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nPEAV1CAOBV1E 

3oonomff n03BOHOlfHblX OTIIOCHTCff K 'IMCJIY BaXHeAwHX KOMnoHeHTOB $)'HllaMeH

TaJlbHOro 6HOJIOrHlfeCKOro o6pa30BaH~, H eA nOCBffWalOTCff o6cTOJITeJibHble o6me

o6pa30BaTeJibHble .UHCUHnJIHHbl, pacclfHTaHHble Ha CTY.UeHTOB MJJa.llWHX icypcoe 6Ho

JIOrHlfecKHx <J>aKyJibTeTOB y1rneepcHreroe. CooTBeTCTBYJOIUHe pa3,U,eJibI 6HOJIOrHlfecKoA 

HayKH, HeCMOTPff Ha HX BO MHOfOM KJiaCCHlfeCKHA xapaKTep, .UOCTaTOlfHO .UHHaMHlfHO 

paJBHBalOTcff, lfTO TPe6yeT HenpepblBHoro coeepweHcTBoeaHHjj JOOJIOrHH noJBOHOlf

HblX KaK yqe6HoA .UHCUHWIHHbl. AKTyaJibHOCTb 3ToA .UHCUHnJIHHbl no.n.nep:lKHeaeTCff H 

TeM, lfTO Hayxa 0 paJJIH'IHblX CTOPOHax opraHH3aUHH, :lKH3He.neffTeJlbHOCTH n03BOHO'l

HblX :lKHBOTHblX, HX MCCTe B 6Hoc<J>epe H 3HatICHHH .llJljj :lKH3HH 1.J.eJIOBeKa no-npe)ICHeMy 

Haxo.nHT B npHpo.ne HCHClfepnaeMoe MHO:lKCCTBO Ofi'beKTOB, Jara.noK H npo6JieM. 

B yqe6HHKax, BblnYIUCHHblX Ja noCJie.UHHe ro.nbl, KaK npaeHJio, .nocTaTO'IHO nOJIHo 

H3JlaralOTCff MarepHaJibl, KaCalOWHCCff pa3H006pa3Hjj no3BOHOlfHblX :lKHBOTHblX, eonpo

COB HX CHCTeMaTHKH, JOoreorpa$HH, 6HOJIOrHH. B Kalfecree npHMepa Mo:iirno npHBeCTH 

KHHry B. M. KoHCTaHTHHOBa H c. n. llfara.JIOBOH (2004 ). B TO :lKC epeMff enOJIHC Ha3pe

Jia Heo6xo,nHMOCTb ycoeepweHCTBOBaTb pal!leJibl .llaHHOH .UHCUHWIHHbl, oceewalOwHe 

BHYTPCHHIOIO opraHH3aUHIO noJBOHO'IHblX :lKHBOTHblX H HX npHcnoco6JieHHC K 3aHH

MaCMblM npHpO.UHblM HHWaM. 1-faeeCTHble noco6Hff, COl!laHHble e CTeHax MocKoecKoro 

y1rneepcHTeTa HM. M. B.JloMoHocoea, TaKHe KaK BbUlep:JKaBWHH 7 Hl!laHHA (7-e -

e 1966 r.) yqe6HHK no.a pe.naKUHCH H.A. 6o6pHHCKoro H 6. C. MaTBeeea HJIH .neyxroM

HblH yqe6HHK H. H. KapTaweea H H. n. HaYMOBa (1979 ), B ceoe BpeMff nOJiy'IHJIH BblCO

K}'IO OUCHKy, HO Hb!He CTa.JIH MaJIO.UOC1)TIHbl H B 3HalfHTeJlbHOA CTeneHH ycTapeJIH. 

Y'le6HHK, npeMaraeMbIA BHHMaHHIO lfHTaTCJiff, HanHcaH yqeHHKaMH ynOMffttyl'hlX 

aeTopoe, .UOJiroe epeMff npeno.naeaBWHMH 3TOT npe.nMeT no.a HX PYKOBO.UCTBOM Ha 

6HoJiomlfecKoM <t>aKYJibTeTe MocKoecKoro YHHBepcHTeTa HM. M. B.JloMoHocoea. 

Alrropbl C'fPeMHJIHCb y.ne.nHTb noBbIWCHHOe BHHMaHHe npoueccaM BJaHMo.neACTBHff 

opraHOB TeJia, HX B3aHMHOA KOOP.UHHaUHH, onpe.neJifflOWHM o6wHe CBOACTBa UeJIOCT

HOro opraHH3Ma - CBOJlCTBa, KOTOpble B npouecce npHcnoco6HTeJlbHOH 3BOJIIOUHH 

npHXOIDIT K TOlfHOMY COOTBCTCTBHIO CYlUCCTBeHHblM .llllff opraHH3Ma <t>aKTOpaM BHCW

Helt cpe.nb1. TaKHM o6pa30M, e npeMaraeMoM yqe6HHKe oco6b!A ameHT c.neJiaH Ha 

a.nanTHBHOA CTOpOHe opraHH3aUHH n03BOHOlfHblX :lKHBOTHblX. 

npe,nMeT H3YlfCHHjj B icypce 300JIOrHH n03BOHO'IHblX, C'fPOl'O roeopff, HCCKOJibKO 

WHpe, ero COCTaBJiffCT THn Xop.UOBble. no3TOMy C06CTBCHHO n03BOHO'IHblM B Hl

JIO:lKCHHH MaTepHa.Jia npe.nwecTBYJOT no.nTHnbl oeclfepenHble H 060JIOlfHHKH. A .llllJI 

.JIY'IWCro nOHHMaHHff MCCTa xop.nOBblX B :lKHBOTHOM uapcTBC H coepeMeHHOro B3rJIR..lla 

Ha HX npOHCXO:lK,llCHHC OnHCaHa TatOKe opraHHJaUHff THna nOJiyxOp.UOBblC, MH3KHC K 

xop.noeb!M, npe.ncTaBHTeJICH BTOPHlfHOPOTblX. 3'roT pa3,U,e.n HanHcaH B. B. MaJiaxoeblM. 

0CTaJlbHble pal!l.Cilbl HanHCaHbl COBMCCTHO B.LI..BacHJibeBblM H <l>.Sl.Jl.Jep:lKHHCKHM. 

npH no.n6ope HJIJIIOC'fPaUHA K yqe6HHKY asropbl C'fPCMHJIHCb yBeJIHlfHTb .UOJIIO OpH

fHHa.JlbHblX pHC)'HKOB. 



npH BblilOJIHCHHH pa6on.I no COCTaBJICHHIO yqe6HHKa aBropbl IlOJlb30BaJlHCb OOMO

UU.JO MHOfHX KOJ1Jler, KOTOpble .lUUIH HM BruKHble COBeTbl. HeoueHHMYJO IlOMOlllb B pe

naKTHpOBaHHH TeKCTa H B no.n;roTOBKe H.llJllOCTpaUHH asropaM 0Ka3aJI K. .6. f epaCHMOB, 

JaTeM HYJKHO ynoMHHYTb JI. n. KopJyHa, r. H. fOHtfaposy, T. H. fpHHUCBHtfeHe, 

A.H. Ky3Heuosa, H.B. XMeJieBcKyJO, A. C. Cesepuosa, B. B. lllaxnapottoBa. 

H. H. EMeJibtfCHKo HJroTOBHJia no npoch6e aB'fOpos HecKOJibKO .n:ecHTKOB BblCOKOKatfe

CTBeHHblX opHrHHaJibHhlX HJlJIJOCTPaUHii. Ha noCJie.n:tteM nane no.n;roTOBKH yqefiHHKa 

HeoueHHMYIO noMOIUb asTopaM OKaJana E. E. KosaneHKO, .n:eTanbHO npopa60TaBwaJ1 

pyic:onHCb H .n:aswaH MHorne .n:eCITTKH ueHHbIX JaMetfaHHii H cose-ros. BceM HaJsaHHblM 

KOJIJleraM, a TaKJKe YBIDKaeMblM peueH3CHTaM, cn.enaBWHM MHOro KOHCTJ>}'KTHBHblX 

38MetfaHHA: H npen.JIOJKeHHA:, aB'fOpbl npHHOCffT fJlyOOKYJO fin:aron.apHOCTb. 



BBEAEHV1E 

C <l>opMaJibHOA TO'IKH Jpemui THn Xop.noeble npe,ncTaB1UleT co6oA JJHWb O.!UfH H3 

HeCKOJlbKHX THnoe MHOfOKJieTO'IHblX .llCHBOTHblX, npHTOM OTHIO.!lb He caMblii MHOfO

'IHCJJeHHblii. OH 06'be.nHHJ1eT ecero OKOJJO 47 000 BH.!lOB, ror.na KaK, HanpHMep, e THne 

'lneHHCTOHOrne BH.!lOBOe pa3H006pa3He 0.!lHOfO JlHWb OTpff.lla )l(ecTKOKPblJlble ceA>!ac 

oueHHeaeTCJI 6onee qeM e 30 TblCJl'I npe.ncrneHTe.neit • .lla H no CYMMapHoit 6HoMacce 

xop.noeble cymeCTBeHHO npoHrpblBalClT XOTSI 6bl KpyrJJblM 'lepeSIM HJlH .!lll)l(C nayic.o

o6pa3HblM. 0.nHaKo Hawe nOBblWeHHOe BHHMaHHe K xop.nOBblM Jlenc:o 061.SICHSleTCJI H 

TCM, 'ITO K :)TOH rpynne OTHOCJITCJI xopowo JHaKOMble HaM o6HTaTCJ1H OKp)')KalOUJ,HX 

Hae JJaH..!lwa<fyroe - pb16bl, JeMHOBO.!lHble, npeCMblKalCllllHeCJI, nTHUbl H MJJeKOnHTaJO

UlHe H 'ITO npe.ncTaBHTe.TIH 3THX KJiaccoe OCBOHJIH ece cpe.nbl o6HTaHHSI 6Hoc<l>epb1, a 

MHorne HJ HHX HMeJOT ececeeTHoe pacnpocl"patteHHe H, CJJe.noeaTeJibHO, Ha.neneHbl 

HCKJIJO'IHTeJJbHblM a.nanTHBHblM nOTeHUHaJIOM. XapaKTepHo, 'ITO .naxe no cBOHM paJ

MepHblM noKaJaTe.TISIM XOP.!lOBbJe HC HMelOT ce6e paeHblX, nOCKOJlbK)' MHHa HX TeJta 

BapbHpyeT B npe.ne.nax OT HeCKOJlbKHX MHJlJlHMel"pOB .no HeCKOJlbKHX .neCJITKOB Mel"pOB, 

a Macca - OT .!lOJleti rpaMMa .no 150 TOHH! Ho, MOJKeT 6b1Tb, rnaBHWI npH'IHHa Hawero 

HCKJIIO'IHTe.JlbHOro HHTepeca K xop.nOBblM COCTOHT B TOM, 'ITO HMeHHO K noit rpynne 

.lKHBOTHblX OTHOCHTCJI H e.nHHCTBeHHoe paJ}'MHOe cyweCTBO Ha 3eMJie - 'ICJTOBeK. Cn
no 6b1Tb, BblCl"paHsasi 3BOJ1JOUHOHHY1C> pel"pocneKTHBY XOp.!lOBblX HJIH, TO'IHee roeopJI, 

nOJBOHO'IHblX, Mbl, TeM caMblM, HeBOJlbHO nblTaeMCSI Bbl'IJleHHTb HeKHe KJIJO'leBble 

npH3HaKH, KOTOpble He TOJlbKO 061.SICHSllOT npH'IHHY HeCOMHeHHOfO 3BOJl10UHOHHOfO 

ycnexa BblCIJJHX npeJlcTaBHTe.Jieit :noit rpynm,i, HO H .naJOT HaM BOJMO)l(HOCTb onpe.ne

JIHTb rnaBHble Mop<t>o<t>HJHOJIOrH'leCKHe CJiaraeMble Hawero co6cTBeHHOfO 6HOJIOl'H

'leCKOfO nOPTPeTa. 

8 Ka'leCTBe cyry6o npo<l>eccHoHaJibHOii JaJUl'IH npo6JieMa npoHcxoJK11eHHJ1 xop.noeYX 

Bb13peBaJia ewe B He.npax .!lO-.!lapBHHOBCKOfO - KJiaCCH$HKaUHOHHOfO - nepHO.!la yno

Pff.lIO'IHBaHJUI npe.ncTaWJeHHii 0 pa3H006pa3HH opraHH'leCKOfO MHpa, Kor.na rnaeHblM 

C'IHTaJICSI JlH<t><t>epeHUHaJlbHblA npHHUHn - •'leM O.UHO :llCHBOe cyweC'JlK) (HJIH rpynna) 

OTJIH'laeTCSI OT .npyroro?•. 3roT npHHUHn coxpamm CBOH npHOpHTeT OT ApHCTOTe.JlSI .no 

)I(. 6.JlaMapKa, 'ITO HaIJJJlO npSIMOe OTproKeHHe B o6o3Ha'leHHH .!1BYX OCHOBHblX no.npaJ

.ne.neHHH :itrnBOTHOfO u.apcrea y 3THX BeJIH'laHWHX yqeHblX: rpynna DeclCpotlHblX :JICU

tJOmHblX B KJiaccH<t>HKaUHH ApHCTOTCJISI npeepaTHJiaCb B 5ecn0360HO'IHblX y JlaMapu; 

a HaiJe.AeHHble KpotlblO y ApHCTOTeJIJI 6blJIH HaJBaHbl JlaMapKoM llroBOHO'fHblMU. 

8 nocJie.napeHHOBCK)'10 3noxy, Kor.na H.!leSI HenpepblBHOCTH H npeeMCTBeHHOCTH B 

pa.JBHTHH opraHH'leCKOfO MHpa CTaJia .!lOMHHHPYlClllleii, npHHUHnbl KJiaccH<t>HKaUHH 

(CHCTeMaTHKH) »i:HBblX opraHH3MOB CMeHHJIHCb Ha npOTHBOnOJIO.lKHble: •B "leM Bbl

paJKaeTCJI cxo.ncTeo (renepb Mbl rosopHM - reHeTH'lecKoe po.nCTeo) Me..ay Pll3HblMH 

JKHBblMH cymecTBaMH (HJIH rpynnaMH)?•. OrcJO.ua eCTCCTBeHHblM CTaJlO CTpeMJJeHHe 

K nOHCK)' npH3HaKOB CXO.!lCTBa ( cpo.ncTBeHHhlX "lepn) Me..ay XOPllOBblMH H KalCHMH

JIH6o rpynnaMH 6ecn03BOHO"IHhlX )l(HBOTHWX. 



TMn XOPAOBblE (CHORDATA) 

XOpa1Cf8PHCTHKO THl10 XOA40Al8 

lfaeeCTHO, 'ITO JVUI ecex xop.noeblx )l(HBOTHblX xapa.icrepeH enHHbllt 11JiaH crpoeHHJI, 
OCHOBy KOToporo q>0pMHpyx>T TpH cneUH$HlfeCKHX npHJHaKa. 

Xopoa - 3TO npHCYW.HA eceM npe.ncTaBHTeJUIM THna (no KpaltHeD Mepe, Ha He
KOTOpbIX 3Tanax HHllHBH.llYaJibHOfO paJBHTHH) BHyrpeHHHA oceeoA CKeJieT, ynpyrHlt 
TSIX, o6paJoBaHHblH Tpy6Ko~. JanoJIHeHHOii CHJlbHO eaKyOJIHJHpOBaHHblMH KJieT
KaMH; xop.na paJBHBaeTCff nyTeM OTWffYPOBblBaHHff OT cnHHHOD CTeHKH nepBHlfHOA 
KHWKH. 

lleHmpaJlbHOR Hep6HOR cucme.Ma B BH,lle l'py6KH pacnOJioJKeHa Ha cnHHHOA cro
poHe H paJBHBaeTCff HJ 3KTO.nepMbl. 

)/(a6epHble U<e.tlU - OTBepCTIUI, CO~HJIIOll.l,He IlOJIOCTb neJ>QHero OTJlC1Ul KHlllC'l
HOA Tpy6KH (HaJBaHHOro rJIOTKOA) c BHelllHeA cpe.noD. 

CJO.na MO.lKHO .no6aBHTb 06uzy10 cxeMy pacnoJio.lKeHHJI opraHOB (ceepxy BHHJ): 
lleHTpaJibHaR HepBHaR CHCTeMa, oceeoA CKClleT (HCXO.llHO - xop.na), KHWelfHaR Tpy6Ka, 
cep,nue. 

KpoMe Toro, xop.nOBblM npHCYlJ..lH H HeKOTOpble npHJHaKH, BCTpClfaIOIUHeCJI TaJOKe 
H y npe.ncTaBHTe.rreit pJl.lla npo.nBHHYTbIX rpynn 6ecnoJeoHo4HblX )l(HBOTHblX. K lfHCJIY 
TaKHX npHJHaKOB OTHOCHT: 6U11amepaJ1bHYIO CUMMempUIO, xapaKTepHYIO .llJljl o6Jia
.naTe.Jieii onpe.neJieHHOA 6pIOWHOA CTOpOHbl Terra H onpe,neJieHHoro roJIOBHOro KOHua; 
smopu•mopomocmb, T. e. <t>opMHPOBaHHe POTOBOro OTBepCTHff JaHOBO, BHe CBHJH c 
6.nacTonopoM; HaJIHl.fHe smopu1moii noAocmu me.aa, BblCTJiaHHOA KJJeTKaMH TpeTbCro 
Japo.llblllleBOro JIHCTKa (MeJo.nepMbl); Mema.MepUIO, T. e. no.npa3J:(eJieHHe cnHHHblX qa
creit MeJO.nepMbl, ee npOHJBO.llHblX H qacrelt HepBHOlt CHCTCMbl Ha BblTSIHYTblA Im.WU. 

OCH ren.a PM cerMeHTOB. 

nOATV1n 6EC~EPEnHblE (ACRANIA) 
Tipe,nCTaBHTCJJ.H no.nTHna 6ecqepenHble - Jl3HUeTHHKH, 061.e.nHHHeMble B KJJaCC 

fonoeoxop.noeble (Cephalochordata). HaH6onee nonyJIHpHblA y Hae BH.ll JiaHueTHH
Ka - Branchiostoma lanceolatum, o.nHH HJ 20 BH.LlOB po,na. LJ.pyroA po.a, Asymmetron 
(y BJpocJiblX oco6eA KOTOporo fOHaJlbl pacnOJiaraJOTCH TOJlbKO Ha npaeoA CTOpoHe), 
BKJIIOl.faeT 6 BH.LlOB. 

foJioeoxop.noeble mHpoKo pacnpocTPaHeHbl B npH6peJKHblX }'MepeHHblX H TPO
nuqecKHX oxeaHH"leCKHX eo.nax, B TOM lfHCJie H B \{epHOM Mope, B "13CTHOCTH B 
CeeaCTOilOJlbCKOA 6yxre. nepebllt 3KJeMnJIHp JiaHUeTHHKa, npHCJI3HHbllt B 1774 r, 
TI. C. naJIJlacy - MOJIO.llOMy npo$eccopy neTep6yprcKolt 3KaJleMHH, 6b1Jl BblJIOB/leH y 
no6epe'lKhA 6pKTaHcKHx OCTpOBOB - KopHY3JUla (AHrnHH). YH11bHM HppeJIJI ony6nH
KOBarJ nepBblA aHaTOMH"lecKHA pHC}'HOK Jl3HUeTHHKa, H8383B ero Amphioxus ()J.ayx-
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KOHe'IHHK) /anceolatus. Ho .nB}'M.sI ro.naMH paHbllle 0. r. KocTa HaJBaJI JJaHueTHHKa 

Branchiostoma ()K.a6popm) H ornec ero K pbl6aM. C rex nop, no npaeHJT)' npHopITTCTa, 

6blJIO npHH.sITO coepeMeHHOe HayqHoe HaJBaHHe HaH60JJee nonyJJ.sipHOI'O BH.ll8. JJaHUeT

HHKa - Branchiostoma lanceo/atum Pall. Pa6oTbl A. 0. KoeaneecKoro no paJBHTHJO 

JJaHUeTHMKa o6Hap)')KHJ1H )'HHKaJibHOe CO'leTaHHe npHJHaKOB THnH'IHOro xop.noeoro 

:JKHBOTHoro c HeKOTOpblMH 'lePTaMH 6ecnOJBOHO'IHblX )l(J{BOTHblX, 'ITO c.ne.nano JJaHUeT

HHKa KpaAHe xe.naHHOA nepexo.nHOA <t>opMOR - CBSIJYJOIUHM JBeHOM - Me:JIC,lly .ne)'MJI 

no.nuapcTBaMH xHBOTHblX opraHHJMOB. HMeHHO 3THM 061.slcH.sieTCsi: HCKJJJ()l{HTeJibHhlA 

HCCJJe.noeaTeJibCKHH HHTepec K JJaHUeTHHKY. 

06Tete.aeMoA BHeDJHeA cl>oPMOA Te.118 (pHC. 1 ) Jla.HUeTHHK HanOMHHaer Ma.JleHbKYJO 

pb16KY .nJJHHOR .no 6 CM, HO no OTCyTCTBHJO ro.JJOBbl, napHblX IlJlaBHHKOB H XBOCTOBOro 

OJiaBHHKa 06bI'IHOH .nJJ.sI pbl6 <t>opMbl JJerKO nOHSITb, 'ITO nepe.n HaMH He'ITO coeceM 

.npyroe. fl.JiaeHHKH HenapHble 8 eane YJKOA KaAMbl (pHC. 1, 1, 4, 5), HeCKOJlbKO pac

UIHpeHHOA 8 o6JJaCTH XBOCTa. no 6pJOxy 8 nepe.nHeA nOJJOBHHe TeJia npoxo.nHT napa 

npo.noJJbHblX BaJJHKOB, KOTOpble HaJblBaIOTC.sI MeTanJJeepaJibHblMH cKJia.nKaMH (pHC. 

}, 8). nOJJynpoJpa'IHOe TeJIO JaOCTPeHo no KOHUaM, Ha nepe.nHeM KOHUC CHHJY OT

KJ)b!BaeTC.sI rny6oKa.sI HHUia - npe.npOTOBIUI eopOHKa, ycruKeHHIUI no KplUIM TOHKHMH 

napaJJJJeJJbHblMH myna.nbUaMH (pHC. l, 10). 06paJOBaHHblC KMK rpe6eHKH MOryr 

neperopaJ1rneaTb exo.n e npe.nporoeyio eopoHKY. 

KollUl. Koxa JJaHUeTHHKa, KaK H y ecex xop.noeblX, COCTOHT HJ .neyx CJJOeB, HO 

KIDKJI.hlH HJ HHX ycTpOeH npowe, 'leM y noJBOHO'IHblX xHeoTHblX. Hap)')K.HblA CJJoR -

3nH,nepMHC - npe.ncTaBJI.steT co6oR o.nHocJJoAHblA 3nHTeJIHA HJ KY6M'lecKHx KJICTOK, 

DOKpbITblX TOHKHM roMoreHHblM CJIOeM, HanOMHHaIOIUHM KyTHKYJJY. fJJy6oKHR CJIOA, 

C06cTBeHHO Koxa, KJIH KOpHyM, - TOHKHA H npaKTH'leCKH 6eCCTpYJCTYPHblA (cT)'.ne

HHCTblH) CJJOA COC,llHHHTe.llbHOA TKaHH c pe,nKO pacce.sIHHbl.MH KJJeTKaMH. 

OceaoA CKeJJeT o6paJoBatt rn6KHM eepeTeHoeH.nHblM H K ToMy xe cnerKa cxa

ThlM C 60KOB CTep)l<HeM, KOTOpblA T.sIHeTC.sI npo,nOJJbHO 'lepeJ BCe ero TCJIO. 3To xop.na 

(pHc. 2, 4) - CTOJJ6 nOJI}')KHJI.KOA TKaHH, JaKJIJ()l{eHHblA 8 o6o.nO'IKY HJ npO'IHblX KOJlb

ueBblX BOJIOKOH. UHTonJJaJMa 3THX KJieTOK c MpaMH orrecHeHa icpynHblMH eaK}'OJJ.sIMH 

K nepH<J>epHH; 8 peJyJJbTaTe ee .ne.sITeJibHOCTH <J>opMHPYeTC.sI BOJJOKHHCTaSI OOOJIO'IKa 

x.op.nbl. TypropoM xop.nbl o6yCJioBJieHa ee ynpyrocTb, 6naro.napS1 KOTopoH: oHa 3Q><t>eK

THBHo CODpoTHBJUleTC.sI npo,nOJJbHOMY CJKaTHIO (nOCKOJJbKY JanOJJH.sIIOllla.sI ee XHnKOCTb 

HeC:lKHMaeMa, 8 3TOM COCTOHT npUHU,Un 2UOpocKl!.llema), HO He HJrH6aM. noHJITHO, 'ITO 

CHJJa npo,nOJJbHOro C)l(aTIUI, KOTOpoA HarpYJKaeT xop.ny npHJJeraIOIUIUI K HeH 60KOBIUI 

MYCKYJJaT)'Pa (CM. HIDKe), COlllaCT 8 HeA Bbl.COKC>e .na.BJieHHe nOJl)')KK!J.KOro CQZlepJKHMOro. 

10 9 8 7 6 s 

PHc. I. BHeWHHA BH.ll naHUeTHHKB. BH.ll cneaa: 

1 - CnHHHOR ruiaBHHK c KaMepaMH; 2 - MHOMepY; 3 - MHOCCllTY; 4 - XBOCTOBOA ruIBBHHIC; 5 - aH8.llJ.

Hoe OTBepcTHe; 6 - n0.11.XBOCTOBOR nJIBBHHIC; 7 - TIOllOllCHHC &TpHOnopa; 8 - MeTallJleBpaJ!blWI c~; 

9 - roHllJl.bl; JO - wynanblla npcaporoaoA aopoHJCH 
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PHc. 2. CxeMa BffYillCHHero ctpOCHHJI naHl.leTHHKa. BM anano6opoTa c6oKy (cnpaaa), cHHl)' 
H cnepe,nn: 
A - nepellHHA ICOHCU TCJta; ,, - CpeJlHHA )"18C'TOIC Te.Ila; I - NHocema; 2 - NHOMep; 3 - 8'1l>HBnbH8JI 

nOJ1ocn.; 4 - XOp.llll; 5 - HCPBH8JI 'TpytiKll; 6 - K3MCpa cnHHHOl'O fl.llaBHHKa; 7 - MCPUBTCJlbH&IA opraH 

npen.porosoA BOpoHKH; 8 - JINKll r3'l'leKB.; 9 - TipC>C9C'lKB810WKC rJT33KH recce; JO - JIMKa KCitJTKK.Cpa; 

I I - HenapHwA rJTa30K; 12 - Uiyn&JJbUa npen.poroeoA eopoHKK; 13 - npen.porollaJI sopoHKa; 14 - po
TOBOC oreepcrae, npHICPhlTOC napycoM; 15 - o6JT3CTb 3HllOCTKJUI; 16 - lKll6epHaR WCJTb; 17 - mOTka: 
lU6epH8ll neperopo.zura; 18 - nonepe'lHaR 6plOWH8JI M&1wua; 19- l'OHllllll; 20- MCTan.JICBp&JJbH8JI CIUl8ll

IC8; 21 - HaH6onee nmK'lHIUI qacn, UCJTOMa; 22- H3'laJlbH&IA OTJleJT KHWKH; 23- HCBpoUCJTb; 24 - no

nepe'lH&IA p8.3pe3 xol)llW; 25 - Ha.uca6epHaa 6opo3J11C8; 26 - nOJ1ocn. mOTJCH; 27 - 3HJJ.ocnuu.; 28 -
l'Je'ieHO'IHwA ewpC>CT; 29 - 8TJ)Honop 
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qro61:i1 xopna coxpaHMa ITJJOIUa.Llb nonepe'IHOro ce11eHID1, He palll}'Ba.nacb, TJ>C6YCTCJI 

.nocTaTO'IHO BbICOKaJI npO'IHOCTb KOJibUCBbIX BOJIOKOH o6oJIO'IKH. KpoMe roro, xopna 

neperopo)l(eHa BHYTPH MHOro'IHCJICHHbIMH nonepe'IHblMH Mblllle'IHbIMH TIJiaCTHHKaMH, 

Ka)l(:JllUI H3 KOTOpblx 06pa3oeaHa o.nHoA KJieTKOit Ha TOTaJibHOM npenapare JiaHueTHH

Ka 3TH MblWC'IHbIC KJICTKH npH,llalOT XOP.!lC BH.ll MOHCTHOro CTOJI6HKa. OHH co.nep}IGlT 

ropH30HTaJibHbIC MYCKYJibHblC BOJIOKHa, c nOMOIUblO KOTOPbIX COC.!l.HIDllOT K CTJlrHBalOT 

MC'JIUJY co6oA 6oKOBblC CTOpOHbl o60JIO'IKH, npH.!laBlUI xop.ne HCCKOJibKO CITJllOIUCHHYJO 

c 60KOB <t>opMy - OBaJlbHYJO e nonepe'IHOM ce11eHHH (pHc. 2, E, 24). MycJcyJibHblC 

KJICTKH XOP.!lbl HMCIOT xapaKTepHYJO nonepe'IHYJO Hcqep'ICHHOCTb, HO OTJIH'laIOTCJI OT 

KJICTOK MHOMepoe. 3.neKTpoHHblC MHKpo<t>OTorpa<t>HH o6HapYJKHBaIOT HX CXO.llCTBO c 

3aMbIKaJOmeA MbllllUeA MOJIJIIOCKa - MOpCKOro rpe6Cll1Ka (Pecten). 
CTpHHUHn rH,llpOcKCJieTa HaXO.!lHT npHMCHCHHe TaJOKC e ycrpoACTBe KllAMbl JUiaB

HHKOB, HMCIOIUCA •apMaTYPY* HJ TIJIOTHO COMKJJYfhlX BhlTSlffYI1.IX ny3blpbKOB c .llCH.ll

KOCTblO - TIJiaBHHKOBblX KaMep (pHC. 2, 6). 
CTo 6oKaM OT XOp.llbI 6oJiblllOA 061.eM B TCJIC JiaHUCTHHXa JaHHMaeT TaX. HaJblBaCMaJI 

fioKOBaJI (napHeT3JlbH8JI) MYCK)'Jl&yYpa, KOTOplUI o6pa30BaHa TOHKHMH O.llHOKJICTOq

HhlMH JIHCTKaMH, co.nep)l(alUHMH npo.nOJibHbie BOJIOKHa (MHO<i>H6pHJUibI), H TSIHCTCJI 

Ha npOTJl)l(:CHHH no'ITH ecero TCJia (oHa JIHUJb HCMHOro Kopoqe xop.nbl). 0.nHOCTOpoH

Hee COKpameHHe 3THX BOJIOKOH C03,llaeT CHJIY HaTJl)l(CHHJI, KOTOpasi: B KOM6HHaUHH c 

npOTHBOnOJIO:lKHO HanpaBJieHHOA CHJIOA peaKUHH HCC:lKHMaeMOA xop.nbl npHBO.!lHT K 

B03HHKHoeeHHIO e TCJie H3rn6a10mero MOMeHTa. Ho npocTblX H3m6oe TCIIa enpaso H 

BJICBO .nJIJI 3<P<l>eKTHBHOro npo.nBH:lKCHHSI B eo.ne He.noCTaTO'IHO. 

JlaHUCTHHKH HCnOJib3YJOT TaK Ha3blBaeMOC Yff,nYJIRllHOHHoe RJl8B8Jllle (PHC. 3), 
eepOSITHO, COCTaBJISIBWee nepBH'IHblA cnoco6 JIOKOMOUHH, o6IUHA .nJIJI ecero THO& 

xop.noeblx. CTpH yH.!lYJISIUHOHHOM nJiaeaHHH TeJio BOJIHoo6paJHo H30rHyro (Hano

MHHasi: B n.naHe <t>opMy CHHYCOH.llhl), H 3TOT H3m6 npo6eraeT no TCJIY cnepe.nH Ha3a.zx. 

JlaHUCTHHK KaK 6bI npoKJia.a;:bleaeT B eo.ne 3Hr3aroo6pa3HblA TOHHeJTb H, BblTIOJI3rul K3 

Hero, npo.neHraeTcsi: enepe.n. CT pH 3TOM Koco opHeHTHpoeaHHasi: 6oKoerui: noeepxHocn. 

Tena HaCTyTiaeT Ha OKP)')KalOIUYJO Macey BO.nbl, TeCHHT H C.llBHraCT ee, B TOM 'IHCJle H 

Ha3a.n, TeM caMblM noJiyqrui: Ha HeA onopy. TaKHM o6pa3oM, BOJIHa, npo6era10mu 

no TCJIY OT nepe.nHero KOHua, co3JlaeT Tsi:ry, T. e. ycHJIHe, TOJIKaJOIUee TIJioeua enepen 

(npH nonJITHOM .nBIDKCHHH BOJIHa .neIDKeTCJI OT XBOCTa). )lJul TaKOro npo6eraHIDI JIO

KOMOTOpHoA BOJIHbl no TCJIY 30Ha COKpameHHJI 60KOBOA M}'CJcyJtarypbl TaJOKe .noJDKHa 

nepeMemaTbCJI, a 3TO B03MO:lKHO 6Jiaro.napsi: TOMy, 'ITO TIOCJie.nHJIJI no.npa3.nCJieHa Ha 

MHO:lKCCTBO KOpoTKHX 0Tpe3KOB, cerMCHTOB, KOTOpble COKpaIUalOTCSI He O,llHOBpeMeHHO, 

a nocJie.!lOBaTeJibHO, c 3aKOHOMCpHblM OTCTaBaHHeM no <Pa3e. 3TH MbIUJC'IHble cer

MeHTbl, MHOMepbI (CM. PHC. 2, 2), OT.nCJieHbl .npyr OT npyra COC.!lHHHTeJibHO-TKaHHblMH 

ITJleH'laTblMH neperopo.nKaMH - MHocenTaMH (cM. pHc. 2, 1 ). KaK Mbl YBH.llHM mace, 
MeTaMepHasi: MycicyJiarypa, oco6eHHO y npe.ncTaBHTe11eA no.rrrnna n03BOHO'IHblX, Ha

BJl3bieaeT cerMeHTauHJO H MHOrHM .npyrHM opraHaM TeJia, npe:lK.lle ecero HepsaM, 

KpoBeHOCHblM cocy.naM, 'laCTSIM oceeoro CKCJieTa. 

Ytt.nyJIJIUHOHHoe nJiaeaHHe JiaHueTHHKa H)')KHO npH3HaTb .noeoJibHO 3<P<l>eJCTHB

HblM. Ey.nyqH nmpeemKeH, OH cnoco6eH ITJlbITb c HemKH.llaHHO BblCOKOA CKOpocTblO -

.no 60 CM/C (.no 1,8 KM/'1) B TC'ICHHe 50 c. 3To COCTaBJISICT 13 .nJIHH TeJTa B CCKYH.ll)', KaK 

snepe.n, TaK H Ha3a.a;. Ansi: <t>opCJIH npe.neJTbHM cKopocTb - IO .nJIHH/c. CT pH noMOIUH 

TaKHX )KC yH.nYJISIUHOHHbIX .!lBH.lKCHHti JiaHUCTHHK e6ypaBJIHBaCTCJI B pbIXJiblA rpyHT 

necqaHblX 6aHOK (OTMeJieA), Ha KOTOpblX OOCTOJIHHO .!lCP:lKHTCJI. Heo6XO.llHMrul Jl]lJI 

3TOro npo'lHOCTb KOHUOB TeJ'la o6ecne'leHa xop.noA, KOTOpasi: TIIHCTCJI 38 TipeJlCJlbl rrpo-
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PHc. 3. Cxewa 11J1&1B)'lllero Jia.HUCTHMKa. BH.ll caepxy. MC'I'O'IHMKM CH1Dil 

Tlffff npH YWlY.IUI UHOHHOM IIJlaBaHHff. noKaJaHO ttapaCTaHHe aMIL'IM

TY.llbl JIOKOMOTOpHO~ BMHbl OT nepe.llHCfO KOHUa TCJia K XBOCTy: 

1 - eepWKH8 JIOKOMOTOpHOA BOl!Hbl; 2 - HanpaaneHKe XO.ll.8 JJOKOMOTOPHOA 

BOJIHbl; 3 - npoD.01lbHaJI COCTaBJJlllOWllR ClfJlbl peaKUKK BOD.bl (HCTO'IHHK ClfJIY 

T11rK); 4 - nonepe'!H8ll COCTa8JllllOIIl8ll CHJ!bl peaKUHH BOD.bl (Ha p83HYX 

)"llCTKaX TCl!a ypaBHOBeWHB8eTCll); 5 - cyMMapHllR ClfJl8 peaxuKH BOIUil H8 

11pOJ1BHral01.UKAc11 K XBOCTY <t>poHT JIOKOMOTOpHoA BOllHW (cKJla opKetrrHpcr 

llllHI nepneHJlHKyJJllpHO noeepXHOCTH KOHTIUCTil TCll8 c llQll.Olt) 

TIDKeHHOCTH He TOJlbKO ueHTJ)a.JlhHO~ HepBHO~ CHCTeMbl, HO 

TaIOKe nepaoro H nOCJie11Hero MYCKYJibHblX cerMeHTOB. ECJIH 

JiaHUCTHHK JapblaaeTC.SI nepe11HHM KOHUOM TeJJa, OH cnoco6eH 

nepeMelUaTbCJI B necKe no .llYfOBH.llHOR: TpaeKTOpHH. OpH

MHJHBlllHCb K noaepxHoCTH H BbICYHYB HJ necKa nepe11HJOJO 

qacTb TCJia, JiaHUCTHHK HaJlOJlfO OCTaeTCJI B TaKOM Ha.K.TIOHHOM 

nOJIO)l(CHHH npe11poTOBOA BOpOHKOR: BBepx. 

UeHTpaJii.HaJI HepaHaR CHCTHla JiaHUCTHHKa npe.ll

CTaeneHa TaK HaJblBaCMOH HepBHOH Tpy6KOH (CM. PHC. 2. 
A, 5), KOTOpa.R TJ1HeTc.S1 B.llOJib scero TCJia Henocpe11cTeeHHO 

HB.ll xop)l.oA. BttyrpH Hee npoxo.ll,HT npo110JibHblR: Kattan no11 HaJBaHHeM ttespoueJih 

(CM. pHc. 2, E, 23). B xo11e 3M6pHOHaJihHoro paJBHTH.SI JiaHueTHHKa HepaHa.R ..-py6-

Ka (CM. pHc. 7, K. 18) csopaqHeaeTCJI HJ norpyJHBUieroc.R npo110JibHO BblT.RHyroro 

yqacnra 3KTQlJ.CPMhl - TaK HaJblBaCMOR: ttepBHOR: OJiaCTHHKH (CM. PHC. 7, )/(-fl, 7 ). 
B OTJIHqHe OT noJBOHOqHbJX )l(HBOTHblX JiaHueTHHK He HMCCT TaKOfO BIDKHOfO 3M6pHo

Ha.JlbHOfO Jaqanul, KaK HCpBHblA rpe6eHb, H, COOTBCTCTBCHHO, ero npOHJBOJIHblX, B 

qacTHOCTH MHCJIHHOBhlX o6oJioqeK Ha nepHcl>epHqeCKHX ttepBax. ToqHo TaK )l(C y JiaH

UCTHHKa OTCYTCTeylOT cnHHaJibHblC faHfJIHH, H qyBCTBYIOIUHC BOJIOKHa .llOPCaJibHblX 

KopelllKOB npen:cTaB.IICHbl O'fPOCTKaMH HeR:pOHOB, pacnOJIO.lKCHHblX .llB)'MJI npo)l.OJib

HblMH KOJIOHHaMH BHyrpH UCH'fPaJibHOR: HepBHOR CHCTCMbl. 

0epe.D.HHH KOHCU CflHHHOfO MOJra JiaHUCTHHKa o6paJyeT paCUIHpeHHC B BHlle 

uepe6paJibHOfO ny3blphKa 6eJ yroJIUJ,CHIDI ero CTCHOK, o6paJOBaHHbIX O.Ll.HHM C./IOCM 

peCHHqHblX 3nHTeJIHaJibHblX KJICTOK, TaKHM o6paJOM, HCT HHKaKHX npHJHaKOB «PeHo

MeHa uect>a.nH3aUHH, CTO./lb xaprucrepHoro .D.11.SI noJBOHoqHblX .lKHBOTHblX. 

BwcUIHX opraHOB 'l)'BCTB JiaHueTHHK He HMeeT, HO ero cnHHHOR: MoJr o6.Jia.aaeT 

onpcmeJieHHOH o6w.eR qy:sCTBHTeJlbHOCTblO, B qacTHOCTH, K CBCTy. B CTCHI<aX UCH'fPaJlb

HOfO KaHa.na cnHHHOfO M03ra JiaHUCTHHKa pacnOJiaraJOTCJI MHoroqHCJICHHblC cl>OTope-

1.lCITTOPbl - f./laJKH recce (CM. PHC. 2, 9), n~CTaBJUllOIUHe co6oR: 83aJ.:l.MO.llCHCTBYIOIUYIO 

napy HJ nHfMCHTHOTO KOJinaqKa (pHC. 4, 4) H qy:scTBHTC./lbHOH KJieTKH (pHC. 4, 3 ). 
IlHrMeHTHblC KJleTKH xopOUIO BHllHbl }')KC no.n. JiynoA. 3TH napbl opHeHTHpoBaHbl no

paJHOMy, qTo noJBOJIJleT nattueTHHKy pal.rmqaTh HanpaanettHe na.aa10w.ero CBCTa. Ha 
nepCllHeM JCOHue HepaHoR TPY6KH JaMeTeH e.11HHCTBeHHhlA 60Jiee KpynttblA «f.llaJOK• 

(CM. PHC. 2, A, I I) - cKoll./leHHe nHrMeHTHblX KJleTOK, He ttYBCTBHTe./lbHoe K cBeTy, 

HO 0T6pacblaa10mee Tettb Ha oco6ble ct>oTopeuenTopHble KJieTKH, pacnoJIO)l(cHHble 

ITOJa.IJ.H. JlattueTHHK cl>oToct>o6, pe3Koe HapaCTaHHC OCBCIUCHHOCTH BblJblBaeT y Hero 

pea.KllHIO 6ercTBa H JaTaHBaHHJI. 
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PHc. 4. CxeMa pacnOJIOJKCHHJI rJJa.3KOB 

recce lUl nonepe'IHOM C)'.>ele KCPBHOA 

TJ>Y6KM: 
1 - cnHHHOA Moor; 2 - XOPJUI; 3 - CBCTO'l)'B

C111KTC.llbHaJI MCTJCS; 4 - nHn(ClfTHIUI ICllenca; 

5 - Hespoucni. 

1 

2 

.l@YJ'HMH HCTO'IHHKaMH CeHCOpHoit HH4>opMaUHH y JlaHUeTHHKa CJly)KaT MexaHope
uenTOpbl Ha uzyna.nbuax npe.npOToeoc;t BOpOHl<H (CM. PHC. 2, A, 12), npenSITCTBYJOlUHC 
nona.naHHIO B pOTOeyJO eopoHJcy KpynHblX noCTOpOHHHX 'iaCTHu, H xeMopeuenropbl 
Ha nonacTJ1x napyca (CM. pHc. 2, A, 14 ), KOHTJ>OJIHPYJOIUHe nOTOK nKmeeoro Mare
pHana. 

Or 3M6pKOHaJibHOfO npouecca norpyxeHffj( 3JCTO,ZlepMaJibHOA HepeHoA IUlaCTHHKH 
coxpaHj(eTCj( eme cne.u. e BHJle eopoHKoo6paJHoro pecHH<IHoro yrny6neHHj( Ha neeoit 
cropoHe nepe.nHero KOHUa Tena JiaHUeTHHKa, npoTHB ynOMj(HYTOfO nepe.u.Hero •rna3-
Ka•. c HHM CMJaHbl HeApOHbl, nOCblJlaJOIUHe CBOH OTpOCTJ<H (aKCOHbl) K nepe.nHeMy 
KOHlzy HepBHOA Tpy6KH. 3'ro cne.n Heeponopa, OCTaTO'iHOfO coe.nHHeHIDI HeepoueJUI 
c eHewHeA cpe.noA, HaJBaHHhltt j(MKOA KemtHKepa (cM. pHc. 2, A, 10). 

HecMOTpj( Ha cna6yJO ceHcopHYJO ocHaCTKY H OTCYTCTBHe noHcKoeoro noee.nemu:, 
Jl3HUeTHHK cnoco6eH K eeCbMa nporsvKeHHblM ceJOHHbl.M MHrpauwrM, HanpHMep MOllb 
BOCTO<IHoro no6epe)l(b.si: Coe.nHHeHHblX UJTaroe. Ha JHMOBKaX e palioHe <I>nopHJlhl H B 
HeKOTOphlx pernoHax y 6eperoe I<hcHoro l<H'r<UI H IOro-BocTO'iHOA AJHH JiaHueTHHK 
cnoco6eH o6pa30BblBaTb WIOTHble CKOnJieHH.SI 6onee l 000 oco6eA Ha l M2 MOPCKOfO 
.nHa. B 3THX pernoHax naHUeTHHKa npoMhlWJI.HJOT, ynoTpe6mm ero e nHJ..UY e cyweHOM 
K xapeHOM BHJle. 

IlameaapHTe.m.HIUI CllCTeMB JiaHUeTHKKa Ha'IHHaeTC.H c yxe ynoMRttyroA BblWC 
npe.nporoeoA BOPOHKH (CM. PHC. 2, A, 13), BXOll B KOTOpYJO KOHTpOJIHpylOT CHa6xeH
Hble HepBHhlMH OKOH<IaHIDIMH uzynanhua. Ha 60Koe1::iix cremrax eopoHtrn Ha npoceeT 
BHJlHbl yqacTKH pecHwrnoro 3nHTCJIH.H e BHJle poJOBblX (npH OKpacKe 6opHblM Kap
MHHOM) naJibUeBH)lHblX nOJIOC. 0HH COBMeCTHO ¢opMHp)'IOT MepuaTeJlbHhlA opraH 
(CM. pHC. 2, A, 7), KOTOphlA fOHHT BOD.YB rny6b eopOHKH, K pOTOBOMy OTBepCTHIO. 
IloKpblTblA MepuaTeJlbHblM 3nHTCJIHeM «nOTOJIOK• BOPOHKH o6pa3yeT He6oJibUIOA 
KYJIOJI cnpaea OT XOp.llbl, KOTOpbl.A nOJJ;HHMaeTC.SI 'IYTb BhlWe ee HIDKHeI'O Kp3$1. 3'fo 
TaK HaJbleaeM3$1 .HMKa faT'ieKa (cM. pHc. 2, A, 8). 

3a.nmu1 CTeHKa npe.npoTOBOA BOpoHKH o6paJOBaH8 TOHKOA 3JlaCTH'IHOA nepenoH
JCOA: co 3Bel!loo6paJHblM onepCTHeM nocepcwrne. 3ro Tax HaJbleaeM1>dt napyc (CM. 



PHC. 2, A, 14) M J>OTOBOC OTBepcTHe, KOTOpoe y J13HlleTHHxa, KaK Hy ecex BTOpH'IHO

poTblX .lKHBOTHblX, He 06paJyeTCS1 Ha Mecre 611acronopa (MeHee y,na<JHO HaJblBaeMoro 

racTpOnopoM), a npopblBaeTCSl JaHOBO Ha npoTHBOOOJIO)l(HOM KOHUe TeJia. 

llepeJ paroeoe OTBepcTHe eo.na co BJBellleHHblMH B He~ MHKJ>OCKOmNeCKHMH nHme

BblMH 'laCTHuaMH nonanaer e KHllle<IHYJO TPy6KY. IlHmeeapHTeJibHblA TPaKT naHUeTHHKa 

npocr no <Poi>Me, He o6paJYCT HJnt6oe H neTeilh. Ero nepe.nHHA OT.ll.eJl cHJihHO yae.n:H<IeH 

B nonepe<IHOM ce<JeHHH, HMeeT oco6oe CTPOeHHe H HaJblBaeTcR 211omKOu. rnaeHaa 

OC06eHHOCTb fJIOTKH JaKJIIO<JaeTCSl B TOM, lJTO ee 60KOBble CTeHKH npoHHJaHbl MHOro

'IHCJleHHblMH cKBOJHblMH oTeepcTHRMH - xa6epHbl.MU U<e./l.Jl..MU (cM. pHc. 2, A, 16), 
Be!XYlllHMH BO eHellIHIOIO cpe.ny (y 83p0CJIOl'O JlaHUeTHHK.a - B aTPHaJibttylO nOJIOCTb; 

CM. HH:lKe). fJIOT.Ka paCTSIHYTa B BblCOTy, JaHHMaR B reJie JlaHUeTHHKa ece npocTPaH

CTBO no.ll. xop.noA - .no MYCKYJlhHOH 6pt0UJHOA CTeHKH, H cHJibHO cITJIIOllleHa c 6oKOB. 

CTonoMY ee 6oKoeble cTeHKH o6UJHPHhl H ynnomeHbl, OHH UeJIHKOM npeepameHbl e 

fYCTYIO peWCTKY yJKHMH, npSIMOJTHHeAHblMH H KOCO opHeHTHpoeaHHblMH )1(36epHhlMH 

lllCJUIMH. PallleJUllOlllHe HX lKa6epHble neperopomrn (CM. pHc. 2, A, 17) nocTPoeHbl Ha 

OCHOBe .II.JIHHHblX CTep}l(HeA HJ ITJIOTHOA Coe.ll.HHHTeJlbHOR TKaHH. cJ>aKTHL!eCKH fJIOTKa 

cerMeHTHpoBaHa, nOJJ.palll,eneHa )1(36epHbIMH llleJISlMH Ha MeTaMepbl' KOTOpbie, B OT

JIH<JHe OT MHOMepoe, HMeHYJOTCSl 6paHXHOMepaMH. KorrH<JecTBO meJieA .ll.OCTHraeT 140 
Ha KaJK.llO~ cropoHe. 0 eaxHoM JHaL!eHHH CTOJib 6o11hworo <IHcna CBH.lJ.eTeJlhCTeyeT 

ero Y.ll.BOeHHe B XO.ll.e HHD.HBH.!JYaJibHOro pa3BHTHSI Ja c<Jer epacTaHHSl B l'OTOBble llleJIH, 

paJ.!leIDleMble nefJ8U'IHblMU nepezopodKDMu, .ll.OnOJIHHTeJihHblX emopuatHblX (KJtH SlJWl

KOBblX) J1Ca6epHb1.X nepewpoiJ01c. 
CeoA MHKpOCKOnH'lecKH~ KopM naHUeTHHK BbVlaBJIHeaeT, OTUC:lKHBaeT H3 eo.nw 

npH noMolllH CJIHJeeoro ¢>HJihTPa Ha BHYTPCHHeA noeepxHoCTH fJIOTKH. l(a)l(,nag :JKa-

6epmui: neperopo.ll.Ka c TPex cropoH noKpblTa MepuaTeJihHblM 3flHTe.nHeM. Ero noJISl, 

o6pameHHble BHYfPb )1(36epHoA menH, roHSIT eo.ny HapYJICY, a o6pameHHoe e noJIOCTb 

moTKH none yqacTBYeT e nepeMemeHHH cn.nournoro c110S1 CJIHJH, CTeKat0mero no ee 
CTeHKe. noHSITHO, <ITO CJIH3b, BKJllOlfalOUlaff HHTeBHllHble MOJieeyJibl nOJIHCaxapHJla 

(MYUHHa), cnoco6Ha nponycK.aTb BO.ll.y, HO 3a,nep}f(HBaeT BJBellleHHbie B HeA <JaCTHUbl. 

B nepeMemeHHH CJIHJH BHYTPH fJIOTKH npHHHMaK>T yqacTHe HeCKOJlhKO pecHHlfHLlX 

:JKeno6Koe. Bo-nepeblx, no npoXO.ZJ:SllllHH no .ll.HY rnoTKH 3HdocmUAb (cM. pHc. 2, E, 
27), KOTOpblA roHHT CJIHJh enepen, BO-BTOpblx, orn6aK>mee HJHYTPH poroeoe OTeep

CTHe oK0110211omoatHoe KO.llbl.(O, no KOTopoM)' OHa H.ll.eT K cnHHe, H, B-TPeTbHX, Hao
xa6epHW1 6opo3iJKa (cM. pHc. 2, E, 25), npo.ll.BHrat0maS1 CJJHJb HaJa.n. C<JHTaeTca, 

1fTO CJIH3b, ceKpeTKpyeMaR MHOl'OlfHCJieHHblMH JKeJieJHCTblMH KJieTK3MH 3HD.OCTHJUI, 

CIIJlOUIHblM CJJOeM no o6eHM CTOpoHaM fJIOTKH Telfer K cnHHe no.ll. .ll.eACTBHeM peCHH

'leK Ha o6pameHHOit BHYTPh noeepxHOCTH )l(a6epHblX neperopo.ll.OK. Oepe.ll.HHe KOHUbl 

3TifX CJioee CJIHJH npeJJ.no11o)l(}ffC]lhHO Y.ll.ep:JK.HeaJOTCSl nonoeHHKaMH OKOJTOf.JJOTO<JHoro 

KOJibUa. nocTHrHyB .ll.OpCaJibHOH CTeHKH fJIOTKH, CJIOH CJIHJH 06be.ll.HHSllOTCSI 8 Ha.IDKa-

6epHOA 6opollJ.Ke H .ll.BmrcyTCH no HeA 8 BH.ll.e CIDIOWHOro ~a K exo.ny B KHWe'lHHK 

(CM. PHC. 2, E, 22). 
B 3H.JJ.OCTHJie no 6oxaM OT npo.ll.OJihHOro pSUla ~KOBblX KJieTOK pacnOJiaralO'fCa, 

'lepe.ll.Y.llCb, HeCKOJlbKO npO.ll.OJlbHblX noJIOCOK MepuaTeJibHblX H :lKeJieJHCTblX KJteTOK, 

BliUleIDllOlUHX, noMHMO CJIHJH' ropMOH lllHTOBH.ll.HOlt Jr,CJieJbl. KaK noKaJaJIH 3M6pKOllO

rH'leCKHe HCCJieJlOBaHIDI, y nOJBOHOL!HbIX JaKJJa.nKa lllHTOBH.llHOA )l(eJieJbl ¢>opMHpyen:a 

Ha noeepXHOCTH .ll.Ha f.JJOTKH, QTKY.ll.a JareM norpy)l(3eTCSl B rny6b wi:rKHx TKaHeA. TaKHM 

o6pa.JOM, 3H.JJ.OCTifJlb MO)l(eT paccMaTPHBaTbCH KaK 3M6pHOHaJibHbIH H 3BOJllOUHOHHhlit 

npe.ll.WCCTBCHHHK WHTOBHD:HOA JICCJleJbl. Hec.JJyqaAHo ee ropMOHhl nenco npoHHKaIOT 
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B opraHH3M qepe3 KHWC'IHHK (JIJO.llH npH .nect>HUHTC ropMOHOB l.QHTOBH.llHOA -.n:e3Y 

BOCnOJIHRIOT ero, npHHHMa.R Ta6JICTKH). 

KHweqHHK yc-rpoeH O'ICHb npocTO. 3To npRMaJI 'l'py6Ka 6eJ 38MeTHblX pacwHpe· 

HHR, KoTopaSI OKaH'IHBaCTc.si: aHMbHbl.M omeepcmue.M (cM. pHc. I, 5) BMHJH Ja.LIHero 

xoHua re.na, CJiesa OT no.nxsocrosoA nnaBHHKOBoA KaRMbr. PacnOJioJKeHHblR nOJ8llH 

Hero OT.Ile.JI - co6cTBeHHO xsocT - o'leHb KOPOTOK. E.nHHCTBeHHoe cyruecTBCHHoe 

YCJIO)l(HCHHe <t>opMbl KMWC'IHHKa - nom.iR CJienoA BblpOCT ero HHJKHeR CTeHKH, .llO· 

BOJlbHO .llJIHHHblA H OTOrHyrbIR Bnepe.n, r.ne OH CB060.llHO JIC:lKHT npasee fJIOTKH. la 

onpe.neJieHHOC CXO.llCTBO c 3M6pHOHaJibHblM Ja'laTKOM ne'ICHH noJBOHO'IHblX H aHaJIO· 

fH'IHblJf xapaJ<Tep KJ>OBOCHa6)KCHH.R (CM. HIDKC} :no o6pa3oBaHHe Ha:JBaHo ne'lifHO'IHbLM 

6blpOCmOM (CM. pHC. 2, D, 28). no.no6HO ne'ICHH n03BOHO'IHblX ero KJleTKH 6oraThl 

fJIHKOreHOM H JIHnH,llaMH. 0.nHaKO K TOMY )KC lllCCb pacnOJJafalOTCSI H MHOro'IHCJICHHblC 

3HMOreHHble (CCKPCTHPYIOIUHC ct>ePMCHThl) KlleTKH, no.no6Hb1C TeM, 'ITO pacnommuoTCll 

B CTeHKax KffWKH. HeKOTOpble HJ HHX, nOXO)l(C, cnoco6Hbl He TOJlbKO K CC!<pCUHH, HO 

H K <t>arouHTOJy. TaKHM o6paJOM, nHmesapHTeJibHaJI cHcreMa JiaHU.eTHHKa co'ICTaer 

BHCKJlCTO'IHOC H BHYTPHKJTCTO'IHOC nepesapHBaHHe nHIUH, 'ITO, O'ICBHllHO, CBSl3aHO c 

ero THnoM nHTaHHJI - MHKpocf>arneJ1. BHeKJieTO'IHOe nHmesapeHHe ocymecTM.ReTCll 

B CJia6o IUeJIO'IHOA cpe.ne, npoTeaJa OTHOCHTCJI K rpynne TPHnCHHOB. HHKaKHx npo· 

reaJ, pa60Ta10IUHX B KHCJIOA cpe.ne no.no6Ho nencHHY, y JiaHuCTHHKa He o6HapyxeHo. 

npo,nBH)KCHHC nHIUH no KHWC'IHHKY OC)'ll.ICCTBJI.RCTCJI 3a C'leT pCCHH'IHOA BblCTHJIKH, 

XO'l'Opasi: oco6eHHO CKJlbHO pa3BHT3 8 00/Iee TO.nC'TOC'reHHOM OT.lleJIC KHWC'IHOA 'l'py6KH, 

pacnOJIO)l(CHHOM HCCKOJlbKO n03a.D.H OCHOBaHHJI ne'leHO'IHOro BblpOCTa. 3,necb npo

HCXOllHT BpaIUCHHC nHll\CBOro nOTOKa 3a C'ICT pHTMK'IHOro nonepe'IHOro .llBIDKCHHR 

pecHH'ICK. 

POJJb rna&Horo opraHa JJ;WXaHIUI 11aHUeTHHKa, eepo.RTHee scero, ewnOJJHJleT monca 

C ee )l(a6epHbIMH IUCJUIMH. npaB,D.a, y JlaHUCTHHKa HCT )1Gl6p KaK cneUHaJIH3HpoBaHHYX 

opraHoB ,nblxaHHJI, 06pa3osaHHblX HC)l(HblMH xa6epHblMH JienecTK.aMH. Ho orpoMHaJI 

C)'MMapHaJI nosepXHOCTb ero )l(a6epHblX neperopo.noK, HCCOMHCHHO, o6paJyCT BWIC

HYJO npe.nnOCbIJIKY 1lJUI 3cf>cPeKTHBHOro raJo06MeHa BHC 3aBHCHMOCTH OT roro, c 'ICM 

cs.si:JaHa rnasttaJI a.nanTHBHWI ponb y.nsoeHH.R 'IHCJia neperopo.noK - c npoHJBo.nH

TCJlbHOCTblO CJIH3CBOro cPKl1b'l'pa HJlH )KC c HHTeHCHBHOCTbJO .llHcPcPY3HH ra308. Ilpe.n

CTaBJICHHC 0 Be,nymeA pOJtH fJIOTKH KaK opraHa .llblXaHHJI no,nKpCilJl.ReTCJI xapaxrepoM 

KPOBOCHa6)KCHHSI JKa6epHblX neperopo,noK (CM. HHJKC), a TaJOKe npHHY.llHTCJlbH'brM 

peJKHMOM UHPKYJIJIUHH 80.llbl qepeJ JKa6epHble iucnH. KcraTH, o6ttapyxeHO, 'ITO npH 

noHH)KCHHOM co.nep.:iKaHHH 8 Bo,ne paCTBOPCHHOro KHCJtopo,na HHTCHCHcPHU.HpyeTCA 

6HeHHe pecHH'leK MepuaTenbHoro 3nHTCJ1HS1 rJIOTKH H YBCJTH'IHBaeTCJI o6'bCM 80.llbl, 

nporoHSICMOH HM 8 e.nHHHuy BpeMCHH. CymecTByeT H .npyroe MHCHHC - 6y;rro 6onee 

BUCHYJO pollb 8 ocymecTBJICHHH ra3o06MeHa HrpaCT BC.SI nosepXHOCTb rena, nOKPblTIUI 

}'HHKaJibHO TOHKoA KOJKeA. Ho KO"lKli BKJIJO'ICHa B KPyr KPOBoo6paiueHHJI napa.JIJleJibHO 

60JlblllHHCTBY OCTaJlbHbIX opraHOB H noJiyqaeT JIHlllb Ma.JIYIO llOJIJO UHPKYJIHPYIOIUelt 

KPOBH, a ee 3cPcPCKTHBHOMY OMblBaHHIO 80.llOA B Te'ICHHC 38MCTH0'1 .llOJlH BpCMCHK 

npemrrCTBYCT neCOK. 

Oo xapaxrepy o6mei\ CXCMbl KpOBeHOCHoA CHCTeMW (pHC. 5) Jl3HUCTHHK o6Ha

PYJKHBaeT nopaJHTeJtbHOC CXO.llCTBO c HH3WHMH Il03BOHO'IHblMH - KpyrllopoTblMK 

H pb16aMH. B TO )KC BpCMJI no HCKOTOPblM qepTaM opraHH3aU,HH 3TOA CHCTeMbl OH 

cyIUCCTBCHHO npoHrpblBaeT. y JlaHU,CTHHKa 3HllOTeJ1HaJibHas! BblCTKl'IKa cocy.noB npe

PblBHCTa, 'ITO MCWaeT C'IHTaTb ero KpoBCHOCHYIO CHCTCM)' no-HaCTOSIWCMY 3aMtCHyroA. 

~a.nee, y naHUCTHHtca HeT cep.nua, KPOMHYe KJtCTKH PCJJ.KH, KPOBb 6ecueema, T. e. 
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PHc. 5. CxeMa JCPOBeHocHoA CHCTeMhl .11aHUeTHHJCB. BM.A cneaa; ne':leH011H1>1A BhlpocT HCJCYC

CTBCHHo OTOfHyr BHH3 33 npeJlCllhl XOHTypa Tena: 

1 - xopna; 2 - KOPHK COKHHOA aopn.1; 3 - JJe88JI nepelUUIJI Kap.llHffllJibHaJI BeHa; 4 - neawl JCJ08heP<>8 

rtpOTOK; 5 - cnHHHaJI aopra; 6 - 38,llHHe Kllpn.KHBJlbHblC BCHbl; 7 - XBOCTOBall aprepKll; 8 - XBOCTOBIUI 

BeHa; 9 - OQ!lKMWC'lHIUI BeHa; JO - BOpontble eeHbl ne'leHH; 11 - RC'lCHO'IHllJI aeHa; 12 - BOpOTHU 

CKCTeMa ne<1eHH; 13- 6p10WHaJ1 aoura; 14- llt86epHwe aprepHH 

He HMeeT .ll,hlxaTeJJhHIXX nHrMeHTOB. Otta UHPKYJlHPYeT 6JiaronapJ1 CJia6oA nynbCauKK 

MHorHx cocy.noa (cM. HHJK.e). KHcnopo.n JK.e TJ)attcnopTHPYeTCSI npocTo Ja ctteT ero 

paCTBOPHMOCTH B BO.ne. 

fnaBHblM cocy.noM cttHTaeTCSI 6pK>lllHaJI aopTa (pHc. 5, 13), KOTOPaJI tteceT KpOBL 

CJa,UH Bnepe.n M.OJlb BCeit 6pl011IHOit CTeHKH fJIOTKH no.a 3H,llOCTIUieM H .naeT orpOMHOC 

KOJIH'leCTBO BeTBeit - npHHOCJII.UHX :iKa6epHblX apTepHH (pHc. 5, 14; no 'IHCJIY nep

BH'IHblX )l(:a6epHblX neperopo.noK). 3Ta KPOBb HJ HHX npoxo.nHT qepe3 KanHJ1J1J1pbl K 

naKYHbl :iKa6epttixx neperopo.noK H nmrn.llaeT HX no BhlHOCJII.UHM :iKa6epttblM aprepHJIM, 

HMelOI.UHMCJI BO BCex neperopomrax (BO BTOPH'IHble neperopo.nKH KPOBb nona.naeT HJ 

nepBH'IHblX no TaK Ha3b1BaeMblM CHHaJITHK}'.IDIM - TOHKHM MOCTHKaM, nepeceKalOl.UHM 

1.UeJIH). 8blHOCJll.l.Ufe )l(:a6epHbie aprepHH co6HpalOTCJI Ha cnHHHOH CTOpOHe rJIOTKH B 

napy npo.nOJibHblX cocy.noB - KOpHeli cnHHHOA aOpTbl (pHC. 5, 2). noJa.nH fJIOTKH OHH 

CllHBaJOTCjl B JieJKal.UYIO HenocpeJICTBeHHO no.a xop.no.lt cnHHttylO aopTy (pHC. 5, 5), KpoBh 

no KOTopoit Te'leT HaJa.n; noJa.nH oHa nepeXO.IlHT B XBOCTOB)'lO apTePHIO (pHC. 5, 7). 
BettOJHaff Kposb HanpaBJIJ1eTCJ1 K o6JiacTH cepe.nHHbl Tena no .nsyM napHbDC 

settaM - nepe.nHHM H Ja.nHHM Kap.nHHaJihHbIM (pHc. 5, J, 6). Ha KaJK..nO.lt cTopotte 

TC.Tia OHH ofu.e.nHHJllOTCJI B TaK Ha3bl8aeMble KIOBbepOBbl npoTOKH, IUIH o6urne Kap

.IUtHa.JlbHble BeHbl (pHC. 5, 4), sna.naK>mHe B OCHOBaHHe 6p10WHOA aOpTbl. XBOCTOBaJI 

BeHa (pHc. 5, 8) TffHefCji snep~ BMecre c KHllle'IHHKOM H COOTBeTCTBeHHO HaJblBaeTCjl 

no.nKHllle•rnoA settoA (pHc. 5, 9). Bnepe.nH oHa no.nxo.nHT K cTeHKaM netteHottHoro 

BblpocTa H paJBeTBJIJ1eTCJ1 TaM, <l>aKTHttecKH 06paJyJ1 sopoTHYIO CHcTeMy netteHH. Co

O'TBeTCTBeHHO KOHe'IHblit yqacTOK BeHbl npe.ncTaRIUleT co6oA BOpoTH)'lO BeHy netteHH 

(pHc. 5, 10). BopoTHa.fl cHcTeMa netteHH npHcyma sceM noJBOHO'IHblM, B netteHH 

ocymeCTB.IDleTCJI KOHTpOJlb H .neroKCHKaUIDI npHXOD.Hmeit OT KHllle'IHHK.a KpoBH nepe,ll 

ee nocT}'J1JleHHeM B o6mee pyCJio. CTpoit.ll.H ee, KPOBh nona.naeT no nettettottttoit seHe 

(pHc. 5, 11) B OCHOBaHHe 6pl011IHOA aOpTbl. 

YnoMS1HyraJ1 BblWe nyJ1hCaUHJ1, cnoco6cTB)'101.Ua.fl UHPKY.IDIUHH JCPOBH, cyw,ecTsyeT 

HeJaBHCHMO B •BeH03HOM CHHyCe» (OCHOBaHHH 6plOWHOH aOpTbl), B3'AY'fHJIX OCHOBa

HHit npHHOCJllllHX )l(:a6epHblX apTepHH (•:iKa6epHb1X cep.nuax•), nO,llKHllle'IHOit Bette H 

la.!l.HHX Kap,U}tHaJlbHblX seHax. 3Ta nyJibCaUHSI pe.nKa, npHMepHO O.IlHH pa:l B 2 MKH, H 

o<leBHJIHO HHKaK He KOop.nmmpyercff HepBHOH CHCTeMOit. 



IlOJIOC111 TeJUl YCTJ)OeHhl y JlaHlleTHKKa O'leHb CJJO:lKHO. npe)l(Jle Bcero, OH OOJla

n;aeT 14eAOMOM, HJIH Bmopu•mou no/locmb#O meAa, HaH6oJiee THnwrnrui 'laCTb KOTopoR 

npe.ncTasm1eT co6oR 6pIOllIHYJO noJIOCTb (CM. pHc. 2, E, 21 ), oKp}')Kaer KHWe'rnYIO 

Tpy6K}' nOJa.ZJ,H fJIOTKM. UeJIOM BblCTJlaH 6pIOllIHHOR, ee He cerMeHTHpoeaHHOR 6oKO

BOR I1JlaCTHHKOR; TaK HaJblBaeMblR napHeTaJibHblH JIHCTOK BbICTHJiaeT HJHyfpK CTeHKM 

6pIOWHOH IlOJIOCTH, OTK}'.ZJ,a OH nepeXOJlHT Ha KHllJe<JHHK, oneerui ero BHcuepanbHhlM 

JIHCTKOM. Ha.n H non; KHWe'lHHKOM 6p10WHHa nepexoJJ,KT Ha Hero co creHKH nOJiocTK 

B BH,IJ.e .D;BORHblX JIHCTKOB - 6pblJKeeK. 

B o6JiacTH rnoTKH paJBHTa 01CoJ10:>1ea6epHOJ1, HJIH ampuMbHOJl, noJ1ocmb (cM. 

pKc. 2, J), KOTOprui e cymecmeHHoR creneHH BhlTeCIDleT UCJIOM. ATpHaJibHaJI nOJIOCTb 

OKp}')l(.aeT fJIOTK)' CHHJY H c OOKOB, HMeHHO B Hee OTKpblBaIOTCR :JKa6epHble IUCJIH. 0Ha 

npe.D,CTaBJIReT co6oR JaxBa'leHHbIR BHyrpb TCJia yqaCTOK OKp}')l(.aIOIUero npOCTJ)aHCTBa 

H, COOTBeTCTBeHHO, BblCTJia.Ha HJHyrpH KO:JKeR. 3TOT JaxBaT npoHCXO.!J,HT y JIH'·IHHKH B 

peJyJibTaTe cl>OPMHpOBaHIDI H paJpacTaHHR no 6oKaM TCJia, Ha.ZJ, :JKa6epHblMH IUCJIRMH 

WHPOKHX MeraI1J1eepanbHblX cKJia.noK (cM. pHc. 9, II, III, 5, 7); Ha HX Me.ZJ,HanbHhlX 

cropoHax ct>opMHPYIOTCR KaPHHJbl, KOTOpble CMHJKalOTCR H B KOHUe KOHUOB cpaCTa

IOTCR no.n moTKoR. OOJaa.H ocTaeTcR ornepcTHe - aTpHonop (pHc. 2, S, 29), - qepeJ 

KOTopoe HJ aTpHaJibHOR noJIOCTH BLlBOJJ:HTCR eo.na. B .ntte aTpHaJibHOR nOJioCTK HMe

eTCR oco6aR nonepe'lHa.ff JIHCTOBMHaR MblWUa (CM. pHC. 2, 18), noJBOJIRIOlllrul npH 

Heo6XO.ZJ,HMOCTH C:JKHMaTb aTpHaJibHYIO IlOJIOCTb - npH 3TOM eo.na Bb16pb1JrHBaeTCR HJ 

aTpHOnopa H HJ pOTOBOro OTBepCTHR • .linaro.napR 3TOMY JtaHUeTHHK MO)KeT npo'lHCTHTh 

aTpHOnop, BblTOJIKHYB HJ Hero nec'IHHKY, KJIH HJrHaTb HJ npe.npoTOBOR BOpoHKK 33'

JIJlblBWero Tyna •HeJBaHOro I'OCTR•. 

UCJioM coxpaHReTcR e 06.rtacTH rnOTKH B B'H.lle y3KHX KaHan:os, npe)IC.!le ecero, non; 

caMoA xop.noA (napHblA cy6xop.D,aJibHblR UCJIOM), no 60K8M OT Ha;:oKa6epHOR 6opOll1.

KK. Eme 60Jiee yJKHe KaHaJibl npoxo.run BJJ.OJib rnoTlOI no.n 3H.llOCTHJieM, a TaK)Ke no 

Hap}')KHOR cTopotte nepeH'lHblX JKa6epHblX neperopo.noK. ToHKOR UCJIOMH'lecKoA npo

cnoRKon OKp}')KeH H ne'leHO'lHbIA BblpOCT. KaK nOKaJb!BaeT 3M6pHOHaJibHOe paJBKTHe, 

OOWHPHble nOJIOCTH BHyfpH MeTaWleBpaJibHblX CKJ!a.ZJ,OK TilJOKe HMeIOT UCJIOMH'leCKYJO 

npHpony. 

YpoeeHb paJBHTHR BWAeJIHTe.11 .. aoA CllCTeMW xapaKTepHJyeTCR OTC)'TCTBHeM 

no'leK - y JiaHUeTHHKa HeT 6oJiee KJIH MeHee KoMnaKTHOro opraHa, 06.rta.na10mero 

co6cTBeHHhlM BblBOJlHblM npOTOKOM. Ero Bb!JleJIHTeJibHrui cHcTeMa nocTpoeHa no

cerMeHTHO - npe.ncTaBJieHa napoA npornHecl>pMHee (pHc. 6, JO) Ha Ka:lK.llblR cer

MeHT. Hect>pH.!lHH paJMeIUeHbl B o6JiaCTH eepxHero Kpa.ff fJIOTKH H npJlypO'leHbl K ee 

cerMeHTaM - 6paHXHOMepaM (Ka:JK.nblH BKJIIO'laeT OJlHY nepBH'lHYJO JKa6epH}'IO lllCJib, 

P8.lllCJieHHYJO Ha nee BTOPH'lHOR neperopo.nKoR). 3To KOPOTKHe HJOrHY'fble Tpy6o'IKK, 

KMCIOIUJle no HeCKOJibKO BXOJlOB HJ MaJieHbKHX UCJIOMH'leCKHX KaMep, OTJle.JIHBWHXCR 

OT cy6xopJlaJibHOro UCJIOMa, H O.!J,HO BblBO.ZJ,Hoe OTBepcTHe B eepXHHA KpaR aTpHaJibHOR 

nOJJocTH. KaJKLt1>1R exo.n yseH'laH ITY'fKOM cneuHaJibHblX KJieTOK - UHPTononoUHTOB 

(pHc. 6, A, 2), KOTopble npH nOMOIUH )l(J)'THKOB (pHc. 6, S, 6) roHRT )K}fJlKOCTb HJ Ka

Mepbl UeJIOMa H TeM caMbIM ocymecTBJIRJOT cl>HJibTpaUHIO HJ KpOBH. Hect>pHAHH recHo 

CBRJaHbl c KpOBeHOCHblMH cocynaMH - Ka:JK.nblR HJ HHX pacnoJioJKeH npH MaJieHbKOM 

COCYJlHCTOM CWleTeHHH, BHyrpb KOToporo (B npoMe:lK)'TKH Me:lK,lly cocynaMH) 8,!J,aIOTCJI 

UCJIOMH'lCCKHe KaMepbl c nyq:KaMH UHPTOnonoUHToe. UHpTono.nouHTbl ycTpoeHbl 

npJ16JIHJHTeJlbHO TaK )Ke, KRK JBeJ.!l'laTble, HJIH llJlaMeHHhle, KJICTKH npOTOHecl>pH.nHeB 

IDIOCKHX qepeeR H nonoUHTbl npHMHTKBHblX noJIHXCT. KIDK11.aR KJieTKa CHa6:JKeHa pe

wCT'laroR •I06KOR• (pHC. 6, b, 5) HJ IO napa.JIJICJibHblX MHKPOBKJI c npoMeJKyTKaMH 
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B 1 MKM WHPHHOI H JICI"yTHKOM BHYfPH, a TaJCXC llJIHHHhlM XCCTKHM CTC6eJibKOM, 

HanOMl1HaIOUll1M pacqecKy c pe.llKHMH 3y6bSIMH - TRK Ha3blBaeMoA nenHUCJIJIOA 

(pHc. 6, E, 8). )l(ryrHK fOHHT e noJIOCTb Hecf>pHllHH }KH.llKOCTb HJ ue.noMH'lecKoA Ka

Mepbl, IlOMCP)KHBrul B Hett palpexeHHC KaK YCJJOBHe cf>HJlbTpaUHH H3 KpoBH (Be.nb y 

JlaHUCTHHKa Ja OTcyTCTBHCM cep.llua He CYUleCTByCT H ap'TCpHaJibHOfO .ll8BJICHIDI Jq>OBH), 

a ne.nHUeJIJlbl He n03BOJUUOT UeJIOMH'lCCKOlt KaMepe cnan,aTbCH. 

JlaHUCTHHKH pal!leJibHOnOJibl. 11x penpo.A)'IITHBH8JI CHCTeMa T&K JKe, KaK H Bhl

lICJIHTCJlbHrul, HOCHT nocerMCHTHbdt xapaKTep H npe.u:cTaBJieHa MHOf'O'lHCJICHHblMH 

MCWKOBH.llHhlMH rc>Han,aMH (CM. pHC. 1, 9; pHC. 2, 19) . .SIH'lHHKH 06bl'lHO 'le-rKo OTJIH

tfalOTCH OT CCMCHHHKOB, nocKOJibKY HAUCKJICTKH (.llHaMCTp OKOJIO 0,1 MM) 3Ha'IHTe.nbHO 

KpynHee cnepMaT030H.llOB. fOHa.Llhl pacnOJiaralOTCH e cremcax Te.11a no 6oKaM OT rJIOTJQf 

H Bblml'IHBaJOTCH HJ HHX no HanpaBlICHHJO BHyrpb - B aTpHaJibHYJO fiOJIOCTb. KIDK.llaJt 
roHa.lla OKp)')KeHa ue.noMoM, JlUKaTblM .u:o cocTORHIDI yJKoA w:e.nH. OoCJie co3peeaHHJ1 

raMCT CTCHKH rc>Han,, OKpYJKalOW:HC HX CJIOH 6pJOlllHHbl H KO:lKa paJpbleaJOTCR. OOJIOBblC 

IlpOJIYKTbl Bblna.llalOT B aTPHaJibH)'IO nonocn. H qepe3 aTpHOnop BblHOCSITCH BO BHCW

HIOJO cp~. HepCCT JI&Hl.ICTHHKOB npffYPO'lCH K onpe.u:e.neHHOMY CCJOHy, HanpMMep y 

Pac. 6. CxeMa C"Ip<>eHHR nporoHe<l>J>H.lllUI: 
A - o63opttaJ1 cxewa eepWHHbl JKa6epttoA neperopoJ11c:H; B - rpynna UHP'J'Ono.nouHTOB npH 6MbWON 

)'Be/IH'ICHHH; 1 - OTBepCl'HC fipoTOHC<!lpHJIHll B 8'1'pHaJJblfYIO fiOJIOCTb; 2 - rpyrlfibl UKJJTOfiQllOUKl'OB; J -
cocy.ll.Hcroe CnJICTCHHC (8 CHCTCMC KOPHll ChHHHOR aopn11); 4 - TCJIO UlfpTOnO.llOUHTa; 5 - pewmaTU 

tpy6n UMpronoJJ.OUHTB; 6 - llCryTHk UHptonOJJ.OUHTa; 7 - npoceeT npotoHC<PPMHll; B - neJJ.HUCJlJ'.18 

IUtP'J'Ofi<>.D.OUHTa; 9 - UCJIOMH'ICCICHA 3fiHTCJJHA; 10 - nporotte<PpK,.11.HA; 11 - orpaHH'ICHHble 0CT8TICH 

uenowa, BblTCCHCHHoro 8'1'pH8JtbHoA nOJlocn.JO; 12 - MCPU8TCllbHbl'A 3nKJ'CJDIA iu6epHOA neperopoJJ.XH; 

J3 - aepmHHa P6epHolt WtJJH 
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PHc. 7. OcHOBHblC nan111 pa1mero 3M6pHoreHC3a muu.~ernHKa: 

6 

K 

3 

17 

19 

10 

A.-E - flPOllOJlbHhlC BCj)THICaJlbHblC pa3pC3bl 38pollb1WCA (Ha JI ruJOCXOCTI> pll3pe38 CJlBHHyT8 e6os:); 

)/(- K - nonepe<tK111e paJpeJbl JapollblweA; (.5- r- npouecc racrpyn11UHK; JI- K - KeApyn11uHJ1. <t><>P
MHpoBaHHe XOPllbl H MCJOll;CpMhl); 1 - 8HHM&JlbHblA OOJllOC 6nacTyJlbl; 2 - eereTaTHBHblA OOJllOC 611a

CTyJ1bl; J - raCTP&llbHBll flOJIOCTb; 4 - 6.nacronop (raC'JllOOOp); 5 - Heeponop; 6 - UCJIOMH'ICCKHe 

WCWXH (c )"iacncaMH BTOpH'IHOA OOllOC'llf TCJla); 7 - HCPBH3JI llJl8CTHHXa; 8- HCpeHhlA KaH&ll; 9- HCpBH<>

KillUC'tHblA xaHan; 10 - MCJOJlCpMa; 11 - 3XTOllCPMa; 12 - 3HTOJlCpMa; 13 - XKWC'tHIUI flOJIOCTb; 

14 - XOpJla; 15 - MCCTo 6y.llYJ..Uero aHallbHOro OTBepcTHll; 16 - MCCTO 6yJ1YlllCOO IJTll; 17 - HCBpoUCJtb; 

18- UCJITPllllloHIUI HepBH&JI CK~Ma; 19- BHCUepanbHwA JIHCTOK 6pJOWHHbl; 20- napKeTllJD>HwA JtllC'IOk 

6ploUIHHhl 

6epcroe Kp1>1Ma - x JJCTHHM MecRuaM. OOJioewe npol[yKTbl BblMCTblBaIOTCR ecKope 

nOCJie 38XOJ].a COJIHUa, OnJIOJl.OTBOPCHHC npOHCXOJl.HT B 80)].C, JJK'fHHKa B~CT ne.na111-

~CCKHi:l o6pa3 .lKHJHH, T. e. nnaeaeT B TOJllllC BO.Ubl. 

PB38HTHe JIBHQeTHHKB. nocKOJibKY Janae )KeJITKa B OJIHl"OJICUHTaJlbHOM RAue 

JiaHUCTHHKa 01.fCHb MaJJ, OHO noJ].BepraeTCJI no'ITH paBHOMCPHOM)' .npo6JlCHHIO. TlJto

CKOCTb nepeoro .npo6JJCHHSI coena.naeT c nJIOCKOCTblO 6HJiaTepa.nbHOi:l CHMMCTJ)HH, 

KOTOpaR xapaKTCpHa YJKC rou1 JHroTbl. THnH'IHblM .llJUI BTOPK'fHOpOTblx o6pa30M JHTOTa 

no)l.sepraeTc.si: pa,nHaJibHOMY .npo611eHHJO, o6paJyeT Mopy11y, a JaTeM noJiblA wap -

611acTyJiy. faCTJ)YJI}IUH}I ocymecTBJijlCTCSI nyreM BBOpa'IHBaHHR Ha ee Ja,nHeM KOHUC 

npeJYMfiTHBHOA (6yJlYllleA) 3HTO.llCPMbl, a T8KJKC nepenOJIJaHH}I BHyrpb Ha KpaJO o6-

pa.30BaBWCfOCR OTBepC1lUI (6nacronopa) KJieroK 6y.zcymcA XOp,llbl (xopnOMeJQIJ.CpMbl) -
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no UCHTPY H THnH'l.HoR MeJOJlCPMW - no 6oKaM or HCC. B .D.ByxcnoA:HoM 3apoJlhlWC 

XOP.llOMCJOJlCpMa pacnOJiaracTC.R B KpWWC nepBH'l.HOR K.HWK.H apX3HTCpoHa (pHC. 7, r, 
3; JK, 13), a 3a'l.aTOK THnH'l.HOA MC30.llCPMbl - Bee OOKOBbIX CTCHKaX. OOCJie noro KJ 

KpblWH K.HWKH Bhl.lleJLSICTC.R UHJIHH.llPH'ICCKa.JI xop.lla (pHc. 7, K, 14), THnH'IHM MC30-

JlCpMa (pHC. 7, 3, 10) Bhln.R'IHBaCTCSI Hap)'}Ky H OTWHYJ:>OBbl.BaeTCSI, a 3HTQLJ,CpMa (PHC. 7, 
K, 12) paJpacTaCTCSI no HanpaWieHHIO BBepx H CMblKaCTCSI no.ll HHMH, o6paJyff Kpwwy 

K.HWK.H. THnH'l.HM MeJOJlepMa npH csoeM <t>oPMHpoBaHHH JlCJIHTC.R Ha cerMeHThI -

6Y.llYIUHC COMHTbl (pHc. 7, JI, E, 6). CaMhIC nepeJlHHC HJ HHX cpaJy npHo6peTalOT 

nOJIOCTb (MHOUCJlb, 'laCTb UCJIOMa), KaK 6bl BblXBaTblBM ee HJ nOJIOCTH K.HWK.H, T. C. 

o6HapYJKHBalOT 3HTCpOUCJlbHblA cnoco6 <t>oPMHpoBaHHSI MHOUCJieA (UCJIOMHt..ICCKHX 

nOJIOCTeA BHytpH COMHTOB), TaKOA KaK y HrJIOKO:llCHX, JlaJICe HaJa,ll OHH BOJHHKalOT 

cXHJOUCJihHO (T. e. nYTeM pacmeDJJeHH.R cDJJowttoR KJICTO'l.HoA Maccb1). Co speMeHeM 

COMHTbl OJlHOH CTOPOHbl CJlBHralOTCSI Ha nonwara HaJa,ll, H 803HHKaCT HCKOTOPSJI 

aCHMMCTpHSI, KOTOpa.R coxpaH.RCTCSI no:JKHJHCHHO. 

HettpyJI.RUWI npOHCXOJlHT nOJl HH.JlYUHPYJOIUHM WIWIHHCM xop,llOMC30,llCpMaJibHOfO 

Ja'l.aTlca. 3Ha'IHTCJlbHblH no DJIOIUa.rIH yqaCTOK 3KTO.llCPMbl Ha CfiHHHOH CTOPOHC 38-

po.IJ.bIWa, TaK HaJbIBaeMa.R HeApaJibHa.R 3KTOJlCpMa, HJIH HCpBHa.R nnaCTHHKa (pHC. 7, 
JI( - H, 7 ), norpy;«.aCTCSI no.ll KOJKHylO 3KTO.llCPMY, KOTOpa.R OT.ll.CJISICTCSI OT Hee no 

Kpa.RM, HanOJIJaCT CJa,llH Bnep~ H K UCHTPY. H CMblKaCTCSI Ha,ll HCA (KPOMC nepeJlHCfO 

KOHUa). OOCJie noro JIHCTOK ttcApanbtto:R 3KTo.n.epMbl csopa'l.HBaeTc.R B npQllOJibHyJO 

TPY6KY, JlOJlfO coxpaHSllOIUyJO OTBepcTHe Ha nepenHCM KOHUC (pHC. 7, /!, E, 5). 3a
.lJ.}iHA ee KOHCU nOJl npHKpblTHCM COMKHysweACSI KO)l{HOi\ 3KTO.llCPMbl COCJlHHSICTCJi C 

6JiacronopoM, T. e. Ja.rIHHM KOHUOM KHWC'l.HHJQl. 06paJyCTCSI HCPBHO-K.HWC'IHblH KaH8J[ 

(pHC. 7, JI. 9), KOTOpblA no:uc.e npepbIBaeTCSI B XOJlC ct>opMHpoBaHHSI XBOCTa. 

OepCJlHHH KOHCU nepBHt..IHOH KHWKH JaJ(OJlHT Ha CTa.rIHH HeRpyJibl .llaJibWC KOHU8 

XOP.llbl, JaTCM OH Pa.3.llCJISICTCSI Ha napy nepeJlHHX Bbln.R'IHBaHHH, KOTOpble MOfYT 6b1Tb 

HaHJiyqWHM o6paJOM roMOJIOrHJHPOBaHbl c nepeoR napoH UCJIOMH'l.CCK.HX nOJioCTCA:. 

noJ:lKC Y JIH'IHHKH JICBa.R fiOJIOCTb o6paJyeT SIMiey faT'{eKa (CM. pHC. 9, } , nOTOM nepe

XOIDIUfYlO Ha npaByio CTOpoHy), a npasa.R CJIHBaCTCSI y BJPOCJIOro c 06IUHM UCJIOMOM. 

POT JaKJia.riblBaeTc.R y JIH'l.HHKH (pHc. 8, 8; pHc. 9, 3) Ha nesoR cropoHe TCJia B BH.llC 

KOJlbUCBOro YTOJIIUCHHSI CTCHKH nepBH'l.HOH KHWKH (JIH'l.HHKa He HMCCT npeJlpOTOBOit 

eopoHKH), JaTeM npopbIBaCTC.R H CHJibHO YBCJIH'IHBaeTC.R B paJMepax, JlOCTHra.R IIJIHHY 

6 MyCJcyJlbHbIX cerMeHTOB. nocne 3TOro Ha'IHHaeT TIOSIBJISITbCSI nepBblH PAA JKa6epHhlX 

meneR - TaK HaJbIBaeMble nepBH'l.Hble :>Ka6cpHble IUCJIH (pHc. 8, 7; pHc. 9, 4), npH

Ha.D.IICJKalUHe, KaK noKa.JYBaeT }J.aJlbHC~wee pa.JBHTHe, nesoit CTOpoHe TeJla. Ho no-

I 2 3 

~·1'1~•1h~o~ff(;•!"'l'C11! 'P 
11 JO . ·.• .... " ~·· 

..... : • : •• 4.~ • ' 

9 8 7 6 j 4 

PHc. 8. JIH'IKHKa naHuCTHHKa Ha CTa.itHH rpex xa6epHhlX ru.eneR, Ha'IABWllJI JCopMHThCJI: npH 

noMOIUK cJTKJeBOro $Hllbrpa. BHll cnesa: 

J - Heeponop; 2 - HepeHaJI rpy6Ka; J - xop.118; 4 - aH8Jl&Koe OTBepcTKe; 5 - XHWKa; 6 - Ja'l&TOK 

Me-ran.rreepaJlbHOR CKJl8.!UCH; 7 - iu6epHwe lUCllK; 8 - poroaoe araepcnce; 9 - 38'l8TOIC 3HJIOCTJIJUI; 

JO - XOJJOOBll!IH8ll lKCJJCJ8; J J - .ltMllCa faneo 
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PHc. 9. nocn~OBaTCllbHblC CTa.llHH Pa.3BHTJUI JiaH.UeTHHIC8. DH.II, c 6proxa: 
I - ]J}f'IHHKll (CM. pHc. 8); II, III - H8'18Jlo MeTaMopt1>oJa; 1 - 11MU fa'Neu; 2- IIPCJlPOTOllllll aopom; 
3 - porosoe orsepcTHe; 4 - nepBH'lHhlC JKa6epHblC WCJIH; 5 - JICB8JI MeTllllJleBpaJlbHIUI CKJ18JlK8; 6 -
BTOPH'·IHhle JKa6epHhlC WeJIH; 7 - npuaJI MeTarule&paJlbH8JI CK118.l11Cll; 8 - 3H.llOCTMJll>; 9 - )(QllOOBHJl.Kllll 

lUJICJa 

ttaqa.ny oHH pacn01IaraJOTCff cnpaea, nepe;ur HJ HHX - npoTHB poroeoro OTBepcTIHI. 

flo3TOMY nepe.n,HHH KOHeu TeJJ.a JIHtfHHKH npoHH38H llIHpOKHM OKHOM. CneuHaJibHYC 

BeH'IHKH pecHH'leK Bb13blB8IOT JlBIDKeHHe BOllbl qepe3 Hero - IllHpoKHR nonepe'IHbdt 

IlOTOK, a OTKpblBalOW.CUl.Cff HeMHOfO enepe.llH poTOBOfO OTBepcnu1 epeMeHHaJI JKeJJ.eJa, 

HaJblBaeMCUI KOJI6oBH..llHOR (pHc. 8, I 0), neperop(l)l(}{eaeT ero npo.n.01IbHO opHeHTH

poBaHHOH neJieHoR CJIH3H. 3Ta CJIH3b BblXBaTblBaeT H3 naroKa 80.llhl 838ClllCHHYC 

MHKpocKOnH'leCKHe 'laCTHUbl H HeCCT HX B K.Hllle'IHHK. 

TaKHM o6pa3oM, y patttteR JIH'lHHKH, KOTOpaff nJIYBeT Ja c11eT MepuaTeJii.Horo 

30HTeJIHff noKpOBOB, yxe BK.llJO'laeTCff mtTaHHe npH noMOlll.H CJIHJeeoro <l>HJibTpa. 

fI.nblBYIUlUI 11.113HKTOHHaJI JIH'lHHKa Bpaw.aeTCff OK0110 ceoeR npo,llOJibHOA OCH no 11a

COBOH CTpeJIKe, eCJlH CMOTpCTb C3aJUi. 

npopblBaJOTCff HOBble nepBH'IHble :iK.a6epHYe WCJIK, K01IH'ICCTBO HX ,llOCTHraeT 14, 
a B nepHOD. MeTaMop<l>oJa Bblllle HX Ha npaBOH cropoHe TC1la B03HHKaC'T PSUl H3 BOCb

MH BTOpH'IHblX (no-HaCTOffWeMy npaBblX) W.C.!leif. nocTCneHHO nepBaJI nepBH'IHaJI 

WCJib H nOCJie)lHHe nffTb 33Kpb1BaIOTCff, OCTaBWHeCff BOCeMb nepen0113aJOT Ha JieByJO 

cTopotty, ycrnttawrneaeTcff HenoJIHaJI 6HJiaTepaJibHaJI cHMMeTpHff. 86JIH3K PTa, no 

coce)lCTBY c KOJI60BHJlHOR JKeJieJoR, <t>opMHpyeTCff KOMnaKTHOC cnHJeeoe none, c 

KOTOPblM CJlKBaeTCJI OCTaTOK KOJIOOBH.Ll.HOR JKeJie3bl. 3ro 3H,D.OCTHJlb (pHC. 8, 9; pHC. 

9, 8), KOTOpblR CMew.aeTCff H333.ll, npO.llOJlbHO BblTfffHBaffCb Me~y ll.BYMff pR.llaMH 

:iKa6epHbIX w.eJieR. B nocJie.nyiomeM ottroretteJe BOOHKKaJOT TpeTH'IHYe :iK.a6epH1:i1e 

WCJIH, <t>opMHPyJOWHeCff Ha o6eHX cropoH&x. 
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Me-rann:eepaJibHble cKJian:KH (pHc. 9, II, Ill, 5, 7) no.11BJU110TC.11 cnepea Ha npaeoA 

cropoHe TeJia, TIOTOM Ha JieBOA. Ha HX MeJJ.HaJibHOA noeepxHOCTH B03HHKalOT JIOTIOJIHH

TCIIbHble CK.Jla.ll.KH (B BHJie KapHH30B), KOTOPbie BCTpet1a10TC.11 H cpacTaIOTCR Ha CpeJJ.HeA 

JIHHHH. nepBOHatlaJibHO aTJ)HaJibHaJI TIOJIOCTb - 3TO .ll.JlHHHbIH H yJKHA BblCTJiaHHblit 

3KTOJJ.epMoA Ka.HaJI, HO no3)Ke OH pacurnpReTCR Ja C'ltrr 6oKOBbIX BblnR'IHBaHH'A (BMecre 

c pacurnpeHHeM B .ll.OPCaJibHOM HanpaRJieHHH )l(a6epHbIX meneA), o6pa3yIOlUHX nOJJ.8-

BJUIIOJ.UYIO qacTL 061.eMa JJ.ect>HHHTHBHOA (OKOH\laTeJibHO ccpopMHpoeaHHOA) nOJIOCTH. 

Ha JJ.OPCaJibHOM Kpa10 KWK.JIOH )l(a6epHoA menH OTJ)acTaeT RJbltlOK, HJIH BTOPH'IH8Jt 

neperopoJJ.Ka, e pe3yJibTare qero KOJIH'leCTeo meneA 6hlCTJJO YJIBaHeaeTC.11. 

nOATV1n 060/\0YHV11<V1 (TUNICATA), 
V1/\V1 AV1YV1HOYHOXOPAOBblE 
(UROCHORDATA) 
06oJIO'IHHKH - rpynna HCKJIIO\IHTe.llbHO MOPCKHX :lKHBOTHhlX, ofu.e.nHH.llIOtUIUI, no 

coepeMeHHbIM npeJJ.CTaRJieHHRM, CBblllle 2 100 BHJIOB. liOJiblllHHCTBO HJ HHX - OJJ.H

HO\IHble HJIH KOJIOHHaJibHble CH.!Ult1enpHKpenJieHHhle cpopMbI. 0HH lllHPOKO npeJJ.

CTaRJieHbl npaKTH\leCKH BO ecex MOP.RX H OKeaHax, HaCeJIR.11 KaK npH6pe:JKHble BO.ll.bl 

MHpoeoro oKeaHa, TilK H 6oJihlI1He r.ny6HHbl. Hx pacnpocrpaHeHHe orpaHHt1eHo JIHlllb 

TJ)e6oeaHH.llMH K ypoBHIO COJICHOCTH BOJJ.bl - He HH)l(e 30 %0. Ceo60JJ.Honn:aea10mHe 

KOJIOHHaJlbHble cpopMbI JJ.ep:lKaTCR 06bl'IHO Ha He6oJiblllOA rn:y6HHe, a MeJIKHe OJIHH0\1-

Hble - BXO.ll.llT B COCTaB OKeaHH\leCKOTO flJiaHKTOHa. 

06onot1HHKH 6wrn HJeecTHbl eme ApHCTOTeJIIO noJJ. HaJBaHHeM Thetya, HO HX 

yrny6.neHHOe H3yqeHHe HatlaJIOCb JIHlllb B XVII B. nOJio)l{eHHe 3THX CYll.leCTB B CHCTeMe 

:lKHBOTHbIX eme .ll.OJITOe BpeM.11 ocraeaJIOCb HeRCHbIM. K. IIHHHeA OTHOCHJI OJIHHO\IHhlX 

acu:HJIHA K MOJIJllOCKaM, a KOJIOHHaJibHble ct>opMbI 06'be.ll.HH.llJI B OTJieJibH:yIO rpynny 

Zoophyta. OH 06oJHat1an 06oJiot1HHKOB HaJBaHHeM Acephala (lieJfOJIOBble) H He JHaJI, 

K KOM:y HX OTHOCHTb. 0JJ.HaKo B 1816 r. X. K. JJ.e CaBHHbH H X. l>.JlaMapK, ycTaHOBHB 

aHaTOMHtleCKOe CXOJICTBO ecex H3BeCTHbIX K TOM)' epeMeHH OOOJIO'IHHKOB, Bbl.ll.eJIHJIH 

HX B OTJJ.eJibHbIA KJiacc, KOTOPbIA JlaMapK Ha3BaJI Tunicata Ha OCHOBaHHH npHCYllleTO 

3THM )l{HBOTHbIM cneu:HcpHtleCKOTO HapyxHoro noKpoBHOTO CJI0.11 - TYHHKH. lJepe3 

nOJIBeKa (1868- 1871) CaMblit MOJIOJJ.Oit, 21-JieTHHA, npocpeccop neTep6yprCKOTO 

y1rneepcHTeTa A. 0. KoeaneacKHA, HJyqrui: 3M6PHOHaJibHoe paJBHTHe 06onot1HHKOB, 

.ll.O.K.a38.JI, 'l'fO HX CJICJJ.YeT OTHOCHTh K XOP.ll.OBbIM no HaJIH'IHIO y JIH'IHHOK 3THX )l(ffBOTHbIX 

nmH'rnoro nn:aHa CTJJOeHH.11 H ecex 'rpCx cneu:HcpHt1eCKHX w.11 xopJJ.OBbIX :lKHBOTHhlX 

npHJHaKoB, T. e. xopJJ.hl, TPY6'1aroA u:eHT}JaJibHOA HepeHoA CHCTeMbl 3KTOJJ.epMaJihHO

ro npoHcxo}l(.lleHH.11 H :JKa6epHbIX me.11eA. HMeHHO HCCJieJJ.OBaHrut A. 0. KoeaneecKoro 

CTHM:yJIHpoBaJIH HHTeHCHBHoe H:Jy'leHHe o6a.not1HHKOB, no KOTOpbIM renepb HaKonn:eHa 

orpoMHa.11 JIHTeparypa. 
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B coepeMeHHOA cHcreMaTHKe no.z:mm Tunicata pa3,!le.runoT Ha TPH KJiacca: 

l. Knacc Acu:HJIHH (Ascidiae). 

2. K.nacc Canhnhl (Salpae). 

3. K.nacc AnneHll,.HKyIDIPHH (Appcndiculariae). 



KAACC ACUHAHH (ASCIDIAE) 

AcuHllHH HaH6oJJee pa3Hoo6pa3Hhl, y HHX HaHJIY'fWHM o6paJoM BhlpUCCHhl xapax

TCPHhle qepThl TIO.llTHna, H TI03TOMY ero pacCMO'fPCHHC .nyqwe ecero HaqaTb HMCHHO 

C HHX. 

ACUHllHH - 3TO MOpCKHC JKHBOTHhlC c MCWKOBHllHOA <l>opMOA re.na (pHC. 10 ), 3a 

HCMHOrHMH HCKJIIOqeHHSIMH CH.Wlqffe, BO B3POCJIOM COCTOSIHHH npoqHo npHJCPCTinCH

Hhle OCHOBaHHCM K cy6cl'pazy. Ha BCpXHCM KOH UC TeJia pacnoJIO:lKCHhl .nea OTBCPCTIUI' 

CU</JoHbi, KIDK.!lblA H3 KOTOPhlX CHa6xeH KOpcrrKOA ropJIOBHHOA. DoJICC KPYTIHblA, eep

WHHHblA CH<l>OH HaJblBaeTCSI pom06b/.M (pHc. 10, 9), a pacnOJIO:lKCHHhlit Ha nepexo.ne K 

OOKOBOA noeepXHOCTM Te.Tia - K/IOOl«l.llbHbl.M (pHC. 10, 6). oHJJaTepaJibHaSI CHMMeTpIDI 

BO BHCWHCA <l>oPMC re.na HCCKOJibKO JaMacKHpoBaHa, HO BffY'I'PCHHCC crpoeHHC B3poc-
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PHc. to. AcuHJJ.Jlll Halocynthia aurontium: 
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A - oowHA BHll; E - oco6b, BCKPblT8JI c npaaoA cropottw; npuu nonoBKHa MIUfl'KH oraCptiyTa, np8BIUl 

CTCHKa fJI011{}f y.!WleKa; 1 - nO'IKH HaKonJJeHH.A; 2 - 'I)'HHKa; 3 - OTBepcme nHweBQD.a; 4 - Ha.zou6ep

Ha.A nJlaCTHHKa; 5 - aHaJlbHOC OTBepCTHe; 6 - KJI08K8.JlbHWA cHct>oH; 7 - HCpBHblA raHfJIHA; 8 - nQl1-

M03roBa.A JKCllCJKa; 9 - poroBOA CH<l>oH; JO - OKOJIOrJIOTO'IHoe KOJlbUO; 11 - mynaJJbua porosoro CH

<l><>Ha; 12 - KHWC'IHKK; 13 - )HJlOCTKJJb; 14 - rn0nca; 15 - MaHTHll; 16 - •ne'ICHb»; 17 - lKCJIYJlOK; 

18 - IDIDICBQll; 19- ceMeHHHJtH; 20 - JIJl'IHHKK 
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JIOA acuHJtHH H oco6eHHO cpaeHeHHe c &HaTOMHeA JIH'UIHKH (CM. HJVKe) Il03BOJUIJOT 

ee pacn03H3Tb C IlOJIHOH jlCHOCTbJO. fipH 3TOM CfiHHHOit CTOpoHOit Te.113 H)')KHO cqH

TaTb o6JiaCTb, KOTOp<Ul HaqHHaeTCR OT npoMeJKyl'Ka MeJK.IIY KJIOaKaJlbHblM H pOTOBblM 

CHQ>OHaMH H Tj1HeTCj1 .no no.nOWBbl. 

IloKpOBW acuH.nHi-\ npe.ncraBJieHbl KOpuyMOM H 3nuoepMUCOM; noCJie.nHHA no

CTpOeH BeCbMa cneuHQ>HqHO - CHa6JKeH rn6KHM, HO npoqHblM H Hepe.nKo TOJICTblM 

Hap)')KHblM CJIOeM, TaK H33bl8aeMoit myHUKOU (06011oqKoit; PHC. 10, 2). 3Ta 06011oqKa 

COCTOHT HJ oco6oro nOAucaxapui:Ja myHUU,UHa, XHMHqecKH 6JIH3KOfO K pacTHTeJibHOA 

KJieT'laTKe. TyttHUHH Bbl.ll:eJUleTCjl KJieTKaMH 3nH.nepMHca, KOTOpb1e Moryr noo.nHHOqKe 

KJIH rpynnaMH norpyJKaTbCjl B Hero, coxpaHJljl CBOHMH OTpOCTKaMH HJIH ,llaJKe qepe3 

oco6ble KpoeeHOCHble cocy.nbl C8j1Jb c OCHOBHblM CJIOeM 3nHJtePMHCa. 3TH K.JieTKH 

npH,llaJOT TYHHKe CBOHCTBa TKaHH, HanpHMep, cnoco6HOCTb K pa3HOttanpaBJieHHOMY 

pocry, 6Jiaro.napj1 qeMy ee CTJ)yicrypa H Pe.1lbCQ> noeepXHOCTH BeCbMa pa3H006pa3Hbl 

H JaqacT)'lO oqeHb CJio:lKHbl. B 11aCTHOCTH, oHa Q>opMHpyer OTPOCTKH ,!J)UI tta.neXHoro 

KpenJJeHH51. K cy6cTJ)ary. 

fio.n KOJKeH B CTeHKe MeWKOBH..l{HOfO TeJla aCIUmHH paCnOJIO)KeHbl CJIOH MycK)l./lbHblX 
n)"4K08, KaK npaBHJio .nea. Y Ha/ocynthia HaPYJKHblit cnoH o6pa.JoeaH KOJibUeBblMH 

BOJIOKHaMH, a eHyrpeHHHH - npo.noJibHblMH. BMeCTe c KO)Keit 3Ta MYCKYJiarypa 06-

paJyeT MaHmU10 (pHc. 10, /5), no.n KOTopoit npocTHpaercjl ampua.JlbHOR no11ocmb. 
BJpoCJI<Ul acUHJtHjl JIHWeHa oceeoro cKe.11eTa, onopH}'IO Q>yttKUHK>, KaK npaeKJio, 

BblfiOJlHS!eT myHUKa, KOTOpasi no.n.nepXHBaeT onpeneneHHYJO Q>opMy Te.Jia. 

Ilaw.eaaplf'feJlbH8JI CHCTeMa HaqHHaeTCjl pom08blM curj>oHOM, se.nymHM B 06-

WHPH)'lO i!JlOmK)I. CHQ>OH OKpyJKeH CHJlbHOH KOJlbU,e80U MblUJU,eu, cnoco6Hoit TUIOTHO 

JaMb!KaTb ero; B 3aJKaTOM COCTOjlHHH OTBepcTHe CHQ>OHa BblfJIR,llHT KaK KpeCTOBH,llHaJI 

1Ue.1lb. KaK H y JlaHUeTHHKa, eo.na exo.nHT B fJIOTicy qepe3 pOTOBOe OTBepCTHe, B my6HHC 

KOToporo pacnOJioJKeH BeH'IUK 'lyBcmBume.JJbHblX uzynOJ1bU,e8 (pHc. 10, 11 ). DiomKa 
(pHC. 10, 14) npe.ncTaBJijleT co6oA TOHKOCTeHHblit a)KypHblit MeWoK, YJIOJKeHHblH 

fJiyOOIGfMH CKJia.nKaMH H npoHHJaHHblH 6ecqHCJleHHblMH MHKpoCKOnHqecKHMH OTBep

CTIUIMH, TaK HaJblBaeMblMH cmui!MaMU. 0HH B03HHKalOT B xo.ne paJBHTWI 6naro.nap11 

MHOffiKP3THOMy .ne.neHHIO xa6epHblX ~eAeu TOHKHMH eeprHKa.JlbHbIMH H ropH30H

TaJibHblMH neperopo.nKaMH. I'11om1CO no.neeweHa K BHyrpeHHeit noeepxHOCTH MaHTHH 

MHOfoqHCJieHHblMH KOpOTKHMH TIDKaMH, cnauKO.Mu, nepeceKalOIUHMH aTpHa.JlbH)'lO 

fiOJIOCTb. 

lfaHyrpH J'JIOTJQ1 nOKpblTa CilllOWHbIM CJIOeM C/IU3U, XOTOp8R no.n .a;eACTBHeM Mep

U3TeJlbHOI'O 3fiHTe.1IH11 HenpepbIBHO reqer K ee cnHHHOit CTOpoHe. MepuaTeJibHble KJieT

KH, o6pameHHble B OTBepcTHJI CTHrM, fOIDIT eo.ny HJ fJIOTKH B a'fPHaJibHyK> nOJIOCTb, 

oncy.na oHa BhlXO.!lHT HapyJKy qepeJ KJroaKaAbHblU curj>oH. ToK eo.nbl, nocTyna10meA 

B fJIOTKY qepe3 poroeoit CHQ>OH, C03JlaeTCR no'ITH HCKJllOqHTeJlbHO 3THMH KJieTKaMH, 

KOTOpble Q>opMHpylOT B rnonce pa.Jpjl)KeHHe B 0,3- 2,0 MM 80.nJIHOffi CTOJI6a. 0.nHaKo 

H npH TaKoM He6oJibWOM pa.JpeJKeHHH acUHJJ.HH HJ p<>M Ciona c .llllHHot.l TeJia .no 15 CM 

cnoco6Hbl npoKaqHeaTb qepeJ rJIOTKY .no 3 11 eo.nhl e qac, OTUeJKHBWI 83BeweHHble e 

BO.ne opraHHJMbl paJMepoM OT 1- 2 .no 200 MKM. AJicypHOCTb CTeHKH fJIOTKH 00380.JUleT 

eit coqeTaTb ycroAqHBOCTb CnJIOWHOfO CJIOR CJIHJH (CllU3€80i!O </JUllbmpa) co 3Haqu

Te.1lbHOH eeJIHqHHoA ero nJIOIUaJlH, KOTOPaJI .a;onoJIHHTe.JibHO yse.11H'leHa 6naro.nap.11 

CKJia.nqaTOCTH CTeHKH. 

Omepcrne nu~eBoiJa (puc. 10, J) pacnOJiaraCTC11 Ha cnHHHOA cropoHe rnOTKH (T. c. 

HH)Ke K.tlOOKa.llbHOi!O CU</J<>Ha), OT Hero no .nHy H JaTeM no 6plOWHOit CTeHKe fJIOTKH K 

pomosOMy omsepcmu10 no.nHHMaerc11 3HaocmWlb (puc. 10, 13), KOTOphlA npe,nCTaeT 



B BH,ll,e napbl BaJIHKOB, paJ.neJieHHblX rny60KOlt lUeJlblO. 3ro JKCJIOOoK c BhlCOKHMH 

6opTHKaMH, KOTOpble conpHKaCaJOTCR, npaKTH'iecKH JaMblKaJI KaHaJI. B rny6HHe :l1Ce

no6Ka ero CTeHKH o6pa30BaHbl HeCKOJlbKHMH npo.nOJibHblMH pRiJOMU xzymulC06blX 

H 31CeAe3UCmbVC K.11emo1e, cpe.nH KOTOpblX OAHH (napHbltt) PR.ll npe.LlCTaBJUleT OC06b1R 

HHTepec. Ero OCHOBHOtt ceKperopHbltt npoJI.YKT- nporeHHbl, KOTOpble JaTeM }"laCTBY

IOT B <t>opMHpOBaHHH uoiJupoBaHHOZO mupo3UHO. 

3Hi:JocmUllb, H3BHBaHCb cepnaHTHHOM, nO.LlHHMaeTCSl KpomOBOMY omBepcmwo, me 
.!UleT Ha'ia.JIO .LlBYM MepuaTeJibHblM 60polllKaM, KOTOpble o6paMJIJIIOT H3HYTPH paroeoA 

CH<t>oH H TeM CaMbfM <t>opMHPYJOT OICOA02AOmo11Hoe ICOAb~O (PHC. 10, JO). Or MeCTa 

BCTJ)e'IH 6opolllOK Ha cnHHHOH CTOpOHe K BXO.LlY B nuw,eBoO cnycKaeTCSl HaiJ:J1C06ep

HOR (HJIH cnHHHlUI) MacmUHIUl (pHc. 10, 4), yc(l)l(:eHHaH O.UHHM HJIH .UBYMJI pJl.llaMH 

TOHKHX H KOpOTKHX R3bl'IK06, TaIOKe noKpblTbfX MepuaTeJibHblM 3flHTeJIHeM. Ha HeR 

CJIH3b, HaCblU.l,eHHlUI .no6bl'idt - OT<l>HJibTJ)OBaHHblMH HJ BO.Llbl MHKPOCKOflH'leCKHMH 

qacTHQaMH, CKP}"IHBaeTcst. B .JKI'Yf H npenpoBOJK,LlaeTCSl B nuUJ,e8oO, O'fBePCTHe KOTO

poro OKpy;KeHO HeCKOJlbKO aCHMMeTJ)H'iHblM <<t>aKTH'leCKH cnHpaJibHblM) Ba.JIHKOM. 

CKJia.nKH rJIOTKH, K0J1H11ecTso KOTOpblx Hcnonb3yeTCSl KaK CHCTeMa'fH\lecKH1t npH3Hll, 

cnyCKalOTCJI OT OKOJlOrJIOTO'IHOro KOJTbQa K arsepcTHIO nHUJ.eBO,Lla. 

lluUJ,eBoiJ (pHC. 10, 18) npe,LlCTaBJISleT 0060'1: ,UOBOJibHO TOJICTylO Tpy6K}', KOTO

PWI npoxo.nHT BJJ:OJib cTeHKH rJIOTKH K OCHOBaHHJO Tena. TaM nHmeso.n nepexo.nHT e 

o6beMHCTbltt XeAyiJ01e (pHC. 10, 17), TeMHble yTOJIIUeHHble CTeHKH KOTOporo (ycnoB

HO Ha3b1BaeMble •neqeHblO•) co.nep:lK&T JKeJie3HCTble KJieTKH, Bbl.LleJIJllOlUHe CJ1H3b H 

nHmesapHTeJibHble <t>epMeHTbl. B HX 'iHCJie npHcyrcTBYJOT aMHJiaJa, HHBepTaJa, He-

6on&urne KOJJH'·IecTsa JIHnaJbl H nporeaJa TPHncHHoeott rpynnbl. YceoeHHe npo.LcyKTOe 

BHeKJieTO'IHOro DHIUeeapeHIDI OCYIUeCTB.llSleTCJI B KOpoTKOM ICUIUe'IHUKe (pHC. 10, 12), 
KoTopbl~ pacnonoxeH B ampuaAbHOU noAocmu nesee fJIOTKH. OH TstHeTCSl Jax:py

rneHHblM 3Hr3aroM B CTOpOHY K.llOOK.a/1bHOZO CUrjXJHO, He .LlOXQWI KOTOporo CBOOO.!UtO 

OKaH'IHBaeTCSI OHO.llbHblM omBepcmue.M (pHC. 10, 5). 
HepBIUUI CHCTeMa y B3pocnoit acuH.LlHH BhlpIDKeHa oqeffb Cll86o. Otta npenCTaBllCH& 

HCCKOJlbKHMH TOHKHMH HepsaMH H e.nHHCTBeHHblM Hep8Hbl.M WH2./JUeM (pHC. 10, 7), 
KOTOpbilH npHJieraeT CHapylKH K CTeHKe fJlOTKH B npoMe:lKyrKe MeJK.ny CH<t>oHaMH. 

Ha BHyrpeHHett noeepxHoCTH rnoTKH e 3TOM MecTe pacnoJiaraeTcSl noiJMo3eOBtul 

(cy6He8paAbHOR) :JICeAii3Ka (pHC. 10, 8), KOTOPWI npe.LlCTaBJUICT co6ott npo3pa'iHOC 

CTy.neHHCTOC 803Bblll1eHHe, o6pa3oBaHHOe laBHTKaMH MepuaTeJibHOtt 6opOl.LlKH H 

CHa6:lKfHHoe Y3KHM H;zylllHM B rny6HHY KaHaJIOM. 3Ty CTpyKTypy npHHSITO roMWIOrH-

3HpOBaTb c rnno<t>HJOM H eopoHKott noJBOHO'iHblX :lKHBOTHblX. IlO.JTaralOT, 'iTO lllCC& 

3TO noeymKa .LlJISl cnepMam03ouiJoB (ceoero BH.na). 3KcnepHMeHTa.JibHO noK.a3a.Ho, 'ITO 

npH HX nona.aaHHH B eopoHJcy noOM03~0U 31Ce.Jlii31'U HeP6HblU WH2AUU CTHMYJIHPYeT 

COJpeBaHHe H Bbl,LleJieHHe co6cTBeHHblX RU~eKAem01', OJlHOBPCMeHHO OCTaHaBJIHBIUI 

npou.ecc nHTaHIDI. (y6Hpasi CJlHJeBOtt <l>HllbTJ>). 

flo KpWIM CH<l>OHOB pacnOJiaralOTCJI KynyllRpHMe OJROHM - MCxaHOpeUCITl'OpW, 

6oJiee MHOfO'iHCJieHHble y KJIOaKa.TlbHOro CH<t>oHa. 

C'iHTa.JIOCb, 'iTO y aCUH.llHH HepeHWI CHCTCMa cnoco6Ha pearnposan. TOII&KO Ha 

BHeWHHe Pa3D.PruKJITCJJH H JIHilleHa cnoHTaHHO~ a.JCTHBHOCTH, xapaxreptto1t J])UI noJB<r 

HO'iHblX. 0.nHaKO Ha npHMepe Ciona noKaJaHO, 'iTO B HOpMe Te.IIO aCUHlUfH peryJUipHo 

COKpamaeTCSl IGUk.llbfC 5-8 MHH, 'ICMY npHnHCbfBa.JIH cyry6o O'iHCTHTeJibHOe - •rH
rHeHH'IeCKOe• - HaJHa'ieHHe. Ho, KaK 6wo JaMe'ieHo, npH oTcyrcTBHH nHmeeoA 

83BeCH B eo.ne TeJIO fOJIO.LlHOtt aCll,H.LlHH COKpamaeTCff qepeJ KlUK.lll>le I -2 MHH, 'ITO, 

nO-BH,llMMOM}', YCKOpJleT CyMMapHoe nponycKaHHe BOJlbl qepeJ fJlOTKy. 



KpoaeHOCll&JI CllCTeMB y aCUH.llHH HeJaMKffYl'aJI, T. e. JCpOBb 3anOJIHJ1eT He TOJib

KO cocy.nhl, HO H MeJKKJieTHHKH, 11alC)'Hbl. HMeeTc.A cepiJ14e, KOTOpoe y Halocynthia 

aurontium pacno11araeTC.A no.n .lKCJIY.llKOM H npe.ncTaM.AeT co6oR: npocTyio HJOrHyryJO 

TPy6JCY. Otta coe.nHH.AeTC.A c cHcreMoR: icpoeettocHblX JJaKYH - npoHJBO.llHbIX 6naCToue

JIJI (T. e. nOJIOCTH 6JlacryJ1hl), He HMCIOWHX co6cTBeHHOR: 3H.1lOTCJIHaJJbHOit BbICTHJIKH. 

TiepHCTaJJbTH'ICCKHe COKpaweHH.A cep.netrnoR: MbIWUbl npoKat1HBa10T KPOBb nooqe

pe.nHo TO BBepx (K JlaKyHaM fJIOTKH), TO BHH3 (K CTCHKaM )ICCJJY.llKa H KHlllC'IHHKa). 

TaKHM o6pa30M, eepxttHe H HHXHHe IQ)OBettoctthle cocy.nhl nooqepe.ntto HrpaJOT pOJJb 

ro aprepHR:, TO BeH. KanHJIJI.ApbI H KJianattbl B KpoeettocHbIX cocy.nax o6oJJO'IHHKOB 

OTcyTCTBYJOT. CMeHa ttanpaMeHH.A cep.ne'IHblX coiq>aruettHR: npoHCXO.llHT qepe3 KW1C

.n1.1e 2-3 MHH 611aro.nap.A .llBYM UClffPaM aBTOMaTHH, pacnOJIO:llC:CHHhlM no KOHURM 

cep.neqttoR: TPY6KH. 

BWJJ.eJIHTe.llt.HU CHCTeMB y acuH.llHH oqettb ceoeo6pa3Ha - otta npe.ncTaMeHa 

nO'IKa.MU HQKOn..!leHUR (pHC. 10, /), KOTOpble npHKpenJJCJfbl K BH)'TpeHHeit noeepx

HOCTH MaHmuu H CBCWHBalOTC.A B ampUMbHYIO no11ocmb B BH.lle MeJJKHX cepoeaThlX 

MeWO'IKOB. B COOTBeTCTBHH co CBOHM Ha3BaHHCM 3TH opraHbl He BblBO.ll}IT H3blMaeMble 

H3 BHyrpeHHeR: cpe.llbl opraHHJMa eewecTBa, a HaKanJJHBaIOT HX B KOHUCHTpHpo

BaHHOM BH.lle. Ewe HMeeTC.A KpynHa.A 6enoBaTa.A KOHKpeUH.A (B OCHOBHOM MO'ICB8JI 

KHCJIOTa), KOTOpaJI HaxOJl,HTC.A ttenocpe.nCTBCHHO npH cep.nue B cneUHaJlbHOM •no

qetfHOM• MeUIKe. 

PenpoAYJITllBHIUll CHCTeMa. AcuH.llHH repMa<f>poJl.HTbl, HX roHa.nhl pacno11araJOTCs 

Ha crettKax aTpHaJJbttoR: nonOCTH. Hu11HuKu (pHc. 10, 20) npHMhlKaJOT HJHYTPH K Matt

THH B BH.lle eepYHKaJJbHblX JKCJITblX Ko116acoK, .llBYMJI rpynnaMH no 4 urryKH. TottK8JI 

rop110BHHa Ha eepxHeM KOHUe RU'l(HUKa - Rii14eeoa. CeMeHHUKU (pHc. 10, 19) 06-

11eIDI.AJOT OCHOBaHH.A RU'l(HUIW8 H HIDKHHA yqaCTOK KUUJKU 6enhlMH H O'ICHb MCJIKHMH 

npo.no11roeaTblMH JepttaMH. Kax.nas OC06b <l>YHKUHOHHpyeT nooqepe.llHO B KatfeCTBe 

caMua HJIH caMKH B JaBHCHMOCTH OT KOJIH'ICCTBa H KalleCTBa raMeT B OKp)')l(:aIOmeA: 

cpe.ne. B qacTHOCTH, KaK YKaJatto Bblme, npH nona.nattHH B poToeoR: CH<l>ott cnepMa

mo3ouooe ceoero BH.lla HepBHblU zaHZ11uii. BbIJblBaeT oey11.AUHIO H npepbIBaeT .ae.AreJJb

HOCTb CJJHJeeoro <f>HJJbTPa. TeM caMblM OTIQ)bIBaeTc.A BOJMOJKHOCTb npottHKHOBeHH.A 

cnepMaT030H.llOB CKB03b CmUZMbl Z/lOmKU B ampUMbHYIO no11ocmb, TJl,e npoHCXO.llHT 

OIDIO.llOTBOpeHHe .AAUeKJieTOK H pa3BHTHe 3HI"OT. 

JllrlllHKJl &CllMllH. B ampUMbHOU no11ocmu MarepH 3uzoma .apo6HTC9 H <f>op

MHpyeT /lU'l(UHIC)' (pHC. 11 ), KOTOpaSJ He nHTaeTC.A H JKHB~ JIHWb 3a Ct{~ MaTepHana 

Rii14eK.11emKU. B CTJ'OCHHH JIK'IHHKH .ACHbIM o6pa30M BOIDIOWeHa o6wrur CXeMa opra

HHJaUHH xop.noeoro .lKHBOTHoro. Ee Teno tfeTKO no.npa3.lleneHo Ha oiq>yrnoe, HeMHOro 

BbIT.AHyroe my11oeu114e (pHC. 11, 7) H lLIIHHHblit TOHKHR: xeocm (pHc. 11, 11 ). B XBOCTC 

o6ttapYJKHBaJOTC.A qenrne npHJHaKH ceZMeHma14uu, XOT.A M)'CK}'Jlbttble cerMeHTbl BKJIIO

qaJOT ecero no HecKOJlbKO Mblme'IHblX KJieTOK. HMeeTc.A xopoa (pHc. 11, JO), TillOKe 

BeCbMa orpaHHtfettttoro KJieTO'IHOro coCTaea. HaKoHeu, HM xop.noA pacno11araeTcs 

HepBHblii mR:>IC (mpy61Ca; pHc. 11, 9) TO'IHO TaK JKe, KaK H cnHHHOR: MOJr y nattueTHHKa. 

6.llaro.nap.A TaKOM)' YCTPOR:CTBy XBOCTa JJH'IHHKa acuH.llHH cnoco6tta K yHOyAR'4UOHHo

MY n/1Q8QHUIO H JleR:CTBHTCJlbHO npOIDibIBaeT .nec.ATKH MeTpoB, npe)l{,!le 'ICM ocecTb Ha 

rpym- H npeepaTHTbCSI B HOBYIO CH.llSl'lyIO aCUH.llHIO. 

KaK H JlaHUeTHHK, JIH'IHHKa aCUH.llHH He HMCeT fOJIOBhl, HO ee 14eHmpMbHQ.R HeptJ

HtJll cucme.Ma o6paJyeT nO/loe pacwupeHue (pHc. 11, 5) Ha nepe.ntteM Kottue, 6o11ee 

enetfaTJIJllOWee, 'ICM y JlaHUeTHHKa. 3'roT M03i!080U ny.Jblpb aCHMMeTpHt:fett; Bero JJeBOA: 

lfaCTH paJeHT }'3KHA: KOHaJI, KOTOpblR: ee.aeT e pOTOeyio nonocn. H npe.ncTaB1U1eT co-
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PHc. l l. JI H'IHHKa acuHllHH: 

l - •npHCOCXB> Jl]lll ctlHKCauHH Ha rpyme; 2 - Hesp<>nop; .3 - poTOBOe oniepcTHe; 4 - CT3TOUHCT; 5 -
l'OllOBHOC pacwHpeHHe HepBHOR TJ>Ytim; 6 - maJOK; 7- T)'nOBHWe; 8- 311'18TCJ&IH8ll atpK8JIWl8ll nonocn.; 
9 - HepBHasl TPY6Ka; JO - xop.u.a; 1 J - XBOC'T; 12 - MYCK}'mrrypa XBOCTa; 13 - ICMlllKa; 14 - CCPJlllC; 
15 - xa6eptt1o1e wenH; 16 - nonocn. mOTKH; 17 - '.H(llOCTHJll> 

6oA ocTaTOK Hesponopa (puc. II, 2). B npaeoA 'laCTH MOJrosoro II}'Jhlp.R pa.JMCIUCHW 

Zlla.301' H cmamou,ucm. I'lla.301' (puc. 11, 6) BKJIIO'laeT HCCKOJlbKO DHrMCHTHblX K.lleTOK, 

HCCKOJlbKO CBeTO'l)'BCTBHTe.JlbHblX H no.n.o6He xpycTaJIHKa Hl TpeX npo3pa'IHblX KJICTOK. 

Cmamo14ucm (puc. II, 4) HanoMHHaeT no BHJlY rpu6 c YT.R:ite:eIIeHHo:H (MHHepanHJO

BaHHo:H) lllJUIDKOA H BOpoTHH'IKOM y OCHOBaHH.R ru6xoit HO:lKKH, 'IYBCTBHTCJibHblM x 

HaK.JioHy rpu6Ka no.n. BJIIDIHHeM CHJJbl T.RJKCCTH. TaKoso HasurauuoHHoe soopy:ite:eHue 

paccemuomeAcfl JIH'IHHKH, 003BOJI.RIOlUCe eit IlJlblTb no onpeJJ.eJICHHOH TpaCKTOpHH 

(HeMHOro BBepX, laTeM, 8 Te'ICHHC OCHOBHOro BpeMeHH, ropH30HTaJibHO H, HaKOHCll, 

BJfH3) H Bbl6upaTb MeCTO npHKperuteHH.R c yqeTOM ero OCBCIUCHHOCTH. 

Bnepe.n.u OT 4.Mooza-. Ha cnuHHOH cropoHe TYJIOBHma puMemeHo pomosoe om
sepcmue (puc. I I, J), BC.!1.yWCe 8 Z.110mlC)' c HCCKOJlbKHMH J1Ca6epHbl.MU U4e.AR.MU (pHC. 

11, 15) npo.n.onrosaroA <t>opMbI. fnoTxa npo.n.omKaeTc.R TOHKOit HlOrHYToii, CJieno 

0KaH'IHBa10meucst 1eu1UKOu (pHc. 11, 13). AmpuO/lbHaR noJ1ocmb (puc. 11, 8) 803-

HHKaeT 8 BHJJ.e .!1.Byx CHMMCTpH'IHblX 8fUl'IU8QHUU 3KmoiJepMW, 8 KOTOphle Ha IGUKJJ.OA 

cropoHe onq>hlBa.IOTC.R .JKa6epHhle menH. OT rnonrn OTDO'IKOBbl.BaeTCH napa ManeHbKHX 

nylblpbKOB - i(eJJOMU'lec1eux nOAocmeu, npe.n.cTaBJI.RJOmux co6oA 3a'laTOK cepo14a 
(pHC. 11, /4). 

Ha nepe.n.HeM KOHlle 'fYJlOBHma :JaMCTHO yroJJIUCHHe KOXH c HCCKOllbKHMH COCO'l

IGlMH. 3TO npuCOCl«l (pHC. 11, /), npu nOMOUJ.H KoropoA JlH'IHHKa npHJCPCDJUleTCSI 

Ha Bb16paHHOM MeCTe. 

IlOCJie OCeJJ.aHIDI JIH'IHHKH Ha rp}'HT Ha'IHHaeTC.R pe2peCCU8HblU Mema.Mop</Jo3. Pac

cacblBaeTCSI xsocm, CJJHBalOTC.11 MCJKJJY co6o:H ampUO/lbHWe nO/locmu (puc. 12, 10), KaK 

K HX OTBepCTIDI, 8 o6IUYIO DOJlOCTb OTKpblBaeTCSI KOHUOM ICUIU€'1HUK (pHC. 12, /4). 
Pa.JpacTaeTCSI Z.110m1Ca (puc. 12, 2), npopblBalOTCJI HOBble :J1C06epHble u,w.nu, H BCe OHH 
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PHc. 12. CxeMa MCTaMOPcl>o38 acuH.znrn: 

J6 J 2 
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JI 7 

A-JI - nOCJ1el!OB8"reJ11>Hhle CTaJIKH; I - porosoe OTBepc11fe H poTOBOA CH4><>H; 2 - "1011(8; 3 - MllH'I1tJI; 

" - 3HllOCTHJib; 5 - llal6epHhle llleJIH; 6 - cep,llue; 7 - l8'18TOK CTOJIOHB; 8 - BHaJlbHOe OTBepCTHe; 

9 - atpHonop H KJI08JWlbHl>IA cH«f>oH; JO- atpHBJlbHlUI nQllocn.; JI - HepBHhllt ra.HfJ!Hlt; I 2 - J&'IATOk 

DQll,MOJroBOA JUJICJIOlj I 3 - ::£.JI)'llOK; 14 - IOlllle•umx; 15 - pyrutweHT XBOCTa; I 6 - pyAHMeHT HepBHoA 
TP)'6KH; J7 - npKCOCICa 

pa:me.JUIIOTCK Ha MHOlKCCTBO cmuZM. UeH1'J)anbHasr HepBHast cHcreMa pe.nyuHpycrest, 

OT Hee OCTaeTCK TOJibKO HeptJHblU ZQHZ.IJUU (pHC. 12, 11), Ha Mecre Heeponopa <t>op
MHpyeTCR noOM03Z06QJI :JICe.lle3KO (pHC. 12, 12). 

HaKOHeu, coeeprnaeTC.R rnHpoKHil paJBOpOT BffYTPCHHOCTCA e M&HTHAHoA nOJIOcTll 

(6o.rree t1eM Ha 90°), npH KOTopoM pomo6ou cu</xm (pHc. 12, J) nepeMemaeTc.R Ha 

flPOTHBOnOJIO:lKHblA KOHeU Te.na no OTHOIIJeHHIO K 6blBIIJeA npHCOCKe. 
6ecnOJJoe p83MHOJKeHHe. Cpe11H acUH.llHH urnpoKo pacnpocTPaHeH MemazeHe3, 

T. e. qepe11oeaHHe nonoeoro H 6ecnOJioro paJMHOJKeHHR. 6ecnOJioe paJMHOJKeHHe Bbl

J'rulJl.HT KaK nO'IK06QHUe. 

HcTOlJHHKOM ¢>opMHpoeaHH.R no11eK, HJ KOTopblX paJBHBaIOTC.R HOBble oco6H, 
CJiylKHT nOllKOPO.!UiblA cmOJJOH (pHc. 12, 7) - cre6e.neK, paCTYUlHA H3 re.na 83poCJioA 

aCUH.llHH HJIH .llaJKC JlffliHHKH H co11ep)KaUUd\ B ce6e npellCT3BHTeJlbCTBO pa3JIHllHblX 
opraHoe acuH.llHH. BnpoqeM, HHor11a npH ¢>opMHpoeaHHH HOBblX oco6eit CTpOroe co
OTBeTCTBHe TKaHeA HapymaeTC.R. 

PaJMHOJKeHHe nolJKOBaHHeM npHeeno K eoJHHKHOBeHHIO MHOrHX KO.!IOHUQ./lbHlllX 

tPoPM CH,lJJllJHX aCUH.llHA (CUHQCl{UOUU) c JaKOHOMepHblM paJMemeHHeM OTlleJibHblX 
oco6eA B o6meA cry11eHHCTOA T)'HHKe, o6Jia.zt3IOUleA y npe.D;CT8BHTe.TieA 3TOl'O KJiacca, 
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KaK )')Ke CKaJaHO, .noBOJibHO WHpOKHMH ct>opMoo6paJOBaTeJibHblMH nOTeHUH.SIMH. 

8 HeKOTOpblX cnytla.SIX )"laCTHHKH KOJIOHHH (JOOH.nbl) o6paJyioT KOJibUeBble rpynnbl, 

npH 3TOM HX KJIOaKaJibHble CH<l><>Hbl OTKpblBaJOTCR B o6myJO HHruy, pacnOJIO.lKem1yJO 

BttyrpH KOJibUa. 

AcuH.nHH pacnoJiaraJOT H HHbIM cpe.nCTBOM npoKa'IHBaHH.SI eo.nbl - .nocTaTO'IHO 

CHJibHOA MYCK)'Aamypou MOHmuu. J.faeeCTHbl aCUH.nHH, KOTOpble ct>opMHPYJOT CB0-

60.nHO ruiaBaJOWHe KOAOHUU B BH.Ll.e TOJICTOCTeHHblX npo6up01c, B nOJIOCTb KOTOPblX 

OTKPblBaJOTC.SI ece KJIOaKaJibHble CH<l><>Hbl. 0.nHoepeMeHHOe COKpaweHHe MaHTHAHblX 

MbIWU nopo)l(LJ,aeT 3Heprn•rnoe Bb16pacbieaHHe BO.nbl HJ OTBepCTH.SI npo6HpKH c xopowo 

BblpruKeHHbIM peaKTHBHbIM 3cPcPeJCTOM. CHHXpoHHJaUIDI .neIDKeHHA o6ecne'leHa npoq

HbIMH HHT.SIMH, npoxo;::um~HMH B o6weA CT}',neHHCTOA 1)'HHKe, H MexaHopeuenTopaMH, 

BOCnpHHHMaJOWHMH HX pbIBKH. 3TH KOJIOHHaJibHble aCUH.nHH HaJBaHbl nupocOMOMU, 

HJIH O~HemeAICOMU (Pyrosomata), IlOCKOJibKY OHH cnoco6Hbl CBeTHTbC.SI 6Jiaro.napJI 

CHM6HOTH'leCKHM 6aKTepHJIM. 

KAACC CAJ\bnbl (SALPAE) 

8 peaKTHBHOM .nBIDKeHHH c HCilOJib30BaHHeM MblUJ,. MOHmuu cneUHaJIHJHpOBaHbl 

ceo6o.nHo ruiaeaiowHe o6on.o'IHHKH, OTHOCRillHeC.SI K KJiaccy Canbnbl. Cpe.nH HHX 6oJiee 

npHMHTHBHblMH MOryr C'IHTaTbC.SI 6o'leito'IHUICU (Cyclomyaria; PHC. 13 ), nocKOJibK)' OHH 

coxpaH.SllOT HeKOTOpble oco6eHHOCTH, xapaicrepHbie H ,nJI.SI aCUH.nHA. 8 qacTHOCTH, .n;UI 

HHX xapaKTepHa xsocmama.Jl AU'IUHKO (pHc. 13, B). npa.e.na, peallbHO OHa He ruiaBaeT, 

IlOCKOJibK)' Bee paJBHTHe npoxo.nHT B .SIAUe. ,llml ceo6o.nHo IlO.nBIDKHblX :lKHBOTHblX OT

Ka3 OT ruiaBaJOmeA JIH'IHHKH BnOJIHe IlOHRTeH. 

Teno 6oqeHO'IHHKa (pHc. 13, A) HMeeT cPOPMY KopoTKoro UHJIHH.D.pa, HecKOJibKO 

B~Oro B cpe.nHeA 'laCTH, WHPOKO OTKPbITble cutj>oHbl (pHC. 13, A, 17, 5) JaHHMaJOT 

npoTHBonoJIO:lKHble nOJHUHH no ero KOHUaM. MbIWUbl MaHTHH npe.ncTaBJieHbl TOJib

KO eoceMbJO ono.S1Cb1Ba10WHMH Teno JaMKHyTbIMH 06py110Mu (pHc. 13, A, 16 ), npH 

CHHXpoHHOM COKpaweHHH KOTOpblX eo.na Bbl6pacbIBaeTCH HJ K.11001'0.llbHOW cuf/>oHa 

(pHc. 13, A, 5) H o6yCJIOBJIHBaeT peaKTHBHOe .neIDKeHHe. 3aHHMaJOWa.SI nepe.nHJOJO 

qacTb UHJIHH.ll.pa G11omKO (pHc. 13, A, 15) oT.nerreHa OT ampuOAbHOU no11ocmu (pHC. 

13, A, 4) KocoA neperopo.nKoH, npoHHJaHHOit HeMHOro'IHCJieHHblMH oKHaMH, .no 

24 nap - xa6epHbLMu w,eARMu (pHc. 13, A, 13). nocepe.nHHe 3TOA neperopo.nKH 

npoxo.!lHT HaiJxa6epHa.Jl 6op030Ka, a no .nH)' rnoTKH - 3HOocmUAb (pHc. 13, A, 14). 
HecoMHeHHO, eo.na OMblBaeT cTeHKH rJIOTKH HHTeHCHBHee, 'leM 3TO Jl.OCTH)KHMO Ja 

c'leT MepuaTerrbHoro 3nHTeJIIDI. Mo.limo roeopHTb o 6oJiee aKTHBHOM o6pa:ie :lKHJHH 

npe.ncTaBHTerreA noro KJiacca, 'leM y acuH.nHA H JiaHueTHHKa. 

8 paJMHO.lKeHHH 6o'leHO'IHHKOB npaBHJlbHblM o6paJOM qepe.nyioTCSI nOJIOBOe H 

6ecnoJioe nOKOJieHH.SI. J.iJ OfUIO,nOTBOpeHHOfO JIU,.a B .SIH'IHHKe nOAOBOU tj>opMbl paJ

BHBaeTC.SI 11u11uHKO (pHc. 13, B) c KOpoTKHM cerMeHTHPOBaHHbIM xeocmoM (pHc. 13, 
B, 26), KOTOpa.SI BCKope npoxo.nHT MemOMop</J03 H o6paJyeT BJpOCJIOe )KHBOTHoe, 

npHCTynaiomee K c6opy KOpMa. Oo ,nOCTIDKeHHH 3TOA 6ecnoAOU OC06bl0 (pHC. 13, 5) 
onpe.neJieHHblX PaJMepoB Ha ee Te.Jie o6paJ}'IOTC.SI .nea BblpoCTa - 6plOUIHOU H cnUHHOU 

cm<J.110Hbl (pHc. 13, E, 22, 21). KJieTKH MeHbwero, 6pJOwHoro CTOJIOHa HHTeHCHBHO 

.neJUfTC.SI H ct>opMHpyJOT MeJIKHe no111eu (pHc. 13, E, 18), Japo,nblWH 'lTleHOB 6y.nymeA 

KOJIOHHH. CnHHHOA CTOJIOH, .nJIHHHblA H TOJICTblH, npoHHJaH BHyrpH napoA cocy-

006, no KOTOpblM UHPKYJIHPYCT 1'po8b. YnoMJIHyrble nO'l1'U OTWHYPOBblBalOTCJI OT 
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Piie. 13. 6o<leHoqHHJC (Dolio/us sp.): 
A - no.11oaa11 ocof51>; 6 - 6ecn0.11aii: oco61> co CTOllOHOM; B - Jllf'IKHltll; J - omnorJIO'TO'lHoe Kom.uo; 

2 - nQl1W03fOlllUI llCC/ICJa; 3 - HCPBHr.dt raHr.lllfil; 4 - 8TpHaJlbHllJI nanocn.; 5 - KJIOaxaJlbHYft CKp; 

6 - IUl'lHKK; 7 - aHaJ11>Hoe areepcnte; 8- KHWKa; 9 - J1CCJ1y.110K; JO- nKl.LleBOll; I I - CCPJW.e; /2-
QCMCHHHK; 13 - JU6epHblC l.LlCJIH; /4 - 3HJlOCTHJib; 15 - rncmca; 16 - MblWC'IHblC o6p)"IH; /7 - poro
BOft CMcl»ioH; 18 - nO'UQI, nepeHOCHMblC Ha CnHHHOft CTO./IOH; 19 - KOPMJIUlHC KOJIOHHIO lOOKJlbl; 20 -
lOOKJlbl - nepeHOC'IHKK nOJIOBblX oco6eft; 21 - cnHHHOft CTO./IOH; 22 - 6plOWHOft CTOllOH; 23 - TellO 

6o<leffOllll1UC&; 24 - J1ftUCB1U1 o6oJIO'lica; 25 - XBOC'J'; 26 - cerweHTHpOBaHJUU1 ~ 
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PHc. 14. Cam.na (Sa/pa sp.). 6ecnonu oco6i.. BH.ll c npaBOro 6ou: 

1 - KJ!OaKallbHt.IR CK<t><lH; 2 - JOIWe'fHKK; 3 - 3TpHanbH3R nanocn.; 4 - HenanHwe MWWe'fHWe XQllW18 

M3HTHH; 5 - napa llCa6epHWX lUeJidt c npoxOJIRweR MC:IUI}' HHMK HllJU(a6epHoA 6opo3.!1KOA; 6 - "1&3, 

CTaTOUHCT H HepBHt.IA rBHrJIHA; 7 - OICOllOrJIOTO'IHoe MepuaTeJibHoe KOllbUO; 8 - porosoA CHcl>oH; 9 -
nanocn. rnOTXH; JO- 3H,llOC11fJlb ; 11 - Ja'illTOK CTO/IOH8; 12 - cepzwe; 13 - IDWICBQll; 14 - JU:11}'IlOJt 

eeprnHHhl 6plOUlHOfO CTOJIOHa H OC06blMH TPaHCilOpTHblMH aMCOOH.Il.HhlMH KJieTKaMH 

nepeHocS1TcS1 no 6oKoeoR nosepxHOCTH TeJia 6oqeHoqHHKa Ha ero cnHHHoR cTOJioH. 

OHM npHKperuuuoTCSI B HecKOJibKO PSl.llOB K ero nosepxHOCTH H l!lecb paJBHBa10TCJ1, 

IlOHaqaJiy nonyqrut nHTaHHe no CTOJlOHy OT MaTepHHCKOR OC06H. )laJibHeRwaJI cy.nb6a 

OT.neJibHblX oco6eR (300U006) Heo.nHHaKosa. 1-laCTb HJ HHX coxpaHHeT CBSIJb co CTO

JIOHOM; 3TH OC06H cneUHaJIHJHPYJOTCSI Ha nHT8HHH, OTQ>HJibTPOBblBlUI KOPM HJ BQ!Uil, 

H noJ.lKe npHHHMaK>T Ha ce6S1 o6ecneqeHHe noTPe6HocreA eceR KOJIOHMH. 3oouobl 
.npyroR KaTeropHH co BpeMeHeM OTPhlBalOTCSI H OTnpaBJISIJOTCSI B CB06o.llHoe ll.llaBaHHC, 

)'HOCSI Ha ce6e no HeCKOJlbKO npHKpeflJICHHblX zepMa<jJpoi)umH6'X n<JllOtlblX oco6eu, 
cneuHaJIHJHposaHHhlX Ha flOJIOBOM paJMHO.lKeHHH. 

Co6cTBeHHO C(l/lbnb4 (Desmomyaria; PHC. 14) npencraBJJJIJOT CJle.nyJOmyJO CTYIICHb 

cneUHaJIHJaUHH B ceo6o.nHOM f1JlaBamrn, B HX opraHHJaUHH yxe He yJiaBJIHBalOTCJI 

npHJHaKH cxo.ncTBa c acuMHHMH, xapaKTepHwe ..a..ru1 6oqeHoqHHKOB. B CTpOeHHH HX 

6HJiaTepaJibHO-CHMMeTPH'IHOfO Tena 60TJee qe,-Ko pa3JIH'IalOTCSI cnHHHCUI H 6pJOlllHCUI 

cTopOHbl. CnHHHrut oxeaqeHa HenoAHblMu nonepe'IHblMH MYCKYJibHhlMM 1COJ1b"a.Mu 
(pHc. 14, 4), OHa BKJIJO'IaeT ZllOmKy H ampUQ/lbHYIO nOJJOCmb (pHC. 14, COOTBeTCTBeHHO 

9, 3), Han KOTOphlMH pacnoJiaraeTCSI HepBHb4U zaH~uu c Z11Q31COM H cmamo"ucmOM 
(pHc. 14, 6). 11MeeTCSI ecero o.nHa napa JICOOePHblX ~eAeu (PHC. 14, 5), KOTOphle TJl

HYJ'CSI azlOJib cnHHHoR CTeHKH rnOTKH no 6oKaM OT Haihlca6epHou 6opo3iJKu. B 6pJOWHoA 

'la.CTH TeJ'la pa.JMeI.UeHbl OCTilllbHble BHYfPeHHHe opratthl - KUUle'IHUIC, cepi)"e (pHC. 14, 
COOTBeTCTBeHHO 2 H 12), i!OHaOt.4. CeMeHHHK COJpeeaeT paHbWe, 'leM SIHqHHK, n03T0-

MY caMoonJio.nOTeopeHHe HeeoJMO:lKHO. E.nHHCTBeHHasi J1U"eK.1JemKa nocne Oil.llO.LlOT

eopeHHSI npeTepneeaeT npSIMOe pa3BHTHe, XOTH PaJBHBWaSICSI HJ Hee oco6b coxpaHJICT 

OCTaTOK H36blTOqHoro 3M6pHOHaJlbHOfO MaTepHana B BH.ne MaJleHbKOfO KOMO'IK8, 

TaK HaJblBaeMoro 3.lleo611acma. Mo110.naJ1 CaJibna BblXO.nHT Hapf)KY, pa3pb!BaJI CTCHICH 

TCJia MarepHHCKoR oco6u, KOTOP8.SI npu TIOM norn6aeT. Po.nHBillaJICSI 6ecnOJJaR oco6-,, 
<t>opMHpyeT cmO/JOH (pHc. 14, 11) c nepuo.nH'IeCKH pacnoJIO::lKCHHblMH B:llJYl'HSIMH -

no'4KaMU, H3 KOTOPblX P83BHBaJOTCJI HOBblC IlOJIOBble Q>opMbl. 



KMCC AnnEHAMKYJ\SIPMM (APPENDICULARIAE) 

B KJiacce Ca.Jibnhl Ha6.rnonaCTCS1 yrpaTa cso6o.11Ho n.naeatomdl JIHttHHKH H o6R3a

TCJJbHblA MerareHeJ c 3<l><t>eKTHBHblM 6ecnOJiblM paJMHO:lKeHHeM, 3BOJIIOUHR D.aHHoro 

KJiacca WJla B ,ll.HaMeTpa..n.bHO npoTHBOnOJIO)KHOM HanpaeJieHHH: KOpeHHbIMH oco-

6eHHOCTRMH caoe~ opraHHJaUHH anneHOUK)lA.Rpuu HaH6onee 6JIHJKo HanOMHHalOT 

Au1tuH01e ac~uouu, a 6ecnonoe paJMHO:lKeHHe y HHx He ecTJ}ettaeTcR. 

AnneH..llHKYJUIPHH - O'leHb Memrne cyweCTBa, D.JIHHa HX Te.Ila He npeBblwaer caHTH

MeTpa. Hx TellO COCTOHT H3 ffAUeBH,llHOl"O B npo4>HJib, HO cnmorueHHOl"O c OOKOB myAO-

n 1 2 
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Pirc. IS. AnneH.llHKYJUIPRJI (Oicopleum 
ap.). BH.ll cnpasa: 
A - s JIOMHJCe, CTpeJtKJI nOICB3WB8JOT Hanpas- S 
JICHHC TOU 80.llbl; D - T}'JlOBKWC C OCHOB8• 

HHCM XBOCTa; nOCJleaHCC YCJIOBHO nepeKp}"le-

HO npoTHB 'lacosoA CTPeJ\KH (npK BlfllRJlC 

CJaD.H) H TCM caMblM nepeBe.llCRO B canrrrani.-
lfYIO 1111ocKocn.; I - JIOB'l&JI ceTI>; 2 - Bbl

llQlllfoe OTBCpCTHC .llOMHKa; 3 - XBOCT; 4 -

3 

JO 

p;nOllO:&eHJte annCH.llHKyJIJIPHH BHYJ'PH .110MHXA; 5 - mUUCBQll; 6 - 2JIY.110K; 7 - rnOTIC.a; 8 - HCPBHwl 

l'llHfJIHA; 9- CTaTOUHCT; JO - poTOBoe OTBepcTHe; // - 3H.aOCTIUlh; 12 - llCa6epHl!ji UlCJib; 13 - aHBJih

HOe OTBCpCTHe; 14 - cep.11ue; 15 - xop.na; 16 - MYCKyllaTypa; 17 - cnHHROA HepBHblA TAJI(; 18 -
own; 19 - IDNHHK; 20 - ceMeHHKK; 21 - cenca BXO!lHOl'O onlepcTMK .noMKK& 

30 



(JUll40 H .ll)IHHHOro JICHTOBHD,HOro xsocma, CO,llepxawero xopiJy, MycK)'AbHble 1C11emKU 

H Hep6HblU mR:JIC (pHC. 15, E, COOTBCTCTBeHHO 15, 16 H J 7) B cornacHH c xapaKTepHOR 

MH xop.noehlx JKHBOTHbIX cxeMoR. Ho TOJibKO xsocm y ocHoeaHHH nepeKpyqeH BJieeo 

Ha 90°' TaK •:no JieJKHT BO ¢>poHTaJibHOR (ropH30HTaTlbHOR) nJIOCKOCTH, a KOJie6aHHJI 

coeepmaeT B HanpaBJJeHHH ceepxy BHH3 (T. e. B cafHTTaJibHOR nJIOCKOCTH). llanee, 

anneH.nHKYJIHPHH He HMeJOT myHUf<UHO, BMeCTO Hero IlOKPQBbl BbUU!JlHIOT .noBOJlbHO 

ryC'T}'IO C/1U3b, H3 KOTOpoR CTPOHTCH OOMUK onpe.neneHHOR ¢>oPMhl H CJIO.lKHOfO BHY

TpeHHero YCTPORCTea. lloMHK CTpOHTCH, TaK CKa3aTb, aBTOMaTHtfeCKH, no.n BTIHHHHeM 

o.nHoR JIHllJb ceKpeTopHoR atcrHBHOCTH KJieroK 3nH.nepMHca. ToHKHe MexaHH3MbI, OT

BCTCTBeHH&Ie Ja ero ¢>opMHpoBaHHe, He HJyqeHbl. l{OCTaTOtfHO o6mHpHoe BttyrpeHHee 

nPQCTPaHCTBo .noMHKa noJBO.IUICT .lKHBOTHOMy paJMelllaTbC}I e HeM uerrHKOM, no.rr.eepHyB 

XBOCT BHHJ H enepen, H npH noMOIUH ero YHJlYJI}ll.l,HOHHblX ABHJKeHHH no,ll,!lepx1rnaTb 

HHTeHCHBHhlR TOK eo.nbI. Bo.na BT}lfHBaCTC}I B OOMUK (pHc. 15, A) 11epeJ napHbJe BXoiJ
Hble omBepcmUR, JaTHHYThle cemKOU (pHc. 15, A, 21) HJ HHTCR JarycreemeR CJIHJH, 

H HJfOH}leTC}I t1epeJ 6blXOOHoe om6epcmue (pHc. 15, A, 2), pacnoJIO)KeHHOe Ha ero 

Ja,nHeR cropoHe. PeaKUHH noR CTpYff o6ycJIOBTIHBaCT nocrynaTCJibHOe .neIDKeHHe :JKH

BOTHoro. BHYTPH .noMHKa nOToK HanpaBJieH cKBOJb rycTyIO 110611y10 cemb (pHc. 15, A, 
J) eopoHKoo6pa3HOR ¢>opMbl, Ha noeepxHOCTH KOTOpoR OCYIUeCTM}leTC}I t/Jwzbmpa
f<UR. Bhlxo.n eopoHKH pacnoJimKeH nepe.n pomo6bl.M om6epcmue.M (pHc. 15, E, JO), 
icy.na H HanpaBJI}leTC}I yJioe c $HJI&TPa. POToeoe oTBepcTHe ee.nC1' e ZJlomlC)' (pHc. 15, 
E, 7); xa6epHblX U(e.Aeu (pHc. 15, E, 12) TOJibKO o.nHa napa, lfTO noHHTHO, nocKOJibKY 

oHH He eoBTiet1eHbl e npouecc $HJI&TPaUHH. ATPHaJibHaH nOJioCTb OTCYTCTBYCT. CeTKH 

BXO.IJ.HblX arnepCTHR .noBOJibHO CKopo JacopHIOTCH, rorna anneH.nHJcyJISlpH}I peJJCHMH 

y.napaMH XBOCTa paJpymaeT OoMUK H npHMepHO Ja 20 MHH CTpOHT HOBbIR. 

OnJio.noTBopeHHe RUi<eKJJemoK npoHcxonHT e JlU'IHUKe (pHc. 15, E, 19), ¢>op

MHPYJOIUHec}I JIH\IHHKH noKH.11aJOT ero, paJphlBaJI CTCHKM TCJia MaTCpHHCKOA oco6H, 

KOTOpaH npH 3TOM nom6aCT. 

KaK ynoMHHaJIOCb paHee, CCTb OCHOBaHH}I CtfHTilTh CQ../1bn npo.ayKTOM 3BOJIIOUHH 

BCUH.nHR no JIHHHH HCnOJib30BaHHH MyCKYJiaT}'Pbl MaHTHH .ll)Ijl nepeMeIUeHH}I B eo.ne. 

~ nOJBOJIHJlO HM OCBOHTb neAai!uiteCKUU o6paJ JKHJHH, HO ynpa3.llHHJIO JHatfeHHC 

pacce.AUme.AbHOU cmaiJuu OITTOreHeJa, pOJib KOTOpoR y OCf<UOUU HCilOJIH}leT JlU'tUHICO. 
KapnHHaJibHO HJMeHHJIHCb rnJOKe BOJMO)KHOCTH no,ll,!lep.lKaHH}I noToKa eo.nhl qepe3 

fllOTJCY H KOJIHtfeCTBeHHble nOKa3aTeJIH noro noTOKa, tfTO, nO-BH,ll.HMOMy, H npHBeJIO 

K peJKOMY npeo6paJOBaHHIO fJIOTKH c YMeHbllleHHeM KOJIHtfeCTBa »:.a6epHblX IUeJieA 

no .neyx. AnneHOUICJ'JlJIPUU BblBOMT HJ acuH.nHR, paccMaTPHBaH HX B KatfeCTBe He

OTCHHtfeCKKX JIHtfHHOK. lleRCTBHTeJibHO, JIHtfHHKH anneH.nHJCYJijipHR eec&Ma 6JIHJKM 

no CTpOeHHIO K JIHtfHHKaM HeKOTOPhlX aCUH.nHR, y KOTOpbIX, KCTaTH, XBOCT TalOKe no

BCpHyr OKOJIO ceoeR OCH H pacnOJiaraCTCH e ropHJOHTaJibHOR nnocKOCTH. 

TVln noA YXOPAOBblE (HEMICHORDATA) 
Ilo.nyxop.nOBble - 31'0 o.nHHOtfHble HJlH KOJIOHHaJlbHhle MOpcKMe 6ecnOJBOHOtfHblC, 

BellYIUHe poIOIUHR, npHKpenneHHblR HJIH nOJiynpHKpenneHHblH: o6pa3 .lKHJHH. Hx reno 

no.npa3.lleJIHeTC}I Ha TPH HJIH t1eTblpe OT.nena: xo6oTHbIR, eopoTHHKOBbIR, l)'JIOBHI.UHhlA 

H XBOCTOBOR (HHorna XBOCTOBOR OT.nen HMeCTCH TOJibKO y IOBeHHJlbHbIX oco6ei%, a y 
B3poCJihlX OH pe.llYQHPOBaH). POT pacnooaraCTcH Ha rpaHHUe xo60THoro H eopoTllH

JCDBOro OT,llCJIOB. 



Ilepe.nHRR qacn. nH111eBapHTCJlbHoro TP&KTa o6paJyeT HaopaeneHHbllt 8oepen 

ope.upOTOBOH .UHBCPTHKYJI (8b10.ll'iHBaHHe) - CTOMOxop.n, KOTOpblA COCTOHT HJ 8aKYO

JIH3HpoeaHHblX KJieTOK KHllle'iHHKa H 8blOOJIIDleT ooopHyio <t>YHKJ.J.HJO. B TyJIOBHIUHOM 

OTJleJie KHllle'iHHK coe.UHHCH c 8HelllHeH cpe.noA OTBePCTIDIMH, KOTOphle ope.UCTaBJUl

IOT co6ou )1(36epHble IUeJIH. B TyJIOBHIUHOM OT.UClle pacnonaraJOTC.11 roHaztbl. MHorne 

OOJiyxopn08ble HMelOT JIH'IHHKY, KOTOpaR 8e.ll.CT Il.llllHKTOHHbllt o6pa:J .lKH3HH H O'ieHb 

OOXO}l(a Ha JIH'IHHOK HrJIOKO}l(HX. 

B cocrae THoa Oo.riyxop.no8hle BXQlUIT .llB8 KJiaCCa: KHwe'IHQ!J.blllialllHe (Enteropneusta) 

H l(phl.JlO)Ka6epHble (Pterobranchia). 0HH CHJlbHO PaJJIH'laJOTCH no opraHHJaU,HH H o6-

p83y .lKH3HH, 003TOMy Mbl paCCMOTJ'HM HX OTJlCllbHO. 

KAACC K~WE"IHOAblWALU~E (ENTEROPNEUSTA) 

B COCTa8 KJiacca KHme'lHO.UhlWal.UHe BXOJlHT OKOJIO 70 8H..ll.08 O.llHHO'IHWX 6eHTOC

HhlX (T.e. o6HTaJOIUHX Ha .nHe) MopcKHx 6ecooJ8oHo'lHhlX. KHllle'lHO.!lbllllamHe 8e.nyr 

polOll.lHA o6paJ )l(HJHH. 06hl'IHO OHH cypoHT 8 rpYlfTe U-o6paJHble HopKH (HHor.ua xo.u 

HOpKH OpH 3TOM ell.le H COHpaJibHO JaKPyqeH). 00.U3BJ1.lllOll.lee 'IHCJIO BH.D.OB OfotTaIOT 

Ha MeJIKOBOJlbSIX (8 TOM 'lHCJie H Ha OpHJIHBHO-OTJIHBHOA nOJioce). l>o.IIblllHHCTBO BH.D.08 

HMeJOT B JLJIHHY OT 10 .no 40 CM, XOT.11 HJBeCTHbl BH.D.bl c O'leHh JLJIHHHblM TeJIOM. TaK, 

o6HTaJOll.lHA y ypoOH'leCKHX 6eperoe CeeepHoA H 10.JKHoA AMepHKH Balanoglossus 
gigas .nocTHraeT paJMepoe 2,5 M npH JLJIHHe U-o6pa3HhlX HopoK 6onee 3 M. TeJio 

KHWe'lHO.UblWall.lHX OKpaweHo 8 OJIH8KOBblA HJIH KOpH'iHeBblA UBeT, HO 'iaCTO 8C'l'pe

qaJOTC.ll 8H.D.hl opaff}l(eeoro HJIH KpacHoro ueeTa. 

Y 6epero8 PoccHH KHllle':IHO.Ubllllall.lHe ecype':laJOTC.11 e ceeepHwx H .UaJihHe80CTO'i

HhlX Mop.11x, onHaKo 8H.D.OBOH cocTae Hx He HJyqeH. B l>eJioM H EapeHueeoM MOPHX 

o6bl'leH Saccoglossus mereschlwwskii - He60JibWOA qepeJ11IoK .11pKo Kpacuoro ueera, 

o6HT3JOll.lHA Ha my6HHe 5 - IO M Ha HJIHCT.blX rpYHTax. 

Te.110 BJPOCJiblX KHllle'iHO.Ub!WamHx pa3JlC11eHo Ha ypH OT.lleJia (pHc. 16 ). CaMWt 

nepe.nHHH OT.Ile.JI - xo6om - ope.UCTaB.JI.lleT co6oA MYCKYJIHCTblH KOHH':leCKHH HJIH 

ynJ!OlUeHHblA npe,nporoeoA OpH.D.aTOK, COe.ll.HHCHHblJt c TeJIOM TOHKHM, HO opO'iHblM H 

xecnrnM CTe6CllbKOM, KOTOpblA paCOOJIO:lKeH CO COHHHOA CTOpOHbl OTO pT8. EoJiblllOC 

poTOBOe OTBepcTHe HMeeT <t>opMy nOJiyMeCRUa H pacnOJiaraeTCR Ha rpaHHUe Me)IUJ.y 

xo6oToM H BTOPhlM oT.neJioM - eopomHUKOM. BopoTHHK HMeeT <J>opMy UHJIHH.nPH

'iecKoA Myqrrhl, OXBaTblBaJOll.leA OCHOBaHHe xo60Ta. TyAOBUL14e - caMbli\ .IJ,]lHHHbllt 

OT.Ile.JI Tena, KOTopblA oo.11pa3JleJieH Ha ypH oo.noT.nena. CaMbli\ oepe.nHHJt 6pauxHo

reHHTaJihHhlA no.noT.lleJI ueceT xa6epuble ll.leJIH H roHazthl. Y ope.ncTa8HTC11eA: P.RJI.a 

pono8 (Balanoglo.ssus, Ptychodera H .up.) 3TOT oo.nOT.nen xapaicrepHJyeTc.11 HaJIH':IHeM 

narepaJibHhlX HJIH reHHTaJihHblX KPblJibeB - opO.llOJihHblX cKJiaztOK, KOTOpble OTXO.!UIT 

OT 6oK08blX CTOpoH Tena H 3arn6a10TC.ll Ha COHHHyK> CTOPOHy. 

CJICJlYJOU.lHA, oe'iCHO'iHblA OOJlOTJleJI HeCCT Ha ooeepXHOCTH MHOfO':IHCJieHHble OT

poCTKH, KOTOpble HaJBaHbl Oe':leHO':IHblMH H KY.Ila H3HyrpH BHe,llpjlJOTC.11 BblOR':IHBaHJUI 

KHllle'lHHKa. KHllle':IHblA nOJJ.OT.UeJI THHeTcR .no KoHua TYJI08HIUa H JaKRH'lHeae-rc.11 

aHaJihHblM OTeepcrneM. 

KHwe'iHQltbllllaWHe HMeIOT Q!lHOCJIOAHhlA 30H.D.epMHc, o6paJOBaJiHWl pecHH'iffhlMH 

H JKeJieJHCTblMH KJleTKaMH. 0.ll,HOKJICTO'iHble 30H,L(epMaJibHble )KCJ]eJbl Bbl,!leJIHIOT CJIH3b, 

KOTOP<UI yKpeJJ.IUleT CTCHKH HOpKH H o6.nef'laeT CKOJib)l(CHHe JKHB01llOro B TOJill.le rpywra. 

)i(eJieJHCTblX KJleTOK B COC'faee 30H,.!1.epMHCa oco6eHHO MHOro Ha xo60're H BOpoTHHKe. 
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PHc. 16. BuewHHA BH.ll npe,!lCTaBHTeJUI KHWe'4:HO.!lhlWIUilHX Ba/anoglossus awontiacw. BM.II 
co cnuuuoA cropotthl (no E.Ruppert, R.Fox, 1988): 
1 - Xo6or; 2 - BOpcm!KK; 3 - OTBepcTIUI S'.afiepHWX MCllIJCOB; 4 - l'eHJITBJIWOilC ICplilJIY; 5 - ~
HWC Bwpocni; 6 - lDtWC'IHl1dl OQilO'fllell 

1 2 5 6 7 8 9 10 11 12 13 14 

19 28 27 26 25 24 23 22 21 20 19 18 11 16 

Pac. 17. linoK-CXCM8 C'J'POCHIUI nepc11Hero ICOHlUl TCJl8 KllWC'IHQAWIDIUll.llX 
(no E. Ruppert, 1997, c .!lonwrneHHRMH): 

15 

1 - X06oT; 2 - nepKICllpll; 3 - CCPJlC'IHblA CHlfYC; 4 - nopa xo&mtoro l.lell<>M&; 5 - HCpBKU TPY6u; 
6 - nepKreMaJJbHblA UCllOM; 7- cnKHHOA KpoBeHOCHblA cocy.a; 8 - UCllOMO.!l)'KT BOpcm!KKOBOro ucno..a; 

9 - nepeblA JKa6epHblA MCWOK, B KOTOpblA OTKPl>IBaCTCA UCllOMQllYJCT BOpoTHHKOBOro UCllOMa; JO - ry
JIOBKUlHblA UCJIOM; JI - iu6epH8JI weni.; 12 - MeJO.aepMRlll>HIUI BYCTKJIXa T)'JIOBKIUHOfO UCllOMa; /J -
3nK.!lepMKc; I 4 - H&PYJUfoe crreepcnte lK36epHoro Memn; l 5 - T)'JIOBHW.e; 16 - rJJonca; I 7 - aeHTpallr 

HYA MeJCHTepHA; 18 - AHccenHMeHT MCJIUIY BOpontKKOBYM H T)'JJOBHWHblM UCllOMBMH; 19- 6plOWHoA 

KpoBCHOCHYA cocy4; 20- OKOJIOrJJOTO'IHblA UCllOM; 21 - BOpontHXOBblA UCllOM; 22 - BXQll B npeopani.

HhlA .!lKBCpTKxyJJ; 23 - 38.llHHC OTpOCTKH (•polCOI.•) CKeJJCTHOA l\Jl3CTl'IHKK; 24 - poT; 25 - nepe.tIHU 

'18CTb CKCllCTHOA nnacnm1CH; 26 - CTOMOXopD;; 2 7 - rnoMepymoc; 28 - npQIJ.OllWllUI M)'CJCYllatyp8 xo6ora; 
29 - xo6oTffwA UCllOM 



Ue110M KHWe"IHO.llhlWaIUHX nonpaJne11ett Ha TPH 0Tne11a e cooTBCTCTBKH c 

BHCWHHM pacqnetteHHeM TeJia H cornacHO o6meMy nJiaHy CTpoeHHR BTOpH'i

HOPOThlX )l(HBOTHblX. /.(eAOM xo6omHOZ0 omiJe11a - ttenapttblR, eepORTHO, OH 

COOTBCTCTByeT TOJlbKO 0.llHOR HJ HCXO.llHO napHblX npe.upoTOBblX ueJIOMH'ieCKHX 

noJIOCTeR, a HMCHHO neeoR; y 6011bWHHCTBa KHWe"IHO.!lblWaIUHX OH OTKpbleaeTCR 

BO BHCWHIOIO cpe.uy C.!lHHCTBCHHOR nopoR, KOTOpaR pacno11araeTCR Ha cnHHHOR 

CTOpOHe CJieea (pHC. 17 ). IlpaeblR npe.upOTOBOR UCJIOM y KHWC"IHO.!lblWaIUHX, KaK 

nonaralOT, npeepaTHJICR B JaMKHYThlA nepHKap.u, pacno11ara10IUKRCR B 3MHCA 

1:1aCTH xo60THOro OT.!le.Tia. 

ae.AOM 80pOmHUK080ZO omiJe.Aa npe.!J.CT8.B11CH napHblMH nOJIOCTIIMH; OHH CBRJaHbl 

c BHCWHeR cpe.uoR napHblMH KaHanaMH - UeJIOMOll)'JCTaMH, KOTOpble Ha"IHHalOTCR 

pecHH"IHhlMH eopoHKaMH (pHC. 17, 6), npoxo.zurr B yYJIOBHIUHhlR O'f.!lCJI H OTJCpblBaJOTCR 

B nepe.uHHe :iKa6epHble MeWKH. 

1Y1108Ufl<Hb1U ~e.AOM npocTHpaeTCR tta ec1<> JlllHHY yYJIOBHIUa. Ott noncneH npo

.llOJibHOR eepYHKaJibHOR 6pbDKeAKoR (MeJeHTepHeM) Ha npaByJO H JlCBYIO nOJIOBHHbl. 

UcnoMOJlYKTbl TYJIOBHIUHoro uenoMa npe.ucTaBJIRIOT co6oR npoTOKH rotta.u H OTJCPbl

BaJOTCR Ha cnHHHOR cropoHe rettHTaJlbHhlX Kpbl.JlbeB. 

MeJo.uepMaJibHaR CTettKa no110CTH Tena o6paJyeT CllOJKHYJO CHCTeMY MblWe'IHblX 

fIY'IKOB - npo.u.OJibHblX, KOJibUCBbIX H PM.HaJibHblX. Hau6onee paJBHTaR M}'C1cy11ayYpa 

xapaKTepHa MR xo6oTHoro H nepe.utteR "laCTH TYJIOBHIUHoro OT.!lCJIOB. 

K.Hwe"IHO.llblWaIUHe - OTHOCHTCJibHO MaJIOnO.!lBH:JKHble JKHBOTHble. Ami HKX xa

paJCTepHa TaK HaJblBaeMaR nepHCTaJlbTH'ICCKrul JIOKOMOUHR. Otta OCHOBaHa Ha BJBH

MO.!leRCTBHH MYCicyllayYpbl CTeHKH Tella H JanOJIHRIOIUero ero nOJIOCTH co.uep)l(HMOTO, 

KOTopoe HrpaeT npH 3TOM poJib :>KHJlKOro CKCJieTa (rH,llpoCKCJieTa) KHWC"IHO.!lblWaIUKX. 

Ilpu .!lBH)l(eHHH e TOJIIUe rpywra xo60TH1>1A OT.!lCJI yYOHbWaeTCR H Y.llllHHReTCR - ero 

pacTRrHeaeT HaXOIDIIUaRCR B ueJIOMe :>KHJlKOCTb Ja C'ieT COKpameHHR KOJibUeeoA H 

PM.HaJibHOA MyCicyJiayYpbl (:>KHJlKOCTH HCC)l(HMaeMbl!). ToHKHR nepe.uHHR KOHCU xo-

6oTil 8,llaBJIHBaeTCR B rpyHT, JaTeM Ha xo6ore <l><>PMHPYIOTCR KOJlbUCBble yYOJIIUCHHR 

(3a C"ICT COKpameHHR npO.!lOJlbHhlX MblWU H MeCTHOro pacc11a6JieHHR KOJlbUeeoa 

MYCicyJiaTypbl), KOTOpble JlBIDKyYCR no TCJIY Hll3a.ll, a CaMO JKHBOTHOe npH 3TOM npo

.llBHraeTCR enepfuI. 

B1>1TectteHHhlR npH 3TOM necoK cJCJ1eHeaeTCR CJIH3bJO, Blil.llCJIRCMOA: XCJleJaMH 

3nH,llepMHCa. 

nec"IHHKH o6paJYJOT KOJII>UCBYIO MY<l>TY BOKpyr Te.Ila JKHBOTHoro. TaKHe ncc"laHble 

MYcJm.i .!lBIDKyYCR 8,llOJlb Tella cnepe.uH Hll3a.ll 3a C'ICT nepHCTaJibTHKH H 6HeHHR pec

HH'leK KJieTOK 3nH.!lepMHCa (pHC. 18 ). 
y KHWe"IHO.!lblWaIUHX ecTb H :JKeCTKHe CKeJieTHble o6paJOBaHHR. npe,llCTBBJIRIO

IUHe co6oR paJpacTaHHR 6aJanbttoR nnacTHHKH 3nHTeJIHR. Ha rpaHHUe Me:JK.lly 

BOpOTHHKOBhlM H xo60THhlM UCJIOMOM (B CTe6e111>Ke, coe.uHHRIOIUCM xo60T H 80-

POTHHK, H B OCHOBaHHH xo6oTa) Ja C"ICT KlleTOK UCJIOMH'leCKOR BblCTHJlKH pa3-

BHBaeTCR onopHaR TKaHb, HanOMHHalOIUaR no rHCTOJIOrH"ICCKOMY CTpoeHHIO XPRIU 

noJBOHO"IHblX )l(HBOTHblX. KpoMe Toro, e Tonme 6aJaJibHOR n11acTHHKH 3nHTeJIKJI 

poToeoi:t no11ocTH H CTOMoxop.ua JaJieraeT Y-o6pa3Hb1R cKe11eTHblR 3JieMeHT. Ero 

HenapttaR Ho:JKKa ttanpaMeHa enepe.u H npoxo.uHT qepe3 CTe6e11eK, coe.UHHRIOIUHA 

xo6oT H BOpOTHHK, a napHble •PO)l(KH• npOHHKalOT B BOpOTHHK c .ueyx CTOpOH OT 

poTOeoR no11ocTH (cM. puc. 17, 16). B Tonme 6aJaJibHOA n11acTHHKH 3nHTeJIKR 

rllOTKH TaK:JKe HMeeTCR cepHR CKeJleTHblX 3JleMeHTOB, KOTOpble nolUlepxueaK>T 

cTeHKH .JKa6epttblx menea. 



PHc. 18. CxeMa lIBHllCCHHJI KHWC'fHo;u.nuawero npH B6ypaBJIHBaHml a rpyHT 
(no E. Ruppert, R. Fox, 2005, c .!lOnonHCHHJIMH). 

npephlBHCTWC C'IJ'C!IKH nOICA3WBalOT HanpaBJICKHC JlBllICHHll necxa, CIIJIOUIHWC crpeJlXH - llBRZCJUIC 

UCJIOMH'ICCKOI ZHJUWCTH 

1-borayroe B BIW.e nonyMecHUa poroBOe O'lllepcnle pacnonaraeTCJI Ha BCHTpam.HoA 

cropoHe, Ha rpaHuue Me)KJJ.y xo6oTHblM H eopOTHHKOBhlM OT.!leJiaMH. PacwupeHHSJI 

poToBaJI noJJOCTb JaHHMaeT 6oJJbWYJO qaCTb sopoTHHKosoro OT.!leJia. Ha cnHHHoA 

CTOpOHe POTOBOA nOJIOCTH HMCCTC11 OTBepcTHe, ee.11ymee B npenpOTOBOe Bblfijl

'lHBaHHe - cToMoxop.11 (CM. puc. 17, 22). CaMo CJIOBO «CTOMoxop.11• (HHor.11a 3TOT 

llKBeJYl'HK}'JI HaJblBalOT HOTOXOp.!lOM, T.e. xop.110A) npe.11nOJiaraeT ero <l>YHKUHOHaJibHOC 

H Mop<t>OJIOrHlJCCKOe COOTBeTCTBHe xop.11e JiaHUCTHHKa H .11pyrux XOp.!lOBhlX. 0.!lHa.KO 

KaK no CBOeMy CTpOCHHIO, TaK H no pacnOJIO:lKCHHIO OTHOCHTeJlbHO .11pyrux opraHOB 

CTOMOXOP.11 CKJlbHO OTJIH'l3CTCJI OT H3CT011lllCA xop,!1bl. Ilo3TOMY MHorue 38TOpbl 

npe.ano'lHT3IOT HCOOJlb30BaTb lLIUI o60JHalfeHIDt noA CTp)'XTypbl 60Jiee HCATpaJibHOC 

HaJeaHue - npe.11poT0Boe BbUUllJHBaHue (HJIH 6yKKMbHblA .!lHBCP'fHKYJI). OHO npo

XO.!lHT yJKOA Tpy6KoJ:l Han CKCJICTHOA nJiaCTHHKOA qepe3 CTe6eJieK 8 33.UHIOIO 'lacn. 

xo6oTa (CM. puc. 17, 26 ), Jll.CCb pacwHpJleTCJI, o6pa3yff 6oKOBble MCWKH, H ,!13CT 

3 - 6 HanpaBJleHHblX Bnepe.11 IlaJibUCBH.nHblX BblpOCTOB. 

Ha.JIHl{HC BaKyOJIHJHpOBaHHhlX 3fiHTCJIHaJibHO-MblWC'lHblX KJICTOK l'OBOPHT 06 
onopHoit <l>YHKUHH npe.apoTOBOro JlHBeP'fHK}'Jia. Ero paJeeTaneHHJI e TOJillle MYCK}'Jia

Typbl xo6oTa y.rryqWaIOT CHa6JKeHHe 3TOA TKaHH JCMCJIOpo,!10M H o6ecne'IHB8JOT OTI'OIC 

npo,ll)'XTOB o6MeHa. 

PoroBa.JI nOJiocTb c~HHJltrcH c rJIOTKOA, JCOTOpAJI ~eHa no 6oKaM MeraMep

HO pacnoJJO:lKCHHblMH xa6epHb1MH llleJIJIMH (CM. puc. 17 ). fJIOTKa no.11pa3.Ue.JU1CTCJI Kl 

.!lOPCaJibHYJO (6JIHJKHIOIO K cnHHe) .!lblX3TCJlbHy10 qacn., no KOTOpoit .!lBHJKCTCH BOM, 

BhlXOJljllJlasl Hapyxy qepeJ JKa6epHble we.nu, u BeHTpaJibHYJO, no KoropoJ:l .!lBIDlcy'l'Cjl 

nuweeble M8CCbl (pHC. 19 ); :JKa6epHWe WCJIH o6pilUCHbl K COHHe H B 6oKa, T. e • .11op
COJiarepaJibHO. 
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PHc. 19. noncpeq11i.dt Cpel Balanoglossus sp. B ofulaCTH rJIOTKH (nOJIYCXCMllTH'lHO): 

1 - fOHaJJ.bl; 2 - J18TepaJlbHblA MCJCHTepHA; J - roHo.11yicr: 4 - reHHTaJ!bHblC KPWlbJI; 5 - cnHHHOI: 

HepBKhlA CTIIOJI; 6 - CllHHHOA JCpOBeHOCHwl COC)'.11; 7 - CfiHHHaJI (.lu.oorreJu.HIUI) '!8C11> nIO'nOI; 8 - DC> 

JIOC'f1> J1U16epMoro Mewxa; 9 - llUl6epHIUI UlCll&; JO - 6p10WHaJ1 (muueeapffTCllbHU) qacn, r.nonat; 11 -
6p10WH0A JICPO&eHOCHwA cocy.11.; I 2 - 6ptoll1HoA HepeHwA CTB011 

06wee 'IHC1IO JKa6epHblX WeJielt KOJJe6JieTCR OT HeCKOJJbKHX nap (y MeJIKHX BHllOB) 

no 200 H 6o.nee y KPYTIHblX KHUJe'IHO.nblUJaWHX. OHO y&eJIH'IHBaeTCR c BOJpacTOM 

JKHBOTHOfO, npH'ICM HOBble )Ka6epHble WeJIH JaKJJa.n:blBaJOTCJI noJa.n:H cyw:eCTB}'JO

WHX. CHa'la.na <J>opMHpyeTCR OBa.JlbHOe oTBepcrne, HO B npouecce paJBHTHJI B Hero 

co cnHHHOA cropoHbl epacTaeT JIJbl'IOK, npH.llaJOlllHA :JKa6epHoi.\ llle.JIH U-o6pa3H)'IO 

<l><>PMY· y MHOrHX <l><>PM Ha TI03JJ,HHX 3Tanax paJBHTHJI )Ka6epHolt WeJIH BOJHHKaJOT 

nonepe'IHble MOCTHKH (TaK HaJblBaeMble CHHaTITHKYJibl), KOTOpble COe.llHHJIJOT ee 

OOKOBble CTeHKH c ueHTpa.JibHblM R3bl'IKOM; B peJyJibTaTe npOCBeT :iKa6epHo'1 WCJIM 

craHOBHTCR peUJCT'iaTblM. 

CreHKH :iKa6epHblX WeJieit H RJbl'IKa TIOAll,ep:lKHBalOTCJI CKCJieTHblMH 3JieMeHT8MH, 

npeJJ.CTaBIDIJOWHMH co6oA YfOJJWeHHR 6a3a.JlbHOlt MeM6paHbl 3HTo.nepMaJibHOfO 3TIH

TC11HR fJIOTKH. KruK.llbllt CKeJieTHb1'1 3JieMeHT npe.ncTaBJIReT co6oA KaK 61i1 cerMCHT 

pac'leCKH c ypeMJI H30rttyrblMH 3y6uaMH (HJ HHX cpe.nHHA pa3JJ.BOeH). 

)l(a6epHble WeJIH KHWe'IHO,llblUJaWHX OTKPblBaJOTCR He cpa3y HapYJK)', a B ne:iKa

lllHe MeTaMepHO )Ka6epHble MeWKH, KOTOpble, B CBOJO O'lepe.nb, CBRJaHbl c BHeW

Hei.\ cpe.noA qepeJ :iKa6epHble nopbl, pacno11o)KeHHbJe .neyMR .nopco11aTepanbHblMM 

pR.naMH Ha noeepXHOCTH 6paHXHoreHHTaJJbHOro no.noT.ne11a TYJIOBHWa (CM. pHc. 17, 
14). )l(a6epHble MeWKH KMWe'IHO.nblwaWHX MOryT paccMaTJ)HBaTbCR KaK opraHY 

OCMOperyJIRQHH. 

<l>KJibypaQHR 80.llbl qepe3 )Ka6epHble WeJIH ocyw:eCTBJUleTCR 611aro.nap11 6HeHHIO 

pecHH'leK Ha 6oKOBblX noeepxHOCTRX R3bJ'IKa H )Ka6epHblX WeJieit. MenKHe nHweei.re 

'laCTHULI npH 3TOM oT6paCL1BaJOTCJI Ha o6pameHHYJO BHyrpb fJIOTKH pacwupeHHYIQ 

noeepXHOCTb J13bl'IKa, KOTOPWI TaK:lKe Hecb peCHH'IKH H CHa6)KeHa MHO)KeCTBOM )Ke

JieJHCTblX KJJCTOK. He HCKJJJO'leHo, qyo KpoMe llhOOlTCJibHOlt <l>YHKUHH JKa6ePHble lllC1111 

KHWe'IHO.nYWall.lHX CllY:lK8T Jl)lJI <Y1'4>HJibypOBhlBaHID1 Me.IIKHX TIHWeBblX '18CTHU. 



0rct>HJil>Tp088HHYC B .llOpc8.11bHOM K8H8JIC 'laCTHUhl noc1)'JlaJOT B BCHTpaJlbHYA: 

JCaHaJJ rnOTK.H, BblCT.naHHblA yromueHHblM pecHffllH0-)1(.eJIClHCTblM 3nHre.nHeM. CJIHlb, 

Bl>UtCJI.RCMCUI CTeHKaMH BCHTpaJlbHOl'O KaHana, CKIJCHBaeT qacTHUbl B nHIUCBOA lllHyp, 

KOTOpbIA Ja C'leT 6HCHH.R peCHH'ICK 3nHTe.JJHaJlbHblX KJleTOK npo.nBHraeTCH B CJle;zyIO

IUHil OT.nen: KHlllC'IHHKa - nHmeeo.n. CTeHKa nHmeeo.na npo6o.neHa .neyw1 p11.naMH 

.nopcoJiarepaJibHhlX nop. qepe3 HHX HJ nHmeeoro lllHypa OTCacblBaCTc.R Hl6hlTO'IHaJI 

eo.na. Ilpe.nnoJiaraeTcH, qro nHweeo.nHhle nophl - 3TO ynpomeHHhle roMonom o-
6epHb1X IUCJICA. 

PacnoJIO)l(.CHHaJI 3a nHweeo.noM 11aCT1:> KHlllC'IHHJCa HaJhlBaeTCH co6cTBeHHo ICHm

KoA. KHwKa .nH¢upepeHuHpoeaHa Ha nepe.nH1010, ne11eHO'IHy10 o6JiacTb, cpe.nHIOIO 

KHW.Ky H KOPOTKylO 3MHIOIO KHW.Ky. B ne'leHO'IHOA o6JiaCTH KHlllC'IHHK o6pa3yeT 

Ha cnHHHOA CTOPOHC .nea p11.na ne'leHO'IHblX BblpoCTOB, KOTOphle Jaxo.nHT B Bbln.INH

BaHHff CTeHKH Tena. 6HCHHCM pecHH'ICK 'laCTHUbl nHIUH lal'OH.RIOTC.R B ne'ICHO'IHhlC 

BYpoCTbl, ¢laroUHTHPYJOTC.R ICJICTJCaMH HX CTCHOK H nO.llBCPraIOTCR BttyrpHICJICTO'IHOMy 

nepeeapHeaHHIO. 

HHTepecHIUI oco6eHHOCTI> cpe.ntteA: KHlllKH npe.ncTaBHTe.lleA po.aa Ba/anog/ossus 
H HCKOTOpblX .npyrHX po.nos COCTOHT B HaJJH'IHH THXa Ba.KyOJIH3HPOBaHHblX KJlCTOK, 

T.RHyweroc11 no 6p10lllHO°A cropoHe KHWC'IHHKa (TaK HaJblBaCMOl'O nHroxop.na), KO

ropblA, eepo.RTHO, BblnOJIH.RCT onopHyJO ¢lyHKUHIO (pHC. 20 ). <I>eKaJibHblC Macchi, 

e1>16pacbleaeMble HJ aHaJibHOro oTBepcTH.R, o6pa3yJOT rop.Ky cnHpaJibHO ceepffYThlX 

¢leKaJibHhlX lllHypOB, COCTO.RlUHX Hl CICJICCHHOl'O CJIH3bl0 rpyirra, npowe.nwero 'ICpe.3 

ICHWC'IHHK. 

KHwe11Ho.nblmawHe nll'l'alOTal opraHH'ICCKHMH 11aCTHuaMH, KOHUCHTJ>HPYIOWH

MHC.R B noeepXHOCTHOM CJIOC oca.nKa, - JKHBhlMH ( o.nHOKJICTO'IHblMH eo.nopOCJUIMH, 

npocreAillHMH, MeJIKHMH MHOroKJICTO'IHhlMH) H MCp'l'BblMH (11acmUaMH .neqnrra). C6op 

nHIUCBhlX 'laCTHU npoHcxo.nHT 3a C'ler Toro, qro OHH CKJICHBalOTC.R CJIH3bl0, Bhl.nCJUlC

MOA o.nHoKJICTO'IHhlMH )l(.eJICJaMH 3mmepMHca, a JareM no.nrownoTc.R KO pTY 6HeHHCM 

pecHH'leK. TaKoA MexaHHJM (ero HalblBalOT CJIHlHcro-pecHH'IHblM) WHJ>OKO pacnpo

cypaHeH cpe.nH 6ecnOlBOHO'IHblX. 0.nHaKo KOHKpCTHblC cnoco6bl c6opa nHWH CHJlbHO 

pa.3.IIH'laJOTC.R ,nB)l(.e CpenH npe!lCTaBHTe.llCA ICHWC'IHO,ZlbllllaIUHX. ,llJul BH.IlOB, nocroJIHHO 

PHc. 20. nonepe'IHhlR Cpe3 Balanoglos.sus 
sp. e 33.llHeR 1UCTK TYllOBKIUttoro orn.ena: 

J - cnKHHOI*. Kpe>BeHOCHhli*. Cocyll; 2 - cnHHHoA 

HepBHbll! CTBOll; 3 - CpellHllll KHW"8; 4 - nKro

XOpll: 5 - 6p10WHOI! KpoBeHOCHWA cocy.!l; 6 -
6ploWHOA HepBHlllA C111011 
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Piie. 21. CxcMa nHTaHHJI KHmeci:HOIJ,hlDlauuor: 
A - Balanoglossus clavigerus (no I. Hyman. 1959, 
c .n;onOJIHeKHllMH); .6 - Saccoglos.sus sp. (no E. Rup
pen, R. Fox, 2005, c .11on011HCHHRMH): 1 - maBH&ll 

JIOB'l.aJI BOJ>OHK3. (CipelIKH nOKaJ.l.IBaJOT HanpaBlleHHe 

.11.BIDKCHHR rpyHTa); 2 - .QOnOllHHTCllbH&ll BOj)OHJCa; 

J - <l>e"1UlbltblC UIHyplil, CBCPffYTWC B Cmtparu.; 4 -
Te.110 11ep1111 B TJ>Y6Ke; 5 - npcap<>TOBO" pecHH'IHwA 

opraH; 6 - p<>T; 7 - K011bll3 CKllCCHH.l.IX CJIHJblO 

Hecacao6Hwx 11acrau; 8 - BX0.11 B TJ>Y6icy. Cru10w
H1>1e crpeJIKH noJCaJWBalOT nyn. C'MILIOOHLDl 'lllCTMU; 

npepWBllCTWe Cl'peJllCH - nyfb HCC'J.Cllo6Hbl.X .... 

CTHU 

06HT8IOWHX B TOJil.Ue rpyirra (HanpHMep, 

npe.11cTae1neJieA pona Balanoglossus), 
xapaKTepHO HaJIH'IHe JIOB'leA eopOHKH 

Ha nepe,Ll,HeM KOHUe U-o6p33HOA HOPKH 

(PHC. 21, A). CTpH 3TOM caMO IHBOTHOC 

He BhlCOBhlBaeTcR HJ HOpKH. Ero xo60T 

HaxOD.HTCff HIDKe ,Ll,Ha eopoHKH, H Ja C'ICT 

.llBIDKeHHA xo6ora, y.naJU110lUero necoK H3 

OCHOBaHHff BOpOHKH, B Hee cnrul3aCT ca

r1 8 Ml>LA noeepXHocrnblA, 6oraTblA opraHH':le-

CKHMH qaCTHUaMH c.noA oca.n.Ka, KOTOpYA: 

H nona.uaeT e poT 6a.rurnornoccyca. 

BH,1'.1,W pona Saccoglossus nHTa10TCJ1 no-npyroM)' (pHc. 21, Ii). 3TH KHWC'lHon1iu11a

WHe BhlCTaBJIRIOT HJ HOpKH ceoA JI)IHHHblA xo60T H pacnJiaCThlBalOT ero no noeepx

HOCTH oca,uKa. EHeHHeM pecHH'leK qacTHUhl oca.nn, cKJieCHHhle CJIHJ.bJO, KOTOPYJO 

Bbll\eJI$1JOT 3nH.11epMaJihHble ~eneJhl, HanpaBJIR:IOTCJI xo PTY· 

KpoaeHOCH&JI CHCTeMa KHWe'IHO.llblWalUHX He JaMKHyra, OHa npe.ncTaBJieHa 

Ha6opoM cocynoe H HerrpaBHJihHOA ct>oPMhl meneeH,llHhlX npoc-rpaHCTB (JiaKYtt), Ja

neraKHUHX B TOJIIUe 6aJaJibHblX nJiaCTHHOK (MeM6paH), pa3,lleJIR:JOIUHX 3nHTeJIHH. 

rJiaBHhle COCYD.hl KpoeeHOCHOH CHCTeMhl npOXO,lJJIT B TQIIIUe MeJeHTepHR: (6pbOKeAKH), 

PallleJISJJOIUCJ'O rrpaehlA H JieehlA uenoMhl. Ilo'ITH ece cocy.ubl KPOBeHocHoA CHCTeMhl 

cnoco6Hhl K IIYJihCaUHH 6.naroJiapR: COKpameHHIO OTHOCSJIUHXCR: K UeJIOMH'ICCKOA Blil

CTK11Ke 3IIHTe.11HaJibHO-Mblllle'IHl>IX KJieTOK Ha noeepxHOCTH cocynos. 

rJiaBHhle COCYJlhl KpoeeHOCHOA CHCTeMhl KHWe'IHOJlhllllalUHX - 3TO CilHHHOA H 

6pJOWHOA (pHC. 22 ). no cnHHHOMY COCYD.Y KPOBb Te'leT enepe.n. CnHHHOA COCY.ll 

TIIHeTCJI B.llOJI.b ecero T}'JIOBHIUHOJ'O OT.11.eJia, npoHHKaeT B BOPOTHHK H B OCHOBaHHC 

xb60THOro OT.lleJia. BnepeJIH CIIHHHOA cocy.n pacwHpR:eTCR, ct>opMHPYSI BeH03HblA CH

H)'C, a JareM (Ha caMOM nepenHeM KOHUe) - UCHTPaJihHhlA, HJIH cepnellHblA, CHH)'C. 

Cep.11e'IHblA CHH}'C 3aJieraCT B OCHOBaHHH xo60Ta Me~ CTOMOXOP.llOM (OH IIPHMhlKaCT 

K ueHTpaJibHOMY CHH)'CY c 6plOWHOA cropoHbl) H nepuKap,llOM (KOTOpblA OfPaHH'IHBaCT 

ero co CIIHHHOA CTOpOHbl) (CM. PHC. 17, J). 3TO H CCTb cepJiue rrQllyxOp,llOBbIX, KOTOpoe 

JieIHT B TOJIIUe 6aJaJibHOA nJiaCTHHKH, paJJieJISIJOIUeA 3HTO,llepMaJibHblA 3IIHTeJIHA 

CTOMOXop.na H MHOOIIHTe.rIHaJibHble KJleTKH nepHtcap.nHaJibHOro uenoMa. DHCHHC cepnua 

KHWe'IHO.llbllllaIUHX o6ecne'IHBaeTCR COKpameHHeM 3IIHTe.JIHaJibHO-MblWe'IHblX KJleTOK 

BCHTPaJibHoA (npHJieraJOmeA K CHHycy) creHKH nepHKap.na. CoKpaTHMWe BQlIOKHa 
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PHc. 22. CxeMa KPOBCHOCHoA CHCTCMhl KHDJC'IHOJlYDillllIJ[X (no van der Horst C., 1939, 
M E. Ruppert, 1997, c .aonOJlHCHHRMH): 

1 - cmnrnoA JCpOBCHOCHblft cocy.n; 2 - ICHDJC'IKYA r;pclBCHOCHYA ru!e'ta:ye; 3 - KOllCHYA !CpOBCKOCHJ.dt 

!lJleKcyC; 4 - TIC'fCKO'IHhlC BhlpOC'nol; 5 - 11aTCpaJ1hHW1l rllOI'O'IKhlA cocyn; 6 - cocyllhl xa6epHOro anna

pan; 7 - 6plOWHOft KpoaeHOCHblA cocyn; 8 - OKOJIOrJIOTO'IHhle airrepHH; 9 - par; 10 - CTOMOXOPA; 

11 - 11eB1U111aTCpa.J1hHU xo6oTHa.R aetta; 12 - .11opca.J1hHaJ1 xo6oTHa.R aprepHJ1; 13 - moMepymoc; 14 -
cep.ne'IHblA CHHYC; 15 - nepHicapn; 16 - BCKOJHWA CHHYC; 17 - eoponuoc. CrpenxH TIOKa3hlBIUOT Ha

TipaBllCHHC .l(llHJlreH HJI KJ>OBH 

PHc. 23. 0QllOUHThl Ha nosepXHOCTH cocynos rnoMepymoca (no U. Wtlke, 1971, 
C ,llOflOJlHCHHllMH): 

1 - 6va11hHaJ1 rutaCTHHXS, ooplll)'lOUUlll CTCHKY KJ>O~HocHoro cocyJia; 2 - npoceCT KJ>OBCHocaoro co
cyu; 3 - PllleeTBJICKHll &llanhffhlX OTpOCTKOB TIQllOUKTOB; 4 - myrHX; 5 - TCJIO TIQllOwmt 



B 3THX JCJieTKaX HMeIOT opraHHJaUHIO nonepeqHo-nOJiocarolt MYCJCYJI&TYJ>W. CePJWe 

KHWC'IHO.llbUllaWHX COKpawaeTC.R B cpe.llHCM 6 pa3 B 1 MHH. 

CTeHKa cep.lle'IHoro cHHyca o6paJyeT MHOf'O'IHCJieHHble CJienble OTPOCTKH, npH

HHMaIOWHe BWKHOe yqaCTHe B OCMOperyJI.RUHH. 0HH B.llaIOTC.R B nOJIOCTb xo60TH0f'O 

uenoMa .llByM.R rpynnaMH - cnpaBa H c11eBa OT cepJJ.Ua. 3'rn CJienble Bbln.R'IHBaHHJI, 

o6pa3YJOWHe TaK HaJblBaeMblA m0Mepy1110c - KJiy6o'leK (CM. pHc. 17 ), yse.n:H'IHBaIOT 

noBepXHOCTb KOHTaKTa CTeHKH cep.llC'IHOro CHHyca c Ue.JIOMH'ICCKOA )l(}f)lKOCTbIO. Co 

cropoHbl xo6oTHoro uenoMa ero BblpoCTbl O.lleTbl BHllOHJMeHeHHblMH JCJieTKaMH ueno

MH'lecKoA BblCTHJIKH - nO.llOUHTaMH (pHC. 23 ). TlpoMC:lK}'TKH MC)l(ll}' OTPOCTKaMH no

llOUHTOB COCTaBIUIIOT BCero 15-20 HM. CoKpaweHH.R cep.llC'IHOro CHHyca HarHeTaIOT 

JCpOBb B CJienble COCY.llbl rJIOMepy11IOCa. 8Qlla c COllCP:lKaWHMHC.R B HCA COJI.RMH H HH3KO

MOJICK}'JI.RpHb1MH opraHH'ICCKHMH BCWCCTBaMH npOXOllHT qepe3 6aJaJibH)'IO nJiaCTHHK}', 

a BblCOKOMOJICK}'JI.RpHblC BewecTBa (npe)l(.lle BCero, 6eJIKH) H KJICTKH OCTaIOTC.R B no

JIOCTH KpoBeHOCHOA CHCTCMbl. flO.llOUHTbl H3BllCKaIOT HJ npo¢lHJibTPOBaHHOA qepe3 

6a3aJibHYJO nJiaCTHHKY )l(H.llKOCTH (nepBH'IHOA MO'IH) 'laCTb pacTBopeHHblX BCWCCTB 

H TeM caMblM TPaHc¢lopMHPYJOT ee BO BTOPH'IHYJO MO'ly, JanOJIH.RIOWYJO xo60THbllt 

UC1IOM. BropH'IHa.R MO'l8 BblBO.llHTC.R BO BHCWHIOIO cpe.ny qepe3 HenapHblA UeJIOMOllYKT 

XOOoTHOro OT.lleJia. 

Or cep.lle'IHOro CHffYCa BnepC.ll OTXO,!I,SIT llBC aprepHH: .llOpcaJibHasl H BClffPaJibHasl 

(CM. pHC. 22 ). 0HH CHa6:lKaIOT KPOBbIO MOWHYJO M}'CK}'JiaTypy xo6oTa. KpoBb H3 HHX 

B03BpawaeTC.R no llByM 11arepaJibHblM BeHaM, KOTOpble BTia.llaIOT B BCH03Hb1A CHHyC. 

Or cep.llC'IHOro CHHyca OTXO.ll.RT TalOKe .llBe OKOJIOrJIOTO'IHble apTepHH, OHH npOXOll.RT 

BOKpyr rJIOTKH H CJIHB3IOTC.R B o6WHA BCHTPaJibHblA Cocy.ll, no KOTOpoM}' KpOBb reqer 

Ha.JM. 

I-fa BClffPaJibHOro cocy.lla KpOBb nocrynaeT B .llBa KpOBCHOCHblX CIDICTeHHJI (CeTH 

MC1IKHX KpoBCHOCHblX JiaJcyH) - KO)l(HOC, yqacTByiowee B ra.JOOOMeHe, H KHweqHoe, 

me KpOBb o6orawaeTc.R nHTaTCJibHblMH BewecTBaMH. 

XOT.R KpOBb KHWC'IHO.llblWaWHX He OKpaWeHa HJIH HMeeT 6n:e.mm-po30Bb1A UBeT, eC 
llJla.JMa CO.llCP)l(ffT .llblX3TCllbHblA nHrMeHT, KaK npe.llnOJiaraeTC.R, 6n:H3KHi-t K reMOrJI0-

6HHY. B npocBCTe KpoBeHoCHblX cocy.lloB o6Hap~BaIOTC.R JCJieTKH - aMe6oUHTbl. 

Hepaau CMCTeMa B3pOCJiblX KHWC'IHO.llblwawHx npe.llCTaBJieHa HepBHoA ceTbJO 

(HepBHhlM cIUieTeHHeM), 110KaJIHJOBaHHoA B rey6HHe 3nH.llepMHca. HepBHblX raHrnHeB 

y KHWC'IHO.llblWaWHX HCT, a TaK Ha3bl83CMble «HepBHble CTBOJlbl• npe,ncTaBIUIIOT co6oA 

60Jiee HJIH MCHee BblpaxeHHble crymeHH.R 381CJIIO'ICHHOro BffYTPb 3nHTCJIIDI HepBHOro 

CllJIC'reHHJI. 

B OCHOBaHHH xo6oTa npo.llOnbHble HepBHble CTBOJibl oxsaqeHbl KOJibUCBblM cry

IJ.lCHHCM HepBHoro cI1J1eTeHH.R. B rynoBHWHOM OT.llCJie 3a11era10wee B 3nH.llCPMHce 

HCPBHOC CIDIC'reHHe o6pa3yeT ll83 crymeHH.R: 60Jiee WHPOKOC 6pIOWHOC H 6o11ee Y3KOC 

cnHHHoe. 0HH Ha3blBaJOTc.R npO.llOJibHblMH HepBHbIMH CTBOJiaMH. Ha rpaHHUe xo60T

Horo H BOpOTHHKOBOf'O OT.lleJIOB HMCCTC.R HCCKOJlbKO KOJlbUCBblX KOMHCCyp. flo HHM 

HepBHble BOJIOKHa 6pIOWHOro CTBOJia nepeXO.ll.RT Ha cnHHHYJO CTOpoffY BOpOTHHKOBoro 

OT.lleJla. B BOpOTHHKOBOM OT.lleJIC 6pIOWHOA HepBHblA CTBOJI HC'IC3aeT, a cnHHHOA .llO

CTHraeT O'ICHb CHJibHoro pa3BHTIDI. OH 3aJieraeT B CTeHKe TPY6KH, KOTOPa.R o6pa.JooaHa 

norp~eHHoA nOJiocKoA 3nH.LlepMHca. Oco6eHHo yro11weHa 6p10wHa.R creHKa TPY6KH. 

y HCKOTOpblX BHllOB 3Ta TPY6Ka coxpaH.RCT npocoeT H OTKpblBaeTC.R BO BHCWHIOIO 

Cpe.lly OTBepcTH.RMH (HeBponopaMH) Ha nepC.llHCM H 3a.llHCM KOHUaX BOpOTHHKa (CM. 

pHc. 17, 5). IlpocBeT HepBHoA TPY6KH BblCTJiaH X!'YTHXOBblMH 3TIH.llepMaJibHblMH 

ICJieTKaMH. 



y ICHWC"IHO,llhlWaWHX HCT <><t>opMJieHHlilX Opl'BBOB 'l)'BCTB, 3a HCKJIJOllCHHCM TaK 

H83blBaeMoro npe.npcrroeoro peCHH'·lHOfO opraHa Ha BCHTpaJlbHOR cropoHe OCHOBaHIDI 

xo60Ta (CM. pHc. 21, E). OH npe.llCTaem1eT co6oR yrny6JieHHe 3nH.nepMHca c llJIHH

HblMH pecHH'IKaMH, OKaRMJieHHOe BaJlHKOM BhlCOKoro 3nHremu1. Ope.llnonaraeTCR, 

'ITO OH BblnOJIHJICT po .. 'lb xeMopeuemopa H yqacTByeT B COpntpoBKC IlHWCBblX 'laCTHU. 

B JlPYfHX yqaCTKaX 3nH.nepMnca KHWetfHo,llblwawHX pacceffHhl OT.lleJibHhle qysCTByJO
lUHC KJICTICH c 'l}'BCTBHTellbHhlM xryrHKOM Ha anHKaJibHOM (eepWHHHOM) KOHUC. 
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PHc. 24. 3M6pHOHaJlbHoe pa3BKTMc KHlllC'lHOJiblWaIUHX.: 

r 
3 

3 

JI 

7 

A-r- .11po6;ieHHe llAua Saccoglossus horstii (no c. Burdon-Jones, l9S2); A-3- nterpYJUIUMfl y Soc
coglossus pusillus (no 8. Davis, 1909); H-M - <l>oPMHpoBaHHe JIH'IHHKH y Balanoglossus clavigerus (no 

IC.Heider, 1909): I - 3trroaepMa; 2- 6Jlacrooop; J :-. 3a1f8TOIC uenowa; 4- amnaw.H8ll nnacnooca; J -
nopa neeoro xo6ontoro ue.nowa; 6 - par; 7 - 8H)'C 



KHwe'IHQ.!lhlWaI.l.{He - pa3,llCJibHOilOJiblC OPraHHJMbl, HO CaMKH H CaMUbl BHCWHe 

HCPalJIH'IHMbl. MewKOBH.llHble roHa.zibl pacnoJ1ara10TCS1. B 6paHxHoreHHTaJibHOA 06-

nacTH TyJIOBHlUHOl"O OT,lleJia, B reHHTaJibHblX KPblJlbSlX (eCJIH OHH HMCIOTCSI.). y nOJio

BOJPeJiblX :lKHBOTHblX npOTOKH l"OHa.zl npoxOJJ)lT CKBOJb 6pb1XeAicy H OTXpblBaJOTCSl BO 

BHClllHIOIO cpe.ny Ha CilHHHOA CTOpoHe reHHTaJibHblX KpblJibCB. 

K.Hllle'IHO.llbllllalUHe HMelOT H&pYJKHoe 00J10.ll.araopeHHe. CaMKH 8blnycu10T H3 

nepe.nHero KOHUa HOPKH CJIHJHCTble lllHypbl, co.nepxamHe Sl.AUeKJieTKH, a HJ HOpoK 

caMU08 8b1XOJUIT o6JiaKa cnepMbl. K.Hllle'IHO.llbllllalUHC HMCIOT ,ll8a THna pa.38HTffjl. 

11cxo,nHblM ll.JISI. HHX Sl.BJISl.CTCSI. paJ8HTHe c nAQHK.mompofjJHOU JlU'iUHKOU (T. e. 

nnaBa10meA 8 TOJillle 80.llbl H nHTa10meAcS1. IlJlaHKTOHHbIMH opraHHJMaMH). BH.llbl c 

TaKHM paJ8HTHCM npOHJBOJUIT MHOro (HCCKOJlbKO .llCCSl.TK08 HJIH COTCH TblCSl.'1) SI.HU, 

XOTSI. paJMepbl Sl.AUCKJICTOK MaJibl (OKOJIO 0,1 MM) H OHH 6e.llHbl )l(e.JITKOM. JlH'IHHKa 

8H.ll08 c JUiaHKTOTpO¢HblM pa.J8HTHCM - ropHapffjl - .llOJll"O nnasaeT 8 TOJllllC 80.lthl 

.no HaCTYJUICHffjl MCTaMop¢oJa. 

J(pyroA THn paJ8HTffjl - 11e14umompo<jJHblU - xapaKTepeH JlJUI 8H.ll08, OTKJla.zlbl

BalOlllHX He60JiblllOe 'IHCJIO (HCCKOJlbKO COTCH) SI.HU KpYflHOro paJMepa (0,4-1,0 MM), 

KOTOpble co.nep:itraT MHoro :lKeJITKa. B 3TOM CJIY'l<UI HJ SI.Alla 8blXO.llHT JIH'IHHKa, KOTOPCUI 

nHTaeTCSl Ja C'lb Janaco8 :lKCJITK.a. JleuHTOTpo¢Hble JIH'IHHKH JUia8aIOT y CaMOro D.HB 

H qepeJ I - 2 cyroK npeTepne8aIOT ynpomeHHblA MeTaMop¢oJ. 

SIAua KHlllC'IHO.llbllllamux no,n9epra10TCS1. nOJIHOMy .npo6JieHHIO, npoTeJCalOlllCMY 

no pa.zxHaJibHOMY THny (pHc. 24 ). PeJyJibTaTOM .npo6JieHffjl S1.8.1UleTCS1. UeJio6Jiac-ryJia -

0.llHOCJIOAHblA lllap HJ KJICTOK. facTpyJISl.UHSI. ocymecTBJISl.CTCSl nyreM HH8aruHaUHH 

(T. e. 8IlS1.'IH8aHHS1.) 8ereTaTH8HOA qacTH 6JiaCTYJJb1 8HYfPb Japo.llhlllla. BJiacTonop 

JaKpb18aCTCSl, XOTSI. nep8H'IHblA KHWC'IHHK OCTabCSI. COC.llHHCHHblM c 3KTO.llCpMoA 8 

o6JiaCTH 6JiacTonopa. 3ToT yqaCTOK Japo.nblwa B ,llaJibHCAllleM CTaH08HTCSl Ja.zIHHM 

KOHUOM JIH'IHHKH. 

UeJioMH'leCKCUI MeJo.nepMa JaKJI3.lthlBaeTCSI. y KHlllC'IHO.llblWaI.l.{HX 38 cqC'J' Bhlllil'IH

BaHIUl CTCHOK nep8H'IHOA KHlllKH - 3HTepOUeJibHbIM IlyrCM (pHC. 25 ). Cpa.Jy IlOCJIC 

OT.ae.JICHAA Ja'laTKOB Ue.JIOMa eepwHHa nep8H'IHOl"O KHlllC'IHHK.a OITH6aeTCSI. K 6plOWHOit 

cropoHe H 3.Llecb npophlBaeTCst poroBoe OTBepCTHc (cM. puc. 24, M, 6), ¢opMHPYeTCSI. 

Bl'OPH'IHblA poT. 
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PHc. 25. P83Hoo6p83He cnoco6oB 38JUUl.llKH uenoMH'lecKOR MelQIJ.epMW y DOJIYXOPllOBWX (no 
.AaHHhlM p83HhlX asropos): 

I - laVrox xo6c:mloro uenowa; 2 - 3ll'lllTDI BOpOt1IJm)lllin QeJJOMoe; 3 - 3a'l8'l1tH T)'JI08HllODa uem> 
MOB 
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PHc. 26. MeraMopct>oJ KHWCCJ:HO.lllilmammc 

A - OOCJICAOBaTCJJbHble CTilllKH MeraMOP4>ooa Saccoglosrru (no R.C. Brusca, G.J. Brusca, 2002, c llOnomte

HHJIMH); 5 - KlBCHHJlbHllll oco6i. Saccog/ossus ltorstii (no C. Burdon-Jones, 1952 ); I - por; 2 - lll1HIC8JU>

H8JI Wl8CTHHJC8; J - TeJIOTpOX; 4 - xo6or; S - BOponiHK; 6 - T)'JIOBHlllC; 7 - XBOCTOBOA af.llCJI; 8 - JU

ISepH8JI mcni.; 9- aH)'C 

no csoeR opraHH3aUHH ropHapHH O'lCHb noxoxu Ha JIH'lHHOK HrJIOKWKHX, B qacr

HOCTH Ha ayp1ucym1pHA fOJIOTypHR. OepBOHa':laJibHO TOpHapHA paccMaTpHBaJIH KalC 

JIH':IHHOK KaKHX-TO HfJIOKO:JKHX. ToJibKO noCJie HCCJie.uosaHHR poccuRcKoro JOOJJora 

H. H. Me<:1HHKosa, snepsble npOCJiemtswero MeTil.Mop<t>oJ ropHapHR, crana noHJ1THoA 

HX HCTHHHlUI npHHa,n.JieJKHOCTb. 

IloCJie MeTaMoI><t>oJa (pHC. 26, A) y IOBeHH.llbHblX oco6eR KHWe'lHOJJ.blWaJUHX pa3-

BHBaeTCH: qeTBCpTblR OT.ll.eJI TeJia - .ll.JIHHHblR noCTaHaJibHblR XBOCT. 3'ro CH.llbHO co

KpaTHMblR OTpOCTOK, CHa6:it::eHHbIR KJJeRKHMH :it::eJie3aMH. 3THM OTpOCTKOM MOJIO.ll.blC 

oco6H 3lUIKOpHBalOTCJI B rpYffTe, B TO BpeMR KaK nepe,llHHH KOHCU TCJia BblCTaBJICH Kl 

HOpKH .lJ.]UI c6opa nHutH H lUdXaHHff (pHC. 26, 5). y flO.ll.POCWHX oco6eR XBOCTOBOA 

QTPOCTOK pe,eyIJ.HpyCTCJI. fipe.unOJiaraeTCH:, ':!TO XBOCTOBOR OTpOCTOK MOJIO.l1hlX KHWeq

HOJJ.blW8WHX fOMOJIOfH\ICH CTe6eJibKY KpblJIO:it::a6epHhlX (CM. JJ.anee). 

KAACC KPblJ\0}1(A6EPHblE (PTEROBRANCHIA) 

Kphl.1lmu.6epHble - 31'0 HCOOJibWBR rpynna K01IOHHaJibHblx opraHHJMOB, sKJ110-

11a10utaH: 22 BH.ll.a, npHHa.MC:it::amux K .UBYM poJJ.aM Cephalodiscus H Rhabdopleura. 
KpblJlo:it::a6epHblC o6HTalO'f KaK Ha MeJIKOBO,llbe, TilK H Ha my6HH8X B HCCKOJlbKO COTCH 



MCTpOB. npeaCTaBHTCJIH 3TOfO KJiacca HJBCCTHhl HJ TpOnHlJeCKHX H cy6'rponH<ICCKHX 

eo.n, JHalfHTeJibHOe 'IHCJIO BH.llOB onHcaHo HJ AKrapKTHKH. B Mop11x PoccHH Jq>hlJIO

:llC86epHble noKa He Hait.ueHhl. 

KonoHHH KpblJJO)l(a6epHhlX npHpacTaJOT K nosepxHocTH KaMHe1t HJIH paKOBHH 

H no BHCWHeMy BH.!l.Y HanOMHHaJOT KOJIOHHH MlllaHOK HJIH fHJlPOH.llHbl.X flOJlHflOB. 

06w,H1t CKeneT KOJlOHHH - l.lCHOUHyM - COCTOHT npeHMyw.ecTBCHHO HJ KOJIJiarc

Ha, KOTOpb11t MOJKeT 6b1Tb HHKpycTHpoeaH nocropoHHHMH l!aCTHUaMH. UeHOUHyMhl 

o6bl4HO OJq>allJeHhl B )l(CJIT0-KOPH4HCBhle TOHa. <I>opMa ueHOUHyMa paJHoo6paJHa. 

Y npeaCTaBHTeJieH po.na Cephaiodiscus ueHOUHYM OKpameH e )l(CJITO-KopHlfHeeble 

TOHa, HMeeT <l>opMy KOpoK .LlHaMeTpOM no 30 CM HJJH KYCTHKOB HenpaBHJJbHOA <f>opMbl, 

.nocntraJOW.HX BbICOTbl .no 10 CM. UeHOUHyM npoHHJaH CeTblO Tpy6o'leK HJJH new.epoK, 

B KOTOpblX nOJIJalOT OTJJ:CllbHble JOOH.llbl H HX KOJIOHHH. Tpy604KH ueHOUHyMa OTJq>bl

BalOTCH BO BHeWHIOIO cpeJlY OTBepcTHRMH, 'laCTO OKaAMJieHHblMH OCTpblMH lllHilaMH. 

'lepeJ 3TH OTBepCTHH JOOHJlbl Moryr BblCTaSJUITb Hapyxy ceoA JJOB'l'HA annapaT (pHC. 

27, A). UeHoUH)'M Rhabdop/euro Bbll'JUl.ll.HT KaK CHCTeMa CTeJUOllUIXCJI no cy6cTpaTy 

1 2 

PHc. 27. KpW1o::u6epH1>1e: 

A - ucHOWfYM Cephalodiscus (no "811 dcr Horst C., 1939 ); .6 - )"'18CTOX JCO.rlOHHH Rllabdopl~ura c JIBYMll 
X>OllJUlMK; B - X>OH!I Cephalodiscus (no S. Lester, 1985) ; I - JOOH.llbl; 2 - ueHOLUtyM; 3 - npKxpellll
TellbHblA .!UICK; 4 - JIOB'fKA annap&T; 5 - CTC6e.nCK; 6 - 'fCPHblA CTOllOH; 7 - I'O/IOBHOA UUIT; 8 - nope 

llOPOJ'HKKOBOro UeJIOMB; 9 - K86epH8JI wcm.; JO - op8.llbH8JI JIBMCJIJIB; 11 - T)'!IOBK!UC 



PHc. 28. Cal'HTraJI&HwA Cpe:J CephalodbcJU 
(no A.IUenari.eey, 1907): 
J - ro11oeHolt LUHT; 2 - PYJOI .11oe11ero annapll'l'll; 

J - lltCJIC3HCThlC yroJIWCHHJI Ha KOHuax p)'K; 4 -
&Hye; 5 - BOPOTHHKOBWlt raHrnHlt; 6 - l'OHaJIW; 

7 - TOHIC3SI KHIDKS; 8 - rnonca; 9-~K; /O
C'JC6eJteK; J J - IIPHKpCIIHTCJll>HWlt llHCK; J 2 - IIO'l

JCa; 13 - iu6epH1111 weni.; 14- por; 15 - lltCJle3H

CTllll 'laCTh rollOBHOl'O WHTB; 16 - CTOMOxopD.; J7 -
cep!lC'fHWlt CHH)'C 

TOHKHX Tpy6o'leK. Beepx OTXO.ll)IT :JKHJtWe 

Tpy60'IKH, 8 KOTOPblX noMemalOTCJl OT

.n.eJibHble JOOH.ll.bl (puc. 27, E ). Tomme 

nonynpoJpa'IHble Tpy6o'IKH ueHOUHyMa 

Rhabdop/eura YJ(pennettbl KOJI1>UC8b1MH 

pe6pblWKaMH. 

KaJc y MHOrHX KOllOHHaJlbHhlX OprattH3-

M08, pa3MCpb1 OT.ll.eJibHhlX JOOH,ll,08 Kpb1-

JIOJKa6epHb1X O'ICHb MaJibl. CaMble KPYTI
Hble npe.n.cTa8HTe.11H po.na Cepha/odiscus 
JJ.OCntralO'f 5 MM, a 300H.II.bl 6onbWHHCTBa 

8H..!J.08 Rhabdopleura HMeJOT paJMepw 

0,5-1 MM. 

15 

Te.110 oT.D.CJibHOro JOOHJUl no.n.pa.lllCJl.ffeTCJl tta 'leTYpe ar.n.CJia (pHc. 27, B). Ill>Cll
poro8oR oT.nen - zoA06Hou ll.(um - roMonorutfeH xo6oTy KHWC'IHO.ll.blWamux. Ott 

HMeeT ..!J.HCK08H,ll,HYJO ct>opMy H HCUOJibJyeTCJl 8 KatfeCT8e noJIJaTeJibHOA. no.nOW8bl. 

C 6pJOWHOH cTopottbl no.n. rono8Hb1M 1UHTOM pacnonaraeTCJl pomo6oe om6epcmue. 
YnnomettttaJl 8eHTJ)aJibttaJ1 no8epxttOCTb rono8ttoro lUHTa tteceT Mttoro'IHCJiettttwe 

:llCeJICJHCTble KlleTKH, ceKpeTHpyK>mHe Marepuan UCHOUH}'Ma. 

KopOTKHR 60pOmHUIC06blU omdeA npe.ncTaBJICH ..!J.8YMJI CHMMCTJ>H'IHWMH CKJI8Jl

KaMH - opaAbHbtMU AO.Me.n.AO.MU (pOT08blMH nnaCTHHKaMH), KOTOpble Ha 6pJOWHOR 

CTOPOHe IlO.ll.XO.n.RT c .ll.8yx CTOpOH KO pTy, a Ha cnHHHOR CTOpoHe OT HHX OTXO,U.JIT 

PYKH JI08'1ero annapaTa (puc. 27, B). Y MeJIKHX JOOH.ll.08 Rhabdop/eura JI08'1HR 

annapaT COCTOHT 8Cero HJ .D.8yx V-o6pa3HO paCXO.ll.JllUHXCJI pyK. y 6onee KpynHblX 

Cepha/odiscus MHOro'IHcneHttble pyKH o6paJyioT tteKoe no.no6ue KOPJHHKH tta 

cnHHHOA CTOPOHe JKH80THOro, HX 'IHCJIO Y8CJIH'IH8aeTCJl c 803pacTOM H .ll.OCTHraeT 

18 (no .n.pyrnM .n.attttblM - .n.o 50 ). Ha 8epwHHe KaJK.nOR PYKH y Cephalodiscus (pHc. 

28) HMeeTCJl 6yna808H,nHOe pacwHpettHe, CHa6JKeHHOe MHO:lKCCT80M :lKCJICJHCTWX 

KJICTOK. 

PYKH Kpw.noJKa6eptthlX ttecyr no .llBa pJIJla ucynaneu, a B.!lOJib ~oro uzynaJIJ.

ua npoxo.D.HT .U8a pJIJla )l(J'yTHK08blX KJICTOK. 6HeHHe :lKfyTHK08 COJJlaeT TOK 80.ll.W. 

BJeewettttble 8 eo.n.e 'laCTHUbl nonanaJOT tta 8HYTpettttioio cTopotty J.UYTiaJibUa, B.!lOJlh 

KOTopoH npoxo.n.HT PJIJl CJIHJHCTblX KJieTOK. 1.f.acTHUbl cKJieH8aJOTCJl CJIHJbJO, JaTCM 

nepettocJ1TCJ1 K OCHOBaHHJO mynanbua H nona.n.aioT 8 lfllYlllHR B,!IOJib PYKH uettTpani.

HblA JKeno6oK, no KoropoMy 'laCTHUbl .n.ocTHraJOT octtoeattH.ff pyKH (cM. puc. 27, B). OT 
OCH08aHHJl PYK no opanbHblM naMeJIJiaM, O..!J.CTblM )UyTHK08bl.M 3nHTeJIHeM, 'laCTHUhl 

neperoHJIJOTCJI KO pTy. Tax.KM o6paJOM, .ll)UI KpWJJO)l{36epHhlX (KaX H .ll)UI KHWC'IHO-



D,blIIIalUHX) xapaicrepeH cnH3HCTO-peCHH'IHblA: MCX8HH3M YJlllRllHBaHHJI nHIUH, HO OHH 

co6HpaIOT nHucy He H3 rpyma, a HJ TOJIIUH BOJlbl, T.e. ffBJI.lllOTCff «l>HJibTp3TOpaMH. 

Tynos1uue HMeeT MeWKOBKnHylO «t>opMy. B nepeJlHeA: \faCTH TYJIOBHIUa y s3poc11blX 

Cephalodiscus HMeeTc.11 napa OKPYrllblX JKa6epHblX we.rreA:. Y npe11cTaBHTe11eA: po.na 

Rhabdopleura B CB.llJH c MCJIKHMH pa3MepaMH ~6epHble llleJIH peJlyuHpoBaHl>l. 

qeTBepTl>IA: OT.Ile.JI TeJia - cme6e.JJeK - npen,crnBJl.SleT co6oA: JlJIHHHblA: coKpaTHMbdl 

BhlPOCT Ha J311HeM KOHUe TYJIOBHlllHOro OT.lleJia. y Cephalodiscus Ha KOHUe CTe6eJibKa 

HMeeTC.11 CKOnJieHHe KJieA:KHX JKe.JICJ, KOTOpble no3BOJUUOT JOOff.llY speMeHHO npHKPe

nJI.llTbC.11 K CTCHKaM ueHOUH}'Ma. KaK npaeHJIO, HeCKO!lbKO JOOHll.OB npHKpenJI.lllOTCR 

BMecre BOD.HOA: TO\fKe BHYfPH ueHOUHyMa, «t>opMHpy.11 He60JiburyJO KOJIOHHIO, COCTOR

IJ.lYlO HJ 5- to oco6eA: (cM. pHc. 27, A) Ha KOHUe cre6e.rrbKa npoHCXO.llHT no'IKOBaHHe 

HOBblX oco6eA: B npouecce 6ecno11oro pa3MHOJKeHH.11, n03TOMY He HCKJllO\feHO, \fTO 

ece OC06H TaKoA: KOJIOHHH npe11cTaB.11JUOT co6oA: KJIOH. BHyrpH 0.llHOro ueHOUHyMa 

Cephalodiscus o6HT3eT HeCKOJibKO 11ec.11TKOB TaKHx KOJIOHHA:. Y Rhabdopleura cre-

6enbKH scex JOOHD.OB coe11HHeHbl c o6WHM CTOJIOHOM (cM. pHc. 27, S). 
HeCMOTpJI Ha 6oJibIIIHe pa3JlJfllHJI BO BHeIIIHeM o6JIHKe, opraHH3aUHJI J<PhVIOJKa6ep

HblX 6JIH3Ka K TaKoeoR KHIIIe'IHOJiblIIIaIUHX. floKpoBbl KPblJI0~6epHbIX o6paJoaaHbl 

O,llHOCJIOA:HblM 3nH.llepMHCOM, COCT0.111.J.Jj{M HJ CHJlbHO yrIJIOIUeHHblX :JKI)'THKOBblX KJie

TOK. Ha anHKaJibHoA (eepllIHHHoA) noeepXHOCTH KJICTOK 3nH.nCPMHca HMCCTCR TOHKKR 

cnoA: KYfHKYJibl, He npemITCTBYJOlllHA: 6HeHHIO JKJYI'HKOB. 

Ue.rroM iq>blJlo~6epHblX no11pa3,lle.rreH Ha re JKe OTJICllbl, 'ITO y KHIIIC\fHO.IUilDiaiumc. 

06IIIHpHb1A: npe.aporoeoR (xo60THb1A) Ue.JIOM 38HHMaeT 60Jibll1}10 \faCTb 061.eMa ro

JIOBHOro lllHTa. Xo60THbIR Ue.JIOM Jq>blJI0~6epHbIX CB.llJaH c BHeIIIHeA: cpeJIOA: JlByMJI 

CHMMCTpH'iHblMH UCJlOMOLcyicraMH, pacnOJIOJKeHHblMH Ha cnHHHOA: CTOpoHe 8 OCHOBa

HHH roJIOBHOro WHTil. llaIIIeBHD.H~ nepHKaPJl Jq>hlJIOJKa6epHhlX oxeaTblBaeT nepertHHA 

KOHeu CTOMOxop11a (CM. JIMee). 

ITapHblA: eopoTHHKOBblR Ue.JIOM OXBaThlB&eT nnmeeapH'l'C.llbffYJO Tpy6KY JlB)'Mjl no

JJyKOJlbU3MH cnpaea H CJieea. BopOTHHKOBble ue.noMbl, ce.11JaHHble c eHeIIIHeA: cpe.aoA: 

napHblMH ue.noMO.ll}'KTaMH, npoHHKalOT e op3.JlbHble naMCJIJibJ, a TaJOKe e PYKH H IUY· 

Ila.JlbUa JIOB'lero annapaTa. )l(}mKOCTb nOJIOCTH TeJia BblnOJIH.lleT onopHYJO «l>YffKIUUO, 

noJl.llep.lKHea.R PYKH H UJ.YJ18.1lbUa e pacnpaBJieHHOM cocTO.llHHH. 

fIOJIOCTb TyJIOBHlllHOro OTJie.Jla no11pa3.llCJieHa Ha npaeyio H JieBYJO nOJIOBHHbl 11op

COBelfT'PaJibHblM MeJeHTepHeM, Ha KOTOPOM IlOJIBeweH neTJieo6paJHblA KHWe\fHMK. 

l..J;CJIOM CTe6eJibKa He OT.llCJlCH OT nOJJOCTH TeJJa TyJIOBHlllHOrO OT.lle.Jla. 

3mrreJIHaJihHO-MblIIIe'IHble :itayl'HKOBble KJICTKH UeJIOMH'leCKOA: BblCTHJIKH «t><>PMH

PYJO'T y KphVIOJKa6epHblX MYCK)'Jiarypy CTeHKH rena. MycJCYJiaTypa CTCHKH TCJia npeJl

craBJJeHa y HHX npeHM)'ll.lecTBCHHO npo1101lbHblMH MbllllUl!MH. Oco6eHHO MOIUHhle JieHThl 

IlpO.llOJibHoA: MYCKYJiaTypbl npoxoJUIT no 6p10IIIH0'1 cropoHe Ty:nOBHIUHoro OT11e.rra H B 

cre6em.Ke. Coiq>ameHHe 3THX MblIIIU o6ecne'IHBaeT 61i1crpoe BnmfeaHHe 300Hl13 e Tpy6-
KY ueHOUHyMa. OrnocITTeJibHO MOlllHO paJeHTOA MYCKYJiaTYPOR o6Jia.n.aer nOJIJaTe.JibHasl 

n0110IIIea KJ)blJIO:llC36epHblX - ronoeHoA: lllHT. MblIIIUbl KJ)blJI0~6epHblX opnrnHJOBaHbl 

no THny Dl311KOA MYCJCYllaTypbl. nonepe'IHO-nOJIOCaTrul MYCKYJlaTypa y Iq)blJIOJKa6epma. 

o6Hap~eHa TOJJbKO e ucynaJibUax H e MblIIIuax-JaMblKaTCJIRX ue.rroMH'lecKHx nop. 

KMIIIe\fHHX iq>hVlon6epHblX HMeer U-o6p33ffY10 <f>oPMY· Poroeoe areepcme e eH,!lc 

nonepe'IHOA: WeJIH CKpblTO no11 HaencalOlllHM HHJKHHM Iq)aeM fOJIOBHoro lllHTa. Or 
.!IOpcaJibHOR CTeHKH KOpoTKOR paroeoA: nOJIOCTH enepea OTXO.llHT npeJlporoeoA: lIHBep

TMKYJI - CTOMoxop.11,. OH npe.acTaBJ1.11eT co6oA: Tpy6KY, 06pa3oaaHHy10 lK.fYTHKOBblMH 

IOleTKaMH 3HTO.llepM811bHOI'O 3fiHTCJIHfl, HO 8 OTJIH'IHe OT KJieTOJC CTOMOXOp)la KHWe'I-



Ho.nblW811lHX OHH He BaJCYO.llK3Hpoea111>1. XeCTKOCTb CTOMoxop.na y 1q>wro:»ea6epHhlX 

o6ecne•rneaeTCSI 60JibWOR TOJIWHHOH CJIOSI OCHOBHOI'O eeweCTBa coe.nHHHTCJibHOR 

TKaHH, 3a.Jlera1<>weR Me)K.!ly 6a3a.JlbHblMH I1JlaCTHHKaMH 3HTo.nepMaJibHOfO 3nHTe.JIKJI 

H Ue.JIOMH'ICCKOit BblCTHJIKH. flo OCH CTOMOxop.na npoxo.nHT uenO'IKa )'3KHX n011ocreR, 

npe.nCTaBJUUOll.l,KX co6oR OCTaTOK ero uetrrpaJibHOfO KaHaJia. 

PoToeasr nOJIOCTb nepexo.nHT B money, CTeHKH KOTOpoR npo6o.neHbl OBaJibHhlMK 

OTBCpcTIUIMH, se.eymHMH B :JKa6epHble KaHa.Jlbl. )((a6epHb1R KaHa.Jl npe.ncTaR/ISICT co-

6oR KOPOTJicylO Tpy6icy, BblCT.JlaHHYIO 3nHTe.JIHeM HJ BaKYOJIH3HpoBaHHblX KJieTOK. 

3Ta TPY6Ka OTKpbleaeTCSI BO BHCWHIOIO cpe.ny nonepe'IHblM WCJICBH.llHblM OTBCp

CTHeM - :»ea6epHOR We.JiblO. )((a6epHblX MeWKOB y tcpbLJIO;itCa6epHblX HCT. y 300HllOB 

Rhabdopleura, KOTOpble JIHWCHbl :»ea6epHhlX w.e.n:eA:, fa3006MCH ocyJ.UCC'l"MSIC'J'CSI '1Cpe3 

IlOKpOBbl PYK H mynaJieu. 

Dmnca nepexomrr B KOpoTKHR nHWCBO.n, coenHHJUOIUHRCSI c MCWKOBH,llHblM .lKeJIY,n
KOM. ToHxrut KHlllKa H.ner no cnHHHOR cropoHe TCJia H OTKpblBaeTCsr Hapyxy aHa.JlbHlilM 

OTBepcTHeM, pacnOJIOJKCHHblM Ha ero fOJIOBHOM KOHUC. 

Kpo11eROCR8JI CHCTeM8 tcpblJIO;itCa6epHblX npe.nCTaBJUleT co6oR CHCTCMY lla.JCYH, 38-

neralOW.HX B TOJIW.e OCHOBHOro sew.ecTBa, Pa3Jle.JI.RIOll.l,ero 68.3a.JlbHble I1JlaCTHHKH 3flH

TC11He8 . .[lopcaJibHblR KpoBeHOCHhlR cocy.n npe.ncraBJUleT co6oR npo.nOJiro:ea'I)'lO Jiax:yHY 

Ha cnHHHOR CTOpOHe xeny.nKa, KOTOpaSI COe.nHIDleTC.R c UCHl'pa.JlbHblM HJIH cep.ne'IHblM 

CHffYCOM. B OTJIH'IHe OT KHWC'IHO,nblWall.l,Hx y KpblJIO:llGl6epHbIX cep.ne'IHblR CHffYC pac

n011araeTC.R cnepe.rrn OT CTOMoxop.na. IlepHKap.nHaJibHblR uenoM OXBaTblBaeT cep.ne11Hbdt 

CHHYC cnepe.!lH. Or 3a,nHero KOHua UCHTpaJibHOfO CHffYCa OTXOJUIT HenapHblR BCHTpa.Jlb

HblR fOJlOBHOR CHffYC, KOTOpblH pal,lle.JI.ReTC.R Ha nea cocyna, OXBaTblBalOll.l,HX rJlOTJcy. 

Coe,nHIDUl:Cb, 3TH .!lBa cocy.na o6pa3YJOT eeHTPaJibHblR KPOBeHOCHYR cocy.n, H.llYlllHR 

.no KOHUa CTe6e.JibKa. TaM OH noeopa'IHBaeT Ha cnHHHYJO CTOpOHY cre6e.rtbKa H, npo

XO)ljl no HCMY, nocreneHHO HCTOH'laCTCSI. K.anHJlJISlpHaSI ceTb B noKpoeax H B CTeHXe 

KHWC'IHHKa coe.nHH.ReT cnHHHOR H 6p10wHoR KpoeeHOCHble cocy.nbl. B KIDK.llOR pYKe 

noe11ero annapaTa npoxo)lSIT .nee npo,nOJibHble KpOBeHOCHble naJcyHbl (Ha .nopcaJibHOR 

H BCHl'pa.JlbHOR cropoHax PYJCH). 

lb-Ja Me.JIXHX paJMepoe KPOBCHOCH!Ul CHCTCMa KPhlJIO:llGl6epHYX opraHHlOBaHa 

npow.e, 'ICM y KHWC'IHO.nblWall.l,HX. TaK, Cl'pyicrypa, COOTBCTCTBYIOlll.aSI rJtOMepyJIIO

cy, y KpblJloxa6epHb1X npe.ncTaRIIeHa BHJlOH3MCHCHHblM Ue.JIOMH'ICCKHM 3nHTeJIHCM 

Ha CTCHKe BeHTpa.JlbHOfO fOJIOBHOfO CHHyca. Ilpe.nnonaraeTCSI, 'ITO neperpyxeHHblC 

npo.nyicraMH o6MeHa KJICTXH Moryr OTphlBaTbCSI OT CTeHKH cocy.na H BblBo.nHTC.R BO 

BHClllHIOIO cpeny 11epe3 UCJlOMH'ICCKHe nopbl. 

Hepaau CHCTeMa KPblJIO:»ea6epHb1X npe.nCTaRIIeHa Htrrpa3nHJlepMaJibHblM Hepe

HblM cI1J1eTeHHeM. HepBHble CTBOJlbl H raHrJIHH npe.ncTaemncrr co6oA y KpblJIOJKa-

6epHblX cryw.eHH.R 3TOrO CIIJICTCHH.R. Ha cnHHHOR CTOpOHe Me)K.!ly OCHOBaHHJIMH 

pyx: noeqero annapaTa pacnOJiaraeTCH eopOTHHKOBblR raHmHR, OT xoroporo 6epyr 

H8'1aJIO napHble HepBbl, yxo.llSIW.He B pyKH. Or BOPOTHHKOBOro raHrJIH.R OTXONIT TalaCC 

OKOJIOfJIOTO'IHble COCIJ.HHHTCJlbHble TJOKH, KOTOpble BCTpC'lalOTCSI no.no pTOM H .naJOT 

Ha'laJIO BetrrpaJlbHOMY HepBHOMY CTBOJIY, TI1HYIUCt.fYCSI no cpe,nHeR JIHHHH 6pJOWHOI 

CTOpOHbl B cre6e.rteK. 

KpbUIOJKa6epHble p83,Il.eJlltRODOJIW. napHhlC J'OHll.11.bl Cephalodiscus 38.llCraIOT B 

T)'JIOBHWHOM UeJIOMe enepe.nH xeny.nKa. IlporoKH fOHa.D, OTKpbIBaJOTC.R Ha cnHHHOI 

CTOpOHe cpa3y JKC noJa.nH UCJIOMH'ICCKOR neperopo.nxM MC)l{.D.y BOpOTHHKOBblM H 

yYJIOBHWHhlM UC110MBMH. y 300H.!IOB Rhabdopleura HMCeTC.R TOJlbKO OJJ,Ha (npaB&JI) 

l'OH8,118. 
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PKc. 29. P&leHTHe RJtabdopleura (no S. Lester, 1988): 
A - r - .apo6neHHC .11.Aua; ,a, E - J>CCHK'IHllJI JIK'fKtual; )K, 3 - WCTBMopcllol; H, K - pa3llH'l'lle nepaoA 
oco6M KOJIOHMM; I - J8'18TOK l'OJIOBHOfO llUIT3; 2 - KOJWH; J - J8'1llTOK TYJIOBMWB; 4 - J8'13TKH pyx; 
5 - J8'18TOK 80pontHIC8; 6 - cre6encK; 7 - DO'IKH 

11AueKJICTKM KPWIOJ1Ca6epHhlX co.nep:llCaT MHoro :»::eJITKa. BWiyruu110lll,HecJ1 H3 HHX 

nwrnHKH He nHTaIOTCJI. B retfeHHe HecKOJibKHX qacoB OHH nOJIJaJOT no .!lHY Ha noKpbl

TOM pecHH'IKRMH Ja'laTKe fOJIOBHOI'O IUHTa, JaTeM npHKpellJUIJOTCJI KO .!lHY H Bbl.!leJUIIOT 

BOKpyr ce6JI 6eJIKOBYIO KancyJiy (3a'laTOK ueHOUH)'Ma), no.n JaIUHTOA KO'TOpoA JIH'IHHKa 

npeBparuaeTCJI B nepebli\ 300H.!l KWIOHHH (pHC. 29). Bee nOCJienyJOIUHe oco6H KWIOHHH 

803HHKaJOT 3a C'leT nO'IKOeaHHJI. 

B OTJIH'IHe OT IGt:We'IHO.!lblW81UHX, KOTOpble He coxpaHJllOTCJI B HCKOnaeMOM co

CTOJIHHH, HaxO.!lKH KOJIOHHA .npeBHHX KpbU10:lKa6epHb1X 06bI'IHbl B nopo.nax Ha'IHHaJI c 

eepXHero KCM6pHS1 (OKOJIO 500 MJIH JieT HaJa.n) .no KaMeHHOyroJlbHOI'O nepHO.!la (OKWIO 

300 MJIH JieT HaJa.n). HcKonaeMblMH KpbVIo:lKa6epHbIMH C'IHTaJOTCJI npe.ncTaBHTeJIH 

oco6oA rpynnbl rpanTOJIHTOB (Graptolithina). Oco6eHHO MHOI'O'IHCJieHHbl OHH 6hlJIH B 

op.noeHKe H cHJIYPe. Torn.a rpanTOJIHTbl npe.ncTaruuurn co6oA npoueeTaJOl.lzylO rpynny 
MOpcKHx opraHHJMOB. IlpH 3TOM Hapsucy c .noHHbIMH KOJIOHIDIMH paJJIH'IHOro crpoeHIDI 

BC'J'Pe'la.JIHCb H KOJIOHHH, IlJI8BaBWHe B TOJIIUe 80.!lbl. 

nPOHCXO)l(AEHHE XOl140Bb/X JKHBOTHblX 

HCTOpHIO npoHcxoQeHIUI H H8'18JlbHhlX 3T8.IJOB ::.eon10uHH xop.noeYX, KOHe'IHO, 

neNe scero 6WIO 6bl npo'IHT8Tb Ha na.JieOHTOJIOrH'leCKOM M8TepHa.Jie. 0.!lH8KO He

TPY.!lHO BHJJ.eTb HecKonbKO o6croSITCJ'lbCTB, MewaJOIUHX TaKOMY peweHHIO npo6.neMhl. 

Bo-nepeblX, cneuHq>HKR rpynnbl Morna 6blTb «38IlHC8Ha• TOJibKO Ha MjlfKHX TKaH.RX, 

KOTOphle IlJIOXO coxpaH.RIOTCJI B HCKOnaeMOM COCTOSIHHH, nOCKOJlbKY peD.KO npeeparua

IOTCJI B HH<t>opMaTHBHble OKaMCHeJIOCTH (<t>occHJJH3yIOTCSI). Bo-B'l'Ophlx, a6cOJIIOTHhlA 

BOJpacT po.noH8'1a.JlbHHKOB XOP.!lOBhlX .no.uceH COCTaBJIJITb HHKaK He Mettee nOJIYMHJI

nHap,lla JleT (BpeMSI KeM6pHA:CKOI'O «B3phlea <l>opMoo6paJOBaHIDI• - HCXO.!lHOA TO'l:JCH 

o6oco6JieHHJI H P83BHTHJI npaKTH'leCKH ecex H3BeCTHblX THilOB MHOroKJieTO'IHblX 

ZHBOTHYX). H HaKOHCU, Hlfl'CpnpeTilUHJI, onOJH3HHe HaitJJ.eHHhlX HCKOnaeMYX ocnrr-



Jc:OB - 31'0 311,ZUl'I& 1fPC3BLl'laAHoA CJIOJICHOCTH. ()cyw:CC'l'IDITb eC MO:JICHO JIHWb nyrCy 
CKpynyJIC3HOro aHa.JIH3a fOMOJIOfH'IeCKHX OTHOllleHHA o6Hapy;«.eHHhlX CTPYJCTYP c 

.neTa.JI.R:MH aHaTOMH'leCKOro C'fPOCHHJI KaJCHX-JIH6o peueHTHhlX cpopM, a 31'0 y;«.e -

npHCMhl cpaBHHTC.1IbHOR aHaTOMHH. KpoMe roro, nanemITOJIOilUI npalCm'leCKH HH'ICM 

He MO:lKeT nOMO'lb B HCCJie.noeaHHH Ha'la.JibHblX CT8,!J.HA mrroreHeTH'ICCKOro llHKJia JKH

BOTHhlX opraHH3MOB, a 3TO - O.ntta HJ BaJKHeAlllHX COCTaBJUIJOlllHX B peKOHC'fP}'KllHH 

nym HCTOpH'lecKoro pa:ieHTHJI cpaeHHBaeMhlX cl><>PM c onopoR Ha «Mero.n TPOAHoro 

napaJI.JleJIHJMa•. HMeeTc.R: e BH.llY ncnoJib30eaHHe noCJie.nosaTeJibHOCTH, coena.na10-

meR B 'fPCX MopcP<>JiofH'leCKHX pR.!lax (3M6pHOJIOrH'leCKOM, naneOHTOJJOfH'ICCKOM H 

cpaBHHTeJibHO-aHaTOMH'leCKOM), B Ka'lecTBe Mo.ncnH cpHJioreHeTH'leCKOro pSUJ.a, OT

pura10mero peanbHhle npeo6pa:ioeaHH.R: e 3BOJIIOllHH HJyqaeMoR rpynnhl. 

Oepehle nonblTKH noncKa eeposiTHhlX npe.nKoe xop.noeblX :lKHBOTHhlX, ocHoBaH

Hhle Ha cpaeHHTeJibHO-aHaTOMH'lecJCHx KpnrepH.R:X, enoJIHe eCTCCTBeHHO C'fPOHJIHCb 

Ha Ha.JIH'IHH OOlllHX npHJHaKOB MC:lKJlY xop.noeblMH H 6ecno3BOHO'IHhlMH. 003TOMY B 

'IHCJie rnaBHblX npeTett.neKI'OB OKa3a.JIHCb KOJib'laTble 'lepBH, oco6eHHO HX HaH6oJiee 

npo.nBHHY'fblC rpynnbl • .ll.eRCTBHTeJibHO, y 3THX :lKHBOTHblX OT'ICTJIHBO BhlpaJKeHbl .ney

CTOPOHIDUI CHMMeTpIDI, MeTaMepHSI, npncyrcTByeT BTOpH'IHaJI nOJIOCTb TeJia. llro .lKe 

K.acaeTCSI CJIH'leHHSI nJiaHOB C'fPOeHHSI, TO H mecb, Ha nepBblA BlfJIR.!l, npo6JieMa pe

wanacb .nocraro'IHO npocro. Hy;«.Ho TOJibKO nepeeepffYTb 'lepesi Ha cnHHH}'JO C'l'Opotty, 

H BlaHMHOe Ha.JIO:lKeHHe OCHOBHhlX CHCTCM opraHOB noKIDKeT coena.neHHe co cxeMoA 

xop.noeoro :xrneOTHoro. UeH'fPa.JibHast HepeHrui: cncreMa pacnOJimKHTcst Ha cmmHoA 

CTOpoHe, a OCHOBHblC cocy.nbl KpoBeHOCHOA CHCTCMbl - Ha 6pIOlllHOA. 0.nHaKO 6o.llee 

TIUaTeJibHblA aHa.JIH3 nOKa3blBaeT, 'ITO .ne.no o6CTOHT OTHIO.nb He TaK npOCTo. y 'lepeeA 

He y.nanocb HaRTH H HHK.BKHX f()MOJIOf()B xop.nbl. Hx llCH'fPa.JibHaJI HepBHaJI CHCTeMa 

He HMeeT BffYTPCHHeR noJIOCTH H HHa'le pa3BHBaeTC.R:, 'leM y xop.nOBblX. MeraMepH.R: 

KOJlb'lellOB 3aXBaTbleaeT ece CHCTeMhl opraHOB - OT nOKpoBHOA TKaHH .no roHa.n H Bbl

.neJIHTeJlbHhlX opraHoe, 'ITO coeeprneHHO He xapaJ<TepHo, npe)l(.lle ecero, ,lJ,JlJI HH3lllHX 

xop.nOBblX. no-paJHOMy pa3BKBaeTCSI H BTOPH'·IHaJI nOJIOCTb Te.11.a y KOJlb'laTblX qepeeA 

H xop.noeblX. B nepeoM CJiyqae ue.noM 06paJyeTcJ1 nOCJie MHrpal.lHH MeJo.nepMa.JibHblX 

KJICTOK H npHTOM CXH301.leJibHO, T. e. 3a C'ICT pacmenneHHSI KJieTO'IHOR MaCCbl. y npH

MHTHBHblX xop.noeblX :iKe OH HCXO.nHo 803HHKaeT B DH.Ile nOJIOCTeR, napHhlX MeJO.nep

MaJibHblX MelUKOB, OTlllttypOBYBalOlllHXCSI no OOKaM OT nepBH'IHOA JCHWKH, H HOCHT 

HalBaHHe 3HTCpolleJibHOro. 

Ope.nnpHHHMa.JIHCb TalOICe nonblTKH BblBeCTH xop.noBblX HJ 'IJleHHC'l'OHOrHX (pa

KOCKopnnoHoe, Me'leXBOCTOB, HaceKOMhlX), MOJIJIIOCKOB, KpyrJiblX 'lepeeR, rpe6He

BHKOB H T. n. 0.nHaKo y npe.nCTaBHTeJieR ecex 3THX rpynn MHoro o6wero c KOJib'la

TblMH 'lepBSIMH, HO Ha6J110.na10TCSI npHHllHnHa.JibHble OTJIH'IH.R: OT xop.noeblX no BCCM 

nepe'IHCJieHHhlM BblWe npHJHaKaM aHHeJIH.ll, H, fJiaBHOe, ece OHH BXO,n.R:T B rpynny 

nepeH'IHOPOTblX )ICHBOTHblX, 06Jia.JJ.aTeJieA cnnpa.JibHOro .npo6JieHHSI c BblCOKOA CTC

neHblO .nerepMHHH3Ma pa.JBHTH.R: (B OTJIH'IHe OT 6oJiee peryJI.R:THBHOro 3M6pHOreHe38 

BTOpH'IHOpOTblX). 

J.13 'IHCJia cneuHcl>H'leCJCHX npH3HaKOB xop.nOBblX JKHBOTHblX, no KpaRHeA Mepe, 

QIUIH - :llC36epHhle lllCJIH - o6Hap}')K.H.BaeTC.R: H y npe.ncTaeHTeJieR THna Tio.nyxop.noeble 

(Hemichordata), KOTOpblA TalOICe OTHOCHTCSI K BTOpH'IHOpoTLIM. TaKOBbl KHrne'IHO,llhl

rnawne (Enteropneusta), HanpHMep 6aJI.R:Hornocc ( «)l{e.rry.neeblA 'lepBb•; Balanoglossus), 
H rny6oKOBO.nHhlC KOJIOHHa.JibHble cpopMbl KpbUIO:llC36epHblX (Pterobranchia) H3 po.noe 

Rhabdopleura H Cephalodiscus. PattHHe CTa.llHH pa3BHTHst 3THX )ICHBOTHblX OCYIUCCT

BJUIJOTCst CXOJlHO c TaKOBWMH y xop.noewx, T. e. c P8.!lHa.JibHhlM .npo6.neHHeM, CJia6oA 



CTCilCHblO ,lle'lepMHHHlM8, CXOJlHlilM Pll3BH'111CM HcpBHOA: CHCTCJllW H aHrCpou;cn:bllliX 

UCJIOMOB. 

HeyD.aqm,;ie nonYTKH BhilBecTH opnurn381.UllO TC11a XOJmOBhlX nyreM HHBepcHH crnm

HoA H 6plOWHOA cropoH KaKOl'O-JIHOO nepeHqHopororo 6ecnoJBOHOqHoro He D.a.JOT 

OCHOBaHHA nOJIHOCTblO HCKJIJOlfHTb 3nHJQll nepeBOpoTa HJ rnnOTCTHqeCKOl'O cueHapHSI 

3BOJllOUHH XOPD.OBhilX. IlepcneKTHBHOCTb TaKHX npeD.nOJIO:lKeHHA, HO no OTHOWeHHIO 

K npe.ncTaBHTeJIKM rpynnhil BTOpHqHOpOThilX, He.llaBHO noJiyqHJia nO.llTBep)l(J(eHHe 

(8. B. Ma.11axoB, 1977 ). B cpaBHeHHH c KapTHHoA y npHMHTHBHhilX BTOpHqHopOThilX 

y XOP.llOBhilX OKaJhlBalOTCK o6paTHhilMH H pacnOJIO:lKeHHe OTBepcTHA B UCllOMHqecKHX 

nOJlOCTIIX (KaHaJIOB-UCllOMO.nyKTOB), H nOJUlpHOCTb aCHMMeTPHH HX nepe.nHeA nap.bl, 

H nOJIO:lKeHHe 6nacronopa BMecre c Ja'laTKOM UCHTpaJibHOA HepBHOA CHCTeMhil, H, 

HaKOHCU, HanpaBJieHHe KpOBOTOK8 B fJiaBHhlX npO.ll01lbHhilX cocy.nax. IlOBO.llOM K nepe

BOPOTY MOf nOCJIY)KHTb, HanpHMep, nepexo.n OT JIOBJIH npH noMOll.l,H BCTBHCTblX lUYIIB

JieU BJBeweHHblX B BOD.e nHllleBblX qacnm, KaK 3TO .llCllaJOT rrrepo6paHXHH, K c6opy 

MHKPOCKOnH'lecKoro KOpMa Ha nosepXHOCTH rpYJfFci. TaKHM cnoco6oM IOHhile JIH'DIHKH 

BeCTHMeHTHcf>ep (npe.ncraBHTeJteA noroHocf>op) co6HpaJOT 6aKTepHA c noBepXHOCTH 

cyt5crpara. B pa.MKBX BepcHH B. B. ManaxoBa paHHHA npeD.OK xop.noBhlX npeD.CTaBJUICTCSI 

B BH.lle OpraHHJMa, Jie:xcaw.ero Ha rpyirre CBOeA HCXOllHO CnHHHOA cropoHoA H cnoco6-

HOl'O nOJIJaTb 6.rlaronapSI IlO.llBK.lKHOMy tUJ.eHHCTOMY XBOCTy. '.:)m 'IJICHH1GI. B03HHKJIH 3a 

cqe-r .nonOJIHHTeJibHOA .ll.mt>cf>epeHUHpoBICH Ja.LI.HeA napbl UCllOMOB HJ TJ)Cx nap, HCXO.llHO 

npHcymHx BTOpHqHOpoTblM. B D.aJibHeAweM 3TOT llJieHHCTblA XBOCT OKaJaJICR npHroD.

HhilM H ,ll)UI YH.llYJUIUHOHHOro nJiaBaHHSI, KaK y JIHqHHKH aCUJl,lJ)fH. Ilpae.na, CTpOCHHe 

JIH'IHHKH aCUJl,lJ)fH C ee pOTOBhilM OTBepcTHeM, pacnOJIO.lKeHHblM Ha CnHHHOA CTOpoHe 

Henocpe.ncrBeHHO BnepeD.H OT •MOJra•, HaBOD.HT Ha MhilCJib, 'ITO elO nepeBOPOT TaK H 

He npoitzI.eH. Ho y naHueTHHKa 3TO npeo6paJoBaHHe, HecoMHeHHO, noJa.IIH, H OHO 

OCTilBHJIO CJieD. B BH.lle peJKOA acHMMeTPHH Ha paHHHX CTa.IlHSlX pa3BHTIUI. 

HeCMOTP.R Ha npHHUHnHaJibHble COMHeHHSI, BhilCKa3aHHble B Haqane .naHHOro J>83-
.11Clla, naneoHTOJiom.11 BCe .JKe npHHeCJia HHrepecHble MarepHanbl, npeD.nOJIO.lKHTellbHO 

ocBelllalOW.He cf>opMHpoBaHHe nJiaHa CTpOeHHH xop.noBhilX JKHBOTHhilX. B nocne.nHHe 

D.ec.11THJ1eTIU1 noHBHJIHCb ny6JIHKaUHH P . .[bcecf>cf>pHca, nocB.RW.eHHble TW.aTCJibHOMY 

HJyqeHHIO KaJJ.bUHXOP.llaT - MHoroqHCJieHHOA, paJH006paJHOA H xopowo npeD.CTaB

JieHHOA B naneOHTOJIOfH'leCKOA JICTOflHCH rpynnbl .npeBHHX HfJIOKOJKHX, BOJMOJKHO, 

6JIHJKHX HCXOnHo K MOPCKHM JIHJIHKM (R. Jeffries, 1986 ). 0HH cyw.ecTBOBaJIH, no 

Jq>aAHeA Mepe, c BeH.aa (D.OKeM6pHACKOl'O nepHQlla), Ha npOTHJKCHHH BCero KCM6pHJ1 

H .llO cpe.nHero D.eBOHa (T. e. npHMepHO B reqeHHe 220 MJIH JieT, 600- 380 MJIH JleT Ha-

38.ll). Ha OCHOBaHHH neranbHOro HJY'ICHKK cpaBHKTCJlbHoA aHaTOMHH 3THX )KHBOTHWX 

~cf>cf>pHc paJBHJI opHrnHaJibHYJO BepcHJO paHHHX 3TanoB 3BOJIJOUHH xopD.OBhilX. 

IlepBOHa'laJibHO D.peBHeAwHe npe.ncTaBHTCJIH KaJJ.bUHXOpD.aT 6hlJIH CHJVlqHMH JDl

BOTHhilMH, TCJIO KOTOphlX, KaK Hy 6oJibWHHCTBa HfJIOKO)IQ{X, 6hlJIO flOKJ>blTO mrnUHpeM 

HJ MOHOKpHCT3JIJIOB KaJJ.bUHTa (OTCJOD.a HaJBaHHe rpynnbl) H JaKPenmuIOCb B rpYlfTC 
c nOMOll.l,blO XBOCTOBOl'O CTe6CJibKa (KaK y MOpcKHX JIHJIHA - KpHHOH.lleA), a nHTaHHe 

ocyweCTBJIJlJIOCb c nOMOW.bJO napHhilX JIOBqHx w.ynaneu - Jiocf>ocf>opoB, noKphilThilX 

pecHHqHblM 3flHTeJIHeM, c OTUe.lKHBaHHeM co6paHHOro MHKpol1JlaHKTOH8 Ja cqCT 

JKa6epHblX OTBepcTHA. HarJUl;lffhlM BOnJIOW.eHHeM lKHBOTHoro, JaHHM8.lOlllero TaKYIO 

3KOIIOrnqeclcy10 HHWy, T. e. 6JIHJKOA lKHJHCHHOA cf>opMoA, Moryr CJiyJKHTb COBpeMeH

H.ble nrepo6paHXHH HJ IlOJIYXOpnOBhilX. Ilo KaKHM·TO npH'IHHaM npeD.CTaBHTeJIH 3TOA 

rpynnhil 6HJiarepaJibHO-CHMMeTPHqHhlX lKHBOTHhilX Jier.llH Ha Il>YHT npaBOA CTOpoHoA 

TeJia (3TY nepeX<WfYIO rpynny Ha31a1B3JOT Dexiothetica - CJJeDDlHC Ha npaaoM 6ox:y.). 



B HTOre OHM yrpaTHJIH Jiocpoct><>p, a TalOICe ~6epHble OTBepcTHJI npaeoA C'l'OpOHlil, 

ar1ero HX TC.110 CTaJIO peJKO aCHMMeTpH'~HblM. 

Ha CJieeyJOIUeM 3Tane 3BOJUOUHH KaJJbUHxopn.aT c4>oPMHJ>OBaJiacb rpynna llCHBOl'HlllX 

c O'rleTJIHBO BblpaxeHHOA acHMMeTpHeA (Comuta), npH\fCM CJIHJeBOA JIOB\fHA annapaT, 

no-BH.nHMOMy, nepeMeCTHJICJI y HHX BHyrpb rJIOTKH. B CBJIJH c 3THM coxpaHHBWHAc11 

y HHX JlCBblA JIO$oct>op COKpaTHJICJI B pa:JMepax H yrpaTHJI nepHC'fYIO cpopMy, a \fHCJIO 

xa6epHblX OTBepcTHA y&CJJH\fKJIOCb, BepoffTHO, B CKJiy cyureCTBeHHblX npeHM}'lllCCTB 

taKOro cnoco6a cpHJibTJ)aUHH numeeoro Marepuana npH MHKpOcpamH. 0.mmepeMeHHO 

c 3THM 6KJiaTepanbHO-cHMMCTJ>H\fHhlA xeocroeoA cTe6e.neK KOPHYT yrpaTHJI JKeCTK)'JO 

C8'13b c cy6crpaTOM H npeepaTHJICff B OpraH llBHJKCHIDI, IlOJBOIDUI JKHBOTiiblM uenmrn.cff 

ero JarH6aIOIUHMCJI KOH\fHKOM Ja rpyHT H IlO.llTflfHBaTb TC.110, T. e. IlOJIJaTb XBOCTOM 

enepen. Ilporpeccupyiomee ycHJieHHe cpHJibTJ>YJOIUHX cpyHKUHH rJIOTXH cnoco6crBOBaJio 

clK>PMHpoBaHHIO B HCA 3HJJ.OCTHJill, KOTOpblA BOJHHK B peJyJibTaTe npeo6pa30B8HHJI 

JlOXODJIIUHX .llO fJIOTKH OCTaTKOB peCHH\fHblX 6opolLJ.OK yrpa1.1eHHblX Jiocpo<Popoe. 

nocreneHHO y 6o.nee IlOlLl.HHX H OpoJJ.BHHyn.IX KaJibUHXOp.naT (Mitrata), npe.zmo

JiomITCIIbHO DOTOMKOB KOpffYT, BTOpH'IHO BOCCTaHOBHJIBCb 6KJiaTCpa.JlbHaJI CHMMeTpHJI 

Pikala, HKKHciceM6pHACICOe 
!IepBH'IHOC xop.aoaoe 

.Jbl'iHHxa COllpcMCHHOft 8CUHJIHK, 
BOIVIOTHllWaJI opraHHJllUHJO 

ncpBH'IHhlXXOp~OBhlX 

.llO nepeaopora 6plOWHOlt 
CTOpoHOlt BBcpx 

MHTPBT- rpynnhl XllllbUHXopmrr, 
BTOpH'IHO BOCCraHaB!IHB8IOU1KX 

CKMMCTPKJO 

Cothumocystis, npellCTllBHrCJD. 
KOPffYT - XllllbUHXOjm8T c pclKOA 
8CHMMCTPKClt TyJIOBKWa, B03HKKlUCA 
ROCJIC )'IU18Jll,1118HIUI xpY..11~pHCX'O 
npenKa npaehlM 6oJCOM tta cy6crpBT 

Rhabdopleura, COllpeMCHHOC xpwnoxa6cpttoe, 
KCXO,llHO 6HJI8TCpallbHO-CKMMCTPK'IHOC 

l\mOTeTH'ICCKOC npeaKOBOe BTOpll'lllopoTOC, 
II01138.l)WCC no .llHY 

PHc. 30. npeJlnOJlaraCMaJI. noc.neJJ.ORaTCJlbHOCTh Mop<llanOrH'ICCkHX COCTOJIHHA, KOTOpyJO MOrnH 

npoATH XopilOBblC B ceoeA paHHCA 3BOJllOUHH - CTa.llHH fHDOTCTH'ICCKOI'O cueHapKJI 
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(• TOM 'IHCJIC 6n:aro.nap.11 .nononHHTCJibHOM)' pa3BHTHJO npaBblX xa6epHblX lllCJieA, 

KOTOpble Hy JiaHUCTHHKa lf>opMHP)'lOTCA c onol!J,aHHeM). IloCJie.nHee MOrJIO npoH30A

TH 8 nop.11.llKe a.nanT8UHH K CKOJibJKeHHIO TeJia no ropH30HTaJibHOMY rJI3.llKOMY H.JIY. 
Ilo3JKe, cornacHo npennon<DkeHHIO P.,l(Jlc:e4>$pHca, noKpoBHble TKaHH oceo6o.nHJIHCb 

OT K8.llbUHTil. 

PeKanHTYJIJIUHOHHblM (T. e. CBA3aHHblM c noB'l'OpeHHeM npen.KoBNX npH3HaKoB B 

KHJlHBHJlYaJibHOM pa3BHTHH) OTp3)KeHHeM 3TOfO nana 3BOJIIOUHH xop.noBblX Moryr 

CJIYXHTb JIH'IHHKH BCUH.llHA, annepH.llHKyJISIPHH H JlH'IHHKH JiaHueTHHKa, JieBOCTO

poHHJOIO aCHMMCTpHIO KOTOpblX MOJICHO paccMaTpH88Tb KaK HaCJie.nHe KaJlhUHXOp.naT 

(acHMMeTpHR Bblp3)KeHa, KpoMe Toro, B aHaToMHH B3pocJiblX JiaHueTHHKOB). KaK 

BHJXHM, eepcHA P.)lJ1C:elf>$pHca eecbMa C03ByqHa npe.ncTaBJieHHAM B. B. MaJiaxoea, 

XOTR .nonyCKaCMOe HM yKJ13.llblBaHHe npe,nxa Ha npaeblA OOK COOTBCTCTBYCT noeopO'I'}' 

OKOJIO npo.nOJihHOA OCH TOJibKO Ha 90·. IlOHHTHO, 'ITO OH ,nOllJIC.eH 6Wl He MeHee pe3KO 

HapywHTb HCXOJlH)'lO CHMMCTpHIO TCJia. 

YnpomeHHoe rpa$H'lecKoe o6o6w.eHHe oIIHcaHHblX 3BOJIJOUHOHHhlX co6LITHA OT0-

6p3)KeHo Ha pHc. 30. Ynpow.eHHe COCTOHT, e qacTHOCTH, e TOM, lfJ'O l!J,eci. OTCY'fCTBYeT 

nOCJie.noBaTCJibHOC OTpwteeHHe nmOTe3 0 npH'IHHBX H npoRBJieHHJIX nosoporoe TCJia 

OKOJIO npo.llOJlhHOA OCH. 

Pe3KaA acHMMeTpHA Ha paHHHX cTa.nH.11x pa3BHTHR naHueTHHKa (cM. pHc. 8), 
no-BH.llHMOMY, no.n.nepJIC:HBaeTCSI npHCYIIJ.HM eMy JIH'IHHO'IHblM npHcnoco6JieHHeM, 

HaueJieHHblM Ha paHHH~ «JanycK• CJIHJeeoro lf>HJihTpa. Pa.nH Heo6xo.nHMoro e 3TOM 

CJI}":lae npoTHBOCTOAHIDI JieBblX (nepBH'IHblX) J1C:a6epHblX W.eJieA poTOBOMY OTBepCTHJO 

OHH BpeMeHHO nepenOJJ38JOT Ha npaeyJO CTOpoffY, eeposrmo, 38.Zlep:lKHBaJI nOABJleHHJI 

npaBblX (BTOpH'IHblX). 

no coepeMeHHblM npenCT8.B11eHHJ1M, THn Xop.noa1i1e (Chordata) npHHJITO nQ!lp83-

llCJIJITb Ha TpH no.nnma: 

I. JiecqepenHble (Acrania). 

2. 060JIO'IHHKH, HJIH JIH'IHHO'IHoxop.noeble (Tunicata, s. Urochordata). 

3. IloJBOHO'IHble, HJIH qepenHhle (Vertebrata, s. Craniata). 

nOATV1n n03BOHOYHblE 
(VERTEBRATA), V1/\V1 YEPEnHblE 
(CRANIATA) 

Bon:bWHHCTBO xop.noeblX :lKHBOTHblX no YPOBHIO ceoeA MOp$<>$H3HOJ10fH'leCKOA 

opraHH3aUHH 8 KOpHe npeeocxo.nHT npe.nCTaBHTe.lleH paCCMOTpeHHblX BblWe no.nTHnOB 

xop.nOBblX, T. e. o6oJIO'IHHKOB H 6ecqepenHblX. 0HH npHH3MeJIC:3T K no.nTHny nooeo

HO'IHble (Vertebrata), HJIH qepenHhle (Craniata). Xapa1crepHJYS1 3TO 061.e.nHHeHHe e 

UeJIOM, Ha.no, npeJIC:.lle ecero, OTMCTHTb, 'ITO npHHa.D,Jle)IUllJ..l.HX K HeMY )KHBOTHblX OT

Jlff118eT axTHBHblA o6p83 .l0t3HH. 3'ro 3HB'IHT, 'ITO OHH axTHBHO JlBHraIOTCA 8 npouecce 



.PHc. 31. CxeMaTJAecKHA nonepe11HhlA pa3pe3 

3ltPQ!lbllWl aM$H6HH nOCJJC .llH<J><l>epelfUHPOBKH 
OCHOBHblX KOMnOHCHTOB MC3QllCPMhl H HepB

HOA CHCTCMbl: 

J - COMKIDI (3nHMep); 2- napHCTBJlbHWA JIHCTOX 

Me30J1epM8JlbHOA 6oKOBOA ll.118CTHHKH (rHnOMe

pa); J - KHWKa; 4 - BHCUepa.n:bHblA JIHCTOK 

Me30Z1epM8JlbHOA 6oKOBOA nnaCTHHKH (!'MnOMeps); 

5 - cnHHHBR aopra; 6 - xop.a.a; 7 - c101eparow; 

8- MHOTOM; 9- 11epM8TOM; JO- HepBHBR TPY6-
xa; I I - HePBHblA rpe6eHb; 12 - 31CJ'OJ1epMa 
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Piie. 32. KoMnOHCHThl annaparoB KOlKHOA '()'BCTBHTCJibHOCTH (A - no G. Schl01Ser c HJMeHeHIUl

MH; .b, B - no H. Giersberg, P. Rietschel): 

A - cxeMa pacn011QlKeHHll yro.mueHHA 3nHJlepMHca (!1.11U£11l) Ha ronoae 3M6pHoHa &Mcl>H6HH, &Hll c6olcy; 
E, B - MexaHopeuerrropbl KOlKH, HespoMacT (.b) K HH1CaI1cy11HpoBaHHoe TCJtbUe (B): I - flla.JHOA 6oKaJI; 

2- MBlltOJJ.8 2-A H 3-A BeTBeA TPOAHM'!HOro Hepsa; J - 38'13TOK CJiyxoaoro IlyJblpbKll; 4 - 'IBCTH 11opoo

J18TeP8JlbHOA llJIBKQ!lbl (HCTO'IHHK 6oKOBOA JIHHHH); 5 - '18CTH 3IlH6paHXHaJ!bHOA llJlaKO.llbl (HCTO'IHKlt 

BHCUeP8J!bHblX Hepeoa - VII - X); 6 - Ja'IBTOK nepeJJ.HeA llOllH rano4>HJa; 7 - o6oHllTCJtbHaff ll.llBKOll8; 

8 - XPYCTBJIHKOB8JI JlJl3XO.ll8; 9 - ll.llaJCC>.118 nepeoA BeTBH TPOAHH'IHOro Hepaa; JO - no6o'IHoe (peryJUl

TOpHoe) HepeHoe BOJIOKHO; I 1 - fJIBBHOe Hep&Hoe BOJIOKHO; 12 - coe)1HHHTC.JlbHO-TK8HHlUI ttancy.na; 

JJ - YJIOJKeHHoe neTJlllMH OKOH'IBHHe r.Jl88HOro BOllOKHB; 14 - x.ynyna; 15 - peuerrropHble (BTOpil'IHO

'fYllC'l1IYIOlllHe) ICIIenaf H KX JICIYr10Clt; 16- 3IlHJlepMHc; /7 - KOPH)'M; 18- onopHlile 1tlle'l1CJ( 



KOpMe::«KH, co6HpWI HCilOJlBIUKHblit :JKHBOTHblit HJIH p&CTHTe.llbHblit KOpM, JIOBJI HJIH 

JlU(e npeCJienyst noneIDKHyio D.06LNy. B nepHO.ll p83MH<DKCHIDI oHH aJCTMBHO paJblCKH

BaJOT oco6eit .n;pyroro nOJia. 

!(ml 31'0f0 Il03BOHO'iHblM Tpe6yioTCff, so-nepshlX, cnoco6HOCTb K Ha,llC)l{}{Oit OpHeH

TilUHH B npoctpaHcTBe HK CJIO:KHOMY noseD.eHHIO, 80-BTOphIX, 3¢>¢>eKTHBHhle opraHbl 

nepeneIDKeHIDI. H 6oJiee HHTCHCHBHhIA MeTa60JIHJM (o6MeH semecrs), npe.n;ocTaBJiffJO

lllHit HM cymeCTBCHHO 6oJibWHit 3HepreTH'iCCKHit pecypc, T. e. JlOCTaTO'iHO BblCOKylO 

MexaHH'iCCKYJO MOlllHOCTb Jl)ISI ocymeCTBJICHIDI. 3THX ¢>opM aKTHBHOCTH. 

BurneitwaJ1 poJib s JlOCTIDKCHHH noJBOHO'iHblMH 3BOJIJOUHOHHoro ycnexa npH

HaJlJIC:lKHT TaKOMY ¢>aicropy, KaK ¢>opMHposaHHe y HHX roJIOBbl, BKJIIOlfaJOmeR co

CTOfflUHA HJ TJ)ex KOMilOHCHTOB qepen, rJIOTKY, CJIO}l(HYIO nonepelfHO-nOJiocaTYJO 

BHcuepaJibffYIO MYCKYJiaTypy, BblCWHC opraHbl lfYBCTB H, H8KOHCU, roJIOBHOR MOJr. 

foJioBa c¢>opMHPOBaJI8Cb 6Jiaro.n;apJ1 BOJHHKHOBCHHIO H nporpeccHBHOMy paJBHTHJO 

xapaKTepHblX 3M6pHOHaJibHblX JalfaTKOB. Bo-nepsblx, 3TO HepBHblR rpe6eHb (pHc. 31, 
11), BO-BTOphlX, ceHCOpHble 3KTOD.epMaJibHble nJI8KO,llbl (YTMlllCHIDI.) H8 nosepXHOCTH 

roJIOBbl (pHc. 32, A), s-rpeTbHX, - seH'fPaJibHO pacnOJIO:lKeHHblit H nepeoHalfaJibHO He 

cerMeffTHPOBam.lit OTJJ,e.11 MCJQllepMbl (6oKOBWI nJI8CTHHKa), TilK Ha.JblBaeMblA nmoMep, 

Cl'aBWHit HCl'OlfHHKOM BHcuepaJibHOR MyCKyJI8Typbl (pHC. 31, 4). 
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PMc. 33. CxcMa npHMop,a.nanbHOro (Ja'la

TO'IHOro) M03I'OBOro qcpena IlOJBOHO'IHlllX 

B Cff.1Jy3TC fOJIOBbl ff llC!l>HHHTHBHOl'O (OKOH

'18TCJlbHO c$opMHpoBaHHOro) qcpena 81(}'

.nbl. BK!l: CBCpxy: 
1 - xop.11a; 2 - napaxop.aanHll; J - CJzyXOll&ll 

ancyna; 4 - l'HDo4>H3; 5 - Dl83HH'fHYA xpllll.l; 

' - r.1183; 7 - tpa6elC)'JIB; 8 - o6oHllTC!IWWI 

uncyna; 9 - mHTYP 'lepona 

PMc. 34. ncpcnOH'l8Tbllt na6npHHT BHyrpeH

Hero yxa (JICBbllt) KOCTHCTOlt pw6w (OK)'HJI 

Perea): 

1 - 3H.llOJIHMcl>aTK'ICCXHA MCWOK; 2 - 38.llKHA no

JIYJCPYJKHwA KllM8JI; 3 - OOKOBOR IlO/tylq))'lKHWft KB

Hall; 4 - BWCT)'Il icpyrnoro MCWO'l.Kll; 5 - Jq>yrnbll 
MCWO'lex; 6 - OTO/IHTbl; 7 - 088JlbHblA MCWO'ler;; 

8 - llCpe.ilHHR llOJIYJCp)'JKHblA UHaJI; 9 - BMnyJLW 

UQllYJ(pYllCHWX KaJWIOB 



K.rleTKH HepBHOfO 11>C6HJ1 OWia,naIOT orpoMHhlM MOP4>oreHe'IWICCXHM nOTeHUHaJIOM. 

0HH JaKJiaJJ.blBalOTCff B 3M6puoreHeJe noJBOHO'IHhlX B BH.lle HepBHOro BaJIHKa Ha rpa

HHUC MCJK.Ll.Y Kpa.HMH HeBpaJlbHOti 11JlaCTHHKH H OKpyxlltoWeit ee KO.lKHOit 3KTOJlepMhl, 

a JaTeM HH.AHBHJlya.JihHO MHrpnpyioT B pa3JIH'lHhle 'lacTH p33BHBatowerocH opraHHJMa. 

HJ 3THX KJieTOK <t>opMHpyioTcff HeApoHbt <IYBCTBYIOWHX raHrJIHeB cnHHHOMOJroBhlX 

HepBOB, raHfJIHeB aBTOHOMHOit (HJtH BereTaTHBHOit) HepBHOA CHCTeMhl, nnrMeHTHhle 

KJieTKH. HJ HHX ct>opMnpytoTCff KJleTKH, oTKJIMhlBatowne JleHTHH Jy6oB, a TaJOKe 

KOXHhlX Jy6<rnKOB, TeCHO CBffJaHHblX c o6paJOBaHHeM HaK.TlaJJ.HblX OKOCTeHeHHit, Xpff

weBble CTeWIH BHcuepaJibHOro CKeJieTa (BHCUepaJibHble JlyrH), yqacTKH B OCHOBaHHH 

xpHWeBoro MOJroBoro qepena, npeJK.L1.e Bcero TPa6eicyJihl (pnc. 33, 7). 
B OTHorueHHH ceHcopHhlX 11JiaKOJl (yro.mueHH1i 3KTOJlepMhl Ha ron:oBe :nt6pnoHa) 

npeJlnOJiaraeTcff, 41'0 OHH c<t>opMHPOBaJIHCb y KaKHX-TO npeJlKOBhlX ct>opM DOJBOHoq

HhlX B peJyJibTaTe KOHUeHTPaUHH H cneUHaJIHJaUHH JlHct>ct>YJHblX KO:JKHhlX opraHOB, 

BocnpHHHMaBWHX TaKTHJtbHhle, XHMHt:feCKHe H 3JICl<TpH4ecKHe CTHM)'Jlbl. Ho B HTOre 

3TH 11JlaKOJlhl JlaJIH Ha'iaJlO o60HffTeJibHOMY 3nHTeJIHJO noJBOHO'iHblX (ero nepBH'iHO

'iYBCTBYIOIUHM KJleTKaM, T.e. HeitpoHaM), P'euenTOpHhlM annapaTaM H HeitpoHaM 

raHfJIHeB, 06CJiyx1rnaJOIUHX opraHbl 6oKoeoit JIHHHH H BHyrpeHHero yxa, HCPBHhlM 

annapaTaM TaKTHJtbHOit K())KHOA 'iYBCTBHTeJihHOCTH. oJiafQJlapH noHBJ1eHHJO B 3KTO

JlepMe roJIOBhl 3TOro HOBOro 3M6pHOHaJlbHOro HCTO'lHHKa nepn<t>epn'ieCKOit HepBHOit 

CHCTCMbl KJieTKH HepBHOro rpe6Hff J)leCb KaK 6bl BhlCBOOOJK,LlalOTCff H peaJIHJYJOT CBOH 

MHOrorpaHHble nOTeHUHH B Ka'ieCTBe KJleTO'iHOro MarepHaJla, o6paJyiomero CKCJICT

Hble 3JieMeHThl (3TO TaK HaJblBaeMU 3KTOMeJeHJOIMa, T.e. MeJeHJOIMa, BOJHHIClllasl 

HJ 3KTOJlepMhl). 

Heo6xoJlHMoe yCJIOBHe coBepweHHOA opneHTaUHH cocraBIDIIOT BhlCWHe opraHY 

1fYBCTB, pacnOJio:JKeHHhle maBHhlM o6paJoM Ha ronoee. TpMHUHOHHO K ::noA KaTe

ropHH OTHOCSIT fJl8.3a, opraHbl 060HHHHH, Bicyca, KOMilJleKCHblit opraH paBHOBCCHJI 

H CJlyxa (pHC. 34 ). Oo xapaKTepy peuemopHhlX KJICTOK (CM. pHC. 32, b) H ct>HJHO

JIOrHH BOCnpHHTHH K BHyTPeHHeM)' yxy O'lCHb 6JIHJKH opraHbl OOKOBOit JIHHHH - TaK 

HaJblBaeMaR ceitCMOCeHCOPHa.H CHCTeMa nepBH'IH0-80.llHblX nOJBOHO'lHblX, no CyrH 

JleJla opraHhl OCHJaHHR BOJlbl. B 3TOT cnHCOK eCTb OCHOBaHHR BHeCTH TIUaKe ICO.lKHOC 

OCRJaHHe, paJBHTOe y BO.D.HhlX noJBOHO'iHblX TOJlbKO Ha ron:oee. 

Opuo6peTeHHe BhlCWHX opraHoB 'iYBCTB conpHxeHo c noRBJ1eHHeM roJIOBHoro 

MOJra. B CBOeit OCHOBe 31'0 paJpOCWHitCH H yCJIO~CHHhlit nepeJlHHA KOHeu HepBHOit 

rpy6KH. CoOTBCTCTBeHHO 3TOMY OH co.aep:JKHT nOJIOCTH, JlOnOJIHeH oco6blMH OTJle.JlaMH, 

KOTOpble CBRJaHbl c TeMH HJIH HHblMH opraHaMH 'IYBCTB H o6paJYJOT BMeCTC c HHMH 

KOMnJieKChl, H8.3hl88eMble aHaJIHJaropaMH (pHC. 35 ). 
Baxttyio pOJib B nporpeccHBHOM p8.3BHTHH nOJBOHoqHblX chlrpaJIH H npHCYUJ.llC 

TOJlbKO HM HOBble THnhl onopHOA TKaHH - XPRIU H KOCTb, y KOTOPhlX HeT O'ieBH./lHblX 

3BOJIK>UHOHHblX npeJlwecTBeHHHKOB. B RayqHoit JIHTepaType BeCbM& o.lKHBJICHHO 

06cy:lK.llaeTCR eonpoc 0 TOM, KaKaR HJ 3THX onopHblX TKaHeA nepBH'iHa .llJUI noJBO

HO'lHblX - XPRIU HJIH KOCTb. EcTeCTBCHHO, 'ITO naneOHTOJIOfH 06bl'IHO H&CTaHBaIOT 

Ha nepBHt:fHOM npOHCXOJK,LleHHH KOCTH, noCKOJlbJcy OHa paHbUie xpsma noffBJUleTCff Ha 

crprurnuax naJieoHTOJioraqecKoit JICTOnHcH. Ho HMO yqHTblB8n., 'ITO oHa HecpaBHCIDIO 

Ha.D.C:JKHee coxpaHReTCR B HCKOnaeMOM COCTORHHH. 

3M6pHOJIOfH H cpaBHHTe.JlbHble aHaTOMbl, HanpOTHB, OTCTaHeaIOT npnopHTCT xpJl
JUeBOA TKaHH, nOCKOJlbJcy OHa npeJlWCCTByeT KOCTH B OHTOreHeJe, MoJ>4>oreHeTH'ICCKH 

llJiaCTH'iHee KOCTH H JieNe MO.lleJIHpyeT aHaTOMH'ieCKHe CTPYKTYJ>bl B XOJle HH.JlHBH

ll}'llJlbHOro p83BHTHJI opraHHJMOB. XpAlU 06.na.aaeT ecrasoqHhlM (o&beMHWM) pocro111, 
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Pac. 35. Cxewa l'OllOBHOI'O M03ra, fl0Ka3hl&al01UllJI CBR3b ero OCHOBHhlX '18C'I'CA c TpCMJI BhlCWH

MH opr&HaMH <fYBCTB, T. e. yqaCTHe B ero <PoPMHpoeaHHH 'lpCx aH3.JIH33TOpoB. BH.!l c6oicy: 

I - KOHC'IHwR Moor; 2 - 3pHTCJ11>HWe 6yrpw Cpe!Ufero M03ra; 3 - MOOllCC'IOK; 4 - nPQllQ/lf0118TWA woor; 

j - .BXQll OT OOKOBOA JIHHHH H BH)'lpCHHCfO yxa; 6 - npoMCXY'It>'IHblA MOY; 7 - BOpoHJCa c ranocJ>K30M; 

8 - BllQl1 or rJ183; 9 - BXQll or HOC& 

ror.n,a JCaJ( Koen. - TOJlbKO nepucpepH'ICCKHM (noeepXHOCTHhlM). B HCKonaeMOM co

CTOSIHHH xpSIIU coxpaHSICTCSI noqTH HCKJIJOqHTCJibHO B BH.llC OTneqaTJCOB. 

BnpoqeM, XPSIIU H KOCTb - XHMHqecKH •HCPQnCTBCHHhlC• TKaHH: OCHOBHOC eewe

CTBO xpmua ~CTaB.IUICT co6oR cym><t>aTHpOBaHHhlR norrucaxapH.ll, a OCHOBa KOCTH -

KOMilJICKC H3 HeopraHuqecKOro (<t>oc<t>aT Ka.JlbUHR, Ha3BaHHhlR ntll.POKCHanaTHTOM) H 

opraHHqecKoro (KOJ1J1areHOBhle BOJIOKHa) KOMnOHCHTOB. B pa3BHBaJOmeAcR KOCTHOA 

TKaHH npHcyrcreyCT TaIOKe HCKJICTQqHblA M}'KOil01lHCaxapH.llHhlA MaTpHKC, HO no3,!Ulee 

OH BWTeCHJICTCSI KOJlJlarCHOM. 

06a THna CKeJICTHOR TKaHH <t>opMHPYJOTCSI B pe3yJibT8TC JlCsrreJlbHOCTH oco6YX 

ICJICTOK. ,llnJI xpRma 3TO XOH.!lpo6JiaCThl, Jl)IJI KOCTCA CKeJICTa - OCTC06n:acTbl, Hll3hl

B8CMhlC TaJOKC CKJICpo6JiaCTaMH. 

)lJIJI 38.ll(HTbl T8KHX HC)l{}{blX o6paJOBaHldt, K3K M03f H BhlCWHC opram.r qyBCTB, Ha 

Ilepe.LlHCM KOHUC TC.1la Il03BOHOqHblX apopMHpoBaJICSI cneJ.U{aJibHbIA CKCIICTHhlA opraH, 

taK Ha3blBaeMbdt OCCBOR, HJIH M03I'OBOA:, qepen (neurocranium; CM. PHC. 33, 49), COCTOR

IUHA H3 co6cTBCHHO MOJroeoA: KancyJibl H KancyJI opraHOB qyeCTB. Y 6oJibWHHCTBa 

Il03BOHO'IHblX, JCPOMC coepeMeHHhlX KpyrnopoTblX H xpRIUCBbIX phl6, B COCTaB qepena 

BXO,llHT CIUC nepC,lltulJI 'iaCTb naHUHPR H3 CJIHBWHXCSI KOJKHhlX qewyA, JlCpMaTOKpa

HHyM, KOTOphlA: JIHWb y HH3KoopraHH30BaHHLlX Ilpe,llCTaBKI'CJleA: no,llTHna coxpaHRe'I' 

o6oco6JICHHOCTb. 

B CBR3H c 6oJiee axTHBHoA: no.lIBIDKHOCTbJO y no3BOHO'IHhlX yJq>CnJJeH oceeoR cKe

JleT, B KOTOpoM, noMHMO xopnhl, PlllBHTbl pacnorroxeHHble nocerMeHTHO cKeJiern1i1e 

311CMCHThl - Il03BOHKH H pe6pa (CM. pHC. 45, E). Yxe y MHHOf (CM. PHC. 50, 3) OHH 

BKJIJ()qaJOT BepXHHe (HCBpaJibHhlC) ,llyfH, 3aJ..UHlllalOIUHC CilHHHOA: M03f, a y pb16 - TaK

JICC HIDKHHC JlYfH (CM. pHC. 62, 6), ,ll3JOIUHC B TYJIOBHIUC onopy pe6paM, a B XBOCTe - 38-

uurry icpoeeHOCHhlM cocynaM; y nonaBru110IUero 6oJihWHHCTBa noJBOHoqHhlX pll3BHThl 

TaKJKe TCJia no3BOHKOB, qacTH'IHO HJIH noJIHOCTbJO BbITCCIDIJOIUHC XOP.lIY· 

XapaicrepHJYJOIUHA Il03BOHOqHhlX 6oJiee BblCOKHR YPOBCHb o6MeHa BCIUCCTB np=
YCM8TpHBaCT 6oJiee l<l><t>eKTHBHOC <l>YHKUHOHHpoBaHHe BCeX CHCTCM BHYtJ>CHHHX opra

HOB. B qacTHOCTH, rJIOTKa, BbIIl01lHJllOIUaR aKTHBHble JlBHJKCHIDI B CBSl3H c ,llblXaHHCM H 

38X8aTOM nHlllH, no.ll)"{HJia CKeJICTH)'IO onopy. Ee TBepn1i1A: upuc, eucuepanbHhlA (ar 
CJIOBa BHcuepa - BffYTPCHHOCTH) CKeJICT (splanchnocranium; CM. pHC. 49, 63 ), BOWM 

B COCT8B qepena. CcpopMHpOB811HCb :iu6phl K&K CilCUHaJIH3HJ>OB8HHhlA: 31IHTC.l1H8Jlb-
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HblA opraH, o6Jia.zuuoruHA orpoMHOA nosepXHOCTblO KOHTilKTa c BO.llOA LUlJI .1:uut>ct>y-

3HH .llbixaTCJibHbIX raJos. B peJyJibTaTe npno6peTeHH.R MeJO.nepMaJibHhlM rnnoMepoM 

cnoco6HOCTH nopo:JK.!laTh MYCKYJiarypy CTeHKH rJIOTKH npno6pC11H cerMeHTHpoBaHHhle 

nonepe•rnonOJiocaTblC MhlllIUbl, B KpOBCHOCHOA CHCTeMC nO.RBHJIOCb cep.nue (CM. PHC. 

44 ). OHO pacnoJimKCHO y OCHOBaHHJI 6plOllIHOA aOPThl (HMCIOIUCA B CTCHKaX, KaK H 

npo•rne COCY.llhl, ma,!J;IC}'JO MYCK}'Jlarypy), COJ,!laer BblCOKOC aPTCPHaJibHOC .naBJJCHHe H 

HHTCHCHBHbIA KPOBOTOK. CJIO.RMH rmuurnx MblllIC'IHblX BOJIOKOH nonOJIHHJICJI COCTilB 

KHllIC'IHOA CTCHKH, 'ITO nOCJI)'}KHJIO OTBCTOM Ha nepexo.n OT HCKJIIO'IHTCJlbHOA cl>HJib

TPaUHH MHKpOCKOilH'ICCKOro KOpMa K IlOTPCMCHHIO 6o.nee KpynHhlX o6beKTOB H .llDCC 

XHIUHH'ICCTBy. B CBJl3H c IlOTPC6HOCTblO B peryJIRUHH HOHHOro COCTaea }KH)lKOCTCA 

rena y nOJBOHO'IHblX IlOJIBHJiaCb napHWJ IlO'IKa (CM. pHC. 46) - KOMnaKTHbli:t opraH co 

cneUHaJibHblM BhlBO.llHblM IlpOTOKOM. 0rBCTCTBCHH)'IO onepaUHIO TPaHCilOPTa HOHOB B 

nO'IKaX BblilOJIIDICT 3IlHTCJIHi:t CTCHOK KaHaJibUCB, HO HCOOXO.llHM TliJOKC HCTO'IHHK no.n

JICXacueA o6pa60TKC nepBH'IHOA MO'IH, npOTCKalOIUCA no KaHaJibizy. Ilo'IKH B3MH Ha 

ce6JI OCMoperyJUIUHIO (T. e. aKTHBHbli:t KOffTPOJlb KOHUCffTPaUHH )l(HJlKHX c~ rena), a y 

HaJCMHbIX rpynn noMHMO 3TOro - BblBC.llCHHe HJ rena npOJlYKTOB aJOTHCTOro o6MeHa 

(y 80.llHhlX nOJBOHO'IHblX aMMHaK llHct>cl>YH.llHPYCT B BOJlY 'lepe3 )1{36pb1). IlpHcyIUee no-

3BOHO'IHblM aPTCPHaJibHoe .naBJieHHe - eruKHoe yCJioene ct>opMHpoeaHH.11 nepewrnoA 

MO'IH, KOTopu JareM 06pa6aThleaeTC.J1 3nHTC11HeM no'le'IHhlX KaHaJibUCB. Pe'lb HllCT 
0 cl>HJib'fPaUHH I1Jla3Mbl KpOBH, T.e. 80.llbl c paCTBOpCHHblMH B Hei:t BCIUCCTBaMH (3& 
HCKJIIO'ICHHCM 6eJIKOB) B CB.JIJaHHblC c KaHaJibU8MH UCJIOMH'ICCKHe KaMepbl. 

flpHBC.llCHHYJO xapaICTepHCTHKY IlO.llTHna noJBOHO'IHblX MO)KHO pe3IOMHpo88'11t • 

BH.llC Ha6opa KpaTKHX TC3HCOB • ./lJIJI Il03BOHOqHhlX xapatcrepHbl: 

• alCTHBHblA 06pa3 :JKH3HH (nOHCK nHIUCBblX OtThelCTOB H oco6eA .npyroro n011a); 

• cnoco6HOCTh K H8JlC)Kff0A OPHCHTaUHH B npocTPSHCTBC H K CJIOJKHOM)' OOBCD.C

HHIO; 

• HCpBHblA rpe6eHb, KO)KffblC IUiaKQllhl H mnoMep Me30llepMW DK HCT()q}IHICH 

BIDKHhlX 3M6pHOHaJibHhlX Ja'laTKoe; 

• roJioea c pacnOJio:lKCHHhlMH Ha Hei:t BhlCWHMH OpraHaMH 11}'BCTB; 
• roJIOBHOA MOJr; 

• onopHblC TKaHH - xp.JIIU H KOCTb; 

• qepenHaJI Kopo6ica KaK 3aIUHTa .llJUI M03ra H BhlCWHX opraHOB 11}'BCTB; 
• noJBOHO'IHHK KaK JalllHTa cnHHHOro MOJra; 

• 6o.nee BblCOKHA ypoBCHb MCTa60JIH3Ma; 

• CKCJlCT rJIOTKH (BHCUepaJibHblA 'ICpen), HCXO,ZlHO CIUl38HHliA c HHTeHCHBHYJll 

)1{36CpHhlM .llblXaHHCM; 

• cep.nue; 

• IlO'IKlf. 

OcTaTKH HaH60Jiee llPCBHHX Il03BOHO'IHhlX, eme He HMCBUIHX B TCJIC TBCPllhlX 

o6paJOBaHHA, HC.llaBHO o6Hap)')KCHbl B BH)lC OTne'laTKOB B HHXHCKCM6pHi:tCKHX OT

JlO:lKCHHJIX (BoJpacroM ce1i1rne 550 MJIH JieT). 3To, npe)l(.lle ecero, Myl/okunmingla 
fengjiaoa (pnc. 36, A; no Xoy-KcnaH-ryaHr c coaBT., 2002), y KOTopoA pa3.1IH'IHMhl 

xop.na, MHOCCilTbl, pacnOJJmKCHHhle MCTilMCPHO (KaK y JiaHUCTHHKa) fOH8.llbl, noeepx

HOCTHblC )1{36CpHblC .nyrH (4-9 llfl)'K) - 3JICMCHThl )1{36epHOA KOp3HHhl, nepHCThlC 

:»ca6epHble JieneCTKH, 0KOJ1ocep.ne'IH1U1 n0110CTb. B ronoue pacn0110EHlil .llBe Manem.KHe 
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PHc. 36. nooeoHO'IHWe xeM6pHJ1. PaHtteiceM6pHAcKHe nooeotto'IHWe, He HMCBWHe nep,11oro 
CKCJICTa H HJBCCTHblC no orne'laTKBM MJffKHX TKaHeA: 

A - Millok.unmingia fengjiaoa; 5 - Haikouella lanceolatum (AllHHa TeJlll 16 MM); 1 - iu6epHwe ~; 
2 - llllSBHHK; 3 - CJiyXOBlUI kllllcyJla; 4 - rJJaJ; 5 - par; 6 - JKB6epHWe 1C8pMaHhl; 7 - iu6pa; 8 - ne

pJOOlpzolllJD>Hllll nonocn.; 9 - roHaJlhl; JO - &ePJDWI ry6a 

rntrMelfl'HPOBaHHhle KailcyJIY - 803Mo:lKHO, 3pHTe1IWWI H CJiyXOBWI. L\pyrrul <J>opMa -
Haikouella lanceolatum (pHc. 36, E; no M311J1eny c coaBT., 2003 ), y KOTopoR 0611a
pyJKeHhl JKa6phl, xa6epHhle ;zyrH, aTJ)HaJibHaJI noJIOCTb, KPYflHhlA MoJr. Ee eepXHJUI 
ry6a (•I06Ka•) HanOMHHaeT TaKOBYIO necKopoAKH (JIH'iHHKH MHHOrH). MHOMepbl 
Y.llHBHTeJlbHhlM o6p8.30M BlilTIIHyThl BBCPX, BblCOKO npocTHJ>WICb HM; xop.noR ( cnHHHOA 

IDlaBHHK YJOK). 
Tpa.nHUHOHHhlA BJrJUl.n Ha MHoroo6paJHe npe.nCT&BJfl'eJie:R no.irmna fioJBOHO'iHYe 

(Vertebrata) THna Xop.noe1:i1e (Chordata) e1:i1paJHJICJ1 e npHJI.aHHH no.nTHny cno::teHOR 
TaXCOHOMK'leCKOA CTJ>YKTYPhl. Ilpe)l(Jle ecero, n03BOHO'iHhle .D:eJUITCJI Ha .nea p8.3,ll.eJia -
5ec'ieJIIOCTHble (Agnatha) H lleJIJOCTHOpOTble (Gnathostomata). Cpe.nu 6ecqeJIJOCTHYX 

P33JJK'lalOT BblMepUIHX KOXHOnaHUHPHhlX (Ostracodermi) B COCTaee .neyx KJiaccoe -
llBYHOlllPCBhle (Diplorhina) H 0JlHOH03.llpeeble (Monorhina) - H 0.lIHH coepeMeHHhlA 
KJiacc KpymopoTble (Cyclostomata). Ero e.nHHCTBO (MOHOQ>HJieTH'iHOCTb) Hepe.nKo 
no.neepralOT COMHeHHJIM - HaCTOJlbKO BHymHTeJibHhl paJJIH'iHJI opraHH3aUHH .lIByx 
cocTaBJUllOlll.HX ero no.nKJiaccoe - MHHorn (Petromyzones) H MHKCHHbI (Myxini). 
Cpe.nn 'ieJIIOCTHOpoThlX pa3JIH'ialOT HeCKOJlbKO BblMepUIHX H .no CeMH cospeMeHHhlX 
KJiaccoe. Hx KOJIH'ieCTBO HeTO'iHO onpe.nCJieHO H3-3a HapaCTa10U1eA B nocJieJI.HHe 
.necJ1THJieTHJ1 TeH.lleHUHH no.npa3,1J.eJU1Tb penTHJIHR Ha HecKOJibKO KJiaccoe. K Ha.n
KJiaccy Pbl6hl (Pisces) OTHOCWfCJI .nea HblHe )l(HBYUIHX KJiacca - 3TO XpJ1mee1:i1e pb16bl 
(Chondrichthyes) H KocTHble pbi6bl (Osteichthyes). 3TOT HM;KJiacc BKJllO'iaeT eme 
BhlMeprnHx IlaHUHPHblX pb16 (Placodermi) H AKaHTO.n (Acanthodii). Ha.nKJiaccy P1:i161:i1 
MO::teeT 61:i1Tb npOTHeonocTaBJieH KJiacc HaJeMHble noJBOHO'iHble, HJIH lleTeepoHorae 
(Tetrapoda, s. Quadrupeda). 3TO KJiaccbl 3eMHOBO.D:Hble, HJJH AMQ>H6HH (Amphibia), 
fipecML1KaJOIUHeCJ1, KJIH PenTHJYHH (Reptilia), ilTHUhl (Aves) H M.neKOrnrraK>lUHe, HJIH 

3eepH (Mammalia). 

PenTHJIHH, nTHUhl H MJ1eKonHTa10U1He 06p&Jy10T He<J>opMWibHYJO rpynny Bwc
WHe H8.3eMHhle n03BOHO'iHhle, KJIH AMHHOTbl (Amniota), B npOTHBOnOJIO::KHOCTb HM 
p1:i161:i1 n JeMHOBOJI.Hhle 061.e.nHHJ110TCJ1 B rpynny AHaMHHH (Anamnia). HeKOTopwe 
naneoHTOJIOrH npeJI.JiaralOT palltCJIHTb penTHJIHH, o6oco6HB 'iepenax BMecre c eme 
HeCKOJlbKHMH He60JiblIIHMH rpynnaMH B BHJI.e KJiacca fiapapenTHJIHH (Parareptilia), a 
IlOJIHOCTblO BhlMepUIHX 3Bepoo6pa.3HblX (CHHanCHJI.Hhle) penTHJIH:A B Ka'iecTBe KJiacca 
TepoM01'4>1:i1 (Theromorpha). 
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06114enpU3HaHHa11 t1epcUR cucmeMbl noi»nuna 003tl0HOf4Hftle 

PUllC.11 6ec11eJIJOCTH&1e (Agnatha) 
K.nacc .LlBYH03.IlpCBble (Diplorhina) 

fio.llKJJacc AC"Jl)acnK.!lbl (Astraspida) 
ITo.nKJJacc ApaH.!lacmm&1 (Arandaspida) 
fJQllKJJacc Teno.noHTbl (Thelodonti) 
fIQllKJJacc HHonaHUHPHble (Heterostraci) 

K.nacc 0.nHOH03.IlPCBble (Monorhina) 
IT0.1001acc OcreocrpaKH (Osteostraci) 
ITo.nKJJacc raneacnH.llhl (Galcaspida) 
ITo.nKJJacc BecmHTKOBble (Anaspida) 

K.nacc Kpyrnop<>Tble (Cyclostomata; IOS cospeMeHHWX IUIJlOB) 
ITo.nKJJacc MHHOl"H (Petromyzones) 
fJQllKJJacc MHKCHHbl (Myxini) 

Pa.3,aen tlc1110CTHOpoTble (Gnathostomata) 
rpynna AHaMHHH (Anamnia) 

HaJlK.llacc Pbl6&1 (Pisces) 
IUJacc fJaHUHPHble pb16bl (Placodermi) 
K.nacc AKaHTO.nbl (Acanthodii) 
K.nacc XpJ1mes&1e p&16&1 (Chondrichthyes; 973 conpeMeHHwx BHJlll) 

fIO.llK.113CC nnaCTHHO.JKa6epHble ( Elasmobranchil) 
0T.llen HeocCJUOOfH (Neoselachii) 

ITo.nar.nen Axynbl (Selachii) 
ff8.llOTpJl.ll ra.n:eoMOJ><t>bl (Galeomorphi) 
Ha.nOTpJl.ll CKBanoMoP<t>&1 (Squalomorphi) 

ITo.nar.nen CKaTbl (Batoidea) 
fIOJ1KJ1acc UenbHoronos&1e (Holocephali) 

K.nacc Kocrable p&16&1 (Osteichthyes; 27 000 COBJ)CMeHHYX BH.llOB) 
Ilo.nKJJacc Jlonacrencp&1e (Sarcopterygii) 

HH<t>paKJJacc KHcrencp&1e (Crossopterygii) 
HH<t>p100Tacc .LlBOJIKO.llblWa!llHe (Dipnoi) 

Ilo.nKJJacc Jlyqencpble (Actinopterygii) 
HH<t>paKJJacc KOCTHoxpRmesble (Chondrostei) 

0TpJl.ll fJMeOHHCKoo6pa3Hble (Palaeonisciformes) 
OTpJlll MHoroncpoo6paJHble (Polypteriformes) 
0rpJl.ll Oce-rpoo6paJHble (Acipenseriformes) 

Hact»p81d18CC Hosoncp&1e (Neopterygii) 
0rpJl.ll IlaHUHpHHK006pa3Hble (Lepisosteiformes) 
0rpJl.ll AMHeo6paJHble (Amiifonnes) 

Orne.n KOCTHCTYe p&16L1 (Teleostei) 
no.nar.nen OcreornoccoMop<t>bl (Osteoglossomorpha) 

OrpJl.ll ApaBaHoo6pa3Hble (Osteoglossifonnes) 
ITQllar.nen 3nonoMOJ><t>b1 (Elopomorpha) 

OrpJl.ll TapnoHoo6paJHble (Elopiformes) 
0rpJl.ll Yrpeo6pa3Hble (Anguilliformes) 
0rpJl.ll MewKoporoo6paJHble (Saccopharyngiformes) 

llQaOTllen OcrapHOK.1110neoMop<t>&1 ( Ostariocl upeomorphae) 
0rpJl.ll CenQZieo6p83Hble (Clupeiformes) 

H8JIOYPJl.ll KocnmnyJblpHble (Ostariophysi) 
OTpJlll Kapnoo6pa3Hble (Cypriniformes) 
0rpJl.ll XapauHHoo6p83Hble (Characiformes) 
0rpJl.ll CoMoo6p83Plhre (Siluriformes) 

" 



>I• OrpJl,ll 3JICKTJ)H11CCKHC yrpH (Gymnotiformes) 
IlQD.OT.lleJt HacTORIUHe KOCTHCTble pb16bl (Euteleostei) 

Ha.narp11.11 OpoTaKaHTOnTepuruu (Protacanthopterygii) 
Orp11.11 Kop10UJK006pa.JHble (Osmeriformes) 
Orp11.11 Jlococeo6pa.JHble (Salmoniformes) 
Orp11.11 l.UyKoo6pa.JHble (Esociformes) 
Orp11.11 CroMKeo6pa.JHble (Stomiiformes) 
Orp11.11 MuKToct>oo6pa.JHble (Myctophiformes) 
Orp11.11 Onaxoo6pa.JHble (Lampriformes) 

Han.arp11.11 napaKaHTOllTepHrHH ( Paracanthopterygii) 
Orp11.11 TpecKoo6pa3Hble (Gadiformes) 
Orp11.11 Owu6Heo6pa3Hble (Ophidiiformes) 
Orp11.11 0aTpaxoo6pa.JHble ( Batrachoidiformes) 
Orp11.11 Y.llHJJbIUHKoo6pa3Hble (Lophiiformes) 

Hanarp11.11 KOJ110'lenepble (Acanthopterygii) 
Orp11.11 Ke<t>aneo6pa3Hble (Mugiliformes) 
Orp11.11 ArepuHoo6pa.JHble (Atheriniformes) 
Orp11.11 CapraHoo6pa.JHble (Beloniformes) 
Orp11.11 Kapno3y6oo6pa.JHble ( Cyprinodontiformes) 
Orp11.11 Cre<t>aHo6epuKcoo6pa.JHble (Stephanoberyciformes) 
Orp11.11 6epuKcoo6pa.JHble (Beryciformes) 
Orp11.11 COJIHe'IHHKOo6pa.JHble (Zeifonnes) 
Orp11.11 KOJ110UJKoo6pa.JHble (Gasterosteifonnes) 
Orp11.11 0iHTHOJKa6epHHK006pa.JHble (Synbranchifonnes) 
Orp11.11 CKopneHoo6pa.JHble (Scorpaenifonnes) 
Orp11.11 0IcyHeo6pa.JHble (Percifonnes) 
Orp11.11 KaM6anoo6pa.JHble (Pleuronectifonnes) 
Orp11.11 Hmo6p10xoo6pa.JHble (Tetraodontiformes) 

Hamoracc Ha3ewu.i:e n03BOHO'IHWe (Tetrapoda s. Quadrupeda) 
K.Jtacc 3eMHOBQD.Hble, HJIH AM<l>H6HH (Amphibia; 6 630 COBpeMeHHYX BH.llOB) 

Orp11.11 DeCXBOCTble aM<l>H6HH (Anura) 
Orp11.11 XB0cTaTble aM<l>H6HH (Urodela) 
0rpll.ll De3HOrHC aMcl>H6HH (Apoda) 

fpynna Bblcwue no3BOHO'IHble, HJJK AMHHOTbl (Amniota) 
K.Jtacc PemHJJKK (Reptilia; 8 734 coapeMeHHblX BKllOB) 

0QD.KJiacc qepenaxu (Testudines, s. Cbelonia) 
IlQD.KJlacc JleI1H.11.ooaBpbl (Lepidosauria) 

Orp11.11 K.JilOBOroJIOBble (Rhynchocephalia) 
Orp11.11 qeUJ}it'laTble peDTHJJHH (Squamata) 

IlQD.OTpll.ll .SlwepKUbl (Sauria) 
00.llOTpll.ll 3MeH (Serpentes, S. Opbidia) "™ Ap.xolaapbl (Archosauria) 

Orp11.11 i(poKOlUtJIW (Crocodylia) 
K.nacc IlTHUbl (Aves; 8 600 coapeMeHHbl.X BH,llOB) 

IlOllKJlacc BeepoXBOCTble (Omithurae) 
HallOTpll.ll naneorHaTbl (Paleognathae) 

Orp11.11 CTpaycoo6pa.JHble (Struthionifonnes) 
Orp11.11 HaH.llyo6pa3Hble (Rheifonnes) 
Orp11.11 Ka3yapoo6pa.JHble (Casuariiformes) 
Orp11.11 1<1iBK06pa.JHble (Apterygifonnes) 
Orp11.11 TuHaMYo6p83Hble (Tinamifonnes) 

Ha.llOTpllll TunH'IHble flTHUbl (Neognathae) 
Orp11.11 farapoo6paJHwe (Gaviifonnes) 



0rpJUl nonuoc:oo6p831fli1C (PodicipcditOrmca) ""H·! 1'-

0rpJUl Tpy6xoHocble (Tubinares) 
0rplUl nHHrBHHOOOp33HblC (Spheniscifonncs.) 
0rplUl BecnoHorne (Steganopodes) 
0rplUl AHcToo6paJHble (Ciconiifonnes) 
0rplUl <I>naMHHroo6paJHble ( Phoenicopterifonnes) 
0rplUl Coxonoo6p33Hble (falconifonnes) 
0rplUl Kypoo6p33Hble (Gallifonnes) 
0rplUl fyceo6paJHblC (Anserifonnes) 
0rplUl )l(ypaMeo6p33HblC (Gruifonnes) 
0rplUl PJK3Hxoo6p33Hble (Charadriifonnes) 
0rplUl fOJTy6eo6paJHble (Columbiformes) 
0rplUl nonyraeo6p33Hb1C (Psittacifonnes) 
0rplUl KyKyU..1xoo6paJHblC (Cuculiformes) 
0rpM foauHHoo6p33Hble (Opisthocomifonnes) 
0rplUl CoBoo6paJHble (Strigiformes) 
0rpM KoJo.Zioeo6p33Hble (Caprimulgifonnes) 
0rplUl CrpIDKeo6p33Hble (Apodiformes) 
0rplUl nmubl-MblWH (Coliiformes) 
0rpM TporoHoo6p33Hble (Trogonifonnes) 
0rplUl PaXllieo6pa.JHblC (Coraciifonnes) 
0rplUl ,lhrrnoo6p33Hble (Piciformes) 
0rplUl Bopo6bHH006p33HblC (Passeriformes) 

K.nacc MnexommtK>lUHC, KIIH 3BCPH (Mammalia, 4 745 COBPCMCHHhlX BH.1108) 
no.!OOiaCC nepBOJBepH (Prototheria) 

0rplUl 0.ZIHOfiPOXOJlHYC (Monotremata) 
TI<WOiaCC 3BepH (Theria) 

H8.110TplUl CyvqaNe (Metatheria) 
0rplUl UeHOJTCCTOBblC (Paucituberculata) 
Orpllll OnoccYMbl (Didelphinomorpha) 
0rplUl XHmuble C}'M'laTble (Dasyuromorphia) 
OrplUl llBYPCJUOBblC (Diprotodontia) 
0rplUl 6aHJUfXYfhl (Peramelemorphia) 

Ha.aOTplUl n11aueHTapHblC (Eutheria) 
0rplUl lipoHCHOCUbl (Cingulata) 
0rplUl HenOJIHOJy6ble (Pilosa) 
Orpllll HacexoMolUlHblC (Eulipotyphla) 
OrpJlll Acl>POCOPHUJt.Zia (Afrosoricida) 
0rplUl TynaRH (Scandentia) 
0rpJlll lllepcroJq>bUibl ( Dermoptera) 
0rpJlll PyxoicpblJible (Chiroptera) 
0rpM Tpy6xoJy6ble (Tubulidentata) 
0rplUl naHrrutHHbl (Pholidota) 
0rpSUt npHMaTbl (Primates) 
0rpSUt XHlUHble (Carnivora) 
0rplUl KHroo6p33HblC (Cetacea) 
0rpSUt CMpeHbl (Sirenia) 
0rpSUt Xo6oTHble (Proboscidea) 
0rpSUt .UaMaHbl (Hyracoidea) 
0rpSUt HenapHoxonblTHble (Peris.sodactyla) 
0rpSUt napHOKOOblTHblC (Artiodactyla) 
OrpJlll fpblJYHbl (Rodentia) 
0rpSUt 3aRueo6p33HblC (Lagomorpha) 
Orpq npWI)'H'IHKH (Macroscelidea) 
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Ha'IHHaJI c DOl!lHero KeM6pIDI, T. e. 6o.nee 500 MJIH JleT Ha.Ja.!l (pHc. 37, 38 ), Ha lUIH
TCJlbHOM oTpeJKe speMeHH 110 cepellHHhl opnosHKCKOro nepHona naneoJoRcKott 3pbl 
BCTpe'lalOTC.Sl OCTaTKH nOJBOHO'IHblX 8 BHD.e MC11KHX <J>parMeHTOB TOHKOro naHuHp.Sl. 
Hx 06.na.aaTeJib 6bIJI HaJsaH aHaTOJienHCOM (Anatolepis) H OTHeceH K rerepocTpaKaM, 
HJIH HHonaHUHPHhlM (Heterostraci), H3 KJiacca )lsyHOlllPCBble (Diplorhina) pa3llena 
Bec'lenIOcTHble (Agnatha). ferepocTpaKH )l(HJIH s opnosHKe, 3aTeM Ha npoT.Sl)l(eHHH 
cHJiypa H 110 KoHua nesoHcKoro nepHona. liJBeCTHhltt nepHOll cyweCTsoBaHH.Sl npyrott 
BeTBH 3TOfO KJiacca - TCJIOllOHTOB (Thelodonti) - laxBaTHJI JHaqHreJibHYJO qaCTb op
llOBHKa, Beeb CHJiyp H JIHWb Haqano nesoHa. )loKyMeHTHpoBaHHCUI naneOHTOJJOfH'leCKH 
3BOJIIOUH.ll. 011HOH03llPCBblX (Monorhina) pa3BOpaqHsanacb c cepellHHbl CHJiypa H llO 
KOHUa nesoHa. KpyrnopOTble (Cyclostomata) npenc-raBJieHhl s naneoHToJiomqecKoit 
JieTOilHCH Ha'iHHaR c aesoHa. 

CaMblMH nepsblMH cperut. pb16 nossHJJHCb npocymeCTBOsaewHe e Te'ICHHe cHJiypa H 
neeoHa 110 Haqana Kap6oHa naHUHPHhle pbl6bl (K.Jiacc Placodenni). )lpyroR nOJIHOCTbIO 
BblMepnIHR KJiacc, AxaHTOllbl (Acanthodii), H3BeCTHbltt c CHJiypa, npocymecTBOBaJI Ha 
npoTHJKeHHH neeoHa, KaMeHHOyroJibHOfO H Haqana nepMCKOro nepHOllOB. Xp.S1weeble 
pb16hl (K.rlacc Chondrichthyes) HJBeCTHhl c KOHUa OpllOBHKa, B CaMOM Haqane ceoeR 
HCTOPHH OHH npOlllJIH nepBYJO WHPOJCYIO pa1IHaUHIO, nopOllHB IlO'iTH llBa neC.SITKa 
rpynn, 60JibWHHCTBO HJ KOTOpblX He nepeJKHJIH nane030H. B IOpCKOM nepHOlle Me30-
30itCKOR 3Pbl HaCTynHJJa BTOPCUI pa.aHaUH.11., BeTBH KOTOpOH y)l(e llOJIGIJIH llO COBpeMeH
HOCTH. fipencTaBHTeJIH nQ.1J,XJiaCCOB KOCTHblX pb16 (Osteichthyes) IlO.SIBHJIHCb B naneoH
T0110fH'leCKOR neronHCH e Ha'iane aeeoHa - KaK nonacrenepble (Sarcopterygii; npaana, 
uenaKaHTbl HeCKOJibKO noJ)l(e, e cepellHHe neeoHa), TaK H nyqenepble (Actinopterygii). 
CpenH Jly'lenepblX Ha IIpOToceHHH naneoJo.Sl peJKO llOMHHHposana MHOfO'IHCJieHHM 

3pa Oep11Qll 3noxa 
8o3paCT, 
MJ!H JICT 

lleTBCPJ'lf'IHWA: 
ro.noueH 

0 

a IlJieflcTOUCH 
2 

u IlJIHOUCH 

i HcoreH s 
MHOUCH 

2S 

! 0JIHl'OUCH 
38 

IlueoTeH 3oueH 
SS 

naneoueH 
6S 

ee 
Menosoa (Men) 

14'4 
K)pcKJtA (IOpa) 

~~ TpH3COBhlA (TPHBC) 
213 

248 
nepMCKHA (nepMb) 

286 
! ICaMCHHOYroJibHhlA (KapOOH) 

360 
"' .!J.eBOHCKHA(neaoH) 

1 408 
CHJiypHAcKHa (cHJiyp) 

438 :i OpnoeHXcKHA (opnoeHK) c sos 
KeM6pHACKHA(KCM6pHR) S90 

Pac. 37. feoxpoHOJJOrH'ICCIWI Ta61utua - CXCMa nQl;ij)8.UCJieHIUI HCTOpHH mf3HH Ha 3eMJIC 
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H p83Ho00pa3HWI rpynna naneoHHCKOB. Otta npoueenura eme B MeJOJORCK}'IO 3PY - B 

Te'ICHHC 'fPHaca, nepeoro nepuo.na 3TOR 3pbl, H .no cepe.nHHbl IOpbl. oJIHJKHMH K .npee

HHM naneoHHcKaM C'IHTIUOT coepeMeHHhlX OCCTPOBblX pb16 H MHoronepoe. B TPHace Ha

crynHJia MOlUHCUI pa.!lHaUIDI nyqenepblX pb16, OT KOTOpoit .no HaIIIHX .nHeR coxpaHHJIHCb 

JIHWb KOCTHblC raHOHllbl (naHUHPHblC 1UYKH H aMIDI), a raJOKC HCCKO!IbKO OTHOCHTCJTbHO 

npHMHTHBHblX rpynn KOCTHCTblX. 0cHOBHCUI xe Macca KOCTHCTblX pb16 - 3TO HaCJiezute 

icpynHeRweR pa.nHaUHH KOHUa Menoeoro nepuo.na MCJOJOiiCKOR 3pbl. 

LJ;peeHeRrnHe aM<t>H6HH (HXTHOCTefH.llbl) HJBCCTHbl HJ flOlLJ.He.neBOHCKHX OTJIO~

HHR, TCMHOCflOH.llHJlbHblC creroue<t>anbl nORBHJIHCb B nepeoR noJIOBHHC Kap6oHa, HX 

BTOPH'IH0-80.nHblC nOTOMKH npocyw.CCTBOBaJIH .no KOHua 'TpHacoeoro nepuo.na MC3030ff. 

HenocpellCTBCHHble npe11KH coepeMeHHblX 6ecxeocThlX aM<t>H6HR npocnexueaJOTCSI c 

IOpcKoro nepuo.na. Creroue<t>anbl rpynnbl att'TpaKoJaepoe HJBCCTHbl c HIDKHero Kap6o

Ha, HCKOTOpble BCTBH llOXHJIH 110 KOHUa nepMH. JlenocnOH.llHJlbHblC aM<t>H6HH )l(HJ]H B 

OCHOBHOM BO BTOpoR nO!IOBHHC Kap6oHa. Hau601Iee llPCBHHC XBOCTaThle JCMHOBO.nHblC 

HaA.lleHbl B Cpe.llHCR IOpe. DeJHOrHC aM<t>H6HH HJBCCTHbl c paHHCR IOpbl H, oornaCHO 

06IUCMY MHCHHIO, npoHCXOlJJIT OT MHKpoJaepoe. 

npe.acTaBHTenH llByx JIHHHH aMHHOT - CHHanCH.llLI, BCilYlllHC K MJICKOnHTaJOlUHM, 

H nporopoTHPHllH.llbl, nexamue e ocHoee pa.nuauuu 11pymx pennuuut, - Ha'lanH cBOe 

pa3BHTHC c CCpe.nHHbl Kap6c>Ha, caMCUI paHtulSI penTIUIIDI - BeCTJIOTHaHa - o6Hapyxetta 

11WKe e nepeoR ero n0110BHHe. B KOHUC Kap6oHa onpe11enHJiacb 3B01IIOUHOHHrut JIHHIDI 

11HancH.llHblX peJITHJIHR, e KOHUC 'fPHaca noRBHJIHCb qepenaxu. Tor11a xe coeepWHJiaCb 

pa.nHaUHff npHMHTHBHblX 11HanCH.ll, 11aBIIICUI Ha'laJIO BCTBSIM, BC.llYlllHM K raTTepHH H 

qeuzyit'laTblM pemHJIHRM. Tor.na xe Ha'laJICR pacuBCT 11pyroro no11KJ1acca 11HancH.llHNX 

penTHJIHH - apxoJaepoe. B TPHace npoHJOIWla pa.nuaUHSI reKOllOHTOB, BJ.llJla cTapT 

JIHHIDI KpoKO,nHJIOB. LJ;HHOJaBpbl )l(HJ]H Ha'IHHCUI c KOHua 'TpHaca, Ha flponl)KCHHH IOpbl 

H Mena, nTepoJaBpbl - c KOHUa 'TpHaca 110 KOHUa Mena. B eepxHeR IOpe nOSIBHJIHCb 

apxeonTepHKC H POllCTBCHHbIC CMY fflUCPOXBOCTblC ITTHUbl (3HaHUHOpHHCbl), BCCbMa 

MHOro'IHCJICHHblC, HO BblMCpWHC K KOHuy Mena. BeepOXBOCTblC nTHUbl B COOI'BeTCTBHH 

C HCllaBHHMH OTKPblTIDIMH, BOJMOXHO, BCllyY CBOC Ha'laJIO OT nceartOJyxHR, XHBIIIHX 

CIUe B nOlllHCM 'TpHaCC, K KOHUY Mena yxe paJJIH'IHMbl npe,nCTaBH'l'C.JlH 'ICThlpex CO

BpCMCHHblX O'fPMOB ITTHU, OCTaJibHblC c<t>opMHpOBMHCb B Haqane naneoreH-HCOl'CHa 

(TPCTH'IHOro nepuo11a) KaRHOJORCKOR 3pbl. 

BoJHHKIIIHe e cepe11HHC Kap6oHa CHHanCH.llHblC penTHJIHH (nenHKOJaepbl) OKa

Ja.llHCb po110Ha'laJibHHKaMH o6wHpHOH rpynnbl Theromorpha, HblHe noJIHOCTbIO Bbl

MepweR, a TaJOKC MJICKOnHTaIOUJ,HX. nenHKOJaBpbl npeTepnenH 6oraTyJO pa.nHaUHIO, H 

HCCKOJlbKO HX BCTBCR cyw.eCTBOBaJIO BflJIOTb 110 nOlLJ.HCR nepMH. Hx nOTOMKH Tepan

CH.llbl npe11n011oxuTCJibHO 6epyY ceoe Ha'lano e paHHenepMcKoe epeMJI, a e cepe11HHe 

noro nepuo11a npeTepneea10T pa.nuauHK>. Cpe.nu n011yquewuxcS1 eeTeeR HCKOTOpble, 

KaK roproHOUCbl, noJIHOCTblO BblMHpalOT K KOHUY nepMH, llHUHHOllOHTbl cyw.eCTBYJOT 

110 KOHUa 'TpHaca, a UHHOllOHTbl - ClUC llO!lblllC, 110 CCPCllHHbl !Opbl. MJieKOUHTIUOlllHC 

Ha'laJIH OTC'ICT ceoeR HCTOPHH c cepe11HHbl 'TpHaca. 

Beemaee CTpoeeae. B peJyJibTaTe ynoMS1Hyroro e xapaKTCpHCTHKe npouecca 

ue<t>anuJaUHH ece noJBOHO'IHble 0611a.na10T CJIOXHO YC'fPOCHHOR ronoeoR, 'ICTKO 06o-

00611eHHOit OT OCTMbHOro TCJia (CM. pHC. 45 ). y nepBH'IHO-BQQHblX nOlBOHO'IHblX 



(KPYfJlOpoTLIX H phl6) nOCJJe.zutee noapal!leJICHO ecero H8 .asa OT.ZleJla. 3To BMenwomee 

BHYJ'PCHHHe opraHbl 'cyJlOBHllle H CJl~lllHH 3a HHM XBOCT. y Ha.JeMHblX noJBOHOlfHLIX 

K HHM Jl06aBJieHa eme OOJiee HJlH Mettee llJlHHHaJI WeJI. BoJlHblM IlOJBOHOlfHhlM npH

cymH TalOKe nnaBHHKH (CM. pHC. 61 ), npeJIC.lle ecero, HenapHble - XBOCTOBOH, OJlHH 

HJlH HeCKQilbKO CUHHHhlX H IlOJlXBOCTOBOH (aHaJibHblH). y ecex, KpoMe KPYIJIOpoTLIX, 

HMeJOTCR H napHble KOHelfHOCTH. y pb16 3TO rpyJlHble H 6pJOllIHble nnaBHHKH, a y Ha

JCMHblX noJBOHOlfHhlX - .ztBe napbl KOHelfHOCTeH Phl'IWKHOfO THna, TaK Ha3hlBaeMhle 

ruITHilaJible. 

KWKHWe uo1q»Oaw. Kmca, KaK H y HHJllIHX xopJloew, o6pa3088Ha JUJYMfl CJIOJIMH. 

3To noeepXHOCTHblR CJIOH, 3nH.LlepMHC, KOTOpblH paJBHBaeTCJI HJ 3KTOJlepMbl, H rrry

OOKHH CJIOH - KOPHYM (co6CTBeHHO KO:lKa), cPoPMHpyeMblH HJ MeJOJlepMbl, TpeTbCl'O 

JapoJlblWeeoro JlHCTKa. 3nH.LlepMHC npeJlCTaBJIJleT co6oR y nOJBOHOlfHblX MHOfOCJIOH

HblH 3UHTeJIHit HaH6onee rny6oKoe nooo:iKeHHe e HCM JaHHMaeT pocTKOBhlH CJioA, 

KJICTKH KOToporo HenpepblBHO JleJIJITCJI, B TO epeMR KaK c noeepXHOCTH OTna)laJOT OT

Jl(.lfBllIHe KJleTKH. 1Iame ecero OHH CJIYlllHBalOTCR nopoJHb, HO y HeKOTOphlX aM$H6HA, 

pernHJIHH H rITHU coxpaHJllOT CBJIJb Me)l(lly co6oH H OTJle.IUllOTCJI B BH.Lle cymeCTBeHHLIX 

q,parMeHTOB CI1JIOllIHOfO rutaCTa. 1IaCTb KJICTOK 3UHJlepMHCa BCKOpe noCJie ceoero 

o6pa:meaHHR nepenoJIHJleTCJI TeMH HJIH HHblMH )KHJlKHMH eewecTBaMH, TeM caMhlM 

cneUHaJIHJHPYJ1Cb e ceKpeTOpttoR JleJITeJlbHOCTH. B peJyJibTare OHH npeepama10TCJ1 B 

KO:lKHhle :lKCJleJbl, OJlHOKJieTOlfHble y nepBHlfHO BOJlHblX nOJBOHOlfHblX HJIH B MHOl'O

KJieTOlf Hble (B peJyJibTare o6'beJlHHeHHR KJICTOK) - y lfaCTH HaJeMHhlX (JeMHOBOJl

HblX H MJieKOUHTaJOlllHX). y BblCllIHX HaJeMHblX UOJBOHOlfHblX (penTHJIHH, nTHU H 

MJieKOUHTaJOlllHX) npaKTHlfeCKH ece OCTaJibHhle KJieTKH 3nH.LlepMHca no.ztBepraI<YTCJI 

oporoBeHHIO - HX UHTOI1JlaJMa nepenOOIDleTCJI 6eJIKOM KepaTHHOM, JareM OTMHpaeT, 

KlleTKH BblCblX3JOT. 0HH MOryT <PoPMHPOBaTb CIIJIOllIHOH IIJiaCT, ynOMJIHyTblH Bblllle, 

HO y nTHU H MJieKOUHTalOlllHX, KpOMe roro, CJIHnaJOTCJI B CJIOJKHhle KOHfJIOMepaTbl H 

o6paJyK>T KOJKHble npH.LlaTKH, Ue.TIHKOM COCTOJllllHe HJ poroeoro eemeCTBa - nep!JI H 

eooocbl. HaKoHeu, caMhlH rny6oKHR CJIOH 3nHJlepMHCa MOJKeT yqaCTBoBaTb e <PoPMH

poeaHHH Jy6oe H HeKOTOpblX THnoe pb16bHX qewyR, y perrrHJIHH H MJJeKOUHTIUOlllHX OH 

D.WKe npoJlyuHpyeT oco6o Teep.nyio o6JIHUOBKY Jy6oe - 3MaJib. HaH6onee THnH':IHhle 

KOCTHble lfelll)'H BOJHHKalOT y pb16 B rny6HHe KOPHYMa. 0HH MOryT cpacTaTbCJI, JlaJICe 

CJIHBaTbCJI MeJIC.lly co6oR H JlaBaTb HalfaJIO npolfHOMY naHUHplO, KOTOpblH B 3B01UOUHH 

DOOBOHOlfHblX nOCJI)')KHJI OJlHHM HJ HCTOlfHHKOB $opMHpoBaHHJI qepena. 

BtcyTpeHHHA CKeJJeT. OcHOBHhle MarepHaJihl, KOTOpblMH o6paJoeaH CKC11CT no

JBOHOlfHhlX, OTHOCJITCJI K KareropHH COCJlHHHTe.TlbHblX TKaHeH, TaK KaK B 3THX TICaHRX, 

DOMHMO KJieTOK, HMeeTCJI MeJKKJieTOlfHOe eemeCTBO, c$opMHPOB8HHOe BCJleJJ.CTBHC 

JleJITeJibHOCTH KJieTOK H pacnono:iKeHHoe B npoMe:iKyrKax MeJIC.lly HHMH. HaH6onee 

3$<PeKTHBHb1R TBCPJlhlH MaTepHan - 3TO KOCTb. KocTHble 3JieMeHThl cKe.neTa no4-

Pal!le.TIJ1JOTCR Ha JlBe KareropHH. Tax Ha.JbleaeMhle JaMemaJOmHe KOCTH <PopMHPYJOTCJI 

B HHJlHBHJlYaJibHOM paJBHTHH Ha OCHOBe XPJlllleBOfO npeJlllleCTBeHHHKa, MaTepHan 

KOToporo BbITCCHJleTCR KOCTHOH ncaHbIO - JaMemaeTCJI KOCTbJO. Hx xe o6oJHalfaJOT 

HHblMH, Mettee yJlalfHblMH repMHHaMH - xpRmeeble KOCTH, nepBHlfHble. JlpyraR Ka

reropHJI KOCTHblX 3JleMeHTOB CKe.TieTa - 3TO nOKpoBHble, HaKJla.llHble KOCTH, MeHee 

YJlalfHO HaJbl88eMble TalOKe eropHlfHblMH. 0HH ct>opMHPYJOTCJI 6eJ xpRmeeoro npe,n.

WeCTBeHHHKa, HenocpeJlCTBeHHO B coeJlHHHTCJlbHO-TKaHHblX nepenoHxax H npe.n.

CTaBJIJIJOT co6oR B OCHOBHOM HaCJieJJ.He KO:lKHOfO naHUHpJI, KOTOPblH B xoae 3BOJllOllHH 

norpyJHJICJI B rny6Htty. XpJ11lleBaJ1 TKaHb HaH6oJiee pacnpOCTpaHeHa K8K BpeMeHHblA 

MaTepHaJI npH cPoPMHpoBaHHH BttyTpeHHCfO CKC1JeTa, HO M())ICCT C1IYJKHTh Il<DkH3HCHHO; 
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cycra.BHO'A xp.11m 06.nuuoeweaeT noeepXHOCTH yqacreyiomHX B COlLJICHCHHH Kocreit. 

Coe.nHHHTe.IlbHO-TKaHHwe nJieHKH CJIYJKaT 3M6puoHa.nbHblMH npe.nwecTeeHHHKaMH 

nOKPOBHblX KOCTeil, HO, KaK H xpSllll, BCTpC'l3IOTCJI TaJOKe B CKCJICTe B3pOCJiblX no-

3BOHO'IHblX. 

B COCT3BC CKCJICT3 no3BOHO'IHbVC p83JJK'laJOT oceBOA: CKCJICT, 11epen, HJIH CKCJICT 

l"QllOBbl, H CKCJICT KOHC'IHOCTCR (CM. pHC. 61 ). 
Oce60U cKellem. y KPYrJIOpOTblX H HCCKOJibKHX rpynn pb16 (XHMep, JlB()JIKO.llblllla

lllHX, JiaTHMepHH H OCCTpOBblX) BruKHCRWHM KOMnOHCHTOM oceeoro CKeJICTa noXH3-

HeHHO OCT3eTcJI xop.na (chorda dorsalis), HO Ha paHHHX 3M6pHOHaJlbHblX cra.nHJIX OHa 

npHcyrCTByeT y DCCX nOJBOHO'IHblX. KaK Hy JiaHU.eTHHK3 (CM. PHC. 2 ), OHa npe.ncTaB

JUICT co6oR y noJBOHO'IHblX BepeTeHOBH.llHOe CKOIUlCHHe HC:JKH.blX BaKyOJIH3HpoBaHHblX 

ICJICTOK, KOTOpble JaK.JlIO'ICHbl B Tpy6K}' HJ npo'IHOR COC.llHHHTCJlbHO-TKaHHOR nJICHKH 

H no.ll.llepXHealOT e HeR zyprop. KaK Hy 11aHU.eTHHKa (cM. pHc. 3 ), noCJJe.noeaTeJibHOe 

COKP311leHHC M}'CK)'JlbHblX CCrMCHTOB Ha O.llHOR CTOpoHe TCJJa nopo.llC.!l;aeT npo6eralOIUHit 

no HCMY HJfH6, JIOKOMOTOpHyIO BOJIHy, HCTO'IHHK CHJlbl TJlrH npH YH.llYJIJIUHOHHOM 

nnaeaHHH. B OTJIH'IHe OT JiaHU.CTHHKa noJBOHO'IHble He HMeIOT BHyrpH xop.nbl Mbl

we'IHblX KOMnOHCHTOB, Il03TOMY Ha nonepe'IHOM paJpeJe OHa BblfJIJlllHT H.llCaJlbHO 

KpyrnoR (CM. PHC. 50, 5), a He OBaJibHOR, KaK y JiaHUCTHHKa (CM. pHC. 2, 5, 24). 
Xop.na He cerMeHTHpoeaHa H, KpoMe Toro, no11HOCTb10 o6oco6neHa OT MeTaMepHblX 

'lacreR oceeoro CKCJJCTa, KOTOpble BblTeCIUllOT xop.ny (y pbl6 - JIHWb '18CTH'IHO), HO 

HC BICJIJOqaJOT ee B CBOR COCT38. 

IlOOBOHO'IHblA CTOJI6 (columna vertebralis), HJIH n03BOHO'IHHK, npe.ncTaB1IJICT co-

6oR o6pa.JOB3HHb1R nOJBOHKaMH (vertebra) 'lJICHHCTblR crep:lKCHb, rn6KHR, nOCKOJlbKY 

noJBOHKH CO'lJICHCHbl no.neIDKHo. OH coenanaeT no no11oxeHHIO c npe.nCTaB11eHHOR 

Ha paHHHX CTa.nIDIX paJBHTHJI xop.noR. CTep:JKeHb cocroHT HJ TeJI noJBOHKOB (corpus 

vertebrae); y pb16 MCJKJIY KOJlbUCBH.llHblMH TeJiaMH H BHYTJ>H HHX xop.na qacTINHO co

xpa.IDICTCJI e re'leHHC eceR JKHJHH. Ceepxy K TCJiaM nooeoHKOB npHMblKaIOT eepXHHe 

JlYfH (arcus neuralis), COBMCCTHO o6p33yIOlllHC nOJBOHO'IHblR K3HaJI, JalllHTHblR <J>yr

JIJIP .llJIJI cnHHHOro MOJra. EcTb OCHOB3HHJI C'IHTaTb HX caMblM BruKHblM KOMnOHCH

TOM nOJBOHO'IHHKa, nocKOJlbK}' HMCHHO HX Ja'laTKH (eme He o6p33yIOlllHC KaHa.na) 

o6HapyxeHbl y MHHOf (CM. PHC. 49, 6; 50, J), npe.ncTaBHTCJJeR KJiacca KpYfJIOpoThlX, 

B Ka'ICCTBe nepBblX HaMCKOB Ha npHCYfCTBHe nOJBOHO'IHHKa. 

y pb16 B oceBOM CKCJleTe npe.llCT3B1ICHbl pe6pa (costa; CM. PHC. 61 ), KOTOpble .llaJO'F 

onopy M}'CK)'Jiazype H onpe.llCJJCHHyIO MCX3HH'ICCKyIO JalllHTY BHYfPCHHHM opraHaM, 

nocKOJibKY n0Mora10T no.ll.llep:JKHBaTb <l><>PMY 6p10wHoR nOJiocTH. Pe6pa BblpIDKeHbl e 

TYJIOBHlllHOM OT.llCJJe IlOOBOHO'IHHKa, a .llaJiee Ha33.ll, B XBOCTOBOM OT.llCJIC, OTcyrcTBylOT 

(CM. PHC. 61, 62). 
y aM<l>H6HR oceeoR CKeJJCT IlO.llPa.JJICIIeH Ha 'ICTWpe OT.llC113 - weRHblA: (HJ 0.llHO

ro nOJBOHKa), 'fYJIOBHlllHblR, KpeCTUOBblR H XBOCTOBOR (CM. PHC. 92 ), a y BblCWHX 

Hll3CMHblX noJBOHO'IHblX (aMHHOT) (CM. pHC. 162) B npe.neJiax 'fYJIOBHlllHOfO OT.llCJl3 

p83JIH'IHMbl rpy.nHoR H noJ1cHH'IHb1R. B rpy.nHoM OT.lleJie HIDKHHe KOHU.bl pe6ep no.n

BHJKHo COlLJICHeHbl c fPY.llHHOR H o6paJyIOT npo'IHyIO fPY.llHyIO KJICTKY (CM. pHC. 142 ), 
'ITO nOJBOJIJICT HaJblBaTb COOTBCTCTBYIOlllHC noJBOHKH fPY.llHblMH. lla.nee Ja HHMH 

pacnOJiaralOTCJI nOJICHH'IHblC nOJBOHKH, He yqaCTByIOWHC B <l><>PMHpoBaHHH fPY.llHOit 

KJICTKH H, KaK npaBHJIO, eoo6me He HMeIOmHe nO.llBHJKHblX pe6ep. IloJa.nH HHX 0.llHH 

HJIH HCCKOJlbKO nOJBOHKOB .llalOT onopy Ja,nHHM KOHC'IHOCTJIM, IlOCKOJlbK)' K J{HM npH

q>enJieH Til30Bhlii nOJIC - 31'0 KpeCTCU (sacrum), HJIH JCpCCTUOBbllt omen (CM. pHC. 162 ). 
3a KpCCTUOM CJICJlYCT XBOCTOBOA: OT.llCJI. 
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'lepen, KJIH c1Ce11em m/108'11 (cranium), rpy6o .ncrurr Ha .nsa OCHOBHhlX OT.ne.na -

Mo3roeoA 'lepen (neurocranium) H BHcuepaJ1bHbIA 'lepen (splanchnocranium). Ilep

ehlA - 31'0 BMeCTHJIHWe .llJUI M03ra H opraHOB lfYBCTB, BTOpoA - CKeJICT rJIOTKH KaK 

nepe.nHero 0T.ne.11a KHWe'IHOA TPY6KH, npoHH3aHHOro xa6epHblMH wem1MH. B .neA

CTBHTCJibHOCTH cyIUCCTByeT ewe o.nHH OT.nCJI - KOJKHbIA naHUHPb (dermatocranium), 

KOTOpbIA enepeble IlOJIBHJICJI B naJIC030e y HCKOnaeMbIX 6eC'leJllOCTHbIX, na.HUHpHWX 

pbl6, aKaHTO.n. y coepeMeHHhlX KOCTHbIX p1>16 Mhl HHOr.na BCTJ>C'laeM ero B HCCKOJJbKO 

o6oco6JieHHOM nOJJO:lKeHHH, KaK, HanpHMep, y OCC'I'pOBblX, r.ne OH MOXCT 6b1Tb CIDIT 

UeJIHKOM B BH.ne KOCTHOro CKa.Jibna (CM. pHC. 82 ). 
Mo3roeoA 'lepen <J>opMHpyeTCJI H3 HecKOJibKHX nepBH'IHblX xpRweeblX 3a'lancos, 

Ha6op KOTopwx npHMepHo o.nHHaKoe y ecex nooeoHo'IHblX (cM. pHc. 33 ). Ha paHHHX 

CTa.nHJIX HH.nHBH..!IYaJlbHOro pa3BHTHJI OH 'ICTKO no.llpaJJleJICH Ha nepe.nHK>IO H 3a.nHIOIO 

qacrn, rpaJraua Me)l(lly KOTOpblMH coena.naeT c nono:lKeHHeM 6y;rzywero mm$HJa. B OCHO

eaHHH o6eHx 'lacTeA Jie:iKHT no nape npo.noJibHO BbITJIHyTbIX xpRweehl'x 3JieMeHTOB. 

3a.nHSU1 napa - 3TO napaxop.naJ1HH, KOTOpble pacnoJio:lKeHbl no 6oKaM OT nepe.nHero 

KOHUa 3a'lanca xop.llhl H MH3KH no CBOCMY npoHCXO)l(JleHHK> K no3BOHKaM. JJ.pyraR napa 

xpRIUCBblX naJIO'ICK, KOTOphl'e TIIHyTCJI enepe.n OT o6JiaCTH mno<J>H3a, - 3TO TI1K Ha3bl

eaeMble TJ)86eKYJibI, eepO.RTHO, CBJl3aHHble B CBOeM npoHCXO)l(JleHHH c BHCUepaJibHbIM 

CKCJieTOM. K noA ocHoee .no6aBJieHbl 38'1aTO'IHble KancyJibl opraHoe lfYBCTB - o6o
fUITCJlbHble H CJIYXOBble; B Ka'leCTBe 3KBHBaJICHTa 3pHTe.1lbHOA KanCYJTbl paccMaTJ)HBaJOT 

He6oJibWOA napHbIA rJia3HH'IHbIA, HJIH 6oKoeoA, xpRIU. IlpH ,naJibHeAweM pa3BHTHH 

3apo.nblwa H3 napaxop.naJIHA H TJ)a6eKYJI <J>opMHpyIOTCJI 6oKOBble CTeHKH MooroeoA 

KaIICYJlbl, c KOTOpbIMH CJ1HB810TCJ1 KancyJibl opraHoe lfYBCTB. XpJ1rueeasi: KPblma 'lepena, 

KaK npaBHJIO, pa3BHT8 CJ1a6ee (HCKJllO'leHHe COCTaBJUllOT xpJlrueeble pLl6bI), ny pom. 
o6bl'IHO BblnOJJHJllOT noKpoBHble KOCTH. 

ApMHpyioruHA CTeHKH rJIOTKH BHCUep8JJbHbIA CKCJleT COCTOHT H3 o6pyqeA - BHC

uepaJibHbIX .ayr (CM. pHC. 49, PHC. 63 ), - KOTOpbIC y nepBH'IHO BO.nHblX no3BOHO'IHblX 

pacnOJJara10TCJ1 e xa6epHblX neperopO.llKaX, Me:ll{,ny :lKa6epHbIMH IUCJUIMH. Y pb16 ene

pellH OT HHX.nee BHcuepaJibHble .nym cneUHaJIH3HpoBalibI; nepe.nHSUI H3 HHX, HaH6onee 

JCPYilHIUI B BHcuepaJibHOM CKCJleTe - 'leJllOCTHaJI .n;yra, KOTOPM C1IYJKHT .nJIJI 3a.x:BaTB 

nHUlH, a CJle,rzyIOIUM 3a HCA - nO.ll"bJ13bl'IHaJI - nO'ITH y ecex pb16 (H3BCCTHble HC

IOlJOllCHHJl - XHMepbI H .nBOJIKO.nblwawHe) OcyIUCCTBJllleT no.neecKY 'leJIIOCTHOA .nyrH 

K 'lepenHoA KOpo6Ke. Bnepe.nH OT 'ICJllOCTHOA .nym y xpRUlCBblX pb16 pacnOJJaraJOTCJI 

romrne cre6CJtbKH - cy6Hble xpRlllH (.nee napbl e eepxtteA 'leJIIOCTH H oma B HKX

HeA), KOTOpble npe)l(Jle C'IHTaJIH OCT8TKaMH nepe.nHHX BHCUepaJibHblX .nyr. y Ha3CMHblX 

no3BOHO'IHblX (cM. pHc. 93) 'ICJlJOCTHWI .n;yra ceoeA eepXHeA nOJJOBHHoA coe.nHHeHa 

Henocpe.nCTBeHHO C M03fOBbIM 'ICpenoM, H yqacTHe nO.ll"bJl3l:il'IHOA .nyrH B ee KPeJlJIC

HHH ynpaJJlHCHO. Ilo3TOMY eepXHO 'laCTb IlO.ll"bJl3bl'IHOA .nym CHJlbHO YMCHbWaeTCJI 

H y OOnbWHHCTBa TeTJ)ano.n nepexo.nHT B cpe.nHee yxo (pHC. 39) B K.a'ICCTBe CJIYXOBOA 

KOCTO'IKH (cTJ)eMeHM, stapes). HJUKHO 'laCTb .nym exo.nHT e cocrne noll"bJ13bl'IHOfO 

CKCJleTa, OCT8TKH :lKa6epHblX .nyr - CIO.lla )ICC H, JCpOMC roro, yqaCTByIOT B <J>opMHJ>O

BaHHH xpRrueA f'OpT8HH. 

CKCJieT HenapHbIX KOHC'IHOCTCA HMCCTCJI T01IbKO y ncpBH'IHO~BQ!lHbIX n03BOH011HWX 

(KpymopOTblX H pbl6, a TaJOKe y BbIMepWHX .neBOHCKHX aM<J>H6HA) - o6Jia,naTCJieA He

napHblX nJiaBHHKOB (cM. pHc. 61 ). Pa3.1lH'laJOT CKelleT KO:lKHOA JionaCTH, HJIH Hap)':lKHhlA, 

o6pa.JOBaHHbIA KO:lKHbIMH JIY'laMH, H CKeJieT M}ICHCTOA JIOnaCTH, BffYTPCHHHA, KOTOpbl:A 

MO:lKeT 6b1Tb norpf)KeH e TOlllUY MbIWU TCJia. Ero 3JICMeHTbl Ha3bIBaJOTCJ1 pa,mt:aJibHbIMH. 

CKCJieT napHhlX KOHe'IHOCTCA ecreCTBCHHYM o6p83oM no.npaJJlMeH Ha yx:penneHHHe 
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PH<:. 39. CxeMa c~Hero yxa .llJlryIIUCH. Ilonepeq
HblA Pa3PeJ roJIOBbl. BH.ll C38.!Ut: 

I - nooocn. Mo1rosoA icancynw; 2 - nQllOC'Tb BHYJpeH

Hero yxa; 3 - 6apa6aHHaJI nooocn.; 4 - 088.ll&Hoe OK.Ho; 

5 - CJl)'XOBBll KOCTO'IK3 (CTpCMll); 6 - 6apa6aHH3ll 

nepenoHKa; 7 - 'ICJllOCTHOA cycTaB; 8 - CJ1)'XOB3ll 

(eBCTBXHeea) T"py6a; 9 - porornOTCl'IHaJI nooocn.. Po

rornOTo<IHllll H 6apa6aHHBR nOJIOCTH noKaJBHW ropK

lOHTaJlbHOA WT'pHXOBKOA, CC'ICHKC CTCHOK MOJroeoA 

uncy11w - BCPTHKallbHOA WT'pKXOBKOA, CC'ICHKC Xpll

lllCBOro 15apal5BHHOro KOJlbUa - TO'l1GlMH 

B T}'JIOBHWe no.Rea H CKCJieT cso6o.llHblX KOHe'IHOCTeit Y pb16 no.Rea YC'fPOeHbl O'leHb 

npocro H He HMeJOT Kpeil.JleHHJI K oceBOMY CKCJieT}', eCJIH He C'IHTI!Th CBJl3H Il.Jleqeooro 

noJica y KOCTHblX pb16 c qepenoM qepe3 nocpe,llCTBO noKpOBHblX KOCTeA H Kpeil.JleHHJI 

IL'Je'leBoro nORCa K Il03BOHO'IHHKY y C.KaTOB. XapaKTep CKe.Jiern KOJKHOA H MJICHCTOA 

nonacTH p8.3JIH'leH, cy.llb6a 3THX KOMnoHeHTOB HeO.llHHaKOBa. MRCHCTa.R JionaCTb H 

eC CKCJieT .llOMHHHpyioT y JIOnacrenepblX pb16, a B napHblX TIJJaBHHKaX JiyqenepblX 31'8 

JIOnaCTb CKJlbHO peJlYUHpoBaHa, pellJHTe.TlhHO npeo6Jia,llaeT KO)l(HblA CKe.JieT. 

Ha3eMHble noJBOHO'IHble no CTpOeHHIO CKeJieTa napHblX KOHe'IHOCTeA H HX 

BHCWHeMY BH.llY HaCTOJlbKO CKJlbHO OTJJH'laJOTCJI OT pb16, 'ITO HX conOCTaB.11eHHJI .llaJIH 

MHOfO nOBO.llOB .llJIJI cnopoe. IloRca HMelOT xapaKTepHyio 'fPCXJlytleBylO KOH<t>Hry

paU,HIO (pHc. 40 ). B Il.Jle'leBOM noJ1ce 3TH JIY'IH npe.llCTaBlleHbl nonaTKoR (scapula) H 

KopaKOH.llOM (coracoideum), <t>oPMHPYIOWHMH Bna,llHHY .llJIJI npH'l.lleHeHHJI CBOOo.llHOA 

KOHe'IHOCTH, a TalOKe noKpoBHO~ KOCTblO KJJIO'IHUeH (clavicula). y penTKJIHH, nTHU 

H 0.llHOnpOXO.llHblX MJieKOnHTalOlllHX (YTKOHOCa H eXH,llHbl) Il.JleqeeoA nOJIC CBJIJaH c 

OCCBblM CKe.JieTOM qepe3 fPY.llHHY H pe6pa. IlpHCyIU,a.R KOCTHblM pb16aM onopa noRca 

Ha qepen HaJeMHblMH n03BOHO'IHblMH YTPa'leHa, nO-BH.llHMOMy, OHa HeCOBMeCTHMa 

c CyIU,ecTeoeaHHeM no.llBIDKHoA weH. KoMnoHeHTbI TaJOeoro noRca (cM. pHC. 120) -
flO.llB3JJ.OWHa.R (ilium), CC.llaJJHlllHCUI (ischium) H no6KolWI (pubis) KOCTH - 'lame ecero 

COBMeCTHO o6paJ)'IOT cyCTaBHyio Bna.llHHY .llJIJi CBOOo,llHOH KOHe'IHOCTH. IlO.lllQLIOWHble 

KOCTH npHpacraJOT K O.llHOMY H.JIH HeCKOJibKHM Il03BOHK8M (HCJ>C,llKO - llpH nOCpe,!l.CTBC 

OCTaTKOB pe6ep), COCTaBJUllOWHM icpecreu. 

Ceo6o.llHhle napHble KOHe'IHOCTH HaJeMHblX noJBOHO'IHhIX npe,!lcTaBJUIJOT co6oA 

HaCJie.nHe MJICHCTOA JionaCTH TIJJaBHHKOB .llaJJeKHX pbl6006pa3HblX npe.llKOB, COOTBeT

CTBeHHO HX CKCJICT B ceoeA OCHOBe CCTb npoH380.llHOe BHYTPeHHero CKeJJeTa Il.JlaB

HHKOB. CKCJieT ceo6o.llHhlX nepe.llHeA H Ja.llHeA KOHe'IHocreA noCTPoeH no 6JJH3KOA 

CXCMe (CM. PHC. 40 ), XOTJI He60JihWHe paJJIH'IHJI MeJK,lly HHMH 06bl'lHO BCC-TaKH CCTh. 

KaQag KOHe'IHOCTh npe.llCTaB.11si:eT co6oR Pbl'la:llCHYIO CHCTeMy H3 Tpex OCHOBHblX 

JBCHbeB. CKeneT 6JJH)l(Hero K TYJJOBHlllY JBeHa o6paJoeaH e.llHHCTBeHHoA KOCTbio; B 

nepe,llHCA KOHe'IHOCTH (B TIJJe'le) - 3TO TIJIC':ICBWI KOCTh (humerus), B 3all.HeA KOHe'l

HOCTH (e 6e.llpe) - 6e.apeHHa.R (femur). CKeJJeT CJICJJ.yiomero JBeHa npe.llCTaarreH .llBYMJI 

napaJIJle.JihHblMH KOCTIIMH. B nepe.nHeH KOHe':IHOCTH 3TO 3BCHO HMeH)'eTCJI npe.nnne':lbeM 

(antebrachium), ero cKCJieT - 3TO JiyqeBa.R (radius) H JJOKTeBa.R (ulna) KOCTH. B Ja.llHeA 

KOHe'lHOCTH BTOpoe 3BeHO - 3TO I'OJieHh (crus), CO.llCP:JKalllaJI .llBe 6epuoeb1X KOCTH, 

OOnhlll}'lO (tibia) H MaJI)'JO (fibula). Tpen,e 3BCHO - 3TO KHCTb B nep~eA KOHC':IHOCTH 
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H CTOna 8 38.IlHeA, KUCJl8Jl pacna.a,aeTCJI Ha TpH OTACJia. HecKOllbKO MeJUCHX KOCTO'leK 

8 OCHOBaHHH KHCTH - 3TO JanJICTbe (carpus), 3aTeM OJJ.HH P.llll JlllHHHblX KOCTO'leK, 

KOTOpble JaxJIJO'leHbl s JIMOHb, - no MCTb (metacarpus). HaKOHeu, KIDK.llhlR naJieu 

COCTOHT H3 c:t>anaHr (phalanges digitorum). B crone o6pa30BaHHOe MeJIKHMH KOCTOq

Ka.MH OCHOsaHHe Ha3blBaeTCji npe,ztnJIIOCHOH (tarsus), JlllHHHhle KOCTO'IKH, OCHOBaHHJI 

naJibUeB - nJIIOCHOH (metatarsus), 3a KOTOpoR CJle;zyIOT Q>aJiaHrn. XOTII KOHe'IHOCTh 

HaJeMHOro THna npHHJJTO Ha3b1BaTb fl.ll'THmlJIOH (no o6paJuy KOHe'IHOCTH 'leJIOBe.Ka), 

8 ,zteHCTBHTeJibHOCTH 'IHCJIO IlaJibUeB lllHPOKO sapbHpyeT (O'f O.llHOro AO BOCbMH). 

Mwme"IH8JI CHCTeMa. B coooseTCTBHH co csoHM 3M6pHOHaJibHhlM npoHcxoJK.11e

HHeM MYCicyJiaTypa 8 TeJie IlOJBOHO'IHbIX no.ztpa3.lleJIJleTCJI Ha HeCKOJlbKO KaTeropHA. 

CoMaTH'leCKHe MhllllUhl (see OHH nonepe'IHo-noJiocaThle) pa3BHBaJOTCJI HJ MHOTOMOB 

COMHTOB (CM. PHC. 31) - nepBH'IHblX cerMeHTOB MeJO.!lepMbI, CO.!leP:iKalUHX BHYJ'PH 

$parMeHTbl BropWlHOH Il01IOCTH TCJia (UCJIOMa). rJiaBHble npoHJBQ!lHLle MHOTOMOB - 31'0 

MHOMepbl 8 60KOBOH MYCicyJiaType. HJ HHX lKe BblCeJIJllOTCJI rpynnhl KJieTOK (•MY

CK}'JlbHble IlO'IKH• ), <l>oPMHPYIOIUHe MbllllUbl HenapHblX nJiaBHHKOB (y JCpyrnopOTblX 

H pb16) H napHbIX KOHe'IHOCTeH (y pb16 H HaJeMHblX IlOJBOHO'IHblX). Ll,se rpynnhl 

COMaTH'leCKHX MbllllU coxpaHHJOTCJI 8 rwIOBe. IlO.!l"hllJbl'IHble MbllllUhl (npO.!lOJUKeHHe 

6pJOlllHOH MycxyJiaTypbl 1)'JIOBHIUa) TJIHYfCJI y 'IClllOCTHOPOTl>IX IlO.!l qepenoM ene~ 
BnJIOTb no nOJJ.6opo.!lO'IHOR o6JiaCTH HIDKHeR 'ICJIJOCTH. H3 co6cTeeHHblX MHO'fOMOB 

roJIOBbl HaUIJIH npHMeHeHHe JIHWb TpH nepe.nHHX, H3 KOTOpblX BOJHHKJIH BHCWHHe 

rJia3Hble MblWUhl. 

17 

16 

15 

PHc. 40. CxeMW CICClleT& napH.WX ltOHC'IHOCTeA (A - Depe.IUIJUI, 6 - 38,IJlUUI) H83CMHWX 

DOJBOHO'IHblX: 

I - nonana; 2 - no.llBllloWHBA KOCTb; 3 - 6ciq>eHH8JI KOCTb; 4 - M&nu 6epuoB1U1 KOCTb; 5 - 4'an1UU11 
n1111buee; 6 - nmocHa; 7 - npcnnmocHa; 8 - OOJtbWaR 6epuoBBJ1 xocn.; 9 - CCllllJIHWHllll KOCTb; JO -
Jto6KoeaR KOCTb; I I - l1Jleqee1U1 Koc'Tb; 12 - noKTCeu KOCTb; /J - rurcn.; 14 - 38rurcn.e; 15 - Jl}"leB8JI 
ICOCTb; I 6 - KOpaxoMJl; I 7 - XJ)llUICBOA npoKopaKOMJl H IOIJOllMua; J>llMCKMMH lUflfJpaMH yxa:J8HY HOMepa 

l'llUIWleB 
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K BHCuepam.HoA M}'CtcyJUrrype OTHOCJITCR MblWUhl BHYI'J>CHHHX opraHOB (nHlueaa

pHTCJibHOro TpaKTa, KPOBCHOCHblX cocy.noe, )KeJJe3) H KO:lKH (no,nHHMaTcnH nepi.ee H 

BOJJOC). 3TH MbIIIIUbl cct>oPMHpOeaHbl B OCHOBHOM rna.nKHMH BOJIOKHaMH. Ho 8 CTeHKC 

rJIOTKH OHH npeo6pa3oeaHbl e nonepe•rno-nOJiocaTble, 6Jiaro.nap.R 'ICMy cnoco6Hhl 

K 61i1cTpblM .neH:lKeHHRM H CJIY')KaT noirnoueHHblMH cKerreTHhlMH MbllllUaMH. B 3TOM 

npo.R811.RCTC.R pe3yJibTaT M}'CtcyJI.RpH3aUHH rnnoMepa. flo-BH.ZJ;HMOM}', OH :lKC nOCJIY:lKHJI 

HCTO'IHHKOM nonepe'IHO-nOJIOCaToR cep.ne'IHOR MbllllUbl. 

HepBIUUI cHcreMa y noJBOHO'IHblX no.npa3.lleJJ.ReTC.R Ha ueH"fJ>aJibHYJO H ncpH<l>e

pH11ecJ<y10. l(eHmpa.nbHO.R Hep8HO.R cucme.Ma npe.ncTaM.ReT co6oR pe3yJibTaT pa3pac

TaHHR H YCJIOJKHCHH.R (.nH<t><t>epeHUHaUHH) TOR HepeHoR Tpy6KH, KOTOpa.R exo.nHT B 

xapaKTepHCTHKY THna xop.noeblx e Ka'leCTBe o.nHoro H3 Tpex rnaBHblX nYffKTOB. 3ro 
fOJIOBHOR H cnHHHOR M03r. llepurjJepu1tee1caa HepeHaa cucmeMa npe.ncrnBJleHa 

CKOflJICHHRMH HepBHblX KJieTOK - HepBHblMH y3JlaMH, JIC:lKalllHMH BHe cnHHHOfO H 

fOJIOBHOI"O M03ra H 803HHKaIOIUHMH H3 3KTO,nepMbl 3apo,nblIIIa He3aBHCHMO OT HHX, a 

TaK:lKe HepeaMH, T. e. nyqKaMH HepBHblX BOJIOKOH. Bee :no OTpOCTKH HCpBHblX KJICTOK 

(HeRpOHOB), pacnOJIO:lKCHHblX 8 UCH"fPaJibHOR HCPBHOR CHCTCMe (TaKoea no.naBJIRIO

mrui 11acTb .neHraTeJibHblX Hcpeoe) H e ynoMRHYThlX HepBHhlX y311ax (e 6oJibIIIHHCTBC 

3TO qyBCTBYJOIUHe Hepebl). Oco6a.R KaTCropHR nepH<t>epH"ICCKHX Hepeoe OTHOCHTCR K 

eereTaTHBHOR, KJlH aBTOHOMHOR, HepeHOR CHCTCMe, HHHepBHPYJOIUCR 8 OCHOBHOM 

rna.nKHe MYCKyJlbHble BOJIOKHa BHyTpeHHHX opraHOB, Kp<>BCHOCHblX cocy.noe H )KC11C3. 

3To napaCHMnaTH'ICCKa.R HepeHa.R CHCTeMa, ueHTpbl KOTopoR pacnOJIO)KCHbl nO'ITH 

HCKJIIO'IHTeJlbHO 8 roJIOBHOM M03re, H CHMnaTH'leCKa.R c ueHTpaMH 8 cnHHHOM M03re. 

0HH OKa3blBaIOT Ha opraHbl TeJJa npoTHBOnOJIOJKHOe .neACTBHe, 'ITO no3BOJIRCT HM 

3<1><PeKTHBHO peryJIHpoeaTb pa6oTy 3THX opraHOB. 

I'oA08HOU M03Z (encephalon) pa38HBaeTC.R Ha paHHHX CTa.nHRX 3M6pHOreHe3a H3 

nepe.nHero KOHUa THnH'IHOR HCpBHOR Tpy6KH 6Jiaro.nap.R ee BllIYTHIO, paCUIHpeHHIO 

HeepoueJJ.R. 3ToT npouecc Ha'IHHaeTC.R co cra.nHH Tpex MoJroBblX ny3blpeR (pHc. 41 ) -
nepeH"IHoro nepe,nHero, cpe.nttero H nepBH'IHOro Jan.Hero. Il03:lKe nepBH'IHblR nepe.!IHHA 

M03f ,neJIHTC.R Ha HaCTO.RIUHR nepe.nHHR (H.JIH KOHC'IHbIR, telenccphalon), KOTOpbIR y 

mueMHblX n0380HO"IHblX no.neJJeH K TOMY )KC npo.nOJibHOR IUC1lbl0 Ha .nea noJiyrnapHR, 

H npoMe)KY'TO'IHblA (diencephalon), npHMblKaIOIUHR K HeMy cJa,nH. Cpe.nHHA Mo3r 

(mesenccphalon) He no..neepraeTc.R pa3,llerreHHIO, a nepeH'IHhlR Ja,nHHR M03r no.npa3-

.ne.JU1CTC.R Ha .nea - HaCTO.RIUHR 3a,nHHR, H.JIH M03JKC"IOK (metencephalon, cerebellum). 

H npo.noJiroBaTblR M03f (myelencephalon). 

Heepouerrb e o6JiacTH fOJIOBHoro M03ra ycnmKIDleTC.R no cf>opMe H no.npa3.lleJJ.RCTCR 

Ha HCCKOJibKO :lKeJJy.no"IKOB. E.nHHblR y nepBH'IHO-eo.nHblX no3BOHO"IHblX )KeJJy.no11eK 

nepe.llHero Moora no.neJJeH y TeTpano.n Ha .nea 6oKOBblX :lKeJJy.no11Ka. BHYTJ>H np0Me)IC}'

ro11Horo M03ra noMeIUaeTCR TaK Ha3b1BaCMb1R TpeTHR )KeJly.no11eK. )Ke.ny.no"ICK cpe.nHero 

M03ra, JaJKaTblR 8 y3KHR KaHaJI, y 3eepeR H nTHU Ha3BaH M03I"OBblM eo.nonpoeo.noM, 

HO y nepBH'IH0-80.llHbIX nooeoHO"IHblX .noBOJlbHO npocTopeH H nOTOMy Ha3blBaeTCR 

3pHTeJibHblM :lKeJJy.no'IKOM (pacnOJIO:lKCH BHyTpH 3pHTeJlbHblX .nOJieR). IloJIOCTb npo

JJ.OJiroeaToro M03ra Ha3blBaeTC.R 'leTBCpTblM )KeJIY.llO'IKOM, H.JIH poM60BH.nHOR .RMKOA. 

06myio KOHCTpYKUHIO HCpBHOR Tpy6KH 8 TOR H.JIH HHOR Mepe coxpaH.RCT CTBO

JIOBa.R 'laCTb M03ra, COCTORIUa.R H3 npo.nOJiroeaToro, cpe.nHero H npOMC:lKyTO'IHOfO 

M03ra. Hoeble oT,ncnbl pa3BH.JIHCb e 11yecTB)'JOmeR o6JiacTH HepeHoR Tpy6KH (cM. pHc. 

35 ), 3aHHMaIOIUeR eepXHIOIO 'laCTb ee CTCHKH. TaK, nepe.nHHR, H.JIH KOHC'IHblR, M03f 

(telencephalon) 803HHK 8 CB.R3H c (j>opMHpoeaHHCM opraHa o6oHRHH.R H y HH3lllHX 

nooeoHO"IHblX ucnHKOM OTHOCHTCR K o60HJ1TeJJbHOMY aHaJIHJaropy. Bnepea OT Hero 
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PHc. 4). 06mee CTpOeHHe H palBHTHe l'OJlOBHOI'O M03ra Il03BOH<NHWX: 

.A - C'l'3llIDl 'l'J)Cx ny:Jwpelt; B - craJlHJl rurtlf ll)"3bl:pelt; B, r - cxeMa n0;1HO<:Tb!O pa.lBHTOl'O Moora nepBH'IHO

llQllHOro R03BOHO'iHOro • .A - B - BH.ll c6oKY; r - Clll"HTl"aJtJHhllt pa.Jpe3; 1 - nePBHqHwft nepe.!IHHA MOJI'; 
2 - nepBH'IHwft 31lllKKR MOJr; 3 - cnKHHOlt Moor; 4 - Cpc!UIKlt MOJr; 5 - npoMCJKYT'O'IHYA M03r; 6 -
MOD.eriOK; 1- nJ>O,llQltl'OB!miA M<>lr; 8 - IOOHe<IHwft MOOT; 9 - napHCTa1lwu.dt OpraH; JO - nHHean&Hwft 

opraH; 11 - nmo<l>Hl; 12 - &opoHXll; 1.3 - o6oHlilU.WWI Jl)'JCOBHl.l8; 14 - no.nocaroe te110; 15 - 3PH
're!l1>H&11t 6yrop 

BWCTyna.JOT o6oJUITeJIDHble JIYKOBHllhl (bulbus olfactorius). K KOropblM no.axQ!lHT nepBaA 
napa ro.noBHblX Hepeoe, oOOIUITCJlbHhle Hepebl (nervus olfactorius, l). 3pHTeJibHble He
pew (n. opticus, II) Hl ceT"iaTKH rJia.3 nOllXO.Wn K HIDKHeA cropoHe npoMC.JKYTOtfHOro 
M03ra, o6pa.Jya l!lCCb nepeKpecT (y ecex, KpoMe Iq>yrnopOThlX), H .ua.n:ee TIIHYfCR no 
ero OOKOBOA noeepXHOCTH K CPCll.HCMY M03ry. IlpoMe.JKYTOtfHbljt MOlr (diencephalon) 
o6pa3yeT HeCKOJlbKO M03fOBhlX npH;J.aTKOB. Ha ero sepXHejt cropoHe .uea HenapHhlX 
npHJiaTKa Ha CTCOeJibKaX nepeoHatfaJibHO HMCIOT crpoeHHe MaJICHbKHX nylblptfaThlX 
l'Jla3; enepe,!UI JICXHT napHeTaJibHhlA opraH (corpus parietale), a no3aJlH - DHHean1>HL1A 
opraH, y OOJibWHHCTBa IlOlBOHOtfHblX npeo6p8.JOBaHHhlA B JKeJieJy BH)'TpeHHejt CCKJ)C
UHH, :JnHcpHJ (corpus pineale, s. epiphysis). HIUKllJUI CTCHKA npoMC.JKYT011HOro MOOra 
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o6pa.JyeT nocepemrne nom.iA BblCT)'Jl (BMeIUaJOIUHA npo!lOIDKeHHe nOJIOCTH 'I'pen.ero 

MOOl'OBOl'O )l{e.Jly!lO'IKa) - BOpoHKy (infundibulum), Ha seplllHHe KOTOpoA pacnOJIO)l(eHa 

nO!lMOJl'OBlUI )l(CJieJKa, mno<t>HJ (hypophysis). 3pHTCJihHble HepBhl y 60JlhllIHHCTBa no

JBOHO'IHhlX HanpaB.11.AIOTC.A B TOJICTOCTeHHhle OKPYfJihle BOJBhtllleHIDI KphlWH cpenHero 

MOJra (mesencephalon), KOTOpble COOTBeTCTBeHHO HaJBaHhl JpHTeJlhHblMH IlOJl.AMH 

(lobus opticus). MoJ)l{e'iOK, HJIH Ja,nHHA Moor (cerebellum, metencephalon), npHHHMaeT 

H o6pa6anrnaeT CHrHaJibl OT BHyrpeHHero yxa (opraHa paBHOBeCH.A), opraHOB 60KOBOA 

JIHHHH H TaKTHJlhHblX (OC.AJaTt'JlhHhlX) HepBHhlX OKOH'laHHA B MbllllUax («Mhlllie'IHOC 

'l}'BCTBO•) H B KO)l(e. Bcero OT l'OJIOBHOl'O MOJra OTXOilHT OT 10 nap fOJIOBHblX HepBOB 

y KJ>YrJIOpoThlX IlO 12 y MJieKonHTa!OlUHX (paJHHUa o6yCJlOBJleHa TeM, 'ITO y HHJllIHX 

noJBOHO'IHhlX KOpoqe JaThLJIOK H nOCJle.zlHH~ Heps He nona,naeT B 'IHCJlO fOJIOBHblX, 

a npe!lnOCJle!lHH:h Heps B 60JlhllIHHCTBe rpynn CJia6o paJBHT H C'IHTaeTC.A BeTBhlO 

.D,eC.ATOl'O HepBa). 

CnuHHou M03Z (medulla spinalis) coenHHCH c npo,nonrosaTblM MOJroM MaBHhlM 

nepexo!lOM. HepBHhle KJieTKH, o6paJYJOIUHe cepoe semecTBO, pacnoJio)l{eHhl B ero 

rny6HHe, B6.nHJH HespouCJI.A, a 6.nH)l{e K nosepXHocTH nponeraJOT npoBOil.AIUHe nynt, 

KOTOpble o6pa.JYJOT 6CJIOC MOJroBOe semecTBO, eCJIH COCTO.AT HJ M.AKOTHblX BOJlOKOH, 

HMe!OlUHX MHeJIHHOBYIO o60J10'1Ky. Or cnHHHOl'O MOJra OTXOil.AT MHOfO'iHCJleHHble 

cnHHHOMOJl'OBble HepBbl, no 'IHCJIY cerMeHTOB B TCJie (He C'IHTlUI fOJIOBhl). Krul<.nhlA 

HJ HHX CJlHBaeTC.A HJ .11.Byx KOpeWKOB, paJHblX no <l>YHKUHOHaJihHOMY COCTaBY BKJllO

'ICHHhlX B Hero BOJIOKOH, - cnHHHOl'O H 6p!OllIHOl'O. Ha Ka)l{JlOM cnHHHOM KOpellIKC 

pacnOJIO)l(eHO yro.n:meHHe - cnHHHOMOJl'OBOH, HJlH nOJBOHO'IHblA, raHrnHA, B KOTO

poM pa.JMeIUeHhl HepBHble KJICTKH, o6paJYJOIUHe CBOHMH OTpoCTKaMH 'l}'BCTBYJOIUHe 

HepBhl. 

0pl'1UIW 11)'BCTB. K npocreAwHM opraHaM 'lyBCTB OTHOC.ATC.A cBOOo!lHble HepBHhle 

OKOH'laHH.A, o6paJOBaHHble nepH<t>epH'leCKHMH OTpoCTKaMH 'l}'BCTBYJOlUHX HeApoHOB, 

1fTO pacnoJio)l{eHbl B raHrJIHHX (cnHHHOMOJl'OBblX H roJIOBHblX). oOJihllllUI IlOJI.A TaKHX 

OKOH'iaHHA - no HCTO'iHHKH 6oJieBoA 'IYBCTBHTCJihHOCTH, KOTOpble npocro pacce.A

Hhl Me)l(D.y KJlCTKaMH TCJia. HenpaBHJlhHOA <t>opMbl TeMOBhle TeJlhUa npe!lCTaB.11.AlOT 

co6oA CnJieTeHH.A KOHUeBblX paJBeTB.lleHHA HepBHOl'O BOJlOKHa, OKPY)l{eHHhle PhlXJIOA 

COCilHHHTe.TlhHO-TKaHHoA o6oJIO'IKOA. TaKTHJihHhie TeJihua HMeJOT npaBHJihHYJO <t>OPMY 

H npHHaJ])IeJKaT IlBYM THnaM; IlJl.A OilHOl'O xapaKTepHbl JlHHJOBH.nHhle KJleTKH, MeJK.Lzy 

KOTOPhlMH B.llOJKeHbl .KJJ}'OO'IKH HepBHblX paJBeTB.lleHHA, IlJl.A !lpyroro - JaK.IIIO'laJOI.I..UUI 

IlOD.06HhlA .KJJ}'60'leK nJIOTHlUI coe!lHHHTCJibHO-TKfiliHlUI Kancyna (CM. pHC. 32 ). 
OpzaHbl 6oKo6ou 11uHuu (ceikMoceHcopHhle) - <t>aKTH'leCKH opraHhl oc.11JaHHJ1 

BQll.bl, npHcYIUHe TOJibKO nepBH'IHO-BOilHblM noJBOHO'IHbIM. OcHoBy 3TMX opraHOB co

CTilBJJJIJOT 'IYBCTBYJOIUHe nO'IKH - HeBpoMaCThl (CM. PHC. 32 ), pacnOJIO)l{eHHble B 3nH

.D,epMHce • .6onee KpynHhle onopHhle KJleTKH HeBpoMaCTa Bbl,Il.Cll.AIOT CJlHlh, <t>oPMHPYH HJ 

HeC 3JlaCTJf'IHblA Cl)'D.eHKCThlii CTOJI6HK, CBOero po!la napyc - TaK HaJblBaeM}'IO KynyJIY, 
a 6o.llee MCJIKHe peuenTOPHble KJleTKH, HaJhlBaeMble BOJlOCKOBblMH, BOCnpHHHMaJOT 

.o.e<t>opMaUHH KynYJihl norpf)l(eHHhlMH B Hee )l{fyYHKaMH. CHrnanhl OT BOJIOCKOBblX 

KJleTOK B MOJr nepe!lalOTC.A OnJieTaIOIUHMH HX paJBeTB.lleHH.AMH cneUHaJibHOro Hepsa 

6oKoBO:h JIHHHH • .lln.A JaIUHThl OT conpHKOCHOBeHH.A c TBCPilhlMH TeJiaMH HeBpoMaCTbl 

YJCPhlThl B .ll)IHHHblX KaHaJiax KOJKM' coeD,HHCHHhlX c BHellJHeA cpenoA OTBepCTH.AMH. 

06bl'IHO O!lHH rnaBHhlA KaHaJI T.AHCTC.A B!lOJlb TeJia H HCCKOJlbKO BJaHMOCB.AJaHHblX 

KaHaJIOB paJMeIUeHbl Ha nosepxHOCTH fOJlOBbl. BocnpHHHMlUI HC60JlbWHe KOJie6aHHJI 

BO.lU>I B6.nHJH pa.JHblX qacreA TeJia, Phl6a He TOJlbKO MO)l{eT KOHYpOJIHpoBaTb CKOpocTb H 

H8JlpaB1JeHKe CBOCro .IIBIDICeHHJI OTHOCKTCJibHO BQllhl, HO no arpaxeHHblM TOKaM BOJ(lil 
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n01I}"laeT cHrHMbl o .apyrHX no.aBH:lKH1iX H .aaxe Heno.aBHIHhlX npeJIMeTaX. TaKHM 

o6pa30M, opraHhI 6oKoeoA JIHHHH eHocwr O'leHb cyIUecTBeHHblA eKJ1a,n e opHeHTaUJUO 

06Jia,naJOUIHX HMH )KJ180THbIX. 

Op2aH c.J1yxa o.aHoepeMeHHO CJiy)KHT H opraHOM paBHOBCCHR. HcxO.llHWI ero qacn., 
KOTOPM HMeeTCSI YJl(e y nepBH'IH0-80.llHblX n03BOHO'IHblX - KpyrJIOpoTb[X H pb16, - 3TO 

BHYTPeHHee yxo, TaK Ha3blBaeMblA nepenoHttaTblit Jia6HpHHT (CM. pHC. 34 ), CJIO.lKHOA 

cpopMbl TOHKOCTCHHhIA ny3blpeK, JanOJIHeHHblH oco6oA .lKH.ZlKOCTblO, 3H.nOJIHMcpoA. 

0KpY.lKaJOlllaSI ero ttacTb MOJroeoro ttepena - CJIYXOBaSI tcancyJia - MO.lKCT noBTOpSITh 

ero OttepYaHHSI, cpopMHPYSI CKCJleTHblA Jia6HpHHT, KOTOpblA JanOJIOHeH nepHJJHMcpoA, 

oM1>1ea101UeA nepenottttaTblA Jia6HpHHT cHapYJKH. OOCJie.llHHA no.apa3.IICJieH nepexaa

TOM, HHor.aa - HeSICHblM, Ha .aea MeUIOttKa - eepXHHit, OBaJihHblA (utriculus) H HlilC

HHA, KpyrJiblA (sacculus). 0BaJibHblA MeUiotteK y 6oJibUIHHCTBa n03BOHO'IHblX o6pa.JYeT 

TPH nOJIYKPY.lKHbIX tcaHaJia (canalis semicircularis) - .nyroBHLl.Hble ypy6ottKH, Ka.lK.llaJI 
H3 KOTOpblX CBSl3aHa c OCHOBHOA nOJIOCTblO MellIOttKa B .llByX TOttKaX. OOJIYKpY.lKHble 

KaHaJibl Jie.lKaT B ypex B3aHMHO nepnett.nHKYJISlpHblX rIJIOCKOCTIIX. KpyrJiblA MelllotteK 

o6pa3yeT nOJiblA BblCTYTI (lagena), a y penTHJJHA, IlTHU H MJleKOnHTalOIUHX - 6oJiee 

KpynHoe BblfiJlttHBaHHe, yJIHTKY (cochlea), Ha KOHUe KOTOpoA MOryT coxpaHJITbCR 

OCTaTIOf ynOMSIHyrOro BblCTyIIa. Or noro .lKe MeUIOttKa OTXO.llHT eeepx Y3KHA KaHaJI, 

o6hittHO JatcaHttHea101UHAcsr CJ1eno - 3H.nOJIHMcpaTHttecKHA nporoK. 3tt.nOJIHMcpa co

.aep)K}IT MeJIKHe HJBeCTKOBble rpaffYJibl. OpH noeopOTax roJIOBbl OHa nepeMe1UaCTCJ1 B 

fiOJIYKPY.lKHblX KaHaJiax, KaK 6bl OTCTaBasr OT .llBH.lKeHHA Jia6HpHHTa no HHepUHH. 3To 
nepeMelUeHHe yJiaB.1JHBaCTCSI pacnOJIO:lKeHHblMH B paCUIHpeHIDIX KaHaJIOB (B aMnyJiax) 

qyBCTBYJOIUHMH nOttKaMH, KOTOpble CHa6.lKeHbl KYfiYJlaMH H nocypoeHbl KaK enoJIHe 

THnHttHble HeepoMaCTbI. TaKHM o6pa30M, nOJIYKPYJKHble tcaHaJibl npe.acraruunoT co6oA 

.aaTttHKH yrJIOBblX ycKopeHHA. Ellie eo BHYTPeHHeM yxe npHcyTCTBYJOT HeepoMaCTbl 

.aeyx THnoe. y ypex H3 HHX, npHHaJJ)Ie:lKalUHX 0.llHOMY THny, KYfiYJlbl nepenOJIHeHbl H3-

BCCTblO H npeepalUeHbl B OTOJIHTbl, no.ao6He rpy3HKOB, KOTOpble Bbl3b1BalOT peaKUHJO 

peuenropHblX (BOJIOCKOBblX) KJieTOK Ha ycKopeHHe CHJILI Til.lKeCTH H .apyrne JIHHeAHble 

ycKopeHHSI. HaKoHeu, HeepoMaCTbl noCJ1e.aHeA KareropHH, TaK HaJb!BaeMble cocottKH, 

H3BeCTHble TaJOKe B ypex eapHaHTaX, CJIYJl(aT .naTttHKaMH BH6paUHH, npe.lK.lle ecero, 

38YKOB. 0.llHH H3 COCO'IKOB, HaH6oJiee coeepUieHHbIA, BCTpe'laCTCSI TOJlbKO y Ha3eMHlilX 

fi0380HO'IHblX. Ott pacnOJIO:lKeH B YJIHTKe H paCTSIHyr BJlOJlb BCeH ee .llJIHHbl, y MJieKO

nHTalOIUHX Ha3blBaeTCSI KOpTHeBbIM opraHOM. BoJIOCKOBbie KJICTKH Bcex HeepoMaCTOB 

BffYTPeHHero yxa OrIJICTCHN OKOH'laHHRMH CJIYXOBOI'O Hepea, KOTOpblA nepenatrr B Moor 

nopo.)K.llaeMbie HMH CHrHaJibl. 

y Ha3eMHblX n03BOHO'IHblX K BHyrpeHHeMY yxy CHapYJl(H .ao6aBIDICTCSI .llOfiOJIHH

TCJlbHblA OT.llCJI, cpe.aHee yxo (CM. PHC. 39 ), COCTOS11Uee HJ JanOJIHeHHOA 803.llyxOM 

6apa6aHHOA TIOJIOCTH, JaKpb!BalOIUeA ee CHapYJKH 6apa6a.HHOA nepenOHKH H CJIYXOBOA 

KOCTO'IKH (y MJieKOfiHTalOIUHX - ypex KOCTO'leK, CM. PRC. 168 ), nepe.aa101UeA KOJle-

6aHHSI c 6apa6aHHOA nepenOHKH Ha BHYTPeHHee yxo. y MJieKOfiHTalOIUHX, fiTHU H 

HeKOTOpblX penTHJJHA 6apa6aHHaSI nepenOHKa noMe1UaeTCS1 Ha .llHe 6oJiee HJIH Mettee 

rny60KOI'O HapYJl(HOI'O CJiyxoeoro npoxo.na, n03TOMY OHa xopoUIO JalUHIUeHa H MO.lKeT 

6b1Th 60Jiee He:lKHOA. MJ1eKonHTa101UHM npHCYllle HapY.lKffoe ~o HaH6oJiee nOJIHOro 

cocraea, TIOCKOJlbKY OHO BKJllO'laeT e1Ue KO:lKHO-xpSlllleBYJO CJIYXOBYJO paKOBHHY, He

CKOJlbKO npeo6pa3YJOIUYJO 3BYKOBble BOJIHbl. y nTHU aHaJIOIWIHYJO po.Jlb HrpaJOT nepb.11 

oco6oA cypyrcrypbl, npHKpbJBalOIUHe HapYJl(HblA CJIYXOBOA npoxo.a. 

OpeaH 3peHu.a noJBOHO'IHblX - maJHOC sr6J10Ko (bulbus oculi; pHc. 42) - noKpYT 

CH8p~ TBCP.llOA o6oJIO'IKOA - CKJlepoA (sclera; PHC. 42, 10) H H8XO.llHTCSI B COCTOR-



HHH TYJ>TOpa, cnoco6C'reytomero nOAD.ep:iuHHJO ero cl>oPMhl. Ha nepe.llHCA cropoHe 

maJa CKJiepa O'ICHb TOHKa H BMCCTC c H8JleraJOmeA CHapYJKH KO:lKeA o6pa3yeT npo-

3pa'IHYJO H o6hl'IHO ccpepH'leCKH BhlnyKJiylO poroBHUY (cornea; PHC. 42, 13). 3a HeA 

pacnMaraerc.11 nepe.llHJIJI KaMepa maJa, JanMHeHHa.11 npo3paqHoA BQ1VIHHCTOA BJJaroA 

(humor aqueus) H orpaHH'leHHa.11 B my6HHe pa,11;yx1mA o6ono'IKoA (iris; pHc. 42, 16) co 

31>a'IKOM (pupilla; pHc. 42, 15) B cepe.n.HHe. H3ffYTPH K Jpa'IKY Henocpe.llCTBeHHO npH

MhlKaeT xpyCTaJIHK (lens; pHc. 42, 17) - CTYJJ.eHHCTIUI JIHHJa c BhlCOKOA npo3pa'IHOCTblO 

H nOBhlWCHHhlM K03<t>4>HUHCHTOM npeJIOMJICHIDI, - .llBHJKeHHJI KOTOporo nOJBOJIJllOT 

OC)'lllCCTBJlJITb HaBO.llKY H306pruKCHHJI Ha pe3KOCTb (aKKOMO.ll3UHIO). y nepBH'IHO

BO,IJ.HblX nOJBOHO'IHblX, aMq>H6HA H JMCA xpyCTaJIHK .lJ)IJI 3TOfO HCMHOfO CMemaeTCJI 

U,QJlb OrrnNCCKOA OCH fJl33a, a y OC'ra1IbHhlX pe1TI'H.11HA, y rrrnu H MJieKOnHT3JOmHX HJ

MCHHeT cl>c>PMY (creneHb BhlJTYKJIOCTH). IlOJa.LJ.M xpyCTaJIHK.a OCHOBHOA 061.eM fJl33HOTO 

.116JI0Ka JanonHeH npoJpa'IHhlM CTY.llCHHCTblM CTCKJIOBH.llHhlM TCJIOM (corpus vitreum; 

pHc. 42, J). IlpoA,n.11 CKBOJb Hero, JIY'IH CBCTa nanalOT Ha CCT'l3TKy (retina; pHC. 42, 1 ), 
CBCTO'fYBCTBHTCJibHYJO o6ono'IKY maJa. JIJ06onhlTHo, 'ITO co6cTBCHHO peuenropHhle 

ICJleTKH pacnOJIO:lKCHhl Ha ee BHCWHCA CTOpOHC, o6pameHHOA npO'lb OT HCTO'IHHK.a 

CBe'ra. IlpHCMHHKH CBe'ra, KOTOPhlMH CH36JKeHhl 3TH KJICTKH, Bhlf.llJl.llJIT .llBOJIKO, TOHKHC 

H o6JiamuomHe BhlCOKOA 'l)'BCTBHTCJibHOCTblO naJIO'IKH nepeMC:JKalOTCJI co BllcyThlMH 

KOJIOO'IKaMH HCCKOJlbKHX K.aTCropHA, 6oJiee HHJKa.11 'l)'BCTBHTCllbHOCTh KOTOphlX P83-

JIH'IHa no OTHOWCHHIO K paJHhlM 'laCTJIM cneKTpa - OHH o6ecne'IHB3IOT UBCTOBOe 

3peHHC. B TOJime CeT'laTKH pacnonaraJOTCJI eme .llBa CJIOJI HepBHhlX KJieTOK. HJ HHX 

H8pYJKHhlA (cpe.n.HHA cnoA CeT'laTXH; PHC. 42, 9) OCyutCCTBJIJleT HeKOTOphle 3JICMCH

TapHhlC onepauHH no o6pa6oTKe H306puceHHJI, a KpynHhlC HeApoHhl BffYI'PCHHCTO 

]J 12 11 JO 9 

Piie. 42. Cxewa C'lpOeHKJI rmna nooBOHO'IHOro XHB01Horo, pa3pe3 8,11,0JJ& om11'1ecKOA OCH: 

1- pe111Ha; 2 - coc:yAHCTall oC5onO'OOI; 3 - CTCKllOBH4Hoe TC110; 4 - C110A ct>oropeuenropos; 5 - m1r
MeHTIW1 oC5ono<1xa; 6 - llMK8 ceT'l8TIOf (JKeJIT<>e IlJITHO); 7 - BOJIOICH8 lPHTCllbHOfO Hep&a; 8 - numudt 
lPHTCllbHOro Hepaa (BKYfPeHHHR CllOA ce1'18TKH); 9 - numIHA ceT'laTKH (Cpe!lHHA CllOA); JO - CKJlepa; 
11 - x:apH}'M; 12- 3nHJlepMHc; 13 - porosHua; 14 - nepeaHIUI UMepa nuua; 15 - Jpa111ox:; 16 - pa
QllDIHa; J 1 - xp)'CTIJllDC; J 8 - J)eCllH'IMoe TC!IO 
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C110H (pHC. 42, 8) nocblJlaIOT B l"0.7IOBHOA MOJr BOJIOKHa, COCTaBJUIJOIUHC JpHTCIIbHblA 

ttepe (pHc. 42, 7). HepB <l><>PMHpyeTCH tta o6pawettttoii enepe.n cropotte cel"lanrn H, 

npo6o.nWI ee, lff06bl BbliiTH HJ fJiaJHOfO HfuIOKa, BblTCCHSleT peuenropttble KJICTKH; 3THM 

o6yCJioBJietto cyw.ecrnoBattHe CJienoro nHTHa. HapyxttoA cropottolt CeT'laTKa TIJIOTHO 

npHJieraCT K 0Kpyxa10weA ee nHrMeHTHOH o6ono'iKe (tapetum nigrum; pHc. 42, 5), 
B KOTopyJO .naxe HCMHOro norpyxeHbl naJIO'iKH H KOJI60'iKH. IloBepx fiHfMCHTHOA 

o6ono'IKH pacnoJioJKetta cocy.nHCTWI o6oJIO'IKa (membrana chorioidea; pHc. 42, 2), 
Henocpe.ncTBCHHO no.nCTHJiaJOWWI CX.Jiepy H fiHTalOWIUI rJiaJHOe H6JIOKO. y HCKOTO

p&IX JKHBOTHblX HJ paJJIH'IHblX X.JiaccoB nHrMCHTHWI H cocy.nHCTWI o6oJIO'IKH Moryr 

B 60JibIUOM KOJIH'ICCTBe co.nepJKaTb ryaHHH, npH.naJOwHA HM 6JieCK pbl6belt 'ICwyH. 

<l>opMHpyeTCH JepKaJibUC, 6naro.napH KOTOPOMY noebIIUaeTCH ocBewettHOCTb <t><>rope

uenropoB, npH 3TOM Jpa'!OK HPKO CBCTHTCH B TeMHOTe, CCJIH o6pawett K HCTO'IHHK)' 

CBCTa. nepe.nttHe KPWI CCT'laTKH nHfMCHTHOA H cocy.nHCTOA OOOJIO'ICK 061.e.nHHCHbl B 

pa.n}')KHHC, KOTOpWI co.nepJKHT MbllllC'IHblC BOJIOKHa (KOJibUCBble H PMHaJlbHhle), no

JBOJljllOfilHC MCIDITb BCJIH'IHHY Jpa'!Ka. 

IlepBOHa'laJibHblA Ja'laTOK maJHOfO H6JIOKa, BOJHHKaJOWHA Ha pairneA 3M6pHo

HaJibHOA CTMHH, npe.ncTaBJieH qaCTbJO HCpBHOH Tpy6KH, 60KOBOA CTCHKOA npo

MC)l{yTO'IHOfO MOJra, Ha KOTopoA CHa'!aJia o6paJyCTCH fiOJiblA OOKOBOA BblCTyn, TaK 

HaJhlBaCMblA fJiaJHOA nyJblpb. IlOJ)KC ero o6paWCHHWI B60K CTCHKa B.naBJIHBaCTCJI 

Bttyrpb, ttacrynaeT cTa.nIDI .neyx:CJioAttoro maJttoro 6oKaJia. Hapyxttbiii CJioA o6paJyCT 

33TeM nHrMCHTHYJO o60JIO'IK)', a BHyrpeHHHA - CCT'faTK)' fJlaJa. IlpH'ICM, noCKOJibK)' 

K HCBPOUCJIJO o6pawetta HCXO.nHo JIHUCBaH CTOpOHa CTCHKH HCpBHOH TPY6KH (3TO 

6hlBIUaH HapyxHaH noBepXHOCTb HCpBHOA nJiaCTHHKH 3KTo.nepMhl Japo.nblIUa, HJ 

KOTOpoA Otta CBepHyJiacb), Hey.nHBHTCJlbHO, 'ITO peuenTOpHbIC X.JICTKH nOHBJUllOTCJI 

KMCHHO Ha Hett, XOTJI Otta H o6pawetta npO'ib OT JpaqKa. Ilo.n BJIHHHHCM rJiaJHOfO 

6oKaJia OT npOTHBOJIC)KaWCA eMy 3KTo.nepMb1 OTIUHypOBblBaeTCH Ja'laTOK xpyCTaJIHKa 

B BH.!I.C TOHKOCTCHHOfO noJioro IUapHKa. IloJJKe ero JaJlHjljl (o6pawettHaSI. BHYTPb 

60KaJia) CTCHKa yronwaeTCH, BHyrpeHHHH nOJIOCTb JaxHMaeTCH. HJ MCJO.nepMhl, 

OKpyxa10weA Ja'laTOK rnaJa, cPOPMHpyJOTCH cocy.nHCTaH o60JIO'!Ka, CX.Jiepa H OT

'iaCTH CTCKJIOBH.!I.HOe TCJIO (MeJo.nepMa npoHHKaeT BHyrpb r.naJHOfO 6oKaJia CKBOJb 

WeJib B ero CTCHKC). Tal(HM o6paJOM, fJiaJ ct>opMHpyeTCH HJ MHOfHX HCTO'IHHKOB B 

fOJIOBC Japo.nbIIUa. 3To H 'laCTh UCHTPaJibHOA HCPBHOA CHCTCMhl (maJHOA 6oKaJI), 

H 3KTO.nepMa 3TOA 06JiaCTH fOJIOBbl (CHa'laJia xpycTaJIHK, JaTeM ttapYJKHblA CJIOA 

poroBHUbl), H MeJo.nepMa (cocy.nHCTWI o6oJIO'IKa, CX.Jiepa, cTeKJIOBH.!I.HOe TeJio). Me

Jo.nepMaJibHOe npoHCXO:ll<:,nCHHC HMCJOT H BHCIUHHe MblWUbl rnaJa, BOJHHKWHe HJ 

HCCKOJlbKHX MHOTOMOB fOJIOBbl. 

OpwH o6oHRHUR y Bcex noJBOHO'IHblX npe.ncraBJilleT co6oA napttoe 06paJ0Ba1rne; 

,IUlJKe y KpYrJIOpoTblX npH HX e,nHHCTBeHHOA HOJ,Upe OOOIDITCJibHblA MCIUOK OT'laCTH paJ

JlB()CH. OpraH 06oHS1HM npe.ncraBJieH HOCoBOA nOJIOCThJO, KOTOPWI HJttyrpH BhlCTmlHa 

o6oHHTeJibHblM 3nHre.nHeM. PacnOJIOJKCHHble B HeM peuenTOpHble KJICTKH )'HHKaJibHhl, 

IlOCKOJlbK)' ct>aKTH'ICCKH npe.ncTaBJIHJOT co6oA HeApoHbl (nepBH'IHO-'IYBCTBYJOWHC 

KJleTKH), caMOCTOsrre.TlbHO rettepHpYJOWHC CHrHaJI H nepe.naK>WHC ero B OOOHSITe.JlbHblC 

JIYKOBHUbl nepe.nttero MOJra no CBOHM OTPOCTKaM - BOJIOKHaM OOOIDITe.TlbHOro HCpBa. 

Pan.H YBeJIH'ICHHH TIJIOWMH OOOHHTCJlbHOfO 3fiHTe.1IHH OH YJIOJKCH CKJla.1lK.aMH. Baxtthl 

cnoco6bl npHHY.nHTeJibHOA CMCHhl npo6 BO.nbl HJIH BOl.ll}'Xa B HOCOBOA nOJIOCTH. y Ha

JeMHblX noJBOHO'IHblX HMCIOTCH xoattbl, BHY"fPCHHHe H03,UpH, coe.nHHHJOWHC HOCOBYJO 

nOJJOCTb c poromOTO'IHOA. 0HH o6cJiyxHBaJOT KaK opraH o60IDIHHll, TilK H CHCTeM)' 

JiblXaHHll BOllI}'XOM. 
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Opraaw 11111QeaapeBRJ1. 0HH o6pa30BaHbl IJHlllCB8pHTCJJbHOA TPy6KoA H BKJIJO

'l&IOT .nee KPYDHble DHWCBaPHTCJibHble :lKeJICJbl - OC'ICHb H DOJUKeJIY.ZlO'IHYJO )l{e.TICJY. 

IlHweeapHTeJibffYIO TPY6Ky .neJiwr Ha nepe.nHJOJO, cpe.nttJOJO H J3JlHJOJO KHWKy (pHc. 

43 ). Ilepe.nIDUI KHWKa BKJIIO'laCT POTOfJIOTO'IHYJO OOJIOCTb, OHWCBO.Zl H )l{CJJy.UOK. 

fJJOTKa (nepe.nHHH OT.ZleJI nHwesapHTe.JibHOA TPY6KH, npoHHJaHHblA JKa6epttblMH 

DlCJIJIMH) TeM caMllilM HMCeT Henocpe.nCTBCHHYJO CBJIJb c )lblXaHHCM npHMHTHBHblX xop

.llOBblX H nepBH'IH0-80.ZlHblX OOJBOHO'IHblX. flepC.ZlHHA OT.ZleJI fJIOTKH Y DpHMHTHBHblX 

DOJBOHO'IHblX, COCUHaJJHJHpoBaHHblit BO ecacblBaHHH HJIH JaXBare DHWH, - POTOBaJI 

nonocTb. Ee ettyrpeHHJIJI BblCTKJJKa 06paJyercJ1 nyreM eeopa'IHBaHHJI 3KTo.nepMbl, 

TilKHM o6paJoM poToeoe oTBepcTHe npopbleaeTcJI e yrny6neHHH. Ha .ntte poToeoA 

DOJIOCTH o6bl'IHO pacnOJiaraeTCJI JIJblK (lingua), a KPblIIJa o6pa3oeatta tte6oM. Y 6oJJb

WHHCTBa 'leJJIOCTHOpOTblX, T. e. DO'ITH y ecex coepeMCHHblX OOJBOHO'IHblX, 'ICJllOCTH 

BOOp)')KCHbl Jy6aMH, MaTCpHaJJ KOTOpblX XHMH'ICCKH H.UCHTH'ICH no OTHOIIJCHHIO K 

KOCTH. B paJBHTHH Jy6oe noJBOHO'IHblX yqaCTBytoT cneuH&JJbHble paJHOBH.ZlHOCTH 

CKJiepo6nacroe, npoHCXO.ZlJIWHC HJ 3KTO.ZlCpMbl. Onui3JlblBaJOWHe .UCHTHH 0.ZlOHT06JJa

CTbl npHnOJIJalOT HJ HCpBHOl'O rpe6HJI, a cPoPMHPYJOWHC 3M8Jlb aMeno6JJaCTbl - HJ

MCHCHHble 6a3aJJbHblC KJICTKH. 

fnonca (pharynx) CBJl33Ha c .nwxaTCJlbHOA <l>YHKUHCA He TOJibKO y nepBH'IH0-80.ZlHblX 

DOJBOHO'IHblX, HO H y HaJCMHblX, DOCKOJlbKy JJCfKHC o6pa:JyIOTCJI B CBJIJH c J&'laTICaMH 

11C'TBCproA napbl xa6epHblX We.TICA. 

3a fJIOTKOA CJIC.llYCT DHWCBO.Zl (oesophagus) - Be.nyilUlJI B JKCJJY.UOK 'J'Py6Ka C CHJlbHO 

paCTSDKHMblMH MYCK}'JJHCTblMH CTeHKaMH. )l(eJJy.noK (gaster) npe.ncraBJIJICT co6oA o6-
WHPHYIO KaMepy c ewe 6oJiee CHJlbHblMH CTCHKa.MH, eepowrHO, BOJHHKllfYIO y .UPCBHHX 

XHWHblX pb16 KaK BMCCTHJIHIUC .!J,J1JI 6oJiee HJIH Mettee KpynHOH .no6bl'IH H yHacne.no

BaHHYJO BceMH HaJCMHblMH OOJBOHO'IHblMH . .lI,JUI :lKCJJY.ZlKa xapaKTepHo DHIUCBapeHHC 

B rrpHC}'TCTBHH COJIJIHOA KHCJIOTbl, 00-BH.nHMOMY, nepeoHa'laJJbHO HrpaeweA: pOJib 

KOHcepeaHTa. OT cpe.ntte"lt, HJIH TOHKOA, KHWKH, nHweeapeHHC B KOTOpoA npoXQllHT 

B cna6o IUC1l()l{}{Ojt q>Qe, DOJIOCTh xeny.zuca <Yt!lCJICHa KOJibUOM rna.n;KOA MyCKyJlarypbl -

14 

PHc. 43. CxeMbl .na<t><l>epeHU.HpoBKH nH

weeapHTe.nbHolt CHCTCMbl y .rryqenepblX 

KOCTHblX pb16 (A) H BblCWHX H83CMHWX 

003BOHO'IHblX - 8MHHOT (J)): 

1 - poTOfJIOTO'IHllll flOJIOCTb; 2 - f1HlllCBQll; 

J - ne'leHb; 4 - ::«CJl'IHhlR OYJhlpb; 5 - xCIR
HwA npOTOK; 6 - XCJJYllOK; 7 - llBCHazJ.UBTH

nepc111aJ1 1rnruxa; 8 - nOIDKCJJYll()l{HaJI JeJICJa; 

9 - TOHXaR KHwxa; 10 - •CnMPMbHIUI• KHW

xa; 1 I - aHanbHoe OTBepcrHe; I 2 - nnua

Te.JlbHWA nylwpb; /J - nHJIOpH'ICCKMC npH

JUlTXH; /4- l'p8Xe11; 15 -nerKoe; 16- CJJeTWI 

ICHilltca; 17 - npllMaJI IOIWKB; 18- OTBCpcTHC 

KJI081CH; 19 - TOJICTllll ICHllJU 



DKIIOPW·ICCKHM C$HHKTCpoM. J~MaK>IUHM npH COlcpaIUCHHH npoCBCT KHWCtlHOI 

rpy6KH. BHYTPCHHRR cpeD.B TOHKOH KHUIKH B JH8'lHTe.l1bHOR Mepe onpe.neJIReTCJI ce

KpCTaMH KpynHblX DHIUCBapHTCllbHblX )l{CJICJ; HCCJiyqaRHO DpoTOKH DC'lCHH ()l{ewtHblA 

npoTOK) H 00.JJ)KCJIYllO'iHOH )l(:CJlCJbl BDaJI.alOT B caMOC ee Ha'laJIO, KOTOpoe HaJBaHO 

llBCHaJI.UaTHnepcTHOH KHWKOH (duodenum). HMCHHO B TOHKOR IOIWKC npOTeKaCT y 
6oJiblUHHCTBa DOJBOHO'iHblX OCHOBHOH npouecc nepeeapHBaHHJI H BCaCblBaHHJI DHIUH. 

6JiafOD.BpH MaJIOR BCJlH'iHHC CC nonepe'iHHKa DJIOwa.nb CTCHOK BCJlHKa OTHOCHTCllbHO 

BHY'fPCHHCfO 061.eMa, 'iTO cnoco6crnyeT 3<P<PeKTHBHOMY BCaCblBaHHIO. y atcyJIOBWX 

pb16 TOHKWI IOIWKa DpellCJlbHO KOpOTKa. 

Y HaJCMHblX DOJBOHO'iHblX KOHCU TOHKOfO KHWCtfHHKa peJKO DepeXO.llHT B JaJlHIOK> 

KHWKY, B KOTopoH: ocyweCTBJIJICTCJI o6paTHoe ecacblBaHHe BOllbl H <PopMHpoeaHHe 

DJIOTHbTX 3KCKpeMeHroB. KaK npaeHJio, y penTHJIHA H MJICKODHTaIOIUHX Hat1ano 3TOTO 

OTllCJla paCWHpeHO, aCHMMCTPH'iHO, HCPCllKO CKIIbHO BblTJlffYTO B .ll)THH}', TeM caMblM 

o6pa_JyJI CJieny10 KHUIKY (caecum; pHC. 43. 16); y ITTHU B 3TOM MCCTC OTXOllHT napa 

npaKTH'iCCKH CHMMCTpH'iHblX CJICDblX KHWOK. fJia.BHWl )l{C tfaCTb JaJI.HCH KHUIKH - 3TO 

TOJICTWI IOIWKa (colon), OHa MO)l{CT HMCTb Ha KOHUC CIUC DpJIM)'IO IOIWJCY .ll)ljl H3XO

flJICHHJI H Bb16pacblBaHHJI TBepm>1x OCTaTKOB DHIUH. 3a.nmIJI IOIWKa OTKPblBaeTCjl HC

nocpe,ncTBCHHO Hapyxy aHaJibHhlM OTBepCTHeM (anus - y KpyrnopoThlx, 6oJibWHHCTBa 

KOCTHblX phl6 H DO'iTH BCCX MJICKODHTalOIUHX) HJIH B KJJOaJCY (cloaca), o6IUHH BhlBOJlHOA 

OTllCJI DHIUCBapHTe.JibHOA H MOtfCDOJIOBOH CHCTCM. BhlCTHJIKa 38.D,HCfO OTpCJKa KHWICH 

HJIH KJJOaKH <PopMHpyCTCJI Ja C'iCT BIUl'iHBaHHJI 3KTOllCPMlil. 

flC'iCHb (hepar) pacnOJIO)KCHa B 06JiaCTH )l(:CJIYllKa. 3'fo cpaBHHTe.1IbHO KpynHOC 

DJIOTHOC, fOMOfCHHOC Te.JIO, o6paJOBaHHOC MaccoA npaKTH\ICCKH OllHHaKOBblX 3HTO

aepMaJibHblX KJICTOK renaTOUHTOB. ne'iCHb npoHH3aHa paJBCTBJICHHJIMH netfCHO\IHOfO 

nporoKa, Hecywero )l{Cntfb, H rycroR CCTblO KpoBCHOCHblX cocyaoB - aprepHH H BCH. 

flo.JJ)KCJIYllO'iHWl )l{CJICJa - CBCTJIO-cepoe, pC)l{C 6CJIOC pblXJIOC TCJIO, 061.CllHHCHHC 

MCJIKHX )KCJleJ, CXOllHblX c pacnOJIO)l{CHHblMH B CTCHKaX TOHKOH KHWIOI. liJTaroaap$1 HX 

KOHllCHCaUHH c o6paJoBaHHCM CJlHHOH KPYDHOH )KCJIC3hl ycnewHo pewaeTC$1 Ja.llat1a 

6hlCTporo ycTaHOBJICHHJI B HOBOH nopUHH MaTCpHaJia, nocTynHBUiero HJ )KCJIYllKa, 

XHMH'iCCKOH CpeJU>I, HC06XOllHMOJt .ll)l$1 3<P<PeKTHBHOfO nepeeapHB8HHJI DHIUH. flwt

)l{CJlYllO\IHWl )l(:CJICJa Bbl.Ile.JUI.CT $epMCHTbl, pacIUCDJIJllOIUHC 6CJIKH H )l{Hpbl B CJia6ome

JIO'iHOH cpeae (3TO, npe)l{lle Bcero, TPHDCHH H JIHnaJa). )l(enqi:., Bbllleml.CMWl netfCHbK>, 

HCKrpaJIHJYCT KHCJiory B npHXOJlSIIUCH HJ )KCJlYllKa nHIUCBOH Macce H, KpoMC roro, cno

C06cTBYCT 3M}'Jii:.rnpoeaHHIO )l(}{poB, 'ITO Heo6xollHMO .lI)lJI HX nepeeapHBaHHJI. fJiaBHhlA 

HCTO'iHHK JKCn'iH - reMOfJI06HH HJ OTIKHBWHX KpaCHblX KpoBJIHblX Te.1ICU, KOTOpblA B 

paCTBOpe H)lOBHT, HO o6eJBPCJKHBaCTCJI netfCHblO. KpoMe Toro, ne'iCHb OCyIUCCTBJUIC'T 

llCTOKCHKaUHIO (O'iHCTJCY OT B03MO)l(HblX TOKCHHOB) KpOBH, npHTeKalOIUCH K HCA OT 

KHUIC'iHHKa, H JanacaCT nHTaTe.11bHble BCIUeCTBa B BH.n.e )l{Hpa HJIH rnHKoreHa. HaKoHeu, 

y tfaCTH phl6 H y BCCX HaJCMHblX IlOJBOHO'iHhlX ne'iCHb CB$1JhlBaCT aMMHaK (JI.nOBHTbll 

npoayKT pacnaD.B 6CJIKOB), CHHTCJHpy$1 HJ Hero MO\ICBHHY HJIH MO\ICByTO totCJiory. 

Opraaw ,llhlXBHHJI. y nepBH'iHO-BOllHhlX nOJBOHO'iHblX D.blXaHHC ocyweCTBJUICTOI 

npH DOMOIUH cneuHaJIHJHpoBaHHOfO xa6epHoro annapaTa. fJiaBHbTH KOMDOHCHT .)1(8-

6pbl (branchia) - 3TO TOHKOCTeHHblC H HC:lKHblC .)1(86epHblC JICDt;CTKff, pacnanoJKeHHhlC 

pjlllaMH no KPCUIM ;tG16epHblX IUCJidt. 

OpraHaMH B03.llywHoro llhl:xaHHH y Ha3eMHblX noJBOHOtfHhlX CJI}'JKaT JierKHe. 3'ro 
TOHKOCTCHHblC H HC)l{Hble, BblCTJiaHHble 3HTOllCPMOH 3JlaC11{<1HblC MCWIOI, OTKPblBaIO

WHCCjl B rJIOTKY Ha 6plOUIHOH cropoHe. Wx BHYil>CHHJIJI noBepXHOCTb HOCHT 6oJiee 

KJIH MeHee BhlpaJKCHHhlA jltfCHCThlA xapaKTCp - OT CCTH HCBhlCOKHX neperoponoK, 
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pal!tC1UIJOU1HX Jl'ICAKH, .no IlJIOTHOR' ry6'1aroA M&CCW:, npoHHJBHHOA KaHaJiaMH. KaK 
~e CKaJaHO, nerKHe paJBHBaIOTCJI HJ N :lK36epHb1X KapMaHOB, JaKJia.!lOK noCJIC.!lHHX 

xa6epHhlX weneA. JlerKHMH 06mu1a10T TaKJKe HCKOTOphle npHMHTHBHhlC KOCTHhlC 

phl6bl. ITO-BH.llHMOMY, ruraeaTCJibHhlA nyJhlpb BOJHHK KOf.!la-TO y .!lPCBHHX npe.ncra

BHTeJieA 3TOfO KJiacca B Ka'ICCTBC opraHa BO:myrnHoro .!lhlxaHIDI. 

Cep,lle.IO-cocy):UICTaJI CHCTeMa. BurneA1mu1 ¢>YHKUHJI TpaHcnopya BQ!lhl, KHC

nopo.na, nHTaTeJibHhlX BCWCCTB, npo.!lyKTOB pacna.na, a TaKJKe XHMH'ICCKHX CHfHaJIOB 

(ropMOHOB) H HMMYHHhlX ¢>aKTOpOB npHHa.nJICJKHT cep.!lC'IHO-COCY.!lHCTOA CHCTCMC. 

HaKOHCU, 3Ta CHCTCMa opraHHJMa yqaCTBYCT B pacnpe.neneHHH Tenna. 0Ha COCTOHT 

y TIOJ80HO'IHhlX HJ JaMKHYTOA KPOBCHOCHOA CHCTCMbI H HCJaMKHyYOA JIHM$aTH'IC

CKOA CHCTeMhl. liJiaro.napJI apyepH3.llbHOMY .naBJieHHIO, C03,I1aBaCMOMY cep.ne'IHhlMH 

COKpaweHHJIMH B apTCpHJIX H KanHJIJIJlpax, ruiaJMa KPOBH npoca'IHBaCTCJI CKBOJb 

CTCHKH KanHJUIJlpOB B MC:JKKJICTO'IHhlC npocTpaHCTBa OKP}')KaIOWHX TKaHeA H JaTCM 

no CHCTCMC JIHM$aTH'ICCKHX cocy.noe H JiaicyH BHOBb BOJBpawaeTCJI B KpoBeHOCH)'10 

CHCTCMY, a HMCHHO B onpe.neneHHhlC yqacTKH BCH. B nnaJMC KpOBH - 6eCUBCTHOR 

:lKH.llKOCTH - ruiaBIUOT 6eJiwe H KPBCHhlC KPOBJIHhlC KJICTKH, JIHM$a co.nep:llCHT TOJibKO 

6eJiblC TCllbUa. 

/(poseHOCHaJl cucme.Ma (pHc. 44) COCTOHT HJ cep.!llla (cardium, cor), COCTaB1U110-

mero UCHTpaJlbHhlA opraH Kpoeoo6paweHIDI, H KPOBCHOCHblX cocy.noe, o6paJyIOWHX 

nepH¢>epH'ICCKYJO CHCTCMY. Cep.nue paJBHBaeTCJI e ocHOBaHHH 6pIOlllHOA aopn.1 KaK 

MCCTHOC paclUHpCHHC, o6paJoeaHHOe HCCKOJibKHMH CJIC.!lyIOWHMH .npyr Ja .npyroM 

ar.nenaMH. PoJib Hacoca B HeM B npocTeAllleM eapHaHTe BbinoJIHJleT o.nHa KaMepa c 

TOJICThlMH CTCHKaMH HJ oco6oA nonepeqHo-noJiocaroA MYCK}'JiayYpbl - JKeJIY.!lO'ICK 

(ventriculus). 3Tar Hacoc .neAcTeyeT UHKJIH'ICCKH, c nepepw:eaMH, ror.na KaK no Ka

nH.llJIJ1paM :lK36p H TCJia KPOBb .!lBHJKCTCJI c 6oJiee HJIH MCHee nocTOJIHHOA CKOpOCTbK>. 

Hecoena.neHHe pa6oqero pe)KHMa Tpe6yeT KOMneHcauHH, no3TOMY npe)KJ].e 'ICM no

nacTb B :lKeJIY.!lO'ICK, KpoBb npOXO.!lHT B cep.nue qepeJ 0.!lHH HJIH .!lUCC .nea .nonOJIHH

TCJlbHO ecraMeHHblX noCJie.noeaTCJibHblX OT.nena - eeHOOH)'10 naJyxy (sinus venosus) 

H npeJJ,CCP.!lHC (atrium). 3To HaKOfiHTCJlH BCHOJHOA KPOBH, JarpyJO'IHble KaMCphl .!lJIJI 

Jl:CJIY.!lO'IKa. A Ja JKCJIY.!lO'IKOM no xo.ny KpOBH MOJKCT CJIC.!lOBaTb OT.!leJlbHaJI KaMepa 

aMopnnaropa, BhlpaBHHBalOWaJI CKa'IKH ,llaBJieHIDI, - aprepHaJJbHhlA KOH)'C cep.nua 

(conus arteriosus). y nO.!laBJIJllOWCfO OOJlblllHHCTBa KOCTHLIX pw:6, a TaKJKC y BhlClllHX 

H83eMHblX nOJ80HO'IHhlX porn. aMOpTHJaTOpa nepeULIIa K KpyYIHblM aprepIDIM (arteria) -
cocy.naM, HecywHM KpoBb ar cep.llll,a K opraHaM TCJia. Or opraHOB K cep.nuy KPOBb 80J

spawaeTCJ1 no BCHaM (vena). AprepHaJibH)'10 H BCHOJH)'10 KpoBb paJJIH'laIOT no HHOMY 

ICpHTepHIO. AprepHaJibHOA C'IHT8IOT HaCbIWCHH)'10 KHCJIOPO.!lOM (OKCHfCHHPOBaHHYJO) 

ICpOBb c HHJKOA KOHUCHTpainteA paCT80PCHHOA yrJieKHCJIOTbl, a BCHOJHOA - Ha06opO'I', 

JCpOBb, 6e.nH)'10 KHCJIOpo.!lOM, HO c OTHOCHTCJibHO BbICOKOA KOHUCHTpaUHCA yrJieKHC

JIOThl. y nepBH'IH0-80.!lHblX nOJBOHO'IHblX - ICpYfJIOpoTbIX H pw:6 - KpOBb B cep.nue 

BCHOJHaJI. Or cep.!lUa OHa HanpaMJICTCJI B :lKa6pbl, r.ne CTaHOBHTCJI apTepHaJibHOA 

H JaTCM nocyYIIaeT K OCTaJibHhlM opraHaM TeJla. Orry.na ~e B Ka'ICCTBC BCHOJHOA 

JCJ>OBb BOJBpawaeTCJI e cep.nue. TaKHM o6paJoM, CYlllCCTBYCT O.!lHH-e.!lHHCTBCHHhlR 

icpyr Kpoeoo6paweHHJI, HHf.!le B ICpOBCHOCHOM PYCJIC HC npOHCXO.!lHT CMCWHBaHHJI 

aprepHaJibHOA H eeHOJHOA KpOBH. B cep.nue TOJibKO O.!lHO npe.ncep.!lHe. 

y 3CMHOBQl1HWC opraHhl 80'.Wj'WHOfO .!lbOOlHIDI, JICl"KHC c¢>opMHpOBaJIHCb B CTOpoHe 

O'J' aprepHaJibHblX CTBOJIOB, HCCYlllHX JCpOBb HJ cep.!lUa B fOJIOey, TCM caMhlM KPOBb B 

cep.llll,C 3CMH080.!lHblX HC MOJKCT OC'TaBaTbC.11 'IHCTO BCHOJHOA, OHa JlOJDKHa 6w:Tb XOTII 

6w: CMCWBHHOA. Tax .!leJJO H o6croHT B n.eACTBHTCJibHOCTH. l(poBb HJ JICl'JCHX He npo-
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Pee. 44. CxeM.bl IC]X>BCHOCHOA C)ICTCM.bl B TpCx OCHOBHWX sapmurrax, npMcyJIIHX D03BOHO'l

H.blM :lltHBOTHhlM: 

A - HecMCW8HHOC icpoB00(5paw.eHHe c OD.HMM tepyrOM (axyJl.8); .6 - CMCWaHHOC icpoB00(5pameHHC c JUIY• 
MJ1 KPYfllMH (11wepHua); B- HecMeWaHHoc icpoeoo6paweHHe c llBYMJl KpyraMH (l1TllU3); I - npHHOCJllllHC 

llC86epHblC aprepHH; 2 - Hap)')KH8JI, HJlH HHlOIJIJI, JlpCMH8JI BeHa; 3 - leJIYllO'ICK; 4 - KJOBbCpoB nporoK; 

5 - ne'ICHO'IH8JI BCHa; 6 - JMHJIJI K8pD.HHa.llbH8JI BCHa; 7 - BOpoTHIUI BCHB ne'ICHH; 8 - fiO'IK8; 9 - BO

poTH8JI BeH8 nO'fJOf; JO- XBOCTOBaJI aprepHJ1; JI - XBOCTOBaJI eeHa; 12 - 6oKOBaJI BeHa; 13 - aprepHH 

K BffYTPCHHOCTRM; 14 - CfiHHH8JI aopTa; 15 - BCHOJHIUI fiaJYXll; 16 - fipc.ilCCJll!JtC; 17 - aprepHa.llbHblA 

KOH)'C; 18 - nepc.llHllJI K&p.aHHa.llbHIUI BeHa; 19 - 6plOWH8JI aopra; 20 - BlfYl'PCHKJIJI JlpCMHaJI BCHa; 

21 - COHHblR nporox; 22 - o6wu COHH8R aprepHJ1; 23 - JICBaJI .!IYJ'8 80PTbl; 24 - JICBOC npc.11cep.!Ufe; 

25 - JICl'O'fH8JI aprepHJI; 26 - JICl'O'IH8R BCHa; 27 - 6pJOWH8JI BeHa; 28 - HaJI'lpe8H8JI apreptu1; 29 -
~peHH8JI BCHB; 30 - 6eJ1peHH8JI aprepHJI; 3/ - OOW8JI fiOllBlll.OWH8JI BCHB; 32 - JaJlHJIJI fiO/laJI BCHB; 

33 - nencoc; 34 - npasasi .!IYJ'8 aoPTbl; 35 - npasoe npeacep.aHe; 36 - 1111eqeau apreptu1; 37 - 11J1e<1e

BIUI BCHB; 38 - fPYllH8JI BCHa; 39- l'PY.!UWI aprepHJI; 40- JICl'O'fHWA aprepHa.llbHWR CTBOJJ; 41 - xe.ny
llO'IKH; 42 - KOfi'fHKOB0-6pb1Iee\fH8JI BeHa; 43 - CCIUUIHWH8JI 8171'CPHJ1; 44 - CCll.8JlllUUl8ll BeHa; 45 -
nQIU(Jll()llH'fHBJI BCHa; 46 - nQllJOIJO'UAH8JI aprepHll 

,11,0JDKaeT ,11,BHJKCHHSI no aprepHaJibHOMY pyc.rry, KaK nocne rrpoxoxneHHSI lK86p y pb16, a 

B03BPBIUlleTCff B cep.nue no JICfOllHOA BeHe, 33MblKalOIUeR BTOpoR, MaJibrA, Kpyr KpoBO

o6pamemUI (CM. PHC. 44 ). B cep.llue nocrynHBlllru:I CIOD.a nopUHff aprepHaJibHOR KpOBH 

pacnpe,lleJISleTCff MC)l(Jl)' opraHaMH HepaBHOMepHo, nocKOJibKY BCrpe'laeTCSI c BCHOOHOA 

Jq>OBblO TOJlbKO B :>KeJJy.U.O'IKC H He ycneeaeT nOJIHOCTblO CMCllIHBaTbCR C HeA. npH 3TOM 

BIDKHo, 'ITO npe.u.cep.llHA y o6Jia.naTeJieR eroporo Kpyra Kpoeoo6pameHHff .llBa - no 

0.11.HOMY .llJUI ~Oro Kpyra, a aprepHaJibHbIR KOHYC TIO.llpa:me.neH npo,11,0llbHblMH nepe

l'OpOJlKaMH Ha K8JUUlbl, ~XHIUaJOIUHC .llaJlbHCAlllee BeTBJICHHC IDl aprepHaJibHhlC 
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CTBOJibl. ,llJIJI penTHJIHA xapaKTepHW .nea BUC.HYX HOBOBBe.neHHJI. Bo-nepBblX, 3TO 

yCJIO)l(}{CHHe eHyrpeHHero CTPOCHHJI )l(:e1Iy.no11Ka, .nonoJIHHTeJibHO orpaHH'lHBaK>mee 

nepeMeWHBaHHe e HeM KPOBH, eo-BTOpblx, nonHoe paJ.neJieHHe aprepHaJibHoro KOHyca 

Ha TPH cocy.na. Y nTHU H MJieKonHTaJOlllHX, 06.na,naTeneA 'leTbrpexKaMepHoro cep.nua, 

OHO fiOJIHOCTbl() pallJ.eneHO Ha .nee fiOJlOBHHbl, 'ICM YCTPaH.RCTC.R CMCWHBaHHe aprepH

aJlbHOA H eeHOJHoA KpoeH. Opaeoe npe.ncep.nHe H npaeblA )l(:e1Iy.no11eK 06CJiyJKHBa10T 

MaJiblA KPyr. HanpaBJUUI BCH03HYK> KpOBb B JierKHe, a JICBa.R fiOJIOBHHa cep.nua Ka'laeT 

'IHCTO aprepHaJibHYK> Kpoeb e 6onbwoA KPyr. 

JlUMfjxlmu'lecKO.R cucme.Ma cocroHT HJ JIHM$aTH11ecKHX cocy.noa, ccp.neu H JKeJJC3. 

TOJibKO KPynHble JIHMQ>aTH'lecKHe cocy.nbl o6na.aaK>T co6cTBeHHblMH coe,nHHHTeJibHO

TKaHHblMH CTCHKaMH, MCJIKHe )l(:C npe.ncTaBJI.Rl()T co6oA npoCTO MC)l(:KJICTO'lHble 

npoclpaHCTBa TCJia, K)'.na )K}fJ];KOCTb (JlJiaJMa KPOBH, HO 6e3 3PHTPOUHTOB H c 6oJiee 

HH3KOA KOHUCH'lpaUHeA 6e.nKOB) CO'IHTCJI CKB03b CTCHKH aprepHA H KanHJlJ[.RPOB no.n 

BllH.RHHCM aprepHaJibHOro .naBJieHH.R. JlHMQ>aTH'lCCKHe cep.nua npe.ncraBJI.RIOT co6oA 

He6o.rrbWHe pacWHpCHIDI cocy.noe, CHa6:itceHHble KJianaHaMH H COKPaIUaJOWHCC.R 3a C'ICT 

fJla.llKOA MYCK)'Jla'J'YPbl B CTeHKaX HJIH BHClllHHX C)K}{MaK>IUHX MbllllU. JlHMQ>aTH'lCCKHe 

lK.ellC3bl - 31'0 KpOBeTBOpHble opraHbl, npOIJ.YUHPYK>lllHe 6enble TeJlbUa (JIHMQ>oUHTbl). 

K KPOBCTBOpHblM opraHaM B TOA HJIH HHOA Mepe OTHOCHTC.R TalOIJ.e cene3CHKa (lien), 

KOTOpa.R He CBJIJaH.8 c JIHMQ>aTH'leCKOA CHCTeMOA. 

I 3 
" 5 

31 JO 29 28 

6 7 8 9 

26 25 24 18 23 

A 

22 

PHc. 45. CxeMlll CTpOeHJUI TCJl3 no3BOH0'1Horo )l(HBOTHoro: 

12 

21 

20 

6 

19 

18 

13 

JS 

16 
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17 

A - C8nrrraJibHblA paJpel; 6 - nonepe'IHblA p83pe3 B o6.naCTH T)'JJOBHwa; 1 - :&a6ePffble WCJUI; 2 -
l"QllOBHOA Moor; J - roJIOBHaJI fiO'IKll (DpoHe<t>poc); 4 - nenroe (HJJH ruJIB8TeJlbHblA DyJblp&); 5 - DQll• 

lteliyllO'IHaJI .:«CllCJa; 6 - MIOJUlCPQB KllHan (RAueeo11); 7 - l'C>H8118; 8 - T)'JJOBHWHaJI DO'IKll (MCJOHC<t>poc); 

9 - B011$e K8Han (apXHHe<l>pM'lccKHA nparoK); JO - TaJOBaR nO'IKa (MCTaHc<l>poc); 1 J - BTOPM'IHblA 

lllO'ICTO'l:HHK; 12 - CDHHHOA MOJr; JJ - XopJlll; 14 - BepxtOOI (HCBpaJJbHU) .ayra noJBOHICa; 15 - HKX· 

HJIJl 11yra DOJBOHKa; 16 - pc6po; 17 - UeJlOM; 18- KHWKa; /9 - 6pbl.:«eAKa; 20 - CfiHHHBR aopTB; 

21 - TeJIO noJBOHKll; 22- KJIOBKa; 23 - MO'ICBOA nyJblpb; 24 - CCJleJCHKa; 25 - :.&e.11y110K; 26 - lltCJN
HWA nparoK; 27 - lKCJNHblA nyJblpJa; 28 - DC'ICHb; 29 - CCPAUe; JO - WKTOBHJ1HaJI .:«eJJCJa; JI - po
TOl7IOT'O'IHU nonocn. 
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IlOJIOCT .. TeJJa. IloJBOHO'IHble - o6na.naTCJIH BTOPH'IHOA noJIOCTH TeJia, HJIK 

UCJIOMa (CM. PHC. 45, 17), KOTOpblA, KaK Hy JiaHUCTHHKa, BblCTJiaH MCJO.!lepMaJibHOA 

nJICHKOA, 6pJOlllHHOA. CreHKa re.rra BblCTJiaHa HJHYTPH napHeTaJibHblM JIHCTKOM, BHY

TJ>CHHHe opraHbl O.!leTbl BHCUCpaJibHbIM JIHCTKOM, a nepeXO.!lHl>IC C.!lBOCHHble yqacnra 

HaJbIBalOTCJI MC3CHTepHeM (mesenterium), B 6plOlllHOA nOJIOCTH 3TO 6pbUKeAKH. Ilo

CKOJibKY HCXO.!lHO npHCyTCTBYJOT KaK cnHHHaSI, TaK H 6pJOlllHaSI 6pbl:lKCRKH, nepBOHa

'laJibHO UeJIOM pa:meJieH Ha .!lBC noJIOBHHbl, JICBYJO H npasyio. 0.!lHaKO BO B3POCJIOM 

COCTOJIHHH 6pJOlllHaSI 6pbl:lKCAKa o6bl'IHO OTCyTCTBYCT H Ue.TIOM OKa.JblBaeTCJI C.!lHHblM. 

OH noneJieH H B nponoJibHOM HanpaBJieHHH. Ero nepe.!llUUI KaMepa - OKOJiocepne'IHaSI 

CfMKa, oKpYJKCHHaSI nepHKaP.!lOM. OcTaJibHaSI 'laCTb y 60JiblllHHCTBa noJBOHO'IHblX -

6plOlllHaSI, HJIH nepHTOHCaJibHaSI nOJIOCTb, HO y MHOfHX aMHHOT HMCIOTCJI TalOKe oco-

6ble npOMC)l{f'TO'IHblC OT.!le.Jlbl UeJIOMa, IlJleBpaJibHble nOJioCTH, KOTOpblMH OKPYJKCHhl 

11enrne. TaKOBbI KPOKO.!lHJibl, HeKOTOpble J1WepHUbl H see MJieKonHTaK>mHe. 

Opraew awi:.eJiellllJI. Bbl.!leJIHTeJibHaSI cHcreMa (pHc. 46 ) npenCTaBJieHa y noJBO

HO'IHblX napoA no'leK, T.e. KOMnaKTHblMH TCJl8MH, COCTOJIWHMH HJ TPY60'ICK, no'IC'l

HblX KaHaJibUCB. KaHaJibUbl J<a)KD.OA fiO'IKH OTKpblBalOTCJI B cneUHaJibHblA BblBO.!lHOA 

npOTOK - MO'leTO'IHHK (ureter). Mo'ICTO'IHHKH TJIHyTCJI no Ja.nHero KOHUa re.rra, r.ne 

OTKpbIBaJOTCJI Hapf:lKY HJIH B KJIOaKY, o6wHA BblBO.!lHOA OT.!le.JI .!lJIJI nHwesapHTCJibHOA' 

Bbl.!leJIHTeJlbHOR H penpo.llYKTHBHOR CHCTCM. A;lSI 6onblllHHCTBa rpynn nOJBOHO'IHblX 

xapaKTepeH MO'ICBOA nyJblpb (vesica urinaria), CBJIJaHHblA c KJIOaKoA HJIH Henocpe.n

CTBCHHO C MO'leTO'IHHKaMH. 

Oprauw pa3MHOJKellllJI. 0CHOBY penpo.IJYXTHBHOA CHCTeMbl COCTaBJUllOT nOJIOBhl8 

.llCCJIC3bl, fOH8,!1bl, KaK npaBHJIO, napHble, pexe HMCCTCJI JIHlllb O.LIHa :lKeJICJa - B UCHTJ>C 

HJIH TOJibKO Ha O.!lHOA cTopoHe. B xeHcKoA nOJiosoA JKeJieJe, JIH'IHHKe (ovarium) SIA

ueKJieTKH <f>opMHPyJOTCSI B nosepXHOCTHOM 3fiHTCJIHH, OT'lero roHa.na o6bl'IHO HMCeT 

HenpaBHJibHYJO BHeUIHJOJO <f>oPMY H KPYTIH03CPHHCTYJO nosepxHocTb. CoJpCBlllaSI SIA

UCKJieTKa, KaK npaBHJIO, Bblna.n.aeT 'ICPC3 pa3pb18 OJCpYJKalOWero ee CKOnJICHHJI KJICTOK 

(Q>OJIJIHKYJia) B fiOJIOCTb TCJia. Orryna OHa 'lepe3 lllHPOJCYIO nepenOH'laTyio BOpOHKY 

nona.naeT B .!lJIHHHblA cneUHaJibHhlA npon>K - SIAUCBO.!l (oviductus), KOTOPblM BhlBO

.IJ;HTCR. HapYJKY HJIH B KJIOaKY. 

MYJKCKHC nOJIOBble :lKCJIC3bl - CCMCHHHKH (testiculus) - 06&1'1HO HMCIOT 6onee 

npaBHJibHYJO <f>oPMY H fJla.nKYIO, HaTJIHyrylO o6oJIO'IKf. 0HH HaxO,.IUITCJI B COCTOJIHHH 

Typropa, fiOCKOJibKY pa3MHO:lKCHHC H C03pesaHHC cnepMaTOJOH.LIOB H.LICT B CTeHK.aX Ja

nOJIHR.IOWHX fOHa.LIY KaHaJibUCB. BblBO.!lHYC npOTOKH CCMCHHHKOB HenocpeJICTBCHHO 

CBJIJaHbl c CCMSlnpOBO.!lOM. 

P036umue nO'leK u 83tlUMOC6Jl3b M0'4et1blX u nMOBblX npomoKOtJ (cM. pHc. 46 ). Bw:

.lleJIHTCJibHaSI Q>yHKUHJI .!lOJDKHa BblfiOJIHSITbCJI nO'IKaMH, Ha'IHHaSI c .!lOBOJlbHO paHHHX 

CT8.!1HA 3M6pHOHaJibHOro pa3BHTHJI, Koma a6COJIIOTHaSI BeJIH'IHHa H .LIOCTynHaSI CJIOX

HOCTb opraHHJaUHH 3THX opraHOB .!laJieKH OT OKOH'laTeJibHOro COCTOJIHHJI. Il03TOMY B 

XO.Lie HH.ltHBH.!l}'aJlbHOro paJBHTHJI HH3UIHX fi03BOHO'IHblX <f>opMHpOBaHHe no'ICK H.LleT 

.llBYMSI BOJIHaMH (3a HCMHOfHMH HCKlllO'ICHHJIMH), a y BblClllHX nOJBOHO'IHblX pa3-

BHBaJOTCJI no'IKH TJ>CX nOKOJICHHA. IlepBaSI Ha3blBaeTCJI npe.LinO'IKOA, npOHeQ>pocoM 

(pronephros; pHc. 46, J), HJIH fOJIOBHoA no'IKoil. Ee KaHaJibUbI no.11BJIJ110TCS1 no O.!lHO

MY Ha cerMCHT, Ha'IHHaSI c nepenHero KOHUa UeJIOMa. KIDK.llbfA KaHaneu npoHeQ>poca 

CHa6xeH BOpoHKOA, KOTOPaSI OTKpblBaeTCJI B UeJIOM H nOKpblTa H3ffYTPH MCPUaTeJibHblM 

3fiHTeJIHCM (He$poCTOMOM). Taxoso ycrpoACTBO 3JleMeHTapHoro KoMnoHeHTa no'IKH -

HeQ>poHa • .LlpyrnM KOHUOM KaHaJibUbl roJIO.BHOA no'IKH COeJIHHCHbl c o6WHM, TaK Ha-

3YBaCMYM npoHeQ>pH'ICCKHM, npoTOKOM, KOTOpblA B JCa'ICCTBe MO'leTO'IHHKa TJIHCTCJI 
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Piie. 46. CxeMa CTpOCHIUI M0<1en0J10BOA CHCTCMhl no3BOHO<IHWC 

A, r - IlOCJlCD.OBaTellt.HO B03HHKaKllUHC B OHTOreHC3C noKonCHWI nO'leK; .6, j( - COCTOllHHC y CllMOK; B, 
E - y cawuoe; (A-8 - KaP'fHHa y aHaMHHA; r-E - COCTOJIHHll, xapaKTCpHwe .ZlllJI aMJIHOT); I - ronoa

Hllll IlO'IK8 (npCD.IlO'IKa, npoHecppoc); 2 - BOpoHKa RRUCBOD.a; 3 - RRUCBO.ll ; 4 - MO'ICBOR IlYlblPb; 

5 - IUIOaxa; 6 - BOJJt.<t><>B KaH8Jl - apXHHCcppH'ICCKHR nporoK; 7 - T}'JIOBHUlHU IlO'IKa (nepBlf'IHllll, 

MelOHCcppoc); 8 - MIOllllepoB K8HllJI; 9 - cocy.lIHCThlA KJI)'6oK; 10 - BHCWHllll UC/IOMH'ICCKU KllMepa; // -

BOpoHKH - HecppocTOMbl; 12 - llH'fHHK; 13 - CCMCHHHK; 14 - CCMRBWHOCJIWHA K8H8Jleu; 15 - no
'IC'IHOC TCJlbUe; 16 - IlCTJIR feHJ1e; 17 - PY.llHMCHT MeJOHecppH'reCKOR nO'IKH; 18 - T830Bllll n<NJCa (no
pH'UUUI, MCTaHecppoc); /9- BTOpH'iHWR MO'ICTO'UilfK; 20- IlPHD.8TOK CCMCHHHJCB 

H83a.lJ. H ena.naer e KJIOaJCY. Ces1JaHHbdt c roJIOBHOit nO'IKoit yqacTOK uenoMa o6oco6rul
e'I'C.R e sane eHewHeit KaMepbl npoHe<t>poca (pHc. 46, JO), HJ Koropoit MepuaTe.11.bHble 

eopoHKH roH.RT )l(J{llKOCTb no Moqero'IHHKY Hap)')KY. B creHKe BHewHeit KaMepbl noqJCH 

pacnoJJO.iKeH KJJy6oK TOHKHX aprepHA - aprepHOJI (pHC. 46, 9), HJ KOTOpblX B KaMepy 

IlOJl apTepHaJJbHblM JlaBJJeHHeM ocymecTBJJ.ReTC.R $HJibrpaUH.R Wla.JMbl KpoBH. 

Y 6onee CTapwero JapOJlblUJa, Koma He<t>poHbr npoHe<t>poca ycneeaIOT paJBHThCJI 

B 5-7 nepe.nHHX cerMeHTax TYJJOBHIUa, HX xapaKTep B nocJJeJlYJOIUHX MeTaMepax H3-

MeHJleTC.R, qTO ceaneTeJlbCTByeT 0 nepexo11e K 11pyroit IlO'IKe - nepeHqHOit nO'IKC, 

MeJoHe<t>pocy (mesonephros), HJIH TYJJOBHIUHOif noqKe (PHC. 46, 7). 311ecb <t>opMHpy

e'I'C.R no HeCKOJlbKO KaHaJJbUeB Ha cerMeHT, H npH K<UUJ.OM, IlOMHMO eopOHKH, HMeeTC.R 

no'le'IHOe (HJIH ManbnHrneeo) TeJJbUe. 0Ho npe11cTaBJU1eT co6oii ManeHbKYJO uenoMH

qecKYJO KaMepy (TaK Ha3b1BaeMyio 6oYMeHoey KanCy.II)') c aprepHaJJbHblM KJJy6o'IKOM 

BHYfPH. IlpoHe<t>pHqecKHA IlpOTOK npH 3TOM reM HJJH HHhlM cnoco6oM y.l(BaHBaerc.R -

npOJlOJlbHO pacmenJJ.ReTC.R HJIH npocTO nepeXOJlHT K HOBOit no'IKC B Ka'leCTBC eC 
MO'leToqHHKa, HO ror11a BTopoit KaHan pa3BHBaeTC.R JaHOBO. )lJuI 3THX npOToKOB cy
IUeCTBYJOT cTapbie TPa.n.HUHOHHhle TepMHHbl: MlOJIJlepoe KaHan, coxpaH.RIOIUHit CB.R3• 

c npoHe<t>pocoM (pHC. 46, 8), H eom><t>OB KaHaJJ (no-HOBOMY HaJBaHHblit HblHe apxH

He<t>pH'ICCKHM nporoKoM), npHHa.n.JJeJKaIUHit MeJoHe<t>pocy (pHc. 46, 6). TynoeHIUHaJI 

noqKa nO.iKH3HeHHO <l>YHKl.UIOHHPYeT y KpyTJJOpoTblX (no Kpa"AHei\ Mepe, y MM.Hor), 

pb16 H JeMHOBOJlHblX. 

y caMOK HH3UJHX nOJBOHoqHblX poJlb .R"Aueeo11a (pHC. 46, 3) BblilO/IHJleT MIOJVIepos 

KaHan, exo11 e KOTOpblit (eopoHKa), KaK npe11nonara10T, paJBHeaetc.R HJ nepe.nHeH eo

poHKH npoHe<t>poca. OH OTKpblBaeTC.R B KJJOaKY HJlH HenocpeJlCTBeHHO BO BHCWHIOJO 

cpe11y (y HeKoTOpbIX KOCTHblX pbl6) OTJleJJbHO OT MOqeTO'IHHKa, B pOJIK Koroporo <l>H

rypHpyer BOJlb$OB KaHan. 

y CaMUOB HH3UJKX nOJBOHO'IHhlX pOJib CCM.Rrrpoeo.aa BblnOJJHJleT BOJib<l>oB Ka.Han 

(apXHHe<t>pHqecKH"A rrpOToK), a caMa TYJJOBHIUHaJI no'IKa, ITOMHMO ceoeit cneuH<t>M

qecKoit <l>YHKUHH, HrpaeT ponb nocpe.aHHKa Me)l(Jly HHM H ceMeHHHKOM. B HeKOTO

pblx cnyqas1x na ponb paeHOMepHo pacnpe.aeneHa no .aJIHHe noqKH, a yrroM.RHyrblA 

KaHaJJ MeJOHe<t>poca nOJJHOCTblO COBMeIUaeT <l>YHKUHH Moqero'IHHKa H ceM.RnpOBQlla, 

KaK, HanpHMep, y oceTpOBblX (KOCTHOXp.RIUeBblX) pb16 HJIH 6ecXBOCTbIX aM<t>H6HA. 

B 11pyrnx cnyqa.Rx e noqKe qeTKo paJ.aen.RIOTC.R 11ee o6nacTH - penpo.ayKTHBHa.R H 

Bbl,lleJJHTeJJbHaJI; y XP.RIUCBblX pbl6 H XBOCTaTblX aM<t>H6H" apXHHe<t>pH'ICCKH"A nporoK 

BhlnoJIH.ReT TOJibKO ponb ceM.Rnpoeo.aa, a noqJCH o6CJlYJKHBaibT o.atta HJlH HeCJCOJlbKO 

nap Moqe'fO<IHHKOB, pa3BHBWHXC.R 3aHOBO. 

y BhlCllJHX HaJeMHblX noJBOHOqHblX - penTHJIHit, IlTHU H MJICKOnHTaJOIUHX - no-

38,ilH MeJoHe<t>poca paJBHBaeTC.R rpen.e noKOJieHHe He<t>poHoe (noqeqHhlX KaHaJibuee), 

OTHOC.RIUeec.R yJKe K BTOPH'IHOA IlO'IJCC, MeTa.He<t>pocy (metanephros), HJJM Til30BOA 
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fiO'IKe (pHC. 46, /8). 3.necb TilJQKe BOJHHKaeT MHOfO KaHaJibUeB B Ka)l(JlOM CerMeHTC, 

HO HeT MepuaTCllbHblX BOpoHOK, TilJOBCUI UO'IKa 06c.nYJKHBaeTCJI BTOPH'IHblM MO'leTO'l

HHKOM (pHC. 46, 19), npe.ncraBJIJIJOIUHM co6oH: OTpoCTOK HJ KOHUa BOJib$oea KaHa.n:a. 

KaHaJibUbl TaJoeolt UO'IKH CJIO:lKHee no.npaJlleJieHbl Ha <l>YHKUHOHaJibHO pa3JlH'IHble 

yqacnrn, ocofieHHO y nTHU H MJieKOfiHTaJOIUHX - Ha'laJibHblit H KOHe'IHbIH HJBHTble 

KaHaJibUbl, Me.lK.IlY KOTOpblMH ecraBJieHo MHHHOe H yJKoe U-o6pa:moe KOJieHo, TilK 

H83bleaeMaR nern.11 feHJie (pHc. 46, 16). 
qro :iKe KaCaeTCJI Bblee.neHHJI nOJlOBblX npQllYKTOB, TO OHO y BblClllHX nOJBOHO'IHblX 

fiPOHCXO)lHT TO'IHO TaK :iKe, KaK y HHJlllHX pb16 H aM$H6HR, oco6eHHO 6JIHJKO K cxe

Me, ynOMJlttyroR ,lJ)UI XpjiIUeBbIX pb16 H XBOCTaTblX JeMHOBQD.HbIX. y CaMOK JIHUeeo.n -

npoHJBOllHOe M10JUlepoea KaHa.n:a c rnnepTpo$HpoeaHHOH BOpoHKOH fOJIOBHOR no'l

KH, a y caMUOB npH.llaTOK ceMeHHHKa (pHC. 46, 20), BOJHHKaJOIUHR KaK PYHHMeHT 

3M6pHOHaJibHOI\ TYJIOBHIUHOH UO'IKH, npenpoem1c.u:aeT CeMJI B ee 6b1BlllHA Moqe

TO'IHHK - BOJibQ>oB KaHa.n:, BblUOJIHJIJOIUHR pOJib ceM.llnpoeo.na. 

Opraaw aayrpeaaeA ceKpeuHH, 'laCTH 3HllOKPHHHoR CHCTeMbl, ynpaBJIJllOT 

,IXesrreJJbHOCTblO opraHHJMa npH TIOMOIUH paJHOCHMblX KpOBblO XHMH'leCKHX CHrHa

JIOB - ropMoHoe. TaKHM cnoco6oM OHH He TOJibKO perynHpYJOT <t>YHKUHOHHpoeaHHe 

P83JIH'IHblX opraHOB H CHCTeM opraHOB, HO H HX HHJlHBH.llYaJlbHOe paJBHTHe. KpaTKo 

paCCMOTpHM 83.)K}{eltlllHe 3H.nOKpHHHble :lKeJieJbl. 

Iaum06UOHtJJI :JICe.tle:JQ (glandula thyroidea, CM. pHC. 147, 3) - fOMOJlOr 3H.nOCTHJIJI 

JJaHUeTHHKa, o60JIO'IHHKOB H JIH'IHHKH MHHorn. CoOTBeTCTBeHHO oHa paJBHeaeTc.11 HJ 

C.7IHJHCTOR o6onO'IKH (BHYfPeHHeR noeepXHOCTH) 6pJOlllHOH CTeHKH rJIOTKH, nepBQH8-

'laJlbHO <t>oPMHPYJI yrny6.neHHe, llHO KOTOporo norpyxaeTCJI B MJlrKHe TKaHH H OTllltty

poeblBaeTCJI B BH.lle OllHOfO HJIH .neyx HeOOJiblllHX TeJl. lUHTOBH.llHaJI :lKeJieJa Bbl,lleJIJleT 

B KPOBb HOllCO.!lep:iKaIUHA ropMOH THPOKCHH, KOTOpb!R CTHMYJIHpyeT MeTa60JIHJM, 

oco6eHHO CBJIJaHHblA c OKHCJieHHeM, npoueccbl pocra H paJBHTHJI. 

HaiJno'4e'4HUKU (glandula suprarenalis, cM. pHc. 102, 2 H 177, 1) - He6oJJblllHe 

napHble Tena, KOTOpble Hepe.nKo TeCHO npHMblKaJOT K TIO'IKaM. BbUieJIJleMblA pac

TIOJlO:lKeHHblM B r.ny6HHe MOJfOBblM BeIUeCTBOM a.npeHaJIHH OKaJblBaeT Ha pa3JlH'IHble 

opraHbl Ba:lKHOe CTHMYJIHPYJOIUee .neRCTBHe, KaK 6bl 6eJa.npeCHO pacnpocTpaHJIJI 

3Cl><t>eKT CHMnaTHtleCKOR HepBHOR CHCTeMbl. Eme 6onee JHa'IHTCJlbHoe, XOTJI H TOH

KOe .ne"AcTBHe npoHJBO,!lJIT ropMOHbl KOpbl Ha.nno'le'IHHKOB, B qacTHOCTH, BblJblBaJI 

Hanp.ll:lKeHHe OKHCJIHreJlbHblX npoueccoe H pJllla llPYrHX <l>YHKUHR opraHHJMa, co

nyTCTBYJOIUee CTJ)CCCy. 

K opraHaM BHYfPeHHelt ceKpeUHH Heo6xo.nHMO OTHOCHTb raJOKe nOJ10t1ble ;JtCeJle:JM, 

nocKOJibKY OHH Bbl.llCJIJIIOT TIOJIOBble ropMOHbl, OKaJblBaJOIUHe orpOMHOe BJIHJIHHe Ha 

pa3BHTHe opraHHJMa H MHOme OC06eHHOCTH ero <l>YHKUHOHHpoeaHIDI. 3H.nOKpHHH!UI 

ceKpeUHJI npHCYIUa TaJOKe OllHOR HJ nHmeeapHTeJlbHblX :lKe.JleJ - UOll:lKeJIYllO'IHOR 

~eJieJe, KOTOPaJI Bbl.lleJIJleT HHCYJIHH, He06XOllHMb1R Jl)IJI yceoeHHJI fJllOKOJbl H TCM 

C8Mb1M TIOJBOJIJllOIUHA KOHTpOJIHpoeaTb ee KOHUeHTPaUHJO B KpOBH. 

FunO<jJu3 (hypophysis), HJIH no.nMoJroeaR :iKeJieJa (CM. pHc. 41, I/), npHMblKaeT 

CHHJY K llHY npoMe)l{yTO'IHOfO MOJra, K pacnoJIO:lKeHHOH 3.!leCb BOpOHKe. OH <t>opMH

pyeTCJI B 3M6pHOHaJlbHOM paJBHTHH HJ llBORHoro HCTO'IHHKa - c OllHOR CTOpOHbl, 

HJ HepBHOR TKaHH Ha eeplllHHe BOPOHJ<H, c .npyroR cropOHbl, HJ yqaCTKa 3KTO.llepMbl, 

KOTOPWI norpYJl(aeTCJI H OTUIHypOBblBaeTCJI B BH.lle rryJblpbKa OT KpbllllH pOTOBOR no

JIOCTH. fHno<t>HJ BblTIOJIHJleT <l>YHKUHH ryMOpaJibHOfO peryn.11ropa ecex BHCUepaJibHblX 

npoueccoe. OH Bbl.llen.11eT O'leHb BaJKHblit ropMoH pocTa, ropMoH, perynHpYJOIUHA 

coicpameHHe rJI8,IUCHX MlillUll B CTCHKaX cocy.noe, B CTCHKe M8TKH H T • .n., ll8Jlee, Mena-



HOUHTOCTHMyJIHPYJOll.lHA ropMOH (MCf), BblJblBalOll.lHA pacrnHpeHHC nHrMCHTHYX 

TCJl - MenaHo<t>opoe - H o6mee nOTeMHCHHC OKpacKH y JKHBOTHblX, a TaJOKe ropMOH, 

ynpaBJUllOll.lHA 80,nHblM 6anaHCOM B opraHHJMe, - aprHHHH-Ba30TOUHH. c noMOll.lblO 

HCCKOJibKHX ropMOHOB rnno<f>HJ CTHMyJJHpyeT p83BHTHC H aKTHBHOCTb llPyrHX )l(eJICJ -

lllHTOBH.llHOA )l(eJICJbl, HaJlnO'IC'IHHKOB, noJJOBblX )l(eJICJ (OTlleJibHO npO.LzyKUHIO raMCT, 

<YI'lleJibHO BbUJ.eJICHHC nOJIOBblX ropMOHOB), M.nC'IHblX )l(eJICJ M.nCKOnHTaK>ll.lHX. 

Pa3BH'111e 3&po)lWllJ8. 3penoe J11%UO noJBOHO'IHOfO 06bl'IHO HMCCT HCCKOJibKO o6o
JIO'ICK. Bo-nepeblx, 3TO co6cTeeHHaJI KJICTO'IHaJI MeM6paHa HAUeKJieTKH, H831>1eaeMaJ1 

nepBH'IHOA o60JIO'IKOA. 80-eropblX, no BTOpH'IHaff o60JI0'1Ka, npo11yicr BbUleJICHHR 

llPYfHX KJICTOK ffH'IHHKa, B 'laCTHOCTH, OKp}')Kli!OllJ,KX RAUCKJICTKY Ha MHOrHX nanax 

ee P83BHTHJI B BH.llC nyJblpbKa, TaK HaJblBaCMOfO <J>o,rulHK}'Jia. HaKOHeu, ,ll.IUI MHOfHX 

noJBOHO'IHblX xapaKTepHbl TPCTH'IHbie 06011o'IKH, Hac11aHeaeM1>1e Ha nosepxHocn. 

RAua BO epeMJI ero llBHJKeHHH no HAueeo.izy. C1011a OTHOCHTCH TaK HaJ1>1eaeM1>1A 6enoK 

JIHU xpHmesblx p1>16 H TBCPllaJI porono11o6HaJ1 cKopnyna, oKp}')Ka!OlllaJI HAua MHorax 

HJ HHX, JaTeM CTyllCHHCTble OOOJIO'IKH HKpHHOK JeMHOBOllHblX, 6e.rrx:OBblC KOJKHCTYe 

H HJBCCTKOBblC o6o.n:O'IKH (cKop11yna) JIHU penTHJIHA H ITTHU. 

KOJIH'ICCTBO nHTaTeJibHblX eemecTB, JanaceHHblX e RAue e BH;le JKeJITKa, wHpoKO 

eapbHpyeT. Oco6eHHO 6oraTbl JKeJITKOM HAua a1cy110BblX pb16, npecM1>1Ka10mHXCH H 

IlTHU. MWio xenTKa e HAuax MHHor, 6oJiblllHHCTBa 11yqenep1>1x pb16, JeMHOBO.llHYX; 

<t>aKTH'leCKH HeT JKeJITKa y nnaueHTilpHblX M.nCKOnHTa!Oll{HX. 

6011hrnoA Janae JKeJITKa e HAue, no CYTH 11e11a, cJiyJKHT BblpaxeHHeM Ja6on1 o 

flOTOMCTBe, npCllCTaBJUleT co6oA BaJKHblA BKJiaJl MaTepH B TeJIO oco6eA CJIC.ll}'IOlllero 

flOKOJieHHJI, HJ6aBJUllOlllHA nOTOMCTBO OT Heo6xo.nHMOCTH caMOCTOffTe.JlbHOro c6opa 

MaTepHaJia Ha caMblX paHHHX 3Tanax 3M6pHOreHeJa (Ha CTaJlHH JIH'IHHKH). 3THM 

llOCTHraeTCJI onpellCJICHHaJI HJOJlffUHff 3Hf0Tbl H Japollblllla OT BHCWHeA cpellbl no11 

noKpOBOM npO'IHOA CKOpJiynbl. flpaB,!la, llOJDKHa coxpaHHThCff BOJMOXHOCTb llH<l><t>Y

JHH 'lepeJ CKopnyny 111>1xaTeJibHblX raJoe. CreneHb JalllHThl 3M6pHoHa cymecTBeHHO 

nOBbllllaeTCff B pe3}'JibTare HHK}'6HpOBaHIUI ff HU B TeJie MarepH llO CaMoro BblJlynJICHIUI 

lleTCHblllleR. TaKaJI JaJlCPXJ<a OJHa'laeT nepeXOll OT au~epoxiJeHUR K JIU~eJICU80po:JIC
iJeHUIO. flOCJiellHee WHPOKO pacnpOCTPaHeHO cpe11H npellCTaBHTCJieA a1cyJ1, CKaTOB, 

Jlll.l.CPHU, JMeA H xapaKTepHO ,ll.IUI CYMtJaTblx M.neKOnHTaK>lllHX. 

YTPaTil HenOCPCJlCTBCHHoro KOHTIUCTa HHU c BHewHeR CPCllOA 11enaeT npo6neMaTIA

HlilM HX raJoo6MeH, llblXaHHe, 'ITO MernaeT coxpaHeHHK> nonHoA HJOJUIUHH HHU. Man. 

BCCfll8 TP8HcnopTitpyeT npH noMOll.lH ceoeA KpoBeHOCHOA CHCTeMbl KHCJIOpoll K CTeH

KaM MIOJIJiepoea KaHaJia, B KOTOPOM no'ITH BO ecex CJiyqaJIX HHKYfiHPYIOTCff JapOllblWH 

(y HCMHOfHX rpynn KOCTHCTYX pb16 - B noJIOCTH MCWKOBH.llHOro ffH'IHHKa). TeM JKe 

nyrCM BblBOllHTCJI 11eyoKHCb yr11epo11a. TaKHM o6paJoM, npH HAUeJKHeopo)l(,lleHHH Ta 

HJIH HHaJI creneHb KOHTaKTil Japo.ru.i:rna c opraHHJMOM MaTepH Heo6XOllHMa, 'ITO C<>lmler 
npe11nocblJIKH H ,ll.IUI nepe11a11H Japo111>1rny nHTaTeJibHblX eemecTB. YcTaHoBJleHHe no

llo6Horo nOTOKa, flHTiiHHe Japom.iwa M8Tepb10 B XOlle HHK}'6aUHH COCTaBJIJleT BaJKHblA 

npHJHaK HaCToHmero xusopOJK:iJeHUR. B coeeprneHHOM COCTOJIHHH OHO xapaicrepHo 

.!IJIJI ecex nnaueHTapHblX M.neKOnHTaK>lllHX (HX HAUeKJieTKa He HMCCT )l(eJITKa), HO y 
HeKOTOpblX nJiaCTHHOJKa6epHb1X xpfflllCBblX pb16 H 'lewyit'laTblX penTHJIHR HJBCCTHbl 

paJHoo6paJHble nepexo11Hble COCTOHHHJI, KOTOpble TPYllHO ysepeHHO OTHecTK K roA 
HJIH HHoA KareropHH. 

flpH cpaBHHTe.11bHO HC6o.n:bWOM KWIH'lecTBe )l(CJITKa RAua H83blBalOT fOJlo6n:acTH11e

CKHMH. Ll,JIJI JHroTbl HX 06113.llaTeJieA xapaJCtepHO nOJIHOe 11po6JieHHe, XOTJI 06bl'IHO H 

HepaeHOMCpHoe, TaK 'ITO 6n:aCTOMCpbl KpynHee Ha cropoHe BereraTHBHOro nomoca, 'ICM .. 



Ha npon1eonOJiolKHOM. Ho 61JaCTYJia nooyqaercs wapoBH.llHOR, c cerMeHTaUHOHHoR 

OOJIOCTblO (6JiaCTOUeJICM) BHYfPH. y Mepo61JaCTH'ICCKHX SHU, nepenOJIHCHHblX )l(eJIT

KOM, ,!l,p06JieHHe 3axBaTbleaeT JIHlllb He60JibllIOR yqacTOK UHTOIUia3Mbl Ha aHHMaJlbHOM 

OOJIIOCe, 4><>PMHpyeTCs 3apO.LlblllICBblR .LlHCK, UeJIHKOM OTHOCSll.lHRCS K 3KTO.LlCPMC. 

IUCJieBH.llHblR 61JacrouCJib pacnOJio)KeH Me)l(Jl)' HHM H no.ncTHJialOll.lHM )KeJITKOM. 

rac-rpyJISUWI y o6Jia.n,aTeJieR I'OJI06JiaCTH'ICCKHX SHU, HanpHMep y 3CMHOBO.LlHYX, 

conpoeo~aeTcs .LlBYM.sI conpJUKeHHblMH npoueccaMH - HHearnHauHeR, T. e. eeopa

'IHBaHHeM 60Jiee KPYDHblX KJieToK eereTaTHBHOro nomoca, H 3nH60JIHeR, T.e. o6pa

craHHeM 3THX KJICTOK IUiacToM 60Jiee MCJIKHX 6JiacroMepoe. B pelyJibTare nOJiyqaCTCs 

THnH'IHCUI racrpyJia, .LlByxCJioRHblR 3apo.Llbllll, 06Jia.n.a10ll.lHR 3HTO.LlCPMOR H noJIOCTblO 

nepeH'IHOR KHWKH. Cpe.LlHHR JapO.LlblllleeblR JIHCTOK - Melo.nepMa - 06pa3yeTcs e 

o61JaCTH ry6 6JiacTonopa, T. e. 8 JOHe KOHTaKTa 3KTO.LlCPMbl H 3HTO.LlCPMbl, oncy.na OHa 

nocTeneHHO pacnpoctpaHseTcs eHyrpb Japo.nblwa. B npHHUHne cxo.nHcui: KapTHHa 

xapaKTepHa, HanpHMep, .!L1UI aKYJI - HHJllIHX no3BOHO'IHblX, o6Jia.n,alOll.lHX Mepo6Jia

CTH'ICCKHM sRUOM. y HHX Ha6JI10.naeTCS HHBarHHaUHS 8 YJKOR JOHe, Ha Ja.n.HeM Kpa10 

JapO.Llblllleeoro .LlHCKa. 06pacTaHHe )Ke.JITKa 3KTO.LlepMOR npoHCXOJlHT 60Jiee WHpoKHM 

cf>poHTOM - no BCCMY nepHMCTPY Japo.LlblWeeoro .LlHCKa. 

y npeCMblKalOll.(HXCS H npe.ncTaBHTe.JieR BblWCCTOSll.lHX KJiaccoe B UCH'l'J>aJibHOR 

'18CTH 3ap0.Llb1Weeoro .LlHCKa Q>opMHPYeTCS yroJlll.lCHHe, nocpe,nH KOTOporo BOJHHKaeT 

npo.nOJibHIDI nepBH'IHIDI 6opol!l,Ka, 06Hap:yJKHea10ll.lIDI HeKDTOpble ceoRcrea 6Jiacronopa. 

B 3TOR o6JiaCTH KJieTKH 3KTO.nepMbl MHfJ>HPYIOT e rny6HHY H .Ila.JOT Ha'laJIO .LlBYM .npymM 

3apo.LlblWCBblM JIHCTKaM - 3HTO.nepMe H MeJO.LlCpMe. 06pacraHMe )l(eJITKa KPCUIMH Japo

.llfilWeeoro .LlHCKa K.llCT npH 3TOM coeepweHHO HCJaBHCHMO OT nepeH'IHOR 6opOl!lKH. 

CJie.LlYJOmee eruKHoe co6bITHe e HH.LlHBK.llYa.JibHOM paJBHTHH - npouecc HeRpy

JIJIUHH, T. e. o6paJoeaHHS ueHTpaJibHOR HepeHoR CHCTeMbl. HJ 3KTO.LlepMbl cnHHHOR 

CTOpoHhl Bbl.Lle.JUICTCS HepeHWI TlJiaCTirnKa, OKP)')KCHHWI HepeHblM eaJIHKOM. llJiacnuuca 

norp)')KaeTCs, ceopa'IHBWICb 8 TpY6KY, H OTillHypOBbIBaeTCs OT OCTaJibHOR 3KTO.LlCPMW., 

KOTOp<UI CMblKaeTCS Han. HeR. HepBHble BaJIHKH norp)')KalOTCS napaJIJleJibHO c HepBHOR 

TPY6KoR H o6paJYJOT no 6oKaM OT Hee TaK HaJhfeaeMble HepeHble rpe6HH (CM. pHc. 

Jl, 11 ), CKOilJICHHS HH.LlHBHJlYa.llbHO MHfJ>HPYIOll.lHX KJICTOK C O'ICHb BblCOKHMH H 

paJHoo6paJHblMH <t>opMoo6paJoeaTeJibHblMH cnoco6HOCTIIMH. HJ HHX Q>opMHPYJOTCS 

HeRpoHbl MHOfO'IHCJICHHblX raHrnHee TeJia, OTKJ18.ll.b1BaJOll.(He .LlCHTHH qewyR H Jy60B 

OJJ.OHT06JiaCTbl, nHrMeHTHble KJieTKH, MHeJIHHOBble o60JIO'IKH HepBHblX BOJIOKOH (HC

TO'IHHK OKpacKH •6eJioro eemecTea•), BHcuepaJibHblR CKeJICT H OT'l8CTH MOJfOBOR 

qepen, CyxO.lKHJIHS BHCUCpaJibHblX MblWU 1'0.llOBbl H T.JI. 

OT CilHHHOR CTOpoHbl nepBH'IHOR KHWKH - KaK Pal HanpOTHB HepBHOR Tpy6KH -

OTWHypoebleaercs npo.noJibHblR TJUK, xop.na, a no 6oKaM OT Hee TeM )Ke cnoco6oM 

cl>oPMHPYJOTCS MeJO.nepMaJibHble 3a'laTKH. IlolJICe OHH cerMeHTHpYJOTCS, no.np~e.Jl.sl.slCJi. 
Ha COMHTbl, nOJIOCTH B KOTOpbIX BOJHHKalOT Ja C'ICT pacmeIUieHHS KJICTO'IHblX Mace. 

OnHcaHHbIM o6pa.30M HepeHWI TPY6Ka, xop.na H Melo.nepMa cl>oPMHP}'IOTCS y KPYfJIO

J>OTblX, pb16 H 3eMHOBO.LlHbCX. y perITHJIHA, rrrnu H MJICKOmf'TalOIUHX 3TH npoueccbl npo
TCKaJOT 8 TaK HaJblBaeMOM rOJIOBHOM OTpOCTKe, enepe.LlH OT nepeH'IHO:A 6opo3,llKH. 

Ha npouecc HH.ll.HBHJlY!UlbHOro paJBHTH.s cHJibHO BJIWleT KOJIH'leCTBO :lKCJ1TKa e sRue. 

IlpH 60JibWOM Janace paCTYWHR Japo.LlblW ece CHJlbHee npHnO.LlHHMaeTCS Han. ero no

BepXHOCTblO, <t>oPMHPYS :JKeJITO'IHbli! MCWOK H O'I;rleTOOl.Cb OT Hero C)')KeHHeM - CTe6eJibKOM. 

BblllyIUISIOTCS HJIH po~alOTCs TaKHe .neTeHbIWH noJIHOCTblO c<t>opMHpoeaHHblMH, 

roTOBblMH cymecTeoeaTb e paMKaX po.nHTeJibCKoR 3KOJIOfH'lecKoR HHWH. ECJIH JKe 

JKennca MaJIO, ero Janae paHo OK83hleaeTC.11 38KJllO'leH BHYfPJi. TeJia Japoll.blwa H M&.110-

16 



JaMCTCH. B To xe BpeMff OH He noKpbl&aeT n01pe6HOCTeit Japom>1rna, <1>aKTH<1ecKH 

npe.nonpelleJlffff HC06XOllHMOCTb JJH'IHHO'IHOit CTa.IlJDI, caMOCTOffTCJJbHOI'O aKTHBHOI'O 

nwTaHHff B YCJJOBHffX HHOif 3KOJJOfH'ICCKOH HHlllH, HCJKCJJH Ta, KOTOPYJO JaHHMalOT 

B3poCJJble oco6w 3Toro BH.lla. 3Ta JaKoHoMepHOCTb He pacnpocTpaHffCTCff Ha 6oJJblllHH

cTBO nTHU H Ha MJJCKOnHTaJOIUHX, B 380JJJOUHH KOTOpblX y.na'IHO BOJHHKJJH HHble nyTH 

nepe.na'IH MaTepbJO (y MHOfHX nTHU - o6oHMH POllHTCJlffMH) nHTaTCJibHblX BCIUCCTB 

JapOllbllllY, HCJKCJIH qepeJ Janae :lKCJJTKa. 11MeCTCff B BH.IIY CHa6xeHHC 6oJJee HJJH Mettee 

6ecnoMOIUHblX llCTCHbllllCH npHHOCHMblM KOPMOM, a y JBCpeit - nepe.naqa MaTepHana 

qepe3 nnaUCHTY H BCKapMJJHBaHHC MOJJOKOM. 

3aCJJy:iKHBaCT paCCMOTpCHHff cy.nb6a OTllCJlbHblX JapoD.bllllCBlilX JJHCTKOB. 3KTO.UepMa 

npHHHMaeT onpell.CJlfflOWCC yqacTHC B <t>opMHpoBaHHH KOJKHblX noKpOBOB, o6paJyJI 

HapYJl(Hbiit CJJOA KO:lKH - 3nH.ll.CPMHC H BCC ero npOHJBOllHble, TaKHC KaK KO::lKHblC 

JICCJJCJbl, pOI'OBblC TBepll.blC o6pa30BaHHff, y penTHJJHH H MJJCKOnHTaJOIUHX - 3Ma.Jib 

3}'6oB. 3KTOnepMoit BhlCTJJaHbl TalOKe KPaitHHe yqaCTICH nHmesapHTCJibHOit CHCTeMbl -

poTOBlUI noJJOCTb H caMhlif KOHCU KJJOaKH. L{anee, HJ 3KTOllCPMbl <l>oPMHpytOTCJI BCC 

qaCTH HCPBHOit CHCTCMbl, a TaJOKe ace opraHbl qyeCTB. 

3HTO.ll.CpMa CJly:lKHT HCTO'IHHKOM BHYfPCHHCH BblCTHJIKH npaKTH'ICC.KJf eceA KH

llIC'IHOA TPY6KH, Ja OTMC'ICHHblMH BhlllIC HCK.JllO'ICHHffMH, a TaK:iK.e ee npoHJBOllHblX, 

TaKHX KaK n.naeaTCJibHblit nyJhlpb pbl6 H JJerKHC. 3aTeM K.JleTKaMH 3HTO.nepMbI o6paJO

BaHa OCHOBHaJI Macca HCCKOJJbKHX JKCJie3, TaKHX KaK ne'ICHb, nO.ll:lKCJIYllO'IHaJI )l(CJICJa, 

WHTOBHllHaff, J06HaJI. 

MeJOnepMa <t>opMHpyeT BCIO KpoBCHOCHYJO CHCTCMy, BhlllCJIHTCJlbH}'IO H nOJIOB}'IO, 

BCIO MyCKYJJaTypy H COCllHHHTCJJbHO-TKaHHblC o6paJOBaHHff, BKJllO'{aJI co6CTBCHHO 

KOJKY (KOPHYM) H CKCJICT. Coe.nHHHTCJlbHO-TKfillHblC KOMnOHCHTbl BXO.LJJIT B Ka'ICCTBe 

onopHblX H B COCTaB TaKHX opraHOB, KaK KHllIC'IHblit -rpaKT, ne'ICHb, JJCI1CHC. 

PA3AE/\ oECLfE/\tOCTHblE (AGNATHA) 

KAACC KPVr/\OPOTblE (CYCLOSTOMATA) 

Cpc.!lH ICpyI110poTblX pa.311H'llUOT MHHOf (Petromyzones) H MHKCHH (Myxini). MHKCH

Hbl CHJlbHO YKJJOHfflOTCff OT MHHOf no ceoeit opraHH3aUHH, eepoffTHO, llaJKC BTOPH'IHO 

ynpoweHHOit. MttorHe aBTOpbl e HaCT051Wee epeMff npHJHa10T o6'benHHCHHe o6emc: 

rpynn B 06IUHA KJJacc HCKYCCTBCHHbIM H npOTHBOnocTaBJJfflOT MHKCHH He TOJlbKO 

MHHOraM, HO BCCM OCTaJibHblM n03BOHO'IHblM. B CBffJH co CKa3aHHblM B npHBOllHMOI 

xapaKTepHCTHKC KJJacca HMCCTCff B BHllY opraHHJaUHff MHHOf. Ceoeo6paJHC 3THX 

nepBH'IHOBOllHblX nOJBOHO'IHblX 'ICTKO BblffBMICTCff }')KC B XO.ll.C BHCllIHCI'O OCMo-rpa 

(pHC. 47, A). npe:lk.!J.C BCCfO, 3TH :lKHBOTHblC JJHllICHbl 'ICJllOCTClt, MHHOfH BMCCTO HHX 

HMCIOT npHCaCb!BaTe.JibH}'IO npellpoTOBYJO BOpoffKY (pHC. 47, Ii, 8), KOTOPlUI onHpaeTCJI 

Ha npo'lttoe xp51weeoe KOJJbUO (cM. pttc. 49, 14), OKPYJKa10mee pOToeoe OTBepCTHe. 

KpyrnopOTblC He HMClOT KOCTHblX KO)l{HblX' qemyit H HaCTOffWHX 3y6oe; HX poroeoit 

annapaT eoopYJKCH poroBblMH Jy6uaMH (pHc. 48, E, 27). Y 1q>yrnopoTWX HeT napHWX 



Piie. 47. Pe'IHllll MHHora: 
A - o6IUHA BM.JI; 6 - }'BCllH'leHHOC H306paxeHHe J'OJIOBW; I - cnHHHhle nnaBHHKH; 2 - XBOCTOBOA 

MllBHHK; 3 - MCCTOnOJJ())l(eHHC MO'lenOJJoBOro COCO'IKa H !lHaJibHOro OTBepcTHJI; 4 - HOJJlpll; 5 - rJia3; 

6 - HSP)'Xllhle O'llJepcTllJI JU6epHhlX MeWKOB; 7 - opraHhl tloKOBOA JJHHHH; 8 - npcD.poTOB8R BOpoHxa 

1 2 

16 Jj 

26 

3 4 

14 13 12 
.A 

.B 25 

5 6 7 

11 JO 9 8 

22 23 

24 13 

Piie. 48. CannTaln.HlllA p83pe3 nepe,zmeA '18CTH TCJla MHHOiif (A), /j - ct>parMCHT B KPYfiHOM 
waeurra.6e: 

l - !'OJlOBHOA M03r; 2 - H830nmoct>H38pHWA MewoK; 3 - cnHHHOA Moor; 4 - xop,na; 5 - npe,ncep.11He; 

6 - KHWKS; 7 - f'OH8Jla; 8 - ne'leHO'IHhlA D,HBeprHJCYJJ IOIWKH; 9 - ne'leHb; JO - BCH03HaJI 1183yxa 

cep,nua; // - lle.ll)'JlO'leK cep.llQll; 12- 6pIOWH8R aop111; 13- BffYl'PeHHHe O'llJepcntJI lK86epHhlX MeWKOB; 

14 - JlWXllTCJ!hH8R Tpy6Ka; 15 - poTOBall nonocn.; 16 - npeaporoBllJI BOpoHKa; 17 - poroBhlC JYOUhl 
.DhlKa; 18- HOJJlpll; 19- KJJanBH HOlll,pH; 20 - OOoHJITC.llbHhlA MewoK; 21 - nHHCaJibHhlA H napanH

HeaJJbHhlA opraHhl; 22 - nm()$H3; 23 - IIHilleBQIJ.; 24 - napyc; 25 - lllhl'IHIUI MYCJCYJI8T}'p8; 26 - xp.11111 

IDWKS; 27 - poroBKe 3)'6uw BOpoHKH .. 



1 2 3 4 j 6 1 6 

14 13 12 11 10 9 

PHc. 49. CxeneT ronoBhl MHHora. BH.ll c6oJCY: 
1 - 38.llHMA Bepxmdt (TPa6eJCYmlpHb1A) xp11w; 2 - oOOHRTCm.HIUI UllcyJI&; 3 - M03f088JI UllcyJI&; " -
l8'18TIJ<IHIUI Kpblwa M03roBoil 1amcyJibl; 5 - cnyxoBIUI K.aIIcyJia; 6 - 3JICMCHTbl n0380HO'IHHKll, BepxHHe 

.QyrM; 7 - nponOJibHWe KOMMCCypbl .llCa6epHoA pewCnol; 8 - xoJ)JUl; 9 - ce~e<tHWA xp.am; JO - JU6ep
Hwe ll,)'I1f; 11 - MaH.llM6yJJSIPHwA xp11111; 12 - nQIU'JJ83HH'UWI Jzy'JIOOl; 13 - lllW'IHWA xplUU; u - XflllJi,oo 

UeBOA xplllll 

llJlaBHHKOB • .LI.Jui HHX xapaicrepHa e.nHHCTBCHHasl, HenapHIUI HO:W.PJI (pHC. 47, Ii, 4; 
48, E, 18), XOTJI o6omrreJibHiuI noJiocTb o6Hap)')KffeaCT npHJHaJCH no.npa:w.eJieHKJI H8 

npaeyio H neeyio IlOJIOBHHKH • .LJ.onOJIHHTe.llbHble npH3HaKH KaCaJOTCJI oco6eHHOCTCA 

:JKa6epHOl'O annapaTa. MHHOfH HMCIOT BHCUCPaJibHblH CKeJleT B BH.ne CilJIOWHOH :JKa-

6epHOH pewCTKH (pHc. 49, /0), OXBaTblBalOWCH CHap)')KH :JKa6epH!iiC MClllKH, TaJCHM 

o6pa30M, BHCUCpa.JibHblC .nyrH He pac11JICHCHbl. 

IlpH qpeJBbl'laHHo apxaH'lHOH: o6weH: opraHH3all.HH npencra1nrre11eA KPYfJIOporwx 

HM y.nanocb y.nep:JKaTbCR B coepeMCHHOH Q>aytte 6.Tlaro.napH 3<l><1>eicrHBHOH a.nanTal.lHH K 

llHTaHHIO. 3To XHWHHKH, KOTOpble OXOTHTCJI Ha 6eCil03BOHO'lHblX (TOJibKO MHKCHH!ii), 

H nonynapa3HTbl' IlOTpC6JISllOWHC KPOBb H MJII'KHC TKaHH MallOilO.nBIDKHblX H ycH}'B

WHX pb16; TeM caM.blM OHH HMCIOT .nOCTYJI K 'lpe3Bhl'laA:Ho HCJKHOM)' H nHTaTCJibHOMJ 

KOpMy. 

MHHOrH H MHKCHH!ii o6p83}'10T .!IB8 no.1UCJ1acca. 

nOAKMCC MV1HOrV1 (PETROMVZONES) 

Beemaee CTpOeHlle. B Ka'lCCTBe peanbHoro 061.eicra .lL1UI paccMOTpeHKJI opraHH

JaUHH MHHOf HCil0Jlb30BaHa PC'lHiul MHHOra (Lampetra fluuiatilis). KaK H y .npyrax 

COBpCMCHHblX KpyTJJOpoTblX, ee 3MCCBH.nHOC TCJIO (CM. pHC. 47, A) B OCHOBHOM KPYfJJOC B 

nonepe'IHOM CC'lCHHH, TOJlbKO B 06.TlaCTH XBOCTa 3aMCTHO CllJllOCHYfO c OOKOB. fQJIOB8, 

zynoeHme H XBocT llilaeHo nepexo!UIT .npyr e .npyra. Ha ronoee pacnOJlo:JKeHa KpYfJJaJI 

B pa6o'leM COCTOHHHH npHCaCblBaTeJibHiul BOpoHKa (CM. PHC. 48, A, 16), HMCIOWasl 

TeH.nCHUHIO 3aKpb1BaTbCH, CilJIIOlUHBCUlCb c OOKOB. no KPCUIM eopomca HCCCT MeJIKHC 

H HC;«JiblC KOJKHWC COCO'IKH (CM. PHC. 47, E, 8), cnoco6Hble o6ecne'lHBaTb Heo6xo

.nHMY10 .ll)Ul Ha.ne:liCHOro npHcacblBaHHR repMCTH'lHOCTb KOHTaJCTa. IlpHcacYBaslCb K 

rJia;I.KOA noeepXHOCTH, MHHOra C03,ll8CT POTOBOR BOpoHKOR Pa3peJKCHHC OT -0,5 llO 
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-6 CM eQ!UIHoro CTOJI6a. Ho npH nonLITKe oropeaTb npHcocaew}'K>CR MHHory OT 3TOA 

noeepXHOCTH ee BOPOHl<a BblllCp)l(ffBaCT BaK)'YM .llO -120 CM 80.llRHOro CTOJI6a. )l(enrae 

poroeble Jy6bl Ha BHyrpeHHeA noeepXHOCTH BOpoHKH c<l>opMHpoBaHbl 3flH.nepMHCOM H 

He HMelOT HHlfero o6mero c 3y6aMH pb16. BepXHRH H HH)l(HJIH nonepe'IHO BblTJIHY'fble 

Jy6Hble ruracTHHKH Jie:lK8T B rny6HHC eopOHKH no KpaRM poroeoro OTBepCTHR, qepe3 

KOTopoe BH.nHa eepllIHHa JIJblKa, TaJOKe eoopy)l(eHHaR Jy6Holl ruraCTHHKOA. no 60KaM 

roJIOBbl cKBOJb KO:JKY npoceeqHea10T xopowo paJBHThle rnaJa. BeKH oTcyrcTBYJCYf, H 

poroBHl.Ul Henocpe,ncTeeHHO nepeXQlUiT s o6bl'ltfYIO KroK}'. Ha eepXHeA cTopoHe roJIOBbl 

OTKpbleaeTCR HenapHaR H03llpR. Ha 6oKax roJIOBbl oTKpblBalOTCH ceMh nap )l(a6epHblX 

OTBepcmit B Ja.llHeA TIOJIOBHHe TeJia palBHTbl .nea CTIHHHblX 11JiaBHHKa H XBOCTOBOA 

TIJiaBHHK, OTHOCHMblA K .llHCJ>HuepKaJibHOMY THny (BTOpH'IHO-CHMMCTpH'IHblA KaK 

BHeUJHe, TaK H BHyrpeHHe). Ha rpaHHUe XBOCTa 6plOUJHaR noeepXHOCTb HMeeT yJKylO 

RMKy, HJ KOTOPOA CJienca BblllBHHYT MOlfenoJIOBOA COCOlfCK (CM. PHC. 47, A, 3) c OT

eepCTHCM Ha KOHU.e. Henocpe,nCTeeHHO enepe.nH OT Hero e Ty xe RMKY OTKpblBaCTCR 

8HaJibHOe OTBepcTHe. 

KolKHWe nmcpoaw. Koxa y MHHorn MRrKaR H ma.nKwr, 6el npHlHaKoe lfCUIYH. 

MHorocJIOAHblA :mH.nepMHC 6oraT o.nHoKJieTOlfHblMH CJIHJHCTblMH xeJieJaMH. Ha 

roJIOBe pacnOJiaraeTCR HeCKOJibKO pJl.ll.08 MaJICHbKHX CBeTJlblX 6yropKOB, npe.ncTaBJIRlO

lUHX co6oit opraHbl 6oKoeoA JIHHHH (cM. pHc. 47, E, 7). 0.nHH pSl.ll .llOBOJibHO .llaJieKo 

38X0.11HT no 6oKoBOA cropoHe TyJIOBHllla HaJa.n. Ka:lK.nblA KpyrnblA 6yropoK paccet.feH 

nocepe.11HHe rny60KHM )KCJI06KOM, B KOTOPOM paJMCIUCHa lfYBCTBYJOIUaJI nOlfKa 

6oKoeoA JIHHHH - HeepoMacT. KpaR xeno6Ka la1UH1Ua10T ero OT npHKOCHOBeHHR 

TBCpllbIX Tell. 

CICeJleT MHHOrH nocrpoeH HJ COezlHHwreJ'IbHO-TKaHHblX nneHOK H XpRma. 

Oce6ou cKe.Aem npencTaBJieH nolfTH HCKJIIOlfHTeJibHO xop.1101%, KOTopaR, KaK Hy 

Jl8HlleTHHKa, JJerKO H3rH6aeTCJI, HO HeC)KHMaeMa npo.110JlbHO, nocKOJlbKy o6paJOBaHa 

o60JIOlfKOA c npO'IHblMH KOJlbUeBblMH BOJJOKHaMH, JanoJJHeHHOA noJiyxH.UICHM co

.nep:lKHMblM. Xopna MHHOrH H.neaJJbHO Kpyrna e nonepelfHOM celfeHHH (pHc. 50, 5), 
TIOTOMY lfTO BH}'TPH Hee HeT nonepe'IHblX MblUJU, TaKHX KaK y JiaHUeTHHKa (CM. c. 9). 
Xop.na JaKJJJOlfCHa B coe.nHHHTCJlbHO-TKaHHblit lfeXOJI, KOTOPbl"A OXBaTblBaeT ee BMeCTe 

co cnHHHblM MOJf'OM H 3(j>(j>e1CTHBHO 3azm11uaeT noCJle,D.HHll, TeM 6ollee lfTO cJ>opMH

pyeT HM HHM TOJICTylO )l(HpoeylO no.nywKy ( «COe.llHHHTCJlbHO-TKaHHblA noJBOHOK• ). 

no 6oKaM OT cnHHHOro MOJra e ny 11JieHKy JaKJJ10lfeHb1 MaJieHbKHe eepTHKaJibHble 

XpHIUeBble CTep)l(CHbKH no .nee napbl Ha cerMeHT, KOTOpble ClfHTalOTCR H8CTORIUHMH 

3alfaTKaMH noJBOHKOB, HX eepXHHMH (HeBpaJibHblMH) .nyraMH. 

'lepen nocTJ)OeH eeCbMa npHMHTHBHO (T. e. apxaHlfHO; CM. PHC. 49) H CHJJbHO 

YKJIOHRCTCJI OT MO.lleJIH, H3BeCTHOA y pb16. Ceoeo6pa3He COCTOHT B noeepXHOCTHOM 

pacnoJIO)l(eHHH BHCUepaJibHOf'O CKCJICTa, 06pa3YJ01Uero UeJlbHYIO peUJeTKy HJ Hepac

'UleHCHHblX JI}T (CM. PHC. 49, 10), a TalOKe B npHcyrcTBHH ooo6oro CKCJleTa paroeoro 

annapaTa (npe.nporoeoA eopoHKH H HJblKa). 

M03C06QR 1Cllnc:y11a npe.11CTaBJIJleT co6oA KOpo6icy 6e3 KpblllIH, Ha Mee-re KOTOpoA 

HMeeTCJI JIHIIIb YlKaR nonepelfHaJI XpHIUeBaJI nOJIOCKa. nepe.11Hl0!0 CTeHKy KOp06KH 

o6paJYeT KPynHaR OOoHJITe.llbHWI uncyna (CM. pHc. 49, 2), e.11HHWI (co CJienca pa3llBO

eHHOA nOJIOCTblO BffYrpH), npHKpel1JleHHWI K OCTaJibHOMY lfepeny JIHUJb BOJIOKHHCTOA 

coe11HHHTeJihHOA TKaHbJO. Bnepe.n OT 3ToA KancyJibl ropHJOHTaJibHOe .nHo Kopo6KH 

npo.110JI:lKaCTCR BblITyKJlblM UJHpOKHM JaJlHHM eepXHHM XpJllUOM (CM. pHc. 49, 1 ), KOTO

pblA HaJblBaeTCJI TalOKe -rpa6eKyJIRPHblM, nocKOJibKy pa3BHBaeTCJI H3 TJ)a6eicyJI (CM. c. 

67). K JamteA qacm KOpo6KH c 6oKoe npHKPeruteHbl RAueeH)IHble c.nyxoeble icancy.JIY 
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PHc. SO. nonepe'IHwR P83PC3 'lepe:J 'cyJIOBHUie 

MHHOrH. <I>parMeHT. 

I - MHOMepbl H MHoceIJTbl; 2- 381UHlllllJOWBR cmot

KO$t Moor coeaHHKTC!lbHO-ncaHHBR na.ayunca ( •coeiut
KHTellbHo-ncaHHhl$t R03BOHOK•); 3 - HeBp811bHaJI 

.ayra; 4 - CRHHHOR Moor; 5 - XOp.118; 6 - 311.llHJU 

IUIPIUfHaJI•Hllll BeHa; 7 - CIIHHK811 aopra 

1 

2 

3 

j 

6 

(CM. PHC. 49, 5). 3aTblJlO'IHOro OT.lleJia, BWCTYJl810lllel'O Ha3aJl OT 3THX xancyn, 11epen 

He HMCCT, OH l.O;CCb KOpoqe, 'ICM y pb16. 

CKeAem npeiJpomoeou eopoHICU, 06paJ0BaHH11dl HeCKOJihKHMH napHhlMH H Henap

HhIMH XP.SllllaMH, JIC)l(HT enepenH H HH:lKe TJ)a6eKY.lUIPHOfO XP.SIIUa. J.fa ero KOMUOHCH

TOB JaCJIY)ICHBalOT ynoMHHaHH.Sl KOJlhUeBOR Xp.SIIU (CM. PHC. 49, 14), mrnaThlBalOIUHA 

poroeoe OTBepcTHe H na!OIUHR onopy KO.llCHO-M}'CK}'JlbHOA npe,npOT080A BOPOHKC, H 

,11,]IHHHhlR XP.Sllll .Sl3h1Ka (CM. pHC. 49, /J). 
Bucu,epa.AbHblU C1Ce.t1em npencTaBJI.SleT co6oR ucypffYIO KOPJHHY HJ HJOfHyrYX 

xpRIUCBhlX CTC6enbKOB, OXBaTbleaJOIUYJO :iu6epHhlit annapaT CHap}')ICH. 8 HCM MO.llCHO 

HaC'IHTaTh 8 HCUOJIHhlX KOJlhUCBhIX 3JICMCHTOB - .nyr (CM. PHC. 49, JO) H 4 naphl npo

.llOJlhHhlX (CM. PHC. 49, 7), KOTOphlMH J(yrH COCJlHHCHhl MC)l(Jly co6oR. CJa.llH KOp3HHY 

Ja.MhlKaeT TOHKHtt qaweo6paJHhlit cepn,e'IHhlit xp.SIIU (CM. PHC. 49, 9). BnepenH OT KOp-

3HHhI pa3.11H'lalOT eme n.ee napbl cre6enbKOB, JaKJianKH KOTOPhlX HCKOTOphle C'IKTalO'f 

fOMOJIOfaMH JKa6epHhlX .nyr. 3ro nonrnaJHH'IHaJI .u;yxxa (CM. puc. 49, 12) H JICJKall.Udt 

Il03MH Hee MaH.11H6yJU1pHb1R xp.SIIU (CM. PHC. 49, 11). 
C1'1!.11em xsocmoeozo u cnuHHblX MaBHUJC06 o6pa.30B8H PR.WlMH TOHKHX xpJUUeewx 

JIY'ICR. 

Mwme"Dlu CHCTeM&. OcHOBHaJI M}'CKfJihHaJI Macca e Telle MHHom o6pa.JOBaHa 

COMaTH'ICCKHMH MblWUaMH. 3ro napHeTaJihHaJI (60KOBaJI) M}'CKYJiaTypa, COCTO.SIIU3JI, 

KaK H y JiaHUCTHHKa, H3 Pal.O;e.TICHHbIX MHDCenTilMH MHOMepoe. 8 o6nacTH :iu6epHOI'O 

annapcrra 3'Ja MYCKYJiatypa BblTCCHCHa, HO coxpaJUleTC.Sl BblWC H B MeHbWeM OObeMC - nQZl 

HHM. Cpe.ll.H eHcuepanhHhlX MblWU TOHKHA CJioR noeepXHOCTHbIX KOJihueeblx BOJIOKOH 

CXHMaCT :JKa6epHyJO KOPJHHy. CneuH<t>H'IHhl CJIOJKHaJI MYCKYJiaTYPa rrpucacbleaTe111>HoA 

BOPOHKH H llJJHHHaJI MOIUHaJI MYCKYJiazypa .Sl3h1Ka. 

Hepaeu CHCTeMa. HepeHaJI cHcTeMa e Ue.TIOM nocTpoeHa 3H8'1HTe.TlhHO 6o.llee 

npHMHTHBHO (apxaH'IHO), 'ICM y nOJBOHO'IHblX, OTHOC.SIIUHXC.Sl K pa3,llCJIY 'ICJllOCT

HOPOThlX. IlepH<t>epH'ICCKHC HepBhl KpyrnopOThlX JIHWCHbl MHCJIHHOBhIX 06oJIO'ICK, 

H nonoMy CKOPOCTh npoeen.eHHR HepBHhlX HMnyJlbCOB B HKX He npeBblWaeT 5 M/C • 

.lln.Sl cpaBHCHH.Sl: MHe.JIHHH3HpoeaHHhIC HCpBHhlC BOJIOKHa aM<t>H6HR npH TOJIIUHHC 

ecero B HCCKOJlhKO MKM npoeQZlRT HepBHhlC HMnyJibCbl co CKOpocTblO JIO 50 M/c, a y 
MllCKOUHTaK>IUHX - n.o 120 M/C. 

I'OllOBHOU MO~ KPYrJIOpOTlilX (pHc. 51) no OTHoweHHIO K Macce 'reJ(a («K03fj>4>H

UHCHT ue<t>aJIH3aUHH•) COCT881UICT HaHMCHblll}'JO Be.JIH'IHffY CPCJlH U03BOHO'IHblX JOI-
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PHc. 51. f0110BHoA M031' IOUIOl'll. Bila 
c6oKy (A) H ceepxy (E): 

1 - rHnocf>Hl; 2 - lJ)Hl'e/lbHWA Hepe; .J -
o6oturre1UtHWA Heps; 4 - oOOHllTCllbH&Ji .ny
KOBKUa; 5 - nKHCaJlbK.blA opraH; 6 - napa
nKKeaJll>H.blA (napKeTallbH.blA) OpraH; 7- m
KC'fK.blA Moor; 8 - ra6eKylUIPK.blC r&KfJIHH; 

9- npoMCJKYI'O'IHblA MOJr; JO - JPlfl'CllbH.blA 

JKCllYllO'fCK; } l - JpHTCllbKIUI llOIUI CpellKCl'O 

MOJra; 12 - JIOKaJIKJaUKR cneuKct>K'fCCKHX 

HeApoHOB MOlJICC'fKll; 13 - npoJJ.anroean.iA 

MOOI"; J4 - poNOOBHJIHllll JOOC8 

BOTHYX, XOTII UCHTpaJibHble npoeJQJ,HH OCHOBHblX 8HaJIH3aropoe P83MCWCHbl B HCM 

Tpa.LlHUHOHHblM o6pa30M: KOHC'IHblA (nepeJJ.HHA) M03f npHHHMaeT o60HRTeJlbHble 

Hepsbl, ICpblwa cpcaHero MOJra o6pa6an.1saeT 3pHTellbHYJO HHQ>opMaUHK>, a nPQllOJiro

eaTblA M03f CBRJaH co CJJYXOBOA peuenuHeH, eecTH6y.illlpHblM annapaTOM, opraHaMH 

6oKoeoA JIHHHH, TaJCTHJibHblMH H BKYCOBblMH peuernopaMH. 

lb o6bl'IHblX A1UI noJBOHO'IHblx nRTH OTJJ.e11oe ro11oeHoro MOJra y KpyrnopoTiilX 

RCHO npeJJ.CTaBJieHbl 'leThlpe. no Macce OOJlbWe JJ.pymx OTJ].eJIOB y KpYfllOPOTYX P83-

BHT npoJJ.OJifOBaTblH M03f (pHC. 51, 13). KpaAHe HeJJ.opa3BHT M03JKC'IOK, KOTOpblA 

BHewHe coeeprneHHO He BblpaxeH H MO.lKeT 6bITb BbUlBJICH B TJCaHH nepeJlHero lq)WI 

poM6oBHJlHOH RMKH (pHC. 51, 12) TOJibKO rHCTOJIOfH'ICCKH. B 0611acTH cpe,!Uiero M03f8 

HepBHaR Tpy6Ka KaK 6bl PaJBCPHyTa, 'ITO xapaKTepHO TOJlbKO MR MHHOfH. 3Ha'IH

TC.llbHblA yqaCTOK ee KpbllllH JIHllleH HepBHOfO BCWCCTBa H o6pa3yeT Me)l(Jly CKpOMHO 

BblPWKCHHhlMH 3PHTenbHblMH JJ.OJJRMH OKHO (pHC. 51, JO), npHKpblroe COCYJJ.HCTblM 

CnJICTeHHCM, npH6JIH3HTC1IbHO TaK xe, KaK B npOJJ.OJlfOBaTOM M03fe. Kpblwa npoMe

xyI'O'IHOro MOJra HeceT JJ.Ba rnaJonOJJ.OOHJ.IX opraHa (nyJblp'laTblX fJl83a) Ha JJ.JIHHHlilX 

HaKJIOHCHHblX enepeJJ. CTe6eJibKax. 3TH opraHbl pa3BHBaK>TCR nyTeM BblfiR'IHBaHHJI 

CTeHKH M03ra H COC,IUfHCHbl c JUJYMR pacnOJIOJKCHHblMK 3,£1.CCb HCCHMMC'TpH'IHblMH, HJIH 

ra6eHYIDIPHblMH, raHfJIHRMH (CKOnJICHHJIMH HeHpOHOB). 3a.LlHHH (H eepXHHA) nyJblp

'laTblA flla.J npeJJ.CTaBTUleT co6oR nHHCaJibHblA opraH (pHC. 51, 5), fOMOJIOf 3nH<l>HJa, 

a nepeJJ.HHA (H HHJKHHA) - 3TO TaK HaJblBaCMblit TeMCHHOA fJla.3 (pHC. 51, 6). llHO 

npoMeJKYfO'IHoro MOJra Herer noJJ.MoJroeyio JKCJieJK}', rnno<t>HJ (pHc. 50, 1 ). Bnepe.aH 

OT rnm><l>HJa, KaK H B JJ.PYTHX CJI}"lrulX, OTXQ.IVIT JpHTCIIbHble HepBbl, JCDTOpble y O.llHHX 
JIHWb KpyrnopoTblX He o6pa.JYJOT nepeKpecTa. 

KoHe'IHblA Mo3r (pHc. 51, 7) npaKTHqecKH nOJIHOCTbK> pa3,!1eJieH Ha JJ.BC nonoBHHY 

(nOJiyWapHR) BHCJJ.pRK>lUHMCR Me)K,l)y HHMH npoMexyr<>'IHhlM MOJroM; OT 3TOfO OTJJ.eJIB 

MOJra OTXOJJ.HT napa OOOHRTenbHblX HCPBOB. BcJieJJ.CTBHe OTMe'leHHOro HCJJ.opa3BHTHJI 

38TbLJIO'IHOfO OTJJ.eJia MOJI'OBOI'O 'lepella IX H x fOJlOBHblC HepBbl OTXO.!UIT OT MOJra 

Y* Ja ero n~eJiaMH. 
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CnUHHOU M032 y MHHOI"H TIJIOCIOdt, peMHCBH.llHYA, Cl111K>WCHHhlR ceepxy BHH3 (CM. 

pHC.· 50, 4). KaK Hy nOJBOHO'IHhlX npynuc KJiaCCOB, OT cnHHHOl'O MOJra OTXOllJIT cnHH

HhlC H 6pJOWHbIC HepBHble KopeWKH, HO OHH HenocpencTBeHHO nepexo.z:urr B CflHHHO

MOJl'OBble HepBbI, He o6'benHHSUICb nepen HX <t>oPMHpoBaHHCM, KaK y OCTaJlbHhlX. 

Opnmw qyBCTB. OpzaH o6oH.RHUR y KpyrnopOTblx, KaK OTMe11a.11ocb paHee, npcu:

CTaBJieH HenapHblM o6oHSITCJibHblM MeUJKOM, B KOTOpbiR eeneT enHHCTBeHHaSI H03.ZlPJI 

(CM. pHC. 48, E, 18) H KOTOpblR JaKJIIO'feH B enHHYJC> TOHKOCTCHHYJC> OOOHSITCJlbH}'lO 

Kancyny. Kattan HOJJlPH (HHa11e - HaJornno<t>HJapHblR KaHa.11) npoxomrr nepen o6o
HSITCJibHblM MCUJKOM KaK 6bl no KaCaTeJlbHoR; 11epe3 OTBepCTHe B nue 11epena OH Ha

npaBJISleTCSI non 11epen H non JaJieraJOWH~ B ero 6pJOlllHOR CTCHKC nepenHHA KOHCU 

xopnbI, nponOJI:lk:aSICb B CJieno OKaH'IHBaJOWHACSI HaJornno<t>HJapHblit MCWOK (CM. 

pHc. 48, A, 2). noCJienHHR oTneJieH JlHlllb MSlrKHMH nepenOHKaMH OT poroeoR no

JIOCTH, cnoco6HoR co3,ll;aeaTb palpe:lk:eHHe, ecac1>1easr KopM. l>naronapsr 3TOM)' HaJO

rnno<t>HJapHbIA MellloK pa6oTaeT KaK ceoero pona nHneTKa, ecacble<UI eony qepeJ 

KaHaJI HOlllPH. Oco6b1A nepenoH11an.iR KJianaH (CM. pHc. 48, E, 19) Ja6pacbleaer 

11aCTb 3TOro noTOKa B o60HSITCJlbHblR MCUIOK, OMblBaJl ero 3UHTC11Hlt H, T3KHM o6-
pa30M, ocymecTBJISISI npHffY.IJ.HTeJibHYJC> CMCHY npo6 eonbl. 

OpzaHbl 6oK06ou AUHUU - HeepoMaCTbl (lfYBCTBYJOlUHe noqJCH; CM. pHC. 32, E) -
pacnonaraK>Tcsr psmaMH noeepxHOCTHO (cM. pHc. 47, E, 7) H HMelOT npocroe CTpOeHHe 

(CM. paHee). 0HH HHHCpBHPYJOTCSI BOJIOKHaMH narepaJibHOl'O Hepea (conpoBOJIC,ClaJOlUH

MH VII H X ronoeHble Hepebl) H CJiyxaT JI.ml eocnpHRTHJI .nBIDKeHIUI BO.llHYX TIOTOKOB 

HJIH B03M)'IUCHHR OTHOCHTCJlbHO Te.na lKHBOTHOro. 

Becmu6yARpHblu annapam, HJIH 6HympeHHee yxo, - npoHJBO.llHOe opraHoe 

6oKoeoA JIHHHH, YTPaTHBlllee npsrMyJO CBSIJb c eHeUJHeR cpe,lloR H cnyxawee Mii 
eocnpHSITHSI JlHHCAHblX ycKopeHHR, B 'laCTHOCTH KOHTpOJISI Ja nOJlO:lk:CHHCM TeJia B 

rpaeHTaUHOHHOM none (OTOJIHTOBbIR annapaT), H yrnoeblx ycKopeHHR npH noeoporax 

roJIOBbl :lk:HBOTHOro (nonyKpyJKHble KaHaJibl). y MHHOrH nepenOH'lan.iR Jia6HpHHT 

HMCeT TOJlbKO nea nOJIYKPYJKHblX KaHaJia (y MHKCHH - naxe O.IJ.HH). KaK npennOJJara

JOT, MHHorn, reM He MeHee, cnoco6Hbl KoHTpoJIHpoean. noeopoTbl rena eo ecex TJ)Cx 

IlJIOCKOCTSIX: npennonaraJOT, qyo B Ka)l(JlOM KaHane (H npHJieraK>lUCM yqaCTKe nOJIOCTH 

nepenoHlfaToro Jia6HpHHTa) Ja C'ICT 6HCHHSI cneuHaJibHblX peCHH'ICK non.nep.)IOiBaeTCll 

KOJlbl..lCBOR noTOK 3H.llOJIHM<f>bl, OT KOTOporo MO:lKHO OJKH,1laTb HHepUHOHHbIX CBORCTB 

BOJl'IKa H, COOTBCTCTBCHHO, cnoco6HOCTH KOHTpOJIHpoeaTb noeopoTbl 38HHMaeMoit 

JC.aHaJIOM IlJIOCKOCTH no OTHOlUCHHIO K .llBYM OCSIM. 

OpzaHbl 3peHUJI ycTpOCHbl npHMHTHBHO, onHaKO COOTBCTCTBYJOT o6meA CXCMC 

.ll11SI noJBOHOlfHblX. AKKOMO.llaUHSI napHblX rnaJ nocTHraeTCJI y MHHor YffHKaJibHblM 

o6paJoM: npH coKpameHHH nepenHero MHOMepa OH ttaTJlrHeaeT o6paJoeaHHLle 

KOJKeR HapyxHble cnoH poroBHUbl. B peJyJibTaTe nocne.nHJ1S1 ynnomaeTCSI H naeHT 

Ha xpycTaJIHK, npHMHJKaJI ero K CeT'laTKe; TCM caMblM ocymecTBJISleTCJI H8BO)lJC.a Ha 

JlaJlbHHe o6bCKTbl. 

Opranw nameaapeHHJI. MHHora nHTaeTCJI JKH.!lKOR nHmeR, 3TO KJ>OBb pb16 H pe
JYJibTaT pacTBopeHHJI MSlrKHX TKaHeR CO,llCp:lk:alUHMHCJI B CJIIOHC nHmeeapHTeJibHLlMH 

<f>epMeHTaMH. Y.pe3Bbl'laAHaSI nHTaTCJlbHOCTb H JierKaJI YCBOSICMOCTb TaKoro KOpMa 

rrpenonpeneJIHJIH CKpoMHble paJMepbl H npocTOTY KHWClfHHKa. Ho eCJIH JiaHUeTHHK 

(KaK H JlHlfHHKa MHHOrH) OTUC:lk:HBaeT KOpM HJ 80.llbl B rJIOTKe, TO y MHHOrn OH HC

xonuo OT.lleJICH OT 80.llbl H He .llOJl:lk:CH CMCWHB8TbCSI c HCA. B CBJl3H c 3THM rJIOTJCa K8IC 

TaKOBaSI OTC)'TCTBYCT, OHa nOJIHOCTblO p83,ll;eneHa Ha nea K8HaJJ3 - ,.llJIJI KOpMa H ,.llJIJI 

BO.!lhl KaK D.hlXBTCJlbHOro cy6CTpaTS. 



IlHmeeapH1'C.llltHU CHCTCMa H8'1HH8eTC.R npe.nporoeojt eopOHKOjt, yce.RHHO:A HJ

ffYTPH poroBbIMH Jy6uaMH (CM. pHc. 48, E, 27). BoopyxeHHblt!: poroeblMH Jy6ua.MH 

MOIUHblt!: MYCKYJIHCTblA .113blK npo.neJihlBaeT OTBepcTHe 8 KO)l(:e pb16bl H CJI}')KHT nopw

HeM npH ecacblBaHHH KpoBH. •CJilOHHble )l(:eJie3bl• MHHOrH - napHble MelUKOBH.UHble 

o6paJOBaHH.ll - norpy)l(:effbl 8 BeHTpaJibHYIO MYCKyJiaTypy roJIOBbl, a HX npoTOKH 

OTKPbIBaIOTC.R no.n .RJblKOM. CeKpeT 3THX )l(:e.JleJ He TOJibKO co.nep)l(:HT nHweeapHTeJib

Hble .PepMeHTbl, HO H .neAcTeyeT lt>HJHOJIOfH'-IeCKH KaK aHTHKOaryJI.RHT, nperorrcTBY.R 

CBep'l'blBaHHIO KpoBH y )l(:epTB MHHOrH. }fa KOpOTKOH pOTOBOA IlOJIOCTH (CM. pHC. 48, 
A, 15) .nanee sen.yr .nea 0TeepcnU1, pallle.neHHhle ropHJOHTaJibHot!: neperopo.nKojt c 

6axpoM'iaTblM KpaeM. no.n neperopo.nKot!: pacno.no)l(:eH exo.n 8 .nb!XaTeJibH}'IO TPY6KY 

(cM. pHc. 48, A, 14), Koropu CJieno OKaH'iHeaeTcH nepen. cep.nueM, a Bblllle - e 6onee 

YJKHA H noKpb!ThlA HJHyrpH CKJlam<aMH nHweeo.n (cM. pHc. 48, E, 23). OH T.RHeTCfl Ha 

eceM npon1)1(:eHHH .nblxaTCJibHoro annapaTa, JareM HCOOhl'iHblM o6pa.JoM OTKJlOH.ReTC.R 

OT cpe.nHet!: JIHHHH, om6u cep.nue CJieea, H nepexo.nHT 8 npHMOA KHlUe'iHHK, KOTOpbl:R 

He o6paJyeT H3rH60B HJIH JaMeTHblX paclUHpeHHH .no caMoro aHaJibHOro OTeepCTHJI. 

AHaroMH'ieCKH o<t>opMJieHHot!: no~eny.no'-IHoA )l(:eJieJbl y MHHor HeT. O.nttaKo e creHJce 

Ha'iaJibHOro OT.neJia KHlUKH Haxo.wrrc.11 CKOnJieHIDI KJleTOK c ceKperopHb!MH rpattyJia.MH, 

co.nep.lKalll.HMH CKJibHO .netl:CTBYJOIUHH nporeOJIHTH'iecKHA ll>epMeHT TPHnCHHoeot!: rpyn

llhl., MaKCHMaJibHO aKTHBHblA npH pH 7,5- 7,8. qaCTb 3THX KJleTOK c 3HMOreHHblMH 3K-

30KPHHHblMH ceoAcTBaMH noKpbieaeT CTeHKH ne'ieHO'iHOro ,nHBep'l'HK)'Jia KHlUKH (CM. 

pHc. 48, A, 8), CJienoro BblpOCTa, HanpaBJieHHOro BHHJ H norpyxeHHOro e o6'beMHC1)'lO 

ne'ieHb. y MHHOr eCTb H 3H.Il0KpHHHa.R nopuwi: no.IUKeny.no'iHOH )l(:eJleJbl - CKOnJieHHJI 

cl>rurnHKYJIOB, paJMeIUeHHblX 8 CTCHKe KHlUe'iHOA TPy6KH HeMHOro nOJau.H ynOM.RHYTOro 

.!lHBep'l'HK)'Jla. 3KcnepHMeHTaJibHO noKa.JaHO, 'iTO npH paJpyllieHHH 3THX lt>OJIJIHK)'JIOB 

KOHUeHTPaUIDI caxapa 8 KpOBH MHHOfH BOJpaCTaeT. 11Ha'ie roeop.11, 3TH <l>o.JlJIHK}'Jlbl 

COOTBeTCTBYJOT KJleTKa.M ~-nma, Bblpa6aTblBaK>IUHM HHCYJIHH y Bb!ClUHX nOJBOHO'iHblX. 

KJieroK Cl-THna, Bblpa6an>1Ba10IUHX rJIJOKaroH, y MHHOf He o6HapyxeHO. 

HeKOTopoe yeeJIH'ieHHe ecacblBaTeJibHoA noeepxHOCTH KHllle'iHHKa .nocTHrHyro 

6naro.nap.11 npo.nOJibHOA CKJia.nKe BHyTpeHHet!: BblCTHJIKH, KOTopa.R CBelUHBaeTC.11 

8 npoceeT KHlUe'iHHKa c 'iYTb JaMeTHblM KOCblM xo.noM H HaJBaHa cnHpaJibHblM 

1CJ1anaHOM (cM. pHc. 54, 4). KHllle'iHHK Jie)l(:HT e 6pJ01UHoA nonocTH ceo6o.nHo, 

6pbl)l(:eAKH OTCYfCTBYJOT. Ile'ieHb KJIHHOBH,llHI (CM. PHC. 48, A, 9); )l(:eJI'iHbl:R ny-

3blpb OTCYfCTByeT. 

OpraHW )lWXaHIUI. )lblXaTeJibHU CHCTeMa y MHHOfH o6paJOBaHa ceMblO napaMH 

JKa6epHb1X MelUKOB (pHc. 52, 9); BblCTHJiaJOIUeMY HX H3HyrpH 3IlHTeJ1HIO npe)l(:,ne npH

QHCb!BaJIH 3Hro.nepMaJibHOe npoHCXo:llC,lleHHe, HO noKa 3TO MHeHHe He nOJl)"iHJIO Ha

.ne)l(:HOro no.nTBep)K.lleHHSL )l(a6epHble MelUKH OTKpblBalOTC.R Hap~b!MH )l(:afiepHhlMH 

OTBePCTHJIMH (pHC. 52, 7) BO BHelUHIOIO cpe.ny, a BHyrpeHHHMH )l(:a6epHblMH OTBep

CTH.RMH (CM. pHC. 48, 13) coe,nHHeHbl c .nbixaTe.TlbHOA rpy6KoA, npoHJBO.nHoA rJIOTKH. 

BHyrpeHH.llR noeepxHOCTb MelUKOB O'ieHb eenHKa 6naro.napR cJIO)l(:HblM, eeTBHCTblM 

CKJlaJI.l(aM 3IlHTeJIIDI - CHCTeMe )l(afiepHb!X neneCTICOB. y ceo6o.ntto nnaBa.K>weA MHHOrH 

eo.na nona.naeT e )l(afiepHble MelUKH cnepe.nH, qepeJ poTOBYJO nonocTb H .nblxaTCJ'lbHYJO 

TPYfiKY, a HJroH.ReTC.R qepeJ HapyxHble oTBepCTIUI. •BbI./lOX• ocyweCTBJ1ReTCJ1 Ja cqi5T 

CJKaTIDI eceH: KOPJHHbl BHcuepaJibHOro CKeJieTa BMecre c )l(afiepHblMH MelllKaMH nyrCM 

COKPaIUeHIDI ynOM.RHYfOA noeepXHOCTHOA (BHcuepaJibHOA) Mbllllllbl c Ko.nbueBblMH BO

JIOKHIMH. 06paTHoe .nBH)l(:eHHe BblilOJIH.ReTCJI Ja C'iCT ynpyrocm H30fHYTblX XPSIIUeBblX 

cre6e.nbKoB )l(afiepHoA KDpJHHbl, pacT.RfHBaK>IUeA MeWKH. Ceo6o.na BJaHMHhlX nepeMe

meHHA MeWKOB H .npymx qacreA )l(afiepHoro annapara o6ecne'iHBaeTCSI OKpYJICJUOIUHMll 
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Piie. 52. 8ctcphnu MHHOlll (nepwoot 'lacn. Te118). BHll C 6ploxa: 

1 - BCHOJHall nuyxa cepJtua; 2 - npen.cepJ1HC; 3 - lUNHHK; 4 -
RC"ICHt.; 5 - nC"ICHO'IHaJI llCHa; 6 - ~O'ICK CCPJU18; 7 - H&pyJI:• 

HYC :s:a6epHYC OTBCPCTHR; 8 - 6pJOWHaJI aopTa; 9 - xa6epHWC 

MCWt.::H; 10 - .!lWXllTCllbHaJI Tpy6u; 11 - JIMN4>a'MAecJCHe 1183yXH; 

12 - npeilpO'l'Oll8JI BOpOHU 

HX npoc.noAKaMH JKH,llKocnt:, nOCK011bKY B ronoee MOLUHO 
paJBHTa CHCTeMa JIHMQ>aTH'iCCK.HX CHHYCOB (mnyx). 

12 

11 

10 

9 

8 

y npHCOC8BllleAc.R MHHOfH onHcaHHblA xon 80.llW 
HCBOJMO:JKeH, Hao6opoT, cym.eCTByer yrpoJa BCaCblBaHHJI 
BQllbl HJ JlhlxaTeJibHOA Tpy6KH B POTOBYJO n0110CTb, KO
ropyio npenOTBpamaer TaK HaJhlBaeMhlA napyc (velum), 
pacn011o:JKeHHblA B nepcmHeM KOHUe ,llblXaTe.TlbHOA Tpy6KH 
(cM. pHc. 48, E, 24). 3To HaKJIOHCHHblA eepUJHHaMH ua-
38.ll neycTBOp'iaTblA KJianaH, KOTOpblA npH uanope BQllhl 
cJa,nH noeopa'iHBaeTC.R enepen H llJlOTHO nepeKpbleaer 
llblX3TeJlbH}'IO Tpy6K)', HJOJIHpy.R eC OT poTOBOA nOJIOCTH. 
B 3TOM CJIY'{ae Bona BXQllHT B MCWKH H Bbl.XOD.HT HJ HHX 

7 

qepeJ uapy:JKHble 0Teepcnu1. 6 
KpoaeaocaaR cacreMa. Y xpyrnopOTblX, KaK H y 

pb16, cymecTeyeT JIHUJb onHH Kpyr Kpoeoo6pameHHR s-+-+-HHl 
(pHC. 53 ), H B cepnue y HHX H8XOJ1HTC.R 'iHCTO BCHOJHaJI 
JCpOBb. Cepnue BKJIJO'iaeT TpH OTneJia: eeHOJffYIO na.Jyxy, 
npencepnHe H :iKenyJio'ieK. 06paJoeauuaR 3THMH OT
ne.JiaMH uenO'iKa JHrJaroo6paJHO HJOrnyra, npH'iCM HC 
ceepxy BHHJ, KaK y p1i16, a CJieea uanpa.eo. Cepnue peJ.KO 
acHMMCTpH'iHO: npe.ucepnHe (pHC. 53, 5) pacnoJIO:lKeHO 
CJieBa, :iKe.nyno'ieK (PHC. 53, /J) - cnpaea, a BCHOJHaJI 
na.Jyxa (pHC. 53, /2) - no UCHTPY. MCJIC.JIY HHMH, B BHlle 
BePTIU(aJibHOA Tpy6K.H. Cepnue MHHOrH HHHepBHpyeTCJI 
e0110KHaMH 6JlyJtc,aaJOmero uepea H conep:JKHT co6cTBeH-

1 

2 

3 

Hble HepBHble KJieTK.H. 1-fa :JKe.nyno'iKa BblXOJIHT 6pIOUJHaJI aopni (CM. PHC. 53, 16) H 
HllCT enepe.n HenocpencTBeHHO non nhlxaTeJlbHOA Tpy6KoA. OCHOBaHHe 6pJOUJHOA 
aOpTbl BJJJ.YTO, oHo o6paJyeT JJYKOBHuY aopTbl (bulbus aortae; pHc. 53, 14); nepe.!lHJIJI 
(KOHe'iHWI) noJIOBHHa aOP'fbl palD.eoeua. AopTa nocblJiaeT B o6e cropoHbl 8 nap npH
HOC.RIUHX :JKa6epHblX apTepHA K :JKa6epHb1M neperoponKaM - no onuoA Bnepe.uH OT 
JCa)KJJ.OTO MCUJKa H eme onHY nOJa,nH OT Ja.D.Hero. HaCblIUCHHIUI KHCJIOponoM KPOBb 
OT :JKa6epHhlX MCUJKOB co6HpaeTC.R no BOCbMH BblHOCRIUHM :JKa6epHblM apTepHJIM 8 
HenapH}'IO CIIHHHYJO aopTy (pHc. 53, 4), npoxo.a.sn.uyIO uenocpe.nCTBeHHO non xopnoA. 
Ee nepe!lHHA KOHeu palD.BaHBaeTCR, nOCblJia.R B roJIOB)' .llBC COHHble aprepHH (pHc. 53, I), 
a HaJa,n OHa HCCCT KpOBb KO BCCM oprauaM TeJia. 

BeHOJHa.R KpOBb OT XBOCTa Te'iCT BnepC,n no XBOCTOBOA BCHe (pHC. 53, 7), ICO'TOpllSI 
P2lD.eJIReTC.R Ha napy Ja.D.HHX KapJIHHaJibHblX BeH (pHC. 53, 6), Bna.n;aJOIUHX B eepXHHA 
KOHeu Tpy6KH BCHOJHOA naJyxH cepnua. Cnepe.uH K HCMy a.HaJIOl'H'IHblM o6paJOM no.n
XQllHT OT TOJIOBbl napa nepenHHX xapnHHaJibHhlX BeH (pHc. 53, J). nocK011bKY cepnue 
pacnMaraeTCJI no UCHTpy, a TORK.HA nHIUCBQ!l orH6aeT ero COOK)", HeT KIOB:&epoBlilX 



17 

16 

12 

11 

10 

1 Pee. 53. Cxewa KPQBCHOCHOA cHCTCNY MJIHOl'H. Bw. anOllOCk>pora c 
6pJOxa H COOKY (c JJeBOA cropoHhl): 

2 

3 

5 

6 

7 

8 

I - o6wllll COHHllll aJ7FCpHll; 2 - e1a1H<>a11J1He ld6epHwe •PTCpHH; 3 - nepea

HJlll KaPJlHHaJlbHIUI &eHa; " - CfiHHHIUI 80(JT3; 5 - npe,ncepaHe; 6 - 38JlHJIJI 

IC3pJIHHartbHllJI BeHa; 7 - XBOCTOBllJI BCHa; 8 - XBOCTOBIUI 8J71'CPKR; 9 - •PTC
pHH K KHWKe; JO - eopontllll eeHa ne'leHH; // - ne'leHO'fHllR eeHa; 12 -
aeHoJHllll naJyxa cep.!lua; 13 - lKCllY.!lO'leK cepaua; U - nYKOBHua aopn.1; 
15 - HIUKHJUI RpCMH&ll &eHa; 16 - 6pJOWIWI aovra; 17- npHHOClllllHC Jm-

15epHhle aJ71'CPHH 

npOTOKOB, K3KHC y pb16 Hecyr KPOBb B o6xo.n: nHuteeo.n:a HJ 

KaPJJ:HHa.JlbHblX BCH K cep.n:uy. Or MOUlHOit MYCJCYJia1)'pbl JIJblKa 

K cep.n:uy npHXOJJ:HT HenapHa.11 HHJKH.11.11 .11peMHa.11 BeHa (pHC. 

53, 15), ena.naJOutaJI B 6pJ011IHOit KOHCU BCHOJHOit naJyxH. Or 
KHllleqHHKa no no.nKHllleqHoit eeHe H .n:a.Jiee no eopoTHoit eeHe 

neqeHH (pHC. 53, JO) KpoBb nocrynaeT B 3TOT opraH, r.n:e BCHa 

pacna.naeTC.11 Ha KamtlUUlpbI. Ilpoit.n:R qepeJ neqeHI>, JCPOBb co-

6HpaeTC.11 e HenapHYJO neqeHOqHYJO eeHY (pHc. 53, 11 ), ena.wuo

uzy10 B BCHOJH)'JO naJyxy BMCCTe c HHJKHCit .11peMHOit. 

OpraHW 8111,lleJleRHJI. y MHHOrH TOHKa.11 peMHCBHJJ:Ha.11 MC

JOHe¢>pHqecKaJI noqKa (pHc. 54, 13) pacnOJiaraeTc.11 e Ja.nHeA 

nOJIOBHHC 6pJ011IHOit flOJIOCTH, npHJiera.11 K OOKOBOit CTCHKC TCJia. 

no HIDKHCMY KpaJO noqKH npoxo.n:HT MoqeroqHHK (BOJI&$oe Ka-

Ha.JI, HJIH apXHHe¢>pHqecKHit npoToK; pHC. 54, 10) B BMC YJKOlt 

KaitMbl. 86.nHJH Ja,nHero KOHUa 6pJOlllHOit nOJIOCTH noqKH o6-

pb1B3JOTCJI, a MOqeToqHHKH nponOJIJK3IOTCJI J1aJiblllC, 0Ube,!1HHJl

JOTCJI H ¢>opMHpYJOT MoqenOJIOBOit CHHYC (pHc. 54, 8), KOTOpbdl 

OTKpblBaeTC.11 Ha eeplllHHC KOPOTKOro MoqenOJioeoro cocoqKa, 

BbICTyTiaJOutero HJ yrny6JieHHJI noJa.nH aHaJibHOro OTBCpcTH.11. 

KoHUCHTp8UHJI COJieH B llJlaJMC KpOBH MHHOr COCT3BJIJICT OKOJIO 30 % OT TaKOBOA 

MopcKoit BOJ1bl, T. e. oKoJio 120 MM/JI no 3KBHBaJieHry NaCl. 8 npecHoit so.ae MHHOI'H 

HJ6aBJIHJOTCJI OT nepeo6BOJ1HCHHH, BlilllCJIJIH fHJlOTOHHqHyio MOqy. IlpH 3TOM COJIH 

pea6cop6HpyJOTCJI KJlCTKaMH CTOJI6qayoro 3nHTe11HJI B noqeqHblX KaHaJibUax H MOryr 

JlOrJIOutaTbC.11 J18.)l(C HJ oqeHb CJia6blX paCTeopoe c nOMOIUbJO cneuHa.JibHblX XJIOPHJJ:

HblX KJlCTOK (HJJH HOHOUHTOB), paJMCIUeHHblX Ha JKa6epHbIX Jienecncax. 8 MOpCKOlt 

eo.ne 3TH JKC KJleTKH YJJ:aJIHJOT HJ opraHHJMa MHHOr HJ6bITOK MOHOBa.JICHTHbIX HOHOB, 

noAnepJKHea.11 mnOToHK'IHOCTb llJla.JMbl JCPOBH (.llHBaJICHTHhle HOHbl Y.!18.IUIJOTCH qepeJ 

KHllleqHHK H noqJCH). 

OpraHW pa3MHOlKeHHll. 06a nOJia HMCJOT no KpYflHOit HenapHoit MClllKOBHJJ:HOA 

roHa.ne (pHc. 54, 12). Bo epeM.11 Hepecra e pCJYJibTaTe pa3p1i1ea CTeHKH I'OHa.llLI nOJIOBble 

npoJlYKTbl BblnaJUlJOT B 6pl011IHYJO nOJIOCTb, OTJcyna npOHHKalOT BHYTPb MoqenOJIOBOI'O 

CHHyca qepeJ napHblC OTBepcTHH B ero 6oKOBblX CTCHKaX - JlOJIOBble nopbl (pHC. 54, 
9). Orryna qepeJ oTBepcTHe Moqen011oeoro cocoqKa raMeTbl nona.naK>T e eony, rne H 

npoHCXOJ1HT 0JlJIOJ10TBOPCHHC. TaKHM o6paJOM, y MHHOrH CBHJb Bhl,lleJIHTCJll>HOA H 

penponyicrHBHOit CHCTeM oqeHb CJia6a. 

Pa3BHTRe. IOeeHHJibHble (MOJ1on1i1e) oco6H MHHom .lKHBYT e coeep11ICHHO HHWX 

YCJIOBHJIX, HCJKCJIH BJpOCJiblC, H HCnOJibJYJOT MH ceoero pocTa .n:pyrHe nHIUCBble 

pecypcw. 3To CBH.llCTCJibCTBYCT 0 CYlllCCTBOBSHHH y MHHOr JJU .. UHO .. HOU ClllaOuU 



PHc. 54. OpraHbl MO'len0J1oeoA CHCTeMbl caMKH MHH0111 
Ha scKpblTKK. BKll Bnano6opora c 6p10xa K c6<>1cy: 

1 - CnKHHOA MOJr; 2 - xop.na; 3 - CnKHHIUI aopra; 4 - crurpan1.

HblA KJlanaH; 5 - KHWC'{HKK; 6 - aH81lbHOC OTBepcnte; 7 - ClKH

M8IOlllKA o6JlaCTb MO'ICnOJIOBO!'O CKHyca K 8H81lbHOro OTBCpcTJUI 

KMbUCBOlt M)'CIC)'Jl (p33pe38H); 8 - MO'lenanoeolt CKH)'C; 9 - no
JIOBIUI nopa; /0 - MO'fCTO'fHKK; 11 - OCT8TOK 6pbllKCAKK C CO· 

CYJ18MK K KHWC'fHKKy; 12 - JIH1IHHX; 13 - nO'IKa; J4 - 38J1IUlll 

JC8P!1HH8JlbHIUI BCHa 

pa3sumWl. Bb1KJJeeblea101uaJ1CJ1 HJ HKpHHKH (.nua

MCTJ'OM B l MM) JJHqHHKa - necKOPOHKa (pHC. 55) -

l 

JKHBeT B peKax 4-5 JieT, JapbJBaJICb 8 ,nOHHblH fPYHT 12--+--111!\\\n\\fflt~ 
H cpHJibTJ)YJI MHKPOIDJaHKTOH no.1106HO JiaHueTHHK}', 

npas11a, KaK H noJimKeHO npe11cTaBHTCJIIO nO.llTHna 

noJBOHOl{HblX, OHa nporoHJICT 80.llY aKTHBHO, T. e. Ja 11-~.._-Mrl'il\tl'tt•t 

cqeT pa60Tbl MblillIJ,, a He MepuaTeJibHOro :mHTeJIHJI. 

fJiaBHaJI pOJib e 3TOM npouecce npHHaJ])leJKHT napycy 

(velum; PHC. 55, I 2), pacnoJimKeHHOMY Ha BXO,lle B JO 
rJIOTKy. OH cHa6)1(eH xpHmeeblM cKeJieToM u Mblw

uaMu, 6Jiaro11apJ1 KOTOpbIM BblnOJIHJleT nonepeqHble 

,nBH)l(eHHJI B POJIH .llBYCTBOpl{aToro K.nanaHa H CMe

maeTCJI npO.llOJlbHO, npOTaJIKHBaJI 80.llY Hano1106ue 

nopwHH. B ocTaJibHOM rJIOTKa BblrJIJl.llHT 11oeoJibHo 

9 

J 

6 

7 

8 

npHMHTHBHO. Ha 11He pacnoJiaraeTcH 3H.LJ:OCTHJib (puc. 55, JO), KOTOpbl:A no.uc:e no

rpyxaeTcH B llHO rJIOTKH, npeepamaHcb e IUHTOBH.llHYIO :iKeJieJy. Pa311e11eHHe rnoTKH 

Ha ,nblxaTeJibHYJO ypy6K}' H numeeo11 y necKopoAKH eme He HaCT}'IlHJIO. MeTaMop-

l 2 3 4 

13 12 JI 10 9 8 7 6 J 

PHc. SS. Canrrra.nLH.blll paJpel ronos.1a1 JUf1lHHKH MHHOilf - necKopollKH: 

I - HaJOntm>$KlapHbllt KaHan; 2 - ronoBHoA Moor; 3 ~ xopD.a; 4 - oceB&ll MYCKYJJ&TY)>ll; 5 - cepa;ue; 

6 - ruo.ueBQll; 7 - 6p10wHu aopT&; 8 - J06eptu.1e neneCTKH; 9 - I86epHblC WCJIH; JO - 3llJIOC'THJli.; 

11 - oxanornOTO'IHoe xan1.uo; 12 - napyc; 13 - poroll8ll nOJtocn. 
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<l>HlHPYR, JIH'IHHKH cKaTh.IBalOTCR B Mope, r.ne H8fYJIHB8JOTCR .no DOJIOB03pCJIOCTH, 

nHTaJICb npeHMymecTBeHHO KpOBblO pb16, K KOTOpblM npHcacblB8JOTCR Ha HCCKOJlbKO 

.nHeA, .no rH6e.nH X03SIHHa. 

nOAl<MCC MV1KCV1Hbl (MYXINI) 

MHKCHHbl <t>HrypHpYJOT B por!H XHWHHKOB, narpe6JIRR KOJlb'JaTblX qepeeit H llPY

OIX 6eHTOCHblX 6ecn03BOHO'IHblX. OpH Hana.neHHH Ha pb16y OHH TalOKe y6HBalOT ee. 

B TO xe epeMR OHH CKJIOHHbl noype6JUITb na.nanh. Ho MHKCHHbl JaMeTHO OTCTaJOT OT 

MHHOf no ypoBHIO o6me~ opraHH3aUHH H B HeKOTOpb!X OTHOWeHHSIX YKJIOHSllOTCSI OT 

xapaKTepHbIX )lJISI HHX npHHUHnOB ycypoitCTBa, B 'JeM MO:lKHO BH.lleTb CBH.lleTCJ'lbCTBO 

He38BHCHMOro npoHCXO)ICJleHHSI. 

y MHKCHH (pHC. 56) aypo<t>HpoeaHbl rna.Ja, DOJIYKP}')Kffble KaHaJibl BHY'fPCHHero yxa 
061.ellHHeHbl B OJIHH KaHaJI, OTCyYCTBYIOT cnHHHble nJiaBHHKH. L{.nst HHX He xapaKTe

peH aKTHBHblA KOHTPOJlb OCMOTH'leCKHX noKa3aTCJieli BHYTPeHHeA cpe.llbl opraHH3M8, 

KOTOpble nOJIHOCTblO COOTBeTCTBYIOT MOPCKOA BO.lle (3TO OCMOKOH<t>opMepbI, a He 

ocMoperyJistTOpbl, KaK ocTaJibHble noJBOHO'IHbie). B cestJH c 3THM no'IKH rrocypoeHhl 

O'leHb npHMHTHBHO, y HeKOTOpblX npe.llCTaBHTClleit - no THny fOJIOBHOit no'IKH, HO 

TOJlbKO Ha eceM rrpOTSUKeHHH 6plOWHOA noJIOCTH. CoOTBCTCTBeHHO MHKCHHbl MOryr 

)l(}{Tb JIHWb npH .llOBOJlbHO BblCOKOM ypOBHe COJieHOCTH (32-34 %c). Y MHKCHH HeT 

TaKOit npe.nporoeol\ BOPOHKH, KaK y MHHOr, nepeJIHHA KOHeu TCJia CJierKa JaocypeH 

H CHa6xeH HeCKOJlbKHMH KOPOTKHMH lUYflaJibUaMH. 3.nech pacnOJIOXeHO poToeoe OT

eepCTHe, a Ha.n HHM - HanpaB.lleHHaJI enepe.n H03JlpS1. HaJornno<t>HJapHblA XOll He 

o6pa3yeT CJienoro MeWKa, a OTKpblBaeTCSI Ja.nHHM KOHUOM Ha py6exe paroeoA IlOJlOCTH 

H rnoTKH - 3TO npenHocoeaJI naJyxa (pHc. 56, 2). MoWHblA stJblK (pHc. 56, 11, 12, 
14), B UCIIOM fOMOJIOfH'IHblA Sl3b1KY MHHOrH, cnoco6eH He TOJlbKO npo6ypaB.TIHB8Tb 

KO)l(f pb16bl, HO TalOKe OT.llCJISITb H ypaHCilOpYHpoeaTb B POT KYCO'IKH MSlfKHX TKaHeA, 

'ITC> noJBOJUleT MHKCHHaM nporpb13aTb B TCJie xepTBbl rnytioKHe XOJlbl. KoJKa MHKCHH 

crroco6Ha K HHreHCHBHol\ ceKpeUHH CJIH3H. BJIOJib 6pioxa DIHCTCSI ,llBOAHOA psm nop -

BhlBOllHhlX OTBepCTHit icpynHhlX CJIH3HCTblX XCJiel. 

1 3 4 5 6 7 8 9 10 

19 18 17 16 15 14 12 11 

PHc. 56. CanrrranbHhlA pa:Jpe3 nepeJUteA '18CJ'H Tell& MHKCHHW: 

1 - HOCOBblC lllYil3.1lbUa; 2 - npc.nHOCOBaSI na3yxa; 3 - OOOHRTCJlbHbll MCWOK; 4 - l'OllOBHOI Moor; 

5 - HaJonm<>4>H3aPHbll KllHll!I; 6 - napyc; 7 - OCCBaSI M}'CK}'JI8T)'pa; 8 - cnKHHOI M03r; 9 - mcmca; 

JO - xop,na; ] ] - OCHOBHaJI JCpllWCBIUI nllacTHHICB 113h1Ka; J 2 - M}'CK}'JI8Typ& R3b1KB; ] J - ar&epcTHC H3 

poroeol nO/locnt B IJIOTK}'; 14 - :Jy6bl R3b1Ka; 15 - HC6HWA Jy6; 16 - poroll&ll nonocn.; 17- pO'TOBOe 

OTBCpcntc; 18- pO'TOBhlC IUynaJlbU&j 19 - H03,IQ>ll 

98 



061IlHA ypoBCHb 06MeHa BClllecTB y MHKCHH O"ICHb HH30K; OHH nornomaIOT B no

KOe 0,2 cM3 Oi/Kr Macchi TCJia/MHH, 'ITO e 5 pal HIDKe aml.JlOfH"IHOro noKaJaTCJIJI AIIJI 

KOCTHCTblX Pb16. Hap}')ICHblC }l(a6epHble OTBepcTIDI <t>opMHPyI<Yr y MHKCHH 6oJiee KJIH 

MeHee lJ)IHHHble KaHaJibl, OTIOlOHCHHble Ha38.ll,. y npe.ncTaBHTCJieR "laCTH po.nos KaHaJI&I 

CJIHTLI H cmcpLIBaJOTCJI napolt araepcTHlt r.ne-ro Ha ypoBHe cep.ll.lla. CKeJJeT .;tra6epHoro 

annapaTa y MHKCHH O'TCyrCTByeT, HCCOMHCHHO, BTOPH"IHO; OHH nporoHRIOT BO.LIY qepe3 

JKa6epHble MCWKH (KOTOpblX 6bleaeT no 15 nap) npH noMOl.UH BJMax1rna10ll{HX BHYTJ)H 

rJioTKH Myc1<yJIHCTblX JionacTeR, eeJIRpHoro annapaTa (He roMoJIOrH"IHOro napycy 

MHHOfH, CM. pHC. 56 ). Ilo3TOM)' MHKCHHbl e,11,ea JIH MOryI' JnillllaTb 0,11,HOBpeMeHHO c 

KopMe:iKXoR. KcTaTH, rJIOTKa y HHX He pa3.llCJieHa. 

QHpK}'llJIUHIO KpOBH y MHKCHH nQltllep.xrnBalO'T HC 0.llHO, a HCCKOJlbKO cep.neu. fllaB

HOC ( «)Kll6epHoe•) ceplll.le JIHllleHo HHHepeauHH H co6CTBCHHblX HepBHblX KJieTOK. 0Ho 

co3.11.aeT O"ICHb CJia6oe CHCTOJIH"ICCKOC naBJieHHe, nO"ITH B 4 pa3a HH:lKe, "ICM, HanpH

Mep, y XPRlllCBblX pb16. IlpO~BIDKCHHIO KpOBH no BeHaM cnoco6CTB)'IOT COJcpameHHJI 

.n.onOJJHHTCJlbHbIX cepJieU B o6JiaCTH roJIOBbl, ne"leHH H XBOCTa. 

XOTR KpoBb H TKaHCBble .:lKHJU(OCTH MHKCHH H30TOHH"IHbl no OTHOWCHHIO K MOpcKOR 

eone, OHH HeCKOJibKO OTJIH"laJOTCJI no COCTaBy COJieR; OCHOBH}'JO POJib B pery.llJIUHH 

COJJeeoro o6MeHa npHnHCblBaJOT no"IKaM. 

MHKCHHaM npHcym CBOeo6pa3Hb1R repMa<t>ponHTH3M: noHa"la.ny OHH <l>YHKllHO

HHPYJOT e Ka"leCTBe caMuoe, noJ}l(e npeepama10TcR e caMOK. 0HH OTKJia.LlblBaJOT e 

He6oJihmOM "IHCJie KPYflHble (ll.11HHOR npHMepHo 25 MM) BhITRH)'Tble RRua B porono

.a,o6HoR o6oJIO"IKC c nopaMH ll)IR npOHHKHOBCHHJI cnepMaT030H.llOB npH Hap}')ICHOM 

onJIO.llOTBOpeHHH. ~Rua co.n:ep::«aT MHOro :lKCJITKa H npH paJBHTHH npeTepneBaJOT 

.!1.HCKOHJlaJibHOe .n:po611eHHe. JleTCHbllllH npoXO.!UIT npRMOe pa3BHTHC (JIH"IHHO"IHaJI 

CTa.llHJI OTCyYCTByeT). 

Pa:IHootSpa3H8, pocnpocrpaH81#'8, o6pm JICH3HH H 3HO'l8HH8 
KpyrAoporwx 

MHHOrH pacnpocTPaHeHbl B YMCPCHHhlX 30Hax o6oHX n011YlllapH:A, HO He 38.Xo.zurr 

B TPOnHKH, npoMe;K}'TOK TPH.JIUaTblX napaJI.JieJJeH. Bo DJpoCJIOM COCTORHHH OHH Moryr 

cymecTBOBaTb H B MOpcKOR, H B npecHoR Bo.n:e, Q!J,HaKO Pa3MH0}1(CHHe HX B03MO}l(H0 

TOJlbKO B npeCHblX BO~ax. CooTBeTCTBCHHO 3TOMY MOpcKHe <t>opMbl B CCJOH pa3MHO

JKCHHR COBepmaJOT aHa.npoMHble (npoTHB TC"ICHHR) HepeCTOBble MHrpaUHH no peKaM, 

HHor.n:a Ha MHOfHe COTHH KHJIOMCTPOB. BHJlhl, MCHRIOlllHe B Te"leHHe ceoero )l(HJHeH

HOfO UHKJia cpe.ny OOHTaHHJI c MOpcKoR Ha npecHOBOJlHYJO, Ha3b1BaJOTCR npoXO)lHblMH. 

K HX "IHCJiy OTHOCRTCR, HanpHMep, xopomo HJBCCTHble eeponeHCKWI pe"IHWI MHHOra 

(Lampetrajluviatilis) H KaCnHRCKrul MHHora (Caspiomyzon wagneri), a TalOKe caMbIR 

KpyTIHl>lR npe.n:cTaBHTeJib MHHOf - MOpcKWI MHHOfa (Petromyzon marinus), llIHPOKO 

pacnpocTPaHeHHWI B CeeepHoR ArnaHTHKe OT BOCTO"IHOro no6epeJKbR ClllA H KaHa

.llhl ~o ceeepo-3ana.zi:ttoro no6epe:lKMI Eeponbl. K npoxQ!J.HhlM OTHOCRTCR H MHHOfH H3 

IOJKHoro noJIYUiapHJI, BCTPC"laIOlllHCCR y no6epe:lKHR IOJKHoR AMepHKH, ABcTPaJIHH, 

TacMaHHH H HoeoA 3CJiaHJJ.HH. 

HepeCTOBble MHrpaUHH eeponeRCKOR pe"IHOR MHHOfH npcmomKaJOTCR c MaP'fa H 

.no rny6oKOR oceHH. B xo.n:e MHrpaUHH MHHOfH He nHTaJOTCR, HCnOJib3YR B Ka"ICCTBe 

HCTO"IHHKa 3HepmH lKHpoBble 3anachl, HaKOllJICHHble npH o6HTaHHH B Mope. 3a 3TO 

BpeM11 y HHx coopeeaJOT nonoeble nponYJCThl, H OHH npHo6peTaJOT RPKYJO 6pa"IHYJO 

OKpaCKy (y peqHoA MHHOfH - opalUCCB}'JO c qepH&IM). ATpo<t>HPYeTCR KHWC"IHHK, 
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npHTyJUUllOTCJI eepWHHbl poroBWX 3}'6UOB B poroeoA BOpoHKC, 381'0 )'BCJ'IH'IHBaKYTCJI 

nnaBHHKH, oco6eHHO y caMOK, y caMUOB :JKC )'BCJIHqHBaCTCJI MOqenOJIOBOH cocoqeK. 

B KOHUC BeCHbl HJIH Haqa.Jie JleTa caMUbl Cl'p<>JIT Ha HepeCTHJIHWC rnel.ll.O, neperacKHBaJI 

KaMHH c nOMOWblO pOTOBOH BOpOHKH (JiaTHHCKOe H rpeqecKOe Ha3BaHHJI MHHOr -

Lampetra H PetromyZon - o3HaqaIOT ~.ruu1cymHe KaMHH•). CaMKa c noMOWblO aHa.Jih

Horo nJiaBHHKa poeT Herny6oxyio npo.llOJiroBa'fYJO JIMKY B .llOHHOM rpaBHH H necKe, KY.!Ul 

38TeM H OTKJianblBaeT HKpy, CaMeu B 3TO BpeWI npHJq>CIIJIJleTCJI poTOBOH BOpOHKOH 

K BepxHeH noBepXHOCTH fOJIOBbl caMKH H nOJIHBaeT OTJIO:it::eHHYIO HKPY MOJIOKaMH. 

CnapHBaHHe MO:JKeT nOBTOPJITbCJI HeCKOJlbKO pa3 UO.llp.Rll. 0IlJlO.llOTBOpeHHe y MHHOr 

HSpY:JKHoe, npHqeM cnepMST030H,lJ.bl coxpalilllOT :JKH3Hecnoco6HOCTb B npeCHOH BO.lle He 

6onee MHHyrhl. 0rJIO:JKeHHYIO B JIMKY HKPY caMKa DOKPblBSeT necKOM, qTo6bl KJiaJUcy 

He CHOCHJIO reqeHHeM. IlOCJie HepecTa B3pOCJible OC06H rH6Hyr OT HCTOWeHHJI. 

0rJIO:JKeHHble HKPHHKH (qHCJIOM OT 6-8 TblCJlq .!10 HeCKOJlhKHX .lleCJITKOB TblCJlq 

y MOpcKOH MHHOrH) HHKY6HpYfOTCJI .no BblKJiesa OKOJIO .nByx He.neJih. BhlJlynHBUIHeCJI 

JIHqHHKH (neCKOPOHKH) CTIJiblBalOT HeCKOJlbKO HIDKe no TeqeHHIO, r.ne 3apb1Ba10TCJI B 

rpyttT H HaqHHSIOT caMOCTOJITeJibHO nHTSTbCJI opraHHqeCKHM .lleTJ)HTOM, 0.llHOKJleTOq

HblMH BO.llOpoCIDIMH H 6aicrepHJIMH. JlHqHHOqHoe pa3BHTHe MO:JKeT 3SHHMSTb OT 3-4 
.!10 14 JieT, noCJie qero 6-10 MeCJIUeB npO.ll(lllJKaeTCR MeTSMopQ>o3. MOJIO.llhle MHHOrH 

CKaTblBSIOTCR B Mope, r.ne HaqHHSIOT nHTaThCR, HananWI Ha MOpcKHX pb16. 

OKOJIO nOJIOBHHhl COBpeMeHHhlX BHJJ.OB MHHOr Beeb CBOH :JKH3HeHHhlH UHKJI npo

BOJ]JIT B npecHOH eo.ne. TaK Ha3t:.1BaeMt:.1e nonynpoxo.nHhle Q>opMhl BO B3poCJ10M co

CTORHHH HaCeJIRJOT KpynHhle 03epa, a HepeCTRTCR HeB!la.JieKe B OKp)')KaJOWHX peKaX. 

0KOJIO .lleCJITKa BWl.08 MHHOr 3TOH rpynnhl HaCeJIRIOT npeCHOBO.nHhle 03epa 8 OKpeCT

HOCTRX HhJO-AopKa H aMepHKaHCKHe 8eJIHKHe 03epa. lfa HHX HaH60Jiee H3BeCTHa 

olepHWI Q>opMa MopcKoH MHHOrH, HaceJIRBllIWI .no Haqa.Jia XIX e. oJepo 0HTapHo H 

eepxOBhR peKH CBRToro JlaepeHTHR. Ho nocTJ)oeHHhlH B 1829 r. o6Bo.nHott KaHa.JI B 

o6XO.ll HHarapCKOfO eo.nonana n0380JIHJI MOpCKOH MHHOre npOHHKHYfb B 03epa 3pH, 

fypoH, MHqHraH H BepxHee, B KOTOPhIX oHa HaHecJia KaTacTpoQ>HqecKHH ymep6 

Mecrnott Q>ayHe Jiococeeblx pt:.16. C 1948 r. e ClllA H KaHane 6hlJIH npe.llnpHHRThI 

.nCTa.JibHble HCCJie.llOBaHHJI :JKH3HeHHOfO UHKJia MOPCKOH MHHOrH c UeJiblO pa3pa60TKH 

38WHTHblX Mep nponrn 3TOH HanaCTH. B XO.lle no'{J'H 10-JieTHero noHcKa 6bIJIH Ha:ff.neHbl 

XHMHqecKHe eewecTBa, ry6HTe.JihHO .neHCTBYfOWHe Ha necKopoeK H 6e3onacHhle D.JIJl 

phl6. 06pafiO'rKa HMH HepeCTHJIHW MHHOrH pe3KO CHH3HJia ee qHCJieHHOCTb. CTanO 

a6opHreHHhlX BHJJ.OB npOMblCJIOBblX pbI6 nocreneHHO BOCCTSHOBHJIOCb, XOTR 0 nOJIHOM 

CIDITHH yrp03hl roBopHTh noKa paHO, nOCKOJibKY Ha HCTpe6HTeJlbHble Mepbl yueJieB

WlUI nonyJIRUHR OTBeTHJia COKpaweHHeM cpoKOB nOJioeoro C03peeaHHR H HeKOTOPl:ilM 

)'BCJ'IHqeHHeM IIJIO.nOBHTOCTH. 

IlpoXO.llHlUI Q>opMa ynOMRHYJ'OfO BH,lJ.a - MOpcKllJI MHHOra (PetromyZOn marinus) -
caMlUI KpynHWI cpe.nH MHHOr (.no 100 CM MHHOH). PeqHlUI MHHOra MO)KeT .llOCTHraTh 

40 CM. MeJibqe ooepHble H oco6eHHO pyqheBhle BH.nbl (OT 20 CM), HepecTOBhIX MHrpaUHH 

y 3THX BH.nOB He 6t:.1eaeT. TaKOBhl pyqbeBble MHHOrH, eBponeHcK.aJI (Lampetra planeri) 
H .llBe .na.JihHeBOCTOqHbie. y HHX OCJia6JieHa pOJib B3poCJIOfO COCTORHHR 8 )KH3HeHHOM 

UHKJie. CpaBHHTeJihHO MeJIKHM o3epHbIM BH.naM npHcyw OTKa3 OT napa3HTHqecKo

ro nHTSHHR, nrurnoe orpaHHqeHHe nHTaHHJI Q>HJibTpaTOpHOH KOpMe)ICJ(OH JIHqHHKH 

(c HaKOnJieHHeM 6oJihllIOro KOJIH'leCTBa )l'-Hpa). HaH6oJiee MeJIKHe pyq&eBhle BH.!thl .nrue 
nepeWJIH K HeOTeHHH (K Pa3MHO)l(eHHJO 8 JIHqHHOqHOM COCTOJIHHH). 

Pa.JJIHqaIOT 5 po.nos H OKOJIO 40 BH.nOB MHHor. Cpe.nH npoMblCJioewx BH.llOB MHHor 

HaH6onee nonyJIJ1pHhl eBponeHCKaJI peqHlUI H KaCnHHCKaJI MHHOrH, KOTOPblX BblJlaB-
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JJHBaJOT 061il'IHO eo epeMH Hepecroeoro xo.na. Kwnl'ICCTBO BhlJlaB11HeaeM1iDC oco6el e 

KOHU.e XIX e. HC'lHCJJMOCh MHOrHMH MHJJJlHOHaMH. B HaCTmuuee epeM.11 H3-3a BOJ

ee.neHH.11 Ha peKaX IUIOTHH, npeIDITCTB}'IOIUHX HepeCTOBblM MHrpall,HJIM, H 3afPJ13HeHHJI 

BOA npOMblWJieHHblMH o-rxo.naMH KOJJH'teCTBO BblJlaBJJHBaeMblX MHHOr COKpaTHJJOCb 

MHOfOKpaTHO. 0.nHaKO nonyJJJIPHOCTb MHHOr B Ka'leCTBe nHmeeoro npo.nyKTa He 

y6blBaeT, 'teMy cnoco6cTB}'IOT, noMHMO npHBJJeKaTCllbHOro BK}'Ca, OTCYTCTBHe y HHX 

KOCTHOH TKaHH, :JKeJI'IHOfO nyJblPJI H nOCTopoHHHX BK.nro'leHHit B KHWe'lHHKe. MHHOr 

ynOTpe6miroT B IlHIUY B )l(apeHOM, KOn'leHOM H MapHHOBaHHOM BH..!le. 

B OTJJH'lHe OT MHHOr see MHKCHHbl HCKJIIO'lHTCllhHO MopcKHe :lKHBOTHble. B co

epeMeHHOA ct>aYHe no.nKJiacc MHKCHH npe.ncTaBJJeH JJHWb OAHHM O'l'pSID,OM MHKCHHO

o6paJHble (Myxiniformes) c OJlHHM ceMeACTBOM MHKCHHOBble (Myxinidae), B KOTOJ>OM 

pa311H'laIOT 'leTblpe po.na. 

06bl'IHO MHKCHHbl .nepxaTCJI y .nHa H 6y.nyqH cpoToct>o6aMH (H36eraJI CBeTa) 38-

pblBaIOTCJI B AHeBHOe epeMJI B HJJ. Ilo HO'laM OTnpaBJJJIIOTCJI Ha OXOTY, OpHeHTHpyJICb 

rnaBHblM o6pa30M c flOMOIUbIO 060HJ1HHJI. )lo6blBaroT MHOroIUeTHHKOBblX 'lepeeA H 

.npyrnx 6ecno3BOHO'fHblX, n~alOT Tpynbl pb16. Hana.wiroT MHKCHHbl H Ha .lKJiB}'IO pb16y, 

BHerlpJIJICb e re.rro xePTBhI 'lepeJ poT HJJH )l(a6epHyio Ille.lib. BblJle.nJ1J1 o6HJJhlfYIO CJIHJb, 

MHKCHHa BblKJIIO'faeT .nblxaTe.ITbHYJO CHCTeMY pb16bl H c noMOIUbIO poroBblX JYOOB Ha 

Jl3b1Ke cnoco6Ha nOJJHOCTbIO BbleCTb H3HyrpH MJlrKHe TKaHH JKePTBbl, OCTaBHB OT Hee 

TOJlbKO KO)l(HblH n01q><>B H KOCTH CKClleTa. IlOHJITeH ypoH, KOTOpblA HaHOCJIT MHKCHHW, 

noepeJK.naR pb16y, nona.naromyio B CTaBHble CeTH, H npH TPaJJOBOM JJOBe. 

y nHJIBKOpoTblX MHKCHH (Bdellostoma, Eptatretus) HapYJKHble )l(a6epHble OTBepc11ljl 

OTKpblBaIOTCJI caMOCTO.JITe.JlbHO, a He 061.e.nHHeHbl, KaK y npo'IHX (60Jiee cneU.HaJJH3H

poeaHHblX) MHKCHH. 0HH .n<>CTHraroT B llJJHHY 80 CM, pacnpOC'l'paHeHbl B eo.nax THXoro 

oKeaHa y 6eperoe RnoHHH, aitOJJh Jana.nHoro no6epeJKbR CeeepHoA H lOJKHoA AMepH

KH, a TalOKe y 6eperoe JO)l(Hoi{ AcppHKH. Hana.naroT H Ha enoJJHe 3.LlOpOBblX pb16. 

Eonee .npyrnx HJBecTeH nHHBKOpoT 6yprepa (Eptatretus burgeri), o6HTaIOIUHI 

Ha npH6pe)l(HblX MClIKOBOAb.llX y .JlnOHCKHX OCTPOBOB H B aKBaTOpHH KopeH. oyJzy'IH 

cepbC3HblM epe.nHTeJJeM pb160JJOBCTBa, nHHBKOPOT 6yprepa, AOCTHfaIOIUHA 60 CM 

B llJJHHy, H caM yno'l'pe6JJJ1eTCJI MeCTHblM Hace.neHHeM B IlHIUY B KOil'fCHOM BM.Ile. 

B 3THX JKe paitoHax, HO Ha OOJJbWHX rny6HHax (50- 500 M) pacnpOC'l'paHeHa HnoHCKaJI 

napaMHKCHHa (Paramyxine atami), KOTOPYJO .no6b1BaIOT cnell,HaJJbHblMH caMOJIOBaMH 

H ynOTpe6miroT B nHIUY B BapeHOM H xapeHOM BH..!le. 

HaH60JJee H3BeCTHa 06hlKHOBeHHaJI MHKCHHa (Myxine glutinosa), HaCCJUUOIUaJI 

CeeepHYJO ArnaHTHKY, Ha 10r .no CpenHJeMHoro MOpH. Hcm6o.rtbllIHA epen phl6o.rtoeCTB)' 

oHa HaHOCHT y no6epeJKbjl AMepHKH (e JaJJHBe M3H), a TaJOKe y 6eperoe HopeerMH H 

llleeu.HH. CaMa xe e DHIUY He ynOTpe6JJJ1eTCJ1. 

TOHKOTCllaJI MHKCHHa (Nemamyxine elongata) BCTJ>C118eTCJI TOnbKO y 6eperoB 

HoeoA 3e.naH.llHH. 

Bcero paJJJH'talOT OKOJIO 65 BH.ll08 MHKCHH. 

KpymopoTble - 3TO .noxHBWHe .no Halllero epeMeHH npe.ncTaBHTeJJH pal.ll,ena 

Eec'teJJIOCTHble (Agnatha), B npOWJJOM 6oraToA cpopMaMH rpynnbl noJBOHO'lHblX. 

OpraHHJaU.H.11 KpyrnopoTblX, BH..!lHMO, .noBOJibHO rny6oKo, XOTJI H He DOJIHOCThIO, OT

PaJICaeT oco6eHHOCTH BblMepwHx ct>oPM 6ec11CJIIOCTHWX. Ilo'ITH ece coxpaHHBllIHecJ1 B 
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nan:eOHTOJlOrH'leCKOA JICTOnHCH 6eC'ICJIJOCTHble HMCJIH MHHCPIJIH30B8HHWC KO:lKHYC 

'leWyH HJIH .nruKe naHuHpb HJ KOCTeno.no6Horo MarepHan:a. 
113 nolD.Hero KeM6pm1 H paHHero op.nOBHKa CeeepHOH AMepHKH, rpeHJiaH.nHH H 

WnHu6epreHa HJBCCTHbl ct>parMeHTbI Teep.nhlX IUiaCTHHOK HJ fH.llpoKCHanaTHTa (ocHoB
Horo MHHepaJibHOro KOMnOHeHTa KOCTH) TOJIUlHHOH 0,1 MM, c O'leHb ceoeo6paJHOA 
MHKpocTpyicrypoR; HX 0611a.naTCJth HaJBaH aHaTOJienHCOM (Anatolepis). OoeepXHOCTb 
rutaCTHH nOKPblBaJIH 6yropKH, o6paJOeaHHble .neHTHHoM. )leHTHH npoHHJaH KaHaJlb
uaMH, co.nep:lK3I.QHMH O'fPOCTKH OTJ(JJaJibIBalOI.QHX ero KJJeTOK-o.nmrro6JJacroe, KOTOp1>1e 
ocraIOTCSI Ha BHYJ'PCHHeR noeepXHOCTH .neHTHHOBblX KOJma'IKOB. IHcTOJJorn'leCKH ruta
CTHHbl OTJIH'laJIOCb OT THnH'IHOR KOCTH, nOCKOJJbKY He BKJllO'laJIH HH 3aMYJ>OBaHHlilX 
KJICTOK (ocreouHroB), HH KaH!LllbUeB. Taxott MaTepHaJI HaJeaH acnH.IIHHOM. 

11Hcl>OpMaUHH 0 BHeWHeM 06JIHKe 3TOI'O :lKHBOTHOro noKa HeT. Ho, cy,WI no co
rryTCTB)'IOilleR ct>a}'He, 3TO 6hlJIO MOpCKOe JICHBOTHOe, npHTOM, cxopee ecero, npH

.llOHHoe. 
)lpyrne, 6o.nee 003ZlHHe cPoPMbl 6ec'ICJIJOCTHWC: - pw6oo6pa3Hble JKHBOTHble, Te.110 

KOTOpbIX noxpblBaJI KOCTHblH naHUHpb H3 KPYflHblX H MeJIKHX ruiaCTHH, a HHor.na H 
CDJIOllIHble KOCTHble UlHTbl. 3THX :lKHBOTHblX TaK H Ha3BaJlH naHUHPHOKO:lKHMH, HJIH 
WHTKOBblMH (Ostracodermi; puc. 57, 58 ). HcKonaeMhie 6ec'ICJIIOCTHhie .nemrrcjl Ha .nea 
JOiacca: .ilBYHOlD.PCBble (Diplorhina, HJIH Pteraspidomorphi, no HMeHH llIHPOKO pac
npocrpaHeHHOfO po.na Pteraspis - pHc. 57, E ), e KOTopbIR exoJUIT no.nKJiacchr Te.no
.noHTbl (Thelodonti; pHc. 57, )/() H feTepocTaKH, T. e. 11HonaHuupHble (Heterostraci), a 
raJOKe KJiacc 0.nHoHOlD.pCBble (Monorhina, HJIH Cephalaspidomorphi, no HMeHH po.na 
Cephalaspis - pHC. 58, J!, £), B KOTOpblR BKJllO'laJOT no.nKJiaCCbI faJieacnH.llbl, T.e. 
UlJreMomrnuupHble (Galeaspida), AHacnu.nhl, T.e. I>ecnaHUHPHhle (Anaspida), H Ocreo
crpaKH, HJIH Kocrnona.HUHPHble (Osteosraci). B KJiacc 0.llHOHOlD.pCBble ecn. ocHOBaHHJI 
BKJIJO'laTb B Ka'leCTBe no.nKJiacca H KpyrnopOTble, a TaJOKe, BHllHMO, Hait)l;eHHbIX He
.IlllBHO e cpe.nHe.nesoHcKHX OT11oxeHHS1X ABcTpaJIHH Il}ff)'Puacnu.nhl (Pituriaspida). 

PaccMOTpeHHe HCKOnaeMblX 6eC'ICJIJOCTHblX Mbl Ha'IHCM c KJiacca llBYH03.npeBble 
(pHc. 57 ), no.nKJiacca TCJio.noHTbl (puc. 57, )/(), HJBeCTHoro c nolD.Hero op.nosuxa 
(HeKOTOpble OTHOCHMble K TCJIO.nOHTaM 'lelli)'M HJBeCTHbl H HJ paHHero op,nOBHKa). 
Hx TeJio 6blJio noxpblTO MCJIKHMH nOJihlMH .neHTHHOBblMH Jy6'1HKaMH, xoropble Ha 
p83HblX 'laCTSIX TCJia .nosoJihHO CHJihHO paJJIH'laJlHCb. OoCJie cMepTH :itrnBOTHoro 3TH 
'lelliyH 06bl'IHO paCCblnaJIHCb, H3BeCTHo JIHllib He60JibllIOC 'IHCJIO OTOe'laTKOB, .IlllJOlllHX 
npe.ncraBJ1eHHe 06 o6meM o6JIHxe TCJio.noHTOB. TeJio 6hlJlo yruroweHo, enepe.n;u pac
mHpeHo. no.n KpyTIHblMH DJIOCKHMH OOKOBblMH BblcrynaMH Te.lla, npe.nnOJJOXHTCJibHO, 
napHblMH rpy.nHhrMH ruiaBHHKaMH (PHC. 57, JO) pacnoJiafaJIHCb 8 nap o6oco6JieHHblX 
xa6epHb1X OTBepCTHH. y HeKOTOpblX ct>opM HMeJIHCb CnHHHOH, aHaJibHbIR rutaBHH
Klf, a y o.noro Te.no.noHTa - H 6p10mH1>1e ruiaBHHKH. He.naeHo o6HapYJl(eHhl OCTaHKH 
ceoeo6paJH.blX BHJIKoxeocThlX Te.no.noHroB. TCJio.noHTbl C'IHTaJOTc.11 HaH60J1ee MHJKo:A 
rpynnoH K po.noHa'laJibHHKaM 'ICJIIOCTHOpoTblX. 

)lpyroH no.nKJiacc .ilBYHOlD.PCBble - f CTepOCTpaKH - HMCJIH nOKPhlBaBllIHH I'OJIOBY 
H nepe.nHJOJO 'laCTb TYJIOBHma naHUHpb H3 BJaHMHO HaJieraJOUlHX ruiaCTHH paJHOI'O 
paJMepa H cPoPMbl, KOTOpble, CYD.SI no •ro.nH'IHbIM KOJibuaM• pem.ect>a, HapaCTaJIH no 
nepHMeTpy H palD.BHraJIHCb, He npenjlTCTBYjl no:itrnJHeHHOMY pOCTY 3THX XHBOTHblX. 
fioeepXHOCTb IUI3CTHH HeCJia y3op H3 nOJJblX .neHTHHOBblX Jy6'1HKOB. Oo.n CJIOCM .neH
THHa pacnOJI3ra.J1Cjl ry6'1aTblH CJIOR acnH.nHHa paJHOR creneHH lUICYJ>HOCTH. 

TeJio 6oJibllIHHCTBa npe.ncTaBHTe.neR 3TOR rpynnbl 6blJIO HeCKOJlbKO CflJIIOCH}'TO 
ceepxy BHHJ, pOT 6blJI HHlKHHM, a Ha sepXHeR CTOpoHe I'OJIOBHOro uarra pacnOJiaraJIHCJ. 
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Pile. 57. 8hlMepWHe IlpCllCTilBKTCllH f)ccqCIIlOC'Jl{WX. )lsyHooapeBLIC flaHUHPHOKOJKHC (Diplolhina): 

A - PBHHCOPllOBHKCKHlt llpeJlCTaBHTC11b rerepoc1J)ax Arondaspis; .5 - TaJOtre OTHOCHMbllt K apaH.ll2CllH4B.M 

CpeJlHCOp.llOBHKCKHlt Sacabombaspis; 8 - HCMHOro 6oJJee llOlD.HHlt Astraspis; f - .llCBOHCKHlt npe.llCTaBH

TC11b ncaMMOCTeH.ll (HJ HHonaHUHPHblX) Drepanaspis; JI - ro Jere, peKOHClJ'YJCUKJI; E - paHHC.llCBOHCKHll 

npeJJ.CT8BHTCJ'lb HHOnaHllHPHblX (Heterostraci) Pteraspis; )#( - CH1fYPKltCKHlt npeJlCTaBHTCJ'lb TC110JIOHTOll 

(Thelodonti): 1 - l)'JIOBHIUHU 'ICWyA; 2 - JIOpcaJibHIUI IVl8CTKHX8; 3 - JKa6epHWC 11.118CTHHXH; 4 - IJl83-

HHua; 5 - BCH"l'pllllbHU IVl8CTHHK8; 6 - WCBpoHw; 7 - par; 8 - JKa6epHOC OTBCpC'THC; 9 - TCCCCpblj 

10 - IVIOCKKA BWpocT (BOJMOJl.HO, rpyJlHOA IVIBBHHK); 11 - CIIHHHOA WHll; 12 - rJlaJHH'IHIUI IVl8CTHH

Uj lJ - pocTPBJlbHaJI 1\118CTHHJC8 

103 



I 3 2 

r E 

PHc. 58. 81i1Mcpwac npe.a;cnunrre.11a 6cc'ICJ110CTHlilX. 0.llHOHOl!Q>CBwc IlaHUHPHOKOmtc 
(Monorhina): 
A - CKJiypHAcKHA npca,CTaBHTCJlb ran.eacnHJI Polybranchiaspis; Ii - rono&HoA lUHT nonH6paHXHacnHca, 
BK!l caepxy; B - eepXHCCHJlypHAcKHR npca,CT&BHTC.llb 6ecnattUKPHblX (Anaspida) Pharyngolepis; r - ro
JIOBa lflapHHraJienHca, BHJl ceepxy; Jl - eepxHecHJJypHACKHR K .llCBOHCKHA npeHCTlUIHTe.llb KOCTHOnaHuirp
HlllX (Osteostraci) Cephalaspis; E - ronoettoA WK? ue<J>anacnHca, BHJl ceepxy; I - ttaJOranolflHJapttoe 
OT11Cpc;nte; 2 - rna.JHHua; 3 - ronOBHOR IUHT; "' - rpy.aHoA l1Jl8BHHK; 5 - JKa6epHble OTBepcrHJI; 6 -
IJHHea!JWfC>e or&epcnte; 7 - CCHCOplflilC n1W1; 8 - napHBJI IlJl8BHHXOlllUI CXJl8J1JCll 

OTBepcTIUI .zvu1 rml3 H npo.LI.OJibHble KaHa.Jihl opraHOB 6oKoeoA JIHHHH. Ho3,ll.pH, no

BHllHMOMY, 6bIJIH napHblMH, XOTJI Ha MHOrHX o6pa3uax OHH He BH.ll.Hbl. c BHyrpeHHeR 

CTOpOHbl Ha cnHHHOM naHUHpe 6blJIH xoporno 3aMeTHbl OTneqaTKH napHblX 060ID1-

Te.TlbHblX MelllKOB, ro.noettoro Mo3ra, rna:mno.no6Horo nHHea.JibHOro opratta H CJiyxo

eoro Jia6HpHHTa c .ll.BYMH eepntKaJibHblMH nOJIYKPyJKHblMH KaHa.JiaMH, a Jiarepa.JibHee 

TIIHYJIHCb PA.ll:hl OTneqaTJCoe :JKa6epttbIX MernKoB. Y 6011ee nol!lHHx, nOCJieop.noeHKCKHX 

<l><>PM MelllKH OTKpblBaJIHCb He Hap)')KY, a B npo.LI.OJibHhle KaHaJibl, BbIBO.ll.Hble OTBepcTIUI 

KOTOphlX BH,llHbl c npaeoA H JieeoA CTOpoH Ha 3MHCM KPaJO I'OJIOBHOI'O u..una (pHc. 57, 
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8). BHYIPeHHHA cKe.n:eT He OKOCTCHCBaJI, napHWX KoHeqHocre~ He 6h1Jlo, a XBOCTOBOI 

n.n:aBHHK y paJHblX BH.nOB 6blJI nocTJ)OeH no-paJHOMy: Ja.IlHHit KOHeu oceaoro CKcneTa 

BOBCe He OTKJIOHSlJlCSI OT OCH noJBOHO'IHHKa (.nH<t>HuepKaJibHbIA nJiaBHHK), JaxO.nHJJ B 

HIDKHIOIO JIOnaCTb rutaBHHKa (rHnouepKa.llbHblA) HJIH eepXHIOIO (3nHuepK.a.11bHb1A). 

B cocTae rerepocTJ)aK BKJJIO'laJOT HaH60Jiee paHHHX naHUHPHhlX noJBOHO'IHhlX, AJUI 

KOTOpblX HJeeCTHa ¢>opMa TeJia. 3TO op.noBHKCKHe Arandaspida H Astraspida. Arondaspis 
HJ paHHero H Sacabambaspis HJ cpe.nHero op.noeHKa (cM. pHc. 57, cooTBeTCTBeHHO A 
HE) npe.ncraBJieHbI 0TI1et1aTKaMH, nepe.naioIUHMH pcnbC<l> rutacmH H ¢>opMy nepe.nHel 

qacTH Te.JJa. 0HH HMcnH CnJIOWHble eepXHIOIO H HIUKHIOIO n.n:aCTHHbl fOJIOBbl, He .no

nycKaBUIHe pocra, H Ha6op 6oKOBblX rutaCTHHOK, npHKPblBaBIIIHX :lKa6epHblit annapaT, 

npH'leM Ka:lK.nhlA HJ nol:frn .neyx .neCSITKOB :lKa6epHblX MeIIIKOB OTKPhlBaJICSI caMOCTOH

TCJibHblM OTeepcTHeM. 6oJJee noJ.nHHA, cpe.nHeop.noeHKcKHA Astraspis (cM. pHc. 57, 
B) HMcn JIHIIIh eoceMh HapY:lKJiblX :lKa6epHblx oTBepcTHit. Cpe.nH noJ.nHHX rerepocrpax 

HHrepecHbl .nee rpynnbl - ncaMMOCTeH.nhl (npe.ncTaBHTCJib - Drepanaspis - pHc. 57, 
I', JI) C TOJICTblM naHUHpeM, BTOPH'IHO pacna.naJOIUHMCSI Ha MHO:lKeCTBO rutaCTHH, H 

aM¢>Hacnn.nhl co CJIHTblMH eoe.nHHO nepe.nHHMH rutaCTHHaMH naHU.HPSI H c OC06b1MH 

JarnaJHH'IHblMH :lKa6epHbIMH OTBepCTHSIMH y HeKOTOpbIX BHJJ;OB. 

Ope.ncTaBHTeJIH .npyroro KJiacca, O.nH0HoJ.npeeh1e, HJeecTHhl c paHHero cHJIYPa 

(pHc. 58 ). BHeIIIHe OHH JierKO onOJHalOTCSI no HenapHOA HOJ.npe (pHC. 58, 1 ), pac

nOJiaraeIIIeACSI Me)l(,ny fJiaJaMH nepe.n nHHeaJibHblM OpraHOM. 3TO COCTOffHHe CqJf'f3C'J'CJI 

npOHJBO.nHhlM OT TaKOBOro .nBYHOJ.npeBhlX. 

,lloeoJJbHO npHMHTHBHhlA no.nKJTacc faJieacnn.nhl (pHc. 58, A, Ii) H3BecTCH c paH

Hero CHJJypa no noJ.nHHA .neeoH IO:lKHOro KHTaSI H 11tt.nOKHTaSI, r.ne OHH, BH.nHMO, 

paJBHBaJIHCb B HJOJISIUHH. Ilepe.nHIOIO qaCTb TeJia y HHX noKpblBa.Jl acnHJJ;HHOBbll 

naHU.Hpb, COCTOSIBIIIHA H.1 cnHHHOA H 6pJOIIIHOA ruiacmH. PacnoJJo:lKeHHeM 6opolll. 

JlJISI KaHaJIOB 60KOBOA JIHHHH HanOMHHaJIH rerepOCTJ)aK. 0 ruiaBHHKaX .naHHblX HeT. 

liblJIH eme napHbie HOCOBLie MeIIIKH, a Ha30rHno¢>113apHb1A Ka.Ha.JI npopbIBaJICJI B nH

meeapHTcnbHblA TJ)aKT, KaK y MHKCHH. )l(a6epHblX MCIIIKOB 6blJJO OT BOCbMH .no .neyx 

.necSITKOB nap. BHYTJ)CHHHA CKeJleT COCTOSIJI HJ xpSIIUa, 06JIHUOBaHHOro TOHKHM CJioeM 

KOCTH (nepHXOH.npaJibHblM OKOCTeHeHHeM). 

He6oJI&IIIOA no 'IHCJIY coxpaHHBWHXCSI en.noe nOJllOlacc Anaspida (l>ecnaHU.HPHYe; 

CM. pHc. 58, B, I') HJBeCTeH c paHHero CKJIYPa no no3llHHA .neeoH. 06JJa.naTCJIH eepe

TCHOBHJJ:Horo TCJia, BHJJ;HMO, rutaeaBIIIHe B TOJIIUe BO.nbl; BMeCTO CnJIOIIIHOro naHUHPA 

HMcnHCb McnKHe npo.noJJroeaTble tfelll)'H, poT 6b1Jl KOHe'IHblM, XBOCT- rnnou.epK.aJlb

HbIM. Cpe.nH aHacnn.n BCTJ)e'laJOTCSI TaJOKe o6Jia,naTCJIH aHaJI&Horo rutaBHHKa H napHblX 

ruiaBHHKOB e BH.ne .ll.JIHHHOA yJKOit KaitMhl (pHc. 58, B, 8). Hap}')KHbIX :lKa6epHblX 

OTBepcTHA 6- 15 H 6oJJee nap, MHOrHe aHaCnHJJ;bl, oqeBHJJ;HO, npoKa'IHBaJIH qepe3 

rJIOTKY BOJlY, oTQ>HJibTpOBblBaSI HJ Hee KOpM. HeKoTOpble BH.nbl enOJIHe no.nxo.zvrr Ha 

poJJb npe.nKOB MHHOr. 

nocJJe.nHHA HCKonaeMhlA nommacc 0.llHOHOlll.peeble - OcreoC'rpaJCH (pHc. 58, /(, 
E ). Y npe.ncTaBHTCJieA noA rpynnbl roJJoea 6b1Jla nOKPbITa cn.n:oIIIHhlM naHUHpeM, 

KOCTHblM IUHTOM (PHC. 58, 3), nOCJie ¢>opMHpoeaHHSI KOToporo CTaHOBHJlCSI HeBOJ

MO:lKHblM .naJibHeitIIIHit pocT Tena. fJiy6oKHH CJIOH IUHTa 6b1Jl o6pa30BaH HaCTOSIIUeA 

KOCTblO c 33MYPOBaHHblMH KJieTKaMH-OCTeOU.HTaMH. 11MeHHO 31'0 OTJ)IDKaeT HaJeaHHe 

rpynnhl - Koc:THonam.1,HpHble, Osteostraci, e OTJIH'IHe OT HHonaHu,HpHhlX (Heterostaci) 

HJ KJJacca ll.BYH03llpeeble, o6Jia.naTCJieit HHOl'O naHu,HpSI. IlepHXOH.npaJibHOC OKOCTe

HeHHe BLICTHJiaJIO y OCTeOCTJ)aK H ece noeepXHOCTH BHYfpeHHero xpSIIUeBOro CKeilera -

BHyrpeHHHe nOJiocm, K8Ha.Jlbl JJJIR cocy.nos H HepBOB, 'ITO fiOOBOJIHJJO ewe B KOHUe 
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20-x f0.1108 XX CTOileTHR W8CllCKOMY naneoHT011ory 3. CreHwe peKoHCTpYlfpoeaTb no 

cepHJIM cpeJ08 (TO'IHCC, WJIH<l>08) 8HyrpCHHCC CTJ)OCHHC fOJl08bl 3THX JKH80THblX. 

OKaJaJioch, 'ITO MHOrHMH oco6eHHOCTSIMH 8ffYTPCHHCro CTpOCHHR OCTCOCTPaKH 6nH3KO 

HanOMHHalOT MHHOf. 

Ha CilJIOWHOM lUHTe, noKPblBaIOlUCM c5epxy ro.no8y ocreocrpaK, pacnOJiaraJIHCb 

TpH nOJljl (D.Ba 6oK08blX H OJJ.HO cpeJJ.HHHoe; pHc. 58, E, 7), K KOTopblM no.!lXOJJ.HJIH 

wHpoKHe KaHaJibl OT 06.nacTH ro1108Horo MOJra (JJ)Ul HepB08 HJIH cocy.11.08). BepoJ1T

HCC 8CCro no 6bUIH 3JICKTJ)oceHcopH1>1e nOJUI. Ha HIDKHeA cropoHe roJI08bl OKPYfJIOC 

nOJie 6bLJIO JaHJITO MOJaHKOA MCJIKHX lUHTK08. CTo ero nepHMeypy OTKpb18aJlCJI PJUJ. 

Hap)')KHblX )l{a6epHb1X OTBepcTHA, a 8nepeJJ.H - me.ne8HJJ,HOe pOT08oe OT8epCTHe. BHc

uepaJibHblH annapaT OCTCOCTJ)aK 6bLJI cypaHHblM o6pa30M JJ,aJleKO 8bm8HHyr 8nepCD. 

OTHOCHTe!tbHO MOJra H rnaJ, 'ITO MewaeT HCKaTb 8 OCTCOCTJ)aKaX npCllK08YJO rpynny 

.ll.1UI co8peMeHHblX Kpyr11op0Tb1X. TeM 60J1ee 3TO (KaK H HenapHaH. HOlllPJI) MewaCT 

8bl80JJ.HTb HJ OCTeocypaK 'ICJllOCTHOpOTblX, XOTJI TaKHe nonbITKH npCllnpHHHMaJIHCb 

npe)KJle H npo.11.oIDKalOTCJI. y OCTeocypaK HMCJICJI 3nHuepKaJibHblH XBOCT080A IlJla8-

HHK, MHOfHe HJ HHX o6JIMaJIH napHblMH ( •fPYJJ.HblMH•) J1Jla8HHKaMH (pHC. 58, .a. 
4) c WHPOKHM OCHOBaHHCM. y OTHOCHTCJlbHO npHMHTH8HOro Ateleaspis 6Wl0 .llB8 

cnHHHblX IlJla8HHKa. 

Kpyr11opOT1>1e, 6JIHJKHC no CBOCMY o6JIHKY K coBpeMeHHYM ct>opMaM, enepswe 

DOJIBJUllOTCJI 8 JJ.e80He. 

Ba)ICHO OTMeTHTb, 'ITO naJieoJoAcKHe oc'l'paKoJJ.epMhl TPaJJ.HUHOHHO C'IHTaIOTCJI 

MHKPO<t>araMH, 0 'ICM f080pHT OTC)'TCT8HC y HHX 'ICJllOCTCA, CJ1a6oe pa38HTHC opraH08 

'1}'8CT8 H fOJ108HOro MOJra, npeo6JIMaHHe MeJIKHX paJMepo8, THXOXOJJ.HOCTb HJ-Ja 

BJIHJIHHJI KOCTHOfO naHuHpJI. Te JKC 'lepYbl THnH'IHblX MHKpo<t>aro8 coxpaHHJIHCb 

H y C08peMeHHblX KpyrnopOThlX. H XOTJI MHKCHHbl nHTalOTCJI, KaK XHlUHHKH (no

XHpaIOlUHe nOJIHXeT) HJIH naJJ.aJiblUHKH, no cyrH, OHH OCTa.JlHCb JJ.e'l'pHTo<t>araMH. 

CTpaBJJ.a, )l(CCTKHA naHUHPb nepe.11.HeA qacTH Te.Jia reTepoc'l'paK npoTH80pe'IHT 8ep

CHH JJ.eTJ)HTOcl>arHH, H60 JJ.OIDKeH 6bLJI MewaTb JHa'IHTCJlbHOMy HlMCHeHHIO o6'beMa 

fJIOTKH, HC06XO.llHMOMy .ll.Jljl npOKa'IH8aHHJI 80.ll.bl. 3THx JKH80THblX C'IHTaIOT CKOpee 

co6HpaTeJIJIMH MeJIKHX 6ecn0380HO'IHblX. A MHHOfH, npe8paTH8WHCb 8 3KTOnapa-

3KT08, coxpaHHJIH, 8 CYIUHOCTH, MCXaHH3M nHTaHHR MHKPO<t>aro8, He l"080pJI yxe 06 

HX JIH'IHHKC - necKopoAKe. CymecTByeT HHOC MHCHHe, KOTopoe C8Jl3bl8aCT CJIOJKHoe 

pa38HTHe fOJ108HOfO MOJra H opraH08 'IY8CT8 YJKC caMhlX paHHHX no380HO'IHblX (B 

cpa8HCHHH c JJ.PYfHMH 8TOpH'IHOPOThlMH) c npe;:u1011araeMOA MaKpo<t>arueA HX npcn

K08, c aKTH8HblM XHlUHH'ICCTBOM. ,LleACT8HTCJlbHO, y HCKOTOphlX TCJI0.!1.0HT08 no OT

neqaTKaM peKOHCTPYHPYJOT KpynHblA JKCJiyJJ.OK, 'ITO, HanpHMep, CpeJJ.H p1i16 61i1eaCT 

xapa.KTepHO TOJibKO .ll.1UI XHlUHHKOB. 

PA3AE/\ YE/\lOCTHOPOTblE 
(GNATHOSTOMATA) 
BaJKHeAwHM nanoM 8 3BOJIIOUHH noJ80HO'IHhlX JlBHJIOCb npHo6peTCHHe HMH 'IC

nJOCreA. HMeHHO 'le.JIIOCTH H nepexo.D. K MaKpo<t>arHH, XMlUHH'leCTBY CTaJlH CHJlbHeA

WHM CTHMYJJOM K C08epweHCTB08aHHIO onopHO-JJ.8HraTCJibHOA CHCTCMbl, o6MeHHhlX 

K aHaJIHJaTOpHblX CHCTCM, cnHHHOro H roJl08HOfO MOJra. 0JJ.HaKO 803MOJKHhle npCllKH 

'ICJU<>cTHoporwx noica HMCJKHO He ycraHOB1ICHhl. ,Llo noJ1B11CHHR nep8wx HCJConaeMwx 
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HaxOllOK 'ieJllOCTHOpoThlX 8 CHJiype Il0380HO'iHble 6hlJIH npe.nCT&BllCHW: TOJibKO naH

UHPHbIMH 6ec"l:e.n10CTHhlMH. Ho, HeCMOTPj{ Ha 6oJibWYIO .npe8HOCTb H cypyicrypHoe 

paJHoo6pa.JHe ocypaKo.nepM, nocypoHTb Ha 3TOM <PYH.llaMeHTe po.nocno8HOe .npe8o 

'ieJIIOCTHOpoTbIX 8eCbMa 3aypy.nHHTe.llbHO, XOTJI nonblTKH TaKOfO po.na npe,nnpHHHMa

IOTCJI 110 cero JJ.HR. 

qT06bl 8blJICHHTb npoHCXO)K.lleHHe 'iCJIIOCTHOpOThlX, He06XOJJ.HMO IlOIDITb HX OTJIH

'iIDI OT 6ec"l:eJIIOCTHblX. ,Ung cpa8HeHHJI c 6ec"l:eJIIOCTHblMH 8 nepsylO oqepe.nb CJle,Jl)'eT 

paccMoypeTb HaH6onee apxaH"l:Hhlx npe.ncTa8HTenen "l:eJIIOCTHOpOThlX - xpJ1we8hlX 

pb16. Cpe.nH HHx ruiaCTHHOJKa6epHhle HMelOT JKa6epHbie MewKH, 8eCbMa noxo:lKHe 

Ha xa6epHble MeWKH MHHOf H necKopoeK. 0rJIH"l:IDI HMelOTCJI rJia8HblM o6pa30M 8 

8HCUepaJibHOM CKCJiere. y aK}'JI, KaK Hy 8Cex pb16, HMelOTCj{ MOWHble pac"l:IleHCHHhlC 

JlYfH 8 CTCHKa.X rJIOTKH, 8HYTPH OT MeWK08, y MHHOf 3TH llYfH OTcyTCT8YJOT. 8 TO~ 
8peMJI y MHHOf HMelOTCj{ Hepac"l:IleHCHHble .nyrH CHapYJKH OT MeWK08. y aK}'JI 800H3H 

no8epXHOCTH Te.Ila TalOKe pacnOJiara10TCJ1 TOHKHe 3Kcypa6paHXHaJibHble xpRWH. MHo

rne MopQ>onorn XIX 8. C"l:HTaJIH 3TH xpRWH roMonoraMH JKa6epHb1X .nyr MHHOr. TaKHM 

o6pa30M, cpa8HeHHe c MHHoraMH n0380JUleT 3aKnlO"l:HTb, "!:TO 8HCUepaJibHblH annapaT 

1leJIIOCTHOpOTblX OTJIH"l:aeTCj{ HaJIH'fHeM pac"l:IleHCHHblX 8ttyypeHHHX JKa6epHhlX .nyr, H3 

KOTOpbIX .!I.Be nepeJJ.HHe npeo6paJ08aHbl 8 "l:e.JllOCTHYJO H Il0,ll'bSl3bl"l:HYJO. 

JoOJIOf A. rerre ( 1901) 3aKnlO'iHJ1, "!:TO 3IlHTCJIHit JKa6epHblX JieneCTK08 'ieJIIOCT

HOpoTblX HMeeT 3KTOllepMaJibHOe npoHCXO)K.lleHHe, 8 TO 8peWI KaK y 6eC"l:CJIJOCTHblX -

3HT011epManbHoe. Ha ocHo8aHHH 3THX 8bl80JJ.08 H co6cT8eHHblX 3M6pHonornqecKHX 

Hccne,no8aHHA A.H. Ce8epuo8 pa3pa6oTan reopHJO npoHcxo)K.lleHIDI "l:eJIJOCTHOpoTblX. 

Hapyxttble 11yrn MHHor OH npH3HaJI roMonoraMH 8HyypeHHHX .nyr aK}'JI H .npyrnx qe

JUOCTHOpOTblX. BhlXQllHT, 'ITO :iKa6epHble MeWKH y MHHor pacnonaraJOTCR ue.nHKOM 8HY

TPH OT :iKa6epHbIX 11yr, a y aK}'JI - Ue.JIHKOM cHapYJKH. Ha 3TOM ocHo8aHHH xa6epHblM 

MCWKaM npHnHCbl8aeTCJI npoHCXO)K.lleHHe 8HYTPH OT JKa6epHblX .nyr y 6eC"l:eJIIOCTHblX 

H CHapYJKH - y "l:eJIIOCTHOpOTblX, y KOTOPblX, KpOMe Toro, npoH30WJIO pac"l:IleHeHHe 

JKa6epHblX .nyr, qro npe.nycMaypH8aer Y'iaCTHe .!l.Byx pa3HblX rpynn MblWU 8 KOHTpOJie 

HX Jl8IDKeHHit (y MHHOr JlYfH KOHTpOJIHPYIOTCJI eJJ.HHCT8eHHOA MblWUeit; CM. c. 94). 
qCJIIOCTHoit .nyre A.H. Ceaepuo8 npHc8aHBaJI Tpe-rnit HOMep cpe11H 8HcuepanbHhlX 

.nyr, a OCTaTKaMH Jl8yx nep8b1X C"l:HTaJI ry6Hble XpJIIUH aK}'JI H HCKOTOpble XPJIIUH np~

poT080A 80POHKH neCKOpOAKH. <I>opMHP08aHHe "l:CJllOCTeA OH C8J13bl8aJI c Heo6xo

.llHMOCTblO y11epJKH8aTb no6hl'iy, a pac"l:IleHCHHOCTb JKa6epHblX .nyr - c He06XOllHMOI 

8KTH8HOMY XHIUHHKY n08b1WeHHOit HHTeHCH8HOCTblO llbIXaHIDI. 

HeKOTOpble o6CTOwrerrbCTBa 11Jioxo cornacyIOTCR c MHeHHeM AH. Ceaepuosa o He:Ja-

8HCHMOM npoHcxo)K.lleHHH 6ec"l:eJIIOCTHbIX H "l:eJUOCTiiOporblX. HanpHMep, CJIHWKOM cxQll

Hbl 8 o6eHX rpynnax l'OJI08HOA MOJr, rna.Ja, opraH cnyxa, na H BeCTH6y.1UlpHbllt annapaT. 

06IUHA npenoK Ha:maHHhlX rpynn ~ JlO!DKeH 6blJI o6Jia;:iaTb BCCMH 3THMH cypyicrypaMH, 

CJI~OBaTCJibHO, 6blJI JJ.OCTaTO"l:HO 8blCOKO paJ8HT. Tax: ero peKOHCTpyHpye-r H Ceaepuo8, 

1106aBJuul K npH8CJlCHHOMY cnHCKY cnHpaJibHblH K!IanaH 8 KHWe"l:HHKe, ne"l:eHb H JKCJN

HblA nyJblpb. 0CTilCTcJI HenOIDITHblM, KaKHM xe OpraHOM ,nblXaHIDI HJ llBYX aJibTepHa

TH8HblX 8apHattro8 OH Mor o6Jia.naTb - 3HTOllepMaJibHblMH JKa6epHblMH MeWKaMH HJIH 

3KTQD.epMaJibHhlMH :>Ka6paMH. He}')KC.llH np~oK He HMCJI HH roro, HH .npyroro? 

CJI~IUHlt nan 8 pa3pa6once npoHCXO)K.llCHIDI "l:eJIIOCTHOpoTbIX CWl3aH c HMCHllMH 

naneoHTOJIOf08. JI. 11. Ho8HUKWI ( 1983, 1998) COOIDKaeT l18YH03.llPC8blX 6eC"l:CJIIOCTHblX 

(B nep8yl0 oqepe.nb, TeJIO.llOHT08) c npemcaMH "l:eJIIOCTHOPOTblX no npH3HaKY napHoro 

xapaKTepa opraHa 060ID1HID1. 3ToMy o6be.nHHeHHIO Ho8HUKaSI npoTH8onocTaBJUICT 

QllHOHOlllPC8blX 6ec'iCJ110CTHhlX, y KO'l'OpblX o6otUITCJibHble KallCYJIW H .JIYK08Hllbl c6JIH-
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.-eHhl HJIH ~eHhl, a o6oHJITe.llbHhle Tp8.KThl YJCOJ>O'leHhl HJJH HCqel.JIH. :>Ka6epHhlC 

MeWKH 803HHK3IOT HJ P&CTYUlHX Ha8CTJ)e'ly 11pyr 11pyry KapMaH08 3HTO.llepMbl H 3KTO

.nepMbl, no3TOMY HX 3nHTeJIHjt, no MHCHHIO Ho8HUKOR, MO:lKeT 6b1Th CMewaHHhlM. 

CJ>.:>KaH8be (1981, 1993) npellJlO)t{H)I 8bl80.llHTb 'leJllOCTHOpOTblX HJ OCTeOCTpaK Ha 

OCH08aHHH HeKOTOpblX CXO.llHblX npHJHaK08, TaKHX KaK reTepouepKaJibHbJjt X80CT 

(K8K y a1cy11), napHhle rpy.llHble ll.1Ia8HHKH, HaJIH'IHe KOCTHOR TKaHH. t{emoCTHaSI H 

nO,ll'bSIJbl'IHIUI .llyrH, no MHCHHIO )l(aH8be, 8Cerna 6blJIH 8JaHMOC8SIJaHbl, He HMeJIH 

:J1Ca6epHoR <l>Y"KUHH H BOJHHXJIH HJ napyca ocreocrpaK, npen.nOJIO)f(.HTeJlbHO cymeCTBO

B88lllero Ha nepe11HeM Kpa10 HX rnoTKH. HenapHYJO Ho311p10 H npeHaJaJibHbIR CHHYC 

(K8K y MHKCHH) )l(aH8be npHJHaJI o6UlHM .llJISI nOJ80HO'IHblX 11pe8HHM npHJHaKOM. 

BepcHSI noro a8ropa c11HI11KOM npoTH8ope'IH8a. B 'l&CTHOCTH, CM}'lllaeT CHJibHblA 

C,!18Hr 8nepC.n BHcuepaJibHOro annapaTa OCTeOCTpaK, OT KOTOporo He38MeTHO HHKaKHX 

CJlell08 8 OHTOreHeJe 'leJIIOCTHOpoTblX. 

HaH60Jiee y6e.LurreJibHa 8 HaCTOSIUlee 8peMJ1 reopHSI npoHcxo)l(.!J.eHHSI 'leJJIOCTHopo

TYX, paJpa60TaHHIUI ,lhK. M3JIJieTTOM ( 1996 ). Alrrop 8CpffY11CSI K CTapoM)' npe11CTaB11e

HHIO 0 fOMOJIOfHH :lK&6epHbIX MellIK08 y MHHOr H a1cy11, a TaKJKe :lK&6epHbIX nyr MHHOilf 

no OTHOllleHHIO K 3KCTpa6paHXHaJlbHblM xpSIUlaM a1cy11, OT6poCH8 nonyJISipHOe MHeHHe 

06 aJlbTepHaTH8HblX 3M6pHOHa.JibHblX HCTO'IHHKaX :lK&6epHOro 3IlHTeJIHSI (3HTO.llepMbl y 

KpYIJIOpOTbIX H 3KTO.llepMbl y 'leJJIOCTHOpoTblX). )l(a6epHble llYTH MHHOrH H 8ffYTpeHHHe 

JD6epHble .zzyrn a1cy11 pacnOJiaraIOTCSI npOTHBOnOJIOJKHblM o6paJOM no OTHOllICHHIO He 

TOJlbKO K :lKa6epHblM MellIK&M (cHapYJKH H 8ttyrpH), HOH KO MHOrHM llPYTHM opHeHTH

paM (6plOWHOjt aopre, lllHT08HJlHOR :lKeJleJe, HHJKHeR SipeMHojt 8eHe H T.11.). 011HaKo 

:llCa6epHhle nyrH MHHOilf H 3KCTpa6paHXHaJlbHbie XPSIWH a1cy11 pacnonaraIOTCSI OTHOCH

TC11bHO 3TKX opHeHTHpo8 OJI.HHaKoeo (ecerna cHapYJKH). 06mHR npe110K 6ec'leJJIOCTHblX 

K 'leJJIOCTHOpoTblX, no MHCHHIO M3JIJierra, 06Jla.llaJI Hepac'l.lleHCHHblMH 8HYTpeHHHMH 

H BHellIHHMH xa6epHhlMH izyraMH. OCTaTKH 8HYTPCHHHX 11yr cpe11H co8peMeHHblX 

6eC'leJJIOCTHbIX ~e .lla8HO o6Hap~eHbl 8 8HJie 3M6pHOHaJibHblX JRKJla.llOK TJ)Cx nepell

HHX nyr y 3M6pHOH08 MHKCHH, a TaKJKe XpSIUleBOR .ll~KH Ha 8HYTJ)eHHejt CTOpoHe 

napyca y necKopoRKH. BHYTJ)CHHHe .zzyrn y npe11Ko8 'leJIIOCTHOpOTblx pac'l.lleHHJIHCb, 

no npe11n0J10)f(.CHHIO M3JIJierra, llJ1SI HHTCHCH<l>HKRUHH .llblX&TeJlbHbIX .ll8HXeHHR, T. e. 

llJ1JI aKTH8HOro npoKa'IH88HHSI 80.llbl qepeJ rJIOTJcy Ja C'leT ee MYCJCYJl&yYpbl. KpHTH

'ICCKHM aKTOM OH C'IHTaJI MOUlHblR 8bl.ll0X (llJlSI 3<t><l>CKTH8HOro OMblBaHHSI :lK&6epHhlX 

11eneCTK08), c KOTOpblM OH CBSIJbleaJI H nep8oHa'laJibHyK> <l>YffKUHIO 'leJJIOCTHOR llYTH, 

8RIUI ee 8 npellOT8pameHHH o6paTHOC'O TOK3 80.llbl qepeJ pOT npH 8bl.llOXe (HeCMOTpJI 

Ha JH&'IHTCJlbHhlR nepenan 11aB11eHHSI). 06paJ08&8llIHecSI 8 peJyJlbTare 'leJJIOCTH CTaJIH 

HCnOJib308&TbCSI llJ1SI y11ep:lK&HHSI, a no3.l1Hee - H Jax8aTa 1106bl'IH. 

fy6Hble XPSIWH aJcyJI M3JIJleTT C'IHTaCT OCTRTKOM K3pKaca MYCJCYJIHCThlX ry6, KO

TOpble HblHe MRKCHMaJibHO npe11CTaB11eHbl y necKopoifKH H HeCKOJlbKO cna6ee 8blpa

JICCHbl y XHMep. OHR orp&Hff'IHB&IOT •CTapyio pOToeyJO no110CT1»> - KaMepy 8nepe.llH 

oT 'ICJIIOCTHoR 11yrH. Eme necKopoRKa HcnonbJYeT ry6bl MSI pblTbSI, a xpSiwe8ble 

pb16bl - .llJISI OKpyrJieHHSI pTa npH CaMOM HCXO.llHOM cnoco6e JaxB&Ta KOpMa - nyreM 

ecac1:i18aHHSI 8MecTe c 80.lloR (<t>aKTH'leCKH, 111:i1xaTeJ1bHoro .ll8HXeHHSI). Pe11yKUHSI 

CTapoR pOT080R nOJIOCTH y aJcyJI (YKOPO'-leHHe H YMeHbllleHHe 06'beMa) o6yCJIOB11eHa 

npeo6paJOBaHHSIMH, H&CTYflH8llIHMH nocne nepexo11a pOJIH XBaTaIOlllHX tfeJJIOcreR K 

'ICJllOCTHOR .!lyre, KOTOplUI Il0.ll8eprnacb npH TIOM rnnepTpo<l>HH H 8blll8HffYJl&Cb 8ne

pen 8 Ka'leCT8e H080ro pTa. OOJiyqaeTCSI, 'ITO 'leJJJOCTHopoTble KOpMSITCSI npH noMOIDll 

,IUilX8TeJlbHOR rJIOTKH, nOCKOJlblcy XB&T&TCJlbHU anarrrauHSI 'ICJIIOCTeA eCTb peJyJibTaT 

HHTCHCH<l>HKaUHH .llYX8TC11bHOA <l>Y"KUHH. 
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HAAKJ\ACC Pbl&bl (PISCES) 

XapolCT8J»fCTHICO HOAKAacca 

Phl6b1, KaK H KpyrnopoTble, - nepBH'IHO-BO./lHble nOJBOHO'IHble, HO OHH OTHO

CJITCH K 11pyroM}' paJJle.ny CIOJlTHCia, 'leJIIOCTHOpOTbIM, c<t>op.~rnpoeaerneMycR Ha rryru 
3BOJIIOUHH XHIUHH'leCTBa. 3TH )l(HBOTHble o6naaaIOT Ha6opOM CBOHCTB, He06XO./lHMblX 

J1JIR npecne.noeaHHJI 6blCTJ'OH, MaHeepeHHOH H OTHOCHTeJlbHO KpynHoA no6bl'IH, Jl)UI 

cXBaTblBaHHJI }l(epTe WHpoKo pacKpbleaK>IUHMCH pyoM c CKJibHblMH 'leJIIOCTJIMH. Hx 

BHCUepaJibHbIA CKe.JieT, HCXO./lHO 'IHCTO }l(a6epHblA, npeo6pa3oeaH enepenH B KYCaJO

IUHe 'leJIIOCTH, eepXHIOIO H HIDKHIOIO. YcoeepweHCTBOBaHa JIOKOMOTOPHaJt CHCTeMa, 

1ITO OCHaCTHJIO TaKOfO XHIUHHKa 6oJiee 3<t>Q>eKTHBHblM annapaTOM YHllYJIJIUHOHHOl'O 

WiaeaHHJI. CHcreMa fUlaBHHKOB BKJIIOqaeT HecKOJibKO HenapHbIX H nonoJIHeHa ./leyMJI 

tcareropHHMH napHblX J1J1aBHHKOB - rpy./lHblMH H 6pIOWHblMH. Te.no noKpblTO 'leIUY

eA, Ha 'ICJIIOCTJIX HMeIOTCJI HaCTOJIIUHe Jy6bl. 3a e./lHHH'IHblMH HCKJIIO'leHHJIMH, pb16bl 

HMeIOT O!lHH Kpyr Kpoeoo6pameHIDI, B cep11ue HaxO!lHTCJI BeHOJHaJt KpOBb, KOTOpaJt 

HHf!le He CMeWHBaeTCJI c apTepHaJibHOA KpOBbIO. BHcuepaJibHblA CKe.JieT o6paJoBaH 

pacl{JleHeHHblMH JlYI'liMH, pacnoJio:JKeHHblMH B CTeHKaX fJIOTKH, HJHyrpH no OTHOWC

HHIO K :llCa6paM. 

,ll.nJI aicyJI H CKaTOB xapaKTepHO HaJIH'IHe JlJUlKOH,!lHblX qewyA B noKpoeax. OT

CY'fCTBHe B CKeJJere HaCTOJIIUeA KOCTHOA TKaHH (XOTJI HJBeCTHbl npHMepbl 06blJBeCT

BJJeHIDI xpJima, 6JIH3KHe no fHCTOJIOrH'leCKOH KapTHHe K CHTyaUHH <t>opMHpoeaHHJI 

KOCTH, OcTeoreHeJa), pa3,lleJieHHe ITOJIY}l(36p Ha KaJK.llOH )Kll6epHOA ayre WHPOKOA H 

JUIHHHOJi: KO:lKHOH neperopOJ1KOit, npHCYfCTBHe cnHpaJibHOfO KJianaHa B KHWe'IHHKe, 

COBOKynHTeJlbHblX opraHOB Ha 6ptoWHblX JlJiaBHHKaX y CaMUOB, o6ecne'IHBaIOIUHX 

BHyfpeHHee OfUIOJlOTBOpeHHe, H T • ./1. 0HH He HMelOT opraHOB B~Horo AWXaHHJI, 

TilKHX KaK JierKHe HJIH UJiaBa'l'e.JlbHblH UYJblpb. 

BHewHe aK)'JibI H cKaThl paJJIH'laIOTCJI He CTOJibKO Q>opMoA TC11a, CKOJibKO pacnMo

)l{eHHeM Hap~HblX xa6epHblX OTBepcTHit, KOTOpble y aKYJI OTKpblBaIOTCJI no 6oKaM 

fOJTOBbl nepe.n I'PY./lHhlMH fUl3BHHKaMH, a y CKaroe - Ha HIDKHeit CTOPOHe fOJTOBHOfO 

orne.na. y XHMep ece }l(a6epHble ll{eJIH npHKpblTbl CHap~ eaHHOA )Kll6epHoA lq)blW

KOA c xpJIIUeBblM KapKacoM. 

Oco6eHHOCTH opraHHJaUHH XpRmeBblX phl6, KaK H apyrHx .lKHBOTHblX, yao6Ho 

paccMOTpeTb Ha KOHKpeTHOM ITPHMepe, B pOJIH KOTOporo Mbl HCnOJibJyeM WHPOKO 

pacnpocypaHeHHYJO e )'MepeHHblX eo.nax THXoro H ATJiaHTH'lecKoro oKeaHoe, B 'laCT

HOCTH, B qepHOM MOpe KQJIIO'IYJO aicyJiy, HJIH Ka'I'paHa (Squalus acanthias). 
KaypaH npHHaLl,1Ie:JKHT cpeJJ,H aJ<yJI OTiiOCHTCJibHO npo.nBHHYJ:'OMY ceMeikrsy Squalidae 

(K011IO'IHe 3K}'Jibl). 3ro 6hlCTpb1Ji: XHIUHHK, 3$Q>eKTHBHblit OXOTiiHK Ha Pbl6. 

Baewaee crpoeHHe. KaypaH - HeKpynHasi: aKYJia, JJ.JIHHa Te.Jia .no 1,5 -2 M, CaMKH 

lq)ynHee caMUOB. y Hero CH.JlbHO BblTJIHyrOe, Kpyrnoe B nonepe'!HOM ceqeHHH TC.IIO, 

330CTpCHHOe enepe.nH H yllJIOIUeHHOe CHHJY pblJlO (rostrum), cymeCTBeHHO BblCTy

natomee enepen OT POTOBOfO OTBepcTIDI (pHC. 59, I). Te.no nocreneHHO HCTOH'l3eTCjl 

K JMHeM)' KOHUY H 33KaH'IHB3eTCJI xapaicrepHblM llJUl a.KYJI HepaBHOJIOnaCTHblM (re-
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PHc. 59. KonlO'Wl &K)'Jla, HJIH IGlTpaH (Squa/us acanthias): 
l - JXlC!l>yM; 2 - r118.l; J - 6phl3raJlbUe; 4 - llCHTHHOBbl.A wim; 5 - CDHHHWe lllUlBHHkH; 6 - rerepo
UCPIC8JlbHblR XBOCTOBOA Tl.118BHHK; 7 - 6plOWHoA Tl.llaBHHK; 8- DOJIOJKeHHe OOKOBOA JIHHHH; 9 - rp)'JJ;HoA 

IJJl&BHHK; JO- JU6epiu,re UlCJ1H; l J - poTOBIUI ll.ICJ!h; 12 - HOllll>ll 

repouepKMbHblM) XBOCTOBhlM 11JiaBHHKOM. Ero eepXlUUI JionaCTb KpynHee, H e HeA 

npO.!lOJ1)1(3CTCjl nJiaBHO OTOrH)'TblA eeepx XBOCTOBOA CTe6eJib c oceBblM CKeJieToM; 

ecJIH :llC:e npHHHMaTb BO BHHMaHHe JIHWb KO:lKHble JIOnacTH, TO HJ HHX, K.aK npaBHJIO, 

K:pynHee HIDKIDUI. HMeJOTCjl eme .nea HenapHblX 11JlaBHHK.a - cnHHHhle, KIDICLlhlA - co 

ceo6o.nHhlM lllHnoM Ha nepe.nHeM KpaIO. Ho o6bl'IHoro .!lJljl aicyJI aHaJihHoro 11JiaBHHKa 

3JleCh HeT. Henocpe.ncTeeHHO noJanH I'OJIOBhl TyJIOBHllle HeceT no 6oK.aM napy KpynHblX 

rpynHhlX 11JiaeHHKOB. He6oJihlllHe 6p10ll1Hhle 11JiaBHHKH pacnOJimKeHbl Ha JanHeM KOH

ue TyJIOBHllla. Ilapttble 11JiaBHHKH MOryI' aKTHBHO MCHJITh HaJ(JIOH H ~ py.IDIMH 

rny6HHbl. 

Me:JIC.lzy 6ptolllHhlMH 11JiaBHHK&MH pacnMO:lKeHO crmepCTHe KJIOBKH e BH.lle npo.1tOJ1b

noA llleJIH (CM. PHC. 66, 14; PHC. 69, 8). y caMUOB (CM. pHC. 69, E, 16) enyrpeHHHA 

Kpatt KaJK.!lOJ'O 6pJOWHOJ'O 11JlaBHHKa yro.nmeH H BblTJIH)'T 8 .!lJIHH}', o6paJyJI TBepJtblA 

KOrryJijlTHBHbIA npH.UaTOK c rny60KHM )l(CJI06KOM Ha BttyrpeHHeA CTOpoHe. 

Oo 60KaM roJIOBbl paJMClllCHbl KpYilHble rJiaJa, OKpyxeHHble HenO.!lBIDKHblMH BeKa

MH - eepxHHM H HH.lKHHM. KpynHoe cepnoBH.llHOe poroeoe OTeepcTHe pacnoJiaraeTCJI 

Ha HmKHeA cropoHe roJIOBbl, cymeCTBeHHO OTCTyJUI OT KOHUa pwia (POT - nonepe'l

HblA, B OTJIH'IHC OT KOHe'IHOfO). Ha HHJKHeA cropoHe phVla enepeJtH pTa BH.llHa napa 

pa3.!J;BOeHHblX H03Jlpett. 

Ha OOKOBblX CTOpoHax f'OJIOBbl 8 33,llHeA ee 'I&CTH OTKpb188eTCji no mm. )1(36epHWX 

OTBepCTHA B BH.!le llOBOJlbHO KOPOTKHX eepTHKMbHblX llleJiett. BnepenH OT HHX, no-

3MH H t{yrh BblWe rJiaJa JICJKHT eme OL{Ha BHCUepaJibHaR lllCJllt, BeJlYlllU 8 rnOTJcy, -

6pb13faJibUe (spiraculum). 

KolKHwe nmcpoaw. lI,ml aKy.11 xapaJCTepHhl MHOfOCJIORffblA 3nH.llepMHc (pHc. 60) c 

6oJJbWHM KOJIH'leCTBOM OllHOKJleTO'IHblX KO:lKHblX :lKeJieJ H npo'IHbJit KOplfYM, B KOTOpoM 

KOJIJlareHOBble BOJIOKHa pacnoJio:lKeHhl CJIO}IMH. KopHYM <J>opMHpyeT 11JiaKOH.llHhle qe

llJYl'l, .!lOBOJlbHO MCJIKHe, HO CMeHJICMble 6oJiee KpynHblMH no Mepe pocTa aK}'Jibl. 0HH 

COCTOsrr HJ KOCTeno.no6Horo MaTepHana - .1teHTHHa. KaJK.!lw:r tJeIU~Ka npenc-raBJIReT 

co6ott TIOJlhlA OC'TpOKOHC'IHhIA KOHYC (KOJina"IOK), HeMHOJ'O BblCTynalOlllHA Han no

eepXHOCTbJO 3TIH.!lepMHCa, c WHpoKHM llHCKOBH.llHblM OCHOBaHHCM, yxpe11JieHHblM 8 

rny6HHe KOpffYMa. BepwHHa Konyca o6;rnuoeaHa 6oJiee npO'IHblM, 3Ma.Jieno.no6HblM 

MaTepHaJIOM; 3TO TalOKe neHrnHa, nOCKOJibKY OTKJIMblBaeTCJI OH KJleTKaMH KOpJcyMa, a 

He •3MaJieeoro opraHa• 3nH.!lepMHca. PacnMO:lKeHHble Ha 'ICJIIOCTIIX 3}'61>1 <J>aKTHlJecKH 

H,lleHTJf'lHbl 11JlaKOll!lHblM qewyRM. 
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Pac. 60. Il.naJC:OHJlHU qeorySI: 
.A - sepntlWlbHYA Pll3PC3 'ICIDYM B3POCJJOA u:ynY; 6, B - cnnHH p13BHTHJI 'ICIDYM a 3nH.!lepMHce w-
6pHOHa (KOPHYM HC HJo6paxi:H); Jj - 4><>PM8 6y.1IY1UeA 'ICIDYM OKOK'IBTCllbHO c4>oPMHpoaaHa 3MBnCBYM 

opraHoM, OTICJl3.11Ka JlCHTHHa He Ha'laTB; B - o6paJOBaHHC 'ICWYH 6.11HJKO K 1asepweHH10; I - JICHTHHOBYR 

KOtzyc; 2 - KOllfl8'10K H3 TBep.11oro JlCHTHHa; 3 - 3fikl!CpMHC; 4 - KOpH)'M; 5 - nooocn., 38IlOllHCHH8JI 

nynwtoA; 6 - OCHOBIUfHe; 7 - meAxa; 8 - QllOtnOOnaCTY; 9 - 3MllJICBYA opraH 

13 12 }} 10 9 8 7 6 

• PHc. 61. CICCJ'leT KWIJOCICA aicynw, HJIH JC8TP8Ha (Squalus acanthias): 
l - MOlroaoA 'lepen; 2 - nona'T'O'IHYR OT.llcn nne'leBOro noAca; 3 - TYnosHIUHYR OTJlCll nOOBOHO'IHHKa; 

4 - Clll(HHYC nnBBHHJCM; 5 - XBQCTOBOA nnBBHHK; 6 - XBOCTOBOA OTJlcn Il03BOHO'UIKIC8; 7 - 6a3anbHbdt 

lQ>llW 6p10WHoro nnll.BHHIC.B, npo,nOlllKeHHYA y caMua KonymrrHBHYM npM.IIllTKOM; 8 - p8.!1HllllbHYe lQ>lllllll 

6plOWHOro nnaBHHKa; 9 - TBJOBYA noAc; 10 - Pll.llMB/lbHYe XpA.WH fPYJJ.HO('() MllBHHKa; 11 - KOlDIU 

JlOR8CTb Il>YJlHOro nnaBHHKB; 12 - 683aJibffYC XP"WH rpy.11Horo nnaaHHKa; 13 - XOpat(OHJl,HWA OTJlColl 

MC'ICBOfO not1ca; 14 - BHCUCPaJJbHYA 'lepen 
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Y KaTPaHa BellHKOJienHo pa3BHTbl KOJKHble opra.Hbl qyBCTB, OTHoc1uuHec.S1 K 6oKoeoA: 

JIHHHH, npH'ICM 3,D.CCb HeBpOMaCThl 38ll.l.HlUCHbl OT npHKOCHOBeHHA: 6onee Ha;:r;CXHO, 

'ICM y MHHOrH (CM. HHJKe). 

CKe.11er. CKen:eT aicyJibl He co.nep~T KOCTHoA: TK.aHH, a COCTOHT TOJlbKO HJ xp.R

ma, KOTOpblit, npaB,lla, MO:lKeT nponHTbIBaTbCH HJBCCTblO, npHo6peT8JI noBblWCHHYJO 

mep,nOCTb. OcHOBHhle qacTH cKe.neTa (pHc. 61) 3TO oceeoit cKen:eT, qepen, HJIH CKCIICT 

ro.IIOBbl, H CKClleT KOHel.fHOCTeit. 

Ocesou cKeAem - 3TO noJBOHO'IHHK, HJIH no3BOHO'IHblit CTOJI6 (columna 

vertebralis), o6paJOBaHHblit 60JibWHM KOJIH'ICCTBOM noJBOHKOB (vertebra). 0CHOBH8JI 

'IaCTb noJBOHKa - TeJio (pHc. 62, 7), npoHHJaHHoe no ueHTPY CKBOJHbIM OTBepcmeM, 

qepeJ KOTOpoe npoxo.nHT xop.na. 0Ha 'IaCTH'IHO nepe)l(aTa KOJibUCBH.llHblMH TeJiaMH 

nOJBOHKOB, npH.llalOlUHMH eA: qcrrKoo6paJHYJO <t>opMy, nocKOJlbKY KIDK.lloe Ten:O HMeeT 

cnepe.nH H CJa;:r;H my6oK.He Bna;:r;HHbl KOHH'ICCKOit <t>opMbl, o6paJyiolUHe Me)l(Jl)' CMeX

HblMH nOJBOHKaMH 061.eMHCTble KaMepbl (pHc. 62, 5). IloJBOHKH c TaKHMH TeJiaMH 

Ha3blBaJOTCR .llBORKOBOrHyYbIMH, HJIH aM<t>HUCllbHblMH. Ceepxy OT TeJI OTXQ.!l.SIT eepXHHe 

JlYTH, COBMCCTHO o6paJyiolUHe cnHHHOMOJfOBOA:, HJIH noJBOHO'IHbIA:, KaHaJl (pHc. 62, 
4) .l1JIR CflHHHOfO MOJra. Ero CTeHKH flOCTJ>OCHbl HJ WIOTHO COMKHYfbIX TPCYfOJJbHhlX 

31leMeHTOB.llBOHKOfO po.na- co6cTBeHHO BCpxHHX JJYf (pHC. 62, J), noKOfflUHXCff OCH0-

88HH.SIMH Ha TeJiax flOJBOHKOB, H BCTaBO'IHblX nJiaCTHHOK (pHC. 62, 2), o6pameHHblX 

sepwHHaMH BHHJ H npOTHBOflOCTaBJJCHHblX npoMCJKYfK&M TeJ'J. Bee OHH npOHHJaHbl 

OTBepCTH.RMH .llJiff HepBHblX cnHHHOMOJfOBblX KopewKOB (pHc. 62, I). BHHJ OT Te.11 no-

3BOHKOB OTXO.llffT HIDICHHe .n:ym, KOTOpble B T}'JIOBHlUHOM OT.nene WHpoKO pa3Be.neHlil 

B CTOPOHbl (pHC. 62, 6) H .naxrr onopy KOpOTKHM pC6paM (Costa). B XBOCTOBOM :lKe OT

.ne.ne - no3a,IlH OT KJIOaKH - HH:lKHHe .nyrH CMblKalOTCH Me)l(lly co6o}i BHHJy, o6paJy.ff 

TaK Ha3blBaeMblit reMaJJbHlilA KaHaJl, <f>yrJIHP .llJiff KpOBeHOCHblX cocy.noe (XBOCTOBOA: 

aprepHH H npoXO.ll.HlUeit no.n Heit XBOCTOBOA: BeHlil). 

3 

7 

Piie. 62. CrpoenHe no3BOHKOB aJCYJIW: 
A - l)'nOBHWHWe no1BOH1CH, paJpelllHHWe B canrrrani.HoA llJIOCKocnt; J; - orpe30K XBOCTOBOro OT.llen& 

R03BOHO'IHHK8, BH.ll Bnano6opora; 1 - OTBeJ>CTJUI Jl1lJI K.OpeWKOB CnMHHOMOll"OBWX Hepsos; 2 - BepXHU 

llCTUO'IHaJI IlJUICTHHKll; 3 - OCHOBHaJI &epXHJUI (He&p8.llbHaJI) .ayra; 4 - ITOlllOHO'IHYA KaHan; 5 - npo
CTPl.HCTBO, 33HJITOe OCTaTKOM xop.a1i1; 6 - HHJ1CHJ1J1 .ayra (6oKosoA OTJ>OCTOK) l)'nOBHWHOro no1B0Hu; 

7 - Te!IO TIOJBOHKa; 8 - HHlDIJUI (reM&nbHIUI) .ayTa XBOCTOBOro TIOJBOHKa; 9 - UHaJIY .llJIJI XBOCTOllOA 
lleHW H XBOCTOBOA &prepHH; JO- HHXJUIJI BCTallO'IHaJI IVl8CTHHJt8 
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PHc. 63. CICCJICT l'OJIOBW KWIIO'leA aK}'JIW, HJIH K.al'paHa (Squalus acanthias). BHJJ. c6oicy: 

J - J>OCTPYM; 2 - MooroBOA 'ICpen; 3 - ma.JHHUB; 4 - MOJroswi K8Jlcyna; 5 - CllyxOBaA uncyna; 6 -
OOJlOlKCHHC 6pbl3raJlblla; 7 - I1fOMaHJUt6yJIJ1pe; 8- JICXllWHC B CTeHICC rnOTlOf x.a6epttble JzyrH; 9 - JIC

lUlllHC nan. XOJKCA 3KCTpa6paHXHIVlbHble XPllWH; JO - 33,DJ{HA XOHCU KOnyJibl JU6epHblX Jzyr; I I - no

JIOJKCHHC 1-V xa6epHblX IUClleA; 12 - l"HOK.!l; 13 - 683HrMa.11e; 14 - MCICXCJICB XJHIW; 15 - ry6HHe 
JqHIUlll; 16 - HC6HolCB8JlPllTHld xptlll.l; /7 - 06oturre.11w11u1 1W1cyJ1a 

Ta.KHM o6pa30M, y aJCYJibl, KaK H y .apymx pw6, OOOBOHO'IHHK 00.llPalllCllCH Ha ABB 

OTJlClla - TyJIOBHlUHbllt H XBOCTOBOlt. 

l/epen aK}'Jibl (pHC. 63) BOOJIHe THilH'IHO IlWlP~CllCH Ha oceBOA, HJIH M03roBOI, 

'lepen H BHCUepa.JibHbllt CKe.JleT. 

Oceeolt 'ICpen (neurocranium) COCTOHT HJ M03J'OBOA KOP06KH (KancyJibl; PHC. 

63, 4). KancyJI opraHoe 'IYBCTB H pocrp)'Ma (pHc. 63, 1). M0Jroeru1 uncyJia npo'IHa, 

ee CTCHKH H Kpblwa 06pa30eaHbl TOJICTblM XpSllUOM, TOJlbKO enepeJJ.H, CO CTOpOHbl 

pocrp)'Ma B BH4C HOCOBOA 1l&CTH JIO,llKH B Hee Be.ACT KPYilHOe OTBepcTHe, nepCJJ.HJIJI 

cl><>HTaHeJib. 

fJia3HHUbl JIC.JKaT no 6oKaM OT Moora, nepeJJ. HaMH qepen c WHPOKHM OCHOBaHH

eM - DJiaTH6aJBJibHhlA. Xopowo npeJJ.cTaBJieH JaTblJIO'IHbllt OTJJ.eJI qepena, IX H 

x HepBbl BhlXO.IUIT qepeJ OTBepcnm B ero CTeHKC (a He OOJMH Hero, KaK y MHHOrH). 

Ha3M OTK.pblBaCTCJI JaTb[JIO'IHoe OTBCpcnt:e (foramen occipitale) ll.JUI nepe.nHero KOHua 

CDHHHOI'O MOJra. CJiyxOBblC KaDCYJibl - KJ>yDHble XpSllUCBble MOHOJIHTbl (pHC. 63, 5), 
epocwHe B OOKOBble CTeHKH qepena 0038.nH fJlaJHHU (pHc. 63, J). IlOCJienttHe JJ.OBQJlbHO 

my6oKH H 3<1>4>eKTHBHO JalUHlllalOT rJia3Hble Sl6JIOKH ceepxy, cnepeJJ.H H CJMH. 06o
JUITCJihHble KancyJihl (pHC. 63' 17) BblfJISl,lUIT KaK o6palUCHHble enepCJJ. H BHHJ 'laWH. 

BHcuepanhHbllt cKen:er (splanchnocranium) DpeJlCTilBJISleT co6olt upKac fJIOTKH KaK 

nepeJJ.Hero OTJJ.en:a KHWC'IHOlt rpy6KH, npoHH3aHHoro JKa6epHblMH llleJUlMH. 3JieMeHTW 

:noro CKClleTa JIC.llCaT MCXJJ.Y llleJUIMH (pHc. 63, 11) B OCHOBaHHH )1{36epHblX neperopo

JlOK H HMCJOT BH4 'IJICHHCTblX o6pyqeA. HaH6o.rree OOJIHO OOCTJ)OCHbl .llC86epHble JlYrH 
(arcus branchialis; 8), CBSl3aHHble c JJ.blXaTCJibHOlt 4>YHKUHelt, oco6eHHO BTOP&JI HJ 

IDITH (y HCMHOI'MX BH40B ecero wecTb H JJ.U.e CCMb JJ.yr). l<ruK.n&JI COCTOHT HJ 'leTblpeX 

napHblX 'IJICHHKOB H OJJ.HOI'O HHJKHero Henapuoro, T8K HaJblBaeMoA KODYJibl {pHc. 

63, 10). BepXHHe 'IJICHHKH CB06o.zlHO npHJieralOT K OOJBOHO'lHHJCY H 00.D,BH.lKHhl OT

HOCHTC11bHO Hero. )Ka6epHb1C JlYrH COf'HyYhl JHrlafOM, npH H3MCHCHHH YfJIOB MCXA}' 
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'l.fleHHKaMH BblCOTa nonepellHOro celleHKil mOTKH MeHJICTCH s WHpoKHX ~enax. Ha 

D.Byx cpe.!IHHX l(.])eHHKaX KaJK.D.OR CTOpOHbl Clf.IIJIT B BH.D.e rpe6HH TOHKHe H A/IHHHble 

xpHwesble crepxeHbKH - :lK86epHble .Jl)'llH, noMepXHsaiowHe urnpoKYJO :itra6epH)'IO 

neperopQ!I.Jcy. 

qe1uocrHaH ,llyra (arcus mandibularis) rny6oKo cneuHaJIHJHpoaatta s Ka'lecTBe 

xaaTaTeJJbHoro annapaTa. Otta o6paJosaHa TOJibKO D.BYMH napaMH KpyTIHblX xpHweR, 

KOTOpble HeCyT Jy6bl H sepOHTHO COOTBeTCTBYJOT D.BYM cpe.!IHHM 'IJleHHKaM :JKa6epHOR 

Jl}TH, o6paJ}'K>lUHM OTKPbITblR snepeu yroJI. BepXIDUI 'ICJUOCTb npeD.CTaB.JieHa TaK Ha

JblBaeMblM tte6ttoKsanpaTHblM XPHWOM (palatoquadratum; pHc. 63, 16), HH:JK

HHH - MeKKeJieBblM XPHlllOM (cartilago Meckeli; PHC. 63, 14). Baxtto, l(TO Ha cpeD.HeR 

JIHHHH f'OJIOBbl KaJK,llblR HJ HHX npo'IHO COe.llHHeH c OD.HOHMeHHblM XPHlUOM npyroR 

CTOpoHbl (T. e. KOHTpa.JiaTepa.JibHblM 3JieMeHTOM, CBOHM a.HTHMepoM), B peJyJibTare qero 

l(CJllOCTHasl nyra caMOCTOHTellbHO no)l.llep:JKHBaeT CBOIO BHYfPeHHIOIO npollHOCTb H He 

cnoco6tta K nonepe'IHblM nect>opMaUMM. 

Me)l(Jly :itra6epHb1MH .!lYfaMH H 'leJllOCTHOR eyroR pacnOllO:lKCHa ewe OD.Ha, nQ!IbJIJhl'l

HaR, HJlH fHOHD.Hasl, nyra (arcus hyoideus), JaHHMalOlllasl npoMe)KyTOllHOC noJIO:JKeHHe 

H no csoeMy cl>YHKUHOHaJlbHOMY JHalleHHIO. Otta noD.BelllHBaeT 'le.JJIOCTH)'IO f1YI"Y K oce

BOMY qepeny, nOD.BIDKHO H B TO :JKe BpeMH D.OCTaTOllHO npOllHO. 0.llHOBpeMeHHO :na .nyra 
coxpaHJJeT TIOJIHOUeHHOe )"l'aCTHe B pa6ore :JKa6epttoro annapaTa. IlQ!lbHJbll(Haff ;:cyra 
BKJllOllaeT D.Ba napHblX 'IJleHHKa H OD.HH HenapHblH. BepXHHA HJ napHblX, COCD.HHeHHbdt 

co CJiyxosoR KancyJioR 'Iepena, - rnoMaH.llH6ym1pe (hyomandibulare; pHc. 63, 7), HJJH 

noD.BeCOK, OT KOTOporo HaJan, B rHOHD.H}'K> neperoponicy HD.yT BeTBHCTble :itra6epHble 

JIY'IH, a snepeu - npollHble csHJKH K xpHwaM llCJIIOCTHoR JIYTH. TaK peaJIHJyeTCH rno

CTHJIHH, nOD.BeCKa 'ICJllOCTHOR D.YTH K qepeny HCKJllOl(HTCJlbHO 3a Cl(CT TIO)l"bHJbl'IHOR 

J()'fH. CpeD.HHi:t napHbIR 'llleHHK no)l"bHJbl'IHOR JIYfH - 3TO rHOH..11 (hyoideum; pHc. 63, 
12), a ttenapHblH - KonyJia, 6aJHrnane (basihyale; pHc. 63, 13). 

PacnoJIO:JKeHHble B6JIHJH YTJIOB PTa KO:JKHble CK.llanKH conep:itraT ewe tte60llbWHe 

xpHweshle cTep:JKeH&KH, ttaJb1saeM1>1e ry6HblMH xpHwaMH (pHc. 63, 15). HH:JKHHR 

ry6HOR XPHlll npHKpellJICH coe.llHHHTCJlbHOR TKaHblO K MeKKeJieBy XPHIUY, sepXHHe 

xpHlllH JaKpervieHbl TOJibKO s Koxe. TpanHUHOHHOe MHeHHe npHHHMaJIO 3TH xpHWH 

Ja OCTaTKH caMblX nepeD.HHX BHCUepaJibHblX D.Yr, a lleJIIOCTHOH nyre npHCBaHBaJIO 

III HOMep; roma nQ!(bJIJblllHaR .nyra nClll}"iaJia IV HOMep, a :itra6epttwe .!lYf'H - c V no IX. 
,lbc. M3JVIeT ( 1996), K.aK ynoMHHyTO pattee ( c. 108), CllHTaeT ry6ttble xpHIUH ocTaTKOM 

CKCJieTa npenpoTosoR sopOHKH. B 3TOM CJI)"lae lleJJIOCTHasi: .uyra - caMasi: nepeD.HRH. 

Hemy6oKo non KO:JKeR no ttapyx.HOMY KOHTYPY KaJKD.oR :JKa6epttoR neperopo.llKH 

Bblllle H HIDKe xa6epttoro OTBepcTHH Jie)Klff napa TOHKHX BHeWHHX xa6epHblX JlYf -
3KCTpa6paHXHaJlbHblX xpHweR (pHc. 63, 9). 

CKeAem napHblX H HenapHblX llA06HU1'06 (CM. pHc. 61) CYIUeCTBeHHO pa3.11JAaer

cA. Il.11.aBHHKOBasl ruiaCTHHKa y aJcyJI .!ICJIHTCH Ha KO:JKH)'IO JIOnacTb (CM. PHC. 61, 11), 
yicpellJleHH)'JO 3JiaCTHHOBblMH HHTHMH (elastotrichia), H MHCHCTYJO JIOnaCTb, HMelOI.IzyIO 

BHYfPeHHHR xpHmesoR CKeJieT. B [lJlaBHHKOsoR TIJiaCTHHKe cnHHHblX ruiaBHHKos (cM. 

pHC. 61, 4) MHCHCTaff JIOnaCTb l(aCTH'IHO norpyx.eHa B rny6b ocesoR MYCJcyJiaT}'Pbl. 

8 XBOCTOBOM [lJlaBHHKe CKeJieT MHCHCTOR JIOnaCTH o6paJOBaH r.JlaBHblM o6pa30M npo

llOJI}l(eHHeM noJsOHO'IHHKa (cM. pHc. 61, 5). 
IlapHbie TIJiaBHHKH HMelOT, nOMHMO CKCJieTa CB06oD.HOR KOHellHOCTH, TBKXe llO

UOllHHTellbH)'JO onopy - noHca, norpyx.eHHble s Mycicynal)'J>y TYJIOBHIUa. 

IlJie'leBOi:t nOHC D.aeT onopy rpyD.HbIM TIJiaBHHKaM. OH COCTOHT HJ JlByx npOllHO 

COCD.HHeHHblX no UeHTpy nOllOBHHOK, COBMecTHO OXBaTWBalOlUHX T)'nOBHute nooa,nH 
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l'01IOBhl CHHJY H c 6oKOB xpsnueeoA AYJKJCOA (npnicpen.n:eHHOA KV }IC36epHoA .nyre). Ha 

cepellHHe BblCOTbl KIDK.lla.JI TIOJIOBHHKa HMeeT 6yropoK JllUI npH'l.lleHeHHJI XpSIUleBOOO 

CKCllCTa CB060llHOA KOHe'IHOCTH. HIDKe Hero pacnooaraCTCJI KOpaKOHJJ,HIUI 'IaCTb nOJICa 

(CM. pHC. 61, 13), a Bblllle - 11onaTO'IHaJI 'IaCTb (CM. PHC. 61, 2). 
6pIOWHble n11aBHHKH npHKpen11eHbl K Ta30BOMY TIOJICY (CM. pHC. 61, 9) -

TOHKOA nonepeqHoA n11aCTHHKe, JaKJIIO'leHHOA B 6plOI1IHYIO CTCHKY enepe,IlH OT 

KJIOaKH. 

B n.n:acTHHKe napHoro nJiaBHHKa KO:lKHIUI H MJICHCTaJI 11onaCTH npnMepHo paeHw 

no nJIOUlaJIH. K.apKac KO:iKHoA 11onaCTH o6paJoeaH 311acrnHOBhlMH HHTJIMH. B rpyll

HOM nJiaBHHKe xps:imesoA CKeJieT OCHOBaHHJI MJICHCTOA 11onaCTH o6pa30BaH -rpeMJI 

KPYflHbIMH 6aJaJibHblMH 3JieMeHTaMH (basalia, CM. pnc. 61, 12), a 611n:JKe K KPaJO -

HeCKQ1JbKHMH pJlllaMH TOHKHX nan:o'IKOBHllHblX 11yqeBblX XPJllllCH (radialia, CM. PHC. 

61, JO). B 6pIOWHOM nJiasHHKe MJICHCTIUI 11onaCTb HMeeT TOJibKO OllHH PJlll no11Ho

ueHHblX paJIHan:HA (CM. pnc. 61, 8) H OllHH npollOJibHblA nan:o'IKOBHllHblA 6a3aJibHblA 

XpSIUl (CM. pHC. 61, 7), KOTOphlA Y caMUOB YMHHeH, YCJIO:lKHeH H COCTilBJUleT OCHO&y 

KOnyJIJITH BHOJ'O npHJian~a. 

MwmeqJtaJI CHCTeMa. B napHeTaJibHOA (6oKOBOA) M)'CKYJiaType, KOTOpoA npH

Ha,n,JlC:JKHT llOMHHHPYIOlllaJI Macca COMaTH'ICCKHX MblWU, 803HHKI1IHX H3 MHOTOMOB 

COMHTOB, MHOCCnTbl pacno11o:JKeHbl "lpe38bl"laAHO KOCO. Ha npoJIOJibHOM pa3pele OHH 

o6pa3YIOT 3Hf3aroo6pa3HblA pHC}'HOK, a Ha nonepe"IHOM pa3pe3e - KOHUCHTPH"le

CKHe KOJlbUa, nOCKOJlbKy MHOMepbl <t>opMHP)'lOT rHPJIJIHllbl BJIO:JKCHHblX llpyr B ,Ilpyra 

KOHYCOB. MJICHCTble JIOnacTH nJiaBHHKOB COJiep.JKaT nJiaCTbl TOHKHX MblllIU, c o6eHX 

CTOPOH npHJieralOUIHX K CKeJieTy. np0JlQ11bHIUI 6pIOWHaJI MblWUa npoJIOmKaeTCJI .!lO 

caMoro noJI6opomca B paHre IlOll.l>JllbNHOA MYCKyJiaTypbl. KpoMe TOJ'O, xopowo pa3-

BHTbl 6 nap BHellJHHX ma3HblX MblWU (CM. pHC. 65 ), pa3BHBa101.UHeCJ1 H3 MaTepna.na 

MHCYTOMOB -rpex nepellHHX COMHTOB. Or nepeJIHefO KPasl fJlalHHUbl K 3KBaTOPY rJia3HOfO 

JIMOKa TJlttyTCJI llBe KOCble MbllllUbl - eepxIDUI (m. obliquus superior; CM. PHC. 65, 3) H 

HH:JKHJIJI (m. obliquus inferior; CM. pnc. 65, 35), a OT laJIHero KPru! pacxo.IU1TCJ1 'IeTblpe 

npSIMble MhllllUbl (CM. pHc. 65, 33) - eepXIDUI (m. rectus superior), HHJICHJIJI (m. rectus 

inferior), nepellHJIJI (m. rectus anterior) H laJIHJIJI (m. rectus posterior). 

BncuepaJibHaJI M}'CKymrrypa, nonepe'IHOn0J1ocaTble MbllllUbl rnOTKH, nQllP3l!J.CJieHlil 

Ha HeCKQ1JbKO CJIOeB H MHO:JKeCTBO nyqKOB, coxpaHJIJI npHHa.lllleJKHOCTb OTllCllbHblM 

rJIOTO'IHbIM cerMeHTaM - 6paHXHOMepaM. Han6oJ1bweA Macchi H CHJibl llOCTHraeT 

npHBO.!UIUlaJI MbllllUa (aJJ.nYKTOP) HmKHeA "IClllOCTH, OTBeTCTBeHHaJI 3a CXBaThllUlHHe 

H o6pa6cmcy ll06bl"IH. 

Opnurw "fYBCTB· Y BblClllHX aKyJI, K KOTOphlM npHHaMe:JICHT KaTJ)aH, coeepweH

HhlX H llOCTaTO"IHO YHHBepca.nbHblX OXOTHHKOB, opraHbl qyBCTB HrpaIOT BCCbMa OT

BCTCTBeHHYIO POJib. 

Op2aHbl 601wBou AUHUU 06ecneqnea10T llHCTaHTHoe eocnpHJITHe no.!lBH)l(}fWX 

H Jla)l(e HCTIOllBH:lKHblX 061.eKTOB B OKpY:JKalOIUeA BO,ZJ.e. y 60JiblllHHCTBa aKyJI HX 

'l}'BCTBYJOIUHe TIO'IKH - HeBpOMaCTbl (CM. PHC. 32, G) - laK.lllO"ICHbl B nO.LlKO:lKHble 

KaHaJibl, KOHTaKTHPYJOIUHe c BHCllJHeA cpe.LlOA qepe3 nopbl, KaK 3TO OTIHCaHO BblWe. 

Ilapa rnaBHblX KaHan:os npoxollHT no 6oKOBblM cTopoHaM TYJIOBHUla (CM. pnc. 59, 
8), HeCKOJlbKO palseTBJieHHA pacxo.L1.S1TCJ1 no nosepxHOCTH fOJIOBbl. KpoMe roro, Ha 

IUllOBe, oco6eHHO Ha noeepXHOCTH pbVIa, pa:J6pocaHO orpOMHoe KOJIH'lCCTBO 3.llCKTpO

peuenTOpOB, TaK Ha3blBaeMblX aMnyJI JlopeHUHHH. 3To HeOOJibWHe IlOJIOCTH B KO)l(C, 

OTKpblBalOUlHeCJI OTBepCTHJIMH MCHbllle l MM B llHaMeTJ)e H COllep:JKaIUHe B CTeHKaX 

'l}'BCTBHTCJibHble KJleTKH. c HX noMOLUblO aJcyJlbl HaxO.Ll.SIT 38pb1BWHXCJI B necox: plil6 
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no CJI86b1M 3J'ICKTpH'ICCKHM nOTCHUH8Jl8M, conpoBOQ&IOlilHM BCmcyIO IJCI'HBHOCT& 

wwwu (:iKa6epHblX, maJHblX, ccp.nua). 

(}p2aHbl o6oHRHUR npe.nCTaBJICHbl y axyJThl HCrnyOOKHMH oOOHJlTClJhHhlMH MCIIIKaMH 

Ha HIDKHCA CTOpOHC phlJla (CM. PHC. 59, 12). 06oIDITeJibHblA 3mrrermA yJimKCH BHYfPH 

OOOJUfreJlbHOr<> MCWKa B BH.llC CJIO}K}{Oi\ poJCTKH HJ CK.118JJ.OK, )'BCJJH'IHBalOIUCA ruIO

lila,nb noecpXHOCTH H 06JicNa10mcA cro paBHOMCpHoe OMblBaHHC eo.noA. OTeepCTHe 

H03ll.PH ncpC:lKRTO noccpenHHC, pa:m.eJICHO nonMaM JUJYWI CMblKalOIUHMHC.R BblcrynaMH 

KO:lKH Ha CC nporHBODOJIO:lKHhlX KpaRX, 'ICM 06JICNCH CKBOJHOA TOK BO.llhl. Y MHOrHX 

IlPH.llOHHblX BH.llOB ncpc.nHHA KO:lKHhlA BhlCTYTI CHJlbHO )'BCJJH'ICH H npcepameH B HO

cory6ttyl0 CKJla,llJCy, C,llBHHy&wyIO Ja,nHCC OTBepcTHC Ha ICpaA poroeoR: IUeJIH • .3ro no

JBOrulCT pb16e BhlJhlBaTb npHH)'.llHTeJlbHhlA TOK 80.llhl Ja C'ICT .llhlX3TCJlbHhlX .llBHJKCHIDt 

Jlax}"IHC BCIUCCTBa C'IHTalOTCR OCHOBHblM CCHCOpHhlM OpHCHTHpoM aKYJIOBhlX phl6. 

Op2aH 3peHUR paJBHT y aKYJIOBhlX xopowo, XOT.R CCT'laTK.a COCTOHT B OCHOBHOM HJ 

D8JIO'ICK H paCC'IHTaHa Ha C}'MCpC'IHOC JpCHHC. fio.n CCT'laTKOit pacnoJiaracTC.R JCp

K8JlbllC, mprutcaJOIUHA CJJOA ryaHHHa (3TO HCTO'IHHK 6JiccKa pbI6bCA 'ICwyH), eoJepa

IUaJOIUHA K peucnropaM .no 90 % na.naJOmcro ceera, - 60JibWC, 'ICM y Koro 6hl TO HH 

6wno HJ noJBOHO'IHblX :JKHBOTHhlX. Haeo.nKa Ha <t><>KYc (aKKoMo.nauIDJ) .nocTHraeTC.R Ja 

C'ICT MhlWUhl-nporpaxropa, KOTOpWl nQZmirHBaCT xpyCTa.llHK K poroBHUC, HaCTpaHBaJI 

:JpeHHC Ha 6JIHJKHC npe.nMCThl. 

Op20H cnyxa o6paJoeaH ncpcnoH'IBTblM na6HpHHTOM, KOTOphlA IIJIOTIJO oxea'ICH 

CICCJleTHblM Jia6HpHHTOM, noBTOp.RIOIUHM cro O'ICJYfaHIDI. B CBRJH co JHa'IHTeJJbHhlM 

pa,nHyCOM KPHBHJHhl TPCX nOJI)'Kpy:lKHhlX KaHaJIOB OH .nOCTHraCT BHynJHTe.JibHhlX pa.J

Mcpoe - OT []13.JHHULI .no ICpaitHCA: Ja.nHCA OKOHC'IHOCTH 'ICpena. H:JBCCTHO, lff() aKyJlbl 

O'ICHb 'l}'BCTBHTeJJbHhl K HHJKO'laCTOTHhlM KOJic6aHIDJM (.no I 000 fu). Ceoeo6p3.3HWI 

qcpTa aKYJIOBhlX phl6 - COeLIHHCHHC 3.H.nOJIHM<t>aTH'ICCKOfO npOCTPaHCTBa (BHYTPH 

ncpenoH'laTOro Jia6HpHIITa) H ncpHJIHM<t>aTil'lecKoro npocrpaHCTBa (eHyrpH cKCJJCTHO

ro Jia6HpHHTa) c BHCWHCA cpenoA .neywr napaMH oco6hlX npoTOKOB, OTKphlBaJOIUHXCJI 

Ha TeMCHH. 

PacnOJiaraJOT axynoehlc phl6hl H OP2QHOM BKJ'CO. 3KCncpHMCHTaJibHO noKa33Ho, 1ITO 

OHH cnoco6Hbl eocnpHHHMaTb OCHOBHhlC BKYCOBhlC OlllYIUCHIDI, pa3JJH1{Wl ropbKOC, 

KHCJIOC H COJICHOC. 

Hepaau CHCTeMa. Kaic H opraHhl qyBCTB, fOJIOBHOA MOJr aKYJI xopowo paJBHT H 

.IDl<t><t>cpCHUHpoBaH Ha OT.lleJlhl, 'ICM, HCCOMHCHHO, onpc.neJUICTC.R ero BaJKHblA BkJla.n 

B COBpeMCHHOC npoUBCTaHHC nHX phl6. KpynHhlA KOHC'IHbIA (HJIH nepe.nHHA) MOJr 

(pHc. 64, 14) co.nep)l(HT HCpBHOC BCIUCCTBO He TOJlbKO B .nHe H 6ox.ax, HO OT'laCTH H B 

Kphlwe. Ope.nnoJIO}l(HTCJJbHO ero <l>YHKUHH BhlXOJJJIT Ja npe.neJJbl TPC6oeaHHA o.nHoro 

JIHWb OOOH.RTCJlbHOro aHaJIHJaTopa, KOTOpblR: no npaey C'IHTaeTC.R HCXO.llHblM «XO

J.llHHOM• KOHC'IHOr<> MOJra. 3Ha'IHTCJlbHlUI 'IaCTb cro 061.eMa J8H.RTa o60H.RTeJlbHhlMH 

LlOJIRMH, a enep~ OT HHX, K o6omrreJibHhlM MCWKaM BblHCCCHbl OOOH.RTCJibHhlC JIY

KOBHllhl, coe.nHHCHHhlC c .llOJUIMH npH nOMOIUH .nJIHHHhlX OOOH.RTCJlbHhlX CTC6CJJbKOB. 

8 DOJIYUiapH.R KOHC'IHOro MOJra npHXO.llHT H .llPYI'Wl CCHCOpHa.R HH<t>opMaUH.R 'ICpeJ 

TilJlaMYC. fionyqaeTC.R TaK, lffO HCKOTOphlMH 'ICpTaMH opraHHJaUIDI fOJIOBHOro MOJra 

8KYJIOBhlX HanoMHHaeT TaKOBYJO BhlCWHX noJBOHO'IHhlX, XOT.R y HHX He Ha6JIJO,ll8CTCJI 

o6p3.30BaHHR KOpKOBblX CTpYJ<TYP B KpbIWC fOJIOBHOro MOJra. 

c ICphlWCA npoMC:JKyTO'IHOro MOJra .nJIHHHhlM CTC6CJJbKOM CBJl38H 3nH<t>HJ (pHC. 64, 
3; PHC. 65, 2), KOTOpblA JaHHMaCT HC6o.rrbWOe OTeepcrne B nepe.nHeA 'laCTH Xp.RIUCBOl1 

KphlWH 'lepena. Ha ,nHe npoMeJKyro'IHoro MOJra pacnonaraeTc.R ncpe1CpecT JPHTCJJb

HWX Hepeoe, a D03a,!UI Hero - BOpoHKa c mnocPH30M Ha BePWHHC H c HCCK011bKHMH 
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u 

2 3 IV 4 5 6 

ll /J 12 II JO 9 V VII VIII Vil IX X 

.A 

PHc. 64. fOIJOBHOA MoJr K011K>'leR aJCYJJ1i1, HJIH tcaTJ>aHa 
(Squalus acanthias). BH.ll. c6oKY (A) K cBCpxy (E): 

7 

I - 060HJ1TCJ1bHIUI nyKoBKua; 2 - 06oHJ1TeJI1>HwA cTe6eJieK; 

3 - snH<l>Hl; 4 - 3pHTCllbH8Jl .ll<WI Cpe,aHero MOlra; 5 - ywKO 

MOlJICC'IKa; 6 - TCJIO MODCe'IJC8; 7 - cnHHHOA MOlr; 8 - npo

.11011roaamA MOJr; 9- cocy.llHCThlA MeWoK; 10 - HHJICHJIJI AOJlJI; 

11 - BOpoHKa; 12 - rHno<l>Hl; 13 - npoMexyro'IHblA Moor; 

14 - KOHe'IHWA (H!IH nepeD.HHA) Moor; 15 - pow6oBKJl.H8JI JIMXA; 

11-V, VIl-X H cXll• - l"OJIOBHWe HepBW 

IV 

4 

Ill 

v 

6 

8 

flOJllilMH s:myrruIMH npH ero OCHOS8.HHH. 3ro napHble HWKHHe llOJIH (lobus inferior; 

pHC. 64, 10) no 6oKaM, a nOJallH rHnO¢HJa - TaK HaJblSaCMblA COCYllHCTblA MeWOK 

(saccus vasculosus; pHc. 64, 9). Kpblwa cpe.nHero MoJra cocTOHT HJ Hepsttoro seme

CTBa H HrpaeT s MOJre sIDKHyIO poJih Shtcwero ueHTpa. Otta P83JleJieHa npo.noJihHblM 

XCJI06KOM Ha .IlBa srRuesH.D.HblX Sl!lYI'lUI - JpH'reJibHbre llOJIH (lobus opticus; 4). O'ieHh 

xopowo PaJSHT M03JKe"IOK (pHc. 64, 5, 6), KOTOpblA o6pa6aThlBaCT CHrHaJlbl OT opraHOS 

KO)l{HOfO OCSIJaHIDI, OOKOBOR JIHHHH (s TOM "IHCJle 3./leKTpopeuerrropos) H SHYTJ>CHHero 

yxa, TCM caMblM SblnOJIIDlJI SBJKHYJO pOJib s KOOP.UHHaUHH .USHXeHHA. 

fOJIOSHblX Hepsos y a1cyJI lO nap (pHC. 65 ). HM npHcsoeHbl CTaHllaJ)THble CHM

BOJUd s BH,lle PHMCKHX UH¢p. I napa - 3TO o60H.llTCJibHblA Hepa (nelVUS olfactorius), 

KOTOpblA MHOrHMH KOpOTKHMH napaJIJieJibHblMH SeTS.llMH (B BHlle J.UeTO"IKH) npo

XOllHT OT o60H.llTeJibHOro 3nHTeJIHSI HOCOSOR nOJIOCTH K o60HSITCJibHOR JIYKOSHUe 

KOHe"IHOro MOJra. II napa - JPHTCJihHhlA Heps (n. opticus), npoxOIDIW.HA OT ceT'laTKH 

fJlaJa K HHXHeR CTOpOHe npoMexyro"IHOro MOJra, me OH nepeKpeUI,HBaeTc.11 c He

PBOM npOTHBOnOJio:lKHOA CTOPOHbl. 06a ynoM.llHyrblX Hepea - "IHCTO "IYBCTBYJOUIHe, 

npH"leM oco6ble, He HMelOIUHe aHaJIOfOB, nOCKOJlblcy I Heps o6paJOBaH OTpOCTKaMH 

nepBH"IHO-"lyBCTBYJOIUHX KJICTOK (<l>aKTH"leCKH HeApOHOB, pacnOJIO)ICeHHblX B 060HJ1-

TCJlbHOM 3nHTC/IHH), a II Hepa, no cyrH lleJia, npe.ucTaBJlsteT co6oii BHYTJ>HMoJroeoR 

rpa.KT (CCT'laTKa paJBHBaCTCH KaK qacTh MOJra). III napa - maJOllBHraTeJihHblA Heps 

(n. ocuiomotorius), H.ll.CT OT HH)l(HeA CTOpOHbl cpellHero MOJra K qeTblpeM HJ wecTH 

SHeWHHX maJHblX MblWU. IV napa - 3TO 6JioKOBhlA Hepe (n. trochJearis), "IHCTO llSH

raTCJibHblA, nOll06HO npellbl,!lymeMy; OH TSIHeT:CSI OT cpellHero MOJra (HO TOJlbKO OT ero 

KpblWH, BblXOllJI nOll npHKpblTHeM MOJ)l(e"IKa) K OllHOR JIHWb BepXHeR KocoR MblWUe 

rnaJa. V napa, ypoAHH"IHblA Heps (n. trigeminus) - CMewaHHblA HepB, ff..!IYUlHlt OT 
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OOKOBOA C1UpoHbl Ilpc>JlOJifOBaroro M03ra K KO;IKC IUIIOBbl (OH o6cJlyJirneaeT TilKTHJJbHOC 

qyeCTeo) HK MbIUIUaM lfe.JUOCTHOR .uyrn. YI napa - OTBO.IDllllHii ttepe (n. abducens; pHc. 
65, 29), KOTOpbIA OTXO.UHT OT npo.uonroeaTOro MOJra CHH3Y H HHHepeHpyeT 3MHIOIO 

npHM)'IO MbilllUY rna3a. VII napa - JIHueeoJt Hepe (n. facialis), cMematttth1Jt, HHHepe11-
pyiournA, eo-rrepBhlX, MblllIUbl ff CJIH3HCT}'JO nO,lfbR3bl'IHOA .eyrH, a Taiac:e CJJH3HCTYJO 
'leJllOCTHOlf .uyrH, 80-BTOpblX, - opraHbl 60KOBOR JIHHHH Ha roJIOBe, T. e. KaHaJlhl H 

aMnyJibl JlopeHUHHH. VIII napa - :no CJiyxoeoii Hepe (n. acusticus), HHHepBHPYIOlllKA 
HeepoMacTbl BHYIPeHHero yxa. IX napa, H3blKOrJIOTO'IHb1j;f Hepe (n. glossopharyngeus) -

CMeUiaHHhIA Heps, noJIHOCTblO HHHepBHPYJOlllHA l :JKa6epHYJO .uyry. x napa - 6JI}'JIC
.!l810ll1Hll ttepe (n. vagus), 061.e.uHHHK>lllHit B ce6e 11eTu1pe )l(a6epHblX Hepsa (HanpHMep, 

cM. pHc. 65, 12), 3KBHBaJieHTHblX .ueeHTOMy, Ho HHHepBHPYJOlllHe II- V xa6epHble 

.zzyrn, 38TCM 60KOBOA Hepe (pHC. 65, 15), o6c.ny)l{HBaJOmHA OOKOBYJO JIHHHIO TYJIOBHllla, 
H, HaKOHeU, rnaBHblA napaCHMnaTH'leCIOIA ttepe opraHH3Ma (KOTOpblR, co6cTBeHHO, 

H •6JI}')Kllae~. HHHepe11pyH pa3JIH'IHble BHyrpeHHHe opraHbI, - pHc. 65, 16). Hepey 
XI napbl, .uo6aeo'IHOMY (n. accessorius), y axy11b1 COOTBeTCTBYe'f TOHKWI BeTBb X ttepsa. 

XII Heps - no.zn,H3hl'IHblA (n. hypoglossus), y aicym.i CYI1leCTByeT, Ho ue c11HTaeTcH ro-

I 1 2 3 4 5 IV 6 7 8 9 JO IX X II 12 13 cXll• 14 lj 16 

25 M 2.J 22 21 20 19 18 17 

PHc. 65. fOJIOBHble ueps&1 atcy.11&1 Ha ct>oue rwIOBHOro Moora H :iu6epHblX .izyr; 1'11&3 Y.IWleH, 

ROKalaHbl OCHOBaHHJI fJl83HblX MJ.lWU. BHJI BITOJJo6opoTa CJICBa ff csepxy: 

1 - rroaepx.HOCTHIUI rJiaJHK'IHa.ll BeTBb V K VII Hepeoe; 2 - 3JYH$KJ; J - BCPXHRll 1'0Call Mblllllla r.1183a; 

4 - KOHC'IHblA (rrCPC.!lHKA) MOlr; 5 - rrpoMCJKYTO'IHbll! MOJr; 6 - 3pHTCJibHIUI .!lOJUI cpe.!lHCro MOlra; 

7 - TCllO MOlllCC•nca; 8 - ywxo MOX«e•nca; 9 - poM008H.llHIUI RMxa; JO - flpo.!lOJJl'OBaTbll! MOlr; 11 -
CllHHHOA MOlr; 12 - 1-ll JKa6epHiUI BCT8b x HCpea; JJ - JKa6epHO-IOIWC'IHblA CT'80JI x HCpea; /4 - 4-• 
lU6epHIUI BCTBb x Hepaa; 15 - OOK08all llCTBb x Hepea; 16 - BHYfPCHHOCTHllll BCTBb x Hepaa; 17- 3&

DlCllCBa.11 BCTBb x HCpea; 18 - rJJOTO'IHaJI BeTBb x HCpea; 19 - 2-11 JKa6ePHaA .ayra c JKa6epHWMH Tbl'IHH

XBMH; 20 - rrpe.zuueneaiUI BCTBb X Hepaa; 21 - JaweneBaR BCTBb IX Hepea; 22 - rrpenweneeu BCTBb IX 
HCpea; 23 - rKOH.!lHaJI llC'T8b VJ J HCpea; 24 - Hap~all HKJKHC'feJllOCTHall BeTllb VJ I Hepea; 25 - BHY

TPCHHIUI H1UtHC'ICJ110CTH8ll BCTBb VII Hepea; 26 - rKOlllati!lMl5yJIRpH8ll BCTBb VJI Hepea; 27 - r:nO'rO'fHIUI 

llCTBI> IX HCpBa; 28 - rrpec11Hp81C)'JIRPH8ll BCTBI> VII HCpBll; 29 - OTBO.!lllWHA HCpB, Vl; JO - HKlKHC'IC· 

JUOCTHIUI BCTBb v HCpea; 31 - HCl5HaJI BCTBb VJI Hepaa; 32 - BCpXHC'IClllOCTHIUI BeTBb v Hepaa; JJ -
Jlpl!MblC MblWUbl rna.Ja - rrepC.IUUIH, 38.!lKJUI. BCpXH.Rll M HIDKHllll; 34 - ll{C'IHaJI BCTBb VII Hepaa; 35 -
HHllOfllR KOC3ll MblWua rnaJa; 36 - oOOHJlTCIJl>HblA cre6eneK; 37 - rny6oXA.11 rJJaJHH'fHllR 8CTBb v Hepaa; 

38 - o6oHJrreJ11>HBll .rryKOBHQ8; 39 - o6oHJITCJJbHliA Memoic; I, II, Ill, IV, VIII, IX, "XII" - ronoatUite 
HepBlll 
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PHc. 66. OpraHhl 6p10wHoi nOJIOCTH lCOJUOlleR 
aicyJihl, HJIH K.aTJlaHa (Squalus acanthias, Heno
noso3pCJirui caMK.a). BHll c 6p10xa: 

J - HOl/lpR; 2 - poTOBaJi we.ni.; .J - 1}'6H8JI CK.lllUl

u; 4 - BOpoHXH "~UCBO.!l.OB; 5 - neqeH&; 6 - TIH

lllCBOll; 7 - OOKOIWI setta; 8 - KllpmlaJlbHblA OTJlCII 

Jl:CllYllKll: 9 - 0.IUlOpHqecXHA OTllC/I lKCllY.D.Kll; JO -
CCllCJCHxa; J J - CTIHHHIUI aopra; 12 - TIO'iKa; J.J -
MS'IU'iHbllt OTJleJl Rltueso.a.a; /4 - KJJoaxa; JS - np.11-

MIUI IOIWKa; J6 - )l(CJleJa TIP"MO~ KHWKH; /7 - CTIH

pallbHbllt JCJ!amm; JS- tonCTIUI (CTIHpallbHa.11) KHWU; 

J9- 0~40'IHIUI )l(CJIC3a; 20- .!UICHll.ll,WlTKnepcT

HIUI KHWICll; 2 J - lltCINHblA OpoTOK; 22 - Jl:ClrtHYA 

11)'3Mp1>; 23 - .J1Ca6epH&1e We.TIM 

JIOBHblM, nocX01IbK)' BblXO)lHT 'JN..C B o6JiaCTH 

noJBOHO'IHuxa, Ja npe)leJTaMH qepena; 3TO 

'IHCTO ,1l8HraTeJibHblA Heps, HHHepBKPYJOuudt 

nQ!l'bR3bl'lHYJO MYCK)'Jrarypy. 

KaK Hy scex 'leJIIOCTHOpoTblX, OTXOJ].SllUHC 

OT cnHHHoro MOJra CfiHHHble H 6pJOU1Hble 

KOpeWKH KaJKJJ,OH CTOpOHbl nepe)l ¢>opMK

posaHHeM HepBOB nonapHO coe.uHHSIJOTCSI 

Me.lK.ll.y co6oR. CnHHHOMoJrosble Hepshl 

HCCKOJlbKliX noCJie.i:toBaTeJTbHblX cerMeHTOB, 

HanpaBJHIJOlUHeCH K napHblM nnaBHHKaM, 

yTonmeHbl H coe)lHHeHbl aHaCTOMoJaMH, 

4><>PMHPYJI HepBHl>le CilJICTeHIUI - llJle'leBOe 

H noRCHH'IHO-KpeCTUOBOe. 

OpraHw nameaapeHHK. PoTosoe oT

sepcrue BeAeT s poTorJioTO'lHYJO n011ocTb, Ja 

21 

19 

11 

15 

1 

2 

3 

1 

8 

9 

13 

KOTOpoR CJieixyeT KOpoTKHR numeBO)l c MYCKYJIHCTblMH CTCHKaMK. )Ke.ny)lOK (gaster) 

HMeeT V-o6pa3HYJO ¢>oPMY (puc. 66 ); ero 6onee .ll/IHHHoe H npocropHoe HHCXOAAmee 

KOJleHO HaJblBaeTCji Kap,llHaJlbHOR 'laCTblO (cardium, pHC. 66, 8), a cpaBHHTCJJbHO 6o
Jiee CKPOMHOe BOCXO):ljflllee - mu10pH'ICCKOR (pylorus, puc. 66, 9). K HJm6y :llC:eJIY.LlK8 

cJanu npH.11eraeT HanoAo6ue 06TeKaTe.T1J1 TeMH<UI ce.neJeHKa (puc. 66, 10). 
)Ke.ny.uoK, noRwuuomu.A:cH snepBble y XPHlllCBblX pb16 B Ka'leCTBe caMOCTOSITe111>Horo 

OT)leJla nuwesapHTeJlbHOA CHCTeMbl, sepOHTHO, c¢>opMHPOBaJICjf HJ cneUHaJlH3HPO

BaHHOR 'laCTH nHllleBO)la, KOTOprul CHa'laJra CJiy)KHJia MR npHeMa KPynHblX numeBhlX 

oObeKTOB, .ll06blBaeMblX 'leJIJOCTHMH. 1..(aCTb CJJHJHCTblX )Ke.JieJ )Ke.Jly)lKa CTaJia BblJle.IDITb 

COJUIH}'IO KHCJiory 8 Ka'ICCTBe KOHCepsaHTa, a IlO'.DKe IlOHBHJICR ff nenCHH - ¢>epMeJIT, 

cnoco6Hb1A pa6oTaTb 8 KHC.llOil CpeAe H pacmenJUITb 6e.nKH )10 nenTOHOB. 0KOH'laHKe 

nHJiopH'leCKOR 'laCTH )KeJiyAKa oXBa'leHo MycKyJibHblM KOJibUOM - nHJiopu'leCKHM 

c¢>HHKTCpoM, - OT)le.TIHJOJ..UHM npu COKPameHHH )KeJIYAOK c ero KHCJlblM co.nepJKKMblM or 

co6cTBeHHO KHWe'IHHKa, r)le nuwesapemte HJJ.CIT B cpe)le, 6.nHJKOH K HeIDpaJrbHOR. 

3a JKeJIY.llKOM CJie)lyeT TOHKaJI KHWKa, KOTOPaJI y XpRmeBbiX pb16 Heo6blKHOBeHHO 

KOPoTI<a. Otta npe,llcTawISleT co6oR ABeHanuaTunepcTH)'IO KHWKY (duodenum; 20), no

CKOJibKy c 6p10WHOH cropOHbl H CJieBa K Heit npHJiera.IOT )lOJIH nOLUKe.JlY)lO'IHOR )l(eJIC3hl 

(pancreas, puc. 66, 19) u e Hee Jlri:e enanaeT :JC.Cn'IH.Llji nporoK (ductus choledochus; 
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21) . .llBeH8,llUBTHnepcn1W1 KMWKa nepeXO,llHT B TOJIC'fYIO (colon; 18), HJIH cnHpaJJb

H}'JO, KHllIK}', HaJBaHttyJO TaK 6Jiaro,llapR JanOJIHRIOWeMy ee CnHpaJJbHOMY KJJanaHy 

(17), BbICOKOH CKJJanKe, KOTOPWI CBeUIHBaeTCJI 8 npocBeT KHUIKH OT CTCHOK, o6pa3yR 

MOTHYJO cnHpaJib. 3<t><t>eKTHBHO yBeJIHqHBWI ecaCbIBaTeJibH}'IO noeepXHOCTb KHllleq

HHKa, cnHpaJJbHbI°A KJianaH yno,llo6JIReT TOJICTYJO KHllIKY .ll)IHHHOH TOHKOH KHllIKe, 

38KpyqeHHOH cnHpaJiblO, HO He cnoco6eH aKTHBHO npo,llBHfaTb conepJKHMOe nyTCM 

nepHCTaJlbTHKH. CnHpaJibHWI KHUIKa coe.llHHeHa c KJJOaKOA (cloaca; 14) KOpOTKHM 

OT.lleJIOM KHllIKH MaJIOro ceqeHHJI, TaK HaJbIBaeMOH npRMOH KHUIKOH (rectum; 15), 8 

cepe.llHHY KOTOpo"A enanaer TaK Ha.JbIBaeMCUI peKTaJibHCUI JKeJieJa (glandula rectalis; 16), 
MOTHbI°A nam.ueBH.nHbIH npH.naTOK. BbIBO.IDI rnneproHH'lecKMH: paCTBOp 3JleKTJX11IHTOB, 

3Ta JKeJieJa 4>Y"KUHOHHpyer Kax opraH ocMoperym1UHH. 

061.eMHCTIUI H oqeHb MRilWI neqeHb (hepar, PHC. 66, 5) aK}'J'IOBblX pb16 o6pa.JyeT .llBC 

,llJIHHHble 60K0Bble JIOnaCTH H KOpoTKYJO Cpe.llHIOIO, B KOTOpoH: pacnOJimKeH JKC!JlqHblH 

JIY3blpb (vesica feJlea; 22). neqeHb npHHHMaeT KpoBb OT KHUieqHHKa H HaKaIIJIHBaC'T 

pe3Cp8bI r1IHKOreHa, a TIUOKe HeHaCblWeHHOro yrneBO.llOpO.lla CKBaJJeHa H :lKHpa, KOTO

p1i1A He TOJibKO C03.l1aCT 3HepreTHqecKHH 3anac, HO H yBeJIHqHeaeT IIJiaByqeCTb aKYJI. 

Opraew )UolX.8IDUI. 3zy pOJib HCnOJI}{j(JOT y aicyJibI JKa6pbI (branchia; pHc. 67, 1), 
o6pa.JoBaHHble u6epHYMH JieneCTKaMH. 0HH pacnOJiaraIOTCJI Ha nepeJJ.HHX H 38,!l,HHX 
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PHc. 67. llwxaTC111>H1U1 CHCTCMa aJCYJlhl. ~HT8JlhHhdt (ropHJOHT8.JlhHhlA) pa:ipe3 mOTKH H 
:a:a6epHoro annaparn. BH.ll CHHJY: 

I - BTOPU .ne88JI lKll6pa; 2 - p83pe3 JKafiepHoA Jl)TH; 3 - JU6eptnie TW'lllHKH; 4 - .nenecnor BTOpOf'O 

nopuxa; 5 - H&J'Yll(Hble JU6epHble wenH; 6 - napa6pBHXHanbHU n011ocn.; 7 - KpaeaoA KaHa.n no.rry
Jmfipbl; 8 - JU6epHb1A .nenecroK nepeoro nopJl.lllCa; 9 - llra6epHblA r.1ewoK; JO - JKa6epHaJI neperopQll
n; II - no.nocTb r.nOTKH; 12 - exo.n HJ r.nOTKH e 6pb1JraJlbUe; 13 - eepxHllll 'leJIIOCTb c Jy6aMH. Ha 
BWHOCKe nOK838Hbl 60Jlee JCpylTHO JU6pbl npaeoA CTOpoHbl. lienblMH crpelllCllMH noKa38Hbl nOTOKH BQll.W, 

OMWBIUOIJIHe .nenecnat BTOporo nopll.llX.I 
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CTOpoHax o6WHPHhlX :»ra6epHhlX nepCI'OPQllOK (10), KllOUUI H3 KOTOphlX o6pa3088H8 

:»ra6epHOA .nyroA H CHlIJUUeA Ha HeA rpe6eHKOA :lKa6epHblX JiyqeA, O,lleTOA c o6eHX 

CTOpoH KO:lKeA. lJ,.nHHHhlA PR.ll :lKa6epHhlX JienecTKOB Ha O.llHoA CTOpoHe neperopo.n

KH npeJJ.CTaBJUleT co6oA no.JIY)Ka6py. )i(a6py COCTaBJUIKlT ll.Be n0.JIY)Ka6pbl npH 0.llHOA 

neperopo.nKe. )i(a6epHhle JieneCTKH HMeKlT CJIOJKHYJO crpyicrypy. JloBOJibHO KPYilHhle 

CKJiaJIKH He:lKHoro 3nHreJIHjl Ha nosepXHOCTH :lKa6epHOA neperopo.nKH, npOXO.!UllUHe 

BeepoM OT BHyrpeHHero OTBepcTHH :lKa6epHOA lUCJIH (B CTeHKe rJIOTICH) no HanpaB

JieHHJO K nepH<l>epHH, Ha3hlBaJOTCH JienecTKaMH nepsoro nopR.nKa (8). Me:lK.lly HX 

OCHOBaHHHMH npOXO.llHT KpaeBble KaHaJibl nOJI)')Ka6pbl ( 7), a CB060.llHble KpM ryCTO 

ycWKeHbl TOHKHMH nonepe'IHblMH pe6pblWKaMH - JieneCTKaMH BTOporo nop$lll.Ka (4). 
Y aJCyJihl cyiuecTBYJOT 4 nOJIHhle :lKa6pbl Ha I - IV :lKa6epHhlX .nyrax H ewe rnoHJJ.HM 

n0J1)')Ka6pa Ha 3aJIHeA cropoHe neperopo.llKH no,ll'bRJhl'IHOA .llYfH. Ha nepe.!lHeA creHxe 

KaHaJia 6pb13ra.TibUa JaMCTHhl raJOKe OCTanrn nOJIY)Ka6phl, npHHartJie:lKallleA 'leJJJOCTHoA 

JlYTe (TaK Ha3blBaeMaH ncea.no6paHXHH, JIOJKHM :lKa6pa), 'ITO IlO,llTBepJK.WleT crazyc 

6pb13ra.JibUa B Ka'leCTBe BHCUepaJibHOA lUeJIH. 

Oo THJIY MeXaHH3Ma OMblBaHHH :lKa6p, ,llblxaHHe aJCyJibl HaJblBaeTCH fYJIJlpHblM: 3a 

C'ICT BepTHKaJlbHblX .llBH:lKeHH"' ,llHa POTOrJIOTO'IHOA noJIOCTH aJCyJia BhlJICHMaeT H3 Hee 

BOJlY CKB03b :lKa6epHble lUeJIH HapY:lKY. floIDITHO, 'ITO .llJIH <l>YffKUHOHHpoBaHIDI pororno

TO'IHOA IlOJIOCTH B pOJIH Hacoca OHa .llOJIJKHa 6b1Tb repMeTH'lecKH 3aMKffYTOA BnepeJJ.H, 

por H 6pb13ra.JibUe .llOJDKHhl 6b1Tb 3aKpb1Thl. 003TOMY a1cyJia He MO:lKeT ruiaBaTb c TOp'la

lllHM H30 pTa XBOCTOM KpynHoA pb16bl, .llJIH Hee Heo6XO.llHMa cnoco6HOCTb OTicyCb188Tb 

4JparMeHThl ttyJKHoro pa3Mepa. TaKM cnoco6HOCTb o6ecne'leHa y 6oJibWHHCTBa a1cyJI 

nHJioo6pa3HhlM Ha6opoM 3y6oB Ha Ka:lK.llOA 'leJIJOCTH (pHC. 67, 13), KOTOphlA O'leHb 

3<1><l>eKTHBHO pe:lKeT npH qaCTblX 60KOBhlX pblBKaX roJIOBhl. 

Y 6oJibWHHCTBa aJCyJI, BKJIIO":IM KaTPaHa, o6paweHHhle BOOK Hap)')ICH.we xa6epHble 

llleJIH BeCbMa KOpOTKH; BhlWe H HH:lKe KaJK.!laH :lKa6epHaH neperopO,llKa cpacTaeTC.11 

CBOHM JCpaeM c snepe.nHJie:lKalUej.I. flpoMe:lKyTKH MeJK.ny neperopo,lll'8.MH .llOCTaTO'IHO 

JaMK.HyThl H npe.ncTaBJIHJOT co6oA :lKa6epHhle MeWKH. 6JIH3KHA K Bblxo.ny yqacToK 

KruK.llOI'O MeWKa OT,lleJICH CMhlKaJOlUHMHCH sepWHHaMH :lKa6epHhlX JieneCTKOB nepso

ro nopR.nKa - 3To TaK Ha3blBaeMM napa6paHXHaJibHM noJIOCTb (pHc. 67, 6). BoD.a 

nona.aaeT s Hee, TOJibKO npoA.lIJI MeJK.nY :lKa6epHhlMH neneCTKaMH BTOporo nopR.nKa H 

.nanee no KpaesoM)' KaHaJIY nOJI)')Ka6phl (pHc. 67, 7). BepWHHhl JienecrKoa nepsoro 

nopR.nKa yKpellJleHbl 3aKJIJO'ICHHhlMH B HHX newepHCThlMH TeJiaMH, Ha6yxaJOlUHMH 

OT npHTOKa KPOBH, Il03TOM)' o6paJOBaHHM HMH neperopO,llKa Bbl,llep.lKHBaeT 3Ha'IH

TeJibHblH nepenan: .naBJieHHH. TaKHM o6pa30M, a :lKa6epHoM annapaye aJCyJIOBhlX p1i16 

opraHH30BaHO npoueJKHBaHHe BQllbl c BeCbMa COBepweHHWM OMblB8HHeM OrpoMHOA: 

nosepxHOCTH :lKa6epHblX JieneCTKOB. 

OOMHMO rymi:pHoro .llhlxaHIDI c HarneTaTe.llbHhlM OMbleaHHeM :»ra6p, KaTPa.H (H, BH

JlHMO, 6o.n.blllHHCTBO aJCyJI) HCilOJib3}'10T H ecaCblBaHHe BQllbl H3 rJIOTKH CKB03b :lKa6pbl B 

napa6paHXHaJibHhle IlOJIOCTH npH aKTHBHOM YBeJJH'leHHH HX 061.eMa. flOCJieJJ,Hee .llOCTH

raeTCH nyrCM HeKoroporo OTI'OilhlPHBaHHH IlOll'bH3bl'IHOA neperopo,llKH (npHJCpellJICH

HOA K moMaH.ll.H6yJiffPe), BJieKYUtero Ja co6oA He6o.n.bwoA nosopOT snepe.n ecex :lKa6p. 

Cna.aeHHIO rrapa6paHXHaJibHbIX nOJiocreA npefUITC'I'BYIOT npH 3TOM 3Kcrpa6paHXHaJibHble 

xpsuuH, a HapyxHhle :lKa6epHble lUeJIH (pHC. 67, 5) 3aJKHMaJOTCH no.n BJIHHHHCM nepe

nan.a .naBJieHHR cso6o.llHbJMH KJ>MMH :lKa6epHhlX neperopo.llOK. 3'ror 3Q><t>eKT nOJICJeH 

B nepepblBax MeJK.ny pa6o'IHMH UHKJlaMH HarneTaTe.llbHOro rJIOTO'IHOI'O Hacoca. 

KpoaeHOCHU CHCJ'eMa. KaK H .II.JUI MHHOrH, .llJIH aJCyJibl xapaKTepHO HecMelll8H

HOe Kposoo6paweHHe c 0.llHHM ICpyroM; 'ICPC3 cep.nue nporeKaeT BeH03HaH KJ)OBb. 
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lzlech OHO TaK :Jl:C pacnonaraCTCH $aKTH11CCKH 8 l"OJIOBC, non 38.llHHM KOHUOM rJIOl'KH 

H o6pa:JoeaHo lfCTblpbMff OT.llCJiaMH (pHc. 68 ). KaK H y MHHOrH, cepi:u.te H30rHYTO, 
HO B BCpTHKaJlbHOR: (carHTiaJlbHOR:) ruIOCKOCTH. HJ nonepelfHO OPHCHTHPOBRHHOR: 
Tpy6KH, KOTopoR: npe.11cTaBJ1eHa eeHOJHaH naJyxa (sinus venosus; 18), Kpoeb no
CTYnaeT e Jiexamee enepe.llH npencepll.He (atrium; 6), a HJ Hero - e pa3MemeHHhlA 
BCHTpaJlbHCC JKCJIY.llOlfeK (ventriculus; 20). 3a JKCJIY.llOlfKOM CJIC.LcyCT apTepHaJJhHblA 
KOHYC (conus arteriosus; 21), Tpy6Ka c xapaKTepHoR: nonepe'IHO-nru10caroR: MYCK)'Jia
TypoA B CTCHKaX H c KapMaHoo6pa3Hb[MH KJTanaHaMH Ha BHyrpeHHeR: noeepXHOCTH, 
KOTOpble He .a.onycKalOT BOJBpaTa KPOBH HJ aopTl:d B :lKCJIYll.O'ICK nocJie OKOH'laHIDI 
CHCTOJll:d. ApTI:pHaJJbHblR: KOffYC nepeXO.U.HT B 6plOlllffYIO aopTy (aorta ventralis; 23), 
KOTOPaH .a.afh 5 nap npHHOCHlllHX :lKa6epHblX aprepHR: (a. branchialis advehens; 22) -
K rHOH.llHOA UOJIY)Ka6pe HK lfCTblpeM UOJIHblM JKa6paM. CTapaJIJICJihHO 3THM ap-repH
JIM BJIOJlb KaJIC.llOA :lKa6epHoA D;)TH npOXO.llHT napa BhlHOCfflUHX :lKa6epHhlX apTepHA 
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PHc. 68. CxeMa KpOBCHOCHoA CHCTCMhl aKfJIW. 
BM.11 snono6opcrra c 6ptoxa, c6oKY H HeMHoro 
cnepe.11H. BeHbl Ja'lepHeHhl: 

I - H3pyxHall COHHall ap,-epJ{)!; 2- BHYTJ)eHHllll COHH811 

aprepJ.111; 3 - 06ll.laJI COHHaJI aprepHR; 4 - nepeI(HJUI 

IC8PilKH8.llbHaJI BeHa; 5 - BlilHOCllll.lHe JIC86epHwe airre

PHH; 6 - npe.acep.llHe; 7 - nO.llKJllO'IH'IHIUI aprep1U1; 

8 - IlO.!llCJllO'IH'IHIUI eeHa; 9 - XBOCTOBWe apTCpHll H 

BCHa; JO- BOpoTHaJI eeHa no<nrn; /] - CilHHHaJI aopra; 

12 - no'lo; 13 - Ja.llHRR icap.llHHaitbH8JI eeHa; 14 -
BOpOTH8JI eetta ne'ICHH; 15 - 6oxoe1U1 eeHa; 16 - ne

'ICHb; /7 - ne'ICHO'IHU BeHa; 18 - BeHOJHIUI moyxa; 
19 - KIOBbepoe npoTOK; 20 - JKMY.llO'leK cepnua; 

21 - aprepHaitbHbdt Kotryc; 22 - npHHOCllll.lHe llC86ep

HWe apTepHH; 23 - 6p10WHIUI aopTa; 24 - HHIHll.11 

sp(!MHIUI Betta 



(a. branchialis revehens; 5), KOTOpble Haeepxy nonapHo 061.eJlHHHJOTCll npoTHB JICa· 

6epHblX me.nett 33.llHHe enaJiaJOT e cnHHHyJO aopTy (aorta dorsalis), a nepeJlHHe - e 

napHble COCYJlbl, KOTOpble npO.llOJlllUUOTCSI B roJIOBY o6mHMH COHHbIMH apTepHJIMH 

(a. carotis communis; 3). CnHHH<UI aopTa (//) THHeTCSI Ha3a.LI no.ll noJBOHO'IHHKOM, 

,ZlaBaJI HeCKOJlbKO KpyDHblX BeTBeA K BH}'TpeHHHM opraHaM H B KOHUe nepeXOIDI B 

XBOCTOBYJO aprepH10 (a. caudalis; 9). 
OcHoey eeHOJHOA cHCTeMbl, KaK Hy JiaHUCTHHKa, y aK}'Jlbl COCTilBJUIJOT JlBe napw 

KaPJlHHaJibHblX eeH - nepeJlHHe (v. cardinalis anterior, HHa'le eepxHHe SlpeMHble eeHbl 

v. jugularis superior; pHc. 68, 4) H JallHHe (v. card. posterior; 13). Ha KlUK.llOA cropoHe 

OHH CJIHBa10TcS1 e o6JiacTH nJieqeeoro noS1ca e KJOBbePOBbl npoToKH ( ductus Cuvieri, 

HHatfe o6mHe KaP.llHHaJibHbre eeHbl v. cardinalis communis; 19), KOTOpble orn6aJOT c 

OOKOB TOJICTblA nHmeBO.ll, HanpaB.IDUICb K Jie}l{ameA no.ll HHM BeH03HOA na3yxe cep.lllla. 

3a.nHHe KaP.llHHaJibHbie BCHbl B03HHKaJOT 3a C'leT .lle.JieHHR XBOCTOBOA BCHbl (v. caudalis); 

npoXO.llJI qepeJ no'IKH, OHH pacna.ualOTCJI B HHX Ha KanHJUIHpbl, T. e. o6pa3YJOT xapaK

TCPHYJO .llJ1SI 6oJiblllHHcTBa noJBOHO'IHbIX BOPOTHYJO cHcreMy no'leK. CJie.llOBaTeJibHO, 

Ha'laJibHble OTpeJKH 3a.LIHHX KaP.llHHaJibHblX BeH 3TO BOPOTHble BeHbl noqeK (v. portae 

rcnalis; JO). Cnepe.llH e KJOB&epoebl npOTOKH ena.uaeT TaJOKe napa HHXHHX S1peMHhlX 

BCH (v. jugularis inferior; 24) a c OOKOB - npHXO.llJIWHe OT rpy.llHblX nJiaBHHKOB noJl

KJIIO'IH'IHble BeHbl (v. subclavia; 8), c KOTOphlMH nepe.ll 3THM CJIHBaJOTCJI 6oKOBble BeHW 

(v. lateralis; 15), Hecyurne no BHYfPeHHeA cropoHe creHKH TeJia JCPOBb OT 6p10UIHblX 

nJiaBHHKOB. OT KHUie'IHHKa KPOBb THnH'IHbIM .llJIJI JiaHueTHHKa H nOJBOHO'IHblX 

o6pa30M HanpaB.JISleTCJI B BOPOTHYIO CHCTeMy neqeHH no COOTBeTCTBYIOllleA BeHe 

(v. portae hepatis; 14), a O'JTY.lla no napHblM netfeHO'IHblM eeHaM (v. hepatica; 17) -
Henocpe.llcTBeHHo e eeHOJHyJO naJyxy cep.llua. 

KpoBSIHOe .ll88JleHHe B 6p10UIHOA aopre COCTaBJIJleT 300-400 MM H20. HO, n<>Ole 

npeO.llOJieHHSI KanHJIJUlpHOA CHCTeMbl n6p, B BblHOCSllllHX }l{a6epHblX aprepH.llX OHO 

na.uaeT JlO 100-200 MM H20. KpOBb .llBHJKeTCJI Me.llJleHHO, ee noJIHblA o6opOT 38-

HHMaeT JlO 2 MHH. B K'pyDHblX BeH03HblX COcy.llax .llaBJieHHe K'pOBH MO:JKeT na.uan JlO 

OTpHUaTeJibHblX 3HatfeHHA, TOf.lla ee .llaJlbHeAmeM)' npollBHJKeHHIO nOMOraIOT TOJlbKO 

coKpameHHH TYJIOBHlllHOA MycicyJiaTYPY H eeHOJHble KJianaHbl, npenwrCTBYJOlllHe 

JlBHJKeHHIO K'pOBH BCDRTb. 

,llopCaJibHaJI CTeHKa nepHKapo.lla MOTHO npHMblKaeT K BeHTpaJlbHblM XpHmaM 

r:llOTKH, a TOJICTaR H npoqHaSI eeHTpaJibHaJI CTeHKa Tyro HaTHHyra MeJl(Jly HHMH H 

cpe,D,HHHOA tfaCTblO nJieqeeoro noHca. 3THM o6ecnetfeHO nocTOJIHCTBO o6beMa nepH

Kap.118, 6JiaroJlapSI qeMy C}l{aTHe :JKe.JlYJlO'IKa, H3T'OHS110lllero K'pOBb npH CHCTOlle, C03.ll8CT 

B nepHKapJle OTpHUaTeJibHOe ,D,aB.JieHHe OT -20 JlO -50 MM BOIDIHOl'O CTOJI6a, H 3TO no

MOraeT nocTYnJieHHIO KPOBH HJ eeH B BeHOOHYJO naJyxy. 

MO'leoOJloaaR CHCTeMa. ,llJIH xpHmeeblx pb16 xapaKTepHa recHaR B3aHMOCBH3h 

Bbl.lleJIHTeJibHOj:\: H penpO.llYKTHBHOA cHcTeM. CTpaTerHSI paJMHOJKeHHH 3THX pb16 

ceoeo6pa3Ha: OHH cf>opMHPYJOT cpaBHHTCJibHO HeMHOro'IHCJieHHhle HAUa, HO K'pyDHble, 

nepenOJIHeHHhle JKe.JlTKOM. xopoUIO JalllHllleHHble nJIOTHOA porono,D,06HOA CKOPJIYDOA, 

a Y MHOrHX JKHBOpO.llJllllKX (BKJIIO'l<UI KaTpaHa) - .llWKe Te.JlOM MarepH. npH 3TOM He

OOXOJlHMO BHyrpeHHee OllJIO.llOTBOpeHKe, c 'leM CBSIJaHo cymecTBOBaHHe y caMUOB KO

lly.IIJITHBHbIX opraHOB. Bee 3'1'0 o6ecne'IHBaeT BblCOK}'JO BbOKHBaeMOCTb nOTOMCTBa. 

npoJlOJDKHTCJ1bHoe cymeCTBOBaHHe 3M6pHOHa nO,D, JalllHTOj:I: TeJia MaTepH HJJH nJIOT

HOA CKOpJiynbl C03!1.QCT npo6JieM)' YJlaJleHHR KOHe"IHblX npO.ll}'KTOB 6enKOBOro pacna.ua, 

nocKOJibKY BbIMblBaHHe aMMHaKa qepe3 :JKa6pbl, KOTopoe HMeeT MeCTO y CB060.llHO 

MaBalOlllHX phl6, B 3TOM CJI}"lae He803MO:lKHO. y aK}'JIOBblX pY6 aMMHax: npeo6pa:iyeTCJI 
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B paC'l'BOpHMblA H HCTOKCH'IHblA npoJlYKT - MO'leBHHy. TonepaHTHOCTh 3M6pHOHOB K 

BblCOKOA KOHUeHTJ)aUHH MO'leBHHbl nepe.naCTcff H 83pocJlblM :lKHBOTilblM, KOTOpble 38 

eC ClfeT no,Ll,llepJKH&alOT BblCOKOe OCMOTH'leCKOe ,llaRTieHHe tcpOBH H TKaHeBOit JKH,llKO• 

CTH. TeM caMblM OHH npHo6peTalOT HlOTOHH'iHOCTb no OTIIOllleHHIO K MOpcKoA BO.Ile, 

pelllaJI TaKHM o6pa30M npo6JieMy OCMOperyJUIUHH. 

HaKOnJieHHe MO'ieBHHbl ,llOCTHraeTCff ee pea6cop6uHeA (Ha 90 96) B no'ie'iHlilX 

JCa.Ha.JibUax H HenpOHHUaeMOCTblO JK.a6epHOit TKaHH .ll.llff ee M011eKyJI. IlpH 3TOM KOH

UeHTJ)aUHff HeopraHH'ieCKHX HOHOB B KPOBH He npeBbllllaeT nOJIOBHHbl TaKOBOA B 

OKpYJK.alOW.eA cpe,lle. ,nnff no.Ll.llePJK.aHHJl noro 6anaHca, K.aK ynoMJ1H}'TO Bhlllle, HC

nOJib3YeTCff peKTa.JibHaJI )l(eJieJa. 

BHyYpeHHee onJIO.llOTBOpeHHe y aKyJIOBblX .llOCTHraeTcff Ja C'ICT COBOK)'IlHTeJib

Horo opraHa caMUOB, o6pa3oBaHHoro oco6b1MH npH.llaTKaMH 6p10llIHblX nnaB

HHKOB - nTepHronO.llHffMH, - cnoco6HblMH K 3peKTHJibHOMY Hanpff)l(eHHIO no.ll 

BJIHffHHeM a.upeHaJIHHa. CJio)l(eHHhle BMecTe nTepHrono.llHH 06paly10T Tpy6qayyio 

c-rpyKTypy, KOTopaff BBO.llHTCff B noJIOBble nyYH caMKH. CeMff nepeHOCHTCff MopcKoA 

BO,llOH, BblTaJIKHBaeMOit Hl oco6blx napHblX CH$OHOB, pacnOJIO)l(eHHblX no 6oKaM 

coBoKynHTeJibHoro opraHa caMua. KaK npaBHJio, MeJIKHe H npH6pe)l(Hble BH.llbl 

aKyJI H CKaTOB ffituepO.IUIW.H: OHH OTKJia,llblBalOT KpynHble ffAua B KepaTHHOBblX 

o6oJIO'iKax. 

y KpynHblX HeKTOHHblX BH,llOB HaMIO,llaeTCff aAue:iKHBOpo)l(JleHHe, T. e. HHK)'6H

poBaHHe OnJIO.llOTBOpeHHblX ffHU B ffAUeBO,llaX, npH KOTOpOM MaTb ,llOJDKHa CHa6JK.aTb 

nOTOMCTBO KHcnopo.llOM. HcTO'iHHKOM nHTaHffjl .ll.llff 3M6pHOHOB H B 3THX cnyqlUIX 

MO)l(eT OCTaBaTbCff TOJibKO )l(eJITO'iHblA MellIOK (JieUHTOTJ>O<l>ffjl) HJIH :lKe paJBHBalOTCR 

HeKOTOpble ,llOnOJIHfHTeJibHble HCTO'iHHKH nHTaHHff 3M6pHOHa co cropOHbl MaTepH 

(MaTpOTPO<l>Hff) KaK CBH.lleTeJibCTBa :lKHBOpmK.neHHff. MaTepH HX HCnOJibJOBaHHe 

nOJBOJllleT paCTffHyYb BO BpeMeHH H TeM CaMblM CMRf':IHTb Ja-rpaTbl, CBffJaHHble C eC 
3HepreTH'ieCKHM BKJia.uOM B nOTOMCTBO. 3To MOryT 6b1Tb Bbl.IlCJieHHff CTeHOK MaTKH 

(y qacTH KOJllO'IHX H KapxapHH006pa3HblX aKyJI), B TOM 'iHCJie )l(HPOBble (y XBOCTO

KOJIOBblX CKaTOB), noe,llaeMble 3M6pHOHOM HeOnJIO.llOTBOPCHHble HKpHHKH (oo<t>arffjl; 

y Bcex JiaMH006pa3HblX H HeKOTOpblX KapxapHH006pa3HblX aKyJI). y o6blKHOBeHHOA 

nec'iaHoA aKyJibl Carcharias taurus caMblit KpynHblH 3M6pHOH nepe.ll nornow.eHHeM 

TaKHX ffHU noe,llaeT Bcex 3M6pHOHOB 60Jiee MeJIKHX paJMepoB. HaKoHeu, y HeKoTo

phlx KapxapHHOo6paJHblX <t>opMHpyeTCH nO.ll06He nnaueHTbl MJieKOnHTalOW.HX, npH 

KOTOpOM .lleTeHbllll nonyqaeT nHTaTeJibHble Bew.ecTBa HJ opraHHJMa MaTepH 'lepe3 

KPOBeHOCHble COCY.llbl )l(CJITO'iHOro MellIKa. 

Ilo'iKa (ren) aKyJibl (pHC. 69) C'iHTaeTCH Me30He$pH'ieCKOA, HO OHa o6HapYJK}leaer 

HeKOTOpble 'iePTbl TalOBOH nO'iKH. Bo-nepBblX, OHa JIHllleHa MepuaTC11bHblX BOpoHOK -

He<t>pocTOMOB. Bo-BTOpblX, Bbl.IleJIHTC11bHYIO (Ja,uHIOIO) 'iaCTb nO'iKH (5) 06CJIYJKHeaeT 

B'TOpH'iHblH MO'ieTO'iHHK (ureter; 6), TOf,lla KaK BOJib$oB KaHaJI (apXHHe<l>pH'ieCKHD 

npcrroK) npeo6paJOBaH y caMUOB B ceMRnpoBO.ll (ductus spennaticus s. vas deferens; 20); 
nepe.llHHH OT.llCJI no'iKH PYllHMeHTapeH; qacTb ero coxpaHHJiacb B Ka'iecTBe npH,IlaTKa 

CeMeHHHKa (epididymis; 14) - nocpe,llHHKa Me)l(.Ily CeMffilPOBO,llOM H ceMeHHHKOM 

(testis; 19). IlapHble roHa.ubl no,llBellleHbl Ha 6pbDICeitKaX Hau ne'ieHblO, no 60KaM OT 

IlHW.eBO,lla. BTOPH'iHblD MO'ieTO'iHHK paJBHBaeTCff KaK BblpOCT BOJib$OBa KaHaJia H 

Il03TOMY ecer.lla ofu.e.llHHeH c HHM Ha KOHUe B MO'ienOJIOBOD CHH}'C (sinus urogenitalis), 

<l>opMHPYIOW.HH O.llHOHMCHHblA COCO'ieK ( 15 ). He6onbllIOe pacllIHpeHHe B KOHUe ce

MJlilpoBO,lla Halbl&aeTCff ceMeHHblM nyJblpbKOM (vesicula serninalis; 18). C6oKy K HeM)' 

npHJieraC'J' KOpo1'IWI H TOHICOCTCHHaJI 380CTpCHff3jf Bnepe.n.H ypy6Ka - Tai( H83bl8aCMYA: 
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Puc. 69. OpraHbl MO'ICflOJJOBOA CHCTCMbl caMJCH (.A) H CaMUa (])) co6a'lbCA aKyJUil 

(Scyliorhinus canicula). OcHOBHaJI 'laCTb ne'leHH, KHWC'IHHK H JICBblR JIH'IHHK Y.!WlCHW: 

I - sopoHn RAUeBO.lloB; 2 - o6pe3oK nHweBQD.a; J - cKop.nynosu :11:ene38; 4 - py.llHMeHTapH8ll nepea;

HlUI '18CTb fiO'IKH; 5 - Bhl11C/IHTCl1bKhlA OT.llCll nO'IKH; 6 - BTOpH'IKblA MO'feTO'lKHK; 7 - M3'J'()qHWA OT.lleJI 

11RueBO.!lll (MIOJIJ!epoea Ka.Kana); 8 - KJioaxa; 9 - 6piowKoA nnaBHHK; JO- M<NeBOA COCO'leK; I I - npg

M8ll KHWKa; 12 - llH'IHHK; 13 - PYllHMCtfT8PHble llAUeBOllbl; /4 - npMJ18TOK ceMeHHHK&; 15 - MO'leno

JlOBOA COCO'leK; 16 - KOnYJUITHBHblA npH.ll8TOK; /7 - ceMeHHOA Mewo1t; 18 - CeMeHHOA ny3wpe1:; 
/9 - CCMCHHHK; 20- CCMJUipoBQD. (BOJIMIK>B KaHIUI) 

CCMCHHOit MCWOK (saccus seminalias; 17), PY.llHMCHT KOHC'IHOA 'l&CTH MIOJUiepoea 
Kattana. Moqesoro ny3blp11 y aKYJIOBblX pb16 HeT. 

y CaMOK BblBe.llCHHe MO'IH ocyweCTBJUICTC11 TO'IHO T8.K xe. eom.ct><>B KaHan: pe.!JyUH

poeaH, a 11itua BblXOIDIT qepeJ MIOJlJiepoe Kattan. BopoHKH o6oux 11itueso.11oe (oviductus; 
1) OTKPb1BalOTC11 B 6plOWH)'IO TIOJlOCTb, pacn01Iaras1cb 6oK 0 60K Ha 6plOWHOit CTO
poHe nepe,ntteit qaCTH neqeHH, MCJIGlY Heit H 6pJOWHoA CTeHKOit TC1Ia. RitueKJieTKH, 
nepeMeUJ,alOTC11 CIO.lla OT 11H'IHHKa npH yqaCTHH peCHH'ICK MepuaTCJibHOfO 30HTCJIHJI 
6p10WHHbl noCJie D.JIHTCJibHOro nyrewecTBH11 no OTKPblTOMY UeJIOMY. RAueso.11 ora-
6aeT ne'ICHb cnepe.11H, npoXO.llHT MHMO 11H'IHHKa (ovarium; 12), ct>opMHPY11 3.llCCb 
pacwupeHHe, CKOPJ1ynoeyio JKeJte3y (J; PY.llHMeHTapHyio y JKHBopo.Mmero KayPaHa), 
JaTCM HanpaBJU1eTC11 K KJIOaKe (8), KY.Ila OTKpblBaeTC11 He3aBHCHMO OT MO'lel'Ol{HHK&. 
B Ja.nHeit qacTH 11i\.ueeo.na ct>oPMHpyeTC11 pacwupeHHblit MaTO'iHblit OT.lleII HJIH npo
cTo MaTKa (uterus; 7). llrul JKHBOpo.Mmero KayPaHa T8KOit TepMHH npe.ncT&B1IJICTCR 
800.IIHe a.neKBaTHblM. 
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PHc. 70. 3apo.llhlwes&1R .llHCK aicyn&i Ha nosepXHOCTH KpynHoro JKCJITKa: 

A - BHCWHHR BH.ll H3 CTa.!lHH paHHeR HeRpym.i; 5 - cxeM3Tlf'lecKHR C3T1f'TT311bHYR p83pe3; I - lq)OBRHOA 

ocrpoeoK; 2 - TCJIO 33pc>llh1Wa; 3 - 6nacronop; 4 - JKenroK; 5 - KOlKHaJI 31CTQllepwa; 6 - 3moaepwa; 
7 - nO/locn. KHWICH; 8 - XopD;OMCJQllepwa; 9 - Heitpam.HU 3ICTQllCPM8 

Paaawrae :1apo.zu,ama . .LJ:po6JieHHe JHfOTbl aJCYJibl HJ-Ja 06HJIID1 )KCJITKa HOCHT 

JIHWb qaCTif'lHblit xaparcrep H HaJ&rnaeTCR nncKOHJlaJibH&IM. Ha noeepxHOCTH )l(:eJITKa 

<l>OPMHpyeTCR JaponhIWeBblit nncK (pHC. 70 ), npHKpblBaJOIUHit aHHMaJibHbl1t nomoc 

J11:tua H COOTBeTCTBYJOlUH1:t eceit noeepXHOCTH 6JiacryJJhI aM<l>n6nit, onncaHH01:t B o6rueM 

oqepKe opraHHJaUHH nOJBOHO'lHblX. non 6JiaCTOnHCKOM pacnOJJO)KCHa He60JiblliaJI 

cerMeHTaUHOHHM noJIOCTb (6JiacToueJib). B ceoeo6pa3HOM npouecce racTpyJIJIUHH, 

npOHCXOAAlUeM npH naHHOH KOH<l>HrypaUHH 3aponb1Wa, noBOJibHO RCHO paJJIHqHMbl 

TaKHe C06blTHR, KaK HHBarnHaUHJI - noneopaqneaHHe CJIOR KJieTOK (6JiacronepMbl) 

Ha onHOM KpaJO nHcKa (COOTBeTCTBYJOlUCM BepxHeit ry6e 6Jiacronopa) B rny6HHY, H 

3nn60JIID1 (o6pacTaHHe )KCJITKa KPMMH nncKa). YxoAAlUHit B rny6HHY mracT KJieTOK 

DOJI3e-r non noeepxHOCTHblM CJIOeM (non 3KTonepMoit) B CTOpoHy ueHTpa nncKa, 06-

PaJYJI 3HTOnepM}', flOJIOCJCY KJICTOK XOp,llLl B ee UCHTpC H JaqaTKH 6y.llYlUCit MCJonepMlil 

no 6oKaM. 

no MCpe naJJbHCitWero <l>opMHpoBaHHJI JaponblWa ero roJIOBa H XBOCT DpHnonHH

MaJOTCR HM noeepXHOCTblO Ritua H, HaKOHCU, OTneJIRIOTCR OT OCTaTKOB )KCJITKa, yxe 
OKP~CHHOro ero TKaHRMH, <l>opMHPYR TOHKH1:t CTe6eJJCK. B KOHUC .llJIKreJlbHOro cpoKa 

6epeMeHHOCTH (22 MCCRUa) CaMKa KaTpaHa poqaeT MaJICHbKHX (.llJIHHOit npHMCPHO 

35 CM), noJIHOCTblO c<l>opMHpoBaHHblX aK)'JI; TaKHM o6paJOM, JIHqHHOqHu CTMHJI B 

pa3BHTHH OTCyTCTByCT. 
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.llml ope.ncTaBHTCJICA KJiacca KOCTHblX pb16 (Osteichthyes) xapanepHbl: HaJIHlfHC 

8 OOKPOBax KOCTHblX lfewyjt, opHCYTCT8He KOCTHOA )l{a6epHOA KpblWKH H lfeTblpex 

xa6epHblX )1)'r c PY.llHMeHTapHbIMH :lKa6epHblMH oeperopo.llKaMH HJIH eoece 6eJ HHX, 

HaKJia.llHble H JaMema10mHe KOCTH, YKPenmIIOUlHe cKe.neT ronoebl H TYJIOBHIUa, TeH.lleH

UH11 peLl)'KllHH MSICHCTOA JlOOaCTH OapHblX IlJlaBHHK08 H, COOTBeTCTBeHHO, ee CKeJieTa 

(6aJaJIHR H pa.u:HanHlt) 8 OOJibJY KOJKHOA JIOflaCTH, apMHpoeaHHOA KOCTHblMH JIYlfaMH 

(Jiemt.nOTPHXHSIMH), ·y coepeMeHHblX BH1108 OOlfTH HCKJIIOlfHTeJibHO paBHOJIOOaCTHblA 

XBOCT080A n.n:a8HHK (roMouepKaTibHOfO THOa), HeATPaJibH3JI n.rraeyqecTb, .llOCTHrae

MaJI Ja ClfeT n.n:aBaTeJibHOro OYJbipSI, JlHWb B pe.llKHX CJIYlf(ljl)( - OOJIOBble opOTOKH 

OOlfelfHOro opOHCXOJKlleHHSI, KOTOpble OTC}'TCTBYIOT y KOCTHCThlX pb16, KaK np88HJIO, 

Hap)')ICHoe on.n:O.llOTHOpeHHe. 

KOCTHble pb16bl - 6eJyCJIOBHO, QllHa HJ CaMhlX opoUBCTIUOI.llKX rpyim ooJBOHO'IHYX 

XH80THblX, HX paJH006paJHe ope8b1WaeT 27 000 8H.llOB, OPHMIDKaJICb K OOJIOBHHC 

cyMMapHoro KOJIHlfeCTBa BH.llOB BO ecex rpynoax OOJBOHOlfHblX. 

8o.llH3JI cpena o6HTaHIDI, oco6eHHO MOpcKCUI, OTJIH'iaeTCSI JlOCTaT()q}fO CTa6H.JlhHlilMH 

ycJIOBH11MH - cOJieHocTbIO (oKono 30 %o), npoopalfHOCTbK> (8 CapraccoeoM Mope -

.llO 40 M), .nHaOa30HOM TeMoepaTyp (+3 ·c-+35 °C), nJIOTHOCTblO Cpe.llbl (OOlfTH B 800 
pa3 nJIOTHee 803,llYXa) H, COOT8eTCT8eHHO, rpa.u:HeHTOM .llaBJieHHSI (l aTM. Ha 10 M no

rpYJKeHH.R). HeCJiyqaAHo cpe.llH MOpcKHx pb16 BCTPelfaeTCSI TaK MHOro CTeH06HOHTOB, 

T.e. 8HJJ.08, He cooco6Hb1X oepeHOCHTb CKOJlbKO-HH6Y.llb JHalfHTe.JlbHble KOJie6aHHJI 

COJieHOCTH, cpe.llHefO.llOBblX TeMnepaTyp, opoJpalfHOCTH 80.llbl H T . .ll. 

IlpH paccMQTPeHHH opraHHJaUHH KOCTHblX pb16 Mbl 6y.lleM B KalfeCT8e Y.ll06Horo 

.lleMOHCTpaUHOHHoro o6bena HCOOJibJOBaTh o6blKHOBeHHoro OK)'HSI (Perr:afluviatilis), 
KOTopblA WHpoKo npe.llcTaMeH B npecH080.llHblX BO.llOeMax Eepoobl H YMepeHHOA 

JOHbl AJHH. 

Buemuee crpoeHRe. BepereH08H.llHoe reno OJCyHR HeCKOJibKO cxaTo c 6oKoB, 

8 UeJIOM o6TeKaeMO H BilOJIHe THOHlfHO .llJISI KOCTHCTblX pb16. YcJIOBHOlt rpaHHUeA 

MeJKlly TYJIOBHUleM H XBOCTOM C1IYJKHT 38.llHeOpOXO.llHOe (aHaJibHOe) OTBepcTHe, He

oocpe.D.CTBeHHO 0038.llH KOToporo OTKpblBaIOTCSI .llBa .llPYrHX (y caMKH) HenapHblX 

OT8epCTHSI - OOJIOBOe H MOlfeeoe (y caMua OHH 06De.llHHCHbl). B n.n:aBHHKax OK)'HSI, 

KaK H y .llpyrHX KOCTHCTblX pb16, opaKTHlfeCKH OOJIHOCTbIO pe.llyuHp08aHa MJICHCTaJI 

nooacTb, oHa BblTecHeHa KO)l(HOA nooaCTblO, OOJIYlfH8WeA pewa10mHe opeHMyWecma 

6.riaro.napSI IlOJIBJieHHIO KOCTHblX nJia8HHKOBblX JIYlfeA (JieOH.llQTPHXHR), c<f>opMHpoeae

WHXCSI HJ KOCTHblX qewyA. fpy.llHble n.n:aBHHKH pacoOJiaralOTCSI THilHlfHblM o6pa30M, 

Heoocpe.llCTBeHHO 0038.llH )1{86epHoro OT8epCTHSI, 6pIOWHble :ll<:e nJia8HHKH y OJCyHJI 

He06bllfHblM o6paJoM C.ll8HHYTbl eoepe.ll, K ronoee H HaxO.llSITCJI oo.D. rpy.llHblMH. Cpe.nH 

HeoapHblX n.n:aBHHKOB XBOCTOBOA CJI}')ICHT ma8HblM .ll8H)KHTCJieM. J],JISI OJ<YIDI H 60Jib

WHHCT8a .llPyrHX KOCTHCTblX pb16 xapaKTCpeH roMouepKaJibHblA XBOCTOBOA n.n:aBHHK. 

XOTS1 BHewHe OH ope.nCTawmeTCSI paBHOJiooacTHblM, e HeM 06HapYJKHeaercS1 BHyrpeH

HSISI aCHMMeTPHSI - 38.llHHA KOHeu oceeoro CKeJJeTa OTOrHYT B8epx, B 'ICM BH.IVIT CJICllhl 

reTepouepKaJibHOCTH X80CT080ro n.rraBHHKa ope.llK08. Lisa cnHHHblX n.n:aBHHKa HeO.llH

HaKOBbl. 38.llHHA COHHHOA, KaK H aHaJibHblA n.n:a8HHK Ha HKXHeA CTOpoHe XBOCTOBOfO 

cre6JIS1, .!lOBOJibHO MJ1roK. Pacoonara.Rcb OOJa.llH ueHTPa Mace pb16bl, OHH .D.eilCTBYJOT 

8 KalfeCT8e CTa6HJIHJaTopoB, aHaJIOrHlfHO onepeHHIO CTPeJibl. Ilepe.llHHA COHHHOA 

IDiaBHHK y OJ<YIDI H MHOrHX .llpyrHX Ope.!J.CTaBHTeJieA QTPSl,lla OKYffe06pa3HblX :iK.eCTOK, 

ero JlYlfH TOJICThl H KOJllOlfH. IlpH peJKOM 0080poTe 80 BpeMR OOfOHH OH 1IPHHHM8CT 
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3Ha'IHTCJibHytO Harpy3icy, 3<l><l>eKTHBHo npHTopMaIHBaJI nepe.zunoio 11acn. TCJia. OH 

CJIY)KHT .necra6HJ1H3aTOpoM, pa.nHKaJlbHO nOBbnIHUI MaHeepeHHOCTb phl6hl, nOCKOJibK}' 

pacnOJiaraeTCSI enepe.nH OT uettTpa Mace. Ty )KC poJib npHHJIJIH 6Jiaro.napS1 ceoeMy nepe

MCIUCHHIO enepiia. H 6plOUJHhlC IlJlaBHHKH. y OK)'IDI - 3BOJIIOUHOHHO npo.llBHHyro1l 

KOCTHCTOit pbl6hl napHble IlJlaBHHKH JIC)KaT B BCPTHKaJlbHblX IlJIOCKOCTIIX, a HC B ro

PH30HTaJlbHhlX, KaK y aicyJihl. B3Maxl1 3THX 11JiaBHHKOB no3BOJISllOT OJCYHIO BhlfiOJIHJITb 

HCOOnbllJHC nepeMCWCHHR H npe.nOTBpall.lalO'f nepeeopOT eeepx 6plOXOM, YfPOJICalOlllHA 
H3-3a Toro, 'ITO 11JiaBaTe11bHhlt.l ny3hlpb pacnoJIO)KCH HHJKC UCHTPa Mace. 

POT y OKYHSI, KaK Hy 60JibUJHHCTBa KOCTHhlX pb16, KOHC'IHhln. fm13a OK8AMJICHhl 

)'3KHMH H Heno.nBH)KHhlMH BCKaMH. 06oHJITeJibHhlC MCUJKH OTKPhlBalOTCSI enepe.nH OT 

rJia3, HOlllPH palllBOCHhl - neperopO)KCHhl MOCTHKOM C BhlCOKHM rpe6eUJKOM. npH 

6WCTPOM IlJlaBaHHH no3a.nH Hero 803HHKaCT pa3pC)KCHHC, Bhl3b1Ba10wee IlOTOK 80.llbl 

qepeJ HOCOBytO noJIOCTb. DOKa fOJIOBbl o6pa30BaHbl. CJa.nH IlJIOCKHMH )Ka6epHhlMH 

KphlUJKaMH (operculum), npHKphleaK>ll.lHMH )Ka6phl. Ha HH)KHClt cTopoHe roJIOBhl 

JKa6epHhle KPhllllKH npo,noJI)Ka10TCS1 )Ka6epHhlMH ncpenoHKaMH, Koropwe }'KPCilJICHW 

JIC)KaUlHMH B HHX ca6JICBH,llHhlMH KOCTO'IKaMH. 

KOJIDIWe DOKpoBW. Ko)Ka OK}'HSI Ha T}'JIOBHI.QC H XBOCTC IlOK))liITB OK))YfJll:alMH 

TOHKHMH KOCTHblMH 'ICUJYSIMH (pHC. 71 ), KOTOpble pacnOJIO)KCHhl KOChlMH pSl,LlaMH 

H 11epenHueo6paJHO HaKpblearoT .npyr .npyra. OTKphlThlC yqacTKH 11eUJy1l yc<UKeHw 

MCJJKHMH 3y611HKaMH (J), KOTOphle IlPHKPblThl JIHUJb TOHKHM 3IlH,llepMHCOM H CJIOCM 

CJIHJH, O'rlero KO)Ka OJCYHSI UJCpUJaea Ha omyrrb. TaKHe 'ICllJYH H83hlBa10TCsr KTCHOHJl

HWM.H (T. e. rpe6HeBlf.lUlblMH; PHC. 71, B) B OTJIH'IHC OT 6oJiee OOhl'IHblX UHKJIOH.llHhlX, 

I 2 

B 

PHc. 71. Kon KOCTHCTblX pw6: 

A - npo,11.anbHblA MHKpocpeJ; E, B - .llB8 THna KOCTHWX (3llBCMOKJlHJ.IX) 11ewyA, 38Jl.HHR, He npHJCpi.rrwl 
,a;pynora 'ICUJYRMM xpaA cnpasa; E - UHKll.llOKllKllll; B - KTCHoimHU; I - KIJCTH8JI 'IClll)'ll; 2 - :tnH.IJep
MHC; 3 - KTCHOIUI - rpc6ewox H3 WHJUIJCOB 
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PHc. 72. CxcneT KOCTHCTOA phl6hl (oxy1u1): 

1 - wropH'IHllll eepXHllll 'l'ClllOCT'b; 2 - nepBH'fHlill BCpxHJUI 'ICJllOC11>; 3 - M03roBOA '!Cpen; " - za6epHBJI 

ICJ)Wunca; 5 - 33,llHCBHCO'IHllll KOCTb; 6 - 'l)'JIOBHWHblC no3BOHKH; 7 - OCTHCTWC OTpOCTXH HCBpanhHWX 

nyr; 8 - mepHrH<><P<>Pbl (Pll.llH&JlbffblC 311CMCHTbl); 9 - JICnH.llOTpKXHH nepca.Hero cnHHHOro llJUlBHHIC&; 

10 - 33,llHHA cnHHHOll nnaBHHK; 11 - ypoCTMJth; 12 - fOMOUepKaJJi>Hblll XBOCTOBOll llJlaBHHK; 13 - XJIO

CTOBble noJBOHKH; 14 - OCTHCTblC OTpOCTKH reMaJihHbl.X 11yr; 15 - aHaJihHblA nnaBHHK; 16 - BCPXHHe 

pC6pa; 17 - HH:llCHHC pe6pa; 18 - fPYAHOA nnaBHHK; 19 - 6plOWHOll nnaBHHK; 20 - Til30BhlA nm1c; 

21 - paJ1HaJI1>HWe 311CMCHTW rpy.11Horo rutaBHHJCa (cKenCT OCTaT<l'DfoA N.llCHCTOA J10118CT11);· 22- KOp81tD-

KJI; 2J - IOl.eltrp)'M; 24 - H~ 'ICJIJOCTl, 

a6comoTHO rJiaJJ.KHX (pHc. 71, E). ilpH 6blCTpblx pbleKax wepoxoeaTOcTH Typ6y

JIHJYJOT norpaHH'IHblH CJIOA OKpy)KaJOmeA BOllbl, TpanI Ha 3TO 3HeprnJO MblWU, 

HO B peJyJibTaTe noTOK 6onee Ha!lC)KHO CMblKaeTCJI nOJaJJ.H XBOCTa, He IlOfiYCKlUI 

BTJlrHBaHHJI B 3TY paJpeJKeHHYIO o6JiaCTb cnyrnoA (T. e. HJJ.ymeA B!lOfOHKY) CTJ>yH 

c OTpblBOM norpaHH'IHOfO CJIOJI (BbIJblBalOll.lHM q>0pMHpoeaHHe KpynHblX BHXpeA 

H KaK cJie!lcTBHe - peJKHlf CKa'lOK no6oeoro conpoTHMemu1). B 3TOM BH.LUIT OilHO 

HJ npoJIRJieHHA a!lanTaUHH 6oJibWeronoeoQ H HeCKOJibKO KYPfYJOA pbl6bl K npe

CJie!lOBaHHJO 6blCTJ)OH Il06bl'lH. 

3nHJJ.epMHC COilep:JKHT MHOfO OilHOKJieTO'IHblX CJIHJHCTblX JKCJieJ. no OOKOBOA CTO

poHe TynoeHma OT ronoebl !lo xeOCTa npoxo!lHT KaHaJI 6oKoeoA JIHHHH, npo6onaJOmHA 

qew}'H OilHOfO HJ ropHJOHTaJibHblX PJIIlOB H B Ka)K!lOA HJ HHX OTKpblBalOlll,HHC11 OT

eepCTHeM Hap)')KY. Ha roJioee paJeeTBJieHHJI KaHaJIOB npoHHJbleaIOT noeepXHOCTHble 

KOCTH qepena. 

CKe.ller. CKeJieT OKYJUI, KaK Hy ,r:q>yrn:x KOCTHCTblX p1:i16, COCTOHT npeHMYJ.UeCTBeHHO 

HJIH Il<UKe fiO'ITH HCKJllO'lHTeJibHO HJ KOCTCA, cpe!lH KOTOpblX PalJIH'lalOT IlBe KaTero

PHH - JaMew.aJOW.He H noKpoetthle (CM. c. 65). 
Oce6ou clrellem OKYJUI e HeKOTOPhlX OTHOWeHHJIX cxoneH c nooBOHO'IHHKOM aK)'Jibl. 

OH TaK )Ke fiO!lpa3Ile.JieH Ha TYJIOBHll.lHblA OTileJI c pe6paMH (pHC. 72; 6) H XBOCTOBOA -

c reMaJibHblMH Il)TaMH Ha nooBOHKaX (JJ), fiOJBOHKH TIU< .JKe llM¢>HUe.JibHbl H OCTaBJIJIJOT 

Me)Klly coce!lHHMH TCJiaMH 061.eMHCTble KaMepbl, f!le pacnOJiaraJOTCJI OCTaTKH XOPilbl. 

Ho paJBHBalOTCJI B OHTOreHeJe TeJia nOJBOHKOB y KOCTHCThlX pb16 no THny noKpOBHblX 

OKOCTCHeHHA - HJ OKp}')KalOlll,eA XOPilY coemuiHTe.JibHO-TKaHHOA o6onO'IKH (nepeoHa

'laJibHO - B DH.Ile TOHKOCTCHHblX UHJIHH.llPH'leCKHX TPyOOK). BcTa.BO'IHble WI8CTHHKH B 
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JlYl'llX (KaKHe xapaKTCpHY .lLIUI aJcyJI) O'J'CYTCTBYJOT, T8.K qro OCHOBHYe ,llyrH PB.llleJICHY 

npoMe)IC)'TKaMH. OHH CKJlbHO BblTJIHYfbl H yeeH'laHbl lVIHHHbIMH H TOHKHMH Henap

HblMH OCTHCTblMH OTpOCTKaMH (processus spinosus; 7, 14), COQTBeTCTBCHHO eepXHHMH 

HJIH HIDKHHMH (B XBOCTOBOM OTlleJie). )lJIHHHble HJOfHyrble pe6pa <t><>PMHp}'lOT 60JJee 

coeeprneHHbii\: KapKaC .lLIUI CTeHOK 6pK>llIHOlt IlOJIOCTH, 'ICM KOpoTKHe pe6pa aKyJibl. 

IlOMHMO maeHblX, HIDKHHX pe6ep ( J 7), y OK)'HSI HMCIOTCSI H eepXHHe. 31'0 TOHKHe 

M}'CKyJlbHble KOCTO'IKH (16) - ll.OilOJIHHTC.Jlbttble OKOCTeHeHHSI MHOCem. 

l/epen COCT3BJICH MHOfHMH KOCTSIMH, OH HaMHOfO CJlffilCHee aJcyJibero. PaCCMO'JVHM 

ero Ha npKMepe cyn.ai<a (Stizostedum lucioperca; pHc. 73 ), 6.nHJKoro K OKYffK>, Ho 6o.!lee 

KpynHoro. OcHOBHbie KOMnOHeHTbl CKCJiera roJIOBbl re xe, 'ITO H y xpRllleBhlX pbl6 -

3TO MOJroeott qepen (neurocranium) H eHcu,epaJibHbilt qepen (splanchnocranium). 

B HHX pa3BHBalOTCSI 3aMelllaK>IUHe OKOCTeHeHKJI, a CHap}'JKH HaJieraK>T nOKPOBHble 

OKOCTeHeHHSI, B COBOKynHOCTH COCTaWISllOIUHe nepMaTOKpaHHYM (dermatocranium). 

,ll.mi OKYffSI H MHOrHX 11pyrwc KOCTHCTblX pb16 xapaKTepeH qepen c yJKHM OCHOBaHH

eM -TPOnH6a3artbHbltt,- e KOTOpoM M03r pacnOJiaraeTCSI noJanH recHo c6nIDKeHHhlX 

rJI33. 3aMeIUalOIUHe OKOCTeHeHHSI oceeoro qepena npHIDITO llCJIHTb Ha qeTblpe rpyn
Ilbl. Bo-nepBblX, 3TO 'ieTblpe 3aTblJIOqffble KOCTH - OCHOBHaSI (basioccipitale) H napa 

6oKOBblX JaTblJIOqHblX (exoccipitale), OKP)')K310ll.1He 6onhrnoe JaTblJIMHOe areepcTHe 

(foramen occipitale), a TaKJf{e eepXHeJaTbl.JIO'IHaJJ KOCTb (supraoccipitaJe; pHc. 73, JO). 
Bo-eTOpblX, 3TO KOCTHaff CJiyxoeaJI Kancyna, B COCTaB KOTOpott Ha KlUK.ll.Ott CTOpoHe 

11epena excwrr rum, ywHhlX Kocrett, HaH6onee KpynH~ nepeJUieywmu1 (prooticum; pnc. 

73, 8). B-TPeTbHX, 3TO KJIHHOBH.IUIYe KOCTH, ccl>eHOH.llhl, KOTOpble pacno.n:araIOTCff aa 

1 2 3 " 5 6 7 8 9 10 

25----.J~!O.,_ . ........: 
24 ~~~~~;::("3. 

23 

22 21 20 19 18 17 16 15 14 13 12 

PHc. 73. tfepen JtOCTHcroA p1:i16w (cymuca): 

1 - HOCOBaJI; 2 - CllC3HaR; 3 - JI06HaJI; 4 - napac4ieHOH.ll; 5 - BffYJl)eHHlUI ICphVIOBH.llHIUI; 6 - OCHOB

HU KnHHOBHIDWI; 7 - 6oxoll8Jl J(]lffHOBKllHllll; 8 - nej)CJIHeyUIHllll; 9 - TeMCHHBR; 10 - &epXHe38TW

JIO'IHIUI; 11 - l1tOMaHllH6yJIJ1pe; 12 - KOCTH lKll6epHOlt KpblWKH; 1 J - 3aJ1HJU1 KphVIOBKll.H8Jl; J4 - CHM· 

MCKTHK}'M; 15 - KllallPaTHllll; 16 - Jl)"fH JKa6epHolt nepenoHIOl; 17- yrnoBIUI; 18 - ntOHJX; 19- Hll

PYJKHaR KpbVIOBH.D.HaR; 20 - CO'VleHOBH&R; 21 - 6a3Hnu111e; 22 - :J)'6Hasi; 23 - HC6HU; 24 - npell'le
JOOCTH8ll; 25 - Bepnte'IClllOCTHIUI 
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nepexo.ne OT cnyxoswc IC1lllcyll K o6.riacTH rnaJHHU, - HenapHIUI OCHOBHIUI KJIHHOBH.llH1UI 
(basisphenoideum; pHc. 73, 6) H napHhle 6oKOBhle KJIHHOBHllHhle (laterosphenoideum; 

PHC. 73, 7). B MC)l{J"JlaJHHqHoA neperopo.nKe MO:lKCT coxpaIDITbCSI HCOKOCTCHCBWHA 

xpJIW, nOJIHOCTblO BhlTCCHCHHhlA y OK}'HJI KpynHblMH fJI8.3HhlMH si:6noKaMH. y MHOfHX 

KOCTHCTblX pb16, HanpHMCp y Ca.Jaffa, HMCeTCJI ewe napa rnaJOKJIHHOBH.llHhlX KOCTCR 

(orbitosphenoideum). B-qeTBepThlX, 3TO TpH o6oHRTCJibHhle, HJIH peweT<laThle, KoCTH, 

pacnoJio)l(eHHhle s nepe.nHeA qacTH qepenHoA Kopo6KH, - cpe.nHHHast 06oID1TCJ1bH8JI 

KOCTb (mesethmoideum) H napa 6oKOBhlX o6oHJITCJibHhlX (ectoethmoideum). 

Ha onHCaHHblA KOMnJICKC JaMCilla!OWHX OKOCTCHCHHA HaJt:CraJOT nOKl)OBHhle KOCTH. 

3ro TPH naphl KOCTeA - MaJICHbKHC HOCOBhlC (nasale; pHC. 73, 1), O'ICHb KPYJIHble 

no6Hhle (frontale; pHc. 73, 3) H He6oJibWHe TeMeHHhle (parietale; pHc. 73, 9). Ha 6o

KOBhlX CTOpOHax fOJIOBhl nepsoHaqaJibHhlA naHUHpb HJ cpocwuxcsi: qewyA y cy.naKa H 

MHOrHX .npymx KOCTHCThlX pb16 coxpaHHJICJI oqeHb CJ1a6o. Ero OCTaTJCH npe.nCTaMCHhl 

Me..rIKHMH KOCTOqKaMH no.nrnaJHHqHoA .llyxKH (no HHM npoxonHT O.llHH HJ KaHaJIOB 

OOKOBOA JIHHHH) H KpynHoA CJICJHOA KOCTblO (lacrimale; PHC. 73, 2). Ha HHJK.HeA no

sepxHOCTH ocesoro qepena pa.JBHTbl .nee noKpoBHhle KOCTH, HaCJ1e11He Jy6HhlX nOJ1eR, 

JaHHMaBWHX y npe.nKOB BffYTpeHHIOIO nosepXHocn. poTOfJIOTO'IHOA IlOJIOC'llf. 0HH 803-

HHKJIH He HJ qewyA, a HJ OKOCTCHCHHA npH .llCHTHHOBhlX 3}'6ax. 3'ro O'ICHb KPYJIHbdt 

napacQ>eHOH.ll (parasphenoideum; pHc. 73, 4), masHasi: npo.nonbHasl 6an:Ka MOJrosoA 

KancyJihl, H JIC)l(aWHA nepe.n HHM, .neACTBHTCJibHO HCcywHA Jy6bl cpaBHHTCJlbHO He-

60JibWOA COWHHK (vomer). 

Buc~epa.!lbHblU 14epen B csoeit OCHOBe COCTOHT HJ TeX xe BHCUepaJibHbVC JlYT', 1fI'O 

H y aKYJihl, - qe.nlOCTHOit, IlO.ll'bJIJhlqHoA H IlSITH JKa6epHblX. 1laCTH qeJIIOCTHOit .llYI'H 
nperepne.nH y KOCTHCTblX pb16 CJIOJKHYIO cy.nb6y. He6HoKBan.paTHhlA xpsi:w B JHaqH

TCJibHOit creneHH coxpaHHJI CBOIO OTBCTCTBCHHYJO pOJib B qepene, npeo6pa.JoBaBWHCb 

B CJlO:lKHhlA KOMrtJICKC JaMeWalOWHX H nOKpOBHhlX OKOCTeHCHHA, TaK HaJhlBaeM)'JO 

nep6U'4Hy10 BepX1'10IO '4e.t110Cmb (cM. pHc. 72, 2). B .nonOJIHCHHe K rHOCTHJibHoA no.nse

cKe - 'lepeJ nocpe.nCTBo moMaHllH6ym1pe K crryxosoA ic:ancyne MoJroooro qepena - OH 

OOJIY'IHJI Ha.D.C:lKHYJO onopy nepe.llHHM KOHU:OM B o6nacTH o60IDlTCJibHOit KancyJihl, 'ITO 

nOMCKJIO Ja co6oA .llBa BIDKHhlX CJIC.llCTBHJI. Bo-nepBLIX, y KOCTHCTblX p1i16 (H ooo6we 

noqTH y Bcex KOCTHhlX) noJIOBHHJQf sepxHeA 'le.JIJOCTH He COC.llHHCHhl MC)l()Iy co6oit no 

q>enHeA JIHHHH, H IlOTOMY BHcuepaJibH~ qepen cnoco6eH K nonepe'IHOA .neQ>opMaUHH 

c 6oJibWoA aMruIHTY.llOA. Bo-wrophlx, JI.IHI 3THX phl6 xapaKTepeH KOHC'IHhlA poT. 

IlepBH'IHasl BepXIDIJI 'le..rIJOCTb cQ>opMHpoBaHa y KOCTHCThlX pb16 nJIThlO KOCTJIMH, 

BOJHHKllIHMH KaK B npe.ne.nax HC6HOKBan;paTHOro xpJ1wa (3aMCWa!OWHMH), TaK H no

sepx Hero (nOJC:pOBHblMH). fJiaBHhle KOMilOHCHTbl - 3TO He6Hasl KOCTb (palatinum; pHC. 

73, 23) CMCWaHHOro npoHCXO)l(JlCHHSI H JaMeWa!OWaJI KBan;paTHaJI KOCTb (quadratum; 

puc. 73, 15). KpoMe roro, HMCIOTCJI TpH KphlJIOBH.llHhle KOCTH - 0.llHa JaMeWa!OWaJI, 

Ja.D.HJIR KpWIOBH.llHaJI (metapterygoideum; pHc. 73, /J), H .nse noKpOBHhle, Hapyx:

Hast (ectopterygoideum; pHc. 73, 19) H BHyTpCHHJIJI (entopterygoideum; pHc. 73, 5). 
BaxHasl poJib B XBaTaTeJibHOM annapare y KOCTHCThlX pb16 npHHaJl.JlC:lKHT Bmopu'4HOU 
BepxHeU '4e.111ocmu (CM. pHC. 72, J), KOTOpaJI pacnOJIO:lKeHa snepe.llH OT nepBH'IHOR 

BepXHeA 'ICJllOCTH H TalOKC no.nBKJKHO CBJIJaHa c nepe.nHHM KOHU:OM ocesoro qepena. 

0Ha o6paJOBaHa .llBYMJI napaMH noKpOBHhlX KOCTeit - 6eJJy6oA sepxHe'leJIIOCTHOR 

(maxillare; pHc. 73, 25) H pacnOJIO)KCHHOA nepen HCA H HecyweA JY(Shl npe,!I'le..rIIOCTHOA 

(premaxillare; pHc. 73, 24). 
HIDICHJIJI 'le..rtlOCTb, nOJIOBHHKH KoropoA: nQ!lBIDKHO CBJIJaHhl Me~ co6oA B o6.naC111 

non6oponoqHoro CHMQ>H3a, o6p83oBaHa y KOCTHCTWX p1i16 scero TpCMJI napaMH KOCTeA 
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H ronorpacPKlfeCKH He p&3,ZleJieHa Ha nepBK'IHYJO K BTOPK'IHYJO lfeJIJOCTK. npeJKllC 

ecero, 33CJl}')ICHBaCT yflOMHHaHHSI OKOCTeHeHHe MeKKeneea xpSlma, COlLJieHOBHaJi KOCTI> 

(articulare; pHC. 73, 20), no.nBH.lKHO COeJJ.HHeHHaJi c KBa.npaTHOA KOCTblO nep6U'lHblM 
w.111ocmHblM cycmaBoM. 3aTeM 3TO KPyTIHIDI noKPOBHIDI KOCTb, Jy6HIDI (dentale; pHc. 

73, 22), .neAcTBwre.nhHO Hecyw.ru1 Jy6bl. HaKoHel.l, 3TO Ma.JieHbKIDI noKpoBHIDI yrno

BU KOCTb (angulare; PHC. 73, 17), pacnOJJO}l{eHHIDI Ha CaMOM Ja.nHCM KOHi.le HKJKHCA 

qcmocm, Ha BffYTPCHHeM KpalO ee HH.lKHero 60pYHKa. 

no.l{hllJbllfHaJi .uyra y cy,naKa, K3.K H y ,npyrHX KOCTiiblX pb16, no.npa:meJieHa Ha 6o.Jn.
WCC lfHCJIO 3JieMeHTOB, '!eM y atcyJibl. Ee eepXHHA lLJieHHK, rHOMaH.nH6ym1pe (pHC. 73, 
11), TaK )KC npHKperuieH cyCTaBOM K CJiyXOBOA KancyJie lfepenHoA KOpo6KH H ocymeCT

B1UleT no.neectcy lfeJIIOCTHOA .nyI'H, c KOTOpoA y KOCTIICTblX pb16 cpameH Heno.neIDKHO 

8 e.nHHblit 6JIOK. B 6JioKe JaKperuieHa eme o.nHa He60JibUiaSI KOCTb, CHMnJieKTHK}'M 

(symplecticum; pHc. 73, 14) - ct>parMeHT rnoMaH.nH6yJIS1pe. Tpa.aHUHOHHO .naHHbJjl 

THn no.neeCKH HaJblBaJIK rHOCTKJIHeA, HO c yqiSToM BTOpoA TOlfKH KOHTaKTa (Me:JKlcy 

He6Hojl K 6oKOBOA OOOH1ITC.IIbHOA KOCTRMH) .nJijf 3TOro THna npe.n.JJO}l{eHO 60JJee YJKOC 

nomrme nMorHOCTKJIHH. KocTHblA 6.noK e cOCTase nepBHlfHOA eepxHeA lfeJIIOCTK H 

lfacreA no.n'hffJbl'IHOA .nyra nOJJyqHJI HWI no.neeclll (e CMhlCJie - no.neeUieHHOro 3Jle

MCHTa), Ha3BaH cycneH30pUeM (suspensorium). 00.11 .neACTBHeM cneQHa.JlbHblX MblWl.l 

OH KalfaeTCR 8 nonepe'IHOM HanpaB.JieHHH, 3cl>ct>eKTHBHO K3MeHRSI 061.eM pOTOfJIO'TOlf

HOH nOJJOCTK H cnoco6cTByJ1 npot<a'IHBaHHIO eo.nbl (oco6eHHO 83}1{HO ecacblBaHHe, 

KOTOpoe 3cPcPeKTHBHO cnoco6CTBYeT 3aXBayY MeJIKOA .no6bl'IH). fHOK.n (pHC. 73, 18), 
HHJKHHA napHhlA 'IJleHHK no.111>J13bllfHoA JJYJ11, CO'lf.TleHeH cnepe,nH c yJKOlt npo.nOJJhHO 

OpHeHTHpoBaHHOA KOnyJIOA (basihyale; pHc. 73, 21). 
c no.l{hll3bllfHOA .nyroA coe.nHHeHa He TOJlbKO nepBHlfHM eepXHRR lfCJIIOCTh, HO H 

lK86eplWI KpLIIIIKa. BooMO)K}{O, 8 CBSIJH c 3THM COCTaB nQIJ,'bSl3bllfHOit .nyrn ycJIO)ICHeH He 

TOJibKO Ja ClfeT yTIOMRHyYOro pa3,lle.lleHHJI fHOMatt.nH6yJIRpe, HO H 6Jiaro.napJ1 .no6a

BOlfHOMY no.nBH.lKHOMY 3BeffY, BCTaBJieHHOM)' Me:JKlcy co6CTBeHHO rHOMaH.nH6yJIRpe H 

moK.nOM (3TO interhyale, HJIH stylohyale, He 3aMeTHoe cHap}')ICH). Co6cTBeHHO :tea6epHIDI 

KpblWKa (operculum; CM. pHC. 72, 4) o6paJoBaHa lfeTblpbMJI nOKPOBHblMH KOCTJIMH 

(KpblUJKOA, npe.nKpblUJKOA, nO.nKPblWKOA H Me)l(KpblUJKOA), a CHH3Y K Heit npHMblKaCT 

KO:lKKCToe npo.non.JKeHHe, apMHpOBaHHoe CKe.TICTOM HJ ceMH ca6JieBK.nHblX noKpOBHhlX 

KOCTOlfeK - coe.nHHeHHblX c rHOK.nOM Jiyqei\ xa6epHOi\ nepenOHKK (pHC. 73, /6). 
)l(a6epHble .nyrH TaK xe pac'lf.TleHeHbl, KaK Hy atcyJibl, HO BepXHHMH KOHl.laMH npH

KpenJieHbl K qepenHoA Kopo6Ke; KOnyJia Henocpe.ncTBeHHO npo.nOJDKaeT Ha3a.n KonyJiy 

DQ.ll'bRJhllfHOA .nyrH. BnonHe paJBHTbl qerape JKa6epm.1e .nyra, a rurru CHJihHO pezcy

UHpoBaHa H npe.ncraBJieHa JIHWh o.nHHM HHJKHKM 'lf.TleHHKOM. 

C1ee.11em 1eoHe'lHocmeu. CKeJieT KOHelfHOCTeA' 0KyHJ1 (cM. pHc. 72) H3MeHeH e 

cpaeHeHKH c atcyJihHM 6naro.napJ1 KOCTHblM qemyRM H HX npoHJBO,nHblM. Bo-nepsblX, 

Ko:JKHM JJonaCTb ruiaBHHKOB y KOCTHblX pb16 CHa6:lKCHa KOCTHblMK Jiy'!aMH, TaK Ha-

3b1BaeMblMH nemt.JJ,OTJ)HXHJIMH (T. e. «lfelllyjtHblMH HHTRMH•), o6Jia.aalOUlHMH nl06oA 

HCOOXO.IIHMOA npolfHOCTblO H Bblro.nHo 3aMeHHBWHMH 3JiaCTOTJ)HXHH. E.rtaro.napR 3TOit 

Bblro.ne KO)l(Hble nonaCTH nJiaBHHKOB 'Ienco .noMHHHPYIOT no Be.IIHlfHHe Ha.n WICHCTblMH 

nonaCTJIMH, KOTOpble peztYUHpoBaHbl. Bo-B'I'Ophtx, noKpOBHble OKOCTeHeHHR coCTaB.JIJl

JOT no,naB.lISllOlllYJO lfaCTb nneqesoro noJ1ca. B HenapHhlX ruiaBHHKaX - .nsyx cnHHHhlX K 

aHaJibHOM - CKeJICT MJICHCTOA JIOnaCTH npe.nCTaB.JieH HenJIOXO, 3,Zlecb pa.nHa.JibHble 3Jle

MeHTbl TPa.nHQHOHHO Ha3b1BaJOTCR rrrepHra<><t>opaMH (CM. PHC. 72, 8), HO OHH l.(eJJHKOM 

norpyxeHbl B TOJllUY ocesoA M)'CK)'JlayYpbl H nepeMeJKalOTCJI c OCTHCTblMH OTJ)OCTKaMH 

R03BOHKOB. B XBOCTOBOM RJJaBHKKe MRCHCTa.11 JIOnaCTb OTCyrcTByeT, JJemt.llOTpHXHH 
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Kperurrc11 K no3BOHO'IHHKy HenocpenCTBCHHO. XBocrosoR IlJlaBHHK BblrJUIJlHT paeHO· 

JionaCTHblM, HO B ero CKCJICTe y OicyIDI H 6oJibWHHCTBa .npyrHX KOCTHCTblX pb16 3aMeTCH 

CJIC.Ll OTKJIOHCHKJI KOHUa oceeoro CKCileTa BBCpX. 3To WHO Ha nOCJIC.LlHCM fl03BOHKC, 

HaJBaHHblH ypoCTHJICM (CM. pHc. 72, 11 ), peJyJibTaT cpacraHH11 3aqaTKOB HCCKOJibKHX 

1q>aHHHX no3BOHKOB. Hx reMa.JlbHblC .nyrn npeo6pa30BaJIHCb B seep TJ>CYfOJibHblX KO

CTO'ICK HHJKC ypOCTHJISI, TaK HaJblBaCMblX rnnypa.nHH, K KOTOpblM KPCflSITCSI flO'ITH BCe 

JICflH..llOTpHXHH XBOCTOBOfO nJlaBHHKa. nepe.n HaMH fOMOUCpKa.JlbHblil llJlaBHHK (CM. 

pHC. 72, 12), paBHOJIOnaCTHblH TOJlbKO BHCWHC H npHTOM BTOpH'IHO (T. e. B pe3yJibT3Te 

OTHOCKTe.llbHO fl03.LlHHX 3BOJIJOUHOHHblX npeo6pa30BaHHil). 

B rpy.nHOM MaBHHKe (cM. pHc. 72, 18) coxpaHCHhl 'ICTblpe KOCTHblX pa.nHa.nbHblX 

3.IICMCHTa (CM. pHc. 72, 21) KaK oCTaTOK MRCHCTOH JIOnaCTH. Taic HaJblBaCMblit nepBH'l

HblH llJIC'ICBOR: noS1c, roMOJIOfH'IHblA TaKOBOMY aKyJihl, HCBC11HK. OH o6pa30BaH .llB}'WI 

3aMClU3.lOlllHMH KOCTSIMH - JIOnaTKOR (scapula) H KOpaKOH..llOM (coracoideum), KOTOPblC 

npHKPblTbl CHapyxH TaK HaJblBaCMblM BTOpH'IHblM nJlC'ICBblM nOSICOM, H3 HCCkOJibKHX 

noKpoBHblX KOCTCR. KpynHblR: cepnOBHllHblH K.TICHTJ>YM (cleithrum; CM. PHC. 72, 23) 
Q>opMHpyCT 3a,LlHHA KpaH :lKa6epHOfO OTBCpcTIUI. Ceepxy K HCMY npHMblKaJOT eme .II.BC 
ICOCTH - Ha,LlKJICHTJ>YM (supracleithrum) H 3a,LlHCBHCO'IHM KOCTb (posttemporale; CM. 

pHc. 72, 5), KOTOpblC CBSl3b183.lOT ero H BCCb nJIC'ICBOR: no11c c KOCTStMH YUIHOA: KaIICYJibl 

qepena. TepMHH •BTOPH'IHbljb nJie'leeoR: noS1c ycJIOBCH. XOTSI OH COCTaB.JICH noKpoe

HblMH KOCTSIMH' B03HHKaJOlllHMH B OHTOreHC3C fl03)1(C XP11ll.lCBblX 3JICMCHTOB CKCJICTa, 

B 3BOJllOUHH KOCTHblX pb16 ero flOSIBJICHHe KaK H ecero 'IClllYHHOro naHUHpSI, CKOpee 

BCefO, flpe.lllllCCTBOBa.JlO B03HHKHOBCHHIO xpSllllCBOfO no11ca. lipJOlllHblC IlJlaBHHKH (CM. 

PHC. 72, 19) o6pa3oBaHbl HCKJIIO'IHTCJlbHO KO)l(ffblMH JionaCTSIMH, a napHblH TaJOBhdl 

flOSIC (20) npe.LlCTaBJUICT co6oR: 3aMemaJOmee OKOCTCHCHHC. 

Mhlwe'IHOR cucme.Ma. DoKOBM MYCK}'Jia'fYPa TYJIOBHlUa H XBOCTa, JCaK y Bcex pw6, 

o6pa30BaHa MHOMepaMH c pa3,LlC11SllOlllHMH HX llJICHKaMH - MHOCCflTaMH. MHOCCflTbl 

3Hr3aroo6pa.3Hbl, H MCCTaMH HX HanpaBJICHHC npH6JIHJKeHo K npO.LlOJlbHOit OCH TClla. 

3To fl03BOJISICT HM yqaCTBOBaTb B nepe.naqe Ha no3BOHKH C03,LlaBaCMblX MHOMepaMH 

CHJI, H OHH YKPCflJICHbl 3a C'leT <t>opMHpoeaHHSI TOHKHX «MYCKYJlbHblX• KOCTO'ICK. 

npoCTpaHCTBCHHM KOH<t>HrypaUKJI MHOMCpOB CJIO)l(Ha: KaK H Y aKyJI, HCpC.LlKO OHH 

o6pa3YIOT rHpJISIH.Llbl BJIO:lKCHHblX .npyr B .npyra BOPOHOK, KOTOPblC Ha nonepC'IHOM 

pa3pe3e HMCIOT BHll KOHUCHTJ>H'ICCKHX KOJICU. MycKyJiaTypa nJlaBHHKOB B CBSl3H c 

pe.nyKUHCH HX MRCHCTOR JIOnaCTH pacnOJIO:lKCHa Ha flOSICax. 0Ha no.npa3.LlCJICHa Ha 

OT.LlCJibHbIC MbllllC'IHblC JlCHTbl, npHiq>CnJICHHblC K JICOH..llOTJ>HXHSIM, 6.naro.nap11 'ICMY 

nJiaBHHKH cnoco6HbI BhlnOJIHSITb CJIO:iKHble lIBIDKCHHSI. YCJio:iKHeHa raJOKe MYCKYJiayYpa 

'leJIIOCTHOH H flQ!rbSl3bl'IHOH .nyr - B CBSl3H c p83BHTHCM HX nonepe'IHOA IlQllBIDKHOCTH, 

noSIBJICHHCM JKa6epHoii KPhllllKH H T. n. 

HepaHaR cHcreMa. fOJIOBHoA M03r nocTpOeH cymecTBCHHo HHa'le, 'ICM y xp.11-
weBblX pb16. KoHC'IHhlR: MoJr (pHc. 74, 2) OTHOCHTCJibHO MCHblUe, 'ICM y aKyJihl, ero 

<t>opMHPOBaHHC HHCT COBCplllCHHO HHblM nyreM. Co.nep:JKalllHC HCPBHOC BCWCCTBO 

OOKOBblC CTCHKH nepe,llHCfO M03f080f0 ny3b1PSI npom6aJOTCSI HC Hapyxy, a BHyYpb, 

paJBOpa'IHBMCb B CTOpoHbl CBOHMH BCpXHHMH tcpaSIMH. npH 3TOM OHH CHJlbHO pac

TSlrHBaJOT nepenoH'laTyio Kpb1wy, no.n KOTopoR: pacnOJiaraeTCSI nOJIOCTb nepe.nHero 

M03f080f0 )l(CJIY.llO'IKa. TaKOH THn KOHC'IHOfO M03ra HaJblBaJOT «3BCPTHPOBaHHblM> 

(pa3eepHyTblM) B OTJIH'IHC OT «HHBCPTHPOBaHHOfO• M03ra c TOJICTOH KPbllllCH, npHcy

mero JIOnacrenepbJM pb16aM H HaJCMHblM Il03BOHO'IHblM. CnepCJJ.H K KOHC'IHOMY M03ry 

npHMblKalOT CH,Ll,Sl'IHC OOOHSITCJlbHblC JIYKOBHUbl (pHC. 74, 1), He HMCIOlllHC CKOJlbKO

HH6y,llb BblT11HyrhlX oOOmrreJJbHblX CTe6CJI:bKOB. Jaro OT OOOmrreJlbHblX MCDIKOB K 11'j-
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'.VIII 

9 

1 

PHc. 74. fOllOBHOA lllOOI" m;yo (&ox luclu.s). Bll.ll 
c&epxy: 

I - o6oHJ1Te1U>Hu JrYICOBKua; 2 - XOHC'DIWA M03r; J - 3nH-

4>HJ; 4 - 3pHTe.lll>H3R .llOJIR cpe.11Hero M03ra; 5 - JepHHCTOC 
B:illyTHe, roMOJJOr ywKa M03JKeqKa 3K}'m.a (CM. pHC. 64, 5); 
6 - Te.110 MOJllCeqica; 7 - poMOOBH/llfaR RMJCa; 8 - CrJHlflfOA 

wolf; 9 - npo.aonroBaTWA Moor; I - X - l'OllOBKMe Hepaw 

~-.... ~·~----- vu 
~F----j 

v KOBHWlM 3,llCCb TIUfYI'C.A ,!lJIHHHhile oOOWITCJibHhle 

HCpBhil (I). Kpblwa npoMe;«yro'IHOro M03ra, KaK 

H y aKYJihil, HeceT 3nH<l>H3 (pHc. 74, 3). Ha .11He 

3TOro OT.llena TalOKC xopowo BhilpaJKeHa sopoHKa 

C HIDKHHMH .llOJUIMH, COCY.llHCThlM MCWKOM H npH

paCTalOWHM K HeA CHH3Y rnno<PHJOM. KpynHble 

3PHTeJibHhile .llOJIH cpe.11Hero M03ra (pHC. 74, 4) 
HaBHCaJOT HM KPhilWeA npoMe;«yro'IHOro M03ra, 

OT'laCTH npHKphilBa.A ee. lix BCJIH'IHHa OTpaJKaeT 

UK xopoWHH ypoBeHh pa3BHTH.A 3PHTeJibHOfO 

aHaJIH3aropa, TaX H )'BCJIH'ICHHhlit 061.CM JKC11}'

.ll0'1Ka. CTOJii. :llCC CHJihHO pa3BHT H MoJJKe'IOK (pHc. 

74, 5, 6), ero nepe.11.HIDI 'laCTh pa3MeweHa 8HYfPH 

IX 
7 

x 
8 

3pHTCJibHhilX .llOJiei:f, 8HC.llPJUICb 8 pacwHpeHHYJO 

nOJIOCTh cpe.nHero M03ra. 

Opraaw 'l)'BCTB. OpzaH 3peHUR YCTPOCH 8eci.Ma co8epweHHO ,!l1IJI phl6. Poro8HU.ll 

CJia6o 8hinyKJia; ee <J>opMa He BJIH.ACT Ha X0.11 C8CT08hilX Jiyqeit, nOCKOJibKY K0.3<J><J>H

UHCHT npeJIOMJICHH.A pacnOJIOJKCHHOit 3a Heit 80.11.AHHCTOA BllarH H 80.llhil 0.llHHaK08. 

3<P<PeKTH8HO npeJIOMJI.AeT C8CT H <J>opMHpyeT H306paxeHHe Ha CCT'laTKe TOJibKO 

wapo8HD.HhilA xpycTaJIHK. AxxOMO.llaUH.A ocywecTBJUleTC.A 3a C'ICT MhilWUhil, KOTOpa.A 

npH6JIHJKaeT xpyCTaJIHK K cel"laTKe, TeM caMhilM BhlnOJIH.A.A aKTH8HYJO HaBO.llKY Ha 

AWThHIOIO .llHCTaHUHIO. 

noJIOJKCHHe ma:moro .AMOKa KOHTp01IHPYJOT TaJGle :llCC ween. npHJCPCIUICHHhlX X 

CKJiepe BHCWHHX MhilWU, KaK H y aKYJihil. 

OpzaHbl 6oKCJBou JIUHUU, KaK H y xp.Aweewx phil6, npe.11cTaBJI.A10T co6oit coeo

KYnHOCTh 'ly8CT8YIOWHX no'leK (He8poMaCT08, CM. PHC. 32 ), yKphilThilX 8 OC06hlX 

KO:llCHhilX KaHa.nax, KOTOphile C8.A3aHhil c KO:lKHhilM CKCJieTOM (npOHH3hil8alOT qewyH 

H nOKP08Hhile KOCTH) H coo6waxlTCSI c BHCWHeA cpe.110A qepe3 MHOfO'IHCJieHHhlC 

OT8CPCTH.A. 

OpzaH cnyxa npe.ncraBJieH TOJihKO 8HyrpeHHHM yxoM (cM. c. 73 H pHc. 34 ). 
ll.mI opzaH06 OOoHRHUR OKYff.A H 60JibWHHCTBa .npyrHX KOCTHCThilX pb16 xapaKTCpHO 

DOJIHoe no.11pa3JICJ1CHHe KlUC.llOA HOlllPH Ha nepe.D.HIOIO H 3a.11HIOIO, 'ICM o6JieNaeTCJI 

CKBOJHOit TOK 80.llhil qepe3 o60H.ATCJlhHblA MCWOK. 

OpzaHbl BICYCQ - 3TO e.i:tHHCT8eHHa.A KaTeropH.A opraH08 qyBCTB, KOTOPYJO C'IHTaIOT 

npffYPO'leHHOA K 3HTo.nepMe. 0HH o6pa3oeaHhil ll)'BCT8YJOWHMH no'IK8MH, 8KPanneH

HhilMH B noKpo8HhilH 3nHTeJIHit, 8 TOM 'IHCJie 8 3nHD.epMHC. Kruima.A 8KJIIOllaeT MHO:llCC

CTBO onopHhilX KJieTOK H MCHbWee 'IHCJIO peuenropHWX KJICTOK c KOpoTKHM H TOHKHM 
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'l)'BCTBHTCJibHhlM O'J'POCTKOM Ha eepUIHHe. Ceou CHfHa11hl 3TH .KJICTJCH nepe.zuuoT B Moor 

no oru1eTa10IUHM HX OCHOBaHWI eonoKHaM VII, IX H X roJIOBHblX Hepeoe. Bxycoeble 

noqlGf Moryr 6b1Tb paJ6pocaHbI no noeepXHOCTH TClla H qpeJebNaAHo MHoroqHCJieHKY 

(HanpHMep, y HeKOTOpbix Kapnoeblx pb16). Torna JIHueeoA Hepe o6paJyeT MOIUHyK> 

.llOflOJIHHTeJlbffYlO eeTBb, a ero rnnepTJ)o¢apoeaHHble smpa (CKOruieHHH HeRpoHOB) 

.llO HCYJHaeaeMOCTH HJMeHHK>T ¢opMy npo.llOJif'OBaTOf'O MOJra. 

Opraaw naweaapeHHJI. POToeaH noJIOCTb OK)'HH ycaJKeHa MHoroqaCJieHHhlMH 

MeJIKHMH Jy6aMH, pacnOJIOXeHHblMH Ha Jy6HoA, npenqeJIJOCTHOA, He6HoA KO

CTHX H Ha COUIHHKe, a TaJOKe Ha KOnyJie flO.ll'bHJblqHoA llYfH H Ha xa6epHblX .zzyrax, 
oco6eHHO Ha PYllHMeHTapHoA nHTOA nyre. Bee OHH HaKJioHCHbl eepUIHHaMH Ha

Ja.JI H CJiyxaT HCKJl]()qffTeJibHO llJIH ynep:lKaHHH no6blqff, KOTopaH npornaTblBaCTCH 

UCJIHKOM. 6oKOBble CTeHKH fJIOTKH npopeJaHbl flHTblO xa6epHblMH IUeJIHMH; Ha 

BH)'TpCHHeA noeepxHOCTH pacnOJIO)KCHHblX Me)Klly HHMH xa6epHblX nyr CH,IUIT llO

BOJibHO llJIHHHble KOXHble lllHflHKH, xa6epHble TblqHHKH, npe.llOTBparuaJOIUHe 

noTeplO MeJIKOA no6bJqH qepe3 )Ka6epHble IUCJIH. 3a fJIOTKOA CJienyeT KOPOTKHR 

nHrueeon, nepexonHIUHA e KpynHbljf xopoUio pacTHXHMhlA XeJIYllOK (pHc. 75, 5) 
V-o6paJHOA ¢opMbl c CHJTbHblMH MYCKYJIHCTblMH creHKaMH (HMCIOIUHMH rna.aK}'IO 

MYCK}'Jiarypy). IlOCJie )KeJIYllKa HaqHHaeTCH TOHKaH KHUIKa (15), KOTOpafl coxpaHHCT 

O.llHoo6pa3HblA BHJl no caMoro Ja.LIHenpoxonHoro (aHaJibHOro) OTeepcTHH. ToncroR 

KHUIKH co cnHpaJibHblM KJianaHOM HeT. Haqa.nbHblA OTlleJI KHUIKH, K}'.lla ena.aaJOT 

)KCJiqHblA npOTOK H npOTOK flO.lOKeJIY.llOqHoA )KeJieJbl, HaJblBaCTCH, KaK Hy qenoeelGl, 

JlBeHa.n:UaTHnepcTHojf KHUIKOjf (/7). Ha py6exe, OT.lle.JUllOIUCM ee OT )KeJIY.llK8, y OK}'IDI 

o6pa30BaHbl TPH CJICflblX BblIDl'IHBaHHH (y HeKOTOpbIX pb16 6oJiee COTHH) - TaK Ha-

3blBaeMble mrnopHqecKMe BblpOCTbl (6), pOJib KOTopblx He enoJIHe noHHTHa. CKopee 

ecero, TaM K}'JlbTHBHpyeTCH HelGUI CHM6HOI'H'leCK1UI MHKJX>CP.llopa, CHa6:JKalOI.1.UUI pb16y 

1 2 3 5 6 

16 13 11 11 

PHc. 7S. Ctp<>eHHe BHYJPeHHHX oprattoe KOCTHCTOA pbl6&1; eciqn.r111e OKYffJI (Percajluviatilis): 
1 - :&a6epHble Thl'IHHKH; 2 - .lKll6pa; 3 - HHIHJUt llpCMHlUI BCHa; 4 - KX>Bi.epoa nporoK; 5 - J1Ceny110K; 

6 - mumpH'ICCKHC npKll.8TJCH; 7 - IlnllB8TCJibHbl"A ny3blpi.; 8 - nO'IXll; 9 - MO'ICBOlt ny:JWpi.; JO - MO

'leTO'IHHK; // - MO'ICBOC OTBCpcnte; 12- n0110BOC OTBCpcTlfe; 13 - 8Ha.ru.Hoe OTBCpcTlfe; /4 - UAHHK; 

15 - TOHICllJI KHWICll; 16 - CC11CJCHKll; /7 - llBCHallllaTHnepcTHaR KMWKa; 18 - llCCn'IHblA nyJblpb; /9-
Re<ieHi.; 20 - ne'ICHO'IH8JI BeH8; 21 - BeH03HlUI na:J)'Xll; 22 - npcacepiute; 23 - ;scJl)'llO'fCK a:pm..ia; 24 -
JI)'ICOBHll,11 aopn1; 25 - 6plOWH8ll aopra 
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BHT8MHH8MH HJIH .!le4>JmHTHhlMH aMHHOKHClloraMH. KpynHaJI ne11em. ( /9) OJCYHJI HMeeT 

ICrr'IHhlA flY3hlpb ( /8). IlOJVKCJIY.!lO'IHa.sl :lKCJICJa HOCHT .!lHQMPyJHhlA xapaKTCp - eC 
'lpe3Bhl'laAHo MCJIKHC .!lOJlbKH pacceffHhl B 6phl)l(CAKe. 

IIAaBame.AbHblU nY3b1Pb (pHc. 75, 7) npe.!lCTaBJiffCT co6oA JanOJIHCHHhlA ra3aMH 

cnoDJia.BOK•, T. e. rH.UpocTaTH'ICCKHA opraH, cnoco6HblH KOMflCHCHpOeaTb H30hlTO'IHYIO 

DJIOTHOCTb TKaHeA, oco6CHHO KOCTHOA TKaHH, H o6ecne'IHBaTb TCJIY HCATPaJibH)'lO 

nJiaeyqeCTb. y OK}'Hff, KaK H y .!lPYrHX KOCTHCThlX pb16, DJiaeaTCJJbHhlA nyJblPb pa3-

BHBaCTCff KaK BhlIDl'iHBaHHC CflHHHOA CTCHKH flHIUCBOJla. CoC.!lHHCHHC c IlHIUCBO.!lOM 

B BH.!lC TilK Ha3hlBaeMoro IlHCBMaTH'ICCKOro KaHaJia MOJKCT coxpaHffTbCff IlOJKHJHCHHO 

(HanpHMep, y o6blKHOBCHHOA IUYKH Esox lucius H .!lPYntX OTKPbITOITy3hlPHhlX phl6) 

HJIH xe npepbleaTbCff B XO.!lC OHTOfCHCJa (y OK}'Hff H .!lpyrHX 33KPhlTOITy3hlPHblX phl6). 

Crenettb HanOJIHCHHff DJiaBaTCJJbHoro nyJhlPff peryJIHpyeTCff ra.JOBhlMH xeJJeJaMH -

ryCTblMH CilJICTCHHffMH aPTCPHaJibHhlX HJIH BCH03HhlX KailHJlJlffpoB, B KOTOphlX KpOBb 

COOTBeTCTBCHHO BbUleJIJICT HJIH JaxBaThlBaCT KHCJIOpo.!l (XOTff B IlJlaBaTCJibHOM fiY3hlpe 

co.nepxaTCff TaKJKe aJOT H .!lBYOKHCb yrnepo.!la). PacnoJiaraJICb e 6p10wttoA nOJIOCTH, 

IlJlaBaTCJibHhlA nyJblpb ecer.!la pa3MCIUCH HIDKe UCHTPa Mace, B CBff3H c 'ICM ~e npH 

HC6oJibWOM KpCHC TCJia nopo)l(JlaCT nepeeopa'iHBalOIUHA MOMCHT. PaJtH CHIDKCHHff 

noro MOMCHTa IlJlaBaTCJibHblA nyJhlpb npff)l{aT K eepxtteA CTCHKe 6p10WHOA DOJIOCTH, 

pacn011arrulCb npaKTH'iCCKH IlO.!l CaMblM fl03BOHO'JHHKOM (BhllllC Hero HaxO.!lHTCff TOJlbKO 

no'iKa, JICiallla.sl ette UCJIOMa). ConpoTHBJICHHC ynOMffHYTOMY MOMCHTY OCYlllCCTWUl

eTCji Ja C'ICT IlOCTOffHHOro .!UlIDKCHIDI rpyl(HblX nJiaBHHKOB, CH)'Jla.sl phl6a HCH36e:llCHO 

nepeeopa'iHBaeTCff eeepx 6p10xoM. 

Il011araJOT, 'ITO nepBOHa'iaJibHO DJia.BaTCllbHblA nyJhlpb BOJHHK B 380JllOUHH B Ka'IC

CTBC opratta .!lODOJIHHTCJibHOro (BO:myuIHOro) .!lblXaHHff. IlOCKOJibJCY BMC Illa Tb nyJhlpeK 

803,llyXa H TCM caMblM BhlilOJIHJITb 3TY pOJib ero npe.!llllCCTBCHHHK Mor .!laJICC npH ca

MhlX MaJihlX paJMepax. IlpH 3TOM C'iHTaCTCff, 'ITO o6c~aeMblH npouecc npoHCXO.!lHJI 

y npecHOBO.!lHl;llX pbl6, T. e. y o6HTare.neA 80.!loCMOB c HCCTa6HJibHhlM KHCJIOPQ!lHblM 

peXHMOM. 

OpraHW )lWX8BJUI. y OK}'IUI, KaX Hy JlPYrHX KOCTHhlX pb16, nepBhlC 'ICTblpC JKa-

6epHhlC JlYfH Hecyr no noirnoA xa6pe (T. e. no .!lea pua xa6epttblx JienCCTKoe - no 
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PHc. 76. CxeMaTH'ICCKHA ropH30HTaJJbHblA 

(cl>poHTa/JbHblA) p33pe3 porornOTO'!HOA TI0110CTH 

H )l(a6epHoro annapaya KOCTHcroR pb16bl, n0Ka

lb1Ba101UHA MCX3HH3M oncpKyJUlpHoro .llblX3HHJI: 

I - JKa6pbl s norn:pe'IHOM paJpeJe; 2 - 3JlaCTH'IH!lR 

JCOJICHIUI OTOpo'IKB JKa6epHOA KpblWKH B po.llH JOianaHa; 
J - onepicym1pHllll nOJJocTb; 4 - KOCTHllll J1CB6epHaJ1 

KpblWKa; 5 - poTOfnOTO'IHl\ll nOJJocn.; 6 - poTOB!lJI 

WCl!b. Ha npaeoA nOJtoBKHe ronosbl (Ha pKCYHKe cnesa) 
nOIGlJ&Ha lflaJa Ha6Hp&HHll llQllbl e onepKy.llJlplfYIO no

JIOCTb (I), Ha .llCBOA flO.llOBKHe - BHll)'CICllHKC (II; crpyll 

o6olH8'1CHa CTpemcoR) 



,llBe n()}J}'}K86pL1; pHC. 76, /). KpoMe TOTO, Ha BHYJPCHHeA CTOp<>He OCHOBaHHJI :JKa6ep
HOR KpblllIKK paJMeIUeHa TilK HaJblBaeMaJI JIO)l(HaJI :lKa6pa, fOMOJIOfH'IHaJI TilKOBOR Ha 

nepe.rrneR cropoHe 6pb1JraJibUa atcyJibl. )Ka6epHajl JCPblllIKa (pHc. 76, 4) H ee KO:JKHCTaJI 

nepenoHKa (pHc. 76, 2) JaMblKalOT nOJa,nH H HH:lKe :JKa6p TilK Ha.JblBaeM)'JO oneptcyJijlp

HYJO nOJIOCTb (pHC. 76, 3). 0HH JlJIOTHO npHJieralOT CBOHM 1CpaeM K nepe.nHCMY 1Cp810 

'I}'JIOBHIUa (K UOICpOBHOMY n.nelfeBOMY fiOjlcy), o6paJyjl c HHM repMeTH'IHblR KOHTaKT. 

B OTJIH'IHe OT a1cyn KOCTHCTbl.e pb16hl noJIHOCTblO JIHUieHbl :JKa6epHbIX neperopo.noK, HX 

:lKa6epHbie nenecTKH CHJUIT .nB}'WI PAAaMH Ha KruKAOd :lKa6epHod .nyre. )KJ{Bajl pb16a 

paJ.nBKraeT 3TH PAAhl, TaK 'ITO nenecTKH coce.nHHX :lKa6p CMblKaJOTcjl BepUIHHaMH, 

neperopaJKKBajl :lKa6epHYJO IUeJib H ct>opMHpyjl Me*.lcy poTOrJIOTO'IHOlt (pHc. 76, 5) H 

oneptcyJijlpHolt noJIOCTjlMH cnJIOUIHOe MCJJKOjllfeHCTOe «CHTO•, KOTOpoe OMblBaeTCJI 

nporeKaiow.elt CKBOJb Hero BO.nolt. 

AKm iJbVUJHUJI ocyw.ecTB!ljleTCjl y OKyHJI H .npymx KOCTHCThlX pb16 6Jiaro.napJI no

nepe'IHOMY .nBHJKeHHIO :lKa6epHblX ICphlUieK, BhlUOJIH.sleMOMY BMeCTC c cycneHJOpIDIMH, 

K KOTOphlM OHH 00.nBCUieHbl. IlpH OTBe)].eHHH :JKaOOpHOlt ICpbllUKK (pHC. 76, 1) ee MjlrxH:Jl 

KO:lKHCThllt Kpalt H npo.nOJI)l(aJOIUajl ee BHHJ nepenOHKa coxpaHUOT repMeTH'IHYA 

KOHTaKT c KpaeM 'I}'JIOBHllla H He nponycKalOT BO.ny 

B onepKyJijfPHYIO noJIOCTb CHapy:lKH, Hrpajl pOJib 

KJianaHa. B peJyJihTaTe 3Ta noJIOCTb (3), pacUIHPJl

JICb, c CHJIOA npocacbIBaeT BO.ny CKBOJb :lKa6pbl HJ 

pOTOrJIOTO'IHOit UOJIOCTH. npH o6paTHOM .nBH:lKeHHH 

KPhilllKH H cyxeHHH nonoCTH (pHc. 76, II) .naB11eHHe 

B Heit nOBbllliaeTCjl; KJianaH OTKPblBaeTCjl, H BO.na 

BhlXO.nHT HJ-no.n KpblUIKH Hapy)l(y. TaKHM o6paJOM, 

pacnoJio:lKeHHajl cHapy:lKH OT :lKa6p onepKyn.srpHaJI 

UOJIOCTb, cnoco6Hajl aKTHBHO HJMeHjlTb 06'beM H 

CHa6:lKeHHajl KJianaHOM, npeapaw.eHa BO BCaCblBa

TeJibHblit Hacoc. IlpocacblBajl Bo.ny CKBOJb :lKa6pw, 

:lKa6epHajl KPbllllKa OCB060)K,!laeT OT pOJIH Hacoca 

poTOrJIOTO'IHYJO noJIOCTb. 3To nOJBOAAeT OKYfflO He

KOTOpoe BpeWI IlJlaBaTb c TOp'laIUHM HJO pnl XBOCTOM 

CJIHWKOM KpynHolt .no6bl'IH. 

KpoaeaocHaR cacTeMa. Bee KOCTHCTLle pb16bl 

HMeJOT JIHUib o.nHH Kpyr KpoBoo6paw.eHHjl. CepiJu,e 
OKYJUI (pHC. 77 ), KaK H atcyJibl, 3Hf3aroo6pa3HO H30-

PMc. 77. CxeMa KJ>OBCHOCHOA: cHcreMw KOCTMCTOA pw6w. 
BH.n c 6p10xa: 
I - BHyrpCHH.1111 COHHllll aprepH.11; 2 - HIPYJKHllll COHHllll apre

PHll; 3 - rHOHJlHl.11 aprepH11; 4 - BblHOCllWHC JKa6epHblC apTC

PHK; 5 - HHJKHJIJI JIPCMHIJI BCHa; 6 - nepe.nHJl.11 K8PllHH8JlbHllll 

BCHa; 7 - KOPCHb cnHHHOA aoj)Tbl; 8 - KIOBbepoe npoToK: 9 -
l&.nHJIJI KapllHHllllbHllll BCHa; JO - nO"IKa; I I - cnHHHa.11 aopra; 

12- BOpoTHa.11 BCH8 n<>'IKH; 13 - XBOCT088.ll eeHa; 14 - XBOCTO

BIUI aprepK.11; I 5 - BOJ)OTHU BCHI ne'ICHH; 16 - KHWKB; I 7 -
RC'ICHb; 18 - ne'ICHO'IHllll BCHa; 19 - nOl1KJIK)IUf'fHblC aprepH.11 H 

BeHa; 20 - BCHOJHllll naJyxa; 2 I - npencep.nMe; 22 - lce.llyllO'ICK 

cep4ua; 23 - nyxoaHua aopn.i; 24 - 6p10WHa.11 aopra; 2S - npa
HOCJIWHC llt86epHblC aprepHH 

2S 

24 

23 

19 

17 

16 

1 

2 

3 

6 

7 
4 

9 

l~ 

11 

12 
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J1IYl'O B CanrrraJlbHOit (IIPQllOJlbHOit eepnnCaJJbHOit) IlJIOCKOCTH, HO BKJIIO'laeT TOJlbKO 

tpH OT.!le.rra - eeHOJHYJO naJyxy (20), npe.!lcep.!lHe (2 /) H pacnoJimKeHHblit noll HHM 

JKe.JIYllO'leK (22). CTeHKH Jiexamero enepellH OT xe.rry.!lO'IKa B3llyroro 06paJoeaHHJ1 

(23) o6paJoeaHbl He nonepe'IHo-nrumcaTOi\, a ma.nKott MYCKYJiaTypott H TOJICTblM 

CJJOeM 3.JiaCTH'IHblX BOJIOKOH, 'ITO xapaicrepHO l1JUI aprepHaJibHOfO pycJia (pHC. 78, 2). 
3'ro JIYKOBHUa aOpTbl (bulbus aortae), naccHBHblit 3JiaCTH'IHblit aMOpTHJaTOp, KOTO

pwtt HaKanJIHBaeT 3HeprHIO XeJiyllO'IKa cep.llua JHa'IHTe.JibHO 3<l><l>eKTHBHee, 'leM Mor 

6w 3To lle.JiaTb apTepHaJibHWR KOHyc. B KOHCTPYJCUHH noCJie.!lHero y aKYJibl eaxHyio 

po!lb HrpaJOT KapMaHoo6paJHble KJianaHbl ( 7), HJ KOTOPbIX OllHH BeH'IHK coxpaHeH H 

y KOCTHCTblX pb16 - MeJK.!IY XCJIYllO'IKOM H aoprott (J). 
ApmepuaAbHaJI cucmeMa. 6p10WH1U1 aoprn (cM. pHc. 77, 24) paJBCTBJUleTcR Ha 

'leTbipe napbl npHHOCRillHX :itea6epHbIX aprepHR (25) - K n6paM c I no IV. Bb1Ho

CRUIHe xa6epHble aprepHH ena.naJOT e HenapHYJO cnHHHYJO aopry (/ /), K0Topa11, Ha

npaB.IUUlcb HaJa.ll, OT.!laeT aprepHH K napHblM IUiaBHHKaM, BHyrpeHHOCTRM H nepeXOllllT 

B XBOCTOBYJO apTepHIO (14). BnepellH OHa pa3JlBaHeaeTCSI Ha o6UIHe COHHble apTepHH, 

JCa)K,I1ajl HJ KOTOJ>blX llCJlHTCSI Ha HapyxHYJC> (pHC. 77, 2) H BHyrpeHHIOIO COHHble (1). 
BnyrpeHHHe COHHble apTepHH BXO.!lRT B qepen H TaM coe.llHHSllOTCSI Me)l(Jzy co6of:t (Ka.K 
Hy llPyrHX nOJBOHO'IHbIX), o6paJyR TaIC HaJw:saeMblit fOJIOBHOil Kpyr. 

Pifc. 78. CxeMJ.1 BHYfPCKHCl'O CTpOeHHJI tep.ll

ua pb16 (carHTraJlbffble pa3pe3bl, nepenHHA 
KOHeu Bsepxy, 6prowmu1 cropoHa cnpaaa): 

A - axy.11a; E - xocntCTaJI phl6a (npe!lcep.!Iffe He 

ll306paxeHo); 1 - 0CHOB3HHC 6p10WHOA aoprw; 

2 - JIYKOBHUa aoprw; 3 - PYllHMCHT apTCpHaJJlo
HOro KOttyca c OllHHM BeH'iHKOM KJianaHOB; 4 -
8TpHOBeH'TpHKYJIJIPHOC OTBepcnte; 5 - Je.JlYJlO
'leK; 6 - npe!lcep.aae; 7 - apTCpHaJibHWI IWffYC 
C KJl&naHllMH 
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Pac. 79. Oco6eHHOCTH MO'lenOJioBOR CHCTCMJ.I 
KOCTHCTblX pb16 (Ha npHMepe uryKH); TaM, r.a:e 
nottKH npHKPblTbl Wl8BaTenbHblM ny3hlpeM, KX 
CHJl)'3T nOKa.33H TO'IC'IHOR WTJ)HXOBKOR: 

A - caMica; E - caMeu; 1 - noqica; 2 - Mo<1enOJJo

BOe OTBepcnte; 3 - aHaJJ1oHoe areepcn1e; 4 - MO

'leTO'IHHK; 5 - MO'fe80A ny:n.ip1o; 6 - nJJ8BaTeJibHllUt 

ny:n.i:p&; 7 - ceMeHHKK; 8 - llH'fHMK; 9 - nOJJOBOe 

OTBepcnte; JO - MO'ICBQC OTBepcTHe 



BeH03HO.JI cucme.Ma 80 MHOroM CXO.llHa c TCM, lfl'O H38CCTHO .llJUI aKym.i:. Ho y Ko-· 

CTHCTblX pb16 OTCyrCTByK>T OOKOBblC BCHbl, a BOpO'THaJI CHCTCMa no'ICK, KaK npaBHJIO, 

Heno1rna: npaBaJI 3a.AHSISI KapmrnarrbHaJI BCHa He ,nCJlHTCSI B nO'IKC nOJJHOCTblO, a Til

HCTCSI 8,!10Jib Hee, He npepblBaJICb. ~ 3Ha'IHT, 'ITO nponycKHrui cnoco6HOCTb no'IKH 

HH)Ke, 'ICM pearrbHblH nOTOK KpoeH no Ja.AHHM KapnHHarrbHblM seHaM. Bnepem-t Ha 

ypoeHe cepnua 3a.AHHC KapnHHaJibHblC BCHbl CJIHBaJOTCSI c nepenHHMH xapnHHaJibHbl

MH 8 OTHOCHTeJlbHO ll.llHHHblC KJOBbCpOBbl npOTOKH, 8 KOTOpble 6JJIDKC K enaneHHIO B 

BCH03HYJO naJyxy OTKPblBaIOTCR napHble HIDKHHC RpCMHble (pHC. 76, 5) H IlC'ICHo<IHYe 

BCHbl (pHC. 76, /8). 
Opraaw aw.ne.11eHHJ1. JleHTOBHnHble TYJJOBHWHble no<1KH KOCTHCTblX pb16 TRHYfCR 

Han nJiaBaTCJlbHbIM nyJblpCM nosepx sceA 6p10WHOA nOJlOCTH, TCCHO npHJICraR CHHJy 

K noJeOHKaM H ocHosaHH.RM pe6ep. Hx nepenHHe OT.neJJbI yeenH'ICHbl H CJIHTbl Meqy 

co6oA; 3TO JJHM<f>oH,nHblC, KposeTBOpHblC opraHbl, He )"laCTBYJOWHC 8 <t>opMHpoBaHHH 

MO'IH. Bo.nb<f>oebl KaHaJibl (puc. 79, 4), HCnOJIH.RJOIUHC po;Ib MO'leTO'IHHKOB, T.RHYJ'CR 

no KPaJO KIDK.llOA nO'IKH K oco6oMY OTBepcruJO. Y caMKH OHO JieJIOIT noJanH aHaJtbHOro 

H noJJoeoro, y CaMua 061.enHHCHO c IlOJIOBblM. Ilepe.n BhlXQ!lOM Hapyxy MO'ICTO'IHHKll 

o6beJ:lHH.RIOTCSI, o6pa3y.R MO'ICBOA nyJblpb (pHC. 79, 5). 
IlOJJOBWe opraHW. f oHa.nbl KOCTHCTblX pb16 MCWKOBH.llHbl - napHblC CCMCHHHXH 

H 'laCTO HenapHblH .RH'IHHK (HanpHMep, y OKyHH; CM. PHC. 75, 14; PHC. 79 COOTBeT

CTBeHHO 7 H 8) HMCIOT y KOCTHCTblX pb16 BHYfPCHHIOIO nOJlOCTb. IlO'IC'IHblC npOTO

KH He yqaCTBYJOT B BblBe.neHHH nOJIOBblX npO.llYKTOB, <l>YHKUHOHHPYJOIUHC npoTOKH 

npencraBJl.RIOT co6oA HOB006pa30BaHHSI, <f>oPMHPYJOTCSI HJ cpaCTaJOIUKXCR CKJ12.nOK 

6pJOWHHbl H OTKPblBaIOTC.R snepC.llH OT MO'ICBOro OTBCpcTH.R. 

~.R KOCTHCTbIX pb16 xapaKTCpHa csoeo6paJHaJI CTpaTCJliR pa:JMHO.lKCHH.R, 8 KOpHe 

HHaJI, 'ICM y aKyJIOBblX pb16, - OfPOMHOC KOJlH'ICCTBO MCJlKHX H npaKTH'ICCKH HeJa

lUHIUCHHblX .RHU npH Hap~oM onno.nOTsopeHHH. BblcOKaSI noreHUHa.JibHaJI nno.no

BHTOCTb KOMneHcHpyeT HH3Kyl0 BbDKHBaCMOCTb nOTOMCTBa. 

3M6pHOH8JlbHoe p83BHTHe. JIAua OKyHSI H 60JlblllHHCTBa .npymx KOCTHCTblX pbl6 

OTHOCffT K TeJI06JJacTINCCKOMY THny. 0HH conep.JKaT MCHbWee KOJJffllCCTBO .lKeJITKa, 'ICM 

y XP.RlUCBblX pbl6, HO, TCM He MCHee, HCnbITblBaJOT HCnOJJHOC .npo6neHHC, TaK 'ITO 6na

CTOllCPMa BblfJJJlllHT, KaK Q!lCTIUI Ha )KeJITOK wanO'IKa • .Lla;IbHCAllleC pa3BHTHC BKJ1JOllaCT 

THnH'IHblC npoueccbl HHBafHHaUHH H 3nH6oJ1HH. CBOC06pa3HC KOCTHCTblX pb16 COCTOHT 

8 onpe.ueneHHblX npHJHaKaX paUHOHaJIHJauHH OHTOreHeJa. 06pa30BaHHC MHOfKX no

JIOCTCA (UCilOMH'ICCKHX KaMep, CJiyxOBblX nyJblPbKOB, HCBpOUeml, maJHblX ny3blpeA) 

npoHCXO.ll,HT nyreM pacmenJICHH.R nepBOHa'laJibHO CnJIOWHblX KJlCTO'IHblX Mace (rryreM 
llCJiaMHHaUHH, HJIH CXH30UCJibHO) 83RMCH BWl'IHBaHH.R H OTlllffYPOBblBaHH.R. 

BaeDIHee CTpOelllle. Ha,u.KJlacc pb16 - caMrui: MHOTO'IHCJICHHaJI rpynna noJBOHO'l

HlilX. Pb16bl O'ICHb pa3Hoo6paJHbl no o6meA <f>opMe TC11a. IlpHMHTHBHaJI cxeMa yH,.UyIDl

UHOHHoro nJlasaHH.R, onHCaHHaJI paHee Ha npHMepe JlaHUCTHHKa (c. 9), HCnOJib3YCTCR 

pb16aMH c 60Jiee HJJH MCHCC 3MCCBH,nHblM TeJIOM H CruIOWHOH nnaBHHKOBOA KaltMoA, 

KaK y yrp.R (Anguilla, CM. pac. 86, 9). 06.nanaTeJIH TaKoro yzpeBuoHow 08uxume
AR npo6eraJOUlHMH cnepe.uH Ha3aJ.t HJrn6aMH TC11a KaK 6bl OTTaJIKHBaJOTC.R OT BO.ll.Ll, 

nopO)K.LlaJI no.no6He peaKTHBHOA crpyH. IloJa.i.tHJIC)KaIUHC 'laCTH TCJla H3rH6aJOTC.R c 

)'BCJIH'ICHHOA aMnnHT}'noA, lfl'O n03801UICT HM JaxBaTWeaTb B c<t>epy B33HMQ!lCACTBHJI 
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H08ble nopu;HH 80.Zlliil; COOTBeTCTBeHHO YBCJJfflIH8aeTCJI H CKOPOCTb HX nonepeqHblX 

B3Max08. HaH6o.nee 3<f><l>eKTH8HblM yqacTKOM nJia8HHK080A KaAMbl OKaJbl8aeTCR ee 
38.llHHA KOHeu;. 

Yzpe6UOHblU 06U31CUmeJlb ClIHTaeTCR HaH60JJee 3KOHOMHqHblM, OH 8CTJ)ettaeT

CJI y OTHOCHTeJJbHO THXOXO.UHblX pb16, 8 OCH08HOM npHJJ.OHHblX. Ho B OTHOWeHH.RX 

XHIUHHK- )l(eJ)TBa KJJIOtte8YJO poJlb nrpaeT He BblHOCJJHBOCTb, a CKOpoCTb. 3ro COllI,aJIO 

npe.nnoCblJJKH K pa.nHKallbHOMY HJMeHeHHIO xapaicrepa .UBH)l(wreJIR. y 6o.llbWHHCTBa 

pb16 .UOMHHHPYJOWWI pOJib 8 COJ,lJ.aHHH TUH JaKpenHJJacb Ja XBOCTOBbIM nJia8HHKOM. 

npo6eraIOwa.R no reJiy nOJJHa.R JJOKOMOTOpHWI 80JIHa JaMeHeHa I'Opll.lllO 6oJiee qaCThlMH 

BJMaxaMH XBOCTa c OTHOCHTeJlbHO MaJJOA aMnJIHyY.noA. 

DblCTpoxo.nHble nJJ08Ubl (KaK CKyM6pHjl, CM. pHC. 86, 18, HJJH TYHUbl) npH

o6peJIH BblTjiHyTblA no eepTHKa.JIH, cepn08H.UHOA <t>opMbl )l(CCTKHA X80CTOBOA 

ruta8HHK, KaJK..11.rul JJOTiaCTb KOTOporo HanOMHHaeT no <t>opMe nTHttbe KPblJJO. 3To 

cKoM6pouiJHblU iJ6uxume.a1> (OT naTHHCKoro HaJeaHHJI cKyM6pHH - Scomber), 8 

KOTOpOM XBOCT080A nJJa8HHK .neACT8HTeJJbHO pa6oTaeT, KaK napa KpblJlbe8, TOJJbKO 

pacnOJJOJIC:eH 8 He06blttHOM .llJljl KpblJJbeB MeCTe, ynpaBJIJleTCR oce80A MYCKyJJaTy

poA H MaweT 8 ropHJOHTa.JibHOA (<f>poHTa.JibHOA) nJJOCKOCTH. TaKHe aKTH8Hble H 

6blCTJ)ble nJIOBUbl 8 TOJJWe eo.nbl - nenarnttecKHe p1>16bl, npe.ncTa8HTeJJH coo6me

CT8a, H33bl8aeMOro HeKTOHOM, o6na.naJOT o6TeKaeMoA, THTIHlIHOA .. pb16oo6pa:moA• 

<f>OpMOH TeJJa. y HHX CJJOJIC:HO llH<l><l>epeHUHP08aHbl TaJOKe H OCTa.JlbHbie HenapHble 

nJJaBHHKH, BOJHHKWHe HJ cnJJOllIHOA nJJa8HHKOBOA KaAMbl, HanpHMep, TaKHe, 

JCaK y OKYHR. 

06reKaeMWI <l>oPMa rena pb16bl no:J80JUleT CHHJHTb JloOOBOe COnpoTHBJleHHe. ()qem. 

B8JICHO, lff06bl CTpyH 80.llbl, orn6a10wne TC710 pb16bl, nJia8HO CMblKa.llHCb nOJa.nH, He Bbl-

3blBaJI JHattHTeJJbHOro paJpe)l(eHHjl (eCTeCTBeHHO, cnoco6Horo TOpMOJHTb .ll8IDKeHHe). 

)l.nR 3TOro JMHRjl ttaCTb re.na .llOJJ.)ICHa 6b1Tb .UOCTaT04HO .MHHHOA H nJia8HO CYJIC:aTbCJI 

K KOHUy . .llpyroA KOMnOHeHT JJOOOBOro conpoTHBJJeHHji - TJ)eHHe 0 80.ny, KOTopoe 

HapacTaeT BMeCTC c yYp6yJJeHTHOCTbIO norpaHHttHOro CJJOJI H HanpaBJlJleT qaCTb MOW

HOCTH MYCJcyJJayYpbl Ha C03.llaHHe KHHeTHtteCKOA 3HeprHH 80.llbl. Ho eCJJH CJJHWKOM 

BCJTHK yro.n npH BeplllHHe XBOCTOBOro KOttyca OOreKaHHH (HanpHMep, y 6oJibWel"01I08blX 

XHWHHKOB epo.ne OJcyHH), TO npH pe3KOM 6pocKe Ja .no6bft'leA paJpe)l(eHHe OKOJJO XBOCT3 

MO)l(eT 8blJ8aTb O'fPb18 norpaHHttHoro CJI011 80.llbl H KpynHble 8HXpH. B 3TOM cnyqae 

6onee 8blfO.lleH Typ6yJJeHTHblA norpaHH4HblA CJIOA, HaCblWeHHblit KHHeTH4eCKOA 

3HepmeR H nOTOMY 60JJee YCTOA4H8b1A. 3THM OObRCHJIIOT CYUleCTBOBaHHe y OicyHJI 

TYP6YJJH.JaTOpa 8 8H.lle KTeHOH.llHOA tteUIYJf (CM. paHee, c. 129 H pttc. 71, B). 
PaJYMeeTCji, .nJIH .ll8H)l(eHHji c 6onbwoA cKopocTbIO e nJIOTHoA cpe.ne Heo6xo.nnMw 

JHattHTCJJbHble 3HepreTH4eCKHe JaypaTbl, KOTOpble y pb16 o6ecne4H8aIOTCJI .ne11TeJJb

HOCTbIO TYJIOBHWHOR MYCKYJJayYpbl. HeCJJyqaiiHo 3Ta Myc1cynayYpa cocTaBJJJ1eT .no 3/4 
MSCCbl TC7la pb!6bl, HanpHMep y CHHero TYHUa ( Thunnus thynnus) - 0.llHOA HJ caMblX 

6blCTPOXO.llHblX pb16, cnoco6HoA nJiblTb co CKOpocTbIO .no 70,8 KM/4. y pb!6, KaK H y 

.apymx noJBOH04HblX, 8 MyCtcyJiayYpe pa60TaIOT .ll8e rpynnbl 80JIOKOH. Bo-nepeblx, 3TO 

6em11e Mblllle4Hble BOJJOKHa, n0J1y•rn10wHe 3Hepm10 Ja C4CT aHa3po6Horo pacmenJieHHJI 

fJJIOKOJbl H HCnOJJbJyeMble .llJ1JI KpaTK08peMeHHblX cypeMHTe.llbHblX 6poCK08 c 60JJb

wo"A MOWHOCTbIO. Bo-BTOPblX, - KpaCHble 80JIOKHa, 6oraTble MHOrJJ06HHOM, nJIOT

Hee OnJieTCHHble KanHJ1J1J1paMH H 6onee TOHKHe, 4TO nOBbIWaey CKOpoCTb .nn<l><l>Y3HH 

KHCJJOpo.na. 0HH nOJJY'faIOT 3HeprHIO Ja C4CT a3p06Horo OKHCJieHHJI lKHpo8. KpacHble 

MblWllbl OC06eHHO xopowo paJ8HTbl y TaKHX HeyroMHMblX .. cTaHep08•, KaK, HanpH

Mep, cK}'M6pHe8ble pb16bl (oco6eHHO yYHLlbl, PHC. 80), y KOTOpblX npH 3HepmqHOM 
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DJJaBaHHH TeMnepaTYPa icpaCHblX MWWU MO:Jte'I' soop8C1'81'1t H8 20 ·c no cpaBHCKHIO c 

TeMnepaTfPOH 0Kp~1<>rueA: BOilhl. 

CTo<reMy :JKe B COCTaBe MHOMepoB IlOMHHHPYJOT 6enwe BOJIOKHa? KaK IlOKaJaJIH 

3KcnepHMeHTbl, HJrH6bl Te.Jla aKTHBHO rI.llblBymelt pb16hl «CTpRXHBaK>T• norpaHH'IHhlA 

CJIOH, nenaIOT ero He06bl'IHO TOHKHM, TeM caMblM cnoco6CTBysi: IlOBhlWeHHIO rpa.a.HeHTa 

cKopocTH s HeM, a JHa<rHT, H BSIJKOMY conpOTHMeHHK> eoilbl. no3TOMY MaKCHMaJlbHU 

3$$eKTHBHOCTb lIJiaBaHIDl IlOCTHfaeTCR p&16aMH npH HMilYJlbCHOH aKTHBHOH pa6oTe, 

KOTopasi: COOTBeTCTBYCT CBOHCTBaM 6enbIX Mb!WU: icpaTKHe cepHH 6blCtphlX BJMaxOB 

XBOCTa <repe.uyIOTCSI co CKOJib)l(eHHeM HenOilBIDICHO BblTSIHyTOf'O Tena no HHePUHH. 

CpenH HeKTOHHhlX pb16 CBOHMH Heo6hl'IHO KpynHblMH H :JKeCTKHMH rpyilHhlMH 

DJJaBHHKaMH BblileJUIK>TCSI JleT}'llHe p1>16bl (CM. pHc. 86, 12), napaJIJiellbHO BOJHHKlllHe 

B HeCKOJlbKHX CHCTeMarH'ICCKHX rpynnax. 0HH cnoco6Hhl, cnacucb OT npec.nenoBaHIUI 

XHlliHhlX pbl6, BblCKaKHBaTI> HJ BOilbl H rrpo.rrentTh COlliK> MetpOB no BOlllYXY. HeMHome 

BH.llbl ne.Jtarn<reCKHX pb16 nepeMemaK>TCSI B TOJllUe BOilbl JaMeJJ)leHHO, KaK Ce.Jll¥UIHOA 

KOPOJlb (Regalecus glesne; CM. PHC. 86, 7), HJIH IlaJKe naCCHBHO npeA:<t>YJOT, KaK JIH

weHHU XBOCTa nyHa-pb16a (Mola mo/a, CM. PHC. 86, J4), o6.Jia.naTCJILHHua BWCOKoro 

DJIOCKOf'O, HO o<reHb KOPOTKOro l)'JIOBHlUa. 

CpenH IlOHHblX phl6 WHPOKO pacnpoctpaHeHbl csoeo6pa3Hhle npHcnoco6HTCJIL

Hhle eapHaHTbl <l>opMbl Tena, npHruIIOCffYTOf'O CHHJY HJlH naxe CHJlbHO ynnorueHHOro, 

pacnnacTaHHoro so <t>PoHTaJlbHOA nnocKocTH. Xopowo HJeecTHLI npencTaBHTe.JJH 

xpsi:rueBblX pb16 CKaTbl (HaIIOtpffll Batoidea; CM. PHC. 85, JO - J 5), HMelOlUHe XJlhlCTO

o6paJHbltf XBOCT H He cnoco6Hhle HCilOJlbJOBaTh o6bl'IHhlR Jl)UI pb16 YHJIYJISIUHOHHblH 

.LlBH:JKHTenb. BMecro 3TOro B eepTKKaJlbHOH IIJIOCKOCTH ~YJIHPYJOT HX orpoMHhle, 

paJpOCWHeCSI BJlOJlb Tena rpyIIHble rmaBHHKH, ytpaTHBllIHe KO.lKHble JIOnacTH H Ue.JIH

KOM COCTOSllUHe HJ MllCHCTblX JIOnacreA: (CM. PHC. 83, 3). y CTOJlb :JKe flJIOCKHX KaM-

6an (OTPffll Pleuronectiformes, HanpHMep, P/euronectes p/atessa, CM. pHc. 86, JO) HJ 

KOCTHCTblX pb16 TaKOH nepectpOHK.H TCJla He npoHJOIILJIO: OHH npocro nernH Ha .llHO 

OOKOM, HO JaTo rnaJ 3TOR CTOPOHLI nepenoJIJ Ha o6parueHHYJO BBepx. y yrpeR H HX 

MHOl'O'IHCJieHHhlX PO.LlCTBeHHHKOB c JKHJHblO Ha IlHe CBSIJaHhl JMeeo6paJHU <t>opMa 

H <rpCJBhl'laHHWI rH6KOCTb Tena. CTopa3HTeJlbHOl'O paJH006paJHSI IlOCTHfJIH napHhlC 

DJJaBHHKH .LlOHHblX pw6. C~ HHX BC'I'PC'la.JOTCJI npHCOCKH, B03HHKWHe H3 CJIHBllIHX-

PHc. 80. nonepe'IHOC CC'lCHHe TCIJa TYffU8 
Ha py6e.lKe T)'JIOBHIUa H XBOCTa, noKaJaHO 

COOTHOWCHHe KpaCHOR (WTPHX08K8. TO'l'KB.

MH) H 6e.noR MYCK)'JiaTypbl: 

I - noJeoHox; 2 - ropH30HT&nbHaR cenTB; 
3 - JCpacHaR M}'CX)']l8TYJ)8; 4 - 6plOWHIUI no
nocn. (JUHHI XOHeU:); .S - 6enu M)'CX)']lwmia 
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CR 6pIOlllliWX llJlaBHHK08 H D03BOJUllOlllHC phl6e (HanpHMep, DHHraropy, Cyc/opterw 
/umpus, CM. pHC. 86, 20) npo•rno nepxaTbCR Ja KaMHH 8 npH60HHOH nonoce MOpR, 

WHPOKHC rpy.llHblC IUla8HHKH c HCCKOJlbKHMH C8060.llHbIMH JiyqaMH, KOTOpble no.ll-

8HXHbl, CJI08HO naJibUhl, H no380JIRIOT MopcKoMy neTyxy (Trig/a) np01uynbl8aTt. 

necoK 8 noHcKaX Japb18IIIHXCR 6ecnoJ80HO'IHhlX. MopcKOH KOHeK (Hippocampus), He 

coxpaHHJI H CJIC.ll08 06bl'IHOA J1,JIR pb16 06reK8CMOCTH Te.n:a, ruiaeaeT c BCpTHKaJibHOA 

opHCHTilUHCH n0380HO'IHHKa H UCilJUICTCR TOHKHM XBOCTOM 3a CTCMH 80.llOpoCJICH, B 

CKOIUICHIDIX KOTOphlX XHBCT. 

He Mettee c8oeo6pa3Ha cpopMa Te.na MHOrHX rny6oKOBO.llHblX pb16 (HanpHMCp, 

Chiasmodon, CM. pHc. 86, /5), KOTOpble XH8Yf 8 yCJIOBHRX noJIHOH TeMHOThl H npe

.lle.JibHOH CK)'.llOCTH nH1UC8hlX pecypco8. OttH o6bl'IHO MaJionO.ll8IDKHhl, nonoMY CJia6o 

H)')KllaIOTCR 8 a.nanTaUHRX K 6hlCTpOMY 1Uia8aHH10. TKaHH Te.Tia rny6oKOBO.llHhlX Phl6 

qpe38bl'lantto HCXHbl, phlXJlbl, 'ITO HepC.llKO C8R3bl8alOT c HC06XO.llHMOCTblO 3alUHTbl 

OT rnrattTCKoro nawieHIDI 80.llhl. Ha caMOM ne.ne TaKaJI JalllHTa He ttyXHa, Ka.Xon-nH6o 

qyBCTBHTCJibHOCTH K .llaWICHHIO MOXHO O)l(HJlaTb TOJlbKO OT f330BblX ny3blpCH (8 CHJiy 

C:lKHMaCMOCTH ra.308) H XHMH'ICCKHX peaKUHn (CKOpOCTb npareKaHIDI KOTOphlX 3a8HCHT 

OT .llaWICHIDI), Torna KaK )l(}{.llKOCTH H T8ep.llb1C TCJia npHHUHnHaJibHO HCCXHMaCMbl. 

Ilo3TOMY npH'IHHY TaKoA pblXJIOCTH CKOpee tty)KHO HCKaTb 8 xapaKTepHOA llJIR OKea

HH'ICCKHX rny6HH CK)'.llOCTH opraHH'ICCKOro MaTCpHaJia. Il0-8H.!lHMOMY, 80.IUIHHCTrul 

KOHCHCTCHUHJI Te.Tia OTpruKaCT TCH.llCHUHIO cpopcHpo8aHHOro pocTa 80npeKH HC.llO

CTaTK)' MaTCPHaJia. KpynHhlA P33MCP TaKoro XHIUHHKa HJIH, no icpaAtten Mepe, ero 

t{e.JIJOCTCn 8b1COKO ananTH8CH, nOCKOJlbK)' no8b1WaeT waHCbl npH PC.llKOH BCTpC'IC c 

DOTCHUHaJibHOn .ll06bl'Ien OK33aTbCR KpynHCC, a 3Ha'IHT, JIC~C 3aKJ110'IHTb ee 8Hyrpb 

ceoero XCJIY.llKa H TaKHM o6pa30M Jawia.nen. eio. 

Cnoco6HOCTb pb16 nO.ll.llCPXH8aTb 3a.ll.3HHYJO rny6HHY norp)')KCHIDI MO:JKCT .llOCTH

raTbCR aBTOMaTH'ICCKH BCJIC.llCTBHC HCATpaJibHOn IUlaByqCCTH HJIH xe (npH HaJIH'IHH 

H36bITO'IHOro eeca) aKTH8HblM nyreM, KaK, HanpHMCp, y aK)'JI08blX pb16 33 cqC'f HCnQJlb-

30BaHHJI ropH30HTilJibHblX IUla8HHK08 ( •nO.llBO.llHhlX KpblJibC8•) H reTepouepKaJibHOro 

XBOCTa. ,llOCTIDKCHHC HenTpaJibHOjf IUlllByqCCTH COCTa.BJUICT 8WKHbln pecypc 3KOHOMHH 

3HCPfHH y pb16. HMCHHO 3THM UCJUIM CJl)':lKHT HaKOIUICHHC 6anbWHX o6bCM08 XHpoeon 

TKaHH HJIH CKBaJICHa (y aK)'JIOBblX), JaMeHa TKJKCnhlX HOH08 Ha JICrKHC, KOCTHOA TKaHH 

Ha xpJ11UCBYJO HJIH pellYKUIDI (.llO OCTilTO'IHblX 5 % OT Macchi rena) TYJI08HlUHOro CKe.IICTil 

H MblWU, KaK 3TO xapaKTepHO AJ"[R rny60KOBO.llHblX pb16 ( •[JJJaBalOIUHC t{e.IIIOCTH• ). 

lllHpOKO pacnpocTpaHCHO HCnOJib308aHHC ra3080f0 noruiaBKa - [JJJaBaTe.IIbHOro 

nyJblpR. IlJiornoCTb BOJ,ll}'Xa cOCTa.BJUICT ecero 0,0146 r/cM3, Torna KaK .llJlj( npecHon 

80.llhl 3TOT noKaJaTe.n:b cocTaWIRCT 1,0 r/cM3, a .llJlj( MOpcKon - l,026 r/cM3• Cnenoea

TCJibHO, MR .llOCTIDICCHHR •HC8CCOMOCTH• phl6e MaCCOH 8 100 r npH o6HTaHHH 8 npe

ctton 80.llC .llOCTaTO'iHO o6bCMa 80lll)'WHOro pe3CpByapa 8 7 CM3, a B MOpcKOH - 8CCro 

5 CM3• 0.llHaKo 80lllYWHb1A pe3Cp8yap C)l(HMaeM npH YBCTIH'ICHHH r.rry6HHbl norp)')KCHIDI 

H HapaCTaHHH .llaWICHIDI 80.llbl. 3To C:lKaTHC, KaK )')KC 6blJIO CKaJaHO, KOMnCHCHPYCTCR 

nyrCM .ll06aWICHIDI 8 nyJblpb ra308 npH noMOlllH pacnOJIOXCHHOH B ero CTCHKC ra30-

BOA Xe.IIC3bl. 

KoJKHwe DOKpoaw. 3nH.!lCpMHC pb16 UCJIHKOM o6pa30B8H XHBblMH, Heoporo

BC81IIHMH KJICTKaMH, CPC.llH KOTOpblx o6bl'IHO MHOro 0.llHOKJICTO'IHblX KOXHhlX Xe.IICJ, 

BblllCJUllOIUHX CJJH3b. HCKJIIO'ICHHC COCTaBJIRIOT npo80.llRIUHC MHOro 8PCMCHH 8HC 80.llbl 

HJIHCTblC npblryHbl (CM. PHC. 86, /7), HMCIOIUHC Ha noeepXHOCTH 3nH.!lCPMHCa O.llHH 

CJIOH oporoBCBIIIHX KJICTOK. KopHy-M HMCCT HCCKOJlbKO CJIOC8 KOJIJiareHOBblX BOJIOKOH, 

opHeHTHpoB3HHhlX npH6JIH3HTeJlbHO DO.ll yrJIOM 45• K npo.llOJibHOA OCH TCJI8, B38HMHO 
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nepneH,.!UflcyJIJlpHO B COCCJJ.HKX C!IOJIX. 8CTpe'l8IOTCR IlJIOTHble CKOilJleHHH QllHOKJIC'J'Oll• 

HblX )l(;ClleJ. npH OCHOBaHHH paJHOro po.lla WHnOB H KOJll()lleK pacnOJiafaJOTCJI CJIOX· 

Hble MOBHTble )l(;CJieJbl, BhlllCJIHIOJ..U.He 6CJIKOBhlH ceKpe'T. JlpyroA pacnpoC'rpaHeHHblA 

THn CJIO)l(}{hlX )l(;e.JieJ - 3TO CBeTJII.U.HeCJI opraHbl, HCnOJibJYIOI.U.He CHM6HOTH'leCKHX 

CBCTJII.U.HXCJI 6aKTCpHA H OC06eHHO CJIO)l(}{O .LI.Hct>ct>epeHLJ.HpOBaHHble y my60KOBO.llHhlX 

pb16 (c JepKaJihHOA H qepHoA nHrMeHTHblMH 06KJI3..!UGlMH 0033.IUf H Il0.ll06HeM JIHH31i1 

enepC,LI.H). 

l/eiuy11 pbl6 QllH006p3.3Ha no XHMH'ICCKOMY cocraey ceoero MHHepam.Horo KOMflO

HeHTa, HO P3.3JIH'IHa no ceoeA Mopct>OJIOfHH. 0Ha <t>oPMHpyeTCJI KJICTKaMH KOpffYMa, 

HO BO MHOfHX CJiyqaJIX - Ha BHYTPeHHeA rpaHHUe 30H,!IepMHCa, KOTOphlA HrpaeT 

onpe..a:eJICHHyJO pollh B ee o6p3.30BaHHH. 

llAOIWUOHOJl "el.U)'JI (CM. pHC. 60 ), xapaKTCpHWI .ll)lJI aicyJI H CKaTOB, nocrpoeHa H3 

JleHTHHa; OHa H.lleHTH'IHa 3y6aM aicyJJ H TO'IHO TaK )l(;e HOCHT epeMeHHhlii xapaxTep, 

CMeIDUICh no Mepe pocTa PLl6bl. MHJKH K HeH Jy6Ll .llPYfHX OOJBOHO'IHblX, XOTII H He 

roMOJJOfH'IHhl (HCJaBHCHMO 803HHKJIH B 3BOJIIOUHH KOCTHhlX pb16). 0Ha TaJOKC npe..a:

CTaMeHa B OCHOBHOM JleHTHHOBblM KOH)'COM c MJIKOThlO (nyJJbnoA) BHYJPH H oco6o 

TBCP.llhlM noKphlTHeM eepwHHhl (3TO oco6aJ1 ct>opMa .lleHTHHa, HO He 3MaJJb, KOTOJ>U 

OTKJiaJthlBaeTCJI 3nH,!IepMHCOM TOJlbKO y penTHJIHH H MJieKonHTaJOI.U.KX). 

KocMouiJHa11 "eiuy11 (pHc. 81, E) OTMe'leHa y BhlMepwHx JionacTenephlx p1i16 

(Sarcopterygii), H3 COBpeMeHHblX - TOIIbKO y JiaTHMepHH (CM. pHC. 86, 1), H TO B 3a

syaJIHpoBaHHOH ct>opMe. 3Ta He CMeHHBWaJICJI B OtITOreHe3C, a nOCTOJIHHO HapaCTilBWaJI 

no nepHMeTPY qewyJI o6paJOBaJJa .llOBOJlhHO KpynHble IDiaCTHHKH. 0Ha B npHHUHne 

TPCxCJIOAHa: .llBOHHOH rny6oKHH CJJOH HJ ry6'1aTOH H nnaCTHH'laToii KOCTH ycaxeH 

CHap)')ICH ynnomeHHblMH JleHTHHOBblMH JY(>qHxaMK, o6p3.3yJOIUHMH I'UIOTHblA H llO

BClllbHO npaBHJibHhlA •napK~ (KOCMHH). 

I'aHouiJHOJl "eiuy11 (pHc. 81, A) Ha6.rIJO.llae-rcJ1 B JtpyroM nomcr1acce KOCTHhlX phl6 -

y nyqenepblX (Actinopterygii), BKJIJOllaJI npe.llCT3BHTeJieA neyx COBpeMeHHblX rpynn (CM. 

PHC. 86) - MHoronepoo6paJHhle (Polypteriformes; CM. PHC. 86, J) H aMepHKaHCKHe 

naHUHpHHK006pa3Hble (Lepisosteiformes, 5). 3TO TaJOKe nOCTOJIHHO HapaCTaJOI.U.He 

poM6H'leCKHe 'leWYH, nJIOTHO npHrHaHHble .npyr K .npyry no ct>opMe H COe.llHHeHHble 

Me)l(;Ily co6oA npoCJJOHKaMH coe,LI.HHHTeJlbHOii TKaHH. 3TO npo'IHblA naHUHph, JaMCTHO 

CKOBblBaJOI.U.HA JlBH)l(;eHHJI pb16bl. Ha nonepe'IHblX IWIHct>ax raHOH.llHOH 'lewyH BH.ll-

I 1 2 3 

PHc. 81. Oco6cHHOCTH BHyrpeHHel crpynypw ~OHJUIOA (A) H KOCMOHJUIOA (b) 'ICwyA npH

MHTHBHblX KOCTHblX pw6: 
] - r&HOHH; 2 - ICOCMHH; J - ry6grM IOC1la; 4 - H30llauDl 



HO, 'ITO OHa lUl)'XCJI0'1Ha, 81CJUO"l8eT nJI8CTHff118TOe KOCTHOC OCH088HHe H HapyxHhlft 

nJiaCT, npOHJ80JlHhl'1 OT JleHTHH08hlX Jy6"1HK08, CJIHTblX 8 cnJIOUIH0'1 6JieCTJIIUH'1 

3MaJienOJl00Hhl'1 CJI0'1 (raHOHH; CM. pHc. 81, A, /), COOTBeTCT8YJOlUHH 6onee TBepJlOM}' 

,11;eHTHH}'. Ha UJJIHQ>ax o6bl"IHO 8H.LleH raJOKe CJJo.'1 KOCMHHa c MeJJKHMH nMOCTJIMH (CM. 

pHc. 81, A, 2), pacnono•eHHhl'1 noJl ruiacroM raHOHHa H no.ll'f8ep:ll<:Jla10IUH'1 yqacTHe 

38MYJ>08aHHhlX Jy6"1HK08 8 ero Q>opMHpoBaHHH. 

'-IHCTO KOCmHaJl 'leU1yR, xapaKTepHaJI no"ITH .LJ)IJI 8Cex C08peMeHHblX KOCTHhlX 

pb16, cQ>opMHp08aJiaCb y JlBOJIKO.llblWaIUHX pbl6 HJ KOCMOHJlH0'1 "lewyH (nOCJie yrpa

Thl KOCMHHa), a y JI}":lenepblX pb16 - HJ raHOHJlH0'1 "leWyH (noTepH8UJeH raHOHH). 

y 6oJihllIHHCTBa KOCTHCTblX pb16 (Teleostei) 3TO TOHKHe OKpyrnhle ruiaCTHHKH, KOTOpble 

"lepenHueo6paJHO HaJieralOT .apyr Ha Jlpyra 8 TOJIIUe KOPHYMa (3JiaCMOHJlHble "leWYH). 

Hx Henpep1>18HhlH pocT no nepHMeTPY He 8nonHe pa8HOMepeH HJ-Ja UHKJIH"leCKH 

HJMeHJllOlUHXCJI YCJI08H'1 (reMneparypa 80.llbl, nHIUe8ble pecypcbl HT. n.) H OCTaBJUleT 

l'Q!J:H"IHhle KOJibUa, nOJ80JIJ110IUHe oueHHTh 80JpacT pb16bl. MHorHMH .IJ.OHHblMH KOCT

HhlMH pb16aMH (KaK COM Si/urus; CM. pHc. 86, I I) H KpynHhlMH 6blCTPOXO.llHhlMH (Ha

npHMep, l)'HUaMH) qewyH yrpa"leHa. y oceTpo8hlX pb16 (CM. pHC. 86, 4) HeT 8JaHMHOI'O 

HaneraHHJI qewyeK. B.noJih Tena npoXOJJJIT 5 pJl.ll.08 KpynHhlX ~:ll<:}":leK•, a OCTaJibHaJI 

no8epXHOCTb noKphlTa MeJIKHMH J8el!l"laTblMH qewyitKaMH. B nepe.IJ.He.'1 "laCTH TeJia y 

OCeTpo8hlX pb16 no.IJ.06Hble :ll<:}":IKaM "leWYH o6paJyK>T CIDIOWHOH naHUHpb (pHC. 82 ), 
IlpOTOTHn JlepMaTOKpaHH}'Ma H noKp08HOI'O ruie"le80I'O noHca KOCTHblX pb16. 

OKpacKa p1>16 onpe.IJ.eJIJ1eTcJ1 npHCYTCT8HeM HeCKOJihKO KaTeropH'1 nHrMeHTHhlX 

KJieTOK, paJJIH"laeMhlX no xapaKTepy nHrMeHTa. HanpHMep, MeJiaHOUHThI COJlep:lKaT 

qepHblH nHrMeHT MeJiaHHH, HpHJlOUHThl - nypHH080e OCH08aHHe ryaHHH, TOHKHMH 

MHOI'OCJI0'1Hb1MH ruiaCTHHKaMH KOTOporo o6yCJIOBJieH xapaKTepHbi'1 6JieCK pb16be'1 "le

lll}'Jf. IlHrMeHTH<Ul KJieTKa, KaK H xpoMaroQ>op (nHrMeHrnoe TCJIO 8HYTPH Hee), MOJKeT 

PHc. 82. KOCTH1>1R naHUHpb ronoe1>1 npe.llCTa!IHTCIUI occ-rpoeblX p1>16 - CTCp.1Ul.llH (cyxoR npc
napaT). BM.ll enono6opma c6oKY u ceepxy: 

1 - HOCOBblC KOCTH; 2 - JIOOHaJI KOCTb; 3 - 6pb13raJlbUe; 4 - TCMCHHaJI KOCTb; 5 - 'ICwyA'laTIUI KOCTb; 

6 - KOCTHblC 'ICWYH TCJl8 ( •JKY'IKH• ); 7 - KOCTH noKpoBHOI'O nne'leeoro no11ca; 8 - rpynttoA flJl8BHHIC; 

9 - ICOCTh .ll86epHoA ICPWWICH; JO - fJl8JHHua; 11 - .llBOAHIUil HOUPA; I 2 - pocTpyM 



8Me6oo6pa3HO .QBHl'aTl>CR, MeHJUI CBOJO 4><>PMY. non BJIHSIHHCM HepBHhlX HMnyJJbCOB. 

Ha 3'TOM OCHOBaHa cnoco6HOCTb MHOrHX pb16 ( oco6eHHO KaM6an HJ Pleuronectifonnes) 

no.nroHnb OICpacK}' no.n OKP)')l(aJOIUHR <fx>H. 

CKeJJer. Ocesou CKe.llem pb16 npe.ncraBJieH OOOBOHO'IHHKOM, HO B ero cnoco6HOCTH 

OJ>OTHBOCTOSITb npo.nOJJbHOMY cxaTHJO (MHOMepaMH 60KOBOR M}'CK}'JJarypbl) BaxHaJI 

poJlb OCTaCTCSI Ja xopnoR. Ee OOJJ}')KH.nKOe BHYTPeHHee co.nep}l(HMOe HeC:lKHMaeMo, 

HO no.n HarpyJKoR s HCM paJBHBaeTCSI BblcoKoe naBJieHHe, KOTopoe o6ono'IKH xop.lllil 

llOJl:lKHbl BbI.nep}l(HBan.. JlBOSIKOBOrnyTble re.na OOJBOHKOB c OTBepcTHeM B UeHTPe He 

BblTCCHRIOT xop.ny OOJIHOCThlO, a TOJlbKO nepeTSlfHBaJOT ee CBOHMH KOJlbUaMH, y.na'IHO 

)'KPeJUlSISI H npH.naBaSI eR 'ICTKOBH.nHYJO <t>opM}'. Henocpe.nCTBeHHOro KOHTaKTa Me:JIUlY 

TCJJaMH coce.nHHX OOJBOHKOB HeT, OHH ynHpalOTCSI .npyr B .npyra 'lepeJ :lKH.nKHR ny

JblPb - OCTaTOK xop.nbl. y HeCKOJlbKHX ornOCHTCJibHO npHMHTHBHblX rpynn pb16 no

JBOHKH COCTOn HJ o.nHHX JJHlllb ;zyr, TC.Ila OTCYTCTBYJOT sosce. TaKOBbl Uen.bHOroJJOBble 

(Holocephali; CM. PHC. 85; 16), JlBOSIKO,nbllllaIUHe (Dipnoi; CM. PHC. 86, 2), JJaTHMepHJI 

(Latimeria, Coelacanthini; J) H 0cCTpoo6paJHble (HJ KOCTHOXPHIUeBhlX, Chondrostei; 

CM. PHC. 86, 4). 06paJYJOIUHe COHHHOMOJfOBOR KaHaJJ BCpXHHe lIYnf TOJlbKO Y XPR

meBblX pb16 H oceTpoo6paJHblX YKOMnJJeKTOBaHbl BCTaBO'IHblMH nJJaCTHHKaMH. 

y KOCTHblX pb16 HeBpaJJbHble lIYrM (H reMaJJbHble B XBOCTC) Hecyr OCTHCTble orpocTKH. 

HHIHHe lIYrM B T)'JIOBHIUC .naJOT onopy pe6paM. 

l/epen pb16 xapaKTepeH .noMHHHPYJOIUeR BeJJH'IHHOA BHCUepa.JibHOfO CKCJJeTa 

(cKeJieTa rJJOTKH) B cpaBHeHHH c oceBblM, HJIH MOJfOBblM, 'lepenoM. IlOCJTe.nHHA y 

XPSIIUeBblX pb16 H OTHOCHTCJlbHO npHMHTHBHblX KOCTHblX MO:lKCT HMeTb llIHpOKOe 

OCHOBaHHe (6b1Tb nJiaTH6aJaJJbHblM, B KOTOPOM MOJf paJMeIUeH Me:JIUlY fJlaJHHUaMH), 

a y 60JJbllIHHCTBa KOCTHCTblX pb16 - YJKOe OCHOBaHHe (rponH6aJaJJbHblA 'lepen c 

MOlfOM noJa.n:H rJia3HHU). 

JlnH scex KOCTHblX pb16 xapaKTepHo npHcyrcTBHe KOCTHOA TKaHH B qepene, npe

JK,!le scero, B COCTaBe .nepMaTOKpaHHyMa. y oceTpoo6pa3HblX MOJfOBOR 'lepen He 

HMeCT JaMeIUaJOIUHX OKOCTeHeHHA, yqaCTKH xpSIIUa coxpaHSIJOT H BHCuepanbHble lIYnf. 
Y npe,ncTaBHTe.IIeli OT.nen.a KocTHCTble pb16bl (Teleostei) oxocretteHIDI paJBHTbl ropall(o 

DOJlHee, XOTSI yqacTKH XPSIIUa coxpaHSIJOTCSI B MOJfOBOM qepene Hy HHX (HanpHMep, 

Y JlOCOCCBblX pb16, l..ll;}'lCH; CM. pHC. 86 COOTBCTCTBeHHO 6 H 8). 
BHcuepanbHblA 'lepen COCTOHT HJ 'l.JleHHCTblX o6pyqeA - BHCuepaJJbHblX .nyr: 'fe

JIJOCTHOA, OOJn»IJbl'IHOA (rHOH.nHOli) H HCCKOJibKHX JK.a6epHbIX, OT IDITH .no CCMH (y He

KOTOpblX npHMHTHBHblX aK}'JI). )l(a6epHble .nyrH JieJK.aT B CTCHKaX fJIOTKH, KOBHYTPH OT 

:lKa6p, HO aK}'Jibl HMeJOT eme CHap)':lKH OT KruK.llOA JK.a6pbl no nape 3XCTpa6paHXHaJJbHblX 

XPHIUeA, JaneraJOIUHX Hemy6oKo no.n KO:lKeA. qemoCTHaJI .nyra o6paJyCT co6cTseHHO 

'leJIIOCTHOR annapaT, :lKa6epHble .nyrn no.ll.llep:lKHBaJOT annapaT BO.nHoro .nblxaHHR, 

a no,n'bSIJbl'IHlUI .nyra JaHHMaCT npoMe:lKYTQ'IHOe noJIO:lKeHHe MeJKJJ.y 'leJJ.JOCTHblM H 

:lKa6epHblM. Y 60JibllIHHCTBa ee sepXHHli 3JieMeHT, fHOMaH.!lH6yJISlpe, no.nBellIHBaeT 

'leJJ.JOCTHYJO .nyry K MOJfOBOMY 'lepeny (rHOCTIIJIIDI). Ho y npHMHTHBHblX aKYJI (6- H 

7-xa6epHblX) He6HoKBa.npaTHblA XPSIIU KpenHTCSI K 'lepeny TaJOKe H caMOCTOneJl.bHO -

noJa,nH rnaJHHUbl (aM<t>HCTMJIHH). Cy.II.SI no 3TOMY <f>aKTy, 3BOJIJOUHSI no.nsecKH y xpH

meBbIX pb16 llBHranacb OT JKCCTKOA K 6o.nee cso6011HoR. y 60JibllIHHCTBa KOCTHblX pb16 

nepBH'IHWI sepXHSISI 'leJJ.lOCTb nOIIYlfaCT llOOQJIHHTe.llbHYJO onopy, nOMHMO rHOCTH.JlbHOA, 

Ha o60ID1TC.11bHYJO Kancyny, nepe.n fJlaJOM (3TMOrHOCTlUIHSI). HaKoHeu, y 11syx rpynn 

Pb16 - y XHMep, XPSIIUeBblX pb16 no11101acca QeJJ.bHOfOJIOBble (Holocephali), H y KOCT

HhlX JlsoS1xo11bllllaIUHe pb16bl ( Dipnoi) - HC6HoKBa,npaTHblA XPRIU Henocpe11CTBeHHo 

npHpaCTaCT K M03fOBOMY 'fepeny, HeOQll,BHJICHO H 'lpe3Bbl'laAHO npo'fHO (ayrocTHJIHJI). 



IlOJl'.bSl3bNHIUI JIYI'8 y JlB()BKOJl.W.WawHX coxpa!UleT CJICllN yq8CTlbl B RQllBCCKe ~ 
HOA Jl.YfH, HO y UCllbHOfOJJOBblX - HeT. 

CKe.Aem 1«me11Hocmeii. 06pa.JoeaHHble xpBWOM HllH 38.MeWaIOlUHMH OKOCTeHeHHJl

MH IlJIC'leBOA H Ta30Bb1A no11ca JaKl)ellJieHbl y pb16 B TOJIWe MblWU, TOJibXO y CKaT08 

(pHC. 83 ) IDle'leBoR nOBC npHlq)CilJleH x no3BOHO'IHHKY. ,llpyroe llCllO - noxpoeHblJl 

IlJleqeeoR noBC KOCTHbIX pbl6 (Osteichthyes), KOTOphlJt CBOHM sepXHHM KOHUOM Kpe

RHTCB x qepenHoA KOpo6Ke. B rulaBHHKaX xpBWCBbIX phl6, xaK Hy HCKOTOPblX KOCTHLIX, 

xopomo pa3BTa MBCHCTaa JIOnaCTb, HO y XOCTHCTblX (Teleostei) OHa PYllHMCHTapHa 

HJIH OTCYfCTByeT. y cxaTOB, llJiaBaJOIUHX 38 cqer Ylf.llYJIBQHH llIHpoKHMH H npo.llOJibHO 

paCTBHYTblMH fPYllHLIMH nnaBHHKaMH, IlOCJlcmHHe UCllH.KOM npea.CTaBJieHbl MffCHCTOJl 

nonacr&io (pnc. 83, 3, 4). 
MJ.mieomu CHCTeML OceBIUI MYCK}'J18TYP8 (pacnOllOllteHHasJ B T)'JIOBHWC H XBOC're 

H 06pa30B8HHIDI MHOMepaMH) coxpattaeT npaBHJibHyJO MeTaMepHJO, Hapywa.JOIUa.R eC 
MYCKYJiaTypa napHblX nnaeHHKOB paJBHTa cna6o (HCKJIIO'leHHe - cxaTbl). 

l13BeCTHiUI YHHKallbHIDl cnoco6HOCTb 80.Llbl CB060.llHO nepe,llaBaTb 3JICK'fPH'lecKHe 

nOJlJI (B qaCTHOCTH, nOTeHUHaJlbl .LldkTBHJI MbllUU) noCJIY)KHJla OCHOBoA .llMf pa3BH

TIUI y pbl6, c 0.llHOit CTOpOHbl, BblCOKOA qyecTBHTCllbHOCTH K 3THM nOTeHUHa!laM (Ha 

OCHOBe cneUHQ>H'lecKHx peuenropoe), a c apyroit - 3/le1<mpu11eC1'UX op~aH06, nponJ

BOAAWHX Pa3PSlllbl .llMf aKTHBHOii opHeHTaUHH, HHOr,lla npHf'Q!lHblC B Ka'ICCTBC OpYJICHJI. 

C'IHTaeTCB, 'ITO OHH cQ>opMHpoBMHCb He3aBHCHMO y npe.llcTaBHTe.JteA, no KpaAHeA 

Mepe, llleCTH ceMeRCTB, B 60JiblUHHCTBe C.IJY'l3CB HJ 3a'laTKOB MblWC'IHblX BOJIOKOH, 

pe•e - H3 HepBHO-Mhlllle'lHhlX COCllHHCHHA. lJ.awe BCero OHH COCT3BJJCHbl H3fl0.ll0-

6Ke 6aTape:A H3 CTOOOK XOPOllIO HHHepBHpyeMblX ruiaCTHHOX CTY.!lCHHCTOA TK8HH. 

Y MeXTPH'!ecKoro cxaTa (Torpedo; uanpjl)l(:eHHe 6al'lee 200 B, MOWHOCTb 2 000 BT) H 
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PMc. 83. c:l>parMCHT CKelleTa WHDOBaTOfO cr.:aTa. Bu c 6pJOxa; BUCH fHDCJ'TP04>HJlOB&HHHI 
fPYJIHOA TUI3BHHIC 

} - pocrp)'M; 2 - oOoHWl'tJIWIBJI xancyna; 3 - pll,llHMLHwe 311CMCHTW MllCHcrolt nona.C'111 rpJJU{Oro llllU

HHXa; " -- 6a3M&Hwe 3JlCMCHTbl f'PY.QHOJ'O MIBHHKll.; j - R03BOHO'IHHIC; 6 - ICOP8K01UlH1idt OT.llCJI IVle

'lell()tl) DO£a; 7 - mnyna mifiepiwx JlYI'; 8 - 1186ePHYe JIYT'K; 9 - 'ICllEC'l'IWI .11)'1'& 



IOJKHO-aMepHKaHCKOro 31letcrpH11ecKoro •YTPSI• ( Gymnotu.s; HanpJ01CeHMe 6o.nee 500 B, 
cHJla TOKa .no 0,5 A) MhlUiettHoe npoHcxo)l(J],eHHe 3THX opraHoB He BblJblBaer COMHeHHA. 

Ho OHO HeotteBHJIHO y HHJJhCKoro coMa (Malapterurus), r.ne 3TOT opraH o6pa3)'er c.noA 

no.n KmKeA TYJ10BH1Ua. HanpH)KeHHJI pa3pMOB JBe3.llOtteTa (Astroscopus) BS B .nOCTa

TOttHo, ttT06bI omyrnsaTb sparos HJJH o6e3.llBIDKHBaTb Me.JIK)'IO .no6bl-qy. MHorne pb161>1 

c nOMOIUblO 3JlelCTpHlleCKHX opraHOB opHeHTHPYIOTCJI B OKp}?KalOWeJl cpe.ue ( 003.llaBaJI 

BOKpyr ce6JI 3JlelCTpOCTaTHlleCKOe nOJie HJIH HCnycKaR JCOMM}'HHKall,HOHHble CHfHam.I 

npH o6HTaHHH B CJIHUIKOM MyrHOA so.ne). 

HepelUUI CHCTeMa. Pa:ll1H11HR B CTJX>eHHH ro.nosHoro MoJra, onHcaHHble paHee .llJUI 
aKYJlbl H KOCTHCTO~ pb16bl, xapaKTepHbl DJUI no.nKJ1acca OJ1aCTIIHO:JKa6epHble KJlacca 

XpJ1mesble pb16hl H .nJIJI no.nKJ1acca Jlyqenepb1e KJ1acca KocTHble pb16hl. B OCHOBHOM 

OHH JaTParHBalOT KOHettHblA MOJr, CleHKH KOTOporo, co.nep:JKaUIHe HepBHoe semeCTBO, 

y aKYJI OXBaTblBalOT cnpasa H CJleBa ueHTPaJibHYIO nOJIOCTb - nepe.nHHA :JKeJly.notteK, 

HaMettas1 pa3lleAeHHe 3TOA ttacTH MOJra Ha .nsa nOJIYUJapHJI. HH)l(HJIJI ttacTb CTeHOK 

COOTBeTCTBYeT nOJIOCaTblM TeJlaM B M03re BblWeCTOJllUHX rpynn, a BepXIDIJI - ruia

lllY· y .rryqenepblX pb16 (Actinopterygii), BOJMO)l(HO, HJ-Ja .ne<t>HUHTa npOCTPaHCTBa B 

HJCpHHKe, 60KOBble CTeHKH KOHellHOro M03ra He BblnJlllHBalOTC.R Hap)')KY, a Hao6opOT, 

nporn6alOTCJI BHyrpb, TaK lffO sepXHHe KpaJI o6eHX nOJIOBHHOK nJ1a1Ua o6pameHbl 

BHYfPeHHeR cropoHOH BBepx H UIHpoKO PaJ.lUIHH}'Tbl, <YI'lero BepXIDIR CTeHxa HepBHOA 

TPY6KH 'PaCT.RHYTa B o6UIHPHYIO ruieHKY. 

Or KpblUIH npoMC)ICYTOllHOro M03ra y scex OTX.o.nHT 3nH<t>HJ, a Ha HIDKHeA CTOpo

HC noJanH nepeKpecTa 3pHTeJibHblX HCpBOB pacnOJIO:JKeHa TOHKOCTCHHasJ BOPOHKa c 

npo.nOJI:JKeHHCM Ill )l(eJiy.nottKa BHYfPH H rnno<t>H30M Ha BCpUIHHe; BOpOHKa o6pa3yeT 

B3ll.YTHR - napy HIDKHHX .nOJieA no 60KaM H cocy.nHCThlA MewoK no3a!J.H. Ha Kp1>1we 

x:pynHoro cpe.nHero MOJra y scex JaMenta napa a:mymA - 3pHTCJibHble .nOJIH c o6-
WHPHhlM )l(CJly.nottKOM BHYfPH. 

MoJ)KettoK y aKYJIOBhlX pb16 <YI'leTJIHBO no.npa:meneH Ha .!lBe ttaCTH - KJJYllHOe ren:o 

nocepe.nHHe H napa 60Jiee MeJIKHX YUJeK no 60KaM OT Hero; o6UIHpHb1A, OOJiblA H He

pe.!J,KO c PeJKHMH nonepettHblMH CKJla.llKaMH. y KOCTHblX .rryqenepblX pb16 MOllCe'IOK 

KaXeTCJI 60Jiee npocTblM no <t>opMe, cna6ee BblpaJKeHhl ero 6oKOBble npHJJ.aTKH, Ho OH 

ttaCTHttHO BHe.npJleTCJI CBOHM •KJianaHOM» B nOJIOCTb Cpe.uHero M03ra. Oco6eHHO CHJU.HO 

)'BCllHtteH MOllCellOK y BHJIOB, cneUHaJIHJHPOBaHHblX B 3Jietcrpopeu,enu,HH. 

y HeKOTOpblX KOCTHCTblX pb16 (Kapnoo6pa3HblX H .np.) CHJJbHO HJMeHCH npQIXQ11T0-

88TblA MOJr H3-3a HecopaJMepHo KpynHWX BKYCOBblX Ji,nep. 

y .nBOJIKO.nblUiaIUHX pb16 (Dipnoi) HJ KJiacca KocTHble (Osteichthyes) KOHe'DfYI 

MoJr He BblsepH)'T, KaK y nyqenepblx. MoJ)KettoK y HHX otteHb CJia6. 

Opnww -.yBCTIS. OpzaHbl o6oHRHUR npe.ncTaBJieHlil y pb16 napoA ox:pyrnwx o6oHR

Te.1IbHblX MeWKOB, Ha .nHe KOTOpblX B BHJie po3eTKH CKJia.llOK pa3MeIUCH 'fYBCTBYIOll.lHA 

30HTeJIHA, BKJI10tta10WHil peuenTopHhle KJieTJCH. Ho3llpH pa3llBOeHhl, tteM o6JlerqaeTCS1 

CKB03HOA TOK 80.llbl lfepe3 Hero, BOJHHKalOIUHA no.n BJIHJIHHeM BHeUIHero OOTOKa npH 

JJ;lm:>KeHHH pb16bl. y OTHOCHreJibHO MaJIOnO.JlBH)l(HblX pb16, B ttaCTHOCTH CKaTOB H HeKo

TOpblX aKYJI, 3a!I.HJIJI H03.llPJ1 nepeMellleHa Ha KpaR pa3peJa PTa, \fro noJBOJIJleT npoca

ChlBaTb ttepe3 Hee 80.llY .nBH)l(eHHJIMH poTOrJIOTOllHOA nOllOCTH. y .nBOJIKOJlblWaIUHX pbl6 

(Dipnoi - Osteichthyes, Sarcopterygii) o6oco6JieHHasJ 3a.llHAA H03.llPJI nepeMecrHJiac• 

Ha He6o, npespaTHBWHCb BO BHyrpeHHIOIO H03ll.PIO - xoaH}'. 

060HJIHHe xopoUio pa3BHTO y MHOrHX BH.nos, aKTHBHO paJblCKHBalOll(HX nKWY 

(HanpHMep, y yrpeo6pa3Hb1X). Hanponrn, XHIUHHKH-Jaca.nttHKH (KaK LUYKa) OTHOCWI'CSI 

I( Pa.JPMY MHKpocMaTOB, T.e. JKHBOTHblX co c.na6o pa.JBHThlM OOOHRHHCM. y MHOrHX 



craRHhlX pw6 OC06YJO ponb B peryJlJIUHH noeeneHHJI Hrp&IOT «BCIUCCTBa yPCBOrH•, 

KO'T'Opble Bhl:JlC/UllOTCSI y 3TKX pb16 npH noepe)l(JleHHH 3IlHJlCPCMHCa KO.)l{H. y npoxon

Hhl:X pb16 BruKHa ponb 3ane11arneHHJ1 06omrre.11bHbIX CTHMY.TIOB, MapKHpYJOWKX po.nHoR 

80.UOeM, Jl]ISI B03BpaweHHSI nOJIOB03peJiblX oco6eR Ha CBOH HepecntJIHIUa. 

OpeaHbl BICJICO o6pa3o&aHbl oco6blMH BKYCOBblMH no11KaMH, lJYBCTBYJOWHe KJICTKM 

KO'T'OpblX .TIHWb reHepHpYJOT HMfiY.TibC, a e f01IOBHOR MOJr ero nepe.ll,alOT OTJ>OCTKH VII, 
IX (MeHbWe), X ro.11oeHblX Hepeoe. 

OpeaHbl 6oK06ou AUHUU y XHMep H npHMHTHBHblX axyn HMeJOT BHJl )l(Cl'J:o6Koe c pac

nono.)l{eHHblMH Ha .llHC 'l{}'BCTBYJOWHMH IlO'IKaMH - HeepoMacTaMH; y OCTa.TibHblX pb16 

BMeCTO JKCJI06KOB HMCIOTCSI KaHaJibl. KaK npaewm, no 60KOBblM cropoHaM TY.TIOBHIU8 

H XBOCTil TSIHCTCSI 0JlH3 napa KaHa.TIOB, HO HHOfJla HX 6bl&aeT HCCKOJlbKO. floeepXHOCTb 

J'0110Bbl JaHHMaeT PaJBeTBJlCHHaSI CHCTeMa H3 HCCKOJlbKHX K3Ha.TIOB. 

OpeaH cnyxa. HeepoMacroe, BblCOKocneuHa.TIH3HpoeaHHblx K eocnpHSITHJO Jey

KOBblX KOJie6aHHR, BO BHYTJ>CHHCM yxe pb16 He o6Hap~eHO. Ho nea CHa6JKCHHblX 

OTOJIHTaMH peuenropHblX IlOJlll, KOTOpble pacno.11araIOTCS1 B KPYf.TIOM MCWO'IKC Hero 

Bhl:C1)'11C, ece :lKC peantpYJOT Ha 3eyKOBble KOJIC6aHIDI. Oco6eHHO xopowo CJIYXOBaSI 'ly&

CTBHTCJlbHOCTb H 3B)'KOBOC o6weHHe pa3BHTbl y KOCTHOfiY3blpHblX pb16 (Ostariophysi), 

KOTOpble BKJIIO'lalOT H Kapnoo6pa3HblX (Cyprinifonnes). y nOCJie!lHHX IlJlaeaTeJlbHblA 

nyJblPb CBJIJaH uenO'IKOR MCJIKHX KOCTeR, <f>opMHPYJOIUHX 6e6epo6 annapam, co CTeH

KOR CJiyxoeoR KancyJibl. IlpH 3KcnepHMeHTa.TibHOM nep<J>opHpoeaHHH IlJla&aTCJibHOro 

nyJblpSI 'ly&CTBHTCJibHOCTb K 3ByKaM nanaeT B 50 pa3. 

HeKOTOPblM pb16aM IlJlaeaTCJibHbIA nyJblpb c.11y:>KHT JBYKOH3JIY11aTe.11eM, KOTOpblR 

fiPHBOJl1ITCSI B neACTBHC cneuHa.TIH3HpoeaHHblMH pe6paMH HJlH OTJleJlbHblMH KOCTO'l

K.aMH Be6epot1a annapama . .LJ.pyrne pb16bl H3JlaJOT CTPHJlYJIS1UHOHHb1e JByKH (cKpHn 

HJIH TpeCK) c noMOWbJO 'leJIJOCTeA, JK.a6epHhlx KPbIWeK, rpy.nttblx n.11aBHHKOB H Jla.)l{e 

nOJBOHKOB. ff3JIY11aeMblC 3BYKH Moryr BblilOJIHSITb po.rib npe.nynpe)l(JlalOWHX, KOMMY

HHKaTHBHblX (y CTaRHblX BHJlOB) KIIH 6pa'IHblX CHfHa.TIOB CC30HHOl'O npHMCHCHHSI. 

OpeaH 3peHUR. <I>oropeuenropbl cel'laTKH KOCTHhlX pb16 npe.ncraBJieHbl nano11iraMH, 

a TaIOKe JlBORHblMH H OJlHHO'IHblMH KOJIOO'IKaMH. y MOpcKHX pb16 'l}'BCTBHTeJlbHOCTb 

HaH60Jiee BblCOKa B :lKCnro-JeneHoR '13CTH cneKTPa, T. e. B JlHanaJoHe, KOTOpb11t npo

HHKaeT Ha HCUf60JibWYJO rJl)'6HHy. y npecHOBO.llHblX pb16 IlHfMCHTbl, 06ecne11HBalOWHC 

ueeroeoe eocnpHSITHe, 06bl'IHO HaH6onee 'l}'BCTBHTe.11bHbl K KpaCHOM)', 3eJICHOMY H 

f01IY6oMY yqaCTKaM cneKTPa. 

fla.TIO'IKH, HCnO.Tib3YJOIUHe 06bl'IHblR 3pHTe.llbHblA nypnyp (po.uonCHH)' cnoco6Hhl 

eocnpHHHMaTb O'ICHb HH3KHR ypoeeHb OCBCIUCHHOCTH, yceaHBaSI 60Jiee 90 % nanaJO

IUeR CBCTOBOR 3HCprHH. y rny6oKOBOJlHhlX pb16 nanO'IKH HCpeJI.KO pacnOJiaraJOTCSI B He

CKOJlbKO CJioee. Ha H3MCHCHHe OCBClllCHHOCTH cel'laTKa OTBC'laeT peTHHOMOTOPHblMH 

peaKUHSIMH. 8 JaBHCHMOCTH OT ypoBHSI OCBCIUCHHOCTH OHa nOrpYJK.aCT JI HOO IlaJIO'IKH, 

JIHOO KOJIOO'IKH B TOJIWY IlHfMCHTH01t o60JIO'IKH, KaK 6bl OTKJIIO'laSI HX. 

OpraHW DHDJ,eeapeHHJI. Jl;ISI Pa3H006pa3HSI ycTpoRcTBa nHweeapHTCJibHOR CH

CTCMbl pb16 cywecTBCHHbl oco6eHHOCTH 3Y6HOR CHCTCMbl. y aKyJIOBblX pb16 3y6bl, 

H.llCHTH'IHble nnaKOHJlHblM 'ICWYSIM, pacno.11ara10TCSI B HCCKOJlbKO P.R.1108 no KpaSIM 

ae6HOKBa.LI.paTHoro H MeKKC.Tieea xpS1weR. Hap~m>1e 3y6bl BblnanaJOT u JaMelUIJOTCSI 

H3HYTJ>H HOBblMH. y XHMep HMCIOTCSI HeCMCHSICMble 3y6Hble nJiaCTHHKH, KOTOpble 

pacryr BCIO }1(}13Hb. y KOCTHblX pb16 3y6bl pacnpe.neJICHbl no noeepXHOCTH poTOrJIOTO'l

HOR nOJIOCTH 6onee paBHOMepHO. y KOCTHCTblX pb16 (Teleostei) OHH JaHHMalOT npen

'leJIIOCTHYJO, HC6Hyio, JY6Hyio KOCllt, COWHHK, KOnyJiy H HIDKHHC 'IJICHHKH .)1{36epHhlX 

Jzyf (pen - BePXHClfCJIJOCTH)'IO Koen.). y XHlUHhlX pLl6 HfJioOOpalHW:e Jy6bl cnerxa 



HaJCJIOHCHbl H838.ll H Y.1l00Hbl Jl1UI HaneJKHOro 38XB8T8 M11I'KOA .no6hl'IH. y 3H8MCHHTOA 

K>:lKHO-aMepHKaHCKOR nHp8HbH (Rooseveltiella nattereri) Jy6bl Ha npeJl'IeJIIOCTHOR H 

3y6HOR KOCTSIX HMCIOT BH.ll TJ>CyroJlbHblX IUI8CTHHOK C '1pC3BbNaRHO OCTpblMH KpaJIMH, 

lfTO n03BOJUICT pb16e OTJCYCblB8Tb HCOOJlblllHe JCYCO'IKH M$1fKHX TKaHCH OT KpyrrnoA 

.1lo6bilfH, 6YKBaJibHO 31UGtBO 06'be.1l:ut ee .llO KOCTeR. JlocTORHbl BHHM8HHSI H KpYlJHblC 

HH:lKHHe fJIOTOlfHble 3y6bl KapnOBblX pb16, HMCIOIUHe rpe6HHC1)'10 pa6oqyio noeepx

HOCTb. 0HH pacnonaralOTCSI Ha KPynHOM H npO'IHOM HH:lKHCM 3JICMCHTC v :lK86epHOR 

.nym, KOTOpblR KPK>lfKOBH.llCH H ynpaBJISieTCSI 38 BblTSIHYf'blR eepXHHR KOHCU MOIUHOR 

MYCJCYJ18TYJ)OR, cnoco6HOR npHTSirHBaTb KOCTb eeepx H BO.llHTb ee no ropH30HTaJIH. 

IlpH 3TOM fJIOTOlfHble Jy6bl nepeTHpalOT KOPM (B OCHOBHOM paCTHTeJibHblR) B TOHK}'IO 

KaUIHuy o poroeoR :lKepHoeoK, YKPCIUieHHbIR Ha oco6oM BhlCTyne JaTblJIKa. BepoSl"l'Ho, 

HMCHHO no 3TOR npH'IHHe WHpoKO H3eeCTHble KapnOeble pb16bl, TaKHe KaK C838H, JICIU, 

KapacH, IDTOTBa, He HMCIOT :lKeJIY.llKa, nHIUCBO.ll y HHX nepexo.nHT Henocpe.nCTBeHHO B 

.neettanuaTHnepcncyK> KHUIJCY. 

KopoTKHR nHmeeo.n CBOHMH MYCJCYJIHCTblMH CTeHK8MH y.nep:iurnaer .no6bl'IY H 

IlpO.llBHraeT ee B .lKeJIY.llOK nepHCTaJibTHlfCCKHMH .llBH:lKCHHSIMH. B :lKeJIY.llKe KaK oco6oR 

KaMepe nepe.nHeR KHUIKH o6'beKTbl o6pa6aTblB8JOTCJI B coeepUICHHO HHOR CpeJJ,e, 'ICM 

B CJIC.llYIOIUCR 38 HeR TOHKOR KHUIKe. 

Jl,nsi XHIUHblX KOCTHblX pb16 o6bl'iCH V-o6pa3Hb1R JKeJIY.llOK, xonr, HanpHMep, y 
o6blKHOBeHHOR IUYKH OH npstMOJIHHeeH. Y roR JKe IUYKH OTCyTCTBYIO'f nHJiopH'lecKHe 

BblpoCTbl, HO I.faille OHH OTXQ!UIT 38 JKeJIYJJ.KOM y JIY'ICnephlX phl6 B OOnbWOM KOJUf'leCTBe 

(HanpHMep, HX nopAAKa COTHH y TpeCKH). 

ToncTasi KHUIKa co cnHpaJibHblM KJ1anaHOM, xapaICTCpmu1 .llJlff xpffmeeblx pbl6, 

HMCeTCSI, XOTSI B HecpaBHCHHO 6onee CKpoMHOM BblpaJKeHHH (no OTHOCHTeJlbHblM p83-

MepaM H KOJIH'iCCTBY BHTKOB KJlanaHa), y OTHOCHTeJlbHO npHMKTHBHhIX KOCTHblX phl6 

ecex rpynn, KJ>OMe KOCTHCTblx. Ho cpe.nHAA KHUIKa, npe.ncraWieHH:ut TOHKOR KHUIKOA, 

CHJlbHO BblTSIHyra H H3BHTa, fularo.napSl lfeMy C03,Zlaer HyxHblR 061.eM H Tpe6yeM)'IO 

rurowazu, ecaCblBaTeJibHOR noeepXHOCTH B KOpHe HHblM rryrCM, 'ICM cmtpaJibHlUI KHWKa 

8JCYJ10Bb1X pb16. npH'IHHOR nepeXO.lla B 3BOJllOUHH KOCTHhlX pbl6 OT CnHparibHOl"O KJl8-

naHa K H3BHTOR TOHKOH KHUIKe eepoSl"rHO CJTY)KHJl8 ee cnoco6HOCTh K yCKOpeHHOMY 

npo,llBH:lKCHHK> COllCP:lKHMOro nyreM nepHCTaJibTHlfCCKOl"O COKpameHHSI KOJlbUCBOA 

MyCJCYll8TYJ>bl KaK BaJICHOR npe.zmOCblJIKe K HHTeHCH<f>HKaUHH nHweeapeHIDl. 

KJioaKoR, o6IUHM BblBO.llHblM OTlle.JlOM KHlllClfHHKa c opraHaMH MO'ICnOJIOBOA CH

CTeMbl o6nanaIOT 8JCYJ10Bble pb16bl, .1lBOSIK0.1lbllll81UHC H caMeu Jl8THMepHH. y XHMep, 

y caMKH JTaTHMepKH H y JI}"lenepblX pb16 KHWC'IHHK 3axaHlfHBaeTCJI caMOCTWITeJlbHO, 

8HaJibHbIM OTBepCTHCM. 

Opl'UIW ,llWXaHHJI M llJl&BaTeJiwn.dt 11)'3wp•. Pbi6bl HCnblTl>IBaIOT npH aKTHBHOM 

JVlH:lKCHHH 3HepreTHlfCCKHe orpaHHlfCHHSI He TOJlbKO HJ-38 BblCOKOR IDTOTHOCTH Cpe,.!lhI 

no cpaBHCHHK> c 803.ZlyxOM (nolfTH B 800 pa3), HO H H3-38 MCHbWeR KOHUCHTpaUHH 

pacTBopeHHOro B BO.Ile KHCJiopo.na (e 5 p33). B CBSI3H c 3THM y pb16 <f>opMHpyeTCSI 

3<f><f>eKTHBHblR JKa6epHb1A annapaT. KaK YJKC 6LIJ10 yKaJaHo, BHyYpeHHHe JKa6pbl 

4>oPMHpyxrrcsi HJ .neyx PMOB 3DHTeJIHaJibHblX 06pa3oeaHHR, :i1ra6epHblX nenecTKOB, 

pacnOJIOJKCHHblX CHSPYJKH OT CKe.JlCTHhlX JKa6epHblX .nyr H HMCIOWHX 3KT0.1lCPMaJibHOC 

npoHcxo'KII.eHHe. Y xpsiweeblx H npHMHTHBHblX KOCTHblX pbl6, o6nanaK>IUHX JKa6ep

HoR neperopollKOR, PAAhl nenecrKoe (nQ11YJKa6pb1) CH.llSIT no o6eHM ee cropottaM, a y 

OOnbWHHCTBa KOCTHCTblX, KOTOpble T3KHX neperopo.noK JIHWCHbl, .nea PMS JICilecTKOB, 

COCT8BJISIIOIUHX :iKa6py, CHJljlT CBOHMH OCHOBaHHSIMH Henocpe,nCTBCHHO Ha .nyre. llo

CTaTO'IHO HHTCHCHBHblA ra3006MCH ,llOCTHraeTCSI rryrCM npHffY,llH1'CllJ,HOl"O 0Mb188HHSI 



BOJIOA JKa6epHhlX JICnCCTKOB BTOporo IlOPRJlKa, KOTOPblC B BH.nC MHHHaTIOPHhlX no

nepe'IHhlX UOJIOK yca)l(HBaK>T JICUCCTKH nepBoro nop.RJIKa, ¢opMHPY.R 6eC'IHCJICH

HhlC YJKHe KaHaJibl. 3TH IlOJIKH o6pa3YJOT orpoMHYJO pecnHpaTOPHYIO IlOBCpXHOCTb 

H opOTHBOTO'IHYIO CHCTeMy raJ006MeHa. Bcl'J)C'IHbIC OOTOKH KPOBH B KamulJI.Rpax 

KWK.llOfO JICilCCTKa BToporo oop.RJlK.a H OMblBaIOwett ero BO.llbl 00.llJlCP)l(HBaJOT Ha BCeM 

OPOT.R)l(CHHH 30Hbl KOHTaKTa BblCOKHR rpa.uHeHT KOHUCHTJ)aUHH paCTBopeHHblX raJOB 

H TeM caMhlM - yCJIOBH.R M.R 34><t>eKTHBHoro lIH¢¢Y3HOHHoro o6MeHa. 3To noJBOJUleT 

KOCTHhlM pb16aM HJB.JlCKaTb HJ BOllbl lIO 90 % KHCJIOPO.lla, opas.na, 3HCPreTH'leCKHC Ja

'J'P3Tbl Ha llblXaHHC COCTaBJl.RIOT OKOJIO 30 % OT o6wux 3al'J)aT Ha o6MeH BCWCCTB. 

Hacochl, OMbIBaIOWHC JKa6epHble JieoeCTKK, - :no K.aMepbl oepeMeHHoro 061.CMa, 

KOHTJ>OJIHpyeMhle MYCKYJiaTypoit H CHa6Jk:eHHblC KJianaHaMH. y aKyJIOBblX pb16 rnaBHhlA 

Hacoc, BhlTaJIKHBaWHR BOlIY Hap}')KY 'ICPCJ JKa6epHble WCJIH, - 3TO pOTOfJIOTO'IHaJI 

IlOJIOCTb, HJMeWUOWa.R Ofu.eM opH BCpTHKa.JlbHbIX ,llBH)l(eHH.RX ee JIHa. Y KOCTHblX phl6 

(KpOMC lIBO.RKOllhllllaWHX H OCCTPQBbIX) BOJMO)l(ffbl (KaK OTMC'ICHO paHCC) ewe H 00-

nepC'IHhlC JIBH)l(eHH.R weK. y MHOfHX aKYJI, BKJIIO'la.R Kal'J)aHa, opHMbIKaIOIUHC COOKY 

K JKa6epHblM MCIIJK.aM (CM. pHC. 67, 9) oapa6paHXHa.JlbHblC OOJIOCTH (6) OTlleJieHbl OT 

HHX COMK.HYThlMH sepIIJHHaMH OOJI)')Ka6p (8). 3TH K.aMCpbl CJl)')KaT BCaCblBaIOIUHMH 

HacocaMH, )'BCJIH'IHBa.R OtTheM 00.ll lICRCTBHCM MbllllU 00.ll'b.RJhl'IHOit llyrH, aKTHBHO OT

TOOblpHBaIOIUHX see )l(a6epHble oeperopoJIKH; opH 3TOM 3KCTJ)a6paHXHaJibHble xp.RIUH 

B HapYJl(HbIX CTeHKaX KaMCP OOJBOJI.RJOT HM OpoTHBOCTO.RTb BHYfPCHHeM}' pa3pe.:«eHHIO. 

TaKHM cooco6oM oOlUlCP)l(HBaeTCSI TOK BOD.hi B KpaTICHX nepephlsax MCJKJJ.Y pa6o'IHMH 

UHKJiaMH fJiaBHOfO Hacoca. 

y KOCTHCTblX pb16, KaK }'Kll3aHO paHee JVUI OK}'HJI, nOTOK 80.llbl 06ecne11eH 34xl>eK

THBHblM BCaCblBaIOIUHM ooepKYJI.RPHblM HaCOCOM CHapy)l(H OT :itra6p (CM. pHC. 76 ). 
XecTKa.R :itra6epHIDI KphlIIJKa cooco6Ha 3Heprn'1Ho OTO.llBHraTbC.11 s6oK c coxpaHeHHeM 

repMCTH'IHOfO KOHTaKTa csoero KO)l(HCTOfO Kpa.R (KJiaoaHa) c 3a.llHHM KpaeM e,zJ.HHOfO 

:llCB.6epHOfO OTBCpCTH.R (06JiaCTbIO noKpOBHOfO JIJie'ICBOfO no.Rea). 

JlH'IHHKK lIBO.RKO.llbllllaIUHX pb16, OCeTJ)OBbIX H MHOrooepa HCOOJib3YJOT KpynHble 

nepHCTblC Hap~hle JKa6pbl, B OCHOBe KOTOpblX JIC}l{8T HC06bl'IHO BblTSIHYfble :iKa6ep

Hhle neperopoJIKH, ycCUKeHHblC 06bl'IHblMH JienCCTKaMH. ll,Jul OMblBaH}IJI TaKHX xa.6p 

JIH'IHHKa MeJLTieHHO BJMaxHBaeT HMH. 

y opecHOBOlIHblX pb16, HaCCJISIIOIUHX BO)lOeMbl c He6JlaronpIDITHblM KHCJIO~blM 

pe:lKHMOM, HJBCCTHO HCMaJIO opHMepoB lIOOQJIHHTeJlbHblX opraHOB, 803.llYllIHOfO J].hixa

HHJI. npe)Klle ecero, 3TO JierKHe, xapaKTCpHble JVUI .llpeBHHX KOCTHblX pb16, TaKHX KaK 

.llBO.RKO.!lblIIJaIUHX HJIH MHorooep (Polypterus); 6JIH30K K 3TOM)' COCTO.RHHIO H rutaea

TCJibHhllt ny3hlpb o6HTaIOIUHX e CeeepHoH AMepHKe oaHUHPHblX IUYK (Lepisosteus) 
H HJlbHOA pb16bI (Amia calva). y MHOronepa (CM. pHC. 88, 7, 16) HeCHMMel'J)H'IHOe 

JlByxJIOoacrnoe JiefKoe OOKpblTO CJIOCM MYCKYJibHblX BOJIOKOH, KOTOpble opH COKpame

HHH C)l(HMaJOT ero, H3fOH.R.R 803.!lyx. npH 3TOM HeH36e)l(ffO C)l(HMaCTC.R H naHUHpb Hl 

raHOH.ll.HblX 'lewyif (28) 6Jiaro.nap.R 3JlaCTH'IHOCTH COClIHHHTeJlbHO-TKaHHblX opoCJioeK, 

HO OH ynpyro coopoTHBll.ReTCSI, a OOCJle pacCJia6JieHH.R MYCKYJiaTYJ)bl JICfKOfO BHOBb 

pacwHp.ReTCR H paCT.RrHBaCT ero, BCaCblBaJI 803.llyx (.lleRcTByCT HaOO)l06He rpy.nHoA 

ICJICTKH). B 3TOM COCTOHT Ba.:«HaJI pOJib Teep.noro 11elU}1tHOfO IlaHUHp.11, npHCYIUCI'O 

HblHC ewe oaHUHPHblM l.J.lYKllM. 

TiocKOJibKy ruaean~.llbHblit IlYlhlPb HC MOf CJly)l(HTb 3¢<J>eKTHBHblM noJIJiaBKOM, 

no.Ka He .nocrnr 7 % o6beMa TCJia phl6bl, ero oepsoHa'laJibHOA ¢y1nmueit y lIPCBHHX 

KOCTHblX pb16 MOfJIO 6b1Tb TOJibKO 803.llynIHoe .llhlxaHHe. y COBpeMeHHblX KOCTHCThlX 

BCTpe'lalOTCSI YJKC He CWllaHHhlC c nJiaBaTCJlblililM ny3blpCM lIOOOJIHHTCJlbHhlC opraHhl 
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803JJYWHOro llhlXBHH.R. 31'0, HanpHMep, Jia6HpHHTOBblR opraH JMeeroJIOBOB H Jia6H

pHHTOBblX pb16 (IIJIOTHa.R ry6qaTaJI Macca 8 sepxHe~ qaCTH onepK)'JI.RpHO~ nOJIOCTH, 

He CJIHnaioma.RC.R 6Jiaro11ap.R KOCTHOA OCHOBe), CJia6o oporoseBlllaJI KO)Kll HJlHCTOf'O 

npblfYHa (Periophtholmus), 6oraro sacK)'JI.RpHJOBaHHble (JCpOBOCHa6~aeMble) CTeHKH 

~CJIYll,Ka 06blKHOBeHHOro BblOHa (Misgumus), JarJiaTblBalOIUero ny3blpbKH BOlQyxa. 

Octtoey raJoBoR :JKeJieJbl nJiaeaTeJibHoro nyJbIP.R ( «Kpacttoro Tena•) cocTaem1-

CT npOTHBOTOqHa.R KanHJIJI.RpHa.R CHCTeMa, o6pa30BaHHa.R qy11ecHOR ceTblO (rete 

mirabile) - CilJIOllIHblM CJIOeM napaJUieJibHblX BCTpeqHblX KanHJIJUlpOB (apTepHa.Jib

HblX, HeCYlllHX KPOBb K 3nHTeJIHaJibHOit BblCTHJIKe nyJblp.R, H o6paTHblX, BeH03HblX) 

Jl)IHHO~ 110 25 - 30 MM (y rny6oKOB0.11HblX pbI6). 6naro11ap.R 3Q><t>eKTHBHOA: llH<t><t>YJHH 

Me:JK.lly BCTpeqHblMH noTOKaMH npOTHBOTO'IHaJI CHCTeMa C.Jl}'XHT 3)leCb *.JIOByillKOlb 

.ll)l.R MOJIO'IHOH KHCJIOTbl, Bb13blBalOIUeA omaqy KHCJiopo.na fCMOrJI06HHOM BCJiellCTBHC 

nOllKHCJieHHSI (3$$eKTa Bopa). 

B raJOBOR )l(eJieJe CHHTe3HpyeTCSI MOJIO'IHaR KHCJIOTa, KOTOPaJI KOHUeHTJ)HpyeTCSI 

qy.necttoR CeTblO. Otta BblJb!BaeT llHCcouHaUHlO OKCHreMorno6HHa B npHHoc.RWHX Ka

nHJIJU1pax c BbllleJieHHeM s IlJlaJMy KpOBH cso6o.nttoro KHCJiopo,ua. B npoTHBOTO'IHOA 

qy11ecttoA CeTH OH TalOKe npHo6peTileT H36blTO'IHYJO KOHUeHTpaUHlO H llH<l><t>YHJlHpyeT B 

nOJIOCTb rurasaTe.llbHOf'O nyJblp.R, nOnyTHO BblTCCHfUI H IIpyrne paCTBOpeHHble B ruiaJMe 

f33bl. ~ «IlpOTHBOTO'IHblit yMHO)KHTeJlb• ycnernHO pa6oTaeT llO rny6HH B 6 000 M. 

Y npH.LlOHHblX pb16, TaKHx KaK KaM6a.Jioo6paJHbie (Pleuronectiformes), YllHllblllH

K006paJHbie (Lophiiformts), JBe3llO'leT (Astroscopus), Il.JlaBaTCJibHbIR nyJblpb OTCyr
C'fBYeT, XOT.R OH MO:JKeT 6b1Tb y HX JIH'IHHOK. To :lKe Kacaerc.R CKOpOCTHbDC ne.JiarH'leCKHX 

DJIOBUOB, TaKHX KaK CK)'M6pH.R (Scomber). 3'm XHlUHble pb16bl, npeCJTe.ny.R llOObl'I}', HC

nOJib3ytOT 6blcrpble BepTHKaJibHbie nepeMemeHH.R, npH KOTOPblX ruiaeaTCJibHbIR nyJblJ>b 

He ycneeaeT I10llCTpaHBaTbCR. npH fibICTpoM nOrpY:lKeHHH OH C:lKHMaeTC.R H CTaHOBHTCSI 

6ecnoJie3HblM, a npH 6bICTpOM BCilJiblTHH MO:lKeT 6b1Tb pa:myr H Tor,ua onaceH. 

Kpo&eHOCH&JI CHCTeM8. y OTHOCJITe.!IhHO npHMHTHBHblX KOCTHblX pbl6 (Jionacre

nepblX, oceTpOBhlX, MHOronepoe, naHUHPHblX IUYK) cep.nue COCTOHT, KaK Hy aKYJibl, 

HJ 'leTblpex OTlleJIOB - BeH03HOro CHHyca, npe.ncepllH.R, )l(eJIYllO'IKa H apTepHa.JibHOro 

KOHyca. y aMHH, HJIH HJlbHOA pb16bI (Arnio colvo), apTepHaJibHbIR KOHyc JaMeTHO pe

.nyuHpoBaH. y fio.nbllIHHCTBa KOCTHCTblX pb16 BMeCTO KOttyCa B Ha'laJie 6plOllIHOA aopTbl 

paJBHBaeTC.R JIYKOBHUa aopTbl (CM. pnc. 77, 23; pnc. 78, 2) - e:myrne c 3JJaCTH'IHblMH 

CTeHKaMH, KOTOpoe CJJY:lKffT e Ka'leCTBe aMOpTHJaropa CHCTOJIH'leCKHX TOJI'IKOB. 

3M6pHOHa.JlbHO y KOCTHblX pb16 laKJia.n:bleaeTC.R wecTb nap npHHOCffWHX :JKa6epHblX 

COCYllOB - llJl.R Ka:lK.llOR BHCUepa.JibHOR ll.YfH, Ha'IHHaJI c 'leJIIOCTHOH. c B03paCTOM 

nepBaJI ff BTOpaH napbl HC'leJaJOT 33 OTCYfCTBHeM COOTBCTCTB)'JOlllHX JKa6p (y aKYJI eme 

coxpaH.ReTC.R rHOH,LlHa.R noJIY)l(a6pa H COOTBeTCTBYJOlllaJI eR npHHOC.RlUIDI aprepIDI), H 

OCTalOTC.R TOJibKO 'IeTblpe :lKa6epHble aprepHaJibHbl.e .!lYfH, KOTOPblC Mbl H npHMeM 38 

HCXOllHOe COCTO.RHHe. 

B KpoeeHOCHoR cHcteMe .neo.RKOllbllllalllHX pbl6 (Dipnoi), 06Jia.na10lllHX JICrKHMH, 

npO.RBJI.RIOTC.R oco6eHHOCTH (pHC. 84 ), CXOllHble c HJBeCTHblMH llJI.R leMHOBOllHbIX. 

Bo-nepeblx, no napHCUI nero'IHaJI apTepHjl (pHc. 84, 8), cru11aHHaJ1 c IV :.t::a6epttoA 

apTepHaJibH0'1' .nyroA, BO-BTOpbIX - JICJ'O'IHble BCHbl (pHC. 84, JO), BOlepalllalOlllHe 

KPOBb 8 cep11ue, TeM caMblM BbI3b!BaJl CMelllHBaHHe apTepHa.JibHOR KpOBH c seH03-

HOR H <t>opMHPY.R JiefO'IHblR, HJIH Ma.JibIH, Kpyr Kposoo6pallleHH.R. 8JaMeH 3a.llHHX 

KapIIHHaJibHbIX BeH, HeCYlllHX KpOBb 8 KIOBbePOBbl npOTOKH, y llBO.RKOllbllllalllHX no

.RBJl.ReTC.R HenapttaSI JaJIHjl.R no.JiaJI eeHa (pnc. 84, 12), ena.ztaIOllla.R Henocpe.acTBeHHO 

e BeHOJH}'IO naJyxy. HaKoHCU, y 3THX pb16 tta6JI1011aerc.11 'laCTH'IHaJI pe.zcyKIJ.HJI JKa6p, 
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B pe3YJibT8TC KOTOpoA BOlHHKalOT HenpepblBHble JKa6epHble aprepHaJibHble Jzy1'H (Ha

npHMep, y nparorrrepa - JlBC napbl, PHC. 84 ), npRMOR nyn, JCPOBH HJ Jiel'OlfHOA eeHbl 

qepe3 cepime e ronoey. 

MO"leDOJJOBWe opntllY • CHCTeM8 OCMoperyJUIU,llll. Pbl6aM npHcyIUH MeJOHe~ 
pH'IeCKHe, 1)'JIOBHIUHble, HJIH nepBH'IHble, nolfKH (mesonephros), KaHaJibUbl (He¢lpoHb1) 

KOTOPblX noRWUIJOTCR e 6oJibWOM KOJIH'IeCTee Ha IC8Xllb1R cerMeHT Tena. THnHlfHblR 

KaHaJieu Ha•rnHaeTC.IJ nolfelfHblM TCJibUeM, BXJIJOlfaJOIUHM 6oyMeHOBY KancyJiy c ap

TepHaJibHblM KJty60lfKOM BHyrpH, a y KOCTHblX pb16 - TaJOKe BellYIUYIO HJ ueJIOMa 

MepuaTCJibHYJO BOpoHKY (He¢lpocroM; CM. pHC. 46, 11). 3M6pHOHaJihHOe ¢>opMHpo

BaHHe I'OHa.IJ. B TCCHOM COCellCTBC c JaKJta.IJ.KOA nolfKH (MellHaJibHee ee) cnoco6cTByCT 

HCOOJil>JOBaHHIO MOlfeBblBO.IDIIUHX nyreR JI)JR BblBelleHIDI raMeT. SIRua y OTHOCHTe.llbHO 

DpHMHTHBHblX pb16 BblXO,lUIT Hap)')KY no MIOMepoey KaHaJiy, KO't'OpblA BMeCTC c OllHOA 

Hl BOpoHOK npellnOlfKH o6paJyCT RAUeBOll; OHM nona.naIOT 1)'lla qepe3 OTKpbITblR UCJIOM 

6.narollapR llBHJKeHHIO pecHHlfeK 6p10wHHbl. Ho cnepMaTOJOHJlbl KaK 6oJiee MeJIKHe, 

M8CCOBble H OOllBH.lKHble raMCTbl qepe3 oncpblTblA UCJIOM He npoXO,lUIT, a BblBO,lUITCR 

BOIIb<f><>BblM Ka.HaJIOM (apxHHe¢lpH'IeCKHM npoTOKOM). OHH nonruzaIOT TY..!13 no oco6blM 

IC.aHaJibuaM TyJIOBHLIJ.HOA nOlfKH, 'laIUe BCCI'O CKOHUeffTPHpoBaHHblX B ee nepellHeM HJIH 

38.!IHeM OTllMe. Y aKYJIOBblX pb16 (cM. pHc. 69) nepCllHSUI lfaCTb nolfKH (¢laKTHlfecKH 

npH)laTOK ceMeHHHKa) H e011b¢loe KaHaJI cneuHaJIHJHpoBaHbl Ha BblBelleHHH cnepMa

T030H.1lOB (y caMOK pe.llYUHPOBaHbl), a JaJIIDUI, ¢>YHKUHOHHPYIOIUasl noJIOBHHa nOlfKH 

nonyqHJia HOBblA (BTOPHlfHblA) MOlfel'O'IHHK. 

Ho y 6oJibWHHCTBa KOCTHCTblX pb16 c xapaKTepHoR Jl.JUI HHX crparerneR paJMHo

xeHHR ( orpOMHblM KOJIHtleCTBOM BblMeTbleaeMblX raMCT npH HH3KOit Bbl.JKHBaeMOCTH 

DOTOMcrea) Bblpa60TaHbl coeepweHHO HHble cnoco6bl BblBClleHIDI nOJIOBhlX npo;zyxTOB, 
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PMc. 84. IlepellHJUI qacn. JCPOBeHOCHoR CHCTCMW ..llBOflKO.IOilWallleR pw6w (Pro1op1erus). BM 
c6<>1cy: 

1- OOWIUI COHKU aprepHH; 2- BWHOCJIUlMC J06epHhlC aprepKH; .1- KOpeHli cnHHHOA aopni; 4 - npH
HOCllUWI aprepHH HapyiKHolt lK86pw; 5 - BWHOCllWllll aprepHll HapyiKHoA lK86pw; 6 - OCTaTKH H8P)'IHWX 

JU6p, 4>YHKUHOHHPYJOWHX y JIH'fHHKH; 7 - cnHHHllll aOpTa; 8 - JICl'O'IHaJI aptepHJI; 9 - Jiencoe; JO -
JICfO<IHWl eetta; 11 - KIOBbCpoB nporoK; 12 - 38.llHRJI nMWl eeHa; 13 - cepAue; 14 - 6pJOWHWl aopTll; 
15 - npHHOCllWHe llt86epffble aprepKH; 16- I'HOHJl.ffhlC aprepHH - npHHOCllW8R H BhlHOCllWllR; 17- no

~·; 18 - za6epH8JI IQen• 
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He CBJIJaHHble c opraHaMH Bbl.lleJICHIUI. Hx orpOMHhle MeWKOBH.llHhle I'OH8Jlbl Heno

cpe.ncTeeHHO CBSIJaHbl c OT.lleJibHblM nOJIOBblM OTBepCTHeM oco6b1MH KOpOTKHMH H 

WHpOKHMH KaHaJiaMH (CM. pHC. 75; pHC. 79), KOTOpble c<t>opMHpOBaHbl CKJla.IlKaMH 

6p!OlllHHbl. 80Jib$OB KaKan: CJI}')l(Jff Y KOCTHCTYX pb16 JIHWb MO'leT()t{HHKOM, a MJ011-

JiepoB KaHaJI He paJBHT. 

Ilpo6JieMbl oCMopezy.11.1114uu pb16 .llOBOJihHO pa:iHoo6pa3Hbl. Teno pb16bl Haxo.nHTCt: 

B caMOM TCCHOM KOHTaJCTe c OKP}')KaJOweA 80.llOA, KOTOP<UI JIH6o mnepTOHH'IHa (Mop

CKaJI) no OTHOWCHHIO K rmaJMe KPOBH H TKaHCBblM )l(HJIKOCTSIM, JIH6o rHnOTOHH'IHa 

(npeCH<UI). K TOMY xe XPRWCBbie MOpcKHe pbl6b1 pewaJOT CWl3aHHhle c 3THM npo6JieMY 

coeepweHHO HHa'le, 'ICM 6oJihWHHCTBO KOCTHhIX. 

AMMHaK - R.nOBHThlA npo.nyicr aJOTHCTOro o6MeHa pb16hl - BblBOAAT qepeJ :iu-

6pbl, KOTOpble BhI.neJisnoT ero B 6 paJ 6oJiee aJCTHBHO, 'leM no'IKH. Ho y MopcKHx pb16 

nyreM TOli xe 1lH4><t>YJHH MOpcK<UI Bona noCTOSIHHO OTCaCblBaeT 80.llY HJ opraHHJMa. 

AlcyJIOBble pb16bI <t>aKTH'leCKH CHSUIH 3TY npo6JieMy, BTOpH'IHO npH06peTSI BblCOKYJO 

KOHUCHl'paUHIO B KPOBH H TKaHCBbIX .lKH.lJ.KOCTJIX MO'leBHHbl, CHHTCJHpyeMoA B neqe

HH HJ aMMHaKa. Mo'leBHHa HCnOJib3YeTCSI )l.JUI ero CBSIJblBaHHSI H o6eJBpe:lK:HBaHHR y 

MHOfHX HaJeMHblX noJBOHO'IHblX. y xpRIUCBblX pb16 6Jiaro.napR MO'leBHHe }KJ{.!J,KOCTH 

Te.Ila CTaJIH HJOTOHH'IHbIMH HJIH .llruKe CJierKa rHnepTOHH'IHblMH no OTHOUICHHIO K 

MopcKoA eo.ne. TOJiepaHTHOCTb K HaKormeHHJO MO'leBHHbl O'leHh BaJKHa MR 3M6pHo

HOB aKyJIOBbIX pb16, KOTOpbie paJBHBalOTCSI BHYfPH xopowo JaIUHIUCHHOro llAua HJIH B 

RAueeo.ne MaTepH (y Kal'paHa H .llpyrnx SIAUe:lK:HBOpO.!I.SIIUHX aKyJI). 3JieKTpOJIHTbl xe B 

BH.lle nmepTOHH'ICCKOI'O paCTBOpa 3TH pb16bl 3KCKpeTHpyJOT npH nOMOIUH ceoeA peK

TaJibHOA XeJICJbl. AHaJIOfH'IHblH cnoco6 peweHHR OCMopery.rnrropHbIX npo6JieM nyrCM 

HaKormeHHR Mo'leBHHhl o6HapYJKeH y JiaTHMepHH (TalOKe siAue:lK:Heopo.ID1meA). 

y MOpCKMX pbl6 HJ 'IHCJia KOCTHCTblX nJia3Ma KpoBH mnOTOHH'IHa no OTHOWCHHIO K 

BO.ne, H OHH peaJibHO CTaJIKHBalOTCR c o6eJBOXHBaHHCM opraHHJMa. Arisi KOMneHcal.Ulll 

nOTepb OHH nhJOT MOpCKy10 BOJlY, COJib xe Bbl.lleJIRIOT qacTH'IHO c 3KCKPCMCHTaMH HJ 

KHWC'IHHKa, a qacTH'IHO - HJ KPOBH npH nOMOIUH TaK Ha3blBaeMblX XJIOPH.llHblX KJie

TOK (HOHOUHTOB), pacceRHHblX B 3nHTeJIHH xa6p. KpoMe roro, JUJYXBa.TICHTHble HOHbl 

CCKPeTHPyJOTCR CTeHKaMH no'le'IHbIX KaHaJibUCB HJ OnJieTaJOIUHX HX BeTBeA BOpornoA 

BeHbl nO'IKH. <l>HJibl'paUHSI rmaJMbl KPOBH HJ KJiy6o'IKOB )l.JUI 3THX pb16 He aK1)'RJlbH8, 

B CBRJH c 'ICM no'le'IHble TeJibUa y HHX HCMHOI'O'IHCJICHHbI. B HCKOTOpblX CJIY'laSIX OHH 

nOJIHOCTblO OTCyrC"rByJOT, KaK, HanpHMep, y MOpcKoro KOHbKa (Hippocampus) H MOpcKHX 

Hrn (Syngnathus), o6Jiru:i.aTeJieA 6ecKJiy6o'IKOBOA, arnoMepy.lUlpHoA nQllKH, He HMCJOIUdt 

aprepHaJibHoro KpoaocHa6xeHHR. Y.naneHHe HJ rmaJMbl HJ6blTKa MHHepanbHblX COJieA: 

'1Cpe3 )K36pbl H no'le'IHble KaHaJJbllbl ocyweCTBJIRCTCR npoTHB rpa.u.HeHTa KOHUCKJ'PauHH 

H .llOCTaTO'IHO .noporo CTOHT B rmaHe 3Heprem'leCKHX Jal'paT. 

IlpeCHOBO.llHble pb16bl' KPOBb KOTOpblX CJICI1Ca rnnepTOHHtIHa, noCTOJIHHO Haxo

,IUITCR a YCJIOBHRX .ne<t>HUHTa 3JieKTpoJIHTOB, nepe.n onacHOCThJO nepeo6BO.llHCHHJI H 

.llOJUKHbl eit npoTHBOCTOSITb. y HHX $HJib1'paTOPHhIA annapaT nO'IC'IHblX TeJICU paJBKT 

O'ICHb CHJlbHO, OHH npo.llyuHpyJOT 60JibWOe KOJIH'ICCTBO nepBH'IHOA MO'IH, a JaTCM 

B 6.rIHxaAweM Ol'pCJKe HJBHTOI'O KaHaJibUa pea6cop6HpYJOT HJ Hee ece ueHHble Be

IUCCTBa, Bbl.lleJI.llR npaKTH'lecKH 'IHCTYIO eo.ny. KpoMe Toro, .rvrn nonoJIHeHHR Janaca 

3JICKTpOJIHTOB OHH nOCTOSIHHO BhLJiaBJIHBBIOT HX H3 BOJUI IIPH nOMOIUH pacceJIHHblX 

Ha noeepXHOCTH xa6p XJIOPH.llHblX K.lleTOK. 

)Ke.rte1w BffYYPeHHeA ceq»el.lllH. B xo.ne noJioBoro coJpeBaHHSI roHa,nbl npoJtYUH

PYIOT cTepoH.llHhle ropMOHhl, Te xe, 'ITO H y xpRmeBblX pb16 H HaJeMHhIX noJOHO'l

HhlX, - aHJlpofCHbl, nporecrepoH H 3CTP0fCHhl, KOTOpble y MHOrHX pb16 o6yCJIOBJIH-
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BalO'T pa.JBHTHe BTOpH'IHhlX DOJIOBhlX npHJHaKOB. 0,ZlHaxo H8 npo.RBJieHHe D0110BOl'O 

no8eiteHHR yitaneHHe roHaJI, KaK npaew10, He B.IIIDJeT. 

illHT08HllHaJI )l(CJieJa He scerna o6paJyeT KOMnaKTHOe Te110, HepeitKO OHa pac

ceRHa OTllCJlbHblMH OCTp08KaMH BllOJlb 6p!OWHOH aopn,;r. IlpO.!lYKTbl ceKpeUHH ee 

TPaJIHUHOHHbl - TPHHOllTHpoHHH H THpoKcHH • .UeRTeJibHOCTb IUHT08Hll.HOH )l(.eJICJY 

o6yCJJOBJIH8aeT COJpe8aHHe fOHaJI H nOTOM)' npoRBJH!eTCR UHKJJH'IHO. 

B nQlVK.eJIYllO'IHOH )l(.eJieJe 3KJOKPHHHble H 3HllOKPHHHbie 'laCTH paJ,!1.eneHbl. IlpH'leM 

noc.nemrne Moryr 8crpe'laTbCR 8 cerreJeHKe H RH'IHHKaX, a o6paJyx>IUHe HX )KCJICJHCThle 

IOleTICH cnoco6HW CCKpentpoBaTb K.aK HHCYJJHH, TaJC Hero aHTaroHHCT - rJIK>KafOK. 

Po3Hoo6po3HS, pocnpocrpaHeHHS 
H o6po3 JKH3HH CO&peMeHHblX plt/6 

KAACC XPSILUEBblE Pbl&bl (CHONDRICHTHYES) 

3roT JCJiacc paJJJ.e.ruuoT Ha nea nollK.Jlacca: ITnacTHHO)l(.a6epttble (Elasmobranchil) H 

XHMepo8.1>1e, HJIH UerrbHOroJIOBble (Holocephali). CoepeMeHHblX JlJlaCTHHO)l(a6epHblX 

HYHe OTHOCRT K oTnerry HeocerrHXHH (HOBble aKyJibl, Neoselachii) c ll8YMJI noD.OTD.e

JUlMH - Alcy.11hl (Selachii) H CKaTbl (Batoidea). 

B C08peMCHHOH <PaYHe pa3J1H'la!OT OK0.110 940 8H.!J.08 IlJlaCTHHOJKa6epHhlX pb16, HJ 

KOTOpbIX 'IYTb 6oJJee nOJI08HHbl COCTaBJIRIOT CKaTbl. 400 c He60.1lbWHM 8H,D.08 aKy.11 

OObellHHRIOTCJI B llBa HaJlOTpAAa H llC8RTb 0TpM08. 

PaJMephl aKy.11 8apbHpylOT 8 npeiterrax OT 30 CM llO 18 M. 0HH HaceJUllO'T OKeaHM

'ICCKHe 80.!U>l, npeHMYIUCCT8CHHO B npeite.nax KOHTHHCHTaJibHOfO we.11b<l>a, XOTR He

KOTOphle 8ellYT ne.11arn'lecKHli o6p83 JKHJHH BIUlOTb ito rny6HH 8 3 500 M. HeKOTophle 

JaxOMT B npecHble BOD.bl H DOllHHMaIOTCR no peKaM, o6paJyR HHOflla OJepHhle paJ

H08HllHOCTH (B HHtraparya). AicyJibl - nO'ITH HCK.JIIO'IHTe.JlbHO XHIUHhle pb16bl, nopOH 

yJKOCDCI.J.HaJIHJHpoBaHHhle, 0 'leM C8H.!J.eTe.JlbCT8yer cPoPMa JYOOB. fl.11aCTHH'laTble Jy6bl 

pexymero H P8yWero THna nOJ80JIRIOT HeKTOHHblM BH.ll.aM aKyJI (c~e8ble aKyJJbl, 

OOnblillUI 6eJiaJI aKyJia, THrpOBaJI, MaKO H D.p.) OTpblBaTb 6o.ribWHe KyCKH D.06bl'IH, TOf,!la 

KaK y npH.ll.OHHblX BH.ll.OB, nHTaJOIUHXCJI OObl'IHO paxoo6pa.JHblMH n MO.llJllOCKaMH, 3)'6w 
JIOXOJKH Ha )l(CpH08a (KyHbH aKy.1lbl). 

y IlJlaHKTOHORD.HblX aKyJI-cPHJibTPaTOP08 (KHT088JI, rHfaHTCKaR, 6o.n:i.wepoTIUI) 

MHOfO'IHCJJCHHble, HO MeJIKHe Jy6bl He npHcnoco6JieHbl AllR XBaTaHHR. 

B npe,uerrax non.OTnerra aKy.11 pa3J1H'la10T HaJlOTPAAhl faneoMOPcPhl (Galeomorphi) 

H CKeanoMOPcPbl (Squalomorphi). On.Ho HJ OTJIH'IHH nep80H rpynnbl - npHCYTCT8He 

aHaJibHOro 11Jla8HHKa, KOTOporo JIHWeHhl no'ITH BCe CKBaJIOMOpcphl (KYp<>Me IlJlawe

HOCHOH aK)'JIW). 

HOAOTPAA raAeoMOpcl>bl (Galeomorphl) 

01'p$IA Pa3H03y6oo6pa3Hwe, MAM Wlt.M QKyAW 
(Heterodontiformes) 

B nor H3.nOTJUUJ; BXOJlHT O.llHo ceMeAcTBO c O.IlHHM poitoM Heterodontus (6lil'lhff 

aKYJIY, 8 BH.ll.OB). 3ro MC11KHe (OICQJIO I M B ll.1lHHY) IlPH.!J.OHHYe <t>oPMhl, nMTalOIUHe-
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PHc. 85. HeKOTOpble cospeMeHHble npe.zicTaBHTCJtH KJlacca XpRmesye p1>16bl: 
1 - rutaWCHOCHU axy11a Chlamydoselacllus anguineus; 2 - neneJtbHU ceM1UG16epHU 3JCY118 Heptancllias 
perlo; 3 - CCJlbll.CBaJI aK)'JJa Lamna na.sus; 4 - mraHTCKaJI MOJlOTOfOJJOBaJI 3JCY.lla Spllyma zygaena; 5 -
CMHllll axyna Prlonace glauca; 6 - DJUIHHOKpWJ8ll axy11a Carcharllinus longimanus; 7 - MopcKoA llHI'CJI 

Squatina; 8 - kffTOB8ll BKY.113 Rhincodon typus; 9 - IUUIOHOC Pristioph0'1l.S; JO - WHnosaTbl.A CJCaT R4Jo 
clauata (Kl poM6oTeJtblX CKaros ); 11 - cxaT-XBOCTOKM Dasyatis; 12 - cxaT-6a6o'lxa Gymnuro; 13 -
CKaT-61:.i'leHoc Rhinoptero honasw (Kl op.1u1KOBblX cKaros); 14 - rKraHTCK8ll MaHTa Manta hirostri.s; 
15 - 3JICJCTPH'ICCKMA cKaT Torpedo; 16 - eaponeAcJCU XHMepa Chimaera monstrosa 
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CH npeHMylllCCTBCHHO MOPCKHMH eJKaMH H MOJJJIIOCKaMH • .KaK npaeHJIO, o6Jia.Ll3IOT 

BblCOKOA H WHpoKoA ro.nosoA c TYflblM PbVIOM • .llea cnHHHblX nnaBHHKa eoop}')KCHbl 

KpenJCHMH wunaMH. nepe.llHHe Jy6bl MeJIKHC, KOHH'ICCKHC, JaJIHHe - KPYilHble .npo-

6HWHe, c nnocKHMH KopoHKaMH (OTCIO.lla u HaJeaHHe oypg.na). PacnpocypatteHbl s 

npu6pe)IQ{b1X sonax HH.II.HAcKoro u Tuxoro oKeaHoe. 0rx.naJlb1BaIOT He6onbwoe 'IHCJIO 

KPYilHblX RHU. Hau6o.Jiee HJBeCTHbl aBCTJ)aJIHHCK.aR aK)'Jia-.nor (Heterodontus phi/ippt) 
H aecypanHACJQUI 6bl'lhH aicyna (H. portusjacksoni). 

OrpRA Koapoable OKyAW, MAM ~roHroo6pa3HW8 
(Orectolobiformes) 

B 3TOT OTPSl.ll BXQ!VIT aK)'Jibl pa:JHblX paJMepos, Mop.na HaIIOMHHaer ceuHoe p.bVlo, HOJ

.npu c ycHKaMH, IUiaBHHKH 6eJ KOJIIO'leK. PacnpocrpatteHbl s npu6pe)IQ{bIX eo.nax HH.II.HA

cKoro H Tuxoro OKeaHOB. OrpSl,ll BKJI.l()qaeT ceMb ceMeACTB H 32 BH.!l8., HaH6onee HJBCCTHbl 

KKTOBaR aicyna (Rhincodon typus, puc. 85, 8), aicyna-IDIHbKa (Ginglymostoma cin-atum) 
u Koeposble aJcym>1 - co6creeHHO aK)'Jibl-eo66eroHru ( Orectolobus), MeJIKHe (oKOJIO 

I M llJIHHOH) npu.nOHHble BH.llbl, IlHTaJOWHCCH paKoo6pa3HblMH H MOJIJIIOCKaMH. 

HMeIOT Ha ro.noee MaCKHPYIOWHe KO)IQ{blC sblpocTbl. AKyna-HHHbKa Kpynttee (.no 4 M 

npu Macce OKOJIO 200 Kr) u 6bleaeT onacHa MH HblPMbWHKOB, oco6eHHO y 6eperoe 

6paJHJIHH u ClllA. IlnaHKTOHOAAHaJI KHTOBaJI aeyna - sepoHTHO, caMaJI KPYflHaJI 

p&16a, .no 18 M B JlJIHH)'. 

°'PAA AaMH006pa3Hbl9 OKYAW (Lamnlformes) 

Y 3THX aKyJI rurrh xa6epHblX weneA u .nsa cnuHHblX nnaBHHKa 6eJ wunos, cpe.nu 

HHX eCTb eecbMa KPYTIHble. B OTpH.ll ofu.e.nuHeHbl ceMb ceMeHCTB u 15 BH.llOB. Oec'laHble 

aKyJibl (Odontaspis, 2 BH.lla), o6JiaJlaTeJIH KHH)K8JIOilOJl06HblX 3y6os, IlHTalOTCH MOJl

JIIOCKaMH, paKoo6paJHblMH H MeJIKOH p&160A, Ha 'leJIOBCKa HanaJlaIOT p~o . .llepxaTCK 

Ha He6onbWHX rJJy6uHax yponuqecKHx MopeA. ~AueJKueopo.llHWH. 06bI'IHO e MaTKe 

pa.3BHBalOTCH TOJibKO .nsa 3M6pHOHa, KOTOpble nuTalOTCH .npyrHMH nocTynalOWHMH 

ry.na RAuaMu (ooQ>aruH). AKyna-.noMoBoA (Mitsukurina owstoni; .no 3,8 M llJIHHoA) 

OTJIH'l8CTCH WIHHHblM BblpOCTOM H8.ll rJia.3aMH B BHJlC K03hlpbK8 H Bhl.llBIDKHhlMH 'le

JIIOCTHMH. 

K OTJ>MY npu'IHCJUIIOT .nea BH.na ruiaHKToHoQ>aros - ruraHTCKylO ( Cetorhinus 
maximus; .no 15 M) u 60JibWepoTyIO aJcyn (Megachasma pelagios), KOTopwe OTUeJKH

eaJOT KpHJib H MCJIK)'IO pbl6y CHJUIWHMH Ha JKa6epHblX .nyrax ryCTblMH rpe6eHKaMH 

WIHHHblX (.no 15 CM) 11JIOCKHX JlCHTHHOBblX JUiaCTHHOK (BHJlOHJMCHCHHblX Jy6oe). 

KpynHaH cem~11eeu aJcyJia (Lamna nasus, puc. 85, 3), o6LI'lHCUI yceeepo-Jana.LlHblX 

6eperos Esponbl, HaHOCHT JHa'IHreJibHhlH epe.n p&160JIOBCTBY, 061.e.naJ1 pw6y e ce
TIIX. 

Hau60Jiee HJeecTHa cpe.nH npe.ncTaeuTeJieA OTJ)Ma 6eJiaJI aKyJia ( Carcharodon 
carcharias) KaK oco6o onacHaH .ll)UI 'le.noeeKa. Ha caMOM .nene MOJIO.llble oco6u 6e.noA 

8K)'Jlbl nHTaIOTCH HCKJllO'IHTe.JlbHO pb160H, a mo6HMOH .no6bl'ICH 83poc.!lblX oco6eA (.no 

8 MB .llTIHH)') CJIYJKaT JiaCTOHOnte MJICKOilHTalOWHe H MOpcKHe IlTMUbl. 00-BH.llHMOM}', 

y 6enhlx aJcyJI HMeeT MeCTO RHUC.lKHBOPO:talCHHe c SIB1ICHHRMH oQ$arHH, KaK H y He
KOTOpblX .npymx npe.nCTasHTe.neA OTJ)R,lla. 
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J.fJ .lIPYilfX BHllOB 3TOl'O OTpR.118 .IlJIJI 'ICJIOBeKa onacHa pacnpocrpaHCHHIUI B TPQIIH
'ICCKHX eo.nax aicyJia-MaKO (lsurus oxyrhynchus; .no 4 M). 

OrpRA KapxapMHoo6pa3Hble (Carcharhfnlfonnes) 

3To caMbIA: 60JiblllOR OTpM, BKJIJ<)1laJOIUMA BOCCMb CCMeACTB M 224 BH,IJ,a aicyJI 

(56 % o6mero tjHCJJa). KpynHble npe.ncTaBHTCJIH, KaK mraHTCKIDI MOJIOTOroJIOBM aicyna 

(Sphyrna :zygaena, pHc. 85, 4), CHH.RJI (Prionace glauca, pHc. 85, 5), llJIHHHOKpbUllUI 

(Carcharhinus longimanus, pHc. 85, 6), cnoco6Hbl Hana.nan. Ha 'ICJIOBCKa. Koma'lbH 

aK}'Jibl (po.11 Scyliorhinus) HeBCJIHKH, nHTaJOTcR pbl6oR H MOPCKHMH 6ecnoJBOHO'l

HblMH. 

HCJAOTPSIA CKBOAOMO~bl (Squalomorphl) 

0rPRA WecTM>Ka«5ePHMKoo6pa3Hwe 
(Hexanchiformes) 

HaH6oJiee npHMHTHBHble npe.11cTaBHTeJIH Han:oTpSVJ.a, o6nan:aTCJIH 6-7 xa6ep

HblX IUCJieA: H e.lIHHCTBeHHOro cnHHHOro nJiaBHHKa. HJsecTHbl nRTb BH.ll.OB .nayx 

ceMCHCTB - nnameHOCHblX H MHOl'O:lk.a6epHblX aicyJI, pacnpocTpaHeHHhlX BCCCBCTHO, 

HO THroTeJOIUHX K yponH'leCKHM H cy6TponH'leCKHM perHOHaM. flJiameHOCHCUI a1cyJia 

(Chlamydoselachus anguineus, pHc. 85, 1) o6Jian:aeT llleCTbJO napaMH :lKa6epHb1X me

JieA, H3 KOTOpblx nepBaR napa nOT.jTH CMblKaCTCR Ha ropJie. )l(a6epHble neperopOlJ.KH 

:mecb He coe.nHHeHbl Me)l(Jly co60H, H HX CB060JlHble cpeCTOH'laTble KPlUI JlaJIH noso.11 

Ha3BaTb aicyJiy nJiaIUeHOCHOH. napa6paHXHaJibHble nOJIOCTH y Hee OTCyTCTB}'IOT. XBocT 
y nnameHOCHOR aicyJibI He BblfJiffJlHT reyepouepKaJibHblM: B OCHOBe csoeo6pa3HOl'O 

XBOCTOBOl'O nnaBHHKa JIC)KHT npRMOJIHHeRHblR XBOCTOBOH cre6enb, HeCyw.HA KO:lKHylO 

nonacrb TOJibKO CHHJy. B3poCJible oco6H He npeBbllllaJOT 2 M s llJIHHy. 06HTaJOT Ha 

cpe.nHHX H 60JiblllHX rny6HHax, nHTaHCb npeHMyIUeCTBeHHO K.aJlbMapaMH. $1RueJKHBO

po.llSIIUH. 0KOJIO ,lleCSITKa aereHblllleR pO)l(JlaJOTCR npH llJIHHe TeJia OKOJIO 0,5 M. 

Y neneJibHoj:j: ceMHxa6epHOH aJCYJJbl (Heptranchias perlo, pHc. 85, 2) HJ arnaH

THttecKoj:j: nonyJJHUHH llJIHHa TeJia .110 2 M, PO.llCTBeHHblR THXOOKeaHCKHA BHll B,llBOe 

KpynHee. AKyJIHTa BblJlynmIJOTCff H pacTyT Ha MCJIKOB0Jlb11X, JlOCTHrHYB pa3Mepoe 

B3pocnblx oco6eH, yxo.LUIT Ha rny6HHy. 

HaH6oJiee KpynHaH HJ MHoro)l(a6epHblX aJcyJI - ceplUI wecTH:lk.a6epHajl a1cyna 

(Hexanchus griseus), MellTIHTeJibHCUI rny6oKOBO.llHaJI <l>opMa .llO 8 M .llJIHHbl H .110 800 Kr 

MaCCbl. 06HTaeT B renJiblX BO,!UlX, nHTaeTCH pb160it. CaMKa p<>)K.llaCT JlO COTHH .llcTC
HblllleA:, KOTOpble JaTCM O'ICHb 6blCTpO paCTyT. 

°"P5IA KarpaHoo6pa3HW8, MAM KOAIO'fMe OKYAW (Squaltformes) 

BceCBeTHO pacnpocypaHeHHble aJcyJibl, WCCTb ceMeRCTB H OKOJJO 100 BH,IJ,OB, pa.l

Mepbl - OT 25- 30 CM .llO 6 M. LI.ea cnHHHhlX nJiaBHHKa (lllHnbl - He y ecex), aHan:b

HblA: oTCyTCTByeT. THroreJOT K npu6peXHblM BQZla.M, XOTII Moryr o6HTBTb H .110 r.rry6HH 

CBWWC 3 500 M. 
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Ol'pJIA CKBOTMH00«5pa3HWe, MAM MopcKMe OHreAW 
(Squatinlformes) 

0.nHH po.n Squatina (pHc. 85, 7) c 15 BHJJ.aMH. 3TO npHJJ.OHHble aK}'Jlbl AJIHHoA 

1-2 Mc ynJIOIUeHHblM, KaK y CKaTOB, TenOM, HO c nO'ITH KOHeqHbJM PTOM; JKa6epHhle 

llleJIH OTKpblBalOTCR no 6oKaM fOJJOBbl . .UepJKaTCR Ha KOHTHHeHTaJibHOM wenb¢>e B 

eo.nax MopeA YMepeHHOro H TJ)onw1ecKoro no11ca. 

0TptlA nMAOHOCoo6pa3HW8 OKYAW (Prlstlophorlformes) 

Y11.11oweHHble npHJJ.OHHble ¢>opMbl c 11.11ocKHM BhlTRffYThlM pbVIOM, yca)f(:eHHblM no 

KJ>!UIM KOHH'leCKHMH 3y6aMH HeO,llHHaKOBOA BeJIH'IHHbl, y OCHOBaHHR HaxO.llHTCR napa 

AJIHHHblX ycHKOB. Y po.na Pliotrema wecTb nap JKa6epHhlX meneA, y Pristiophorus 
(pHc. 85, 9) - nflh nap. PacnpocTJ)atteHbl B 3aIUUlHOA 11acTH THxoro oxeatta, AJIHHa 

TeJia - .no 1,5 M. 

BonpeKH pacnpocrpaHeHHOMY y6e)KlleHHIO, ,D,a.JieKO He see aK}'JIOBble pb16bl Hana,a,aJOT 

Ha l{eJ'IOBeKa • .UeHCTBHrenbHO onacHblMH Moryr C'{HTaTbCR JlHWb OKOJlO 20 BH,.lJ.OB, npe

JIUJ.e ecero, 6erta11, rony6wi:, THrpoea11 H .llJlHHHOKpbVIM aK}'Jlbl. BnpoqeM, Hana.neHWI 

Ha '{eJ'IOBeKa CJI)"{alOTCR ,llOCTaTO'IHO pe,llKO ,lla)f(:e npH BblCOKOA 'IHCJleHHOCTH KpynHblX 

aK}'n. no .naHHbIM MopcKoA cnyx6bl CllIA, B nepHO.ll c 1941 no 1973 r. 6b1Jlo 3a¢>HK

cHpoeaHo I 100 Hana.neHH~, rJJaBHbIM o6pa30M Ha nO,D.BQ!lHblX OXOTHHKOB H HblpSLllb

IUHKOB. E.nHHCTBeHHhlM 3¢>¢>eKTHBHblM cpe.ncTBOM JaIUHThl OKaJaJIOCb orpa)KlleHHe 

H3 MeTanJIH1leCKOA ceTKH. 

BMeCTe c TeM aK}'JIOBble pb16bl - npOMblCJIOBaR rpynna, HJ KOTopoA Ha MHpo

Bhle phlHKH ewe He.naeHo nocTynaJio .no 5 MJIH oco6eA B ro.n c o6meA MaccoA oKono 

450 000 T. IlpHTOM OrpoMHOe KOJIH'leCTBO aK}'JJ He nona.naeT B )"{eTbl, KOr.na Ha pbIHKH 

nocTaBJIRIOTCR JIHWb 11.11aBHHKH 3THX pb16, nOJJb3YJOIUHeCR OC06bJM cnpocoM B CTJ)aHax 

IOro-BocTo'IHOA A3HH. B noCJie.llHHe fO.llbI pa3pa6aTh!Ba10TCR Mepbl no orpaHH'leHHIO 

Taxoro po.na npoMblCJia H Janpezy ecex paJHOBHJJ.HocreA cereeoro noea aK}'JI. 

noAOTAeA CKOTbl (Batoldea) 

3ToT T8KCOH 06'be.llHHSleT 11.11aCTHHOJKa6epHblX pb16 c ynJIOllleHHblM TenOM, y KOTO

PblX xa6epHble WertH OTKPblBalOTCR Ha 6piowHoA cTopoHe, rpy.nHoA 11.11aBHHK cHJibHO 

pacwHpeH H npm,pe11.11eH nepeD.HHM KpaeM K fOJIOBe, a ero no11c coe.nHHeH c oceBblM 

CKerteTOM. fJia3a H 6pb13raJlbUa pacnOJIOJKeHbl Ha cnHHHOA cropoHe, cnHHHble l1Jla.B

HHKH HeBeJIHKH HJIH OTCYfCTByJOT. 

HhlHe p83JIH'iaJOT 'ieTblpe OTJ)R.Wl, 17 ceMeACTB H CBblWe 530 BHJJ.OB cKaroe. 

°'PtlA 3AeKTpM'f9CKMe CKOTW (Torpedinlformes) 

3THM CKaTaM npHcyum MOlllHble 3JieKTpH'leCKHe opraHhl, KOTOpble paJBHBCU<YTCR Hl 

JU.6epHblX MblWU H 3aHHMalOT 3Ha'IHTertbHblA o61>CM. 3JICKTpH'leCKHMH paJpR.llaMH, 

.llOCTHraiowHMH ttanp11JKeHHR 200 B, C.KaTbl He TOJibKo nOJib3y10Tc11 .llJlR o6opoHbl, HO 

H rnywaT .no6bl'IY - pa.JJIH'IHbIX 6ecno3BOH011Hb1X H pb16. PaJJIH11a10T OKOJio 60 BHJJ.OB 

3JieXTpH'leCKHX CKaTOB, crpynnHpoBaHHblX B .llBa ceMeACTBa. y ecex cpaeHHTCJlbHO 
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xopowo PB3BHTbl .llBa CTIHHHLIX ruiaBHHIC8 H XBOCTOBWI JlOTI3CTb. MHOJ'O'lllCJICHHWC 

MeJIJCHe 3y6bl, romui KO:JKa. y MHOrHX PC.!IYUHPOBaHbl rnaJa . .llep)K3TCB y .nHa Ha MenKO

BQ!lbllX " Ha 6o.nbUIHx rny6HHax e MopBX TenrroA H YMepeHHoA JOH •. srnueJKHeopo,nBlllH. 

Moryr .nocTHraTb no4TH 2 M npH Macce .no 100 Kr. PaJpB.nbl KPYTIHblx cKaTOB onacHw 

,ZJ,1UI 4C1IOBeKa. HeCJIYllaHHO HaH6onee o6UIHPHblH po.a Ha3b1BaeTC11 Torpedo (pHc. 85, 
15), 1fl'O 03HalfaeT •C'l')'IlOP•, •napaJIH4•. 

~ n.tAOPb1AooC5pa3Hbl8 (Prlstfformes) 

BKJIJOl.laeT CCMb BH.1108 JlBYX po.nos; BH.IIbl po.na Pristis, BHCWHC noXO:lKHX Ha ITHJlOHO

cyIO 3K)'JIY. 0.nHaKO :JKa6epHble OTBepCTIUI Ha 6p!OUIHOH cropoHe, poc-rpa.rJbHaR •nHJia. 

Hectrr 3}'6b1 o.rornaKoBO"A BeJIH'IHHbI. ITHJiopblJlble CKaThI KPynHee aKyJJ, H3BeCTHbl 3K.JCM

ruI11Pbl, B .nJIHHY .nOCTHralOIUHe .no 6 M, .nJIJI qenoBeKa OHH 6eJonaCHbl . .llep:JKaTCJI B npH-

6pe:lKHblX eo.nax TpomNecKHX MOpeA, mmma nO)lHHMMCb eeepx no peKaM (MHCCHCHIIM 

B ClllA, faHr B HH.D.HH) Ha COTHH KHTIOMeTpoB. ITpH noMOWH ceoeA «nHJibl"' poIOTCff 

B npHllOHHOM HJie HJIH 6oKOBbIMH y.napaMH rn)'lllaT MenKYJO pb16y. SIAUC)KHBOpo.nBillH. 

IlpoMbllWUIIOTCff paJlH MSICa, wxypbl, ruiaBHHKOB K JKHpa neqeHH. 

°'PtlA PoM&>T8Abl8, MAM Co«5cT88HHO CKCIT'bl (Rajlformes) 

B HaCTOfflUee BpeMSI e OO'pff.ll.e 'leTblpe ceMeAcma H 6o.nee 280 BHllOB. CpenH HHX 0K0110 

norryCOTHH BHllOB pox.neBblX CKaTOB, npoMe~'IHblX no cPoPMe TeJia MC~ aK)'JiaMH H 

cKaTilMH (HanoMHHaJOT MOpcKHX aHrenoe). Teno C}')KaeTCJI K XBOCTY nocreneHHO, xopowo 

paJBHTbl KaK cnHHHble TIJJaBHHKH, TaK H XBOCTOB<Ul nonaCTb; HCnOJJb3YeTCJI THTIH'·-IHOC 

YlfJlYJIJIUHOHHoe ID1aBattHe - 33 cqer 6oKOBblX HJrn6os xsocra. Ho rpy.nHbie IDiaBHHKH 

JaMCTHO paCUIHpeHbI H IDiaBHO nepeXO.nJIT B l)'JIOBHIUC. 3-rn BHllbl Jlff:UC}l{HBOpo,nBIUH. 

CeAqac OHH pacnpe.neneHbI no TpeM ceMeAcTBaM - Co6cTeeHHO poXJieewe cKaThl 

(Rhinidae; O.UHH BHll), AK)'JIOXBOCThle CKaThl (Rhynchobatidae; qeTblpe BHlla) H fITTap

HHXOBble (Rhinobatidae; 42 BHlla). HaceJUIJOT npH6pe)ICHble MeJIKOBO.UbJI TponH'leCKHX H 

cy(YrponH'leCKHX MOpe"R, nHTIUICb MOJUIIOCK3MH H MOpcKHMH enMH. BonbllIHHCTBO He 

npeBbIUiaeT B .nJIHHY 2 M, TOJlbKO Rhynchobatus dijddensis .UOCTHraeT 3 M H Maccw 

200 Kr. PoXJieBble CKaThl Me,nJIHTCllbHbl H coeepUieHHO 6eJOnacHhl JJ)UI qenoeeKa. 

CeMeHCTBO PoM60Bble CKaTbl (Rajidae) BK!l!OlfaeT OKOJ10 240 BHllOB, B TOM 'IHCJie 

UIHnoearoro CKaTa (Raja c/avata, PHC. 85, 10). XBOCT TOHKHH H .nJIHHHblH, KaK npa

BKJIO, .nea cnHHHblX waBHHKa CHJibHO pe.llYUHpoBaHbI. noJibUIHHCTBO BH.llOB He npe

BblUiaeT 50 CM B nonepe'IHHKe, HO fJlaJlKHH CKaT (Raja batis) - .no 2,5 M. llep)ICaTCR y 
)lHa Ha HCOOJiblllHX rny6HHax, nITT<UICb qepBBMH, MOJUIIOCKaMH, HrJIOKOJKHMH H pb16o"A. 

PaJMHOn10TCJ1 OTKJia.nKoA ffKU. B eeponeAcKHX eo.nax KHTeHCKBHO npoMblllIJIRIOTCff 

IlPH.llOHHblM Tpa.rJCHHCM. 

OrptlA XIOCTOKOAooC5pa3Ha.Mt (Myllobatlformes) 

B OTpff.D.e pa3JIH'UllOT 10 ceMCACTB H 6o.nee 1~0 BHllOB. H3BCCTHble npeLtCTaBHTC1IH -

MOpcKOH KOT Dasyatis pastinaca (pHC. 85, 11) H CKaT-6a6o4Ka Gymnura (PHC. 85, 12), 
ollna.naTCJIK MHOJ'O'IKCJICHHWX MCJIXHX 3y6oB c OCTJ>blMH eepWHHaMH H RllOBHTOro 
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XBOCTOBOl'O WHna. 06HTaJOT B TJ)OnH'ieCKHX 80,WlX. PaJMephl MOryr npeBhlW8Tb 2 M, 

XBOCTOB<UI HfJia - 6onee 40 CM. HeKOTOphle BH.llhl nOJlHHMalOTCH no peK.aM H Ja,nep

XRBaIOTCJI B npeCHhlX BOD.ax. B nHTaHHH npeo6Jia.naIOT paKoo6paJHble H MOJJJUOCKH. 

XBoCTOKOJlhl HMelOT HeKOTOphle 'iepThl XHBOpo)l(JleHHJI, nocKOJlbKY 3M6pHOHhl, no

MHMO xeJITKa, nOJI)"lalOT D.OilOJIHHTeJibHOe nHTaHHC qepeJ 6phlJfaJibUa no OC06hlM 

'Tpy6o'iK.aM. MRCO XBOCTOKOJlOB yno'Tpe6JIHCTCJI B nHmy, HJ XBOCTOBOA HfJibl .lleJiaIOI' 

HaKOHe'iHHKH D)UI KOilHH. YKOJJ HfJibl KpynHblX CKaTOB no-HaCTOJIUleMy onaceH. 

y opJIJIKOBblX CKaTOB (ceM. Myliobatidae) .MHHHblA TOHKHH XBOCT MoxeT HeCTH 

HCCKOJibKO HfJI. fpyD.Hl>le nJiaBHHKH y 3THX CKaTOB, HanpHMep y CKaTa-6hl'ieHoca 

Rhinoptera bonasus (pHC. 85, 13), C)'}KeHhl, K KOHUaM nOXOXH Ha KPblJlbSI, KOTOpblMH 

CKaT coeepwaeT nJiaBHble BJMaxH. Op.nRKH Moryr BblCKaKHBaTb HJ BOD.hi H YMHHJITb 

npbDKOK Ja C'iCT «MallIYUlefO nOJieTa•. nepeTHpatoT .llOOhl'iY - MOJIJUOCKOB, 'iepeeA, 

OCbMHHoroe H paKoo6paJHblX - KpynHblMH Jy6aMH c ynJIOUleHHblMH KopoHKaMH. 

Moryr .llOCTHfaTb 5 M B .llJIHHY H MaCCbl .110 400 KT. 3M6pHOHbl, K.aK H y XBOCTOKOJIOB, 

nOJiyqatoT D.onoJIHHTeJibHoe nHTaHHe 'iepeJ 6pb1JfaJibUa. Pacnpoc'TpaHeHbl B npH-

6peJKHoA JOHe ecex TponH'iecKHx MopeA. CymecreeHHOro npoMblCJIOBOro JHa'ieHIDI 

He HMCIOT. 

OpJIRKaM po.ncreeHHhl poraqeshle, KJJ.H MaHTOBhle, cnra (noD.ceM. Mobulinae). 

fpy.11Hble nJiaBHHKH y HHX Toxe C)'}KeHbl, cnepeD.H He D.OXOJUIT .110 rJiaJ. PoT KOHe'iHblA, 

WHpOlrnH, c HeCKOJibKHMH PH.llaMH MeJIKHX JY60B. no 6oKaM POTOBOfO OTBepCTHH ene

pC,n HanpaB.JieHbl YJKHe JionaCTH - «pora•, o6oco6HBWHecR OT rpy.llHblX nJiaBHHKOB. 

B 60JlbWHHCTBe 3TO neJiarnqecKHe pb16hl, KOPMHUlHecH nJiaHKTOHOM H D.pyroH MeJIKOA 

D.OOhl'ieA. HaH6onee KPYDHble, HanpHMCp, Manta birostris (pHC. 85, 14) MOryT .llOCTif

raTb 6 M B nonepeqHHKe npH Macce nolffH D.O l,4 T • .RAue:JKHBOpolUIWHe. HeKOTOpYe 

BOOpYJKeHhl XBOCTOBOA HfJIOA. 

nOAKJ\ACC Xll1MEPbl, 111/\111 UE/\bHOrO/\OBblE 
(HOLOCEPHALI) 

XHMepy HanoMHHaJOT aKYJIOBblX pb16 - KaK BHCWHC, TaK H HCKOTOphlMH aHaTO

MHqCCKHMH npHJHaK.aMH (XPJIUleBOH CKeJieT, ry6Hble XPJllllH, KonyJIHTHBHble opraHhl 

y caMuoe, KPYDHble RAua B poroBhlX o60JioqKaX, ocTaTlrn nJiaKOH.!IHblX qel..UyA y Bbl

MepwHx «!><>PM H T.D..). BMecre c TeM XHMepOBble o6Jia,naIOT ayrOCTHJlbHblM qepenOM 

(He6HOKBa.!lpaTHhlA XPJllll CJIHT c qepenHoA Kopo6KoA), OC06b1MH Jy6HblMH nJia

CTHHKaMH Ha 'ieJIIOCTJIX, xop.110A 6eJ TeJI nOJBOHKOB, y HHX HeT 6pb1JfaJibUa, pe6ep H 

KJIOaKH (OTD.eJibHble aHaJibHOe H MO'ienOJioBOe OTBepCTHJI), ecero 'ieTblpe )l(a6epHble 

AYfH no.11 KO:lKHCTOA xa6epHoli KpblIUKOA. Bc'Tpe'iaJOTCJI e ArnaHTHqecKOM, THxoM H 

HH11.HliCKOM OKeaHax, f.lle o6HTaJOT Ha rny6HHax .110 2 500 M. nHTalOTC.R naHUHpHblMH 

npH.llOHHhlMH 6ecnoJBOHO'IHbIMH, pa:ia,aBJIHB<UI HX Jy6HblMH nJiacTHHKaMH. Onola.ll.hl
eaIOT 20- 50 KpynHblX (D.O 40 CM) HHU. 11Hlcy6aUHJI npo.llOJI)l(aCTCJI D.O O.llHOfO fO,Ila. no 

Jana.LlHOMY no6epe)l(bJO CeeepHoA H IOJKHoA AMepHKH, a TalOICe B .RnoHHH, Klrrae H 

HoeoA 3eJiaH.!1HH XHMep yno'Tpe6JIRIOT e numy. 

XHMepoo6paJHble (Chimaeriformes), e.uHHCTBeHHblA OTpJIJl UeJibHOIWIOBYX, BKJIJO

~eT TPH ceMeHCTBa H 33 BH.lla. y ceMeACTBa XHMepoBblX (Chimaeridae) HMeeTCJI KOpoT

KHA MRnrnA poc'TpYM, KpynHhle rnaJa H TPH Jy6Hb1e nJiaCTHHKH. IllHn nepe.11 nepBblM 

cnHHHblM IIJlaBHHKOM noKpblT JIJlOBHTOA CJIHJblO. HaH60Jlee HJBeCTHa eeponeAcKaJI 

XHMepa (Chimaera monstrosa, pHc. 85, 16), o6HTaIOlll8JI Ha r.ny6HHBX 250-500 MB 
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yMepeHHoA 30He BocroqHoA ArnaHTHKH OT CeeepHoro Mopsi .no IO~oA A<l>PHKH . 
.UocrnraeT 1,5 M B MHHy. 0rKJia!IblBaeT HeCKOJlbKO .necSITKOB KpynHblX (.no 18 CM) 
YMHHeHHblX SIHU. 

Y xo6oTHopbV1oA XHMep1>1 ( Callorhynchus) H3 ceMeAcTBa Callorhynchidae MRrKHA 
pOCTPYM 3afHYT BHH3 H 3aKaH•rneaeTCSI nonepe'{HblM nJJOCKHM BblpOCTOM. 06HTaeT 
e yMepeHHblX H xono.nHblX eo.nax JO)trnoro nonywapHsi Ha He6oJJhUJHX rny6HHax 
(10-50 M), HHor.na 3aXOiurT B YCTbSI peK. MOXt::eT .nOCTHraTb Macchi 10 Kr npH .ll)l}tHe 1 M. 
0rKJia!IblBaeT He60JlbllJOe '{HCJIO SIHU .no 40 CM B MHHy. TipoMbJllIJISleTCSI B OKpecr
HOCTSIX HoeoA 3e.!latt.nHH D.1Ul ynmpe6.neHID1 e nHJ..UY. 

KAACC KOCTHblE Pbl&bl (OSTEICHTHYES) 

nOAKMCC AOnACTEntPbfE (SARCOPTERYGll) 

Jlonacrenepble pb16hl 6wrn MHoroqHCJJeHHbl H WHpoKo pacnpocrpaHeHbl e naneo
Joe. B napHblX IUiaBHHKax y OTHOCHTeJJhHO npHMHTHBHblX npencTaBHTeJieA xopoUJo 
pa.3BHTa MSICHCTCUI nonaCTb c pac'UleHeHHblM BHYTPeHHHM CKeJJeTOM H CJIOXt::HOA MY
CKYJJaTypoA (OTCIO.na H Ha3BaHHe - MRCHCTOJJOnacTHble). c caMoro Haqana npencTa
BHTeJIH noro nonKJJacca pacna.nanHcb Ha .nee rpynnhl - KHcrenepble (Croswpterygii) 
H ,llBOSIKO,nbJUJaWHe (Dipnoi). 

K nepeoA rpynne OTHOCSITCSI MOpcKHe KHCTenepble pb16bl H3 rpynnbl UCJI3K8H
TOB (Coelacanthini s. Actinistia), H3BecTHble B Hacrosiiuee epeMsi no .llBYM BH.naM -
Latimeria chalumnae H L. menadoensis; KO eropoA - TJ>H po.na H3 npecHhlX BQll 

IOXt::HoA AMepHKH, A<l>PHKH H AscTpanHH. 

KMCTEn~PblE Pbl&bl (CROSSOPTERYGll) 

CoxpaHHBrnasicsi .no coepeMeHHOCTH K.HCTenepasi pb16a Latimeria (pHc. 86, J; 
pHc. 87) enepeble nonana B none 3peHHSI yqeHblX e 1938 r. H Bbl3Bana orpoMHblA HH
repec, nOCKOJlbKY C'{HTaJJOCb, '{TO ece KHCTenepb!e BblMepnH eiue B noJ.[UieMeJJOBOe 
epeMR. Pb16a 6blJla BblJlOWieHa y BOCTO'{HblX 6eperoe IOXt::HoA A<l>pHKH. Tiocne.llyto
lUHe Xt::e 3K3eMIUISlpbl (6onee wecTH.necffTH) .no6blBallHCb e Mo3aM6HKCKOM nponHBe 
e OKpecTHOCTSIX KoMopcKHX ocTpoeoe. Ho, KaK OKaJanocb, TaKasi JJOKaJ1H33UHSI 
MeCTa JJ.06bl'{H KpynHOA pb16bl onpe.ueJISleTCSI He TOJlbKO OC06eHHOCTSIMH ee pacnpo
CT))aHeHHSI, BaJKHa H pe,nKaSI TeXHHKa JIOBa - OTBeCHOe yXt;:eHHe c 60JJblllOA rny6HHbl 
(.no 400 M), Ha KOTopoA KaK pa3 H .nep:lKHTCSI JJaTHMepHSI. )leACTBHTCJlbHO, c 1998 r. 
H3BeCTeH H .npyroA BH.n Jl3THMepHH (L. menadoensis) H3 paAoHa HH.nOHe3HACKOro 
o-ea CynaeecH. 

JlaTHMepHSI npHHaJl)le:lKHT K rpynne 003.llHe.!leBOHCKHX KHCTenepwc, KOTOpble paHO 
nepelllJJH H3 npeCHblX BO.ll B Mope, CTaB ero nonyrny6oKOBO.nHblMH o6HT3TeJJSIMH. 
B OTJIH'{He OT KHCTenepbIX pb16 .npyroA rpynnbl (Rhipidistia) JiaTHMepHSI JIHllleHa 
xoaH H eepxHe'{eJJIOCTHblX KocreA, a MeXaHHKa '{eJllOCTHOfO annapaTa, CBSl3aHHCUI c 
BHympe14epenHblM KUHemU3MOM KHcrenepblX (B3aHMHOA 00.U.BIDKHOCTblO noJIOBHHOK 
pac'UleHCHHOA M03fOBOA KancyJibl), BblrJJff.llHT HHaqe, qeM y pHnH.nHCTHA. JJerKoe npe
BpaTHJIOCb B rJlaJJ.KOCTeHHblit IUiaBaTeJibHbd\ ny3blpb, 3ailOJIHeHHbli\ ~pono.no6Hb1M 
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PHc. 86. Hexorophle coepeMeHHhle npe,11.CTaBHTelIH KJiacca KOCTH1i1e phl6hl: 

J - JiaTHMepHJI. Latimerla chalumnae; 2 - a<t>pHKaHCKaJI .11eoRKO.llblW8WaJ1 pb16a Protopterus; 3 -
wHoronep Polypterus; 4 - pyccKHA OCeTJ> Acipenser gii/densti:idti; 5 - naHuHpH3.11 wyn Lepisosteus 
trlstoechus; 6 - JIOCOCb Sa/mo solar, 7 - CeJibllJIHOA KOJX>Jlb Rega/ecus g/une; 8 - wyn Esox lucius; 
9 - eeponeAc10dt yrop1> Anguilla anguilla; JO - KaM6aJia Pleuronectes p/atessa; 11 - COM eeponeAcKHA 

Si/urus g/anis; 12- Jitry'l8JI pb16a Exocoetu.s; 13- MopcKoA KOHeK Hippocampus; 14- JIYH8-pb16a Mola 
mo/a; 15 - my60Koeo.11HaR pb16a XHaJMO.llOH Chiasmodon niger; 16 - 6oJ11>wepoT EurypharyNC 
pelecanoides; 17 - HJIKCThlA npbIT)'H .hriophtha/mus; 18- cxyM6pHJ1 Scomber scombrus; 19- TPHrJl8 

Trig/a luet1ma; 20- OHHarop Cyc/opterus lumpus; 21 - KYJOBOK Ostracion quadrlcomis 

PHc. 87. CKCJJCT cospeMeHHoA KHcnmepoA phl6hl naTHMepuu (Latimerla) H3 uemuaurroe 
(Coelacanthini ): 
I - noKpoBHblC KOCTH qepena; 2 - xop.aa; 3 - nepe,intHl!I COHHHOl!i nJIBBHHK; " - 38.llHHA cnHHHOI 

llJWIHHK; 5 - .1lH4>HuepJCa11Wlhll!i XBOCTOBOl!i nJIBBHJUC; 6 - atfllJIW{liA llllUHHK; 7 - 6plOIUHlile llJUlBHHJCR; 
8 - fPYJlHOft .11Jl8BHHK 

MaTCpHaJIOM. ,lleTCHblWH paJBHBaJOTCjf B yrpo6e MarepH HJ OrpOMHYX 11HU, paJMepoM 

B ane.nbCHH. 113-Ja BblCOKOA CTeneHH cneuua.nuJaUHH JiaTHMCPH11 He npe.!lCTaM11CT 

HHTepeca ,ZUlJI peweHKJI npo6neMbl npoHCXOJK.llCHKJI HaJeMHYX noJBOHO'IHLOC. 

ABOSIKOAblWAlUME Pbl&bl (DIPNOI) 

.LlB011KO.llh1WaIUHe peJKO OTJIH'HlJOTCjf OT KHCTCnepLOC Ha6opoM llPCBHKX npHJHaKOB. 

Hx eepXIDUI 'IeJJIOCTb Henocpe.!lCTBeHHO npuKpe11m1eTC11 K 'Iepeny (ayrocTHJIH'IecKH), 

a caM 'Iepen npencrnMeH C.!lHHblM xp11meBbIM MOHOJIHTOM. HeT BTOpH'rnoR eepxHeA 

'IeJIIOCTH H Jy6HOR KOCTH, BMCCTO eepXHHX Jy6oe - .!lBC napbl yKpenJICHHbIX oco-

60 npo'IHblM neTponeHTHHOM rnupoKHX nJiaCTHH c PaJIHaJlbHO pacnoJio:>KeHHblMH 

rpe6H11MH. 0HH CHlJJIT Ha COWHHKax H HC6HblX KOCT11x; Ha HH:>KHeR 'IeJJIOCTH - O.!lHa 

napa 60Jiee yJKHX nJiaCTHH. 3ToT annapaT c$opMHpOBaJ1Cji llJlj( nHTaHH11 80.!lHblMH 

pacTeHHjfMH H :lKHBYIUHMH Ha HHX MOJIJIIOCKaMH H paKoo6paJHblMH. TaK KOpMHTCjf 

coepeMeHHblit porOJy6 - aB'J1>a.nHitcKHA Neoceratodus, a<J>pHKaHCKHA Protopterus H 

IO:lKHO-aMepHKaHCKHit Lepidosiren - XHIUHHKH, nuTalOIUHCC11 pb16aMH H MOJI.lllOCKa

MH. OceeoA CKe.neT y ecex npe.!lCTaMeH xop.!J.oit, noJBOHKH 6eJ Te.Tl - TOJibKO .uyru. 
IlapHble KOHC'IHOCTH HCXO.!IHO 6blJIH JiaHUeTOBH.llHblMH, co CKCJICTOM HJ XP11lUCBhlX 

3JieMeHTOB - 'IJICHHCTOro crepIHJI H nepHCTo-pacnOJio:XCHHhlX p8,llHa.nHA. TaKOB 



6HcepHaJibHblit apXHrrrepHrHA: (•.neyxpJUIHhlit .npeBHHR IlJlaBHHK•), IlpHCynlHR HhlHC 

aBCTpaJIHitCKOM}' poro3y6y; y .neyx .npyrax po.noe napHblC nJiaBHHKH )ICT)'TOBH.nHbl, 6e3 

pa.IlHaJIHR . 

.UoeOJJbHO KpynHblR poroJy6 HaCCJJ.RCT .nee HC60JJbWHC peKH Ha K>ro-BOCTOKC 

AecTpaJIHH, KOTOpble B cyxoR CC30H CHJlbHO MCJICIOT H npeepawaK>TCR B ueno•ncy He

IlpOTO'IHblX eo.noeMoe c JacTORHoR eo.noR. Tor.na poroJy6 Ha1.1HHaeT BCnJibleaTb K no

eepxHoCTH BO.nhl H JaxeaTbIBaTb eo:myx. Ero .i1erKoe cHa6)KllCTCR KpOBbK> OT noCJJe.ntteit 

JKa6epHoR .nyrn. Bo:myx HarnCTaCTC.R B JJCrKoe HJ poTOBOH OOJJOCTH Ja C'ICT no.u;i,eMa ee 

.nHa (rymi:pHoe ,nblxaHH.R), Bbl.!lOX naCCHBCH . .UoeOJJbHO MYCKYJlHCTblC napHblC KOHC'l

HOCTH poroJy6a noJBOJJ.RK>T eM}' nepeMewaTbC.R no mcy •'ICTBepoHorHM• cnoco6oM, 

HO Ha cywy OH He BblXO,nHT. 

nporonrep (Protopterus) o6HTaCT B KPYilHblX 03Cpax H B peKaX 3ana.nHoit AQ>pHKH, 

B TOM 'IHCJJC nepecblxaK>WHX. 3Ta .noBOJJbHO KPYilHaJI pb16a (pHC. 86, 2) MO:lKCT BblJKH

BaTb H e peKax, KOTOpble ocTaK>TC.R 6eJ eo.nhl .no nOJJyro.na. ,UaJKe o6HTaJI e eo.ne, npo

ronTep .no 98 % Heo6xo.nHMOro CMY KHCJJOpo.na nOJI)"laCT Ja C'leT JJero'IHOro ,nblxaHH.R, 

BCnJiblBaJI, 'IT06bl c,neJJaTb B.llOX, K<UK..Ll.bIC 3- 10 MHH. no3TOMY Hey,nHBHTCJJbHO, 'ITO 

ero BTOpaJI H TpCTbR npHHOC.AWHC xa6epHbIC aPTCPHH He pacna.naK>TC.A Ha KanHJIJl.Rpbl 

H He yqaCTByK>T B raJ006MeHe (CM. pHC. 84 ). JlerO'IHaJI BCHa JaMblKaCT MaJihlR Kpyr 

KpOBOo6pawemui, B03Bpawa.11 KPOBb B CJJenca 06oco6JJCHH)'10 JICBYK> 1.1aCTb BCH03HOit 

IlaJyxH. npe,ncep,nHC paJ.neJJCHO Ha ,nee 'laCTH HCilOJIHOit neperopO,nKOit, KOTOpa.R '1CpC3 

aTpHOBCHTpHKYJJ.RpHoe OTBepcTHe Bbl.!lBHHyra e :lKCJJy.no1.1eK, 1.1acTH'IHO paJ.neJJ.R.R H ero 

Ha .nee nOJJoBHHbl. TaKHM nyreM .nocTHraeTC.R cymecTeeHHoe oT.neJJeHHe J1ero1.1Horo 

KpoBOTOKa OT CHCTCMHOro. 

Bna.na.11 e JJCTHK>JO cnsi:1.1KY, npororrrep 3aphl:eaCTC.R e npH.nOHHhlit HJJ H o6pa:iyer eo
Kpyr ce6.R CJIH3CBYK> KailCYJJY, HenpOHHUaCMYK> .nmi: eo.nbl, HO OT'laCTH nopHCTYK>, 'IT() 

noJeOJU1eT phl6e .nhlWaTb 1.1epe3 Hee Ha npOTIDKeHHH 4-6 Mee.Rues. B nepHo.n cnsi:1.1KH 

llblXaTCJJbHblC .nemKCHH.R pb16bl O'ICHb pe.nKH, KaK H cep.ne1.1HbfH PHTM, 06WHit ypOBCHb 

o6MeHa eewecTB CHHJKaCTC.A .no IO- 15 % OT Hcxo.nHoro. OcHOBHblM 3HepreTH'ICCKHM 

pecypcoM B 3TO BpeMJI .AWl.ACTCR MblWC'IHbIR 6e.noK, a OCHOBHblM aJOTHCTblM MCTa6o

JIHTOM CTaHOBHTC.R MO'ICBHHa (a He aMMHaK, KaK B aKTHBHbIR CCJOH). 06wHe norepH 

Macchi TCJJa .nOCTHralOT 27 % OT HCXO.nHOR, eepOSITHO, B OCHOBHOM H3-3a BblCblX3HIDI. 

IO:JKHO-aMepHKaHCKa.R .neo.RKO.nbllllaWaJI pb16a Lepidosiren JKHBCT B naparnae H Ha 

ceeepe ApreHTHHbl, B nepeCblXaK>WHX eo.noeMax Ja60JIO'ICHHOH o6JJaCTH fpaH lfaKO. 

no.no6HO nporonTepy, JICilH.nOCHpCH Bna.naeT B JJCTHK>K> Cil.A'IKY, JapbIBa.RCb lVl.A ::rroro 

B npH,nOHHhlR rpyttT .no eo.noynopHoro rJJHHHCTOro ropH30HTa, CJJHJeeoro KOKOHa He 

o6paJyCT. 

B ceJoH paJMHoJKeHH.R JJenH.nOCHpeH poer .nmi: HKPhl L-o6paJHble HOphl, ror.na KaK 

nporomep - U-o6pa3HbJe, e KOTOpb1e OHH OTKJia.IlbIBalOT HKPY (6- 7 MM e.nHaMeTpe). 

CaMUbl o60HX BH,nOB oxpaH.AK>T KJJa.IlKY B Hope, nporoH.R.R 1.1epe3 Hee eo.ny .nBH:lKCHH.A

MH nJiaBHHKOB H TCJJa. JIH'IHHKH ,!lhlWaT HapY:JKHblMH xa6paMH H .no pa3BHTH.R JJerKHX 

OCTaJOTC.A e rne:me. 

nOAK/\ACC /\Y4EntPblE Pbl5bl (ACTINOPTERYGll) 

3TOT no.nKJJacc 061.e.nHH.RCT 6oJJee 27 000 BH.nOB, T. e. ceblwe 96 % OT ecero cy

mecTBYK>mero eH.noeoro paJHoo6paJH.R pb16. npaKTH'ICCKH lVl.R ecex JJyqenephlx 

xapaKTCPHbl napHble IlJl8BHHKH c WHPOKHM OCHOBaHHCM, B KOTOphlX .RpKO .noMH-
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HHpyeT KOJKHWI JionaCTb, yxpeIIJieHHaSI KOCTHblMH JI}"laMH - JienH.llOTpHXHSIMH, a 

pe.llYUHPOBaHHaSI MSICHCTaSI JionaCTb co.nep:lKMT HeMHOfHe 3JleMeHTbl H3 XPSIIUa HJIH Ja

MeIUalOIUeA KOCTH. ToJibKO y MHoronepOBblX B CBSl3H c xopolllHM pa3BHTHeM MSICHCTOA 

nonacTH (c xpHmeehlM H KOCTHblM cKeJieToM) napHhle nnaeHHKH 06na,n.a10T yJKHM 

OCHOBaHHeM. 8blBO.QHble npOTOKH KHrneqHHKa, noJIOBOH H Bhl.QeJIHTeJibHOH CHCTCM 

OTKpbIBalOTCSI paJ.neJibHO, KJioaKH ueT. KoueqHbJH MOJr 6oJiblllHHCTBa JI}"lenep1i1x 

OTHOCHTCJI K 3BepTHpoBaHHOMY THny (CM. c. 133). Tio.nKJiacc Jlyqenepble H3BeCTeH c 

.neeoua (OTJleJibHble 'lernyH - c CHJiypa) H notta'lany 6blJI npe.ncrnBJTeH pa3uoo6pa3-

HblMH <t>opMaMH JlOBOJlbHO apxaH'IHblX pbl6 c raHOH,!lHOH qernyeR, 061.e.nHHJleMblX B 

OTpM naneOHHCK006pa3Hble (Palaeonisciformes). Ou npocymecTBOBaJI B yeqeHHe 

naneoJoSI H .no uaqana Menoeoro nepHo.na. K uacTOHWeMy epeMeHH coxpaHHJIOCb 

JIHlllb OKOJIO noJiyCOTHH BH.llOB cpaBHHTeJibHO CJia6o npOJlBHHyrhlX nOTOMKOB 3TOA 

rpynnhl, 061.e.nHHHeMhlX c naneoHHCKoo6pa3HblMH e HH<t>paKJiacc KocTHoxpHmeeble 

(Chondrostei). 

CoepeMeHHble <t>opMbl ecrecTBeHHblM o6pa30M pacnpe.ne.11J110TCS1 e .nea OTpMa -

Muoronepoo6pa.JHble H 0ceTpoo6pa.JHhie. 0C'rallhHhle JKe nyqenephle pb16bl BKJIIO'leHhl 

e qpe3Bb1qaitffo o6wHpHoe H MHoroo6pa3Hoe o6beJutueuHe - HH<t>paKJiacc Hosonepble 

(N eopterygii). 

°'P"A MHoronipoo6pa3Hbl8 
(Polypterlformes, s. Brachiopterygll) 

no CBOCMY ceoeo6pa3HIO H HaJIH'IHIO PMa apxaH'IHblX qepT Muoronepoo6pa3HblC 

(oKoJio 10 BH.!lOB) uanoMHHaK>T .npeeHHX naneoHHCKOB. Hx TCJIO noKpbITO raHOH.llHOA 

qernyeR (cM. pHc. 81, A). MoJaHKa noKpOBHblX oKocTeHeHHH ronoehl ueo6hlquoA 

JlJISI .npyrnx KOCTHblX pb16 KOH<t>HrypaUHH, B JKa6epHOH KpbllllKC JIHlllb TpH KOCTHblX 

3JleMCHTa. Ha HH)KHeR cTopoue ronoebl npHCYTCTBYCT napa ryJIHpHblX rmacTHHOK. 

6pb13raJibUa c KJianaHaMH. KOCTHble aM<t>HUeJibHble noJBOHKH. BuernHe paeuru10nacr

HbIA XBOCTOBOH IIJiaBHHK (CM. pHC. 86, 3) coxpaHHCT 6oJiee JIBCTBeHHble CJIC.Llbl rerepo

uepKaJibHOCTH, qeM y KOCTHCTblX pb16. CnHHHOA rmaeHHK JaMeHeH DJJHHHblM PMOM 

OJlHHaKOBbIX MeJIJCHX IIJiaBHHqKoB (.no .neyx JlCCJITKOB, 'ITO H .nano Ha3BaHHe rpynne), 

ICIDK,U.blH H3 KOTOpblX npe.ncTaBJTeH KOCTHbIM Jl}"IOM c He60JiblllOit MSlrKOA JIOnaCTblO 

Ha Ja,n.ueA cTopoue. TipH cornacoeaHHhlX nonepequblx JlBH)KCHHHX (c ue6oJiblllHM 

CJI.BHroM no <t>a:Je) OHH ycnelllHO .neACTBYIOT B JCaqeCTBe CJUlOlllHOH YffJlYJIHPYJOIUCH KaA
Mbl, KOMneHCHPYH HerH6KOCTb Te.Tia, •CKOBaHHOro» naHUHpeM H3 raHOH.D.HbIX qernyA. 

fpy.nHblC JUlaBHHJCH HMelOT MjlCHCToe OCHOBaHHC, KaK y JionacrenepbIX pb16, HO HHOA 

CKeJICT. 6plOlllHble IIJiaBHHICH HMelOT 6oJiee THnHqffoe DJJJI JiyqenepbIX pbI6 CTpOeHHe. 

ApTepHaJibHblH KOHYC cep.nua c HCCKOJlbJCHMH pAAaMH KJianaHOB. ACHMMeTpHqHblA 

IIJiaBaTeJibHblH ny3blpb palllBOeH (pHC. 88, 7, 16). <J>aJCTHqecKH 3TO Jiencoe, OTI<:pbl

BalOWeeCJI B nHIUeBOJl c 6plOlllHOH CTOpoHbl lllHPOICHM OTBepCTHeM. Ero BHyYpeHHSISI 

noeepxHOCTb J1qeHcTa, a cuap~H ou noKpblT TOHJCHM CJIOeM MYCKYJibHhlX BOJIOKOH, 

KOTOpbIA B KOM6HHaUHH c naHUHpeM o6ecneqHeaeT aK.THBHOe neroquoe JlbDUlHHe. Co

KpaIUaJICb, OH qacTHqffo Bbl)KHMaeT BOlll}'X H3 JierJCHX, a naHUHPb ynpyro C)l(HMaeTCJI 

H nocJie pacCJia6JieHHJI MbllllU BTJlfHBaeT HOBYJO nopUHIO BOl.!Iyxa. KaK OKa3aJIOCb, 6e3 
JlOCTyna K aTMoc<t>epHOMY BOJJlYXY MHOronep norn6aeT ~e qepe3 40 MHH, HO BHe BO;n,I 

He MO)KeT npO)KHTb 60Jiee 3-4 q. B KHrneqHHKe coxpaHHCTCH cnHpaJibHhlA KJJamlH 

(cM. pHc. 88, 18). MaKCHMaJibHaSI lJ)IHHa TeJia - 70-80 CM. 
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PHc. 88. Ctp<>eHHe TC/la MHoronepa (Polypterus): 

A - nepc11.HHA OT.acn TCJia, BKJl anOJ1o6opOTa c6oicy H caepxy; 6 - BffYl'PCHHHe oprutw C&MKH; neaw:A 

llH'IHHK Y.ll8llCH, BMJl c 6pJOxa: l - npeacep.aHe; 2 - JKe.IJY.Uo<ICK cepzwa; J - JU6pw; 4 - J1Cl'O'IK8ll aprepHJI; 

5 - MRCHCTaR nonacTb rpy.aHoro llJlaBHHKa; 6 - ne'feH&; 7 - neeoe nerKoc; 8 - nO'IKa; 9 - ccne3CHKB; 

10- 11AueBO.a; l l - Mo<ICTO'IHHK (eoni.ct>c>B KBHan); 12 - 3H8JlbHWA 11Jl3BHKX; 13 - MO'lea<>e OTBepcTHe; 

14 - nOJ10BOC OTBepcnte; 15 - aHan&Hoe OTBCpCTHe; 16 - npaeoe nencoe; l 7 - 111NHHK; 18 - yqaCTOK 

JCHWKH, BMCW&IOIUHA CnHp8JlbHblA KnanaH; 19 - icap.aM3JlbHblA OT.acn JKcny.au; 20 - nQIUCcny.ao'IHIUI 

lKCJle38; 21 - nll!!OpH'ICCKHA OT.UeJI llCellYAK3; 22 - 38'18TO'IH&IA mv1op11qecKHA B&IPoCT; 23 - lKCJl'IHblA 

ny3blpb; 24 - KOHTYP nHIUCBO.aa (nytiKTH!)H3ll JlHHllll); 25 - ICOHC'IH&IA Y'f&CTOK ne'ICHO'IHOA BCH&I; 

26 - IUcnCBMJlH&le 6pb131'3JlbUa; 27 - 3P'fepH&nbH&IR KOHYC; 28- l'BHOHDHble 'ICW)'H; 29 - OTBepcTJOI 

Ja1Hll118 OOKOBOA JIHHHH; 30 - za()epHU xpwuuca 
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MHoronephl (Polypterus) Haccmuor KPYilHhle pelGf 3KBaropHMbHOA A4>PHXH (HH11, 
KoHro, HHrep H .up.), nHT<U!Ch MeJIKOA: pb16oA:, aMQ>H6IDlMH H 6ecnoJsotto•rnblMH. Pa3-
MHO)l(3IOTC.R B Ha'!Me BllaJKHOfO ce30Ha. PaJBHTHC c MeTaMopcpo30M. JIH'IHHK.a HecCT 
OAHY napy HapYJKHhlX nepHCThlX :.n6p. 

0rp9A Ocerpoo6pa3HW9 CAclpensertformes) 

Ocerpoo6pa3Hble o6oco6HJIHCb OT 3BOJIJOU.HOHHOfO CTBOJla na.JieOHHCKOB ewe B 
KOHU.e na.JieOJO.R. 0HH OTJIH'laIOTC.R cymecTBeHHOA: pe.uyKuHeA: KOCTHOA: TKaHH BO 
BHyTpeHHeM CKeneTe, HaJIH'IHeM HIDKHero Bbl.llBH:llCHOro p-ra, xopowo pa3BHTOro po
crpyMa H reTepouepKa.JibHOfO XBOCTOBOfO ru:IaBHHKa. y 60JlblUHHCTBa npe.ucTaBHTeJleA 
MOJlb TeJia T.RHyrc.R fl.RTb P.R.llOB oco6blX JCpynHblX KOCTHblX qewyA ( •:JKy'leK,. ). 0ceTpO
o6pa3HblM npHCYIUH apxaH'!Hhle qep-rbl, TaKHe KaK 6pb13f3JlbUe, aprepHaJibHblA: KOH)'C 
e cep.uue, cnHpa.JibHbIA: KJianaH e KHWe'IHHKe. Ho npHcyrcTByeT H ru:IaeaTeJlhHblH ny-
3blpb, OTKphlBaJOlllHA:c.11 e nHmeeon. PacnpocrpatteHbl TOJibKO e CeeepttoM nOJJywapHH. 
B OTP.R.lle pa3JIH'laIOT OKOJIO 30 BHJJ;OB H l1B8 ceMeACTBa - 0CCTpOBble (Acipenseridae) 
H BecJIOHOCOBbie (Polyodontidae). 

Ocerpoehle Hace.rr.RJOT npeHMYIUecTBeHHo 80.lloCMbl )'MepeHHOro noJ1ca CesepHoA 
AMepHKH H EepaJHH, 06pa3yJ1 npoxo.llHble, nonynpoxo.nHhle H npecttoeo.nHhle <}>opMhl. 
Ilpoxo.llHble <t>opMhl o6HTaIOT e MOP.RX, OMblBaJOIUHX no6epe)l(b.R Eeponbl, CH6HpH H 
,l],a.nbttero BocTOKa. Ha ttepecT oHH no.llHHMaJOTC.R eo BnaJlaJOIUHe e 3TH Mop.11 peKH. 
IlO'ITH ece BH,lJ,bl 3TOii rpynnbl cpaBHHTeJibHO HeMHOfO'IHCJleHHbl H .ll06blBaIOTCJI B 
He60JihWOM KOJIH'leCTee. TaKOB, ttanpHMep, arnaHTH'leCKHii ocerp (Acipenser sturio), 
HeKor.ua HMeBWHA: OfPOMHblA: apea.n, K cepe.uHHe xx B. 6bVI npaKTH'leCKH nOJIHOCTblO 
HCrpe6JieH H ceA:qac coxpaHHJIC.R JlHWb B He60JibWOM KOJIH'leCTBe. 

B 1epynHbIX cH6HpcKHX peKaX o6HTaeT nOJiynpoXO.llHOA: cH6HpcKHA: ocerp (A. baen), 
MecTaMH .uocTHra10mHA: MaCCbI 200 Kr. OT.uenhHa.11 6aA:KaJibCKaJI nonyJI.RU.H.R 3Toro 
BHJJ.a o6HTaeT e npH6peXHhlX BQl13X OJepa, no,nHHMaJICb Ha Hepecr e peKH CeJiemy 
H .6apry3HH. 

HaH60JibWHM BHJJ;OBhlM paJttoo6paJHCM H xoo.11AcTBCHHhlM JHa'leHHeM ofutaJl3IOT 
ocerpoo6paJHble HJ 6acceA:ttoe AJoecKoro, 'lepttoro H KacnHiicKoro MopeH, npe~e 
ecero, pyccKHA: ocerp (A. guldenstadti; cM. pHc. 86, 4), npe.ucTaMeHHhIH K.aK npo
XO.llHhlMH ¢iopMaMH, TaK H He60JibWHMH oce,u.n.blMH nonyJIJIUH.RMH, npHypo'leHHblMK 
K cpe.uHeMy Te'leHHJO BOJirn H Ypa.Jia. 

B peKH 'lepHOMOpcKoro, AJoecKoro H KacnHA:cKoro 6acceA:Hoe JaxOllHT H Kpyn
HeA:wrui: npeCHOBO.llH<UI pb16a MHpa - 6enyra (Huso huso), eme B Ha'lane XX B. npeebl
WaBW<UI 6 M e MHHY H MaccoA: l T. B He.uaettee epeWI cpe.n.IDU1 Macca nQIJ.HHMaBWHXCJI 
no Bonre Ha HepeCT CaMOK 6e.nyrn .llOCTHraJia 125 Kr, a caMUOB - 70 Kr. y po.ll.CTBeHHOA: 
6enyre .lla.JlhHeeocTO'IHaJI KaJiyrH (Huso dauricus), o6HTaioIUeA: e 6acceA:He AMypa, 
MHHa Te.Ila MOXeT .llOCTHraTb 3,5 M npH Macce 380 Kr. ,l(JIHHa re.rra Hawero MeJIKOfO, 
cyry6o npecttoeo.nHoro DH.II.a - CTepIDUJ.H (A. ruthenus) - pe.llKO npeeblwaeT 60 cM., 
a Macca - 2 Kr. CTepJI.R.llb ecrpeqaeTcR He TOJlbKO e peK.aX BocroqttoA: Eeponhl, Ho 
TilJOKe e 06H, Hprhlwe H EttHcee. 

Bee oceTpoehle BeJlYT npH.ZJ.OHHblA: o6paJ :lKHJHH H nHTaJOTCJI 6eHTOCHblMH 6ec
noJeoHo'IHhlMH. ,l],o6bl'IY pa3bICKHBaIOT rnaBHblM o6pa30M c noMOIUblO 'leTblpex 
OCH3aTe.IIbHblX YCHKOB, CBHCaIOIUHX c HH:llCHe'A: noeepXHOCTH pbVIa - nepe.u poroeoA 

llleJibJO. CaMlale x:pyntthle BHJJ.bl - 6eJiyra H K.aJIYf3 - HacroJ1UlKe XHIUHKKH, nHTaJO-
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lllHCCjl PN6oA. KaK H BH.Zlhl po,na Acipenser, no HCKJIJ()qffTC}JbHO UCHHblC nopollbl pb16, 

HCTOqHHKH J].CJIHKaTeCHblX nHIUCBbIX npOJlYKTOB. 3'ro noc.nyJICHJIO npHqHHOlt CJIHIIJKOM 

HHTCHCHBHOro npoMblCJia MHOrHX BHJJ.OB, KOTOpblX cnacaIOT OT nOJIHOI'O HCTJ)e6JICHHjl 

TOJibKO 3tteprHlfHhle ycHJIHjl no HCKYCCTBCHHOMY pa3BCJJ.CHHK> Ha pb1603asoJJ.ax. Oco-
6eHHO nepcneKTHBHbl AlUI HCK)'CCTBCHHOI'O paJBCJ].CHHjl rn6pHJJ.HblC ¢>opMb1, KOTOpble 

MOryr yrpaTHTb CBOH npOXOJJ.HblC CBOitCTBa. 

CeMeltcTBo BeCJioHOCOBble (Polyodontidae) npe,!l.CTaBJietto scero JlBYMSI BHJJ.aMK -

8CCJIOH0Cbl H CTce$ypbl, KOTOpble OTJIHqaJOTCjl OT OCCTpOBblX OTCYTCTBHCM Ha Te.TIC 

KOCTHblX )K)"ICK H .ll.llHHHblM CnJIIOIUCHHblM ropHJOHTaJibHO pblJIOM B ¢>opMe BeCJia c 

MYMJI YCHKaMH Ha ero HIDKHelt CTOpoHe. BeCJIOHOC (Polyodon spathula), o6HTalOIUHlt 8 

6acceAHe p. MHCCHCHnH, MO:lKeT JJ.OCTHI'3Tb 2 M B.ll.llHH)' H MaCCbl 6oJiee 70 Kr. CTwraC'J'Cjl 

OH HCKJIIOlfHTeJibHO ruiaHKTOHOM, n.nastu1 c IIJHpoKo OTKpblTbIM pTOM. Bropolt npeJJ.CTa

BHTeJib CCMCHCTBa - nce<t>yp (Psephurus gladius) - JJ.O 7 M B .ll.llHHY, o6HTaeT B CpeJJ.Helt 

11aCTH peKH .SIHUJbl B Klfrae. CTwraeTCjl pbl6olt. OtleHb pertoK. 6HOJIOrffjl He HJyqeHa. 

MHCl>PAKAACC HOBOnEPblE Pbl&bl (NEOPTERYGll) 

CHcreMannca HeorrrepHrHA, npeeocxOJVtlllHX lfHCJIOM BHJJ.OB ece OCTaJJbHhle rpynnbl 

nOJBOHOlfHblX BMCCTe BJSITble, BCCbMa JanYTaHHa HJ-Ja 6oJiblllOI'O KOJIHqecTBa OT

HOCHTeJlbHO caMOCTOSITC.llbHblX 3BOJIIOUHOHHblX BCTBeA c HejlCHblMH poJJ.CTBeHHblMH 

CBj(JjlMH. CToqTH BCe OHH BKJIIOqCHbl B OTJ].CJI KocTHCTblC (Teleostei), Ja HCKJIIOlfCHHCM 

HCCKOJibKHX BHJJ.OB, KOTOpble ClfHTilJOTCjl 6oJiee npHMHTHBHblMH. CTpeJK.lle HX nOMCIUa.JIH 

B noqTH noJIHOCTblO BblMCpurnlt HaJJ.OTPSl.ll. KOCTHblC raHOHJJ.bl (Holostei). Ll,o Halllero 

epeMCHH B npecHblX BOJ].OeMax 3ana)].HOI'O noJiyIIJapHSI coxpaHHJIHCb npe.llCTaBH'I'CJIH 

Myx OTpSIJ].OB - A~rneo6paJHble H naHUHpHHK006paJHblC. 

OOJiee npHMHTHBHblMH cqHTaJOTCjl npCJ].CTaBHTeJIH OTp.staa CTaHUHpHHK006paJHble 

(Lepisosteiformes, CM. pHC. 86, 5), nOJiyqHBlllHX CBoe HaJBaHHe HJ-Ja noKpblBalOIUeR 

HX TeJio raHOHJJ.HOR qeIIJYH (CM. pHc. 81, A). TeJio y scex naHUHPHHKOB .ll.llHHHoe, npo

roHHcroe. CnHttttoit H aHaJibHhllt n.naBHHKH C.llBHHYTbI HaJaJJ., K XBOCTy. BblTRHyTble 

lfeJIIOCTH HeCYT MHOI'OlfHCJieHHble OCTpble Jy6bl. lfoJIIOCTHOA cycTaB pacnOJiaraeTCjl 

nepe.11 maJoM. HoJJipH OTKJ>blBaJOTCR Ha caMOM KOHUe MOpJJ.bl. TeJia noJBOHKOB He

nocpe.llCTBeHHO CO'IJieHCHbl Me)ICJ]y co6oH cyCTaBaMH, 6eJ yqaCTHjl xop.llbl. 3'ro onH

C'roUeJibHble noJBOHKH (JaJJ.HCBOrttYTble), e.llHHCTBeHHbIA npHMep TaKoro po.Ila cpe.llH 

pb16. B KHIIJeqHHKe coxpaHjlK>TCR PY.llHMCHTbl cnHpaJibHoro KJianaHa. ApTepHaJibHblR 

KOHyc CHa6JKeH HeCKOJibKHMH pSIJ].aMH KJianaHOB • ..R11eHCTblA n.nasaTCJibHblR nyJblpb 

011Cpb1BaeTCjl B nHIUeB0.11 Ha CnHHHOlt CTOpoHe. 

naHUHPHHKH OOHTillOT B peKaX H OJepax CesepHolt AMepHKH. BecHOA OTKJla.zlblBal(YI' 

HKPY Ha MeJIKHX, xopoIIJo nporpesaeMblX MecTax. 8blJiynHBWHecjl JIHqHHKH o6JiaJJ.aIOT 

opraHaMH npHJIHnaHHR H OCTalOTCR Ha MeCTe BblKJieBa, noKa He HJpaCX0.11)101' Janae 

nHTaTeJibHblx semecTB B JKe.n:TOqHoM MCIIJKe. CTOCJie 3TOro nepexoJVtT Ha nHTaHHe cHa-

11aJia MeJIKHMH paJ<:oo6pa3HblMH H JIHqHHKaMH HaceKOMblX, a JaTCM H pb16olt. 8Jpoc.1Ihle 

OC06H - Bee aKTHBHble HXTH<>$al'H, XHIUHHKH-JacaJJ.qHKH. 

HaH60JibllleH HJBCCTHOCTbK> HJ 6- 7 BHJJ.OB naHUHPHHKOB OOJlbJYCTCjl naHUHPHIUI 

IUYK3 (Lepisosteus osseus), HaceJUIK>lllaSI peK.H H oJepa CllIA. MoJKeT .llOCTHraTb 1,5 M 

B .ll.llHHy. YnOTpe6JijlCTCR B nHIUY MCCTHblM Hace.n:eHHeM. 

E.11HHCTBCHHbllt npe.llCTaBHTCJib OTPSl.ll.a AMHeo6paJHble (Amiiformes) - HJibHaJI 

pw6a, HJIH aMM (Amia calva) - B CBOeM cospeMeHHOM COCTOSIHHH yrpaTHJla 6om.-
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WHHCTBO apxaJNHhlX npH3H8KOB. lf ewy.Jl JIHWeHa raHOHH& H noxoJKa Ha UHKJlOHJlHYIO 

qewyio KOCTHCTbIX pb16. XBOCTOBOA ruiaBHHK OT'lerJIHBO fOMouepKaJieH. lh npHMH

THBHblX npH3HaKOB Ha30BeM rym1pHYJO ruiaCTHHKY - CHH:Jy Me)l(Jly eeTBffMH HHXHeA 

'leJllOCTH, CJia6o BblpaJKeHHblA cnHpaJibHblA KJianaH 8 KHWe'IHHKe • .ffqeHCTblA ruiasa

Te.llbHblA nyJblpb OTKpbleaercff 8 nHmeeo.n co cnHHHOA CTOPOHbl H MO)l(eT CJl}')KHTb .LUI.JI 

803.llYWHOfO ,llblXaHIDI. CaMeU MeHbWe caMKH (D.JIHHa ero Te.Tia 50 CM npOTHB 70 CM) 

H HMeeT ff PKYIO JeJJeHyK> OKpaCK}', Tor.na KaK caMKa OKpaweHa 8 KpaCHO-KOPH'IHeBble 

ToHa. Bo epeMR Hepecrn noJ.nHeA eecHOH Ha xopowo nporpeeaeMblX MeJJKoeo.nhn 

caMUbl CTpOffT HJ eo.nopoCJieA ruJOCKHe rHfa.na .nHaMeTpOM OKOJIO nOJI}'MeTpa. AMIDI 

nOTpe6JJffeT pb16y H 6ecn03BOHO'IHblX, npJNeM nOJlPblBaeT HX pecypc H nOTOMY CJlbleCT 

epe.uHoA pb16oA. 

OTAEA KOCTV1CTblE Pbl6bl CTELEOSTEI) 

061.e.umui:eT npH6JJH3HTCJibHO 26 840 coepeMeHHblX BH.LlOB (no .naHHblM J. S. Nelson, 

2006, 3TO npHMepHO 96 96 ecex coepeMeHHblX BH.LlOB pb16), 40 OTpff,Ll.08, 448 ceMeACTB 

4 278 po.nos. 

3BOJJIOUHOHHO KOCTHCTble pb16bl ccpopMHPOBaJIHCb 8 fiOJ,UHeA IOpe Ha OCHOBe 

opraHH3aUHH KOCTHblX raHOH.LlOB (nOJ,UHHX KOCTHOXpRmeeblx). Cpe.nH xapaKTepHblX 

npH3HaKOB no'ITH nOJIHOCTblO KOCTHblH CKe.TieT (.n.o6aBHJIHCb eepXHeJaTbIJIO'IHasl KOCTb 

H eme HeCKOJibKO KOCTeH M03f080f0 qepena); fOMOUepKaJibHblH XBOCT, 3a PC.UKHMH 

HCKJllO'leHHffMH (y TpeCK006pa3HblX - .ll.HcpHuepKaJibHbli-l, T. e. BHyrpeHHe CHMMe

TpH'IHblH), qewyH KOCTHble UHKJIOH.LlHOfO HJJH KTeHOH.LlHOfO THna (y MHOfHX pb16 

KO)l(a fOJJasl), cnHpaJibHblH KJlanaH 8 KHWe'IHHKe OTCyrcTByeT; nOJIOBble npOTOKH He 

I'OMOJIOfH'IHbl BOJibcpoey H MIOJIJiepoey KaHaJiaM; ruiaeaTeJibHblH ny3blpb MO)l(eT 6b1Tb 

coe.uHHeH KaHaJIOM c nHmeeo.n.oM (y npHMHTHBHblX cpopM). PaJeHeaK>mHeCR Ha IDITOA 

:lKa6epHOA .n.yre fJJOTO'IHble 3y6bl pacwHpfflOT nHmeeble a.nanTaUHH KOCTHCTblX pb16. 

npaKTH'leCKH ece coepeMeHHble npe.n.CTaBHTe.TIH OT.ll.e.Tia H3BeCTHhl, no icpaAHeA 

Mepe, c KOHua naneoreH-HeoreHa (TpeTH'IHOro nepHo.n.a). 

PaJMepbl coepeMeHHbIX KOCTHCTblX pb16 eapbHPYJOT OT 10 MM (6bl'IKH) .no 60Jiee 

'leM 10 M (CeJil::t,!],SIHble KOpOJIH; CM. PHC. 86, 7), a Macca - OT HeCKOJJbKHX rpaMMOB .no 

TOHHbl. HeKOTOpble BH.Llbl KOCTHCTblX pb16 BCTpe'lalOTC.Jl 8 eepXHHX KaCKa,llax peK Ha 

BblCOTaX .no 5 200 M Ha.a YPOBHeM MOPff (TH6eT), eCTb H o6HTaTeJIH OKeaHCKHX rny6HH, 

npeeblwa1<>m11x 8 000 M. HeKOTOphle :lKHBYT e ropR'IHX HCTO'IHHKax npH TeMnepaType 

44 ·c, .n.pyrne )l(e cnoco6HhI Bbl.ll.ep:lKHBaTb OXJIWIUJ.eHHe .no -2 ·c. Hx MO:lKHO BCTpeTHTb 

8 03epax c COJieHOCTblO 80.ll.bl BTpoe BblWe, 'leM y MOpCKOA, 8 JlHWeHHOA KHCJIOPQ® 

eo.n.e Ja6oJJO'leHHblX 80.ll.OCMOB, 8 no.n.JeMHblX OJepax H .n.aJKe Ha cywe (HJIHCTblA npbl

ryH, ueA.rroHCKHA OtcyHb, peqHoA yropb, HeKOTOpble COMOBble). 

noAOTA8A 0CT80fAOCCOMOJ><l>b1 (Osteoglossomorpha) 

He6oJibwas1 H OTHOCHTe.1IbHO apxaJNHasl rpynna npecHOBO.llHhlX TpOnHqecKHX pb16, 

OT'laCTH CXO.ll.Hasl c KOCTHblMH raHOH.LlaMH. y HeKOTOpbiX BH.LlOB CJia6oR'leHCTblH H ycH

JJeHHO KPOBOCHa6)1(aeMblA ruiaeaTe.TibHblH ny3blpb, BOJMO:>KHO, npHro,lleH 8 Ka'lecTBe 

.n.o6aeo'IHoro opraHa .ll.hlXaHllil. H3eeCTHbl a.iianauHH K 3a6crre o nOTOMCTee BWIOTb .no 

BblHawHeaHH.Jl HJ<Pbl BO pTy. 
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01'ptlA Apa1aHOo6pa3Hwe (Osteoglosslformes) 

3y6hl Ha napacct>eHOHlle H KOC'NX nO.ll1>113bl'IHOR JIYI1f n03BOJUIIOT BhlnOJIHJITb pe

:xcyurnR YJ<YC, 3y6aMH BOOp~eHbl TaJOKe 3aJlHffff H Hapy)KHaff !CphlJIOBHlIHbJe KOCTH. 

OKoJio .!leCJITKa BHlIOB, HaceJiffJOI.UHX 3apocwue BO.!loeMhJ TponuttecKoR 30Hbl. B BO.!lax 

5pa3HJIHH BCTpettaeTCff apanaHMa Arapaima gigas llJIHHOR .!10 2,5 M, O.!lHa H3 Kpyn

HeRWHX npecHOBO.!lHbIX KOCTHCTblX pb16. 

K 3TOMY )l{e OTpffllY OTHOCffT KJllOBOPWIOB, HJIH CJIOHOPWIOB (Monnyridae, npH

MepHO 200 BHlIOB), o6HTaTeJieR HHJia H MHOrHX peK TponutteCKOR A$pHKH. ,Il.ml HHX 

xapaKTepHbl BbITffHyTble B BHlle xo6oTa H CJierKa OTOrHyTbie BHH3 'leJIIOCTH pa3HO

o6pa3Horo cTpoeHHff. Hau6onee HHTepecHa HX cnoco6HocTh ucnoJib30BaTh cna6oe 

3.lleKTpH'leCKOe none (reHepaTOphl pacnOJIO)l(eHbl B XBOTe) llJlff OpHeHTaUHH B MyTHOR 

BO.!le, HOtthJO, a TaJOKe llJlff KOMMYffHKaUHH. B CBff3H c 3THM ttpe3BblttaRHo yeeJIHtteHhl 

M03)1{ettoK H o6mrui: .!lOJUI M03ra e Macce TeJia (6011ee 12 96, KaK y tteJIOBeKa). MaKcH

MaJihHrui: llJIHHa Te.Tia l - l,5 M. 

Ilpe.!lCTaBHTeJIH HeKOTOPhlX P0.!108 Hepe,D,KO .!lOCTHraIOT OllHOI'O MeTpa llJIHHhl, HO 

ecTb yica3aHHff 0 BCTpettax pb16 llJIHHOR 1,5 M. KpynHhle BHllbl HMeIOT MeCTHOe npo

MhlCJIOBOe 3HatteHHe. 

noAOTA8A 3AOnOMOpcl>bl (Elopomorpha) 

.llnff npe.!lCTaBHTeJieR 3TOR rpynnhl KOCTHCThlX pb16 xapaKTepHa ceoeo6pa3HaSI 

no <t>opMe Tena JIHttHHKa nenTOue<t>aJI ( .. y3Koronoei. ). 0Ha o6JiaJlaeT Hecopa3MepHo 

MaJieHbKOR I'OJIOBOR, JIHCTOBH.lIHa, nonynpo3pattHa, CHJibHO pacwupeHa no eepTH

KaJIH, o6hJttHO .!lO IO CM llJIHHOR, HOB npe.!leJihHOM CJiyqae - nottTH .!lO 2 M. B XO.!le 

MeTaMOp$03a (npeepaw;eHHff JIH'IHHKH B MaJibKa) llJIHHa ee Te.Tia pe3KO CO!CpaI.UaeTCSI. 

K 3JionoMoP<t>aM OTHOCSIT tteTblpe OTpSl.!la H 6onee 850 coepeMeHHhlX BHlIOB. 

01'ptlA TapnoHoe>epa3Hwe (Eloplformes) 

0TpSl.!l BKJIJO<IaeT TpOnH'leCKHX H cy6TponuttecKHX MopcKHX phl6. Hx npHMHTHBHhle 

oco6eHHOCTH - HenapHaff ryJiffpHrui: IIJiaCTHHKa Ha eeHTpaJibHOR CTopoHe HH)l{HeR 

'leJllOCTH (KaK y aMHH), aprepHaJibHhlR KOHYC B ceplllJ:e. 3TH pbJ6bI npe.!lnOJIO)l(}ITeJib

HO He H3MeHHJIHCh c Il03.!1HeR !Opbl. ArnaHTHttecKHR TapnoH (Mega/ops atlanticus), 
o6JiaJlaTeJib o6reKaeMoro, HCMHOI'O C)l{3TOI'O c OOKOB Te.Tia KJiaCCH'leCKHX O'leJ)TaHHR, 

llOCTHraeT B llJIHHY 2,5 M. 

°'PtlA Yrpeo6pa3Hwe (Angullllformes) 

Phl6aM .!13HHoro OTpff.!Ul npucyma ceoeo6pa3Hrui:, npH'leM llaJieKo 3awe.!llllrui: cneuu

aJIH3aUHff Ha OTHOCHTeJibHO npHMHTHBHOR MOp$OJIOrH'leCKOR OCHOBe. 3'ro XHI.UHHKH, 

o6JiaJlaTeJIH 3MeeBH.lIHOI'O TeJia, npHcnoco6JieHHbie K :llCH3HH Ha .!lHe MOpff HJIH npe

CHOBO.!lHbIX 80.!lOeMOB B CIIJieTeHHffX 80.!lOPOCJieR, B HOpax H HarpoMO)l{.!leHHffX KaMHeR, 

cpe.!lH KOpaJIJIOBbIX PH.Poe. Hx .!l06hNy COCTaBJifflOT, B OCHOBHOM, 6ecn03BOHO'IHble. 

B Mopmc BCTpe'laIOTCff .!lO rny6HH B 4 KM, oco6eHHO MHOI'O'IHCJieHHhl H pa3Hoo6pa3Hhl 
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B tpOITHKaX. 3TH phl6hl nOJIHOCTblO yrpaTHJIH 6pJOWHble nnaeHHKH H Ta.JOBblA no.Re; 

JIHWb HeMHorne coxpaHHJIH OCTaTKH KOJKHblX qewyt.t, Hepe.!lKO CHJibHO Pe.!lYUHPOBaHbl 

TalOKe rpy.!lHble nnaBHHKH, a nneqeeoA noHC OT.!leJJeH OT 'Iepena. qaCTHlJHO pellYUH

poeaHa )K86epmu1 KpblWKa, MaJJO HapyJKHOe )06epHoe OTBepCTHe, OTCYTCTBYJOT )U-

6epHble TbllJHHKH. Ilpe.!llJCJIJOCTHble KOCTH, COWHHK H nMOH.llHblC KOCTH cpameHbl B 

C,llHHblA MOHOJIHT. 

EeponeAcKHA yroph (Anguilla angui/la; pHc. 86, 9) JKHBCT e peKaX H oJepax, nH

TaHCb 6ecnoJBOHOlJHblMH H MeJIKOA pb160A, MO)l(eT .!lOCTHraTb 1,5 M .lJ)lHHbl H Macchi 

llO 6 x:r. Yrpn - npoxO.!lHble pb16h1, MH O.!lHOKpaTHoro paJMHO)l(eHHH (e eoJpacre 

9- 12 JJeT), OHH npe.!lTIPHHHMaJOT .!laJlbHIOIO MHrpaUHIO, 4-7 TblC. KM, KOTOpaH MO)l(eT 

BKJIJOlJaTh nepenOJJJaHHe no cyme, B ATJJaHTHKe npOXO.!lHT no.!l BCT(>elJHblM TeTIJlblM 

retJeHHeM fonh$CTPHM H Jax:aHtJHeaeTcH e CapraccoeoM Mope. 3.!leCb yrpn Hepecnrrc.11 

H norn6a10T. Hx JJH'IHHKH-nenToue<f>anhl Me.lJ)leHHO .!lPeA<t>y10T K 6eperaM Eepom.i 

BMeCTe C foJJh$CTJ>HMOM. qepe3 2,5 - 3 fO.!la OHH npeepawaJOTCH B nonynpoJpatJHblX 

MaJJbKOB, TaK HaJblBaeMblX CTeKJJHHHblX yrpeA (MHHOA .!10 9 CM), KOTOpble aKTHBHO 

3acenJ110T peKH H noAMeHHble oJepa (npn naeomcax). 3.Zlech OHH JKHeyr llO ceoeA He

pecToeoA MHrpauHH. 

MypeHbl, npe.!lCTaBHTCJIH ceMeAcTBa Murenidae, JKHBYT no'ITH HCKJJJO'IHTCJibHO e 

MOpHX. 3-ro cepbe3Hble XHWHHKH, OHH MOryr HMeTb KpyTIHble pa3Mepbl (.!10 3M ll,JIH

HOA) H onaCHbl .!lJIH Hblp.RJibWHKOB. y MypeH OTCYTCTBYJOT rpy.!lHble nnaeHHKH, npH 

MaJieHbKOM Hap)')KHOM )l(a6epHOM OTBepCTHH HeCKOJlbKO pellYUHPOBaHbl )l(a6epHblC 

i:cyrn; TOJihKO tJeTBePTaH .D,yra ycHJieHa H noMep)l(HBaeT cneun<t>H'IHYJO ll.JlH 3THX pLl6 

•rJJOTO'IHYJO lJCJIIOCTb•, eoop)')KCHHYJO K:pyTIHblMH OCTJ>blMH Jy6aMH. 

B OTpH..ll Yrpeo6paJHble BKJJJOtJaIOT 15 ceMeACTB H npnMepHo 790 BH.!108. 

0rpRA MewKopoTOOC5pa3Hwe (Saccopharynglformes) 

3THx p1:i16 C'IHT3IOT npoH380,llHblMH or yrpeA H npHTOM HaH6onee HJMCHCHHOA aHa

TOMH'iCCKH rpynnoA no3BOHO'IHhlX JKHBOTithlX. lionbwepoT Eurypharynx pelecanoides 
(CM. pHC. 86, 16) - )'HHKa.llbHblA cpC.llH KOCTHCTbJX pb16 o6nanaTCJib nHTH )l(a6epHblX 

;zyr H weCTH :JKa6epHblX weneA, MaJICHbKHe )l(a6epHble OTBepCTHH pacnoJJO)l(eHbl y 

Hero 6JJH:JKe K aHaJihHOMY OTeepcTHJO, 'ICM K nepe.!lHeM)' KOHUY Te.n:a. Co6cTeeHHO 

MCWKOpoTOB HJBeCTHO IO BH.llOB. 0HH )l(HBYT Ha my6HHax l -5 TblC. M, .!lOCTHralOT 

75 CM ll,JIHHbl. fHraHTCJCHe l{CJIIOCTH, cnoco6Hble nponycx:aTb OTHOCHTCJlbHO KpynH}'IO 

.!lo6bl'ly, JaHHMalOT OKOJIO 20 96 .!lJIHHhl TCJia, OCTaJlbHOA qepen CHJibHO HJMeHeHHOl'O 

CTpOCHHJI C.!lBa JaMeTCH HM HHMH. y MCWKOpoTOB HeT KOCTeA :JKa6epHOA KPblWJCH, 

nyqeA )l(a6epHoA nepenOHKH, 6pJOWHblX nnaeHHKOB, pe6ep, qewyA, TIJI&B8TC1IbHOl'O 

Tiy3hlpH, XBOCTOBOro TIJiaBHHKa. 

Bcero e OTJ>H..llC tJeThlpe ceMeAcrea, 28 8H.!I08. 

noAOTA8A 0cTapMOKAIOn80MOpc:l>bl 
(Ostarioclupeomorpha) 

061.e.nHHJITb HMOTpH..llbl K.it10neOMO~ c KOCTHOTiy3blPHblMH B paHre nO,llOT,llCJia 

CTaJIH B HC.!laettee BpeMH no.n BJIHHHHCM CXQ.llCTBa 3THX rpynn B o6JianaHHH 31IeMeHTaMH 

ee6epoea annapan (cM. c. 148). B npC.!lCJiax nepeoro H'.J HHX rrpHHHMaIOT O.llKH JJHWb 
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OTPM Ce.llQ!leo6p83Hhle, npe.zlJOI KOTOpblX HJBCCTHhl co cpeJIHero TPHBCa. &ropoA Ha

AOTPAA, no coepeMeHHblM n~cTaBJICHHSIM, BKJIIO'iaeT IUITb OTPMOB. 

0rptlA Ce1JtAeo6paaHwe (Clupelformes) 

,Um! 3THX pb16 xapa.KTepHbl paCllJICHCHHble, MSrtOle JICnH.!lOTJ)HXHH, 6oJibWOC KO

JIH'iCCTBO xpSlma 8 MOJfOBOM qepene; C)l{aTOe c 60KOB cepe6pHCTOe TeJIO, JierKO ona

Aa!OlllaR qewySI. 3y61>1 MeJIKHe, y MHOrHX OTCYTCTBYIOT. B 6oJibWHHCTBe TIO cTaHHble 

neJiarH'iCCKHC pb16bl, HaCCJISIJOUlHC MOpSI ecero JCMHOro wapa. Cpe.nH HHX HCMaJIO 

npoxoAHblX cpopM, ecTb H npecHoeo.nHble BH.llbI. B Ol'pMe nSITb ceMeRcTB H 364 BHJI.ll. 

MHorne HMCIOT 6oJiblllOe npoM1>1cnoeoe JHalieHHe. 

HopeexcKaJI ceJih!U> C/upea harengus )l(MBer e CeeepHoR ATJiaHTHKe H npHJieraIOlllHX 

MOpRX CeeepHoro Jle.noeHToro oKeaHa. 3a 20- 25 JieT .lKHJHH .ll)IHHa TeJia .nocTHraer 36-
40 CM. PaJMHoxeHHe npoxo.nHT e6JIHJH 6eperoe HopeernH, 11.cnaH,!lHH, fpeHJiaH

.!lHH, KaHa,ubl, c 5- 7 neT. nocne Hepecrn CTaH yxo,aslT e Mope .naJieKo Ha ceeep .ll)IJI 

OTKOpMa. CaJiaKa, MCCTHaSI cpopMa 3TOR CCJlb.!lH, COCTaBJISIJOUlaSI nO'iTH nOJIOBHHY 

ynoea B 6aJITHHCKOM Mope, COJpeeaeT yxe K BOJpacTy 2 - 3 ro.na, .!lOCTHraeT ,ll.JIHHbl 

13- 15 CM. EeponeRcKHR wnpOT S. sprattus, BaJKHblit 061.e.KT npoMblCJia H KOpMoeoR 

pecypc ,ll.JISI MHOrHX BH.!108 KpynHhlX pb16, 06HTaeT 60JibWHMH CTaRMH Ha 6aJITHKe, 

e AmaHTH'iecKoM oKeatte, Cpe.nHJCMHOM H lfepHOM MOPSIX. lfeT1>1pex11eTHHe p1>16KH 

HMCIOT 12- 15 CM ,ll.JIHHbl. 

KpynHaR CeJib!l,h liepHOCnHHKa Caspiolosa kes.sleri (,wIHHOR .no 50 CM) - npOXO.D.HOR 

BH.!l HJ lfepHoro H KacnHHcKoro MopeA. C0Jpeea10T K 3 -4 ro.naM. JJ.o CTPOHTeJibCTea 

nJIOTHH 3TH p1>16b1 no.nHHMaJIHCb no BOJire Ha 2 - 3 ThlC. KM (no 30- 70 KM e CYTKH). 

CaMKH BblMCTblBaJOT no 135-310 TblC. HKpHHOK. lfaCTb npoHJBO.!lHTeJieR nOCJie He

pecTa norn6aeT. 

K CeJib.!leo6paJHblM OTHOCSITCSI TaJCXe TIOJlbKH, HJIH KHJlbKH, 3TO liCTblpe DH.Ila 

po.na C/upeonella HJ A30ecKoro, lf epHoro H KacnHHCKoro MopeR. 3TH p1>16hl eecbMa 

MHOfO'iHCJICHHbl, HHTCHCHBHO npoMbllll.JUUOTC.11, cnyJKaT KOpMOM MHOrHX UCHHblX pb16, 

B TOM liHCJIC H CeJib.!lCH. 

BIDKH1>1H npoM1>1CJioe1i1R BH.Il lfepHoro H AJoecKoro Mopelt - xaMca, HJIH eepo

neRcKHR aHliOYC (Engraulis encrasicholus), OllHH HJ 140 BH.IlOB MCJIKHX CTaHHblX 

pb16 CCMCHCTBa AHliOYCOBble (Engraulidae), pacnpocl'paHCHHOro rnaBHblM o6paJOM 

B TCIUiblX eo.nax. nHTaJOTCSI nJiaHKTOHOM, BC.!lYT neJiarH<fCCKHA o6paJ XHJHH. nOJio

BOR JpeJIOCTH llOCTHraJOT 8 BOJpacre OllHOro ro.na, XHBYT 3 ro.na, BblpaCTaR .no 12 CM. 

UeHHblR nHweeoR pecypc .ll)IJI MHornx KpynHblX XHIUHblX p1i16; K oceHH HaxanJIHBaJOT 

peKOp,D.Hoe KOJIH'iCCTBO JKHpa - AO 28 96 Macchi TCJia. 

HOAOTPIA KocTHony3blpHb18 
(Ostariophysl) 

K 3TOM}' HMOTJ>Sl.lzy OTHOCHTC.11 6oJibWHHCTBO coepeMCHHblX npecHOBOAHhlX phl6, 

IlO'iTH 8 TblC. BH.!108 nSITH OTPMOB, o6be.!1HHSICMbIX TaKHMH 06IUHMH ceoRcTBaMH, KaX 

ee6epoe annapaT, YCTaHaBJIHBalOWHH KOCTHYIO CBSIJb Mex.ny IUiaBaTeJibHblM nyJbipeM 

H BHyrpeHHHM yxoM, H 0.!lHOKJICTO'iHble •XeJICJbl HCnyra•, BbllleJUllOIUHC 8 80,lly npH 

noepeJK,llCHHH KOJKH XHMH<fecKHR CHfHaJI onacHOCTH. 
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OrptlA KapnooC5paaHwe (Cyprlnlformel) 

B OCHOBHOM pacTHTCJibH0$1,llHblC PLIDhl, WHpGKO pacnpoc:rpaHCHHhle B CesepHOit 

AMepHKe, Espone, A3HH H A¢ipHKe, HO He B IO:i1rnoA. AMepHKe, scero 6onee 3 250 
BKllOB. Her 3y6oB Ha 'leJIJOCTRX, 3aro y MHOrHx BeJIHK H npo'leH 3JJeMeHT rui:roA :itea-

6epHoA. JlYTH, HecymHA. HHJK.HHe rJlOTO'IHhle 3y61>1, KpynHhle H CJJOJK.Hhle. Mournu 

MYCKyJJaTypa 3TOA. JlYfH n03BOJUICT pbl6e paCTHpaTb KOpMOBble o6beKThl 0 poroooA 

c:lKepHOBOK•, 3aKpelUICHHhlA Ha Bblpocre 33Tbl.JIKa, B TOHKYJO nacTy, noCTynaJOIUYJO 

no IlHIUeBOJlY HenocpeJICTBCHHO B JIBeHaJIU3THnepCTHYJO KHWKY; :lKeJlYJIKa y 3THX 

pb16 HeT. HMeeTCR MaKCHJIJUlpHbIH annapaT, BblllBHraJOIUHA npH pacKphlBaHHH pTa 

BTOPH'IHyi<) BepxHIOIO 'leJllOCTb B BH)le KOPOTKOfO X06onca. Ilo CBOeMy p83H006P83HIO 

tcapnoo6pa3Hble npeBOcXOJIRT .npyrne rpynnhl npecHOBO.il.HblX p1>16, oco6eHHO 6oraro 

OHH npe.nCTaBJieHhl B BOJIOCMax A¢puK.H H IO:lKHOA. A3HH. Hx nHT8HHe pa3H006pa3-

HO, B paHHeM B03pacre rJJaBHblA KOPM - 300IUlaHKTOH, no3:lKe MHOrHe CTaHOBRTC.lil 

6eHTo¢iaraMH - co6HpaJOT KOpM Ha rpyttre HJJH .na:lKe POIOTCff B HJJe, - TaKHe, KaK 

JICW H Kapacb. )l(epex H roJiaB.llb - aKTHBHble XHWHHKH, noe,ll,aJOIUHC MMICHX phl6. 

tf HCTO pacTHTeJibHOSUJ.Hble - 3MYP H TOJJCTOJI06HK. 

B OTpSUJ.e HeMano Ba:lKHhlX npoMhlCJIOBhlx BH.ll08. Cpe.nu HKX nepeeHCTBO .llepJKHT 

so6Jia, .JKHsywa.A s onpecHeHHhlX aKsaTOpH.SIX KacnuAcKoro Mopff, - npoxo.nHu 

¢opMa IUIOTBbl (Rutilus rutilus). CymeCT8eHHyio pOJib B 3TOM IUl3He urpalOT TaKJKe 

ca3aH (Cyprinus carpio), new (Abromis broma), .JKepex (Aspius aspius). MeJIKHe BH.llhl, 

T3KHe KaK nec1<apH (Gobio), BbJOHhl (Cobitis, Misgumus), sepxoBKH (Leucaspius), 
o6pa3YJOT Ba:lKHoe 3BeHo B uem1x nHTaHHff npoMblCJIOBblX pb16. ECTb Ba:lKHble o6b

CKTbl HCKYCCTBeHHOfO P83BCJleHHJI - KYJibTypHble nopo,ll,hl ca3aHa (Kapnbl), 6enb1A 

aMyp (Ctenopharyngodon Idella), TOJICTOJJo6HKH (Hypophthalmichthys molitrix H 

Aristichthys nobilis). IlocJieJIHHe cnoco6Hbl O'IHW8Tb 80.llOCMbl OT paCTlfl'CllhHOCTH, 

npernrrCTBYR KX 38P8CT3HHJO. 

0rp$1A Xapal,&MH006paaHwe 
(Characlformes) 

0rpSUJ. H8C'IHTblsaer no'ITH 1 700 BKa08. IlpecHOBOllHhle phl6hl A¢pHKH H AMe

PHKH, npe:llUle Bcero IO.JKHOH AMepHKH, r.ne OHH cocTaBJI.AJOT He MeHee nonosHHhl 

HXTHo¢aYHhl 6acceA.Ha AMa30HKH (3aMeIUaJI Kapnoo6pa3Hb1X). ()qeH1> pa3Hoo6pa3Hbl 

no ¢iopMe Te.Jia H pa3MepaM - OT l,5 CM nO'ITH JlO 1,5 M. Cpe.n.u xapau:HHOOOp33HbCX 

ecTb H paCTHTCJibHOSUJ.Hble, H IlJlaHKTOHOSUJ.Hble, H 6eHTOCO$lllHble ¢iopMbl, H aKTHBHblC 

XMIUHHK.H, B TOM 'IHCJie 3HaMeHHTble nupaHbH (Serrasalmus). 0CTPblC TPeyroJibHble 

Jy6hI H npo'IHble 'leJlJOCTH c 'IPC38bl'laHHO CHJJhHOA MYCKYJiaTypoH. no3BOJUIIOT 3THM 

CTa.HHhIM pbt6aM Jien<o OTKyCblBaTb y KpynHbIX :lKHBOTHhIX He6arr&wHe KYCO'IKH M.SlrKHX 

TKaHeA, BCKOpe OCTaBIUl.R roJiblA CKeJlCT. Cephi!JffYIO onaCHOCTb MCCTilMH OHH npe.n.CTaB

JUUOT H Jl.IUI 'leJlOBeKa. K 3TOMY OTPRllY OTHOC.RTCff MHOrHe nonynffpHble aKBapH}'MHble 

Phl6bl - TePHCUHH, TeTPbI, HCOHbI H ,llp. KJlHH06pJOWKH ( Gastropelecus, Carnegie/la; 
JVIHHO.A 'lYfb 6onee 6 CM) JIOWIT HaceKOMhlX Ha OKO.JlOBO,l(HhlX pacreHH.Sl.X, BblilPhlfHBaJI 

HJ BO,l(bl H IlpoJIC'faJI ,necSITKl1 caHTHMCTPOB aKTHBHblM M8WYIUHM nOJJeTOM. KpblJlhffMH 

CJIY:itea.T rpy.nHblC ITJ18BHHKH, pacnOJIO:lKCHHhle He06bl'IHO BhlCOKO Ha CITJIIOCHYfOM c 

OOK08 TeJie p&16K.H. CHJibHO BhlCTyna10wHA rpy,nHoA OT.neJI BMeWaeT «J1eraTCJI&H}'IO• 

MyCKYJIIUYPY (AO 25 % MaCCbl TCJia). 
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OrptlA CoMooC5pa3Hbl8 (Sllurlformes) l" 

MHOfOlJHCJICHHaJl rpynna - 60Jiee 2 800 BKIXOB. fiO'ITH see OHH HMCIOT xapaKTep

H)'JO <f>OPMY Tena, KaK y o6blKHOBeHHOro coMa. Ko:ll<a y 6oJibllIHHCTBa roJiiui, HO y naH

UffPHHKOBblX COMOB (Callichthyidae) OHa CO.!lCP)l(}ff KOCTHble IUlaCTHHbl. Ha <JenIOCT.llX 

HCCKOJlbKO PSUl.OB MenKHX JYOOB, OKOJIO J)Ta - HeCKOJlbKO nap YCHKOB. 60JibllJHHCTBO 

ronH'ICCKHX BKIXOB MeJIKH (3-6 CM JlllHHbl), Harn COM (Silurus glanis; CM. pHC. 86, 
11) peJKO BbllleJIJleTCJI KpynHblMH pa.3MepaMH - .!10 4 M Jl!IHHOA H MaccoA .!10 300 Kf. 

PacnpocTpaHeHbl <JaCTHbie npHcnoco6.TleHHJ1: npHCOCKH y o6HTareJieA ropHblX pyql>Ce, 

.!lo6aeo'IHble opraHbl llblXaHHJI y o6HTareJieA JapocrnHx BO.!lOeMoe c HeycToA<JHBbIM 

KHCJIOPO.!lHbIM pe:lKHMOM, cnoco6HOCTb nepenoJIJaTb no cyme. 3Jiel<TpH'ICCKHA COM 

(Malapterurus electricus) HJ peK 3ana.!1HOA A<t>pHKH HMeeT 3JICl<TpH'leCKHA opraH (.!10 

1/4 Maccbl. TeJia) c paJpJ1..11aMH .!lO 400 B, OH OKpf:l!CaeT l)'JIOBHllle Cl)'.!leHHCThlM CJIOCM 

H npe.!lnOJIO:ll<HTeJibHO BOJHHKaeT He HJ MYCKYJial)'Pbl, a HJ KO:lKHblX JKeneJ. 

6oJibllIHHCTBO COM006paJHblX - XHlllHHKH-JaCaJI'IHKH, HO ecTb cpe.!lH HHX 6eHTO

cl>ant, IUlaHKTOHo<t>ara H llaJKC HaCTOJllllHC napaJHThl - MenKHe aMepmcaHCKHe COMHKH 

po.!lOB Stegophilus H Vandellia, KOTOpble yx:pe11JIJ110TCJ1 Ha JKa6pax KpynHbIX pb16 H 

cocyr HJ HHX KpOBb. ECTb npHMCpbl Ja60Tbl 0 nOTOMCTBe - oxpaHa KJiaJIJCK HKpbl Ha 

,ll.HC B cneUH!IJlbHO BblpbITOA HOpKe HJIH BblHaWHBaHHe HKpbI BO PTY· 
B OTpSUl.e HeMaJIO ITpoMblCJIOBblX pb16, B <JaCTHocTH o6blKHOBeHHblA COM - o6be1cr 

nosa H pa.JBC.!lCHIDI B npy.!lOBblX XOJJIACTBax. 

OrplA r'MMHOToo«5pa3Hbl8, MAM 3A8KfPM'48CKM8 yrpM 
(Gymnotiformes) 

0rpSUl. HeMHOro'IHCJieH, e HeM qyn. 6onee 130 BKZXOB. 0HH pacnpoC'I'paHeHbl B UeH

TpaJibHOH H IOXHOH AMepHKe. HMelOT yrpeno.!lo6Hoe Teno H C<JHTa!OTCJI 6JIHJKHMH no 

OTHOWCHHlO K COMoo6paJHblM. Hx 3JICl<TpH'ICCKHe opraHbl npOHJOWJIH HJ HCPBHOH H 

MblWClJHOH TialHH. [eHepHpyeMble TOKH HCnOJiblYJOT JlllJI OpHeHTILUHH, BHYfPHBKIXOBOro 

o6meHHJI, HO TaJOKe Jl!IJI JaUlHTbl H HananeHHJI Ha .!l06bl<Jy. y 3JICl<TpH'ICCKOfO yrpJI 

(Electrophorus electricus) npH JlllHHe TeJia CBblWe 2 M rnaBHblH 3JICKTPH'leCKHH opraH 

(oKOJIO TpeTH Maccbl Tena) .!latrr PaJPSUl. llO 650 B npH cHJie TOKa .!lO I A • .Uo6aeo'IH.ble 

HHJKOBOJibTHble opraHbl .n;a!OT nyJibCHPYJOlllHe JIOKaUHOHHble HMnyJibCbl .n;o 50 e I c, 

no-BKZXHMOMy, OT'lacTH JaMeHJllOUlHe JpeHHe. Cnoco6eH .!lb!WaTb aTMoc<t>epHblM eoJ

.zxyxoM 6Jiaro.n;apJ1 oco6oMY 6oraTo eaCKYJIJIPHJOBaHHOMY opraHy B pmoeoA nOJIOCTH. 

Ecn. )'KaJaHIDI Ha pa.JBHT)'JO JaOOry 0 TIOTOMCTBe (oxpaHy MOJIO.llH). 

noAOTA8A HaCTOSl~e KOCTMCTW8 pwC5w CEuteleostel) 

HCJAOTPSIA nporaKaHTomepMl'MM (Protacanthopterygll) 

OrptlA KoptOWKoo6paaHwe (Osmertformes) 

B OTpSUl.e 60Jiee 80 BKIXOB npeHMYlllecTBCHHO npecHOBO.!lHblX H cOJioHoearoBOllHYX 

p1i16. EeponeAcKiui KOplOWKa - Osmerus eperlanus (.!lo 20 CM Jl!IHHOH, :ll<HBYUlaJl .ZlO 

9 JieT) - OTHOCHTCR K npoXQ!lHYM BHJ:UlM. 06HTaeT B npH6peXHblX Mopu Eeponhl, B 
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npeJlCTiax POCCHH B BcnoM H Sarrm:ACKOM MopflX. 03Cpa 3THX JKe pa:AOHOB Hace.JUICT 

oceJIJllUI <t>opMa - 6onee MemrnR CHCTOK (8- 10 CM). IlpOMbllllJUllOTCJI o6e <t>opMM; 

COJICHO-cylliCHhlA CHCTOK UeHHTCJI KaK JiaKOMCTBO. 

OTPIA Aococeo6pa3Hbl8 
(Salmoniformes) 

B HacroJiw;ec epeMR OTpJl.ZI: TOJIK}'CTCJI eechMa yJKO: e Hero BKJIIO'lalOT O.llHO ce

MeRCTBO H OKOJIO 70 BH.D;OB. IlpeJK.ne C'IHTaJIHCh 6JIH3KHMH K CCJIQ!leo6paJHblM, HO, B 

OTJIH'IHe OT HHX, HMelOT HenpephlBHhlA PJl.ZI: OTBepCTHR OOKOBOR JIHHHH B nOCJie.no

BaTe.JlhHblX qewyHX. B MOJroBOM qepene MHoro xpJiw;a. Y ecex OTC'leCTBeHHhlX BH.D;OB 

OTpJl.LUI ecTb :lKHpoeoR ruraBHHK (38.llHHR cnHHHOR - MaJieHhllliR H 6e3 Jl)"leR). Ecn. 
MOpCKHe (.naJKe rny60KOBO.l1Hhle), npoXO.llHble H npeCHOBO.llHhle. 

B OTpJl.Zl:e HeMaJIO ueHHhlX npOMblCJIOBblX BH.D;OB, CJiaBJIW:HXCJI npelq)aCHblM MRCOM, 

•KJ)acHoR• HKJ)oR. 3ro npoxo.nHhle H npecHOBO.llHhle phI6hl CeeepHoro nOJIYWapIDI. 

HaH6oJJhlllee npoMhlCJJoeoe JHa'leHHe HMelOT npoxo11H1>1e THXOOKeaHcKHe JIOCOCH po.u.a 
Oncorhynchus. Phl6hl paCTyT H HaryJIHBalOTCJI, KOlfYJI no ceeepHoR 'laCTH TKXoro oKea

Ha. y rop6ymH (0. gorbuscha) BOJpacT nOJIOBOOPCTIOCTH 2 ro.na npH Jl.JlHHe 50-60 CM, 

y KeTbl (0. keta) - OT 3 .no 5 JICT npH Jl.JlHHe 70-90 CM H Macce 5-10 KI', y 'laBbl'IH 

(0. tschawytscha) - OT 4 .no 7 JICT npH Jl.JlHHe 110 MCTpa H Macce HHOfll.8 CBblllle 25 KI'. 

B onpe.neJJCHHhlA ceJoH ro.na (HHOR Jl.JlJI paJHhlX BH.D;OB H .na:JKe nonyJIJIUHR o.nHoro 

BH.D;a) phl6bl .llBHJKYfCJI nJIOTilblMH CTamtH K no6epe:lKhJIM, 38XO.IUIT B peKJt, nO.llHHMlUICh 

eeepx .no yqacTKOB c raJie'IHblM rpyHTOM H 6blCTPblM Te'leHHeM. IlpH 3TOM OHH npH 

noMOW:H 06oHJ1HHJ1 o6hl'IHO HaxO.!lJIT ceo10 •PO.llHYJO• pe1cy. Kera no AMypy H YccypH 

npoxo.nHT .no l 200 KM, a 'laBhl'la no p. lOKoH - .naJKe .no 4 000 KM. B peirax phl6hl He 

nHTaK>TCJI; 3anacbl JKHpa CHHJKalOTCJI Ja BpeMJI nyrellleCTBIDI c 8-10 % 110 .llOJieR npo

ueHTa, C:lKHMaCTCJI KJfllle'IHHK, 'laC1'H'IHO paccaCblBalOTCJI MhllllUbl, HO H.D;CT .llOJpeeaHHe 

nOJIOBhlX npo.nyKTOB. 0.nHOBpeMeHHO y phl6 <l><>PMHPYCTCJI 6pa'IHhlA HapJl.ZI:: HJMeHJICTCJI 

Olq)aCKa, y CaMUOB }'BCJIH'IHBalOTCJI H HCKPHBJUllOTCJI 'ICJIIOCTH, BhlpacTileT rop6. 

Ha HepecTHJJHw;e caMKa, crae roJioeoR npoTHB re'leHHJI, XBOCTOM pa36pachlBaeT 

J'aJlhlcy H BhlphleaeT JIMY 30-40 CM rny6HHOR H .no I - 2 M Jl.JlHHOR. 3areM OHa BblMC

TWBaCT B .RMKY KPY"HYJO HKJ)Y, .llHaMCTpOM 110 7-9 MM, cpaBHHTCJihHO HeMHOro, ecero 

1,5 -4,5 ThlC. HKpHHOK Ha caMJcy, JIHWh y qaehNH .no 14 Thlc. HaxO.llJIW:HAcJI PJl.Zl:OM 

caMeu nOJIHeaeT HKPY MOJIOKaMH, caMKa JachlnaeT HKPY raJihKOA, HachlnlUI 6yrop, H 

110 10 .nHeR oxpaHJleT CBOIO KJiaJllcy, OTfOH.RJI .npyrHX roTOBJIW:HXCJI K HepeCTY caMOK. 

3aTeM HCTOW:CHHhle npOHJBO.llHTCJIH norn6alOT. )l.n.R ecex THXOOKeaHCKHX Jiococe:A 

xapaKTepHo o.nHoKpaTHoe ( MOHOUHKJIH'lecKoe) paJMHOXeHHe. l>Jiaro.napJI Ta KO MY 

pe:l!CMMY o6cyJK!laeMhle BH.D;bl He TOJlhKO JJ,OCTaM.RIOT CBOe nOTOMCTBO Ha OrpOMHble 

pacCTOJIHHJI B OTHOCHTeJJhHO 6eJonaCHble yCJJOBH.R c 'IHCTOR H xopowo a3pHpOBaH

HOR 80.llOA, XOT.R H 6e.nHhle nHW:eBblMH pecypcaMH. IlOMHMO 3TOro, OHH y.no6pJIIOT 

3TH aKBaropHH CBOHMH TCJiaMH, npHHOCJI B HHX HJ Tmcoro OKeaHa orpoMHYJO Macey 

6HOreHHOro MaTepHaJia. 

HKPa HHKY6HpyeTcJI 100-130 .nHeR. HccMOTpJI Ha paJBHTYJO Ja60Ty o noroMCTBC, 

OrpoMHa.R .llOJIJI Hlq)bl TepJieTCJI HJ-Ja BblHOCa TC'leHHeM, noe.naHHJI XHW:HHKaMH, pac

JCanhlBaHHJI 6yrpoe .npyrHMH yqaCTHHKaMH Hepecra, HaKOHeU, npoMepJaHH.R. JIH'IHHKH 

110 paccaChlBaHHJI )ICCJITO'IHOro MeWKa HeCKOJlhKO MeC.RUeB TIPJllfYI'CJI Me)l(Jty raJlhKOA, 

38TCM H8'1HHaJOT nHTaTbCJI Mblllle'IHblMH BOJIOKHllMH norn6wHX nOCJie HepecTa B3poc-
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JihlX pb16, JIH1illHK8M.H XHpoHOMHJJ: H .AP)THMH MC11KHMH AQHHblMH 6ecn03BOHO'iHblMH. 

noroM MOJIO.!lble pb16KH CKaThIBalOTCR B Mope H :JKHByr TaM .!10 HaCTYTIJieHHR nOJIOBOA 

3peJIOCTH. K.aK noKa3aJIO B 0.!IHOM CJiyqae KOHKpeTHOe HCCJie.!IOBaHHe, HX 'IHCJIO co

CTaBHJIO JIHWb 1,8 % OT 'IHCJia HKPHHOK, 6blBWHX B RH'IHHKa.X caMOK. 

113 aTJiaHTH'leCKHX JIOCOCeH po.!la Sa/mo 6011ee HJBeCTHa ceMra - s. sa/ar (CM. 

pHc. 81, 6), .!lOCTHralOWaR 1,5 M .!lJIHHbl H MaCCbl 38 Kr. Ee MaJibKH OCTillOTCR B pe:icax 

.no 3 - 5 JieT (y Hae - e 6acceAHax Ee.noro H EapeHueea MopeA) H MeHbwe epeMeHH 

npoeo,!UIT e Mope (I -3 fO.!la). IloCJie HepecTa JHa'IHTeJibHaR 'laCTb npoHJBO.!lHTeneA 

CKaTblBaeTCR B Mope H TaM BHOBb HaryJIHBaeTCJI, yqaCTByJI B pa3MHO:JKeHHH llO 5 p33. 

B HeKOTOPhlX peKax H KpynHhlX oJepax (HanpHMep, e Jla.llO:JKCKOM) :JKHByr oce.!l]lble 

nonyJU1UHH ceMrn; 6oJiee MeJIKHe, 'l.eM npoXOllHble. K}'M)Ka (S. trutta) o6paJyeT npo

XOllHble <t>opMbl (qepHOMOPCKHA, KacnHHCKHH JIOCOCH) H oce.!lJlble, Ha3blBaeMble 

ct>openJ1MH. B 6acceHHe CeeepHoro Jle.llOBHToro oKeaHa o6HTaeT npoXOllHaR HeJibMa 

Stenodus leucichthys; ee nollBHJJ: - 6e.nopb16Hua - :llCHeeT e K.acnHH, HepeCTHTCR e 

Bon.re H Ypane. B peKa.X Cu6HpH H e 6acceHHe AMypa o6wraeT TaHMeHb Hucho taimen 
(.!lJIHHOH llO MeTpa H MaccoA .!IO 60 Kr). Ha EeponeHcKOM Ceeepe H eo MHOrHX paAoHax 

CH6HpH :JKHByr npoXOllHble H :JKHJible BH.!lbl po.Ila Coregonus: pRnyruKH, curn, OMYJib, 

neJISlllb, IlbDKbRH, MYKCYff. 3To pb16bl c BKYCHblM He:JKHbIM H :JKHPHblM MllCOM, HO Me

Hee KpynHble, c MaccoA I -2, pe,nKO llO 5 Kr. nRTb BH.!108 xapuycoe po.!la Thymal/us 
HaCeJUllOT peKH c 6blCTpblM Te'leHHeM H KaMeHHCTblM llHOM, a TaJOKe XOJIOllHble 03Cpa 

CeeepHoro nOJIYWapHJ1. 

0Tp51A lUyKoo6pa3HW9 
(Esociformes) 

3Tor OTpSlll HeBeJIHK - BCefO 10 BHJJ;OB. npecHOBO.llHble pb16bl, BHJJ:HMO, MHJKHe 

K KOplOWKOo6pa3HbIM. y HHX cneuH<l>H'leCKHH CHJI)'3T - CflHHHOA H aHaJibHblA rmae

HHKH CllBHHYfbl K XBOCTY. IlHJIOpH'leCKHX npHJJ.aTKOB HeT. 06blKHOBeHHaff WYKa Esox 
lucius (cM. pHc. 81, 8) pacnpocTpaHeHa e OJepax H pe:icax ecero CeeepHoro no11yrua

PHJ1 (apeanbl OCTaJibHblX BHJJ;OB 6onee orpaHH'leHbl). )1.ocTHraeT .!lJIHHbl 1,5 M ff Macchi 

6o.Jlee 35 Kr; ycTaHoB.JieHHblA npe.!leJibHblA eoJpacT 33 ro.na. CoJpeealOT Ha 2-4-M 

roJlY :JKHJHH. HepecTRTCR eecHoA, o6bl'IHO Ha JaJIHBHblX nyrax. CaMKa BblMCThleaeT 

OT 20 .u.o 300 TblC. HKPHHOK. JIH'IHHKH .!lJIHHOH 6,5- 7,5 MM BblJIYIUIRIOTCR 'lepe3 8-

14 llHeA H BCKOpe Ha'IHHalOT IlHTaTbCJI MeJIKHMH paK006pa3HblMH. npu .!lJIHHe OT 

3- 5 CM nHTaIOTCR TOJibKO MOJIQll,blO pb16. XHWHHKH-JaCa.ll'IHKH, cnoco6Hble K MOUl

HOM)' pblBKY. IlOJieJHbl YHH'ITO:JKeHHeM copHblX pb16. HMelOT npoMblCJioeoe JHa'leHHe 

H orpaHH'leHHYJO racT}X>HOMH'lecK}'JO ueHHOCTb (B MRce ecero 2-3 % :JKHpa). Hoe 

HeKOTOPblX paAOHax CH6HpH COCT8BJUllOT llO 20 % YJIOBOB. 

0Tp51A CrOMMeof5pa3HMe 
(Stomliformes) 

IlpHMHTHBHble coepeMeHHble pb16bl, npHMepHO 390 BHJJ;OB. DonbWepOTble MOpcKHe 

XHWHHKH, MHOrHe HJ HHX rny6oKOBO,ll,Hble. HMelOT CBeTRWHecR opraHhl (<l>OT<><l>Opbl), 

CBOeo6pa3Hble B ruiaHe rHCTOJIOrHH. npe)ICJJ.e 3THX pb16 OWHOO'IHO BKJIIO'laJIH B OTpSlll 

Jlococeo6pa.JHble. 
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°'PtlA MMK~ (Myctophlformes) 

9'ro T8.K H83blBaCMblC CBCTKIUHCCJI 3H'IOYCb1, ecero OK0110 250 BHJlOB; HX TCJIO TalOKC 

nmcp1:i1ro Mttoro'IHCJICHHblMH $OToqmpaMH. MenKHe rny6oKOBO.llHblC MopcKHe pb16bl 

OTHOCHTe.llbHO 06bl'IHblX nponopuHlt XapaicrepHbl C:lKC.ltHCBHblC BCpTHKa.llbHblC MH

rpauHH .no rny6HH 2 - 3 ThlC. M. qaCTb BHJlOB HMCCT npoMblCJIOBOC 3H3'1CHHC. 

0Tptt,A Onaxoo6pa3Hwe (lamprtformes) 

,llea .ltCCJITJCa BHJIOB nenaI'lAeclCHX pb16, .ne~ DOOAHHO'llCC Ha rny6HH8X B 

COTHH MCTJ>OB, o6Jia,uaTeneA ynnomettHoro c 6oKOB Tena. Onax (Lampris guttatus) 
.ltOCTHraeT 3-5 M .ltJIHHbl npH Macce 200-300 Kr; pacnpocTpaHCH BCCCBCTHO. 

y .npyroro npe.nCTaBHTCJ1JI OTJ>Jl.lt3, CCJ1MJ(HOro KOPOJUl (Regalecus glesne; CM. pHC. 81, 
7), TOHKOC H YJKOC peMHCBHJIHOe TeJIO .ltOCTHraCT JlJIHHbl 8 M. 9'ro CaMaJI JlJIHHHaJI 

KOCTHCTaJI pb16a. 

HOAOTptlA napaKOHTOmeJ)MrMM (Paracanthopterygll) 

°'PtlA TpecKoo6pa3HW8 (Gadlformes) 

061.e.nHHJICT .ltCBflTb CCMCAC'rB H 0K0110 550 BHJIOB (MHOTllC HJ HHX fio.itee HJIH MCHee 

my6oKOBO.ltHbl). B npecHblX eo.nax nocroJIHHO :JKH&e-r o.nHH BH.ll. Mttorae npe.ncTaBH

TeJIH OTpJl.lt8 HMCIOT BIDKHOe npoMblCJIOBOe 3Ha'ICHHe. qewyH HHOf.Wl pe.nyuHpyCTCJI. 

Pa3MCPbl. OT 10-30 CM .no 1-1,5 M. )l(Heyr npeHM)'lllCCTBCHHO B XOJIO.ltHblX H npo

XJ18JlHblX eo.nax. B fio.itbWHHCTBC ae,ayr npHJIOHHblii o6p83 JKH3HH, noe,na10T paJJIH'IHhLX 

6ecno3BOHO'IHblX H MCJ1KHX p&16; HCMHOfHC MCJIKHe DCJ18111'1CCKHC BHJlbl IlHT8IOTCJI 

300ruI8HKTOHOM. 0.nHH H3 OCHOBHblX npoMblCJIOBblX BHJIOB - TJ>CCka ( Gadus morhua), 
JKHBYllla.JI B yMepeHHblX H ceeepHblx paitottax ATJiaHTH'lecKoro H THxoro oKeattoe. 

B B03pacre 20-25 JICT .nOCTHraeT JlJIHHbl .no 1,5 M H Macchi ce&1we 40 Kr, e npoMblCJIO

BblX YJIOBax OObl'IHblC pa3MCpbl 40-80 CM. HepecrHTCJI Ha r11}'6HH8X OK0110 100 M; caM

Ka BbIMCTblsaeT 33 ro.n 2- 10 MJIH MCJIKHX HKpHHOK. MooOJI.b nwraeTC.R ne.narH'leCKHMH 

pa'IK8MH, K KOHuy JICTa pbl6KH .ltOCTHraJOT 3-4 CM JlJIHHbl. 3aTCM nepexOJJ..RT K lKM3HH 

B npHJIOHHhlX CJIOJIX BO.ltbl H npo.nOJDKaJOT YCHJICHHO nHT3TbC.R paKoo6paJHblMH. ,llo

CTHfHYB JlJIHHbl 30-40 CM ( B B03paCTC TJ)Cx JICT), pb16bl H8'1HH8..IOT KO'ICBaTb. ,llep:llC.8TCll 

OKOJIO JlH3, DHTa.RCb MCJIKOA pb16oA, npHJIOHHblMH H .ltOHHblMH 6ecno3BOHO'IHblMH. 

B BOlpaCTC 6-8 JICT npH J]JIHHC 60-80 CM H Macce 3-5 Kf OCCHbJO 601lbIJJHe CTaH 

TpeCKH MCJ]JICHHO HanpaBJUIJOTC.R K MCCT8M HepeCTa, npo.1tCJ1b1Ba.R 38 5 -6 MCC.RUCB, 

nyrb 1000-1500 KM. HepecT.RTC.R KB.JK.ublA ro.n. Uett.RTC.R M.Rco H TJ>CCKOBa.JI ne'lettb, 

KOTOpa.R COCT8Rfl.RCT .no 10 % M3CCbl pbl6bl H co.nepJCHT JJ.O 50 % JKHpa c BblCOKHM co

llCP:lKaHHCM BMT8MHHOB A H D. 
illHpOKO HlBCCTHbl T8K:lKC 06HTRJOlll3.R B ATJiaHTHKC DHKW8 (G. aegleflnus). 

MHHTait (Theragra halcogromma; ceeep THxoro oKeatta), MCpJIY3a H xeK (BHJibl PQl18 
Merluccius). B npH6pe:lKHblX eo.nax THxoro oKeatta H CeaepttoA ATJiaHTHKH, BKJIJO'la.R 

woe Mope, lKMB}'T 6JIHJKHC BH.llbl H8BarH (po.n Eleginus), HepeCT.RJ.llHCCH JHMOA. B xo

JIQltHhlX peKax. H o~pax Ceeepttoro nonymapH.R :lKHBCT HaJIHM Lota Iota, JtOCTHraJOI.IUIA 

41IHHbl I M H Maccw 30-35 Kr. 0C06eHHO HHTCHCHBHO DHTaeTCJI lHMOA, n~ plilfi 
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H pa3.11H'IHblX .llOHHblX 6ecn03BOHO'IHWX. 00JJOB03pem.IM CTaHOBHTCJI B B03pacre rpex 

JICT. 0'1eHb WIO.llOBHT - OT 30 Tblc • .llO 5 MJIH HKPHHOK. UeHSITCSI MSICO H ne'leHb. 

Tio.llaWISIJOWee KOJIH'leCTBO BH.nOB npHHaJLIIe:JKHT MaKPypycaM (Macrourus) H HX 

po.llCTBeHHHKaM - rny60KOBO.llHblM pb16aM (.llO 2 000 M), cpe.llH KOTOpblX eCTb npo

MblCJIOBble. BMeCTO XBOCToeoro WiaBHHKa Hx reJIO nolaJI.H nepexo.llHT K HHTb. B OT

pff.lle ecTb HecKOJibKO BH.nOB o6HTaTe.n:eA KapcTOBblX newep CeeepHoR AMepHKH. 3To 
npe.llCTaBHTe.n:H ceMeAcrea CnenorJialKOBble - Amblyopsidae, H3BeCTHble TaJOKe TeM, 

l£I'O BblHawHeaJOT HKPY e poTOBoA nonocm. 

OTPRA OwM«5Heot5pa3Hwe (Ophldltforrnes) 

B OTpff.lle HaC'IHTblBaJOT .llO 385 BH.nOB. Cpe.llH HHX oco6o HHrepecHbl Kapanoe1i1e 

pb16bl, e 'laCTHOCTH, Carapus bermudensis (npe:i1rnee HalBaHHe - <trnepac<t>ep), 

ecero 25 BH.nOB .llJIHHOH .llO 15- 30 CM, O'leHb TOHKHX, c YKOPO'leHHblM TYJIOBHWeM 

H .llJIHHHblM 3aOCTPeHHblM XBOCTOM 6e3 WiaBHHKa. 0HH laHHMaJOT ceoeo6pa3HYIO 

3KOJIOrH'leCKyK> HHWY Ha MeJIKOBOJ1bSIX TCI1.11blX MopeR. 0'1eHb .llJIHHHblit nepHCTblit 

JIY'I CilHHHOro IUiaBHHKa nOlBOJISleT BblJiynHeweRCSI JIH'IHHKe napHTb B npH.nOHHbIX 

CJIOSIX 80.llhl. ,llOCTHrnyB 7-9 CM .Il.llHHhl, JIH'IHHKa repSleT ero, OJIYCKaCTCSI Ha .llHO H 

npoHHKBCT B KJIOaKy roJIOTYPHH, me H :JKHBCT, He npH'IHHSISI CBOeMy X03SIHHY epena. 

TIOCJie MCTaMop<t>cna JIH'IHHK.a npeepawaeTcSI e pb16tcy .llJIHHOR 7 -8 CM, KOTOPaSI ceo-

00.llHO nJiaeaCT y .nHa, nHTCUICb MeJIKHMH paKoo6pa3HblMH, HO npH onacHOCTH CHOBa 

npR'leTCSI B roJIOTypHIO, WJe3WI B ee KJI08Ky TOHKHM XBOCTOM enepea. 

~ 6arpaxoo6pa3Hwe <Batracholdlformes) 

liaTPaxoo6pa3Hble, HJIH pb16bl-JKa6bl (OKOJIO 80 BH.nOB), BH.nHMO, TTpoH30WJIH OT 

KaKHX-TO nepKOH.llHblX (6JIH3KHX K OKyHeo6pa3HblM) <t>opM H npHcnoco6HJIHCb K 

J10HHOMy 06pa3y JKH3HH B npH6peJKHOit lOHe; eCTb BTOPH'IHO ne.n:amqecKHe H rny6o

KOBO.llHbie BH.nbl. opJOWHble WiaBHHKH pacnOJIOJKeHbl Ha rop11e; OHH MOryT CJIHBaTbCSI 

e npncocicy HJIH pe.nyu,HpoeaTbCH. rl.JlaeaTeJibHblit nylblpb JaMKHyTblH. lioJibWHHCTBO 

BH.llOB - MaJiono.neH:lKHb1e .noHHble $opMbl )J.JIHHoA .no 20- 30 CM c 6oJibWOA npH

IVIJOCHYTOA ro.11oeoA H rJiaJaMH Ha eepXHeA cropoHe. DoJlbWOA pcrr c OCTpblMH 3y6aMH. 

TIHTaJOTCSI 6ecnoJBOHO'IHblMH H MeJIKoA pb16oA. C noMOWbJO ruiaeaTCJibHoro nyJblpSI 

HJJUUOT rpoMKHe JBYKH - reppHTopHaJibHble cHrHaJibl. KpynHYJO HKPY OTKJI8.llbIBaJOT 

00.ll K.aMHH, B JIYCTblC paKOBHHbl, r.ne ee OXpatun<T CaMeU. qaCTb Blf.LlOB HMeCT Sl.llOBHTble 

JKCJTeJbl y OCHOBaHHSI JIY'ICA cnHHHOl"O IVI8BHHK3 H WHnoe Ha JKa6epHblX KPbIWK.8X. 

B OTpff.lle HeMHOrHM 6o11ee 300 BH.nOB XHWHblX MOpcKHX pb16. CaMblA nepe.llHHA 

JI)"I cnHHHOro ruiaBHHKa CMCWeH Ha roJIOBY H npeepaweH B TaK HalblBaeMblH KJlJIHUHA 

(Y.llHJIHWe) c pacwHpeHHCM (HHOr}la CBCTSIWHMCSI) Ha KOHUC, .llBIDKCHHJI KOTOporo 

npHWICK.alOT JI06blqy. y MHOfKX rpy}lHble ruiaBHHKH HMCJOT MOWHblA CKeJieT, CHJlbH}'IO 

MyCK}'JiaTypy H CJiy:iteaT .llJUI no.113aHbSI no rpyHry. Te.n:o HX yrutoweHo e .nopcoeeHTPaJib

HOM HanpaWJeHHH, y HHX KpynHWI l"OJIOBa, 06bl'lHO He60JibWoe H8PYJKHOe JKa6epHoe 

OTBCpCTHe, CHJI1>Ho Bhl.!lBHHyTble enepC,a 6p10wH1i1e IVIaBHHKH. Tio.llK8pay.11HsaT1> .no-
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6blqy Ha .llHe o6JieNaeT M8CKHpOBKa npH'l)'llJIHBhlMH BhlpOCTaMH KO:JKH H WHnaMH, a 

y pMa BHllOB TaIOKe nYTeM HJMeHeHHjl OicpaCKH. nHTalOTCjl pbI6aMH, Kpa6aMH, fOJIO

BOHOrHMH. 0KOJIO 120 BHllOB :lKHBYT B TOJIIUe BO.llbl Ha rny6HHax B l - 2 KM H rny6:lKe. 

BanblllOA pOT c Ol!eHb MOIUHblMH Jy6aMH noJBOJijleT HananaTb Ha JI06bll!Y no•ffH TaKHX 

:lKe pa3Mepoe, KaK H caM XHIUHHK . .il.Jij1 pMa rny60KOBOJ1Hb!X BHllOB xapaKTepHbl Kap

JIHKOBble caMUbl, He cnoco6Hble caMOCTOsrreJlbHO nHTaTbCjl, 0HH npHpaCTalOT K Kpyn

HblM caMKaM CBOHM poTOBbIM OTBepCTHeM H npeeparualOTCjl B HaCTOj(IUHX HaPY:lKHhlX 

napaJHTOB. TaKoA napaJHTHJM caMuoe, eepoj(THO, KOMneHcHpye-r TPYJIHOCTb BCTPeq 

oco6eA paJHOfO nOJia y MaJIOnOJIBIDKHblX BH,llOB, JICHB)'lllHX nooll.HHO'IKe, qpeJBbNaAHo 

pa3pe:lKeHHblMH nony~U~MH. 

HaAOTPSIA KOAIO'lenipble (Acanthopterygil) 

y noA KPynHeHllleA coepeMeHHOA rpynnhl KOCTHCThlX (OKOJIO 14 800 BH.llOB) npH 

OTKPblBaHHH pTa npeJI'leJIJOCTHajl KOCTb BblllBHraeTCjl enepeJI BCJieJICTBHe nosopOTa 

eepxHe'leJIJOCTHOA KOCTH OKOJIO npO.llOJlbHOA OCH. HaJIOTPM MO:lKHO paJJieJIHTb Ha 

TpH HepaBHbie rpynnhl (cepHH): eo-nepBbIX, no MYTHJIOMop$bl, BKJIJOllaJOruHe OJIHH 

OTPM Ke<t>aneo6pa3Hhle, JareM ArepHHOMOp$bl c OTPAAaMH ArepHHoo6paJHble, Cap

raHoo6paJHble H KapnoJy6oo6pa3Hble. TpeTbjl cepHjl, nepKOMOp<f>bl - caMoe KPyn

Hoe OObeJIHHeHHe KOCTHblX pb16 (OKOJIO 13175 BHllOB). Bee cocrae BXO.!UIT 9 OTPMOB, 

a HMeHHo: CTe<t>aHo6epHKcoo6paJHhle, 5epHKcoo6paJHhle, CoJIHel!HHKoo6pa3Hhle, 

KoJIJOlllKoo6paJHbie, CJIHTHo:lKa6epHHKoo6pa3Hbie, CKopneHoo6pa3Hhle, 0JC}'Heo-

6pa3Hhle, KaM6anoo6paJHble H Hrno6p10xoo6paJHble. 

0TJM1A Kecl>CJAeo6pa3Hble (Mugiliformes) 

KoMnaKTHWI rpynna, 'IYTb 6oJiee 70 BH.llOB, B 6oJihlllHHcTBe - ueHHble npOMbIC

JIOBhle pbI6hl. lheecTHhl pa3Hoo6paJHbie BH.LlbI Ke<t>aneA po.lla Mugi/, o6JianaTeJIH 

o6TeKaeMOfO TopneJI006pa3HOf'O TCJia c He6oJiblllHM pTOM H MeJIKHMH Jy6aMH. ,llep

)IGITCjl B npH6pe:lKHhlX yqacncax MOpeA H npHyCTbeBblX npOCTPaHCTBax, B TOM 'IHCJie 

onpeCHeHHblX, H3pen.xa - B npeCHblX BO}lax. nHTaJOTCjl IDIOM, COJiep:lKaIUHM Jle'fPHT, H 

ofonaJOIUHMH B HeM 6ecnoJBOHO'IHblMH. 11MelOT ,!llIHHHblH KHlllel!HHK H <f>HJibTPYJOIUHA 

annapaT e rnoTKe c Jl.JlHHHbIMH JK:a6epHbIMH Tbl'IHHKaMH. Ke<t>aneo6pa3Hble 061>1'1Hhl 

B lJepHOM Mope, ycnewHo aKKJIHMaTH3HPOBaHhl B KacnHH. 

°'P9A A1epMH006pa3Hwe (Atherlnlformes) 

MeJIKHe pb16hl (o6bl'IHO JIO 15 CM), HeMHOfHM 6oJiee 300 BH.llOB, ttaceJUIJOT npH-

6pe:lKHhie MOpj1, COJIOHOBaTble H npeCHble eo.noeMbl npeHMYJ.UeCTBeHHO B TPQnHKax H 

cy6TponHKax. HecKoJibKo BH.LlOB :lKHBYT e lJepHoM, AloecKOM H KacnHiicKoM Mopmc. 

IlpH He60JiblllOM npoMblCJIOBOM 3Ha"leHHH o6pa3yJOT CYllleCTeeHHoe 3BCHO B nmue

BblX uenjlx. Ceoeo6paJHa penpOJlYKTHBHM ananTaUHjl rpyHHOHa Leuresthes tenuis, 
p1>1610t llJIHHoA .no 17 CM. B KaJIH<t>opHHH B nepHOJI BblCOIOtX npHJIHBOB HO'lhJO pb16KH 

BMCCTe c BOJJHOA BblCKaKHBaJOT Ha IlJlIDK H ycneBaJOT Bblllle cpCJIHero ypo8Hjl ypeJa 

BOJlhl 3apb1Tb nopuHJO HKpbl B MOKpblit necoK Ha rny6HHY JIO 5 CM. B CJICllYJOIUHA ne

pHo.n BblCOKHX npHJJHBOB (npH QllHOHMeHHOA <l>aJe JIYHbl, T. e. no'ITH "ICPC3 MCCRU), 
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Kor.aa BOJIHbl BHOBb laxJICCTblBalOT yqacnrn c HKpoA, MaJlbKH ynJiblBalOT B Mope. 

Y npe.nCTaBH'reJieit ceMeitcTBa <l>aJUiocreTOBble - Phallostethidae (21 BH.ll.) o6HapYJKeHa 

}'HHKaJlbHIUI a.nanTaUHJI .lLllJI BHyrpeHHCf'O Oil.110.UOTBOPCHHJI. y 3THX Me.IlKHX (.lLllHHOA 

D.O 4 CM) nOJiynpo3pa'IHblX pb160K Hl npeCHblX H COJlOHOBaTblX eo.noeMOB 11H.nOKHTaA

CKOf'O n-oea H <l>HJIHnnHHCKHX 0-BOB aHaJibHOe H nonoeoe OTBCPCTHJI pacnOJIO:lKCHbl 

Ha ropJie, no.a rpy,nHblMH Il.llaBHHKaMH. y caMua 3JICMCHTaMH 6plOWHblX Il.llaBHHKOB Ha 

CTe6enb'laTOM BblpOCTe HK)l{HeA CTOpOHbl fO.llOBbl o6pa30BaH CKe.IlCT aCHMMClpH'IHOro 

OKpyrnoro COBOJcynHTe.IlbHOf'O opraHa. HecMOTPJI Ha BHYTPCHHee Oil.110.UOTBOpeHHe, 

XHBOpO:lK,llCHIDI HeT; caMKH OTKJlaJlblBaJOT HK.pHHKH. 

01JM1A CapraH006pa3Hwe (Belonlformes) 

PacnpocrpaHeHbl e reil.llblX MOPSIX H npecHoeo.nHbIX eo.noeMax (oKOJio 225 BH.LJ.OB). 

Co6CTeeHHO capraHbl, XHlUHbIC pb16bl Hl ceMeACTea Beloniidae ( 1,5 M .lLllHHbl), o6na.na

IOT BblTJIH)'TblM Te.IlOM H pe.nKHMH 3y6aMH Ha .lLllHHHblX TOHKHX 'le.IllOCTJIX. 06HTalOIUIUI 

B THXOM OKeaHe caApa Cololabis saira (40-45 CM AIIHHbl), Ba:lKHbli:t OObeKT npoMblCJla, 

OTHOCHTCJI K cTaitHblM MaKpenemYKaM (ceMeAcTeo Scomberesocidae, ecero 'ICTblpc 

BH,LJ.a). IlonyJUlpeH JIOB caApbl Ha CBeT: B TCMHblC HO'IH ee npHBllCKalOT K pb16o.JIOBHOMy 

cyJJ.HY MOIUHblMH JiaMnaMH H •'lepnaKYr• Hl BO.Ubl cneUHaJibHblMH CCTJIMH. 

3aCJIYJKHBaIOT BHHMaHHJI JICT)"{He pb16bl (ceMeitCTBO Exocoetidae, OKOJIO 50 BH.LlOB; 

CM. pHC. 81, 12). MaKCHMaJibHIUI .lLllHHa TeJTa 30-45 CM. 3rn pb16bl HMCIOT CHJibHO 

BWTIIHYJ'blC TPYD.Hble H 6ptoWHble Il.llaBHHKH, a e XBOCTOBOM Il.llaBHHKe HH)t(}UUI nonacn. 

JaMeTHO AIIHHHee eepxHeit. !l,epJKaTCJI MCJIKHMH CTaRKaMH B eepXHHX CJIOJIX BOJl.bl, 

nHTIUICb pa3.11H'IHblMH pa'IKaMH, MOJIJitocKaMH H MeJIKHMH pb16KaMH. CaMH cny:lKaT 

.no6bl'leA MHornx KpynHblX ne.narn'leCKHX pb16 - TYHUOB, Me'l-pb!6bl H .np. Yxo,!J;fW:He 

OT npeCJie,n,oeaHHJI JleTy'(He pb16bl Ha CKOPOCTH .no 60-65 KM/'1 BbICKaK.HealOT Ha no

eepXHOCTb BO.Ubl, npH 3TOM HH:lKIDIJI JIOnaCTb XBOCTOBOf'O Il.llaBHHKa norp)'JKeHa B eo.ny 

H coxpaHJteT pOJib .UBIDKHTe.TIJI. Hapamaeiu1 CKOPOCTh, pb16a nepexo.naT K CKOJib3J1W:eMy 

nOJie-rr H ruiaHHPYeT no OTJIOf'OA TPaeKTOpHH, noKa CHOBa He orryCTHTCJI Ha eo.ny, lfT06bl 

noB'TOpHTb pa3f'OH npH noMOW:H XBOCTa. IlpH 6JiaronpIDITHblX )'CJIOBH.RX (HanpaBJJeHHe 

eeipa H T. n.) KpynHble BH.Llbl MOryT npo.nep:lKaTbCJI B 803,nyxe 30-40 c H npOJICTCTb 

.ao 200-400 M; XHIUHHK 6pocaeT npec11e.noeaHHe. B3.1leTeewHx JICTY'!HX pb16 JIOBJIT 

B BO~yxe MOpcKHe nTHUbl (<l>peraTbl, anb6aTpoCbl H ,llp.). 11MelOT He60JibWOe npo

MblCJIOBOe 3Ha'ICHHe. 

01JM1A Kapn03y&>o6paattwe (Cyprlnodontiformea) 

MenKHe pb16bl (2-30 CM .ll.11.HHOA), HCMHOfO 6oJiee TblCJl'IH DH.LI.OB Hl npeCHblX 

BO.a TPOnHKOB H cy6TponHKOB, HCKOTOpble - Hl npa6pe:lKHblX y'laCTKOB MOpeit. 

B AMepaKe HeKOTOpble BH.Llbl :>KHBYT e ropJt'IHX HCTO'IHHKaX npH reMnepaTYPe BO.Ubl .no 

40 ·c H .lllUICC BblWe. B 'IHCJie KOPMOBblX o6DeKTOB JIH'IHHKH KOMapoe, B CBR3H c 'ICM, 

HanpHMep, raM6YJHIO Gambusia aKKJIHMaTHJHPOBaJIH Ha tore PoccHH H 6JIH:lKHero 

Japy6e)KbJ1. MHorae BH.Llbl co.nep:»eaTCJI aKBapHYMHCTaMH (rynnH, MC'ICHOCUbl H .np.). 

B 'leTblpex ceMeAcTBax HJ IO paJBHTO JJitue:>KHBOpO)K,UeHHe: caMKa po:lK,llaeT OT .neyx .ao 

200 MaJibKOB. OT 2 .llO 5 MaJibKOB (.lLllHHbl 4-6 CM) po)K,UalOT caMKH 'ICTblpexrnaJKH 

(Anableps tetrophthalmus; .no 30 CM B .ll.11.HHY) H3 naryH l.(CHl"PaJibHOA AMepHKH. Pbl6bl 
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JCOpMJITC.11 Ha no8epXHOCTH 80.llOCM08, HanOJI08HHY 8hlcyHyB ma:Ja HJ BOJJ.W. Kurn;wA 
()TllaCTH no.npaJ.lleJICH •BaTepJIHHHeib Ha eepXHHj{ Jpa'IOK, JJ)lJI 80l/lYWHOI'O JpeHHJI H 

HIDKHHH - ,!I,JlJI 80.llHOI'O. XpyCTaJIHK 08aJieH, a He rnap08H.lleH, KaK y OCTaJibHhlX phl6, 

ero 6oJiee ynJJOll{eHHa.R 'laCTb HCUOJibJYCTCJI JJ)lJI 803lt}'lllHOI'O JpeHHJI. 

01'ptlA CTecl>aHo<5epMKcoo6paaHwe (Stephanoberyclforrnes) 

0rpJl.ll Othe.llHHJICT CBOeo6p83HhlX MOpCKHX, OKeaHH'leCKHX pb16, xapaKTCpHhlX 

HCKJllO'IHTeJibHO TOHKHMH KOCTJIMH qepena. Cpe.nH HHX HeMa.n:O my6oK080.llHhlX, 

pe.!lKHX, He.llOCTaTO'IHO HJyqeHHblX 8H.llOB, O'rlero HX KOJIH'leCT80 co 8peMeHeM Hapac

TaeT; noKa OilHCaHO 75 BH.ll08. flo 'IHCJIY 8H.ll08, o6HTalOll{HX rJiy6.lKe 1 800 M, OTpJl.ll 

.nep:JKHT nep8eHcT80, no 20 8H.ll08 KHT08H.llK08hlX (ceMeHCT80 Cetomimidae). Y HHX 

6o.nhlll8JI roJio8a, KpynHhlH poT, MaJieHbKHe maJa (y HeKOTOphlx - PY.llHMeHTapHhle), 

CKCJieT CJia6o 06hlJ8eCTBJICH. )J.JIHHa TC.Ila caMOK - 10-20 CM (npe.nCJI - 39 CM). 

caMU08 - 3-5 CM. 

°'PtlA 6epMKCoo6pa3HW8 (Beryclformes) 

OKOJIO 140 8H.ll08 HJ TpOnH'leCKHX H cy6TponH'leCKHX 80.ll OKeaHa. OrpJl.ll HJBCCTCH 

yxe co cpe.nHero MeJia - HaH6oJiee .npe8HHH CPC.llH nepKOH.llHblX, 80JMO:JKHO, o6oco-

6H8lllHHCJI OT KaKHX-TO CeJihD,eo6paJHhlX H npe.nK08hlH JJ)lJI OCTaJibHhlX nepKOH.llHhlX 

pb16. y 'laCTH 8H.ll08 ruia8aTCJibHhlH UYJhlpb coxpaHJleT C8JIJb c nHUleBO.llOM. qacTb 

8H.ll08 npHypo'leHa K KOpaJIJI08hlM PH<l>aM. 

0rp1A COAH8'fHMKoo6pa3HW8 aetrormes) 

Bcero 32 8H.lla, 8 6oJihWHHCTBC CeoCM rJl}'6oKOBQ!Ufhle, OOHTaJOl.LlHC 8 MOPJIX TpOmf

'ICCKOro H }'MepeHHOro no.11ca. B qepHOM Mope HJpe.nKa ecrpe'laeTC.11 pacnpocrpaHCH

HblH 8 Ce8epHOH ArnaHntKe 061>1KH08eHHhlH COJIHelJHHK z.eus faber, .llOCTHraJOIUKA 

55 CM ,!I,JlHHbl H 8 Kr Macchi. 

°'PtlA KoAJOWKoo6paaHwe (Gasterostelformes) 

0KOJIO 280 BH.llOB, npeHMyll{eCTBeHHO MCJIKHX, 8 TOM 'IHCJie npecHOBO.llHhlX (OKQJIO 

20 8H,ll0B) H COJIOHOBaTOBO.llHhlX (OKOJIO 40 pb16). Y MHOI"HX p838KT HapYJICHhlA UaHUHPb 

HJ KOCTHhlX ruiaCTHHOK. 

flep8blH HJ .ll8yx IlO.ll0TpJl.ll08 - 3TO KOJIJOlUKOBKJJ,Hhle (Gasterosteoidei), OKOJIO 

14 BH.ll08 c .!I.llHHOH TC.Ila .no 18 CM HJ npecHhle 80.ll H npH6pe:JKHhlX Mopelt Ceeepttoro 

noJiyruapH.11. 06Jia.naJOT 8blllBKJKHhlM pToM, npO'IHblMH rnHnaMH nepe.n cnHHHhlM 

ID1a8HHKOM (OT 2 .no 15 l.UT)'K), a TalOKe napoH lUHil08 Ha Mecre 6ptolllHhlX ruia8HHKOB. 

XapaKTCpHa paJ8HT8JI Ja6oTa o DOTOMCTBC. BecHoA caMeu Ha .nHe HJ o6phlBKOB pac

TeHHH CKJieH8aeT 8bl,IleJieHHJIMH no'leK rnel!lO, JareM npH noMOll{H CJIO.lKHOI'O pwry

ll.llbHOI'O noee.neHHJI JafOHJICT B Hero 2- 3 nQJI0803pe.11blC caMKH, Ka.lK.ll8JI HJ KOTOphlX 

OTJCJia.zu,ieaCT .no 100 KKPHHOK. CaMeu oxpaIDICT rnel!lo, 6poca.11ch c paCTOnhlpeHHhlMH 

KOJIJO'IK.aMH .auc:e Ha 6oJiee KPY"HhlX p1>16, i:tBIOKeHKJIMH rpyllHlilX nnaeHHKOB OH o6-
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ROBIUICT B rae:me eo.ny; HCKOTOpoe epeM11 oxpaHJleT H MOJIO,Zlb, CJq)blBalOIIzyIOCR npH 

onacHOCTH e rHel!le. Oceo6oJK,ZleHHasl OT TaKHx Ja6oT caMKa Ja nepHon HepeCTa MOJKeT 

BblMeTaTh 3-4 nopuHJIMH no 400-600 HKPHHOK. MecTaMH KOJIIOUIKH oqeHh MHoro

qHCJICHHhl. nHTIUICb WiaHKTOHHblMH H JlOHHhlMH 6ecn03BOHOqHhlMH, noemUI HJCPY H 

MOJIO!lb npyrnx pbI6, OHH OKaJbIBalOTCJI KOHJ<YPCHTaMH H npJIMblMH XHlllHHKaMH no 

OTHOUICHHIO K UCHHbIM npOMhlCJIOBblM pbI6aM. B CBOIO oqepe!lb, OHH caMH CJlyJKaT 

KOPMOM Jllljf MHornx pb16 (HanpHMep, TpCCKH) H MOPCKHX nTHU . 

.[(pyroR nonoTpJl!l, qYTh 6onee 260 BH!lOB, - HrnoBH!lHble (Syngnathoidei), no

crapoMy nyqKoJKa6epHbIC. Tello YJlJIHHeHHOC HJIH CJIOJKHOR <t>opMbl, co ceopaqHBalO

lllHMCJI uenKHM XBOCTOM, KaK y MOPCKOI'O KOHbKa (Hippocampus; CM. PHC. 86, /J). 
Pbmo JlJIHHHoe, Tpy6Koo6paJHoe, c MaJICHbKHM proM Ha KoHue. Ep10UIHhIX WiaBHHKOB, 

KaK npaBHJIO, HCT. Te.no nOKPblTO KOCTHblMH n.rraCTHHKaMH. noqKa, KaK fKaJaHO paHee, 

JIHilleHa aprepHaJibHOro KPOBocHa6JKeHM (6ecKJIY6oqKoeasi noqKa), no KPaRHeR Mepe, 

y qacTH BH!lOB. )l(ffeYT Ha MeJIKOBO!lbJIX renJibtX H YMCPCHHhlX MopeR, CKPhlBaJICb e Ja

pocmi:x eonopoCJieR HJIH cpenH eeToqeK KOpa.JIJioe; y HCKOTOPbIX BH!lOB coeepUieHHWI'. 

MHMHKPWI. HeKOTOpbie nonym1uHH MOpcKHX Hrn JKHBYT He npecHbIX eonax. nHTa10TCJ1 

npeHMYUICCTBCHHO nJiaHKTOHHhlMH paqKaMH, BTJlfHBCUI HX HCBhlJlBIDKHblM Tpy6qaTbJM 

P'fOM, KaK nHneTKoR, CHHMalOT MeJIKHX 6ecnoJBOHO'IHblX c BO!lOpoc.IIeA. C/Jy)KaT KOPMOM 

XHlUI-lhlX pb16, HO 6oJiee icpynHble oco6H (Hrllbl - JlO 60 CM JlJIHHhl, KOHbKH - JlO 20 CM) H 

caMH JIOBJIT MOJIO!lh npyrHX pb16. KpynHasi HKpa oTKJia,nhleaeTcJI B BbIBOJl.KOBYJO cYMKY 

Ha 6pl0Xe caMua, qepeJ CTCHKH KOTopoR OTCU JlOCTaBJUICT HM KHCJIOPO!l. 

3ToMy :JKe nO!lOTJljf,!J,Y npHHa,nne:JKaT nRTb BH!lOB neracoe (ceMeHCTBO Pegasidae), 

HC60JlbllIHX pb160K npffll}'ATIHBOI'O BHCUIHero BH!la HJ TpOnHqecKHX npH6pe)KHblX BO!l 

HH!lHiicKoro H Jana.nHoA qacTH THxoro oKeaHoB. CnJ110llleHHoe ceepxy BHHJ Tello 

noKpbITO MHoroyroJibHblMH KOCTHblMH ruiaCTHHKaMH; MaJICHhKHA 6eJJy6hlA POT c 

YHHKaJlbHbIM MCXaHHJMOM Bbl!lBHraHHJI HaKpblT WIOCKHM pOCTPYMOM HJ HOCOBblX 

KOCTeR. EOJibUIHe fPY!lHble nJiaBHHKH BHCWHe noxoJKH Ha KphVlbil. 

0rpAA CAMTHO>K06epHMKOOC5pa3Hbl9 
(Synbranchiformes) 

0KOJIO 100 BH..llOB, no BHeWHCMY o6JJHKY noxo:JKHX Ha yrpeR; HaceJUIJOT npecH1i1e, 

COJIOHOBaTble 80,ZlOeMbl, a qeTbipe BH!la - npH6pC)KHblC yqaCTKH TpOnHqecKHX MOpeA. 

EnHHOC JKa6epHoe OTBepCTMe Ha ropne, :JKa6pbl 6onee HJIH MCHee pe.zzyI.lHPOBaHhl. ,[(bl

waT noeepxHOCTblO KO:JKH, a TaK:JKe yceaHBalOT aTMoc<t>epHbIH KHcnopon qepeJ 06HJ1bHO 

CHa6:JKeHHbie KanHJIJIJlpaMH KHweqHHK H noJIOCTH H8,lUK.a6epHbl'bX opraHOB. <l>JIIOTa, 

HJIH PHCOBblA yropb (Monopterus a/bus ATIHHOA 70-100 CM), :>KHBCT B np)'llax, 6oJIOTaX 
H Ha PHCOBblX qeKax IOro-BoCToqHoH .A3HH. nepenoJIJaeT HJ eonoeMa B BO!lOCM, npH 

3acyxe JaKanbIBaeTCJI B HJI Ha rny6HHY 1-1,5 M H JlO:>KHBaeT .no CJieJXYJOWero BJIWKHOI"O 

nepH0,!13. CXODJ{O BCJIYT ce6H H .npyme BH,.llbl. 

OTptlA CKopneH00epa3Hwe (Scorpaenlforrnes) 

nO'ITH 1 5()() T.blC. BH,.llOB MOpcKHX p1i16, npeHM}'IUCCTBCHHO ,ZlOHHblX HJIH npH,.llOH

H.WX. EJIHJKH K OKyHeo6pa3HblM, HJ OTJIHqHR OT KOTOpblX ynOMJ1HCM npoqH}'IO npo
,Zl01lbH}'IO KOCTHyIO nepeMbNKY no.n rnaJOM. 
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HMeJOTCJI Jl.IlOBHTble :xene3bl B DH.Ile nonocKH ceKpeTopHoA TKaHH B rny6oKHX 

)KCJI06Kax qaCTH nJlaBHHKOBbIX JiyqeA. nona.naJI npH YKOJle 0 rt.II8BHHK B paHy, R.11 
Bbl3hlBaeT 60J1b, B TJIJKeJlblX cnyqaJIX - napaJIH'I H D.a:JKC CMepn.; HCnOJll>lyCTCJI npH 

381UHTe OT Hana.neHHJI Jlpyrnx p&16. 

0.D.HH BHllbl - THilHlfHhle XH1UHHKH-38C8Jl'IHKH, D.PYTHC nHTaJOTCJI KPyTIHblMH 

WiaHKTOHHhlMH HJlH D.OHHblMH 6ecno3BOHOlfHbIMH. MopcKHe neTyxH, B qacTHOCTH 

qepHOMOpCKaJI JKeJtTaH TPHrJia (Trig/a /ucema, CM. pHC. 86, 19), HIU)'T MCJlKYJO D.0-

6bl'ly Ha llHC, npotUynblBaJI BePXHHe CJIOH HJia TPCMH nepe.IlHHMH CBoOOD.HbIMH JT)"laMH 

WHpoKHX H HPKO OKpameHHblX fPYllHblX J1]18BHHKOB, KOTOpble o6pa:JYJOT IlOllBH:lKHblC 

H lfYBCTBHTeJlbHbIC naJibUCBH.IlHbIC npHJlaTKH. 

CaMUbI Hepe11Ko oxpaHHJOT OTJlOJKeHHYJO HKPY (no11xaMeH1UHKH H3 ceMeilcTBa 

Cottidae, nHHarop Cyclopterus lumpus; CM. pHc. 86, 20, H .np.). CaMKH HeK0Top1:i1x 

BH.IlOB KapenpoKTOB ( Careproctus) B OxoTCKOM H liepHHroBOM MOP.RX npH noMOIUH 

JIAUeKJJa.na B BH.Ile TOHKOA TPY6KH .110 8 CM MHHOA OTKJl8.llbIBSJOT HKPY B OKOJIO.:«a-

6epHyio noJIOCTb KpynHhlX KaMqaTCKHX Kpa6oe. EcTb H J1Aue)IQIBOpoD.J11UHe BH.Ilbl, B 

'iSCTHOCTH, ece I IO BH.IlOB MOpcKHX OK)'HeA pona Sebastes. KpynHhle CaMKH HCKOTOpblX 

BH.IlOB (6o.nee I M MHHOA) BblMCTbIB8JOT .110 2 M.IIH JlH'lHHOK MHHOA no 4-6 MM. 6aA

KallbCKHe ro.noMJIHKH ( Comephorus) OTKJiaD.hlBaJOT 1-2 TblC. HKPHHOK, JlH'lHHKH H3 

KOTOpblX BbL'IynJIJIJOTCJI y:lKe BO epeMJI HepecTa (CaMKH 3aTeM rH6Hyr). Mttorne BH.llhl 

:noro OTPRllS HMeJOT npOMblCJIOBOe 3H8lfCHHe MOPCKHe OK)'HH, TepnYTH (ceMeA

CTBO Hexagrammidae), YfOJlbHWI pb16a (Anoplopoma fimbria), KepqaKH (ceMeAcTBO 

Cottidae). 

OrPRA 0Kyff806pa3HW& (Perclformes) 

CaMhlit 60JibllloA OTpRll KOCTHCTblX pb16: B HeM CBhlWC IO 000 BH.IlOB H 160 ceMeAC'I'B. 

BcTPeqa10TCJ1 B npeCHhlX H MopcKHx so11ax; oco6eHHO paJttoo6pa3HbI B TPOnHKaX. 

CnHHHblC J1]18BHHKH co11ep:lKaT JKeCTKHe H OCTPbie (KOJil.O'IHe) ,"IyqH. opJOWHble IlJlaB

HHKH CHJlbHO CJlBHH)'Tbl Bnepi!Jl, nOll rpy.llHble, HHOr.na CJIHBaJOTCJI B npHCOCK}'. l.lewysi 

'laIUe BCero KTCHOHJlHaJI, B HCKOTOPbIX ceMC~CTBaX pe11yuHpooaHa. flJiaBaTCJibHhlA 

ny3blpb 3SMKHyrblA, y HeKOTOphlx OTCYTCTByeT. Pa3Mepbl wHpoKo sapbHPYJOT - He

KOTOphle 6bl'lKH H3 ceMeAcraa Gobiidae H IIIHH.MCPHH ceMeACTBa Schindleriidae HMCIOT 

1-2 CM .ll/IHHhl H Macey 10-30 Mr. c .11pyroA CTOpoHbl, MC'l-pb16a (Xiphias g/adius) 
JlOCTHraeT 4 4,5 M MHHbl H Macchi 400-500 Kr, MapJIHH (Makaira nigricans) -
s M H 700-900 Kr, CHHHA l)'HCU. (Thunnus thunnus) - 60Jiee 3M H 375 KT. 

TyHUbl, cTaBpH.llbI, napycttHKH, MC'l-phl6bl ee.nyr nenarH'ICCKH:A 06pa3 IHJHH, 

flHTaIOTCJI CTaifHblMH pb16aMH, pa3BHBWI epeMeHaMH CKOPOCTb JlO 100- 130 KM/'1. 

5appaK}'.rthl po11.a Sphyraena, noxoJKHe no ettewtteMy o6JIHKY Ha IUYK, - MOpcKHe 

XHIUHHKH c KpynHhlMH OCTpblMH 3y6aMH. 06bNHWI y 6eperoe UeHTPMbHOA A."fepHKH 

OOJlbWWI 6appa1cy.na (S. barracuda; 2-3 M MHHbl) onacHa MH Kyn8IOIUHXCJI JIJO.lleA. 

HOTOTeHHH, neJiarJNecKHe qmpMbl HJ ceMencTBa Nototheniidae, nHTaJOTCH IlJlaHKTOH

HblMH pa'IKa.MH H MaeaJOT MeD.JieHHO. Pmt>0Bble OK)'HH HJ ceMeitcraa Lutjanidae, Hawn 

OK}'HH, cy.naKH (Percidae) 3aTaHB8IOTCff cpe.nH pacTeHHA HJIH pa3blCKHBalOT ll06Yqy, 

Illlmwl c HeOOnbWHMH CKOl)OCTJIMH. flPH.IlOHHble pb16bl 3y6aTICH (Anarliichas) nHTSIO'Ial 

MOJIJlIOCKaMH H HfJlOKO)IQIMH; CBOHMH MOIUHblMH nepHO.llH'ICCKH CMeH.SleMblMH Jy6aMH 

OHH neno pa3rp1i13a10T npo'lHble paKOBHHbl. CynTaHKH (Mui/us) nHTaJOTCff MHTKHMH 

JlOHHblMH 6ecno3BOHO'IHblMH, KOTOpblX muyr c IlOMOl.llhlO ,llJIHHHblX nzyna.neu-ycHKOB, 
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MCll.IICHHO rutllBaJI y JU{a. MHome 6bl'IKH (Gobiidae) H MOPCKHe co6aqKH (Blenniidae) 

npJ1qyrcJ1 Me~ KaMIDl.MH, noncTeperrui: no6blqy, a 38e3lloqeTbl (Uranoscopidae) 3a

pb18a10TCJ1 8 fPYHT, 8blCTa8H8 Ha no8epXHOCTb JIHlllb 60JibllJytO naCTb H pacnoJIOJKeH

Hble Ha roJio8e c8epxy rna3a. HeKOTOpble MopcKHe co6aqKH, Jia6HpHHT08ble pb16bl 

(Anabantidae), HanpHMep aHa6ac (Anabas) H HJIHCTble npblfYHbl (Periophthalmus H3 

ceMeACTBa 6blqK08bIX, CM. PHC. 86, 17), 8blnOJ13aIOT Ha 6eper H OXOTJITCJI 3a Ha3CMHbl

MH 6ecno380HOqHblMH. 5pb13ryHbl (Toxotcs) H3 npeCHblX BO.ll lOro-BocToqHoH A3HH, 

OCTa8aJICb 8 80.l(e, c6H8aJOT JieTaJOIUHX HJIH fiOJI3aJOIUHX Ha Ha.ll80l(Hb1X pacTCHIDIX 

HaceKOMbIX TOHKOH CTpyitKOH 80.llbl, KOTOPYJO 8b16pb13rH8aJOT c He8epOJITHOH MeTKO

CTblO Ha paCCTOJIHHe l(O 2 - 2,5 M. fJiy60K080.QHble 8H,llbl 3T0f0 OTpSUJ.a - XHIUHHKH, 

cnoco6Hble 3arnaTbl8aTb llOObl'I}', npe8bllllaJOIUYK> HX pa3MepaMH. TaK08, HanpHMep, 

Xlla3MO.!l (Chiasmodon, CM. c. 142; CM. p11c. 86, 15). EcTb 11 pacTl1TeJlbHOSUJ,Hble 8H,llbl, 

Hanp11Mep HCKOTOpble MOPCKHe co6aqKH, Pb16bl-XHpyprH (Acanthuridae) 11 .np. 

y npHJIHTiaJI (pb16 JlJIHHOA 30-90 CM 113 ceMeHCT8a Echeneidae) nep8b1H CTil1HHOA 

ruta8HHK CMCIUeH Ha roJI08Y H npe8paIUeH 8 MOIUHytO npl1COCKY, KOTOpOH npHJil1TiaJibl 

np11KpefIJUIJOTCJ1 K 6o.Jlee KPYTIHblM ruutBalOlll.HM ofu.e.KTaM 11nepeMeIUaJOTCJI3a11x cqer. 

YnoMJIHYfWI npHcocKa npencTaBJUleT co6oH Herny6oKHH JIOTOK c He)K}{blMH Kprui:MH 

6opro8 (llJIJI repMeTHqHocTH) H MHoroqHCJICHHblMH nonepeqHo op11eHTHp08aHHblMH 

KOCTHblMH rpe6ellJKaMH Ha .!lHe, 8H,llOl13MeHeHHblMl1 IlJla8HHK08blMl1 JiyqaM11 (Jien11-

.!lOI'pl1XIDIMl1). IlpIDKa8 CBOIO np11COCKY c IlJIOCKO YJIOJKCHHblMH rpe6ellJKaMl1 K rnrux

KOA no8epXHocTH, a :iareM 01Tonblpl18 rpe6ellJKH o6blqHblMH MbllllUaM11 Ma8Hl1Ka, 

npHJIHflaJIO c 60JlblllOA CHJIOH OTTCCHJICT OT cy6cTpaTa llHO JIOTKa, C03l(a8aJl 8 HeM 

8blCOKOe pa3peJKeHHe. IlHTaJOTCJI 3TH pb16bl OCTaTKaMl1 nl1IUH KpynHblX •X03JIC8• 11 

6ecn0380HOqHblMl1, 6y.nb TO ne.narnqecKHe 8H,llbl HJil1 3KTOnapa311Tbl •X03JIHHa•. 

Y OKYJieo6pa3HblX pb16 BCTpeqaercJI paJHoo6paJHrui: oKpacKa, qacro noKp08HTCJib

CTBeHHM, c S1PKHM11 ruITHaM11 H n011ocaMH. HeKCYTOpble cnoco6Hbl 113MeHSITb oKpaCKY 8 

3a811CHMOCTH OT OKp)')KaJOIUero <t><>Ha (6blqKH). y HeKOTOpbIX 8H,ll08 8blpaJKeHa 3a60Ta 

o noroMCT8e. oblqKH OTKJiaJlbl8aJOT 11KPY 8 nycThle oq11meHHble OT rpJ1311 paK0811Hbl 

HJIH 8 TIOCTpOeHHble H3 KaMelllK08 rne3l(a, .npyrne poIOT HOpKH, CTpOSIT rne3l(a H3 ny-

3blpbK08 BOl.llyxa (Jia6HpHHT08ble pb16bl). CaMUbl oxpaIDl.IOT 11KpY, a 11Homa 11 MOJIO.!lb. 

MHorne UHXJI08ble (ceMeAcTBo Cychlidae) 8blHalllH8aIOT 11KPY 8 poro80H noJIOCTH; y 

HCKOTOpblX 8H,ll08 MaJibKH npSlqyTCSI np11 onacHOCTl1, Cl1fHaJI KOTOpoA nonaer po.nH

TCJib, npHHHM<UI onpe.neJJeHHytO no3y. y pa3Hb!X 8H,ll08 3TY :ia6oTy npOJIBJISllOT Jil16o 

o6a napTHepa, JIH60 TOJlbKO OllHH 113 H11X. BcTpe"lalOTCJI j1f;tue:JKMBOPO.llJlIUl1e 811.nbl, 

Hanp11Mep Tp11 811.na 6e.rrb,llJOr pona Zoarr:es, 11 :JKM80pO.llJlIUHe (n11TaH11e 3M6pHOHOB 

npo11CXOllHT 3a c11er C8Sl3H c TKaHSIMH Marep11HCKOro opraHl13Ma) - TaK Ha3bl8aeMble 

:llCH8opo.nKH 113 ceMeAcTBa Embiotocidae (nonorpsm fy6aH08H.nHble) 11 .np. 

MHorne BH.!lbl OKYHeo6pa3HblX pb16 11Met0T 8aJKHoe npoMbICJI08oe 3Ha"leHHe. 

B npecHblx 80.noeMax PoccHH 3TO cy.naK (Stizostedion lucioperr:a) H OKYHb (Perea 
fluviatilis). B Tpon11KaX Ha pHC08blX nom1x 8blpaIUHBaIOT THJianHA - Tilapia sp. Hl 
MOPCKHX OK}'Heo6pa3HblX npOMblCJI080e 3HaqeHHe HMCIOT rop6bU!e8ble (ceMeHCT80 

Sciaenidae), CTaBPH.ll08ble (Carangidae), HOTOTeH11e8ble (Nototheniidae), 3y6aTKO

Bble (Anarhichadidae), 6blqK08ble (Gobiidae), CKYM6pHe8ble - Scornbridae (CKYM-

6p1111, CM. PHC. 86, 18, neJJaMH.!lbl, MaKpe.n11, T}'HUbl), Me"leph1.1108H,llHble (Xiphiidae H 

Istiophoridae), K KOTOpbIM OTHOCJITCJI Me"l-pb16a, napycH11KH, MapJIHH 11 .np. MHome 

BH,llbl JIPKO OKpallJeHHblX MeJIKHX OK}'Heo6pa3HblX co.nepxaT 8 aK8ap11YMax, Hanp11Mep 

MaKponono8 (Maeropodus), nerymKo8 (Betta), rypaMH (Osphronemus gorami) H3 

na6HpHHl'OBblX, CKa.IUlpHA (Pterophyllum sea/are) H3 UHXJIH.nOBblX H T. TI. 

1M 



y C80eo6paJHblX npC.llCTa8HTCJICA nO.llOTJ)U.a TipHCOCK08H.llHblC (Gobiesocoidei) 

fOJllUI KO)Ka o6HJibHO 8bl.lleJIHCT CJIHJb, 6pJOUJHbIC l1Jla8HHKH o6paJ)'JOT npHCOCJCY, KO

ropoA pbl6KH npHKPCll.11HJOTCH K KaMHHM H 80.llOpoCJIHM Ha JIHTOpaJIH. TipH OTJIH8ax 

OCTaJOTCH Ha MCCTC, repnHMbl K o6CblXaHHJO. TIHTalOTCH 6ecnOJ80HO'IHblMH, KOTOpblX 

JI08HT, nomlUI no cy6crpary. CaMUhl oxpaHHJOT HKPY· E)K08lUI yro'IKa (Diademichthys 
lineatus) npH onaCHOCTH npH'ICTCH MC)l(Jcy HrJiaMH .llJlHHHOHrJlblX MOpcKHX CJKCA. 

0rPSIA KaMC5aAoo6pa3Hb18 (Pleuronectlformes) 

HeMHoro Mettee 700 8H.ll08 .llOHHhlX phl6, pacnpe.llCJUICMYX no 14 ceMeAcreaM. Cpe

.llH HHX 10 8H.ll08 - 'IHCTO npeCH080.llHblC, H Cll.le 20 8H.ll08 JaXQlUIT 8 npCCH)'JO BOJlY 

HJ MOpH. llnH ananTaUHH K )l(:HJHH Ha .llHC HX TCJIO Yl1Jl01UCHO HC C8epxy 8HHJ, KaK y 

CKaT08 HJ XPHlUC8blX pb16, a 8 carnTiaJibHOA ll.110CKOCTH. y B3pOCJiblX pb16 o6a fJla.Ja 

pacnOJIO)KCHbl Ha 0.llHOH CTOpOHC f0Jl08bl (CM. PHC. 86, 10). 06pameHHlUI K rpyH'I)' 

cropoHa TeJla C8CTJIIUI, a .llPyTlUI OKPaUJeHa, npH'leM MHOrHC KaM6aJibl cnoco6Hbl 8 38-

8HCHMOCTH OT U8CTa rpyttTa 6blC1"pO HJMCH.IITb ee OKPaCicy. B TaKOM nOJIO)KCHHH 3TH 

XHlUHHKH nO,llCTeperaJOT 6JIHJKO npOll.11bI8aJOlUHX pb16, co6HpaJOT nona8UJHX 8 nOJie 

JpeHHH .llOHHblX 6ecnOJ80HO'IHblX. KpynHbIC pb16hl 8blMe-rb18aIOT HCCKOJibKO MHJlJIHO

H08 HKPHHOK. y 60JiblllHHCT8a 8H.ll08 HKpa neJiafH'ICCKlUI, paJ8H8aCTCH 8 8CpXHHX 

cnoHX 80.llhl. CHMMCTpH'IHOC noHa'laJiy Te.110 8blllynH8UJHXCH JIH'IHHOK 'ICpeJ HCKOTOpoc 

8peMH Yl1JlOlUaCTCH, Ja C'leT Hepa8HOMCpHOfO pocTa 'lepena rnaJ nepeMClUaCTCH Ha 

.llPYfYIO CTOpoHy, MOJIO.lllUI KaM6aJIKa orryCKaCTCH Ha ,llHO. MeJIKHC 8H,Jlbl HMCIOT 6-8 CM 

MHHbI H Macey 8 HCCKOJlbKO rpaMM08; 6eJIOKOpbIA narrryc (Hippog/ossus hippoglossus) 
8 npeneJibHOM CJIY'{ae .llOCTHraJI .llJlHHbI 470 CM H Macchi 337 Kr. C8HJb c cy6c1"paTOM 

8 HCKOTOpblX CCMCHCTBax OCJia6Jia, cneuH<l>H'ICCKHC Mop<Ponorn'ICCKHC oco6eHHOCTH 

8blpruteeHbI MeHee 'le-rKo. TaK, y nanryco8, Koropble oxOTHTCH 8 C8000.llHOM ll.11a8aHHH, 

acHMMCTPHH TeJia CJia6ee KaK 8 noJIO)KCHHH rJiaJ, TaK H 8 OKPaCKe Te.Jia. To )KC orno

CHTCH K 6eHTo<t>araM - MOpcKHM HJblKaM, npa80CTOpoHHHM (HJ CCMeAcrea Soleidae) 

H JlC80CTOpOHHHM (HJ KOCOpOT08blX, Cynoglossidae). MHOrHC 8H.llbl HMCIOT 8WKHOC 

IlpOMblCJ1080C JHa'ICHHC. 

0rpRA MrAC>ept0xoo6pa3Hbl8 (Tetraodontlforme) 

C8oeo6paJHble pb16bl - qyn, 60JibUJC 350 8H.ll08 8 'ICTblpex nonoTPu.ax H .llC8JITH 

CCMCHCT8ax, HaCCJIHIOT npH6pC)KHblC 80.llbl rel1JlblX MOpei\, HCMHOrHC 8H.llbl npOHHKJIH 

8 npecHble 80.llbl (p. HHJI, o. '-Ian). T'HoMaH.llH6yJIHpe H He6H1UI KOCTb )KeCTJ<o cpameHbl 

c 'ICpenOM, a npC.ll'leJIJOCTHblC H 8CpXHC'leJIJOCTHblC KOCTH CJIHTbl MC)l(Jcy co60H (npyroe 

HaJBaHHe 3THX pb16 - cpocrno'leJIIOCTHble). B MOlUHbIC pe)K)'ll.{He ll.11aCTHHKH cpacTa

IOTCH y MHOrHX 8H.ll08 H Jy6bl. POT MaJICHbKHH. y qaCTH 8H.ll08 )KeJIY.llOK '1peJ8bI'laAHO 

pacTH)KHM, H pb16a MOJKCT JanOJIHHTb ero 80.llOA HJIH 803.llYXOM, CHJlbHO pa3,lly&IUI 

TCJio. 'lewyi%HbIH noKp08 y KYJ08K08bIX (ceMeAcT80 Ostraciidae, CM. pHc. 86, 21) npe-

8pameH 8 JKeCTKHH naHUHPb HJ MHOfOyTOJlbHbIX KOCTHbIX l1JlaCTHHOK. y HrJI06pJOX08 

(Tetraodontidae) H pb16-CJKCH (Diodontidae) KOCTHbIC ll.11aCTHHKH pa3.lleJICHbl H HCCYT 

llIHnbI, n03TOMy, pa3.1lYB1UICb, pb16a npe8pamaeTCH 8 KOJIJO'IHH Uiap. y cnHHOporo8H.ll

HblX O'ICHb CHJlbHO paJ8HTbl KOJIIO'IKH nep80f0 cnHHHOro l1Jla8HHKa. 6oJibllJHHCT80 

KMCCT 10-40 CM .llJlHHbl, HO HCMHOrHC 8H.llbl .llOCTHraJOT rpOMa,llHblX pa3MCpo8. TaK, 
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~aJI ne.narH'lecKHit o6pa.J .lKHJHH JIYHa-pb16a (Mola mo/a; CM. pHc. 86, 14) 6bleaer 

CBblllle 3 M .ll,JIHHOH H MaCCOH OKOJJO 1,5 T; nHTaeTC.H OHa paJH006paJHblMH neJiarH

'leCKHMH .lKHBOTHblMH. DoJlbllIHHCTBO BH.!lOB OrpSUla ee.neT npH,!lOHHbIH o6paJ .llCHJHH. 

MolUHbIH 'leJIJOCTHOH annapaT noJBOJI.HeT HM paJrpbIJaTb H pa3,!laBJlHBaTb paKOBHHbl 

MOJlJIIOCKOB, o6K)'CblBaTb eeTO'IKH KOpaJUIOB H «Bblrpb13aTb>P HJ HHX )l(HBbIX noJIHnoe, 

ecTb e)l(eH H MOPCKHX JBe3,!l. HeMHOrHe BH.!lbl pacTHTeJibHOSUlHbl. noJIOBble npO,!lyKTbl 

3THX pb16, ne'leHh, KPOBb, a y HeKOTOpbIX KO)l(a H ,!lruKe MblllIUbl SUlOBHTbl H cnoco6Hbl 

BhlJBaTb T.H)l(enble nHmeeble orpaRJieHHJl. HecMorp.H Ha 3TO, HeKOTOpble BH.!lhl MeCTilMH 

HCnOJJb3YJOTC.H B nHlUY. 

A.4ama&4NM KOCJHWX p"'6 

0.nHa HJ npH'IHH He06bl'laitHO BblCOKOfO 6HOTH'leCKOfO noTeHuHana KOCTHblX 

pb16 - 3TO llIHpoTa ,!lHanaJOHa .!lOCTyIIHblX oceoeHHIO KOpMOB, c 0,!lHOH CTOpoHbl, H 

eapHaHTOB KOpMOBOfO noee.neHHJl - c .npyroit no-BH,!lHMOMy, no.naRJI.HIOlUee 60Jib

WHHCTBO KOCTHbIX pb16 - XHIUHHKH, XOTSI cpe,!lH HHX HeMaJIO paCTHTeTibHOSUlHblX <i>oPM 

HJIH BH,!lOB CO CMeUiaHHbIM nHTaHHeM. npH 3TOM oco6oe ycrpOHCTBO 'leJIIOCTHOH .nym, 
pa3,!leJieHHOH no ueHrpy Ha .nee BJaHMHO nO.!lBH)l(Hble noJIOBHHbl (Ja HCKJIIO'leHHeM 

Dipnoi H Chondrostei) H ycHJieHHOH noKpoBHhlMH oKocTeHeHH.HMH, nOJeom1eT KOCT

HhlM pb16aM He TOJlbKO ycnellIHO MaHHnyJIHpoeaTb 'leJIIOCT.HMH, HO H HCnOJibJOBaTb 

BC3ChlBaI01UHH 3cPcPeKT pOTOBOH noJIOCTH, BOJHHKalOlUHH npH paJeezxeHHH B CTOpoHhl 

cycneHJOpHee (cM. c. 132) H )l(a6epHbIX KPhlllleK. 

y MHOrHX npH,!lOHHblX BH.!lOB KOCTHblX pb16, cneuHanHJHPOBaHHblX B nHTaHHH 

icpa6aMH H MOJIJIJOCKaMH, Jy6bl npHo6peJIH nJIOCKHe .naB.HlUHe KOPOHKH, a Ha )l(a6ep

HblX .nyrax paJBHTbl HHJKHHe fJIOTO'IHble Jy6hl c ynJIOlUeHHOH pe6pHCTOH KOPOHKOH. 

PacTHTeJihHO.H.!lHble ct>opMbI TaK)l(e HcnoJibJYIOT rnoTO'IHble Jy6hl .ll.J1.H nepeTHpaHHJl 

KOpMa. y cpOCTHO'leJIIOCTHblX pb16, nHTaIOUlHXC.H KOpaJIJJaMH, pa3BHBaeTC.H KpenKHA 

KJIIOB Ha 'leJIIOCTRX (CM. pHC. 86, 21) H nJiaCTHH'laThle )l(epHOBa Ha )Kll6epHblX .nyrax. 

Y nnaHKTOHoct>aroe )Ke (HanpHMep, y cem'-neeh1x) Ha )l(a6epHhlX .nyrax ct>opMHpyeTCJI 

3<f>ct>eKTHBHblH ue.!lHJibHblH annapaT HJ )l(a6epHbIX Tbl'IHHOK. 

06opoHHTe.TibHOe noee.neHHe KOCTHbIX pbi6 BKJIIO'laeT HX ceoeepeMeHH)'IO peaKUHIO 

Ha npH6JIH)l(aIOUlYJOC.H onacHOCTb, cnoco6HOCTb K crpeMHTeJibHOMY 6ercTBy OT npe

CJie.noeaTeJI.H, y HeKOTOpblX BH,!lOB - K HJMeHeHHIO OKpaCKH, npHcnoca6JIHBa.H ee K 

OKpy)l(a10meM)' ct>oHy, HCnOJibJOBaHHe naCCHBHO-o6opoHHTeJibHbIX cpe.ncTB (llIHnOB, 

npo'IHOH 'leUiyH, KOCTHOro naHUHP.H H T. n.). PacnpocrpaHeHbl MOBHTble )l(eJie3hl, 

o6hl'IHO y OCHOBaHHJl KOJIIO'IHX nJiaBHHKOBblX JiyqeH, a TaK)l(e npH UIHnax )l(a6epHOit 

JCphlllIKH. CebIUie 700 BH.!lOB phl6, oco6eHHO o6HTaTCJIH KOPaJUIOBhlX pH<i>oe, SUlOBHThl 

npH ynorpe6JieHHH e nHmy. 

Oco6oe Mecro e o6opoHHTCJibHOM apceHaJie KOCTHhlX p&16 JaHHMaJOT 3JieKrpHqe

cKHe opraHbl (cM. c. 146, 174). 
B uenoM xopoUio pa.JBHThle opraHbl lJYBCTB H roJIOBHOH MOJr KOCTHhlX pbl6 o6ecne

<rnBaJOT HM cnoco6HOCTb He TOJlbKO ycneUIHO opHeHTHpoeaTbC.H B OKp~IOlUeH cpe.ne, 

HO H H3KanJIHBaTb HH.!lHBH.!lYaJibHblH onbIT Ha OCHOBe Bblpa60TKH YCJIOBHblX pect>nex

COB, o6yqeHH.H. 0HH 'lerKo pearnpyIOT Ha HJMeHeHHe HanpaBJleHH.H H CHJlbl BO.!lHblX 

nOTOKOB, XHMH'leCKHH COCTaB H pH BO.!lHOH cpe,!lhl, paJJIH'laIOT nepena.!lbl TeMnepaTYJ> c 

TO'IHOCTbIO .no 0,03 ·c. nOJib3YIOTC.H 3JieKrpopeuenuHeH. LlJI.H HHX xapaKTepHbl CJIO)l(Hble 

MexaHHJMbl 6pa'IHOfO H CTaitHOfO noee.neHHJI c npHMeHeHHeM BH,!locneuHct>H'ICCKHX 
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KJIJOlleBhlX CTHMYJIOe, npoTJDKeHHble MHrpaUHH (e TOM 'IHCJie HHor.na H no cywe -

y yrpeR, ueRJioHcKoro OKYff.11), pa:moo6paJHhle eapHaHThl Ja60Tbl o noTOMCTee. Ho, 

eOJMO:JKHO, rnaeHa.R oco6eHHOCTb KOCTHhlX pb16, 06ecne'1Hewa.11 HM 3eOJIIOUHOHHhlR 

ycnex, - 3TO cnoco6HOCTb eblM~bleaTb orpOMHOe KOJIH'leCTeO HKpHHOK, HJ KOTOphlX 

yJKe qepeJ HeCKOJibKO qacoe ehlJ1ynrr.11eTc.11 opraHHJM, cnoco6HhlH cyweCTeoeaTb ca

MOCTO.RTeJihHO H, CJie.noeaTeJibHO, ebl6HpaTb ,lL71.11 ce6.11 no.nxO.n.RIUHe MeCT006HTaIDUI H 

npHcnoca6JIHeaTbC.R K TeM YCJIOeIDIM, e XOTOphlX OH OKa.JaJIC.11. 

Ilepeble naJieOHTOJIOfH'leCKHe ceH.lleTeJibCTBa no.RBJieHH.11 'leJIIOCTHOpOTblX no-

3eOHO'IHhlX OTHOC.llTC.11 K eepxHeMY op.noeHxy - KOCTHble 'leUJYH, npHHa.nJie:itraewHe 

xp.11meeblM pb16aM. Co'IJleHeHHhie ocTaTKH xp.11meeblx phl6 HaR.neH1>1 noKa JIHWh B 

paHHeM .neeoHe. OcTaTKH npe.ztCTileHTeJieR .npyrnx KJiaccoe pi.16 HJeecTHhl HJ HHXHero 

CHJiypa. 

IlJiaKo.nepMLl (Placodermi) C'IHTalOTC.11 H8H60JJee npHMHTHBHLIM KJJaCCOM p1>16. 

Ho HX caMble paHHHe Haxomrn npHHa.nJie:iKaT yJKe .nocTaTO'IHO cneuHaJIHJHpoeaHHhlM 

npe.ncTaeHTeJI.RM. HaJeaHHe ceoe OHH noJiyqHJIH Ja naHUHPb HJ 60JiblllHX nJiaCTHH 

KOCTH (,no 5 CM TOJIIUHHOR), nOKpbIBaeurnA y 60JiblllHHCTea eH.Qoe nepe.nHIOIO qaCTb 

TeJia. IlaHUHpb no.npaJ.neJieH Ha .nee qacTH, noKpbrnaellJHe roJioey H nJie'leeoH: no.11c H 

COC,IJ.lrneHHble CYCTaBOM. 6Jiaro.napsi 3TOMY cyCTiley eepXIDUI 'leJIIOCTb JaO.QHO C 'lepenOM 

Morna 3a.nHpaTbC.11 eeepx, a HIDKHSISI 'leJIIOCTb npH 3TOM ebmeHra.naci. enepe.n. BttyrpeH

HHH: CKeJieT nJiaKo.nepM 6b1Jl xp.11meeblM c TOHKHM noeepxHOCTHb!M CJIOeM KOCTH. 3'ro 
IlOJeOJIHJIO eoccTaeHTb MHOrHe .neTaJIH HX ettyrpeHHero CTPOeHH.11, no KOTOpoMY 3TH 

cpopMbl OKaJaJIHCb O'leHb 6JIHJKHMH K npHMHTHeHhlM axyJiaM. qeJIIOCTHa.R .nyra Morna 

KpenHTbC.11 K oceeOMY qepeny CaMOCTOsrre.JlbHO HJIH 6b1Jla no.neellleHa Ha no.ITT>.RJbl'IHOR 

;zyre. qeJIIOCTHa.R MycxyJiaTYPa y ecex naHUHPHblX pb16 Morna pacnoJiaraTbC.11 TOJlbXO 

c eHyrpeHHeR CTOpOHbl 'leJIIOCTHhlX KOCTeR, nOCKOJibKY OHH, KaK H rHOMatt.nH6yJI.Rpe, 

BXO.QHJIH e COCTae IUe'IHOfO naHUHp.11. y xp.11meeblX pb16 H .npyrnx eblClllHX rHaTO

CTOM 'leJIIOCTHa.R MYCJCYJiaTYPa pacnoJiaraJiaCb c eHellJHeR CTOpOHbl lfeJIIOCTHOH .nyrH. 

BMecTo 3y6oe y 6oJI1>lllHHCTea 6hlJ1H Jy6oo6paJHhle KOCTHble eblpOCThl Ha lfeJIIOCTJIX. 

IlpHJHaKOe peryJI.RpHOR CMeH.ReMOCTH 3y6HhlX PMOe HH y xoro HJ npe.ztCTaBHTeJieR 

naHUHPHhlX pb16 o6HapyxHTb He y,naJIOCb. 

HaH6oJiee THnHlfHhle H paJHoo6paJHhle nJiaKo.nepMhl - ~cycraeHollleRHhle• -

Arthrodira (pHc. 89, A), CJie.eyeT ynoM.RHYTh TaKJKe Ptyctodontida, noxo:iKHx Ha XHMep 

(3Ta rpynna, eepO.RTHO, o6Jia.naJia eHyrpeHHHM onJIO.QOTeopeHHeM H .na:iKe pO:lKaJia 

)leTeHblllleR), Rhenanida, HanOMHHalOIUHX CKaTOe, H HaH60Jiee cneUHaJIHJHpoeaHHhlX 

aHTHapxoe (Antiarchi). Y nocJie.nHHX TyJioeHIUHhlR naHUHPh YBeJIHlfeH (e peJyJibTare 

)laJKe HClfeJJIH 6pJOlllHble nJiaeHHKH), a rnaJa OTKpb!BaJIHCb eMecTe c H03.Qp.llMH e 

e.QHHOe OKHO roJIOeHoro naHUHp.11. f py.nHhle nJiaeHHKH TaKJKe 6wrn o.neTbl naHUHpeM 

H e peJyJibTaTe npeepameHhl e .nee no.nnopKH, c noMOIUblO XOTOPhlX pb16a nOJIJaJia Ha 

MeJIKoeo.nbe. IlJiaKo.nepMbl .QO:lKHJIH .no HalfaJia Kap6oHa. 

Xp.11meeble pb16bl (Chondrichthyes) pa:meJI.111<>TC.11 Ha .nea nQllKJlacca Euchondroccphali 

(HcTHHHO xp.11meroJioeble) H Elasmobranchii (IlJiaCTHHOJKa6epHhle). Xp.11meehle pb16hl 

HMelOT eHyrpeHHHR CKeJieT 6eJ OKOCTeHeHHR H eHelllHHR HJ OT,lleJibHblX 1.1ellly1%. Bee 

coepeMeHHble H nolfTH ece HJeeCTHble HCKOna·eMble HMeJOT coeoxynHTeJil>Hhle opram.i 
H BHyrpeHHee OnJIO,llOTeopeHHe. 
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PHc. 89. HeKoropwe BhlMepmHe pw6w: 

A - MClllOIA npcnCTaBHTCJlb rpynm.r Anhrodira IOl8CC8 munuq>HWe pw6Y (Placodenni) - llCBOHCICHA O>costew; G - JleBOHCICHA Bothriolepis Hl rpynm.i Anti~ 
archi xnacca IlaHUHpHYe p1i161i1; B - JICBOHCKJUI aicyna Cladoselache HJ KJtacca XpAwee1i1e p1i161i1 (Condrichthyes); F - npHJioHHaJI nyna Xenacanthw Ml 

p1umeA nepMH, npeJICTBBHTC.llb K.llacca XpAwee1i1e p1i161i1; JI - JICBOHCIOIA Climatius, npeJICTBBHTCJJb K.llacca AKaHTo.llHH (Acanthodii); E - Ewthenopteron, 
JICBOHCKJUI mcrenepaJI p1i16a HJ rpynn1i1 Crossopterygii, nomatacc Jlonacrenepwe (Sarcopterygii) K.llacca Kocrn1i1e p1i161i1 (Osteichthyes); )K - Moythomasia, 
nOOJIHCllCBOHCKHA npc:D.CTaBHTCJlb IlaneoHHCkOB - npHMHlllBtn.IX JIY"ICnCpWl( (Actinopterygii) HJ ICJl8CC8 Kocntwe pw6t;i 



nomcnacc Euchondrocephali xapaKTCpeH caMOCTOKTCJibHOA: nOllBeCKOA: 11CJIIOCTH0A: 

JlYfH K 11epeny (npOTOCTHJIHSI). B npou.ecce 380JIIOU.HH qeJIIOCTHaSI llyra BO MHOrHX 

JIHHHSIX npHpacTaJia K oceBOMY qepeny (aYTOCTHJIHSI B <t>opMe I'OJIOCTHJIHH), nOTOMKH 

011HoA: TaKoA JIHHHH npe11cTaBJ1eHbI coepeMeHHblMH XHMepoeblMH, HJIH UCJibHOro

JIOBblMH (Holocephali), nOSIBHBlllHMHCSI B naJieOHTOJIOnt'leCKOA JieTonHCH B no311HeM 

lleBOHe. ,Unsi no11KJ1acca xapaKTepHa KpenSIIUWICSI K nOll'bSl3bl'IHOA: .nyre KOJICHWI :iK.a6ep

HaJI KPbllllKa. Y MHomx rpynn nepellHHe HeepaJibHble nyrH noJBOHKOB o6'be11HHS110TCS1 

B CHHapKYaJIHIO (synarcuale), K KOTOPOH KpenHTCSI nepebIA: JIY'I cnHHHOI'O TUiaBHHKa. 

3y6oe o6bl'IHO HeMHOI'O, OHH pe11Ko CMeHSllOTCSI (JIH60 He CMeHSITCSI eoo6me H paC1)7 

BCIO )IQfJHb, KaK Jy6bl XHMep), a y 3.llecTM.ll (Edestida) Ha no.ll6opo.zuce HMCllaCb cnHpam. 

HJ JyOOB. 

qeJIIOCTHaSI llyra nJiaCTHHOJKa6epHb1X KpenHTCSI K oceBOMY qepeny c yqacTHeM 

nOll'bSIJbl'IHOA: llyrH (rHOCTHJIHSI) H HHor11a TalOKe caMOCTOSITCJlbHO (aM<t>HCTHJIHSI). 

CaMOCTOSITeJibHoe KpeTUieHHe eoJMOJKHO llBYMSI cnoco6aMH: K rnaJHH'IHOA: o6JiaCTH 

oceeoro 11epena (nepBH'IHbIA cnoco6, cpe11H coepeMeHHbIX aKYJI - y TUiaIUeHOCHOA: 

aKYJibl Chlamydoselachus) H K JarnaJHHlfHOMY OTpoCTKY ( cpe.llH coepeMeHHbIX aKYJI -

y llleCTIDKa6epHo1\: Hexanchus H ceMHJKa6epHblX aKYJI, Heptanchias H Notorhynchus). 
3y6bl y npHMHTHBHbIX aKyJI no1106Hbl JIHCTY KallJTaHa, TO eCTb HMelOT MHOfO 

eeplllHH - KJl8110110HTHble (cpe11H coepeMeHHbIX BH.llOB no1106Hble 3y6bl HMeeT n.n:a

weHOCHWI aKYJia). 011HoH HJ npHMHTHBHblX rpynn 6bIJIH Cladoselachii (pHc. 89, 8). 
OHH OTJIH'laJIHCb KOHe'IHblM J>TOM c llJIHHHbIMH 11eJ110CTS1MH, aM<t>HCTHJJHeH, napHhl

MH TUiaBHHKaMH c lllHPOKHM OCHOBaHHeM, 6y11To OCTaTKaMH llJIHHHOH JiaTepaJibHOR 

nJiaBHHKOBOH CKJl811KH (o'leHb npHMHTHBHhlH npHJHaK). feTepou.epKaJibHblH XBOCT 

BHellJHe 6blJI nO'ITH CHMMeTpH'IHhlM. Xop11a coxpaHAAa npHMJITHBHblit BH.ll 6eJ no

cerMeHTHblX nepeTSIJKeK. 

)1,eeOHCKHe aKYJIOBbie c<t>opMHpoBaJIH, no MeHbllleH Mepe, IUfJ'b rpynn Pa3JIK'IHOI'O, 

HHor11a llOBOJlbHO npH'IY.llJIHBOI'O o6JIHKa (HanpHMep, npeCHOBOllHhlH npHllOHHbIR 

Xenacanthus; pHc. 89, I'), Ho 6oJiblllHHCTBO HJ HHX BblMepJio K Ha'laJIY MeJOJOSI. Ha

'laJIO COBpeMeHHblM aKYJiaM H CKaTaM llaJia BOJHHKIUWI eme B eepXHeM lleBOHe npo

rpeCCHBHaSI BCTBb aKYJIOBbIX pb16 (Ctenacanthida). 

AxaHTOllhl (Acanthodii; pHc. 89, Ji) JierKo onoJHaBaeMhl no xapaic:repHhlM lllHnaM, 

pacnoJIOJKeHHbIM y HHX nepe11 KaJK.llbIM TUiaBHHKOM, KPOMe XBOCTOBOI'O. y npHMH

THBHbl.X CHJIYPHHCKHX npe11craBHTCJieH 110 nSITH nap lllHnoe JieJKaJIH Ha JIHHHH nepe,n 

6pJOlllHhlMH TUiaBHHKaMH. y 6oJiee n03.llHHX npe11CTaBHTCJieH 3TH nepellHHe 6pl0lll

Hble wHnbl Hc11e3JIH, JionacTH TUiaBHHKoe yee.JIH'IHJIHCb. B 6oJiblllHHCTBe 3TO 6bIJIH 

HeKpynHbl.e npeCHOBOllHhle <t>opMbl, XOTSI HeKOTOphle - llJIHHOH 110 2 M. 06TeKaeMaJI 

<l>opMa TCJl8 Bbl.llaeT B HHX aKTHBHblX TUIOBUOB. Teno aKaHTOll 06bl'IHO 6bIJIO JaIUHIUeHO 

poM6H'leCKHMH KOCTHblMH qellJySIMH, HanOMHHalOIUHMH raHOHJIHble. foJioey aKaHTOll 

noKpblBaJia Me.JIK8SI MOJaHKa HJ KOCTHblX HaKJianHbIX TUiaCTHHOK, He coenanalOIUaJI 

c TaKOBOH KOCTHbIX pb16. XapaKTep no11eecKH 'ICJIIOCTCA: HeSlceH, eepOSITHO eepXHSISI 

'ICJIIOCTb KpenHJiaCb He TOJlbKO caMOCTOSITeJlbHO, HO H CBSIJKaMH Ha nOll'bSIJbl'IHOR 

.nyre. Ha nOCJ1e11HeA: KpenHJiacb J1:a6epHaJ1 KphllllKa HJ MHOI'O'IHCJieHHl:ilX Y3KHX n.n:a

CTHHOK. 

y npHMHTHBHblX po11oe OHa npHKpbIBMa JIHlllb HHJ ecex :iKa6epHYX meneit, eepx 

JKe KaJK.llOH JKa6epHoit meJIH npHKpbIBaJia co6cTBeHHaS1 JKa6epHaS1 Kphlllle'IKa. Ha 

'ICJIIOCTSIX 11ame ecero CH.llCJIH cpoclllHecsi rpynnbl Jy6oe HJIH nonepe11Hble Jy61.faThle 

nJiaCTHHKH 6eJ npHJHaKOB peryJISIPHOH CMeHbl. qCJllOCTHhle MhlWU.hl pacnOJiaraJIHCI> 

Ha o6eHX CTOpoHax 'ICJIJOCTHOA: .nyrH. 
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AKaHron C'IHTaJOT npeJll(OBOil rpynno.A AIUI KOCTHblX pb16. CxonCTBO 3THX rpynn B 
crpoeHHH qepena, napHblX llJlaBHHKOB H noKpOBOB MO.lKeT O'l'paJfQlTb KX nOCTaTO'IHO 
TeCHoe reHeTH'lecKoe poncTeo. 

KocTHble pb16bl (Osteichthyes) noRBHJIHCb e na.neoHTOJIOrH'lecKo.A neronucu e paH
HeM CHJJYPe, c KoHua CHJJYPa MO.lKHO pa3JlH'IHTb nQLlK.llacc JlonaCTenep1>1e (Sarcopterygii) 
H nonKJJacc Jlyqenepble (Actinopterygii). 

B neeoHe nee 3nt rpynnbl coCTaBJlffJIH ocHoey npecHoeonHo.A <t>aYHbl, cocencTByff 
c a1alHronaMH, 11J1aKonepMaMH H naHUHPHbtMH 6ec'leJJIOCTHblMH; xpRmee1>1e JKe p1>161>1 
yxe rorna 6bUIH npeuM)1J..leCTBeHHO MOPCKHMH. 

Ha <t>oHe THnHYHblX AIUI 'leJJIOCTHOpoTblX npHJHaKOB, o6IUHX c xpffll.leBblMH p1>16aMH, 
KOCTHblX OTJIH'lalOT HaJIH'IHe JaMeIUalOIUHX H noKpOBHblX OKOCTeHeHHA; KOCMOHJlHblX, 
raHOH,llHblX HJIH KOCTHblX 'lewyl:\; KOCTHOA :lKa6epHo.A KpblWKH; JJYKOBHUbl aopTbl (y 
BLICWHX KOCTHCTblX p1>16); llJlaBaTe.TlbHOfO nyJblpff H.IJH JJerKHX; y 6onbWHHCTBa - ypo
nH6aJaJibHOfO 'lepena. BepxHRff 'leJJIOCTb, noMHMO KperuieHHff non'bRJbl'IHOA nyro.A, 
B npHMHTHBHOM cnyqae KpenHTCff caMOCTOffTeJlbHO B o60HffTeJJbHOA o6JJaCTH H K 
OCHOBaHHIO qepena. 

JlonacTenepbte (MRcHcTOJionaCTH1>1e) p1>161>1 KaK npennonaraeMaJI npe,!lKOBaJI rpynna 
AIUI 'leTeepOHOrHX JaHHMalOT oco6oe nOJIO)l(eHHe B <t>HJJoreHHH n03BOHO'IHblX. nepeble 
OCTaTKH pb16 31'0.A rpynnbl HaH.lleHbl B KOHUe CHJiypa. Teno npeBHHX JJonacTenepblX 
6hVIO noKpblTO TOJICTblMH poM6H'leCKHMH KOCMOH,llHblMH 'leWyffMH (CM. c. 143, CM. 
pHC. 81, .5). noJJOCTH, pacnonaraBWHeCff Me)K.lly Jy6'1HKaMH KOCMHHOBOfO CJIOff HOT
iCpblBaBWHeCff Hap}')KY nopaMH, npennOJIO)l(HTeJJbHO BMeIUaJIH JJOpeHUHHHeBbl aMnyJJbl 
(3JJeK'lpopeuemopb1). B xone 380JllOUHH Hapy)l(Hbl.A, KOCMHHOBblA, CJIOH nocyeneHHO 
peJlYUHPOBaJICff H y coepeMeHHblX npenCTaBHTeJJeA npaKTH'leCKH nOJIHOCTblO HC'le3. 

napHble KOHe'IHOCTH HMeJJH KpynHYJO noKpblTYJO 'lewye.A MffCHCTYIO JJOnaCTb C 
xopowo pa3BHTblM BHyrpeHHHM cKeneToM. CnuHHblX ruiaBHHKOB 61iV10 nea. 

npHMHTHBHble JJOnacTenepble HMelOT XapaKTepHylO ney6JJO'IHOCTb MOJl'OBOl'O qe
pena, Korna nepe.llIDUI 'laCTb ero cnoco6Ha Ja,aupaTbCff, paCKPblBCUI nacTb Hascypeqy 
no61>1'le. 

JlonacTenepble paJneJJRIOTCff Ha pHml.IUfCTHH (Rhipidistia), cymecTBoeaewKX no 
nepMH, npeHMYIUeCTBeHHO npecHOBOJlHbIX, H PM MeJJKHX rpynn, Hau6onee KpynHcui: HJ 
KOTOpblx - 3TO uenaKaHTbl (Coelacanthini s. Actinistia), c KoHua neeoHa nepewenwue 
e MOpR. OnHa HJ rpynn punH,llHCTHH e caMoM paHHeM neeoHe na.na neoRKonblwamHX 
(Dipnoi) (cM. puc. 86, 2). Bcex nonacTenep1>1x, KpoMe JlBORKon1>1wamux, HaJblBaJOT 
KHCTenepblMH (Crossopterygii) (CM. PHC. 86, J). 

noKpOBHble OKOCTeHeHHff KpblWH 'lepena H He6HOl'O ceona y paHHHX <t>opM o6-
p830Bbl8aJIH MeJJKYJO MOJaHKy, KOTOpaJI B xone 3BOJJIOUHH nocTeneHHO YKPynIDU1acb, 
npuo6peTaJia 6onee 'leTJrnA H nOCTOffHHblA pHCYHOK. napHble Hapy)l(Hble HOJnpH 
6hVIH CBffJaHbl HOCOBblMH xonaMH c BHyrpeHHHMH HOJnpRMH - xoaHaMH (HO He y 
uenaKaHTOB, BKJJIO'laff naTHMepuio), OT'lero nonacyenepbtx pb16 HaJbIBalOT TaK.lKe 
XOaHOBblMH (Choanichthyes). npennonaraeTCff, 'ITO BHyTpeHHHe HOJnpH nepBOHa
'laJlbHO y p1>16 CJJ~H AIUI npHHynHTeJJbHoro OMblBaHIDI o6oHRTeJibHoro 3nHTeJIHff 
CKBOJHbIM nOTOKOM. XBocTOBOA nJJaBHHK, KaK H y MHOrHX npyrux neBOHCKHX pb16, 

6bLJI CHa'laJia reTepouepKaJibHblM, HO nOTOM CTaJI CHMMe'l'pHl{HblM (KaK BHeWHe, TaK 
u BHyrpeHHe - nu<t>uuepKaJibHblM). 

YJKe c cepenHHbI neeoHa Me)K.lly .D.BORKon1>1wamuMH u KHCTenepbIMH c<t>opMHpo
ea.nucb 011eeH,llH1>1e pa.JJIHlfHH, npeJKIJ.e ecero, non MHffHHeM numeeo.A cneuua.nuJa
UHH. 
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B .neeoHe JKe noSIBHJIHCb npe.nCTaBHTCJJH .npyroro no.nKJiacca KOCTHblX pb16 - Jlyqe

nepble (Actinoterygii). PaHHHX JIY'lenephlx, cyM no OCTaTKaM nocpe.nCTBeHHoA coxpaH

HOCTH, MHOro'IHCJieHHblX H paJHoo6paJHblX ofu.e.llHHSllOT B rpynny KoCTHoxpS1IUeBhle, 

HJIH Xott.npocTeH (Chondrostei), B OCHOBHOM npHHaJJ.JieJKaIUHX ycnoBHO TP8KTyeMOMY 

OTPSl.llY Oa.neoHHCKoo6paJHble (Palaeonisciformes; pHc. 89, ~). OH npouseTaJI c Ka

MeHHOyroJihHoro nepHo.lla no 10pcKHR, Ho e.llBa .llOJKHJJ. .no Mena. floqTH see ero npe.ll

CTaBHTe.lIH 6blJIH Me.lIKHMH pb16aMH c o6TeKaeMbIM Te.lIOM, noKpbITblM 1'8HOH.llHblMH 

qewyS1MH. XBocT o6bl'IHO 6blJI rerepouepKaJibHbIM. B napHhlx JUiaBHHKaX Y:JKe .llOMH

HHposa.na KO:lKHa.Sl JionaCTb c JienH.ll<rrpHXHSIMH, O.llHaKo rpy.llHOR ruraBHHK HMeJl TaJOKe 

JlOCTaTO'IHO BhlpaJKeHH}'JO MBCHCT}'JO nonaCTb. OoKpOBHbie oKocreHeHHSI KJ>blWH qepe

na H He6HOfO CBO.lla y HHX BHeWHe COOTBeTCTBOBaJIH TaKOBblM COBpeMeHHblX KOCTHblX 

pb16 H HaJeMHbIX noJBOHO'IHblX. Ha nponoKeHHH .llJlHTeJihHOR 3801llOUHH na.neoHHCKOB 

HaMeTHJIHCb BaJKHb1e npeo6pa3osaHHS1 qepena, snonHe JasepmeHHh1e y 6o.rrbllIHHCTBa 

cospeMeHHblX JIY'lenepblx. Y paHHHX na.neoHHCKOB, TaKHX KaK Chierolepis, qe.rrJOCTHoR 

cyCTaB 6blJI pacnOJIO:JKeH .llaJleKO nOJ8.llH, D,JIHHa poTOBOA We.1IH O'leHb Be.lIHKa, JKa6epHaJI 

KJ>blWKa YJKa H onepKyAApHaJI noJIOCTb no.ll HeR cpaKTH'leCKH OTCYTCTBYeT- Y no3.llHHX 

JKe npe.llcTaBJITe.JieA crrpsma qe.11J0cmoR cyCTaB pacnOJiaraeTCSI .llaJibllie snepe.llH, OT'iero 

CruJOllIHa.Sl IUeKa Y.llJlHHeHa, a poTOBaJI lUeJlb YJ(Opo'ieHa H B l.{e.lIOM CMeWeHa snepe.n. 

0038.llH 'ie.lllOCTHOro cyCTaBa ccpopMHPOBaHa onepKyJIJll)HaJI nOJIOCTb, IUl01U8.llh JKa6ep

HOR KJ>blWKH YBeJIH'leHa, sepowrno, yCTaHOBHJIOCb onepKyAApHoe 11.hlXaJrne. Ilocne roro 

KaK rHOMatt.nH6yAApe H nepBH'IHaJI BepXHSISI 'le.lIIOCTb CTaJIH .llBHfaTbCSI COBMeCTHO, OHH 

OKa38JIHCb 83aHMHO Heno11,BIDKHblMH H CpocJIHCb BOC.llHHO, o6paJOBaB JKeCTKHH ttcycneH-

30pHlh. BoJMOJKHO, 3TO cnoco6cTBOBaJIO paJpyweHHIO ;zy6rrHposasrnero cycneHJOpHR 

HapYJKHOfO IUe'IHOl'O naHUHPSI H OCB06o:lK.lleHHIO npe.ll'le.lIIOCTHOA H sepXHetfCJIIOCTHOA 

KOCTCR OT JKeCTKoR CBSIJH c OCTaJlbHbIM nmcpoBHblM qepenoM • 

.llo COBpeMeHHOCTH JlO)l(l{JIH .llBe rpynnbl KOCTHOXPSIIUeBblX: acppHKaHCKHe MHOro

nepOBble (Polypteriformes; CM. pHC. 86, 3) H OCeTPOBhle pbI6bl (Acipenseriformes). 

B Ha'laJie MeJOJOSI Ha CMetty naJieOHHCKaM npHUU1H MHOl'O'iHCJieHHble 6onee npo

rpeCCHBHble BeTBH, KOTOpble OTHOCSIT K HeOnTepHrHJIM (Neopterygii), 6YJ(BaJlbHO -

HosonephlM. MHoro'IHCJieHHblX npe.llCTaBHTeJieR nolt rpynnhl, JKHBllIHX B MeJoJoe, 

npe)l(Jle 061.e.nHHSIJIH B HHcppaKJiacc KocTHbie raHOH.nbl (Holostei), KOTOpblA HblHe, c 

yqnoM HaKOnHBllIHXCSI .naHHblX, cpopMaJibHO ynpa3,!lHeH B Ka'leCTBe MOHOcpHJieTH'le

CKOfO TaKcoHa. COCTaBJISIJOIUHe rpynny HeonTepHrHA seTBH o6oco6HJIHCb OT na.neo

HHCKOB eme B KOHue na.neoJOSI, HO HaHOOJiblllel'O pa.3H006paJHSI cpOJ>M OHa .llOCTHrJia 

B KOHue TPHaca H oco6eHHO B 10pe. PaHHHe raHOH.llbl OTJIH'laJIHCb paBHononaCTHblM 

XBOCTOBblM ruraBHHKOM (CBH.neTeJibCTBOM HeRTPaJibHOR nnasyqecTH), lfTO noJBOJljleT 

npe.llnOJiaraTb HaJIH'IHe y HHX JUiaBareJibHOfO nyJblpSI; HX TeJIO 6blJIO noKpblTO TOJICTOA 

l'aHOH.nHOR qernyeR. 

B Me.rrosoM nepHO.lle KOCTHble raHOKnbl 6blJIH nCRTH nOJIHOCTbJO BblTCCHeHbl 6o.rree 

nporpeCCHBHblMH KOCTHCThIMH pb16aMH (Teleostei), .llO cospeMeHHOCTH AOJKHJIH JIHWb 

HCCKOJibKO BH.llOB HJ OTPSl.llOB OaHuHpHHKoopaJHble (Lepisosteiformes) H AMHeo6paJ

Hble (Amiiformes). HaH60Jiee paHHHMH npeCTBHTe.lISIMH OT.lleJia KocTHCTbie C'IHTaJOT 

ct>ananoct>opan (ceMeACTBO Pholidophoridae), Me.llKHX sepereHOBH.nHblX pbl6oK, JKHBUIHX 

c n03,IJ.Hero TPHaca no paHHIOIO IOpy. BepoSITHO, 31'0 6blJIH XHIUHHKH, HeKoTOpble - c 

poM6oBH.nHOR qewyeR H JlaJKe c OCTaTKaMH raHOHHa. B !Ope HX CMeHHJIH JienTOJienKnbl 

(ceMeRCTBo Leptolepidae), TaJOKe MerrKHe Heme 6onee noxo.nHBWHe Ha cospeMeHHhlX 

KOCTHCTblX. Oocne.nHHe BOJHHKJIH s peJyJihTare P8.llHaUHH IOpCKHX nenTOJienan, no

pomfBweA HeCKOJibKO KpYflHblX BeTBeA. ~ npe.llCTaBJieHHble HblHe nO.llOT.lle.llbl, H1lH 

191 



1~ 

Pac. 90. CxeMa ::tBQlllOUHOHHWX OTHOWCHllA MCJIC.QY rpynnaMH nepBIAHO-BOJUIWX no3BOHO'IH.blX.: 

A - 6ec&leJIIOC11l'Ye KJlacca 0.!UfOHO~pCBLle (Monorhina); E - noJUCJiaCC raneacnK!lN (Galeaspida); B hOD.Xll8CC .KocTHonaHUHPHYe (Osteostraca); r- OQll
uacc liecnaHUHPHYe (Anaspida); JI - KJ1acc KpyrnopoThle {Cyclostomata); E - 6ec<iC1110CTHYe KJ1acca llBYHO'lllpCBYe (Oiplorhina); )/( - apaH!UlCOHJlW {Aran
daspida); 3 - npoqne HHonaHUHPHYe (Heterostraca); H - no1tK.J1acc TeJIOJlOHTbl (Thelodonta); K - pun:e.n lle.nlOCTHOpoThle (Gnathostomata); JI Mace 
IlaHUHPHYe pt.16111 (Placodenni); M - KJiacc XpsiweeYe pt.16Y {Chondrichthyes); H - KJlllCC AxaHTOJlHH (Acanthodii); 0 - Mace .KocTffye pbl.'6Y (Osteichthyes); 
D - OQIUOl8CC nY'feRCpYC pyfit.I (Aciinopterygil); p OOllJCJ'l8CC Jlonacrenepwe py6y (San;optcrygii); C - Mace Aw4j>H6Hll (Amphibia) 



KOl'OpThl (CM. paHee) Osteoglossomorpha, Elopomorpha, Clupeomorpha H Euteleostei. 

061Urut KaPTHHa HCTOpH'ICCKOfO paJBHTIUI nepBH'IHO-BOllHhlX nOJBOHO'IHYX npe.a

CTaMeHa Ha PHC. 90. 

f1oNA8HH8, X03f1Hc188HH08 IHO'l8HH8 If OxpaHO plllG 

Phl6hl, npe)l(Jle ecero KOCTHCTblC, H8,lleJICHhl pa3Hoo6pa3HhlMH H BeCbMa coeepweH

HhlMH peuenTopHhlMH CHCTCMaMH, a TatoKe .LlOCTaTO'IHO paJBHTOH BhlCWCH HepeHoit 

.llCjlTCJlbHOCTblO, 'ITO JIC)l(HT B OCHOBC HX BCCbMa paJHOo6paJHblX H CJIO:JKHhlX noee

.LlCH'ICCKHX peaKUHH, onpe,llCJieHHO ChlrpaewHX He noCJIC.llHIOIO pOJib B .LlOCTH:lKCHHH 

3BOJIIOUHOHHoro ycnexa rpynnbI. Cnoco6HoCTb p1:i16 pa3JIH'laTb CTHMYJihl paJHhlX 

MO.LlaJibHOCTCH (pa3JIH'IHOH cl>HJH'ICCKOH npHpO.llbl), MfHOBCHHO peampoeaTb Ha MC

Hjll()lUYJOCjl o6cTaHOBJ<Y, ycnewHo HCnOJib30BaTb KaK CJIO:JKHblC nOCJie.u.oeaTe.JibHOCTH 

HHCTHHKTHBHhlX noBC.LlCH'ICCKHX aKTOB, TaK H HaKonJICHHhlH HHJJJIBH.LlYaJibHhlH onYT 

.llalOT HM BOJMO:lKHOCTb cpopMHpoeaTb MHOfOCTyneH'laTbIC HepapXH'ICCKHC CHCTCMhl, 

peryJIHpoeaTb MC:lKBH.LlOBhlC H BHyTpHnonyJijlUHOHHhlC OTHOWCHHjl, HCnOJib30BaTI> 

paJH006paJHblC MCXaHHJMhl HH.LlHBH.LlYaJibHOH H rpynnoeoH JalUHTbl H T • .Ll. 

3KcnepHMCHTaJibHOC HJYlfCHHe noBC.LlCHIUI TpeCKH H TpeXHfJIOH KOJllOWKH OOKa.38-

JIO, 'ITO y pb16 cymecTeyeT o6wHpHhlH Ha6op TaK HaJbIBaCMhlX «peJIHJepoe• (T. e. CHf

HaJIOB, BhlCBo6o)l(JlalOlUHX onpe,llCJieHHblC OTBCTHhle peaKUHH). 3TH OC06hle CTHM}'Jllil, 

KOllHPYCMhlC OKpaCKOH Te.Jia, noJaMH, noCJIC.LlOBaTeJibHOCTblO .LlBH:lKCHHH, JBYKaMH H 

T • .Ll., cornacyioT, HanpHMep, 6pa'IHoe noee.LlCHHe napYHepoe, rpynnoeoe noee.u.eHHe e 

CTaHHhlX CKOflJICHHjlX H T. n. 3To TCM 6oJiee Ba:iKHO, 'ITO CTaHHbIC CKOnJICHIUI Moryr 

o6be.LlHHj(Tb ce1:i1we 15 x 107 oco6eR (HanpHMep, y CCJI~H), H cornacoeaHHoe noeC.lle

HHe B 3TOM CJiyqae jlBJUICTCjl JaJIOfOM ycnexa npH COBMCCTHOH JalUHTe, MHrpauHJIX, 

DHTaHHH, paJMHo:iKeHHH. XapaKTepHo, 'ITO no.Llo6Hhle CKOnJICHIDI Moryr 6h1Tb paJHo

BOJpacTHhlMH, COCTOj(Tb HJ oco6ei1 pa3HOl'O paJMepa, Ha,llCJieHHhlX pa3HhlM ypoBHCM 

BhlCWCH HepBHOH ,llCjlTCJlbHOCTH. CTOCKOJlbK}' pb16bl OTHOCjlTCjl K )l(}t80THhlM C noCTO

jlHHbIM poCTOM, TO y HX MaJibKOB 'IHCJIO HCHpOHOB B fOJIOBHOM MOJre Cynl.CCTBCHHO 

ycTynaeT TaKOBOMY BJPOCJlhlX oco6ei1, H noBC.LlCHHe BhlfJIMHT JHa'IHTCJlbHO 6oJiee 

crepeoTHnHhlM, 'ICM y oco6eA HJ cTapWHX eoJpacTHhlX rpynn. HanpHMep, y MOJIO.LlhlX 

cen~eH KOJIH'ICCTBO HCHpoHOB B I'OJIOBHOM MOJre He npee1:i1waeT 3,5 x 105, TOf.lla KaK y 

HaH6oJiee CTaphlX oco6eH OHO BOJpacTaeT .LlO ll· x 106, 'ICM H 061.sICHj(IOT cnoco6HOCTb 

BJPOCJihlX oco6eH y MHOfHX BH.LlOB Bblpa6aTblBaTb CJIOJKHhle YCJIOBHhlC CMJH, B TOM 

'IHCJie H yCJIOBHbIC pect>JieKChl BTOporo nopMKa (yCJIOBHhlH CTHMYJI nO.LlKPCnJijlCTCjl 

yCJIOBHhlM paJ.Llpa)l(HTe.JieM). Cnoco6HOCTb JKe p1:i16 yJiaMHBaTb MaJICHllIHe HJMeHeHHJI 

B CKOpocTH TC'ICHHH, .Lla81ICHHH, TeMnepaType, COJJeHOCTH H pH 80.Llhl, HCCOMHCHHO, 

o6ecne'IHeaeT HM ycnex e e1:i16ope no.LlXO,lljllUHX Mecroo6HTaHHH. Bepoj(THO, 3TH :llCe 

CCHCOPHhle MCxaHHJMhl JICJKaT B OCHOBC CCJOHHhlX H penpO.LlYKfHBHhlX MHrpauHH pb16, 

XOMHHfOBhlX peaKUHH (nOMOraIOUJ.HX BOJBpaJ..U.aTbCjl B POllHhlC MeCTa), nHlUC.ll06blea

Te.JlbHOro nOBe.LlCHHjl H T • .Ll. 

l.faeecTHO, 'ITO MHOfHC BH.Llhl JIOCOCCit coeepwaiar aHMPOMHhlC (npoTHB TC'ICHHJI) 

HepecTOBble MHrpauHH B eepxoehll peK nOCJie HCCKOJlbKHX JICT HaryJia H COJpeeaHHJI 

B Mope, KY.Lla MOJIO.llb CKaTblBaeTCjl BCKOpe nOCJie BblKJieea. Bo epeMjl MOpCKOH ct>aJhl 

pocTa H pa38HTIDI JIOCOCH npeO.LlOJJCBalOT MHOfHC TblCjllfH KHJIOMCTpOB B OKeaHe, HO Ha 

HepecT OHH BOJBpamaJOTCjl B re )KC peKH, f.llC po.LlHJIHCb caMH. CTpH 3TOM HCKOTOphle 

BHJJ.hl (HanpHMCp, ceMra, Sa/mo sa/ar, CM. PHC. 81, 6) coeepwaiar HepeCTOBhlC MHrpa-



lDIH HCQZIHO.KPSTHO 8 TC'ICHHC CBOCA :JKK3HH, llpyrHC (6 8H,D;08 THXOOKeaHcKHX JIOCO

ceA) no 3a8epllICHHH HCpeCTa norH6alOT. Bo38paIUWICb K MCCTY C80Cf0 po.JK.lI.CHH.R (K 

«llOMY•), JIOCOCH PYK080llCTB)'10TC.R cneuH$H'ICCKHM JanaxoM 80.llHojt pacTIITeJibHOCTH 

H no'l8bl, xapaK.TepHblM JlJl.R •C8oero• HepeCTHJIHIUa. Morron& Jiococejt HMnpHHTHpyeT 

(Jane'laTJie8aCT) TIH o6oH.RTCJibHhle CTHMYJihl c8oero •llOMa•, a JaTeM, cKaThl8a.Rcb 

8 OKeaH, - TaKHe :JKC CTHMYJibl H 8 80.llC npHTOK08, 8na.naIOIUHX 8 OCH08HOC PYCJIO 

peKH. Bo38pamaBcb :JKe qepe3 4- 5 JICT Ha ttepecT, 83poCJible oco6H PYKOBO.llCTB)'JOTC.R 

o6pamojt nOCJIC,ll08aTCJibHOCTbIO 3ane'laTJieHHblX OPHCHTHpo8, 'ITO H npH80.llHT HX K 

MCCTY co6cTBCHHOro no.RBJICHH.R Ha C8CT. KaK npa8HJIO, HCKOTOpoe KOJIH'ICCTBO no

JI0803PCJiblX oco6et\ c6HeaCTC.R c icypca, 'ITO o6ecne'IH8aC'f 8H,D;8M HCKOTOpoe nepe

MCIIIH8aHHC nonyJI.RUHt\ H OCBOCHHC H08blX 80,llOeM08. 

Bnpo'leM, )J.a}Ke y ocewiblX 8H.ll08 pb16 CYIUCCTBYCT npHBJ13aHHOCTb K onpt11.C11CHHOMY 

Y'f&CTKY aKBaTOpHH, KOTOporo OHH MOryT npHJtep:JKHBaTbC.R Ha npoTSOKCHHH HCCKOJib

KHX neT, onoJHa8aB ero no KaKHM-TO KOHKpCTHblM npH3HaKaM. TaK, Ha6JI1oneHHe Ja 

Me'leHbIMH 83pOCJib1MH oco6.RMH aMepHKaHcKoro OK}'H.R 8 .ll8yx peKax IIITaTa HHJJ.HaHa 

nOKaJaJlO, 'ITO 4/5 MC'ICHbIX pb16 OCTa8aJ1HCb 8 npe.n:Cl'lax MecTa HX nOHMKH Ha npOT.R

JICCHHH, no KpaMHet\ Mepe, 'leTblpeX JICT. Do.nee roro, 6YJlY'IH nepeMeIUeHHblMH 8 npyrae 

Y'faCTKH pe'IHOI'O 6accet\Ha, MC'ICHbIC OC06H 8cerna 8038paIUaJ1HCb Ha C80A yqacTOK. 

Pbl6bl xopoIIIO JanOMHHaIOT 8HCIIIHHe opHCHTHpbl C80HX npH8bl'IHbIX MCCT006H

TaHHA H npHJtep:JKHeaJOTC.R HX, nonaBJIR.R .llC30pHCHTHPyJOIUCC BJIH.RHHC 3Ha'IHTeJibHblX 

H3MCHCHHjt 8 OKp}')KaJOmet\ o6cTaH08Ke 8 xone CC30HHblX H3MCHCHHt\ fH.llPOJIOrH-

11CCKOI'O pe:lKHMa 80.llOCM08, 8CreTaUHH 80.llHblX paCTCHHjt, CKOpoCTH TC'ICHH.R 80.llbl 

H T.n. 3KcnepHMCHTbl c .n:peccHp08KOt\ pa3JIH'IHblX 8Hll08 pe'IHblX pb16 (n.JJOT8bl, 

npecHOBOllHblX KaM6aJ1, KOJIIOIIICK, 6bl'IK08 H T. n.) HarmmHo noKa3aJ1H, 'ITO pb16bl 

cnoco6Hbl 'ICTKO pacnoJHa8aTb pa3Mepbl, cf>opMy, OKpacicy H npyrHe oco6eHHOCTH 

OKp}')KaJOIUHX HX npenMeT08, HcnOJib3Y.R HX KaK opHCHTHpbl, 'IT06bl OCTa8aTbC.R Ha 

Mecre, y.n:ep:lKH8WICb npOTH8 Te'ICHH.R. K 3TOMY Ha.no npH6a8HTb H cnoco6HOCTb pb16 

TOHKO pa3JIH'laTb o6omITCJibHble CTHMYJibl, HCXOll.RWHC KaK OT pb16 llpyt'HX 8H.ll08, TaK 

H OT pa3JIH'IHblX 80.llHbIX pacTCHHt\. 

Cnoco6HOCTb 8038pamaTbC.R Ha c8oA yqacroK, no-811,D;HMOMy, HMeeT 8H.llocneuH-

4>H'ICCKHe orpaHH'ICHHR. TaK, 8 onblTax Ha BepMynax 6hIJio noKaJaHo, 'ITO 83pOCJible 

OC06H .l(ByX 8H.ll08 rpynepo8, nepeMeIUeHHbIC Ha paCCTO.RHHC 8 HCCKOJlbKO COTeH MeTpo8 

c OllHOro KOpaJIJIOBOro PH4>a Ha npyrot\, HCH3MCHHO 8038paIUaJ1HCb Ha MCCTO C80CI'O 

nOCTO.RHHOro o6HTaHHH. 0.n:HaKO 8 aHaJlOfH'IHblX 3KcnepHMCHTax pb16bl-aHrCJibl R 

pb16bl-6a6o'IKH, KOTOpble 06bl'IHO :JKHeyT napaMH, HHKorna He 8038paIUaJ1HCb Ha C8ojt 

PH$. CTOJib :JKC Hecnoco6HbIMH K XOMHHry OKalaJlHCb H HCKOI'Opble 8H.llbl (HanpHMep, 

p1116bl-6enKH, Holocentrus) c HO'IHOt\ aKTH8HOCTbIO. 

nopaJHTCJibHO, 'ITO HCKOTOpble 8H.llbl 6bl'IK08 (HanpHMCp, 6:bl'IOK-6aTHI'06JIYC, 

Bathygobius soporator), o6HTaIOIUHe 8 npHJIH8HO-OTJIH8Hot\ JOHe, BO 8peMJ1 OTJIH8a He 

y.n:ep:JKH8aJOTC.R 8 •'lf)KHX• Jly-:JKMUaX Ha 6epery H 8038pamaIOTC.R 8 •CBOt\• .KPOllIC'IHblt\ 

BO.lloeM, llllJKC CCJIH OH HC811,D;HM 3a rp.R,llaMH KaMHCA H necKa, KOTOpble Ha.no npeono

JleTb Ha nYTH K «,llOMy•. 

B om.rrax Ha MC'ICHblX oco6Ax Roccus chrysops 8 ooepe MCH.ll.OTa (wraT BHCKOHCHH) 

6:blJIH npeJlllpHH.RTbl nonhlTKH 8bl.RCHHTb MexaHH3Mbl nOHCKa MCCTa HepCCTa, pacnorro

JICCHHOro Ha HC6onbIIIOM yqaCTKe y ceeepHoro 6epera 03Cpa 11JIOIU3llbl0 8 39,4 KM2• Ilo

MC'ICHHblX oco6ejt 8blnyCKaJIH 8 pa3Hbl.X MCCTa.X OJepa, CHa6nH8 no11J1a8KaMH Ha HHTKC, 

ll1'06b1 Ja nepeMemeHHeM phl6oK MoJKHo 6hIJio Ha6mo.naTh c paCCTo.RHH.R. B coJIHC'IHYfO 

nOroJtY Bee 8blnyillCHHblC oco6H nepBOH8'1aJibHO HanpaB1UIJIHCb Ha ceeep, .llOCTHm:yB 
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ceeepHOro 6epera, Ha'IHHMH HCKaTb HepeCTHJIHWC, nepeMCWaJICI> MOJII> 6eperoeoA 

JIHHHH. flJioxas1 BH.LlHMOCTb Mewana no.nonblTHblM OC06ffM HCKaTb ceeepHblA 6eper. 

A npH 6JIOKHpoeaHHH HX 060tu1TCJlbHOA CHCTCMhl OHH OKaJanHCb Hecnoco6HblMH 

OTLICKa.Tb caMO HepecTHJIHWC. 

B on1>rrax c Me'leHblMH BJPOCJihlMH oco6ntH Pff..!la BHllOB .llanbHCBOCTO'IHhlX JiococeA 

o6HapYJl(eHa HX cnoco6HOCTb Bbl6HpaTb HYJKHblA aJHMYT llBIDKCHHJI B OKeaHe, B TOM 

'IHCJIC H B naCMYPHYJO noro.LIY, H no HO'laM. 

npHBC.lleHHblC npHMepbl Harmta,HO nOKa.JblBaJOT, 'ITO pb16bl CnocOOHbl OCBaHBaTI> 

npHCyuzytO HM cpe.LIY o6HTaHHff H paJMCWeHHble B HCA pecypcbl c He06bl'laAHOA 34>

<l>eKTHBHOCTblO, 'ITO, B CO'ICTaHHH c BblCOKOA nJIO.llOBHTOCTblO, HCCOMHCHHO, onpe.!le

JlffCT H OrpOMHYJO 'IHCJICHHOCTb MHOrHX BH.LlOB pb16. noc'IHTaHO, HanpHMep, 'ITO y 

BOCTO'IHoro no6epe)l(bff CWA Ja 'leTblpe npoMblCJIOBbIX Mecffua BblJlaBJJHBaCTcff OKOJIO 

10 x 109 oco6eA Jiy<t>apff - HCKJIIO'IHTeJibHO npO:lKOpJIHBOro BH.Lla, C'bC.llatowero, K3IC 

noJiaraIOT, Ja 3TOT )l(C cpoK OKOJIO 10 x 1012 CBOHX .lKCpTB. 3-ro JIHWHHA paJ roeopHT 0 

qpeJBbl'laAHOA npO.lIYK'fHBHOCTH MOpff H, B 'faCTHOCTH, Hace.JUIIOWHX ero pb16, npHtleM 

maBHblM o6paJOM KOCTHCTblX. 

Ho npo.nyKTHBHOCTb OKCaHa He O.llHOPO.llHa Ha BCCM npOCTPaHCTBC aKBaTOPHH. 

B ocHoee 3TOA npo.nyKTHBHOCTH, ecrecTBCHHO, Jie:lKHT <t>oTOCHHTeJ, KOTOpblA ocy

wecTBJiffeTcff npeHMYWCCTBCHHO .llHaTOMOBblMH 80.llOPOCJiffMH H npOHCXO.llHT Ha 

my6HHax .no 200 M. HHreHCHBHOCTb noro npouecca npH npo'IHX paBHhlX ycJioeH

ffX CHJlbHO JaBHCHT OT npHCyYCTBHff MHHepanoe, npe)l(.lle ecero <t>oc<t>opa, aJOTa H 

icpeMHHff. 3'rn MHHepanbl, eoBJJe'feHHble e npoueccbl KpyroeopOTa, oceo60)1(.lla10TCJ1 

MHJCpOOpTaHHJMaMH-pe.nyueHTaMH H CKanJIHBaIOTCff y .llHa. Ha OTHOCHTeJibHO He6oJib

WHX my6HHax, B o6JiaCTH MaTepHKOBOro WeJib<l>a OHH OCTaIOTCff B npe.neJiax aKTHBHOA 

JOHbl, HO Han a6HCCaJiblO BblXO.llffT HJ Hee H MOryT eepH)'TbCff B peJyJibTaTe no.z:n,CMa 

rny6HHHblX 80.ll (anBeJIJIHHra), KOTOpblA npoHCXO.llHT JIHWb npH onpe.neJieHHblX KOH

JCpCTHblX yCJIOBHffX. Bo-nepeblX, nepeMeWHBaHHto cnoco6cTeyeT JHMHHA Jie.noei.iA 

noicpoe, no.n KOTOpblM o6paJYJOTCff nopUHH caMoA nJIOTHOH, OTHOCHTeJlbHO Tff)l(enOA 

80.llbl (OXJia)l(.lleHHOA H OOJiee COJieHOH - HJ-Ja BblMOpa:lKHBaHHJI). norpYJl(affCb, OH8 

BblTeCfUICT Haeepx my6HHHble BO.llbl. B .npyrmc MeCTax OHH JaMewaIOT noeepXHOCTHble 

CJIOH, •paccyYnatoWHCCff• no.n BJIHffHHCM HCCKOJlbKHX KpynHblX MOpCKHX TC'ICHHA, 

KOTOpble HanpaBJICHbl K 3KBaTopy WJ.OJlb MCpH.LlHaHOB H OTKJIOHfflOTCff K Jana.ny non. 

.llCACTBHCM KOpHOJIHCOBblX YCKOpeHHA. nepyaHCKOC TC'ICHHC nopo)l(.llaeT MOWHYJO 

JOHY aneeJIJIHHra y 6eperoe qHJIH, DeHreJibCKoe Te'leHHe y 6eperoe HaMH6HH, KaHap

CKoe - Jana.nHee Caxapbl. no aHaJIOrH'IHblM npH'IHHaM B JOHC 3KBaropa BOJHHKalOT 

HC6oJibWHe paJpblBbl naccaTHblX Te'ICHHA. 

Pb160JIOBCTBO - eepOffTHO, HaH6011ee npO.lIYK'fHBHblA cnoco6 .ll06bl'IH nHWCBYX 

pecypcoe .llJljl 'leJIOBC'ICCTBa, n011yqaeMblX HJ HCKYJibTHBHpyeMblX HCTO'IHHKOB. KaK 
nOKaJblBaIOT apxeOJIOrH'ICCKHe pacKOnKH, pb16bH KOCTH ecype'laIOTCff cpe.nH KYXOHHhlX 

OTXO.llOB ewe Ha naJieOJIHTH'ICCKHX CTOffHKax .npeeHero 'leJIOBCKa. Cy.llff no .npeBHHM 

HaCKaJibHblM PHCYHKaM H HaCTeHHOMY HepomH<l>H'ICCKOMY nHCbMY emnTffH, YJKC 38 

20 BCKOB .no HODOR 3Pbl JllO.llH YMeJIH HCnOJib30BaTb .llJljl pb16HOA JIOB/IH rapnyHbl, CeTH, 

nJieTeHble JioeywKH H y.no'IKH c KPto'IKOM H JiecKoA. 0.nHaKo HacTOffWHA pb16HhlA 

npoMblCeJI paJBHBaJICff napaJIJieJibHO c coeepweHcmoeaHHeM MopcKoro cy.noxo.nCTBa 

H TeXHH'leCKHX cpe.ncm .llJlff Maccoeoro eblJloea p1>16bl. Y:lKe c IX e. 6pCTOHUbl, a He

CKOJibKO no3:lKe H roJIJiaH.llUbl, HCMUbl H aHr.llH'laHe HayqHJIHCb BblJlaBllHBaTb 60JibWHC 

KOJIH'ICCTBa CeJihll.H, JaroTaBJIHBaJI pb16y enpoK CHa'laJia B cyweHOM, a no3)1(e B co

JICHOM H KOil'ICHOM BH.llC. c xv B. MC)l(Jzy HOpMaHHaMH, aHfJIH'{aHaMH, HCnllHUaMH R 
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IJOpT)'I'8JlbUllMH 38PQlnf.110Cb conepHH'ICCTBO Ja llOOhl'I)' TPCCKH B ceeepHoA ATJiaHTHJCe. 

H YJKC K KOHUY XIX eeKa o6HapyxHJIHCb nepeble npHJHaKH qpeJMepHoA 3Kcruiya

TaUHH MOpcKHX pb16HblX pecypcoe, llTO npuee.no K C03b1BY B 1899 r. nepeoA MeJK.n)'

HapOllHOA KOH¢>epeHUHH no pa3pa60TKe MeTOllOB pauHOHa.JibHOI'O HCnOJib30BaHJUI 

npoJzyKTOB MOPJI H KOOPllHHaUHH HCCJICD.OBaHHA 6HOJIOrHH MOpcXHX pb16 ycHJIIDIMH 

crpaH-yqacnrnu KOH¢>epeHUHH. 

K Hat1any 1970-x I'OllOB MOpcKoA npoMblce.n pb16bl llOCTMr TaKoro paJMaxa, qro npu

IWIOCb BBOllHTb orpaHHllHTCJlbHble H JanpeTHTeJlbHble Mepbl Ha JIOB pb16bl B npe.Zlenax 

Hau6onee npOllYJCTHBHblX JOH Mupoeoro oKeaHa - e TaK HaJbleaeMoA me.nb¢>oeoA 

30He, KOTOpaJI MO:lKeT BKJllOllaTb npH6peIHblC 80,llbl B npe.ZleJiax 12, 20 HJIH lla.IC 

200-MHJibHOA Ylla.JieHHOCTH OT 6epera. 

B HacroJ1mee epeMJ1 paJpa6oTattbl Me:lKllYHapollHble HOPMbl (KBOThl) BhlJIOBa pb16bl, 

BblnOJIHeHHe KOTOpblX KOHTPOJIHPYeTCJI o6opOTOM roproBblX 6Hp:lK, pblHKOB H nepe

pa6aTblBalOUlHX npe.ZlnpHHTHA no BCCMY MHpy. 

KoMneHCHPOBaTb nOCJICllCTBIDI no.Zlo6Horo paJMaxa pb16onoeHoA HHJIYCTpHH Mo

:lKCT llO HeKOTopoA creneHH KaK npOMblUIJieHHOe paJBe.ZleHHe pb16bl B cneUHa.JibHblX 

BOllOCMax (nPYllOBoe X03JIACTBO), TaK H nonOJIHeHHe pet1HblX H 03epHb1X pb16HblX 

pecypcoe Ja ClleT HCKYCCTBeHHOI'O paJBelleHH.R MOJIOllH pb16 HeKOTOPblX BH,llOB c HX 

nocJie.ZlyioUleA peHHTPOllYK.J.IHeA B aBTOXTOHHble (HCXOllHble) HJIH HOBble BOllOeMbl. 

Cyll.R no HeKOTOPblM llOKYMeHTaM, paJBelleHHe pb16bl c npHMeHeHHeM HCKYCCTBeHHOro 

OIUIOllOTBOpeHH.R npaKTHKOBaJIOCb B KHTae )'JKe OKOJIO 2000 r. llO H. 3., a co CPCllHKX 

eeKOB nOJiyqHJio mHpoKoe pacnpOCTPatteHHe H e Eepone. OiHTaeTC.R, qro e HaCTO.Rlllee 

BpeM.R OKOJIO IO % npecHOBOllHblX aKBaTOpHA HCflOJib3YeTCJI B MHpe llJUI HCKYCCTBCHHO

ro PaJBCllCHIDI pb16bl, nplf'feM ceoe~ npollYKTHBHOCTblO n0.Z1o6Hble xoomtC'fBa HaMHoro 

npeBOCXODJIT ecreCTBeHHble BOllOeMbl. 

0.ZlHaKO KOH<l>JIHKT Me:JK.llY TeXHH'fCCKHM nporpeccoM H CTpeMJieHHeM K oxpatte npH

PQ!lHblX pecypcoe, B TOM llHCJie pbl6Hb1X Janacoe, HeYKJIOHHO HapacraeT. 0co6eHHO 31'0 

CKalblBaeTC.R Ha npeCHOBOllHOA HXTHO¢>aytte, cyw.ecreeHHbl~ ypoH KOTOpoA HaHOCJIT 

l'H.LlPOTeXHHlleCKHe COOpYJKeHHJI' cnnae Jieca, 3arp.R3HeHHe BOll npoMbllllJleHHblMH 

CTOKaMH, Jl!lOXHMHKaTaMH HT. n. H e HaH6oJihUieA creneHH OT 3TOro CTPallalOT npo

XOllHble ¢>oPMbl ueHHblX nopo,ll pbl6. HanpHMep, noKaJaHO, qro Ha ceeepo-JanallHOM 

no6epe:lKbC ClllA HOPMaJibHOMY paJMHOieHHIO aHa.ZlpoMHblX THXOOKeaHcKHx nococeA 
orpoMHblA ymep6, nOMHMO nepet1HCJieHHblX <t>aKTOpoe, HaHOCJIT B03BClleHHble 3,!I,eCb 

50 rH,llpo3JleKTpOCTaHUHA, KOTOpble He TOJlbKO npen.RTCTBYJOT llBH:lKeHHIO B3poCJihlX 

oco6eA K MCCTaM Hepecra, HO H $H3HllecKH yttHllTO:llralOT MOJIOllb pb16, nona.ZlalOUlYIO 

B yyp6HHbl npH CBOCM CKaTblBaHHH K OKeaHy. KpoMe Toro, OHH npeepamaJOT peKH B 

CHCTeMbl c.na6o npOTOllHblX KaCKallOB 03ep, B KOTOpblX JaHJIJllOTC.R HepeCTHJIHUla, Ha

JCanJIHBalOTC.R 3arpJ13HHTC11H, HapymaeTC.R eCTecTBeHHa.R numeBa.R 6aJa pa3BHBalOlllKX

CJI Ma.JibKOB. B pe3yJibTaTe, KaK noKaJhlBaJOT CTc1THCTHt1ecKHe .ZlaHHble, Ja nOCJICllHHe 

150 JleT KOJIHllCCTBO pb16bl B peKSX 3TOI'O pemoHa COKpaTHJIOCb llO 3 % OT HCXOllHOA 

'IHCJieHHOCTM. 

AHa.JIOilf'IHble npo6.neMY cyweCTB)'IOT H e PoccHH. 0co6eHHO 3TO KaCaeTC.R ueHHhlX 

IlpOMblCJIOBblX pb16 BOJDKCKOI'O 6acceAHa, r.Zle nocrpoeH KaCKa.Zl MOWHblX 3JleKTpoCTaH

UHA, npen.RTCTBYJOII.UfX HOpMaJibHOMY eocnpoHJBO.llCTBy, npe)l(Jle ecero, npoXOllHhlX 

¢>opM OCCTpOBblX. 

Ha lla.JibHeM BocToKC, me KOJIHlleCTBO l'H.LlpoTCXHHllecXHX COOPYJKCHHA noJCa ewe 

OTHOCHTCJlbHO HeBeJIHKO H flle Ha npOTHJKeHHH YJKe 6anee nruryBeKa BelleTCJI pa60Ta no 

BOCnOJIHCHHIO pb16HhlX pecypcoe Ja CllCT ,lleJITCJlbHOCTH cneUHaJJ.H3HpoBaHHblX pb160-
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JaBO.aoe, BLIJIBHJlacb .apyra.R onacHaR TeHllCHUH.H. OrpaHWICHHOCTb Ha6opa npoHJBO

.llHTe.neA npH paJBC.llCHHH pb16bl npHeeJJa K CHHXCHHIO fCHCTHllCCKOro pa:moo6paJHJI 

HCK)'CCTBCHHhlX nonym1uHA. IlOMHMO THXOOKCaHCKHX nococeA na TeHllCHUHJI YJl'.C 
npoRBHitaCb Ha npHMepe ceMrn H aMepHKaHcKoro cranbHoronoeoro nococR • 

.llo pacnana CCCP exo.aHit B 'IHCJlO Be.llYIUHX .aepicae no 061:.CMy phl6Horo npoMwc

na. K KOHUY 80-x ro.aoe XX e. o6DeM npoMblCJioeoro noea e paMKaX 6wewero CCCP 

.llOCTHran 9- 10 MJIH T pb16hl B ro.n, tfTO COCTaBJUIJIO OKOJ10 10 % OT MHPOBOfO ypOBHfl. 

B Ha'lane 90-x ronoe ypoeeHb eJKero.aHoA .ao6bl'IH pb16bl B PoccHH COCTaBJUIJl yxe 4-
5 MJIH T, HJ KOTOPblX 300-370 TblC. T/fOJl npHXOJlHTCR Ha BHYfpeHHHC BOJlOCMbl. 

B coepeMeHHhlX yCJtoBHHX HaH6onbWYJO onacHOCTb JlJ1R pb16Hb1X Janacoe PoccHH 

003.!laCT TaK HaJblBaCMblil «HeyqreHHblH JlOB• (6paKOHhepCTBO, TCHCBru!. roproBJUI pb1-

6oA, OTCyrcTBHC yqrn B Bbllla'le JlHUeHJHH, KOHTpO:IUI 3a BhlflOJIHCHHCM OOpe.lleJJCHH.blX 

KBOT H T • .a.). KpoMe TOfO, OTCyYCTBHe MOHHTOPHHra npHpOJlHblX nonynRUHA pb16, 

KOHTpO.IUI Ja HX 3KCOJiyaTaUHCH, HCTOIUHTCJlbHaR Jl06bl'la pb16bl BCCMH BOJMOXHhlMH 

cnoco6aMH (B TOM 'IHCJle 6eCKOHTpOJ1bHhlH CCTCBOH JlOB, npHMeHeHHe «3J1eKTpoy.ao

'ICK• HT. n.) JlHWaIOT COOTBeTCTB)'IOIUHC cnyx6bl BOJMOXHOCTH BCCTH CTaTHCTH'ICCKJdi 

Y'fCT BbUIOBa, ItllaHHpOBaTb ero o6neM, 6HOTCXHH'ICCKHe H oxpaHHble MeponpHRTHJI, 

nPOBOJlHTb HC06XOJlHMble HayqHblC HCCJlC.llOBaHHR. 11 XOTJI B IlOCJIC,llHHe fO.llbl B CBRJH 

co cnanoM npOMblWJICHHOro H CCJlbCKOXOJRHCTBeHHOfO npOHJBOJlCTBa, a Jao.aHO H 

)'MCHbWeHHeM JarpRJHRIOIUHX croKoB, oco6eHHO Ha ManblX peKaX ueHTpa PoccHH, 

ofu.eKTHBHO COllUIIOTCR 6naronpHRTHble 3KOJIOfHllCCKHe yCJIOBIDI .lJ)UI BOCCTa.HOBJICHHJI 

BMJ].OBOro paJH006pa3HJI H 'IHCJlCHHOCTH pb16bl, 6eCKOHTpOJ1bHblit XKWHH'ICCKHH JlOB 

CBOJlHT Ha HeT 3TH nOJlOJKHTeJibHblC TCHJICHUHH. Ilo JlaHHbIM PbI6HaJl30pa, ypoeeHb 

no.ao6Hou HCTpe6HTCJlbHOH: .aeRTCJibHOCTH B 5- I 0 paJ npee1>1waeT 061.CM neraJibHoro 

npoMbicnoeoro noea. B 3THX ycnoBHRX HacymHoit 3a,aaqeJ:f RBJlReTcR Hanrutc.HBaHHe 

KOHTpOJlJI 3a JlOBOM Pbl6bl, paJpa60TKa MCPOilPHRTHH no BOCCT8HOBJ1CHHIO pb16HblX 

pecypcoe, a TaKJKe COJJlaHHe CTpfKTYP, OTBeTCTBCHHbIX Ja nnaHHpoBaHHe H pauHO

HaJlbHyl() opraHHJaUHIO pbl6Horo npOMblCJla Ha HayqHoA OCHOBC. 

KAACC 3EMHOBOAHblE. MAM AMCl>M&MM (AMPHIBIA) 

3eMHOBO.llHble - nepeblA XJiaCC HaJeMHblX TI03BOHO'IHblX, H B HX opraHHJaUHH 

COCJlHHHIOTCJI, c o.aHoA CTOpoHbl, nporpeccHBHble ceoACTBa, CBRJaHHhle c JaBoeBaHHCM 

HaJeMHoA Cpe.llbl o6HTaHH.H, a c .apyroit - HCKOTOpble 'ICpTbl, coxpaHHBWHCCH OT pb1-

6oo6paJHhlX Ilpe,.!J.KOB H CBMJJ.ereJibCTB)'IOIUHC 0 HCilOJIHOTe H8cryTIHBWHX nepeMeH. 

IloKHHyB 80.llHyl() cpe.ay, JeMHOBOJlHble OKaJaJlHCb no.a llCACTBHCM HH'ICM He KOM

neHCHpoeaHHOA CK11bl THJKCCTH H Bblpa60T8J1H npHHUHilHaJlbHO HHOH, tteM y pb15, 

cnoco6 nepeJIBHJKCHH.H - npH nOMOIUH Pbl'laJKHblX KOHC'IHOCTeH (TaK HaJblBaeMblX 

nRTHilaJlblX), ccpopMHPOB8BWHXCJI HJ napHblX rutaBHHKOB. IlpH 3TOM TIOJIC JaJlHHX 

ICOHC'IHOCTeA DOJIY'fHJI npo'IHOe KpenneHHC Ha noJBOHO'IHHKe - K KPCCTUOBOMY no

JBOHK)'. CcpopMHpoeanacb ManTaUHH K e1:o1nonHeHHIO Heo6xo.aHMhlX npH KopMe:IKKe 

.llBHJKCHHA fOJlOBbl (B TOM 'IHCJle TOHKHX) He BMeCTe c yYJlOBHIUCM, a OTHOCHTCJlbHO 

Hero, e CBHJH c tteM o.aHH noJBOHOK npeepaTHJ1cJ1 B weAHblA. B no3BOHO'IHHKe aM

cpH5uA HJ TyJtOBHIUHOro ar.aena BY.11.eJJHJIHCb meAHllllA H JCpCCTUOBblA, ecero HX CTBJIO 
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'1eTb1pe, a He JI.Ba, JCaK y pb16. Bo:mywHU cpe,na C03,llaJia HOBblC yCJJOBIDI .ll.l:ilxaHIDI. 

Oneal OT JKa6epHoro .ll.blX.aHIDI npHBCn K onpeJJ.eJICHHOMY ynpoweHHIO KOHC'I'pYJCllHH 

BHCUepa.n:bHOfO 'lepena, B 'laCTHOCTH K caMOCTO.RTeJibHOMY Kpe11.1IeHHIO 'leJIIOCTHOA 

Jl}TH Ha MOJfOBOM qepene, T. e. K ayrocTHJIHH. Ilo.RBHJIHCb Jienrne KaK cneUHaJIHJH

poeaHHblH opraH BO:mylllHOro .ll.blXaHH.R, BCJieJJ.CTBHe 3TOro B KPOBeHOCHOA CHCTCMe 

BOJHHK BTOpoA Kpyr, B cepJJ.ue - JI.Ba npe.ncepJJ.H.R; KPOB006paweHHe CTaJIO CMewaH

HblM. 8olll}'WHWI cpe,n.a pe3KO HJMeHHJia ycJIOBH.R BOCnplUlllUI JBYKOB H B OTBeT Ha '.n'O 

cQ>opMHpoBaJIC.R HOBblH OT.ll.eJI - cpeJJ.Hee yxo c 6apa6aHHOA nepenOHKOA H CJiyxOBOA 

KOCTO'IKOH, crpeMeHeM. lllar BnepeJJ. CJJ.eJlaH aMcpH6H.RMH H B pa3BHTHH fOJIOBHOro 

MOJra - HX nepeJJ.HHA M03f Pa.3.lleJieH WeJiblO Ha JI.Ba nOJIYlllapH.R. 

Bb1XO.ll. aMcpH6HA Ha cywy He nopBan HX apxaH'IHblX CB.RJei:t c BO.ll.HOA cpeJJ.o:A. 

KaK npaBHJIO, HX HHJJ.HBH,llyaJlbHOe paJBHTHe BKJIIO'laeT CTMHIO BO.ll.HOA JIH'IHHKH H 

MeTaMopcpoJ. Hx fOJIWI KO.lKa npoHHUaeMa .ll.Jl.R BO.ll.bl H TeM caMblM .ll.Jl.R faJOB, 'ITO 

fiOJBOJUleT ocyweCTBJUITb 3cpcpeKTHBHoe KO.lKHOe .ll.blXaHHe, HO JaCTaBJI.ReT JJ.epJKaTbC.R 

803Jle 80.ll.bl HJIH BO BJIUCHblX 6HOTonax, HHa'le .lKHBOTHble 6b1CTPO o6eJBO.lKHBalOTC.R. 

3'ra TPY.ll.HOCTb HeHJ6e.lKHa HJ-Ja OTCYTCTBH.R rpy.ll.HOA KJieTKH H o6yCJioBJieHHOro ~M 
HecoBepweHCTBa JlCf'O'IHOro .niiixaHH.R, KOTOpoe He MO.lKeT nOKPhlTb scei:t narpe6HOCTH 

opraHHJMa B raJ006MeHe. 

IlOCTO.RHHO BJla.lKHWI KOJKa aMcpH6HA arpaxaeT ewe 0.llHY HX oco6eHHOCTb - 80-

.llHblA THn o6MeHa BeWeCTB, KOTOpblA paCC'IHTaH Ha H36hlTOK BOJ],bl BO BHeWHe:A cpe,n.e; 

HX TYJIOBHmHwt nO'IKa eCTb opraH BblBC,lleHIDI BOJ],bl. 

HJ rpex rpynn coBpeMeHHblX aMcpH6HA HaH6onee THnH'IHOA MOJJ.eJiblO nepBoro 

HaJeMHOro noJBOHO'IHOfO peJOHHO C'IHTaTb XBOCTaTblX JeMHOBO.ll.HblX. 0JJ.HaKO no 

pacnpocrpaHeHHIO, pa3H006paJHIO H npaKTH'leCKOH JJ.OCTynHOCTH nepsoe MeCTo Ja

HHMalOT JUlfYWKH. IlOOTOMY H llleCb B Ka'ICCTBe OCHOBHOro o6beKTa .ll.Jl.R paccMorpeHIUI 

opraHHJaUHH aMcpH6HA npHH.RTa rpaB.RHWI JI.RrywKa (Rana temporaria). 
Baeweee CTpOeHHe. HecMorp.R Ha OTMe'leHHble JJ.OCTOHHCTea mrrywK.H KaK MO

.ll.eJlbHOro npeJJ.CTaBHTeJI.R aMcpH6HA, noJieJHO noMHHTb, 'ITO ee BHeWHee crpoeHHe 

HeTHnH'IHO .ll.Jl.R npHMHTHBHblX HaJeMHblX noJBOHO'IHblX, o6JiaJJ.aTeJieA .ll.JIHHHOfO 

TYJIOBHWa H XBOCTa. CTpoeHHe Tena JI.RfYWKH HCnblTaJIO Ha ce6e CHJibHoe BJIH.RHHe 

HCnOJibJyeMOro eio cnoco6a nepeJJ.BHXeHH.R npbl:lKKaMH. y Hee KOpOTKOe H WHPOKoe 

TYJIOBHWe, XBOCTa HeT, a we.R HeJaMeTHa (puc. 91, A). KoHe'IHOCTH KIDKY'fC.R JJ.OBOJibHO 

AllHHHblMH, oco6eHHO 38.llHHe. fonoea WHPOKa H CIIJllOCHYTa CBepxy BHHJ, npopeJaHa 

.ll.JIHHHOH pOTOBOH WeJiblO. Ilo 60KaM fOJIOBbl pacnOJIO.lKeHbl KpynHble fJiaJa, CHJlbHO 

BblCTyllalOWHe BBepx, HO BTJVK.Hble, cnoco6Hble norpyxaTbC.R B rJiaJHHUy. HMelOTCJI 

BCKH - BepXHee, HH.lKHee H Ja HIDKHHM BeKOM ewe rpeTbe, HJIH MHfaTeJibHWI nepe

IlOHKa. IlOJa.llH rnaJa Ha K.aJKJJ.OA cropoHe BH.!leH KPYfJiblH yqacTOK KO.lKH, o6BeJJ.eHHblA 

060.ll.KOM, - 6apa6aHHWI nepenOHKa. IlepeJJ. fJlaJaMH Ha Kpa.RX BepXHeA CTOPOH.W 

fOJIOBbl pacnOJiaraeTC.R napa HOJJJ.peA. Ha nepeJJ.HHX KOHe'IHOCT.RX no 'leTblpe CB0-

00.ll.HblX naJibUa, Ha 38,llHHX - no n.RTb naJibUeB, KOTOpble COeJJ.HHeHbl JlJlaBaTCJibHOA 

nepenoHKOH. Bee TeJIO JUlfYWKH IlOlq)blTO He.lKHOA, fJIMKOH H IlOCTOJIHHO B.IUl.lKHOA 

KO.lKeA, KOITeH Ha naJibUax HeT. 

KolKtlwe noKpoaw. He.lKHa.R H BJUlJKHaJI KOJK.a JIJ1rymK.H He HMeeT HH KOCTHlllX 

'lewyA, HH KPynHblX poroBblX o6pa30BaHHA, HO QllHH CJioA oporoseBWHX K1leTOK Ha 
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Pac. 91. Ilpe.!lCTaBHTCllH COBpeMCHHhlX aMcl>H6HA: 

A - cM6MpclWI m1rywKa (Rana amurensis); 5 - KaBIC&JCllWI C&118MULllP8 (Mumuiella cauca.rlca); l -
K8p)'XHWI HOlllpll; 2 - I'1183; J - 6apa5aHHU nepenoHU 

noeepXHOCTH 3nH,!lepMHC3 ecC JKe ecn., OH 38lllHUl8e'f pacnOJIOJKeHHble no.n HHM ~ 
KJieTKH, HO .neJiaeT HeB03MO:lKHOR ceKpeUHIO O.UHOKJieTO'IHblX KO:lKHblX )l(eJieJ. 003TOMY 

JUlryillKa o6Jia.naeT TOJlbKO CJIO:llC.HblMK, MHOroKJieTO'IHblMH KO:lKHblMH )l(eJJeJaMH. 0HH 

B03HHKalOT B 3nH,!lepMHCe, HO B xo.ne paJBHTHSI norpy::iKalOTCSI HJ Hero B KOPHYM, HMeIOT 

nOJIOCTb BttyrpH MaCCbl ceKpeTOPHblX KJieTOK, 60Jiee HJIH MeHee )].JIHHHblR BhlBO.UHOR 

npoTOK H TOHKYJO o60JIO'IKY HJ rna.nKHx MblWe'IHhlX BOJIOKOH, cnoco6H}'10 KOH'lpOJIH

poeaTb Bbl,lleJJeHHe co.nepJKHMOl'O. DoJlblllHHCTBO )l(eJJe3 - CJIH3HCTble, yaJIIDICHSllOIUHe 

noeepXHOCTb KO)l(H, HO ecTb H 6eJIKOBble, HanpHMep H.llOBHTble. B COOTBeTCTBHH c 

.UblXaTeJibHoR <t>YHKUHeR, KOTOPYlO BhlnOJIHSleT KO)l(a, KOPHYM 6oraT KpoeeHocHblMH 

KanHJinsipaMH. Ko)l(a JIHUib MecTaMH npo'IHO npHKpenneHa K Jie)l(aIUHM no.n HeR 

MblWUaM, a Ha 6oJibUieR JUIOIUa.nH Jierx:o OTCJiaHBaeTCJI OT HHX, OCTaBJUIH cB06o.nH1i1e 

npOC'lpaHCTBa - JIHM<f>aTH'lecKHe MeWKH. 

CKe.neT. Ocesou cKellem m1rywKH 'lpeJBbl'laRHo yic:opo'leH (pHc. 92 ), co.nepJKHT 

ecero 9 nooBOHKOB (23-25), a XBOCTOBhle n03BOHKH JaMeHeHbl B HeM CD.HHOii KO

CTO'IKOR - YPOCTHJieM (urostyl; 22), KOTOpblR He BblCrynaeT 3a npe.u,eJibl l)'JIOBHUl8. 

TCJia noJBOHKOB npouenbHbl, OHH colLJleHS110TCJ1 Mex.ny co6oii cycTaeaMH c nepe.u.

HeeorHyroR noeepXHOCTblO. BepXHHe .nyrK noJBOHKOB Hecyr KOPOTKHe OCTHCTlilC 

O'lpOCTKH, a enepe.n. H HaJa.n OT OCHOBaHHR Kax.noro BblCTyrialOT COlLJleHOBHble or

pOCTKH, coe.nHHSllOIUHe .nyrH coce.nHHX no3BOHKOB H TeM yic:peIUISllOIUHe nOJBOHO'l

HlilR KllHaJI - BMeCTHJIHIUC JJ)UI cnHHHOl'O MOOra. B OOKa OT OCHOBUIHJI eepxHeR A)'l'll 
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1 2 3 

Piie. 92. CXClltr IDIJ'YIIIKH. BK.11 ceepxy; Ha 11eBOA cropoHe qepena noJCpoBHJ.i:e KOCTH YJWTCH&1: 
1 - npe!l'ICIJJOCTHIUI KOCTb; 2 - HOCOBIUI KOCTb; 3 - eepXHeqenJOCTHIUI KOCTb; 4 - .llOOHOTeMCHHIUI KOCTb; 

5 - 11.llBCTHHK8 nQII'bjlll:i'IHOf'O annapaTa; 6 - qewyAqaTaJI KOCTb; 7 - KB8.!1.p8THO-CICy.11088JI: KOCTb; 8 -
crpeMll; 9 - H8.llllonaroqHYA xp11w; JO - npe.anepablA n8.lleu; // - 4>8.llaHrn nan&uea; 12 - n11cTi.; 

13 - 3allllCTbC; 14 - KOMJl.llCKCHaJI KOCTb npe.11n.11eq&11; 15 - 11.11eqeaasi KOCTb; 16 - 6e.apeHHaJI KOCTb; 

17- 11.lllOCHB; 18- cnelUWIH3HpoBaHHhle KOCTK npenrunocHhl; 19 - KOMJ1.llCKCH8ll KOCTb l'OJICHH; 20 -
cell81fHWHIUI KOCTb; 21 - no.nBJJlOWHaJI KOCTb; 22 - ypocTHJib; 23 - KJ)eCTUOBbllt noJBOHOK; 24 - T)?IO

BHWHblC n03BOHKH; 25 - weltHhlA no3BOHOK ; 26 - nepe.aHeywHaJI KOCTb; 27 - nepe.aHHA poxol: 

IJQaWl3bl'IHOl'O annap&Tll; 28 - He6HOKB8Jlpanu.tA xptllll.; 29 - K.llHHOBH.llHO-o6oHJITellhHIUI KOCTb 

orxo.zurr nonepC'IHhlC OTpOCTKH. llleitHhl1t TIOJBOHOK nonepe'IHhlX OTpOCTKOB JIHWCH, 

K.aK H nepe,.rJ.HHX CO'lLJICHOBHhlX, HO HMCCT enepC.llH napy Herny6o1rnx cycraBHblX ena

.ztHH J1JUl co'lLJieHeHIDI c JaTbLJIO'IHhlMH MhlW.CJIKaMH qepena. TyJIOBHW.Hhle noJBOHKH 

(ceMb) TIOC'rpOCHbl HaH6oJiee THTIH'IHO. K nonepC'IHblM O'rpOCTKaM C.llHHCTBCHHOro 

ICJ)CCTUOBoro TIOJBOHJCa (23) npHKPCTIJICH TIOSIC 3a.11HHX KOHC'IHOCTCit. y JISlrylllKH 

HCT pe6ep, HO CCTh .11pyn1e 3JICMCHThl, KOTOpblC paJBHBaKYrCSI HJ MaTepHaJia MHOCCTIT 

H npHHa.LLIICJKaT OCCBOMY CKCJICTY. 3'ro HenapHblC ll'YllHHa H npC.!llJ'YllHHa, KOTOPhlC 

cpacralOTCSI c TIJIC'ICBblM TIOSICOM. 

l/epen JISlfYWKH npe.ncTaBJISICT co6o1t CllHHblit KOMTIJICKC (pHC. 93) MOJroeoro 

qepcna, BHCUCPaJibHOTO H KOIHOTO CKeJICTa. JIHWb HCMHOfHC ero 'laCTH coxpamncrr 
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TY HJIK KHYIO creneHb caMOCTOHTeJJbHOCTH. Ho npK paccMOTpeHKK qepena Bblll>llHO 

npoc.TleJlHTb OTllCllbH}'JO cynb6y l<IDK.llOl'O KOMilOHCHTil. Oco6oro BHHMaHIDI 3aCJIYXHBaeT 

cneuH<t>HlfCCKaJI o6ma.si: <t>opMa qepena, OlfCHb WKpoKOl'O, CllJIIOIUCHHOl'O ceepxy BHH3. 

TaKa.11 <t>opMa noeblwaer npoHJBO.llHTeJibHOCTb poTOrJIOTOlfHOH no11ocTH B KalfCCTBC 

HafHC'TaJibHOro Hacoca, KOTOpbdt y 3CMHOBOllHblX npK OTCyrcTBKH Il>YllHOA KJICTKH 

CJIYXHT CllHHCTBCHHblM cpe.llCTBOM BCHTHJI.SIUKH 11erKHX. 

Ocesou 'lepen ecex coepeMeHHblX 3CMHOBOllHblX OTHOCHTC.SI K ruJaTK6aJa.JlbHOMY 

THUY (qepen c WHpOKHM OCHOBaHHeM: M03f pacno11araeTC.SI MCJK.llY maJHHUaMH). 

B CTeHKaX qepenHOH KOp06KH MHOro xp.11ma H ecero HCCKOJlbKO 3aMe1Ual01UHX OKO

CTeHCHHtt 3To napHble OOKOBblC JaTblJIOlfHble KOCTH (exoccipitale; PKC. 93, 8), OHH 

06paMJI.1110T JaTblJIOlfHoe OTBepCTHe H o6paJYIOT napy KPYUHblX 3aTblJIOlfHblX MbllUCll

KOB (condylus occipitalis; 9) llll.11 colfJleHeHH.11 qepena c weAHblM noJBOHKOM. CJIYXo

Bble 1eancy11bl OKocreHeealOT JIHWb napoA nepenHeyrnHblX KocreA (prooticum; 12), 
a tfaCTb qepenHoA KOp06KH MCJK.llY maJHKUaMK, OXBaTblBalOIUWI M03r, o6pa30BaHa 

KJ1HHOBH1lH0-060H.S1Te.T1bHoA KOCTblO (sphenethmoideum; 14). BnepenH OT flla3HKU 

060H.11reJ1bHW1 1eancy11a ocTaeTC.11 xp.11meeott 

IlOKPOBHble KOCTH qepenHoA KOpo6KH, KaK H y KOCTHCThlX pb16, coxpaIDIIOT JIHillh 

MaJiyIO llOJllO roro Ha6opa, KOTOpblA <t>opMffPOBaJI CruJOWHOH naHUHpb y npe.llKOB (CM. 

pHc. 110, E, E). Y 11.11rywKH 33.llHHe KOCTH KPbIWH qepena CJIKTbl e napffYIO 1106Ho

reMeHH)'IO KOCTb (frontoparietale; CM. pHc. 93, 15), enepenH KoropoA pacno11araeTCJ1 

napa HOCOBblX KOCTCH (nasale; 22). CHHJY OCHOBaHHe lfepena npHKPbl"TO KPY"HblM, KaJC 

K y pb16, KpeCTOBHJtHblM napac<t>eHOH.llOM (parasphenoideum; 5), a HOCOBble Kallcym.I -

1 2 .J 4 
.JO 
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PHc. 93. lJepen m1ryunrn: 

A - BK!l CHH:JY; Ha npaeoA TIOJIOBHHC 'lepena CJUITW nocrra ece TIOICpOBHHC KOCTH; s - BKll cOOK}', c HJat

HeA 'ICnlOCThlO H Il0ll'bll3bl'IHblM annapaTOM; B - 'ICpen ronOBBCTHKa, BMJI CHH3y; 1 - npeix'lenlOCTHU 

KOCTb; 2 - OOWHHK; 3 - eepXHC'ICJllOCTHBll Koen.; 4 - HC6HBll KOCTb; 5 - napac4>eHOKll; 6 - 'ICwyllfa

TBll KOCTb; 7 - KpblnOBKJlHllJI Koen.; 8 - 60KOB8JI 38TblnO'IHllJI Koen.; 9 - 38Tbln0'1Hb1A MblWCJIOK; 

10- CTpeM.A; 11- KBa.11.parnocKynoBBJ1 KOCTb; 12- neperuteywuu KOCTb; 13- HC!6HOKB3.11.P3THblA xp11Ul; 

14 - K11HHOBHllHO-o6oHRTCJ1bHB11 KOCTb; I 5 - no6uoreMeHHBll KOCTb; 16 - nepen.HHA (rnOH.llHblA) poimK; 

17 - 311,!IHHA po;i,;;oK; 18 - TIOll.'blllbl'IHblA annapaT; /9- yrnOBBll Koen.; 20 - :Jy6HaJI KOCTb; 21 - no.a.

OOpollO'IHllJI KOCTb; 22 - HOCOB8JI KOCTb; 23 - MCKXenee Jq>f!W; 24 - HC6Hb1A OTpoCTOK HC6HOKB8JlP8T

HOro xp11wa; 25 - KB8Jlparn1>1A OTllCJI HOOHOKB8JlpaTHoro xp11wa; 26 - BOCXQllJIWHA OTpoCTOK He6HoKB&

l1PBTHoro xp11wa; 27 - ywuoA OTpoCTOK HOOHOKBaJJ.paTHoro xp11wa; 28 - o61IacTh TPB6eK}'.111>1; 29 - HH

$papoCTPB.llhHblA xplllll (.llH'IHHO'IHBJI HHIHJl.11 'IC.lllOCTb); 30 - cynpapoc1ll8.lll>Hb1A JCplllll (.llH'IHHO'IHU 

llepXHllll 'ICJllDC11>) 
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napHblM COWHHKOM (vomer; 2), HecylllHM 3}'6b1. K OOKOBOit cropoHe CJI}'XOBOit KaII

cyJibl npHpacTaeT 'lernyit'laTIUI KOCTb (squamosum; 6), npHKpblBaJOllllUI Ja.LlHHR KOHeU 

He6HoKBa.npaTHoro xpHma (cM. HIDKe) H o6paJYJOlllWI CJ<YJIOBOH OTJ>OCTOK. HaKoHeu, 
KBa.npaTHO-CK)'JlOBIUI KOCTb (quadratojugale; 11) o6paJyeT HIDKHJOJO BHCO'IHYJO .ll)'I"Y. 

Buc~epQ./lbHblu "epen CYllleCTBeHHo HJMeHeH no cpaBHeHHJO c ero cocTOJIHHeM y 
KOCTHblX pb16. 8CJie,llCTBHe HaCTYnHBllleR aYTOCTHJIHH fHOMaH.U.H6ym1pe npespameHO 

B CJI}'XOBYJO KOCTO'IJ<Y, a OCTaTOK nOJfbJIJbl'IHOR JlYTH H :JKa6epHble .llYfH - 8 TUIOCKHit 
IlO,ll'bJIJbl'IHblH XPJllll. nepBH'IHaJI BepXHJIJI lleJIJOCTb npe.llCTaBJleHa He6HoKea.npaT

HblM XPJllllOM (palatoquadratum; 13), KOTOpblR npHpaCTaeT Bnepe.llH K OOOHJITe.llbHOit 
KanCyJie, a nOJa.LlH - K CJiyxoeoR KancyJie, KaK no ecTeCTBeHHO npH ayTOCTHJIHH. 

Bnepe,aH Ha Hero HaneraeT CHHJY He60JibllIWI nonepel!HO opHeHTHpoeaHHWI He6Hu 
KOCT'b (palatinum; 4), a Ha Ja.LlHHe .!lee TpeTH - KPblJIOBHJIHWI KOCTb (pterygoideum; 

7). BropHl!HaJI sepxHAA l!eJIJOCTb, peanbHO cxeaTblBaJOlllWI .ll06billy, o6paJoBaHa He-
6oJibllIOA npe,lll!eJllOCTHOR KOCTblO (premaxillare; 1) H KpynHoR eepxHel!eJIJOCTHOA 

(maxillare; J), K KOTOpOJ!: npHpacraeT CJa.nH ynOWIHYTWf KBa.npaTHOCK)'JlOBWI KOCTb. 
HIDKHJ1J1 l!eJIJOCTb JIJlfYWKH o6paJoeaHa MeKKeJieBblM xpJ11llOM (cartilago Meckeli; 

23) H .llBYMJI noKpoeHhlMH KOCTJIMH. MeKKeJieBbl xpJ11llH o6eHx cropoH coe.llHHeHhl B 

o6mYJO D.yry H IPopMHPYJOT e o6JiacTH no.ll6opomca ManeHbKYJO no.ll6oPO.llOl!HYJO KOCT'b 
(mentomandibulare; 21). 3a.nH.1U1 qacT'b xpJ1ma, eKJIJOl!WI H noeepxHOCT'b B l!eJIJOCTHOM 

cycraee, npHKpblTa yrnoeoi\ KOCTbJO (angulare; 19), nepeD.HJOJO xe l!aCTb xpJ1ma o.lle

aaeT Jy6HIUI KOCTb (dentale; 20). B l!eJIJOCTHOM cycra.ee YTJIOBaff Koen. KOHTaKTHpyeT 

c 33.llHHM KOHUOM He6HOKBa.npaTHOfO xpJ1ma. 
BepXHee JBeHo noJrbJIJhl'IHOJ!: JlYTH (hyomandibulare) o6paJyer CJIYXOBYJO KOCTOl!Ky, 

C'l'peMJI (stapes; CM. pHC. 39, 5; pHC. 93, 10), pacnoJIO)l(eHHYJO B nOJIOCTH cpe.Ll,Hero yxa 
(CM. pHc. 39; J). HH)l(HHe 3JieMeHTbl nOJrbJIJbll!Hoit H :JKa6epHwx .nyr npespaTHJIHCb e 
nOJrb.RJbll!HYJO nJiaCTHHK)' (CM. pHC. 92, 5; pHC. 93, /), 18), B OCHOBHOM COCTOJllllYJO 

HJ XPJlllla H HeCYlllYJO .Ll,Be napbl KpynHblX po:JKKOB. flnaCTHHKa <t>opMHpyeT TBep,lloe 
JJ.HO poTOfJIOTOl!HOR nOJIOCTH. )l.nHHHble H Ol!eHb TOHKHe nepeD.HHe po.lKKH (CM. pHC. 92, 
27; pHc. 93, E, 16), roMOJIOfHl!Hble rnoHD.aM, nJiaBHO HJrH6aJ1Cb, TJIHYfC.R HaJa.n H 

eeepx K CJiyxOBblM KancyJiaM. 6oJiee KOpoTKHe, TOJICT'ble H K TOMY xe KOCTHble Ja.LlHHe 
po:JKKH (CM. pHc. 93, E, 17), roMOJiorn IV :JKa6epHblX D.Yr, npe,llocTaBJl.RJOT Mecro )l.lIJI 

JCpenJieHH.R MblllIU, no.Ll,BellIHBaJOlllHX nOJrb.RJbll!HYJO nJiaCTHHK)' K l!epeny. 

llAe"eeou nOJlC, KaK Hy KOCTHbIX pb16, no,llpa:me.neH Ha nepBHl!HblA H nmq>OBHblit. 
IlepBHl!Hblit nOJIC COCTOHT HJ JaMemaJOmHX KOCTeR (pHC. 94) - Jionanrn (scapula; 4) 
H KOpaKOHJia (coracoideum; 5), COBMeCTHO o6paJYJOlllHX .RMKy nJiel!eBOro CYCTaBa (8). 
BnepeD.H K HHM npHMblKaeT noKpOBHWI naJIOl!KOBHJIHWI KJllOl!HUa (davicula; 2). no.RC 

BKJIJOl!aeT TalOKe Ha.nJionaTOl!HblR xpJ11ll (J), 3<l><l>eKTHBHO Ha.nCTaBJ1J1J01llH1t nonaTKy 

eeepx, H xpJ1mesoR npoKopaKOHJI, npHKpblTblR KJIJOl!HUdt nonoBHHKH no.Rea COe.llM
HeHhl Me)l(.Ll,y co6oA no cpe.aHeit JIHHHH. Me~y HHMH pacnOJiaraIOTCJI .llBa HenapHhlX 

KOCTHblX (JaMemaJOlllHX) 3JieMeHTa c xp.RmeBblMH JIOnaCTJIMH Ha KOHUax, <t>aKTHl!e

CKH l!aCTH ocesoro CKeJieTa - rpyD.HHa (sternum; 6) H npe.llrpYD.HHa (presternum; 1 ). 
MoxHo OTMeTHTb, 'ITO y aM<l>H6HR nJiel!eeoit no.Re CBJIJaH c noJBOHOl!HHKOM TOJibKO 
MhlUIUaMH. 

CKellem C6o6oiJHOU nepeiJHeU KOHe"Hocmu y JIJII)'lllKH (CM. PHC. 92) OTKJIOH.JleTCJI 

OT THnHl!HOR cxeMbl' HJJlO)l(eHHOH paHee. KaK H y .llPYTHX aM<t>H6HR' B Heit OTCyTCTey
eT V naneu. 3areM cpaweHbl KOCTH npe.llnJiel!bJI, 'ITO YKPenJIJ1eT HX npoTHB onacHhlX 
y.Ll,apHblX HarpYJOK B MOMeHT npHJeMJieHHJI. B OCHOBaHHH KOHel!HOCTH KaK 06bll!HO 

pacnonaraeTCJI nJielleBWI KOCTb (humerus; cM. pHc. 92, 15), a B JIOKTeBOM cycraee K 



PHc. 94. fueqeaott n()jlc urymKH. BH.ll c 
6p10xa: 
I - npe.arpynHHa; 2 - MJOlllHU8; J - HIJlllO

naT<>'fHhlA: x:p11w; 4 - nonanca; 5 - KDP&K<>H.ll; 
6 - rpymtHa; 7 - MC'ICBKllHhlA: O'rpOC'IOK rpy
,IUIHhl.; 8 - lDOUl nneqeeoro cycraaa 

Heit npHlLJJetteHa TalOKe e.IJ.HHIUI y JUlrywKH KOCTb npe.!UUle%JI ( os antebrachii; 14; pe
JYJibTaT CJIHJIHHJI JiyqeeoA H JIOKTeBOli KOCTeA). KHcTb COCTOHT HJ JamlCTbH (carpus; 

13) e ocHoeaHHH JIMOHH, nJicTH (metacarpus; 12), o6paJoeaHHoA O.llHHM pJI!IOM 

KOCToqeK, CKPblTblX BHYTPH JIMOHH, H qeT1>1pex naJibuee c OT.UCJibHblMH <t>aJiaHraMK 

(phalanges digitorum; 11 ). 
Ta308bJU noRc HCnblTaJI my6oKoe B03JleAcTBHe cneuH<t>HqHoro .nJIJI 6ecXBOCTblX 

aM<!>H6Hli cnoco6a nepe!IBIDKeHIDI npbDKXaMH H IlOTOMY C)'llleCTBCHHO OTKJIOHJieTCJI OT 

H3JIO:lKeHHOA B 06WeM oqepKe 1'pCXJiyqeBOA KOHC'I'pYKLJ.HH. CTpeJK,lle Bcero, TaJ CHJlbHO 

cyxeH 8 o6JiaCTH BePTJI}'XHblX BilMHH MJI npffll.TleHeHHJI JMHHX KOHeqHocreA H 06-

pa.JyeT BOKpyr HHX BePTHKaJibHblA .nHcK. HJ T})Cx ynoMJIHyn,IX JI)"iel\: .nea yicopoqeHbl 1t 

o6paJyioT JIHlllb ceicropa .llHCKa. 3ro napa Ce.llaJIHWHblX KOCTeli (ischium; 20; JMHHA: 

ceicrop) H JI06KOBblA XPJIW (cartilago pubis; nepe.nHe-HHJKHHI\: ceKTOp). no.nB3JlOUIHIUI 

KOCTb (ilium; CM. PHC. 92, 21), OTXO!IJIWIUI enepe.it H BBepx, Hao6opOT, CHJlbHO Bbl

TJIHYTa. oJiaro.napJI no.neIDKHOMY colLJJeHeHHJO c KpecTUOBblM noJBOHKOM (23) otta 

cnoco6Ha noeopaqHBaThCJI OTHOCHTC/IbHO IlOJBOHOqHHKa, neACTBYJI aHaJIOJ"HllHO JBCHY 

MHOropbJqlUl(HOH KOHeqHOCTH. 

c,,eAem C6o6oiJHOU 3aiJHeU KOHe'llHOCmu, KaK H CKCJleT nepe.nHeA, y JUlrywKH 

ceoeo6paJeH. B HeA TaJOKe CJIHTbl KOCTH BTOporo cerMeHTa, HO CKCJieT CTOilbl .no

nOJIHHTCJibHO paclLJJeHCH. B OCHOBaHHH KOHeqHOCTH pacnOJiaraeTCJI 6e.npeHHaJI KOCTb 

(femur; CM. pHC. 92, 16), K HeA npHlLJJeHeHa KOJieHHblM cyCTaBOM KOCTb roJieHH (OS 

cruris; 19), npo.nyn CJIHJIHHJI 60JibllIOA (tibia) H MaJIOA (fibula) 6epuOBblX KOCTeA. 

,!lee KOCTOqKH 8 OCHOBaHHH npe.nIDIJOCHbl (tarsus; 18) BblTJiffYTbl H o6pa3YJOT lLJJeHHK 

MHOroJBeHHOA KOHeqHOCTH, TaK JKe JCaK CKPblTaJI B crynHe nJIIOCHa (metatarsus; 17) 
HJ .nJIHHHblX KocroqeK H <t>aJiaHrH mrm BblTJiffYTblX IlaJlbUeB (phalanges digitorum; 11 ). 
HMelOTCJI OCTaTKH !IOnOJIHHTCJibHoro npe.nnepeoro naJibUa, .naJOwero onopy BHYTPCH

HeMY mn:oqHOMY 6yrpy. ilnHHa, MHOroJBeHHOCTb H rH6KOCTb 3MHeA KOHeqHOCTH o6e
cneqHeaeT npOT.sotreHH)'JO .UHCTaHU.HIO pa.3roHa npH OTTaJIKHBaHHH H IDlaBHoe CIDITHC 

CTOnbl c rpyttTa 8 ero KOHUe, TeM caMblM nOBbllllaJI .UaJibHOCTb npbDKXOB. 

Mwme111Hu CHCTeMa HMeeT cepbeJHble oTJIHqHH oT MYCKYJiaTyphl phl6, npH

qeM HaMHOro 6oJiee peJKHe, qeM y .npyrHX npHMHTHBHblX HaJeMHblX nOJBOHOqHLlX. 

y JUlryweK ropa3,ll0 CJia6ee BhlpWKeHa nepeHqHaH MHOMepIDI, nocKOJibKY XBOCT OTCYT

CTBYeT, T)'JIOBHWe yicopoqeHo, H oqeHb BCJIHKa MaccoeaJI .noJIJI HecerMeHTHpoeaHHolt 

MYCKYJiaTypbl KOHeqHoCTeA. MycK}'JiaTypa TYJIOBHma no-HOBOMY no.npa:meneHa Ha 

OT.UCJibHble Mblllll.J.bl, 

HepBH&JI CHCTeMa. I'o.llOtlHOU M03i! xapaKTepeH OTHOCHTeJlbHO BblCOKHM pa3-

BHTHeM KOHeqHoro (nepe.nttero) MOJra (pHC. 95 ), pa3,llCJICHHOro CKBOJHOA lUMblO Ha 

IlOJIYIUaPHH (8), H oqeHb MaJiblMH Pa3MepaMH MOJJKeqKa. lllMb Me)K!ly IlOJIYIUapHJIMK 

(13) He JlOCTHraCT HX nepezIHHX KOHU.OB, DOCKQllbK}' pacnOJiaralOlUHCCH TilM oOOHH-
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PHc. 95. foooenoA MOlr JIJlryuIKH. BH.11 ceepxy (A.) H CHH3Y (.E): 
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1 - npoMCJICYI'O'IHhlA Moor; 2 - 3f)KTCllbHllll JIOJIJI c~ero M03ra; 3 - MOlllte'IOK; 4 - nP<l!I011fOB8THA 

MOJr; 5 - poMOOBH.llHaJI JIMKa; 6 - cnHHHOA MOlr; 7 - 3nHct>Hl; 8 - nOJlywapHe KOHC'IHOfO M03ra; 

9 - CllHTblC oOOHJiTeJlbHblC Jl}'ICOBHUbl; JO - BOpoHKa npoMe~'lHOro M03ra; 11 - nmoct>Kl; 12 -
nepeicpCcr JpKTCllbHblX Hepeoe; 13 - cpeJJ.KHHIUI 1UC11b; I - X - f'OllOBHble Hepebl 

TeJibHhle JIYKOBHUhl (9) CJIHTlll no cpeD.Heit JIHHHH. He6oni.woit HenapHhlit yq:acroK 

KOHClfHOro MOJra n033,llH 6e3 .ABHhlX rpaHHU nepexO,ll,HT B npoMexyTOlfHhlit M03f ( 1 ); 
Ha ero KphlWC JaMeTeH 3nHQ:iH3 ( 7) Ha KOpOTKOA HO:JIC.Ke. noMHMO 3H.ll.0KpHHHOI 

JICeJIC3hl, OH o6paJyeT ,lJ,JIHHHhlit cre6eneK c rnaJOnOD.06HblM opraHOM Ha KOHQe, Bhl

XO,ll,.AIUHit lfepe3 WOB Mex,ny JI06HOTeMeHHhlMH KOCTHMH no,ll, KOX)' TeMCHH. Ha ,ll,He 

npoMe:JIC.YTOlfHoro MoJra pacnonaraK>TC.A nepeKpeCT JPHTe.JibHhlx Hepeoe (12), a no

Ja,uH Hero - He6oJibWa.A (B OTJIHlfHe OT o6bllfHOit J1JUI pb16) BOpOHJ<a (pHc. 95, 10) c 

mnoQ:iHJOM ( J /) Ha eepWHHe. 3pHTeJlbHble ,ll,OJIH (2) - napa HitQeBH,ll,HblX BJm"fHA 

Ha KPblWe Cpe,ll,Hero MOJra - pa3.ll.eJICHbl 6oJiee lfCTKO, 'ICM y pb16. npo,ll,OJiroeaThlft 

MOJf (4) - c WHpoKHM OTKpblTblM eeepx IV :lk.eJiyD.OlfKOM (poMOOBH.ll.HOA .A~Koit, 5), 
nepe,ll,HHit KPait KOTOporo, BblC1)'1IaJOIUHA BBepx 8 BH,ll,e 6opntKa, npe,ll,CTaBJUleT co6ol 

M03'1CelfoK (3). Ero CJia6oe paJBHTHe MO:lKHO cBHJaTh c npocroroA cnoco6a nepeMeme

HHH muywKH, ee JIOKOMOTOpHoro noee,ll,eHH.A. fOJIOBHblX HepBOB JO nap, KaK H y pbl6. 

XI Hepe, D.06aBOlfHhlA, npe,ll,CTaBJieH cBOHM npoTOTHnoM - cJia6oA BeTOlfKOA X Hepea, 

a XII Hepe, nO.ll'b.A3WIHblA, BhlXOD.HT yxe Mex.ny no3BOHKaMH, KaK cnHHHOMOJroeoft. 

BeTeH JIHQeBOro (VII) H 6.nyx,ll,aJOmero (X) HepBOB, HHHepBHPYJOIUHe y pb16 opraHhl 

6oKOBOit JIHHHH y HaJeMHhlX noJBOHOlfHblx He paJBHThI. OcTaTKH :lKa6epHhlx eeTBeA 

6.n}'X.ll.a10mero Hepea npe,ll,CTaBJieHhl He6oJibWHMH roPTaHHblMH BeTB.AMH. Ero KPYilHU 

BHY'fPCHHOCTHaJI BeTBb - maBHhlit napacHMnarnqecKHA Hepe opraHHJMa. 

CnuHHOM03Z06blX Hep606 y JI.AfYWKH ecero JO (clfHTa.A TOJibKO lfTO ynoMJIBYfhlJl 

npoTOTHn no,ll,'b.A3bllfHOro). 8TOpoit H TJ>eTHA COBMCCTHO HHHepBHPYJOT nepe,ll,HJOJO 

KOHC'IHOCTb, o61.e.llHHJIJICb B JVIC'ICBOM CilJieTCHHH, a nOCJICJJ,HHe lfeTblpe Hepea ct>op-



MHPYJOT tra .KaJICJJ;Olt CTOpoHe JIOJICHH'IHo-icpecru:osoe CIIJleTeHKC, HHHCPBllPYJ01Uee 

JaJlHIOIO KOHe'IHOCTit. 

CUMnamu11eCKQ.JI HepBHQ.JI cucme.Mo HMeeT UCHTJ>bl TOJlbKO 8 cnHHHOM MOJry, 

OCH08Hble o6paJ08aHHble eJO HepBbl - '.}'I'() .U8a CTBOJla, KOTOphle t11Hyrc11 Ha npOTil

:JKeHHH T)'JI08HIUa no 6mcaM OT noJ80HO'IHHKa 8 8H.lle ueno'leK raHfJIHe8, CBJIJaHHblX 

nytlKaMH 80JIOKOH co CilHHHblM MOJI'OM, Me:JK.l(y co6oR H c opraHaMH TCJla. 

OpraHw 'IYBCTB. OpcaH 3peHuR HMeeT HeK0Top1:i1e npHMHTH8Hble 'lepYbl. Ha

npHMep, xpycranHK KaK ue.11oe aKTH8HO 8blJl8HraeTc11 npH aKKOMo.a:aUHH MYCKyJIOM

JIPOTPaKTOpoM, KOTOpblA TCM caMblM Haeo.a:HT rnaJ Ha 611HJKYJO .UHCTaHUHJO. Ho f11a3 

JUlfYWKH o6HapY:JKH8aeT H oco6eHHOCTH, C811JaHHble co JpeHHeM 8 BOJ.llYUlHOH cpe,ne. 

flpHCYfCTBHe CJICJHOR :JKeJleJbl H IlO.ll8H:lKHblX 8eK C811JaHO c ero JaIUHTOA OT 8blCblXa

HHJI, a 8hlnYKJlrui: cpopMa poro8Hllbl npH.llaeT nepe.a:HeR KaMepe rnaJa, Jan01IHeHHolt 

80.ll11HHCToR BJ1aroR, 8bICOJCYIO npe110MJ11110IUYJO cnoco6HOCTb Ha 803.llyxe. BKJiaa 

xpycranmca y 11RrywKH (.a:eo11K08&1nyKJ1oro, Ho He wap08HllHoro, KaK y pb16) Hao6o

poT MeHbWe. flOMHMO weCTH 8HeWHHX rnaJHblX MblWU, HJ8eCTHblX y pb16, Jl11fYWK8 

(KaK H 60JlbWHHCT80 TeTpano.a:) HMeeT eme O.UH)', KOTOPrul BnlrHBaeT fJla3HOC R6.nOKO, 

O.l(H08peMeHHO JaKpblBWI ero MHraTeJibHOH nepenOHKOA. 

OpcaH C11yxa y 6ecXBOCTbIX aMcPH6HA HMeeT o'le8H.llHble npHcnoco6n.eHHJ1 K Ha3eMHO

My o6paJY :JKHJHH. BHYfPCHHee yxo co.nepxwr .nea xapaicrepHblX He8poMacra - COCO'IKH, 

C811JaHHble c 80CnpH11THeM J8YK08. Eme CYllleCT8eHHee <t>opMHp08aHHe H080ro OT

.a:ena - annapaTa, cneUHaJIHJHpo8atlHOro 8 eocnpHRTHH J8YK08blX 80JIH 8 803JlYlllHOlt 

cpe,ne. 3ro cpe.a:Hee yxo, pa38HTOe y 6eCXBOCTblX aM<t>H6HR 8 .a:o6a80K K 8HYTJ)eHHeMy 

yxy. flpo6JieMa o6yCJioBJieHa TCM, 'ITO ~MaeMaR 803JlYU.lHaR cpe.na He MOieT 3'1>4>ex

TH8HO nepe.a:aeaTb KOJle6aHHJI Ha HeC:lKHMaeMble TBep.a:hle TCJia H .llCH.llKOCTH fOJl08bl 

:JKH80THoro. CPe.a:Hee yxo npCllCTaBJleHo 6apa6aHHoR nOJIOCTblO (cM. pHc. 39 ), KOTOP3JI 

BOJHHKJia HJ 6pb1Jram.ua pb16oo6paJHblX IlPCllK08 H no.a:o6Ho eMy COCllHHeHa c Ol<YrKOA 

KaHaJIOM - CJIYXOBOH (e8CTaX.He8oA) TJ>yOOH. CHapY:JKH 6apa6attHrui: nOJIOCTb JaXpblTil 

6apa6aHHOA nepenOHKOH (membrana tympani); 8 ee cepCllHHY ynHpaeTC11 CJTyxoerui: 

KOCTO'IX8, CTpeM11 (stapes, roMOJIOf rHOMaH.llH6yrurpe), KOTOprui npOTHBOilOJIO.llCHblM KOH

UOM, KaK nopweHb, 8C'raBlleHa 8 08aJlbHOe OKHO (fenestra ovalis) 8 CTCHKe 8H)'TpeHHero 

yxa. )laBJ1eHHe J8YKOBOA BOJIHhl, .a:eAcr8yiomee Ha 6apa6aHHyIO nepenoHK}', nopo:JK.l(aeT 

Ha HeA HeKOTOpoe ycHJIHe, nponopUHOHaJlbHOe ee I1JlOll.l,a.IlH, a crpeM11 nepe.a:aCT '.3TO 

YCHJIHe Ha nepHJIHMcPY 8HyrpeHHero yxa, npoHJ80Jljl TaM rop83,Ll;O 6o.ru.wee .naBJleHHC, 

nOCKOJlbKY I1JIOIUaJlb OeaJlbHOro OKHa OTHOCHTe.TlbHO Mana. 

TaKHM o6paJOM, cpe.a:Hee yxo eCTb npocroR MexaHH'ICCKHA ycHJIHTCJlb .naBJ1eHHJ1 

J8YK080A 8011Hbl, 8 KOTOpOM K03cPcPHUHeHT YCHJleHH11 COOT8eTCT8yeT OTHOWeHHJO 

nnoma.a:eR 6apa6aHHOR nepenOHKH H 08aJlbHOro OKHa. 

OpeaHbl o6oHRHUR JeMH080.llHhlX pacno11o:lKeH&1 8 Hocoe1i1x Mewtcax. KaJK.!IhlA 
CHa6:lKCH .ll8yM11 HOlilp11MH - Hap}')KHOA H 8HYTJ)eHHeA (xoaHoA; CM. pHC. 97, 1). 3ro 
8KJIIO'IHJIO ynOM11HyYhle IlOJIOCTH 8 COCTa8 .llblXaTeJlbHblX nyYeR H 0611ef'1HJIO CMeHy 

npo6 80J.Uyxa 8 HHX. fJ1a8HaH 'laCTb 060H11TeJlbHOfO 3IlHTeJIH11, paCnOJIO:lKeHHaJI B 

eepxHeA qacn1 nOJIOCTH, npHcnoco611eHa K eocnpHHTHJO naxyqHX 9emecTB HJ BOlilyxa. 

Ho 8 He60JlbwoR 11MKe Ha .a:He, nocT011HHO Jano11HeHHOA CJIHJbJO, pacnOJ1araeTC11 06-

11acTb OOOH11HH11 8 .llCH.llKOH cpe.a:e, Kale y pb16, no.a:8epral0ll.l,rul XHMH'leCKOMY 8HaJIHJY 

pacreopeHHbie 8 eo.a:e 8emeCTBa H nocbVIa10mrui: 8 o6oH.srre.ItbH)'IO JIYK08HJ.zy OT.lleJibH)'IO 

BeTO'IKy 06oHHTC11bHOro Hep8a. 3ro 11Ko6coH08 (HJIH 80MepoHaJaJibHhlR) opratt, oco6o 

npHypO'leHHblH K 80cnpH11THIO IlOJI08blX <t>epOMOH08 (cneUHcPH'leCKHX XHMK'leCKHX 

CHrHanoe) H npHcyuJ.HA TaIOKe MHOrHM pellTil/lHJIM H MJICKOnHTalOll.l,HM. 
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Opraaw DHDlea&pelOUI. 3a o6wHpHOA poTOrJIOTO'IHOA DOJIOCTblO CJICJzyCT nMme-

80.ll, eeCbMa KOPOTKHH, noCKOJibKY KOPOTKa weJI. lI,JIHHHbIA H30fHYTblA :lKeJIY.llOK (pMC. 

96, 9), C.llBMHYfbIA Ha JieeylO CTOPOHY, nepeXO.llHT B TOHKHA KHllle'IHHK (cpe.UHIOIO 

KHWKY), Ha'IHHalOWHACJI, KaK H y pb16, ,ll.BeHa.nuaTHnepcmoA KHWKOA ( 11 ). lI,JIHHHblA 

H H3BHTOA TOHKHA KHWe'IHHK (12) 3aKaH'IHBaeTCSI peJKHM H aCHMMeTpH'IHblM pac

WHpeHHeM, nepeXQ!JJI (TO'IHee, BDa.zlWI) B KOpoTKYJO Ja.zlHIO)() (DPSIMYJO) KHWK)' ( 13), 
KOTOpCUI OTKpblBaeTCSI B KJIOaK)'. 

PomOZAomottHa.R nOAocmb (pHc. 97 ), KBX Hy pb16, npHH8,ll.11e)l(HT He TOJibKO nH111.e

eapHTe.1IbHOA, HO H .llbIXaTCJlbHOA CHCTeMe, 'lTO YCJIOJKID1eT ee BHyrpeHHIOIO .llH<l><t>epeH

UHaUHIO. KpaA eepXHeA 'le.JIIOCTH B O.llHH PM ycaJKeH Me.JIKHMH OCTPblMH 3y6aMH (3), 
DPHKPeIDieHHblMH K ee BHYfPCHHeA CTOPOHe. fJIY6:lKe HMelOTC.11 .llBe rpynnbl 3y60B Ha 

cowHHKaX (2). HenpepbleHo nporeiraer npouecc 3aMemeHK.ll Jy6oe. HIDKH.11.11 'leJIIOCTb 

6eJ.Jy6a. Ilo 60KaM OT COWHHKOBblX 3y6oe B nepe.aHeA 'laCTH He6a pacnoJIO:lKeHbl BH)'

TPeHHHe HOJJlpH, xoaHbl (1). Ha 38llHeA qacTH .aHa rJIOTKH OTKpbleaeTc.11 roPTaHHWI 

w:e.nb ( 7). B aKTe npomaTblBaHK.11 yqacTBYJOT TBep.able H no.aeH:lKHble ma3Hble .116JIOKH 

(4); BO BTSIHYfOM DOJIO:lKeHHH OHH Bbl,llaK)TC.S:I 6yrpaMH Ha KO:lKe He6a, DOMOraJI npo

T8.JIKHBaTb .ao6blqy. B my6HHe nOJiocnt OTKpbIBaJOTC.11 ocrnnrn 6pb13raJJbua - CJIYXOBble 

TPy6bl (6), Be.llYIJJ.He B 6apa6aHHble DOJIOCTH. D,n.11 3aXBaTa Me.JIKOA .ll06bl'IH HCDOJib3Y

eTC.S:I KJieAKHA MaHHnyJI.S:ITOP - .llJblK (5). y JI.S:II)'ll.IKH OH npHKpeIDICH K HIDKHeA 'le.JIIO

C'Jlf B o6JiaCTH no.a6opo.aKa H npe.acTaBJUleT co6oA MeWOK c MblUJe'IHblMH CTeHKaMH, 

HanOJIH.lleMhlH JIHMQ>oA, T. e. ocHoeaHHhlA Ha npHHUHne rH,llpocKe.neTa. CoeepweHHO 

HHa'le YCTPOCH .113blK y XBOCTaTblX aMQ>H6HA, CHJUIUJ.HA Ha nepe.llHeM KOHUe KOnyJibl 

BHcuepaJibHblX .zcyr, HHor.aa CHJibHO BblT.llHyroA. 

KpynHCUI TPeXJionaCTHCUI ne'leHb JISffYWKH (CM. PHC. 96, 6) HMeeT )l(CJNHblA ny-

3blpb ( 7), npOTOK KOTOporo 3aKOHOMepHO ena.naeT B .aeeHa.nUaTHnepcTHYJO KHWK)'. 

CoeMeCTHO c HHM ena.z:taeT naHKpeaTH'leCKHA npoTOK OT no.ll:lKeJiy.ao'IHoA :lKeJie3bl, 

JIC:lKallleA 8 BH.llC 6e.nosaroro KOMnaKTHoro JICHTOBH.llHOfO TC11a (8) MCJK;zy )l(CJIY.llKOM 
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PHc. 96. CTJ>OCHHe BHyrpeHHHX opraHOB 

6eCXBOCTblX aM¢>H6HR. BcKpblTHC TJ>a.8'1HOR 

JUlryIDKH (CaMKH). 06.rraCTb Ta:m6e.ttpeHHblX 

cycTaBOB YJlaJTeHa. KpJO'IKaMH pacnlHYThl 

CTCHKH OKOJIOCCpJlC'IHOR cyMJCH: 

} - OOIU3.11 COHH3.ll BpTepKll; 2 - KOJICHOllCl"O'IH&ll 

aprepH11; J - ;zyra BOpTbl; 4 - BOpOHKa 11Aue

BOJ1a; 5 - nerxoe; 6 - ne'leH .. ; 7 - JICCn'IHlllA 

ll)'lblpb; 8- nOJlllCCllyJlO'IHaJI llCClleJa; 9 - JICClly• 

.aoK; JO- ceJICJCHKa; 11 - .!1Betta.auanmepcn1u 

KKWKa; 12 - TOHK8ll KHWKa; 13 - lBJlHllll 

( •nP'™BJI•) nfWKa; 14 - KJ!oaKa; 15 - MO'ICBOI 

nylblpb; }6 - MO'leTO'IHHK; 17 - MBTO'IHWI 

OTJlCll Jdtueao.aa; 18 - llH'IHHK; 19 - cnHHHBll 

aopTa; 20 - nO'IKa; 21 - lKHpoBOC TCllO; 22 -
3a.l1Hllll fiOll3.11 BCHa; 23 - H38KTOA OTJlCll 11Aue

BO,!lll; 24 - ne'ICHO'IHaJI BCHa; 25 - BHyrpeHKP 

qi!MH8JI &eHB; 26 - KapyllCIWI llpeNHBll BeH8 



PHc. 97. Poroau nOJJocn. JJJ1rywx:11: 

J - xoaHa; 2 - COWHHKOBblC l)'fibl; 3 - l)'fibl Kl llTO

pH'IHOR sepXKeA 'ICJllOCTH; 4 - rna:JHoe SIMOKO, BblC'l)'

naJOwee no.a KOlKeR He6a; 5 - SIJblK; 6 - OTBCpCTHC 

eBCTaXMeBOA rpy6bl; 7 - ropraHHall lllCllb; 8 - orsepc111e 

pe30H8TOpa 

l 2 3 

H ,llBetta.nuaTHDepcTHoA KHWKOA. 6.nHJ Ha'la118 3al1HeA KH.WKH pacnwraraeTCJI reMHo-. 
1q>acttas1 wapoBH.llHasl ce.neJeHKa (10). 

0pf'Bllbl ,ll,WXaHHJI. Ba)lau.iA opraH ,!:thOOlHIDI, npHcyu.mA mrrywKe, KaK nolfl'K scew 
OCTa.llbHblM HaJeMHblM DOJBOHO'IHblM - napHble MelllKOBH.llHble .11enrne (5). 3TH .11er

KHe HecosepweHHbl, rpe6HH Me)l(,!ly Sl'leHKaMH Ha BHyrpeHHeA nosepXHOCTH CTeHOX 

HHJKH. Eme cept.eJHee OTCYfCTBHe rpyLI.HoA K.lleTKH H reM caMblM 3<t><PeKTHBHoro Mexa

HHJMa BeHTHJUIUHH .11erKHX. B TO JK:e speMjl 6.11aro.napjl MaJihlM a6co.1110THhlM paJMepaM 

llOBO.llbHO BeJIHKa D.110lll3.Llb nosepXHOCTH KO)l(H no OTHOWeHHIO K o6DeM}' Te.Ila, 'leM 

C03Jl:aHhl 6.11aronpmrrnhle yCJIOBIDI JI.JUI HCDOJibJOBaHIDI KOJK:Horo llblX3HIDI. HapYJK:Hble 

H03Jl:PH y JUU)'Jl.IKH JruKHMaJOTCSI 8 peJy.llbTare CJia6oro CMellleHHSI npe.Ll'leJIIOCTHblX KO

cre.H DQll .LleACTBHeM npIDKHMaeMOfO c CH.IIOA BBepx 00.LlOOPO.LlO'IHOfO yqaCTKa HHJK:HeA 

'leJIJOCTH. B llPYfOM cnyqae y XBocTaTblX JeMHOBO.LlHhlX H03Jl:PH JaJK:HMaJOTCSI f.113.LlKHMH 

KOJK:HblMH MbllllUaMH. qepe3 XOaHhl 803,!(yx BXOllHT 8 poTOf.IIOTO'IHyIO 00.IIOCTb H llaJICe 

'lepe3 fOpTaHHyIO llleJlb B He6o.llbWyIO ropTaHHO-TpaxeHHYJO KaMepy, HJ KOTOpoA 803-

Jl.YX Henocpe.LlCTBeHHO non3.LlaeT B .11erKHe. HcTO'IHHKOM xpjlmeA ropTaHH y .11$1ryJl.IKH 

ourra.10TCS1 Ja'laTKH ~6epHoro annapa-ra. B ropnum pacnOJio:iKeHhl f'OJlOCOBble CBR:JKH -

CK.113.LlKH CJIHJHCTOA, HaTIDK.eHHe KOTOpblX pery.11upyeTCjl MhllllUaMH. 

3a OTeyTCTBHeM rpyLI.HoA K.lleTKH JUlrylllKa He MOJK:eT ocymeCTBJUITb BCaCblBaTCJibHOC 

llblXaHHe. ,lJ,rul HanOJIHeHIDI .llerKHX 8 Ka'leCTBe HarHeTaTe.llbHOfO Hacoca HCDO.llb3YeTCSI 

poTOf.IIOTO'IHasl DOJIOCTb, HJMeIDllOlllCUI OtYbeM 6.11aro.Llap$1 3HeprH'IHblM sepTHKa.llbHblM 

.LlBIDKeHHSIM ee LI.Ha (rymqrnoe llhlXaHHe). Ilpu :.meprn'IHOM onyCKaHHH llHa POTOf.110-

TO'IHOA nOJIOCTH {pHc. 98, A) ycHJIIDIMH HeCKOJibKHX MblWU BOlll}'X JacacYBaeTC.R B 

PHc. 98. CxeMa D.WXllTC1tbHOro annapan JJJl

rywKH (yc.noBHlllA carHTTMbHblA pa3pe3). 
flOCJ1e,1J.OB8TC1tbffblC cntJlHH ryJIJlJ)HOro ,nwxa
HHJI: 

A - scacblBAHHe K&pyJIOloro BOaAYXB e poroll)'IO 
ROIIOCTb 'lepeJ onq>1.rrwe HOJ,llJ>H; .6 - .ao6aaneKHe 

1)'ll8 JKC o6orameHHoro yrneuCJ1oroA 80llJ.YXll Hl 

JierKHX, COCT8BJICHHC .llblX8TeJibHOA CMecH; B -
KarHCTIHHe .llblXITeJlbHOA CMCCM B JierKHC npH 

llllUTblX HOlllpllX; f - Hll"HIHHC '18CTH 80llJ.YXll H3 

JlenotX 'lepc3 poTOBYJO nOIIOCTb H HOl.!IPH HaP)'JICY; 

J - H8pyJKHlUI HOOllPll; 2 - HOCOlllUI flOIIOC'ID; 3 -
patoll8ll flOIIOCTb; 4 - !lllllleB0.11; 5 - Jlenroe; 6 -
ropnuuw1 mcru.; 7- BHYJPCHHSISI HO:w>R (ll08Ha). 
CrpenuwH ROD38HO JlllDllllHHC ~ 

l 2 

7 6 .A 
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HCC 'ICpC3 H03,ll.pH ( J ) H BCTynaeT BO B3aHMO.llCRCTBHC C KpOBl>JO B KaOHJIJUlpax ee 
CJlHJHCTOit. nocJJe JaMblKaHHSI H03,ll.peR H paCKphlTHSI ropTaHHOR WCJJH 00.llHHMa

HHe .llHa nOJJOCTH .llOJJ:lKHO BhlTeCHHTb 3TOT 803,ll.yX B JJenrne. Ho Ha .uene npe:lK.!le no.n 

BIUUIHHeM 6plOWHOro npecca npOHCXO.llHT HJrHaHHe HJ JJCfKHX npe.ubl.nyweit nopUHH 

HCOOJJbJOBaHHOro 803,lcyXa (pHC. 98, ii) H TOJJbKO JaTeM B JJCfKHe JaKa'IHBaeTCSI no

nyqeHHaJI raJ0BaS1 cMecb (pHc. 98, B), 06oraweHHaJ1 yrneKHCJioroR. Ee c6eperattHe 

KOMOeHcHpyeT cywecTByJOwee CMeweHHe 6a.nattca 02 H C02 B OOJJb3Y OOCJJe.llHCI'O 

npH HX BCTpe'IHOH .UH<t><t>YJHH qepeJ BIHUKHyJO KO:lKY (CM • .lla.Jiee). 

KpoaeaocHu CHCTeMa. Cepo14e mlfylllKH C'IHTaeTCsi TpexKaMepHhlM, HO <t>aK

TH'lecKH COCTOHT HJ OSITH OT.llCllOB (pHc. 99 ). KaMepaMH HaJblBalOT npasoe H JJeBOe 

npeJICep.llHJI H JKeJIY.llO'leK (COO'rBeTCTBeHHO 2, 3 H 8). KpoMe HHX HMelOTCSI BeHOJHaJI 

moyxa, ~a.JI HJ BeH 6oJJbworo KPyra B npasoe npe.ncep.llHe, a TaJOKe aprepHa.JibHhlR 

KOHYC (10), aCHMMeTpH'IHO OTXO,!UIWHR OT npasoro KPaJI XCJJY.llO'IKa H .nalOWHR Ha

'laJJO BCeM aprepHaJJbHhlM CTBOJiaM (1 ). KaK H y pb16, rnaBHhlM HaCOCOM c TOJJCThlMH 

MyCKyJJHCThlMH CTCHKaMH CJlY:lKffT :lKCllY.llO'leK, a HaKODHTCJJH npHTeKaK>weR KPOBH -

npe.ncep.llHSI - pa3,ll.eneHhl. APTePHa.JibHaJI (oKcHreHHposaHHaJI) KpoBb HJ JJero'IHhlX 

BeH nona.naCT B nesoe n~cep,llHe, a H3 OCTilJll>HhlX BeH (B OCHOBHOM BeH03HaJI, HO 

10 

9 

PHc. 99. CrpoeHHe cep.nua JU1rywKH. BK.II. c 
6pJOWHOA CTOpoHbl. 06a npe.ncep.nHJI, .:e
JJY.llO'ICK H apTepHBnbHblA KOHYC BCKpblTbl: 

1 - rnaeHYC aJJTCpHaJJbHYC CTBOJIY; 2 - npaeoc 

~cepAHe; 3 - JICBOC npe.acepAHc; 4 - MClK

npe.acep,llHaJI neperoPQlOOl; 5 - llXQll HJ &eHOJHol 
muyxH; 6 - BXQll HJ JICTO'IHOA BeHY; 7 - aTpHO

BCtrrpHK)'JIJIPHOC O'TBCpcntC C KllailaHOM; 8 - O~ 

JIOCTb JkellyllO'OOl; 9 - crotpalIWfhlA IOWWI; JO -
aprepHaJlbHYA KOH)'C 
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PHc. 100. Cyllb6a ~6epHlilX ap-repHaru.HlilX Jzyr 

y 8MWH6HA: 

J - OOWaJI COHHaJI aprcpHll; 2 - COHHYA Dporolt; 
3- D:)Ta aopThl (CHCl'CMHllll D:)Ta); 4- 6pJOWH8ll acp
ra; 5 - 6oraJinoe (HJIH apTCpHallltHYA) nporoK; 6 -
nefO'UWI aprepHJ1; 7 - cep,!lllc; 8 - nencoe; 9 - clDIH
Hllll aopra; JO- neTO'i!WI ectta; J J - KOPCHJ. cllHHHOA 
BOJ7Tbl. Cncsa noKlUaHa xapaKTepHaJI JI.Ml BJpocJIYX 
KOC'llililX pY6 cxeMa OCHOBHMX aPTCpMaJJbHblX CTllOllOB 

e61u1311 CCJW.18. I - IV - aprcpManbHYc Jl)'I'H. CnpllB8 
o6o3Hll'fCHW. rrp<>ll3BQIUIYe :ma cocyJIOB y ~ 



H3 nepeJJ,HHX nanblX CMewaHHIUI) - B npaBOe. 6naro.napJI 3TOMY MOMeHT BC'J'PC'IH B 
cep.nue aprepHaJJbHoA H eeH03HoA Kp<>BH oTJJo)KeH .no ee nona.naHIDI e )KCJiy.noqeK. Ho 

H e )KCJIY,llO'IKe nepeMewHeattHe 3THX nopuHA orpaHH'leHo, eMY npem1TCTBYCT Sl'leH
CTblA xapaKTep BtfYT'PeHHeA noeepXHOCTH creHOK )KCJIY.llO'IKa. K.rranaHbl aprepHaJJbHOro 

KOHyca npemrrCTBYJOT o6paTHOMY xo.ny KPOBH, HO B cpe.ntteA qacTH 06pa:30eaHHOA HM 
WHpc>KoA Tpy6KH CJJHJIHCb B TaK Ha3blBaeMblii cnHpaJJbHblA KJJanaH - nepeKPyqeHH)'JO 

Ha 90" BblCOK)10 npo.UOJJbHYJO CKJUl.UK)'. 
ApmepUWlbHble iJyzu mempanoiJ, B qacTHOCTH, aM<l>H6HA HMelOT HCCKOllbKO BaJK

HblX OTJJH'IHA OT KaPTHHbl, npHcymeA KOCTHblM pb16aM (pHC. 100 ). y nOCJJe.UHHX OT 

6plOWHOA aOPTbl OTXOD,SIT 'ICTblpe napbl npHHOCJllUHX JKa6epHblX aPTePHA, a BblHOCR-
111.He JKa6epHble aprepHH ena.naIOT B cnHHH)'JO aOPTY HJJH B OTHOCHTCIIbHO npHMHTHB

HOM eapHaHTe - B ee napttble KOPHH (pHc. 100, 11 ). IloCJJe eblxo.na noJBOHO'IHblX Ha 
cywy H pe.nyxuHH )Ka6p OHH npeepaTHJIHCb B CnJJOWHble aPTePHaJJbHble .nym (Ha PHC. 

100 OHH npOH)'MepoeaHbl PHMCKHMH UH<t>paMH). IlepeaR )Ka6epHaR apTepHaJJbHaJI 

.nyra BMecre c pb16beA o6weA COHHOA apTepHeA (nepe.nHHM npo.nomKeHHeM KOPH!I 
cnHHHoA aoPTbl) o6pa3yeT y TeTpano.n o6J.UY10 coHH)'JO aprepHIO (pHc. 100, I). Bropu 

apTepHaJJbHWI .nyra BMeCTe c 60J1b1IIeH qaCTblO KOpHR aOPTbl HecCT KPOBb B cnHHH)'JO 

ao})TY H TaKHM o6pa30M <t>opMHPYeT JlYT'Y aOPTbl (HJIH CHCTeMHYJO JIYT'Y, PHC. 100, J). 
TpeTbR JKa6epttru1 aprepHaJJbHWI .uyra, KaK npaeHJio, 6eCCJJe.llHo HC'le38eT, 6b1BaeT 38-

MeTHa TOJlbKO y HeKOTOPblX XBOCTaTblx aM<l>H6HA. qeTBCPTaSI )Ka6epHWI aprepHaJJbHaJI 
.nyra HMeeT BaJKHOe OTBeTBJieHHe - K JJCrKOMY ( 8), npOH3BO.llHOMY KaK pa3 38'1aTKa 

'leTBCPTOA )1(86epttoA WeJJH; 3TO JJerolfHWI aPTepHR ( 6). Ilepe.nHHA yqacTOK KOPHJI 

cnHHHOA aOPTbl Me)l(,!zy ena.neHHRMH nepeoA H BTOpoA .nyr He HCnOJlb3YJOTCSI B3poc

Jlb1MH aM<t>H6HRMH. 3ro COHHblA npoTOK (pHC. 100, 2) raTTepHH H MHOrHX RWePHU. 
To xe OTHOCHTCR K OKOH'laHHIO 'leTBCproA aprepHaJJbHOA JzyrH, yxe 38 OTXO)K.JleHHeM 

nero'lttoA aprepHH, Ha3eaHHOMY 60TaJ1JioeblM, HJJH aprepHanbHblM, npO'I'OKOM (5). Ott 

BblnOJUUICT OTBeTCTBeHHYJO poilb y 3M6pHOHOB ecex peITrHJIHA, rrmu H MJieKOnHTIUOWHX 
(CM. c. 330, 411), a y raTTepHH H qepenax coxpaHRCTCR nO)l(H3HeHHO. KaK nerKO BH..lleTh 

Ha PHC. 100, y HaJeMHblX n03BOHO'IHblX opraH .llblXaHHR (JJCrKHe, 8) pacnOJIO)KeH He B 

ronoee, Ha nyTH ICpOBH OT cep.nua K M03ry, KaK )l(a6pbl y nepBH'IHO-BOJJ.HblX n03BOHOl{

HblX, a no3a.nH cep.nua. B CBR3H c 3THM HaxO)K.JleHHe B cep.nue lfHCTO eeH03HOA KPOBH, 

KaX y o6.rra.naTCIIeH e,uHHCTBeHHOro KPYTa Jq>Oeoo6paweHIDI, OK33a.JI0Cb HeJlOnyCTHMblM. 

3Ta KpOBb .nOJUKHa 6b1Tb, no KPaAtteA Mepe, cMewattttoA, qro .UOCTHrHyro 6naro.napJ1 
JICro'IHOA Bette (10), npHHOCRWeA OKCHreHHpoeaHHYJO KPOBb H3 JJCrKHX Henocpe.n

CTBeHHO B cep.nue. C ee nORBJJeHHeM nOMHMO 60JJbWOro Kpyra Kpoeoo6paWeHHJI 

o6pa30BaJJCjl MaJiblA, JJCro'IHblA. c nepexo.noM OT ;u6epttoro .llblX3HHJI K JlCf'OlfHOMY 

nepeMecTHJJaCb 30Ha no.nalfH KHCJJOpo.na B KPOBRHOe pycno, H OKa3aJJOCb, 'ITO OH 
He MO)l(CT 6b1Tb .llOCTaBJJeH eceM opraHaM TCIIa npH 0.llHOM KPyre KpOBoo6paweHHJI, 

CKPOeHHOM no MaTpHUe )l(a6epttoro .llblXaHHR. IlOTpe6oeanacb cepbC3HWI KoppeKUHJI 

o6weA cxeMbl Coe.zJ.HHeHHR (KOMMyraUHH) cocy.noe, KO'I'OPWI H ocymecTBHJJaCb nyrCM 

o6pa30eaHHR eroporo KPyra KPOBoo6paweHHH. 

OTJJHlfHR aPTepHaJJbHOA CHCTeMbl JJSlryll.lKH (pHc. 101, A) OT roro, 'ITO xapaKTepHo 
MR pb16, He HClfepnblealOTCR onHCaHHblMH Bblllle. 6pl01UHWI aOPTa y Hee OTCyrcTeyeT, 

aprepHaJJbHble CTBOJlbl o6oco6JIRIOTCH yxe B aPTepHaJJbHOM KOttyce cep.nua. 06wasi: 

COHHWI aprepHR (arteria carotis communis; 4) .nenHTCR Ha ttapyJKHyIO (a. carotis externa; 
PHC. 101, A, 5) H BHyrpeHHIOIO COHHble aprepHH (a. carotis interna; 7). B OCHOBaHHH 

noCJJe.ntteA pacnOJJO)KeHO KOPOTKOe yronweHHe - KapOTH.nHaH )l(eJJC3Ka (glandula 

carotis; 6), npOHK38HHIUI CeTblO K8HaJIOB c peuenropaMH H rJI8,llKHMH MlilWU8MH B 
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Puc. 101. KpoeeHOCHaR CHCTCMa TpaBllHOA mrryuJKH: 

A - cxeMa aprepH3ilbHoA CHCTeMbl: I - 6onbWaJI KOJICHaJI aprepHJ1; 2 - KomtOJICl'O'IH8JI aprepHJ1; J - .!lYf8 
aopn.1; 4 - OOWaJI COHHaJI aprepHJI; 5 - K3pyict8JI COHH8JI aprepHJ1; 6 - KaJ>OTKllH3.11 llCeJIC31C8; 7 - BHY

'fPCHHJlll COHK3.ll aprepHll; 8 - J1CJ"O'IH8JI aprepHJI; 9 - ceJWIHWHIUI aprepHll; JO - 6enpeHHaJI aprepHll; 

I I - o6UW1 nQ!l.Bll10WH3.ll aprepHll; 12- cnHHH3ll aopra; 13 - 'lpe&Ho6p1i1Xee'l.Hlll! aprepKll; 14- nQll

XJJIO'IH'IHaJI ap'l'epHll. B - cxeMa BCH03HOA CHCTCMbl: I - BHYfPCHHllll llpCMHaJI BCHa; 2 - H3PYJKHaJI 

•PCMH3.ll BeHa; J - TIOJIJCJJIO'IH'IH3.ll BCHa; 4 - nne'!CBaJI BCHa; 5 - 60Jlblll3.11 KOJICKaJI BCHa; 6 - nerxoe; 
1- 38.lUUUI TIOJl3ll BCKa; 8 - TIC'ICHO'fHIUI BCHa; 9 - llOJ)OTH3.ll BeHa ne'ICHH; JO - •H'IHHK; / / - JCHWICll; 

12 - BOponi9JI BeHa nO'IJCH; /J - Tll3088ll BeHa; 14 - ceJWJHUUWI BeH&; 15 - 6enpeHHIUI BCHa; 16 -
BWHOCJUUHC BeHbl TIO'feJC; 17 - nO'IXll; 18- 6plOWHIUI BeHa; 19 - ne'leHJ.; 20- JlCl'O'l:Hall BeHa; 21 -
nepe,lIH1UI nOJ19JI seHa 

CTeHKaX, H3MCIDIJOIU3JI npOHHa.aeMOCTb .IJ.}UI Kp<>BOTOKa 8 3aBHCHMOCTH OT COJlCP.lKaHHJI 
JlBYOKHCH yrnepo.u.a e KpoBH. BropoR CTBOJI, .ayra aopTbl (arcus aortae; J), noeopatIHeaeT 
Ha3aJJ., n03a.nH cep.u.u.a CJIHeaeTcH co ceoeA napoR H o6pa3yeT cnHHHyJO aoJYTY (aorta 
dorsalis; 12), npoxo.!UIIUYIO no.u. noJBOHOlfHHKOM. Ho eme tta noeopOTe .nyra nocbUlaeT 
enepe.n 3aTblJIOlfHo-no3eOHOlfHyJO aprepHJO (a. occipitovertebralis), a e6oK, K nepe.ntteR 
KOHelfHOcTH - nomutJOlfHlfHYJO apTepHJO (a. subclavia; 14). Henocpe.ncTeetttto OT 
MecTa CJIHHHIDI .LlYT OTXO.LJ.HT C.LJ.HHaJI aprepIDI K oprattaM nHmeeapHTe.JlhHOR CHCTeMhl 
H ceneJCHKe - '1peetto6p~ee'IHaJ1 (a. coeliacomesenterica; 13), tteCKOJihKO aprepHR 
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K roH8Jl3M H noqKaM, noCJie qero aopTa pacnanaeTCSI Ha .11Be o6urne no.nBJJlOWHwe 

aprepHH (a. iliaca communis; 11) - K 38.llHHM KoHeqHoCTSIM. TpeTbSI napa maBHhlX 

CTBOJIOB HeCCT KpoBb K opraHaM ,llblxaHHSI - Jien<HM H KO:lKe - H npe.ncTaBJISleT co6ott 

KO:JKHo-JieroqHYJO aprepHIO (a. pulmocutanea; pHc. 101, A, 2), KoTOpaJI HeB,llaJieKe OT 

ccp.nua pa3eeTBJ1S1eTCS1 Ha 60Jiblll}'IO KoJKHyio aPTePHIO (a. cutanea magna; 1) H Jiel'O'l

HYJO (a. pulmonalis; 8). 
MexaHU3M 11acmu11HO.?O pa:3i)eneHUR nomoKOtJ KJJ08U. HenOJIHblH xapaicrep CMeWH

BaHHSI aprepHa..llbHOH H BeH03HOH KpOBH B cep.nue JUlryIJ.IICH C03JlaeT npeJUIOCblJlKH .1l1UI 

qaCTHqHoro pa)JleJieHHSI 3THX nopUHH. OocrynaJI B HaqaJie CHCTOJibl H3 npe.ncep.nHit B 

:lKeJIY.llOqeK, KpOBb o6pa3yeT B HeM rpa.nHeHT - OT aprepHa..llbHOH K)>OBH B JieBOH: qaCTH 

.no CMeWaHHOH B npaeoit qacTH :lKCJIY.llOqKa. IlpH ero COKpaweHHH pa3JlHqHble nopuHH 

KpoBH BXO,llSIT B pacnoJIOJl(:eHHOe Ha ero npaBOM Kpa10 OTBepCTHe aprepHaJibHOro KO

HYCa nocJie.noeaTeJibHO, HaqHHaJI co CMewaHHoH: H KOHqru1 aprepHaJibHOH. CqHTaJIOCb, 

lfJ'O pa311H'IHble nopuHH KpOBH pa3,llCJISllOTCSI, CTOJib :JKe noCJie.llOBaTeJibHO JanOJIJUUI B 

xone CHCTOJibl aprepHaJibHbie CTBOJibl - HaqHHrul c caMoro WHpOKOro H paCTSIJKHMOro 

(KO:JKHo-JieroqHoit aPTepHH) H JaKaHqHeaJI caMblM recHblM (o6weA coHHOH aprepH

eA). Ho, KaK noKa3b1BalOT 3JieMeHTapHble pacqC'fbl, O.llHH JIHWh pa311HqHS1 cocy.noe no 

,llHaMCTpy H 3JlaCTHqHOCTH CTeHOK o6yCJIOBHTb HX noCJie.noeaTeJibHOe JanOJIHeHHe He 

MOI)'T. HoeaJI eepcHSI 6a3HpyeTCH Ha JaMepax KpOBSIHOro .naBJ1eHHH y :JKHBOH JISlryw

KH B .neyx napHblX KaHaJiax, npo,llOJI:lKaIOWHX aprepHaJibHblH KOHyc, HO OT.lleJieHHblX 

OT Hero o6paTHbIMH KJianaHaMH. BeHTPaJihHble KaHaJibl - 3TO .nyrH aoPTbI (BMecTe c 

OfiWHMH COHHblMH aPTepHSIMH), a .nopCaJibHble KaHaJibl - KO:lKHO-JieroqHble aPTePHH. 

OpH CHCTOJie .naBJieHHe e o6oHx KaHanax fiblCTpO no.nHHMaeTCSI .no 35 MM Hg, noCJle 

eC OKOHqaHHSI (H 3aKpbITIDI KJianaHOB) KaHaJibl npeepawaIOTCSI B ynpyrHe ,ll03aropw, 

npo.naBJIHBaIOWHe KpOBb no KanHJIJ]jlpaM. K Haqany CJie.nyIOweA CHCTOJibl .naBJieHHe 

ycneeaeT ynaCTb .no 25 MM B CTBOJiax CHCTeMHblX .nyr H .no 16 MM - B KOJKHO-JieroqHhlX 

apTepHSIX • .6blcTpoe naneHHe .naBJieHHSI e nocJie.llHHX ceH.lleTe.n:bCTByeT o MeHhWeM 

conpOTHBJieHHH KanHJIJUlpHOH CHCTeMbl JiefKHX B cpaBHeHHH c KanHJ1JIS1paMH TCJia. 

00-BHllHMOMy, 3TO BJieqeT 3a COOOH fiOJibWHJt paCXO,ll KpOBH B 3TOM ,ll03aTOpe H ITO

TOMY .nenaeT noHSITHoA ero 6oJibW)'lO paCTjl)l(}{MOCTb. Tenepb npencTaBHM ce6e, <rro 

B HaqaJie CHCTOJibl npH .naBJieHHH qyrb 6oJiee 16 MM Hg - OCTaroqHoro ypOBIUl .lIJIJl 

KOlKHO-JieroqHblX CTBOJIOB - KpOBb ycrpeMJISleTCSI TY.Ila H3 aprepHaJibHOro KOffYCa, pa.3-

.llBHH}'B creopKH o6parnblx KJianaHoB. AHanorHqHblA nOTOK B .nyrH aOPTbl HaqHHaeTCSI 

noJ:JKe, JIHWh no .nocTH:JKeHHH .naBJieHHSI B 25 MM Hg. 3ToA Ja.nep:JKKH .nocTaToqHo, 

'fl'06bl CaMrul nepBaH nopuffjl KpOBH BOWJla TOJibKO B KO)K}(O-JieroqHble CTBOJibl. KaKHX
JIH6o npe.nnOCblJIOK .llJISI nona.naHHSI oco6oA nopuHH KpOBH B o6wHe COHHble aPTePHH 

(oTXO.llSIWHe OT ocHOBaHHSI ,llyr) He JaMeTHO. KapoTH.llHaSI :JKeJie3Ka e.nea JIH Moma 

6bl CJI)')KHTb BCHTHJleM .llJISI HHX npH KruKllOM UHKJie COKpaweHHH: D.JUJ 3TOro HYJKHB 

nonepeqHonoJiocaTaSI MYCKYJiaTYPa. TaKHM o6pa30M, e pa.J.neneHHH nopuHA KpoBH 

y JISlfYlllKH yqaCTByIOT H CTeneHb ynpyroCTH CTeHOK aprepHH, H o6paTHble KJianaHbl 

DpH HX OCHOBaHHSIX, HO rnaBHrul OCHOBa MexaHH3Ma - nOHH.JICCHHoe COilpoTHBJieHHC 

KpOBOTOKY B KanHJ1JISIPHOH CHCTeMe JierKHX. 

BeH03HaJl cucme.Ma AAfYlllKH BnOJIHe THnffqHa llJJJl Ha:JeMHblX n03BOHO'IHhlX. Or 
noqeK K cep,lluy KPOBb Hece-r 3MHSISI nOJirul BeHa, a He 3MHHe Kap,llHHaJibHble eeHW, 

nOJIHOCTblO Hcqe3ffY8WHe y JUlfYlllKH. Or 3MHeH KOHeqHocTH npHXO.llSIT ce,llaJIHWHaJI 

(vena ischiadica; pHc. 101, E, 14) H 6e.npeHHrul eeHhl (v. femoralis; 15), KOTOphle CJIK

BalOTCSI B BOPOTHyIO BeHY noq.KH (v. portae renalis; 12). Ope,LIBapHTellbHO OT 6e.npeHHhlX 

BeH OT.Zle.JUllOTCSI Ta30Bble BeHbl (v. pelvica; 13), KOTOpble o6he.n.HIUllOTCH B HenapffYIO 
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6pIOWH}'IO BeHY (v. abdominalis; 18), npoxo.zunuy10 no BHYJ'PCHHeA CTOpoHe 6pIOWHOA 
CTeHKH enepen H Hecyuzyt0 KPOBb oT Ja.nHeR qacTH Tena e o6xon not1eK K net1eHH. Bo
poTHble BeHbl n011HOCTb10 pacnanalCJI'Cst e noqJGlX Ha TOHKHe cocy.!lbl (eettyJihl). MHoro

'IHCJieHHble BblHOCSllllHe eeHbl no'leK CJIHBaIOTCSI Ha cpenHeR JIHHHH Te.Ila B J8JlHIOIO 

nQII}'JO eeHy (v. cava posterior; 7), KOTOpa.SI npoHHJblBaeT ne'leHb H enanaer e eeHOJHYJO 
n83yxy cep.!lua. Kpoeb OT KHWe'IHOR Tpy6KH no HeCKOJibKHM cocyJiaM C06HpaeTCSI B 

BOPOTHYIO BeHy ne'leHH (V. portae hepatis; 9), KOTOpaSI ena.naeT Bee JieeylO 'laCTb, 
imo6aeoK o6paJySI KOpOTKHR nonepe'IHblR CT8011HK .!lJUI coeJIHHeHHSI c npaeoR .!lOJieA 

H c 6plOWHOR eeHoA. KpoBb HJ HHX, npoA.n.st qepeJ KanHJIJISIPbl neqeHH, co6HpaeTCSI 

e napy net1eHO'IHhlX eeH (v. hepatica; 8), ena.n.aK>mHx B JaJlHIOIO n011YI0 Betty. 
Or nepeJIHeR qacTH TCJia KPOBb npHTeKaeT B eeHOJHYIO naJyxy cepJiua no nape 

nepe,ziHHX Il011blX eeH (v. cava anterior; 21), KIDK.ll.M HJ KOTOpblx cpopMHPYeTCSI CJIIDl
HHeM Tpex ocHOBHblX eeH. Hap)')KHaSI stpeMHaSI eeHa (v. jugularis externa; 2) npH

XQ!lHT cnepe.11.H no BeHTp8JlbHOR CTOpoHe I'OJIOBbl, BHyrpeHHSISI stpeMHaJI (v. jugularis 
interna; /) TSIHeTCSI HJ rny6HHbl, OT 60KOBOR 'laCTH JaTblJIKa, a nOJIKJllO'IH'IHM BeHa 

(v. subclavia; 3) - c6oJCY, HJ ofinaCTH noJIMblWKH, r.!le oHa npHHHMaeT I1J1et1eBYIO eeHy 

(v. brachialis; 4) OT KOHe'IHOCTH H 601IbWYIO KO)l(}f}'lO Betty (v. cutanea magna; 5) OT 
KOJKM KaK opr.ma .!lblXa.HHSI • .Uee Jierot1Hble eeHbl (v. pulmonalis; 20), npeJieapHTCJibHO 

~HHBWHCb, ena.nam e Jieeoe npe.1Icep.1IHe. 
JIUM<jJamu11ec1eaJ1 cucmeMa paJBHTa y JISlryWKH, KaK H y ecex qeTeepoHorHx, 

06.na.n.aTe11eA JIByx KpyroB Kpoeoo6pameHHSI, JHa'IHTeJibHO CHJibHee, 'leM y pb16. 
l>o.nbwoR Kpyr Kpoeoo6pameHIDI BKJIK>'laeT JIHWb 1-2 KacKa.n.a KanHJ1Jistpoe, a He 

2-3, KaK e.zlHHCTBeHHblR KPYT y pb16, B CBHJH c qeM .ll.11SI HHX B npHHUHne xapaKTep

HO 6011ee BblCOKOe aPTePHaJibHOe JI8BJJ.eHHe, a CJie.!lOBaTe.11.bHO, H 6011ee HHTeHCHBH9Jl 

~HJibTp8UHSI I1Jla3Mbl KPOBH CKBOJb CTeHKH KailHJIJISlpoB B OKP)')KalOlllHe TKaHH. JlHM
~aTH'leCKM CHCTeMa, npeJIHaJHa'leHHM .ll.11SI c6opa 3TOH :lKH,llKOCTH H BOJBpaTa ee B 

JCpOBstHoe pyCJio, He J8MKffYT8 (ee n0110CTH JIHWb t1aCTHt1Ho oKp)')KeHbl co6creeHHblMH 

CTeHKaMH), BKJIIO'laeT o6WHPHble JIHM¢>8TH'leCKHe MeWKH, pacnOJIO:lKeHHble rnae

HblM o6paJOM no.II KO:lKeit, JIHM¢>aTH'leCKHe COCY.llbl H JIHM¢>aTH'leCKHe cepJiua. 3TH 
cep.!lua - He6oJibWHe n011ocTH c co6cTeeHHblMH CTeHKaMH, KJianaHaMH H ma.nKHMH 

MblWUaMH. 0.!lHa napa pacno.no:lKeHa no 6oKaM OT TpeTbCro noJBOHKa, .!lPYTIUI - no 

6oKaM OT KJIOaKH. 
()pnurw BWlleJielllUI JISlrytllKH (pHC. 102) npeJICTaBJleHbl napHblMH TYJIOBHlllHlilMH 

(HJIH MeJOHe¢>pH'leCKHMH) nO'IKaMH ( J J ), KOTOpble Jie:lKaT B Ja,nHeR 'laCTH TYJIOBHIUa 
Ha.Il napHeTaJibHblM JIHCTKOM 6plOWHHbl (T. e. Ja npe.!leJiaMH UeJIOMa). Ilo HH)l(HeA 

CTOPOHe KIDK.ll.OR TSIHeTCSI YJKOit :lKe.11.TOBaTOit no.nocoR :lKe.11.eJa BHyrpeHHeR ceKpeu.HH, 

Ha.n.no'le'IHHK (glandula suprarenalis; 2). B.!lOJib OOKOBOI'O KpM nO'IKH npoxo.wrr ee 
BOpoTHM eeHa (5) H TOHKHA 6e.11.oeaTblit MO'leTP'IHHK - eo1114>oe KaHaJI ( 6). Moqe

T()l{HHKH enaJialOT B cnHHHyK> CTeHJCY KJIOaKH ( 8), TO'IHO npoTHB OTBepcTHSI MO'leeoro 

nyJblpSI (9), He HMeK>mero c HHMH HenocpeJICTBeHHOH CBSIJH. 06WHPHblit .!lByxJIO

naCTHoR MO'leBOR nyJblpb - 0.!lHH HJ peJepeyapoe .ll.11SI 80.!lbl. J1S1ryrnKa, KaK no'ITH ece 
aM¢>H6HH, TeCHO CBSIJaHa C npeCHOR 80.!lOit, B cpaeHeHHH C KOTOpoR )KH.llKOCTH ee TeJia 

mnep'TOHH'IHbl. B.naroJiapSI 3TOMY OHH IlO'ITH y ecex BH,llOB 3Q>¢>eKTHBHO HacacbleaKYT 
80.!lY HJ BHeWHeR cpe.!lbl - npSIMO CKBOJb KO)Ky. 3Ta cnoco6HOCTb npeJIOTepamaeT 

o6eJBOJKMBaHHe, HO Tpe6yeT lalllHThl OT nepeo6BOJIHeHHSI. 3Ty pOJib H Bbln011HSIKYT 

nO'IKH, e KOTOpblx O'leHb xopowo npeJICTaBJleH ¢>HJibTpaU.HOHHblit annapaT noqeqHWX 

TCJieu.. B.naroJiapSI pea6cop6U.HH B KaHaJibU.ax He¢>poHOB opraHH'leCKHX MOJieK)'JI H 

HOHOB 3.JICKTpOJIHTOB JUlf'YWKa Bhllle.JUICT O'leHb IH.llJcyIO, THnOTOHH'IH}'IO MO'I}'. 
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Pl«:. 102. MOllenOllOllU CHCTeMa c&M

ua JUlrywKH: 

I - 38.llHJIJI n0118A eeHa; 2 - H8,llllO'leo1-

HHK; J - ceMllBblHOCll!llHe K3H3Jll>Ubl; 

4 - no'fe'fHaJI apTepKll; 5 - BOPQTHaJI 

BeH3 IlO'IKH; 6 - BOJii.cl><>B "8H8.JI (MO'le

TO'fHKK K ceM11nposon); 7 - ceMeHHOA 

!l)'lblpeK; 8 - KIJOBKB; 9 - MO'leBOA ny-
3blp1>; I 0 - 33JlHJlll IOIW u; I I - nQllJCll; 
12- ceMeHHHK; IJ - lOlpoBOe TCllO 

OOJJOBWe opraaw. napH1>1e roH3,ll,hl nQllBeWeHhl Ha 6pYXeAKaX K 6plOWHOA CTO

poHe no'leK. K nepeirneMy 1epa10 KruKllOH roHa.LJ.hl (pHc. 102, 12) npHKpermeHY e BH.Zle 

nyqKOB JIC:enTblx neHT .:lKHPOBYe Te.Ila (corpus adiposum; 13). 0HH npe.llCTaBJUllOT co6oA 

3HepreTH'leCKHA pelepe llJUI C03peeaHH.R noJIOBbIX npoll)'KTOB B nepHO.ll 3HMOBKH H 

.l1,.1UI 6pa'IHOA aKTHBHOCTH B nepHO.ll HepecTa. y TPaB.RHOA Jl.RryuIKH OH Bhln3,ll,aeT Ha 

KOHeu BeCHhl, KOr.lla KOPMOB em;e HeT. 3'rOT cpoK Bhlro.lleH, nocKOJlbKy nOJBOJl.ReT HC

DOJlbJOBaTb llJUI BhlBe.lleHH.R nOTOMCTBa CKOn.TleHH.R TaJIOA 80.llhl. y CaMl406 (pHC. 102) 
6enoBaThlA ceMeHHHK (testis; 12) OeaJlbHOA ¢>opMhl COe.llHHeH c no'IKOA HecKOJlbKHMH 

ceM.RBhlHOC.RI.U;HMH KaHaJibUaMH (Vasa efferentia; J), npOXODJII.U;HMH no 6pblXeAKe. Ilo 

HHM nOJIOBhle npo.llYKThl nona,naIOT B nO'IKy H qepe3 HeKOTOphle ee cneUHaJIH3HpoBaH

Hhle KaHaJibUhl - B BOJibcpOB KaHan (apXHHecppH'leCKHA npOToK; 6), KOTOphlA, TaKHM 

o6pa30M, BhlnOJlH.ReT y caMua 0.llHOBpeMeHHO ct>YHKUHH MO'leTO'IHHKa H ceM.RnpoBO.ll&. 

lirrHJ KOHUa :.rroro KaHana Ha HeM paJBHTO peJKoe Bbin.R'IHBaHHe - ceMeHHoA IJY3YpeK 

(vesicula seminalis; 7), pe3epeyap llJUI ceMeHH. IlpH xapaJCTepHOM M.R JI.RryuteK Ha

PYJKHOM On.TlO.llOTBOpeHHH HX CK)"leHHOCTb BO epeM.R Hepecra nOpoJK.llaeT onacHOCTh 

nepeMeWHBaHH.R cnepMbl B 80.lle. Il03TOMY CTOJlb Bll)KeH TeCHhrA KOHTaKT napTHepoe 

npH cnapHBaHHH - caMeu KpenKo Y.llep.:lKHeaeT caMKy, o6xeaTHe ee Ja 6oKa. 8 ce.R

JH c 3THM y Hero Ha nepBOM nanhue KHCTH paJBHTO e:myrHe - 6pa'IHWI M030Jlb, a 

COOTBeTCTBYJOI.U;He MblWUbl nepe.llHeA KOHe'IHOCTH paJBHTbl CHJibHee, 'leM y caMKH. 

KpoMe roro, y caMuoe no 6oKaM 3a.llHeA qaCTH ropna, 6.JIHJ yrnoe pTa HMelOTC.R pe30-

Ha'I'Opbl - pa:myBaeMble npH 6pa'IHOM neHHH nyJblpH, OTKpblBalOI.U;HeC.R He6o.nbWHMH 

OTBepcTH.RMH B rJIOTKy, HO cnp.RTaHHble y TPaB.RHOA JUlryuIKH nO.ll KOJIC:eA. y caMUOB 

OJepHoA AAryutKH peJoHaTOpbl x:pynHee H pa:myBalOTC.R no 6oKaM OT ronoebl e BH.Zle 

6enbIX c¢>ePH'leCKHX nyJblpeA. 

y Ca.MOK (pHC. 103) napHhle .RINHHKH (ovarium; 11) JHa'IHTe.JlbHO tcpynHee, OHH 

38IIOJ1HeHbl KPYJlHhlMH (OKOJIO 2 MM B ,llHaMe'I'pe) CHJibHO IlHI'MeHTHpoBaHHhlMH .RA-
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1 2 Pac. 103. MO'len0110BU CHCTeM8 CUOCH JUI• 

ryIUKH: 

I - aopmuca l1Aue8Ql18; 2 - K:JBKI'8ll "l8CTI. lllue
BOJ1a; 3 - lUlpoBOe TCllO; 4 - TIO'llCa; 5 - MllTO'l

Hi.dt OTJICJI Jrlueao.na; 6 - iutwn; 7 - OTsepCTHe 
.11Rueao.na; 8 - OTBepCTHC MO'ICTO'IHHka; 9 -
KJIOaka; 10 - MO'ICBOR ItYJYpl>; 11 - JUf'IHJOC 

UCKJieTKaMH. $1AUCBO.llbl (oviductus; MJOJlJICPOBbl KaHa.Tlbl) JaHHMalOT MHOro MCCTa B 

6pJOWHOR nOJJOCTH B BH.!lC TOJICTlilX 6CJ1blX, KpYfJiblX B CC'ICHHH TIIXCA' IUIOTHO yno
XCHHblX KPYTblMH JaBHTKaMH, OTHOCHTCJibHO JlJIHHHble H TOJICTble. Hx eopOHKH (cM. 

PHC. 96, 4; pHC. 103, 1 ), KYJUl SIAUCKJICTKH nona.nalOT HJ OTJCPblTOfO UeJIOMa, pacnOJJo

:JICeHbl no 60KaM OT cep.nua, HM KOpHSIMH JieflCHX. Ilona.naHHJO .RitUCKJleTOK B BOpOHKH 

cnoco6cTByCT CaMeu, c CHJIOA 06XBaTblBaJOIUHR nepe,llHHMH nanaMH TyJlOBHIUC caMKH 

npH cnapHBaHHH, MblWUbl 6pJOWHOfO npecca, npHJ]aJOIUHC nOJJOCTH TeJia ct>opMy 80-

poHKH, C}')KaJOIUeRc.11 no HanpaBJICHHJO enepe.n, H nyJibCHPYJOIUHC .llBHJKCHHSI cep.nua. 

IlpoXO.ll.11 no HJBHTOR lfaCTH Sl1\UCBO,lla (pHC. 103, 2), S11\UCKJICTKH noKpblBaKYTCSI TaK 

HaJblBaCMOR TPCTHlfHOR o60J10lfKOR - CJIOCM neKTHHa, KOTOpblit noCJie OTXJia.aKH 

sdtua Ha6yxae-r B 80.llC H ¢>opMHPYeT npoJpalfHblA CTy,llCHHCTblit wapHK c .RRUCKJieTKOA 

BHYJ'PH. Ilepe.n BblXO.llOM HapYJl(Y HICpHHKH CKalUIHBaJOTC.11 B paCWHpCHHOM MaTOlfHOM 

or.nene .11Rueeona (5). 
HHJU1BllJQ'BJl1tHoe p93111r111e. OrpaHH'ICHH11dl Janae JKCJJTxa pacnpe.neneH e SIA:Ue 

]JSlfYWKH HepaBHOMCPHO, COOTBCTCTBCHHO JHroTa no.neepraeTC.11 noJIHOMy, HO HC

paeHOMCpHOMY .npo6JieHHIO (pHC. 104), KOTopoe HalfHHaCTCSI qepeJ 3 -4 lf nocne 

OilJIO.llOTBOPCHH.11. nepeble 6opo3Jlbl npoXO.DJIT no MCpH.llHaHaM .11Rua - B canrrran.bHOR 

H JaTeM B nonepe•rnoR nJIOCKOCTH 6y.nymero JapO.llbIWa. 3areM npoXO.llHT 6opo3lla B 

WHPOTHOM HanpaBJieHHH. B o6JiaCTH CHJibHO nHrMCHTHpoeaHHoro aHHMa.TlbHOro no

JIJOCa 6JiaCTOMepbl 6onee MCIIKH, COOTBCTCTBeHHO Pa3JIH'IHa TOJIIUHHa CTCHOK 6JiacryJIY 

H eC BHYJ'PCHIDUI noJIOCTb, 6JiaCTOUCilb (1 ), CMCIUCHa B CTOpoffY aHHMaJibHOl'O nOJJJOCa. 

'lepeJ cynot flOCJIC OnJIO.llOTBOPCHH.11 HalfHHaCTC.11 npouecc raCTPYJI.RUHH: wanolfKa H3 

qepHblX 6JiaCTOMCpoB o6paCTaCT 06JiaCTb CBCTJiblX, neperp}')KCHHblX :lKCJlTKOM KJICTOK, 

M,LleT npouecc 3nUOoAUU. 0.n.HOBPCMCHHO ocymeCTBJISleTC.11 UH60ZUHOf4UJI - CBeTJlblC 

KJICTKH eereTaTHBHOfO nOJIJOCa eeopalfHBaJOTC.11 no.n noKpOB TeMHblX, JaH.RTWI HMH 

o611acTb CyxBeTC.11, npeepaIUWICb B TaK HaJblBaCMYJO :lKCJITOlfHYJO npo6JCY (6). 'lepC3 

3-4 mlJI nocne OIUIOllOTBOpeHHJI Ha eC MCCTC OCTaeTCSI 6Jiacronop B BM.Lie KoponroA: 
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npoJJ;OJihHOA WeJIH Ha 3MHeM KOHUC Japom.rwa, KOTOp:bIA yxe 3aMeTHO BhlTRHYT B 

.l111HHy. Ha CTMHH HeApyJihl, Ha cnHHHOA CTOPOHe 38POJJ:blWa BhlJJ;CJIRCTCR yqaCTOK 

3KTOii;epMbl, HCPBHIUI nJiacTHHKa ( 7), OKOHTypeHHaH tJeTKO pa3J1HtJHMblM HepBHblM 

BaJIHKOM. HepeHaR I1J1acTHHKa npeepawaercH e JKeno6oK, ceopa•rneaercH e HepeHYJO 

TPY6KY H norpyJKaeTCH B my6HHy, OKpyxaIOWaR 3KTOJJ;epMa CMblKaeTCH HM HeA. 

A B r 

2 

6 

J! E )/( 

3 7 

2 

6 

6 1 

3 H K 
2 9 

17 
1.1 

16 11 
JI M 

PHc. 104. PaJBHTHe Rltua JlJII)'lllKH: 

A- E - CTil,llHM nOJJHoro HepaeHoMepHoro .11po6neHHJ1 OT CT8.l1HH .11eyx 6nacroMepoe (A) .110 CTll,ll.HH 6na

cty.1Ibl; )J(, 3 - <t>oPMMpoeaHMe T'pC)(CJIOltHoro JapollblWa (racrpyJU1UM11); H-JJ - <t>oPMHpoeaHHe ueH

tp8.IIbHoR HCPBHOR CHCTCMbl (HeRpyJU1UHJ1); M - J&pollblW nepe.11 Bbl.IIynJICHHCM;)l, 3, JJ - caJlITTllJlbHlodt 

pa:ipeJ Japo.llblllla; I - 6.IIacTOUCJlb; 2 - 3Kro.11epMa; 3 - 3HTo.aepMa; 4 - nOJJOCTb nepeM'IHolt KHWKH; 

5 - lKCJITOllHblC IUICTKK; 6 - lKCJITO'IHll.ll npo6u; 7 - HCpBHll.ll nJlaCTHHKa; 8 - CnHHHOR MOJr; 9 - xop

llll; JO - roJIOBHOA MOJr; II - o6JJaCTb 6YJ1YWCA IUIOIUCJf; 12 - 6Jlacronop; 13 - HCpBHOKHWC'llUill 

ICaH8.II; /4 - 38KJlllJIKH JKa6epHWX WCJJeA; 15 - npMCOCIC.8; 16 - XBOCT; 17 - HapyxHble JKa6pw 
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KJICTKH HepBHOI'O BaJIHKa norpyJKalOTCSI OTJleJlbHO OT HepeHOR ypy6KH H o6pa3}'10T 

no 60KaMH OT Hee napy HepBHblX rpe6HeR - CKOJl.TleHHSI HH.nHBHllYaJibHO MHrpHpyJO

IUHX KJieroK, <t>opMHpyJOIUHX raHrJIHH H 3.JleMeHTbl onopHoR TKaHH nepH<f>epH'·leCKOR 

HepeHoR CHCTeMbl, flHfMeHTHhle KJieTKH, BHCUepaJibHblA CKeJieT H T.Jl. 

Y HelleJibHOI'O 3apO.llhlllla )')Ke JaMeTHbl I'OJIOBa H XBOCT, eme '1epe3 HeCKOJibKO ..UHeR 

OH paCTBOpsi:eT o60JIO'IKY si:Aua ceKpeTOM cneUHaJibHblX OllHOKJieTO'IHhlX KO)KHblX )KeJIC3 

H BblXO,llHT Hapyxy B BHlle JIH'IHHKH - fOJIOBaCTHKa (pHc. 105 ). y Hero c.naBJieHHbIA 

c OOKOB, pacIUHpeHHblA no eepTHKaJIH XBOCT H nepHCTble Hapyxttble )Ka6pbl - noHa

qany .llBe napbl, a JareM H TJ>H • .llo npopb1ea pTa roJIOBaCTHK HcnOJibJyeT ero Ja'laTOK 

KaJ( npHCOCKY, MaJIOflOllBH)KeH, :JICHBCT Ja C'leT OCTaTKOB :lKeJITKa B llOBOJlbHO npOCTOM 

H KOpOTKOM KHIUe'IHHKe. IlapHblX KOHe'IHOCTeR eme HeT, HO eCTb opraHbl OOKOBOR 

JIHHHH, eCTb OTeepCTHe KJIOaKH, qepe3 KOTopoe BblXOllHT MO'la, npO.llyuHpyeMasi: ro

JIOBHOR flO'IKOA (npOHe<l>pOCOM). IlOCJie npOpbIBa pOTOBOI'O OTBepCTHSI I'OJIOBaCTHK 

aKTHBHO KOPMHTcsi:. Ha cMeHy ysi:JBHMhIM HapyxHhIM )Ka6paM paJeHeaJOTcsi: 3 napbl 

BHyrpeHHHX :iKa6p (pHc. 105, 4). Cnoco6 nHTaHHH ro11oeacTHKa, Heo6bI'IHbIA .lVlH 

aM<l>H6HR, npe.ncnmJIJleT co6oR si:pKHR npHMep Japo.nblIUeeoro npHcnoco6JieHHH -

ueHOfeHeJa. JlH'IHHKa COCKa6JIHeaeT c noeepXHOCTH flOllBOllHhlX npe.nMeTOB Jl.TICHKY H3 

MHKJ>OCKOnH'leCKHX 80..UOpocJieR (D.HaTOMOBblX, 3eJICHbIX, CHHe3eJICHblX) H npocreRIUHX. 

!I.mi 3TOI'O OHa HMeeT OC06ble, epeMeHHble (npOBH30PHble) xp.A:meeble 'leJIJOCTH - He 

He6HOKB8,llpaTHhlR H MeKKeJiee xpsi:IUH, a KaK 6bl BhlpeJaHHhie HJ HHX cpe..UHHHhle 

<t>parMeHTbl - cynpapOCTJ)aJibHblA H HH<l>papOCTJ)aJibHblA XpHIUH (CM. pHC. 93, B, co

OTBCTCTBeHHO 30 H 29). 00Kpbl8aJOIUHe HX ry6bl eoopyxeHbl nonepe'IHO opHeHTHpo

BaHblMH poroebIMH rpe6HRMH. TaKHM o6pa30M, JIH'IHHKa JUlryIDKH He TOJibKO o6HTaeT 

B HHOA cpe.ne H HCnOJib3yeT HHOR cnoco6 nepe.nBH:lKeHHSI, He)KeJIH 83pOCJll>Ie oco6H, 

HO OHa HMeeT pacTHTeJibHyJO llHeTY. CooTBeTCTBeHHO KHllle'IHHK I'OJIOBaCTHKa CHJib

HO BblTIIH}'T, 3Ha'IHTeJibHO npeBOCXQDJI no OTHOCHTeJlbHOA lVlHHe TaKOBOA JI.A:ryIDKH. 

B 3'TOT nepHO.ll roJIOeaCTHK, CJIOBHo p1:a16a, HMeeT TOJibKO OllHH Kpyr Kpoeoo6pameHH.A:, 

H, COOTBeTCTBeHHO, Bero cep.nue CYllleCTByeT TOJibKO OllHO npe.ncep,llHe (pHC. 105, 8). 
IlOJ)Ke H3 Bbl:Wl'IHBaHH.A: 6pJOIUHOR CTeHKH 3a,!J,HeA 'laCTH rJIOTKH pa3BHBa!OTCH napHble 

11erKHe, nOJiy'laJOmHe KpoeocHa6)KeHHe OT IV :lKa6epHoR aprepHaJibHoR llYTH - no 

JieroqHoR aprepHH, KaK y .llBOSIKO.llbllllaIUHX pb16, COOTBeTCTBeHHO JlCI'O'IHa.A: BeHa Bna-

1 2 3 4 

12 11 JO 9 8 7 6 5 

PHc. 105. BHYJl)eHHHe opratthl rono&aCTHKa ruu:ymKH-'ICCHO'IHHUhl (Pe/obatesfuscus). 8H,ll; 
cnpasa: 
1 - n()l{l(8; 2 - ni!ncoe; 3 - JKiWIHwl ny3wp1>; 4 - JUl5pw; 5 - poroBOe orsepcnte; 6 - aprepHanbHbdl 
mttye; 7 - 8JtYJIO'leK cep.llUA; 8 - npeacepaHe; 9 - ne11em.; JO - TOHKH'lt KHIDC'IHKK; 11 - ir;eny4oic; 
12- JCJrOUB 
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.naeT B CCP.llll.C, 38.MhlKaeTCJI Ma..n:hlA KPYf Jq>OB006pameHHJI. ro.11088CTHK nepexQllHT H8 

.11ero'ittoe llhlxaHHe H Ha'iHHaeT peryJUtpHo BCIUihlBaTh Ja nopuHeA B03JIYXll. Bnepe.zJ.H 

OT xa6epHblX WeJieR 803HHKaCT CK.Jla.IlKa KOXH, KOTOprul HaKpblBaCT xa6epHhle WCJIH 

H 3aTeM npHpaCTileT U03a,llH HHX, OCTaBJUUI OTHOCHTeJibHO HCOOJlbllIOC OTBCpcnte. Ilo

.llBIDIIOTCJI napHhle KOHC'iHOCTH, npe~e nepe,nHHC (nOHa'iaJJY OHH npHJCphlThl KmCHCTOlt 

~ 
A E 

E 

H 

PHc. 106. PaJBHTHe OCll>OMOp,noA JUlcylIIKH (Rana aroalis) OT BWJIYl1.1ICHHJI M3 HIQ>bl M JlO 

3aBepWeHID1 MCTaMop<Po3a: 

A - JIH'IHHK.a B MOMCHT BhlJIYTTJJCHHA; 5, B - npouecc yacJURCHHJI H8pymu.IX ~ H 11118BHJ1XOBOA CICll8lDCll 

XllOCTa; ti - ICpyllHO nOKaJaHbl HaPYJl{HWC JKa6pbl; T, JI - lf>opMMpoBllHHC llC86epHOR JCpblWXH H poTOBOl'O 

0'111epc1161; JI - OKpe<:rHOCill pTB., BOOpyJl(CHHoro porollhlMM rpefiffj!MM, BKil cnepe.11K; E - lf>opMMpoBllHJle 

nepe!U{HX KOHC'IHOCTClt; )/( - CTa.lUUI paC'l.TICHCHIDI K IlQltBKICHOCill JallHHX KOHC'IHOCTCA; 3 - HINBJIO MCTB

Mopcl>ooa (31lMC111ll pe:iop6UHA XBOCTll); H - .IUll)'UIOHOK B MOMelll' BblXlWl M3 BQlloCM8 H8 cywy 
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~6epHo" KJ>b!WKO"). 3areM 33.llHHe. Hac'fYilaJOWHif no OKOH'laHHH JJH'IHHO'IHoro 

pa38HTIDI MernMopct>o3 (pHC. 106) npoHCXOJIHT nOJI BJJIDIHHeM ropMOHOB WHTOBH.IlHOif 

JKeJJeJbl (TpHHO,llTHpOHHHa H THPOKCHHa). OH HOCHT HeKpo6HOTH'leCKHif xapaKTep H 

conp.sDKeH c Pa.LJ.HKaJlbHblMH H npHroM 6blCTpblMH npeo6pa3oBaHH.RMH opraHHJaUHH, 

BKJJIO'lalOWHMH, B 'laCTHOCTH, paccacblBaHHe XBOCTil, TKaHH Koroporo HCnOJJb3yioTCJI 

KaK Janae nHTaTeJJbHblX seweCTB. HopMa.rlbHoe nHTaHHe npepblBaeTC.R Ha 4-5 .nHeif, 3a 

31'0 epeWI peJKO HJMelUIKYT'C.R pOTOBO~ annapar, fJlaJa, nOJIBllileTCJI cpe.nHee yxo, }'Be.JIH

'IHBaKYT'C.R KOHe'IHOCTH, )'KOpa'IHBaeTC.R KIUIIe'IHHK, oporoeeeaeT O,llHH CJlOif KlleTOK Ha 

nosepXHOCTH 3nHJiepMHCa, Ha CMeHy 0,llHOKJleTO'IHblM KO)l(HblM )l(e.JieJaM paJBHBaJOTCJI 

CJIO)l(HblC. fWIOBaCTHK npeepawaeTCJI B 6oJJee Me.JIKOI'O JUlfYWOHKa-CCfOJleTKa. 

HeKoropwe ocotSeHHOCTM aHYJP8HH8M AfOPCl>oi\OIMM nocrmwx 
38MHOBOAffblX 

Ec.n:H BC.II opraHH3aUH.R 6eCXBOCTblX aMct>H6HA HecCT Ha ce6e rJJ}'6oKHif 01Tie'laTOK 

JCpaifHe ceoeo6pa3Hb1X an.amauHA - K HaJeMHOif JIOKOMOUHH y BJPOCJiblX H K paCTH

TCJlbHOJl,llHOCTH y JJH'IHHOK, TO B opraHHJaUHH XBOCTaTblX JeMHOBO.llHblX JHa'IHTeJJbHO 

JICHee pacJCpblTbl CBOACTBa TIIIIH'IHblX rrpHMHTHBHblX HaJeMHblX nOJBOHO'IHblX. 

Hx BblT.RHYTblA oceeoA' CKeJJeT (pHc. 107) H ero Mycicy

JJaTYPa no,ll,llep)l(}feaK>T cnoco6HocTb 3THX cyweCTe KaK K 

YH.llYJJJIUHOHHOMY nJiaeaHHIO, TaK H K HaJeMHOif JJOKOM0-

10 UHH c HCnOJib30BaHHeM CHMMeTpH'IHblX IIOXO,llOK (CM • .na-

9 1 JJee, c. 382). B TynoeHwe paJBHTbI .neyxroJioe'laTble pe6pa, 

KOTOpble, npaana, He cPoPMHpyK>T rpy,llHOit KlleTKH. 

8 y CaJiaMaH.llPbl rrepBH'IHaJI eepXHJIJI 'leJIIOCTb 'ICTKO 
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JIOKaJIHJOBaHa 8 Ja.LJ.HeM OT,lleJie 'lepena, a BTOpH'IHa.11 - B 

nepe.nHeM. ,ll,eJio e TOM, 'ITO nepe.llHJl.R 'laCTb He6HoKea

.npaTHoro Xp.Rwa He.nopa3BHTa H He ,llOCTHraeT o60HJl

TellbHOit Kancynhl, HO Ja,llH.R.R ero 'laCTL YKPeIDieHa npH

CYTCTeHeM MaJieHbKOif KBa.npaTHOif KOCTH. 0TCYTCTByeT 

KBa.LJ.paTHO-ClcyJIOBa.11 KOCTb, TeM caMbIM eepxHe'le.JIJOCTHa.11 

2 KOCTb He CB.RJaHa c o6JJaCTblO 'leJJIOCTHOro cycTaea, JaTO 

npe.n'leJTIOCTHa.R KOCTb ,ll.JIHHHblM OTpOCTKOM ynHpaeTCJI 

J e 1106HyK> KOCTb. Cpe.nHee yxo He paJBHTO. CTpeM.R cwt-

3aHo c KBanpaTHOA' KOCTblO, 8 'ICM MO)l{HQ BHJieTb CJle.llhl 

rHOCTIDIHH H npe.nnOCblJJKY K nepe.na'le Ha BHYTPeHHee 

yxo BH6pauHif 'lepeJ HH)KHIOIO 'leJJIOCTb OT rpy1na, T. e. K 

HCnOJib30BaHHIO ceACMH'leCKOI'O CJiyxa. 

7 CKeJJeT KOHe'IHOCTeif CaJiaMaH.llpbl enoJJHe COOTBeT-

CTB}'eT o6weA .lJ.JUI TeTpano.n cxeMe (cM. pHc. 40), TOJJbKO 

Pac. 107. CKClleT XBOcTaroro 3CMHOBQllHoro. BH.ll csepxy: 

I - nonan:a; 2 - ManaR 6epuoB8JI KOCTb; 3 - 6oni.wu 6epuoBall Koen.; 

4 - 6eztpeHH8R KOCTb; 5 - nOA83,!J.OWH8R KOCTb; 6 - KpeC'TUOBOC pe6po; 
7 - I-A XBOCTOBO.R no3BOHOX; 8 - JtJIC'fCBaJJ KOCTI>; 9- JIOXTeB8JI iwcn.; 

10 - Jl)"ICB8JI Koen.; I-v - IWibUW 



nepemrne KoHe'IHOCTH 'leThlpe:xnaJihl. TipaBaR H neBllJI nOJI08HHKH nne'le8oro noRca 

B38HMHO Il0.!l8HJKHbl. 0HH coxpaHJUOT 1'peXJtyqeBOR xapaKTep, HO OKOCreHeHHe 8Cero 

O.!lHO H npHToM JaMemaJOmee (scapulocoracoideum), KJIIO'IHua OTCyrcTByeT. B Ta.30BOM 

noJice CeJlaJIHU1H8JI KOCTb JaHHMaeT 'laCTb ropHJOHTaJibHOR JI06KOBO-Ce.!laJIHU1HOR 

nnaCTHHKH, JI06KOBaJI KOCTb OTCY'fCTByeT, IlO.!llQ!lOlllHaJI (pHc. 107, 5) - 8ep'THKaJibHa 

H nanO'IK08H.!lHa. 0Ha COe.!lHHeHa c nonepe'IHblM OTJ>OCTKOM Kpecmoeoro IlOJBOHJCa 

qepeJ MaJieHbKHR 11on011HHTCJtbHhlR VleHHK - KPecTuoeoe pe6po (pHc. 107, 6). 
B MO'lenoJI080A CHCTeMe TO'IHO TaK JKe, KaK y 8KYJ108blX pb16, nepeJlHJIJI '18CTb 

MeJOHeQ>pH'leCKOR IlO'IKH (npH.!laTOK CeMeHHHKa) H ee MO'leTO'IHHK (BOJ1b$OB JGlH3JI, 

apXHHeQ>pH'leCKHR nporoK) BblBQWIT MYJKCKHe IlOJIOBble npo.!lYKThl, a <l>YHKUHOHHPYJO

ll18JI (38.!lHJIJI) 'laCTb IlO'IKH o6ceyxHaaeTCJI HecKOJibKHMH BTOpH'IHblMH MO'leTO'IHHKaMH. 

CaMeu ocyI.UecTB1IJleT BffYJ'PeHHee orum.nomopeHHe, nepell3B3SI caM.Ke cnepMaTO<f>op -

nopUHIO CeMeHH B CJIHJHCTOR JCancyne, KOTOphlR caMJGl c IlOMOIIll>IO JaD.HHX KOHe'l

HOCTeR JaxBaTblBaeT KJIOaKoR. 

Ment6wutlM. Y BJpocnhlX XH80THhlX ncrrpe6neHHe KHCJIOPO.!la MO~ .!lOCTHrart. 

6-KpaTHoro ypoeID1 (e ceJOH pa3MHO:lKeHHJI) no cpaeHeHHJO c JHMOBO'IHoif HopMoR. 

TIO BJ8HMOOTHOllleHHIO C BHeIUHHMH HCTO'IHHK8MH 3HeprHH aM$H6HH JIBJIJllOTCJI 

3KTOTePMHblMH :JKHBOTHblMH, .!l1UI HHX xapaKTepeH HHJKHR ypoeeHb XHMH'leCKOH re

OJionpo.nyKUHH npH BblCOKOif TeIUIOnpoeO.!lHOCTH TeJia. 0HH IUIOXO coxpaHJIJOT TeWIO, 

Bbl.!leJIJ110U1eec11 e xone o6MeHa eemecTe, H, HanpOTHB, nerKo nornomaJOT TeIUioeyio 

3HeprHK> HJ BHernHeif cpen1i1. Tio:noMy HM nocTynHa JlHIUb noeeneH'lecKaH repMope

ryn11uH11, npeHMymecTBeHHO Ja C'ICT IlOHCJGl B OKPy:lK8JOU1eif cpe.!le JOH c IlOJlXO.!lJllllHM 

MHKPOKJIHM8TOM. KpoMe Toro, IlOCTOJIHHblR JGlHaJI TeIUIOilOTePb y aM$H6Hif onpe11e

JUleTCJI HcnapeHHeM 80.!lbl c BJlaJKHblX noKpoBOB, Il03TOMY npH HHJKOif OTHOCHTeJib

HOif BJIWKHOCTH 803,Ll.yxa TeMnepaTypa HX TeJia 61i1eaeT 06bl'IHO HIUC.e OKpy)l(alOUleif 

TeMnepaTypbl. KaK H y JlpyrHX noitKHJIOTePMHblX :JKHBOTHblX, ypoeeHb MeTa60JIHJMa y 

aM$H6HR 6blCTJ>O nau.ae-r c nOHHJKeHHeM TeMnepaTypbl (npHMepHO BABOe Ha JGl)l(.!lhle 

10 °C). HMeHHO no3TOMY 6oJlblllHHCTeo HJ HHX Manono11BHXHbl, e cpenHeR n011oce 

nepHO.!lhl HX aKTHBHOCTH OfP8HH'IHBalOTCJI JIHlllb renJihlMH Ce30HaMH fOJJ.8 H onpeJJ.e

JICHHblM epeMeHeM CY'fOK. 

,l(wxamte. B HOpMe pOTOfJlOTO'IHhlif annapaT nynbCHPYeT 6ecnpephleHo c 'laCTOTOR 

OT 60 .!10 200 .!lBH)l(eHHR B MHHYTY· y XBOCT8Tb1X aM$H6HH JHa'IHTeJlbHaJI '18CTb 3THX 

.!lBIUC.eHHA o6ecne'IHBaeT JlHlllb eeHTHJUIUHIO poroeoR IlOJlOCTH B UeJIRX repMopery

JUIUHH H poTOfJIOTO'IHOfO JlhlxaHHJI (He60Jlblll8JI aMIUIHTy.na, nocTOJIHHO OTKpblTble 

803,Ll.pH). JierKHe BeHTHJIHPYJOTCJI npH 6011ee pe.!lKHX KOJie6aHHJIX .!lHa poroeoR IlOJIO

CTH ( OKOJIO 80 B MHH) c 60JlblllOR aMIUIHTy.!lOR H c Ja.JKHMaHHeM H8PY:lKffblX H03,L1.peR. 

y 6eCXBOCTblX aM$H6HH BIDKHOe JHa'leHHe HMeJOT .!lblX8TeJlbHble JlBH.lKeHHJI 60JlblllOR 

8MIUIHTY.!lhl (CM. c. 208 H PHC. 98 ). QqeBH.!lHO, 'ITO HarHeTaTeJibHaJI 3$$eKTHBHOCTb 

poTOfJlOTO'IHOI'O Hacoca y aM$H6HR HeBblCOJGl, 'leM H 06'hllcID1eTCJ1 OTCY'fCTBHe B HX 

MernKOBH.!lHblX nerKHx cnoXHhlX 111.feHCThlX cTeHoK. Ko:lKHOe .!lblXaHHe y aM$H6HR 

Hepe.nKo HrpaeT ecnoMoraTeJibHYIO POJlb npH paJBHTOM JlefO'IHOM raJ006MeHe, HO 

MO.lKeT BblilOJlHJITb OCHOBHYIO JlblX8TeJlbHYJO <t>YHKUHIO. y MeJIKHX aM$H6HH (TaKHX 

6oJibIUHHCTBO) COOTHOllleHHe JlefO'IHOR H KO.lKHOR pecnHparopHOH noeepXHOCTH B 

Cpc,!J.HeM COCTaBIUleT 2 : 3. 0.IUlaK.O, no 3KCnepHMeH'Ta.111'HhlM ,IUlHHblM, npH TeMnepary-
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pax BblWe OIITHMaJibHblX 6o.nbW8JI qacn. ICHCJ10PQll8 nocrynaeT B opraHH3M aMq>H6HA 

qepe3 JierJCHe, npH MHHHMa.JlbHblX TeMnepaTypax - 'lepe3 KO:JKY. KO.lKHOe .llblXaHHe 

COCTaBJUleT npaKTH'leCKH e.llHHCTBeHHblA HCTO'IHHK KHCJIOPO.lla .llJIH MHOfHX 80.llHblX, 

oco6eHHO pyqhCBblX <P<>PM H .LI.JUI 6oJibWHHCTBa aM¢>H6HA cpenHeA nonOCbl, 3HMYJOJ..UHX 

B BO.llOeMax. y HeKOTOpblX XBOCTaTblX aM¢>H6HA poTOfJIOTO'IHOe JU>IX8HHe MOJICeT Hrpan. 

JaMeTHYJO ponb e raJoo6MeHe (y TeMHoA ca.naMaH,llpbl Desmognathus fuscus - no 
15 % nornoweHHOfO KHCJlOpo.lla). Bnpo'leM, KOJKa y aM¢H6HA HrpaeT Be.llymyJO ponb 

e o6MeHe C02 (JlO 90 % ). 'leMY cnoco6cTByeT 6oJibWaJI .rrn¢>¢>yJHOHHU nO.llBHXHocn. 

yrneKHCJIOTbl H .lleff'TeJibHOCTb cneUHa.JlbHblX ¢epMeHTOe. 

BoKaJIH:i&llHR. fonocoehle CBH3KH e ropTaHH H cnoco6HocTb H3.llaeaTb 3BYJCH 

npHCYWH y JeMHOBO.llHblX o60HM noJiaM, HO y caMOK OHH MeHee paJBHTbl. 3eyKH 

HJJlalOTCH npH npOXO)l(JJ.eHHH 803.llYXa H3 pOTOBOA nOJIOCTH B JiefKHe H o6paTHO 

lq)UMH 3JiaCTH'IHblX fOJIOCOBblX CB1130K, HaTHHYTblX B xp11weeoA ropTaHHOH KaMepe 

H cnoco6HblX npH.!laBaTb nOTOKY nyJibCHPYJOWHA xapaKTep. y caMUOB MHOfHX BH.!lOB 

HMelOTCH o6wHpHble peJOHaTOpbl (napHbie HJIH HenapHblR), coe)lHHeHHble c poTOfJIO

TO'IHOA nOJIOCTblO. KaK noKaJblBaeT 3JieKTPOMHOrpa¢>HH (perHCTPaUHH nOTeHUHa.JlOB 

neACTBffjl MblWU,), B XO.lle BOKaJIHJaUHH HaTH:lKeHHe fOJIOCOBbIX CB1130K He MeHHeTCH H 

pHTMH'leCKHll pHCyttOK necHH C03.lla~11 JIHWb Ja C'I~ CMeHbl HanpaBJieHHH noroKa. 

Cnoco6Hhl npOHJBOllHTb JBYJCH H OT.lleJibHhle xeoCTaTbie aM¢>H6HH. 

Cep.11eciao-cocyJ111CTaJ1 CHCTeMa. Cepnue cHa6xaeTc11 Kpoebt0 c noMOWblO He-

6oJibWHX KOPOHapHblX cocynoe, HO cep.lle'IHaJI MblWUa cnoco6Ha nOJiyqaTb 3HeprHIO 

H Ja C'I~ 6eCKHC.110pO.llHOfO MeTa60JIHJMa (aHa3p06HO). Yxe B paHHeM OHTOfeHeJe 

3MHHe Kap,llHHa.JlbHble eeHbl JaMeHHIOTCH Ja.nHeR nonoA eeHOA, 06paJyt0weACSI 

'laCTH'IHO HJ npaeoA JMHeA Kap.llHHa.JlbHOR H neqeHO'IHOA eeH H HecymeR KpoBb B 

eeH03HblA CHHyc. JIHM¢>aTH'leCK<UI CHCTeMa aM¢>H6HA Ofine.llHHHeT ceTb o6wHpHblX 

nO.llKO:lKHblX JiaKYH c JIHM¢>aTH'leCKHMH npOTOKaMH, OKp~alOWHMH KpoeeHOCHble 

KanHJIJIHpbl. JlaK}'Hbl COe.llHHeHbl KaHa.JlaMH, H BO eceA JIHM¢aTH'leCKOA CHCTeMe 

JKH.IlKOCTb UHPKYJIHpyeT 6naronap11 pHTMH'leCKHM coKpaweHHHM JIHM¢aTH'leCKHX 

cepneu, 'IHCJIO KOTOPblX y 6eJHOfHX 3eMHOBO.llHblX (Apoda) COCTaBJIHeT 100 nap, y 

XBOCTaTblX - 15, a y 6eCXBOCTblX - ecero nee napbl. JIHM¢>aTH'leCKHe KaHa.Jlbl OT

KpblBalOTCH B BeHbl. B CyrKH aM¢H6HH npoJtYUHPYJOT KOJIH'leCTBO JIHM¢>bl, BJlBOC 

npeeblwat0wee HX co6cTeeHHYJO Macey. 

Il11T8.Jtae. JIH'IHHKH 6ecxeocrnx aM¢H6HA: (roJioeaCTHKH), CTPOfO roeop11, ece

Jl.IJ.Hbl, nOCKOJibKY nHTalOTCH He TOJlbKO nO.llBO.llHblMH o6pacTaHH11MH (paCTHTeJlbHblM 

MarepHa.JlOM), HO H MeJIKHMH 6ecnOJBOHO'IHblMH, a Hepe.llKO H CBOHMH co6paTbHMH. 

JIH'IHHKH XBOCTaTblX aM¢>H6HR XHWHHKH. Bee BJPOCJible aM¢H6HH CTaHOBHTCH HC

XJIIO'IHTeJibHO XHWHHKaMH, nHTaHCb caMblMH pa3HOo6paJHblMH npe.llCTaBHTeJIHMH 

6ecnOJBOHO'IHblX H MeJIKHX nOJBOHO'IHblX JkHBOTHblX. f JiaBHblM opynHeM JaxeaTa 

.ll06bl'IH y 60JibWHHCTBa 6eCXBOCTblX CTaHOBHTCSI nO.llBH:lKHblR Bb16paChlBal01UHACSI 

113blK, npHKpeTIJieHHbllt OCHOBaHHeM K non6opo.llO'IHOR KOCTH H npHBO.llHMblR B neA

CTBHe cneUHa.JlbHOA MYCKYJiarypoR. y XBOCTaTblX aM¢>H6HA 113blK c<PopMHPOBaH Ha 

nepenHeM KOHUe rHOH.!lHOA Konynbl. CooTeeTCTBeHHO MYCKYJiaTypa nO.llbHJbl'IHoro 

annapaTa a.nanTHpoeaHa K BblnOJIHeHHIO ropHJOHTaJibHblX npO.llOJlbHblX ll.BH:lKeHHA 

noro CKeJieTHOro 3JieMeHTa, 'ITO orpaHH'IHBaeT ceo6oey a.llanTall,HH K BepTHKa.JlbHblM 

.llBIDKeHffjlM, Heo6xo.llHMblM .LI.JUI ryn11pHoro .llblXaHHH. CeKpeT xapaKTepHoA: TOJibKO ll1UI 

aM¢>H6HA Me)Kt{eJIIOCTHOA :lKeJieJbl ,llCJiaeT HX 113blK BJiaJKHbIM H JIHnKHM. y 6ecxeoc

Tb1X aM¢>H6HA Jy6bl Ha 'leJIIOCTHX MOryT noJIHOCTblO OTCYfCTBOBaTb (xa6bl) HJIH npH

cyrerByJOT TOJibKO Ha eepXHett 'leJllOCTH (y JUlryweK). y XBOCTaTWX aM¢>H6Hlt Hy ypex 
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BH,llOB KBaKW (po.na Amphignathodon) 3y6hl pacn011araIOTCJt: H Ha HJUKHeA 'leJIJOCTH, 

'ITO B mo6oM CJiyqae cnoco6cTByeT JIHWh y,nep:iKaHHJO no6hl'IH. Y ronoeaCTHKOB 6ec

XBOCThlx aMq>H6HA :lKeJlY,UOK Mop<t>onoraqecKH He o6oco6JieH H JIHWCH :lKCJIC3 c npo

TeOJIHTH'leCKHMH (pacweJUU110WHMH 6enKH) ceKpeTilMH, a JV1HHHbIA KHille'IHHK CJia6o 

D.H<t><t>epeHuHpoeaH Ha OT.UeJlhl. ITOClle MeTaMop<t>OJa, c nepeKJJIO'leHHeM ceroJICTOK Ha 

JKHBOTHYJO nHWY, ero Jl]lHHa pe3KO COKpamaeTCH, HanpHMep, y npy,nOBOA JIHryll.IKH B 

10 pa3, a y :iKa6hl-nOBHT)'XH, 'lbH JIH'IHHKH 6o.nee IUIOTOAAHhl H IlOTOMY HMeIOT 6onee 

KOpoTKHA KHWe'IHHK, - B 4 pa3a. 

Bbl.lleJJeHHe H OCMOperyJUUUUI. y JIH'IHHOK aM<t>H6HA Bbl,llCJIHTCllbHhle <l>YHKUHH 

OCyWeCTMHeT roJIOBHlUI no'IKa, COCTOHllllUI H3 2-4 $HJibTPYJOlUHX KaHaJlbUeB, BOpoH

KH KOTOphlX (He<t>poCTOMhl) OTICphlBaIOTCH B UeJIOM, a ,UHCTa.JlbHhle KOHUhl BnanaIOT B 

npoHe<t>pH'lecKHA nporoK. HaKattyHe HJIH B xone MCTilMOP<l>o3a Bbl.lleJlHTCJibHhle <l>YHK

UHH npHHHMalOT Ha ce6H He<t>pOHhl 'I)'JIOBHWHOit IlO'IKH. IToKa OCTaeTcH HeHCHhlM Me

xaHH3M, n03BOJUl!OlUHit aM<t>H6HHM MHOfOKPaTHO (B 74 pa3a) noBhllllaTb KOHUeHTpamno 

MO'leBHHhl B MO'le npOTHB TaKOBOit B ruia3Me KPOBH, nocKOJibKY B IlO'IKaX aM$H6HA 

OTCYTCTByeT npOTHBOTO'IHaH CHCTeMa (neTJIH feHJie), BhlilOJ1IDl!OlU8jl 31)' <l>YHKUHIO y 
MJieKOnHTaIOlUHX. B ,neHb 6ecXBOCTble aM<t>H6HH Bbl.llCJIHIOT MO'IH no 1/3 Macchi Tena 

('ICJIOBeK no 1/50 ). 8 nOKPOBax HeCKOJlbKHX KCepo<t>KJibHblX (yCTOA'IHBhlX K ne<t>HUHT)' 

Mara) BH,llOB 6eCXBOCThlX aM<t>H6Hit (T]X>nH'leCKHX ,npeBCCHhlX JlHryllleK H nyCThlHHblX 

<t>opM) pa3BHT cnolf JIHnH.AOB, 6naronapH KOTopoMy noKpOBhl HenpOHHuaeMhl lVUI 

BQ!lhl. COOTBeTcTBeHHO 3TH JUlryll.IKH, B OTJIH'IHe OT o6hl'IHhlX aM<t>H6Hit, nbIOT BOJtY 

H Bbl,lleJlHIOT npeHMyWeCTBeHHO MO'leBytO KHCJlO'I)', KOTOP8jl nO'ITH HepacTBOpHMa H 

nOTOMY He TPC6YeT MH cBoero BblBeneHHH 3aMeTHblX KOJIH'leCTB BO.Ubl. Ha solll}'Xe HC

napeHHe HeH36e:JKHo npo,noJUKaeTCH ,Ua:iKe B HaChlWeHHOA napoM aTMoc<t>epe, Il03TOM}' 

aM<t>H6HH Tep.RIOT Mary npH JII06blx aTMoc<t>epHblx yCJIOBHHX. Bo,nHble canaMaH,llphl 

MOfYT H3MeKaTb BO.ztY H3 IlO'IBbl B o6'beMe, nponopuHOHa.JlbHOM creneHH HX o6e3BO

JKHBaHHH. CTenHa.R :iKa6a (Bufo cognathus) TaK:iKe cnoco6Ha nornowan so.u:y KO:lKeA 

6p10wKa H3 Ma:lKHOfO cy6c'TpaTa. )KffByW8j! B MaHrpOBblX 3apoCJU1X IO)l(HO-a.JHaTCKaJI 

JIHrylllKa-KPa6oen (Rana cancrivora), TonepaHTH8j! K MOpcKoA Bone, npH nepexone 

H3 npeCHOA BO.Ubl B 4%-A pacTBOp COJIH KOMneHCHpyeT OCMOTH'lecKHe C.lIBHrH nOBhl

llleHHeM KOHUeHTJ)aUHH KaJIHH B MbllllUax Ha 23 %, a MO'leBHHbl - ,UCUKe Ha 770 %. 
Bo3MO)l(HOCTH TaKHX BH.AOB, KaK TJ)aBHHlUI JIHryll.IKa H cep8jl :iKa6a, ll1UI Bbl:JICHBaHKJI B 

conoHoearoil sone orpaHH'leHbl. BonH8jl Illnopue88jl JUlryll.IKa (Xenopus laevis) e Hop

Me BblllCJIHCT aMMHaK '1epe3 KOJKY, HO nOClle 2-3-He.neJibHOfO npe6blBaHIDI B COJieBOM 

paCTBOpe Ha'IHHaeT Bbl.lleJIHTb MO'leBHHY BMecro aMMHaKa (co,nep:iKaHHe MO'leBHHbl B 

KPOBH nOBblWaeTCH B 15 pa.3, 06'beM Bbl.lleJIHeMOA MO'IH )'MeHbllJaeTCR). f0110BaCTHKH 

aM$H6Hit, KaK npaBKJIO, nepexo,UHT OT BblMblBaHHH aMMHaKa K Bbl.llCJieHHJO MO'leBHHY 

(qepe3 no'IKH) JIHWb c npH6JIH:lKCHHeM MeTilMOpc1>o3a. 

ClryxoBaJ1 "l)'BCTBHTeJJhHOCT'b. AM<t>H6HH - nepe1.1e cpe.n.H no3BOHO'IHhlX otina

n.are1rn THMnaHa.JlbHOA (BKJJI0'1a10meA 6apa6aHH)'10 nepenOHKY) CHCTCMbl socnpH.RllUI 

3B)'KOB B Bo:myxe (cpe,nHero yxa). ITpaBJJ.a, y 6e3HOfHX (OTPAA Apoda) H xeocTaTLIX 

aM<t>H6HA (OTPH.n Urodela) THMnaHa.JlbH8jl CHCTeMa OTCYTCTByeT, onttaKo HaJIH'IHe y 

HHX 'IYBCTBHTCJlbHblX K BH.6pauHHM HeBpOMaCTOB (COCO'IKOB) B KPYfJIOM MelllO'IKC 

BHYTPeHHero yxa yxa3blBaeT Ha nareHUHa.JlbH)'JO B03MO:lKHOCTb BOCnpIDITHR HMH 3BY

KOBblX KOJie6aHHA XOTII 6bl qepe3 cy6CTpaT (3TO TilK Ha.3blBaeMhlA ceACMH'leCKHA CJIYX). 
y 6ecxBOCTblX aM<t>H6HA CJI)'XOB8jl 'lyeCTBHTeJlbHOCTb H ,nHana30H BocnpHHHMaeMblX 

'laCTOT onpe,nenHIOTCH rnaBHblM o6pa30M pe30H3HCHblMH CBOACTB3MH 6apa6aHHOI 

nepenoHKH H 3Byxonepe,na10weA CHCTCMhl cpenHero yxa. B cpe,nHeM lVUI 6ecxeoc-
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TlilX aMcpH6HA xapaicrepHo 8ocnpID1THe 38YJC08blX 'laCTOT 8 HHTCp8aJJe 100-4000 IU. 
JIH'IHHKH aMcpH6Hlt H HCKOTOpble HeoTeHH'IHble cpopMbl X80CTaTblX, 06na.na10IUHe 

opraHaMH 60K080A JIHHHH, cnoco6Hbl 80CilpHHHMaTh HMH KOJie6aHIUI 80.llbl, 8 TOM 

'IHCJie H 38}'K08ble. 

3peaae. Cnoco6HOCTH aMcpH6HA K 3pHTeJibHOMY 80cnpHRTHIO ll080JibHO C8oe

o6paJHbl. TaK, JUlrylliKH, HanpHMep, o6JianalOT MaKCHMaJibHblM cpe.llH n0380HO'IHblX 

XHBOTHblX nOJJeM 3peHIDI 8 ropHJOHTaJJbHOA JIJlOCKOCTH - .ao 360" KpH8H3Ha xpycTa

JIHK y aMcpH6Hif He HJMeHReTCSI npH aKKOMO.llaUHH, KOTOplUI OCYIUeCTBJIReTCSI Ja C'ICT 

BJiYIPHrJiaJHOA MblWUbl, 8blllBHra10weA xpyCTaJIHK 8nepe.a. Ueero8oe 8ocnpHsi:nte xo

powo pa38HTO y llHC8HblX cpopM HJ po.ll08 HaCTOSllllHX JIRryweK H KBaKW, y CaJia.MaH,llp 

OHO paJ8HTO nyqwe, lleM y TPHTOH08, a y :lK36, n0-8HllHMOMy, OTCYTCTBYeT eo8ce . 

.llrur 6ecXBOCTblX aMcpH6HA qC'fKo noKaJaHa cnoco6HOCTb K o6pa6oTKe HJ06pIDKeH11R 

co6CT8eHHblM Hep8HblM annaparoM ceT'laTKH. HanpHMep, 8 HeH: HMeeTCsi: .lleTeKTop 

.IIBH:JKeHHR, Heo6xo.llHMblA llJIR 8KJIIO'leHHR nHIUe.llo6bl8aTeJibHOA peaKUHH. Xopo

wo H38eCTHOe HCKJIIO'leHHe - npo:lKOPJIH8U :lK.a6a-ara (Bufo marinus), npeKpaCHO 

noellSIOWU HenO.ll8H:lKHblA KOpM. 

06oHJIHHe. npH opHeHTHpo8Ke Ha JanaxH 8 T-o6paJHOM Jia6HpHHTC HaHJI)"lwHA 

pe3yJibTaT (llO 77 % nOJIO)IQ{TeJlbHblX peaKUHA) .aeMOHCTPHPYJOT )l{a6bl, lleCHO'IHHUa 

(Pelobates fuscus) H 6ypble nsi:rywKH (TPa8RHU, OCTPOMop.aasi: Rana aroa/is); xyJKe 

llPYrHX opHeHTHPYJOTCR no Janaxy 3eJ1CHbie nsi:rywKH (03epHaH Rana ridibunda, npy

ll08asi: R. /essonae) H :iKepnsi:HKH (Bombino). KpoMe Toro, HJ8eCTHO, 'ITO HeKoropble 

XBOCTarue aMcpH6HH (HanpHMep, KpacH06p10xHA TPHTOH, Taricha riuu/aris), cnoco6-

Hble 8038pamaTbCH K «llOMY• c paCCTOSIHHSI 8 13 KM, TePHIOT 3TY cnoco6HOCTh nOC11e 

BlilJOIIOlleHHH y HHX o6oturrCJibHOA CHCTeMbl. 

fOJI08HOA M03r aMcpH6HA YHaCJie.nOBaJI OT pb16oo6paJHblX npe.a.K08 3IlHTCJIHaJJbH}'IO 

IQ>blWY 60JibWHX nonyrnapHA H JIOKa/IHJaUHIO BblCWHX ueHTP08 Hep8HOA .aeHTeJlb

HOCTH 8 cpe.llHeM MOJre - ero TeKTyMe (Kpblwe) H CT80J1080A llaCTH. 0rCYTCT8He 

accouHaTH8HblX 0TllCJ108 061.si:CHHeT cpa8HHTeJ1bHO CJia6ylO cnoco6HOCTb aMcpH6HR 

8blpa6aTbI8aTb YCJI08Hble C8Sl3H H HaKanJIH88Tb HHllH8HllYaJJbHblH OilbIT, HCUOJib3Y'1 

pecypcbl llOJiro8peMeHHOA naMHTH. B Hx no8e.lleHHH npeo6na.naJOT 8PO:lK.lleHHble 

crepeoTHnbl. 

B HallaJJe ceJoHa paJMHO:lKCHHi: Ha HepecTHJIHIUe nep8b1MH o6bl'IHO npHXO.!UIT 

Ca.Mllbl, KaK npaBHJIO, nOJI)"IH8llJIUHe re HJIH HHble 6pal1Hble npHJHaKH (cneuHcpH

'leCKU OKpacKa, 8blCOKHA rpe6eHb Ha cnHHe H XBOCTe y TPHTOH08 H T. n.), KOTOpble 

npHB.lleKalOT caMKY H YllCP)KH8aJOT caMU08 OT yxIDKHBaHHR .llpyr Ja .llpyroM. X8ocTa

Thl'.e aMcpH6HH, HCUOJ1b3}'10IUHe llJljf BHYTPeHHero OJIJ10llOT80peHH'1 nepe.llally cnep

MaTocpopo8, peaJJHJYIOT CJIO)l{HblA PHTYaJJ 6pallHOro yxIDKHBaHHSI, 8 XO.lle KOToporo 

caMeU He TOJlbKO npHMCH.ffeT cneuHaJJbHble no8e.aeH'leCKHe aKTbl, HO H HCUOJib3YeT 

cpepOMOHbl ( 06na.na10IUHe $H3HOJ10fH'ICCKHM 3cpcpeKTOM XHMH'leCKHe CHrHaJibl). 

,lLrJ.ff CaMOK 6eCXBOCTblX aMcpH6HA OCH08HOA OPHCHTHP llJ1.ff nOHCKa nOJI080ro napTHe

pa - 3TO BHllOCneuHcpH'leCKHH rOJIOC080ff CHfHaJJ, c6pa'IHblA 308• caMua. B CJiyqae 

OWH60'1HblX nonblTOK caMua cnapHTbC.ff c HCUOllXOllSllllHM napTHepoM TOT TalOKe 

H3llaeT 8HllOCneuHcpH'ICCKHA CHfHaJJ, MI'HOBeHHO JIHUJaJOIUHA nocHraJOIUero caMUI 

6pa'IHOA MOTHB8UHH. 
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IlpH cnapHBaHHH .lVIJI y.nep:xcaHHJI Ha CK01Ib3KOM TCJie caMKH CaMULl 6eCXBOCTYX 

aM<t>H6HR nOJJbJYIOfCSI «6pa'IHblMH M0301UIMH• Ha BtzyrpeHHeR CTOP<>He nepBOro nan:hua 

KHCTH (pHC. 108 ), a HHOr.na H Ha rpy.nH, npe.nIIJ[e'lbe H no.n6opo.nKe. 06XBaTbJB<UI caMKY 

B nO.UMblllle'IHOA HJIH naxoeoR 06.nacTH, caMeu He TOJlbKO coxpaHSleT J'OTOBHOCTb no

CTOSIHHO OIIJ[O.UOTBOpSITb Bhl.nClUllOlU}'IOCA HKJ)y, HOH cnoco6C'reyer ee nepeMem:eHHJO 

B 6plOlllHOR nOJIOCTH caMKH. 

HeKOTOpble aM<t>H6HH npoSIBIUIIOT 3a00ry 06 OIIJ[o.noTBOpeHHOR KJia.nKe, .lVIJI KO

ropoR MOryr 6b1Tb nocrpoeHbl cneUHa.TlbHble HOpbl (6aHaHOBbie JISlrylliKH Afrixalus 
laevis) HJIH HcnOJ1b3YJ0TCSI y6e:lKHUla no.a ynaBlllHMH CTBQ!laMH .nepeBbeB (6e:l11.ero'IHble 

can:aMaH.npw), .nyruia (lllJleMoHocHble KBaKWH Triprion), cKJieeHHhle KJia.LlKOA JIHCTbJI 

.nepeBbeB Hall BO.UOA (<l>HJIJIOMe.ny3bl), TlllaTCJibHO nOCTJ)OeHHble 6JIIO.UUeo6pa3Hhle 

rafa,na Ha MCJIKOBO.UMIX (KBaK.Wa-KY3Heu Hy/a Jaber) H T • .n. 11.Hor.na KJia.LlKa nepeHo

cHTCSI caMKOA Ha KO:lKe cnHHhl (nHna Pipa, cM • .naTJee), no.a cneuHan:bHOR cKJia.nKoA 

KO:lKH (C)'M'laTble KBaK.lllH Gastrotheca), B roJIOCOBhlX MelllKaX caMUOB (pHHo.nepMa 

lJ.apBHHa Rhinoderma dancini) HJIH B BH.lle noS1ca Ha «TaJIHH• caMua (xa6a-noewryxa 

A.lytes obstetricans). 
Y aM<t>H6HA, OTKJia.LlblBaJOlllHX S1Rua B Ha3eMHblX ycnoBHJIX, 'laCTO caMUbl (y reppH

TOPHaTJbHhlx BHllOB) HJIH CaMKH .nep:lKaTCSI BOnH3H KJia.II.KH' BpeMSI OT epeMeHH YBJIIDKHSDI 
HKPY co6cTBeHHblMH KO)KHblMH Bhl.neJieHHSIMH HJIH 3alllHlll<UI ee JUI.OBHThlMH ceKJ)eTa

MH KO)KHLlX :JKCJifa OT pa3BHTID1 Ha S1ifuax pa3HOro po.na rpH6KoB H 6aKTepHR. CaMKH 

KJ)aCHOCnHHHOR ca.JiaMaH.npbl (Plethodon cinereus) H caMUbl TJ)OnH'leCKOA KBaKlllH 

Po3eH6epra (Hy/a rosenbergi) aKTHBHO OTroHSllOT aM<l>H6HR cooero BH.lla H XHUlHlilX 

'llJleHHCTOHOrHX, npH6.nH3HBlllHXCSI K HX fHe3,Ily. 

BblJJYIIHBWHecSI JIH'IHHKH TIUOKe Moryr 6b1Th 061.eKTOM oneKH co CTOpoHhl PQllHTC

JieR, KOTOpble JIH6o conpoBO)l(,UaJOT CKOIIJ[eHHSI fOJIOBaCTHKOB B eo.ne, 01TOWUI cnyqaR

HblX npHllleJibUeB, JIH60 BnJIOTb .no MeTaMOp<l>o3a HOCSIT HX c co6oR - B Sl'leAKa.X Ha 

cnHHe (Pipa, Stefania), KO:lKHblX KapMaWKa.X (cyw1aThle KBaKllIM Gastrotheca, KBaKIIIH 

Flectonotus), B :lKeJIY.UKe (Rheobatrachus) HJIH TOJIOCOBhlX MelllKax (Rhinoderma). 
y HeCKOJibKHX He 6JIH3KO PO.UCTBeHHblX rpynn TJ)OnH'leCKHX KBaKlll H .npeB01Ia30B 

(Dendrobates), ycTJ)aHBalOUlHX rHe3.na B nOJiblX CTBOJiax 6aM6yx:a, .npeBeCHblX .ny

nnax H na3yxax JIHCTbeB pa3JIH'IHblX 3nH<t>HTOB, r.ne .lVIJI fOJIOBaCTHKOB HeJIOCTaTO'IHO 

RHlllH, caMKH nepHO.UH'leCKH OTK.Jla.nhlBalOT B CBOH fHe3,na HeOnJIO.UOTBOpeHHhle, TaK 

Ha3bJBaeMhle TP<>4>H'lecKHe mtua - .nononHHTCJibHLlA KOPM .!V'ISI BLIJIYTIHBWHXCSI ro

JIOBaCTHKOB. 

OnacHOCTb 6blCTJ>OR noTepH BJJarH npH BblCOKHX TeMnepaTypax H HH3KOA OT

HOCHTCJibHOR BJIWKHOCTH BLIH}')K.llaeT aM<l>H6HR nepeMemaTbCSI Ha nHeBHoe BpeMA 

IV 

Pac. 108. Ile~ ICDHC'IHOC'l'lo C8MU8 mrryuDC11 C 6p&'IHOA M0301lhl0 (/): 

I-IV - nan1>uw 
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a JareHeHHble MeCTa, npnan.cS1 e Hopax, nOJJ. nHCTOBblM onuoM H T. n. ,llpeeecHble 

nSlfYWKH JIHWeHbl T3.KHX BOJMO:lKHOCTeH. BonbWHHCTBO HJ HHX JaTaHBaeTCSI .nHeM Ha 

HIDKHeit cropoHe JIHCTbeB, tcpenKO npHJKHMaJICb 6pJOWKOM K JIHCTOBOH nnaCTHHKe H 

MaKCHMaJibHO rpynnHpySICb, 1.1ro6b1 YMeHbWHTb noeepxHOCTb HcnapeHHSI. IO:iKHOaMe

pHKaHCKHe KBaKIUH HJ po,aa Phyllomedusa npH noMOWH KOHellHOCTeH notcp1>1ea10T ece 

reno TOHKOH JaWHTHOH nneHKOH BOCKOBblX 3cPHPOB HJ Bbl.neJieHHH KO:lKHblX lKCJieJ. 

y aMct>H6HH KaK cyry6o oce.nnblx lKHBOTHblX HH.nHBH.nYaJibHble yqaCTJ(H Hepe.nKo 

oqeffb HeBeJIHJ(H - OT 1,5- IO M2 (y XBOCTaTblX aMct>H6HH:) .no 20- 70 M2 (y 6ecxeoc

ThlX). y HaJeMHhlX BH.nOB HHKaKHX npHeMOB oxpaHbl rpaHHU yqacnca, KaK npaBHJIO, 

He CyWeCTBYeT, H OHH nepetcpblBaJOTCSI y coce.nHHX oco6eH:. 1.faCTO o.nHa H Ta lKe reppH

TOpffjf HCnOJib3YeTCSI paJHblMH oco6SIMH B paJHble .nHH. 06bl"IHO nHwe.no61>1earenbHaJI 

aKTHBHOCTb HaJeMHblX aMct>H6HH JaHHMaeT KOpOTKHH npoMelKYfOK epeMeHH B caMoe 

6.naronpHJITHOe no YCJIOBffj(M reMnepaTYJ>bl H BJiaJKHOCTH epeMSI cyroK. TaK, e JieTHee 

epeMSI B yCJIOBffj(X fiO.nMOCKOBbjf TpaBSIHble H OC"J1>0MOP.nhle nSlfYWKH npe.nnpHHHMaJOT 

1,5 - 2-1.1acoe1>1e OXOTHHllbH BblJlaJKH B ee1.1epHHe CYMepKH pal B 5 - 6 cyroK, OCTaBJUUJ 

BD.OBOJlb epeMeHH .npyrHM oco6SIM .nJijf OXOTbl Ha TOM lKe yqaCTKe. IlpH TaKOM cnoco6e 

3KCnnyaTaUHH pecypcoe aMct>H6HH xopowo JHaJOT CTpYJCTYPY ceoero yqaCTKa H nOJib-

3YJOTCSI Ha HeM noCTOSIHHblMH y6eJKHwaMH. 

CoeepweHHO HHa1.1e ee.nyr ce6S1 HaJeMHble aMct>H6HH e ceJOH paJMHOlKeHM: He nH

TaIOTCSI, 61>1ea10T aKTHBHbl e re1.1eHHe cyroK, nepeMewaJOTCSI Ha 6oJibWHe paccTOSIHffjf, 

HanpaBJUUJCb K nOCTOSIHHblM HepeCTHJIHWaM. Ha HepeCTHJIHWax He C03,!lalOT HHKaKOA 

reppHTOPHaJibHOH CTpYJCTYPbl' conepHHllaJI TOJlbKO HJ-Ja 6pallHhlX napTHepoe. 

AMct>H6HH .npyroH: KareropHH, nOCTOSIHHO npHBSIJaHHble K ceoHM reppHropMM Ha 

npOTJUKeHHH ecero :lKHJHeHHOro UHKJia, no.n.nepJKHBalOT lleTKYJO TeppHTOPHaJibHyJO 

CTpYKTYPY nonyAAUHH H .nalKe aKTHBHO oxpaHSllOT rpaHHUbl CBOHX yqaCTKOB, 1.1erKo 

PaJJIHllaJI 3HaKOMhlX coce.neH: H qy;Ka.KOB, B OTHOWeHHH KOTOphlX MOryr npOjf8Jlj(Tb Ha

CTOsruzyIO arpeccHIO. TaK, KJ>aCHOCDHHHble cariaMaH.npbl Plethodon cinereus :lKeCTOKO .ne

pyrcS1 c npHWeJibUaMH, euenJijfj(Cb conepHHKaM B XBOCT, KOTOPblH MO:lKeT 6blTb yTpalleH 

B CXBaTKe. fiorepSI XBOCTa - xpaHHJIHWa 3Heprem1.1eCKHX peJepeOB H Yff.nYnSIUHOHHOfO 

.n&HlKHTe.IUI - HeHJ6e:lKHo CHIDKaeT penpo.nyKTHBHbIH ycnex npoHrpaeweH: oco6H. 

AMct>H6HH, nocTOSIHHO o6HTaJOwHe e eo.noeMax, TaIOKe crporo TeppHTOPHaJibHbl, 

KaK npaeHJIO, OHH aKTHBHO MapKHpYJOT JaIDITblH yqaCTOK aKBaTOpHH rpOMKHMH «Tep

PHTOPHaJibHblMH• 3BYKOBblMH CHniaJiaMH H OTBe1.1a10T arpeccHeH Ha BCSIKOe HapyweHHe 

rpaHHU yqacTKa. BepoSITHO, KaK pa3 3TO MewaeT noebICHTb nnOTHOCTb ecreCTeeHHblX 

nonyJISIUHH npOMblCJIOBblX BH.nOB eo.nHblX JISlryweK B KOMMep1.1eCKHX UCJISIX • .Ua:lKe 

nOSIBJISllOWUCSI noCJie MeTaMopct>oJa co6cTBeHHU MOJIO.nb eo.nHblX AAryweK 06hl'IHO 

Bble.naeTCSI CTapo)l(HJlaMH, lfTO CJIYlKHT ceroJieTKaM .nonOJIHHTeJibHblM CTHM)'JIOM K pac

ceJieHHIO. 3KcnepHMeHTaJibHOe MelleHHe nOKaJaHo, "ITO MOJIO.nble oco6H Tpex BH.nOB 

eeponeH:cKHx JISlryweK (Rana temporaria, R. dalmatina, R. lessonae) H cepoH: :lKa61>1 

(Bufo bu/o) yxo.nJIT OT po.nHoro eo.noeMa Ha paCCTOSIHHe .no 2-5 KM. IlpH 3TOM MO

JIO,nble oco6H MOryr JaCeJISITb .nalKe KpowellHble eo.noeMbl, HanpHMep KOHTeHHepbl c 

eo.noH:, "ITO oco6eHHO xapaKTepHO .nJijf MHOfHX TpOilHlleCKHX BH.nOB JljffyweK H :lKa6 

c KopoTKHMH cpoKaMH nonoeoro co3peeaHHS1. KaM1>11Uoeu :lKa6a (Bu/o calamita) 
o6na.naeT TeH.neHUHeH: K 3aceJ1eHHIO BHOBb C03,!laHHbIX eo.noCMOB, TeM caMbIM OHa H3-

6eraeT BJIHSIHHSI XHWHHKOB H KOH~HTOB, KaK npaeHno, .nocTaroqHo OOHJlbHhlX B 

CJIOJKHBWHXCSI eo.nHblX 3KOCHCTeMax. 

BMeCTe c TeM MHOrollHCJieHHble 3KcnepHMeHTbl npHHeCJIH Macey npHMepoe no

paJHTeJibHOro KOHcepeaTHJMa aMct>H6HH:. By.nyqH KpaH:He JaBHCHMblMH OT paJJIH'IHhlX 



cPHJH'leCKHX <t>aKTOp08, O.LJ.HIDK.nbl Jatq>enH8WHCb Ha 8b16paHHOM HtmH8HJzya.11bHOM 

yqaCTKe, OHH MOryr OCTa8aTbCSI Ha HCM 8 Te'leHHe eceH )KHJHH, C08epweu1 JIHWb He

peCT08ble HJIH oceHHHe MHrpaUHH. Ha C80IO reppHTOpHIO nOCJJe Hepecra HJIH JHM08KH 

OHH 80J8pamaJOTCSI O.LJ.HHMH H TeMH )l(:e MapwpyraMH. TaKOH )l(:e KOHCep8aTHJM 8 OT

HOWeHHH oceoeHHblX yqaCTK08 .neMOHCTpHpYJOT 8JpoCJible aM<t>H6HH H 8He 6pa'IHOro 

ceJoHa HJIH JHM080'IHOro nepHo.na. Ha HeKOTOPblX xeocTaTblX aM<t>H6Hsrx (HanpHMep, 

6e3Jlero'IHble canaMatmpbl Plethodontidae) noKaJaHa cnoco6HocTb 80J8pamaTbCSI Ha 

C80JO reppHTopHJO c paCCTOSIHHSI 8 2-6 .necSITK08 Me'fP08. BH.LJ.HMO, npH no)l.XOASIIUHX 

8HeWHHX YCJI08HSIX )l(:H80THble, nepeMemeHHble Ha 60JibWYJO .LJ.HCTaHUHIO, MOryr Ja

KPeJlJISITbCSI Ha H08blX TeppHTOPHSIX. BMecTe c TeM BJPOCJible oco6H KPaCHo6pJOxoro 

'fPHTOHa Taricha rivularis oKaJaJIHCb cnoco6Hbl 80J8pamaTbCSI Ha C80H yqacTKH c 

paCCTOSIHHA .no 8 KM, npeo.noJie8CUI .naJKe Cyx.He 80.LJ.Opal!leJibl. IlpH'leM OC06H, 3Kcne

PHMeHTaJibHO JIHWeHHhle 06oHS1HHS1, 3TY cnoco6HOCTb TepSIJIH. Cxo.n.Hhle peJyJibTaTlil 

6blJIH noJiyqeHbl H Ha 6eJJiero'IHhlX canaMaimpax Plethodon cinereus H P. jordani, a 

TaJOKe 8 Ha6JIJO.LJ.eHIDIX Ja canaMaimpoA Ambystoma maculatum. 

PA3H006PA3UE, PACnPOCTPAHEHUE 
H 06PA3 JKU3HU COBPEMEHHb/X AMCl>U6UH 

fio C08peMeHHblM npe.ncTaBJieHHSIM, 8 cPayHe MHpa HaC'IHTbl8aeTCSI C8b1We 6 630 
8H.LJ.08 aM<t>H6HH, HJ KOTOpblX 6oJiee 5 850 8H.LJ.08 npHXO.LJ.HTCSI Ha 6eCXBOCTblX, OKOJIO 

600 - Ha XBOCTaTblX H HeMHOfHM 60Jiee 180 8H.LJ.08 - Ha 6eJHOrHX. 

Orptl,A 6ecXBOCTW8 OM<l>M6MM (Anura) 
PacnpocTpaHbl 8CeC8eTHO, XOTSI npe.ncTa8HTeJIH .LJ.8yx KpynHeitWHX CeMeitCTB 

(Hylidae H Bufonidae) He JaxOASIT 8 ABc'fPaJIHJO, a HacrnsrmHe JISlryillKH (Ranidae) He 

8CT(>e'lalOTCSI Ha Ma.naracKape. B naneapKTHKe HeCKOJlbKO 8H.LJ.08 (cepaJI :JKa6a H TpH 

8H.LJ.a po.na Rana) JaxOMT Ja Ce8epHhlH noJISIPHhlH Kpyr. 

CaMCUI npeycne8a10meu1 rpynna co8peMeHHblX aM<t>H6HA (pHc. 109, 4- 8). 3y6bl y 
6oJihWHHCT8a npHCyrCT8YJOT JlHWb Ha 8epxHeA 'leJIIOCTH. Iloqrn y 8Cex paJ8HTO cpe.n

Hee yxo. CocTOSIIUHA HJ noJ80HK08 XBOCT JaMeHeH MOHOJIHTHOA KOCTblO, HMeJOmeit 

no'ITH HCKJIJO'IHTe.llbHO TyJI08HIUHOe npoHCXO:lK.ll.eHHe; 'IHCJIO noJ80HK08 COKPamaeTcsr 

y 6oJibWHHCTBa 8H.LJ.08 .no .ne8SITif, orpaHH'leHHCUI rH6KOCTb noo80HO'IHHKa coxpaHSleTCSI 

8 8epTHKaJibHOH (carHTraJibHOH) JlJIOCKOCTH, a He 8 ropHJOHTaJibHOH (cPPOHTaJibHOA), 

KaK y .npyrHx HHJWHX TeT(>ano.n. Pe6pa no'ITH nOJIHOCTbJO pe,eyuHpoeaHhl, KOCTH npen

J1J1e'lbS1 H roJieHH cpaCTalOTCSI 8 HenapHble 3JleMeHTbl. 0JlJIO.LJ.OT80peHHe 8HeWHee, 

paJ8HTHe c MeTaMop<t>OJOM. 

BecbMa npHMHTH8Hbl no o6meA opraHHJaUHH 80.LJ.Hble JISlryillKH ceMeitcTBa IlH

no8hle (Pipidae). IlpaB.lla HX no:JKHJHeHHoe npe6hleaHHe 8 80.noeMax C'IHTaeTcsr pe

JYJibTaTOM cneUHaJIHJaU.HH, O.LJ.HO HJ npOSIBJieHHH KOTOpoA - 3TO OTCYfCT8He SIJblKa 

(6ecnOJieJHOro no.n 80.lJ.OH).° JierolJHOe .lJ.blXaHHe COXpaHSleTCSI. KpeCTU.080e COl{JleHeHHe 

.nonycKaeT npo.n.OJibHOe CKOJlb:JKeHHe nO.LJ.8l!lOWHblX KOCTCA c nepeMemeHHeM TaJa, 

KOTOpoe Y.LlJIHHSleT TYJI08Hme, KaK H aMnJIHTY.LJ.Y rpe6Ka CTOnaMH npH nJia8aHHH. 

CeMeAcTeo 8KJIJO'laeT TaKHe nonyJisrpHble 8H.LJ.hl, KaK 06HTa10maJ1 8 A<t>pHKe rna.n.Keu1 

wnopue8aJ1 JISlryillKa (Xenopus laevis) H cypHHaMCKaJI nHna (Pipa pipa) HJ IOJKHoA 
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PHc. 109. HeKoropble n~CTaBHTeJIH coepeMeHHblX aMclJH6HA: 

1 - napllHCK8JI 'lepsua (Siphonops paulensis) Kl OTpJl.U 6elHOrHe (Apoda); 2 - THrpoB8JI aM6HCTOMll 

(Ambystoma tlgrlnum) Hl OTpll.lla XllocTaTble (Urodela); J - OOblKHOBeHHhlA T))Kl'OH ( Tn'turus uulgarls) 
HJ XBOCTaThlX; 4- leJieHaR JKa6a (Biifo vin'dis) Kl OTpJl.U 6ecXBOCTble (Anura); 5 - ponmca (Ceratophrls 
sp.); 6 - ic:pacHOrJJaJa.11 JCBaKWa (Agalychnis ca/lldryas); 7 - yxpawetDWI Jlllf')'llllCll (Rana omat/sslma); 
8- ooCpiwl Jlllf')'llllCll (Rana rldlblUUla) 
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AMepHKH. nepBWI WKpOKO Hcnonb3yeTCR B Ka'ICCTBe Jia6opaTOpHOro 061.eKTa (OHa 

nOJIHilllOHllH8); KO:lKa nepe.!I,HHX KOHe•rnocreit CH86JKeHa y Hee BKYCOBblMH OOl{KaMH, 

nanbUbl yeeHll8Hbl OCTPhlMH poroBbIMH KOJinallKaMH. fonoeaCTHKH KOPM.sITCSI nyreM 

<f>HJ11>TPaUHH <f>HTOIUiaHKToHa e •PalllYfoA,. mOTKe; HJMeHeHHoe ycTPQACTBO :JKa6epHo

ro annapara KOMneHCHpoBaHo paHHHM BKJJIO'leHHeM JlerollHOro .1I,blX3HHR. IlHna JHaMe

HHTil YHHKaJibHoit <f>opMoA Ja6orb1 o nOTOMCTBe. IlpH cnapHeaHHH caMeU B.D.awmeaer 

stitua Ha cnHHe CaMKH B Ha6yXIJ.IYIO KO:JKY, KOTOpaR <f>opMHpyeT rny6oKHe RlleAKH. 

,llaJOmHe HM 38ll.{HTY H 1106aBO'IHC>e nHTaHHe (la Cl{CT lIH<!><l>YJHH HJ KafiHJLllRPOB). 

IlpHMHTHBHblMH Cl{HTaJOTCR TaIOKe npoeo.nRmHe OCHOBHOe epeMR B eo.ne :lKep

JlffHKH (po11 Bombino), esponeitCKHe npe.ncTaBHTeJIH ceMeitcTea KpymoRJblllHhle 

(Discoglossidae) - MeJIKHe OO'ITH qepHble JlRrylliKH c nynwpqarof:t KO:lKefi: H HpKHMH 

(KJ>aCHhlMH, :lKClrraMH) nsiTHaMH Ha 6pJOxe, KOTOPOC OHH ..11eMOHCTPHPYJOT B JalllHTHOA 

nooe, npe11ynpe:«.L1.<U1 06 3<f><t>eKTHBHOM TOKCHHe, npHcyrCTBYJOmeM B ceJq>eTC KO:lKHhlX 

:.enc.fa. 0HH He cnoco6Hbl e1:i16pacweaTb ceoit SIJbIK, HX cpe.zrnee yxo He.nopaJBHTO, 

HMeIOTCR KOpoTKHe pe6pa, a nonoBHHKH nJieqeeoro nosica COellHHeHbl UOllBIDKHO, DK. 

y XBOCTaTbIX. K 3TOMY ceMeitCTBY OTHOCHTCSI H ynoM11HyrW1 BblWe :lKa6a-noBHTyxa. 

,n;1rn .npeeonaJoB (ceMeitcTeo Dendrobatidae) HJ UeHTPMbHoit H IOJKHoit AMepH

KH xapaICTepHhl YHHKMbHO 11,llOBHThle KO)l(HhlC Bbllle.JJCHHSI H CJIO:lKHOe POllHTCJlbCKOC 

noee11eHHe. )l(a6bf, 6oJlbmHHCTBO KOTOPblX npHHa.IDIC:llCHT po.ny Bufo B 06IllHPHOM ce

MeitcTBe Bufonidae, -11080 .. 'lbHO KpynHble (llO 30 CM) H OTHOCHTeJibHO KOPOTKOHOrHe 

cyJUeCTBa. KaK npaBHJIO, OHH o6nauaJOT 6yrpHCTOA KO:lKeA HJ-Ja 06HJfbHblX :lKe.JleJ, B 

TOM l{ffCJle TaK HalbIBaeMblMH napoTHllaMH, BlJlYTblM napHblM CKOillleHHeM 11,llOBHThlX 

KO)i(HblX :JKe.JleJ B OKOJIOywHof:t, nonaTOl(HOf:t o6JiaCTH. SIJI BeChMa 3<f><t>eKTHBeH, XOTII 

cna6o .neAcTByeT Ha qe.noeeKa. B PoccHH cepWI xa6a (B. bufo) T.llroTeeT K :lKH3HH B 

Jiecax, a Je.JleHWI :JKa6a (B. viridis; PHC. 109, 4) - K OTKJ>blTblM npocrpaHCTBaM, BKJIIOllaR 

cyx:He crenH. 0Ha repnHMa K .nenmpaTaUHH, cnoco6Ha JapblBaTbCH e rpyirr, K TOMY x:e 

y Hee noHIDKeHa npomruaeMocTb KO:lKH .z1..1ui: eo.nbl (yromueH poroeoit cnoit 3nHllep

MHca). lIIHpoKO pacnpoCTPaHeHHWI (HCXOllHO 3MepmcaHCK3.SI) :JKa6a-ara (B. marinus) 
BbICOKO TOKCH'IHblM MOM Jall.{HllleHa OT XHIUHHKOB, XOpolllHM paJBHTHCM JlerollHOro 

JlblX8HJUI H cpaBHHTeJlbHO MHorocrroAHbIM oporoeeHHCM KO:llCH - OT 6blCTPbIX norepb 

an:arn. 0Ha repnHMa K conoHOBaTblM eo.naM (OTCJO.na BH.!lOBOe H83BaHHC •MOpcKa.JI•), 

o6JlauaeT JlJiaCTHllHblM noee;J.eHHeM, Jl3JICe cnoco6Ha xnaTan. Haxo11HMYJO no Janaxy 

Heno.nBIDKHYJO .no6blqy. 

IOJKHoaMepHKaHCKHe poraTKH po.na Ceratophrys (pHc. 109, 5) HJ MHJKoA K :JKa6aM 

rpynnbl nenro11aKTHJflf.!l - cepbi:JHble XHillHHKH, 3~ffJl3TblB310lllHC Ue.JJHKOM .1I,06bl'IY, 

JIHillh cJia6o ycTynaJOWYJO HM pa3MepaMH. Hx orpoMHa11 ronoea c lllHPOKHM pTOM 

H npOl(HblMH OKOCTeHeHHJIMH qepena CH36:JKeHa CHJfbHhlMH MblllIU3MH H KHH:JKano

o6pa3HblMH 3y6aMH. B cyxoA ceJOH OHH 33pbIB3JOTC.ll B rpyirr H <f>opMHPYJOT no1106He 

KOKOHa, <t>opcHpy.11 oporoeeHHe 3nHJlepMHca. K TOA :JKe rpynne OTHOCHTCH YHHKaJlbHO 

Jq>ynHM JtHrywKa, )IG{BYilllUI B my6HHe xono..11Horo BhlCOKOropHoro OJepa THTHKaKa -

THTHKaKCKHA CBHCTYH ( Telmatobius culeus), KOTOPhlti He TIO.llHHM3eTC.R Ha noeepx

HOCTb, a AbIWHT HCK.JIIOl{HTeJlbHO c OOMOIUhJO OlleHb CBOOOllHOA KOJK.H, o6pa3YJOWCA 

Jq>ynHble CKJlallKJi. 

0.lIHo HJ caMbl.X MHoroqHCJleHHblX ceMeACTB - KBaxwH (Hylidae). B 6oJlblllHHCTBe 

3TO .IIpeBeCHbie JIJl'rylliKH, KaK, H3TIPHMep, KpacHOrJ133<UI KBaKllla (Agalychnis callidryas, 

pHc. 109, 6) HJ UeHTPaJ11>HoA H IOJKHof:t AMepHKH, - He6oJ11>wHe, c npHcacblBaTe.JJb

HhlMH l1HCK3MH Ha KOHU3X naJibUeB, JlHOKOtt rpy.llbJO. lfaCTb BHllOB cnoco6Ha HMe

H.llTb OKpacx.y B 38BHCHMOCTif OT OKJ>y:JKalOWero <t>oHa. OmocHTeJJbHO TOJtepaHTHLI k 
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a11aronarep.11M, KOTOpblX TPY.llHO HJ6e:»eaTb, npoeolUI UCllblA JlCHb e JCpOHe. 06a BHJJ8 

KBaKlll PoccHH - npe.ucTaBHTCJIH o6wHpttoro po.ua Hy/a. BecJioHorHe, HJIH JieTalO

UlHe, JI.RrywKH (ceMeitcrno Rhacophoridae) HJ A<t>pHKH, IOJKHoit A.3HH H ABCT})aJIHH 

o6HTalOT B KpoHax .uepeebeB. 06WHPHble nepenOHKH Me.lK,U.y MHHHblMH naJibUaMH 

CTOnbl H KHCTH nOJBOJIJllOT HM coeepwaTb napaWIOTHPYJOUlHC npbl.lKKH, npeo.uOJieea.11 

no ropHJOHTaJIH .UHCTaHUHIO .uo 12 M. lIH'IHHKH npOBOlUIT nepeble .UHH B rHellJ,ax HJ 

neHbl, KOTOpble 6blCT})O coopy)UIOTCJI npH cnapHBaHHH H npHKJieHBalOTCJI K JIHCTbJIM 

Haa 80.llOH. HaCTOsnuHe JU1rywKH (ceMeitcTBO Ranidae; pHc. 109, 7, 8) pacnpocrpaHeHbl 

no11TH noeceMecTHO, KpoMe iora IOJKHoit AMepHKH. BttewHe eecbMa paJHoo6paJHbl, 

MHHa TCJia MO.lKCT npeBblBWaTb 35 CM, a Macca .UOCTHraeT 3,5 Kr. Ilo'ITH ece paJMHO

:lKalOTCJI B BQ!le. KopMJITCJI B OCHOBHOM HaceKOMblMH, XOTII 6orree KpynHble, .naxe Hawa 

OJCpHaJI JUlrylllKa (Rana ridibunda, PHC. 109, 8) MOfYT noe.uaTb UTCHUOB. CaMUbl a<t>

pHKaHCKOit eOJiocaroit JU1rywKH ( Trichobatrachus robustus, HJ futHJKoit K HacroHIUHM 

m1rywKaM rpynnbl aPT})oJienTH.ll) HeCYT Ha 33,ll.Heit 11acTH TYJIOBHIUa H 6e.upax 6oraTble 

KamULIIJlpaMH BOJIOCOBH.llHble KOJKHble npH,llaTKH, npH nOMOIUH KOTOPblX, BOJMOJKHO, 

a3pHpytoT 80.ll}' B rn~e (33 C'ICT npHHCcCHHOro B JiefKHX BOllJ,yxa). 

()rpSIA XBOCTOTW8 aMcl>M&tM (Caudata, Urodela) 

TeJio npo.uOJiroearoe c MHHHblM XBOCTOM (PHC. 109, 2, J). B HOpMe - 11ernepo

HOrHe, HO y HCKOTOPblX BH.llOB KOHC'IHOCTH cymecTBCHHO PerlYllHPOBaHbl. ,UJIHHa TCJia 

KOJie6JICTCJI OT 0,1 .UO 1,5 M. Ilo,uaBJIJllOIUCe 'IHCJIO BH.llOB BerleT 80.UHblit o6paJ .lKHJHH, 

HO eCTb HCMaJIO H HaJCMHblX BH.llOB, eCTb nemepHble H .urutce .upeeeCHhle. PacnpOCTJ)a

HCHhl npeHMYIUCCTBCHHO B YMCPCHHOM noJ1ce CeeepHoro nonywapHJI, HO HCCKOJibKO 

BH.llOB Jax.OAAT e T})ODHKH e UeHT})aJibHOit H Ha ceeepe IOJKHoit AMepHKH. HeMaJIO 

o6na.uaTeJieit YJKHX H paJopeaHHblX apeaJioe, 11To CBH.llCTeJibCTeyeT o JlpeeHOCTH H 

pellHKTOBOM xapaKTepe rpynnbl. 

Cpemt KO.lKHblX .lKeJieJ KJioaKaJibHble, no.u6opo,no11Hble H me11H&1e, HJIH eepXHery6-

Hble, Bbl,ueJUllOT CeKpeTbl <t>epoMOHaJibHOro HaJHa'leHIDI., peryJIHPYIOIUHC 6pa11Hoe yxa

)1(118aHHC. noJibWHHCTBO paJMHO.lKaeTCJI e eQ!le. Y yrnoJy6oe (ceMeitcTeo Hynobiidae) 

H CKpblTO.lKa6epHHKOB (Cryptobranchidae) OnJIO.UOTBOpeHHe Hapy.lKHoe, y OCTaJibHblX

BH)'TPCHHee, nYTeM nepe.ua11H cnepMarn<t>opa (CM. c. 219). PaJeHTHe c MeTaMopct>oJoM 

HJIH npHMOe (y HaJCMHblX BH,ll08), BCT})e11aeTCJ1 paJMHO.lKCHHe B JIH'IHHO'IHOit CTa.uHH 

(HeOTCHHJI), cnoco6cTBytoIUee coxpaHeHHIO JIH'IHHO'IHblX npHJHaKOB y noJIOBOJpeJiblX 

XHBOTHblX (nea:oMOPcPOJ). PaJMHO.lKalOlWUICJI JIH'IHHKa aMepHKaHCKoit THrpoeoit aM6H

CTOMbI (Ambystoma tigrinum; pHC. 109, 2), Ta.K HaJblBaCMblit a.KCOJIOTJib, MO:lKeT npoitTH 

MeTaMoJ>ct>oJ H npeepaTHTbCJI B HMaro (no.u BJtWIHHCM ropMOHOB IUHTOBH.llHOit .lKeJICJbl, 

B npHpo.ue - npH 60Jiee BblCOKOit TCMnepaTYPe BO.Ubl), HO HCCKOJlbKO .UPYrHX BH,llOB HJ 

IO.lKHOit AMepHKH TaKYJO eoJMO.lKHOCTb YT})aTHJIH (yrpeeH.llHM aM<t>HYMa Amphiuma 
means, 6on&woit CHpeH Siren lacertina). MHorHe BH.llhl BTOPH'IHO YT})aTHJIH nencHe 

H BMecre c HHMH MaJiblit Kpyr Kpoeoo6pameHIDI, .UblWaT TOJlbKO KO.lKeit H noKpoBaMH 

poTOrJIOTO'IHOit nOJIOCTH, HMCIOT .ueyxKaMepHoe cep.uue. y HCUOJIHHCKHX CaJiaMaHllp 

(Andrias) HJ CKPhlTO.lKa6ePHHKOB nerKHe pe;zytlHpoBaHbl, JaTo KO.lKa .uonOJIHHTeJibHO 

paCTJIHYTa H o6paJyeT JaMeTHble CK.118,!J.KH (KaK y ynOMJIHyl'O['O BblWe THTHKaKCKOro 

CBHCTyHa). 

CH6HpcKHA yrnoJy6 (Salamandrella keyserlingii), ofuta.uaTeJib O'ICHb WHPOKOro 

apean:a, JaxBaTblBalOIUCfO JOHY BC'IHOH MeplJIOTbl H MCCTaMH BblXOlUllUCfO Ja Ilo-
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JIJIPHhlK Kpyr, 8,llal1THpOBaH K HH3KHM TeMnepaTypaM - Bhl,ll;Cp:JKHBaeT ox.mucn.eHHC 
.no -6 ·c, aKTHBeH npH 0 ·c, a npH Harpeee ehlwe 25 ·c norn6aer. Cehlwe noJiycoTHH 
BH.ll.OB, 6oJihWe, He:xce.nH cpe.nH aM6HCTOMH.ll (37 ). Erue KpynHee ceMeAcTea Cana
Matt.npoehle (Salamandridae, 90 BH,lloe) H 6e3.JleroqHhle canaMatt.nphl (Plethodontidae, 
oKOJio 400 BH.Uoe). PacnpocrpaHeHHWI e 3ana.nHoH H l.leHTJ)aJibHOH Eepone IDITHHCTIUI 
canaMatt.npa (Sa/amandra salamandra) Mo:xcer cnapHeaThCff Ha cywe (TOr.na cnep
MaToq>0p nepe.naeTcff npH Henocpe.ncTBeHHOM KOHTaKTe), nocJie qero ffHUa MHorne 
MeCffUbl HHKy6HPYIOTCff B ffHUeBo.nax, npH po)l(JJ.eHHH JIHqHHKH fOTOBbl K BblJIYIDIC
HHIO. y aJihnHHCKOH, HJIH qepHOH, CaJiaMaH,Upbl (S. atra) B Ka)l(JJ.OM ffKueeo.ne paJ
BHBaeTCff OKOJIO ro.na (.no po)l(JJ.eHHff) JIHWb o.nHa JIHqHHK.a c orpoMHblMH Hap~blMH 
:i1ra6paMH; OHa nnaeaer B nHTaTCJibHOH ~OCTH, o6paJOBaBllleHCff HJ OCTilJibHblX ffHU. 
K noMy ceMeikTBy OTHOCffTCff TalOKe TJ>HTOHhl, e qacTHOCTH o6blKHOBeHHblH TPHTOH 
( Triturus uu/garis; PHC. 109, 3). 6e3.JleroqHble CaJiaMaH.LJ.pbl HaCeJifflOT B OCHOBHOM 
CeeepHylO AMepHKY, XOTff HeCKOJibKO po.noe npoHHKJIH B IO:xcHylO AMePHKY, a JUMl 

eH.Ua - e Eepony. YTPaTy JierKHx H Jieeoro npe.ncep.nHff ceublBaJIH c nepexo.noM K 
nocTOffHHOMY o6HTaHHIO B BO.UOeMax, noCJie qero MHOrne BepHyJIHCb K cyxonYTHOM)' 
o6pa3y )IC:HJHH. 0.nHaKO CTOHT yqeCTb, qTo 3TO B OCHOBHOM MeJIKHe (nopJUUCa IO CM 
.ILllHHOH) H TOHKOTeJible <PopMbl, y KOTOPblX 6Jiaro.napff nponopUHffM KO.lKHOe .UblxaHHC 
oco6eHHO 3<P<PeKTHBHo. Ocso6o)l(JJ.eHHhlH OT ceuH c ,UhlXaHHeM no.nbffJblqHblH anna
paT y MHOfHX npHo6pen .nJIHHHYIO KonyJiy H HCilOJib3YCTCff .nJijl Bb16paCb1BaHHff ff3b1Ka 
npH KOpMe:xcKe (HanpHMep, y eBponeAcKoA neruepHoH canaMaH.nphl Hydromantes 
genei). 6e3.JleroqHhie canaMatt.npbl o6Hap~HBalOT sechMa npo.neHHYfble a.namauHH K 
cyxonyrHoMy o6paJy )IC:HJHH. MHorne BH.llhl paJMHo:xcalOTCff HCKJIJOqHTCJihHO Ha cyllle. 
CaMeu nepe.naCT cnepMaToQ>op caMKe Henocpe.ncTBeHHO B KJIOaKY; caMKa oxpaHffer 
ffKua (OTJIO:XCeHHble HHOH paJ qepe3 MHOTO Mecffuee), o6BHB ID( KClllbUOM, .no caMOTO Me
TaMoJXl>ooa. Y :XCHByrueit Ha Jana.ne ClIIA .npeeecHoA canaMatt.npbl (Aneides lugubris) 
o6a po.nHTeJiff arpeCCHBHO oxpaHfflOT pa3MeIUCHHYJO B .nyrute HJIH no.n KOpoH KJia,UKY, a 
.ILllHTCllbHO pa3BHBalOIUHeCff B ffKUeBblX o6oJioqKax JIHqHHKH He HMCIOT HH Hap~blX 
:xca6p, HH :xca6epHblX rue.neit. KopM XBOCTaTblX JeMHOBO.UHblX COCTaBJlfflOT rnaBHhlM 
o6paJOM qepBH, MeJIKHe qneHHCTOHOrHe H MOJIJIJOCKH. 

OrpAA 6e3HOfM8 aMCl>M&tM, MAM ~epnnt (Gymnophiona, 
Apoda. Caecllia) 

PacnpocTJ)aHeHhl e IO:JKHoit AMepHKe, 3ana.nHoi\ H Bocro11Hoit Afl>pHXe, B IOro
BocToqHoit AJHH, Ha l.lefuloHe H CeitllleJibCKHX oc-rpoeax. 

Llml ecex 6eJHornx, HanpHMep napaHcKoR qepeffrH Siphonops paulensis (pHc. 109, 
I), xapaKTepHo npo.noJiroeaToe TeJIO c o~eTJIHBb!MH KOJihUCBH.llHhlMH cerMeHTaMH 
KO:llGI, KOTOpblX y pb1003MCff lchthyophis glutinosus MO:XCeT 6b1Tb .no 400 lll'fYK. ll.nHHa 
TCJia - .no 40-45 CM, y O.UHOK HJ HaCTOfflUHX qepeffr (Caecilia) - .no 117 CM. XBOCT 
OTCyrCTByer, TaK qTo KJIOaK.a OTKpbleaeTCff Ha 3a,UHeM KOHUe TC11a. Ceo6o.nHble KOHC'l
HOCTH pe.nyuHpoeaHbl BMeCTe c noffCaMH. <l>YHKUHOHHpyeT TOJibKO Jieeoe JICrKOe, y 
BO.UHhlX BH.ll.08 pe.nyuHpYJOTcff o6a JieroqHblX MellJKa. fJiaJa CHJibHO pe.nyuHpoBaHhl H 
CKpblTbl no.n KO:XCeH. nepe.n KruK.llblM rJiaJOM B OCOOOH ffMKe pacnOJiaraCTCff Bbl,UBHXHOC 
llzyilaJibUe, Ha.ne.neHHOC, KaK cqHTaCTCff, OCffJaTeJlbHblMH H xeMopeuerrropHblMH <PYHK
UHffMH. Y npe.ncTaBHTeJieit po.na HacroffIUHe qepeffrn H HeKOTOphlx .npyrHx B rny6HHe 
KOIH, 6JIH3 38Jl.Hero Kpu Ka)l(JJ.OK nonepe11HoA CJCJlaJlKH pacnOJiaraeTCR KOJibUeeoe 
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CKOimCHHC lq)YfJlblX qewyeK H3 MKHCp8JIH30BaHHOro KOJlJlareHa, KaJK,lllUI MCHbWe 1 MM 

B .!lHaMCl'pe (e.!lHHCTBCHHhlR CJtyqaR coxpaHCHHR qewyR y cospeMCHHhlX aM<t>H6HR). 

KO)l(Hl>IC )l(eJIC3hl, pa3MCUleHHble snepe.!lH OT HHX, Bbl.!lCJIRJOT o6HJtbHbIR CJIH3CBOR 

ceKpeT, o6Jtel'laJOWHR npo.!lBIDKCHHe s noqse. lf epen, npH noMOWH Koroporo qepsRnt 

npOKJta.D.blBaJOT ce6e nyTb B rpYJire, CTeraJlbHOro THna (B BH.!lC CimOlUHOR lq)bllllKH c 

OTBepCTHRMH H03,llpeR H rJta3HHU); OH npoqeH H OKOCTeHeBaeT 6oJtee nOJIHO, 'ICM y 

JIPYfHX cospeMCHHblX aM<t>H6HR, MHOrHC OKOCTCHCHHR CJIHBaIOTCR B KOMimCKCbl • .LJ:ea 
pMa MeJIKHX OCTphlX 3YOOB Ha sepxHeR 'leJIJOCTH, 1-2 PMa Ha HH}l(HCR. 

OOJtosoR .!lHMop<t>H3M y 6oJiblllHHCTBa BH.!lOB BhlpaxeH CJta6o. BHY'fPCHHee onno

.llOTBopeHHe OCYJ.UCCTBJlRCTCR c nOMOUlbJO C080KYJIHTeJtbHOfO opraHa caMua (BblpocT 

KJIOaKaJibHOA CTeHKH). KpynHhle RRua OTKJia.D.hlBaJOTCR B 80.!lY HJIH pa3BHBaJOTCR BHe 

80.!lbl (B HOpax), npH 3TOM caMeU YBJl<UICHRCT HX CJIH3bl0. 80.!lHble BH.!lbl (OKOJIO 30 %) 
~BOpOJljlWH. JlH'lHHKa pa3BHBaeTCR B BO.Ile HJIH npoxo,llHT Beeb UHKJI pa3BHTHR BRR

UCBblX 060JJO'IKaX. y )l(HB0po,lljlUlHX, nOMKMO 3anaca )l(eJITJCa B RRUeKJICTKe, 3M6pHOHbl 

noJTyqaJOT ,llOnOJIHHTCJlbHOe nHTaHHC B DH.Ile 3nHTeJIHR CTCHKH RRUCBO.!la, KOTOpblR 

Clq)C6YT KOJKHblMH 3y6KaMH. 83pocnble oco6H 60JiblUHHCTBa BH.!lOB BCJlYT Clq)blTHblR 

nO.!l3CMHb1R poJOUlHA HJIH 80.!lHblR o6pa3 )l(H3HH, npo,llBHraRCb B nO.!lCTHJIKe H BJlaJKHOR 

nO'lBe 3a cqfu H3rH6aHHR TeJta, nHTalOTCR qepBRMH, .!lPYfHMH 6ecn03BOHO'lHblMH, HO 

TilJOKe H MeJIKHMH 3MeRMH. HeKOTOpble KOPMJITCR MYJ>aBWIMH H repMHTilMH, 06HTIU1 

BffYl'PH HX nOCTpOeK. 

lwxOA l10380HOCIHWX )l(HBOTHWX HO cywy 
H 3flOIUOl.CHOHHOR HCTOPHJI OM</»l&fH 

Cy.!UI no orpoMHOMy BH.!l080MY pa3Hoo6pa3HJO KOCTHblX pb16, HX Henpe83oA.!leH

HOR a.n.anTHBHoA nnacTH'lHOCTH, OHH 3aMe'laTeJibHO npHcnoco6JieHhl K o6HTaHHIO 

B 80.!lHOA cpe.!le. TeM Y.!lHBHTeJibHee BhlrJIAAHT HX, Ha nepshlR 83fJIJiJJ., cosepllleHHO 

asaHTIOpHoe BblCeJICHHe B HCCBOHCTBCHHyJO HM Ha.lCMHyJO Cpe.!ly 06HTaHHR. Opas.na, 

HCnOJib30BaHHe cyrnH BnOJIHC .!lOCTynHO HCKOTOpblM cospeMeHHblM npe,D.CTaBHTCJIRM 

KOCTHCThlX pb16. YrpH npeo.!lOJieBaJOT no cyrne 3Ha'lHTeJtbHhle paccTORHHR, nepe6H

paRcb H3 O.!lHOR 80.!lHOR CHCTCMbl B .!lPYfYIO, atta6ac Anabas lestudineus (ceMeRCT80 

Jla6HpHHTOBhle, Anabantidae) MHrpHpyeT H3 BblCOXUiero 80.!lOCMa B coxpaHHBlllHA

CR, KaK H KOllla'lHR COMHK C/arias batrachus (Claridae, Silurifonnes). 00CJIC.!lHHR 

3HeprH'lHO H3rH6aeT nepe,llHHR KOHCU TeJia B60K, CKaJKCM Hanpaso, UCWIRCTCR 3a 

fPYHT npO'lHblM OTIOnblpCHHblM lllHnOM npasoro fPY.!lHOI'O nnaBHHKa H TeM caMblM 

npO.!lBHraeTCR Bnepe,ll. 0.!lHOBpeMCHHO OH BblnpRMJIRCT npellBapHTeJtbHO 3arHYThlA 

B11C80 XBOCT, c onopo.it Ha Hero HaKpeHReT TCJIO ttanpaso, HaBaJIHBaJICb Ha lUHn, H 

TOJIKaeT TC110 snepe.!l. 

PM BH.!lOB ycnelUHO OXOTHTCR BHe BQ.llbl (HCKOTOpble COMOBhle, MYJ>CHbl, HJIHCTWI 

nphlryH Periophlhalmus) HJIH ,llaJICC HCflOJtb3YCT 803.!lyrnHoe npocTpaHCTBO Jl)IR nna

HHpoBaHllll (MOpCKHe JieTyqHe pb16hl) H aKTHBHOI'O Marnymero nOJieTa (pb16a-ronopHK 

Carnegie/la myersi H3 JO)l(HOR AMepHKH, a<t>pHKaHCKaR pb16a-6a6o'lKa Pantodon 
buchho/zj, KaK H ynOMJIHyTajl BhllUC KJIHHOOplOlUKa). H BCe-TilKH 3TOT Ha6op He6e3hlH

repeCHblX npHMepos HHKaK He Ha30BClllb .!lCACTBHTCJlbHblM nepeXO.!lOM K Ha3CMHOMy 

CYJ.UCCT80BaHHJO • .LJ:pyroe .!leJIO JIOnacrenepble (MRCHCTOJionaCTHble) pb16bl n03,llHero 

.nesoHa H Kap6oHa. 0HH H HX 6JIH3KHe nOTOMKH He TOJlbKO CYMCJIH OC80HTb 30Hbl 

MCllKOBOJJ.HA, f.!lC n0113&11H, HaII01IOBHHy BWCOBWBaJICb H8Jl BO.!lOit, HO H ,llaJlH H8118110 
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BCCM 6yllYWHM HaJeMHblM n03BOHO'IHblM. Ho HCJienco 6b1Jlo pelUHTb, KOTOpblA H3 .LlBYX 
HH<l>paKJiaccoe nonacrenepblx - Jl.eoHKO.llbllliautHe HJIH PimHJ:tHCTHH - CblfPaJIH pollh 

npe.uKOBOA rpynnbl .llJlSI ecex 'leTBepOHOrHX. 

Ha npcmuKeHHH no'ITH 100 JieT C'IHTaJIOCh, 'ITO 3TY pollh cblrpaJIH .11.BORKO.UbllUaI.U,He. 

H K 3TOMY cymecTByeT HeMano ocHoBaHHA. 3THx pb16 c6JIH:iKa10T c JeMHOBOllHblMH 

TaKHe oco6eHHOCTH qepena, KllK nepexo.u OT rHOCTHJIHH K aYTOCTHJIHH, HaJIH'IHe xoaH, 

coxpaHeHHe 60JiblUOro KOJIH'leCTBa XJ>SlllleBoil TKllHH H T • .u. JJ.anee, y npe.uCTaBHTe.JieA 

o6eHx rpynn nero'IHble eeHhI BnaJiaIOT B cep.uue (B neeoe npe.ucep.uHe), JaMhIK<UI Ma

JiblA Kpyr KJ>OBOo6pameHIDI, 6plOWHWI aopTa Ha'IHHaeTCSI OT apTepHaJibHOTO KOH)'Ca 

cep.uua, pa3,!1;CJieHHOI'O npO.UOJlbHblM cnHpaJibHblM KJianaHOM Ha KllHaJibl' CTpOCHHe H 

pacnOJIO:lKeHHe ropTaHHOA lllCJIH O.UHHaKOBbl, CXO.UHO pa3BHT 3H.aOJIHM<l>aTH'lecKHA 

npoTOK BHYfPeHHero yxa H T • .u. HaKOHeu, HH.aHBHJlYWlbHoe pa:iBHTHe .!lBOSIKO.UblWal.llHX 

nopa3HTeJibHO COBnaJiaeT c OHTOreHe30M aM<l>H6HA, Ha'IHHWI c xapaKTepa .upo6.n:eHIDI 

H .uo <l><>PMHpOBaHHSI JIH'IHHKH c HapY:iKHblMH :iKa6paMH. 

11 Bee JKe eCTb cymecTBeHHble npenSITCTBHSI, KOTOpble He n03BOJIRIOT C'IHTaTb 

.UBOSIKO.UblWalllHX (c yqeTOM Bcex BbJMeprnHJC npe.UCTaBHTeJieA) nomco.llffmeit npe.UKO

BOA rpynnoA llJISI Ha3eMHblX no3BOHO'IHblX. Ll.BOSIKO.llbllllall{He HaJICJieHbl COBeprneH

HO cneuH<l>H'leCKOA 3y6HoA CHCTCMOA (CM. c. 163), KOTOpWI Y:iKe c .ueBOHa CTaJia HX 

xapaKTepHbIM npH3HaKOM H coxpamrnacb .uo COBpeMCHHOCTH, He npOSIBHBWHCb HH y 

KOTO H3 'leTBepOHOrHX. Jl.peBHeAwHe .ueBOHCKHe aM<l>H6HH coxpaHMH CJIC.llbl BHYTpH

'lepenHoro KHHeTH3Ma (CM . .uanee), KOTOpblil He 6hIJI 06HapY:iKeH y .UBORKO.llbllllall{HX. 

HaKOHeu,, napHble KOHe'IHOCTH .UBOHKO.llbIUiall{Hx pb16 yCTpoeHbl coaepweHHO HHa'le, 

'leM y ,llpeBHeilWHX .UCBOHCJCHX aM<l>H6HA. 

CoeceM no-.upyroMy BblrJISl.llHT Mop<l>OJiomqecKHA aHaMHe3 Crossopterygii (T. e. 

Jane'laTJieHHaSI B MOpcl>OJIOrHH HH<l>opMaU,HSI 06 HX 3BOJIIOUHOHHOA HCTOJ>HH). 3TH 

cneUHaJIH3HJ>OBaHHble npeCHOBO.llHble XHlllHHKH 6blJIH B n03JlHCM naneo3oe HaH6onee 

MaccoeoA rpynnoA, oco6eHHO Rhipidistia (CM. pHc. 89, E, llO, A-I'), npocymecreo

BaBWHe co cpe.uHero .ueeoHa .uo paHHeA nepMH. 

EcJIH cy.uHTb no Mop<l>onorH'leCKHM oco6eHHOCTSIM pHnH.llHCTHA H3 OTP.Alla 

Osteolepiformes, B qacTHOCTH, no ero HaH6onee H3Y'ICHHOMY npe.ucTaBHTeJIIO -

Eusthenopteron, - TO npe:lKJle ecero o6pamaeT Ha ce6R BHHMaHHe npHCYTCTBHe Ha 

COWHHKaX, He6HblX H HapY:iKffblX KJ>blllOBH.llHblX KOCTSIX xapaKTepHblX KJ>ynHbJX 3YOOB 

( •KJihlKOB•; puc. 110, B, 9), TaKHX JKe, KaK H y .upeBHHX aM<l>H6HA - na6HpHHTO

.UOHTOB. 3TH KpynHble 3y6bl o6pa30BaHbl TOHKOA IIJlaCTHHKOA .ueHTHHa, co6paHHOA 

B OCTpOKOHe'IHblA KOHYC c rny60KHMH npo.UOJlbHblMH CKJla.llKaMH, HanOMHH810lllHA 

YJKHA IIJlHCCHpOBaHHblA warep. Ero nOJIOCTb 3aJKaTa H npeepameHa B CHCTCMY H3BH

JlHCTblX lllCJieA, KOTOpble CBOHM J>HcyHKOM Ha nonepe'IHOM IllJIH<l>e 3y6a HanOMHHaIOT 

na6HpHHT. CTo3TOM)' TaKHe 3y6hl H HaJBaHbl na6HpHHTOBblMH. 3TH Jy6bl MHOroKpaTHo 

CMCHMHCb, H B6JIH3H OCHOBaHHSI Ka)l(JlOTO H3 HHX MO)KHO BH.llCTb <l>opMHPYIOlllHACSI 

HOBbIA 3y6, KOTOpblA .UOJDKCH npHATH Ha CMeH)' CTilpoM)'. 3Ta JKe cxeMa JaMeHbl 3y6HblX 

PSl.llOB npHcyma H aM<l>H6HHM, H pemHJIHRM. 

CToKpOBHble KOCTH KJ>bllUH H He6Horo CBO,lla 'lepena KHCTenepblX C03.UaBa.JIH 

M03aHKy, 6JIH3KO COOTBeTCTBYIOlllYIO TaKHM JKe 3JICMeHTaM 'lepena Jia6HpHHTO.llOH

TOB. B caMoA qepenHoA Kopo6Ke pHnH.UHCTHA (KaK y coapeMeHHoif JiaTHMepHH) 

cyweCTBOBaJia oco6eHHOCTb, KOTOpWI pe3KO OTJIH'laJia HX OT .upyrux KOCTHblX pb16, 

BKJIIO'laSI .llBORKO.llbIWalllHX: HeA.poKpaHHYM KHCTenepb!X (pHC. 110, r) noneneH Ha 

.UBa 6JIOKa - nepeD.HHA, 3TMoc<l>eHOH1lHblA (13), H 3a.llHHA, OTHKO-OKllHTIHTaJibHblA 

(14), COC.llHHRBWHeCR Me)K.lcy co6oA nO,llBIDKHO. 3roT npoMeJKYTOK (10) pacnOJiaraJICSI 
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PHc. HO. 0co6eHHOCTH qepena KHcrenepoA pbl6&1 (pHnHJJHCTHH Eusthenortepon, .A-r) H 

paHHHX JCMHOBO.QHblX (4-JK). Ha rnokalaH MOJroBOA qepen (naHUHPb HJ noKpoBHblX 

KocreA H KOCTII BHCUCpan:bHOto qepena Y.llllJlCHhl) • .A, r. ){ - BH,ll c6oxy; E, E - BH,ll csepxy; 

B-JK - BH,ll CHHJY: 

1 - HOlD.pll; 2 - CKJICPllllbtllilC OKOCTeHCHKJi B r.71113HHUC; 3 - 6pblJI11JrbUC; 4 - wC>IHWC KOCTH; 5 - za-

6epHIUI KPblWKa; 6 - OTBC:pcnte TeMCHHOro opraHa; 7 - nt6Kall JOHa ltpblWM qepena; 8 - XOaHa (Bff)'

TpeHHllll HOlD.Pll); 9 - KJlblK006paJHblC na6MpMHTOBblC Jyfibl; JO - npoMeJKyrOK Meuy 6nOKaMM MOJro

soro '!epena; 11 - KJ)blJIOBMJlHIUI KOC"rb; 12 - KBallpaTHIUI KOCTb; 13 - 3TMoc4>eHOMJ1HblR 6noK; 14 -
OTHJCO-OKLIJtmmUtbKblR 6no1t; 15 - xop.aa B npoMelt()'TU 6nOKOB MOJroBOro qepena; 16 - ywHIUI BblpeJICll; 

17 - rJlaJHMua; 18 - JIOOHIUI KOCTb; 19 - Ta6JIKN8T8A KOCT&; 20 - 38,llffeTeMCHHIUI ICOCTb; 21 - TCMeH

HaJI KOCTb; 22 - HOCOBllll KOCTb 

'IYTh snepe.nH OT swco.na V Hepsa H COOTBCTCTBOBaJI rpaHHUe Me~ napaxop.Il8JIHJIMH 

H T'pa6e1cyJiaMH (CM. c. 67). 
6noKH HMC}l(}{O coe.nHHeHhl Me~ co6oA noKpOBHhlMH KOCT.HMH KpblWH qepena 

(pHc. 110, E), c KOTopblMH OHH npoqHo cpoCJIHCb. Ha.n npoMexyrKOM Mex.ny 6no

KaMH (pHc. 110 B, r, JO) npoxo.nHT nonepetfHhlA m6KHJ% UIOB (pHc. 110, 7) Me~ 
TeMCHHblMH H Ja,llHCTeMCHHblMH KOCT.HMH, 6Jiaro.nap.H KOTOpoMy MOKH BJaHMHO no.n

BHJKHbl. KpoMe TOfO, OHH CB.HJaHbI XOp.noR (pHC. 110, I', 15), KOTOpa.H npoHH3blBaeT 

no.n M03fOM 3MHHA MOK H ynHpaeTC.H nepenHHM KOHUOM B 3MHHH Topeu nepenHero. 

IloCKOJlbK)' )l{}f,llKOe BHyrpeHHee co.nepxHMOe xop.nbl HaxO.nHTC.H non .naMeHHCM (CM. 

c. 7 - 9)' OHa TOJIKaeT Bnepen HH3 nepe.nHero 6JIOKa H Bhl3bIBaeT 3MHpaHHe pblJla, 

KOTOpoe KOHT'pOJIHpyeTC.H cneuHaJibHOit npOTHBo.neHCTBYIOIUeH eMy MblUIUeA. TaKoe 

3a,llHpaHHe pbVIa HMCCT M.H npecJieJlYIOIUCfO XHIUHHKa BaJKHOe npHcnoco6HTCJibHOC 

JHatfeHHe, nocKOJibKY noJBOJI.HeT pacKphlBaTb naCTb TO'IHO HaBCTpeqy .no6bltfe, Ja cqer 

CHMMCT'pH'IHOfO paJBeJleHH.H 'leJllOCTeA; HHatfe Jl,1lJl 3TOA UeJJH npHlllJIOCb 6bl npH OT

KpblBaHHH pTa Ja,nHpaTb BCIO fOJIOBy. 

y paHHHX aMq>H6HA B3aHMH3JI no.n&HXHOCTb qacreA M03I'OBOA KancyJibl )')ICC Ja

MOKHpoBaHa pa3pocUIHMC.H HaJa.n napacct>eHOH.llOM, Ho CJie!lbl palll.eJICHH.H qepenHoA 

KOpo6KH CIUC JaMCTHbl. JfarepaJibHblC ( •IUC'IHble•) OKOCTeHeHH.H IlOKpoBHOfO qepena H 

~6epHWI Kpblll!Ka pHnH.llHCTHA 6wrn Henocpe.nCTBeHHO CB.HJaHbI c nepe.nHHM 6.noKoM 

HeRpoKpaHHyMa H OT.neneHbl OT Ja,nHero IUeJiblO, rne pacnonara.nocb 6pb13faJihUe (pHc. 

110, A, E, 3). Y Jia6HpHHrO.noHTOB 3Ta IUeJib npespaTHJiacb B TaK HaJblBaeMYJQ yurnyJO 

Bblpe3KY (pHC. 110, J!. 16), B HCA nOTOM H pacnOJIO:lKHJIOCb cpenHee yxo HaJCMHblX 

Il03BOHO'IHblX c 6apa6aHHOA nepenOHKOA. 

HaKOHeu, CKeJieT napHhlX nnaBHHKOB KHCTenephlX JlOCTilTO'IHO 6JIH3KO COOTBeT

CTBOBaJI ero CT'pOCHHIO B nepe.nHHX H 3MHHX KOHC'IHOCT.HX naneoJOACKHX aMq>H6HA 

(CM. pHc. 113 ). CKeJJeT rpynHoro nnaBHHKa (pHc. 111, A) 6blJI npencTaMeH ueno'IKoA 

K3 tfeTblpeX HCCKOJlbKO ynnomeHHblX 'IJleHHKOB, npHtfeM OT nepe.nHero KpWI Ka)l(JlOI'O 

HJ HHX OTXOJlHJl 6onee TOHKHH 'l.lleHHK B BH.lle JIY'la. B 3TOH cxeMe HeTJ>Y!lHO Haitm 

3JleMeHTbl, COOTBCTCTBYIOIUHe nnetfeBOit KOCTH (4), 06eHM KOCT.HM npe.nnnetfhll (J, 3) 
K HeCKOJlbKHM KOCTSIM KHCTK (2). Cxo.nHo 6blJI IlOCTpOeH H CKeJieT 6oJiee KOJ>OTICOTO 

6ptollIHOfO nJiaBHKKa. 

no COBpeMCHHblM npenC'ra.BllCHHJIM, HMCHHO PHilH.nHCTHJIM JlOBCJlOCb 6bITb OOIUHMM 

npenKaMH J11lJl aMq>H6HA H scex OCTaJibHblX HaJeMHblX noJBOHO'IHblX. K coxaneHHIO, 

OTnetfaTKOB MJlf'KMX TKaHeA, n0Jeom1101UHX CY!lKTb o CTpOCHHH BffYTPCHHHX opraHOB 
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PHc. 111. CrpoeHHe CKeJICTa nepezIHeR KOHeqHOCTH y KHcrenepoR p1>16hl Eusthenopteron H3 rpyn
Ilhl pmut.llHCTHA, fulHJKOA K KopmiM HaJCMHblX nooBOH()<{HblX (A), " npHMHTHBHOro 3CMHOBQll
Horo, up6cmoeoro crerouect>ana Tulerpeton (E). ilYHKTHpoM noKaJaHa 'i.TICHHCT!UI ocb: 

J - JIOKTCBIUI KOCTb; 2 - KOCTH 33flJICTbSI; J - .IJ}"ICB8R KOCTI.; 4 - IVIC'ICBaJI KOCTI.; 5 - ct>anaHnt Il&lllr 

uea; 6 - npe.nncpe1o1A naneu; 7 - KOCTM llllC'Ill; I-V - Howcpa ruun.ueB 

pHflHJ(HCTHit, noKa He HaltlteHO. H JlaTHMCPIDI He MO:lKCT BOCflOJIHHTh 3TOT npo6cn, 
nocKOJlbKy rpynna Actinistia (HJIH Coelacanthini), K tcaropolt oHa npHH8Jl)leXHT, croHT 
CJIHWKOM .aaJICKO OT npe.zu<OB TC'Il'ano.n, KaK H BWKHBWHC ,nBORKGnblWaIUHC. 0Ha CIUC 
B aeeoHe eepHyJlaCb HJ npeCHblX eon B Mope H HHKor.na He HMeJia Tex KJUO'ICBblX npH-
3HaKOB, KOTOPblMH 6wIH OTMC'ICHbl npeCHOBO,nHble KHCTenepble (Rhipidistia). 

qTO JIC:C JaCTaBHJIO npecHOBO,nHblX KHCTenepblX noKHHYfb HX nepeopOJUJYJO Cpe,!ly 
o6HTilHIDI H nepecenHTbCR e apyry10, HM He cBo°AcreeHHylO? 

B Hacrosnuee epeMSI )')Ke nOC'fPoeHa eepcIDI, .nocraroqHo npaarxono.no6Ho ecxpw
BaJOlllaR .ne-ranH 3Toro npouecca H HanpaWISIBWHe ero npe.nnocblJIKH. OH paJeopa'IH
BaJICSI Ha cynepKoHTHHeHTe JlaepyccHSI, HJIH .. CTapOM KpacHoM MaTepHKe•, B KOHUe 
.neeoHa, OT 385 .no 365 MJIH JleT HaJan. 3Tcn' MarepHK npe.ncraBJUVI co6oA o6'beil:HHCHHe 
coepeMeHHblX TeppHropHit CeeepHoA Eeponbl H CeeepHo"A AMepHKH c fpeHJJaH.!J.Heit 
H CKaH.!I.HHaBHelt e ueH'rpe H pacnonaraJTcSI Tor.na e o6JlaCTH 3KBaropa. OH 6bl11 JaIDIT 
B OCHOBHOM HHJHHaMH, COJlOHOBaTOBO.llHhlMH JlaryHaMH H orpoMHblMH 'fPOilH'ICCKHMH 
6oJIOTaMH, TaKHM o6pa.30M, rpaHb BQllbl H cywH 6hl11a pa3Mb1Ta, qTo 06.nef'laJIO Bbl
XQII no3BOHO'IHblX HJ eo.nw. Ha npH'laCTHOCTb :noro pernoHa K BblXOJtY pw6 Ha cywy 



yica.3b188JIH c..a;enaHHble 8 fpeHJiaH.llHH eme B 1930-X f0)18X XX B. H8XO,llKH .neeoHCKHX 

aM¢>H6HR - HXTHOCTefH H aKaHTOCTerH. 

B KOHUe .neeoHa aTMoccpepa 6bllla 6e.nHee KHCJiopo.noM, 'leM renepb, - co.nep.lKaJla 

ero ecero 15 % (ce'!ac 21 %), a KOHUeHlpauHst yrneKHCJioro raJa 6h1Jla Bhlwe HblHew

Heit 8 10 paJ, 'I.TO COJJlaBaJIO 6naronpHSITHble YCJIOBHSI .Ll)Ul HHTeHCHBHOH npo.nyx.u.HH 

ctxrrocHHreJa. fHHeHHe opraHH'leCKHX OCTaTKOB 8 eo.nax nperulTCTBOBaJIO HaKonJieHHJO 

KHC.110po.1la. 3-ro TpeOOBaJIO OT pbl6 06SIJan:JibHOR a.uanTaUHH K Jl.blXaHHIO aTMoc¢ep

HblM BOJJlyxOM H OJHaMeHOBaJIOCb paJBHTHeM JICfKHX, no:DKe npeo6pa3oeaeUIHXCSI 

y 6oJibWHHCTBa KOCTHblX pb16 8 fHJJ,pOCTaTH'leCKHR opraH (JUiaeaTCJibHblH nyJhlPb). 

06crry)irneaHHe BeHTHJISIUHH JierJCHX .!VISI pb16, o6Jia.naewHX naHUHpeM HJ poM6HqeCKHX 

KOCMOH,D,HblX 'lewyR, no-BH.!lHMOMY, He COCTaBJUVIO npo6JieMhl H ocymecTBJUIJIOCb 

aHaJIOfH'IHO MexaHHJMY, onucaHHOMY paHee .Ll)Ul MHOronepa (CM. c. 165). 
Ha cywe nm1eHJICS1 HOBhlH nHmeeou pecypc e BH.D.e HacTostmHx HaJeMHhlX 6ec

noJBOHO'IHblX. 3-ro 6blJIH 'lepeH, JICfO'IHbie MOJIJllOCKH H 'l.JleHKCTOHOfHe - CKOpnHOHbl, 

MHOroHO:lKKH, 6ecKpblJihle HaceKOMble. Ha.no npHJHaTb, '!TO 'ICJIJOCTHOR annapaT H 

MOl.l(Hble Jia6HpHHTOBble Jy6bl KHCTenepblX 6blJIH He caMblM nQ!I.XOMmHM MexaHHJMOM 

.Ll)Ul oceoeHH.SI TaKoR MeJIKoR numu. Ho o6HapyJKeHhl H 6onee no.nxoMll.l,He o6beKThl 

.Ll)Ul •KJihlKOB• KHCTenepblX pb16 - 3TO aHTHapXH (CM. c. 187; PHC. 89, .6), npe.nnorro

:lKHTe.llbHO pacTHTCJihHOMHhle naHuHpHhle pb16bl (KJiacc Placodenni), eepostTHO, TaIOKe 

o6Jia.naewue ceoeo6paJHhlMH JICfKHMH H cnoco6Hble npH noMOl.UH CBOHX 6poHHpo

eaHHbIX IJ>Y.llHhlX JUiaBHHKOB flOJIJaTb no MeJIKOBO.!lblO H JIHTOpaJIH. 

B 1970-x ro.nax Ha reppHTOPHH JlHTBhl HafuleHbl CKeJieTbl KHCTenepoR pb16bl mm

.nepHXTa c poM6H'leCKOR 'lewyeR (Panderichthys rhombolepis; PHC. 112, A) H AJIHHOA 

rena e I M, y KOTopoA rnaJa 6blJIH BhlCTaBJteHhl eeepx, KaK y KJ>OKOJJ.HJia. CnHHHWe 

PHc. 112. PcKOHCTp}'KUHH nllHJlepHXTa (A - Prmderlchtlrys rllombolepl.J) H 1'HKT88JDDC& (.6 -
Tiktaa/ik roseae). PHc)'HOK A.H. Ky:JHeuoea 



11118BHHKH y naH,llepHXTa OTcyTCTBOBaJIH, XBOCT 6b1Jl yicopo'leH, a TYJIOBHllle ylJ)IHHeHo, 

TaK 'ITO 6pl01IIHble llJlaBHHKH 0Ka3blBaJJHCb CMemeHHblMH HaJan. 0HH c.n}'JKHJtH eMY 

38,llHeA onopoA npH n01naHHH no npH6pe)l(}{blM OTMCIUIM H JlHTOpa.TIH c HCn01Ib30BaHH

eM TeXHHKJ.t KOlllalfbefO COMa (CM. c. 230). Jl106onblTHblM o6pa30M OCTaTICH naH.llepHXTa 

HaA.neHbl B CKOllJleHHH CKeJieTOB aHTHapxoB, lfTO no.zrrnepJK.LJ.aeT npennoJlOJl:eHHe 06 HX 

cneuH<JlH'leCKHX 3KOJ10rH'leCKHX CBSl3SIX. 

B 2004 r. aMepHKaHCKOMY naJJeoHTOJlory HHllY llly6HHy, ue.neHanpaBJteHHO HC

KaBllleMy HOBblX yqacTHHKOB npouecca TeTPanOJI.HJaUHH Ha TeppHTOpHH 6blBllleA 

JlaspyccHH B nesoHcKHX ornoJ1:eHHS1X, y.uaJJOCb HaATH Ha o. 3JlcMHpa (JanonsrpHblA 

apxHne.nar KaHMhl) eme 6onee npOJI.BHHfTyJO, qeM naH.llePHXT, nepexOJI.HYIO <JlOPMY 

OT PHTIHJI.HCTHA K lfeTBepOHOrHM, KOTopylO no 3CKHMOCCKOH KJlaCCH<tlHKaUHH pb16 

HaJBa.TIH THKTaaJJHKOM ( Tiktaalik roseae; pHc. 112, E ). 3To 6blJJO CYllleCTBO MH

HOA no 2 M, c BblCTaMeHHblMH BBepX rnaJaMH H 6e3 cnHHHhlX TIJlaBHHKOB, KaK H y 

naH.llepHXTa. Ho B.ll06asoK y Hero He 6b1Jlo ocHOBHOH lfaCTH )l{a6epHoH KPblllIKH, TaK 

'ITO )l{a6pb1, BHJI.HMO, 6blJ1H OTKPhlThl H MOrJJH yqaCTBOBaTb B .UblXaHHH Ha BOJJI.yxe 

(8 YCJJOBHSIX BblCOKOA BJta)l{HOCTH BblCblXaHHe HM oco6eHHO He yrp0)1{a.JJ0). l·h-3a 

pelIYKUHH sepXHHX KOCTeA llJlelfeBOH nosrc YJl(e He 6blJI CBSIJaH c qepenoM, 'ITO B .Ua.Jlb

HeAllleM nOCJIY)l(.HJlO OCHOBOA ll)ISI paJBHTIISI llleH HaCTOSIWHX lfeTBepoHornx. B CKeJJeTe 

rpynHoro nnaBHHKa, no cpaBHeHHIO c naH.llepHXTOM, YBeJJH'leHo KOJJH'lecTBo MeJJKHX 

'IJleHHKOB, KaK 6hl npe.usapS111 nosrMeHHe naJJbUeB, a HX CO'IJleHeHHSI B napaJJJTeJibHblX 

JlY'lax BJaHMHO cornacosaHbl. 3To npHJI.aBaJJO nJ1aBHHJCY nOBblllleHHyJO rn6KOCTb (KaK 

Ha pHc. 112, E) H noJBOJUUIO THKTaaJJHKY OTIKHMaThCSI OT cy6cTpara. B uenoM HYJKHO 

npHJHaTb, lfTO THKTaaJIHK - Heo6srJaTC1lbHO pb16a. CoxpaHeHHe lfeUJYH (poM6H'lecKoA) 

ff OTCyrCTBHe pallJ.eJJbHblX na.nbUeB CBHJI.eTeJJbCTByeT 0 TOM, 'ITO OH - Bee eme pb16a, a 

peJI.YKUHH )l{a6epHoA KPhlllIKH H BffYTPH'lepenHOH noJI.BH:lKHOCTH nonso.uHT K KOPH11M 

'leTBepoHOrHX. 

B 1931 r. B fpeHJiaH.llHH, T. e. TalOICe Ha TeppHTOPHH Crnporo Kpacttoro MaTepH

Ka, 6blJIH HaAJI.eHbl OCTaTKH npesHeHIIIHX aM<JlH6HA, 803pacT KOTOpblX onpeneneH B 

365 MJIH JJCT, - aKaHTOCTerH (Acanthostega) Jl.JJHHOA 0, 7 M H HXTHOCTefH (lchthyostega; 
pHc. 113, A) c TeJIOM MeTPOBOA lJ)IHHbl. Hx opraHHJaUHR coxpaH11eT MaKCHMa.TlbHOe 

KOJJH'leCTBO pb16bHX lfeJ)T. 

MooaHKa noKpoBHblX KOCTeA KpblllIH qepena B JI.OCTaTO'IHoA CTeneHH COOTBeTCTBO

Balla TaKOBblM pHnHJI.HCTHA H O.UHOBpeMeHHO Kap6oHOBblX aM<JlH6HA, a 3y6bl coxpaIDl.JIH 

xapaKTepHylO na6HpHHTOBYIO CKJJM'laTOcTb. BHYTPH'lepenHaR noJI.BH)l{HOCTh 6b1Jla 

yrpa'leHa, HO coxpaHRJlacb xapaicrepHaR nonepe'IHaR llleJJb noJanH rHno<JlHJapHoA 

JIMKH - OCTaTOK npoMe)l{fTKa Me:JK.nY 3TMoc<JleHOHJI.HblM H OTHKO-OKUHnHTa.JlbHblM 

6JJoKaMH. Hx 'lepena ewe He yrpaTHJtH PYJI.HMeHTOB )l{a6epHOH KpblllIKH (pHC. 113, 
13), npoHHJaHbl KaHa.TlaMH 6oKOBOH JJHHHH (mr.ua KaK y 6onee nOllJ.HHX BTOpH'IHO

BO.UHblX creroue<Jla.nos Ha HX Mecre HMelOTC.11 )l(eJI06KH), y aKaHTOCTerH o6HapYJl(eHbl 

npH3HaKH coxpaHeHH.11 BffYTPeHHHX )l{a6p, y o6eHX <JlopM coxpaHJIJIC.11 ynpomeHHblA 

(.uH<JlHuepKa.TlbHblA) XBOCTOBOA llJlaBHHK ( 14). Jlanbl YffHKa.TlhHbl HenpHBbl'IHblM ll)ISI 

Hae 6onbllIHM KOJJH'leCTBOM na.nbues: y aKaHTOCTefH HX no 8, y HXTHOCTerH - 7, y 

HaA.neHHoro B EsponeAcKoA PoccHH rynepnemHa ( Tulerpeton) - 6 (cM. pHc. 111, 
E). npennonaralOT, 'ITO naJJbUbI 803HHKJIH eme JI.O BblXO.Ua Ha cywy H 'ITO MHOro

na.nocTb OTpIDKaeT npHcnoco6.neHHe K onope Ha JI.HO H nOJI.BO.UHyJO paCTHTeJJbHOCTb 

npH JI.BH)l{eHHH B ryCTO 3apoc1IIeM BOJI.OeMe (6oJJbllIOe 'IHCJJO OTHOCHTeJibHO c.na6blX 

naJJbUeB BblfO.UHO, nocKOJJbK)' He HYJl(Ha 6on&WIUI cKJia H non BOlloA He cymecTBeH 

BeC JJHWHHX naJJbUeB). 
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PHc. ll3. Moi><t>OJ1orw1ecKHe oco6eHHOCTH HeKOTOpLlX BblMepwKX aM<l>H6HA: 
A - CKeJICT eepxHeneeOHCKOA HXTHOCTerH (/chthyostega); E - 'tepen HXTHOCTerH CHHJ)'; B - CKCJICT 

ncpMCKoro CTCroue<t>aJJa Eryops, cpaBHHTeJlbHO xopowo a.aarrrHpoeaHHoro K cyxonyTHoA lKHJHH; I - ria

pacQ>eHOKll, KOpoTKHA, KaK 'I KHCTenCpblX pb16; 2 - Kea.apaTHaJI KOCTb; 3 - coxpaHJIJOWHA CJU~llbl o6oco
QnCHHOCTH OTHKO-OKUHilHTWlbHbd!. OT.lleJI MOJIOBOA Kancynbl; 4 - KB&Jlp&THOCK'jJIOBaJI KOCTb; 5 - ICpbl

JIOBlf.llH8JI KOCTb; 6 - nonepe'tHaJI KOCTb; 7 - eepXHe'teJJJOCTHaJI KOCTb; 8 - He6H8JI KOCTb; 9 - BKyrJ>CH

HRJI HOlllPJI (xoaHa); 10 - H8py;«H8ll HOlllpll; // - Ilpe,!l.'teJIJOCTHIUI KOCTb; 12 - COWHHK; 13 - o6oco-
6ncHHIUI KOCTio llCa6epHoA ICpbllllKH; 14 - XBOCTQBOA MaBHHK 

MoJKHO KOHCTaTHPOBBTb, 'ITO paCCMOTJ)CHHble HCKOnaeMble OT naHJJ.epHXTa .llO 

T)'JiepneTOHa o6pa3YJOT .noeOJibHO nJiaBHbl '1 pJUI., 'ITO no.nTBep)l()laeT eepoJrrHOCfb ero 

COOTBCTCTBHJI pea.ribHOR reHeaJIOfHlfCCKOA JIHHHH TeTpano.n. ConocTaBJieHHe Bcex 

npHeeneHHblX MaTepHa.1108 CBH.QCTe.JlbCTBYeT 0 TOM, 'ITO opraHH3aLJ,HJI lfeTBepoHororo 

noJBOHOlfHoro CJIO:lKH.Tlacb B ycJIOBIDIX nOJIJaHIDI no JlHY Ha MeJIKOBOJlbe, c nocreneH

HhlM HapaCTaHHeM BCCOBblX Harpy30K no Mepe roro, KaK Kopnyc 3THX :JKHBOTH&IX BcC 

CHJlbHee BblCOBblBa.rICJI HJ BOJlbl. 

IlpH .QaJibHeAUieM OCBOCHHH cyUIH Heo6XO.IUIMO 6blJIO e<nMTb .neACTBCHHylO CHCTe

MY HaJeMHOR JIOKOMOLJ,HH, T.e. c«t>opMHpoBaTb CHJlbHble pbl'laJKHble napHble KOHC'IHO

CTH, cnoco6H1>1e no.nnep:iKHBaTh H nepeMemaTb TeJIO :JKHBOTHoro, CTaBlllero e HaJeMHhlX 

YCJIOBIDIX nolfTH B 800 pal TSUKeJJee, nepeCTpoHTb oceeoA CKeJleT, c«t>opMHpoBaB cyCTaB
Hble coe.nHHCHIDI - CO'IJICHOBHble OTpOCTKH Me)l(Jly BepXHHMH .nyraMH nOJBOHK.08. 3'ro 
nonOJIHHTeJibHO yKpenHJIO noJBOHKH npOTHB BJaHMHOfO CMCIUCHHJI (oco6eHHO npH 

HarpYJKe noJBOHOlfHHKa Ha CKPYlfHBaHHe, conyrC'fByioIUeA HaJeMHOMY nepe.zunuKeHHIO 

npHMHTHBHblMH pblcenono6HblMH a.11.mopaMH; CM. c.382, CM. pHC. 164, Ii). 
CepbeJHhle npeo6paJoeaHHJI conpoeo~a.rIH y paHHHx aM«l>H6Hj;i a.nanTaU:HJO K 

803.ll.YIIIHOMY JlhlXaHHJO. HeHJ6e)l(Ho BOJHHKlllHe y HaJeMHhlx :lKHBOTHblX TeH.llCHUHH 

o6JieNeHHJI Te.Ila H paJBHTIDI KO)l(Horo JlhlXaHIDI, KOTOPOMY npemrrcTBOBaJI CnJIOIIIHoA 

lfCUiyj;\HblA nOKpOB, cnoco6CTBOBaJIH ero peJlyKUHH H JaMeHe MCXaHHJMa BCHTHJIJIU:HH 

JierKHX, KOTOpblA paHee ocyw,ecTii.Jia11CJI 3a ClfeT ynpyrnx coe.nHHCHHA poM6Hl{CCKHX 

lfelllyj;\. IlpH yttaCJieJlOBa.HHOM OT pbl6 OTCyrcTBHH rpy.nHoR K..lleTKH epeMeHHblM Bbl

XQlJ.OM HJ DOJIO:lKeHIDI CT8JJO HCnOJib30BaHHe fJIOTKH B KalfeCTBe H8fHeTaTe.1IbHOro Ha-
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coca, H TaKOA MexaHHJM 80:\!zylllHOro .nblXaHIDI coxpaHHJICSI y JeMHOBO.nHblX no cdt 

.neHb. TlpH 3TOM paHo HacTynHBlllaJI JaMeHa fHOCTHJlbHOA no.neecKH 'leJJIOCTHOii .nynt 

Ha ayTOCTIUibHYIO H OCJia6JieHHe nonepe'IHOA no.nemtcHOCTH noJIOBHHOK 'leJIIOCTHOA 

.nyrH (T. e. weK) o6yCJ10BHJIH HCKJIIO'IHTI!JibHYIO pOJib onycKaHHH H no.nHHMaHIDI .nHa 

poTorJIOTO'IHOA noJiocTH (T. e. ryJisi:pHoro AblXaHHSI). TaKoA :iKe porornoTO'IHbllt Hacoc 

HCnOJib30BaJICH KHCTenepbIMH pb16aMH ewe B BOAe, JlJISI :iKa6epHOro ,nblXaHHff BOAa 

Moma npoxo.nHTb BHyrpb He '1epe3 pOT, a 'lepe3 HO'.lllpH, OTKpbIBaBUIHeC.11 He TOJibKO 

Hap)')Ky, HO H BHyrpb naCTH (xoaHaMH), 'ITO nonYTHO o6ecne'IHBaJIO OMblBaHHe 060-

IDITeJlbHblX MeUIKOB. y aMQ>H6HA 3TH HOCOBble npoxo.Qbl CTaJIH CJly.tCHTb All.II azu,lxaHHJl 

eo:myxa. 

HaKoHeu, TJ>e6oean:ocb nepeCTJ>OHTb ece a.HaJIHJaTopHble H o6MeHHble CHCTCMhl c 

~eTOM HCCyU..IalOWero .neACTBHH, HHOii llJIOTHOCTH (B TOM 'IHCJie OnTH'leCKOit H aicy

CTH'IeCKOH) H BblCOKOH nOABH:lKHOCTH BOlll)'llIHOA cpe.nbl. 

B TaKCOHOMHH .npeBHHX aMQ>H6HA WHPOKO Hcn011b3yKYTCff TPa.IlHI..UtOHHble Ha.lBaHHJl, 

KOTOpble Kor.na-To BnOJIHe 'leTKO COOTBeTCTBOBaJIH npe.nnoJiaraeMblM ecTeCTBeHHblM 

rpynnaM, a HblHe yn01]>e6JI.lllOTCff B co6HpaTeJibHOM CMblCJie BCJieACTBHe pa3BHTH.11 H 

.npo6HOCTH npe.nctaBJJeHHH 0 CHCreMe 3THX )l{}{BOTHblX. KpynHblX, T.llJKCJiblX BblMepwHX 

JeMHOBOAHblX Ha3BaJIH CTeroueQ>aJiaMH Ja Cn.JIOUIHOA KOCTHblH WHT, o6pa3ylOWHit 

KpblllIY 'lepena (c OTBepcTHffMH H03.npeit H rnaJHHU) - CTefaJlbHbIH (KpblUJe'IHblA) 

qepen • .UpyroH CTapblH repMHH, «Jia6HpHHTQ!lOHTbl•, B03HHK 6Jiaro.nap.11 npHCYfCTBHIO 

y HHX Jia6HpHHTOBblX 3y6oe. 

Y.lKe e Kap6oHe Jia6HpHHTOAOHTbl yrpanum OOrn.ll.fYIO 'laCTb npHJHaKoe KHcrenepblX 

pb16, ewe coxpaH.llBlUHXC.11 y HXTHOCTI!fH: HC'le3JlH apMHpOBaHHa.11 KOCT.llHblMH .II)"IaMH 

JIOilaCTb XBOCTOBOro rmaBHHKa, nOCJleAHHH OCTaTOK :lKa.6epHoA KpblllIKH H WeJlb Me)l(.lcy 

3TMOC$eHOH,llHblM H OTHKOOKUHnHTaJlbHblM 6JIOKaMH 'lepenHOH KOp06KH (ee MeCTO 

OTMe'leHo WBOM Me:iKAy OCHOBHOH KJIHHOBH.UHOA H OCHOBHOH JaTblJIO'IHOA KOCT.llMH, 

KOTOpblH nepeKpblT CHH3y llJIHHHblM napacQ>eHOH,llOM). Jla6HpHHTOAOHTbl 6hlJIH B 

6o.nbUIHHCTBe cBOeM npeCHOBOAHblMH HJIH OKOJIOBOAHblMH <l>opMaMH KaK MCJlKHX, TilX 

H KpynHblX paJMepoe H npocywecTBOBaJIH AO TJ>Haca. 

PacueeT Kap6oHOBblX H nepMCKHX Jia6HpHHTOAOHTOB noCJI)')KHJI ocHoeoit JlJISI 

<l><>PMffPOBaHIUI HecKOllbKHX 3BOJUOUHOHHblXJIHHKlt Ha.JeMHhlX n03BOHO'IHblX (pHc. 114 ). 
Bo-nepBblX, :no 6blJIH TeMHocnott.nHJihHble creroueQ>aJibl (Temnospondyli; 7) - no

~. HaH6oJiee THilH'IHble npe.ncTaBHTCJIH .npeeHHX JeMHOBOAHblX. BTopru1 rpynna, 

aHTJ)aKoJaepbl, HJIH 6a1]>axo3aepbl (Anthracosauria; 11, 12), o6Hap}')KHJia onpe.neJJeH

Hble rett.neHUHH npeo6paJoeaHHA B cropoHy opraHHJaUHH pernHJIHH (13). HaKoHeu, 

TJ>CTbH rpynna, TOHKOn03BOHKOBble aMQ>H6HH (Lepospondyli; 2), BKJllO'laJia pa3HO

o6pa3Hble MCJlKHe H nopoA AOBOJlbHO CTpaHHble Q>opMbl. 

Cpe.nH TeMHocnott.nHJibHblX aMQ>H6HA e Kap6oHe H nepMH Ha Q>oHe MHOro'IHc

JICHHblX noJiyBOAHblX npe.ncTaBHTeJieH JaMeTHa TCH.neHUHSI Bblpa60TKH AOCTaTO'IHO 

fJIYOOKOH cyxonYTHOH opraHH3aUHH, HO nol)l(e, B03MO)l(HO, non BJlH.llHHeM }')Ke no.11-

BHBUIHXCH pellTHJIHH, CTeroueQ>aJJbl Ha cyuie OTCTYTIHJJH, H H3 TJ>Haca H3BeCTHO JIHWL 

HecKOllbKO BTOpH'IHO-BOAHbIX rpynn, T01IbKO OAHa H3 KO'fOPblX AOXKJia AO paHHeH JOpbl • 

.ll.rr.11 KapOOHOBblX H nepMCKHX TI!MHOCnOH.nHJlbHblX xapaKTepHbl BeCbMa npHMHTHBHO 

ycTpOeHHble noJBOHKH (pHc. 115, E) - paxHTOMHble (rhachitomi 03Ha'laer «yce'leHHble 

cerMeHTbl• ). BMeCTO KOHCOJIH.nHpoeaHHblX TeJI noJBOHKOB, KaKHe ceoitcTBeHHbl coepe

MCHHblM 'leTBepOHOfHM, y HHX HMe.JlHCb TJ>eyroJlbHble H poM6H'leCKHe n.naCTHHKH (no 

TJ>H napbl Ha cerMeHT), Hecnoco6Hble caMH no ce6e HecTH <l>YHK.UHIO HeC)l(HMaeMoro 

noJBOHO'IHOro CT0116a H JIHWL o6paJOebleaeWHe noeepXHOCTHyJO 6poH10 All.II xop.lll>I H 



PHc. 114. CxeMa 3BMJOUHOHHblX OTHOWCHKA Me;u;y pa311H'iHLIMK rpynnaMK aM4>K6KA: 

1 - KHCTCnepye pb16bl - pKnKJUtCTHH; 2 - JJenocnOHJlHJlbHblC (TOHKOnOJBOHKOBblC) aM$H6HH; 3 - HeJC

tpHJICH; 4 - MHKpoJaBpbl; 5 - COBPCMCHHblC 6eJHOrHe aM$H6HH (OTpllll Apoda); 6 - COBpeMCHHWe 

XBOCT8Tble &M$H6HH (Otpllll Urodela); 7 - reMHOCnOH)lHilbHble 11a6HpHHTOllOHTbl, npeJJCTaBKY'Cllb - 3PK

onc; 8 - COBpeMCHHble 6eCXBOCTble aM$H6HH (arpll.ll Anura); 9 - llpeBHeltwtte aM$H6HH HXTHOCTilrK.llW 

(lleBOH); JO- aHtp&XOJaBPbl (H!IH 6atpaxoJaBpb1); 11 - BQIJ,HblC XHIUHHKH - 3M6oJIOMepbl, npe.nCTaBH

TCllb - 30rKPHH)'C; 12- 6nHJKHe K pel1TK1lHJIM ceAwypHBMop4>w, RpeD.CTaBHTe.111> - celtwypHJI; 13- nyn. 
k iMHKOT&M 

OCH08Y ,ll1UI x:pe11JieHHJ1 MHOCCilT. MHome 80.LlHble TJ)HaC08ble q>ynnbl CJICllaJJH 8 3TOM 

OTHOWeHHH war 8nepe.Ll, paJ8H8 UHJIHH.LlPH'leCKHe TeJla IlOJ80HK08 HJ OCH08aHHR 

HIDKHHX .LlYf - rax HaJbl8aeMble crepeocnoH.LlHJibHble noJ80HKH (pHc. 115, B). 
B MeHee MHOfO'IHCJleHHOH q>ynne, y aHTJ)aKOJa8p08, TalOKe HJ8eCTHbl 80.LlHblC 

4><>PMbl, HanpHMep 3M6aJIOMepHble (Embolomeri; 6YKBaJJbHO - •MHOronpo6o'IHble• ), 

npHo6peTWHe UHJIHH.LlPH'leCKHe TClla Il0J80HK08 oco6oro COCTa8a - HJ .LlByx waR6 

(pHC. 115, I'), CcPoPMHP08aHHblX TeMH :lKe HCTO'IHHKaMH, KOTOpble pa38HTbl 8 paxH

TOMHOM IlOJ80HKe. Cpe.LlH 60Jiee Il03,!J.HHX, nepMCKHX aHTJ)aKOJa8p08 HaH60Jiee HHTe

peCHbl cettMypHH (Seymouria; PHC. 115, ,a), JaHHMaK>IUHe nepeXO.LlHOe IlOJIO:lKeHHe OT 

aM¢>H6HR K penTHJIHSIM. B cepe.LlHHe xx 8. HX eme C'IHTaJIH penTHJIIDIMH, HO nOTOM 

IUUlIJIH npHJHaKH HapyxHYX Jea6p y MCJIKHX oco6eR (O'le8H,llHO, 80.ll,HYX JIH'IHHOK). 
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PHc. 115. TioJBOHKH KHCTCnepoA pL16L1 H aM<l>H6HA. BM.11 c6mcy: 
.A - paxHTOMHhle noJBOHKH KHCTenepoA pi.i6i.i (pHnHJtHCTHH) Osteolepis; J; - pBXHTOMHhle no3BOH10I 

creroue<t>ana Eryops; B - crepeocnoH.llKJibHhle noJBOHKH creroue$ina Mastodonsaurw; r - 3M6oJtoMep

HWe nOJBOHKH crerouelj>aila Archeria; /1 - noJBOHKH 6nHJKoro K penTHJJHllM aHTpaK038Bpa Seymouria; 
E - nenocnoH.llHJTbHhle noosoHKH cospeMeHHoro XBOCTaroro JCMHOBOllHoro Ranodon sibiricus (nK-qKHKH 

Jl)IHHOA 30 MM; KOCTHlUI TKaHb TeMHlUI B pe3yJibT8TC OKpacKH); I - HespanbHlUI ll)T8; 2 - nneepoueHTp 

(""UCHTp); 3 - nmoueHTp (=MeJKUCHTp); 4 - ne))CJl.HHA CO'l.llCHOBHhlA OTpOCTOK; 5 - 38.llHHA CO'i.JICHOB

Hhlll OTpOCTOK; 6 - 6yropoK pe6pa; 7 - pe6po; 8 - IUJIOBK8 pe6pa; 9 - noeepXHOCTHOC (nepKXOH.llp&nb

Hoe) OKOCTeHCHHe HeBp&nbHOA JIYI'H; 10 - TCJIO no3BOHJCa B BH.!lC TOHKOCTCHHOro KOCTHOfO UHJIHH.llp&; 

11 - xop.118; 12 - wellu pe6pa 

Hx qepcn He TaK cn.momeH ceepxy BHHJ, KaK y THnH"'IHblX creroue«t>a.rtos, 6o.1Iee yJOK 

ff BblCOK, 6y.nro coo6o.neH OT pOJIH HarHeTaTCJlbHOro rym1pHoro Hacoca, "'!TO nOJBOJUICT 

JailO.ll03pHTb cnoco6HOCTb 3THX cymecTB K pe6epHOMY .llblXaHHJO (KaK y penTHJIHA). 

3.lleCb lleJJbHhle (T.e. He notcpblBaJOIUHe, a BblTeCHHBWHe xop.lly) TeJia noJBOHKOB o6-
paJoBaHbl OO"'ITH HCKJIIO"'IHTCJlbHO 3a C"'ICT 3a,llHeA HJ .llB}'X waR6 3M60JJOMepHoro no-

3BOHKa (nJJeBpoueHTJ)a; 2) - KaK H y Bcex BbllllCCTOJIIUHX Il03BOHO"'IHblX. 

ToHKonoJBOHKOBble (Lepospondyli), JKHBWHe B Kap6oHe H caMOM Ha"'la.rte nepMcKOro 

nepHOJI.a, npoH3BODJIT ene"'laTJJCHHe rereporeHHOl'O o6be.nHHeHIDI, B npe,lle.rrax KOTOporo 

paJHble rpynnbl BepoHTHO HMCIOT HeJaBHCHMOe (H Jara.noqHoe) npOHCXO)K.!J.CHHe, a 

B3aHMHoe CXO.llCTBO Bee OHH MOrJIH npHo6pecTH 611aro,llapJ1 OTIJeqaTKy, KOTOpblH Ha

JIO)K}{Jla Ha MX opraHHJaUMJO MHHHaTIOPHOCTh (HanpHMep, 3TO PCllYKllHJI OKOCTCHCHHll 

CKCHCTa). 06IUaJI qepTa, KOTOpoA npH.11aeTCJI 60JlbWOA sec B CHCTeMaTHKe, - 3TO no-

3BOHKH (pHc. ll5, E), paJBHBatoIUHecsi B 3M6pHoreHeJe cpa3y e BH.lle TOHKOCTeHHlilX 

UHJJHH.llPffqCcKHX MaHJICCT (10) BOKpyf XOPJJ,bl 6e3 XPJIIUCBOro 3aqanca. 



CoepeMeHHYe 6ecxeocTYe aMq>H6HH (Anura), CKopee ecero, npOHJOinnH OT 

nOJJlHeKap6oHOBhIX npeJJ.CTaBHTe.11eA rpynnhl Temnospondyli. IlpH 3TOM 6ecXBOCTl:ile 

noWJIH no 3BOJllOUHOHHOMy nyrn COCKOKa B BOJJ.Y npH npHfinIDKeHHH XHlllHHK8 (31'0 
6wrn JJ.peeHHe penTHJIHH). JlpeeHeAurne HaCTosi:mHe 6ecxeocTble coepeMeHHOro THna 

HJBeCTHhl c TJ>Haca (MaJJ.aracKapCKHA Protobatrachus). JlenocnoH)lHaJibHhle npeJJ.KH 

XBOCTaThIX (Urodela) o6HTaJIH B o6wHpHblX ropHblX OJepax, c JIH'IHHO•rnoA CTaJJ.HeA, 

paCTSl.HyroA Ha MHOTO JleT. Ilepeble XBOCTaTble aMQ>H6HH HJBeCTHbl HJ cpeJJ,HeA JOpbl. 

IlpoHCXO}KJJ.eHHe 6eJHOrHX (Apoda) aMq>H6HA CBSIJblBaJOT c MHKpoJaepaMH HJ rpyn

nlil Lepospondyli. 3'J'O 6blJIH polOlllHe cpopMbl, MHOfHM HaTIOMHHaBWHe 'lepBSl.f. IlepBaJI 

HCKonaeMlUI qepesi:ra, eme HMeBWlUI KOHe'IHOCTH, HJBeCTHa HJ paHHeA JOpbl. 

0CHOBHIUI npH'IHHa CHIDKemUI BH.llOBOro pa:moo6p83IDI H 'IHCJleHHOCTH 6ecxeoc

TYX aMQ>H6HA - HJMeHeHHe yCJIOBHH CYllleCTeoeaHHSI 6oJibWHHCTea BH.llOB, a TaIOKe 

pacceneHHe 'leJIOBeKOM 'IYJl(epOJJ.HblX BHJJ.OB :JKHBOTHblX c TIOBblWeHHOA KOHicypeHTHOA 

cnoco6HocTbJO (HanpHMep, aQ>pHKaHcKoA wnopueeoA nsi:rywKH e IOJKHoA Krurn
cpopHHH HJIH }Ka6bl-am e BOCTO'IHOA ABCTJ>aJIHH). HaH60JibWHA ymep6 npH'IHHJUOT 

Bblpy6Ka Jiecoe, ocymeHHe BOJJ,OeMOB, npHMeHeHHe XMMHKaTOB H Bbl:JKHraHHe TJ)aBbl 

JJ.JISI ycKopeHHOI'O BOJ06HOBJieHHSI nacroHIUHOro pecypca. CepbCJHblA epeJJ, HaHOCHT 

TaJOKe BblJblBaeMMI XOJSl.HCTBeHHOA JJ.eSITeJibHOCTbJO 'leJIOBeKa Q>parMeHTaUIDI. paCTH

TCJlbHblX coo6IUeCTB, 'ITO TIPHBOJJ.HT K CHIDKeHHIO ypoBIDI reTCpoJHI'OTHOCTH B nony

JISIUHSIX .llGfBOTHblX H, CJleJJ,OBaTCJibHO, K CHIDKeHHIO HX reHCTK'ieCKOI'O pa:moo6pa3HJI 

H )l(}{JHecnoco6HocTH. 

CHHJKeHHe 'IHCJieHHOCTH H BHJJ.oeoro paJHoo6pa3Hff aMQ>H6HA BhIJBaHo TaKXe 

TaKOA npH'IHHOA, KaK nepe3KcrmyaTaUHSI npHpOJJ.HhIX nonyJISIUHA 3THX :lKHBOTHblX 

B KOMMep'leCKHX, MCJJ.HUHHCKHX, JII06HTeJibCKHX (KOJIJieKUHOHepcKHX) HJIH Hayq

HhlX uensi:x. lfaeeCTHO, 'ITO BO MHOrHX CTJ>aHax MHpa aMQ>H6HH npOMblWJISl.JOTCSI B 

orpOMHhlX KOJIH'leCTBax JJ.JISI ynoTJ)efineHHSI B TIHlllY, JJ.JISI HJfOTOBJieHHSI cyeeHHpoB, 

HeKoTOpb!X npeJJ.MeTOB o6HXOJJ.a (KoweJibKOB, 6peJIKOB H T. n.), 'l}"leJI :lKHBOTHblX H 

T.JJ.. B HeMeHbUiei:l CTeneHH MHorne BH.llhl aMQ>H6H1\ CJIY)KaT HCTO'IHHKOM Chlpbsi: JlJUl 

Q>apMaueBTH'leCKHX npenapaTOe HJIH npoJJ.YKTOB TpaJJ.HUHOHHOI'O ynOTpefineHHff B K8-

'ICCTBe npenapaTOB neqe6Horo HJIH ra.rtTIIOUHHOfeHHOI'O HaJHa'leHHR H T.JJ,. IlpH 3TOM 

Macwra6hl YHH'ITO}KeHHSI MOryT JJ.OCTHraTb orpOMHhIX BeJIH'IHH H HepeJJ.KO npHBODJIT 

K TIOJIHOMy HC'leJHOBeHHIO HeKOTOpblX BH.llOB. K 3TOMY MO:JKHO npH6aeHTb Ja'laCTyJO 

UeJieHanpaBJieHHOe YHH'ITOXeHHe MHOfHX BH.llOB aMQ>H6HA HJ-Ja palJIH'IHOI'O POJJ.a 

npeJJ.paccyJJ.KOB H cyeeepHA, HHCTHHKTHBHOI'O qyBCTBa raJJ.JIHBOCTH H HenpHSIJHH, a TO 

M SIBHO npeyeemf'ICHHOA oueHKH ypoeIDI onaCHOCTH 3THX :llCHBOTHblX ,llJUI lll:OPOBbSI 

'leJIOBeKa. 

qTO KaCaeTCJI yncnpe6.neHHJI aMQ>H6H:lt B TIHIIzy, TO ,llJUI 3THX ueneA HX BhUI<lBJIHBaIOT 

eo MHornx cTpaHax Eeponhl, A3HH, A$pHKH H AMepHKH. HaH6oJihUiei:l 3KCrutyaTilUHH 

nOJJ.eepraJOTCsi: JiffrywKa-6hlK (Rana catesbeiana; CeeepHlUI AMepHKa), npyJJ.OBlUI JIJl

fYUIKa (Rana lessonae; Eepona), THrpoeu nsi:rywKa (Rana tigrina; IOro-BocTO'IHlUI 

A3Hsi:) H Kpan'laTlUI poIOIUMI nsi:rywKa (Pixicephalus adspersus; AQ>pHKa). HanpHMep, 

e OJJ.HHX TOJibKO CoeJJ.HHeHHhlX UlTaTax eJKeroJJ.HO JJ.06bleaeTcR JJ.O 200 MJIH oco6eA 

JlJlfYUIKH-6blKa (oKOJio IO 000 T), 'ITO npHBOJJ.HT K JaMeTHOMY coKpaIUeHHIO npHpoJJ.

HhlX nonyJiffUH:lt 3TOI'O BHJJ,a, H 3TO oco6eHHO TJ)eBO)KHO, TIOCKOJlbK)' 3TH aM$H6HH He 

no.a.naIOTCff HCK)'CCTBeHHOM}' npoMhllllJleHHOM}' pa3BeJJ,eHHJO. 
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OrpoMHoe KOJJH'leCTBO aMcPH6HA .no61>1eaeTC.R AJUI nuwee1>1x HYQ e KHne, 6aH

ma.new, HHAoHeJHH H .RnoHHH. TaK, e .6aHrna.new, HanpHMep, Ha pHCOBhlX 'ICKaX 

co6HpaJOT .llO 80 MJIH :lKHBOTHblX C.lKCfOJlHO, 'ITO }')ICC npHBO.llHT K 3aMCTHOM)' CHIDKCHHIO 

ypo.lKCUI pHca HJ-Ja pocTa 'IHCJieHHOCTH HaCeKOMhlx-epe.ll.HTe.11eH. 

HaKoHeu, MHO.lKCCTBO JI.RryweK e.lKeroJ1Ho 8blJiaBJIH8aeTc.R AJUI yqe6HhlX H HCCJie

.noeaTeJibCKHX ueJieH. TaK, HanpHMep, 8 1970-x ro.nax 8 ClllA .llJIJI 3THX Hyx;J. 6bmo 

8blJIOBJICHO C8bIUJe 15 000 000 Jieonap.ll08bIX JI.RryweK (Rana pipiens), TaK 'ITO 'IHCJieH

HOCTb HX CCTCCT8CHHblX nonyIDIUHH H B HaCTO.Rmee epeM51 OCTaerC.R IlOHIDKCHHOH. 

Ha.H60JJbUJHH ywep6 'IHCJieHHOCTH '1Cp8.Rr HaHOCHT ocyweHHe HX MecToo6HTaHHA, 

paCUJHpCHHe IlOCC8HbIX IlJIOUlaACH HJIH npHMCHCHHe XHMH'ICCKHX 8CIUCCTB .llJIJI Y.ll0-

6peHH.R Il0'18hl HJIH 6opb6hl c 8pC.llH1'CJl.RMH. 

AHAMHV1V1 V1 AMHV10Tbl 

3KOJIOl'll'lecKHe pa:JJI111111J1 aeaMIOIA H aMHHOT. HecMOTp.R Ha ro lfTO e 3BOJIK>UHH 

JeMHOBO.ll.HblX npOHJOlllJIO CTOJib 8a.lKHOC C06bITHe, KaK 8blXO.ll HJ 80.llHOH cpe.llbl Ha 

cyrny, 8 HX opraHHJaUHH coxpaH.ReTC.R 'IPC38bl'laHHO MHOfO 061UHX 'ICPT c pb16aMH, 'ITO 

.naeT OCHOBaHH.R 06be.llHH.RTb HX 8 rpynny aHaMHHH (Anamnia) H npoTH80IlOCTaBJUITb 

TaKOH .)ICC rpynne 8hlCWHX HaJCMHhlX 00380HO'IHblX, HJIH aMHHOT (Amniota), 8KJII0-

'1al01UCH npeCMblKalOIUHXC.R, IlTHU H MJICKOilHTalOIUHX. 

)lml npe,nCTa8HTeJICH rpynnhl aHaMHHH xapaKTepHa CB.R3b c BOJ1HOH cpe.n.oR o6H

TilHH.R. 11 XOT.R 3CMH080.llHhle np080.ll)IT KaKYJO-TO 'laCTb C80CH )l(HJHH Ha cywe, HX 

3M6pHOHaJlbHOe PaJBHTHe, K.aK npa8HJIO, npOTeK.aeT 8 BO.ll.C, 8KJIIO'laeT CTa.IlHIO 80,!l.HO~ 

JIH'IHH.KH. A.nanTaUHH K )l(HJHH 8 80.ll.C yttaCJie,D.08aHhl HMH OT Pb16oo6pa3HblX npe,D.K08, 

He npeo.noJieHa .npe8H.R.R C8.RJb c 80.llHOH cpe.noR. TaKHM o6paJoM, aHaMHHH - 3TO 

nep8H'IHO-BO.llHble :lKH80THhle, ,!I.JI.A KOTOPblX npecmu1. 80.lla .RBJI.RCTC.R HCXO.llHOH cpe

.llOH o6HTaHH.R, a HCMHOrHe CJI)"laH OTKJIOHCHHH OT 3T0f0 npa8HJia (KaK cnoco6HOCTb 

JCJICHOH JKa6hl )l(HTb 8 cyxoR CTCOH HJIH JUffYWKH-Kpa6oe.na - 8 COJICHOH 80.llC) .R8HO 

8TOPH'1Hhl, T. e. npe.n.cTaBJI.Rl.OT co6oR peJyJibTaT cpa8HHTCJibHO HC.lla8HHX lfaCTHblX 

npeo6paJ08aHHR. 

AMHHOTbl, 8 OTJIH'IHC OT aHaMHHA:, - HaCTOfllUHC Ha.JCMHhle .lKHBOTHhle, OKOH'la

TCIIbHO npeO.llOJIC8UJHe CB.R3b c BO.llHOH cpe.n.oR. 0HH HMCIOT MHO.lKCCT80 Kap.llffHaJibHhlX 

a.nanTaUHH K cyxorryrnoR :lKHJHH, a xapaKTepHhlH .llJIJI MHOrHX <l><>PM 80J1HhlH o6pa3 

:JKHJHH OCBOCH UCHOA: 6onee 003,llHHX npHcnoco6HTCJibHblX HJMCHCHHH, T. e. HOCHT 

BTOPH'IHbIH xapaKTep. TaKHM o6paJOM, aMHHOThl npe.ncTaBJI.RK>T co6oA: nep8H'IHO

HaJeMHhlX .lKH80THhlX, 'lbH cpa8HHTCJibHO He,Lla8HHC npe.n.KH TaJOKe 6hlJIH BCCUCJIO 

HaJeMHbIMH cymeCT8aMH. 

3M6pHOH8JlbHWe p83JllfllHJI 8H8MHllA H SMIDIOT. RA:ueKJieTKa HMCCT y MHOl'HX 

aMHHOT cpa8HHTCJibHO KpynHblC paJMepbl H 6oraTa .lKCJITKOM. ~a.lKe CCJIH ero HCT 

(y .lKHBOPO.ll.RIUHX MJICKOilHTalOIUHX, o6Jia.naTeJieR MHKpOCKOUH'ICCKOro .RHUa), H8 

paHHHX CTMH.RX pa38HTH.R 3HTo.nepMa cPopMHpyeT nycTOH .lKCJITO'IHhlH MewoK, 'ITO 

CBHJlCTeJibCTBYCT 0 BTOpH'IHOCTH OTCYJCTBIDI. .lKeJlTKa. y a~u:}>H6HH 'fPCTWIHCUI o60JJO'IK8 

.RRua, 06paJyeM<U1. CTeHKaMH .RRueeo.na, CJia6a H CTY.llCHHcTa. Y .RHuCKJla.nyillHX aMHHOf 

(COCTaBJUIIOIUHX 60JJbUJHHCTBO), KOI'Ophle IlO'ITH ecer.na OTKJiaJUalBalOT .RHUa BHC BO,IJ,bl, 
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JIA1.(CBO.ll <l><>PMHPYeT npoqH}'JO o6orro•ucy, y qepenax, KJ>OKO.IlH.1108 H IlTKQ - TBCP.zlYIO 

CKOpJiyIIy, COCTOffJ.UYJO Ha 3 % HJ opraHH'iCCKHX MaTepHaJJ08, Ha 95 % HJ MHHCpaJJbHblX 

coneA (8 OCH08HOM HJ8CCTH) H Ha 2 % HJ 80.llhl. \{epeJ nophl CKOpJiynhl (.llHaMCTpOM 

llO 20 MKM) ocyweCTRJIHCTCff ra:mo6MeH, HO TaJOKe HcnapRCTCH BJiara. CKopJJyn08aJI 

o60JJO'iKa 3cpcpeKTH8HO JaWHWaCT :lKH.llKOC Rliuo OT 8HClllHHX ¢>HJH'iCCKHX 803.!l.CA

CTBHH, y.llep)l(HeaeT OT pacTCKaHIDI. Hap}')KHbIH J<YTHKYAAPHblA CJJoft (8b1coxwru1 CJ1H3b) 

TOJllllHHOA 8 5 MKM HC npenRTCT8YCT raJ080H llH¢>¢>YJHH, HO JalllHUlaCT Rliuo OT npo

HHKH08CHHff MHKpoopraHHJM08. y penTHJIHA, 06mu1.a10lllHX MfffKOA CKOpJiyno8oA 

o6o.rIO'iKOA (y rarrepHH H 'iClllyH'iaThlX), 80JMO.lKHO OCMOTH'iCCKOC IlOfJIOUlCHHC 80.llbl 

HJ BJIIUK.HOA OKPY:llea!OlllCA CpeJlbl. y IlTHU nepell 8bllleJICHHCM CKOpJiynbl RliUCBOll <l><>P

MHPYCT 80Kpyr RHUCKJICTKH 6eJIKOByJO OOOJlO'iKY, KOTOpaH npem>CT8BJUICT 3M6pHOHY 

.11onOJtHHTeJlbHyJO MCxaHH'iCCKYIO JalllH'fY H Janae 80.llbl. 

y aMcpH6HA Japo)Ulllll nOCJie BbLll)'IIJJCHIDI nona.aaeT 8 OKPyJtCalOll{}'JO BQJzy B Ka'iecTBC 

JlH'iHHKH. 0rcyTCT8HC TaKOii cpC.llhl y aMHHOT KOMilCHCHpyeTCff OC06b1M annapaTOM, 

TaK HaJhlBaCMbIMH Japo.llhllllC8hlMH o6oJIO'iKaMH (pHc. 116 ). 3M6pHOH, pacflJlacTaH

Hhlii no noeepXHOCTH :JKCJITKa B cepellHHC JapO.llblWC80fO llHCKa (6JiaCTO.llCPMbl), 

OKaJbl8aCTCJI JaKJIIO'iCHHblM 8 oco6yio KaMepy c 80.llOA, MaJJCHbK)'JO ff'iCliKY no.n.xoll}l

IUCA cpe;i;bl e He6JiaronpIDITHOM OKPYJKCHHH. Ilepell Ha'iaJJOM <l><>PMHpo8aHIDI 3TOA 
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Pac. 116. CxeMa npouecca ~pMHpoBaHHJI JaPQ!lhlWCBYX oOOrlMeK e 3M6pHoreHe3C aMHHOT 
(Ha RpHMepe IITHU): 

1 - '.}ICTOJICpMa; 2 - MC3QllCpM8; 3 - TCllO 38PQllWWa; " - '.}HTQllCpMa; 5 - nMocn. XHWC'lHHxa; 6 -
BHC38pO.IUimlesYA QCIIOM; 7- llMHHOTK'ICCKllJI nMocn.; 8- SMHHOH; 9 - 8JlJl8HTOHC; JO - xc1rro•und 
MCWOK; 1 J - cepooa; I - JV - CTllJJJIH OOp&lOB8JOIJI 8MHHOH8, 8JIJWITOHC8 H Jell'IO'DIOl'O MCUIU 



1CSMep1i1 6.ltaCTOllepMa o6paJOBaHa .llB}'MH JIBYXCJIORHhlMH l'Ul8CTilMH, MCXZJY KOTOPhlMM 

paJMemeH meneBH.!lHbIR BHeJapo.nhlWeBblR ue.noM. BtteWHHR nJiacr - 3KTo.nepMa H 

napHeTilllbHblR JIHCTOK 6plOlllHHhl - npHnO.UHHMaeTC.R: Bnepemt H nOJa.nH OT Japo.nblrna 

no.nKOB006pa.JHhlMH CKJla.D.KaMH (pHC. 116. //), KOTOpble JareM CMblKalOTC.R: Ha.D. HHM, 

IJ>opMHpy.R: nOJIHblR .nByxCJioRHbllt CBO.n. Ero Hap)')KffblR CJIOR, cepoJa (serosa; PHC. 116, 
//), npHJieraeT K CKopnyne, a BttyrpeHHHR - aMHHOH (amnion; 8) - BblCTHJiaeT yno

MRffYTYIO JCaMepy, KOTOpa.R: HaJblBaeTCR aMHHOTHqecKoR nOJIOCTblO ( 7) H JanOJIHeHa 

8MHHOTffqeCKOR JKH..D:KOCTblO. flo.no6HO eCTeCTBeHHOR BO.UHOR cpe.ne, OHa JaWHll.laeT 

Japo.Ubllll (J) OT BblCblxaHHR H rrpHKOCHOBeHHR, HO HerrpHro.ntta .llllR .UblXaHHR H Bbl

.lleJieHmi: aMMHaKa (KOTOpblR pbl6bl BbIBO.IUIT qepeJ :>Ka6pbl). 3TH ee HejlOCTaTKH KOM• 

neHCHPYeT raK HaJblBaeMbIR Japo.llbIWeBblR MoqeBoR nyJblpb, HJIH an.n:aHTOHC (9). Ott 

npe.ncraBJUleT co6oR o6WHPHblR MeWOK, KOTOpbIR OTXO.UHT TOHKHM cre6eJibKOM OT 

3a,llHeR KHWKH JaPQllbIWa (5) H JaITOJIHReT rrpocrpaHCTBO BHeJapo.nbIWeBoro UeJIOMa 

(6) no.n cepOJoR (cHapyxH OT aMHHOHa H :lKeJITOqHoro MeUIKa), cpacTllRCb c HeR; B 

peJyJibTare OH JlO.UCTHJiaeT 60JibUIYJO qaCTb JlOBepXHOCTH CKOpJiynbI. B COOTBCTCTBHH 

co CBOHM HaJBaHHeM JapO.UbIWeBbIR MOqeBoR nyJblpb HaKanJIHBaeT Moqy. B Hap~oR 

CTCHKe an.n:aHTOHCa, npHJieraJOmeR K CKOpllyne, paJBHBaeTCR ryCTa.R: CeTb KpOBeHOCHblX 

cocy.noB, BCT)'IlaJOllla.R: B raJoo6MeH c OKpY:>KalOlllHM BOlll)'XOM. Otta coenHHeHa c TeJIOM 

3apo.UbIUia H BXO.UHT B oco6blR, an.n:aHTOH.!lHbIR Kpyr KpOB006pameHHR, qro noJBOJIReT 

an.n:aHTOHCY BblITOJIHRTb poJib opratta .nhlxaHHR. OH noJiyqaer KPOBb no nynoqHblM 

aprepHRM, BeTBRM 06WHX rro.nBJ.nOWHblX apTepHR, a BOJBpamaeT ee B opraHHJM no 

HerrapttoR rrynoqHoR Bette, Bna.naJOweR B BeHbl 60JibWOro Kpyra (qepeJ BOPOTHYJO 

Betty rreqeHH). TaKHM crroco6oM no.nKJIJOqeHHR aJIJ1aHTOH.!lHOro Kpyra o6ycJioBJieH 

CMeWaHHbIR xapaKTep JapO.UblllleBoro KpOB006pameHHR, npHqeM 6eJ MaJieRwero 

UiaHca Ha HeITOJIHOe CMeWHBaHHe H XOTII 6bl qacTHqHoe paJ,neneHHe ap-repHaJibHOR 

H BeHOJHOR KpOBH. 

HTaK, BHeJapo.nblweBble o6oJioqKH - aMHHOH H an.n:aHTOHC, - <t>oPMHpyiomHe

CR B xo.ne 3M6pHOHa.JlbHOro paJBHTHR BblCWHX JlOJBOHOqHbIX, nOJIHOCTblO CHAAH HX 

laBHCHMOCTb OT BO.UHOR cpe.nbl B nepHo.n 3M6pHOHaJibHOro paJBHTHR H c.ne.na.rrH HX 

OKOHqaTeJibHO HaJeMHblMH. 

Tiepettoc 3M6pHOHaJibHblX cra.nHR B Ha.JeMHble yCJioBmi: COJ.naJI PAA cep~JHblX npo-
6.lteM - OH HCKJil()qHJI HJ HHJI.HBHJlYaJlbHOro pa3BHTH.R: JlHqHHO'IHylO CTMMIO, KOTOpaR 

DOJBOJUICT amlMHIDIM, HaITPHMep JIRryUIKaM, HCnOJibJOBaTb OT.UeJibHYJO 3KOJIOrH'leCKYJO 

HHwy MR c6opa H HaKOl'UleHH.R: MarepHa.rra, Heo6xo.nHMOro rrpH noCTpOeHHH TeJia .ne

TeHblllla. 3ro orpaHH'leHHe 6bLJIO KOMJleHCHpoBaHO JanaceHHblM B RRue JlHTaTC1lbHblM 

MaTepHaJIOM, o&hCM KOTOporo .nOJUKeH 6b!Tb .nocraTO'IHO BeJIHK. 

Bona B RHuax c )KeCTKoR CKOpnynoR Jarracaerc.H rrpeHMyWeCTBeHHO B 6e.mcoBOR o6o
JI0'1Ke (B KYPHHOM RRue - .no 88 %); 11 % B HeR COCTilBJIRIOT 6eJIKH H I% - yrJieBO.Ubl 

H MHHepa.rrbHble COJIH. JKe.rrroK TilJCKe Ha 50 % COCTOHT HJ BO.Ubl, Ha 16 % - HJ 6eJIKOB 

H Ha 32 % - HJ :lKHpoB. y rarrepHH H qernyRqaTblX perrTHJIHR npoHHUaeMaR .llllR BO,nbl 

KO.lKHCTa.R: CKOp.rryna RHU CHJlbHO paCTR.lKHMa. B 3THX RHUaX HeT 6eJIKOBOR o6oJioqKH 

H oo.na B xo.ne paJBHTHR 3M6pHOHa rrocrynaeT HJBHe. Ilo3TOMY TaKHe .R:Rua He MOryI' 

Pa.JBHBaTbCR B cyxoM cy6cTpaTe. y qewyRqaTbIX penTHJIHR, HanpHMep y HeKOTOpblX 

nHTOHOB, HRua K Kottuy nepHo.na HHKY6auHH yae.nH'IHBaJOTCR B 061.eMe Ja ctieT no

momaeMoR HJBHe BO.Ubl B 1,5-2 paJa. y JlTHU, HanpHMep KYPHUbl, RRua, HarrpOTHB, 

TCPRIOT Ja 21-R .neHb HHK}'6aUHH .no 12,8 % MaCCbl Ja C'leT HCnapeHHR BJiarn. 

3anaCHble Bell.leCTBa, HanpHMep B HKpHHKax aM$H6HR, o6ecnetIHBalOll.lHe pa3-

BHTKe 3M6pHoHa, Ha 71 % npe.ncraB11eHbl 6enKOM, Ha 22 % - :lKHpaMH :lKeJITKa H H8 



7 % - yrne80.lUlMH. TaK1U1 nponopuHR 8bffOD.Ha, nocKOJihKy Mera6oJmJM 6enK08 (KaK 
H yrne80,ll08) rpe6yeT 8 2-2,5 paJa MeHbWe KHCJIOpo.na, tfeM YTHJIHJaUHSI )l(ffp08. 

flpH 3TOM aMMHaK, KOHetfHblA npo.nyicr MeTa60JIHJMa 6eJIKOB, JierKo D.H<l><t>~PYCT 
8 80.llHylO cpe.ny, He npHlfHHAA 8pe.na paJ8H8aJOUleMyCSI 3M6pHOHy. 

Y aMHHOT coOTttowettHe HcnOJibJyeMblX npO.llYJCT08 co8epwetttto Httoe. TaK, pa3-

8HTHe KypHttoro 3M6pHoHa Ha 91 % ocy:n.teCTBJUleTCSI 3a ClfCT OKHCJieHIDI :lKHpoB )KeIITKa 

(pacna.na10mmccS1 .no .llHOKCH.lla yrnepo.na H 80.llbl), tta 3 % - Ja ClfCT yrneBQlloe H ecero 

Ha 6 % - Ja ClfeT 6e.nKOB, KOTOpble HCnOJlbJyioTCSI npeHMYll.leCTBeHHO 8 nJiaCTHtfeCKOM, 

a He 8 3HepreTHlfeCKOM o6Mette. KpoMe roro, 8 KalfeCTBe KOHelfHOro npo.ny:icra aJOTH

C'I'Oro o6Metta netfeHb CHHTeJHpyeT HJ aMMHaKa OCMOTHlfCCKH Httepnme H qpeJ8bl'laAtto 

MaJIO pacTBOpHMOe 8emecT80 - MOtfe8YJO KHCJIOTy, KOTOpu .no 8bVI}'Il11eHHR rrremia 

HaKanJIHeaeTCSI B aJIJiaHTOHCe. 

Pa3Jl...uu1 B3pocJJWX oco6eA aHaMHHA H aMllllOT. Or tta:JeMHhlX attaMHHA (JCM

HOBO.llHhIX) aMHHOT OTJIHtfaJOT MHOrolfHCJieHHble MOP<l>o<t>YHKU,HOHaJibHble H08WeCTB8. 

HalfaTb mc paccMOTpeHHe y.no6tto c o.nttoro <t>aKTopa, KOTopoMy eepoSITHO npHtta.n

Jie)KaJia B 3THX npeo6paJoeaHHSIX KJIIOlfe8aSI POJib, 8IDKHOe BJlHSIHHe Ha OCTaJibHble 

npoueccbl. Pelfh H.neT o rpy.nttoA KJieTKe, c<t>opMHpo8attttoit: pe6paMH e peJyJihTare 

HX nO.ll8IDKHOro coe.nHtteHHR c rpy.nHttoA. PacwHpAAcb no.n .neAcTeHeM cneUHaJihHblX 

MblWU, rpyD,Hrui: KJieTKa paCTSlrH8aeT nJie8paJibHylO noJIOCTb (OT.Ile.II UeJIOMa) H JaKJIJO

tfeHHble 8 tteA JierKHe. fpy.nttrui: KJieTKa OTKpblJla BOJMO)l{HOCTb pe6epttoro ,llblxaHHR, 

KOTOpoe npHHeCJio HClfepnbrna10mee pewettHe npo6JieMe nOJittouettttoro HcnOJib308a

HIDI JierKHx. Otta o6ecnelfH8aeT tteo6xo.nHMYJO eettTHIDIUHJO JierKHX mo6oro paJMepa H 

mo6oA CJIO)l{HOCTH. Hey.nH8HTeJibHO, 'ITO JierKHe aMHHOT npHHUHnHaJibHO OTJIHtfaJOTCR 

CBOHM 8ffYTpeHHHM crpoeHHeM OT MeWK08HJl.HblX H CJiaOOSI':leHCTblX JiencHX aM<t>H6HA. 

Jl.hlxaHHe aMHHOT npHo6pe.no BCaCblBaTeJibHblH xapaICTep, lfTO noope6oBaJIO paJ8HTIDI 

Hecna.na10weAcS1 Tpy6KH, TpaxeH c apMaTypoA HJ XpSiweeblX HJIH KOCTHblX KOJieu. 

Pe6epttoe .llhlxattHe oc8o6o.nHJio rnorotfHYJO nOJIOCTb H qepen OT <t>YHmHH ttacoca, a 

nOKpoBbl - OT Ko:lKHOro .llblxaHIDI. flepeoe noBJleKJIO Ja co6oA HJMeHeHHe nponopUHA 

qepena, CTaewero B UeJIOM 6oJiee BblCOKHM H YJKHM 8 COOTBeTCT8HH c Tpe6oeaHIDl

MH 6HOJIOrHH nHTaHHR. BTopoe noJBOJIHJIO OTKaJaTbCSI OT BblCOKoA .nH<t><t>YJHOHttoA 

npoHHUaeMOCTH KO:lKH, rpe6)'10ll.leH ee nOJl.llepxaHIDI BO BJIIDICHOM COCTOSIHHH. KoJKa 

aMHHOT JalllHUletta OT 8b1CblXaHHSI MHOroCJIOAHblM nJiaCTOM oporoee8WHX KJieTOK 

3nH,llepMHCa, a He nOCTOSIHHblM Bhl.neJieHHeM CJIHJH, BJieKylllHM 3a co6o.H JHalfHTeJib

Hble norepH Marn. flpouecc oporoeettIDI npe.ncTaBJISieT co6oit: nepenOJittettHe KJieTOK 

6enKOM KepaTHHOM, HJIH KepaTOrHaJIHHOM, KOTOpoe JaKaHlfH8aeTCSI HX OTMHpaHHeM H 

8blcblxattHeM. KepaTHH npolfett H XHMHtfecKH ycToAlfHB, 6Jiaro.napSI tfeMy oporoeettHe 

KO)KH .naeT opraHHJMY Ha,lle)l{Hyio H ececropoHHIOIO 3aWHTy. flpe.ncTaBHTeJISIM .llByx 
KJiaccoe aMHHOT npHCyWH CJIO)l{HO opraHHJOBaHHble poroeble KO)l{Hble npH.llaTKH -

nepbR H BOJIOCbl, ror.na KaK tfewyH perrnuIHA MO)l{HO HaJBaTb poroeblMH JIHWb yCJIOBHO 

(nOCKOJlbKy OHH BKJIIOlfaJOT H tteoporoeeewHA 3nH,llepMHC, H KOPHYM). 

Jl.oCTHraeMaR 8 peJyJibTaTe oporo8eHHSI KO:lKH 3KOHOMH.II BJlarH nOBblWaCT He3a

BHCHMOCTb aMHHOT OT HCTOlfHHK08 80,llbl. JJ.pyroi\ <t>aKTop 3KOHOMHH 80.llbl - 3TO 

TaJ08aSI nolfKa aMHHOT (MeTatte<t>poc), BOJHHKalOWaSI 8 3M6pHOHaJibHOM paJ8HTHH 

noJJKe TYJIOBHlllHOA notfKH (cM. pHc. 46, F-E, 18), noJa.nH Hee. Otta HHKor.na He 

HMeeT OTKPb18alOlllHXCSI B UCTIOM MepuaTeJibHblX 80poHOK (tte<t>pOCTOM08) H ctta6)Ketta 

Co6cTeeHHblM, BTOPHlfHblM MOlfeTO'IHHKOM, BOJHHKalOlUHM KaK OTpOCTOK KOHelfttOro 

OTpeJKa BOJib<l>o8a KattaJia. Ho rna8HaSI oco6ettttOCTb TilJOBOA notfKH - 3TO ee cnoco6-

HOCTb K 3$1>cKTHBHOMY o6paTHOMY BC3Cbl88HHIO (pea6cop6UHH) 80,lllil HJ nepBH':IHOA: 
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3 PHc. 117. IlepellHHe weAewe no3BOHKH -
8TJlaHT H 3DHCTPO<l>eA ceporo eapa11a: 

I - HCBpa.JlbHU llYTa arnaHTa; 2 - HCBpaJJ.bHU 
llYTa 3nKcTJ>0Ct>ell; 3 - JaD.HKI!: CO'UICHOBHbil!: OT
poc'TOK 3nKC'f'P04>ell; 4 - llJICBpouetrrp (Uetrrp) 
3nKcTp0$e11; 5 - nmouetrrp 3nKcrp<>«pell; 6 -
3)'6oBHJIHbi.A OTpoCTOX 3nKcrpotpell - npHpocWHR 
nJJespouetrrp (uetrrp) 1mraHTa; 7 - nmoueKlP 
(MellCU,Ctrrp) aTJl8HT8 

MO'IH (KJiy6o'IKOBOTO <l>HJibTPaTa), OCYllleCTBJUleMOMY B K8.H3JlbUax. 5naro.napR: 3TOM}' 

aMHHOTbl Bbl.lle.JUllOT BblCOKOKOHUeHTPHPOBaHHYJO MO'ly, JaTPa'IHBaR: Ha BbIBe.neHHe 

HJ opraHHJMa npOJlYKTOB pacna.aa cpaBHHTe.JibHO HeMHOro BOD.bl. TynoBHI.Umu1 noq

xa H eom4>oe KaHaJI coxpaHRIOT Ja co6ott y caMuoe TY :lKe poJib B penpoD.YKTHBHott 

CHCTeMe, 'ITO Hy aM<l>H6HR, npeepalllaRCb COOTBeTCTBeHHO B JlpH.!IaTOK ceMeHHHKa H 

ceM.smpoBO.!l. y caMOK OHH pe.nyuHpYJOTCff. 

Ycno:lKHeHHe o6mett KOHCTPYKUHH Tena aMHHOT cepbeJHO JaTPOHYJIO CTPOeHHe 

noJBOHO'IHHxa. BoJHHKHOBeHHe rpy.n.HoA KJICTKH no.n.eJIHJIO TYJIOBHI.UHble noJBOHKH 

Ha rpy.n.Hble (cBRJaHHble pe6paMH c rpy.n.HHoR) H noRcHH'IHble, noJa.aH HHX. B y.n

JIHHCHHOM meRHOM OT.ne.Jie .nea nepe.nHHX nOJBOHKa HJMeHeHbl B xo.ne a.aanTaUHH K 

BblcoKoA no.nBH)l(HOCTH roJIOBbl (pHc. 117 ). YKopo'leHHblA, KOJibUeBH.!IHblA nepBbIA 

nOJBOHOK (aTJiaHT) .!lBH:lKeTCff c nOBbIWeHHOtt ceo6o.noA OTHOCHTe.JlbHO BTOporo no

JBOHKa (3nHCTPo<t>eR), ero Jy60BH.!1Horo OTPOCTKa (6), npe.ncTaMR:IOI.Uero co6oA He 

'ITO HHOe, KaK npHpocwee Te.JIO nepeoro flOJBOHKa. KaK BH.ZJ.HM, cyCTaB MeJK.Lzy nepBblM 

H B'I'OPblM flOJBOHKaMH HeTHnH'IHblM o6pa30M C.!lBHHYT enepe.n, 6naro.napff 'leM}' npH-

6.rIIDKeH K JaTblJlO'IHO-nOJBOHO'IHOMY cycraey. 3THM C6JIH:lKeHHeM cycraBOB .!lOCTHrHyra 

KOHUeHTpaUHff rH6KoCTH noJBOHO'IHHKa BWIOTHYIO noJa.aH qepena. KpecTUOBblA 

OT.!le.Jl noJBOHO'IHHKa aMHHOT ecer.na Jl}IHHHee, 'leM y aM<t>H6Htt, - B HCM He MeHee 

.nBYX noJBOHKOB. 

B KPOBeHocHoA CHCTCMe aMHHOT ocnafuieHo HJIH .ruuce ycrpaHeHo (y DTHU H MJie

KOnHTalOlUHX) cMeweHHe apTepHaJibHOtt H eeHOJHoA KpOBH. YTPa'leHbl eeHOJHlUI 

naJyxa H aprepHaJibHbltt KOffYC, .nruKe y 6oJibWHHCTBa pemwrntt, o61Ia,aaTe.Jiett e,m1Horo 

Ie.JIY.!lO'IKa, JICTO'IHaff apTepHff o6oco6JICHa OT nyr aOJ)Tbl. 

B uempaJibHOtt HepBHOti cHCTCMe aMHHOT BblcwHe accouHaTHBHble ueHTpbl pac

nOJio:lKeHbl B KOHe'IHOM (nepe.nHeM) MOJre - Bero .!lOHHblX o6paJOBammx (nOJIOCaThlX 

Te.Jiax) H B HODOR KOpe (y MJieKonHTalOillHX). Heo6xo.nHMYJO npe.nnoCbUIKY K Hcno.n

HeHHIO TaKOA pOJIH COCTaBJifflOT BOCXO.llJllUHe HepBHble fiYTH, npHHOCJII.UHe HJ HH:lKe

JieJKaI.UHX OT.!le.JIOB B KOHe'IHblA' MOJf (HCXO.!lHO 'IHCTO OOOIDITe.llbHblA') HH<t><>pMaUHJO 

OT DCCX OCTa.TlbHblX aHaJIHJaTOpoB. 

nPOHCXOJKAEHHEAMHHOT 

AMHHOTbl 061.e.nHwnoTCR no Q!lHOMY eurneAmeM}' o6meMY npHJHaJCY - cnoco6-

HOCTH pa3MHO)IG1TbCR Ha cywe c noMOlllblO aMHHOTH'lecKHX RHU. IlpoHcxoJK.lleHHe 31'000 

cnoco6a paJMHO:lKeHHJI He HMeeT 0.!lHOJHa'IHOTO OObJICHeHHJI. 0.nHH HCCJie.!lOBaTe.JIH 

<NHTalOT, 'ITO BOJMOJKHOCTb OCeoOO.lUIThCJI OT CBJIJH c BQ!loCMaMH B npouecce paJMHO-



:JKCHHJI npHo6pena pewaIOwYIO po.llb y aHTpaKOJaepoe (<t>opM, 6JJH3KHX K ceAMYPHH), 

IlOCJie roro KaK Te HaKOflHJIH nporpeCCHBHhle npHJHaKH HaJeMHOfO CYllleCTBoBaHH.JI, B 

qaCTHOCTH, ycoeepweHCTBOBaJJH HaJeMHYJO JJOKOMOUHJO, WHPOKO OCBOHJJH HaJeMHble 

MeCT006HTaHHJI H HOBbie HCTOtfHHKH nHWH. B pe3yJJbTaTe OHH nocreneHHO nepeWJJH 

K OTKJJam<:e aMHHOTHt1ecKHX .siHu (HJJH K :lKHBOpo)l{.lleHHJO ). B o6oH){ CJly'{aJIX oKaJaJiocb 

He06XO.llHMblM BHYTpeHHee OnJIO.llOTBOpeHHe, ocymecTBJJ.JleMoe B HatfaJJbHOM OT.lleJJe 

.siltueeo.na (r.ne ewe He B03HHKJJa CKOPJIYlla - TpeTHtfHaJI .siAueBaJI oOOJJOtfKa, <l><>PMH

pyeMaJI creHKaMH .sii!:ueeo.na) • 

.LJ.pyrne aeTOpbl yKaJblBaJOT Ha TPY.llHOCTH paJMHOJKeHIDI e npecHOBO.llHblX BO

noeMax KaMCHHOYfOJJbHOfO nepHO.lla, 6e.llHbIX KHCJJOpo.llOM H nJIOTHO JaceJJeHHblX B 

TOM tfHCJJe XHWHHKaMH. B CJJO)l{HblX coo6wecTBax aM<l>H6HH BOJHHKaJJH noMeXH .llrutee 

Jl)l.JI HapyxHOfO OnJIO.llOTBOpeHHH, noCKOJJbKy HapaCTaJJa onacHOCTb rn6pH.UHJaUHH. 

~fJeeCTHbl MHOl'OtfHCJJeHHble npHMepbl coepeMeHHblX TpOnHtfCCKHX aM<t>H6HA, npH

cnoco6JJeHHblX K paJMHO:lKeHHJO eHe eonoeMoe. 0HH OTKJJa.llblBaJOT HKPY eo BJJrutrnble 

MeCTa Ha cywe HJJH BbIHaWHBaJOT ee B paJJJHtfHblX nOJJOCTHX C06CTBCHHOfO TeJJa 

(ronocoeblx MewKax, CYMKax Ha cnHHe H T . .n.). BoJMO)KHO, tfTO aMHHOTHtfCCKHii 

cnoco6 paJMHO.lKeHHH <t>opMHpoeancH non BJIHHHHeM Tex :lKe <t>aKTopoe ewe y eo

.llHbIX aHTpaKOJaepoe Kap6oHa. 0TcyrCTBHe KHCJJOPO.lla H HJ6blTOK ymeKHCJIOTbl B 

MeJJKOBO.llHblX 80.llOeMax Kap6oHa CHJlbHO JaTpy.llHHJJH paJBHTHe HKpbl B 80.llC, TeM 

6onee tfTO OTJJO)KeHHble HJfUa JJHWCHbl noeeneHHH H He cnoco6Hbl KOHTpOJJHpoBaTb 

ycnoeHH ceoero paJBHTHJL TaKyJO eoJMO:lKHOCTb coJ.naeT :lKHBopo)l{.lleHHe Ja cqC'f 

noee.lleHtfCCKHX peaKUH1t MaTepH. IlOHHTHO, tfTO )KHBOPO)l{.lleHHJO .llOJDKHO npe.nwe

CTBOBaTb BHyTpCHHee OnJIO.llOTBOpeHHe. 

TaKHM o6paJOM, enOJJHe B03Mo:l1CHO, qro ewe 80.llHhle aHTpaKOJaBphl Kap6oHa «Bbl

caJKHBaJJH Ha cywy necaHP B BH.Ue OnJIO.llOTBOpeHHbIX aMHHOTif'leCKHX HHU, cnoco6HhVC 

paJBHBaTbCH e HaJeMHblX yCJJOBHHX. 1ho xe KacaeTcJI coepeMeHHhlX TponH'leCKHX 

aM<t>H6HA, OTKJla.Ll.bJBaJOWH)( HKPY BHC 80.llhl, TO HX JJH'IHHKH JaTeM paJBHBaJOTCJI B TCX 

}Ke BpeMeHHblX neperpeTblX JJy.ll{ax, me He TilK Y.lK MHOl'O eparoe, HO O'leHb MaJJO KHCJJO

pona. 0.nHaKo y JIHtfHHOK ecTb noeC.lleHHe, HM .llOCTYJieH aKTHBHbl~ Bb16op yCJIOBHit 

KAACC nPECMblKAIOLI.l"1ECSI, "1A"1 PEnT"1A"1"1 (REPTILIA) 

XopoKT&pHCTHKO ICAOCCO 

PenTHJTHH - nepeblA KJiacc rpynnbl aMHHOT, BblCWHX HaJeMHhlX noJBOHOqHblX, 

H HM npHcywH ece xapaKTepHble qepThl aMHHOT, nepe'IHCJJeHHble e npenbl.llymeM 

PaJJJ.eJJe. Or OCTaJlbHblX KJlaccoe penTHJTHH OTJIH'laJOTCJI HeKOTOpbIMH OTHOCHTCllbHO 

npHMHTHBHblMH qepTaMH. Kpyrn Kpoeoo6paweHHJI y HHX He paJ.lleJJeHbl, B cepnue 

HJJH B rnaBHblX ap-repHaJJbHblX CTBOJJax aprepHaJJbHaJI KpoBb CMCWHBaeTCJI c eeHOJHOA. 

Ho CMeweHHe KPOBH B :lKeJJ)'.llOtfKe HenOJIHO, H B TPH HeJaBHCHMO OTXO.llJIWHX OT Hero 

aprepHaJJbHhlx CTBOJJa - npaeyIO, neey10 ll}TH aopTbl H JJerotfH)'lO apTepHJO - nonanaeT 

paJHaJI no Ka'leCTBY KPOBb. 3-rHM Bbl3BaHO aCHMMeTJ)H'IHOe BeTBJJeHHe .ayr: COHHble H 

00.llKJJJO'IH'IHble apTepHH CYrBeTBJUllOTCH JlHlllb OT npaeo~ n.yrn, HecyweA apTepHaJJbH)'lO 

Kp0Bb. Ko:xca penTHJTHA He HMCCT TCpMOHJOJlHpyJOwero noKpoea HJ nepbeB H BOJJOC. 

B peJyJJbTaTe OHH He cnoco6Hbl K coeepweHHOii repMoperyJJJIUHH H OTHOCJITCH K noA

ICHJIOTCpMHblM ( «XOJJO.llHOKpoBHblM•) XHBOTHblM, o6JJanaTeJUIM cpaBHHTe.llbHO HH3KOl'O 
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ypoetu1 XH3HC,llCRTCIIbHOCTH. PeilTMJIHH OTJIH'laK>TC.11 cyxoA KO:«:eA, XC11C3bl KO'J'OpoA 

lfPC3Bbl'IaAHO MaJJO'IHCJJCHHbl H cetcpeTHpyJOT JlHWb JKHpono.no6HblC BeweCTBa, HO He 

BOJJ.Hble pacreopw. 

CpCJlH cneuH<t>H'IecKHX oco6eHHOCTeA cKC11era HHTCpeceH trepen, HMeJOwHA CJlHH

CTBeHHblA JaThUIO'IHbl~ MblIUCJIOK H CKJlOHHOCTb K <t>opMHpOBaHHfO BHCO'IHblX OKOH 

H CK}'JIOB&IX (HJJH BHCO'IHhlX) .n.yr. B CKCJICTC KOHC'IHOCTeA, B o6JiaCTH KHCTCBoro H 

l"OJICHOCTOnHoro crH6oe CBOOO,llHa.11 no,llBH:«:HOCTb JIOKaJIHJ)'CTC.11 B npe.neJiaX KHCTH 

(Me:iKJanffCTHOC, HHTCpKapnaJibHOe CO'IJICHCHHe) H CTOnhl (Me:lKilpe,llIDIIOCHeeoe, HH

Tep'l'ap3aJibHOC CO'IJleHeHHe). B IDietreeoM no.11ce y ecex penTHJIHA paJBHTa HenapHa.11 

IlOKpoBHaJI KOCTh - Ha.llfPY.lIHHHHK. 

B poJIH .lICMOHCTJ>aUHOHHblX npe.ncrneHTeneA e .llaHHOM cnyqae HCnOJibJOBaHbl 

npblTKaJI .11ruepHua (Lacerta agilis), cepblA eapaH ( Varonus griseus), KaBKa.JCKa.11 araMa 

(Stellio caucasius), JMCH (KaK co6HpaTCJibHblA 061.eKT) H 6onoTHWI trepenaxa (Emys 
orbicularis). 

BeemHee crpoeBKe. CeoHM BblT.IIHYTblM TeJIOM, .LLllHHHblM XBOCTOM H OTHOCH

TCJibHO KOPOTKHMH KOHC'IHOCT.IIMH .11ruepHua (pHc. 118) HanOMHHaeT XBOC'TaTOe 3CM

HOBO,llHOe, HanpHMep TJ>HTOHa HJJH CaJJaMaH.!lpy. Ho ee I'OJIOBa He TaK WHpoKa H He 

CllJIIOIUCHa ceepxy BHH3. 0Ha OT,llCJieHa OT TYJIOBHIUa JaMeTHOA H .lIOBOJibHO rn6KOA 

meeA; XBOC'T ,llJIHHHee H TOHbWe, 'ICM y HaJBaHHblX aM<t>H6HA. 

KoHC'IHOCTH, KaK H y XBOCTaTblX aM<t>H6HA, WHPOKO paccTaBJICHW, H CTOna, H 

ICHCTb HCCYT no lliITb naJJbUCB. 

KmKHWe DOKpoaw. Ko:lKa .11wepHUbl noKpblTa XOT.11 H TOHKHM, HO Teep,llblM, 

fJlaJU(HM, He3JJacTH'IHblM poroBblM cJJoeM 3nH,llepMHca. Ero KJieTKH <t>opMHPYJOTC.11 

6.naro.nap.11 ,lleJICHHIO (npoJIH<t>epaUHH) KJICTOK caMoro rny6oKoro, poCTKOBOfO CJI0.11 

(pHc. 119; 4), nocne trero nocTeneHHo oporoeeeaJOT, npo'IHO cK.11eHBW1Cb, H OTMHpa-

Piie. 118. TiphlTIUUI .11wepHQa (Lacerta agilis): 
I - HOlllpll; 2 - rnaJ; 3 - poroeble lllKTKH, IlO.JlCTHllBCMble KOlKHblMH OKOCTCHCHHJIMH (ocreQllepwaMH), 

HBJ1era10UU01R Ha 11epen; 4 - wecrononoJteHHe 6apa6aHHoA nepenoHKH; 5 - p&3pe3 JJT8 



Pile. 119. CpeJ KOJKH JIWCPHUhl: 

1 - poroeol! CJIOI! 311K.ZiepMKca; 2 - llKrMCfffHYe JCJ!eTKK; 3 - 6B3&JlhHU Mew6pBHa; 4 - pocncond 
CJIOI! 311K.ZiepMHca; 5, 6 - cnoH JnK.ZiepMHCa Ha paJHWX CTIIJ1HJIX npouecca oporoeeHH11; 7 - pWXJWI coe

JtHHHTCJJhKaJI ncaHt.; 8 - 311K.IICPMHC; 9 - KOpffYM; 10 - JlQIU(()lCfllll coelUUUITCJlbffllll TICaHh 

IOT. IlepHO.llH'leCKH pocTKOSblA cnoA nopoJK,llaCT reHepawuo oco6blX KJieTOK, KOTOpble 

oporoseealOT HenOJIHO H B KOHUe pa3pywaJOTCSI, cnoco6CTSYSI OTCJIOeHHIO TOHKOfO 

nosepxHOCTHoro porosoro cnoS1, 'ITO Ha61110.u.aercJ1 npH JIHHbKe. BonpeKH xecTKOCTH 

porosoro CJIOJI KOJKa 3JTaCTH'IHa, noCKOJibJCY co6paHa MeJIKHMH CKJI8JU<aMH, ro<f>pH

pOBaHa s .neyx HanpaBJieHHSIX. Ilepece'leHHeM CKJia.nOK o6pa3osaHbl poM6H'lecKHe 

qewYff. Ha 6p10xe 3TH cKJia.nKH opHeHTHposaHbl crporo nonepe'IHO, a Ha rorrose, me 

Ko:>Ka Heno.nsHXHa, KpyTIHble IUHTKH o6pa3YJOT CJIO.lKHOA <f>opMbl M03aHKY (<f>OJIH.n03), 

pHCYHOK KOTOp<>H HCilOJJb3YCTCSI KaK OTJIH'IHTeJlbHblA npH3HaK SH,lla. <l>oJIH.noo sepXHeA 

CTOp<>Hbl roJTOSbl y npe.ncTaBHTCJieA HeCKOJlbKHX po.nos .HIUepHU cizy6rrHposaH HOSblMH 

OKOCTeHeHIDIMH KOpffYMa, ocreo.nepMaMH, HaJieraJOIUHMH Ha qepen CnJIOWHblM CJIOCM. 

KO.JKHble :lKeJie3bl npaKTH'leCKH OTCyrcTSYJOT, o.nHaKO Ha HH.lKHeA CTOpOHe 6e.npa SH

.neH PM 6011ee KpynHbIX 'lewyi\ c KpYrJiblMH oTBepcTIUIMH nocepemrne. ~ SblXOJllol 

JKCJIC3, TaK Ha3b!BaeMble 6e.npeHHble nopbl; H3 HHX BbUl:SHralOTCJI CTOJI6HKH TBCp.noro 

HJIH nopowKoo6pa3HOfO CCKpCTa, OCTilB.IUllOIUero BO BpeM.H 6pa'IHOfO nepHO,ll,a naxrme 

MCTKH Ha noeepxHOCTH rpYffTa. 

CKe.rJer. DroBOH0'4HUK, ocHosa ocesoro CKClleTa, y 83poc.noA J1IUePHUbl o6p83oBaH 

npoueJibHblMH Il03SOHKaMH (c nepe.nHesorHyrblMH cycTaSHblMH nosepxHOCT$1MH), 

6e3 KaKHX-JIHOO OCTaTKOB xop.nbl. BepXHHe .nyrn n03SOHKOS CHa6xeHbl HeSblCOKHMH 

OCTHCTblMH arpoCTICaMH, a TaK:lKe nepe.nHHMH H 3a.zJ.HHMH CO'IJleHOSHblMH orpocTKaMH, 

IlO.llBHXHO cuellJUllOIUHMH sepXHHe .nyrn coce.nHHX Il03BOHKOS. B CTOpOHbl OT OCHOBa

HHA eepXHHX .nyr OTXO.LUIT nonepe'IHble OTpOCTICM; OHH .na10T .nonOJIHHTe.llbffYIO onopy 

pe6paM, yKpellJUIJI HX npoTHS OTrH6aHH.H ssepx HJIH SHH3, HO OCTaBJUUI CBOOOJlY no

BOpOTOS snepen H Ha3a.zt, conpoe())KJlalOIUHX .nb!XaTeJJbHble .neIDICeHHJI. 

llleiiHblU omiJe.t1 no3BOH0'4HUKa eKJIIO'laeT y ceporo sapaHa, H3o6p3)1CeHHoro Ha 

PHC. 120 (15), soceMb n03SOHKOS . .Ilsa nepe.nHHX n03SOHKa - '.}TO THfiH'IHble arnaHT 

H 3IlHCTpo<f>eA (CM. PHC. 117 ). B HH)l(HeM OKHe KOJibUeeoro aTJiaHTa (sepXHee 3aHJITO 

CfiHHHblM M03roM) IlO'ITH SCTpe'lalOTCSI HenapHblA 3aTblJIO'IHblH MblIUeJIOK H 3yOOBH.n

HhlA OTpOCTOK 3nHcrpo<l>eSI, KOTOpble HIDKHIDI 'laCTb KOJibUa COe.llHJUICT KaK nocpe.nHHK. 

TpH noCJie.nHHX weAHblX no3soHKa cHa6)1(CHbl cso6o.nttb1MH, no.nsHJKHYMH pe6paMH, 

IWr<>pble He CS$13aHbl c rpy.nHHOA. 
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PMc. 120. CKenCT ccporo sapaHa (Varonus griseus): 
I - XBOCTOBWC ROJBOHKH; 2 - ManllJI 6epu.oea.R KOCTb; J - CCIWIMlllHaJI Koen.; 4 - Jq)eCTllOBWC ROJBOlllC:H; 5 - RO.ll83401DHIUI KOCT'lt; 6 - 6c.iipeHH8JI Koen.; 

7 - KMeHHU 11amu; a - pe(ipa; 9- JIOKTell8JI xocn.; I 0 - rpynnwe lJOJBOHKH; I I - IVIC'leBall IWC'I'b; I 2 - JIOOBTIC.a c HIJl,llOflaTQ'llHblM xplllllOM; 1 J - qepen; 

14 - HHJIOOlll 'ICJIXlCTb; 15 weltHwe nooeoHKH; /6 - KJ11011Mua; 17- mpaic:o~; 18- .lfY'ICIWI icocn.; 19- ct1anam'H naawee; 20- rurcn.; 21- J1111.11cn.c; 
22 - 6ani.wu 6epuoeu IWCTI.; 2J - JIJUOCHa; 24 n~Ha 



I'pyiJHblX no380HIC08, KOTOpble Hecyr HCTHHHble rpynHble pe6pa H npHHHMaIOT 

flOJIHOUeHHOe yqacTHe B «J>opMHpOBaHHH rpynHOH KJieTKH (thorax), y BapaHa ecero 

TPH (pHC. 120, JO). 3TH pe6pa D,JIHHHbl, ne)"IJleHHbl H Coe,!lHHCHbl BHHJY c rpyiurnoA 

(sternum) - xpffmeeoA poM6Hl!ecKoA nnaCTHHKOA. 

y qepenax OCTaTKH weAHblX pe6ep HenonBH)l(HO npHpaCTalOT K nOJBOHK.aM, K.aK H 

yYJIOBHlllHble pe6pa, COCTaB.JlfflOlllHe OCHOBY KapanaKca, BepxHeA nOJIOBHHbl naHUHPSI 

(CM. na.rree, c. 258). <I>opMaJibHO roBOpff, cymeCTBOBaHHe rpynHoA KJICTKH y HHX non 

BonpocoM, nocKOJibJCY HeT 6pl01UHblX ll.JleHHKOB pe6ep H HeT rpy.LI.HHbl. y rarrepHH 

H KpOKO.LI.HJIOB B HKJKHeA CTeHKe 6plOWHOA nOJJOCTH cymeCTBYIOT eme TaK HaJhlBae

Mble 6pl01UHble pe6pa (CM. PHC. 127, J), TOHKHe KOCTO'IKH, OTXOMUlHe «eJIO'IKOH» OT 

cpenHeit JIHHHH 6p10xa HaHCKOCb Hll3a,ll H BOOK. 3'ro ocTaTKH KOCbIX Pff.LI.OB KO)l(HblX 

l!ClUyH pb16oo6pa3HblX npe,aKOB, TO'IHO TaK )ICC, K.aK nOKJ>OBHble KOCTH KpblWH qepena 

KJIH Il/Iel!eBoro noffca. 

lloRCHU'IHble no380HICU 11e.JKaT noJaJJ.H rpyAHblX, OHH TO)Ke Hecyr xopowo pa3BHTble 

pe6pa, HO He CBffJaHHble c rpyJlHHOH, a OK.aH'IHBalOUlHeCff CB06onHo B TOJIUle MblWU 

(y MJieKonHTalOll{HX TaKHe pe6pa Ha3b1BaIOT KOJJe6JIIOlllHMHCSI H -rpa,!lHUHOHHO OTHOCRT 

K rpyn~). 
/(pecm1408blU omiJeA (CM. PHC. 120, 4) o6paJOBaH Jleywl KpynHblMH noJBOHKaMH, 

K nonepel!HblM OTpOCTKaM KOTOpblX npHll.JleHeHbl non83.llOWHble KOCTH TaJa. 

X8ocmOBou omiJeA BKJIIO'laeT HeCKOJibKO necSITKOB noJBOHKOB, paJMep1:i1 H «J>opMa. 

ICOTOpblX nJiaBHO HJMelUIIOTCff no HanpaB.lleHHIO cnepe,aH Hll3a.ll. nepe,nHHM XBOCTOBblM 

noJBOHKaM npHCYlllH JlOBOJlbHO .LI.JIHHHble nonepel!Hble H OCTHCTble OTpOCTKH. 

qepeu. PenTHJIHH, KaK H coepeMeHHble aM«t>H6HH, - noTOMKH npHMHTHBHblX 

qeTBepOHOrHX, roJIOBa KOTOphlX 6h1Jla noKpblTa CnJIOWHblM naHI!HpeM H3 TIOKpOBHblX 

KOCTeA. 3'rOT CTeraJibHblH qepen (CM. PHC. 110) B paJHblX rpynnax l!eTBepoHOfHX pe.zzy

UHpoBaJICff c yrparoA 6o.nbwero HJIH MeHbwero KOJIHl!eCTBa KocreA. y COBpeMeHHblX 

penTHJIHH (pHC. 121) 3TOT npouecc JaWeJI He CTOJib ]laJieKO, KaK y JeMHOBOJlHblX, 

IlOOTOMY Ha6op OKOCTeHeHHA B HX qepene 6oraqe, a XPfflll HCnOJJb3YeTCff c11a6ee. Jh 
JaMeUlalOUlHX OKOCTeHeHHH MOJJ'OBOJ'O llepena B JaThlJIO'IHOM OTneJie npeJlCTaB.JleH 

OOhll!HblH Ha6op HJ lleTblpex KOCTeA - OCHOBHaJI JaTblJIO'IHaJI (basioccipitale; 22), napa 

OOKOBblX JaThlJIOqHblX (exoccipitale; 23), 4><>PMHPylOlllHX BMecre c HeH HenapHblA Ja

TbVIO'IHblA MblllleJlOK (condylus occipitalis; 19), H, HaKOHeu, BepxHe3aThlJIO'IH8JI KOCTb 

(supraoccipitale; 21), BXOMlllaJI :mech B nepHMeTP JaTblJIOl!HOro oTBepcTHff (foramen 

occipitale; 20). BnepenH K OCHOBHOA JaTblJIO'IHOH KOCTH npHpacTaeT OCHOBHaJI KJIH

HOBH,llHaJI KOCTb (basisphenoideum; 25), KOTOpaJI y rarrepHH H ffmepHU napoH: CBOHX 

OTpOCTKOB BCT)'IlaeT B CKOJibJfflllHH KOHTaKT c KPhlJIOBHJJ.HblMH KOCTffMH, a ene~ 

HeceT TOHKoe WHJihUe - PYllHMeHTapHblH napac«t>eHOHll (parasphenoideum; 27). 
y ceporo eapaHa BblWe 3TOH KOCTH B nepenOH'laTOH CTeHKe MOJJ'OBOH KancyJibl Jie)l(HT 

MaJieHblGUI cepnOBHJlHaJI 6oKOB8JI KJIHHOBHJlHaJI KOCTb (laterosphenoideum; 16). HJ 

Tpex OKOCTeHeHHH CJiyxoooA KancyJibl 06oco611eHHOH OCTaeTCff, KaK npaeHJIO, TOJlbKO 

KpynHaJI nepeJlHeywHaJI KOCTb (prooticum; 18), OCTaJibHhle paHo cpacTalOTCff c co

ce.LI.HHMH KOCTRMH (Ja.nHeywHaff KOCTb - opisthoticum - 06oco611eHa y qepenax). 

B o6oH11TeJlbHOA Kancy.ne y coepeMeHHWX peilTH11Htt OKOCTCHeHHli' HeT, oHa OCTaeTCR 

xpffmeeott. 

nepBH'IHblA D,JISI Ha3CMHblX nOJBOHO'IHblX CTe:ra.JibHblA qepen C nMHblM Ha6opoM 

KOCTeA (CM. pHC. llO, £) He coxpaHHJICff HH y onHoit H3 coepeMeHHblX penTHJIHi\. 

fioBOllOM K ero peJtYK.UHH nOCJI)')KHJIH HJ6blTO'IH8JI Macca CTeraJibHOJ'O llepena H JaM

kHy'rhlA xapaicrep KaMep, JaHKMaeMblX non HHM 'leJIIOCTHblMM MblWUaMH. PalBHTHe 
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A - cephlA sapBH ( Varanus grlseus), BH.!l enOJio6opora ceepxy, c6mcy H cneptJUt; 6 - ro Jee, BH.!l BnOll

o6opora CHMJY, COOJCY H Cl&JlH; B - ltllBJCB.JCKllll araMa (Stellio caucaslw). BH.!l CHHJ)'; 1 - OTBepcTKe 

TeMeHHOl"O rna:Ja; 2 - TeMeHHYC KOCTH (CpocJIHC1>); 3 - HMBHCO'IHIUI KOCTI>; 4 - 'le~aTIUI KOCTb; 

5 - JarnaJHH'IHaJI KOCTI>; 6 - KBallpaTHIUI KOCTb; 7 - BepXHCKpbl.1lOBK.!1HaJI KOC'Tb; 8 - HaJJ.rnaJHH'IHU 

ICOCTI>; 9 - CJCYnOBall KOC'Tb; JO - CJlCJHaJI KOC'Tb; 11 - eepXHC'!CJJIOCTHaJI KOC'Tb; 12 - npe.!l.'!CJJIOCTIWI 

ICOCTI>; 13 - HOCOBYe KOCTH (cpocnMCi>); 14 - npe.wtOOHaJI KOC'Tb; 15 - nOOHaJI Koen.; 16 - 60KOB8JI 

KJIHHOBH.11.HllJI KOCTI>; 17 - crpeMA; 18 - nepe.11.tteywHaJI KOCTI>; 19 - JaTbUIO'IHYA MYWC110K; 20 -
6oni.woe 38TbUIO'IHoe OTBe)>C'rHe; 21 - BepXIUUI 38TbUIO'fHaJI KOCTb; 22 - OCHOBHaJI Ja'J'MJIO'fHaJI icocn.; 

23 - 6oKOBaJI JaTWJJO'!Hall KOCTI>; 24 - KPWJIOBH.11.Hall KOCTI>; 25 - OCHOBHaJI KJIHHOBHJlHlUI KOCTb; 

26 - 6aJHmepHl"OK.!1HYA 01pOCTOK; 27- napac<PeHOH.!l (py.llHMCHTaptthlA); 28 - HC6HaJI KOCTI>; 29 -
llffY'J'PeHHJIJI HOlllP'I (XOaHa); 30- COWHHJC; 31 - nonepe'IHlUI ICOCTh 

HaJCMHOR UO.llBIDKHOCTH 'ICTBCpoHOillX TpCOOBaJIO 06.ner<1CHHSI, a 'le.JllOCTHhlC MblWUbl, 

CMemaeMhle TO BHH3, TO BBepx npH OTKpblBaHHH H 3aKpblBaHHH pra, Tpe6oeamt BblXO,.lJ,a 

H3 3aMKHYfblX KaMep. 06e npoMCMhl pewHJia Pe.zlYKI.lHSI HCXO,llHOro naHUHPSI maBHblM 

o6pa30M nyrCM o6pa30BaHIDI B HCM BHCO'iHblX OKOH (npouecc <t>ettecrpawrn, OT JiaTHH

CKOro CJIOBa fenestra - OKHO), MC:lk.llY KOTOPblMH OCTaJIHCb BHCO'IHhlC, HJIH CKyJIOBhlC, 

.!JYOI. CreraJibHhlR qepen KaK cnnowHaJI o6o.n:o'IKa OKa3aJICJI 3aMCHCH KapKacoM H3 



nepeKllaJlHH. H3BCCTH.&a: TPH OCHOBHYX nma 1:1epena (pHc. 122) KaK pe3yJI&TaT HCJaBH

CHMblX npoueccoe pe,nyKUHH e Pa3HblX JIHHIDIX 3BOJIJOUHH. TaK, .nuancHJlH.&a:R (JlBY.ztYX
Hblil) THn qepena (puc. 122, Ji) CJIOJKJ.f.JICSI B peJyJibTaTe o6paJOBaHHR .LIByx BHCO'IHhlX 

OKOH - eepXHero H 60KOBOro - H J\Byx BHCO'IHblX, HJIH ClcyJIOBblX, JlYI'. BepXHJUI ,eyra 
o6paJOBaHa JafJiaJHH'IHOR (2) H 1:1ewyR1:1aroR (5) KOCTSIMH, a HHJKIDUI - CK)'JIOBOH (8) 
H KBanpaTHOCJCYJIOeoR ( 7). TunH'IHblM .nuancH.llHWM qepenoM e coepeMeHHOR Q>ayHe 

06J1a.L1a10T TOJlbKO rarrepH.R H KpOKOJl,HJibl (pHC. 123). tiepen qewyR'laTblX penTHJIHA 

ralOKe C'IHTaeTCSI .LIHanCH.nHblM, XOTSI ece OHH yrpaTHJIH KBanpaTHOCJCYJIOeyJO KOCTb H 

DOTOMY BTOPH'IHO JIHWCHbl HIDKHeR BHCO'IHOil .nyrn (3MeH H HeKOTOpble snuepHllbl -

raJUKe H aepxHeR). CTOTOMKH .npeBHHX .nuancH.ll npe.LICTaBJICHbl TatoKe nTHUaMH, HO 

y HHX BTOPH'IHO yrpa'leHa eepxHSHI BHCO'IHasl .zzyra, a HH)l(HSUI ecer.na coxpaHSICTCR. 

Y o6nanaTe.JJeR CHHancu.nHoro qepena (cM. pHc. 122, B) npH <t>eHeCTPaUHH o6paJOea

JIOCb TOJibKO 0.UHO BHCO'IHOe OKHO, 6b1Jla paHo yrpaqeHa KBa.llpaTHOClcyJIOBasl KOCTb; 

o6paJoea.rracb e,nHHasl ClcyJIOBasl .nyra, npoXO.LISllllrul KaK 6bl no llHaroHa.rrH BHCO'IHOA 

o6.JiaCTH ,llHaflCHJlHOro 'lepena: ee nepellHSUI KOCTb - ClcyJIOBrul (8), KaK TaM B H~
HeR BHCO'IHOR .nYTe, a Ja.ll.HSUI - qewyliqaTaSI (5), KaK TaM B eepxHeR. CHHanCHJU{ble 

pemHJI~- 3TO oco6as1 rpynna, 06oco6uewru1cS1 eme e na.n:eo30e H .a.aewas1 Haqa.n:o 

MJieKOnHTaJOlllHM, KOTOpblM TaK)l(e npucyw 3TOT THn qepena. HaKoHeu, y qepenax (CM. 

pHc. 122, A), HMCIOIUHX, Ha nepeblH BJfllSlll, .noCTaTO'IHO eblpaJHTe.JibHYJO CJCYJIOBYJO 

iiyry, qepen C'IHTaCTCSI aHanCH.llHblM (6el/lY)KHblM), nOCKOJiblcy y HHX CJlJIOWHasl KpblWa 

qepena pe.nyuupoeanacb BCJICJlCTBHe Q>opMHpoBattH.11 rny6oiroA ablpeJKH JaJIHero KJ>aR, 
a He o6pa30BaHH.ff OKOH. 
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PHc. 122. Pa3JJH'IHblC BapKaHTbl cl>eHCCTpauHH qepena aMHKOT: 

A - aHancH.11HhlA lfepen lfepenaxH; J; - .ll.HaDCH.llHhlA lfepen ranepHH (Sphenodon punctatus); B - cH

HancH.11HhlA lfepen J&epoo6pll3HoA penTJt}IHH HJ TPHaca - llHUHHO.lloHTB; I - JIOOHaR Koen.; 2 - lllI'Jl&J

liHlfHaR ICOCTh; 3 - TeMCHHaR KOCTb; 4 - BepXHCJaTWJIO'lffaR KOCTL; 5 - lfeW)'AlfaTIU! Koen.; 6 - ICB&

Jl.P8THaR KOCTb; 7 - KB8,llpaTHOCKYJIOBIUI XOCT&; 8 - CKYJIOBaR KOCTb; 9 - eepxHelfCJllOCTH8JI Koen.; 

10 - npe,a,lfCJllOCTHa.JI ICOC'I'b; // - HOC088ll ICOC'Tb; 12 - cnCJHa.JI Koen.; 13 - flpe,a,JIOOHIUI XOCTb; 14 -
<Xl'lJleHOBHa.JI xocn.; 15 - YfJIOllU ICOCTb; 16 - H84YfJ10118Jl KOCT&; 17 - 3)'6H8Jl KOCTb 
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06hl11H1111l Ha6op nmcpoBHLlX KOCTell KPhllllH qepena y RlUCPHll (CM. pHC. 121) H 

6orrhlllHHCTBa npymx COBpeMCHHhlX pelTfH.IIHtt BKJIIQll3CT 3 napbl 3JICMCHTOB - HOCOBhlC 

(nasale; 13, y eapaHa CJIHTbl eoenHHO, y qepenax OTCyrCTBYJCYI'), Jio6Hble (frontale; 15) 
H reMeHHhle (parietale; 2, TaJOKe CJIHThl y eapaHa); Me)l()ly nOCJiellHHMH y 6oJiblllHH

crea $1UJ.CPHU H raTiepHH OTKpb183CTC$1 OTBepcTHC JLJIR TCMCHHOro rnaJa ( 1 ). CaM3$1 

nepellH$1$1 KOCTb OKOJIOrJI33HHlJHOfO KOJlbU3 - npeJLJI06H3$1 (prefrontale; 14), 33 Heit 

C11CllYJCYI' CJie3H3$1 (lacrimale; 10, OTCYfCTBYCT y raTTePHH H 3Mett), CKYJIOB3$1 (jugate; 

9, OTCYfCTBYCT y 3Mett), 33rJI33HHlJH3$1 (postorbitale; 5, OTCYfCTBYCT y 3MeA) H 3MHC

JI06H3$1 (postfrontale, o6oco6JieHa TOJlbKO y raTiepHH, 3MeA H HCKOTOpblX $1UJ.CPHU, y 

OCTaJlbHLlX C11HT3 c npe.n:bf.llYll.teA; KPOKOllHJl3MH H qepenaxaMH yrpalfCHa). y ceporo 
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Pac. 123. llepen acpoKQAHJJa (Alligator 
mississippiensis): 
A - C HKllCHCA 'IClllOCTblO, BKD c6oicy; /j - BKD CHHl)'; 

] - npCJl'ICJllOCTH81l KOCT&; 2 - BCPXHC'ICJllOCTHBJI 

Koen.; 3 - HOCOB81l Koen.; 4 - npCJ1.1106H8.R KOCTI>; 

5 - CJICJHllll KOCTb; 6 - CIC}'.11088.R KOCTb; 7 - JIOOHBJI 

ICOC'l1>; 8 - JafJlllJHK'iHllll ICOC'l1>; 9- 'ICwyAqanui KOCTh; 

10 - KB8.llP8THOCIC}'.11088ll KOCTb; 11 - 60K0Bllll 38· 

TWIO'IHllll KOCT&; 12 - XB8J1P8TH8.R KOCTb; J3 - COCI· 

JICHOBHllR KOC'll>; 14 -ynJOBllR KOC'll>; 15 - Ha.ayTJIOBU 

Koen.; 16 - JY()HSR KOCTb; 17- J8TWIO'IHWA MWUIC• 

JIOK; /8- OCHOBHIUI 38TWIO'UWI KOCTb; 19- KPWJIO

BllAHIUI Koen.; 20 - XoaJUl; J 1 - nonepe'IHIUI 1:ocn.; 
JJ - HC6H8.R KOCTb 



sapaHa HMeeTCSI eme HaaT.llaJHH'IHaR KOCTb (supraorbitaJe 8, KapKaC 6poBH), e.lIHH

CTBeHHblA npeJlCTaBHTe.llb Ha6opa OCTeo11epM, 6oraToro y npeJlCTaBHTe.rreA HeKOTOpblX 

llPYTHX po11oe (HanpHMep, npbITKOA SIUlepHUbl). llle'IHbie KOCTH - 3TO 'leW)1f'laTaR 

(squamosum; 4), oco6eHHO KpynHIDI y qepenax, H Ha.rIBHCO'IHIDI (supratemporale; 3), 
npHCYIUIDI RlllepHUaM H JMeRM. Ha Hm1rneA cropoHe 'lepena, noMHMO ynoMRffYTOro 

napaccf>eHoH.D.a, K o6c)')K.!J.aeMoA rpynne KOCTCA npHHlUI.lle)l(HT napKhlA cowHHK (vomer, 

30), JJe::iKaUlHA Me)l(Jly xoaHaMH H HeMHOI'O enepe11H OT HHX. 

PaccMOTpeHHe KOMnoHeHTOB BHcuepanbHOro qepena Ha'IHeM KaK ecerna c nepeK11-

HoA eepxHeA 'leJllOCTH, HaCJJeJlHSI He6HOKBa.n.paTHOI'O xpRma. y rarrepHH H SllllePHU B 

HeA xopowo pa3.1IH'IHMbl nRTb KOCTeA - 3TO JaMemaJOmHe KBa.rxpaTHIDI (quadratum; 

CM. PHC. 121, 6) H eepXHeKPblJlOBH,D,HIDI (epipterygoideum; 7) KOCTH, noKpOBHble no

nepe'IHIDI (transversum; 31, I'OMOJJOr Hap)')KHOA KPhlJIOBH,D,HOA KOCTH pb16), KpblJlo

BH.D.HIDI (pterygoideum; 24, I'OMOJJOr BHyrpeHHeA KPblJlOBH,D,HOA) H He6HIDI (palatinum; 

28), npHMblKa!OlllIDI K COWHHJCY. 3y6hl Ha nepBH'IHOA eepXHeA 'le.JIIOCTH HMe!OT JlHWb 

rarrepHSI (Ha He6HOA KOCTH) H JMeH (Ha He6HOA H KPblJIOBH.D.HOA KOCTSIX). 113 JlB}'X 

KOCTeA BTOpH'IHOA eepXHeA 'le.JIIOC-TH eepxHe'le.JIIOCTHIDI KOCTb (maxillare; 11) ecer.na 

KPynH~Ilpe11'leJJ10CTHID1 KOCTb (premaxillare; 12) y JMeA H 'lepenax e11ea pa3.11H'IH

Ma. Y qepenax 'le.JIJOCTH 6eJJy6bl H noKphlTbl poroBblM 'leXJJoM Hano1106He KOpOTKoro 

KJJIOBa, OCTpOI'O H npo'IHOI'O, y HeKOTOpblX DH.LI.OB - KPIO'IKOBaToro. 

y KpoKOJlHJIOB HMeeTCSI JlJJHHHOe BTOpH'IHOe TBep11oe He6o (CM. pHc. 123, E), o6pa-

30BaHHOe ropHJOHTaJJbHhlMH nOJJKaMH npeJl'le.JIIOCTHblX, eepXHe'le.JIIOCTHblX, He6HbIX H 

KPblJlOBH.D.HbIX KocreA. 0Ho OTOJlBHraeT xoaHbl (20) JlMeKo HaJa.rx, reM caMblM OTJleJUUI 

sepxHHe .liblXaTeJibHhle nyrH OT poTOBOA flO.IJOCTH. ~ flOJBOJJSleT KPOKOJlH.llY JlbIWaTh 

eo:myxoM 'lepeJ BbJCTaWieHHble HJ BO.lihl HOl!lpH, Korna poTOBIDI nOJJOCTb Jamrra. KpoMe 

roro, eropwmoe He6o npH.D.ae-r JlJlHHHOM)' PblJIY Tpy6'1aTYJO KOHcrpyKUHIO H TeM CaMblM 

KOJlOCCaJJbHYJO npO'IHOCTb, 'ITO nOJBOJUleT KpoKOJlHJlaM HCnOJlb30BaTb orpoMHYJO CH.II)' 

J1J1SI y11ep::iKaHHS1 H paJpbieaHHR 1106hI'IH. BepXHeKphlJJOBH.D.Hble KOCTH y KPOKOJlHIIOB 

OTCyYCTBYJOT, KaK H y qepenax, KOTOpble K TOMY ::iKe JlHWeHbl H nonepe'IHblX KOCTeA. 

TaKHM o6paJoM, nepBH'IHIDI eepXH.IUI 'le.JIJOCTb BKJJIO'laeT y KpoKOJlHJIOB 'leThlpe KOCTH, 

y 'lepenax - TOJlbKO TpH. y HeKOTOpbIX 'lepenax cymeCTsyeT Ja'laTO'IHOe BTOpH'IHOC 

TOep11oe He6o - HJ BblCTyna!OUlHX K ueHTpY nOJJOK eepxHe'le.JIIOCTHhlX KOCTeA. 

HH::iKHSISI 'leJJIOCTb o6paJOBaHa OJlHOA JaMeUla!OUleA KOCTb!O - CO'IJlCHOBHOll 

(articulare) - H HeCKOJlblG{MH nOKpoBHblMH KOCTSIMH. 3To Jy6HIDI (dentale) H YTJJOBIDI 

(angulare), HJBeCTHble HaM no 'lepeny KOCTHCTOA pb16bl. l{yn, nOJaJIH ceoeA cepe11H

Hbl Ka~aff nOJJOBHHKa HH::iKHeA qeJJIOCTH HMeeT y ceporo eapaHa rH6KHA yqaCTOK, 

n03BOJ1SllOUlHA eA npH npornaTblBaHHH OTHOCHTeJibHO KpynHoA Jl06bl'IH BhlrH6aTbCSI 

OOOK H TeM caMblM pacwHpSITb poroey!O nOJJOCTb. 11JHYTPH K Jy6HoA KOCTH npHJie

raeT He60JlbWIDI JUiaCTHH'laTIDI KOCTb (spleniale). Ilo3a.rIH rn6Koro yqaCTKa CHapyxH 

pa3JlH'IHMbl KOCTH - YTJJOBIDI, Ha.rxyrnoeaR (supraangulare) H eeHe'IHaR (coronare), 

¢>opMHPYJOlllIDI OTpOCTOK JlJJSI KPeTIJieHHR MOUlHhlX 'leJIIOCTHhlX MhlWU. 

,ll.riR raTTepHH, RmepHu H JMeA xapaKTepeH BHYTPH'lepenHoA KHHeTHJM (HJIH 

KHHeTH'IHOCTb) - BJaHMHIDI nO)J.BH::iKHOCTb ero 'lacreA, nOMHMO JlBH::iKeHHA HH)KHeA 

'leJllOCTH. 3ToT IG{HeTH3M npoSIWISICTCSI B JlBH)KeHHSIX eepXHeH 'le.JIIOCTH (KaK npaBHJIO, 

BMeCTe c 60JlbWHM HJlH MeHbWHM Ha6opoM JlPYTHX noKpOBHblX KOCTeA) OTHOCHTe.llb

HO MOJfOBOA Kancy.llhl. MHHHMaJ'IbHOe BblpruKeHHe KHHeTHJMa - 3TO npOJlOJlbHOe 

CKOJlb)KeHHe He6a OTHOCHTe.JibHO OCHOBHOA KJJHHOBH,D,HOA KOCTH; .lIBH::iKeHHe enepe.a 

conpff)KeHo c noeopOTOM eepXHeA 'le.JIIOCTH eeepx. Ocb 3TOro noeopoTa pacnOJTaraeTCR 

B MeCTax m6Koro coV1eHeHID1 KOCTell KpblWH 'lepena. Y raTTepHH 3TO JJHWb py6ex 



JS 

u 

PMc. 124. CKeJitr ronoaw SIJJ.OBHTOR lMCH H3 ceweACTBa nwoKoawe (Yiperidae) Hero BffY'IPH-
11epenmu1 no.llBHJKHOCTb: 

A - no.noJKCHKe noKOJ1; o - nooa aTIUOI, BepxHC'ICJUOCTHall KOC11> c uoeHIWM :J)'OOM noeepffYl'll enepCD.; 
1 - RpeJl'ICJllOCTHa.11; 2 - RpellilOOHa.11; J - 1106Ha.11; 4 - JafJIBJHK'IHaJI; 5 - TeMCHHaJI; 6 - nepe.nHeyw

tw1; 7- HaJIBKCO'IHllll; 8 - CTpCMll; 9- KBBD.panuu1; 10- KOMnJICKC CO'VICHOBHOA H HaJlYl"JIOBOA KocreA; 

11 - JCPYJIOllHllHllll; 12 - nonepe'llWI; 1 J - 3Yf)Hu; U - aepXHe<1CJUOCn1u:; 15 - HOCOllllJl 

33TblJIO'IHLIX H TeMCHHLIX KOCTeit, y .11wepHu 3TO TaJOICe nonepe'IHO opHeHTHpoeaHHaJI 

rpaHHUa TCMCHHLIX KOCTeit c 1106Hb1MH, y Sl)l,OBHTblX JMen (pHC. 124) - eepXHe'ICIIIOCT

HblX ( 14, HCCYWHX MOBHTble 3y6bl) c npe.llJI06HblMH (2). 3MeH cnoco6Hbl K nonepe

MCHHblM npo)lOJibHhlM )l8H)l(CHIDIM npaeblx H JICBblX nOJIOBHHOK o6eHX 'ICIIIOCTCA, a 

TIUOK.e HmKHeA 'ICIIK>CTH KruK.LJ.Oit cropoHhl OTHOCHTCllhHO eepXHeA. Ta.K.IDI nOJJ.BH)l(ffOCTb 

nOMOraeT HM c CHJIOit BTaCKHBBTb no6wcy B rny6b Jeea. y raTTepHH H JIWCPHU 3Ha'le

HHe KHHeTH'IHOCTH qepena YCMBTpHBalOT B TOM, 'ITO OHa nOJBOJIJleT HCnOJib3088Th ua

TJIJKCHHe MblWU )lJlJI nOBblWCHHJI npO'IHOCTH 06.JieNCHHOA H nO'rOMY HCXO)lHO rH6KoA 

eepxuen 'ICIIIOCTH (MOHOJIHTHblit H TJIJKCnblA qepen qepenax HJIH KpoKO)lHJIOB B 3TOM 

He Hy)l()I.BeTC.11), a TaJOICC o6ecne'IHBaeT JIOBKYIO MBHHnyJIJIUHIO c )l06bl'leit. 

Cym,6a nOJl'bRJhl'lHOA eyfff y pennurnA 6JIH3Ka K TOMy, 'ITO HJBCCTHO )lJlJI aM$H6Wl 

paJHhlX rpynn. Y 0611a,u,aTC.JieR cpenuero yxa (qepenax, KPOKO.llHJIOB, .11wepH11) moMaH

.llH6y11.11pe npeepaweuo e cTpeM.11 (stapes; CM. pHc. 121, / 7), nepenaJOwee JBYKOBble 

KOJie6rum.11 c 6apa6auuoR nepenoHJrn Ha nepHJIHMcl>Y BHyTpeuuero yxa. Y raTTepHH 

CTpeMJI PeJIYUHpoeaHO, y 3Men (CM. pHC. 124, A, 8), JIHWCHHhIX B03JlYlllHOro CJiyxa, OHO 

COe)lHHJICTCJI Hap~blM KOHUOM c KBa,u,paTHOii KOCThlO, o6cJI~Ba.R ceitCMH'ICCKHA 

CJIYX (eocnpHJITHe COTp.llCCHHA rpyuTa qepe3 HIOKHIOIO 'IC!JJOCTb). fHOH.ll yqacTByeT B 
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cl><>PMHpoBaHHH KapKaca co6CTBeHHO JIJYKa, a KOnyna IlQll'hSl3bl'IHOA H )U6epHhlX .llYf 
o6paJyeT ero ocHoeaHHe, no,llBerneHHoe Ha MYrnuax K 'lepeny H rnee npH )"laCTHH .llBYX 
nap pmKKOB, npoH3BOllHblX nepellHHX )l(a6epHb1X 11yr. 

ll11e'4e60U nOJIC 11yroo6pa3HO OXBaTblBaeT nepe11HJOIO 'lacTb 'fYJIOBHlU8 (pHc. 125 ). 
[mumble ero KOMOOHeHTbl - KOpaKOHll (6) H JIOOaTICa (9), Ha CTblKe KOTOpblX pacnona

raeTCff HMKa rute'leeoro cyCTaBa ( 7). Y HlUepHU 11onaTKa Han,craBJieHa ceepxy TOHKOA 

H lllHPOKOA xpHmeeoA Ha.w10naTKOA (2), a K KopaKOHJlY cnepe11H npHMblKaeT npOKO

paKOHllHblA XPfflU (5) c o6rnHpHblM OK.HOM. CeOHM BHyrpeHHHM .eyroeHl1HblM KpaeM 

KOpaKOHll CKOJib3HT no BOrHyTOMy KpalO rpyllHHbl (3). CHH3Y K rpyD.HHe npHpaCTaeT 

xapaKTepHaH JJ)lff pennundt HenapHaH noKpoBHaff KOCTb Ha!l,rpYAHHHHK (epistemum; 

1 ). Or ero nepe11Hero KPaff K nepe11HeMy KpalO 11onaTKH TffHeTCff TOH KM IlOKpoBHaJI 

KOCTb - KJllO'IHUa (8), 11a10maff IlOffCY llOilOJIHHTeJibHYIO OOABIDKHYIO onopy. 

TD30tJblU noRc o6pa30BaH TpeMH napHhlMH KOC'fjlMH (pHc. 126 ), Korophle Ha KruK.ZIOA 

cropoHe TeJia CXOJlffTCff, COBMeCTHO $opMHpyH BeP'f.JI)')l(HYIO enan,HHY (J) JJ)lff npH'lJl.e

HeHHff 6e.npeHHOA KOCTH. Beepx H HaJa.n OT ena.nHHbl B1>1crynaeT IlOL\BlllOlllHaff KOCTb 

(ilium; /), BHH3 H enepe.n - JI06KOBaff KOCTb (pubis; 5), BHH3 H HaJa.n, - CellaJIHlU

Haff KOCT) (ischium; 4). Jlo6KOBaff H ceAaJIHlUHaff KOCTH 'lepe3 XPfflUeBYJO IlpocJIOAKY 

nonaPJ{(> coe.nHHeHY Ha cpe.nHd\ JIHHHH, 'leM o6ecne'leHa ettyrpeHHli flPO'IHOcn. 

Til30BOro IlOffCa. 

CK.e!lem cBo6oiJHMX KOHeitHocmeu. B nepe.nHe1t KOHe'IHOCTH HIUepHu mrrepeceH 

CKeJleT KHCTH (CM. pHC. 120). OcHOBHOA cyCTaB, o6ecne'IHBalOWHA ee IlOABJUKHOCTb, 

pacnOJiaraeTCH He Me)l(Jly npe.nrute'lbeM H JanHCTbeM, a ~e e npe.ne.nax JanHCTbff (2/), 
no Ta.K HaJbleaeMhIA HHTepKapnaJibHblA cyente. )laJiee, KHCTb npHcnoco611eHa K xa

paxTepHoA no3e npH ABIDKeHHH no cywe Ha lllHpoKO pacCTaBJieHHblX KOHe'IHOCTIIX, 

1 2 

PHc. 125. Ilne11eeoA no.11c ceporo eapaHa 
( Varanus griseus). BHJJ. BnOJio6opora cnepen11, 
COOK}' H CHH3y: 

1 - HaJlll>YllHHHHK; 2 - Ha.MOnanca; J - fPYD.KHa; 

4 - <t>parMeHTbl pe6ep; 5 - xp11weeoR npoKoplUCo-
11.11.; 6 - KopaKoHA; 7 - llMKa MC'l.CBOro cyCTaBA; 

8 - KJDOlfHua; 9 - .nommca 

PHc. 126. Ta3oet.iA no.11c ceporo eapaaa 
( Varanus griseus). BHJJ. c6oK)': 

J - nQ!lB3!lOWHaJI KOCTb; 2 - JCpeC'l"CU; 3 - .,.,.... 
~all BilaJlKHa; 4 - cell8JIKllUUlll Koen; 5 -
JIOOllCOB811 KOCTh 
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PHc. 127. CKCIICTHble 3lleMeln'W BCtrfP8JlbHOA noeepXHOCTH lYJIO
BHIUa KJ>OKQ!lH.lla; XPJIW nOKalaH TO'fC'IHOA lllTpHXOBKOA: 

1 - ceJUlJIHWHIUI KOCT&; 2 - JJ06KOBIUI KOCT&; 3 - 6p!OWHhle pe6pa; 

4 - BeHTpaJl&Hhle (rpy.11.HHHble) OTJleJlbl HBCTOJIUUIX pe6ep; 5 - rpyllHHa; 

6 - KOp8KOHJl; 7 - Ha.lll'PY.11.HHHKX 

KOr11a JGiCTb HaKJIOHeHa nepBblM naJibUCM BHH3 H KOHTaKT 

6oKOBblX naJibUCB c rpyHTOM JaTPYllHCH. 3To o6cTOJITCJlb

CTBO KOMneHCHPOBaHO HapacTaHHCM llJIHHbl na.rtbUCB OT 

nepeoro K 'ICTBCpToMy. B Ja11Hef.t KOHC'IHOCTH paJBHTa 

KOJICHHIUI qawKa ( 7), B npe11nmocHe (24) O'ICHb 'ICTKO 

BblpaJKCHO HHTep-rapJaJibHOe CO'IJleHeHHe, llJIHHa nanbUCB 

cronbl nJiaBHO HapacTaeT c I no IV, a V na.neu cnoco6eH 

npoTHBonocTaBJHITbC.R OCTaJibH.blM H HCnOJibJyeTC.R .!J.JJ.R 

o6XBaTb1BaHH.R BeTBCA npH naJaHHH no JCYCTaM H r. n. 

Oco6eHHocmu c1eeAema noacoe u 1e0He"Hocmeu y 
1CpOKOiJUll08. IlJie'leBof.t no.RC H CKeJieT nepe11Hef.t KOHe'l

HOCTH o6HapyJKHBalOT y KPOKOllHJIOB CJICllbl pe11yKUHH 

H KaKof.t-TO CBOeo6pa3HOf.t a11anTaUHH, KOTOpble, no

BH,llHMOMy, HMCJIH MCCTO y HX 11peBHHX llBYHOfHX npellKOB 

(nceBJJ.oJyxHA). TaK, KpoKOllKJibl JIHWeHbl KJIIO'IHUbl, xoT.R 

coxpaHKJIH H2llfPYllHHHHK (pHC. 127, 7). Ha6op KOCTe~ 
Jan.RCTbe y HHX HenOJJOH, JaTO HeKOTOpble HJ HHX CKJlbHO 

BblT.RHYTbl. 8 Ta30BOM no.Ree BepTJIYJKHa.R Bn211HHa, KaK 

1 H y llPYfHX apxoJaBpOB, o6paJyeT CKB03HOC OKHO, HO 

JI06KOBa.R KOCTb (2) YCTJ>aHeHa HJ yqacTH.R Bero lf>opMH-

poBaHHH, nOllBHJKHa OTHOCHTeJJbHO OCTaJlbHOfO TaJa. 3Ta 

KOCTb CBSIJaHa C «peWeTKOf.t• 6plOWHblX pe6ep (J) H C ee nOMOlllblO, nOBOpa'IHBa.RCb 

BBepx H BHHJ npH COKpameHHH cneuHa.rtbHblX MblWU, cnoco6cTBYCT npo110JibHOMY 

nepeMelllCHHIO BHyTpeHHOCteA H B KOHC'IHOM Htore HJMeHeHHIO 061.CMa JICfKHX 

(CM. C. 269). 
HeKOmopble oco6eHHocmu cKe.JJema "epenax. IlpoHcxoJCJleHHe cnHHHOro mmuHp.11 

(KapanaKca) H 6plOWHOfO (n.TlaCTJ)OHa) COBepweHHO paJJUPIHO (pHC. 128 ). KapanaKc 

nOCTJ>OCH HJ ocreo11epM, 11onOJJHHTCJibHblX OKOCTCHeHHf.t, BOJHHKWHX B KOpHyMe 

YJIC.C nOCJie Bblxo11a npe11KoB qepenax Ha cywy. UeHTJ>a.rtbHblH npo110JibH&1f.t PSlll pa.J

BHBaerc.11 B CB.RJH c HeBpa.rtbHblMH 11yraMH BOCbMH TYJIOBHlllHblX noJBOHKOB, 11sa PSllla 

no 6oKaM OT Hero <t>opMHPYIOTC.R Ha OCHOBC pe6ep, a Ha nepH<t>epHH - eme OllHH 

JCpyroBOf.t PSlll HJ caMOCTOSITe.JlbHblX KpaeBblX OKOCTeHeHHA. IlJJaCTJ)OH )ICC CJJO)l(eH HJ 

ceMH nJIOCKHX 3JJCMCHTOB, npe11cTaBJISIIOlllHX co6of.t HaCJJCllHC 'leWyM pb16oo6pa3HblX 

IIJ)CllKOB - KJIIO'IHU (19), H2llfPYllHHHHKa (18) H TJ>Cx nap KOCTHblX nJiaCTHH, npo.LJYK

TOB CJJH.RHHSI 6pJOWHbIX pe6ep. IlpH nonblTKe npHpaBHJITb naHUHpb qepenax rpy11Hott 

KJICTKe nop2)1(2eT paJMCWeHHe flO.RCOB KOHC'IHOCTCH BHyrpH Hee, a He CHapf)l(H, KaK y 

OCTaJlbHblX rerpano11. Ho CKCJleT 3M6pHOHa flOKaJbIBaeT, 'ITO Ta.J HCXOllHO pacnOJIO:>KeH 

fl03a.llH 30Hbl pe6epHblX lVlaCTHH, a JionatKa CBOHM !JepxHHM KOHUOM (7) no11seweHa 

CB.RJKaMH K nepeJlHCA CTOpoHe caMoro nepe,n,Hero pe6pa (2) - HC BffYIPH •fPY.ZUfOA 
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KJICTKH•, 8 y CC nopora. Y 83pOCJililX JIJIC'ICBOit DOSIC HBKJIOHCH H B,!laMeH 00.ll pe6pa, 

a snepe,nH OT nepeoro pe6pa B K.apanaxce ewe pa:JBHJICR HOBhlA WHpoKHA HaBCC H3 

JCPaCBblX I1Jl8CTHH. 

Mwme11au CHCTeM&. Oceeasi: MYCKYJiaTypa e o6JiacTH cnHHhl (3naKCHaJibHU) 

.llff¢xt>CPCHUHPOBaHa y npeCMbllGUOlllHXCSI Ha CHCTCMY MHOfO'iHCJICHHhlX CJIO:JKHO nepe

OJJCTaJOUlHXCSI MblWU c BCTBSllllHMHCSI cyxoXHJIHRMH, npHMHTHBHblC MHOMCPhl 'laCTHtl

HO coxpaHJllOTCR TOJlbKO B XBOCTC. MyctcyJiaTYPa 6pIOWHOA CTCHKH (KOCblC MhlllIUhl) 

qpe3Bbl'iaAHO YCJIO)l(HCHa - CQilCP:JKHT y SllllCPHU .no OSITH CJIOCB c nepeceKaJOlllHMHCR 

uanpa8.11CHIDIMH BOJIOKOH. 8 o6JiacTH rpy.nuoA KJICTKM .nea CJIOJI 00.!leJlCHhl pe6paMH 

Ha MHOMCphl - 3TO MC:JKpe6epHbIC MblllIUbl. HanpaBJICHHhlC enepe.n H eeepx BOJIOKHa 

HapyxHOA MCJKpe6epuoA MhlWUhl COBMCCTHO TSIHyl' pe6pa K µice, T. e. DO.llHHMBIOT 

6 

~~~~-ir-------7 

~~m\'1tt---8 

a::::~~~~~~.:'~-.:;;..~~~"\-~~9 

10 

12 

13 

PHc. 128. CKeJieT 6ollomoa qepenaxH, BHJI CHH3)'; IlJlaCTpOH noaepuyr cnHHHOA CTOpoHoA: 

1 - BWAHllll nnacnunca; 2 - nepaoe rpyJIHoe pe6po; 3 - 81CJ>OMHaJIWU>IA OTpOCTOK nonaTKH; 4 - npe11-

nne'lbe; 5 - KHC'Tb; 6 - nncqo; 7 - eepWHH8 Jl0fi8TKH; 8 - KOpaxo11J1; 9 - HeBp8JlbH8JI Tl.Jl8CTHHK8 Ka
panBJCca; 10- pC6epHble nnaCTHHKH KapanaKca; 11 ~ nepH!pepH'ICCKHC llJl8CTMHKH; 12 - 6ellpo; 13 -
rtlnCHb; u - crona; 15 - XBOCTOBllll nnaCTMHX8; 16 - 1'83; 17 - n.nacrpoH; 18- HllllfPY.IDIHHHX (3HTO
lJJlllC1l>OH); 19 - ICJ0011HU8 (311HMBC'Jl>OH) 



HX - co B.!lOXOM. Ee 8HTilI'OHHCT - IlpOXQIUIWaJI H838.!l H eeepx BffYTPCHHJUI Me:llCJ)C-

6epHaJI MblUJUa - cnoco6CTByeT Bhl.noxy. CHJibHeRUJaJI MblUJUa Ja,aHeR KOHetfHOCTH, 

noJBOJHllOll.(aff BblfiOJIHffTb MOll.(Hble TOJltfKH npH 6ere H npbI:lKKaX, pacnoJJO:lKeHa B 

nepe.nHeR tfaCTH XBOC'ra, npoXOZUI OT ero nOJBOHKOB K OCHOBaHHIO 6e.npeHHOR KOCTH. 

0Ha y.natfHO nepe.naer CHJiy TOJltfK.a Henocpe.ncTBCHHO Ha noJBOHOtfHHK, HO TIIHeT Ta.J 

no HanpaB.lleHHIO Ha.Ja.ll. Hey.nHBHTeJlbHO, 'fl'() 00.nBlllOUJHrul KOCTb HaKJIOHCHa HMCHHO 

H8Ja.ll, .neRcTByff B K8'lCCTBe ynopa. npH 06bltfHOM J1)UJ. ffll.(CpHU 6ere C nonepeMeHHbl

MH TOJltfK.aMH Ja.llHHX KOHCtfHOCTeR cnoco6HOCTb XBOCTa )laBaTb noR MblUJUe onopy, 

conpoTHB.JUUICb 0)lH060KOR HarpyJKe (B K.atfeCTBe 6aJiaHCHpa), OOBbllllCHa 6JJaro)lapR 

ero JHatfHTCJlbHOR .nJJHHe H Macce. 

Hep11au CHCTeMa. B fOJIOBHOM MoJre (pHc. 129) O.z:tHOJHatfHO .noMHHHPYeT Ko

He'lHblR MOJr, no.neJieHHblR, KaK H y tlpyrHx re-rpano.n, Ha D.Ba noJJyrnapHJI (3). Ero 

JCPYOHblM OTHOCHTCJlbHblM paJMepaM conyTCTBYCT H ea:i1rnaJ1 pOJJb maeHoro acco

uHaTHBHOro ueH-rpa. B .nHe KIDK.LI.oro noJ1yrnapHJ1, nOtl xeJiy.no'lKOM pacnoJJaraJOTCJI 

HepBHble UCHTJ>bl, OOII)"lalOWHe Heo6xo.nHMble ,UJIJI 3TOro BOJIOKHa OT ecex opraHOB 

lfYBCTB, noMHMO 060HJ1HHJ1. Hx coeoK)'nHOCTb HaJbIBaeTCJI HOBblM noJJocaTblM TCJIOM 

(neostriatum). y qepenax H HCKOTOPblX tlPyrHX TaKHe :lKe BOIIOKHa nOJJ)"laeT YJKaJI JOHa 

Mawa - HOBM Kopa (neopallium). MoJ:iKe'loK (9) y J11llCPHUbl HeeeJIHK, XOTJI paJBHT 

ece :lKe JHa'lKTe.llbHO JIY'fUJe, 'ICM y JIJlrylliKH. y pemHJIHR II roJJOBHblX Hepeoe - XII, 
fl<>ll'bSIJbltfHb!R Hepe y HHX, K.aK H y .npyrnx aMHHOT, BblXO.llHT qepe3 OTBepcTHe B 'lepene. 

B cHcTeMe cnHHHOMOJroeblx Hepeoe xopoUJo Bblpa.lKeHbl 11.Jie'leeoe H noJ1CHHtfHO

JCPCCTUoeoe CnJJeTeHWI, o6'be.nHHJllOll.(He HepBbl KOHC'lHOCTeR. 

Opr&11w 'IYJICTll. OpzaH C./lyxa y Jlll.(epHu, KPOKOD.HJIOB H qepenax BKJIIOtfaeT xo

poUJo paJBHTble BHYTJ>CHHee yxo H cpe.nHee yxo c 6apa6aHHOR nepenoHKoli H c-rpeMe

HeM, nepe,nalOll.(HM KOJJe6aHHJI JanOJIWIIOll.(eR KOCTHblR JJa6HpHHT nepHJIHM<t>e qepeJ 

I 
1 

2 

.J 

Jj 
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VII 
IX 

x 
XII 

12 

PHc. 129. fOllOBHoit MoJr KaBKaJCKoJt araMbl 

(Stel/io caucasius). BHll ceepxy (A) K CHHJY 

(.E): 

1 - o6oHJ1TeJibHU JJYKoaHua; 2 - o6oHJ1TC1JbHwll 
'JpBKT; 3 - OOJJYUI8pHe KoHe'IHO!'O MOJra; 4 -
TeMeHHOA rmu; 5 - 3nH$HJ; 6 - 3pHTCllbH8ll 

.llOllJI cpe.a.Hero MOlra; 7 - poM6oBH.llH8JI SIMKB; 

8 - O))QllOll!'OBaThlA uoor; 9 - MOllKC'fOK; JO -
nepekpCCT 3PHTe./lbHblX Hepaoa; 11 - rHno$Hl; 
12 - cDHHHoA M<XJr; I-XII - ronoeHble HepBW 



PHc. 130. OpraH o6oHRHHJI JIIUepHUbl (Lacerta); napacarHTTIU11>HhlA (3KCUCHTJ>H'IHWA BCpTH

xa.TlbHblA npollWJbHblA) pa3pe3 ronOBbl: 

1 - npeAD.BepHe; 2 - Hap)')KH311 HO~p11; 3 - BOMCpoH838JlbHbdt (11Ko6coH011) opnlM; ,, - OCHOllHU 

llOCOBall xaMCpa; .5 - X08H8 (BKYfPCHHllll HOl!qKI); 6 - roJIOBHt>A M03r 

oeanbttoe OKHO. Heo6xo.n.HMM no,llBIDKHOCTb nepHJJHMQ>bl noe1>1weHa, IC8K H y .npyna 

aMHHOT, 6Jiaro.nap.11 11onOJIHHTeJibHOMY OTBepcTHIO B KOCTHOH CTCHKe cnyxoeoA Kan

cyJibl - KpyrllOMY OKHY (fenestra rotunda). B nepenOH'IaTOM na6HpHHre BlfYTPCHHero 

yxa npHCYTCTeyeT Hacro.11ma.11 YJIHTKa, JI)"lwe ecero paJBHTa.H y Kp0Ko11HJ10B. 

OpzaH 3peHUR xapaKrepeH o6bl'lHblM )].JI.II aMHHOT cnoco6oM aKKOMO.llaUHH, npH 

KOTOpOM 3JlaCTH'IHblH xpyCTaJJHK 11e¢opMHpyeTCJl OXp)')KaIOmeR ero nonepe'IHO

nonocaTOA' peCHH'lHOR Mb!Wuei;t, CTaHOBSICb 6onee BblnyKJiblM (npH HaBOJJ.Ke Ha 

6JIHJKHe npe11MeTbl). OepeMemettHe wapoeH11Horo xpycTaJIHKa, HcnoJlbJyeMoe 

aHaMHH.SIMH, xapaKTepHO TOJlbKO )].JI.SI JMei;t, eepO.SITHO, BCJlC)l,CTBHe my6oKOH pe.nyic:

UHH rnaJ y HX npe11KOB, o6ycJIOBJJeHHOj;\ no.n.JeMHOj;\ XHJHblO. y THnH'IHblX .SllllCPHll 

paJBHTbl eepxttee, HHXHee eeKo H MHraTe.JJ.bHa.H nepenottKa, 3axp1>1eaeMW1 cneUH

aJibHOH MblWUCH. 

OpzaH o6oHRHUR CJIO.lKHee, 'ICM y aMQ>H6Hi;t. HocoBaJI nWIOCTb (pHc. 130) no.nen:etta 

CKJia.nKOH (paKOBHHOH) Ha eepxHJOIO, o60H.SITe.llbHyto qacTb H HHJIOUOIO, .ll.blXaTeJlbHyto 

(pecnHparnpHyto). Eme ecrb .no6aeo'lHa.H, HH}KIDl.11 'laCTb opratta 060H.11HH.S1, eocnpH

HHMa10ma.11 Jana.xH HJ XJ1.llKOCTH - JlK06COHOB (HJIH BOMepoHaJaJibHblH) opraH (3), 
KOTOpb!H OT.D,eJieH OT HOCOBOH IlWIOCTH ( 4), HO CBSIJaH KaHaJIOM c pcrroeoi;t IlWIOCTblO 

H IlO.ll.KJIIO'lCH K XHMH'ICCKOM)' aHaJIHJY ee co11ep.lKHMOro. HeKOTOpble qewyi!:'laTble (Ha

npHMep, eapaHbI, JMCH) BHOC.SIT B flOJIOCTb .SIK06COHOBa opraHa npo6bl llJUI aHaJIHJa, 

co6paHHble HJ 803,!lyxa HJIH c cy6c-rpaTa npH nOMOlllH TOHKOJ'O, )VIHHHOfO H UO.U:BIDIC

HOI'O pa3.llBOCHHOI'O Ha KOHUC .SIJblKa. 

Opraaw ~eaapeHHR. B crpoeHHH H nponopuruoc 'leJJ:JOCTI{Oro annapara JaJIOJKe

Hbl ero 6onee BblCOKHe, 'ICM y aMQ>H6ui;t, cnoco6HOCTH K Jaxeary 1106bl'IH. Do.nee yJKa 

poroeW1 noJIOCTb, 6onee BblCOKH H nrurnee eoop}')KCHbl Jy6aMH 'leJIJOCTH; 6Jiaro11apR 

MHHHOH wee Bblllle no.neu.JKHOCTb roJIOBbl H JJOBKOCTb npH noBJJe .n.061>1'IH. 11JblK llJUI 

JaXBara 1106bl'IH HCnOJlb3YCTCff CJ1a60, CCJIH He C'lHTaTb xaMeJICOHOB, KOpoTKHH Sl3blK 

MO)l(CT CJl}')KHTb MaHHnyJiffTOPOM BHyrpH poroeoj;\ nOJIOCTH, lVIHHHbllt fflblK, KaK y 

eapaHa, o6cJI}')KHeaeT JlK06COHOB opraH. 

y xaMeJICOHOB .SIJblK c TOHKHM Tpy6'laTblM CTe6eJibKOM H KpynttoA 6ynaeoA Ha 

KOHUe, co11ep:iKamei;t )l(eJICJbl H MblWUbl, Bbl6pacb!BaeTCSI ,Hll:.10 CM H 6onee. Opo.U.Wlb

Hble MbIWC'lHble BOJJOKHa I'OTOBffT JlJblK K 6pocKy, co6~pa.H CTe6eneK B rapMOWJCY 

H HaCa.JKHBaH Ha TOp'lalllYIO enepe.n CKOJib3JCYIO KOHH'lCCKyto Konyny IlO.ll'b.SIJbl'lHOJ'O 

annapaTa. B peJyJibTare peJKoro coKpameHIDI .KOJibUCBhlX BOJIOKOH TpY6KH rapMOWKa 

261 



COCK.8Jlb3YBaeT c KOH)'Ca, TOJJKM 6yJiaey enepC,n. IlpHKJICHB3HHIO .1106wrn K 6yJiaBe 

cnoco6CTBYeT JlHilKHA ceKpeT l1Ce.JIC3, HeKaropu .11ecpopMaUHH 6yJiaBY MYWuaMH no

BYWaeT IIJlOTHOCTb KOHTaicra. 

Y qepenax :mMeHa 3y6oe poroeYM 11eXJioM, cnoco6HYM K HenpepYBHOMY POCTY 

(6e3 xapaKTepHoit JIJUI 3y6oB nepHOJJ.HtlecKOit CMCHY), MOrJia 6b1Tb noJIC3Ha paCTKreJib

HOSIJIHYM npennM; 3TO MO:lKCT n;aTb HCKOTOPYJO IlO.ll,CKa3K}' K pa3peweHHIO 33ra.ll.KH 

npoHcxo:lK,!leHH.H qepenax. OTllH'i:H.H B cTpoeHHH llCeJIYllOllHO-KHWellHoro Tpaicra OT 

JIJlryillKH y penTHJIHit HeMHOl"OllHCJICHHbl.. IlHW:CBO.ll, y HHX OTHOCHTC11bHO MHHHCe H3-

3a HX MHHHOit weH. CWibHO BblT.HttyTa H CJIO:llCHO AH«t>4>epeHUHpo8aHa 38.nHIDI KHWKa 

(pHc. 131 ), TIOllpa3ll;eJICHHaJI Ha 3 OT.ll,eJia - CJienyIO (22), TOJICTYJO (21) H np.HMYJO 

(18) KHWKH; IlOCJ1CllHJUI OTKPYBaeTC.H B KJIOaK}' (17). IlO,!VKeJIY.LJ,OllHa.H llCeJie3a (JO) 
npHJieraeT y RW:CPHU K llCeJIY.ll,KY ( I I) B BK,lle IIJlOTHOit 6enoA JICHThl. CeJie3eHKa HMeeT 

BH,Ll Bbl.n1Hyroro IIJlOTHOro TeJT.hUa. 

OpraHw .!IWXaHHR. PenTHJIHRM, KaK H eceM aMHHoTaM, npHcYlUe pe6epHoe, 

BC3Cbl.83TeJibHOe .!lblxaHHe, OHH HanOJIHSUOT JICfKHe, paCWHPRSI HX BMeCTe c rpy.!lHOA 

ICJleTICOA. POTOBWI IlOJIOCTh, DIC H HOCOBYe IlOJIOCTH, JIHW.h nacCHBHO nponyCKaeT 
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PHc. 131. Bcicp&rra.11 CllMKA Ka.BKa.JCXOA 
araM&1 (Stellio coucasius): 
I - 'l"paxe.11; 2 - HapyxHaa flpeMHU &eHa; 
3 - WHTOBH.llH8.R lKeJleJa; 4 JICBBJI n,yra 
aoprw; 5 - nero<1Haa ap-repu; 6 - cepAUe; 

7 - ncrxoe; 8 - aopoHKa a.AuellQIUI; 9 -
1'0KIWI KltWKll; /0 - RQ.111kellyJlO'IHllll ll:e/le

Ja; // - lkeJIYJlOK; /2- lUNHHK; /J - Hall· 
RO'IC'IHHK; 14 - llRUeBo,!l; /5 - TaJOBU 

&eHa; /6- DO'IXll; /7- IC.llOaKll; 18 np!l

MA.11 K.KWt:a; /9 - MO'ICBOR Ry:JWpb; 20 -
6plOWHB.A. BeHa; 21 - TOJJCTaa ICHlllKa: 22 -
CJiemlll KHWKa; 23 - J1BeHll.!l.UBTHl1CpcTH8JI 

KHUJKa; 24 - lKM'IHWlt npwp&; 25 - ne

'leH&; 26 - 38JUtA.ll nomu1 eeHa; 27 - naa.

DIOll.H'IHWe 8P'fCpKJI K BeHa; 28 - npllBU 

.ayra aoprw; 29 - o6U18JI COHHU aprepKll; 

30 - BHyrpeKHllll llpCMH8ll BeHa; JI - COH• 

HWR nporoK; 32 - Hal'}'lK.Hall COHH8ll apte
ptUI; 33 - llH)'tpeHKJUI COHHatl aprepHA' 
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Pac. 132. CTPOCHHe ccp.Aua H maaHwe avrePH8JlhHWC CTB01IW IC8JIK83C¥L>A araww Stelllo 
caucasius: 
A - BKll c 6pioxa; 6 - BKJl anono6opora c 6pioxa H C38,1Uf, CTeHKa lKCJI)'llO'Ual 'l8CTH"IHO CHJITB, 11JJOCKOC11. 
pa.lpeJa oOOJHa'leHa BCpTHKanbHOR IUTpHXOBKoR; 1 - COHHbdl npoTOK; 2 - HBPYJCIU COHHaJI apreplUl; 

J - BH)'TpeHHJUI COHHU aprepHJ1; 4 - o611.l8ll COHHU aprepHJ1; 5 - JICllllJI ,izyra aopn.i; 6 - JICBOC npe,a

cep,11He; 7 - JICm'IHBJI aprepHJ1; 8 - npaeoe npe.llCCPllHe; 9 - npaellJI ,izyra aopn.i; JO - BClfIPaJibHU 

1CBMepa lKCJI)'JlO'IKA; I 1 - HenonHU neperopo.zuca llCCllYJ1<>'1JCa; I 2 - KpaR npaeoro 1111>HOBelfIPHKYJIJIPHOl'O 

OI11Cpc11U1; /J - ,11opcanwwi 1CBNepa JeJIYllO'WI; 14 - BXOll B np8B)'JO JlYf'Y aopn.i 

803,lzyX. fiOJll,llH H3b1Ka HaxO,llHTCH BXO,ll B fOJ)T8Hb, ICOTOPYJO npo,llOJDKaeT 'lp8XeH. Clce
JICT ropTSHH o6paJOB8H nepCTHeBH.llHblM XPRIUOM H napoA qepnaJIOBH.llHblX xpRmeA, 

Me.lK.lIY KOTOpblMH pacnOJioxeHa npO.llOJibHSR ropTaHHrut We.Jib. TpaxeR (pHc. 131, J) 
BblTRHyra COOTBeTCTBeHHO .llJIHHe WeH H apMHpoeaHa UOJIHblMH XPRIUeBblMH (HHO

f,lla KOCTHhlMH) KOJibUaMH, npe,lloTspamaIOIUHMH ee cnanaHHe. EC KOHeu COe.LlKHCH c 

JICllCHMH ,llBywl KOPOTKHMH 6poHxaMH. 

3Ha'IHTeJlbH8R 'laCTb o6'beMa 11erKHX ( 7) 3aHRTa ruIOTHOA ry6'1aToA MaccoA c 

IlOJIOCTRMH, XO,llaMH BHyrpH H TOHKOCTeHHblMH KaMepaMH Ha KOHllaX HJIH ,ll8Xe 

BblilH'IHBaHHRMH HapYJl(HOA CTeHKH JICrKOro (11ero'1Hble MeWKH xaMeJieOHOB). IlpH 

BCHTHJIRUHH JICrKHX BOlll)'X JailOJIHJleT R'leAKH ry6'laTOlt TKaHH H 06.llyuaeT CTCHKH 

xo,lloe TPaH3HTHoA cTPyett. 

Kpoaeaocaa• c11CTeMa. Cep.llue y 6011bWHHcTea penTHJIHtt peanbHO TPCXKa

MepHoe (pHC. 132) - OHO CO,llep)l{HT ,llBa npe,llcep,llHH H )l(eJIY.llO'leK. ApTepHaJibHbltt 

KOHYC pacnaJICH Ha TPH maBHbIX apTepHaJibHblX CTBOJla, paJ,lleJlbHO OTXOAAIUHX OT 

J<:CJiy,llO'IKa. y KpOKO,llHJIOB cep,llue 'ICTblpeXKaMepHoe, HX ::KeJIY,llO'leK UOJIHOCTbfO pa.3-

.lleJieH carHTT8JlbHOA (npO,llOJlbHOA eepTHKa.JlbHOA) neperopO,llKOA. y BCex OCTaJlbHhlX 

)l(CJIY,llO'leK P83.lleJICH HCilOJIHOA neperopO.llKOA (pHC. 132, E, 11 ), KOTOprut, BblCTynrut 

OT JieeoA CTCHKH )l(CJTY,llO'IKa, JIC)l(HT He B carHTTaJibHOA, a BO ¢>poHT8JlbHOA (ropH-

30HT8JlbHOtt) nJlOCKOCTH H 'laCTH'IHO ,lle.JIHT ero Ha CilHHHylO (JJ) H 6plOWffY10 (JO) 
KaMepbI. ATpHOBCHTPHKy11HpHoe oTBepCTHe (J 2), pa3,lle.rrCHHOe Me:it<:npe,llcep,llHOA 

neperopO,llKoA Ha ,!lee nOJIOBHHbl, OTKpbleaeTcH e cnHHHyIO K8Mepy. Ecmt 6hl nepe

ropo.llKa ::KeJIY,llO'IKa CTaJia nOJIHOtt, ero 6plOWHfill KaMepa OK838Jl8Cb 6bl OTpC38HHOtt 

OT npe,llcep.llHA. 3Ta neperopo,llKa no11eJHa, nocKOJihKY npH.llaeT no11ocTH :it<:CJIY.llO'IKa 

U-o6paJHYJO KOH¢>HrypauHK> (Ha nonepe'IHOM pa3pe3e), npeepamaeT ee e HJOrttyryIO 

lllCJlb, B KOTOpoA KpoBb HJ npen.cep.11Htt <l><>PMHpyeT paCTIIHyrblA rp8JUleHT no CTCnCHH 



OKCHreHauHH - aprepHaJibHOlt xpoBH, CMCWaHHOlt H BCHOJHOlt. TpH aprepHaJibHblX 
CTBOJia Ha'IHHalOTCSI OT pa3Hb1X yqaCTKOB 3TOA lllCJIH H, CCTCCTBCHHO, flOJIY'lalOT npH 
CHCTOJlC JIC:CJIY.llO'IKa KpOBb paJHOfO Ka'leCTBa. 

ApmepuaAbHaJl cucme.Ma peITTHJIHA xapaKTCpHa BaJKHblMH 'ICpraMH, COCTilB1UllOlllH
MH noHSITHble nOCJJe.llCTBIDI ynoMsi:HYTbIX BbIWe npC.llnocbIJIOK (pHc. 132, A). Jlero'IHWI 
aprepHSI (arteria pulmonalis; 7) BH.llHa Ha 6p10WHOA CTOpOHe, HO cpaJy yxO.llHT B rny-
6HHy, nesas1 JJYfa aopTbI (arcus aortae sinister; 5) xopowo BH.llHa snepe.llH OT cep11ua, 
Ha'laJibHblit arpeJoK npasoA 11ym aopTbI (arcus aortae dexter; 9) seHTPaJJbHO npHKPbIT 
npe.llbl.llYlllHMH CTBOJJaMH. BblADJI HJ-no11 HHX, npasasi: 11yra nOCblJJaeT snepe11 .llBe 
o6mHe COHHble apTCpHH (arteria carotis communis; 4), KOTopble B6JJHJH roJJOBbI 11a10T 
BHYTPCHHIOIO (a. carotis interna; J), HapYJKHYJO coHHble apTCpHH (a. carotis externa; 
2) H nosopa'IHBalOT HaJa.n B Ka'leCTse coHHblX npOTOKOB (ductus caroticus; 1 ), sna
JUllOlllHX B JlYfH. CoHHble npOTOKM BOJHHKalOT HJ yqacTKOB KopHeA aopTbI 3M6pHoHa 
B npoMCJKYl'ICC Me)!Oly nepeolt H eropoit JIC:a6epHblMH aprepHaJJbHblMH .!JYTilMH (CM. PHC. 
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PHc. 133. KposeHOCH!Ul cucreMa HI.UepHUhl, na 
npHMepe KaBJC33CKO~ araMbl (Stellio caucasius). 
BH.!l CHH3y: 

J - H3p)'JKH8JI COHHAll aprepM.11; 2 - llHyrPeHHJIJI 

COHHIUI aprcpKR; J - BHYJllCHHJIJI .11pCMH3.SI BCH8; 

4 - Jicea.11 .ayra aopn1; 5 - Jiceoe npc.accp.aHc; 

6 - JICl"O'IHSJI ap-rcpH.11; 7 - :.'.CJIY40'1CK ccp.aua; 
8 - JIC!'O'IH3.SI BCHa; 9 - JICBOC JICncoc; JO - .e-
Jl}'lIOK; J J - JICBbllt teMCHHHK; J 2 - BblHOCJllUHC 

BeHbl nO'lcK; JJ - o6wa.si no.aB3.llOlllHllll aprcpHll; 

14 - 6c.apeHHblC aprepKR H BCHa; J 5 - BOporKIUI 

BCHa nO'IXK; 16 - XBOCTOBblC aprepHJI H BCHB; 17 -
npae8JI no11Ka; 18 - TaJOB8JI scHa; 19 - cncnu 

ICHWKa; 20 - 6pt0WH3JI BCHa; 21 - 3llll.HJIJI nOJia.11 

eeHa; 11 - BOpoTHSJI BCIUI nc'ICHH; 1J - aprepHH 

K KHlllC'IHKJcy; 14 - nC'ICHb; 15 - cnHHHSJI aopra; 

16 - nO.IU<JllO'IH'!HblC aprcpHll H BCHa; 17- npaeoc 

npe.acep.aHc; 18- npaB8.11 .ayra aopn.i; 29 - np888.11 

OOWBJI COHH8JI aprcplUI; JO- npaswlt COHHbllt npo-

TOK; JI - npaBIUI Hapymwl .llpCMIWI BeHa 



100, 2). Or npaBoA JJYrH OTXQZVIT TIUOKe o6e no,llKJllO'IH'IHble ap-repHH (a. subclavia; pHc. 
133, 26) K nepeJlHHM KOHe'IHOCUIM, nocne 'lero .llYrH aOJ)Tbl CJIHBaK>TCJI B cnHHHYJO 
aopTy (aorta dorsalis; 25). nocJieJlHJIJI JlaeT HeCKOJibKO BeTeeit K ne'leHH, :lKeJIYJll(}', 
KHllle'IHHK}', roH~M, IlO'IKaM H, HaKOHeu, napy 061UHX nonB3Jl0llIHhlX aprepHA (a. 
iliaca communis; 13) H nepexonHT e xeocTOBYJO aprepHIO (a. caudalis; 16). 

Pa3iJe.J1e11ue nomoK.06 1eposu y penmwiuu. Y Jllll.epHu nopuHH KpoBH pa.Jttoro ica

qecTBa e Ha'la.ne CHCTWibl nocrynalO'f HJ npencepJlHit e nopcaJibH)'lO KaMepy ::iKCTiyJlO'IKa 
H nepeTeKaJOT B ero BeHTpaJibHYIO KaMepy - BeH03HaJI (HeOKCHreHHPOBaHHaJI KpOBb 
HJ npaeoro rrpencepJlHJI) enepenH. npoTHB exona B npaeyJO nyry aoJ)Tbl OKaJblBaeTCJI 
nopUHJI apTepHaJibHOit KPOBH, npOTHB exona B Jiero'IHYIO aJ)TepHIO - BeHOJHaJI, a 
npOTHB exona B JieByJO nyry - CMernaHHaJI. npH CHCTOJle :lKCTiyJlO'IKa 3TH nopUHH H 
nona.naJOT B HaJBaHHble CTBOJlbl. 

y qepenax KpOBb B cep.lllle pacnpeneJIJleTCJI 'IO'IHO n\K JKe, HO B BeTRlleHHH KpyIIHhlX 
afYI'CPHaJibHblX CTBOJIOB ecn. OTJIH'IHJI. l<IDK.n,aJI nOJOOJJOlllf'IHaJI aprepHJI OTXQ.llHT OT npaeoA 
A)TH aoprbl coeMecrn:o c o61UeA COHHoA afYJ'CpHeit; HX o6henHHeHHe Ha.JblBaeTCJI 6eJblMJIH
Hoit aJ)TepHeA. CoHHblX npoTOKOB HeT, HO ecTb coeJlHHeHHe (y MHornx - PYJlHMeH
rapttoe) JiefO'IHOit aprepHH J<a::il(JlOit CTOPOHbl c COOTBeTCTBYJOlUeit eyroit aOJ)Tbl. 3ro 
TaK HaJblBaeMblit 6oTa.TIJlOB npoTOK (CM. c. 209, CM. pHC. 100, 5). AprepHH K xe.rry.zucy, 
ne'leHH H KHllle'IHHK}' OTXOJlJIT y qepenax OT 11eeoA eyTH aoJ)Tbl. 

Y KpOKOJlHJIOB, 0611anaTe11eit 'leTblpexKaMepttoro cepnua (pHc. 134 ), HJ 11eeoro 
:iKeJIYJlO'IKa, no11yqa10lll.ero 'lepeJ 11eeoe npencepnHe 'IHCTO apTepHaJibHYJO KPOBb OT 
11erKHX, otta nocrynaeT e npaeyJO nyry aopTbl (8), a HJ npaeoro ::iKe11yno'IKa, K}'Jla 
qepe3 npaeoe npencepnHe rrpHXOJlHT KpOBb no eeHaM 60Jibrnoro Kpyra, Ha'IHHaeTCJI 
o61UHH CTBOJI 11ero'1HblX aJ)TepHH (3). TaKHM o6paJOM, cepJJ.Ue UCJIHKOM nonpa3Jle
JieHo Ha nee nOJIOBHHbl, H eCTb He06XOJlHMbie npennoCbLJIKH H ,l1JUi HecMelllaHHOro 
icpoeoo6palll.eHHJI c noJIHblM pa:me.JieHHeM Kpyroe. Ho ecTb ellle H 11eeaJ1 nyra aopn.i 
(2), KOTOpaR Ha'IHHaeTCJI BMecre c Jiero'IHblMH aprepHJIMH OT npaeoro :lKe.JIYJlO'IKa H 
tteceT HJ Hero eeHOJffYIO (HeoKcHrettHpoeaHHYJO) KpOBb cttoea B 60Jibrnoit KPYT· Otta 
nae-r KPYilHYIO BeTBb K paJHblM 'laCTJIM nHweeapHTCJlbHOit Tpy6KH (pHC. 134, 17) H B 
KOHUe (16) CJIHBaeTCJI c npaBOH nyroit B cnHHHYJO aopTy (18), TeM caMblM Bb1Jbl88JI 
CMellIHBaHHe apTepHaJibHOit H BeHOJHOit KPOBH. EcTb Me:lKJIY JlYTaMH aOJ)Tbl H ewe 
onHo coenHHeHHe - naHHuueeo OTBepcTHe (foramen Panizzae, 9) B TO'IKe BJaHMHoro 
nepece'leHHJI Ha BblXOJle HJ cepnua. JifraK, KpOBb HJ npaeoro :lKe.JIYJlO'IKa KPOKOJlHJIOB 
MO:lKeT 6bITb HanpaBJieHa KaK B MaJiblH KPYT. no Jiero'IHOit aprepHH, TaK H B 60JibllIOA 
KPYT - no 11eeoH nyre aopTbI. no11ara10T, 'ITO 3TOT Bb16op onpeJle.JIJ1eTCJ1 nponycKHoA 
cnoco6HOCTblO MaJIOro Kpyra, KOTOpaJI peryJIHpyeTCJI TOttyCOM Mblllle'IHblX BOJIOKOH B 
CTeHKax TaK HaJbIBaeMoro Jiero'IHOfO KOttyca, Be.llYlllero HJ npaeoro :JKCTiyJlO'IK.a B CTBWI 
11ero'1HbIX aprepH"it CrettKH Kottyca yca:JKeHbl HJHyrpH KopoTKHMH coenHHHTCJibHO
TKaHHbIMH BblCTynaMH, o6p3.3YJOWHMH TaK HaJblBaeMblit JaJy6peHHbIH KJianaH (pHC. 
134, B, 15), cnoco6Hblit 3<l><l>eKTHBHO orpaHH'IHBaTb KpoeoToK. npH JlblXaHHH npo
nycKHaJI cnoco6HOCTb MaJIOT'O KpYTa Be.JIHKa, KpOBb HJ npaeoro ::iKeJiyJlO'IKa HJleT B 
OCHOBHOM no Jiero'IHblM apTepHJIM, a HanOJIHeHHe Jieeoit JlYfH noHHJKeHO, H B Hee 
'lepeJ naHHUUeBO OTBepCTHe MO:lKeT nepeTeKaTh apTepHaJibHaR KpOBb HJ npaeoA 

JlYTH. B noneonttoM nOJio:lKeHHH 11erKHe He <l>YHKUHOHHPYJ01\H JaJy6peHHblit KJianaH 
OCJia611J1eT KPOBOTOK B MaJIOM Kpyry JlO ypoBHJI co6cTBeHHbl~ nOTpe6Hocreit JierKHX, 
neeaJ1 nyra aopTbI noJl)"IaeT xopornee Hano11HeHHe H 'lepeJ naHHuueeo OTeepcme Ha
npawrneT KpOBh TaKJK:e B OCHOBaHHe npaeoit .nyrn, JlOCTaBJIJllOWeit ee KO BCeM opraHa.M 
Tena, B TOM 'IHCJIC K cepne'IHOA MblllIUe (no KopoHapHoit ap-repHH, pHC. 134, B, 19) 
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PHc. 134. Cep,a:ue KJ>OKQIUllla c r.rrasHWMK aprepKam.HwMH CTBOJtaMH: 

A - BHeWHHA Bll.ll c 6p10:u; E - tf>pan.teHT ( crop6yunca• ), OTJleJICHHblA tf>poHTallbHblM (ropH30HTallbHWM) 
JJ83PC30M, BH.ll co cnHH1>1; B - cxeMa nOTOKOB KpOBH B yCJJOBIDOC lallepllCICM JllilxaHHJI (B nOJIBODJIOM no

JlODHKH), Koma nenote llJYHTHpoB8Hbl noroKOM 'lepeJ mlHHuueso OTBepcnte; I - 6e31>1MJ1HH1>1e aprepHH; 
2 - neBall izyra 80pYhi; 3 - o6wHA CTBOll JICf"O'IHblX aprepHA; 4 - pacnOJIOlKeHHe (np<>eKUllll) naHHlUlCB8 

OT'BCpcllUI; 5 - nesoe npc11ceJll1He; 6 - lUJ!YllO'IKH; 7 - npasoe npc11cePJ1He; 8 - npaBaR .ayra llOpTbl; 9 -
118HH1IUCBO OTBepcnte; 10 - npashiA JKe.JIY.llO'feK; / / - neBhiA JKe.JIY.llO'ieK; 12 - nO/lyJIYffHhie KJ1anaH1i1; 

lJ - npaBaR nOJIKJOO•Uf'!HaR aprepHJI; 14 - o6UlHA C11IOJl COHHblX aprepHA; 15 - «.11el"O'IHblA JCOHYC• -
BWX0.11 B JICfO'IHYIO aprepHIO c 383)'6peHHHM KJUlrulHoM; 16 - JCOHe'IH~ <rrpelOK JJeBOA Jl)TH 80P1D1; 17-
aprepHll K ICHllle'IHHIC)'; 18- CIUIHHall aopTa; 19- noro1t JCPOBH, nocrynlUOUUIA B JCOl)OH&PHYJO apTeplDD 

K MOJry (no COHHblM aP'fepHJIM, 14). no cym nena, cepll.C11HO-COCY.llHCT8JI CHCTeMa 

nepeKJIJO'laeTC.R Ha pa6oyY c O.llffHM KpyroM, KOTOpblA o6CJJ)')KHBaeTCJI nO'ITH HCKJIJO

'IHTC.llbHO npaBblM :lKCJIYll.O'IKOM. BolMOJKHO, B CBJIJH c 3THM ero CTeHKH OTHOCHTe1IbHO 

TOJICThl - He TOHbWe, 'ICM y nesoro. 

BeH03HOJl cucme.Ma .11w.epuu (HanpHMep, KaBKa3CKoA araMbl) no csoeMY BeTBJie

HHJO 6nHJKa K TOM}', 'ITO xapaKTepHo ll..1Ul n.11rywKH. To11Ho TaK JKe KruK.IJ.8.JI 6e.n.peHHa.R 

seHa (CM. pHc. 133, 14) paJeeTBJI..ReTC.R Ha BOpoTHylO BeHY nO'IK.H (15) H TaJOBYJO BCHY 

(18), KOTOpaJI, CJJHBaJICb co ceoeA napoA, <PopMHpyeT 6pJOWH}'JO BCHY (20). Ho :mecb 

B BOpOTHble BeHbl nO'ICK CJaJUI Bna.D,aJOT eIUe napHble BCTBH XBOCTOBOA BeHbl (16). 
BplOIUHa.R BeHa o6'be.llHHJleTCJI c BeHaMH OT KHIUC'IHHKa B BOpOTHYIO BeHy ne'leHH. 

Ilapa BblHOC.RIUHX BeH no11eK (12) T.RHeTc.11 anepe.ll no 6oKaM OT cnHHHoA aOP'fbI, Ja

TeM BOJJie npasoA fOHa.D,bl 3TH BCHbl 061.e.n.HHJllOTCJI H o6paJYJOT Ja,llHIOIO nonyio BeHY 

(21 ), KOTOpa.R TYT JKe norp)'JkaeTCJI B D,JIHHHblA OTpOCTOK ne"leHH H npoHHJblBaeT ee, 

npHHHMaJI BHyrpH Hee ne'ICHO'IHble BCHbl. Or nepeJJ.HeA l.!aCTH TCJia KpOBb co6upaeT

CR B npaeoe npencep,llHe no JlBYM CHMMeTpH'IHblM nep~HM nMhlM BeHaM, JCa)K,llaJI 



H3 KOTOpWX <f>opMHPYCTCJI CJIHJIHHCM HapyxHOA J1peMHOR BCHbl (JJ), BHYfPCHHeA 

JlpeMHOA (J) H no.nKJIIO'IH'IHOR BCHbl (26). Or JiellCHX JmOJib TJ)axeH K cep.iu.zy TJIHCTCJI 

e.a.HH3j{ nero'IH3j{ eeHa (8). 
Opnuu.a BblJleJleHHJI. Ta30Bble (MCTaHe<f>pH'lecKHe) no'IKH JIIUCPHU (pHc. 135, 7) 

npe.nCTaBJICHbl napoR npo.nOJibHO BbJTJIHyTblX KOMnaKTHblX ren, CHJibHO c.nBHHYfblX H8-

38,ll, H .naxe HeMHOro JaxOMIUHX Ja KJIOaKY. Kax..1uu1 nocb1J1aeT KOPOTKHA MO'ICTO'IHHK 

(8) B cnHHHYIO CTeHKY KJIOaKH. OreepCTHe YJKOro H .nJIHHHOro MO'ICBOro nyJhlPJI (14) 
OTKpbIBaeTCSI Ha 6plOWHOA CTCHKe KJIOaKH nponrn OTBCpcTHA MO'leTO'IHHKOB. 

jlmepHUbl cnoco6Hbl KOHUCHTJ)HpoeaTb MO'ly, OCTaBJIJISI B HCA ecero 7 % 80.Ilhl. 

IlopUHJI TaKOR MO'IH BblfJISl,nHT, KaK 6eJIOBaTblA KaMeweK, COCTOSIIUHA Ha 93 % HJ 

MO'ICBOA KHCJIOTbl. B TO }KC epeMSI no.no6HO .npyrHM penTHJIHJIM, HO B OTJIH'IHC OT 

DTHU H MJICKOnHTaIOIUHX, SllUCPHUbl He MOryr pea6cop6HpoBaTb eo.ny HJ nepBH'IHOA 

MO'IH nponm OCMOTH'lecKOro rpa,!lHeHTa (nOCKOllbKY He HMCIOT neren:b feHJie B n()l{KaX -

CM. c. 405 H CM. pHc. 175 ). Ha6JI10.naeMaJ1 pea6cop6UHJI y 'ICwyH'laTblX penTHJIHR 800-

MO)l{Ha TOJibKO 6Jiaro.napsi. 'IPCJBbl'laRHO HHJKOH paCTBOpHMOCTH MO'ICBOA KHCJIOTbl, B 

eH.ne KOTopoR ne'leHb CBJIJbleaeT aMMHaK. HJ KJI)'OO'IKOB He<f>poHoe, o6paJoeaHHWX 

aprepHoJiaMH, B npocBeT KaHaJibUCB (e 6oYMCHOBbl KancyJihl) cHJioft apTepHaJibHoro 

,!l,llBJICHHJI BbOKHM8CTCSI J1Jla3Ma KpOBH, 06pa3yt01U8J1 nepBH'IH)'IO MO'I)'. fio Mepe .ll.BH

)l{CHHJI no HJBHTOM)' KaHaJibl.cy 3nHTCTIHR ero CTeHOK aKTHBHO HJ8JICKaeT HJ nepBH'IHOA 

Pac. 135. M<>11cnonOBllJI CHCTCMa CBMU8 

araMbl (Stellio caucaslus). BMJJ. CHHJy: 

1 - cnHHHIUI aovra; 2 - npKlUlTOK CCMCHHHXA; 

3 - HBJlnO'IC'IHHK; 4 - PYllHMCHT 11AucBOJ1a; 

5 - CCMJmpoeo.n; 6 - TalOBaJl BCHa; 7 - nO'l

u; 8 - BTOPH'IHlilR MO'ICTO'IHHK; 9 - napmdt 

JtOnyJlllTHBHlilA opraH (hemipcnis); 10 - BO

J)OT'Ha.A &eHa no<1KM; 11 - KJ1oaK8JlbHBJ1 wen.; 

12- XBOCTOBIUI aprepHll; 13 - npllMaJl KMW

u; 14 - MO'ICBOA ny31ilpb; 15 - BYHOCllWHC 

BCHlil nO<leJt; 16 - OCHOBBHHC 381lHCR nOllOR 

BeHM; 17 - npeawl cewcHHHJC 

17 

16 

3 

j 
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MO'IH IJJJOK03y, aMHHOKHCJ10Tlil, 8HT8MHHbl, 3JleJCTpOJIHTbl (npeqe ecero, COJJb). Bo3-

HHKllUUI 8 pe3YJibTaTe paJHHUa OCMOTHlleCKOro .naMeHHff Me:JK.llY nep8HllHOR MOllOR H 

KJ>08bl0 cnoco6cTByeT nacCH8HOR .nH<t><t>yJHH BO.nbl CKB03b CTeHKH KaHaJibUe8 8 KP08b. 

fipH MaJleRweM no8blllleHHH KOHUeH'rpaUHH MOlle8oR KHCJIOTbl 3TO KpaRHe Ma.110 

paCTBOpHMOe coe.nHHeHHe 8hlna.naeT 8 OCMOK H TaKHM o6pa30M y,naJISleTCSI HJ pac

TBOpa. MOiia 8 8Hlle 6enoR KaWHUbl HJ KPHCTa.Jl.IIHK08 MOlle8oR KHCJIOTbl CTeKaeT no 

MOlleTOllHHKY 8 KJIOaKY, r.ne MOJKeT npo.!lomKaTbCSI ee 06e380:lKH8aHHe .no .!lOCTIDKeHIDI 

ynoMsittyroro 8b1We nmauarem1. 

IlOJmawe opraew. Y caMua siRue8HllHble ceMeHHHKH (pHc. 135, 17) no.n8eWeHbl 

Ha 6pbDKeRKe K cnHHHOR CTeHKe 6plOUIHOR nOJIOCTH; K ceMeHHHKY npHJieraeT npH

,!laTOK ceMeHHHKa (2), OCTaTOK TYJ108HlUH01i nOl{KH (Me3oHe<t>poca), Hrpal01UH1i pOJib 

nocpe.uHHKa MeJK,ny ceMeHHHKOM H cewmpo8o.noM (BOJibcP08blM KaHaJIOM; 5). noJa.lIH 

roHa.nbl pacnOJiaraeTCsi MaJieHbKHH naJibUe8HllHbI1t Ha.nnoqellHHK (3). CH.JibHO HJ8HToR 

ceMsinpo8o.n npH 8na.neHHH 8 KJIOaKy o6'be.nHHeH c 8TOPHllHblM MOlleTOllHHKOM. 

B KOHUbI nonepellHOR KJioaKanbHOA me.n:H ( 11) y caMU08 RmepHu H JMeR OTKPb18aIOT

csi napHble KOnyJUITH8Hble opraHbl (9), Jle:lKamHe 8 cneuHaJibHblX nOJIOCT.RX OCH088HHSI 

XBOCTa. 3To TOJJCTOCTeHHble MeWKH, cnoco6Hble Ha6yxaTb Ja cqei- npHTOKa Kp08H H 

81.i180pallHBaTbCSI HapYJKY. 5yJIY'IH 88CJleHM 8 KJIOSKY caMKH, OHH cnoco6CTBYJOT 8HY

TpeHHeMY ormo.noTBopeHHJO. 

y caMU08 KpOKO)lHJ108 H llepenax 8HyrpH KJIOaKH HMeeTCff HenapHblA, XOTSI H 

npo.nOJJbHO pa3.1180eHHblR, KonymrrH8HblA opraH. fipH Ha6yxaHHH OH 8bl.!l8HraeTCSI 

33 npe.ne.nbl KJioaKH. 

y caMKH araMbl SIHllHHK (CM. PHC. 131, 12) HMeeT 8Hll 8HHorpa.nHoR rpo3.11H H3 

p83HhlX no 8eJIHllHHe <t>OJIJIHKYJJ08 (co.nep:lKamHx 8HyrpH siRueKJteTKH Ha pa3Hb1X cTa

nHsix HaKOnJJCHHSI :llCeJITKa). C6oKY OT T'OHMbl WHpOKOA JleHTOR npoxo.nHT siRueeo.n 

(MIOJIJ1epo8 KaHaJI; 14), HallHHalOlUHACSI 8nepe.nH WHPOKOR 80pOHKOR (8). 3a.nHHM 

KOHUOM RRueeo.n OTKpblBaeTCSI 8 KJIOaKY 8nepe.llH OT OT8epcnu1 MOlleTOllHHKa. 

PernH.nHH - noRKHJIOTePMHble :lKH80THMe, HMeIOT HenocrosiHHYJO TeMnepaTYPY 

TCJia H npHTOM 3KTOTepMHbl, 388HCHMbl OT 8HCWHHX HCTOllHHK08 Terma. npH OTCyr

CTBHH TeMnepaTYPHOro rpa.nHeHTa, HanpHMep, 8 TeppapHYMe 3TH :lKH80THble HMCIOT 

npaKTifllCCKH TY :lKe TeMnepaTYPy, qro H oKpyJKaK>masi HX cpe.na. B ecTecTBeHHo1t JKe 

o6cTaH08Ke, Kor.na JKH80THblC MOryr ceo6o.nHo nepeMeman.csi MeJK,ny HarpeTbIMH H 

npoXJJMHblMH MCCTaMH HJIH H3MeHwrb nOJlO:llCeHHe TeJla no OTHOllleHHIO K HCTOllHH

KaM TeTIJia, penTH.JlHH cnoco6Hbl no.n.nep:lKHBaTb C80IO 8HyrpCHHIOIO TeMneparypy Ha 

nollTH nocrosiHHOM ypo8He. TaK, HanpHMep, TexaccKaR myxaSI HryaHa Cophosaurus 
texanus 8 TelleHHe 8cero .nHsi cnoco6Ha Ja clleT TepMoperyJtSIUHOHHOro no8e.neHHR 

no.n.nepJKH8aTb TeMneparypy TCJJa Ha YP08He 38,S °C, HeCMOTpSI Ha 3HallHTeJlbHbie K0-

11e6aHHff TeMnepaTypbl 803,ll.yxa 8 3TOT nepHo.n. 5oJJblllHHCT80 pennuTHR C'rpeMHTCR 

no.n.nep:iKH8aTb TeMnepaTypy Ha CTJ)OT'O onpe.neJJeHHOM H nocTOSIHHOM yp08He, KaK 

npa8H.JIO, C08na.naiomeM c TeMneparypHblM onTHMYMOM .nesiTe.JlbHOCTH 6oJJbWHHCTB8 

RK1Ue8apHTC11bHbIX <t>epMC'ff1'08 (OKOJJO 40 °C). Y rarrepHH, CaMOR «XOJIO,nOJII06HBO!b 

penTHJIHH MHpa, TeMneparypa Tena 8 nepHo.n OOblllHOR .nJJSI Hee HOllHOA a.KTH8HOCTH 

ocTaeTcsi Ha ypo8He 6- 13 °C. TeMnepaTypHbie npe.nnoqTeHHSI 8Hll08 c HOllHOR aK

TH8HOCThJO K OOnbWHHCTBa .l(He8HhlX JMelt 061.ill{HO JieJKaT 8 npe.ne.n:ax 29- 30 ·c. )1,nR 
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MHOrHX pellTK.11HA }'MepeHHOl"O nm1ca OfollaTCJlbHa 3HMHJUI Crul'IKa, T. e. npe>.!lOJDCH• 

TeJlbHOe npe6b1BaHHe 8 YCJI08IDIX Heo6bl"IHO HHJKOA TeMneparypbl (cpemi1 H Tella), 'ITC) 

Heo6X0.!1HMO .!lJUI HOpMaJJbHOl"O CTaHOBJiemm HX penpo.!1YKTH8HOl"O <t>HJHOJlOrH"leCKOl"O 

UHKJJa. B nepHO.!l cm1"IKH 3Heprent"lecKHe mrrpe6HocTH CHIDKalOTCR .!lO MHHHM}'Ma, 

no"ITH npeKPawaeTCR nHweaapeHHe, naDalOT cep.!le"IHblA pHTM H CKOPOCTb JCPOBOTOKa, 

pe3KO CHH:>K:alOTCR .!lbIXaTCJlbHasl aKTH8HOCTb, .!lewreJibHOCTb 8blJle.JIHTe}lbHblX opraHOB, 

3<tJ<J>eKTH8HOCTb HMM)'HHOA CHCTeMbl. 

IlpH 8blCOKOA TeMnepaType H He.!lOCTan:e nHWH peIITHllHH 6blCTpo TepRIOT 8 eece, 

nocKOJibKY ypo8eHb HX MeTa60J1HJMa 8 3THX yCJI08IDIX cy:wecTBeHHO BOJpacTaeT. O.n
HaKo H npH HHJKHX TeMneparypax penTHJIHH TO:>K:e MOryr TepRTb Macey HJ-Ja pe3KOl"O 

na.neHHSI cKopocm nHwe8apeHHSI. B UeJIOM, npH mo6blx YCJI08HSIX yposeHb OCH08Horo 

o6MeHa (6a3aJJbHOl"O MeTa6oJIH3Ma) COCTaBJIReT y penTHJIHA 8Cero 10- 20 % TaK080l"O 

fOMOA°OTePMHblX ( .-reIDIOKP08HblX•) :>K:H80THblX. BepoRTHO, HMeHHO n03TOM}' nODaBJUl

K>wee 60JiblllHHCTBO pennuJHH OKa3bI8aK>TCSI Hecnoco6Hb1MH 8bl.!lepJKHaaTb .!lJIHTeJlb

Hble <t>HJH"lecKHe Harpy3KH H nepe.!l8HfaK>TCSI KOPOTKHMH pb18KaMH, 8 XO.!le KOTOPblX 

HCTO"IHHKOM 3HeprnH .!lJlR MYCKYJibHblX COKPaweHHA CJI)')ICHT rJIHKOJIHJ - aHa.3po6Hblit 

pacna.n fJIK>K03bl .!10 MOJlO"IHOA KHCJIOTbl. fJIHKOJIH3 o6ecne"IH8aeT perrmnIDIM 6blCTpblA 

.!lOCTYfl K HCTO"IHHKaM 3HeprHH, HO cnoco6CT8yeT HaKonneHHK> 8 Kpo8H MOJIO"IHOA 

KHCJIOTbl. 3'J'o JHa"IHTCJlbHO CHIDKaeT KHCJIOPO.!lHYK> eMKOCTb KP08H, nOCKOJibK)' npH 

no.!lKHCJieHHH na.naeT cpo.!lcT80 reMorno6HHa K KHCJIOpo.!lY (cM. c. 151). 0.!lHaKo 3TO 

:>K:e o6CTOSITe.11bCT80 n0380JISleT penTHJIHRM nerKo nepeHOCHTb 60JiblllHe nepena,nbl B 

o6ecne"leHHH HX KHCJIOpo.!lOM. TaK, HanpHMep, JMeH, S1wepH1.1,bl H KpOKQLlHJibl 6e3 Tpy.na 

nepeHOCSIT npe6b18aHHe 8 aTMoc<t>epe "IHCTOl"O aJOTa 8 Te"leHHe 30 MHH, a "lepenaxH -

8 TetfeHHe HeCKOJibKHX "laC08. IlpaB.!la, nonHoe 80CCTaHOBJ1eHHe aKTH8HOCTH nOCJte 

.llJIHTeJibHoro aHa.3po6Horo 3Heproo6MeHa JaHHMaeT y "lepenax TIUOKe HecKOJlbKO "lacoe. 

IlpH HH3KHX TeMneparypax ypo8eHb MeTa60JIH3Ma y npecMblKaK>WHXCSI He8b1COK, HO 

8 HHTep8a.rie OT + 30 .!10 +40 ·c OH CYIUeCT8eHHO 803pacTaeT, n0380JISISI :lKH80THblM 

npoSIBJISITb HCKJIK>"IHTCJlbHYK> aKTH8HOCTb. y 8Cex JMeA JaTpaTbl 3HeprHH .!la,)l{e npH 

6blcTpoM .!18HXeHHH 8 cpe.!lHeM JHa"IHTCJlbHO HIDKe, tfeM y JU.l..{epHU CXO.!lHOl"O paJMepa 

H Maccbl (8cero 31 % JaTpaT nocne.!lHHX). 

XOTII 8 HopMe .!lbOOlHHe y npecMblKaJOlllHXCSI ocyIUeCTBmICTCR nerKHMH, npH pelllaJO

m.eA po.r!H rpy.!lHOA KJieTKH y MHOrHX HJ HHX, oco6eHHO y SIWePHU, 8 aicre .!lblXaHIDI 

MOryT Y'faCT808aTb H .!18H:>K:eHHSI .!lHa pOTOfJIOTOtfHOA nOJIOCTH, "laCTO C8Sl3aHHble c 

BeHTHJISIUHeH OfiOIDITeJibHblX opraH08, a He JiefKHX. 06HapyxeHO, tfTO Y SllllepHI.1, .!lbl

xaTCJibHblA pHTM 8 6onbllloA Mepe Ja8HCHT OT reMneparypbl TCJia. TaK, y nyCTblHHoA 

HryaHbI (Dipsosauru.s) npH n08blllleHHH TeMneparypbl TCJia c +32 .!lO +44 ·c .!lblxaTCJib

HblA pHTM 80JpacTa.ri c 9 .!lO 59 .!l8H:>K:eHHA 8 MHHYTY· Y rarrepHH JaperncrpHpo8aH 

caMblA HHJKHA llJISI npecMblKaK>lllHXCSI .!lblXaTCJlbHblA: pHTM - 0.!lHO .!18H:>K:eHHe 8 "lac. 

Ho JaTO y HeKoropblx MeJIKHX SIWepHU npH 8blCOKoA OKPYJK8K>llldt TeMnepa'fYPC OH 

MOXeT .!lOCTHfaTb 180 .!18HXeHHA 8 MHHYfY. 

B .!lhlXaHHH KpoKQ!I,H.1108 TIOMHMO C'l'aH.Wlp'THblX ,llJUI aMHHOT .!lBIDKeHHA: pOOep BWKffhdt 
BKJia.n BHOCRT .!lBa BJaKMOCBSl:JaHHbIX .nonOJIHHTCllbHblX MexaHHJMa. Bo-nep8b1X, 31'0 nepe

MeweHHe ne"leHH HaJa,n HaTIO.!l06He noplllHR npH COKPaWeHHH oco6oA Mblllll.l,bl, KOTOpa.SI 

'l'RHeTCSI 8nepC,n OT Ta308blX KOCTei:t, OXBaTblBaJI 8ttyrpeHHOCTH CJI<>eM npo.!lOJlbHblX 80110-

KOH, H HaJBaHa .!lHa<t>parMaJibHOA. 06paTHoe .!lBIDKeHHe netfeHK Bbl3b!BaeT COKPaweHHe 

MbllllU 6pJOlllHoro npecca. Bo-8TOpblx, 3TO TilK HaJbl8aeMblA TilJ08blA .!lblXarenbHblA 

MexaHHJM, onHCaHHblA paHee (CM. c. 258), - .!lBIDKeHIDI B8epx H 8HK3 JlOOKOBblX KOCTeA 

BMecre c 6pIOWHYMH pC6paMH, HlMCHRJOIIUfe ofu.CM 6pJOWHOli nonocm. 
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y qepenax BeHTHJUIUHH nerKHX cnoco6cTBYJOT pa3JIHqHhle rpynnhl MhlWU

aHTaI'OHHCTOB. Bhl.llox OCYllleCTBJUleT Mhlwua, cJKHMa10wwi BHyrpeHHOCTH (npoH3BO

JUIWI 6plOWHOI'O npecca), a TIUOKe Ha6op Me!IKHX MhlWU, HaTSIJ'HBaJOWHX OKP)')KalOWYJO 

nenrne 6pJOWHHY (IlJieBpy). D1aBHhlH MexaHH3M Moxa - npMpaweHHe o61:.eMa nOJIOCTH 

naHUHPJI BCJlell:CTBHe BhlpaBHHBaHHR MJU1<0f0 sorayroro .llHa rnyOOKHX HHW, KYM qepe

naxa npJllleT KMeHH. 0Ho CTaHOBHTCH IlJIOCKHM npH HanpIDKCHHH nonCTH.JiaJOwero KrnKY 

TOHKOro MYCKYJibHoro I1J1aCTa (ralOKe npoH3BO.llHOI'O MhlWUhl 6pJOWHOro npecca). 

Y 6o.nbWHHCTBa 3Men pa3BHTO JIHWb npaeoe nerKoe, a neeoe PY.!lHMeHTapHo; Ha

.IIH':IHe <l>YHKUHOHHPyJOWero JieBOI'O JICrJCOI'O cqHTaeTCJI npHMHTHBHhlM npH3H8KOM. 

y npecHOBO.!lHhlX qepenax noMHMO JieroqHoro .!lhlxaHHJI npHCYfCTBYeT H BO.!J.Hoe, 

ocymeCTBIIJleMoe qepe3 BhlCTHJIKY KJI08KH H pororJI<YfOqHOH nOJIOCTH, a TalOKe CTeHKY 

Moqeeoro ny3hlpH. Bee npecHOBO.!lHhle qepenaxH npH .llJIHTe.JibHOM (B TeqeHHe He

CKOJibKHX qacoB) npe6hlBaHHH IlO.!l 80.!lOH H oco6eHHO B nepHO,ll 3HMOBKH HCilOJlbJ}'IOT 

npeHMYUleCTBeHHO rJIHKOJIH3. 

JlHM<l>al'H'lecKWI cHcreMa xopowo pa3BHTii y npecMhlKaJOWHXCH, HXJIHM<l>aTH'lecKHe 

COCY.llhl WHpe, qeM y MJieKonHTaJOWHX. 0.nHaKo JIHM<l>aTHqecKHe Y3Jlhl, r.ne H.llCT pa3-

MHO:lKeHHe 6enhlX KpoBHHhlX TeJieU JIHM<!>OUHTOB, y penTHJIHH OTCyrcTBYIOT, HX MeCTO 

38HHMaJOT o6WHPHhle JIHM<t>aTHqecKHe uHcrepHhl. HMeeTCH napa JIHM<t>aTHqecKHX 

cepiteu - nOJihlX .!lByxKaMepHhlX ny31i1pbKOB c TOHKHMH MYCKY.llbHhlMH cTeHKaMH, 

KOTOphle neperoHRIOT JIHM<l>Y B WHpoKyJO 6pJOWHyJO UHCTepHy, a OTIY.llll - B rpy,llHhle 

KaHaJihl, Bna.naJOwHe B ocHoBaHIDI RPCMHhlX H noJlKJIIO'{HqHhlX BeH. 

BorrbWHHCTBO npecMhlKaJOIUHXCJI - XHlUHHKH, 3axBaThlBaJOWHe mney qcmoCTIIMH, 

XOTJI y HeKOTOphlX npe.nCTaBHTeJieH KJiacca B JIOB/Ie .no61i1qH Y'{aCTBYeT H Jl3hlK. XaMe

JICOHhl cnoco6Hhl Bhl6paChlBaTb Jl3hlK Ha paccTOJIHHe, noqTH paBHOe .llJIHHe ceoero 

ren.a (CM. c. 261 ). y BapaHOB, HeK<>TOphlX .npyrnx HwepHu Hy 3MeH pa3,!1,BOeHHhlA J13hlK 

CJiy)KHT JIHWb opraHOM OCJl38HHJI H .!lOCT8BllJleT npo6hl .llJlJI JIK06coHOBa opraHa, TCM 

ca.MhlM Y'{aCTByH B 06o1U1Te.11bHOH opHeHTaUHH. 

3y6hl 60JibWHHCTBa penTHJIHtt HMeJOT npoCTyJO KOHH'feCJCYIO <t>oPMY H CMCIDIIOTCJI 

MHOroKpaTHO. HanpHMep, y HHJibCKoro KPOKOJlHJia, JlOCTHrwero .llJIHHhl Te.Jia 4 M, 

KIDK.llblH 3y6 )')Ke ycnen cMeHHTbCR 45 pa3. 3axeaT .llo6hlqH o6hlqHo ocymeCTBJUleTCJI 

6hlCTphlM .!lBIDKeHHeM roJIOBhl (y R.l!OBHThlX 3MCH CKOpOCTb 6pocKa OKOJIO 2,4 M/C), 

npH IlO.IlBO.!lHOH OXOTe (B TOM qffC]IC y qepenax) OH conpOBO:lK,.IJ,aeTCJI BC8ChlBlllO.lllHM 

aeRCTBHCM rJIOTKH. 

K qHCJIY o6nHraTHhlX XHWHHKOB Cpe,llH pellTHJIHR OTHOCJITCJI KPOKO,IJ.HJihl, 3MeH 

H HeKOTop1i1e RwepHUhl (HanpHMep, reKKOHhl, BapaHhl, xaMCJieOHhl). CyxonyrHhle 

qepenaxH B nepBble roJlbl :lKH3HH IlHTaIOTCJI npeHMYllleCTBeHHO 6ecn03BOHOqHblMH, 

CTaHOBHCb c Bo3pacToM Bee 6onee H 60Jiee pacTHTeJibHOSl.llHhlMH. MopcKHe H npe

CHOBO.ll.Hhle qepenaxH MOryT ncrrpefiJul.Tb H JKHBOTHyJO, H paCTHTellbHYJO nHwy. ,llJIJl 
MHOI'HX JIWCPHU xapaKTepHO CMeWaHHOe IlHTaHHe, npuqeM BO B3poc.1IOM COCTOJIHHH 

HeKOTOpble H3 HHX (KpynHble CUHHKH, HryaHbl, araMOBhle) MOryT IlHTaTbCJI IlO'lTH HC

KJIJO'IHTe.llbHO pacnrreJibHOA nHweA. Y3KaR nHWCBaR cneuHMHJaUHJI BcrpeqaereH y 
peJTfH.IIHil: pe,nKO. OpHMepoM Moryr CJI}'JKHTb a<t>pHKaHCKHe (ceMeACTBo Dasypeltidae) H 

aJHaTCKHe (po.n Elachistodon) 3MeH-HAueeJlhl, a TaJOKe JO)IQ{OaMepHKaHCKHe itpeeecHhle 

lMeH (no.nceMeil:CTBo Dipsadinae), nHTaJOWHecH HCKJIJOllH'TCJibHO yJIHTKaMH, H C11enyH1i1 

(CCMCHCTBO Leptotyphlopidae~. cneuHaJIH3HpoBaHHble B IlHT8HHH TepMHTaMH. 

CJIJOHHble JKe.Jie3hl y 6oJibWHHCTBa penTHJIHA pa3BHTbl xopowo H Bbl.lleJIJIIOT o6HJib

HYA C11HlCBOA ceKpeT, JIHWCHHhlA o.nHaKo nHweBapHTCJibHhlX <t>epMeHTOB. JlHWb y 
A,llOBHThlX 3MeR H JIWepHU-Sl.ll03YOOB cneuHaJIH3HpoB8HHhle Jl,llOBHThle XC11e3hl BW-
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.lleJUllOT B COC'l'aBC 1UlOB MHOI'O'IHCJICHHhlC H CKJibHQ.llCRCTBYIOlUHC IlpO'J'COJIHTil'ICCKHC 

(paciueruuuomHe 6e.noK) ¢>epMeHThl, cnoco6CTByJomHe 6onee 6b1crpoMY nepeeapHea

HKIO nporJIO'ICHHOH .no6bl'IH. 

OCHOBHblC <t>YHKUHH ne'ICHK cocrowr B 3anacaHHH YfJICBO.nOB B <l><>PMC XHBOTHOJ'O 

KPaxMa.Jia (rJIHKOreHa), CBR3b1BaHHH JlllOBHTOro aMMHaKa (B BHllC MO'ICBOA KHCJIO

Tbl, pe)KC - MO'ICBHHbl), pa3JIO)KCHHH reMorno6HHa HJ OTIKHBUIHX 3PHTPOUHTOB H 

ceKpeUHH )KCn'IH, npo.nyuHpyeMoR e xo.ne noro npouecca. CyMMapHaR 3¢>¢>eKTHB

HOCTb HCilOJlb30BaHHR IlHlUH penTHJIHRMH .llOCTHraeT 80 % y HaceKOMOAAHhlX ¢>opM 

H na.naeT .no 50 % y pacTHTCJibHOff.LUiblX. BpeMR noJIHoro npoxo)KJJ.eHHR nHlUH 1.1epe3 

KHWC'IHblH TPaKT COCTaBJUICT, HanpHMep, y BCCMHblX HOBOpO)KJJ.eHHblX JCJieHblX 'IC

penaweK ( Chelonia mydas) npH omHMa.JibHOR TeMnepaType 394 1.1, npH'leM 6o.nblll}'IO 

'laCTb BpCMCHH 3TOT MaTCpHa.JI (XHMYC) HaxO.llHTCR B TOJICTOM KHUIC'IHHKC. HanpOTHe, 

y 3MCH 6orrbUIYJO 'laCTb BPCMCHH (.no 80 %) nHma nepeeapHBaCTCR B )KCJIY.nKC, npH

'ICM BOJIOCbl, nepbR, KOITK K Jy6hl )IQ{BOTHblX BblXO.nRT c <t>eKaJIHRMH npaKTH'ICCICH 

HC HJMCHCHHblMH. 

y pemKJIHR eo.na COCTaBJUICT 70 % MaCCbl TCJia. l>oJibWHHCTBO penTHJIHH H)')KJJ.aeT

CJI B .nocryne " OTKPhlTOH eo.ne, KOTOPYJO OHH IlblOT, JIH6o BTRfHB<UI BCaCblBaIOlUHMH 

.llBH:»CCHHJIMH fJIOTKH (1.1epenaxH, JMeH), JIH6o JiaKaR Sl3blKOM (srwepHUhl). 0.1rnaKO 

MHOfHC BH,llhl npeCMblKalOlUHXCR IlblOT BO.ny JIHUib H3pe.m<a, .llPYfHC HC IlblOT ee COBCCM, 

IlOJIYl.faJI Heo6xo.nHMYIO HM wiary c IlHlUCH HJIH Ja C'ICT MCTa6oJJH'ICCKOro OKHCJICHHR 

JKHpoe. B cyxoM eo3,llyxe npH BhlCOKHX reMnepaTYJ)ax penTHJIHH repRIOT eo.ny Ja c1.1C5T 

HcnapeHHR c noeepXHOCTH .llblJCareJibHblX nyreR H Jienrnx, a TaJOKe 1.1epe3 KO)Kf. Ypoeem. 

3THX norepb y cyxOnYTHhlX :lKHBOTHbl.X OTHOCHTCJlbHO HCBCJIHK H COCTaBJUleT 3a 10 ... OT 

0,015 (aMepHKaHCKHH nOJioJ-6erytt, Masticophisflagellum) .no 2,4 % Macchi Te.Ila (we

CTHJJHHCR'laTblR CUHHK, Scincus sixlineatus). y nonyBO.llHblX :JKC penTHJIHR, HanpHMCp 

ICpOKO,nHJIOB, norepH BQ!lhl Ja C'ICT HCnapeHHR c KO)KH MOfYT 6b1Tb cyweCTBCHHO BblWC. 

TaK, y MHCCHCHncKoro aJIJIHraropa (Alligator mississippiensis) npH TCMnepaTYJ)e 38 ·c 
3TH norepH cocTaBHJIH Ja 10 q 10 % Macchi TC.Ila :>ICHBOTHoro. B CJ>C.llHCM noKaJaTCJIH 

BJiaronorepb, npHeen.eHHblC K C.IlHHHU.C noeepXHOCTH KO)KH, OKaJblBalOTCR y KpoKO.llH

JIOB (oco6eHHO KaRMaHOB) npHMCPHO B 20 pa3 BblWC, 'ICM y o6HTal01UHX B nyCTblHC 

penTHJIHH. Haxo.nRCb e eo.ne, KPOKO.llHJibl nornoiuaIOT eo.ny noKpoeaMH nolffH c rol 
JKe CKOpOCTblO, 'fl'O H repJllOT ee Ha cywe Ja C'ICT HCnapeHHR. 

KOJIH'lecreo Bbl,IJ,eJUleMoA penTHJIHRMH MO'IH e HOPMe HCBCJIHKo H e cpeJUteM co
CTaBJUICT OKOJIO 5 % TOI'O, "ITO xapaKTepHO .llJUI MJICKOilHTalOlUHX. Bwtrno OTMCTHTb, 

'ITO npH 3TOM MO"la penTHJIHR OCTaeTCR fHilOTOHH"IHOH no OTHOWCHHIO K WiaJMC 

lq)OBH. IlpH H36b1TKC COJICR B opraHHJMC penTHJIHH, B qacTHOCTH y MOpCKHX o6HTa

TCJieR (MOpcKHx qepenax, JMeR, rpe6HHCTOfO KPOKO.llHJla, MOpCKOH HryaHbl), a TalOKC 

y 60JJbWHHCTBa penTHJJHH-XHlUHHKOB, rHnepTOHH"ICCKHC pacTBOpbl Bbl.llCJIRJOTCJI 

3KCTpapeHaJibHblM nyrCM (B o6xo.n nO'ICK), T.C. c noMOlUblO op6HTaJibHhlX H HOCOBhlX 

:lKCJJCJ, y KPOKO.llHJIOB ClUC H fiO.ll'bRJbl"IHblX, a Y HCKOTOpblX MOPCKHX JMeR· - HC6HblX. 

flyCTblHHble RWCPHUbl H JMeH o6bNHO Bblll.emnOT HJ6hlTOK COJJCH 11epeJ HOC08ble :lKelle-

3bl, OT'lero y 3THX BH.llOB "laCTO BOKPYf H03,llpeR ¢>opMHpylOTCR COJICBblC KPHCTaJUihl. 

AHBJIH38TOpw. B eocnpHRTHH o6oHRm€./1bHblX CTHMYJIOB y 6oJibWHHcTea pemH

JIHR, Ja HCKJJIO"ICHHCM MOPCKHX "lepenax H KPOKO.llHJIOB, yqacTeyIOT .nee HCJaBHCHMO 

.neRCTBYIOlUHC peuenTOpHblC CHCTCMhl - opraH o6oHRltHR Ha 803,llyxe H BOMepoHa-

3aJibHhlR (HJIH RK06COHOB) opratt. y .npeBCCHblX ¢>opM (HCKOTOpbIC araMOBhlC, Hrya

Hbl, aHOJIHChl, xa.MCJICOHbl) o6e xeMopeu.enropHblC CHCTCMbl CKJibHO J>C.llYUHPOBa.Hhl. 

HanponrB, y H&lCMHhlX 11iuepuu H JMeR noKaJaHa BruKHaJl po1lb, KOTOPYJO o6oHJIHHe 
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HfP8eT npH pacrro3H8B8HHH ITOJIOBWX napn1epoe, a HHOrJJ,a, nO-BH.llHMOMy, H npH no

HCKaX no6w'fH. BaJKHyIO pOJib e OThlCKaHHH napTHepoe H ew6ope npenno'fHTaeMoR 

nHlUH HrpaeT 06oID1HHe y HaJeMHbIX H npecHOBOJlHbIX lfepenax. Y pernKJIHR c rJI}'6oKo 

pal!lBoeHHhlM R3hlKOM (ece 3MeH, eapaHbl, SUI03y6hl H MHOrKe npyrHe RlUepHUbl) Hy 

HeKOTOPblX RmepHU c O.KpYfJlblM KOH'fHKOM R3b1Ka (CUHHKH, fCKKOHbl) PaJBHTHe RK06-

COHOBa opraHa ,llOMHHHPYeT HM TaKOBblM C06cTBeHHO OOOHRTe.llbHOro OT,llCJia. 0o.Ka-

38HO, 'ITO o6hlKHOBeHHbli1: )')IC (Natrix natrix), npeCJie,llyR Jl06blqy, nOJib3yeTCR TOJibKO 

BOMepoHa3aJibHblM opraHOM. y rpeM}"IHX 3MeR OTMe'faJIH xapaKTepHYJO JaIUHTHYJO 

peaKUHIO Ha npHCYTCTBHe HX BaJKHblX eparoe - pa3.11HlfHblX no,llBH,!108 KOpOJieBCKOR 

JMeH H JlpyrHX O<j;>Hoct>aroe (OXOTHHJCOB Ha 3MeR) - H ,!13.JKe Ha Janax nO,llCTHJIKH H3 

y6e)l(HlU 3THX BH,!108. 

!J.;tR 6oJibllIHHCTBa penTJUIHR c ,llHeBHOR 8KTHBHOCTblO 3peHue, nO-BH.llHMOMY, 

CJlyxHT OCHOBHhlM CeHCOPHblM HCTO'fHHKOM npOCTpaHCTBeHHOR OpHeHTaUHH, B TOM 

'IHCJie ,llllJI 80,llHhlX H ,llpeBeCHblX o6HTareneR. 8 .npeccHpoBO'fHblX onblTax c pa3.JJH'l

HblMH RlUepHUaMH 6blJIO noKaJaHO, lfTO OHH yeepeHHO paJJIH'falOT 5 - 8 ueeroe, B 

TOM 'fHCJie .KpaCHblA, opaIDKeBblA, .lKCnTblA, .lKCnTo-3CJleHblR, CHHHR H ct>HOJieTOBhlA, 

a TaK.lKe paJJIH'fHble rp8,!1aUHH ceporo. y .KpOKO,llHJIOB H 3MeR cnoco6HOCTH K pa3-

JIH'leHHIO ueeroe o6Hap)')l(HTb He ynanocb. CeRUieJibCKHe HcnOJJHHCKHe lfepenaxH e 

3KCnepHMeHTe pa3.11K'laJIH CHHHA, 3CJleHb1R H .KpaCHblR UBeTa, a 6o.noTHble lfepemtXH 

0Ka3aJIHCb oco6eHHO qyBCTBHTCJibHblMH K JlJIHHHOBOJIHOBOA 'faCTH cnetcrpa BrIJIOTh 

JlO HHct>paKpaCHOfO HJJiyqeHHR. y 60JibllIHHCTBa npeCHOBO,llHblX lfepenax nOMHMO 

naJIOlfeK npHcyrcTBYJOT H TpH DH.Ila KOJIOOlfeK, eocnpHHM'IHBblX npeHM}1.UeCTBeHHO K 

lq)8CHOM}', opaH.lKeBOMY H .lKCrrro-3CJICHOMY UBeTaM. 4eTblpe THna UBeTHblX MaCJIRHblX 

KanCJib, npHcyrcTB)'JOIUHe B KOJIOO'fKaX, npe.nnOJIO)l(}{Te.llbHO ct>opMHPYJOT cpe.nH HHX 

s cneKTpaJibHblX KJiaccoe. 0CTpOTa 3peHHR, no ,ll8HHhlM 3KCnepHMeHTOB, y 6o.nonroR 

qepenaxH npHMepHo e 4 paJa BblUie, 'feM y npbITKOR RlllePHUbI, H npHMepHo e 5 paJ 

ycrynaeT OCTpOTe 3peHHR 'fCJIOBeKa. AxKOMo.naUHR 3peHHR c HaBO.llKOR Ha 6JIH3K}'JO 

JUfCTa.HUHIO OCyIUecTBruleTCR y 6o.nbUIHHCTBa pernKJIHA pacnOJIO:lKeHHOR no nepHMe1p)' 

xpycTaJIHKa peCHK'IHOA MblUIUeA, ,llCJialOlUeA ero 6o.nee BblrryK.JlblM. y 3MeA xpyCTaJIHK 

He3JlaCTH'feH (BH.llHMo, BCJie,llCTBHe epeMeHHoA PeJlYKUHH rJiaJ y polOlUHX npenKoe), 

cneuHaJibHaR MblllIUa Bbl.llBHraeT ero enepei1 H neJiaeT rnaJ 6oJiee c6JIH3opyKHM>. 

Y KpoKO,llKJIOB H HeKOTOpblX reKKoHoe xopoUio paJBHTil OTpa.JKalOll.UUI BblCTHJIKa rmna 

38 CCT'laTKOR - 3CpKaJibUe (tapetum lucidum), y.neaHB810lUee OCBelUeHHOCTb ceT'iaTKH 

H TeM caMblM rIOBbllllalOIUee qyBCTBHTe.llbHOCTb rJiaJ HOlfHblX )1(}{80THblX (o6JIMareneA 

cceeTRlUHXCR> maJ). 3palfOK rnaJa HMeeT y penTHJIHA paJHOo6pa3HYJO ct>opMy, qro 

OllJ>CllemleT CKopocTb peaKUHH Ha H3MeHeHHe OCBeIUCHHOCTH H K03$4>HUHeHT crene

HH nepe.Kpbl88HHR ceeroeoro ROTOKa. TaK, y .nHeBHblX RlUepHU, HeKOTOpblX HOlfHblX 

MOpcKHX 3MeR H ecex lfepenax 3paqoK Olq)yrJioA ct>opMbl. y KpoKO,llHJIOB, rarrepHH, 

OOJibllIHHCTBa RHTOHOB, ra,lllOK H fCKKOHOB Jpa'fOK BepTHKaJibHO-lUCJieBH.llHhlR, RO'ITH 

MrHOBeHHO 38MblKalOIUHRCR rrpH YBCJIHlfeHHH oceemeHHOCTH, HO c coxpaHeHHeM B 

IUCJIH pau,yJKHHbl cepHH Kpollle'fHblX OTBepcTHR. 0MblB8HHe poroBHUhl OCyIUecTB1IRIOT y 
perrrHJIHA OKOJIOrJiaJHK'IHble .lKCJieJbl - CJieJHrur H rap.nepoea. Oeperur CJia6o paJBHTa y 
3MeA, HO raneprpo$HpoeaHa y MOpcKHX lfepenax B CBRJH co ceoeR pOJiblO B Bbl,llCJieHHH 

31IeKTpOJIHTOB. y pernKJIHR xopOUIO pa3BHTbI nO,llBIDKHble eeKH - HIDKHee, eepXHee K 

MHraTe.llbHrul nepenomca. y ~MeR, 6o.nbllJHHCTBa fCKKOHOBblX, qewyeHOfOB, ll.ByxO,llOK, a 

T8K.lKe HO'fHblX H HeKOTOpblX CUHHKOBblX RIUepHU BeKH COMKffYTbl H cpameHhl, HIOICHee 

npeepameHO B np03palfHhlA IUHTOK, non KOTOpblM UHPKYJIHPYeT OMblBlllOlllrul poroBH

uy CJie3HaJI )l(HJlKOCTh. y npe.acraeHTC11eA HecKOJibKHX CCMeACTB RIUepHU H rarrepHH 

272 



HMCeTCJI TCMCHHOR rJlaJ, KOTOpblit <l>oPMHPYCTCJI KaK BblIDl'IHBaHHC TOHKOR KPblDIH 

npoMC~O'IHOl'O MOJra encpCJlH OT 3nHQ>HJa H, nO-BH,llHMOMY, CJl}')KHT conHC'IHblM 

J103HMCTpOM. 

C!lyxoea.R ityscmsume.ttbHOCmb pellTHJIHit ODPCJlC1UleTC11 OC06eHHOCTIIMH CTpOCHHJI 

H Q>yHKUHOHHpoBaHH11 KaJ( BHYfPCHHCro, TaK H cpe.llHCl'O yxa. \fopenaxaM c HX OTIIOCH

Te.JlbHO TOJicrott H noeepXHOCTHO pacnOJIO.lKCHHOi% 6apa6aHHOl\ ncpcnOHKOA, TIOKCJ10A: 

CllyxOBOH KOCTO'IKOH H HHJKHM K03Q>Q>HUHCHTOM ycHJICHH11 (OTHOlllCHHC IDIOUla.LUI 

6apa6aHHO:li ncpenOHKH K IVIOUlartH OBaJlbHOro OKHa y 'ICpcnax: B CPCJlHCM paBHO CCMH) 

J10C1)'T1Hbl ,!J,.1111 eocnpHJITHjf JIHlllb HHJKHC 'laCTOTbl 110 500- l 000 ru. y 'ICllly:li'laTblX 

penTHJIHit c xopolllo Pa3BHTblM cpc.llHHM yxoM 6apa6aHHM ncpenoHlca, JalllHlllCHHrul 

HapyJKHblM CJiyxOBblM npoXO.llOM, HCKJIIO'IHTCJibHO TOHKa (y fCKKOHOB - .llO 4 MKM) H 

o6lllHpHa, 'ICM 11ocTHra10Tc11 BblCOKHc K03Q>Q>HUHCHTbl ycHJICHIDI (OT 40 no 180). 
MHornc pcmHJIHH lllHD11T, pcJKO BbllJ.blXM eo3Jlyx HJ nerKHx (JMCH, HCKOTopwc 

qcpcnaxH, RIUCPHUbl, xaMCJICOHbl H np.). HcKOTOpblc JMcH ycrurneaIOT rpoMKocn. 

TaKHX JBYJ<OB, HanpHMCp, llCJlrul IDIOCKHM lllC:liHbl:li OT.lleJI H TeM caMblM paCTilrHeaJI 

ncpC.llHHR OT.llCJl nenmro, TaK HaJbIBaCMOC Tpax:CHHOC JICrKOC, HrpatolllCC B naHHOM 

CllYlfaC poJib pcJoHaTopa MR ycHJ1cHH1l JBYJ<a. HcpcnKo y pcnTHJIHtt HCnOJib3YJOT

c11 paJHOro pona CTpH.llYJI11UHOHHblC MCXaHHJMbl (npOH380.ll111UHC pa3JIH'IHOro pona 

CKpHnbl) KaK HCTO'IHHKH npcnynpC.llHTCJibHblX, OTnyrneatoIUHX HJIH OTBJICKalOUlHX 

CHrHaJIOB. TaK, y nec'laHott 3Q>bl (Echis carinatus), lll}'M111UCH ram<>KH H aQ>pHKaH

CKOl'O 11Duccna (Dasypeltis scabra) nHJ1b'laTb1c 'ICUJYH Ha 6oux TCJia H3JlatoT rpoMKoe 

npeJ1ynpcJK.llatomcc wypwaHHc, Korna .lKHBOTHoc TpCT 6oKaMH npyr o npyra yqaCTKH 

TC1Ia, ynoJKcHHoro IDIOTHblM JHrJaroM ( •'leJtHOKOM• ). HaH6o.rlcc cncuHaJIHJHpoBaHHblR 

HCTO'IHHK •McxaHH'ICCKoro ronoca• npCJlCTaBJUICT co6oA norpcM)'WKa Ha XBOCTe rpe

M}"IHHKOB (Sistrurus H Crota/us). 0Ha o6pa30eaHa rHPJI11H.llOH KPyTIHblX noncpe'IHblX 

KO.lKHblX CKJIMOK, coxpaHJllOlllHXC11 npH JIHHbKC. li3,!1aBaTb JBYKff Ja C'ltrr roJIOCOBblX 

CBSIJOK cnoco6Hbl TOJibKO reKKOHbl H KpoKO.llHJibl. 

CnCUHaJIHJHpoBaHHblC mepMopeu,enmopbl, pearHPYJOlllHC Ha HHQ>paicpacHoe TellJIO

eoe H3JIYlfCHHC, 6blJIH 3KCncpHMCHTaJibHO HCCJIC.llOBaHbl y 8 BH,llOB rpcMyqHX JMCH H 

po.llCTBCHHOro HM LUHTOMOP.llHHKa (Crota/us, Ancistrodon). \lyeCTBHTeJibHOCTbJIHUCBOA: 

11MKH ncpe,.u rJia30M npH pcrnCTpaUHH HJMCHCHHA reMncpaTYJ>bl COCTaBHJia TblC11'1HblC 

llOJIH rpanyca. CXO.llHbIC opraHbl HCCKOJibKO MCHbllICA 'lyeCTBHTCJlbHOCTH onHCaHbl H 

y ynaeoe (Boidae) Ha ecpXHc- H HIDKHcry6HblX UlHTKaX. 

IlporpcccHBHOC paJBHTHC roJioeHoro MoJra y pcmHJIHlt, e 'lacTHOcTH YBCJIH

'ICHHC cro OTHOCHTCJibHblX paJMCPOB (B npC.llCJiax 0,5-1,0 % OT MaCCbl TCJia), H 

npHo6pCTCHHC PCnTHJIHJIMH 3JICMCHTOB HOBOtt KOpbl HCCOMHCHHO Cll}'XaT OCHOBOA: 

JHa'IHTCJlbHO OOJICC CJIO.lKHblX H paJH006pa3HblX nOBC.llCH'ICCKHX CTCpCOTHnoe, 'ICM 

y aMQ>H6Htt. Y 60JibllIHHCTea penTHJIHH xopolllo paJBHTbl 060H11HHC, JpcHHC, CJIYX 
H TaKTHJibHrul qyecTeHTCJibHOCTb. PcmHJIHH cnoco6Hbl eblpa6aTblBaTb ycrolt'IHBblc 

ycnoeHblC pcct>ncKchl. 

BMccre c TCM, KaK H y npyrn.x noA:KHJJorepMHblX JKHBOTHblX, ecc noee,n.cH'lecKHe 

IUCI'bl pClITHJIHlt B 6onbllJ01t MCpC JaBHCJIT OT OKP)')Ka!OlllCH TCMncparypbl, non BJIHjfHHCM 

KOTOpOH pcnTHJIHH ncpccrpaHBalOT CBOC nOBC.llCHHC, OITTHMHJHpy11 TCMncpaT)'J>y TeJia 

c nOMOUlblO notleQeH'teclCOU mep.MopezyJIJIU,UU. HMCHHO JaBHCHMOCTb OT HCTO'IHHKOB 
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TCllJla Oil~eJUleT xapaicrep cyrolfHOJ.l aJCTHBHOCTH 6anoWHHCTBa penTltJIHil B paJHhlX 

KJIHMaTH':leCKHX 30Hax. MelUUI ct>oPMY H nOJJOJKeHHe TeJJ.a OTHOCHTeJlbHO nOTOKa COJJ

He'IHblX .II}"-leH, penTHJIHH cnoco6Hbl noD.UepJKHBaTb CBOIO TeMneparypy B YJKHX paMKaX 

onTHM}'Ma. TaK, BhlCOKoropHble cJ>opMhl (HanpHMep, nepyattcKHe HryaHhl Liolaemus), 
)'IVIOLUaSI Tello H pacnOJJanurch Ha noeepXHOCTif KaMHeH, oceemaeMhlX COllHUeM no.n np11-

MhlM yrnoM, nQ!UlepJKHBalOT CBOIO TeMneparypy Ha ypoeHe OKOJJO 30 °C npH TeMnepa'fYPC 

OJCP)')IG!JOUJ.ero eOllzyXa OKOJJO 0 °C. OycThlHHhle Q>opMhl (oco6eHHO JMeH), 06HTa10lUHe 

B yCJIOBWIX 'lpeJBhl'laitHo BhlCOKHX reMneparyp Ha IPYHTe, pery1rnpyicrr ceoJO reMne

paTYpy, 3apb!Btu!Cb B necoK H BblCTa.BJUUI Ha noeepXHOCTb He6oJibWHe yqacTKH rena. 

B HO'IHoe epeM11 peIITHJIHH HcnOJJb3)'10T HarpeThle Ja .neHL KaMHH HJIH QTKPblTble yqaCTICH 

nO'IBbl. BO'r nO'leMy BO MHOfHX JK.apKHX yqaCTKaX MHpa JMeH no HO'la.M CKaIIJ1HBalOTC11 

Ha rel1J10M acQ>a.TibTe aBTO.nopor H B Macce norH6aIOT no.n KOJieCaMH MaWHH. 

lJame ecero llJUI nQ!UlepJK.aHIDI reMneparypbl TeJia Ha OIITHMa.JibHOM ypoeHe peIITHJIHH 

11epe.nyicrr nepHO.llhl npe6t.1BaHID1 Ha cOJIHUe H e reHH. Heo6xo.nHMOCTb noD.UepJKaHIDI 

TCMneparypbl TeJia Ha onTHMa.JlbHOM ypoBHe BblHYJK,naeT penTHJIHH nOCT011HHO 'lepe.ao

BaTb JIJ06b1e <l>oPMhl .neHraTeJlbHOit llKTHBHOCTH (nHUJ.e..ll06blBaTeJibHOA, o6opoHHTeJlb

HOH, 6pa'1Hoit HT. n.) c 6o.llee HJIH MeHee rrpo.nOJDIQfTe./I&HhlMH nepHQJlaMH nporpeBaHHSI 

(6aCKUHZa), 'ITO JaBHCHT OT CCJOHa, epeMeHH cyroK HJIH noro.nHblX yCJIOBHil. 

B 6pa'IHhlH ceJoH penTHJIHH .neMOHCTPHPYJOT paJHoo6pa3Hble H no.n'lac .nocraro11-

HO CJIO::«Hhle crepeoTHnbl pumyaAU3060HHOZo noee.aeHHff. Y BHJJ:OB, 6pa'IHhlA PHTYM 

KOTOpblX OCHOBb1BaeTC11 npeHMYUJ.eCTBeHHO Ha BH3Ya.TibHblX CTHMYJiax, B onOJHaBaHHH 

oco6eii: ceoero BH.Ll.a BaJKHYJO pOJib HrpalOT cneUHa.JibHtui noJa, .neMOHCTJ)auH11 no.n

eepJKeHHhlX nOJJOBOMY .nHMOpQ>HJMy oco6eHHOCTeit OKpacKH, CHfHa.TlbHhle .neIDKeHIDI 

KOHTJ)aCTHO OKpaweHHOro XBOCTa (HanpHMep, y KPYrJIOrOJJOBOK) HJIH BCTJ)11XHBaHHe 

f'OJJOBOA co cneuHQ>H'IHOH .Ll1UI DH.LI.a 'laCTOTOA. y MHOfHX BH.Ll.OB 11mepHU CaMUbl ono-

3HalOT caMOK no KpaAHe naCCHBHOH peaK.UHH nOCJie.nHHX Ha yxIDKHBaHH11 napTHepa. 

3KcnepHMeHTa.JlbHO 6blJIO noKaJaHo, 'ITO HapKOTH3HpoeaHHble (o6eJ.nBHXeHHhle) 

caMUbl eocnpHHHMaJIHCb .npyrHMH caMUaMH B Ka'leCTBe caMOK. 

llJHpoKoe pacnpocTJ)aHeHHe y penTHJIHJi: HMeJOT paJJIH'IHhle eapHaHThl. oe.MoH
cmpa~uoHHozo noeeoeHUR, conpoeoJK.llaJOmero 6pa'1Hoe conepHH'leCTBO, no.n.nepxa

HHe onpe.ne.neHHOH TeppHTOPHa.JlbHOH CTJ)yKTypbl HJIH npo11BJU110IUeroc11 KaK o.nHH H3 

npHeMoe o6opoHHTeJlbHoro noee.neHH11. ConepHH'lecTeo qacTo HMeeT 6ecKpoeHhlA 

xapaicrep, no6e.nHTeJl11MH 0Ka3blBaJOTC11 HaH6oJiee ynopHble H BblHOCJIHBhle CaMUbl. 

TaKHe «noe.nHHKH• oco6eHHO xapaKTepHhl .Ll1UI 'lepenax H JMeit (B wHpoKo H3eecTHhlX 

«TaHUax 3Me'1» ecema ytiaCTBYJOT TOJibKO caMUbl). 0JlHaKO y KpoKo.nHJIOB, KpynHMX 

eapaHOB, a TaIOK.e MHOfHX HryaH H .npyrHX 11mepHU CTbl'IKH Meqy CllMU3MH MOryT 

conpoBOJK.llaTbCff HaHeCeHHeM TJ)aBM. 

B 6oJiblliHHcTBe cnyqaee 6pa'1Hoe conepHH'leCTBO H reppHTOPHa.JibHhle KoH<linHK

Thl Me.lK,lly caMuaMH OCYIUeCTBJHllOTC11 o.nHOBpeMeHHO KaK MexaHH3Mbl noMep)KaHHJI 

HepapXHH HJIH reppHTOPHa.TibHOJi: CTJ>YJCTYPhl. CaMKH He nona.naJOT e pa.Jpj{ZJ, 061.eicroe 

arpeccHH co CTOPOHbl caMUOB, HM a.npecoeauo TOJlbKO yxruKHBaHHe, B no.n.nep:iKaHHH 

TCPPHTOPHa.JibHOJi: CTJ)yxTypbl nonyJI11UHH OHH o6bl'IHO He yqacTBylOT. 

OpHMepbI oxpaHhl penTHJJHffMH ceoHx KJIMOK HJIH .n~m.rweit pe.aKH. Y HCKOTO

phlx CUHHKOB (Eumeces) caMKH .nep)KaTC11 B6JIH3H rneJ,na, OTl'OH1111 OT Hero MeJIKKX 

XHIUHHKOB. EcTh CBHJJ:CTeJlbCTBa, 'ITO HHor.na nOCJie 6aCKHHra OHH no.norpeBalOT CBOHM 

Te.110M KJIMKY· OxpaHRIOT CBOH rHeJ,na H HCKOTOpble 3MCH, HanpHMCp KOPOJieBCKaJI 

Ko6pa (Ophiophagus hannah) H aMepHKaHCKa11 HJioea11 3MC11 (Farancia abacura). 
CaMKa MHCCHCHnCKOro aJLJIHraropa (Alligator mississippiensis) oxpaHJieT THCJ.nO B 
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tetfeHHe ecero nepHo.na HH1cy6auHH .RHU, a noCJie BblJIYJUICHIDI .ne'I'CHblwe:A Ja6Hpaer 

HX B naCTb H OTHOCHT K 6.rlH:lKaHWeM}' 80.llOCM}' HJIH K cneUHa.JibHO Bblpb!TbIM 1amaBKaM 

( •KPOKO.llHJIOBblM JIMaM•) c Bo.noA, KOTOpble TalOKe peBHHBO oxpaH.ReT. ,lleTCHblWH 

MOryr OCTaBaTbC.R c MaTepblO .no ro.na. Cxo.nHblM o6paJOM noC'rynatoT H CaMKH HHJ!b

CKOI'O KpOKO,nHJia (Crocodylus niloticus), KOTOpble K TOMY .lKe noMoratoT .neTCHblWaM, 

BblJlynJI.RIOlllHMC.R no.n JeMJlCH H HJ,nalOW,HM npHJb!BHbie JBYKH, Bb!6paTbC.R HapYJKY 

HJ TIO.llCOXWero H JaTBepJieBwero npH6peJKHOI'O rpyttTa. Ilo Ha6Jito.neHH.RM B HeBOJie, 

.D.eTCHblWH 06blKHOBeHHOH faJllOKH (.RHUe)l(HBOPOMW.eH <l><>PMbl) He OTXOMT .na.JleKO 

OT MaTepH H npH TPeBore HlllyT YKPbITHe no.n ee TeJIOM. 

Ilo,n.nep)l(aHHe rpaHHU JatUITOI'O HH.llHBHJIYa.JibHOI'O yqaCTKa MO:lKeT ocyIUeCTB1UITbCJI 

naTPYJIHPOBaHHeM, JanaxoBOH MapKHpOBKOH (y JMeH H .RmepHu), norpaHH'IHbIMH 

.neMOHCTPaUH.RMH (pacnpaBJteHHeM ropJIOBOH CKJiaJlKH y .llpeBeCHblX HryaH, 60KOBblX 

cKJia.noK y JieTy'IHX .npaKOHOB Draco) HJIH roJIOCOBbIMH cHrHaJiaMH (y KPOKO.llH

JIOB H reICKOHOB). Il03bl yrpoJbl Moryr conpOBO.lK.llaTbC.R JpHTeJlbHblM yBeJIH'leHHeM 

paJMepoB TeJia Ja C'ICT pacnpaeJieHH.R OKOJIOpOTOBb!X (y ywaCTOH KpyrnoroJIOBKH 

Phrynocepha/us mystaceus) HJIH IUeHHb!X CKJiaJlOK (y aBCTPaJIHHCKOH flJiaw,eHocHon 

.RUlepHUbl Chlamydosaurus kingii), rpoMKHM urnneHHeM (y JMe!i H xaMeneoHoB), HJ

MeHeHHeM OKpacKH (y araM), npbI.lKKaMH e cTopoHy conepHHKa (y Kpyrnoronosox). 

Xopowo HJBeCTHbl nOJbl yrpOJbl K06p, no.nHHMalOUlHX sepTHKaJlbHO nepe.!IHIOIO 'laCTb 

TCJia H pacnpaBJU110lllHX weRHb!A KantowoH, a TalOKe npe.nynpe.lK.llatomee nose.neHHe 

rpeM)"IHX JMet:I, CTPeKO'IYW.HX npH onacHOCTH •norpeMyWKOA•. 

IlpaKTH"!eCKH see perrrn.nHH Be.llyT oce.nJibIH o6paJ :JKHJHH, pe.nxo y.namurcb OT ocso

CHHOH HMH HH.nHBHJIYa/lbHOH TeppHTOPHH. DoJiee Toro, 6y.11YtfH HCK}'CCTBeHHO nepe

MeUJ;CHHblMH .naxe Ha JHa'IHTeJibHbie pacCTO.RHIDI, B3POCJible penTHJIHH npaKTH'leCKH 

ecer.na BOJBpamaJOTC.R Ha CBOH yqacTKH HJIH, no KpaAHeA Mepe, nepeJIBHfalOTC.R 8 C'I'O

poHy .. ,noMa». Oco6eHHO YBepeHHo BOJBpaw,aJOTC.R .. .noMOH• MOpcKHe qepenaxH, JiruKe c 

paccro.RHIDI B COTHH KHJIOMe-rp<>B. KpoKO.llHJlb!, .D.axe MOJIO.llble oco6H, BOJBpamaJOTCSI B 

poJIHble MCCTa c paCC'I'OSIHHH e 2- IO KM, xOT.R HHOrJia TPaTIIT Ha 3TO JIOCTilTO'IHO MHoro 

BpeMeHH. y SIIUepHU XOMHHrOBble peaKUHH CHJlbHee BblpruKeHbl y reppHTOpHaJibHhlX 

BH.D.OB H 06bl'IHO y caMUOB. 06paTHble npHMepbl MO)l{HO HaATH, HanpHMep, Cpe,.!J.H JMeA 

HJlH npecHOBQilHblX 'lepenax, MHfPHPYJOlllHX K MeCTaM JHMOBO'IHblX y6arnm. 

Po3H006pa3He, pacnpocrpoHeHMe, o6pa3 JKM3HM M 3HO'HJHH8 

COIJpeMeHHblX petmfAMM 

Or 6bllIOI'O paJHoo6pa3IDI pennurnA, HJBeCTHOro HJ na.JIOOl:ITOllOllfllCCKOH JleTOIIHCH, B 

Hacromuee epeM.R coxpaHHJIHCb TOJibKo 'le'Iblpe OTPAAa (ecero 8 734 BH.D.a), npencraBHTC1DI 

rpex nQ!UCllaccoe - llepenaxH HJ AHancHJI (Testudines, s. Chelonia; OKOJIO 313 BHllOB), HJ 

JlenHllOJaBJ>OB - Kmoeoronosble, HJIH KnHH0Jy6b1e (Rhynchocephalia, s. Sphenodontia; 

.llBa BH.D.a), H llewyiNaTble (Squamata: .RIUepHUbl - 5 247, BKJllQllaH 168 BHllOB JIBYXO.noK, 

3MeH - 3149, ecero 8 396 BH.1108), HJ ApxoJaBpoB - KpoKQ!IHJlbl (Crocodylia; 23 BH.D.a). 

nOAKMCC 4EPEnAXV1 (TESTUDINES, s. CHELONIA) 

Ilpe.nCTaBHTCJIH 3'.l'Oro nQD.XJlacca (pHc. 136, I - 5) OTJIH11a10TCJ1 OT scex .llpymx no-

3BOHO'IHblx :lK.HBOTHblX Ha/IH'IHeM naHUHPJI, "lame Bcero a6COJllOTifO Hern6Koro, KOTO

pbdt o6paJOBaH no'ITH HCXJIJO'IHTCJlbHO nOiq>OBHblMH KOCTJIMH. IlO.llBIDKHOCTb ocesoro 
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l:i 

PHc. 136. HeKOTOpble npe,ncraBUTe!IH coBpCMCHHblX rpynn pennurn~; 

I - KliltMaHolllUI ttepenaxa (Chelydro serpen#na) HJ CeeepHoR AMepMKH, npcncraswwn. CKPWfOUJeibniX, e YJ"l)WQlll>lllCA nooe; 2- CllOHOll3ll ttepenaxa (G!oclw/oM 
elephantopus) c faruutaroccKHX ocrpoBOB; J- :ieneHM 'lepenaxa (Chelania mydas), llpea.cTllBH'J' MopclCHX qepenax; 4 - ICOllCHCTIUJ ttepenaxa (Dermoehe/ys coriacea) c 

lllrailO'IHl>IMH pon.CTBeHHhlMH CBR311M'H; 5 - aecrpanHltcKaR 3MCKHoweRR qepenax.a ( Chelodina /()lfgiro/li:l), npeacra.BHTClli. OOllee npHMITTHBHoA rpynllhl 6oKowd\Hb!X; 

6- nrr:repltll (Sphenodon punctatur), llOOIOe HcKOOaeMQC Hl HosoA 3eiJawJJm; 7- xaMeneoH .lllKekCOHa (Chamaeleo JOJ::kscnil); 8- 3)'6ite<l>ap ll{)aHCICHA (Eub/epharlr 
angramainyu), npcnCTaBtmmb npHMMTHBHhlX l!lllCPHU - fCJCKOHOB; 9- JCaC!lHACKHA ro.nonpaJiwA reK.KOH (Gymnodactylus caspius); JO - 3CllCHM IU)'BHa (lguaNJ 
jguano); // - xopacaHct<al! araMa (Stellio erythrogoster); 12- !lety'IHA J1P8.KOH (Dracx1 wlaru); 13 - 3QllOTHCTllll Ma6yit (Mabu)IQ aurota), npcncraeK'refi> Cl1.HHl(OBWX; 

14 - ll:B)'TlalUUI HCCCIUI (Nes.sia dldoctyla) c pacrtpOCrpaHCHHOA Cpe.!Uf CUHHICOBLIX Rl.UepKll TeHll;CHUHCR pe.lzyl(:UHH KOHC'IHOC'reA; 15 - flOllOCaTaJI l!wypKa (Eremias 
J!Cripta) HJ oeMCRCTBa HacromuHe muepKUW; 16 - cepwR sapaH (Varanus griseus); 17 - KOPOllCBCKHA mrroH (Python regius) Kl 3aruuufolt H 3Kea:ropHa111>HOR Aqlpmaf; 
18 - Kypoell (Spilotes pullatus), JqJyllHl>IR BMeplOOlHCKHJ4 llWlOO; 19 - aiiJplOOlHC!Offt (jyMc:.Tlllflr (Dispho/idus typus). BeCbM8 11.llOBH"fbd!, HO He O'ICHI> onacH1>1R; 20-
o&ootoaeHHbi.e raaJOKH ( V1pem berus) e 6pacmoM nunte; 21 - ltec'WWI 3(j)a CF.chis carinatus) e ~ nooe roroBHOCr11. K llTllJ(I:; 22- iCpOklWtJ'I ( OotxKJylus ~.) 



CKe.11CTa coxpaHjlC'fCjl TOJlbKO B weAHOM H XBOCTOBOM OTJJ.eJiax. 3y6bl OTC}'TCTBYJOT H 

3aMeHeHbl npo'IHblM poroBblM KJIIOBOM. Bee 'lepenaxH - jlAueKJia;rymHe :JKHBOTHble. 

'lepenaxH HaCeJUllOT Ha.3CMHbie MeCTOo6HTaHIDI, npecHOBOJJ.Hble H MOpcKHe aKBaTO

pHH, TilfOTejl npeHM}'lllCCTBeHHO K reJVIblM KJIHMaTINeCKHM pemoHaM. HaH6o.Tibwero BH

JJ.OBOro pa.3ttoo6paJHjl OHH JJ.OCTHralOT B CeeepttoA AMepHKe H IOro-Bocro'IHoA A3HH. 

J.iJBeCTHbl LI.Be KPynHble BeTBH qepenax. 6oKoweAHble qepenaxH (Pleurodira) npjl

qyr CBOIO JJ.JIHHHYIO WCIO nOJJ. 6oKOBblM HaBeCOM naHUHPjl, pe3KO 3arH6WI ee B60K H 

Ha3a.n. CKpblTorueAHble (Cryptodira) noJIHOCTbto BTJlrHBatoT weto BHyrpb TYJIOBHWa, 

S-o6pa3HO CrH6WI ee B carHTTaJibHOA J1JIOCKOCTH. 

CoBpeMeHHbie 6oKorueHHbie 'lepenaxH (66 BH.llOB, Bee o6HTaTCJIH npecHOBOlI.HhlX 

eonoeMoB) pacnpeJJ.eJieHbl no TpeM ceMeAcTBaM. IOxtto-aMepHKaHcKajl MaTa-MaTa 

(Che/us fimbriatus; ceMeHcrao Chelidae) OTJIH'IHo Ja.MaCKHpoBID{a: nnocKHA na.ttUHpb -

80.IXOPOCJISIMH, a JJ.JIHHHWI WeSl H roJIOBa - KO)KHblMH BblpocTaMH. 'leJitoCTH CJia6bl, 

MeJIK)'to JJ.06bl'IY otta BcacblBaeT. ABcTpaJIHACKruI 3MeHHOWejljl qepenaxa ( Che/odina 
rugosa; 6JIH3KHH BH.ll CM. pHC. 136, 5) npHcnoco6JieHa K Ce30HHOCTH KJIHMaTa: OHa 

OTKJiaJJ.bIBaeT SliiUa no.ll BO.IlOH (pemrnA CJl)"laA .ll,1U1 aMHHOTH'ICCKHX jlffl'() - B 30He 

noJIOBO.!IMI Bo BPeMjl BJiaJKHoro ceJotta. IlocJie nepecblxaHHjl BO.!IOeMa Ha'IHHaeTCjl 

pa3BHTHe 3M6pHOHOB, .IlCTCHbllliH BblJIYilJISllOTCJI B Ha'laJie CJICJJ.YIOWCfO nOJIOBOJJ.bjl. 

Y KpyntteAweA cpe.!IH 6oKoweAHblX wHpoKoA WHTOHoroA qepenaxH (Podocnemis 
expansa; ceMeHCTBO Podocnemidae), pacTHTe.llbHOJIJJ.Horo o6HTaTe.llff 6accellttoB AMa-

30HKH H OpHHOKO, JJ.JIHHa KapanaKca JJ.OCTHraer 90 CM. 

CKpblTOWeHHble qepenaxH: H3 TpCx BH.llOB, OTHOCffWffXCjl K 3TOA rpynne npeCHO

BOJJ.HblX KaHMaHOBblX qepenax (ceMeHCTBe Chelidridae; pHc. 136, 1), LI.Ba aMepHKaH

CKHX BH.lla - 3TO BCCJIJJ.Hble qepenaxH c OTHOCHTeJibHO KpynttoA fOJIOBOii H MOWHblMH 

'leJIIOCTffMH, <PaKTH'ICCKH Hecnoco6Hble npJITaTb B naHUHPb rueto H HOrH. y caMoA 

Kpynttoit HJ HHX - rpH<IJoBoA qepenaxH (Macroclemys temminckii) - KapanaKc 

HMeeT JJ.O 70 CM B JJ.JIHHY npH Macce TeJia JJ.O 80 Kr. 

MopcKHe qepenaxH (ceMeHCTBo Cheloniidae; ceMb BH.llOB rurrH poll.OB) a.n;aIITHpo

BaHbl K neJiarH'ICCKOMY 06pa3y :lKH3HH. 0HH nJiaBalOT, B3Max:HBWI nepeJJ.HHMH KOHe'l

HOCTSlMH, npeBpaweHHblMH B JiaCTbl. Ha cywy Bb1xomrr TOJibKO caMKH - JJ.Jljl OTKJianKH 

JIHU. MopCKHe 'lepenaxH WHpOKO MHrpHpytoT, OpHeHTHPYffCb Ha MarHHTHOe noJie 

3eMJIH, a6coJIJOTHo KOHcepBaTHBHbl npH Bbl6ope Meer H cpoKOB crma.nKH ffHU. CynoeaJI 

(3eJICHaJI) qepenaxa (Chelonia mydas; PHC. 136, J) HCKJllO'IHTe.llbHO paCTHreJJbHOJIJJ.Ha, 

OCTaJibHble XHWHbl HJTH BceJIJJ.Hbl. CaMbie KpynHble (JJ.o 1,5 M) - 3TO cynoBM 'lepenaxa 

H Jiorrepxe.n (Coretta caretta). 6Hcca (Eretmochelys imbricata) HJBecrna oco6o KpacH

BblM icapanaKCOM c TOJICTblM poroBblM CJIOCM. Ilpe)KJJ.e ero HCnOJib30BaJIH JJ.Jljl npoH3-

BO.llCTB8 •'lepenaXOBblX• rpe6HeA, O'IKOBblX onpae H T.JJ.. BecbMa CBoeo6pa.3Ha KO:JKHCTaJI 

qepenaxa (Dennochelys coriacea; pHc. 136, 4), 'l11eH MOHOTHnH'lecKoro (BKJitoqatowero 

O.llHH-eJJ.HHCTBCHHblA BH.ll) ceMeAcTBa Dermochelyidae (11)1HHa ee MOXCT npeBbIWaTb 

2 M). OTttocHTeJibHO TOHKHA KO:lKHCTblH icapanaKc HHKpycTHpoeaH MHoroyroJibHblMH 

oCTeoJJ,epMaMH. KocTHblA nJiac-rpoH npeJJ.cTaBJIHeT co6oA JIHUib yJKHA o6oJJ.OK. Cno

co6Hhl no.n.n;ep:lKHBaTb TeMrrepaTYPY Te.Jia HeCKOJibKO BblWe OKpyJKatomen H B CJUl3H c 

3THM nocewaK>T 60Jiee BblCOKHe ruHpOTbl, 'leM npeJJ.cTaBHTeJIH Cheloniidae. 

KocMonoJIHTH'IHO pacnpocTpaHeHHOe ceMeticTBO Emydidae oxBaTb!BaeT 93 eHJJ.a. 

B OCHOBHOM npecHOBOJJ.Hble, He60JibIUOe 'IHCJIO COJIOHOBaTOBO.!IHblX, OCTaJlbHble 

BH.llbl - cyxonyrttb1e, B TOM 'IHCJie KpynHbie (c 11)1HHOA icapanaKca JJ.O 60-80 CM). BH.llhl 

ceMeACTBa, B OCHOBHOM, BCCMHbl H pacTIITCJibHOAAHbl, HeKOTOpyto JJ.OJTIO COCTaWijlJOT 

XHIUHble, BK.IIIO'laJI eeponeitcK}'JO 6anOTHyto 'lepenaxy (Emys orbicu/aris). Cyxonyrn1i1e 
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qepen8XH, HJIH TeCTY.llHHHJlhl (Testudinidae, OKOJIO 40 BH,ll.OB), WHpoKO pacnpocrpaHe

Hhl Ha scex KOHTHHeHTax, KpOMe ABCTPaJIHH H AHTapKTH.llbl, H HeKOTOPhlX OC'I'p<>Bax. 

0HH OTJiuqaJOTCR BhlCOKHM naHUHpeM H CTOJI6oo6pa3HhlMH KOHeqHOCTRMH. llleR H 

l'OJIOBa IlOJIHOCTblO BTRrHBaJOTCR nQ!l KapanaKC, a nepC.llHHe KOHeqHOCTH nJIOTHO npH

KPb!BaIOT HX cnepe.!lH H c 6oKOB naKHMH npoqHblMH KOJIO.!laMH, o6pa3oBaHHblMH B 

pe3yJibTare Hern6Koro coe.!lHHeHHR npeJlIUleqbjl H KHCTH, noKpb!TblX rpy6oA KO)l(CA. 

JfasecTHhl mraHTCKHe 3K.3CMnJIJlPbl Ha OC'I'p<>Bax rananaroc H Arlblla6pa - c llJIHHOA 

xapanaKca .!10 130 CM (Geochelone; PHC. 136, 2). PaCTHTeJibHOJl.Ll.Hble H BCeJl.Ll.Hble. 

fIJIO.!lOBHTOCTb HeKOTOpblX cyxonYTHblX qepenax orpaHHqeHa, HHOf.!la OTKJia.Llb!BaCTCR 

CJIHHCTBeHHoe RAuo (MaKCHMYM - 50 RHU). 

XmUHhle MUKOTCJible, KllH TPCXKOroTHble, npecHOBO.!lHble qepenaxit (ceMeACTBO 

Trionychidae, OKOJIO 25 BH.!108) llIHPOKO pacnpOCTPaHeHhl B TCilJIOtt H yMepeHHOA 

JOHax scex KOHTHHeHTOB, KpoMe ABCTPaJIHH. B PoccHH HJBecTHa llaJibHeBocToqHasr 

WlrKOTCJla..11 qepenaxa Trionyx sinensis. naHUHpb CHJlbHO CnJIIOCHyr .!lOpcoBeHTPaJibHO. 

Ocreo.!lepMhl KapanaKca pe.uyuuposaHbl, ero aJKYPHhlH KOCTHhltt KapKac (HJ pe6ep) 38-

nrnyr TOJICTOA rJia.LlKOH KO)l(eH c wupoKHMH HasecaMH no KPa.llM. ToJibKO TPH nanbua 

CTOnbl cHafoKeHhl KOITRMH (OTCJO.!la HaJBaHHe po.!la), IV H V nanbUhl 3aKJ110qeHhl B 

o6myio nepenOHKY. QqeHb CHJlbHble H OCTPhle qeJIJOCTH cnoco6Hhl K qpe3BhlqaAHO 

3Ci>«t>eKTHBHblM yicycaM. 

nOAKJ\ACC /\En~A03ABPbl (LEPIDOSAURIA) 

()rpAA KAIOBOrOAOBW8 (Rhynchocephalla) 

K 3TOMY OTPJlllY OTHOC.RTCJl )].Ba COBpeMeHHblX BHlla - rarrepHH (Sphenodon; PHC. 

136, 6), BHeUIHe HanoMHHa10wHe RWepuuy. XBocT cnoco6eH K aYTOTOMHH. 

faTTepHH BCTPeqaIOTCR TOJibKO Ha HeCKOJibKHX He60JibllIHX OCTPOBax y 6eperoB 

HosoA 3em1tt.1urn. fl0J1000A JPCJIOCTH JJ.OCTHraIOT K 20 ro.n.aM. OTKJIMblBaIOT JJ.O 15 RHU, 

HH.K}'6aUHJl KOTOpblX MO)KeT npo.IJ;OJI)KaTbCR l10 11 - 16 MeCRUeB. flpO.IJ;O.IDKHTCJibHOCTb 

JKHJHH B HeBOJie npeBbIUiaCT 50 JICT. HecMOTpR Ha CTPOfYlO oxpaHY H nOJIHhlH JanpCT Ha 

npo.nIDKy H Bb1803 raTTCpHtt, HX CYWeCTBOBaHHIO yrpO)KaJOT 3aBe3CHHhle HJIH CJIY"iaAHO 

npoHHKa10mue Ha OCTPOBa KPbICbl, KOUIKH, co6aKH H T. n. CospeMeHHhle nonymuum 

raTiepHA CYMMapHO oueHHBaIOTCJl B 50-60 ThlC. oco6eA. 

()rpAA "lewyl'i't'Kmle penTMAMM (Squamata) 

()rpJIA o61..ellHKReT RUJ.epHll (llKJl)OqBJI BMcitHc6eH) H :JMeA (pHc. 136, 7-21). 
XapaKTCpHo HaJIH'!He B noKposax TaK HaJbrnaeMblX poroBhlX '!ewyA. B JJ.eACTBHTeJib

HOCTH HX qewyH COCTOSIT He TOJibKO HJ oporoBCBUiero 3IlHllepMHCa, HO H BKJIIOqalOT 

JHa'!HTe.l"lbH)'JO npoc.rroAicy KopH)'Ma, a Bero TOJIIUe HepeJJ.Ko H OCTCOJJ.epMY. KoHeqHocm 

JllUepuu MOryr 6h1Tb qacTHqHo HJIH nOJIHOCTblO peJJ.yuHpoBaHbl; cpCllH 3MeA ocTaTKH 

311.AHHX KOHeqHOCTeA 3aMCTHbl JIHllib y HeKOTOpblX npHMHTHBHhlX rpynn. XBOCT y 

OOJibWHHCTBa cnoco6eH K aYTOTOMHH (npH 3TOM KOHBYJibCHBHOe COKpameHHe MYCKy

mrrypbl nepeJiaMhlBaCT OJJ.HH HJ noJBOHKOB).11,JIR npeJJ.cTaBHTCJieA OTPff.llll xapaKTCpHO 

BH)TpeHHee OflJIQ!lOTBOpeHHe c noMOIUblO napHhlX COBOK)'TIHTeJibHblX oprattOB CaMUOB. 

Bo.nee 20 96 scex qellJyAqaTblX RAUe:>KHBOPO.!lJlUlH H :>KHBOpoJUIWH. 
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Y npe.ncraeHTCJ1eit BOChMH ceMeikre snuepHU ecrpe'!aeTCsi napreHoreHe'I"H'lecKoe 

p83MHO:lKeHHe. OHO xapaKTepHo A11SI rn6pHD.HbIX nonyJJSIUHit, 06bl'IHO COCTOSIIUHX HC

KJllO'IHTeJJbHO HJ caMoK. HapSl.llY c .nHrutOHllHblMH nonynsiUHSIMH caMoK B peJyJJhTaTe 

cnapHBaHHSI c caMuaMH (npeqe ecero, po.nHTeJJbCKHX BHD.OB) BOJHHKaJOT TPHnno

M.llHble JIHHHH. 

PacnpOCTPaHeH1>1 'lel.II)'A'laTble BCecBeTHO, HaH60JlbWero pa3H006pa3HSI OHH .no

CTHrafOT B TPOnHKa.X. L{Ba BHD.a (}l(ffBOpo..IUIIUaSI siwepuua Lacerta vivipara H o6blKHO

:eeHHaSI ra.nJOKa Vipera berus) JaxOMT Ja CeBepHbIR nonS1pH1>1R KPYT· EcTh ceMeHCTBa 

c WHpoKHMH apeanaMH, y llPYTHX apean MOJaH'leH HJIH pa30pBaH, B HeKOTOPbIX ceMeA

CTBax BblCOKa c-reneHb 3H.neMHJMa (oco6eHHO B COCTilBe OCTpOBHblX <t>aYJf). 

AraMOBbJe siwepHUbl (CeMeACTBO Agamidae) - 31'0 npH6JIH3HTCJlbHO 300 BHD.OB, 

o6HTaJOlllHX B A<f>pHKe, IO:lKHOH AlHH, Ha OCTpoeax HH.no-ABcrpa.nHHCKoro ap:xHnenara 

H e ABCTPaJlHH. L{HeBHhle, npeHMywecTBeHHO mlleMHble, - OT cpe.nHHX .no KpynHblX 

pa3MepoB (.no I M). lifaeeCTHbl TaKHe npe.ncTaBHTeJIH CeMeAcTBa, KaK aBCTPaJIHHCKaJl 

DJJameHOCHasi simepuua Ch/amydosaurus, o6HTaJOlllHH B IO:lKHoif AJHH JJeTy'IHA 

npaKOH Draco volans (pHc. 136, 12), paCTSlrHBaJOlUHH Ha y.n.nHHeHHbJX H no.nBH:lKHhlx 

pe6pax JJeTaTeJJbHYJO nepenOHKY, aBCTPa.JIHHCKHH MOJIOX Moloch, KOTOpblH noKpblT 

KpynHblMH OCTPblMH WHilaMH H necrpo OKparneH, KOpMHTCSI B OCHOBHOM MypaBbSI· 

MH. PaJMHO:lk:aJOTCSI araMOBble nyreM OTKJllUKH SIHU, Ja HCKJlfO'leHHeM HeKOTOPblX 

KPYTJJOroJJOBOK (po.a Phrynocepha/us), KOTOpbie :lKHBOPOllSllUH. MHorne BHD.bl araM 

(po.Ubl Agama H Stellio; pHc. 136, 11) :lKHByr KOJlOHHSIMH, npoHBmlH HepapxH'!ecKHe 

OTHOWeHHSI H CJIO:lKHOe reppHTOPHaJibHOe noeeneHHe. 

XaMeneOHbl (ceMeHCTBo Chamaeleonidae, pHc. 136, 7, ecero npH6JJH3HTeJJhHO 

130 BHD.OB) pacnpocrpaHeHbI Ha A<f>pHKaHcKOM KOHTHHeHTe, Ha Ma.naracKape (6o
nee noJJOBHHhI eu.noe ceMeACTBa - ero 3H.neMHKH), B l'IHllHH, Ha o. Ue"itnoH H Ha 

JOre nHpeHe"itCKOro TIOJIYOCTpOBa. no'ITH HCKJllO'IHTeJlbHO .npeBeCHbJe HWepHUbl 

(c A11HHOii TeJla 6e3 XBOCTa OT 2,5 .no 63 CM). TyJJOBHWe 06b!'IHO HeCKOJlbKO CnJllOCffYTO 

c 6oKoB, a roJJoea Hepe11Ko HeceT rpe6eHh HJJH pora. KopMSITCH xaMeJJeOHbl HaCeKo

MbJMH cpe.nHeti BeJTH'IHHbl, KaK npaBHJIO, JJeTaJOlUHMH, KOTOpblX JlOBSIT npH nOMOIUH 

A11HHHOI'O Sl3b1Ka (CM. C. 261 ). no11Kpa,ub1BaTbCSI K .UOfibl'le TIOMOraJOT uenKHR XBOCT 

H cneUHaJ1H3HpoBaHHble KOHe'IHOCTH: KHCTb H CTona npeepaweHbl B llBYCTBOp'laTbIC 

3aXBaTbl (KJJeWHH). fJJaJa JaMaCKHpOBaHbl KOJlbUeBblMH BeKaMH, KOTOpble npOHH3aHbl 

MblWe'IHblMH BOJlOKHaMH H nepeMewatOT MaJleHbKHH paJpe3 CHHXPOHHO co 3pa'IKOM. 

Cnoco6Hbl HJMeHHTb oKpacKY noKpoeoe. boJJhWHHCTBo xaMeneoHOB OTKJIMblBaIOT 

RAua B rneJ.na, BblKOnaHHble B JeMJJe, HeMHOrHe OCTaJlbHble - SIHUe)l(.HBOpO.LUIWHe. 

B ceMeAcree HryaHoBhle (lguanidae) HaH60Jiee THnH'IHble npe.ncTaBHTeJJH no no.ll

ceMeiicTBo lguaninae (34 BH.Ua), c A11HHOH TeJJa 6e3 XBOCTa OT 14110 70 CM. CpenH HHX 

CCTb mueMHble <f>opMbI (pon Cyc/ura), CKaJlbHbJe (Ctenosaura), .npeeecHhle (Iguana; 
PHC. 136, /0) H llIDKe BOllHble, KaK rananarocCK!UI MOPCKaSI HryaHa (Amblyrhynchus). 
Hapsiny c JKHBOTHhlMH KOpMaMH OHH noTpe6JJRJOT nnonbl, ueeTbJ H .na:lk:e JJHCTbSI. 

JlHCTOSl,UHble HryaHbl, HaJeMHble H .npeeeCHble, o6bl'IHO HMeJOT llOBOJlbHO KpynHhle 

paJMepbl. nepe.LlHHit yqaCTOK TOJJCTOH KHWKH y HHX paCWHpeH H conep:lKHT .UO 11 
nonepe'!HbJX CKJIMOK-KJJanaHOB, npe11noJJO:lKHTeJ1bHO 3aMeA!1HIOlllHX llBH:lk:eHHe co

.zxep:lKHMOro B 30He 11eS1TeJibHOCTH CHM6HOHTOB, MHKpoopraHH3MOB, cnoco6CTB}'IOWHX 

pacmenneHHIO UeJUIIOJJOJLl. 

280 



RHHeltHasi KWllO'lasl Hry.lHa (Sceloporus grammicus) CTIUia MO.QeJlbHhl.M OObeKTOM 

.ll.JUI nonyJUIUHOHHO-reHeTH'leCKHX HCCJie.LlOBaHHH. BacHJIHCK (Basi/iscus) cnoco6eH K 

.ll.BYHOI'OM)' fiery no noeepXHOCTH BOD.bl - 6Jiaro.napSI OTHOCHTeJibHO KpynHblM paJMe

paM cron H pe3KOCTH TOJl'IKOB. IlpH onaCHOCTH MO)KeT HblpSITb H Ha KOpOTKOe epeMSI 

3&TaHBaTbCSI Ha .nHe. 

K ccMeHCTBY feKK0Hoe1:.1e (Gekkonidae) OTHOCSIT reKKOHOB, a TaK)l(:e qewyeHoroB 

(no.nceMeHCTBO Pygopodinae), Hepe.nKO noMemaeMblX B OT.QeJibHOe ceMeHCTBO, H 3y6-

J1e<Papoe (pHc. 136, 8). THnH'rnbJe reKKOHbl - HO'IHble cymecTBa. 0HH ee.uyr CKaJibHhlA 

HJIH .npeeeCHblH o6pa3 )l(HJHH H CHafi)KeHbl npHcnoco6JICHHeM K Jia3aHHIO no rna.nKHM 

noeepxHoCTSIM - no rycTble IUCTKH Ha eeHTpMbHblx noeepxHOCTIIX nMbUee, o6paJo

eaHHble MHKpOCKOnH'leCKHMH BeTBSIIUHMHCSI K BepWHHe BOpcHHKaMH. fioeepXHOCTb 

lllCncH, o6pa3oBaHHaSI eepUIHHaMH BOpCHHOK, 6JIH3Ka K H.QeaJibHOH JlJlaCTH'IHOCTH 

H HaCTWlbKO nJIOTHO npHJieraeT K noeepXHOCTH cy6cTpaTa, 'ITO BCTynaeT c HHM B 

CJia6oe Me:llCMOJleKyJISlpHoe B3aHMO.neltcTBHe, HCnblTblBaSI BaH-.nep-eaaJibCOBbl CHJlhl 

npHTIDKeHHSI. YCTaHaBJIHBlUI KOHe'IHOCTb Ha cy6CTpaT, reKKOH pe3KO BTb!KaeT B Hero 

BOPCHHKH, a JaTeM CJICrKa npoTSlrHBaeT Jianicy B.QOJlb noeepxHOCTH, ypaBHHBlUI HaTSl

JKeHHe eopcHHOK. CHHMlUI nMeu, reKKOH BblBOpa'IHBaeT ero Ha ThlJlbHYK> cropotty H 

OTKJleHeaeT c KOHUa, KaK Mbl noc1)'naeM c JIHn}"IKOH. 3y6Jie<f>apbl, KaK H HeKOTOphl.e 

co6creeHHO reKKOHbl, nepeUiellUIHe K Ha3eMHOMY 06pa3y )KH3HH (pHC. 136, 9), He 

HMeIOT eopcHHOK Ha naJibuax. oOJibWHHCTBO BH.nOB OTKJ1a.n1:.1eaIOT S1itua, HO eCTb H 

HeCKOJibKO :lK.HBOPO.nSIIUHx. HJeecTHbl HecKOJibKO napTeHoreHeTH'lecKHx BH.nOB. 

lJ.eUiyeHorH, o6HTaTeJIH ABcTpMHH H HoeoH feHHeH, - JMeeeH.QHble 6eJHOnte 

S1WepHUbl c PY.llHMeHTaMH Ja.nHHX KOHe'IHocreu e eH.Lte noKpblTblX 'leUiyeif KO)l(HblX 

JIOCKyroe Ha ypoeHe KJIOaKH. )l(HBYT e Hopax, Ha noeepxHOCTH, npSl'IaCb no.n no.ncTHJI

KOH, e c1:.1nyqeM necKe. KopMS1TCS1 HaceKOMblMH H naYKaMH, HO .nea BH.!la JIHMHCOB 

(Lia/is) OXOTSITCSI Ha CUHHKOB, npH'ICM OTHOCHTe.JlbHO KpynHblX. Ilepe.Ll npornaTblBa

KHeM .nOJJro .nYUJaT .no6bl'ly, C)l(HMasl 'leJIIOCTSIMH e o6JiaCTH cep.nua. PaJMHOxaJOTCJI 

11ewyeHOrH SIHUaMH, OTKJJa.nbIBaJl ecero no HeCKOJlbKO UITyK. 

AM<f>Hc6eHbI, HJIH D.Byxo.nKH (Ha.nceMeHCTBo Amphisbaenia, 170 BH.nOB), pacnpocrpa

HeHbl e AMepHKe, B OCHOBHOM e IO)l(HOH, e IO)KHOH noooBHHe A<f>pHKH H e OKp~HHH 

Cpe.nHJeMHOfO MOpSI. no'ITH Bee 6e3HOfH, .nee MaJieHbKHe nepe.nHHe KOHe'IHOCTH 

coxpaHeHbl TOJlblCO y O.QHOI'O KaJIH<f>OpHHHCKOro po.na, HaJeaHHOro COOTBeTCTBeHHO 

i.e)'HoroM (Bipes). JlnHHa Tena eapbHpyeT OT IO .no 80 CM (y H6Hxapbl Amphisbaena 
alba H3 IO)KHOH AMepHKH). XeocT OTHOCHTeJibHO KopoTOK. KaK H y 6oJiblllHHCTea 

.npyrnx TOHKOTe.JiblX tfeUiyit'laThlx, o.nHo JierKoe pe.nyUHpoeaHo. Bee aMQ>Hc6eHbl a.nan

THpoeaHbl K pblTblO, no-BH.QHMOMy, nepBH'IHO. y MHOfHX qepen JaMeTHO yKpeOJieH, 

KO}l(Hble 'lewyH y ecex pacnOJIO)KeHbl nonepe'IHblMH KOJibUaMH (KaK npaBHJIO, no .nea 

Ha cerMeHT TeJJa); MexaHH3M npo.nBH)KeHHJl aMQ>Hc6eH B HOpax, HanOMHHaeT ryceHH'l

HblH xo.n 3Meit (CM. c. 283), HO npo.noJibHO .QBHJKYTCSI KOJibUa, a He TOJlbKO 6pIOUIHble 

l.IUtTKH. KopwrrcSI aM<t>Hc6eHbl no'ITH HCKJIIO'IHTeJibHO 6ecnoJBOHO'IHblMH. HecKOJlbKO 

BH.QOB po)l(.QalOT )KHBblX .neTCHblUieH, OCTMbHble OTKJla.nblBaIOT SIHUa. 

TeuH.n, HJIH aMepHKaHCKHX eapaHoe (ceMeHCTBO Teiidae, OKOJJO 140 BH.nOB), He

pe.n1eo no.npal.ll,eJISIIOT Ha .nea ceMeHCTBa - KpynHblX (.no 1 M) H MeJIKHX (OT 10 CM). 

KpynHble ee.uyr .nHeBHOH o6pa3 )l(H3HH, Cpe,llH HHX HeMMO .llpeeeCHblX, non}'BO.llHblX, 

KaK KaHMaHOBlUI SllUepHua (Dracaena), cneUHMH3HPOBaHHlUI B nHTaHHH KpynHblMH 

MQllJIJOCKaMH, paKOBHHbl KOTOPblX pal.ll,aBJIHBaeT MHoroeeprnHHHblMH Jy6aMH. MenKHe 

teitH.Ltbl TSlroTeIOT K cKpblTHOMy, potomeMy 06pa3y )KHJHH. Bee OTKJ1a.n1:.1ea10T SIHUa, 

BCTpe'laeTcR KOJIJleKTHBHOe mel.ll.oeaHHe. JlnS1 PSlll.8 BH.nOB xapaKTepeH napreHore-
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HeJ. B qacTHOCTH, OH o6HapyxeH y TJ)eTH HJ 45 BHJlOB XJIYCTOXBOCTYX J1w;epuu po.na 
Cnemidophoru.s, Ha npHMepe KOTOpbIX aeTaJihHO HJyqeH. 

CeMeucTBO HacTO.fflUHe .fflUepHUhl (Lacertidae) cocTaarunoT .llHeBHhle BH.llhl (ecero 

npH6JIH3HTe.JlbHO 215) OT MeJIKHX .110 Cpe,!lHHX pa3Mepoe, 8 OCHOBHOM HaceKOMOjl,!lHble 

(HanpHMep, pO.llhl Lacerta H Eremias <J>aYHbl Poccuu; puc. 136, /5), HeKoTOphle OT

'ISCTH paCTHTeJlbHOjl,!lHble. 60JlblIIHHCTBO BH.llOB Beath HaJeMHblH o6pa3 :lKH3HH, HO 

cywecrayeT H HecKOJibKo 11peaecHbIX. IlJHpoKo pacnpocrpaHeHhl B A<l>pHKe H EapaJHH. 

IlpaKTH'leCKH BCe .ffHUeKJiaaywHe, Ja HCKJllO'leHHeM 'laCTH nonyJI.ffUHH OObl'IHOl'O B 

cpe11HeH no11oce PocCHH BH.lla, KOTOpblH TaK H Ha3BaH - :JKHBOpOJUIUleH .fflUepuueR 

(Lacerta vivipara). Ha KaaKaJe o6HTaeT KOMnJieKc BH.llOB, CKJIOHHblX K o6pa3oaaHHIO 

rn6pH.llHblX napreHOreHeTH'leCKHX nonyJI.ffUHH; He.llaBHO 3TOT KOMnJieKC Bbl.lleJieH B 

caMOCTO.ffTenbHblH po11, HaJBaHHbl°H B 'leCTb OTKpblBaTeJUI napreHOreHe3a y Jlw;epHU 

H. C. ,UapeecKoro - Darevskia. 
CUHHKH, COCTaBJl.fflOlUHe o6rnHpHOe ( l 100 BH.llOB) H KOCMOnOJIHTH'leCKH pac

IlpOCTPaHeHHOe ceMeucTBO Scincidae, xapaKTepHbl cneuu<J>uqecKolt KO)Kelt, rJia.llKO°H, 

JKCC'TKOH (6Jlaroaap.1I MHOI'O'IHCJieHHblM MeJIKHM OKOCTeHeHH.ffM KOPHYMa) H CKOJ1b3KO°H, 

'fl'() B onpeaeJieHHOH Mepe CJl}')KHT JalUHTOH OT CXBaTblBaHIDI XHlUHHKaMH. B OCHOB

HOM ae.nyr Ha3eMHYJO :JKH3Hb, MHOI'O pOIOlUHX, 6eJHOfHX, B TOM 'IHCJie «nJiaBalOlUHX• 

e cblnyqeM necKe <f>opM. Cpe11u CUHHKOB BCTPe'laJOTC.ff paJHhle C'Ta.llHH peJlYKI..lHH Ko

He'IHocreR (puc. 136, 14), npoucxo11uarnett HeJaBHCHMO ao MHOrHXJIHHHSlX. CuuHKH 

pa3H006pa3Hbl no pa3MepaM rena - OT 5 (6e3 XBOCTa) .llO 32 CM (y aBCTPa.JIHltCKOI'O 

pacTHTe.JibHOMHoro cuHe.ffJbl'IHOro CUHHKa Tiliqua scincoides). Oco6eHHo rnupoKO 

pacnpocTPaHeHbl .llJIHHHOHorue CUHHKH poaa Eumeces - e CeaepHolt H UeHTJ>aJib

HoR AMepHKe, CeeepHoR A<J>puKe, IOro-3anaaHoR H IOro-BOCTO'IHOlt A3HH. MHorHM 

BHJlaM (OKOJIO 45 %) npucywe )KHBOpO)K.lleHHe, B TOM 'IHCJle HCTHHHOe. HanpHMep, 

y npe11cTaeure11elt poaa Mabuya (puc. 136, /J) paJBHTa eecbMa coaepweHHa.ff nJia

ueHTa, 6paJHJibCKfill Ma6y.ff (Mabuya heathi) nepe11aeT 'lepe3 Hee 3M6puoHa.M 99 % 
nHTaTeJibHoro MaTepua11a. 

CeMeltCTBo BepeTeHuueaYe (Anguidae), HaC'IHThlBa10mee lfYTb 6o.rree cOTHH BH.llOB, 

wupoKo pacnpocTJ)aHeHo B HoeoM CaeTe, B 3ana.llHOH EapaJHH, Ceeepo-3ana.llHOR 

A<J>puKe H IOJKHol\ A3uu. )lriuHa Te.Jia caMhlX MeJIKHX BH.llOB YKJla.llblBaeTC.ff e 70 MM, 

C3MblH KpynHhlH, eeponeltCKH°H )KeJITOfiYJHK (Ophisaurus apodus), .llOCTHraeT 1,3 M 

B .llJIHHY H OXOTHTC.ff Ha MeJIKHX noJBOHO'IHblX. B 3TOM ceMeltcTee HeMaJIO npHMepoe 

pezzyKUHH u n011Horo OTCYJ'CTBH.ff KOHe'IHOCTeH. Xopowee paJBHTHe OKOCTeHeHHlt KO:JKH 

npeepaw;aeT ee e noao6ue naHUHP.ff (e qaC'fHOCTH, y )KeJITOII)'3HKa), PallleJieHHoro Pa.iut 

ceo60.llbl .llblXaTe.JibHblX .llBH:ll<:eHHit Ha CfiHHHYJO H 6plOlllHYJO nOJIOBHHKH. 06HTalOl.l.UlJI 

e Poccuu o6bIKHOBeHHa.R eepeTeHuua (Anguisfragilis) :JKHBOpoJU1w;a, .JKe.JITOnylHK OT

KJla.llblBaeT .ffltua H oxpaH.ffeT K11aJlKY. 

BapaHOBble .fflUepHUbl (ceMe°HcTBO Varanidae, puc. 136, /6) - acero 0Ko110 40 eu

.o;oa, B ocHOBHOM aaCTPa;rnltcKHe. KpoMe Toro, o6uTaJOT a A<J>puKe, IO)KHO°H A3HH, 

KHTae H Ha OCTJ>OBax HH.D.o-ABCTPaJIHltcKoro apXHneJiara. OOJIHa.R .llJIHHa Te.Jia y HHX 

OT 25 CM 110 3 M (y KOMO.llCKoro aapaHa Varanus komodoensis). Be.nyr 11HeBHO°H o6paJ 

JKHJHH. )].JIHHHblH pa3JJ.B()eHHblH .ffJblK Bbl.llBHfaeT<lJI no.llo6Ho JMeHHOMY. 3'ro aKTHBHblC 

OXOTHHKH Ha OTHOCHTe.JlbHO HeKpynHYJO .ll06bl'IY, He 6pe3ryJOT H fia.llaJiblO. KoMO.llCKHA 

eapaH ucnOJibJYeT coeMeCTHYJO pa3.lleJIKY KpynHOH 11o6bl'IH. PaJMHO:ll<:aJOTC.ff OTKJia.llKOA 

flHU 6e3 nonblTOK oxpaH.ffTb KJia.llKY· nepHO.ll HHKY6aUHH - OT 100 ,!lHe°H .110 ro11a. 

CeMeltC'TBo Kzl.03y6bl (Helodermatidae) JaCJiyxuaaeT ynoMHHaHH.ff, XOT.ff BKJIIO'laeT 

ecero .nea eu.na, o6HTaJOWHX B CeaepHoA H UeHTJ>aJibHO°H AMepuKe. Bonee nonyru1p-

282 



KYA HJ HKX - .lKHJiaTbC (Heloderma suspectum). 3ro KPYTIHaJI snuepHua, .ll)IHHOA JlO 

50 CM (He C'IHTaJI XBOCTil), OHa KruKeTC.A TOJICTOA H HeYKJJIOJKeA, c OTHOCHTeJlbHO KOpOT

KHM XBOCTOM. jJ.noJy6bl - e.llHHCTBeHHble CpellH .AlUepHU o6Jia.aaTeJIH Sl.ll08HTblX JKCJieJ, 

KOTOPbie, OllHaKO, He HMe10T C:JKHMalOlllHX MbllUU. R11 nacCH8HO CTeKaCT K OCTJ>blM 

x:eJI06'1aTblM Jy6aM. KopM.ATC.A MeJIKHMH n0380HO'IHblMH. PoioT HOpbl, cnoco6Hbl 

B11eJaTb Ha .llepe8b.A 8 nOHCKaX ITTH'lbHX .AHU. Orx.ria.ab18aJOT .AAua, KOTOpble OOlil'IHO 

3HM}'10T; 8blJI}'I1JleHHe npHMepHo '1epe3 10 MeC.AUe8. 

noAC>'l'PIA 3MeM <Serpentes, s. Ophldla) 

fpynna 8KJIIO'laeT OKOJIO 3 000 8H,ll,08, pacnpe.lleJieHHblX no 18 CeMeAcTBaM, H3 

KOTOPbIX l!lCCb 6y.nyr YTIOMSIHYfbl JIHWb OCH08Hble. 3MeH 8blCOKocneUHaJIH3Hp08aHbl 

B nepe.ll8IDKeHHH 6e3 HCnOJib30BaHH.A KOHe'IHOCTe.A; OHH llOCTitrJIH He06blKH08eHHOA 

C8060llbl H JI08KOCTH 8 6e3HOroA JIOKOMOUHH, C08epweHHO HellOCT}'nHbIX 6eJHOrHM 

.AmepHuaM. Oco6oe CTJ)OeHHe no380HK08 coo6maCT oce80My CKCJICTY no8bIWeHH)10 

ra6KOCTb, 8 TOM 'IHCJie 8eP'fHKaJibHYJO, H llOnOJIHHTCJibHYIO npO'IHOCTb. 6Jiaro.llap.A 

3TOMy 3MeH cnoco6Hbl n08TOp.ATb H3rH6aMH TeJia KpynHblA peJibCQ> cy6cTJ)aTa, TeM 

caMblM HIDCOJl.A Ha HeM onopy, Q>HKCHpoBaTb KOHQ>HrypauHIO 3THX H3fH008 H c 8blCOKOA 

TO'IHOCTblO nepeMemaTb HX BJJ.OJib TeJia; npH ~M rJIMKaJI KOJKa CK0Jlb3HT no onope. 

B BO.lle OHH HCTIOJibJYlOT Yff.llYIDIUHOHHoe IUia&aHHe, cX0.11.HblM o6paJOM npoKJIMbIBaJOT 

HJBHJIHCTb!A TOHHeJib 8 Tpa8e. Ha r.na.nKoA no8epXHOCTH HJIH Ha necKe, He llaK>WHX 

npo'IHOA onopbl HX TCJl}', 3MeH, HanpHMep ~bl (poll Echis, PHC. 136, 21), HCnOJTb3}'10T 

cOOK080A XO.ll•. 0HH YH.ll}'JIHPYJO'I' c oco6o WHpoKoA aMIUIHTyllOA, rrp1m0.11.HHMaJI 0.11.HH 

yqac-nrn Tena H npHJKHMasJ K cy6cTPaTY .llpyrne. B peJyJibTare JMe.A rrepeMemaeTC.A 

BOOK. CymecT8ye-r eme TaK Ha3bl8aeMblA np.AMOJIHHe°AHblA, HJIH ryceHH'IHbl°A, cno

co6 ll8HJKeHH.A (oco6eHHO o6bl'IHbIA .11)1.A Ylla808) - KOM6HHaUH.A rrpHnOllHHMaHHJI 

arpe3K08 n0380HO'IHHKa c 80JTH006pa3HblM npollOJTbHblM nepeMelUeHHeM 6plOIUHblX 

KO:llCHblX lUHTK08. 

3MeH Kopwrrc.A maeHWM o6paJoM noo80HO'IHblMH - OTHOCHTCJibHO MCJIKHMH 'leT-

8epoHorHMH H pb16aMH, JarnaTblBasJ HX UCJIHKOM, TaK KaK Pal!lCJiaTb JlOObllfY OHH He 

MOryr. 60JibWHHCTBO 3MeA cnoco6Hbl O'leHb WHPOKO pacKpb18aTb POT, npaKTK'leCKH 

Ha 180° pa380Jl.A 'ICJI10CTH, He06bl'IHO .ll)IHHHble, nOCKOJibKY 'ICJIIOCTHOA CYCT38 'laCTO 

pacnoJiaraeTC.A noJMH JaTblJIKa. 00JT08HHKH HmtrneA 'ICJIIOCTH cnoco6Hbl 8blrH6aTbC.A 

HapYJKY H BJaHMHO nOll8IDKHbl, TaK K.aK HX rrepe.ztHffe KOHUbl COCllHHeHbl MeJK.Zzy co6oA 

JUIHHHoA C8.AJKOA. OpollOJibHO no.ll8HJKHbl H noJio8HHKH 8epXHeA 'leJIIOCTH, npH'leM 

HeJa8HCHMO OJIHa OT llPYJ'OA. B peJyJibrare POT MOJKCT CHJibHO paCT.ArH8aTbC.A H 8bl

nOJIIDITb ll8HJKeHH.A, npo.u.8HratoIUHe KJ)ynHble 061.eKTbl 8 nHIUe80Jl. <l>HKCHpoBaHHIO 

.ZlOObl'IH cnoco6CT8}'10T H MHOfO'IHCJieHHble 3y6bl, JafHYThle Ha.3M. 3Me.A K.aK 6bl H8-

nrrH8aeT ce6.A Ha 061:.eKT nornomeHH.A. 

3MeH HCTIOJib3YJOT KOHTaKTHOe o60HSIHHe, 8HOC.A npo6bl JlJl.A aml.11H3a TOHKHM 

Pal!l80eHHblM .A3bIKOM 8 80MepoHa3aJibHblH (.AK06cOH08) opraH - K.aMepbl HOC08blX 

MeWK08, OTKJ)bl8al01UHec.A Ha He6e. f.naJa npHKpblTbl CHap~ npo3pa'IHblM lUHTKOM 

(npHpOCWHM HH:lKHHM 8eKOM) H He HMelOT 06bl'IHOT'O JlJISI penTHJIHA MexaHHJMa aK

KOMOllaUHH. CpeJIHee yxo OTCyrCTByeT. 6oJiee H080e npHo6pereHHe HeKoTOpbIX rpynn 

(YJia808 H .AMKOroJI08blX) - repMOJIOK.aropbl 8 81{.lle yrny6.rreHHA Ha 6oK08hlX CTOpoHax 

BepxtteA 'leJI10CTH. 

CeMeAcTBO C.neno3MeAKH, HJIH CnerryHbl (Typhlopidae) BKJIIO'laeT 200 8H.ll.08. Ha
CCJUIIOT K>:>K.HYJO E8pony (8 TOM 'IHCJle JOr .[larecTaHa - 'lepseo6pa.3HaJI CJienooMeAKR 
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Typhlops vermicu/aris), Acj>pHK}', TponHlfeCKYJO AMepHK}', IO:JKHyJO AlHJO H HH.llo

ABcTpa.nHHCKHA apxHne.nar. HeR.LlOBHTble JMeH, cneuHa.nHJHpoeaHHble e pb!Tbe, no.n

JeMHble, ee.llYlllHe qpeJBbllfaHHO cKpbITHblH o6paJ JKHJHH. Moryr pblTb co6cTeeHHble 

HOpbl HJIH 06HTaTb B nocTpOHKliX MypaebeB H TepMHTOB. Jl.;IHHa TeJia y 60JibllJHHCTBa 

20-45 CM. 06Hap)'JKHBalOTCJI py.nHMeHTbl KOCTeA TaJa. D1aJa B pa3JIHlfHOH CTeneHH 

pcmyuHpoeaHbl, BIUIOTb .no nOJIHoro arcyrcreH.R. ManeHbKHH por o6pameH BCHlpaJibHO, 

KopMOBble 061.eKTbl OlfeHb MeJIKH. Bee BHllbl .RAue.KJia.uymH. 

CeMeAcTeo Y.naebl, HJIH Jlo:iK.HOHOrHe JMeH (Boidae), lllHpoKo pacnpocTpaHeHo 

e TponHKax H cy6TponHKax, Jaxo.n.R ceeepHee e AJHH (.no KaJaxCTaHa) H Ha Jana.ue 

CeeepHoA AMepHKH. CeMeAcTeo HaclfHTbIBaeT 72 BHlla, qpeJBbllfaAHo paJHopo.nHblX 

no paJMepaM rena OT 20 CM .no 12 M (peKOP.nbl npHHa,ll1le:lk.aT IO.lKHOaMepHKaHCKOH aHa

KOH,lle Eunectes murinus H :lk.HBllleMy e HeBQile ceTlfaTOMY nHTOHY Python reticulatus) 
npH Macce TeJia 60Jiee 120 Kr. liOJiblllHHCTBO y.naeoe (Boa) o6HTaeT e HoeoM Ceere, 

a nHTOHbl - e CrnpoM. Bropoe pyccKoe HaJeaHHe ceMeiicTea onpe.ne.n.ReTCJI npHcyr

CTBHeM PYJIHMeHTOB raJa H Ja,uHeA KOHelfHOCTH (e BHlle KOIT.R). Cpe.nH ero npe.nCTaBH

TeJieit ecTb po1<>mHe cj>opMbl, nOJiyeo.nHble H .npeeecHble. MHorne cneuHanHJHpoBaHbl 

B noTpe6JieHHH KpynHoA .no6bllfH. 1laCTb BHllOB, oco6eHHO .npeeeCHble, CHa6:iK.eHbl 

.-repMoJioKaTopaMH• M.R noHCKa TeruIOKpOBHblx :lk.HBOTHblX - 3TO ry6Hble .RMKH c 

lfyeCTBHTCJibHOA TOHKOH KO:lk.eA e rny6HHe. Bee y.naebl :lKHBOpo.n.RlllH, a ece nHTOHbl 

(pHC. 136, /7) .RAUelUla.nymH. CaMK8 nHTOHa HHK}'6Hpyer IUlaJlKY, Bblpa6aTbllWI TeIUIO 

3& ClfCT M)'CK}'JlbHOii .npo:lk.H. 

CeMeAcmo Y:iK.eo6PaJHble JMeH Colubridae (pHc. 136, 18) - caMoe 60JibWoe ceMeA

CTBO JMeA, BIUllOlfaIOUlee CBblllle I 800 BHllOB, HJIH 6oJiee 60 % HX lfHCJJa B no.nOTpR,Lle. 

Y:lKeo6paJHble HaH6oJiee paJHoo6paJHhl - KaK no paJMepaM TC.Ila, TaK H no npe.n

CTaBJieHHblM JKHJHeHHblM cj>opMaM. CaMoA KpynHoA ClfHTaerc.R aJHaTCKa.R Iq>blCHHWI 

JMeJI Ptyas carinatus (.nJIHHa .no 3,5 M), caMble MeJIKHe B nOJIOBOJpeJIOM COCTOJIHHH 

)'JCJiaJlh(BalOTCJI B 10 CM • .HJI.oBHTblX cpeJIH y,«eo6paJHblX HeMHOI'O, ecero 45 BHllOB, HO 

cpe.nH HHX ecTb eeChMa onaCHbie (HanpHMep, 6yMcJiaHr Dispholidus typus; pHc. 136, 
19, HJIH 6oAra Boiga trigonata). 3'ro TaK HaJbleaeMble JIO:lKHble YJKH, Hx M.OBHTble 

Jy6bl pacnOJio:JKeHbl e rny6HHe poroeoH' nOJIOCTH. Cpe.nH y,«eo6paJHblX ecTpelfaJOTCJI 

06.lla.naTCJIH YJKOA nHmeeoif cneuHa.nHJaUHH, HanpHMep MOJIJIJOCKO.R.nHble (aJHaTcKHe 

Pareas, aMepHKaHCKHe Dipsas), nOTpe6HTeJIH o.nHHX JIHlllb ITTHlfbKX JIHU (Dasype/tis). 
3TH JMeH rJIOTalOT KX UeJIHKOM, HO npH npoXO)K,JleHHH JIHU no nHUleBQ/ly npOHJHB

WHMH ero CTCHKY HKXHHMH OTpOCTKaMH nepe.nHHX nOJBOHKOB BJpeJaJOT CKOpJiyny 

H JaTeM OTpblrHBalOT ee. HaJeMHble y,«eo6paJHble npeHM}'lllecTBeHHO OTKJla.IlblBalCYI' 

dua, eo.nHble CIUIOHHbl K JIHUe:lKHBOpo:lK,neHHIO. 

HJ HaH6oJiee HJBeCTHblX npe.nCTaBHTeJieif ceMeitCTea H)')KHO Ha3BaTb o6blKHOBeH

HYJO Me.LUIHKY (Coronel/a austriaca), lllHpoKo pacnpocTpaHeHHYJO, XOTII H pe.nl(YJO B 

cpe.nHeH PoccHH. 3'ra HeonacHa.R .nJIJI qe.noeeKa JMe.R c R.LlOBHTblMH Jy6aMH e my6HHC 

poTOBOH nOJIOCTH nHTaeTCJI B OCHOBHOM JIW.epHUaMH, paJMH0)1(3CTCJI JI.BaJK,llhl B I'OJlY 
nyreM .RRue~rneopo:lK.neHHJI. 

HJ po.na HacTOJllllHe YJKH (Natrix) Ha TeppHTOPHH PoccHH o6HTalOT TPH eHJta. 

06blKHoeeHHblH Y:lK (Natrix natrix), lllHPOKO pacnpocypaHeHHblil e Eepone (Me

CTaMH - .no IlOJUlpHOI'O Kpyra), paJMHO:lk.aeTCJI nyreM OTICJIMKH JIHU (KPYJIHCUI caMKB 

MOJICeT OTJIO:lKHTb .no 35 lllTYK), KOTOpble nepe.n OTIUIMKOH Moryr HeKOTOpoe epeMJI 

HHKy6HpoeaTbCJI B JIHUeeo.nax. 06HTaeT BO BJlaJKHblX 6HOTonax, xopOlllO H OXOTHO 

WiaeaeT. KopMHTCJI MOJIO.nbJO pa:lllHlfHhlX noJBOHOlfHhlX H pb16aMH, JarnaTblBU .no-

6hl'ly 6e3 YMCPlllWieHHll. 
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lib 43 BH.!lOB po.na CrpoAHhle noJIOJhl ( Coluber) B PoccHH BCTpC'laK>TC.R 9. 3TH 
OXOTHHK.H CfiOC06Hbl JIYWHTb 1106bl'ly, OXBaTblBrul ee KOJibUaMH Tena HJIH npIDKHMU 

K DHellIHHM TBepllblM npeAMeTaM. MHorne HJ HHX arpeccHDHbl, CKJIOHHbl HaHOCHTb 

YJCYCbl, cmc>Ha y HeKOTOpblX TOKCH'IHa. CaMblH KpynHblit H arpeccHDHblH Cpe.llH HHX -

• :lKeJJT06pK>XHH, HJJH KacnHitCK.HH, noJJoJ ( Coluber caspius, .llO 2,5 M MHHoA), pac

npocTpaHeHHblH D Mon11aDHH, YKpaHHe, Ha CeDepHOM KaDK.aJe H D IloDOJIJKbe .no 

J{a3axcraHa. H.cnOJJb3yeT 6HOTOnbl OT JJeCHblX 110 nyCTblHHblX, KOPMHTCSI SllUepHUaMH, 

3MeJIMH (D TOM 'IHCJle ff.llODHTblMH), nTHUaMH, rpblJyHaMH, pa30pS!eT nTH'lbH rHel!la. 

CaMKa OTKJI3.llb1DaeT 110 20 KpynHblX SIHU (45 MM ll.JlHHOH). Crpena-JMeJI (Psammophis 
lineolatum, ll.JlHHa TeJJa llO 90 CM) OTHOCHTCSI K po11y necO'IHblX JMeii, D KOTOpoM 'IHC

JIJIT .llO 25 DHllOD. 8cTpe'laercJ1 D KaJaxcTaHe, Cpe11Heit A3HH H 3aK.aDKaJbe, rnaDHblM 

o6paJOM D nycTblHj{X. 0'1eHb TOHKIDI H 6blCTprul, c ff.llODHTblMH 3y6aMH D rny6HHe JYTa, 

OXOTHTCjl .llHeM, .ll06bl'la - no•ITH HCKJIK>'IHTeJJbHO SllUepHUbl. H.HrepecHa o6bIKHO

BeHHrul KOpOJieDcKasi JMesi (lampropeltis getula), o6na.naTeJJb KpacHDOH 6necTS11UeA 

H JIPKO OKpaweHHo11: KO)KH. 06HTaeT D npH6pe:lKHblX o6JiaCTS1X ClllA. Ll,rrHHa rena 1-2 M. 

IlHTaeTCSI D OCHODHOM llPYrHMH JMeSIMH, D TOM 'IHCJJe ff.llODHTblMH, KOTOpble npaKTH

lfeCK.H 6eJJalUHTHbl nepe11 3THM XHIUHHKOM. 0TKJia.QblDaeT SIHUa DblTSIHY'fOH Q>opMhl 

llJIHHOH .llO 50 MM (HeKOTOpble HJ 9 DHllOD po.na SIHUe:lKHDOPOMIUH). 

CeMeHCTDO AcnH.llODble JMeH Elapidae DKJIK>'laeT OKOJJO 250 BHllOB, KOTOpble pac

npocrpaHeHbl BO DCCX lfaCTSIX CDeTa, KpoMe Eeponbl. ~ MHOfHX DHllOD cpemuu1 ll.JlHHa 

MHJKa K 2 M, caMblH KpynHblH DH.ll, KOpOJieDCK.aff Ko6pa ( Ophiophagus hannah), 110-

crnraeT no'ITH 6 M • .sliloDHTble 3y6bl pacnOJio:>KeHbl Ha nepe11HeM KpaK> eepxHe'leJJIOCT

HOH KOCTH. AcnH.llbI Mano arpeccHDHbl, KYCaK>T HeoxoTHO, HcnOJib3ysi D KPHTH'lecKHX 

CHTYaUHJIX npe.llynpe:lK.llaK>mee noDe.lleHHe HJIH oKpacKY. fO)l(}{oact>pHKaHCKIDI IDIK>K>

mllffcsi (oweHHHKOBrul) K06pa (Hemachatus) Db16pb1JrHDaeT CTpyHK.H ff.Ila HaBCTpe'I}' 

npoTHDHHKY. Rn paJHoo6paJeH H y MHornx DH.llOD 'lpeJDbl'lafrno TOKCH'leH. IloCJJe 

yicyca TaH:naHa ( Oxyuranus scutellatus) 'leJJOBeK y~rnpaeT '1epe3 HeCK011bKO MHH)'T HJ-33 

napaJJH'la llbIXaTeJJbHOH MYCKyJJaTypbl, D ff.llODHTbIX :lKeJJeJax THfPODOH 3MCH (Notechis 
scutatus) co11epJKHTCS1 400 cMepTeJJbHbIX .noJ. MHorne acnH.llODble HMeK>T OllHOTOHHYJO 

cepoDaTyio OKpacKy, 11pyrne - D DH.Ile qepe11yK>1UHXCJI JIPKHX UBeTHblX nonepe'IHblX 

KOJieu, K.aK KOpaJJJJODble acnH.llbl (Micrurus), D OCHODHOM 3TO HeKpynHble JMeH. CTpe.n

CTaDHTeJJH ceMeHCTDa cnoco6Hbl qpeJDbl'laHHO 6blCTpO nepe.llDHraTbCSI, Ha KOpoTKOM 

PLlDKe - llO 32 KM/'1 (11peDecHble MaM6bl Dendroaspis). 0cHOBHOH KOPM Ha:JeMHblX -

JMeH, y JJaJaK>lUHX - .llpeDeCHble JljlfywKH. B 6011blllHHCTDe CDoeM acnH.llODble JMeH 

OTKJI3.llbIBaK>T siiiua (2- 3 .llecsiTKa). OweAHHKODasi Ko6pa H HeMHorne 11pyrHe J1Aue

:lKHBOpollS11UH, aDCTpaJJHHcKasi DeJJHKOJJenH~ .lleHHCOHHJI Austrelaps superbus HMeeT 

no1106He n.naueHTbl H npHJHaHa JKHDOPOAAIUeH. 

CeMeitcTBO MopcK.He JMeH (Hydrophiidae) DKJIIOlfaeT 64 DHJUl, Korophle C'IHTillOTC.R 

MHJKHMH K acnH.llODblM. PacnpocTpaHeHbl D renJJblX DOllax THxoro H H.HllHHCKOro 

OKeaHOD. H.x no11paJ.1leJJJIK>T Ha TpH rpynnhl - MOpCKHX KpaHTOD, IDIOCKOXDOCTOD H 

.naCTOXDOCTOD. 3To 6blCTpble H JJODKHe JUIODUbl, HO OHH coDepweHHO 6ecnOMOIUHhl 

Ha cywe. XBocT, KaK npaDHJJo, peJKo YflJIOllleH, TOJICTasi cpe.nHJISI lfacTL TeJJa Hepe.nKo 

HMeeT OKpyrnoe celfeHHe .llHaMeTpOM .no 7 CM, a ero nepe,nHSISI ':laCTb TOHKa, KaK Ka

paH.!J,aw, H yeeHlfaHa MaJJeHbKOH fOJIODKOH. 3To nOJDOJISleT MOpcKHM JMeSIM HJBJieK.aTb 

i:i;o6Wiy HJ yxpblTHlt Cpe,nH nenafK'lecKHX MOpcKHX JMeA OllHH HJ HaH60Jiee HJDeCTHblX 

H WHPOKO pacnpocTpaHeHHblX DH.llOD - llDyxI..J.DeTHrul nenaMH.lla (Pelamis p/aturus). 
TOKCHlfHOCTb ff.Ila MOpcKHX JMeA DblWe, lfeM y acnH.llODblX JMeH. IlpH cnapHDaHHH OHH 

Moryr <l>oPMHpoDaTb orpOMHble CKOnJJemm. y MHOfHX o6pa:JyeTC.ll nono6He nnal.leHTY, 
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K po)ICJlaIOTCJI XHBYe neTCHblWH, )'HHKaJlbHO KpynHble (no IlOJIOBHHbl llJIHHbl TCJla 

MarepH), Ho ManO'IHCJieHHble (MeHee necRTKa). MopcKHe KpaIDbl OTJOia.llhlBaJOT RAua 

Ha cywe, npOSIBJUUI B nepeble nHH nocne BhUlynJieHHSI Ja6ory 0 nOTOMCTBe. 

CeMeACTBO faJl)OKOBble JMeH ( Viperidae). fanJOKOBble pacnpocTpaHeHbl Ha ecex 

MaTepHKax, KpOMe Aec-rpanHH, rne HX JaMeIUaJOT aCilH.llOBble JMeH. Ceitqac HaC'IHTbl

BaJOT 236 BH.llOB (empoe MeCTO cpenH SIJlOBHTblX JMeA MHpa), B TOM 'IHCJie 158 BH.llOB 

JIMKOfOJIOBblX JMeA (B OCHOBHOM aMepHKaHCKHX) H 6onee 60 BH.llOB HaCTOSIIUHX ra.IlJOK 

(HCXOllHO aQ>pHKaHCKHX) . .ll.nHHa Tena BJPOCJiblX eapbHpyeT B npene.nax 25- 365 CM. 

R.noeHTbIH annapaT 3THX JMeA C'IHTaeTCSI caMblM coeepweHHhIM. YKopo'leHHaSI eepx

He'leJIJOCTHaJI KOCTb O'leHb nonBHJKHa; OHa HeCeT TOJibKO Sl.llOBHTble Jy6bl ( 1 - 2, He 

C'IHTaJI JaMecTHTCJTeA) H, noeopa'IHBaJICb OKOJIO nonepe'IHOA OCH Ha 90°, yK.lla.llblBaC'T 

HX B COCTOSIHHH nOKOSI ropH30HTaTlbHO • .ll.nHHa 3THX 3y6oe OT 0,5 CM y o6bIKHOBeH

HOA ranJOKH ( Vipera berus, pHC. 136, 20) no 2,5 CM y HeKOTOpblX rpeM}"lHX JMeA (HJ 

JIMKOfOJIOBblX) H .llCUKe 4 CM y ra6oHcKoA ra.nJOKH (Bilis gabonica). CTpencTaBHTe.JlH 

ceMeAcTea - no'ITH HCI<.JIJO'IHTeJihHO HaJeMHble BH.llbl. OKpacKa 6hleaeT onHoTOHHOA 

HJIH HepenKo pactLJJeHSIJOIUeA, c reoMeTpH'leCKHM KOHTpaCTHblM PHC)'HKOM, MaCKH

pyiomeA B YCJIOBIDIX o6wrnoA cpenhI, HO He npenynpe)ICJlaJOmeA HJIH OTJl)'I'HBaJOIUeA, 

HepenKoA y acnH.llOBblX JMeA • .RMKOfOJIOBble JMeH o6na.naJOT TepMOJIOKaTOpoM Ha 

60KOBOA cmpoHe roJIOBbl B BH.lle SIMKH Me)ICJly rnaJOM H HOJJlpeA c HeeepOSITHO 'IYB

CTBHTeJibHblM yqacTKOM Ha nHe. oOJihWHHCTBY ra.nJOKOBblX npHcyme siAue:llrneopoJK

neHHe, HO ecTh cpenH HHX H JltHBOpO.llRIUHe (B TOM 'IHCJie 06bIKHOBeHHaJI ra.IllOKa), 

H siAueKJianyIUHe (HanpHMep, JOJKHOaMepHK.aHCKHA 6ywMeAcTep Lachesis mutus, 
oxpaHSIJOIUHA KJia.zucy). 

HaH6oJihWYJO Y'fPOJY cywecTBoeaHHIO coepeMeHHblX qelll}'AqaTblX pe1ITHJ1HA He

ce,- npeo6paJOBaHHe HJIH )'HH'ITOJKeHHe HX HCXOnHblX MCCT006HTaHHA, a TaIOKe OTJIOB 

JICHBOTHhIX HJJH c6op Hx SIHU pa.nH ynoTpe6neHHSI e nHIUY (UeHTpanhHaJI AMepHJca, 

IOro-BocTO'IHaJI A.3Hsi). B OTJIH'IHe OT npyrnx HaJeMHblX noJeoHO'IHblX, HanpHMep 

TCIDIOKpOBHblX, OHH He cnoco6Hbl TaK 6blCTp0 MeHRTb CBOH Mecroo6HTaHIDI. B 3TOM 

HX YSIJBHMOCTb. 

nOAKAACC APX03ABPbl (ARCHOSAURIA) 

OrptlA KpoKOAMAW (Crocodylla) 

B 3TOT oTpsin o6DenHHeHbl coepeMeHHble npencTaeHTCJIH nonKJiacca, ee.lIYlllHC 

nonyeonHblA o6pa3 )KHJHH (CM. PHC. 136, 22). CToKpoBbl KPOKOnHJJOB ycHJieHbl MOIU

HblMH OKOCTCHeHHSIMH - OCTeonepMaMH, noncTHJJaJOIUHMH KpynHble 'leW)'H. 3y6w 

TCKonoHTHble (cH.IUIT e aJihBeOJiax - Sl'leAicax 'le.nJOcreA). Oa.nbUhl nepenHHX H 3&.nHHX 

nan 061,e,nHHeHbl ID1aeaTeJ1bHoA nepenottKoA. Xopowo paJBHThl 060HS1HHe, JpettHe H 

CJl}'X, npH 3TOM KpOKOJlHJ)bl WHpoKO HCilOJib3YIOT aKYCTH'ICCKYJO KOMMyHHKaUHJO • .RAua 

OHH OTKJl&.nblBaJOT B npHKpblTble necKOM rttel.lla, KOTOpble oxpalUIJOT llO BblJlynJieHHJI 

nereHblWeA, HHorna noMoraJOT HM Bb16paTbCSI Hapyxy H nCUKe OTHOCSIT K Bone. 3'ro 
noeeneHHe H}')KHO npH3H3Tb BblCWelt JlJISI penTHJIHA Q>opMoA Ja60Tbl 0 IlOTOMCTBC. 

J].ml KpoKonHJJOB xapaKTepHO UHPJCYMTpOilH'leCKOe pacnpoCTpaHeHHe, XOTSI nea BH.llll 

aJIJIHrampoe - MHCCHCHilCKHA (Alligator mississippiensis) H KHT8AcXHA (A. sinensis) 
JaXWI.JIT e )'MepeHHblA nosic. 
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Pa3JlH11aJOT TpH ceMeAcTBa. HaH6o11ee MHOro'IHCJieHHoe HJ HHX - co6cTeeHHO 

KpoKO.llHJIOBble (Crocodylidae; 13 BH.llOB). Hx OTJIH'laeT CYJKCHHhlA KOHeu pb111a, B 

6oKOBblX BblPCJKaX KOTOporo npH JaKpblTOA naCTH pacnoJiaraK>TCJI HH)l{HHe «KJlblKH•. 

HaH6onee HJBeCTHhle BH.llbI ceMeAcTea, caMble KpynHble H onacHhle .!IllJI qe11oeeKa, -

3TO HHJlbCKHA ( Crocodylus niloticus) H rpe6HHCTblH KPOKO.llHJlbl ( c. porosus). Jl,1JHHa 

TCJia noCJIC,llHero MO)l{CT npeBhllllaTb 7 M; KCTaTH, 3TO CaMblA pacnpOC'l'paHeHHhlA BH.ll 

(OT HH.nHH .no Aecrpa.nHH H ocrpoeoe B K>ro-Janan.HoR qaCTH THxoro oKeaHa), cno

co6HhlA npeo.noJieTb TblCJl'ICKHJIOMeTpOBYJO .nHCTaHUHK> B OKeaHe. 

Y npe.ncTaBHTeJieA ceMeH'cTea A.1u!HraTopoeb1e (Alligatoridae; 8 BHJIOB) eepXHe'le

JllOCTHaH KOCTb paCUIHpeHa H npHKPblBaeT ceepxy BeplllHHbl HH)l{HHX Jy6oe. K 3TOMY 

ceMeAcTBy OTHOCJITCJI KaK BCCbMa KpynHblH 'ICPHblA KaAMaH ( Caiman niger, 6o.rree 

6 M), TaK H caMble MeJIKHe - rna.nK01106b1e Ka"lfMaHbl (Paleosuchus, MeHee l,7 M). 

MHCCHCHTICKHA aJIJIHraTop B ceeepHblx qacTJIX apea.na, e YMCPCHHoR JOHe epeMeHa

MH BblHYJIC,llCH nepe)l{HBaTb MOPOJ, HaXO,!IJICb npH 3TOM noa noeepXHOCTbK> BO.Ubl H 

BblCOBblBa.sl H03,ll.pH, BMepJalOUlHC B JIC.!IJIHYK> KOpKy. 06HTaJOUlHA B Jiecax 6acceAHa 

AMaJOHKH npH MCJIKHX noroKax rna.nK01106b1A KaAMaH (P. trigonatus) ceoeo6paJeH 

6o.rrblllOA .noneA B paUHOHe HaJCMHblX nOJBOHO'IHbIX. 

CymeCTBYJOT eme .nea BH.lla BblCOKOcneUHaJIHJHpoBaHHblX pbl6oHJJ.HblX KpoKO,llHJIOB 

c .!IllHHHbIM yJKHM pbIJIOM. 3ro raHrcKHA raeHa.n (Gavia/is gangeticus; .!IllHHa TeJia .no 

6,5 M) H raBHaJIOBblH KPOKO.llHJI (Tomistoma schlegeli), KOTOporo Hepe.nKo npHcoe,nH

HRIOT K nepBOMY B COCTaBe ceMetfcTBa faBHaJTOBble (Gavialidae). 

CymecTBoaaHHJO KpoKo.nHJIOB yrpo)l{aeT 6paK0Hi.epcKaJ1 oxoTa pa.nH M.Rca H uncyp, 

XOTJI paJBe.neHHe HCKOTOpbIX BH.llOB Ha ¢>epMax H crpome oxpaHHble Mepbl ,lla10T no

JIOJICJfTellbHblA 3¢>¢>eKT H npHBO.llJIT K He60JlblllOMY poCTY nonyJIJIUHH MHCCHCHnCKOro 

arurnraTopa B ClllA H HHJibCKoro KPOKo.nHJia B HeKoTopblx HaUHOHaJibHblX napKax 

A¢>pHKH. 

CpcllH MHOJKCCTBa na6MpHHTO.llOHTOB tcap6<>Ha cymeCTBOBaJia rpynna BQZIHblX pbl6o

JIJlffhlX XHlllHHKOB, y KOTOpblX napHblC KOHC'IHOCTH 6bIJIH ClllC .llOCTaTO'IHO CJia6blMH H, 

sepoJITHo, coxpaID1J1ocb )KafiepHoe llblxaHHe. CymeCTBoea.na H yuIHa.H BblpeJKa, H UleJib 

MeJIC.ll)' ll{C'IHhlMH OKOCTeHeHHJIMH H TeMCHHblMH noKpoBHbIMH 3JICMeHTaMH qepena 

(cM. c. 233), T.e. no UeJIOMY PJl.llY npHJHaKoB 3Ta rpynna 11a6HpHHro.noHTOB, KOTOPYK> 

Ha.JBaJIH aHTpaKOJaepaMH (Anthracosauria), OCTaBaJiaCb BCCbMa npHMHTHBHOA. 

Hoy aHTpaKOJaepoe f)l{e npoJ1BHJ1HCb npHJHaKH, KOTOpble c6nHxaJOT HX c 6y.nymH

MH penTHJIHJIMH, Ja 'ITO OHH 6blJIH HaJBaHbl TaJOKC 6aTpaxOJaepaMH (Batrachosauria), 

6)'KBaJibHO - CJIJll'YWKOJlll{epaMH•. 31'0, npe)l{.lle Bcero, B KOpHe HHOe ycTpoHCTBO TeJI 

noJBOHKOB - BMecTo paXHTOMHOro eapHaHTa (CM. pHc. 115, E), xapaKTepHoro .nm1 

TeMHOCTIOH.nHJlbHblX aM¢>H6HA (npH KOTOpoM xop.na He JaMemeHa TellaMH noJBOHKOB, 

a JIHlllb 6poHHPOBaHa KOCOyroJibHblMH KOCTHblMH flJlaCTHHJCaMH), c¢>opMHp0BaJICJI 3M-

6o.noMepHblH' THn (CM. pHc. 115, I'), c UHJIHH.nPH'ICCKHMH TeJiaMH n03BOHKOB, npH'ICM 

IGUUlOe COCTOJl.llO HJ .neyx waA6 - rnnoueHTpa (2) H TIJICBpoueHTpa (3). TI03,ll.Hee B 

P.R.nY penTHJIHOMop¢> HacyYnHJia Pe.llYKUH.R nepe.nHeA lllaA6hl e nonb3y ycHJieHHJI Ja.n

HeA, K KOTOpoA npHpOCJia HeBpaJibHaJI .nyra. (/). TaKoe COCTOJIHHe oceeoro cKeJieTa 

6hUio xapaKTCPHO .llJIJI HH)l{HenepMCKHX ceAMYPHH (Seymouria; CM. pHC. 115, Ji; 
PHC. 138, 1 ). y 3THX .llOBOJibHO Jq>ynHblX :llCHBOTHblX (AIIHHa TC1la 80 CM) npHCyrcTBOBa-
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JIH IC8.K srBHo aM$H6HAHYe, TaK H H8CTOSIW:He peDTHJIHAHble npH3HaKH. B "laCTHOCTH, 

y ceAMypuA yicpenHJJHCb IlOSICa KOHC"IHOCTeA, a $MaHrOBaH <PopMyJJa npuo6peJia 

THflH"IHblA .LI.JUI peDTHJlHA BHJl: 2, 3, 4, 5, 3 (4 ). CyJUI no HC06bl"IHOH .LI.JUI aM$H6HA 

<PopMe fOTIOBbl, 6Wiee BhlCOKOA H )'3KOA, OHH He HCilOJib30BaJIH POTOrJJOTO'lHYIO no

JJOCTb B Ka'ieCTBe Hacoca npH rym1pHOM .nhlxaHHH, a o6JJa.naJIH xapaKTepHbIM MH 

aMHHOT pe6epHhlM .nhlxaHHeM, D03BOJlHBlllHM HCTIOJib30BaTb JJenrne c MaKCHMaJlbHOA 

3<1><PeKTHBHOCTblO. 3THM npe.nnonaraeTCH HX OTKa3 OT KO:lKHOfO ,nhlxaHHH H CH.TlbHoe 

oporoeemte KOXH (CM. puc. lJ9 ), JalltHW:aK>w:ee OT norepb Marn Ha ucnapeHHe. llea 

nepBhlX rneAHblX TIOJBOHIGl ceAMYPHH npeo6pa30BaJIHCb B aTJJaHT H 3IlHCTpo$eA, H 

qepen TIOJiy'iH.TI 6o.nee CBOOOJlH}'IO no.nBHJKHOCTb OTHOCHTeJlbHO nocTKpaHHaJibHOfO 

CKeJiera, 'leM y THTIH'iHblX aM$H6HA. OllHaKO y cej:{MypHA o6HapyJKeHhl H aM$H6HAHhle 

npHJHaKH, TaKHe KaK ywHaH BblpeJKa, JJa6HPHHTOBhle 3y6bl Ha COlllHHKaX H He6HblX 

KOCTHX H, rnaBHOe, CTpaHHble OTDe'laTKH 0038.nH qepena (BOJMO:lKHO, OCTaTKH Hapyx

HhlX :»ra6p) H KaHaJibl OOKOBOA JJHHHH Ha KOCTSIX qepena y MeJIKHX oco6eA. 3TH .naHHhle 

3aCTaBJUllOT TIOJJaraTb, "ITO ceAMypHH eme 6hlJIH TCCHO CBH38Hbl C BOJlHOA cpe.noA, 

npoXOJlHJIH B HH.U.HBHJlya.JlbHOM Pa3BHTHH CTa.nHIO BO.nHoA JJH"IHHKH H MeTaMOp$OJ, 

T.e. OCT88aJIHCb aHaMHHHMH. lla H no CBoeMY a6comOTHOMY BOJpaCTy (paHIDUI nepMb) 

ceAMYPHH omun.hlBaIOT K H8'iaJIY o6oco6JJeHH.H aMHHOT, TIOCKOJlbk)' nepeoe HCKonaeMoe 

&MHHOTH'feCKoe HHUO 6h1Jlo o6HapyxeHo yxe e eepxHeM icap6oHe. 

06bl'IHO C"IHTaJIOCb, "ITO 3TY Ja.naqy pewHJJH nepMCKHe KOTH.TI03aBphl (Cotylosauria), 

HaCTOHI!lHe penTHJJHH. IloKpOBHhle KOCTH qepena KOTHJJ038BPOB o6pa30BhlBaJIH 

CTIJJOWHOA naHUHPb, IGlK y ceHMYPHA, HO y HHX HC'IC3JIH TaKHe aM$H6HAHhle npu-

3HaKH, KaK YillHWI BhlpeJKa. fiapa6aHHaH nepenOHIGl JaHjlJ]a THTIH"IHOe .llJUI penTHJIHA 

IlOJIOJKeHHe - 38 KBa.npaTHoA KOCTbto, a CTpeWI (stapes), COOTBeTCTBeHHO, TIOJly'iHJIO 

opHeHTaUHIO B eeHTponaTepanbHOM HanpaB.lleHHH. Ilpae.na, Hepe.nKO, oco6eHHO y 
K.ap60HOBblX npoTOpOTHPHJlHJl (CM • .naJJee), OHO 6blJIO ..!lOBWlbHO MaCCHBHblM H .no

DOJJHHTeJlbHO KpenHJJo lllC'iHble KOCTH K MOJfOBOA KancyJJe, 8 "ICM MOJKHO BHJleTb 

CJJe,nbl fHOCTHJlHH. 

MoJ><t>onoflf'lecKH KOTH.llooaBpbl .nocran::HHo ~ paJ!ICIJXllHCb Ha JlBC rpyn:ru.1 - Kan

ropH HOMop$bI (Captorhinomorpha) H .n:uan.eKTOMOp$bI (Diadectomorpha), nepehle H3 

KOTOPblX 6hlJIH XHlllHhlMH <PopMaMH, a BTOpble - paCTHTeJlbHOSl,nHblMH. 8 ne.naeHee 

epeMH o6uapyxeHbl xopowo coxpaHHBWHecH ocTaTKH JHa'fHTenbHO 60Jiee .npeBHHX 

cyweCTB, XHBWHX B Kap6oHe. 0HH o6nan.anu xoporno OKOCTCHeBWHM CKeJICTOM, H 

TIPHJHaHbl penTHJIHSIMH. Bo-nepBhlX, no Me.nKHe npe.nCTaBHTe.IIH 6JJHJKOA K K.anTOpM

HOMOp$aM rpynnbl nporopoTHpHJlHJl (Protorothyrididae) HJ TaK H83bl88eMoA IOKOITHH

CKOii <PaYH1>1 (cpeimuA Kap6oH) - Hylonomus (puc. 137, /) u Pa/aeothyris, eo-BTOpblX, 

.npeeHeAwue DeJIHKOJaBpbl roro )l{C BOJpacTa, HaKOHeU, BhlJBaewrui: ceHC8UHIO <PopMa 

HJ HIDKHero K.ap60Ha c HeDOHHTHblMH po.nCTBeHHblMH CBHJHMH, - West/othiana. 
B COCTaee KJJacca peITrHJJHA ycMaTpHBalOT ttecKOJibKO napaJ1JJeJ1bHO paJeueaewHXc11 

BeTBeA (puc. 138 ), npeTeH.lJ.YK>I!lHe Ha CTaTyc caMOCTOHTeJibHblX KJJaccoe. 3To qepe

naxu, KOTOpblX BMeCTe c 'laCTblO KOTHJIOJaBpOB Bhl.lle.TIHIOT B Kll8CC napapenTHJIHA, 

TepOMOp$bl, HJJH CHHaOCHJlbl, H 3BpenTHJJHH (T. e. H8CTOHll1He penTHJJHH). 

KanTopHHOMop$hl 6hlJJH rettepaJJHJOBaHHoA (T. e. HecneUHMHJHpoeaHHOI) 

rpynnoit co CilJJOWHhlM IlOKpOBOM HaKlla.nHhlX OKOCTeHeHHR fOJJOBhl (cTefaJibHblM 

qepenoM). 0.nHaKo o6HT8HHe B Ha3CMHblX YCJJOBHJIX H IlHTaHHe Ha3eMHOA .ll06hl'feit 

rpe6oBaJJO YCHJJCHHH JKeeaTeJlbHOit MYCKyJiaTyphl, KOTOpo:R 6LlJI neo6xo.nHM .llO

IlOJlHHTellbHblit 061.CM. 8 o.nHOM CJJyqae HapyJKHble "leJllOCTHLle MbIWUbl npuo6peJIH 

flPOC'fPaHCTBeHKy:IO CBo6oey 6eJ o6p830B8HH.R Pa3PhlBOB 8 COC!IHHeHHRX nox:pOBHYX 
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PHc. 137. MopcpoJiofHllecKHe oco6eHHOCTH HCKOTOPWX B:WMepwax penTH11uA: 
l - paHHllA (Kap6oHOBWA) DpcJICTBBHTC/lb nporopontpKll.H.ll XHJIOHOM}'C; 2 - Me3HOJ811P KpHrm>IUld.a;yc; J - TelCQllOHT 3ynapicep1U1; "-1q)Ol1QIOlld (mqe
poralOBWA) J1Hlf038.BP OPHHTOllecTeC; 5 - ITntUet830BwA .llHHOJ811P 'Jl)Hueparonc; 6- nTepo388p JIHMopcl>QaOH H3 P8M4K>PHHXOB 





PHc. 138. CxeMS ¢t1111oreHHH pelmlJDJA. 3BOJUOLUIOHHWe C8113H MeJUY JN13J1100UoD01 rpynna
MH 8MHHOT: 

1 8HTp8X0311BpW, pe1TIHJ1KenQ.11o6Hwe aMcf>Hl>HH, npeJJ.CTaBl!'Tellb - oeAMYJ>IUI; 2 - nporopontp~. 
6rul3KHC K IC8.llTOPHHOMOp¢1HblM KOTHJl03aBpaM paHHHe pel1THJIHH, fipellC'TilBHre.llb - )(HJIOHOM)'c; 3 - 'fC

penaxH; 4 - CHHancH.!lHblC, 3Bepoo6pa3Hble pelTTHJTHH, po.D.CTl!eHHHKH H npe!l.IO{ MJieKonKT&oUlHX, npea

C'l'llBM"reJll> - J1C.11HK03aep; 5 - JtHanCHJl,Hble penntJIHH; 6 - npen.CTaBM'Te/JH noJUCJ1acca 11emmoJa.BpoB; 7 -
c4>eH0110Hl'M, COBpcMeHHWA npeJJ.CTaBHTCllb - raITepKll; 8 - 'fCu.iyjt'lllTble pelTIHJIHH, AWCPHUW H JMeH; 

9- JaBporrrepHrMH - 1111elHOOIUIPbl; JO - HXTMOllTepHrHK - HXTHoJaepw; I I - npHMHTMBHWe apxoJae

pbl - TeKOllOHTW, npeJICTilBKTCllb - 3ynapKepK11; 12 - KPOKOJIHJibl; 13 - nTKUCTaJOBWe JlHHOJaBpbl, 

npen.craBKTCllH - l'Upo3aBp H ueparonc; 14 RWep<YraJOBble .llKHOJa&pw; I 5 - XHWHWC UpellC'TaBHTeJIK 

mepora30ewx .11KH038Bl)OB - Tepono1Di1; 16 - pacnrreJtl>HOR.!IHble llKH03aepbl - JaBpono.11w, npen.craBH

teJll> - .llKMQL(OK; 17 - Kapff0388pW, npel¥mlBHTCl!l> nrpaHH038Bp; 18- uemopo31BPLI, ~ -
.11eAHOHKX; 19 - RWCpolUIOCTble frrHUbl, npenCTaBKTeil.b - apxeonTepHJCC; 20- npeanQllaraeMbl.11: npeJJ.Olt 

HacTORWHX (eeepouocn.ix) nTKu - nporoaeKc; 21 - coapeMeKHLle llTHUWi 22 - JleTaJOllllle 11wepw, 

K306pmH npenCTaBlfTCJlb paM$oJ)HHXOB 

KOCTeft lq)blWH qepena, a npocTO Ja cqer HX peJJyKUHH, Ha'IHHIUI OT JanHero lq)a.11. 

Ta.KOR 6e3i}yJlcHblU (aHancuiJHblU) THn noKpo&noro qepena yttaCJie.llo&a.n:H qepena.xH. 

OKHa MC:JK.llY nOlq)OBHblMH OKOCTeHCHIDIMH l'OllOBbl nepBblMH npH06penH CHHancH

Jlbl (cM. pnc. 122, B, pHc. 181 ) - ewe B cepeJlHHe 1rap6oHa. 3'ro 6blJla caMIUI paHHJIJI 

rpynna aMHHOT, KCTaTH, BKJIIO'laswu H npe.llKOB MJieKonHTaIOIUHX. Hx 3BOJUOUHJI 

paccM3TPHBaeTC.!I B pa3.11ene, IlOCB.!IIUeHHOM 3TOMY J<.llaccy IlOJBOHO'IHblX. 

qyn. no3:4Ce no.RBHJIHCb noroMKH KapOOHOBhlX KOTH.11038.BpoB, y KOTOPhlX o6pa30ea

JIHCb .llB3 BHCO'IHblX OKH8 - sepXHee, pacnoJIOXeHHOe Jiarepa.n:&Hee TeMCHHblX KOCTeA 

H orpaHH'ICHHOe CHHJY sepxHeA BHCO'IHOA .11yroA HJ JarJiaJHH'IHOA H qewyjtqaroA 

KOCTeA, H 60KOBOC BHCO'IHOe OKHO, orpaHH'leHHOe CHHJY KBaJlP8THOCKYJIOBOit H 

CKYJIOBOA KOCTRMH (HIDKHeA BHCO'IHOA ll)TOA). 3'ro 6blJIH D.H8IlCH.llbl, .ll3BWHe H8'18JIO 

MHOfHM MeJ030itCKHM 3BOJIIOUHOHHblM CTBOJiaM penTHJIHit c$CHO.llOHTaM (BJ<.lllO

'llUI rarrepHIO), qewyA'l8TblM penTHJIH.!IM, TeKO.llOHTaM, KpoKO.llH.n8M, .llHHOJaBpaM, 

JleT8IOIUHM .!IIUepaM. 

HMeHHO HX BMecTe c HecKonbKHMH rpynnaMH HeJICHoro npoHCXO:ll!UlCHHJI (Me-

3HOJaspaMH H HXTH038BpaMH) npe.lJ)laraIOT B.KJ1IO'l8Tb B caMOCTO.JITCJlbHhlA KJ18CC 

3BpenTHJIHA. TpaJlHUHOHHIUI TO'IKa JpeHH.11 pacnpe.llen.11eT 3TH rpynm.r no 'leTblpeM 

no.11J<.11accaM - 3aspomepHrHH (Sauropterygia), HxTHonrepuraH (lchthyopterygia), 

JlenH.110Jasp1>1 (lepidosauria) H Apxo3aBPbl (Archosauria). 

K JasponrepHrHJIM OTHOC.!ITCR IlJIC3HOJ8BPbl (Plesiosauria) H3 IOPhl H Mena, ceoe

o6pa3Hble 80.llHble XHIUHHKH (CM. PHC. 137, 1) c )'KOpo'leHHblM 6ollKoo6pa3HblM yYJIO

BHlUeM, laJ<.llIO'leHHblM B IlO.ll06He KOPJHHhl HJ MHOfO'IHCJICHHblX TOHKMX flOKpoBHWX 

OKOCTeHCHHA (6pIOWHblX pe6ep) H lle'I'hlpbMR KPYflHblMH JiaCTaMH • ..llnHHHaR JMeeBH.ll

HaJI we.!I noMora.n:a HM nposopHo JIOBHTb pb16y, xsocT 6bUI 6onee KopoTKHM. K TOA JKe 

rpynne OTHOCJITC.11 H 6oJiee MOIUHble MOpcKHe XHIUHHKH (MHooaBPhl) c O'lltOCHTCllbHO 

KOpOTKOR weeR H qepenoM .110 -rpCx MCTPOB JJ)IHHOR. 

HxrnomepHrHH - 31'0 JCHBWHe B TC'leHHe ecero Mel030Jl HXTHooaBPbl (lchthyosauria). 
JCHBOpo,WIIUHC aHaJIOrH .11enb<f>HHOB c OrpoMHhlMH rnaJaMH, JJ)IHHHhlMH 'IClllOCTIIMH, 

HCCYIUHMH Me.llKHe Jy6hl, H c o6paTHo-rerepouepKaJibHblM (HJIH rnnouepKMbHhlM) 

XBOCTOM, B KOTOPOM noJBOHO'IHHK 6blJI OTKJIOHeH BHH3. Ilpe.llilOJl8f8IOT, 'ITO npH 

pa6oTe )TOT MaBHHK C03.llasa.n: yCHJIHe, HanpaBJieHHoe snepea H BHH3, TeM caMLIM 

KOMIICHCHpyJI H36W'l'O'IffYlO IlJla.Byq:eCTD :fl"HX lDIBOTHYX. 
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HeKoTopwe nepMCKHe nHancH.llhl, nono6Ho KanropHHOMop<l>aM, HMCJIH cnenw 

mocTHJIHH e BH.11.e MaCCHBHoro CTJ>CMCHH. Ho e nepMCKHX .lKC oTJ10J1CCHHj{X o6Hapyxe

Hhl OCTaTKH j{lUCpHU, npHo6penumc Hane~ onopy KBanpaTHOA KOCTH Ha BblpOCT 

M03f080A Kancynbl; HX TOHKOC CTJ)CMJI MOrJIO CJI)'JKHTb KOMnOHCHTOM cpenHero yxa. 
c TJ)Haca H3BCCTHbl pHHXOUC<l>aJibl, npenKH coepeMCHHO~ rarrepHH (Sphenodon), 
opraHH3aUHJI KOTOpoA HCCHJlbHO H3MCHHJiaCb c TeX nop. 3MCH nOj{BHJIHCb B MCJiy. 

Apxo3aepbl OTJIH'laJIHCb xopOlllHM pa3BHTHCM JIOKOMOTOpHoA CHCTCMbl, HMCJIH 

npenrna3HH'IHOC OKHO Ha 6oKoeoA CTOpOHC 'lepena, 3y6bJ B j{'fCAKax (reKonOHTHblC), 

XOpOlllO pa3BHTOC CpenHeC yxo. 00ji8HBlllHCb B n03,llHC~ nepMH, OHH B TJ)Hace YJKC 

nperepne.nH nepBYJO MOlUHYIO panHaUHIO. 3To 6blJIH TCKOnOHTbl (Thecodontia; CM. 

pHc. 137, 3), aKTHBHble H npHTOM 6b1CTPOHome XHlUHHKH - 'ICTBepoHorne, noxo}KHC 

Ha KPOKOnHJioe, HCKoropble - c rettneHuHeA K neyHorocTH. B cpentteM TJ)Hace Bbl

ne.nHJiaCb JIHHHj{ KpoKonHJioe (Crocodylia), KOToprui 3a 200 MJIH JICT ceoe~ HCTOPHH 

HcnblTaJia TPH nOCJienoeaTeJibHhle panHaUHH (npencraeHTeJIH J:tBYX nepeblX nOJIHOCTblO 

BhlMCPJIH). 

y nHHOJaBpoB (Dinosauria), :lKHBlllHX B iope H B MCJIY, KOHC'IHOCTH 6blJIH nepeee

neHhl B napacamTTaJibH)'IO nJIOCKOCTb (33.llHHC - noeepHYTbl KOJICHOM enepen) H TeM 

C8MblM nonBCnCHbl non KOpnyc. PalJIH'lalOT BCCbMa MHOroo6pa3HYJO rpynny XHlUHblX 

H paCTHTeJibHOMHblX j{lUCpoTa30BblX nHH03aepoe (Saurischia) H BCCbMa MOHOJIHTHblA 

orpsr.n nTHUCTa30BblX nHHOJaepoe (Omithischia), HCKJllO'IHTeJlbHO paCTHTCJibHOMHblX. 

lio.nblllHHCTBO j{lUCpoTa30BblX nHH03aepoe - no nByHorne XHlUHHKH H3 rpynm,i Te

ponon (Theropoda, 'ITO 3Ha'IHT 3eep0Horne; CM. pHc. 137, 4). CpenH HHX H3BCCTHbl 

mraHTCKHC KapH03aBpbl, KaK n03.llHCIOpcKHA aJIJI03aep HJIH Il03.llHCMCJIOBOA THpaH

H03aep, H pa3Hoo6pa3Hble cpaBHHTeJibHO MCJIKHe <t>opMbl, yCJIOBHO o&benHHj{BlllHCCJI 

paHee non HMCHCM UeJIIOp03aBpbl. PaCTHTCJlbHOMHblMH cpenH j{lUCPOTa308blX 6blJIH 

mraHTCKHC 'ICTBCPOHOrHe nHnnonOKH, 6paXH03aepbl H HX poncTBCHHHKH, COCTaB

JIJllOlUHC rpynny 3aeponon (Sauropoda, 'ITO 3Ha'IHT j{iuepoHorne). Hej{CHo, MOrJJH 

JIH OHH npH ceoeA orpoMHOA Macce TeJia nepeneHraTbCJI no cywe. Bepoj{THee ecero, 

OHH 6blJIH nOCTOJIHHO norpyxCHbl B eo.noeMhl, CJI)'JKHBlllHC HM HCTO'IHHKOM HCJKHOro 

lCJleHOfO KOpMa. 

0THUCTa30BblC .llHHOJaBPbl Il01l}"IHJIH CBOC o6iuee HMJI Ja xapaKTepHYJO KOH<l>Hrypa

UHJO Ta3a, e KOTOpoM no6Koeble KOCTH o6paiueHbl Ha3an, KaK y nTHU. OpennoJiaraJOT, 

'1TO TaKaSI HX Il03HUHJI orpIDKaCT 061UY10 KOMilOHOBKY Kopnyca neyHororo cymecTB8, 

y KOTOporo 61'lll CHJlbHO yeeJIH'ICH oObeM KHlllC'IHHKa H 6pIOlllHOA nOJIOCTH, KaK 3TO 

OObl'IHO xapaKTepHo JlJIJI pacTHTCJibHOMHblX }KHBOTHblX. B cooTBCTCTBHH c TJ)e6oea

HHJIMH 6aJiaHca Macchi TeJia OTHOCHTe.JlbHO TO'ICK onopbl 6plOlllHaJI nOJIOCTb ITTHUCTa-

308hlX .llHH03aBpoB 6b1Jla CMClUCHa Ha33.ll, 'ITO H OTJ)IDKCHO noJIOJICCHHCM KOCTeA. TaKHM 

o6pa.JOM, JlaHHaJI eepcHJI HCXOJlHT H3 npe,IlCTaMCHHJI, 'ITO paHHHC npenCTaBHTCJIH 3TOIU 

orpsr.na 6blJIH neyHOrHMH. lfaeeCTHbl }KHBlllHA co cpenHeA IOPbl no KOHUa MC3030JI 

.llBYHOrHA HryattonoH, no3.llHCMCJIOeble ranpo38ephl (YTKOHOCble nHH03aepb1) H PM 

sropH'IHO 'ICTBCpoHOrHX <l><>PM - n03.llHCMeJIOBblC poraTblC nHH03aBpbl (ueparonc1i1; 

CM. pHc. 137, 5), JICHBWHA co cpCJlHeA iopbl no no3,llHero Me.na orpoMHblA creroJaBp, 

HMCBlllHA KPYTIHblC KOCTHblC rpe6HH Ha cnHHe H lllHilbl Ha XBOCTC. PoncTBCHHblC 

CBJl3H MeJIOBOfO aHKHJIOJaepa, onCTOro CnJIOlllHblM naHUHpeM H3 KOCTHblX nJiaCTHH, 

OCTalOTCJI JaraJtO'IHblMH. 

Y JieTaJOIUHX J1iuepoe, nrepo3aapoe (Pterosauria; CM. pHc. 137, 6), KPblJIO 6b1Jlo 

o6p830eaHo KO}KHOA nepenoHKOA, HaTJIHYTOA Ha MOlUHblA IV naJieu H, TaKHM o6pa-

30M, pacnOJIO}KCHHOA Il033,llH KHCTH. 0HH npocymeCTBOBallH 150 MJIH JICT, Ha'IHHaJI c 
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KOHUS TJ)Haca. IlTep03aBpoB .QeJIRT Ha ee rpynm.i, 6o.nee npHMHTHBHaJI H3 KOTOpYX, 

paM<t>opHHXH, .noXHJia .no KOHUS IOpbl. y HHX 6blJI )lJIHHHblH XBOCT, HO KOpoTKMe WCJI: 

H 1.1e.n10CTH. 6o.llee npoD.BHHyn.ie nrepo.naKTHJIH, npocYIUeCTBOeaewHe c no3,llHeA 10p1i1 

D.0 KOHUa MeJia, 6bUIH KpynHee - .no 15,5 M B pa.3Maxe KpbUiheB, 06.na,u.aJIH KOPOTKHM 

XBOCTOM, HO )lJIHHHblMH 'leJIIOCTSIMH (y HeKOTOpblX - 6eny6b1MH) H )lJIHHHOA weett. 

KAACC nTIAUbl (AVES) 

B coepeMeHHoA ct>ayHe HaC'IHTblBaIOT CBblWe 8 600 BH.nOB nTHU, CYlllCCTBeHHO 

pa311H'l8K>IUHXCSI Me}K,lly co6oH no o6meMy ra6HTYCY, CHJiyny, ct>opMe KJIK>Ba H KO

He'IHOCTCA, OKpacKe, xapaKTepy onepeHHH, noee.neHHK>, MaHepe nOJieTa. l.llHpoKo 

eapbHpyioT H pa3Mepbl nTHU: OT fHfaHTCKMX caMUOB act>pHK8HCKOfO CTJ)ayca, BblCOTa 

KOTOpblX D.OCTHraeT 2,5 M, a Macca - 90 Kr, .no MHHHaTK>PHblX KOJIH6pH, pa.3Meplil 

KOTOPblX He npeBblW8K>T 2-3 CM npH Macce 2,54 r. 0.nHaKO XOTSI nTHUbl H .neMOH

CTJ>HPYK>T eecbMa o6wHpHyio naHopaMy npHcnoco6JJeHH:A K pa3JIH'IHblM yCJJoBHJIM 

o6HT8HHSI, cpe.nH HHX HeT CTOJib BblCOKOCneUHaJIH3HpoBaHHblX npe.ncTaBHTeJJeA, KaK, 

HanpHMep, KMTOo6pa3Hble cpe.nH MJJeKOnHTaK>IUHX, HJJH BH.nOB, npHcnoco6JJeHHlilX 

K IlOD.3eMHOMY cymeCTBOB8HHK> no.no6HO KpoTaM HJIH c.j1enb1WaM, XOTSI cpeD.H nTHU 

MHOfHe BH.nbl cnoco6Hbl YKPblBaTbCJI: H BblBOD.HTb nOTOMCTBO B CaMOCTOHTCJibHO Blil

pblTblX Hopax. 

nTHUbl, HeCOMHCHHO, npoH30WJJH OT peIITHJIHA rpynnbl 3ayponCHD., npHTOM .zutan

CH.nHblX H no MHOfHM 'lepYaM CBOeH o6meH opraHH38UHH coxpaHHK>T c HHMH rny6mroe 

CXOD.CTBO. lfa coepeMeHHblX penTHJJHA y nTHU oco6eHHO MHOfO o6mero c JCpOKO,llHJJa

MH, npe.ncTaBHTeJIHMH no.nKJJacca apxoJaepoe. 0HH MOfJIH 6bl .nruKe npeTCH,lJ,OBaTb Ha 

MeCTO B CHCTeMe 3TOH rpynnbl, eCJIH 6bl He Bbl,.D.eJJSIJIHCb CTOJlb pe3KO CBOHM BblCOKHM 

ypoetteM MeTa6oJIHJMa, nepbeBblM noKpoBOM H caM06blTHOH a.nanTauHeH K nOJICTy. 

no.no6HO coepeMeHHblM penTHJIHSIM, nTHUbl o6na.u.aK>T cyxoA KO)l(eA, HeMHOfHe 

npHCYIUHe HM KO)l(Hble :lKeJJe3bl BblD.eJJSIIOT He 80.QHble paCTBOpbl, a )l(Hpono.no6Hble 

semecTBa. Hx 1.1epen TaK:lKe npHHa)lJle)l(HT K HCXOD.HO .nHanCHD.HOMY THny, )lJISI HHX 

xapaK.TepHbl e.nHHCTBeHHblH 38TbUIO'IHbJH MblllleJJOK, HHTepKapnaJibHOe H HHTCpYap-

38JlbHOe cot.f.JletteHHH e KOHe'IHOCTRx. To1.1Ho TaK xe npaeaH .nyra aopYbl HecCT y HHX 

aprepHaJibHYJO KPQBb. MHoro o6mero c penTHJJHRMH HafinK>D.aeTCH y nTHU e CTpOeHHH 

MO'lenoJIOBOH CHCTeMbl H B npoTCKaHHH npouecca 3M6pHOHaJibHOfO pa3BHTIDI. 

BaJKHoe npoHB.lleHHe BblCOKOA o6meA opraHHJaUHH nTHU COCTOHT B HX fOMO:Ao

TepMHOCTH, cnoco6HOCTH no.n.nep)l(H88Tb nOCTOSIHHYK> H npH TOM BblCOK}'IO TeMne

paTypy TeJJa. 3Ta cnoco6ttocTb npe.ncTaB.11HeT co6oA 3$t>eKTHBHYIO y1rneepcMbHYJO 

ananTaUHK>, KOTOPaJI D.eJJaeT nTHU MeHee JaBHCHMblMH OT TeMnepaTypHblX YCJJOBHlt 

BHewHeH cpe.nbl, Il03BOJISleT no.n.nep)l(H88Tb HHTeHCHBHbJH MeTa60JIH3M H pacnOJiaraTb 

Ha 3TOA OCHOBe BblCOKOA 3Heprneii )l(HJHe.neSITCJlbHOCTH (pa.JBHBaTb BbJCOK}'IO MexaHH

'ICCJcylO MOIUHOCTb). HaKoHeu, no.n.nep)IGlHHe nocroHHHoro reMnepayYpHoro rpa.zuteHTa 

c BHewHeH cpe.noA noMoraeT nTHUaM pacceHBaTb H36blTO'IHOe TenJJO, HeHJ6e)l(HO 

BhllJ.eJJHeMoe Mb1WU8MH npH HHTeHCHBHOH ct>HJH1.1ecKoA pa6ore. BIDKHeAwHe YCJJOBHJI 

HHTeHCHBHoro MeTa6oJIH3Ma - 31'0 nOJIHoe Palll.MeHHe tcpyros KpOB006pameHHH, .no-
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cramyroe 6n~p.R 'leTblpC::XJalMepHOMy cep.nuy H HC'le3HOBCHHK> JieBOit .llYlll aopn.1, a 

TaIOKe coeepweHCTBO D.bOOlTCJlbHOit CHCTeMbl, cnoco6ttoit 6onee 3$$eKTHBHO HJBJieKan. 

KHCJiopo.n HJ 803.lJYXa. HaKOHeu, ewe O.llHO Cpe.!lCTBO noll,llep:iKaHIDI flOCTO.RHHOit TeMile

parypbl TCJia COCTaBJUleT TellJIOHJOJIHPYJOWHit noicpoe, o6paJOBaHHblit onepettHeM. 

D,pynu1 CTOpotta BblCOKOl'O ypoBH.R opraHHJaUHH - 31'0 cnoco6ttOCTb K CJIOJICHOMy 

noee.neHHK> H TO'IHOH opHettTaUHH. Otta o6ecne'letta e TOM 'IHCJie HCKJIK>'IHTeJibHblM 

coeepwettCTBOM oprattoe JpeHK.R H ceyxa. B 3TOM nmrae noKaJaTeJihHO, 'ITO rITHUbl - 31'0 

0.llHH HJ .neyx KJiaCCOB coepeMeHHbIX IlOJBOHO'IHblX (Hap.R.lly c xp.s1weBbIMH pb16aMH), 

B KOTOPOM HeT CJienblX ¢opM. BTopoH HCTO'IHHK yx:aJaHHblX npeHMywecTB - OT

HOCHTe.llbHO Kpynttble paJMepbl H BblCOKHH ypoeeHb opraHHJaUHH l'OJIOBHOl'O MOJra, 

oco6eHHO HeCKOJlbKHX ero OT.lleJIOB. npe.lKlle ecero, 3TO KPY"HblH MOJJKe'IOK, OTBeT

CTBeHHblH Ja Ka'leCTBO KOOP.llHHaUHH JlBH.lKeHHit, JaTCM JPHTC1lbHble JlOJIH cpe.nttero 

MOJra H, HaKOHeu, KOHe'IHblH MOJr, B KOTopoM oco6oro ypoBH.R JlH¢¢epeHUHaUHH 

.llOCTHraJOT rnnepTpo¢HpOBaHHble .R.llPa H KOPKOBble CTp)'KTYPbl IlOJIOCaTblX Te.II, pac

fiOJIO.lKeHHhlX no.n 60KOBblMH .lKeJIY.llO'IKaMH. 

Ha oqep'leHHOH BblWe npo.neHHyTOH MOPcPocPHJHOJiomqecKoA octtoee cct>opMH

poeattbl y llTHU a.nanTauHH K noneiy, HaJIO.lKHBWHe rny6o'laHWHH OTne'laTOK Ha BCIO 

KOHCTp}'XUHK> Te.Ila. OTcyrcmue cnoco6HOCTH K nOJleiy y HeKOTOpblX BH.llOB HJIH rpynn 

nTHU (nHHrBHHbl, 6eCKHJJeBble) paccMaTpHBaeTC.R KaK BTOpH'IHOe (cpaBHHTeJibHO 

He,llaBHO BOJHHKWee) CBOHCTBO H npHTOM KaK O'leBH.llHOe HCKJIK>'leHHe, nOCKOJlbKY 

OCHOBHOe 3BOJIK>UHOHHoe .llOCTH.lKeHHe (KJIK>'leBa.R a.nanTaUH.R) nTHU - 31'0 oceoeHHe 

RMH BO:myIIIHOl'O npOCTpaHCTBa B CTeneHH, He JlOCTynHOH 6o.nbwe HHKOMY HJ IlOJBO

HO'IHblX e CKOJihKO-HH6Y.llb cpasHHMblX noKaJaTe.n.RX. HMeHHO npucnoco6neHHOCTblO 

K nOJiih'y 061..RCIDleTC.R C)'llleCTBeHHa.R CTp)'KTypHaJI YHHcPHKaUIDI IlTHU. 

H rnaetta.R e 3TOM Matte 'lepTa opraHHJaUHH - 31'0 co6cTeetttto JieTareJibHblH an

napaT, BKJllO'la.R KOCTHO-MYCKYJibHytO 'laCTb KPblJia, <PoPMHPYK>WHe ero noeepXHOCTb 

MaXOBble nepMI, cneUHaJIHJHpoBaHHblA: IlJie'leeoA: no.RC, KpynHytO fPY.llHHY c KIDieM, 

MOlUHYJO JieTaTCJlbttyK> MYCKYJiarypy, HaKOHeu, cneUHa.JIHJHpoeaHHble XBOCTOBble no-

3BOHKH H o6pa.JOeaHHblH pyneeblMH nepMIMH eeep XBOCTa. BWKHWI cropotta a.nanTaUHH 

K nOJiih'y - o6TeKaeMOCTb Koprryca, .llOCTHraeMa.R c IlOMOWbK> KOHTypHOl'O onepeHH.R. 

CIIC!JYIC>wee Tpe6oeaHHe, KOTOpoMY y.noBJieTeop.s1eT KOHCTp}'XUH.R opraHHJMa nTH

nw, - 31'0 JierKOCTb. Pa.nu 06Jier<1eHH.s1 Tena nTuuaM npuxo.llHTC.R OTKaJbleaThC.R OT 

MHOmx aHaTOMH'leCKHX HJIH cPHJHOJIOrH'leCKHX OC06eHHOCTeH. y HHX npOHJOlllJla 38-

Metta Jy6aCTblX 'le.1IIOCTeH KJIK>BOM-nHHUeTOM c nepeHOCOM MexaHH'leCKOH o6pa6oTJCH 

nHWH B MYCKYJibHblH )KC.11}'.llOK, H3CTynHJia P~IDI JaJl.HeH KHWKH, rrpaeoro .RH'IHHKa 

y CaMOK, KonyJI.RTHBHOl'O annapaTa y CaMUOB (Ja HCKJIJO'leHHeM HeCKOJlbKHX rpynn) 

H T • .n. B 3TOM .lKe P.R.llY, eepo.RTHO, ttaxo.nHTC.R He JHaK>IUHH HCKJIK>'leHHit JanpeT HS 

:llCHBOpo.lKlleHHe. 06Jier'leHHK> cnoco6cTByeT TIUOKe oco6o 3¢¢eKTHBHa.R KOHCTpfKUHl 

CKCJieTa, o6na.naK>wero BbICOKOH npO'IHOCTbK> npH orpaHH'leHHOM KOJIH'leCTee KOCT

HOl'O Marepua.Jia. Otta .nocTuraeTC.s1, e qaCTttoCTH, Ja cqer BOJJIYXOHOCHbIX nOJiocreit, 

38IIOJIIDIK>1UHX 'laCTb Tpy6'1aTbIX H aJICYPHblX cy6'1aTblX KOCTeH; rerro ntteBM3THJHpOB3.HO 

33 C'ltrr p33eeTBJieHHOH cucreMbl nero'lttblx MewKoe. KottCTp)'KTHBHaJI 3KOHOMHOCTb 

HeKOTOpblX OT,lleJIOB CKeJieTa noBblWeHa TaJOKe Ja C'ltrr HX .lKeCTKOCTH. TaKOH 3<t>¢eKT 

,ll3.llO ycTpaHeHHe WBOB Me.lKlly KOCT.RMH qepena, npO'IHOe coe,llHHeHHe, a nopoH K 

C1IIUIHHe TYJIOBHlUHblX flOJBOHKOB, ewe 60J1ee BblCOK.WI .lKeCTKOCTb MHHHOl'O KpeCTU8, 

cpocweroc.s1 c no.neJ.llOWHbIMH KOCT.RMH, H T. n. He nOCJie,llHK>K> pOJib e o6neI"'leHKK 

HrpaeT H 6blCTpOe oceo6o.lKlleHHe opraHHJMa IlTHUbl OT 6aJIJlaCTHblX MaTepHa.JIOB K 

MeT300nHTOB (c 3THM CIUl38HO H OTcyTC'l'BHC MO'leBOro ny3blpfl). 
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Y3K8JI cneuHaJIH3aUHJI nepe.nttHx KOHCtf.ttocreA KOMnettcHpyeTCJI coeepwettttol 

ananTauHeA K .!lBYHOroMY nepe.11eIDKeHHJO no TBep.llbIM cy6cTPaTaM H e eo.ne, a TaJOICC 
MHHHOA, rn6KoA S-o6pa3ttoA weeA, 4>opMHPYJOIUeA BMecTe c KJIIOBOM-JTHHUeToM 
yHHBepCaJibHblA MaHHnymnop, HCnOJih3yeMblA npu KOpMe:JK.Ke, tf.HCTKC onepeHHJI, 
CTPQHTC11LCTBC me311a H T • .n. 

Bae1DBee crpoeHHe. BtteWHHe otf.epTaHHJI TCJia nTHUbl e 3IDIL!HTeJibHOA cTene
HH <t>opMHPYJOTCSI onepettueM, KOTopoe .nenaeT Te.no o6TeKaeMblM. B tf.acTHOCTH, y 
6oJibWHHCTBa nTHU Hepa.JJIHL!HMa no.n nepbSIMH KOH<!>HrypaUIDI .!lJIHHHOA H30rtt)'TOA 
weH. KJIJOB o6pa30BaH .!lBYMJI L!e.JIIOCTSIMH - eepXHeA (Ha.nKJIIOBbCM) H HJUKHeA (no.n
KJIIOBbCM). no 60KaM eepXHeA L!e.JIIOCTH OTKJ>blBaJOTCSI H03.!lpH, LlaIUe BCero Ha 3a,!lHeM 
py6e)l{e ee poroeoro nOKJ>OBa, HHOf.!la - }'Xe B o6JiaCTH MRfKOSl KOJKH (BOCKOBHUhl), 
noKpblBaJOIUeA OCHOBaHHe Ha,!lKJIIOBbSI, KaK, ttanpHMep, y COKOJI006pa3HhlX nTHU. 
KIDK,nblA rna3 HMeeT eepXHee H HH:lKHee eeKH, a TaIOKe roJioe nOJiynpo3paL1Hoe TPeTbC 
BeKO (MHraTe.nbHYJO nepenoHicy), KOTOpblM nTHUa cnoco6tta 6blCTPO 3a,!leprHBaTb po
l'OBHUY cnepe.nH Ha3a.n. Ilo3a.!lH rJia3a pacnonaraeTCSI ywttoe OTBepcTHe, npHKpblTOe 
cneuHaJIH3HpoBaHHblMH nepbSIMH. B rJI)'6Htte ero ttaTSittyTa 6apa6attttasi nepenoHKa. 
XBocT cHJibHO yKopoL!eH H y 60JibWHHCTBa nTHU e.nea Bbl.lleJiett tta 3a.ntteM Kottue 
TYJIOBHIUa, HO OH .!lOCTaTOL!HO npoL!eH H HeCCT eeep KpynHblX pyJieBblX nepbeB, 34>
<i>eKTHBHO B3aHMo.neAcTBYJOIUHX c B03.!lywHblM noToKoM e nOJieTe. B octtoee KpblJla 
Jie)l{HT TPeX3BeHHaSI Z-o6pa3HaSI nepe.nttJUI KotteLIHOCTb, CJJerKa corttyrasi .naxe e pac

npaBJieHHOM KpblJle. fJIYOOKYJO BbleMKY Me)l{.!l)' DJieL!OM H npe.nDJie'ibeM enepe.nH OT 
JIOKTeeoro cycTaea 3anOJIHSieT TPeyroJibHaSI cKJia.nKa KQ)KH (TaK Ha3hlBaeMhlA nponaTa
rHYM; PHC. 139, 6; CM. pHC. 144, /), yxpenneHHaSI npOXO.!UIIUHMH B HeA cyxmKHJIHSIMH 
H MblWUaMH. HecYIUYJO noeepXHOCTb KpblJla o6pa3YJOT npeHMYIUecmetttto npoL!Hble 
M8XOBble nepbSI. 3a.nHHe KOHeLIHOCTH, rJI)'6oKO a.namupoeaHHble .!lJISI nepe.nBH)l{eHHJI 
ITTHU no TBep.noMy cy6cTPaTy (pe)l{e - no eo.ne HJIH no.n eo.noA), TaIOKe TPex3eeHHbl H 
Z-o6pa3Hbl. 3aMe'iaTeJibHbl oHH TeM, L!TO o6pamettbl KOJieHHblM crn6oM enepe.n, a He 
BOOK, KaK y simepHU, pacnOJIO)l{eHbl B eepTHKaJibHOA npo.nOJibHoA (napacararranbttoA) 
llJIOCKOCTH, TaK LITO TOL!Ka onopbl no.!lBe.netta no.n TYJIOBHlUe. IlpH 3TOM 6e.npo npH
KpblTO KO)l{eA l)'JIOBHlUa, a KOJieHHblA cycTaB pacnOJiaraeTCSI Ha ypOBHe 3a,!ltteA qacTH 
rpy.nttoA KJieTKH, npHJierasi cttap)')KH K pe6paM. Ta3o6e.npettttb1A cycrne npH6JIH)l{eH 
K nosepXHOCTH cnHHbl, H l)'JIOBHlUe CBHCaeT Me)l{.!l)' 3a,!lHHMH KOHeL!HOCTSIMH. 'laCTb 
CTOnbl npeepametta B TOHKYJO H .!lJIHHHYJO naJIOL!KOBH.!lHYJO ueeicy, KOTOpaSI y OOJib
WHHCTBa nTHU He onepetta, a nOKJ)blTa rJia,!lKOA qewyAqaTOA KO)l{eA, HanoMHHaJOlUeA 
KO:llcy penTHJIHA. nanbUeB CTOnbl scero qeTblpe, H3 KOTOpblX nepBblA (BHYTPeHHHA) 
o6pameH Ha3a,!l, OCTaJibHble - snepe.n (y HeKOTOPbDC nTHU naJibUbl 'laC'fH'IHO pe.nyuH

posaHbl HJIH pacnoJIO)l{eHbl HHaL!e). 
KollUlwe noKpoaw. Ko)l{a nTHU noKphlTa nepbSIMH - CJIO)l{HblMH, noJIHOCTbIO 

oporoeeBIUHMH npoH3BO.!lHblMH L!eIUyA, Me)KJly KOTOpblMH Otta TOHKa H 3alUH1UeHa 
cttapyxH MSirKMM cnoeM oporoeeBllIHX KJieTOK 3nH.!lepMHca. Y 6oJibIUHHCTBa nTHU 
nepbSI 3aHHMaJOT CBOHMH OCHOBaHHSIMH Ha KO)l{e orpaHHtteHHble yqacTKH, ttame 
Bcero B BHJie noJIOC - IlTCpHJIHA, Me)l{.!ly KOTOpblMH oCTaIOTCSI IUHpoKHe CB06o.!lHblC 
npoMe:JKYTKH, anTepHH. TaKoe pacnOJioxettHe cnoco6cTByeT no.neHXHOCTH nepbeB H 
IlOMoraeT ynpaBJUITb HMH, .!lJIJI qero KO.lKa CHa6xeHa Me.JIIOIMH rJiazI.KHMH MblWUaMH. 
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HeKoropwe )"faCTKH KOJKH nOKPYThl 6o.Jiee TOJICTblM poroewM C11oeM, KaK KOJKa Ha 
ueeKe 60JlbWHHCTBa nTHU, KOITH Ha naJibUaX CTOilbl H TBep.n.hlA noKpOB KJUOBa -
pa.M<t>oren. Ceepxy Ha xeocre pacnonaraeTcR KonqHKOBWI CaJibHWI )KeJieJa (puc. 139, 
11), CJXHHCTBCHHoe KPYflHOe )KeJieJHcroe o6pa3oBaHHe y muu. Ee ceKpeT, KOTOpblA 
nmubl pacnpCJXeJljlJOT no onepeHHJO KJIJOBOM npu qucTKe, BblnOJIHHeT .LI.Be BruKHble Ja
.lUlqH. Bo-nepBblX, 3TO JUiaCTH<t>HKaTOP KepaTHHa, no,D.llep:lKHBaJOIUHR ero 3JiaCTH'lHOCTb 
H TeM caMhlM <t>HJHqecKlfe CBOHCTBa onepeHHff. Bo-BTOpbIX, 3TO HCXO.llHblA npO.llYKT 
A1UI CHHTeJa eHTaMHHa D, KOTOPhlA .n.oJDKeH 6b1Tb npe.n.eapHTeJibHO 06JJy11eH YJibTJ)a
<t>HOJICTOM co;rnua. TaKOH cnoco6 atcrueauHH :lKHpa Heo6xo.n.HM llJIR nTHU, nocKOJibKY 
npatcruqecKH BCR noeepXHOCTb KOXH y HHX JaTeHeHa. IlpH qHCTKe nepa KJIJOBOM OHH 
He TOJibKO HaHOCRT Ha Hero cee:itrne nopUHH :itrnpa, HO H co6upaJOT ~e 06.IJy'leHHbIR. 
AnR 31llllHTbl onepeHWI OT HaMOKaHHR oqeHb BruKHa ero HOPMaJibHWI MHKpOCTpyicrypa. 
B.a.aanHBWICb e JNeRKH o6pa3oBaHHOR nepbRMH MHKpOCKonuqecKoR pewenrn, noeepx
HOCTHWI JUieHKa oKp~aiomeit BO.llbl .naxe npu xopoweM cMaqueaHHH noeepxHOCTH 
KaJIC.lJ.Ol'O poroeoro 3JieMeHTa 06pa3yeT Bbln}'KJlble no HanpaBJieHHJO K noeepXHOCTH 
KOXH MCHHCKlf (a He eorayn.ie, KaK B CTCKJIJIHHhlX KanHJIJUlpax), KOTOpble no3TOMy 
He BTRnrnaJOT, a BbITa11KHBaJOT BO.Icy. 

Ilep .... lleTaJIH CT'pOCHHSI nepa (penna) 8 06lllHX qepTax Y.llOOHO paCCMOTpeTb Ha 
npHMepe KpynHoro Maxoeoro (puc. 140 ). OcHoBy nepa 06pa3yeT CTBOJI, K 6oJibWeR 
qaCTH Koroporo .ZlO caMoR sepwHHhl npuKpeI111eHbI onaxana (puc. 140, /, 7). Ma
XOBble nepbR HeCHMMCTJ)HqHbl - BHYfJ>CHHee onaxaJIO wupe Hap~Horo. YqaCTOK 
CTBOna Me:lK.ZlY onaxaJia.MH 3Bn01lHeH ry6qamA poroeoA MaccoA - 3TO CTCJ>)KeHb (2), 

J 2 11 
Ii 

Piie. 139. f>KnQllO&CHHC rrrepHJlHA Ha ICOB .llOMaWHCA k)'J>HUW. BH.ll C 6plOXA (A) H 00 CllHHhl 

(l>): 

1 - weAHaa rrrepHJIH.11; 2 - XBOCTOB8ll rrrepHJJKJI; 3 - rrrepHJJKJI 1LJ101U01; 4 - rpy~8R nTepKJUU1; 5 -
fOJIOBHlUI nTepHJlHJI; 6 - nepe.u.HJUI KOJKHlUI CJUl3.ll.Kll KphVla (nponaTarHyM); 7 - KPWIOBlUI nTCPHJlllA; 

8 - cnHHHIUI rrrepHJlHJl; 9 - 6ea.peHH8JI rrrepHJ1KJ1; 10 - roneHH8ll rrrepKJJHll; 11 - K0fl'IHKOB8ll :11:eneJB; 

12 - llJIAeB8ll rtrepH.111111 



7 

6 

r 

A 

PHc. 140. CrpoeHHe nepa rmtULI: 

A - OCHoeattHe Maxoeoro rrepa; 6 - cxeMa crpoem1J1 onaxana - 30Ha BJaHMHoro HaneraHHJI H JaUenneHHll 

6opoJlOK BTOporo noptUUCa a npoMexynce JlBYX 6opo40K nepeoro nopRJ001; B - 6opollX8 BTOporo nopl!JlU, 

o6paWCHH8JI K BCPWHHC nepa (llHCTa.JlbHllJI); I' - OOJ)0.11.Ka BTOporo nopllJOOI, o6paWCHHaJI K OCHOBaHKIO 

nepa (npOKCHMallbHllll); Ha 8 H I' T10JCll38Hbl KOHT)'Pbl OTJleJJbHhlX oporo&eBWHX JCJleTOK H OJCpyrJihlX no

JlOCTeA, OCTaBWHXCJI Ha MCCTe Jl.ll:Cp; 1 - BHyIJJCHHCC onaxano; 2 - crepJKCHb nepa; 3 - OOPQ!lKll nepeo

ro T10PJl.ll:Ka; 4 - BCpXHKA nyrroK; 5 - HHJKHKA rrynoK; 6 - O'IHH; 7 - HapYJ(Hoe onaxano; 8 - llHCTa.Jlb

HIUI 6opon1C8 BTOporo nC)pj(J[IC8; 9 - npoKCHMaJlhHllJI OOJ)0.11.Ka BTOpOro noJ'j1.111C8; JO - 30H& 38UCMCHllA; 

11 - KPllO'I O'IJCJI 

a ero CB06C>,!J,Hoe OT onaxan noJioe OCHOBaHHC - O'IHH ( 6; KOriJ,a-ro Ha ryCHHOM nepe 

HMCHHO ero •'IHHHJIH• nepo'IHHHblM HO)l(OM .lJ,JUI nHChMa 'ICPHHJiaMH). BHyrpH O'IHHa 

l\D,OJib Hero TffHCTCff TaK HaJblBaeMaff JzyWKa nepa, TOHKMH H npoJpa'IHblH 'iJICHHCTblit 

cre6e.JieK, oporoseewHA OCTaTOK MCJOJI.CpMaJibHOro COCO'IKa, IlHTaswero nepo B ne

PHOJI. ero paJBHTHff. K1UUJ.oe onaxaJio o6paJoeaHo JJ.JIHHHhlM pff.ll.OM napaJl.11CJihHlilX 

poroeblx nnacTHHOK, HanoMHHaJOlllHX Jy6hff pac11ecKH, HO H.nYlllHX non yrnoM K 

crep:iKHIO. 3ro TaK HaJbIBaCMble 6opoJI.KM nepsoro IlOPff.ll.Ka (pHC. 140, J); OHH pac

WHpeHbl nepneH.UHKYJiff PHO nnocKOCTH onaxaJia H TCM caMblM yKpe11JieHbl npoTHB 

01TH6aHID1 non HarpyJKOH. KIUUJ.a.R HJ HHX, B CBOIO O'lepenb, HanoMHHaCT MaJlCHbKOC 

nepo, nocKOJihKY HeceT nsa pff.lla TOHKMX poroshlx nnacTHHOK - 6oponoK BToporo 

DOPHll.Ka (HJIH 6opono1.1eK). nocJICJI.HHC nepeKpClllHBalOTCff B npoMC)l(yrKax MCQY 

6oponKaMH nepsoro nopff,llKa, ¢>opMHPYR MHKpopeweT1cy. H KIUUl.Oe nepece1.1eHHe 

peweTKM YKPCI1.lleHo, nocKOJihKY JI.HCTaJihHble 6opon01.1KM (pHc. 140, 8, o6pallleHHhle 

K BCPWHHC nepa) CHa6JKCHhl KpIO"IO"IKaMH (PHC. 140, 11 ), KOTOphle JaUCil.IIJllOTCff 38 
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rnaJUQle npoKCHMaJibHble 6opo.no'IKH (pHc. 140, 9). Ec.rrn JTH Jauenn.eHIDI B KaKOM

TO Mecre HapymHJIHCb, OHH JierKO BOCCTaHaBJIHBaIOTC.SI npH 'IHCTKC nepbCB IITHUeR, 

nponycKalOUleA HX Me.lK,Il}' 'leJIJOCT.SIMH. 

Kamezop1111 nepwu1. KoHmypHble nepbR e 6onbWHHCTBe ceoeM CHMMe'fPH'IHbl H 

6onee MeJIKH, 'leM MaxOBble, - 3TO caMIUI MaCCOBaJI H JaMeTHIDI KaTeropIDI nepbeB. 

Ilpa!llla, K HeR OTHOC11TC.SI H HeKOTOpble 6oJiee pemrne HJIH JJ.WKC yttHKaJibHble, B TOM 

'IHCJie yxpawaK>mHe, nepb.SI, HanpHMep B HanxBOCTbC o6blKHOBeHHOl'O naBJIHHa. 

llyxoehle nepbR xapaKTepHbl TeM, 'ITO HX 6opomrn nepeoro nopMKa MRrKH, a 6o
poJJ.O'IKH JIHWeHbl KplO'IO'IKOB H He cnoco6Hbl ¢iopMHpoeaTb UeJIOCTHOe onaxano. 

Ilyx OTJIH'laeTCH OT nyxoeoro nepa TeM, 'ITO CTBOJI y Hero KpaRHe yx.opoqeH H 

UCJIHKOM npe.rr.cTaBJieH TOJibKO O'IHHOM, eepWHHa KOTOporo HeCCT BeH'IHK 6opOJJ.01( 

nepeoro nopMKa. 

HumeeuiJHble nepbR H 114emuH1'u npe.nCTilBIUIIOT co6oR nepbSI, yrpaTHBllIHe onaxan:a. 

HHTeBHJJ.Hble nepbH - 3TO OCHJaTeJibHble o6paJoeaHH.SI, pacceHHHble eHyrpH onepeHIDI 

.naT'IHKH nOJIOJKeHIDI JJ.PyrHX nepbCB, a TaKJKe BHeWHHX npHKOCHOBeHHA. lUeTHHKH 

npH OCHOBaHHH KJllOBa H nepe.n rJiaJOM TaKJKe 'IYBCTBHTCJibHbl K npHKOCHOBeHH.SIM, 

HO y BOJJlYllIHblX OXOTHHKOB Ha HaceKOMblX OHH B Ka'leCTee 3KpaHa JalUHlllaIOT rJlaJa 

OT yn.apa, a y HeKOTOphlX ¢ipyx.TO,SIJJ.HhlX UTHU onepeHHe fOJIOBbl - OT JarpRJHeHIDI 

CO'IHOR MJIKOTblO nn.o.noe. 

HaH6onee mnH'IHble HJ nepbCB, <l>oPMHPYJOlllHe noeepXHOCTD TeJia, OTHOC.SITC.SI K 

KOHTypHblM. BruK.Hble JI.JI.SI nOJieTa H y 6onbWHHCTBa nTHU HaH6onee KPYTIHble - 3TO 

Maxoeble nepbH, o6paJYJOlllHe 6oJiblllYJO qacTb noeepxHOCTH KpblJia, H pyneehle, HJ 

KOTOpblX COCTOHT Beep XBOCTa. IlepeocreneHHble MaxOBble npHHaJl,]leJKaT KHCTeBOMy 

OTJJ.CJIY KPblJia (cM. pHc. 144, 4), BTOpocreneHHble Maxoehle pacnOJioJKeHbl e o6nacTH 

npen.nJie'lbH (5). Ha eepXHeR cropoHe ocHoeaHH.SI n.n.eqa KpenHTCH -rpeTbecreneHHble 

MaxOBble, HJIH IlJle'leBble, nepb.SI ( 6), npHKpblBaJOlUHe nOJJ.MblWe'IHblA npoMeJKyTOK. 

Ha ceo6oJJ.HOM nepeoM nanbue KPblJia CHJJ.HT HeCKOJibKO He60JibWHX nepbee, o6pa

JYJOlllHX TaK HaJbleaeMoe KpblJiblWKO (2). CpeJJ.H KOHTYPHhlX nepbee BblJJ.CJIJIIOT TaJOKe 

eepXHHe (3) H HJUCHHe KJ>OIOIUHe KPbVla (JJ) - 6onbWHe H MaJible, 33TCM KJ>OIOIUHe 

XBOCTa H T.JJ.. 

qHCJIO KOHT}'PHbVC nepbCB WHPOKO eapbHpyCT. y MeJIICHX eopo6bHHbVC HX o6mee 

ICOJIH'leCTBO He npeeblwaeT 1 l 00- 2 800, y JJ..SITJIOB H ropJIHU - 2 000-2 500, y qaeK 

COCTaBJUleT e cpen.HeM 6 500, y yroK - 12 000, a y ne6en.eR - n.o 25 000 WTyK. CyM
MapHaR Macca nepi:.eeoro nOKPOBa nmu JHa'IHTCllbHa: HanpHMep, y aMepHKaHCKoro 

6eJroroJIOBOro opJiaHa onepeHHe COCTaBJIHCT 14 96 OT o6meR MaCCbl TCJia IlTHUbl, y 

CHHHU - 12 %, a y TRJKCJIOBeCHblX IlHHrBHHOB - ecero 3-4 %. 
BaJ1CHo, 1fl'O nepi:.eeoR noKpoe c¢iopMHpoeaH •MCPTBblMH• noKPOBHblMH o6p830-

B8HHHMH - nepbHMH, KOTOpble He -rpe6yxrr JI.JI.SI BblilOJIHeHIDI CBOHX 6HOJIOrH'leCKHX 

cl>YHKUHA n.onOJIHHTCllbHOro KPOBOCHa6)1(eHHH. OHH He pacxo.nyioT 3HeprnH H He qye
CTBHTeJibHbl K Tl)aBMaM, nenco BOCCTaHaBJIHBaIOT CBOIO UeJIOCTHOCTb npH He60JlbllIHX 

noepe::«.neHHHX, e OTJIH'IHe, HanpHMep, OT JieTaTCJibHOA nepenoHKH pyx.oKpblJiblX. 

Pa3t111m11e nepa Ha'IHHaeTCH co CTa.zlHA, 6JIHJKHX K KapTHHe paJBHTHH KO:JKHOi't 

qelll)'H y penTHJIHR. Ha noeepxHOCTH KOJKH ¢iopMHpyeTCR 6yropoK, o6pa:JoeaHHblA 

KOJIIla'IKOM HJ 3UHJJ.epMHCa, BHyrpb KOToporo BHen.peH MeJon.epMaJibHblR COCO'leK 

KopHyMa. B JJ.aJibHeRweM KOJina'IOK YJJ.JIHH.SleTcR, ero ocHoeaHHe norpy)l(aeTcH e 

KO:>Ky, H B HCM Ha'IHHaeTC.SI HHTCHCHBHblA npouecc JJ.eJieHIDI KJieTOK (npOJ1Hct>epauID1), 

npOJJYUHPYJOlllHA BCIO KJieTO'IHylO Macey 6yJJ.Y1Uero nepa. no ¢iopMe 3TO OCHOBaHHe 

HanOMHH8CT llBCTO'IHlilA ropwoK c WHpoKHM OTBepcTHeM B .[(He (pHC. 141, 4). B Ja-
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PHc. 141. HcKaropae crallHH P83BllTIUI 
ncpa: 
A, /; - cxeMaT.M'iecKoe HJo6puceuKe pSHHKX 

38'l8TKOB Ha aepnnca.ni.Hwx cpeJax KOllKH; B 
peKOHCTPYKUKSI npocTpaHcT8CHH0'1: K8PTHHW 

JIH<l><PepeHUHPOBICM 6opo.110K B 3nH.llepMILllbHOM 

l}))'6'18TOM la'laTKe; £, )1 - CXCMB lf>opMHJ>OBa• 

HHA creplKH.11 H onaxan pa.lllHBaJOWerocsi nepa B 

peJYJlbT8Te CXJleHeaHHJI oporoBCBatOWHX KJleTOK 

B OOpo.!l.ICH K Pa:JJJ.MCHHJI KX llleru!MH, npo6eraJO

lllHMH OT eepWHHW K OCHOB8HHIO Ja'i8Tka (npo

.llOJlbHOro pocn 6opo,noK He npoHCXoll.HT, XJICTKM 

p113MHO~ JlKlllb BC&MOM OCHOBSHHH OOIUC

ro TPY6'Iarnro Ja'iaTKa). HyMepauHsi 6opo.110K 

YJC83bl8aeT Ha nOCJIC.llOBaTeJlbHOCTb HX $opMH

poeaHHJI; J - nepi.eaoll 'IexJIHK; 2 3nH.11ep

Mll!lbH.1t1R 38'IaTOIC 6opO.llOK; J pueepH)'B

W&SICSI 'IacTb pac-rywero nepa (KHCTO'IKa); 4 -
HC\!lH<l>«l>epeHUKpoeaHHaSI 06.naCTb TPY6'1aToro 

3ll'flft'l(.8; 5 - o6nacn. paJMHOlKCHM.11 'KJICTOK; 6 -
3fiMACPMHC; 7 - Kpa'1: P83PYW810ll[CJ'OCjl 'lCXJIH

Dj 8 - crep:.;eHb nepa; 9 - p&lllelleHHIJI Ha 

6cpoJu<:H nepeoro nopJl.ltKll CTeHU 3JIMACPMILllb· 

Hott TPy6KH; IO - KOHTyp noKpwroll 11eu1UC0M 
'lllCTH pacT}'IUero nepa (neubKll) 

r JI 

fiQ]]HJIJOIUeM ero MeJO.ll.CPMaJibHOM COCO'IKe YCHJICHHO pa3BHB8lOTCH KpOBeHOCHhlC 

COCY.ll.bI JVUI fiHT8HHH pacTylllero nepa. no Mepe y.naneHHJI OT .nHa 3fiH,llepMa.i1bHOro 

Jaqana ero KJJenrn (e CTCHKaX ropruKa) JlH<P<t>epeHUHPYIOTCH, nocreneHHo oporoee

eaxrr H IlOJIYll8lOT IlHrMCHTbl, CHHTe3HpyeMhle IlHfMCHTHbIMH KJleTKaMH (qame ecero 

MCJ18HOUHT8MH). )::lHQ>Q>epeHUH8UHH COCTOHT, npe.lK,lle Bcero, B pa3,LleJICHHH CTCHOK 

CTaKaHa Ha .IlBa CJIOSI. HapyxH&1:A CJ10A Q>opMHpyeT nepi.eeoA qeXJIHK (pHc. 141, /), 
BpeMeHHO 381UHlUatOIUHA nepo .no ero D011HOfO oporoBeHHJI - DOKa OHO HMCCT BHD. 

neH&Ka. l<JieTKH 6onee T01ICToro BHyrpeHHero CJIOSI (PHC. 141, 2) BblCTp8HBalOTCH B 

BeTBHlUHCCH PK.llhl, COOTBCTCT&ytOlUHC B38HMHOM}' pacn0110JCCHHlO 6opo.noK nepBoro 

H BTOporo DOPK.IIKOB. IlocreneHHO nepenoJIH1Ul.Ch irepaTHHOM, KJICTKH CKJICHB810TCSI 

MC.lK,lly co6olt, 38TCM, H8'1HHBJI c sepwHHhl nepa, OTMHP810T H BbICblX810T. lleXJIHK Ha 

BCPWHHe neHbK.a pa3pywaeTCH, HJ Hero DOHBJUICTCH CBepH}'TOe B TpyOKY nepo, KOTOpoe 

DOCTCDCHHO pa3eopa'IHBaeTCH, CH8'1a.JI8 o6paJyfl KHCTO'IKY (pHC. 141, 3). 0KOH'l8HHC 

npouecca pa3BHTHSI 3HaMeHyeTCSI OTD8JJ,eHHCM UOCJICJlHHX OCT8TKOB 'ICXJlHKa. Ilepo 

nepeoro DOK011eHHSI - 3TO nyx, B KOTOpoM KOpoTKHil CT80J1 B <l>oPMe BbiCOKOfO CTaKaHa 

HeceT no 1<pa10 6opo,!lKH nepeoro nopJU(Ka B BH.lle nepHCTblX cre6ent.KOB. EcnH Ja'laTOK 

llCllHKOM oporoBeeT, IlWl)"IHTCfl nyx B3J>OC.IIOA m'HUW co CTBWIOM - O'IHHOM, H&npM-
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Mep, TaKoll, KaKHM MOpcKaR ynca rara (Somateria mollisslma) H MHOrHe D.pyrHe ynrn 
yCTHJiaK>T rne3llo, BbllllHnblBWI ero HJ CBoeA rpyJJ.H. Ho B Ja'iaTKe nepa, nyxoBoro HJIH 

KOffTYPHOro, KPaH cTaKaHa cpeJaH O'ieHb KOCO, OH CHJlbHO BblTIIHyT B HanpaBJJeHHH 

eepwHHbl nepa, KaK H o60D.OK ero KpM, ycIDKeHHbIH 6opoD.KaMH. B OKOH'iaTeJibHOM 

BHD.e BblTIIHyrblH KPaH CTaKaHa CBOpaliHBaeTCJI B )l(eJI060K, ero KPM CKJieHBalOTCJI, Ja

MblKaJI BXOD. BO BHyrpeHHIOIO nonOCTb, H OH npeBpawaercJI B crepJKeHb. HIDKHHH KOHCU 

wea CKJieHKH OCTaeTCJI B BHD.e BepXHero nynKa nepa (CM. PHC. 140, 4), a Ha HH)l(HeM 

KOHUe O'iHHa JaJCJieeHHOe OTBepcTHe B lJ.OHblWKe CTaKaHa JaMeTHO KaK HH'9C.HHH nynoK 

(CM. pHC. 140, 5). KpaA HCXOD.HOro Ja'iaTKa MO)l(CT 6b!Tb BhmlHyT B D.Byx Mecrax, H TOfD.a 

o6pa3YJOTCJI D.Ba crep:lKWI, OD.HHaKOBblX, KaK y 3MY (Dromaius nouaeho/landiae), HJIH 

HepaBHblX - OCHOBHOH H no6o'IHblH, - KaK y nTHU OTPSl.lla Kypoo6paJHble. 

OlqJacKa nepM!tl. KaK H y MHOrHX D.pyrHX noJBOHO'iHbJX, BCIO na.JIHTPY UBeTOB OT 

qepHOfO D.O )l(CrrTOro npOHJBOD.HblM 3nHD.epMHCa npHD.aeT nHrMeHT MeJiaHHH, rJibJ6KH 

KOTOporo npoHHKalOT B JaK.113.llKH paJBHBatowerocJI nepa c O'fPOCTKaMH aMe60HD.HblX 

KJteroK - MeJiaHOUHTOB. PacnonaraJ1cb Me~y KepaTHHOBbIMH KJieTKaMH B 6opom<ax 

nepeoro H eroporo nopSl.llKa, OHH H npHD.aIOT onepeHHIO B UeJIOM qepH0-6ypyio OKPaCKY 

BCeX BOJM0'9C.HblX OTTeHKOB. 

8 ct>opMHpoeaHHH OKpaCKH onepeHIDI yqaCTB}'IOT TalOKC '9C.HpopaCTBOpHMble Kapo
THHOHD.bl, KaK JOOKCaHTHH, o6yCJIOBJJHBaJOWHfl JIHMOHHO-)l(eJIT}'IO OKPaCKY KaHapeeK, 

opaIDKeByio OKPaCKY KJIJOBa H nan y KpJIKOBblX yroK, HJIH KpacHblH aCTaKCaHTHH, npH

.lUIJOWHH JIPKYJO OKpaCKY 6pa'IHOMY HapSl.lly caMUOB ct>aJaHOB. 

J],ml act>pHKaHCKHX TypaK_O xapaJCTepHbl )'HHKaJibHble nHrMeHTbl KapOTHHOHD.HOTO 

pAAa - KPaCHblH coD.epJKauiHA M~ nHrMeHT nopq>HpHH H •eneJoCOD.epJKaWHH Je

JICHblH nHrMeHT TypaKOBePD.HH. 

IlOCKOJibKY HaKonneHHe B nepbJIX :lKHpopacTBOpHMblX nHrMeHTOB-KapoTHHOHD.OB 

OObl'iHO npHBOD.HT K ynp01ueHHJO MHKPQCTPyKTypbl nepa H norepe HM HCKJIIO'IHTeJib

HblX repMOHJOIIHPYJOlllHX CBOHCTB, OHO 6blBaeT pacnpOCTpaHeHO JIHWb y TpOnH'ieCKHX 

llTHU. y o6HTaTeJieH JKe MeHee KOM<l>OPTHblX JOH OKpacKa qame COJllaCTCJI <l>HJH'le

CKHMH cpeD.CTBaMH, OCHOBaHHblMH Ha D.Hct>paKUHH H HHrepct>epeHUHH CBeTa B CJIO)K

HO CTpyKTypHpOBaHHOM MaTPHKCe HJ CJIOCB KepaTHHOBblX npHJM, MHKponyJblpbKOB 

H MHKPOTPy6o'ieK. 8 rnaJKBX naBJIHHbHX nepbeB HcnonbJoeaHbl D.Hcl>paKUHOHHble 

pewenrn B BHD.e 6oJiee TOJICTblX 6ecueeTHblX CJioeB KepaTHHa, B KOTOPblX c BblCOKOA 

TO'IHOCTbJO paCCCJIHbl JepHa MeJiaHHHa. 

JlllHWCll. Ilepo H}'}KD.aeTCJI B peryJIJlpHOR CMeHe. 3To o6yCJIOBJieHO H HeHJ6e:1e

HOCTblO ero HJHOCa, H ero po.TlblO MapKepa BHD.OBOH, BOJpaCTHOH, nanoBOH npHHa.Ll

Jie)l(HOCTH KIDICJlOH OTHUbl, ee KOHKPeTHOro COUHaJibHOro CTaryca, He fOBOpJI y)l(e 0 

CCJOHHOH CMeHe KJlHMaTHtfeCKHX H MeTeopo.nomqecKHX YCJIOBHH. Ilpouecc JaMeH111 

onepeHIDI, HaJblBaeMblH .llUHbKOU, y MHOrHX nTHU npoHCXOD.HT D.BIDIC.llbl B fOD. - D.O H 

nOCJie nepHOD.a paJMH0'9C.eHHJI. CTapble nepbJ1 TepJ1JOT npo'IHYJO cBJIJb c KOJKeA H e111-

na.na10T, nOCJie ttero Ha'IHHaeTCJI paJBHTHe HOBblX. CMeHa nep&ee ocymecTBJIJ1eTCJ1 B 

CTporo onpeD.eJieHHOM nopSl.llKe, peryJIHpyeTCJI ropMOHaMH rnno<t>HJa H lUHTOBHD.HOA 

IClleJbl. IlpHo6pereHHe 6paliHOro HapAAa HaKaHyHe CeJOHa paJMHO.>KeHHJI 06bl'IHO 

38XBaTblBaeT JIHWb KOHTypHOe nepo H He KaCaeTCJI MaxOBblX H pyJJeBblX nepbCB, TilKHM 

o6pa:JOM OHO He CHIDIUleT cnoco6HOCTH nTHU K nanery. 0D.HaKO nOCJie CCJOHa paJMHO

:JKCHHJI HatfHHaeTCJI UOJJHaJI JIHHbKa, KOTOPM JaxBaTbleaeT TaJOKe MaxOBble H pyneeble 

nepbJ1; OHa npoHCXOD.HT no onpeD.CJICHHOH cxeMe, KaK npaeHJio, c nooqepeD.HOH 38-

MeHoR OTD.eJibHblX nepbCB OT npoKCHMaJibHblX (6muarnx K l)'JIOBHIUY) K lJ.HCTaJJbHblM 

6e3 JBM.eTHOfO ymep6a cnoco6HOCTH JIHHJllOIUHX nTHU .D;Cp:llC8ThCJI B BOlD;)'XC. IlpH 3TOM 
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y MC11XHX IITHU, HanpHMep 80p06bHHblX H K)'JIHK08, JIHHbKa npoHCXO,!lHT .llOCTaTO'l

HO 6blCTJ)O. y .npyrnx, TaKHX KaK aJib6aTJ)OCbl, 6ype8eCTHHKH, OJIYUIH, neJIHKaHbl H 

,!Uie8Hble XHWHHKH, JIHHbKa ocymeCT8JISleTCSI Me.nJieHHO H nOCTeneHHO, npoJlOJDKaJICb, 

HanpHMep, y opJio8 Ha nponuKeHHH 8cero ro.na. 

Y 8o.nonna8aK>wHx (ceMeitcT8a YTHHble, Anatidae, oTpsi.na fyceo6pa3Hble, 

Anseriformes), JaKoHqH8lllHX ceJOH paJMHO)l{eHHSI, JIHHbKa npoHCXO.llHT 6ypHO, Ja

XB3Tbl8aSI 0.llH08peMeHHO H KOHTYPHoe onepeHHe, H Max08ble nepbSI, qTo 8peMeHHO 

.ne.naeT 3THX ITTHU co8epllleHHO Hecnoco6HbIMH JieTaTb. CnacHTe.1lbHblM y6e)l(HWeM 8 

31'0 8peMJ1 CTilH08S1TCS1 llJISI HHX JapocJIH H3.ll80.QHblX pacreHHA. TaM OHH YKPb18a10TC.11 

8MeCTe c MOJIO.llHSIKOM .no 80CCTaHoBJieHHSI C80HX JierHblX KaqeCTB, KOTOpoe o6bl'IHO 

3a8eprnaeTcsi KaK paJ nepe.n HaqanoM ceJOHHblX MHrpauHA. 

CKeneT. CKeneTY nTHU npHcyma 8blCOKasi npoqHOCTb 8 CO'leTaHHH c OTHOCHTCJib

HOit nerKOCTbK>, n0380JISl)()WeA eMY 8blfiOJIHSITb C80)() poJib 8eCbMa 3<f><t>eKTH8HO. OH 

o6nerqeH 3a cqeT cyllleCT808aHHSI 8 HeKOTOpbIX KOCTSIX 803,ll,yxOHOCHblX nOJIOCTCA 

(nHe8MaTH3Hpo8aH), o.nHaKO 8 CHJty 8blCOKHX TJ)e6o8aHHA npoqHOCTH COCTilBJUICT He 

MeHbllIYJO .QOJI)() 8 Macce Te.1la, qeM y .llPYTHX HaJeMHblX n0380HoqHblX. 

Il0380HOqHHK ycrpoeH y nTHU oqeHb C80eo6paJHO (pHC. 142 ), n0380HKH crpyn

nHp08aHbl 8 Mop<t>o<t>YHKUHOHaJibHble OT.QC11bl HHaqe, qeM y .npyrax HaJeMHblX no-

380HOqHblX. 

llleUHblU omiJeA (pHC. 142, 33) llJIHHHee JIK>6oro HJ OCTaJibHblX H HaH6onee no.n-

8H)l{eH. OH co.nep)l(HT y paJHblX 8H)J.08 OT 9 .no 25 noJBOHK08. ArnaHT H :mHCTPO<t>eA 

6JIH3KO HanOMHHaK>T COOT8eTCT8YK>WHe n0380HKH penTHJIHit. 3THM n0380HKaM 

npHcywa no8blllleHHM crn6aTeJihHo-paJra6aTeJibHasi no.ll8H)l{HOCTb, 8paweHHe JK.e 

roJI08bl, KaK H y penTHJIHA, 6e3 noMeX ocymeCTBJISleTCSI OKOJIO e.nHHCT8eHHOfO JaTbl

JIOqHoro MblllleJIKa, T. e. Me)l{.Qy qepenoM H arnaHTOM. THnHqHhlA rneAHhlA no380HOK 

HMeeT cpa8HHTC11bHO He60JiblllOe TeJIO reTepoue.nbHOfO THna (CM . .llaJiee) H KpynHYJO 

He8paJibHYJO .nyry c He8blCOKHM OCTHCTblM OTJ)OCTKOM. Cnepe.nH H C33.llH OHa He

ceT no nape coqJieH08HbIX OTJ)OCTK08, a 8 cropOHbl OT Hee 8blCTynaK>T nonepeqHble 

OTpOCTKH. llieAHble pe6pa qpe38blqaAHO YKOpoqeHbl H noqTH Ha 8Cex n0380HKax 

Heno.n8H)l{H0 npHpacTaK>T K Te.llaM, npHqeM 8 .Q8yx MeCTaX (K Te.nY H K OTXODJIWeMy 

OT He8paJibHOit .nyrn nonepeqHoMy OTJ)OCTK)'), H o6pa3YJOT MOCTHKH, no.n KOTOpbl

MH npOXO.llSIT n0380HOqHt>1e apTepHH. feTepoueJibHOCTb n0380HK08 conp.ll)l{eHa c 

npHo6peTeHHOA nTHUaMH C806o.QHOA rH6KOCTb)() rneH 8 caraTiaJJbHOA n.JIOCKOCTH. 

CycTa8Hble no8epxHoCTH Te.1l cellJI08H)J.Hbl, T. e. npoUeJibHbl (80rHyrhl cnepe.nH) npH 

BJrmme CHH3Y H OnHCTOUeJibHbl (80rHyrhl C3a.nH), eCJIH CMOTpeTb c6oK)'. 3Ta onHCTO

UCJibHOCTb npe.ncTaBJISleT co6oA peJyJibTaT cornaco8aHHSI 8llXHOA llJl.11 nTHU ra6KOCTH 

llieH 8 carHTiaJJbHOA n.JIOCKOCTH c 06blqHoA llJllI TeTJ)ano.n OpHeHTauHeA CYCTa808 

Me)l{.Qy coqJieH08Hb!MH OTJ)OCTKaMH coce.nHHX n0380HK08. oJiaro.nap.11 eA cycTa8Hble 

IUeJIH npoXODJIT no KaCaTeJibHblM K .nyro8blM TJ)aeKTOPHlIM n0380HK08 H He MewalOT 

Hx BJaHMHOA no.n8H:lKHOCTH. Ha HeCKOJibKHX 33.llHHX weAHblX noJ8oHKax (o6blqHo 

Ha .neyx) pe6pa YKOpoqeHbl (pHc. 142, 29), HO npH<LJieHeHbl K n0380HKaM no.n8HJIC.HO 

(8 Tex )l{e ll8yx roqKax). 

I'pyiJHOU omiJeA (pHC. 142, 8) o6pa308aH n0380HKaMH, c KOTOpblMH C8.113aH:W 

rpy.nHble pe6pa, .llOCTHraK>UlHe rpy.llHHbl H yqaCT8YJOWHe 8 <l>oPMHpoeaHHH rpy.nHoA 

KJieTKH. 06c~aeMblA OT.QeJI n0380HOqHHKa npaKTHqecKH HerH60K, Ja pe.llKHMH 

HCKJl)()qeHHSIMH (HanpHMep, y nHHf8HH08 H CJia6ee y 6ype8eCTHHK08). y HeKOTOpblX 

l'OJl)'6eo6pa3HblX H JCYP006paJHblX ITTHU HeCKOJlbKO fPY.llHhlX no380HKOB nOJIHOCTblO 

C11HBalOTC.ll B cnHHHYJO KOCTb. 

301 



2 3 

J 

Pac. 142. CKC11CT BOJ>OHlol. BH.ll COOK)': 

1 - eeplCHlUI 'lenlOCTb; 2 - Mooroaaii uncyna; 3 - $vlaHrH nan&uea; 4 - npRIXa; 5 - o6nacn. MHTep

IUlpnam.ttoro CQllJJeHCHKll; 6 - JIY'ICIWI KOC'Tb; 7 - noKTeBU KOCTb; 8 - fPY.llHblC nOJBOHKM; 9 - KPKl'I· 
ICDBMJlHblC OO'pOCTJCH pe6ep; 10 - o6nacn. CJIWKHOro Kpecrua; 11 - XBOCTOBblC nOJBOHKM; 12 - nttl'OCTHJI&; 

13 - fiOllBlllOWHall KOCT&; 14 - CC.ztaJIHWHIUI KOCTb; 15 - no6KOBIUI KOCT&; 16 - 6e.apeHHIUI Koen.; 

17 - MaJiaJI 6epUOBIUI KOCT&; 18 - TH6HOTap3yc; 19 - HHTepYapJ&nbHOC CO'!nCHCHHe; 20 - nepau 

MIOCHCBIUI KOC'Tb; 21 - ICOCTb UCBKM; 22 - TC/10 rpy.llKHbl; 2] - fPYll.MHHblC OTllC/lbl llBY'lJICHHblX pe6Cp; 

24 - KHJlb rpyllHHbl; 25 - BHJIO'lkll (KnJOllKUbl); 26 - 'fPCXXOCTHblA KaHan; 27 - noJBOHO'DfblC OT.llenW 

JIB)"VICHHWX pe6ep; 28- KOpo;oKD.; 29- weAHOCfiHHHOC pe6po; JO- 11JlC'M:88JI KOCTb; 31 - norunu; 

32 - HHIHJIJI 'lCJUOC1'D; 33 - weAHwe no380HKH; I - w - HOWepa 118JlbUCB 

f py,llHble pe6pa IlO.ZI.BIDKHO CO'llleHeHbl c IlOJBOHKaMH H c TCJIOM rpy.nHHbl. KaK H y 
,apyrHX aMHHOT, 3TH pe6pa .neyvieHHbl, COCTORT HJ IlOJlBHJKHO coe.nHHeHHblX OTn;e

noe - nOJBOHQllHOro (pHc. l42, 27) H fPYllHHHoro (pHc. 142, 23). IlOJBOHQllHbl~ OTJlCll 

KpyJIHee H CHa6)1{eH KplOqKOBH,IJ.HblM OTpOCTKOM (pHC. 142, 9), KOTOpbl~ BblCTYJlaeT 

Ha3all H Ha.JieraeT CHap)')KH Ha nocne;:xy101uee pe6po. rpyJlHHa (sternum) y nTHU - O,ll,HI 

HJ JCPynHe~llJHX KOCTe~ CKeJJeTa. Ee Te.JIO (pHC. l42, 22) o6wHpHoe, HO TOHKOe H He

J)C.llKO npopeJaHHOe KpynHblMH 38TJIHYfblMH nepenoHKO~ OKH8MH (oco6eHHO y ro.ny-



6eo6pa.JHblX H tcyp006pa.JHblX DTHU)' cpaKTH'leCKH BblXO,nHT 3a paMKH rpyi:umA KJleTKH 

H o6paJyeT JHa'IHTe.llbHblH yqacToK creHKH 6p10urnoA no11ocTH. HIDKHIOIO cTopoffY 

TCJia rpyJIHHhl y IlTHU c pa3BHThlMH Kpbl.TlbSIMH (cnoco6HhlX K nOJleTy, 803,llywHOM)' 

HJIH IlOJJ;BO,llHOMY, KaK IlHHrBHHhl) JaHHMaeT BblCOKHif npOJIOllbHhlH KHJlb (pHC. 142, 24; 
carina sterni), Ha KOTOpOM Ha'IHHalOTCSI JIBe napbl rnaBHhlX JleTaTCJibHhlX MhlllIU. Bo
npeKH pacnpocrpaHeHHOMY MHeHHIO, rnaBHYJO pollb KHJUI Tpy,llHO BH.lleTb B )'BeJIH'leHHH 

IlJIOlllall.H noeepXHOCTH 1lJUI KpeilJleHHSI Mbllllll (BCilOMHHM 06 HKpOHO:llCHOH MblllIUe 

'ICIIOBeKa, KOTOpaSI KpenHTCSI cyxoJKHJIHeM Ha orpaHH'leHHOH noeepXHOCTH IlSITO'IHOH 

KOCTH). CKopee oH BhlropaxHeaeT JIJISI nHx MhlllIU Heo6xoJIHMoe npocTpaHcTeo, reM 

CaMblM o6ecne'IHBaSI HX Pa.JMemeHHe 6eJ yrpo3hl c.n;awrneamui: HanpSl)l(eHHeM CJIHllIKOM 

BhlilYKJlhlX Hapy:lKHhlX c11oee (H 0611efllaS1 HX KPOBOCHa6:lKeHHe). 3M6pHOHaJlbHble HC

TO'IHHKH TCJia rpy.LlHHhl, KaK H pe6ep, 31'0 Ja'laTKH MHOCenT, KHJib rpyJIHHhl B03HHKaeT 

HJ caMOCTOSITe.llbHOI'O Ja'laTKa. 

lleIDKeHHe rpyJIHOH KJleTKH npH anoxe BhlPWKaeTCSI B pa.Jrn6aHHH JUJY'IJieHHblX pe-
6ep, npH KOTOpoM Il03BOHO'IHhlH OTJleJI noeopa'IHBaeTCSI enepeJI, a rpyJIHHa YJiaJUleTCSI 

OT noJBOHO'IHHKa (cM. pHc. 149). Y S1mepHu 3TOJIBH:lKeHHe 11erxo BhlilOJIHSleTCSI Hapyx

HhlMH Me:lKpe6epHhlMH MhlllIUaMH 611aro.napS1 HX onocpe.noeaHHOH onope Ha lllelO. Ho 

y TITHU TaK.aR onopa, BH.llHMO, HecoBMeCTHMa c OTMe'leHHOlt Bblllle pollblO llleH. KplO'l
KOBH.llHble OTJ>OCTKH pe6ep (CM. pHc. 149, 9) Il03BOJISllOT 6e3 Hee OOOHTHCb, OTKphlBaJI 

rryrb K HHOMY HCil0Jlb30BaHHIO Hapy:lKHblX Mexpe6epHblX Mhllllll (CM. c. 308). 

Kpecmt(06blU omoeA (pHc. 142, 10), Il03BOHKH KOToporo coeJIHHeHhl c no.a

BJJIOllIHblMH KOCTSIMH TaJa, y IlTHU HeeepOSITHO yCHJleH, IlOCKOJlbKY BTOPH'IHO 

(T. e. B IlOPSl.llKe HOBonpHo6peTeHHSI) BKJllO'laeT 60J1ee JieCSITKa Il03BOHKOB. 3To TaK 

Ha3hlBaeMhlH CJIO:lKHblif KpecTeu (synsacrum), B COCTaee KOToporo TpaJIHUHOHHO 

BH.lleJIH OJIHH rpyJIHOH Il03BOHOK, ece IlOSICHH'IHble (npHMepHO 6), JIBa HCTHHHblX 

(nepBH'IHhlX) KpeCTUOBblX H HeCKOJlbKO XBOCTOBblX. B Ka'leCTBe MapKepoe HCTHHHhlX 

KpeCTUOBhlX Il03BOHKOB npHHHMaJIH HX 60K0Bble OTPOCTKH, nepeKHHyYble MOCTH

KaMH OT HX Tell K KOHUaM nonepe'IHhlX OTpOCTKOB; HX C'IHTaJIH OCTaTKaMH KpecT

UOBhlX pe6ep. Ho HeJiaeHo 6wo noKaJaHo c onopoA Ha Jiono11HHTeJ1bHb1e MapKep1i1 

(MecTO OTXO:lK.lleHHSI y 3M6pHOHa allJlaHTOH.llHblX apTepHH, IlOSICHH'IHO-KpeCTUOBOI'O 

HepBHOI'O cn11eTeHHSI, KJIOaKH, JIHMcpaTH'leCKHX cepJieu, a TalOKe cneuH¢H'leCKHe 

MOJleKyllSlpHo-reHeTH'leCKHe IlOKaJaTeJIH), 'ITO HCTHHHOMY KpeCTUY COOTBeTCTByIOT 

3aD.HHe JIBe TpeTH CJIOXHOI'O KpecTua (He MeHee 10 Il03BOHKOB). CJIOXHhlH KpeCTCU 

.o:ai!T npOTSIJKeHHYIO cpeJIHHHYIO onopy IlOJIOBHHKaM TaJa, YJ(penJISISI ero KaK eJIH

HOe ue11oe. 3Ta onopa oco6o OTBeTCTBeHHa, nOCKOJlbKy IlOJIOBHHKH JIHllleHbl HHhlX 

CBSIJeif . .LlllHHHhlC IlOJIB3JlOllIHble KOCTH, npHpOCllIHe c 60KOB K JI,JIHHHOMY yqaCTKy 

D03BOHO'IHHKa, IlOJI06HO 11y6KaM, JlOilOJIHHTeJlbHO rapaHTHPYJOT ero a6COJIIOTHYJO 

JKecTKOCTb. 

XeocroeoA OTJICJI noJBOHO'IHHKa noJipa.:me11eH Ha JIB& OTpeJKa. Ilepei:urnA - 3TO 

IlPHMepHo llleCTb nOJIBmKHblX Il03BOHKOB (PHC. 142, 11), a Il03BOHKH 3aJ]Hero OTpC3JCa 

(TaJOKe npHMepHO llleCTb) CJIHTbl B IlHI'OCTHJlb (pHC. 142, 12; pygosty1us). 

l.Jepen TITHU (pHC. 143) CXOJieH HeKOTOphlMH qepraMH c 'lepenoM npeCMblKalOlllHXCR, 

HanpHMep npHHaJLTle)KHOCTblO K JIHanCH.llHOMY THny H npHCY'fCTBHeM eJIHHCTBeHHOfO 

JaTblJIO'IHOI'O MblllleJIKa. c qepenoM SllllepHU OH CXOJICH TaK:lKe CBOeH ID!cypHOCTblO H 

ICHHeTH'IHOCTblO (nOJIBIOKHOCTblO eepXHeH 'leJllOCTH OTHOCHTCllbHO M03fOBOH Kancy111i1). 

Ho fITHUhl pe3KO OTJIH'lalOTCSI HCCOilOCTaBHMO 60J1ee KpynHhlM I'OJIOBHhlM M03fOM. no 

l'I'OH npH'IHHe y rrmu M03I'OBaSI Kancy11a pe3KO BblJlemleTCSI, a OCTaTKH naHUHPSI JIH6o 

801W1H B CC CTCHKH, nH6o pe,nyuHpoBa.Hbl. fJla.JHHUhl Y llTH1l OTHOCHTCllbHO JCpynHee, 
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PHc. 143. CrpoeHHe qepena nTHU - Ha npHMepe meHUOB: 
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A, /j - cepu sopoHa (Corous comix); B - cHJhlA l'OJly6b (Columbo livia); A - BlfJl snono6opara c6oq, 
CBepxy H cnepe11.H; /j - BHll enonooopara COOK}', CHHJy H C33.llH; B - BH.Zl COOK}'; 

/ - Ilpejl'leJllOCTIWI XOCTb; 2 - HOCOB8JI KOCTb; 3 - eepXHC'leJllOCTifall XOCTb; 4 - CJICJHIUI ICOCTb; 5 -
ICpWJIOBMJlHIUI XOCTb; 6 - KB8J1p811iOCIC}'JIOB8JI XOCTb; 7 - KBa!lp811i8R XOCTb; 8 - OOXOBall KJIHHOBHllH&R 

kDC'J'b; 9 - '1CwyA'i8TIUI ICOCTb; JO - OCHOBHIUI KJIHHOBH,llHllJI KOCTb; // - pocTPYM napac4>eHOHJUI; 12 -
TeMeHH8JI ICOCTb; 13 - no6Hu KOCTb; 14 - sepXHe38Tbl.llO'IHaR KOCTb; 15 - ooxoBaR JaThl.llO'IHIUI xocn.; 

16 - OCHOBHaJI JaTW.JIO'!Hall KOCTb; 17- OCHOBHall BHCO'IHaJI KOCTb ('18CTb napac<t>eHoH.aa); 18 - He6H8R 

xocn.; /9 - Jl.OilQllHHTCJlbHall '18CTb HOOHOA KOCTH (HMCIOIJ.lall Xp!lll.ICBOA IlpeJl.WecTBeHHHK); 20- COWHHK; 

21 - cpe!lHHHaJI oOOKJITCllbHIUI ICOCTb; 22- CIC}'JIO&aJi KOCTb; 23 - JaTWl()l!HblA Mhlll.leJIOK; 24 - neptJl

He)'UIH8ll xocn, 

qeM y 60JibWHHCTBa penTHJIHA, a TJIXeJlblC 'l:eJIIOCTH c Jy6aMH JaMCHCHbl TOHKHM 

KJIIOBOM-OHHUCTOM. y BJpoCJTbIX IlTHU KOCTH qepenHoit KOp06KH CJIHBafOTCjl 6eJ co

xpaHCHHJI rpaHHU, 'IT() nOBbllllaeT npO'l:HOCTb COCllHHCHHA, a IlOTOMY CHIDKaCT m>Tpe6-

HOCTb B MaTCpHaJJC. IlpH o6C}'JIUlCHHH xapaKTepHOfO JJ)lll nTHU Ha6opa OKOCTCHCHKA 

HMCCTCJI B BH;zy '!epen nreHua. B JaTblJIO'!HOM OT.lleJIC paJBHBafOTCjl 'l:CTblpe THilH'l:HblC 

JaTblJIO'!HblC KOCTH, OKPYJIUllOlUHC JaTblJIOqHoe OTBepcTHe, - eepXHJIJI JaTbUIO'!HaJI 

(/4), napa 6oKOBblX JaTblJIO'l:HbIX (15) H OCHOBHaJI JaTblJIO'IHaJI (16), <t>opMHPYJOlllaJI 

HenapHblA JaThlJIO'l:Hblit MblllleJIOK. B CJiyxoeoit KancyJie paJBHTa npaKTH'ICCKH JIHllll> 

q>ynHu nepe11HeywHu KOCTb (pHc. 143, B, 24). B nep~en creHxe M03rosoit KaIIcy-



JIW P33BHBaeTCJI BHHJY ttenapHWI OCHOBHWI KJIHHOBHJUfaff KOCTh ( 10), HHOrna (HanpH

Mep, y rony6eH:) ttecyruaH c6oKY H cnepe.nH napy TaK HaJbleaeMblX nrepHroH.!IHbJX (HJIH 
6aJHnTepHl'OH.!IHblX) OTpOCTKOB (KaK y JIIUCPHU, CM. pHC. 121, E' 26 ), BCTynaJOIUHX B 

CKOJlbJJIIUCC CO'UICHCHHC c KpbUIOBH.!IHbJMH KOCTJIMH. BbilllC pacnOJIO)KCHa napa 6oKO

BblX KJIHHOBH.!IHblX KOCTeH (8). B OTJIH'IHe OT coepeMeHHbIX penTHJIHH y nTHU xopolllo 

BJ:ilP3)KCHa cpe.UHHHWI OOOIDITCJibHaff KOCTb (21; mesethmoideum), KOTOpaH <t>oPMHPYCT 

TOHKYIO H nopoH HenoJIHYIO MC)KfllaJHH'IHYJO neperopOJlKY, a enepe.UH YfOJllUCHa H 

BMCCTC c KpbllllCH 'lepena npe.nOCTaBJIJICT HaJle)KHOC OCHOBaHHC JlJIJI JlJIHHHOH eepx

HCH 'le.rIIOCTH. HaBHCaJOIUHX Ha.n MOJl'OBOH KancynoH OCTaTKOB KO)KHOfO naHUHPJI y 

nTHU HCT. KpbllllY 'lepena o6paJYJOT napHblC TCMCHHblC (12), JI06HbIC KOCTH (13) H 

OT'laCTH - HOCOBble (2). 11.J OKOJIOfllaJHH'IHblX KOCTCH coxpaHHJIHCb TOJlbKO CJICJHU 

KOCTb (4) nepe.n fJlaJOM H nanO'IKOBH.!IHaff CKYJIOBWI (22) - no.n HHM. IlpHcyTCTB)'IOT 

taiOKe .nee IUC'IHble KOCTH - 'ICuzyH'laTWI (9), npHHHMaJOIUWI nonttoueHHOC YlfaC'THe 

B «J>opMHpoBaHHH CTeHKH 'lepena (y 60JiblllHHCTBa nTHU BblXOJlHT Ha ero BHyrpCHHIOIO 

noeepxHOCTb), H nano'IKOBH.!IH<UI KBa.npaTHOCKYJIOB<UI (6), npHpacTaJOIUaff C33JlH K 

CKYJIOBOH KOCTH. Y nTHU YHHKaJibHbIM JlJIJI aMHHOT o6paJoM pa3BHTbl KPYTIHble 'laCTH 

napac«J>eHOH.lla. Ero o6lllHpHbIH 33.llHHi\ OT.lleJI, HaJBaHHblH OCHOBHOH BHCO'IHOH KO

CTblO (17; basitemporale), npHKpbIBaeT CHHJY OCHOBHYJO KJIHHOBH.!IHYJO KOCTb, aero 

nepe.UHHM OTJle.rIOM, POCTJ>YMOM (11; rostrum parasphenoidale), OKaHTOBaHa CHHJY 

MC)KTJiaJHH'IH<UI neperopo.nKa. ColllHHK, y HCKOTOPbIX py.UHMCHTapHblit: (y rony6J1), 

C'IHTaeTCJI y nTHU BTOPH'IHO HenapHblM (pHC. 143, E, 20); OH no.nCTHJiaeT CHHJY HO

COBblC KancyJibl, a noJa.nH npHpactaeT K He6Hb1M KOCTJIM. 

HJ 'lacreH: BHcuepaJibHOro 'lepena nepeH'IHaJI eepXHjfjf 'le.rIIOCTb (HaCJie.nHe tte6-

HOK.Ba.npaTHOro xpJ11Ua, KOCTH, BOJHHKalOIUHC B HCM H Ha HCM) BKJlJO'laeT Ha Ka.JKJlOA 

CTOPOHC ecero TPH KOCTH. 3TO KpynHaJI noKpOBHaR HC6HaR KOCTb ( 18), CJaJIH K 

HCH npHcoe.nHHeHa (no'ITH ecer.na no.neIDKHo) HCOOJiblllWI KpblJIOBH.!IHWI KOCTb (5), 
CBOHM 33.llHHM KOHUOM CO'UICHeHHaff cycTaBOM c JaMeIUaIOIUCH KBa.npaTHOH KOCTblO 

(7). IlOCJICJlHJIJI, B CBOIO O'ICPC.llb, nOD.BHJKHO CO'UICHCHa c KOCTffMH MOJfOBOH Kancy

Jlbl - 'IClllyH'laTOH H nepe.UHCYlllHOi\; OHa MO:llreT BblnOJIHJITb Ka'laTCJibHblC JlBH)KCHKJI 

Bnep(!.n H HaJa.n. BTopH'IHWI eepxHjfjf 'leJIJOCTb YHHKaJibHa y nTHU .noMHHHPYJOIUHMH 

paJMepaMH eropH'IHO HenapHoH npe.U'ICJIJOCTHOH KOCTH (I) npoTHB eepxHe'lenIOCT

HOH (3). B KOHCTJ>YKUHJO eepxHeH 'leJIJOCTH (HaJlKJIJOBhll), noMHMO .ueyx ynoMJllfYI'blX 

KOCTeH, BXO.UHT CIUC HOCOBWI, KOTOPWI CBOHMH JlBfM" OTpOCTKaMH (pHC. 143, B, 2) 
OXBaTblBaCT ceepxy H C33JlH OKHO KOCTHOA H03JlpH. 

B ocHoee KuHemurmocmu itepena - cnoco6HOC'TH H3JlKJIJOBbSI JlBHran.cJ1 eeepx H 

BHH3 OTHOCHTeJlbHO 'lepenHOH KOpOOKH - JIC:lKHT orpaHH'ICHHOCTb 30Hbl ero nQ!lBCCKH 

K 'lepeny. 3-ro TOJlbKO rn6K3ff ruiaCTHHK3 B o6JiaCTH nepeHOCHUbl, o6paJOBaHH3ff TC

JlOM HOCOBOH KOCTM. HH)KHJIJI 'laCTb OCHOBaHHJI HaJlKJllOBbJI COCJlHHCHa c K.Ba.npaTHOA 

KOCTblO KOCTHblM HC60M H CKYJIOBOH .uyroH:, KOTOPblC nepeMeIUaJOTCJI npOJlOJlbHO, 

CHHXPOHHJHPYJI nOBOpOTbl HIUlKJllOBhll eeepx H BHHJ c Ka'laTCJlbHblMH JlBIDKCHIDIMH 

KBa.npaTHOH KOCTH 

KynHKaM, H6HcaM H )K)'J)aMJIM npHcyma .upyraa <t>opMa KHHCTH'IHOCTH 'lepena, 

npH KOTOpoA OCHOBaHHC eepXHeA 'leJIIOCTH npope3aHO llJlHHHOH npO.UOJlbHOH IUeJiblO 

HOlllpH H HaJlKJIJOBbe HOCHT CTe6enb'laTblH xapa.KTCp. liJiaro.napJI 3TOM}' OHO H3rH6aCTCJI 

Beepx H BHHJ Ha ypoeHe KOCTHOH H03JlpH. 

Ilpe.nnOJiaraeMWI poJib KHHC'TH':IHOCTH .IlBOJIKa. Ilpe:lK,lle ecero, OHa .ne.11aCT 6eJonac

HOH .ne«J>opMaUHJO 'lepena non .ueH:cTeHeM pa6o'IHX ycHJIHH, o6ecne'IHBaCT aMopTH

l&UHIO npH CJiyqaAttwx owH6Kax. B cHJiy ceoeA pcypHOCTH eepXHJ1J1 qe.11JOCTb He 



MO:lKeT naCCHBHO conpOTHBJUITbCR Heo6XOllHMblM .ll.1lJI C:lKHMaHHR ll06bll!H YCHJUUIM, 

He ycTynlUI, H llOCTHraeT nOBblllleHHOH JKeCTKOCTH 3a ClleT HanpRJKeHHR l(eJllOCTHblX 

MbllllU. Ho KOOp.UHHaUHR Mbllllel!HblX COKpameHHH ecer.ua qpeeaTa OlllH6KaMH, Bbl-

3blBa!OtUHMH KpaTKOepeMeHHble HeypaBHOBellleHHbie Harpy3KH llepena • .[(pyroH: acneKT 

6HOJ10rHl!eCKOH pOJIH KHHeTHllHOCTH npORBJlReTCR npH 6oJiee 3Hal!HTe.11bHblX aMnJIH

TY.Uax llBHJKeHHH HauKJ110BbR, .lla!OtUHX BOJMO.lKHOCTb MaHHnynRUHH 061.eKTOM, 6ym. 

TO co6cTBeHHble nepbSI (npH l!HCTKe), rnelLlOBOH MaTepHaJI HJIH Jl06bll!a. 

Pa3HOo6pa3He KOH<t>HrypaUHH qepena nTHU eme B cepe.uHHe XIX B. JlaJIO HCCJie.uo

BaTC.IUIM nOBOll MR pa3pa6oTKH KJ1accH<t>HKaUHH THUOB He6a, B KOTOpblX HaueMHCb 

HaHTH KJ110l!eBble KpHTepHH MR CHCTCMaTHKH KJ1acca. 3TH OJKHJlaHHR B UeJIOM He 

no.uTBCpJlHJIHCh, HO c.ueJiaHHoe no3JKe YTOl!HeHHe noJBOJIHJIO HamynaTb .ueitcTBHTe.JlbHO 

BWKHOe pa3Jlff\1He. y cpaBHHTe.JlbHO HeMHOfHX nTHU (.upeeHeHe6HblX - 6ecKHJieBblX H 

THHaMy), KOTOPblX Cl!HTlilOT 6o.nee apxaHl!HblMH, KOCTH He6a (He6HlUI H KPblJIOBH.UHlUI) 

npol!HO cpameHhI. B CBRJH c 3THM paMKa, o6paJoeaHHlUI nepeHl!HOH eepXHeit lleJIIO

CThJO BMCCTe co CKyJIOBOH .uyroit, OKalbIBaeTCR JKeCTKOH H He .uonycKaeT .ue<t>opMaUHH, 

COUYTCTBYJOtUeit lllHPOKOMy pa3Maxy KHHeTHl!HOCTH, .llOCTaTOl!HOMY .ll.1lJI MaHHilYAAUHH 

o6'beKTaMH. TeM caMhlM oHa orpaHHl!HeaeT poJib no.UBHJKHOCTH Ha,nKJ110BbR JlHlllb 

aMOPTH3aUHeit TOJil(KOB. J4>eeHeHe6HblX nTHU (naneornaT) npOTHBOnocTaBJlRIOT 60Jiee 

npo.UBHHYTOMY 3BOJIIOUHOHHO 60JibWHHCTBY TaKCOHOB - HOBOHe6HblM (HeornaTaM), y 

KOTOPblX He6HlUI H KPblJJOBHllHlUI KOCTH ecer.lla coe.uHHeHbl MeJK.llY co6oit UOJI.BIDKHO. 

HIDKIDIR l(eJIIOCTb nTHU COCTOHT H3 TeX JKe KOCTeH, l(TO H y penTHJIHit, HCT TOJlbKO 

eeHel!HOH KOCTH. y MHOrHX KIDKD.aH nOJIOBHHKa HHJKHeit l!eJllOCTH l!eTKO no.ueneHa 

Ha .use l!aCTH rn6KHM yqaCTKOM H cnoco6Ha BblrH6aTbCR H3PYJKY, paClllHPRJI BXO.ll B 

money. 3auHHit OTlleJI IlOllKJ110BbSI o6pa30B8H laMetUaJOtUeit COl(JleHOBHOH KOCTblO, no

KpoBHblMH yrnoeoit, HaJlYfllOBOH H npe.UCOl(JleHOBHOH, a nepeJlHHH OTpeJOK, o6hll!HO 

60Jiee MHHHblH, - noKpOBHblMH KOCTRMH, KpynHOH 3y6HOH H MeHbllleH nJiaCTHH

'laTOH. Y 0611auaTe.11eH rH6KHX IlOJlOBHHOK lleJIIOCTH ee CHM<i>Hl TOJKe 6bleaeT rH6KHM. 

PaclllHpeHHe rnoTKH y MHOrHX p1>16oMHhlx mHu (KaK llaHKH, uanJIH HT. n.) 06.nef'llaer 

npornaTblBaHHe OTHOCHTe.JlbHO KpynHOH Jl06bll!H, aKTHBHOe :lKe paCnRJIHB3HHe (c ycH

JIHeM) HHJKHeit l(eJIJOCTH B BO.Ile nOJBOJljle'f IlO.llCaChlBaTb BOJlY, 'ITO He06XOllHMO npR 

JlORJie MeJIKOH Jl06bll!H. 

B cpe,llHeM yxe y nTHU, KaK H y penTHJIHit, lBYKonepe.aruomaR KOCTOl!Ka - CTpeMjl, 

npOH3BO.llHOe OT fHOMaH.llH6ym1pe npe,llKOB. Ilapa OCTaTKOB rHOHllOB o6pa:JyeT CKeJICT 

CTpeJIOBH.llHOro RlblKa, a OCTaTKH KonyJibl ~x BHcuepaJibHblX llYf H nepeag n6epHU 

JlYra B KalleCTBC napbl PO:lKKOB o6ecnel!HBaJOT .ll.1lJI Hero fiOJI.BIDKHYJO OCHOBy, fiO.llBe

weHHYJO Ha MbllllUax. 

IlJieqeeoit nORC (CM. pHC. 142) o6pa:JOB8H llB}'MJI 3aMelll810lUHMH KOCTRMH - JlO

naTKOH H KOpaKOHllOM - H noKpOBHOH KOCTblO KJllOl(HUeit. IlpOl!Hblit H MHHHblA 

KOpaKOHll (28) IlOJI.BIDKHO COl(JleHeH c fPY.llHHOH, KaK H y RtUepHU, HO pacnOJioJKeH He 

c6oKy, a enepe.llH OT Hee, TeM caMblM <l><>PMHPYSI MHHHylO H npol!HylO OCHOey .ll.1lJI pa3-

MemeHHR rnaBHblX JlCTaTeJibHblX MbllllU. J.h-3a OOJibWOH MHHbl KOpaKOH.lla nneqeeoA 

cycnrn BblllBHHYT JlaJieKO enepe.ll, pacnoJiaraRCb c6oKy OT OCHOBaHHR llleH. JionaTKa 

(31), IlOCKOJlbKy MR ee pa:JMetUeHHR HeT MeCTa Hau KOpaKOHllOM, npHo6pCJia ca6.Jle

BHllHYJO <t>opMy H TRHCTCR Hau pe6paMH napaJIJieJibHO n03BOHOl!HHKy. y JlCTalOUJ.HX 

nTHU OHa coe.llHHeHa c KOpaKOH.llOM IlO.llBIDKHO npH IlOMOlllH 3JlaCTHl!HOH xpRmeeoA 

npOCJIOHKH. 06e KOCTH COBMeCTHO yqaCTBYJOT B o6pa:JOB8HHH nJielleeoro cycTaea, HO 

paJMax JlBHJKeHHH KpbVla HaCTOJlbKO WHPOK, l!TO OHH <l><>PMHPYJOT He RMKy, a ce.ll)IO

BH.ZUfYIO Bblpe3Ky, no noBepXHOCTM Koropoit nepeKaTWB8eTCR roJIOBICa DJiel!eBOA KOCTH, 



no.nseweHHOR Ha MOWHOR CBRJKe BnepeJIH OT cycTaBa. Oco6b1R OTpOCTOK KOpaKOH.IUl 

conpHKaCaeTCR c KJJIO'IHUeit, BMecre c Heit H JionaTKOR OH JaMbIKaeT TaK HaJb!BaeMblit 

TJ)eXKOCTHbIR KaHaJI (26). no HeMy cyxO)l(HJIHe Ha.nKopaKOHD:HOtt MbIWUbl nepexo.nHT 

Ha cnHHHyi<> cropoHy cyCTaBa, r.ne OKaH'IHBaeTCR CBepxy Ha roJIOBKe JIJle'leBOR KOCTH. 

YnoMj!H}'TblR OTpOCTOK KopaKoH.na BblnOJIHReT pom. 6JIOKa .!I)UI cyxo:JKHJiffjl noit MblW

Ubl H nOJBOJIReT eR, XOTR OHa H.neT OT rpy11HHbl, T. e. CHHJy, BblnOJIHSITb BJMax KPbUla 

ssepx. TOHKHe BbffHYTble KJJIO'IHUbl (25) CJiy)l{aT MeCTOM KPeWieHHR nepe11Hett 'laCTH 

rpy.nHoR MblllIUbl, KOTOPM Moma 6bl noBepHYTb KIDKllYIO OKOJIO npOllOJlbHOit OCH, HO 

JCJllO'IHUbl 3Q><t>eKTHBHO yKpeJlJleHbl Ja C'leT BJaHMHOI'O cpaweHffjl c o6paJOBaHHeM 

BHJIO'IKH (furcula). 

KpynHbIA H npO'IHblR Wie'leBOt:i nORC, KOTOpblit BMeCTe c rpyllHHOR OXBaTb!BaeT 

rpy)lff)'JO KJICTKY CHHJY H CBepxy, MOC 6bl CKOBb!BaTb ee llblXaTeJibHble llBH:lKeHHR, K 

qeMy nTHUbl .nomKHbl 6blTb oco6eHHO 'IYBCTBHTeJibHbl B CHJIY BblCOKOit HHTeHCHB

HOCTH HX MeTa6oJIHJMa. Ho JIJ1eqesoit noRc o.nHospeMeHHO H npo'leH, H no11arnHB, 

'ITO npe.noTBpawaeT TaKYJO onaCHOCTb. TaK, KopaKOH.nbl coe.nHHeHbJ no.nBH:llCHO H c 

rpyJlHHOR, H c JIOnaTKOR, a K.IIIO'IHUbl nOlfl'H y BceX llTHU (KpoMe xypaB.JieR) OT.neJieHlil 

OT KH.llSI rpy,nHHbl. 

Ilepe11HRR KOHe'IHOCTb B UeJIOM cornacHo o6weR .nmr TeTpano.n cxeMe no.npaJ.lleJIR

eTCR Ha JlJle'IO, npe.nWIC'lbe H KHCTb. y JleTalOWHX TITHU TOJICTM JIJle'leBM KOCTb (pHC. 

142, JO) o6paJyeT Tpy6KY, 'lame Bcero JanOJIHeHHyi<> BOlllYXOM. B npe.nJIJ1e'lbe JIOKTeBaJI 

KOCTb (7) HeMHOI'O TOJlllle JiyqeBOA (6) H Hee~ no Hapy;KHOMY KpaJO 6yropKH B TO'IKaX 

icpeJIJ1eHHR BTOpocreneHHb!X MaxOBblX nepi.es. KHCTb O'l'laCTH pe.uyuHposaHa. 3anRcn.e 

nOllpa311eJieHO HHTepKapnaJibHblM cycTaBOM (5), llBe ero npoKCHMaJibHble KOCTO'IKH 

MaJIOilOllBH)l(Hbl OTHOCHTeJlbHO npe.nJIJle'lbSI. JlHCTaJibHble KOCTH JailRCTbR CpoCJIHCb 

c TpeMR KOCTRMH nRCTH B e.nHHbIR KpynHblR 3JieMeHT - JanRCTHO-nRCTHyi<> KOCTb, 

HJIH npsi:llCKY (4; carpometacarpus). HMeJOTcR scero TpH nanbua (J), sepowrnee seem 

I, II H I II. B /, no.nBH:lKHOM nanbue, HecyweM rpynny He6oJibUIHX )l(ecTKHx nepi.es 

( •KpbUlbIUIKO• ), o6bl'IHO HMeeTCR JIHUib o.nHa <t>anaHra, BO II - 11se, B II I - o.nHa. 

y ryceit H HeKOTOPblX .npyrax nTHU Ha I H II IlaJibUax HMelOTCR ewe KOITeBble <t>anaHrH. 

B 3TOM CJiyqae o6wee KOJIH'leCTBo <t>anaHr B HHX TaKOBO :llCe, KaK y RWepHU, - COOT

BeTCTBeHHO llBe H TpH. 

CycTaBbl KpbJJia - KaJC JIOKTeBOR, rax: H mrrepKapnam.HhlR -11onycKaIOT cra6arem.

Ho-paJm6aTeJibHble llBH:llCeHHR TOJibKO B JIJIOCKOCTH paJeepttyroro KPhIJla. 8bICOKHe 

HarpyJKH, COHJMepHMhle c BecoM ren:a nTHUbl, na.naJOT Ha CBRJO'IHblR annapaT 3THX 

cycTaBOB, MYCKYJiaTypa :lKe B npCllenax KpblJla HeBenHKa, OHa KOHTpOJIHPYeT llBIDKeHIUI, 

CBRJaHHble c ero pacnpaBJieHHeM H CKJJa.nb!BaHHeM. 

TaJOBliltt nORC o6paJOBaH y nTHU TpeMR THilH'IHblMH KOCTRMH - IlOllBlllOllIHOR, 

JlOOKOBOit H CCllaJIHWHOR. OHH COBMeCTHO <t>oPMHPYJOT BepTJiy)l(Hyi<> Bna.nHHY, CKBOJ

HYJO, KaK H y 60JibllIHHCTBa apxoJaBpOB (llHHOJaBpoB, KpOKOllHJIOB H T. n.). fJiaBHOR 

oco6eHHOCThIO csoero TaJa rrrnubl o6S13aHbl a,narrraUHH K paJMHO)l(eHHJO flYTCM OTK.11a.n

KH RHU. EpIOUIHM nOJIOCTb nTHU }'MeHbWeHa, a Ritua, Hao6opoT, ysen:H'leHbl - KaK 

la C'I~ KOJIH'leCTBa )l(eJITKa (TIOBbIUiaJOwero Bbl)l(HBaeMOCTb nreHUOB), TaK H Ja C'ICT 

l1o6aBJ1eHHR 6eJIKa (Janaca BOllbl). B peJyJibTare COBMeCTHOfO B1IHRHHR 3THX <t>aKTOpoB 

Til3 DTHU CTaJI OTKpblTbIM, BJaHMHM CBRJb ero nOJIOBHHOK B 06.naCTH CHMQ>HJa paJo

pBaJiaCb. nOCJie 3TOfO ycroit'IHBQCTb KruK.llOit DOJIOBHHKH TaJa, OC06eHHO aKTYaJibHM 

Jl)UI .llBYHOfHX cywecTB, JaBHCHT TOJibKO OT 111'.>0'IHOCTH KpecTuosoro co'l.JleHeHHR. Oaa 

IlOBblllieHa y nTHU 6Jiaro11apR llJIHHe KaK nOllBlllOllIHbIX KOCTeR (CM. PHC. 142, /J), T8K 

H 30Hhl Il03BOHO'IHHKa (CJIO:lKHOI'O Jq>CCTUa), c KOTOpoR 3TO CO'IJICHeHHe yCTaHOBJieHO. 
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CenamlWHM KOCTb (14), me KpellilTCJI CHJibHhlC MhlWUhl J8,ll,HCA KOHeqHOCTH, y 6oJib

WHHCTBa nTHU npoqHo cpaweHa c noJIBJD:OWHOR. Jlo6KOBWl JKe KOCTb (15) nrneTCH: 

TOHKHM cre6enbKOM HaJa.n. B,lJ.OJlb HIDKHero KpaSI CC)laJIHUlHOH KOCTH H cpaweHa c HCA 

TOJlbKO Ha KOpoTKOM yqacTKe. Ha HeA npaKTHqecKH He HaqHHaJOTCJI MbIWUbl Ja.LJ.HeA 

KOHeqHOCTH, HO OT Hee HD.YT TOHKHC JIHCroBHD.Hble MblWUbl 6plOWHOf'O npecca - MY

CKYJibHWl CTeHKa TeJia. no-BHD.HMOMY, HMeHHO C 3TOH CTeHKOR CBffJaHO xapaKTepHoe 

J11UI nTHqbCro Ta:Ja OTKJIOHeHHe JI06KOBOR KOCTH HaJa.n.: OHO 06ecneq11eano Heo6XOllH

MOe CMeIUeHHe Hala.Ll 6pIOWHOf'O npecca, TeCHHMOro cnepe.nH pa:JpacTaBWHMCff TeJIOM 

rpy)IHHbl. npH BlfJUl.lle COOKY Ha CKeJieT nTHUbl (CM. PHC. 141) CTaHOBHTCSI ffCHO, qro 

06blqmu1 JlJlff penTHJJHR noJHUHSI JI06KOBOR KOCTH (HanpaBJleHHOR emu H Bnepeix) 

HeCOBMeCTHMa c cymecTByIOUlHM noJIOJKeHHeM H paJMepaMH rpyJIHHbl. 

3a,n.Hffff KOtteqHOCTb, KaK H y HIDKeCroffIUHX TeTpano.11 (aM<!>H6HR H peITrHJIHlt), no

crpoeHa HJ TPCX OTJleJIOB - 6eJJ.pa, ro.neHH H cronhl. Ho y nTHU OHa pacn0110JKeHa B 

JJ.pyroR, napacarHTTaJlbHOH ruIOCKOCTH, napaJIJleJibHOH no OTHOWeHHJO K cpe.nHHHOlt, 

onHpaIOIUHecff Ha rpyttT nanbUbl noJJ.BeJJ.eHbl noJJ. TeJio. K TOMY JKe qacrb cronbl npe

o6paJOeaHa B nanoqKOBH.llHblH 3JleMeHT (KOCTb ueeKH), OT'iero KOHeqHOCTb npH06pe.na 

Z-o6paJHyIO KOH<!>HrypaUHJO. BepxHHH (npoKCHMaJlbHblA) KOHeu 6e.npeHHOH KOCTH 

(16) B CBSIJH c napacafHTTaJlbHblM noJIO:lKeHHeM KOHeqHOCTH HMeeT f-o6paJHYIO 

Q>opMy; ee f'OJlOBKa, BXO.ll.SIIUaff B eepTJiy:lKHYIO ena.nHHY TaJa, o6paweHa BHYTPb H 

pacn011araeTCSI Ha KOpOTKOH meRKe. K HH:lKHeMY KOHUY 60JibWOR 6epuoeoR KOCTH 

npHpoCJIH npOKCHMaJlbHble KOCTOqKH npe)lruIJOCHbl, paJD:eJICHHOR HHTepTapJaJibHblM 

COq]leHeHHCM (19). B peJyJibTaTe o6paJOBaJiaCb KOMIDieKCHWl KOCTb - TH6HOTapJyc 

( 18:, tibiotarsus). Manaq 6epUOB3$1 KOCTb ( 17), noixeeweHHWl Ha CBffJKaX c60KY K TH6H

arapJycy, CHJibHO pe.IzyUHpoBaHa H BHHJY OKaHqHeaeTCff roHKHM WHJibUCM, He JJ.OCTHraJI 

HHTepTapJa.JibHOf'O cycraea. Ho ee npoKCHMaJlbHblH KOHeU yqaCTBYCT B Q>opMHpoBaHHH 

KOJieHHOro cycTaea, CKOJlblff no cneUHaJibHOMY :lKeJI06KY Ha KOHUe 6eJJ.peHHOH KOCTH. 

KOCTH IDIJOCHbl qacTHqHo pe.nyuHpoBaJIHCb, Ho TPH HJ HHX (/I - IV) cpOCJJHCb Me.llC.!zy 

co6oH: H c JJ.HCTaJibHbIMH KocroqKaMH npeJ].ruIIOCHbl B nanoqKOBHD.HyIO KOCTb ueetcK 

(21; tarsometatarsus). nanbUeB B crone Y 6oJibWHHCTBa nTHU qeTblpe, H BCe C paJHblM 

qHCJIOM <t>anaHr (2-5), KaK I- IV nanbUbl e crone H:IUepHU, qro noJBOJiffeT cyJJ.HTb o 

ffYMepauHH nanbuee. I naneu, o6paJoBaHHblH JJ.BYMff <t>anaHraMH, o6blqHo o6pameH 

HaJa.n. H TaKHM o6paJOM npOTHBOnOCTaBJteH OCTaJibHblM TpeM (II-JV) flaJibUaM. 

HecYill3$1 ero nepBWl KOCTb IDIJOCHbl (20) oqeHb KopoTKa H npHKperuieHa noJJ.BH)l(}{O 

K Ja.LJ.HeH: cropoHe ee JJ.HCTaJibHoro KOHUa, OTpaJIUUI cnoco6 noeopora nanbua, ocywe

CTBHewerocff y npeJJ.Ka. 

Mwmequu CHCTeMa. OceeWI MYCKYJiaTypa - HaCJieJJ.He MHOMepoe - coxpaH.JleT 

nepe11qHyJO cerMeHTaUHJO TOJibKO B 0611acTH rpyJJ.HOA KJieTKH B BH.lle Me:lKpe6epHblX 

MblWU. Oco6eHHO CHJJbHO npeo6pa:JoeaHa npHMHTHBHWI OCHoea MblWU weH e cBffJH c 

CC CJIOJKHblMH H BeCbMa OTBeTCTBeHHblMH JJ.BH:lKeHH.RMH. no 3TOH npHqHHe J].blXareJib

HWl MYCKYJiaTypa, a HMeHHO Hap}')KHWI Me:lKpC6epHaff Mblwua, ocymeCTBll.JIIOlllaff B.D.OX, 

He MoJKeT no11yq11Tb onopbl Ha wee H noeopaqHeaeT pe6pa enepe,a. nyreM cMeweHHJI 

KaJIC.llOf'O HJ HHX eeepx no OTHOllleHHIO K npe)lblJl.YllleMy. TaKyIO BOJMOJKHOCTb cow

.IOT KpIOqKOBHD.HblC OTPOCTKH, 611aroJJ.apff KOTOPblM cerMeHTbl ynOMffHYTOH MblWUY 

opHeHTHpoeaHbI TO'iHo B.D.OJib pC6ep. B OCTaJibHOM MYCKYJial)'p3 T)'JlOBHma OCJia6.neHa -

KaK 06CJiyJKHBaJOWWl nOJBOHOqHHK, KOTOpblA npaJCTHqecKH HenOJ].BHJKeH, TaK H TJ)Cx

C.llOHHWl MYCKYJiarypa 6p10wHoH: CTeHKH. B MYCKYJiazype KOHeqHOCTeR qeTKO BhipruiceH.a 

TeH)leHUHff paJMeIUeHHff rnaBHblX MblweqHbJX Mace Ha noSICax H OTHOCHTeJibHOf'O 06-
JICI'ICHHJI JUfCTaJlbHhlX OTJJ.CIIOB. B qacTHOCTH, .llBC HaH6o.nee JCpynHble MhlWUhl JCphlJla, 
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KOHTPOJJHPYJOWHC ero .llBHJICCHHR B IlJIC"ICBOM cycTaBe, pa3MCWCHW Ha rpy.nirne H 

KOpaKoHJJ.e. 3'ro onycKa10w:a11 Kpwm rpy.11HaR MWIIJUa (musculus pectoralis) H no.n

HHMalOlllaH ero Han:KopaKOH.D:HaH M1>1wna (m. supracoracoideus), q1>e cyxoxHJrne, KaX 

y:JKC yuJaHO paHee (CM. c. 308), TSIHCTCSI K BCpXHeil CTOpOHe roJJOBKH IlllC"ICBOR KOCTH, 

nepeKH.llb!BrulCb qepe3 OTJ>OCTOK KOpaKOH.118 H npOXOM no TpCxKOCTHOMY KaHaJTY. 

IlOJltrr DTRll. ll,OMHHHPYK>lllaR qaCTb nJJOllla.llH KPbfJJa o6pa30BaHa M8XOBhlMH 

nepbRMH, aCHMMCTpHR onaxaJT KOTOpbIX cnoco6CTByCT OObellHHCHHIO nepbeB BO BpeM11 

83Maxa BHH3 B CilllOWHYK> Il118CTHHKY nepeMCHHOR IlllOllla.llH. 6onee WHpoKOC H no

,llaTJIHBOC BHYfpeHHee onaxano (o6pameHHOe K T}'JIOBHlllY) onHpaeTCR CHH3y Ha CTCP

:JICCHb coce.nHero nepa. IlpH BlMaxe BBepx W:eJJH MC:JIC.llY nepbSIMH MOryr pacKpblBaTbCJJ 

(npaKTH"ICCKH TOJlbKO B o6JI8CTH KHCTH) 3a Cf.Ith 01n16aHID1 BHyrpeHHHX onaxan. KpbUIO 

nTHUhl HMeeT KJlaCCH"ICCKHJt a3POllHH8MH"ICCKHR npoQ>HJib (QloPMY nonepet.fHOro ce

"ICHHJI, pHC. 144, /) ). BepXHJIJI cropoHa Kpbl1la BblnyKJia, a HIDKHJIR - CJJenca BOrHyra. 

Ilepe.nHflJI, yTOJIW:CHHaSI qacTb co.neplKHT MRCHCTblA OTJlCJI nepe.nHeR KOHC"IHOCTH, 

ee KpOMKa 3aKpyrJieHa; 38llHJ19 t.f8CTb o6pa30BaHa M8XOBblMH ff KpOIOlllHMH ne

pbSMH, ee KpOMKa O'ICHb TOHKa. B noJJCTe npH noJIOlKHTCJlbHOM yrne 8TaKH (no 

1 11 

PHc. 144. YCTJ>OACTBO 11TJAi.ero Kpwna: 
A - pa3BCpH)'TOe KphlJ!o coKOJla-cancaHa, BKD. csepxy; B - p113pe3 KpW!a nonel)CJC ,WJHKHoA OCH B o6nact11 
~C'l.bR 00 cxeMaTM'l.CCICHM DOKaJOM Ha6el'lllOIUCro ll nMm BOl!JYlllHOl'O TIOT'OIC8. llJllOCaMH H MHHY

C8MH 001'838H nepena.n .!18BJICHHR B normce, COlllaJOlllKR nOJIDCMHYJO cRJiy; I - nepeJUUUI KOJKHasl cua.nu 
JCpWJJa (nponararayM); 2 - KphlJ!bllllKO; 3 - eepXliHC KpolOIUMC nepbR; 4 - nepBOCreOCHHblC M&XOBWC 

nepbll; 5 - BTOpocreneHHblC M8XOBblC nepbll; 6 - Me'l.CBblC nepi>$1 ('rpen.ecTCOCHHblC M8XOBble); 7 -11Y
'1Cba.ll ICOCTb; 8 - JtOK'reBIUI ICOCTb; 9 - yron aT81CH; JO - xop,aa icpw.na; / / HHllCKHC JCpOIOnute nepu; 
12 - CTpyH HafieraJOIUCfO TIOTOICll 
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yroJI - 9 Ha PHC. 144, J; - MC)l{..!zy xop.noit Jq)blJI8 - JO - H HanpaBJieHHCM nOJiera) 

CKOPOCTb noroKa (norpaHH'IHOro CJIOH), 06.nyeaiomero eepXHIOIO CTOpoHy KpblJla, OKa-

3blBaeTCSI Bhlllle CKOpocnt noTOKa no.n KPbJJIOM. 6.naro.nap.11 3TOM)', B COOTBCTCTBHH c 

3aKOHOM 6epffYJIJUt, paJJIH11aeTCH H .naBJieHHe eo:myxa Ha noeepXHOCTH KpbVIa: ceepxy 

OHO HHJKe, 'ITO H nopox.naeT no.zn,CMHYJO CHJJy. 

c yeeJIH'ICHHeM yrna aTaKH no.zn,CMHa.11 CHJJa BOJpacTaeT, HO YBeJilf'IHBaeTC.SI H JI0-

6oeoe conpOTHBJICHHe. IlpH Jq)HTH'ICCKOM yrne aTaKH (06bl'IHO 3TO 4°) 8 o6TeKal01UCM 

Jq)blJIO nOTOKe BOlllyxa B03MO:lKHa HCKa.SI KaTacTpo<t>a - OTpblB ero norpaHH'IHOfO CJIO.SI 

OT eepxHeA noeepxHocTH KpbVIa. B o6JiacTb paJpexeHH.SI Ha.n KpbUloM BTHrneaeTc.SI 

BOJ.nyx CJa.nH, HeATpaJIHJY.SI no.nneMHYJO CHJJY H nopo:lK.WUI rnpJI.SIHllY TOpM03fflUHX 

IlOJICT KpynHbIX BHXpeit. 

)lJIH HaH60JICe npocTOit ¢>opMbl nOJieTa - rIJiaHHpoBaHHJI C nOTCpeit BblCOTbl -

HCnOJibJYCTC.SI HCKOTOpblit KOMnpoMHCCHhlit peXHM, noJBOJI.SllOIUHit pacxo.noeaTb 3TOT 

Janae noTeHUHaJibHOit 3HeprnH MaKCHMaJibHO 3¢>¢>eKTHBHO. 

KaK noKa3aJIH pac11eTbl H 3KcnepHMeHTbl, 3KOHOMHblit pe:iKHM rIJiaHHpoeaHHSI 

.UOCTHraeTCff B .neyx BapHaHTax: eo-nepBblX, npH Me.lJ)leHHOM CKOJib)l(CHHH Ha OTHOCH

Te.JTbHO O'lCHb o6wHpHb!X KpbVIb.SIX, npH HX MaJIOA' Y.UeJihHOH eecoeolt HarpyJKe (0,5 r 

Macchi Ha 1 CM2 noeepxHocrn KpbUli.ee), eo-eropb1x, npH 6hICTJJOM, e ycnoeH.11x B'leT

eepo 6onee BhlCOKOA Y.UeJihHOit Harpy3KH. IlepBhlff eapHaHT xapatcrepeH .ll)l.SI MHOfHX 

KPY"HblX nTHU, HcnOJib3YI01UHX no.n.nep}l(J()' repMHKOB - TerIJIOBblX KOHBeKUHOHHhlX 

nOTOKOB BOlllyuJHblX Mace Ha.n HarpeTblMH yqacTKaMH CYUIH. 3'ro CTaTH'lCCKOe nape

HHe rpH¢>oe, opJIOB, aHCTOB, neJIHKaHOB H .np., Tpe6yiomee OT nTHUhl cnoco6HOCTH 

OnHCblBaTb Jq)yrH MMOro pa.nHyca, 'IT06bI y.nep}f(aThC.SI B npe.ne.rrax Y3KOro repMHKa. 

BTopoH: eapHaHT - 3TO .!lHHaMH11ecKoe napeHHe, KOTopoe peanHJYJOT 6ypeeecTHHKH H 

aJib6aTpOChl. 0HH HCnOJih3YJOT HepaBHOMepHOCTb CKOpoCTH BeTpa Ha.n noeepXHOCTblO 

OKeaHa, 803HHKal01U}'JO H3-3a TOpMO}f(CHHff 0 BOJIHbl HH:lKHHX CJIOCB BOlllyxa, OT.UaJO

lUHX HM CBOIO 3HeprHIO. Kor.na nTHUa CKOJib3HT C no.nneMOM npOTHB BeTpa, ee nOJICT, 

KOHC'IHO, JaMe.lJ)lHCTCff OTHOCHTCJlbHO BO.Ubl, HO He OTHOCHTeJibHO BOlllyxa, nOCKOJibKY 

oHa nona.naeT e ero 6onee BblCOKHe H cKopocTHbie CJIOH. TaK otta no.nHHMaeTcH npH

MepHo .no BblCOThl 10 M (nOKa .UOCTaTO'ICH npHpocT CKOpocTH eerpa c BblCOTOff). 3areM, 

HCnOJibJYH nonyqeHHhlH Janae BhlCOTbl, nrnua rIJiaHHpyeT e nio6oM HyJKHOM Hanpae

JieHHH, B TOM 'IHCJie H nporne eerpa, HO TOJlbKO CCJIH .UOCTaTO'lHO BhICOKa CKOpoCTb 

CKOJihlKeHH.SI. Il03TOM)' o6na.naTeJI.SIM .UHHaMH'lCCKOro napeHH.SI npHCYlllH .lJ)lHHHble, HO 

Y:JKHe KpbUlb.SI H COOTBeTCTBeHHO HX BblCOKaff Y.UeJibHaJI Harpy1Ka • 

.KpblJibff OTHOCHTCJibHO MaJIOA IDIOIUa.nH H o6yCJIOBJieHHWI HMH BblCOKll.11 CKOpocTh 

noJieTa xapaKTepHbl TalOKe .ll)l.SI HbIPHIOlUHX nTHU (HanpHMep, 'lHCTHKOBhIX, MHOfHX 

yTOK) B CBH3H c HCnOJibJOBaHHCM KpbUibCB .ll)lff •nO.UBO.UHOfO nOJieTa», a y rIJiaealOlUHX 

co CJIO}f(CHHbJMH KpblJibffMH (HanpHMep, noraHOK) - c Heo6xo.nHMOCTblO CHHJKCHHJI 

rIJiaeyqecTH (Janaca eo:myxa no.n KpbUib.SIMH). YJKHe .lJ)lHHHble KpbUibH BblfO.UHbI TaK

JKe noToM)', 11ro YMCHblllalOT 3HepreTH11ecKHe norepH, CBH3aHHhle c ¢>opMHpoeaHHeM 

BHXpeA Ha KOHUaX. 3TH BHXPH 803HHKalOT BCJIC.UCTBHe nepeTeKaHH.SI BOlllyxa OKOJIO 

6oKoeoA KPOMKH KpbIJia CHHJY eeepx (no.n BJIH.SIHHeM rpa.nHeHTa .naBJieHH.11). Ho y 
CTaTH11ecKHx napHTCJieit, HcnOJib3YJ01UHX pe:lKHM noneTa c Manoi\ Y.UeJibHoA Harpy3Koit, 

Jq)blJib.SI UIHpoKH. To }f(e OTHOCHTC.SI K JieCHhlM nrnuaM, JieTalOlUHM cpei:ut nperurrcTBH.A, 

8 TOM 'lHCJie H c BblCOKOit y.neJibHOR Harpy3KOlt (.SlpJCHe npHMephl - npe.ncTaBHTeJIH 

OTp.Sl.!la Kypoo6pa3Hble). Y HHX nepeTeKaHHIO BOlllyxa MelllaeT pa3pe3HaH eeplllHH8 

KpbIJia, o6pa30BaHHa.SI HCCKOJibKHMH OTHOCHTCJibHO Y3KHMH H pacTOnblpeHHblMH 

nepeocreneHHblMH MaxOBblMH nepb.SIMH. 
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IlpH MawymeM nonere fiTHUa aKTHBHO C03.!laCT nponynbCHBHYJO CHJIY (HanpaB

JICHHyJO enepCJl n1ry) npH noMOIUH KHCTeBOro OTJleJia KpblJla, HCnOJihJYff ero B poJIH 

nponeJIJiepa. BaJKHo, lfI'O npH BJMaxe BHHJ KHCTb HeMHOro nepeKPY'fHBaeTCff nepeJlHeit 

KPOMKOii BHHJ, ycT)'llaff IlOJlbCMHOA CHJie, npHJIO:lKeHHOA nOJaJIH KHCTeeoro crn6a 

(HHTePKaPDaJibHOro cycTaBa). Or 3TOro BelCTOp no.zn.eMHOit CHJlbl HaKJIOHffeTCff enepeJl, 

npHo6peTaJI, noMHMO eepTHKaJibHOA COCTaBJIRK>IUeit, HeitrpaJIHJYIOIUeA BCC, TalOKe 

ropH30HTaJibHyJO - CHJIY TffrH. 

6JiaroJlapR eepTHKaJihHOMY JlBH:lKeHHK> onycKaeMoro KPWia o6TeKaK>IUHA noTOK 

Ha6eraeT Ha Hero KOCO CHHJY, oco6eHHO B o6JiaCTH eeplllHHbl, TeM 6onee npH Manon 

ropH30HTaJibHOA CKOPOCTH nTHUbl. B CBffJH c 3THM yron aTaKH B 3TOif JOHe OKaJbl

eaeTCff CJIHlllKOM 60JiblUHM, H Tpe6yJOTCff HeKHe JlODOJIHHTeJibHbie cpeJlCTBa, 'iT06bl 

HJ6e:lKaTh 0Tph1ea norpaHH'iHoro CJIOR. TaKHX cpeJlCTB JlBa. Bo-nepeb1X, noMoraeT 

.ecTKOe KpblJlbllllKO Ha fiOJlBHJKHOM nepeoM OaJibUe KHCTH, JleitCTByJOIUee aHaJIOrH'iHO 

npeJlKPblJIKY caMOJieTa. 113-nOJl Hero BblpbleaeTCff 6blCTpaff crpyR BOJJlyxa, KOTOPaJI 

o6.nyBaeT eepxHK>IO CTOpoHy KHCTH, C006IUaJI ycTOit'iHBOCTb norpaHH'iHOM)' CJIOIO. Bo
BTOpblX, DOMOraeT pa3pe3HaJI BepIUHHa KpblJla, DOCKOJlbKY <t>opMHpyJOIUHe ee YJKHC 

nepBOCTeneHHble MaXOBble K BblCOKHM yTJiaM aTaKH He qyecTBHTeJlbHbl. 

flpH MalllyIUeM noJieTe JlHCTaJ!bHble KOHUbl KpbVIbeB COJJlalOT OlU)'THMble HHep

UHOHHble HarpyJKH, KOMneHCHpyeMble JIH6o Ja C'ieT yKopo'ieHHff KpbVIa B ueJIOM, 

JIH60 Ja C'ICT cy:lKeHHfl ero JlHCTaJlbHblX OTJleJIOB. 0THOCHTeJibHblH eec KPblJibeB 

.llOCTaTO'iHO BeJIHK (22 % o6mero eeca TeJia y 'iepHOro rpH<t>a, 16 % y faJIKH H JlO 

12,5 % y KOJIH6pH). TiocKOJibKY npH YBeJIH'ICHHH paJMepa KpbVIbeB HX eec pacTeT B 

KY6H'ieCKOA JaBHCHMOCTH, a nJIOIUaJib - B KBa.n:paTHOit, BOJHHKaK>T onpe)leJieHHble 

orpaHH'leHHff JlOCTIOKeHHIO MaKCHMaJibHOro paJMaxa KpblJibCB .lJ.]UI ecex KPyTIHblX DTHU. 

C'iHTaeTCR, 'iTO MaKCHMaJihHO BOJMO:lKeH paJMax KPhlJlbeB e 3,5 M, BCTpe'iaK>IUHAcfl 

y KOHll.OpOB, aJib6aTpOCOB H neJIHKaHOB. HaH60JiblllaJI Macca TCJia JieTalOIUHX OTHU 

6nHJKa K 15 Kr. 

TI pH B31Iere c ropHJOHTa.TlbHOit noeepXHOCTH .!VIHHHOKpblJlhle llTIU.U>I HCIIhlTblBaJOT 33-

rpy,11.HeHHR no roit npH'iHHe, tITO .lJ.]UI COJ.UaHHR Heo6xoJlHMOH nQ!lbCMHOit CHJibl KPbUibCB 

rpe6yeTCff JlOCTaTO'iHO BblCOKWI CKOpOCTb, a nepBOCTeneHHble MaxOBble - OCHOBHOA 

nponyJibCHBHblit HHCTp)'MeHT KpbUia - He MOfYT pa60TaTb B DOJIHyJO CHJIY, TaK KaK 

aMnJIHTyJla BJMaxoe KHCTH orpaHH'ieHa 6JIHJOCTblO cy6crpara. TionoMy nTHUaM 

JIPHXOJlHTCff Ha6HpaTb He06XOJlHMyJO CKOpOCTb Ja C'iCT JlJIHTeJibHOro pa36era (rpH

<l>hl, ne6eJlH), ecTpe'iHoro eerpa (anb6arpocbl) HJIH na)leHHR c npHCaJlbl (Kaltphl HJ 

'iHCTHKOB). 

KpaAHe cneumUIHJHpoeaHHYK> paJHOBHJlHOCTh Malllymero noJJeTa cocraBJifleT 

rpeneIUYIUHA nont\T. B 3TOM c.rryqae HCnOJib3yeTCR JIHlllh cnoco6HOCTb K nponemrnpo

BaHHK>, npH KOTopoM cHJia TffrH HanpaMReTCR eeepx. Tpenell.IYlUHA noneT noJBOJIReT 

JITHUaM JaBHCaTb B eo:myxe Ha Ol(HOM Mecre H MeJlJleHHO nepeMeIUaTbCff B paJJIH'iHblX 

HanpaBJleHHRX. 3Ta cnoco6HocTb oco6eHHO paJBHTa y KOJIH6pH, yJKHe H JlJIHHHble 

KpbVlbff KOTOpblX c O'iCHb KOPOTKOH flJIC'iCBOH KOCTbK> MOfYT nepeKpytlHBaTbCff B flJle

'iCBOM CYCTaBe Ha 180°, COJJlaBaJI no.zn,eMHyJO CHJIY npH JlBH)l(eHHH KpbUia KaK enepeJl, 

TaK H HaJa)l (HCDOJlOM KPbUla eeepx). TipH qacrore BJMaxOB KpbLJlbeB JlO 78 UHKJIOB B 

CCKYHJlY KOJIH6pH MO)l(CT JaBHCaTb B BO)Jlyxe H coeeplllaTb PaJJIH'iHble MaHeBpbl npH

MepHO TaK :iKe, KaK 3TO JleJiaK>T coepeMeHHble BepTOJICTbl. 

HaKoHeu, CTpeMJieHHe MHornx KPYTIHblX nTHU (ryceo6paJHblX, xypaBJieR) K yno

PIUlO'ieHHOMY nocrpoeHHIO eo epeMB rpynnoeblx nepeJieToe c o6paJoeaHHeM KJIHHbCB 

HJIH KOCblX ueno'ieK, K8X OOKa3b1BalOT pacqCn.i H 3KCnepHMeHTbl, 0038<l1UleT HM COKPa-
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w;aTb 3HCPrerH<fCCKHe 3aTPaThl Ha noofu .110 70 96 Ja C<fCT HCil07Ib30BaHH.R KrulC,ll;hlM no

cneil)'IOUlHM llJICHOM CTaH BHxpeBblX noTOKOB, nopo)l()J.aCMblX npe.nhlJlYIUClt nTHUelt. 

HepBHU CHCTeMa. foJIOBHOH MOJr ITTHU (PHC. 145) 06HaP}')K.HBaeT RpKHe <fCpThl 

nporpeccHeHolt 3BOJIIOUHH. Ero OTHOCHTeJibHbllt 061.eM JHa<fHTeJibHo 6onbwe, 'ICM 

y penTHJJHlt. TaK, HanpHMep, y .RlllepHUbl c M3CCOH TeJia oKono IO r Macca MoJra He 

npeeblwaeT 0,05 r, ror.11a KaK y mHu cxo.11Horo paJMepa MOJr He 6hleaeT nel"le 0,5 r. 

Ceoett BeJIH'iHHolt oco6eHHO Bhl.lle.JI.RIOTC.R TPH oT.n,ena MOJra. 

Bo-nepBhlX, 3TO M03)KC<fOK (5), B KOTOpOM MO.>KHO Pa:JJIH<fHTL BhlCTymuomHe no 

6oKaM He60JibWHe BblpOCThl, TaK Ha3hlBaCMble KllO'iKH (6; tlocculi) H cnJIOWHOe, 

JIHWCHHoe :llCeJIYJ10'iK8 TeJIO c OJlHHaKOBhlMH nonepe<fHhlMH CKJlaJlKaMH KOphl, TaK Ha-

8 VIII IX x XII 
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PHc. 145. f011osuoA MoJr nTHUbl (.n.oMaw.Hero rycJ1): 
A - BKD. c6oicy; E - BHJI csepxy; B - BHJI CHHJy: I - o6oHJITCJl&H8$1 JIYJCOBHua; 2 - JPHTCJl&HU llOJUI 

c~ero MOJra; 3 - nO/lylllapHe KOHC'fHOro MOJra; 4 - 3nHQlln; 5 - MODC:e'fOK; 6 - •KllO'fOK• M01*C'l

JCB; 7 - npollWiroB811ilA MOJr; 8 - nmoQ>HJ; 9 - nepeiq>CCT 3pHTC.llhHO('() HepB&; I -XII - HOMepa ro
JIOBHMX Hepsoa 
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3blBaCMblit qepeb (vermis). Mollee'loK C)'MMHPYCT ece noc1)'IlaK>IUHC e Molr CHI'HaJibl 

OT BCCTH6ym1pHOro annapaTa H palJlffllHblX MexaHopeuenTopoe (Ko:lKHOro OC.R3aHIUI, 

MhlWC'IHOrO 'IYBCTBa H T. n.), conocTaBJI.RCT HX c nocblJiaCMblMH K MhlWUaM .llBHra

TC1IbHblMH KOMaH.ll,aMH H HanpaWl.ReT B COOTBeTCTByJOWHC UCHTpbl CJJa6bIC TOpM03HblC 

CHrHaJibl, CJJerxa YMCP.R.R HCnOJib3YCMble MyCKYJibHble ycHJIH.R. MoJ)KC'IOK HenpepblBHO 

nQll.llep:lKHBaeT cornacoBaHHe HOBblX .llBHraTe.JibHblX KOMaHll c .llOCTHraeMblM 3<fxt>eKTOM. 

Bo-BTOpbJX, 3Ha'IHTeJlbHblX pa3MCpo8 .llOCTHraIOT 3pHTeJibHble .nOJIH cpe.nHero M03ra 

(2), OTTeCHCHHble KpynHbIM M03.lKC'IKOM B CTOPOHbl OT cpe.llHCH JIHHHH. y OTHU, KaK 

Hy HIDICCCTO.RWHX n03BOHO'IHblX, 3TO nepea.R HHCTaHUHH, K)'.na npHXO.n.RT CHrHaJibl OT 

CC"NaTKH rJia3. noMHMO }'1.{aCTH.R B nepe.naqe H o6pa6oTKC CHrHa.TIOB, nOC1)'IlaJOWHX OT 

rJia3, 3pJfI'e.11bHblC .noJIH BblnOJIH.RK>T HCKOTOpble 60JTee o6w:He <l>YHKUHH no o6pa6once 

HH<l>opMaUHH, npHXO.n.RWCH OT .npyrnx aHaJIH3aTOpOB. 

B-TPeTbHX, ewe o.nHa qacTb Molra, KoToprui: BbUlem1CTC.R ceoeit sCJIH'lHHoit, 31'0 

no.nyrnapHH KOHC'IHOro M03ra (3), B rnnePTPO<l>HpOBaHHLlX H YCJIOJKHCHHblX .nOHHblX 

MPax KOTOpbIX - OOJIOCaTblX TeJiax (corpus striatum) - pacnOJIO)l(CHbl Bb!CWHC UCH

'fPbl, nOJI}'l.{aK>wHe BCK> HH<t>opMaUHK> OT peuemopoe. 0HH OTBeTCTBCHHbl rnaBHblM 

o6pa30M la HHCTHHKTHBHoe noee.neHHe (oco6CHHO npH pa3MHO:lKCHHH, JIOKOMOUHH, 

nHwc.no6bIBaHHH H T • .n.), a TaJOKc .RBJIHK>TCH OCHOBHblM Koop.nHHaTOpoM .nc.RTeJibHOCTH 

scex or.nenoe roJIOBHOro Molra. Kopa noJiyrnapHit palBHTa y nTHU cpaBHHTCJibHO cJia-

6o. Ew:e B 6oJJbWCit CTCnCHH TO )KC OTHOCHTCH y 60JibWHHCTBa nTHu K o6oH.RTeJibHblM 

JIYKOBHUaM KOHC'IHOro M03ra ( J ). no.rrymapHH KOHC'IHOro M03ra H MOJ)l(C'IOK CMbJKa

IOTC.R HM npOMC~O'IHblM M03roM, npHKpblBa.R cro cecpxy, TaK 'ITO OCTaCTC.R DH.ZICH 

JIHWb 803BblWaK>WH~CH HM cro KpblWCit MaJICHbKH~ 3nH<l>H3 ( 4). fHno<l>Hl (8) Ha 

,llHC npOMC~'IHOro M03ra pa.38HT 3Ha'IHTeJibHO JIY'IWC. 

CoOTHOWcHHc pa.3Hb!X or.nenoe roJIOBHoro MOlra y BblCWHX npeD.CTaBHTe11cit KJiacca 

CYIUCCTBCHHO OTJIH'laCTC.R OT TaKoBOro y 60JICC apxaH'IHblX BH.nOB. 0rHOCHTCJlbHbdt 

ot51.CM noJiyrnapHit KOHC'IHOro M03ra 0Ka3b1BaCTC.R HaHMCHbWHM y npc.ncraewreneA: 

OTP.R.na KypHHblC, 'IYfb Bblwc 3TOT noKaJaTeJib y KYJIHKOB H roJIY6eit, a caMblit BhlcoKHit 

o6HapyxcH y epaHOBhlX, .n.RTJIOB, coe H nonyrace. Y norryra.R apa, HanpHMcp, 061.eM 

nOJiyrnapHit KOHC'IHOro M03ra npeeocxo.nHT aHaJIOrH'IHblit noKa3aTCJib .noMaWHCit K}'

PHUbl e 8 pal, xoTR pa3MCpb1 Tena y 3THX nTHu npaKTH'ICCKH o.nHHaKoBhl. 

nrnllbl HMCKYI' 11 nap ro1108HblX HCpBOB; B :TI'Ol' Ha6op BXQ!OIT XJ[ HepB (n. hypoglossus), 
noKJUiaK>WHit qcpcn qcpc3 oTBcpcTHsi e 3aTblllO'IHOM omenc, HO npOTOTHn XI Hcpea 

(n. acccssorius) BblrJHl.LlHT y HHX JIHWh KaK ecTO'IKa X Hcpsa (n. vagus). 
CnHHHOit MOlr, KaK H y .npyrHx HaleMHblX nolBOHO'IHblX, JaMcTHO yrOJIIUeH Ha 

)"laCTKax, nocblllaIOWHX HCpBbl K KOHC'IHOCTSIM (B COCTaBe TlJIC'ICBOro H OOSICHH'IHO

ICptCTUOBOfO cIVIeTeHHK). Ho s KpccTuoaoit o6JiacTH HcpsHa.R TPY6Ka pa3BCpHyra, 

IlPHMH3HTeJibHO KaK 3TO xaprucrepHO .nJI.R npo.nOJiroearoro M03ra. 3.nccb c<t>opMHpoBaH 

TaK HalblBaCMblit POM60BH.nHbIH CHttyC, IlPHKPblTblH cecpxy JIHWb TOHKOit nepenOHKOit 

H JanOJIHCHHbIA }K}fpOBOif TKaHbK> co CKOTlJICHIDlMH rJIHKOreHa. 

Opraew qy&CTB. H.3 opraHOB 'l)'BCTB y nTHU JI}'l.{WC ecero pa.JBHThl JPCHHC H CJl}'X. 

IlTHUbl Ha.LleJICHbl BbICOKOpaJBHTOit cnoco6HOCTbK> K UBeTOBOMy BOCilPIDITHIO, 'ITO no-

3BOJISICT HM WHpoKO HCnOJiblOBaTb oco6eHHOCTH Olq)aCKH onepcHH.R H roJlblX }'1.{aCTKOB 

KO.lKH B Ka'ICCTBC CHrHaJibHblX MapKepoe B pa3H006pa3Hb1X noec.ncH'ICCK}fX aicrax. 

Cnyx TO:lKC paJBHT y nTHU .noCTaTO'IHO xopowo, 'ITO BnOJIHC COOTBCTCTBYCT WH

poKOMY pacnpOCTJ)aHCHHIO y HHX JBYKOBOH KOMM)'HHKaUHH. 3'rH .nea aHaJIH3aTOpa 

HfPaK>T OCHOBHYJO pOJib B npocrpaHCTBCHHOit opHCHTaUHH IlTHU, oco6eHHO BO BpeMJI 

nOJIC1'a. 
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OpzaHl" 3peHwi y 60JibWHHCTBa nTHU MOXHO Cl!HTaTb .llOMHHHPYJOWHM opraHOM 

qyBCTB. y OOJlbWHHCTBa BHllOB, Ja HCKJllOl!CHHCM KHBH (Apteryx), rJiaJa HC06bll!aAHO 

BCJIHKH H, HanpHMep y o6blKHOBCHHOro cKBopua (Stumus), JaHHMaJOT 15 % ofYbeMa 

ro.noBbl (y l!CJIOBeKa - 1 %). A rnaJHble si6JioKH COB H HeKOTOpblX op110B npeeocxo.zurr 

TaKOBble ljeJIOBCKa JlIDKe no a6cOJIIOTHblM paJMepaM. 

1-h-Ja CBOHX KpynHblX paJMepoB rnaJa nTHU o6bll!HO Ma.nono.nBH:lKHbl. MoHo

KYJIJlpHoe nOJie 3peHHS1 y MHOrHx nTHU .11ocTHraeT 120° (y BOpo6bHHblX) H .llruKe 145" 
(y rony6si), ljTO B COBOJCYnHOCTH cocTaBJISICT nO'ITH KpyroByJO naHopaMy, OCTaBJIJUI 

y rony6si, HanpHMep, pacnOJIO)KCHHYJO CJa.llH ~MepTBYJO JOHY• JIHWb B 60° CeKTop 

6HHOJCYJIS!pHOro JpeHHSI y TaKHX nTHU, HanpOTHB, O'ICHb HCBCJIHK H pe.11KO npeBbl· 

waeT 30° B npoTHBOBec 3TOMY y nTHU, aKTHBHO npecne.11y10WHX CBOJO .llOObl'IY HJIH 

JIOBSIWHX ee Ha JICTy, CCKTOp MOHOJCYJIS!pHOfO JpCHHSI HCWHpOK (90"), noCKOJibJCY HX 

rnaJa C.llBHHY'fbl Bnepea Pa.11" YBeJIK'leHIDI nOJU1 6HHOJCYmlpHoro eocnpH.llTIDI (.110 60" 
y COB H JlHCBHblX XHWHHKOB). 

CTpaKTH'lecJOt y Bcex nTHU rnaJHble H6JIOKH HMelOT rpyweBH.IlHYJO cl><>PMY (PHC. 

146 ). B HHX poroBHUa (/) H 3a.llHSISI CTOpOHa rnaJa, no.11crn..riaeMM CCT'laTKOA (8), 
o6pa3oBaHbl cct>epH'ICCKHMH noBepXHOCTSIMH, a nepexo.11 MC.lKllY HHMH HMeeT KOHH

'ICCJCYIO cl>opMy, onpene.JIJleMyJO KOCTilblM KapKaCOM - CKJiepaJibHblM KOJibUOM - HJ 

OT.lleJibHblX BJaHMHO HaJieraJOwHx ruiacTHHOK (I I). BoJMO)KHO, HCKOTOPM BJaHMHaJI 

nO.llBHJKHOCTb ruiaCTHHOK, HJMCHSISI cPOPMY rnaJa, yqacTByeT B HaBO.llKC Ha cPOJCYC, 

BOJMO:lKHO, MblWUbl Pa.llYJK.HHbl yruiowaJOT poroBHUY npH CBOeM COKpaweHHH, HO 

rnaBHbIJI: 3cPcl>eKT aKK0Mo.11auHH COJ.llaeresi Ja cqfa yBeJIHlfeHHSI BblflYKJIOCTH xpycTa

JIHKa ( /J) pacnonoxeHHblM no ero 3KBarnpy pecHHljHblM MYCJCYJIOM. flpH 3TOM y 

BHllOB, 06na.11a10WHX HCBblCOKOJI: OCTj)OTOJI: JpeHHSI (KYPHHble, MHOfHe BOp06bHHble, 

roJiy6H), WHPHHa rnaJa o6bllfHO cywecTBeHHO npeBOCXO.llHT ero npo.110JibHhIJI: paJMep, 

ror.11a KaK, HanpHMep, y Op.IIOB H BOPOHOB rnaJHblC S16JIOKH CHJlbHee BblTSIHY'fbl B.llOJlb 

onTHlfCCKOR OCH. AnnapaT aKXOMO.llaUHH xopowo paJBHT y JlHCBHblX XHWHHKOB, HO 

oco6eHHO CHJlbHO - y HblpHIOWHX nTHU, nOJBO)IIDl HCKOTOpblM HJ HHX (HanpHMep, 

6ax.n:aHaM Phalacrocorax) HJMCHS!Tb npenoMJtHJOlUYJO cnoco6HOCTb rnaJa B npem~.11ax 

40-50 JlHOnTj)HJI: (npOTHB 13,5 B MOJIO.llOCTH y ljeJIOBeKa). 3TO BWKHblJI: peJepB .lUUI 

KOMneHCaUHH BblKJIIOljCHHJI npeJIOMJISllOUlHX CBOJl:CTB nonycct>ePHl!CCKOA poroBHUH, 

KOTOPM no.11 BO.llOJI: He pa6oTaeT KaK rpaHHUa BO=lllYWHOJI: H ~OR cpe.11. 

10 9 8 
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PMc. 146. fopH30HTanbHYR cpea.Hu
HYR p33pC3 qepe3 npasblR rn33 .nHCB· 
HOR XHlllHOR nTHllbl (capbl'la). BHJX 
ceepxy: 
I - poroeHua; 2 - nepe.11H1111 KaMepa 

r..11al8; 3 - P8.llYJKHHa; 4 - pecHH'IHOC 

TC1IO; 5 - JaAHIUI lOHa JCpellJICHHJI xpycra

JIH K.a (UHHHOB8 CBJIJKa); 6 - BHCO'IHU 

JIMK.a H onTH'ICCK8JI OCb 6HHOK}'JIRPHOT0 

3peHHll; 7 - UCHTJ>MbHllll JIMKa H COOT

BCTCTBylOIU8ll OITlll'ICCDJI OCb MOHOKYJlllP'" 

Horo JpeHHJI; 8 - pentHa; 9- cocyJIHCTIUl 

o6ono'IK.a; JO - cKJJepa; I 1 - cK11epBJ11>

HaJ1 KOCTHaJI Wl8CTHHKa; 12 - nepeJl.HllJI 

30Ha KpenneHHll xpycnunnca; 13 - xpy
CTallHK 



CCT'lanat Jn{CBHblX JTTHU COCTOMT npeHMylllecTBeHHO Hl KOJJOOlfCK, y HO'IHblX - B 

OCHOBHOM HJ nanoqeK. BbICOKrul p83peUJaIOllUUI cnoco6HOCTb 3peHIDI JaBHCHT OT rutOT

HOCTH pacnpe,neneHIDI peuenropH&IX KJleTOK B ceT'l3TKe H MO:lKeT COCTaBJUITb y JlHCBHl>IX 

:rrm:u 110 120 000 KOJJOOlfCK/MM2 no BCCM}' nOJIIO ceT'laTKH H .llO I 000 000 KOJl6oqeK/MM1 

B o6JiaCTH UeHTpaJTbHOft .RMKH (fovea centralis), 3TO COOTBCTCTBCHHO B 12 H 5 P83 

60JibUJe, qeM y qenoeeKa. KpoMe roro, y nTHU, noJib3YJOlllHXC.R B paettoA Mepe KaK 

MOHOKym1pHblM, TaK H 6HHOKYJI.RpHblM 3peHHCM, noMHMO ueHTpaJlbHOR .RMKH ( 7) 
paJBHBaeTC.11 ClllC H BHCOlfHa.R .RM Ka ( 6; fovea temporalis), pacnOJIO:lKCHHa.R 6JIHJKe K 

38,llHCM}' K:paIO ce"NaTKH. Ee YCTpOACTBO CXOJJ,HO c TaKOBblM ueHTpa.IlbHOft SIMKH, HO 

p83Mepbl H ruIOTHOCTb ynaKOBKH peuenTOPHblX KJleTOK 06bllfHO yCTynaJOT 3HaJIOrHlf

HblM noKaJaTCJISIM. Ilpasna, y HCKOTOpbIX nTHU, HanpHMep y CTPH:lKeA, BHCOlfHaJI 

HMKa paJBHTa OlfCHb CHJibHO, TOfna KaK UCHTpa.JlbHaH cymeCTBCHHO penyuHpoeaHa. 

Y nTHU, 06HTa10mHx HaJl OTKPblTblMH npOCTpaHCTBaMH (B crenHblX naH.llwaqrrax, HaJl 

o6mHPHblMH aKBaropIDIMH}, ueHTpa.IlbHaJI HMKa qacro npeepamaeTCH e paCT.RHYTYJO 

ropH30HTa.IlblfYIO noJJOCKY (y cepe6pHCTOft qaftKH Larus argentatus), a TOH BOBce B 

:.:eJIOOOK, nepecexa10mHtt BClO Ce"NaTKY no ropHJOHTa.JlH (y a«t>pHKaHCKOf'O CTpayca 

Struthio came/us}. TaKoe o6paJoBaHHe H831>1BaIOT area. 
0CTpOTa 3pCHHSI 60JlbWHHCTBa nTHu BfiOJJHe cpaBHHMa c TaKOBOii qenoeexa, He

CMO'J'PH Ha 60JJee BblCOKYJO ruIOTHOCTb pacnoJIOJKCHH.11 CBeTOqyBCTBHTCJlbHblX K.JleTOK. 

TaK, y Me.n.KHx eopo6i.HHblX paJpewa10mru1 cnoco6HOCTh JpeHH.R B 3 paJa HH:lKe, lfCM y 

qenoeexa, XOTSI, KOHCllHO, y KPYJlHbIX Jn{CBHhIX XHlllHHKOB H nanaJiblllHKOB, cnoco6Hl>IX 

o6HapYJKHB3Th CBOIO no6blqy Ha 6oni.woM pacCTO.RHHH, OCrpO'I'a 3peHH.R npeeocxomrr 

TaKOBYJO qeJIOBeKa B 2- 3 paJa. 0Jn{aKO OCHOBHOC npeHMymCCTBO ITTiflfbef'O 3pCHIDl 

COCTOHT B TOM, lfTO OHH 06Jiana10T 3H3lfHTCJibHO 60JJee IlIHPOKHM, I.ICM lfeJIOBCK, no

JICM lfCTKOf'O HJ06paxeH1U1. 3pHTCJibHblX o6pa30B Ha CeTlfaTKe. y lfCJIOBeKa na o6JiaCTb 

peJKOf'O H306pWKeHIDI JIOK.aJIHJyeTC.11 TOJlbKO BOK:pyr uempallbHOft HMKH H 3aXB3TblBaeT 

yron 3peHIDI BCero OKOJJO 2,5°. IlOOTOMY 1Je.Jl0BeKY npHXOJlHTC.R nocro.RHHO CKaHHpoBaTb 

npocTpaHCTBO no.llBH.lKHblMH fJlaJaMH, qro6bl nOJl)"IHTb nOJIHOe H306pa:lKCHHe. y ITTifll 

Jl:C c HX MaJIOnOJl,BH:lKHbIMH rJia3HblMH .116.nOKaMH H npeHMYlllCCTBeHHO MOHOKYJUIPHblM 

JpeHHCM lfCTKOe H3o6paxeHHe OJlHOBpeMeHHO ecex o6beKTOB, pacnoJIOJKCHHblX D 

npenenax Ol.feHb WHpoKOf'O yrJia 3peHH.R, COlll.3CTcff yxe Ha CeT'lan::e. lliHpOKHA yra1I 

0603peuaeMOfO npOCTPaHCTBa noJBOJl.ReT nTHU3M nerKO oueHHBaTb H 3aOOMHH3Tb 

BJaHMHble KOOP.llHHaThf HeKOTOporo Ha6opa 061.eKTOB, 6yni. TO KapTa 3BC3,llHOf'O He6a 

HlIH MCCTHOCTH, paccMaTpHBaeMOA «C BblCOTbl nTHl.fbef'O nOJJeTa•. Ilepuoe HrpaeT eax

HYIO poni. npH .nani.HHX MHrpauH.RX nTHu, noMoraeT HM B HaeHraUHH, a BTopoe - npH 

noHCKax no.n CHeroM c.neJiaHHblX OCCHblO «KJ18,llOBOK•, HanpHMep lKC1JY.lleft coftxaMH 

(Garrulus), ceM.RH KenpoBOA COCHbl KenpoBKaMH (Nutifraga} H T • .n. 

H'3.llaBHa npHHHTO ClfHTaTb, lfTO rrntllbl ofura,naJOT UBeTOBblM 3peHHeM, 0 I.ICM MOXHO 

cynHTb XOTH 6bl no WHpoKOM}' pacnpocTpaHeHHlO y HHX .RpKoR OKpacKH onepeHH.11 H 

cneUHa.JlbHblX UBeTOBblX MapKepoB, HrpaIOlllHX Ba:lKH)'JO CHfHa.IlbHYJO POJib npH BHy

TpHBH.nOBOM o6meHHH. BocnpHHTHC UBCTa ocyIUeCTWI.Rerc.11 Ha nOJIHxpOMaTHl.fCCKOit 

OCHOBe, 60JJee 6oraToft, qeM y qCJIOBeKa, HMCIOlUCf'O TpH 3PHTe.rrbHblX KOJlOOtfKOBhlX 

RHfMCHTa (c HaH60JJbweA tfYBCTBHTeJlbHOCTblO K CBCTOBblM BOJIHaM J.IJ.IHHOit 424, 530 
H 560 HM). IlTHUbl HMCIOT 'leTbipe OT.lleJibHblX THna KOJI6otteK, 30Hbl norJJOIUCHHJI 

KOTOpblx 60JJee paBHOMepHO pacnpe.lleJICHbl B BMHMOit ttaCTH cneKTpa H Jaxeara-

88IOT MH:lKHlOIO yni.Tpa«t>HoneTOBYIO o6JJaCTb; MaKCHMaJJbHasl qysCTBHTeJibHOCTh HX 

3pHTeJibHblX nHrMeHTOB H3XOJlHTC.ll B o6JJaCTH J.IJ.IHH BOJlHbl B 379, 445, 508 H 565 HM. 

UDeToeoMY aHaJTH3Y olfeBH.!lHO noMoraIOT H cBCT<>lf>HJJb'IJ>bl e BH.lle :llCltpoBblX Kane.iti. c 
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pacTBOpeHHblMH KapOTHHOHDJ{blMH nHrMCHTaMH Kpacttoro, .lKC.rrroro HJIH opaHJKeeoro 

UBCTa, COJJ.Cp}KlllUHMHC.R B ttaCTH KOJIOO'ICK y JJ.HCBHbIX nTHU. fJiaJa COB OTJIHttaIOTC.R 

pR,llOM OC06eHHOCTeH, paCC'IHTaHHhlX fJlaBHblM o6paJOM Ha 3PHTCJibHOC BocnpH.RTHe B 

yCJIOBH.RX Kp~He HH3KOH OCBClllCHHOCTH. 3roMy cnoco6cTByeT KpynHblH paJMep rJiaJ, 

WHPOKHH Jpa'IOK, a TalOKe npHCYTCTBHe B ceTttaTKe COB HCKJllO'IHTCJibHO naJIO'ICK, Ja

nOJIHCHHblX 3pHTCJibHblM nypnypoM - poJJ.ODCHHOM. CttHTaeTC.R, ttro rm\3a coB B 100 
pa.3 6oJiee 'lyeCTBHTe.llbHbl B yCJIOBH.RX HH3KOH OCBClllCHHOCTH, 'ICM rna:ia 'le.llOBCKa. 

CrryxoBa.R CHCTeMa nTHU, nocrpoeHHa.R no Ofibl'IHOMY JJ.Jl.R Ha.3CMHblX nOJBOHO'IHhlX 

Matty, o6HapyxHBaeT oco6eHHO MH3KOe CXOJJ.CTBO co CJtyxOBOH CHCTeMOH penTHJIHH, 

OTJIH'la.RCb, OJJ.HaKo, OT Hee PRJJ.OM Mop<t>oJIOfH'ICCKHX H <t>YHKUHOHaJibHblX oco6eH

HOCTeH. B opratte c11yxa y nTHU, noMHMO BHYTPCHHero H cpeJJ.ttero yxa, BblpIDKCHbl 

cneuHaJIH3HpoBaHHble CTPYKTYPhl. <t>aKTHttecKH npeJJ.cTaam110mHe co6oR ttap}')KHoe 

yxo. 3ro JattaTOttHbl"A Hap}')KHblH CJtyxoBOH npoxoJJ. (meatus acusticus) - 6onee HJIH 

Mettee rny6oKa.R HHllla, JJ.HO KOTOPOH <t>opMHpyeT 6apa6aHHa.R nepenOHKa, a BXO.ll 

DPHKpblBaeT TOHKa.SI CeTb HJ BHJJ.OH3MCHCHHblX nepbCB. y COB no 60KaM Hap}')KHOro 

CJiyxOBOf'O OTBepCTHSI pacnoJiaralOTC.R JJ.BC WHPOKHe KO:lKHble CKJia,llKH, DOKpblTble 

JL'IOTHblMH nepb.RMH H O'I'laCTH aHaJIOfH'IHblC CJiyxOBblM paKOBHHaM MJICKOnHTIUOJ.UHX, 

nOCKOJibKY OHH cnoco6Hbl BblnOJIH.RTb 3B)'KOOpraHH3YJOlllHC <t>YHKUHH. 

3eyxOBble KOIIC6aHH.R, BocnpHHHMaeMblC 6apa6aHHOH nepenoHKOH H nepcna&aeMble 

CTJ>CMCHCM Ha OBaJibHoe OKHO BHYTpeHHCf'O yxa, Bb13bIBaIOT KOMnpeCCHOHH)'IO BOJltty, 

pacnpocrpaIDIJOuzyK>CSI no nepHJIHMcpe yJIHTKH. BocnpHHHMaCMblH ITfHUaMH ttaCTOTHbdt 

,llHanaJOH, KaK npaBHJIO, cymecraeHHO ycrynaeT TilKOBOMY 6oJibllJHHCTBa MJICKOnHTalO

WHX H He npeBbllllaeT 9-11 OKTaB (0,3-21 Kfu). IlpH 3TOM HaH6oJiee HHJKHC nopora 

CJIYXOBOH qyBCTBHTCJibHOCTH peJJ.KO BhlXO.WIT Ja npCJJ.e.llbl 1,5-4,0 Kfu. 1faCTOTY 3B}'Ka 

DTKUbl paJJIHttaJOT npHMeptto c TOH :iKe rottHOCThJO, ttro H tte.noBeK, T. e. 0,3-0,7 %. 
bOJlbWHHCTBO nTHl( cnoco6Hbl onpe.11em£Tb HanpaBJieHHe Ha HCTO'IHHK JByxa c 

MCHbWCH TO'iHOCTblO, 'ICM 'le.IIOBCK: OWH6Ka COCTaBJI.ReT y HHX 20- 25· npoTHB 15° 
y 'le.llOBCKa. JlHWb y COB, cnoco6HblX JIOBHTb HO'lblO Me.IIKHX rpb13YffOB BCJtCnYJO, no 

wopoxy H o6Jian.aJOlUHX WHPOKHMH H acHMMCTpH'lHO pacnOJIO:lKCHHblMH Hapy:lKHblMH 

ywttblMH cJCJianKaMH, rottHOCTb naccHBHOH JIOKaUHH noBblWaeTc.R JJ.O i ·. Cnoco6ttocn. 

K aKTHBHOA 3XOJIOKaUHH OnHcatta, no KpaHHCH Mepe, y fHCllJJUUHXC.R B nemepax K030-

JJ.OCB ryaxapo (Steatomis) H CTPH:lKCH-CaJiaHraH (Col/oca/ia). IlepBblC OPHCHTHPYJOTC.R 

B TCMHOTe, Hl!laBa.R OTHOCHTe.llbHO HH3KOttaCTOTHble (6-10 Kfu) llle.ll'IKH, KOTOpble 

yqawaIOTC.R npM npH6JIH:lKCHHH K npen.RTCTBHIO. y CTpH:lKCH llle.ll'IKH c ttacroroR Ja

OOJIHCHH.R 4-5 Kfu HJJ1ytta10TC.R cepH.RMH no 20 we.nttKOB B ceK}'HJJ.y. B ue.noM, TO'l

HOCTb opHeHTaUHH B TeMHOTC y 3XOJ10UHPYIOWHX nTHU npHMepHO Ha nopR,llOK xyD, 

'ICM y JICTyttHX MblWCH. 

3B)'KOBa.R KOMM}'HHKaUH.R HrpaeT KJllO'ICeyJO po.Jlb BO BlfYTPHBHJJ.OBOM H MC:lKBHJJ.0-

BOM o6weHHH y ITTHU. f oirrattb y OTHU, B OTJIH'IHe OT .11pyrnx HaJCMHblX 003BOHO'IHblX, 

HrpaeT CKPOMHYJO pOJib B npoH3BO.llCTBe JBYKOB, rnaBHblM HHCTPYMCHTOM 3ByKOH3· 

B11C'ICHH.R y OTHU CJl}'JKHT annapaT HH:lKHCH, HJIH neBtteH, f'OJYfaHH - syrinx (p11c. 147, 
34), MblWUbl KOTOpoH HHHCpBHPYIOTC.R BCTO'IKaMH DO.ll'b.R3bl'IHOf'O HCpBa • .ll.Hana30H 

H3JlyttaeMblX OTHUaMH ttaCTOT, KaK npaBHJIO, pacnOJiaraeTC.R B npeJJ.e.nax l - 12 KfU, 

o.nttaKo ero HH:lKHAA rpattHua npaKTHttecKH coBnanaeT c BepXHeH ttacTOTHoR rpattHueA 

tte.noBettecKoro ronoca (conpatto, l 500 fu). Ho, no:lK3.Jly1i, octtoBHa.R oco6eHHOCTh 

neHH.R DTHU - 3TO HX cnoco6HOCTb MOJJ.YJIHpOBaTb ttaCTO'I)' B 3B)'KOBblX DOCblJIKax co 

CKOpocTblO OT 15- 17 HOT/C (aMepHKaHCKa.R OBC.RHKa Me/ospiza melodia) JJ.O 200 pa3 

B ceK}'lf.AY (aMepHKaHCKHA necttolt .n.polll Hylocich/a mustelina). 
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Pile. 147. BHYJPCHHHC opnmw CaMua UTHUW Ha npKMCpe JUlOHCKOro nepenena (Cotumix 
Japonica). BHJJ. CHH3)': 

I - TpaxeJt; 2 - 0611WI COHHU aprepKSi; 3 - lllltTOBHJUf&li Ie.Jlela; 4 Jl.pCMHU BCHa; 5 - JICrtl'fHM 
aprep1tJ1; 6 - T'PY.11Hble aprepHA H eeHa; 7 JJCIWI nepe.nH.11.11 nonaJ1 aeHa; 8 cepnue; 9 - JJeBOe JJerxoe; 
JO cnHHHIUI aopra: / / - OOWIUI nQ11B3.!l.OWHllll BeHa; I 2 - CCIICJCHKa; 1.1 - CCMCHHHK; /4 - npH.ll.aTOK 

OCM'CHHHKa; 15 - CCJJ.aJ!HWHaR BCHa: 16 - ceMJ1npoeo.ll; 17 - nO'lK8; 18 J:llO&t<a; 19 - KOIJ'IHKOBO

~'l:H&li BeHa; 20- 3aJJ.HJljl KHWKa; 2/ - JlBCHIJlUaTHnepcntu KHWKll; 22- napH811 CJJenu KHwa; 
2J - n~y.llo<!Hall Jke.lleJa; 24 - roHKa.ri KHWKa; 25 - cmfHHaA aop-ra; 26 - JIOPOTHU BeH.a ne'l.eHH; 

27 - MYCKYJJbHblA llCCJIY.lloK; 28 - lKC:rJ'IHbljl n)'3w.pi.; 29 llCCJJCJHCTw1! llCCJJY.llOK; .10 - ne>reHi.; .11 - 38-

llHllll noo1111 BeHa; .12 - npaBaJI JlYf1l aop'l'bl; 3.1 JJeau 6e3WMJIHH8.ll apn:PHJI; .14 - HIDKHH (neB'l.811) 

l'Dp'raJtb; 35 - nMWellQll; 36 - 306 
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ITpHHSITO pa3JIW1aTh Koponrne JBYKOBble cHrHaJibl - n03blBKU - paJHOro Ha-

3Ha'ieHHJJ (TPeBo:lKHble, TeppHTOPHaJibHbie, KPHKH 6eJlCTBH.!I H T.Jl.) H neHue, npC)l

CTaBJJJJIOUiee co6on BH.llOCneumt>HqecK.He nocJieJlOBaTCJlbHOCTH 3ByKOBblX nOCblJIOK, 

CJJ)')KaUIHe 06bl'iHO JlJI.!I npHBJJeqeHH.!1 H CTHM)'JIJJUHH noJIOBOro naPTffepa, MapKHpoBKH 

rHel!lOBOR reppHTOpHH H T.Jl. AKyCTH'ieCKa.H xapaicrepHCTHKa CHrHaJia onpC)leJieHHOro 

Ha3Ha'ieHH.!I MO:lKeT MeHSITbCJJ B JaBHCHMOCTH OT KOHKpemon CHl)'llUHH. 

PHTM nosropeHH.!1 neCHH BO MHOfOM JaBHCHT OT <t>aJbl penpOJlyKTHBHOro ce30Ha, 

npHcyTCTBHSI 6pa'iHOro napmepa HJIH conepHHKa, npoJlOJI:llCHTeJibHOCTH caMoR neCHH. 

06bl'iHO neHHe .!IBJJJJeTC.!I npHBHJierHei1: caMua, HO y HeKOTOPblX nTHU (HanpHMep, 

Hamero KJieCTa-CJIOBHKa Loxia curoirostra) caMKa TOJKe )'MeeT neTb, XOT.!I H He TaK 

pa3Hoo6pa3HO, KaK caMeu. y HeKOTOpblX BH.llOB CaMKa )":laCTByeT B 6pa'iHblX JleMOH

C'IpaUH.!IX (KpyrJIOHOCbl:il IlJlaBYH'iHK Pha/aropus /obatus, THHaMY Tinamifonnes H Jlp.) 

H o6.JianaeT HeCJIO)l(}{Ojt necHeA, TOr)la KaK HaCHJKHBalOUlHA KJianxy caMeu npaKTifllecKH 

ue no.Ila~ ronoca. 

lliHpoKo HJBeCTHa cnoco6HOCTb nTHU K HMHTaUHH 'i)')KHX neceH - nepecMeWHH

qecTBy. TaK, HeKoTopble KaMbIWeBKH, CKBOpUbl, copoKOil)'Tbl, conKH, JCYKWH, nepe

cMewm H ap. 06.bl'iHO BKJIIO'ialOT B CBOJO necHJO )leCRTKH OTJleJll>HhIX 3JieMeHTOB neceH 

JlPyrHX BHJlOB H Jla;)l(e HMHTHPYJOT CJI)":laRHble JBYKH aHTponoreHHOro npoHCXO)l(JlCHHR 

(CTYJCH, CKpHnbl HT. n.). 1faCTb BH.llOB nTHU cnoco6Hbl HCKyCHO HMHTHpoBaTb 'ieJIOBe

'leCKyIO pe'lb (nonyraH, CKBOPUhl, BpaHOBble). 

OpzaHbl o6<JHRHUR. 06oHj{TeJibHa.H 'i}'BCTBHTCJILHOCTb y 6anhWHHCTBa rrmu pll3BHTa 

DJioxo. ToJihKO y rex nTHU, 'ITO co6Hpa10T KOPM Ha cy6cTpaTe (HanpHMep, :iapSIHKH, 

JlPOJJlbl, CHHHUbl), 3KCnepHMeHTaJibHO nO)lTBep)l(JleHa cnoco6HOCTb HaxOJlHTb KOpM 

no Janaxy. Jlyqwe JlpyrHX cnoco6eH HCnOJibJOBaTb JanaxH KHBH (Apteryx), KOTOpblA 

OTblCKHBaeT CBOIO Jl06bl'iY B rpYlfTe, JOHJlHPY.!I ero KJIIOBOM c pacnOJIOJKeHHblMH Ha 

ero KOHue HOl!lPJIMH. CyrnecTBeHHoR o60HJITCJihHOR qyecTBHTCJibHOCTbJO o6JianaIOT 

TaJOKe MHOrHe roey6H H Tpy6KOHOCbie, HCnOJib3yJOWHe ee A!ISI HaBHraUHH B noJirn 

(MeJIKHe Tpy6KOH0Cble, Ka'iypKH, HaXOJlSIT rHel!lOByJO KOJIOHHIO H CBOIO HOPY no 3a

naxy, nocKOJibKy, onaca.HCb qaeK, npHJieTaJOT TY.Ila TOJihKO no HO'iaM). HaKoHeu, KaJC 

nOKa3aJIH OnblTbl c JaMaCK.HpoBaHHblMH paJJiaraIOUIHMHCSI 'TpynaMH MJieKonHTaIOUIHX, 

HeKOTOpble BHllbl rpH<t>oe Hosoro CeeTa ( Cathartes aura H Sarcoramphus papa) Jienco 

OTblCKHBaJOT npHMaHKy, PyKOBOJlCTBYJICb HCKJIIO'iHTCJibHO ee JanaxoM. 

Op2aHbl ocR3aHUR npeJlCTaBJJeHbl y nrnu JIH6o ceo6oJlHhlMH HepBHhlMH OKOH'la

HHJIMH, JIH6o cnemtaJIHJHPOBaHHblMH TCJlbUaMH, B qacTH KOTOPblX KJJY6KH KOHUeBblX 

paJBeTBJJeHHA HepeoB OKp}')KeHbl c JlByx CTOpOH OC06blMH KJieTKaMH, a B OCTaJibHhlX 

JaKJIIO'ieHbl e coet1.HHHTCJibHO-TKaHHYIO KancyJiy (CM. pHc. 32, B). Oco6eHHO MHoro

'IHCJJeHHbl TaKHe TClibUa Ha KOHUe KnlOBa, J13bIKa, MOryT o6pa30BblBaTb IlJIOTHble CKO

DJieHffj{ Ha Jianax. 3nt MexaHopeuenropbI noMoralOT, HanpHMep, J<YJIHKaM pll3blCKHeaTh 

B rpYlfTC (B qacTHOCTH, Ha JIHTOpaJIH) KOPMOBble 061.eKTbl, eocnpHHHMM npOHJBO

!lHMble HMH KOJie6aHHSI. 

BKycoeble nO'iKH, no.llo6Hble TaKoBblM ecex .llPyrHX noJBOHO'iHhlX, pacceJ1Hbl y nTHU 

no 3a)lHeR 'iaCTH SIJbIKa H CTeHKe pOTOBOR noJIOCTH. 3KcnepuMeHTaJibHO noKaJaHa 

(Ha CHHHUax, roJ1y6S1X, nepeneJiax) cnoco6HOCTb BOcnpHHHMaTb 06bl'iHble BJ<YCOBhlC 

Ka'ieCTBa nHWH (CJia,zucoe, KHCJIOe, ropbKOe H COIIeHoe) H .llIDKe OT.n8B3Tb flpenJIO'ITCHHC 

HCKOTOpblM HJ HHX. 

OpraHw nHmeaapeHHJI. ITHmesapHTeJibHaJI cHcTeMa nTHu cy:t.UecTBeHHO OTJIH

'laCTcJI OT TaKOBOH 60JlbWHHCTBa THnH'iHblX HaJeMHblX noJBOHO'iHblX no)l BJJHSIHHeM 

CBSllaHHLIX c nOJICToM TpeOOBaHHA COKpaIUeHIDI Macchi. MOUIHble 'ICJUOCTH, BOOpyEH-
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HHe 3y6aMH, y THilH'IHWX IITHU 3aMeHCHbl ICJUOBOM c pclfOBbIM qexnoM (paM<PoTeKoil), 

HrpalOW:HM OCHOBH}'IO pOJib, npe*.lle ecero, B JIOBKOM CXBaTblBaHHH, JIOWie .1l06blqH, B 

M3HHfiYJIHPOBaHHH C HCA H pexe - B ee cymecTBeHHOA o6pa60TKe. 

fiOCKOJihKY pa3pe3 KJIIOBa Y fiTHU, KaK npaBHJIO, CHJlbHO BbITRH)'T Ha3a.ll, HX 

3aMKHyTaH poToeasi noJioCTh o6bl'IHO HeeeJIHKa. B ueHTpe He6a pacno11araeTcS1 

npO.llOJlhHaJI W:eJib, B KOTOp}'IO OTKpbfB3IOTCH napttble X03Hbl, a B C3MhlA 3allHH1t ee 

yqacToK - CJiyxOBble (eecuxHeBbl) Tpy6bl. Co .llHa poToeoA no11ocTH nO.llHHMaeTcs 

CTpeJlOBHJlHhIA R3blK, qame BCef'O TOHKldt H :JK.eCTKHlt. fio3a.IlH Hero pacnOJIO:JK.eHa 

npo.ItOJI1>HaR ropyaHHaR w:e111>. Poroewe KPOMKH KJIK>Ba Mor)'T cpopMHpoeaTb 3y6-

uw - KpynH1>1e, noMoraK>w:He y.Itep:JK.HBaTb HJIH pac'IJleHA"Tb .1lo6bN}' (Kpoxa.nn Mergus, 
copoKOrryn.I Lanius), HJIH TOHKHe, <l>oPMHpyiow:ne UC.llHJlbHblA annapaT (60J1hlUHH· 

CTBO ryceo6pa3Hblx Anseriformes, ¢11aMnHro Phoenicopteriformes). Y tteKOTOpblX 

3CPHOR.llHblX nTHU YfOJIW:CHHble KPOMKH KJllOBa HJIH ueHTp3.i1bHble 6yropKH He6ttolt 

noeepXHOCTH noJB<lllSIIOT Pa3.ll3MHBaTb .llruKe Bec1>Ma npo'IHble ceMeHa pacreHHA. TaK, 

.JlYOOHOC Coccothraustes cnoco6ett paCKaJihIBaTh KJIK>BOM KocTOqKH BHWeH, co:maea.JI 
npH 3TOM CHJIY 11a81IeHHR 110 340 HblOTOHOB. 

Y MHOrnx nTHU xopomo paJBHThI cJIIOHHble :i1:e11eJ1>1. Hx CJIHJeBble (mn1<onpo

TCHHoe1>1e) BhllleJieHHSI 06Jief'lalOT npornaThIBaHHe fiHW:H, HO Hepe.llKO BblJlCJISllOT 

XJJeRKHA H BR3KHA ceK:peT, nOMOralOW:HA •3axBaTbleaTb» npH nOMOWH RJblKa MeJIKHX 

HaCeKOMblX H ceMeHa. IlTHUbl Moryr HCOOJlb30BaTb CJIIOHY ,!J)IR cpopMHpoeaHHR Ha 

TOHKHX BeTBRX MCJ'IKHX fiHW:CBblX KOMKOB, 3anacaeMbIX BnpoK (aMepHKaHCKWI K)'Kllla 

Perlsoreus canadensis), cKJieHBaHHR rHCl.ll.OBoro MaTepna.rra (MHOrHe BOpo61>HHble 

nTHUhl Passeriformes) HRH 11IDKe HJ on.HOA CJIJOHbl HJroTaMHBaTI> rnel.ll.OBOA JIOTOK 

(C'l'pnx-ca.rraHraHa Collocalia). 
y MHOrHX nTHU cpopMHpyeTCSI JanacaJOutee pacwupeHHe DHlUCBOlla - 300 (pHC. 

147, 36), HaKailJIHBaIOmHA fiHlUY nepen. noCTyilJieHHeM ee B :lKeJIYlJ.OK. y J<YP006pa3-

'HJ.IX DTHU, n<Yrpe6JISllOUlHX MHOro HH3KOKaJIOpHAHblX, HO JierKo lJ.OCTynHblX pacTH

TeJlbHblX KOpMOB, 3TO fi03BOm:ieT HHTCHCHcpHUHPOBaTb KOpMe:lKJ<Y. fony6RM TaKOlt 

pe3epeyap noJBOJIReT KOPMHTbCR B.naJIH OT MCCT rHeJJlOBaHHSI, HCOOJib3YR ,!J)ISI noro 

6JiaronpHSITHble reppHTOPHH. 306 roJiy6eA oco6eHHO HHTepeCeH TCM, qTo KJleTKH 

~DHTeJIHSI ero CTCHOK B nepHOlJ. BblKapMJIHBaHHSI rneHUOB YCHJICHHO pa3MHO:lKalOTCS, 

nepenoJIHSllOTCR fiHTaTCJlbHhIMH eemecTBaMH (6eJIKaMH H :i1rnpaMH) H OTJleJIRIOTCS B 

npoceeT Jo6a B BH.!Ie rycToA :lKH.!IKOCTH, KOTOP}'IO nTHua JaTCM OTpblrHBaeT B KJIJOB 

MaJICHbKHM nreHuaM. 3To H ecTh •fiTHqbe MOJIOKO•, peJl'laArnHit ,!J)ISI TITHU CJiyqaA 

ceK:peUHH HCJ<YCCTBeHHoro KopMa. Y roaunHa ( Opisthocomus) HJ Uem-pa.rr1>HoA AMe

PHKH H cesepa IO)l{HoR AMepHKH orpoMHhIA H noJlpal.ll.ClleHHb11t pe3KHMH H3rn6aMH 

Ha TpH KaMepbl Jo6 CJlyxHT 6pO.llHJlbHOA KaMepoii ($epMeHTaTOpoM). 3JleCb Macca 

HJMeJib'leHHblX JIHCTbCB OOJlBepraeTCR o6pa60TKe MHKpoopraHHJMaMH, MHJKHMH 

x c6paJKHB3IOW:HM paCTHTeJlbH}'IO Macey CHM6HOHTaM :lKBa'IHblX MJICKOnHTalOW:HX. 

3TH MHKpoopraHHJMbl pacw:enJISIOT KJICT'laTKY H caMH COCTa81IRIOT KOpM, 6oraTbllt 

HCToqHHK 6eJJKOB H BHTaMHHOB. 

)l(enyJlOK y nTHU q(;TJ(O fi0Jlpa3ll,CJICH Ha .1188 OTJlC118. CrettKH nepeoro HJ HHX, npo
croro no <l>opMe, npOHHJaHhl fiJIOTHO pa3MCW:CHHblMH nnw:eeapHTe1hHblMH JKeJieJaMH. 

3To :lKeJieJHCTbl1t :lKeJJYJlOK (29; proventriculus), COOTBeTCTB}'IOW:HA ero KapJlHaJlbHOMY 

OfJle.ny e V-o6pa.JHOM JKeJiyJlKe aKYJI. B nHJiopMqecKoM oTJle.ne xapax:repHhlR KOJJhueeoA 

MyCJ<YJJ - ccpHHKTep - y nTHU ranepTpocpHpoBaH' OTJleJI npeepaw:eH B o6mHpHylO 

KaMepy c Til.llCTblMH CTCHKaMH HJ rJia.llKOA MYCKYJJaT)'phl. 3To MYCJ<YJibHhlA JKe.JIYllOK 

(27; ventriculus), fiOKJ>hlTl:d HJffYl'PH TOJJcrojt porosol (KOWTHHOBOil) BLICTHJIKOA, 
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IlpoJIYKTOM Bhl,lleJICHKR 3IlHTCJIKR. flpH IlOMOIUH MeJIKHX KaMCWKOB, 3arJ13TblB3CMhlX 

mHueit (rac-rpOJlHTOB), MYCJCYJJbHblA XeJIYJlOK, COKP3lll3.11Cb 2-3 pa.Ja B MHttyry, ocy

lUCCTBlUleT MCxaHH'lCCKYJO o6pa6oTKY IlHIUH. 

YceoeHHJO co6paHHoro nHmeeoro MaTepHa.n:a npeJJ.wecTeyeT ero XHMH'lCCKoe 

06e33apruKHBaHHe B XeJJCJHCTOM XeJJYJJ.Ke npH KHCJJOTHOCTH B 2-3 pH, a JaTCM H 

nepeeapHBaHHe ero B TOA xe KHCJJOA cpeJJ.e HapSIJIY c MexaHH'lCCKOA o6pa6oTKOA B 

M)'CJCYJJbHOM xeJJyJJ.Ke. IlJJOTOMHblM nTHUaM npHCYlll o6wHpHblA H OTHOCHTCJJbHO 

TOHKOCTCHHblA MYCJCYJJbHblti XeJIYJlOK. OH He ocymeCTBAAeT MexaHH'lCCKOit o6pa60TKH 

KOpMa, HO nponycKaeT B KHWC'IHHK TQllbKO JKH.11.KHH nHIUCBOit MaTepHaJI, a norowy 

CJiyXHT 6apbepoM )lJUI HenepeeapHMblX o6'beKTOB, TaKHX KaK KOCTH, nepbst, BOJJOCbl, 

'lCWYH H T.Jl. B HeM cPoPMHpyxyrcst TaK HaJbleaeMble nora.nKH, KOTopble OTPblrHBalOTCst 

nTHUaMH (oco6eHHO, COKOJJ006pa3Hb1MH H coeaMH) qepe3 HCCKOJibXO \lacoe nOCJie 

KOpMe:llCXH. 

0rxOJJ.Sllll3.ll OT M)'CJCYJJbHOfO )KeJIY,llKa ll.BCHaJU.laTHnepCTH3.ll KHWKa (21) xapaKTep

HOA neTneu oxsaTblBaeT YMHHCHHYJO noJJ.)KeJJYJJ.O'lHYJO xeneJy (23). ToHKaSI KHWKa 

(24), CHJJbHO BblTSIHYfCUI H YJJOJKCHHast neTJJ.R:MH, B KOHUC nepeXO,.llHT B KOPOTJCYIO 3a

JlHIOIO KHWJCY (20), HCPCD.KO HaJblBaeMyio TOJJCTOit, HJIH np.R:MOA. B MCCTC nepexo.na B 

33.llHIOIO KHWJCY OTXO.llHT napa CHMMCTIJH'lHblX CJICnhlX KHWOK (22), KOTOpble JJ,OBOJib

HO ll.JIHHHbl y icypoo6pa3HblX H ryceo6pa3Hb1X nTHU, Ho oTCyrCTeyIOT y TPY6KOHOClilX 

(ProcelJariiformes), coKonoo6pa.JHblX (Falconiformes) H CJJ.83 JaMeTHbl, HanpHMep, y 

rony6eit. 3aa.H.R:.R: KHWKa OTKpbleaeTC.R: B npHCYlllYIO BCCM 3ayponcHJJ.aM KJJ03JCY ( /8). 
Ee cnHHHCUI CTCHKa o6paJyeT y nTHU HC60JJbWOe BblflSl'lHBaHHe, cpa6pHUHeey CyMKY 

(bursa Fabricii), qacTb JJHMcpaTH'lecKoit cHCTCMbl, KOTOpast xapaKTCpHa JlJUI MOJJOJllilX 

ITTHU H peJJ.yuHpyeTC.R: y 83pOCJJblX. B UeJIOM KHWC'IHHK nTHU OTHOCHTe.TlbHO KOPOTOK, 

XOTst y JepHOJl.llHhlX BH.llOB oH o6bl'lHO 6hleaeT npaKTH'lecKH e,n;eoe MHHHee, qeM y 

DJIOTO.R.LlHblX. 

06oeMHCT3.ll ne'leHb nTHU (JO) e1>1noJJHS1eT TPa.nHUHOHHhle M.R: noJBOHO'lHlilX 

<l>YHKUHH, CCKpeTHpy.R: )l(M'lb, CHHTe3Hpy.R: aJOTHCTble MeTa6oJJHTbl (y nTHU - MO'leeyJO 

KHCJJOTY) H yqacTBYH npaKTH'lCCKH BO DCCX npoueccax o6MeHa eemecTB B opraHH3Me. 

B OTJJH'lHe OT )l{M'IH MJICKonHTa101UHX, no HCBbl.R:CHCHHblM noKa npH'IHHaM, xen'lb 

ITTHU HMeeT KHCJJylO, a He llleJJO'lHYJO peaKUHJO. OT ne'leHH y nTHU., KaK H y JJ.PYrHX 

rerpano.n, K .llBCHaJU.laTHnepcTHOit KHWKC T.R:HeTCH )l{e.rt'!Hblit nporoK, OObl'IHO HMCCTCJI 

lKM'lHblH ny3blpb (28; OTCYfCTBYJOIUHit y rony6H). 

AxTHBHOCTb IlHIUCBapHTe.TlbHOH CHCTCMbl nTHU HCKJJIO'-IHTCJibHO ~KTHBHa. K.aK 
nOKa.JaJIH 3KcnepHMCHTbl, ..naxe TBep.llhle 3CpHa oeca H mneHHUbr npoxOJJ.SIT, HanpHMep, 

':lepeJ KHWC'IHHK KYPHUhl Ja 2,5-12 q; CJJaBKH (Sylvia) nepeeapHeaIOT HfO.llhl ecero 38 

12 MHH, CBHPHCTeJJb (Bombicil/a) - Ja 16-40 MHH, a .llPO:mI>I (Turdus) - 3a 30 MHH. 

CxoJJ.Hble noKaJarenH xapaKTepHbl ll.JIH XHlllHblX BHJJ.OB. TaK, copoKonyr (Lanius) 
nOJIHOCThJO nepeeapHeaeT MblWb ecero Ja 3 'l. B cpeJJ.HeM, 60JibllJHHCTBO eopo6bHHblX 

nTHU TPaTHT Ha nepeeapHeaHHe nHlllH .no 1,5 q HeJaeHCHMO OT xapaKTepa JJ.HeTbl. 

IlpH 3TOM HOpMa CYfO'lHOfO fiOTPC6JJeHH.R: IlHIUH COCTaB.JlHCT .llO 30 % OT MaCCbl TeJia y 

MeJIKHX BH.llOB (KOpoJJCK Regulus; Macca 6 r) H OKOJlO 12 % y 6oJJee KPynHhlX (cKBOpell 

Sturnus; Macca 75 r). 

OpraHw .zu,ixatllUI. B .llblxaTCJibHOit CHCTeMe nTHu (pHc. 148) UCJIHKOM HcnOJib

:JYeTCH JJHWb OJJ.HH H3 JJ.Byx npHHUHilOB BCHTHJJ.R:UHH JJerKHX, OTMC'lCHHblX paHee JVVl 
penTHJIHit, - oeeBaHHC ry6'laTblX TKaHeit TPaH3HTHOA eo~ywuoit CTPYCA. 

foPTaHh flTHU. (larynx) HMCCT XP.R:IUCBOH KapKaC H3 Tpex XP'11UCA, KaK H y pen

THJIHA, - O.llHoro nepcTHCBH.llHOro xpHma H napbl qepnanoBH.llHblX. Ho ronocoeoA 

320 



9 10 1J 

12 

A B 

PHc. 148. Oco6ettHOCTH ,lUilXaTeJI&HoA CHCTeMW ITTHU: 

A - OCHOBHbl.C opraHbl. .llbl.X3TCJlbHOA CKCTCMbl., BKll c 6p10xa; G, B - ynpolll,CHHIHI CXCNa .llbl.XllTClll>HOI 

CHCTCMbl. nTHU H npouecca BCHTHJUIUHH JICilGfX: .6 - BO BpeMll an.oxa; B - BO BPCMJI Bbl..lloxa; KOpoTXH.MH 

CT)>CJIKaMK nOKa38Hbl. H3MCHCHHSI 061.eMa JICfO'!HblX MClllKOB, .llJIHHHbl.MK CTPCJIK8MK - BOlllYWHbl.C no

TOKJt: 1 - well:Hblll: JICfO'!Hblll: MCWOK (He Y'f8CTBYJ0111HA B 8KTKBHOll: BCHTIIJIJIUHH JICTXHx); 2 - JICl"IOle; 

J - 6p10111Holl: JICfO'IHbl.ll: MClllOK; 4 - 33.llHHA rpy.llHOA JICfO'IHbl.A MCWOK; 5 - nepC.llHKA rpy.llHoA JICfO'l

HYA MCWOK; 6 - IUIC'l.CBBJI KOCTh; 7 - MClKKlllO'IH'IHblll: JICfO'!HblA MCIUOK; 8 - ypaxe11; 9 - napa6poHJCH, 

COCT8SJUllOU1KC 061.eM JICrKoro; JO - .llOpca.n&Hble BTOpH'l.HblC 6poHXH; 11 - 38JlHJIJI rpynna JICfO'fKYX 

MClllKOB; 12 - rJJaBHblA 6poHX; 1 J - BCtrrpaJJbHble BTOpK'IHblC 6poHXH; 14 - nepe.!IHllJI rpynna JICl'O'IHWC 

MCWKOB 

annapaT pacnonoJ1C:eH He B 3TOit ropTaHH, a Ha ypoBHC nepe.nHero Kprui cep11ua, B 

TaK HaJblBaeMOH HH:lKHeH, HJIH neB'leH, ropTaHH (syrinx) - TaM, r.ne apMHpOBaHHaJI 

CWlOWHblMH KOJibUaMH rpaxesi: paJeeTBJJJ1.eTCS1 Ha .nea rnaBHblX 6poHxa. Korna cnellH

aJibHble Mbl.WL(bl yKopa'IHBalOT Ha'laJibHhl.e orpeJKH 6pOHXOB, nepenOHKH B npoMe

.lkYTKaX Mex.ny KOJlbl.(aMH npoBHCalOT, e.n.aBaJICb B npocBeT 6poHxa. 0HH BH6pHpYJOT 

n011 BJIHSIHHeM BOJJlYillHOl'O nOTOKa H npH,llalOT eMy nyJibCHPYJC>WHit xapaKTCp, 'ITO H 

nopox.naeT JByKH. 

JlerKHe nTHU (cM. pHc. 147, 9; pHc. 148, A, 2) npe.ncTaBJIRIOT co6oA KoMnaKTHble 

ry61.1aTble TeJia, OTHOCHTeJibHO He60JibWHe H npaKTH'ieCKH HepaCT.IUKHMble. OHH npo

HH38Hbl. HacKBOJb 6oJibWHM KOJIH'ieCTBOM napa6pOHXOB (puc. 148, S, 9) - KaHa.JIOB 

(OT 0,5 110 I MM B 11HaMerpe), napaJIJieJibHbiX npollOJibHoA ocH TeJla. B Hx ry61.1aThl.X 

CTeHKax, rne KPOBeHOCHble KanHJIJIRpbl nepeMe)l{alOTCSJ c BOlllYWHblMH, H npOHCXOllHT 

raJoo6MeH. BoJJlyWHble KanHJIJIRpbl o'ieHb yJIGf, 3- 10 MKM B .nuaMerpe, MeJib'ie am.
BeOII B JierKHX MJieKOilHTillOWHX ( 10-35 MKM B ,nHaMerpe, CM .!1.8JICC). 3TO 3cp<J>eKTHBHO 

)'BeTIH'iHBaeT noeepxHOCTb KOHTilJ<Ta TKaHH Jienmro c BooeyJCOM, HOH noeepXHOCTHoe Ha

TJDKeHHe BJllUCHOH rvieHJGt, KOTOpoe nperuITCTByer paCTIDKeHHIO Jienrnx. ,ll.nR fITHU T3KOC 

yc.noeHe npHeMJieMo, nocKOllbKY HX JierlGfe JaKpervieHbl Ha KOCTHoA PaMKe. B CBRJH c 

3THM OHH He cnoco6Hbl Ha6Hp8Tb BOJJlYX, a npen.cTaBJUllOT co6oA CKBOJH)'IO CHCTCMy, 
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06.ZJY83eMYJO la CtICT BHeWHHX o6pa30BaHHj% - He HMelOIUHX ,llhlX3TCJibHOTO 3nHTCJIHJI 

TOHKOCTeHHblX JICTO'IHblX MeWKOB nepeMeHHOTO o&beMa, pacnoJJO)l(eHHblX 8 nOllOCTH 

TCJia. TaKHX MeWKOB ceMb, H 8 <t>YHKUHOHa.JlbHOM n.naHe OHH pacnazxalOTCJI Ha 11ee 

rpynnbl - TPH nepcnHHX (pHc. 148, 5, 14) H 'leTblpe lazIHHX (pHc. 148, A, I/). KruK
llblA Hl llByx rnaBHblX 6poHXOB ( / 2) npoHHlblBaeT llCrKOe H OTICpbleaeTCJI 8 6pJOWHOA 

llero•iffblj% MeWOK (J). no nyI'H OT Hero OTXOJJ)IT TPH eeepa 6o.nee Me.llKHX BeTeej% -

BTOPH'IHblX 6poHxoe, KOTOpble cremrrcH no noeepxHOCTH llerKoro. BpoHXH HH:itcHero 

eeepa ( /J) coe11HHeHbl c nepe11HHMH llCTOtIHblMH MewKaMH, H 8 HHX OTKpbIBalOTCJI 

CBOHMH nepcnHHMH KOHUaMH see napa6pOHXH. B 6poHXH eepXHero (10) H 60KOBOTO 

eeepoe, CBJllaHHblX c JazIHHMH MeWKaMH, aHaJJOfH'IHblM o6pa30M OTKpWB8IOTCJI 38-

JlHHe KOHUbl napa6poHXOB. 

AKm OblXOHUR. Pacnooanuicb e npocrpaHCTBaX Me}K.!ly BHYJPCHHOCT.RMH, llCI'O'IHWe 

MewKM pacrHrneaJOTCH npH yeeJIH'leHHH o6oeMa rpy11HoA KlleTKH (pHc. 149) - Koma 

nollycorHYTble 11eyxJBeHHble pe6pa CllerKa paJrH6alOTCJI, OTO.llBHraJI fPYllHHY BHHJ, 

llaJJbWe OT noJBOHO'IHHKa, H palD.BHI<UI e cropoHbl. )leIDKeHHJI KPblJibCB npH BJMaxe 

He OKaJblBaIOT Ha nepe'IHCJieHHble JICTO'iHble MeWKH npJIMOTO 11eACTBHJI, KOTOpoe MOr

JIO 6bl o6yCJJOBHTb )l(CCTKOC cornacoeaHHe BJMaxa co BllOXOM. lfaCTOTa llblXaTCJibHYX 

llBKJICeHH~. KaK npaBHJIO, 6bleaeT KpaTHOA qacTOTe BlMaxOB KpblJlbJIMH. 

npH BllOXe 803,ll)'X HJlCT no fJlaBHOMy 6poHxy B JazIHHe MeWKH, HO He BO BTOpHtI

Hble 6pOHXH, BCJlYIUHe K nepe.llHHM MewKaM, nOCKOJibKY 8 nepe11HeA qaCTH rnaBHOI'O 

6poHxa, me OHH OTXOJJ)IT, 11aBJ1eHHe BOJ.llyxa HJ-Ja BblCOKOA CKOpOCTH noTOKa no

HH)l(eHO (B COOTBCTCTBHH c JaKOHOM BepHYJVIH). B nepe11HHe MeWKH 803,ll)'X nonazxaeT 

HJ 3azIHe~ qacTH rnaeHoro 6poHxa - qepeJ 3azIHHe BTOPH'IHble 6poHxH, JaTeM see 

napa6pOHXH (T. e. CKBOJb llCfKOe) H, HaKOHeu, seep nepe11HHX BTOpH'IHblX 6pOHXOB. 

Ha BblD.OXe 803,ll)'X nepeXOllHT 8 rnaBHblA 6poHX HMeHHO no nepcnHHM 6pOHX3M - KaK 

HJ nepe11HHX MeWKOB, TaK H HJ 3azIHHX, HO npe11eapH"re.llbHO npo~ no napa6poHxaM. 

TaKHM o6paJoM, Ha npoTJl)l(eHHH UHKJla llblXaTellbHblX llBH)l(eHHA cee:it::aH nopuHJ1 

803,ll)'Xa nOCTynaeT 8 llCfKMe llBa:it::llbl - KaK npH BllOXe, TaK H npH BblJlOXe, npH'ICM 8 

o6oHx CJiyqaHx npoxo11HT no napa6poHxaM no HanpaBJJeHHJO enepe11. 

nocKOllbK}' 803.llyx llBH:it::eTCH B llCfKMX He BOJBpaTHO-nocTynaTeJibHO, KaK B Ha-

6Hpa10IUHX llCrKHX, HanpHMep, y 'leJIOBeKa, a no neTJleo6paJHO~ -rpaeKTOpHH, cee:JKHA 

803.llyx MCHbWe CMeWHBaeTCR c o-rpa6oTaHHWM, H creneHb ffJBJle'leHHR KHCJiopona 

3,lleCb BblWe, 'ICM Ta, 'ITO llOCTynHa MJleKOnHTaJOIUHM HJIH penTHJIHRM. BOJMO:it::HO 

no3TOMy nTHUbl llef'le azxamHpYJOTCH K ycnoeHRM 6ollbWHX BhlCOT HazI ypoeHeM Mop.R. 

neT.RIUHX nTHU Ha6JIIO.ll8JIH Ha BblCOTax 110 9 600 M, TOf.lla KaK .1J)UI 'leJIOBCKa llIDICC no-

1 2 
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PHc. 149. 3KCKYJ>CMM rpy.zs:HoA JCJJeTKH M 

nne'leBOro DOJICa IJTHUhl npH BCHTHJIJILUIJI 

nerK.Hx: 
] - fi03BOHO'IHKK; 2 - fi0380HO'fHNe OT.lleJIW 

pe6ep; 3 - rpy.llHHa; 4 - fPYAHHHNe OT.llCJIW 

pe6ep; 5 - KOpaKOHJl; fiOJIO:&CHKe npH JUl.QXe 

fiOICalaHO nyHJCTHpoM 



CJIC Heo6xo.nHMOA BblCOTHoA aKICJIHMaTHJaUHH Ha BblCOTe OOJlcc 6 ()()() M BblllOJlHCHHC 

cepbC3HOR ¢>H3H'leCKOA pa60Tbl JaTPYllHCHO, a Bblllle 8 600 M - HeB03MO:lKHO. llpyroe 

no.nTBCp)l(JlCHHe YHHKa.JlbHO BblCOKOA 3¢>c!JcKTHBHOCTH ilbIXaTeJibHOA CHCTeMbl nmu 

MOJICHO BHD.eTb B TOM, 'ITO OHH 06XOJUrTCff CYlllCCTBeHHO MeHblllHM OUbeMOM Jleroq

HOA TKaHH, 'ICM MJicKonHTaiowHe. Jlenrne 1aHHMa10T y nTHu npHMcpHo 2 % o6wcro 

o6bCMa TeJia, Tor.na KaK, HanpHMCp, y 'ICJIOBeKa na BeJIH'IHHa cocTaBlUICT 5 %. B TO 

xcc epeMff npH JanoJJHCHHblX B03llYlllHblX MCUJKax .ltOJlff BCHTHJUIUHOHHOA CHCTeM:bl 

nmu npceb1ruacT 20 % OT o6wero omeMa Tena. 

IlpH CTOJlb CJlO)l(HOA CHCTeMe KaHa.JIOB B JlCrKHX nmuaM HC.llOCTYJIHO HX 6blCTpOe 

eKJIIO'ICHHc npH BhIJl)'TlJlcHHH. HanpHMcp, KYPHHbIA 3M6pHoH nOCTencHHO oceo6011C-

11aeT 6poHXH H napa6pOHXH OT :lKHJlKOCTH, nblTaffCb )J.bllllaTb CHa<Ja.Jia H3 B03ilYlllHOA 

KaMCpbl Hhua, a 38TCM HapYJKHbIM B03)J.yxOM qepc3 npo.neJiaHHOC HM OTBCPCTHC B 

CKOp.llynC, ff TPaTHT Ha 3TO JlO TpCX llHCA. 

KpoaeHOCHaJI CHCTeMa. no C'f'POCHHIO KJ>OBCHOCHOA CHCTeMbl JITHUhl coxpaHHIOT 

3Ha'IHTeJlbHOe CXOJlCTBa c penTHJlHffMH. B TO xce BPCMff ee OTJ1H'l8CT ffBHblR CTPyKTYp

Hblii H ¢>YHKUHOHa.JlbHblh nporpccc, BTIOJJHe OTBC'l810lllHA xapaicrepHOMY llJiff HHX 

BblCOKOMY ypOBHIO MCT800J1H3Ma. 8eH03HOe H aprepHa.JibHOe Kpoeoo6pall.lCHHC nmu 

nQJlHOCTblO pa106wcHO, a HX CCpJlUC pa3)J.CJICHO Ha npaeyio H JlCBYJO TIOJlOBHHbl, 0.llHa 

H3 KOTOpblX o6CJlYJKHBaeT JlCf'O'IHbIA (MailblA), a llPYIWI - CHCTeMHblh (60Jlblll0A) 

KPYf Kpoeoo6pamcHHSI. 

JlceblA }l{eJIY.llO'leK, KOTOpblh HarneTacT aprepHailbHYJO KPOBb H3 JJenrax B apre

pHH 60Jlhlll0f'O Kpyra, HMCeT 6011cc TOJlCTble cremrn, a 6oJice TOHKOCTCHHblii npaewit 

.JKCJJY.llO'lcK no11aeT ecHOJHYIO KPOBb e JierKHe. Ha exo.nc HJ neeoro npe11cep11HH e 

.JKCJJYJlO'ICK (B JlCBOM 8'fPHOBeHTPHKYJ1$1pHOM OTBCpCTHH) o6paTHblA TOK KpOBH npH 

CHCTOJle npe)J.OTBpawaeTCff JlBYCTBOp<JaTblM nepenOH'laTblM KJianaHOM, B npaBOM :JKC 

aTPHOBCHTPHKYJlff PHOM OTBepcTHH CTOHT OJlHa TO.llCTa.A C'TBOPKa - T8K HalblBaCMhlh 

MYCKYJJbHbli\ KJianaH. 

B UeJIOM OTHOCHTeJlbHa.A Macca cepJiua CBJl3aHa o6paTHoA 38BHCHMOCTblO c Maccoit 

Te.Tia nTHU, noCKOJlbKY y MeJlKHX BHJlOB o6MCH BeIUCCTB 06bl'IHO 3Ha'IHTC.11bHO HHTeH

CHBHCe, 'ICM y KpynHblX BHD.OB. 011HaKo B KOHKPeTHbIX CJlyt.la.HX na YHHBepCa.JibHIUI 

3aBHCHMOCTb no11eep:JKeHa BJIHHHHIO H MHOrHX .npyrHx ¢>a1cropoe. B qacrHOCTH, cymc

CTBeHHble nonpaBKH BHOCJIT OC06eHHOCTH nOJJCTa, CBJl3aHHbie, HanpHMCp, C <JaCTOTOit 

BJMaxoe JCpbL'lbJIMH. TaK, y BHJlOB, perym1pHo HCTIOJ1b3YJOIUHX napeHHe (na.na.nbIUHKH, 

KaHIOKH, KOpwyHbl), OTHOCwreJibHa.A Macca cep11ua, KaK npaBH..'10, He npeBblUJaeT0,7 96 
MaCCbl TC.11a, Toma KaK y aKTHBHblX OXOTHHKOB - COKOJlOB H ffCTPC60B na BeJlH

'IHHa He 6blBaeT HH)l(C 1,2 96. y nTHU, 06HT810lllHX B yCJIOBJUIX XOJJO.llHOf'O KJlHMaTa, 

ccp.nuc OTHOCHTeJlbHO KpynHee, 'ICM y :JKHTCJJCA 'f'POTIHKOB. TaKoe )KC COOTHOillCHHC 

xapaKTepHo H llJIH eblcoKoropHhlX BHJlOB npoTHB o6HTarencR paeHHH, 'ITO O'f'PruKaCT 

KOMncHcaTopHoe yeeJIH'ICHHC ccp.nc<JHOR MYCKYJJaTYPhl y mHU, HcnhlTbleaiowHX eo3-

.achcTBHc KHCJIOPO.llHOro roJIO.llaHHSI. 

PHTM ccp11c<JHblX coKpameHHA e noKoc y nTHu o6bl"1HO ewrnc, 'ICM, HanpHMcp, y 
MJlCKOTIHTalOll.lHX CXO.llHOf'O paJMcpa, H COCTaBJljleT y OTHOCHTCJlbHO KpynHblX BHD.OB 

8 CPCJlHCM 200-240 COKpawcHHA 8 MHffYl'Y (roJIY6b), a y 6oJlcc Me.TIKHX (eopo6eh) 

BOJpacTacT 110 460- 800/MHH. 

K.aK Hy penTHJJHA, 3PHTPOUHTbl rrmu OBaJlbHOA ¢>oPMbl, HMelOT upo H BfiOJlHC 

conOCTaBHMbl c penTHJJHRHblMM no pa3MepaM, no KpaRHch Mcpc y KpynHbIX BHD.OB 

ITTHU. IlepHOJl nOJlHOro o6paweHHff KPOBH no Jlef'O'IHblM H CHCTeMHblM COCY.llaM co

CTIBruleT y MC1IKHX BHD.08 OT 15 c B noKoe .no ecero 4 c npH HHTeHCHBHblX Harpy3KaX. 
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5enble Kp08}1Hble KJleTIOI, HJIK neRKOUHTlil, npe.a.cTaBJJeHbl TeMH ~e TKnaMH, 'ITO H y 

MJieKOUHTalOlllHX, OJlHaKO KX o6wee 'IHC.110 npHMepHO 8 10 paJ BblWe, 'leM, HanpH

Mep, y 'leJIOBeKa. 

ApmepUIJ.llbHQJl CUCmeMa. IlOJIHOe pa.3,lleJieHHe KpyroB KPOB006paweHH}I (pHC. 

150) JJ.OCTHrH)'TO y nTHU He TOJibKO 8 peJyJibTaTe pacna..neHH}I cep,llua Ha apTepH-

8JlbHYIO H BeHOJHYIO IlOJIOBHHbl, HO H 6JiaroJJ,apjl HC'leJHOBCHHIO 11eso'1 JJ.YrH aopl'bl. 

Bonbwon Kpyr Kposoo6pameHH}I Ha'IHHaeTCji npasoH JlYl'OH aOPTbl (2; arcus aortae 

dexter), OTXOJUIIUCH OT JieBoro JKe.JT)'JJ.O'lKa. 0CHOBaHHjl OTXO.lUl.lUHX OT Hee COHHblX H 

DOJJ.KJllO'IH'IHblX aPTCpHH KaJK.IJ.OH CTOpOHbl 061.eJlHHeHbl B 6eJblM}IHHble aPTCPHH ( 4; 
a. innominata), 6oJiee TOJICTble, 'leM npOJJ.OJDKCHHe JJ.yrH aOPTbl. 0HH OTBeTBJl}llOTCji OT 

caMOro OCHOBaHH}I JJ.yrH, npaKTH'ICCKH MC:lK.LlY npe,llcepJJ.H}IMH, H KaJK.Il<UI pacnaJ].aeTCji 

Ha o6myio COHH)'IO (5; a. carotis communis; y MHOfHX IlTHU OHa aCHMMCTpH'IHa HJIH 

J].a)Ke e,llHHH'IHa) H UOJlKJllO'IH'IHYIO aPTCPHH (6; a. subclavia). 06wru1 COHHajl apTepIDI 

JJ.CllHTC}I Ha BHYTPCHHIOIO H Hapy.lKH)'IO COHHble aprepHH TOJlbKO B o611aCTH JaTblJIKa. 

flQllKJIIO'IH'IH<UI aPTCPWI OTJJ.ClljleT nJIC'ICBYJO aprepHIO ( 7; a. brachialis) H BXOJJ.HT B BH.D.e 

rpyJJ.HOH aPTePHH (8; a. pectoralis) e TOJIIUY JieTaTeJibHblX MblWU, TYT JKe pa.3,llBaHBWICb 

8 HHx. lfyra aOPTbl orn6aeT npaBblH 6pOHX, noeopa'IHBaeT HaJa..n H nepexO.D.HT B CUHH

HYJO aOPTY (16), KOTOp<UI Ha ypOBHe JKeJIYJJ.Ka noCJieJJ.OBaTCJibHO OTJJ.aeT JJ.Be HenapHble 

aPTCPHH K "!aCT}IM nHmeeapHTe.llbHOH CHCTeMbl ( 12), JaTeM napHble apTepHH K roHa

.na.M, nO"IKaM H Ja.D.HHM KOHC"IHOCT}IM - napy 6eJJ.peHHblX ( 17; a. femoralis) BDCPeJJ.K 

1 2 3 

.JI 

30 

29 

28 

27 

26 

2S 

24 

23 

22 

21 

20 

324 

" 
7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

PHc. 150. CxcMa kJ>OBCHOCHoA CKCTe

Mhl OTKUbl HS npHMepe nepcnCJia 
( Cotumix japonica ): 
1 - llpCMHaJI eeHa; 2 - npllll&ll JIYl1l aop
TW; 3 - nel'O'IHaJI 81JTCpHll; 4 - 6eJblMJIH
HaJI apTePHll; 5 - 06waJ1 COHHaJI apTepHA; 
6 - neBble no.nJCJJIO'IH'IHble apTepHll H 
aeHa; 7 - nne'le&ble apTepHll H eeHa; 
8 - rpy.!IHhle apTepHll H aeHa; 9 - nesoe 
npe.ncep.11He; JO - nero'IHaJI eeHa; / / -
nerKoe; 12 - apTepHM K BHYTPCHHHM 
opraHaM; 13 - aprepM11 K roHa.ne; /4 -
Ha.n'lpCBH8ll BeHa; 15 - DO'IKa; 16 -
CDMHHBJI aopTa; 17 - 6ea.peHHble apTepHll 
H BeHa; 18 - CCIUlllHWHble aprepHll H BeHa; 
19- BOPOTHall BeHano'llOI; 20- XBOCTO

BaSI aprepHll; 2 J - KOTI'IHKOB0-6pbVKee'l1Wl 
BCHa; 22 - BeHbl OT TOHKOA KHWKH; 2J -
00lll.8ll no.n83!10WHBJI BeHa; 24 - BCH8 OT 

ceMeHHHKa; 25 - ne'ICHb; 26 - BCHbl OT 

DMWeBapHTCJlbHOA l'py6KH; 27 - BOpOTH8ll 
aeHa ne'leHH; 28 - 33.llHllll nonaR eeH&; 
29 - J«eity,no'IKH cep.nua; 30 - npaaoe 
~cepnHe; 31 - nepcilHllll DOIWI BCH8 



H napy ce.na.rtHIUHhlX (18; a. ischiadica) no3a.nH. B KOHUe cnHHHaJI aopra nepexo.nHT B 
XBOCTOBYJO aprepHIO (20). Ma.rtbIA Kpyr Kpoeoo6pameHH.R nOJiyqaeT BeH03HYJO KPOBb 

H3 npaeoro )l(eJiy,notfKa cep.nua no JJero'IHOA apTepHH (3; a. puJmonalis), KOTopaa y 

MHOrHX nTHU (HanpHMep, y CH30l"O rony6.R) •3IDKaTa~ Me)!Qzy npe.ncep.llIDIMH H CKPhlTa 

HMH, a enepenH pacna.naeTCR Ha .nea o.nHOHMeHHbIX cocy.na. 

8eH03Hllil cucmeMa OTJIHtfaeTCSI OT H3BCCTHOA MR penTKllHA HenOJ1HOTOA BOPO'f

HOA CHCTeMbl notfeK H OTCYTCTBHCM THnH'IHOA 6plOUJHOA BCHbl. Or XBOCTa H Ja,nHHX 

yqaCTKOB CTCHKH 'J'e!la KpoBb OTreKaeT no ,lleyM napaM BeH, CJIIDIHHeM KOTOPblX ¢opMH

PYIOTCSI TpH cocy.na. 3TO napa BOpOTHhlX BeH TIO'leK (19; v. portae renalis) H HenapHaJI 

KOil'IHKOBo-6pbDKeeqHru1 Betta (21; v. coccygeomesenterica), KOTOpaH HanpaBJU1eTCR no 

6pbl::t<eAKe Ja.nHeA KHWKH H KOHetfHOro OTpeJKa TOHKOH B BOPOTHYJO CHCTeMY netfeHH. 

JlcHO, 'ITO OHa HeroMOJIOrH'IHa 6plOUJHOH Bette aM¢H6HH H penTHJJHit, npoxoW1meA 

no 6plOUJHOA CTCHKe Te.Ila, HH)l(e KHUJe'IHHKa. BopOTHbIC BeHbl no'leK JIHUJb 'laCTH'IHO 

pacna.nalOTCR B HH.X Ha Kanl1Jl.i1Sipb1. IlpHHRB CC.llaJlHIUHYJO BeHy ( 18; v. ischiadica) O'f 

3a.llHei:f KOHC'IHOCTH, BOpOTHrul Betta nepexo.nHT B o6myio no.ns:mOUJHYJO BeHy (23; v. 

iliaca communis), Koropru1 npHHHMaeT eme 6e.npeHHYJO eeHy ( 17; v. femoralis), BeHY O'f 

roHa.nbl (24) H CJIHBaeTCH c O,llHOHMeHHO.A BeHoA .npyroH: CTOPOHbl B Ja,nHIOIO flOJ1YJO 

eeHY (28', v. cava posterior). IlOCJJfillIDUI npoHHJblBaeT ne'leHb Ha nyTH K npaBOMY npe!l

cepu.mo. Bettbl ar mnueeapHTellbHoA CHCTeMbl ~011Hhle H 6pbDKee':IHhle - ena,nalOT B 

KOHe'IHblit 0Tpe30K KOn'IHKOB0-6pbI.IK.ee'JHOA BeHbl, o6paJyR BMecre c He.A BOpOTH)'lO 

eeHy ne'leHH (27; v. portae hepatis). 113 ne'leHH KpoBb no cKpblTblM e ee ronme ne'le

HO'IHblM BeHaM (v. hepatica) BJIHBaeTCR B 3a.llHIOIO no11y:io Betty. 3a OCTaTOK HaCTOHmeA 

6ptoWHOj;j: BeHbl y nTHU flblTaJOTCSI Bbl,llaBaTb Ha.n'lpeBHYJO BeHY (14; v. epigastrica), 

KOTOpaJI ena.naeT B o.nHy HJ neqeHO'lHblX BCH. Or nepe.nHeA 'laCTH TCJia KpoBb o6hl'l

HblM o6pa30M orretcaeT qepe3 nepfillHHe nOJihle eeHhl (31; v. cava anterior), Ka)l(.llaJI HJ 

KOTOpblx CJIHBaeTCSI HJ CJlHHCTBeHHOA KpynHoif HpeMHoj;j: BeHhl (J; v. jugularis) H no.n

KJllO'lH'lHOA BCHbl ( 6; v. subclavia), npo.nYKTa CJIHSIHHff Il.lle'leBOH BeHbl (v. brachialis) H 

rpy.ntto.A (8; v. pectoralis). B neeoe npe.ncepnHe aprepHa.rtbHaH KPOBb HJ Ma.rtoro KPyra 

npHXO.llHT no HCCKOJlbKHM KOpOTKHM JieI'OtfHbIM BeHaM (10; v. pulmonalis). 

Opraaw BWJJ,eJleHKll. IlpHCYW.HH nTHUaM BblCOKH.A ypoBeHb MeTa60JIHJMa c He

o6xo.nHMOCTblO rpe6yeT onepaTHBHOro y.na.neHH.R MeTa60JIHTOB HJ opraHHJMa. 3TOMY 
BilOJIHe COOTBeTCTBYCT BblCOKWI 3¢¢eKTHBHOCTb nolfeK flTHU, OTHOCHTe.1lbHbIA oO'beM 

KOTOPbIX ( 1- 2,6 % MaCCbl Te.1la) npeBbIUJaeT aHaJlOrHlfHble TIOKa3aTeJIH .llJl.R penTHJIHA 

H MJleKOilHTaJOW.HX. KaK H ,llJIR .npyrH.X aMHHOT, ,llJ[ji IlTHU xapaKTepHbI Ta30Bble, HJIH 

BropHlfHble, MeTaHe¢pH'leCKHe TIOlfKH (pHC. 151 ). flo CBOeMy CTpOCHHIO OHH CKOpee 

HanOMHHalOT IlO'IKY pennuIHA, IlOCKOJlbKY B HX TKaHH OTCYTCTByeT pa:meneHHe Ha 

KOPKOBbIA H MOJI'OBOA CJIOH H 'laCTH'lHO coxpaHRCTCR BOpoTHaJI CHCTeMa. fJJOMepyJihl 

(KJiy6o'lKH aprepHon) nTH'lbHX no'leK, KaK npaeHJio, MeJib'le no paJMepaM H 6onee 

MHOro'lHCJJeHHhl, 'leM y MJieKonHTaK>IUHX. Hx o6w.ee 'IHCJIO eapbHpyeT OT 30 000 y 

MeJlKHX eopo6bHHhlX TITHU JlO 274 000-353 000 y rony611 H .no I 989 000 y ,llOMawHeA 

YTKH, 'ITO e 4-15 paJ npeBOCXQll.HT aHa.nor'H'IHhle noKaJaTC11H AIUI nO'leK MJieKonH

'nlJOIUHX CXO,llHOro pa3Mepa. 

KaK H y penTHJIHA, npo.nYKTQM a30TIICTOro o6MeHa y TITHU CJIY)KBT MO'leBaJI KHC

JIO'fa, 'ITO noJBOJ1ReT HM coxpaHRTb npH ¢opMHpoBaHHH MO'IH nolfTH e IO PaJ 6onbwe 

Bllara, 'leM 3TO nocryntto MJie.t::onHTaJOW.HM. H36blTOK 3.lleK'rpOIIHTOB Y,naJijieTCff Y nTHU 

MCKJIIOlfKreJlbHO 3KcrpapeHaJibHhlM (T. e. BHCfIO'le'IHbl:M) nyreM c raneproHH'leCKMMH 

cet:peTaMH CJIC3Hbl:X H HOCOBblX )l(eJle3, KOTOpble oco6eHHO CKJibHO paJBHThl y MOpcKHX 

IITHU, HeHJ6eJKHo nornolll.llJOIUHX MopcKYJO eo.ny. 
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Piie. ISi. 0praHhl MCJ11enOJJoaoA cHCTCMhl CHJOro rorry6'1. BHJI c fipJOxa: 
A - caMeu; S - cBMKa; J - Ha!UlO'le'fHHK; 2 - ceMeHHHJC:; 3 - rtpH.118TOK ceMeHHHJCB; 4 - ceMJ1JJpOaaa; 

s - XllOaxa; 6 - 38,llHflR KHWIC3 (o6peJOK); 7- MO'leTO'iHKK; 8- .llOIIH nO'UCH; 9 - lUAHHK; JO - ao
pOHICa .sAUeBQllll; J J - ldtueBQ!l; J 2 - py.11HMeHT npasoro 11Aue8Qllll 

CTOllKH e DH.Ile ruJOTHhlX R})Ko-KpacHhlX TeJI 38HHMaIOT o6wHpHble ena.nHHbl no.11-

BlllOlllHblX KOCTeR. y ro.rry6H H MHOrHX .npymx nTHU KIDIC.lliUI nOtIKa no.npa3.ZlC11eHa Ha 

o6pa3yioWHe npo.ZlOJlbHblA PAA TpH OKpyrJible .nonH (pHc. 151, 8). MotieBiUI KHCJIOTil 

OTJIHtiaeTCJI qpe3BbltiaRHO HH3KOR paCTBOpHMOCTblO H npH MaJieRweM nOBblIIJeHHH 

KOHUeHTpaUHH Bblna,naeT B oca.nOK, <t>oPMHPYH 6eJiyio KaWHueo6pa3HYJO nacry. 0Ha 

He MOJKeT C03,llaTb CKMbKO-HH6y.nb JaMeTHoro OCMOTHtiecKoro .Zl8BlleHHJI H He MOJKeT 

conpOTHBlUITbCli pea6cop6UHH eo.nbl. B TO JKe BpeMR nOCJie.ZlHJIJI ocymeCTBJU1eTCJ1 3.Zlec& 

He TOJlbKO Ja ctieT HCXO.ZlHOI'O, 6onee BblCOKOI'O OCMOTHtiecKoro .naMeHHJI TKaHeBoA 

~KOCTH H KpoeH, KaK y penTHJIHR. CTpHcyrcTeyiomHe B tiacTH He<f>poHOB neTJIH 

feHJie .!lOnOJIHHTeJlbHO nOBblIIJaIOT OCMOTH'feC.KOe .naBJieHHe B HHTepCTHUHa.ribHOA 

TKaHH nO'fKH (Me)l(Jly KaHaJibUaMH) Ja CtICT HaKOnJieHHR conH. ilapa D,JIHHHblX MOtie

TOtIHHKOB ( 7) TJIHeTCJI no HIUCHeR noeepXHOCTH notieK K cpe.nHeMY OT.lleJIY KJIOaJCH 

(5). Motieeoro nyJblpH y nTHU HeT. 

()praHw pll3MHOlKeHHJ1. Y caMuoe ceMeHHHKH 6o6oeH..llHoR <t>oPMbl (pHc. 151, A, 
2), B 6pa'lHblif nepHOll OHH HepenKO CTaHOBRTCJI O'leHb KpynHblMH. PoJib ceMRnpoBQ!Ul 

( 4) BblnOJIHReT TOHKHR H3BHTOR BOJI&<l><>B KaHaJI, B KOTOpblR nonoeble npO.llYJCTbl no

na.naIOT tiepeJ nocpe.ncTeo PY.llHMeHTa rynoeHmHoR no'lKJt - npH.LJ.aTKa ceMeHHHK& 

(J; epididymis). CeMHnpoBO.llbl enanalOT B KJIOaK}' COBMeCTHO c MOtieTOtIHHK8MH. 

KonyJIHTHBHble opraHbl 6oJibWHHCTBOM JITHU yrpatieHbl, eepoHTHO, pa.nH o6JieJ"'leHWI 

TeJia. CnepMa nepe.naeTCJI npH cnapHBaHHH TMbKO 6naro.napH Henocpe.ncreeHHOMY 

KOHTaKTY KJIOaKaJibHhlX o6JiacreR caMua H caMKH. Ha,neJKHOCTh T&Koro onJIO.llOTBOpe-
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HJUI He CTOnpou.eHTHa: B KJia!lKaX BC'rpe':laJOTCff HeOnJIO.!lOTBOpeHHhle Jlitua. HenapHblA 

KOnyJIJITHBHhlA opraH, OTXOMlllHA OT HH)l(.Hett CTeHKH KJIOaKH, xapaKTepeH JJ.IDI He

CKOJibKHX rpynn nTHU, npeJKne ecero ryceo6pa3HhlX H 6ecKHJieBblX. 

y caMOK opraHbl pa3MHO)l(.eHHJI pa3BHThl TOJibKO Ha Jieeott CTOpOHe TCTla (pHC. 151, 
/;), npaswe )l(.e aTpO¢>HPYJOTCSI erne y MOJIO.!lbIX nTHU. lleJJO B TOM, ':ITO B cpasHeHHH c 

pa3MepaMH recHoA 6p10111Hoit no1mcrH 11Aua CJJHlliKOM KPYflHbl, a noroMy .l1.B8 ffH'IHHKa 

He MOrJIH 6bl ¢>YHKUHOHHpoBaTb 0.!lHOBpeMeHHO, ':ITO H o6yCJIOBHJIO HC':le3HOBeHHe 

O.!lHOro H3 HHX. JleBblA .Ri\ueBO.!l pa3BHT O':leHb CHJlbHO, ':ITO BnOJIHe nOHffTHO, TaK 

KaK OH OTKJla.!lblBaeT noeepx SlitUeKJleTKH o6beMHble H MHOfOCJIOitHble TPeTH'IHble 

o60JIO'IKH. TOHKasI H o6uIHpHa.R BOpoHK3 11Aueoona pacT.Rttyra BOKpyr SIH'IHHKa, OHa 

HaJle)l(.HO 3aXBaTbIBaeT ffitUelCJleTK}' noCJJe OBYJJ.ffllHH. 

JIAno . .R"Auo OTHOCHTCff K TeJlOJieUHT8JibHOMY THny, noCKOJibK}' SIAUeKJieTKa, o6-

Pa3Y!Olliasl )l(.eJJTOK, neperp~eHa JanacHblMH eewecTBaMH. Y .!lOMalllHeA KYPHUhl npH-

6JIH3HTeJJbHO noJIOBHHY MaCCbl )l(.eJlTK.a COCTaBJUleT eona; OCT8JibHa.R 'laCTb npHMCPHO Ha 

40 % npe,ll,CTaWJeHa 6eJJK.aMH, OKOJIO 60 % e Heit JaHHMalOT )l(.Hponono6Hbie eewecrsa. 

AKTHBHa.R npoTonJiaJMa c JW.POM pacno11araeTCff Ha noeepXHOCTH .s1itue1CJ1eTKH o 0611a

CTH aHHMaJlbHOl'O noJIIOCa B BH.lle HeOOJiblllOl'O IDiTHbIWK.a - 6JJaCTO,ll,HCK.a .!lHaMCTPOM 

OKOJlO 3 MM. 0nJIO,ll,OTBOpeHHe HacrynaeT B CaMOM Ha'lane SIAUeBO,ll,a, .!10 ¢>opMHPO

BaHHff TPeTH'IHblX o6oJJo'leK. HaH6oJJee rJl)'60Ka.R H3 HHX o6pa3oBaHa 6eJIKOM 6oJJee 

OJIOTHOR KOHCHCTeHUHH - KaK B 3aKpyqeHHhlX KaHaTHKaX-X8Jia3aX, COe.!lHHfflOlllHX 

noeepxHOCTh )l(.CJJTKa c nOJIIOCaMH ffitua. THnH'IHbJJt 6eJJoK - 3TO rnaBHbIM o6paJoM 

Janae 80,ll,bl, HO OH CO.!lep:JK.HT TaK)l(.e 10- 15 % npOTCHHOB. fll .!lB)'X noncKOPJIYflOBlilX 

OOOJJO'ICK O.ll,Ha IUIOTHO npHJieraeT K 6eJIJ()', ,ll,pyrru:t - K CKOpJiyne. Me)l(.Jl)' HHMH Ha 

TynOM KOHUe 111tua OCTaeTC.R BOJJlywHaSI KaMepa (nyra, PHC. 152, /(, 14), KOTOpa.R, 

)'BCIIH'IHBa.RCb B paJMepax, KOMneHCHPYeT COKpaweHHC 061.eMa 6en:Ka HJ-Ja HCnape

HKR BO.!lbl B XO.!le HaCHJKHBaHJUI, a nepe.!l BbIJiyOJICHHCM HCnOTib3YeTCff Japo.!lblWCM JVJJI 

nepeoHa'l8JihHblX .!lblXaTe.llbHblX .!lBIDKCHHA. CKop.nyna COCTOHT B OCHOBHOM HJ KPHCT8JI

JIOB yrJieKHCJJOI'O KaJibUHff c HC60TibWHM .!l06aMeHHeM Kap6oHaTa MarHHSI, ¢>oc¢>aTOB 

K8JibUHff H MarHHff, a TaK)l(.e opraHH'leCKHX MarepH8JIOB. l.fopeJ ee MHKpOCKOnH'leCKHe 

nopb1 ocymecTWU1eTCA nH¢>¢>YJHSI .!lb!XaTCllbHbIX raJOB. K KOHuy nepHona HaCHJKHBaHJUI 

CKOpJJyna CTaHOBHTCff HCCKOJlbKO TOHhWe, nocKOJlbK}' 3M6pHOH 3aHMCTByeT H3 HCC 

MHHepaJibHble semecrea npH ¢>opMHPOBaHHH CKCJieTa (He MeHee 80 % Macchi). 

Pa38HTHe. noKa onJIOllOTBOpCHHoe 11Auo .!lBH)l(.CTCff no ffiiUCBO.!lY, Ha'IHHaeTCJl 

HenOJIHOe npo6JJeHHe JHfOThl, KOTopoe 3axBaTblBaeT TOJlbKO 6JJaCTQ!lHCK. K MOMeHTY 

OTKJia!lKH ffilua OH npeepamaeTcH e 6JiacronepMY (puc. 152) - ¢>aKTH'leCKH roroeyJO K 

faCTPYJIJIUHH 6JJaCryJI)'. Ee Kpyrm.rA UeffTP8JibHblit yqacroK TaK Ha3blBaeMaA: CBCTJla.R 

o6JJaCTb ( 4; area pellucida) - CJJerKa npunonmrra Han. )l(.e.rITKOM, npHKPblBaff no11ocn. 

611acry11b1, 6JJaCTOUeJJb. OKp~a10lllaS1 ee nepn¢>epH'leCKasI TCMHa.R 0611acTh ( /; area 

opaca) nocreneHHO o6pacTaeT )l(.CJITOK, ¢>opMHPYff )l(.eJITO'IHblit MCWOK, B CTeHKax KO

roporo paHO o6paJYIOTCJI KpoeeHOCHble cocy,llbl. K.neTKH MCWKa 3axBaTblBaJOT )f;:eJITOX 

H ,ll,OCTaBJlffJOT K 3THM cocy.!laM cnoco6Hble llH¢>¢>YRnHPOBaTb eemecTBa. 

B Ha':la.i1e faCTPY.rntUHH KJleTKH nosepxHOCTHOro CJIOSI ceemoA o6.11aCTH .llBKJKYTC$1 H3 

38J1Hero crymeHHjl enepen H o6pa3yJOT nepBH':IHYIO nOTIOCKY c npo.!lOJibHOit nepBH':IHOA 

6opo3J1KOll: ( 7) nocepe.!lHHe, 3KBHBaneHTOM 611acronopa. Otcpy.«eHHblA 60Jiee pe3KHM 

KOJlbUCBblM BarIHKOM nepe.!lHHA KOHeu 6opOlC(KH Ha3blBaeTCff reHJeHOBCKHM Y3eJIKOM 

(6). Kmmrn nepeH'IHOA no.11ocKH yxoMT 'lepel 6opo3J1KY e rny6HHy, nan 3KTO.!lCPMY. 

me pacTIOJlJalOTCjl enepez:t. H B CTOpoHbl, o6pa3yff MCJO.!lCPMY. - TaK npOXOllHT npouecc 

HHeamHaunH. BnepenH OT reHJeHoBcKoro )'3CJIKa KJJeTKH ¢>oPMHPYIOT roJioettoR OT-
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Piie. 1S2. CTil,llHH pa3BHTHJI JCYPHHoro 3M6pHoHa: 
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A - cxeMa paJrneA 6.nacro.11epMbl, s - cxeMa JlBHJICCHHll ICJleTOK 8 paHHeA 6naCTWJ.epMe; B, r - cxeMa H3-

MCHCHHA 6.nacro.nepMhl B XO.Ile fllC11>YJUIUHH; Ha oOOHX pHCyHKaX nyHKTHpo&aHhl Te JICC K.llero<mhle nony

JUIUHH, cnpaea HaHeceH CTa6HJibHhlA opHeHTHP B BHJle ropH30HT8JlbHOl'O WfPHXa (8 - Kaj)THHa nepea 

OTK.lllUl.KOA ll"AUa; T - nOCJJe p83BHTHll nepBH'IHOA 6opolllKH); Ji - CXCM8TH'ICCKHA p83pe3 l!Aua C 3apo
.llhlWCM B MOMeHT JaMYKaHHll aMHHOTH'ICCKoA nOJIOCTH; I - TCMHIUI o6nacTb 6.nacro.11epMY; 2 - 30HB 

o6p8CT8HHll lKCJTl1C8; 3 - OOJ1>8HH'IHIUI 30Ha; 4 - CBCT.nlUI o6.nacn. 6.nacT0.11epMbl; 5 - o6.lracn. Cryll.ICHHll 

linacroMepoB; 6 - reH3eHOBCKHA yJC/IOK; 7 - nepBH'IHIUI 6opol!lJQl; 8 - 38PQllblW (nonepe'IHWA p83pe3); 

9 - aJIJl8HTOHC; JO - CKOp.nyna; 11 - JICCllTOK; 12 - 6enoK; 13 - BHC38PQllblWCBwlt ue.noM; J4 - B03-

JIYWH811 KaMepa; 15 - llMHHOH; 16 - cepooa; 17 - llMHHOTH'iCCKall OOJlOCTb 

pocTOK, Ja'IaTOK xop,!lhl. li.naro.nap.A YflOMJIHyroA HanpaBJieHHOCTH .ns~eHH.A KJleTOK 

TC.110 Japo.nblwa <t>opMHpyeTc.11 snepe.nH OT nepsH'IHOH 6opo3,ll,KH. YJK.e s nepsble .UHH 

HaCIDK.HBaHH.A Ha'IHHaJOT <t>opMHposaTbC.A MeJo.nepMa.TlbHble cerMeHTbl (COMHTbl), CBO

pa'IHBaeTCSI HepBHa.A TPY6K.a, <t>opMHpyeTc.A H Ha'IHHaeT coKpaw.aTbC.11 cep.nue, ro.nosa, 

a no:ac:e H XBOCT npHnO.nHHMaJOTC.11 Ha.n OKPYJKaJOW.eA (BHeJapo.nblwesoA) 3KTO.nepMoA. 

B cepe.nHHe eropblx cyroK (y .noMaUJHeH KypHUbl) s nepe.nHeH 1.1acTH ttepsttoA l"py6KH 

B BH.lle nyJblpeH npe.ncrnBJieHbl TpH OT.ne.11a MOJra (CM. c. 70, CM. pHc. 41, A). K KoHuy 

BTOpblX cyroK HX }')Ke n.ATb (CM. pHc. 41, E). K KOHUY BToporo .UH.A xopowo BblprutreHa 

no.nKosoo6pa3Ha.A fOJIOBHa.A CKJia.nKa, o6paJOBaHHa.A BHeJapo.UblllleBOH 3KTO.nepMoA 

BMeCTe C flO.UCTHJlaJOW.HM ee napHeTa.TlbHblM JIHCTKOM MeJo.nepMbl (nOJ)Ke flO.llBJI.lleTC.11 

&Ha.TIOfH'IHa.11 XBOCTOBa.11 CKJia.nKa), - HllCT <t>opMHpOBaHHe .nsyxCJIOHHOH OOOJIO'IKH 

BOKpyr Japo.nblwa - cepoJbl (pHC. 152, )(, 16; Hap}")l<HblH CJIOH) H aMHHOHa (15; BHY

TpeHHHH CJ10A). Ha -rpeT&H cyrKH Ha'IHHaeT paJBHBaTbC.11 aJIJ1aHTOHc, Japo.nblwesblA 

MO'Iesott nyJblpb (9), stte.np.11JOw.HAc.11 s npoMeJKyroK Me)KJly CJIOSIMH. B no speM.11 y 

Japo.nblUJa no.llBJI.lllOTC.11 UO'IKH KOHe'IHOCTelt - Ja'IaTKH B BH.lle He60JlblllHX COCO'IKOB. 

BpeMeHHO <t>opMHPYJOTC.11 5 nap BHcuepa.ribHblx me.11eA, HJ KOTOpblX nepe,!lHJl.A (6pbl3-

ran&ue) coxpaH.ACTC.A B Ka'IeC'TBe 6apa6aHHOA flOJJOCTH. 
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Tiepeoro anoxa npH BHJIYTI "~""" nTJ{qHA 3M6pHoH c.nenaTb He MO)Kt'T H3-3a cnox:
HOCTH ceTH .llhlxaTe.JibHbIX nyreA (6poHXOB H napa6poHXOB), KOTOpaR oceo6mK.naeTCJI 
nocTeneHHO, y UblruteHKa - B TelfeHHe 2-3 .ntteA, Kor.na aMHHOTHlfeCKaR :lKHJJ.KOCTb 

nornolllaere.11 H3 Hee KPOBhJO. 3M6pHOH nblTaeTC.11 .nhluJaTb eo3,llyxoM cttalfana H3 eo3-

JzyUIHOH KaMepbI JIHUa, a B TelfeHHe nOCJJe.UHHX cyroK - aTMoccpepHbIM BOJ.llYXOM lfepe3 
OTBepcTHe B CKop.nyne (npoKJieB), c.nenaHHoe npH noMOlllH ocrporo H3BeCTKOBOro •JIA

ueeoro 3y6a• Ha eepurntte eepxtteA lfeJIIOCTH. napaJL11enbHO 6naro.nap.11 .UblXaTenbHhlM 
.nBH)l(eHH.ffM ocraTolfHhlH )l(eJITOK BT.RrneaeTCJI e 6pK>WHYJO nOJioCTb. Henocpe.ncmettHo 

nepe.n BbIJlyruteHHeM nreHeu noeopa'IHBaeTCJI OKOJIO ,ll.IIHHHOH OCH JIHUa H npope3aCT 

CKOp.11yny no KPYT"Y MHO)l(ecTBeHHblMH npoKOJlaMH npH fiOMOlllH JIHUeBOro :JY()a, 3aTeM, 

ynepwHcb HOraMH, BblllaBJIHeaeT KPYfJIYJO KpbIWelfKY. 
KpoeeHOCHaJI CHCTeMa Japo.nhlwa npeTepneeaeT e xo.ne pa3BHTIUI rny6oKHe npeo6-

pa3oeaHHJI. Ha paHHHX cra.nHJIX pa3BHTH.ff cep.nue, HMeJOlllee BH.ll HJornyroA TPY6KH, 
nOJIYlfaeT KPOBb no napHblM KIOBbepOBbIM npOTOKaM (pHC. 153, 1) (H3 Kap.nHHaJibHblX 

sett) H ttenapttoA )l(eJITO'IHOA eette ( 11 ). Bnepe.n OHO nocblJlaeT napHYJO nottalfany 

6pJOWHYIO aopl)' (JO), .naK>lUYJO K napHbIM KOPH.SIM cnHHHOA aopTbl aprepHaJibHble 

JIYl'H - lfeJIIOCTHYJO, nO.ll'h.ff3bllfHyA H lfeTblpe )l(a6epttble. Or CfiHHHOA aOJ)Tbl OTXO,WIT 

Jl:CJITO'lm.le aprepHH ( /2) H nynO'IHble ( /5) K opraffY .llblXaHHJI - aJIJiaHTOHcy ( /4). 

1J 12 

2 

1/ 10 

A 

J 4 

9 

JO 

29 

28 

5 

27 

6 

7 
25 

PHc. 153. Oco6eHHOCTH JCpOB006paweH1U1 JCYPHHoro JapQ111i1wa: 

22 

24 

J 

A - CXCMa JCpOBCHOCHOA CHCTCMbl Ha paHHCA CTaD.HH pa3BHTHR; 5 - CXCMS .llYT aopn.i HS fiOlAHHX CTil.llH

RX, BH.n CHHJy, nyHKTKpoM noKS38Hbl paHO HC'lCJBIOWHC COCYllbl, H3CJICJ1HC pb16oo6pa3HblX npCJ1KOB, 

PHMCKHMH UK$paMH npoHyMepoBaHbl CJle.llbl iu6epHblX aprepHaJibHblX ayr: I - KJOBbCp<>B nporoK; 2 -
CKllaD.Ka 3MHHOHa; 3 - cnHHH8Ji aopTa; 4 - nepe,nHlUI KapitHHaJlhH8Ji BCHa; 5 - JIYI'H 30PTbl; 6 - o6IUU 

COHH8Ji aprepHR; 7 - 3HTOJJ.CpMa; 8 - JKCJITO'lHblA MCWOK; 9- JKCJIYJlO'ICK; JO - npeJtcepJlHC; I I - Jl(CJl

TO'IHIUI BCHa; 12 - JKCllTO'IH8Ji aprepHR; /J - nynO'lH8Ji BeHa; /4 - 1\11./13HTOHC; 15 - nynO'lH8Ji aprepHll; 

16 - JallHllR K8pJlHHaJlhH8Ji Betta; I 7 - o6WBJ1 coHH8Ji aPTCPHR; 18 - 'leJllOCTH8Ji aprepHanbH8Ji Jlyra; 

19 - nO.llbJl3&NH8Ji aprepHanhH8Ji Jlyra; 20 - KopeHh cnHHHoA aOPTbl; 2 I - JlCBblA 6oTll1l.llOB nporoK; 

22 - JlCBall JlCf'O<IHWI aprepKR; 23 - o6WHA CTBOJI JlCfO'lHblX aprepKA; 24 - OTpClOK JlCBOA a)'rK aopn.i; 

25 - npa&aR .ayra aopTbl; 26 - npaBWI nefO'IH8Ji aprepHJ1; 2 7 - npaBblA 6oTalulos nporoK; 28 - 6eJWMllH

HU aprepHll; 29 - flQllKlllO'llf'IHlUI aprepHJI; JO - pa311.BOCHH&JI 6pJOWH&JI aopn 
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Or aJl.llaHTOHCa B KOHeqHhd\ yqaCTOK )ICC}IT()qHoR seHbI IlPHXQLlHT nynoqmu1 BeHa ( /J). 
fieqeHb <l><>PMHpyeTCSI Il()'.l}Ke BOKpyr 3TOJ'O yqacTKa, KOTOpbIH WyHTHpyer ee BOPOTH}'IO 

cHcreMy, cf>opMHPYR o6xonHoR nYTb, •BeHoJHbIH npoToK ... K Hcxoey 7-ro .llHSI cepnue 

CTaHOBHTCSI 'leTblpeXKaMepHbIM: ero pa3Jl.eJU1eT npo.llOJlbHWI neperopoJI.Ka, npo6oneHHWI 

MeJK.U.y npencep.llHSIMH OBa.TlbHbIM OTsepCTHeM. 

AprepHaJibHWI KPOBb OT aJ111aHroHca CKBOJb ynoMffHYTblR wyHT neqeHH nonau.aeT e 

neqeHO'IHYJO BeHy, .lla.Tlee B JMHIOIO nonYK>, HO TYT BCTpe'laeTCSI c BeHOJHOH KPOBblO H 

K cepmzy npHXO.llHT CMeWaHHOH. \{epeJ npasoe npencepnHe H npaBblH )Ke.JIY.llO'leK OH8 

nonanaer e nel'O'IHYJO aprepHK>, HJ KOTopoR no'ITH nMHOCTbK> nepe6pacb1BaeTCSI .llBYMJI 
60'ra.JIJioBbIMH npOToKaMH (21, 27; ductus Botalli, HJJH d. arteriosus; CM. c. 209) e npa

BYIO nyry aOPTbI H s cnHHHYIO aopTY (nerKoe He cPYHKUHOHHpyer). Ho s 6eJblWIHHhle 

aprepHH, KOTOpbie OTBeTBJHllOTCSI OT npaBOH .llYfH aop'Tbl nepen enaneHHeM OOTaJIJIOBblX 

npoToKoB, ynoMRHYTWI cMewaHHaSI KPOBb nonanaeT HHbIM nneM. HJ npaeoro npen

cepnHSI qepeJ ynoWIHYTOe OBa.TlbHoe OTBepcTHe oHa nepexo.llHT e neeoe npencepnHe, 

)laBJieHHe B KOTOpOM Ma.TIO HJ-Ja CJia6oCTH npHTOKa KpOBH OT JierKHX. 0rCIO.lla KpoBb 

qepeJ neebIH )Ke.JIY.llO'leK nocTynaeT e 6oJibWOH Kpyr. B KOHUe HHicy6auHH no Mepe 

BKJIIO'leHHSI Jiel'O'IHOJ'O )lbixaHHSI H aTpOcPHH a.JIJiaHTOHllHOJ'O Kpyra 60Ta.JIJIOBbI npo

TOKH see CHJlbHee JaJKHMalOTCSI rJianKOA M}'CKyJiaTYPOH, Ma.TlblA Kpyr KpoBoo6paweHIDI 

HailOJIHSleTCSI BCe JIY'fWC, .llaBJJeHHe B 060HX npencep.llHSIX BbipaBHHBaeTCSI, TOK KpOBH 

qepeJ OBaJibHOe OTsepcTHe npeKpawaeTCSI H OHO nocreneHHO JapacrneT. YcrnHaBJJH

BaeTCSI xapaKTepHoe .llJISI BJpOCJiblX nTHU HecMewaHHOe KJ>OB006paweHHe, «BeHOJHbilt 

npOToK,. TaK)Ke nocTeneHHO JapacrneT. 

IlOCT3M6pHOHaJlt.HOe pa3BHTHe. fiTHU:bI paJH006paJHbI no npO,llOJIJICHTeJib

HOCTH HHJlHBH.llYa.TlbHOro paJBHTHSI H no ypoBHIO, KOTOporo OHO ycneeaeT .llOCTH'lb 

K MOMeHTY BbIJiynJieHHSI. y BblBO.llKOBbIX, HJIH JpenopoJK.U.alOlUHX (MaTypoHaTHblX), 

nTHU, Hanp~Mep icypoo6pa3HbIX H ryceo6paJHblX, nTeHU:bI noKpblTbI rycTblM nyxoM 

H qepeJ HeCKOJibKO qacoe nocJie BblJiynJieHHSI y:lKe MOfYT CJie.llOBaTb Ja MaTepblO H 

CaMOCTOSITeJibHO co6HpaTb KOpM. 3To COCTOSIHHe npHHSITO C'IHTaTb OTHOCHTeJibHO 

npHMHTHBHbIM, nocKOJibK}' 3M6pHoreHe3 ero HOCHTeJieH, HCnOJib3YIOlllHR 60JibWOe 

KOJIH'leCTBO )KeJITKa, paCTO'IHTeJieH, a caMOCTOSITCJibHbIR c6op KOpMa cpaBHHTeJibHO 

Ma.TIO 3¢>¢>eKTHBCH. TipoTHBOnOJIO)KHYIO KpahHOCTb COCTaBJISllOT HeJpenopoJK,!1.alO

WHe (HMMaTypoHaTHbie) nTHU:bI, Ha3blBaeMbie nTeHUOBblMH, KOTOpble BhlJiynJIJl

IOTCSI c He npopeJaBWHMHCSI rnaJaMH, MHOrHe - rOJiblMH. 3TO, npeJK.U.e scero, 

neB'IHe nTHUbI (npencrnBHTeJIH OTPSI.lla Bopo6bHHoo6paJHhle). 0HH noJiy'laK>T e 

RRue OT MaTepH MeHbWee KOJIH'leCTBO )KeJITKa H socnOJIHJllOT CBOIO OTHOCHTeJib

HYIO Henopa3BHTOCTb YJICC B nTeHUOBhlH nepHO.ll, HaXO.llSICb B KOM¢>oprn6eJibHOM, 

OTHOCHTCJibHO 6eJonacHOM rHeJJle H noTpe6JISISI 06HJibHblH KOpM, npHHOCHMblA 

pOJlHTeJISIMH. fiTHUbl HeK0Top1i1x OTPR.llOB, HanpHMep aHcToo6paJHhle, nHeBHble 

XHIUHHKH (COKOJIOo6pa3Hhle), JaHHMalOT npoMe.lK}'TOqHoe noJioJKeHHe H noJiyqHJIH 

HaJBaHHe IlOJIYBblBOJlKOBhlX. 

Oco6eHHOCTH o6MeHa ae1UeC"l'B. fiTHUhl xapaKTepHhl BblCOKHM ypoeHeM 6a-

3aJibHOro MeTa60JIHJMa (KOf.lla OHH HaxOJUrTCSI B COCTOSIHHH IlOKOSI, He nepeeapHBalOT 

nHIUY, He HcnbITbIBalOT cTpecca, He JIHHSIIOT H T.Jl.). Oco6eHHO 3TO KacaeTcSI MeJIKHX 

IlTHU, y KOTOpblX Ha e)lHHHUY o6'beMa npHXO.llHTCSI OTHOCHTe.JlbHO 6o.ribWaSI nJIOllla,u.b 

noeepXHOCTH TeJia. YcraHoBJieHo, '!TO ypoeeHb Mera6oJIHJMa y poJlCTBeHHhlX .JKHBOTHhlX 

pa3Horo paJMepa nponopu:HoHaJieH HX Macce, BOJBe.lleHHoR B creneHb 0, 73. 

fioJieT conpoBOJK.D.aeTCSI oco6eHHO 60JibWHMH 3HeproJaTpaTaMH. fiOJlCqHTaHO, 

'CffO y rony6&, HanpHMep, eoJpacTaHHe pacxo.ll8 3Hepnrn e nOJitrre MOJKCT .llOCTHran 
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20-KJ)aTHOR BeJIH'IHHLI, a y KOJIH6pH, y KOTOphlX H OCHOBHOA o6MeH 3Ha'IHTeJlbHO 

BhlWe, 11eM y n.pyrux rrruu, 3KcnepuMeHTaJibHO HJMepeHHoe YJJ.eJJbHoe noTpe6.n:eHHe 

ICHCJIOpon.a }'l'eJJH'IHBaeTCJI DO'fiH B 6 pa3. 

8b1COKHR yposeHb 06MeHa sewecTB B COl.feTaHHH c 3cPcPCKTHBHblM cpeJJ.CTBOM 

cPHJH'leCKOA TepMOperyJIJIUHH - nepbeBblM noKpoBOM - o6ecnel.fHBaeT nocTOJIHCTBO 

TeMnepayYJ>bl TCJJa fITHU - HX roMoRorepMHOCTb. 0D.HaKO, KaK H y MHOfHX MJICKomrra

IOWHX, 3Ta roMoRorepMHOCTb OTHOCHTCJlbHa H 38BHCHT OT xapaKTepa aKTHBHOCTH DTHU 

(COH, 6on.pcTBOBaHHe, flOJieT) HJIH He6JiaronpIDITHOI'O COl.feTaHIDI BHeWHHX YCJlOBHR 

(arcyTCTBHe flHIUH, HHJKHe TeMnepayYpbl OKp~IOWeA cpeJJ,bl) . .ll.ml oco6eHHO MeJJKHX 

IITHU c orpaHHl.feHHblMH peJep&aMH xapaKTepHO Bfla.rtCHHe B HaCTOJllUYIO JleTaprnJO c 

nOHH:lKCHHCM TeMnepayYpbl TeJia H MHOroKpaTHblM CHH:iKeHHCM ypoBHSI MeTa60JIHJMa. 

TaK, y HCKOTOpblx BH.ll.OB Ko11u6pH e nyCTblHsrx CUIA so epeMSI HOl.feBKH TeMnepaTYPa 

TeJJa noHH.lKBeTCSI c 41 n.o 19°, a o6wuA ypoeeHb o6MeHa eewecTB CHHxaeTCH e 28 pa3. 

llepHblit CTpIDK (Apus apus) MOXeT I'OJIQllaTb B Tel.fCHHe 5 JJ.HeA, npeKpawwi Ha epeMSI 

DJIOXOA nofO)I.bl BCSIJ<YIO aKTHBHOCTb. IlpH 3TOM TeMnepaTYJ>a TeJJa CHH.lK8eTC51 Ha 20 ·c. 
a ypoBeHb o6MeHa - Ha 80 %. Cxon.Hble npoSIBJICHHH, nonyqHBWHe HaJBaHHe reTepo

repMHOCTH, o6Hapy:iteeHbl H y o6blKHOBCHHoro KOJOJJ.OSI ( Caprimulgus europaeus). 
MexaHHJMhl npoTHBOCTORHH.11. nepeoXJia}KJleHHIO HJIH neperpeey (onacHoMy yxe 

npH npeeblweHHH HOPMbl Ha 2 "C) y nTHU n.ocTaTO'IHO npocThl H eCTecTBeHHbl: Ja-

1.llKWWICb OT nepeOXJia}KJlCHHSI, OHH 831>epOWHBalOT nepbSI H HaKpblBalOT HMH 11anbl, 

qro CHHxaeT norepH TeIUia Ha 12 % (y .IlOMaWHeA KYPHUbl). B XOJIOJJ.Hble ceJOHbl y 

IITHU JaMeTHO }'l'eJIHl.fHBaeTCSI IUIOTHOCTb nepi.eeoro noKpoea (HanpHMep, y CHHHUbl

JiaJOpeBKH neroM 1 140 nepi.ee, a 3HMOA - I 704 ), a TaJOKe rycTOTa nyxoshlX yqaCTKOB 

KOHTYPHOI'O nepa. 

OcHOBHoA MexaHHJM OXJia}KJlCHH.R npu neperpeee - yqaweHHoe noeepXHOCTHoe 

)lhlXaHHe (reJlJIOOT.Ilal.fa Ja C'ICT HcnapeHHJI BJiafH c noeepXHOCTH pOTOrJIOTOl.fHOA no· 

JIOCTH). Cnoco6CTBYCT IlO.!UlCp:lKaHHIO HHTCHCHBHOR TeilJIOOTJJ.al.fH H COilyrCTBYJOIUHit 

fOMOAOTepMHOCTH BhlCOKHR TeMnepayYJ>HblR rpa.ri.HeHT MC}K,lly TeJIOM IlTHUbl H BHew

HeA cpenoA. PacceAHHe TeilJla o6Jief<laJOT TaJOKe MenICHe a6c01110TH&1e paJMepbl TeJia, 

npu KorophlX noeepxHOCTb TeJia BeJIHKa s cpasHeHHH c ero o6'beMOM. HecnyqaitHo e 

COOTBeTCTBYJOlUHR paJMCPHblR KJiacc nona,uaeT 601lbWHHCTBO neBl.fHX IlTHU (npHHa.zt

JieJKaIUHX K OTpsuzy Bopo6bHHoo6paJHble Passerifonnes), 06.Jia.ua10IUHX 60Jlee BNCOKHM 

(npH6.JIH3HTeJlbHO B.llBOe) ypoBHeM MeTa60JIHJMa. 

)tnsr CHHXeHHSI TeIUIOilOTepb flTHUbl Moryr o6paJOBb1BaTb CKOnJieHH.11., B KOTO

PhlX co3.!lahc51 6oJiee 6naronpHJITHblR TeMnepaTypHblA pe:lKHM. TaK, esponeRcKHe 

KOpOTKOnaJible nHIUyxH (Certhia brachydactyla) Ja6HpalOTCSI B TpeIUHHbl n.epeBbCB 

Ha HO'iJl.er rpynnaMH no 20 DTHU. HJseCTHbl rpynnOBble HOl.fCBKH CKBOpUOB H lfepHO

rpyJJ.blX BOp06beB Ha JHMOBKaX, a TaJOKe cneUHcPH'ieCKHe IlJIOTHble rpynnHpOBKH 

(•'lepenax.H•) rHellUIIUHXCH Ha npunaRHOM Jibll.Y AHTaplITH.llbl HMneparopcKHx nHHr

BHHOB (Aptenodytesforsten) B nepHOJl JHMHHX HH3KHX TeMnepayYJ> (HH:lKe -30 "C) npH 

CKOpocTH BeTpa ,llO 200 KM/lf. 

Cnoco6HOCTb noKphlean. orpoMHble npocrpaHCTBa B noucxax nO,llXOJ151IUHX ycno

BHA .llIDI rHelllOBaHHJI H BblBe.llCHHJI nTeHUOB, MCCT c JJ.OCTaTO'iHblMH JanacaMH KOpMa, 

cosepwan. ,llJIHTeJihHhle ceJOHHble KO'ieBKH H nepenenx HJIH, HanpoTHB, npHcnoca-
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finHBaT&CJI K caMhlM paJHoo6pa3HhlM ycJIOBHJIM cyw:ecTBoeaHHJI npH ocelJ)IoM o6paJe 

JKHJHH - BCe 3TO ,neJiaeT nTHU O.UHOR HJ CaMblX nJiaCTH'IHblX H :lKH3HeCnOC06HblX 

rpynn noJBOHO'IHbIX :lKHBOTHblX. IlTHU MO:lKHO BCTpeTHTb Ja IlOJiffPHbIM KpyroM H B 

ryCTblX Jiecax MaJKHOro 11JOUH'leCKOro noJ1ca, B we6HHCTblX HJIH nect1aHbIX nyCTblHJIX 

H Ha ueHTPaJibHbIX ynHuax coBpeMeHHblX MeranOJIHCOB. Hx a.nanTHBHble BOJMO:lKHO

CTH Ka:iKYTCJI no'ITH 6eJrpaHH'IHblMH, B TO :lKe speMJI y 60JibWHHCTBa BH.nOB eCTb CBOH 

BH.ZJ.OcneuH«t>H11ecKHe npe.nnolfTeHHff - csoff 3KOJIOrHlfecKaff HHwa. BcTpelfaK>TCJI 

CJI)"taH YJKOR nHWeBOR cneUHaJIHJaUHH, T.e. npe.nnollTHTCJibHOro nHTaHHJI He60Jib

IllHM Ha6opOM KOPMOB HJIH .na:iKe scero O.UHOR paJHOBH.nHOCTbK> KOpMa - CCMeHaMH 

CJIH (y KJiecTa-eJIOBHKa Loxia curvirostro), ruw.naMH MacJIH<1HoR nanbMbl (KoJo.noR 

ryaxapo Steatomis caripensis), :JKaJiffWHMH HaceKOMbIMH (WYPKH Merops), HeKTapoM 

(KOJIH6pH) HT • .n. 0.nHaKo JJ)Iff 6oJibWHHCTBa nTHU cKopee xapaKTepHo HCnOJib3oBaHHe 

pa3H006paJHbIX KOPMOB, cneKTp H cnoco6bl OCBOeHHJI KOTOpbIX JaBHCJIT OT KOH

C11JYKUHH poTosoro annapaTa, epo:iK.neHHblX nHwe.no6bIBaTeJibHblX crepeOTHnoe H 

HIDKHTOro HH.nHBH,UyaJ!bHOro onbITa. MHorne qalfKH, HanpHMep, B TelfeHHe KOPOTKOro 

speMeHH MOryr CMeHJITb MeCTa KOPMO.U06blBaHHJI c so.noeMOB H npH6pe:lKHOA nOJIOCbl 

.no otcpecTHblX nyros, naweH H ,na:iKe ropo.ncKHX csanoK. CHHHUbl, KaK HJBeCTHO, B 

3HMHee BpeMJI JierKO nepeKJIK>lfaK>TCJI c eCTeCTBeHHbIX cnoco6oB .no6bIBaHHJI KOpMa 

Ha nHTaHHe BblBeweHHbIMH Ja OKHO npo.nyKTaMH, 6blCTpO o6yqrui:cb pacKJieBblBaTb HX 

ynaKOBJCY. HMeHHo cnoco6HOCTb K o6yqeHHK> noJBOJiffeT MHOrHM nTHUaM cnpaMSITbCJI 

c HeTpa.nHUHOHHOR .no6b111eR. HanpHMep, open-cTepBffTHHK Neophron pacKaJibIBa

eT ffRua a«t>pHKaHCKOfO crpayca, 6pocaJ1 Ha HHX KJIK>BOM KaMHH, MHOrHe .nHeBHble 

XHWHHKH H rpH«l>bl c6paCb1BalOT JIJIJI 3TOro 'lepenax c OOJibWOR BblCOTbl Ha CKaJibl, 

«t>peraTbI Fregata, noMopHHKH Stercororius H HeKoTOpble .npyrHe BH.nbI npH6eraIOT K 

KJienTonapaJHTH3MY, T. e BOpoBCTBY .no6blt1H y 6onee npHcnoco6JieHHbIX OXOTHHKOB. 

Hepe.nKo nTHUhl o6paJyK>T .nocTaTO'IHO KpynHbie MHoroBH.UOBb1e KOPMOBbie co

o6weCTBa, KaK rpH«l>bl Ha 11Jyne KpynHoro :lKHBOTHOro, CHHHUbI, nonOJIJHH H nHWyxH 

B CMewaHHblX CTaffX, spaHOBble nTHUbl, 11aRKH H T • .n. CornacosaHHrui: KoJIJieKTHBHIUI 

OXOTa oco6eHHO xapaKTepHa JIJIJI pbIOOJl,UHblX nTHU - neJIHKaHOB H 6aKJiaHOB. 

BbICOKHR ypoeeHb MeTa60JIH3Ma ITTHU H orpaHHlleHHrul BOJMO:lKHOCTb HaKaruIH:ean. 

JKHpoBble peJepBbl JaCTaBJIJIK>T HX nocTOJIHHO JaHHMaTbCJI nOHCKaMH KOpMa H no

rJIOWaTb ero B JHatlHTCJlbHblX KOJIHlleCTBaX. IlpH He.nocTaTKe HJIH OTCYTCTBHH nHIUH 

nTHUbl 6blCTpO norn6aIOT. TaK, .noMOBblR sopo6elf norn6aeT )')Ke qepeJ 67 'I roJio.nosKH 

npH BHeWHelf TCMnepaT}'Pe +29 ·c. IlpH 6onee HHJKOA H 6oJiee BblCOKOR TeMnepa

TYPe nTHUa rH6HeT ewe 6bICTpee. DOJiee KpynHbie nTHUbl HeCKOJlbKO YCTOlfllHBee K 

fOJIO.UaHHK> . .llOMaWHJIJI KypHUa, HanpHMep, Bbl.Uep:itCHBaeT 12 .nHeR 6eJ nHWH, rony6b 

HeCKOJibKO MeHbWe, a .noMaWHJIJI YTKa - 21 .neHb. KpynHble .nHeBHble XHWHHKH cno

cOOHbl o6xo.nHTbCJI 6eJ nHWH 6onee MecJ1ua, a anb6aTpoCbI - .no 28 .nHeR. Oco6eHHO 

yCTORllHBbl K rono.naHHK> nHHfBHHbl, TaK KaK HeneTaK>WHe nTHUbl MOryr HaKaJIJIHBan. 

6oJibUIHe Janacbl :lKHpa. TaK, caMeu HMnepaTopcKoro nHHfBHHa, BblHaWHBaK>wHR 

enHHCTBeHHoe JIRUO Ha CBOHX Jianax (B HK>He H HIOJle, B pa:Jrap aHTapKTH'leCKOA JHMbl), 

BblH)')K.neH nOCTHTbCJI, CKJieBbIBaJI TOJlbKO CHer KaK HCTO'IHHK BO.Ubl, H Ja Beeb nepHO.ll 

TaKoro nocTa repffeT .no 50 % nepsoHalfaJibHoR Macchi. 3a 3TO speMff OH npeo.nonesaeT 

paCCTOJIHHe .no 50 KM OT KpoMKH m,.na K KOJIOHHH, r.ne OCTaCTCJI JIJIJI yxrutrnBaHHJI, H 

TOJlbKO nOCJie OTKJia,UKH caMKOR JIRua, 62-64 ,UHeR HHtcy6aUHH, BblJTynJleHHJI nreHua 

H BOJBpaweHHJI caMKH HanpaMJleTCJI neWKOM K OKeatty. 

ll;Iff nepeJKHBaHHJI He6naronpHJITHblX yCJIOBHR HeKOTOpble nTHUbl ycTpaHBaK>T B 

IlOTaCHHblX MeCTaX Ha yqacTJCaX cnoero OCCJJ)IOro o6HTaHHJI 3anacbl KaJIOpHRHoro H 
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yCTOA"IHBOI'O K xpaHeHHIO KOpMa (opexoe, JKerry.lleR, CCMRH XBOAHhIX nopo.n). 3anaca

IOTCH H OCTaTJrn JKHBOA no6bi4H (HanpHMep, MOXHOHOrHR H )J.OMOBblA CblqH qacro c 

OCCHH 3anaca10T B .nyTIJJax TYWKH MbJllleA H nOJieBOK). 

KaK H y .llpyrnx noJBOH04HblX )l(HBOTHbIX, HcnoJib3oeattHe pecypcoe cpe.llbl co

npoeo)l(llaeTCH y nTHU ycrnttoBJieHHeM onpeneJieHHOH reppHTOpHaJibHOH CTPYKTYPhl, 

xapaKTepttoA MH Ka)l(llOfO BH.na. HaH6oJlee pacnpOCTPaHCHO y OTHU o6pa30BaHHe 

H oxpaHa I'HCJ,UOBOA reppHTOpHH B CC30H pa3MHO:lKCHHH. tfawe ecero BHa4aJie 3THM 

JaHHT TOJlbKO CaMeu, noCJie o6pa3oBaHHH 6pa4HOA napbl H npH nOCTPOHKe I'HCllla -

o6a pOllHTCJTH. necHH CaMUa MapKHpyeT JaHHTblH yqaCTOK H cy:meCTBCHHO CMH["l{aeT 

KOHKYPCHUHIO Ja TeppHTOPHIO, XOTSI H3-3a nocTeneHHOfO ynJlOTHeHHH fHC3.ZJ.OBOA 

nonyJIHUHH Otta, KaK npaBHJIO, co epeMetteM JaMCTHO cyxaeTCH. 

lfaCTO oxpaHHCMIUI fHClllOBIUI reppHTOpHH OllHOBpeMeHHO HBJUICTCH H JallUfmaeMblM 

KOpMOBblM yqaCTKOM, "ITO, B 4aCTHOCTH, xapaKTepHO llJlH MeJIKHX eopo6bHHblX nTHU. 

y nTHU, fHClllHlUHXCSI H C06Hpa!OlUHX KOpM B pa3Hb1X 6HOTonax, 06hl4HO 3HeprH4HO 

JalUHWaeTCH JIHlllb fHC3.ZJ.OB<UI TeppHTOPHH, a MCCTa c6opa KOpMa 3KCnJIYaTHPYIOTCH 

MHOfHMH oco6HMH TOro )KC BH.na 6e3 JaMeTHOro attTafOHH3Ma. TaKOBbl OTHOWCHHJI, 

HanpHMep, y CKBOPUOB, .llPOlllOB-pS16HHHHKOB, epaHOBblX ITTHU, uaneJlb H T. )J.. y KOJIO

HHaJlhHO I'HClllHWHXCH nTHU <1acro B Ka"leCTBe fHClllOBOfO yqacTJ<a oxpaHHIOTCH TOJlbKO 

Henocpe.ZJ.CTBCHHble OKpCCTHOCTH rtteJ,na (y "IHCTHKOBhlX, BCCJlOHOrHX, "laeK). 

06peTeHHe co6cTeeHHOA fHClllOBOil: reppHTOpHH, o6bl"IHO ocy:meCTBJIHCMOe CaMua

MH y 60JlbWHHCTBa BH.!lOB OTHU, conpoeo)l(llaeTCSI, nOMHMO aKYCTH4CCKHX CHfHaJIOB, 

pa3HOro po.na neMOHCTPaUHHMH, Ha3Ha"leHHe KOTOpbIX .ZJ.BOHKO. c OllHOA CTOpOHbl, 

caMeu-xoJsi:HH peBHHBo oxpattHeT ceoA rttellloeoil: yqaCTOK OT npHrne.TibUeB, 06oJHa<1ru1 

ceoe npHCYTCTBHC, a TO H arpeCCHBHO Hana.naff Ha "IYJKaKa. C ,npyroil: CTOpOHbl, B ero 

Ja,naqy exo.n.HT H npHBJieqettHe caMKH Ha JaHffTblil: yqacroK. Bb16opy noMoraer nOJioeoA 

JU{MOp$H3M B OKpacKe HJIH KOHTYJ>ax onepeHHH, He roeopH yxe 0 cneUHaJlbHblX 3BY

KOBblX CHfHaJiax y caMua, Hrpa!OlUHX pOJlb 6pa<1ttoro 30Ba (TOKOBOe neHHe). 06bi"IHO 

npH3blBHOe neHHe conpoeo)l(llaeTCH H xapaJ<TepHbJMH neMOHCTpaUHHMH. y nonHraMHblX 

BH.!lOB TaKHe neMOHCTPaUHH caMUOB "laCTO 6blBalOT rpynnoBblMH H conpOBO)l(llalOTCH 

CTbl"IKaMH conepHHKOB B npHcyTCTBHH caMOK, c KOTOpbIMH OHH BpeMH OT BpeMeHH cna

PHBalOTCH (MHOrHe KYPHHble nTHUbl, KYJlHKH). Y BH.noB co cna6o pa3BHTblM noJlOBblM 

llHMOp$H3MOM 6pa"IHblA Tatteu o6bl4HO BblnOJlHSllOT o6a naPTHepa, CHHXPOHH3HPYH 

CBOH llBH)l{CHHH (aJib6aTPOCbl, OJJYWH, DHHrBHHbl), o6MeHHB<UICb PaJJlH"IHblMH npe.n

MeTaMH (uarurn, noraHKH), HMHTHPYH KOpMJleHHe HIIH c6op rneJ,noeoro MarepHaJia. 

nOCJle 6pa"1Hb!X llCMOHCTPaUHH o6pa30BaBW<UICH napa HJlH OIUIOllOTBOpeHH<UI CaM• 

Ka (y nOJIHraMHblX BH.nOB) npHcTynaK>T K nOCTPOHKe rneJ,na. HaJHa<1ettHe nTH"lbel'O 

rHeJ,na MHOroo6pa3HO: 3TO H yKpblTHe llJlH KJla,!lKH H 6y.ny:mero BblBOllKa (y nTeHUOBblX 

OTHU); no H HHKY6aTop, B KOTOpOM «HarpeeaTeJJbHhlM 3JlCMCHTOM• CJIYJKHT TCJIO Ha

CHJKHBaK>weA nTHUbI, a yrenneHHble CTeHKH rtte3,!la HBJIHIOTCH repMOCTaTOM. 

CJlO:lKHOCTh caMoil: fHC3.llOBOil: nocTpOHKH BO MHOfOM onpe.neJlHCTCH THnOM H 

npo.noJl)l(HTe.TlbHOCTblO pa3BHTHH nrettuoe. TaK, y BbIBO.ZJ.KOBblX nTHU, 06h1<1HO 0<1eHb 

OJlOTHO HaCH:lKHBalOWHX KJlaJlKY H TCM CaMblM JalUHWa!OlUHX ee B nepHO.ZJ. HHKY6a

UHH, Bbl.llyI1HBWHeCH nreHUbl 6blCTPO noKH.nalOT rHe3llo H CJienYJOT Ja caMKOil:. B 3THX 

CJl}"ICUIX fHC3,!lOBIDI nOCTPOHKa MO:lKeT coeeprneHHO OTCYTCTBOBaTb, H si:H:ua OTKJ1aJlbl

BalOTCH np.AMO Ha rpyHT, HHor.na JIHlllb B cnerKa no.nroTOBJICHHYIO HMKY. y BH.!lOB c 

DTeHUOBhlM THnOM pa3BHTHH fHClllOBOil: nepHO.ZJ. paCTHrHBaeTCH He TOJlbKO Ha nepHO,ll 

HHKY6aUHH, HO H Ha npo.ZJ.OJl)l(}ffeJ]bHOe epeMSI pocTa H pa3BHTHH nOTOMCTBa - .no Bbl

JleTa. B nHX cny•uu1x (y 6ollblllHHCTBa rrrHU) rne3JlOBIUI nOCTPORKa Moxer .llOCTHran. 
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6onbWOA CJIOJKHOCTH, CO'leT8JI B ce6e 'lepTbl H xopowo 38MaCKHpoBaHHOfO y6CJKHl1Ul, 

·" coeepweHHoro repMocTaTa-HH1cy6aTopa. 

flo OKOH'laHHH rHe3J{OBOf'O ceJOHa reppHTOpHa.TlbHWI crpyicrypa nonyJUIUHH o6bl'IHO 

pa.JMhlBaeTc.11, H 06oe.nHHHBWHec.11 Bb1so.nKH MoryT coo6wa KopMHTbC.R Ha orpoMHblX 

reppHTOpH.RX 8 nepuo.n noc11erneJ.110Bb!X KO'leBOK. 0.nHaKO HeKOTOpble BH.llbl (cepbIA 

copoKonyr Lanius excubitor, nycTeJibra Falco tinnunculus) .naxe so speM.R ceJOHHhlX 

nepe.rreros H Ha JHMOBKaJ( npo.nomKaiOT oxpaH.RTb BO!<pyr ce6.11 He60JibUIYJO reppHTOPHIO 

B Ka'leCTBe OXOTHH'lbHX yro.nHH - HCTO'lHHKa nmueBblX pecypcos. AMepHKaHCKHA 

KPaCHOroJIOBblH )J)ITeJI (Melanerpes erythrocephalus), JHMy.11 s unaTe M3pHJieH.n, Ha

KaJlJIHBaeT OTKpblTble Janacbl .lKeJiy.neA, KOTOpble oxpaHReT c TaKOA .lKe arpeccHBHOCTblO, 

KaK H rneJ.llOBble yi1acTKH Ha cesepe CllIA. 

PaJMepbl rneJ.llOBbIX TeppHTOpHA, oxpaH.ReMhlX OT .npyrnx oco6eA csoero BH.lla 

(Ja HCKJllO'leHHeM napTHepa), MOryT sapbHPOBaTb B WHpOKHX npe.nenax - OT 3 M2 y 
cepe6pHCTOA qaHKH .no 93 KM2 y 6epKyra (Aquila chrysaetos). 

IlpHB.RJaHHOCTb K o.nHOH H TOH .lKe rtte3J{OBOH TeppHTOPHH, HJBeCTHaJI no.n Ha

J.BaHHeM «HHCTHHKTa .llOMa• (homing), MO.lKeT coxpaH.RTbC.R y HeKOTOPblX BH.llOB Ha 

npOT.R.lKeHHH HeCKOJlbKHX JleT. Oco6eHHO xapaKTepHa OHa .llJI.R .nHeBHblX XHIUHHKOB, 

aHCTOB, .npyrnx roJieHaCTbiX nTHU, MHOrHX sopo6bHHblX. KaK noKaJb!BalOT .naHHble 

KOJibUeBaHH.R, oco6eHHO TeCHO npHB.RJaHHblMH K npe.lKHHM rHeJ.llOBblM Y'faCTKaM 

OKa.JbleaioTc.11 caMUhl. Mettee npHB.RJaHbl K MeCTaM csoero po.lK.neHH.R MOJIO.nble nTH

Uhl; HanpHMep, y .nepeeeHCKHX JiaCTO'leK JIHWb 5 % MOJIO.llhlX nTHU BOJBpamaJOTC.R Ha 

npe.lKHHe MecTa. 

HeKOTophle BH.llhl CTOJJb xe npHB.RJaHhl H K JHMOBO'lHhlM reppHTOpH.RM. fioKa.JaHo, 

HanpHMep, 'ITO .llO 22 % cepe6pHCTblX qaeK e.lKero.nHo BOJepawatOTC.R Ha MeCTa CBOHX 

npHBbl'IHblX JHMOBOK B llleeuHH HJIH ,Ll.aHHH. 0.llHa OKOJibUOBaHHaJI ropHWI Tp.RCO

ryJKa (Motacilla cinerea) n.RTb JieT no.npu ecrpet1a.T1acb Ha JHMOBKe e O.llHOM H TOM 

xe ropO.llCKOM ca.ny B DoM6ee. 

CeJOHHble HJMeHeHH.R ycnoBHA CYIUeCTBOBaHIDI no6Y.lKJla10T nTHU K cMeHe MeCT 

o6HTaHH.R. 6oJiee 2/3 BH.llOB, rtte.3,.1{.RIUHXC.R s CesepHoM n011ywapHH, yneTaeT JHMO

.BaTb Ha IOr H npHMepHo no110BHHa 3THX nTHU eoJspamaeTC.11 o6paTHO. ,Ll.JI.11 Espom.1 

C)'MMapHoe 'IHCJIO nepeneTHblX nTHU COCTa8Jl.ReT He MeHee 4 109 oco6eA. 

flepe.ntm.J JanyCKalOTCff HJMeHeHHeM .llJIHHbl CBeTOBOfO .llffil H HapaCTa.IOl..l.J,HM yxy.ll

WeHHeM noro.nHblX yCJioBHH. ,Ll.ucTaHUHH nepe.neroe cocTaB.IUIJOT or HecKOJibKHX coreH 

)(HJIOMeTpOB (MHOrHe eopo6bHHble nTHUbl., .llHeBHble XHWHHKH) .no 6- 7 TblC.R'I KM 

(6ypesecTHHKH, 11acTO'IKH) H llaJKe 17 ThlCff'I KM (n011.11pHwi: Kpa'IKa Stema paradisea; 
puc. 154 ). IlpH noM nTHUhl MOryT PYKOBo.ncTBO.BaTbCff Tonorpa¢>ut1ecKHMH HaJeM

HhlMH opHeHTHpaMH, oueHHBaTb nonoxeHHe COJIHUa H CKOpOCTb ero CMeIUeHHff no 

He6ocso.ny (15°/'I), a B HO'IHOe speMff HCilOJlb30BaTb KapTy JBelllHOro He6a. y MHOfHX 

BH.llOB nepenerHblX nTHU, no-BH.llHMOMy, CYIUecTsyeT epo.lK,neHHa.11 nporpaMMa nepe

Jiera, nOCKOJlbK}' 'laCTO CTapble H MOJIO.llble nTHUbl OTnpaBJl.RIOTCJI Ha JHMOBKY B paJHoe 

BpeMff H .llOCTHraIOT 0.llHOH H TOH xe UeJIH HeJaBHCHMO. 

HecMOTpff Ha JaMetfaTeJibHYJO cnoco6HOCTb nTHU K Bb16opy .llJI.R ce6.11 no.nxo)J)IIUHX 

MeCT006HTaHHH, 60JlblllHHCTBO HJ HHX He.nOJiroBe'IHbl. 0CH08Hb!e npH'IHHbl rn6e.rrH 

nTHU - npecc XHIUHHKOB, paJopeHHe rtteJ.ll, fOJIO.llaHHe, 6oJieJHH. y KYPHHblX B 

cpe.aHeM TOJlbKO 44 % nTeHUOB BblKJleBblBaeTCff HJ ff HU, H HJ HHX 20- 50 % rH6HeT 

e nepeb1e xe Mec.11ub1 caMOCTO.RTeJibHOA XHJHH. YpoeeHb o6meA exero.nHoA cMepT

HOCTH BJPOCJlhlX IlTHU H nTeHUOB CHJibHO eapbHpyeT y paJHblX BH.llOB H COCTaBJJJleT, 

HanpHMep, y MeJIKHX eopo6bHHblX H MHOfHX ryceo6paJHhlX .no 40-60 % HJIH .nuce 



PHc. 154. Mapwpyn.1 oceHHero nepenm nOIUlpHoR Jq>a•nCH Stema paradisea. CepblM 38Kpa
meHa o6nacn. mel!lOBaHHJI 

75 %. B TO JKe speMSI' y CTpIDKeA :na BCllH'IHHa He npes1>1waeT IO%, a y HeKoropwc 

nnHrBHHOB H Tpy6KOHOCblX MO:llCeT CHH:>KaTbC.R llO 3-7 %. BblCOKa.R CMepTHOCTb o6bllf

HO KOMneHcHpyeTC.R YBCllHlfeHHeM lfHCJia .RHU B KJlaJJ,Ke H nOBTOPHblM rnelllOBaHHeM 

B TelfeHHe ceJOHa. TaK, HeKOTOpble BH.llbl CHHHU, ypoBeHb e:lKero.llHOA CMepTHOCTH y 

KOTOpblX llOCTHraeT 72 %, HMelOT .nse KJiaJJ,K.H B ceJOH no IO .RHU B KCUk.llOA, a noJIOBaJI 

3pe.1IOCTb HacTYJlaeT y ro.llOBaJiblX nTHU. 3'rn noKaJaTCllH HeO.llHHaKOBbl .llJl.R pa3HblX 

nonyJI.RQHA. HanpHMep, B Be11HK06pHTaHHH JIHWb 7 % rttelll.RIUHXC.R nap 6o11bWHX 

CHHHU .naJOT no .llBa BblBO.llKa e roll, ror.na KaK B HH.llepJiaH.llaX - 35 %. Ha 6pHTaHcKHX 

OCTpOBax ypoBeHb CMepTHOCTH ro11y60A 11a3opeBKH COCTaBJI.ReT 73 % npH cpe.llHeA 

BeJIH'IHHe KJiaJJ,KH 16 .RHU, TOr.lla K.aK B HcnaHHH - 41 % H weCTh .RHU COOTBeTCTBeHHO. 

B ueJIOM y 6o.nbWHHCTBa BHllOB ITTHU ro.llbl .llenpecCHH lfHCJieHHOCTH H MaKCHMaJibHOA 

BCllH'IHHbl (nHKH) qepeJlYIOTC.R c nepHOD.H'fHOCTblO 4- IO 11e-r. 

Pa3H006po3He, pocnpocrpaH8HH8 H o6pm JICH3HH 
C08peM8HHWX 11TH'4 

HlBeCTHWC B HaCTO.Rlllee epeM.R nrnu, coepeMCHHblX H BblMepwHX, rpynnHpYJOT 

e .u.sa no.rumacca. Tiommacc $huepoxsocTble (Saururae) BKJIIOlfaeT .u.peeHHX nTHU 

(Archaeornithes), K KOTOPblM OTHOCHTCH apxeonTepHKC, JaTeM 3HaHUHOPHHCOBblX 

(Enantiornithes) H, HaKOHeu, KOH$yulf)'COpHHCOB (Confuciusomis; CM. c. 365) c HeJIC

HblMH po.!ICTBeHHblMH CB.113.RMH. Bee cospeMeHHble np~CTaBKTCllH KJiacca OObenHH.RIOT

CR: B rpynny CoBpeMeHHble JITHUbl (Neornithes) no.!IKJiacca BeepoXBOCTble (Omithurae), 

BKJIIOlfaJOmero 29 OTp.RllOB H ttaC'IHTblBa10IUero 8 600 BH.llOB. K seepoxBOCTblM mHuaM 

OTHOCJIT H P.Rll rpynn BblMepWHX nTHll (CM. c. 367) MCllOBOro (Odontognathae) H 6011ee 

IlOlllHero speMeHH (Aepyomithiformes, Dinomithiformes). 



HQAOTPJIA APeBH8Hi6Hbl8 ITTML-'bl, 
MAM naA&OrHOTbl (Paleognathae) 
B 31)' rpynny TPa.LJ.HUHOHHO BKJIK>llaIOTCff OTHOCHTe.JibHO npHMHTHBHhle (apxaH'IHhle) 

HClleTalOWHe IlTHUbl - DeCKHJleBhle (pHC. 155 ), HJIH 6eraJOWHe (Ratitae: a<t>pHKaHCKHA 

CTpayc, HaHJJ.y, 3My, KaJyapbl H KHBH), a TalOKe 0.llHH OTJJM JleTaJOWHX nTHU - THHa

Myo6paJHhle. 0.llHO HJ npm!BJleHHA HX apxaH"IHOCTH - MaTYJ)OHaTHOCTb (CM. c. 330). 
Bee OHH co6HpaK>T OTHOCHTeJlbHO Me.TIKYJO .ll06bl1.1y KBK .lKHBOTHoro np0Hcx0Qemu1, 

T8.K H paCTHTCll.bHOfO (B MeHbWeA creneHH - KHBH H THHaMY). 

PHc. 155. CKe11eT acf>pHKaHcKoro cTpayca 
(Struthio came/us): 
1 - nepBbllt rpy,llHOlt nooBOHoK; 2 - CKeJICT py
.llHMCHTapHoro KphUla; 3 - OOJlBl!lOWHllll KOCTb; 

4 - no6KOBaSI KOCTh; 5 - CCWl/IHWHU Koen.; 6 -
cpocWHCCll eepWHHbl no6KOBblX KOCTCR - BTOpH'l

HblA: JI06KOBbllt CHM!l>HJ (CJlHHCTBCHHbl.A: CJl)"laA 

cpeJlH nTHu); 7 - M8Jlllll 6epuoeaJ1 KOCTb, npH

pocwllll KOHUOM K TH6HOTap3)'cy; 8 - HHTepl'ap-

38JlbHWA: cycrae; 9 - rpyJlHHa, HC HMCIOWllll KKJUI; 

10 - KOpaJCOHJI; 11 - npHpocWHA: K KOPaKOHJlY 

ocraroK KJllO'IHUW; 12 - nonaT1C8; Ill- IV - Ho
wepa nana.uee CTOnY 

1 

Ill 
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0TptaA CTpaycooC5pa3Hwe (Struthlonlformes) 

E'JlHHCTBCHHblA npeJICTaBHTCIIh rpynm.i: - a<f>pHKaHCKHA CTpayc (Struthio came/us; 
pHC. 156, I) - HaH60JJee H3BeCTHblA BHJl H3 •men a 6ecKHJJeBblX. 3To caMaR KpynHasi: 

H3 HblHe :xarnyurnx nTHu: caMUhI a<f>pHKaHCKoro CTJ)ayca JJ.OCTHra10T e npupo.11e 2,5 M 

B BblCOTY H MaCCbl 90 Kr. CaMUhl HMelOT qepHo-6eJJ.yJo KOHTJ)aCTHYfO OKpaCKY, caMXH 

OJJ.HOTOHHhI. KpblJlhH ycTJ)OeHhI B npHHUnne TaK :JKe, KaK y JJeTalOtUHX nTHU, Ho He

eeJIHKH no pa3MepaM (CM. pnc. 155, 2), a nepMI, BKJIIO'laR MaXOBblC, He o6pa3yK>T 

npo'IHblX onaxan, nocKOJihKY HX 6opO.llKH He cueWieHbl. f PYJJ.HHa WIOCKaH, tUHTO

BHJI.HaR (CM. pnc. 155, 9). Ha JaitHnx KOHe'IHOCTHX - no JJ.Ba nan1>ua (Ill n IV). Ha

ce.iuuoT a<f>pHKaHCKHe crenu H caeaHHhI K 10ro-eocTOKY OT Caxapbl. MoHOf'aMhI HJJH 

OOJJHfaMbl. 0rKJIMblB8IOT 6 8 KpynHblX HHU (no l 400 r), ICOTOpble H8CIDKHBaIOT H 

caMUbl, H CaMKH B Te'leHHe 6 He,lleJih. 

OrPtlA HaHAyot5pa3Hwe (Rhelformes) 

Pa3JIJRaIOT JlBa BH.llll, Hacem110IUHX paeHHHbl (naMnbl) IOJKHoA AMepHKH. Or a<f>

pHKaHCKOro CTJ)ayca OTJJH'laIOTCff TJ)eXDaJiblMH 3aitHHMH KOHe'IHOCTffMH, CTJ)OeHHeM 

TaJa H He6a, HMelOT 6oJJee MeJIKHe pa3Mephl (BblCOTa He 6oJJee 1,3 M, Macca .llO 40 Kr). 
OKPaCKa onepeHHff on;HOTOHHaff, 6ypoeaTo-cepasi:. HecKOJihKO caMOK OTKJia.a1>1ea10T 

10-30 ffHU B OJlHO rHe3,llO. HaCHJKHBaeT JC./18.llKY (35-40 .llHeA) H BOJJ.HT nTeHUOB 

TOJlhKO CaMeu. 

Orpsl,A Kmyapooepa3Hwe CCosuariiformes) 

BKJIIO'laeT .11ea ceMeACTBa - 3MY (Drornaiidae) u Ka3yapoeble (Casuariidae). Or
nH'laK>Tcff TJ)exnanhIMH JaitHHMH KOHe'IHOCTRMH, PY.llHMCHTapHblMH KPblJihHMH, OT

cyrcTBHeM pyneBhlX nephCB H C.llBOCHHblMH KOHTYPHblMH nephffMH. liopo.llKH JJHWCHbl 

KPIO'IO'IKOB, H nephH o6pa3yIOT pblXJible ona.xana. 

AeCTJ)aJIHAcKHe 3My .llOCTHfalOT 1,5-1,8 MB BhlCOTY H MaCCbl Jl.0 60 KT. HaceJUlIOT 

TpaBHHHCThle paBHHHbl H OCBCTJieHHble neca, IlHTWICh <f>pyicraMH, KOpelllKaMH, TJ)aBoit. 

B 6pa'IHb1R ceJOH caMeu HJ.uaeT rpOMKHe KPHKH. MoHoraMbl. CaMKa OTIC./JaitblBaeT 

7- 12 RHU (no 650 r), KOTOphle caMeu BblCH:>KHB8eT 56 .llHeA. OonocaThlx nreHuoe 

BO.IUIT H oxpaHHIOT o6a pOJlHTCIUI. 

llnH TJ)CX BHJlOB KaJyapoB xapaKTepHO onepeHHe 'ICPHOI'O ueera c RpKO Olq)aWCH

HblMH cepeJKKaMH H roJJblMH yqacTKaMH KO:lKH Ha wee. Ha J'O}'(OBe - BblCOKHA KOCT

HblA IUJieM. Py.nnMeHTapttoe KpbUlo HeceT 3- 5 JJ.JIHHHblX roJiblX crep.JKHeA - OCTaTKH 

nepeoCTeneHHblX Maxosblx nephCB. 06HTalOT B JJeca.x HoeoA feHHeH, ceeepa AeCTpa

JIHH H Ha HCKOTOPblX COCC.llHHX OCTJ)OBax. CaMKH OTKJlaitblBaIOT 3-8 TCMHO-JeJICHblX 

llHU, KOTOphle HaCH:JKHBaIOTCH 49- 52 Jl}fJI. 

KHBn (TPH BH.llll) KaCeJiffIOT KYCTapHHKOBble 33poC11H Ha o6oHX o-ea.x HosoR 3e
JJaH.i1.HH H o-ee CT1>10aJ>T. ,llnHHa rena caMoro KpynHoro - 70 CM. Horn TPCXDaJible. 

PyJUfMeHTapHwe KpWlhff 06oJKa11eHr:.r Ka TeJie Ke6on1>UIHMH nyq.KaMH nepws. Ho:mpu 
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PHc. 156. npe.11CTaBHTC11M pa3HhlX C>Tp1ll10B COBpeMeHHhlX ITTMU: 

I - a$pHKaHCKKA crpayc (Struthio came/us), OTpJl.ll Crpaycoo6paJHble (Struthionifonnes); 2 - THHBMY 
(Crypturellus variegatus), OTpJl.ll THHaMyo6paJHblC (Tinamifonnes); 3- nOJ111pHae11 rarapa (Gavia lmmer), 
arpllJl farapoo6paJHblC (Gaviifonnes); 4 - CpeJIHJCMHOMOpcKHA 6ypeeecTHMK (Pujfinus diomedea), OTJ>Jl,!I 

6ypese<..-rHHKoo6paJHble (Procellariifonnes); 5 - HMnepaTOpcKHA nHHrBHH (Aptenodyte.s forsreri), orp.llJI 
nHHrBHHOo6paJHblC (Spheniscifonnes); 6 - a$pHKaHCKaR 3MCClllCll.Ka (Anchinga rufa), OTJ)llJl nenHKa
H006paJHblC (Pelecanifonnes); 7 - a$HKaHcKHA aHCT-paJHHR (Anastomus lamel/igerus). O'J'Pllll AHCTO
o6paJHble (Ciconiifonnes); 8 - o6blKHOBeHHIUI Bblnb (Botaurus stellaris), OTJ'll.ll AHcroo6paJHble (Ciconi
ifonnes); 9- cKona CPandion ha/iaeetos). OTpllll CoKOJJoo6pa3HblC (Falconifonnes); JO- o6blKHOBCHHblA 
p!!&IHK ( Tetraste.s bonasia), O'TJ)llJl Kypoo6paJt1ble (Galliformes); I I - nefieab lllHnYH (Cygnus olor). OTpjl.Il 
fyceo6paJHble (Anserifonnes); 12- BCHUCHOCHbllt JKypaBllb (Bo/earica paoonina), orpllll )l(ypaaneo6pll3-
Hble (Gruiformes); 13 - 06blKHOBCHHblA 6eKaC (Gallinago gal/inago), OTPll.ll PlKaHK006paJHblC (Char
adriifonnes). nOllO'J'PR.n KynHKH (Limicolae); 14 - cepe6pHCTIUI 11aAKa (larus argentatus), OTJ'll.ll PlKaH
K006paJHble, nollorpJl.ll lJaAKOBblC (Lari); 15 - o6blKHOBCHHbllt T)'nHK (Fratercu/a arctica), OTJ'llll PlKaH
K006paJHblC, IlOllOTpR.n 4HCTHKOBblC (Alcae); 16 - 6eJlo6pJOXHA p116oK (Pteroc/e.s alchata), O'TJ)Jl.ll fwiy-
6eo6pa3HblC (Columbifonnes); 17 - nonyra~ lKaKO (Psittacus erithacus), OTJ'llll nonyraeo6paJHble 
(Psittacifonnes); 18- KaJ1H<l>oPHHACKIUI KYJ(YlllKa-no.nopoJKHHK (Geoeoccyx ca/ifomianus), orpll.1I KyKYUI
Koo6paJHble (Cuculifonnes); 19- nom1pHIUI coea (Nyctea scandiaca), OTpllll Cosoo6palHblC (Strigifonnes); 
20- OOblKHOBCHHblA KOJOllOA (Caprimulgus europaeus), orpJlll KoJOlloeo6paJHblC (Caprimulgifonnes); 
21 - o6hlKHOBCHHblA CTJ'HlK (Apus apus), orpll.ll CrpH)l(eo6pa3HblC (Apodiformes); 22 - YllOll ( Upupa 
epops), OTPllll Paxllleo6pa3Hble (Coraciifonnes); 23- 6o.nblllOA necrphlA llllreJI (Dendrocopos major), OT
PR.n ,[Vrrnoo6paJHblC (Piciformes); 24 - KCllpoBKa (Nutifraga caryocatacte.s), O'TJ)Jlll Bopo6bHHoo6paJHblC 
(Passerifonnes); 25 - CBllWCHHhlA H6Kc ( Threskiomis aethiopica), OTpllll AHcroo6pa3HblC (Ciconiifonnes) 

TllH}'TC.11 BHyrpH paM(j>OTCKH B YJKHX KaHaJiax (rny60KHX 33MKHyn.ix )KCJJ06Kax) .no 

KOHUa D.JIHHHOfO, CJiefKa H30fH}'TOfO KJTIOBa, mcpYJKCHHOfO B OCHOB3HHH DJH1HHblMH 

•lUCHfHK3MH». 06pa3 )1(}{3HH HOl.IHOii:. nHT3IOTCSI npeHMYIUCCTBCHHO qepBSIMH H JIH

l.IHHKaMH HaCeKOMblX, KOTOpblX 0TblCKHB3IOT, nO-BHll:HMOMy, c TIOMOIUblO OOOHJIHHJI. 

CaMKa OTKJla,nblBaeT B Hope .nsa peKOPJJ.HO KPYTIHblX S11tua (no 11 % MaCCbl Te.113 MarepH), 

XOTOpble H3CIDKHBaeT 75 - 80 .UHeit. 

0Tp51A TMHaMyo6pa3Hwe (llnamlformes> 

Orpu BKJUO'laer 42 DH.Ila, 3HJlCMHl.IHhlX .lJ)UI f())l{ffoD H UeHrpiulbttoD AMepHKH, 

npHMep - Kpacttorpy.nblA cKpblTOXBOCT ( Crypturel/us variegatus, pHc. 156, 2). Jle

TaJOT IlJIOXO H HCOXOTHO. no CrpOCHHIO HC6a H3TIOMHH3IOT H3HJJ,yo6pa3HblX, HO KOH

TypHble nepbSI ycrpOeHbl HH31.1C. no TIHTaHHIO H THTIY fHC3,llOB3HH$1 B UeJIOM CXOD.HH 

c KypHHblMH, HO norpe611S110T MCHbWC paCTHTC1lbHhlX (oco6eHHO JIHCTOBbIX) KOPMOB. 

HacHXHeaer KJUl.llKY (19-20 .nHeD) H BO.llHT nreHUOB caMeu. 
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HaAOTP51A TMnM"IHW8, MAM HOBOHiC5HW8, mMt.p.I 
(Neognathae) 

0rpRA rarapoo6pa3Hwe (Gavllformes) 

Pa.JJIH'lalOT l1JITh BH.llOB. ,LJ.ocTaTO'IHO KPYTIHble nTHUhl c .IJ.JIHHoA rerra .no 60- 85 CM 

H Maccoii .no 4 Kr, KaK nomrpHaH rarapa (Gavia immer, pHc. 156, J). no cywe <t>aK

TH'leCKH noJIJalOT Ha 6pioxe, Bbl6HpalOTcSI Ha 6eper TOJlbKO .llJISI rne:moeaHHSI, HO JaTO 

npeKpaCHO n.naBalOT H HbipSllOT, o6bi'IHO OCTaBaHCb no.a eo.noii .no 30-40 c, a HHor.na H 

.no 3 - 5 MHH. IlpH 3TOM HCnOJib3)'10T TOJlbKO Ja,llHHe KOHe'IHOCTH c TJ)eMsi: naJibUaMH, 

coe.nHHeHHhIMH nepenoHKOA. BcTPeqaioTcsi: no eceA yMepeHHOA H apKTH'leCKOH JOHe 

CeeepHoro noJiywapHsi:, npeHM)'llleCTBeHHO Ha npecHhlX eo.noeMax. IlHTaJOTCsi: pbr6oA, 

6ecnoJBOHO'IHblMH H JeMHOBO.llHhlMH. MoHoraMbI. HerJiy6oKY1Q JIYffKY rne:ma (y caMoA 

eo.nbl) cJierKa BhlCTHJiaioT TJ)aeoA HJIH eo.nopocJISIMH. B KJia.nKe .nea npo.noJiroeaTblX 

si:Aua nsi:THHCTOA oKpacKH. HacH:>KHBalOT o6a po.nHTeJISI 25- 29 .nHeH. BhVIynHBWHecsr 

nTeHUbl Ha'IHHalOT nJiaBaTb B TOT :llC:e ,neHh, a 'lepeJ 2-4 ,llHSI Y:lle:e HbipSllOT. farapbl 

C'IHTalOTCSI O,llHOH HJ HaH60J1ee .npeBHHX rpynn cperut coepeMeHHblX nTHU, HJBeCTHbl 

c Me.TIOBOI'O nepHo.na. 

0rpRA noraHKoo6pa3Hwe (Podlctpedlformes) 

PalJIH'laIOT 21 BH.ll e npe.nenax o.nHoro ceMeAcTea. IlTHUhl cpe.nHero paJMepa c 

CHJlbHO C.llBHHyrblMH Ha.Ja.n JianaMH, 'ITO npaKTH'leCKH JIHlllaeT HX cnoco6HOCTH nepe

.llBHraTbCSI no JeMJie. 3aTo xopowo nJiaeaioT H Hblpsi:IOT. Ha Jianax nepenoHoK HeT, HO 

KaJK)l.blA HJ 'leTblpex naJibUeB CHa6:i1C:eH OT,lleJibHOA ynpyroA OTOPO'IKOli, <t>opMHpysr 

Y.IJ.JIHHeHHYJO JionacTh, xeocToeble nepbsi: YKOPO'leHbl H npaKTH'lecKH He Bhl.lle.TISllOTCSI 

cpeu.H coce.nHHX KOHT)'PHbIX. OnepeHHe Msi:rKoe, fL!IOTHoe, e 6pa'IHblH ceJoH npHHHMaer 

HapSl,llHy!O OKpaCKY. 06HTaTeJIH yMepeHHOI'O nosi:ca - nepeJieTHble nTHUbl, TJ)OnH'le

CKHe BH.llbl oce.IJ)lbl. MHorne pacnpocTJ)aHeHhI ececeeTHo, Ho e lO:i1C:HoA AMepHKe HB 

BblCOKOropHblX OJepax cymecTBylOT 3HJieMH'IHble BH,llbl. 

fHe:ma C'fPOSIT Ha eo.ne e BH.ne fL!Iaeyqero nJIOTHKa, si:Hu e KJia.nKe OT 3 .l{O IO. IlreH

Ubl ebL'IynJisrioTcsi: qepeJ 3-4 He.ne.TIH JPSl'IHMH H noKphlTbIMH nyxoBbIM nepoM. CpaJY 

JKe cnoco6Hbl nJiaeaTb caMocTosi:rerrhHO, HO Hepe.nKo e Te'leHHe I - 3 He,nenh .nep:llC:aTCll 

Ha CnHHe po.nHTeneA. KpynHble nHTalOTCSI npeHMymeCTBeHHO pbI6oH, MeJIKHe - Ha

CCKOMblMH, MOJUllOCKaMH H paKoo6pa.3HblMH. 

OTPRA 5ypeaecTHMKoo6pa3Hwe (Procellarllfonnes), 
MAM Tpy6KOHOCbl8 (Tubinares) 

Pa.JJIH'lalOT 92 BH.lla, OUbe,IJ.KIDleMblX B 'leTblpe ceMeACTea; ueHTpaJibHoe HJ HHX -

6ypeeeCTHHKOBble (Procellariidae). npHMep - Cpe.IIHJeMHOMOpCKHA 6ypeeeCTHHK 

(Pujfinus diomedea, PHC. 156, 4). MopCKHe nTHUbl c .IJ)IHHOA Te.Tia OT 18 (TaA<t>yHHHK· 

6yJiheepHsi: Bu/weria) .no 90 CM (cTJ)aHCTBYIOIUHA aJib6aTJ)oc Diomedea exulans) H 

paJMaxoM KpbL'IbeB coOTBeTCTBeHHO OT 30 CM .no 3,4 M. PaM<t>crreKa CJio:lKHa no <t>opMe, 

no.npa:meJieHa Ha HeCKOJlbKO llJlaCTHHOK H JaKa.HllHBaeTCsi: MOIUHblM KplO'IKOM. OTeep

CTIUI Ho:mpeA o<t>opMJieHbl e BH.lle TPY6oK. B YJKHX H .IJ.JIHHHblX KJ>bL'IbJIX BCJIHKa .n0.11.11 
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npe.nI1.1IetfMI, B HCM .no 40 KOpoTKHX BTOpocreneHHhlX Maxoeblx nepi,ee. Tpy6KOHOCble 

BCTPC'llaIOTCll no BCCM OKCaHaM, BKJJIO'llall npHnOJillpHblC o6JiaCTH. 6011ee KpynHbIC 

npe.UC'TaBHTCJIH - am.6a'Tp0Cbl - nOJib3yK>TCll HCKJIJOllHTe.ITbHO rmaHHPyJOIUHM nOJieTOM 

(.llHHaMH'llCCKHM napeHHeM; CM. paHee c. 310), n03TOMY npH.nep:lKHBaIOTCll paHOHOB, 

r.ue nocTollHHo JlYIOT CHJibHhle BCTPbl. Ha cyme npoeoAAT TOJibKO rHe3.lloBoA nepHo.u. 

rHelIDITCH Ha CKaJIHCTblX 6eperax H HCOOJiblllHX OCTPOBax, MeJIKHe BH.nbl - B Hopax. 

MoHoraMbI. OrKJia.IlbIBaIOT JIHlllb o.nHo HHUO (anh6an>ocbl - O.UHH pa3 e 2 ro.na), Ha

cm1rneaHHe y HCKOTOpblX - 6onee 2 MCCllUCB. KopMwrcH MCJIKOH pb16oA, Ka.JlbMapaMH 

H nnaHKTOHHblMH patfJCaMH. 

0TptaA nMHrBMHOOC5pa3HW9 (Sphenlsclformes) 

8KJIJOllaCT O.IJl{O ceMeitCTBO nHHrBHHOBble (Spheniscidae) c 17 BHJI,a.MH. Pacnpocrpa

HCHbl B IO)l(HOM nonylllapHH no no6epe)KbHM AHTapKTH.nbl, naTaroHHH, ABCTPaJIHH, 

TacMaHHH, HoeoA 3eJiaH.1lHH, IO:lKHoH A<t>pHKH H HeKoTOpblM oKeaHH'llCCKHM oen>o

eaM. JIHlllb O.llHH BH.n (rarranaroccKHH nHHrBHH Spheniscus mendicu/us) BCTPCtfaeTCll K 

ceeepy OT 3KBaTopa - Ha rananaroccKHX ocn>oeax. Ll.nH ecex nHHrBHHOB xapaKTepHo 

coxpaHCHHC nO.llBIDKHOCTH MC:lK.!lY TyJIOBHIUHbIMH no3BOHK3MH, OTCYJ'CTBHC nHeBMa

TH3aUHH CKCJieTa, npeo6paJoBaHHe KpblJibCB B 11acTbl. TpH nepe.nHKX nanbua 3a.IlHCit 

KOHC'llHOCTH coe.nHHCHbl rmaeaTCJibHOH nepenoHKOH, a I naneu PY.llHMCHTapeH. KoH

$HrypauHll CHJlbHO YKOPO'llCHHOH KOCTH UCBKH Bhl,llaeT npHCYJ'CTBHe B ee COCTaBC TPeX 

IIJIIOCHCBblX Kocreit. Ho3.llpH B paM<f>OTeKe notfTH HJIH noJIHOCTbIO JaKpblTbl. KopMwrcll 

HCKJIIO'llHTCJibHO B 80.llC - 300nJiaHKTOHOM (KpHJieM), MOJlJIIOCKaMH (KaJibMapaMH) 

H pb160H. fHC3.IJ)ITCll Ha nec'llaHblX, raJIC'llHblX HJIH CKaJibHblX 6eperax, HHor.na - B 

uerny6oKHX Hopax, ycn>aHBall npHMHTHBHble rHellla HJ n>aBbl H KaMHeH HJIH HH

KY6HPYll C.Ll.HHCTBCHHOC llituo Ha Jianax (KaK, HanpHMep, HMnepaTOPCKHH nHHrBHH 

Aptenodytes forsteri; npH 3TOM nTHUbl CTOHT Ha Jibll.Y, pHc. 156, 5). HaciucHBaHHe 

.llJlHTCll 3 3-64 .llHll. no OKOHtfaHHH CC30Ha paJMHO:lKCHIDI MHOrHC BH.llbl COBCplllaIOT 

.!VlHTCJibHble MHrpaUHH B OKeaHe K MCC'TaM Hary11a. 

0rP51A neAMKOHoo6pa:ntwe (Pelecanlforrnes), MAM BecAOHOnte 
(Steganopodes) 

Bo.nHble nTHUbl, y KOTOPhlX 11JiaeaTeJibHall nepenoHKa o6'be.nHHlleT ece tfeTblpe 

RaJibUa. 0HH KOPWITCH HCKJIJOllHTCJlbHO pb16o1t, KOTOpyJO JIOBHT KaK B npeCHOit, TaK H 

e MopcKoA eo.ue. Pa3JIHtfaIOT lllCCTb ceMeAcTB c 57 BK.naMH, eecbMa pa3Hoo6pa3HblMH 

no eHelllHCMY 0611HK}', cnoco6aM oxoTbI, rHClllOBOMY pe:lKHM}'. PalBHTHe nOTOMCTBa 

ocyIUCCTBJilleTCll B OCHOBHOM no nreHUOBOMY nmy c .llOJlrHM nepHO.llOM (.no IO He.Ilcm. 

y DeJIHKaHOB) BblKapMJlHBaHHll BbIBO.UKa. 

Bbl.!leJIHeMble e oco6oe ceMeHcTBo Phaetontidae H .nWKe B no.nOTpll.ll <I>a3TOHbl -

Cpe.llHHX pa3Mepoe CBCTJIO OKpallleHHble nTHUbl c He60JiblllHM H npOCTblM no <f>opMe 

JCJIK>BOM H ,!VIHHHblM XBOCTOM BHClllHC HanOMHHaIOT qaeK. nHKHPYIOT B Mope 38 

KOpMOM Ha rny6HHY 110 MCTPa. rHCJMTCll B yx:pb!THHX O.ll,HHO'llHO HJIH HC60JlblllHMH 

11>ynnaMH, nreHUbl BblJlyI1.1IlllOTCll 3PH'llHMH H B nyxy. 
lh npe.nCTaBHTCJieit OCTaJibHblX ceMCHCTB 3TOl'O OTpll.lla HaH6o.nee apxaH'llHbl <J>pe

l'aTlil (Fregatidae), qepHblC nTHUbl c llJIHHHblMH WHPOKHMH KpWlbRMH, BHJlbtfaTblM 
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XBOCTOM H HecopaJMepHO )J.11HHHblM npjlMblM KJllOBOM, HMelOlllHM Ha KOHUe peJKO 

OTOrHyrblH BHH3 KPIO'IOK. y caMUOB cnepe.D.H Ha wee KpaCHblR nyJblpb, paJJzyBaeMblR 

npH 6pa'lHblX .aeMOHCTpauHjlX. npeKpacttble JICTYHbl, HO nnoxo nnaBalOT (3a.llHHe KO

He'IHOCTH O'leHb MaJJbl). He HblpjlJOT, .D.06blBaJOT KOpM B nOJiere, B TOM 'IHCJ!e CXBaTblBU 

ero c BOD.hi, c 3CMJIH Ha no6epe)l(bjlX, OTHHMaIOT y .npyrnx nTHU (KJienTonapa3HTH3M). 

fHe'.llUfl'Cjl paccejlHHblMH KOJIOHHjlMH Ha KpYTIHblX K}'CTax H CK.a.1lax, BblpamHBalOT 38 

CC30H TOJlbKO O.D.HOro nrettua. 

6aKJiaHOBble ( Phalacrocoracidae) - BblCOKocneuHanHJHpoBaHHble no.D.80.D.Hhle 

OXOTHHKH, KaK npa8HJIO, 'ICPHble. CHJibHblR KJllOB c KplO'IKOM Ha KOHUe n0380AACT 

HM JIOBHTb OTHOCHTCJlbHO KpynffYIO pb16y. fpe6yr 3a.llHHMH KOHe'IHOCTjiMH, HCilOJlb3)'JI 

:JKecnrnR xsocT B Ka'leCT8e pyJijl rny6HHbl. 

OnyweBble (Sulidae) - HCCKOJlbKO 6onee KpynHble pb16oJIOBbl c npnlblM KJllOBOM H 

oco6o ofrreKaeMblM TCJIOM. OHKlipyxrr c 6onbllIOH BblCOTbl H BXO,D.jlT B BO.D.Y Ha 60JlbUIOR 

CKOpoCTH, noJBOJUllOII.{eR HM eme npCCJICll08aTb .D.OObllfY no.n 80.llOR c MaHe8paMH no 

CJIOJKHoR TpaeKTopHH .no IO M A11HHOR. 

3MeeUieRKOBble (Anhingidae, HanpHMep, aQ>pHKaHCK8JI JMeeweRKa Anhlnga rufa, 
pHC. 156, 6), 06na.aa10mHe TOHKHM KJllOBOM H OXCYTHH'lbCR n08a.llKOR, 6motce K 6aKJia

HaM. npeCJle.nyIOT pb16y DOD. BOD.OR 8 HerJ1y601rnX npeCH080.D.HbIX BO.D.OCMax H HaHOCSIT 

KOJllOII.{HH y.nap, HaHH3b!BaSI .D.06hl'ly Ha KJllOB. nepe.D. npornaTb18aHHeM pb16KH JIOBKO 

no.n6pachlBaeT ee BBepx H JIOBHT 8 803.D.yxe. nTeHeu .D.OJ!ro TPCHHpyeTCjl B fHe3,lle, 

IOHfJIHPYjl KOpoTKOR naJJO'IKOA:. 

nCJIHKaHOBble (Pelecanidae) - O'leHb KJ>YTIHble l1THUlil C Ol'pOMHblMH KphlJlbjlMH, 

WHp<>KO HCnOJlb3YIOIUHe CTaTif'leCKOe napeHHe (CM. c. 310), KOTOpble, KaK npaBHJIO, 

He HblpjllOT, a J!Hlllb 8blTjlfH8aIOT BHH3 A1IHHHYIO we10, KYBblpKajlCb Ha BO.D.e 8BCpx 

XBOCTOM. nHKHpyeT Ja .D.06hl'leR TOJlbKO HaHMeHbWHR no paJMepaM 6ypb1H nCJIHKaH 

(Pelecanus occidentalis). Oco6oe opy.nHe JIOBa nCJ1HKaH08 - npocropHhlR ropnoBoA 

MellIOK. TaKOH KJllOB-Ca'IOK XBaTaeT .D.06bl'IY BMeCTe c HCCKOJlbKHMH JIHTpaMH BQllbl, 

qyo nOHIDK.aCT ero qyBCT8HTCJlbHOCTb K npoMaxy. 

OrptlA AMCToo6pa3HWe (Clconllformes) 

B 6onbWHHCTBe - KPYTIHble nTHUbl, 110 8H.ll08 KO'rophlX 061.e,aHHJllOT 8 'ICTLlpe 

ceMeRcrna. OrnH'laIOTCjl .D.JIHHHblMH HOraMH c PYJJ.HMeHTapHoR nna8aTeJibHOR nepe

noHKoA: MeJK.llY ocHo8aHHjlMH naJJbUeB. l<JI10B .D.JIHHHblR, y 6oJibllIHHCT8a - npjlMOA. 

llJeji .D.JIHHH~. 8 nonere 8b1Tj1Hyra HJIH S-o6pa3HO CJIO)l{eHa (y uanCJib). MoHOfaMbl, 

nOJIOBOR .D.HMOp<f>HJM He Bblpa)l{eH. nTeHUbl pa38HBaJOTCjl no nOJIY8b180.D.KOBOMY THny. 
MHorne BH.D.bl CKJIOHHbl K KOJJOHHaJlbHOMY rHe3,!J,OBaHHIO Ha .nepeBbRX HJIH Ha CKaJJ.ax, 

KJ>YTIHhle npe.nCTa8H"reJJH llIHpoKo HCnOJJb3YJOT CTaTH'lecKoe napeHHe. PacnpocrpaHeHlil 

BCeCBCTHO, Ja HCKJllO'leHHeM npHnOJljlPHhlX o6nacTeR. 

Ji6HCOBble (ceMeHCTBO Threskiomithidae) - IITHl..U>I Cpe.nHeR eenH'IHHbl (c MaccoR rena 

OT 0,5 .llO 2 Kr), 06Jla,llaTCJT.H MHHHOro, .zzyroo6paJHO H30rHyrOro KJIIOBa. B OCHOBHOM 

nmpe6HTCJIH MCJIKHX 6ecn03BOHO'IHblX, rnaBHblM o6paJOM B OKOJI080.D.Hb1X 6HOTOnax. 

B noHcKax .no6bl'IH npomynb1Ba10T KJIIOBOM pa3JIH'IHble cy6cTpaTbl - pbIXJlble, 8jlJKffC 

H .D.a)l{e CB060.UHYIO 80.D.Y (xapaKTepHO .D.J!jl KOJlnHU c 'ICJllOCTjlMH B BH.D.e nonaroK). 

npe.D.CTaBHTCJIH ceMeRcTBa AHcT08ble (Ciconiidae) KpynHee H6HC08blX, Macca TC1IB 

1-9 Kr. CooTBeTCT8eHHO OHH .D.06blBalOT 6onee KpynHble KOPMOBble o6'beKTbl, cpe,nH 

KOTOphlX .llOMHHHPYJOT Il0380H0'1Hble - pw6a, aMQ>H6HH, jlmepHUbl, 3MeH H MCJIKHC 



39epbKH, XOTJI BWKHblA KOMnOHeHT COCTaBJUllOT H HaCCKOMble, oco6eHHO capaH'ICBble. 

LlnHHHbIA H 4ame Bcero npJIMOR KOHH4eCKHR K.lllOB npeepameH B MaHHnymnop H 

rapnyH JI.JUI JIOBJIH pbI6bl HJIH Jlpyrnx npoeopHblX )f(HBOTHblX. A¢pHKaHCKHj\ aucT

pa3HHH (Anastomus lamel/igerus, pHc. 156, 7) cxo1V1mHMHCJ1 noll yr110M eepwHHaMH 

H30fHyTblX \feJIIOCTeR JIOBKO H3811eKaeT TeJia KpynHblX npeCHOBO)lHblX 6pIOXOHOrHX 

MOJIJIIOCKOB, npaKTH4CCKH He nospe)K.lla.R paKOBHHy. Mapa6y (Leptoptilos), OD.HH HJ 

HaH6011ee KpynHbIX npeiicTaBHTCJieR OTpR.Ua, 4aCTH4HO YI<JIOHHJIHCb OT npJIMOA KOHKY

peHUHH c JlPYfHMH OXOTHHKaMH Ha OKOJIOBO,llHYfO D.06bl'{y, pacwHpHB CBOIO KOpMOBYIO 

HHlllY 3a Ct.JCT K.llenTonapa3HTH3Ma, a TaK)f(e noope611eHID1 oT6pOCOB B HaceneHHWC 

ny1ncrax H nalla.nH. 

y uanenb (CeMeACTBO Ardeidae) KOnbeBH.ll.Ha.R o6TeicaeMa.JI roJIOBa H pe3KO Bb16pa

Cb1B8IOl.1.{8JI ee Bnepe.n CK.118.llH8JI llleJI cneUHaJIH3HpOBaHbl B H8HCCeHHH rapnyHHblX 

yn;apoB. 3'ro .;.op)')lrne• llOCTaTO'IHO 3¢¢eKTHBHO .n..ru1 OXOTbl Ha pb16y (pe:iKe - JUiry
weK, HaCeKOMblX) y)f(C npH MaJlbIX paJMepax nTHUbl, Hat.JHHa.JI or M8CCbl rena B 100 r 
(y MaJIOH BblnH, HJJH BOJ14Ka, lxabrychus). Ho'IHOA OXOTHHK, 06blKHOBCHH8JI Bblnl• 

(Botaurus stellaris, puc. 156, 8), 611aroJlapJ1 ceoeit OKpacKe H cneuHcPH'leCKHM noJa.M. 

npeKpaCHO MaCKHpyeTCJI )lHCM B TpOCTHHKOBOR KpenH. 

npe)l{.lle K 8HCT006pa3HblM npwrncmVIH TakJKe KHTOrJiaBa (Ba/aeniceps n:x), HO 

He!l8BHO no peJYJibTaTaM MOJICKYJIJIPHOro aHa/IH38 ero C6JIH3HJIH c nenHKaHaMH. CBOHM 

OfPOMHblM KJIIOBOM B ¢opMe 60THHKa OH JIOBHT Ha MCJlKOBO.!l.HblX a¢pHKaHCKHX 00110-

rax MHOronepOB H npOTOnTepoB, npH4eM, KaK H fieJIHKaHhl, cXBaTblBaeT HX BMCCTe c 

MarepHa.TIOM OKpy;tealOl.1.{et:i cpenbl, B )laHHOM CJJyqae - c oxanKOA 3CJ1CHH, B KOTOpoA 

npJl'lyTCJI ::rl'H pb16bl. 

OrpRA <l>AOMMHroo6pa3Hbl8 
(Phoenicopteriformes) 

KpynHble BblCOKHe nTHUW ('leTblpe BHD.8, Macca Tena llO 4 Kr), BHeUlHe HailOMH

HalOl.1.{He aHcroo6pa3HblX. On.HaKo y ¢11aMHHro na.nbUhl coen.uHeHhl nOJIHOA [IJlaea

TeJibHOH nepenoHKOR. llenJOCTH o6pa3YJOT BeCbMa 3¢¢eKTHBHblA Ue,QHJlbHblA annapaT 

MJI c6opa MeJIKHX eon.H&1x JKJiBOTHblX H D.a)f(e OD.HOK.lleTo'IHblX sonopoc11eA. TaKoA 

pauHOH cnoco6creyer HaKO[IJleHHIO B opraHHJMe KapOTHHOHD.OB, H36blTICOM KOTOpblX 

o6ycJIOBJICHa KpacHOB8T<UI. OKpaCKa onepemu:1. l<JJIOB peJKO 38fHyT BHH3 Ha cepe,11.HHC 

MHHbl, 'ITO OOJBMJleT BblCOKOHOfOH nruue ropH30HTaJlbHO DOllHOCHTb ero K sone 

(sepxHeA 'leJllOCTblO BHH3) H ¢opMHpyer HCDOBTOpHMblA npo¢HJib fOJIOBbl. 6o.rr1:owyio 

CfaCTb nosepXHOCTH K.lllOB8 o6pa3yeT TOJ[CTa.R HHJKHJIH 'leJJIOCTb, BMCl.1.{8!01.1.{a.sl o6wHp

ffYIO ICaMepy Hacoca c peKopn.Ho KPynHblM llllJI muu .fflhlKOM B po11H nopwH.ff. Y3K8JI 

BepXHJ1J1 4eJIIOCTb rny60KO BXOJlHT B pacmen HHJKHCH, B lllHPOKOA 30He B38HMHOfO 

XOHTaJCTa nosepXHOCTH o6eHX nOKPbIThl MCJIKHMH [1Jl0CKHMH poroBblMH WHilHKaMH, 

o6pa3yl01.1.{HMH cPHJlb'fP. 
3'rH nTHUbl Hace.1u110T npecm.ie H COJieHwe son;oeMw Eeponbl (KaMapr), Cp<mHel 

AlHH, MeJIKOBOD.bJI KacnHH, 03epa A¢pHKH H Ma.naracKapa, BblCOKoropttble ( 4 000 M 

H8,D, YPOBHeM MOpH) 80.!l.OCMbl B OOJIHBHACKHX AH.nax. fttihna crpOJIT HJ HJia B BHD.e 

BblCOKOA ICOHH'leCKOit TyM6bl (40 CM), Ha eepWHHC KOTOpOA B He6onbWOM yrny6JieHHH 

OTKJI8.llb1BaJOT en.HHCTBeHHoe HAuo. HttKY6auuH llllHTCH OKOJIO Mee.Hua. fioKpblTble 

CCpblM nyxoM nreHUbl qepe3 HCCKOJlblCO JJ;HeA co6HpalOTCH B «.ffCJJH•. oxpam1eMwe 

B3poCJIWMH 11THU8MH. 



0rp•A COKOAoo«5pa3HW8 (Falconlformea) 

O,!J,Ha HJ HaH6o.nee OOWHpHblX (274 BH.Wl) H HJBee1HblX rpynn IITHU - opJlbl, COKOJia, 

.ACTpe6a H T. n. ,llpyroe HaJBaHHe rpynnbl - .LJ.HeBHble XHWHHKH - OHH nOJIY'fHJIH 38 

CBOH anarnaUHH K OXOTe, XOTSI MHOrHe HJ HHX cneUHaJIH3HpoeaHbl B Ka'leCTBe na.LJ.aJib

lllHKOB. Pa3JlH'l8IOT OT 3 .no 5 ceMeACTB, cneuH4>H'leCKHe qepThl KOTOpblX HaBO,!l,SIT Ha 

MhlCJlb 0 B03MO)KHOM c6opHOM xapaKTCpe OTpSl.LJ.a. 

3TH OXOTHHKH JIOBSIT H }'MepwBJISllOT CBOHX :iKePTB npH nOMOWH KPYTIHblX H qpe3-

Bhl'laRHO CHJlbHblX Jian c .LlJIHHHbIMH OCTpblMH KOITSIMH, KaK, HanpHMep, y CKOnbl 

(Pandion ha/iaetus, pHC. 156, 9), BblXBaTbrnaiomeR HMH HJ BO.llbl pbI6y. npu nOMOlUH 

ocrporo KplO'IKOBH.llHOro KJllOBa OHH pa3,UeJiblBalOT .ll06bilJ)', npH:ll<:.HMaSI ee JianaMH H 

OTpblBaSI HeOOJlbillHe lf>parMeHTbl. JleCHbie OXOTHHKH, K.aK SICTpe6a, o6Jia.u.atoT CTpe

MHTeJlbHblM H MaHeepeHHblM noJieTOM 6Jiaro.napsi KOPOTKHM illHPOKHM KpbIJlbSIM H 

.LlJIHHHOMY XBOCl)'. Ho XHWHHKH OTKpblTblX npocTpaHCTB, oco6eHHO 6oJiee KpynHble, 

B TOM 'IHCJle na.LJ.aJibWHKH, OTJIH'lalOTCSI 6oJiee .LlJIHHHblMH WHPOKHMH KPbIJlbSIMH H 

KOpoTKHM oicpyrJiblM XBOCTOM; OHM cnoco6Hbl nOJJ.OJiry napMTb B BOCXO,D.SllllHX KOHBeK

UHOHHblX noTOKax BOJ,Uyxa, BblCMaTpHBlUI .no6b1'ly. Jlanbl y na.rtaJibWHKOB CJ1a6b1e, HO 

KJIIOB c Kpto'IKOM H OCTphlMH JieJBH.AMH Ha ero KpaRX 3<f><t>eKTHeHo pa.3pe3aeT npo'IHble 

TKaHH KpynHoR .no6hl'IH. 

qawe ecero caMKH KpynHee caMuoe. fHeJ.na pacnoJiaratoTCsi 061i1'IHO e Tpy.nHo.no

CTynHbIX Mecrax e BH.lle IUIOCKHX nnant>opM HJ BeTOK. HacH)l(JfBaHHe KJia.nKH Ha'IHHaeT

C.A c nepeoro siRua, H BOJpacT noCJienoeaTCJibHbIX rneHuoe pa31IH'laeTCR Ha neoe cyrox. 

Il03TOMY B CJIY'fae He.nocTaTK.a KOpMa CTapillHe nTeHUbl He BCTpe'lalOT KOHlcypeHUHH 

co CTOpOHbl MJla.LJ.illHX, a npOCTO C'bellalOT HX. BbIKapMJIHBaHHe nTeHUOB llO BblJleTa 

MO:ll<:.eT JaHHMaTh nepHO.ll llO 4 Mec.i:ruee. Tun paJBHTHSI - noJiyBblBOllKOBbIA. 

fJiaeHwe ceMetlCTea e cocTaee OTpSl.Lla 3TO Skrpe6HHble (Accipitridae), CoKOJIHHble 

(Falconidae) H AMepHKaHCKHe rpHlf>bl (Cathartidae), KOTOpblX HHor.na Bbl)leJISllOT B 

OC06bIR OTpSl.Ll. npe.ucTaBHTeJIJ'l 3TOro CeMeACTBa aH.UCKOro KOH.llOpa (Vu/tur gryphus) 
MO:lKHO C'IHTaTb caMoR KpynHoR coepeMeHHOA JteTatoweA nTHueA - no 15 Kr MaccoA 

TCJia H 110 320 CM B paJMaxe KpblJlbeB. 

Ol'ptlA Kypoo5pa3Hwe (Galliformes) 

06'bellutu1eT 6oJibWoe 'IHCJIO BH.llOB (251 ), cpe11H KOTOp1i1x ecTb pOllOHa'laJibHHKM 

o.noMawHeHHblX lf>opM, nonyAApHbie o6HTaTCJIH JoonapKoe HT. n. KypHHble - e 6oJib

WHHCTBe HaJeMHble BH.llbl, XOTSI MHOrHe HJ HHX H HO'IYIOT Ha llepeBbSIX. IlHTalOTCR 

npeHMymecTBeHHO paCTHTCllbHbJM KOpMoM - IUlOllaMH H JIHCTbSIMH. He 6peJralOT OHH 

TaJOKe 6ecnoJBOHO'IHblMH, npecMbJKatoWHMHCR. Oco6eHHO eaxeH :lKHBOTHblA KopM 

lL1Ul nreHUOB. K.ntoe KOpoTKHA, Jianbl CHJlbHble, 'leTblpexnaJible. boJlbillHHCTBO Bellil'r 

OCellJlblA o6paJ )l(H3HH; HCKJllO'leHHe COCTaBJIReT o6blKHOBeHHblR nepeneJI ( Coturnix 
rotumix) - nepeJiernlUI IITHUa (npeolloJiesaeT qepHoe Mope) H K TOMY :JKe HaceKOMOSlll

HaR. 0CTaJibHble :icypoo6paJHble JieTaJOT xoTR H 6blcrpo, HO HeoxoTHo. CaMUbl o6hl'IHO 

6blBalOT KpynHee caMOK, y MHOrHX flOJIHfaMHblX BH.llOB OHH HCKJllO'IHTCJibHO 3<f>lf>eKTHO 

onepeHbI H sip1m OKpallleHbl (lf>a.3aHbl, naBJIHH). MHorne BH.llbl eecbMa nno.noeHTbl (~o 

12-15 SIHU B KJla.rtKe). nreHUbl pa3BHBalOTCSI no BblBOllKOBOMY THny. 

CpellH Tpex ceMeAcTB oco6eHHO Jito6onbITHbl 60JibllleHorne KYPbl (Megapodiidae), 

y KOTOpblX KJ13,llKOR SIHU JaHHMaeTCSI TOJlbKO CaMeU, KOTOpblA corpeeaeT sit:tua npH 



noMOUlH BHCWHHX HCTO'IHHKOB TeMa (necoK Ha IIJUUKax, ByJIKaHH'ICCKHA neneJI, 

HO qame ecero - rHu10wa11 JIHCTea). XoTH 11aHHblA cnoco6 pa3MHoxeHHH MoxeT 

noKalaTbCH qpeJBbl'laAHo npHMHTHBHblM, c npe11eJibHO orpattu"IeHHblM ypoBHeM 

Ja60Tbl 0 noTOMCTBe (npHMCPHO, KaK y KpoKOllJt.JIOB), B HCM eCTb OCHOBaHHll BHllCTb 

pe3yJlbTaT llaJICKO Jallle,llweA cneuuanulaUHH. 3ToT cnoco6 OOJBOJillCT JlOCTH"Ib pe

KOPllHOii nepBH'IHOA M01l0BHTOCTH - 110 50 llHU Ha 01lHY KypHuy Ja ceJOH, npae11,a, 

BblJKHBaeMOCTb IlTeHUOB, IlOJibJYIOUlHXCll a6COillOTHOA caMOCTOllTCJlbHOCTblO, eepo

JITHO, OTHOCHTeJibHO HH3Ka. 

CTpe.acraBHrerlH 11,pyroro OTHOCH'reTlbHO apX3JftlHoro ceMeACTBa KpaKCOBble ( Cracidae) 

o6HT310T e TponuqecKoii AMepKKe, Ha ceeep no MeKCHKH. 3To 11,peeeCHhie nTHUhl, 

OHH JIOBKO JialalOT B JCpOHax, no KOTOpblM JIOBKO npblra10T H B KOTOPblX qame ecero 

crposrr rnel,lla. 

CTepe"IHCJICHHblM OTHOCHTeJibHO npHMHTHBHblM CCMCRCTBaM npOT1fBOilOCT3BJl.ReTC.SI 

ceMeRCTBO <l>a3aHOBble (Phasianidae), KOTOpbie rHCJ.llRTCll Ha 3eMJle H no OOJibWeA 

qacTH TaM xe co6upalOT KOpM. CeMefkTBO no.npal,lleJTlllOT Ha nHTb no11,ceMeACTB. 3To 
oo6cmeHHO <l>aJaHOBbie, JaTeM TerepesHHble (Tetraoninae, HanpuMep, o6burnoseHHblA 

p.116'IHK Tetrastes bonasia, puc. 156, 10), o6uTaTeJIH YMCPCHHoA JOHbl CesepHoro 

nonywapHH, r,lle rny60KHA CHeXHblA noKpOB CHOBa JarHaJI JICCHblC BHllhl Ha ,llepe~ 

BMI. CaMOCTOJITeJihHble no11,ceMeitcTsa o6paJyioT TaK:JKe a<PpuKaHCKHe UecapKoswe 

(Numidinae), OOKTaJOJllKe B AMepKKe lifHllC~KOBble (Meleagrinae) H aMepHKaHCKHe xe 

Jy6qaToKJ110eble J<YPOnanrn (Odontophorinae). B Poccuu rerepeBHHble (pJ16'IHK, rere

pee Lyrurus tetrl:x, r.rryxapb Tetrao urogallus) - TpaJJ:HUHOHHLle 061.eKTw OXOThl. 

0rl>t'A fyceo6pa3Hwe <Anserlformes) 

06mHpHaJI rpynna IlTHll KPYilHblX H cpellHHX pa3MCPOB, Macca TeJia KOTOpblX 

sapbHPYCT OT 200 r (MeJIKHe yrKH) 11.0 13 Kr (11e6e..Qh-lllHnYH Cygnus olor, puc. 156, 
11 ). OnepeHHe flJIOTHOe, 6e3 anrepuA. Ha JaJXHHX KOHe'IHOCTIIX qeTblpe nan1>ua, Hl 

KOTOPblX TpH COeJJ.HHeHbl nJiasaTeJihHOft nepenOHKOA (Ja HCKJllO'ICHHCM na.nUte11eA). 

Ille.II ll!IHHHaH. CTo CylJlC MHOrHe XOJJJlT HCYKJllO)l{C, HO XOPOWO IDiaBalOT H HblpRIOT. 

Ilonfh 6blCTpblit, np11M011HHeitHblit. HaceJTRJOT caMble paJHoo6pa3Hble BO.llOCMbI, KaK 

npecHble, TaK H MOpcKHe MeJIKOBOJJ,bll, COJlCHble 03epa, 3CTyapHH. 0rKJiaJJ:blB3IOT OT 

2 .a.o 15 .11uu. Tun paJBHTHH BblB01lKOBbdt Bo speWi JIHHbKH MaxOBblX nepbCB repJ110T 

cnoco6HOCTb K OOilCTy. fio .naHHbIM BHYfPCHHeA MOp$OJIOfHH H MOilCKYllHPHOfO aHa

JIHJa, ryceo6pa3Hble 6.nHJKH K KYP006pa3Hb1M H KX JJ,a)l{C o6'bell.HH$llOT B HaJJ:OTpAAHblA 

TaKCOH Galloanseres. B ux pauuoHe, KaK H y KYJX>06paJHblX, Ba)l{HOe Mecro JaHHMalOT 

paCTHTeJibHble KOpMa (leJICHb), 'ITO, BH,D.HMO, nOCJiy:lKHJIO npH"IHHOA Bbl6opa HMCHHO 

3THX nTHU B Ka'leCTBe o6beKTOB 0110MaWHHBaHHH. KpoMe Toro, OHH n0Tpe6m110T 

paJH006pa3HblC )l{HBOTHblC KOpMa. PacnpocTpaHCHbl BCCCBeTHO, 33 HCKJIK>'ICHHCM 

AHTaPKTHllbl. 
PaJJlH'lalOT JJ.Ba ceMeAC'l'Ba: CTaJiaMe11eH (Anhlmidae; TpH BHJJ.a) H YTHHble (Anatidae; 

147 BHllOB). flaJiaMe.neH - 3H.llCMHKH IOXHo~ AMepHKH, HaCeJ1.1110mue BJI3)l{Hble Me

CTOo6HTaHID1. 3To .D.OBOJlbHO KPYJlHhle nTHUbl, Macca KOTOpblX MO:lKeT npeBblWaTb 4 Kr. 

K.opMRTCff CO'IHO~ OKOJIOB01lHOA paCTHTeJlbHOCTblO, co6upalOT H 6ecnOJBOHO'IHblX. 

He IDiaBalOT, He HblP.HlOT, 3aXOllITT B BOllY s6po.n. lliHPOKO KCnOJib3YIOT CTaTH'ICCKoe 

napeHHe, KOTopoe cosepweHHO He BCTPe'laeTCR y npeJJ.CTaBHTeJieA ceMeAcTBa YTH

Hlile. y scex yTHHblX KJ'llOB CHa6xeH UeJlJlJibKblM annapaTOM H3 TOHKHX nonepe'IHO 



opHeHTHpoBaHHhlX nnaCTHHOK no tepa.RM; OH BTIOJIHC paJBHT YJKe y aBCTpaJIHACKOro 

no11ynaW1aroro rycSI (Anseranas semipa/mata), KOTOpbIH C"IHTaeTCSI HaH6onee npHMH

THBHbIM npe.ncTilBHreJieM ceMeAcTBa. OpH or$HJibTpOBblBaHHH HJ eo.nbl BJBeUJeHHblX 

fiHWeBbIX "!aCTHU "lepeJ TIOJIOCTb KJllOBa npoI'OHSllOTCSI JHa"IHTeJJbHble o6beMbl BO.llbl -

3a C"IST npo.nOJJbHOf'O nepeMeWeHHSI KpynHoro WICHCTOf'O SIJblKa-nopUJHSI H BCTpe"IHblX 

.llBH:lKeHHH "leJJIOCTeA: c BblCOKOH qacTOTOA:, HanpHMep y o6blKHOBeHHOH KPSIKBbl (Anas 
p/atyrhynchos) - .no 18 ru. y pb16oSl.llHblX yrHHblX KpOxaJidt (po.na Mergus) TIJiaCTHHKH 

JaMeHeHbl TOHKHMH poroBblMH Jy6"1HKaMH, a y JeJJeHOSl.llHbJX cpopM - ryceA H KaJapoK 

(po.noe Anser, Branta H .np.) - 6JIHJ yrna irra npH06peTa10T BHJl 11eJeHA. 

Ol'pWA >KypaaAeo6paaHwe (Gruiformes) 

0.D.Ha HJ HaH6oJJee JIPeBHHX rpynn coepeMeHHblX IITHU, HCKonaeMble OCTilTICH KoropoA 

HJBeCTHbl c 30UeHa (CM. pHC. 37). 061.e.nHHSleT npHMepHO 190 BH.LlOB, npHHa.LI.lleJK.alllHX 

11 ceMeAcreaM. OpH HecoMHeHHOM TaKCOHOMH"leCKOM e.nHHCTBe 60JJblllWI eapHa6e.rrb

HOCTb B pa3Mepax TCJJa, o6paJe :lKHJHH, cnoco6HOCTH K nonSTy, Bb16ope 6HOTOTIOB .ne

JUUOT 3TY rpynny HCKJJIO"IHTeJlbHO TIOJJHMOp¢>HOH. 3TOT TIOJJHMOp¢>HJM CBH.LlereJibCTBYCT 

0 ee PeJIHKTOBOM xapaKTepe K.aK OCTaTKe 6bUIOf'O paJHOo6paJHSI. ,lJ,eACTBHTeJlbHO, H3 

11 ceMeACTB OTpSl,lla HeMaJJO MOHOTHTIH"leCKHX, npe.nCTaBJieHHblX OllHHM-e.nHHCTBeHHhlM 

BHJlOM, TaKOBbl naCTYUJKOBble )l{)'PaBJIH (Aramidae ), CQJ'IHe"IHble uanJIH (Eurypygidae), 

Kary (Rhinochetidae). JlHlllb O.D.HO ceMeA:cTBO HbIHe 6oraTO BHJlaMH - IlaCTYUJKOBble 

( 133 eu.na). MeJIKHe BH.Llbl "!aero TIJioxo nenucrr, a Ha OCTpoeax 06wra10T eoo6we yrpaTHB

WHe cnoco6HOCTb K norrSTy, "!TO C.lleJlaJJO HX KpafiHe YSIJBHMblMH co CTOpoHbl "leJIOBeKa 

KJIH HHTpO.nyuHpoeaHHblX Jeepeit. 0rpAA pacnpoCTpaHeH ececeenm, BJlJIOTu.no npHno

JUQ>HblX o6.J'IacreH:. Cpe.mr npe.ncraeITTeJieit OCTpoBHblX cpayH MHOro 3HJleMHKOB. PaJeHTHe 

meHUOB 3a pe.nKHMH HCKJJIO"leHHSIMH ocyUJeCTBJISleTCSI no BblBO,llKOBOM)' THny. IloMHMO 

)l{)'PaBJIHHblX (Gruidae), K 3TOMY OTpSl,lly npHHalJ)Ie~T TaKHe HJBeCTHble ll>YTITihl, KllK 

IlaCTYUJKOBble (Rallidae) H ,ll,po$HHble (Otididae). 

Co6cTBeHHO )l{)'PaBJIH - caMble KpynHble npe.ncTaBHreJIH OTpAAa, MaccoA OT 2 .no 

12 KT npH BblCOTe CTOSIWeA TITHUbl .no 180 CM. Cpe.nH HHX eCTb 06HTaTeJIH OTKpblTblX 

npocTpaHCTB H JieCHble BH,llbl. ,lJ,JJHHHble HOrK H WeSI TIOJBOJIJllOT HM 3$<PeKTHBHO OCMa

TpHBaTb H o6JiaBJIHBaTb npHJeMHblA CIIOfi pacTHTCJJbHOCTH, co6HpWI 6ecn0380HO"IHblX 

H MeJIKHX noJBOHO"IHblX en110Tb .no pb16b1. Ba::itrnyio po11b e HX pauHoHe, oco6eHHO 

JHMOfi, Hll>alOT H paCTHTeJlbHbie KOpMa, B OCHOBHOM HJBJieKaeMble H3 TIO"IBbl KJJIOBOM 

Jl}'KOBHUbl H KJ1y6HH. IlO"ITH ece BH.llbl npHypO"leHbl K BJJa:lKHblM 6HOTOnaM, KpoMe 

BeHUeHOCHOfO )l{)'PaBml (Ra/earica pavonina, pHC. 156, 12) HJ acppKKaHCKOA caBaHH.bl. 

)l(ypaBJIH MOHoraMHbl, rneJ.llJITCSI 06oco611eHHbIMH napaMH, e 3a60Te o nreHuax yqa

CTBYJOT o6a po.nHTeJISI. CnapHBaHHIO npe.nwecTeyeT nbIUJHaSI uepeMOHHSI c TaHUaMH H 

cornacoeaHHblM (afITHctx>HanbHhlM) neHHeM o6oHx napTHepoe. Y )l{)'PaBJJeA coenanaJOT 

rneJ.noeoA H KOpMOBOH 6HOTOTibl, TI03TOMY B nepuo.n Bb1pawHeaHHSI nTeHUOB OT HHX 

HC Tpe6yeTcS1 HHK.aKHX nepeMeweHHA. B nepeble .nHH po.nHTeJIH KOPMSIT nTeHuoe HJ 

KJllOBa, JaTeM re co6HpalOT KOpM caMH. liJ ,llByx TITeHUOB .no caMOCTOSITCJlbHOCTH, UK 

npaBHJIO, .llOJKHBaeT JIHWb O,llHH. 

IlaCTYUJKOBble (Rallidae) - caMoe MHOJ'O"IHCIICHHoe CCMCHCTBO B OTpSl.llC, B HCM 133 
BHJla. Macca TeJla KOJ1e611eTCSI y HHX OT 40 r .no 3,2 Kr (y 60JJbWHHCTBa 100-500 r). 
Be.nyr CKpbITHblli o6pa3 JKHJHH B TIJIOTHOA npHJCMHOA paCTHTeJJbHOCTH; 0611a.naTeJIH 

CiaToro c 6oKOB TyJIOBHUla, xoporno 6eraiomHe Ha "ICTblpexnaJiblX 11anax. MHorHe 



KOPMJITCJI B OCHOBHOM 6ecn03BOHO'IHblMH, KaK KOpocrem. (Cre.x CteX), 8011,RHO~ na

cryllIOK (Ral/us aquaticus) ll(HnJleT H na.na.nb, HO CyI.UeCTBCHHasf ,ll;OJIJI paUHOHa MO:llCeT 

npHHazLlle:it:.aTh pacTeHHJIM. B nOTPe6JieHHH co'IHOfi so,11;Hofi pacTHTeJibHOCTH cneuHa

JJHJHpoeaHa JlbICyxa (Fulica atra), npeKpaCHO W13B310lllHA H Hbip.HIOll(Hit o6HTaTCJlb 

3apocnrnx BO.lloCMOB. nitHHHble nMbUbl Ha nanax CHa6:llCCHbl WHpOKHMH KO.JKHbIMH 

oropo1n~.3MH - CHMMCTJ>H'lfHO, no nape Ha UJK,ll;OA $aJiaHre. 6ena.H paM$OTeKa 38-

XOJlHT Ha JI06, o6pa3ysi poroBOA ll(HTOK, npHCyI.UHA MHOrHM naCTYWKOBblM' BKJllO'lfaJI 

WHpOKO pacnpoCTJ)aHeHH}'JO no PoccHH KaMblWHHUY ( Gallinula chloropus). KpynHoe 

rneJ,11;0 MO.JKeT pacnonaraTbC.H Ha CblpOM TPYHTe, B KJia.nKe - OT 3 ,11;0 15 .HHU. nTeHUbl 

paJBHBalOTCff no BblBO,ll;KOBOMy THny, HO nepeble 5-7 ,D;HeA po,D;HTeJIH HX KOpMJIT. 

B ceMe~CTBC llpo$HHbie (Otididae) ,11;0 25 BH,ll;OB, TCM He MCHee OHO C'lfHT3CTC11 

peJIHKTOBblM, MHOrHe BH.LJ;bl KpaAHe MaJIO'lfHCJlCHHb1. llpo$HHblC HaCeJIJllOT OTKpblTblC 

cyxHe 6HOTOnbl, BCeff.D.Hbl co CKJlOHHOCTblO K paCTHTCJlbHOff.D.HOCTH, K YBeJIH'lfCHHJO 

paJMCpOB TCJia H orpaHH'lfCHHOMY HCnOJibJOBaHHIO nOJieTa. y .llPocP KpyTIHble H CH.1Ib

Hble TJ>CXIlaJlhle HOrH. y MHOrHX - peJKHA nOJIOBOA JlHMOP<i>HJM no OKpaCKe H no 

BeJIH'lfHHe, HHOrna caMeU npeBOCXOJlHT caMKY no Macce B 7 - 8 pa3, coo6malOT 06 

3KJeMruu1pax c peKOP.llHOA .lIIDI nTHu MaccoA rena .llO 20 Kr. XapaKTepHbl CJIOJKHble 

6pa'lfHble JleMOHCTJ)aUHH. fHeJ,.ll.o - 3TO 11MKa co CKYllHOA BhlCTHJIKoA, KJia.nKa OT l .no 

6 f!HU, pa.JBHTHe no BbIBOJJ.KOBOMY THny. 

0rp1A P>KOHKoo6po3Hbl8 (Charadrllforrnes) 

KpynHoe H CJlO)IC.HO CTJ>yKTypHpoBaHHoe ofu.e.nHHeHHC llT'HU, BK1IJOllaJOmee OKOJIO 

350 BH.LlOB, TJ>H no,D;OTJ)SUJ.a H JlO 18 ceMeAcre. 

nOAOTJMIA KyAMKM (Charadrll, MAM Umleolae) 

06wHpmUI H BCeCBel'H:O pacnpocrpaHeHHa.ff rpynna (13 ceMeAcre, OKOJIO 205 BHllOB), 

o61.e,11;HHHeMasr Ha OCHOBe o6ll(HOCTH CTJ>OCHIDI 'lfepena, MyCKYJI3TYJ)bl 3MHHX KOHC'l

HOCTeA, xapaKTepa pacnoJio)KeHIDI nepeocreneHHblX Maxoewx nepi.ee H T • .n. THnWrnhle 

oOHTilTeJIH JIHTOPaJ'IH, npH6peJKHblX MeJIKOBO.llHA H OTMe.n:eA, Ja6oJIO'lfCHHblX yqaCTKOB, 

Cblpblx JlYfOB, o6na.naTeJIH 6blCTJ)OfO H BblCOKOMaHeBpeHHOro noJICTa. 6oJibWHHCTBO 

B roA KJIH HHOA Mepe npHcnoco61IeHo K co6HpaHHIO MCJIKHX 6ecnoJBOHO'lfHblX no.ll 

noeepXHOCTblO rpyHTa fl)"J'CM ero JOHJlHpoBaHHH llJIHHHblM qyBCTBHTCJlbHblM KJIIOBOM. 

06hl'lfHO OTKJlMbIBalOT no 4 HAUa KOHH'lfCCKOA $opMbl. nreHUbl paJBHBalOTCSI no Blil

BOJlKOBOMy HJIH nOJly-BblBOAKOBOMY THny. 

HaH6onee npHMHTHBHblMH KYJIHKaMH C'lfHTalOTCB HKaHoeble (ceMeAcreo Jacanidae; 
BOCCMb BH.llOB). 3rn HCKpyTIHble H KOpoTKOKJ1IOBble OOHTaTCJlH TJ)OnH'ICCKHX 33.pOCWHX 

IlpeCHOBO.llHblX 80.llOCMOB JIOBKO 6eralOT no nJlaBalOll(HM JIHCTbHM KYBWHHOK 6naro

JlllPH CBOHM HenpaM.ono.no6HO llJIHHHblM nMbuaM H KOIT.RM. Co6HpalOT )KH80THblA 

KOPM BnJIOTb .no MeJIKHX pb16oK H JJJU)'UICK, a TalOKC ceMeHa. 

UBeTHblX 6eicacoe (ceMeAcrno Rostratulidae, ecero .n.ea BWJ.a) C'IHTalOT pellHKTOBhlM. 

lliHpoKo pacnpocTPaHeHHhlR e TJ>OnHKax CTaporo CeeTa, xoT.H H MaJIO'lfHCJteHHhlA 

BH.ll Rostratula bengalensis oco6eHHO HHTepeceH HHeepcHeA n0J10Bb1X poneR npH 

paJMHO:llCCHHH. lioJiee KpyTIH!lff (nmrrn M,Boe) B cpaBHCHHH c caMUOM H JIPKO OKpa

meHHM caMKa oxpaH.ReT HH.llHBH.UYMbHNA yqacTOK c HCCKOJlbKHMH caMuaMH (no

JIH3HJlpHsr), KOTOpble nOTOM H3CIDKHB3IOT ee KllMKH (2-4, no 4-6 SIHU B KaI.llOA) 

H BO.!UIT OTeHUOB. 
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~OTK08ble (ceMeitcT80 Burhinidae, .neBHTb 8KD.08) - 6o.nbweroJI08ble H OOJib

wernaJble nTHUbl, co6Hpa1<>lll,He 8 C)'MepKaX .lKHBOTHble KOpMa c no8epxHOCTH rpyina. 

06HTaTeJIH nec'laHblX .!l!OH, IIJUUKeA, C8HJb c eo.noA Heo6HJaTe.nbHa. BepxH11J1 'leJIIOCTb 

He fHeTCJI, KaK y THnH'IHblX K}'JIHK08, a no8opa'IH8aeTCJI 88epx H 8HHJ KaK uenoe. 

3ToA qepTOA, KaK H TpexnanblMH cHJibHblMH HOraMH (yrpa'leH I naneu), ae.noTKH Ha

noMHHalOT .npoct>. 

0.nHo HJ .!lB}'X ueHTpaJibHhlX ceMeACT8 no.nOTpSJJ.a 3TO )>)uHK08ble (Charadriidae, 

npH6JIHJHTeJibHO 67 8H.!l08), nTHUbl OT MeJIKHX .no cpe.nHHX paJMepo8 (Macca -

25-440 r), llpeJ8bl'laitHO WHPOKO pacnpocTpaHeHHble. lllHpoKO HJ8eCTHbl 'IH6HChl 

( Vanellus), faJICTYlfHHKH, JyitKH ( Charadrius). Co6Hpa1<>T c no8epxHOCTH cy6cTpaTa 

OTHOCHTeJibHO KpynHble o6DeKTbl, KOTOpble o6Hapy:llCH8alOT 8HJ}'aJibHO. lJawe 8Cero 

3TO 6ecnOJ80HO'IHble, HO ecrpe'laJOTCJI 8 paUHOHe H Jlro,llhl. )>)uHK08ble 60JiblllefJlaJhl, 

KOpoTKOKJII08bl, xopowo XO.LUIT H 6eralOT no TBep.noM}' fPYHTY· ,llmi 8bUIBJieHHJI .!lOObl'IH 

fiOCT}'KH8alOT JianKoA, nepe8opa'IH8alOT KaMeWKH; H080JeJiaH.aCKHA KpH80KJll08blA 

JyeK (Anarhynchus fronta/is) nerKo 880.!lHT no.n KaMHH C8oit ruia8HO JarHyrblit Ha

npa8o KJII08. 

K p;«aHK08blM WmJKH KPYJ1Hble HpKHe KYJIHKH-COpoKH (ceMeACTBO Haematopodidae), 

CHJlbHblM npHMblM KJll080M 8CKpb18alOlll,He paK08HHbl .!l8}'CT80p'laTblX MOJIJIIOCKOB, 

3H.aeMHKH rop UeHTpaJibHoit AlHH cepnoKJ1108bI (ceMeitcTBo lbidorhynchidae), HJ

MeKalOWHe HJOfHyrblM KJll080M 6ecnOJBOHO'IHblX HJ-no.n KaMHeit Ha nepeKaTax H 

ruIJl.lKax ropHblX nOTOK08, H HJJllll,Hble .!lJIHHHOHOfHe WHJIOKJII08K08ble (CeMeitCTBO 

Recurvirostridae), co6Hpa10lll,He MeJIKHX 6ecnOJ80HO'IHblX, HHor.na - ceMeHa. 

BHeurne HaH6onee THnH'IHble KYJIHKH npHHa,.!J,Jle.lKaT K ceMeitCT8Y '6eicaco8hle 

(Scolopacidae; 90 8KD.08). 3ro nTHUbl OT MeJIKHX .no cpe.nHHX pa3Mepo8 (Macca OT 20 r 
.no l,3 Kr), qawe 8Cero c .!lJIHHHblMH HOfaMH, weelt H KJll080M (y caMOK HeKOTOpblX 

iCpOHWHeno8, Numenius - .no 21 CM). 11myr KOpM Ha Olll,ynb, 8 TOM 'IHCJie HO'lbIO, 

30H.aHPYH MJlrKHit rpyttT. fH6KOCTb eepXHeA 'leJIIOCTH noJ80JIJleT cxeaTb18aTb Hamynatt

H}'IO .no6bl'I}' KOHUOM KJllOBa 8 rny6HHe cy6CTpaTa. IlOJI080A .LlHMOPcl>HJM pell.OK. Pe3KllJI 

eapHa6eJibHOCTb caMU08oro Hap.RJJ.a y rypyxTaHa (Philomachus pugnax) o6ecneqHeaer 

HH.LlH8H.LlyaJlbH}'IO on03Ha8aeMOCTb )"iaCTHHK08 npHCyWero 8H.LJY KOJIJieKTH8HOro TOKa. 

0CH08HOit KOpM - 6ecnoJBOHO'IHble, HO 8CTpe'lalOTCJI 8 paUHOHe H MeJIKHe pb16KH, 

H JlfO.!lbl, H .!la.lKe ceMeHa. IlTeHUbl paJ8H8alOTCJI no Bb180.!lKOBOMY THny, KOPMHTCff 

caMOCTOJITeJibHO, TOJibKO 8aJIWI.UIHen (Scolopax rusticola), HJBJieKalOlll,Hit .!lo:lKD.eBblX 

qep8elt H3 JieCHOit no'l8bl, KOpMHT nTeHU08 HJ KJIIOBa. l1J8eCTHble npe.ncTa8HTeJIH 

ceMeltcma- 6eKaCbl (Gallinago, PHC. 156, 13), 8epeTeHHHKH (Limosa), KPOHUIHeJilil 

(Numenius), YJIHTbl (Tringa), necO'IHHKH (Ca/idris). DeKaC08ble B 60JibWHHCTBe MOHO

raMHbl, HO HeKOTOpblM MeJIKHM npe.nCTaBHTeJIJIM ceMeitcTea (HanpHMep, nJiaB}'H'IHXaM 

Phalaropus) npHCYJ.UH nOJIHaH.apHH H HH8epcHJ1 noJI08hlX pcmeA. 

noAOTPtlA ~aMKM (Lari) 

Xopowo H38eCTHu rpynna H8.ll.BO.!lHbIX o6HTaTeneA (oKOJIO 106 8KD.08 HJ 'leTblpeX 

ceMeitCT8). IlpeKpaCHble JieT}'Hbl, co6HpaJOWHe .no6bl'IY c no8epXHOCTH 80.!lbl HJIH 

HblpJ110lll,He Ja Heit c 803.llyxa Ha He60JibUiy1<> rny6HHy (Kpa'IKH). Xopowo ruia8alOT, 

naJibUbl CHa6.lKeHbl ruia8aTeJibHOA nepenoHKOA. IlHTaJOTCJI paJHoo6paJHblM KOpMOM 

KaK co6HpaTeJIH 6ecnoJ80HO'IHblX, aKTH8Hble XHlll,HHKH (npeJK,lle 8Cero, pb160JIOBbl), 

03,llaJlblll,HKH H fiOTpC6HTCllH nHlll,e8hlX oropoco8. flieJllJITCJI Ha nec'laHhlX OTMeJIJIX, 



cnJlaBHHe. Ha cKaJiax. MHome CKJIOHHbl K KOJJOHHa.11.bHOMY rH~OBaHHJO. fiTeHUW 

palBHBaJOTCSI no noJiyBblBO.llKOBOMY THny. 

noMOpHHKH (Stercorariidae. CeMb BH.llOB, M8CCOA 0,4-2,l Kr) - OTHOCHTCJlbHO 

npHMHTHBHOe CeMeHCTBO B nOllOTJ)HJJ.e. npoHfpblBaH B KOHlcypeHUHH C 60Jiee npOllBH

HYfblMH qaAKaMH B Ka'lecTBe OXOTHHKOB, cneu.HaJIHJHPYJOTCSI B noTJ)e6JICHHH 4'JlenmA• 

,llOObI'IH - pa3opeHHH '!YXHX rne3,1l, HanMeHHH Ha meHUOB HJIH KJienronapaJHTH3MC. 

Cnoco6HOCTh K paJMHO:JKCHHIO npHo6peTaJOT Ha 6-8-h roll :>KHJHH. 

HaH6onee THilH'!Hhle npe.llcTaBHTCJIH nomYrpH.113. OTHOCHTCSI K ceMeHCTBY 'laAKOBLle 

(Laridae, 6oJiee 50 BH.llOB, Maccoll 0,1 2,0 Kr), npHMep - cepe6pHCTaH 'laHKa (Larus 
argentatus, PHC. 156. 14). 0CHOBHOA IlHlllCBOH pecypc qaRKOBblX - 3TO pb16a, HO OHH 

nOTJ)e6JISllOT TaJOKe 6ecnOJBOHO'IHblX, HCKpynHblX Ha3eMHblX nOJBOHO'IHWX, a TaJOKe 

paCTHTMbHblC KOpMa, KaK SlfO,ll.bJ H ceMeHa. MHorne BH.ll.bl oceaHBaKYf nHmeeble oropo

Cbl H llPYfHC KOpMa aHTJ)onoreHHOfO npOHCXO)Kll,CHHSI. B KpenKOM H CHJibHOM KJIJOBe 

eepXHSISI '!CJIIOCTb coxpaHSICT JlHWb CJie.llbl npe.llKOBOlt CTe6eJlb'!aTOK KOHCTPYKUHH. 

HHXHSlff qe.riJOCTb cneu.H<l>H'!Ha cnoco6HOCTblO c cHJioA Bblrn6aTb no110BHHKM HapYJKY, 

yeMH'IHBaH WHPHHY 3CBa npaKTHqecKH B.llBOe. Ilo'!TH ece BH.llbl MOHoraMHbl, fHCJ

)lSITCff IlOO.llHHOqKe HJIH rpynnaMH pa311H'IHOH IlJIOTHOCTH, BilJIOTb llO <f>opMHPOBaHIUI 

HaCTOSllllHX KOJIOHHil. IlTCHUbl paJBHBalOTC.R no BblBO.llKOBOMY THily, HO pO.llHTClIH HX 

,llOJlfO KOPMSIT o6bl'!HO He MCHCC Mecffua. IlOJIOBOe COJpeeaHHe pacT.RHyro Ha 3 f0.ll8, 

y KpyTIHblX BH.llOB - Ha 5 JleT. 

KoMnaKTHaH rpynna (23 BH.lla) o6HTaTCJieA cesepHblx Mopcmx no6epe::trnA, JIHWb 

Ha JanMe CeeepHoA AMepmrn npo.nBHHYThlX Ha 10r .llO Ka.rut<PopHHH • .ll..nHHa TCJia KO

ne6.rleTCSI e npem~nax 16,5-48 CM. OnepeHHe rutoTHoe, 06&1'IHO qepHo-6eJioe. fioJier 

6blCTJ)blA, npRMOJIHHCAHblH. IlepenoHqaThle Jlanhl CHJlbHO C.llBHHY'fbl Ha3M, OT'lero 

Ha cywe 'laCTb 3THX IlTHU ,llCp:lKHTCff BCpTHKa.JlbHO. npeKpaCHO rutaealOT H HblpSIKYf 

npH noMOlllH KpbUibeB (T. e. HCilOJlb3YKYf nQllBO.llHbIA «IlOJitr.) llO rny6HHbl 30-40 M, 

ocrneasicb no.n BO.llOA 110 40 c. cJ>opMa KJIIOBa eapbHpyeT OT YJKOK KOHH'ICCKOA llO 

yn.riomeHHOit c 6oKOB H BhlCOKOK (KaK y o6blKHOBCHHOro TynHKa Fratercu/a arctica, 
pHC. 156, 15). fHCJJlSITCff Ha CKa.JlbHblX KapHHJaX, B IlOJIOCTSIX IlOJl KaMHHMH HJIH B 

Hopax (B TOM 'IHCJIC BbipblThlX CaMOCTOSITe.rtbHO). nHTalCYfCSI phl60A, paK006paJHbIMH, 

M01J.JllOCKaMH. E.luiHCTBCHHOC .RHUO HaCHlKHBalOT 25- 35 llHCH, meHUOB BhlKapMJIH

BatOT 20-45 .llHeA. 3HMYIOT Ha HC3aMep3a10meA 80.llC B OTKPblTOM Mope, COBepWaB 

He6o11&wHe MHrpauHH K 10ry. 

°'PSIA roAyeeoepa3Hwe (Columblformes) 

B COBpeMCHHOA <f>aytte npeaCTaMeH .llB)'Mjl IlO.llOTpHJJ.aMH - fony6H (Columbae) H 

PSl6K.H (Pterocletes; 3TO KaHJlH.ll8TbI Ha Bbl,lle.rtCHHe B OTPM Pterocliformes). 

B no.llOTPMC ro11y6eR 60Jiee 310 BH.llOB. Macca TMa OT 30 r y eopo6&HHOA JeM

JUIHOR ropJIHUbl (Co/umbina passerina) .llO 2,5 Kry HOBOfBHHeACKOfO eeHUeHOCHOl'O 

fOJIY6S1 ( Goura cristata). Eme 6onee KpyTIHbie HeJieTaIOmHe f0Jly6H - 11poHTbl (TPH 

BH.!la ceMeACTBa Raphidae) - o6HTa.JIH Ha TJ)eX MacKapeHCKHX OCTpOBaX, me OHH B 

XVII - XVI II BB. 6wrn HCTPe611eHbl 1.1e.n:oeeKOM. He ocTa.JIOCb 113.:llCe qyqen. CaMhlA 

KPYDHLIA 3K3CMMRP MMe.JI Macey 28 JCr. fOJiy6HHwe (ceMeAcTBo Columbidae) pac-
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npocrpaHeHbl fi()lITH seeeseTHo, 33 HeKJIJOqeHHeM npHnom1pHblX o6.naereA. HaeenS110T 

Jieea, eKaJIHeTble ymeJibSI, HHor.na BbleOKoropbSI. fHeJllSITeSI B KpOHax H llyruiax .nepe

BbeB, paemeJIHHax eKaJI H 11aJKe Ha JeMJie. B eHJiy eeJoHHoro xapaKTepa Henoob3yeMblX 

KOPMOBblX peeypeoe (nJIO.UOB paeTeHHtt) KOPMOBble 6HOTOfibl Hepe.llKO y11a11eHbl OT 

rtte3llOBblx, qTo TPe6oeaJio oT ro11y6eA ebleOKHX 11eTHblX KaqeeTB. HJeeeTHbI TaJOKe 

HX enoco6HOCTH K HaBHraUHH, BKJIIOl{aSI OTHOCHTeJibHO xopowee o60HSIHHe. Xopowo 

paJBHT J06, B KOTOpOM nTHUbl nepeHOeSIT Janae KOpMa (y OOJibWHHeTea 3TO eeMeHa 

H MeJIKHe flJIO.llbl). Kna.nKa eocTOHT HJ O.llHOro KJIH 11eyx SIHU, nreHUbl BblJlynJISIIOTeSI 

npaKTHl{eeKH roJiblMH H nepeoe epeMSI BblKapMJIHBaIOTeSI •MOJIOl{KOM» - Bbl.lleJieHHSl

MH Jo6a po.nHTeJieA. •HeicyeeTBeHHblA» KOPM HaKJia.nbIBaeT eepbeJHbIA OTneqaTOK Ha 

6Ho11orn10 paJMHO:lKeHHSI roJiy6eA. OrpaHHl{eHHOCTb :noro peeypca TPe6yeT Y'laeTHSI 

o6oHx pO.llHTe11ett e BblKapMJIHBaHHH nTeHuoe, qeM 06ye110BJieHbl MOHoraMHSI H OT

eyreTBHe no11oeoro llHMOp<t>HJMa OKpaeKH. Cnoco6 eeKapMJIHBaHHSI He nOJBOJISleT 

)'BeJIH'IHTb KJia.nicy, HO eyur.eeTBeHHO OCJia6JISleT JaBHeHMOeTb TITHU OT eMeHbl eeJOHOB, 

6.naro11apS1 qeMy eHHaffTPOnHble H TPOnHqeeKHe BH.!lbl .lleJialOT B rony no 4- 6 KJlaJlOK 

(B )'MepeHHblX llIHpOTaX - 2- 3 ). 
IlO.llOTPSl.ll BKJIJOl{aeT npHMepHO 120 BH.!lOB flJIO.llOSl.llHblX roJiy6eA, 06HTaIOlUHX B 

TPOfiHKax H ey6TPOnHKax CTaporo Csern. 0HH epbleaIOT H JarnaTbIBaIOT TIJIO.llbI ue

JIHKOM, yeBaHBaIOT eoqHyIO MSIKOTb (Hepe11Ko TOHKHtt e110A) H OTPblrHBalOT KpynHblC 

KOeTOl{KH, TeM eaMbIM paeeeHeaS1 eeMeHa. Y Jy6qaToKJ110Boro ro11y6S1 (Didunculus 
strigirostris), 3HlleMHKa OCTPOBOB apx1me11ara 3ana.nHoe CaMoa, l{eJIJOCTHott annapaT 

qpeJBbll{al\Ho yeHJieH. BepXHIDI l{eJIIOCTb, B npHHUHne eoxpaWIIOlU<Ul. HeXO.llHO CTe6eJib

qaTYIO KOHeTPYKUHIO, peJKO yro11meHa, a l{eJIJOeTHbie MbllliUbl rnnepTPO<t>HpoeaHbl H 

nepeKOMnOHOBaHbl, 'ITO nOJBOJISleT 3TOMY ro11y610 BCKpbleaTb o60JIOl{KH eeMSIH, ,llaer 
.llOCT)'n K 3HllOenepM}'. 

PS16KH - nTHUbI epe,llHero paJMepa e MaeeoA TeJia 150- 550 r (16 BH.!lOB). Jlanhl, 

WeSI H KJllOB KOpOTKHe, XBOeT - e llJIHHHblMH epe.llHHMH pyJieBbIMH, HanpHMep y 
6e1106p10xoro pS16Ka (Pteroc/es alchata, pHe. 156, 16). CronbI onepeHHble, e TPeMJI 

KJIH qeTblpbMSI naJibUaMH. ,U.riHHHble KpblJibSI HMeIOT YHHKaJibHblH nepexeaT B 06.nae111 

KHcresoro ern6a. 06HTaIOT e JaeyllVIHBbIX CTellilx, no.nynyCTbIHSIX H nyCTbIHSIX Eepom.i, 

A.3HH H A<t>pHKH. ,O:epxaTeSI rpynnaMH. OeHoeHott KopM - eeMeHa H eereTaTHBHble 

qaeTH paeTeHHA. PeryJISlpHo JieTalOT Ha BO.llOnOH Ha paeCTOSIHHe .llO 100 KM, a HHor.na 

eosepma10T 6011ee OT11a11eHHble MHrpauHH, HO e npe11e11ax rHellloeoro apea11a. HocRT 
Janae BO.llbl .nJISI fiTeHUOB He TOJibKO B J06y, HO H B xapaKTepHOM HaMOJ<aIOlUeM onepe

HHH rpy11H H XHBOTa. MoHoraMHhl. OTKJ1a.nhlea10T 2-4 S1Aua, KOTOpb1e HaeH;trnBaJOT 

OK0.110 MeeS1ua. IlTeHUbl pS16KOB, B OTJIHl{He OT rony6srr, paJBHBaIOTeSI no BblBO.llKOBOMY 

THny, HO e TeqeHHe HeeKOJibKHx He.lleJib n0JIY4a10T KOPM OT po11HTeJieA. PS16KH - TPa

.11.HUHOHHlUI OXOTHHl{bR .llKtlb, B Harne speMjl HX l{HCJieHHOCTb HeyeroAqHea. 

°'PtlA nonyr~we (Pslltaclforrnes) 

051.e.llHHSleT cswwe 350 BH.llOB nTHU MaecoA OT IO r (.lIJITJJOBhle nonyraAqHKH 

Micropsirta) 110 3 Kr (KaKano Strigops habroptilus) e xapaKTepHblMH npHJHaKaMH, qer

KO OTrpaHHl{HBaIOlUHMH nonyraes OT npe11craeHre.rrett 11pyrnx OTPSl.llOB. Hx MaeeHBHOC 

Ha.nKJIIOBbe Kpyro HaKJIOHeHO BHHJ H 6oJiee nO.llBIDKHO OTHOCHTe.llbHO qepenHoA KO~ 
KH, qeM y 11pyrHx nTHU. 6JJaro11apS1 rnnepTpo<t>HH H Heo6bll{H0 BblfO.llHOMY paenOJIO

XCHHJO l{CJIJOCTHblX MblWU eHJia KJllOBa .llOeTHraeT peKOP.llHYX noKaJaTCJieA. B 3TOM 
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Blf.!UIT pelyJThTaT p83BHTHJI npe.nnoCblJlOK, HaMe'leHHWC y Jy6ttaTOKJIIOBOro ro.JIY6JI, 'fro 

ceK!leTeJibCTBYeT 0 cywecTBoBaHHH po.ncTBeHHblX CBJfleA nonyraeB c ro.JI)'6JIMH. Sl3b1K 

KOPOTKHA, MJICHCTbIA, c yCJJm1rneHHOA BHY'fPCHHeA MYCKYJiaTYPOA. IlHTaIOTCJI nonyraH 

pacTHTeJibHblM KOpMOM opexaMH, HeKTapoM, MJIKOTblO H COKaMH <t>PYJ<TOB. y HHX 

paJBHTa HC.llOCTyrIHaJI 60JibWHHCTBY nmu cnoco6HOCTb K 3<t><l>eKTHBHOA o6pa60TKe 

KQpMa B paroBOA IlO.llOCTH - JierKO BCKPblBaIOT opexn H H3MeJlb'lalOT smpo. K.pynHbIC H 

OTHOCHTCilbtto KopoTKHe Jianb1, Ha KOTOPhlX Ha3M o6paweHbI I H IV nanbl.lhI, mUie)IQIO 

yii;ep)KHBaIOT nonyraee Ha BCTBH, 'ITO nOJBOJUleT 3THM KOpOTKOKJllOBblM H KOpoTKOWCHM 

rrntuaM TJIHyTbCJI enepe.n npH CPbIBaHHH IUIO.llOB, CBeWHBWICb c HacecTa 6e3 nOTepH 

paBHOBCCHJI. 3nf Jianbl nonyran HCfiOJib3YJOT lllUI MaHnnyJIHPOBaHHJI c KOPMOM, npH 

JlaJaHHH noMOralOT HM IOIIOBOM. Bo3MOJKHO, MaHHnyJIHTHBHble cnoco6HOCTif nonyraee 

CTHMYJIHPOBa..TIH paJBHTHe HX BblCWeA HepBHOA .neJITeJibHOCTif CJIOXHOro CHTyaUH

OHHOro noee.neHHst, xopoweA naMRTH. Cnoco6HbI K eocnponJee.neHHJO 11enoee'1ecx:oA 

ne11H, HaKarurneaJI •JICKCHKOH» llO 800 CJIOB H <t>pa3. B OCHOBHOM 3TO o6HTaTCJIH 

TJ)OfiH'ICCKHX JICCOB, HO B A.8CTpa..TIHH Moryr BCTpe'laTbCJI H B CTenHbIX paAottax, a Ha 

HoeoA 3eJiaH1lHH - e eb1cox:oropM1x. MoHoraMttbl, npaKTH'lecx:n JIHWCHbl noJioeoro 

,llHMOp<!>H3Ma. rHe3llJITCJI npeHMyUleCTBCHHO B JtYIDiax, OTKJlallbIBWI 1 - 8 JIHU. Ilo

TOMCTBO pa3BHBaeTCJI no IlTeHUOBOMY THny. 
Ilonyraes rpynnHpYJOT B ceMeACTBa nopHCBble (loriidae), KaKallY (Cacatuidae) 

H co6cTBeHHO Ilonyraeeble (Psittacidae), K nocJie.nHeMy OTHOCHTC.R a<t>pnx:aHCKH.A 

nonyraA )l{aKo (Psittacus erithacus, pnc. 156, 17). CHJJbHO YKJJOHJIJOTCJI ttecKOJibKO 

3HllCMHKOB HosoA 3enaH.llHH - ~ 3 BH.na HCCTOPOB (Nestor), a TalC*:e x:ax:ano (HJIH 

COBHHblA norryraA), KOTOpblA BCllCT CYMCPC'IHblA H HOl.{HOit o6pa3 JK.H3HH, npOBOllJI 

.llCHb B Hope, H oxpaHJICT o6wnpHb1R HH.llHBK!lyaJibHbIA yqacrox:, MapKHPYSI ero rpoM

KHM HH3KHM yxaHbCM (lleikTBHTeJibHO, KaK coea). 

°'PtlA KyKywKooCipa3HW8 (Cucullformes) 

0.llHa HJ apxaH11HblX rpynn rmru., npenM}'WeCTBeHHO Jia:JaJOWHX .npeeecHblX. Ox:ono 

160 BK!lOB, MaccoA TeJia OT 20 .no I 000 r. 06bl'ICH WIHHHbIA XBOCT (y HCMHOfHX Ha-

3eMHblX BK!lOB - TalC*:e WIHHHbIC Horn). Kyx:ywKoo6pa3HblM JlOCTyrIHa HCKOTOpaJI 

o6pa60Tx:a KOpMa B K.lllOBe. PaJBHTHe HJlCT no meHUOBOMY THny. Pa3JIH'l3IOT 22 BHJla 

rypaKo (ceMeAcTBo Musophagidae), 3HllCMHKOB A<t>pnKH H 136 BHJlOB x:yx:yweK (ce

MeAcTBo Cuculidae), pacnpocrpaHeHHblX BCCCBCTHO, Ja KCKJIJOllCHHeM npnnOJUipHlilX 

o6.nacreA. 
Macca TeJia OOJl&woro roJIYOOro T)'paKo ( Corythaeola cristata) npesblruaeT 1 Kr, 

Macca ocTaJJbHblX - 200- 300 r. PacTHTeJJbHOMHble nTHUbI, KOPMJ1TCJ1 n11onaMK, 

UBeTKaMH, no6eraMH H IlO'IKaMH; paCVICHHJI IUIOllbl JYM3TbIMH ICpOMKaMH KOpoTKOro 

icmoea. B cTone N na.JJeu MoxeT noeopa'IHBaTbCH Halar.t. Ilo4TH ece RpKo OKparueHbI, 

.lJJi.11 zypax:o xapaKTepHbl cneuH<l>H'leCKHC nHrMeHThI 3ClleHoro H lq)aCHOro UBCTOB. Ilo

JIOBOtt JJ.HMop<t>HJM He BblpuceH. )lep)K3TCJI n me:uurrcR Ha nepeewi:x. PaJBHTHe - no 

DTeHUOBOM}' THny. 
Macca Tena KYKYWKOBblX eapbHPYCT OT 17 r y Ma.JIOA 6pOH30BOA KYKYWKH 

(Chrysococcyx minutil/us) JIO 550 r y 60Jibwott wnopuesoR KyKYWKH (Centropus 
menbek1). KYKYWKH xopowo 11eraJOT, JJ,a.JKe coeepwaJOT ceJOHHhle nepe.11en.r. Hx N na.neu 

nocroHHHO o6paw.eH ttaJan, naxe y 6eraiownx no JeMJie. OKpacKa noKposnTe11b

CTBCHHa.R, 38 HCICJIJO'leHKCM HeKMOPbiX TpOilH'ICCKHX BK!lOB. B OOJibWHHCTBe no He 
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HMeI<>wue yJKoA cneUHaJIHJal.lHH co6HpaTe.11H paeHoMepHo pacnpe,aeneHHblX Mano

noneHJKHhlX o6beKTOB (HaceKOMblX H .npyrnx 6ecn03BOHOlfHhlX); pexe - OXOTHHKH Ha 

MCJIKHX Il03BOHOlfHblX. npe,nCTaBHTC.llH po,na K03JIH (£udynamis) lfHCTO paCTHTCJibHO

H,llHbl. J.13eecTHa cnoco6HOCTb icyicyweK o6pa6aTb1BaTb KOpM (8 lfaCTHOCTH, MOXHaTblX 

ryceHHU) B KJIIOBe, TWaTeJibHO pa3MHHaSI ero JlJIOCKHMH OCHOBaHHSIMH lfCJIIOCTeA. 

3HaMeHHTaSI 6Jiaro.napSI CBOeMy cypeMHTCJibHOMY 6ery OTHOCHTCJibHO KpynHaSI .!lllHH

HOXBOCTaSI KYKYWKa-no.nopo.lKHHK (Geococcyx califomianus, pHc. 156, 18) oxOTHTCSI Ha 

Me.nKHx nOJBOHO'IHhlX BIUIOTb .no rpeMyqHX JMeH. K rnelll.OBOMY napaJHTHJMY CKJlOHHbl 

OKOJIO 80 nOJIHfaMHblX BH.nOB K)'KYllleK; MOHOraMbl BblBO,ll,SIT nTeHUOB caMOCTOSITCJib

HO. MHorne aMepHKaHCKHe KYKYWKH .neMOHCTPHPYIOT pa3JIHlfHble CTa.llHH, KaK 6w 

Mo.nenHpYIOWHe nepexo.n K 3TOH CHCTCMe paJMHOJKeHHSI. 0HH BKJlJOlfalOT no;rnraMHIO, 

BblKapMJIHBaHHe nTeHUOB npH yqacTHH nOMOUIHHKOB, JaTCM KOOnepaTHBHOe rHelll,o

BaliHe, OTKaJ OT o6SI3aTeJibHOfO cypOHTeJibCTBa co6cTBeHHOfO rHelll,a H HCnOJib30BaHHe 

I'Helll,a .npyroH oco6H ceoero BH.na, HaKOHeu, no.n6paCb1BaHHe SIHU B HeCKOJibKO rHe'.l!l. 

noCJie yracaHHSI C06CTBeHHblX HHCTHHKTOB CTPQHTeJibCTBa fHeJ,lla H JaOOTbl 0 KJla.D.Ke, 

ycTaHOBlleHHSI HaCTOSIWero rHeJ,nOBOfO napa3HTH3Ma Ha .npyrnx BH.nax nTHU noHa.ao-

6HJ1HCb TaKHe a.aanTaUHH K ype6oBaHIDIM BH.na-X03SIHHa, KaK )'MeHbWeHHe pa3Mepoe 

H HMHTaUHSI OKpaCKH SiitUa, YKOPOlfeHHe nepHO,na HHicy6aUHH. noHa.D.06HJ1aCb H Bbl

pa6oTKa HeKOTOpblX HOBblX noee.neHlfeCKHX aKTOB (Bb16paCb1BaHHe JCYKYWOHKOM H3 

rHel.!la SIHU H IlTeHUOB X03SIHHa). 

OrptlA roaLPtH006pa3Hwe (Opisthocomlformes> 

BKJIK>lfaer e.llHHCTBeHHhlH BH.n roawrna ( Opisthocomus hoatzin) HJ UeHTPaJibHOA 

AMepHKH H ceeepa IOJKHoA AMepHKH, Koroporo npexne BKJil()l{aJIH e OTPH.ll Kypo

o6paJHble no.n enelfaTJieHHeM ero BHewHero BH.na (B lfaCTHOCTH, MaJieHbKOA fOJIOBbl) 

H lfHCTO eereTapHaHCKOA .nHeTbl - noype6JieHHSI JIHCTbeB onpe.neneHHblX paCTeHHA 

(ecero .no 50 BH.nOB). Tenepb xe yCTaHOBlleHo, lfTO OH 6JIHxe K KYKYUIKaM. Ero .neyx

pH,llHble 3a.3y6peHHble KpOMKH K1Jl()Ba, TOJICTblA Sl3blK H BblCOKHH CBO.!l. He6a nOJBOJUIIOT 

H3MeJiblfaTb JIHCTbSI. foaUHH npH nOMOlllH CHM6HOTHlfeCKHX MHKpOOpraHH3MOB nepe

BapHBaeT JIHCTOBOA KOPM B ct>epMeHTarope - OrpOMHOM, ct>aKTHlfeCKH ypexKaMepHOM 

306y (c. 319), CHllbHO noTeCHHBWHM KHJJb rpyD.HHhl H 11eraTeJibHYJO MYCKYJiaTypy. Co
OTBCTCTBeHHO JleTaeT OH HeOXOTHO. nreHUbl cnoco6Hhl npH onacHOCTif BbinpblrHBaTb 

H3 nocypoeHHOfO Ha BblCOKHX KYCTax rneJ,na H B1Ie33.Tb o6paTHO, HCilOJib3YSI .nsa IlaJibU8 

JCphLJla, nQ!lBH.JCHhlX H CHa6xeHHhlX KOITSIMH. 

OrptlA Coeoo6pa3HWe (Strlglfonnes) 

B OTpH,lle .nsa ceMeACTBa H CBblWe 200 BH,llOB nTHU c Maccoll Te.lla OT 42 r .no 4.,2 Kf. 

PacnpocypaHeHbl ececeenm, Ja HCKJil()l{eHHeM AHTapKTHD.hl H HeCKOJibKHX oicpecTHblX 

OCTPOBOB. B OCHOBHOM, JieCHble nTHUbl, HO eCTb H 06HTaTCJIH CTeneH (KpOJIHlfbSI coea 

Athene cunicularia e AMepHKe) H yYH.llpbl (nOJUlpHaSI co ea Nyctea scandiaca, pHC. 156, 
19). Teno KOMnaKTHoe, KpynHhle rna.Ja co CKJiepanbHhlMH KOJibUaMH e BK!le Y.!lllHHeH

HblX UHJIHH.!lpoB o6paUieHbl enepC.n, 'ITO o6ecnelfHBaeT coeaM wHpoKHA (.no 60°) ceKTOP 
6HHOlcyJISIPHOfO 3peHHSI, BIDKHOfO He TOJibKO .!lllSI nOHCKOB .no6bl'IH, HOH .nJISI nOJieTOB 

e 11ecy npH .nect>HUH'l'C cBeTa. fmua 38.ICpenJieHbl e qepene )KCcncO H llBJDKYTCSI BM~ 
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c fQ.IIOBOit 38 C'ICT ,!J,JIHHHOA weH, cnoco6Hoit H3rH6aTbC.R cm1paJiblO c IlOBOpoTOM B 

ropH30HTaJibHOA JlJIOCKOCTH Ha 210· XapaKTepeH o6pa30BSHHblA JKeCTKHMH nepb.R

MH nuuesoA D.HCK, 803MO)l(HO, yqaCTBYJOlUHA 8 BOCDPHJITHH 3BYKOB H IlOMOr810lUHit 

npH CXB8Tbl88HHH D.06bllfH BCJienyio B KalfeCTBC opratta OC.R38HHJI. PaCOOJlO:lKCHHblC B 

ero npeD.eJiax WHPOK.He Hap)?KHblC CJlyxOBblC OTBepcTHR OKp)')KeHbl BblDOJIHSllOlUHMH 

pynopHblC $yttKUHH onepeHHblMH KOXHblMH CIOlaD.KaMH, y HeKOTOPblX COB OHH pac

OOlIO:lKCHbl acHMMCTPHlfHO. BMecre co JHa'fHTeJlbHOit wupHHoit ro.noBbl 3TO ycHJiueaer 

B03HHKalOutee H3-3a 3H8lfHTeJlbHOA lllHPHHbl. ro.JIOBbl. HCCOBilaD.CHHe no;ryqaeMblX KaX

JlblM yxoM CHrHaJIOB (6HttaypanbHblA 3$4>eKT) H cnoco6creyeT naccHBHOA JlOKaUHH 

D.OObllfH no H3..1UlB8CMOMY CIO wopoxy c TOllHOCTblO D.O 1 •• KnK>B KpenKHii, KPIOllKO• 

BBTblA. IV naneu CTOObl MO}KeT noeopallHBaTbCSI B6oK H Jl.CU{e HaJaD., 00-BHllKMOM}', 

.!I.TUI 6onee HaD.CXHOro CXBSTblBSHHSI MeJIKOA npOBOpHOA D.06bllfH BCJienyio. Onepe

HHe cneuH$HlfCCK.H MJlrKOC, D03B01ISllOIJ.tee COBaM neTaTb npaKTHlfCCKH 6eCWfMHO. 

Y 60J11>WHHCTBa oKpacKa neCTPaSI, cepo-6ypasi., MacK.HposolfHasi. AKTHBHocTb, Ja 

peJJ,KHMH HCKJll()l{CHHSI.MH, HOlfHaSI. IlHTSIOTCSI. :lKHBOii D.06bl.llCA - ttaceKOM.blMH HJIH 

paJttoo6paJHhlMH noJBOHOlfHblMH :lKHBOTHblMH. HeKPYflHYIO D.06hlllY rnOTaIOT ue.11u

KOM 6.naro.napsi. OOBblWeHHOA nponycKHoA cnoco6HOCTH rJIOTKH, HaCTynHBWCit KaK 

no6olfHblA 3$$eKT oco6oA WHPHHbl qepena COB. Bopo6bHHblit CbllfHK ( Glaucidium 
passerinum) H D.PYrHe Cbl'fH OCCHblO JanacaIOT TPYflbl MblWCA H noJleBOK B D.ynJiax. 

Coebl - MOHOraMbl. CaMKH Kpynttee caMUOB, HO B OKPacKe nonosoro D.HMop$HJMa 

HeT. OnulaD.blBSIOT qawe ecero 3-5 SI.HU, HO B CJIY'{aRX H36blTKa KOpMa (BCJieD.CTBHe 

Maccoeoro paJMHO:lKCHHSI. rpwJyttoe) D.o 18. PaJBHTHe H.llCT no nreHuOBOMY THny c 

HeKOTOpblMH npH3H8KaMH DOJlYBblBQllKOBOro. 

CeMeliCTBO CunyxOBble (Tytonidae; 15 BH.llOB) C'IHTSJO'l' 6on:ee D.pesHeit BeTBblO OT

pJIJla. 3'ro 06.naD.aTeJIH OTHOCHTeJlbHO 6on:ee JlJIHHHOro, HO CJia6oro KJJIOBa, B OCHOBHOM 

OXOTHHKH Ha MeJIKHX rpbl3YffOB, B lf8CTHOCTH, B aHTponoreHHOM JlaH.UWa<Pre. Oco6eH

HOCTH IV nan1>ua cronw nolfTH He BblpaJKeHbl, nuueeoA D.HCK HJ nepi.es csoeo6paJHO 

BblTSI.Hyr. HacTosimue coBbl (ceMeiicrso Strigidae) - 6onee cneuua.nnJuposaHHwe 

OXOTHHKH. y HHX WHpe qepen, OTHOCHTeJJbHO KOpO'IC H Kpenqe KJllOB. CnJJIOWKa 

(Otus scops) H D.pyme COBKH, MeJIKHe H )l.llHHHOKPbl.Jlble - eo:mywHble OXOTiiHK.H Ha 

KpynHblX H8CCKOMblX H JieyYllHX MbIWeit .llJIHHHOXBOCTble H OTHOCHTe.llbHO KOpoTKO

KPbUible ChllfH (D.OMOBblii Athene noctua, MoXHOHOrHii Aegoliusfunereus), SI.CTpe6HHWI 

coea (Sumia ulula) npeCJie.nytoT D.o6wqy, B TOM 'IHCJie HJ JaCaD.bl, '!aero - B csemoe 

apeMSI. (nonsi.pHbIM D.HeM). CaMwe KpynHble o6hlKHOBCHHblA $HJIHH (Bubo bubo) 
H p1:t16H1:t1A $HJIHH (Ketupa blakistom). IlepeblA, BCCbMa tlJI8CTHlfHLIA H YHHBepcanb

Hbl'it OXOTHHK, .ll.06bIBaeT H JaAueB, H rnyxapeA, HaKOHeu, eJKeA. BropoA norpe6Juler 

,!WlbHeBOCTO'IHMX npoxo.nHWX JlOCOCCBblX pw6, HO B eo.ny He norpyxaere.R. 

HJeeCTHo 120 BH.llOB e rurrH ceMeACTBaX. IlpeHMYIJ.teCTBeHHO necHwe TJ)OOHlfCCKHe 

DTHuw MeJIKHX H cpen:HHX pa3MepoB (MaCCOA OT 50 .no 700 r), OTHOCHTeJlbHO )l.llHH

HOKPWJlblC H ltJIHHHOXBOCTble, c MRfKHM onepeHHeM. KpynHaH roJioea, KopoTKHA 

KJIIOB, y MHOrHX $aKTH'.feCKH npe.nCTaBJieHHhlit Y3KOii OKaHTOBKOii WHPOKOro f)T3, 

lf8CTO OKPYJKCHHOro )l.llHHHblMH lltCTHHUMH. Jlanbl KOpoTKHe, y OTHOCHTCJibHO npH

M.HTHBHblX BHD.OB - c oTBOJUllltHMCSI. IV nan1>ueM. 0KpacKa TCMHa.R, qpeJBblllaAHo 

llCcTpa.R, noJCpOBHTCllbCTBCHHa.11. MoHoraMHw, nonoeoA .llHMOp$HJM pc!lOL AKTHBHW 



8 CyMepKaX H HO'lblO, OOnbWHHCTBO - OXOTHHKH Ha HBCCKOMhlX, IIpeHMyl.UCCTBCHHO 

Ha ne-ry. TOJJbKO 06HTa10mHA Ha cesepe IO:JKHoA AMepHKH KpynH&lit KOJO.ZJ.oA ryaxapo 

(Steatomis caripensis), Bhl.lleJieHHbl:A B ceMe:AcTBO )l{HpSIKOB, cneUHaJIHJHpoBaH B IlH

TaHHH nJlO.llaMH HCCKOJlbKHX pacTeHHA, B OCHOBHOM MacmNHOA IlaJlbMbl. fHCJ.llHTCSI 

MaCCOBblMH KOJJOHHSIMH B nemepax., r.ZJ.e nit nTHUbl Hax.o.rvrr nopory nyrCM 3XOJ10Ka

UHH, H BhlKapM.IIHBalOT .llO '1.eThlpeX nTCHUOB B rHC3.1laX B BH.llC KapHHJOB, CJlenJlCHHhlX 

HJ nora.n.oK (OTPbll'H)'ThlX ceMSIH) u noMera. OcranbHble KoJ0110H orKJiallhlBalOT S1Rua 

6eJ rne~a - Ha JeM.IIIO, B SIMKH Ha IlOBCPXHOCTH nHe:A, BCTBeA 11epeBbeB. COBHHhle 

KOOO.ZJ.OH (ceMe:ACTBO Aegothelidae, fij(Tb BH.llOB) HCOOJ1b3YJOT JJ,1Ul noro .llynrta H HOphl. 

Y ecex noJtyehlBOllKOBhl:A THn paJBHTHSI. JbrywKopoThl (ceMeAcrso Podargidae) H 

HcnoJ1HHCKHe KOJO.ZJ.OH (ceMe:AcTBO Nyctibiidae) 11HeM Heno.ZJ.BHXCHO 3aMHpa10T Ha 

.nepeBbffX B BblTIIHyTOA no3e. 

B ceMeAcree Caprimulgidae (ecero 90 BH.IlOB, HanpuMep, 06wKH0BeHH1.dt KOJO.ttol 

Caprimu/gus europaeus, pHC. 156, 20) JI8flhl nTHU CJla61:i1, OHH KOpMBTCSI TOJJbKO B 

nOJJC'I'e, Ha 11epeebS1X J1o::«:arci1 MOJib eereeA. B HeHaCTbe cnoco6Hhl K rereporepMHH. 

Y aMepHKaHcKoro nepenemoro 6cnoropnoro K030.llOsi: (Pha/aenoptilus nutta//ii) 'l.aCTb 

nonyJUIUHH JHMyeT Ha MCCTC, Bil8.llWI B •Crurncy• HB cpoK .!XO 85 .zoteA, TeMnepaTypa 

TCJia IlOHHJKaeTCSI npH 31."0M c 41 ,llO 18 ·c. 

0rpAA CrpH>Keo6pa3HW8 (Apodlformes) 

CTpH)l(aM H KoJ1n6pu, Korop1:i1x o6'be.llHHBIOT e :nor oTpsm, npHcyme cxo.n.Hoe 

ycrpoiicToo KpWia. B tteM Heo6hl'l.HO BeJIHKa llOIDl rummanu, o6paJOBaHHaR nepeo

creneHHblMH MaxoBblMH nepbSIMH, 'ITO 3$cpeKTHBHO 06J1erqaer KpblJlo. Eme OD.Ha 

o6lll3R oco6eHHOCTb - cnoco6Hocn. nTeHUOB H BlpocJlhlX nTHu K rerepoTepMHH (Wi 
nepHO.ZJ. 110 12 .ZJ.HeA). 

CrpH)l{H (no.ZJ.OTPH.tl Apodi, .n.ea ceMeAcTBa) - npeKpacHwe JICT}'Hhl, o6nanaTeJIH 

AIIHHHhlX ceponOBH.llHhlX KphlJlbCB, npoBO.llJilllHC B BO~yxe 6oJtbW)'lO 'laCTb )l(HJHH, 

BKJllO'l.asl cnapHBaHHe. IlpHMep - OOhlKHOBCHHhlA CTPH)I( (Apus apus, PHC. 156, 21). 
3aJJHue KOHC'l.HOCTH OTHOCHTeJibHO O'l.CHb MaJihl, lfTO cymecTBCHHO o6JierqaeT Kopnyc. 

Jlanhl y 6o.riblllHHCTB3 ctpH)l(eit HMeIOT 'leTblpe HanpaBJieHHhlX enep(m O'ICHb KOpoTKH.X, 

HO Kpemrnx flaJlbUa, nOJBOJJSllOlllMX IlTH.UaM IlO.ll.BCillHBaTbCSI K BepTHKaJibHblM onopaM 

(HanpHMep, K BHYJ'PCHHHM CTeHKaM nynJJa) H 00.llHHMaTbCB no HHM. KnlOB 'l.peJBhl

'l.aitHO KOpoTOK, HO WHpoK, npucnoco6JleH .ll1UI Jax.Bara HaceKOMLlX B IlOJJCTe, BlUil()ll(lll 

MaCCOBblA. coop MeJIO'IH (KaK MOillKH, TJUI) nyr(;M TPaJICHHSI 803.llyxa 06WHpHhlM pac

KphlThlM pTOM. 06HJibHWI CJllOHa noMoraeT cpopMHpOBaTb IlHlllCBhle KOMKH, K TOM)' 

)KC OHa TBepneer Ha 803.llyxe H HCOOJll>3YCTCB nTHU8MH J'.UUI CKJICHBaHHSI rae~osoro 

Marepuana. f He3.11a MOryT npHKpenJJSITbCSI K BeTBSIM .ZJ.epeBbeB, K IlaJlbMOBhlM JIHCThllM; 

HepertKO OHH O'ICHb MaJibl, H caMKa npKIUICHBaer RRua K JIOTlc:y, a caMa BUCIIJIBeTI:H 

B Hero npH HaCH)l{HBaHKH KOITSIMH, qro6bl He ynacrl:t. fHe3,IJ.O MO)l(CT 6b1Tb H3roTOB

.neHo HJ onttoA JIHWb CJ110Hb1 (..nacTO'IKHHhl rae~a· crpff)l(Cit-carraHraH Co//ocalia, 
KJBeCTHblit B IOro-BocToqHoit AJHH .nenHKarec). MHorHe BH.llhl rnellUITCSI B YKJ>bl

THRX - e llleJISIX, n0.11 KphlWaMH, e .Il}'JTJlax H nemepax. IlemepHhle BH.llhl cnoco6Hbl 

K 3XOJIOKaUHH. 0TKJ18.llb!BalOT 1-4 RAUa, KOTOpble HaCH)l(HBalOT OKOJIO 3 HC.ZJ.eJlb. 

IlTeHUhl BwtynJl.HIOTCSI fOJTbIMH H CJICilblMH, HX paJBHTHe MO)l(eT paCTSlrHBaTbCSI nO'ITH 

Ha 2 MCCRua, oco6eHHO npH He6naronpHSITHb1X TeMneparypHLIX YCJIOBHRX H nepe6on 

B llOOhAC KOpMa po,llHTCIDIMH. CrpmKH MOHOraMHbl, CJCPOMHO OK.paWCHbl, He HMCIOT 



nonoeoro JJ:HMOpcpHlMa. Bee 95 BHJJ,OB npffYPO'ICHhl K YMepeHHWM H 'Jl)OlllAecKMM 

o6.naCTffM ecex MaTepHKOB, 3a HCKJllO'ICHHeM AHTapKTHJJ,bl. 

KonH6pn (no.norpff.ll Trochili, 328 BH.LlOB) pacnpocrpaHeHbl B 3anaJJ.HoM rIOJl}'WapHH 

ar ceBepa Kamulbl (60° c. w.) .no naTafOHHH, BKJIJO'llaJI BblCOKOropbff (.no 5 000 M). HaH

OoJiee MHOfO'lHCJICHHbl OHH B aMaJOHCKOJI CeJibBe. nHTalOTCff MeJIKHMH HaCCKOMblMH, 

HCKTapoM H UBeTO'IHOA fibIJlbUOA, 3aBHCaJI B BO::myxe B Tpenelll)'UleM nonere C qacroroA 

.LtO 78 83MaXOB B CCK)'H.!ly. no.nneMHaff CHJla KpbIJlbeB HCfiOJibJYeTCff B BCPTOJieTHOM 

peJKHMe - co:maer BCPTHKaJrbH}'lO Tffry nyreM nponeJIJIHPOBaHKH npH .LlBH)KCHHH Kpbl

JJbCB B o6oHx HanpaBJJeHHJIX. 0Ho JJlCCb .LtOCTHraeTCJI nosopOTOM OKOJJO npo.noJJbHOA 

OCH He TOJJbKO KHCTH, a Bcero KpbIJla B UeJIOM. Tpenemyumtt noJJeT KOJIH6pH O'ICHb 

6111cTP .no JOO KM/'1. EcTeCTBeHHO, OH HesepoHTHO 3HeproeMOK. HecJJ)"laAHo y 

3THX nTHU O'IliOCHTeJibHO O'lCHb BC,1HKO cep.nue, JaHHMa10mee 6YKBaJibHO nOJJOBHHY 

OOJJOCTH Tena, H BblCOK nyJJbC .LlO I 200/c. npn TaKOA MOWHOCTH HC06X0.11HMaff BO 

HJ6enHHe neperpeBa TeilJIOOT.Ltaqa ycKopeHa 6JJ:aro11apJ1 npe.nenbHO Ma.JiblM paJMepaM 

oco6eA. Macca TeJJa sapbHpyeT OT l,6 r y KY6HHCKOA KOJIH6pH-n'leJJKH (Mellisuga 
helenae) .no 20 r y ncnoJJHHCKOro KOJJH6pH Patagona gigas. Ho HO'lblO 3THM nTHUaM 

YfPO)KaeT HeXBaTKa pecypcoB, B CBJl3H c 'ICM MeTa60JJH3M JaMCJJ.JIJICTCJI, TeMtJepaTypa 

TeJJa noHH)KaeTCJI c 40-43° .no 35- 38° Ho cymecTByeT H 3KOHOMHblA pe)KHM no

nC'ra. B qacrnocTH, y py6HHOBoropnoro KOJlH6pH (Archilochus co/ubris) MaccoA 3 r, 
xeaTaeT pecypcoB nepece'lb Ha nponere MeKcHKaHCKHA 3a.JIHB (He MeHee 900 KM co 

CKOpoCTblO 40-45 KM/'1). 0KpaCKa caMUOB HpKaR, CBCPKalOlllaJI, qacro c 3cPQ>eKTHblM 

opHaMeHTOM. CaMKa CTJ>OHT rne3Jlo, BblCH:lKHBaeT H BblKapwrnsaer JITCHUOB. B KJia.roce 

1-2 HAua, PaJBHTHe H.llC'r no JITCHUOBOMY THny. 

OTP9A flTM~·MblWM (Colllformes) 

Orpu BKJllO'laeT JJHlllb weCTb BH.!l.OB, 3H)l.CMH'lHblX MJI a<l>pHKaHCKHX caBaHH. 

MenKHe nTHUbl (Macca Tena 110 65 r) c JJ.JIHHHblM YJKHM XBOCTOM (no 25 CM npH JJ.JIHHe 

TeJia OKOJJO lO CM). OKpacKa TYCKJla.JI cepo-6ypa.R, Ja HCKJIJO'lCHHeM CBeTJiblX fiJITCH tul 

l"O.llOBe y HCKOTOpbl:X BH.1108. Jlanbl KOpOTICHe, Bee 'leTblpe nanbua 3TH nTHUbl MOryr oo
paTHTb Bnepe11 H nO.IIBeUJHBalOTCJI Ha 3THXJJanax BCPTHKaJrbHO HJIH BHHJ cnHHOA, -

.nep)Ka fOJIOBY Ha ypOBHe na.JibUCB H o6pa6aTblBaJI KOPM KOPOTKHM CHJlbHblM KJllOBOM. 

nHTalOTCJI B OCHOBHOM paCTHTe.JibHblMH KOpMaMH (<l>pyicraMH, MOJJOJlblMH no6eraMH) 

H HaceKOMblMH. OrKJla.Ll,hleaJOT 2-4 HAua, KOTOpble HacIDKHBalOT o6a po,lUITeJIS. 

0rpAA Tpol'OH006pa3Hble O'rogonlformes) 

3TO 39 BH.llOB DTHU cpe;r.Hero paJMepa (MaccoA 60-200 r), Hace.mnowHX TpOnH· 

'lleCnte neca UeHTJ>aJibHOA H IQ)KHoA AMepHKH, A<l>PHKH H A3HH. OceJJ.Jibl, .nepxaTCJI 

noo.nnHO'IKe. Hom y 3THX nTHU crra6ble, B cTone nsa na.Jibua o6pameHbl HaJllll, HO He 

I H IV nanbubl, KaK y .lUITJIOB" nonyraes, a I H IL KopOTKHA H wnpoKHA, CJJerKa 38-

I'HYThl~ KJTIOB HMeeT Ja3y6peHHble KPOMKH. B .Il:JKYHrJIHX IOJKHoA AMepHKH nHTaIOTCJI 

HCKJllO'IHTeJJbHO DJJO.llaMH, cpblBaJI HX c noJJ.JieTa, COOTBeTCTBHe poTOBOro annapaTa 

TllKOMY cnoco6y KOPM0.1l06h1BaHHJI fi03BOJIJICT C'lHTa.Tb ero HCXO;J.HbIM .ll)IJI TpOfOHOB. 

Y aJHaTcKHx BH.llOB npH TaKHX JKe noBllllKaX pacnrreni.HDIA KOPM 'laCTH'lHO JaMeHeH 

HaceKOMblMH, no-BH.U.HMOMy, HJ-3a ne<l>HUHTa nOJJ.XO,llJllllHX IlJIO;J.OB B H3MCHCHHblX 

TpOfiH'ICCKHX necax. y a<t>PHK3HCKHX TJ>OfOHOB 3TOT npouecc 38BepIUHJICJI, OHH 



DOllHOCTblO nJJOTOJIJlHlil. TporoHlil MOHOl'8MHbl; rHel.IUITCJI 8 AYJIJl&X n.epeei.ee, KHOl'Jl8 
e repMHTHHKaX. Pa3BHTHe - no nTeHuoeoMy THny. HacHJKHeaeT TOJlbKO caMKa, HO 
KOPMJIT nreHuoe o6a po.zurreJUI, OTJ)blruewi: HM e K.moe KOPM H3 )l(CJIYAKa. B nepeyIO 
HelJ,CTDO JUl)Ke <PPYKTOff.!lHble BH.llbl BblKapMJIHBaJOT nTeHUOB HaceKOMlilMH. 

OrJ)"A PaKWeoC5PQ3Hbl9 (Coracilformes) 

0rpSUl noJJ.pa:meneH Ha eoceM.b ceMeikTe H eKJU<>'laeT oKono 270 eHJJ.oe. Macca 
TeJia eapbupyeT OT 5 r (y TOJJ.H) JJ.O 4,5 Kr (y KpynHblX IlTHU-HOCOporoe, HanpHMep 
JJ.eypororo Ka.JJao Buceros bicornis) H Jla)l{e 6 Kr (a<t>pHKaHcKHH poraTblH eopoH 
Bucorous /eadbeateri). B OCHOBHOM 3TO llpeeecHble Tponu"leCKHe nTHUbl, JIHWb 
HeMHOfHe nepeillJIH K )l(H3HH 8 OTKpblTblX npoc-rpaHCTBax. 11cXOllHWI KOpMOBlUI no
BallKa - OXOTa Ha KpynHblX JieTaJOIUHX HaCeKOMblX nyreM BhUieTOB c npHCa.D,bl, KaK 
y eocTO"IHOro wHpOKopoTa (Eurystomus orientalis). C-rpoeHue 4epena o6ecne"IHBaeT 
6blc-rpoe 3aJLJIOnbleaHue KJIJOea H conpoTHB./leHue yllapy npH ec-rpe"le c n.o6bl"leH, o6e
cne"leHa TaJOKe 3awurn rna3a. OcHOBHbIM npueMoM M.R 6o.nbWHHCTea 'UleHoe OTPMa 
CTaJIO cxeaTblBaHHe c JieTa pa3J1H"IHbIX HeDOllBH)l{HblX H npHKpeIIJlCHHblX 061.eKTOB. 
Ho c-rpoeHHe 3a.D.HHX KoHe"IHOCTeH ynpoweHo, nocKOJlbKY Jia3aHHe e KpoHe He uc
DOJib3yeTC$1; y MHOfHX OCHOBaHH.R llByx nepe.n.HHX naJibUeB cpaIUeHbl. 0KpaCKa eeCbMa 
pa3H006pa.JHa. fHe3JUITCH 8 JcyfIJlax HJIH HOpKax, BblpblTblX caMOCT0$1TeJibHO 8 no"lee. 
IlTeHUOBbIH THn pa.JBHTH$1. PaKweo6pa.JHblx C"IHTaJOT caMoi\ llpeeHeH H He cneuuanu
JHpoeaHHoH eeTBbJO JieCHblX HeorHaTHblX nrnu. 06Hap~eHbl HX POllCTBeHHble CB.RJH 
c JCYKYlllKoo6paJHblMH, coeoo6paJHblMH, KOJOlloeo6paJHblMH, cTpH)l{eo6paJHblMH, 
muuaMH-MbIWaMH, -rporoHoo6pa:iHblMH, .llJITJIOo6pa.JHblMH. Or eopo6bHHoo6paJHblX 

OHH YllaJieHbl CHJibHee. 
CaMoe KpynHoe ceMeHCTBO OTPSUla - 3HMOPOllKOBble (Alcedinidae, OKOJIO 90 BH

llOB, Maccoi\ OT 5 llO 400 r)' o6Jian.aTeJIH KOpOTKHX HOf H KpynHOH fOJIOBbl c llJIHHHblM 
MOWHblM KJIJOBOM. B 6o.nbWHHCTee 3TO pb16oJioebl, 6pocaJOWHec.R Ja ll06bl"leH e eoi.y. 
Jln$1 Bbleen.eHH.R nTeHuoe poJOT HOpbl e 6eperoeblx o6pbleax. CaMblH KpynHblH JHMO
poJI.OK, He CB$13aHHbIH c BOllOH H OTHOCHTCJibHO npHMHTHBHblH, icyxa6appa (Dace/o 
novaeguineae) :lKHBCT e Aec-rpaJIHH. 

IllypKOBble (ceMeitcTeo Meropidae, 22 BHJJ.a, Macca Tena 13-90 r) - npeKpacHO 
neTaJOIUHe nTHUbl OTKPbITblX npoc-rpaHCTB c llJIHHHblM XBOCTOM H BblT$IHYTblM TOHKHM 
KJIJOBOM, npecJiellyJOIUHe n"leJI H llPYrHX KpynHblx HaceKOMbIX. B Poccuu wupoKo 
pacnpoc-rpaHeHa 30JIOTHcTa$1 wypKa (Merops apiaster), rHeJJI..RIUa$1C.R MaccoebIMH 
KOJIOHHHMH H cnoco6HlUI HaHOCHTb epell naceKaM. YnoMJIHYTblH Bblllle lllHpoKopOT, 
a TaJOKe cuJoeopoHKH (e TOM "IHCJie o6bIKHoeeHHWI cu3oeopoHKa Coracias garrulus) 
o6be.IJ.HHeHbl e ceMeitcTeo PaK111eeble (Coraciidae, 12 BH.llOB, Maccoit 90-200 r). 

IlTHUbl-Hocoporu (ceMeitcTeo Bucerotidae) - 3TO npuMepHO 54 eHJJ.a c MaccoA 
TeJia OT 100 r y acppuKaHCKHX TOKO ( Tockus) JlO 6 Kf y HeKOTOpblX caMUOB Ka<t>p
CKOro poraToro eopoHa. HaH60J1ee rnnH"IHble nTHUbl-Hocoporu e IOro-BocTO"IHOH 

A3HH CpblealOT H npornaTb1BaJOT UeJlHKOM KpynHble KOCTO"IKOBble ruIOllbl, a nocJie 
nepeeapueaHHH CO"IHOH WIKOTH OTPblrHBaJOT KOCTO"IKY, TeM C8Mb1M pacnpoc-rpaH.IUI 
ceMeHa KOpMoeoro llepeea. CyAb6a npopocTKa np$1MO JaeHCHT OT BeJIH"IHHbl Janaca 
3H.D.OCnepMa B CCMCHH. OrcK>JJ.a - TeH.D.eHUWI YBCJIH"leHHH paJMepoe KaK nJIQ!J.OB, Tll 
K ux norpe6H'J'eJlei\, npeX/le ecero, KJIJOea 3THX nTHU. HaP<>CTbI Ha Ha.D.KJIJOB&e - 3TO 

TOJIJ.KO yiq>aweHHe, npHTOM IlQ!lBCPJKCHHOC DQllOBOMY AHMOpcpH3MY. TQllbKO y IWIC-



MOKJIJOBOI'O KaJI80 (Rhinop/ax vigil) MOH01IHTHblA: H Tia:CnblA HapocT MOJl:eT BllHJITh 

Ha <l>YHKUHOHaJlbHble CBOACTBa KJJIOBa. fHel!UITC.SI nTHUbl-HOCOPOfH B nynnax nepe

BbeB. c caMoro Ha'laJia OTKJJaJIKH .SIHU H llO BblJieTa nTeHUOB CaMeu JaMypOBblBaeT 

C3MKY B nynne JaCbVUlJOIUeA rp.S13eBOH CMeCblO H KOPMHT 'lepe3 MaJleHbKoe OTBepCTHe. 

ApH,llHJaUHJI KJIHMaTa, Ja'lpOHYBWIDI A3HIO, HO ewe CHJibHee A<l>PHJCY, o6yCJIOBHJia ne

rpa,llaUHIO 6oraTblX JUionaMH necoe - MarepHHCKoA HHWH nTHU-Hocoporoe. MHome 

BH.Llbl eepHyJIHCb K JUIOTOJl,llHOCTH, oco6eHHO nOJIHO - ynoMSlttyTblA: BblWe poraThlA 

eopoH. KoHe'lHoe JBeHo 3TOit uenH npeo6paJOBaHHA, BHllHMO, n~CTaMeHo MCJIKHM 

HaceKOMOR.nHhlM YllOJJ.OM ( Upupa epops, PHC. 156, 22). 

0rp1A Asn'Aoo6pa3Hwe (Plclformes) 

B OTPR.ne OKOJIO 358 BH.LlOB HJ 'leTblpex ceMeACTB MaccoA Te.Ila OT 6 r y MCJIKHX .!Ul

TCJIKOB (Picumnus) no 320 r y HeKOTOpblX TYKaHOB (Ramphastos) H KpynHblX Jl)ITJIOB. 

IlpencrneHTe.JIH paJHblX ceMefkTB coeepweHHO He noxo:lKH npyr Ha npyra - 3TO Co6-

creeHHO .ll.SITJibl (Picidae), TyKaHOBb1e (Ramphastidae), Menoyx:aJ'lHKH (lndicatoridae) 

H I>oponan:oeble (Capitonidae). flyxOBOK (Bucconidae, 34 BH.Lla) H .S1KaMap (Galbulidae, 

17 BH.1108), npe)l(Jle 'lHCJIHBWHXC.SI B 3TOM O'TpJl,lle, HblHe npennO'lHTalOT OTHOCHTb K 

paKweo6paJHblM. 06IUHe MOp<l>OJIOfH'leCKHe oco6eHHOCTH .!I)lTJI006paJHblX - o6pa

meHHblii HaJaJI IV naneu CTOnbl H OTCyTCTBHe nyxoeoro onepeHHSI B mo6oM BOJpacre. 

Hace.n.S11<>T neca H necocTenH, HO e nOJIHOCTblO 6eJJieCHblX naHllwa<t>Tax BC'fPe'laJOTCJI 

~HH'IHble BH,llbl. DonbWHHCTBO JUIOTOMHbl, mrrpefirnllOT .LI.rutce Me.JIKHX nOJBOHO'lHblX, 

HCnOJib3Y.SI KaJIOPHHHble KOpMa B KalfeCTBe .u.onOJIHeHHJI, HO eCTb <l>PYKTOMHble rpynnbl; 

MellOYKallfHKH cnoco6Hbl nol'pe6JI.SITb BOCK nlfe.JIHHblX COT. PacnpOC'lpaHeHbl OlfeHb 

WHPOKO, HO nOJIHOCTblO OTCyTCTBYJOT e ABC'lpanHACKOM pernoHe. B necax )'MepeHHblX 

H BblCOKHX wHpOT npHcyrcTByJOT TOJibKO BHllbl ceMeAcrna ,lhlrnoeble. MoHQraMHbl. 

fHel!UITC.SI B llyruiax HJIH HOpax, OTKJJaJlblBIDI 6e3 nO.LI.CTHJIKH 2-10 .SIHU. flTeHUbl Bbl

KJieBbIBalOTC.SI roJlblMH H cnenblMH. 

McxonHblMH ,llJUi O'fP.11,!la ClfHTalOT 6opo.u.aTKOBblX (ceMeAcreo Capitonidae; 83 BH.IUl, 

MaccoA no 100 r), o6Hrnre.n:eA TponHlfeCKOA JOHbl .KT.trnoA AMepHKH, A<l>PHKH H A3HH. 

3To nTHUbl nJIOTHOro CJIO:lKeHH.SI c O'leHb KpynHoA fOJIOBOA H CHJibHblM np.SIMblM, 

cnerKa e:myrblM KJJIOBOM, c noMOlll,blO Koroporo OHH pac"VleH.SllOT WIOllbl. H~pH Ja

WHIUeHbl IUeTHHKaMH, KOTOpble Hepe.a;KO )JJIHHHee KJllOBa (o6paJYJOT no.u.o6He 6opo.llbl). 

KopM.SITC.SI <l>pyKTaMH H 6ecnOJBOHO'lHblMH, KOTOpblX HIUyT Ha JeMJie H Ha Mep'I'BblX 

CTBOJiax no.LI. OTCTaeweA KopoA. B nOJiyCrHHBWeA .u.peeecHHe Bbllll,HnblBalOT ,WIJI ce6JI 

me:moeble yx:phlTH.SI. 

CeMeAcTBO Tyiamoable (Ramphastidae) BKJIIQllaef 40 BH.llOB mHU Mac.coA 100-320 r, 
o6HTaTeJIH UeHTpaJibHOH AMepHKH H TponHlfecKoA: JOHbl IOJKHoA AMepHKH; OHH 

6.nHJKoponCTBeHHbl aMepHKaHCKHM 6opo,naTKOBblM ( oco6eHHO TYJ<aHOBblM 6opQ11.aTKaM 

Semnomis). BhlCOKocneuHaJIHJHpoeaHbl B no'lpe6JieHHH colfHblX IUIOllOB c KpynHblM 

ceMeHeM H e 3TOM aHanornlfHbl nTHUaM-HocoporaM. Ho no'lpe6JI.S110T H .lKHBOTHblX, 

.!l.IDICe MeJIKHX noJBOHOlfHblX. KpynHblH H paJHoo6paJHO OKpaweHHblA KJIJOB CJI}'JKHT 

BHJYaJibHblM MapKepOM. fHel!UITC.SI B nynJiax Jl)ITJIOB. 

CeMeHCTBO ,lhlTJIOBble (Picidae) BKJIIOlfaeT .!1.0 220 BHllOB c MaccoA Te.Jia OT 6 .ao 
320 r (y qepHoro .1U1rna, JKe.JIHbl Dryocopos martius). ,lhlrnbl npeeocxOAAT .u.pyrHx nTHll 

no ypoBHIO aJianTauHH K no'lpe6neHHIO HaceKOMblX, CKPhlTHO JKHBYIUHX B TXruUlX ne

peebeB. 0HH .u.ocTHrnH BblCOKOA 3<t><l>eKTHBHOCTH .LI.0116JieHHJ1 3THX TKa.HeA:, KOTOPaJI 
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o«§ecneqeHa npo'IHOCTblO HanpaB.JieHHOI'O 1'0'IHO enepen K11IOBa, ero npAMOA <l><>PMOA, 

TOJICTOR paM<t>oTeKOR c KOpoTKHM H OCTpblM eeprHKa.llhHblM JieJBHeM Ha eepllIHHe, a 

TIUOKe cnoco6oM npHKpe11JieHHS1 Kmoea K qepeny, o6ecneqHeaJOIUHM .noJHpoeaHH}'IO 

aMopTHJauHJO y.napoe (o.nttoepeMeHHO 3ct>ct>eKTHBHblX H 6eJonacHblX). TepnHMocn. 

MOJra K TOJiqKaM He COC'TaB.JISleT 6o.rihllIOR TaRHbl: 6Jiaro.napSI ero HeOOJihllIOA Macce H 

MaJIOMY .nHaMeTPY B ttanpaB.JieHHH OCH KJlJOBa .naBJieHHe 6JIHJ nepe.nHeR noeepXHOCTH 

MOJra B MOMeHT y.napa He MOJKeT .nOCTffqh onacttoit BeJiffqHHhl. KcTaTH, MOJr .llSITJIOB 

HeCKOJihKO pacnmomeH B nonepeqHOM HanpaBJieHHH, no-eH.nHMOMy, Hec11yqaRHo, 

TaK KaK 611aro.napsi 3TOMY yxopo11eH ero npo.nOJihHblR .nHaMeTp. Hcxo.nHblM KOPMOBblM 

OOheKTOM, a MSI MHOrHX H OCHOBHblM cqHTaJOTCSI MYPaBhH, KOTOpblX 3TH ITTHUbl co6H

palO'T npH noMOIUH .MHHHoro, TOHKoro H rn6Koro SIJblKa. Heo6blqHo .MHHHble po)l(J(H 

no.zn,siJ1>1qttoro annapaTa orn6aIOT MoJroeyio Kancyny nb.n KoxeR. OceoeHhl .nsiTJiaMH 

H HeKOTOpble paCTHTeJihHhle KOpMa. BOJihllIOR necTphlR ,nSITeJl (Dendrocopos major, 
pHc. 156, 23) .no6blBaeT HJ llIHllleK oceHhIO H JHMoR ceMeHa xsoAHblX. CeeepoaMepH

KaHcKHA JKeJiy.neeblR .nSJTeJI (Me/anerpes formicivorus) JanacaeT Ha JHMY :iKeJIY.nH (.no 

50 000 urr.), JaKpellJlRSJ HX Ha creo11e e cneuHaJihHO BhI.nOJI611eHHWX R:11eRKax. XapaK

TCpeH cnoco6 nepe.nBHJKeHHSI .nSITJlOB no CTBOJiaM .nepeeheB. 0HH no.neellJHBaIOTCSI, 

uelL'ISISICh OCTpblMH KOITSIMH, K BeP'fHKaJlhHOR noeepXHOCTH, a TpeTI>eR TOqKoR onopbl 

HM CJly)KHT XBOCT, nephSI KOTOporo OCTJ)bl H npoqHhl. llSITJlhl B OCHOBHOM MOHOraMbl, 

:JKHBYT o.nHHOqHo, crporo oxpaHIDI KOpMoeoA yqaCTOK, rnel!UITCSI B .izynrrax co6cTBeH

Horo HJroTOBJieHHSI. 

HJ 17 eanoe Me.noyicaJqHKOBhIX (ceMeRCTBo Indicatoridae) 6o.rrhUJHHCTBO ttaceJIR:eT 

TpOJTHllCCK)'IO A<J>pHKy. He60JihllIHe l)'CKJJO OKPallleHHhle IITHUbl c KOpoTKHM KPenKHM 

IOIIOBOM. Jloesrr Ha Jlel)' H co6HpalO'T HaCCKOMblX, KOPMSITCSI IL'IO.naMH. CneUHaJIHJHpo

BaHbl B noHCKax rnem oc H nqen, noe.nalO'T JiffqHHOK H .naxe COTbl HJ BOCKa, KOTOpl:.IA 

nepeeapHBalO'T c nOMOIUhIO CHM6HOHTOB. 

OrplA BopoC5ttMH006paaHwe <Passerlformes) 

CaMblR KPynHhlA OTpR:.n llTHU, o6be.nHJU110IUH1t CBhlWe 5 700 BH.llOB, T.e. 66 % o6me

ro qHCJia eanoe nTHU. B 6oJihllIHHCTBe 3TO rrrnUhI .npeeecHblX KPOH, XOTSI JKaeopoH

KOBble (Alaudidae) - o6HTaTeJIH QTKPblThlX 11att.nlllaij>roe, nacroqKoBMe Hirundinidae) 

HCTIOJlhJyJOT HCKJll()qHTeJihHO BOJ.nyUIHOe npocTpaHCTBO, OJISlnKa (Cine/us cine/us) 
HhlPSleT B pyqhSIX. CymeCTBeHHO, qTo eop06hHH006paJHble - B OCHOBHOM Me.rnrne 

llTHUbl, HaqHHasi OT 4,5 r (KopoJihKH Regulus) H .no 1,6 Kr (y JIHpoxeocTa Menura, y 
BOPOHa Corvus corax). ()qeBH.nHO, MHHHaTIOpHJaUIDI cnoco6cTBOBaJia .nocTHffiYTOMY 

OTpR:.nOM 3BOJIIOUHOHHOMY ycnexy. Otta 0611e~HJ1a TOHKoe pal!IeJieHHe 3KOJiornqecKHX 

HHlll, nOHCKH YJCPblTHA H nHIUeBbIX pecypcoe, }'MepHJla nOTpe6HOCTh KIDK.!lOR oco6H B 

KOpMe, nOJBOJIHB BblKapMJIHBaTh MHOroqHCJieHHOe TIOTOMCTBO, YCKOpHlla HH.llHBHJlY

aJihHhlii poCT H cMetty noK011eHHR. HaKotteu, MaJihle paJMepbl 3THX rrmu cnoco6cTsyiar 

3ct><l>eKnfBHOR Tel1JIOOT.naqe, TIOCKOJlhKy, KaK HJBeCTHo, y MeJIKHX TeJI Bblllle BeJIWIHHa 

noeepxHOCTH onmcHTeJihHO 061.eMa (H Macchi). CKOPOCTh TelL'IOOT.naqH aKl)'aJihHa .MR: 

eopo6hHH006paJHblX, nOCKOJlhKy HM npHcym 6011ee BblCOKUR 6aJaJihHblR MeTa60JIH3M 

(npHMepHO e.neoe), a CJie.noeaTeJihHO, H pacno11araeMCU1 MOIUHOCTh, qeM OCTaJihHblM 

nTHUaM. noBbillleHHCUI MOIUHOCTh TIOJBOJISleT BOp06hHH006paJHblM llTHUaM HCnOJih

JOBaTh .nnsi nepeMeIUeHHSI e Kpottax TpenemymHR non~. T. e. 3HeproeMKHR pe:JKHM 

aepro11~a. npH KHU MYCKyJlaTyphl OKOJlO 25 % TpH qeTBePTH JaTpaqeHHOA 3HeprHH 

ffeHJ6eXHo ol5pamaJOTCS1 e TCIUIOTy, col!IaBaJI yrpoJY neperpeea. 



,llpyrag ooo6eHHOCTb JJOKOM<m>pHoit CHCTeMlil, CBSl3aHHIUI c nepeMCWCHHCM B lq)OHC, 

JC8caeTCsi: Ja.IJ.HHX KOHC'IHOCTCit. CTpH npbDKKaX c eeTKH Ha eency eopo6bHHoo6paJHble 

IITHUbl ecer.na <l>HKCHpYJOT TeJIO Ha onope o6eHMH JianaMH. TaKHMH ">Ke npbl:iKKaMH oHH 

qawe ecero nepeMemaJOTCH no JeMJie, HanpHMep eopo6bH (Passer). CeMeIDUUHit 6er 

6enoit TJ)SICOryJKH (Motacilla alba) CCTb BTOPH'IHOC H BCCbMa pe.llKOe SIBJICHHe. Jlamca 

eblrIDl.llHT, Ka.JC y npHMHTHBHblX .llpeeecHblX rrrHu: I naneu pacnOJIO">KeH Ha O.llHOM ypoe

He c nepe.nHHMH. HmKH.sul rop-raHb y 6oJiblllHHCTBa xopolllo paJewra (neB'IHe IITHUbI). 

B (ioru,UIHHCTBe - MOHOraMbl, .llaJOIUHC I - 3 BblBQllKa 8 fO.ll. 11HJOtBH.JzyaJlbHOC pa38HTHC 

no nTeHuoeoMy THny. HeKOTOpble oTKpbITO raeJ.llSlmHecsi: BH.llbI coop~IOT qpeJebl

qaittto CJIO::KHble nOCTp<>itKH. CTHraHHe paJHoo6paJHO. PacnpocTJ)aHeHbl ecec:eenm, Ja 

HCKJIIO'ICHHCM AHrapICTH.llbl H HCKOTOpbIX OKeaHH'ICCKHX OCTJX>BOB. 

PaJJIH'laIOT .llBa no.llOTPAAa eopo6bHHoo6paJHbIX - KpH'lamHe (Clamatores) K 

nee'IHC (Oscines). KpH'lalUHC KIDKYTCSI 6oJiee paJHOPO.llHblMH H npHMHTHBHbIMH, 

qeM neB'IHC, OTJIH'laJICb OT HHX no KOJIH'ICCTBY MbllllU HH::KHeit rop-raHK (I - 2 napbl 

npoTHB 5-7 nap), PAAY oco6eHHocreR CTJ>OCHHH eHyrpeHHero yxa HT. n. Tio'ITH ece 

OHH (IO ceMeitCTB, I 130 BH.llOB) cocpe.llOTO'ICHbl B AMepHKe, OCTaJlbHblC )ICC (3 CCMeit

CTBa, oKOJio 50 BH.lloe) o6HTaIOT no'ITH HCKJIIO'IHTeJibHO e BocTo'IHOM noJiymapHH. 

KpH'lalUHC o6HaPY">KHBaIOT paJHOo6paJHble MOp<t>o<t>yHKUHOHaJibHblC a.!lanTaUHH, 

napaJlJICJlbHblC TaKOBblM neB'IHX. CTpC.llCTaBHTCJIH aMepHKaHCKOro CCMCRCTBa .llpe
BOJiaJOBblC (Dendrocolaptidae, 55 BH.llOB), nO.ll06HO HCKOTOPblM neB'IHM nTHUaM, 

a.n.anTHpoeaHbl K OCMOTJ)Y KOpbl H .llIDKC K .llOJlMCHHIO. CTe'IHHKOBblC (fumariidae, 220 
BH.llOB), JaCeJIHIOWHe e IO~Hon AMepHKe, - noMKMo Jiecoe, onq>blTble npocTJ)aHcTBa 

(BltlIOTb .!10 nyCTblHb) H BblCOKOropbsi:; 3KOJIOrH'ICCKH JaMelUalOT MCJIKHX .llPOl.llOBblX, 

CJiaBKOBblX, TJ)SICOfYJKOBblX, CHHHU, :>KaBOpoHKOB H T. n. CTOJiyqHJIH ceoe HaJeaHHe 38 

coopy:i1rneMblC qacTbIO npe.llCTaBHTCJieit HecopaJMCPHO KpynHble rJIHHSIHblC rHCJ.lla. 

Mop<t>o3KoJiorHqecKHe attaJIOrHH neB'IHM ecTb TaJOKe cpe.llH MypaebCJIOBKOBbIX nTHU 

(Formicariidae, 242 BH.lla); HCCKOJlbKO P0.!108 TCCHO CBSIJaHbl c KOJIOHHaMH 6po.llff'IHX 

Mypae~e. npaB,.!1,a, KOPMJITCSI He MypaBbJIMH, a BCJIYTHYTb!MH HMH HaceKOMblMK H Mell

ICHMH nOJBOHO'IHblMH, o6paJysi: Hall TaKOit KOJIOHHOit HepapXH'ICCKH opraHHJOBaHHOC 

coo6meCTBo HJ HecKOJibJCHX BH.llOB. THpaHHbl, HJIH THpaHHOBhle MyxOJioBKH ( o6wHpHoe 

ceMdtcreo Tyrannidae), BblfJIJUl)1T Mettee pa3Hoo6paJHhlMH, 'ICM MypaBbCJIOBKOBble, HO 

He Mettee paJHOPO.llHbl 3KoJiornqecKH. B CTapoM Ceere Jacny:iKHeaIOT ynoMHHaHH.11 

6.JIHJKO po.llCTBCHHhle ceMeitcrea PoroKJIIOBhl (Eurylaimidae, 18 BH.lloB) H IlHTIOeble 

(Pittidae, 29 BH.llOB). fiepBblC - KOpeHaCThlC 60JlblllCl'OJIOBblC H 6oJiblllerJiaJhlC nTH

Ubl HJ IOro-BocTO'IHOit AJHH, TJ)OnH'ICCKOH A<t>pHKH H c Ma.naracKapa, 06.ria.!laTeJIH 

KOpoTKOro CnJIIOlUCHHOro ceepxy BHHJ ICJIIOBa H qpeJBbl'laHHO WHPOKOfO paJpeJa pnl. 

fiwralOTCSI HaxO.llHMhlMH 8 KpoHax 6ecnoJBOHO'IHb!MH, HCKOTOpble - ltlIO.llaMH. fiHTrbl, 

6oJibllleroJioeble si:pKo oKpallleHHble nTHUbl c KpenKHM npsi:MblM KJIIOBOM H .llOBOJibHO 

.llJIHHHbJMH CHJibHblMH ttoraMH, Ka:lKYTCSI JCYPryJblMH. Co6HpaIOT MCJIKYJO XHBOTHYJO 

.llOObI'IY Ha JaxJiaMJICHHOM rpYffTC TJ)OnH'leCKHX Jiecoe. 06HTaJOT e BOCTO'IHOit A'lHH, 

or KopeH H .RnoHHH .llO ABcTPaJIHH, a TaJOKe e A<l>PHKe. 

nee'IHX eopo6bHHhlX (npHMeptto 4 570 BH.llOB) rpynnHpYJOT no-paJHOM}', paJJIH'IU: 

CPC.llH HHX OT 30 .!10 70 ceMeitCTB. )l(aeopoHKOBb!C (ceMeitCTBO Alaudidae, 87 BH.llOB) 

c~rnTaIOTCH apxaH'IHhlMH, WHpoKo pacnpocTpaHeHbl e OTKPhlThlX JiaH.llllla<t>Tax OT 

nOJIJ1pHbIX TYimP .!10 ropHblX nycTblHb. 0TJIH'IHblC JlCTYffbl, no JCMJie nepe.llBHraJOTC• 

CCMCHHlUHM 6eroM. B pauHoHe 6ecno3BOHO'IHb!C H paCTHTCJibHhle KOpMa B palJIH'IHhlX 

COOTHOllleHHJIX; y 60Jiee 3CPHOJl.llHhlX ICJllOB CHJlbHee, no380JIJICT HM pa;maBJIHean. 

CCMeHa. 



JlaCTO'IKOBblC (CCMCitCTBO Hirundinidae, 83 BH.na) pacnpoctpaHCHbl BCCCBCTHO, 

nOJJ.o6Ho ::iKaBOpoHKOBblM, HCCKOJibKO o6oco6.rieHbl. Hx ananTauHH K JIOBJie neTaJOUUUC 

H8CCKOMhlX napa.JIJICllbHbl TaKOBblM CtpIDKCH, HO Bbij)aJKCHbl CJia6ee (JiaCTO'IKH cno

co6Hbl B3JlCTaTb c JCMJIH, HaceKOMhlX JIOBHT no OAHOMy, nocKOJibKY HX nOJICT 6onee 

Ma.HCBpeH). 

TpJ1cory3Koe1i1e (ceMellcTeo Motacillidae, 68 BHAOB) - KOHbKH H tpJlcory3KH -

BCCCBeTHO pacnpoctpaHCHHblC .lKHTCJIH OTKpblTblX MeCToo6HTaHHH, a B necax - nOJIJIH 

H onyweK. no 3CMJIC nepe.nBHfalOTCJI CCMCHJIIUHM 6eroM. KopM (aayx:oe, H8CCKOMhlX) 

cOOHpaJOT C 3CMJIH H JIOBJIT B 803JlYXC. 

K CCMCHCTBY CopoKOnYTOBblC (Laniidae, 83 BH,ll,a) OTHOCJITCJI nTHUbl .110 BeJIH'IHHbl 

.apo3,lla, 3<Pct>eKTHBHblC XHIUHHKH - 6onbWCfOJIOBblC, c CHJlbHblM H npo'IHblM KJIIOBOM, 

HaD.KJIJOBbC - c napoH: Jy6uoe no 6oKaM OT eepwHHbl. Hac1UKHeaIOT ,11o6bl'ly (JCPynHblX 

HaCCKOMhlX H MCJIKHX noJBOHO'IHblX) npo Janae Ha WHnbl pacreHHH. 

Ilo'ITH ece KpanHBHHKOBble (ceMeH:cTeo Troglodytidae, 78 BH.llOB) - 'lpe3Bbl'laitHo 

MCJIKHC nTHUbl, o6HTaTCJIH HIDKHCI'O Jlpyca B CblpblX JaxJiaMJICHHblX Jiecax, a TaJOKe 

CICaJibHblX H nycTblHHblX natt.nwaqyroe. Ha MarepHKe Eepa.JHH pacnpoctpaHCH o6blK

HOBCHHblA: Jq>anHBHHK ( T. troglodytes), ece OCTaJibHble - e HoeoM Ceere. Cpe.11H HHX 

.noMOBblH KpanHBHHK ( T. aedon) npH3HaH peKop.nCMCHOM 3KOJIOrH'ICCKOH nnacTH'l

HOCTH. KopM KpanHBHHKOB - MenKHe 6ecnoJBOHO'IHble, HJpe.nKa - J1ro.nbl H ceMeHa. 

Bbl.nCJIJIJOT nJITb 6onee KpynHblX BH.llOB - OJIJlnKH (Cine/us), no.no6Ho THnH'IHblM 

Jq>anHBHHKaM, OHH CTJ)OJIT KpynHblC wapoBH.llHble fHC3Jla c 60KOBblM BXO.UOM, a Kop

MJITCJI 6ecno3eoHO'IHblMH, co6HpaeMblMH Ha .11He He60JibWHX nOTOKOB. Y.nep:JK.HBaJICb 

ICOITSIMH Ja .nHo, nTHUbl npHrH6aIOTCJI fOJIOBOH npOTHB Te'ICHIDI, KOTOpoe npIDKHMaeT 

HX KO .llHY. IlnaeaJOT no.11 eo.noH:, BJMaxHBaJI nOJiyCJIO:lKCHHbIMH lq)blJlbJIMH. 

Lb>o3JlOBblC (Turdidae) - 0.llHO HJ caMblX npoUBCTaJOIUHX CCMCHCTB nQ!lOTpJllJ.8 (330 
BH..1108). B Eepa3HH K HHM OTHOCJITCJI MHOrHe cpoHOBblC BH.llbl, B TOM 'IHCJIC CHHaH

TJ)OnHblC. KopMHTCJI B OCHOBHOM Ha JCMJIC, HO HCKOTOPblC TalOKC xaaTaJOT .1106bl'fY c 

noMC'Ta. B pauHoHe - WHpoKHA Kpyr 6ecno3BOHO'IHblX H J1ro,11bl. 

Cpe,11H npe,11cTaBHTeneH: ceMeHCTBa HacTOJIIUHe .npoJ.llbl ( Turdus), coJIOBbH 

(Luscinia), 3apJIHKH (Erithacus), ropHXBOCTKH (Phoenicurus), KOPMJIIUHCCJI Ha Ma

HCP MyxOJIOBOK - 06HTaTCJIH OTKpblTblX, B TOM 'IHCJJe CKaJlbHblX, 6HOTOnoe ('ICKaHbl 

Saxico/a, KaMCHKH Oenanthe). 
THMCJIHCBblC (Timaliidae, 256 BH,ll,OB) - B 6onblllHHCTBC .npeeecHO-KYCTaPHHKOBblC 

IlTHUbl, OHH npeKpacHO Jla.JalOT B HIDK.HCM H CPC.llHCM .Rpyce rycTOH paCTHTCJibHOCTH. 

)lep)l(aTCJI CKphITHO, aecbMa roJIOCHCTbI. Bceff.llHbl, norpe6JIS110T 6ecnoJeOHO'IHblX, 

CCMCHa H JII'O.llbl. IlTHUbl Moryr 3¢>¢>eKTHBHO pa3MHHaTb .1106bl'IY, nepeKaTblBWI ee 

KOHuaMH lq)CnKHx qenJOCTeli c HCOOJibWHM lq)IOqKOM Ha KOHUC H8.lJ.KJllOBbSI. Pacnpo

C'lpaHCHbl no'ITH HCKJIJO'IHTCJibHO e CrapoM CeCTe. 

CJiaBKOBblC (Sylviidae, 380 BH,ll,OB), no.1106HO THMeJIHCBblM, o6HTalOT JIHWb B Boc
TO'IHOM nOJiywapHH, rne pacnpoctpaHCHbl 'lpe3Bbl'laAHO WHpoKO. 3To JICfKHC, O'ICHb 

no.nBH)l(HblC nTHUbl c TOHKHM KJllOBOM H uenKHMH HoraMH, OTJIH'IHO JiaJaJOIUHC no 

TOHKHM CTC6mlM, B ryme KOTOPblX ycnewHo npSl'IYJ'C.R. 3KOJIOfH'ICCKHC rpynnbl CJJaB

KOBblX - 3TO .npeBCCHO-KYCTapHHKOBblC nTHUbl (co6CTBCHHO CJiaBKH, B 'laCTHOCTH, 

po.na Sylvia), o6HTaTCJIH tpOCTHHKOBblX 3apOCJ1eH: (KaMblWCBKH Acrocephalus) H rpa

BSIHHCTOit paCTIITeJibHOCTH (ceep'IKH Locustella). 0HH co6Hpa.JOT MeJIKHX HaceKOMblX H 

nayxoe, OCMatpHBaJI pa.JJIH'IHble cy6CTpaTbl, OT BCTBCH .11epeBbCB H KYCTOB H .no cre6.rteit 

tpSB, HaKOHCU, JIOBHT HaCCKOMblX B BOJJlYXC. )lonOJIHHTellbHbIM KOpMOM MOryI' CJly:lKHTI> 

SII'O.Ubl. fHe:ma pa.JHOo6pa.JHOit cpopMbl pacnOJiaraJOT B pa.JBHmcax BeTBeit, Ha 3CMJIC, 
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no11eeWKBaJOT K BepTHKanbHhlM cre6JIJ1M. Y CJiaBOK-nOpTHHX ( Orthotomus, Cisticola) 
caMeU CWHBaeT BOJ10KH8MK K.apMaH .llJUI l'HC3118 HJ JICHBWX JlHCThCB, npoKaJibl88CT HX 

no KpalO KJllOBOM. 

npe.llC'TaBwreJIH ceMeACTBa MyxOJJOBKOBhle (Muscicapidae, 110 BM.nOB) JICHB)'I' T011bKO 

e EepaJHH H AQ>pHKe. Y HHX lllHpoKHA, CMJOIUeHHblA no eepnncaJIH KJJIOB, OCHOBaHHe 

Koroporo o6paMJJeHO WeTHHKaMH, KpynHblC rJI33a. Bon:bWHe Jq)bUlbR, .llOBOlJbHO CJ1a61:i1e 

HOrH. npeCJle.llyJOT JICTaIOWHX HaceKOMblX 8 KOpOTKHX 6pocKax C HaMIO.llaTCJJbHOro 

JlYHKTil cpe11H 11epee&eB. CKJ10HHbl K Jau,mweHHOMY rtte3.lloBaHlfJO - OT MacKHpoeKH 

l'He3J{a, npHCTpOCHHOro K CTBOJIY Jlepeea, BJlJJOTb JlO HCfiOJlb30BaHHSI flOJJHOUCHHNX 

.nynen, KaK 11enaeT no MYJCOJIOBKa-necTPYlllKa (Ficedula hypoleuca). 
npe.llCTaBHTCJJH CCMCffCTBa MoHapXOBblC (Monarchidae, 135 BH.llOB) CXOJlHbl c Ha

CTOSIIUHMH M)'XOJIOBKaMH, HO OXOTJITCJI 8 6onee ruIOTHOM JJecy; KJIIOB H nanbl y HHX 

cHJibHee, o6bl'leH nonoeoA .llHMopQ>HJM c yxpalllaJOwHMH nepbHMH. HM 11ocTynHhl 

cpaeHHTC.llbHO KPYfiHble HaceKOMble, qacn. 1106wrn co6HpaIOT c cy6CTparoe. [He3.lUITCJ1 

OTKpblTO. HaH6onee pa3HOo6pa3Hbl e ABcTPSJIO-THXOOKeattcKOM pentoHe, pacnpo

crpatteHbl e TPOfiHK.aX AlHH H AQ>pHKH. 

CeMeACTBO CHHHUCBble (Paridae, 60 BH.llOB) o6&ea.HHJICT HCJCpynHblX nTHU xapaK

repHoro o6nHJCa c KOpoTKHM H TOHKHM, HO CHJJbHhlM KJUOBOM, CHJibHbIMH HOraMH. Xo
polllaH cnoco6HO<:Tb K HaKOJ1JleHHJO HH,!UfBH.llY3JlbHOro OnblTa cnoco6cTByeT BblCOKOA 

3KonorwiecKoif rutaCTH'IHOCTH, noMoraeT HM 3Q><t>eKTHBHo pa3hICKHBaTb KOPM (e TOM 

tfHCJie JHMoA). lllHpoKO pacnpocrpaHeHbl e EepaJHH, AQ>pHKe H CeeepHoA AMepH

Ke. nOJJoeoA JlHMopQ>H3M O'ICHb CJJa6. Oce,.!Vlble H KO'lyJOWKe, rHe3JlJITCH 8 XOpolllHX 

YKJ>bITHJIX, 3HMHIOIO CMCP'fHOCTb KOMOCHCHPYJOT BblCOKOA ruIQ!lOBHTOCTblO. 

IlonOJJJHCBhle (ceMeitcTBO Sittidae, 26 BH.llOB) pacnpocrpaHCHhl Ha BCeX KOHTHHCH

TaX, KpoMe KnrnoA AMepnKH. Co6CTBCHHO nonomHH (Si11a) - MenKHe KoMnaKTHo 

CJIOJKCHHble nTHUbl c Jq)ynHOA ro.noeoA, JlOBOJJbHO JlJIHHHblM npHMblM XJllOBOM, no-

3BOJJJllOW.HM 3Q><t>eKTHBHO .llOJJ6HTb, OtfCHb KOpoTKHM XBOCTOM. JlOBKO nepe.neHraIOTCA 

B noHCKaX KOpMa no BCPTHKanhHhlM noBepxHOCTSIM, y11epJ«:HBWICb Ha HHX CHJlbHblMH 

uenKHMH nanaMH (6e3 onopbl Ha XBOCT). IlOMHMO HSCCKOMblX, nO'I'J)e6JISIIOT MeJJKHC 

nno11bl, ycneurno paJ.llM6JIHea10T opeXH. CKaJJbHble BH.llbl nerurr rHe3.lloeoe yxphlTMe 

HJ rJIHHbl HJlH JlOOOJIHJIJOT CIO f'OTOBble HHlllH, JICCHble HC00Jlb3yJOT roTQBble nynna, 

HO KOHTPOJJHPYJOT ero .llH8MeTp, o6JJHUOBhlBaJI mHHoA JieTOK. OceMw; nOJJ:oeoA .llH

Mop<f>HJM OtfCHb cna6. 

0BCJIHK0Bble (ceMeACTBO Emberizidae, 165 BH.llOB) OTHOC.IITCR K 3ePHOSl,l\HhlM, KO

HYCOKJIIOBblM neBtfHM nTHUaM, poTOBOA annapaT KOTOpblX ycKOpJleT YCBOCHHe CCMRH, 

nOCKOJlbKy cneUHa.TIH3HpOBaH B JIYW.CHHH H H3MCJJb'leHHH '.)HJlOCnepMa. 0BCSIHKH 

DO'I'J)e6JJSIJOT B OCHOBHOM ceMeHa TPaBJIHHCTblX paCTeHHA. PacnpoCTP8HCHbl Ha DCCX 

KOHTHHCHTax, KpoMe ABcTPaJIHH. fHellUITCR Ha JeM.lle HJlH HH3KO Ha.JI 3eM.lleA. 

B AMepHKe o6HTaK>T TaKJKe 6JIH3KHe K oecJIHKaM KapJlHHanoebie (Cardinalidae, 

40 BH.llOB). npeJlCTaBHTCJIH CeMeRCTBa TpynHaJIOBbie (lcteridae, 98 BH.llOB), TSK Ha

lLIBaeMbie KacHKH, lllHpoKo pacnpocTPaHeHbI B HoBOM Ceere. 3'ro IITHllbI MeJIKKX H 

cpeJlHHX paJMepoe (JlO BeJJHtfHHbl oopoHbl), MHOrne HJ HHX - Q>oHoBbie BH.llbl. Hace

JJJllOT 11peBeCHO-KyCTapHHKOBbIC MeCT006HTaHHJI, 6o.rlOTa H BblCOKO'fPSBHbie .nyra. no 
JeMJie XOJUIT, a He npb1ra10T. WnpoKo eceHJI.Hbl. Jln11 o6pa6<YrKH pal.llH'IHblX cy6CTparoo, 

BIDlOTh .llO nolJ.rHHBWeA JlPCBCCHHbl, BOH38IOT B Hero CBOA OCTPblA, KJIHHOBH.llHbIA H 

TIOtfTH np.RMOR KJl.108 H 38TeM c CHJIOR pa3,llBHfalOT 'leJJIOCTH. PacnpocTPaHeH noJIOBOA 

.llHMOpQ>H3M B OKpacKe H pa3MCpax. noMHMO MOHOfSMHblX H OJlHHOtfHO l'HC3JlJIWHXCil: 

BHJJ.OB, MHoro KOJIOHHMbHLIX c caMNMH paJHblMM cKCTeMaMH OTHOWeHlUI: nOJioe. He-
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CKQIIbKHM BHJUlM OpHCyu.J. fHClllOBOR napa3HTH3M (HanpHMCp, 6ypoR BQIIOB&eR IITHUC 

Molothrus ater), npH'iCM HaCTOJibKO KHTCHCHBHhlA, 'ITO MOJICCT 6h1Tb <t>aTaJibHblM JlllJl 

BH,lla-X03SIHHa. 

BblOPKOBbie ITTHUhl (ceMeRcTBO Fringillidae, 134 BH,lla) WHPOKO npe.nCTllBJICHbl Ha 

Espa3HHCKOM KOHTHHeHre, CJia6ee - e A<l>PHKe H HoeoM CeeTe, OTCyTCTBYJOT e Ae
CTPaJIHH. BJpeJaJOT 06o11oqx.y H wenywaT ceMeHa Ha o.nHoH cropoHe KJ11<>ea. nreHuoe 

Bbl.KapMJIHBalOT npeHMyu.J.ecTBeHHO HaceKOMblMH, HO HCKOTOphle, KaK o6blKHOBCHHaSI 

3eneHywKa Chloris chloris H .llY6oHoc Coccothraustes coccothraustes, - ueJIHKOM 

3H.llocnepMOM ceMsi:H. To •e KacaeTCSI KJiecroe (loxia), rnellloBaHHe KOTOpblX npH

ypo"leHo K C03peeaHHIO CCMSIH XBOHHblX .nepeebeB H npOHCXO.llHT B <t>eepane, noxa 

WHWKH He BhlCOXJIH H He onycTeJIH e ceJOH coJpeeaHHSI ceMSIH xeotiHblX. Hx yJKaK 

cnemtanHJaUHH. e noipe6JieHHH 3TOro 6oraroro nHw:eeoro pecypca BKJIJO<laeT .lVIHHHble 

TOHKHe nepeKpemeHHbie eepWHHbl acHMMCT})H"IHblX "ICJllOCTeH, KOTOpblMH nTHllbl 

cpe3alOT WHWKy, KOPOTKHe CHJlbHble HOfH, 0.llHOH HJ KOTOpblX KJieCT MaHHCTYJIHPYeT 

WHWKOH, .lVIHHHblH KJICHKHH Sl3blK, KOTOPhlM OH H3BIICK3eT Ja JICTytlKY CCMSI CTOCJle 

roro, KaK qewyi\Ka WHWKH OTO.llBHHyra 6oKOBblM .neIDKeHHeM no.nKJ11<>BbS1. YnoMSl

HyrblH eblwe .ny6oHoc cnoco6eH pacK3JlhlBaTh TBCpJJ.ble o6oJIO'iKH, npHJiarM KJllOBOM 

ycHJIHe ceblwe 300 H. 

CpeJUt KOHYCOKJllOBblX pa3.1IH1IaJOO' ewe TPH ceMeRCTBa a<t>pHK3HCKOJ'O rrpOHCXO)IOJ.e

HHSI. 3TO TJ>OilH'iecKHe .llpeeecHo-KyCTapHHKOBble nTHUbI TKa"IHKOBble (Ploceidae, 130 
BH.llOB), 6oJiee MenKHe ActpHJih/J,OBbie (Estrildidae, 133 BH.lla) H, HaKOHeu, Bopo6bHHhle 

(Passeridae, 38 BH,llOB), a.n.arnHpOBaHHble K )l(}IJHH B cypOBbIX KaMCHHCTblX H apH,llHbIX 

JiaH.llwa<t>Tax. y TKa"IHKOBblX KJllOB, KaK npaBHJIO, cna6ee, "ICM y BblOpKOBblX, a cno

co6 o6pa60TKH ceMS1H npHMHTHBHee - OHH npocTo pacK3.1lb1BalOT o6oJIO'iKH. PeJKO 

BblpIDKeH UQIIOBOH .llHMOp<l>HJM; y caMUOB B.llOByweK ( Vidua) H 6apxaTHblX TKa'iHKOB 

(£up/ectes) 2-4 napbl UCHTPaJibHhlX pyJICBblX nepbeB BblTSIHyTbl .llO 40 CM. noMHMO 

ce~urn, notpe6JIRIOT HHhle pacTHTeJibHble KOpMa, BJVIOTb .llO HeKTapa, a TaJOl(e 6ecno-

3BOHO"IHblX. 06weCTBeHHble nTHUhl. KpacHOKJIIOBblH TKa"IHK KBCJIHSI (Que/ea quelea) 
o6pa3yeT BMCCTC c MOJIO.llbIMH CTaH .llO 40 MJIH oco6eti H YHH"ITO)kaCT ,!J.O 50 % ypo:ll<WI 

JepHoeblX KyJibTyp. KBenAA ycnew:Ho conpoTHBrulCTCsi: nonbITK3M KOHTpoJIHpoeaTb "IHC

JICHHOCTb (ehUIGleaeMOCTb rneHuoe .llO 80 %). HeKOTOphle TKa"IHKOBble TUieTYf CJIOJKHhle 

fHC:wt ("ICM OOYCJIOBIICHO Ha3BaHHC rpynnhl), .llpyrHe CTpoSIT Ofl>OMHble KOJlJICKTHBHblC 

fHCllla, ceoeH TSl)l(.CCTblO JIOMalOUlHe .llepeBbSI. y HCKOTOpbIX TKa'iHKOBblX nposi:BJIRCTCSI 

TeH.llCHUHJI OTKa3a OT CTpoHTeJlbCTBa fHCllla c CT0,!16pacbleaHHeM SIHU B 'l}')Kffe fHCllla, 

BllJIOTb ,!J.O rHClllOBOJ'O napa3HTH3Ma (HanpHMep, y B.llOByweK). 

CeMeRcTBo CKBOpUOBbie (Stumidae, 113 BH.llOB), npoHcXO.ll.SIIUee HJ A<l>pHXH H pac

npocrpaHeHHoe e CrapoM Cee-re, BKJIIO"laeT HeKpynHhle BH.llhl (.llO paJMepoe ranKH), 

HaCCJISllOUlHC npeHMyIUCCTBCHHO M03aH"IHble JiaH,llwa<t>Tbl - pe,llKOJieCbSI, JiecocrenH, 

caeaHHbl. noTJ)e6JullOT WHpoKHR Ha6op :JKHBOTHbIX, BKJllO'i<UI MCJIKHX Il03BOHO"IHbIX, a 

TalOKe paCTHTCJlbHblC KOpMa - OT CO"IHblX Sll'O,!J. ,!J.O HCKTapa. 06blKHOBCHHblH CKBOpeu 

(Sturnus uulgaris) BblCOKOCneUHaJIH3HpoeaH B HCil0Jlb30BaHHH CHJIOBOfO pa'.3,UBHraHHR 

'leJJIOCTCR - .WUI npecne.noeaHHR .n:o6hl"IH B pb!XJIOH no.n:CTHJIKC H .lla.JKC .!VISI pa3,lle

JlhlBaHHSI KpynHblX HaCCKOMblX. no paUHOHY K IlOBa.llKaM CKBOPUOBblC aHaJIOrH4Hbl 

aMepHKaHCKOMY ceMeticTey TpynHanbl. ,lla.11eKo JalllJla cneUHaJIHJauHsi: eo110K.111<>ee 

(Buphagus), H3BIICKalOUlHX Kpoeococyw:Kx 3KTOrrapa3HTOB H3 KO:lKH MJICKODKTalOUlHX 

(OT CJIOHOB .llO 6opo.naBO"IHHKOB) H Hax0.11.Slw:HXCSI C HHMH B TCCHOM CHM6H03C. nonoBOH 

JlHMOP<l>HJM pa3BHT y cKeopuoebIX cna6o. HeKOTOphle rHClllSITCSI llJIOTHblMH KQIIOHHR

MH, B npe.11.CJiax KOTOphlX npaKTHK)'IOT BHYTJ>HBH.llOBOR rae3,llOBOR napa3HTH3M. 



PaRcKHe rrrHUhl (ceMeRCTBo Paradisaeidae, 43 BH.lla) HJ TpOOH\fecJCHX Jiecoe HoeoR 

fBHHeH 06HapYJK.HBalOT CXOllCTBO c epaHOBhlMH. 60J1blllHHCTBO BHllOB nonHraMHhl, 

O.nHH npaKTHK)'lOT CJIO:JKHhle TaHl.D>I caMuos, .llpyrne - Macooshle roKa. PeJKO eblpaiKeH 

nOJTosoA llHMopcpHJM, CaMUhl onepeHhI l.lpeJBhll.faAHo nhlWHO H JipKo. OKOJio 10 eHJioe 

MoHoraMHhI H nonoeoro ll.HMOpcpHJMa He HMeIOT. IlpaKTHqecKH ecesutHhl. BpaHOBhle 

(ceMeACTBO Corvidae, 118 BHllOB) - MCJlKHe H cpen.HHX paJMepoe nTHUbl 11110THoro 

CJIO)l(CHHJI c KpynHoA fOJlOBOA H CHJlbHblMH HOraMH. CaMU:bl KpynHee, HO B OKpacKe 

flOJIOBOA llHMOP¢H3M OTCyrCTByeT. 8 OCHOBHOM - o6HTaTCJIH necoe. 3KOJJOrH\fCCKH 

BeCbMa JIJ18CTH\fHbI, HaCeJIHIOT PaJHble IlPHPOllHhle 30Hbl - OT apKTHqeCKHX no6epe

)l(Hjt llO )l(S:ptrnx nyCThlHb. MHoro CHHaHTPOilHblX BH.llOB. BcesutHhl, ecT1> na.naJihlllHKH 

H KJienTonapaJHThl, ecTh IlOTPe6HTeJ1H ceMHH, .llCJlalOmHe Janacbl Ha JHMy (Ke,llpoBK.a 

Nutifraga caryocatactes, pHc. 156, 24). MHorne BH.llbI o6paJYIQT orpoMHhle CTaH H 

raelll.OBhle KOJlOHHH. IlpeeOCXO,LlJIT 60JiblllHHCTBO .llPYrHX nTHU no ypOBHIO BblcmeA 

HepBHOii ,lle.IITeJlbHOCTH, cnoc06Hhl Bblpa6aTblBaTb HOBble noea.nKH, pea.JIH30BhlBaTb 

CJIO)l{}{hle nose,ne1Nec1rne 3KThl, BJIJ10Th .llO HCfl01lb3088HHJil HHCTPYMeHTOB, <tTO npo· 

RBJUIC'l'CJt H B npouecce CHHawrponH33UHH. 

IlmuaM llOJTroe &peMR IIpHIIHCh!B8JIB cneUH¢H\feclOdt ,llMal'HOCTINecKHR IIpHJJW{ -

nepbeBOA flOKPOB. Ilo:rroMy, KOf.ll3 B 1860 r. B 30JTeHrocpeHe (iOJKHa.H fepMaHHff) B 

KaPbepe no Jlo6blqe JIHTOrpacpcKoro KaMHH 6b1Jl o6Hapf)l(CH OTlleqaroK IITH'fbCfO nepa, 

a I'QllOM noue Hai\D.eH UeJJhlA CKe.JleT onepeHHOro CYIUeCTBa, ero cpaJy )KC npHIDUIH 33 

nepeorrrHuy. 3To 6b1Jl JHaMeHHTblH Archaeopteryx (pHc. 157; 6yxBaJibHO - «JlpeBHee 

nepo•), C\fHT3BlllHACJI CBH3yt0WHM JBeHOM Me)IOl)' IOpCKMMH .llHHOJaBpaMH H coepe

MeHHhlMH nTHU3MH. Bcero e 30JTeHro$eHe HaitlleHo 10 3KleMJl.IIHpoB apxeonrepMKca, 

e TOM qHCJie meCTh CKClleTOB xopoweA coxpaHHOCTH. 

no crpoemoo CKeJleTcl apxeomepmcc - THflH'IHWi reponQIJ.fl:lilA JlHHooaBp (CM. C. 29'2). 
Bonee TOfO, B ero CKe.n:ere HeT qffCTO nTHqbHX npHJHaKOB. 8 nepe.llHeA KOHeqHOCTH 

apxeomepHKca HeT o6wtHOA .llJlJt nmu: npaKKH (carpometacarpus), H coxpaIDUIHCh TPH 

ceo6o.nHbl'.X IlaJibUa c KOITHMH. fpyll,HH3 He HeCJla KH.Tlll, MCCTa IlPHKPCJIJleHHH nmqhHX 

JieTaTeJlbHhlX MhlWU H TC.TIO ee 6bUIO HeBeJIHKO, a IlOJa.!lH Hee HMe.n:3Ch cepHH 6pIOW

HblX pe6ep (9) -THTIHqHhlX nOKPOBHblX OKOCTeHeHHA (K.aK y coepeMeHH&lX ranepHH 

H KPOKOJlHJIOB). Ta3 6b1Jl JaKPblThlM, TIOJlBlll.OWHble KOCTH (6) COC)lHHMHCb JlHWb c 

mecrbIO KPCCTUOBhlMH noJBOHKaMH. Pe6pa He HeCJIH KpJOqKOBH.llHhlX OTPOCTKoe (cM. 

PHC. 142, 9). no CTPOCHHIO qepena apxeonTepHKC MH)l(C K llHHOJaspaM, qeM K TITH

uaM. y Hero 6WJH THnHqHble Jl,JIH llHHOJaepoe TeKOllOHTHble Jy6hl, HO nol.fCMY-TO He 

6WJO qewyttqaTOA KOCTH (xopowo PaJBHTOA KaK y ,llHH033BpoB, TaK H y nTHU:). XBOCT 
06pa3oeaH 6onhWHM qHCJJOM noJBOHKOB (KaK y JtwepHu) H HeceT Pffllbl cynpOTHBHO 

pacnoJio)l(eHHhlX nepbee. TonhKO 3a.!lHHe KoHeqHocTH no.no6Hhl nTHqbHM; CYM no 

CTpOCHHIO T3306CllpeHHOfO cycrnea, KOHeqHOCTH ,llBHfaJIHCh B napacarHTTaJibHOA 

llJIOCKOCTH (BepTHK.aJlbHOA npO,llOJibHOA, CJlBHH)'TOA. BOOK OT UCHTPa). IlaJibU:hl pac

llOJiaraJIHCb K.aK y 6on1>wHHCTBa nTHU - TPH enepe11 H Oll.HH HaJaa. Ho eCJJH y6paTb 

nepbff, TO apxeonrepHKC npeepawaeTC.R B JUfHOJaepa, MHJKoro K po,rzy Compsognathw 
HJ rpynm.i Coelurosauria. Ho xoTH 3TH llHHOJaephl cpaBHHMhl c apxeonTepHKCOM no 

pa3Mepy, no 6wrn ero poeecHHKH H K TOMY :»:.e CJlHWKOM cneuHanH3upoeaHHhle, 

kOTopblX HHK.aK HeJlblJI cqHT8Tb ero npe.wcaMH. B HeJJ.aBHee apeM.R B paHHeM MCJiy 
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Pac. 157. IOpcKU nepBOnTHu,a (Archaeopteryx): 

A - o6WHA BH.ll cK.CJleTS c OTne'lancaMH nepi.es (no wecrowy 3JOeMllJIJlpy, HaA!lCHHOMY B 1951 r. 6Juu 
HCMCUKOTO ropona AAxnrrerra); 6 - peKOHCTp)'KllHJI CKeJieTa: I - CKJICPa.TlbHoe KOJlbUO; 2 - onepeHHC 

ro.JICHH; 3 - MaxOBble nepbll; 4 - KOCTila.A H03.llpll; 5 - npe.llfJlaJHH'fHoe OKHO; 6 - nOllBlllOWHllJI KOCTb; 

7 - CeJlllllHlllHllll K()(;Tb; 8- JJo6KOBall KOCTh (o6pa.JyeT CHMcl>HJ); 9 - 6plOWHblC pe6pa; JO- 'leJI'IOCIH, 

eH86:&eHHWe 3}'6uol; I - IV - HOwepa naJIW.leB 

MoHI'O.llHH H KH1'lUI o6ttap)')ICCHO 6anee 10 PQllOB onepeHHhlX .llHHooasp<>B, KCJIOphle 6WDI 

JHa'IHTCJlbHO MOIIOJKC apxeorrrepHKca. Hx npe,nnonaraeMwi: Macca TeJia (30-80 Kr) He 

noJBOJUleT O:lKHllaTb OT HHX cnoco6HOCTH K nOJICTy. 

HTaK, rnaeHhlM o6W:HM c nTHUaMH npHJHaKoM e opraHHJaUHH apxeonTepHKCB 

OCTaCTcff nep&eeoA: noKpOB. KaK H y COBJ>CMCHHhlX IlTHU, onaxana nepBOCTenCHHWX 



MaxOBlilX nepbeB (npHKpenneHHYX Ha KHCTH) y apxeorrrepHKca 6WIH aCHMMeTpH11-

HblMH. 

MHorKe noJiaraJOT, 1-1To nTHUbl oneJIHCb nepoM paHbrne, "'ICM noJICTeJIH • .ffcHo, 'ITO 

nepbSI MOrJIH CJI}')KHTb 3Q>Q>eKTHBHblM cpenCTBOM <l>H3Hl!CCKOA TepMoperyJISIUHH, llTO 

n03BOJISIJIO 3THM apxoJaBpaM CTaTb fOMOAOTCPMHblMH )l(HBOTHblMH. AttaJIOfHllHble 

npoueccbl MOrJIH npOTCKaTb H y HenocpenCTBeHHbIX npenKos nTHu. Co'.lllaHHe Q>HJH'fe

cKoro TepMOH30JJSrropa B noKpOBHbIX TKatUIX CBH.nCTCJibCTByer 0 IlOMHHHPYJOIUCA POJIH 

BHYfPCHHHX HCTOllHHKOB TellJla, onpelleJISICMblX BblCOKOA <l>H3HllCCKOA aKTHBHOCTblO 

(JiaJaHHeM H npbI)l(KaMH B npeseCHOH KpoHe, B npeJieJie - MaIIIylllHM nOJICToM), npH 

KOTOpoA MHOroKpaTHO B03paCTaJIH 3HeprerH'-iCCKHC 3a'J1}aTbl. 

HeKOTopble asTOpbI npennoJiaraJOT, 6yJITO npeitKH nTHU nepeWJIH K nOJIC'ry OT 

CTpCMHTCJibHOro 6era no nosepXHOCTH rpyHTa Ja JICTaJOI.l.IHMH HaceKOMblMH, nperpaJK

Jlfill HM nYTb K 6erCTBy onepeHHblMH nepeJIHHMH KOHCllHOCTSIMH. IlpH 3'TOM B3MaxH 

JIHCTaJibHblMH l!aCTSIMH «KpbIJibCB,. nOMOraJlH nOD,!1.Cp)l(HBaTb paBHOBCCHe npH pe3KHX 

MaHespax. B nono6HblX CJIY'{asix 3Q>Q>eKTHBHOCTb cTa6HJIHJaropos pe3Ko soJpaCTana, 

CCJIH oHH CO'.lllaBaJIH HeKOTOPYJO no.in.eMH)'JO CHJIY. A 3TO }')Ke npSIMfil! npe.!UlOCbUIKa K 

MaUJYlUCM}' nOJJery. Ilpaaaa, CCJJH npHHSITb TaKYJO BeJ)CHJO, OCTaercSI HCSICHblM, nOlleMy 

y nepBOITrffUbl coxpaHS1CTCS1 XBaTaTeJibHbIA rnn CTOITbl c nponraonOCTiiB.lleHHblM I nam.
ueM H nolleMY Ha KpbVlb.llX OCTaKYTCSI n>H xoporno pa3BHTblX nanbua c JIOCTaTO'IHO .ll.JIHH

HblMH H30fHYTblMH KOITSIMH. B HTOre npe.ll,CTaBJISICTC.ff 6oJiee o60CHOBaHHOA rnno

TC3a 0 npeseCHOM npoHCXO)l(,llCHHH apxeonTepHKCa. IlpeCJie.u:y.11 HaCCKOMblX B KPOHC 

nepeBbCB, oHH 6blc'J1}0 nepeJIBHfaJIHCb B.llOJlb seTseA (KaK 3TO JieJiaJOT cospeMeHHYe 

'J1}0nHllCCKHC KYJ<YU.IKH), npH.nCP)l(HBfil!Cb .ll.JIHHHblMH nepelJHHMH KOHC'IHOCTSIMH (HX 

Ha3bIBaJOT Jl)IHHHOPYKHMH JIHHOJaspaMH). IlpH06peTSI nepbSI, 3TH Sllll.Cpbl MOfJIH yxe 

6anaHCHposaTb KpbIJibSIMH, nocTeneHHO y.ll.JIHHSIJIH npbl)l(J(}f, Hcn0J1b3YS1 KpblJlbSI Jl)IJI 

KOppeKUHH 'J1}aCKTOpHH (KaK 3TO JieJialOT rnepcTOKPblJI Cynocephalus H 6eJIKa-JICTSlf8 

Pteromys), H nepeUJJIH CHa'iaJia K llJlaHHPYJOI.l.ICM}', a JaTCM }')KC HK MaJ..UYlll.CMY nOJieT)', 

nonroTOBKY K KOTopoMy MO)KHO BH,nCTb B 6aJiaHCHPHblX JIBIDKCHHSIX KpblJlbSIMH. 

AcHMMeTpHl!Hble onaxana .ll.JIHHHblX nepsocTeneHHblX MaxOBblX (CM. c. 309) Ha 

KpblJlbSIX apxeonTepHKCa, a TalOKe cpaBHHTeJibHO KpynHblC pa3Mepbl ero fOJIOBHOro 

M03ra, CCJIH cyJIHTb no OJIHOMY ecTeCTBCHHOMy CJICnKY. JieJiaJOT sepcHJO cnoco6HOCTH 

apxeonTepHKca K MarnymeMy noJieTy npasnonono6HoA. CymecTBeHHoe cxOJlCTBo c 

rrmuaMH o6HapyxeHO TalOKe BO BHCllIHej;j: Q>opMe KOHC'IHOJ'O, cpe.itHero M03ra, MOJ

)l(Cl!Ka. 0JIHaKO coxpaHHBlllfil!CSI y apxeonrepHKCa noJIBH)ICHOCTb MC)l(JlY l)'JIOBHIUHblMH 

nOJBOHKaMH, OTCyTCTBHe 803.lzyXOHOCHblX nOJiocreA B KOCT.llX H JIOCTaTO'IHO BHyuIH

TCJlbHOA rpyJIHOA MYCKYJiaTypbl noKa3b1BaIOT, l!TO ero BOOMO:lKHOCTH no 3TOA l!aC'l'H 

orpaHHllCHbl. 

B HCJiaBHCC BpeMSI OTKpblTO MHO)l(CCTBO OCTaTKOB HCKpynHblX 10pcKHx H MeJIOBhlX 

JIC'TaJOIUHX nTHU (BeJIHllHHOA OT CKBopua JIO roJiy6si), cymeCTBCHHO OTJIH'faBllIHXCSI OT 

cospeMeHHblX. 0HH 6blJIH HaJBaHbl 3HaHUHOPHHCaMH (pHc. 158, A; Enantiornithes), lfl'O 

3Ha'IHT - HHhle, npoTHBOnOJJO)ICHblC nTHUbl. 3HaHUHOpHHCbl o6Hap)')l(MBaJIH llIHpoKHA 

Ha6op npH3HaKOB CXOJICTBa c apxeonTepHKCOM, llTO JlaJIO OCHOBaHIDI o&beJIHHHTb HX 

s nonKJiacc simepoxsocThlX nrnu (Saururae). ,llpyroe Jara.nol!Hoe cymecTBO, 6.nHJKoe 

K cospeMCHHblM nTHUaM, - 3TO KOHQ>yuHycopHHC (Confuciusornis; PHC. 158, Ii), 
JKHBllIHA Ha reppHTOPHH COBpeMCHHOfO KHTfill He MeHee 120 MJIH JICT HaJan; Hait.Jle

Hbl TblCSl'IH 3K3eMnJisipos. B OTJIH'IHe OT 60JibllIHHCTBa Hait.JleHHhIX 3HaHUHOPHHCOB, 

KOHQ>yu,HycopHHC HMCJI 6eJJy6ble l{eJIIOCTH, sepXHJOJO CKYJIOBYJO JJYI)', no'ITH CTJ>OI'O 
onHCTOUeJibHble no3BOHKH, KpynHblA .ll)IHHHYA nHI'OCTHJlb. 
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PHc. 158. HeKorop1>1e BhlMepwHe nTHUhl: 

A - 3HaHUKOpHKC (Enantiomis), npc.!ICTIIBKTCJ!b no.!lK.11acca 11wepoXBOC'I'WX rrmu (Saururae); B - icoHcl>y

llHYCOPHKC (Conjuciusomis), TIIOCC OTHOCRWidtCR IC llWCpoXBOCTblM; B - fl0lllHCT'J'K3COBhlA np<m>aBKC 

(PrrJtoauis), npe!ll!011araeMWft npe!IOIC COBpeMCHHWX, BeepoXBOCTWX, TTTHU (Omithurae); I' - recnepopHKC 

(Hesperomis), HCJJCT8l0Wllll MCJl088JI Jy6aTaR nTKUa, cneuK8J1KJKpoB8HHblA KXTKOcl>ar; JI - MCJJOBOA 

HXTKOPHKC (lchthyomis), TatoKe 06JlaI1aawKA 3y6aTblM K.1110aoM; E - ¢1opopaxoc (Phororaco.s), JKHBW8ll 

8 naJleoreH-HCOfCHC rnraHTCKaJI HeJICTalOWaJI nTKUa, 33HHM88Wall HHWY KpynHoro XHWHHK8 8 IOllCHOA 

AMepHKC; JK - .!1H8lpKM8 (Diatryma) HJ naneoreHa, BHCWHC CXO.llff8JI c ¢1opopaKOCOM, HO CKopee - pac-

11n'CllbHOllAIWI; 3 - nueoreHOBwA npec6HOpHHC (PrabyomJ.J), BWCOllCOHOndt nparonm yroJC K l')'Cd 



Ha CMCHY 3H8HUHOPHHC8M H KOH<1>YllHYCOPHHCY, BblMCpWHM B KOHUC Mellll, npHW

JlH eeepoXBOCTble cospeMeHHble nntuhl (Ornithurae, Neornithes). Hx po,noHalJaJibHH.KOM 

6b1Jlo npe,wio•eHo c•urraTb Hait.D.emzy10 B 1987 r. Me.IIKyIO (se.nwmHoh c copoicy) nceen;o-

3)'XHIO (pHc. 158, B) H3 nol!lHero TpHaca, XHBIUylO 225 MJIH JieT HaJaJJ., 3a 75 MJIH JieT .ao 

apxeonrepHKCa. 3'ro npOTOa.BHC (Protoavis), B 6yKBaJibHOM nepesone - nepeonTHua, 

cicopee BCero, .llPCBCCHaJI c:PopMa, .ll)IHHHOXBOCTasi H e,D.Ba JIH cnoco6Hasi: K nOJiery, HO 

o6Jia.naewaJ1 cpaemtTeJlbHO icpynHblM roJIOBHbIM MOJroM u Ha6opoM ooumx c nTHUDIH 

CKCJlCTHbIX npH3HaKOB (nHeBMaTH3HpoBaHHbli\ qepen c KpynHoA rJia3HHueA, 3Y0b1 

TQ1JbKO Ha KOHuax lJe.IllOCTeH, rerepOUe.IlbHble weRHbIC n03BOHKH). 

TaKHM o6pa30M, no .n.aHHblM naJieOHTOJioruu, c:PopMHposaHHe Mopc:Po<PH3HO

J1oru<1ecKoro OOJIHKa TITHU npO.IJ.BHfaJIOCb B MC3030e WHpOKHM <PPOHTOM - B He

CKOJlbKHX BCTB.llX penTHJIHh no.n.KJJacca ApxoJaBpOB, HJ KOTOpblX Bee, KpOMe O.IJ.HOD 

(.11wepoxeocn.1e IlTHUbl, KOHc:PyuuycopHHCbl H onepeHHblC ,IJ.HH038&pbl), BWMepnH ewe 

B MC1IOBOM nepHO.IJ.e. 

Ha nparS1J1CeHHH Mena pa3Hoo6paJHe seepoxeocrax TITHU nOCTeneHHO Hapacrano, 

H K KOHU)' 31'0f0 nepHOJia o6.nacn. HX pacnpocrpaHCHml npocrnpa.nacb OT ABcrpamt:H 

.D.O CeeepHoR AMepHKH. Y)Ke B paHHeM Meny o6Hap~Hbl BOJMO)l(Hhle npe.D.C'ra.BHTCJIH 
JUJYX ocHoBHhlX nonpalll,eneHHA CospeMCHHble nTHUhl (Neornithes) - na.neomaT H 

HeomaT. y naJieornaT (Paleognathae; •.llpeBHCHCOHbIX• flTHU) H3-3a npHHUHITHaJibHblX 

KOHCTpYKTHBHblX OCOOCHHOCTCR. CJia6ee Bblp3}KeHa IlO.IJ.BHXHOCTb eepxHei4 'ICTllOCTH 

(KHHeTJf'IHOCTb qepena); BMecre c HCKOTOpblMH .npyrnMH qepraMH :no CBHlieTelThCTByeT 

o6 HX npHMHTHBHOC'Ilf, apxaiNHOC'Ilf B cpaBHCHHH c HeornaTilMH (Neognathae; «HOBO

HCOHblMH• ). IlO:JtOM}' OHH B KOHUC KOHUOB npoHrpa.JIH B KOHJCYpeHUHH C HCOiliaTaMH 

H nottTH nOJIHOCTblO HC'IClJIH. B coBpeMCHHoR. c:Paytte naneornaTbl Ilpe.IJ.craRJJeHhl cna6o 

(oKOJIO no.rryoomH BH..!IOB) H cpaBHHWibHO ylKO pacnpocrpaHeHbI. HeornaTbl )KC npea

CT8BJUIIOT co6oR COBOKYflHOCTb HCCKOJlbKHX nporpeCCHBHblX BCTBeR, caMOCTOsrre.TlbHO 

npoHJOrne.D.WHX OT na.neomaT. ToJ'llll 3'ro He o6oco6neHHhlR TaKCOH, a 6o.nee Bblco.Kldl 

ypoBeHb OpraHH.JaUHH. 

B no3.11.HeMCT10BhlX OTJIO.JKCHHKX .n.asHo HJBCCTHbl npe.IJ.cTaBHTCTIH .nsyx rpynn 3y-

6aTblx nTHU (Odontognathae). 3'ro recnepopHHCbl (Hesperomithes) H HXTHOpHHCY 

(lchthyomithes). 

nepBble (pHC. 158, I') OblJIH BO,llHhlMH HblP.lllOWHMH DTHJ.UlMH, TIDKC1IOBCCHblMH, 

aHewHe HanOMHH8BllIHMH rarap, c rumxo pa3BHTblMH KpbL'lb.RMH, HO ,ll,OCT3TO'IHO 

CHJlbHblMH C.IJ.BHHYTbfMH HaJa.!l JianaMH. B OCHOBSHHH HX aepxHeR 'ICTllOCTH (maxillare) 

CH.IICJIH MCJIKHe OCTpblC TeKQll.OHTHblC 3YOb1. BTOpble (pHC. 158, ,4), cpaBHHTCJlbHO He-

6oJibWHC IlTHUbl, HMe.JlH p83BHTblR KHJlb rpy.nHHbl H, nO-BH.llHMOM}', xopowo JlCTaJIK. 

'IeruocTH Ta,JOKC 6YJJH c TeKO.nOHTHblMH 3y6aMH. 3y6arax nTHU C'IHTaJOT TYJIHKOBLIMJI 

BeTB.llMH. 
'ITO KacaCTC.11 HCOIH8T, TO B IlOlllHCM MCJIY Tipe,D.CT8BJICHN 'ICTblpe COBpeMeHHblX 

OTp.lt!la (farapoo6pa3Hble, Tpy6KoHocble, BecnoHorne H P::tcaHK006pa3Hble). Tor.n:a xe 

6blJIH WHpoKO pacnpocrpaHeHbl npec6HOPHHCN (Presbyomis), JlJIHHHOHOfHC IlTHUbl 

c yrHHOR fOJlOBOit (pHC. 158, 3), B03MO)l(H0, npe.nKH COBpeMeHHblX ryceo6pa3HblX. ~fa 
naneoreH-HeOreHa KaitH030RCKOR. 3pbl H3BeCTHbl fHJ'aHTCKHC He cnoco6Hble K nOJiery, 

Ho npeKpacHO 6eraswHe nTHUbl - ct>opopaKOC (Phororacos) Hl IO)Kffoi\ AMepHKH H 

JJ.HaTpHMa (Diatrima) H3 CesepHoi\ AMepHKH, AlHH H Eeponhl. Hx c'IHTaIOT BblCOKO

cneuHaJIH3HpoeaHHblMH XHWHHK8MH, 38HHMaBWHMH 3TY 3KOJlOfH'ICCKYJO HHmy 3& 

OfCyrcTBHCM nOAXOMWHX .ll)IJI 3'f0f0 3Bepeit cJ)opopaKOC (pHC. 158, £) - npennOJio

:lllCHTCnJ.HO poncraeHHHK cospeMeHHblX teapHaM (OTp.lt!l )Kyp8.81leo6p83HWC), 41UI .nua-
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tpHMbl (pHC. 158, )/() o6cyqaeTcR B03MO:ml0e p<W:1'BO C -Kypoo6p83HhlMR DTHUBMH 

H pacnrre.JibHOR.lJ,HOCTb (.IIHCTOJl.llHOCTb). 

OoJiaraJOT, 'ITO ece coepeMeHHble rpynnbl nTHU. 6epyr uaqano oT KaKoro-ro 

o6mero HCTO'IHHKa B KOHU,e MCJia; )')KC K MHOU.CHY B naneOHTOJIOrH'ICCKHX MaTe

pHa.nax npHcyrcTBYJOT MHOrHe npe.D.cTaBHTe.JIH cospeMeHHblX OTPSl.ll.OB, ceMe:ACTe H 

.ll.WKC po.D.OB. 

0THU.bl ecer.D.a HrpaJIH BIUOl}'IO poJib B JKH3HH 'ICJlOBCKa, nouaqany B K8'1CCTBe 

o6heKTOB OXOTHH'lbero npoMhlCJia, JaTCM OHH BHCCJIH MHOro'IHCJICHHOe nonoJIHCHHe 

8 ua6op OJJ.OMawHeHHblX JKHBOTHblX. ITolD.Hee, no Mepe HaKonJieHHjl 3KOJIOrH'lecKHX 

3HaHHH, BbljlCHHJiaCb HCKJIIO'IHTe.llbHO Ba)l(H~ pc>Jib IlTHU. B IlOMCPJKaHHH paBHOBCCHJI 

B npHpOJJ.HblX coo6mecTeax, KaX B OTHOWCHHH uaceKOMblX-BPe.D.HTe.JieR CeJibCKOXO

JjlRCTBeHHblX JcyJlbT}'P, TaK H B paCCCJieHHH MHOrHX BH.LlOB paCTeHHA, HC'fPCMCHHH 

COPffjlKOB H T. JI.. 

JlHWb npe.D.CTa.BHTCllH JlBYX O'l'pJl.llOB, HaH6oJiee my6oKO a.D.anTHpOBaHHblX K pac

THTCJibHOJl.llHOCTH, - Kypoo6pa3Hble H I)'ceo6pa3Hble - HcnoJib3YJOTCH: qeJioeeKoM e 

Ka'ICCTBC OJJ.OMaWHCHHblX JKHBOTHblX, He TOJibKO cnoco6HblX pa.JMHOJKaTbCJI B HCBOJie, 

HO H .D.8BWHX B peJyJibTare .ll.JIHTCllbHOR CCJICKll.HOHHOH pa6oTbl npoJJ.YKTHBHble nopOJJ.Ll. 

K 3THM xe orpSl.ll.aM, uapSIJJ.Y c HCKOTOpblMH JCYJIHKaMH H nacTywKOBbIMH (Jlblcyxa), 

npHHa.!lJICJKaT OCHOBHblC npOMblCJIOBble BH.Llbl H o6'beKTbl CilOPTHBHOR OXOTbl. He-

6oJibWOC 'IHCJIO 8H.D.08 COKOJI006p83Hb1X HCilOJib3YCTCJI B Ka'ICCTBe JJ.peCCHpoBaHHblX 

JlOB'IHX nTHU,. 

HaKOHeu., MHO)ICCCTBO ne8'1HX H .D.eKopaTH8HhlX rITHU. COJJ.epJKHTCH: 8 XJieTKaX (no

.DyraH H HCKOTOpble JJ.pyrne, rnaBHblM o6pa30M eopo6bHH006pa.JHblC) HJIH pa3BOJIHTCJI 

B HCBOJIC (naBJJHHbl, HCKOTOpble BH.Llbl ¢a3aHOB H T. n.). 

0.D.H8KO YlllCP6, KOTOPblH HaHOCHT nTHU.aM npH:MOe HCll>CMCHHe HJIH, 'ITO oco-

6eHHO CYlllCCTBCHHO, pa3pyweuHe HX ecTCCTBCHHblX MCCT006HT3HHif, cosepweHHO 

HCCOHJMCPHMbl c HCKOTOpblMH ma.iumtHMH HJIH JJ.aJKC nO.D..D.CPJKHBaJOIUHMH yCH.IIKJiMH 

B OTHOWCHHH nTHU, co cropOHbl 'ie.JIOBCKa. 

K KOHlJ.Y XX B. B pJl.lle pernouos MHpa JJ.OCTHrJIO KPHTH'lecKoro ypoeffjl KO.IIH'leCTBO 

YH:JBHMblX BH.LlOB cpe.D.H nTHU,. no .ll.3HHblM Me)l(IlyHapoJJ.HOro COJOJa oxpaHbl npHpo.!J.W 

(MCOO), B nocneJJ.HeH 'leTBCPTH npoll11tOI'O CTO.JICTIDI Ha rpaHH nOJIHOro BblMHpaHH.JI 

H8XO.ll.HJIHCb no MCHbWeii Mepe 350 BH.LlOB nTHU,. fipH 3TOM 22 BH.D.a, HaxO.ilJllllHXCfl 

no.D. yrpoJoii HC'leJHOBeHIDI, pacnpoc'fPaHeHbl e Espone H Cesepuoii A3HH, 39 - e 

Ceeepuoif AMepHKe, 16 BH.LlOB - B A¢pHKe H 38 - B IOro-BocTO'IHOH A3HH. Oco-

6eHHO npHCTilllbHoro BHHMaHHJI H npHpo.D.ooxpaHHblX ycHJIHii TPC6YJOT 69 JO)l{}loaMe

PHKaHCKHX BH.LlOB H 41 3BCll>aJIHRCKHii BAA, a TaJOKe 117 3HJJ.CMH'IHblX npe.ncntBHTeJieA 

a.BH¢ayH OKeaHH'ICCKHX OCTpoBOB, r.D.e yHH'ITOJKCHHe eCTeCTBCHHblX MCCT006HT3HHR 

HJIH BCeJICHHe HCKOTOPblX 'l)')KCpo.D.HblX BH.n08 coeepweHHO KaTaCTpo¢H'ICCKH CKa3bl

B3IOTCJI Ha MCCTHblX OOHTaTeJIRX. 

K co:JKaJieHHJO, JJ.axe pacwHpeuHe CeTH Jano8e,a,HhlX reppHTOpHA .D.aJICKO ue ecer

.na noMoraeT peweHHIO B03HHKalOlllHX npo6JieM - 80 MHOrHX CJIY'l8JfX npHXOJJ.HTCJI 

npH6eraTb K MeTOJJ.aM HCJCYCCTBeuuoro paJee,aeHHjl yrpoxaeMblX BH.LlOB. HMeHHO TaK 

6blJla y&eJIH'ICHa 'IHCJICHHOCTb, HanpHMep, KaHa.D.CKOR ICalapKH H HCKOTOpblX peJUCHX 

BKJJ.08 JK}'PaaneR. 
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KAACC MAEKOnMTAIOLUME, MAM 3BEPM (MAMMALIA) 

MneKODHTaJOJ..UHC Tpa.zutUHOHHO C'IHTaJOTCSl O.llHHM HJ JlBYX BblCUJHX KJiaccoe no

JBOHO'IHblX :lKHBOTHblX. fJJaBHble CBOHCTBa, OTpaJKalOUlHC BblCOKHA .llOCTHruyTblR HMH 

ypOBCHb opraHHJaUHH, 3TO, npeJK.lle ecero, CJIO)l{Hrul .llHct>ct>epeHUHaUHSI roJJOBHOro 

MOJra c o6UJHPHOA KOpoR noJiyll.IapHR KOHC'IHOro MOJra, COCTOSllllCH HJ ceporo ee

mecTea, a TaJOKe BhlCOKopaJBHTble opraHbl o60HSlHIDI H CJJyxa. CoOTBeTCTBeHHO HM 

.llOCTYilHbl CJI0)1{}{0C noee)leHHe H 3Q>ct>eKTHBHrul OPHCHTaUHJI • .Uanee, 3TO roMo"AarepM

HOCTb (nOCTOSlHHaJI H BblCOKaSI TeMnepal)'Pa Te.Tia) H COOTBeTCTBeHHO BblCOKHR ypoeeHb 

JKHJHClJ,CJffCJlbHOCTH, 3TO YHHKaJJbHaJI KOHCTpYJCUHSI poTOBOro annapaTa, Il03BOIDllOUlaJI 

Jeep.RM 3ct>ct>eKTHBHO 06pa6aT1>1BaTb KOPM e poTOBoR n011ocTH. HaKoHeu, no oco6hlA 

nyrb nepe.lla'IH .lleTCHblUJaM nHTaTenbHhlX eemecTe - qepeJ WiaueHTY (npHcymyIO 

OOJJbUJHHcTBy, HO He eceM) H 'lepe3 MOJIOKO. 

3B01110UHOHHoe paJBHTHe MJJeKonHTaJOlllHX IUJIO a6coJJJOTHo HeJaBHCKMblMH ny
TIIMH OT ct>HJIOfCHHH nTHu. Ilo3TOMY BblCOKHit ypoeeHb HX opraHHJaUHH .llOCTHfHYT 

HHblMH CpC.llCTBaMH, B HeKOTOpblX OTHOUJCHHSIX OH HH)l{C, 'ICM y IlTHU. XOTSl JeepH, 

Il0.ll06HO IlTHUaM, roMOHO'repMHbl, MeTa6oJIHJM y HHX MeHee HHTeHCHBeH, a TeMne

paT)'pa Te.Ila HIDKe. CoOTBeTCTBCHHO HH)l{C H MexaHH':ICCKaSt MOlllHOCTb. XyJKe, 'ICM y 
IITKU, paJBHTO y JBepeA JpeHHe. 

IlpofuleHHblR MJICKODHTaJOJ..UHMH HeJaBHCHMblR 3BOJllOUHOHHblR nyTb JIPKO arpa-

3HJICSl B oco6oR cy.ab6e BHCUepaJJbHblX KOMDOHCHTOB HX 'lepena H poTOBOTO annapaTa B 

UCJlOM, rny6oKO a,n.anTHpoBaHHOTO K o6pa60TKe KOpMa B poTOBOA DOJIOCTH. IlpHCyill3JI 

3BepSlM reTepO.llOHTHaJI Jy6HaJI CHCTeMa BKJIIO'laeT PC3Ubl, KJiblKH, npemc:opeHHble H 

KOpeHHble Jy6bl. 

MaHHny11S1UHJO c KOpMOM ocyw,eCTBIDllOI' M11CHCTblii SlJhlK, a TIUOKe MJU'KHe ry6hl H 

mem, nOJI.BIDKHhle 6rraro.napSl HoeonpHo6pereHHIO MJieKonHTlllOUIKX- JJHueeoA MYCKY

JJaType, BOJHHKllleR HJ Mbllllll nO,ll,'hJIJbl'IHOA BHCuepaJJbHOA JlyrH. 6naro.llapSl ry6aM 
H lllCKaM CHap~H OT Jy6oe BOJHHKJia .llOilOJIHHTe.llbHaJI noJJOCTb - npe.llJlBCpHe J)Ta. 

BropH'IHoe Teep.lloe H MSlrKoe He6o OT.llCJlSIJOT poTOBYJO noJJOCTb OT HocoeoR, CHHMaJI 

noMexH .llblXaHHJO npH .ll.llHTeJibHoA o6pa6oTKe numu eo PTY· 3'ro xe pa:meneHHe no-

3BOJISleT mrreHblUJY cocaTb MarepHHCKoe MOJIOKO. XopoUJo paJBHTbl CJIIOHHble xeneJbl, 

KOTOpble CMa'IHBalOT IlHlllY H, ruto6aeoK, CO.llepJKaT <J>epMeHT, PaJJJaraJOUlHR xpaxMaJI, -

urnnaJy. CHJioeoA o6pa6oTKe nHUlH 3ct>ct>eKTHBHO cnoco6cTeyeT MOlllHOe paJeHTHe 

H oco6oe pacno11o:lKeHHe 'leJlJOCTHblX MblUJU. HH:JKHSISl 'ICJJIOCTb npen.craMSleT co6oA 

He COCTaBHYJO KOHCTPYKUHIO, KaK y penTHJIHA (me COCTOHT HJ 7 KOCTeA), OHa MOHO

JIHTHa, o6paJOBaHa 0.llHOH JIHlllb Jy6Hoii KOCTblO. K qepeny oHa npH'IJleHeHa B HOBOM 

MeCTe, K 'leUJyA'laTOR KOCTH, H o6paJyeT c Heit TaK HaJbleaeMhlR eropH'IHhlA, HJIH 

MaMMMbHhlA, 'leJlJOCTHoR cycrae. BropH'IHoe KOCTHoe He6o cyw,eCTBeHHo yxpemmo 

eepXHIOIO 'leruocTb, npeepaTHB ee B CWIOWH}'JO KOCTH}'IO o6oJIO'IKY HOCOBOR nOJJOCTH 

(tpy6icy). 

BaJKHhle 3JleMeHTbl 'ICJlJOCTHoA JlYfH ccpopMKpo88JIH e cpe,llHeM yxe 'laCTH JBYJCO

nepe.lla10mero annapaTa - MOJIOTO'leK (HJ CO'IJleHOBHOR KOCTH) H HaKOBaJJbHIO (H3 

KBaJJ.paTHOR KOCTH), a nuaKe PllMKY .llJUI 6apa6aHHOR nepenOHKH - 6apa6aHH}'10 KOCTb 

(H3 yrnoeoA KOCTH). 

YHHKa.JlbHblR nyTb 3BOJIIOUHOHHOro pa3BKTIUI MJICKODHTIUOlllHX Jane'laTJICH eme B 

HeCK01IbKHX oco6eHHOCTHX HX CKe.11eTa - 31'0 cHHanClt.llHblA qepen, nOCTOJIHHoe 'IHC110 
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weA:HblX ROOBOHKOB H cylIJ.ecTBOBaRBe,. JCOHeqff~fOleHOCTQIJffOl'O H ~0-

JanHCTHOro CO'UleHeHHR. 

BwcoKHA H nocT<HIHHWA ypoae111o Mera6o.JIH3M& no3BOJIJICT JeepRM pa.DHBaTh 

BblCOKylO MexaHH'leCKyK> MOlllHOCTb H npeOJJ;OJJeBaTb He6JJaronpHHTHbie TeMnepaTyp

Hble ycnoeHH BHeurneA: Cpe,!lbl. Heo6xoJJ;HMa.A ll,JUI mrreHCHBHoA: TeJUionpo..rzyKl.(HH MOIU

HOCTb IlOCTHrnyTa MJieKonHTaJOIUHMH 6.Jiaro.napH HeCMelliaHHOMY KpOB006pameHHIO H 

3¢>¢>eKTHBHoR HblXSTeJibHOA: CHCTeMe. TioJJHoe pa:me.neHHe Kpyroe Kpoeoo6pameHHJ1 

o6ecne'leHo npHcyTCTBHeM 'leTblpeXKaMepHoro cepnua; OT neeoro :llCeJJY.llO'IKa OTXO.II.HT 

JIHlllb anHa Jlyra aop'Thl, HO He npaBa.A, KaK y IITHU, a JieBa.A. TaKoe COCTOSIHHe B03HHkJIO 

e peJyJibTaTe HeJaBHCHMoro npouecca pacmeJUieHIDI aprepHaJibHoro KOH)'ca Ha arnenb

Hble aPTePHaJibHble CTBOJlbl. BbiCOKrul 3cP¢>eKTHBHOCTb Jiel1CHX, 06na.zxa10IUHX TOHKOA: 

ry6'1aToR CTPYJCTYPOR ( •aJibeeon.RpHoR• ), o6ecne'leHa CJlO)l(HbIMH BffYTPHJlerot1HblMH 

,llblXaTeJlbHblMH nyTHMH - MHOroKpaTHO pa3BeTBJieHHblM npeBOM apMHpOB8HHblX xpsr
meBblMH KOJibUaMH 6pottxoe. B eeHTHJI.RUHH JienCHX yqaCTB}'CT JIHa<t>parMa, BblrryKJioe 

M}'CKyJlbHOe .llHO fPY.llHOH KJleTKH. 

TepMOHJOJI.RUHJI 3¢>¢>eicrneHo o6ecnet1HeaCTC.R 80.TIOC.RHhlM noKpOBOM, KOTOpblA: 

6JiaronapH CBOeR crpyicrype ynepJKHBaeT HarpeTblA: TeJIOM norpaHH'IHblA: CJJOA BOlllyxa. 

fna.mrne KO)l(}{bJe MblillUbl, no.llHHM8IOIUHC BOJIOCbl, MOryr YMeHbWaTb ero TeJUIOnpo-

80.llHOCTb. lIIHpOKO pacnpOC'I"paHeHbl •Pa.llHSTOPbl• B HOCOBOA: nonocrn, KOTOpble 

OXJiaJK.nalOTC.R BJiblxae M bl M BOlll)'XOM. 

Cnoco6HOCTb K 3tjMl>eKTI1BHOA: opaetn'allHB H CJJOJKHOMy n~elllllO o6ycJioB11e

Ha nporpeccHBHbIMH ceoRcTeaMH ronoettoro M03ra H opraHoB qyeCTe. Cpenn ar.ne.noe 

fOJIOBHOro M03ra pe3KO .llOMHHHpyeT KOHe'IHblA M03r H, npe}K)le Bcero, o6pa30B8HHIUI 

cepblM BeIUeCTBOM Kopa ero nonyrnapnR, KOTOpa..R y MHOrHX 3BepeA O'THOCHTe.TlbHO 

BeJIHKa no JUIOmallH H YJIO~Ha r.rry6oKHMH CKJia.zucaMH - 6opo3,!l8MH c HJBHJlHHaMH 

a npoMe~Kax. 
OpraH cnyxa .nonwIHeH cnyxoeoA: paKOBHHOA: H o6pa:ioeaHHhlM 6apa6aHHoA: KO

CTbK> Hap}')KHblM CJiyxOBblM npoXOJlOM - Hap}')KHblM yxoM, 803HHKWHM e.no6aeoK 

K BffYTPeHHeMY H cpe.nHeM}'. TiapaJIJleJibHO c.rryxy pa3BHT8 H CHCTeMa 8K}'CTH'ICCKOA: 

CHniaJIH38UHH. 

Opran o6oHRHHR p33BHT y MJieKOIIHTaIOUJ;HX cwn.nee, qeM y .npymx aMHHOT. 3sepa 

OTJIH'ISIOTC.R 3H8'1HTe.rlbHblM OObeMOM HOCOBOR nonOCTH H o6UJHPHOR noeepXHOCTblO 

qyBCTBHTC/lbHOro 3nHTCJIHJI, paJMemeHHOfO Ha MHOI'O'IHCJieHHblX paKOBHHax, o6pa-

3088HHblX cpe.nHHHOA o6oHJITeJibHOR KOCTbIO. CoO'I'BCTCTBeHHO y 6o.rii.IIIHHCTBa MJle

KOnHTaIOIUHX B COCTaee KOHe'IHOro M03ra BCJIHKH OOOH.RTC/lbHble JIYKOBHUbl. Klucllu 
oco6i. npoll)'UffPYeT YHHKRJibHblA: 3anax KaK ocnoey lVl.R HHJlHBHJIY8JI1>Horo onoJHaHmr 

H npoHJBO.llHT naX)"IHe CeKpeTbl .llJl.R MetfeHK.R reppnropHH - <t>opMHpyeT CHI'HaJibHblC 

n01IH. TiaX)"lne eemecma npoeyuHpyIOTC.R 06HJt1>HblMH n paJHoo6pa3HblMH KOJKHblMH 

:lKe.rte3aMH. ::ho, npe}K)le ecero, anOKpHHOBblC RO'TOBble )l{eJie3bl, <t>opMHPYJOIUHe HH

JIHBH.IlYaJibHblR Janax, HO TaJOKe cneun<t>H'lecKHe JK:CJieJbl, noMoraK>IUHe npnBJieKaTh 

DOJIOBOI'O naPTHepa, npe.nynpe}KJlaTb conepHHKa, OCT8B1IHTb HH¢>opMaUHIO 'IJICH8M 

coo6mecTBa H MHoroe .npyroe. 

CaMaR xapaicrepHa..R oco6eHROCTtt pa.1MBOl&eHIUI ecex M.lleKonHTaJOl.llHX - 3TO 

BCKapMJIHB8HHe .neTeHblllleR MOJIOKOM' KOTOpoe npo.nyunpyeTCSI cneuHaJibHblMH 

.JCCJie33MH KO)J(H, npoH3BO.llHblMH anOKpHHOBblX nO'TOBblX. JlpyraR BaJKHeA:waJI 'ICP'J'I 

penpO.!lYKTHBHOR 6HOJ10rHH JeepeR (HCKJllO'la..R 3 po.D;a .RRUeKlla.D;YIUHX) - 3TO :lKHBO

po}KJleHHe; HRueKllenc.a npaICTH'lecKH JIHWeHa JK:CJITKa. Y 6oni.wHHCTBa (y rnauemap

HhlX) B DepHQlt BHYfPHYI'P06Horo p83BHTIDI lapoJlWW nanyqaer OT Ma'J'CPH fiHT8TCIIbHlilC 
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BCWeCTBa H KHCJIOpo,n l1Cpe3 IIJiaueH'I)'. 3.necb lqX)Bb MaTepH H Japo,nblilla KOHraKTHPYJO'I' 

Ha 60JiblJJOH noeepXHOCTH lfepeJ TOHKHe MeM6paHbl, B YCJIOBHSIX xopoweH .llH¢>¢>yJHH 

eeweCTB. Y CYMlfaTblX BCTPelfaeTcSI JIHWb cJia6oe no.no6He nJiaueHTbI (cnoco6Hoe o6e

cne4HTb TOJibKO paHHHe CTMHH paJBHTHR, nOCJie qero Japo,nblill po)l(JlaeTCJI H nepe

XO.llHT Ha M01104HOe BCKapMJJHBaHHC). 

IlOCJIC.llYJOWee H3JIO)l{eHHe KacaeTCSI HaHfiOJiee THnH4HblX eapHaHTOB HJ xapaK

TepHOI"O DJUI MJieKOnHTaJOWHX cne1CTpa, a npH onHcaHHH HeKOTOpbIX CHCTeM opraHOB 

ueHTPaJibHOe MeCTO JaHHMalOT onpe.ne.neHHb!e MO.lleJlbHb!e o6'beKTb! • .ll.nB paccMOTPe

HHJI BHyrpeHHHX opraHoB TaKHM 061.eKTOM CJly)KHT cepru1 KpblCa (Rattus noroegicus, 
OTPR.ll fpbJJyHbl - Rodentia), .lVUl cKeJieTa - 06.bIKHOBeHHaR JIHCHUa ( Vulpes uulpes, 
OTPR.ll XHWHble - Camivora). 

BHewHee CTpoeHHe. fOJioea OTD.eJieHa OT TYJIOBHwa xopowo JaMeTHOH weeA. 

XsocT paJBHT e Pa:JJIH4HOA creneHH. DtaJa, KllK npaewm, CHJibHO cMeWeHbl BOOK, 'ICM 

COKpaweHa CTeneHb nepeKpblBaHHJI HX nOJJei% JpeHHSI. fJiaJ JaWHWeH .llBYMSI BeKllMH, 

nOMHMO KOTOPblX ecrpe4aeTCSI He60JiblJJOe 'fPCTbe eeKo, cnoco6Hoe npHKPblTb JlHIJJb 

nepe,llHJOJO rpeTb rJJaJa. fio fllaJHHUaM npHHSITO .lleJIHTb fOJlOBY Ha MOJfOBOH OT.Ile.JI 

H JJHUeBOH. POTOBCUI WeJlb orpaHH4eHa ry6aMH, eepXHJIJI HJ KOTOpblX y rpblJYHOB H 

JaHueo6pa.JHblX pacce4eHa enepeJJ.H cpe.nHHHOH eepTHKaJibHOH WeJibJO. Ha nepeJJ.HeM 

KOHUe MOPJJ.bl, Hepe.nKO Ha 6eJBOJIOCOH MOl.fKe HOCa pacnOJJO)l{eHa napa HOl!lpeH. Bepx

HJISI ry6a HeceT JJ.JIHHHble H ynpyrne OCSIJaTeJibHble BOJIOCbl - BH6pHCCbl (vibrissae), 

HefiOJJbWHe rpynnbl KOTOPblX MOryr pacnonaraTbCSI ewe B HeCKOJlbKHX T04KaX H3 

noeepxHoCTH TeJia. Cnyxoeble OTeepcTHJI - HapyxHble cnyxoeble npoxoJJ.bl, cKpbl

BaJOIUHe B rJJY6HHe 6apa6aHHyJO nepenoHJcy, - o6paMJieHbl ywHblMH paKOBHHaMH, 

noJJ.BH)l{HbJMH Ja ClfeT JlHUeBOH MYCK)'JJarypbl. y caMua HMeeTCSI o6wee M04enOJIOBOe 

OTBepCTHe, OTKpblBaJOweeCSI Ha KOHUe noJIOBOfO lfJleHa (penis). IloJa.nH OT ero OCHO

BaHHJI pacnOJiaraJOTCSI MOWOHKH (scrotum), napHoe Bbln114HBaHHe 6p10WHOH nOJIOCTH, 

BMewa10wee ceMeHHHKH. CaMKH TaJOKe Hepe.nKo 06na.na10T o6WHM MOlfenonoeblM 

OTeepCTHCM, HanpHMep KPOJ1b4Hxa, HO y KpblCbl caMKa HMeeT HeJaBHCHMble M04eeoe 

H OOJJOBOe OTBepCTHJI. Oo 60KaM 6pK>Xa pa311H'IHMbl HeCKOJibKO nap COCKOB, KOTOpblC 

oco6eHHO JaMeTHbl y KOPMSIWeH caMKH. qHCJIO naJibUeB MOXeT 6b1Tb pa3JIHlfHbIM. 

Jla.noHH, nO.llOIJJBbl H BeHTJ)aJibHble noeepXHOCTH naJibUCB MOryr 6b1Tb noKpblTbl f01lol: 
KO:iKeH H CHa6xeHbl Ha6opoM peJKHX 6yropKOB, «MOJOJieib. 

KolKHwe n01cpoaw. KoJKa MJieKonHTaJOWHX (pHc. 159) OTJJH4aCTCJI OT Taxoeol 

n.pyrnx aMHHOT o6HJIHeM H paJHOo6paJHeM KO)l(HblX :lKeJieJ, 6oraTCTBOM poroBblX 06-

paJOBaHHH 3nH.llePMHCa. B o6nacTH KoHTaKTa c 3nH.llepMHCOM KOPHYMOM o6paJyeT 

BHe.npSllOWHeCSI B Hero COCO'IKH (6 ). Koxcy o6bl'IHO no.nCTHJiaeT :lKHPOBCUI KJieT'lanca 

(12) - .nonoJJHHTCJlbHblH TeIIJIOHJOJJHpyJOWHA CJJOH H Janae nHTaTeJibHblX eewecTB. 

B co6cTBeHHO Koxe, HJJH KOPHYMC ( 7), KW1.1IareHOBhle ewio.KHa nepeWieTaJOTC& 

X30TH4eCKH. 

XapaKTepHblit DJUI MJieKODHTaK>lUHX MHOfOCJJOHHblA 3IlH.llCpMHC ( 1) HenpepblBHO 

nonoJJHReTCSI HOBblMH KJJeTKaMH ff TaJOKe HenpepbIBHO TepReT HX c noeepXHOCTH. 

KneTKH nOSIBJUllOTCSI npH MHTOJax B caMOM rJJYOOKOM, poCTKOBOM CJJOe, JaTeM nOCTC

OCHHO HanOJitullOTCSI 6e.JIKOM KepaTHHOM H, HaKoHeu, OTMHpaJOT. 3nH.llepMHC MJlfOK H 

uaCTIAeH, TaK KaK KJieTKH .nocrarotfHO ceo6wulo coeJJ.HHCHbl MeJIOzy co6oA. MecraMH 
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Piie. 159. Cxe:wa racronol'H'lecKOro CTpOCHHJI KOXH MJ1cKOmmuowcro: 

1 - 3mmepM1tc; 2 - l"Jlll.ll,K3Jl Mb1WU8, nQllHHMlUOWIUI BOllOC; 3 - crepiceHb BOllOCa; 4 - KOJ)eHb BOJloca; 

5 - BOJIOCJIHlUI cywic.a; 6 - IUUUOWMCCJI B 3nH.11epMHC Coco<UOI xopK)'Ma; 7 - XOPHYM; 8 - 38MeHa crapo

ro B0110Ca HOBblM npH JU!Hbl<e; 9 - BeHbl XOlKH; JO - Hepebl XOllCH; I 1 - aprepHH XOlKH; 12 - no.uxox

HIUI lKHl>OBaJI XJle'I'13TXll; 13 - anoKpMHOBlUI nOTOBall :t(CJ!eJa; 14 - BOllOCJIHO!l <t><>JIJ1HKYJJ; 15 - Jl}'KOBH· 

Qa BOllOC&; /6 - CaJJbHIUI lKC!leJa; /7 - MHXallcyJIMpOBaHHOC TCJlbUe (MexaHopeuenrop) 

3IlHllCPMHC o6pa3yCT }'3KHC BilSl'IHBaHHJI, rny6oxo BHCJIP.lllOWHCCJI D KOpH}'M, ff Bhl

CTJiaHHhlC JIHWb JKHBblMH KJICTKaMH; TaKOBbl BOJIOCS!HblC CYMKH (5) H KO:lKHhlC )l(:eJIC31i 

(13, 16). Ha HeKOTop1>1x yqaCTKaX TeJia cnoA JanOJIHCHHblX xepaTHHOM KJieTOK YTOJIWCH 

H TBep.n; ~CCb OHH o6pa:JYK>T CIIJIOWHblC poroBblC IIJiaCTHHKH, MeJIKHC qew}'H, KOITH 

HCCKOJlbKHX pa3HOBHllHOCTCH, poroeble qeXJibl poroe, HaKOHCU, KpynHblC poroeble qe

Dl}'H H IUHTKH, KaK y naHroJIHHa (Manis) H 6poHeHocuee (ceMeAcTBO Dasypodidae). 

Me.nKHe qewyn HJBCCTHbl Ha xeocre y rpb13yHOB - xpwc, 6o6poe H T. n. Henpo

CTOe ycTpOHCTBO KOITeH KaK KOHUCBblX qeXJIHKOB IlaJlbUCB o6ecneqneaeT 6blCTpOe 

BOCCTaH08JJCHHC poroBOH JalUHTbl BepWHHbl, 3Q>Q>e1CTHBHO KOMilCHCHpysi ee H3HOC. 

Teep.na.11 xorree~ IIJiacTHHKa (pnc. 160, I), o.neea1<>masi ceepxy xorreeoA wnn no

cne.nHeA ct>a.naHrn (2), HapacTaCT y OCHOBaHHJI, HenpephlBHO cnOJI3~ K eepWHHC, H 

TaM BblC1)'llaCT Ja xpaA noxpblBalOIUCH Q>anaHry CHH3Y IlO.!lOWBCHHOH IUJaCTHHKH (5), 
HBpacra1<>meA HJ rny6HHbl, KaK THnnqHhlA 3IlHllCPMHC. KoHue~ Q>anaHra o6pa3yet 

TaJOKe MUKyK> no.nyweqxy (4). 
KoITH nOJIHOCTbK> OTCyTCTBYK>T y KHT006pa3HblX, Ha 6o1n.wHHCTBe nan&uee nepe.n

HeA KOHeqHocTH yTpaqeHbl pyxoxpblJlhlMH, He.nopaJBHTbl Ha nepe.nHHX KOHeqHOCTIIX 

CHpCH H TIOJICHCH. no.nyweqKH IlaJlbUCB, XOPOWO pa3BHTbJC y MHOrHX npHMaTOB, 

oco6o qyeCTBHTCJibHbl H uenKH (JIHnKH); KOroTb npeepameH B HOI'OTb (6), IlQllOWBCH

HaJI IlJl8CTHHKa ellB8 P83JIH'IHMa. KonYTO o6pll3yeT .ll1IJI XOHUCBOR (f>aJiaHrH 4>YTJIJIP, 
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oco6o BruKHhlA npH 6ere H npLOKKaX no TBep.nOM)' rpYffTY. Ott COCTOHT HJ KOITCBOA H 

no.norneettttoH: WiaCTHHOK, a y nowa.neA BKJIK>'laeT TaJOKe oporoeeBwyio no.zlYllle'lKy 

(cipemcy KOnhITa; 7). 
no xapaKTepy yqaCTHff KO.JKH B Q>opMHpOBaHHH poroB 06Jia.naK>IUHe HMH }KBa'lHhle 

napHOKOnhlTHble .llemITCff Ha .nee KareropHH. y noJiopornx (6b1KOB, K03JIOB, 6apaHOB, 

aHTHJIOn) KOCTHblH WHn (npHpOCW<UI K JI06HOH KOCTH OCTeo.nepMa) noKpblT KO:lKeA, 

KOTOP<UI <f>opMHpyeT TOJICTOCTeHHblil H OCTpblH poroBOH <l>YTJiffp; o6a KOMnoHeHTa no

:lKHJHeHHO ttapacTaK>T y ecex, KpoMe ceeepoaMepHKattcKoro eHJiopora (Antilocapra), 
HMeK>mero cMeHHblA poroBOH <l>YTAAp. y WIOTHopornx (OJietteH) HX BeTBHCTble pora 

UCJIHKOM COCTOSIT HJ CMettffeMoA ocreo.nepMbl. 0HH exero.ntto orpaCTaJOT no.n JaIUHTOH 

noKphIToA YKOPO'leHHbIM MexoM KOJIUt c .no6aBJieHHeM HOBhlX 01p0C'TJ(OB. Hx 6hlC'fPhlH 

pocT npoxon;HT non: BJIHHHHeM 3Q><t>eKTHBHblX 6HOCTHMYJIHTopoe. B qacTHOCTH, pa

CTYWHe pora nSITHHCTOfO OJieHff - naHTbl - HJBeCTHbl B Me.llHU.HHe KaK HCTO'lHHK 

JieKapCTBa naHTOKPHHa. no JaBepllleHHH POCTa QlleHbHX poroe noKpblBaK>maH HX KO.JC.a 

OTMHpaeT H ona.naeT KJIO'lbffMH. B KOHU,e JHMbl HJIH BeCHOH B OCHOBaHHffX 3THX poros 

o6paJyeTCff OCJia6JieHHaH npOCJIOHKa Ja C'lCT cneUHaJibHblX KJieTOK-OCTeOKJI8CTOB, pac

TBOpffK>IUHX KOCTb. Pora c6pac1>1saJOTcff H K ocettH paJBHBaJOTcff JattoBO. 

CWiowttoe oporoeettHe noKpbleaeT y tteKOTOphlx JeepeH: 6oJibWYK> tiaCTb nosepx

HOCTH KO.lKH. CymeCTsetttto BbICl)'naK>wHe HJ KOJKH poroeble WiaCTHHKH Rwepa natt

roJIHHa HaJieraJOT .npyr Ha .npyra, KaK qewyH eJIOBOH WHWKH. 6potteHOCUbI, HMeK>l.l.Ule 

OKOCTeHeHHH B KOpHyMe nQ/l; lll,HTK.aMH, cnoco6Hbl CBOpatIHBaTbCff B TBep.nblA wap. 

Ho ttaH6oJree pacnpoc'fPatteHHhle poroeble o6pa.JoeattHH KO:lKH MJieKonKraK>l.l.UIX -

8Q/l0Cbl (pHC. 161 ), OTCyrCTByJOl.l.Ule TOJlbKO y 6en}'XH H ttapBaJJa HJ KHT006p8.3HblX. XOTH 
80AOCRHble rjxJMUKyJJbl my60KO BHe.npffK>TCff B KOPHYM (CM. PHC. 159, 14), BOJIOChl 

TaJOKe OTHOCffTCff K npoHJBOl].HblM 3nHn:epMHCa. BoJIOC COCTOHT HJ crep:JKHff H KOpHJI, 

rny60KO norpyxettHOro B BhlCTJiaHHYJO 3nH.ZlepMHCOM BOJIOCRHYK> cyMKy (CM. pHC. 

\ 

s II 7 

PMc. 160. Koron. MJieKommuomero Hero npoH3-
BQllHhle. Ilpo11onbHhlC Bep'I'HKllJibHblC pa3pe3bl: 

A - THmNHWA KOfOTb; J; - HOfOTb 'leJIO&eKll; B - ~ 
m.rro JIOWIUlH; I - KOITCIWI IUIBCTHH1t11; 2 - JCOCnUidl 
WKn KOITCBOlt <l>anBHnt nana.ua; 3 - KOpH)'N; 4 - no

JlYWC'IKll na.'lbua; 5 - nQlJ.OWBCHHaJI nJl8CTKHKa; 6 -
HOITCB!Ut rtllBCTHHKll; 7 - «CTpeJIJCa» Korn.era (pe3YJlbT8T 

oporoseH~ nQll)'l.lle'DCH ruun.ua) 
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PHc. 161. CxeMa C'Jl>OCHM BQll<>Ca H BQllOCIUtoA cyMKH: 

I - mpa BOJ1oca; 2 - KYI'HK}'Jta B011oca; 3 - Hap)'lKHoe BOJJOCllHOC anara
JIHWe; 4 - BHYJl)CHHee BJiaramuue B0.1lOC8, CUCllJIJllOWCCCll c ero KYfHXYJIOA; 

5 - CCp.D.UCBHHa BOllOCa; 6 - IlMTalOWHA BOIIOC MCJOJ1CPM8JlbHhlA COCO'feK; 

7 - pocncoB8JI JOHa BOJIOCa 

159, 5). y OCHOBaHHJI KOpeHb yrOJlllleH B BHJle BOJIOCJIHOA 

JIYKOBHUbl (CM. PHC. 159, 15), B KOTOpoii HJltl HHTeHCHBHOC 

.!leJieHHe KJieTOK POCTKOBOro CJIOJI H JaTeM HX oporoeeHHe. 

K.JieTKH npoqHo cKJieHealOTCff Me:itmy co6oA, nepenOJIIDIJOT

cff 6eJIKOM KepaTHHOM, noJiyqalOT BKpan.JieHHJI nHrMeHTa, 

OTMHpalOT H BblCblXalOT. CHH3Y B JIYKOBHUY 8,llaeTCJI oqeHb 

MaJICHbKHil nHTalOillHA ee MC30.!lepMaJibHblA COCO'leK (pHC. 

161, 6), 6oraTblH KPOBCHOCHblMH KanHJIJlffpaMH. 

CTepxeHb BOJioca o6pa3oBaH TpeW! CJIOffMH. 3ro 6oJiee 

KIIH MeHee pblXJiaff CCP.!lUCBHHa (5), Hepe.!lKO BKJllO'laJOillCUI 

803.!lYX (HanpHMep, y OJieHeA), n.JIOTHbIA KOpKOBblA CJIOA 

( 1) H3 npoqHo CKJieeHHblX npo.!lOJibHO BblTffttyTblX KJleTOK H 

KyrHKYJia (2) H3 0.!lHOro CJIOff KJICTOK, <l><>PMHPYJOillCUI Ha no

eepXHOCTH BOJioca o6pameHHhle K ero eepwHHe 380CTpeHHhle 

CTY"eHbKH. 

He)l{Hcui: TKaHb JI)'KOBHUbl He MO:JIC:eT y.!lepx1rnaTb paCTYIUHA crep:llC:eHb. ):Vu1 noro 

•B BOJIOCJIHOM <l><>JIJIHKYJie BblWe Jl)'KOBHUbl CYlUeCTBYJOT BOJIOCJIHble B.JiaraJIHilla - llBC 

BCTaB.JICHHble llPYf B .!lpyra TOHKOCTeHHble TpY6KH. Hap~oe B.JiaraJIHillC (3) o6pa-

30BaHO )K}{BbIMH KJieTKaMH 3nHJlepMHCa, BblCTHJialOmero CTeHKH BOJIOCffHOil C)'MKH. 

OHO MC,ll,1lCHHO BblllBHraeT H3 CYMKH BHyrpeHHee B.JiaraJIHille (4), KOTopoe HaJJ.CTO Ha 

BOJIOC H nJIOTHO cuenneHO c HHM 6Jiaro.!lapff peJibe<l>Y KyrHKYJibl. 3To HapYJKHble CJIOH 

KJleTOK JI)'KOBHUbl; 6JIH)l(C K BblXO.!lY HJ BOJIOCffHOA CYMKH BHyrpCHHee B.JiaraJIHJlle, co

CTOfflUCe H3 oco6oro KepaTHHa, nepeeapHeaeTCff CHM6HOTHqeCKHMH 6aKTepHJIMH. 

K rnyOOKHM o6JiaCTSJM BOJIOCffHblX CYMOK cHapY:JIC:H KPeIDITCJI TOHKHe manKHe MblWUhl 

(CM. pHC. 159, 2), cnoco6Hble «nQllHHMaTb wepCTb .!lbl60M•. EiJIIDKC K BblXOllY C)'MKa 

o6paJyeT ceo6o.!lHOe IlleJICBH.llHoe npocrpaHCTBO (cM. pHc. 159, 5), KY.!la OTJCpblBaIOTCJI 

KO)l{Hble )l(eJieJbl. 

Mex o6blqHo COCTOHT HJ BOJIOC lJ.BYX KaTeropHA. Boriee TOJICTMe, llJlHHHlie H IIPJIMble 

OCTeBble BOJIOCbl CBOHMH HCCKOJlbKO ynnomeHHblMH eepWHHaMH <l>oPMHPYJOT ma.zucyIO 

noeepxHOCTb, cnoco6Hyio MeWaTb npoHHKHOBeHHIO BO.!lbl H CJIYJl(HTb MexaHHtICCKOA 31l

IllHTOA. BonpeKH pacnpOCTpaHCHHOMY MHeHHIO, 80.!lOOTTaJIKHBalOmHe CBOACTBa Mexy 

npH.!laer He CTOJlbKO rH.Jipo<t>o6HCUI )KHPOBCUI CMa3Ka, CKOJlbKO npaBHJibHCUI CTpyicrypa 

c<l>opMHp<>BaHHOA BOJIOCaMH «pewenrn•, KaK Hy IITHU (CM. c. 296). fJia.!lKHA CnJIOWHOA 

C110A TOJJCTbIX BOJIOC, KaK menrna .!lHKoro Ka6aHa Sus scro/a, - npeKPaCHCUI 6poIDi, no 

KOTOpoA COCKaJib3blBalOT WHnbl pacTeHHA. Pa3BHTHe 3TOA a.nanTaUHH B HeKOTOpblX 

CJiyqcui:x npHBeJIO K npeepameHHIO BOJIOC B TOJICTble H npotiHble OCTpble HfJlbl - y 

e:J1C:eA (ceMeAcTeo Erinaceidae), .!lHKo6pa:ioe (ceMeAcTeo Histricidae) H T. n. Oco6b1A 

eapHaHT llJlHHHblX OCTCBblX BOJIOC - BH6pHCCbl (CM. c. 371), OCJIJaTeJibHhle BOJIOChl, 

KOPHH KOTOphlx OKPYJKCHbl KpoeeHOCHblMH JiaK)'HaMH H HepBHblMH OKoHqaHHJIMH. 

BoJiochl BTopoA KareropHH COCTaBJUllOT nO.!lWCJ>CTOK. OHH rywe, TOHbwe H HepeJUCO 

H3BHTbl, 6Jiaro.!lap.si tieMy o6pa3YJOT 3<l><l>eKTHBHblA TenJIOHJOJIJIUHOHHblA CJioA. Bo

JJOCbl nO.!lWepcTKa co6paHW B 6oJiee HJIH MeHee WJOTHhle rpynnbl BOKPYf OCHOBaHHA 
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OCTCBblX BOJIOC. KaK npaBHJIO, BOJIOCbJ JaKperuieHbl B KOXCe c HaKJIOHOM B onpene

JICHHYIO cropoHy, JIHWb y HeMHornx pOIOIUHX BHllOB (Kpora Ta/pa, c11enblwa Spa/ax) 
OHH pacnOJIOXCCHbl BeptHKaJlbHO, JIHWeHbl HaKJlOHa ( •BOpCa• ), KOTOphlR MCWaJl 6bl 

llBH:JKeHHIO no YJKHM XO.ll8M XBOCTOM Bnepen. 

TipoHCXO:lKllCHHe BOJIOCa ocraeTCH Jara.uKoR, ero, B OTJIH'IHe OT nTH'l&ero nepa, He 

ynaercH s1i1secTH HJ qewyH. Tiepo npoxonHT e ceoeM paJBHTHH crauHio BblnH'IHBaHmi: 

3nHl!epMHCa B BH!le cpaBHHTeJlbHO TOHKOCTeHHOro KOJUI8'1Ka, JanoJIHeHHOro 6oraroR 

KaIIHJIJutpaMH M.RKOTblO KOpffYMa. B Ja'laTKe 80Jloca KJlenrn 3nHl!epMHca nepeMemalOT

CH npOTHBOnOJIO:lKHblM o6pa30M - OHH Bn.ff'IHBalOTCH B rny6b KOpffYMa H OCTaB.IUIIOT Ha 

noeepXHOCTH YJK}'IO, HO fJIYOOKYfO BnallHHy, Ha .llHe KOTOpoR Ha'IHHalOTC.ff ycHJieHHO 

paJMHO:JKaTbCH. TipHHallJleJKalUHH KOPHYMY KOMnoHeHT Ja'laTKa HC'lepnbleaerc.R yno

MHHY'fblM Bb!We MHKPOCKOnH'leCKHM MeJonepMaJibHblM COCO'IKOM. TioJ:JKe eeplllHHa 

<l>oPMHPYIOIUeroc.R BOJIOCa BblllBHfaeTC.ff H3 BilallHHbl - BOJIOC.ffHOR CYMKH. 

Ko:lKa MJieKonHtalOIUHX qpeJBbl'laRHo 6orara xeJieJaMH HeCKOJlbKHX KattropHA. 

TiocKOJibKY nOTOBble )l(eJJCJbl BbllleJJ.fflOT BOllHblC paCTBOpbl H 3M}'J1bCHH, OHH C'IHTalOTC.JI 

peJyJibTaToM npeo6pa3oeaHH.ff OllHOKJleto'IHblx :JKCJJih KO:JKH na11eKHx pbl6oo6paJHblX 

npenKoe. HaH60Jiee pacnpocTpaHeHbl OTKpbleaiomHec.R e BOJIOC.RHble CYMKlf anoKpH

HOebte IlOTOBble XeJJe3bl. Hx BbllleJieHH.ff conep:lKaT 6CJJOK H Jie:lKaT B OCHOBe tPOPMH

poeaHH.ff MJICKOnHTalOIUHMH HH,!J.HBHllyaJlbHOro Janaxa - npH yqacTHH 06HTalOWHX B 

C)'MKax 6aKTepHR-CHM6HOHTOB. 

HJ TaKHX IlOTOBhlX :lKeJICJ B03HHKJIH H Mll~Hble JICe.lle3bl, KOTOpble y OllHOnpoxon

HblX H C)'M'l8TblX ewe COXp3H.ffKYr CB.ff3b C BOJIOCaMH, no KpaitHett Mepe, 3M6pHOHaJibHO. 

TIHT8.ffCb, llCTCHblW W1aueHT8PHOro MJJeKOilHT310lllero He npocTO cocer, HO pHTMH'IHO 

CJKMMaeT COCOK 'leJJIOCT.ffMH, BbOKHMa.ff MOJIOKO HJ HaxO.lVllllHXC.ff B HCM nOJiocteA, 6y.zu, 

TO paClllHpeHH.ff BblBOllHblX npoTOKOB :lKeJJC3bl HJlH :JKC JaXBa'ICHHOe BHeWHee npocrpaH

CTBO, KaK B JIOXHOM COCKe KOPOBbl. y nJiaUeHTapHblX COCKJf pacnoJiaralOTC.ff .llBYMff 

npo.llOJlbHblMH 60KOBblMH pruiaMH H y npHMHTHBHblX 6WB3IOT MHOro'IHCJICHHblMH, 

HanpHMCp y TeHpCKOB - .llO 11 nap. 

06bJ'IHblC nOTOBble )l(eJJe3bl 'leJJOBeKa (TaK Hi13b1BaeMYe 3KK:pHHOBhle) He CBflJaHbl c 

BO.TIOC8MH; OHH Bbl.ll.CJUl.IO'f «llCWCBblR» nor, COCTOSllllHR H3 BO)J,bl c COJlldO H MQqCBHHOA, 

O'T'lero H8HOOJiee IlOllXO.IUIT ll)ljl TepMoperyJJ.ffUHH. 

Ca.n1>Hble XeJICJbl, KaK npaeHJJo, cB.RJaHbl c BOJIOCHHLIMH cyMKaMH. Hx Bl>l.lleJJeHmi: 

conep:lKaT JKHponono6Hble eemecTBa " KepaTHH, HO He eo.ny, nu<:a.R ceKpeumi: C'IHTaeT'CJI 

BH!lOH3MeHCHHeM npouecca oporoBeHH.ff K.lleTOK 3nH!lepMHCa. Hx CeKpeT nO.ll.llCPJKHBa

eT 3J18CTH'IHOCTb BOJIOC, KOnblT H T • .ll., a T3IOKe CJIYJKHT $HKCaTOpOM Janaxa, JaMeAIDUl 

HCnapeHHe naxyt.IHX eeweCTB. 

CKe.J'leT. TioJBOHO'IHHK, qaCTb oceeoro CKCJleTa (BKJ110'la10wero TalOKe pe6pa H 

rpy.llHHy; pHC. 162), y MJJCKOflHT310lllHX, KaK Hy llPYrHX aMHHOT, COCTOHT HJ nRTH 

OT.llCJIOB - weRHoro (34), rpynHoro (7), noffCHH'IHOI'O (8), KJ>eCTUOBOro (22) H XBO

croeoro (JO). TI03BOHKJf OTHOC.RTCB K THny MamuqeJlbHblX: HX Te.Tia HMCJOT WIOCKJfe 

ropuee1i1e noeepxHOCTH H He COlf.JICH.fflOTCff Me:lKlly co6oA cycTaBaMH. 0HH COC,.!lHHCHW 

MaCTH'IHblMH npoK.llallKaMH Me:NCn0360H0'4Hbl.MU oucKo.MU H3 BO.TIOKHHCTOro xp•w.a. 
KOTOpble CMHHaJO'TC.ff npH B38HMHblX noeoparax noJBOHKOB. 

KaK y ecex TeTpanoJ{, eepXHHe ( HCBPaJibHble) AYrH CMe:lKHblX nOlBOHXOB coen.HHCHW 

CXOJib3HlUHMH cycTaBaMH COlf.JleHOBHhlX OTpOCTKOB. 

Ll;ul wermozo omde.tla xapaKTepHa nopa3HTeJibHWI CTa6HJibHOCTb COCTaBa - 38 pe.u-
11attwHMH HCK.lllOtICHH.ffMH, OH o6pa3083H CCMblO nOJBOHKaMH. KaK H y .npyrHX aMHHOT, 

,IUJa nepeJJ.HHX weAHblX Il03BOHKa cneUHaJIH3HpoBaHhl. 3'ro KOJibUeBH,!J.HLIA arnaHT (3) 
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PHc. 162. CKeJieT nHCHll.bl ( Vu(pes vulpes): 
1 - CK}'JIOBaJI 11yra; 2 - '!epen; 3 - 8TJlllHT; 4 - 3flHC'l'p0$eA; 5 - nonanca; 6 - OCTHcn.IA arpocrox:; 7 - rpyJUlblC no3BOHKH; 8 - flOllCHH'IHblC 003BOHXJf; 

9 - 183; JO - XBOCTOBble R0380HKH; 11 - CeJUlJUllUHaR KOCTL; 12 - BCpYJJYllOtllll BOll..IUfHa; 13 - MaJlllll 6epuoBllll KOCTb (npHpocuiu:): 14 - IDITO'IHaR Koen.; 

15 - npeanniocHa; /6 - OJllOCH8; 17 - 4lanaHrH nanbuee; 18 - crona; 19 - 60/lbWaR 6epUOBllll KOCTb; 20 - KOJICHHaJI '18WKa; 21 - 6e11peHHaR Koen.; 

22 - x:pecreu; 23- 00JlB3.llOlllHaJI KOCTL; 24 - 003BOHO'IHblC OT.rtellbl pC6ep; 25 - rpyruiHa; 26- FpyJlHHHblC OTllCJlbl pC6ep (X!)RIUCBble); 27 - .IIOKttBaJf lCOC'l'lt; 
28 - 381U1Cn.e; 29 - llllCTb; 30 - KHCTI>; 31 - JJ)"ICBllll. KOCTb; 32 - flJIC'ICBU Koen.; 33 - JlOR8TO'UWl ocn.; 34 - weAHblC OOJBOHXJf; 35 - HIQCHAJI 'fC-
1110CTb 



H 60Jiee Jq)ynHblA 3nHcrpo<l>ett ( 4) c fJlamat:M KOHHqecKHM 3YOOBHJUlhlM OTpOCTKOM -

npHpOClUHM TeJIOM aTJlaHTa, Ha KOTOpoM noaopaqHsaeTCH n0CJ1eDJrnit 3necb oco6eHHO 

BWKHa epamaTeJlbHaH nollBIDKHOCTb OKOJ10 npOllOJlbHoj:i OCH, nOCKOJibKY npfftl11eHeHHe 

qepena K aTJlaHTY llBYMH MhlllleJIKaMH TaKOH CTeneHH cso60.11bl He HMeeT. 

K epyi}HoMy omiJe.Jly ( 7) y 38epeh H qe.noseKa OTHOCj{'f see no3BOHKH (KaK npasHJIO, 

12 HJIH 13 ), HeCymHe CBOOO)J.Hble pe6pa H, TaKHM o6pa30M, $opMHPYJOtUHe epyaHylO 
1C.11emKy. 

B 60JlblllHHCT8e CBOeM epyiJHtJle pe6pa .llByqJieHHhl, OHH BKJIIO'laIOT COHHHOA 

KOCTHblj:i OT.lleJl H 6pIOlUHOH, HJlH rpyJlHHHbiit, - pe6epHblH XpHIU. I'pyiJUHQ (25) 
o6wrno CHJlbHO BblTHHyra, YlK.a H nonpalJleJieHa Ha TpH masHblX oTne.na - pyxoHTKY 

(manubrium stemi), c KOTopoR CBH3aHO nepsoe pe6po, a y 06Jia.11aTeJ1eH: KJJIO'IHUbl -

TaJOKe H oHa, laTeM Tello (corpus stemi), nonpal,!le.rreHHoe Ha HeCKOJI.hKo cerMeHTOB, H, 

HaKOHeu, Me'leBH.llHblH OTpOCTOK (proc. x.iphoideus). Pe6pa Kpenj{TCH K TeJiaM rpyAHblX 

no3BOHKOB i!OJl06KQ.MU CBOHX npoKCHMa.JlbHblX KOHUOB, a K sepuumaM nonepe'IHl>IX 

OTpOCTKOB - 6yeopKaMu, pacnOJioxeHHblMH HecKOJibKO OTCTYTIH OT KoHuos. Pe6pa 

HMeIOTCH H B wee, rne OHM PYJlHMeHTapHbl H npHpaCTaIOT K fl03BOHX3M B TeX )Ke JlBYX 
TO'IKaX. 

IlolBOHKH noacHUlfHoeo omiJe.11a (8; KaK npasHJJo, IDITb) JIHUieHbl pe6ep. B 3TOM 

OTJieJie, KaK H B rpyJlHOM, XOPOUIO pa.JBHTbl OCTHCTble OTpOCTKH no3BOHKOB, KOTO

pble y 60JiblllHHCTBa rpy,llHblX nolBOHKOB HaKJIOHeHbl Ha3all ( 6), a Ha nOJICHHqffb[X 

noJBOHKaX - enepen. Ho BCe OHH OKalblBaIOTCH BepTHKa.JlbHblMH H MaKCHMa.JlbHO 

3.P.PeKTHBHblMH B Ka'leCTBe pblqaroe B Haqa.Jle TOJl'IKa o6eHMH 3allHHMH KOHe'IHO

CTHMH, Korna nOlBOHO'IHHK BhlfHyr Bsepx H 3HepnNHO pacnpHMJIHeTCH (yCHJIHeM 

cneuHa.JlbHOH MblWUbl; CM. c. 382). 
Kpecm~06b1U omiJe.11 (22), npenocTaBJIHIOIUHA j(eCTICy.IO onopy Ta.JOBOMY flOHcy, 

o6hl'IHO o6paJOBaH cpacTaHHeM 3-4 nolBOHKOB, HJ KOTOpblx JlHlUh .11sa nepenHHX 

cpaCTaIOTCH c 00JlB3,JlOWHblMH KOCTHMH H C'IHTalOTC.ff HCTHHHblMH KpeCTUOBblMH. 

B XBOCmOBoM omiJe.11e (10), oco6eHHO HlMeH'IHBOM no 'IHCJIY noleoHKoB, THnHll

HOe CTpOeHHe HMeIOT JlHWb nepenHHe 003BOHKH, a Jiej(aIUHe n03allH o6paJ083HY. 

JIHllib naJIO'IKOBH.llHblMH TeJiaMH. 

'/epen. flo CTpoeHHIO CKeJieTa I'OJIOBbl (pHC. 163) MJleKOnHTaIOIUHe pe3KO OTJIJRa

IOTCH OT cospeMeHHblX penTHJIHtt H flTHU. y HHX palBHTbl nea 3Qmbi./lO'fHblX MblU(eAKQ 
(12). B xone npouecca ynpoweHHH KpblWH qepena Ha K~OH CTopoHe BOlHHKJio 

JIHlllb O,llHO 8UCOlfHQe OKHO, H o6pa3oBWJaCh eJlHHCTBeHHaH CKyJl060.R ()yea, B CBJl3H c 

'leM qepen MJleKonHTalOlUHX OTHOCj{'f K CUHancuiJHOMY THny. fHnepTpo.PHpoBaHHblA 

opraH o60HJIHHJI Henocpe.ncTBeHHO COMKHYJlC.ff c M03I'OM H palJlBHHYJl rnalHHUH, 

c.a.e.naB qepen 6mopU14HO f1./lOmu6a30JlbHblM (qepen c llIHPOKHM OCHOBaHHeM). 

MneKonHTaIOIUHe noao6Hbl nTHuaM BblCOKHM OTHOCHTellbHblM o6beMOM H npoq

HOCTblO MOlfOBOit KancyJlbl, CTaBweH Halle:ll<:HOA KOHCTpyxTHBHOH OCHOBOH qepena B 

yCJioBHHX JHa'IHTeJibHbiX MexaHH'leCKHX HarpyJoK, conposo:lK;laIOIUHX cHJIOBYJO o6pa

OOTKY nHIUH qen10CTJ1MH. B PeJYJlbTare qepen lBepett OTHOCHTellbHO BeJIHK H TSIJKCJJ, 
KBK H I'OJIOBa B UeJIOM. KaK H y IlTHU, no JasepweHHH poCTa MHOrHe KOCTH qepena 

CJIHBaIOTCH Me:lK;ly co6oA s KOMnJleKchl, 'ITO TaJOKe cnoco6cmyeT npo'IHOCTH. KoH

C'fPYK.UHJI BHCUepa.nhHb!X KOMnOHeHTOB qepena my6oKO ceoeo6pa3Ha, YHHKa.JlbHa cpe

JIH n0380HO'IHblX, B 'leM npo.RBHJIOCb CMeWaHHoe BJIH.RHHe a.11anTaUHH K BOCnpHRTHIO 

3Byx08 H3 BOl,!lyxa (3BOJIIOUH.ff cpe.nHero yxa) HK MexaHH'leCKOA o6pa60TKe KOpMa. 

y MJlCKOnHTaIOIUHX paJJIH'lalOT KPY"HYIO 3Qmbi./lOlfHYIO KOCTb (occipitale), KOM

llJICKC 'ICT'hlpeX o6W'IHblX JVIJI 3TOI'O OTllCIIR JaMeIUalOIUHX OKOCTeHeHHa; 3ambl.llQftHble 
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PHc. 163. qepen MJJeKOmrraJOUlllX Ha npHMepe necua (Alopex lagopw) - npe,n;craBHTCIIJI 
OTpJl.ll8 XHmnhle: 
A - qepen TJlCXMCCJl'IHoro meHKa, BHJl c6oicy; /; - canrrraJI&HbIR pacnKJI 'lepena 6ollee crapweR oco6a; 
J - HOCOB8JI KOCTb; 2 - BCpXHC'IClllOCTHrul KOCTb; 3 - CJIC3H8JI KOCTb; 4 - CK)'JIOBWI KOCT&; 5 - JI06H8JI 

IWCTb; 6 - KpblJIOKJIHHOBH.llHrul KOCTb; 7 - TeMCHHaJI KOCTb; 8 - '1Cwy1l'l3T8JI KOCT&; 9 - MCJIITCMCHHllll 

KOCTb; JO - BCpXHC33TblJIO'IH8JI KOCTb; I I - OOKOB8JI 33TblJIO'IH8JI KOCT&; 12 - 33TblJIO'IHbIA MbllllCllOK; 

13 - OKOJIOywHrui KOCTb («COCUCBHJlHbIR• OTllCll); 14 - 6apa63HH8JI KOCT&; 15 - MCCTO BTOPH'IHOro 'IC

JDOCTHOro cycraea; 16 - KPblJIOBH.llHrui KOCT&; 17 - rJ1aJOK11HHOBH.!1Hrui KOCTb; 18 - HOOHrui KOCTb; 19 -
RepCllHCKJIHHOBH.llHllll KOCTb; 20 - npe,a'IClllOCTHaJI KOCT&; 2 I - eepXHC'ICllJOCTHaJI p3KOBHHa; 22 - HO

coerui p3KOBHHa; 23 - 06otu1TeJI&Hble p3KOBHHbl; 24 - npo.ablpllBJieHHrui MaCTHHKa cpellHHHoR 06oH11-

TC11&HoA (pewmaroR) KOCTH - nepCllHllll CTeHK3 MOJroeoA KancyJibl; 25 - OKOJIOymHllll KOCTb ( «K3MC

HHCTbIR• OTlleJJ); 26 - OCHOBH3ll KJIHHOBHllHrul KOCTb; 27 - HOCOfJIOTO'IHbIR XOll (BTOpH'IHlUI xoaHa); 

28 - CODIHHK; 29 - BTOPH'IHoe TiJCpJloe Heoo 

Mbl1t4e111'u c<t>opMHpoeattw 3a C'leT 601coBblX 3ambl/lo'IHblX KOCTeit ( 11 ). Cnyxoeu 
KancyJia o6pa30Batta 3aMeIUalOIUHMH KOCTRMH, fOMOJIOfIDI KOTOPblX ywHblM KOCT.AM 
npyrax no3BOHO'IHblX OTPHuaeTcs:i; o6pa30BaHHblit HMH 6JIOK Ha3blBalOT OKOAoyumou 

KOCTbK> (13; perioticum). B KJIHHOBHJlHOM OTJle.JJe K wHpoKo pacnpocTPattettttoit y 
fl03BOHO'IHblX OCHOBHOU K./lUHOBUdHOU KOCTH (basisphenoideum) cnepe)lH npHMblKaeT 
Kpyntta.A nepeiJHR.R K.llUHOBUdHaR KOCTb ( 19", presphenoideum), TaK:lKe <t>opMHPYK>IUaJI 
HIDKHHit Kpait M03roBoit KancyJibl. BnepeJlH OT nee y MHornx 3Bepeit pacno11araeTC.A 
cpeiJuHHIJSI o6oHRme.t1bHDS1 KOCTb (pHc. 163, .D, 24; mesethmoideum), npoHH3aHHaJI 
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MHOl"Oq]fCJICHHhlMH OTBepCTIDIMH ,l1)UI BCTBC°A o6olUITCJIWloro (I) HCpBa, qeM o6ycnoe

J1CHO ee JiaTHHCKOC HaJeaHHC - pewem'IOmaJl. 

Kpblwa 11epena y JeepeR (cM. pnc. 110, E) cocrne.neHa o6bl'IHhlMH KOMnoHeHTa

MH - 3TO HC60JlbWHC HOC06ble KOCTH (pHC. 163, A, 1 ), a TalOKC KPYTIHblC AOOHbJe (5) 
H meMeHHble ( 7), <t>oPMHPYJOIUHC He TOJibKO KpblllIY, HOH 6oKOBblC CTCHXH M03l"OBOA' 

uncyJibl. 

il03a,r(H TCMCHHblX KOCTCtt coxpaHWIHCb octaTKH nonOJIHHTeJlbHOro nonepeqHoro 

p.11.na noKpoeHWx KOCTett 11epena creroue<t>anoe - 300Heme.weHHblX H ma611um.,amblX 

(CM. pHc. llO, E, COOTBCTCTBCHHO 20 H 19) - B BH.LlC MexmeMeHHOU KOCTH (pHC. 

163, A, 9; interparietale), KOTOpaJI npnpacTaeT K JaTbIJIO'IHOR KOCTH (HanpHMep, y 

XHil.(HblX, npHMaToe) HJIH coxpaHJICT caMoCTOJITCJibHOCTb (HanpHMep, y KPblCbl). Jfa 
OKOJ10rJICl3HH'IHblX KOCTCR y MJICKOmfTalOUJ,HX HMCIOTCJI llBC KOCTH: Cl1e3HaJl KOCTb (J) 
JIC)l(HT Ha nepenHCM KpaJO op6HTbl H npoHH3aHa OTBCpCTHCM .LJ)lJI CJ1C3HO-HOCOBOro 

npOTOKa, CIC)l/106aJl KOCTb ( 4) o6paMJIJICT rJia3HHUY CHH3y, BMCCTC co CKYJIOBblM OT

pOCTKOM 'lewyu'lamou KOCTH (8) yqaCTBYJI B <l><>PMHPOBaHHH CIC)l/1060U i)yw oco6oro 

cocraea, xapaKTepHoR AJJJI cuHancuoHoco 11epena. B ouancuoHoM 11epene 3TH KOCTH 

npHHaJVIC)l(aT pa3HblM nyraM, COOTBCTCTBCHHO HH)l(HCit H eepxHett. lfewyu'lamOR 

KOCTb - CllHHCTBCHHaJI y MJICKOnHTaJOIUHX H3 Ha6opa lUC'IHblX KOCTCtt. B CBJl3H c no

Tpe6HOCTbJO B Ha,r(C)l(HOM BMCCTHJIHme llJUI OTHOCHTe.llbHO KpynHoro fOJIOBHOro M03ra 

OHa npHHHMaeT noJIHOUCHHOC yqacTHC B <t>opMHpoeaHHH CTCHKH 11epena, JaHHMaJI 

3aMCTHblf% yqacTOK Ha ee BHYTPCHHC°A noeepXHOCTH (pHC. 163, .6, 8). y 83pOCJiblX 

38Cpett BMCCTe c OKOJ10YUIHOR H 6apa6aHHOR (CM. HIDKC) KOCTIIMH 'ICWyWiaTaJI Koen. 

<l>opMHpyCT KOMI1JICKCHYJO «BHCO'IHYJO• KOCTb. 

HJ noKpOBHbIX KOCTCA ocHoeaHHJt 11epena napac</JeHouo y MJICKomrratolUHX HC'ICJ, 

a BTOpH'IHO HenapHblR COUJHUK (pHC. 163, .6, 28) <t>opMHPYCT HOCOBYJO neperopomcy 

H npHKpblT CHHJy BTOpH'IHblM KOCTHblM HC6oM (29). 
0rHOCJIUJ,aJICJI K BHCUCpaJibHblM KOMnOHCHTaM 11epena neptJU'IHaJl sepxH.RR lfe

AJOCmb B cocraee 'ICTblpeX OKOCTCHCHHR yCTpaHeHa OT npJ1Moro yqaCTIDI B CXBaTblBaHHll 

H MCXaHK'ICCKOR o6pa60TKe llo6bl'IH. 3TO noKpOBHblC He6HaJl (18) H Kpb1.1106UOHOR 

(16) KOCTH, JaMemaJOil.(HC Kpb1.110KAUH06UiJHa.R KOCTb (6; alisphenoideum), H HO

KOtJQ./lbHR (incus; CM. PHC. 168, J), OllHa HJ TJ)Cx CJiyxOBblX KOCTO'ICK. BmopU'IHOR 

6epxH.RR lfe.mocmb, c<t>opMHpoeaHHaJI llBYMJI noKpoBHblMH KOCTJIMH, B CBOHX wi:eA:

IGlX (aJibBCOJiax) HCCCT Jy6bl (TCKOllOHTHaJI 3y6HaJI CHCTCMa). IiOJibWaJI 'laCTb 3y6oe 

pacnOJIO)l(CHa B sepXHe'le.JllOCmHOU KOCTH (pHC. 163, A, 2), B npeiJ'le.AIOCmHOU KOCTH 

(20) - TOJibKO peJUbl. 3Ta KOCTb, HOB OCHOBHOM eepXHC'ICJIIOCTHaJI H He6HaJI HCCyr 

WHpOKHC HanpaBJICHHblC BffYTPb KapHHJbl, KOTOpble cpacTaIOTCJI Ha cpenHe"A JlHHHH 

'lepena. 0HH <l><>PMHpyJOT smopU'IHoe mBepi)oe He6o (29), Kcrropoe OTlle.nR"CT HOCOeyIO 

n0J10CTb OT poroeoR H npH.L(aCT PbIJIY Tpy611aTyJO KOHCTp)'KUHJO, a BMCCTC c HCA -

BhlCOKYJO npo'IHOCTb. fiola,r(H BTOpH'IHOro He6a B )l(Crr06 MCQY He6HblMH KOCTJIMH 

OTKPblBaIOTCJI BTOpH'IHblC xoaHbl (27). 3a,nHHC KOHUbl 6oproe :JKeJio6a o6pa3oBaHY 

HeOOJlbWHMH 1Cpb1.1106UiJHbl.MU KOCTJIMH ( 16). 3aMemaJOUJ,aJI Kpbl.l10KAUH06UiJHaJl KOCTh 

(6), roMOJIOr 6epxHe1Cpb1.1106UOHOU KOCTH Jlll(CpHU, BCTpOCHa B BH.LlC y:JICOU BCJYTHKa..Tib

HO°A nJiaCTHHKH B 6oKOBYJO CTCHKY MOJroeoR KancyJibl HenocpellCTBCHHO enepenn OT 

11ewyR11aTott KOCTH. TaKHM o6pa30M, K Jamwre roJIOBHoro Mo3ra y MJieKonHTilJOinHX 

npHBJIC'ICH H BHCUCpaJibHbl°A 3J1CMCHT,. OKOCTCHCHHC HC6HoKBanpaTHoro xpR"ma • .ll,py

roR ero KOMnOHCHT, KBallP3THaJI KOCTb, 'lpC3Bbl'laRHO CH.llbHO COl<pameH B PCl3Mepax 

H o6paJyeT HOIC06QJlbHKJ (CM. pHC. 168, J; incus), OJlHY H3 TpeX 3B)'KOnepenaJOIUHX 

KOCTO'leK 8 Cpe,!lHCM yxe. 
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HuxHRR 'leJllQCmb o6p830BaHa y MJieKonKTaJOLUHX QlUtolt JIHWb 3)/6Hou KOCTWO. 

npH'UleHCHHOH K 'lepeny xapaKTepHhlM o6pa30M - 6e3 )"iaCTHJI KBanpaTHOA KOCTH. 

3y6Hii$1 KOCTb :mecb fiO.llBHXHO COC.llHHeHa c 'lelllyj%'laTOlt KOCTblO (npH OCHOBaHHH 

CKYJioeoA .llYTH) smopu'1Hb4M 'le.AIOCmHbUI cycmasoM (pHc. 163, A, 15). OcTaJJbHble 

JCOCTH, HCXO.llHO npHHaJ])IC)l{aBillHe HIDKHeA 'ICJllOCTH, :mecb yrpa'leHbl HJIH xe pe3KO 

HJMCHHJIHCb. 3aMeW.al01UaH CO't/1eH08HaR KOCTb (OKOCTeHCHHe MCKKeJieea XPJIW.a) 

o6pa3yeT MOAOmO'leK (malleus; CM. PHC. 168, 12) - Henocpe.u.CTeeHHO CBJl3aHHy:t0 c 

6apa6aHHOlt nepenOHKOlt CJiyxOBy:tO KOCTO'IKY; ee CO'UICHCHHe C HaKOBaJlbHeH COOT

BeTCTByeT nepsu'IHOMy 'lelllocmHOMy cycmasy. Ye.nosQJl KOCTb npeo6paJoeaJiaC& e 

6apa6aHHYIO KOCTb (tympanicum; PHC. 163, 14), KOTOpaJI <t><>PMHPYeT KOJlbUCBy:tO paMKY 

.llJUI 6apa6aHHOA nepenoHKH, TPY6KY Hapy.:KHoro CJiyxoeoro npoxo,lla (CM. pHc. 168, 15) 
H npHMblKalOlUy:tO K HCMY 'laCTb KOCTHOI'O 6apa6aHa (bulla tympani), OKP~IOlUCl'O 
6apa6aHHy:t0 fiOJIOCTb y MJieKOnHTalOIUHX MHOrHX rpynn. 

0CHOBHhle nanhl my6oKHX npeo6paJOBaHHii:, nOCTHfWHX BHCuepaJibHble KOMDO

HCHThl 'lepena B HCTOpHH MJieKomrralOIUHX, HJJIO.:KCHbl B fiO.llPlllllelIC •IlpoHCXOJK,lJ,CHHe 

MJieKomrralOW.HX•. Ilo-BH,llHMOMY, HCXOD.Hble npe.nnOCblJIKH K 3THM npeo6paJOBaHIDIM 

6bl!IH CBHJaHbl c a.nanrauHeA K eocnpIDITHIO JBYKOB B 803,ll)'U.IHOA cpe,u.e, KOTOpaJI yxe 

y paHHHX CHHancH,llHhlX pellTHJIHA (nCJIHKOJaepoe) DOill.llll HHhlM nyrCM, 'ICM y .llPyrHX 

.apeeHHX 'leTBepoHOrHX. 

lloiJM:Jbl'IHblU c1Ce.11em y M.lleKonHTIUOIUHX pacn011oxeH e OCHoeaHHH stJhlKa. OH 
ccl>c>PMHpoeaH nonepe'IHO BhlTJIHyroA, OOhl'IHO ,llyTOBH.11.HOA KOnyAou (CM. pHC. 172, 
7; ee TCJIOM) H .llB)'MSI napaMH KOPOTKHX po.XK06' 'laCTelt nQ!l'bSl3bl'IHOlt (J) H nepeolt 

:iu6epHOH .llYT (3). 
fue'leBOA fiOJIC OOpa30eaH y C}'M'laTblX H MaueHTapHhlX MJICKOfiHTilJOlllHX B OCHOB

HOM Aonam1eou, Tor.Ila KaK KJIIO'lHUa Hepe.llKO PY.llHMCHTapHa (HanpHMep, y 3aAue

o6paJHhlX, XHW.HhlX, KOfiblTHhlX). KopaKOUO, KaK H DOKpOBHaJI KOCTb HaiJepyiJUHHUK, 

coxpaHHJICSI TOJibKO y O,llHonpoxo,llHhlX, y OCTaJlbHhlX pe.llyuHpoeaH, ero PY.llHMeHT 

npHpaCTaeT K Jionance e eHD.e KOpaKOuiJH020 ompocmJUJ (proc. coracoideus). TaKHN 

o6paJOM, CKelICTHaJI CBJl3b Jionanrn c OCCBbIM CKeJieTOM ('Iepe3 rpy.llHHY) y 6oJibll1HH

CTBa MJieKonHTalOIUHX OCJ1a6JieHa KTIH ,lla)Ke eoece yrpa'leHa. nonaTKa (CM. pHc. 162, 
5) HMeeT YHHKaJibHO CJIO)f{}fylO KOH$HrypaUHIO. Ee OCHOea npe,u.CTaCT B BHD.e IIJIOCKOl'O 

TpeyrruibHHKa, Ha BCHTPa.TlbHOA BeplllHHe KOTOporo pacnoJio.:KeHa e.neHOUiJHaR Jl.MKa 

.llJUI nJie'leeoro cycraea. BHelllHIOIO CTopoHy JionaTKH nepeceKaeT BhlCOKHH rpe6eHb -

JWnamO'IHaR OCmb (33), CY.llJI no ee CBJIJH C KJllO'IHUeH, COOTBeTCTBy:t01Uii$1 nepe.u.HeMY 

KpalO AonamKu penTHJIHA. Bnepe.llH OT ocmu pacnOJioxeHa 'laCTb AOnamKu, npHo6-

J>CTCHHaJI MJICKODHT8l01UHMH JaHOBO. ,UpyrHM KOHUOM K.11/0'IU~a TalOKe DOllBH:JICHO 

CO'UICHCH8 C nepe,nHHM 'lJICHHKOM epyiJUHbl - ee pyKORmKOU. 
TaJ (cM. pHc. 162, 9) o6paJoeaH y MJieKonHTalOW.HX TpeMR THnH'lHhlMH KOCT.llMH, 

COBMeCTHO o6paJy:t01UHMH eepTJIY.:Kffy:tO ena.zumy ( 12) .llJlSI npH'lJICHCHIDI 6eiJpeHHoU 
KOcmu (21 ). J/o6K08aR H ceiJa.AU~HaR (J 1) Kocmu o6paMJIJllOT IllHpOKOC OKHO -

JanHpaTeJibHOC OTeepcTHe - H nO'lTH y ecex CO'lJICHCHbl KpaeM c IC.OCTJIMH npOTHBO

DOIIOJKHOH CTOpoHhl, 4>oPMHPYR CUMt/>U3, 00.llJaTCJlbHbllt 8TPH6yr 30Kpblmoeo ma30. 
06paw.eHHa.JI enepen BhlTJIH}'Ta.JI noiJ83dOUIHaR KOCmb (23) CBJIJaHa CHH.neCM030M 

(npOCJIOHKOA COC.llHHHTCJibHOA TKaHH) c .llB)'MSI nepeD.HHMH Kpecm~08b4MU nOJBOH

KaMH. IlOCJie 3aBepWeHHSI J>OC'l'a ece TpH 3JleMeHTa Til3a CJIHB8IOTCJI Me)K.!ly co6olt B 

6e3blM.RHHYIO KOCTb. 

CKeJieT napHhlX KOHC'lHocreA (CM. pHc. 162) nocTpoeH e ue.110M THnH'lHO W'IJI 

'ICTBepoHOfHX, HO OTpaJKaeT DOCJIC.llCTBIDI oco6olt xapaKTCpHolt A1UI MJICKODHTaJOIUKX 



no3Y. Hx KoHe'IHOCTH He paccraBJJeHY wHpoKo, KaK y peIITHJIHA, a no.neeaeHY noi:. 

T}'JIOBHIUe, pacnOJiaraffCb B BeJ)THKa.JlbHOH npOJlOJlbHOit (napacarHTTaJibHOit) nJIOCKO

CTH. ~oii }l(:e nJIOCKOCTblO orpaHH'leHbl HX H3rH6hl H nepeMeIUeHHJI npH waralOWHX 

.!lBH)KeHHHX. XapaKTepHa H o6maH KoH<t>HrypauHH KOHe'IHOCTeii, oco6aH cxeMa 

KOTOpaJI Ja npe.neJiaMH 3TOfO KJiacca npucywa TOJlbKO Ja.llHHM KOHe'IHOCTJlM fiTHU H 

qacTH JlHHOJaspos. ~ nJIOCKBJI TpeX3BeHHaJI Z-o6pa3H<UI KoHe'IHOCTb, sepXHHii cra6 

KOTOpoH o6paweH snepe.n, a HIDKHHit - Ha3all. B 3TOM BHJlHTCH npH'IHHa <t>anaHroBoA 

<l>oPMYJibl 3eepeA - 2-3-3-3-3. B KHCTeBOM crH6e .!lOMHHHpyeT ManonoiutIDKHoe 

y .npyrHX aMHHOT npeo11.11e•tH0-30nRCmHoe CO'l.lleHeHue, a B IDITO'IHOM - ~eHocmon
HOe. B nocJie.nHeM co CTOPOHhl CTOnhl yqaCTsyeT JIHWb cpeJlHjljl H3 TPCx 6a3aJibH.YX 

KOCTeH npeJlnJIIOCHbl, a HapYJl(HaJI, nRmO'tH(Vl KOCmb (14), <l>oPMHPYeT xapaKTepHhlA 
tcpynHblH o.nttoHMCHHblit 6yzop. 

B 3MHeH KOHe'IHOCTH BepXHHit crn6 o6pa30BaH KOJieHHblM cyCTaBOM, HO B nepe,11,

Heit KOHe'IHOCTH fOMOJIOfH'IHOe CO'IJleHeHHe, T. e. JlOKTeBOH cyCTae, no HeJaBHCHMblM 

npH'IHHaM o6paweH Ha3an H .neiicTByeT e Ka'lecTee HH)KHero crn6a. POJib eepXHero 

crH6a, aHaJIOfH'IHOro KOJieHy, .nocTaJiacb 1IJ1e'leeoM}' cycTaey, '!TO nQTPe6oeano Bbl

nOJIHeHHJI HeKOTOPbJX MoP<t><><l>YHKUHOHaJibHblX yCJIOBHH. Cso6o.na 3TOro cycTasa (no

.no6Ho KOJieHHOM}') no OTHOUieHHIO K oceBOM}' CKeJieTY JlOCTHrHyra OOJIHOii pe.nyKUHeA 

KOpa1rouiJa (a y xopowHx 6eryttos - H KAIO'IU~t>4), a Ha pOJib eepXHero 3BeHa B cxeMy 

nepe.nHeJt KOHe'IHOCTH BIC.lllO'leHa /lOnamKa. B 3anHeH KOHe'IHOCTH, r.ne ZO/leHb ( 13, 
19), fOMOJIOfH'IHaJI npe.nllJle'lblO, o6pa3yeT cpe.nttee 3BeHO, HIDKHero 3BeHa HCXO.llHO 

He xeaTaJio; OHO c<t>opMHpoBaHO Ja c'le-r CTOflbl c nRmO'IHbl.M 6yzp<>M H BblTSlffYTLIMH 

MIOCHeBbl.MU KQCm.JUIU (CM. pHC. 162, 18). 
KocTH nRcmu (29) TalOKe BblTSlHYTbl, HO ICHCTb He o6pa3yeT CaMOCTOHTeJlbHOfO 

pbl'lara, a npHMblKaeT K npeiJn.ae'lblO B cocTaee HH:JKHero 3BeHa (27, 31). Otta He 

pacnJiaCTaHa no cy6cTPaTy, KaK, HanpHMep, y HIUepHU (CM. pHC. 120, 19-21), a 

npHnOJlHSITa Han HHM, onHpaJICb TOJibKO Ha KOHUbl IDICTHhlX KOcreit H <t>anaHrH nam.

uee. )KeCTKHe KOHe'IHOCTH c MaJIOit onopHOH llJIOWa.llKOH 6oJiee 3KOHOMHO nepe.naioT 

3HeprHIO npH pe3KOM TOJI'IKe H noTOMY conyrcTBYIOT a.nanTaUHH K 6blCTPOMY 6ery. 
IlpaBJla, r.ui:rKHii cy6cTPaT C03JlaeT npH 6ere Ha TaKHX KOHe'IHOCTJl.X npo6JieMbl, HO 

JlJIOTHaJI noqea CTeneH:, r.ne Q>opMHpOBaJIHCb KOilblTHble MJieKOilHTaIOIUHe, .naeana 

npeHM}'l.l.leCTea ewe 6o.riee KOHUeHTPHPOBaHHOH onope - JIHWb Ha KOITeBble <l>MaHrH 

H TOJibKO .nsyx nanbues HJIH Jla)Ke o.nttoro, Ka.K y JIOUiaJlH. MoP<t><>Jiorn TPa.llHUHOHHO 

paJJIH'laIOT TPH CH'fYllUHH - cronoxo:JK.ZleHHe (KllK y HWepuu), nanbuexo:JK.ZleHHe (y MHO

rnx 3Bepeit, npe)l(Jle scero co6aK, KOWeK H HX POJlCTBeHHHKOB) H <t>anaHroXO)KJleHHC 

(y KOnhlTH.YX). IlOCKOJlbK)' OJlHH H3 cnoco60B cl>HKCaUHH Ha .nepese - OXBaTblBaHHe 

eeTeeit KHCTbIO H cronoif, KOTOpble pac11JiaCTblBa10TCH no HX noeepxHOCTH, an.arrrauHH 

K Jia3aHHIO y 3Bepeit noLUiep:llCHBaeT cronoXO:JK.ZleHHe, 'ITO npoHBHJIOCb B 380JIIOUHH 

npHMaToe, Me.nse.neit. 

Mwweot11u CHCTeM& MJieKonHTaJOIUHX ceoeo6pa3Ha B HeCKOJlhKHX arnoweHHJIX. 

0.D.Ha H3 'le.tilOCmHblX MblW~, a HMeHHO OOAbWOR xeoome.tibHOR M"4W~a (m. m~ter), 

Ha'IHHaeTCJl Ha CK)'/1060U, a BO MHOrHX CJIY'faJlX - H Ha 6epxHe'teJllOCmHOU KOCmRX, 

6Jiaro.napsi: 'leM}' C.llBHHyra enepe.u. JlO ypoBHH We'IHblX 3y6oe H He06bl'lai1HO 3<l><l>eK

THBHO npHJiaraeT K HHM CHJIY cotcpawemu1. 06hl'IHblH Jl,TUI TeTPaflO..U MexaHH3M axTHB

HOro pacKpbleattHR: PTa pacnancsi: H3-3a YTPaTbl HHJKHeit 'leJllOCTblO 3a.nttero OT.lle.JI8. 

EMY Hawnacb JaMetta s BHJJ.e KOMllJleKcHoro 08y6p10WHoaJ MYCK)'Jia (m. digastricus), 

COCTaBJJeHHOfO H3 MhlWU JlByx BHcuepaJibHblX cerMeHTOB. }lanee npaJCTH'leCKH BCJJ 

noeepXHOCTb J'OJIOBhl flOKJ)blTa non KOJKeit CJlmKHOA CHCTeMOit MHMH'leCICHX MblWU, 
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p83BHBWHXCJI H3 M)'CK}'JJaTYPbl flo,n'hll3lil'IHOA lI)TH' HMCHHO n03TOMY eC co6CTBeHHhlA 

Hepe (VII) Ha.JBaH JIHUCBblM. 8eJIHKa H nonpa:meJieHa Ha 5 nopUHA HMCJOlllaJI BHCUe

paJibHOC npOHCXo:lK.llCHHe mponel4uesuiJHa.JI MblUIUa. 

K oceeoMY CKeJICTY nJietfeeoA nosic, Ka.K Hy aM<f>H6HR, no.IlBeweH HCKJIJOtfHTCJibHO 

Ha MblWUax ('Jl)aneuHCBH.llHaJI MbllllUa - OJIHa H3 HHX), pacno.rIO:lKCHHblX 8 napacanrr

T8JlbHOA nJIOCKOCTH. 3HatfCHHe 3TOl'O <l>eHOMeHa B CHCTeMe JIOKOMOTOpHblX anamauHA 

MJICKOnHTSIOlllHX nOHSITHO. <I>yHKUHOHHpOBaHHe ICOHClfHOCTeA MJICKOnHTaJOlllHX 

conpSl:lKCHO c BCJYTHKaJlbHbIMH .llBH:lKCHHSIMH H YCHJIHSIMH (83aHMO.llCACTBHC c CHJIOit 

TIOKCCTH), a TalOKe c npO.llOJlbHhIMH (p83l'OH H TOPMO:lKCHHe), COBMCCTHO onpe.lleJISllO

lllHMH carHTT8.JlbHYJO ruIOCKOCTb • .HcnOJib3088HHe nonepetfHOlt OCH aM<f>H6HSIMH H 

penTHJIHSIMH MOXHO paccMa'Jl)HBaTb Ka.K HaCJIC.llHC pb16oo6pa3HhIX npeJIKOB c KX YH

JlYJISIUHOHHhlM nJiaeaHHCM. B YCJIOBHSIX OTKa.Ja OT HCflOJib30BaHHSI nonepellHhlX CHJI 

'lucmo MblWe'fHaR noiJsecKa nJieqeeoro nosica OKa3aJiacb enOJIHe Y.llSlfHOlt. fJiaBHbllt 

~eMCHT :nott noneecKH - seHmpa/lbHaR 3y6'fomaR MhllllUa (m. serratus ventralis), 

KOTOPaJI lllHPOKHM eeepoM OT.lleJibHhIX n)"-IKOB (•3y6UOB•) TSIHCTCSI OT weAHhlX (npH

poclllHX) H OT nepe.llHKX rpy.llHblX pi6ep K eeplllHHe AOnomKU. 3necb OHa KpenHTCSI 

otfeHb KOMnaKTHO H nonycKaeT ceo60.llHhle noeopoTbl Jionanrn enepen H H8.3a.ll OT

HOCKTCJibHO UCHTPS 30Hbl ICpCnJICHHSI, KOH'Jl)OJIHpyeMble npyrHMH MhlWUaMH. 

Pa3rH6aHHe nJieqeeoro cycrnea, <f>YHKUHOHHpYJOmero aHaJlOrHlfHO KOJICHHOMY, 

B3S1J1a Ha ce6si HOBaJI KPYTIHaJI (npeJIOCTHaJI) MhllllUa, .IJ)'ISI pa3MClllCHHSI KOTOpoA Ha 

nonaTI<e c¢>opMHpoeaHa nonOJIHHTCJibHaJI nepe.llHSISI KOCTHaJI noJIKa.. 

B .llblX3TeJibHOA M)'CK}'JiaTYPe qCTJ<o BbUleJieHa AecmHU'fHaR MblWUa (m. scalenus), 

KOTOpaJI HCCKOJlbKHMH JICHTaMH cnycKaeTCSI OT MOUlHOH lllCH K pe6paM H npH BilOXe 

noeopallHBaer HX enepen, 3<1>4>eKTHBHO paCUIHPAA rpy.llffYIO KJICTK}' • .llpyrwi: Ba.JKHaJI 

.llhlX3TeJibHaJI Mhllllua - no rpyno-6pK>lllHaS1 nperpana, BhlrryKJiaJI enepen ouotjJpaz
Mo (diaphragma; CM. pHC. 170, 26), KOTOpaJI orpSHHlfHBaeT nOJIOCTb rpy.llHOlt KJICTKH 

C3allH. CTaHOBSICb 6oJiee nJIOCKOA npH COKpameHHH, .llHa<f>parMa OTTCCHSICT opraHhl 

6pJOUIHOA nOJIOCTH Ha.Ja.ll, TCM caMblM pacTSlfHBaJI pacnOJIO:lKCHffYIO 8 rpynHoit KJience 

IIJieepaJlbH}'IO nOJIOCTb, a eMecre c Heit H JierKHe. CoeeplllaeTcSI BilOX. 

B CBSl3H c oco6eHHOCTIIMH 6era MJJCKOnHTaJOIUHX, OCBOHBUIHX npbDKKOBhle anmophl 

THna ranona (CM. HH.lKe), y MHOfHX n03BOHOlfHHK 8 o6JiaCTH noRCHUl,4bl npHcnoco6.neH 

JC BCP'fHKaJlbHOMY crn6aHHJO H pa.Jrn6aHHK>. flpH npbl:lKKaX ero paJrn6aeT pacnoJio

RHHhlA e noSICHHUe MYCKYJI pacnpJLMumeAb myA06UU(a (m. errector trunci). B HeM 

CJIHTbl eoemrno TPK CHCTeMbl MbllllCt{HblX n)"-IKOB, KOTOpble 8 rpyJU{oA o6JiaCTH tfCTKO 

Pal1leJICHhl. 

0co6eHHOcmu HQ3e.MHOU AOKOMOl4UU MAeKOnumalOU(UX. TipenCTaBJIJICT HHTCpeC 

TCXHHKa nepeJIBH:lKCHHSI MJICKOnHTaJOUlHX no TBepJIOMY cy6c'Jl)a1)', 60Jiee CJIO:llCHaJI H 

pa3H006pa3HaJI, lfCM y npyrHx lfCTBepoHomx. fJiaBHble lfCpTbl 3TOA TCXHHKH - no

CJle.!lOBaTCJibHOCTb nocTaHOBKH KOHClfHOCTeA Ha rpYffT H OTHOCHTeJibHaJI npO.llOJDKH"' 

TCTlbHOCTb KOHTaKTa, 8 COBOKynHOCTH COCTaBJIJIK>UlHC noxoi:Jicy, HJIH D.ll!llOp. HaH6oJiee 

pacnpoC'Jl)aHeHHhle noxonKH Ha.JeaHhl cUMMempu"Hbl.MU. KottetfHOCTH K3JK.ll.Olt naphl 

npH TalCHX aJIJIK>pax ecerna HaXO.lJ)ITCSI B npOTHBo<f>a.Je, BhlnOJIHSISI UHKJIHlfCCKHe .llBH

.lKCHHSI c O.llHHaKOBhlM nepHO.llOM. Ta1cy10 noxo.a1cy JierKo HJo6pa3SIT nea qeJioeeo c 

6peBHOM Ha nJietfax. 0HH Moryr H306pa3HTb UHoxoiJb (pHC. 164, A), CCJIH HJlYT 8 HOry, 

pblCb (pHc. 164, 5), .llBHfaJI HoraMH e npOTHeo<f>33e, H waz (pHc. 164, B), eCJIH 3a.llHHe 

KOHClfHOCTH HaCT}'IlalOT B cepeJIHHe npoMC:lKYTJ<S MC:lKJIY HaCTynaHIDIMH nepe,n.HHX. KaK 
BH.llHO Ha PHcyHKa.X, UHKJI CHMMC'Jl)HlfHOA JIOKOMOUHH (npoMC"')'TOK epeMCHH MC}KJlY 

OllHH&KOBhlMK no3aMH) Pal1leJieH Ha nae nMOBKHhl, onHa H3 KOTOPWX 3epKa1IbHO aro-



.A 

B 

PHc. 164. CHMMCTpH'IHhle aruuopw MJTeKonHTaJOWHX HB npKMepe JJOWll,llH. IloKaJaHhl craJlHH 
H8 IlpoTSUKCHHH 0,llHOro UHKJia JIOKOMOUHH: 

A - MHOXOlII>; 5 - pYc1>; B - HOPMaJlhHhlA war (H3 raM6apllH&) 

6pucaei- llPyryJO. npH':leM BTOPWI noBTOpsreT nepBYIO B JepKa.llhHOM H3o6paxeHHH - s 

3TOM H BhlpIDKaeTCH CHMMeTPHH. ,[(a.11ee, npH TaKOii JIOKOMOUHH CTpOro ttepel1yx:iTCSI 

MOMeHTY HacrynaHJUl TO nepeJlHeA, TO 3a)l;Heit Horn. Pea.llbHO TeTPano,u,bl HCTIOilb3YJOT 

He see MblCJIHMoe pa3H006pa3He noxo.noK, TIOCKOJibKY H36eraJOT HeyCToftttHBhlX TI03. 

HanpHMep, npH HHOXO.nH 803HHKaJOT CTMHH •60KOBOA onopbl,. ()f(HBOTHOe CTOHT Ha 

.nsyx Horax Ol1HOA CTOpOHbl), KOTOpbie MOryr HCTIOJib30BaTb TOJlbKO 3BepH. flpH no

XOJlKe •war• nocne neeott nepe)l;Helf Horn .11omKHa HacrynaTb TOJihko npaeaH 3a.LlHU 

(no l1Hal'OHa.llbHO-CHMMe1pH"IHIUI TIOCJleJlOBareJibHOCTb), HHaqe KpaitHe HeyCTOINHBaJI 

no3a HeHJ6e:lKHa. 

flpH HapalUHBaHHH CKOPOCTH nepHOl1 onoplil KaJIC.LIOJf KOHettHOCTH HeYKJIOHHO 

y1mpat.tHBaeTCSI, TIOCKOJlbKY TOttKa onopbl Ha .rpyme 6blCTPee yxo.nHT Ha3a.a; nepHo.a 

nepeHoca KOHC"IHOCTH 60Jiee CTa6HJieH (no 3aKOHaM MIUITHHKa). B pe3YJ1bTaTe KOJIH

qecTBO onopHhlX KOHettHOCTeil B KIDKJJ,OA CTMHH UHKJia COKpaillaCTCSI H 803HHKa.IOT 

CTaJUIH nOJirn (6eJonopHMe). 



AcUMMempu'IHble, HJIH npbl:JK:IW6ble, Q./llllOpbl BKJIIO'iaJOT pa3JIH'IHhle eapHau;HH 

raJ1ona. B 3TOM CJiyqae nepe.LJ.HHe KoHetfHOCTH Hacryna10T Henocpe.LJ.CTBeHHO .LJ.pyr Ja 

JlPYfOM, a noroM e pa6oTy ecTynalOT o6e Ja.LJ.HHe KOHe'IHOCTH (pHc. 165, A). HHK.aKo

ro .LJ.e.nemui: u;HKJia Ha 3KBHBaJieHTHhle noJioBHHhl HeT. Pa3JIH'laIOT nepe.LJ.HHA TOJI'IOK 

(nepe.zi:HHMH KOHetfHOCTRMH) H 3a.LJ.HHA TOJI'IOK (3a.LJ.HHMH KOHetfHOCTRMH), a.LJ.anTau;IDI 

x BhmOJIHeHHJO eroporo pacnpoc'TpaHeHa urnpe. Ero 3cPcPeKTHBHOCTb Mo:>KeT noMep

JKHBaTbC.R pa3rn6aHHeM nOJBOHO'IHHKa (6Jiaro.LJ.ap.R )'Be.JIH'leHHIO aMlIJIHTY.LJ.bl TOJI'IK.a) 

y XHl.l.IHhlX, JaAu;eo6paJHhlX, y KOTOPhlX ycHJieHHo paJBHTa oceerui: M}'CK)'Jiarypa. Ho 

y KOnhlTHhlX, XOTR OHH, K.aK npaBHJIO, npeKpaCHble 6eryHbl, 3TOI'O HeT, noJBOHO'IHHK 

He rn6oK, eepownm, no.LI. BJIH.RHHeM 6oJihWOH Macchi nHmeeapHTe.JibHoro TPaKTa 3THX 

pacTHTeJibHO.R.LJ.HhlX :>KHBOTHhlX, qro TPY.LJ.HO coeMeCTHMO c .LJ.e<t>opMau;HRMH TyJIOBH

w:a. Cnoco6HOCTb K e1i1nrurneHHIO nepe.LJ.Hero TOJI'IK.a He xapaicrepHa Jl.JUI CYM'iaThlX, 

A 

....... 

PHc. 165. AcHMMeTpH'IHYe arunop1i1 MJICKOmmuolllHX. IlolC83aHY CT8.llHH Ha rrp<>'nOICCHHH 

0.llHOro llHKJl8 noKOMOllHH: 

A - ranon renap11a; 5 - noxomca T)'lll1C8H'IHJCa Cenepuosa - pHKOWCTHPYJOUlHR nptiDrOK; B - nOXQllD 
cepoA ICpYCW - npHMHTHBHwA pHXOWCTHpYJOUUfA npYm>K (Hl nlM6aptota) 



HaceKOMOSUJ;HhlX H 60JibWHHCTea rpblJYffOB. 6eJ Hero CKopoCTHWI acHMMC'fPH'IHaJI 

noxo.nKa npnHHMaeT BH.ll .llBYHororo pHKOWCTHPYK>Ulero npbl.JK.Ka (pHc. 165, B). OH 

HeJaBHCHMO c<t>opMHpoeaJICSI y KeHrypy (ceMeHcTeo Macropodidae), y nphlfYH'IH

KOB (Macroscelidea), y T}'WKaH'IHKOB (ceMCHCTBO Dipodidae) H KailCKOT'O .llOJIT'OHOra 

(Pedetes cafer). llenipeXHornA a.JlJllOP 6o.TibWHHCTBa rpb13YffOB, npH KCITT>poM nepe.nHHC 

KOHC'IHOCTH CJia6bI H He MOryr Ha 6ery o6ecne'IHTb HH HaJleXHOro npHJCMJICHIDI, HH 

HOBOI'O npblJKKa, npe.ll..llOJKCHO HaJbIBaTb npUMUmU8Hbl.M pwcowemupylOll,(UM npbOIC
ICOM (T. e. ero 3BOJIIOUHOHHblM npe.nweCTBCHHHKOM) (pHC. 165, JJ). 

A.nanTHBHble npeHMymecTea 'fPCXJBCHHOH Z-o6paJHoA KOHCTPYKUHH napaca

rHTTaJibHblX XO.llHJibHblX KOHC'IHOCTeA CBSIJaHbl c 3HepreTH'ICCKHMH npo6JieMaMH, 

COilYTCTBYIOlllHMH HCilOJibJOBaHHIO Phl'laJKHblX CHCTCM .lI/ISI nepeMeUlCHIDI TeJia JICH

BOTHOI'O HaJl rpyirroM. IlpH 3TOM MbIIIJUbI KOHC'IHOcreA PHTMH'ICCKH COKpamaJOTCR, 

npeo.none&ru1 CHJIY Tjl)l(CCTH, H HCH36CJKHO npOHJBO.ll)IT pa6crry, 0.llHaKo npH 3TOM He 

HJMCHJllOTCSI HH nOTeHUHaJlbHrul, HH KHHCTH'ICCKrul 3Hepnui: )1Qf80THOI'O (BblCOTa UCH

TJ)a Mace HaJl cy6cTJ)aTOM H CKOpOCTb .llBH)l(CHHSI IlOCTOJIHHbl). 113 3TOI'O CJie..ayeT, 'ITO 

npOHJBO.llHMrul MblWUaMH pa6oTa nornomaeTCJI .llPfJl{MH MblWUaMH; TaKHM o6paJOM, 

nepe,llBH)l(CHHe :llCHBOTHOT'O Ha Pbllfa,)l(}{blX KOHC'IHOCTJIX HCH36C:lKHO conpoBO.lK,llaeTCJI 

npOTHeo6opcTBOM MblWU, qpeearo HenpoHJBO.llHTeJ'lbHblMH TJ)aTaMH 3HeprnH. Me:llC.lJY 

npO'IHM OT no.no6HblX npo6neM IlOJIHOCTblO cB060.llHO KOJieco: KaK HJBCCTHO, e:ma Ha 

BeJIOCHmm.e B'ICTeepo 3KOHOMH'IHCC neweA XO.llWbl HJIH 6era. 

B UHKJJe .llBHXeHHJI Horn qeJioeeKa, KaK noKaJblBaJOT pac'ICTLI, nepeu nonoenHa 

cj>aJbl onopbl, noKa Hora ocTaCTcJI enepe.nn OT eepTHKaJIH TaJo6e.npeHHoro cyCTaea, 

JHa'IHTeJibHO 3KOHOMH'IHee BTOpoA, KOf.lla KOJICHO 6blJIO 6bl BblT'O.llHee o6paTHTb Ha

JaJl, B nepeoA noJIOBHHe Harpf)l(eHHoA <f>aJbl o6na.naTeJIH Z-o6pa3HOA KOHC'IHOC111 

TalOKC HCilOJib3YJOT ee KaK o6paUleHHYJO KOJICHOM enepen, a IlOJlBH)l(ffOCTb B rnlTO'IHOM 

crn6e 6JIOKHPYK>T npH noMOUlH MblllJU. Ho BO BTOpoA IlOJIOBHHe OHH 6JIOKHP)'IOT 

KOJICHHblA cycTaB, HCilOJib3YJI B Ka'ICCTBC .neACTBYIOlllCT'O crn6a o6pameHHblit Ha38JJ, 

cyCTaB - I'OJICHOCTOilHblA, 'fPCXJBCHHrul KOHC'IHOCTb, HMCIOUlrul 60JlbWC CTeneHeA 

CB060.llbl, 'ICM .neyxJBCHHaJI, .nonycKaeT 6onee nJiaCTH'IHblA aJII'OpHTM .llBH:llCCHHJI, 

Il03BOJIJIJI CBOHM o6na.zJ.aTe.1IJIM IlOJiy'IHTb HCKCITT>PYK> 3KOHOMHIO 3HeprHH 38 C'ICT no

BC.llCH'ICCKHX peaKUHit 

HepaHu cHCTeMa. M.neKonHTaiomHx OTJIH'laCT 6onbWaJI Macca fOJIOBHOro M03ra 

(pHC. 166 ), B KOTOpOM HaHOOJibwero paJBHTIDI .llOCTHraeT KOHC'IHblA (nepe.zurnA) MOJf, 

ero KOpa. Ec.n:H y coepeMeHHblX penTHJIHA H IITHU npoUCHTHaJI .llOJUI I'OJIOBHOro MOJra 

B Macce Te.Ila (~HH,llCKC ue<f>aJIHJaUHH•) COCTaBJifleT 0,05-0,5 %, TO y MJICKOnHTaIO

UlHX oHa pe.nKo 6&1eaeT HH:lKe 1 %, a y JeMJiepoeK ecne.ncTBHe MaJiblX a6coJIJOTHblX 

PaJMepoe TeJia .nocTnraeT .naxe 4,5 %. AHaJiorH'IHblM o6paJoM y Hoeopo.lK.lleHHOro 

'leJIOBeKa I'OJIOBHOA M03f COCTaBJIJICT OKOJIO 12 % o6meA MaCCbl TC.1Ia, a y B3poCJIO

ro o6bl'IHO He e&1we 2 %. Eme ea,)l(}{ee YffHKaJibHble HJMeHeHHJI e C'fPYJCTYPC Kopbl, 

npHo6peTaJOUleA y BblCllJHX npe.ncTaBHTCJiei't KJiacca CKJ18.ll'laTYJO <f>OPMY H CJIO)l{H}'IO 

opraHHJaunio HepeHblX KJieToK, <f>opMHPYK>lllHX e TOJIUle Kopbl CJIOH H KOJIOHKH. Ko

He'IHblA M03f MJICKOnHTalOUlHX COJ.llaCT OCHOBY .llJIJI .llOilOJIHHTeJibHblX CBR3Ci't MC:llC.lJY 

BCCMH aHaJIH3aropHb1MH CHCTCMaMH H OT.lleJiaMH fOJIOBHOI'O MOJra. liHblMH CJIOBaMH, 

fOJIOBHOA M03f MJICKOilHTalOUlHX H oco6eHHO Kopa KOHC'IHOT'O M03ra npHHHMaJOT Ha 

ce6JI accouHaTHBHbIC <l>YHKUHH, KCITT>pble C)'llleCTBCHHO pacwHpJllOT cnoco6HOCTH 3THX 

:lkHBOTHblX K HCCJIC.llOBaTe.llbCKOMY noee.neHHIO, 06f'ICHHIO H HaKOnJICHHIO HH.nHBH.lJY

aJibHOro on&1Ta. 3TOMY cnoco6CTeyeT TalOKC H Heo6&1'1aAHoe YBeJIH'ICHHe pecypcos 

onepaTHBHOA, lq)aTKOCpo'IHOi't H ,ll.OJII'OCpO'IHOA naMJITH. 
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PHc. 166. fOJ10BHolt MOJr necua (.Alopex /agopus): 

7 21 

A - BHll c6oKY; E - BH.!l CHHJY; B - canrrra.nbHblR pvpe3; I - o6oHJ1TC11bHaJ1 JIYJCOBHua; 2 - JlpeBHJIA 
KOpa (rpytllCBHJIHaJI .llOJUI); 3 - CPCllHHR M03r; 4 - MOCT; 5 - KJIO'IOK M03ll(C'IK8; 6 - nHpaMH.lla; 7 -
npo.a.onroBaThlit MOJr; 8 - l"Hno4>H:i; 9 - nepeiq>Ccr 3pHTCJJ&HhlX HCPBOB; 10 - nOJIYl1lapHe ICOHC'IHOro 

MOOta; 1 I - nQII)'WapKe MO:Jl«e'IKB; 12 - 'ICPBRK MOJle'IKa; 13 - CH.llbJIHeBa 6opo3lla; 14 - npoMCll[)'

TO'IHWl Moor; 15 - M030!1HCTOC Te.110; 16 - CBQ!l; 17 - 3nH<t>H3; 18 - o6nacn. 'leT&epax.OJIMHJI; 19 -
MOJfOBOR BQ!lonpoeo.ll; 20 - MOJXC'IOK; 21 - poM6oBHJIH8.ll llMK8; 22 - eopoHKa; 23 - 3PHTCJibHWA 
6yrop; I-XU - toJJOBHble Hepabl 

BhlcoKaR. 3$cl>eKTHBHOCTb pa6on.I ecex aHaJIH3aTOpHhlX CHCTCM MJieKonHTaioIUHX, 

.neRCTBYJOUJ..KX B COBOKYJlHOCTII npH 03HaKOMJieHHH c He3HaKOMblM npe.nMeTOM, no

JBOJUleT :lKHBOTHOMy C03.llaTh H laOOMHHTh accou.HaTHBHblR o6pa.3 npe.uMeTa, BKJlJO

qaJOmHit ero xeMopeu.enropHble (BKYCOBlile, o6oHHI'CllbH1i1e), TaKTHJJbHlile, JpHTeJibHwe 

H aK)'CTH'leCKHC oco6eHHOCTH. 

fOJIOBHOR M03f MJieKonHTaJOIUHX 06pa.30BaH IUITbJO THOH'IHhlMH OT.llCJlaMH, B KaI

AOM HJ KOTophlX o6uapYJl(HBaIOTCR cneun<PH'feCKHe .llJUi :noro KJiacca oco6eHHOCTH. 

KoHe'CHblU, KJIH nepeiJHUU, M03Z oqeHb BeJlHK no OTHOCHTCJlbHOMY 06beMy H 

HaH60J1ee CJlOJKeH. Cepoe semecTBO (T. e. CKOIDieHHJI TCJI HeApOHOB) pacnOJlOJKeHO 

B Kope KaJIC,!J.Ol'O nruywapUR (pHC. 166, /0), T. e. CHapyxH, Ha,ll noJlOCTbJO 60KOBOI"O 

JKeJiy.no<uca, a He no.a ueR, B nruocamoM me.;ie (corpus striatum), KaK rnaBHble cKoruie

HIDI HeApoHOB y nTHU.. 3.necb TaJOKe Jle}IGlT MHoroqHCJleHHble Jl!lpa ceporo semecTBa. 

IloMHMO .llByx yttacne.uosaHHhlX OT Ope.llKOB KaTeropHA KOpbl, y 3BepeA BWKHeAwy10 

po.ilb Hrpae-r TpeThJI, H080.R JWpa - neopallium, HJIH neocortex (pHc. 167, 5). Y.»re y 

O,llHOOpoXO,llHhlX OHa BKJlHHHBaeTCJI MCXJJY HCXO,llHO qffCTO OOOIUITe1lhHblMH o6JiacTII-



MH - iJpetmeu KOpou ( 4; paleopallium) cuapYJKH H cmapou KOpou ( /; archipallium) 
H3HYfPH. Y cywi:arux oHa JaHHMaer 3Ha•nrre.nbuoe Mecro Ha nooepXHOCTH nOJtYWapHft, 
anecHJUI npesHIOIO Kopy Ha HHJKHIOIO nosepXHOCTb n0J1ywapHJ1, a crapyio - Ha ero 
Me,.!I.HaJibHYJO cropoHy. Y Mau.eHTapHhlx o6pa30BaHHbre HotJoii K.Opou 60JibWHe nOJtY
wapH11 nepe.uHero MOlra .naneKo pacnOJIJalOTCR Ha3Wl H s 6oKa, npHKPblBaR npoMe
JKYI'OqHhlA H cpe.llHHR MOJr. Y npenCTasHTCJteR 6oJibWHHCTBa rpynn MJieKonHTalOUlHX 
oHa o6wHpua H yno.JKeua Ha nosepXHOCTH nonyurapuR CKJIWlIGlMH, Qx>pMHPYIOWHMH 

CHCTeMy my60KHX 6opo3iJ H OCTalOWHXC.R Me.lKlly HHMH U38U/IUH. CaMaR rny60KWI 
CWlbllUetJa 6opo3iJa (CM. PHC. 166, /J) OT..!leJIJICT JICQW)'IO mace (JUCO'fHYIO iJoA10 c 
pacnOJIO.lKCHHblM 8 Heit BblCWHM U.CHTpOM cnyxa. IlpHH.RTO paJJIH'laTb TalOKe pa3-
,lleJICHHble BePTHKalibHbIMH 6opo:maMH Ao6Hy10, meMeHHYIO .llOJlH H 3amb4.flo .. uy10 c 
BhlCWHM u.eHTpOM 3peHH.R. y OTHOCHTeJibHO npHMHTHBHblX MJieKOTIHTalOWHX, TaJCHX 
JCaK 0.llHOnpoxOllH&Ie, cyM'larae, a TaK.lKe I1.Tlau.euTapH1.ie HCCKOJibK.HX OTp.RllOB (Hace
KOMO.RllHble, PYKOKpbl.nhle, I'pbll)'Hbl, 3aAueo6paJHblC), KOpa pa3BHTa 6oJiee CKPOMHO 
H nonywapHJI rJIWlKH. 6onhWHHCTBY MJICKOilKralOWHX, KpoMe npHM3TOB, JlaCTOHOfHX, 
KHT006pa3HblX H CHpeH, npHcywH ueo6LI'lHO KpynHble oOOH.llme.JlbHble AYK.08Uf.(bl ( 1 ), 
npHMbIKalOWHe K nanywapHJIM cnepe.nH. fpyweBHJIHaR llOJIR (2) Ha HIDKHeR cropoHC 
nOJiywapIDI ecTb 0CT3TOK 'lHCTO OOOIDITCJibHOR npeeHeR KOpbl, CTapaR :lKe Kopa, Bbl
TeCHCHHa.R HOBOR KOpoR, CBCpHyra B rny6HHC BHCO'IHOA .ll01IH nOJIYWapIDI B PYJIOH 
mm HaJBaHHeM zunno1Ca.Mna (hippocampus). 

BMecre c KopoA runePTJ>O<l>Kposaua H ee KOMuccypa - 6e.nb1R nonepe'lHblA ny
'IOK BOJIOKOH, coe.n:HH.RIOillHH COOTBCTCTB)'IOIUHe o6naCTH o60HX nonyurapHR. 0Ha 
pacT.RHyra no HanpaBJieHKIO unan (cornacHo Kypcy pa3pacTaHH.R nonywapHA) H 

p8l.lleneHa Ha .nee I1.TlaCTHHKH, CJlHTble no 38,ll,HeM)' KpalO. BepXHJUI, 60Jiee TOJICTIUI HJ 
HKX, ropH30HTMbHa.R IlPHH3.!IJ[CJKHT HOBOA KOpe - 3TO M030AUCmoe me.110 ( 15; corpus 
callosum), a HH.JKHJUI, 6onee TOHKaR H OTKJIOHCHHa.R nepell.HHM KpaeM BHH3, - CtloO 

(16; fomix), KOMHccypa CTapoR KOpbl (T. e. nmnOKaMna). DoKOBOR .lKelIY.llO'leK (nonocn. 
JCaQOro 6o.ni.woro nOJIYWapIDI) o6bC'iHO yCJJOJKHCH no Qx>pMe H o6pa:iyeT HCCKOJlbKO 

l 

s 

Pac. 167. Pa3BHTHe qacreA KOPW (nmuua, MaHTHH) KOHe'IHoro Moora Y MJiexommuou.ua: 
.A - nonepe'IHblR pa3pe3 nonywaptu1 JCOHe'IHoro MOlrll y lMeH (mrroHa); 6 - ro JKe y C)'M'«aroro MJiem
mmuow.ero (KeHfYPY); 1 - crapaR xopa H aP<>PMHPOBaffliNft eJO numo1CllMI1; 2 - ooxooo.A ~; .1-
nonepe'IHWe n}l'lkH HepBHblX BOJIOkOH (kOMHCCypbl); " - JIPCBH!lll KOJ)a H c¢K>pMHpoBaHH8.ll eJO rpyme
BllJUWI .ll01bl; S - HOMll mpa 
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.l(o6asoqffWX JlHBCPTffJCYJIOB ( •OTHOpKOB•)' H83hlBaCMblX poraMH, - nepemndt, 3a.zundt 
H HIDKHHA (nOCJie.nHHA pacnOJIO)KCH B BHCO'IHOA .nOJie). 

llpoMe:JK:)lmO'IHblU M03i! ( 14), nOMHMO 06hl'IHhlX KOMUOHCHTOB, TaKHX KaK nepe

Kpi!cm 3pumeJ1bHblX HefJ608 (9) H 6opomca (22) c cuno<jJU30.M (8) Ha HH)l{HeA cropoHe, 

a TilK)l{e 3nU(/>U3 ( J 7) Ha eepXHeA, co.nep)l{HT MHOJKeCTBO HOBhlX CKOIUleHHA HeApOHOB 

B yroJIIUCHHblX OOKOBhlX CTCHKaX. 8a)l{Hoe MeCTO B 3THX CTCHKaX npHHa,Ll,JleXHT MpaM, 

'lepe3 KOTOphle HMilYJibChl OT opraHOB 'IYBCTB (KpOMe o6omrreJibHhlX) BOCXO.ll)IT K co

OTBeTCTBYIOIUHM 06nacTI1M 60JibWHX nonywapH~. Cpe.nH 3THX sm.ep pacnonaraJOTCfl 

H 3pHTe.11bHhlA, H c.rryxoeoA UCHTphl. HeCJiyqaAHo 3TH qacTH npoMeJKyTO'IHOro M031'a 

HaJBaHhl 3pume.trbHblMu 6y2p0Mu (23; thalamus opticus). 

3aro B cpeiJHeM M03Zt! (3) 3pHTerrbHhle ueHTphl pa3BHTN cpaBHHTeJlbHO CJia6o, B 

CB.RJH c 'ICM nOJiywapHR - HJBeCTHhle y .npyntX noJBOHO'IHhlX 3PHTeJJbHhle .nOJIH -

38HHMaIOT JIHWb 'laCTb KphlWH 3TOfO OT,neJia no.n HMeHeM nepeiJHUX XOAM06. noJaJlH 

HHX y MJleKOUHTaJOIUHX pacnonaraJOTCjl cJiyxOBble ueHTPbl, ¢>opMHpyJOIUHe 300HUe 

XGIUlbl; COOTBeTCTBeHHO KphlWa cpe.nHero MOJra npe.ncTaemi:eT co6oA llem6epOXOAMUe 

(18-, corpora quadrigemina). )l(erry.no'leK cpe,aHero MOJra JIDIGlT ero TOJICTblMH CTCHKaMH 

B yJKH~ KaHaJI, HaJBaHHhlA M03i!06blM BoiJonpoBoiJoM (19). 
M03:«e'IOK (20) pa36Um O'leHb xopowo H MOHOJIHTeH, T. e. JIHWeH, KaK H y nTHu, 

eH}'TPeHHeA noJIOCTH. Ero noeepxHOCTb ecer.na o6paJyeT MHOro'IHCJieHHhle MerrKHe 

CKJiaJlKH. UeHTPaJibHhlA npo.nOJibHhlA PM nonepe'IHblX cKJia,nOK HaJeaH llep6RKOM 

(12), no 6oKaM K HeMY npHMhlKalOT no11ywapUJ1 M03Xel1Ka, a e cropoHhl BhlCTYflalOT 

He6oJibWHe 6ynaBOBHllHhle npH..llaTKH - TaK HaJblBaeMhle IC/IO'IKU (5; flocculi). Ha 

noeepXHOCTH npOOO/li!08amo20 M03i!O, K KOTopoMy MOJJICC'IOK npHMhlKaeT ceepxy, 

pa3JIH'IHMhl TPH naphl HJJYIUHX OT Hero TOJJCThlX ny'IKOB BOJIOKOH - 3TO HOXKU M03-

Jlt:e'1Ka. 80JioKHa cpe.nHHX HOJICCK oxeaTblBaJOT npo.noJiroBaThlA M03r CHHJY WHpoKHM 

o6pyqeM -MocmoM (4), KOTOPhlA JaMeTeH TOJlbXO y MJteKonHTaJOlllHX H TPa.llHllHOHHO 

OObe.!lHHjleTCjl c MOJ)Ke'IKOM no.a HMeHeM 300Hei!o M03i!O (metencephalon). 

MoJ)Ke'IOK HrpaeT Ba)l{HyJO po.lib e Koop.nHHaUHH .neIDKeHHA, aeToMaTH'leCKH o6-
pa6aThlBa.SI o6wHpHyJO HH¢>opMaUHIO, npHXO.!ljllllyJO OT opraHOB BHCWHero (Ko:llCHoro) 

H BHYfPeHHero OC.SIJaHHR (HanpHMep, OT MYCJCYJibHblX eepereH KaK OCHOBa MbIWe'IHOro 

'IYBCTBa), a TaJOKe OT peuenTopoe BHyrpeHHero yxa (eocnpHHHMaJOIUHX ycKopeHH.SI). 

OueHHBa.SI no 3THM cHrHanaM peJyJibTaThl npe.!lbl.IIYIUHX .!lBHraTCJibHhlX KOMaH.D., OH 

Bhlpa6aThlBaeT CJJa6hle TOPM03Hhle HMnyJibChl, YMep.SllOIUHe HHTeHCHBHOCTb nocne

JlYIOIUHX KOMaH.D.. 

llpoiJO/li!06amblU MO:Ji! ( 7) npeJlCTaB1UleT co6oA He npocro CHJlbHO HJMeHCHHhlA, 

paJeepffYThlA yqacroK HepeHo1t TPY6KH, BKJIJO'laJOIUH1t llem6epmblu xe;ryiJolleK, H.JIH 

poM606uiJHy10 JJMKY (21). OH yTOJIIUeH 6naro1l,ap.S1 HacrroeHHJO CHHJY HOBbIX nyq

KOB npO.!lOJlbHblX BOJIOKOH (TaK HaJhlBaeMhlX nupOMuiJ; 6) H CKOIUleHHA HeApOHOB 

(anu6). 
lbnOBBYe Hepaw. y MJlCKOnHTaJOIUHX 'ICTKO npe.ncTaBJieHhl BCe 12 nap roJIOBHhlX 

Hepeoe (nepeoHa'laJibHO onHCaHHhlX Ha MaTepHaJie aHaTOMHH 'leJIOBeKa). KaK H .npy

me aMHHOTbI, 38CpH HMelOT nodM3bl'IHblU fOJIOBHOA Hepa (XII), KOTOpbIA y aHaMHHA 

B HOpMe BhlXO.!lHT Il03aJlH qepena H He HMeeT CTaTyca rOJIOBHOro Hepea. B CB.SIJH c 

MOIUHhlM pa3BHTHeM TPaneUHeBHllHOro MYCJCYJia OKaJaJiaCb mnePTPO¢>HpoBaHa H npH

o6peJia caMOCTO.SITellbHOCTb HHHepBHpyJOIUaSI ero np.Sl.!lb HepBHblX BOJIOKOH, 6b1Bllias! 

BCTBb 6JI}')l(,llaJOIUero (X) Hep ea - iJo6a60'1HblU He[J6 (XI), OTXO.!ljlIUHA OT cnHHHOro 

MOJra B o6JiaCTH weH, HO Hapyxy BhlXOMIUHA qepe3 OTBepcTHe B qepene BMeCTe c IX 
H X HepeaMH. HaKoHeu, TWibKO y MJieKonKra10IUHX11u~e6ou Hepe (VII), co6cTBeHHhllt 
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HepB no,!fMl3hl'IHOA .nym, nocblJlaeT HecKOJibKO KPYilHhlX noeepXHOCTHhlX BCTBeA K 

npHHaAlleJKall.lHM 3TOH JlYfe MUMU'ieC"UM MblUlt<a.M. 
OpraHW qyBCTB. OpwH o6oHRHWI. 06otUIHHe HrpaeT B opHeHTaUHH H B KOMM)'HH

K.aUHH 6oJibUJHHCTBa MJieKonHTalOUJ.HX qpeJBbltiaH:Ho BIDKHYIO poJib. Y HHX o6Hap~eHhl 
cneQH$HtieCKHe a.a.anTaUHH H K cpopMHpoBaHHIO uHOUBuiJyanbHozo 3anaxa, H K ero 

cpHKCaUHH nyreM paCTBOpeHHSI COOTBeTCTBYIOlllHX JieTyqHx Bell.leCTB B JIHnH.nax, Bhl

.llClISleMblX CaJibHblMH JKeJieJaMH, H K JanaxoBOMy MetieHHIO TeppHTOPHH. y XHlllHHKOB 

HeKOTOpb!e nOBa.ll.KH HanpaBJieHbl Ha MaCKHPOBKY co6CTBeHHOfO Janaxa, cnoco6Horo 

npe.llynpe.llHTb noTeHUHaJibHYIO )l(ePTBY o npH6muceHHH oxoTHHK.a. OpzaH o6oHRHUJl 
pacnoJIOJKeH B 3a.llHeH BepxHeH tiaCTH HOC080U noAocmu (CM. pHC. 163, G}, B CTOpoHe 

OT ee pecnHpaTOpHOfO OT.lleJia. fJiaBHYIO npe.llnOCbIJIKY BblCOKOH 'lyeCTBHTeJibHOCTH 

3Bepeit K JanaxaM COCTaBJUleT JHa'IHTeJibHaJI BeJIH'IHHa noBepXHOCTH o6oHRmeAbH<RO 
3nume.11UJ1, B TOJill.le KOTOporo Me:JKllY KpYfiHbIMH onopHblMU KJieTKaMH CKphlTbl MeJIKHe 

per<enmopHble K.11em"u. 3nr nepBU'iHo-'iyBcmey10w,ue K.11em"u yHHK.aJibHbl, nocKOJibKY 

caMOCTOSITeJibHO nepe.llalOT HMnyJibC no CBOeMy OTpOCTKY B o6oHRmeAbHYJO AyK08uu,y 
roJIOBHoro MOJra. OoCJie.llHffSI O.lleTa cnepe.llH H c 6oKOB 2JKYPHOH KOCTHOH o6onoq

KOH - npooblpRBAeHHou n;iacmuHKOU (lamina cribrosa) cpeouHHOu o6oHRmeAbHOU 
KOCTH (24; mesethmoideum). Bnepe.ll OT 3Toit IIJiacTHHKH BbICTynaJOT o6oHRmeAbHble 
paK08UHbl (23), TOHKHe KOCTHbie JieneCTKH, noKpblTble o6oHRmeAbHblM 3numeAUeM. 

06oHSIHHe BbICOKO PaJBHTo y no.llaBJIS110ll.lero 60JibWHHCTBa JBepeit, KOTOpb1e no 3TOMY 

npHJHaKY OTHOCSITCSI K MaKPOCMaTaM. Ho cpe.llH MJieKonHTalOll.lHX HJBeCTHbl H MHKPO

cMaTbI, OTJIH'lalOll.lHeCSI cpaBHHTeJibHO CJia6blM paJBHTHeM 06olUIHWI, - JiaC'TOHOrHe, 

CHpeHbl, KHT006pa3Hble H 60JibllJHHCTBO npnMaTOB. 

no cBoeit paJpewaIOmeA cnoco6HOCTH 06oHJ1TeJibHblA aHaJIHJaTop MJieKonHTclIO

wnx, T. e. nepncpepH'leCKHH peuenTOpHbIH OT.lleJI BMecre c npOBOJl)lll.lHMH nyTSIMH H 

ueHTpaJibHblM annapaTOM MOJra, 06bl'IHO ycTynaeT TaKOBOMy pb16, cnoco6HblX BOC

npHHHMaTb 06o1U1TeJibHble CTHMYJibI B MeHbUJHX KOHUeJITpall,IDIX, tieM MJieKonHTaJOUJ.He 

(Ha 'leThlpe nopSl.llKa). Ho C'IHTaeTCSI, 'ITO co6aKa cnoco6Ha JanOMHHTb HH.llHBH,LcyaJib

HhlA Janax JI106oro HJ 6 · 109 qenoBeK, :JKHBYll.lHX cett'lac Ha 3eMJie, H OTmNHTb ero B 

YCJIOBHSIX qpeJBbl'laitHoro JaUJyMJieHHSI cpe.llbI. 

OpwH BK)lca. BKYCOBble peQemopbl y 6oJibUJHHCTBa MJieKonHTaJOll.lHX (Bo BKYCO

BhlX COCO'IKaX Sl3b1Ka) cnoco6Hbl BOCnpHHHMaTb Bee 'leTblpe OCHOBHblX Ka'leCTBa 

nHll.lH - ropbKOe, COJieHoe, KHCJIOe H CJia.llKOe, 0.llHaKO 'IHCJIO peuenTopoB y 60Jib

llJHHCTBa MJieKOnHTaIOWHX HeBeJIHKO (.uecwnrn HJIH COTHH; y qe.noeexa - TblC.R'IH), a 

BKYCOBble npe.llnO'ITeHHSI o6bl'IHO HeHCHbI. 

Ocrpora H qaCTOTHblA ,llHanaJOH 'IYBCTBHTeJibHOCTK crryxa MJieKOilHTcllOll{HX qpeJBhl

'ldHO BblCOKH (.llo 17 oJCTaB) H recHo conpJ1:lKeHbl c roJIOCOM 3THX :lKHBOTHblX. Ba:JKHo, 

'ITO HX CJIYXOBOA° aHaJIHJarop o6Jia.llaeT HCKJIIO'IHTe.llbHO poBHOA° lf}'BCTBHTe.llbHOCTbIO 

c.nyxa B npe.llCllax eceii: eocnpHHHMaeMoA JBYKOBOH nonocbl. BblcoKHe Tpe60BaHID1 K 

CJiyxy 3a.llaH1>1 co6c-reeHHhlMH 3B)'KOBblMH CHrHaJiaMHH .>KHBOTHOro, HlllaBaeMblMH npH 

KOM.MyHU1'0t<Uu H oco6eHHO 3XOA01'0t<UU. Y PYKOKpblJlblX reHeparopoM JIOKaUHOHHhlX 

CHfHaJIOB (qaCTOTOH .llO 40-80 KfU) CJI~aT pomoBOU annapam H HOC, y Jy6arax 

KHTOB (qacTOTa .llO 200 KfU) - CHCTeMa 803iJyUlHblX MeUlK08 HQO'iepenHOi!O HOCOB<RO 
npoxooa. OpraH CJiyxa MJieKonHTalOll.lHX (pRc. 168) opraHHJoBaH no-.npyroMy, qeM y 

penTHJIHit H nTHU, nOCTpOeH Ha CYll.leCTBeHHO HHOH MOpcpOJIOrH'leCKOH OCHOBe. ,UnJI 
t/HympeHHei!O yxa xapaJCTepHa 6onee MHHHaJI, 'leM y nTHU, o6pa3yioll.laJI HeCKOJibKO 

flOJIHblX BHTKOB yAUmlCO ( /6) C pacnoJIO)l(eHHblM no BCdl: ee MHHe JCOpmUe8blM op
ZDHOM. IlOCJie.nHHA paJMemeH Ha 6a3UARPHOU MeM6paHe, JIOKa.JlbHhle peJOHBHCHllllC 
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16 

PHc. 168. qaCTH Jieeoro cpe,nHero H eHyrpeHHero yxa MJICKOllHTIUOlllero (co6aKH), ymmra H 
BCCTH6YJUIPHblA annapaT nOKa3aHbl KaK 6bl Ha npOCBeT CKB03b KOCTb, OT 6apa6aHHOA KOCTH 
coxpaHeHa JIHWb '18CTb o6o.znca HapyxHoro CJiyxoeoro npoxo.11a. BH.11 enOJio6opoTa c6oicy H 
ceepxy: 

1 - CJl)'XOBOA RCpB (VIII); 2 - BCCTH6yJU1pHaJ1 llCTllb CJl)'XOBOI'O Hep&a (VIII); 3 - R8X088JlbHJI; 4 - npep,
l(llepHe; 5 - CTpCMll; 6 - nepe.llHKA nOJIYKPYXHblA KaK811; 7 - OCb noeoporoe MOJIOTO'UCa K HBKOBallbHll 

npK BK6paUKK (crp~KaMH nolC8.laHO HX HanpaBJICHHe); 8 - 3ll.!1HKA nOJI)'KpyxHbllt KaHaJI; 9 - o6wu 

HOJKKa .aeyx naJJ}'KpyxHblX KaHaJIOB; JO- natepaJlbHblA nOJiyxpyJKHblA KaHaJI; 11 - aMnyJJbl nOJIYKPYXHblll 

KaH8JlOB; 12 - MOJJOTO'fCK; 13 - pyxoimca MOJIOTO'IKa; 14 - 6apa6aHHBJI nepenOHICll; 15 - !J>parMCHT 

HBPYJICHOI'O CJJyxosoro npox.Qllll; 16 - yJIHTD (yCJioeHo scxpwra); 17 - KOX11eapHBJ1 llCTllb cnyxosoro Hepaa 

(VIII) K ymmce 

CBOACTBa KOTOpoA nn:a8HO MCIDllOTCSI no ero .!ll1HHC, KaK H qacTOTHWI HaCTPOAKa OT

JlCIIbHblX peuemopHblX ( «80JIOCK08blX•) KJieroK; Ha 3TOM OCH08aH 'laCTOTHbli\ aHa.JIH3 

38}'K08. B cpenHeM yxe 3ByKOnepeiJa10114uu annapam o6pa3o8aH uenoqKoA HJ Tpex 

CllYX08blX KOCmo"e" - 3TO MOAOmo"e" (12), 'lei\ JV[HHHblA OTpOCTOK no.n HaJ8aHH

CM pyKORmKu (13) pacnn:acTaH no 6apa6aHHOU nepenoHlce (14), JaTeM HOKOBaJlbHR 
(3) H, HaKoHel.1, cmpeMll (5). 31-a TpOACTBeHHOCTb CJiyx08blX KOCTO'leK, 8epoHTHO, 

npencTaBJUICT co6oA He cpe)lCT80 n08blllJCHIDI <l>YHKUHOHa.JlbHOA 3Q><t>eKTH8HOCTH, a, 

KaK yxaJaHo Jla.Jiee (c. 440), CJiyqaAHbli:t no OTHOUJCHHIO K 3THM C80i:tCTBaM peJyJibTaT 

npoA.neHHoro MJieKonuTalOIUHMH Heno8TOpHMoro 380JII01.1HOHHOro nYTH. Eme o.nHa 

cne11n¢>H'ICCKaff oco6eHHOCTb cpe,!1,Hero yxa - 8MeIUalOIUHA ero KOCTHblA CllYXOBOU 
6apa6aH (bulla tympani). Y MJieKonHTalOll.lHX pa.J8HTO CJIO:JKHoe H KPynHoe Hapy.»cHoe 
yxo - 3TO JammualOIUHA 6apa6aHHYIO nepenOHl'J' rny6oKHA Hapy.»cH"'U C/lyxQ60U 

npoxoiJ (15), o6pa308aHHblA 6apa6aHHOU KOCTblO, H apMHp08aHHIUI xpHIUOM YUIHaJI 

paKOBuHa, no.llBIDKHIDI H Hep~o .ll080JlhHO icpynHaJI. Ilocne.llHu BhlDOJIHJleT po.nb 
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perjJ11e1emopa, HanpaB11eHHO IlOBblWaK>mero qyBCTBHTC11bHOCTb yxa, H qacTOTHOTO 

r/JU11bmpa. KpoMe TOro, IlOJlBH)l(Hble ywHble paKOBHHbl cnoco6cTB}'IOT cpaBHHTeJibHO 

BhlCOKOR TO'IHOCTH (JlO 6- 8°) JIOKa.JIHJaUHH HCTO'IHHKOB 3BYJ(a B npoCTpaHCTBe. 

OpzaH 3peHWI. 3peHHK> y MJleKOnHTaJOmHx npHHallJJe:JKHT e UCJJOM 6o.nee CK'pOMHaJI 

poJlb, He:lKCJIH o60HRHHK> H CJiyxy . .ll.JIR MHOrHX rpynn coxpaHRIOT CHJIY nepBH'IHble 

a,nanTaUHH K cyMepe'IHOMY HJIH HO'IHOMY 06pa3y :lKH3HH, cymeCTBYIOT H POIOlUHe 

CJienble <t>opMbl (KpOThl, CJienblWH, HO oco6ettHO CYM'laTblR KPOT Notoryctes). B TO 

:lKe epeMR y HeKOTOpblX HO'IHblX 3BepeR, HanpHMep XHWHHKOB, TaKHx KaK KOWa'lbH, 

Jl1UI KOTOpblX BWKeH BHlYa.JibHblH KOHTpOJlb la Jl06bNeR, 3TH ananTaUHH BblpalHJIHCb 

B OTHOCHTeJlbHOM yeeJIH'leHHH Z/103H~O 116110/Cll, 3pO'tlUl, xpycmO/IUICll, HaKOHeU, B 

<t>opMHpoBaHHH 3epKallbU,O (HJ ITJlaCTHHOK ryaHHHa, KaK B pbl6beH qewye) Il03aJUI 

cem'tamKU • .lirraro.napR lepKaJI&uy 3pO'tlCU «CBeTRTCSI•, KOrna Jeep& CMOTpHT Ha ceeT, 

rrpH 3TOM .II)"IH npoxo.wrr CKBOJb cem'tamK)' JlBIDK.llbl. KaK H y npyrax aMHHOT, aKKo

MonauHR (HaBOJlKa mala Ha <t>oKYC) y MJleKOilHTaK>lUHX o6ecne'IHBaeTCR Ja C'leT ne

ct>opMaUHH xpycmO/IUIUl, KOTOPYJO KOHTpOJIHpyeT B03HHKaIOlllHR HJ rJia.3HOI'O 6oKaJl8. 
rnaJJ.KHR pecHU'tH&1u MYCKYJI. 

fio ypoBHIO pa.JBHTHR 3pHTC1lbHOI'O aHaJIHlaTOpa JBepH JaMeTHO OTCTaIOT OT IITHU, 

'ITO, HecoMHeHHO, CBR33HO c CYMepe'IHhlM o6pa3oM )l(HJHH .npeBHHX MJ1eKonHTa10mHX, 

c o6HTaHHeM e 11ecHoR noJlCTHJIKe. Pa3Mepbl maJ y MJleKonHTaK>mHx, KaK npaewm, 

OTHOCHTC!lbHO HeBeJIHKH H COCTaBJIRIOT, B qaCTHOCTH, y 'ICJIOBeKa ecero 1 % OT o6weR 

MaCCbl roJIOBhl, TOrna KaK y CKBopua, HanpHMep, 3TOT no1anaTeJib JlOCTHraeT 15 %. 
Ko116o"l1CU ceT'laTKH He HMeIOT ceeT0$HJ1bTpOB (ueeTHblX xHpoBblX KaneJib), KaK.He 

npHCYlllH npecMblKaIOWHMCR H nTHUaM. CT03TOMY cnoco6HOCTb K UBeTOBOMY lpeHHK> 

OCHOBaHa TOJlbKO Ha H36HpaTC1lbHOR cneKTpa.JibHOR qyBCTBHTeJlbHOCTH HCUOJiblyeMhlX 

3pume/lbHblX nuZMeHm08. Ho, HMeR TOJibKO nea TaKHX nHrMeHTa, 6011bWHHCTBO MJ1e

KOnHTaK>mHx cnoco6Hbl HCKJIK>'IHTC!lbHO K JlBYXUBeTHOMY 3peHHIO, He eocnpHHHMaIOT 

KpaCHOro. IlpaB,lla, y KpblCbl 30Ha nomoweHHR OJlHOI'O HJ neyx nHrMeHTOB JaxOJlHT 

B 6JJH)l(HJOIO YJJbTpa$HOJleTOBYJO o61laCTb (c .llJIHHOR BOJIHbl 359 HM, KaK H y nTHU). 

JlHWb o6eJbRHaM CTaporo CeeTa H qe.noeeKY (a TaJOKe qacm caMoK o6eJbRH Hoeoro 

CBeTa), o6JianaTCJU1M Tpex JpJfre.llbHbIMH nHrMeHTaMH e KOJI6o'IKaX (30Hhl nomomeHJU1 

430, 530 H 560 HM), npHcyme TpexUBeTHoe JpeHHe. 

AKKoMo.nauHoHHWI cnoco6HocTb xpycTa.JIHKa maJa MJ1eKonHTaK>WHX cyw.eCTBCH

Ho ycrynaeT TaKOBOR nTHU, H y qe,noeeKa, HanpHMep, B neTCTBe He npeBblWaeT 13,5 

JlHOnTpHR, JaMeTHO CHH:lKaRCb c BOlpaCTOM. y nTHU xe, oco6eHHO HblpRK>UlHX, 

aKKoMonauIDI maJ Mo.xceT nocmraTh 40-50 .z:i;HorrrpttR. HaKOHeu, MJ1eKonMTaiomHe 

o6bl'IHO JHa'IHTeJibHO ycrynaJOT 6oJJbWHHCTBY nTHU H no WIOTHOCTH pacnoJioJKeHIDI 

peuenTopHbl.X KJieTOK e ceT'laTKe maJ. TaK, y nTHU e o6JiacTH uettTpa.JibHOR HMK.H 

(fovea) otta npeehlwaeT 106/MM2, ror.na KaK y 'ICJIOBeKa na BeJIH'lHHa enea nocTHraeT 

125 000/MM2' a K nepH<t>epHH CeT'lanrn CHHJKaeTCR fiO'ITH B 10 pal. 

OpraHW DHDteaapeHHJI. IlHmeeapHTC!lbHblJ:!: TpaKT y CYM'lan.rx H I1J1aueHTapHhlX 

OTKpbleaeTCR caMOCTORTeJlbHblM OHO/lbHblM Om8epcmue.M; B OTJIH'IHe OT OllHOnpo

XOJlHblX (Monotremata) o61la.zxaTCJieR K.AoaKu. Ha nepenHeM KOHUe TpaKTa 61laronapR 

cyw,ecreoeaHHK> MUKHX zy6 H U4eic pOToeoJ:t nOJJocm npe.awecTByeT npeiJ08epue. 
llpeiJ08epue pma - oco6WJ nOJJOCTh, npHCYUlWI 60JlbWHHCTBY MJleKOUHTaJOmHX 

(Kp<>Me OJlHOnpoXOJlHblX H KHT006pa3HblX) H pacnOJIO:JKeHHWI la MRCHCTbIMH ry6aMH. 

0Ha O'leHb BWKHa .llJIR )l(eBaHHJI KOpMa, nOCKOJJbKY noJBOJIReT KOHTpOJJHpOBaTb no

JIO:lKeHHe 06pa6aTL1.eaeMoJ:t nopuHH c ttapyJKHOR CTOpoHbl Jy6Horo pR.D.a. Y HeKOTOphlX 

o6e3bRH H MHOrHX rpb13YffOB nOJIOCTb npeJUJ,BepKR PT& npo.nOJIJKaeTCR H838ll 8 BH.!lC 
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381UC'IHYX MeWKOB, oco6eHHO Jq>YIIHhle y XOMJIKOB. 3TH OOJIOCTH HCOOJlb3YJOfC'I JUUi 
HaJCODJICHIUI H TpaHcnopTHpOBKH CCMJIH HJIH llPYrHX KOpMOBblX o6'beKTOB. 

3y6HaR CHCTeMa MJICKOnHTalOlllHX (pHC. 169) TeKOllOHTHa: 3y6t.1 norpy:llCCHhl CBOH

MH KOPIDIMH B rny60KHC ff'ICltKH Ha KOCTHhlX 'leJIIOCTSIX - aAblleOJlbl H YKPCilJICHhl 

TaM COCllHHHTCJlbHO-TKa.HHhlMH BOJIOKHaMH (KaK y Iq)OKOJlHJIOB). 3aTeM 3Ta CHCTeMa 

zemepoik>HmHa - Jy6hl .nu<1>¢1epeHuHpoBaHhl no <l>opMe H BellH'IHHe, npucnoco6.ne

Hbl A1IJI BhlnonHeHH.R pa3JIH'IHhlX onepauHlt. 06pa3oBaHHhle HMH nosepXHOCTH A1IJI 

P8l!l8B11HBaHHSI DHlllCBhlX 061.eKTOB, rpe6HH A1IJI pa3pe3aHHB, HCPetIKO co6paHHhle B 

cepHH - csoero PO.lla •TCPKH•, H KOHH'ICCKHC BepWHHhl A1IJI npOKaJihlBaHHJI fl.JIOTHO 

CMhlKaJOTCJI (yCTaHaBJIHBalOT OKIC/ll03UIO), 6J:laroJUlpjt 'ICM}' If J,'(0CTHf'3CTCJI ooo6o 34>
cl>eKTHBHllR o6pa00nc.a KOpMa. 

BwlrnaJi oco6eHHOCTb MJieKonHTalOUJ.HX - orpaHH'leHHC reHepauHA JYOHhlX P.RJIOB. 

IlOCJie nepexo.na c MMO'IHOro BCKapMJIHBaHIUI Ha caMOCTOHTCJibHoe DHTaHHC y JleTCHhl

weA OanbWHHCTBa MJICKOmtTalOlllHX <l>YHKUHOHHPYJOT MOllO'IHble 3)16111, KOTOpble no:Dee 

no JIOCTH)ICCHHH 'leJIIOCTJIMH onpeJleJlCHHhlX paJMepoB CMCHJllOTC.R Ha nocTOJIHHbtR 

(J.1«$HHHTHBHbllt, T. e. OKOH'lareJ'lbHbllt) Ha6op 3y6QB. Eme no3XICe K HHM JIOOaBJUllOTCSI 

JCDpeHHhlC lllC'IHhle 3}'6hl, He HMCIOlUHC npenwecT&yK>WeA MOJIO'IHOlt reaepaUHH. 

B 

PHc. 169. 3y6Hu cucrewa MJICkOIIHTaJOlllllX: 

A - J1Hc11ua (Vulpes uulpes); o - KJ>OllKK (Oryctolagu.s cunlculu.s); I, i - pelUW; C, c - KJiwat; PIJl, 
pm - npeuopeHHwe 3y6w; M, m - KOpeHHhle 3y6w; 1 - 11Mxa 'l.emocmoro cycraaa Ha qepene; 2 - se
He<IHWA crrpocTOK HHJKHeA 'l.Cl!IOCTR; 3 - CO'lJICHOBMWA crrpocroK; 4 - yrJIOBOA OfPOCTOK. IlponRCHWMJI 
JlllTllHCICIOfH ISyoaMH o6o3ffaiteHW :iy6w BepXHel 'lellJOCT'll, CTpo'IHblJOI - JY6il HIDIHel "1e.nlOCTM 



TaxHM o6paJoM, noAu<jJuoiJoHmUR (cHcTeMa pery11.11pHoro JaMemeHH.R Jy6os), 

xapaKTepHa.R .ll)l.R pb16, aM<}>H6HA H 6oJibWHHCTBa penTHJIHA, JaMeHeHa y MJieKonH

TaiomHx Ha iJu<jJuoooHmwo, npH KOTopoA cymecTeyioT JIHWb .nee cMeHbl Jy6oe c 

o.nHOKpaTHbIM JaMellleHHeM MOJIO'IHbIX Jy6oe nocTO.RHHblMH. Ilo.1106Hble orpaHH'le

HHJI CJIO)l(HJIHCb, nO-BH.llHMOMy, eme y TPHaCOBblX npHMHTHBHblX MJieKOnHTalOlUHX 

(npHMepoM MOJKeT CJiy:iKHTb Morganucodon; CM. pHc. 180, 6), y 6011ee paHHHX JBe

pono.1106HblX penTHJIHA cymecTBOBaJIO .no weCTH CMeHJleMblX Jy6Hb1X reHepauHlt. 

OrKaJ OT no11H<}>Ho.noHTHH, orpaHH'leHHe 'IHCJla Jy6HblX reHepauHA, 06ecnet1HBaJI 

DOCTO.RHCTBO OKK.lll03UU Jy6HblX KOpOHOK, 'ITO KOCBeHHO CBH.lleTeJibCTByeT 0 ee JHa'le

HHH .lJ)l.R 3<}><}>eKTHBHOA o6pa60TKH flHlllH. BepoJ1THO, c <}>opMHpoeaHHeM cne4HaJIH

JHpoeaHHoro .11e<}>HHHTHBHOfO Jy6HOfO annapaTa, OTKpbleaiomero MJieKonHTalOlUHM 

WHPOKHe BOJMO:lKHOCTH .ll)IJI DHllleBblX a.nanTaUHA, CBJIJaHO H npeKpameHHe pocTa y 

3THX )l{HBOTHblX no .llOCTH:lKeHHH no11oeoA 3pe.1IOCTH, 'lero He HaMIO.lUleTCJI, HanpH

Mep, y pb16, aM<}>H6HA H penTHJIHA. 

B zemepoi)0Hm11ou Jy6HoA CHCTCMe MJieKOmmuommc (pHc. 169) pa3.1IH'laJOT 'IC'INPC 
K.areropHH Jy6oe. Pacno11o:lKeHHble Hnepe.nH pe3L(bl (incisivi; I, i), cpaemrre.n:bHO npo

CTble no <}>opMe .no110Too6paJHble JY6b1, y rpb!JYHOB H JaAueo6paJHblX 06.nanaiomHe 

HCOrpaHH'leHHblM pOCTOM H n03TOMY COCTOJllUHe HJ o.nHoA JIHlllb KOpott1rn; KOPIDI OHH 

JIHWeHbl. PeJUbl noJBOJI.RIOT OTKYCblBaTb <}>parMeHTbl OT no.narnHBblX 061.eKTOe (e cne

UHaJIHJHpoea.HHOM eapHattre y JaA:ueo6paJHblX H rpbIJYHOB - 3Q><PeKTHBHO CKOOnHTb H 

pe3aTb 6o11ee TBep.11ble MarepHaJibl). 3a HHMH B no.n:HOM Ha6ope (HanpHMep, y XHlllHblX) 

CJie.nyeT o.nHa napa K.llblK06 (canini; pHc. 169, A, C, c), KOTOpble npHcnoco611eHbl llJIJI 

y.nep:itcaHHJI .no6bl'IH H .ll)IJI yMepmWieHHJI :lKeP'fB, nOCKOJibKy nOJBOJI.lllOT HaHOCHTb HM 

HaH6011ee cepbeJHble noepe)l(.lleHHJl. JlaJiee HaJa,n pacnOJIO:lKeHhl me'IHble Jy6bl, 6oJJee 

CJIO)KHble, MHoroeeplllHHHble - npeiJ1eopeHHble (premolares; Pm, pm) H KOpeHHble 
(molares; M, m), Hcno11b3yeMble .ll)IJI HJMeJib'leHH.R KOpMa. KopeHHble OTJ1Ht1a10TCJ1 

6o11ee KpynHblMH paJMepaMH, 6o.n:ee CJIO:lKHoA KOPOHKOA, Hepe.nKo yseJIH'leHHblM 

KOJIH'leCTBOM KOpHeA H OTCYTCTBHeM MOJIO'IHOA cMeHbl. 

Ha6op Jy6oe CTPOro cneuH<}>Ht1eH .ll)IJI BH.llOB H rpynn H BblCOKOKOHcepeaTMBCH. Ero 
COCTaB nepe.naeT 3y6Ha.R <}>opMyJia, Ba:lKHblA KOMnoHeHT xapaKTepHCTHKH .lJ)1JI BH.llOB 

H TaKcoHoe. B t1acTHOCTH, .ll)IJI BH.llOB, HJ06pa:lKeHHblX Ha pHc. 169, Jy6Ha.R <l>oPMYJia 

JIHCHUbl HMeeT CJie.nyiolllHA: BH.ll: I 3
/ 3, C 1/i, Pm 4

/ 4 , M 3/i x 2 = 42. Ha pHc. 169, A 
BH.llHO, 'ITO y Hee .nea me'IHblX Jy6a pe3KO YBeJJH'leHbl - 'l~pTblA eepXHHA: np~
KOpeHHOA (P114) H nepeblit HH:lKHHH KOpeHHOA (mi>· 3'ro TaK H33blB3eMble XHlllHble, 

HJIH XHlllHH'leCKHe, Jy6bl, HX OCl'pble rpe6HH npe.ncTaBJIJllOT co6oA pexyuzyio napy, 

.neltCTBYJI no npHHUHny HO:lKHHU. y KPOJIHKa Ha MeCTC OTCYTCTBYIOlllHX KJlblKOB B 

JY()HoM P.R.nY OCTalOTCJI WHpoKHe npoMe)l(fTKH - .llHaCTCMhl, Jy6Ha.R <l>oPMYJia - I 2/i, 
C 0/ 0 , Pm 3fi, M 3/ 3 x 2 = 24. llHaCTeMa BCTPet1aeTC.11 y MHOrHX pacTHTeJlbHOJW.HblX 

3Bepelt - rpbl3YHOB, KOnblTHblX HT. n. 

IlpH cneUHaJIHJaUHH B nHTaHHH rpy6blMH paCTHTCJibHblMH KOpM8.MH (y fPbl3YHOB, 

JaAueo6pa3HblX, KOnblTHblX, CJIOHOB H np.) YBeJJH'IHB3eTCJI BblCOTa Jy6HblX KOPOHOK, 

qeM KOMneHcHpyeTC.R HX HeH36e:lKHblA ycKopeHHbIA HJHOC. MarepHaJI, o6pa3YJOlllHlt 

Heo6b111HO BblCOJCYIO KOpoHKy, He<>.nHHaKOB no rnep.nocrn, BKJIJOll3CT BCpTHKarlbHhle CJIOH 

oco6o TBep.noA 3MaJIH, PaJJI.eJieHHhle npoMe:lKyncaMH HJ 6o.Tiee M..RrKHx MaTepHaJioe -

.neHTHH3, a y MHOrHX H ueMeHTa. J1JHOC KOpoHKH, KOTOPhlA <}>aKTH'leCKH <l>oPMHPyeT 

pa60t1He noeepXHOCTH Jy6oe, OK33bl83eTCJI HepaeHOMepHblM, H B peJyJibTaTe nano

eepxHOCTb nOJlyqaeTCJI pe6pHCTOit, KaK repKa. Y HeKOTOpblX Jy6oe KOpOHKa MO:lKeT 

Hapacran. nO:lKHJHeHHO, HMeeT HeOrpaHH'leHHYI<> BblCOTY, .no <}>opMHpoB8HHJI KOpHeA 
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.llCJIO He .noxQllHT; TaKOBhl, npe:JKJJ;e ecero, pe3Ubl rpb13}'HOB H 38Aueo6p83HhlX (Ho He

pe,!lKO H we•rn1>1e 3y61>1, KaK y KJX>.llHKa - pHc. 169, E, Pm, pm, M, m). 

y CJIOHOB, noMHMO 6HeHeR, o6pa3oeaHHblX peJuaMH, B 'leJllOCUIX HMCeTCR Ha 

IGUC.D.OR CTOpoHe no 0.QHOMY we'IHOMY Jy6y ceepxy H CHHJy. 0HH HMCIOT BblCOK}'lO 

KOpoHicy c Ha6opoM CTORWHX nonepe'IHO .neHTHHOBblX rpe6HeR, o6JIHUOBaHHblX 3Ma

Jlbl0. nOCJie CTHpaHHff KOpOHKH Jy6 BblnaJJ.aeT H JaMCffjleTCff HOBblM, npHnOJIJaJOWHM 

C3MH (ropH30HT3JlbHaff CMeHa 3y6oe). Bcero HMeeTCR weCTb CMCH. ,ll.JIR Tpy6KoJy6oe 

(Tubulidentata), a TalOKe 6poHeHocuee H JieHHeuee HJ HenoJIH0Jy61>1x (Edentata) 

xapaKTepHa ycKopeHHaff KOMneHCaUHff HJHOCa We'IHblX Jy6oe, nocKOJibK)' 3TH JY6w 
o.nHOCJIORHhl (3Ma.n:b YTPa'leHa) H npouecc npHpocTa orpaHH'ICH JIHWb OTKJIMKOR 

.neHTHHa. 

CrilOHHblC )l(CJIC3bl 'leTKO BblpruteeHbl H .nOCTHraJOT JHa'IHTCJibHblX pll3Mepoe; CJIIOHa 

cwi;ep:JKHT CJIH3HCTb1R H 6eJJKOBb1R KOMnOHCHThl, B 'laCTHOCTH ct>ePMCHT aMHJiaJy, Pa.3-

JiaraJOWHH KpaXMaJJ. KpoMe TOro, OHa HMeeT CJia6yio lllCJIO'IHYJO peaKUHJO H BaJKHa 

41UI o6pa6onrn fiHWH B poTOBOR nOJJOCTH, a y :JKBa'IHblX :JKHBOTHblX - H B )l(CJIYL(Ke. 

HJeecTHbl qen;ipe 1aneropHH CJIJOHHblX )l(eJieJ; nporoKH HIDKHC'leJIJOCTHoR H no.zn,

Jllbl'IHOH (no.upal,lleJieHHOR Ha .nee) OTKpblBaJOTCff B .ntte poTOBOR noJIOCTH, a CC.KpeT 

OKOJIOYJ.llHOR H 6oJiee MeJJKHX We'IHblX )l(eJICJ nocTynaeT ceepxy B npell.llBCpHe tyra. 

HuxHe'le.111ocmHa.R )l(eJieJa (glandula mandibularis) Jie:lKHT no.a KO)l(eR CHHJY Me:JKJJ;y 

nOJIOBHHKaMH HH)IQ{eR 'leJIJOCTH H HCMHOro nOJaJJ.H Hee, pa.3,llBOCHHaff nodM3bl'IHaR 
:lKCJICJa (gl. sublingualis) JaHHMaeT )l(eJJ06oK MC)l(,Uy HH.:llCHCR 'leJIIOCTblO H RlblKOM, 

01C0.1ioywHa.R )l(eJieJa (gl. parotis) pacnoJiaraeTCR enepe.nH H mace Hap}')Kfforo c.rryxo

eoro npoxo.na y OCHOBaHHff YJ.llHOR paKOBHHbl, 'laCTH'IHO BblnOJIJBJI Ha weK)', UfellHble 
JICeAe:Jbl (glgl. buccales) pacceHHbl cHapYJKH npH ocHoeaHHRX WC'IHbIX Jy6oe. 

j{JblK MJieKonRTaJOWHX - 'IHCTO MblWe'IHhlA opraH; 6Jiaro.uapH nepece'leHHJO MY
CJCYJJbHblX BOJIOKOH B ero TOJIWe BO ecex Tpex HanpaBJieHHffX OH o6Jia.naeT ceo6o.nHOR H 

CJIOJKHoR no.ueIDKHOCTbJO. Ha ceoeR noeepXHoCTH OH HecCT lfYBCTBHTCJibHhle BKYCOBble 

COCO'IKH, nepeMewaeT B pOTOBOR nOJIOCTH o6pa6aTb1BaeMblH KOPM H BblnOJIHRCT HC

MaJIO HHblX MaHHnyAATOpHblX onepauHR. 3'ro H BblJIH3hlBaHHe wepcTH npH rp}'MHHre 

HJIH yxo.ne 33 .nereHbIWaMH, H JiaKaHHe BO.Ubl. y HeKOTOpblX JeepeH: fflblK .UOCTHraeT 

6oJibWoif AJIHHbl: exM.llHe H Mypaebe.uaM TOHKHR noKpblTblR JIHnKoR CJIJOHoA fflblK 

noMoraeT co6HpaTb MeJIKHX HaceKOMblX, a XHpa<t>aM - JaxsaTWeaTb npH KOpMe:mce 

JIHCTbff B KpoHaX .nepeebCB. 

fJIOTKa npe.nCTaBJlffeT co6oR KOpoTKHit or.nCJI, CJie.uyK>llJ,HR :la poTOBOR nOJIOCTbJO. 

C10.na OTKpblBaJOTcR emopu'IHble xoaHbl, BOJHHKWHe e peJyJibTare paJBHTHJI AJIHH

Horo TBep.uoro H WITKOfO He6a, a TaJOKe napHblC CJ1YXOBble mpy6bl, <t>aKTH'ICCKH pac

nOJJO)l(CHHblC enepe.nH OT KPaH eropH'IHOro He6a, e o6JiacTH HocornoTKH. noJa.D.H Ha 

BeHTpaJlbHOH cropoHe fJIOTKH OTKpblBaeTCff nonepe'IHO BblTIIHyn.dt BXQ!l B l'OpYaHb, 

Ja KOTOpblM fJIOTK.a nepexo.nHT B nHWCBO.[l. 

nHweeo.n (oesophagus)y M.JICKOnHTaJOUJ.HX YAIIHHCH, nOCK01lbK)' ~"· K KOTO

P<>MY OH HanpaBJIReTCR, JaMeTHO CMeUJ.CH Hll3a,U .nHa<t>parMOR. 

)l(eny.uoK (gaster; pHc. 170, 6; pHc. 171) 'lpeJehl'laAHo pa.JHoo6pa.JeH no csoeR opra

HHJaUHH. y XHWHblX H .npynoc nOTpe6HTeJieif cpaeHHTeJibHO BblCOKOflHTaTCJibHblX Kop

MOB OH .noBOJibHO npocT, KaK H y 'ICJIOBeKa. Ero pacwHpCHHaff OCHOBHaff 'laCTb - 3TO 

1CtJpiJuyM (cardium), CTeHJQf KOTOporo BblCTJlaHbl MHOfO'IHCJICHHblMH ce.KpeTOpHblMH 

KJICTKaMH. 3.uecb npOHCXO.QHT nepeeapHBaHHC flHWH B npHCYTCTBHH COJIRHOH KHCJIO

Tbl c nOMOWblO pRD,a <t>epMCHTOB, TaKHX KaK nenCHH H XHMOJHH. 0.nHaKO npo.llYJC'I'W 

~.nO'IHOl'O pacme11JICHHJI nll'raTC1IbHblX coe.zlHHCHHR HMCIOT CJJHWKOM KpynHblC MO-
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PHc. 170. 8HYfPCHHHe opraHY caMua cepoA 1ep1i1c1i1 (Rattus noroegicu.s): 

I - JJKMct>a'tll'lecKHe lKeJJe31:o1; 2 - T'paxel!; 3 - 306HlUI JKeneJa; 4 - cepime; 5 - neeoe nencoe; 6 - :se
JIYlloK; 7 - cnKHHall aopTa; 8 - noIDKeJJYllO'IHlUI xeJJela; 9 - cene3eHKa; JO - 3a.IIHllll nomu1 BeHa; 

11 - ceMeHHOA nylblpeK; 12- H8PYJKHble nQllBlllOWHble apTepKll K BeHa; 13 - 6e.ZlpcHHble apTeplUI H 

BeHa; 14- MO'leBOA ny3wpi.; 15 - npellCTll'I'Clll>Hall lKeJJe:Ja; 16 - ce~UUTPoB0.11; 17- npH,118TOK ceMeHHH

u; 18- ceMeHHKK; 19- l'OJIOBKa nOJJOBOl'O 'lllCHa; 20- npcnyuKaJlbHal! lKene:Ja; 21- CJ1emu1 KHWKa; 

22 - TQ/ICTB.11 KHWKa; 23 - TOHKH~ KHWC'IHKK; 24 - .11BeHaauaTHnepcTHal! KHWKa; 25 - ne'feHh; 26 -
.11Hact>panca; 27 - npaBaJI nepe!l.HJUI nOJJu BeHa; 28 - IlQZUOllO'IH'llillie apteplUI K &eHa; 29 - HapylKHall 

llJ)CMHaJI BCHa 
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PHc. 171. BapHaKTbl crpoeHHJI J1CCJIYllJCa y pacntTC11bHOJIJlHWX MJtCKomrra10m:HX. BH.ll co cropo
Hhl 6pl0xa, BCHTpaJibHaJI CTeHKa cpe3aHa: 

A - cepu KPblca; S - 11ecHaJ1 nOJteBKa (Clethrionomys); B - XBa'IHoe napHOKOnt.nlioe (KpynHblA pora

ndl CKOT); I - JlBCH9JlllaTHnepcra1U1 KHWKa; 2 - KOHC'IHblA OTpC30K nKIUCBO.llll; 3 - nKIUCBOJlHaJI 'laCTb 

:a:e.ny.nKa c oporoeeBWHM 3nHTe.JlHCM; 4 - m!JIC3HCTblA 3nHTCJIKA; 5 - nHJtOPH'ICCKHA OT.lleJI XCJIY.IUCa; 

6 - norpaHH'IHaJI Ck!l8JllC2; 7 - py6eu; 8 - cenca; 9 - Chllf}'T; JO - KHJUCKa 

JICK)'Jlbl .IVlJI npflMOro YC80eHlra, H fl03TOMY 8 )KeJiy.II.Ke 6o.nblllHHCTBa MJICKOflHTaIOIUHX, 

8 TOM 'IHCJie H l{eJI08eKa, MOrYT 8CaCbl8aTbCjl TOJlbKO 80.llll H a.JIKOroJib. 6onee YJICHA 

KOHe'IHblil: nUJJopu'lec1euu omiJe;r )l{eJIY.llKa (pHc. 171, 5; pylorus) ox8a'leH CHJibHOi-t 

KOJlbl{e8oA MblllIUeA. 3To TaK HaJbIBaeMblH npH8paTHHK, nUJJOpU'leCICUU crjJUHICmep, 
epeMeHHO HJOJIHPYIOlllHA nOJIOCTb )KeJIY.UKa OT .ll8eHa.nUaTHnepcTHOH ICHllIICH. 

HrnK, nepe8apH8aHHe 6eJIK08 8 KHCJioil: cpe.lle )KeJiy.nKa (npH pH 2-4 ), KOTOPU 

axTH8HpyeT nencuH, npHBO.llHT K paJpyweHHIO JIHlllb HeKOTOPbIX nenTOHHblX C8fl3eA 

MC.lK.D.Y He6o.nbWHM 'IHCJIOM onpe.neneHHblX aMHHOKHCJIOT. Lla.nbHeAwee pa3pyweHHe 

aMHHOICHCJIOTHblX ueno'leK ocywecTBJifleTCfl 8 meJIO'IHO!t cpe.ne (pH 7 -9) TOHKOro 

KMWC'IHHKa no.a .neAcT8HeM ceKpeTHpyeMblX no.n)KeJiy,no'IHOil: )KeJieJoA mpuncuna 
H 1eap601ccunenmuiJa3bl, a Ja8epwa10mHe CTa.LtHH pameneHHfl nenTH.llHblX C8flJeA 

npOHCXO.DJIT c y<1aCTHeM a.MUHonenmuiJa3bl H iJunenmuiJa3bl, 8blJleJijleMblX CTeHKOA 

TOHKOro ICHWe'IHHKa. 0epe8apH8aHHe :lKHp08 npOHCXO.llHT 8 TOHKOM KHllle'IHHKe non 

JJ.eACT8HeM .11una:Jbl, KOTOPYIO ceKpeTHPYCT no.ll)Keny.no'IHrut )KeJJeJa. 0.nHaKo JlIDI 3TOro 

OHH .llOJDICHbl 6b1Tb nepe8e.neHbl 8 3MYJlbCHIO npH y<1aCTHH )KCJl'IHblX KHCJlOT, ceKpe

THpyeMblX ne'leHbIO. Opo.nyKTbl rH.npOJJHJa :lKHp08 (rnHuepHH H )l{}fpHble KHCJIOTbl) 

BCaCb18aIOTCfl 8 TOHKOM KHWe'IHHKe. 3.n:ecb )Ke npOHCXO.llHT H ycaoeHHe npOCTblX 

caxapo8 HJIH npe.n8apHTeJibHrut fHJJ.pOJIHJaUHfl .nHcaxapKn08 H nOJIHMepHblX yrne8o

JJ.08 (HanpHMep, KpaxMana) c noMOlllbIO aMUJ103bl, nocTaBJJfleMoA no.ll)Keny,no'IHOA 

JKCJieJoA. B roncroM KHWe'IHHKe npoHCXO.UHT rna8HblM o6paJoM pea6cop6uID1 80,llbl, 

a B npflMOA ICHWKe HaKarIJIHBaJOTCjl KOHe'IHble npo.nyKTbl nHll{e8apeHIUI, flO;I.lleJKaI.UHC 

y,naJieHHIO HJ opraHHJMa. 

0HTaTeJibHble MarepHaJibl, o6paJ08a8WHeCfl 8 KHllle'IHHKe 8 peJYJlbTaTe flHll{e8ape

HHJI, HMeIOT .llBOflKYJO cy.zu,6y. fJJJOKOJa H 3MHHOKMCJ10Tbl ecaCbl8aJOTCjl qepe3 MeM6pa-
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HW KJleTOK H TIOCT)'Il8IOT B KpOBb, a IHPW pecHHTC3HPYJOTCff JO'leTKaMH H nepeztaJOTCR 

B JIHMQ>y, o6pa3y.A B HeJt 3MYllbCHIO. 

y paCTHTCJlbHO~HblX 3BepeA B nepeeapHBaHHH rpy6w:x, B TOM 'IHCJie JOIC'NaTKO

BWX, KOpMOB ea:i1rny10 pOJJb HrpalOT CHM6HOTH'leCKHe MHKpoopraHM3Mhl, KOTOpwe, 

BO-nepBblX, BbI,lleJUllOT He.llOCTyTIHble MHOfOKJieTO'IHblM :lKHBOTHhlM Q>epMeHTW, a BO

BTOpblX, caMM COCTaBJUUOT OHWeBOH pecypc, CJiy:lKaT npoDYIJ.eHTaMH 6e.n:KOB H BHTaMH• 

HOB. B CB.113H c 3THM y XOM.llKOB H MHOrHX llPYrHX rpb13YHOB yeeJJK'feHa nepe,llHHR qacn. 

:lKel'IY.llKa (pHC. 171, 3), B03HHKalOWWI KaK paCWHpeHHe KOHe'IHOA qaCTH nHweeo.na H 

BblCTJlaHHWI Opo208€6UIUM 3nume.nue.M. y x.ea'IHblX napHOKOTiblTHblX (6WKOB, K03JIOB, 

6apaHOB, aHTMJJOTI, OJJeHeA), TIOMHMO OfPOMHOA eMKOCTH <f>epMeHTaTOpa (pyfJL(a -
rumen; 7), HaCTO.AWeMy :lKeJJY.nKY (no Cbl11y2 - abomasus; 9) npenwecTB)'IOT ewe .nea 

OT.lleJJa. 0.llHH H3 HHX (cemKII - reticulum; 8) Bhl.lleJUl.eT H3 c6po:lKeHHOA B py6ue Maccw 

HC6oJJbW)'lO nopUHIO (:lKBatfJCY) H OTnpaBJI.lleT ee B poTOB)'lO TIOJIOCTb J],JI.11 nepe:lKCBblea

HKR, a npyrott (KHU:JICKII - omasum; /0) npHHHMaer ee CHOBa B BHJle :llCHllKOH KaWHUI>I 

H, nponyclGUI Me:lKlly CBOHMH JIHCTOtfKaMH, H3BJleKaeT H3 Hee HaH6oJJee ueHHble eewe

CTBa. noJl.llep:lKHBaTb a.neKBaTH)'lO cpe.u;y ll,JUI .lle.ATCJibHOCTH CHM6HOTH'leCKHX MHKpo

opraHH3MOB e py6ue :lKBa<1HblX noMoraer CJJIOHa, KOTopaff co.nep.lKHT CJJa6hlii paCTeop 

CO.llbl, CHH:lKaioweA KHCJIOTHOCTb c6pru1arnaeMOA paCTHTeJJbHOA Maccw. KMH'ICCTBO 

CJIIOHW, BbUI.eJTffeMOA y )K.Bat{HbIX B TetfeHHe CYTOK, COCTilBJiffeT JlO TPCTH OT Maccw TeJia 

MJIH .no IlOJIOBHHbl o6wero KOJIHtfeCTBa Mam, co.nep:lKaWCHC.A B opraHH3Me. 

CHM6HOTHtfeCKHe MHJCPOOpraHH3Mbl, noCTaBJI.AIOWHe Q>epMeHTbl-UeJJJJIOJla.Jw .l11IJI 

paCWeJUleHH.A KJie'NaTKH B CJlO:lKHOM :lKeJTY.llKe x.ea'IHhlX, - 3TO aHa3p06Hble 6aicrepHH 

H npocTeAwHe, Cpe,llH KOTOpblx npeo6JJa.nalOT HH$Y30PHH. KOJlH'leCTBO MHICpOopra

HH3MOB B co.nep:lKHMOM py6ua MO:lKeT npeBbllllaTb HCCKOJlbKO COTeH TblCJl'I Ha 1 Ml!. Hx 
<f>epMeHTaTHBHWI .neffTe.TlbHOCTh .naeT npoJlYK'l'hf fHlJ.POJ1H3a KJJC'NaTKH, .llOCTyTIHWe .l11IJI 

yceoeHH.A JKHBOTHOMY-X03.AHHy. 0.nHaKo He Mettee BIDKHOA ffWIJleTCff cnoco6HOCTb CHM-

6HOTH'lecJ<HX opraHH3MOB CHHTe3MpOBaTb 6e.n:KH Ha OCHOBe HeopraHK'ICCJ<HX a.JOTHCThlX 

coe.nHHeHHR, HanpHMep MOlleBHHbl, KOTOPWI B 6onee THilH'IHblX c:.nyqaRx Ylla.11.llCTC.A H3 

opraHH3Ma B KalleCTBe KOHC'IHOro npo,llyKTa 6eJJKOBOro pacna.na. 3KcnepHMeHTa.11bHO 

TIOKa3aHO, !.ITO .no6aBJieHHe MO'ICBHHbl B IlHUlY KOpOB TI03BOJ1.lleT .lKHBOTHblM .llOTIOJl• 

HHTCJlbHO TIOJIYl(HTb 3a C'ICT .newreJibHOCTH :lKeJTY.llO'IHblX MH1CpOOpraHH3MOB .llO 100 r 

6e.n:Ka B JlCHb. Oco6eHHO ea:lKH)'lO pOJlb Hrpaer CHHTeJ 6emca 3a C'leT CHM6HOTHlleCICHX 

MHKpoopraHHJMOB y :lKHBOTHblX, cywecTBYIOWHX Ha o6e.nHeHHOA 6eJJKOBOR .llHeTe, 

HanpHMep y eep6.JIIO.ll0B H oeeu. 6blJIO 3aMetfeHO, 'ITO B MO'le eepOJllO.lla MO!.leBHHa 

npaKTHtfeCKH orcyrcTBYeT. Bbt.llCHMJJOCb, 'ITO y 3THX :JKHBOTHWX TPa.llHUHOHHwA a30-

THCThIR MeTa6011HT He Y.lla.11.lleTC!I H3 opraHH3Ma, a 33HOBO nocTynaer B :lKeJTY.llOK JIHOO 

qepe3 ero CTeHJcy, JIH6o qepe3 CJIJOHy. 3.lleCb MO'leBHHa rMpOJ1H3yeTCff .llO yr.11eKHCJIOThI 

H aMMHaKa, KOTOpblH 33TeM HCilOJ1b3YeTCH B CHHTe3e tie.rIKa, 'ITO H Il03BOJl!leT eep6mo

llY cywecTeoeaTb Ha nuere H3 pacreHHA c HH3KHM conep:iKaHHeM 6e.nKoe. HaKOHeu, 

npaKTH'ICCKH ece BHTaMHHbI rpynnb1 B (oco6eHHO BHTaMHH B12 ) :lKBa'IHble nOJlyqBIOT 

Wiaro.nap!I CHHTCJY 3THX COCJlHHCHHA CHM6HOTH'ICCKHMH MHICpOOpraHH3M3MH. 

CJIO:lKHWA :lKe.11y.noK BCTPe<1aeTCJ1 H y HeKOTOphlx Hexea'IHhlX H Hepo.ncTBeHHWX 

.npyr .llpyry :lKHBOTHblX, T3KHX, HanpHMep, KaK JieHHBUhl, o6e3bRHhl-TOHKOTeJibl H 

pa3H006pa3Hble paCTHTeJibHO~Hble C}'M'l8Tble. y 'laCTH paCTHTeJJbHOMHblX He)l(Baq

HWX <f>opM, HanpHMep y 3aRueo6pa3HblX, a TaKJKe MHOT'KX rpbl3YHOB Q>epMeHTaTOpoM 

CJl}')KHT cnenWI KHWKa. 

TOHKa.11 KHWKa (CM. PHC. 170, 23; intestinum), KOTOPWI CJiezlYeT 33 :lKC1IY.11.KOM, IC8K 

H y .llPYfHX n03BOHO'IHblX, npHHHMaeT B caMoe H8'1a.110 JICMllHblU npomoK H naH-
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1Cpeamu11eCKUU npomoK (O'I' no,PCeny.llO'IHOH JKCJIC3bl). 3ToT H8'laJlbHblH OTJ)C30K -

iJBeHaiJ14amunepcmHa.J1 KUWKa (24; duodenum), nepexO.!UIWM 6e3 'len.ott rpaHHllbl 

.nan:ee B mouzy10 KUUJK)' (jejunum) H 3aTeM B noiJB3iJOWHYIO KUUlK)' (ileum). KaK YJKC 

CKa.JaHO, B TOHKOR IOIWKe nHmeeapeHHe npoxo.nHT B Ule.JIO'IHOH cpe.ne no.a BJlH.SIHH

eM :lKeJI'IH, naHKpeaTH'ICCKOro COKa H IOIWC'IHOfO COKa, ceKpeTHpyeMoro MCJllOIMH 

.ir.:ene3aMH. Bee 3TH Bbl.lleJlCHH.SI O'ICHb o6HJibHbl, TOHKM IOIWKa 3anOJIHCHa BCCbMa 

IH.llKHM co.nep.lKHMblM, TaK Ha3blBaCMbIM XHMYCOM. 3.necb npOHCXO.llHT ct>epMeHTa

THBHOe pacweilJleHHe KOMnOHCHTOB fiHIUH, a TalOICe ecaCblBaHHe ero npo.nyKTOB H 

3JICKTJ)OJIHTOB. 

ToHKIDI KHWKa ancpbleaeTC.11 e 3Ha'IHTC1lbHO 60Jiee WHpoJCYIO 38.llHIOIO KHWJCY, H 

npHTOM JaMC'rnO OTCTYJUl OT ee Ha'l8Jla, TaK 'ITO <t>oPMHpyerc.11 T-o6paJHOe COCllHHCHHe. 

0.ntto ropH30HTaJlbHOe nJIC'IO npo.nomKaeTC.SI B BHllC .llOBOJibHO .ll)IHHHOH mo11cmou 
KUWKU (22; colon), a .npyroe JaMKHyro Ha KOHUe H npe.nCTaBJIJleT co6oR CJ1eny10 KUUJK)' 
(caecum; CM. PHC. 170, 21 ). 3To KaK 6bl Jarpy30'IHblH 6y1ucep TOJICTOH IOIWIOI, OTJCY.na 

HenepeeapeHHble OCTaTIOI nHWH Ha'IHHalOT .llBH:lKCHHe no 3TOMY BblCywHBalOWCMY 

KOHBeH.epy. CreHIOI TOJICTOH KHWKH norJIOIUalOT eo.ny no 'IHCTO OCMOTH'ICCIOIM npH

'IHHaM. Cn.enru1 KHWKa o6paJyeT y 3aH.ueo6pa3HblX (3aH.uee, KPOJIHKOB, nHuzyx), HO 

TaK:lKe H y MHOfHX rpb13yHOB O&beMHCTYIO nOJIOCTb, B .KOTOpoH. npH yqacTHH CHM6H

OHTOB npoHCXO.llHT c6pWKHBaHHe UeJIJIIOJI03bl. Ho co.nep:iKHMoe CJienoR KHWKH 6e.nHee 

no XHMH'iCCKOMY COCTaey, 'ICM KOpM, nocT)'fialOWHH B )l(CJIY.llOK, nocKOJibKY OHO YJKC 
npoWJIO OT,lleJlbl KHlllC'IHHKa, r.ne npoHCXO.llHT nHweeapeHHC. Tlo 3TOH JKe npH'IHHe 

cocTaBmleT npo6neMy nepeeapHBaHHe npo.nyicra .nattttoro ct>epMeHTaropa. Pa.nH ero 

yceoeHIDI OH .noJUl(eH npoH.TH :iKCJIY.llOK H TOHKHH KHWC'IHHK no BTopoMy KPYI1'. 'ITO 

ll.OCTHraeTC.11 3a C'leT KOnpo<J>aeuu: Ha OT.nblxe 3auueo6pa3Hhle H MHOrHe rpb13yHbl no 

38.BepweHHH npouecca ct>epMeHTaUHH Bbl,IleJUllOT co.nep.lKHMOe CJienoH KHWIOI B BHll.C 

oco6blX rpaffYJI noMera, KOTOpble npornaTbIBaJOT. Kotte'IHblH OT.nen 3a.ntteH. KHWKH -

3TO npRMOJI KUUJICO (rectum), KOTOPaJI HaKanJIHBaeT c¢>opMHpoeaHHhle B TOJICTOA 

KHWKe 3KCKpCMCHTbl (pe3yJibTaT 'laCTH'IHOro o6e3BOXHBaHJUI XHMyca) H y,llllJUleT HX 

qepe3 OHa.llbHoe omBepcmue. 
TlO.LVKCJJY.llO'iHM :lKeJIC3a (CM. PHC. 170, 8) pacnOJIOJKeHa B neTJie JlBCHllllll8THnepcr

HOlt KHWKH KaK pblXJIOC XHpono.no6Hoe 06pa3oeaHHC. 

ne'ICHb (25; hepar) npe,nCTaBJI.ReT co6oj:f CKOilJICHHC 3HTO,nepMaJI&HhlX JCJieTO.K, B.&l· 

fiOJIH.SllOWKX MHOf'He OTBeTCTBCHHble onepaUHH, TaKHe KaK o6e3Bpe.lKHBaHHe reMOfJl0-

6HHa H3 oncHBWHX KpaCHblX KpoB.SIHblX KJleTOK (npo.nyKTbl ero o6pa6oTKH o6pa3YJOT 

OCHOey :lKeJI'IH), o6e3Bpe:lKHBaHHe aMMHaKa (H3 Hero CHHTe3HpyeTC.ff MO'iCBHHa), o6wu 

llCTOKCHKallIDI KpoBH, npHTeKalOWeR no BOpomHOU BeHe OT )l(CJiy.no'IHO-KHlllC'IHOfO 

TPaKTa, H T • .n. B MHKPOMaClllTa6e KJieTKH ne'leHH ynaKoBaHbl npaBHJibHbIM o6pa30M, 

'ICM .llOCTHraeTC.SI HX paBHOUCHHOe o6CJIYJKHBaHHe pa3BCTBJ1CHH.SIMH 'ICTblpex cocy

llHCTblX cereH. - ne'leHO'IHOU apmepuu, BOpomHOU BeHbl ne11eHU, ne'leHO'IHOU BeHbl 
H :J1Ci1111Hoeo npomoKa (ductus choledochus; ero Ha'laJihHa.R 'laCTb Ha3b1BaeTCR ne11e
HO'IHbLM npomOKOM). noCJIC.llHHH o6paJyeT Ha nyrH K .llBCHa.nUaTHnepCTHOH KHWKC 

CJienoe OTBeTBJICHHe, 3aKaH'IHBatoweec.11 :JICM'IHbLM ny3blpe.M (vesica fellea; y KJJbICbl 

H HCKOTOpbIX .npyrux 3BepeR OH OTcyTCTByeT). 

,llrul no.n.nepJKaHIDI nOCTO.SIHHOH reMnepazypbl TCJia MJieKOnHTalOlllHM CJI}')ICHT XHMH

'ICCKIDI TeilJIOnpo.nYKUIDI (OKHCJieHHe nHTaTeJlbHblX BCWCCTB) HapJl.LIY c $H3H'iCCIOIMH 

cpe.ncTeaMH TepMopery11.11uHH (eo11oc.11HhlM noKpoBOM, no.nKO:lKHbIM :lKHpoM). Otta He

C.KOJib.KO HHJKe, 'ICM y nrnu, H COCTaBJUleT 30- 33 ·c y 0.llHOnpoXOllHblX, 34- 37 ·c y 

C}'M'laThlX H 36-40 °C y nJI8llCHTapHhlX. 
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)lwx&Te.llldlu CRCTeM8. YcHJieHHoe paJBHTHe o6oHKreJI&HoR cucreMbl 'I "'1leKo

nHTa10mHx cnoco6CTBOBaJIO 'fBeJIH'-leHHIO HOCOBOR TIOJIOCTH, HO no11aBJISIIOlllYJO '-laCTh 

eC 061.eMa JaHHMaeT BblCOKOllHlf>lf>epeHUHpoBaHHblR pecnupaTOpHblH (llhIXaTeJil>HblR) 

amen (CM. pHc. 163, E). B HeM paJMemeHbl KPYTIHble paK06UHbl qpeJBbl'-lltltHo CJIOJKHoR 

CTPYKTYJ>bl. KOCTHa.R OCHOBa BepXHC'-leJIIOCTHOH (22; maxilloturbinale) H HOCOBOH (21; 
nasoturbinale) paKOBHH o6paJ'jeT B nonepe'-IHOM ce'leHHH no1106He COT c YJKHMH K 

.lJ.JIHHHblMH npollOJihHblMH xo11aMH. IlOll BblCTHJ1a10men paKOBHHbl CJIHJHcroR o6ono'f.

KoR, CMO'-leHHOR Bbl.ll.eJieHH.RMH cneUHaJll>HblX XeJieJ, Janeraer ryCTa.R BeHOJHaSI CeTb. 

B11b1XaeM1>1R BOlLlyx, npoxoM no YJKHM xo11aM paKoBHH, corpeeaeTCSI H 'fBJlaxH.ReTC.11, 

a Ha o6paTHOM rryrH OTllaeT TeilJJO H BOJlY OCTblBlllHM npH BllOXe neperopo11KaM. IlpH 

neperpeee onHCaHHblR TeilJJ006MeHHHK HCTIOJih3'feTCSI TOJlhKO Ha BllOXe, npH BblJl.OXe 

:i1:e HarperblR BOJJlyx BblTiyCKaeTCSI qepeJ pOT (co6aKH npH 3TOM pacKpblBalOT naCTI> ff 

BblBeUIHBalOT SIJblK, KOTOpblR OlllHOO'-IHO npHHHMalOT Ja rJiaBHblH •pa.nHaTOP• ). noJa!lH 

HOCOBOR TIOJIOCTH BepXHHe llblXaTeJil>Hble nym npo110JDKaeT HOCOi!AOmKa' OTlleJieHHa.R 

OT POTOBOR TIOJIOCTH MRZICUM Hi6oM, H OTICpblBaeTCSI B rJIOTKY OTBepCTHeM 6mOpU'tHblX 

XOOH (27). y MHOrHX JBepeR OHO 6JIHJKO TIPH.llBHHYJ'O K roPTaHH, TIOCKOJil>K)' M.Rf'Koe 

He6o ,IJJIHHHee, 'I.CM 'I 'ICllOBCKa (n03TOM'f y co6aKH Ja,nJUUI CTeHKa rJIOTKH qepeJ nacn. 

He BH,.llHa). 

npH HlJlHUIHCM OXJIIDK,ZJ,eHHH opraHHJMa corpeBaIOIUee TCWIO Bblpa6aTblBaeTCSI 

JIHOO Ja cqer M'JCK)'Jll>HOR llpo:ll:H, JIH60 6HOXHMH'f.eCKHM rryreM - HJ 6yporo )l(Hpa, 

cocTosrmero HJ HeHaCblllleHHblX JKHPHblX KHCJIOT. YnpaBJISIIOlllHH ueHTP repMoperym1-

UHH pacnonaraeTC.11 e OTlleJie npoMe:llcyToqHoro MOJra - rnnOTanaM'jce. 

Xp.11meeoR OCTOB fOPTaHH (PHC. 172) BKJIJOqaer y MJieKOTIHTaIOlllHX llBa llOTIOJIHH

TCJ[l>HblX xp.11ma ceepx o6hlqHoro llJJSI JayponcH.ll Ha6opa. KpynHblR ~umo6udHblU 

xpSIIU (6; cartilago thyroidea), o6paJYJOlllHR KOpnyc fOP'J'aHH, lf>oPMHpyerCSI HJ Ja'laTKOB 

HCCKOJil>KHX xa6epHhlX 11yr. Or ero nepe11Hero Kpa.11 BBepx H enepe11 BblCTynaeT no

nepe'-IHO opHeHTHpoBaHHhlR KJianaH - HadeopmOHHUIC (2; epiglottis) c IlJlaCTHHKOR 

BOJIOKHHCToro xpsrma BHyrpH. y MHOrHX JBepeR OH npHJieraeT B nOJIO:lKeHHH TIOKOSI 

CJa,zJ.H K KPaIO M.RrKoro He6a H ycraHaBJIHBaeT npSIMOe COCllHHeHHe HOCOrJIOTKH c rop

Ta.Hl>IO. IlpH npornaT1>1BaHHH KOpMa HMfOPTaHHHK noeopa'-IHBaThCSI HaJa,zJ., JaKPblBa.R 

nonepeqHo BblTSIHyTl>!R BXQ!l B fOPTaHI>. llepcmHe

BUOHblU XPSllU (5) o6paJyeT KOJll>UO Ha nepexone B 

mpa:xel<J ( 4), a 'tepna.tiosudHble xp.111IlH (npHKphlTbl 

IllHTOBH.llHhlM xpSllllOM), lf>opMHPYJOlllHe Y JaypoTICH.!l 2 
npo110J11>H'fl0 ropTaHH'flO meni:., 3,!leci:. nQ!lllep:lKHBaIOT 

e<J/lOC06ble CtlR31'U - BePTHKaJll>Hble CKJia,zJ.KH CJIH

JHCTOR o60JIO'-IKH Ha BffYI'PCHHeR CTOpoHe 6oKOBhlX 

CTeHOK fOpnlHH. 

PHc. 172. fopram JCOWKH (hits catus). BH.ll anooo6opo
T8 CHHJY H crresa: 
1 - MllJIWR por nQllbll3W'IHOI ICOCTll, OCTln'OIC nQllbll3W'IHol Jl)'llt; 

2 - KILll.fOPTaHHHX; 3 - 6om.woA por nO.ll'bll3hl'IHOA KOCTH, 

OCTaTOK nepeoA llC86epHol4YJ11; 4- xplll.lClt tpaXCH; 5 - nepcTKC

BHJIHhlR xpRw; 6 - WHTOBH.llHWA xp.tnu; 7 - TellO nQIZMJW'l
KOA KOCTH, npoH38QllHOC KOJJYJIW 

3 
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Tpaxeff npHJJeraCT K IlHIUCBOJlY BCff1P8JlbHO, ee CTeHKH YJCPCIIJJCHhl HC38MKHYJ'NMH 

ceepxy XPfflUCBblMH KOJibUaMH. Ha KOHUC OHa pa3BCTBJlffCTCff Ha 6pOHXU, KOTOpwe 

BXO.DJIT B ry6'1aTblC 11e21Cue (pHC. 173) H TaM MHOroKpaTHO llC.llffTCff, o6pa3yff BCTBH HC

CKOJlbKHX nop.R.llKOB (.no 'ICTBCproro). CaMble Me.nKHe H3 HHX nepexo..IISIT B 6pOHXHWIW 

(11), KOTOpblC apMHpOBaHbl fJlalU(HMH KOJibUCBblMH MblWUaMH H oncpblBaJOTCff B co-

6paHHblC rp03JlbffMH c<t>epH'ICCKHe ff'IC"KH, Q/lb6eo11bl (12). TaKHM o6pa3oM, JierKHe 

ocytUCCTBJUUOT ra3006MCH TOJlbKO B ry6'1aroit TKaHH, B ff'IC"'KaX-8JlbBCWlax, Ha6HpaJO

lUHX H 'laCTH'IHO H3I'OH11IOIUHX BOllIYX. 8blCOKlUI 3<f>Q>eKTHBHOCTb JICI'KHX npH TaKOM 

ycrpottCTBC onpe.ne.nffCTCff pa3BHTblM BHYTPCHHHM 6poHXHaJlbHblM llPCBOM, KOTOpoe 

o6ecne'IHBaCT paBHOMCpHoe yqacme aJibBCOJI so BJaHMo.nettcraHH c BOlll}'XOM. Ho caM 

npHHUHn B03BpaTHO-IlOCTynaTCJibHOI'O llBHJKCHHff BOJJiyXa B CHCTeMC HC .nonycKaCT 

TaKo" CTeilCHH ero o6HOBJICHHff B aJlbBCOJl8X, KaK B .llCMCHX nTHU, me OH npoxo.llHT 

no neTJICBHllHOit TPaeKTopHH • 

.UHaMC'I'p JICT'O'IHblX aJibBCOJI y MJICKOilHTaJOIUHX H8XOllHTCff B llHaml30HC OT 10 .no 

35 MKM, 'ITO C03llaCT B UC.llOM orpOMHYIO nJIOlllaJlb pecnHpaTOpHO" noeepXHOCTH. 

Tax, HanpHMCp, y 'ICllOBCKa OHa COCTaBIIJleT OKOJIO 100 M2 npH o6me~ nosepXHOCTH 

TCJia OKWIO I M2• D,.nff cpaBHCHHff, paC'ICTHaff BCJIH'IHHa pecnHpaTOPHO"' JICI'O'IHOA 

noeepxHOCTH llJljf MblWH COCTaBJUICT 5 M 2/Kr MaCCbl Tena, 'ITO B 20 pa3 npCBhlWaeT 

8HaJIOrHtlHl1dl noKaJaTCJlb llJljl 6ecXBOCT&IX aM$H6Hjt CXOllHOI'O pa3Mepa. 

f11aBHblC 'ICPTbl MeXaHH3Ma m.ixaHHff (ecaCblBaHH11 BOlllyxa B JICfKHC) y 3Bepelt 

OilpeJJ.CllJUOTCJI npHCyrcTBHCM )')KC ynOMSlttyTblX MhlWU - AecmHU'IHOU Mbl1Ul4bl (pe-

6epHOC JlblXaHHC) H dua</JpaZMbl. 

Kpoaeeoceu CHCTeMa. 1.leTLrpexxaMepttoe cepl1Ue MJICKOnHTaK>mKX COCTOHT H3 

/JJJ'/X npei>cepi)uu, KIDK.llOC H3 KO'I'OpblX COCAHHCHO ampu06eHmpuK)l/lJIPHblM omttp-

14 7 8 

1 

2 

3 
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PHc. 173. Crp<>CHHC neI'lOO( co6ax.H (Canisfamiliaris): 
A - CXCMB pacnOJIOJKeHKJI KOMllOHCHTOB JICI'KHX, BKll c JlOpcan&Holt cropoHW; .6 - cxewa C'TpOCKIUI Jii!
l"O'fHWX JlOJICK (OAHa JlOJlbKll BCKp&rra); I - TJ)axe11; 2 - JIHM<l>aTH'lecKHe lllCJieJw; 3 - 6poHXH8Jl1>Hoe 

Jlepeeo; 4 - 3MHJIJI JlOJUI nerxoro; 5 - Jlo6aBO'IHaH JIOJ111; 6 - 'laCTH nepeJIHeR JlOJIH nerxoro; 7 - Be11lb 

JICl"O'fHolt aprepHH; a - &eTBb 6poHXa; 9 - aprepKJI 6poHXa; 10 - BeTBI> JIC('O'IHOlt BeHw; I 1 - 6poH

XJIOJla; 12 - IClq)WTYe am.seonw; 13 - Y'f8CTOK K8JIHJIJIJIPHOR CCTH; 14 - JlOJU,k8 Jlencoro 



cmue.M c ~KOM CBOCA CTOpoHbl. KaK H y nTHU, AeBblU JICe.IJyiJolleK TOHHT KPO» 
B 60JiblllOA Kpyr Kpoeoo6paweHHJI, a 6oJiee TOHKOCTCHHblH npa8blU xe.;iyiJo11eK - B 

MaJiblH Kpyr. 06a ampUOBeHmpUKYARPHbJX K.llanaHa o6pa30BaHbl nepenOH'laThl.MH 

CTBOpKaMH - KaK JICBblH (.llBYCTBOp'laTblA), TaK H npaeblH' (TpeXCTBOp'laTblH). 

PHTM COKpaweHHJI cepnua JaBHCHT OT BOJpacTa, <t>HJHOJIOfH'ICCKOfO COCTOJIHIDI 

JKHBOTHoro, xapaKTepa aKTHBHOCTH H T. n. TaK, y ttoeopo~ettttoro pe6eHKa nyJibC 

cepne'IHblX coKpaweHHA e noKoe cocraBJUleT 100 ynapoe/MHH, rorna KaK y BJpoc.noro 

'leJIOBCKa, B HOpMe, OH He npeBbilUaeT 75 ynapoe/MHH. llml cpaeHeHHJI, y CJIOHa cep
.llC'IHblH pHTM e noKoe cocTaBJIJleT ecero 35 ynapoe/MHH, y JibBa - 40 ynapoe/MHH, 

y KpOJIHKa - 200, MbllllH - 600, y JICTY"fHX MblllieH' - .llO 100 B IlOKOe H .llO 970 B 

noneTe, a y MCJIKHX 3CMJiepoeK npH 3HeprH'IHOH .llBHfaTeJibHOH' aKTHBHOCTH - .llO 

1 320 ynapoe/MHH. 06WHH OtTheM KJ>OBH B opraHHJMe 60JiblllHHCTBa MJICKOnHT3IOll.UfX 

06bI'IHO 6JIH30K K 8,5 % OT o6'bCMa Tena, a co.:maeaeMoe cepnueM CHCTOJIH'ICCKOe .llaB

JieHHe COCTaBJIJleT, HanpHMep, y 83pOCJIOfO 'leJIOBeKa 120-130 MM pTYfHOfO CTOJI6a. 

CoO'rBeTCTByIOWHe nOKaJaTeJIH .llJIJI JIOllla.u.H He npeBbllllaIOT 90 MM, y KJ>hl.Cbl - 116 MM, 

a y MbIWeA - 150 MM PTYTHOro cToJI6a. B KPYJTHbIX eettax naBJieHHe KJ>OBH MOJKCT 

onyCKaTbCR .llO OTpHUaTeJtbHblX BeJIH'lHH, H B 3TOM c.rty'lae .llBHJKCHHIO KpOBH K cep.nuy 

BO MHOfOM cnoco6cTBYIOT COKpaweHHJI OKP)')KalOWHX CKeJteTHblX MbllllU. 

Apmepuu 00.llbUIOCO Kpyca. KaK H y ITTHU, ap-repHaJibHasl KpOBb H3 neeoro JKeny
.llO'IKa HanpaBJJJICTCJI no C.llHHCTBCHHOH iJyce aopmbl, HO He no npaeo1i, a no AeBOU 
(pHC. 174, 28). HeMHOfO OTCTYflJI OT BblXO,lla H3 cepnua, OT Hee OTXO,llJIT enepC.u o6w,ue 
COHHble (1) H noOK.lllO'lU'lHble (3) apmepuu, OCHOBaHHJI KOTOpblx MOryr 6b1Tb 06be.llH

HCHbl B nAe'le20A08HOU cmBOA. Ho ,llIDKe B HaH60Jiee npHMHTHBHOM COCTOJIHHH (B TOM 

'IHCJie y Kpb!Cbl H y 'leJIOBeKa) npaeble COHHQR H noiJK.lllO'lU'lHaR OTXO,llJIT COBMS::THO B 

SH.Ile 6e3blMJIHHou apmepuu (29; arteria innominata). l<ruKnas1 06waJ1 COHHasl apTepIDI 

Jle.TIHTCJI 6JIH3 fOJIOBbl Ha Hapy.>ICHYIO H BHympeHHIOIO COHHble apmepuu. JleBaJI ayra 
aop-rbl nepeXO.llHT B cnUHHYIO aopmy (8), npOXO,llJI Ha3an non n03BOHO'IHHKOM, no

CblJlaeT BeTBH K BttyrpeHHHM opraHaM - llpeBHYIO apmepuKJ, nepedHIOIO 6pblxee11JtYIO 
(22), no11e11Hble, apmepuu 20Hao, 3aOHKJJO 6pblxee11Hy10 H o6w,ue noiJB300WHble 
(15), noCJie 'lero npo.llOJIJKaeTCJI X8ocmoBou apmepueu (20). 06w,ue noi:JB300WHble 
apmepuu ,llalOT BCTBH K HCKOTOpblM opraHaM 6pl01UHOH nOJIOCTH, K ee Cl'CHKe H laTCM 

HanpaBJIJllOTCJI B 3a.llHHe KOHC'IHOCTH B DH.Ile 6eopeHHbJX apmepuu. 
CywecTBoBaHHe y MJieKonuTaiowux HMeHHO neeoR JzyrH aopTbl nopo~aCT eonpo

Cbl, Ha MHorne H3 KOTOpblX B Hallie epeM'1 YJKC ttaR.neHbl BnOJIHe o6ocHOBaHHble OTBeTiil. 

KaK Mb! noMHHM, y 3ayponcH.Il JICBaff nyra aopTbl HeCCT Mettee OKCHreHHpoeaHHYJO 

ICpOBb H He naCT eeTeeA K fOJIOBe H nepe,llHHM KOHC'IHOCTIIM. Jlenw BH.IleTb, 'ITO OHa 

He HMeeT xopollleH 3BOJllOUHOHHOH nepcneKTHBbl, H n03TOMY HCY.llHBHTeJtbHO, 'ITO y 

IlTHU, o6JianaTeJteH HaH60Jiee BblCOKOfO cpe.llH JayponCM ypoBHJI MeTa60JIH3Ma, OHa 

HC'le3Jla. CoxpatteHHe y MJieKonuTaiowux onttoA JIHlllb neeolt nym aopTbl y6e.llHre.nb

HO CBMJleTCllbCTBYeT 0 TOM, 'ITO B HX 3BOJIIOUHOHHOH HCTOpHH cepnue H KpyrrHCHlUHe 

aprepHaJibHble CTBOJlbl pa3BHBaJIHCb HCJaBHCHMblM nyrCM no OTHOlllCHKIO K 3aypon

CMJlaM, He npoXOJlKJIH TaKOH CTa,llHH, KaKaJI npucywa coepeMeHHblM penTKJIHJIM. Tio

JiaralOT, 'ITO B 3BOJIIOUHK CHHancH.IlHblX penTHJIHH, o6oco6HBlllHXCR YJKC B cepen.KHe 

KaMeHHOyroJlbHOfO nepuona, pe,llyKUH'1 aprepHaJibHOfO KOttyCa conpOBO)l(JlaJiaCb ero 

pacnanettHeM He Ha TpH cocyna, KaK y JayponcH.n, a Ha JlBa - nero'IHYJO ap-repHio H 

06WHH CTBOJI JlYf aOpTbl, noHa'la.JIY BnOJIHe paBHOUCHHblX. nanee, nOHJITHO, nO'ICMY 

KC'le3Jla O.llHa H3 3THX Jlyr. neno B TOM, 'ITO npOBOJlHMOCTb napbl COCYJlOB XYJKC, 'ICM 

oo,Horo cTBMa c cyMMapHoR nnowMblO nonepe'lttoro ce'leHIDI. B .llBOHHOM cocyne 
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J>Hc. 174. KpoeeHOCH&ll CHCTeMa cepo.R JCpWCW 

(Rallus noroegicus): 

J - o6Ulffe COHHblC aprepKH; 2 - flQJllCJIIO'iK'IHU 

BCHa; 3 - JICIWI flQJllCJIIO'l:H'IHaJI aprepKJI; 4 - JIC

fO'IHaJI aprepH11; 5 - nesoe np~cep.11He; 6 - JJeBllll 

nepe.11H1111 nOJ1all aeHa; 7 - HenapHa11 aeHa; 8 -
cnKHH8JI 80IJT8; 9 - BOJ>OTHU BCHa ne'leHK; JO -
OTpClOK KHlllC'IHKKa; 11 - no'le'IHiUI BeHa; 12 ~ 
nO'JC'IHiUI avrepK11; 13 - nepe.!lHllll ceMCHHHKOBall 

avrepH11; 14 - 38.llHllll noniUI BeHa; 15 - 06111Ke 

no.llB31lOWHble avrepKll K BeHa; 16 - H&PYJICHble 

fiQJlllllIOWHble aprepKJI K aeHa; 17 - TCIVloo6MeH

HJIX MCJICAY COCYllaMK CCMCHHKKa; 18 - CCMCHHHK; 

19 - cewmpoBQU.; 20 - XBOCTOBblC SpTePKJI H BeHa; 

21 - 38.llHllll ceMeHHKKOBiUI Be Ha; 22 - aprepKK K 

KHllle'IHHK)'; 23 - n<>'IKa; 24 - ne'leHb; 25 - ne

'ICHO'IHU BeHa (nyHKTHp); 26- lKCITYllO'fKH cep.11UB; 

27 - npaaoe npcnceplUfe; 28 - neBU iiyra aopni; 

29 - 6e3blMJIHHaJI aprepKll; 30 - Hapy)l(HblC rpyii
Hble aprepKR K BCHa; 31 - H8PYJICHIUI llpCMHiUI BeHa; 

32 - BHYf'PCHHJIJI llpCMHU BCH8 

6oJibwe CYMMapHaJI IIJIOUlaJlb CTeHOK H 

nOTOMY CHJlbHee BblpWKCHO 'q)eHHe 0 HHX. 

He60J1bwoe npeHMymecTBO JiesoA llyrH, 

6JiafOll3PH KOTOpOMY OHa coxpaHHJI3Cb, 

B03MOJKHO, COCTOSIJIO B eC 3M6pHOHMbHOjl 

cBR3H '1epe3 6oTaJIJlOB npOTOK (cM. HIDKe) 

c Jiero'IHblM CTBOJIOM, KOTOpbljl y BCCX 

aMHHOT OTKJIOHeH HMeHHO Haneso. 

BeHt" 6011bwoeo Kpyea. B OTJIH'lHe 

OT OCTaJibHblX KJ13CCOB 'l.eJIIOCTHOpOTblX 

MJieKOilHTaK>wHe He HMelOT sopoTHOA 

CHCTeMbl noqeK. 3aiJHJUI nMa.R BeHa (pHC. 

174, 14) <l>oPMHPYeTCJI y HHX JlaJICKO nooaJJ,H no'leK 8 pe3yJibTaTe CJIIDIHHJI napbl o6~ux 
noiJe3iJo"'HblX eeH H X8ocmoeou eeHbl. 8&1uocamHe seHbl no'leK sna.aaJOT s 3aiJH1010 
no11y10 8eHy 8 Ka'leCTBe nostestHblX 8eH ( 11 ) . .[{peso seTBJleHHJI 3aJlHeA nOJIOA BeHbl 

seCbMa TO<JHO nOBTOPJICT CHCTeMy BCTBClt cnHHHOA aopn.1, JIHlllb BeHbl OT 1KeJIYJ10<JHO

KH.llle'IHOTO tpaJCTa HMelOT oco6blA nyTb - npoxo11.SIT 'lepeJ eopomHy10 cucme.My nesteHu. 
3a.n.HHe KaPllHHaJihHble eeHhl IlO'ITH IlOJIHOCTblO peJIYl.lHpoBaHbl, BHyrpH fPYJJ.HOlt KJieT

KH no 60K3M OT Il03BOHO<JHH.Ka BCTpe<JalOTCJI KX ocraTKH - TaK HaJblsaeMble HenapHwe 
eeHbl (7; v. azygos, y KJ>hlCbl - TOJihKO Ha JiesoA CTopoHe). llepeiJHue no11ble eeHbl (6) 
Hepe).lKO CHMMeTPH'IHbl, Ka.K, HanpHMep, y KpblCbl, HO y MHOfHX 3BepeA (H y <JeJIOBCKa) 

JICBaH pe.nymtposaHa, a Kposh Jiesblx HpeMHblX H nOllKJJIO'lH<JHolt seH OTre.KaeT 'lepeJ 

npaeyJO nepeiJH1010 n0J1y10 eeHy no nonepe<JHOMy auacroMooy, p33BHBWCMyCJI anepe!IH 

-OT cepllua, - 11eeou 6e3biMRHHou eeHe. 
CocyiJbl Mtl.11oeo Kpyea. 06~aR Aezo'IHaR apmepUR ( 4; a. pulmonalis communis), 

HJIH Aifea1tHblu cmeoA (truncus pulmonalis), OTXOJJ.HT, KaK H y nTHU, OT npaeoeo :lKeJIY
~01uca, nepeXO,llHT Ha JICBYJO CTOPOHY, KOCO nepeceKaJI CHH3Y OCHOB3HHC iJyeu aopmbl 



(28), H .nCJIHTCJI Ha napHble AeWl(Hble aprepHH. Jlew"HaR t1eHa o6bl'IHO npe.ncraMeHa 

HeCKOJJbKHMH KOpoTKHMH cocy.naMH (HanpHMep, y KpblCbl - TJ)eMSI), ena.naK>WHMH B 

11et1oe npedcepiJue co cnHHHoA cropoHbl. 

Ce.rieJeHKa - TeMHO-KpacHaSI nonacTu cepnosH,llHoit 4>opMLl (CM. pHc. 170, 9), 
npHMblKalOlllCUI cneea K :>#CeAYOKJ', - npe.nCTa811SICT co6o};i .neno pe3epBHblX KPOBSIHhlX 

KJieroK. Or ceAe3eil1eu KPOBb oTTeKaeT qepe3 eopomHy10 cucmeMy ne"eHu. 
oOJJblllCUI KHcnopo.nHaSI CMKOCTh KpoeH MJieKonHTaJOlUHX onpe.nenS1eTCS1 HaJIH'IHeM 

B HX KpoBJIHOM pyCJie 6o.nblll0f0 'IHCJia (y 'IeJIOBCKa - .no 5 x 106 -6 x 106 KJleTOK/MM3) 

6e3'bMCPHblX 3pumpou.umoe, cnoco6Hb1X HaKarutHBaTh B aprepHaJibHOit KpOBH KHCJIO

po.n .no 15 % ee 06lUero 061.eMa. 3pumpou.umbl MJICKOTIHTalOlUHX HMCIOT .nBOSIKOBOrHy

TYJO <t>opMy H 6naro.napSI 3T0My - 6oJiee BblCOKOe OTHOlllCHHe rumwa.nH noeepXHOCTH 

K Macce, 'ITO COlllaeT JI~WHe ycnoeHSI .IVlJI .nH4>¢>Y3HH KHcnopo.na. Ho cpoK )KHJHH 

3PHTPOUHTOB pe.nKo npeebllllaeT y MJiexonHTaK>WHX IO .ntteit (y aM<l>H6Hit 100 JlHelt, 

y qepenax 600 .nHeA). 

8W,.!J,eJJHTe.JlbH8JI CHCTeMa. 001(/CQ MJICKOTIHTalOWHX, KaK H y .npyrux aMHHOT, 

011{0CHTCSI K Memane<jJpul(eCKOMY THny, HOMHHaJibHO 3TO ma306aR nO'IKa, HO pac

nOJiaraeTCR oHa enepenH OT Ta.Ja, Ha ypoeHe nepe.!l.HeA qacTH 6pJOlllHOA nOJJOCTH. llawe 

ecero 31'0 6o6oBH.nHoe TCJIO (pHC. 175 ), K KOTOpoMy cnepe.nH npHMblKaeT HaOnOl(el(HUIC 
(glandula suprarenalis; CM. pHc. 177, /). llo"Ka cocToHT HJ .neyx cnoee - Hapy,11rnoro 

KOp1Co6oeo (pHc. 170, 14) H rny6oxoro M03eoeoeo (15). Mo3weoe ee1J4ecmt10 06-

pa3yeT Tynble KOHH'ICCKHe BblCTYflbl - nupOMUObl ( /0), o6palUCHHble eeplllHHaMH 

BffYTPb 06lllHPHOA BblBO.nHoA DOJIOCTH, nol(el(HOU AOXQHICU (9), OT KOTOpoit OTXO.nHT 

MOl(emOl(HUK (CM. PHC. 177, /6). <l>yttKUHOHaJibH)'10 e.nHHHuy no'IKH COCTaBJUleT He
rjJpoH - no'Ie'IHbiit KaHa.ne~. Ha'IHHalOlliHACSI no"e"Hbl.M (MO.llbnuzueebl.M) meAbllreM, 
pacnoJio)KeHHbIM e KopxoeoM cnoe no'IKH. Otto npe.ncTaMSleT co6oA .neyxcnoAHyio 

'Iallly (6oyMeH08y KancyAy; PHC. 175, 2) c 3aK.JIIO'IeHHblM B HCA 1<.11y60l(ICOM TOHKHX 

aP'fepHaJibHblX cocy.noe (aP'fepHoJI; J), a H3 noJIOCTH Me)K,ny ee CJlOJIMH BhJXO.nHT "4-

Ha.Aeu.. Ha'IHHCUl.Cb HJBHTblM ~acTKOM ( 4; npoKCUMtl.ilbHblU U36umou KaHO.lleu.), OH 

nepexo.nHT B nem.AIO FeH..lle - Y3KHA H B OCHOBHOM npSIMOJIHHejtHblit TOHKOCTeHHhl1l 

K<rnan, CJIO)KCHHblA U-o6paJHo B eH.ne lllnHJibKH MJI eonoc (I I); oH HanpaBJieH e 

M03fOBO°A CJIOA no'IKH, pacnonarCUl.Cb BHYfPH nHpaMH.llbl. BoCXQWUl.{CUI eeTBb nem.Au 
reH..lle (8) B CBoeit eepXHeit TIOJIOBHHC paClllHpeHa (6) H 6oJiee TOJICTOCTeHHa. 0Ha 

B03BpawaeTCSI B KOPKOBblit CJIOA TIO'IKH H lllCCb nepexo.nHT B OUCmQ..llbHblU U36UmOU 
KaHO.lle~ (5). BMeCTe COMHOlUMU .npYTHMH Kfil{aJibUaMH OH ena.naeT B co6upameAbHYIO 
mpy6o"KJ1 ( 7), KOTOpaH napa.rme.nbHO neTJISIM feHJie npoHH3blBaeT M03fOBOA CJIOA H 

Ha eeplllHHe nupOMUObl OTKpbleaeTCSI B JJoxaHK)'. 
Cpe.nH noJBOHO'IHblX )KHBOTHblX TOJibKO nTHUbl H MJ1eKonHTa10lUHe 06na.na10T 

cnoco6HOCTblO TpaHcnopTHpoBaTh COJlb CKB03b CTCHKY no'Ie'IHoro KaHaJihUa npo

THB rpa.nHeHTa OCMOTH'IeCKOro .naMeHHSI. IlpH 3TOM y DTHU .naHHCUI cnoco6HOCTb 

Bblpa)KeHa CJia6ee, DOCKOJlbKy neTJIH feHJie B HX flO'IKaX JHaqHTCJlbHO KOpoqe H 

npHCYJ.UH He BCeM He<t>poHaM. B peJyJibTaTe OCMOTH'IeCKOe .naBJieHHe HX MO'IH MO

XeT JlHWb e.neoe npeBblUiaTh COOTBCTCTBYIOWHA noKaJaTeJib llllSI nJiaJMbl KPOBH. 

y MJICKOTIHTalOlUHX )Ke, BblBO.lUIWHX BbICOKopacTBOPHMYJO MO'ICBHHY, OCMOTH'IeCKoe 

,l[aBJieHHe MO'IH MO:lKeT 6b1Tb nOBbllllCHO no cpaBHeHHIO c rutaJMOA KpOBH B 25 paJ. 

IlpH 3TOM y BH.noB, He HCTiblTblBaK>lUHX peryJISIPHOro .ne<t>HUHTa BJiarH (HanpHMep, 

y 6o6poB, CBHHeA), MO'Ia KOHUCHTpHpyeTCJI He 6oJiee 'ICM B 2 pa3a, Tor.na KaK y 

o6HTaTeneA nyCTblHb H MOPCKHX MJieKonHTaJOWHX XOHUCHTpHPYJOlllaR CTIOCOOHOCTb 

TIO'leK MaKCHMa.JlbHa. 
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PHc. 175. CrpoeHHe noqJCH MJICKOfiHTaIOUlero. Ha MCllKOM HJ06paxeHHH cxeMan1qecKoro paJ
pcJa uenoA noqKH npj!MOyroJlbHHKOM YJC338HO MCCTO pacnano»e.eHIDI Hecl>poHa H ero KpoBCHOC
HLVC cocynos, HJ06paxeHHblX Ha masHoR cxeMe: 

1 - aprepHJ1; 2 - 6o)'MCHoea uncyJia; 3 - KJty6o'leK aprepHOJI; 4 - npoKCHMllllbHblll: HlBHTOll: xaHaneu, 

me Hl nepBH'IHOll: MO"IH pea6cop6HpYJOTCll r1UOK033, 3MHHOIOICJIOT1il, BHTaMHHbl H 'l3CTH'IHO COllb, a BMC

C'fC c Hell: H BOllA .llO .llOCTHJKCHKll OCMOTM'ICCKOl'O paBHOBCCKll (KlOTOHH'lHOCTH) B MOOl'OBOM BCWCCTllC; 

5 - ,llHCTaJibHblll: HlBHTOll: KaHaJieu; 6 - TOJICTblll: KOHC'lHblll: OTpClOK BOCXO.llllWCl'O KOllCHa neTJIH feKJle, 

IUITKBHO nepCHOCllWHll: COJ!b 'lCpe3 CTeHIC)' Hl MO'IH Hapyir;y (H T3KKM o6pa30M HC RblUYCKaJOWHll: CC 33 

Upe!lC/lbl MOll'OBOl'O eewecrea UO'llOI); 7 - co6HpaTCllbHasl TPYWllCll, B KOTOpoll: MO'la TCPllCT OCHOBHYJO 

Macey BQllbl H 'laCTb MO"ICBHHbl; 8 - TOHIOdt OTpClOK BOCXO.llllWCl'O KOllCH3 UCTJIH feHJie, B KOTOpoM com. 
D8CCHBHO BblXO.llHT Hl MO'IH (no rpa.aHCHT)' KOHUCHTP3UHH); 9 - UO'IC'!Hllll JIOxaHKa; 10 - nHpaMK.llll; 

11 - HHCXWIJIWCC ICOJICHO UCTJIM feHJ!e, 6e3 norepb TPllHCUOpTHpyiowee ,llO BCPlUHHbl nHp3MHll.bl MO'ICBH

HY K OCTaBWYJOCll COllb, c MHOl'OKpaTHblM HapaCTaHHCM KOHUCHTP3UHH Hl-33 yxo,lla 80.llbl UQll 8/lHJIHHCM 

OCMOTH'iCCKOl'O rp3JIHCHT3; 12 - npllMblC COCY.llbl; 13 - BCHa; 14- KOPKOBOC eewecTBO; 15 - MOll'OBOC 

llCWCCTBO; 16 - UO'IC'lHblC aprepHll H BCHa. Ctpe.nlOf nOIC83bl&aJOT Hanpa811CHHC XOlla JKHJDCOCTCR 

KaK H y .npyrHX nOlBOHOqHJ:ilX, noqKa MJJeKonHTaIOUlHX .neAcTeyeT no <l>HJibTpa

llHOHHO-pea6cop6uHOHHOM)' THny. CHaqaJia e no11e11HoM me.11b~e CKBOlb nopHCTblC 

CTeHK.H apmepuOJZ H 6oyMeH080U Kilncy.llbl B npoceeT KaHa.JlbUa BbDICHM8eTCR n.na3M8 

Jq>OBH - eo.na c pacTBopeHHblMH e Heit eemecTBaMH, Ho TOJJbKO 6e3 6enKoe. Oco6yio 

poJib JJ)UI 3<l><l>eKTHBHOCTH <l>HJibTpal{HH HrpaeT COl!laBaeMblH 3HeprneA cep.nua nepe

nall ll8BJieHHJI B ap'TepHOJJax, .!lODOJIHHreJibHO no,llllep.JKHBaeMblA cyxeHHeM BblXO.llHOfO 

cocyJla. Onpe.ne.neHHaJI .nOJJR 3Toro nepenaJla TpaTHTCJI Ha npeO.!lOJieHHe KOJUIOHllHoro 

OCMOTHqecKoro JlaBJieHHJI 6e.nKOB. KoHuenTpaUHH OCTaJlbHblX eemecTB B UOJl}"IHB

WeMCR <l>WibTpaTe (nepeHqHoA Moqe) TaKOBbl xe, KaK H 8 KPOBH, noCKOJlbK}' OHH 

Y.llaJIRIOTCSI Hl Hee BHC 38BHCHMOCTH OT 3HaqeHHJI 3THX BeUleCTB ,!l]IJI opraHH3M8. 



B Ha'l&111>HOM HJBHTOM tcaHan:i.ue MHome Heo6xo.llHMble BeWeC'I'Ba, npexu.e scero rmo

KOJa, BHT3MHHbl, 3MHHOKHCJIOTbl H 'i3CTb HOHOB, BC8Cbl83IOTCB HaJan. OcTaBWaJICfl 

JK.HJIKOCTb - B OCHOBHOM paJ6aBJieHHblA paCTBOP COJIH H MO'iCBHHbl - HanpaBJIJICTCfl 

no nenuie I'eH11e e MOJroeoit cJJoD OO'IKH, e o6JiaCTb flHP8MHllbl, r,lle no.llllCPJICHBaeTCfl 

BblCOKOe OCMOTH'ieCKOe .naMeHHe TKaHeeoD .'lKH.nKOCTH (BHe KaHa.TlbUCB) B CHJIY Bbl

COKOA KOHUeHTP8UHH B HeA COJIH H MO'iCBHHbl. BJJaro.napB xopoweA npOHHuaeMOCTH 

CTCHOK HUCXOOR~ezo KOAeHa nenuiu FeH/le JVIJI BOllbl OHa HHTeHCHBHO BbTXO.!lHT HJ 

KaHa.nhueeoA JK.HJIKOCTH Bl1JIOTb 110 .nocTIDKCHH.R ocMOTH'IecKoro paeHoeecKR c OKPY

DJOWeA JICHllKOCTbJO, OT'Iero KOHUCHTP8UHB MOtfH noBblWaeTCB y pa3HblX 3BepeA B 

5- 16 pa3. CTeHKH BOCXoOR~e20 IW./leHa nenuiu FeHlle nerKo npoHHuaeMhI JVIJI COJIH 

(HO He JVIJI BOD.bl H JIHillb CJia6o - MB MO'ieBHHbl). COJib naccHBHO noKH.naer MOl:fY 

no Mepe .ll.BHJKCHHB no KaHa.TlbUY B o6JiaCTb MeHee KOHUCHTPHPOBaHHOit TKaHeeoA 

JK.HJIKOCTH, a e ero BepXHeD, TOJICTOCTeHHOH qacrn NaCl aKTiteHo BhlBOJJ.HTCB Hap)JICY c 

38TP3TOA JH3tfHTCJlbHOit 3HepmH. 3-ro r.1138HaR 3HeproJaTP3Ta B ,lleJITeJibHOCTH no'IKH, 

BOJMOXHO, e10 OUbBCHHeTCH PC11YKUHB BOpOTHOA CHCTeMbl, 6Jial'QllapB KOTOpoA nottKa 

OOJiyttaCT TOJibKO apTepHaJibHYJO, 6oraTyJO KHCJIOpOD.OM KPOBb. AKTHBHOe y.nan:eHHe 

HOHOB HaTpHB H XJIOpa H3 MOtfH K3K paJ H JanycKaeT npouecc HX HQKOltJleHUR B 

TK3HCBOA JKH11KOCTH H B KOHe'IHOM ctteTe - 3cPcPCKTHBHYIO pea6cop6UHJO BOD.Iii, 

npHBO.LVII.UYJO K Bbllle.rremno KOHUCHTPHPOBaHHOA MO'IH. IlOCJie nenuiu FeHlle eepHYB

wucB e o6JiaCTb KOpKoeoro CJIOB Molla nepexo.nHT e KONe'fm>1u U3Bumou KaHQ.11e14, 
3IlHTeJIHH KOToporo MO.'lKeT ceKpe'rHp083Tb HCKOTOpble eewecTB3. )i(n.nKOCTb B HeM 

HMeCT 38MeTHylO KOHUeffTPaUHJO MO'leBHHbl, HO He COJIH. IlpoXQlVI no co6upame.AbHOU 
mpy6()1(Ke CKBOJb nupaMUOy c ee rnnepTOHH'iCCKOf\' cpe.noA, MO'la OTI.RTb HHTeHCHBHO 

OT.!laeT eo.ny H npH06peTaeT BblCOKYIO KOHUeHTPaUHIO MOtfCBHHbl. IlpOHHUaCMOCTb 

cTeHOK TPYOO'IKH MB BO.!lbI peryJrnpyeTCH nepeoHeit 0011eu 2uno<jJU3a, BbUlCJIJIJOllletl 

B030npeccuH, HJIH aHmuouypemu'fecKuil 20pMoH (A.llf). HH.'lKHBfl qacT& TPY6ottKH 

BblCOKonpOHHuaeMa Mff MO'ieBHHbI' KO'TOpaB tf8CTHtfHO IlOKH.naeT MOl:fY H naccHBHO, 

no rpa,nHeHTY KOHUeffTP3UHH nepeXO.!lHT B TKaHeBYJO JKH.nKOCTb; 3.!leCb ee HaKOl1JICHHC 

.nonoJIHHTeJibHO noe1>1waeT OCMOTHttecKoe 11aBJieHHe. Bo.na, nonanaiowu HJ co6u
pamMbHou mpy60'IKU B 3TY :lKH.nKOCTb H HenpephlBHO pa368BJUIIOlllaJI ee, y.naJIRCTCJI 

KPOBblO, KOTopa.11 npoWJla ttepe3 1C.11y6ol4eK H no oco6blM np11Mbl.M cocyiJaM (12) co
npoeoQaeT nenui10 I'eH11e. 

TaKHM o6pa30M, B npouecce KOHUCHTpHpoBaHH.R nepBHlfHOA MO'IH He npoHCXOJlHT 

HH aKTHBHOro nepeHoca 80.ll;bl qepeJ CTeHKY K3HaJlbUa, HH CCKPCUHH MO'leBHHbl. 3TH 
eemecTBa .nH<PcPYH.nHPYJOT naCCHBHO, B COOTBeTCTBHH c OCMOTHtfCCKHM rpanHeHTOM. 

AKTHBHO nponcxO.llHT TOJJbKO nepeHoc NaCl e KoHe'IHOM yqacTKe BocxooR~ezo 
ICOJleHa nenuiu I'eH11e, KOTOpblD He nOJBOJIHeT COJIH noKHHYTb MOJroeoe eemecTBO 

TIOtfKH, Q>aKTH'lfeCKH JanHpaJI ee B 3TOD JOHe. HHCXO.Ll}llllCC KOJieHO, CTeHKH KOTOpOTO 

HenpoHHuaeMbl AA.ff 3JICKTPOJ'IHTOB, 6e3 noTepb TPaHcnopTHpyeT COJib K eepWHHe nH

paMH.!lbI (c HapacTaHHeM KOHUCH'f'P8UHH, nocKOJibKY eo.na CB060.!lHO 1lHcPcPYHJlHPYCT 

H3PYJKY) H JIHlllb Ha KOHUC neTJIH H3tfHHaeT BblnyCKaTb ee B OKpYJK.310lllYIO TK3HCBYJO 

:JKH.D.KOCTb. TaKHM o6paJOM, MHHHaJI neln!lR I'eH11e BbITIOJlHReT poJib npomuBomo11Hou 
YMHO:JICUme.llbHOU cucme.Mbl, C03!(310ll\eii rpanHeHT KOHUeHTP3llHH COJIH B TKaHeeott 

::trnlIKOCTH MoJroeoro CJtoi1 notfKH. Ho sa»::Ha H 3anatta no.n:.a:ep»::aHH.R 31'0ro rpanH

eHTa, KOMneHcauHH HenpepblBHOro paJ6aMCHHH COJIH HJBJieKaeMoA H3 nepBH'IHOA 

MO'IH 80.ll.OA. 3Ty eo.n;y YHOCHT H3 nHp3MH.!lbI npRMble cocyObl nernH apTepHM, 

Ky.na KpOBb nocTynaer noCJie KJty6ottKOB. 0HH o6pa3ylOT BTOPYJO npOTHBO'TOtfHyJO 

CHCTeMy. 



Mo1temo1tHUIC OT KaJICJlOI HJ .n:eyx noqeK ena.naCT Henocpe.ncTBeHHO e Mo1tesoi1 

ny3Mpb (CM. pHC. 170, 14 H pHc. 177, 13), B ero wel:icy B6JIH3H OTBepCTHB MO'te

ucnycKame.tlbHOCO ICOHQ/IQ (CM. pHc. 177, 12), KOTOpbIA B03HHKaeT B pelyJibTaTe npo

xownuero y 3M6pHoHa no.n:pa3.11eneHHS1 KJIOaKH H OTKphlBaeTCa B M01teno.11osoii cuHyc 

HJlH y caMOK Henocpe.nCTBCHHO Hapyxy (y CBMKH KpblCbl - OT4eJ'lbHblM MO'leBblM 

OTBepcTHeM; CM. PHC. 177, 9). 
PellpO,ll)'KTHBHa.A CHCTeMa. llOAOtJMe opeaHM caMl.fO. MyxcKHe nonoe1:i1e :JeeJieJY, 

rnamrne aAueBHJ(Hble ceMeHHUKU (pHC. 170, 18; testis) y 601IbWHHCTBa MJICKOilHTaJO

lllHX pacnOJiaralOTCa B OC06blX BblilB'IHBaHHSIX 6plOWHOA nOJIOCTH, <f>opMHPYJOlllHX 

MOWOHK)', r.ne .llJla HHX 003.llaeTCa npOXllaJlHblH TeMnepaTypHbIH peJKHM. y HCKOTOpblX 

3BepeA ceMeHHHKH onycKalOTCa B MOWOHKY TOJlbKO Ha epeMa 6pat1Horo nepHo.aa 

(HanpHMep, y HaCeKOMOMHblX, 3aAueo6pa3HblX), y npellCT3BHTCJiel HeMHOrHX rpynn 

OHH nOCTOBHHO Haxo.naTca B 6plOWHOA DOJIOCTH (HanpHMep, y KHT006pa3HblX, 

CHpeH, CJIOHOB). »AueBHJ(Hble ceMeHHHKH (pHC. 176, A) npe6blB3IOT B COCTOBHHH 

TYPl'Opa, BCJI HX TOJillla npOHHlaHa ICOHQ/lbl.(OMU (5), B CTCHKaX KOTOpblX npoHCXOllHT 

Maccoeoe <f>opMHpoeaHHe cnepMaTOJOHJ!OB. CeMeHHUK CJierKa oxeat1eH npuiJamKOM 

CeMeHHUIUl (1; epididymis), OCTaTKOM Me30He</Jpu11eCKOU nO'tKU, coe.n:HHalOlllHM CCTb 

CCMCHHHKa ( 4; npollOJllCCHHe CHCTCMbl ero KaHaJibUeB) c MO'leTO'IHHKOM 3TOH no'IKH, 

T. e. BOJib<f>OBbIM KaHaJIOM, BblDOJIHBIOlllHM poJlb CeMJJnposoiJa (3; vas deferens, ductus 

spermaticus). CeMSlnpOBOllbl BMCCTe c MO'leucnycKame.tlbHblM ICOHQ./IOM BXO.lUIT B .M0-

1teno.11osou cu Hye - Ka.Ha.II ypempttJ, npoXOWllllHA BHYTPH no.11osoeo '4.lleHa (penis; 

CM. PHC. 170, 19). B OCHOBaHHe ypeTpbl ena.naJOT TaJOKC npOTOKH OKpy:lU.IOlllel ero 

7 

ll 

8 

PHc. 176. CxeMw CTpOCHHR roHa.a MJICKonHTaiou.ua: 

A - CCMCHHHIC llMCICTe C DPKllBTlCOM; 6 - llH'iHKK; / - npK.118TOK CCMCIHHHIC8; 2 - CCMllBWHOCIWUlCI Ka· 
HallblU>i; J - CCM11npo110.a.; 4 - CCTb CCIMCHHKKa; s - K311KThle JCaH8.JlbUhl, r.a.e ¢K>PMKPYIO'fC.ll cnepMaro

:JOKD.bl; 6 6enO'IHaJI o6o.JloqJCa CCMCHHKKa; 7 KOpJCOIWI o6JJaCTb RK'IHKKa; 8 - M03roBoe BCWCCTBO 

RH'lHKKa; 9 - 38'18.TICOBW!t 3mtTCJ'IK1t; JO - ICJICTXH napeHXHMW Rlf'fHHK8; 11 - HllHfionee 3pel!WR IJ>on
JIHJC}'JI c RAUCllCJICITKOR 



PHc. 177. M<>'lcn0110B1U1 CHCTeMa caMXH cepol 
JCPhlChl (Rattus norvegicus): 
J - Kll.1UIO'IC'IKKK; 2 - nO'llC8; 3 - JDl'IKHK; 4 -
llAUeBO.ll; 5 - cnKKKaJI aopTa; 6 - pyxaB MaTXH; 

7 - 33.!IKKC RK'IKKKOBblC aprepKR K Be Ka; 8 - ana

raJJKWC; 9 - MO'ICBOC OTBepcTHe; JO - 8K8JlbKOC 

oniepcme; JI - nonosoe OTBepcme; J2- MO'le

HcnycK&TCJlbKblA K8KaJI; J3 - MO'ICBOA nyJwp&; 

J4 - o6wKe nOlls:w.owKwe aprepHR K seHa; J5 -
l8.lllillJI nOJlaJI BCHa; J6- MO'ICTO'IHKK; J7- nepea

HHe RH'IHHKOBble apreplUI K 8CK8 

.ll.0Jlb'l8TOR npeiJcmameAbHOU :JK:eJieJhI (prostata; CM. PHC. 170, 15). Ee BO,!J)IHHCThlR 

CeKpeT COCTaBJUleT BWKHblH KOMilOHeHT cnepMbl, paJ:JK:H:JK:aKHUHH ee H BJIHBIOIUHR 

Ha aKTHBHOCTb cnepMamo10uiJOB. y fPblJyttOB H HeKOTOPblX .!lPYTHX CIO.!la :JK:e BXO,WIT 

npOTOKH naphl KpynHblX :JK:eJieJ, TaK H8Jb1BaeMblX CeMeHHblX ny3blpb1W8 ( 11; vesicula 

seminalis), KOTOpble csoHM ryCTblM ceKJ)eTOM JaKJieHsalOT nOCJie cnapHsaHffjl nWIOBble 

nymu caMKH (lt>opMHPYJOT •npo6Icy» ). B OCHOBaHHe ypempbl OTKPblBalOTCB TOHKHe 

cnenhle BblflB'IHBaHHB, PY.!lHMeHTbl BHUeBO.!lOB, HaJhlsaeMhle My.>ICCKUMU MamKOMu; 
OHH MOryr HaKaIDIHBaTb IlOJIOBble IlPO.!l}'KTbl. 

llWloBou 'l.AeH HMeeT BHyTpeHHIOIO onopy B BHD;e ne114epucmblX me.n - CTep.lKHeA 

HJ ry6'1aToR COe.!lHHHTeJibHOJ:l TKaHH c npo'IHblMH CTeHKaMH, cnoco6HhlX K 3peKUHH, 

1mr.11.a OHH no.!l 6oJibllIHM .!laBJiettHeM HanoJIHBJOTCB KPOBbJO. BepxHee HJ nemepH

CTblX TeJI KpenHTCB paJ.!lBOeHHblM OCHOBaHHeM K ce.!laJIHIUHblM KOCTBM, a HH:JK:Hee 

npoHHJaHo B.!lOJib KaHaJIOM ypeTpbl H yseH'laHO Ha KOHUe YTOJIIUeHHeM - i!0/1061WU. 
IlpoJJ.OJJbHblit TJl)K COeJlHHHTeJlbHOH TKaHH Me:JK:.!lY ne114epucmbl.MU me.tUlMU MO)l{eT OKO

creHeBaTb (y HaceKoMO.llll.HblX, pyKoKpbUib!X, rpblJYffOB, XKIUHblX, o6eJhllH), o6pa.JyB 

HenapHyio 1«>cmb neHuca - 6aK)'AIOM. OcHoBaHHe neHuca o6BHTO .!lBYMB napHblMH 

JieHTOBH,lJ.HblMH MblllJUaMH. I'O/l()(JK(l neHHCa B IlOJIO)l{eHHH IlOKOB CKpblTa B rny6HHe 

KO)l{HOH CKJl~KH - KpauHeU n.t1omu (preputium), HMeJOIUeH BH.ll. .!lByxC1JOHHOH Tpy6KH. 

B Hee oncphIBaeTCB napa tte6oJibllIHX IUJOTHblX npenyl.{UaAbHfJIX :JK:eJieJ (cM. PHC. 170, 
20), Bhl.lleJIBIOIUHX CHfHaJlbHblit (naxyqHA) ceKpeT. 

ilOll08ble opi!aHbl Ca.MICU. )l(eHCKHe IlOJIOBble )l(eJieJbl, .RU'IHUKU (ovarium), O'leHb 

He60JibllJHe TeMHO-KpaCHble Te.JJa HenpaBHJibHOit ipopMbl, IlO.!lBellleHHble Ha 6pbl
JICeUKaX HeB.!laJieKe IlOJ~H IlO'IeK (pHC. 177, J). JHfueKJieTKH COJpesaJOT no 0.!lHOit B 

nosepXHOCTHOit o6JiaCTH BH'IHHKa (CM. PHC. 176, E), f.!le BOKpyr KIDK.!lOH it>opMHpy

eTCB nyJblpeK, TaK HaJblBaeMblit it>oJIJIHKYJI ( 11 ). IloMHMO RHUeKJieTKH, OH CO.!lep)l{HT 

XHAKOCTb H oco6ble MeJIKHe (lt>OJI.JIHKYJIRPHble) KJieTKH. IlocJie paJpblBa nyJblpbKa 

C03peBWWI .RHUeKJienca Bblfla.ntleT B Olq)YJIGUOIUHH UeJIOM, a nospe)l{JleHHblH ct>aMHKYJI 
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nepenOJIHJleTCff oco6YMH KJJCTKaMH H npeepamaeTCH e :JICi.llmoe me.JJo, Bhl.!J;e.ruuomee 

nporeCTepOH. EcJIH HaCTynHJia 6epeMeHHOCTb, OHO JieAcmyeT JIO caMblX POJIOB, Ja

nep:lKHBaff COJpeBaHHe HOBblX Q>OJIJIHKYJIOB, ecJIH :lKe HeT, TO BCKope nerpa,nHpyeT • 

.slH'IHHK BrIJIOTHylO npH6JIH:lKeH K 60p0Hla! RUU,eeoiJa (MIOJIJiepoea KaHana) H BMecre 

c HeA OKp)')KeH CKJia,ll,KOA 6plOWHHbl, o6pa3yIOllleil npaKTH'leCKH JaMKHYTYIO C)1MKy • 
.BopoHl<:a, KaK H Ha'laJibHblA 0Tpe30K ffAueeo.na, HJIYlliHA OT Hee H HaJblBaeMblH Mam~

HOU mpy6ou (tuba uterina) HJIH npocro 11uu,eeoiJoM (oviductus; pHc. 177, 4), BblcTJiaHbl 

H3HYTPH Mepu,ame.nbHbtM 3nume.nue.M; 11uu,eeoiJ TOHOK H YJIO:lKeH rIJIOTHblM KOMKOM. 

3a HHM cne.nyCT MOmKa ( 6; uterus) - 6oJiee WHpoKHA yqaCTOK, cneuHaJIH3HpoeaHHhlA 

JUUi HHicy6HpoeaHHff 3M6pHottoe. CrettKH Mam1eu TOJICTbl, 6oraTbl 21laiJKOu MycKy.na
mypou H ycHJieHHO cHa6:lKalOTCff KPOBblO. KoHe'IHble yqaCTKH MIO.ll.llepoep,a KaHQ./lOtJ 
o6'be.nHHeHbl y rIJiaueHTapHblX e ttenapttoe e.nazQ./lu114e (8; vagina), KOTopoe eMecre c 

Mo11eucnycKame.t1bHbtM KQHQ./lOM OTKPbIBaeTCSI B Mettee my6oKHA, qeM y caMUOB, M0-
11eno.ll060U CUHyc (npeiJiJeepue 8AOi!Q./lUt14a; HanpHMep, y KpOJIHK.a, XHlllHblX) HJIH )Ke 

OTJieJihHO, nOAoebtM omeepcmue.M (1 J) Ha noeepXHOCTH re.na (HanpHMep, y KpblCbl). 

y CYM'laTblX KOHe'IHble yqacTKH MIO.ll.llepoep,a ICOHQ./l06 o6'beJIHHSllOTCSI JIHWh y 

OCHOBaHJUI H Ha KOHUe, 8AQZQ./lUt14e OK.aJblBaeTCSI napHblM. y IlJlaueHTapHblX Mam1eu 
MOryr OTKpblBaTbCff BO 6.llQi!Q./lUt14e nopo3Hb (iJeouHa.R MamKa, HanpHMep, y MHOfHX 

rpb13yHOB, JaAueo6pa3HblX, CJ10HOB) HJIH :lKe 061l1HM OTBepCTHeM (iJeypa3iJe.tlbHQJI 
MQmlCO, HanpHMep, y HeKOTOpblX rpblJYHOB, B TOM 'IHCJ1e y KPblCbl, y 'laCTH XHlllHHKOB, 

y CBHHeA), Moryr 061.eJIHHffTbCff Ha noJIOBHH)' .!J.JlHHbl (iJeypoza.R MamJCa, K.aK, HanpH

Mep, y HaCeKOMOAAHblX, MHOrHX XHlllHblX, KOnblTHblX, KHT006pa3Hb1X) HJIH, HaKOHeu, 

nOJIHOCTblO (npocma.R MamKa, HanpHMep, y npHMaroe H HeKOTOpblX PYKOKpblJlblX). 

Pa.3a1rn1e. Y cyM'laTbIX H I1J1auettrapHblX 'lpeJBblqaAHo MenKoe Sl"Auo coeepweHHO 

JIHWeHO )KeJJTJCa, BCJleJICTBHe 'lero 3Hf0Ta nOCJie OilJIOJIOTBOpeHJUI, npOHCXO.lUllllefO B 

Ha'laJibHOM OTpeJKe MaTO'IHOA Tpy6bl, nperepneeaCT nOJIHoe H paeHoMepttoe npo6Jie

HHe, KaKoe H3BeCTHO eme TOllbKO y JiaHUeTHHK.a. Ha 6oJiee fl03.ll.HHX CTa.LlHffX pa3BHTHR 

npouecc1>1, nporeK.aIOlllHe e npenenax 6JiaCToJiepMbl, - racTpyJIRUHff H tteApyJiffUIDI, 

KaK H noeeneHHe aJIJlaHTOHCa, - BeCbMa 6JIH3KH K TOMy, 'ITO onHCaHO BbIWe MK 

nTHU (c. 327). Ho nOJIHoe OTCYfCTBHe .JKeJITKa H tteo6xoJIHMOCTb paHttero ecT)'IUie

HHff B KOHTaKT co CTeHKaMH MaTKH .!J.Jljl nOJI)"leHHff OT opraHHJMa MaTepH nHTaHJUI 

o6ycJIOBHJIH peJKyIO cneuHaJIHJaUHIO Ha'laJibHblX CTa.LlHH paJBHTHSI, JapOJiblWeeoe 

npHcnoco6JJeHHe (pHc. 178 ). 3.necb Japo.nbIWeBble o6oJIO'IKH onepe:lKalOT 3M6pHoH e 

P83BHTHH. 00JIOC CKOrIJICHHe KJieTOK, BOJHHK.alOlllee Ha nepBblX 3Tanax .npo6JieHHSI H 

BHeWHe COOTBeTCTByIOlllee 6JiaCyYJie, B .ndkTBHTeJibHOCTH npe.ncTaBJlffCT co6oA He'ITO 

HHoe. CQ>epH'leCKaR o6ono'IK.a e llBJihHeAmeM nOCJIYJKHT HCTO'IHHKOM Q>opMHpoeaHJUI 

n.11au,eHmbl H HaJblBaeTCSI mpO<f>o6.nacmoM (6), T. e. Ja'laTKOM etteJapo.nh1weBbIX o6pa-

30BaHHA, npe,nH83Ha'leHHblX .!J.JISI nHTaHHff JapO.llbIIlla. J.fattyrpH Kee CTeHKe npHJieraCT 

CKOilJleHHe KJieTOK - 6HympeHHR.R 1C11emo11Ha.R Macca, HJ 'laCTH MaTepHaJia KOTOpoA 

npe.ncroHT ¢>oPMHpoeaThCff Japo.nhlwy. tlaJibHeAwee .neJieHHe KJieToK TpoQ>o6JiacTa 

npHBO.llHT K BOJHHKHOBeHHIO Ha ero BHewtteA noeepXHOCTH cneuHQ>H'IeCKHX BOpcHHOK 

(14). OOCJie Ha'laJibHoro nepHo.na nHTaHHff Ja C'leT cneuHaJibHblX Bbl.lleJieHHA MaTKH 

TJ>O<t>o6JiaCT BCTynaCT B TeCHblA KOHTaKT C ee CJ1H3HCTOA 06oJIO'IKOA (3HJIOMeTpHeM), 

oco6blM o6paJoM no.nroroBJieHHoA, tta6yxweA K 3TOM)' MOMeHTy. B peJyJibTare npo

JJH(j>epauHH BHyrpeHHeA ICJJCTO'IHOA MaCCbl BOJHHKaeT CJIOA MeJO.nepMaJibHblX ICJJeTOK 

(12), KOTOpblA noJIHOCTblO no.ncTHJJaeT TpoQ>o6JiaCT H BMeCTe c HHM Q>opMHpyeT 

.Z1BYXCJ10AHblA xopuoH (11 ), JaMblKCUl pacnOJIOJKeHHyIO BHyrpH Hero o6wHpHyIO BHe-

3apo.llhlWeeyIO uenoMJA.ecK)'IO noJiocn.. KpoMe roro, eme .nee nOJIOCTK ¢>oPMHpytOTCH 

408 



1 2 5 6 1 8 

r 
16 8 

9 

8 

1 

10 

11 
E 

PHc. 178. CxeMa paJBHTHJI 3apo.!lhlweshlX o6ono'leK y MJJeKOnHTIUOmmc 

A- JI - nOCJJC!lOBaTCnbHble CTa.llKK B TKmt'IHOM BapKaHTe; £, )I( - Ha npKMepe 'ICJIOBeJCa: 1 - 38J>Q!lbl.W; 

2 - 3XTOllCpMa; 3 - 3HTo.!lCpMa; 4 - nOJ\OCTb 33po4bllllC80ro ny3blpR. npeaweCTBCHHKK nOJIOCTII JICCllTO'I· 

Horo ny3blpR; 5 - 8MHH0111'1CCKaJI CKllllllKa; 6 - 'fPOCPo6Jlacr; 7- BHC38po!lblWCBblft UCJIOM (31C30UCJIOM); 

8- &MHHoH; 9- aMHHOTH'lecK8JI nOJIOCTb; JO- anmurroHc; I I - xopHoH; 12- MClQJJ.cpMa; 13- no

nOCTb KHWC'IHHU H JKCJITO'IHOI'O wewJCa; I4 - eopcHHKH xopHOHa; 15 - nyTIO'IHWlt KaHaTHX; 16 - Ci.lla
cro.nepMa 

BO BHYTPCHHCA KJiero•rnoA Macce. Bo-nepelilx, 3TO aMHuomulfeCKall nOAocmb (9), 
BblCTJl3HHaJI 3KTO)J.epMolt. y 60JiblUHHCTBa 3Bepe.A OHa 06pa3yeTCR Ofihl'lHblM cno

co6oM, BCJle)J.CTBHe CMblKaHIDI )J.ByxCJIOitHblX CKJlaJl.OK (5), a y npHM3TOB - OC06blM 

cnoco6oM, nyreM paciue1IJieHHS1 BHyrpeHHeii KJieroqtto.A Macchi. Bropa11 nOJIOCTb -

3TO BblCTJlaHHblit 3HTO,llepMOit H OCT3K>lUHitCR y IIJl31..(eHT3pHb1X nyCTblM JICe./lmO'fHblU 

MeUUJIC (13), H3 'l8CTH KOTOporo nooxe <l>oPMHpyeTCR KUlUelfHQ.11 mp)l6KO. llOJIOCTH 



pa3,!lCJieHbl .neyxCJioR.HoR. neperopo.nKoA - 31'0 H ecTb 6nacrn.nepMa (16), HJ KOTOpoA 

pa3BHBaeTCff 3apo.nhllll. KaK onHCaHO Bblllle AJUI 6JiaCTO,nepMbl nrnu (CM. c. 327), ct>op

MHPYIOTCSI nepeHqmu1 nOJiocKa H nocpe.nH Hee - nepeHqHrui: 6opol!lKa, 3KBHeaJieHT 

6nacTonopa, c nepBH4HhlM (reHJeHOBCKHM) Y3e.rIKOM enepe.nH. K.JieTKH nepBH4HOA 

OOJIOCKH nepenOJ13alOT enepe.n H K ueHTpy, yxOJUIT B 0611aCTH nepBH4HOH 6opOl!lKH 

B rny6HHy, 3aTeM nOJI3yr no.n 3KTo.nepMOA Bnepen H B CTOpoHbl, <PopMHPYSI JaqaTKH 

xop.nbI H 60KOBOH MeJO,nepMbl. 

A.nnaHTOHC, Japo.nbIWeBhJA M04eeoA nyJblpb, PaJBHBaeTCSI THIIH'IHhlM o6paJOM HJ Ja.ll

HeR. KHlllKH, BblnffqHBaeTCSI B npocTpaHCTBO BHeJapo,nblllleBOro uenoMa ( 7) H npHpacraeT 

K o6wHpHOMY yqaCTK)' xopHOHa, r.ne JaTeM paJBHBaeTCSI nnauema. Ee CBSIJb c Japo.LlbUUeM 

no.nn.ep:llrnBaeTCR Ja c4h KpoBeHOCHoR. CHCTeMbl aJIJlaHroHca. Y cyMqaTblX paJBHBaeTCSI 

JIHWb CJia6oe no.no6He MaueHThl, nocKOJibKY Tp<><f>o6rracr y HHX He paJBHBaeTCSI, xopHOH 

rna.noK, JIHrneH eopcHHOK. OH cesoaH c Japo.n1>1rneM cocy.n.aMH npHJieraK>WHX K HeMY 

CTeHOK )l(CIJT04HOro Mew Ka ( ~()l(eJITO'Ilfrul nnaueHTa• ). 3n1 cocy.nhl HHor.na HCnOJibJyIOTCSI 

Hap.Jl.ll}' c aJI.llaHTO~HhlMJt H cpellff nnaueHTapHblX (HanpHMep, y rpblJyttOB). 

y BhlClllHX MJ1eKOnHTalOWHX illlaueHTa 6b1BaeT ycTpoeHa no-paJHOMy. 0Ha MO:lKeT 

eapbHpoeaTb H no pHCYHKY pacnoJio:lK:eHHSI Ha noeepXHOCTH xopHOHa, H no xapaKTepy 

KOHTaKTa co CTeHKoA MaTKH, onpe.nemi:t0weMY creneHb ee noepe:JK.neHIUI BCJie.ncTBHe 

01TOp:lK:eHH$1 npH po:JK.neHHH .neTeHblllleA. 

3M6pHOH (T04Hee, nno.n) MJleKOnHTalOWHX MO:lKeT .nOC'fHraTb K MOMeKJY poJK,IleHIUI 

pa.JHoro ypoBHSI pa3BHTIUI. B KpaR.He He.nopa3BHTOM cocT0$1HHH po:JK.na10TcS1 .nereHbl

lllH CYM4aTblX. 3a OTcyrcTBHeM illlaUeHTbl CYM4aTble He Moryr o6ecne4HTb nHTaHHe 

3M6pHOHa, He HMeSI TpOcPo6JiaCTa, BCTf"alOT c 3M6pHOHOM B HMM)'HHblR. KOH$IHKT H 

nonoMY paHo po:JK.naK>T ero AJUI nepeeo.na Ha MOJI04Hoe ecKapMJ1HBaHHe. HanpHMep, 

HOBOpo:lK.neHHbdt KeHrypy nOJIJe'r no BblJIH3aHHOA lllKype MaTepH OT nOJIOBOro CYrBepcTIDI 

K HaxoMmeM}'CSI B CYMKe COCKY, no,nTSlfHBrul:Cb OTHOCHTeJibHO KpynHblMH nepe.nHHMH 

KOHe4HOCTSIMH, KOTOphlMH OH XBaTaeTCjl 3a BOJIOCbl. flpH 3TOM CKeJieT naJibUeB He pa.3-

.ne.neH Ha <t>aJiaHfH, a o6paJOBaH CilJIOlllHblMH rn6KHMH xpRWeBblMH crep:lK:eHbKaMH. 3a

qaTKH 3a.u.HHX KOHe4HOCTeA Ha 3TOA CTa.llHH ewe He HMelOT naJibUeB. Ilepe.n HaMH SlpKoe 

3M6pHOHaJlbHOe npHcnoco6rreHHe (ueHoreHe3), no3BOJIS110wee qpe3Bbl4aR.Ho paHHeMY 

3M6pHoHy D.OCTH4h cocKa H yxpenHTbCjl Ha HeM 3a C4trr 6bJCTpOro cpacTaHH$1 ry6 • 

.[leTeHbllUH nnaueHTapHhlX MJieKonHTalOWHX nOJIY'lalOT OT MaTepH oqeHb 3Q>¢>eK

THBHY10 MaTepHaJlbffYlO no.nn.ep:lK:KY BO BttyrpHyrpo6HbIH nepHo.n H nOSIBJUIJOTCjl Ha CBeT 

Ha ropa3,!l0 6oJiee nOl!lHHX CTa.nIDIX pa3BHTHff, npaB,ll,a, c 6o.rrblllHM pa36poCOM CTeneHH 

JpCJIOCTH. foBOpKr 0 3pell0pOxOOIOU(UX H He3pe.;1opoo1Ci}a10U(UX JBepHX (MazypoHaTHblX 

H HMMaTypoHaTHhlX). 3'rn ceoR.CTea .nereHhlllleR. 4f:rrKo conpSD1CeHbl c yCJioBIDIMH :lKHJHH 

nocne po.nos, B noCTHaTaJibHblA nepHo.n. HeJpem>Ix .nereH1>1weR. po:JK.nalOT BH.nhl, cno

co6Hhle o6ecneqHTb xopowy10 3a60Ty o noTOMCTBe, oco6eHHO 06rra.na10wHe rttel!laMH 

H paJHoro po.na HOpaMH, noroeaMH AJUI BhlBOD.Ka. 11.x .neTeHbllllH no$1BJISl10TCR Ha ceeT 

roJihlMH H CJienblMH. Hao6opoT, :lKHBYJ.UHe OTKpbITO .nereHhlUJH, HanpHMep y KonbfrnhlX, 

po:lK:,nalOTC$1 JpS14HMH, o.neTblMH MeXOM H Y:JKe 4epe3 HeCKOJlbKO 4aCOB MOryr CJie.noeaTb 

3a MaTepb10. qpeJBb14aHHO KpynHblMH po:lK.nalOTCff Me.rIKHe pyxoKpbUlble, y KOTOPblX 

MaTb B CHJIY ceoeR. KpaR.HeR. MOP<l><><t>HJHOJIOfHqecKOH cneUHaJIHJaUHH cnoco6Ha CBOHX 

.!lerCHblllleA (4awe ecero HMeeTCSI o.nHH) TOJibKO HOCHTb Ha ce6e H KOpMHTb. 

KpoeeHOCHM cHcreMa illlo.na ycTpoeHa 6JIH3KO K TOMY, qTo cKaJaHo paHee o Ja

po.nh1we nrnu (CM. c. 329). 3.nech rnqHo TaK :lKe o6wM cxeMa pacnpe.nCJieHHSI KPOBH 

H3MeHeHa B COOTBeTCTBHH c HCnOJibJOBaHHeM HHOH T04KH no.na'IH KHCJIOpo.na, qeM y 

83pOCJIOro JIOfBOTHoro - no nyDOllHOH BCHe CKB03b neqeHb H Ja,nHIOJO nOJiyio BeffY • 
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H TO'IHO TaK xe OTKJioHeHHe B CHCTeMe 6b1CTJ>O ycrpaHReTCR npH noRB.lleHHH Ha CBeT 

(nocJie nepsoro s.n.oxa), J.n.ec& JHa•uneJI&Ho 6blcTpee, 'leM y nTHU. KapD.HHaII&Hoe 

OTJIH'IHe MJieKOnHTaJOW.HX COCTOHT B TOM, 'ITO HM npHcyma JIHlllb JieBCUI .n.yra aopn.i. 

flo eD.HHCTBeHHOMY JieBOMY 60TaJLIJOBy npoTOKY 6oJibWaR 'laCTb KpOBH H3 npaBOl"O 

XeJIY.!lO'IKa HanpaBlUleTCR He B Jiel"O'IHYJO aprepHIO (noKa Jienrne He «l>YHKUHOHHpyxrr), 

a B JlYfY aopTbl, npanrr.a, HIDKe OTBeTBJieHIDI COHHblX H nO.llKJIJ()qH'IHblX aJ)TepHA. B 3TH 

aprepHH cMelllaHHaR KpOBb nona.uae-r HJ npasoro npe.n.cep.llHR 'lepe3 OBaIIbHOe or
sepcme B Mexnpe.n.cep.n.HoA neperopo11Ke, Jiesoe npe.n.cep11He H JieBblA :iK:eJIYD.O'leK. 

IlpH nepBOM BD.oxe 60Ta.JIJIOB npoTOK pe«J>JieKTOpHO 3a)l(}fMaeTCR fJiaJlKHMH KOJibUe

BblMH MYCK)'JlbHblMH BOJIOKHaMH, H BCR KPOBb Jiero'IHOA apTepHH HanpaMReTCR B 

Jienrne. B0Jspamru1c& HJ HHX no Jiero'l.HoA BeHe, oHa HanoJIHReT Jiesoe npe.n.cep.n.He, 

C03JlaBCUI B HeM BblCOKOe .n.aBJieHHe, 6Jiaro.n.apR 'leMy npeKpamaeTCR nOTOK KPOBH H3 

npasoro npe.n.cepD.HR qepe3 OBaIIbHOe OTBepcTHe, H OHO JaKpblBaeTCR cneUHaIIbHblM 

IOlanaHOM Mexnpe.n.cep.n.Ho'A: neperopo.n.KH. MraoBeHHO ycraHaMHBaeTCR xapaicrep

HaR ,llllR B3pOCJIOro )l(HBOTHOro cxeMa KPOBOTOKa, HO BeH03Hbl'A: npOTOK, HeCymHA 

'1.aCTb KpOBH OT KHWe'l.HHKa B o6xo.n. BOpOTHOA CHCTeMhl ne'leHH, 3aKpb1BaeTCR JIHWb 

co BpeMeHeM. 

BbicoKHA yposeHb pa3BHTHR roJIOBHoro MOJra, HecoMHeHHO, noJBOJUieT MJieKo

nHTaJOW.HM o6pa6aTblBaTb H HCnOJib30BaTb 6o.nblllOA OtTheM HH<f>opMaUHH - KaK no

czynaiomeA H3BHe, TaK H BffYTPeHHe'A:, - o6ecne'IHBaiomeii roMeOCTaJ scex CHCTeM 

opraHHJMa. 0'1eBHD.HO, 'I.TO no OTKPblBaeT nepe.n. MJieKonHTaJOW.HMH HOBble BOJMOX

HOCTH B cosepweHCTBOBaHHH HCCJieD.OBaTe.JlbCKOro nose.n.eHIDI, o6yqeHIDI, npHeMOB 

OCBOeHHH pecypcoB BHelllHeA cpe.!lbl H noD,IlepxaHHR CJIOJKHblX COUHaIIbHblX CBR3e'A:. 

B HX nose11eHHH JHa'IHTeJibHYJO poJib Ha'IHHaeT HrpaTb HaKOilJleHHe H HCnOJib30BaHHe 

HH.llHBH.!J.YaJibHOro onblTa, .n.onOJIHJUOW.ero apceHaJI TPMHUHOHHblX «J>opM Bpo)l(IleHHO

ro, HHCTifHKTHBHOro nose.n.eHHR, CJIWKHBWerocH B xo.n.e «HCTOPH'leCKOro o6yqeHHJI•. 

60JlbWHHCTBO MJieKOnHTaJOW.HX TRroreeT K HO'l.HOA HJIH cyMepe'IHOH aKTHBHO

CTH, npH 3TOM 'lepeD.OBaHHe nepHO.!lOB 6o.n.pcTBOBaHHR H noKOH (cHa) npaKTH'leCKH 

HHKor.n.a He 6&IBaeT pacnpe.n.eneHo paBHoMepHo no cyro'IHOA lllKaJie. TaK, caMUbl es

poneAcKoA pbi:iKeA nOJieBKH ( Clethrionomys glareolus), BHD.a c HO'IHOH aKTHBHOCTbJO, 

HaH60Jiee no.n.BIDKHbIMH 6b1BaIOT B caMoM Ha'laJie HO'IH H nepen paccseTOM. Bb16op 

3THX nepHO.!lOB onpeD.eJUleTCH TOJibKO CBCTOBblM pe:lKHMOM H npaKTH'l.CCKH He 3aBHCHT 

OT reMnepaTypbl. 

)i(HsOTHble c .llHeBHoA aKTHBHOCThlO OTillOll.b He crurr B Te'leHHe acero reMHoro epe

MeHH cyroK. HanpHMep, npoD.OIDKHTeJibHOCTb cHa y KOCYJib cocraBJIReT scero 1,5-4 'I, 
y )l(}fpaQ>a - He 6oJiee 6,5 'I, a y CJIOHOB - He 6o.nee 4-5 'I. 60JlblllHHCTBO )l(Ba'IHblX 

Jlll)Ke HO'l.blO peD.KO cnHT c 3aKpblTblMH rnaJaMH, noxo:iKe, HX C03HaHHe HHKOr.n.a He OT

ICJIIO'laeTCR. HanpOTHB, y OJieHeH H MyQ>JIOHOB nepHO.!lbl Herny6oKoro cHa qepe.llYIOTCR 

c KOpOTKHMH (OKOJIO 10 MHH) MOMeHTaMH HaCTOSIW.eA JieTaprHH, KOr.!la :llCHBOTHble He 

pearnpyIOT HH Ha KaKHe pa3,.llpa:lKHTeJIH, .n.uce Ha npHKOCHOBeHIDI • 

.lle.nbQ>HHbl cmlT HanJiaBy y caMOA nosepXHOCTH BOD.bl, H3pe.n.Ka 3aKpblBU: rJiaJa 

Ha 15-30 c. KWK.llble 30 c OHH D.eJialOT B3~ax XBOCTOM, 'IT06bl BblCYffYTb H3 BOJU,I 

sepXHJOIO 'laCTb roJIOBbl H c.n.e.naTb anox. 

y MeJIKHX HaceKOMORD.HblX (HanpHMep, JeMJJepoeK, Jq)OTOB), o6n8.llaIOutHX BblCOKHM 

YP<>BHCM o6MeHa eemeCTB H He cnoco6HblX .!lJIHTCJlbHO TOJIQIJ.RTb, KOpoTKHe nepHO,llY 
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8XTHBHOCTH H noKOji IlO'ITH PaBHOMCPHO qepenyIOTCjl B TCtfCHHe ecex CyTOK, XOTII B 

npHHUHne JeMJJepoRKH - HOtfHble :lKHBOTHhle. HecMOTJ>jl Ha epo)IC,!leHHYJO npHpo.zcy 

xapaKTepa aKTHBHOCTH (JlHCBHOR HllH HOtfHOH), OHa MO:lKCT TepjlTb CBO}() 'le-rlcylO epe

MCHHY}() npHypO'ICHHOCTb B pa3Hble CC30Hbl rona, B pa3Hble nepHOJlbl :lK.H3HCHHOI'O 

UHKJla :lKHBO'IHblX, B qacTHOCTH B CC30H pa3MHO:lKCHIDI. 

Oco6ou cPoPMOH cHa MO:lKHO CtfHTaTh JHMH}()}() H JICTHJOJO CIUl'iKY. Cru1tfKa - 3'00 

&nbTCpHaTHBa aKTHBHOCTH, n0380Jljl]()UlaJI :lKHBOTHblM H36eraTb He6JiaronpHjlTHOI'O 

eo:menCTBHjl eHeWHHX yCJIOBHH. Bo epeWI JHMHei:t cnJNKH :lK.HBOTHoe ena.naeT e oue

neHeHHe, ypoeeHb ero o6MeHa eemecTB H reMnepa'fYPa Te.Ila na.natoT, 'ITO noJBOJijleT 

:lKHBOTHOMY coxpaHjlTb 3HeprH}() nJljl nocJie.nyiomero BOCCTaHOBJICHffjl HOpMaJibHOH 

B.KTHBHOCTH. 3HMIDUI cnwnca BCTJ)etfae'l'Cjl y HCKOTOpbIX HaceKOMOfill.HblX (eXH), MHOrHX 

rpb13yHOB (cypKoe, cyCJIHKOB, 6ypyHJtYKOB, XOMJltfKOB, COHb) H PYKOKpbUlbIX. B OTJIH'!He 

or cnjltfKH, 3HMHHR COH, xapaKTepHblH nJijl XHWHblX 3BepeR (Meneeneu, 6apcYKOB, 

CHOTOBHJlHblX co6aK), He conpoeo)IC,!laeTCjl CTOJlb CHllbHblM 3aMCMCHHCM npoueCCOB 

:llCH3HeJlCWTC.11bHOCTH H JlOCTaTOtfHO JICfKO MO:lKeT 6b1Tb npepBaH. 

fipH JICTHCH CIUl'IKC (y rpb13yHOB - B nepHO.ll 3acyxH) :lKHBOTHble TaJOKe ena,nalO'T B 

oueneHeHHe, cnacastCb or C11HlllKOM BblCOKHX TeMnCpa1)')) H JacyxH B no.zueMHblX y6e:lKHIU3X, 
me OObl'IHO nQllL(CJDICHB3IOIOl )'MepeHHble TeMnepal)'pbl H BbICOKHR ypoeeHb BJiruKHOClll. Ypo
BeHb Mera6oim3Ma H TeMnCpa1)'))3 rena :lKHBOTHblX noHIDKalOTCJI H B :JTOM cnyqae. Cepn.e\flihdt 

PK™ BO epeMH: CIDl'IKH MO:JKeT CHIDKa11:iOl .llO 2-3 y.uapoe/MHH' .11.bOOlTe.llbHbIR PHTM ype:JKa

eTCji JlO 1 UHKJia B 3 MHH, no<ITH nOilHOCTb}() JaTyXaeT 3.JlCKTPH'ICCKaJI aKTIIBHOCTb M03fa, 

XOTII eocnpHHM'IHBOCTb K HCKOTOpblM BHCWHHM CTHMyJiaM MO:lKeT coxpaHJITbCjl. 

B 6pa'IHhlR nepHOJl MJJeKonHTIUOmHe, KaK H npyrne noJBOHOtfHble XHBOTHble, npH 

BW6ope nanoeblX napll{epoB PYKOBQlJ.CTBYJOTCjl pa31lli'IHblMM CTHMyJlaMH - BHJydJlbHhlMH, 

o6oIDITe.IIbHhlMH, aKYCTH'lecKHMH HT. n. OnHaKo e Ka'leCTBe BHJyaJibHblX CTHMyJIOB MJJe

KOnHTa}()WHe HCn011b3YJ0T pa3JIH'!Hble npHCMbl H3MCHCHIDI cPoPMbI Te.Ila, a He 6pa'IH}'JO 

OKpaCKY, KaK ITTHUbl, KOTOpC>H, KCTallt, 3BepH JIHWCHbl. 0co6eHHO Ba)K}{YJ() po;lb HrpaeT 

fiPHcymM TOJlbKO MJJeKOnHTIUOWHM MHMHKa, oco6eHHO MHOroo6paJH3jl H HHcPoPMaTHB

HIUI y MHOfHX XHWHblX H BblCllIHX npHMaTOB - :lKHBO'IHblX c xopowo pa3BHTOH JIHUCBOft 

M}'CK)'Jlarypoft. y KOllhITHblX, fPblJyHOB H HaceKOMOff.llHblX MHMH'lecKHe MbllllUbl paJBHThl 

c.na6ee. c nOMOUlb}() ecex 3THX Cpe,llCTB MJJCKOnHTa}()UlHC MOiyr BbIPIDIGlTh yrp03y, npe
BOCXOJlCTBO (JlOMHHHpC>BaHHe), nOJl'{HHCHHe, HaCTOpo:lKCHHOCTb, yxruKHBaHHe H T.Jl. 

JeyK093j1 CHTifaJIHJaUIDI pa3BHTa y MJJCKOmrraIOLUHX 3Ha'fHTCJibHO CJia6ee, 'ICM y 11THU. 
TeM He MeHee HX ronocoe1>1e CBRJKH nooBOJIS110T HM Hcn0Jlh30BaTb l.l.IHpOKHft Ha6op JBYJCOB, 

xoropble HHOma MOiyr 6bITb OtfCHb fPOMKHMH H pa3H0CHTbCjl Ha HCCKOilbKO KHJIOMCTpoB 

(HanpHMep, y BOJIKOB, o6e3bRH-peByHoe, rn66oHoe, H3K>6peR, JibBOB H np.). TaKHe JBYKH 

o6bltfHO onoeeIWllOT o JaIDITOft reppHTOpHH, cny:>KaT UeJUIM KOHcomt.naUHH rpymrnpoeoK 

paJHoro craryca HJIH conpoeo)IC,!la}()T pa3.11H'IHble $aJhl 6palJHoro noee.neHIDI. 

Oco6eHHO BIDKHYJO pC>Jlb B CCTCCTBCHHOft HCTOPHH H, pa3YMCCTCjl, B noeeneHHH 

MJICKOnHTa}()UlHX Hrpa}()T JanaXOBble CTHMYJibl. lioraTblR apceHaJI KO:lKHblX )KCJIC3 

MJICKOnHTa}()UlHX cnoco6eH o6CJiyxHBaTb caMble pa3Hbie jlBJICHffjl B 6HOJ10rHH 3THX 

XHBOTHblX, 6ynh ro onoJHaeaHHe oco6eR ceoero DH.Ila, copOJlHtfeft HJ ceoero ebl

eonKa, o603HalJeHHC noJia, $H3HOJIOfHtfCCKOro COCTOjiHffjl, OTJlCJibHOro HHJlHBH)l8. 

BIDK.Hyio po.llb B COJ.naHHH «CHfHaJibHblX nOJieR•, BHYfPHBHJlOBOft KOMMYffHKaUHH H 

JUUKC BHyrpHBH,LIOBOR HepapXHH HrpalOT noMCT H MOtfa :lKHBOTHblX. 3TH Bbl.!J.eJICHIDI 

CJiyxaT 6oraTblM HCTOtfHHKOM HHcPopMaUHH 0 BHJlOBOR H noJIOBOR npHHa,nJIC:lKHOCTM 

XHBOTHOI'O, rpaHHuax JaHHMaeMoi:t HM reppHTOpHH, ero HepapxHtfCCKOM CTa-ryce, 

4>H3H0110flf'ICCKOM COCTOHHHH. 
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«3anaxo8oe MelfeHHe• CJiyJICHT TalOKe UeJUIM CMJlf"leHHJI 8HyrpHnonyJIJIUHOHHOA 

TeppHTOPHaJibHOA HanpJl:lKeHHOCTH, nocKOJlbK)' HapywHTeJib noMelfeHHhlX rpaHHU 

8cer.na 8eJJ.er ce6J1 HaCTOpo:lKeHHO H roT08 OTCTynHTb npH nep8bIX :lKe nonblTKaX xoJJIHHa 

JaIUHTHTb c8oH BJia.IIeHM. HH.llH8H.!1YaJibHble JanaxH MarepH H .!lereHhlwa J1BJIJ1IOTCJ1 

npe.!lMeTOM HMnpHHTHHra (cneuH$HlfeCKH 6bICTpOro H npO"IHOro JanOMHHaHHJI), 

nOJ80JIJIJI HM OTblCKH8aTb .!lpyr .Lipyra H noll,llep)l(H8aTb KOHTaKT muce 8 o6wHpHblX 

rpynnax copo.!lH"leH (oco6eHHO y KOnblTHbIX). 

Ho HHKaKHe cHrHaJibHble CTHMYJibl He OTMeHJIJOT y MJieKonHTaJOIUHX npJ1MhlX 

arpecCH8HblX KOHTaKT08, HanpHMep 8 6opb6e 3a HepapXH"leCKHA CTaTYC HJIH Ja npaeo 

cnapHeaHHJI . .llrutte HalfaJibHbie 3Tanbl 6pa"IHOro yxa.JK.H8aHM qacTO 6bl8aJOT y MJieKo

nuTaIOIUHX 8HeWHe HeOTJIH"IHMbl OT .!lpaKH (HanpHMep, y KOWeK). Bnpo"leM, WHpoKo 

pacnpocTpaHeHHbie y MJieKOilHTaIOIUHX CTbNKH CaMU08 8 6pa"1Hb1A ceJOH lfaCTO HMeJOT 

cKopee xapa1crep PHTYaJia, He HaHOCJ11Uero cepbeJHOro 8pe.!la JJIOp08bIO conepHHK08, 

XOTJI H OTHHMaIOmero y HHX MHOI'O 8peMeHH H CHJI. B npHpO.!le nO.!l06Hble CTbl"IKH 

KpaAHe pe.!lKO HMeIOT $aTaJibHblA HCXO.!l, nOCKOJlbK)' npoHrpaBWHA 8Cer.!la MO)l(eT OT

CTf"HTb. JlHUJb 8 He80Jle, r.!le npoCTpaHCTBO orpaHH'ieHO H OTCTynJieHHe He80JMOJKHO, 

HanpJl:lKeHHOCTb cxeaTOK 6blBaeT 6oJiee 8b1COKOA, H ru6CJib 0.!lHOl'O HJ conepHHK08 

cnyqaeTcJI qame. 

,ll.Tul MJieKOnHTIUOIUHX KpcUble xapaicrepHO Hamf\IHe Hrpoeoro noeeneHHJI, oco6eHHO 

y .!lereHblUJeA MHOrHX XHIUHblX (MeJJ.BeJJ.eH, nC08blX, JCYHbHX, 8HBeppo8blX, KOUJa'lbHX H 

.!lp.), rpb1JYH08 (6enoK, cyCJIHK08, cypKo8) H .!la)l(e KOnbITilblX. CllHTaeTCJI, lfTO Hrpa no

JBOJIJICT MOJIOllblM :lKHBCmiblM npHo6peCTH HaBblKH, KOTOpble npHI'O.llJITCJI HM BO B3poc.110A 

JKHJHH, a TilJOKe pa38HTbCJI $HJH'ieCIGt. Ilpae.na, 8 HfPOBOM noBeJJ.eHHH HepenKH 311eMeH

Tbl, KOTOpbie HHKOf.!la He BCTpelfaIOTCJI 8 n08eJ].eHHH B3poc.1IblX )l(H80THblX, Il03TOMY ero 

MOJKHO paccMaTpHBaTb KaK OllHO HJ Cper:l.CTB KOHCOJIH.naUHH H CMfil'leHIDI ICOHKYJ'CHUHH 8 

ceMeHHblX rpynnHpo8KaX HJIH o6be,zu.meHHJIX HHoro paHra. TaKHM )l(e UeJUIM COUHaJibHOA 

KOHCOJIH.!laUHH CJIY)l(HT H xaprucrepHoe A1UI npHMaT08 BJaHMHoe 06blCKHBaHHe (rpyMHHr) 
:lKH80THblX, He HMe10mee, KaK npa8HJIO, npJIMOro rnrneHH"leCKOfO HaJHalfeHIDI. 

Ba:i1rneAwy10 pOJib 8 $opMHpo8aHHH CJIO)l(HblX $QpM no8e.!leHHJI H HaKonJieHHH 

HH.llH8H.!1YaJlbHOfO OnblTa Hrpaer y MJieKonHTaIOIUHX, no KpaAHeA Mepe y nJiaueHTap

HblX, Ja6orn o nOTOMCT8e 8 nOCTHaTaJibHblA nepHO.!l. Bb1KapMJIH8aHHe MOJIOKOM - 3TO 

He TOJlbKO peweHHe $HJHOJIOrH"leCKHX npo6JieM .!leTeHhlllJeH, HO H cornaco8aHHOe 

8JaHMO.!leACT8He POllHTeJieA H noTOMCT8a, 8 XO.!le KOTOporo .!lereHblWH nepeHHMaIOT 

n08eJJ.eHHe H Ha8blKH 8JpoCJiblX :lKH80THblX. 

)lmITeJibHIUl C8JIJb .!lereA H pomrre.neA o6paJyer y pJl,ll,a 8Hll08 OCH08Y <l><>PMHpoea

HHJI COUHaJlbHblX rpynn Ha OCH08e poaCTBa. TaK08bl npai\.lxbl Jlb808 (Pan/hero leo), ce
MeAHhle K.JiaHbl nJITHHCTblX rneH (Crocula crocuta), rneH08blX co6aK (Lycaon pictus), 
cypHKaT (Suricala suricala). Ilo.!l06Hbie o6'be.!lHHeHHJI noJ80JIJIJOT 3THM XHIUHHKllM 

8KKYMYJIHpo8aTb OilblT nOKOJieHHA H cymecTBeHHO n08blWaIOT HX 3KOJIOrHlleCJCYIO 

nJI8CTH'IHOCTb. 

PcnH006pcnH8, pacnpocrpoH8HH8, o6pa3 JICM3HH H 3HOWHHe 
COsp8M8HHblX Ml\8KOnHTOI0""'1fX 

no C08peMeHHblM npeJJ.CT8BJieHHJIM, KJiaCC MJieKOilHTaJOIUHe npHHJITO llCJIHTb Ha 

.!188 nomc.11acca - Prototheria (IlepeoJ8epH) H Theria (3eepH). Ilep8hlA no.!lK.Jiacc B 

HaCTOJIIUee epeMJI npe.!lCTaBJieH lleTblpbMJI BH.!laMH, npHH8AJle)l{8.IUHMH K OD.HOM}' OT

PJlllY - Monotremata (0.LIHonpoxQ!lHble, HJIH KJioallHhle). 
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13 16 12 

Pac. 179. Ilpe,u.craBHTCJIH pa3.11H'IHbIX rpynn COBpCMCHHblX MJICKOnHTaJOIUHX: 

1 - BOJJOCaTaJI npoexH.!rna (Zag/ossus bruijm) Hl OTpllD.3 0.attonpoxo.llHhlC (Monotremata); 2 - CYM'IBTWA 
BOJIX (Thy/acinus cynocephalus; BhlMepnIHA e XX cro.nenm) H3 HaJl.OTpJID.a C)'M'laThle (Marsupialia); 3 -
JeMJ1epoAxa - o6hlXHOBCHHaJI 6ypoJy6xa (Sorex araneus) Kl OTpJID.a HacexoMOJl.llHhle (e HaCTOJIWee 
&peMJI - Eulipotyphla); 4 - wepcroKpblJI ( Cynocephalus oolans) HJ OTplll18 WepcroxphVIW (Dermoptera); 
5 - ywaH (P/ecotus auritus) HJ OTJ>1u1a P)'KOKPbl.llhle (Chiroptera); 6 - .11eeJ1THno11CHhlA 6poHeHoceu 
(Dasypus novemcinctus) Kl OTpR.!la 6poHCHOCUhl (Cingulata); 7 - TJ>y6xo1y6 (Orycteropus a/er) HJ OT
Pll.lla Tpy6xoJy6ble (Tubulidentata); 8 - 6eJto6pK>XHA J1Wep (Manis tricuspis) Hl OTpll.ll8 lfernytt'lanae 
lllllepW (Pholidota); 9 - .11eMyp eapK (umur uariegatus) Kl 01'pllll.8 OpHMaThl (Primates); 10 - o6blXHO
&eHHaJI HrpyHxa (Callitrix}a«hus) K3 O'lptlD.8 0pKM8Tbl; // - fKM8.llaAcXMA MeJJ.BC.llb (Ursus thibetanw) 
Kl OTpllJlll XHl.l.l,Hhle (Camivora); 12 - xapaJWI (Fe/is caracal) Kl OTpMa XHlll.Hwe; 13 - ICOllb'l8llUI Hep-

IlepBOJBepH o6oco6HJIHCb OT OCHOBHOI'O 380JIIOUHOHHOI'O CTBOJla MJieKOilHTaIO

lllHX, no KpautteA Mepe, B TpHace, ycnee npuo6pecTH Ba)l(}{ble npHJHaKH, o6mue c 

BhlCWHMH MJieKonuTaIOlUHMH. K HHM OTHOCJITCR BOJIOCJIHOA noKpoe, MJie\IHhle )l(:eJieJhl 

(pacceJIHHble MJieljffbie IlOJUI Ha 6p10xe), ceMb weHHbIX noJBOHKOB, TpH KOCTO\IKH B 

cpeJJ.tteM yxe H T.JJ.. BMecTe c TeM )llUI OJJ,HonpoxoJJ.HhlX xapaKTeptto coxpattettue HeKo

ropblX qepT penTHJIHA B qepene (KaK H.aJIH\IHe np~o6HblX H 38,llHeJI06HblX KOCTCA) H 
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na (Phoca hlspida) Kl OTpll.Zla JlacroHonie (e HaCTOalllee epeMll - JOUUHble); 14- cKHHA Klrf (&laenoptem 
muscu/us) Kl Ol'pMa KKToo6palHble (e HBCTOllWCe BpeMA - Cetartiodactyla); 15 - KH.llHACKKA CJJOH 
(Elephas maximus) KJ OTpll.Zla Xo6onible (Proboscidea); 16 - CKaJIKCTblA JillMaH (Procavia capensis) H3 
OTpll.Zl8 ,.!laMBHbi (Hyracoidea); 17 - 6e.nbiA Hocopor ( Ceratotherium simum) Kl OTpMB HenapHoKom.rrawc 
(Periswdactyla); 18- ryaH8XO (Lama guanicoe) HJ OTpMa napHOKOnblTHblC (Aniodactyla); 19- BHJiopor 
(A.nti/ocapra americana) Kl OT'PMa napH0Kom>1THbie; 20 - raJCJlh ToMcoHa (Gazella thomsoni) HJ OT
PMB napHOKOnbiTHble; 21 - KH.llHACKKA 6yABOJT (Buba/us amee) KJ OTpSUla napHOKOnblTHblC; 22- COHA
nOJNOK (Glis glis) KJ OT'PMa fpblJyHbl (Rodentia); 23 - ceeepHSJI nKwyxa (Ochotona alpina) KJ OTpll.Zl8 

3aAuco6pa.JHbiC (Lagomorpha); 24 - KopoTICOYJOIA npWl')'H'lHK (Macroscelides proboscldeus) Kl arpua 
CnoHOBWC :JCM.llCpoAKH (Macroscclidca) 

OCCBOM CKCJieTe (HanpHMep, DQllBHXHblX weAHblX pe6ep). MHOJKCCTBO penTHJlHfiHhlX 

qeJ)T coxpam1erc11 H B CTpOCHHH 00.SlCOB KoHeqHocreft (npHCYTCTBHe HaJ\fPY.llHHHHKa, 

KopaKoH.lla, npoKopaKOH.lla). TeMnepaTypa HX Tena HaxQ.!lHTCll e npe.aCJiax 31-32 ·c. 
0.uHaKO rnaBHblMH ornHqHTCJlbHblMH oco6eHHOCTllMH Q.!lHODpoXO.UHhlX llBJUllOTCll co

xpaHCHHe KJIOaKH H OTKJlaJ\Ka HMH llHU B MllrKHX o6oJioqKaX BMCCTO xapaKTepHOI'O 

ltJlJI OCTa.ll.bHhlX MJICKODHTalOl.UHX JKHBOpQ)K.!lCHHR. 
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HaH6onee HJBCCTHble npe.ncTaBHTeJIH oTpR.na - exH.nHa H YTKOHOC. ExH.nHa 

(Tachyg/ossus acu/eatus; Macca TeJia .no 6 Kr) BCTPC'laeTCR e ABcTPaJTHH, Ha TacMa

HHH H HoeoR fBHHee. 06HTaeT B Jiecax H JapOCJIRX KyCTapHHKa, aKTHBHa B C}'MepKax 

H HO'lblO. JlerKo poeT rpyHT MOUIHblMH KOrTRMH. KoJtca (KPOMe 6pioxa) n0Kpb1Ta 

HrJiaMH .no 6 CM .nJIHHoit PblJio BblTRHyro e BHD.e TPY6KH, POT MaJTCHbKHii, KOPMHTCR 

MCJIKHM HaceKOMbIMH (e OCHOBHOM MypaBbRMH H TepMHTaMH), KOTOpb!X co6HpaeT 

npH nOMOUlH ll)IHHHOro 'lepeeo6paJHOro JIHnKoro RJblKa H nepeTHpaeT Jarpy6eBlllHM 

OCHOBaHHCM RJblKa 0 He6o. 3y6oe HeT .nIDKe y 3M6pHOHa. L\CTeHblW BblllYilJIRCTCR HJ 

RRu;a, noMeUieHHOro e cyMKy, H CJIHJblBaeT c KO:lKH MaTepH rycToe MOJlOKO. YTKoHoc 

( Omithorhynchus anatinus; Mac.ca .no 2 Kr) HacCJIRCT HCKOTOpble peKH Ha BOCTOKe AB

C'I'paJIHH. IloKpbIT MJ1rKoi1 rnepCTLIO, xoporno nJiaeaeT H HbipReT, ocTaeas1cb no.n eo.noR 

.no 5 MHH. illHpOKHR nJIOCKHR XBOCT, Jianbl c nepenoHKaMH H MOUlHbIMH KOITRMH, 

npH noMOUIH KOTOpblX yrKoHoc poeT .nJIHHHble HOpbl B 6eperax. Ha crone - .RJJ.OBH

Tasl wnopa. JIOBHT 6ecnoJBOHO'lHblX, pb16erneK H roJIOBaCTHKOB lllHpOKHM IlJIOCKHM 

KJIIOBOM, KOTOpblR cHa6:lKeH 3JleKTpopeu;enTopaMH. Mono.able nepeTHpaioT KOPM TPC
MJI napaMH Jy6oe B KIDK.!l.OR 'leJIIOCTH, no'.DKe - poroBblMH nJiaCTHHKaMH OCHOBaHHR 

KJiioea. CYMKH He HMeeT, RRu;a (OT I .no 3) HHKy6HpyeT B Hope. MeHee HJBecTHbl H 

IIJIOXO HJyqCHbl .nea BHJla npoeXHJlH, HJIH .nJIHHHOKJIIOBhlX CXHD.H (Zag/ossus; PHC. 179, 
1), o6HTalOJ.I.UUC Ha HoeoR f BHHee. 

nOAKAACC 3BEPlt1 CTHERIA) 

HOAOTPSIA CyM'IOTbl8 (Metatherla) 

CYM11aT1.ie OT.UCJIHJIHCb OT OCHOBHOT'O 3BOJllOUHOHHOro CTBOJia MJlCKOnHTaJOIUHX 

OKOJIO 100 MH.11JIHOHOB JleT HaJa.u H B coepeMCHHblX YCJIOBHRX npe.nCTaBJieHbl npHMCp

HO 75 BHJiaMH, HaCCJIRIOUIHMH IO:lKHyJO H 'laCTb CeeepHoA AMepHKH, H 170 BHJiaMH, 

o6HTaJOUIHMH B ABCTPaJTHH H npHMblKalOUIHX K HeR OCTPOBax - HoeoR feHHee H 

TacMaHHH. 

3y6Has1 llJopMyna C}'M'laTblX npHMHTHBHa, co.nep:iKHT 4-5 nap peJuoe. OTHOCH

TeJibHO HCBCJIHK OUbeM roJIOBHOT'O MOJra, CJia6ee paJBHTa Kopa 60JiblllHX nonyrnapHR, 

He BblpIDKeHO MOJOJlHCTOe Te.JIO. Bo.nee HHJOK ypoeeHb 06MeHa BCUICCTB, KaK H TCM

nepaTYPa TCJia. y HCKOTOPblX C}'M<taThlX npHCYfCTBYCT He60JiblllOe no.no6He KJIOaKH. 

Pa.JBHTHe 3M6pHoHa ocyiuecTBJIReTCR 6eJ 11JopMHposamrn rmaueHThl HJIH oHa cpaeHH

TeJibHO MaJT0311Jll>eKTHBHa. L\CTeHbllll pO)l(JlaCTCR CHJibHO He.nopaJBHTblM Hy 6oJibWHH

CTBa BHJlOB noMeUiaeTcR B o6paJOBaHHYJO KO:JKeA: 6p10xa MaTepH C}'MKy. C}'MKa Mo:lKeT 

HMeTh BblXO.n enepe.n HJIH HaJa.u, 6b!Tb pa3,ll;BOCHHOR HJIH :JKe CHJlbHO He.nopa3BHTOR. 

3.necb .neTeHbllll JaBepwaeT ceoe pa3BHTHC, BHCR Ha COCKe, HJ KOTOporo Ha nepBhlX 

nopax MOJIOKO eMy e pOT enpblcKHeaeTCR, nocJCOJibKY Ha 3TOR CTB.llHH pa.JBHTHR caM 

OH aKTHBHO cocaTu He cnoco6eH • 

.llmI aecrpa.nHRCKHX C}'M'laTblX xapaicrepHo KOHeepreHTHoe noBTOpeHHe HCKOTOPhlX 

eapHaHTOB 3KOJIOrH'lCCKOR cneUHaJIHJaQHH, pacnpOCTPaHeHHblX y nnaueHTapHblX 

:lKHBOTHblX. Cpe.nH C}'M'laTblX CCTb paCTHTe.llbHOff.llHble, BCCR.llHhle, HaCCKOMOR.llHhlC, 

peJr:e - aKTHBHble XJfll.lHHKH. 

0rp.R..n UeHOJiecTbl (Paucituberculata), ceMeRCTBO ueHOJICCTOBble (Caenolestidae) -

o6oco6JieHHasl H BCCbMa npHMHTHBHasl JO)l{}{OaMepHKaHClaUI rpynna, npHMepHO CCMb 

COBpeMeHHblX BH,llOB c MaccoR TCJla 20-40 r. BHernHe HanoMHHSIOT 3eMJiepoeK. 
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HeKOTOpble He HMCIOT cyMKH. 0rpRD. OnOCCYMbl (Didelphimorphia) - HecneUHaJJHJH
poBaHHble npe.nCTaBHTeJIH CYMqaTblX, rnupoKo pacnpocrpaHeHHble Ha AMepHKaHCKOM 
KOHTHHeHTC. ,ll.nHHHblA uenKHA XBOCT, B crone KpynHblA I naJJeu npOTHBOnOCTaBJleH 
oCTaJJbHblM u He HMeeT KOITSI. CocKH y caMOK B 4 pRD.a - .no 27 WT}'K. B ceMeAcree 
OnOCC)'MOBble (Didelphidae) .no 65 BH.LlOB. norpe6AAIOT KaK pacTHTCJibHble KOpMa, Ta.K 
H :lKHIJYIO .u.o6blqy H D.WKe na.u.anb. CYMKa y HeKoropblx JaqayoqHa. CeBepHblA onOCCYM 
(Didelphis uirglniana; Macca Te.na .llO 5,5 Kr) HaceJiffeT 6oJibWYJO qacTb CeeepHoA 

AM:epuKH, BKJllOqaff 10r KaHa.u.hl. Be.n<ST OD.HHOqHbIA H npHTOM Ho•rnoA 06pa3 )KHJHH. 
CaMKa BblKapMJIHBaeT 6-9 .lleTCHbIWeA, npu poJKJleHHH .D.JIHHa HX rena Bcero l CM. 
B CJiyqae onacHOCTH onoccYM npHTBOPSleTCSI MCpTBblM, ena.u.u B COCTOSIHHe, 6.iIHJKoe 
K o6Mopmcy. lleMorpaqmqecKH BnOJIHe 6.!Iarono.lly':leH. libBecreH KaK 061.eKT oxOThl 
(HCTOqHHK Mexa H MSICa), a TIUClKe Ka.K Jia6opaTOpHoe :iKHBOTHOe. 

CaMlile apxaK<rnble HJ aBCTpaJIHACKHX BH.LlOB HaD.OTpMa o6be.nH.HeHbl B 0TpM X1u.u;
Hble CYMqaTble (Dasyuromorphia), 1cyna BXO.llSIT u CYMqaTble MbIWH (Antechinus, Macca 
ren:a OT 38 r), H TaKHe KPYilHble JBepu, KaK Ta.CM8HHACKHA llbSIBOJI (Sarr:ophilus harrisi; 
.D.JIHHa Te.Jia .llO 80 CM, Macca llO 11 Kr) H BblMepwuA OKOJIO 80 JieT H838D. C)'M'laTblll: 
BOJIK (Thylacinus cynocephalus; ,lJ.JIHHa TeJia c XBOCTOM llO 1,8 M). llMlBOJI BXOD.HT B 
o6wHpHoe ceMeACTeo CYM'laTble KyHHUbl (Dasyuridae; no 60 BH.LlOB), BecbMa nony
IDlpHbIX Jia3810ll.lHX 3Bepeil MaccoA .llO 6 Kr. 6JIH30K K 3TOMy ceMeACTBy H co6HpalOll.lHit 
TepMHTOB CYMqaTbIA MYPaBbell ( Myrmecobius fasciatus; Macca TCJia .no 450 r), penKHR 
o6na.u.aTe.Jib .nHeBHOH aKTHBHOCTH. OrHOCHMblA K OT.lle.JibHOMY OTPMY H ceMeH:cTey 
CYM'l8Thlli KpoT (Notoryctes typh/ops; Macca rena no 70 r) no eHernHeMy BHA)' 6JIIDKe 

HanoMHHaeT lJlaTOKpoTa, He:iKeJIH 06bl.KHOBeHHOI'O. )KueeT B A.BCTpaJIHH no KpaSIM 
nycTblHb, poeTCSI e pblXJIOM necKe, pa3rpe6aS1 ero nepenHHMH nanaMH (Ha K~oA 
JIHlllb nea KpynHblx KOITSI) H roJioeoA. MHoro epeMeHH npoeo.llHT Ha noeepXHOCTH. 
fiOCTOSIHHble XO.llbl rny6HHOlt .llO 2,5 M npoKJiaD.b188eT caMKa npH ycrpoAcTBe mellJ.a. 
DtaJa PYllHMeHTapHbL OrKpblTaff Ha.38.ll C)'MKa pallJ.eJieHa Ha .uea KapMaHa, no O.!lHO
My COCKY B K~OM. ll.nff He60JibWOA rpynnbl 6aH.llHKYTbl (OTPM Peramelemorphia, 
ueHTpaJlbHOe ceMeitCTBO Peramelidae, Macca TeJJa .ao 4,8 Kr) xapaKrepeH HoqHoR H 
t1Hcro HaleMHblA 06pa3 :JKHJHH, KPOJIH'lbH 6aH.llHKyTbl (HanpuMep, Macrons Jagotis) 
CKJIOHHbl K PblTbJO HOp. y HHX ocTpaSI BblTSIHyYaff MOP.Ila, XBOCT He uenKHA. Ha qa
CTH fiaJlbUeB - MOll.lHble KOITH. 3aqaro'1Haff WiaueHTa pa3BHT3 .lly':IWe, tleM y .1J.PYnlX 
C)'M'laTblx. HeKoropble BblKapMJiuealOT no 5 BblBO.llKOB e ron. 

CaMblR o6rnupHbIA OTPM CYM'13TblX - 3TO lleypeJuoeble (Diprotodontia), npH

MepHo 140 BH.LlOB, TaKHe KaK xapaKTepHble CBOHMH pHKOllleTHPYJOillHMH npbDKKaMH 
KyHrypy, HOpHble BOM6aTbl, a T3IOKC .npeeecH1>1e cpopMbl, y KOTOpblX KHCTb npeepameHa 

s Ha.u.e:>KHblA JaXBaT, nocKWibKY Tu II naJJbUbl rrpomBOnOCTaMeHbl OCTaJJbHblM. B crone 
II u Ill naJJbUbl 061.e.nuHeHbl KO:iKeA. CYMqaTbJe JieTSlrH cnoco6Hhl llllaHHpoeaTb Ha 
WHpoKHX. KOlKHblX cKJia.u.Kax, HaTRHyTblX MeJKJly KOHeqHOCTSIMH. PaJBHTbl KpynHble 
peJUbl c IlOCTO.RHHblM pOCTOM. y BOM6aTOBblX (ceMeACTBO Vombatidae) WHpoKoe 
MaCCHBHOe T}'JIOBHIJlC, KpynHaff roJIOBa, XBOCT peJIYUHpoeaH. 3TH 0.llHHO'IHble HO'IHblC 
pacnrreJibHOMHble 3sepH polOT CJIO~ble HOPlil .ao 30 M DJIHHOA. KopoTKowepcTHbl.A 
BOM6aT ( Vombatus ursinus) HMeeT Macey TCJia .no 35 Kr. Koa.JJa (Phasco/arr:tos cinereus, 
Macca rena .no JS KT) ~HHCTBeHHblA npe.D.CTaBHTeJJb pona H ceMelicTea. KopMHTCSI 

no H0'18M JIHCTbSIMH 3BKaJ1HIITOB 02 BH.LlOB), Ha JCMJIIO flO'ITH He cnyCKaeTC.R. IlonH
raMeH; caMKH 6onee MHOro'IHCJieHHbI H o6paJytOT npu caMue rapeM. 

B c.eMeAC'TBO KycK}\X)Bble (Phalangeridae) o6t.eaHHeHbl BH.llbl c MaccoA ren:a J - 7 Kr, 

B 60JibWHHCTBe - 11.peeeCH"ble ¢>opMbl c OCTphlMH KOI'TSIMH H uenKHM X.BOCTQM. 
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IlpeHMYWCCTBeHHO paCTHTCJibHOJUJ.H.ble, HO'IHhle. BecbMa nonym1peH JIHCHA: KYlY 

(Trichosurus uulpecula), 'lpe38bl'laRHO IlJlaCTH'IHblR 3KOJIOl"H'ICCKH H TOJiepaHTHblfl 

k COCC.llCTBY 'ICJlOBeKa. BILIKHblR 06'bCKT nyWHOfO npOMblCJia, HO O.llHOBPCMCHHO 

epe11HTCJ1b noceeoe, canoe, a npH e1:i1coKoA 'IHcneHHOCTH - H necos. K TOMY JKe pac

npocTJ)am1eT Ty6epKYJIC3 CPC.llH cKOTa. Eme e XIX cToneTHH aKKJIHMaTH3HpoeaH e 

Hoeoif 3enaH.llHH H coxpalUleT TaM 'IHCJieHHOCTb npHMepHo e 7 MJIH oco6eR, HCCMOTpR 

Ha CJKCfO.llHOe H3'MITHe (OTCTpen, JIOBYUIKH, OTpaBJieHHble npHMaHKH) 1,5-3 MJIH 

oco6eR. H3 npHMepHo 10 BH.llOB C}'M'laTblx neTRr (ceMeRcTBa Petauridae), eecbMa 

cxo.llHblX c KYcicycaMH, JIHWb 6 BH.llOB HMeJOT neTaTeJibHYIO nepenoHKY. Y Petaurus 
oustralis JVJHHa npblJKKa - 110 114 M. Bee nepCTaCKHBalOT fHCl!lOBOR MaTCpHan npH 

noMOW,H xeaTaTeJibHOfO XBOCTa. KapJIHKOBrui: C}'M'laTrul JleTRra (Acrobotes pygmoeus, 
Macca TeJia .llO 14 r) OTHCCCHa K OT.lleJibHOMY ceMeRCTIJY. 

ODJ-10 HJ HaH6onee o6IIIHpHblX ceMeRcre cyM'laTblX - 31'0 KeHfYPOBble (Macropodidae, 
Macca TeJia 0,6-90 Kr). B MOW.HOR crone xopowo paJBHT JJHWb O.llHH, IV naneu. MHo

me BblCOKOan.arrntpoeaHbl K CKOpocTHOMY 6ery nyrCM pHKOWeTHpYJOWHX npbDKKOB Ha 

38.lIHHx KOHC'IHOCTRX (y ceporo KeHrypy Macropus giganteu.s npblJKKH - .uo 13,5 M). 

PacnpocrpaHeHbl OT nonynyCTblHb H caBaHH .uo WIIDKHhlX TpOnH'lecKHx necoe. 1faCTb 

BH.llOB aKTHBHbl HO'lbJO, .upyrHe - .llHCM. B OCHOBHOM pacTHTt.nbHOAAHbl, KPYflHble 

BH.llbl JaHHMalOT 3KOJIOI"Hl.JCCJCYIO HHWY naCT6HWHblX KOilblTHblX. y MHOfHX cTaTyc 

BnonHe 6narononyqeH, HanpHMep, 'IHCJICHHOCTb pblJKe-ceporo BaJUla6H (Macropus 
rufogriseu.s) e ABcTPaJIHH cTa6HJibHa, H OH ycnewHo aKKJIHMaTH3HpoBa.H e Be.nHK0-

6pHTaHHH. 

HCJAOTPAA nAOL\8HTOPHb18 (Eutherla, s. Placentalla) 

06beziHlUleT OKOJIO 4 500 BH.llOB. HMelOT He 6oJlee TpCX nap pe3UOB. B KOHC'IHOM 

MOJre ycHJieHHO Pa.3BHTbl HOBrul KOpa H COOTBCTCTBCHHO M030JlHCTOe Te.110. TeMnepa

yYpa Tena (H yposeHb MeTa60JIHJMa) eblwe, 'ICM y C}'M'laTWx. BnaranHwe HenapHoc. 

lliaueHTa BCT}'IlaeT B TeCHblA KOHTaKT co CTCHKOA MaTKH H o6CJlJ'JKHBaeTCR Kpoee

HOCHOR CCTblO aJUlaHTOHca (aJUlaHTOH.llHrul 11J1aueHTa). HoeopoQeHHble JleTCHblWH 

cnoco6Hbl caMOCTOffTe.nbHO COCaTb MOJIOKO. 

PacnpocrpaHCHbl BCCCeeTHO, BKJllO'IU BblCOKOfOPbJI H npHDOJUlpHble o6JiaCTH. Or
JIH'laJOTCH BblCOKHM ypoeHeM o6MeHa BCW,CCTB, CJlo:lKHblM nOBC.llCHHCM, pa.3H006pa.3HO.Cl 

3KOJIOfH'lecKoA cneuHanHJaUHeR. Pa.3MepHble noKa.JarenH y npen.craeHTeJieR HMOTpH.L\Cl 

eapbHpyJOT UJHpe, 'ICM B KaKHX-JIH6o .llPYfHX coepeMCHHblX rpynnax noJBOHO'IHblX 

JICHBOTHblX, - OT 2 r (JeMJiepoRKa-IlHfMeR) .llO 160 T (CHHHR KHT). 

Tpa.nHUHOHHO cpeJJ.H 11J1aueHTapHblx pa3JIH'laJIH .uo 18 OTpAAOB. 0.11HaKo e cpae

HHTCJibHO HC.llaBHee epeMR (}')Ke B HaWeM CTOJICTHH) B pe3yJibTaTe MOJICKYmlpHblX 

HCCJlC.llOBaHHR (B OCHOBHOM CCK.BeHHPOBaHHR MHTOXOH.llPHaJibHOA: H RJtepHoA: LJ;HK) 

HaA.lleHbl Il080,llbl JVJR cyil.lCCTBCHHOR nepeKpoRKH OTpff)lOB - o6'bC.llHHCHIDI 0.!lHHX H 

pa:meneHHR .upymx. KpoMe Toro, c$opMHpoBanHCb npC.llCTaBJieHHR o HMOTpff,!lHhlX 

o6De.llHHeHHRX ruiaueHTapHblX. IlpeJK.lle ecero, npHJHaeaBUieecR H paHee po.ucTeo 

XHWHblX H JiaCTOHOfHX OKa3aJIOCb CTOJlb TeCHblM, 'ITO OHH OTHCCCHbl K o6weMy OT

PSl.llY Carnivora. LJ;anee, o6HapyxeHbl .llOCTaTO'IHble ocHoeaHHR K TOMY, '1To6bl KHTO

o6pa3HblX (npe)l(}fHX Cetacea) H napHOKOnblTHblX (Artiodactyla) o6'bC.llHHHTb e OTPJIJl 

Cetaniodactyla. Ope}KHHR OTJ)ff,!l HaceKOMOAAHble (lnsectivora), Hao6opOT, Tenepb 

J)allle.neH Ha .iuta OTJ)JIJla - Eulipotyphla (JeMJiepoAKH, JCPOTW H eJICH) H Afrosoricida 



(TCupeKH H lJiaTOiq>OThl). Tpa.nHUHOHHblA otpM HenoJ1Ho3}'61>1e (Edentata) nepeHMe
HOBaH B Pilosa, a 6pOHCHOCUbl (Cingulata) H naHfOJIHHbl (Pholidota) BblJICJICHLI B 
OC06bte OTJ>Mbl. 

HenapHOKOnblTHble (Perissodactyla) o6'henHHeHbl c XHIUHblMH (Carnivora) H 
pyKoKpblllbJMH (Chiroptera) B enHHYIO HanoTpRnHYIO rpynnupoeKy Pegasoferae. 
BoJiee ynaneHHoe poncTBo 3Toi:i rpynnbl c yKpynHeHHblM OTpR!lOM Cetartiodactyla 
nMo noeo.u co3naTb o6'benHHeHHe lfeTblpex oTpRnoe non HMeHeM Scrotifera. Ily
reM npucoenHHeHHR cnenyJOruero no CTeneHH yna.neHHOCTH OTpsma Eulipotyphla 
c<t>opMupoeaHa rpynna c 3ooreorpa<f>HllecKHM HaJeaHHeM Laurasiotheria. Bonee 
wupoKoe e 3ooreorpa<f>HllecKoM nJiaHe o6'henHHeHHe Boreoeutheria (•ceeepHble 
HaCTORIUHe 3BepH•) B03HHKJ10 KaK peJyJibTaT npucoenHHeHHR K Jlaypa3HOTepHRM 
rpynnh1 Euarchontoglires, BKJJJOlfaK>ruei:i, c OJ:tHOii cTopoHbl, npuMaTOB (Primates), 
wepcTOKpbtJIOB (Dermoptera) H rynaA (Scandentia), lfJleHoe naeHo npHJHaeaeMoA 
H8.LlOTPAAHO~ rpynnHpOBKH Archonta, a c npyroA CTOpOHbl - TalOKe enOJIHe npHHR
roro KOMruieKca rpb13YHOB (Rodentia) H JaJtueo6pa3HblX (Lagomorpha) non o6IUHM 
HaJeaHHeM Glires. 06'benHHeHHJO Boreoeutheria npoTHBonocTaBJIRJOT 06wHpHyt0 
rpynny OTpRJlOB Afrotheria, <f>opMHpoeaHHe KOTopoA npennonmKHTeJibHO nocne
.lIOBaJJO Ja oTneneHHeM OT foHnBaHbl A¢ipHKaHCKoro KOHTHHeHTa. B ero cocTaee 
lfHCJIRT xo6oTHbIX (Proboscidea), cupeH (Sirenia), naMaHOB (Hyracoidea) KaK lfJieHOB 
rpynnbl Paenungulata, a TaJOKe npencTaBHTeJieif erue TPex OTpM,OB - Tpy6K03Y60B 
(Tubulidentata), a¢ipocopHUHll (Afrosoricida) H npblryHlfHKOB (Macroscelidea). BHe 
o6'benHHeHHA OCTaJOTCR TOJlbKO KCeHapTpbl (nerHOH Xenarthra) - ,lJBa Hau6onee 
06oco611eHHblX OTpR.lla nnaueHTapHblX (6poHeHOCUbl H HeilOJIH03y6ble B Y3KOM no
HHMaHHH). 

KceHaPTJ>bI BblCOKOCneuHaJIH3HposaHbl, xOTII H olfeHb pa3Hoo6pa3Hbl no 3KOJIOrH
lfeCKHM ananTaUlUIM. B COOTBCTCTBHH c npe)l(HHM o6IUHM HaJBaHHeM •HeilOJ1HOJy61>1e• 
y HHX o6enHeH Ha6op 3y60B, 3MaJib OTCYfCTByeT. IlOJIHOCTblO JlHWeHbl 3yOOB TOJlbKO 
MypaBbC.Ubl, nHTa!OlllHeCR HCKJllOlfHTeJJbHO MypaBMIMH ff repMHTaMH. y 6poHeHoc
uee H JieHHBUeB nepenHHe Jy6bl yrpalleHbl, a JKeBaTCJlbHble IUelfHble 3y6bl He HMelOT 
3MaJIH H KOpHe'A. CTOJib npocTaR Mop<f>onornR Heo6.1naTCJ1bHO OJHalfaeT .uerpa.nauuJO, 
nOCKOJlbKY o6JieNaeT 6blCTpOe HapacTaHHe KOPOHKH Jy6a (TOJlbKO co CTOpOHbl nyJib
napHoi:i nonocTH) - 3¢i<f>eKTHBHbIA nYfb KOMneHcauHH HJHOCa. HaJeaHHe Xenarthra, 
ccrpaHHO-CYCTaBHble .. , OCHOBaHO Ha oco6eHHOCTRX COlfJJeHeHH~ Me:lK..!zy HeBpaJlbHblMH 
.nyraMH CMe:lKHblX Il03BOHKOB, HaH6oJiee lfeTKO BblpruKeHHblX B IlORCHHlfHOM OTnene, 
rne nepenHHA COlfJJeHOBHblH O'T'pOCTOK llJIOTHO OXBalfeH enepe,llHJie:llGIIUHM Il03BOHKOM 
He TOJlbKO CBepxy (3TO Ja.nHHA CO'UleHOBHblA OTpOCTOK), HOH CHH3y. 

OrJ>AA 6pott8HOCL\W (Clngulata) 

06HT8TCJIH IQ)l(HOA A.MepHKH (8 ponoB, Macca TCJJa 110 60 KT), XOT.SI B HC113BHee 
BpCMR 1-2 BHll.3 6poHeHocuee npoHHKJIH B MeKCHKY H IO)l(Hble WTaThl CI.llA. naH
UHpb, o6pa30BaHHbl'A. KO)l(HbIMH OKOCTeHeHHRMH (OCTeonepMaMH) H CJIOeM oporoeeB
wero 3IlH.UepMHCa, IlOKpblBaeT TYJJOBHIUe, fOJIOBY ceepxy H XBOCT. IlpH onacHOCTH 
cnoco6Hbl CBOpallHBaTbCH B wap. IlpHMep - .neeJITHnO.SICHblA 6poHCHOCeU Dasypus 
nouemcinctus (pHc. 179, 6). 

CHJibHblC KopoTKHe KOHClfHOCTH c KpynHhlMH KOITRMH onpe.nen1110T xopowyio 
8JUUITilUHIO K pblTblO. Pl.mo lI)lHHHOe, 3)'6LI HCJtH¢ict>epeHUHPOBaHHble, OT CCMH .no 2S 
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e QilHOM pJl.ZlY. KopM - HaceKOMYe, ()'J'q8CTH - n8Jlanh H paCTCHHJI. Po:llC.alOT qeraoe 
qHCJIO .IleTCHYweA - OT O.IlHOA .no llleCTH nap 6.nHJHeuoe. 

0rp1A HenoAH03y6we CPilosa) 

3ToT TaKCOH B coepeMeHHOM IlOHHMaHHH BKJllO'laeT JJeHHBUeB H MypaDbe.IlOB. 

JleHHDUbl o6HTaK>T D .IleDCTBeHHblX necax UeHTPaJibHOA. H ceDepa IOJKHOH AMepHKH. 

BHCRT Ha DeTDRX DHH3 CilHHOif Ha cpaw.eHHblX D OCHODaHHH Ila.TlbUax c orpOMHblMH 

KOITJIMH. KopMJ1TCJ1 JJHCTbSIMH, cnyciatIOTCJI Ha JeMJito TO.llbKO ,!J,]UI D.ect>eirauHH, pe:lKe -

JlJIJI nepexo.aa D D.pyryio 'laCTb necHoro MaCCHDa. PeJUOD H KllbIKOD HeT. KOJIH'leCTBO 

weAHblX noJDOHKOD DapbHpyeT OT 6 .IlO 9. Y .IlDYTiaJiblX neHHDUeD (.aDa DH.Ila Choloeus, 

Macca Tena D.O 8,5 Kr) D KHCTH .a.Ba 2 nanbua, nepe.IlIDIR napa w.e'IHblX Jy6oD D o6eHx 

'leJIIOCTJIX KJJblKODH.IlHa. 0.aHHO'IHble HO'IHble JDepH. TeMnepaTypa rena 23-35 ·c. 
TpexnanblH neHHDeu (Bradypus, HMeeT TPH nanbua D KHCTH, Macca Te.n:a .u.o 6 Kr) 
aJCTHDeH Kpyrnble cynrn. 

MypaDbellbl ('leTblpe DH.Ila ceMeAcrna Myrmecophagidae c Maccoll Te.na OT 0,2 JlO 

35 Kr) HMelOT CHJlbHO DblTJIHyrble 6e33y6ble 'leJJIOCTH H MaJJeHbKHH pOT, C06HpalOT 

ttaceKOMblX (npe)l(lle Dcero, MypaDbeD H repMHTOD) npH IlOMOll.l,H MHHHOfO KJieHKOI'O 

Jl3b1Ka. qpe3Dbl'laHHO CHJibHble IlRTHilaJible nepeD.HHe KOHe'IHOCTH CHa6)1(eHbl OrpOMHbl

MH KOITJIMH (OT .!lDyx .IlO 'leTblpex y paJHblX DH.IlOD), npH IlOMOll.l,H KOTOpblX MypaDbe.Llbl 

pa3pywaioT yKpblTHJI o6w.ecrneHHblX HaceKOMblX. TpH 6oJiee Me.TIKHX DHJJ.a naJatoT no 

)lepeDbJIM, HCilOJib3YJI lI/IHHHblA. uenKHA XBOCT. 

Orp1A HaceKOMOIAHble (Eulipotyphla; 
crapoe H03BOHMe - lnsectivora) 

BKJiio'laeT OKOJIO 390 DH.IlOD, OObe.IlHHJleMblX D 'leTblpe ceMeltcrna. HaceJU110T EDpo

ny, AJHIO, Act>PHKY, CeDepHYJO AMepHKY H caMyio ceDepHyio 'laCTb IOJKHOH AMepHKH. 

C'IHTatoTCJI HaH60Jiee npHMHTHDHblMH H .u,peDHHMH npe11cTaDHTe.JIJ1MH rutaueHTapHblX 

MJJeKOilKralOll.l,HX - po110Ha'laJibHHKaMH Dcex CODpeMeHHblX OTpMOD 3TOH rpynnbl. Xa
paKTepHa OTHOCHTe.JibHO npHMHTHDHaJI opraHHJaUHJI roJIODttoro MOJra. B opHeHTaUHH 

3TH 3BepH PYKOBO.!lCTDYIOTCJI rnaDHbIM o6pa30M 06ottJ1HHeM H OCJIJaHHeM, JpeHHe paJ

DHTO rumxo, He paJDHTbl y MHornx H CJJyxODhle 6apa6attbl. KopMJ1TCJ1 ttaceKOMOMHble 

6ecnoJBOHO'IHblMH H MeJJKHMH IlOJDOHO'lffblMH. 3y6HaJI CHCTeMa H KOHe'IHOCTH, KaK 

npaDHJio, coxpaHJ110T apxaH'leclGle qepTbl. E)l(Hffb1e (ceMeHCTDO Erinaceidae, Macca 

TCJia 45- I 300 r) pacnpocTpatteHbl B A<f>pHKe H EDpaJHH. E)l(H KopoTKOXDOCTbl, HX 

HfJIHCTblA •naHUHpb• IlOD.CTHJiaeT MOll.l,HaJI KO:lKHaR MblWUa. fHMHypbl JIHWeHY HfJI, 

HO HMeJOT .IlJIHHHblH XBOCT. 3eMJJepoHKOBblX (ceMeifCTBO Soricidae, Macca rena 2-100 r) 
HJBeCTHO OKOJIO 290 DHJ].OD, ttanpHMep o6blKHODeHHCUI. 6ypo3y6Ka (So~ araneus; 
CM. pHC. 179, J). 

Ilepe.IlHHH Kotteu I'OJIODY DhlTIIHyr D IlO.IlDH:lKHhlA xo6oroK, YlllHble paKoDHHbl He 

paJDHThl. MenKHe ct>opMbl OTJIH'laJOTCH DbICOIOfM ypoDHeM MeTa60JIHJMa H He cno

co6ttbl K MHTeJibHOMY roJJO.IlaHHJO. HecKOJJbKO noxoXH Ha JeMJiepoeK 6onee Kpyn

Hble w.eneJy6bl (Solenodon, Macca Te.Jia 600-1 000 r), OTHOCJlll.l,HeCH K OT.!le!IbHOMY 

ceMeA.crDy. 3To .!lDa peJIHKTODbIX DH.Ua, coxpaHHDWHecg Ha o-Dax Ky6a H faHTH. 

PacnpocTpatteHHble e CeeepttoA. AMepHKe H EepaJHH KpoTOBhle (ceMeACTBO 



Talpidae, Macca Te.Jia 9-170 r) 6JIHJKopo.nCTBeHHbl JeMJiepoAKOBhlM, a npHMHTHB

Hhle 'UICHhl ceMdl:cTea 3aMeTHO noxo:iKH Ha HHX. Oco6o HHrepecHhl o6hIKHOBCHHhlA 

KpOT (Ta/pa europaea), B MaKCHMa.TlhHOA creneHH a.nanTHpoBaHHbIA K 3KCJUiyaTaUHH 

TaKoro 6oraroro H ycroA'IHBOfO pecypca, KaK 3CMJUIHbJC qepBH, H PYCCK.rul BhlxyxOJih 

(Desmana moschata), ee.nym<U1 nonyeo.nHhIH o6pa3 :iKH3HH. Y KpoTa ffpKo BhlpaxeHo 

npHcnoco6JieHHe K phlThlO nJIOTHoro rpyHTa. Ero JIOKTeeoA crn6 o6paiueH eeepx, 

polOlUYJO Jionary o6pa3YJOT KOpOTKOe npe.nJUIC'lbe H UJHpoK<UI nffTHnaJI<UI KHCTh, 06-

palUCHHaJI Jia.llOHhJO e6oK. MomHblM 6oKOBhlM ycHJIHeM oHa cKpe6eT H oTrpe6aeT 

rpyHT, a Heo6xo.nHMYJO onopy e Kopnyce nOJiyqaer Ha nepe.nHeM ljJICHHKe rpy.nHHhl 

(pyKOJITKe) qepe3 nocpe.ncTBO TOJICTOA KOpoTKOlf KJIIO'lHUhl, KOHC'l'pyKTHBHO yno.no-

6HBUJCACff KopaKOH.ny. 

fJiaBHblC aHaJIH3aTOpbl - ocuaHHC H o60HJIHHe; 3peHHe npaJCTHlleCKH yrpalfeHO. 

B1a1xyxoJih, KOTOP<UI MO)l(CT .nocTHraTh Macchi 500 r, o6Jianaer ropH30HTaJihHO pacUJH

peHHbJM XBOCTOM B Ka'ICCTBC opraHa TCJUIOOT.na'IH, nepenoHKaMH MCJK.lIY naJihU8MH H 

KpynHbIMH pe3uaMH .ll)UI pa3pynICHHff paKOBHH npeCHOBO)l.HhlX MOJUllOCKOB. 

0rptlA A4>PoCOPMLl.MAO (Afrosortclda) 

B OTpM.C.nea ceMeAcma-TettpeKOBble (Tenrecidae) H 3n:aTOiq>OTOBYe (Chrysochloridae), 
npe:JKD.e OTHOCHBUJHCCJI K HaceKOMOMHblM. 06e rpynnhl JIHUJCHbJ CJienoA KHlllKH, 3aTO 

HMeIOT KJIOaKY (yHHKaJibHhIA CJIYlfaA cpe.nH JUiauemapHblX MJieKonHTaJOlllHX). CeMeA

CTBO TeHpeKoehle (Macca TeJia OT 80 r .no 2 Kr) ofrhe,nHH.ReT aQ>pHKaHCKHX Bhl.nPOBblX 

JeMJiepoeK c co6cTeeHHO reHpeKaMH - 3H.llCMHKaMH Ma.naracKapa. 3JiaroKpOTbJ (Macca 

Te.Ila 15- 100 r), o6HTaTCJIH lO:lKHOA H BOCTO'IHOA AQ>pHKH, KOHeepreHTHO cxo.nHbl c 

C)'MlfaTblMH KpoTaMH. fna3a cKphlTbl no.n KO:lKeA. PoJOT rnaBHbJM o6pa30M c1a1nyqHA 

necoK, Pa:mBHraJI ero, DOClOJIHHblX OXOTIUl'lbHX xo.noe He npoKJia,nhlBaIOT. 

0rptlA TynattM (Scandentla) 

Mopcf>oJionl'lecKH rynaAH eecLMa reHepaJIH30BaHHhl, 6JIH3KH K MC110BhlM npe.llK8M 

Eutheria, Il03TOM}' HX MCCTO B CHCTeMC coepeMeHHblX JUiaUeHTapHblX HCCKOJlhKO pal 

MCHjlJIOCb. Hx npH'lHCJijlJIH TO K HaceKOMOMHblM, TO K npHMaTaM, nocKOJihKY OHH 

coqeTalOT lfCpTbl o6eHX rpyrrn. 3'ro npe.ncTaBHTe/IH ceMeAcTBa TynaAeeble (Tupaiidae, 

Macca rena 100-400 r), Jia3aIOWHC .npeBecHo-Ha3CMHble 3BCpbKH H3 BJla)l(HblX rponH

qecJCHX Jiecoe IOro-BocrolfHOA A3HH. KopMJITC.R 6ecno3BOHO'lHblMH H 11Jio.naMH. 

OfptlA WepcroKpwAW, MAM KoryaHw (Dermoptera) 

Ilpe.ncraBJieH .nByMJI BH.naMH, o.nHH H3 KOTOphlX (Cynocephalus uolans; PHC. 179, 4) 
o6wraer Ha 3oH.llCKHX H <l>HJIHnnHHCKHX o-eax. ~ caMhie KPYflHhie HJ JUiaHHPYJOlUHX 

MJieKonHTatolUHX. Hx «JieTaTeJihHM• nepenoHKa pacnpocl'paHffeTC.R no 6oKaM Te.Tia 

DO'ITH OT yuieA H .no KOH'lHKa XBOCTa, npHKpeJUIJljl:Cb Ha KOHelfHOCTJIX KO BTOpblM 

<PaJiaHraM naJihUCB. BepXHHe pe3Uhl pacnoJiaratoTCff no 6oKaM lfe.1IIOCTH, a HH:lKHHe 

HanpaBJieHbl enepe.n H npope3aHbl my6oKHMH y3KHMH WeJiffMH, .ne.na10WHMH 3TH 

Jy61a1 noxo:JKHMH Ha rpe6ewoK. lllepcroKpbVlhl cnoco6Hbl coeepwaTh IUlllHHPYJOI.UHC 
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npLIXKH llO 130 M AJJHHoA. HaceJUOOT TpOJmqCCJCHe J1eca, IIHTaRcb JIHCThRMH, IlJIQ.IUlMH, 

ceMeHaMH H no6eraMH paCTCHHR. Crremu1 iamnca CHJlbHO BblTHHYfa H HCilOJihlYCTCH 

s icaqecyee q,epMeHTaTopa KJieTtiaTJCH. HecMOTpH Ha HHJKYJO nJio.noeHTOCTb (o.nHH 

.!lCTCHblllJ, 2 MCCHUa 6epeMCHHOCTH), WCPCTOKPblJlbl BCJO.!IY B npe.nCJiax ceoero apeaJia 

.n;ocTaTOlfHO MHOfOlfHCJICHHbl, XOTJI H HC '18CTO non8.!laJOTCJI Ha fJIB3a B CHJiy cyry6o 
HO'IHOit aKTHBHOCTH. 

OrptiA PyKOKPWAW8 (Chlroptera) 

PacnpocTpaHeHbl ececeCTHO, KpOMe AHTapKTHKH H 3anoJIHpbH. Hac'IHTblBaJOT 

OKOJIO I 100 DH.nos, qyo COCTaBJIHCT npHMCpHO 1/5 lfHCJia BH.nOB MJICKOilHTaJOWHX. 

Pa.JJIH'laJOT .nea no.noTpMa - KpblJlaHbl Megachiroptera (o.nHo ceMeitcreo) H JieT)"IHC 

MblllIH Microchiroptera ( 16 ceMeRcTB). JleTaTCJibHaJI nepenoHKa KpblJla o6paJoeaHa 

KO:lKHOit CKJJa.IJ;KOR, paCTHH)'TOR B o6Jiacrn IUICTH H Ha lfCTblpCX YMHHCHHblX naJibUax, 

lq)OMC nepeoro, KOTOpbllt OCTaCTCJI ceo6o.nHblM H BOOp}')KeH KpynHhlM KOfTCM. 3a

.n;HHit KpaR nepenoHKH icpenHTCH B o6JiaCTH fOJICHOCTOTIHOfO cycrasa, y MHOfHX BH.llOS 

nepenoHK8 BKJJJO'laeT H XBOCT. 38.LlHHC KOHClfHOCTH HC06bl'iHblM o6pa30M SblSCpffYTbl, 

TilK lfTO KOJICHH o6paweHhl HaJan H eeepx - e CBHJH c a.nanTauue1t K cnoco6y no.!l

.eewHeaHHR Ha OT.llblXC SHHJ fOJIOBOlt. KopoTKHe naJibUbl cronhl no'ITH o.nHHaKOSbl no 

.IVIHHC H BOOp}')KCHhl OCTpblMH KOITJIMH. AK°THBHbl npCHMYWCCTSCHHO HO'lbJO HJIH S 

cyMepKH, opHeHTHPYJOTCR c noMOlll.bJO JpeHHff H o6oHHHHff (4>PYKTOMHble icpbVlaHbl) 

HJIH aKTHBHOit 3XOJIOKaUHH (HaceKOMOMHble JIC'fY'IHC MblWH). Ilo.noTpM KpblJlaHbl 

(Megachiroptera, CCMCRCTBO Pteropodidae) co.nepJKHT 160 BH.llOB c MaccoR TeJia 15-
1 600 r, o6HTaJOWHX e TpOilHKaX BocTO'IHoro nOJIYllJapIDI. fpy.nuHa cHa6:JKeHa KHJieM, 

a II na.n:eu KHCTH coxpaHRCT Koron H npHJHaKH caMOCTOJITCJibHOCTH. JlC'fY'IHC MblWH, 

npe.ncTaSHTCJJH no.noTpMa Microchiroptera (Macca TCJJa 2- 190 r), pacnpocTpaHeHbl 

BCCCBCTHO, Ja HCKJJJO'ICHHCM AHTaPKTHP.bl H ShlCOKOfOpHlt. IlO'ITH see IlJIOTOMHbl, 

eCTb scero HCCKOJibKO 4>PYKTOMHblX H HCKTilpOMHblX SH.llOB. fpy.nuua He HMCCT KHJUI, 

HO pe6pa MaJIOno.nSIDKHhl (.u.hlXaHHC Ja C'ICIT .nHaq,parMbl) HJIH .nrutce :JKe<:TKO cpaCTa

l<>TCff (y no.u.KoeoHocblx, Rhinolophidae), II na.n:eu KHCTH npHMblKaeT K III H JaMCTHO 

pe.nyl.{Hpoeau. Y 6yporo YllJaHa (Plecotus auritus; pHc. 179, 5) HJ caMoro KpynHoro 

ceMeitcTBa fna.u.KOHOCblC JICTf':IHC MblWH (Vespertilionidae) YllJH .ll.OCTHraJOT fiOJIOBHHbl 

.IVIHHbl TCJia c XBOCTOM. Ma.naJ1 npe,n:CJibHaR Macca Te.Ila (Ha nopMoK MCHbWasl, 'ICM y 
nTHU), SH.llHMO, onpe.nem1eTcff HC nopoKaMH KOHCTpYKUHH TCJJa H 4>HJHOJlOrHH, a HC

o6xon;HMOCTbJO coxpaHCHHJI orpoMHOfO pe3epea MOIUHOCTK D.TUI o6ecne'ICHIDI IlOJlHO

UCHHblX JICntblX Ka'ICCTB 6epeMCHHOA CaMKC. 3THM )ICC MO::JKHO ofu.RCHHTb pe.eylCUHJO H 

CilCUHaJIHJaUHJO Ja.LlHHX KOHC'IHOCTCR, noMeKIUHC yrpary cnoco6HOCTK PYJCOKPblJIYX 

K HaJCMHOMy nepe.nSIDKCHHJO. 

OrptiA Tpy&c03}&le (Tubulklentata) 

BKJD()qae'J' OJlHO CCMCltCTBO c OJlHHM SH.!lOM - Tpy6KoJy6oM ( Orycteropus afer, 
pHC. 179, 7; Macca TCJla 50-82 Kr), HaCCJlJIJOWHM 3KBaTOPHaJibHYJO 'laCTb, a TaKJKe 

HeKoropble BOCTO'IHble H IOJKHble perHOHbl A4>pHKH. HeKOTOpblMH qepTaMH crp<>eHHJI 

noxox Ha MypaBhCJlOB- YMHHCHHOit MOpJlOit c YJJOIM pOTOSblM OTBCPCTHCM H MHH

HYM TOHKHM JIJhlKOM, COlq)aIU:CHHOlt Jy6HOlt q,opMYJIOR co CTOJI6'ia1DIMH Jy68MH 6e3 



3MaJIH H KOpHeA (c DOCTOJlHHblM pocroM), KpyTIHblMH KpelllGIMH KOl"TIIMH Ha nepeAHHX 

KOHeqHOCTffX H T • .n. Ha OCHOBaHHH .naHHblX cpaBHHTeJlbHOR aHaTOMHH H MOJleK)'llllp

HOR reHeTHXH Tpy6K03y6a C'IHTaJOT peJJHKTOBblM BH.IJ.OM, 6JIHJKHM K paHHHM cpopMaM 

KODblTHblX MJleKODHTalOlUHX. 

OrptlA naHrOAMHW. MAM S1ll,\epw (PhoHdota) 

EnHHCTBeHHoe ceMdtCTBo (Manidae) o6be.nHHlleT JtBa po,na. :6e.no6pJOXHA naHfOJIHH 

(Mani's tricuspis, pHC. 179, 8) 061ITaeT B 3KBaTOpHaJibHOli H BocroqHoA AQ>pHKe, .npy

roR - e IO)l(HOli AlHH. CTHTIUICb M)'PaBbffMH H TepMHTaMH, Rwepbl, KaK H M)'PaBbC.llbl, 

JIHWeHbI 1y6oe. CTHmy nepeTHpaJOT e MYCKyllbHOM oT.nene )l(eJiy.nKa. MypaeeRHHKH H 

repMHTHHKH BCKPbIBalOT MOWHbJMH KOITffMH Ha nepe.nHHX KOHeqHOCTffX, HaCeKOMblX 

co6HpaIOT c DOMOUlblO TOHKOfO JIHDKOfO ff3b1Ka, cnoco6Horo Bhl.nBHfaTbCff Ha 70 CM. 

,llJIHHHble npo.nOJibHble MbJllIUbI ffJbIKa TRHyrcff BHyTpH OT caMoro Ta1a. Hapy)l(HblA 

qeuzyjtHbIA noKpoe 06pa1oeaH DJIOCKHMH KepaTHHOBblMH KOJ1na1JKaMH, HaJleTblMH Ha 

JHa'IHTeJlbHO 6011ee KOpOTKHit BbICTyn KOpHyMa. Ha 6pIOxe H BHyTpeHtteR CTOpoHe 

KOHelJHOCTCR lfeur}itHblA DOKPOB OTCYfCTByeT. ,[{erCHblW poJK,IIaerc.11 lpH'IHM. 

0rpAA npMMCJl'W (Primates) 

Pa311H'laK>T 13 ceMeRcTB, o&be.nHHffJOUlHX .no 200 BH.IJ.OB (c MaccoR TeJia OT 60 r .no 

175 Kr). 6011bllIHHCTBO ee.neT .npeeecHblit 06pa1 ::KHJHH, 0611a.n.aeT KoHeqHOCTRMH xsa

TaTeJibHoro THna, xopowo pa3BHTblM 6HHOK)'llffPHblM 3peHHeM c TpeXKOMDOHeHTHblM 

ueeTHblM eocnpHRTHeM H xopOUIHM CJiyxOM. 060HffHHe, HanpoTHB, pa3BHTO DJIOXO, 

ICaK 31'0 06blqHo 6bleaeT y .npeeecHblX cpopM. BeJIHK OTHOCHTeJibHblH ofu.eM H CHJlbHO 

BblpruKeHa cKJia,n.qaTOCTb KOpbI DOJIYlllapHH KOHeqHoro MOJra. CTaJibUbl CHa6)1(eHbl Ha 

KOHUax DJIOCKHMH HOITffMH BMeCTO KOITeif, HH)l(HHe noeepxHOCTH JlaJlOHelf H cron 

noKpblTbl namut11RpHb1M yJopoM, noeblUialOlUHM JIHnKoe TpeHHe 11an npH XBaTaHHH. 

,llJill npHMaTOB xapaKTepHbl .nJIHTeJibHble cpOKH 6epeMeHHOCTH, npo.nOJI:lKHTeJibHblR 

nepHo.n DOCTHaTa.JlbHOrO BOCDHTaHHff H o6yqeHHff, CJIO)l(Hble Q>opMbl COUHaJlbHOR 

opraHHJaU.HH H noee.neHHff. 

npe.ncTaBHTeJIH no.nOTpjfjla CTOJ1yo6eJbSIH (Strepsirrhini), BKJIIC)qalOlUero WeCTb co

epeMeHHblX ceMei-lcTB, pacnpocTpaHeHbl e TpOnHqecKHx JOHax AQ>pHKH (ceMeRcTBa 

fa.naroehle H qacTb JlopHeebix), IOro-BocTO'IHOA AlHH (OCTaJibHble JlopHeeble) H Ha 

Ma.n.aracKape (qeTblpe ceMeitcTBa 11eMypoe, BKJIJOqiut pyKOHOXJCY). BceMHble, Ha

ceKoMOMHble, pacTHTeJibHOff.UHble, B 60JlbllIHHCTBe .npeeecHble, HOqHble, XOTff ecTb 

aKTHBHble e ceernoe epeMff cyroK, HanpHMep JieMyp eapH ( Varecia variegata, pHc. 

179, 9). PyKOHO)l(Ka (Daubentonia madagascariensis, Macca OKOJIO 2 Kr) paJblCKH

eaeT JIHqHHOK BHyTpH CTBOJIOB .nepeei.ee H 6aM6yKa Ha CJiyx, nporpbilaeT .npeeeCHHY 

napHblMH peJUaMH (KaK y rpb13YHOB) H HJBJ1eKaeT .no6bl'IY cneUHa.JlH3HpoeaHHblM 

III IlaJibU.eM KHCTH, .nJIHHHblM TOHKHM H :lKCcTKHM (•CyxHM»). 

0oAOTpAA O&t3t>AHW (HaplorhlnD 

bOJiee npo.nBHffYTble npHMaTbl, o6ne.nHHJleMble 8 ceMb ceMeRcTB. fJIBJHHUa OT

,ll.CJieHa OT BHCO'IHOR ena.n.HHbl CDJIOUJHOA neperopo.nKoR. f OJIOBHOA M03r H M03f088JI 

"18CTb qepena YBCJUf'leHbl, JIHUeBaJI qaCTb yx:opoqeHa. 00.ll.OTpSl.ZI. .ll.CJlHTCff Ha TpH rpyn-



n1i1 - JJ.OJJroIDITOB, WHPOKOHOCYX o6eJIJIH H yJKOHOChlX o6eJbJIH. Ell.HHCTBeHHYI 

COBpeMeHHblA po,ll JlOJifOnJITOB ( Tarsius, ,llO CCMH BH,llOB MaccoA 80- 150 r) HaceJIJleT 

OCTPOBa IOro-BocTO'IHOA AJHH. 3TH HOlfHble JBepbKH JIOBHT .1106blqy (MeJIKHX XH

BOTHblX) pyKaMH. Hx orpOMHble maJa o6paweHbl snepeJJ., crona CHJibHO BLITJIHyra 

Ja cqC'f KOCTCH npemunocHbl (yHHKaJibHblA CJI}"iaA cpeJJ.H MJieKonHTalOWHX). fpynna 

o6eJbJIH Hoooro CseTa, wHpoKOHOCblx (Platyrhini) o6be.nHH.HeT HecKOJibKO ceMeACTB, B 

OCHOBHOM .11HeBHhlX <t>opM, TaKHX KaK HfPYHKOBbie (o6hlKHOBeHHaR HfPYHKa Cal/ithrix 
j'acchus, Macca TeJia OKOJIO 330 r, pHC. 179, 10), KanyuHHOBble (cpe,llH KOTOPblX Bbl.Ile

JUICTCJI po,ll HO'IHhlX o6e3bSIH - MHpHKHHbl Aotus) H KOaTOBble (K KOTOPblM OTHOCSITCSI 

H nayKoo6pa3Hble o6e3bRHbl Ate/es, H peBYHhI Alouatta). CeMeHCTBO MapTbllliKOBhle, 

ca~me KJ>ynHoe cpen.H o6eJMIH CTaporo CseTa, YJKOHocble (Catarrhini) - .110 21 po.na. 

Hx xsocT He 6blsaeT XBaTaTC/lbHblM. CeMeAcTBO BKJIIO'laeT noJJ.ceMdi:crna co6cTseHHO 

MapThlWKOBble H Kono6ycosb1e. MapThlWKH ( Cercopilhecus) o6HTaIOT B A<t>pHKe 

JO:JIC.Hee Caxapbl, MaKaKH (Macaca) - B IO:JIC.HOA AJHH (B qacTHOCTH, MaKaK-peJyc 

M.mu/atta), CesepttoA A<t>pHKe H Ha JOre Esponhl, nasHaHbl (Papio) - B A<t>pHKe. 

Oco6oMY ceMeHCTBY npHH3Alle:>KaT 6mtJKHe K 11eJ10BeK006paJHblM o6eJbJIHaM fH66o

Hhl (poJJ. Hylobates), o6HTaTeJIH IOro-BocTO'IHO:A A3HH. 0HH Bbl.Ile.1u1IOTcS1 KpaAHHM 

paJBHTHeM a,llanTaUHH K nepeMeIUeHHJO B .11pesecHOA KPOHe Ha pyKaX (6paxHaUHH) 

H aKYCTHlfCCKOH KOMMyHHKaUHH. HaKOHeu, TPH poJJ.a foMHHHJl HaceJIRIOT 3Kearo

pHaJibHYJO A<l>PHKY (WHMnaHJe Pan, ropHJIJla Gorilla) H BoJihWHe 3oH.D.CKHe o-sa 

(opaHryraH Prmgo). 

OrpslA XMl.1\Hbl9 CCamlvora) 

BKJIIO'laeT 11 ceMei\CTB H OKOJIO 270 BMOB, T. e. HeMHOf'HM 6aJlee 5 % OT scex HhlHe 

:JICHBYIUHX MJieKonHTaJOWHX. B HaCTOHwee speMH B cocras 3TOro OTpffJla BKJIIOlfaIOT H 

JiaCTOHOrnx. Oo CTpOrnM COBpeMCHHblM npaBHJTaM, OObenHHeHHe TIOJieHei\ OKalbIBaeTCJI 

napa<t>HJTCTINHblM (npoHJOlllJIH OT pa3HblX ceMeACTB XHIUHblX) H nOTOMY JIHlllb YCJIOBHO 

MO)KCT ClfHTaTbCJI eJJ.HHblM TaKCOHOM. OrpJl,ll XHWHble no.11pa3.11eJIS1IOT Ha .11ea no.110T

psma - Co6aKonoJJ.o6Hh1e H KowKonoJJ.o6Hble. 011eHh paJHoo6paJHhl no paJMepaM H 

Macce re.na - OT 150 r (y JiaCKH) .110 l T (y 6e.noro MellBC.llSI) H .llWKe 3,5 T, eCJIH HMCTh B BH.JlY 

ywacroro TIOJieHJI - Mop:llC.a. PacnpocrpaHeHbI OHH scecBCTHO. Xopowo paJBHThl see 

Opra.Hbl lfYBCTB. B .llH<l><t>epeHUHpoBaHHOA Jy6HOA CHCTCMe flllOTOJl,llHblX BMOB (CM. PHC. 

169, A) BblJleJIJIJOTCH KpynHble KJihIKH, npe.11HaJHalfeHHh1e lLJISI YMepmBJieHm1 JJ.06bNH, H 

WClfHble (XHWHmecKHe) Jy6hl (PJT4 H m 1) c pe:>KYillffMH rpe6HSIMH, pacclfHTaHHbIMH Ha 

pa3pe3aHHe CBSIJOK, cyxo:JIC.HJIHA H pa3pyweHHe KOCTCA. y BCeff,llHblX, HaceKOMOJl,llHblX 

H pacTIITeJJhHOJUtHblX simos welfHble 3y6b1 yrpalfHBaIOT pe:JIC.YlllHe KJ>OMKH H npeepa

waJOTCSI B JJ.aBHIUMA HHCTpYMeHT. B 6oJihlllHHCTBe Be.llYT o.11HHOlfHh1A o6pa3 :JIC.MJHH, Ho 

Pff.!lY BMOB npHCYIUH CJIO)l(}{ble <t>opMbl COUHaJibHOA opraHHJaUHH. 

Bonee paJHoo6pa3HhI npe.11cTaBHTe.rIH noJJ.OTPJIJla Co6aKono.1106Hble. CeMe:Acmo 

Ilcoeble (Canidae) ofu.e.nHHSICT ,llO 40 BH,llOB c MaccoA Te.Ila OT 1 Kr ,llO 80 Kr. CaMbltl 

MeJIKHA Cpen.H HID{ - 3TO <t>eHeK (Fennecus zerda), HO'IHOA HaceKOMOJl,llHblA o6HTaTe.llb 

neclfaHblX nycTblHh CesepHoit A<t>pHKH, HanoMHHaJOWHH JIHCHUY, HO c orpoMHhlMH 

ymaMH. CaMblii KpynHhIA - eoJIK (Canis lupus). CeMeiicTeo Me.11eeJKbH (Ursidae), 

HMeIOwee pOJlCTBeHHble CBJIJH c CHB}"iaMH H MOp:llC.aMH, BKJIIO'laeT co6CTBeHHO Me.11-

BCJJ.eA, 'IHCTO nJIOTOJIJlHblX (KaK 6eJibl:A Me.n.se.u.b Ursus maritimus) H BCCJIJlHblX, KaK 

qepHblA, HJIH fHMaJiaHCKHA, MeJJ.BeJlb ( Ursus thibetanus, PHC. 179, 11 ). 3HaMeHKTfUI 



6o.ni.wu naH.ll3 (Alluropoda melanoleuca) 'lHCTO pacnrre.IU.HOR.llffa. Iiyp1illt M~ 
( Ursus arctos) mo6onblreH H3MeH'IHeocn.io paJMepoe - OT 80 Kr Macchi Tena (ropw 
UeHpaJibHOit A3HH) no 800 Kr (KaMtJaTKa, Am1cKa). Y npencTaBHTenett ceMeHcTea 
KYHbH (Mustelidae) - KaK npaeHJio, ll.TIHHHoe rn6Koe TYJIOBHllle npH OTHOCHTeJihHO 
KOPOTKHX KOHe'IHoCT11x. OpennonaraJOT, 'ITO npeeHHe K)'HbH llaJIH Ha'IaJIO ceMeitcTey 
Hacro11mHe TJOJieHH. Macca TeJia - no 32 Kr (y pocoMaxH Gulo gulo). B ocHOBHOM 
'IHCTO rIJIOTOMHbl, cneuHaJIH3HpoeaHbl B HXTHoQ>arHH (o6blK.HoeeHH<UI Bblllpa Lutra 
Jutra) HJJH narpe6.neHHH 6eHTOCHhIX MopcKttx 6ecno3BOHQllHblX (KaJiaH Enhydra lutris), 
HO .llll11 co6o.ri11 (Martes zibel/ina) BIDKHhl pacTHTe.llbHble KOpMa - Kenpoeble opeXH. 
PacnpocTpaHeH naTeHTHblH nepHOll - 3a.nep)l()Ca HMruiaHTaUHH noCJie cnapHBaHHJI 
(JieTOM) llO CJienyK>meH BeCHbl. 

CeMeHCTBO fHeHOBbie (Hyaenidae, Macca TeJia 25-80 Kr) OTHOCHTCR yxe K nonOT
PMY KowKonono6Hb1e XHlllHb1e. 3-ro o6HTaK>mHe B AQ>pHKe H 10ro-3ana.nHoH A.3HH, 
o6nanaTeJIH KpynHOH fOJIOBbl c qpe3Bbl'IaHHO CHJlbHbIMH 'IeJIIOCTJIMH; nepellHHe KO
He'IHOCTH llJIHHHee 3a.LlHHX, 'ITO co:ma~ xapa.KTepHblit CHJIY3T. 3Q>Q>eKTHBHble 08.llaJlb
lllHKH, cnoco6Hble K aKTHBHOH OXOTe, oco6eHHO DRTHHCT<UI rHeHa (Crocuta crocuta), 
:itrnBym<UI ceMeHHb!MH rpynnaMH - K.naHaMH - c )l(eCTKOH COUHaJlbHOit CTpyKTypOA. 
B OCHOBe ee Jie)l(HT BblCOK<UI arpeCCHBHOCTb CaMOK BCJiellCTBHe nepeH36bITKa y HHX 
MyxcKoro nonoeoro ropMOHa, naIOmero no6otJHblH 3Q>Q>eKT e BH.lle M)')Kenono6HoA 
MopQ>onornH reHHTaJIHH. CaMUbI )l(HBYT O.llHHO'IHO, eHe K.naHa. HaH6oJiee o6urnpHoe 
H apxawrnoe ceMeucTBo cpenH KOlllKonono6HblX - 3TO BHeeppoebie (Viverridae -
UHBeTbl H reHeTbl), cpenHHX pa3Mepoe o6HTarenH IOra Eepa3HH H AQ>pHKH. CTpe)l(Jle 
CIO.lla BK.nIO'laJIH H MaHrycTOBblX (Herpestidae), HO D03)1(e OT.lle.JIHJIH H3-3a HX o6Hapy
:xceHHOfO CXOllCTBa c rHeHOBbIMH. 

HaH6onee Bb1coKoananTHpoeaHHblMH XHlllHHKaMH B OTPJIJle C'IHTa10TC11 Kollla'IhH 
(ceMeHcTBo Felidae), pa3Hoo6pa3Hble no pa3MepaM Tena (Macca OT 2,5 no 300 Kr) H 

nonpa:me.n11eMble Ha 3 rpynnbl - Me.JIKHX KOUleK, KaK o6HTa!OlUHH B nyCTbltffiX Kapatca.11 
(Fe/is caracal, pHc. 179, 12), KPYDHbIX KoweK H renapna. Bee OHH HCK.nlO'IHTe.llbHO 
ITJIOTOMHbI. )lo6b1qy He npecnenYJOT, a cKpa.LlhlBaIOT, nOCJie 'lero HacTHraIOT KOpoTKHM 
pbIBKOM H JIOBHT nepe.llHHMH nanaMH c OCTpblMH BTR:lKHhlMH (3a C'IeT nepepa3rH6aHHJI 
KOHe'IHblX Q>aJiaHr) KOIT.RMH. qeJIIOCTH, HCfiOJib3yeMble TOJibKO llJl.R )'MepmBJieHHJI H 
pac'UleHeHHR no6bI'IH, yicopo'leHbl, 'IHCJIO 3y6oe )'MeHbWeHo. HHatJe oXOTHTC.R renapn 
(Acinonyx jubatus), HacTHraIOmHit no6bftfY B pe3yJibTare KOpOTKoro npeCJienoeaHH.R 
(Ha .llHCTaHUHH B HeCKOJibKO COTeH MeTpOB) c peKOPllHOH .M.R Ha3eMHbIX no3BOHO'IHblX 
cxopOCTblO (6011ee 100 KM/'1). CneUHaJ1H3aUHH B CKOPOCTHOM 6ere DOJl'IHHeHa BC.ff ero 
opraHH3aUH11, KOITH He BTIOK.Hble. CaMblH o6wHpHblit p011 - KolllKH (Fe/is) - OT 8 no 
30 BHllOB. )lpyrne H3BecTHble po.llbl - Pblcb (Lynx), CTyMa (Puma), lip6Hc ( Uncia), 
HaKoHeu IlaHTepa (Panthera) c 'leTb1pbM11 HaH6onee KpynHbIMH BH.llaMH. CpellH HKX 
nee (P. /eo) OTJIJ{qaeTC.R BblCOKOA COUHll.IIbHOCTblO - :XCHBeT ceMeHHblMH rpynnaMH 
(npaH.llaMH). 

J13 Tpex ceMeitCTB, cocTaR1111BlllKX npe)l(Jle OTp.R.ll JlacToHorne (Pinnipedia), CHBY
'lCBble (HJIH YwacTble TIOJieHH, Otariidae) H Mop)l(HHble (Odobenidae) C'lHTaIOTC.R no
TOMKaMH npeBHHX MC.lleeneit, a Hacro.RlllHX TIOJJeHeit (ceMeitcTBO Phocidae) c6JIH)l(alOT 
c npeaKaMH K)'HbHX. B ue.noM no o6be.nHHeHHe BK.nlO'IaeT 32 BH.lla, Hacerr.RIOlllHX BOilbl 
ApKTHKH, AHTapKTHKH, no6epe)l(b.R Awamttt1ecKoro, THxoro oKeaHOB H HeKoropbDC 

BHYfPeHHKX eonoeMoB (o3. 6aitKaJI, KacnHtt). MolllH<UI npocnoitKa no.llKO:>KHoro :xrnpa 
cOCTaBJI11eT no lleTeepTli Macchi TeJia :lKMBOTHbIX. KoHe'IHOCTH npeo6pa3oeaHbl e naCTbl, 

XBOCT PCJIYUHPOBSH. Ylllacrae TJOJieHH H MOPJKMHble .M.R nepeMeIUeHHR Ha cywe HC-



UOJlb3YJOT KOHC'iHOCTH, HaCTOJllUHe TIOJieHH nOJI31lJOT Ha 6p1<>xe, npoaBHraJICb TOJlbKO 

3ll C'iCT BOJlH006pa:moro HJrn6aHIDI reJia B BCpntl(a.JlbHOR nJIOCKOCTH. 3y6bl, Ja HCKJllO

'ieHHeM K.JlblKOB, }'MeHbllleHbl B paJMepax H ynpoIUeHbl no ct>opMe. YWHble paKoBHHl>l 

TalOKe peayuHpoBaHbl, a y MOp:llCeR H HaCTOJllUHX TIOJieHeR nOJIHOCTblO OTCYfCTB}'IOT. 

IlHTalOTCJI B BOlle, JIOBRT MCJIKYIO pb16y H 6ecnOJBOHO'iHblX KaK KOJiblfaTaR Hepna 

(Phoca hispida, PHC. 179, 13), y o6HTalOIUero UHpK}'MnOJIJIPHO B aHTapKTH'ieCKHX 

eoaax MopcKoro neonapaa (Hydrurga leptonyx) BWKHYJO llOJIIO paUHOHa cocTaBJIRIOT 

nHHrBHHbl H MeJIKHe TJOJieHH, MOP}!( ( Odobenus rosmarus) •BcnaxHBaeT• llHO cBOHMH 

6HBIDIMH H nOTpe6m1eT 6eHTOCHblX 6ecnOJBOHOl.fHblX, XOTJI HCKOTOpble oco6H TaJOKe 

nepexo.IUIT K XHl.l{HH'ieCTBy. PaJMHO:JKaIOTCJI TJOJieHH Ha cyme HJIH Ha JiblUiHax. 

OrptaA KMTC>06pa3Hwe (Cetacea) 

BKmo'laeT .llB8 nQllOTpR,U,a (Yea.Thie KHThl, Mystacoceti, H 3y6aThle KHTbl, Odontoceti) 

c 78 BH.LlaMH. Macca TeJia OT 23 Kr llO 160 T (npH 30 M .llilHHbl). HcKJIIOl.fHTeJibHO BO

.llHble JKHBOTHble, BCTpel.fal01UHecJ1 BO BCex perHOHax MHpoBOro OKeaHa. 11JBeCTHLI 

TalOK.e 1.1eTblpe npecHOBOllHble ct>opMbl Jy6aTblX KHTOB HJ peK IO:llCHOR AMepHKH H 

IOro-BocTOlfHOH A3HH. 06JiaJJ.alOT o6reKaeMoH ct>opMoR TeJia, a TaJOKe cnoco6HocTblO 

HblPRTb Ha 6onbwyl0 my6HHY (llO 1,5 KM) H OCTaBaTbCJI non BOllOR llO l I.fa.ca. Ilepea

HHe KOHel.fHOCTH npeo6paJOBaHbl B UJiaBHHKH, JaJJ.HHe noJIHOCTbIO peayuHpOBaHbl, 

WHpoKHR XBOCTOBOR UJiaBHHK JieJKHT B ropHJOHTaJibHOH nJIOCKOCTH H COBepruaeT 

BepnuraJibHble llBIDKeHIDI. y MHOntX BH.LlOB npHCYTCTBYeT cnHHHOR llila.BHHK, KOTOpbdt, 

KaK H XBOCTOBOR, He HMeeT onopHOro CKeJieTa. llieRHblH OTlleJI nOJBOHOl.fHHKa CHJlbHO 

YJCOpolleH H Hern6oK, HO BKJIIOl.faeT THnH'iHbIR .lV1JI JBepeH Ha6op HJ ceMH noJBOHKOB, 

6YJCBaJibHO JIHCTOBH.LlHblX. il.lHTOBH.LlHbl:H: XPJIIU roPTaHH H HaJJ.roPTaHHHK B BH.Lle KJIIOBa 

BCTaBJieHbl y KHTOo6paJHblX B OTBepcTHe BTOpHllHblX xoaH H npH:llCa.Tbl MJlrKHM He6oM, 

6JiaroaapJ1 lfeMy llblXaTCJibHble nYTH HJOJIHpOBaHbl OT BCllYIUeif B nHIUeBOll noJIOCTH 

rJIOTKH. lllepcTHblH noKpoB H YlllHble paKOBHHbl OTCYTCTByIOT. y Jy6aTblX KHTOB CllHH

CTBeHHlUI HO:lllPJI OTKpblBaeTCJI B BH.Lle •nLLXaJia• Ha MaKymKe. IlpH noMOIUH OKpy)l(eH

HblX JIHUCBoR MYCKYJiaTypoR Bo:mymHblX KaMep (BblIUll.fHBaHHH KaHana HOJllpH) OHH 

npoHJBO,llJIT HHTeHCHBHble JB}'KH BblCOKOR lfaCTOTbl, HCilOJib3yeMble .llJljl o6meHHJI H 

3XOJIOKaUHH (paJJ.H opHeHTaUHH H B OXOTHHl.fbHX UeJIJIX). PaJBHTaH JBYJCOBaJI CHrHaJIH-

38.UHJI npHCYllla Ta)(}l(e ycaTblM KHTaM. foJIOBHOH MOJr y npeacTaBHTeJieH o6oHx noa

OTpSl.nOB icpynHblA, CJIO:JKHO opraHHJOBaHHbJR. TonCTblR noll)(oJKHh!R CJioR :llCHpa CJI}'JICHT 

3<fxt>eKTHBHblM TeUJIOHJOJIJITOpoM H cnoco6CTByeT o6TeKaeMOCTH TeJia. 3y6bl MeJIKH 

H y MHOrHX ct>oPM 1.1peJBbll.faRHO MHOrolfHCJieHHbl (llO 240 WTYJC). Erl.HHCTBeHHblH no

H8CTORllleMY KpynHblH npeacTaBHTeJib Jy6aTblX KHTOB - KaWaJIOT (Physeter catodon, 
Macca TeJia no 50 T npH .llJIHHe no 20 M). PeKopnHasi: rny6HHa H nponomKHTeJibHOCTb 

nOrpy)l(eHHH (CM. pa.Hee) nOJBOJIJllOT eMy OXOTHTbCH Ha mraHTCKHX my60KOBO.llHblX 

K8JlbMapoB. HecopaJMepHo KpynHYJO ronoBy Kallla.rrOTa, KOTopaH BMemaeT orpoMHblH 

cnepMaueTOBblH MCWOK, ClfHT8IOT aeapHAHblM nonJiaBKOM, BblHOCRIUHM K.HTa Ha no

BePXHOCTb, eCJIH Janae KHCJIOpo.lla HCCJIK y Hero Ha 6oJiblllOH my6HHe. 

CymecTBYIOT HeCKOJibKO BH.llOB HeKpynHblX npeCHOBOllHblX pel.fHblX H OJepHblX 

.lleJib4'HHOB, 1.1acTb KOTOpblX npHH8..lllleJKHT OTlleJibHblM ceMeifcTBaM. B caMoe o6mHp

Hoe ceMeACTBO OTpH,lla - )leJib41HHOBblC (Delphinidae) - BXO.!Ul.T lleJib41HH-6e.no6o1.1ica 

(Delphinus de/phis), caMblH KpynHblH HJ lleJib41HHOB KaCaTKa (Orcinus orca, MaccoA 

.llO 9 T H AllHHOA .llO 10 M) H JJ.p. YcaTble KHTbl 6eJJy6bl, OHH nHTalOTCJI KpHJICM H 



JlPyrHMH M8CCOBhlMH MCJIKHMH OPraHHJMaMH, O'IUC:lKHBIUI HX HJ BOJlhl npH nOMOlllH 

o6pa30BaHHOro •KHTOBhlM ycoM,. <f>HJibTPa. 3To JJ.Ba PJllla TPeyro.n:bHblX nonepe•rnwc 

poroBblX IVIaCTHH (OT nanyropa .llO HCCXOllb.KHX COTeH nap), KOTOpble CBCIUHBaJOTCR c 

He6a H Pa3MO'laJICHbl no BHYTPCHHCMY Jq>alO B BH.lle 6axpOMhl, COBMCCTHO <f>opMHPYR 

c11110IUH0A BOJIOKHHCTblA CJIOA. KHT JaxBaTblBaeT nOJIHhlA pOT BO.llhl BMecre c 11o6LNeA, 

nOCJie qero JaJq>blBaeT ero H RJhlKOM BblllaBJIHBaeT B011Y. Oco6eHHO o&beMHCTa poTO

BaR nOJIOCTb y nOJIOCaTHKOB, o6JianaTeJieA MHOfO'IHCJICHHhlX npOJIOJibHbIX CKJI8!10K Ha 

6pJOIUHoA cropoHe nepe.llHeA 'lacTH TeJia, HanpHMep y roJiy6oro KHTa (Balaenoptera 
musculus. pHc. 179, 14). CepblA KHT (Eschrichtius gibbosus) ecnaxHeaeT HH)KHeA 

'ICJIIOCTblO JlHO, nocJie qero OTUCJKHBaeT HJ BO!lbl nOJIHRThlX 6eHTOCHblX :lKHBOTHhlX. 

PaJMHOJKaJOTCR KpynHhle KHTbl paJ B 2 rona. po)KJlaR nocJie .lUIHTCJibHOA 6epeMeH

HOCTH (npHMepHO I ron) CJIHHCTBCHHOI'O OTHOCHTCJlbHO Jq>ynHOfO JleTCHhlllla .lUIHHOA 

OT rurroA .llOJIH !10 'l'peTH TCJia MaTepH. 

0TpAA CMpeHw (Slrenla) 

B OTpSl,Zle CHpeHhl JIBa ceMeACTBa c 'leTLlpbMH BH.lla.MH. Macca TCJia moroHR (Dugong 
dugon) cocTaBJIReT IT npH .lUIHHe 10 M, BhlMepwrui B HCTOPH'ICCKOe epeMR CTCllJiepoea 

KOpoea, eepORTHO, .llOCTHrana MaCChl OKOJIO 3,5 TH 10 M .lUIHHbl. )lJOrOHH HaCeJIRIOT 

npH6peJKHhle BO!lhl HH.llHAcKoro H THxoro oKeaHoB, a JiaMaHTHHbl ( Trichechus) -
YCTbeBble yqacTKH peK UeHTPaJibHoA, IQ)K}{oH AMepHKH H 3ananHoH A<f>pHKH. <I>opMa 

TeJia o6TeKaeMrui, XOTR H MeHee CTPoAHrui, 'ICM, HanpHMep, y .lleJib¢lHHOB. CHpeHhl 

o6HapYJKHBalOT npH3HaKH KOHBepreHTHOfO CXOJlCTBa c KHToo6pa3HhlMH (penyxUHR 

JaJIHHX KOHC'IHOCTeA, ropHJOHTaJibHblA XBOCTOBOA nJiaBHHK, H03!1PH Ha eepxHeA 

noeepXHOCTH MOp!lbl H T.Jl.) H JiaCTOHOrHMH (KOpOTKHe BH6pHCCbl Ha eepXHeA ry6e, 

6HBHH y caMUOB, HapyxHoe CJIYXOBOe OTBepcTHe 6eJ ywHoii paKOBHHbl H T.11.), XOTII 

3BOJIIOUHOHHO C6JIIDIGUOTCR C X060THhlMH. nHTaJOTCR 80.llHOA paCTHTeJibHOCTblO. 3y6hl 

JIH6o nocTORHHO CMCHRIOTCR no Mepe CHaIUHBaHHR (y JiaMaHTHHOB), JIH60 o6JianaIOT 

HeorpaHH'ICHHhlM pocroM (y moroHeA). CHpeHbl o6JianaJOT CJIO:lKHblM MHOroK.aMepHhlM 

)KCIIYJJ.KOM H 'lpe38bl'laAHO Jl)IHHHhlM KHWC'IHHKOM. )lep:»eaTCR napaMH HJIH ceMeAHhlMH 

rpynnaMH, aKTHBHhl HO'lblO. 

Orl)tlA Xo6oTHwe <Probosck:tea) 

CoxpaHHJIHCb JIHWb Jl88 BH.lla, OTHOCRWHXCR K OJlHOMy ceMeACTBy. B MHOUCHC 

poJICTBCHHHKH COBpeMeHHblX X060THhlX HaCe.IUIJIH see KOHTHHCHThl, Ja HCKJIIO'ICHH

eM A1napKTH.llhl H ABcTPanHH. CoepeMeHHhle CJIOHhl - caMhle Jq>ynHhle HaJeMHhle 

MJICKOnHTalOWHe, a<f>pHK.aHCKHA CJIOH (Loxodonta africana) - !10 4 M BhlCOThl H JlO 

7,5 T Macchi; HH.llHACKHA CJIOH (Elephas maximus, PHC. 179, 15) noMCHbWC - !10 

3M BhlCOTbl H !10 5 T Macchi. CTOJI6oo6pa3Hb1A xapaicrep KOHC'IHOCTeA noMOl'aeT Bhl

Jlep:lKHBaTb co:maeaeMhle BeCOM Harpy3KH. )laJKe npH caMOM CKOpoCTHOM nepe.llBHXe

HHH CJIOHOB (6blCTPhlA mar - !10 60 KM/'1) XOTR 6hl OJIHa HJ KOHC'IHOCTeA coxpaHReT 

KOHTilKT C cy6cTPaTOM. nanbUhl KHCTH H CTOnbl pacXOJIRTCR B CTOpoHbl, OXBaThlBaJI 

JCpynHYJO BOJIOKHHC1)'10 no,eywJcy H <f>opMHPYR WHpoJ<YIO Olq)YIJIYIO onopHYJO llllOWaJt

KY· 0Ha orpaHH'IHBaeT norpYJKCHHe KOHC'IHOCTH npH JIBHXeHHH no ronKoMY I'PYHTY 
H, 'ITO O'ICHb BWKHO, o6JieJ"laeT ee OTphlBaHHC, nOCKOJibJ<Y CYJl(aeTCR npH nOJIHHMa

HHH, BnyCJCaJI B .llyHJCY eo:myx. Xo60T, npoH380,llHOC HOCa H eepXHelt ry6w, no Beel 
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411HHC rrpoHH38H nywr HOCOBYMH XO)laMH. 3y6Hwt CHCTCMa pe.Il}'UHpoB8Ha .no .neyx 

eepXHHX pe3UOB, o6paJYJOWHX 6HBHH, H o.nHoro WC'IHOro Jy6a B KruK.ll.OA nOJJOBHHKe 

'leJllOCTH (HMCIOWCfO WCCTb CMCH). 3TOT 3y6 HMCCT BblCOKYJO KOpOHKY H3 MHOrHx 

nonepe'IHblX .neHTHHOBhlX ruiaCTHH. D1aBHblA KOpM CJIOHOB - JIHCTbH: H TOHKHe BeTBH 

.nepeBbCB. fOJJOBHOH M03r OTJIH'laeTCJI 60JlbWOH MaccoA (.no 5,5 Kr) H CRllbHO pa3BHTOA 

CK1Hl.ll'laTOCTbK> KOPbl nepe.nHero M03ra npH 3Ha'IHTe.llbHOM 061.CMe BHCO'IHblX .nOJieA 

(OTBC'laIOWHX 3,nCCb Ja naMH:Tb). CJIOHbl :llCHBYT CTa.llaMH H3 HCCKOJlbKHX .necH:TKOB 

caMOK c .nereHblWaMH c 'ICTKOH HepapXH'leCKOH crpyicrypoA (co CTapwdt caMKOH BO 

rnase). CaMUbl .neplKaTCJI OT.neJibHO BHC nepHo.na pa3MHO:lKCHIDI. CnoHY HMCIOT caMl:ilC 

,wurJ'C1lbHblC cpoKH 6epeMeHHOCTH - 18 - 22 MecH:ua. 

OTJ)llA AaMOHW (Hyracoldea) 

E.nHHCTBeHHOC CCMeitcTBO c 'ICTblpbMJI BH.llaMH; BCTPC'laJOTCff Ha IOre Ilepe.nHeA 

A.3HH H no sceA Acl>pHKe. He6oJibWHe :lKHBOTHble (.no 4,5 Kr) nJI0111oro TCJIOCJIO)l(;e

HHR, 6eCXBOCTble, c KOpOTKOH weeA; CJierKa BblTJlffYTaJI Mop.nO'IKa c pacwenJieHHOA 

sepxHeH ry6oA. B KHCTH nRTb na.JibUeB, H3 KOTOpblX TOJlbKO 'leTblpe .neHCTBYJOWHe, a 

B crone - 'leTblpe, HJ KOTopblx BHYTPeHHHA CRllbHO YKOPO'leH. II na.Jieu cronbl - c 

KOITeM, KOTOpblH HCnOJib3YCTCJI Mff pacqecblBaHHff Mexa, Ha KOHUax OCTa.JlbHblX na.Jib

ueB - IlJIOCKHe, noxo:iKHe Ha KOnbITUa HOITH. 3BepbKH paCTHTeJlbHOJl.nHble, .nHeBHble, 

MaTypOHaTHble. CKaJIHCTblA .naMaH (Procavia capensis, pHc. 179, 16) :lKHBCT B KaMeHH

CTblX poCCblIDIX H Ha cKaJiax. 3BepbKH YKPblBaIOTCJI B eCTeCTBeHHblX IlOJIOCTffX H pOIOT 

aopbl. Ilo npoHcxox.neHHK> .naMaHOB c6nHJKaIOT c xo6oTHblMH. 

°'Pt1A HenapHoKonWTHwe CPerlssodactyla) 

CospeMeHHble BH.nbl 3TOro OTPR.na (scero 18, c MaccoA TCJia .no 3,5 T) o6'be.llHWllOT 

B TPH ceMeRcTBa (Jlorna.llHHble, TanHpOBble H Hocoporosble). BcTPe'laIOTCff B Boc

TO'IHOA H IO:iKHOH Act>PHKe, Ilepe.nHeA, Cpe.nHeA H UeHTPa.JibHOH AlHH, l'IH.llOKHTae, 

Ma.JiaHJHH, a TalOICe B UeHTPa.JibHOA H IO:llCHoA AMepHKe. Ha KruK.ll.OA KOHC'IHOCTH 

cl>YHKUHOHHPYJOT JIH6o TPH, JIH6o e.nHHCTBeHHblA III na.Jieu. B Jy6HblX pg.nax coxpa

WIIOTCff pe3Ubl, KJiblKH pe.ny1rnpoBaHbl RllH OTCYTCTBYJOT. B ct>opMHpoBaHHH xesaTCJib

HOA nosepXHOCTH yqaCTBYJOT KaK npe.nKopeHHble, TaK H KopeHHble 3y6bl, HMeIOWHe 

y MHOrHX BblCOKYJO KOpOHKY- Bee BH.nl:il 'IHCTO paCTIITe.llbHOJl.nffbl. )l(e.ny.noK npocroA 

ct>opMbl, nepesapHBaHHe KJieT'laTJrn .nOCTynHO cna6o H npoHcxo.nHT B OCHOBHOM 38 

C'leT CHM6HOHTOB B CJienoA KHUIKe. fOJIOBHOH M03r OTHOCHTCJlbHO HeBeJIHK, HO Kopa 

KOHC'IHOfO M03ra o6pa3yeT CJIO:lKHblH Y30p 6opoJ.n H H3BHJIHH, OOOWITCIIbHble .nOJJH 

xopowo paJBHThl. MaTKa npHMHTHBHoro .nsypororo THna. ,L\ereHblWH, KaK Hy .npymx 

KOnblTHblX, po)l(lJ.aJOTCff xopowo paJBHTblMH (MaTypOHaTHbl). TanHpoBble (ceMeitcTBO 

Tapiridae, Macca TCJia .no 200 Kr) pacnpocrpaHeHbl B UeHTPa.JibHOH H IO:lKHoA AMepHJce 

H B JOro- BocTO'IHOH AlHH. BepXHJUI ry6a H HOC cpaweHbl B He60JiblllOH no.nBIDKHblA 

XOOOT. DJIH3KH K HocoporaM, CBOHM o6JIHKOM BOCnpoH3BO.!UIT HX npe.nnoJiaraeMblX 

npe.nKOB. Hocoporosble (ceMeAcTBo Rhinocerotidae) .nocTHralOT no'ITH peKop.nHhlX 

paJMepoB D.IDI COBpeMeHHblX 3BepeA H Macchi .no 3,5 T. Kollal no'ITH 6e3 BOJIOC, por 

)kC CBOHM MaTepHa.JIOM HanoMHHaeT CTOnKY CKJICCHHblX BOJIOC. L\JIHHa nepe.n.Hero pora 

Y 6eJioro Hocopora (Ceratotherium simum, pHc. 179, 17) MOJKCT .nocTHr&Tb 160 CM. 



CeMeACTBO JIOWllJJ.HHble (Equidae, Macca TeJla 120-350 Kr) BKJIJOqaeT TOJibKO 0.!UIH 

COBpeMeHHblA po.a Equus c 8- 11 BH.llaMH (.nBa HJJH TpH BblMepJIH B HCTOpHqecKOC 

BpeMJ1). flo cnoco6HOCTH K .ll.JIHTCJlbHOMY 6blCTpOMY 6ery H B HeKOTOpblX ,npyrHX OT

HOUieHHRX JIOWllJJ.H OTHOCRTC.R K HaH6oJJee npo.nBHHYfblM KOnbITHblM. W:el!Hble Jy6bl 

c BblCOKOH KOPOHKOH a.nanTHPOBaHbl K ycKopeHHOMY HJHOCy, HO cnoco6HOCTb K 

c6p~BaHHIO KJieT'laTJCH npH noMOIUH CHM6HOHTOB paJBHTa CJia6o; BOJMO::«HO, 3THM 

H o6yCJioBJieHO Ha6n10.naeMoe BblMHpaHHe BH.llOB OTp.R,Ua. 

0rpSIA napHOKonWTHwe (Artioclactyla) 

PalJIHl!alOT .no 9 ceMeACTB, 061.e;uiH.RIOIUHX 174 BH.lla c MaccoA Te11a OT 2 Kr .no 3,2 T. 

PacnpocTpaHeHbl scecBeTHO, Ja HCKJIIO'leHHeM ABcTpanHH H AHTapKTH.llbl, Hacem110T 

PaJH006paJHble MeCT006HTaHHR OT TpOnHKOB .no npunO.IIRPHhlX paHOHOB H BblCOKO

fOPHH. boJlbWHHCTBO BH.llOB - :no JKBal!Hble, H,lleaJJbHO peaJJHJYJOIUHe :lKHJHeHHYJO 

cPoPMY KOnbITHOfO )KHBOTHOfO, onpe.u.e.IUleMylO KOM6HHaUHeH cnoco6HOCTH K OCBoe

HHIO Maccosoro .nocTynHoro KOpMa (nepeTHPalOIUa.R Jy6Ha.R CHCTeMa, HCnOJlbJOBaHHe 

CHM6HOHTOB) H JaIUHTbl OT noc.RraTeJibCTBa XHIUHHKOB (BblCOKHA POCT ,ll)l.R JpH're.TlbHOfO 

KOHTpOJUl OKpeCTHOCTeH, 6bICTpblH 6er). )l(eny.noK nOl!TH y Bcex (KpOMe CBHHeA, ce

MeHCTBa Suidae) yCJJO)KHeH. BepxHHe peJUbl 6onbwHHCTBOM yTpal!eHbl, KJiblKH HHoraa 

o6paJYJOT 6HBHH (CBHHeH), )KeBaTeJJbHa.R noeepxHOCTb o6paJOBaHa TOJlbKO KOpeHHbl

MH Jy6aMH. HH)l(IDU{ l!eJJIOCTb wHpOKO no.nBHxHa a ropHJOHTaJJbHoA IlJIOCKOCTH. Ha 

nepe.nHHX H Ja.ll.HHX KOHe'IHOCTRX coxpaH.ReTC.R no .nsa HJIH l!eTblpe nanbua (rnaBHble HJ 

HHX - 111 H IV) c OTHOCHTeJJbHO HeOOJlbWHMH KOnblTaMH. B K.al!ecTBe o6opOHHTeJJb

HOfO cpe.ncTBa H op}')K}Ul .ll.Jl.R 6pal!Hb1X TYPHHpoe y 6oJJbWHHCTBa npHCYTCTBYIOT pora 

(cM. c. 373). He.lKBal!Hble rpynnbl - 3TO 6ereMOTbl H CBHHbie. EereMOTbI (ceMeHCTBO 

Hippopotamidae, .nsa BH.lla) - nOJJyBO.llHble JBepH, o6HTalOT B A<l>PHKe IO)l(Hee Caxapbl. 

06blKHOBeHHblH 6ereMOT (Hippopotamus amphibius), o6.na,na!OIUHH peKOp,UHblMH paJ

MepaMH B OTp.R,Ue, KOPMHTC.R HeXHblMH pacTeHH.RMH B B~OeMax H Ha O.KpeCTHhlX .nyrax 
(no HO'laM), HMeeT CJIOXHblH )KeJIY,UOK, HO npHTOM 6yropl!aTble IUel!Hble Jy6bl c HHJKOA 

KOpoHKOH. HliJKJUUI. l!eJJIOCTb HeceT orpoMHblH KJiblK (HHor.na 60Jlee 60 CM) H nepsblA 

peJeu. HaH60JJee apxa.Hl!Hble cospeMeHHble napHoKonblTHble - 3TO CBHHhle (ceMeA

CTBO Suidae, Macca TCJia .no 350 Kr), 06HTa10IUHe B necax H KYCTapHHKOBbl.X JapoCJUIX 

OT YMepeHHOH .no TpOnHl!eCKOH JOH B CTapOM CseTe. AMepHKaHCKHX po.ncTBeHHHKOB 

CBHHeH, neKapH, ceHl!ac OTHOCSIT K OT.UellbHOMY ceMeHCTBY (Tayassuidae, Macca .no 

30 Kr). CBHHbH sce.R,UHbl, .ll.Jl.R HHX xapaKTepeH nOJJHblA 3y6HOH P.R.ll c 6yropl!aTblMH 

Wel!HblMH Jy6aMH, npOCTOH )KeJIY,UOK, B l!eTb!pexnaJJhlX KHCTH H CTOne OOKOBble naJJbl.U>I 

(II H V) Kaca!OTC.R JeMJIH. E.nHHCTBeHHblA cpe.nH KOnblTHhlX, Hcnollb3YIOIUHH y6eXH

ma, - a<J>pHKaHcKHA 6opo,naBOl!HHK (Phacochoerus aethiopicus) - ,naJKe poeT HOpbl. 

Bb1COKOI1JIO,UOBHTbl, MaTypoHaTHbl. fleK.apH npo.nBHHYTbl CHJlhHee THnHl!HblX CBHHeA. 

y HHX TpeXKaMepHb!H ;)l(.eJJY.UOK, 60KOBble naJJbUbl He KaCalOTC.R JeMJIH, B CTOne Bcero 

TpH nanbua. B noMere TOJibKO .nsa .nereHblUia, npH po)l(,IJ.eHHH OHH paJBHTbl JIYl!We, 

qeM y CBHHeH. 

CeMeAcTBo Bep6nJO.nosble (Camelidae) HJ no.noTp.R.na MoJOJieHorHe (Tylopoda) 

qfuKo o6oco6neHbl OT o6wHpHOfO nO.UOTp.R,Ua )f(sal{Hble. 11x ,nByxnaJJa.R KOHel!HOCTb 

JaMeTHO pacwHpeHa .ll.Jl.R onopbl Ha rpyttT, HO 3TO He KOnhlTa, a pacru1acTaHHble no 

cy6cTpaTY naJJbUhl, nOK})blTble csepxy MJlrKO~ KO)KeH, a CHHJY TOJICTblMH 3nH,llepMaJJb

HblMH nQ.llYUIK.aMH - «MOJ01UIMH•. Ma.n:eHbKHe KOnblTUa o.neBaIOT KOHUeBhle <J>a.n:aHI'H 



B e.nsa )"liCTBYJOT B onope. B eepXHeA 'l{CJlJOCTH TPH KJILIKOBH.llHhlX 3y6a - Iq>aAHHA 
pe3CU, KJlblK H nepBblH npe.n:KopeHHOA. CeMettCTBO BKJIJO<IaeT TPH BH.na IO:lKHOaMepH
KaHCKHX JiaM, e qaCTHOCTH JiaMY ryaHaKo (Lama guanicoe, pHc. 179, 18, Macca rena 

n:o 75 Kr), HJBCCTHyIO B 0.llOMaWHCHHOM COCTOSIHHH no.n: HMCHCM Lama glama, H ,1188 

BH.na o6HTaJOIUHX e A<t>pHKe H EepaJHH eep6mo.llOB (Came/us, Macca .n:o 650 Kr). 
no.n:OTPffJl )l(aa'fHbIC (Ruminantia) 06'be.llHHSICT HaH60Jiee cneU,HaJIH3HpOBaHHLIX 

<t>HTo<t>aroe, y KOTOpbIX CYIUCCTBCHHO npeo6paJOBaHa nHIUeeapHTCJibHaSI CHCTeMa. 
flpHcnoco6.neHbl K npoHJBO.D:HreJibHOMy cpbIBaHHIO (a He cpeJaHHJO) JIHCTbCB 6Jiaro

.n:apSI yrpaTe eepXHHX peJUOB H <t>opMHpOBaHHIO MSlfKOfO JaxeaTa, 3<P<t>eKTHBHOMy 

nepexeBblBaHHIO BblCOKHMH IUe'IHblMH Jy6aMH pacnrreJibHOA MaCCbl, c6pmKCHHOA B 

nepBOM OTlleJIC MHOI'OKaMCPHOI'O lKCJIY.llKa (CM. c. 397). HaH6orree apxaH'IHbl HCCKOJibKO 
BHJIOB oJJCHbKOB (ceMettcrso Tragulidae, Macca rena 2-2,5 Kr), caMble MCJIKHe coepe

MCHHble KOnhlTHble HJ A<t>PHKH H IOro-BoCTO'IHOA AJHH. Hx melfHblC Jy6bl HMCIOT 

HHJKHe KopoHKH, a e xeny.n:Ke ecero TP" KaMepi.1 (OTCyTCTByeT KHHXKa). BaxHoe 
MCCTO s pauHoHe JaHHMaIOT ynaewHe n.no11bl. OJieHbH (ceMettCTBo Cervidae) snoJIHe 

mnmHble ;«BalfHble. PacnpocrpaHeHbl B EepaJHH, HoeoM Ceere, aKKJIHMaTHJHpoeaHbl 

B AeCTpaJIHH, B A<t>pHKe pemrn. 0rJIH'laJOTCSI npHcyTCTBHeM CMCHHblX KOCTHblX poroB 
(CM. c. 373), KaK npaBHJJO, BCTBHCTblX. 

OneHH paJHoo6paJHbl no paJMepaM (Macca TCJia OT 40 110 800 Kr), no.n:eepxeHM 

IlOJIOBOMY llHMOP<t>HJMy (CaMKH Me..11blfe), oco6eHHO y HCKOTOpblX BHJIOB, HanpHMep y 
6Jiaropo.n:Horo OJICHSI (Cerous elaphus), caMOI'O KpynHoro B PO.llC H, eepoSITHO, HaH-
6o.nee npo11eHHyroro e ceMettcree. Ero apeaJJ O'ICHb urnpoK (HblHe - paJopeaH). Pora 

HMCIOT, KaK npaBHJIO, TOJlbKO caMU,bl, HO y ceeepHoro OJJCHSI (Rangifer tarondus) -
TillOKC H caMKH, KOTOPblM OHH CJT)')KaT Ba.lKHbJM cpcnCTBOM a.uanTaUHH K 3KCTpCM3.Jlb

HblM YCJIOBIDIM (KaK HCTO'IHHK 6HOCTHMyJUITOpoB H <t>aKTOp nOBblWCHIDI COUHaJibHOfO 

CTil'J)'Ca). 

OneHSIM, npex.n:e ecero ceeepHoMY, npHCYIU oco6o reIDiblA Mex, nocJ<OJibJCY cepn:
ueBHHa OCTCBblX BOJIOC co.n:epXHT BOJJJ:YX, OHH KaK 6bl 83.llYfbl. K napHOKOilblTHblM 

OTHOCSITCSI TaKHC HJBCCTHble BH.llbl, KaK lKHpa<t>bl (Giraffa), ceeepoaMepHKaHCKHA 
BHJiopor (Antilocapra americana, pHC. 179, 19), eJJ.HHCTBCHHbIR BH.n co CMCHHbJMH 

J<epaTHHOBblMH (3nHJiepMaJJbHblMH) qeXJiaMH poroe npH flOCTOSIHHOA KOCTHOtt OCHOBe. 

Oocne.n:Hee ceMettCTBO OTpffJla - 3TO nonoporne (Bovidae) c xapaKTepHblMH .n:eyx
CJIOitHblMH poraMH (cM. c. 373). EcrecTBeHHOe pacnpocrpaHeHHe nonopornx oxeaTbl

eaeT EepaJHJO, A<t>pHJCY H CeeepHYJO AMepHJCY. PaJJlH'laJOT 110 48 po11oe, TaKHx KaK 
6HJOHbl (Bison), 6yi:\BOJibl (HanpHMep, HH.n:HttcKHtt 6yttBOJI Buba/us. arnee, pnc. 179, 
21), KaHHbI (Taurotragus), SIKH (Poephagus), rny (Connochaetes), raJCJIH (HanpHMep, 

ra3eJJb ToMcoHa Gazella thomsoni, pHc. 179, 20), caAraJCK (Saiga), K03Jlbl (Capra), 
6apaHbl ( Ovis) H 11p. 

O'rptlA f'pw3yHW (RodenHa) 

CaMblA MHOf011HCJICHHblll H paJHoo6pa3HblA OTpAA IDiaUCHTapHblX MJICKOnHTaIO
IUHX, BKJIIO'lalOIUHtt 30 CCMettCTB H npHMHJHTe.llbHO 2 000 BH.UOB, lffO COCTaBJISleT OKOJIO 

40 % cocraea fl<>.llKJiacca. Bhl.lleJIRIOT no.n:oTPSl.llbl Sciuromorpha (ceMeACTea DerrH'lbH, 
:So6poeble, MewOT'laTble npbirYHbl), Myomorpha (Mb1weo6pa3Hble, IO ceMeAcTB), 

Hystricomorpha (c ceMeRCTBOM .LIHKo6paJoewe) H Caviamorpha (AMepHKaHCKHe rpbl

l)'HLI). Bbl.llCJICHbl T&Jalre CoHeBble (ceMeACTeo Gliridae), a<t>pHKaHcKHe 3HllCMHKH -



IC8flCKHtt .nOJiroHor (Pedetes capensis), a TaJOKe 6JIH3KHe ceMettCTBa illHnoXBOCTOBYe, 
Anomaluridae (7 BH.llOB) H 3eM.11eKonoe1>1e, Bathyergidae (.no 15 BHD.OB). Pacnpoc'Jl)a

HeHbI rpb13YHbl ececBeTHO, 3a HCKJIIO'leHHeM A1napKTH,llbl. LI.JUI HHX xapaKTepHo Ha

JlH'IHe TOJibKo OllHott napbl pe3u,oe, npHTOM noCTOffHHo paCTYlllHX. Ha MecTe KJiblKOB 
H nepellHHX npe.nKopeHHhlX OCTaJiacb WHpOKrul .nHacreMa. l.JHCJIO )l{eBaTe.TlbHblX 3y6oe 

COCTaBJUleT B cp~eM 12- 16 (eapbHpyer OT 'leTblpeX .no 24 ). )f(e.rry.noK O.nHOKaMepHbltt 

HJIH (pe)l{e) 'laCTH'IHo no.npal!leJICH Ha .nee KaMep1>1. IVIeT'laTKY nepeeapHeaIOT npH 
yqaCTHH CHM6HOHTOB nepe.nHett KaMepbl )l{e.rry,nKa H CJienott KHWKH. f OJlOBHOA MOJf 

OTHOCHreJibHO HeBeJIHK, 60J1bIIIHe nOJlymapHff rna.nKH. I-fa opraHOB qyBCTB HaH6oJlee 

J>8.3BHTbl o6oHffHHe, CJ1YX H TaKTHJibHM peu.enu.HS1. 
B ceMettcme BeJIH'lbH (Sciuridae), 6JIHJKOM K o6mHM npe.nKaM, Hac'IHT1>1Ba10T 

230 BH.nOB (Maccott OT IO r .no 7 Kr). 0HH nOTpe6mnOT e1>1coKOKaJ10pHttH1>1e pacnrreJib

Hble KopMa, a TaK)l{e MeJIKHX )l(HBOTHblX. Hx 6yrop'laTbie me'IHble Jy61>1 He npHcnoco-

6.JieHbl K o6pa60TKe rpy6oro pacTHTeJibHOro KOpMa. B no.naBJiffIOIUeM 60JiblUHHCTBe 

,IJ,HeBHYe, o6na.naTeJIH U.BeTHOro JpeHHSI. l.JaCTb BC.!lCT .npeeecHbltt o6pa.J JKHJHH (6eJIKH, 

BKllHMO, HCXO.nHM JKHJHeHHCUI: <fJopMa .!1ml ceMettCTBa), .npyrcur - poIOIUHli (cyCJIHKH, 
cypKH) HJIH npoMe)l{fTO'IHbl"- (6ypYJi,llYKH). HecKOJlbKO o6oco6JleHbl neTUH - .npe

eecHble <fJopMbl c IIIHPOKHMH JieTaTeJibHblMH nepenoHKaMH no 60KaM rena, B OTJJJfllHe 

OT 6e.1IoK, HO'IHble H ena.naIOIUHe JHMOtt B Cllil'IKY. 

CeMdkTso Bo6poeble 061.e.nHHReT ecero .nea 6JIH3KHX BH.Zl8 oKQIJOBO.llHhlX JBepel 
(Macca rena .no 30 Kr), po:JKJJ.aIOIUHX Jpenblx .neTeHblwett. 

06oco6JJeHHoe ceMettcTBo CoHeBble (Gliridae; 30 BH.llOB) HMeeT CJIO)l(HYIO BH}'

TJ>CHHIOIO C'Jl>YKTYJ>Y, o,nHH HJ CHMnTOMOB penHKToeoro xapaKTCpa rpynnhl. MenKHe 
l'pblJylfhl B OCHOBHOM iq>eeecHble, noeaaJOT MJlfKHe rIJIQ.!lbl H MeJIKHX )KHBOTHhlX. BHeWHe 

noxoJKH Ha MaJieHbKHX 6eJioK, HO ena.naIOT e CJIJl'IKY, axntBHbl no H()llaM. B WHpoKo

JJHCTBeHm.IX JJecax Esponbl H KaBKa3a pacnpocrpaHeHa coHR-nOJNoK ( Glis glis, pHc. 

179, 22). 
B no.nOTp.JIJI Mwweo6paJHWe o61>ellHHeHbl IO ceMettCTB, HJ xoropwx 3.!lCCb yno

MllHYTbl JIHlUb ocHOBHble. TymKaH'IHKOBble (ceMettcTBo Dipodidae) .neJiffT Ha .nee 

rpynnw - rurrnnan1>1x H 6oJlee npo.nBHHYTblX TJ)exnanblX. 3ro CfMepe'IHble H HO'IHble 
3eepbKH MeJIKHX H cpe.nHHX paJMepos, o6HTaIOmHe e nycTblWIX H .npynlX 3acywn:HBhlX 

natt.nwa<f!Tax Eepa.JHH H CeeepHott A<fJpHKH. TipH .ne)'HoroM 6ere nyreM pHKoweTH
PYJOl.l.lHX npbl)l(J(OB Ha Jl)lHHHblX H MOlUHblX 38.LlHKX KOHC'IHOCTIIX B Ka'ICCTBe 6anaHCHpa 

HCilOJJb3YJOT JlJlHHHbltt XBOCT, nepe.nHHe KOHC'IHOCTH CHJibHO pe.ny1rnpoeaHbl. PolOT 

HOpbl, HepeJl](O ZJ;OBOJlbHO CJIOlKHble. Tiorpe6JIJIIOT cpaBHHTCJibHO BWCOKOKaJIOpH"-Hble 

paCTHTCJlbHble KOpMa. 

CeMettcmo Cnen1>1woewe (Spalacidae) BKJIIO'laer .nsa po.rut rpb13YHOB cpe.nHKX paJ

Mepos, BblCOKOCneUHaJIH3HpOB8HHblX 3eM.11epoee. y HHX fJ18.3a CKpblTbl no.n KO)l{CA. 

PoIOT CJien1>1wH peJuaMH, noJa.nH KOTOpbIX ry6bl CMblKaIOTCff, H30J1HPYff pOTOBYJO no
JIOCTb OT BHCWHett cpe.nbl. 06IIIHpHoe ceMettCTBO XoMffKOBblC (Cricetidae) ofu.e.nHHffeT 

OKOJIO 600 BHD.OB 3eepbKOB MeJIKHX H cpen;HHX paJMepoe. ECTb nyCTblHHble, KaK CJie

nywoHKH (Ellobius), apKTH'ICCKHe, K8K o6HTaIOU.lHC B T)'H.npe JICMMHHfH (Lemmus), 
IlOJI)'BOllHble, KaK npoHcxo.nsm.lM HJ CeeepHo"-AMepHKH OH.LlaTpa (Ondatra zibethicus; 
Maccott rena .no l,5 Kr). AKTHBHbl KPYTJibltt ro.n, poIOT HOPhl pa3JIH'IHOtt CJIO)l{HOCTH, 
xopOIIIO a.nanTHp088Hbl K no.n3CMHOtt )l(H3HH CJienymOHKH, pOIOU.lHe pe3uaMH, H30-

J1HpoBaHHblMH OT poroeott nOJIOCTit, H U.OKOpbl (Myospalax), o6pa6aTblB8IOlUHe fPYHT 
XOITHCTbIMH nepen;HHMH JianaMH. HacTOHlllHC XOMffKH B OCHOBHOM 3CpHOMHbl, no

JieBKH :JCe (nOJJ.ceMeAC'fBO AMcolinae) narpe6runcrr 6allee rpy61i1e paCTHTC11bHble KOpMa; 
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ncpempalOT HX UlC'llililMH 3)'6aMH C 8hlCOKMMH npHJMBTH'ICCKKMH KOpolOOlMH, Y HCKOTO

pblX - c HCOrpaHH'ICHHhlM pOCTOM, nOCKO./lbK)' JIHWCHhl KOpHCH. Ilec'laHKH (ceMeHCTBO 

Geroillidae, OK0./10 80 8H.ll08), HCKPYfTHble OOllBHJKHLIC f'PblJYHbl, 8HCWHC HaJIOMHHaJOunte 

Mblweit H l)'WKa.H'iHK08. 06HTaIOT 8 OTJ<PblTbDC JacylliJIH8hIX JiaH.llllla$rax A<t>PHKH H IOl'8 

A.lHH, 8KJIIO'lrul Cpe,nH1010 H UeHipaJibffYlO A3HJO. B OCH08HOM Je.JICHOSl.llHhl. 

0.!IHO HJ HaH6oJiee o6wHpHblX ceMeHCT8 - MblWHHble (ceMeHCTBO Muriclae; npH

MepHo 400 8Hll08 c Maccoit 10- 500 r). B Ho80M C8eTe MhlWHHhlX 3KOJIOrH'leCKH 

JaMemaJOT MHOro'IHCJICHHble XOMRK08hlC. MblWH H KphlCbl aKTH8Hbl 8 CYMCpKax H 

HO'lblO, JHMHCH CIDl'IKH He HMClOT. BhlCOKOOJI0.!108HTbl, 6onee .llJIHHHOHOn1, .llJIHHHOyxM 

H .llJIHHHOXBOCThl, 'ICM nOJIC8KH. IlO'l'peMRlOT )IQ{8CYfHblC H KMOpHHHble paCTIITeJibHhle 

KOpMa, KOpeHHble Jy6bl c KOPHRMH H 6yrop'laTOH KOpOHKOH. HaH60Jiee HJ8CCTHbl .!10-

M088.SI MhlWh (Mus musculus), JiecHhle, nane8hle MhlWH (Apodemus), o6blKH08eHHble 

JCpblChl (Rattus). 
,UHK00pa3bl - JCpYrlHblC, 'IHCTO pacnrren:bHORJIHhlC rphlJyHhl UOKCnOl'O C11o:lKCHHSI, 38-

IUHIUCHHble npeo6pa3088HHblMH HJ 80./lOC Jq)ynHhlMM HrJlaMH. 3ro MaTYpC>HaTHble JBepH, 

.118.lOlllHC OD.HH noMfr 8 ro.zzy. HblHe HX npH'IHcn.RIOT K .!18YM Hepo,ncreeHHblM rpynnaM. 

Bo-nep8b1X, 3TO Ha3CMHble 80CCMb 8H.ll08 CeMeHCTBa Hystricidae (c MaccoA TeJia .!10 

27 Kr), HaCeJIRK>UlHe TCWible ofirracTH CTaporo C8eTa, 80-BTOphlX, 11 8Hll08 aMepH

KaHCKHX .!1HKo6paJo8 ceMeitcTBa Erethizontidae (Macca .!IO 18 Kr), npHcnocofuleHHble 

K JiaJaHHIO H np080.!UllllHC 8CIO )l(HJHb Ha .llepe8MIX. 

B IO)l(HOaMepHKaHCKOe ceMeitcTBo C8HHK08hle (Caviidae, 15 8Hll08) noMemeHhl 

JeJICHOSl,!lHbiC J8epbKH c xapaKTCpHblM OMHKOM MOpcKOH C8HHKH ( Cavia parcel/us), 
Ho, KpoMe Toro, 6oJiee KPYOHble, .llJIHHHOHorHe, 6era10mHe Hano.llo6He Jaitue8, HO 

KOpoTKOyxHe - poll Mapa (Dolichotis). B OT.lleJlbHOe ceMeACT80, 6JIHJXOe K npe.llhl.lzy

lllCMY, 8b!JleJieHa 80.llOC8HHKa, HJIH KanH6apa (Hydrochoerus hydrochoeros; Macca .IlO 

80 Kr), - caMblit JCpynHblit C08peMCHHblit f'PblJyH. CymeCTByeT eme HCCKOJibXO aMe

pHKaHCKHX ceMeAcTB c TaKHMH HJ8CCTHblMH npe.llCTa8HTeJIRMH, KaK JCpynHhle <f>pyx

TOAAHhlC npeKpaCHO 6eralOUlHe arym (Dasyprocta), o6KraTeJIH KaMCHHCThIX CKJIOH08 

H ocrenHCHHblX pa8HHH WHHWHJIJlbl (Chinchilla), nOJI)'BO.llHasl HYTPIDI (Myocastor), 
ueHHblH nywHoA J8epb, aKKJIHMaTHJHpo8aHHaR 8 TJ>OOHKaX H cyfuponHicax CeeepHoA 

AMepHKH, E8ponhl, 3aKa8KaJLR, Cpe.llHeu AlHH. 

HaKoHeu, JaCJI)')KH8alOT ynoMHHaHHR 3eMJieKon08hle (Bathyergiclae, .IlO 15 8K.ZJ.08), 

o6HTaTeJIH a<t>PHKaHCKHX nyCTblHb IO:iKHee H BOCTO'IHee CaxapbI. Oco6eHHO ceoeo6pa:i

Hhl a.llaJTTaUHH roJiblX JeMJTeKonoB (Heterocephalus), re.JIO KOTOphlX .n.eikT8HTeJlbHO 

nOJCphlTO JIHWb pe.!IKHMH 8H6pHccono.no6HblMH 80JIOCK3MH, TeMnepaTYPa noHIDKCHa 

(32 °C). IlpH nOMOUlH KOM'eA H peJU08 OHH polOT .llJIHHHble paJ8eTBJICHHble HOpbl c 

MHOl'O'IHCJICHHhlMH KaMepaMH, 8 KOTOpbVC rrpo80JUIT BCIO )l(HJHb. CeMeAHaR rpynna 

8 HCCKOJlbKO .l1CCRTK08 oco6eA opraHHJ08aHa BOKpyr C.!IHHCTBCHHOA paJMHO:>k.aK>UleA

CR caMKH (6oJiee KpynHoit) no THJTY MYPa8bHHOA CCMbH. IlOTpeMRIOT KaJIOpHAHhlA 

paCTHTeJibHhlH KOPM (JIYK08HUbl, KOpHe8Hlll8), UlC'IHble JY6hl 6yrop'laThle, HX 'IHC.JIO 

y MHOfHX COKpallleHO. 

01'ptlA 3ai4~paaHwe (Lagomorpha) 

Pa.JJIH'lalOT .n.sa ceMeAcTBa c 59 8HJJ.aMH. PacnpocrpaHeHhl ecec8enrn, 38 HCKJIK>'le

HHeM Ma.u.aracKapa, 3oH.llcKoro apXHneJiara H A1iTapKTK.ZJ.hl. Hacemi:ior paJHoo6paJHhle 

MeC'T006HTaHIDI OT TYHJlPhl JlO TPOOHK08. 3y6hl 6eJ KOpHeit, c nOCTORHHhlM pocTOM. 



Ha Mecre ICJlblKOB o6wupHaR .llHacTeMa, e eepXHeA 'ICJIK>CTH ecTb .llOOMHHTCJibHaJI 

napa peJuoe, npHMblKaK>WaR C38.l1H K rnaeHblM. XapanepHbl KpynHble ywHble paKo

BHHbl H o6paweHHble B60K fJlaJa . .ll;ul nepeeapHBaHIDI ICJleT'laTKH c6pa:JKHBalOT ee B 

orpOMHOA cnenoA KHWKe npH OOMOWH CHM6HOHTOB H c HeHJ6e)l(}{blM B OO.ll06HblX 

CJiyqaJIX OOBTOPHblM nponycKaHHeM npO.llYKUHH ct>epMeHTaTopa qepe3 nuweeapH

TeJlbHblA TPaKT (Konpoct>arnH). Jl8.llOHH H 00.llOWBbl OOJIHOCTbK> noKpblTbl wepCTbK>. 

BeDyr O.llHHO'IHblA o6pa3 )l(HJHH (3altUb1) HJIH o6paJyJOT .llOBonbHO IUIOTHble noceneHIDI 

(nHuzyxH, KPOJIHKH). OrKpblTOJKHBywHe BH.Llbl POJK.llalOT ,lleTeHblWeA xopowo pa3BH

TblMH (MaTYJ>OHaTHble BH.Llbl), a Te, KTO HC0Mb3YJOT y6e)KHwa, - roJiblMH H CJJeOblMH 

(HMMaTYJ>OHaTHble). 

IlHWYXOBble (ceMeACTBo Ochotonidae) npe.aCTaBJieHbl e.LIHHCTBeHHblM po.llOM nu

WYXH (30 BHllOB MaccoA .llO 350 r, HanpHMep, ceeepHaR numyxa Ochotona alpina, puc. 

179, 23); pacnpocTPaHeHbl e EepaJHH, CeeepHoA AMepHKe H CeeepHoA Act>puKe, e 

npe.aropbRX H ropax .llO BblCOTbl 6 TbIC. M, HC0Mb3YJOT y6e)l(Hwa (nonOCTH B pocCblllJIX 

KaMHeA HJIH HOpbl), HMeK>T B OCHOBHOM .llHeBHYK> aKTHBHOCTb. y MHOfHX xopowo 

paJBHTO Jeyx:oeoe o6weHHe. CywaT H JanacaJOT ceHo e He6onbWHX CTOJKKaX (OTCIOJl8 

BTOpoe HaJeaHHe rpynnbl - ceHOCTaBKH). 

3aAubl ( ceMeACTBO Leporidae) npucnoco6JieHbl K 6b1CTpoMY 6ery, HX Ja.llHHe HOrH 

HaMHOro .llJIHHHee nepe.llHHX. CyMepe'IHble H HO'IHble BH.Llbl, MHOrHe poK>T HOpbl 

(KJ>0.1lHKH). B noMere 2- 8 .llereHblweA, HHOr.lla - .llO 15. 3uu-6emnc (Lepus timidus, 
MaccoA 3-5 Kr) 8,llaOTHpoeaH K MHOfOCHe)l(}{blM 3HMaM }'MepeHHOA H Tae)l(}{OA JOH. 

Opuo6peTaeT K 3HMe 6enb1A Mex, HMeeT oco6o CHJibHO onyweHHble CTOObl .l11UI 6era 

no PblXJIOMY CHery. 

°'PSIA npwryH'IMKM (Macroscelldea) 

EzulHCTBeHHoe ceMeAcTBO IlpblryH'IHKOBble - 15 BHllOB c MaccoA Tena 30-440 r. 
,npyroe HaJBaHHe - CJJOHOBble JeMJiepoAKH - QTPWKaeT npucyWyJO 3THM )l{HBOTHblM 

BblTJIHyYyK> rH6KyK> MOP.UO'IKY B BH.Lle xo60TKa, KaK y KOPOTKOyxoro npblryH'IHKa 

(Macroscelides proboscideus, puc. 179, 24). XapaKTepHbl TaJOKe KPYilHble maJa H 

ywHble paKOBHHbl, .llJIHHHble Jianbl H XBOCT. 8HewHe HanoMHHaK>T TywKaH'IHKOB H 

TaK JKe nepe.neuraK>TCJI PHKOWeTHPyK>WHM 6eroM. B CTOne cpaw.eHHe KOCTCA 06-

paJyeT ueeKY. 

IlHTaK>TCJI npeHMYllJ.eCTBeHHO HaceKOMblMH. HacCJUIK>T paJHoo6paJHble 6HOTOObl 

CeeepHoA H IOro-BocroqHoA Act>pHKH OT OTKpblTblX creneA H caaaHH .no TponH'lecKHX 

Jiecoe. AKTHBHbl e .nHeBHoe HJIH c}'Mepe'IHOe epeMJI. ,AereHblWH poJK.llaJOTCJI JPH'IHMH, 

B WepC'l'H, paJBHBalOTCJI 6blCTpo. 

nPOHCXOJKAEHHE H 3BOAIOl.IHOHHAR HC10PHI 
MAEKOnHTAIOUIHX 

OocKMbKY MJieKonHTaJOWHe HeooMHeHHO 3aJIHMaJOT eepXHK>K> cryneHb Ha 3B01UO

UHOHHOA JieCTHHUe 003BOHO'IHblX, MO)l(}{O 6blJIO 6bl .n}'MaTb, 'ITO OHH npOHCXO.nJIT OT 

K.aKOA-TO nporpecCHBHOA BeTBH pemHJIHA, o6oco6ueweAcJI B cpaBHHTCJlbHO He.LiaBHee 

BpeMJI (PHC. 180 ). Ho B .neACTBHTCJlbHOCTH npe.aKH MJieKOOHTaJOWHX Ha'laJIH ceoe 380-

JIK>UHOHHOe PlllBHTHe ewe B cepe,D.HHe Kap6oHa OT BeCbMS npHMHTHBHlilX penTHJIHA, y 



PHc. 180. CxeMa cllHJ10reHHH 1aepoo6pa3Hwx pel1TllllHI • 
MllCKOnHTBK>WHX: 

1 - OC!IHKOJa&pW (Pelycosauria), n~CT88HTC1lb - JUIMCTpO.llOH 
(Dtmetrod011); 2- p&C1ll'l'CllbHOll.llHble .llHUHHO.llOKI'bl (Dicynodon
tia), n)>ellcta&HTC/li. - JCaHHCMcAcplUI (Kannemeyeria); J - rop
n>Honcw (Gorgonopsia), n)>ellcta&HTCJ'lb - JIHUcHonc (Lycaenops); 
4 - UHHOllOHTW (Cynodontia), n)>ellCTllBMTCJlb - TJ>MH8KCO.llOH 
(Tltrinaxodon); 5 - MHoro6yroP'laTble (Multituberculata), n)>ell
craBHTC111> - U11UIQllYC (Ptilodus); 6 - paHHCC MJICKOOHTIUOWl!C, 
flPCllCTaBMTellb - wopratfYKO.llOH (Morganucodon); 7 - QllHOnpo
*Wthle (npoelCHJIHa :zaglossus); 8- C)'M'l&Thle Mctatheria, Marsu
pialia (roptu.dl KcHrypy Macropus robustus); 9 - JUiaucHTapHYe 
Eutheria, Placentalia (CON.II G/i.J H3 OTpQa l}>Wl)'Hlll, Rodentia) 

... 
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ICO'l'OPYX HaMCTHJICR CHHanCH,llHhlR cnoco6 pe.ayKl.lHH nOJCpOBHOl'O naHUKPR I'OJIOBhl. 

3Ty rpynny CHHancH.ll Ha.JBaJIK nCJIHKOJaspaMK (Pelycosauria; PKC. 181, A, E), a see 
o6wHpHoe 061.eJJ.KHCHKe, npKHHMaeMoe MHOntMK aBTOpaMK 3a OTJJ,CJlbHbdt KJiaCC a.M

HKOT, - 3Bepoo6paJHhlMH penTHJIHRMK (Theromorpha). IlepBOHa'faJibHOe BblllCJICHHe 

nCJIKK03aBpoB Ha tt>oHe aM$H6KRHWX npez:tKOB MOrJIO 6b1Tb pe3yJibTaTOM ananTaUKK 

K nHTaHKJO KpynHoR Jl06bl'leR. 3To nepsble HaCTORWKe XKWHKKK cpeJJ.K aMHKOT. 

K KOHllY Kap6oHa K oco6eHHO B Ha'laJIC nepMK rpynna nperepnCJia 6ypHb1R pacuBCT 

<t>opMoo6paJoBaHKR K C03Jlana 6orayYJO <t>aYHY (6onee 170 ponos). K 3TOMy speMeHK 

cymecTBeHHO pacwKpKJICR ananTHBHhlR JJ,HanaJOH nCJIKKOJaspoB, HO 6oJibWHHCTBO 

HX o6KTaJIO Ha cywe, nHTaRCb pacTHTe.JJbHOR K )l(JfBOTHOA naweR. B Ha'lane nepMK 

AOMKHHPYJOweR rpynnoR cTaJIH XHWHhle nCJIKKOJaBphl, TaKHe KaJC Sphenacodon H 

Dimetrodon (pac. 181, A), KpynHhle :lKHBOTHhle, no 3M ll.JIKHOR. 

Bo MHOntX OTHOWCHKRX nCJIHKOJaBpbi OCTaBaJIHCb JlOCTaTO'IHO npKMHTHBHblMH 

ll.JIR penTHJIKR: KX KOHC'IHOCTK 6b1JIK WKpOKO paccTaBJICHbl, BHCO'IHaR RMa 6bl.Jla 

He6MbwoR, a cicynoBaJt ..rcyra - wapoKoR K MaccasHoR. Ho Jy6hl nCJIHKOJaspos 06-

HapYJKHBanK Ha'laJibHblC 31'3Ilbl llK<t>4>epeHuKpoBKH: Ha npez:t'ICJIJOCTHhlX KOCTIIX OHH 

HBnOMKHaJIK pe3Uhl; Ja HKMK llJJIK napHhle KJihlKH, HO KOHH'ICCKHC WC'IHblC 3}'6b1 CDlC 

He 6YJ1K npacnoco6.neHhl K nepexeshlBaHHJO nawa • 

.ll;IR IlCJIKKOJaspos 6hlJIO xapaicrepHO OTCyTCTBKe H3BCCTHOR y MHOTHX HK3WHX 

TCTpanoJJ, ywHoR Bhlpe3KK Ha JaJJ.HCM KpaJO KpblWK qepena (CM. pHC. 110, ,l(, 16), 
JCOTOPa.R npe.nnOJIO)ICHTC.llbHO B03HKKaJla Ha MCCTC 6pb13ra.JlbUa, BMewana 6apa6aHH}'IO 

nepenOHJCY K JaHKMaJia flQlV(OJVllllCC nOJIOJKCHKC ll.JIR nepeJJ.a'IK BK6pauKR c nepe

nOHKH qepe3 cmpeMR (PYJJ.HMCHT nonsecKa - hyomandibulare) Ha BHYfPCHHee yxo. 

y 3THX paHHKX CHHancH.ll no npK'IKHaM, CBRJaHHblM c TeXHHKOR o6pa6onrn KOpMa, 

'ICJIJOCTHOR cycras pacnOJiara.JICR O'ICHb HK3KO, KpynHoe cmpeMR TRffYJIOCb K HCMY, 

KOHTaKTKpoBaJ"IO c 1'8QOpamHOU K CQll./leH06HOU KOCTIIMK. BoJMO:lKHO, OHO nepenaBaJ"Io 

BH6pauKK c rpywra '1Cpe3 HKXHIOJO 'ICJIJOCTb (ceRCMK'ICCKHR CJIYX). YnOMRHYfbIC BhlWe 

(c4>eHaKOllOHTHble) nCJIKKOJaBpbl (KaK K 6o.JJee IlOJJUiKC 3Bepoo6pa3HblC peJITHJIKK) 

HMCJIK Ha Hapy:lKHOR cropoHe y211osou KOCTH TaK HaJblBaCMyJO om0i!Hymy10 n.tUICmUHK)' 
(pHC. 181, E, 13), KOTOPa.R TOHKHM K WHpoKHM rpe6HeM BhlCTynaJia OT Hapy:lKHOR cro
p<>Hhl KOCTH, pacnMaraRCb napaJIJICJibHO eC OOKOBOR nosepXHOCTH. KaK npe,!UIMaralOT, 

non HCA HaxOJJ,KJlaCb B03JlYWHa.R nOJIOCTb, B03HKKaBWa.R KaK BhlilR'IKBaHKe KaHa.Jla 

6pb13faJibUa. 3Ta B03JlYWHa.R K.aMepa Il03BOJUUia OTOrHyTOR IDiaCTKHKe KOJie6aTbCJI, 

nQll.llaBa.RCb JJ.aB.lleHKJO JBYKOBOA BMHbl, K Morna c.nyJKHTb peJoHaropoM. TaKHM o6-

p830M, O'ICBH.llHO YJKC y nCJIKKOJaspoB qyBCTBHTC11bHOCTb K 3BYKOBblM KMe6aHKRM B 

BOl!zyXC 6YJ1a npffYPO'leHa K 06.naCTH 'ICJllOCTHOl'O cycrasa, TCM CaMblM HaMCTHJIHCb 

npe,!UIOChlJIKH K <t>opMKPOBaHHIO 3,llCCb cpeJJ,HCfO yxa. 
y MHOfHX nCJIKKOJaspos, npeJJ,cTaBKre.neR pa3HblX CCMeACTB, Ha CilHHHOR C'I'O

p<>He cymeCTBOBaJia KO:lKHa.R CKJiaJJ,Ka, COCilKHRBWa.R He06bl'laRHO BblCOKKe (JJ.O I M) 

OCTHCTble OTpOCTKH l)'JIOBHlllHhlX noJBOHKOB, OT IDIC'ICBOI'O no.Rea K no KpeCTUOBLIA 

OTJJ,CJI. Ilpff'ICM y HCKOTOPblX neJIKKOJaBpoB (Edaphosaurus) 3TH OCTH HCCJIK KOpOTKHe 

nonepe'IHO opKCHTKPOBaHHhle BblCTynbl. 8hlCKalblBaJIHCb p83HblC npeJJ,nQlJOJICCHHR 

OTHOCHTCJJbHO HaJHa'ICHHR 3TOl"O cnapyca•, HO corJiaCHO HaK60Jiee y6e.n.HTCJibHOA 

sepcKK, CKJiaJJ,Ka KMCJia 6oraTOe KpOBOCHa6xeHKe K MOfJla arpaTb BaJKHYIO POJlb B no

BellCH'ICCKOR repMoperyJUIUKK nCJIKK038Bp<>B IC8K OpraH perynHpyeMOl"O IlOrJIOlllCHHJI 

TCIDia KJIK, Ha06opO'I', TeJ1JlOOTAa'fK. 

B pairneR nepMK Ha cMeHY nCJIKK038BpaM npKWJlK HX 6o.Jlee nporpeccHBHhle no

TOMJCH - 3sepoo6pa3HYC pcrrrHJ(KK (Therapsida), KOTOphlC ~ CTaJIH JlOMHHKPYJO-
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Pac. 181. Mop4>a/ronNecJCHe oco6eHHOCTH HeKoropwx 3sepoo6pa.3HMX perrrHJJHA: 
A - CKeJleT nCllHKOJaepa Dimetrodon; /; - qepen llHMe'IJ>OllOHa; B - qepen llHl..lHHOll.OHTil (Dicynodon); 
r - 'ICpen roproHonca Sauroctonus; Ji - CKCJleT UHHO.!lOHTa CynognathUS (llJIHHa 'lepena .11.0 75 CM); 

J - 31U7183HH'IHIUI KOCTb; 2 - JIOOHU. KOCTb; J - CJCyJIOBlUI KOCTb; 4 - npen..no6H8JI KOCTb; 5 - CJIClHBll 

men.; 6 - HOCOB8JI men.; 7 - npe!l'IClllOCTHBll KOCTb; 8 - eepXHC'ICJIIOCTHWI KOCTit; 9 - 3)'6HU Koen.; 

10 - nonepe'IHIUi KOCTb; J J - KPbUIOBHJlHaJI KOCTb; l 2 - nepe.aHeKJIHHOBH.!Ufasl KOCTb; l J - OTOfHYTU 

nnaCTHHKa yrno&oll KOCTH; u - yrJIOBaJI KOCTb; J 5 - CO'lJICHOBHaJI KOCTb; 16 - Ha,izyrJIOBlUI KOCTb; J 7 -
Dll,llpaTH8ll KOCTb; J 8 - KBa.!lp8TiiOCJCyJIOB8JI KOCTb; J 9- eepXHeKpbVIOBHJlHBA KOCTb; 20 - nepe.aHeyuIIWI 

men.; 21 - 'lemyfNllTUI Koen.; 22 - BeHCtfHYA orpocro1C 3)'6HOl!i ICDC'l1I 

111eA rpynnoA. IlpHMepHO 38 40 MJIH JleT or ~eA nepMH .llO Cpemtero TpHBCa OHR 

,ll&JJH COTHH BH.ZIOB. 

XOTJI cpe.nH TepancH.D. 6YJio aeMaJio BhlCOKocneuHaJIH3HpoB&liHblX paCTitTeJildlo

JUlHhlX cpopM, B OOnbWHHCTBC 3TO 6hlJIH XHUJ.HKKH, npHH8,MC:lKaBWHC K 38Cpo3y6HM 

penTHJIHJIM, HJIH TCpHO.llOHTaM (Theriodontia). 

y TCpanCH.Ll omozHymaa nAacmUHKO ymoeoA KOCTH BblpQeHa lHa'IHTMl.HO 

CHJlhHCC, H CC 3Ha'ICHHC KaK MapKCpa 06JiaCTH BOCITPHJITIUI 3BYKOB H3 803.!cyXS n<>,n
TBCP.lK.WlCTCJI e1i1pll)l(:CHHblM e pa3HOA cTeneHH nQllpaJ.!leJICHHCM HHJKHeA 'leJIJOCTH Ha 

.IUl8 omcna, HCIIpo11HO CBJ138HHhlX MeJalY co6oA. 3ro KPyIDUUI 3)'6HU KOC'l1> H pacnOIH>-

> 



Jemn.dt Il038JlH HeC KOMJIJICKC He6o.Jn.WHX «IlOCT,!lCH'l'IUIWfliV(• ICOC1CA - C()lll]ICHOBHU, 

ymoBaJI, H8,llyfJIOBaJI H ew.c .!lBC IlOKJ>OBHhlC KOCTH. KBa,npaTHasl KOCTb phlXJJO CB.R3a.H8 

c qepenHoA KOpo6KoA, BMCCTe co CTpCMCHCM, OHa BXO.!lHT B KOMllJICKC o6pa30BaHHA, 

npennOJJOJKHTC1lbHO nepC,!la&aBWHX KOJJe6aHH.R BffYIPCHHCMY yxy. 
TaKHM o6paJOM, npC.!lnonaraCTcJI, 'ITO JHa'IHTeJlhHhlA Ha6op cKeJienn.ix 3JleMeH

TOB, BXO.!lHBWHA y npe,!lKOB repancn.n B COCTaB 'leJllOCTHOro annapaTa, OKalaJICJI BO

B11C'ICH y HHX B cQ>epy JCpaAHe BDCHOA a.nanTaUHH - Q>opMHpoBaHH.R cpe,!lHero yxa. 
3$$eKTHBHOe )"laCTHe 3THX KOCTCA B nepe.!la'le JB}'ICOBhlX KOJie6aHHA TPC6oeano HX 

nO.!lBIDKHOCTH OTHOCHTeJlbHO MOJroeoA KancyJihl H Jy6HoA KOCTH H TeM caMhlM Q>ax

TifllCCKH paJpywano OOllJ.YIO KOHCTpYKUHJO 'ICJJIOCTHoro annapara, YHaCJIC.!lOeaHHyIO or 

paHHHX aMQ>H6HA H ooxpaHeHHyIO OCTanhHhlMH TCTpano.!la.MH. B pelyJihTaTe e JIHHHH, 

BC.lIYlllCA K MJICKOilHTaJOIUHM, cQ>opMHPOBaJiaCb HHaJI KOHCTpYJCTHBHaJI OCHOBa 3TOI'O 

annapaTa. Bcne.!lCTBHe no.!laTJIHBOCTH phlXJIO cKpellJICHHhlX MC:lK.llY co6oA KOCTHYX 

3JICMCHTOB B ofinaCTH 'ICIJJOCTHOfO cyCTaBa OH He MOf npC,!lOCTilBIISITb HJDKHeA 'IC1IIOCTll 

H3.nC}KHOA onopbl, Heo6XO)lHMOA AJJJI CHJJbHOro C}K8THSI )l06bl'IH 'leJllOCTRMH. 

MHorHe 3eepoo6paJHble penTHJIHH, o6paJoeaewne WHpOKHA eeep BhlMepwax 

rpynn, HCil0Jlb30BaJIH B OCHOBHOM ropHJOHTaJibHhlC, npo.!lOJibHhlC .!lBHXCHHJI H ycH

JIHJI HIDICHCA 'ICJJIOCTH. 

HanpHMep, pacnrrenhHOJl.ll.HhlC JIHUHHO.llOHThl (Dicynodontia), cyIUecreoeaemHe c 

no:111.HeA nepMH IQ}KHOA AQ>pHKH .!lO KoHua TPHaca, 6hUIH eecbMa paJHoo6PaJHhl no 

paJMepaM H CTpOeHHIO TC11a, HO HMCJJH .!lOBOJJbHO IlOCTOSIHHhlC nponopUHH qepena HJ-

38 YHHKaJibHOA cneUHaJIHJaUHH POTOBOI'O annapaTa (pHc. 181, B). BHCO'IHaJI ofinaCTJo 

'ICpena 6hUia y HHX YMHHetta; a CKYJIOBaJI ll}Ta npeepaweHa B WHpoKYJO ropH30trrallh

H}'IO IlOJIKY, OT 06eHX CTOpoH KOTopoA eepo.RTHO Ha'IHHaJIHCb 'leJllOCTHhlC MhlWUhl, 

opHeHTHpo88HHhlC, cy,UJI no KOH$HrypaUHH 'lepena, IlO'ITH ropH30HTa.JlbHO. Or JyOOB 

'18WC ecero OCTilBa.JUlCb JIHWb napa rnneprpoQ>npoeaHHblX BCPXHHX KJihlKOB, ()qCBHJl.HO, 

anepC,!lH o6e 'ICIJIOCTH HCCJIH KJIIOBOBH.nHhlA poroeoA noJq>OB. qCJJIOCTHOA cyCTaB or

JJH'laJICSI npo)lOJibHO pacnuzyroA cycraBHOA noeepXHOCTblO Ha HHJKHeA 'ICIJIOCTH. Ee 
peni.eQ> CBH.nCTC.llbCTByCT 0 cnoco6HOCTH K WHpoKOMY 803BpaTHO-nOCT}'JlaTC11bHOMY 

CKO.llb:ACCHHJO, npH KOTOpoM OCTphlC JIC3BHJI poroelilX 'ICXJIOB Ha 'lemocTIIX MODIH pe33Tb 

paCTHTCJibHhlA MaTepHaJI. 

,ApyrnM npHMCpoM a.narrratlHH K HCnOJJb3088.HHIO npQll01IltHJilX JlBHXCHHA H ycHJDdt 
HHJKHeA 'leJllOCTH HJ-Ja OCJiafineHHJI 'ICJJIOCTHOro cycraea MOryr CJJy)KHTb npC,!lCTaBH

TCllH TePHO.!lOHTOB, roproHonchl (Gorgonopsia) - .llOMHHHPYJOWHC XHWHHKH IlC>.lllHCA 

nepMH (pHC. 181, I'), OXOTHBWHCC11 Ha KPYflHYJO .!lo6blqy. y HHX CHJlbHO BhlCTyJlaJIH 

HIDKHHC KJihlKH, a WC'IHhle Jy6hl, KaK H y .!lHUHHO.llOHTOB, 6hUIH CJ1a6hl H.11H OTcyT

CTBOBaJIH. 3y6Hasl KOCTb HMCJJa .llJlHHHhlA BCHC'IHhlA OTPOCTOK (22, MeCTO KpeIDICHHJI 

pacn011araeweAc.R IlOJanH 'ICJJIOCTHOA MhlWUhl) H BMecre c KJ>yDHhlM KJihlKOM Hano

MHHaJia f-o6pa3HhlA 6aropHK, 'ITO IlOJBOJljJJIO 3THM :JKHBOTHhlM 3Q>$CKTHBHO paJphl

B8Tb .!lo6bl'IY peJKHMH npo.!lOJihHhlMH PhlBKaMH (HJJH, BOJMOJKHO, cepHJIMH phlBKOB, 

HCn01lb3YSI HHJICHHC KJlhlKH B Ka'ICCTBe BH6poHHCTp}'MeHTa). 

B HalfaJie TPHaCa roproHoncoe BhlTCCHHJlH .!lPYfHC, 6ollee JipQ!lBHHYfhlC XHIIUIHICH -

IlHHO.!lOHThl (Cynodontia), Henocpe.!lCTBCHHhle npC.!lKH MJICKOnHTalOWHX. IlpaB.11.a, 

«M8MMaJIHJaUHSI» (cTaHOBJieHHe THilH'IHOA Jl)JSI MJICKOilHT810WHX opraHHJaU:HH) 

npoHCXO.llHJl8 napaJIJICJJbHO B HCCKOJlbKHX BeTBRX (6onbWHHCTBO KOTOPhlX OKaJaJIOCb 

T)'JlHKOBhlMH), T8.X CKa33Tb WHpoKHM Q>poHTOM. qepen UHHO.llOHTOB 6hlJI, KaK npaBH

no, HHJKHM HJ-38 MaJiblX PaJMepoe roJIOBHOro MOJra, HO ()qCHb WHp<>KHM, IlOCKOJibK)' 

NOUlHhlC CKYJIOBhle .llYfH 6hUIH CKJUd{O BhlfHYl'bl B C'fOPOHhl, o6paMJUIJI 38110J1HCHHhlC 
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MYCKYJlatyp<>lt o6wHpHble BHco<IHYC OJCHa. MycJC}'JlbHYC BOJlOKHa TJUfYJIHCb Ha Be· 

HC'IHhlit orpocTOK HC TOIIbl<O CJa.mt: H H.3HYJPH - or qeperrnoR K0p06KH. HO H Cttapy)l(H -

OT cJcyJioeoR ll)'I'H. B xo.n.e 3e01110UHH coeepwKJiacb nepeopHeHTilUIUI nOCJieJtHeR MY

CKYJibHOR nopUHH - 06JlaCTh OTXO)l(JleHHJI ee BOJIOKOH OT 'lepena pacnpocrpaHHJiaCb 

enepC.n. c qewyA'laTolt KOCTH Ha CJCYJIOBYJO H .llaJKe Ha eepxHe'leJIJOCTH}'IO, 'ITO .nano 

eR cnoco6HOCTb TIIHYTb HIDKHIOIO 'leJIIOCTb eeepx H enepC.n.. TaK eoJHHJOla 60.JibWaJI 

xeeaTeJibHaJI MblWUa (MacceTep), cnoco6HaJ1 ypaeHoeecHTb HanpaBJieHHYJO HaJaJJ. 

COCTaBJIJllOIII)'IO ycHJ1HJ1 npHMHTHBHoA (apxaH'IHOA) qacTH MYCKYJiaTypbl (BHCO'IHOA 

MWWUbl) H BMeCTe c Helt TJIHY'fb HIDKHIOIO 'ICJIIOCTb TO'IHO eeepx, KaK 3TO Heo6XQllHMO 

JIJJJI o6pa6oTKH IlHllleBhlX OUbeKTOB lllC'IHblMH 3y6aMH (T. e. JIJJJI xeeaHIUI). 

B JO::«.Hoact>pHKaHCKHX naneoHTOJioIWJecKHX MarepHanax HJ paHHero TPHaca ct>oHo

eoA rpynnoA (T. e. OOKJlbHO npe.n.C'raB.JleHHOA) 6blJIH UHHOJI.OHThl HJ pon.a Cynognathus 
(pHC. 181, JI; D.OCJJOBHO cco6a'lbR 'ICJIIOCTb•) c THilH'IHOR .II)IJI roro epeMeHH Jy6HoA 

CHCTCMOA XHIUHblX :lKHBOTHlilX H C pCllbCCl><>M HR CK)'JlOBOA .ayre, IlOJI.TBCpQaK>lllHM 

cymecreoeaHHe Maccerepa. 

PaJBHTHeM Maccerepa KOMneHCffPYeTCJI HeyKJJOHHOC OCJiaMCHHC JaJIHero OT,llCJia 

HIDKHeA 'leJIIOCTH H KBaJJ.parnoA KOCTH, HC cnoco6HblX npe.a.OCTaBHTb He06XOD.HM)'IO 

onopy KPYfiHOA Jy6HoA KOCTH. KpoMe Toro, 8 JIHHHH, ee.n.ymeA K MJleKOUHTalOUlHM 

(K8K H 8 HeCKOJlbKHX cneno OKOH'IHBWHXCJI JlHHHJIX), Jy6HaJI KOCTb npHo6peTaeT 

HOBYJO, HeJaBHCHM)'IO onopy Ha oceeoA qepen (a HMeHHO, Ha qewyA11ayYIO KOC'ID) -

o6pa3yCTCJ1 BTOpH'IHblA, HJIH Ma.MMa.JlbHblU, 'leJllOCTHOA cycne. 

8CUKHble HJMeHeHIUI npoH30llIJIH TaK::«.e 8 pacnOJIO:lKeHHH H crpyicrype napHlilX KO

He'IHOCTelt repHOD.OHTOB. B OTJlH'IHe OT TaKOBblX y neJIHKOJaepoe renepb KoHe'IHOCTH 

pacnOJIOJKHJIHCb no.n. yYJIOBHUleM :lKHBOTHblX H JaHJUIH napacarnTTaJibHylO nnOCKOCTb; 

JlOKTeeoA cycTae oKaJancR Hanpae.neH npRMO HaJa,ll, a KOJieHHblA - enepC.n.. Coor
eeTCTBeHHo 3TOMY H3MeHHJiacb H ct>anaHroeaJI ct>oPMYJ18 IlaJlbUee. K010pWI Ha 06eHX 

KOHe'IHOCTIIX npHo6peJia OD.HHaKOBblA BH.ll - 2. 3. 3. 3 H 3; Ta.KOR OHa OCTaJl8Cb H • 

ICOHe'IHOCTSIX coepeMeHHblX MJieKonHTalOIUHX. 

6Ycrpb1A Mopct>OJiorH'leCKHA nporpecc repHOD.OHTOB 8 Ha'laJIC TPHaca HeBOJlhHO 

JacTaBJUleT Ja,ll}'MaTbCR, a He y HHX JIH enepeble cct>opMHpoeancR xapaKTepHblR JIJJJI 
MJieKommuoll.lHX BOJIOCJIHOA noKpoa? He OHH JIH nepeblMH CTillIH BblKapM.llHBaTI> CBOHX 

JleTCHblWeA MOJIOKOM H HCUOJlbJOBaTb npeHMymecyea fOMOROTepMHH? 

q'J'06bl OTBCTHTb Ha 3TH eonpocbl Ha naneoHTOJIOrH'ICCKOM MarepHane, cymecrsyeT 

JIHlllb OJI.HH nyTb - IlOHCKH KOCBCHHblX D.OBOJJ.08 8 IlOJlbJY BOJM~blX nporpeccHBHYX 

llOCTIOICCHHlt 3THX JKHBOTHYX. 

PewaioIUHMH apryMeHTaMH e 3TOM CJI}"lae Moryr CT8Tb creneHb pa.JeHTIUI BTOplftl

Horo KOCrnoro He6a y TepHOJJ.OHTOB, ct>opMHpoBaHHe y HHX BTOPH'IHOI'O 'leJIJOCTHOI'O 

cycTaea H, COOTBeTCTBeHHO 3TOMy, BOJHHKHOBeHHe paJJIH'IHblX eapHaHTOB :lKeea

TCJlbHblX Jy6oe. HaKoHeu, BaJKHblR KPH'I'CPHA npHHaJl.lle:lKHOCTH nepexo.nHblX ct>opw 

)( MJJeKOilHTaJOIUHM - 3TO YCTaHOB.nCHHC JJ.Hct>Ho.noHTHH BMeCTO IlOJIHct>HOJJ.OHTHH, 

:xapaicrepHoi\ Jl1UI aMct>H6HA H perrrHJIHlt, T. e. OI'pllHH'ICHHe CMCHJICMOCTH Jy6oe TQJihJCO 

JlByMSI Ha6opaMH. 

Ha npHMepe nptmCTaBHTCJleA peueHTHlil (coepeMeHHYX) rpynn MJieKonHT8lOUlHX 

He'IJ>Y.nHo y6e.nHTbCJI, 'ITC> BTOpH'IHOe He6o, pallleJUUI .nblxaTCJibHble H nHmeeapHTCJib

Hble KaHaJlbl, nOJBOJUleT :lKHBOTHOMY .nblWaTb HenpepblBHO H npH nepe:lKeBblBaHHH 

IlHIIUI, H npH cocaHHH M0110Ka • .KcTaTH, H Jl1UI roro, H J1Jl1l .llpyroro HYJl'Hbl MRI"JCHC ry6y 
H noJIBWKHhlA RJblK. A norpe6HOCTb e HenpepblBHOM JlliOOlTCJlbHOM pHTMe CTaHOBHTCK 

HMnepaTHBOM TQllbKO npH HeOOXOJlHMOCTH nOJJ,llep:.aHIUI DOCTOJIHHOlt TCMnepaT)'pW 



1'2118. flOCJI~ee .m; H~OCTHmfMO 6e3 HCilOllbJOBaHHR CpellCTB cj)H3J111eCKOA TCpMO

pery.11.llUHH, KaK, HanpHMep, nO.!lKO:llCHble HaKOJlJleHIDI :llCHpa HJIH BOJIOCi:IHOA nOKpOB. 

IlpaBJla, nepeoHa'lMbHO BOJIOCbl MOfJIH nOSIBHTbCSI B poJIH OCSl3aTCJlbHhlX aHTCHH. 

KBJC BH6pHCCbl. 

TaKHM o6paJOM, Mopcl>ocf>HJH01101'11'1ecKaJ1 opraHH38UIUI MJieKOmmuolllHX e 3Ha'lll

TC1lbHoA Mepe .!lOJDICHa 6Wla CJIO:lKHTbCi:I yxe Ha ypoeHe cpenHero TpHaca y rrpo.llBHHY'flilX 

TCpHO.!lOHTOB. Ilo THny pa3MHO:lKeHHi:I OHH, BCpOSITHO, 6WlH ewe SIAUeKJianywHMH, 

nOCKO.nblCY c tpHaca BC.!ltr ceoe Ha'lano c&Ma.R npHMHTHBHa.R rpynna coapeMeHHblX 

MJieKonHTIUOWHX - OllHOnpoxO.!lHble. 

KaK nOKaJblBaeT HCKonaeMblA MaTCpHM, y npHMHTHBHLIX TCpailCH.!1 Ha'laJia Me-

3030SI BTOPH'IHoe KOCTHoe He6o O'l'CYfCTBOBaJIO. Ho K cepC.!lHHe tpHaca OHO nonyqaeT 

mHpoKoe pacnpocrpaHeHHe y caMblX P33HblX n~cTaeHTCJJeA BblCWHX repHO.!lOHroB. 

l>oJiee TOfO, ewe B tpHaCe IlOSIBHJIHCb tpaBOSl.!lHble TCpanCH.!lbl - .llHUHHO.!lOHThl (CM. 

c. 437), KOTOpblM .MJl nepeeapHBaHHSI paCTlfTCllbHOCTH (co c6paJKHBaHHeM KDpMa npH 

Y"13CTHH CHM6HOHTOB) TaJOKe BCCbMa :lKCJIBTCJlbHOA 6Wla TCilJlOKpOBHOCTb. 

B OJlHOM O'leHb BaJKHOM OTHOWeHHH TpHaCOBble TCpHO.!lOHTbl npaJCJ'HlleCKH He npo
JlBHHyJlHCb ene~ - KBJC YJICC YJIOMHHaJIOCb, HX roJlOBHOA M03f 6Wl OTHOCHTCllbHO 

MM. 

6ypHblA nporpecc <PaYffbl TCpanCH.!l HB'IHHMCSI B X0110.!1Hb1X KJIHMaTH'leCKHX 30-

Hax, HCilhlTblBaBWHX RllHSIHHe J(llKHO-fOH.!lBaHCKHX Jie.!lHHKOB nepMCXOfO nepHO.!la. 

Il03TOMY COJJJ.aHHe Mexa.HH3MOB IlO.!l.!lepxaHHSI nOCTOi:IHHOA TCMnepaT}'Pbl TCJla 6WlO 

a,pIITauHeA K CyWeCTBOBaHHIO B .!1Han330He HH3KHX TCMnepaT}'P: 3TOA UCJIH CJIY)KHJI 

H •napyc• nCJIHKOOaBpoB, H wepcrHblA nOKpOB, H BbllcapMJIHBaHHe .!lCTCHblWeA MOJJO

ICOM, H Bbl.!lCJieHHe MO'leBHHbl npH OTcyJ'CTBHH .!le<PHUHTa Mam, a TaJOKe H llOBOJlbHO 

HH3KHA ypoeeHb OnTHMaJibHblX TCMnepaT)'P, xapaicrepHblA .MJl ecex 3BeponO.!l06HblX, 

ecJIH CY.!lHTb xori:i 61>1 no TCMnepaTYPe TCJia coepeMeHHbIX MJieKOnHTaJOWHX. TaK, y 

coepeMeHHblX MneKOnHTaJOWKX HOpMaJJbHIUI TeMnepaTYPa TCJla qawe ecero eap&H

PYCT B npen.CJiax 36- 38 ·c, TOf.!la JcaK y llTHU - B n~CJiax 40-43 ·c. llmr 6ophf5bl 

c neperpeBOM 3BeponO.!l06Hble MOfJIH paJBHT& MHOfO'IHCJleHHble IlOTOBble :lKeJIC3bl, 

TCnJioo6MeHHHK B HOCOBOA nOJIOCTH (CM. c. 399), Bblpa6oTaT& OC06ble cnoco6bl 

OXJ1aJK.L1:aJOll(ero ll&IXB.HHSI - IlOJIHilH03 (0.!lblWK}'). 

Il03TOMY xapKHA cyxoA TpHac Otca3a.llCSI KpaAHe He6.naronpIDITHWM MR 38CpoOO

pa3HblX (repanCH.!1), H K Ha'lany IOpbl OHH no'ITH nOJIHOCThlO HC'leJalOT H3 nan:eoHTO

JIOfH'ICCKOA JICTOnHCH. BhlMHpaHHJO TepancH.!l cnoco6cTBOB8Jlo TaJOKe npeCJien.oeaHHe 

3<f><t>eKTHBHbIMH 'ICTBepoHOfHMH XHWHHJcaMH H3 apxOJaBpoB. 3ro 6WlH TCKO.!lOHThl, 

OCBOHBWHe 6b1Ctpb1A 6er HaJeMHble KPOKO.!lHJIH, paHHHe po.!lCTBeHHHKH llHH03aB

poB. 

Ha npou:xeHHH nOCJICJlYIOW.HX 80 MHJIJIHOHOB JieT MJieKonHTaJOIUHe no'ITH He 

OCTaBHJIH HCKOnaeMblX CBH.!lCTCllbCTB ceoero CyWeCTBOBaHHSI. Te HeMHome naneoH

TOJIOfH'leCKHe HaxO.!lKH, 'ITO 6WlH co6paHbl B ropHJOHTax IOPbl H MCJia, n03BOJUllOT 

JIHW& npH6JIH3HTCJl&Ho CY.!lHTb 06 Hx 06.n:HKe H 6HonorHH. O'leBH.!lHO, e no epeMJ1 

OHH 6hlJIH BeCbMa M8JIO'IHCJJeHHblMH. Cy.llR no coxpaHHBWHMCi:I 3}'6aM H ct>parMeHTilM 

CKCJJCTil, B 6o.n&WHHCTBC CBOCM 3TO 6hlJIH MCJIKHe cl>opMbl, mrraewHeci:i HaCCKOMblMH. 

Ilo-BHIDIMOM}', OHH o6HTaJIH B rycTblX B.JIIDKHblX JICCax, KOTOpblX H36eraJIH JayponCH.ll.bl, 

H BCJIH npeHMYIQeCTBCHHO cyMepe'IHblA H HO'IHOA o6pa3 :llCHJHH, JcaK H 6oJI&WHHCTBO 

COBpeMeHHblX MJieKOilHTalOWHX. Ho noxoxe HMeHHO na :lKH3H& H3roee OKaJanac& 

MOWHblM CTHM)'JIOM x paJBHTHJO y HHX COBepWCHHblX opraHOB o60HSIHHSI, c.nyxa. 
OCSl3aHIDI H napa.nne.m.HO - roJlOBHOl'O M031'8. 



IlOCJieu;OB8Te11Wfocn. aJl8lTl'llBHYX npeo6p830BaHKI, BeflYlllHX K cPoPMHPOBaHHIO 

xapaKTCpHOro llJUI MJICKOnHTaIOlllHX cpe.n;Hero yxa, JJ;OBOJibHO jlCHa. lh OTornyroA 

IVIaCTHHKH yrnoeoR KOCTH B03HH.KJIH KBK 6apa6aHHIUI nepenOHKB, TaK H paMKB MJI 
Hee (pHc. 182, 5). CotUieHoeHu KOCTb Ha KaKHX-To CTaJJ;HjiX npouecca roJKe Q>opMH

poeaJia 3a.ztHIOIO 'laCTb paMKH ( 7), a no:uc:e coxpaHHJia CB.113b c uempoM 6apa6aHHoA 

nepenoHKH, o6p830eae nyTb llJUl nepe.na'IH BH6pauHR qepe3 'ICJIIOCTHoR cycTae Ha 

KBallP8THYJO KOCTb H .n;aJiee no CTpCMCHH K BHyTpCHHCM}' yxy. B OKOK'laTe.JibHOM BH,llC 

y MJICKOnHTaIOlllHX yrnoeu KOCTb nOJiyqHJia H83BaHHC 6apa6aHHOU. 8o3HHKillHR Hl 

COtUICHOBHOR KOCTH ( 7) MOAOmO'lelC (malleus), npoH3BOJJ;HIUI XBartpaTHoR KOCTH ( 1) 
HtlK06Q/1bHR (incus) H cmpeMR O'ICHb MeJUCH, 'lI'O )'MCHbwaeT 06ycrroB11CHHOC HHCpUHeA 

yracaHHC nepe.naeaeMblX HMH KOJie6aHHA:. 

B caMOM KOHUC TpHaca OT OCHOBHOro 3BOJIIOUHOHHOro CTBOJia MJICKOnHTIUOllillX 

o6oco6HJIHCb OTHOCHTe11bHO IlpHMHTHBHblC Q>opMbl, nepeo3BCPH (Prototeria), npeu;

CTilBJICHHblC e coepeMeHHoR <t>aYHe Q!lHonpoxo.n;HblMH (Monotrernata). Hx HCTOPHR 

H3Y'fCHa O'ICHb IlJIOXO, nocKOJibKy rJiaBHblM HCTO'IHHKOM HHQ>opMaU:HH 0 p83BHTHH 

OTJJ;CJlbHhlX rpynn lBepeR j(BJlj(IQTCjl 3y6bl, KOTOpblX coepeMCHHblC OJJ;HOnpoxo.n;HblC 

JIHWCHbl. JIHWb y .nereHbllilCR yrKOHOCa B nepBblC HCJJ;CJIH )KH3HH nOj(MjiCTCjl reHe

paIJ:Hjl MOJIO'IHblX 3}'6oe, KOTOpble no ceoeR Mop$onorHH n0.llo6Hbl 3}'6aM TPHacoewx 

Multituberculata. 

CornaCHO .npyroA TO'IKC 3peHHSI (KOTOPBJI He 01'J)UCCHa Ha PHC. 181 ), nepeooeepH 

o6oco6JICHbl OT nomrnacca Theria eme c nMeo3ojl H npowJIH llJIHTCJibHblR caMo

CTOJITCJibHblR nyTb 3BOJIIOUHOHHoro p83BHTIUI. PC3yJibTllThl TOHKoro cpaeHHTCJibHoro 

aHaJIH3a MOp$OJIOrHH qepena (npeJK.n;e ecero, BHCO'IHOR o6JiaCTH H cpe.nHero yxa) 
)'K83bl88IOT Ha HX 6oJibWCC CXOJJ:CTBO c .n;HU:HHOJJ;OHTaMH H roproHoncaMH, HCJKCJIH c 

nOTOMUMH 6oJiee n03,!lHHX UHHOJJ:OHTOB. B TllXOM CJiyqae HX MO:lKHO paccMaTPHBaTb K8k 

nopo:JKD.eHHe Y.naJICHHoro KplUI roro o6wHpHoro Q>pmrra 3BOJIIOUHH repoMop$, Ha KO· 

ropoM p83eopa'IHBaJICjl npou:ecc MaMMaJIH3aUHH. Mo::tCHo roeopMTb 06 OTHOCHTe11bHOA 

JIH$HJIHH MJICKOnHTaIOlllHX, T. e. CYIUCCTBOBaHHH B HX COCTaBC .neyx 3BOJIIOUHOHHhlX 

JIHHHR. KoHC'IHO, OHH HMCJIH o6mero npe.zuca, HO 31'0 6wn: npe.D.TIWIOXHTC11bHO nJ>Cll

cr&BHTe11b ncnHK038Bpoe - ewe He 3eepb. 

IlJiau:eHTapHOC JKHBOpOJK.n;CHHC cQ>opMHPOB8.110Cb, nO-BHJlHMOM}', B MC1IOBOM ne

pHQllC. Bo BCRKOM CJI}"lae B BCpXllCMC110BblX OTJIOJKCHHJIX IlpHcyrcreyIOT CBH.llere.Jli.cTea 

1 .2 3 ·4 

. ! 

PHc. 182. Cxewa ycrpoACTBa HJDKHCA ·'ICJ'llOCTH p&HHtrpHacoBOA 3eepooy6oA peIITHJIHH UHHO-
.llOHTa Trinaxodon. BH.n cHap)'JICH: 

1 - KBa.llpllTIWI. ICOCTb c npHpocllleA CHapYJl(H JCBaJ1PllTJtOCK)'JIOBOA KOCTblCl; 2 - H&JzyrJIOBIUI ICOCTb; J -
BeHe'IHblA OTpOCTOK; " - 3)'6HaJI KOCTL; 5 - OTOmyraJI n.naCTHHJCa yrnoeeA: KOCTH; 6 - yrJIOB&JI xocn; 

7 - peTJ>Oap1111C)'JIJl))ffWA orpoc;TOIC CO'VICHOBHOI KOC1'I 



cyweCTBOBaHHA IlJl8UCHI'bl y C}'M'laTWX (MarsupiaJia, s. Metatberia) H IJJ181leKflPllHX 
(Placentalia), H1lH BblCWHX 38CpeA (Eutheria). 

KaK H .npyme :lKHBblC opraHH3Mhl, MJICKOnHTalOIUKC fiOJtBePJICCHbl npoueccaM ecre
CTBCHHOro BblMHpamu1. 0.nmuro no Mepe HHTCHCH$HKaUHH XOJRACTBCHHOA JlCJITC11b

HOCTH 'ie.n.oeeKa H oceoemui: HM ece 6cmee o6wHpHblX reppHTOpHA TCMnbl BblMHpattHJI 

MJieKonHTaIOIUHX JaMCTHO eoJpoc;rn. no.nc'iHTaHo, 'iTO c Ha'ian:a XVII H .no cepe.LlHHbl 

xx B. c JIHUa 3eMJIH HC'iCJJIO OKOJIO 40 BHJlOB MJICKOnHTaIOIUHX. B HaCTORlUCC epeMJI 

noJIHOC HC'fPCMCHHC yrpoJKaCT no KpaHHCR Mepe 120 BHJlaM 3BepeA. boJibUJylO poJlb 

B 3TOM npouecce CblrpaJI OXOTHH'iH'1 npOMhlCe.11, KOTOphlA 'ie.llOBC'iCCTBO npaKTHJCYeT 

c JIPCBHCAWHX BpeMeH. M XOTJI HCKOTOpble C'iHTalOT, 'iTO 'ieJIOBCK Mor 6h1Th nOBHHCH 

B npRMOM HCTJ)e6JICHHH, HanpHMCp, HCKOTOphlX BHJlOB KpynHhlX 6b1KOB, JIOIUMCA H 

llIDKC MaMOHTa, TPMHUHOHHbIC cnoco6bl OXOTbl 06bl'iHO HC HapywalOT CCTeCTBCHHOro 

6anaHca 'iHCJICHHOCTH JlHKHX JKHBOTHblX c yCJIOBIDIMH KX cyweCTBOBaJUUI H YMCpeHHOA 

KBOTOA HJ'bSITIDI HX HJ npHpoJlhl. Ky,na 6cmee JHa'iHTeJibHblA ywep6 HaHOCHT :lKHBOT

HblM npOMhlCCJI, nOCTaBJICHHblA Ha npOMblllLJICHHYJO OCHOBy. TaK, HCfi0Jlb30BaHHC 

coeepIIJCHHblX cpeJICTB .no6bl'iH JKHBOTHblX (HapeJHoro opYJKHR, KHT06oAHblX opy,nHA, 

pa3H006pa3HblX caMOJIOBOB H T • .n.), a TalOKe 6blC'fPOXOAHblX TJ)aHCilOpTHblX cpe.nCTB 

(cy.noe, BCPTOJICTOB, BCJ,!J;CXOAOB H T. n.) cnoco6Ho npHBCCTH K fiO'iTH IlOJIHOMy HC

Tpe6JICHHIO AIDKC MaCCOBblX BHJlOB 38CpeA B CTOJlb KOpOTKHC cpoKH, 'ITO CCTCCTBCHHOC 

eocncmHCHHe 'iHCJICHHOCTH nHx :lKHBOTHhlX craHOBHTCSI HCBOJMO:lKHblM. TaK, HanpH

Mep, Ha'iaBIIJHACR BO BTOpoA IlOJIOBHHC xx 8. npOMbIWJICHHblA npOMblCCJI roJiy6blX 

KHTOB (Ba/aenoptera muscu/us) - KPYTIHCAUIHX MJieKonHTaIOlUHX HaweA IlllaHCTbl - e 

ainapKTH'iCCKHX eo.nax npHBCJI K COKpaIUCHHIO 'iHCJICHHOCTH 3THX mraHTOB K Ha'iaJIY 

1960-x ro.noe 6o.nee 'iCM e 200 paJ. H TOJibKO renep&, nOCJie e.eeneHIDI no.nHoro JaJipeTB 

Ha HX .no6bl'iy, 'iHCJICHHOCTb roJiy6blX KHTOB Ha'iHHaCT MCAJICHHO paCTH. 

HeYMepeHHaJI, 6ecKOHTPOJibHaJI oxoTa e nOCJICAHHC IO- 15 JieT npHBO.llHT K nO'ITH 

nOJIHOMy HC'fPC6JICHHIO caAraKa (Saiga tatarica), .mKeApaHa (Gazella subgutturosa) 
H JCYJiaHa (Equus hemmionus) e cpenHeaJHaTcKHx rocynapcTBax, a TillOKC JIOCH (Alces 
alces), Ka6aHa (Sus scrofa) H KOCYJIH ( Capreo/us capreolus) e Jiecax cpentteA nOJIOCbl 

PoccHH. 

KaTaC'fPO<f>H'iCCJCYIO p01Ib HrpaeT pacnpocTJ)aHCHHC MOAbl, a 3Ha'iHT, H <t>aHTa

CTH'iCCKH BblCOKHC UCHbl Ha UIK)'pbl KPYfiHblX XHIUHHKOB (Hryapa, THrpa, Jieonap.na, 

pa3JIH'iHblX MCABCACA) HJIH CblpbCBblC MaTCPHaJihl (pora HOCOporoe, CJIOHOBaJI KOCTb, 

CCKpCTbl MyCJCYCHblX :lKCJIC3 H npoqee), HMCIOIUHC WHpOKOC npHMCHCHHC B npOHJBOJI

CTBC ,noporoCTOSllUHX xy.no:lKCCTBCHHblX HJ,!J;CJIHA HJIH Pa3JlH'iHblX CHM06HA Hapo.z:umA 

MCllHUHHbl. 

0.nHaKo caMyJO poKOBYJO p01Ib B IlOJIHOM HC'iC3HOBCHHH YfPOJKaCMblX HJIH HCXOllHO 

~ BHllOB 38CpeA HrpaeT npeo6paJOBaHHC HJIH IlOJIHOC pa3pyweHHC HX nepBH'iHblX 

MCCT006HTaHHA. TaK, HanpHMCp, pacnaIIJK.a ceeepoaMepHKaHCKHX npepHA HC TcmbKO 

cnoco6creoeana, HapSlllY c oxorott, 3Ha'iHTC11bHOMy COKPaIUeHHIO 'iHCJICHHOCTH 6HJO

Ha (Bison bison), HOH npHBCJia K IlO'ITH noJIHOMy HC'iCJHOBCHHIO JI}'TOBblX co6a'ICK 

(CYCJIHKOB, po.n Citellus) H qepHOHOroro xop&Ka (Mustela nigripes). 
B1i1py6Ka nepBH'iHhlX JICCOB AJISI npOHJBOACTBa APCBCCHOro yrJIJI - OCHOBHOI'O HC

TO'IHHKa 3HepmH JIJlll MCCTHhlX )k){TCJielt Ma,naracK.apa - npHeo.n:HT K 6b1CTJ>OMY H 



He06paTHMOMY )'HH'm>:ICeHHIO YHHJC8JihHYX nplq>QIUIYX coOOWCC'I'B 3TOl'O I'HI'8HI'CKOl'O 

OCTpOBa, B TOM 'IHCJIC K BhlMHpaHHJO MHOrHX BMJl.08 JICM)'J>OB (ceMetkrBO Lemuridae) 

H BHBepp (ceMeACTBO Viverridae). 

3arpHJHCHHe ropHblX peK Bhl3hl&aeT DOCTOJIHHOC COJCpaIUCHHC 'IHCJICHHOCTH H 6e3 
roro qpeJBhl'laAuo pe,llKOA nHpeueAcKoA BhlXyxOJIH ( Galemys pyrenaicus), a npo

MhlllJJICHHhle CTOKH B OJCpO 6aAKaJI B.llCJCYI' 38 co6oA MaCCOBhlA nanex 3H,IJ,CMH'IHOR 

6aAKa.JILCKoA uepnhl (Phoca sibirica). 
JIHWb 'laCTH'IHOA aJlbTCPHaTHBOA 3TOMY ry6HTe.11JoHOMY 803.llCACTBHJO 'ICJIOBCJC8 

Ha ,IJ,HK}'JO npHpoixy HB.llHCTCJI opraHH38UHJI npHpO.llHhlX JanOBC,IJ,HHKOB, JaKaJHHKOB 

H HaUHOHaJlbHhlX napKOB, a TalOKe npaKTHKa HCKyCCTBCHHOfO paJBC,IJ,CHHH pe,lllCHX 

JICHBOTHhlX B JoonapKaX c nOCJIC.llYJOIUCA peHHTpOJlYXUHCA UOJIY'ICHHOI'O DOTOMCT&a B 

ecTeCTBCHHhlC MCCT006HTilHHJI 3THX BMJl.OB, pa:JYMCCTCJI, TOJlbKO B TeX CJty'llUIX, KOl'llll 

no B03MOJKHO. 
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3nH.aepM&1lbHble CCHcopHYC 

llJIBXOJlbl SS, 84 
3nKJiepMHC 7, 22, 6S 
3nHCTJ>0ct>cA 249, 288, 301 
3nHct>H3 71 
:ihMOrHOCTHJIHll 14S 
3Jvoc4>eHOKllH&IA MOK 

231-233 

J()pcJCldl DepllOJ[ 64, t91 

.R3b11C. 76, 90, 94, 99 

.flH'IHHIC. 16, 24, 81 

.RAUCBO.ll 24, 81 

.RAua:HBOpoQeHMe 85, 124 

.RAucpollCJICKHC 8S 

.fl1to6roHOB opr&H 261 
RM u f lll'lelC.8 II 
- KeNnncepa 11 



YKA3ATE/\b PYCCKll1X HA3BAHll1V1 >Kll1BOTHblX 

Aaacmcoawe 348 
Allcrp3JIHACK8ll IUC)'Jl8-..llOr 156 
Allcrp3JIHAcK8ll 6hl'tbll IUC)'Jl8 156 
AraMoawe 270, 280 
Arynt 432 
Allcroawe 34 2 
Allcroo6pa:mwe 61, 331 
Alca.HToJu,i 59, 62' 189 
AlcaHTocrera 235, 236 
Ala:oJJOTJJI> 228 
AlcyJJ8-..llOMOBOA 156 
AlcyJJ8-MaKO 157 
AlcyJJ8-KllHblC8 156 
AlcyJJOXBOC'I'WC CK3Tbl 159 
Alcynw-ao66eroHnt 156 
AJIJJHraropoawe (ceweRCTBO) 287 
AJIJJOJaBP 292 
A.1li.6arpocw 180, 301, 341 
AM6HC't'OM8 228 
.AMepHIC8HCJC8JI K}'KW8 319 
.AMepHKllHCKHC aap8Hbl 261, 272 
.AMepHKllHCKHe rpH$bl 344 
.AMepHKaHCKHA n01100-6ecy11 271 
.AMHHOTbl 58, 242 
AM$Hacmmw 105 
AM$H6HH (=3eMHOllQllHHe) sa. 

197 
AM$HOOeHW 281 
AM$H)'Ma 228 
Alla6ac 184, 230 
Alluoll.!lll 284 
AllaMHHH 58, 242 
AllacnlfJlbl ( •6ecn~) 

102 
AllaTOJ1enHc 62, 102 
Att.zlcKHA KOH.llOP 344 
AllJGIJIOJaBpbl 292 
AHOllHCbl 271 
Affnlapx11 235 
Aff'lllaK038Bpbl 238 
All'loyc eaponcAclCHA 172 
All'loycoawe 172 
AnneH.llHK)'lUIPHH 28 
ApaaaHoo6paJHWe 168 
AprponerrrKJl.bl 228 
ApxeorrrepHxc 64, 335 
ApxoJaBpbl 286, 291 
AcmfJlOBblC 3MeH 285 

HP 
AcrpHJit.aOBblC 362 
AcUIWiH 22, 24 
ATJiaHTH'ICCKHA ocCTp 167 
AqlpHK3HCK8ll JMeeweAKS 342 
A$pHKllHCKHR 8HCT-pa3HKJI 343 
AqlpHKaHCKHA llAU«A 273 

liaAKaJU.CKllll Hepna 426 
6axJtaHOBblC 342 
6aH8HOBblC JlJII')'JDJal 2lJ 
liaHJlHK)'Tbl 417 
6ap8Hbl 430 
6apxaTHble TX8'1JOtH 362 
6aTPaxOJaBPbl 238 
.6enuoWHe nTHUbl 336, 432 
.6ereMOT o6WKHOBeHHwA 429 
.6ereMOTbl 429 
6e3.JICl"O'IHble C3JIBM8HJlpb1 223, 

225, 229 
.6eJHOnte aM$H6HH 64, 229 
.6encoawe 348 
.6eKaCbl 348 
.6enu 8JC)'Jla 154, 156 
.6enu TPllCOl)'3K8 359 
.6eJJH'fl>H 430, 431 
.6eJJKH 194 
.6eno6p!OXHA p!IOOK 350 
.6enorop.11wA KOJQllOA 354 
.6enyra 167 
.6enwA awyp 173 
.6eJJwA MellBCIU» 424 
.6epK)'T 334 
6ecKHJJeawe mHUW 294, 306, 

327 
6ecXBOC'I'We aM$H6HH 221, 225 
6ec'leJJIOCTifble 58, 101 
6ec'lepenHwe 6, 52 
6HJOHbl 430 
6Hcca 278 
6.naropoJlHWA QIJCHI> 430 
6o6poawe 430, 431 
6oAra 284 
6oKOlllCAHblC 'ICpenaxH 278 
DooOTHaJI 'lepenaxa 248 
60IJ1>W8JI nall.!lll 425 
6on1>wu wnopue8811 K)1CYllDCll 

351 
6oru.weHonte lt)'pbl 344 

60lli.woA rony6oA 1)1>U:.O 351 
60IJl>WOA neCTPwA J1ll'ICll 358 
6opo.11ancoawe 357 
6o'feHO'IHHKH 27 
6paxJtOJ8Bp 292 
6poHCHOCUW 373, 419 
6yjtBOIJ HH.llHACKHA 430 
6yjtBOIJbl 430 
6)'MCJI8Hf 284 

,,, .... 

6yp8JI BOJIOBbll rnHWl 362 
6ypeaeCTHHKOBble 340 
6ypeBeC"I'HHKoo6paJHblC J.40 
6ypoJy6Ka OOblKHOBeHHIUI 420 
6YJ>YH,llYKH 431 
6ypwR MCll.BC!lb 4 25 
6ypwA nenHKaH 342 
6ywMeAcrep 286 
6hl'IOK-6aTHfJ100H)'C 194 
6bl'fl>H IUC)'Jlbl 154 

Bani.awHen 348 
Bapanoawe 242 
8acHJIHCK 281 
B.11oaywKH 362 
8eepoXBOCThlC llTHUbl 64 
8enHKOIJenH8R .llCHHCOHJUI 285 
8eHUCHOCHb1R rony61> 349 
8eHUCHOCHblA xypaBJll> J46 
Bep6mo.noawe 429 
8ep6JllO.llhl 327 
BepereHHUB OOblKHOBCIDWI 282 
8epereHHUCBblC 282 
8epereHHHKH 348 
BepxoBKH 173 
8eCJioHOnte (rtTHUW) 228 
8eCJioHOnte JlJlr)'lllKH 198, 199, 

200 
8eCJIOHOC 168 
8eCJIOHOCOBblC 167, 168 
8eCTHMCHTH$epb1 50 
8eCTJ10TH8H8 64 
BHaeppoawe 425 
8HJiopor 373, 430 
8o66eroHroOOp83HblC 8IC)'Jllil 156 
Bo6na 173 
8oa.ocBHHK8 432 
Bo,zuiHoR nBC'I}'WOIC. 347 
8o.nk 424 



8onOKJDOH 362 
BonocaT8ll JIJlrylllltll m 
8on'IOK 93, 343 
8oM6atoawe 417 
8oM68n.I 417 
8opo6bH 298 
Bopo6bHIWI 3etiWDIM ropmoa 

349 
Bopo6bHHoo6pa:n1we 330, 331 
Bopo6wtHwe (c:eMeAcmo) 314, 

319, 362 
Bopo6bHHwA CW'Ddt 353 
8opoH 3S6 
BpaHoawe 318, 332 
BWAP8 OOWIOIOBC:llHIUI 425 
Bw.apoawe JeMJlepoltJCH 421 
Bwnb o6wKHOBC:HHU 343 
Bwxyxon• p)'CCKIUI 421 
BblOH OOWKHOBeHHbdl 151 
Bb!OHlil 173 
BwoPKOBWe 363 

ra6c>Hcm l'8JllDU 286 
faBIWJOBWe (ceMeltC1110) 287 
faBHaJIOBWlt KJ>OKOJUlJl 287 
fara OOWKHOBC:HHIUI J'40 
farapoo6pa.3Hwe 340 
f8Jlpo38BPW 292 
faruoKB OOWKHOllCHHM 280 
faruoKH 273, 275 
faruoKoawe :JMCH (COllOik:no) 

270 
fa3CllH 430 
fuaroawe 423 
fuanarocclCHlt nHKnllOI 341 
fueacnMJlbl (clllJleMon~ 

HWe•) 102, 105 
faJlCT)"IHHICM 349 
faHrcKHlt raaH8Jl 287 
faHoH.11Hwe pw6w 150 
fanepMJ1 272 
feKKOHOBWe 281 
feKKOHW 270, 281 
fenap,a,425 
fecnepopHHCW 367 
fM66oHw 424 
fimurrclWI uy.na 154 
fMnurrcKall MOllO'IOl"OllOll 

uy.na 157 
fMeHOBWe 425 
fMMHOT006pa3HYC 174 
fMMH)llW 420 
fMTapHHKOBwA CUT 159 
Th8AKH1t CIC8T 159 
f.n8JUt011o6We xaANIUllil 287 
Th8JUtOHOCWe JJtl)"IMe MWDJH 

422 
lHy 430 
f08UHH 319 
fOUOOfooe5paOle 319, 3SJ 

fOllOJIOXOP,llOllWC 6 
fooy()eo6p83HWe 349 
fony6H 349 
fOJI}l6HHWe 349 
fony6olt KHT 427 
foowe JeMJleKODbl 432 
fop6ywa 175 
foproHoncw 64, 437 
fopHJIJla 424 
fopHXBOCTIOI 360 
fop Hall TpllC01")'31CA 334 
fpa11TOllJITY 48 
fpe6HHCn.llt KJ>OKODIJI 287 
fpeMy'IHe 3MeH 272 
fpeMy'IHHKH 273 
fpH<l>oBaJI 'lepenaxa 278 
fpt14>w HOBOro CBeTB 318 
fpynepw 194 
fpW:JyHW 430 
i)'aHaK0430 
fyaxapo 316, 332 
fyceo6p83HWe 345 
l)cH 307, 346 

~aH CKIUIHcn.dl 428 
JlaMBHW 428 
D,BollKQllblwaBllle 67, 145, l6J 
JlayHor 281 
JlayH<>l!Q>Cawe 58, 63, 102 
.llaYnanu HeccMJI 277 
.llaYna.nwe .neHHBUM 420 
LlBYpe3uoawe C)'M'lll'Jwe 417 
)lByporalt JCallaO 356 
.llayxQIIKH 281 
.llBYxuseTHu nemw.KlUI 285 
JleB11TMn011CHYA ~HeHoceu 

419 
JlCJJ b<l>HH-6CJ!o6oruta 426 
Jlenb<l>HHOBWe 426 
,lbceltpBH 441 
JlH8.lleKTOMopcpw 288 
JlHancMJlbl 290, 291, 292 
JlHaTpHM8 367 
JlHKo6p830BWe 4JO 
JlHKo6p83W 432 
JlHKo6pa.3W 8MepKKIUICICJle 430 
JlHH038Bpbl 64 
JlHllJIQDOK 292 
JlHUHHOJIOHTW 439 
lliiHHHOKllJOBWe exH.l1Hbl 416 
lliiHHHOKpw.nu uy.na 157, 158 
lliiHHHOHOrHe CUKHKlf 283 
JlHeaHwe XHWHMJCH (lll'IOlY) 334 
Jlonro!UITW 424 
JlOMOBIUI MWUib 432 
JlOMOBWlt CW'f 333 
JlpeaecHwe Maww· 285 
JlpeBHeHi!6Hwe llTMUbl 336 
JlpeBHHe ITl'HUW 335 
.QpellOllaW 359 

APo3a,oBWe 360 
~Hn.1349 
AP<>ct>HHwe 347 
Lly6oHOC 319, 362 
,llwlBOll TBCMIUIHACXMA 417 
JlJOroHb 427 
JlirrenKH 357 
,llirr.noawe(ceMeltCTB0)357 
,llirr.noawe nonyrajAHICH 350 
,llirrnootipa3Hwe 357 

EaponeltCKIUI KOPJOWIC8 174 
EaponeltcKall pe'IHaJI MHHOra 99 
EaponeltCKIUl PY'fl>CBIUI MHHOl'8 

100 
EaponeltcKU pl>DIBll noneBD 431 
EaponeltclWI XHMepa 160 
EmtHwe 420 
ExH.zuta 416 

lKa6a-ara 222, m 
.:iKa6a-nOBH'I)'Xll 223 
)KaBopoHxoawe 359 
.:iKaxo 351 
.)l(sa'IHWe napt10JCOrlVl'JIYe 373 
Ji(cnHa ('ICPHWlt .llRTCll) 357 
Jl(cnTo6pJOXHlt noooo 285 
Ji(cnrony3HK 282 
~D.eawlt iurren 358 
)Kepex 173 
JiKep.IUIHKH 222 
)i{ff BopO.llllUWI JllllepKUa 280 
)l{ff.nan.e 283 
)i{ffpatt>w 431 
:li(ypaB.Tleo6p83HWe 346 
:Jl(ypaB.TIHHwe 346 

3aaponQllbl 292 
3aaporrrepHJ11H 291 
3aAueawe 398 
3aAueo6pa:JHwe 342 
3aAuw 344 
3apllHKH 318, 360 
3allu-6CJll!K 433 
3Belll.O'ICT 147, 151 
3BepH 58, 380 
3aepooy6we pelTTKllHH 436 
3ac:poo6pa.3Hwe penTHJDIH 435 
3CJleHa11 'lepenaxa 278 
3CJleHywKll OOWKHOBeHIWI 362 
3eMJJeKonoawe 431-432 
3eMJ1epoltK8-nHrwelt 418 
3eMJ1epoltKoawe 420 
3HMOPQ.11KOBWe 356 
lnaTOKPO'JOBWe 421 
3Meemeltxoawe 342 
3MeH 285, 286 
3weHHOUielUI 'lepenaxa 278 
3MeH-llltuecnw 270 
3onorHCT1Ul Ma6yli m 



3y6atwe ICHTW 426 
3y6an.1e Imfllhl 36 7 
3y6<1BTOKJIJOBhlC icyponllllCH l4S 
3y6<1BTOKJIJOBWA rony&. 350 
lyAKH 348 

H6~pa281 
H6HCOBhlC J.42 
HrnoKWCHe 18, 43 
Hrpytuca OOWJCHO&eHHM 424 
HIJIBHOBhlC (CCMCACTBO) 280 
HryaHQllOH 292 
HIJIBHw 269 
}f311)6pi. 412 
HrlHCThlA nphlf)'H 169, 231 
H.nOB8ll lMCll 274 
Hrl&HBll pw6a 168 
HMneparopcxHA nHJOWH J.41 
HH.Z1eAxoewe 345 
HHonBHUHPHhle (- ferepoCT-

paXH, •PalHouomto~) 
102 

HJ)6HC 425 
HcnonHHcKHe KOlOJlOH 354 
HCOWDIHCKHA mmt6pH 355 
Hxrao31lBpw 291 
HxntomepHrHH 291 
HX'l'HoPHHChl 367 
Hxntocrera 235 
Hxntocrel'1!JIW 64 .< 

1'a6aH 374, 441 
Ka8Ka3CIWI araMa 248 
Kacy 346 
Kal)'aHw 421 
K.a.lapKH J68 
K.B3yaPoBhlC 337 
Kalyapoo6p83HWe m 
Kalyapw 336 
K.8AMBHOB8ll lllUCPlllUl 211 
K.aAMBHOBhlC 'lej)Cl18XH 278 
K.aAM8Hhl 287 
K.aApw 311 
~351 
Kanno 350 
Kan:BH 425 
Kanyra 167 
Ka1n.uHxop.aaTw 50- S2 
KaM6ana MOHce. Ml 
Kaic6anw 185 
KaMeHKH .J60 
KaMwwCBKH JUI, 360 
KaMhlWHHU8 347 
KaffHhl 430 
KancJCHA AOlll'OHor 431 
KanropHHOMOJ>4'hl 281 
Kafl)'UHHOBhlC 424 
Kapucan:425 
KapAKHMOBhlC 361 
KaPKBM&I 367 

KapinocolMUI C)'MWJU Mllll'a·~ 
KapH038BPhl 292 
Kapnoo6pa.JHwe 173 
KapxapKHoo6paJHMe 1S7 
Kacmca 426 
KacnKACKlUll M-Ora 99 
KacnHACKHA rononamd l'elClllOll 

277 
KacnHACXHA nonoo 285 
l<.aTpBH ( XOlllO'lllll BIC)'Jlll) 109 
l<.aTpBHo00p83HhlC 157 
Ka4JpcKHA Pol"llTld IMJllOH 356 
Ka.wanOT 426 
Kaaxma PooeH6epra 223 
K8aKwB-IC)'3HCU 223 
KaaJCwH 223, 227 
KJicnHJI (KpacHOlltlUDDd 

TKB'IKX) 362 
Ke.iJ.PoBKB 315 
KeHrypoewe 418 
KeHrypy 385, 410 
Kera 175 
KKBK 318, 337 
KKBHOOp83HhlC 337 
KHni.u 172 
KKcrenepwe 161 
KJrrdcJCHA aJVIJlnn'Op 286 
Klm>B811 axyna I S6 
Klm>rJl8B 343 
KJrroo6pBJHhlC 293 
KKwe'IHQllhlWllWJIC 32-J.4 
KJJi!C'r-eJJOBKlt 318 
Knecrw 332 
KJIHHOOpJOWJCH 173 
Knoa'IHWe 413 
KnJOllOIOllOBJiS c-~> 

275 
IC.nlOBOpllJIW 170 
Koalla 417 
Xoaroewe 424 
KoBPoBhlC BK)'llhl lS6 
KoxHCT1U1 'lepenua 278 
Koonw 430 
Ko3ozl.oeoopB3KWe 353 
Ko3QllOA OOhlKHOllCHHJd 354 
KonH6pH 293, 311, 354 
KonK6pK-11'1CJJICA 355 
KonnHUhl 342 
Konlo'lllTBll Hepna 426 
KoMQllCICHA BBpaH 282 
KoH4'YUKyCOpHHC335,3.56 
KoH&KH (lmlUbl) 360 
Kopannoewe aclUIJUil 285 
KoponCBCKBll lMCll o6wJcHO...• 

HBll 285 
KoponeecKU IC.06pa 274, 215 
KoponeecKHA nHTOH 244 
KoponllokK 358 
Kopocrcni. 347 
Koponcor;pwnue...,... 353 

Koponcorw11ur nHozyxa 331 
l<.opoTJcOWCpcrahlA BON6aT 417 
KopJOwKoo6pa3HlalC 174 
KocTHCTWe p1a161a1 137, 145 
KOCTHony1111pHwe 172 
KOCTHoXplltueeble 16S 
Kocntwe r&HOIUllal 168, 191 
Kocntwe pw6w 137, 145 
KocyJIJl 411, 441 
KO'llUlo3BBpw 281 
Kowa'l&K425 
KowKH 279, 425 
KowKOnQllooHwe XHJ1'1Die 4lS 
Ko3JrH (JcyXyUUCH) 352 
Kpaxcoswe 345 
KpanHBHIUC o6WICJIOllCHIDdl J6I 
KpanKBHHKOBblC 360 
ICpanqBT&ll polOUWI .lllll'JlllU 

241 
KpacHOOPIOXHA TpHTOH 222 
KpacHOrJ183alf KBBIWI8 227 
KpacHoronoewA rurre.n 334 
KpacHorpy.awA CKpYTOXBOCT 339 
KpacHOCDHHHBll C8llll1ol8HJQJa 

223, 224 
KpB'IKH J48 
Kp1A8U(KC eopo6worwe 359 
KpoxOJlKl!OBblC (ceMeACTBO) 2871 
.KpoxQllJVfW 81, 253-287 
KpomtKH 433 
Kponlf'IHA 6aJtlDRyr 417 . 
KpoJIK'lbll. COBB 352 
l<.poHWHCDbl 348 
kpor 375, 421 
kporoe1o1e 420 
KpoxanH 319 
KpyrnoronOBKH 275 
KpyrJIOHOCblA MaBylmlE 318 · 
KpyrnoJ)OTble 58, 87, 101 
){pyrJIOll3W'lffblC 227 
KphlJJBHbl 422 
KplalJIOJU6epKble 32, 42 
KpblCHHllll 3MCll 284 
Kp1o1c1o1 o6wXHo&eHHble 432 , J 
Kyxa6appa 356 
Kyxywu-nQllopollJllDt 352 
KyxywKH 351 
)(yxywJC006pa3H 35& ;i I 

kynBH 441 
kynKJCH 347 
kyJIHKH-copoJCH 341 . I 
kyR&H 425 . I 
Kypoe.11 277 I 

kypoo6p83HWC 344 
lqicxyooawe 417 

Jla6KPKHTOBWC 184 
Jla6KpKKTOAOHThl 238 
JIBM8HTMHbl 427 
Jluraoo61)UH11e uym,r 1S6-. 



.llurueTIOlk 6-24 
Jlacica 424 
JIBCTOHOnte 42S 
JlllC'TO'IJCOBWC 360 
J18TifMCpfUI 14S, 161 
.lies 42S 
JICMMHHl"H 431 
Jlewyp BllpH 423 
JleMypW 423 
JlCHKBUW 397, 420 
Jieonap.noBU JUll)'WK& 242 
JienHJIOJaBpw 279, 291 
JienroJl8JCTK11H.llhl 2n 
JlCCHWC MWWK 3S6 
JICTllJOUlHC JUll')'WKH 228 
JlenuoWHe 11111epw 292 
JlC'l)"IHC llPBKOHW 27S 
Jlet)"fHC MWWH 422 
Jlet)"fHA llPBKOH 280 
.llenrnt 413 
.lle111173 
Jlll&JIHCW 281 
JIHHCAH&ll ICOllJO'IU arylHa 211 
.llllpOXBOCT 3S8 
Jl11cHA IC'J3'j 418 
JIHCHUB OOWICHOBeHHU 371 
.llorrepxe.a 278 
JIOllCHOHOl"HC JVCH 284 
.llonacrenepwe ("' MRc11CM110-

naCTHwe) 161, 190 
.llonaroHoc o6wJCHoseHHWA 380 
JlopKCBWC 3Sl 
.llococeo6pa:JHwe m 
.llococH 11S 
.llow&,llMHWC 429 
.ll)'Ha-pw6a 141, 187 
.ll)'lt>apb 19S 
.ll}"lenepwe 164 
.llwcyxa 347 
.llllrywica-6wx. 241 
.11RJ')'WKB-KPll6ocu. 221 
.llllrywkOpOl'lil 354 

MalC8.KH 424 
M81C8.1C-pel)'C 424 
Mll.IUlJI 6pOH30BU IC)'K)'DIU 

3SI 
Manu awm. 343 
MBHnicroswe 42S 
M81£t'OBWC CICllTH 160 
Mapa 432 
Mapa6y 343 
Mapn.1w1CH 424 
Mapn.1wicoawe 424 
Mara-MllT8 278 
MC!lBCllCbll 424 
MC!lOY1C83'fKKOBWC 3S8 
MC!lRHIC8 o6WKHOBCHH8JI 284 
MewkOporoo6p&JHwe 171 
MewONa'l'WC npwryHW 430 

MHJCCHHa o&.ooloMHHM 101 
MHKCHHW S8, 87, 98 
MHHOl"H 89 
MHpHICHHW 424 
MHCCKCHilCKHA 8Jl.lfHI'llTOp '287 
MneicommllOWHe (=3&epH) S8 
MHoroJ«a6eJ>HHK006pa3KWC IS1 
MHoronep 150 
MHoronepoo6p83HWe 142 
MHoronepw 167 
MooO/leHonte 429 
MOllOTOroJIOBU 8KYJUl 157 
MQ/IOX 280 
MoHapxoawe 361 
MoplK 42S 
Mo~Hwe426 
MopcKaR HryaHa 271 
MopcKaR MKHora 99, 101 
MopclWI CBHHIC8 432 
MopcJCHe :JMeH (ceweltcno) 215 
MopcKHe Hrnw !SJ, 183 
MopcKHe JIK.11HH SO 
MopclCKe 'fepenaxH (celldcno) 

270, 21S 
MopcicoA KOHCK 142 
MopcKOA KOT 1S9 
MopcicoA neonap.n 426 
MoxxoHontlt CW'l 333 
MypaBbC!lhl 420 
MypB.BbCJIOBICOBWC 3$9 
MypeHw 171 
MyxO/losu-necrpymu 361 
MyxOJ1osicoawe 361 
MWWHHWe432 
MArxorcnu -1epenaxa 279 
Mancoruwe 'fepemw1 (c:ewat-

CTBO) 279 

llaAK.nacc Pw6w 109 
Hll3CMHWC no3BOHO'IHJale 

( ==T CTpanQll.bl • 'leraepoHo
nte) S8, 61 

HllHllYo6p83Hwe 337 
HaceKoMOJIJIHWC 282, 420 
Hacro11WHe Jllll)'WJCH 22S, 221 
H&CTOllWHC COBbl 3S3 
HaCTO!llllHC )')ICM 284 
Hacro11wHe 11wepKUW 282 
HeorHaTW 367 
HenapHOKOnwni:we 428 
HenOJIHooy6we 419, 420 
HHJlbCICHA KJ>OICQD.K.11 270, 287 
HOB03CJlllHJl.CKllA KPH90KlllOllYA 

lYCK 348 
HoBOHi!6Hwe l1TKUW 340, 367 
Hosonepwe pw6w 168, 191 
HocaTWe XMMepw 160 
Hocoporoawe 428 
HyrpHR 432 
06e3wut:w 397 

06e3bllHW Y3KOJIOClle (Craporo 
CBC'J"B) 424 

06e3b11Hbl UJHpolCOHOCYe 

(Hosoro Caera) 424 
060JIO'IHHICK 20, 27 
0BCRHICOBblC 361 
0ntereJIKH 27 
0D.HOH0311.pCBWC S8, 102, 104 
0.llHOnpoxQ!lJIYe 387, 413, 439, 

440 
OJepH&ll JlllryllJ1Cll 228 
()JcyHb oowKHoaeKHJ.dt 1n 
0JICHbH 430 
0JICHblCH 430 
Onyweawe 342 
OJU1nica 3S8 
OtulaTpa 431 
0noccyMOBWC 417 
OnoccyMw 417 
OpaffryraH 424 
Opnw344 
Op.rurxoswe CUl'1il 160 
Oce-rposwe 167 
Oce-rpoo6p113HWe 14S, 16S, 167 
0crapHOICJlll)neoMop$a 171 
Ocrcor11occoMoP41w 169 
OcreocrplllCH ( cKOCTHOnaHIDIP-

KWC•) 102, IOS, 106 
OC'rpoMOPllllR JUll)'WKll 222, 224 
OweAHHKOBU Ko6pa 28S 
OweltHHICOBWC nycnlHHWC 

HcyaHW 28S 

llaaHaHW 424 
IlaJIBMC!lCH 34S 
IlaneontllTY 334, 367 
IlaneOHHCICH 64, 16S, 191 
flaHroJIHH 6eJlo6plOXJdl 423 
flaHroJIHHW 423 
IlaHTepa 42S 
IlBHUHPHHKOBWe COMW 174 
flaHUHPHOICOXHe 102 
IlaHUHPHWC pw6w 62, 23S 
JlaHUHPHWC wyKll 64 
IlapaMHKCHHW 101 
IlapapertTHJIHH SB 
IlapHoxonwni:we 429 
flaCTylllKOBWC 346 
fl&CT)'IllKOBWC igypllB1IJI J46 
Ilayxoo6P113HWe o6e3WIKW 424 
IleB'fHC aopo6W1Hwe 3S9 
fleKapH 429 
IleJ111nt'fCCDll 6oJlwuepcna 

axyna 154, 1S6 
IleJIHKllHOBWC 342 
IlMHKllHoOOPllJHWC 341 
IleJIHKOlllepW 64, 288 
IleneJ1bH&11 ceMHJKB6epHM 

IUC)'Jlll IS6 
IlepBJMtoporwe lPlllOl'HWe 49 



0eptl038epM 4l3, 4l<l. 4'40 
OepBOJTTHl.UI 367 
Oepencn o6WXHOMIODd 344. 
OCCKaPH 173 
0CCO'IHIOCll J48 
0CC'IBHKll 432 
0CC'IBHYC IUC)'JIW 1.56 
0C'IHKXOBWC 359 
0KJIOHocoo6palHWC I.SI 
0KllopYJJ:oo6pa3HYC 159 
0HHrBHHoo6P83HWC 341 
011na 225 
0HOOBYC 225 
IllfPllHWI 149, 173 
filfPCHCACICIUI Bwxymla 442 
OHTOHY 284 
0H1TOBWC 359 
IlHTYJ>H&COJWl 102 
OHIUYXH 331 
0Hlll)'XOBYC 433 
OIUIBKOl)OT liyprepa 101 
OIUIBKopOTYC MJW:HHlll 101 
finllJIYH'{HKH 348 
0nacntHOJU6epHWC 154 
OnaueHTllpHYC 418 
11JtameHOCH811 axyna 157 
finl.ll.ICHOCHU JllUCPHUA 280 
finCJHOJUJ)Y 291 
llJulOJaBpY 291 
OnOTBa 149 
Onantopo111e 371 
llmolOUWICJI Ko6pa 2iS 
0or&HKOofipa3HWe 340 
OoroHocl>oPw SO 
OQllKOBOHOChlC 422 
IlOOBOHO'IHWe ('lepelUDll) Sl, ~ 
00JICBKH 431, 432 
Ooneawe MWWK 432 
OOJiopol'HC 430 
00II)'J18JT'18TWA cyc., 346 
0Qll}'()6e3WIHY 423 
fiOJIYXOPJIOBYe 31, 49 
OOllllplWI rarapa 340 
fiOJUlpHU lq)&'fK8 334 
OOJUlpHu coaa 352 
OOMOJ)HHKH 349 
OonOJIJHCBHc 361 
OonOJIJHH 361 
Oonyraeawe 351 
Oonyraeo6paJHwe 3.50 
0pec6HOJ)HHC 36J 
OpHMllTW 423 

0po1'8JC8HJ'Ol1T '°· 174 
0poexHJIHhl 416 
fiporoaBHC 'JIJ7 
Oporomep 164 
OporopoTHplf.llK 64 
Opy.110111U1 rurryunca 241 
OpYryH'IHIC JCOJ)OTJCOYXH:l 433 
0Plll)1t'llllQI 383, •19 

0pwTUll lllJlCPllQa 24& 
OcaMMOCTCK.ltW IOS 
OceBll.OJYXHH 64, 258 
Occ$yp 168 
Ocoawe 424 
IlTCJ)OJUlJCTKJIH 293 
nreP03Upw 64 
0THUCT830BYC IUlll0388plol m 
IlTMUY SB 
OTMUY·MYWH 3SS 
OTMUY-Hocoponl 356 
0)'Ma 425 
0ycTUbra 334 
fi)'CTLIHHaJI lll)'IHa 269 
OyxoBKH 357 
0Jmm&J1we T)'WJWl'OllQI 431 
lbrnotCTaJI rHCHa 42S 

PB3H~ 11X1J1W 
Paxweawe 356 
Paxweo6paJHWe 356 
PaN4>opHHXH 291 
Pell)'HY 424 
felTTHJlHH (OpecNYJCU>UllKICll) 

58, 247 
PzaHK006p83HW:C 347, 367 
PKHoa:epM8 llapBHHa 223 
Poranat 227 
Pora11eawe CKBTY 160 
Pol'Ol)'6 163, 164 
Poro1CJ110BY 359 
PoMOOBWC CJCATW 159 
PoM6o're.nwccJCln'W 159 
PocoMaxa 425 
Poxneawe CJCATY 159 
PyJcoxpwnwe 422 
PyxoHolKJCB 423 
PyccKHA ochp 167 
Pw6a-6a6o<uca 230 
Pw:6a-ronopHK 230 
PwfiHhlA <IJKJIHH 35.J 
Pw6o3MeA 229 
Pw6w-6em0f 194 
i>wxe-cepwA UlWl6ll 411J 
Pw:ci. 382, 425 
J>mKH 349 
P.6ofKJC o6WJQI09eHHlidl 34.S 

Ca3aH 131, 149, 173 
Cdnuc430 
CallaM8HJIP8 UWIHlc:IM 

('1CPH8JI) 229 
Calwc8HJlJ)8 .11pe&eeH811 229 
CanaM8HJ1P& ne111epH&11 229 
CanaMllH.llPa rumucCTaJI 229 
CarulMBHJlposwe 229 
Can8M8HJ1PW HCDQJUlllCIDle ll& 
Cani.nw 27, 29 
CMJ)'f.ICH 360 
CBllHJr.OBWC 432 

CaHHYe (ce11o1ekno) ,29 
CBHHbH429 
CBHPHCTC.llb 320 
CBHCT)'H THllfJWCCJCJdl '227. 221 
CeaepHu n11uzyxa 433 
CeaepHwA OJICHlo 430 
CeAMYPIUI 239 
CCJlbllCBaJI 81cyJl8 1.56 
CCJlblleo6pa3HYC 172 
CeJ!blli. HOpBCJU:KlUI 172 
CeJlblli.·'fCJ)HOCnHHK8 172 
CCJlblUIHOA KOpOJllo 141 
CCMra 176, 193 
Cep811 Jq>WC8 371 
Cep811 wecnaca6epHU ~ lS1 
Cepe6pHCTllll 'laAICa 349 
CepnOKJUOBW 348 
CepwA aapaH 248 
CepwA KeHrypy 418 
CepwA KHT 427 
CepwA copoxonyr 334 
Ce'rlaTblA nHTOff 284 
CKtiKpcKHll oci!'rp 167 
CKBY'fCBYC 425 
CHJOBOpOHKa o6WICllOBCHHBll 

356 
CKff8CUKllHH 26 
CHHCJIJW'fHLdt CUllHX 282. 
CKHHUCBYC 361 
CHIUUI aicyna 157 
CKnyxoewe 353 
CHPCH 60Jii.woA (Amphibia: 

Caudata) 228, 372, 427 
CKpeHW 427 
CuT-6a6o<uca 159 
CXaT-6W'feHOC 160 
Cur:w 154 
CKB8THHoo6pa3HWC 158 
CJCBOpeU o6YKHOBeKHidl 362 
CJCBOPUOBYC 362 
CJCOna 344 
CxplflOJU6epHHICH 228 
CJCplflOWCAHwe 'fepen&XH 278 
CIC)'M6plUI 140, ISi 
CJlaBIOf 320 
CJl&BICH-nopTHllXJI 361 
CJl&BJCOBYC 360 
CnenOJMCAICH 283 
CJlenyHY 283 
CJlenywoHICH 431 
Cnenww 375 
Cnenwwoewe 431 ., r' 
CnoH a<IJpHKaHCICHA 427 
CJloH HHllHACJOIA 427 
CnoHo88Jl 11epenaxa 277 
CJIOHOBWC JCMJJepoAJal 433 
CnoHopblllW 170 
CHCTOIC 175 
Co6aJConQllO&lwe XllJQHW& "24 . 
Co6oJIJ. 425 



Co6cmeJDtO CUTY 1.59 
CoBHHblC kOOO.llOH 354 
CoBHHhlA noll}'l'8A 351 
CoB006p83HblC 352 
CospeweKHWe ll11IUlil (ll'YJIM) 

335, 361 
CoBhl 353 
CoAKH 318 
CoKOJIHHblC 345 
CoKOnoo6pa3HWe 344 
COJIHC'IHblC UaruJH 347 
COJIOB&H 360 
CoM 174 
CoMoo6pa3HWC 174 
CoHeswe 430, 431 
CoHH-nOJl'fOK 431 
CopoKOnyl'OBblC 360 
CpcD.HJeMHOMopclCHA 6ypeMCT-

HHK 340 
Cran&HOIWIOBwl. .nOCOC& 197 
CTero38Bp 292 
Creroue4>anw 64 
CTenHBH JU6a 221 
CJ'epBJl'JlfHX 332 
Crepruw. 167 
ClpaHC"J'BYIOWHA aiu.&rrpoc 340 
CTpaycoo6pa.3HblC 337 
Crpe.na-JMCll 285 
CrpKI o61i11CHOBeHHHA 354 
C1'pHICOOp83HblC 354 
CT'pKIH 354 
CrpoAHblC nOJIOJW 285 
CyM'i&11i1e KB8IOIJH 223 
CyM'iBTWC KYHHllhl 417 
CyM'!arae .llCTHT'H 418 
CyM'i&11i1e MJICKOnH'l'IUDIQllC 412 
CyM'iaTWC MblWH 417 
CyM'!araA BOllK 417 
CyMqaraA KJ>OT 417 
CyM'iaTWR MYP8B&Cl1 417 
CynoB8JI 'lepenaxa 278 
CypKH431 
CycJ!HICK 43J 
CycrasHoweAHblC 187 
Cyxonyntwe 'lepenaxH (ceMel· 

CTBO) 270, 279 
Ccl»eHOJlotrn.I 291 
CUHHKH 282 
CUHHxoald reDOH 282 

TaAnBH 284 
TaA4>YHHH1C-6ym.Bepu 340 
TanHpoBble 428 
TapnOH BTJl&H'TH'ICCICld 170 
TapnoHoo6pa.3Hble 170 
TacMaHHRCIOflt Jl.WIBQll 417 
TeAH..ll.bl 281 
TCXOJlOHTlil 292 
TellQllOHTW 102 
11MHlll C6IWWfJIPS 229 

TeMHocnoltllHJIWllle Cftl ......... 

Jlbl 238 
TeHpexoaYe 421 
TepancHJlhl 64, 439 
TepHOJ10HThl 439 
TepoMoP<Jlbl 58, 288 
TeponOllbl 292 
Tecry.llHHH..ll.bl 279 
Ten:peBHHWC 345 
TexaccKall rJl}'Xllll HryaJlll 268 
l'HrpoBIUI 3Mell 285 
1'HrpoB8JI JUlrylllka 241 
THMCJIHCBblC 360 
THH8M}'o6pa3Hb1C 336, 339 
THp&.HHOJaBP 292 
THpaHHbl, THpaHHOBllle 

M}'XOJIOBKH 359 
lica'IHKOBblC 362 
TOIICTOJIOOHJCH 173 
ToHKonoJBOHKOBblC ~ 

238 
TOHKOJ'eJIBll MHKCHH8 IOI 
'Ji>aBJIHBH JUlrylllK8 198, 220 
'TpeXKOl"O'lllblC lfepemwt 278 
Tpexnanble 'J"Yll.IKaH'IHKH 431 
TpexnanblA JICHHBCU 420 
TpKTOH OObllCHOBCHHwl. 229 
TporoHoOOp83Hb1C 355 
Tpy6K03y6 422 
Tpy6Kooy61i1e 422 
Tp)'fiKOHOCble 318, 340 
TpyrtHal!OBblC 361 
TpiiCOryJKOBblC 360 
l'yxaHoawe 357 
1'yu.HOBblC 6opQunal 357 
l'yxaHw 357 
l'yHeu CHHHR 183 
l'yHUbl 140, 183 
TynaAeBhle 421 
TynaAH 421 
TynHK OObllCHOBCHHld 339 
Typaxo 351 
TymxaK'IHXOBblC 385 
TIOJICHH HBCTOlllllJIC 425, 426 
T10J1wca 172 

Yrnooyt'i clltt5HJ)CDdt 228 
Yr.11ooyt'iY 228 
Yropi. eaponeRclCHA 171 
Yrpeo6paJHblC 170 
YrpH 171 
YJW11i1 284 
YJlOJ1 357 
Yx OObllCHOBCHHwl. 272, 284 
Ylll'.eo6pa3HBe (CCMCRCTBO) 284 
Ymrl"bl 348 
YCSTWe IOl1W 426 
'YntHblC 301, 345 
YncoHOC 416 
YwaH414 

4>aJBHOBblC 345 
Cl»a3roHbl 341 
Cl>ivIHH OObllCHOllCHHYA 353 
Cl>H.nJIOMCJl)'Jbl 223 
Cl>Jl&MHHTO 319, 343 
Cl>JIBMHHroo6pa3HWC 343 
Cl>opopaxoc 367 
Cl>penmi 181, 332, 340 

XaMeneoH JbceKCOHa 177 
X8MCJICOHbl 280 
X8Mca 172 
XapaUHHo00p83HWC 173 
XBocran.i:e aM4>H6HH 222 
XBocroKOJloOOpaJHblC 159 
XHMCpo00P83HblC 160 
XHMepw 160 
XlnuHYe (M11eKommuo111JtC) 424 
XHWHblC cyM'lllTblC (O'I'pll.ll) 417 
XOOoraopWtblC XHMCPbl 161 
XOOorHwe 427 
XOMllKOBblC 431 
XopacaHCXBH ar&Ma '111 
Xpllweewe pw6Y 58, 62, 154 

Uanna 343 
UseTHwe 6ek8Chl 347 
UCJit.HOroJlOBblC 145, 154 
UCJIJOJ>038Bpbl 292 
UeHMecn.i: 416 
UeparoncY 292 
UecapKoaYe 345 
UHBeThl 425 
llHHOJIOHTW 435, 437 

11aBbl'la 175 
'laAXH 348 
"laAKOBblC 349 
qCKaHbl 360 
l.ICJllOCTHopon.IC 58, 106, 108 
l.{epBCo6paJHBH cnenOJMCRxll 283 
"lepa11ra napaHCIC8ll 228 
"lepBlll'H 228 
"lepBllT'H H8ctORIQlle (pQm} 221 
l.lepenBXH 279 
l.{i!pHwl. KllRMBH 287 
l.{epHblA ctpJOC 331 
l.ICCH()l(HHU8 222 
"lewyeHOT'H 281 
"le~8Tble petmu1HM 279 
l.{e~lll'WC llWCpW 414 
"IH6HCbl 348 
l.IHcntXH 349 

WepcTOKpw.nw 421 
lliCCTHJIHHCA'IBTWI CIODDt 171 
WHJIOIUllOBICOBWC 348 



WHMIWl3e 424 
lIIHHWHJIJlbl 432 
lIIHnO&aTblA CDT 155 
lIIHnOXBOCTOBblC 431 
lIIHpoKOpoT BOCTO'IHblA 356 
lIIJtCMOHOCHblC ICBIUClUH 223 
lIIJtCMOHOCHWA ICBJlBO 357 
lllnopuCBIUI JlJIIYUllC8. 221, 225 
lllnpar cll)>OncAcroot 173 

UlC11:c3)'6w 420 
WtrrKOBblC 102 
WtrroMop,!lHHX 273 
WYu OOWKHOBCHHllJI 176 
IUypica JOllOTHCT8JI 356 
IUYPKOBblC 356 

I 

'II 

8BpeDTHJDIH 288 
3nclCTpH'ICCKHC CIC8Tbl 158 
3nCICTpH'fCCKHC yrpH 174 
3nCICTpH'fCCIOIA cur 155 
3nCICTpH'ICCKHA COM 174 
3nCICTpH'ICCIOtA )T<lpt. 174 
3nonoMopcl>w 170 
3MY 300 
3Ha.HUHOPHHCW 64, 365 
3y(illc4>ap Mp8HCXKI 

3y6ncct>apw 281 
3$a ncc'WWI 273 
3$w 283 

IOlofoB.MepHXJIHCXHC JQ>UOC• 

HWC JMeM 270 

(." 

Jl.ll03}'6w (ceMdcno) llli· 
.R IC8M8Pbl 3 57 
.RKB.HOBWC 347 
.RIOt 430 
JIMXOTOJJOSW:C Alelf 286 
.Rcrpc6a 344 
.Rcrpc6HHIUI COB8 353 
.Rcrpc6HHblC 344 
.RwcpHWil 269 
JlwcpOTaJOBWC .111110..pw 

292 
JIUICpoxBOCnlC (rmuaz) 344 
Jlwcpw 265, 423 



YKA3ATE/\b /\ATV1HCKV1X HA3BAHV1V1 >KV1BOTHblX 

Abramis brama 173 
Acanthodii 58, 59, 62, 189 
Acanthostega 236 
Accipitridae 344 
Acinonyx jubatus 425 
Acipemer baerl 167 
- guldenstadtt 167 
- rvthenus 167 
- aturio 167 
Acipenseridae 167 
Acipenseriformes 59, 167, 191 
Acrania 6, 52 
Acrobate.s pygm•us 418 
Acrocephalus 360 
Actinistia 161, 190, 234 
Actinopterygii 59, 62,143, 147, 

164, 190 
..W,Olius funereu& 353 
Aqothelidae 354 
Aepyornithiformes 335 
AfrixiJ/us /aeuis 223 
Afrosoricida 418, 419, 421 
Afrotheria 419 
Aga/ychnis cal/Id""" 2rl 
Agama 280 
Agnatha 58, 59, 62, 87, 101 
Alaudidae 358, 359 
Ak:ae 349 
Alce.din.idae 356 
Alces a/ca 441 
AJ/igator mi.ssi.uippleMu VI, 

274, 286 
Alligator sinen.si.s 286 
Al.ligatoridae 287 
AJ/11ropoda meialtokfJCO 425 
Aiouana 424 
Alytes obstetrlcans 222 
Amblyrhynchus 280 
Ambystoma mac11/at1mt 225 
- tlgrinum 228 
Amia callJO ISO, 151, 168 
Amiiformes 59, 168, 191 
Amniota 58, 60, 242 
Amphibia 58, 60, 187 
Amphignathodon 221 
Amphisbaena alba 281 
Amphisbaenia 281 
Amphluma m«UU 228 

Anabantidae 184, 230 
Anabas te.studineus 230 
Anarnnia 58, 59, 242 
Anarhynchus frontalis 34& 
Anos p/atyrhynchos 346 
Anaspida 59, I02, !05 
Anastomus /ameUigltrlU 343 
Anatidae 301, 345 
Anatolepi.J 62, 102 
Ancistrodon 213 
Andrias 228 
Aneides /ugubris 229 
Anguidae 282 
Anguilla angui/14 171 
Anguilliformes 59, 170 
Anguis /ragi/is 282 
Anhirnidae 345 
Anhinga nefa 342 
Anhingidae 342 
Anomaluridae 431 
Anser 346 
Anserona.r semipabnllta 346 
Anserifonnes 61, 301, 319, 345 
Antechinus 411 
Anthracosauria 238, 287 
Antiarchi 187 
Anti/ocapru 01Mrki11Jo 430 
Anura 225, 241 
AolllS 424 
Apoda 60, 220, 221, 229, 241 
Apodemus 432 
Apodi 354 
Apodifonnes 60, 354 
Appendiculariae 20, 30 
Aptenodytes/onr-i 331, 341 
Apteryx 314, 318 
Apterygiformes 337 
Apus opus 331, 354 
Aquila chrysaetos 334 
Aramidae 346 
Arandaspida 59, IOS 
Arundaspis 105 
Arupaima gigas 170 
Archaeopteryx 363 
Archaeornithes 335 
Archi/ochus colubrl6 3S5 
Archonta 419 
Archosauria 60, 286. 291 

Ardeidae 343 
ArlsttchthY$ nobllu 173 
Arthrodira 187 
Artiodactyla 61, 418, 429 
Arvicolinae 434 
Ascidiae 20, 21 
bpius aspius 113 
Aatraspida 59, IOS 
Astraspis 105 
Astro.scopus 141, ISi 
Asymmetron 6 
Aleleaspis 106 
Ate/es 424 
Athene cunicularlll 3Sl 
- noctua 353 
Aln:Jctosteus 
Austn/aps superbtu l8S 
Aws 58, 60, 293 

AJ/4enic:eps nx 343 
BaltUnoptero muscu/us 421, 441 
Ba/anoglossus 32, 37, 38, 49 
Balanoglossus giglls 32 
Ba/earica pauonilla 346 
Basi/iscus 281 
Balhyergidae 431, 432 
Bathygobius sopomtor 194 
Batoidea 59, 141, 154, IS& 
Bipes 281 
Bison 430, 441 
Bison bison 441 
Bilis gol>onlco 286 
Boa 284 
Boidae 273, 284 
Boiga lrigonata 2&4 
Bombici/la 320 
Bombino 222, 227 
Boreoeutheria 419 
BotaU/113 ste/lari.f 343 
Bovidae 430 
BrachiolJ(eryaii 165 
BIYldypus 420 
BIYlnchirutoma lonceo""- 61 7 
BIYlnta 346 
Bubaius430 
Bubo bubo 353 
Bucconidae 357 
BIK:erm biconlb 356 



Buc:eroddae 3S6 
Bvcorvus lmdbeotrrrl 3S6 
Bvfo biefo 224 
- calamita 224 
- cognathus 221 
- marinus 222 
Bufonidae 225, m 
Buboeria 340 
Buphagus 362 
Bvrlrinidae 348 

Cacatuidae 351 
Caecilia ( 01l)ll.ll) 229 
Caecilia (po.11) 229 
Caenolcstidae 416 
Caiman nlger 287 
Ca/idrU 348 
Callichthyidae 174 
Cal/ithrixjacch1a 424 
Callortaynchidae 161 
Cal/orlrynchus 161 
Camelidae 429 
Camelus430 
Canidae 424 
Canis lupus 424 
Capitonidae 3'7 
Capra 430 
Caprimulgidae 354 
Caprimulgifonnes 61, 353 
Caprlmu/gus europae1a 331, J'4 
Captorhinomorpha 288 
Carcharhinifonncs 157 
Carcharliinus longlmantO 157 
Carr:harodon corr:harltU IS6 
Cardinalidae 361 
Caretto caretta 278 
Camegiella m~ni 230 
Carnivora 61, 371, 418, 419, 424 
Caspio/0$0 lcatlerl 112 
Caspiom)'Wfl wogrwri 99 
Casuariidae 337 
Casuariifonncs 60, 371 
Catarhini 424 
Cathane.s aura 318 
Cathartidae 344 
Caudata 228 
Cavia po~llia 432 
Caviamorpha 430 
Caviidae 432 
Qntropus menbtti 3'9 
Cephalupidomorphi 102 
Qpha/aspis 102 
Qphalodiscia 43-tf1, 49· 
Cephalohordata 
<Aratophrys 227 
Qratotherium 8lmlmf 421 
Qrcopithecus 424 
Qnhia brachydadyla 331 
Cervidae 430 
QNUJ e/apllio 438 

Cetacea 61, 418, 426 
Cetartiodactyla 418, 419 
Qtorliinus max1"mus 156 
Chamae/ft) Jaclcsonii 211 
Chamaeleonidae 280 
Characifonnes .59, 173 
Charadrii 347 
Charadriidae 348 
Charadriifonnes 61, 347 
Charadrius 348 
Chelidae 278 
Chelydra ~rpenlilta rn 
Chelidridae 278 
Chelodina longicollu 211 
Chelodina rvgo..m 278 
Chelonia 60, 271, 27.5, 278 
Chelonia mydtU 271, 278 
Cheloniidae 278 
Che/us jimbrlatru 278 
Chia.smodon 142, 184 
Chimaera moM/TQJQ 160 
Chimaeridae 160 
Chimaerifonncs 160 
Chinchilla 432 
Chiroptera 61, 419, 422 
Chlamydo.sourw klngll 275 
Chlamydose/achus alfglliMIO 

157 
Chloris chlorl.s 362 
Choanichthyes 190 
Choloeus 420 
Chondrichthyes SI, 59, 62, 109, 

154, 187 
Chondrostei 145, 165, 186, 191 
Chrysocltloridae 421 
Chrysococcyx minutillm 3SI 
Ciconildae 342 
Ciconiiformcs 61, 342 
Cine/us cllfCllU 3S8 
Cinaulata 61, 419 
Cisticola 361 
Citellia 441 
Cladoselachii 189 
Clamatores 359 
Clethrionom)'J glalt!ollu 411 
Clupeo harengus 172 
Clupeifonnes 60, 172 
Clupeone/ia 172 
Cnemidophorw 282 
Coccothrausta coccothrtual&t 

362 
Coelacanthini 145, 161, 190, 234 
Coelurosauria 363 
Coliifonnes 61, 35S 
C.01/oc:alia 316, 319, 354 
C.Oluber 285 
C.Oluber casplru 285 
Colubridae 284 
Columbae 349 
Cotumbidtle 349 

Columbiformes 61, 349 
C.Olumbina passerina 349 
C.Ompsognathus 363 
<:.onfuciusomis 335, 36S 
<:.onnochtUtes 430 
C.Ophosaurus texanus 268 
C.Oracias garrulous 356 
Coraciidae 356 
Coraciifonnes 61, 356 
Comuta 51 
C.Oronel/a austrlaca 2M 
Corvidae 363 
Corvus COIUX 358 
Corythaft)/a comuta 351 
C.Otumix cotumix 344 
Cotylosauria 288 
Cracidae 345 
Oex crex 347 
Cricetidae 431 
Crocodylia 60, 275, 286, 292 
Crocodylidae 287 
Cl'OCO<iylus ni/odcru 215, 287 
- porosus 287 
Crocuta crocuta 413, 425 
C~terygii 59, 161, 190, 231 
Crotalus 273 
Crotaphytus 
Cryptobranchidae 228 
Cryptodira 278 
Oypturel/us uarlegatru 339 
Ctenacanthida 189 
~nopharyngodon Ide/lo 173 
Cteno.sauro 280 
Cuculidae 351 
Cuculifonncs 61, 351 
Cyclomyaria 27 
Cyclostomata 58, 59, 62, 87 
Cyclura 280 
Cynocepha/us oolaru 421 
Cynodontia 437 
Cynognathus 438 
Cyprinifonnes 60, 148, 173 .1 

Cyprinru carplo 173 

Daa/o nouo~ln- 353 
Darevskia 282 
Dosyatis pasdnaca 159 
Dasypeltidae 270 
Dosypeltis 273, 284 
- scabra 273 
Dasypodidae 373 
Dosyprocta 432 
Dosypus novemclnctw 419 
Dasyuromorphia 61, 417 
Daubentonia mad~&' 

423 
Delphinidae 426 
Delphinus delphi.J 426 
Dendroa.rpis 285 
Dendrobata 223 



Dendrobatidae 227 
Dendrocolaptid.ae 359 
Dre11drocopos major 358 
Dremroc:helys corlae«J 278 
Dermoptera 60, 416, 418 
Dtesma11a moschata 421 
Dresmognathus ,/wJcll8 220 
Desmomyaria 29 
Dexiothetica 50 
Diadectomorpha 281 
Diatrlma 361 
Dicynodontia 437 
Didelphidae 417 
Dldt!lphis virgj11ialftl 417 
Didu11Culus strlglro.rtrb 3~ 
Dimetrodon 435 
Dinomithiformes 335 
Dinosauria 292 
Diomedea exulalU 340 
Diplorhina 58, 59, 62, 102 
Dipnoi 59, 145, l.f7, 151, 161, 

163, 186, 190 
Dipodidae 385, 431 
Diprotodontia 61, .. 17 
Dipsadinae 270 
Dlpsa.r 284 
DipsoJaUl'W 269 
Disooglossidae 227 
Dispholtdus typus 284 
Dolichotis 432 
Dracae11a 281 
Draco 215, 280 
- volans 280 
Drepa11aspis 105 
Drornaiidae 337 
DromaiUI 1WtJOeholfaNllM JOO 
Dryocopos manius 351 
Dugo11g dugo11 427 

&his 273, 283 
- carl11atu.s 273 
Edaplmsaunu 435 
Edentata 394 
Elachistodo11 270 
Elapidae 285 
Elasmobranchii 59, 154, 187 
Electrophonu electricw 174 
EJephus ma.ximm .. 21 
Elloblus 431 
Elopiformes 59, 170 
Elopomorpha 59, 170, 193 
Emberizidae 361 
Embolomeri 239 
Emydidae 278 
Emys orbicularls 248, 278 
Enantiomithes 335, 36S 
Engraulidae 172 
Engraulls 1t11Crasicholu in 
Enhydra lutl1s 425 
Enteropnouata 32, <49 

EpklUfftus (- /Jt#ll«ttNntl) IOI 
EptaUfftus bU/fl'!llrl 101 
Equidae 429 . 
quus 429, 441 
- hemmio11us 441 
ENmias scrlpta 277 
Erethizontidae 432 
El'l!lhmoc:helys lnrbrlcala 271 
Erinaceidae 374, 420 
Erlthacus 360 
&chrlchlius g/""°"'8 427 
&we lucius 136, 176 
Estrildidae 362 
Euarchontoglires 419 
Eublepharls a""°""""" '1'11 
Eudynamis 352 
Eulipotyphla 61, 418, 419, 420 
Eumeces 274, 281 
Eunectes murlnus 2M 
Euplectes 362 
Euryfaimidac 359 
EurypharylfX pe"'1canolll«I 171 
Eurypygidae 346 
Eurystomus orlentalU 356 
Eusthenopteron 231 
Euteleostei 60, 174, 193 
Eutheria 61, 418, 421, 441 

Falco tln11unculm 334 
Falconidae 344 
Falconiformes 61, 320, 344 
FDl'Oncia abacura 274 
Felidae 425 
Feli:s caracal 425 
Fe1111ecus t.el'da 424 
Ficedula hypoleuco 360 
Fl«tonotus 223 
Formicariidae 359 
Fratercula amlca 349· 
Fregata 332 
Fregatidae 341 
Fringillidae 362 
Fulica all"tl 347 
Fumariidae 359 

Galbulidac 357 
Galeaspida 59, 102 
Galemys JIYl'l!lfalcus 442 
Galeomorph.i 59, 154 
Galliformes 61, 344 
Gallinogo 348 
Gal/iltula ch/OIOPfU 347 
Garrulus 315 
Gastropelecus 113 
Gastrotheco 223 
Govia immer 340 
Govia/ts gmrgietkm 287 
Gavi.ifonnes 60, 340 
Goal/a subgvtturoso ,.38 
- t#toln!Jonl 415, 430 

Gellonidae 281 
G«xhe/one 279 
Georoccyx californ/tilltu 352 
Gerbillidae 432 
G/11g/ymostoMO clnalttllt 156 
Girajfa 430 
Glaucldlum ]10ilf/l6"llUI 3$3 
Glires 419 
Gl.iridae 430, 431 
Glis glls 431 
Gnathostomata SB, 59, 106 
Gobio 113 
Gorgonopaia 411 
Gari/la 424 
Gounz crlstata 349 
GraPtolithina 48 
Gruidae 346 
Gruifonnes 61, 346 
Gulo gulo 425 
(}ym11odactylus CQ!IPlflJJ rn 
Gymnophiona 229 
Gymnotifonnes 60, 174 
(}ymnotus 147 
(}ymnura 159 

Hacmatopodidae 348 
Halkouella ID11ceolatum 58 
Halocynthia aMlfmti11111 20, 24 ., 
Haplortuni 423 
Helodemra susp«llmf 283 
Helodennatidae 282 
Hemachatus 285 
Hemichordata 31, 49 
Heptanchias perlo 157 
Herpestidae 425 
Hesperomithes 367 
Hete~phalw 432 
Heterodontiformes 154 
Heterodontus 154, 156 
- philippi IS6 
- po1'1U4jack80lti 136 
Heterostraci 59, 62, 102 
Hexanchiformes 157 
Ho:anchus grl#us IS1 
Hlppocampus 142, 153, 182 
Hippopatamidae 429 
Hippopotamus amphiblMS 429 
Hirundinidae 358, 360 
Hole>«ntrw 194 
Holocephali 59, 145, 1S4, 160, 

189 
Holostei 168, 191 
Huso daurlt:J1,1 167 
- huso 167 
Hyaenidae 425 
Hydroch~rw hydrocltot!fm 432 
Hydrom<mtes genei 229 
Hydroph.iidae 285 
HydrM'1/Jfl leptonyx 426 
Hyla /oH,. 226 



- rosnberwt 223 
Hylidae 225, 227 
Hylobata 424 
Hylocich/a mustelbul 316 
Hy/onOlffus 288 
Hynobiidae 228 
Hypophtlra/midtlll)W lffOl""1t 

173 
Hyracoidea 61, 419, 428 
Hystricomorpha 430 

lbidorhynchidae 348 
lchtlryophis glutilto.sia D9 
lchthyopterygia 291 
lchthyomithes 367 
lchthyosauria 291 
lchthyo.stega 236 
lcteridae 361 
Iguana 280 
Jauanidae 280 
lndicatoridae 357, 3S8 
lnsectivora 418, 420 
ISIUJIS oxyrltynchus 151 
bcobrychus 343 

Jacanidae ~ 1. 

XMtipa blaJd8IOIN 353 

Lacma Q6ilu 241 
- uMpara 280, 282 
Lacertidae 282 
Lachesis mutu.s 286 
Lqomorpha 61, 419, 432 
Loma glama 430 
Loma guaniCM 430 
Lamna nasus 156 
Lamnifonnes 156 
Lampetra fluuiatUls 89, 99 
Lampetra p/anerl 100 
Lamprope/tis ~Ill/a 285 
l.aniidae 360 
Lanius 319, 320, 33"4 
Lanlu.s aeub/1ar 334 
Lari 348 
l..aridae 348 
Lanu a~ntatru 315, 349 
Latimeria chalumnM 161 
- menadoensis 161 
Laurasiotheria 419 
1Ammus431 
Lemuridae 442 
Lepidosauria 60, 279, 291 
upidc&lren 163, 164 
1..e9isosteifonnes 59, 143, 161. 

191 
IApimstftM ISO, 168 
uporldae 433 
l.epospondyli 238, 240, 141 
up1opt1ku 343 

l..eptotyphlopkille 270 
upus timldus 433 
uucaspius 113. 
Lia/is 281 
Umicolae 347 
Limosa 348 
Liolaemus 274 
Locustel/a 360 
Loriidae 35 I 
Laxia 318, 332, 362 
- cul'Virostra 318, 332 
Loxodonta qfrlcQllQ 427 
Luscinlo 360 
Lutra lutra 42S 
Lycaon piclll& 413 
Lynx 425 

Mobuya 282 
-aurata 211 
- heathi 282 
Macoca 421 
- mulana 424 
Macrockmys temmincki/ 171 
Macropod.idae 385, 418 
Macropus giganteus 4111 
Macropus rrifogriseus 418 
Macroscelidea 61, 385, 419, 433 
Macroscelides proboscideus 433 
Macroru ID&Otis 417 
Malapteruf'IU e/ectrlcu.r 174 
Mammalia 58, 60, 369 
Manidae 423 
Manis 312, 423 
- tricuspis 423 
Manta birostrls 160 
Marsupialia 441 
Manes zjbel/lno 425 
Masticophis f108f!l/um 271 
Megachasma pelogio.s 156 
Megachiroptera 422 
Mcgapodiidae 344 
Me/anerpes erythrocep/iahu 334 
Melanerpes form/civonu 358 
Meleaarindae 345 
Mel/isuga helenoe 3SS 
Melospivz melodla 316 
Menura 358 
Mergus 319, 346 
Meropidae 356 
Merops apiasurr 3S6 
Metatheria 61, 416, 441 
Microchiroptera 422 
Micropsina 350 
M/crurw 285 
Misguntus ISl, 173 
Mitrata SI 
MitsucurllUI OflAflOnl IS6 
Mobulinae 160 
Mola rnola 141, 186 
Moloch 280 

Molothf'IU ater 362 
Monarchidae 361 
Monorhina 58, 59, 62, 102 
Monotremata 61, 391, 413, 4"8 
MOl'gtlnucodon 393 
Mormyridae 170 
Motacil/o a/ha 359 
Motacilla cinereo 334 
Motacillidae 360 
Murenidae 111 
Muridae 432 
Mus musculus 432 
Muscicapidae 361 
Musophagidae 3Sl 
Mustela nigripa 441 
Mustelidae 425 
Myliobatidae 160 
Myliobatifonnes 159 
Myllolcunmlngla feff8/laoa 51 
Myocastor 432 
Myomorpha 430 
Myo.spalax 431 
Myrmecoblus fMCiatra 417 
Myrmecophaaidae 420 
Mystacoceti 426 
Myxine IOI 
Myxjne glutino.w1 IOI 
Myxini 58, 59, 87, 98 

Notrix 212, 284 
Natrix natrix 212, 284 
Nemamyxlne elo"l/OIO 101 
Neoceratodus 163 
Neognathae 60, 340, 367 
Neophron 332 
Neoptel')'lil 59, 165, 16&, 191 
Neomithes 335, 367 
Nator3SI 
Notechis scutatu.s 285 
Notoryctes typh/ops 417 
Numenius 348 
Numidinae 345 
Nutjfraga coryocatacla 363 
Nyctea scandlaca 352 
N)'Ctibiidae 354 

OcholOIUl 433 
Ochotona a/p/1111 433 
Ochotonidae 433 
Odobenidae 425 
Odobenus 1'0.t111Qru.r 426 
Odonta.rpis 156 
Odontoceti 426 
Odontognathae 335, 367 
Oenantlte 360 
Oncorlrynchus 115 
- gorbusclra 17S 
- Ir.eta 175 
- tschawytscha 175 
Ondatra zJbethicu.s 431 



Ophidia 60, 283 
Ophlophagus harurah 274, 285 
Ophisaurw apodus 282 
Opisthocomifonnes 61, 3Sl 
Opisthocvmus hoarvn 352 
Ore/nus orca 426 · \ 
Orectolobifonnes 15' 
Orectolobus 156 
Omithischia 292 
Omithorliyndus alf0ltlt1114~ 
Omithurac 60, 335, 367 
Orthotomus 361 
Orycteropw afer 422 
{)ryctolagus cunlculll..f J92· 
Oscines 359 
Osmcrifonnes 174 
Osmerw eperlanus 174 
Ostarioclupeomorpha 60, 171 
Ostariophysi 60, 148, 172 
Osteogl~ifonnes 60, 170 
Osteoglossomorpha 59, 169, 193 
Osteostraci 59, 105 
Ostracodermi 58, 102 
Otariidac 425 
Otididae 346, 347 
Otus scops 353 
Ovis 430 
Oxyuronus scutdatru 28S 

Paenungulata 419 
Palaeothyris 288 
PaJeognathae 60, 336, 367 
Paleosuchus 287 
- trigonatus 281 
Pan 424 
Pand/Oll hallutu.r 344 
Panthero 413, 425 
- leo 413 
Pantodon buchholt:J 230 
Papio 424 
Paradisaeidae 363 
Parareptilia 58 
PaNa.s 284 
Paridae 364 
Passer 359 
Puseridae 362 
Puserifonnes 60, 319, 331, 358 . 
Patagona glgas 355 
Paucituberculata 61, 416 
hdetes cafer 385 
hdetes capensis 431 
Pcgasoferae 419 
hlamis platurw 285 
~lecanidae 342 
~lecanifonnes 341 
hlecanus occidentalls 341 · 
hlobates fWICus 222 
~lycosauria 435 
~ramelemorphia 61, 417 
~ramelidae 417 

hrr.ajllllllatll/6 127, 184 
hrlophthalmus 151, 183, 230 
hrlsoreus canadeMls 3t9 
~rissodactyla 419 
Petauridae 418 
htaurw australls 418 
htrom}'Zon marlnw 99, KIO 
~tromymnes 58, 59, 87, 89 
Phacochoerw aethlopicw 429 
Phaetontidae 341 
Phalacrocoracidae 342 
Phalacrocorox 314 
Phalaenoptilus nutta/111 35' 
Phalangeridae 417 
Plralaropus lobatw 318 
Phascolarctos clneNw 417 
Phasianidae 345 
Philomachus pugnax 348 
Phoca hispida 426 
Plroca sibirica 442 
Phocidae 425 
Phoenicopteriforma 61, 319, 343 
Phoenicurw 360 
Pholidota 61, 419, 423 
Plrororocos 367 
Phrynocephalus 275, 2IO 
- mystaceus 275 
Phyllomedusa 224 
Plrysetrr catodon 42'6 
Picidae 357 
Picifonnes 61, 3S7 
Picumnus 357 
Pilosa 61, 419, 420 
Pinnipedia 425 
Pipa pipa 225 
Pipidae 225 
Pisces 58, 59, 112 
Pittidae 359 
Pi turiaspida 102 
Pbcicephalus ad.spemu 2141 
Placentalia 418, 441 
Placodermi 58, 59, 62, 187, 235 
Platyrhini 424 
Ptecotw auritw 422 
Plesiosauria 291 
Plethodon cinereiu 223-225 
Plethodontidae 223, 229 
Pleurodira 278 
Pleuronectifonnes 60, 141, 145, 

151, 185 
Pliotrema I 58 
Ploceidae 362 
Podargidae 354 
Podicipedifonnes 61, 340 
Podocnemidae 278 
Pbdocnemis expaMtl 278 
Poephagus 430 
Polyodon spathula 168 
Polyodontidae 167, 168 
Polypcerifonnes 56, 140, 162, 181 

Polyptenu 150, 167 
Pbngo 424 
Presbyomis 367 
Primates 61, 419, 423 
Prionace glauca 157 
Pristifonnes 159 
Pristiophorifonnca lSS 
Pristiophorw 155 
Pristis 156 
Proboscidea 61, 419, 4rl 
Procauia capensi.s 428 
Procellariifonnes 320, 340 
Protacanthopter}'lii 60, 174 
Protoauis 367 
Protobatrachus 241 
Protopterw 163, 164 
Protorothyrididae 288 
Prototheria 60, 413 
Psam mophis lineolat&un 285 
hephurw gladiw 168 
Psittacidae 35 I 
Psittacifonnes 60, 350 
Psi"acus erithacus 351 
Ptc1'11Spidomorph.i 102 
Pterwpis 102 
Pterobranchla 32, 43, 49 
Pterr>eles alchata 350 
Pterocletes 349 
Pteromys 365 
Pteropodidae 422 
Pterosauria 292 
.Ptyas carinatw 284 
Ptychodero 32 
Pu.ffinus diomedea 340 
Puma 425 
Pygopodinae 281 
Pyrosomata 27 
Python regius 217 
Python Ntlculatu.r 284 

Qw/MJ qwlm 362 

14Va batis 159 
- clOlJOto 159 
Rajidae 159 
Rajifonnes 162 
Rallidae 346 
Rallus aquotic1a 341 
Rarnphastidae 357 
Jlamphastos 357 
Rana arvalis 222 
- cancriuoro 222 
- catesbeiana 241 
- dalmatina 221 
- kssonae 241 
- pipiens 242 
- ridibunda 222, 228 
- tempororlo 198, 224 
- t/gril'IO 241 
Ralfgffor tarandus 430 



R.anidae 225, 2ll 
Raphidae 349 
Ratitae 336 
.Rattus 371, 432 
.Rattu.s norwglcru 371 
Rccurvirostridae 348 
Regalecus glesne 141, 177 
Regulus 320, 358 
Reptilia 58, 60, 247 
/UuJbdopleura 43-47, i49 
Rhachitomi 238 
Rhacophoridae 228 
Rhciformes 60, 337 
Rheobatrachus 223 
Rhincodon IYP"f IS6 
Rhinidae 159 
Rhinobatidae 159 
Rhinocerotidae 428 
Rhinochetidae 346 
Rhinodemsa 223 
- danuini 223 
Rhinolophidae 422 
Rhinoplax vigil 351 
Rhipidistia 161, 190, 231, 234 
Rhynchobatidae 159 
Rhynchobatw d;Jddetul.r 159 
Rhynchocephalia 279 
Roccus clrrysop.s 194 
Rodcntia 61, 371, 419, 430 
Rooseveltiella nattereri 149 
RAstratula bengalensa 347 
R.ostratulidae 347 
Ruminantia 430 
RMtilru TUtlbu 173 

Sacobamba.tpa 105 
Saccoglos.sru 32, 38 
- mereschlcow.slcii 32 
Saccopharyngiformes 60, m 
Salga 430, 441 
Saiga totarica 441 
Salamandro atra 229 
- salamandro 229 
Salamandrella ~ 228 
Salamandridae 229 
Salmoniformes 60, 115 
Salpae 20, 27 
Sarcophilru honUI 417 
Sarcopterygii 59, 62, 143, M7, 

161, 190 
Sarcoromphus papa 318 
Sauria 60, 280 
Saurischia 292 
Sauropoda 292 
Sauropterygia 291 
Saururae 335, 365 
Sax/cola 360 
Scandentia 61, 419, 421 
Sttwponu grammlc4u 281 
Scincidae 282 

Sclncus •bdlMrl• 271,. 
Sciuridae 431 
Sciuromorpha 430 
Scolapacidae 348 
Scolopax rusticola 348 
Sc:omber 140, ISi 
Scrotifera 419 
Selachii 59, IS4 
Semnoma 351 
Serpentes 60, 283 
&rrasalmus 173 
Seymouria 239, 287 
Siluriformcs 60, 174, 230 
Silurus glanis 174 
Slphonop.s pauk!Uls 229 
Siren lacertina 228 
Si.renia 61, 419, 427 
Sls11'un16 273 
Sitto 361 
Sittidae 361 
Solenodon 420 
Somateria molll.uillta 300 
Soro: aroneus 420 
Soricidae 420 
Spalacidae 431 
Spa/ax 315 
Sphenacodon 435 
Sphenisciformes 61, 341 
Spheniscus mend/cu/us 341 
Sphenodon 219, 292 
Sphyma z:ygaena 151 
Sprottu.s sprottu.s 172 
Squalifonnes 157 
Squalommphi 59, IS4, 157 
Squalus acanthias 109 
Squamata 60, 275, 279 
Squatina 158 
Squatiniformes 158 
Sl«Uomis caripeul.J 3.Jl, 354 
Stefania 223 
Stepnopodes 61, 341 
Sregophilus 174 
Stellio caucashu 148 
- eryth~r 277 
Stercorarildae 349 
Stercororius 332 
Stema parodiseo 334 
Stiwstedion lucioperca IJO, IN 
Strepsirhini 423 
Strigidae 353 
Strigiformes 61, 352 
Strigops habroptilta 350 
Struthio came/us 315, 337 
Struthioniformcs 60, 337 
Stumidae 362 
Stumus wlfltu'U 362 
Suidae 429 
Sulidae 342 
Suricata .111rlcoto 413 
SlurtJa uhlla 353 

Sia scrofo 374, 441 
Sylvia 320, 360 
Sylviidae 360 
Syngnatllw 153 

Tochygloaus oculeiolw 416 
Ta/pa europaea 42 l 
Talpidae 421 
Tapiridae 428 
Taricha riwlotU l2l, 225 
Tanius 424 
Taurotragw 430 
Tayassuidae 429 
Teiidae 281 
Telcostei 59, 144, 145, 146, 148, 

168, 169, 191 
l*lmatobhu culew 227 
Temnospondyli 238, 241 
Tenrecidae 421 
Testudines 60, 275 
Testudinidae 279 
Tetraoninae 345 
Tetrastes bonosia 345 
Thecodontia 292 
Thelodonti 59, 62, 102 
Therapsida 435 
Theria 61, 413, 416, 440 
Theriodontia 436 
Theromorpha 58, 64, 435 
Theropoda 292 'l 

Threskiomithidae 342 
Thunnru thynnus 140 
Thylacillus eynocephaJta 417 
TI/Iqua scincoldes 282 
Tunaliidae 360 
Ttnamiformes 60, 318, 339 
Tockus 356 
Tomistoma schlege// 287 
Torpediniformes ISi 
Torpedo 146, 159 
Tnigulidae 430 
Trlchechus 427 
Trichobatrachus robusau 228 
Trichosurus vulpecuJa 418 
Trig/a 142, 183 
Tringa 348 
Trionychidae 279 
Trionyx sine1Ua 279 
Trlprion 223 
'li1111rw wlgal'V 229 
Trochili 355 
Troglodytes aetlo11 360 
- troglodytes 360 
Troglodytidae 360 
Trogoniformes 61, 355 
Tubinares 61, 340 
Tubulidentata 61, 394, 419, 422 
Tunicata 20, 52 
Tupaiidae 421 
Turdidae 360 



Tilrdus 320, 360 
lY!opoda 429 
Typhlopidac 283 
'l)lph/ops uemriculal'b 284 
'JYrannidac 359 
l)rtonidae 353 

Uncla 42.S 
Upupa epops 351 
Urodcla 60, 221, 228, 241 
Ursidac 424 
Ursus al'C/Qs 425 

Ul'SllS marlttmus 424 
- tllibetanus 424 

Yande/lla 114 
Vaiw//us 348 
Varanidae 282 
Varanus griseus 248 
- komodoensis 282 
Varecia variegata 423 
Vcspenilionidac 422 
Jlldua 362 
"7pe1t1 iJeNS 280, 216 

Viperidle 216 
Vlverridac 42.S, 442 
Vombatidac 417 
VombalW' urs/nua 417 
J!M/pes vulpes 311 
J!M/tur grlphus 344 

Wutlotltlana 288 

JUnacantltus 189 
Xenarthra 419 
Xenopus /aeuls 221, 22S 

Zaglo.sfus 416 

1 
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