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HPEJVCJIOBHE

CoBpeMenHast OHOJOTWST NOCTULIA 3HAYATEILHHIX YCIEXoB B To-
3HAHME MHOroo0pasHBX MPOSBICHHUH KUBOr0; QYHIAMENTAILHHX
OCHOB, OOMIMX 3aKOHOMCPUOCTCH OPrauu3ailid N 2BOAIOLHY KHA3HM
na 3emie. aannefimuit gporpece Hayru o u3uu TpeGyer He TOABKO
Bce Gosice rny0OKOTO MPOHMKAOBCHKA B CYUINOCTD IPOIECCOB B3aMMO-
NEACTBHUS BCILECTBA H DIEPLUN, HO M MCCAeOBANNH MIHOPMATMOH HHIX
p3auMojieiicTBuii B Onogorudeckux cucteMax. OCHOBONOMOKHAAK DTOLO
HOBOTO Halpasieuust B W3ydeliud cBoicTs :Rumoro A. ['. Typsnu
HOKa3a.1 BO3MOKIOCTDh Hepefauu HiopMaliu U3 ofjiol KIeTKA B APY-
ryio doromaM;m BAEKTPOMATHUTHOTO I0;IS 1 BHICKA3aJ THIOTe3Y O
CYIECTBOBAHMH B KUBhIX CHCTEMAX IT0JIeil, KOTOpPHIE OH Ha3BaJ «01roto-
rugeckummy. I{ coyradeHnio, 9TO HaNpaB/elne B HAING BpeMs pPa3BH-
BaeTCs HegocTarodHo uuTencusHo. I[IpoGuemsl mepemasu OGuomormde-
cKoit uHdpopMaIuK, 3AMUCK M XPAaHEHHA ee KaK B KJICTKAX, TAK K MeRIy
KIeTKAMK H OpramaMy B HACTOsllee BpeMs HPHoOpCTalOT MepBoCTe-
MeAHoe 3HadeHue. YIPaBICHNE H3BeCTHHIMU 0GMECHHO-TPOGUISCKIMEI
mpoleccaMn, MpeodaafaIiuMy KaK BIYTPH KJIETOK, TAK M B IeJIOM
Opran;maMe KUBOTHHX M YCHOBEKA, HCBO3MOMKIO OOBACHUTL TOJLKO
HeMPOTOPMOBATLHEIMA 1 I'YMOPAUBHHMA (0MOXUMUYECKAMYU), a TaKke
H3BeCTHLIMH OuomauycckuMu ParTopaMu (M3MeHelue Pa3AUTHLIX
MOTEeHIHANO0B, TpagueHToB u Ap.). HeoGxoanMer monckn mubx, Oolee
adfeKTHBHBIX KaHAHOB cBsi3u. Bmecre ¢ Tem eme B paHEmx paloTax
otedecTBenHbix yaensix (A. I'. I'ypsuu, 9. C. baysp, B. 1. Bepuag-
cumi, A. JI. Ymresckuil u gp.) o6ocioBanHo TORHAMAIACH BOIPOCH
TEPMOJIMHAMUIECKON XaPAKTCPUCTUKHM TIPOHECCOB JKW3HH, IpPelIpHHuM-
Maauch MOUBITKY W3yIeHUsA HIPOPMaMONIEIX MCXAHI3MOB, cHeru(m-
9ecKN HPHCYIUX RU3IeHHEIM sBaeHnaM. DakT cymecTBoBaHns CBepX-
CIa6oro HIASKTPOMATHATHOIO W3AYdenud B HacTosllee BpeMs oOmie-
UpU3laR W DKCIePHMEHTAJbHO Of0HapyKeH Yy BceX HCCIeX0BAHHHX
RISTOK pacTeHH# W KEBOTHHX. ak orasa’goch, Tak HasHBaeMoe
CHOHTAHNOE CBedeHHe OMOJOrMIeCKuX oOBEKTOB SBJIACTCH YHHBEp-
CANBHBIM cBoMcTBOM )RuBHX KieTox [Tapycos, 1965; H{ypas:es u ap.,
1961, 1975; Mamenos, 1976; BapeuGoiim, 1966; Bnagumupos, 1966;
Mapuenro, 1973; Koues, 1965; Popp, 1979]. JTuckyccmonnsim ocTa-
eTCa MONOMeHne 0 CUTHATbHON (GYIKIUM DTOI0 M3JYJIeHHA.



B nacroameii xumre paccMaTpUBAIOTCH JATEPATYPHBIC W JAIINEC
co0CTBEHHBIX JKCIEPUMENTAIBHEX WCCHEI0BARAN BOSMOKHOCTH Hepe-
nagu Guosiornaeckoil uropManumi MOCPEACTEOM CBEPXCIAaboro IMeKT-
pOMArNHTHOrO M3NydeHUs. 3 Tedemme AaurTesbHOrO BDPEMEHHM aBTOPHL
¢ COTpyAUnKaM#u 3anmMaorTcsa mpobdieMoit «Csepxcaabble u3IyueHus
B MemKJIeToudbx Bzanvopeitctusixy, Haxommes OGouabimoit drecmepu-
MEHTAJIBNLI MaTepmasl, [AIOIUA BO3MOKIIOCTEL CHAEJATh olLpefelel-
HEIe BLIBOXM O HAMMYMH [AUCTAHTOBIX MEMKKJICTOUHNRIX JIEKTPOMATUUT-
OHIX  pammofelictsuii (DaerrTpoMarumTHass Onouwndopmanus). May-
qasi MIIOTO JeT cuyepxc.alhle MBAyIeHWsA B KJIETKAX W TKamAX
JRUBOTHLIX M ueloBeKa, Mbl IPHOUIM K BBRIBOAY, UTO 3TOT de-
nmoMeH Tpebyer yrayliaenuoro u3y9eHHs He TOJbRO B Gmodmnsmue-
CKOM acIieKTe, Mo 11 B KubeprermueckoMm miaame. Paccmarpusas ke
cpepxcaaboe 1U3JyvYeHue JRUBOW KIETKY ¢ KuGepHeTndecKoi (wHdopma-
IMOHHOM) TOYKU 3peNus, Mo;KI0 HpeAllonararb, 9ro YHpaBiIcHHe
0MOJNOTAICCKUMY [IPONECCAMH €CTh OJHA M3 0CHOBHHIX QYHRI(UIT AIEKT-
POMATHHTIIONO U3JIYYEHHA, NCIYCKAGMOro KUBMMH CHCTEMAMH.
Wsayuenue permcrpupyercss ¢QH3MICCKHEMN METOHAMY, T. €. MOKeET
OBTL HACHTUGUIHPOBAHO KAK DIACKTPOMATHNTHOe (OIpeneemnoi
YacTOThI, OYCHb HUBKOM HMUTEICHABUOOCTH). OTH W JAPYrue TePMHUHH,
CBSI3AHIINE ¢ HM3AYYICHHEM, 3aUMCTBOBAIBE M3 QH3UKKM U COXDPAHSAIOT
cvoit Quaudeckuit cyMbicI. TepumH ke «GMoHOIe», 3aMMCTBOBAHHBIN
n3 gusuru A. I. Typsuuev, moka e MosxeT OHTH MACHTIOUIAPOBAL
¢ KaruM-au00 KOHKPETHHM (U3MIEeCKHM HojeM (3AeKTPOMATHUTHBIM,
aKkycruuecKusM i nHpiM). Onucanupsie HaMn QaKTLL HEODPAMHADHBL I
HC HOAfAlTCH O0LACHENHNIO ¢ (HPUBHATHLIXY, HM3BECTHHIX IO3UNWIL
conpeMenHoN naykn. Mul e MOKEM ¢ JOCTATOYHOU KOMIETEHTHOCTHIO
paccMaTpuBaTh IOJNYYEHHOE SBJIEHHC [UCTAHTHHIX MEHKIETOUHHIX
B3aMMONEHCTBNI uepe3 OUTHICCKUU KaHAX CBA3Y B KUOCPHETUICCKOM
Wi QU3MKo-XMMUIecKoM aciexTe. BmecTe ¢ TeM HaM IPUXOIATCA
00,1b30BATHCH TEPMUHAMH, 3aUMCTBOBAHIILIMA M3 DTHX HAyK, HoXlac
WHTYUTHBHO m3jiaras ux coaepmanne. Bo3mosKHas HCKOPPEKTHOCTD,
¢ TOYKY 3PelHd CHCUUAINCTOB, OOBACHACTCA TeM, 4ro, Oymyan Guono-
raMg, MH NpPeAoYNTAIH COXPAHWTL JTHIOL OMOJOTHYeCKuil YpOBEHL
B OIGHKE OIMCAMIOro SIBTEHUS.

Ilens 9Tol KAUTH — UPHEBJICYH BHEMAHKC K OY6HD BaHiiIol Hpob.ie-
Me — mepefade anexrpomMarnutHoit 6moundopmanumu. Ee pemenne
HACT BO3MOMKIOCTH, Ha WAl B3TJAJ, HAMETUTh HoOBBIE HOJAXOMH K Ta-
KuM OHoJoTudecKuM mpodieMaM, KaK pasBHTHE, pPOCT, MeXaHM3MEL
cTapelns, BO3HHKHOBelMe 3J0KATYECTBEHHHX HOBOOODPAa30BAHHIl.
1lomcku BO3MOMKITAIX HyTell pPemeHWs TAKMX BAKOBIX 33/(a9 NPUBOJAT
K HoIBTKaM 0000HieHNS M MOfBENSHHUs UTOTOB MHOTOJIeTHHX HCCIe0-
BAaHMUIT, YTO MLl W CTapaldHCh CEIAThL B 9TOM KHWHTe.

Aptopui BRipasKaior meKpenHioo Gaaropapiocts C. b, Credatmosy,
OKa3apIIeMy 3HaYNTeJLHYI0 MOMONLs HNpW MopdomeTpmuecKoil obpa-
00TKe HamuUX JHCIePHMeATANBHEIX pedyapraros; . M. Bramgmmup-
cKOMy, coTpyarHKam Hpemcroil olcepsaropuu, H xabopaTopun
omodusnkzr MKOM CO AMH CCCP, upo¢p. H. H. Bopoboesoi,
mpop. A. H. Mocoaory, cienaBmmM pax LeHHHEX 3aMeYaduil iTo
JaHHOU KHHUTE.



Fnasa I

ITPOBJIEMA WHOOPMAIIMOHHON ®YHRIINK
CBEPXCJIABOI'0 N3JIYYEHUA
B MEKKJETOYHHIX B3AUMOJENCTBUAX

«H3 HeBHJIMMBIX WU3IyYCHHII naM W3-
BeCTHBL [IOKa HemMuorHe. Ml enpa
HAYMHACM CO3HaBaTh WX pasnoolOpa-
3Me, IIOHHMATbL OTPLIBOYHOCTL M He-
TOJAROTY ¥WAmX [pefcTaBicHuit 06
ORpY’;RAOWECM H  ITPOBHKAIOMEM HAac
B Ouocepe Mupe HINYICHU, 06 uX
OCHOBHOM, ¢ TPY/IOM IOCTHKAMOM yMY,
UPHBHIKMEMY K MHBM KapTHHAM MW-
pO3aHUA, 3MAUYEHHM B OKPVKAIOTHUX
HAC TTPOLECcCaxy.

B. M. Bepuagckuit. 1136p. cou.
T. 5. M., 1960, c. 38

Boaee cra .1er npoiiio co Bpemenu paspaborkm (1838—1840)
M. lllxeiimenom u T. HisanmoM rireTounoit TeopHH CTPOEHHA JKUBHIX
OpranusMon, HO3BOJUBOIEH OOLACHATL MHorme Ouojorudeckue sABIe-
nus. Vcciegosanus, MposeJieHIEe ¢ TeX Hop, yoenmredbHo ROKA3alH,
970 BCAKASA KIGTKA MHOTOKIETOTHO0 OPraHdM3Ma «ABIAETCH TeM, 9TO
OHA ©CTh, JMmb OJarofapsd ee B3aHMOCBA3W CO BCEMH OCTAJLHHIMU
rkaetkamu teiay [HImmrr, 1961, ¢. 161,

B nocaennne apa gecaruneTus ¢ moMombIo MOJCKYIAAPIoR OHOI0-
TUY BHISIBJICHE Y3.;10BHE 3BeNbs Peryasildd cmHTe3a Oelka, ompejene-
asl pyHrmu IR u PHHK, warencusno n3y4aorca wieTodHble opra-
HeJJHl, PACKpPHITH IPUONMIN IepeNadd TeHeTHIeCKoH HHpopManud
H T. ). ITH 3HAYUTEABHHE YCIEXH BOT-BOT [OJKHBI OLUIN NMPUBECTH
K OKOHYATEJBHOMY DACKDHTHIO CYHHOCTH KU3HeHHKX sBICHHIIL.
Opmako oKazaloch, 970 «MOUEKYIAPHAA OHONOTHA JaJeKo He WcIep-
OHBaeT nccaeqyeMylo o0xactb, a AWML MocTaBiger uHGOpManHIo,
Heo0XOMUMYI0 AN oOCYmAeHWsA HOBHX, (ojgee IMUPOKUX Hpobrem»
(Maac, 1971, ¢. 298). Hecomuenna BaKHOCTH ¢DJIeMEHTAPHEIX) TIPO-
Tmeccop, IIPONCXONAIMX B KJIETKE, OfjHako He Medee HPUAMUIAAICH
Bolpoc 00 MX B3aMMOCBA3W B HMPOCTPAICTBE M BPEMEHU; MO-TIPeIRHeMY
HedCceH BOIIPOC O TOM, KakK M 9To O0'BCAMHSET KIGTKU B efUHYIC yHK-
OUOHAJBIYI0 CHCTEMY, KAKOBLI MeXaHU3MH, 06eCIeINBAIONIEe B3auMO-
nedcTBHe KJIeTOK.

B macrosmee Bpems HaKoOIZIEHO JOCTATOYHO (AKTOB, CBUMIETE]b-
CTBYIOIMHAX O TOM, YTO Ta OCHOBE [UCTAHTHBIX MEKKIETOYHHIX B3aVIMO-
peiicteuit (JIMDB) cTpoutcs He ToabkKo pa3BHTHE MIIOTOKJIETOIHOTO
opranusamMa (KOTOPOC M HAYMHAETCA C B3AUMOJEHCTBUA ABYX KJACTOK —
raMet), MO M ero ;KU3NENCATEALHOCTh KAK HeJoTo. IIpakTudecKd Bce
PeryasiTopubie MeXaHH3MBl B MHOTOKJIETOYHOM OpranuaMe QyHRIHUO-
HEPYIOT HOCPEACTBOM B3aUMOMEACTBUA KICTOK.

Mesmuicrounsie B3amMoleHcTBIA Ha pas3HLIX dTamaX WHAWBHAY-
aTbHOT0 PA3BUTHA MHOTOKJETOTHOrQ oPraHM3Ma BEICTYHNAOT KaK BEXY-



mpii MexaHusMm (QOPMUPOBAHMA KJIETOUHBIX CHCTEM, 00Jafarton(ix
MPOCTPAHCTBCIIO-BPEMEHHON YIOPANLOYEHHOCTBI0, M SIBIASIOTCH BCHY-
wuM PaKTOpOM cHCTeMoreHe3a B KiaeTouHunx accouynaiusnx. Haxor-
JeHHHE B IIOCAEAHHC Tofsl FAlHbE O CYIIECTBEHHOH CTPYKTYpHO-
OYEKUMOHANBIIOH TeTePOreHHOCTH KJIETOUYNHX MOIYyAAUWil, KOTOpble
paHee CIMTAIMCH HOCTATOIHO ONIIOPOMITHIMU (MUOKAPIMOLUTHL Kejy-
DOTIKOB CepJiia, elIaTOMUTH Hederd 1 T. 1), CTABAT BOIPOC O TOM, ITO
KOOHEePATHBIIOe HOBEJNEHHE BTHX KJETOUHHIX CHCTCM, ITO-BUAMMOMY,
cTpouTCs Ha 0ase MemKJICTOUNLIX B3auMofieiicTBuil.

1. Beiic 8 1961 r. nncax: «BsauvoneiicTeua MemIY KIETKAMu CJIY-
AT CPeICTBOM, MPHU TTOMOINH KOTOPOI'0 KJIETOYHOE COOOI{ECTBO Opra-
HHU3MA CO3/IaeT M MOJIePRIBaeT rapMOHUIHOCTE CBOCH OPranu3aLiH. ..
BzaumogeiictBue MeRIY KJISTRAMM — 3T0 TPAKTUICCKH BCe, TTO CO-
sepmaeTcsa B opranuamax» (c. 177). .

Ilo nuTepaTypHHIM JAHIBIM & HACTOSIMIEE BPEMs CRIAILIBAETCSA
Hpe/cTaBACHAC O TOM, 9TO B3aMMONEHCTBHE KJICTOK WMMeeT CIOAHLI
XaparTep U OCYIIECTBAACTCS, MO BCEH BUAMMOCTH, WECKOILKIMU CIIO-
cobamu: xumuueckum wyrteM |[Bysunkos, 1967; Jlonames, Xomnep-
cxas, 1970; Tymanumeuian, 1970; fsmros, Basos, 1970; Kocnuuwnii,
Pesnu u ap., 1975; Tepmu, 1977 ] nocpencreoM B3admofieficTBUA Kile-
TouHMX NoBepXHocteir [Bacmasen, Maneunxos, 1968; Homrkosa u ap.,
1970], a rtamwme ¢usuveckum cnocoGoM B3auMopelcTBUs — TEpe3
meaygenme [Hymun, 1959, 1965, 1968; Houes, 1965, 1977; Hoxes,
Axcennes, Yepmunrmit, 1970; Kasuagees, lllypun, Muxaitiosa n ap.,
1966, 1969, 1977, 1979], upenrosteno TECKOIbKO TeOPHii H eie (onbIme
TANOTE3 O MEIKKIETOYHHX B3aUMOJCHCTBHAX.

«XEMUIeCKIe» TEOPHM MEIKKJIeTOUIbIX B3aUMO/CIHCTBAN 0KA3aIUCh
Hamboxee MIIOrOYUCTCTOLMU 1 oOmenpuusaTeMa. OHU BHABIAIOT KOH-
KPeTHHe XaMaIecKHue GakTophl, Mecyluine nuGopMauouHy0 QYRR
B MEKKJIETOUYHHX B3AWMOJICHCTBAAX, H UM MOCBAMEHO MHOIO HCCIE0-
BaHWH B mocaeanee pecatuietme. B paGorax Tepmm (1977) obey:xma-
€TCs BOIPOC O «BO3MOJKHOU cuCTEME JRECTKOro KOHTDPOJIA» CO CTOPOHbL
HEKOTOPHX XUMMYECKHUX BEL[CeCTB (Hampumep, TOPMOHOB, XAaJdOHOB
u t. x.). . UGept, B ¢BOIO 0uepENE, MOTIEPKUBAJ, ITO MMEIOTCS KaH-~
HEE, YKa3uBalomue Ha TO, UTO «...KJCTKH BMGPIAOHaTILHLIX TKaueill
POy THPYIOT W BHIeAAIOT BHEKJIeTOIULIA IPOYKT, KOTOPHI o0ecHeun-
BaeT CBSA3HIBAHUE U CITOCOOCTBYET OPMEHTANNM KJAETKH IPH TUCToreHe-
3e. Ilpu sToMm mopmXope BCe YCHIHA COCPEHOTOUMBAIOTCH HA W30JALHAN
MOJIeKyJ, CHOCOOHHX CTUMYJAUPOBATH TRAHECHeNIPUINYI0 arperannio.
Opraxo NofYepKHeM eie pa3s, YTO MBI HHYEro He 3HaeM o IpHpoje
TAKAX PAKTOPOB, WX MPOUCXOMACHNA M JOKAJIMIANHA BHYTPH KACTKH
uin Ha ee oBepxHoctwy [Moept, 1968, ¢. 156 . Buasuraerca Teopus
«MOpHoHaNbHOM MHAYKIIAY, B KOTOPOR MpeImoaaraercs, 910 MeXRy
UHAYKTOPOM M HHAYIMPYeMol CHCTeMOI HNPOUCXoAUT MepeHoc XuMmie-
CKUX BELWeCTB, HO 0 HPHPOJie U CHELUPHINOCTH ITHX BELeCTB H3BECTHO
ouensr Mmazxo [Tymammmsuiu, 1970; Tepmm, 1977). Ogmaxo mo cmx
UOP UpoBeJieHo o4elb MAJ0 CTPOrMX GHOXMMHYECKAX WMCCIENOBANHH,
HEOOXORMMHX [IJI5I TOT0, 9To0H IPOJATH CBeT HA IPAPORY UHAYKTOPOB.



T. . Kocuurum, . T. Pesugem (1975) passuBaercs rumoresa
0 TOM, TTO MCEKAY KJICTKAMU MOMKCT IIPOMCXOANTH MOCTOSHHBIN 0OMeH
makpomoaexyaamu (6eaxos u PHH), necymnmn cnenudmaeckyio wh-
dopyanmo. Hamaas kireTKa MHOTOKAGTOINOr0 OPraiu3Ma yTpaguBacT
cooCOBHOCTh K JKUBIK B KAaUeCTBe OTAEIBHOTO CYINECTBA, HO COBMECT-
O ¢ APYTHMII KIeTKamH Tpiobperaer cnocoGHOCTh BHIOAHATE OIpe-
HesIeliie  BHICOKOCIeN AT u3NpoBalisle QYIKIUAE B COBEDNICHCTBE.
HenpepsiBHoii 00MeH MAKPOMOIERYJI NPEACTABIAET co00il 0co0bi THI
KOpPPeTATUBHLIX cBsizeil B opranuave [Hocmuxmit, Pesmu, 19751
TlocTynusimne B KJIETKY MAKPOMOJEKYJIb, SBJISACh TOTOBLIMU CTPON-
TeABHEMN GJIOKAMH KJICTOMHLIX CTPYKTYpP, KpPOME TOro, HecyT CTPOTO
ompeneeHylo creidnieckyo nnpopManmio oT KIETKA K KJICTKe.
Ira ungopmaiug neodxoaIMa 1A Hoaaepxanna AupdepeHKupoBaHuA
KJTeTRH, COXpaHenus e¢ CTPYKTYpPH ¥ cloco0a B3auMOJEHCTBAsN C APY-
IAMHE KJICTRAMM OPTaHu3Ma.

" Coraactio rumorese M. Teilropa n 11. Beiica, Me:xKkIeToUHHE B3a-
HMOJEiCTBUST OCYIIECTBIAIOTCH 33 CYET B3AMMHON KOMIITIEMEHTAPIIOCTIL
MaKpPOMOICKYJ Ha UX ITOBEPXHOCTH, T. €. B3ANMOACHCTBHE THHA AITH-
TeH — aurTareno. VAMMyHOZOTHYCCKHE AaCTeKTH (MMMYHOJOIMIeCKUC
IUIOTe3bI) MEFKKJETOUIHX B3auMONEHCTBHI @rpalor OOnBIIYI0 PoIb
B M3VYCHNM sIBIeHuA peacconanuyu. B HeKOTOPHX TKanAX ycraHoBIe-
Ho cymecrtsoBange AudPepennupoBoUNEX AJNI0AHTUTEHOB, KOTODHIE
pacupene’icnbs Ho oIpeleneloi cxeMe la KIETOYNOX HOBEPXHOCTH.
@. Bepuer (1964, 1971) camraer, 910 APONECCH AMMYIATCTA CYLIIECTBY=
0T [ PEry.JUPoBaliud PA3BUTHs U [JIS COXPaHelns ¥ 00ecHeIeHHUs
HeJOCTIIOCTH OPralliN3Ma, a He TOJBKO [As 3alIWTH OPraHH3Ma OT 4y-
. epopHLIX anturenos. HexoTopsie mcciaenoBaTenw IHOJATAOT, UTO
aHTHTeH — 10 CBoCH IpHpoJe WNAYKTOP, a BeCh Iporece sMOpuorene-
3a HpefcTas:;ser co0odl No CYMEeCTBY HMMYHOJOTHMUECKMH HpOMmece
[Bazos, 19621.

T'nmore3a 0 KOHTAKTHHIX MEXAHM3MaX MEKKAETOYHEIX B3amMopei-
cremit passusaercs 1. Beticom (1961), I0. M. Bacuasesrim, A. I'. Ma-
gerxosbiM (1968) w ap. B csoux mccaemosanmsx 10. M. Bacmnres u
A. T. Maxenkos, o6cy:/1as BOIPOCHE, CBA3aNHLC CO CTPYKTYPOR Mek-
KJICTOUHBIX KONTAKTOB, IIPUBOJAT JaHHLE O IIPONECCAX arperanuu
KreTkn m o0 u3bmpaTeabHoM CAMIANME KIeToK APYT ¢ fpyrom. Pac-
CMATPUBAETCA 3MAYeHHMe MC/KKIGTOUBHIX B3amMmojelicTsusi B ambpuore-
Hede 1 PeTYSIANMM Pa3MHOMEHHH KJIETOK.

ABTOpaMH TOKA3aHO, 4TO CIHOCOOHOCTL KIETOK K YCTAHOBICHHIO
KOHTAKTOB APYT C LPYroM ONpe/iedseTCs B OCHOBHOM CBOHCTBAMHI HX
HMOBEPXHOCTH, eif OTBONUTCA Pery;IHpyIouias poib, ec COCTOAHNTE U CO-
CTOANNe KIETOTHRIX KOHTAKTOB KOITPOJIHPYIOT MPONECCH Ipoindm-
pamuu 1 auddepenrmanum kierox. lloBepxHOCTH ofHONE 1M To# ke
KJeTKH MO/KeT HaXOIUThCA B Pa3andnuX cocToAanux. Ee mepexonu us
OiOT0 COCTOSIFINA B JIPYToe BHI3LIBAIOTCS BHENTHUMHN areHTaMM, KOTO-
PHie MOryT jeiicTBoBath cHenmiUEeCKH HA KJAETKH DAa3HHX THIOB,
HMEIOIMAX XapaKTCPHOE CTPOCIHC KIETOUNOU HOBEPXHOCTH CO CHEIfu-
duecKEMU PenEeNTOPHEIMI KOMIOHEHTAME, C peuentopamMu, To-BUAH-
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MOMY, CBf3aHa CHOCOOHOCTh KITETOK K TPAUCIOPTY pPasidmdBBIX Be-
OIECTB, & TaKMe K MUIOMUTO3Y.

Xapakrep HOBEPXHOCTHHIX DEHENTOPOB OIpeleNseTcs rerneTude-
CKAMHA (DAKTOPAMH, KJIETKN CXOAHOTO TUIIA MPOCTEHIINX MHOTOKJIETOU-
IIBIX TKAHEBHX CTPYKTYpP cHocoOnbel &k o0pasoBaliMio arperartos,
W TOT/{A MEF/LY COMPIKACAIMUMUC A TOBCPXHOCTIMA KieToK 06pa3yoT-
¢A CIeINNaJA3NPOBAHHEIE KOHTAKTH. [{JIeTKM pasHbIX THIOB B CMEIIaH-

' HOM arperate CIIOCOOHEL K COPTUPOBKE. O/€Ch, MO-BUAVMOMY, ULPAIoOT
POJIb a/ire3uBHEE CBOUCTBA MOBEPXHOCTH, CBASAHHLIE ¢ PEICIITOP HEMI
KOMIIOHeHTaMH. B MHOTOKJICTOUHBX TKAHEBLIX CTPYKTYPaX KIEeTKMH
Pa3HHX TUINOB CBA3ANLl MEKAY coboll B eNHHYI0 PYHKIHOHAIBLHYIO
cacremy. O0bequHenIne KJICGTOK 3aBUCHT OT COCTOSANSA KOUTAKTHAPYIO-
muxX HoBepxuocTell (mpoHunaemocTs, nunonuros). Hapymeime cocro-
SHASI KOHTAKTOB PABIO3HAUIIO HAPYIICHHIO MPOHUIAEMOCTH, TOITOMY
COCTOSTHVE KOHTAKTOB HVeeT OUPOMHOE 3LavdeHue [Asf pery;ianun
BHyTpuUKIeTOYOro MeTaboamsMa u mpoandepaTHBHEX MPONECCOB.

CyniecTeyeT elme HeCKoJbKO PA3MHTNBIX TEOPH MaXaHM3MAa MCHK-
RIeTOIHBIX B3amMopeiicTuil: ayuenaa [Homes, 1965, 1970), wowu-
menust camocGopru [3yceman, 1977) n np.

B neiicTBuTeNbHOCTE PACCMOTPEHIIHIE TOYKM 3PEHUST CKOpPee BCero
1e WCKI0YA0T, a 7ao0opoT NOMOIHAIOT APYT Apyra: :RUBasg I pHUpPoOAA
HCHOJB3YeT Pa3TMIHEE THIH MEKKIOTOUNHX B3aNMONeHCTBHH, ONTH-
MAJBHHE I B3aHMOACHCTBYIOIMX CHCTeM HPH COOTBETCTBYIOUIEX
BOEMHAX ycaoBusix. H aToMmy cromt go0aBWTh, 9YT0 HH OMH U3 W3Y-
9eHHEX HBIDE MeXamu3MoB He ABIACTCS HACTOJNBLKO SCHHIM, ITOOB CYH-
TaTh €ro eAUICTBEHHO BO3MOMKIOLIM, a U3ydeHWe APYIUX HIIHIIHAM.

Taxum o6pasom, MHOKECTBO BOIPOCOB, KACAIOLTAXCA MEKKIETOT-
HBIX B3awMoMEiCTBHA JHINL TMOCTaBleHo, deM Goiabime yray0asioTcs
HAMU 3HAHAA O CHeNAANBOHX Onodusudeckux 1 OHOXHMWICCKEX
OYyHEOUAX Pa3IWIHEIX KOMIIOHeHTOB KIeTKH, TéM oIeBrIHee CTAHOBUT-
¢Sl ACKIAIOYATENbHAA BAMKHOCTh OPTaOM3aquy OHOCHCTEMHl KaK MEI0To
7 B3aHMoJIefiCTEHE KIGTOK W KIETOINHIX acCoumanmil. ITH KOOPANHM-
pPOBaHHBIE BO BpeMeOH @ B MPOCTPAHCTBE ME:KKJIETOTHLIE B3avMMONei-
¢TBHA 00yCIOBAMBAIOT [UHAMHUCCKME PeTYAATOPHLE K AaNTHBHEE
cBoiicTBa Ouodormueckmx cucteM. MesiKiaeToUHEe B3aMMOJeHCTBU A
IPEHAMAIOT y9acTHe B PeryaAqnd OGHOCHHTETHIECKUX BO3MOKHOCTER
RJIETKH, aKTABADPYHA uaM WHIHOUpysa Metabonmieckre PeakOuM, B HpPO-
1[ecce KoTopuX o6pasyloTca HPONYKTL, HeoOXoREMHE He caMoil CHHTe-
3HPYIOMeH KIeTKe, a KIeTKaM IPYTEX yAaJeHHHX OT Hee FacTed opra-
musma. Vsydenwme Gmonorum4eckodl PoOAM ¥ KOHKPETHHX MEXaHW3MOB
PASNHYHHX THUIOB MEMKK/ICTOUHHX B3aWMOMEHCTBHI, KaK OXHOTO B3
ypoBHeil mepegadn wHGopMaqud B KUBHX CHCTeMaX, NpuOInaeT HAC
K PaCKpHTAK, MOJeInpoOBAHMAIO U [aMe KOPPEeKOAW MHOIMX HABJIEHHH
¥ 0COGEHHOCTE RUBHIX OPTANU3MOB.

IpoGnema mepegagm Guomormdeckoil mOodopmanmuu ¢ I[OMOMIBIO
IMATTEPOBAHHHX (HOMOTWICCKAM OOBEKTOM KBAHTOB JIEKTPOMATHHAT-
HOTO W3Ny9IeHAA OUTHICCKOr0 AHANa30Ha WMeeT JINTeNbHYIO HCTOPHUIO.
QaxT cymecTBoBaHHA COOCTBeHHQro CBeUeHHA OMOIOTHICCKHX 005-

8



eKTOB B HacTofAmee BpeMs o0mienpuauail. I{paTko ocTamoBuMcs Ha
ofmnpHoit amTepaType, Kacaomeiics 3TOr0 BONPOCA.

Onmcanne BmAUMOTO THAa30M CBCUEHMA ;KUBHIX OPTalli3MOB BCTpe-
qaercs B Tpyaax Apucrorests u llammusa Crapmero. B nacrosmee npe-
MA aTo ABAenue ommcano y 40 pasamunuix Bujos Gakrepwii, rpuGos,
Gecmozponounuix n pei6 [Ilarvey, 1940] u e o6mapyeno cpejn BHC-
UIAX PACTCHuil, MITHI W MICKOIRTAIOWMX, IT0 HOCAYIKIIO0 0CHOBAHMEM
0003HaIUTH DTO CBCUCHHE KAK HK30THUCCKYIO OHOIIOMUHECIEHI(HIO,

Komnpay Teamep B 1655 r. uszax B Iiopuxe mepsyio Kiury mo 6uo-
movunecneunua. Bemmep B 1750 r. mokaszaa, wro csedenme Mopst
IPONCXONHUT 33 CUeT MHKDOOPTalHM3MOB, SKHBYH[UX B MOpPCKOii Bopge,
a B 1853 r. Tennep fokasa:, 4To cBeUCHIIe THUIOMEro MACa OTIpe;lelA-
erca GaKTepHsMH, a CBedCUHE THHAYOIEK — TPUOHMIAMI.

Buomromunecnenuua naGaiofaercs TodpKo B BUAuMoil ofaacTu
cuexrpa. Ee cnewrp meupepuised u mumpor. YM- u undpaxpaciunx
ayued B Heit mpawrudecku Her [Harvey, 1940; Cpemrimxos, 1941;
Max O9apoit, Ceamummep, 1962].

Havamgo cucremaTHdecKoMy WBYUEIMIO XUMUYECKHX OCHOB I(I0MII-
MecHeHIUA CBeTAMUXCA opraHmaMoB wmoaosikeimo Padasaen [{oGya
[Dubois, 1893]. On obmapyma, 9To BHAMMOE TII1a30M CBedelye
UBHIX OPraHU3MOB 0051330 CBOMM THPOUCXOIKICHNEM CIEHHAILHOMN
cybcrpar-depmenTtHoil cucreMe momubepu — .aonudepaza. B mocae-
AyoleM YCTAHOBAEHO, 9TO CYIIECTBYIOT M ApyrHe, Oojee CJI0RHAbIE
(epMeHTATHBIINE MPONECCH, XAPAKTEPHU3YIOI[Ue CBETAITYIOCH CHCTEMY
wueHX opraumsMon [fHypasuen, 1965; Tmreaszon, 1965; Uymaxnosna,
I'mrensson, 1975; u gp. ], a cyGerpar-gepMeRTIEIe CHCTEMbBI BO3IIUKAIOT
Y HEKOTODHIX BHJOB Ha ONPeeJeIIEX 3Talax 3BOoAIONAH.

Buonoruaeckas 3maTMMOCTh DK30TWIECKOM GUOMIOMUHECIEHI{MH
paccMaTpHMBaeTCs IO-pPasmoMy: Kak mnpmcuocobureasHan [Harvey,
1940), 3ammronas [Uymawona, 1965], pymmmentapuaa [Mar dapoit,
Cenmmmrep, 1962] 1 Kak nepsuuasiii mocrapmuk sueprum [Hiypas-
aes, 19651].

B macrosmee BpeMs BeXyTCs MIMPOKHE UCCIENLOBAIUS 110 H3YISHMIO
PU3AKO-XIMITIECKAX MeXaHU3MOB ¥ OHOJOTUYECKOR DOJIM HK3OTHIe-
croii Omomomuuecerimr (Maxk dapoit, Ceanmmprep, Xanoma, Uysa-
koBa, I'mrennsom u ap.).

Hapsiny ¢ nccnegoBanmev ceedennit, BEAUMKHX IJ1a30M, yike Oolee
HMOJYBEKa SKCHEPUMEHTAIbHO HAGNIOMATCA M U3YYATCA OUeHb Cla-
Oble W3;ydenusi B BUAMMOH, yabrpaduoierosod m mugparpacroil ob-
MacTAX cHeKTpa. JT0 fABJCHHUE LUpeACTaBifger ¢oboil SHIOrennoe HIeKT-
POMATHATHOE W3IydeliMe HK30TePMATICCKUX OMOXMMUIECKAX HPONEeC-
cos [fHypasmaes, 1965). Usayuenue, cesazaunnoe ¢ nedepmMenTaTABHLI-
MH Ppeaknusmu, OTKPHTO B XX CTOJOTHH M BCJAEACTBIE €ro Maloii
narencusmoctn (10—10% gorow/c-cn®) [Momm, 1979] nasvisaercs
cBepxciabotv. OOHYHO pasiaMdgaioT CHONTALNYH (TCMHOBYIO W
9HIOTEHNYI0) GUOXeMUTIOMITCCHERINIO U UIYIMpOBaLYio (Haseyen-
HYI0), T. €. Bu3BaHHYI0 Brcmunm dusnieckny sosgeiicTsuem [Hiypan-
neB, Mypasiuena, 1975]. d1o gmexenne ouens yciaopHo, TAK KaK CIOH-



TAIHOC H3;IyYelne zapucuT ot nuewnimx yeqaonuli [apenGoiis u ap.,
1966]. B 1923 r. A. T. T'ypeud coobuiu1 o naifaentoy M oUes c.1a-
oM yabTpaduoJCTOBOM M3BJIYICHHMU PA3TIUIHBIX KABBIX TRaUel.
VaosaTh ero GU3MTeCKUMHE METOJAMU B TO BPEMs OBLIO HEBO3MOMKHO,
nooromy A. T. I'ypouu mpemiosiui HCHONB30BATL JLISA PETHCTPATIHIE
n3aydeHnil GuosormuecKue NETEKTOpPbl (KJIeTKII APOHGKeH 1 KOPEUIKoB
ayka). Buouaorudeckoe yabrpaduodeTosoe usllydeune CTHMYINPOBA-
J0 MATO3 B OUOJOTMUEGCKUX ACTEKTOpPAX, B CBA3U € HeM H IOJYYHIO
Ha3Baumne wuToreHermaeckoro. IlanGoaee yiobHbIM 0HOIOTMICCKUM
AeTeKTopoM okrasanuch apoiksku [Barron, 1926 1. Muroreneruyeckunii
obdext mpusiter k ryuam A. I'. T'yppuua uCKII0IHTCABHOEC BHHMATIME
rax Guosoros, tak um ¢usmkon. A. I'. I'ypsuu cauran, 970 paxonas
TRAIb, KOPEMIKA Jdyka 1 60608, M03T, KPOBb M TKallll TIa3a BLIChedH-
saor YO. dpperT BLcBeIUBaHUI OH onpeen st Mo BIUAHMIO n3.Tyde-
U 23 TOYKYIOMIAECH KJIeTKu jpodskeii. Ociiosioil MuroreHeTHIec Kt
spdert mo ['ypeuuy yrassiBaer Ha 3aBUCUMOCTb aKTa KJICTOTHOLO
JeJieAUA OT TOIIONIEHU S y:ILTpa(bnonmomﬂx dorouos. Tloraomenue
$OTOHOB AaeT HAYAJO IEMHON PCAKUN ¢ OOJBUIMM KBATTOBMM BBIXO-
mom. Ilemnas peawuus mpmpogur K 00pas’oBalMIo PAgUKANOB, PEKOM-
OMHAIWA KOTOPHIX B CBOIO OYepe]b BHOBL SBIACTCS HCTOYHHKOM MUTO-
TFeHEeTHICCKOT0 W3IIVUCTINA.

A. T. I'ypsuu yrasnBaer, yro muToreuerndgeckoe feitctsue Y-
M3TyUeHUs 3AKJAOIACTCH M UCUEPITHIBACTCA CTUMYAMPOBATITIEM CIITE33
BHCMAX 7 Ausmux menrtupos ['ypsua A, T., Typsua A. 1., 19451
Jto 3zakaodenue CcPopMyJIMpOBAHO 1A OCHOBAWHN COIOCTABICHIA
DHEPTETHICCKUX YCJAOBUI IiId TOAYTICHHS MUTOTEHeTHYeCKOTO dder-
Ta M CHHTE3a MENTUJOB.

B 30-e rogst corpyaunxamu A. I'. Typsuua I'. M. @paurom u
C. ®. Ponmonosrm 1 ommospeMerito B. Paenckum [Raiewsky, 1931]
B V'epMannu npefupuagTH HepBHe MONHTKA (U3NIeCKoil PCTHCTPALMU
M3TyIeHNA OUOJOTHIeCKUX OOBEKTOB C IIOMOIIBLIO BUAON3MEHEHIIOTO
cuergnka [eiirepa — Mrwoamepa. B. Paencruif ouemmBaJ RUTENCHB-
HOCTH M3JIyYeHUS KOPCDIKOB JiyKa B o0jact 265 1M IpHOGAM3UTETLHO
B 100—200 wsautos [Typsuu A. T., I'ypsuu A. [I., 1945; Fisher,
1979). T. M. ®paur u C. ®. Popuonios na amajloryiunoM IpuGope
peructpuposa:in go 10° Y(D-xkBautoB 9AeKTPOMATHUTIIOTO U3ITydennsd
paboraromeil MEIIIHE. TN Pe3yALTATH HOITREP:KACHL H No3Hee B IIe-
puoyn, Gypuoro passutus gusndeckux merogos msvepeunus [Tpomnumit
u fap., 1961; Bragumupos u ap., 1964; Houes, 1963].

Kpome toro, 8 YO-nnanasone mpu HEKOTOPHX BHEIHHHX Bo3jeli-
CTBHAX, BHBOMALIMX CHCTCMY K3 HOPMAJIBIOTO (I3NOJOTUYCCKOTO
cocToAHUA (OXJAMJienne, 1apKo3, MeITpudyrupopanue, neicipue
TOCTOAMIOr0 MM HepeMelloro Toka HefoJabIoil BEAHMIUHB), pert-
cTpupyercs «uerpajganmoinioer uzaygenue [Cypsua A. T wu ap.,
1944 ), xoropoe HyeeT BHPAMKCUIYI0 BHAOBYIO CUCIMPHYTIOCTEL I Ie-
cmerumuno orHOCHTe:abno BosjeiicTausn [Fypsuu A. A., 19651

Eme B 30-e rogs namero croernst 13. Jewenrkun [Lepeschkin,
1933 ] coobmu:s o ToM, uro uM ofuapy:keno odellh c1aboe U3Tyucie
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e ofmactu yaprpaduosieta, KoTopoc O OTKPLLT, UPHMEHSA CHeu-
anabHEE QOTOMITACTHHKY € HU3RUM COACPHKANUEM HeaaTulbl (IIacTnil-
gn Ilymana). HaGaopgasa sacserky m uorermienne goromatepualios,
oH O0HAaPYKUI, 9T0 OTMHpAIIHe KJACTOR HPUBOTAT XK BHICBOOOMKIENTHIO
SHEPruyd, 3aMaceHHOl B GMOJOrUYECKHX CTPYKRTYPAX, B BHAC W3Ayyc-
HEA B yabrpaduoseronoil ofdacTit. JTO M3IyTEHue COMPOBOIKIAAIO
mpomecchl THOEAN KIETOK M BOBHMKAA0 IpH RoAryJIsiiuH Huokongon-
OB ¥ PAcHajie JHMIONPOTeHIHHX KOMILIEKCOB TMPOTOLIABMDI.

YMupauige KIETKU, HE33BUCHMO OT UPHIMIBL UX rubenu, uc-
NYCKAT oroun ¢ Hoace BLICOKOH HUTEHCHMBHOCTBIO {MHOINa HA ue-
CKONBKO NOPANKOR), HEMKEIHM JKABYIINC (TaK Ha3hBaeMoe «Jer pajiaim-
OHHOe» u3aydeHue). Ito anaenne obbachaercs ['ypsna A, AL, 1968 ]
HeoOpaTUMLIM  Pa3PyIenieM XOPOMIO YIOPAJOUYEHHHIN  KIeTOYHLIX
cocroanuit. B. Pyr [Ruth, 1979 ] nokasan, uto ucnyckainue goronon
KYJIBTYPaMH YMUPAKODIMX KAETOK CHadasza Pe3K0 BO3pacTaer, 3ateM
HaflaeT B COOTBETCTBUM € KBA3MOKCIONEHTOH (C MEIJeI o BO3PacTaio-
me# KOHCTanToll pacmajia) B TeYCHHE 1IECKOABKHX 4acos.

B 1954 r. nraapsuckne yuenwvie <l. Komr v X, @auunn [Colli,
Faccini, 1954], mpumenns (GoTORIEKTPOHIBIC YCTAHOBKL, OTKPBLIH,
YTO PacTyiMe KOPEemKH 3. JaKOBHX H3JTyJaloT B BUIIMOR obaacti
cOeKTpa cBepxciaalbiii cBETOBON WOTOK, Ma3BanHHil umu cpepxciaaboil
fHoXeMUIIOMUTIECITEHI e, KOTopass B OT.INTINE OT DK30TUICCKOil 6uo-
XeMHAJIOMHUHECUCHIIIM e MOKCT OblTh 3aMeyeHa B OOBYULIX YCAOBAAX
HEBOOPYREeHHBLIM TJIa30M.

Crpenaep [Streller, Arnold, 1951] o6napyseui, 4ro 3e:dedsrii
JECT, NOoMEeHUIHNHA mo7 (oTtokaro] POoTOHIEKTPOHUOTO YMHOMKMTENA,
cnabo cBeTMTCA B TeweHme JANTEIBHOr0 Bpeieiu. ITor QernomMer
Crpennep ordocmT K peaknuu Tuna o0patnoro QOTOCHITE3d; TO AOK-
HO CYATATh MBAYUMPOBaHHOU Guoxermmomuieciierineit. Dorocunre-
THIeCKaA OGuoxeMmmiommHecuennua [fHypasaes, 19651 sosmukaer sa
cUeT JHEPruM pearkumii MKy (oTompoxyKTaMu, 06Pa3oBaBINUMICH
B IOpomecce ocBemenus, T. €. o0paTHHIX (QOTOXMMHMUYECKHX PeaKuuii
[Bragammpos, 1965]. Tlogobusie peakunu obHapyskenbi B aKTHBHOIL
CYCIeH3M: [PoAUKeN mpy ee ocpeeIlAN JIVINHIIOBOINOBLIM yabTpaduo-
NeTOM M BUMMHM cieToM |[Baammnipos u np., 1962]. Ipyroit upu-
Mep HHAYUMPOBAHHOH OHOXCMMINOMHHECIICHINE — OHOTePMoXeMu-
JoMaHecneHlus, orkpuras B 1957 1. Apnoabgom n Illepsymom n
peracTpupyeMasn . Hochae TpeKpamedns GoTocHIITeTHYecKoil Ouoxein-
JAOMEHeCUeHIHM TpH Harpesanmmn mccaenyemoro obpasma [Tapycon
® Ap., 1967 1. Kpome Toro, 6noxeyusioMuiecieIiHio MOKI0 MHAYLH-
POBaTh PA3NNUHEIMM XWMHYCCKUMHU arentaMu (Ieaodbio, afpenan-
HOM), a Talke paguarpmoininivu Bosmeiicrsusavu [Hasuawees u ap.,
1965]. Cnemyer otmerurh, 4TO MNLYHUPOBANHLE CBepxc1alble cBede-
HUA HMEIOT 3HAYMTETHLHO $0.16¢ BHICOKRYIO HIITEHCHBIIOCTb, YCM CIIOH-
TaIHbe,

B nacrosaumee spema nposogutesa Gosablioe 9ucio padoT, TOCBAIEH-
HEIX HW3yuYenmi0 OMOXeMILTIOMUICCHCHIIMA W € MeXalu3MoB. 3uaun-
TeJbHHE BKJIaJ B peluredde 3THX BOMPOCOB HPUHAJIEHKHT COBOTCKOMH
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6modusuueckofl mwroie. ocTatouno ormerurs, 9T0 mpobaesmir Gmo-
XOMATIOMAHCCIGUIUA ABJIAI0TCA OCHOBIILIMM HAIIPABICHAAMH PaboTH

KpynHuX Onodmsnveckux Taboparopuit II‘. M. (Dpamcal, |B. H. Tapy-

cosa|, B. A. Bragumuposa, W. U. Turennsona, A. M. jRypanaesa
1 ? ]

C. B. Konesa n gp. Buarofapsa UccaeoBalmnaM COBETCKHX YUOMHIX
moKasano, 4YT0 OMOXCMIIIOMHUHCCIEHIHAS — HEOTheMIEMoe KadecTBO
SKUBOM KICTKU CaMAIX Pa3iIMdgHbIX THAleil sKUBOTHHIX B PACTATEIBHBIX
oprauusMon. Ilo CHEKTPAJBHOMY COCTABY HTO W3IYYCHWE OTIIOCHTCS
K BHJUMOMY CBETOBOMY IMATa30HY ¥ 00YyCJIOBICHO BKJIATOM B030y:K-
HEeMHEIX COCTOAHMEA MOJEKYI C PABPEMEIHKMH H3JYIYATeNbIILIMA Tepe-
XOaMHi, BOSHMKAIOMUM B Xofe XOMHMICCKHX peakyuii B wierre. O6-
mapyiKetio, 9To OMOXeMEIIOMAHCCTICHIMS 00yCI0BAABACTCA B OCHOB-
1OM peaKuuaMu He(epPMEHTAaTHBHOTO OKHCICNHUH, B CBA3H C 9E€M 3TO
AIBICHAE KACIopoHo3aBacuMo. B mpomecce snoMonnn Bo3UMKIAM Me-
XaHM3MH, PeryJINPYIOI(He BHPaMEHTOCTh OKMCIAMTENBLHHX peaKIuir,
a CJeroBaTedrbHO, U OAOXeMUTIOMUIICCURHIINIO. B oCHOBE 9THX Mexa-
HM3MOB JeKHT cucTeMa anTmowcuganton [Hlypasnes, 1965]. 3t mc-
CIeNOBAaHMA pacIIApPeHH coBeTcKAMM yuewbinu B. A, Becemosckmy,
E. H. Ceramoboit, 5. H. Tapycoswim (1963), P. H. Tacamnosnsim,
T. P. Mauegossin (1963) m mp.

B 1961 r. B. H. Tapycos, A. H. Tlonrusona, A. 1. Hypasies
(1961a, 6) oGHapyxRUAM, ITo TEUeHb U MHINMH FKUBLHIX MEIIICH HCIyC-
KaloT cBepXcjaluii cBeTOROH HOTOK B BHAMMOH YacTH CIEKTPa. JTO
u3;1ydeHrAe TPOHCXONAI0 CHIONTAHHO ¢ HOBEPXIMOCTH OPTama B TEMIOTe,
Ges waxEx-n1a6o BospeiicTBuil na KusorHoe. Ilokazano, 4o B BATUMONI
ofJlacTh CHEKTPa CBETHIT BE TOMBKO TKAHH YKMBOTOHX, HO ¥ TOMOICHA-
TH 9THX TKaHeH, a TaKie ;KeJTOK KYypHHOro filma.

Hanbonpmeit HHTEHCNBHOCTHIO W3NYICHUA Hocike PpaKLHOHAPOBA-
HUA HA yaIsTpaueHTpudyre obiagaeT sepxumit Gosee GoraThil aunAIa-
MH CcJo# TOMOreHaTa. JTo, a TaKKe OTCYTCTBHe cBeueHmsi v Gesaka
Aiina, 6egHOr0 JIUNHAAMH, HOCAYHKHIO OCHOBOM NId MPeHOTOMEHASA,
9TO BO3MOMRHEIM CYOCTPaTOM CBeUeHUA TKaHEH MIeKONHTAIONUX ABIA-
10TCA JETANH.

Han6onpman #EHTEHCHBOOCTH CBeUeNWs B BHAMAMON 06JIacTH B 0T-
ANYEe 0T MUTOTEHETHYECKOIO M3NyueHmsi o0Hapy:Kena y JHOHEOB Ha
OepBHIX 9TadaX HX aBTOOKHCJIEHUA (cBOGOHBIe M CBA3AHHHE JIHIHIH
mMe4eHd, OJEHHOBAA KUCIOTA, OJMBKOBOC M WOJNCOANETHOC MAacio).
I0. A. Baagumupos, O. @. JIssosa (1964) coobmmuam o6 o6Hapy:xennu
umu cpedenua MutoxoHgpuil. HanGoxee nuTencusHoe ceeueHne Hab:1io-
HaJan B YCIOBUAX, OOTHMAIBHHX I OKHCAUTEILUOro docdhopmaiupo-
Baunsa. B 1968 r. 0. A. BiaaguMupoB u cOTpyIANEN COOBIUIN 0 TOM,
9T0 CYIDeCTBYCT Ielb (PepMEeHT-He3aBUCUMBIX OKACHHUTEIBHLIX PeaK-
il B MUTOXOHAPUAX, COUPOBOKTAIOIMAACA CHAaOLIM CBEUCTIHCM.

XemmroManecnenfua wabaofaercsl UpM IPOTCKARAN 601 bIIHH-
CTBA DK30TCPMHYUCCKAX PCAKIMIT, OONAKO CYIIECTBYCT MICHHE, 9TO
JYUHCTafg 9MCPIUA MOLeT BHICHsiThest (¢ Ooapimedl uiim memnmed Be-
POATHOCTHIO) B 3ABHCUMOCTH OT BGPOsITHOCTH 0OPasoBaHUS COOTBET-
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¢TBYIOmAX CBOOOMIEIX PaJUKaI0B BO BCEX DR30TCPMIIUCCKUAX PCARIUIX
[Biammaupos, 1966].

Boepsoie mest 0 10M, 4T0 CBOGOAULE PaAUKaIbl OTBETCTEEHHLL 3a
manyuenna Oumonorudeckux o6pexros, Brickasama PDpanrembyprepom
[Frankenbyrger, 1933] ;juia o6bscHennsa Toro, 9To MUTOrCHETUYECKOE
y3IyueHme co cpeniedl vuepruei poromos B 100 wraa/mMonn obmapyiku-
BaJOCH TUPH IPOTCKATIHA HPOILECCOB € BAJOBHM TEIIOBHM HPPEKTOM
BCEr0 B HECKONBKO KKai/Moxb. I'nuoresa Oparkenlbyprepa gonyckana
mOABJCHUC CBOGOJIUBIX PAAAKAIOB B OYCIh HE3IAYHTEIBHBIX KOJHTC-
CTBaX HapajieibHo LPOTEKAaHUI0 PePMEHTATIBINX peaxkuuil, ne BIn-
AOMMX Ha X o0muil smeprermueckuil OadaHc, M 1OLJIONIEHDE DIep-
rEE HX pekoMOupamml Momexymamu cy0cTpaTa ¢ HOCACAYIOMUM
BHICBEUW BAHIICM.

Tloraouicane Mogaexysioit 2—9 3B (46,2—207,4 xxan/Mo0iL), Kak
OpaBUiI0, MEPEBOLUT BAICHTHEE DICKTPOHH 1a $oee BHICOKHE DHEp-
reTudecKkne ypoBum m Bosbysigaer monewyan [Mlypasnes u gp.,
1965]. Bosbymuennas Molexynra Moxer aubo UCCONMMUPOBATSH,
6o BepHYTLCA B MCXoAImoe cocToamme. lipm Bosspamenunm B mcXoj-
HOe COCTOANMNE DHepPrus Bo30OYKAECHWS 0CBO0OKIaeTCa B puje HBJIYde-
HUs mou puccunarupyer p remito. Ot mpuponsl cyGeTpata, mo Beeit
BUIUMOCTH, 3aBUCHUT CHEKTPAaJLIHA cocTans maaydenusn. B Y D-gnaua-
30HE M3AY4YalOT MaKpOMOIeRynsl (6elKu, HYRICUHOBHE KHCIOTH)
[Cypsmu A. A., 1968]. C. B. Ilones (1965) cuntaer, 9ro 1e mocaegHs s
ponb B oGpasopalul COEKTPOB OMOXEMEUIIOMUHECTEHU N OPHHA/Te-
RUT OeiKaM, a TOYiee TPHILICTHHM BO3OY/RIENNEM COCTOAHIAM
TpuOTodalia. XCeMILIIOMUHCCHOHINA JHUMIAOB, SKUPHLIX KucloT, Guo-
HOJIMMEpoB, BOJUOLX pacTBopon, yruesojos |Hypasmes, Cmmomnos,
1965; Bapeu6oiim 1 gp., 1966; Tapycos u ap., 1971; n np. | nabmopa-
eTCSl B OCHOBIOM B BHAMMOM JMAliasome DJeKTPOMAarHUTIOro CHEKTpa.

MexarnamMer mpomeccoB, OPUBOAAIMX K BHCBEYHBAaHAIO (OTOHA,
NO-BUIUMOMY, B Pa3OHX CAyYadX CBocoOpa3Hsl U B HACTOANIEE BPeMsa
eme Mano uayuensl. OjHaKo eCTh OCHOBAUMs mpeAmojarati |Buxamu-
mupos, 1965], 410 BHicpeunBamme IIpM TEMHOBLIX INPOIECCAX HMeEeT
obutylo mpmpody Co CBEYCHHMEM, BOSTUKAOMUM Upn oGpPaTHHX HoTO-
XIMHUYECKAX peaKklHdgX, T. €. CBA3AHO ¢ OKHCISHHEM CHIABHO BOCCTA-
HOBAGHHHIX OPOAYKIOB € NOCACHYOIUM Pa3I0KEHUCM MePEKHCH,
damacamme SHepTHH, NPEIECTBYOMCE BHCBOUHBAHUIO KBAHTA, HpO-
HCXOUT B pe3ylbTaTe OKICAENHWS BEMECTBA HEH3BECTHON IPHPOAH
MOJIEKYJNAPHHM KUCIOPONOM, a BHCBOOOKICHUE DHEPrud, COUPOBOK-
TaIOmeecs CBEYCHHEM, OCYIMICCTBASGTCA B IPOIECCe PA3A0KeHUs OKIC-
JIEHHOTO UpofyKTa. B DTOM OTHULICHUM MCXaHU3M CBEYeNMs aHaJOTH-
9eH CBEYEHHMIO LpH HepexofiaX B ciaydae (OTOXEMHIIOMHHCCHCHIIHIU.
Haxonnenuio mepernceitr B skMBoM OpraHN3Me IPENATCTBYIOT SIEpTe-
TUYECKUE W OpoCTPAaHCTBEHHNE OapbepH, HO KOTAA OTH COEIAHEHNA
Bce e o0pasyloTcAa 3a CUET «KOPOTKOro 3aMbIKAIMAY I[ENA OKHCIH-
TeIBHHX PeaKkuuil, HPOUCXONUT HX PpPasIoskelune, CONPOBOKIacMoe
cseuerneM [Baagmiupos, 1965; Bmamrvmpos u gp., 1973 1.
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Ilposepensr oOmmpHile HccaeJoBais XeMUTIOMHHECUSHINH IPR
JRAJKOPABHOM OKMCJICHHM YTJEBOJOPOJOB M MX TpousBogHux [Ba-
cuasen, 1963; Amrabyraes u np., 1965]. I1o orucienne mpeacrapiger
LEIHYI0 PaJlIKaJblyl) PeaKUui0; 1eNb BeAyT YIVIeBONOPOJHEIH U me-
pexkucruill pagmra;abl. MexaHusM o6pa3oBaHna THAPOUEPEKHCH CO-
CTOMT n3 NPOUECCOB WHNTMUPOBAHUA lenell (HoABICHNe pafMKaJioB),
u o6peis UX TWpoucxoanT ¢ o0pasoBanmeM yIIeBOLOPOAOB, MEpeKucel,
COUPTOB, KapOOUMJILULIX COeMUUEHUr N Kuciaopofa. Jlokasamo, aTo
Bo30Y/KAeHUe CBEUYEHHs LPOUCXONUT B HKIOTEPMHIECKUX LPOMEccax
3a CcYeT OHePrum, pHICBOOOalIelicss upm pekoMbunanum  (mam
AUCOPONOPUUOHNPOBANNA) PAIKANOB, & MHTCHCHBHOCTH CBEYEHNA
OPONOPTMONANbHA CKOPOCTH peroMOHHalMM HJIA B CTADHOHADHOM
pesKIMEe — CKOPOCTH MHMUOHHAPOBAHHA. B peaKInsX ORUCNEHUA yrie-
BOJIOPONOB, MHUIMAPOBAHHKEIX pPa3jUIULIMH BEIECTBaMU, CBEUYCHHE
3aHUMaeT NPaKTHYECKH OfHY u 1y ske obaacts (400—500 um). Cuertp
opeficTaBiseT coboil WMPOKYID OeCCTPYKTYPHYIO HOIOCY € TOIOTHM
MaxcnmyMom nupm 420—450 num.

Heenegosanusa moxasanu [Tapycos u ap., 1961a, 6, 1965, 1978;
Bapen6oiim u gp., 19661, uto cBoGoantie u Cpa3annbie JHNAJL Meve-
HH, MO3Ta, CCIC3CHKH, a TaKie 0JEHIoBas KHCIOTa, OJTUBKOBOE H
TIOJICONHETHOE MAaci0 JFOMHUIICCINPYIOT B CUIE-3eJMelI0f W KpacHod 06-
JIaCTAX COeKTpa. MuTencusmocrs 3TOW XeMUIIOMUOECUEHINA B CHHE-
3¢JeHON 06JaCTH IS BCEX JUUUI0B HPpUOAMBUTENHHO OONHAKOBA U Ha
DOPAJOK TPeBHIIACT MHTCHCHBIIOCTh OHOXeMANIOMIHECHEHINHA TKAHeH
U WX roMoreHaToB. MarkcuMyM H3IydYenHA o0J€MHOBOU KHCJHOTH U
OJHBKOBOTO Macja JIeKUT B CiHed obmacTm, a y GoJBMNHCTBA HATHUB-
OblX JUONA0B PasiIudHLIX OPTaHoB — B 3eJeHo# M KpacHoil ofmacTax.
JoMumecnupyomas cucreMa JIMIHAOB COCTOUT mo Kpaiiuedl Mepe us
Tpex xommoHemroB [Hypasies, 1965]:

1) cyGerpaTa (HeHACHINEHHBIE ;RUPHLIE KHCIOTHL I UX TPUTIMIlEPH-
7bl), TEIHOe OKMCICIME KOTOPOro HEHIPEePRIBHO IIOCTABASCT TEPOKCH-
PaImKaibl, peKoMOTHAIM KOTOPHX U IPABOAUT K XeMUIIOMHUHECIen-
I{¥, FAABABIM 00pa3oM B CuHe-3eleHolt obaacty cuexrpa;

2) BemecTs (oMuuecHUPYlomuX RoGaBok), nofoblo dprocrepmuy,
YCAIMBAIOIINX XOMILIIOMUHECIBHI[UI0, HE BIAMAIODMX i3 PEAKIHIO.
Hanvuune mogoGHBIX BemecTB ABIAETCA OJHUM U3 (PaKTOPOB, ompe-
ACAIIUX «BCOMMIKYY UpH Jobapieuud HATUBHMX JWIONAOB K
ORMC/ISIIOMAMCA 3KMPaM W HDPHBIM KHUCIOTaM;

3) GuoaHTHOKCHAANTOB, 3AMUUIAIOMIUX OCHOBIOH cyberpar or
OuicTporo [wemmoro asrookmclenma. VX MO0 pa3feasTs Ha JiBe
rpynub: a) nuruburopsr Thma o-Hadroma, [-uoHoda, aHTHOKHCIN-
TRJNBIOC AeHCTBHE KOTOPHIX CONPOBOKEAETCA ociabieHueM XeMUim-
muHecueniuy. (9eBUIHO, OIH CAME, UPONYKTLI UX OKHCIEHUA, Paau-
KaJbl 1 OPOAYKTH PeKOMOWHAIMH HX PaflHKaioB HC COOCOOHH K JI0-
MuHeceHIun; 0) aHTHOKCHIAITH THUA ajpeHajua, JeuTHHA, aMu-
HaTHo0B, YBEAWIMBAIOMMX UHTCHCUBHOCTh XEMIIOMUHECISHIUY HPH
uX fofGaBieHNN K OJIEMHOBOW KUCIOTE; HAJININe B TKAHEBHX JUIOANAX
coeugennii ¢ nogobULIMI CBOACTBAMU TaK/Ke SIBIAACTCH ofHuM u3 (Pak-
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TOPOB, BHI3HBAMOINIIX BCHBINKY lLipn UX folaBlennu K OKMCAEHITHM
FRNPAM.

Cuuraercsa [Tapycos, 1965], uro MexanusM XeMUIIOMILCCHEHIAI
JAUNHZOB B OOLCM MACHTHYEN MeXallM3My XeMILIIOMIHEeCHeUIMH yIae-
BOJOPOOB: LEIIIAs PeakI(isl aBTOOKNCACHMsI HETPePHIBI0 [0CTABAICT
NePOKCHPAMKAIBL, HaCTh LEPORCHPaAuKaiion Heusbeskuo pexomOu-
Hupyer ¢ o6pazosaiineM Bo30YRICHHBN LPOAYKTOB I X MOCIACLYIO-
UeH XeMILHOMHHECHCHIHCH.

IIponece Takoro THLA TPOHCXOINT, OUEBI(HO, B JKUPILIN KHCIO-
TaX M ykUApax, GCII]{I)IX 61’IOEIHTHOl{('ll,'L?lI{THMIl, ITUTMCHTAMIT 11 JHIOMW-
HECI[UPYIOM{MMIT BEI[ECTBAMLI.

B Barkyyme oOpasopamne HepOKCHPAAMKAZIOB MPCKpAIaercs 1
XOMMIIOMUTICCIBIIUA 3aTyXaeT.

Jlo6apaenue B cHCTCMY ICDPEKHCH, JIEIKO JUCCONAMPYIOMEHd Ha
PaNMKaIR, UPUBOAMT K BHPOJBHHOMY pPa3BETBACHNIO Iiened, yse-
JHUYCHHUI0 KOJHYECTBA AKTHBOBIX ICHTPOB, aKTOB HMX PeKoMOMuanmu
¢ Bo30Y;LICUWEM ¥ IOCHCYIEH XeMUIOMUHUECIHCANHeH OPOAYKIOB.

Papuraasnne nurndnrops (f-monoa, a-uadron) sPpdexTnsHo Top-
Mozar peaknmio. Oud CINUKAIT KOHIEGHTPATIAIO PaJuKaioB M IHTEI-
CHBHOCTD XeMIIIOMUHECLHEHIMH B CHEKTpasapluod ofiaacTm, COOTROT-
CTBYIOIEi Duepriy Bo30y;rueluns IPoAyKToB Aantoil peariyuu. OGpa-
BYIOTCAPAIKAIL HITUOUTOPOR, yike 1e crocollibie IPoROIAaTh Uelb,
OLH BBLIXOTAT U3 DPCAaKIMI, J@Bas MaJOaKTUBINME pajukaanl. IHexo-
TOpBC pearunrh, peroMOGinain uurndoIToPOB, BEPOSATHO, COILPOBOIK-
DAl0TCA  CMCIICHHCM  MAKCHMYMa UIYYeHHA B JAHIIIOBOJHOBYIO
006J1aCTh.

DoasmmnerBo ucciiejoparedeii cXogATcs BO MIEHHI, 9TO CBepX-
c;raboe cuHe-3e.1e10e M3yYenHe JaeT Bo3MOKUOCTD OUeINTD NPOTeKa-
OIMUE B SKMUBOH KJETKE NPHAUBNEHHDIC OKHCINTENbHO~BOCCTAIIOBH-
reanubie npomecen [fRypasmes, 19651, ompejeantn Gaganc mpowe-
SRYTOYHBIX i KoHCYnbX mpogykros peakmuit |Tapycos, 1969].

Hmerores jranisie o perucTpaniy COORTAHIIOTO ¢BEPXCIaloro cne-
yepus Ouocncremnr B MI-061acTu DACKTPOMATINTHOTO CUERTpa. AMe-
purancikue yuenme Dpocep u Dpeit [Fraser, Fray, 1968] nmayaann
uanyuerne uepia roay6oro kpaba (n obnacti cnerrpa 0,3 4+ 10 mum).
Pesyavrarst Jamu ocHoBauve UPeINOJ0KMTL, YTO CBEYeHUE B OTOM
00NACTH CIEKTPa MOKeT XapaKTCPU30BATh PUBMO0IMUECKOE COCTOsI-
HUe CTPYKTYDBI, TaK KaR II0JIYICI0, 9TO KITCHCHBIOCThH PErUCTPUPY-
EMOTO CBCUEIlsl OTJHTAETCS OT PacieTHOIO TEeIJIOBOT0 HAMYUYCHUA
geproro teaa. 1Iexofa ua sueprerndcckis HpeALoChLIOR, MOYKIO CUH~
TaTh, 2T0 3a cneueHue B HH-juanasoire orrercTsenmsl mpoIeccd,
IpoTeKawlie Ha cynpaModekyaspioM yposue, H. Bunep (1968),
OCHOBHIBASACH HA TEOPCTHYCCKUX UPEANOCHLIIKAX, CYUTAET, ITO IPH
HEROTOPHIX 00CTOATEILCTBAX cleluPuIecKiue BelecTsa BUPYCOB (uiIu
KaHIePOTEeHHEIX areliToB) M31ydaloT nH@parpacupie KoJcOarms, KHo-
Topsie 06:7a7a10T CMOcoBHOCTHIO CoselcTBOBATh (POPMUPOBAHMIO JIPY-
THX MOJEKY. BIPYCA «3 MarMbl AMUHOKRACHOT 1 UYKJIGHHOBLIX
RKHCI0TY.



Taxum oOpasom, denomen csepxciaaboro uaiyueHus POTOHOB M-
BHIMM CHCTEMaM# SKCIEePHMENTaJNblo 00HapyIKeN y BCEX HCCIefoBaH-
NEX KIeTOK PacTeHuil U JKUBOTHHX, 38 UCKIIOUEHHEM HEKOTOPHX BO-
popoc.aeit, 6aurepuii u mpocreiimux. CuekTpadbHL AMaua3oH HU3IY-
YennusA LIMPOK — oT yiabTpaduoXeroBoil obactu Jo umrpparpacHoii.
Buomoruueckoe 3HeUeHNE H3IIVUCHUA TPAKTOBAJIOCH HO-Pa3HOMY, TEM
ne MeHee uaxamampaerca pce 0oanime daxros, MAODUX OCHOBAHME
cuurarb, aro YD-Poroun HMrpanT BaAHYI0 POIb B MEREJICTOUHDIX
B3aUMOICHUCTBUAX.

W3 obmux coobpaskenuii upuniUiMaIbio BO3MOMHO, d9To 1000l
M3 [HANa30HOB BJIEKTPOMATHUTIIOr0 CHOEKTPa CHIPai KaKyIo-To POJIb
B OBOJNIONAN RUBOH WpupoAw u upuuuMaer obsi3aredpHoe ydacTde
B OpolecCaX H{UIMENSSTONLHOCTH OPralN3MoB, TaKas BO3MOKHOCTD
ysie yCTaHOBICHA JIIA 3WadquTeldbloil ofxacTu cuexkTpa of muadpakxpac-
Horo Ho yabTpaduoieroBoro usnydenus. Ecrs ocHoBaHme mpepmola-
raTh, 9T0 DIEKTPOMATTUTHBIE B3aMMOACHCTBHUsI NpeACcTaBAAIT coboit
oguH u3 Oo0mX UPUHUUTOR HUHOPMANUOHHKX B3aMMOOTHOIUICHHI
OYHRIMOHAPYIONINX JKUBBIX CHCTEM, OTPasKasAch B UPOABIGHHIAX pas-
JMYHEX POPM RMBIEeATEILIOCTY. JTO LOJOKEHHE TePEKIMKASTCS
¢ npemaoxkennoir eme A. T. I'ypsudem romuennweil GHoJI0rMIecKOro
nonsa. Io-sugumomy, mutoremernaecknii sdpdexr A. I'. I'ypsuua mpen-
crasiaeT coboll wacTuHil caywain Gociee oliieil 3akoHOMEpHOCTH Ie-
penaun 6moxornaeckoit mwHGOpPMaTUH € HOMONIBI0 HIEKTPOMATHUTHBIX
moseir (B ToM u9mcie cBeToBmMu KBaHTamu)., O mudopMammorHOM
3HaYeHNN B OHOJOIMIECKNX CHCTEMAaX IIEKTPOMArHUTHHX moled B
CYOMMINIMETPOBOM U BLINE [HAMa30HaX yYKa3eBaeT B CBouX paboTax
A. C. Ilpecmam (1968, 1976). Mosknmo nymaTh, 9To B Iponecce »Bo-
JOMEN SKUBOTHOTO MHEPA HIEKTPOMATHHTHHE HONA U3 HEU30e;RHBIX
COYTHUKOB ¥ cBujereleii GmoXuMmMuecKuX OPONECCOB B Pe3yibpTare
eCTeCTREHHOT0 oTHopa OPEeBPATHINCH B BasKielmyo undopManuoH-
Hylo cucteMy # obsizaTeannmit arpmbyr ;rusHM. Tak, mampumep, u3-
BECTHO, UTO B KJIBTKe 3a ceKyily nporeraer oxoio 10° xummueckux
pearnuii (kax cooGmiaer A. C. Ipecman). I[{ak sxe obecmeunsanTcsa
mepefada nadoOpPManuM M PEryJuponaHne 9TUX GHOXMMHMYECKHX IIPEB-
pameHHit?

HnTepecHo, 9to mpil pacuere ImMepTEN OCHOBHOTO o0Mema Ha OJIHY
KIETKY €ro BexwmduHa okasuBaercs pasaoit 1,7X10-2 spr/c. Ecau
;K@ yuecTh, UTO Ha Oepegady YKasaHHOTO KoJudecTBa HHEOOPMATUR
1@ MOsKeT OuTh 3aTpaveno Ooxee 1,7 X102 opr/c, To BechMa peabIbIM
KamajioM CBABKM B KIeTKe, obecmedmsalomuM o0603maueHHYI UOTpeb-
HOCTh, CJeAyeT IPH3HATH HOTOKU CBETOBHIX KBaITOB.

ITo mamuy mopcueram [Hasmagees mjip., 1964 ], Toaxsko B ynnrpa-
¢uoxeToBoil 00;IaCTU MosKeT OBITH IIepeJano KoJaudecTBo MHdopMariu,
pasmoe 102 6ur/c/B, unpopmaimonnas nena oggoro Y D-xpanTa oka-
spiBaeTcs pasHoit 50 Gur, uro coorsercrayer gammaim . C. JleGemera
u JI. K. Jlesuramoii (1964). Ha ocnoBasun TpoBeJeniHHIX PacueToB BEI-
sicHsEeTcA, 4To Opu 3arpare sHepruu 1,7 X10-3 spr/c ocHoBuo# o6Men
etk B cseroBom Y (D-rauaze moskno mepenats nadopmanmu He Go-
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gee 5X10° 6mr/c. YauBuTenapHO, 9TO DTO YHCIO IPUMEPHO PAaBHO
KOAMYecTBY OHOXMMAYECKHX peaKOuil, NPOTeKAalOm{IX B KiIeTKe 3a
CeKYHIY.

OTclofa caegyer TPeNIONOKHTH, 4To KICTKM PpPacOolaraiorT amge-
aJAbHEIM KAaHaJoM CBA3HM, IJe Ka Iblii KBAlT Mo;KeT CoueTaTh B cele
sHavenne ¥ CUIHajda, W JOHATOPA DHEPIHML.

JaBaa Teoperudeckoe o00CHOBAaHEE DKCOCPHMEHTAaJBHOMY MaTe-
puairy mo MuroreHeTmueckoMy uanydcmmio, A. I. T'ypsmu mpuxommt
K ReoOXOZMMOCTH JOOYCTHTH CYIIECTBOBANUE BHCOKONAOMILHHX He-
PaBHOBECOBIX MOJEKYJNAPHHX aHcaMOself, 9T0 COOTBETCTBYeT KolIem-
nun Bayspa o6 «ycToitdupo mepaBHOBecHIX cocrosmnax» [Baysp,
19351].

3. C. Daysp BumepBuie cHegal HOUHTKY ONPENeANTH CHCIHQUKY
Gmoaoruveckux cucreM. MM chopMynupoBaH OpAHOMI <«ycToHYMBOR
HEPaBHOBECHOCTU», UTO HOBBOJIWIO ©My BBECTH YTBep;KICHHE
0 OpuHIuUNe MakcuMyMa addexTta BHemmeidl paGoTH KaK WCTopUIeCKod
3aKOHOMEPHOCTH, T. €. CYIECTBOBaHNM 3aKOHA HCTOPHICCKOTO Pa3Bu-
toa Gumoiormdecknx cuctem. CyTh €ro CoCTOMT B TOM, 9TO Pas3BHTHE
GUOMOTNUECKUX CUCTEM €CTh Pe3yIbTaT yBenwmdeHus sPQerTa BHEM-
Heil paGoThl cuCTeMH (BO3JSCTBUA oprauusMa Ia Cpegy) B OTBET Ha
oA yIeHHY0 U3 BHeITHell cpeisl eguummy smeprun. Ilia sroro 6momo-
TUYECKUE CUCTEME B OTJIMYAE OT HE/KUBHIX JOMKHB 06NafaTh CBOI-
CTBOM LOCTOSIHOTO ILOjIEP/KAHNA CBOCH CTPYKTYpPH BIE 3aBHCUMOCTH
oT gaxTopoB cpepbl. 110CKOABKY 3TH CHCTEMLI HOCTOAHHO TPOH3BONAT
pabory ¥ paspyIIaloTCs, ONU JOJKHE CaMOBOCCTalaBIABATHCA, COXPa-
nAd NepaBOOBECHOE COCTOAHME IO OTIOIICHHIO K cpee oburanus.
B 3ToM cyTh mpHHIUOOB ycTofiuMBo# HepaBmOBeCHOCTH Bayspa.

Taxum o6pasoM, d2BoIOUUA OMOJIOrUYECKEX CHCTEM AJET OT COCTO-
SIEUA PaBOOBECUs, a HEIKWBHIX, HAOPOTUB, K COCTOAHUIO PaBIOBECHA.

A. T'. I'ypsuu meogHOKpaTHO mOAUEPKUBAX GIM30CTH CBOEH KOH-
nmenuum wepaBHOBecHOCTH K Teopuu J. C. Bayspa m yKasal ma ero
npuopurer B 0606meHNN 9TOT0 TOHATHA, OJHAKO B HOHMMAHHU KOI-
KpeTHHX cuocoboB ocymecTBaeHust nepadmopecHoctn A. I'. T'ypsuu,
QHANNBUPYA dMONPUTecKue (AKTH, 3HAYATEJbHO YTOYHUI IPENCTaB-
aenus J. C. Bayspa: «llomntme ModexyanpHo#t yIOpAZOYeHHOCTH
03HavaeT B HAIleM CMHICIEe BCAKO® NPOCTPANCTBEHHOE pacupeleienue
MOJEKYJI, He BLITEKAlOHiee NEeHOCPeICT BEHNO N3 MX XUMHUYeCKoil CTPYK-
TYDHI BIK COCTOAHNSA PaBHOBECHA, T. €. XUMAYECKHUX CBA3eH, Bam-jep-
BaaXbhCOBBIX CMJ U ToMy mofiobHoe. B cuiry 5Toro MoJleKyaapumas yiuo-
PANOYEHHOCTH TAKOTO poAa HepaBHoBecHa» (mut. mo [ypsua A. A,
n ap., 1974, c. 9).

ITH YIIOPATOYCHHEE MOJCKYIAPIble aHCaMOIN ToNYIHIn Ha3BaHHe
HepaBHOBCCHEIX MojeKyaapusX rouctenamuii (HMK). HeparsoBec-
HOCTE MX XapaKTepuU3yeTcsa TOBHINEHHHM 9SHEpPIeTHYECK:EM YPOBHEM,
COOTBETCTBYOINUM SHeprud, HeobXommmoil mia mompep:manna HMEK.
Cxenyer umers B usty, uro HMK mumamuana, 1. e. mpomcXonut Hempe-
PHiBDas cMeHa 3deMCHTOB Komcredsmuu [Uypsuu A. A. m 1p.,

1968].
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d. C. Baysp cuaTan, uTo HepaBHOBECHOE COCTOSHHEE OCYINECTBIA-
eTcsi 3a cder HedopMamum ¥ TOJAPHUBANME MOJEKYJ]; aHAJOTUdYHO Mo
A. T. T'ypsuuy, HMK npencrasnger coboil menne MoJeKyAApHEe ac-
COT[UALIY OPOTOINIA3MLL. HEepaBHOBECHOCTD UX HOJAEPIKUBACTCH HO-
NPePBIBHBIM IPHTOKOM d1tepritu MerabouuaMa. Ycroiiauboctsb sne HMIL
ORI ONPEASNATHCH (HaKTOPOM, OFPalnMINBAIONIUM CTENEHBL CBO0O-
AR HEYHOPAJOYEHHOTO TEILIOBOTU ABIKEHUA MOJNEKY.. ITuM dakro-
poM MO 6BHITH BEKRTOD HOJA, [eHCTBAE KOTOPOIO PacOpoCTpPaHsioch
Ha MOMNeKylIADHHI yposensr oprammsammu  [['ypsua A. T.,
1944 1. :

Tax Bo3muKIa TeopHa mols, KpaTko maiosiemHaa p 1944 r. Co-
cTaBUTh o0Iee mpeficTaBicHue 00 OCHOBHLIX DPUHIMOAX DTOH TCOPUH
MOEHO Ho H3JAo:xennio, ganHomy A. I'. I'ypsmuem (1948): «ITpnuu-
MaeTCcH CYIIECTBOBAIIUE KJIETOYNBIX TOJeH, 0XapaKTepu30BaHHEIX CIe-
gytournm obpaszosm. C xamtoll HIETKoIl ¢BS3aHO HEHPEPHIBHO CYINECT-
Bylomee cobcTpennoe mojie, HCTOYHMK KOTOPOTO KaK-To CBA3AH C ee
anpou. Iloxe sexropEOro Xapaxkrepa, Haopasienue BEKTOPOB OT UCTOY-
HuKa (T. . OT UEHTpA), HPpHYIeM HoJe olbixagaer moCTosANIoH, cIemn-
¢uaecKoR OMA pJanHOTo BUIa aHmM3oTponued. Bynyum npubausu-
TeJNbHO PafualIbHOA CTPYKTYPH, KIETOoUHOE HoJe o0iafaer, KoLedHo,
JEeKpeMeHTOM, o IpefmoiiaraeTcsi €ro 3aMerHoe eme AeiCTBue U 3a
npefeaaMyu KasKRo# KIETKH.

Ilpunumaercs, Takum o6pa3oM, B3aUMOLEfCTBHE KIETOK dWepes
TocpefacTBo ux moiefi. Jpyrumu ciloBaMu, B Rask[od Todke IPOCTPaH-
CTBa BHYTPHU Hee WU B OAIKAHITEM OKPY/KEHUU HEBOU CHCTEMEH CY-
HIECTRYET moJe, 0XaPaKTepH30BAHHOS BeKTOPOM, ABNAIIUMCA pe-
3yABTATOM TEOMETPHUYECKOT0 CJOKEHHS BEKTOPOB NHIUBHAYAJIbHHX
KieTogamx mojeil. Takoe cumTesupoBanHoe moie o0o3HadaeTca Kak
(BEKTOPHO®», JTHUM HONIePKHUBAETCA ©ro MeHSKMUIca, No Kpaiineh
mMepe B TeYeHHMe WHAMBEAYATBUOIO DA3BATUA OpPraHmH3Ma, XapaKrep,
TaK KaK MOMEHTAJIbHOE COCTOAHUE aKTYadbHOIo TOJXA ecTh PymKimun
OT YuCAa U B3AEMHOTO PACIOJOKEHUA BXONAIMUX B CHACTEMY KICTOK,
T. €. oT nepeMeHOniX BesuumH. DyHRIUA M0JiA XaPaKTePUIYeTCS M
ucuepuriBaercsi cienyomum. Ilpy moriomeHnnm B Tole MoJeKyloi
n30HTOYHON SHEPTHUH OHa NPeBPaNaeTCA B KUNETHYECKYIO, HPHIeM
BEKTOPOM NoJisi B HaHHOIl, T. €. 3aHAToN MoOJeKyaIo#l, TOYKe ompejae~
JsieTcs HampaBJeHHe, a BeIWINHOR BEKTOPa (MHTENCHBHOCTBIO Wosld
B JIaHHO® TOYKe) — BEJWYUHA TOH cjaraeMoil K HeyIOpPAZOICHHOMY
(TenNOBOMY) MrHOBEHHOMY JBWKEHHIO MOJEKYJIH, KOTopas daeTcs
KuHeTnveckoi sHepruei. Taxum obpasoM, OyTh, HPOeHILIH Bo30y K~
IeHHOW MOJERYHIo#l moj BAHAHHEM IOJA, ONpeeNsAeTcAa 3aIacoM ee
u36LITOIHOR SHEpPTUU; CKOPOCTH — UHTEHCUBHOCTBIO HOJIA B HaHHOH
Touke. Tak Kax B 6GHU3KHX TOYKAaX BEKTOPLI Majio OTAUYAIOTCH IO Ha-
OpaBiIeHNi0 1 WHTEHCHBHOCTH, COCERHNe MOJEKYIH OyayT HPORJIajb-
Baib B mosie Giuskue APyr Apyry 0o HaUPaBIEHHWIO M BeJWIHHE TyTH,
T. €. OCTaBaThCA B HEMOCPEACTBEHHOM COCEICTBE JPYr € JPyroM.
IIpe6GuBaane MONEKYN B TaKoM HPOCTPAHCTBEHHOM B3amMOOTHOMEHMH
APYT ¢ APYTOM ¥ CO3JACT UX (HEPABHOBECHYIO» KOHCTEIHITHIO, TaK KakK,
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COTACIO OHPEAeNIcHUIO, MOJEeKYyla, oTHaBNIas CBoX H30HTOUYHYIO
DHEPTHIO, BEIXOAUT U3 c(eps AeficTBUA HOJA.

CymecrpoBanne Kayiodl KOHKPETHOR KOHCTeNANHMH MOKeT OHTDH
JAUITL KPAaTKOBPCMEHHWM, HO CTAaTHCTUYECKU Ha GIUBKUX TPOMEMYT-
Kax Bpemerntr, UpH HpuGIN3HTENBHO COXPAaHWBIIMXCA 00X ycaoBu-
X, B HAHILOM palfione 0yayr upeobaajJaTh KOHCTEJHIUH OIpeijeieH-
HOTO TIIA, 9BOJIIMOTUPYIONIEro HO MepPe W3MEHEHUs aKTyaJbHOTO
noJist B januodM paiiouey [I'ypsuu A, I'., T'ypeuu JI. 1., 1948, c. 99].

Bpous poustue «Owomornuectoro moasr», A. . I'ypsuu ue mame-
peBaicxd BIOCHTL B Hero Rakue-nnbo (uamyecKue OPeCTaBHCHUA.
Viv Guiia cosgana Koumennus, B KoTo poil moBejienue ogHOPOLHBIX Dje-
MEHTOB  BCEGX  MOP(POTeIeTHYECKHX IPOLECCOB  PerylilpoBajioch
«oaunpM  paxtopoM — upedopmupomanmoi  Mopdoil mIAKM modeM».
Hecneposarenn cautan, 2to Mopda WM ToJe BHOCHUT MOPHIOK B IO-
BEJCHIC IEeMCNTOB, onpegeasiomux ¢Qopmoobpasopanme. [lone —
apeTc reomerpudeckoe nousitue. PMopma mpemmecrsyer M3HKo-Xu-
MHUYECKIIM TpolieccaM, upefonpefeasner ux.

INpeacrasnenun A. I'. I'ypsuua, BHIBHHYTHE HOYTH NOJABEKAa HAa-
3aj, BPAL A1 MOTyT OLITH ceiivac mosmocThi0 mpuHaATL. OjfHaKo MHO-
rue Guoiorn |Youunrrom, 1954; Beitc, 19611, paccmarpusas mpoG-
JeMBl TeopeTHuccKod OuoJOruM, BO3BpPANIAOTCA K CTAPHM KOHleO-
nusM, obuapyskmBas B HMX HOBHE, NePCOGKTUBHBIE acUeKrTHl. Mpges
0 «0HoJIOIIYeCKOM II0JIe» HEONHOKPATHO o0CY/KIATach B Pas3iMYHEX
sapuanuax. B reopun monn H. K. Koxsmosa, cosnammoit 6o:ce 40 xer
Ha3ajl, TOBOPUTCH O TOM, 9TO «HoJie LpeACTaBJISET CHIOBOe HoJje, B
PasuniX OYHAKTaX KOTOPOTO HOMLCP;KUBAGTCA Ta WU WHAs, MEHAIOMIA-
ACSA B TEYCHHC PA3BUTUA Pa3HHIA moTeHimaios. Horenmmansl npeskne
BCEro dJEKTPUUCCKUE, HO MOTYT OHTH U MHEIE: MEXAUNIECKHEe, Kamui-
nsapusie, audpdysHHe, rpaEuTalEOHHLE, TEMIEpPATYPHLE WIH XUMH-
geckney [oanmos, 1936, c. 559]. M. A. ApmraBckuit (1947) marep-
npeTupyeT M3BECTHYIO TeopPUI0 rpafmeHToB Uaiiga Kak «A3BHK DoAY,

Bedicom npemnoskena «reopumsi opmentupymomieil poau cyGerparay
[Weiss, 1963 1. Tlo muenmo B. A. Durexprapara, cuis ciaboro HeKo-
BaJICHTHOr0 B3amMOJENcTBUst B OMOJIOrMYeCKHX cucreMax obpasyior
cuenndiyecKoe CHI0BOE 10JC, KOTOPOe MO/KHO HA3BAaTh (MHTCrpa-
THEHBIM Hiosiean. Mmeercs runoresa C. 9. Hlmosia (1967, 1979) o oM,
4T0 MOYHET CYHICCTBOBATL AKYCTHUYCCKOE MIAM OTLOCHTEIBHOE HHU3KO-
9acTOTIO® DJICKTPOMATHUTHOC TOJIe KAK CAeICTBHE KOHPOPMALMOHHBIX
Koll¢Oanmii MaKPOMOJIeKY:I B KiIeTKe. Me:xay oCuMANuPyOIUME CTPYK-
TYPHLIME KoAe0anHaMn MOAEKYJI BO3MO:;KHAa CHMHXPOHM3auya mo ¢ase
KoicOanuit 3a CUST DIEKTPOMATHUTHOTO WM AKYCTHYECKOTO IIOJA.
JTo, B CBOIO 0YEPENh, MO;KET OGLACHUTH KOOIEPATHBHEE IEPeXoJbl
KJIETOYHBIX MARKPOMOJIGKYH M uX KomiuiekcoB. CoriiacHo 5TuM Ipef-
crasiaenusm C. B. Kones, C. Jl. Axcenues u E. A. Uepunurmit (1970)
Pa3BHBAIT TULOTE3Y 0 TeHepalusopalHodl CTPYKTYpuo-6Gnodusmge-
CKOH peryIaiuy BHYTPRKJICTOYHBIX IIPOLECCOB.

Mo;iHO cuuTaTH, 4TO MHOTHUE THIIOTe3B 0 «6HUOJOrUIECKOM HOJeY,
ero ¢gnaiyeckoil npupojie BechMa OJHOCTOPOHHH, HO OHM 3aCHYiKHBA-
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10T BHUMAHUA, TAK KaK MOTYT 0TPasKaTh Kakue-Tufo cTOPOHLI TeX HIn
wHBIX Owomormuecknx seiemmit [Tokmu, 1979].

B 1965 r. B. Il. Hasgaueen mpejmonoskna, 4To GHOJOTAYCCKYIO
CHCTEMY MOKHO IPEACTaBUThL KAK HEPABHOBECHYI (OTONNYI0 KOUCTe-
JIALAIO, KOTOPAsA CYIMECTBYCT 3& CYET HOCTOSHHOIO IPHTOKA DIEPTHU
n3BHC. DeIKOBO-IYKIGUHOBEC CTPYKTYPH B KIETKAX COCYMIECTRYIOT
B @IRHCTBE [0 TeX Hop, MoKa ux o0nemunseT GoToHHAsN KOHCTEIAIHA,
KoTopas cocTanIseT UHOOPMaIHOHHO-PETYIHPYIOIYI0 CHCTeMY Kier-
KH ¢ ROJOCCALLHEM 3amacoM napmeskHocTu. Hpanrosas wudopmaums
3aINCAHR B XUMUYCCKUX COBIUICHUAX KACTKU U U3BJIEKACTCA M3 HHUX
B peayabraTe GMOXMMHYECKHX HPEBPAIIeHMil, KoTopse Bo36y:KpaloTcs
(BRAIOYAIOICSH), B CBOIO 0UepPe[lb, MPEIMECTBYIOIMMHU HOTOKAMU UH-
dopmanmu. [TociaenHue cymecTByIOT Kak BHYTPH KAGTKM, TAK ¥ MOTYT
OBTH THofampt B mee usBme [[asmauees, 1965]. Hocuremem mndop-
Mammu B OHOMOTHYCCKHX CHCTEMaX MOTYT OBITH KBAHTHL HIGKTPO-
MarHUTHOro Tods wian Guodorons. Mcecieosamusa, TpoBo;iHBIIH-
eCd 113 OCHOBAHHH HTOT0 MPEHOI0;KEHMH, CBUAeTeIARCTBYIOT 00 YHU-
BEPCANBHOM XapaKTepe MHPOPMATHONHON CBA3M M IUPOKOM HCIOJIb-
30BaHNU 9SICKTPOMArHHUTHOI0 Kamajia B kupoil mpupope [liasmagees,
Muxaitiosa m np., 1965, 1966, 1969, 1978, 1979].

B nocaneanue gecatuiierns kak b CCCP, Tak m 3a pyGemxom cTanm
pasBUBATHCA TAaKHe Pa3iM4HEC, HO TECHO CBA3alIHe OPeJCTAaBICHH,
Kak 6uodoToXUMNA, METOTEHETH9SCKOE UBIYICHHe, OUOXeMUIIOMUIEC-
MeHUKsA, DIeKTPOMATHUTHEE MEKKICTOTHBE B3auMofeicTBUA (ROMMY-
uuKkauuu) u 6uopoTonsl. Bee 9Ty DpeacTaBIEHUS CXOAATCH B ONHOM —
OHU NPEJUOJaraloT, 9T0 Pusnueckue ¥ QU3WKO-XUMHMYECKHE MeXaHH3-
MBI MOryT OEITH MCHOJb30BaHH KICTKAMM KaK cpeicrno undopMami-
OHNHX B3aHMOIEHCTBHII OHOCUCTEM.

Ha ocmosanmmu Oemoro pAfa TEOPETHUYECKAX coobpaskeHmit M pHC-
IEePUMMEHTAJbILX J0KA3aTelheTB B OMOIOTAM HIOCTYIUPYETCA CYIIe-
CTBOBAONME COIPsKEHHHX PEAKIHil: oJHOBPEMEDHOE OCYINEeCTBICHUE
GUOXeMAIIOMAHCCLIGHTHOR 1 GuodoroxuMniecckoii pearmuii. Corstacuo
oTo# rumorese, GUodoToXUMNYECKas PEARIUA MOKET OWTH 3amymeHa
OT/[aJIENIHEIM uz1ydcHIeM GuodoToHOB. ITH GHOPOTORET MOTYT TaKKe
UCIIONE30BATLCA B YCUIGHHHN KaKoid-T0 61ofoToXUMUIeCKoil peaKLud.
Tarum 06pasoM, OCYMECTBAAETCA KOMMYHUKATUA MERIY RICTKaMU
38 CUET CBA3HBaHUA OMOXeMUIIOMUHECHEHTHON peakuuu ¢ 6uodoTo-
XUMHYCCKON COOTBETCTBCHHO rummorese, KoTopymo passusaer (. Cyudr
[Sung, 1979] B Tedenne HECKONBKHUX JeT. ITOT (PeHOMEH Om CYMTAET
MCXaUI3MOM KJICTOYHOU KOMMYHWKAIMU.

B 7o sxe spems @. [Tonumom [Popp, 1979] m ero mxonoii passmpa-
erca 6i10foTONOBAs KOHLEMIHA; UM 0TMEUACTCH, UTO UBAYICHUE MOMET
OBHITH JICLIOJIB30BAHO B KMBOI CHCTEME IS ME;KKICTOUHON CBASU I
BO3MO:KUO [Jis1 Depefadn reHeTHYecKoll uHPopMalay, Tak KaK KISTKH
B OCIIOBIOM MCHYCKaloT PoToIbl A0 MUTO3a M HCIHYCKAT BTOPHIHOE
U3ITyuesne, Upoucxojsuiee ¢ rpyunosoil ckopocthio 10 m/c. Tpoande-
PUPYIONIe KISTOINOEE KYJILTYPLl HSIYIAI0T HHTEHCHBIEE, TeM KyAhTy-
PE, ¥ KOTOPHIX HPEKPaTHICA POCT.
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It m apyrme orcmepmMentadibume gakte npmBean . IMomma

K OOCTYJary, 9T0 OmoloTHdYecKue CHCTeMBL 00IafanT cuocoO0HOCTHIO
*gamacarb M OCpPepabaTHBAThL KoOTCpeHTmble (OTOHH, HOCTYHalomme
73 BHEIMHeTo Mmpa.

Crepxcnaloie mamydgeEns OnoJorngccKmX o0BEKTOB MOIKHO pac-
CMaTpPUBATh Kak mCIyCKamue HOTOMOB, KoTopre OMOJOTHYIECKas CH-
creMa Honyduia (HeBAasKIO KaKMM oGpazoM) U3 BHEMHCH cpenl. ITO
OTHOCHTCA KAaK K XeMUIOMUUECTIeNUN, Tak N OGuoXeMIIIOMHAHeCHeH-
T\y, Tak Kak ¢ Qua3mgeCKol TOYKM 3pEHmA HTU HPOTCCCH MOMKHO Pac-
CMaTPUBATh KaK IPOTECCH, 3a CYT KOTOPLIX Pealbibie (QOTOHHI Ha-
KAOTMBAIOTCA W BOOBH HCIYCKAIOTCA BO BpeMsA o0pa3oBaHUA CHeni-
QAICCKNX CTPYKTYDP H KOTODHIE 3aBUCAT 0T XMMWIECKHX pearuumii.

@oToHEN B3aEMONEHCTBYIOT € MoJeKymaMH TakuaM ofpasoM, ITO
Bo30Y:KIEOHLIC 3IEeKTPOHHLIC COCTOSHAS MOJACKYJ OKasKRYTCS BaHATHI-
M. ITO MOKeT TAK BIMATH Ha XUMAYECKYID PCAKTHBHOCTH, 9T0 CKO-
pPOCTH DeaKnuH JIOCTHTaeT 3HAUMTeNBHLX BEINIAN II0 CPABHEHUIO C
VCIOBMAMY TeMIOBOTO PaBHOBCCHSA, KOTOPHE BO3PACTAOT IIapallaeils-
Ho ¢ sHeprmeil axtmBanmu. Flanpumep, B yasrpadmoaeroBoii obixactu
SIIEKTPOMATONTHOTO CHEKTPa CKOPOCTh DPeakmmi MOCT BO3DACTAaTh
npamepHo B 10%0 pas [Popp, 1979]. 3ror darr mospoiaser mpenmoaa-
rath, 9To CBepxcrmafoe W3TyIcHue OHOPOTOHOB CHOCOGHO PEryaumpo-
BaTh 00OMEH KICTKE B IEJI0OM. DHOIOTHYCCKEAE CHCTEMH CHoCoOHBI 00-
HADYJKEBATH ONTHEMANBHYIO PCaKIMIO HA BHEIIHME BANAHUA: YCUIeHNe,
ocrabmeEne W XpaHeH7Ne KOTEPEHTHHX DJACKTPOMATHHTHHX CHTHA-
o8 # 00IamaloT IONHOM MPO3PAYHOCTLIO IIA CTOXACTAYECKUX BIM-
auamii. Kierownaa monyramus GyEKmuoHApyeT Kak MammiHa, Clocob-
Hasg H3IY9aTh W OOTIOmMATH QOTOHBI; 0HA IPEJICTaBIACT COGOM OTKPLI-
TYI cACTeMy W BRIIOYaeT B ce0sa QOTOHL KaK BHEIIHEero W3.ydeHus:d,
Kax W «BUPTYyalsHbre» QOTOHBI, IoJdydaeMie 10 B IIporecce IUTAHASM,
u QaKTHYecKu WCIycKaeT QoToHH. Taryrn Mammpy MOMKHO OIACATH
¢ MOMOIOBHI0 (POTOXUMUTIECKOT0 HOTEHIHANA, KOTOPHIL PABCH DHEDPIum,
MOOmI¥M30BAHHON W3 (MANIMHED OpPH 3aXBarTe QOTOHA.

Ucxoma w3 stmx npemmociinok, O. Ilonm pacemarpmpaer peryis-
om0 npoxudepanywm Kak ympaslemwe HocpeicTBoM (OTOXAMIIECKO-
¥o morennuadia. Vcxomsa ms TepMonuEAMAUECKOTO aHAIN3A ONACAHHON
Mopenn OGmomormueckoit cucremst, ®. Ilomn, ¢ ogHoil CTOPOHLI, IpH-
XOJAT K 3aKITOYCHAI, 9T0 pemIuKamueil n Tpapckpurnnuein [[HEK yn-
PaBIAT deTRAe B3awMofelictBua B goTomosom moxae. G mpyroii cropo-
HH, npefnoaaraerca [Popp, Ruth, 1977], wro Gmomornveckue cucTeME
MoryT OHTH IpeficTaBAeHH KaK CUCTEMA CBHSAHHLIX HEINNEAHHX 0C-
OUIAATOPOB C MAIBIM [eKPeMeHToM 3aryXailsi, Jra CHCTeMa XapaK-
TCPH3YETCSI MUHAMA3AOMEN! DITpPonMI, MCKIAITATEIBNO BLICOKOM MOo-
NApusan@edl m TPOBOTAMOCTLIO (peuhb HJET O pesoHaHce), KpaiHe
‘adpexrunuoil Tpancdopmalinel n yruansanucil smepram m NOCAEIHEH,
HO He MeHee¢ BAKHOH, ee cloCo0HOCTHI0 XpaHuTh mndopMamuio B Te-
YeHWe IPOJIOIKATENHHOTO BPCMEHH.

Teopermueckmil “aHAMN3 MOfed# OHOCHCTEMH C TEPMOIHHAMITYC-
CKOl ¥ BIEKTPOAMHEAMHAYECKOI TOUKU 3PeHHMH JAeT OCHOBAHME MpPeIIo-
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nararb, 9T0 caMoil CYmMECTBeHHONH MOJIGKY I0d NSl XpaHeHHA (HOTONOR
mosker cuaymwurs [HI. B xadecrre wmomrmepswieHwnst mpasjono-
no6roctn cBoeii rumoresst (. IMomm cemmaerca ma paGorsr M. Por-
meiiepa [Rottmeyer, 1978] m L. Pyrra [Ruth, 1979], nawomue
JKCIIEPUMEHTAIBHBIe Pe3yJIbTATEI, XOPOUIO COrMACYIOMMUECH C TeOPeTH-
9eCKEMA PAcIeTaMu, cNIeJIAHHHIMA Ha OCHOBAIAN OIUCAHHEX MOJICICH,

B cBere GmodoromoBoil wommentmm @, Ilomm paccMaTpusaeT He-
KOTODHI®  CIIEKTHL dBOMIONHAY, IPOBO/A KBAHNTOBOMEX AINTECKIH allasing
cBoeirt Momenn. Ha ocHoBaHWH TeopeTMdYeCKMX pacCy:;KAeHuii, Marc-
MATAYeCKAX BHIKJIANOK, HACTUTHO NOJTBEDIKICHHLIX CHCTHaIbOBIMN
srcuepumentamu, ©. Iform cumraer, wro OGHOTOTHYECKME CUCTEMEI
MOJKHO IIOHATH Tepe3 MX KOTePEHTHEe COCTOSHHA, KOTOPBIC TPUTO-
HEl JJIA PE30HaicoB BHEIIHEero Mupa, o0HADPY:KABaeMHX Bo Bcell cme-
KTpanpHO# o6Gxactn. Jro 03HAYAET, 10 CUEKTP COOCTBEHHOM TACTOTLI
CUCTEM, KOTOPHM OMarolpEATCTBYET HBOMIONWH, Pa3BUBAGTCH OT KO-
POTKOBONHOBOI d9acCTm ClieKTpa (PIeMEeHTADPHEIE JACTHBI, aTOMbB, MO-
aexyast) mo Y@, BmumMoil, mHPpaKpacHoii (wIerkm) Ko o6xaacTn B
HecKoarbKo repm (99T) (mas skmBuX cucreM) m Hmke (71T DKOJOTII-
YeCKHX CTPYKTYP JREBHX CHCTEM), BCerjia BKIIOYAs IIPU DTOM Pe3o-
HAaHCH BHeNIHe# CPelln (KoCMUYeCKHe M3IYy9CHUsA, M3AYTIeHMs SeMilH,
Congna o . m.).

TakuM o6pasoM, ¢ mosunuit ¢csoeil koumennmn @. Tlomu rosopur
0 BOBMOKHOCTH IIOCTYJIAPOBAHMS BaKONOMEDHOCTH COXPAHCHI HI-
dopmarnuna. [Ipm 3ToM ciefyer yumTHIBATH IPCBpAINelme «CBOOOIHOM,
(ROMMYHWKATUBHONY MEQOPMAIIAE B CTPYKTYPH (T. €. «CBA3aHOYIO)
uHGOPMATAIO), IPATEM «OHOIOTAIECKOe COCTOANNE KICTKY MOSKeT TOJ-
HOCTBIO yUPABIATHCA IoneM (oromoB B momymammmy [Ilomm, 1979,
c. 137].

B rewenue meckonpknx mer mamm |[Hasmaweer, Muxaiimosa, Iy-
pun, 1966, 1969; Kasmauces u np., 1964—1969, 1971, 1973, 1977—
1979] mccnenyerca demoMen AMCTAHTHHX MEKKICTOYNHX mHOOPMA-
TMOHHKX B3auMofleficTBui, 00yCa0BICHHEIX dNCeKTPOMATHATHLIM A3IY~
gegneM. Peurn mpeT o BoaMoskHoM 1epenade Gmomorndecikoll mudopManan
¢ TOMOINBI0 DIEKTPOMATHATHRIX KBAaHTOB. B pesyisrare IpoBe-
NEHHUsT [EeCSATKOB THICAY OIHITOB ¢DKCIEPAMEHTANIHHO YCTAHOBICHO
HEN3BeCTHOE pamee SIBISHUE AUCTAHTHHX MEKKIETOYHHIX JIeKTpoMar-
HATHHIX B3amMONeHCTBAIl MemMOY MBYMs KYIBTYyPaMu TKAIHM Opil BO3-
MefiCTBUY Ha OXHY W3 HAX (aKToPOB OHOIOTAYecKOl, XMMHYeCKoll min
¢usugecKod UPHPOAH ¢ XapaKTepHOH peakmmeil Apyroii (METaKTHOIL)
KYALTYPH B BHIE ,,36PKAIBHOTO" * ATONATHIECKOTO d3ddeKTa, 9To oIIpe-
menser KIETOYHYI0 CHCTeMY KaK OeTeKTop MOAYIANHOOOHX ocober-
HOCTEll DIeKTPOMATHATHHX wuaxydenminy [Hasmawees m mp., 1973,
c. 3l

IlpenmoCcEIIKa BKCIIEPIMENTOB 3aKI0YAIACh B TOM, 9T0 QYHKIO-
manpHOe COCTOAHNE KJIeTKH, IoBepPTHYTOH B0o3/eilCTBIIO pasjHIHARIX
daxropop BHemmeil cpefn, KOFUPYeTcs B 3IeKTPOMATHRTHOM H3.1Y-
4eHWW, BOBHWKAWIIEM B TIpouecce ee ;Rua3HefesTelbHocTH. lIpenmo-
Aarayoch LPOBEPHUTDH, o6lafaer Iu HTO U3NyUEHWE CHATHAIBHON QyHE-
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nueil, CoCo0Ho JIH 010 3AIYCKaTh aleKBATHEE MCXORHOMY BO30YHISHIIO
COCTOSHUIO IIPOMEcCa B MHTAKTHHX KierKaX-TerekTopax. llocKomsky
¥MeII0Ch B BUAY WCCiacCHoBaHme MHPOPMATHBOKX CBOMCTB MBIYyYEH:HA,
u30paHbl TAKHE CATYATWM, KOTMa KIETKA CTANKMBAJNACH C IIOBDPEMIa-
ommvn GarTopamm cpefil. B oroM caywae aferBaTHHI OTBeT CO CTO-
POHH KJIETOR-TICTEKTOPOB MOT OHTHh HCTONKOBAH ONHOBHAYHO KaK
mposBienne WHHOPMATHBHOro Bo3felicrend. B KagecTBe PaKTOPOB Bo3-
_pelicTBEA Ha KIeTKy ncnoabzosaaucsk [JHK-n PHK-corepmamue Bapy-
CH, TOKCU9eCKWe 036l JIBYXJIOPUCTOH PTYTH, JAeTalbHas J03a YIBTpa-
dmoxeroBoro obIyveHus @ p. B pesynsTare B KIGTKAX DA3BHBAOTCS
HIOBPEKIeHNs, NPHBoAAmMAe K Tubenn co crienqudmiecKoi M Kasno-
T0 U3 DepevncleHHHX areHToB KapTuHoii. Kcam moBpersmeHHHE COOT-
BeTCTBYIOIMEM 00pasoM KIeTKH, HAXOMAm@ecs B CIEMMAIbHEX Ka-
MepaX ¢ KBAPHEBHMH OKONIKAMH, COENMEATH C -TOMOM{LI0 OITH-
YeCKOoro KOHTAKTA ¢ TAKUMH e KIeTKAMH, HE IIOJBEPIHYTHMN H1-
" KAKOMY BO3JeHCTBHIO, TO B IOCIERHMX 3aKOHOMEPHO DAa3BHBAIOTCH
XapaKTCDHble W3MEeReHuf, oBropAmue KapruHy «Gomesum n rnGe-
I TOBPEKIEHHHX KJIeTor. TaxaMm o6pasoM, MeRIy [AByMsA Tpyn-
mamMy KTCTOK, AMEIOMNX TONBKO OITHYeCKMU KOHTAKT W4Epe3s KBapiie-
BYI0 IVIACTEHKY, oOHADY)Kems NMCTAHTHHIE MEKKJIETOYHHIe B3aWMO-
peficTers, o6ycloBJIeHmHEe CBEPXCIaGLIM 3DICKTPOMATHATHHIM U3IY-
9eHHEM. :

B sacroamee Bpems B Copercrom Colosze m 3a pyGemoM HOABAIACEH
WCCAGNOBATNS, MONTBEP;KIA0MMe NoNydeHHNe HaMa daktn [Axrea-
®oB, 1972; Mocrosruras, Xoxxos, 1977]. Kpome Toro, mossmimchk
paGoti mo omeKrpoMarHuTHol GmommPopmammm [Electromagnetic
Bio-Information, 1979). B mocaegyomux raaBax HaMH OIHCAHE
YCAORUA MOCTAHOBKM SKCIEDUMEHTA W IIOJYIGHHEE NAHHEE, MORTBEP-
JKHaomme, HAa HAl B3TAAA, MEPOPMANHOHHYI pPOIb COGCTBEHHEIX
DIEKTPOMATHUTHHIX W3MYYCHAN RIGTKH,

laasea II

METO/IBI 1 YCJOBNA NCCIEJOBAHUA
MEKKJETOUYHBIX B3ANMOTENCTBUU

B Haumx ucciae[oBaHUAX 10 A3YYeHAK OWOIOTAYECKOTO NEHCTBH
cBepXCiadoro BIAEKTPOMATHUTHOTO W3Iy9eHHA KICTOK HCIOJIb30BAM
MeToJi GIOIOrMTecKoro NeTeKTHPOBAHMA, uiesd KOTOPOTO IIpe[yioKeHa
B csoc mpema A. I'. Typemuem (1945). Hamboaee wyBeTBRTEIBHEIM
7eTeKTOPOM cIabwx usaydennit, cyns mo mamamm A. T'. Typsmua,
ABAAWTCA Omosornweckne oObeKTH (Kierra). ITocKoIBKY Hac mHTE-
pecoBall BompoC, 3aJ0KeHA N CHTHANbHAA QYHROUA B cBepxcaaboM
CBegeHWH KIeTOK, HeoGxommMo GHIo BHIODATH TAKYIO MoIelb KIeToY-
HOTO COCTOSHISI, KOTOPYIO MO;KHO GELIO GBI 9€TKO YUYATHBATE ¢ IOMOIEEIO

23



Gronormueckoro Nerexropa. C »Tux mosmnmit Hanbosee yHoOHMT 065~
eKT — KyJBTypa THAHN, 3apa’keHHas DA3NAYHEIME BApYycamu, II0-
pasKeHHAs NBYXJOPHCTOH DPTyThI0 (cymeMoll) mam yabrpadmosneroBoi
pagmargeii (T. e. MOPasKEHHAA KAaKuM-1a60 DKCTPeMaThHEIM areHToM).
Yaer cuenadmgeckoro geficrBus BEPYCoB, cyiaemu u ¥ D-papuanmn
MOKHO BeCTH o muromarmieckoMy fefictemio (IIIIJ) m uMmmyHomoTH-
geckuM casmraM. VccoemoBamus IIaHWpPOBANUCH TakmM o0pasoM,
9T0 KYJABTYpa TKAUH, 3apasKeHHasd BEPYCaMU, IopaykeHHas cyieMmoll
unu YD-papmanmeir, Gnra WCTOYHAKOM CcHeNuUICCKOTO CHTHAJNA,
3aKOANPOBAHHOTO B CBepXclaboM cBeYcHMH MHGUOAPOBAHEHX KIe-
ToK. JIeTeKTopoM 3TOTO M3TYUeHHUS CHYKu/lId WHTAKTHAA KYJIBETYDa
TKaHH (He IIOpasKeHHAs DYKCTPEeMAIBLHKMM arenToM). HyIbrypa-merer-
TOp U Mopa)ieHmas KYINBTyPa IOMHOCTHIO PasdofMAinch B CIEHaTb-
HHX W30, MPOBAHNHX KaMepaX € aBTOHOMHOH s Ka/RIOH CHCTEME
KICTOK Imrarenbholl cpemoii. Coxpamancs TONBKO OOTAYECKUA KOH-
TAKT 9ePe3 RBAPIEBEE And OOKYHEE CTEKA-TOMIOKKHA, HA KOTODHX
B KaMepaxX poCIW KICTKE RKyJAbTyps Teamm (Poro 1, 2)!. B wmerrax
HHTAKTHON KYJALTYPH (B anpHefimeM 0603Ha9a6Moil KaK «3epKAJIbHATY
KYALTYPa TKaHW), AMEIOIMEH ONTUYECKHH KOHTAKT ¢ TOopaKeHHOHA
TKAOBIO, PA3BUBAIKCEH BCe MopP(oiorauecKue IPA3HAKE DKCTPEMAlb-
HOTrO COCTOHINA, CHenNUQUIeCKN IIPUCYIIEEe COOTBETCTBYIOMEMY areH-

Ty (B fmampHedimeM omm 0003HAYAIOTCA KAK (3ePKANBHEI IHWTOINA-
ragecknit addexr — I1II1I).

BbLIGOP KAMEP

ITo ycmoBusM ombITa TPeGOBANOCH BHIPACTHTH THAHDL OHOBPEMEH-
HO B HECKOJIHKHX KaMepax, KOTODHEe 3aTeM COeNWHHTH HONAPHO HO
¢ maoM (cM. doro 2). Kpome Toro, yrofm ma0exarh BHCHXAHUA U TO-
JofaHMA TKAHA, KaMepH Heo0Xomumo OHLIO IIOMECTHTH BO BPAINAT0-
muiica 6apagan (pmc. 1, 2). Kyasrypa TkaHm, coymuBmas o0BeKTOM
HcCae0BAHAS, BHPAMABAIACEH B CTleNUalbHHX Kamepax (cm. pue. 1),
KOTOPHE IPeICTaBIAIT c000d MapooGpasHui cocyn auamerpoM S50 MM
¢ MaTPyOKOM [ANIA 3aMHBKHU NATATEIHLHON CPENIH M KIeTOYHO#! B3BecH
U KPYriwmM ortBepcrueM puamerpoM 10 MM co mauadoBaHHMMA Kpa-
aMu B gHe Kamepsi. Ilocie crepmimsanmu KaMepH K OTBEPCTHIO B J{HE
¢ maAadoBAEHEIM KpaeM ¢ HoMomplo mujuddepentmoll B Gumodormge-
CKOM OTHONWIEHHH IINACTUIECKOfl Macew TepMEeTHYHO IIPHmAWBAIOCH
CTEKIO0, CIIONAHAA WAM KBapiesas muactaaka (15 X15 My, Tonmuanoi
or 0,2 no 1,0 mm). 3arem B wamepy uwepes naTpyGoK BHOCUIH KIeTOY-
HYI0 B3Bech W MATATeNbHYW cpefy. KaMepy B3akpHBAalIH CTepHIBHON
upobxoit m moMemanu B tepMocrar (37°C) npEOasHIEM BHA3 CTEKIOM
HA 2-—3 cYT [0 mONydYeHwms KYJIBTYPH THKAHH B BHJ[é MOHOCJOS HA
npunasEaoM crexne. [locie »Toro KyIbprypa c9aTaliach TOTOBOM K dKC-
mepuMeHTy. [[AA DOXydeHnms «3ePKAIBHOTO» THUTONATAYECKOTO ad-

1 Moto cM. BT HPHIOMKCHAM.



Puc. 1. CioMa pa3Memenmusi CMOMTMPOBDAEHHIX M COEUHCHELIX
HONapHo KaMep Ha BpallaomeMcs 6apadame.

fexrTa B MHTAKTHON KYIAbTYDe, OTHEIEHHONW KBapPIEBHIM CTEKIOM-IOJ-
N0KKO#A OT KYNBTYPH THAHW, MOPAKeHHOHA DKCTPCMAJLHBIM areHTOM,
HCHOJIB30BAHE TPA KOHCTPYKIWW Kamep. Pajx ommToB mpomemern ¢
YXa3aEBELIME BHINE MAPOBUHLIMA KaMepaMu, H0 TATATedbHON ¢cpemoit
BamoMHANE He Beio Kamepy (5 mur), a octaBaanm okoxo 9/10 o6mema
oy, cBOGONHOE BO3JYITHOE IPOCTPAHCTRO H B HEIOIBIMKHOM COCTOHA-
HUA TOJIOMKAME BHW3 BRIPAIMUBAIAN MOLOCIOM Kierok. Ilpm MouTH-
pPOBAaHHM KaMep IOUAPHEO BO HU30esKaHWC BHCHXAHAA W TONOJaHUA
KYILTYPH KICTOK, PasMemeHHOl Hommo;XKo#f BRepx, WX IuMCMAIH
B cIeNualbHHI 6apabad, rome TKAID HoCTOAHHO IPH MEAJICHHOM Bpa-
IMEeHUH OMHBAJNACh IIWTATEIHHOM CPeJioil, TAK KaK I0Josiene «BepX —
H¥3» MEHAIOCH NBALKMIEI 33 HOJHHE o6Gopor Gapabama. [Ipomonpmasn
0Ch CMOHTHPOBAHHON HAPH KaMep PaCIIoAralach MepHCHAUKYIAPHO
ocu GapaGaua. B oZHy W3 RaMcp BROCWICH DRCTPEMANBIIHIN areHT
(Bmpye, cynema, ¥YD-o6:ayuerne). llposenena cepus sKCOCPHMEHTOR,
103BOIUBIIAA YCTANOBATE, 9TO OPY OPHAMENCHEHW KaMCP OIMCAHIOM
KOHCTPYKIUH, IoMemeHdHbX Bo Bpamiaomuiics Gapafian, «3e pKaIbHBINN
gaTonaTAYeckdii sdderr Habromaerca B 73—78%.
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Puc. 2. Cxema 1epeMeICHAA IOJOKEHIT CMOTITHPOBAHILIX KAMED BO Rpi-
malomemcsa Gapadaue.

1 — 30HA poCTa KYJIbLTYPH B 3apAUKEHHOU KaMepe; 2 — 30HA pocTa KYJbTYDPH B «3ephalib-
Holi» KaMmepe;, 3 — mUTATCIBAAA Cpepa.

I{pomMe Toro, Hac mHTEPECOBANA BO3MOKHOCTH IONYICHHA (3CP-
KaJBHOTOY TATONATHYECKOTO JlelicTRuA Ge3 moMemenda KaMep BO Bpa-
nalomuiicst fapaGad. BHIO HWCCIEmOBAHO HECKOJBKO THIOB Kavep,
B KOTODHX 5{eKTHBNOe BHpAMUBAONE KYJILTYPH He TpedoBalo
BpameHud,

Ilepeas konempywkyus (Horo 3) — kamepa mapooOpasmas ¢ OTBe-
JleHHHM cOOKY OKOJo AHA IATpyOKOM, K KOTOPOMY OpHIaunBalach
OoLIoKKA. B KaMepy BHOCHIW O MJ IIMTATEISHON CPefll CO B3BeChIo
rierox (200—300 Teic. HA 1 mMa cpemwr). Taras kavepa me momema-
nack B GapabaH nns BpameHHs. Hapm maratenbmoii cpejoil octaBaiics
ciaoil Bo3zgyxa. B TaKUX YCHOBHAX KIETKH JaBANM XOPOMUI pocT
Ha TOJJIO0KKe, HO (3ePKAIBHHEY MUTOmaTHIecKuil dsddeKrT oTcyTeTBO-
Bal flaske IPM KOHTAKTUDOBAHWHU B TedeHWe 3—4 CyT UPH HaXlMgma
B KYJIBTYyPe TKAHM, NapHOH KaMepH, MOPajKeHHoil BHPYCOM WL CY-
deMo# BHpaKeHHOTO TuTomarAdeckoro sfdexra (ma 4-).

Bmopas wonempyryus — ®aMepsl B BUic damexr HKappens, mamo-
’KeHHH X OfHA HA NPYIYi0, C BIAAHHLIM KBAPIMEeBHIM MM CTEKIAHHEIM
nuoM (Poro 4). Kameps He Bpamammch. Wccnenosarno 50 map wamep,
u3 nux 40 ¢ xBapuernm u 10 map ¢ mpocrviv crermom. Hu B ommom
cay€ae «3epPKAFLHEIEY TMUTONATAYecKHWi »PPCKT He mabirojancs.

B xauwecrBe Bpamaromerocs GapafaHa HaMd HCIOIb30BAH AIIA-
pPaT s KYJABTHBEDOBAHHUS TKAaHe# BO BPAMANIMEXCA OPobHpKAX.
Motop anmapara ORI BEIHECEIl M3 TCPMOCTATA, B HeM HAXOUMICH JHIND
Oapabal ¢ YKpeILIeHHBIMHM H3 HeM Kamepami. IHa Gapaban moaenia-
Toch ONHOBPeMeHHo fo 56 map mawmep.

B Bupycomormdgeckoil mpakTHKe OTMCUCHO, UTO HAHGONLINIUL BH-
X0jl BHDyC2 B KIETOYHON KYaLType MPOUCXONHT LOPH POCTE TKANMU
He B II0Koe, a IIPH MeJJIeHHOM ee BPAMEHUU, RoT/a JIsA KICTOK mpo-
HCXOAUT IOCTOAHHAA CMCHA OHTATEIBHONW Cpefn — Kmedopopa. IHam
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HEOOX0AUMO Obll0  VUTAHOBITDL, Ta6anna 1

IpH Kakoil CKOPOCTH Bpamenust W10 map Kamep
fapabaga MOJKHO MOAYINTh OOTH- .z -

MaJbHbIle YCJAOBHA BOCOPOH3BC- §§§ C ol 6es «aep-
nenma «3epranxproroy LI10. TIpo-  SEg»| Beero  |@eprace- KapHoros
BejleHH OOHITH To oNpefeleHmio 5 28¢ mnws T1a) 1
gucna  o00POTOB, OUTHMAIBIOTO

A0 BRIPAIMUBANHI KYILTYPHI — 12 50 15 45

mo D0 OUBITOR Ha KAKNYID CKO- 20 50 29 28
pocTh Bpamenus (12, 20, 24, 25, 2495 | 50 40 10

28, 30 o6/q). Ilpu spamennm 6a- ~ ~ .

pabana co ckopoctoio 12—20 06/u 28 50 12 20
HOJO;KATCABILIC PE3YILTATH HO- Hecuenugmicckas jerenepa-
ayweust B 17 caygasx. Hamrys- mus b 18 mapax kaMep
TmMe Pe3yALTATH HAaBAI0aN TP 30 50 | | 50
BpamicHUH Oapabama co CKo- IHecmenudmueckas jerenepa-
pocrpio 24—25 o6/a. B srom ouA

cayvuae <«3epransuniny 11119 mo-

nyqen B 40 ommirax 3 50. B KoHTposbHLIY, He3apakenmblX BHPYCOM
KyIbTVDax, OOABCPraBNINXCs TAKOMY i€ BpameHHio. Hecnenadu-
geckoil ercmepanma He uabmiomanock (tabi. 1). Ilpm Bpamenun
Gapabamna co cropocreio 30 06/4 Mer HAGNIONAIE HeCHCHHPHICCKYIO
MCTCHCPATHIO KICTOK KaK B He3apa;KeHHBIX (KOHTPOIBHEIX), TAK M
B 33p&KEUHBIX BHPYCOM Kamepax.

Taxmy 00pasoM, ONTHMAIRIEIM yeiIoBAeM KYJIbTHBHPOBAHUS Kie-~
TOK BHe OpraHmsMa ¥ BocUpomaBefenums <«sepkaizbHoro» 1119 Grro
BpameHne KaMcep B 6apabane co ckopocTsio 24—25 06/4. Hpu Takoi
CKOPOCTH BPAMEHHS KICTKA B Kolax pABHOMEDHO CMBIBAIOTCH Cpefoi
0e3 THIPONEHAMHIECKOTO BO3JeHCTBYA, He IOZCHIXAIOT, HA HOCTa-
TOTHOE BPEMsI COIPHKACANTCA € razoBoil Ppazoii cpens KyJIbTHBANAM,
CBOEBPeMEHHO CMEBIBAIOTCS ¢ HMOBEPXHOCTH MOHOCIOA IIPOXYKTH MeTa-
GormaMa, TOpMO3AMME POCT M JleleHue KIeTOK. Bce 9TH MOMEHTEl OT-
Pa’keHH B H3BeCTHHX DYKOBONCTBAX N0 KYIbTHBADOBAHUIO KIETOR
BHe oprammaMa.

XAPAKTEPHCTUKA KYJBTYPLI THAHHU
M NOTATEJIBHOU CPEADI

L7151 mposejiennd KCIePUMEHTA WCHOMB30BANH KaK ICPBIUILYIO,
TAK M JCPeBHUBACMYI0 TOMOJOTHYHY0 KYIABTYDY. OKCIepuMeHTHPOBA-
M Ha OePBHTION KyIbType GUGpoGIacTos sMGpnoHa senonexa (PIU)
n ¢pubpobractos wypHuHoro sM6pmona (K3I), BeIpamesHHX H3 TPHUI-
CHHH3UPOBAIHOII KO/KHO-MBINCEHOH TKAHU; HMCIOIB30BajiM TCPBHY-
HO TPUOCUIISHPOBAHAYI0 KYADLTYPY KICTOK Tilasa sMOPHON) 9eioBeKa
(T34). Kpome Toro, mCIOAH30BATIH ClHeTYOmue IIePeBUBAEMEIC Kile-
TouHble JAHAU: Hep-2 — mepeBUBaeMsie SIATENHANbHEE KICTKH Kap-
OAHOMHEL FopTaHn gcldoBeka; Hela — mepepmBaeMas KyJbTypa Rile-
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Tox paka meiiku MaTka wetoBera; [TAO — mepeBmBacMast AMHHA KiTe-
TOK TaXxoBoil ;rkemessl oGesbsanst; ClIOB — mepeBuBaeMHil moucwmmIi
smuTeianil 9MOpuora cBumbn; MU — mepeRuBaeMas MTHHHA KJIETOK HOY-
Ku o0e3pAHH; L — mepeBmBaeMass KYJIhTYypa MBUUMHEX Guipobia-
eToB; Fl — mepeBmBaeMas NAHHA DOUTENVSI aMIOHOHA demosera; RIT—
ImepeBUBaeMad AWHUA KIeTOK Toukm amOpmoHa duexoBexa; AMIT —
TepeBUBaeMas JIMOUA aMHAOHA UeJIoBEKa.

Kyaorupuposann wiaerkm mwa cpepe 199 Tlaprepa ¢ jobassienmem
10% CHBOPOTKH KPYIHOTO POTATOTO CKOTA H AHTUOMOTHKOB.

MOMJORRI AJAd BHIPAIIUBAHUA KRY.JIDLTYPLI TRALL
B KAMEPAX

Ilpoeenena cepHs >KCUEPUMEHTOB MO BJINMALNIO TOAN(NIL U Ka-
9eCcTBA MONMOMKKH, Ha KOTOPOH BBIPAMMBAICA MOHOCIOH TRameBoil
KYJABTYDH, Ha YCIOBHS Nolydenmsa «3epraianproroy L.

B kagecTBe MOMIOKKE I KIGTOK NPUMENSJINCH CTEKIA TOMN{d-
voit 0,25 0,4; 0,6; 1,0 mu, a Taxsxe KBaprieBHe M CAIONANLC ILTACTHAT-
ku TonmuzHoi 0,2; 0,4; 0,6; 1,0 mm. I[Tponyexpasn croco0HOCTL KBAp-

Tadbauma 2
BanAune TOMANLT NOTLIGHRRE Ha «3epragpnpiiiy TII1D B kontakThoii KyanType

Kaetounada| DHKeTpeMaJbHEINR Tuc1o ToxmuHa TOMTOKKI, MM
KyJBbTYpa areHT OTILITOB 0,2 l 0,4 I 0.6 , 1,0
Keapyesas nodaoicra
®4 Bmpyc Lokcamm
A-13 25 22/3 18/7 17/8 0/25
K FPV 25 18/7 - 18/7 17/8 0/25
M Ad-5 25 16/9 17/8 13/12 0/25
(O Cyaenma 25 20/5 20/5 18/7 0/25
Cawdanas nodaorra
O Bupye Woncaru
A-13 25 22/3 16/9 18/7 0/25
“Hep-2 Ad-5 25 21/4 20/5 12/13 0/25
DOOU Y®-pagnanusn 50 46/4 36/34 30720 0/50
Cmekaannas nodaoxcra
DY Bupyc Ioxcaxn
A-13 25 0/25 0/25 0/25 0/23
K3 FPV 25 0/25 0/25 0/25 0/25
MR Ad-5 25 0/25 0/25 0/25 0/25
DU Cy.ema 25 0/25 0/25 { 0/25 0/25

OpumeuaHnce B aucaurele — YNCIO HONOMKITEIBILLX OUBLITOB, B 3LaMeHaTe e —
YI1¢JI10 OTpHIATENIbHEIX OOBITOB.
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IeBHX ImacTuHOK B obmacta 220—360 mM pasrEamocs 70—90%,
a caoa — 80—95%. Jlas mpocTHX creKox o6aacTh IPONYCKAHHSA
HaX0jiIaCh B BUNHMOM 9acTé cHoekrpa, maumpasg ¢ 380—440 Bwm.

llprnauBamoce creksio TepMolmzacTadecKoil maccoil B-12. B srtux
OULITAX IOXYHCHH CHELYIOWMC PE3YIbTATL: IPA TOIIAHE KBaple-
Boro crekaa 0,2; 0,4 u 0,6 MM co BeemMu HKeTpeMAJbHLIMA ATGHTAMHA
B 17—20 caygasx m3 25 HA KayIHU 3KCTPeMAIbHHI areur uabilio-
maxcs «3epraxpusiiy 11D, Hpu menons3opanum KBAPHEBOH UIH CIIO-
asaEol mo;uiossry Tonmuboi 1,0 MM «sepkaapmmeiiy LD me mabirio-
mames (ta6m. 2). Ilpu mocTamoBKe omEITA ¢ MPOCTHIM CTEKIOM 31000
TONIMAHE B KAYeCTBe HONIORKA «3epKaIsuptiny 11119 B mETAKTHOR KYAb-
Type He MoAYYen MK Pasy, HW C OJIMM H3 DKCTPEMAaJbLHHX arentoB
(eM. Tabm. 2).

Takum o0pasoMm, TOMMHNA KBaPUEBOH HIN CHONANON HOMIOMKKA
or 0,2 mo 0,6 MM mo3BomuIa HMOMYIATHL «3epraabubin [[I1D B mHTAKT-
HOM KYILTYpe B mapEeiXx Kamepax. llpm rommume mommomeu 1,0 MM
(mma maper kavep 2,0 MM) «seprampuniy 111D ncuesan. Yipm nemois-
30BaiIMNA CTCKISIMLUbIX IOJT0seK 10001 TOMMULL 011 He IPOSABIAICSH
(em. Tabu. 2).

ONPE/IETEHME JRCIIO3HONIT KOIITAKTA KAMEP
JJIA IMMOJYYEINST «3EPRAJIBHOIO» IIII9

Jas ompenenesma MmEAManbHOE 9@PeRTHBHON SKCUO3UIOAH KO-
TAKTAPOBAHTUA 3aPAEHHHIX ¥ HE3aPAYKEHHHIX KIETOYHHIX KYALTYD B
mapHEX KaMepax, HeoGXoiEMo (7 IposABIeHnd «3epranbmoro» [IIL]I,
CTHKOBAHHKE KaMeDH C IODAayKeNHo#l ¥ HelopayKeHHOH KIeTodHoil
KYJIbpTYPoil pasbeJuHAln Fepes3 OIpefeeHHNe NPOMe;KYTKA BpeMeHH
(2, 4, 6, 12, 24, 48 ) ¢ maapHelimam mabmiomcHEHeM 38 MopQoaorH-
YeCKUMH XADAKTePHCTUKAMIA KYIBTYDH TKAOH B «3ePHAIBHEX) Ka-
Mepax.

Wcenenosamo mo 50 map kaMep Kaskmol HokCIo3WmAHM IIPH BO3Hei-
CTBU#l PA3NWYHLIX DKCTPEMAJLHHX aTeHTOB., JKCIePUMEeHT HPOBORWII-
CA OJHOBDEMCHIIO ¢ MBYMsd HADAM¥ KaMep, BPeMs SKCIO3HOUU KOTO-
px OBLIO OJJAHAKOBO, TaK jKé KAK W BCE HpoYHe YCIAOBHA.

Onuy mapy xaMep pasbegumanum uepes 2, 4, 6, 8, 12, 24, 48 «
KOITAKTA, 3aTeM 3aPAFLCHHYIO «3ePKAJIbHYIO» W KICTOYHEC KYJILTYDH
ImOMeMIany OT/(eIbIlo B pasmbie TepMmocrarhl. JleMonTmpoBanvie Kamep,
duxcupoBamme, OKPACKY I MODPPOIOTHICCKHE WUCCACTOBAHUA CTEKON
npopoganu depes 18, 24, 48 9 pasmeapnoro KyasTuBmpopanusa. Oxa-
3aJ10Ch, 9TO MUHAMAIBHOC BPeMsl KOHTaKT4, HeoOxomuMoe IS II0SIB-
nenusn «sepragbHoroy 11119, pasmo 4 4 mua Bapyca FPV u 6 9 mus
ageHoBupyca, Bupyca Hoxcakm A-13 m cyaemm. Boxee KopoTKas
ARCIO3UNUA doeTKOoro sdPdekra He maer. «3epranbHuily »dderr mpm
4—6-9acoBoil HKCHmOZHUIME UPOSBIsAeTCA nump uepes 18—20 1 pas-
AeI5HOTO KyaprurmpoBamds (taba. 3).
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TaGamma 3

Brusigie 9KCMO3UIHN KOATAKTHPOBANISA KaMep HA NPOSBICHAE «3ePRanbHoro»
I3 B murakTnoii KneTounoit xyasType

BpeMA 3KCOO3MI MY,

Huerouunan DHCTPEeMAN bHB

Ry.TbTYPa arcHT 9 | A I G ‘ ] | 19 | 2% l 8
®IU Bupyc Korcanu A-13 — | - + - -1 -
K9 FPV — - - - -5 i +-
MR A4d- 5 — — -~ i . - i~
sl Cy.rema — | -- i -l - -

Mpumeuvanue DBoBcex Cepusx DRCICPHMEHTOB 110 30 1Hap wavep,

Bropyio mapy meMoHTMpOBaXi®m Imocie OKOUYAHMSA OLTHMAILIIOTO
Bpemenn skcuosunmy (48 w). Iopmomxkn $ukciupoBais, Kpacwiu re-
MATOKCHIEE-303MHOM IIA MopHOIOTrmUecKoro HcciaefoBanmsa. llyns-
TYPalpHyI0 KHAKOCTH OTOUPAIH A5 BRIABJICUAsL BIDPYCa DPH Iaccasqie
Ha KYJIbTYDC TKAIE KAK U3 33 DASKENNON, TAK U «3CPKAIBLNONY KaMCPHL.
Ilpu komrarTe KaMep B Tedenmue 48 u «3epRaabumiy Li11) mposiBisa-
ca B J0—40 mapax wamep u3 50.

® &
ES

B npomecce paGoTH BHACHAIIOCH, YTO NONYYCHHE HONOHHTEILEOIO
«3ePRAIBIOTO» 3erTa 3aBUCHT OT HEKOTOPHX JOTOJHUTEIBIBLX §C-
noBmii. Tak, oT HadaTa MO KOHOA OULTOB B TePMOCTATC BbijlepsKHBa-
eTcA IOJAHAA TeMHOTA: OTKPHBAaHWe TEPMOCTATa BO BpeMs OMLITA,
a clIef0BaTelbHO 3aCBeYNBAHTe KYIbTY]D PACCesHHEM HesiDKAM CBETOM,
Pe3KO CHHZKACT MM II0JUOCTHI0 YHUYTOHAeT TONORATeNBULIH «3cp-
kanessiy LHII9. Jlasa BHsACHeHHA BO3MOKHON MPUYMIEL yKa3aHHOTO
ABJICHUA 3aCBEYNBAHUSA 3aPajKeHHLIe W He3apa;KeHHLIe KYIbTYDH HC-
CIGNOBAHH HA CIENMANBbHON KBUHTOMCTPHYECKON YCTAHOBKE BHICOKOII
gyBCTBATENbHOCTH (¢ moMombio PIY-42), B ombiTax ¢ Ipe;BapHATENb-
HHIM OCBemienneM TKAHEBHX KYJIBTYD NHEBHHM CBETOM YCTAHOBJEHO
Hanmgue guaTeanroro (1,5—2 1) sropudnoro ceewenusa. Ho-BupmMony,
aror sPdeKT ABIAAETCA ONMON U3 NPUUUN OTCYTCTBUA (3ePKANLIOTOH
spderTa B OMEITAX C BACBCUCHHBIMH KaMCPaMul: MOABJIGHWE [OMOJHII-
TeIBHHX: (CBETOBHIX» ILYMOB TacHt odderT B3ammojeiiciBist B Cll-
cTeMe KIeTHA -— KieTKa.

OBIMAH CXEMA DRCHEPHMEUTA

OuwlT mpoBonmACA B HapHuX KaMepax. Ilociae Toro, Kar Ha mof-
IoMKe 00Pa30BHIBANCA MOHOCJIOHM KJETOK, B OMHY KaMepy BHOCHICA
KaKOU-HmOYyAb M3 YKA3aHHHX BHIIE DKCTPEMAIBHHIX ATGHTOB, APYTas
0CTaBANACh HCTPOHYTOI. 3aTeM KaMEepPH ¢ BUECCHULIN ITORDCHILAIOUIHM
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QarTOpOM MOHTHDOBAJNCH IONAPIO ¢ UHTAKTHBEIMEH KaMEPaMH [oMb-
AMU-TOJIORKaMu (CM. pHC. 2) U 3aKpemIsAiIuch Ha Oapabame mepuer-
RURYIAspHO ocu (cM. puc. 8). BapaGau Haxomwica BUYTDH 3aTeMHEI-
Boro Tepmoctara (¢ == 37°C) u Bpamiasicsa BMecTe ¢ KaMEpaMH cO CKO-
poctbio 25 06/2. Taxum 06pasos, B KAKIBIL oIpefe/ieHHKIl MOMENT
DpeMeny KIeTku B 00enX KaMepax PaBHOMEPHO OMBIBAIUCL IMATATE b
HOIl cpejoil, a c¢Ael0BAaTeJbLIIO, (¢ HOACLIXAJM M Ue [oJdogajid
(M. puc. 3, 4).

OmruMasibllocTh YCAOBHE KYJAbTUBUPOBANUA KJIETOK MpoBepsA-
JIACh M0 HHTAKTIOH TKAHA B &HAJOrMYHBIX KamepaX 0e3 oGpaborTkm,
KpoMe Iomapiuoro MoHTHpoBaHua. Takoil KOATpoJNL Ha BLIABJICHHE
CIONTAHIION Herenepal(i KJIETOK KYISTYDH TKAHM LOCTOHHIO CO-
nponoskjai Bee oublThl. CHOOHTAHMAsM JgereHepalus He HAGII0[AIach.

Uepes 1eCKOABRO CYTOK KaMepbl H3BJAEKAIACH, JEMOHTHPOBAIMCD,
CTeRJA-LOJIOKKL C BHIPOCIIMMH Ha HUX KJIeTKAMH OTHAUBAJHCE M
mocie (UECANMY U ORPAIIHBALNA LPOBOAHAE MOP(OJIOrAdecKoe HC-
caegonanue Ky:asTypbl. Ilpemaparst ¢urcuposasy METRIOBBIM CIIMP-
rom maum 10%-upiM dopmanuHoM, okpammsanm mo Pomanoncromy,
ao Bpame reMaToOKCHUIHH-303HHOM.

Yuer mmromarudeckoro s3)gexra BeIM Mo OTHONIOHMIO TUCJA MO-
TubmIX KIeTOK K 9HCIY BCeX KIeTOK U 1o TUmy MOpPQOTOTHIECKUX
uamenennii. CaaGonodoKHTENbHBNEI HTONATHIeCKUN sderr omenm-
Basu orEomenmem 1 :10, cpegmmit — 1:2, pHpaReHun —
2:3—1:1.

B nagecTne sKcTpeMaJbHOr0 areHra B pabore MCHONBL30BAJIH TPH
pasamannx puga supyca: Horcaxu A-13 (mramm 401 m 639), smpyc
KJIACCHYCCKON YYMH ITUI B aNeHOBHPYC (ITaMM O); XUMAIOCKUH Kile-
TOUHHIN AN — ABYXJOPHUCTIYIO PTYTH (CyjeMy) m yIbIpaduoieroByio
papuamuio (orcmosmuua 40—45 ¢, aamma BYB-30, paccroamme
0,5 M), 1. e. mCCaeAOBAAACH BABHCHMOCTH MPOABICHUA NUCTAHTHHIX
MEMKJIETOTHBIX B3AMMOJCHCTBHE Hplf BO3XEHCTBUM HA KJIETOYHYIO
Kyantypy axrtopaysu OU0NOrMTeCcKOil B (UIUUCCKOU UPUPOHLL.

IF'aasa 111

JTUCTAHTHOE B3ANMOJIEICTBUE
B CHCTEME JABYX KJETOYHBIX KYJbTYP
NPH IOPAKEHUU
OJHON 13 HHUX 3KCTPEMAJIBHBIM ATEHTOM
BHOJOTHYECKO, XHMITYECKO
WA ®U3MYECKON NPHPOJBI

Naygenme pgucTaHTHBIX MEKKIETOYHEIX B3auMOfeiicTBuil mpoBo-
AWIOCHh HA CHACTeMe JABYX TKAIEBHIX KyJAbTYD, PasMel[eHHHX B W30JH-
POBALILIX KaMepax TAKAM 00pazon, 9T0 MeIAY KJICTHAMU COXDaHAI-
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cd JUIIL OOTUYeCKWH KOHTAKT depe3 CTERJANIEE, KBADLEBbE WIf
ciaoganbe nomioRkd. OfHa M3 THKAHEBHX KyJabTYD IOABEPrajach
BO3MEHCTBHI0 BKCTPEMAIBHOTO aredHTa. Bropas caymuiaa JeTeKTOpoM
IHATOMATHIECKUX H3MeEIeNnii, BOSHHUKINMUAX B TOPAKEHHBIX KJETKaX.

B xavectBe 3KCTPEMATBHBIX @ aTCUTOB UCIOIB30BAINCH: BHPYC
Koxrcaru A-13, Bupyc wraccuueckoil wywsr nrui (F'PV), neyxmopu-
crafg pPryrh {cymema), y.bTpaguo;eroBad pagHalVs.

Hyaprypa TRanm, cay;Rupmas o0heKTOM HCCICNOBANMMA, BHIPAIIH-
BaXach B CNEHATIBIHX KaMepax Ha NMPUOAAHHBIX K ULIHQY KBApIe-
BHIX, CIIAHBX AIR CTEKIANTHIX MON10/KKAX PA3AMIHOM TOIIHHBL
(or 0,2 mo 1,0 mm). IlponyckHan cmoco6HOCTh KBAPIEBHIX M CJIOMIA-
upiX maactunok B ob6xactu 220—360 na cocrasager 70—90%, muasa
cTeKo0d B BmAmMoil obmactu HadmHas ¢ 380—400 mM. TlpumeHsnuchd
HepBUYHBEe KYABTYPH QuOpPOGHacTOon 9eqoBedecKoro 4 KypUHOI'O
sMOpUOHA, MepeBHBaeMas TKANb HOIeK 00e3bsAmbl H Zp.

Hocme Toro, Kak na ame KaMep o6pasoBaICA MOHOCIOM, Kamephi
¢ BHECONNEIM MOBPE/KAAIOLIAM ATEHTOM MONTHUPOBAIMCH IOMAPIIO
¢ HOTAKTNEIME NOHBAMR-IOIO/RKAMU M BaKpeIIANUCH HA BPAMAIO-
memMcsa Oapabane mepneHguKyaspno ocu. Bapabanm HaxomwIcsa BIYTpH
saremMHEHHOIr0 TepMocTaTa (¢ = 37°C) u Bpamacs BMecTe ¢ KaMepaMH
co cropocrbio 25 06/4. Takmm oGpasom, KJIeTKH B 06eHX KaMepax
PABHOMEDHO OMBIBAJNCEL ITHTATENbHOUE Cpegoif, 1le TONCHIXa;im M He
roiogann. HoHTpoIb Ha BHfABIEHME CHONTAHHON Hmerenepanuyu Kie-
TOK KYJBTYPH TKAIN IOCTOSHHO COIPOBO;KHaX Bce ombiThl, Cuionram-
naa gerenepallufA He HaGIOXaxach.

Yepes 2—4 cyT KaMepH U3BICKAJH, JEeMOHTHPOBAMM, CTEKIA
TOJIOMKKM ¢ BBHIPOCIIEME Ha HAX KJICTKAMH OTHAMBAIN U mocie (HK-
CalUM ¥ OKPANIHBAHMA IIPeHaparhl II0ABEPTaIM MOPPOIOTHIECKOMY
HCCJIeOBANRIO.

Yuer muromatmIecKoro ad)erTa BescA MO OTHONMEMHIO YHCIA LIO-
r6muX KI6TOK K QUCIY BCeX KIETOK W 10 THIY MOPQOTOrAICCKAX
namenenmii. Ciabomosommrensumnii 1119 omemuBajics oTmomenueM
1 :10, cpegmmit — 1 : 5, Bupaskemmniii — 1 : 2. Bcero mocrasiemno
okoao 12 000 srcmepuMeHTOB.

Hcenegosanma, HpOBOANMEIE B 00JACTH 3J€KTPOMATHATHOTO W3-
AydeHms OmocucreM, yie ceifidac MOKasHMBAOT, 9TO, HCIOyCKAeMOe
BCEMM JKUBLIME KJIGTKAMH, OHO LPEICcTABIAeT cob0il HCTOYHUK IeHHOT
uHGOPMATNE O COCTOSHHH KIETOYHBIX CTPYKTYP.

Oppako B JmTepaType IOYTH OTCYTCTBYIOT AAHNEE O pOIM OmO-
XeMIIIOMHEHECIIEHTHOT0 H3TYYcHHA Opum Bupycuoil mudexumm. Bmec-
Te ¢ TeM HPoIece B3AUMONeliCTBEA BEPyCa ¢ KISTKOII M, Kak CJeCcIBHUe
DTOTO, PEOPOAYKOHA BHPYCA CONPOBOMKIAOTCA TAyGOKMMHE H3MeHe-
HEAME KJIETOYHOr0 MeTaboamsMa, 9T0 He MOKeT He OTPASHTLCH Ma Xa-
paxTepe XEMHIECKHX PEAKNHUil, OTBETCTBEHHLIX 34 H3JIy4eHHe.

Ilpm B3ammozme#icTBEE BHDPYCOB ¢ KIeTKaMU KYJAbTypH TKaHel
Ha0JIofaloTcA PasimUALle H3MENeHHA, KOTOPHEe O00yCI0BIMBAIOTCSA
PAZOM (QAaKTOPOB, Cpexu HUX GoJbIIOe 3HAYCHHE HMEIOT CTEIeHb UyB-
CTBHTEILHOCTH KJACTOK KY.IBTYPH K BHPYCY M YCIOBHs cpegsl. Berpe-
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4a BHPYCOB € BOCTPUUMTIBLIAIL KJACTKAMI B KY.IbTYpe TRanei coipo-
BOJKIACTCA IuDO JareHTHON uudeknmeir wierok, aubo ocrpoir. ITpi
ocTpoit dopme underipy HabIOAAIOTCH AECTPYKTUBHBIC U3MEIIGHUA
B 3apaskeHHBIX KJICTKax, 4YacTo Ipuspogsuiue K rubean. flpsenns,
BHI3LIBAIOILME HAPYINEHIST CTPYKRTYPHI KJAGTKHM 10;[ BO3jeiicTBUEM
BUPYCA, HaB3LIBAIOT HUTONATWYCCKEM HeiicTsueym (dddexron) mupyca.
Onmuako LT cumraior ®Onewnhiy dTamom B3aumofeHeTsusi Brpycit
¢ waetkoii [/anos, 1964]. Ha pannnx stamax astoro ssammoneiict-
BHUA, & HPIL J1aTeATHoH uuderiymii — u 1a 6oJee HO3RHUX PEIPOAYK-
HHSI BUPYCA B 3aparkellibIX KJIETKAX 11¢ CONPOBOKAAETCA UX IUbeInIo.
[{AeTKU 0CTAIOTCH HUIIECTOCOBIBIME 1 BlCIINE MOI'YT He OTJANIATLCS
or KontpoJsubx. Hpu Goaee jlerasibilom maydenuu mpoiecca B3aiMo-
HeHCTBHST BHPYCOB ¢ KJACTKAMII KYJAbTYPbl THAUEH yeTalopieno, uro
Oll SIBMAETCA CJIOMKHBIAL W MIIOTOCTYIIC [19aThIM.

Ila pannnx dTamax Kak IPH OCTPOM, TAK M JQTEHTHO HPOTCKAIO-
HEM HUQEKILHOHIIOM 1IpOLecce BOBACIICTBNEC BHPYCA Ha KJIETKI Hpli-
BOAMT K IIBMEIICINI0 HCKOTOPLIX 3BCHBEB ODMCHA BEHIECTB, KOTOPHIC
MOMRIIO  RBISIBITL  ONPC/ICICIIIBIALE TIICTOXIMIMECKIMHE  PCAKILMAMA.
Kar uoxrasuisaior muorie uccieosaresn {Aumramapse, Boromo-
Gosa, 1962; sRpamos 1 axp., 1962; Arorx, 19606; Tnxoueuxo,
1966; n ap.l, supycui. HHPIOMPYS BOCHPHHIMEIBYIO KJICTKY, BbI3LI-
BAIOT tapynienisst g uponeccax Ouocwrresa. lyresm Guoxuatgecknx
HCC.IE0BAIIT 3APWKCHIILIX WICTOK OOHAPYSKCHO YCIJACH e CIHTe3a
HYK1CUIIOBOI KUCIAQTHL.

I vieay pattux upossitetitii supycnoit aHQERIUIT KJACTKI MORCT
GmTL oriecelro, oueniillo, 11 yhenueine pasvepa nx spep. Hepsoin
oo Apietne omical Dapuer s 1956 r. Ypeauuenne pasmepa sjpa,
IO ero MpecTaBIeliHio, eCTh pesyInTaT Neobmioin Pi3io.10r IIecKoii
AKTHBHOCTII KJACTKII BCJACICTBIC TPOHIKIIOBEHISE & Hee WyKIeHnonsoil
KUCIOTH BIipyca. JTOT (eliorelr cueteaatuueckn usydaics P. I3, Xe-
cnirbim ¢ corpyimgami [Xeenut noap., 1959, 6] u nassan anropa
HesnnTerpaTuBHbM Habyxamues. Qo HCCie0Ba0Ch B OFHOCTONIIRX
KYJbTYpPax KJICTOK, 3apasketiiblX BHPyCcaMIL 11OJXUOMIEAUNTA, OCIIOBAK-
muirer i1 ap. Ho mretimio P. B, Xecuna, B ocliose gesunterpatupnoro
HAOyYXaHUA sifiep KICTOK JERUT YCUICHHE HEeKOTOPLIX CTOPOH KieTou-
Horo serabo.n3Ma, nabal0faioleecss B TCUEHWE NATCHTIION0 MEPUOJA
B3aIMOJICHCTBIA BAPYCA H KICTRIU. JTa peakijus He BaBHCHT OT [03H
BUpyca, 1€ ¢BSI3aila € BeJIUYHHOW BUPYCHLIX YACTHI[, iHe HABIHeTCS
pesy:ibraToM H3duparenloro HOpasKenus sEIpA WM 1ETOILIA3MBL
¥ e 3aBUCHT OT THTMA KJICTOUNONH Kyastypbl. DBee BBlueckasaioe
CBUMIETEbCTBYET O TOM, UTO JICBHNTErpaTuninoe Hadyxanue sgep sB-
JigeTes lecneR@HICCKON peakIMeil KJICTOK Wa HPUCYTCTBHE BUPYCR
B cpefle M Xapawrepuayer uambodace pamiull Uepuo;i maTOrENnoro
JelicTBnA BuUpyca.

Horma navaawustil dTam s3aumogeilcTBust BHpyCa U KJIETKU, BO
Bpesmd KOTOPOTO NpPOUCXOJAHT liepecTpoiika ec oOmewa semjects, sa-
KagunBaeTCcH, HACTYHDAeT BTOPOIl JTall — cueinduvecrkad pearuus
KaeTKU na Bo3feiicTBue jaiioro supyca. Oua odenb muoroodpasiia.

[4-]
(4%)
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OnnnM U3 ee NpPoABJeHHIT ABNAETCH COGCTBEUIO IUTOUATHUCCKI
sdderr (LTI3) — mompesmpennce RIeToR TOX Ro3AeHCTBHEM RHPYC
Jloranusayma u qunamMuka HabI0MaeMBIX TIPU DTOM IATOIOIMUYECKI
H3MEHEeHHH Upe3BHUIAlNO PasHOOOPA3HH, H B HTOM 3aKJIIIAETCA OCH
na cuenudrunoctu 11I1). Taw, agemoBUpychl Mopakalor HEpa Kl
TOK, BUPYC TPUNNA BH3BBACT H3MEHOHMA TJAABHBIM 00PABOM B rutl
WiasMe, BAPYCH HOJMOMUEJIMTA M SHUSYAIMTOB NPUMEpIIO B OfKU
KOBOii cTemenm paspymaior sapo u muromiasmy. Ha wropom ata
B3aOMOJEACIBUA BHPyca M KJIETKH ONNOBPEMeHHo ¢ Mopdoaor
YeCKVMH W3MEHEHWSME, a UHOTHA U pAalbIIe IPOACXONSIT H3Me!
aus o6mena pemectB [Himamos, 1964, 1966, Aros, 19661.

Xapakrep mopdosorun 11119 omnpenesnserca cpoiicTBarin smpy
m knerxkn. Taw, Upu Bo3gEHCTBHI BUDPYCA TIONHMOMHENMTA HA Kier
moueK 00e3bAlbl peskue m3MeHeHUs u Tubesb wriaeToX fabiiofalor
yie wepes 12—18 1 [Bopowusosa, 19791, Ilpn sosaeiicrBam Bupy
TPULOA 1A 9TH KJICTKE [eTCHEpPATHBHLIC Rapelennst j[oMroe Bpe
OTCYTCTBYIOT, H B I[MTOLJIAZMC HOSBIAOTCH BRIIOUEHNS, B KOTOD
wxounenrpupyercs mnouaru seg PIIK wraerru [PopGymosa, 1960).

Pematomee smagenne na ckopocts nacrymiaenas HI19 oxassiBas
¢ ofHoit cropoiis, mosza supyca. Dospuias ;034 oOLIMIIO BH3bIB
pamHee H1posABICHHE iHToHaTMUcCKOro mAeilersusa. Jlpumeposm moi
CAYVHKATH UTONATHICCKUE AedcTBuA MuKkposupycon. Cpentine u malk
Eo3sl Bupyca nos:ke sransator [{{IJ, m nponece rnbenn wierru yu
HIETCA, 9TO O3BOJACT BLIABATH XAPAKTEPHLIE BRIIOMEHHA B KIETK:
H3MeHEHUA X ofMmena nemrecrs. BrioueHust OHBAIOT UTONIA3!
THYeCKMUE (BUPYC TOJAHOMHEJHUTR M jip.) 1l BUYTpHsIepHnie {(ajieno
pycH), mpeactasisione coboil Kpucraiaint supyca. I3 apyrux ciy
AX BHYTPHIVIETOUYHHIC DBKAIOUEHUA MLPEACTABJAAIOT cOoGOUM T pom)
peakimm Ha BUpycHylo wungerinumio. Takumu BRIOYEITHAMA MO)
OHIB TEALUAa A Opm reprecce, AAMOUlHe OTPUHATEILHYI peaki|
na JHHK.

Il sasmcHT m OT KieTHU, ee BO3PacTa, QH3UOJIOTHISCKOTO
crosmds. Xapakrep peakunyu y KyAbTyD TKAHei I1a ONUH U TOT e
BUDPYC MOMeT OHTh PA3NHMYHEIM: OJHH KyJbTYDH 00HADyKUBAIOT I
PaHEHHYI0 AereHepamyuio, CONPOBOKAAIOIIYIOCS PasMHOMKEHHEM
pyca; y ApYrMX KyJAbTyp He oTMedaercsi Mop(oIOruYecKuX M3Me
HO#l, X0TA BUPYC PasMHOKAETCH; HEKOTOPHE KyJbTYPEl COBepIIel
e TYBCIBHTOJALHH K BO3NEHCTBHIO BHpyCA.

Warepecoo orMerdTh, YTO OpPH BHIPAGOTKE KJAETKAMH HEBOCH
MMUYNBOCTH K KAHHOMY BHDYCY CPefHme PasMepH sjep He OTANYAI
OT pasMepa sAmep KJIeTOK KOHTPOIBHHX BOCUPUMMYHUBHIX KYJIBT
K wnmeay pamrnx orsermpx peaxuuil 3apaReHHOEIX KYIBTYDP OTHOCA
TAKAE W PEAKIHH, BHPAMAMNECS B THGeJN TacTH KIETOK, BHIZB
N0l TOKCHUCCKHMM elCTBHAMM ajeroBupyca. BHo oTmedeno [
BHTHE [ETeHEPATHBHHX U3MEHEHHUIl B KyaAbType dMOPHOHAILHOH T
HIE Y9ejoBeKa 2epes 18 u mocne BBepenna 108—107 rxamennix murom:
reaarx po3 (I{I19;,) Bmpyca rpmuna rtmma I [Tapacos, 1958].
CKOJIbKY Pa3BITHe DTUX HUBMCLEHHI cONPOBOIKIAIOCH OLICTPLIM mé
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 HEeM WHQEKIHORHOI0 THTPA BHpYCa ODPH OTCYTCTBHM IAPACTAHMA
TATPA TeMArrJIlTHHUHOB B RyJILTypaJILHoﬁ RAAKOCTH, OHH OBLIH
OTHECEIHl 33 CYeT TOKCHTECKOIO [eHCTBHA BHpYyca.

Taxum obpasom, sicHO, UTo B KJIeTKe, UHPUIEPYEMO BHPYCOM,
IIPOMCXONAT OfHOBPEMEHHO TDOTECCH CHHTE3a CJOKHOTO BeMecTBa
IJISE MOCTPOCHHSA BHPYCHOM 9YACTHI(H M HpOIeCcCa PAcHaja KJIeTOGHHX
.CTPYKTYP C BEICBOGOMONHeM NPONYKTOB 3TOro pacmaga. Mopdoio-
,TH9eCKHe KPHTePUM OTUX ABJICHHI 3aBHCAT OT THIA BUPYCA U BHEA
'KJIETKU-XO08fMHA, HO OCTAIOTCA HPH BTOM TOCTATOTHO coenuuIHEIMA,
YerkuM TecToM XapakrTepa B3amMOECTBHUSA BprJIeHTHOl‘O BHpyCA
¢ KAGTKOM Momo cumtarn I[I19.

« IlpuBepennsie MaTepmajbl CBHIETEABCTBYIOT O TOM, 4TO pasBuTHe
BAPYCA B KJETKe COMPOBOMKIAETCH IAyOOKNMMI CABHIAMU Meralosua-
Ma BO BCCX €r0 BhpPaKeHHAX.

IIPUMENENNE
B RAYECTBE ORCTPEMAJILHONO ATENITA
BUPYCA ROKCAKN A-13

Bupyc llokcaxn A-13 mpumajje;knT K CeMedCTBY NMMKOPHOBHpY-
coB. Jro uedoasuine (~40 mm) PHH-coeprraiiue supycn mrocaos-
pmdeckoil gopmel, Ges oGodouex.

Bupycn Kowcaru A-13 pasmuomaiorca B NepBHUHLIX Rynmypa‘c
KJeTOK TKaHe#dl M opramos dMOpHOHA 4edOBEKa M NPHMATOB, B KYJb-
Typax Mo9edilof U aMHHOTHYECKOH TKareil yeJoBeKa.

I{wromarugeckoe jeiicrsne Bupyca Iowcaku A-13 Bumpamaercs
B fAereHepaiili KIETOYHHBIX KYJIbTyp, B3aBepmaioiyeiics moaHO#H ge-
CTPyKIAeil KIeTOK ¢ TOCASAYIOUHA HX OTCI0eHHeM H 0CBOGOMICHUEM
m3 Hux BEpycueix dacrtui. Ha okpamendsx npemaparax I{[I9 xa-
PAKTEPU3YeTCH TMKHO30M MAAEep, WCUE3NOBEHHEM SpPHINCK, II0ABIIe-
gueM B uemTpe wKierok PHH-cogepsmamnx sosmmodmasmex mace,
KOTOPHE, YBEeJAWYHWBAsCH B pasMepax, CMEN{AT SAPO K NepH-
depuy KIETKU.

Buomorunueckoit ocobennocrpio supycos Hokcarm A-13 asasercs
CH0COGHOCTh BHIBBIBATH y HOBODOMAAEHHBX MENell BAIbie mapammun,
00 yCI0BACHHEDIE PACIPOCTPANCHHBIM MHO3UTOM € OCTPHIM BOCHAIeHHEM
7 HeKpo30M (THIA HEHKEPOBCKOU0) CKEIeTHHIX MBIOLL,

Tuuuposanne Bupycos NHomcarm A-13 mposofar B pearumsx
Heidrpanusanuu, 3aepHKE TeMATHOTHHAINYN JUIH PeaklUuK CBA3HBA-
'HYS KOMILJIEMEHTA.

las 3apaKeHns BAPYCOM Korcaru A-13 Gpann mepsuanyo Kyms-
Typy TRaneil smMO6pmoHa ueionera (DAY). Hoskuo-Mumednsie kycouxn
9e;Y0BEYECKOr0 3apPOJHINA TPHICHHAZUPOBAJIU HAa MATHHTHON MOMIAJIKEe

—3 pasa mo 7—10 mun » 0,25%-mom pacrsope Tpmocmra. IToxyden-
Hy0 B3BeCh KieTok uenTpudyruposarxu upu 1500 o6/mun, nobasaanu
murareasuyo cpeny 199 ¢ 10% criBopoTkM KpyIHOro poraToro ckora
(m3 pacgera 300 000 waerox Ha 1 M. cpegpl) M pasamBaId WO 5 MI
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B Kamepsl. Onwmocnoiiuyio Ky:bTypy KIACTOK SMOPHOIIA 4esioBEKa Bbi-
paurusasiu B repmoctate npu 37°C B Teuenne 3—4 cyr.

B nmoaroroBieHHwie KaMephl ¢ BHIpOCIEH KYJILTYPOH TKailH BHOCIH-
nu mo 0,3 ma supyca (TOJ 30—10-%) na 5 ma nutateaniroit cpenul.
SapaxtcliiEIe KaMepnl MOUTUPOBAJIM Tonapto (Kak YHa3blBanoch
BHONE) € Ie3apaKemHbiMil, MOMELIaJd B TePMOCTAT M ROIIEP/RUBAJI
TaM 70 TMOABJNENHA YeTKOTO LHTOUATHIECKOTO AelicTsus nupyca (1. e.
o0 4—5 cyr).

B kagecTBe KONTPOAA COCTOANMA KIAETOYHOL RYJIBTYPLH TRAHW
HCIONb30BANH CMOHTHPOBAHHEE KaMepol ¢ KY.IBTYPOH TOI ke cepulr
mocapkm. Yepes 4—5 cyT KamepH M3BIEKANM, IEMONTHPOBAIM, CTEK-
JMA-MOJJIORKY OTHAMBAJIN M W3TOTABJIUBAIN IpemlapaTsl fiusa mopdo-
Jorudeckux mcciaemoBauuii. [Ipemsapuresslo u3 Kammod Kamepul
(3apaskelHod W He3aParKEHI0il) 3a0upasu KYJIALTYPATBUYIO HUKOCTD
IJId TlacCaKa HA BLeJeline BHpyca.

C Bupycom Horcaru A-13 uccaegonano 180 map xamep ¢ kpapie-
BHIMM MOJJIOMKKAME C Biiecelnexr B OAHY u3 KaMep supyca v 180 wap
KOHTPOJBHBHX KaMep € KBADPUEBHMU HOMA0MKamu 6¢3 supyca. Hont-
POABHBIC KaMEPHl HAXOZWIUCH B TeX 3Ke YCIOBUIX KYJILTHBUPOBAIIHSI,
970 U 3apazkeHusie (Bepraumiics 6apabau). Vs 180 map xamep ¢ wsap-
MEBRIM CTEKJIOM, 3apWKEIILX BUPYCOM, MHAYIMPOBAHUOE MCHCTBIE
B (epranboily Kynnrype moaydeno s 131 nape wamep, orpuiiaredn-
aetii odert — B 49 napax wamep. B 180 uapax ramep, ne sapamen-
HEIX BHpYCOM, Hecueunduueckoil fercirepaitil He HAONIONANOCD,

Mopdoaornyeckne naMeuennsi B KICTOYHBIX KYIbTypax
. p ?
33 pIKCIIHBIX BHPYCOM Koxkearn A-13

[Mepsbie mpm3uaky HuTOaTHIEeCKOro melictsums Bupyca Howcaxm
A-13 moapnatorca uepes 24—36 9 W 3aKAIOYAIOTCA B JUCKOMILICKCA-
[HA MOHOCHOA W MOABJICHEKM KPYIHHX KIeTor ¢ 6aszodmabuoil muto-
maasmoii. UYnciio pedAmpuxcA KIeTOK Pesko ymelbmaercsa. B gadb-
HelimeM OKPYIAWBIUMECH 0as30(QHIABHBIC KJIETKH HOABEPralorcA IHK-
HO3y: CMOpOUBamwTCA, CTAHOBATCA DNOJAUTOHAJBHBIMH: AILPO pe3ro
TUTIEPXPOMHO. 3aTeM UNKHOTH3HPOBARIbe KIETKA Pa3pylialoTCA, 0 Ha-
PARY C OTHENBIBIME COXpaHWBIImMuCH ¢ubpobmactaMu MOKHO Ha-
GagaTh MMKHOTHYECKHE «00J0MKM» [JereHePHpPOBAHHHX kJeTok. Mx
COOTHOMMEHNE ¢ HOPMAJbHBIMU MEHAETCA B 3aBHCHMOCTY 0T BHIDasKel-
HocTU LUTOmATHYecKoTO pAeficrema. OnHaxo HepBHM JTAIOM JereHe-
pammM, KaK NpaBWio, ABIACICH KPYIHas, orpyrnas GasopuabHas
Kierka. Ha MO3JHUX cTafmsAX IMTONATHYECKOTO [eHCTBHA 9TAX KIe-
TOK YJK€ HeT, M MOKHO BHAETH ABA MOPPOTIOTMISCKH HOJIAPHBIX DJie-
MenTa: HopMaabubiil ¢ubpobiact B NUKHOTHYECKHE «OBIOMKU» [ATO-
MEasvpl ¥ Agep norunbmux xiaetor (doro 5).

Mopgonorna «3epranbuoro» IIT1I

B wepraabnsixy wyaprypax Habmiogadoch HapYIIeHile MUTOTH-
deCKOTO UMKAA UM yriaerenme MuT030B., Ilosinisanch  nsaeuerus
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I XPOMOCOMIIOM annapare: MOKIO 6})1.710 Ha(’)JIIOJIaTI) TUTaluTCKNIe Xpo-
MOCOABI, HapyluleHue npouecca yasoeHusa XpomocoM. Hapany ¢ yxa-
3auubM  OGHAPYARUBAJIACh TaKKe [UCKOMILIEKCALUA KJIETOUHOTO
iracra ¢ ODoABREHHEM IMUKHOTHYECKU H3MEHENHhIX KJIETOR, co;[epma—
mux Goasuroe gouauvectso PIIH B uporommasme. IHomobubre mierkm
p gasiplielimes paspyuwainch. MakTHUECKN B ¢3ePKAJIBIBIXY KyJIbTy-
pax Hadmogainch T Ke 3BONITUBHEE (opMBI AereHepalum, 9T
U B 3aparkellHbIX BUPYCOM.

Onnaro temm passurnsa I B «sepradbHBIX» KaMepax Ho CpaB-
HCUHI C 3apaskeHHbiMu O Hwke — «3epxaxbuoey LTI mossas-
adoch na 12—13 1 mosnuee (doro 6). ‘

Pesynbrarsl neenegopanimii

lloaosruredanubit «3epraabHbiy [[II3 B ommTax ¢ mpHMeHeHHeM
3 KQYeCTBe VKCTPEMATBHOTO areita Bupyca Hokcaku A-13 otmeuascs
B 74% cunyqaes (tadi. 4). Ha murpodororpaduax npemaparos ns 3a-
DAsKEHHBLIX 1 «3ePHKAJDBIILIXY KaMeD, ecjan KaMepbl — RIIyKIOp ¥ Jie-
TEKTOP WMeAN OLTHIECKHIT KOMTAKT Yepes KBApPUeBLe WAHM CAIOMAIIbe
HO;TOMEKH, BHAHUb #M3MeHenus, ctienuduuusie nas supyca Howcaxm
A-13 (doro 7—12).

KHonrpoasnuas rpynmua cocrossa ma 100 nap waMmep ¢ IOpPOCTEM
CTCKJIOM B KAayecTBe IOAJOMKN U BHCCEIMEeM B Oy U3 HHX BUpyca.
liu B o0l KOHTPOJABIIOH IIAPe KAMED JI0JOMHUTCILIOr0 HUTOIATH-
teckoro operTa B «3epraIpHOily KyJbTYpe He 6pI0 moayueio (doro
13, 14), . e. upu naIMIKK cuelUPUUCKUX M3MEICIH B Kamepe-uH-
nyxrope, 3apaxentoil supycom Ilorcaku A-13 (cm. doro 1), mpu
ONTHYECKOM KOUTaKTe uePe3 MpOoCTOe CTCKIO B KaMepe-TeTeKIoOpe —
nopsastbliass KyiabTypa (cm. ¢oro 14).

B 90 nmapax xamep ¢ upocteim creraonm u 180 napax ¢ xpapuesmM
He3a PasKeIILIX  BUpycon necmeuuduyueckolt mercuepauum ue OBUIO
(car. Taba. 4).

ITpu maccasie Ky IbTyPaIbHON JRUTKOCTH, B3ATON U3 KaMep, B KOTO-
PBIX KJICTKN KyALTYpbl Oolau 3apamenst lowcawu A-13, pery:ispho
BLIZCASUICA BUPYC, MACUTHGUIEPOBAUTKIN CCPOJIOTUYCCKH LIPH PCAK-

Tabaumiga 4

Bocupousseeune 1L 8 «3epraisnoity xieTowioii KyIbType Opu AHCTAHTHOM
BozelicTRIO KyabTYpoii, 3apaskenwsoii Bupycom Nokeaxnm A-13

Yuci1o HCCIeIOBAHHBIX ap HaMep
Kavepa . C «3eprwin- | Bes 3epHadb-
Beero HbiM» 11ITD noro I3
Ipoetoe CTORAO == BUPYC . . . . . . . 100 O 100
Tipoctoe creryo Ges BHpYCA . . . . . . 90 0 90
lisapnesoe CTORIO -~ BUpYC . . . . . . 180 131 44
Iinapuepoe crekne Oes bupyea . . . L . 180 U 180
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guu mefirpaausanmm kar IHorcaru A-13. M3 ryaprypanbuoii skui-
KOCTH «3€PKAJLHLIXY KAMEpP, B KOTOPHX KJIEToUNaA KY;IbTypa He Griia
3apaKeHA BEPYCOM, Ip@ 3-KPATHBIX TIOCTEH0BATENBHBIX HACCAMKAX
BUPYC He BBIIEIRIH. ‘

Haa Bocmpomssepenuna I[I19 B «3eprajdbuOi» Ky.abprype HeobXo-
auMo cobuiofenne CIelyOUIX YCJA0BHIA,

1. B rauecrBe momioEKm JTA KICTOK IIPAMEUANM KBapiesnbe
maacruder He toiame 0,8 .

2. KamepHn, coemumneHHEe IOUAPHO, MOJMNAK BPAIMATHCH CO CKO-
poctbio 25 06/u. B xamepax gpyroil KOHCTPYKU¥H, I'ie TPeXycMaTpu-
BAIACHh BOSMOMHOCTL MCKJIIOYUTH BPALEHNE DU COXPAHEHNH OCTajdb-
HHX YCJIOBUI (OOTHYECKMH KOHTAKT, CBOOOMHBINA HOCTYI MUTATEIBHOH
cpensl), «sepraibuaiiy [[I19 me pasBmBaics.

3. Ha mepwog KOHTAKTHpPOBAHUS CMOHTHPOBAHNHIX Tap 3aparKeH-
HBIX M (3ePKAJBHHIX» KaMep foiakiaa Obith ofecmedeHa TeMHOTA.
Ha cpery «sepranpumpiiiy murouarndeckuit sddert He npoaBisicAH.

4. Bpemsa wontakra ne menee 6 U,

Takum ofpasoy, npm co0I0ZCHUN OUpPEAETEHHBIX YCJAOBHE
M IpeRe BCEro IpM HafWuMy OYTHIECKOT0 KOHTAKTA depes cpeny
¢ BEICOKOI TpomyckHoil cmocobroctbio B Y D-mnamasore 21eKTPOMAT-
HETHOTO CHEKTPA LUTONATHYECKME H3MCHENWsT KyJbTYPH THAHHU, Bbi-
spannbie pupycom Hoxcaxm A-13, moryr ofyc:ioBurh nuromaTuieckye
IIPOABJIENNA AHAJOTHINOr0 XAPAKTEPA B MHTAKTIOW KYJBType.

NPUMEHEHME B RAUYECTBLE
IRCTPEMAJILITONQ ATENTA BUPYCA FPV

Haspanue «vuncosmpyce» mpemaoicenno C. TL. Aungpesccom s
TPYNObl BAPYCOR, IMOPaskalOUfMX ¥CJOBEKA I RUBOTHLIX 1I Xapakre-
PUBYIOIMHXCA CPOJCTBOM K MYKOTPOTCHIIAM (MYKO — CJ713b KJCTOY-
HBIX 000J109eK) M (hepMeUTATUBHON AKTUBHOCTBIO B OTIOUIEHMYU DTUX
seutects. Ilox »TaM HasBammeMm oGBeg@Hen s BAPYCH TPUNNA THIOB A,
B, C; Bupychi ucTuHHOIl wymbl Kyp; A0skioit aymMet Kyp (Goaedns Holo-
xacta) u ammmemuueckoro uapornTa [Himamos m Bykpuuckaa, 19691

Bupyc miaccmueckoil 9yMB ITUL UPHUAACKAT K TUIOBOMY BHIY
OPTOMUKCOBEPYCOB - (Orthomyxovirus) u MopQoJOrUIECKH CXOjlen
¢ Bupycom rpumoma A, CoGCTBEHHO BHPYC KAACCUYECKON WyMEI TITHIL
(FPV) opeéncrasnsger coboii o[y u3 pastoBugHOCTEH BApyca TpHUNA
oruy A (Mizovirus influenca A — vivus Focol plagqur — 27).

dro PHK-copepsxkammit Bupyc cpeguux pasmepos (90—120 nw),
chepmueckoil dopmur, umeiomuii oboxoury. Ilywieokamcnn mocrpoci
HO cnupajibHoMy Tmiy cusiverpmu. FPV umeer 2 anrmrena V—F
M AHTHLeH-TeMATTJIIOTHHU.

Bupyc xopomo pasmposkaeTcsa B amdontoicuoil modoct 10—
11-grEeBHBIX KYPHHHX >MOpHONOB, BHI3HIBAS rufeb 3MOPHOHOB ucpe3
18—28 4. MunuraTopoM pasMuOMKENHA BAPyCa CJY/KUT PearIust re-
marrioTugaunu. st naccmposarus supyca PV na wyibType Txa-
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HM UCHOMB3YIOT CHEAYIOIMe K/ICTOYHLE KyJAbTYpH: I¢pBHYHEE —
QuépobuacThl KypHHLIX SMODMOHOB, NOYKHM 3MOPHOIOB KDPYHHOIO
poraToro ckora — u mepeBmBaembie Kyasrypn — CII9B, BITK, C3JI,
Hep-1, Hela, A1 n . 1.

Iuromatmueckuit sdpekT moj melicTBMeM BHpYCA pa3BHBAETCH
00bi1lI0 MEAJeNHo W XAPAKTePH3YeICs MOABJIeHHeM I'PYNI OKPYTIBIX
SCPUHCTHX KAETOK, KOMHYECTBO KOTOPHX YBenAWdIHWBACICA MO Mepe

" yAJHHeRHs CPOKOB MHKYyOMpoBamHMA. IlocTemeHHO KJITKH CMOPINABA-
I0TCSA W OTCJAAUBAIOICA 0T CTEKJA.

Bupyc waaccmueckoit ymsl nTmiy m3bpan rak obmagaromuii re-
MarriioTUHUPYIOMMMH CBOMCTBAME, IO KOTOPHM ero MOMHO ofHa-
PY/KATH TAK e, KaK M 0O [UATONMATHYECKIM MPOABICHUAM B KYJbType
guGpobaacroB KypuHoro smMOpmoHa.

Jlna Ky#AbTHBHPOBANMA BHPYCA KIaccumiecKoil gymor miuy FPV
UCT0JB30BaM KieTkH Pubpob.aacroB smOpuoHa kyp 8—11-gHeBHoOro
pospacta. fliima MBI B OPOTOYHOH BOXE ¢ MBLIOM, 3aTeM CKOPJIYIy
HECKOTbKO Pas o6paGaThiBaim COEPTOM, OORHraam TyHoll KoHex|
aitna u obessapaskupany ifofom. CKOPIAyNy Hal BO3LYMHBIM IPOCT-
paHCTBOM Cpeaasn HoHUIaMu. V3BAekanum 3apoppl, yaanAid ria-
3a, K.JII0B, JIAIKU U KPLLIbA, & TeJI0 MPOMHEBAIM PacTBopoM XeHKCA.
Cycmensuo KIETOK TOTOBHJIM IIyTeM MeXAaHWYeCKOIO0 U3MeNbIeHHA
3apofpiIa ¢ TMocaedyiomell Tpuncuanaaimeil Thauu. I'oToBHIN B3Bech
KaeTox (pubpobaacros m3 pacuera 300 000 mmerok Ha 1 Ma cpems m
33JUBAIN OO O MI B Kamepol. B KagecTse nmuraTexploil cpembl UCHOIB-
sopaair cpeay 199 ¢ moGasnenmem 10% crBopoTkE Kpymioro pora-
TOT0 CKOTA. .

Onuocaoitiyy KyanTypy Kiaerok ¢ubpobaacTos BhpauiMBadiil
B tepymocrtarte npu 37°C B kamepax B Tewenwe 48 4. Bupyc (mpegsapu-
TCABIO OTTUTPOBANHBINA) BHOCWIM B KYJBTYDY KIETOK B KOAUYECTBC
100 1UTJL. 4

Henmonbsopasicsl MITAMM BHPYCA KJIACCHYECKO 'IyMbl (FTHM, LHOJMY-
yennutii u3 Mueruryta supycomorunn AMH CCCP um. [I. U. Usanos-
cxoro. undernuonnyio akTUBHOCTH BHpyca IOAfePHIBAJIU Hacca-
HaMu Ha Rypunbix smOpuonax. (s sapaskemusa KyJbTYpH TKAHI
B KaMmepax ucmosbsoBaau 0,3 mMa B3BecH BHpyca € ArriOTHHAIMOH-
upiM Tarpom 1 : 320 Ha 5 M NMUTATENBHONE CpeH.

JrcHepHMenT ¢ BUPYCOM IJIacCHIecKOfl UyMLl ITTHL 11POBOIMMIM
110 Toit e cxeme, 4ro u ¢ pupycom Moxcaxu A-13. IMocKoabRY 1MTO-
HATIYECKOC AelicTBUE BAPYCA KIACCHYECKON WyMBI ITHI| HPOABIAIOCH
B TOJHOI Mepe K KoHIY 2-X CyT IOCHe 3apajkeHus, BpeMA KOHTAK-
TUPOBAHUA 3APLKENION U  «3ePHAJBLUONY KaMepsl OorpalUIMBAJIN
2 cyr.

o uereweunnn 2 cyr KaMepHl ACMOMTHPOBAIY, KYIPTYPATBHYIO
JKHIKOGTD B 3apPAsKCHUbIX T ¢3@PKAIBHBIX» KAMCPAX HCCIeZOBANH HA
HATHIUC TeMArTIIOTUHHIOR M IDAaCCUPOBAdl HA KYPHHBIX H>MOPHOHAX
ra OpemMeT BHIABAENHA BUpYyca. J[IHo ramep oTmamsajiu, M pacrymas
Ha Hes KyJAbTypa Hogsepraiack MODoNoriHYecKoMy UCCIeOBAHTIO.



Mopdgonoruueckiue n3MeHcuus B KYJAbType Kypuubix ¢udpodaacros,
3apasKeHHBIX BUPYCOM KIACCHYECKOH YyMbi UTHIY

Mopdoiornieckne mnccIeToBaHHA HOKA3alid, 4TO BO BCeX 3apa-
_JKeHDbIX KaMepax 1ab/10faioch IUTONATHYECKOC MEHCTBHE, Xapak-
Tepioe IJA BHPYCA KJIACCAIECKON TyMBbl TITUL. Ono BeIpaMaioco
B RHCKOMILIEKCAIMI MOHOCIO0A, OKPYT/ienun GoIbHIOro IACIa KIETOK,
KOTOpB® CKJONNB CTATHBATLCS B Ipo3fenmaube obpasoBanus. Ha-
PALY ¢ OTuM 00pasyloIcs KpPYIHbIe CcUMICIacTHIeCKHWe CTPYKTYDHI,
B mepudepuIecKoi 3011¢c KOTOPHIX AAPA BHCTPAMBAIOTCA B Buie TacTo-
Koxa. B mociuenyloliiem oTAGAblbIE KACTKHA CMOPINBAIOTCH, IIUTOMAA3-
Ma HX OKpammBaeTcs cxabo, a sIpa IMKHOTH3UPYIOTCA; TaKHE K.eT-
KM OTCIAMBAIOTCA M OKONYATE/LHLI 1ATO3 3aBEPUIAETCA Yike B KY.Ib-
TYpPasgbIION KUAKOCTH. flOpa CUMILIACTOB TAK/Ke MOJBEPTalOTCH NHK-
HO3Y, a caMu 0o06pasoBaHus TEPAIOT CMOcOOHOCTh PearupoBaTs ¢ OC-
HOBIIBIME U KMCHLIME Kpacuteasmu (dorto 15, a, 6).

Mopdonorna «3epkanbuoro» [1III

B iiesapaiieRUnIX (3CPRAILIBIXY KaMepaX, OLBIUEX B OOTHYCCKOM
KONTAKTe ¢ 3apa:kenusiyu, B 74—78% ciayvaes nabriofgamocsh Halu-
Yyue «3epKaIbHOro» luTonatnueckoro feicrBusa. Ha mepsmx nramax
pPasBUTHSA IUTONATHICCKOTO NCUCTBUA B (3€PKAJIbUOIY KyabType I10-
saBasierca 0ojblI0E YMCHO OTAEILIIGIX Ga30(UILHBIX KIeTOK, MuOrue
U3 KOTODHIX B HAJLHEHI6M OKOHYATEAbHO He TePAIT CBA3H JpyT
¢ APYTOM, BCJACNCTBHME Uero MOHOC/ 0/ HOApAa3NensaeTca na pag rposie-
BHIHLIX KJICTOMHLIN KomIuiencos. lluromirasma wiIeTox B OTHX KOMII-
JIeKCaX 3HAYNTENbHO BAKYOAM3NPOBAHA, a sjpa yiLiorieunt. B gain-
HeflliieM KOMILISKCHL PACHaaloTCsi Ha OTAeNbHbIEe KIETKH, KOTOpPDLIE
MEPECTaIOT BOCHPIINMATE KUCTHIE KPACHTENM M OTCIAHBAIOTCA OT
crexkna. Cnenuuueckue CUMILIACTUUECKHE CTPYKTYPH B «3ePKalb-
HBIX» KydweTypax ne obGpasyworcs (goro 16, a, 6). Tarum oGpason,
CXOACTBO psjia vaeMciToB «3eprasibiioroy 1D ¢ ncrunuviv ouesnguo.

PesyantaTsi neeaeosaniii

C supycosm wiaccuyecrkoi wymbl utui nceaenosao 118 nap wamep
C KBapleBBIMH TIOAJOKKAMM C BHECEHHeM B OHY W3 KaMmep Bupyca
1 115 map wkaMep ¢ KBapLeBbLMH MOI0kKaMu 0e3 BIECEHMA BHPYCA
(KOHTPOIE).

B wutore moayueunt cuepyomue pezyastarei: us 118 map wasep
¢ KBapieBoil HOMI0MKKOII C BlieCelHeM BUpYCA B OIHY M3 KaMep Io-
JOKATENbHHMU «3epPRAILHBIY HUTONATHYECKWH d@derT Onli woayued
B 92 mapax kamep (doro 17, a, 6, 18, a, 6).

B mesapasienmpix 115 mapax KaMep ¢ KBapleCBLIM CTERJIOM TeCHe-
undugeckoit feremepanun e uabaopazocn (taba. S).



Tabaumah

Boenponzsenenne 11119 B «3epkaiabnoii»  KieTounoii KyInType HpH JHCTAHTHOM
BO3/leliCTBHA KYAbTYpoii, 3apamennoii BUDYCOM KIACCHYECKOW YyMLi HTHI[

Yue/dn HeCTeZOBAHHMX Tap KaMep
C «3epKaTbHbLIM» | Bed «zepka/ib-

ITapuple KaMmepbl ¢ MOIJIOHKKOM

Beero I3 woro» 11113
Tpocroe crerio 4- Bupye . . . . . . 120 — 120
ITpocToe crekno Gea Bupyca . . . . . 100 — 100
BapneBoe cTexkno -4 BUPYC . . . . . 118 92 26
I{papuesoe cTekao Ges supyca . . . . 115 — 115

ITaccupoBanue RKyILTYPaldbUoll LIIKOCTH M3 3apaskRemHblx H 1ie-
3apaskeHnbiX KaMep IOKa3aJ0, 9YTO BUPYC MPHUCYTCTBYCT TOJBKO B 3a-
paskeHHBIX Kavepax. B «3epraibHbiX» KamMepaXx HPHM IaCCa)KC BUPYC
e obmapyskuBancs. Ilpu mocramoBKC reMarraOTHHAINHA ¢ HETYIIH-
HbIMH 3PUTPOUMTAMU U KYJIbBTYPATIBLHON JKUAKOCTBIO M3 3aParkerbiX
KaMep reMarraioTHHauua orMedenma B tutpax 1 :40, 1:80, 1 :160.
Hynprypaabuas sRUAKOCTL U3 3ePKAJABHBIX KaMCp Jaske HpH Hadu-
YUM ¢3EPKAJIDLHOTOY HUTOMATHUYECKOTO NEMCTBUS IOJOKATENbHON pe-
aKIUyU He [aBaja, UT0 CBMUAETEILCTBYCT 00 orcyrernum Bupyca. O6-
HapysKeno. 4ro OJf Pa3sBUTUS (3CPKANBIIOTO» IIUTOIATHYCCKOTo JIeii-
cTBus TpeGyeTca He Memee 4 U KONTAKTA ME:Jy 3apaskeiiioil m nesa-
pamsenioll KaMepamu. OcrajbHBIC YCIOBHA MOJAYVUCHHA «3€PKAJIBIIOTOY
LITI] anazorwusbl OmMCAaHHOMY B pasjiesie o Bupycax Hoxcaxu A-13.
Bripa;kenHocTh JICTCHEPATHUBHHIX M3MCHCHUI B (3CPKAIBIBINY Kave-
pax BapbHpoBajda Ii 3aBUCEJa OT BPCMCHI KOHTAKTa C 3aparkelioi
KYJBTYpOIi.

TTpu mpoBegeHUN KOHTPOJBHHIX OTHITOB C 3apakeliicM BHPYCOM
FPV — 120 nap ramep ¢ mpoctsiM crexaom u 100 map xamep ¢ npoc-
THIM CTGKIOM, HC 3aPa;KCHHBIX BUPYCOM, NAaXOAMBINMHUXCH B TEX ke
YCHOBUAX KyJbLTHBUPOBAHWA, UTO M NEPBHIC, B KaMepaX, 3apajlkeH-
ULIX BHPYCOM, OPOABIANOCH €ro IMTONATHMYCCKOC jeHCTBUE, B «3ep-
KaJdbHBLIX» jie KaMepax KYJbTypa XOPoIlo pocia, HRKaKUX Jereucpa-
THBIBIX Ma3Menennlt He nabmonaaoch (Goro 19, 20). B 100 napax ne-
3APAKENIBIYX KAMCD, KYyJbTMBUPYEMBLIX B TCX JLC YCJAOBUAX, THAlD
Obuta 0e3 HuTomaTHUecKmMX MaMmerenmuid. U3 uodyuenumx peayianraroB
BHJIHO, 9T0 HPH MCIOIH30BAHHHM B KAUCCTBC DKCTPEMAJBIOIO SI/IH KiC-
TOK KYJBTYPHl TKAHYU areuTa B BUAE BHPYCA KJIACCHMUCCKOM YyMbl I1THI
«3ePKATBIOCH IUTONATHICCKOR NeficT Bue, HamoMunaomiee Ho Mopdo-
Joruu Bupycioe, nabaoganock B 78% ciayuaeB. OrcyreTsue Bupyca
B KYIBTYPAaIbUOH ;KUIKOCTH U3 (3CPKAILHON» KaMepel IpH Tpex mno-
CEOBATENIBHEIX IacCa:kaX yOeamrTeanio yKaBhiBAaeT HA TO, YTO MHO-
ayuentsiit HIID He cBAzaH €O caydaiinmiy BHECEHUEM B «ICPRANBILICH
KaMepnl MI@eKiolnoro navama,
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NPAMEHEHUE B RAYECTBE
IKCTPEMAJIBHOI'O ATEHTA AJEHOBMPYCA

AneuoBupycs — 310 Bupycel cpeiunx pasmepo (70—90 mnwm),
ne copgepskaiipe 000;109eK. B coctaR BUPYCHLIX YaCTUH, BXOINT AC30-
KCUPUOONYKJICUHOBAA KWCJIOTA; PAa3MHOMKEHHE BHPYCA ITPOUCXOIHT
B Anpax nuQuUNREPOBAHHEHX KiaeToK. HacTHilk Bupyca uMenT gopmy
ukocasapa ¢ 252 Kamcomepamu.

AfieroBupycH, HacuATHBa0INuE Mo Meubniel Mepe 31 anTurennmit
TUM, COCTABAAIOT OTACALHYI0 TPYNNY MUKPOOPTaHM3MOB, BH3HIBAIO-
INMX Y Y€J0BeKA MHPEKIHI0 HOPeMMYyIIeCTBEHHO ABIXATeJNbLHUHX MIyTei
u raas. Bupycw, Bxogaimue B rpynny, obxagaior o6muM rpymoocide-
nupuUecKEM aHTUTEHOM, o0HApYy-KUBAEMBIM DedKilyell CBA3HBAHUA
KOMILIEMEHTa, ¥ THIOCHeNuUUeCKIMH AHTATeHAMHU, KOTODEHE BHAB-
JASIOTCA B PCAKIMAX HEHTpaTn3alidu M TOPMOMKEHHA TeMarTJIOTHHA-
nuu. K BaskHLIM CBOWCTBAM aJieHOBUPYCOB OTHOCHTCHA YCTOMYHMBOCTH
Kk adnpy, oTHOCHTeIbOAS YCTOMYMBOCTH B MupoKuX rpapumax pH u
CIOCOOHOCTS K PA3MHOKEHNUI), CONPOBOKAAIMASACH I[UTOHNATHYC-
CKMMU W3MEHCIMAMU B PA3NNUYHBIX KYJIBTYpPax KJIETox dUcjioBeKa H
06e3bsaH. ‘

ITpu na6aogenHu MaTHBILIX HEOKPAMEHHBIX KISTOYHBIX KYJIBTYD,
3apajKEIHHX alCHOBUPYCAMH, IO HAHHRIM HEKOTOPHIX aBTOPOB, yAACT-
¢ BHAGAUTL TPH PA3NOBUIHOCTH IUTONATUYSCKHX N3MEHCHMI:
1) 1119 obmero ™hima (XapaxTepu3yOIIBIICs paBHOMEPHHM pacipe-
IeJeHUEM OKPYTJIeHIbIX KJACTOK ¢ HOBHINCHILM Ko3PdumuenroM ayde-
npenorcienns; 2) I3 nmepudepudeckoro tuma (nepBnie MBMEHEHHS
HOARIAIOTCS Hla nepudepun 3apasKenioro  KICTOWIOro maacta, Ho-
PasKCHEBIC KICTKI coOupajoTes B TPYNNBI, HATIOMHUAIOMHE TPO3ALA
sunorpaza); 3) LD «ruesnuoro» tuma. lla ¢gukcupopanieix orpa-
HICHHBIX HpeIlapaTax 1urouarnicckoe jelcTRMe ajielloBUPYCOB HC/0-
BeKa 1A YYBCTBUTCHBHLIC KYJAbTYpH BIHepBble Hal/i0macTcsd IpHMEpto
qepes 16—18 u mocne mnoryasuMin. Bhadgaiae B sppax nosBIAKTCA
ME;IKHE OKPYIIILIC OKCUPMIBIEE BKJIOUSHUA pasMepoM okono 1 MM,
OKDPY KeHHsie cBeTsI0fi 30HO# (¢raston). B HekoTOpPHIX CaydasXx BHKIIO-
YeHHH ONHOPOTHEL, B JPYTHX — UMeI0T POPMY Kosjei[ ¢ Hpo3padHoi
cepnenunodi, ouenn ciiabo KpacaTcs sosutoM. B mampuefiurem 4mcao
TaKHX paunux BrAwuenidt Ovicrpo wapacraer. MHorga ouu Tecio npu-
JICratoT Apyr K Apyry. YacTo BCTPEYAOTCH CIOMCTHIC MUOTOKOITYP-
neie BYcHus. OmHMCLIBacMLIC M3MeHeHMs! HallIofaloTesa B TEYCIUHe
NCPBLIX CYTOK HideKuuu, 3a 3T0 BPEMA PC3KO YBEIHUHBAKTCA Pas-
Mepbr sjlep TopaskenHsIX Kierok. HaG:aiomaiores napymenus arpe-
TaTHoro COCTOSIHAA XpoMaTHHa, €ro orpybeunue, dopMupoBamue coT-
MATHX CTPYKTYD; NOABJICHHe XPOMATHHA B BHAC INIHOOK 1r 3epedn.

1la nosuuux cpoxax undexnmm HabIomamTea TABOKE H03MHO-
$unnroro win GazoPuabHOTO MaTepuas;ia B LUTOMIABME KJIETOK, MO~
paskenunix agenoBupycom. Ilponece 3aBepmaeTca CMOPMHBAIIHEM 1
ortopsenneM kiaerok [[Ipeftswu, 1966 1.
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B oroit cepun a}c’cnepxmemon UCLOJIB30BANCA QJCHOBHPYC 9-TO
THIA, XOPOLIO PA3MHOKAIIMMACA B KJIETKaX NepeBuBaeMol KYILTYPhI
nouex obespsanbl (MK) ¢ apxuM nuTomaTwuecKuM JeficTBHeM.

Kyasrypy thanum MK cmumaam pacrBopoM Bepcema co cTekia
MaTpacoB, Ha KOTOPHX ee KyJibTHMBHpOBanm; ierpudyruposanu,
a ocafoK pazBomwin umrtareabnoil cpemoit 199 maoe 10% cuBoporkn
KpynHoro poraroro ckora (m3 pacuera 100—120 tric. ®aetor Ha 1 mua
CPelbl) M PA3NUBAJM B KaMepsl Mo D MJI B Kaskaylo. B kavepy ¢ Bui-
pocimeii KyanTypoit Tramm BHocuiadm mo 0,5 Mum B3BecH afgeHoBuUpyCa
o-ro tuna- (TII][L;,) Ha 5 Ma nuraTeIsmoil cpemsl. 3aTeM 3apasKCHHBIC
KaMepsl COGOMHANN C WHTAKTHBIMI ¥, TOMEm{AJH B  TCPMOCTAT
¢ BpamawmuMca Oapabamom wa 2—3 cyr. B Teuenue vroro uepmoja
BPCMEHM LMTONATHYECKOE AeCTBHE BMPyCa IPOABIAJIOCH B IIOJHOM
mepe. B ganpHefimeM KaMepe [eMOHNTHPOBAJNH, KYJIBTYPalbLHYIO
JKHIKOCTH 3a0upasin [IA maccaska Ha BBLIICHCHHC BHPYCA, KYJABTYDPY
KJeTOK, BHIPOCIIYI0 A JHE-IOJJI0}KKe, INOABepraiu Mopgoaorudge-
CKOMY UCC/ieOBaHUIO.

Mopdgonorusa IIIJ] agerosupyca 5-ro Tuia

B sapasieHmblX BUpycoM KaMepaX ¢ KyJubrypol wxierok MK na-
Gaomaidn BCe XapaKTephhle OPU3HAKYU TUTONATHUYCCKOIO NeHCTBMA
amernosupyca. Ouu BHpa:Kaauch B pa30yXauun u oKPYIICHUM KJIETOK,
KOTOphic cobupaauch 3aTeM B arperaTsi THIa TYTOBOHM saromei. B me-
KOTOPLIX KJeTKaX o6pa30BLIBAJINCH BHYTPUKJICTOUHBIC MJCPHBlE N
IMTOmAa3MAaTUICCKUe BRIOUennsa. B AadpuelimeM KJICGTKU mojBepra-
JNCH DHKIO3Y, JM3HCY M OTCIanBadlich or crekia {foro 21).

Mopdoaorusn «3sepransnoro» TIIL

B nesaparkedislX Kamepax, HaXOIGHIUNCH B KOUTAKTC ¢ 3apaskicn -
b B reuenue 2—3 cyr, B 72% ciayuaeB HaGHIOAICSH «3CPRAMLIBIID
IHIID. Om BulpaskalicAd B JIe3UNTETPAIMIL MOHOCJAOA, B TCIJICHILIIL
K arperamny B BUME TYTOBOH ATOOB OTAGHBILIX 3JCMCHTOB, B IICKOTO-
poM mabGyXaHuu ¥ IIOCJICAYIOMIEM 3HATUTENLIOM CMODIiMBAIMK Kic-
tok. Ha 3aBepuraomeMm dTame DPOHMCXONHa TOYTH TOTAIbIIaA THOCIL
IKICTOK. TIOABEPraBLUIINCst B KOHEHWIOM uTtore xwm3iucy (doto 22).

PCSYJ[ bTATbI HJKCHCPUMECHTOB

C anenoBupycoyM 3-ro tuma ucciaemnoauio 170 map kamep ¢ kpapiie-
BLIMIE CTERJIAMU € BHCCEIMeM B OJIITY H3 KaxeD Bupyca (onsir) n 140 map
KamMep C KBapieBBIMH CTcKIamu Ge3 Buecemus BHpyca (KOHTPOIL).
N1 170 onpitibix nap kavep B 122 mapax uabaromazocnh HuIyHupoRa-
noe «sepraapuoer LI (Poro 23—26). B 140 wonrtponsitx mapax
rkaMep uecmenududcckoil jeremepamun e nabaogaau (tabia. 6).

B xoHTpoabuux ommiTax ¢ afgenoBapycoM B3aro 150 map xramep
¢ HPOCTHIM CTEKJIOM B KayeCTBC MOAJMOKM. Bo Bcex Kamepax, sapa-
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TaGanmna 6

Bocupouane;ienne 1TID B «3epraapnoiny xieTounoil KyanType HpH JHCTAHTHOM
BO3/CiCTBIN KYAbTYpOii, 3apaskennoil aJICHOBHPYCOM H-r0 THIA

Tuic10 CCIenoBaAHHBIX TTap KaMep

ITapibie KaMepbl ¢ DOZ10:KKoI C «3CPRAIBIBIMY | §e3 «3CPHAJTBHOTO»

‘ IO

BCEO

ITpoctoe ctex:to -+~ Bupye . . . 150 — 150
fTpoctoe crerTo Ges Bupyca . . 140 — 140
WBapIeBoe cTex10 -~ Bupyc . 170 122 148
liBapnesoe cTekiao Oc3 BUpyca . 140 - 140

JREITIBIX BUPYCOM, HUTONATHYECKOE JelcTBUC ajenoBupyca o-TO THIA
COOTBCTCTBOBAJIO BHHICONMCAHHOMY, & B «3CPHAJIBUBLIX» KaMepax
NI nwe naGatomanoch, TRawL ocraBaiach nopumanbroli {poro 27,
28). B ronrpoapubix 140 kavepax ¢ TPOCTHIM CTEKIOM U ¢ Te3apaxen-
ot TKaHBIO mecmeumpuUeckoit ferencpanuu e mabaomaan.

Hpu mnocnegoBartenbHLIX TaccaskaX KYALTYPaJIbHoOll (KUKOCTH,
B3ATOH U3 Kamep ¢ «3epKaanHpiv» LITT]1, Biipye 1ie BuigesramncH.

JliA pasBuTHA «3€PKAJBIOrOY IHTONATUYECKOTO NEHCTBUS IpH
IIPUMeNeHiNE B KAaueCcTBE DKCTPEMAsibIOro areiiTa afeHoBupyca meol-
XOIMMBI TC sKC YCsI0BUs, YTO M HPH HMCUO0/B30Baliuu BHpyca Hoxcaxu
A-13 u Bupyca KaacCuYecKoif YyMbl HTHIL: WCIIOIB30Baiue TJA JIOJ-
JOKCK Emapuenwix myactmHok rtoanimHoit 0,2—0,8 wmar; Bpamenue
KaMmep; TeMioTa B LEePUON KOMTAKTHPOBANMA KaMep; KONTAKT HUTAKT-
Hoit kamepur ¢ sapasuenioi e menee 6 u.

Takua o6pasom, IpuMeHenue TPETHETO DKCTPCMAJLIOTO arelTa —
AJICHOBUPYCA, JAT0 BO3MOKIIOCTH BIOBbL IPOJEMONCTPUPOBATD  11a-
JMYMC HICTAITHLIX B3auMoaciictBuil B 72% Bcex ombiToB.

[IPEMENENHE B RAUYECTBE 9RCTPEMAJIBHONO AFEHTA
IIBYX.IOPHCTOH PTYTH (CYJIEMBI)

B kauccerse emie ofnoil MOAEARE LMTOHATHUCCKOIO COCTOSITHI I3~
OPAio TOKCUUCCKOE HOPARCHAC KICTOK KYJLTYPH TKAIM KYPHHBIX
W uegoBedecKuX Gulpo6iiacToB IBYXJOPUCTOR pPTYThIO (Cyiiemoii).
Mexannsy jeiicTBua cy:eMmbl CBA3aH ¢ GiIOKMPOBAUMEM CYJIbPTuJl-
PUALILIX TPYIN, BXOAAIMX B COCTak (EpPMCHTUHX CHCTEM KACTKHM,
a Tamyke € HapyluenueM OMoXHMWYECKOM (PVIKLMAM THAMHUHA H HCKO-
TOPHIX aMNMIOKMCIOT.

IMpuvensiacsy ne Koaryaupyiolias, a TOKCHYEGCKS 033 JIBYX.J0-
PUCTOH PTYTH. KOTOpast BeJAcHCTBUe GIOKAmBl ABXATeNbHbIX depern-
TOB NMpUBOAMTA K THOeNu KIACTOK KYJBTYPHI TKaHH udeped 2—3 cyT
(no3a ompemeicna aBTOpamm).

Josa pacTBopa cymemsl OTTUTPOBanNa Ha KYJIbTYpe TeJOBeICCKUX
MOPUOHANBILX KIeTOK U KJETOK Kypuuoro omGpuoua, Bema BeGpa-
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Ia TaKad  l03a CYJeMBl, KoTopasi BbisbBana cyiemosuid L)
fa 3 CyT HOC‘IG noGaBilcrusa K IuTartedblioi cpene. [losa cynemsl
paBHAdachk 4—5-y na 1 Ma murateanHoll cpemsl.

Kak o6piutio KaMepnl ¢ BIIGCCIIION Cy/eMOil MONAPHO CoC;(MIATNCTH
C UNTAKTHLIMM «3CPKAJLHBIMM RaMepavu» I B galbUCRIEM copepitia-
JMCh B ONMCAIIHEIX PAaliee YCJIOBHAX,

Yepes 2—3 cyr B KaMepax C Ccy/eMoll pa3BUBAJCH FITOMATHYC-
cKuil SpdeKrr, BuipaskaomUiAcH B Ne3MHTErPanudl MOHOCIOM, 3epill-
cTolf M BaKyo/nllod pmucTpofuu kKierok u Kapuomukxiose. Ilpoimece
3aBepUIATCA TOTAJILIOR Tn6easw Momocnosn (doro 29).

B «sepransnux» Kamepax mabsaiogaica «sepransusiiiy 113, za-
wiouaBmuiicA Taxske B [e3uliTErpaiuM MOMOC/IOS, BaKyOJHM3aifuir
M 3epHUCTOH AHCTPOPHHM LMTOMIa3MH, Kaprnonukmose. Ilo cremetin
BHIPAEMIoCTH mpouecca rubenn kierok «3zepranpmptiny IRITI[ 1e-
CKOJLKO OTCTABAJ OT WMCTMHHOTO, BEIBBamIIoro cyaemoit (¢orto 30).

B cepun onwitoB ¢ cyinemoii uccaegoannt 120 map ravep ¢ KBap-
HEeBLIMY MOIOKKAaMHU ¢ Bliecenioin cysaemoil (onmr) u 110 map wramep
¢ KBapICBuIMI nomio:kkamu 6e3 cyrembr (konrpouas) (rabm. 7). Wa
120 map omerTHBIX Kamep B 94 caydasx nosyden «3epraibmuiiny L[TT0
(¢poro 31—34). B 110 mapax xaMep ¢ KBapICBBIM CTCKJIOM HECHCHII-
(riveckod JiereynepanMy KJICTOYHOIO0 MOHOCJHOA HEe HABHIOLaNoCH.

B rourpousHbiil Tpynme, coctosuled n3 92 uap Kamep ¢ UPOCTLIMIT
CTeRIAMM C BHECCHUEM CYJIeMbl, nuronaruueckuil sdest B «3Cpraln-
neix» Kamepax e Habmoganu (doro 35, 36) m B 90 mapax wamep
¢ TPOCTHIM CTERJIOM 6e3 go0aB:IeiusT Cy.eMbl CIONTAlllas JIeCIIelLii-
QuuecKas KICTOUNAA JereHeparjnd 11¢ HacTyHajia.

Honyuenue «seprasisuoro» 11119 B omwmirax ¢ cymnemoii eme pas
OOATBCPANIO HeoO0X0AMMOCTE COONIOMENHA TEX jKC YCJAOBUIl IpoBefe-
HUSA SKCOCPUMCHTA, UTO ¥ OPUM MCTIOAb3oBaluu BUpPycoB. HanmMennmee
BpeMs KoNTaKTa, HeoGXoauMoe Iis nposBIenus «3epKaibuoroy {13,
paBusxoch Tawie 6 w,

Wrax, mpuMeHeHHC B KauCCTBE JKCTPeMajiLIIOTO arcira TOKCHIC-
CKOTO Hadajga — CYJIEMHI, OKa3ajoch Bmoame sddexrususid (78% mo-
JORATEJABIEX Pe3yJBTATOB) A MOIYUeHUs «3¢pKagbiHoro» dddexra,
CBUACTENBCTBYIOHIET0 O HAJHYMM [HMCTANTION MELKKJICTOUYHOHR CBA3M,

Tabauna’7

Bocuponzeesienne 1[I0 B «aepraapHoii» KIeTOuHOI KyJAbTYype NpH JUCTAHTHOM
Bo3neiicTBUM KyAbTYpoii, MOpaskeHHOi JABYXIOPHETOH pPTYTHIO

Ypedo meedeg0BaHHBIX 1ap KaMep
IlapHBe KaMephl ¢ NOTIORKON BCETO ¢ «3CPRATLHIMY| Ge3 @eplaThHOrO»
oo
Ipocroe crerio -+ cysema 92 — 92
IIpocToe cTerno Ge3 cyseMbt 90 — 90
KBapuesoe cTeKIoO 4 cynema - 120 04 26
I{sapnesoe crerno Ges cyrieMsl 110 — 110
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NOJNYUYEHUE «3EPRAJBHOIO» MUY
NnPU NMOCTEXOBATEJBHBIX TMEPETMMACCAKAX

Ilposenena cepust DKCIEPUMEHTOB Ha BO3MOIHOCTH ICpCIACCarha
wepraavioroy 11D, K «3epralbHoMy» KBapUHEBOMY CTERIY-II0J(5105K-
Ke, maxojiuBuieMycs B 4—06-9acoBoM KOTITaKTe € 3apaskeHIOR BHPYCOM
Noxcaku A-13, FPV, ageHoBupycoM 5-To TVIA WJIN NOPas;KenHol cy-
Jemoil Kariepoll (MHAYKTOpPOM), BHOBL MOHTUDPOBAJOCH HOBOE KBapiic-
BOE CTEKJIO-TIONJA0KKA C BhIpocIeN KJIeTodHoll KyabTypoil, Ie mopa-
JREHIION TIUKAKMM JKCTPEMAaJbHBIM  aredToM (HOBAA «3epKalbHasy
KaMepa); HcclenoBanid IPOBOJANIYU A0 Tpex naccax;eil.

OGHapy:iernc, 4To oT maccajka K Maccay «3epKalbHuiy Hddexr
HepefAeTCs, TMOCTEIeHO yracafd K TPOTheMY IacCasky.

JCTANTHBIE MEKKJIETOUNDIE B3AHUMOJIEICTBISA
, TIPH JIENCTBIU
OUBNUECKOIO IKCTPEMAJIBIIONO ATEUTA —
YJIDLTPAGUOMETOBOR PAJUTANMM

Jluctanriibie MEKKJIETOUNHE B3ANMONEUCTBAA 00HAPYIKEHB HaMKu
npu gedcTBUYM 1A KJASTKY DKCTPeMAJBHBIX aTeluToB GHONOTHUECKON I
XMMHYECKOH NPHPONbI; eCTECTBEHILO BO3ZHMKAST BOIPOC O NMPOABACHUI
denomenra B3auMOpmeMCTBHIT TPU HCIOJB30BAHHU HKCTPEMANBlIOro
arenTa Qusuveckoro xapakrepa, Haupumep ¥YD-papuanumu.

Ilo Mmeunuio GoxpluuiicTBa ucciacmoBarteseii, B ocHoBe OuHojornyue-
cKoro peiicteun YMD-ysayuennsa Je:kaT GoTOXMMHYECKHe TpeBpale-
uua GuoMoJerya — GelKoB, NMYKJEHIOBHIX KUCHOT U CTPYRTYPHBIX
JHIONI0B, YIaCcTBYIOMHAX B 06pa3oBaHuy GuoMeMOpaH; T mpeBpamie-
HHA MOTYT NPHUBECTM K MOPA;KEHMI0 HACAEACTBEHHOTO ammapaTa WId
meMGpanHBX ofpasopanuii, HuruGuposaive feseiusa, MyTauuu 1 Tu-
0ellb KAETOK B pesyiaprare o0aydeHUsA B GOJBIINHCTBE CJIYYAEB OTHO-
CAT 3a CYeT TeX WM UHHX MoBpesRAeHUN AApa Kietku. Onucans Hapy-
meHnsa B crpykrype JIHHK B pesynsrate npamoro (oGpasoBammsn
AuMepoB) uam omnocpemopauroro Aeiicrsua Y D-nznyuenus [Kounwros,
Kopoasrosa, 1973; Camoitnosa, 1975]. Bmecre ¢ Tem 3T sBaeHHs Mo-
TYT GHTH COMPSKEHE U C MOBPEKACHIAMI UHEX KIETOUIHX CTPYKTYP
{Apman u xp., 19711, Ocuosune apdexTtsl Bospeiictna YD na uxe-
TOYHEIE MeMOpaHHEE CTPYKTYDH — YBeJMYeHHE UX MNPOHHNAEMOCTH
IJA HeOpPraHM4YecKWX HOHMOB W MOJABJIeHHe AKTABHOCTH OTAEABLHEIX
MeMGpaHIHX PepMenToB u depMeHTAaTHBHEX KoMmiekcos [Pomyunxny,
1973; Baammmapos, Pomymkuan, 1975]. Hauboree BaskHEM caegyer
cauTarth ociabiaeHne GynKiuyd naccmsHoro 6aphepa AJA HeopraHmye-
CKHUX MOHOB, KoTopoe nabaonaeTca npy neboasmux A03aX o6aydenus,
Korfia ¢oronHaKkTHBaLys gepMeHTOB eme He Halxionaerca. Hapyme-
nue Gapbepuolt yuKiym MeMOpaH, Jajke B He3HAUUTEABHOM CTENEHH,
MOsteT IpUBeCTH K ruGennm xaerku. Hpome adderra ornanenHoi rabe-
au knerork YD-msnyuenne B 3aBUCMMOCTH OT J03H W CHEKTpa, a TAK/Ke
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oT (UBUOIOTHYUECKOTO COCTOHIINA KICTKYH MO/AET IPUBECTH K CTUMYAH-
I MJIM TOPMOKEHHIO JeJIeHUs, a TaKiAe K MOBLILeHMIO KU3HecIocod-
HOCTH KYJBTYD, HaXOAAUMXCA B YTHETeHHOM cocToAnnd., Mexauusy
neitcTBuA M ocobenio mocieneiicreusn YD-pagmanuy 1a Guosorumde-
CKHle CHCTOMH MOKa He HMeeT oﬁmenpnﬂmoro ofbACHeUHA, OflIaKo
ommcatia coerquUUHOCTS BosfelicTua YD-o0ayderus Ha pasnuipIY
YPOBHAX OpPTalM3aLUd JKUBOH TPUPOLLEL.

Mst mpoBofunu mccaefoBauusa AeficTeua Y D-usaydenvs na Kier-
K PA3NUYHHEX KYJBTYD TKAHE 00 ABYM manpasieHusm. G opwoii cTo-
porn, Y®-pagmanns paccMaTpmBallach KaK DKCTPEMAJABHHI areHT.
BH3HBalOmuii rubeId KIeToK, co coenuduumoit Mopdoioruueckoil
KapTuHoil ¥ HENNMEHDPYIOmMU#A «3eprKanbhnily I[IID B romomorwunoit
KyanType-gerekrope. G npyroil cTOpoHH, BLIACIANACH POIH B MPOAB-
leHuu «3epKaiabioro» ohdexra Mansx no3 Y@-pagmamum, Kotopoi
o6aydanad KYJBTYDPOI-IETEKTODH, HMCION[Me ONTHYCCKUIL KomTak®
¢ KaMCPOH-MHAYKTOPOM, B KOTOPOH KJIETKH IIOPAsEeHBI BUPYCOM.
HopGupanucs nossl o0nydenus, e BHBHBaWIMe BAJUMLIX MOPQOTO-
TMYecKnX M3MeHenunil B KIeTKaxX KyJbTYpH-geTekTopa, a ¥ D-usnyue-
HHe HPeTUOoN0KATENBHO MOMHO GELIO PAcCMaTpUBATL K3K IIPEBEHTHE-
Hoe TopMo:keHHe Kiaertoynoil cucremnr [ILiexanos, 19561 upu neicrBun
CTUMYJa IOANOPOrOBONH HIITEHCHUBHOCTH.

B meproil cepuy ONBITOB OfHY HU3 KYJILTYP OGHYTais JeTauabloil
nosofi Y@, BTOpad CAYKIIA eTeKTOPOM («3epKanbHasgy KYIbTypa).
Herounurom Y ®D-papuamun Guaa Jgamna BYB-30, yiueaemnas Ia
50 cm or KaMep ¢ KieToUHOU Kyabrypoii. [losy obayuciuus nopGupa-
AU DKCLUEPUMEHTAIBHO TaK, YTO00L HMOAYYATL HOATYI0 TUlenh KIeTou-
HOTO MOHOCHOA ueped 2—3 cyT ¢ Xapakrepuoil maa Y@D-pagmaumu
Mopgonorugeckoit kaprunoit (45—50 c). HeeaemoBaliust mpoBommiIi
Kak HAa TepBHYHO TPUICHHMU3MPOBAHHHX KnaeTounwXx amnuax (DAY,
K3), Tak ¥ Ha pa3INIHEHIX HePeBHBAEGMHX KIETOUHHX KyJAbTypaX.
KaMepn ¢ XKyasTypoil KIleTOK, BHPAMEHHONR Ha KBAPUEBOR MOMIOMKe
4 ofydenHoil netanbHo# fo30i Y D-pagwaumy, cTHKOBAIK ¢ HeoOIY-
9YeHHHMHI KaMepaMi ¢ KJIeTOYHOR KYJNLTYpol 1 MOMemaaIl B TepMocTaT
Ha Bpamatomuiica Gapaban. Hepes 2 cyr xameps u3BIeKaTH, EMOH-
TUPOBAJN, HOJNOMKA C BHPAMEHHKIME KJIETKAMU OTIAMBAJN, IOCIC
Puxcanunm w OKPAIIMBAHHUA KYJALTYPH TMOABEPTadd MOPQOIOTHYECKO-
My mcciaefosaEnio. IlpenapaTe guKcmpoBain METHIOBEIM CIHPTOM MM
10%-seM dopManmuuoM ¥ oKpamimBanm no PomaHoBckomy, Bpame
TeMaTOKCHIAH-203UHOM.

Mopxbonomqecme U3MCHEHHS B KJeTOYHOH KyJbType, MOPasKCH-
Hoit Y®D-pagmaumeir, COOTBETCTBOBAAM ONMCAHHHEIM B amrepary pe:
UEePBOHAYANBHO KIETKH TePAT CBOM THHKTOPMalbHHE CBOiCTBa M,
OpesKAe BCEro, IepecTanT OKPAMNBATLCA OCHOBHBIMH KPaCHTedsMH.
B nanbueifimem sitepHOE BemeCTBO KOHIAEHCHpPYeTcA B ILIOTIIOE THOEP-
xpomuoe Teio. Ilmromrasma ocraercs okcuduapHoil. 3aTeM sijepHOC
BEIeCTBO PACHELIAETCHA, a KIETKH IIPeBPamaloTCA B OKPYIJEE Ia3-
MaTmuecKne 00pas0oBaHUA, NOIBEPraiOIHAECH mmﬁqamv{y pacmany.
B cixywae Bmpaskennoro III9 Beck Momocmoirt mpencrasaser coGoif
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Tadauna 8

Bocnpousseaenne [11ID B «sepkaabnoil»  KieTowdoll KyasType NHPH KOHTAKTE
¢ obnyuennoit yaprpadnonerom ramepoii

THI DOT0MEeK
¥ l(l:;’,':olffﬂgm Bpews Y@®-06-|Hamepa A|Kamepa B | 9uc1o
BILT 0UBTA HeTeRTOD JAydeHUs, ¢ 13 Y& [(«sepracib-jonniTon
b i H 1]
(nnnymop) biit» [113)
ToHTpoAL TRANTN Ksapuesoe
Y 11y 1 ————— SN
jy Fsapienon e oGy, 0 0 100
Crex
» » er10 » 1] 0 100
Crex:io .
o, o
» nomomn | Jipapuesoe 4 VO 45 100 0 100
Crenio ( A)
raMepa
R R Al
—_— ],‘.—f,%-p—:%:%—'—ﬁ 45 500 380 | 500
hpapre (kamepa A)
IIpumeganune. I{amepa A — gerextop, namepa B — ungykrop.

nojie, ycesiunoe Ian0gaThiMu 0ecCTPYKTYPIBIMA OKCHPUIBIEIME Mac-
camu (Pporo 37). B «sepranbpubix» KYJIBTypax XapakTep Mopdoaoruue-
CKUX M3Melelnit Meree BbIpaskell, 110 IO CYMECTBY wupeHTuwen {¢o-
o 38). B obnyuennmx u «3epranbinix» mpemapatax (goro 39, 40),
KaK TpaBuito, ruleib KJIETOK HauMlaeTcs ¢ HeiTpa, a mo mepudepuu
B Teueiine IIEKOTOPOro BpeMelld COXpAaHAETCA KoJbUeBafd 30HA 1Op-
MaJblON TKalld, YTO, MO-BUAMMOMY, CBA3AII0 C IpoIfeccaMy pacCedBa-
HEA ¥ OOTJIOMIEHUA CBETA HA Ipallll pasjgesa ABYX ONTHYCCKHX Cpea:
KBapIeBoe CTEKJI0 — KaMepa. Bce DKCIOePUMEHTH COIPOBOMHKIAALU
KOHTPOJ MY 114 BHIABAEHHE CHOHTATTHOR JlereHepauy B rieo0iyuerHol
Kyasrype. Hasmepn ¢ BHpociiedl KyJABTYDPOH KIETOK MOHTHPYIOTCH
HONAPHO W TOMELIAIoTCsA B TepMocTaT BMECTe C ONBITHHIMU, depes 48 4
KaMephl JeMOHTHPYIOTCA, a KJAETKM Ha CTeKJAaX-IOAIO0KKAX OKpaIlu-
Baiorcst azyp-ll-so3unoM, ¥ mpemapaT IpocMaTpuBaeTcs Ha IAJUTUC
Hecueuuduueckoit cuomrauioil meremepaumn. B xouTpoxe ycaosumit
OUBITOB BMECTO KBapPLEBOH HONJOMKY HUCIOJIH30BAIU IPOCTOE CTERIO.
Meronura sxcuepumenTa Ta sxe. Ilpa memoabp3oBaHMM NPOCTHX CTEKOJ
epraxsupiy [[II9 He passBuBazcsA, B TO BpeMsa Kak B 00JydYenHoi
KaMepe NOABAAIach Mop(oToTmUecKas Kaprulia, XapaKTepmas JJIf
Y®-usnyuenusn (poro 41, 42).

Bocuoponssenenne I[I13 B «3epKanpHOi» RYAbTYpe HPH KOHTAKTE
¢ ofmyuewiodi KierodHoll KyasTypoll mabampaioch B 389 cayuasx
3 500 (raGa. 8). :

B pesyabrarte aToit paGoTH mokasamo, 4T0 npn aeicrBum Y D-pa-
Ivaliuy BosumKaer «sepranbbin 13, Yucmo xamep ¢ momosxurens-
OEM «3epKaasuumMy IT19 cocrapager 78%. Haxmuue adderra He Mo-
7ReT OHITH apTeaKTOPOM, TAK KaK Hepefada «AHPeKIMOHHOro» Hadaxa
U3 ofHOH KaMepH B JPYryo uHcKiaiouaerTcd (usudgecKodl mpupopnoi
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BKCTPeMaThHOTo arenta. Jta paboTa eme pas MOATBEKIaeT HAJIATING
RUCTANTIIHIX MEKKIETOUNbIX B3aUMOOTIIONENUH, 00yCAOBACHHbIX Ha-
AUYMeM ONTHYECKOTO KOHTAKTA, KOTOPHII XapaKTepu3yercs TeM, 4To
MCHOIb3yeMble OUTHIECKHE CPelsl XOPOHIO LPONYCKAIOT YAbTpaduo-
JeT. YCIOBMH MOJyUeHHA «3epKanblioro» sddexrta aHagorvansl onu-
CaHHBIM BBHIOC — Bpaifiellne, NPOBeHenue SKCIePHUMEITa B TEMHOTS,
FOCTaTOUIOe BPCMA KOHTaKTa (Ie Meuee 4—6 u).

IIpouece rufenn wAeToK mpw gelcTBMM Ha HUX HOBPEKAAIIAX
areHToB omucan . Il. Haconosrim m B. fI. AacrcaugpoBemm (1940).
Bnagamze usMeueuus HocaT Heclenmuaeckuii Xapaktep. Bmnocaen-
CTBITY Ia (olie lecncHuPUICCKIX U3MelNenuil UPoABAITCA XapaKTep-~
unte Mopdoaornueckue ocobeliHocT, cnenmduyecKue s BH3BIBAIO-
mero uX pasppaskureId. MBI IeoIIOKpaTiio HOTYePKUBANM, UTO ANA
opoaBierusa cuenududeckux udepr 1119 HeoGxogum HeKOTOPHE mpo-
MeskyToK BpeMeuu. CHTHAAB 0T TOrafaBuiX KIETOK KYJIbTYPHI-
HHIYKTOPA BOCHPUIHMAIOTCH KYJIBTYpPOH-IETEKTOPOM, B KOTOpPOH
pas3BUBAIOTCH HecHenudmieckue U3MeneHys, a CLYCTA NEeKOTOpoe Bpe-
Ms, B 3aBHCHMOCTY OT COCTOANMA IOMEoCTa3uca KiIeTKH M eT0 B3anmMo-
HefiCTBHA ¢ DK30TCHHHMHN (PAKTOPAMM, KJICTKU (3CPHATIBHOEY KYABTY-
Pyt TUOHYT ¢ XapaKTeplHIMU NpM3HAKAMM CHOenMUKHN JAaHHOTO BO3-
pedicTBUA,

Hefitpadepran KuHoCHEeMKa B TevucHue 72 4 Pa3BUTHA «3ePKAIb-
soro» IIII3 npm mopaskeumu Kicroynoro Momociosn Y D-papuamumeit
TDOJIIIOCTBIO LO/TBEPIUIA CXOACTBO MOPQOJOTHYECKOHN KAPTHUHH HO~
pajkeHmsa M THOGAM KJIeTOTHOro WHXYyKTopa M jAerekropa upu Y-
001yuenny ¢ HeKOoTOPHM (12 1) 3anmasaHBaHUEGM Pa3BUTHA MUTONATHYIE-
CKOTO dPderTa B «3epKANBHONY KYJIBTYpe-IeTeKTope.

Bo Bropoil cepum sxcuepuMenToB BHIACHANIACH POLL MAJHX 03
Y®-paguanuu, BosnclicTByomel ma KyabTYpy-NeTEKTOP HpHA BOC-
npousBefenyu «3epragabuoroy I3 ¢ nomompblo BUPYCHOTO NOpasKeHASA
KJeTOK KYJIBTYPH-UIAYKTOpPa. «3epKaabHasgy KyJNbTypa HojBepra-
anack upenpapuarensHomy Y D-o6ayuednio Manoil mo3oil mepex CTHKO-
BalleM C 3apasKeHHo#l BupycoM KaMepoit. [losa mombupanack sKcme-
PEMEHTANBIO 1 KamAou cepuu oumros (10—15 ¢ obnydeHua Jammoi
BYB-30 ma paccrosuuu 0,5 m). Hcnoansopaicsa ageHOBHPYC 5-TO
tana. Onbit TpoBoguica mo obbramoit meroguke. Yepesd 4872 4 Ka-
MepH JeMOHTHPOBAINCH, a KICTRU Ha CTEKJIAaX-HOAJIOMKKAX OKpalIuBa-
anch azyp-I1l-sosunom. PesyibraTh ousiToB mpeicTaBleHH B Tabx. 9.

Haxk BupHo us mpepcrasientHoro Marepmana, o0JaydeHne MOTOCLOA
B «3epKaJbHOR» KaMepe Maiol noszoir YD cnocoGcTByeT NPOABICHHIO
«sepraabroroy I[I19 B 100%. Haerounaa XKympTypa B KOHTPOJBHHIX
BKCHEePIMEHTAX B YCJIOBUAX TAKOTO ke 00JMYydeHHA OCTaeTcsa Hemopa-
JKEHHO.

O cTuMyInpyOmeM AeficTBUA MaldHX 03 PIANANAN HA Pa3IMIHEI
Ouomorudeckue OGBEKTH CYIECTBYeT MOBONBHO MHOTO YKa3aHM
[Cork, 1957; Carlson e. a., 1957; Tumodeen-Pecosexmit, Jlyusnx,
1957; HKysun, IOcunos, 1967]. [lo nuTepaTypusiM JaHHHM HM3BECTHO,
2T0 ecJH BO3JEHACTBOBATEL pasfpaskuTeseM Ha KIETOIHYI0 HONYIANAI0
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TaGamma 9

Bocnpouspeenie 1{IT) 8 «3epranbuoii» KyabType NpH Npe;BAPHTEIbIOM 00-
Jy9eHMH ee MAIBIMH JlozaMd Y P -pagnanun
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MpuMedan ue, Kamepa A — HHIYKTOP, KaMepa B — perexTop.

TOTUAC ke Tocae obGayuemnmsi, To Habmiojaercsa yculienue geicTnusa
nocaemiero [HKamenmo, 19721.

WsBecTho, uTo RIETKHM B Ipoiecce Hepexoia M3 ONHOTO COCTOAIMA
B Aipyroe nauGosee yaA3BuME. JyCTBUTENBHOCTh HX K HOBPE/KIEHUIO
B 3TO BPEeMs MoskeT OHTH odens BeicoKoR. Hanpumep, usBecriio, gro Ha
OPOTA;REIIMA MUTOTATICCKOTO HUMKJIA KAETKHA HEOJHOKPATHO BCTYHAIOT
B KpuTudeckme mnepuofs (mepeXoAas npogasza — Meradasa, MeTa-
dasza — amadasa u np.) [Enudauosa, 1965]. Hpu stux ¢asoBux mne-
pexofax PafuouyBCTBATGABHOCTH KJETOK MoseT Bo3pacrats B 20 pas
[Kysun, IOcunos, 1967].

B sxcmepumenraXx ¢ npespBaputeabHEM Y D-061yderueM KyJabTy-
poi-merexropa Y D-panmanus me BH3HBaeT TuGely KIETOYHOH momynsa-
HuY, HO sABiAgercH (aKropoM, HapyMalMmuM YCTORUMBYH HEpPaBHO-
BECHOCTH KJETKHU, MPOMCXONAT H3MeHeHUA Ha YPOBHE MOJEKYLAPHBIX
KOMILIEKCOB, BH3HBAIie pellapaTHBHEEE IPONecCH; 3T0 KaUeCTBEHHO
HOBHI YPOBEHb, Ha KOTOPOM 3KUBHE KIETKH MOTAW OBl afalTHpPOBATH-
€A, HO OTH MOJIYYAIOT OT 3aPAKEHHBX BUPYCOM KIETOK IOBHE CUTHAI,
BHIBLIBATOMMI M3McHeHnsa, HpuBoigmue K Ttubenu. B pesyrprare
MHOTOKpaTHO# Mecrabmiamsandn pemapaTUBHEIE TPOLECCH B KIeTKaX
CTAHOBATCA HECOCTOATENLHBIMI, 9TO IPOABIACTCA B YBEJINUCHUN KOJIH-
9eCTBA CIYUYaeB ¢ HOJO/KUTENbHEM «3epranbpEey LTI (no 99,9%).

JMUCTAHTUDLIE MEKRJETOYHBLIE B3AMMOJENUCTBUA
NP UCNOJAB3OBAHNIN MOJAEJIU
YHPABJAAEMOTO MUTOTNYECROI'O TMKJIA

OpunM 13 TOAXON0B K H3YYCHUIO 3IIEKTPOMATHUTHOTO Kallaja CBA-
3H, KOTOPHH, KaK Ml mpefnojaraeM, JIeKAT B YIbTPadHoaeTOBOR 006-
JIAaCTH CHEKTpA W UTPaeT onpeleeHHYI0 POJb B Pa3BATHY MUTONATHYE-
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croro sddexrra, ABNAETCH CO3TaHAE KOHCTPYKTUBHOM Mojlendm, mHO-
sBONAKLNEH McCHefOBATH OHOJOTHIECKYI0 POJH DJEKTPOMATHATHOIO
EIIYYeIM B JKU3HEDHOM LMKJIe KICTKY, B OTJIIMYAE 0T Paliee MCI0JThb-
BOBAHHOU MOJEJN HKCTPEMaJhHOTO BO3MEHCTBHS Ha RIACTOUIYIO CHCTE-
My. B aroii Mogemru mrpopMAnMA KacaeTCA M3MOHEHUR RUSHEHHOTO
IWKJTa KIeTOK MOHOCHOS IHyTeM BBEMeHMs MATOCTATHIeCKOTO BOIICCTBA
B HOPMaJlbHO Pa3BUBAIILYI0CA KYJIBTYPY TKAHM U IEPELadl 3TOTO BOS-
HefiCTBUA «36PKANBHONY KYJIBTYDPE KICTOK. .

Ila mporskenum ;KESHEHHOTO IMKIA KIeTKAa MOSKET HePexodmTh
K IpoIjeccy Hpoaudepanuy M3 COCTOAHMS NOKOS M M3 COCTOANAA BH-
ponmenus coenuduueckodr ¢yurnum - [Enudamosa = ap., 1967;
Anos u 7Ap., 1969; Acmms, 1974). D10 sacrapnsier nmpeANoNOKHTE,
9TO CYIIECTBYeT CJIOMHAA CHCTeMa DPETYAATOPHHX MEXaHMIMOB IPO-
Jmpepanun, a He HaaMyMe eJUHOr0 NYCKOBOLO MEX:HM3Ma MHTO3a,
TANa TPUTTepHOTo. Ha 0CHOBaHMM MOAYYEHHHIX KAHHLIX IOABIAETCH
BO3MOKIIOCTh BMCIIATEIBCTBA B IIPOIECC Pa3MHOKCHHUS KJIG10K Ha
PasHEIX 9Tamax U3 yKA3HeHHoOro mukiaa [Enudamosa, 1973 ). Husuen-
HHA IEKI KIeTOX, COXPAHUBIINX COOCOGHOCTh K MUTO3Y, pacuienser-
¢l Ha HECKOJBbKO dTamoB. MuTo3 mpefcTasiaer coGoit Koieunuii aTan
IeIOTO pPsiffla OPOHECCOB, 00BEIUHOHNEX 0/ Ia3BAHHOM MUTOTHICCKO~
ro mukiaa. IlpefictaBrenus 0 PeryiaAnAM MUTOTHYCCKOTO HFKJIA B Ha-
CTOfAIIee BpeMs PACHIMPUIMCH: He BCE IPOLECCH METOTHIECKOTO IUKIA
MO/RHO OODBICHUTH NOCHAETOBITOABHHM (YyNKIMOMMPOBALMEM OTIeIb-
gux reroB. Ilpegnonaraercs [Enudanosa, 1973], uto Muorme BaskuHe
IIPOLECCH POryAMPYIOTCHA YPOBHEM KOHEUHEIX HPOLYKTOB, T. €. O
npuruuny obpartHoil cBasu. Bexyrea ucenemosauus me ToXbKo Cob-
CTBEHHO MUATOTHYECKOTO TUKIA, IO M IPOIECcoB, CBA3AHHLX CO BCTYI-
JeHENEeM KJIeTKW B IMKJI ¥ IepexoJoM ee B COCTOsMHHe moxos (rerepo-
cHHTeTHIeCKasT H aBTOCHHTeTWuYccKas wmHTepdasa). BosmomHoCTh
PacYICHOHAN KIETOTHOTO IUKIA C HOMONIBIO PA3IMIHEX AHTAGUTOPOB
(ROAXMTME, KOJIEMAN, Iy POMUIAL B T. A.) ¥ BO3MO;KHOCTh M3YUCHASN
KaKIOTO MepMofia IEKIA B OTAGHBHOCTH MO3BOMUIA HAM IOLYYHTH
‘HOBY MOJedbh JUCTAHTHRIX MEKKJICTOYHHX B3aMMOLGHCTBHH ¢ mo-
MOIIBI0 KOILEMAa, BHSHBaOmEro Meradasunii GaoK (K-MUETO3EH)
B KaMepe-mHIYKTODPe, H mepeflady 9Tod mHPOPMalWd B (IEPKATLHYION
Kamepy. I-MuTo3m nonywaan, oGpaGaTaiBas XKyABTYPY KIETOK HpPOUI-
BOAHEIM KOXXAHuHA — KoxmemmmoM (V-muarurmi-/V-MeTHOKOIXH-
nuH). M3MeHeHAS HOKa3aTeJel MUTOTHIECKOTO POIKHMa «3ePKAIbHOM
KYJZbTYPH M3ydYaly OPY NOJYHOHAM KOANEMHUIHOr0 MATO3a B ONLITIION
RaMepe nyTeM Bmefenma B wociefumoio 0,02 Myr/Ma HoameMmga.
Januasg KOHUEGHTpAIEA OKa3adach Hambollee IMOAXOMAIMEH i HONY-
UEHHA OUTHMAJIBHOTO KONLMYECTBA MHTOTHYECKUX KIGTOK M HAMMEHee
TOKCHIHOM mpm 24-9aC0BOM HKCHOBUIHM.

HeiicTBre KoAnmeMm/ia Ha KIeTKY 00paTHMO, IPYYeM 00 CPaBHEHHIO
¢ APYyTUMH MHUTOCTATHIECKAME AaTeHTAMH 3TOT ajikaxomyk Goxee o¢-
dPextmper m Memee Toxcuuen [Stabblefild, 1965]. Koxmemun — mau-
Bosee 9acTo mpUMeHAEMbIE WHTAGHTOD npm BeIxofe m3 Meradasmoro
6moxa. IToT aXKamOMK HATMOAPYET MONUMEPRAATIAI0 GAOKOBHX CYOb-
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SIHHENIL, U3 KOTOPHX o6pa3yTCA MUKPOTPYOOIRH Beperena — CTpPyX-
TYypbl, 00CCTICUHBAOULIG PACXOMGICHIC XPOMOCOM 1 OCTAHABIIIBAIOILMC
MMTO3 a CTa;(MH Iepexo;ia o MeTadassl k aragase. Iloesse oTvbiBanus
RJACTOK OT KOMLUEMUZA If P MCUOMAL3OBAHHM €ro B ONTHMAJILIBIX
ROHIIITPAIHAX He HaGJdI07aeTCA NW3MCHCHHH B CTPOGHMH MHUTOTHYE-
CROTO allilapaTa KieTok. I3 AuTeparype HMCIOTEA Talubie o MopdosioTu-
YCCKUN IIBMOHCHITAX KJIeToK, oGpaboTannmx koixnmemuzow [Loltzer,
19751, 1o ncnoapsopainio udruGUTOpa B ONLITAX HA PA3IHINLIX KYJ(h-
TYpax TKaHH B 3aBHCAMOCTH OT KOHIEHTPAIMU U BpeMeiy JcicTrus
unruGirtopa [Lalley, 1974]. Tlokasano, 9ro KoaneMuy e HPCIATCTRY-
eT uepexoiy KIETOK OT B3BEUIEHIIOTO B CPCEE COCTOAHMS K IIPOYIIOMY
npukpewsennio k cyberpary [lvanova, 1976].

OnpiTel mpoBOfuau Ha Kyidbrype RieTok Hep-2 (mepesusacyasn
JUHMA 3A0KATECTBEINON UUTeIAANBIIOM TRAHY, IOAYUYeHIad 13 PaKo-
BOI OLYX0JIM ropraHi ueioseka) u RE (uepesuBaemas STuiist go0po-
KauCCTBEIHOM SHUTEIMANLHOR THAIM, HOIYYeHiad U3 HOYKH YCI0Be-
Ka). Hoerxu pupampisady no oGIMEUDHHATOH MCTOJHKE. 1LtotnoeTh
nocesa cocramstia 80 Toe./su. B oombitax  menoaksosaam
24-qaconyio RYIbTYpY. lloHeditag KOHICIHTpAIMA KOJINEMUA paBHA-
nack 0.02 mur/mia. INoHTpoJdeM cay;suiIa KyJIbTypa, HITKyOUMpoBamnasn
B OMHAKOBLIX VCIOBHAX, Ho 0e3 mofaBIcnusa KOJINEMHA, JIUMb ¢O
CMeHOH POCTOBOM Cpejibl, MaPATICIBHO C OMBITIBIMU KYIbTYpaMu. Ne-
cacropalius TPoBopcn cienyiomuM obpasom. Ha momocioit, Bripa-
meHipii Ha RBapIEeBbiX CTCRIaX B KaMepaX, HailoCHJICHd ROJICMMU] —
0,02 MKI/MI 0/]HOBPEMCIIHO ¢ 3aMCHOH POCTOBOM cpeAsl Ha cpeay 199
0e3 Oniubeii chBOpoTRHE. JlaabHeilmee KYJXbTUBHPOBAHHC KICTOK MPO-
HCXOIU.IO B COOTBOTCTBMIT ¢ paliee 1CIo.1L30BAHHOM MCTOMIKOH HocTa-
HOBKM ONLITOB HAa KBAPHEBHX cTeKJIaX (MOIYYeTHC «3ePKAIBIIOTOY
III19). Yepes eyTky KaMepLl CHUMAJIHM, CTeKIa QUKCUDPOBATIH MeTaHO-
JoM 15 Mmi ¥ OKpamMBAaiU reMaToRCHIMI-do3nHOM. Pesynprarnt o6-
paGartoBasn  mo  Merogumke, mnpefmomentodi C. B. Credpamosmnm
(1974a, 6).

Mopdosornucckyw 06paloTRy npenapaToB MPOBOAIN ¢ HOMOU[BIO
MopdomeTpuyeckoii ceTku. CeTKa COCTOHT M3 TOHKUX BOJIOKON, HATH-
HYTbiX Ha KOJBI0, KOTOPOE BRIAJBIBAETCS B OKY:Ap MIKpOCKONa, ma
mI0cKOCTh ero Zuadparmut. OHa cocrour 3 16 KBagpaToB OAMHAKOBOIL
BEJIMYMHAK, 06pa3yomux GoibIIoR KBajpaT Wiy mnosinoe pabouee uose
cetku. MaMepsiomuMm pieMenTaMu CeTKH ABIATCA y3iLI, o0pasye-
Mble MepPCKPECTKAaMu HUTCI ceTil B mpenedax pabouero moust. Msmeps-
eMue 00BCKTH XapaKTepusyTes TpeMst peanunnamu: I — xoauwecr-
BO 00HEKTOB 1A MIOmAM CCTKH; P — diHClio y3:;10B ¢eTKY, HoHaBIInX
B 06BEKTH NlaHHOro Kiaacca; T — uucesao mepeceweHiit KOUTYPOB 065~
eXTOB [AlHOI'0 KIacca ¢ JIMIIMAMEA COTKH. KEcam Qurypn paccedin
CTporo cJIyyafiio mo mpemapaTry Uy ero JacTH, BHIEIEHHO0 00 beKTHB-
HHIME TpPaHUIAME, TO DTA BeJUYMHEI ¢BA3AHEL ¢ XapaKTePHCTHEAMHA
Openmapata IEPAMOE mponopiyodaibhocThio: K oo K (cpeanemy womau-
qecTBY 00BEKTOB ma wiomanu), P co § (cpemmed mromann ¢uryp ma
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mioma it npemapata), T oo I (cpeaneit jaune Kontypon o0BLEeKTOB
Haliforo Kjiacca Ha JLIOHLAJUL Lpeiaparta).

DT TPI BCOMIULE LCOONOANMBL M ZOCTATOUIEL AL CpPABIEHNS
QUTYD B HOAARIsIOLEM GOJABLIIGICT BC 3412 DKCIICPUMEIlTAIbITOR U it~
arioCcTHYCCKOI  MOPQOIOTiil.

yBCJ[][‘ICI{]!C _\m}cpocnoua i oBeamuiia ceTHU BHGI/lleOTC}I TaK,
groful  YHuCil0o OOBEKRTOR B WOJC IPCIMA B CpejiieM ILE LPeBLINAO
5—1.

Unero K ompeseiasierest B BuGpatinoM paloueM moie. 1'panuint
paboero oSt PasieslioTes A ABE O/IHAKOBLIe To Acuiiie obgacTii —
paspenIeiiiryio v 3anpeueriyio. Bee 06beKTH, pacmososKeLUbie BILY TPH
paboyero 1o/Lst I TIePecCKATONME €TO Pa3PeNIeHIIYIO TPAIILY, YU Thi-
BajOTCsE M BXsT B wilero K Bce Gurypni. nepececrapomue 3anpemie-
mylo rpaminy, e yunrsiBawtes. Usiesto Sp oupepenseres B ToM cay-
"gac, Korga Tpedyercst BLISCIUTL COOTIONICHHC ILIONLAJMCH OBYX Mid
HECKOJXLKUX 00DLEKTOB. Sp HOACUNTLIBACTCA L0 BeeM 2D y3;IaM CCTKIL.
K samauan masepertist Sp OTIOCHTCA 0UPCICICHUE SICPLIO-KICTOMHOT0
HIH SA7ACPHO-1IasMenoro otmoimetus. ITpu proM nomcunToiBaerces
qUCI0 y3TIOB. HOMABHIMK 1A s;IPO, Ia HIUTOIIAMY, H HOCIC CTaTHCTH-
weckoit o0paboTwil ofrpedeasierest oTioniewne. Ymneao T maxogmrest
momolILIM sKe 06 pasoM.

Iesipio cratMeTnyeckoB oOpaloTKM sBIsSIETCA IPITRECIIME MILO-
FMECTRA FANITHX K TAKOMY BHJY, KOTODHIM MO3BOIAET CPaBHUBATH
MeR;ly cOG0M BCAMMIHIIN Ha O0BLOKTHBIOH OCLIOBC. DTa HEID JOCTHIA-
eTCs B TOM C.JIydae, KOrZa CPCIHIe BCIMTMHEL ZOOIUCIHLE BCIMUYHHAMMU
X JIOBCPHTCHLILIX HUTCPBAJOS.

JlosepuTeap il WITCPBAI BHYUCIACTC HawboICe CTPOro B MHO-
FRECTBAX. UOMITHCIINLIX 3aKOIy HOPMaJbioro pacnpegesenus. s
OOIHOR TapAITUH HOPMANBHOCTH LOIYYEHIHX PaclUpehedeHuil Mio-
MECTBO PasdIBaeTcs Ha HECKOILKO ciyuaiinmx rpynu (nogasmGopok),
Cpenifue KOTODBHIX DPACTPEACHAIOTCS HOPMAtbiio (10 HEHTPAAbHOMY
npasity UeGpimesa).

Mopdoarerpuueckue mamibie 3amucsiBaioTess B Talsuily, Kaskjast
cTpoka Kotopoit cogepsiut 10 riesy mixs sanucu 10 Besinduir, Hoxydet-
HHX B uponecce uamepetiud. Tax gopmupyrorest mogsuibopri mo 10
peauunt. Hx eymua, jgenerian ma 10, jgaer cpeinon mia HoBLI60pOR
M. 110 tecKoHRUM JHecATRAM TOJBLOOPOK 101V IAI0T HeCKoanHo M,
OIsi KOTOPHIX BBRIUHCIAIOT cpefuioln cpeauux M, = M, rae n —
Oicro JecsTRoB. [LoBOPHTEIBIIBIA UIITOpBAS BHUUCIAIOT n0 GopMyse
Crpesirona L = AR, rae L — gopepmreaphuil uHTeDBAT; A — aM-
ANTYHA Bapuammoniioro psga, R — koadduuuent Crpeakosa.

13 pesyanraToB onuToB (TaGr. 10) Mbl Moay4uan HaTIAHYI0 Kap-
TAHY M3MCHEHHs KUSHENMHOro IMUKJIa KYJIBTYDPH KJIETOXK B (3e€pKalib-
HOW» KY:BTYpE mociie 24-9acOoBOM B3KCHOBUIMEH ¢ KieTKaMu, HOEBEp-
ravibiMUca JCHCTBUHIO KOMIEMUa.

MuroTnueckas aKTUBHOCTD B ¢3ePHKAJBILIX) OpenapaTax foee qeM
B 2 pa3a OPEBHINACT MUTOTAYECKYD aKTUBHOCTD B KONTPOIe, 9TO CBH-
HAeTeJLCTBYET O Iepefade He TOJAbKO IUTONATHIECKOro HAeACTBHA
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Tabauwwa 10

Biusanine KyIbTYpsl KICTOK, oGpaGoTamusnIX KOAEMIIOM, HA KJAeTOUHSIl IHKX
«BEPRAABHOID KYIBTYDH KICTOK

Murornyeckan aKTHBHOCTD

IL.10THOCTE  pocTa MOIIOCI0H, ¢
B MOHoCH0E, % p or, %

C KOJICMHUIONM«3CPHAIBHAAY JKONTPOIDLHAM [¢ KOINEeMUZOM{«SCePRAJILHOTOP|KORTPOILIIOTO

0,240,02 1,44-0,07 0,940,09 6,3+0,4 144-0,6 132:0,8

0 1,34-0,06 0,94:0,09 0 14£0,4 13+0,8
0 1,23-0,05 0,64-0,05 0 6,20,6 7,4+0,5

0,060,007 | 2,0+0,06 0,9+0,06 2,2+0,3 6,8+0,2 6,4+0,5
0,161-0,01 1,54-0,06 0,74-0,04 4,6:0,4 5,8+0,6 7,22-0,5
0 2,9+:0,1 1,8+0,05 0 18+1,2 18,5+1,2

MDpuMeuauue DBpgtianu: nepusnic Tpu onbira--Hep—2, nocnexgyomne—RH.

(axr, yeranoBAcHHMIT B MaumuX palicC TIPOBCACHHLIX OULTAX), 0 U
0 BO3MOJKHOCTH JUCTAITIO UBMCHATD sKM3HONIILE UKL KICTKH.

Yucao Amep Ha CIUNNINY ILIONIATU B «3ePK2AbILIXY Opeuaparax
(mapameTp Sp) IPAKTUYECKH 1@ OTAMYACTCHA OT HTOrO IapaMerpa KONuT-
po.Is, 9TO, BOPOATIIO, YKA3HIBACT A OFUHAKOBYIO cKOPOCTh 06pasoBa-
HUA MOHOCIOA B CPABHIIBACMLX Ky ILbTYpPax KJICTOK U oJEHAKOBOE IO-
BeJeIe KYJAbTYD B MCCIELyeMule ¢POoKU ounta. MuToTHIeCKAs aKTHB-
HOCTh OOBITHEIX KYJIbTYDP HaMHOTO MCIbiile, YeM KOHTPOJIA U «3CPKallb-
HEX» mpeuapaToB (em. taba. 10).

Sp ONLITHRIX LPCUAPATOR TAKKe 3HadMTeJbHO Huske (B 2 pasa)
Sp KOHTDOJBLHKX M «3CPKaJIbHBLIX» IpEnaparoB. JTo CBA3ANO ¢ TOK-
CHYCCKUM JeHCTBEEM KOJHMCMujla, a TaxsKke ¢ TeM, YTO MUTOTHCCKME
KAOTKM UMEIOT ¢aa0R#l KOHTAKT ¢ HOMA0/KKOH U JICTKO CMHBAIOTCH MDY
Bpamenuy B Gapalaie (1a 9ToM ABIEHHM OCHOBAH OJMY U3 MCTOLOB
nodydeHns cunxponuoif kyapTypst). Tar kak III9 B @epraixpioiy
KaMepe, 1o MauM JasibsM, 3auasgmpaetr ua 10—12 4, 7o MuToTHYC-
CKUC KJOTKH CHIe ACPskaTes 1la ¢Tekse U ux B 2 pasa Ooiblioc, geM B
KOJLEMHMIHON KaMmepe.

Beero uposegerio 180 oxenepumentos, usd mx 90 KOHTPOIBIHIX,
B ROTOPHIX ofHApY:ReHo HAITMYKE FUCTANTHBIX MEKIJICOTOYHLIX B3au-
MoZcHCTBUM MEKIY M30I1POBAIHLIME RY:IbBTYpaMU TKaHH IpPU ACH-
CTBHHU KOJITIEMUJIA I8 KJACTOYIYIO KYILTYDY.

1lpu 24-9acO0BOM OUTUYECKOM KOHTAKTC KYyJABTYPH KIETOK, 00pa-
GOTaHIBX KOJIMEMUIOM, ¢ «3epKajbioiy KyasTypo# B 51 «3epraian-
Holt» kamepe (uz 90) ofmapy;keHa deTKad KapTHHA KOJLEMUAIIOLO
G;I0Ka, BHI3BAHHOIO MUCTAHTHHIM BO3ICHCTBUEM KJIETOK HHIYKTOPA,
B KOTOPHX Pa3sBUBACTCA MCTHHHHEA mpolece MMrmOUpPOBaHUA NOJHMe-
pusariuy GeTIKOBEIX ©yObemumuil.

HoamuecTso afep Ha eMMHMIY IloMafd (OI0Ka3aTels Sp) KOHTDO-
JIA W <3epKajia) MMeeT PaBHEE II0 BeIWUHHO SHAYGHUs, UTO CBUAIETOND
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CTBYET 0 HOPMAJBIOM COCTOSNIMH MOUOCIOA B KOHTDOJBNHX U «3ep-
KalbHBIX» KaMepaX B OTJMY#e OT KaMep, B KOTOpHe Ohul BHECeH Kod-
IEMNJE, BHI3HIBAIOMIMEA, N0 BeeH BUAMMOCTU, Ie TOJIHKO U3MOHEHUS MU~
TOTHYCCKOIrO HIUMKAA, HO B MCTa0OJMYeCKHe HapPYIUIeHUs B KICTKAX.

Ilogpobito mepemagy M3MeHEAMA MUTOTHYECKOH AKTUBHOCTH WMC-
cuexosaiu munexue yuenwsie B. A. MocroBuuxos u . B. Xoxios
(1977). Wenonp3ys OpUrHHanbUyld MeToOuKy OMOZETeKIMM, OHH
oGHADYRMIHM yTHETOHe W CTUMYJIALMI0 MHUTOTHICCKOH AKTUBHOCTH
B KYyJbType-IeTeKTope NoJ JCHCTBUEM BICKTPOMATHUTION BOIIbI,
OPCIOMIGHHOR aIOMUHMEBLIM 38PKAJIOM, YTo IOJHOCTBI0 YCTPAHACT
BCE COMHEUNS 0 OPUPOJE MATEPHAILIIOr0 HOCHTEAR MHE(QOPMAIME IPH
HaGI0CHIN FMCTANTHHX MEKKICOTOUNHIX B3auMomcHeTBuil. B kade-
cTBe sKeTpeMalbHLIX arentoB B. A. MocroBuukos u . B. Xoxnos
HCHOJAL30BAJIM M3JIyUelIMe PABIMYHELIX JIa3ePOB U XUMHUecKUe MyTare-
HEL (KoaXuIui 1 JuMeT;icyiabdar).

B pesyabrare cmexTpaibloro aHanusda MUNCKUMYE Y4eILIMU TOKa-
3aH0, 9T0 U3ly4Yele, BLIBRIBAIOMIC® MUTOTUUOCKUE U3MCHEIIIS, PACIO-
nosseHo B Juanasone 250—500 mm.

OLNEHKA TOCTOBEPHOCTH
HOJYYEHHBIX PE3Y.ILTATOB

Ilpu cratmeTuueckoit 06paboTke omucaHHHX B NPeRLIIYIUX Tria-
BaX pe3yJIbTaToB HAIIMX MCCJIE/0BALKMA Mbf UX PACCMATPUBAIM KAk
IpOTUBOOOCTABIAGMLIE ADYL APYrYy (aJTbTepHaTuBIIMO) COCTOAHUAS
HOJOKUTOILHHI ¢3epraibubily addert () m oTpunaredbnmit «sep-
RAIbHHI 2PderT (—). HeobxoauMo 01eHUTH BEPOATHOCTD MOABIEHIA
KQEIOro 113 aJbTEDPHATHBHHIX NPH3HAKOB M 3HAYNMOCTD DA3IUIUA
(mmu cxofcTBa) BOBJNCHCTBUA pPasaMaubix QaKkTOPOB (PA3IMUHEIX DK-
CTPEMaJbHEX arenToB; Pas3TM4HBIX KAHAaJOB CBASH — KBapIEBOe WJIH
OpOCTOC €TEeKJ0; MOOOIHUTENIBHOTO KpaTKoBpeMemuoro ¥Y®d-o6ayde-
A KYJBTYDH-JETOKTOpPA) HA HOABJACHUE «3€PKaibHoro» adgdexra.

ApTepliaTUBIIEIe HPUBHAKM BHPAKAKWTCA B abCoXIOTHHIX 3Haue-
HHAX YACTOT: /M — UACIO ONLITOB C HOJO;KATEIBIBIM «3€PKAJIBHEIM»
3(PeKToM; n -— M — 9YKCJHO ONLITOB C OTPUIATEABHHIM «36PKATILHEIM»
afipexTorM, Tie n — obIee TUCIO OMBITOB;, HJAN JOAAX eUHMIL —
p = m/n; ¢ = 1 — m/n; uan B nponenTtax oT odmero wydcaa HadIo0-
memuit. Kak Bce Guosiorugeckne TPUBHAKH, AIbTePHATUBLL BAPbUDPYIOT
10 BeJIM4lHe, ¥ H09TOMY K HMM NDUMEHEHH 3aKOHH BapMaluM U CTa-

THCTHIECKUE XapaKTEePHCTHKH: apudMeTHIecKoe CpejiHee (E), omubKa
100 —

PeUpesenTATHBHOCTH (M p = Vp(—n—’-’-)), onpefenrsomas HOrpemr-

HOCTh OLEUKH; JOBOPUTENBHEI MHTEPBAI, B KOTOPOM ¢ oIpefeleHHON

BEPOATHOCTBI0 HAXOAMTCA TEHEpaNbHHH mnapaMerp: p -+ img,, The

tmp = Ap — foBepuTenbHAA IPAHALA ROAM IOJOMKHMTEILHHX «3ep-
KaTbHEIX» 90(perToB, T. 6. Ta MaKCUMaJTbHasA OMHGKa, C KOTOPOH oIe-
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TaGuaunga 14

Crarucrndecxkas 0GpaGoTra pesyabTATOR HPOsSIBIEHIL
«3epraasHoroy 11D

JKCTpeMa. i bubiE areur
2 g < E :
CraTucTHtieckan < E EE ER b
XapaKTepucTHLA o 3 =38 g |7
[3) S = ST < )
2 o g v = |z
= s | 28 EaE
2 = & »= = A
Yucao onpros:
BCETO 170 | 180 ] 118 ]| 120 |300 a0 159 1500
€ II0JI0RATCABLHEIM
4BEPKATHIBIMY
Mo 122 121 92 94 389 | 5 157 0
Cpenree  apudMern-
YeCcKoe:
B Jlonax epgumnngt | 0.2 | 0.75 | 078 | 0.78 | 0.78 | 0.57 0,99 0
B LPOIERTAX 72 75 73 78 |78 57 99 0
Omubra peupesenta-
tEsmocT, % 34 32138 3,8 1,91 5,3 0,8 0
Bepxasist gosepuresin-
Hag rpauuna, %
P=95 77 81 83 8 | 81 67 100 0
P=99,9 88 86 91 91 | 84 74 100 0
Hmwaan gosepurean-
Hasl Tpamnna, %
P=95 65 69 71 71 T4 47 97 0
P=99,9 61 G4 (5 65 |7t 40 96 0
HoBepuTeatnnil nETED-
Bau, %
P==95 6.6 6,2 7,4 741 3,7|103 1,5 0
P=99,9 1121105 125 [ 125 6,2 174 2,6 0

HIBACTCSE TCHEPAILILas JOMSA HO AAllHBIM BHOOPOUHLIX HAGSOFCIIA,

Bemuuiia ¢ (opMipoBaiinoe OTKIOUCIHIC 0T CPEIICTo 3iravciiud)
ONPeAeIAeTC TO CUCNHAIBIINM Talauuar: Tar, AJIs AOBCPHTEILHOR
BeposarnoeT P o~ 83% (5% -umit yposeis suadumoctu) ¢ — 1,96,
a ara P =999% ¢t = 2,39 [Jlagnn, 19731

Pesyasratst cratneruueckoii o0pafoTKIL HOJIYYCHHBIX JANNLIX
opepcrasienst B raba. 11.

Bropas sagaua o smaunMocTy pasiiuyust (M ¢XOJCTBA) B Boameii-
CTBHA PasTMIHHIX QaKTOPOB i[a KONCYHLI Pesy.IbTaT ONLITOB pemraet-
CH ¢ LOMOIbI0 0COo0LIX KPHTEPHCB COOTBCTCTBHS, HABHIBACMBIMIL TAk-
e KputepHsaMu corsiacua. OfiiuM 43 TaKHX KPUTePUeB, MMPOKO uc-
TOJAB3YeMHX B OMoMeTpUH, ABIAGTCA Kpurtepuil %°, NpPCAIIosReHHEBIH
IIgpeomom B 1901 r. Ilpu scno:ansoBaiiny KpUTCpuA %° AJA OIEIKA
Pa3IMUMLIX COCTOANMIE OMIHOTO M TOTO e KAYCCTBEHHOTO TPHU3IAKa
RAHHHC TPYUOUDPYIOTCH B TalJUHBl  DPa3IOYmod  KoICTPYKI[MH
(raba. 12). Jlua germpexmoxsmoil TaGa. 12 KpuTepuit ¥ MosKi0 BH-
gacaIuTeE mo Gopmyre
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5 n (ad — ch)®

L ) N CE=r R RSN )

Pacupejieaermie y? HenpepsiBuo, TODTOMY JJAA HCUOIL3OBAIIUSL
BTOr0 KPUTCPHUA JLIA AUCKPCTHEIX BCIAMYMIL, 0co0CHIIO 152 MasIoIHUCICH-
IOLiX PPyunax, BBojurcd noupasra efitca Ha HempepuiBiocTh, 1 Gop-
Mys1a AJH BOIYUCHCHUA KDUTCPHsi LPHOOpETAET BUJ

<|fld——bcl— %)2n
%= .
@+ etdarec)(btd

Pesy:ipTator BhuucIcnii KpuTepies y2 1;1a pacupefeacinil BIusmus
Ha (3CPKAIBIDID >PeKT pPasIHUiEIX (QaKTOPOB IPCHCTABIEHH! B
Taba. 13. lloaydeiiisie IaMH 3HAYNCHITA B HECKOIBKO pa3 NPEBLITAOT
kpuTirueckoe suaveinte x* == 10,8 maa 0,1%-ro yposusi 3HauEMOCTH
[mo Ilxoxuiickomy, 1970], Takuy oGpasod, MOMHO YTBED/RIATD, 4TO
¢ Bepoarinocthio 99,9% onmTIHE pacupeACICHHA OTIHUAIOTCS OT
BCeX KonTpoiabnpIx. CiefloBaTedbHo, Iy:kI0 IPU3HATH 3aKoHOMep-
HOCTh NOSIBICHHA (3ePRALBHOTO» 9(erTa AUIUL NpY BosgefcTBUH jT10-
Goro 13 paccMOTPCHHBIX SKCTPCMANBUBIX AUCHTOB M HAJIWIUM OATLHYC-

TaGanma 12

HeTupexnoapnasi Tadaa ¢ BpIMICIeHITT Kpirepiisa 3
——

«3cpraabHLIN» afderT
IIapa ramep

-+ ' — , Cymma
OnpiTHAST (AKCTPEMAIb-.| a b ar-b
Huil areur, Ksaphe-
Basl TiO;LI0FKA)
Ronrpoan c d ctd

CyaMmma . ... I arc l b4-d ' n—a=biec;-d

Ta6Guauna 13

PesyasTarTbl BRMUCTSHUA KPATEPIL K> NPH onpejefemint oTHMUA  ONBITHBIX I
KOHTPIbIBIX DRCHePHMENITOB

DRCTPOMAIDHBIE areHT

Yeiosug KOUTPodaA Bupyc Bupye }{301/;{%3‘5\(‘3(“ Cyrte- ;{’13)1;’1;3- Ko lie-

Ad-H FPV A-13 Ma (1 mu) ML

OKCTpeMabHBIE  aredr,
CTeK:IO IIPOCTOe 53,168 | 149,244 | 109,15 [126,32; 217,83 | 68,39
Bes preTpemanbooro aren-
T4, KBApLEBOE CTEKIIO 45,046 | 144,9 101,05 |142,49 213,75 | 65,43

Bes 3KCTPEMATIbHOTO
aremTa, CTCKIO Trpocroe | 45,046 | 131,71 101,05 |[124,48] 217,83 | 54,32




Tabaumna 14

PezyapTaThl BLIUMCAeHMA KpHTepns %2 npu ompefieilennn cxojicTpa jleficTaia
PazIHUHLIX BKCTPEMANLHBIX aT€HTOB

IKCTPEMANLHRH AreHT
9 J it ar B

HCTpeManbHBI# areHTr B};g)‘yc BX;J_}{'_)C Hog(?%gu Cy.lema XIEZ&?(_ R;)a.:g‘e.
Bupyc FPV 0,399 0,098 | 0,008 0,007 9,8
Bupyc 4d-5 0,399 0,030 | 0,474 0,59- 10,59
Bupyc Roxcakun A-13 0,098 0.030 0,142 0,168 10,48
Cynema 0,008 0,474 0,142 0,00002 | 14,5
YO-pa;tuanyn 0,007{ 0,59 0,168 | 0,00002 16,9
Hoapemiyg 9,8 10,59 10,48 14,5 16,9

CKOr0 KOHTaKTa 4epe3 KBapuesuie IofIo:xku. IipoMe Toro, ouesuiiio
(ta6n. 14), 970 BEpOATHOCTH MOABAEHHMA IUTONATUYCCKOTO «3€PKAIB-
Horo» sdderra mazke ¢ gocroBepuocThio 95% He 3aBUCHT 0T IPUPOIL
OKCTPCMATHHOIO arCHTa, BHI3HIBAIOHIEr0 THOEIH KIETOYHOr0 MOHO-
ciod (Tak Kak KpuTuueckoe sHaueuue 2 == 3,8, a Bce mMoayueiHse
3uaderusa %2 HaMmioro Menbme). Ilpu cpaBHeHIM ke BO3TEHCTBUS KO-
meMuga (MOZCIh YOPaBIAEMOro KICTOYHOTO LMKJIA) C BO3ZEHCTBIIEM
KPYTHX DKCTPEMAJLHBIX aT€HTOB OKa3hiBaCTCH, 970 Ho Kpurepdio 2
PacUpeNiesCHiis OTIUYAIOTCA APYT OT Apyra, ocofento A1 GOMBILOrO
gpesa ONeToB (BosgeidcTBue cyxemul u Y O-pagnarmi oTamuaercs oT
BosmelicTBus KoldneMmmja ¢ moctosephocthio 99,9%).

Ecmu BepuyTtsea & tabia. 11, To MOMKIO OTMETUTE, 4TO CPERIIAS Be-
POSITHOCTh HOMABACHUA «3EPRaJIBIIOTO» dQheKTa npyu ReficTBHM KOJIIe-
MHUAa Huske, 96M BCPOATIOCTh NOABIOHHA «3ePKAABHOro» d{HeKTa
I GPYTUX DKCTPEMATbLHLIX ATSHTOB, BHI3HIBAOUIMX Tubesh KIeTOK.

Anaornuno MoKIO LOKasaTh, YTO NOpu o0JYu4eHUM MOHOCJIOS
RIETOK B KaMmepe JicTeKTopa MaitoH [mdosoit YD-usmyuenus (15 c)
BCPOATHOCTh MOABIEHHA «3ePKAILHOTO» 3PPEKTA € JOCTOBEPHOCTHIO
99,9% ornnuacTeca OT TakoBOW NP 3APHIKCHEM TRAHM MHLYKTOpA
ajeHOBHpycoM Gea o0aydenusa jerexropa (x*=4223>10,8 pasa
yposusa suauumoctn 0,01%).

Taxum obpasoM, pesyibTaThl cTaTUCTHYECKOH 06DPabOTHH cuIfie-
TeJALCTBYIOT O TOM, YTO «3€PKANbHBINY DPPERT Hean3sa cIuTATh CAyIAil-
Holt duyrryanueit, upudem 3PPeRTUBHOCTL MEACTBUA BCEX DKETpe-
MaJbHLIX ACCHTOB OTHOCHTCJBHO BOCIIPOUSBEHEHHA «3@PRATLHOLOY
nuroitativeckoro adderra pocrosepuo me pasimuaercs. IPPerT BO3-
HDeHCTBHA OKCTPEMANBHOTO AreHTa, yhpaBIAIIIEro MUTOTHYCCKAM
MUKIOM, HECKONbKO HMKE, U XOTA JOBEPHTELHLIC WHTEePBaJIbl BEpo-
ATHOCTH 1I6PEKPHIBAIOTCA, N0 KPUTEPUIO %° MOMKHO YTBEP:KIATH, 9TO
pasmuuMA cymecTByoT. llpu npejsapaTeasHOM xe 00MyHeHNHM KICTOK
meTeKTopa HalionaeTcda JOCTOBEDHOEe LOBHIHeHMe JPPeRTIBHOCTII
AECTATHLIX MERKJICTOUHLIX B3AHMOCHCTBHIA.



JACTAHTHLIE MEKKJIETOYIIBIE B3AUMO/ENCTBIA
B CUCTEME /IBYX TETEPOrEHHBIX
RIETOYHBIX RYJLTYP

B pmauttom pasgeixe paloThi mocTaBieHa 3afada H3Y4uTh (CLEIM-
PUIHOCTEY DICKTPOMArHMTHOIO KaHajla CBA3M B TeTOPOreHHEIX KJle-
TOUNBIX cueTeMaX. HaMu mpoBejeHbl MecHae0BaHUA BUIOBOA M TKaHe-
BOH cneuuuHocTH HJIEKTPOMArIMTHOTO Kanaga cBf3u. Paimce moxy-
H9eHRI DKCIEPHMCHTAJIbIEE Jallube, HoATBEP:RAa0IIe HilhopManuoH-
HYK PO.b COOCTBOIHHEIX DJIOKTPOMATHUTHBIX M3Ty4eHUR KICTKU B ToO-
MOTOTHYIILIX TKAHCBHX KYJIbTypaX, MO3TOMY 3aKOHOMEPIIO BO3HUKAET
BOIIPOC: HACKOJBKO CHSIMPUUILI DIEKTPOMATIHIMTHEIe CHTHAJRL OT KJe-
TOK Pa3Jal4iioro OPOUCXO;KRICIIMA, H MOTYT JI KIOTKYM OJHOH I PIPOAL
BOCHPUISITL ONTHYCCKIIE CHUTIIadbl, UCIHYCKacMuie K.JICTKAaMH JDYyroi
I POIEL.

B kauecrBe xpurepis paGoThl OUTAYCCKOro XKanala UCOoJIbh30BAHO
Hajlnyle HJM OTCYTCTBHE «3ePKaJLHOro» iluTomarmueckoro sddexra
B FOMOJOIUYNHIX KYJAbTypPax-MeTCKTOPAX HDH 3aPAKCUUM KYABTY PLl-
AIAYKTOPA TEA LM MHEM OKCTPEMAJBIBIM arentoM.

Tlonfop KynvTyp TKameil, cay;kamuX HHJYKTOPOM HIM JleTeKTO-
POM, OCYLIECTBJAANM HCXOA M3 MX BHIOBOTO, TKAUEBOTO M OPTaHUOIO
mpoucxomacuusa. C 0Toll 1eAbio MLl COLOCTABMJIM KIIETKH PA3HLIX THa-
Hell oauoro BUAA SKIBOTHOrO, a4 TAKIKe KIGTKM OfIoll TKafiM, 1o pas-
HLX BUOOR, HCCIIeH0BANA dQQEKT JUCTARTHEX MCKKICTOUHKX B3AaIMO-
neiicrsnit (JIMB) B kierxkax ms opHoro # TOTO ke OPraHa, HO Y pas-
JUUNLIX JRUBOTHLIX. Hpose Toro, Ba:kuo GHIT0 0npe/ieNiuTh, OCYICCTB-
JaseTcss au mepesada «sepraabuoroy III9 BuyTpm sioxagecTBeHHEX
JAHORH KYIbTY Dbl TRAIE IIM MEJKLY 3MOKAUCCTBOHUBIME I T06POKaye-
CTBEUHLIMY THAII gAML,

B ucciregopanusax MCHoJn30Barbl MCTOAB GHOJOIHYCCKOTO HETEK-
TUpoBanufA. B KavecTBe WICTOK OAHOTO BHAA (LU BLIGPAHBL CJe;lyi0-
MY KJICTOMHEIC KYJABTYPH: HNCPBHAYIO TpUICUIM3HpoBannsie PuGpo-
Giracti aMOpyona uesiosexka (PDY) ¥ wieTKw riasa sMGpHoHA YcIoBe-
Ka ('9Y), nepeBaBaeMbe JIHHAM BOATENUA AMHHOTHYCCKOH 00010UKYA
uenosexa (F1 u AMH), nepesupaeMas JUHUA KICTOK SMOGPUONA HOYKH
wesnoBeka (RH), mepeBupaeMas KyJbTypa SHUTeNMAJABHHX KICTOK
paKopo#l omyxo:aum mefikg MaTku uciaoBeka (Hela), mepesmBaemuie
KIOTKU KapiMuOME Topranu dwejosexa (Hep-2).

MesxBuToBbIE TPEICTABUTCAN KYABTYDH TKAHW: HEPBHIHO TPHICH-
nusupoBauune GuGpoGiacTnt sMOpumona deiaoseka (PIU), mepesusa-
eMBl¢ JUNMM KICTOK maxobunx eides oGeavamnt (IIAQ), Mumummne
duGpodmacta (L), moueumnrit smmrenuit sMOpuona cBumbu (CIIIB),
novka sMOpuoHa dedosexa (RH). 3I0KaYeCcTBEHHEE JHHAH KyJBTYD
TKaHell: HepeBMBaeMas KyJbTypa SHUTEIUANLHRX KJICTOK Paxa mei-
K1 MaTk® geiopcka (Hela), mepesyBaeMble KJIeTKH DaKoBo# omyXomad
ropragn denoBexa (Hep-2).

Hyanypy—anyKTop HOJBEPrasia JTu60 BapaKeHMO B]?[pYCOM Ky-
puBoit wymnr (FPV), afenoBupycamu 5-ro  7-ro tvnoB, aubo o6ayuqe-
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HUI10 yABTpadioIeToM WiId IopasKall pacTBoPOM JIBYXJODPHCTOH PTY-
A, JleTekTopoM cAy;KUIA OjjHa M3 BHUHENePeTHCJASHITHX MITAKTIHX
KYJABTYD TKALM, TCTCPONOTUYecKas HO OTHOUICIHIO X 3apaskeHiioii,
HasLBaeMasg IaMy <3epKaJIbioily KyJsTypoif. IWyiIbTypa-meTextop m
3apasRCHOAA KyJAbTyDa OulIM HoJHOCTHIO PA300Mmenn! B CHENMaliblio
M30AUPOBAHHBIX KAMEPAX ¢ ABTOHOMFON JUIA KA/NTOH CHCTCMB KIETOR
OATATEJBNON cpegoif. Me:mjly yKasammpiMU KyJbTYpaMu MojiiePpiku-
BAJCA TOJBLKO OUTHICCKUNA KONTAKT 9ePe3 KBAaPUCBHC CTEKTA WIH CII0-
IAHBIE HOJIOH{KM, 114 KOTOPHIX POCIH KJIETKH HCCAEYEMOH KyaAbTyphl
tkann. Ilocoe Toro Kay ma moIo;aKe o0pazoBalics MOHOCIAOR KIETOK,
B Oy H3 KaMCP BHOCKICA YKA3ATLHbi areflT, Ipyras ocTaBajach -
TAKTHOM. 3aTeM KaMepsl MOITAPOBATUCH NONAPIO, 3apa;KeHHasa ¢ ie-
8apAKEHION, U IOMEMAINCH B TEPMOCTAT. Uepe3 HECKOILKO CYTOK
KaMephl BB{IIMMAJIUCD, JCMOHTHPOBAINACH, CTEKIA-IO;IJIOKKHA ¢ BHIPOC-
MMMH HA HHX KIeTKaMiu (UKCHPOBAIH, OKPAHIMBAIE ¥ NOABCPTAIH
MopdosgoruicckoMy amaansy. (DuKcaldio UPOBOIUIH METHIOBBIM
cauproM wai 10Y%-HuM dopmasuioy, okpamupann no Pomanoscroay
H TCMaTOKCHTHII-DO3HHOM.

Bee mecienoBamus compPoBOKAAANCH COOTBCTCTBYOMINME KOUTPO-
JAME fa BBISIBAEHUC CIONTaNioff ACreliepaliiil B He3apaskenuoi Kysib-
Type, Ha BHIABIEIME BHPYCA M3 3aPMKCHIOH H «3ePRAIBHOITY KaMep
npu 3-KpaTioM Maccasie KY;IbTYyPasbHofl SRHAKOCTH M IOJYYCHHECM
«sepragpmoro» 111D mpu mceaenopaliili roMoJOrHYNBbIX KYIbTYD.

B cepHu OLKITOB ¢ TETEPOreHHbIMH KICTOUNBIMA KyJIbTYpavu TKa-
meit (D3YU m KI) pacemorpenst e MOAMQUKAIIIM, IPU KOTOPHIX je-
TEKTOPOM IIOCICIOBATEIBHO ABIsAACh KUKIAA U3 yKazaHubix Kydb-
typ. llopaskamuM aremtoM Ol BHDPYC KIACCHUYCCKON YyMBl ITHL
(FPV). ViecacgoBarno 45 map kayep, rje Thagb 149 zapamanace FPV,
a traus OOY cayskmaa serexropor. Bo Beex ciygasx HOJOMKHTEND-
HLlil «3epxaipOniiny sddext ne madmopaicsa. llpm sapamenun GIY
40 map kaMep, Tie JeTeKTOpoM Omia I, modosruTe IbNsl «3ePKATL-
Huity adderT Tarike oTeyterpoBat. 1Ipu mpoBegenuu »T0M cepnm SR~
NePAMEHTOB B Kadectse KONTPOAS CIAY/RINIE TOMOIOTMYILIe HAaDHDIC
rRan® JLD—I3 u @IU—DIY, ox1a H3 KOTOPHX B yKasalmbiX Iapax
Onia 3apazieHa TeM ke BHpycom (taba. 15). Ormeuaercda mpeoGaana-
HHe TOJ0/KUTEILHOrO «scpKanblioroy sddexta B mapax HO—RI:
31 mapa u3 45. B cucreme MOU—MDMIU nonorutenpnnit agdext ue
modyder, HOCKOULKY, KAK M3BCCTIIO, 9TA KY.JIbTYyDa TKAHM Ire HOPaKa-
eTCsT MaHpuM BHpycoM. DTopoit cepuell koHTposas Oviiu paboTsr,
HANPABJCHIILIC HA YeTaHoBACHHC HaJHYUA CIOHTAHHON Acrenepamuu
B Kyaotypax MY —KI, cocannernmpix nomapuo. Ha 27 mapax xamep
HOKA34aHO OTCYTCTBHE CHOHTARION [AereHcparnun.

ITocaegylomue sKCOCPUMEHTH HOCHAYIRAIA NPOAOJKEHUCM BEHIOIE-
ONIACAHHOTO, 10 OTIMYAJAICh OT HErO pacHiMpeHEeM Kpyra rercporem-
HHX TKameil ¥ WMCIOJh30BaHWeM AXOHOBHPYcA D-ro THIA B KadecThe
IKCTPEMANbHOTO arenTa, MecacnoBaxuck Hep-2, [1AO; Hep-2-lelLa;
Hep-2—CI13B; Hela — IIAO n gp. Merojmka TOCTAHOBKM DKCIC-
pUMEHTa Ta K@, 4 Pe3yIbTaTH mpejicTaBienst Ha Taba. 16—30. Hax
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TaGanma 15

«3epraabhbiiiy I B KieTounpix
rereporemiibix encremax K9 —
®IY ¢ supycom FPV

Tucyio nap xamep
—————HOTeKTOp Bupye C «3¢p-
MHIYLTOD BCETO | KAIBLHBIM»
a3

1o
RIS Py 45 —
LIy
o FPV | 45 -
KD oo | s "
T2 FPY /) 33
DI o

O FrPy 21 —_
DI

—— —_— 3 _—
i) 2

TaGanma 16

«Jepraasupiiin  IHI B KreToynsix
rereporennbix  cucremax Hep-2—
CHOB ¢ Ad-5

Hucao map xamep
g_;{% ad5 | w6 | 2
(131]:—[)3_1-; Ad-5 44 —
S—E%g 445 | 80 63
ziﬁ i A4d5 | 60 | 42
%%?.% — s | -

OOKa3aHo B Taliniax, «scpraabEeiy 119 naa romomormummix txa-
Heit Haldmogaercss, Kak npasuio, B OONBLIIHICTBe uap xamep (80—
70%), B To BpeMs KaK [7s1 TeTCPOreHAKX OH JHG0 OTCYTCTBOBAI, AUGO
koiebancs (B cayqae Ifep-2 — Hela ot 23 mo 30%, B moucunux Jam-
musax R — CII9B or 12 po 14%, B kaMepax, rac B3fATH IoyedHam
TKaHp M 3JI0KauccTBenmas, oT 6 mo 14%).

Tabanmpga 17

«3epraabnbiiiy 1I1) B KleTownnix
rereporennnx cicrevMax Iep-2—
IIAQ ¢ Ad-3

Yncsio nap xamep
OerexrTop _
HHAYRTOD Bupye BCETO HgJI‘;?:EIM»
119
IIAG . iy
m Ad-D 54 —
Hep-2
A Ad-5 46 —
Hep-2
Tep-_z Ad-5 60 42
TTAO 4 40 -
A0 d-5 25
Hep-2 o5
ITAO - i -

TaGauma 18

«3epraanhpliiy  HIID B Knerounsix
rereporennbix  cucremax Iep-2—
Hela

Yucdlo niap kaMep
o
% AdS ) 50 | 15
g-:fa—'z Ad5 | 60 | 14
Zj—z:g A4a5 | 60 | 42
%‘Z—Z 445 | 50 | 34
g‘;—gz — e ] -
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TaGunmna 19

«3epraapHeiiiy IHD B KIeTounbix
reTeporeHbx cncremax  Fl—
Hep-2 ¢ Ad-5

Ynesto nap kaMep
JeTexkTop 3 _
MHEAYKTOD Bupye BCETrO ngJ;:gElM»

JELBE]

Ifep-2
a Ad-5 80 —
Fl
[OO— R I~ _—
o2 Ad-b S0
Hep-2
sz < | 4d5 | 60 42
Fl
7T Ad-b 60 42
Hep-2 :
o —~ | %0 ~

TabGanna 20

«3epranpueiity 1D B KaeTouHbIX
reTeporeHHsIX cucremax  Fl—
HAO ¢ Ad-5

Yscjio nap KaMmep
HerexTop . ] _
HHRYKTOPD Bupye BCETO _h‘gJ; Sfxlx:m»
1119

TTAO .

71 AdS 30 -

Fl 0
1A Ad5 | -

Fl
i Ad-d 60 42
T1AO
—_— _ 4
TAO Ad-5 40 25
TTAO
T i e B

B crepywomeit cepuu dKcilepuMeHTOB Onpefielsilach BO3MOHOCTE
BO3HNUKHOBENUs «3epranbmoro» I{I1D B cucTeMax reTeporeHHHX KYIb-
typ wiaetok: AMH, RH, TOY u Hep-2. lopasawomum arenros ciy-
JWIIL PACTBOP CYJEME B KOHTIEHNTPAHMHU O MKT/MI MAHN yabTpaduoiero-
Boe ofmygensie. B xaskpgom sKcuepumenTe paccMoTpelisl JiBe Mojudm-
Kal|d, TpH KOTOPHIX KAKAAsl H3 KYJIBTYP IOCAENOBATeJLHO HCHOJb-
30BaJach CHAYaJa B KadecTBe AETEKTOpA, 3aTeM B KavueCcTBe UHAYKTO-

TaGnunua 21
«3epransubrii» 1119 B KaeTounbix

TeTepoTeHHbIX  CHMCTeMax L —
®IY ¢ Ad->
YucsIo nap KaMep
IereKkTop (50D
MHAYKTOD Brpye BCETO Hgn(::;xgm»
IIma
(1]
-7 Ad-5 50 —
L .
T4 Ad-5 50 —-=
L
- Ad-5 40 27
oY
Toq Ad-b 30 22
L
RE - 30 -
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TaGanna 22

«3epraaphuiii» 11D B KieTowmbix
reTeporennplx  cueremax L —
Hep-2 ¢ Ad-5

Ynes1o nap saMep
HerekTop -
HHEYKTOP Bupye REET O Hg.‘r}?ﬁgm»
I1119
Hep-2
- Ad5 | 50 —
L
Tep? A d}-5 50 —
Hep-2 - .
m Ad-H 60 42
L Ad-5 40 27
T 3]
Hep-2
7 Ad-5 30 —_




Tabanma 23

«3epranpuerii» LI B xiIeTouynbix
rereporeHupix cmeremax CHIB—
RH ¢ Ad-5

Yncesio nap KaMep

o) oo || e e
Is
'(;1% Ad-5 50 7
%]%E Ad-5 50 6
g—{% 4d5 | 80 63
.ﬁ—g— Ad-5 60 25
aon | |

Tabanma 24

«3eprauptity  1IID 8 knerounsx
reTeporeudbix  cucremax Hep-2—
RH ¢ Ad-5

Tuciio map xamep
JeresTop
| B « -
WHAYKTOP npye BCETO K(::w; SEEIM»
I
Hep-2
RE Ad-5 50 8
RH .
l—lep—Z Ad-5 50 7
Hep-2 _
Hepd Ad-5 60 42
RIT ’
BRI Ad-5 60 45
Hep-2
RH - 50 -

pa. Komrpomem cay:xmiaun roMoXorsygue mapsl [OU—TOU, AMH—
AMH, RH—RH, Hep-2—Ilep-2, B KOTODHX OfHAa H3 KyIbTyp OHIIA
mopamena cyxaemoit mian YD-oGnygennem.

OrMedaeTcsi BHICOKMIL NPOMEHT MOJOKHTEIHIIOTO «36PKATHIIOTON
I3 B mapax AMH—AMH (60) m TOU—TI9Y (70). Hu B oxnoii ua
rereporennux ©pap AMII—-I'9Y mnomomATeXsHHE «3epKaIbHHID
19 me maGmopancsa. Kax u pamee, obumapysieiro HaJudme RUCTaNT-

Tabamuga 25

«3epranbmbiiiy IIII B KieTouHbIX
rereporenHsIX cucremax Hela —
RH ¢ Ad-5

Hucdio nap KaMmep

eTEKTO
J‘[T—‘_T—p Bupyc C ¢3ep-
WHLYKTOP BCEro | KaJlbHBIM»
- 9

Hela
“RH.
RH
Helz
Hela
Hela
RIl
“RH
RH
" Hela

Ad-5 | 50 3
Ad5 | 50 3
Ad5 | 50 34
Ad-5 | 60 45

- 50 -

TaGnunga 26

«3epraapueiiiy 11D B KIeToOUHBIX
TeTeporeHusix  cucremax AMIH —
I'9Y e cyaemoii

g- g . Yuesao nap kaMep
AL JKCTDe- -
g B MaJibiibilk c «sep-
3= areHr BCETO | KAJBHAMM»
Hls o3
AMH C
T yaeMa 12 —
I'au
AMII » 1 -
AMH
AMH » 50 35
oY
™9 » 50 30
AMH «
IRp - 50 -
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Tabanmma 27 TaGanma 28

«Jepraapubiii» 1[I B KreTounbix «3epraabupiity  1[JID B raeTowmmx
rereporennpix  cucreMax I'OY — rereporetHpX chncremax MK —
RH ¢ cyaemoii ®IU ¢ cyremoii

o % Yuci1o nap xaMep g- % Yuesio map KHaMmep
2 5 IdKeTpe- > N drcrpe- T
518 | manoHbIH ¢ «3ep- s[5 | MaasHbit ¢ «3ep-
gl areHT BCErO | HaJbHBIMY el areHr BCCrO | KaJiLHBIM»
E I3 == JITTE)

Y MK

T Cyema 13 — TO0 Cyaena 15 —
RO (OB

B0 » 20 — NI » 15 —
RI MR

i » 50 38 NI » o0 38

rov Gl

— —_— |4

™ » 50 30 RN » 50 37
RIT . MR

o4 - o0 - oY - 50

HEIX B3aHMOJIEHCTBHI MeKAY OUNTENNANbHON TNOYedIoN JHHMeH
RH m 31oradccTBeNNoil KynbTypoit Kierox ITep-2 (18%).
Pazanunsic TKameBhie KYJALTYPH Ki1acCMPUIAPOBATILL M OLCHEHEL
CHII0i CBABM APYT € JIPYTOM OTHOCHUTENLII0 BO3MOSKHOCTH PCAIH3AIHA
MeKKJIEeTOUNR X TUCTAHTHHIX BaaummojeficTeuil (rabu. 31).

Tabanma 29 Tadaunwna 30
«3epransuptiiy D B KieToynsix «3epraabubtiny 11D B KIeTomIBIX
reTeporennbix  cucteMax MR — reteporenHpix  cneremax MR —
CH)B ¢ cynemoii Hep-2 upu oGayuenuun ¥
Yue:o nap g,é Yuerao nap wamep
ramMep Oercrrop ,E‘ﬁ & ¢ «acp-
IeTerTop n?;\v?g}l?;}a % HHZYETOD c% ;2 BCETO r:aﬂlﬁl{amm»
UHAYKTOD areHr ":_E
rcero | g2 g
° g MR
£ — e
° Tpz | Y¥ | 10 2
ML Hep-2
TIOB Cyaema 15 5 T 10 4
Cl1oB Hep-2 or
VT » 10 3 TTep2 » 50 35
MK ) MG . ‘
YR » 50 38 NS » B{] 38
CI198B - MR
9D 4 - | —_
CIiaB > 20 0 Hep-2 50
MR
- — 4 —
CIToB 0
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Ta6aunma 31

PeanHzanns (HCTANTHBIX MEKKIETOUHBIX B3AHMOJEIICTBII B KICTOYHBIX reTe-
POreilHbix cMeTeMax (cBojpas Taduuma HpoAsienust «3epkaabhoro» 1I19),

KyanTypa- Ky IbTYpa-IeTeKTOP

MWSTOP | o | 1o |dep-2| Heta | mao|cmas| £ | pi | BH |amur|rou| Mk
I 3| 0 l ol o) o] o l 0 0
KD o|wm| | ] | |

Hep-2 70 3| of o | 0 | o] 14 20
Hea | 0| 0| 23| 700 | 6] |

wo | | o] Jm| | o] ||

CII9B | | 4 81 | | 14 33
r o] ol [ I |

Fl l [ 0 l ol o 70 |

RE | 0 | 16| ¢ | 12 5 o] o
AMH | | | 0|70 I 0 |
roq | | 0| o]eo

ME | o l ol | l 33 ‘ I | |

Pan xmeror sroii MaTpHUE He 3aIOJHEH, TAK KaK DKCHePHEMEHTH
uponomkaworea. [lo Mepe 3aponHeHws MaTpUDH YAACTCA ONHUCATL (o0-
JTee Moo GMONOrHYecKie ClenUdrUecKrAe XapaKTePUCTHKH [HUCTATT-
HOTO KaHala Me;KKIeTOYHHKX B3amMojefcTBUil.

Ananumsupys uOAyYeHHEe AAHAKIC, CUATAEM, 9TO KIETKH TIOMO-
JOTAINEIX TKaHel ciocoGHE K BOCIPOU3BEACHHIO ¢ BEICOKAM IpPOICIITOM
LONOKUTEIbIOT0 «3epKaabHoro» LI (62—83), a B rereporemmnx
KIETOTHBX KYIBTYPAX Mbl DOJNYHMITH CAMEIE PAJJATHEIC De3YIhTaThl.
B mepesuBaemmx smorauectBennnx anmusx Hep-2, Hela 3 23-—-30%
MH Hosyauiau «3epranpuniiy 11119, waawaue xamama ceasm, BUAMMO,
MOKHO OTHECTH 3a cUeT TOTO, 4To o00e THKAHU 3JI0KauecTBEHHOM mmpwu-
POAHL OT OfHOTo Bua (TemoBeKa). TaM e o0HapY:;KeHo HaJlndue CBA3N
MC/HAY ABYMA STUTeIHANbLHKMYU modeunkMu nuamaMu (ot 12 mo 14%)
U Med/|y HepeBABaeMEIMH JWHWAME II0YKH K 3JM0KAYECTBCHHLIMHE JIn-
auamMu  (6—12%).

B cepnu mccnegoBannii Ha KIeTKAX PAa3lBYHLIX KYJILTYDP THAHM IO-
Ka3aHo, 9T0 PaHee olMcaHHOe HUCTAHTHOE SIeKTPOMarHUTHOe MEe;KKIe-
TOYHOE B3amMOjeiicTBHe OHOJOTHMYeCKH chenupmano m peanumsyercs

5B 1 Kasnauees, JI, II. Muxaitnosa 65



TOJLKO B TeHCTHYeCKH GIM3KOPONCTBENHNX JAHAAX KIeToK. ITo Mepe
HapacTaHus reTeporeHHOCTH Junuil 9¢¢eKT B3amMORENCTBHA uUcUe-
3aet.

Taxum o6pasom, Ha OCHOBAHWE MBI0KEHHEIX 9KCIEPUMEHTATBHEIX
AAHHBIX MbI MO;KEM BBICKa3aTh MPEJmosio;Kee 0 HPHPOIe ONAcanuo
$OPMBI Me;KKIeTOTHOR cBasu., Hamu morasaHo, uTo THaHeBHE KYJIbTY-
pbi, pasoliuenibie ZBORHBIM ¢I0eM KBapHEBHIX WU CIOMAHHX TOAI0-
JKel, BOAYT ce0s KAk efMHAs CHCTeMA: eCiu OfNa M3 KYIbTYP mOpasKa-
eTcA, HanpuMep, BEpYcHoit wuperknueil wim Y D-pagmamucii, To BTO-
pas, rasamoch Ol COBCDIIEHHO 370pOBAfA W Ile3aBHCMMasl, depe3 He-
KOTOPOe BPeMs BOCHPOHBBOJUT H3MeHeHW:H, KOTOPHe HAlI0OHAn0TCA
B WepBO# KYJbTYDE. )

Hamenenuss B HezapayKeHHONl «8epKaIbHOIY KYIbBTYPe-IeTEKTO-
pe cmelMOUUAL: KIETKN ACTeKTOPA B 3HAUNTENBbHOH Mepe KOIMPYIOT
BeCh IMKJ IPeBPAmICUMil, TPOUCXOAAMUNX B KIeTKAX KYIbTypPH-WH-
gyrropa. Opnako takme MopoJorAIecKue UPHU3HAKK, KAK BUPYCHEe
BKJIOYeHUA, B «3¢PRAIBHON» KYIbTYpe NAKOTAA Ie 00HaPYKUBAIUCE.,
VMenno nodToMy ME TFOBOPHM O ¢d4epPTaX CXOACTBA W PAa3IMIUAXY
KYJIBTYPH HHIYKTOpa M JETEKTOpa.

JncTanTHRE MEKKIEToUNEe B3auMOJEHCTBHA XapaKTCPH3YIOTCHA
CTpOroii cueluPMIHOCTHIO CUrHANa W OTBETA HA HEro, 9T0 HOATBeP:ia-
ercs crenuduKoil KapTHH «3epKaxbHOTo» sdderTa M0 OTHOMEHHUIO K CO-
OTBOTCTBYOIIEMY DKCTPEMAJIbIOMY areHTY W TeM, 4TO «3€PKajbHHIN»
sdpdert peamusyercs B FOMOIOTATIHHIX KIACTOUNMX JIAHANX, UCIOIb3Y-
eMpIX B KadeCTBe MHAYKTOPA M eTEKTopa, B OTCYTCTBYET B reTepOreH-
HEIX KyJbTypax, TeHeTHYECKHM OTJaJeHHHIX APYr OT fpyra.

F'naga IV

9NEKTPOMATHUTHAA IIPUPOJTA
JIUCTAHTHBIX MEKKJIETOYHBIX B3AMMOJENCTBUN

Hak morasanm pesynpTaThl OpoBefeHHBIX HaMM WCCIeOBAHMI
0 AHCTAHTHEIM MOKKICTOUYHHM B3amMoneiicTBUMAM, B3aWMOJciicTBHE
KIETOK B JIBYX KIeTOUHHIX CACTEMAaX, MO-BHAMMOMY, He OCYIHECTBIf-
eTCA XEMHICCKMM HYTeM dYepes IHIATATEIBHYI0 CcpeAy, TaK Kak Bce
KaMepsl KaK C YOJOMATCABHHEMA, TaK W C OTPHIATEIBHHMA 3-
dextaMm ORI CTEPHIBHEL, T. €. BO3MOMKHOCTH 3apajkellus MW Ka-
Kafa-1ubo OmOXMMEYeCKas CBA3h IO YCIOBHAM ONHTa IOJHOCTHIO
uckirouaercsa. lak yixe ropopmnocs, «epkansunity 1110 mabiaopan-
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¢A B caydae TPHMEHeNHWA B KadeCTBe HOMJIOMKH KBapleBHX WIR
CHIONANLIX  ILTacTHHOK. Crerssinuple UONTOKKEA He 3(deKTHBHEL
OTcrona ciefiyer, 9T0 HOCHTCICM CUTTANA IIPH B3aWMOJICiiCTBEA [BYX
KJICTOYHHIX CHCTEM MOTYT OwiTh uwzayuenms Y D- miam M-nmanmasona,
TaK Kak KBapr mpoapaucH u mo ornomenmio K NWK-manyaenmio [Ko-
sensun, YconsreB, 1967]. Takaa Touxa 3peHHA NOATBep;KAAETCH
clefyomnmMu GaKkTamu.

Brumm nmpoBegeHb nccle[oBaHUA KaK B IONHOW TOMHOTE, TaK H
upu ocBemienimn. llosiyueHHEIe manmple CBHAETENLCTBYIOT O TOM, 9TO
IIpA OCBEIEHMN KYABTYD AasKe PACCESTHHHIM THEBHBIM WM JIeKTPH-
9ecKuM cBeTOM dddeKT B3amMoneiicTBus He nposBiaserca. MaMeperns,
npousBefieHllble ¢ MOMOMBI0 DIY-42, noKasadm, 9T0 KJIETKH, Ipef-
BapHTeILHO NUAXOAMBIINCCA HA CBeTy (B OTiIMIHE OT KJIETOR, Haxo-
JAIMEXCH B TeMNOM TepMocraTe), [iwutedabHoe Bpems (6osee wuaca)
MHTCHCHBHO BHCBETMBAIOT B BAMAMON 00,1aCTH CHEKTpa. JTOT BCHIECK
HHAYUMPOBANHOIO CBETOM M3;1yJeHHA MOJKET pacCMaTpHBAThCH Kak
HIyM OTHOCHTCIBLHO cobcTBeHHOTO caaboro CHLHaJA.

B mccineposanuax ¢ upmvemenyeM MeTaNIWUYCCKOH (ONBIA WM
9CPHOTO PUABTPA MCHLY KaMCpaMH IOJAydell OTPUNATCIbHE Pe3yIn-
TaT, T. €. OTCYTCTBHE «3epRaIbHOTO» dPdeKTa,

BsaumogeficTBue ocyimecTsIAeTCA Ha JOCTATOYIHO OOIBHIIOM pac-
CTOSIHEM, PpasfeasollleM fABe KYIsType APYr oT xgpyra. Ilo mepe
pasiecennmsa KyJbTYP, a Talyke OpW IOCTOAHIIOM YTOJMCHAH KBap-
HEBHX W CIIOJAHHX TOMIOKEK dPPEKTHBIOCTH NUCTAHTHOTO B3AMMO-
AeHCTBUA KJeTOK TafjaeT, 910 MOMKHO OODBACHHTEL ITOrJoleHueM
QJICRTPOMarHATHOTO WBIYIeHHUS ONTHIeCKOU Cpefoil, pacIloio:KeHHOl
MERNY ABYMA KYILTypaMu, H Majioil MITCHCHBHOCTBHIO WM3JIyIeHHA,
HCIYCHAEGMOTO KIEeTKAMM.

BusacHAA MeXaHH3M IMCTAHTIHX MEKKICTOYHHX B3aMMOMCHCTBHA
B CACTCMC ABYX KJICTOYHHIX KYJIBTYp, MBI OPOBeNH HCCIefOBaHAA 3a-
BACMMOCTH NpoSBieHnA «3epkanpmoroy IIIID or KoiamdecTBa KiIeTOK
B MOHOCJIOC [CTeKTOpa W MHAYKTOpa W HO3H SKCTPeMajbHOTO areHTa,
BEIBEIBAJOMEr0 TMOpasKeHWe KIETOK B Kyasrype-mupyxrope. Msayua-
TeNBHEIA XapaKTep CBA3H MEKAY KIeTKAMH HOJNTBeDKAaeTCA 3aBHCH-
MOCTBIO «3CPHANBHOTO» DPPeKTa OT COOTHOMICHHMA KIETOK «WCTOYHH-
KOB» W «IPHEGMHHKOBY W3JyUeIns.

HccnepoBanua nposomunmes B HecKoabKo dTamoB. B mepBom
ciydae HCCIENOBAIach 3aBUCAMOCTh NHPOABICHHS «3ePHATDBHOTO»
addekra or cooTHOmenma OmoMacca WHIYKTOpa» — «OmoMacca Ae-
tekropar. Ilop cioBom «Gmomaccas ML IOApPasyMeBaeM KOAMYECTBO
KIeTOK B MOHOC]I0€, B3ATHIX B JSKCICPHMEHTe.

st 5QPeRTHBHOTO pocTa pasImukX KIETOUHHX KYJIBTYP KOH-
HeHTPpalysA 3aceBaeMuIX KJIeTOK pasimiHa W 3aBHCHT OT IOTeHIUHN
PasMIOKCHUA [aHHOM JWHME KieTOK. IOHIeHTpammsa KJIETOK B 3a-
CeBaeMoOi CycIeHsWH ompefe/ser ;KU3HECIOCOOHOCT, NeleHne I POCT
KIETOK IpH WCKYCCTBEHHOM KyapTmBupoBanmm. Eciam xoHDeHTpanms
Malla, TO KieTKH 1ormbaioT, Tak Kak AJIA WX JKW3HW BHE OPraHE3Ma
Heo0X0[iMO HEKOTOpPOe KOIAYeCTBO NUTATENBHHX W CTHMYIHDYIOMuAX
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BemiecTB, BHIPaGOTKa KOTOPHX MOMeT OHTH oleCmedena TOALKO Kie-
tounrlM KoMmmiekcom [MGepr, 1968].

CyUIeCTBCHHOM dUepTO#l B3AMMOAEHCTBHA KICTOK B KyJABTYpax
ABNAETCH TOOABJICHMe MOABI;KHOCTHE W MHATOTHICCKOH aKTMBHOCTH
RJIICTOK TIPW JIOCTHGKCHUWM OLpefesIenmofl naorHocTd nmonyaamun [Po-
Gepruc. 1973 1. Topmoskennme pasmHoskenna nociae o0pasoBalusa MOHO-
CA0A CBSIBAHO C KICTOIHBIMY KOHUTAKTAMHE (KOHTAKTHOE TOPMOKEHNE).

B pesayasTtaTe TOpMO;KEHUS HORBUKIOCTH W YCTANIOBJICHNA TPOYU-
HEIX KOUTAKTOB MEKAY KJICTKaMH MOHOCJIOH NpPeBpammaeTcsa B CAUIIYIO
cHcTeMy, Tie COCToAnMe KURNOW OTAeNBHOH KIETKH JOCTATOYHO cTa-
Guapno [Bacmanes, 19651

@aRTOpPH, PCTYAMPYIOUHe POCT, IepefaloTCA dYepes KIeTKH,
a me Uepes Cpefy: BrICOKAsA HPOHHIAEGMOCTh MEHAY KICTHAMH IIpe-
Bpamaer Bech ILTACT B pYHKIFMOHNAIBIIO eIWHbBIA KOMINIEKC, B KOTOPOM
CBOJICTBA OTHACHBULIX KIeToR ycpepuaiorea. Ilostomy ¢ynrumonmans-
Hoe O0LCHMHeNNe oYenh Pe3Ko CTAa0HNHBNPYCT YCAOBHA CYICCTBOBA-
nua KueTok. Eeim B TaKoil CAMHON cHCTeMC IOABIAIOTCA, HAIPHMeED,
OTHeibliple MYTAHTIIHe KICTKA € PE3KO W3MCHCHHRIM MeTaboadm3MoM,
TO H3-3a YCPCAINEHHA B ILIAacTe DT CBOMCTBA MOTYT He HpPOABUTLCH
13aakmnz, 19531.

HNceaeloBanna NMPOBOIMIHM 112 MOHOCJHOE C DasIdmIlBIM Koamde-
CTBoM KICTOK B HeM (TaK HA3pBaCMMil INIOTHMIT H pasperKennbid
MoHoc:10i1) u B KyapTypax TRanm ITAO (xiIeTkwm maxomoiél ;kencsH
obespaun) 1 /] (Kilerkn amHEOIA).

Kaerounyio RyapTypy BHpallEBajJH B KaMepax, IZc B KadecTBe
NOIJIOHKE TPAMCHAJIM KBapleBHe creriaa. llmrareanunaa cpema co-
croaia m3 cpeas 199 ¢ mob6asmenmeM B Hee 10% OGrruncit cHBOpOTKH.

Jlasa HoIyuellHss OFXHOCAOMHOW KIETOUHOH KYJABTYpPLL HCIOI5H3O0-
BaJW MEHRMMAJIBHYI0 KOHICHTPAaIBIO saceBaemoii cycmedswm (5-10*—
6-10* xaetor na 1 mur waRYGalMONNO#A CpCRE), MPU KOTOpPOit Ipomc-
xopaT (opMApOBaHWe IKABHECIOCOOHOTO KJIETOUHOTO MOHOCIOA —

TaGauna 32 T8K Ha3EIBACMOIO Pa3PeHKEmHOTO
IlnoTuoers pocra Monoecaost (Sp) B MOHOCKOA, Ife Knersn ofpasy-
) 0T oTAcabHbIEC rpyannt o 3—10

KIETOUIIBIX KYJAbTYPax NpPH pas3.IM%HbIX

KOJMYECTBaX 3aceBaeMbiX KIeTOR mT. 'I_LHH 06p330BaIIHH TaK  Ha-
BHIBAEMOTO HJIOTIIOTO MOHOCIOSN

KoHIIeH- MIaomangs ®JIETOYHOTO UCUHOIb30BaAIN MaKCHMaJIbIIYIO
ol ey MOHoCHOAL, Y% Kommentpaiuio kiaerok (8-10%—
The/MT Pl A 1,2.-10°% gaeror Ha 1 M mEKRYGA-
OUOHHOHA cpeinl), TAIOMY 10
50 244-3 14 42+3,28 CILIOMHON MOTOCHOI, B KOTOpOM
80 46412 56,425,562 (I)(a?KJ],a}IH;UI(;‘ITRa ];;:ﬂacexobc'ropon
Kpyixe T u agyer

70 64-£6,3 80£5,44 ¢ IggMn IIpO‘III){BICIO ROIlTaKTEI. Y
80 88£2,0 98+2,1 Mg onpenencHAs LJIOTHOCTH
100 964-3,4 100 MOHOCJIOsI J1000if W3 yKa3aHHEX
120 L 100 _ KIeTOYHHX JHHAR npoBefieHa
cepusa MOCANOK B3BecH € OIpe-
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;eseniol KoWHenTparmeil KICTOK Na MoKpoBmbie crexkaa (raba. 32).

dopyupoBanue MKMU3HECTOCOOHOTO MOHOCJA0A B KJACTOUHOU KyIb-
rype HAO nabaonaercs upu komienrpanmm 50 Thic./sea (42% mio-
;M TMpenapaTa 3aMATO KIACTKaMHU), a 1A KYIbTYPH KicetoR FI —
60 Thie./xn (46% naomamu 3anaTo ®iaerkaswu). C yBeImuclmeM Koli-
LEHTPAIUMA KIeTOK TIPOUCXOUT 3aPACTAle Beeil TRIONIAAN TO/TOREL.

Makcumaapas KOHIENTPalus Kierok, ol0pasylmas I1loTHbA
mouocoi (100% miowaau npenapata sauaro kaerkamn): ia [HAO —
100 Thic./sa, goast F1— 120 toic./sia. Tlpw paspHeiiuieM yBeIUTCHUE
oOoporoBoit  Koumenrpanun HabIogaeTca o0pasoBAHMC CILIONINOTO
ClIOA KI€TOK € MITOTOCJAOMHBLIME Y4ACTKAMUE.

Wsydyana 3aBECEMOCTb HpoABICHUsA «3epKaibroro» 11110 or komu-
9eCTBA KIAETOK B MOHOCIOE, OJIHY W3 KJACTOTHBX KYIBTYDP C NJAOTHRIM
WK PAa3PCHKELUUBIM MOUOCA0EM (B 3aBHCHMOCTH OT YC;OBHA OUBITA)
HOABCPTaNU BO3CHCTBHIO SKCTPCMAIBIIOrO arcnra, Apyrasa cay:mKuiaa
JAeTCKTOPOM HM3iydelms, OTPAKAMIEeTo IMTONATHUYECKIe HW3MCHCHHI,
BOBIMKAIOWIE B HOPAKCHHHX KIOTKAX — «3CPKAABIAA» KyAbTYpa.
JKCTPEMAIBHLIM ATEeUTOM NPUMEHSIN ABYXJOPHUCTYIO PTYTh B KO-
menTpalMm 5 MEr/MI B yiabTpadmoseToBoe o6aydeHHe (DKCIIOZMIAA
40—45 ¢; aayma BYDB-30, paccroamme 0,5 ).

Toxeuueckan J103a cyJdeMnl Beiaejcrpue OJMOKaZH KHXATEIBHMX
$epMeIITOB NPHUBOJAAT K rubeId KieTOK KYIbTYpht TKamu. PassmBa-
ercsl [ATONATHYCCKAN DPPEKT, KOTOPHil BHIPAIKACTCH B JIC3MHTCTPA-
OEU MOHOCJI0f, 3ePIUCTOH W BARYOJBIOR HucTPOYUM KICTOK M Ka-
puonnxuose. Ilpornecc samBepmactess rufesibio BCCIO MOHOCHOA.

Tlpu peiicrBun cySuaeranbiioin josur Y D-obnyuenmsa (40—45 c)
rufesb MM BRUKWBaIME WIETOK OOHApPYMKHBAeTCA He Cpasy, a B OT-
nacienHbie oT oGayseHms cpoku. [lpempue gem morubnyrh, KIETKH
yCIeBaloT HECKOJABKO pas pPAas3fCIHTHCA, 3aTeM JUIATEIHHOEe BPeMA
He [eIATes W, Haromel[, mormbalor [CamoiizoBa, 19671, Lluronaruye-
cemil aPdeKT B JaHHOM CyyaC Bbipaskaercs B JACKOMILTCKCAIIUE
KJICTOUMOTO 1IacTa, HAJAWYMH NMAKHOTWIECKUX WMSMEIeHWi M jJereHe-
PEPOBAHIILIX KJACTOK.

WcenegoBannsa CONPOBMKAAAUCH HCCKONBKNMI KOHTPOJAMU.

1. Howrtpoas Ha Hanmdde (3EPHAILIIOTO» IUTONMATUIECKOTO bd-
derta HpU ONTUMANBIEX YCITOBUAX: KOIICHTPAIUA 3aceRaeMoi
cycneusuu Jusi ofpasoBaHUA MOHOCAOA-UIIYRTOPA W MOLOCHOA-
merckTopa paBmasach 80 Teic. KiaeToxk B 1 Mi THTATeNBLON Cpenbl. -

2. WouTpons Ha BHIABICHAE CIONTAHHON ereHEPANUN B KJICTOY-
HbIX KYJIbTYPaX; He3apasKCHUEC KIETOUnbic KYJIBTYPH C paspesKeH-
HpIM B IJAOTHHM MOHMOCJI0€M MONTHPOBAJIIM IOHAapHo W LOMCINAJIH
B TCPMOCTAT BMECTe C OHHTIBIME, yepes 48 9 CTeKJIa-DOMJIOMKKE OK-
pamusald ¥ DPOCMaTpPHBaIA Ma Halmdue HecHeIMPHIeCcKON COOHTAII-
HOM jeTrellcpaliud.

3. Kpome Toro, npoBoAMICA KOHTPOIB YCHOBHIL ombiTa, KOTrAa
BMCCTO KBApPICBOW NOJJIOMKKHE WCHOJL30BaJX MPOCTOC CTERIO.

Hanwume «zeprampHoro» muTomarmueckoro dsdderra onmpefesany
IO OTHOIICNNIO YHCIQ HOTHOIIAX KIETOK K YmCAY BCEX KJIETOK M II0
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Ta6annga 33

IIpousnenite grenomena JIMB mem;y Kierounoii Kymnb-

TYPOW-MBIYKTOPOM € pa3pe;ReHNbIM MOHOCTOeM, HO-

PASKEHHBIM JKCTPEMANLHBIM areHTOM, W KyibLTypoii-
AETeKTOpOM ¢ TUWIOTHBIM MOHOCHOeM

™HCI0 OCTABICHHLIX OLIBITOR
BKCTpeMATbHBI areHt C «3ep- | Ges «3ep-
BCe1o KacbHbIM» | KASIBHOT O»
L1119 rna
YD-00nyacune 54 5 4
CyneMa . 56 14 42
Bea DKCTPEeMAILHOTO
aredTa 56 0 56

TEODY MOpQONOTAYecKNX W3MeHeHHH HOCAC ABYXCYTOMNOTO OHTHie-
CKOTO KOHTaKTa KYJIbTYP.

Jlas WcclIeRoBAaHUA NPOABIEHHEA «3CPKATBEOTOY HETOIATHYCCKOTO
apperTa B cucTeMe JBYX THKAHCBHIX KYJABTYp B 3aBUCHMOCTH OT KO-
A@YeCTBA KJIGTOR B MOHOCJA0€ UPOBCACHO ABE CEpMH JKCIICPUMENTOB,
B KOTOpHX oHpefenena dPQPeKTHEBHOCTS TPOABICHHSA «3CPRATIHHOTO»
OHUTONATATECKOro 2hPEKTa PN MCIHONH3OBAHAR B KA4CCTBe HITYKTOpa
RIeTOYHON KYJBTYPH C Pa3peiKCHEBIM MOHOCIOCM, a B KadeCTBe
HeTeKTOpa — KYJNBTYpPHL € TLIOTHBIM MolockaoeM (Tafa. 33).

HcciegoBana crenenb mpospiacnusa «sepkaisuoro» 119 npm uc-
NOJH30BaHAY B KA9CCTBE HHYYKTOPA KYISTYPH € INIOTHLIM MOHOCIOEM.
JerekTopoM H3nyueHns B JAHHOM Caydae CIYKWIa He3apasKeHHas
KYJIBTYpa ¢ paspemRelHbM onocioeM (tabi. 34).

B vepBom cayuae (cm. tadia. 33) KieroaHasm KyJibTypa ¢ paspesker-
HEIM MOHOCJIOEM, 3apajKeHHas 3HCTPCMaJbUKM areHTOM, ABIAIACH
ACTOYHAKOM M3BJIYICHWMA, HETCKTOPOM HTOTO WIAY4eHHWS CIY;KAIA
MHTAKTHASA roMO;IOTHIHAS KyasTypa C HJIOTHHM MouocioeM. B Kier-
Kax TaKofl Ky:bTyphi, HMelomefl ¢ NOpa/KCHHON KYyabTypoil OnTmde-
CKHil KOHTAKT, «3epKajbupily LiuTomaTHuyeckuit sdderr Habroganxn

TabGaumnma 34

IIponmaenue penomena M B meniny KieTounoii KyabTy-

Poii-UHIYKTOPOM ¢ ILIOTHBIM MOHOCI0€M, IIOPaKEHMbIM

DKCTPeMaAbHLIM ATEHTOM, M KyJbTYpoii-eTeKTopoM
€ paspesKeHHBIM MOHO CiloeM

Ynciio 1oCTAaBICHIBIX OIBITOB

JKCTPeMANBHLIS areHT ¢ «3ep- | Oes «asep-
BCErO | KAIBbHLIM» | KaIbHOTOY
oI e

Y@-o6ayuenne 54 29 25
Cynema 57 32 25
Des AKCTPEMANBHOTO

areara 56 0 56
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B 17% caywaer (w3 110 mocrasmenmuix sxcncpmmentos — B 19).
Bo BIOPOM  Ciydae (ear. ralir. 34) upH onTHYECKOM KOITAKTe
KIeTOUT O RYJ/JBTYPbI C IJOTHLIM MOHOCTOCM, HOpameIIHOH 3HcheMd—
JABHBIM areuToM M HMHTAKTHOI TOMOIOTHYHONE KYyNbTYpOii-TeTeKTo-
POM € PA3PLIRENUBIM MOHOCAOCM, B TIocHeqHell PasBUBaeTCA (3ePKAJb-
i HI1D B 55% caydaes (m3 110 mocraBiienuwmIx JKCHEPUMENTOB
«epraasumin 11119 wabmojaim 8 61 skcmepmyenre).

Ilpr mposemenm KoHTpOXNA Ta Haaugue «sepraiabioros I111D
OPH ONTUMAJIBHEX YCIOBUAX (MOHOCIOU-HHIYKTOP M MOHOCIOH-Ze-
TEKTOP OIMNAKOBH) «3epRaavuniity [IT1D wabmaopaerca B 72—80%
CITydaeB.

IpoBexelipie SKCIepUMEHTII HOKAZANY, YTO B Pa3BHTHY (3€PKAD-
HOTO» HuTOnatudeckoro ddderrta 60IABIIYIO POAL UrPAET KOJIUICCTBO
TOPAKEUHBIX KJETOK, MCIYCKAIOIMX M3JYdcHUe, U KOJIHYCCTBO K.IG-
TOK, BOCHPUHKMAIOMUX 9TO U3:A yUeHHE: yer 50.1bITe MoPaKeHIbIX Kile-
TOK, MCLYCKAIONIUX H3JyYeHHe, TeM ddderTnBHeidl BocIpON3BOTHTCH
«wepKaasipiiiy 11110, Tlo-Bummaomy, ;a8 passuTug «3epRAIBHOTO»
19 neobxoamya meKoTopasi 1OPOTOBas UITEHCHBIOCTD HAJ yUYCHHA,

«3epraapilasgy KYJbTypa € Pa3perKeHHLIM MOHOCJI0eM MeHee ye-
TOUYMBA K H3JIYUYCHIIO OT ICPBUYHO NMOPAKCHIILX KIETOK, TaK KAK
B Hell KJIeTKH MOHOCIO0S pazobuIentl Mexay CcoGoll, a B VICJBIOM OT-
HOLIIEUHN Ha KKAYIO KJAETKY TAKOH KyJNbTYpPHl NpUXoRMTCH GOIBIIA
1033 W3JyYeHud.

Hueroutras «3epraIbHasgy KYyNbTYPa ¢ HWJAOTHLIM MOHOCIOCM, B KO-
TOPOM KJICeTKH 00pasyioT MPOUHbIE KOHTAKTH, BefeT celsl KaK egaHas
CHCTeMA, I COCTOHHHe KajKmolf KJIeTKM m Momoc.aos Ooldee ycToi-
yppo. Jlannmasg wieTouHasg KyJabTypa mpeiacrasiser cofoit (ymKuEo-
HAdbIl0 eIMIbl KOMIIeKC, B KOTOPOM CBOHCTEA OTACHBHLIX KIETOK
yepenusiores. Orciofia ee YCTOMIMBOCTD OTHOCHTEABIIO JIOGOTO BO3-
HelicTBUs HHAYKTODA.

Paunee HarmMu moKasaso, 410 UpH BHeCCHWH B KyJAbTypy TKanu
HaTOTeHHor0 BHpPYCAa B KyJbType, HaxoqdMgeiicss ¢ 1mepBoil TOJBKO
B OUTHYECKOM KOHTAKTE, PASBUBACTCH «3CPHANBLHLIL MUTODATAICCKII
sdperr, xapakrepunii gus 1[I1D, o0ycnoBaennoro cooTBeTCTRYIOMKM
BUPYCOM.

WUccaenysa sasucumocTs mnposiBienms «3cpraasmoroy D or
pasiuuiiofl mO3L BUPYCA, MM MCHOJIB30RAJIM LepBMYHO TPUIICHHIH-
BUPOBaNHbIC KIETKA KYPUHOro dMOpUONa M BUPYC KIaCCHICCKOH Wy ML
ntui B Tutpe oT 10~ mo 10~% u agenoBmpyc 5-ro Tuma B Tex ke THTpaXx
Ha mepeBrBacMol JuHNM KiIeTok - Hep-2 m mepBUiHO TPUIICHHN3NDOBATi-
HHIX KJICTKAX YeaoBedeckoro sMOpuona. Bupyc Briocuics 8 RaMepy ¢ Bbi-
pociteii_cyTo4HOH KyIbTYPOH KJIETOK B oIpefie/IeHIIOM 3aTaHHOM TATPE.
Ilocne srToro 3apakeHHHE KaMephl COeRMHANHNCHL Dopmapuo ¢ Hesapa-
ARCHHLIMA H IIOMeIaJIUCh B TepMoCTAT Ipd Temnepatype 37,2° Ha 2—
3 cyr. Uepes 2 cyT KaMepH AeMOHTHPOBAIHN, CTeKIa-HOAJMOKKE HOCIIe
QEKCAIMH U OKpAIIUBAHAS BHPANIEHHBIX KJIETOK mofiBepraium Mopdo-
JIOTUY9ECKOMY HCCIeIOBaHUIO.

Bee mccaeponaHEAs ¢ DasaHIHHIME TUTPaMHU YKa3aHHEIX BHEPYCOB
CONPOBOAYAINCE  KOUTPOIBHBLIME DKCIEPMMENTAMH: HapasIeJbHo
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Tabauna 35

3aBuCHMOCTS TposiBIeHUs «3epkaasnoro» 1[HD or TuTpa BUpyca, B3ATOTO
B JKCTIEPHMEHTE, %

Turp BHDPYCA
Bug rraliy Bupye 103 102 | 108 I 10—t et Jpn
K2 FPY 0 10-20 70 70 40—50 20
Hep-2 Ad-5 0 20 73 70 30 20

IIpumevwanmne. Beeronpopeneyo 1o 100 skcmepHMeHTOB ¢ KaKIbIM THTPOM BUpPYCA.

C ONBITHEIMA IapaMu KaMep, ofHA W3 KOTOPHIX 3apasKena BHPYCOM,
B TepMOCTAT IOMEMAJINChL Maphl KaMep, e 3apayKeiiibie BUPYcoM (Fis
BHARJCHAA COONTaHHOR jerenepanun). Ilposoguiocs naccuposaHme
KYJAbTYPaXbHOH JKUAKOCTU M3 3apaKeHHX W 1e3apPaKeHHBIX KaMep:
BHPYC BBLITENSUICH TOJBKO U3 BaPaHEHHHX KaMep, B He3apaKeHHEIX
KaMepaX, KaK B «3epKaJbILiX», TAK M B KONTPOIBHLIX, B TPeX IoCie-
HOBaTeNBHEIX IlacCaykaX BUPYC Ue OOHApYKUBAICH.

Ilpm nocrauoBre peawymm remarraorauanmu (FPV) ¢ ryasry-
PadpHOH JKUKOCTBI0 U3 3apaykeHHOM KaMepsl reMarrIOTHIIMIE
obHapyskennt B tarpe 1 : 40, 1: 80, 1:160. Kynprypansuag mun-
KOCTh M3 He3apaskeHHBIX «3ePKAJBUBIXY KaMeD IOJOKHTEJbHOR peak-
OHA reMarriliOTHHAIAN He flaBasa, IT0 CBHIeTeIbCTRYeT 06 0TCYTCTBUR
BHUpYyCA.

B nepmoit cepum omniTOB ¢ BUPYCAMHE KJIACCHUECKOH TYME ITHI]
u TKaupio KO mocae Buecenns supyca B tarpe 10-! macrymasn panumit
nurTonmaTudeckuii agderr, KoTopuiik WabaloraeTcd HOpH  MacCHBHOIMR
uHdeKnuE B gypcTBATenbHHx Kierxax, 11110 paspumaercs uepes
812 4, «gepranpupiiy IIT1D mpu oToM He ycmeBaeT NMpOSBHTHCA.
B cany stux ke mpuuun npu meciegoBaruu ¢ turpom 10—2 nonoxn-
TenbHbl «3epragbusiiiy 111D noayuen 8 20% cayuaen. Ilpu BEecennn
papyca B tatpe 10~3 m 10—¢, rorma 111D passuBagcs B TedeHMe 2—
3 cyr, «3epranpumiiy 11119 nabmogancs B 70% um Goaee caydaes.
IIpu uccnepopamaax ¢ tarpom supyca 10—° u 10—° IITI3 He Bcerma
HpOABIHETCH B 3apajkeHiioll KaMepe, W B 3aBHCHMOCTH OT DTOTO Ia-
mactT ¥ npouenT npoasmexms Qemomena JIMB. Taras jxke KapTuHa
nabdiofaeTcd NpW MCCICHOBAaHHAX ¢ afcHOBEPYCOM J-ro THIA Ha
tRaugx OIY a Hep-2 (rabia. 33).

Hamm sonygena onmpejesaeHnass Koppeasiiist MesKay 1030if BUpyca,
B3SITOT0 B BKCOEeDHMeHT, CTCHEHBIO BhIpajKeHHocTH BupycHoro 11119
4 9aCTOTOM HONOKHTeNBIOro «3epKaIbHOro» addekra. ¥ cTaHOBICHO,
9TO MAKCHMAJbHEIA NPONEHT MOIOKHTENBUOTO «3¢pPKANBHOTO» 1(UTO-
HaTHYecKoro SPgeKrTa B ONBTAX ¢ BHPYCOM KYDHWHOM TyMel HTHIL
W a@eHOBUPYCA 5-TO THIA MM0JYy4eH HPA BHOCEHWH BAPYCA B KYIBTYDPY
thaHA B Turpe 103 m 10—* DJra KoHIenTpalUs BHpYyCa ONTHMAa;ibHA
OIS U3yYeUMA [UCTAOTHHX MEKKICTOTHLIX RB3aMMoJedicTBHIl, oCY-
HIECTRIAEMHX B CHCTeMe KileTka — Kierka. Ilpm sapamkenum Kietod-
HOM KyJbTyph HEH3KEM TATpoM Bupyca (tarp 10-*—10-%) Bupycnoe
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11119 uposBaseTea e Bo BCeX KaMepaX HHAYKTOPA, W B TO KE BpeMA
B KaMepax ¢ nposasusnmyMes [[IT9 He Bce KieTKH Lopa;KeHE BUPYCOM,
B DTOM CJyyae MHl MMeeM WM OTPUIaTeAbNbid pesynpTar, win c;1abo
TOIOKUTCABHE «3epKanbuptity {119, IMpn _BADAFKCHUU MACCHBHEIMU
N03aMM BHPYCa KJeTOK UIFIYKTOPa KJIETOTIbLE MOHOCI0H ouens GHCTPO
morudaeT: 3jeCh UTPaET PoAL W ToKcudeckuit sddert Bupyca; Hpu
3TOM HM3Iyuenne MM YKTOPa, lla Haul B3TJA[, He ycueBaer cdopMu-
poBarh «sepraapunity I11[) B Kaerkax meTeKTopa, MOdTOMY IpHA
dapaykellmy KaMepnl HHAyKTopa BEpycoM B turpe 10~1 u 10—% maxy-
genue KJIeTOK (MAM YacTh ero) MoyKeT OBITh HeCHeHU(pHYeCKHM
(tTmna  «eKpoOUOTUICCKAX» MM IerPARAIUOHBBIXY Jydeil). Jrum
MO’KHO OGBACHUTH TO, 9YTO NPW UCMOJIB30BAIIAN BUpyca B TaTpe 101
HAMM TIOJY4el OTPULATENBHLI pesyavtar. a B TATpe 10-? — oucHB
HU3KHME TPoleHT TposiBienus «sepraasnoroy 1111 (10—20). 3o
ellle pa3 CBUICTCIABCTRYET O TOM, UTO TPY OIITHMAIBHON 03e DKCTpe-
MaJBbHOTO areurta nposeienue «3epKaanhoroy I111J[ ects pesynwrar
AIUTCIBHOTO M CAOMRION0 JUCTAUTIOrO JeilcTBYs H3TyHelusd DopaskKeH-
HBIX KJICTOK MIL{YKTOPA 1a KICTKU JETCKTOPA U B OHHCLIBACMOM fBJe-
HHU DJCKTPOMALTHTIOIO B3aUMOACHCTBHs KIETOK U3:1Yy4Yelnio HelIb3sl
TNPUNNCATL POJB «UYCKOBOTO» MiIM 3HEPreTUYeCKOTo (GaKropa, Tak
KaK 110 MCHBUICH Mepe COMIMTeNbUO CYLEeCTBOBalHE lipedopampoBali-
HOI FeHOTHUCCROM HPOrpaMMbl TOPAXRCHHA KJATOK PAasTHUTHLINU Blenr-
HEMH BO3ACHCTBUAMMU: BHpYyCOM, ToKcHuyecKummu ¢axropamu, Y-
pd,.U/IdILHQI/I unT. A

st nposiBienus «3epRadnioro» 3(1)(1)01(1(1 TPedyeTest NOCTATOTHO
AOUTEILUBI HepHol KOHTAKTa KyJBTYp jieTeKropa H HHJyKRTopa,
opudes I IUTEIBHOCTD 3aBUCHT OT IIPUPOILL DKCTPEMAIBHOTO arenuTa.
Hanpumep. mas Bupyca Kaaccuueckoit wymnt nray FPV — ie Menee
4y, aura supyca Hoxcaru A-13 — He MeHee 6 u. JTo ¢BBICTEILCTEYeT
0 TOM, YTO DJIEKRTPOMATHMTHOE H3IydYellme KYJAbTYpH HMHIYKTopa
OKAa3LIBAeT JUIATE.IBIOC CHeHu(rMIecKoe BO3jCHCTBHE,  OPralHM3ys
H KOHUTPOJIUPYH IPOHECC ¢3CPRATLHOTO» IOPAKeHHUS KIeTOK KYJIBTYpPhi-
ZeTeRTopa.

3aBUCHMOCTD LPOABIACHAA «3CPKaNblioroy ddderTa OT JI03bl DKC-
TPeMaIbITOTO areHTa M CoOTHoNIeHus «Bmoracchh» HMHAYKTOpPA U fe-
TEKTOpa I03B0JIAeT LPECTABUTH [Ba KJACTOUYIIBIX MOHOCJIO0H (C aBTo-
HOMIILIM jKH3Heo0eciiededeM, HO MMEIOHIEX ONTHYECKHN KOHTAKT
Yepe3 CHAIOASAHLIC MIN KBapIieBble «OKOIIKMY) KaK B3auMoeiieTByomue
CHCTCMbl HCTOTUHMKOB DJeKTPOMATHUTHOIO M3jiydenua (Ky.bTypa-
HHIYKTOP) W TMPUEMIHKOB ero (KyJabTypa-JIeTeKTOop).

Henoassopanue GHOMOraYecKoro jieTeKTOpa H3aydYeHHs K/eTOK
O03BOJIACT pellfath BOOPOCH 0 Omosiormyeckoit spdexTUBHOCTH, CHe-
MUQATIOCTA, YHUBEPCANIBHOCTA W3ydacMOro HBJICHMH AMCTAHTHRIX
MEFKKICTOUILIX B3aMMoTeHeTBrE, [[Jis KOJNUYeCTBCHEOIO NCCTeT0BaHU
deHoOMeHa, T. ¢. A TOro yTOOH ONpefeuTh, XOTA Obl IPUOIU3HTEILHO,
WHTEHCUBLHOCTL W CHEKTPAJBHEI COCTAB HBJIYYeHUH, HEODXOTUMO
IpuMeHeHne (U3NIECKHX CHOCOGOB OOHapyMHeums wuanaysenns Owmo-
cHCTEM.
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Eme B 30-x ropax mamero croderus B. Jleuemkun [Lepeschkin,
19331 coobmun o ToM, 4TO UM 0GHADPYHEHO 09eHb cIafoe M3TyYenne
B 06sacTl yaAbTpaduoiera, KOTOpoe OH OTKPHLI, HPAMEHSS CHelHATb-
Hele OTONIACTUIKYA ¢ LUM3KUM CORCP/KAHHEM KelaTmHa (ILTaCTHUKN
Illymana). HaGmoomasa sacBeTky U DoTeMHEHHE (OTOMATEPHANOB,
OH O0HAPYKMI, YTO OTMHPANUe KICTOK IPHUBOJIMT K BHICBOOOK/IEHTIO
DHCPIUHA, 3aNlacelioll B OMOIOTUYCCKUX CTPYKTYPAX, B BUe M3/ ydels
B yabsTpadmoiaeTonoil obnactnd.

Hanmune mofo6Horo chedeHus mOATBePIKIELIO B ONLITAX C OTMAPA-
IOMUMA TKAHAMY edeHd, MLIIN, HepBoB B padote M. CuTro [H{ypaB-
ae, 1965].

Permcrpanus uanydenns ¢ noMomspio goTorpadutucckoii MIaCTALIKE
CBsI3aHA C HEKOTOPHMM Heyno0CTBaMH HONYYeHHS KOJMIeCTBEHHBIX
pe3ysibTaToB NsMepeHus, 00y CI0BISHHBME HeJANHEHHOM 3aBECHMOCTRIO
‘gucia HPOSIBICINILIX 3CPeH OT OCBCEeHHOCTH (OTOMMIACTHHKA M He-
00X0/IMMOCTBI0 HCHO.IL30BANNA  IONIOAHUTEILHOR aUTapaTyphl IS
H3MePEeHUA CTeHeH: TOYepHelNsl MmMOCaeqHCH.

Ilpunnun meiicTBEA QOTOVTEKTPHUECKNX AETEKTOPOB OCHOBAIl Ha
dotosdderre. B Bugumoir m ynwsrtpaduoaeroBoii o0macTAX cleKxTpa
B OCHOBHOM NPHMeHAIOTCH JeTeKTopbhl ¢ BHemiuM QoToaddeKrTom:
$OTORTEMEHTDI, (OTOVICKTPOLHbIE YMHOMUTEJAN, Ta30HALONHCHHbE
dorooieMenTs (cyeTyuru QOTONOB); PesKke — [ETEKTOPLI C BUYTPCHOMM
doToappeKToM: I0TyHPOBORHUKOBLIe ¢oTo M (oTomapaMeTpuuecKHe
OUOABI.

DoTOITCKTPHYCCKUE [eTeKTOPII MTO3BOMSIOT RENOCPeRCTBCHIO MH3-
MepATh MHTelICHBHOCTh CBCTOBOIO 110TOKX ¥ Jlal0T BO3MOMKHOCTD
aBTOMATHIUPOBATH IPOIECC HUBMEPeHHs.

WenoxssoBamue ¢GoOTODIEMCUTOB ISl PETHCTPALUUA CBEPXCIalmX
CBETOBHIX IIOTOKOB CBH33HO € HEOOXOIMMOCTHIO UPAMEHCHUS IEKTPOH-
HOTO YCWJIATe1s ¢ GonbmuM Kodddunumentor yeuicuua. B oTos cay-
gge UIYMBL LIATPY304HOTO COLPOTHBIIEHWS OrPAlMYABAIOT IOPOroBoe
sHaYeHUE H3MEPHEMOr0 CBETOBOrO HOTOKA, TAK KaK OHHM YCHiAHBa-
I0TCs  DJeKTPOHIBIM YCHNUTEJIcM ¢ OoJabIIAM  KOIOPUIECHTOM
ycuieHns. red .
pw IlepBric ymauuble LOUKTKH 00HApY:KeHHs H3JAYYeHHUS KICTOK
MeTofoM QoTorTeKTpuueckoro ddpderta upeampuuAts B. Paepckunm
IRaiewsky, 19311, koTopmii TpmMenw:I BUFOU3MEHENHHH CUCTYHK
Tefirepa — Mwmnepa [Fischer, 1979]. Ha ocHoBaumm cBomx pesy-
abTaToB B. Paepeknit oellMBaeT UHTeNCHBIOCTS U3J y4elHsl OM000HOK-
TOB (KOpeWKHA JiyKa, KapumioMa Mpimu) npubiansmreisio B 10-10—
10—® spr/emt-c, wro coorsercrsyer 100—200 kBamram. Torma e,
ncHoab3yd anadormussii anmapar, I M. ®@pank u C. @. Poguonos
peructpupoBaiuy go 10® KBauTOR DIEKTPOMATHHUTHOrO W3JIyYeHAS
6moo6merros. B To :xe npema 1'. Baprom (1937) u M. B. Quiunnorsim
(1937) B psne cinyvaeB HmonydeH oTpuitaTeNbHEIE dhderT. U nee ke,
OPHEMCHSHA CYCTYHKHE (JOTONOB BLICOKOH TyBCTBATCIBLHOCTH, HCCIEN0-
BaTeaAM YHAJOCh 0OHAPY:KHUTh 04YeHB cjiaboe M3iydeHme OmocucTeMm
[Addubert, 1939; Cpemmnkos, 1955; Xaiikmu, AGaynunm, 1955].
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B 1961 r. H. A. Tpounkum, C. B. Homessinr, M. A. Hatn6auko-
BEIM 3aperucTpHpoBano maaydachue (B ¥ D-obaacTa cmexrpa) Hedoro
Pafa Omodornyeckax o0BOKTOB ¢ HOMOMLIO CYeTHOH MOHU3ALMOHHON
TPYOKH Tuma refirepoBcKoil, cralieHnoll OKONIKOM M3 ONTHYCCKOIO
KBAPI[A W LJaTHHOBLIM (OTOKATOOM, IPU 3TOM HHTEHCUBHOCTH W3-
aygerusn oOnexTa wa 20—60% npesmmasga ypobenb IMmyMa.

Tagonanoauennsie $orodaemenrn (cuerinku (oTOHOB) 1m0 HPHM-
nuny pgeficTBUA THUYCM He OTIMTalorcd OT cdeTawroB leiirepa. Oc-
HOBIbIM 1EFOCTATKOM FeTEKTOPOB TMOoR00IOr0 THOA ABIfSeTCH HU3KAA
HOMeX03alUILEeHHOCTE OT Pa3ps/0B, 00YCJIOBICHHBX HelicToueM KoC-
MUYCCKMX Jy4cHi M [APYTUX MOHUBUPYIOOMX HM3Ay4eHuii, a TaKmKe
caMopaspsIIka B pesyabTaTC TCPMOICKTPOHHOH dMuUCCHH KaTona.
Kpome Toro, onm mamo crabuiabin.

Peasbyasg Bo3MOKHOCTH uU3MepellHs ouenb cjalpX CBETOBLIX
TIOTOKOB CTAJa BO3MOMKHOM TOJIBRO € IosSBACHUEeM (OTOYMHOMHUTE:IEH,
u300perennnx y Hac JI. A, HyGemruam, Kotopuie ¢ TeuenmeM BpeMennd
AOCTHINIT FOCTATOUIIO BLICOKOTO coBepurercrsa |Yeunmr u mp., 1957;
a ap. ). Yemiacnue goroToka G;1arogapsa BTOPHUIION IMUCCHE M HAJATHE
o0bIMIO ¢ MEHee JeCATH KACKAJOB YCWICHHS JAIOT RO3MOMKHOCTE
HOCTHIHYTH TIOpora uyserBurenbliiocTd Ao 10-13—10-1 gm. Kpome
TOTO, OUM TIPUTO; UL I A3MCPeHNs (hCTPOMEHIOIUXCH TPOHECCOB,
HIysmu warpysodqiioro CONPOTHBIEHAS HCCYLIECTBCUILI, TOCKOABKY
yCUIIeHMe CHIlaia 1IPOMCXONMT BHYTDHM CaMoro mnpuesiimka. I{oag-
guynenr yemrenus MIY gocraraer meauamunt 106—107,

B nozasasiolieM wmcsie COBpeMeHHBIX KoHeTpyKimit DAY npuae-
HSIOT TNOJYHPO3PAtibie KATOIb . HAIBLIENIble HA BUYTPCHHIOO TOp-
MEBYI0 CTOPOHY WUAMHAPAYECKOTO cTeKasHoro Samiouna. CymecTsyer
HEeCKONLKO THIOB (OTOKATOJ0B C pasimyHoll cleKTpaibioll 4yRCTBRA-
TeIBIIOCTLIO, HAIPUAED: CYPbMIIO-IIC3MEeBLI KaToji (CHeKTpaabias
gyserBuresiniioets 200 - 630 ma; max 250 MM; KBaHTOBHIA BEIXOR
20%, uyscrBureasnocts 30—100 pa/ms); Katol TDOKpPHT BHCMYT-
KUCIHOPOA-CYPBMAHO-Ie3HEM; ero CHeKTPaJdbHas WyBCTBATCIbHOCTD
300 = 730 ua; wBanTOBLIT BHIXOJ TOPa3/lo HUMKE; YYBCTBHTEABHOCTH
dorooacatenta 10—60 pa/iM; IesmeBblii KaToH, KBaNTOBLIA BHIXOJ
KOTOPOTr0 MMECT CaMoe HM3KOe 3HAUCHHME, CLHeKTPAIbHAH 4YBCTRUTEE-
gocts 3501200 uM, uyBCTBETEIBHOCTH (oTovementa 10—60
pa/am m mp. : :

Oxuuy @3 GaKTOpoB, OTPHLATENBHO BANAIOMMX Ha PCTUCTPAT{UIO
cBepxcaa0LIX CBETOBLIX IOTOKOB, ABIAercd Hamuaue y D3V Ttemuo-
BOrO TOKA, OCHOBLO# BRIaX B KOTOPLIl BHOCHT TEPMOIMHUCCHS KaTONA,
HODTOMY I CHIKEHHUA DTOT0 TOKA NPHMCHHAIOT CHeIfHAIbHEE CUCTeME
oxnaxenns. Onnaro opu paboTe ¢ KUBLIME 00BEKTaMM OXJIarKmeune
e Bcerfia HesecooGpasHo, HOBTOMY 4aCcTO NPUMEHAT pPasIWYHEE
aBTOMaTHYeCKUe yCTPOIICTBA THIA PeBePCHBHEIX CUETYMKOR, BEIIUTAI0-
mine CPefHUA YPOBEHBL (MIyMay M3 CYMMBI «CHTHAJN --ImyM», WIN wuC-
HoNb3yloTed HpeuMymecTReHHO (DIJY ¢ HUSKAM ypoBHEM HIYMOB,

JNeKTPOMATHUTHO® W3 Iy49eHHe, COHPOBOMKAA0OMee MeTabo/Imye-
CKHe MPOICCCh B HOpMe W HAaTOJOTHY, OPOMCXOo[dlue B JKUBOH Kier-
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Ke, mMeeT upesdBsiaiinio maayio natescusiocts — ot 10 go 1000 kpan-
TOB — W 3a7a4a ero HaNeyKHOH, 00BCKTYBHOM PerucTpalium, Bhile.ie-
HHe MO0Je3HOr0 CUrHAJA U3 MacChl CIYYalHBIX ABJIEHHMHA, ¢ TexHUYe-
CKOit TOYKM 3penusA BecbMa CIOKIIA, IO pa3penusa.

B pane pador [DGapewdoiisr, Tomanckuit, 1969; Tapycor, loc-
ko4, 1971; TyposepoB, Maxesos, 1971; u np. | mccaenosatocs Bananme
Pa3IMIHLIX (PAKTOPOB Ha XapaKTep cBepxcaaboro Ms:iy4CHMS pacTH-
TeJIBHBX M JKABOTHMX KiaeTOK. OOBITHI TMOKa3aiu, 9T0 Xapakrep H3-
MeneHUs OOBEKTOB I11OCTe BO3JeficTBHS pPasJHYHHLIX (AKTOPOB OKa-
sases Gosiee wim Meliee 0HOOOPABHRIM, M €r0 MOKHO CBECTH K TpeM
gopyaM KulleTHYeCKUX KPHUBHIX, KOTOphbIC HpuBemelisi B paoTax
Mamezosa (1970).

ITanboxee wacro, cpasy moc.e BosmeiicTBUsL Ha KICTKY, 11aGaio-
HaeTCHA Pe3Kroe yBeJduwdende MUTCHCABIOCTA M3JAYISHU 10 MaKCHMyMa
U CPABHUTeNBIO Mejsieliioe chiuKenme. BECOTa HMKa W CKOpOCTD
cTaja KPUBOiA 3aBUCAT OT XapaKTepa pasjpaxureis u jossl. Taxue
M3Melenus BBI3LIBAIOT OOJBIMUHCTRO UCLI0LIOBAHILIX U3HYCCKUX (aK-
TOPOB, HAaPKOTMKHM, ACTEPIelThl, OPranuyeckue PacTBOPUTEIM W APY-
rue NOBPEKJAAIOIHAE AreHTHL

Bropas gopsa uposiBienns cBeTOBOR peakIMU KIeTKU Ha pasjpa-
JKeTIHCe XapaKTepusyeTcs Me[IellibIM HapacTaliieM MITeHCHBIOCTH,
a 3aTeM MeTeHHHM cHukeHucM ee. 11 oroit rpynue gakropos otio-
CATCH HU3KOMOJEKYJIAPHBE caxapa, HEeKOTOPBIe KPacuTedd U 0CMO-
THYIECKOE [aBIeHue.

W nHakoien. tperhda Qopua cBeToBOR peaRuyMH XapaKTepu3yeTCs
CHIKeHHeM cBeucHUS 0OuoodberTa. Tarmm pAelictsumeM ofdamalor
COJTA  TH;KEILIX MeTAAIOB, MeTaboau4ecKue WHIUGHTOPLI W SH,
AHTHOKCHANTH M HeKoTopbie npyrue semecrsa [Masegos, 19701

Ilpn wnccacmoBanmm XeMUAIOMANCCHEHIMH O3UMLIX 3;1aKOB, 3a-
PAIKCHIIBIX BAPYCOM, OTMEYCIO 3ameTioe ociaalJeHHe MHTEHCUBHOCTH
o0 CpaBlen#io ¢ Kourpoapuninm ompitamu. llambosee womTpacTia
BTA 3aBUCHMOCTB 1a NO3TUUX CTafuAX pa3BuTus pacreuus [J[yGo-
Hocos u mp., 19711

CieayeT oTMETUTH. 9UTO TIPUBEHCHHBIC XapaKTcpHsie QOPMLI W3-
MeHelnsi cBedenuss OMOCUCTEM 1IPH HeHCTBUM PA3TUTHLIX Pazjpasku-
Tesedt e SBIAIOTCH CTPOro cNeld(UIeCKAME HO OTHOHICHNIO K OHpe-
HCleHIThIM pasjapamuTesass. J[1A ojoro @ TOTO ;Ke pasipakHTel]d
B 3aBUCHMOCTH OT A03bI 4 [JIUTENLHOCTH fAefictBug GopMa oTBeTHOM
PCAKIIN CBCUCHMA KIETOK MOYKeT MeIATHCH.

Bruro maiizeno [Mayenos, 1970, 1971; u gp. 1, uTo namenenue nn-
TETUCHBHOCTH OMOXEMUIOMUHECLCHT(HA IPAMO LPOHOPIAOHATBHO 1036
aeicTBylomero GaxTopa jio0 TeX LOp, loKa 9TA 032 He CTalieT KPUTH-
9eCKOM JTA JKUBHENeATeNBIOCTA OP FaHA3MA, B DTOM CJIYHYae HACTyHaeT
pesKoe u3MeHeHUWE WHTCHCHBHOCTH CBEYCHHA.

Hamu ucciemoBamus Ky:pTYpBsI TKaHH, 3apasiellliol BEpycamu,
¢ HOMOMBI0 (OTOBIEKTPONHOr0 YMHOMKHTOHAS IPECHefoBaiu Ielhb
BHABICHNS KUIETHICCKHX 3aKOHOMepiocTedl BieKTpOMATHMTHOrO W3-
AyYeOus CUCTCMH BHpPYC — KieTKa, KOTOPHEe, BO3MOMKIO, MOTJIH 0K
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00BSICHNTD HTAHOCTH PAIBUTHA «3ePKATBIOTOY IATONATATECKOTO
adderTa.

Hac mutepecoBad Bompoc 0 Tom, Kakyio HHGOpMaliio B BHE
BHCKTPOMATHUTIIOTO MINTYYCHUS OT RIETOYHOTO MOTOCI0H, NITYKTOPA,
DOPasiteHHOTO HKCTPeMAJIBHLIM arentoM (pasamulitic BUAB BAPYCOB),
mOJAYYaloT KJIeTKHM JAeTeKTopa. Duiia npepnpuuaTa HOULITKA 3ape-
IHCTPUPOBATH JICKTPOMArHHTHOC M3IydeHHe OT KJICTOK WHIYKTOPA
¢ TOMOIMBIO PU3NTECKOTO JeTeKTopa (OTOIIEKTPOHHOTO YMHO;KUTEN.
s storo msl nenonssosaxu MIY-39 co cnekTpanpHOil TYyBCTBUTENB-
HOCTBIO B jmanasome 220—650 mEM (max 390 uM) ¥ Katoamno#i gwym-
creuTe;1procThio 710 pa/am. TepiyocraTmpoBalniyo KiOBeTY IMOMEIaIn
Ha paccroanna 1 cM ot goToraTona. BuiiedcHue mosesmoro curHama
13 HOCTOPOHHUX IIYMOB OPOBOAWIOCH LyTeM IpephiBAHUSA CBETOBOrO
IOTOKa ¥ CHHXDOINOro BLYMTAImA miyMa. Pasuocts l[(curmam -+
-4 mym)—(mym)|, paBHasg YUCTOMY CUrHaJNy, PErHCTPUPOBAIACH
caMonAmymuM npudopom.

[laHHple W3Mepeuud cTatTUCTAYeCKHd oOpabarmiBasm, omperenss
TPAITHIH  AOBePUTENBHHX WHTEPBAJIOB. BHUIM IOCTPOEHB KPUBLIE
W3MOIeHHS WHTCIICHBIIOCTH W3IYTeHHUSA I KAKAOTO DKCIEPUMENTa.
3aTeM cTpomiIuch yepejHeninie Tpaduxyu (Mo 5 3KcLEpPMMEHTaM)
AN KQKOr0 TANa KYJIBTYP H BHPYCOB.

Jlag ydeTa cHONTAHIIOro M3MyYeHUS YCTAUOBKYM M Cpefbi, B KOTO-
poii TMAXONHWAMCH KiIeTKH, Uepef HAYANOM KUKIOIO DKCHEPUMEHTa
perucTpmpoBanm m3anydenne cpessl 199, 4TO CAYKHMIO KOUTpoIeM
MHTEHCUBHOCTH (oiia,

Jig  [poBefeHusi HKCUHEPHMEHTOB HCHONBIOBAIW TEpBUYHLIE
KYJIBTYPH TKRAaHE — (ubpobaacTHl SMOpHOHA YelNoBeKa W KYPHHHBIX
MODHOHOB W TepeBUBaeMas JUHMA L-KIeTKH MuHIMHHX $ubpo-
bnactos. Tranmp BipallNBaJach B BuAe MOHOCIOH B CTeKIAINLIX
MaTpacax.

3a 40 mMuH g0 UpoBemeHUSa HKCLHEPHMEHTA POCTOBAs Cpejla CJAUBa-
JaCh M KJIETOUMLIA MOHOCIO# CHHMaJcH CO CTEK/a PacTBOPOM Bep-
cena. OOpasylomasics cyclieH3ms IeHTpHYrupoBatIach, 3aTeM
KIeTKE pasbasaaaucek cpenoi 199 no konmentpaimn 1,5—2 mum./Mi.
Vccnenosann suHuu KieToK, UYBCTBHTeJbIIbC W HETYBCTBUTEILHEIC
K 9YKCTPOMAJIBHOMY arefry.

B ragecrBe DRCTPEMaJIBHHIX aredTOR MCIOJB30BAJNHN AAEHOBUPYCH!
(troer 5 m 23), alanTHPOBANUKE COOTBETCTBETIHO K L-KileTKaM u Ky-
asType M3Y, a Tamme BEpPYC KiIaccuuecKoil IyMpl OTHI{, agalTHpoO-
BaaHnit ¥ HJ. Sapajenune mpomsBonmiock IeLOCPEICTBEHIIO0 B Kio-
BeTe KBamTOMeTpa: coemuusiics 1 Ma cycueHsnu, comepmameit 1,5—
2 mim. Kiaetok m 1 »u cpeust 199, ¢ Bupycoy B Turpe 10-% Permerpa-
nusg WM3NYIeHHS Haduiajack depes 1—2 MuUO mocie 3sapasKeHHs.
Bes moproToBKa K OmNMTY IIia B sareMieniioii Komuarte. Ilapam-
JIelbHO CTaBWICH OMOJOrAYeCKMiE KoHTPOJL Ha PasBUTHe BHPYCa
B KIeTouHo#t KyJabType B wanike Happens, KOTOPEI HpocMaTpUBAICA
B dachl KBaHTOMETPUW HA IPOABIeHWe LATOHATAYeCKOro SdderTa
KAK C YYBCTBUTEJBHBIMH, TaK M C HCYYBCTBUTEJIHLHBIMU KISTOTHHIMH
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Puc. 3. MaveHenne HOTCHCHBHOCTH W3IYUeHIA CHCTeMEl BApPYyC —

WICTKAL

1 — KyJIbTypa KYPUHBIX OMOpPWOHOB, BapaweCliHHIX BUPYCOM KJIaccHdecKoml

YYMBl IIPHI, 2 — Kyaprypa dubpodaacroB smOpHoHa JeNOBeKa, BapakeHHad

aneHoBHPycoM 23-ro Timia; 3 — KYJIbTypa Mumadeix ¢pubpobracTon, 3apareH-
HaA ameHOBUPYCOM H-ro THHa, 4 — ypoBenb ¢oHa.

JWHAAMHY, 3a8PasKeHIILIMA BEPYCOM KIaCCHTECKOI TyMbl IITHI[ U afeHo-
sapycom (Tunst 5 u 23). OAnoBpeMeNo NPOBOJWINCH 3KCIHEPUMEHTH
o HoJaydweHMio «3eprajibHoroy [[IT9 B wKamepax Ouoaormuccroro
HeTeRTOpa. -

B pesy.srate permcrpaiuy 5A€KTPOMATHUTHOTO M3IAYYEIAS TyB-
CTBUTENBHBIX KJIETOK, 3apaykeHinx Bupycom FPV uianm ajeHoBuUpycoM
(ranmsr 5, 23), Mp MO yuUMIAN XapaKTepHOoe U3MEIEHNe MHTeHCHBHOCTH
URJIYdeHUs CHCTEMLI BHPYC — KJIETKa, KOTopoe IpeiCraBieno Ha
yepenHenHsx rpafMKax QA KasKAOTO BHJIa Ky:ibTyp THIA BHPYCOB
(pme. 3).

B oumTax e ¢ HETYBCTBUTC/LHOW K BHPYCY KIACCHICCKOHR
gymer ntuan, (FPV) wiaerounmofn aumnuedt smumusanx — $udpobiacToB
XapaKTep M3MeHeHWS WNTEHCHBHOCTH H3NY4YeHUsH, C JOCTOBEPHOCTBIO
95%, He orTiMUYaeTCH OT HW3NYIEHUHA, PETHCTPHPYCMOTO OT IWHHHU
L-xneToK, He 3apaskellbIX BUpPYCOM, B3ATOH HaMu B KadcCTBe KOHT-
poas (pue. 4). :

B xoHTposmpuo# cepum SKCIEPHMEHTOB DETHCTPUPOBANH NI YHO-
uue cpean 199, cogepskameit Bupye; cpena 199 Ges mupyca; mycras
ynrcTasi KIOBeTa KBAHTOMeTpa W B3BeCh KiIeTOK Oes BHpyca. Bagsech
KJIETOK M3JyYaeT KBAUTH DJEKTPOMAIHUTHOIO IOJH, HHTEHCHBIOCTH
KOTOPHX MOHOTOINO yOmBaeT B 2—3 pasa. 3aperucTpupoBaHiioe A3-
MeHeHue WHTeICABHOCTH W3;1yYeHHSA KaKFEOro BUAa KYJIbTYp Hped-
CTaBJIeHO Ha pHC. d. '

WnuTeHcHBHOCTH M3AydYenns cyclensuum Bupycos cpennt 199 m Kio-
BeTH He M3MeHAnach B Tedenue 10—12 9 m Bapsuposasa oT OHHTA
K ompity ot 5 mo 20 mmm/c. 9To 3HaYcHHe paccMATpPHRAaJOCh HaMmd
Kak ¢oH. .

Wntencnsrocts maayuenus B KOHTPONBHOE TpyHmme HECKOJIBKO
U3MEHAJACh OT OIBITA K ONHITY, HO CYyllecTBennoro ommaus 3a 6—10
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Puc. 4. HameHeHHE THTEHCHBROCTH M3MYTeHAA KYJABTY PH MOIIFTHBIX
. ¢ubpolaacron, coSAUHEEHLIX ¢ BUPYcom FPV (supyc B 910il Kyidb-
Type He Da3MHOIKACTCH).

perucTpanum He mabnlofajoch. INs Becex meCIeHOBAHHMX KYIBTYD
XapaKTCpHo MOHOTOHHOE  yORBaHHe MHITCHCUBHOCTH U3JYYeHuUs
KJIeTOK,

Wanywerne cycleH3auu KJIETOK, 3apajkeHHHX UYYBCTBHTENBHEM
K HHM BHEPYCOM, UMeeT APKO BHPAMKEHHBIA XapaKTep: B TeueHHe ICp-
BuX 40—60 MEI KOUTAKTHPOBAHUS KAETOK ¢ BMDYCOM HITEHCUBHOCTD
manywerua Ha 100—4009% Bmme, 4eM y HesapameHHHX KIETOK;
B Hagajie 9TOro IlepHOfa HAGIIONAETCS Ro3pacTalde WHTEHCABHOCTH,
a B KOHIe — Pe3Kuii cmaj o YPOBHA QoHa; 3aTeM CIAe/(yeT «TeMHOBOM)
mepuon: 1,5—3 U HATCHCHBHOCTD HMEET MUIMMaJbLoe 3HaYCHHE,
OGnuskoe K yposmio doHa; 3aTeM WHTEHCHBHOCTL BHOBhH BO3pacTaer,
KaK TIpaBWJIO, TIpeBHNIad TepBoHauayipHoe 3HaucHme B 2—3 pasa;
7 B TedeHue cilefylomuX 2—6 @ perucTpupyeTes 3IEKTPOMATHHTHOE
u3Iydenne 3HAYUTEIHHOW WMHTCHCHBHOCTH.

HerpynHo 3aMeTHTh, 4YTO BPEMEHHOH XOJ KPHBO U3ITyYeHHS
cHCTeMbl BAPYC — KJIeTKa B O0IIEX depTaX, HOBTOPAIOMUXCS BO BCeX
OTILITAX, JOCTATOYHO TOYHO OTPAKAET HTAIE B3aHMomelicTsusa BUpyca
¢ KuIeTKol: Iepmopn ancopbmum ® npommkuoBeumsa (40—60 wmumm);
aatenTHLA nepuon (1,0—3 9) m pempomyrimio BEpYCHON TACTHIHL

)

T T T T T T T >
2 4 6 Bpems, 4

HmeHCwu8HOCMD, Ortir. e0.

‘

Puc. 5. Vl3MeHeAHe MHTEHCHBHOCTH H3AYICHAA KIACTOK.

1 — ®ygeTypa XRypunbhix ¢uGpobracron; 2 —~ KyapTypa (uépobracToB
sMOpuOHA YenoBeKa; 3 — HepeBUBaeMasd KYJbTyDa MBIUMHEX ¢ubpobia~
cron; 4 — ypoBenb ¢oma (cpega 199),
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Puc. 6. CpapueHiie CBCTOCYMMb WAJTYTCHISA CHCTCMbY BHPYC — KJICTKAa W HOP-
MAJBLHOIL KYyJALTYPH THaHH.

a — mMpimunsle  GuGpobrnacTsl; 6 — $uGpobracTH aMOPHONA  HeIOBEKA; 6 — KYpPUHBIE
ubpotIacTsr,

Oco0nift mHTEpee HpeACTaB;IACT COOTBETCTBUE pa3iugyuil B 3TAX Bpe-
MeNHbBIX MITepBajax 1A pasimulibix Bupycos: vy PHH-comepsameru
BEpYCa COOTBETCTReHHO Bee Hepuoint B 1,0—2 pasa wopode, wem
y HHI-cojepsmamux afenoBupycos, u KpUBas UBNYUeHAs KyIbTypH
K3, sapaskenmoit BupycoM, anaJoruuyuo «cmata» B 1,5—2 pasa mo
CPaBHEHHI0 C© KpUBBIMEM HaIyuenmsa KynsTyps (DIU, sapaxernHod
Ad-23, m Kyaprypu Z-KieTok, 3apamenuoit Ad-5, ¢ gpyroi cropolrn,
MUHIMAJABIIOe BpeMsi TIPOSBICHUSM «3epRajiblioron ddderra pias ONbL-
ToB ¢ BupycoM FPV — 4 4, a pag aieHOBUPYCOB — 6 4 MOMKHO
O00'BICHUTH TeM, ITO MHTCHCHBIOCTH M3TYUEHHMS 34 COOTReTCTBYIOMEE
BpeMsT 3aBCOMO AOCTUTACT MAKCHMAJIBHOrO 3HAYCHHA.

ITpuuen nHTerpaibiiafd MHTETCUBHOCTH MIIYUYCHTIH ((CBETOCYM-
Ma») CHCTEMBI BUPYC — KJIeTKa B HECKOJDLKO Pa3 BHIIE MHTErpasdblioi
UHTENCUBHOCTH H3JTYYeHHS Ie3apaKeNIbX KJIeTOK WM KJIeTOK, 3a-
PaKEHHBIX WETYBCTBUTCIBHBIM K HEHM Bupycom (puc. 6).

OueBufto, 2To y/OBIeTBOPHUTEAbHO 0fBscHHeT, HoueMy moj mefi-
CTBHEM uL3Jdydenus WHOUOUPOBAHILIX KJIETOK B HalliX MONCIAX
IPA UCHOJAH30BaBHH OHOJIOTUYECKTX HeTeKTOPOB IOABIMETCS <«3€ep-
raasupin 11119, a me wmaoGopor,— H3IyuenMe «370pPOBBIX» KJIETOK
yrHeTaeT pPasBUTHE BHpPYCa.

Onncaunasg gopMa yepemieHHbB X KPUBHX WHTCHCHBHOCTY BJICKTPO-
MACUATHOrO H3JYYEHHA CHCTEMH BHPYC — KJIETKA, TO-BHAUMOMY,
OTPAKACT BAKOHOMEPIOCTH B3aWMOJEHCTBUA BUPYCA C YYBCTBUTEIh-
Holl kierkoil. Koppeasnusl MiuTeJbHOCTH Pa3NHIHLIX $a3 uaiydeHns
¢ THIOM BHPYCA IO3BOJHET CYAUTE O cHenuduKe 3IMeKTPOMarHuTHOIO
u3nydeHud KJETOK, HaXONAU[UXCH B DKCTPEMAJBIOM COCTOANMN —
9TO CTAHOBUTCS OYEBMAIILIM ITPU CPABHEHWUW KPUBLIX HBIYUYEHHMS KaiK-
moro omoita. 1lpu Golee miMTeAbHOE PErnCTPAIIMY W3IYUCeHUA KICTOK,
3apasKeHULIX afcHormpycoM S-ro Tuma, mw DIY, sapamennmx Ad-
23, monyuewo moBTOpenue OMWCAHHBIX IUKIOB u3IydeHWs (puc. 7).

Taxum 06pasoM, Moy yICHIEE HaMU JAHHHE MO3BOJILIOT HagesiThesd,
9T0 MONY:ISIHOIIIEIe XapaKTePHCTUKH JIEKTPOMATHUTIOTO H3JIyde-
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Puc. 7. HsameHeHHc HHTEHCHBHOCTA

3

§ 70 HATYueHsT KyJIbTY pbl L-KIeTOK, 3a-
Sas PasKeIHLIX 4/ICHOBHPYCOM (UCOCDPe/IICH-
§‘D50 nag KpHupas).

g 30

& 70 T 1 rT T T T T T

10 15Bpems, 4 HAA KIETOK, IOPAMKENHLIX BHADPY-
coM (MW QPYTUM BKCTPEMAasb-
HEBIM aTeHioM), HecyT HI(opMaIno o6 nudeKnuonHOM Iporecce, yupas-
Jagg u o0yciIoBInBag Pa3BUTUE MHEMOTO BHPYCHOTO NOpaykeHHs —
wepraabnoroy L[I19. MomxHo mpegmonoskuTh, UTO MOIYAANAA CHT-
Ha’la MMCET YacTOTHHIIL XapaKTep, T. €. ¢ U3MEHeHHeM COCTOSAHUA Kie-
TOUHOr0 MeTa0onM3Ma MeHAETCA CHCKTPaibULl COCTAB WM3TYYeHMASA
KiaeTku. Ilpepiososkelve o 'BO3MOKHOCTA CIEKTPAIBION MOTYJIANAM
Tem GoJee BEPOsTHO, 4TO GHOJOTHYCCKOE felicTBue obaydeHna ¢ pas-
JARYHBM CHEKTPAJBILIM COCTABOM HMeeT CYIeCTBeHHLEe OTIAUINS.
Hampumep, cser ¢ paunoil Boanst 280 UM W HMHTEHCHBHOCTHIO
10° hv/cyM-¢ yCKOpAT HacTyOjeHHE IIePBOH BOJMLI ITOYKOBAIMEM
B JIPO#UKEBOM KYJBTYpe, CHHXpOHH3upoBalimoil roaonanuem [Ho-
nes, 19651, a obaydyeune cHokycHMpoBaHHLIM AyUOM TelHil-KagMue-
BOTO Jjlazepa MOHOCJIOA KYIbTYDH KACTOK KOKUO-MLUNEYHOH THaHM
smMOpiioda 4eiI0BEeKa IIPUBOIUT K TIOBBIIEHUIO YPOBHA XPOMOCOMHBIX
nepecrpoex [Mocrosnukos, Xoxaos, 1977].

C nmpyroii cropoHH, ewe Bayapom (1934) obGcy:kmaiach BOIMOMK-
HOCTH (IOJISAPU30BAHHOTO JTYYeUCHYCKAUMA» U BEPOATHOCTH «3ilade-
HOA TOJSAPU3OBAHIOTO CBETA [Jisi HEKOTOPHX OUOIOrMUECKHX IIPO-
meccosy. M3 stux coobpaskennii BeITexaeT NPAHUMIAAILHAA CIOK-
HOCTH PCTUCTPAllMH M3JIy4YeHAsA SKUBHIX o6bexTos [Baysp, 1934]
¢ TOMOIIbI0 (OTOIIeKTPAUECKOTO sdPeKTa, TaK Kak peayabraT naMe-
peuns OymeT 3aBACETH OT B3aMMHOTO PACIOAO/KEHHS ILOBEPXHOCTH
HEeTeKTOpa B HAIpaBJIeHAs MOMAAPUB0BAHHOTO CBETa (MaKCHMAALAAsL
HHTEHCHUBHOCTH OyHeT DPETHCTPHPOBATHCHA, €CIM ILIOCKOCTD BISKTPI-
9eCKOr0 BEKTOPa DJIEKTPOMATHUTHOrO M3jayucunsa Oyger mepueHmaKy-
JdpHa TOBEPXHOCTH [ETEKTOPa).

Paccmarpusas musiydenue GHOMOTHYECKO CUCTEMH B KadecTse
BO3MOKHOTO pery.1aropa Guogoruvueckux ¢ynknuii, @. Moo (1979),
aHanusupysi pe3yabTarhl CBOMX H3Mepenuil csepxcaaboro meuycka-
HAA (POTOHOB JKMBHIX KJIETOK, CUMTAET; YTO OHOIOTHIECKHE CHUCTCMEL
MOMKHO TpefcTaBATh KaK CBABAHEEE HesjMHEHHbe OCI[AJASTOPH;
KaKABIH OCHIILIATOP MOKHO PaccMOTpeTs KaK TOJHBIA pe3oHaTop,
a TOCKOJBKY peub HAeT O DPe3oHaHCce, TO IPERII0IaraeTcs BLICOKas
moAsApu3aIAs W MPOBOTAMOCTE IpH Kpaiiite sdpexrruBuoil Tpanchop-
ManuM W YTWIH3AIMH DHePrHd N CHOCOGHOCTH CHCTEMH XPaHUTH
uHGOPMALIMIO B TeYEHHE IPOIOIKUTEILHOI0 BPEMEHMU.

Kpome toro, xoTa cospemensast Teopmsi HHGOpPMamuy ¥ CBASH
oTBEpraeT BO3MOMKHOCTH MONYJIANWHA CHTHAJMA N0 WMHETEHCHBHOCTA
BCIENCTBHE KpaiiHeidl HEHagemMHOCTH 9TOr0 C€uocoGa, MO-BHAUMOMY,

6 B. . Kasmauees, JI. H. Muxafinosa 81



HENMpaBoOMEPHO He ONpHUHHAMaTh K €ro BO BHHUMANWE IPW HCCIIEefoBaNINA
‘Ipe.’iBbl"IaﬁHO YYBCTBUTEIBHEIX M TOHKHUX fmoMoTAYeCKAX MeXa-
HU3MOB.

F'aagea V

BJINAHUE TEJUOTEOMATHUTHOII OGCTAHOBKUI
HA JVCTAHTHBIE MEKKJETOUHBIE B3AUMOJEIICTBIA

Bee xuBoe Ha 3emie ToCTOAHHO HCIKITHIBAET BAWSHUE pasiimd-
HBIX (AKTOPOB BHENINEW Cpefisl: cBeTa, H3MEHeHHEe TeMIepaTypl,
BJAAKUOCTH, TDABATAIMOHHOrO MHoJAA, 0GapOMETPHIECKOr0 HABIEHOA
H T. ., O9eBAJHO, UYTO KayKOLIA M3 9TNX GaKTOPOB CHIrPAJ OlpexeieH-
JHYI0 poab B sBodoinH. B mpomecce aBomOIMA 3€MHHE OPraHu3MLI
OpuCHOCOOMMUCh K BAMAHUIO LPAPOFHHX (M3HUYECKUX Bapuauui I
BEIPAGOTAIN 10 OTHOIEHWIO K HHM 3aluTHble Mexaum3mbl, Haxomie-
HEl MHOTOYMCIELHHE NaHHbBE, YKAa3HBaowye HA BAKHYI0 POTH Te-
JIMOKOCMOPUBNYECKHX, TeorpaguUecKuX W MeTeopONOTHIeCKAX (aK-
TOPOB ¥ UX BAuAHNE Ha Gumocdepy SeMIH U COCTABIAIUAE €€ 9IeMEH-
ol [Bepnamckuit, 1960; Ywwesckuit, 1973]. Unen B. W. Bepragcko-
T0 0 Guocdepe moaroe BpeMsA OCTABAJINCH HELOHATHH HIXPOKOMY KDY-
Iy YYCHHIX, [0 OCBEIEHHHEe HOBHIMH MOCTIKOHHAMA B DPa3iHIHBIX
o0JiacTAX ecTecTBOSHAHHA OHH 00peiHn ¢BTOPYIO SKH3HBY, H3MEeHAA
TPAEHUIIMOHHBE MTPEACTABACHUSA 0 (QYHIAMEHTAJIBHEIX OCHOBAX KHB-
um, K msydenuro oprasmsanuu 6mocdepst LOgXomAT ¢ KubepmeTnde-
CKOH LO3uIMM, BCJIEACTBHE HTOr0 HA IEPBHIi IUIAH BHICTYHAIOT HH-
QopMaluoHubIe B3amMocBa3u. Hakommen yie o6mMHPHHIA sMAAPH-
gecKmil MaTepmad o B3ammomeiicTBMH GHOMOTHYECKUX CHCTEM Iocpef-
CTBOM 3JIEKTPOMATTATHEIX o€l ¥ O Telno0HOJTOTHIECKUX H KOCMO-
Qu3uYeCKNX CBA3AX, 00YCAOBIAGHHBIX BINAHMEM Ha GHocdepy saek-
TPOMATHUTHEIX TIOjiell CONHEYHOTO M KOCMHIECKOTO IPOMCXOKICHHA.
Bce ogeBnpnee cTanHoBMICA, YTO STH CONHEUHEE KOCMIIECKNE PaKTOPH
HTPAIT BARMHYI0 PONB B UPOCTPAHCTBEHHO-BPEMEHHOH peryasnum
nponeccos B 6uocdepe. Passusas mpeu B. V. Bepranckoro B csere
AOCTHJKEHHN coBpeMeHHOro ecrecTBosHaums, A. C. llpecman (1967,
1976) mpemiIomuUA KOHUENOHI0 O ILIAHeTAPHO-KOCMMYECKHX OCHOBAX
OPraHM3AINT KUSHHA.

K mactoamemy BpeMeHY YCTAHOBIEHO, UTO BOKPYT 3eMHOTO Mapa
cymecTsyeT margutHoe moje. 'eomarmurroe mone (I'MII) pasamumo
o cTpykType m cBoiicTsaM. Ilo ¢TPYKType reoMaTHHTHOE Iojie 3eM-
JH MOMHO DAaSNeINTh Ha IOCTOAHHOe (mepmop M3MEHeHWs MHOTHE
COTHH JieT) ¥ LepeMeHHoe mone (mepuopy BHYTpH roga). Bemnmumma
mepeMenHOTO LOJA He TpeBHIIaeT mpuamepHo 2% BeaHmYnHLI HOCTOAH-
HOro LOJA. :

T'eomMarnnTHbIe MONIOCH pACIIONIAraloOTCA TaM, TAe MarHUTHaA OCh
nepecexaet mosepxsocts 3emian. Ha cesepHoM reoMarBEETHOM IOJIOCE
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HATIPS:KEHHOCTh Iona cocTaBasger 0,6 I, ma woxkoom — 0,7, ma mar-
HuTHOM OSKBaTope — 0,35 9.

Hepemerninie I'MIL umelor aubGo oupejeneHubiil n ILTABHHA XOf,
anGo GecrnopAmodnbid, UPH KOTOPOM aMILIHTYHH, $assl U TePHOTH
Kojie0anMif PE3KO M HENpepPLBHO HM3MENATCA.

Jlio6nie ussencnusa napamerpor I'MII or cmokoittioro ypoBHA
ABIAIOTCA IeOMATHUTHEIME Bosmymenuamud. WX ammintyga woneb-
JIeTCA OT eIUHMI[ KO THICAY TaMM, ZJINTEJBHOCTL UX — OT CEKYUX HO
cyToK. Bosmyienusi ecrecrBenHoro MII 3emau MoryT uMers JoRa.1b-
HBLT XapakTep U HaOnomaTbCA TOJALKO B OTPAaHMYEHHOM CCKTOpE K0JI-
fOT M IMMPOT WIH OXBATHIBATH oOXHOBpeMenHo Bcw 3emiaio. Taxue
BOSMYWEUNA LIPHHATO HA3HBATH MarmutTHWME Oypava.

Boigenmor Mmarnmrusie 6ypy ¢ BuesalnbM 4 IIOCTCIEHHBLIM Hada-
aoMm. B mepsom cayuae 1ma ¢oHe CIOKo#HOro Xoma BCEX DJIEMCHTOB
BHE3AIlH0 NMPOMCXORHUT CKAUOK, OTMEYaeMblil OXHOBpEMEeHHO B IIpeje-
gax 1—2 mun va Bcex craHImAX 3emiau. Bo BTopoM ciaydae BO3MY-
MEeHUA BO3IMKAKT B BHAE IOCTCIIEHIIONO YBEJIMYCHHA AMILIMTYEE
BCCX DJICMEIITOB, IPH DTOM HAUYJIbIbii MOMEHT C TOU TOUHOCTHIO, € KO<
TOPO# Ol yecTanaBIuBaeTcs AasA Oypb ¢ BHE3AIIILIM HAUaJIOM, OIIpere-
Jauts ne yupaercd. B arom cirydae momentol nHavama Gypm, ompeneasne-
MBle Ha pasHbEX CTAaHIMAX, MOTYT OTCTOATH APYTI oT Apyra ma dac
7 Gompme |flnobckmii, 1978].

Opgunum n3 BHEOB H3MENEeHUs TeOMATHHTHOTO IOJA ABIAIOTCA -
TeOMarUUTHEE IyAbCAIlUM. ITO DJEKTPOMATHMTHBIE BOJHNBI OUYEHD
HM3KOW wacToThl, HabJiogapoumecsi na IoBepXHocTH Jevian. 1'eo-
MaTHUTHHE NYJIbCAIUH PA3FCIATCA Ia ABa Kiaacca: 1) perymnsarop-
usie P, (uMeIOT KBa3suCHHYCOMAAABIYI0 GOPMY W YCTOMYNBLI PerRNM
roxebanuit); 2) Heperyasroparie P; (nMcior Bmi KOPOTKHX KoaeGa-
HHl ¢ MHUPOKMM N HecTalHoHapHHM CUERTPOM dactor). Peryagrop-
uele my:ncamuu Pe 0XBaTHIBAIOT BeCh HHANa30H GLICTPHIX KojeGaHuil
¢ uepuopamm upubamsnteabHEo of 0,2 mo 1000 c¢. MNyabcanmm Py
genarca Ha nase rpyonnl ¢ nepuomamm 1—40 m 40—150 ¢. I'eomar-
HUTHBIE TYJABCAIHE 3aHUMAOT AMATA30H 4acToT OFT MUJINHTepy, [0
HECKOMBbKUX TepIl.

QIKIIAHETHOE MArHUTIIOE Woje IpencTanjiser cofoil MarHuT-
Hoe 1moJe COJTHCYHOH ¢oTocPepsl, BLIHOCHMMOE B KOCMHYCCKOE IIPO-
CTPAHCTBO PACIIMPAIOIUMICA IMOTOKaMH COMHEUHOH miasmbi. B cpex-
HeM DTO MariHTHOe IIoJie IPHMEepPHO opmeHTHpoBano aAubo mo Hanpas-
JICHMI0 K @W‘%.}gﬁua. IIpn paccMoTpeHAn CeKTOpHOH
CTPYRTYPLL MEKITAHETHOT0 MATHUTHOro HOJA B IIOCKOCTH DKIMITH-
KA MOTYT GHITH BHIAEJEHH CEKTODH ¢ TPOTMBOIOIOMKHON IIampaBiieH-
HOCTBIO (TIONAPHOCTLI0 MERWIaHeTHoro MarHATHoro wmods). Ilomo-
JATeNbHAA TMOAAPHOCTH (+) HaGIO[aeTcsA B CEKTOpe ¢ OpHEeHTammei
MEROIAHeTHOT0 MArENTHOTO Hojia ot ColHOa; B cexTope ¢ OpHeHTa-
uyeit nona k Comuny — oTpuuaTenpnas noaapuocts (—). [Ipu mepe-
Xoji¢ I3 CEKTOpa OXHOH DONAPHOCTH B CEKTOpP APyroil MeHsdeTcH He-
CKOJILKO NIApaMeTpoB, BKIIYAaA YpPOBeHb MATHHUTHOH BO3MYINEH-
HOCTH, aMIVIATYAy MEKPONY/bCalnii B HEKOTOPHX 9acTOTHHX I0J0CaX.
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Ilna xapakTepHCTHKE cTemenn MATHATHOH AKTUBNOCTA, COTOCTAB-
JIeHHA BapHaumii MarHITHOro TOAA 3eMIH C APYTHMU PU3MIECKHMHA
ABJICHUAMH, a TaKMKe NI NaXOmOeUns CBABA MEKIY HUMU HCIIOJIb-
3YIT HHIEKCH MaTHUTHOHM BosMmymienuiocTH. VX pasmensior mHa no-
KasabEbe (), xapaxrepusylomue BO3MYHEHUOCTH MATHHTHOLO TOJS
B OCHOBHOM BOuM3M gamiiofi oGcepmaropun, u mianerapuvie (Ap),
XapakTepusyIolue BO3MYHIEHHOCTh MarHUTHOrO HOJd BCEH 3eMIu B
uenom. [Inamerapmmii uHjexc (4,) — a2To pasmax koxebGaimii Topu-
S0HTAJIBHOM KOMIOHEHTH TeOMAFHUTIIOTO TOJS, YCPegIeHIbil IIo
PARY MaTHHTHBIX crauruif. Jlnsi oneHkm crellelin BO3MYIEHHOCTH
I'MII ncomoansylor geBATHOANNLHYIO HMIKANY. JTO YuC;ieHNHasg XaparTe-
PHCTHKA CTEHmeHH BO3MYIIEHIOCTH, BLIpasjkeHHad B 0amanax, Ije Kam-
JoMy Galny COOTBETCTBYET aMIMHTYHa KojeGaHHili MarumMTHLIX BJe-
MEHTOB 3a 3-4acoBO#l NPOMEKYTOK ¢ HOLPAaBKOU Lia cloKoilmylo cy-
TO4HYI0 Bapuanmio. Benuumna penenus IMRajdbl BLIGHpaeTcs cBOA
IAg Kaykmoil obcepsaTopmu, 4roGB MCKIAOUMTL BAMAHUC IIHPOTH
MeCTa, TaK KaK CTemenb BO3MYINEHHOCTH Ha PasuplX IUPoTax pas-
nuuia mpu opuoll m Toit e axTmeHocTH CoXIma.

EcrecrBennoe siexTpoMarmuTHOE HOJe 3EMIM IOCTOAHHO HaX0-
RATCA B HEIPEPHIBITOM M3MeNeniu, IpH dToM mablIiofalorcs Bapuannd
Pa3IuYgHLEIX L1IapaMeTPOB, KOTOPbLIE CBA3aHEl B OCHOBIOM C COJILCUIION
AKTHBHOCTBIO. JloKazaTeseM COMHCUHOI aAKTUBHOCTH sABJAACTCA NH-
Acke Bonbda, KoTOpHII TpeacTaBaAeT cofoH CYMMy UOATEH Ha BHRU-
moM gucke CosHia, CI0/KeHNyI0 ¢ yIeCATePeHHbHM KO;UIeCTBOM DY
naren. Wugexce peusimeunoii axkrasunoctu Conuna (F) — a1o cymmap-
HaAd 3a CYTKH IJIOMALL BCeX 3aperuCTPHPOBAHHEIX XPoMochepHEIX
BCHLIIIEK ¢ YYETOM HX APKOCTH.

Crporoil ¢yHKIMOHaNBHOR 3aBICHMOCTH POCTA MarHHTHOH aKTHB-
HOCTU OT COJHEYHOH aKTHBHOCTU YCTAHOBUTH emme me yrgasioch. OmHa-
KO IIPH paccMOTpeHuu rpaduKkoB COJHEUHON M MATUUTHON aKTHBHOCTH
MOJKHO yTBED;REATh, 9TO B TOHLI MAKCMMAJIBHOIO KOJIUIECTBA COJIIEY-
HBIX LIAT€H MaTHUTHAA AaKTMBIOCTH TaKike NOCTHraeT HaubGoabiei
BEJHMYMHLI, XOTA €¢ BO3pacTallH¢ HECKOJDLKO 3amla3fiiBaeT M0 OTHO-
LIeHHI0 K pocTy cosiHednoil [fIuosckmii, 1978].

Ananu3 maGaojeHnii u TpoBEmEelHblE DKCIEPUMCHTAMbNLIE HC-
CAeNOBAHNNA IMO3BONAIOT YTBEP:HAATh, YT0 ORHUM U3 HauGouee BakK-
HBIX TapaMCTPOB BHeUICHl cpenbl ABIAETCH €CTECTBCHHOC JIEKTPO-
MarluTHoe Ioje Seiau, 00/a7aiomee CIOMKHOH CTPYKTYpoil u CBOIi-
CTBaMM.

Ilopnsit Bonpoc o GuosorUYCCKOM B31IAYEHUHT CCTECTBEHILIX DICKI-
POMATHHTHHIX I0JIeH, 0 3HAYEHHH T€OMAaTHHTHOTO NOJSA NI QyHKI[HO-
HUPOBAHUA KABRX opraHuamonB. WuTepec K 9TOMy BOIpoCy BRI3BAH
TeM, 9TO SKCIIEPHMEHTAJbHEIC HabIIOAEHNS H TeopeTudecKHe HCCie-
AOBaHWSA HAIOT OCHOBAHHE CYMTAaTh, YTO €CTECTBCHHE (oun Semam
ABiAeTcsa 11€00XOIAMEIM HBOJIOIMOHAO CAOKMBUINMCA YCIOBHEM A
HODMaJIbHOI RM3HEJCATENLHOCTH OmosornueckuX cmcrem, l'eomar-
HUTHOE [oje 3eMJd BJIHAET Ha JKHBHIE cymecTsa JioGoil cremend op-
TaEU3AMUA — OT HpOcTeHINX A0 BHCHIAX. JTO BIMAHUWE XapaKTepd-
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syercA MHoroo6pasuniMu sddexTaMum — 0oT W3MEHCHMH Ha MOJCKY-
JAPIOM YPOBHE IO peakI[ii I{€;10CTHOTO OprasmsMa.

MuoroyncieHHEMU UCCICHOBANMAMY YIAI0CH BHABNTL CTATHCTU-
9eCKUC 3B8KOHOMEDPHOCTH, YOCIUTEJIBNO ACMOHCTPUPYIOILAE TECHYHO
CBA3b MEKAY AMHAMHUROII MCOMAarHMTHLHIX Bo3MYIIeHni i nuchyurnnen
SRIIBBIX OPTaliM3MOB [Ia PA3HBIX CTPYKTYPHHX YpPOBHAX HX opraHmsa-
nun  [Mysasesckas, 1973]. Onpesesennyio xoppeasnio MemxIy
TeOMATHITIILIMHE BO3MYIIEHAAMU 1 3200:1€Ba€MOCTHI0 NCPBHBIMM, Cep-
AETHO-COCYIMCTHIMU, MIQEKIUONABIAIM, TCAXUUECKAMM U JPyruMu
Bo:iesnsym mpiBogAT MHorue asropit [Hosnkosa, 1968; Uuskenscknit,
1973]. B paborax A. JI. Umrenckoro Buepsnie oGobmer 11 IpoaHasii-
3uponall OOMIIPHLNI MaTepuall, KacalolMiicd KOPPEIATUU MEeRIY
coNHEeUOH aKTHBHOCTLIO M XOAOM UAHJEMHH, DIMIACMIN XOJCPHI,
gyab, rpulitia. A, Jof. Umuenckum (1973) noxasano, yro puTM 5THX
MLEIeMUI COTIIacyercsi ¢ PUIMAMH COJHCUNONR aKTHBHOCTU.

B nocaenuune romst MonydeHsl YKABAHMA 1A HAJAUIME TIPEHATATb-
HBIX BO37CHCTBUH Co CTODONH reanoduanveckmx mapaMerpos. I3 gacr-
HocTii ofHApyIKeNno, 4T0 pPucK 3a00.deBaeMOCTH muaod)pelmeﬁ 1po-
mopnyonaden wnciaM Boana B mpenartaibunii uepmon 6oae3HH
[Ucexaros, 1972]. Boiro mokasano, 910 ypoBeUb CO.EYIION aKTHB-
HOCTU B TOl Poskiennst pebeiika B IIEKOTOPOW CTCTICHH IETEPMUHM-
pyer ero Koucrurynuoiiannusie ocobeurocru [osaos u mp., 19691.

Besycaosio, 4To MEMRAy COMNEUNON QKTUBHOCTHIO W HPOTECCAMH,
mponcxojlsaHyau B Ouocdepe, cyniectsyer recuas cpsasdp. Mexanusm
ee, oflaKo, He siceir. Bepontito, ora cBA3L UMEET CHOMILLIT, MHOTO-
CTyTeHYATH XapaKrep.

ITox coauteunofl akTMBHOCTHIO MOUHMAIOT KaKk BHYTPENHHE IIPOIec-
cul, upoucxojgie Ha Coanne, Tak U Bueuruue Gopys UX TPOFBIC-
Hilst (UsTHa, PaKeasl, Xpoyocdepriple BCUBIIIKE U T. J.), COLPOBOK;Ia0-
HiHCCH U3IydeluesM Kolocca:abHoll pHeprmu. Ilowkasawo, uro ogimm
13 OCHOBIIAIX TIPOBOAIIAKOB COMUEUIOTO BAMHIIIS [1a 3CMII0 ABIAETCH
reomaruuTioe noxe. Ilpu prom oGHapyskeno CyniecrBoBaliue TECHOM
CBA3H MEKAY MarHMTHbIM WoseM CodHia, ero OKpyHenus M MarHHT-
OBIM  LoJeM  3eMIad.

Miiorue uccienoBaTesn, B TedeHue PAfa JeT CPABHHBAg PasHbie
fuoioruueckue, QHUINKO-XUMUUCCKUE, XHMHYECKME, TeopusuuecKne
mpoiecchi, TPOHCXOAAIMME B PasjUUNbiX 4acTAX 3€MHOro Imapa, Or-
MeTUlM, UTO OUH CRIIPa3nsl u cmHXpouiibl, CUIIXPOHHOCTL UPOCsIesKi-
BaeTcA B PE3KOM OJHOBPEMEHHOM M3MEeHCHUM OUOJOTHUYECKHUX sBle-
uuii. Kpome Toro, 1a6iogalor yerkylo cuuasnocTh KoxeGamuil Gmo-
JTOTMUCCKUX LPOTNECCOB Ha MPOTSHEHHH Tofa (Ce30HIDIe PUTMB) U
MHOIHMX JeT (KOrjla YAuTBIBAIOTCA MOKa3aTeNH MPOICCCOB B IEIOM 3a
ron) |dy6pos, 1974]. .

ABa:u3 »KclIepUMEHTAJILHOTO MaTepHaia, moaydensHoro ¢ 1966
mo 1976 r., HO BHABIEHHI0 KUCTANTHLIX ME;RKJICTOYHEIX B3amMoLeii-
CTBHY TTOKa3a’d, 4TO CYHIECTBYET ce30iIasgd U CYTOYHAad 3aBHCHMOCTD B
nposBienuu «3epraabuoroy 11119 or raxux-tro mpuumn, npuxogamux
u3BHE,
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Puc. 8. TucrorpaMma NposBICHHS «3ep-

330 KaJbHOro» d@¢eRTa B peayabTaTe HHCTAHT-
S HLIX MCIKKJETOYHBIX B3aANMOAeiicTBHI B Te-
%§ yeune 1966—1976 rr.
I3
l~] I I
X
<
88 Jaa pemenus sToro Bolipoca
39 Bk 1 = IPOBCAEH CTATHCTUYECKHHA AaHaJIn3
Y& 0 T2 40 60 B0 mo b

pesyabTaTOB  HCCAeqoBaHHI  «3ep-
xaasaoros HI19 ¢ nenso BoacHenna
BOOpOCA ~— CYIIECTBYET JM 3aBUCU-
MOCTh KOTIUECTBA (IIOJOKHTEIBHHX» PeayasTaToB (Korga sdgext
mabiiofaerca) or Mecaua mabmionenua. Haxommennwii MaTepmaa
1103BOJsieT pellaTh OTOT BOIpoc B CAEIYHOMHX HaIPaBjieHUAX.

1. Ilo Bcemy nakomIelnomy MaTepuany Ge3 Iiogpasfeienus Ha
MecAls m romkl (puc. 8).

2. B mpraomenns K CyMMe DKCII€PHMEITOB, IPOBEOeHHEIX B Teye-
Hne (mKCHpoBanHOro MCCALA 3a Bech IEpHMol, HaOopuMep, Bce dKcLe-
puUMEHTLI, NpoBCACIIbe B Tedeuue AHBAPA — ¢deBpadada W T. f.
1966—1976 rr. (pme. 9).

3. B mpuiomeHnn x cyMMe DKCII@eDHMEHTOB, BLIIOJINCHHHIX B Te-
gerne oxpmoro roja (puc. 10).

Ilo pesyapraTaM anaJjmsa MOKHO OTMETHUTDL CJAEKYIOliCe.

1. B nexom, ecnm paccmarpuBarh Bce dkcmepuMmeHTH 3a 10 mer
HE3aBUCUMO OT MeCAna M Toja, OKasbiBaeTCA, 4TO 1oyt B N06OM
Mecsile HabaI0galoTcA Kak TOJ0KMTe]BHEIE, TAK Il OTPULATedbHEIE
pesyabraTsl (cM. puc. 9Y).

CymecTByloT [Ba pacnpeieseHns, CBA3auNHble MeKEY coboil B
COOTBETCTBHH ¢ THcTorpamMoii (cu. puc. 8). Ilpnm mocTpoenun rucro-
TPaMM BMEHBI ABC TeHmeHI[HIi: OposiBIernue «3epKaabioro» I1I1I ot
0 mo 30% (orpunareapmuit m coaGoHOMOKMTEIBHLI pesyibrart),
KOTOpHit orvedaerca B 40% cayuaes nm3 100, no B ocranbunx 60%
cAyUaeB MH IMeeM 4eTKOC paclipe/lejieHue, cTpeMsAmeecd K HOpMaib-
HOMY, The MakcmMyM mnajaer ma 60—70%.

2. B cayuae, xorma spdexr 1aGuiofaeTcs, KOas DKCIEPUMENTOB
Jif BHIHGYKa3aHHbIX BHIGOPOK M3MEISAETCH B 3aBUCHMOCTH OT MeCH-
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Puc. 9. llpoasiienne «sepraasuoroy 111D no mecsanam 3a 10 ager
(1966—1976).

@ — YHCJH0 KaMep C MOJOMKUTENLHEIM «3epHanbhbiM» IIT19; 6 — uucio xaMep,
B KOTODLIX «sepKalbauiie I[IID He npoa;mfmcn (orpunaTenbHLI® pesynbraT
OIBITOB),
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Puc. 10. Tlpospiense «3CPKATLROTOM
ITTI9 B TeueBue 1966 r.

©
?

~
Q
T 1

\f
ma HaOjalopenmsA, 9TO CJAEKYeT us
racrorpamm (pme. 11). IIpocaesxn-
BAETCA pe3roe YTHeTeHHEe NOJH OT-
PEBATEIbUHX M Cl1aG0I0I0AKUTEeIb- e
HHIX pe3ynbTaToB OT AIBapA K Malo A AR
' ¥ BHOBD BO3PACTAHME OTPUIATETH-
HHX pe3yabraToB OT ceHTAGps K pgexalpio. 1TokasaHo, 9T0 oTpHOa-
TeJBOHI Pe3yJLTAT €cTh BCEITA, HO JOAA €ro B KAMKIOM MeCAme Me-
ngercsa (cm. pue. 8, 9, 11).

3. Cpepmuuit TponenT MOTOKHUTENBHHX 9KCIEPUMEHTOB 3ABHCHT
ot Mecsia HaGII0leHus, HPH CONOCTABJIEHHNMA MOJAYIEHHEX HaMA TUCTO-
rpaMM OT MecALa K MecAny (mampumep, gespaisb, MapT, Mail, HOHb
u . 1) (cm. pme. 11).

TaKHM o6pa3oM, CymeCTByeT Ce30HHasA 3aBMCAMOCTD (3epKajb-
moro» I[II9, mpoABienne ero HocUT AHAJEKTHYECKUI Xapakrep, T. e.
MH MOKeM HMeTh KaK HOJOKUTEJIBHEE, TaK N OTPHIATENLHEE pe-
3yABTATH, 1O BEPOATHOCTE MX B PABIMYIIEIE MECHIH PAa3IMIHA.

MHoronernne ucciefoBanua (eHOMEHA FHCTAHTHLIX MEMRKIETOY-
HEX B3auMopeiicTBnil mokasamu, uro «3epkaabuniiy ITIID mabmoma-
erca B cpexneM or 65 mo 85% caywaes gas 5%-Horo ypoBng 3nauw-
MOCTW B 3aBHCHMOCTH OT MECSNA roja, Ho B TO 7Ke BpeMsa Habaogalorca
gun ¢ «orpanarenbbdy (<30%) pesynbraToM B MECALE ¢ MaKCH-
manpaeiM (B cpefgneMm 80%) mpossaesumem «3epranbaoro» ITII9.

Ananns waxomiennoro matepmana (eseme 12 000 omeiTo) moka-
3BIBAET, 9TO YaCTUUYHYI HEBOCIPOM3BOAMMOCTH IKCIEPUMEITOB, 0CY-
IMECTBAAEMBIX NIPH CTAHAAPTHHX YCHOBUAX, TPYAHO 0OBACIIATH TONB-
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Puc. 11, TucrorpaMmnl NposiBIeHAS «3epKaibBoro» 1119 mo MecanmaM B cpej-
HeM 3za 10 Jer.
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KO TeXHHYECKUMM HJIH METOHWYECKMMN IOTPCITHOCTAMEA. JTO XOPOIIQ
coriaacyercsa ¢ TeM (aKTOM, 4TO BOCIPOM3BOAUMOCTH OULITOB JAJf Iie-
KOTOPHIX KyJIBTYp THamell oOHapymmuBaeT OTYETIUBHIA CE30HIIBIH
XOJl: <(OTPUINATEIBHHIC» pPE3yABTATH dUame (QUKCUPYOTCS B3UMOIL.
Opguako nm A JETHEro Imepuoga, KOTHA BOCTIPOM3BOXUMOCTH OIBITOB
BLIIIe, 9aCThL DKCIEPAMENTOB Kaet Huskuil (1160 Hymepoil) pesynbrart,
Ha 9T0 Mbl YKasHBagu Boinie. Taxas cuTyaiusa HaBomUT Ha MHICJAB O
BOBMOKRHOCTY BIUSHAA Ha HCXON OIETA HEKOHTPOMUDPYEMEBIX Te€IHO-
reopmanueckux gaxropos. B ¢BA3M ¢ 3THM IpOBEHEHO COMOCTABICHHAE
3aAKCUPOBAIIIOTO B ONWCAHIBIX OIKTAX IIporeHra HabmaiojaemMorq
IIATONAaTHYCCKOTO <(3ePKAJBIOro» d(derTa ¢ TeanorcodudndecKuMu
HHIEKCAMH.

Copyectiio ¢ corpyannkoM Iipsivekoi obcepatopmu B, M. Buia-
AUMHPCKAM WPOBCpElla BO3MOMKHOCTD BARANNA TEOMAarHHUTIONH BO3-
MYINEHHOCTY HA BOCHPOH3BOAMMOCTH HKCIEPUMEHTOB IO «3€pPKalb-
nomy» T,

Basmeilmumu rejsuoreopusndecKuMy PakTOpaMn ABAAOTCA, IIO-
BHAMMOMY, aMIAUTYqIHO-CIEKTPAJIbHBe Bapuamun (OHOBEIX ICKTPO-
MATHUTHBIX DOJ€Hd ovenh NH3KHX 9acTOT, I03TOMY B KadecTBE WH-
HEKCOB s COLIOCTaBJaCHUA BHOpAHL MOKA3ATENH, OTpayKalolIfe 5TH
BapHaOuH: LOIAAPHOCTh ME/KILIAHETHOr0 MATHHTHOrO mois  (¢+»,
«—»), TIaHeTAPUHH WHEEKC TeoMaruuTHOH Bo3MymennocTn (Ap),
IMIOPAXCKUE OTIIOCHMTENbLHbIE UMCIA COAICUYHBIX maATen (R,). WsmectHo,
470 CTeleilb BAMAHUA TreamoreouswdecKnXx (PaKTOpoB 3aBHCHAT BO
MHOIHMX CJyYaAX OT ce3omna. I3 ¢BA3M € DTUM COMOCTaBIeHUE LIPOBO-
IMJIOCh OTHEABHO 1A BUMIMX W JeTHUX MecsAmneB. DBce Bmrumc.cnus
crenans ma IBM EC-1020. HMcuoansoBaaca Merol ialo/Kernsa dMOX,
KOTOPHIT 3aK/4109a€TCA B CJAEMYIOIMMEM: YCJIOBHO JieHb ¢ OHPENeIeHHBIM
reoMarinTHoiM cobuiTues (B 4acTHOCTH, 33 HYJeBOH HeHB BO BCEX
cryuanx Opascsa AeHDL TocagKu TKaHW) BHOUpaercs B KadecTsBe pe-
nepuoli Toukn (Hyndesasi «amoxa»). Suadenue MHIEKCa B 9Ty ATy 3a-
HocuTCA B TaOuuny. B3 Toli sKe cTpoyke BIEBO 3aMACEIBAeTCA 3HAUEHNE
uHgexca 3a oavu genb (—1d), nsa (—2d), tpn (—3d), 4ernipe xHA
(~4d) mo myaesoil smoxu. Bmpaso or my7lemoil amoxm 3anmMcHIBaeTcA
37averme MHAEKca Iociae sKcuepusmeutra — ciyers opmH (+H1d), msa.
(+-2d), Tpn --(3d), uernipe gua (+4d). Co ciaegyiomeil gatoir mocry-
TAI0T aHaJOTHYHBEM o0pasoM, 3HaYeHme HHIEKCA 3alliChIBAeTCA IIOJ
COOTBETCTBYIOINUM [IeM 1epBoi ¢Tpokm., Hcam umgeKe oTHOCHTENb-
O penepuoii KaTLl M3MEHAeTCA XAOTWUCCKM, HUTOTOBBIA XOF CpeNHuX
3HaUCHMU MOJEeKCa — HpAMasg TapajielbHas ocm abemuce ¢ Coor-
BercTByomuMu  ¢aykryanuayvu (AyKTyanum TeM MeHblde, UeM
Gompme uUnCIO «d10X»). Henum mMeercsa TeHmaeHIMH K KOTePeHTHOCTH,
cUCTeMAaTHYECKHME W3MeHelnusas B CPeFHeM 3MadenuM HNHAEKca BHIfe-
asawTca Ha (oHe ymembmennnX ¢ayxkryanuit. llpm menonpzoBamnm
MeToma HaJOKEHHS «DIIOX» BAayKHO, 9TOGHI ONODPHAIE JATH ((HYJIeBLIE
BIIOXU») OTCTOANM APYr OT APYTa Ha MHTePBal BPEMeHH, HE MeHb-
muit, weM BHGpPaHHBII muTepBai Hcciegosabmsg. CooTseTCTBEHIO B
DaHHOM ciy4ae u3 TaGuul AT BKCIEPUMEHTOB BEIOUPAIACE TOIBKO
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JaTH, OTCTOAMAE IPYT OT APyra He Memee deM Ha 7d. OTgenbHO Hay-
9aJUCh IPYNIH OULITOB ¢ XOPOIIO Bhipa:keHHbM ddderrom (230% —
LOJOAUTENBHEIH ONKT) M OTPHuaTedBHEIM pesyabratom (<l30%).

duavernius wuHAexca Ap Opanwmcs U3 MEKIYHAponuoill CBOEKHA
Solar geophysical data (CHIA, 1965—1976 rr.). Cmpic sToro uB-
JeKca — YCPCAHEHHBI 110 Psijy MAaTCHATHHIX CTaHIUI pa3sMax KoJe-
Baumii ropu3oUTANBHOR KOMIOHEHTH TeoMarHuTIOTO moig. Jam
CHOKOIHBIX ychoBail Ap ~ 2—5; maruuTiiag Gyps COOTBETCTBYET
Ap ~ 50. Ila rpajure obpamaer na ce6s BHMMaHuUe XOX Ap B HE-
reppasie (—4d)—(—1d). Bumgno, 9ro mas «ygavumix» W <HeygavHEIX»
OTBITOB XOJ UIJIEKCa UPAMO TMPOTUBOMONOMKENH. Ap IJA «HeyFadHEIX»
OUBITOB TOBKITIeN Asid —4d u magaer B ~1,4 pasa B gens gaa —1d.
JLitsT «ymavmniX» OOKWITOB cUTyauus oGparmas.

Rarazorm pamunux Svalgard sa 1965—1976 rr. (CIIIA), C. M. Man-
cyposa 3a 1965—1976 rr. (CCCP) conepsxar uHQopManuio o MERIIa-
BeTHOM MaruuTioMm iogae. IIpm mepexome ms cexropa omHoit moasp-
HOCTH B CEKTOP APYroil MeHsAeTCA Cpa3y HECKOJbKO HAPaMETPOB,
BRIWYaAg YPOBCHDb MATHUTHOH BO3MYMEIIIOCTH, AMILTUTYLY MHKDO-
oyascauuii B HEKOTOPHX YacTOTHBIX MO0J0CaX, TCpaguent IMoTeH=
nuaaa., YCTaioBIeHo, YTO HEKOTOPhie TOKA3ATeNH ;KU3HENeATeNb-
HOCTH opraxmaMa (B gacTiocTu, GaKTepwil) YyBCTBUTEIBHH K HIMe-
HEHMIO IOJAPHOCTH, XOTA KONKpeTHas NPAYMHA DTOrO HEHM3BECTHA.
W3 paccmorpeniioro matepuajda ciegyer, 4TO OTPHIATENBHLIC OIE-
THL MMCIOT TCUJEHIMI0 PaCIoJaraThCa TaK, 4To B aHn —3d——1d
1peo6IagaoT CEKTOPH MONOMUTEABHOH moasprocru. Ijia mosoxad-
TEALHHIX OMBITOB CHTyal[UA IIPOTHBONOAO:KHAaA (mpeobinamanme B
OTOM ;e HHTepBatde [iiell ¢ OTPUIATE.IHHOH MOMAPIOCTHIO).

Hauunie gia nugexca R, mmetorca rouabko ¢ 1969 r., panee ma-
IeKC He BHUMCIAJICH H3-32 MAJOH CTATACTUKY, B JAHIOM CJIYdYae
9eTKOTO pe3yabTara He moayueiio. MoKiio ToJlBKO CKas3aTh, 410 R, —
HHICKC IS OTPUIATEABHHX OIKTOB — B cpegHeM Gosabime gad HH-
reprana (—od)—(—1d), 9em maa uurepsama (+1d)—(+7d), 1. e,
GonpInue BCIBINKA HMET TEHJEHINIO COMYTCTBOBATH OTPHIATENbHEM
pe3y.abTaTaM.

Jaa comocTaBieEns U3 BCEr0 MaccHBA NAHHHX OTOOpaHB TpA
CEePHA HKCICPUMEHTOB, B HOCTaTOYHOH Mepe o6eCHEUEHHBIX CTATHCTH-
94ecKy, IPOBENEHHEIe HA KyIbTypax Tramnei: ¢ubpoGaactsl sMOpuoHa
genosera (PIY), xypunvie ¢ubpodbaactn (HD), xyasrypa paxosoit
THAHM TopTaHu uedosexa (Hep-2).

Hexoropsie u3 pes3yiibTaToB A ABYX BHAOB KYJIbTYP TKaHell mpen-
cras;iens na puc. 12. Jlua rpaduxos @, 6 10 BepTHKAJABHON 0oCH OT-
JIOMKEHO 9MCII0 JHel ¢ MoMoKuTenbHol () u oTpunarenbHoll (—) mo-
AAPHOCTAMA MEKIIAHETHOTO MATHHTHOTO IOJNA JJIA TOMOMKUTENBHBIX
(@) u orpumarensunx (6) ommTor. Ha rpagmkax ¢ mo sepTuraIbHON}
oCH OT/IOJKeHH 3HaYeHusA HEAeKca Ap. Ha Bcex rpagukax mo ropuson-
TAJBbHOIl OCH OTIOsKEHH MATH KCIEPHMEHTOB (mo Meroay Hpm),

AHanus pe3yapTaTOB LO3BOIAET OTMETATH ciexyiomee (cM. pme. 12,
A—DB).

7 B. H. Kasnauees, JI. II. Muxaliiosa 89
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Puc. 12, Anaius NpoABACHNHA AMCTAHTHWX MERKJIETOUNLIX BiamMo/eiicTBuil
MeTOZOM Haao:kenna snox (uposojumicHa B Ipumcekroil acrpodusmueckoii 06-
ceppatopu Ha JBM KC-1020).

A — B KJeTO9HOM KynpType @O 3a 19656—1976 rr.; B — B KIeTOYHOIt KymabType K9
3a 1965—1972 rr.; B — B Kierounoit Ky:eType Hep-2 3a 1971 —1977 rr.; a — pacnpe-
Acdeune HOGAPUOCTH MEHIIJIAHeTHOrO MArlHNTHOTO IOJIA ONA «IIONOMKWTEIbHEX» OIBITOB,
B KOTOpMX «3epRanpHmli» LIID nposeanacs B 2> 30% Bcex map Kamep; 6 — pacipefe-
Jetie MOJAPIOCTH MEeHNIAHeTHOTO MarlHuTIOr0 HOJAA OJA  «OTPUHATeRALHHIX» ONMNTOB
(«Bepranplipiiiy 1I1I9 Me MposBIACTCA); ¢ — pacupenelerine Ap-uHperca Jiisl «yRauHEX»
(1) ¥ «OTpNHATENLHBIX» (2) OIHITOR;

1. Hna wyasryp @3Y Bce kpmBhie IJIA OHHITOB ¢ TOTOASHTEABHEIM
ACXOHOM CYIIECTBEHHO OTJIMYAIOTCA OT KPUBHIX ONKTOB ¢ OTPHIA-
TeABHBIM pesyabTaToM (cM. puc. 12). Bricokme mokasatenm sxcme-
puMenTa UpHXOAATCA Ha CHTyaluio, npu xoropoil 3a (—2d) mo mo-
CcagKM TKapy IPOMCXOAUT CMCHA IOAAPHOCTU MEMKIIAIIETHOTO MAr-
auTHoro modsa (--), (—) (rpaduk, a). ITOMY COOTBETCTBYeT 3ladu-
reabnoe (~ —1,8 pasa) Bospacraune Ap B (—1d, ca. rpaguk, ¢) m
COOTBETCTBEHHO Menbiiiee 3Hauehnme R,. IPPexT ABAsECTCA cUCTeMa-
TUYECKNM, IIe 3aBUCHT OT Ce30HA U Pashl coaHeunioro nunkia. Cremens
ero BRIPAJKEHHOCTY YMEHBIIAETCH IPu CHIKENHH PEe3yIbTaTHBHOCTH
omeita. Jl;iA OTPUIATEABHKX ONLITOB pacnpefeienne gHeil Mo BO3MY-
MEHHOCTH B Ap He uMeeT 3NaUeHuA.

2. Ixcuepamentn ¢ Kyabrypoit KD (cm. pue. 12, L) umeror Goab-
IIne IMAHICHl Ha TOJNORMTENbHEI MCXO, €CMH OUBITH IMPUXOTATCH HA
JHE OTPUNATEIBHON IOAAPHOCTH MERIIAHETHOTO MO0dA. IT0, Mo-
BHIUMOMY, OCOOEHHO CYINECTBEIl0 Wepej MOCAJKOU TKaHM (CpaBHHTE
rpaduxn a u 6). VlaMeHeHnss YpOBIA TeOMaTHUTHON BO3MYINCHHOCTH
(nupmexc Ap) Ha HCXoH oUHTa HE BAUAKT (CM. rpaduk &),

J. CraTucTukKa OOEITOB Ha KYJAbTypax Tkauell Hep-2 megocrartod-
Ha JIA yBepenuoro cy:kgeuus (cM. pmc. 12, B). Ognako Mokio may-
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MaTh, 9TO pacmupefeseHne MOJOKATEIHHEX W OTPUIATENBUHX OIHTOB
aHAIOTMIHO DKCHepuMmentaMm ¢ Kyabrypoid ®IU. Ipdert B manHOM
cayuae 6oiee WeTKO BBIPAKEH HAJIA 3UMBL.

Taxum oGpasom, BO BCeX NM3Y4YEHHHX CEPHAX OIBITOB BIHAHHE
reauorcopu3uaeckux (GaKTOPOB XOpPOTIO 3aMeTHO; OHO B3aBHCHT OT
BUfla KyJNbTYpH TKaHeit. MeToinkosats ofuapyskenusle d¢QPexTs B
HacTosunee BbpeMa 3arpyaHuTeiibHo, ONHAKO MOMKHO 3aMETUTh, UTO
NMPAKTUYECKH BO BCEX CJAyYasaX YCIeINHLe ONBLITH Yame OIPHXOEATCH
Ha [HH OTPHUIATEJBHON HOJAPHOCTH MEKILIAHETHOTO MAarHUTHOTO
mona. Eciau 310 XapaKTepHO AdA DPABUKX BWAOB KJIETOK, TO B NEH
OTPHLIATCABHOI MOJAPHOCTH MOKILIAHETHOTO MaTHUTHOTO IIOJAS KJeT-
KM HCCJeAYeMHIX KyJBTYD TKalieil MOJKHH HMCHOKITHBATH HEKOTODOE
«amanTalpontoe Hanpsirenuer. Ha srom done mabuionenne «3epramb-
moro» I[119 morxHO mmerh Goxabine mamcos Ha yellex. Hemocpemer-
BEHIIO [AeHCTBYIOMMUE (aKTOp — DJIEKTPOMATIHTHOE II0Je — MOSKeT
BANATL TP DTOM Ha (epMeHTHHE CHCTEMH KJIeTOK, OYeHEL YYBCTBH-
TeALHHE K U3MEHEHUAM IapaMeTpoB IOAA.

Wsgectio, 910 ONHAM B3 BaskHeMImux rejmodusnieckux GpaxTopoB
ABJIAOTCA BO3MYIUEHNA MAaTHUTIIOIO IXOJA 3eMJm, Bapualliu KOTOPO-
TO 3aBMCAT OT IEAPOTH. AMmauTyga KoneGaHHil IreoMAaTHUTHOTO IIOAA
B Q[nama3oie MMKDONYJbCAl[Mil BOZpacTaeT OT CPeNHHX IIAPOT K
BEICOKAM, TEKOTOpEIe TUIF MAKDOUIYABCAT(HII DPETHCTPHEPYIOTCA TONADb~
KO B BHICOKAX HIAPOTAX.

ITonoca Bpouan 67-it reoMarHHTHOW IMIMPOTH, HA3HKIBAEMOHW aBpO-
PANBHEIA 0BaJ,— apeHa TIPOTeKAHVA CIOKHOI'0 KOMILIEKCA SJIeKTPOo-
MATHWTHBIX SABJIGHHH, TECHO CBA3AHHBIX € COJHEUION aKTHBHOCTHIO.
CyumecTBeHAOH 0COGEHHOCTRIO MAHHOK 30HBI ABJAIOTCA N3MEHEHHS B
CTPYKTYype HuKJIMIHOCTH Boamymenwid I'MII: saexTpomarHuTHas 06-
cTaHOBKA 3aMeTHO M3MEHAETCA IPH Mepexofe OT IMOJAPHOW HOUH K
noasipaomy muio. OT cpepumx mupor K BuicokmM (67°) BospacTaeT am-
MAATYAa . KOoje0aHWid reoMArHATHOrO TOAA B JMATa30HE MHKPO-
MyJTbCalnif, I BeTMIAHA HTOTO BO3PACTAHHA 3aBACHT OT YACTOTH, 4TO
NMPABORKET K OOJLIIAM HN3MEHEHWAM CIEKTPAJLHOIO COCTaBa BO3MY-
mennit I'MII npn mepememesnmm 1o mmpore.

Bapmanuu xapakrepuctnk sosmyimenwii I'MII ¢ muporoit mosxas
CKA3LIBATLCA Jla IIOKa3aTesIfiX KA3IeNeATeJLHOCTH OpPTaHm3Ma, TaK
Kax Omomorudueckas spdpexrmsHocTs Bozmeiicrsma I'MII sasmcwr oT
AMIIATYAH, Y&CTOTH, IMOJAPH3ANAN M HEKOTODHIX IPYTEX IlapameT-
pos moas [Baammmiupekuit, 1975]. Ilmporamit sdpert oGHapyKeR
muorumuz asropaMmm [Mamuwnros m gp., 1971; Mosampuyxr, 1974;
Hdanunos, 19751].

Oco0riil mETEpEC A HAC IPEACTABJIAIOT ONOPE3TUCCKAE ACTEKTH,
cBs3aHHbIE ¢ MCCJAeOBAHAAMA B3aMMOOTHOMEHNA cOGCTBEHHOI O DIeKT-
POMArHUTHOI0 Wanydenust Gmocmeremu m mamesenmem ODMII emum
IIpN IOHPOTHHX mepememeHmAX. OH BH3BAH TeM, Y70 B HACTOAIIee
BpeMs DKCIePNMeHTa/RHHe HAOAennda W TeopeTHYecKHe HCCTaeNo-
BaHuA HAIT ocnoramue cunTaThb I'MII mapamy ¢ ApyrEMm 5:AeKTDPO-
MATHATHHME (DaKTOpaMH OTBETCTBeHHEIM 3a OHoJoTHuYeCKHe d(PPeKTH,
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KOppe; upyiomue €  BapWaliMsAMn  COJIEYHON  aKTHBHOCTH.

Muorousc;IeHHBIME  HCCASTOBARUAMU YIAAJ10Ch BLIABHTL CTaTHCTH-
9eCKMC 3aKOHOMEDHOCTH, YOGRHTENbII0 NEMOHCTPHPYIOUIME TCCHYIO
CBs3B MERIY KHUAMUKON TeoMarHUTHHIX BOBMYIICNH U TUC)YHKLUIH
JRMRBIX OPraHM3MOB Ha Pa3dMYHBIX CTPYKTYPHBIX YPOBHSIX MX Opra-
uusamgn. OOGHApPYIKEIT0, 9TO BO3MOKHOW TPHIUHOM OTOH CBSI3U AB-
JHIOTCH U3MeHeNHA HPOIKIaeMocTu Ouo.ornuIecKux mMembpan u 0o~
J0YCK Ti0j| BaAMsHMEM reomarHutnoro moas [J{y6pos, 1969, 19731.

Il'eomarnurioe 1moje OKa3blBACT BJAWsNME OYKBAJABIIO 11a BCE HPO-
Hgcchl, coreplmaloueca B OTIEILHBX KJIETKAaX, OpraHusMax, u B Ko-
neanoyM urore Ha scio 6mochepy 3estu. [Iposemennnie meciaegonsannsa
IOKA3LIBAIOT, UTO TOMEOCTA3NC, T. €. CHOCOGIIOCTh MOKACPHIUBATH TU-
HaMUICCKOoe IOCTOAHCTBO COCTABA KM CBOMCTBA (eloTHIA W reHOTHHA,
MOKET 3aBMCETH OT TEOMAaTHUTHOTO HOMNA W HAXOMUTHCA MO ero KOHT-
podeym. floayueHHBE TanHble OTKPLIBAIOT BO3MOMIOCTD [IA LIyOOKO-
ro M 10JHOTO O00BACHENHA HEKOTOPHX Ipob.eM TreamofuoJornm,
IHa ociioe npnaHaHusA POJIM TEOMATHUTHOLO IOJH B JKUSIEHCATEIE-
HOCTU OPramu3MOB CTAHOBHICA ITOHATHOU rI06aJBHOCTL ¥ CHHXPOH-
HOCTh TeJIMO0HOIOTUICCKNX pearIuii, u0o reoMarmMTHOE IIO;1e BCe-
OPOHHKAOUe U mMeeT pasauuHuie Bapuaitun. Ilo Bmecte ¢ Tem ocra-
erTcHd HeJOCTATOIHO ACHLIM DPAX BOIPOCOB: KakKHe HMeNHo reodusm-
gecKue (aRTOPH OKA3bIBAIOT CYIIECTREHIIOC BJAWAHIE IIa JRE3HEHed-
TEAhIIOCTH KUBBIX OPTAHM3MOB; HMMEETCA JM CIenH(YUICCKOe BIMAIAE
AX 1a pasaudlble BHAL 9KOJOIUIecKUX o0LexToB (4e;0BeK, JKUBOT-
Hoe, pacrtewns, OaKTepuu): KOMMYECTBOHHHIE ¥ KadeCTBeHHbie 0CO-
GeHHOCTH W30JWPOBAHHOTO M KOMOWHMPOBANHOIO BO3NEUCTBUA HA
OuocHCTeMDbl; MOJEKYIAPHBe MeXaHu3MBI HX OHOJOTHYECKOro Heli-
CTBUsA; LPOABITEHUA REHCTBUA STHX (AKTOPOR Ha 3TOPOBHIX B 0OJH-
BHX nfomeir u 1. §. [dy6pos, 1973, 19741.

Ila aru BOMpOCH MOKIIO B 3HAYmTENbHOU Mepe OTBETATH IIPH Hpo-
Be[ICHAW OJIIOBPEMEHHBIX {CHHXPOHHKIX) 9KCIEPHMEHTOR B Pa3.TNIHHIX
reorpauuecKuMx IYHKTaX SeMin.

OrananTe b0l 0CO0GHHOCTHIO TAKAX DKCIEPHMEHTOB ABJIAETCAH,
BO-TIEPEHIX, TO, 9T0 B Ka;KOOM TeorpamiecKoM TMyHKTe B KOHKPeTHHH
MOMEHT BpeMeHH HMeeTCs CBOA clielmpuueckasn reorpadudeckast U Me-
TeopoIoTHYecKad o0CTaHOBKa, 00yCcaoBImMBAOmaA JOKAJIbHOE BJIMA-
Hue ee Ha Omocdepy; BO-BTOPHIX, YKa3aHIKE SKOJOrHICCKUe GaKTOPH,
HapAy ¢ JOKAJAbHHIMA HPOABICHWAMU, XaPaRTePUIYIOTCA I100aib-
HBIMA d(eKTaMH, M IOOTOMY BIIAYATC/bIbE M3MCHCHAA YKa3aHNBIX
$aKTOpOB JOMKNLI OTPAsKATHCA HA RUBHENEsTeTLHOCTH OHocHcTeM
(cmuxpomxo). ,

YuurkiBad cmennduieckve ocoSeHHocTH pacmoioikenuss Hopuab-
CKa (HeoOLMHAA CTPYKTYpa dJICKTPOMATHUTHHIX mo.eil, 6.m3ocTh Mar-
HETHOTO IOJIIOCA W T. §.), AIA Hac oco0Blil WHTEpPEeC IIpPeACTaRIAIR
Onopmandeckme acmeKTbl, CBS3AHHEE € MCCJCLOBAHHAMU B3aNMOOT-
NOIMIeHAH COOCTBEHHOrO BJIEKTPOMATHATHOTO U3IydYelms GHoCHCTeMEI
A TeoOMarHWTHBEIX (akTOpOB.

Hsygan Qemnomen AHCTAHTHBHIX MeKKJETOUIHX B3aHMMOJCACTEBRI
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(OMDB), Mut goumnn Goiam e 3abLiBaTh o TOM, 9TO HMEeM ACI0 C IBY-
M MOHOCJHOSIMI KIETOUIEIX KYADLTYDP, B3auUMOIACHCTRYIONINX KaK MEH-
Ry co0ol, Tak U C BHEWINHMH (aKTOPaMH, NEHCTBYIOMMMM Ha NHX.
Hamu msyuazioct BiIMAHUE IeAHOTCOMATHATIION 0OGCTAHOBKE B YC.JI0-
BHAX CPC/IIMX W BBHICOKMX IHMPOT B CHIXpOHIoM skcmepuvente (Ho-
Bocubupck — IHopuiabeK) Ha MOHOCTOH KJICTOK M 1a BOCIPOW3BOIM-
moctb JIMB. Meccnemosanua mesanmancs Ha ABa oTalla: MCCJEOBAIH
JRE3HECIOCOBTIOCTL KIIGTOUNOI0 MOHOCIIOS W OTIPEJIEJSLIIN 0COBRIHOCTI
npossxenus JIMB. Ilepsstii otram ncciegoranuii nposogu:y a mepe-
pmBaemuix anuuax RH, O3Y, Hep-2.

Poct uepesuBaeMbIX KJICTOUNBIX KyJALTYP U3YIalCa CJAeTyOHUM
obpasont.

1. HcciepoBanm mMu3Hecnoco0HOCT KJIETOIHOTO MOHOCIAOSA, WC-
moab3ya xounuenrpanmio kiaetok 80 thic./ya gma tramn RH, Hep-2
7 100 toic./ai A Ryabrypsl thaxn O@IU. Basech riaeror pasaupand
B TMeHULUMIIUIIOBHE (IaKOHK CO CTEKAAMM 10 2 MJI | MHKYOUpOBAAH B
tepmocrare mipu 37°C. Yepes ompepcaennoe Bpems mukyGamuu (6,
12, 24, 48, 72, 96, 120, 144, 168 1) cTeraa ¢ Belpocinny ma HUX Kie-
TOYHBIM MOHOCI0eM (UKCHDOBAJIA METHJIOBLIM CUUPTOM W OKpallliBa-
nw reMatokensaui-oosuroM u o (D8anremy. PesyunraTte o6paGaTsisa-
JAE C YUueroM CIefYIONMUX HapaMerpoB:

a) Sp — KoamueCcTBO AfEP Ha EXMHUIY ILIOUALM TIperapata, Ko-
TOpPOC XapaKTepuayer ILIOTHOCTH POCTa MOHOCIONA;

0) MA — MuroTm9ecKas aKTMBHOCTH (B NpouenTax) — KOJHIECT-
Bo feasimuxcs sgep Ha 100 amep momocaoa — mpounpeparnsnag
CIIOCOOHOCTD KIGTOK;

B) d — auamerp sxep (B MHUKDoHaX) — cpefinexajsubepmubii MAna-
MeTp ANep KJIeTOK MOHOCJIOA.

2. BuiApnsa cpoku NOABISHMA MOHOCIOA Ta CTEK;Ie, OMpefestann
TECT HA KOONEPATHBHOCTBY KJICTOK (KOJHMYECTBO KJETOUIIBIX KOHTAK-
ToB). laA DTOro KIETOMHYI0 B3BECh PAZNMBANE B IEURIUILIUHOBLIE
¢daaronst 8 wonneHrpanuu H0 n 100 teic./ma. Matepuan fnrcuposann
gyepea 24, 48, 72 1. Mopdomerpudeckuii anaaus TPoBORUJIM IO YKa-
3aHNLIM BRI mapamerpam (a, O, b).

3. Onpeneasas pPe3snCTEHTIIOCTh KJICTOUHOTO MoMocaoA K AmxaM (Cy-
7eMa), KIETOUYNYI0 B3sech ¢ KoHuentpanuei 80 Twe./ma pasnusanu B
TeHUIUAIRHOBbE PJaKOHH W Tocde (opMEpPOBaHEA MONOCJIOA I1a
CTeK.Ie 3apajKaau ofHOCYTOYHYI0 (24 9 pocta) um AByXCyTounyIo (48 1)
KJICTOUNYI0 KYJBTYPY CYJIeMOH, KOUNeHTPAUEA KOTOPOH paBHAJNACh
3 u 5 mxr/ma. Ilopaskenme moHocloos oueHuBanm Lo 4-Gaxabhoil
cacreMe.

4. NMus BHACHEHAA KOPPEIATHAE MesRLy HePCKHCHBIM OKHCIAeHHeM
ANMUIOB ¥ KA3HECTOCOOHOCTHI) KJIETOYHOI'0 MOHOCJIOA IPOBEIeHE
OIBITH C OIpejiefeHueM MHTEECUBHOCTH IePEKHCIOr0 OKMCICHHAS Ju-
nugos B llopuancke mo cpaBleHW ¢ mx MHTeHcuBHOCTHIO B IloBo-
cnfUpCcKe, KOTOPYIO OTEHHMBAIN IO 00PA30BAHMUIO NUEHOBHIX KOHDIOTA-
ToB Io MeToAnke ApuaxoBa m Bragmumuposa. Mameperua mpoBogm-
anck Ha cnekrpodoromerpe CD-4.
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Puc. 13. Bagsimde reauomMarnutHoil 00CTAHOBKI HA MOBOCTOIl KICTOK B ye-
JOBHUAX BHCOKHX JNRIPOT IO MECAILAM.

1 — Ap-uHpeke; 2 — K-muperce B HoBocubupere; 3 — K-ungeke B Hopuibcke; a u 6 —
NJ0THOCTh POCTA MOHocnoA: 4 — B HopocnOupere, § — b HopwibeKe; ¢ U 2 — MMTOTH=
uecrKad aKTuBHocTb: 4 — B HoBocufupcxe, 5 — B HopuabcKe.

Jxcmepument mnposonuau cuiixponito B lloBoenOupecke u Ho-
PUABLCKE BO BPOMS IHOASPHON HOUYH. Y CAOBHS OIMKTOR CTPOTO CTAHAAD-
TH3UPOBAIIEI: BCs MOCYjlA MPUTOTOBJICHA € HCIOJIH30BAHUEM HOBOCH-
Omperod BojLI, mUTATeALLasi cPe;jia, Bepcel — OJiHOH CepmM, ITepeBH-
BaeMble KjeTounsie Jguiuu npuBescusl B Hopuaner m3 Hosocubupcka.
Bcero mposepeno tpm cepun sxcmepumentos mo 200 ¢uraxoioB B Kask- -
moM. lloaywenmsie maunme o6paGoransi cratmerwaecku (pme. 13).

B mepsoii cepmm oxcmepuMmelToB o0Iapy:keno, UTO KIAETKH MOHO-
CJ0s XOPOIMO PacH;IacTHBAIOTCH Ha CTEKIC, MPOIECC AX KONTaKTHPO-
BaHuA Me:k4y co6oll Buiue mo cpaBHennio ¢ HoBocubupckrom, 3areM ¢
48 v poct monocnost B Ilopuascke cranopurca Gojee PHEPIUYHBIM, A
n1aTo KJIeTKH BHX0AAT K 72 4, 3aTem B llopuiancke MoHociod morm-
faer K Kouuy 6 cyr, B HosocmOrnpcke ke on ;kM3HecmocoOeH Golee
9 cyt. B To ixe BpeMa orMeuaercs, 4ro kak B Hopuascke, tak u B Ho-
BocHOMpCKe THK MATOTHYECKOH AKTHBHOCTH NpHXoguTcsa Ha 24 1,
Ho B Ilopunbcke om B 2,5 pasa Beime (cM. puc. 13).

Bo BTOopo#l cepmm He 3adMKCHPOBAHO CYmECTBOHHEIX Da3amdumil B
POCTe KJIeTOIHOTO MOHOCHOS B 000HX MYHKTAX, MATOTHIECKAA AKTUB-
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HoCcTh KieToK B IHopmnscke okasadack B 3 pasa nmiKe Ho CPaBICHNIO
¢ KJerounoit Ky.aprypoit B Hosocudupcere. OcodentocTsio pocra Mo-
Hocnoss B Hopunbcke apisdercd Hadnuue ABYX NMUKOB MUTOTHYECKOH
AKTUBLOCTU, MpUXOOAIKXCH 1a 24 u 60 a (eM. puc. 13).

B Tperbell cepHu OKCHEPHMENTOB yCTAHOBIEHO, YTO MOHOCJIOH B
Hopuiabcke mo BceM mapaMeTpaM pacTeT dHepruuHee: ILTOTIOCTH POC-
T& ¥ KONWMYECTBO AJEP Ha eMIUIY ILIONamgu B 2 pasa BbiMie, ¥MeM B
HosocmOupere, mMK MUTOTAYECKOW AKTMRHOCTM, HPAXOSIMHACA HA
48 4, Bpimte B 3 pasa. K xouny 6 cyT noasjadgercs MIOro HuKioruye-
CKEX KJCTOK U MOHoc;0ii mormbaer, B HosocuGupcke B sT0 BpeMst
0H xusHecmocoben Gomee 9 cyr.

IIpn uccnenosanmu nefiCTBEA ANOR lla KJICTOYNLIH MONOCION ycTa-
HoBieHo, uTo B Hopuibcke cyrodmnulii MoHocHoit He moruGaa mpn
meficTBUM 3 MKT/MJ CyJeMbl U 9acTHHUINO TOTUGAI NPA AeHCTBUM
5 mrr/ma. J[ByXcyTouHmA MOHOCIOH NHOJNOCTHIO COXpailAlicd TpPH
‘peiictsmu O MKr/Mia. B cyrounom monociaoe, sepamentuom B Ilono-
cHOMpCKe, oTMevajach rudedb KISTOK TpHU AelcTBUM yiKe 3 MKr/MIL.
Ta ;xe xapruoa oTMedajach W HPM HcCie;0BAaLHH IoBegeHHsA 2-CY-
TouHoro Momociosa. TakuMm obpasom, Monocaoil B I1opmiscke oxasasi-
c¢a GoJice YCTOHYHBHIM K BO3HEHCTBHIO CyJICMBI.

IlpoBoga mccienoBaHHA Ha «KOONMCPATNRHOCTLY C TEILIO Omperie-
JeHNA CPOKOB NOABJIEHAA MOHOCIOA HA CTeKIe, HCMOJIb30BAIN Pas3ind-
mrle kormentpanum: 5-103, 7,5.103; 1.10° waerox 8 1 ma cpejm. Yera-
HosiaeHo, uto B llopmancke mMomocnoit oGpasyerca depes 2 cyr ysie
u3 5.10% raeror/mMa cpensl, a B Hosocufupeke 3a 1o ke BpemsA u3 TOH
jKe B3Becl BRIPACTAIOT TOJBKO OTHEABIibie KOJOHHM. 3TOT BAKT eme
pPa3 MOATBeD:/laeT HAIIW JAHHLIC O TOM, 4To B Hopuwihcke KiIeTouHas
KyJbTypa pocia 0Oojee DHEPTHYHO.

YaurwBasg CTaTHCTUYICCKYI0 OdOCTOBEPHOCTh HOJYYEeHHOTO Mare-
pHana, OJHOTHIIHOCThL METOAHKM pabOTH, CHIXPOHIOCTH DKCIEpI-
MelTOB U OJHHAKOBYIO 00eCIIeYeHHOCTH KAN{IOTO ONBITA, MH MOKEM
npennolaraTb, 4T0 Pa3nudAs B pPesylibTaTax cepuil 3aBUCAT He OT
(BHYTPEHHNXY YCAOBHH DKCIEDPHMEHTOB, a OT BO3[eHCTBUA BHEMHHX
daKTOpPOB, TAaK KakK Bce ycaoBmsa HMccaenosanuit B HoBocubmpcke n
Hopmasexe Guan upentmann, kpoMe 3MII 3emawn m paga reorpadu-
9eCKUX TOKasaTedell, He KOHTPOINPYEMbIX YCJOBUSAMHU DKCIEPUMEHTA.

Iloayuennnie pesyabTaTHL CPaBICNHl ¢ JAIHBIMU 10 [H-uHnjexcy,
naaueTapiomMy HHuekcy {Ap) © Ho 3HAKAM CEKTOPOB MCHKILIAHETHOLO
MArBUTHOTO MHOJIf, TONYIeHHHM B obcepBaropuax Hopunncka u Ho-
BoCcHOUDCKa.

B mepmox mpoBegeHHA HepBoro 9SKCIHePHMEHTA II0 BBHIPANIABA-
HEIO KyaAbTyp reodusmueckas obcramoska B Hopmibcke xapaxre-
pH30BaJach BHICOKAM VPOBHEM MaruHmTHo# arrtmsmocTH. Haugado
"TIepROTO DKCIIEPHMEHTA COBIAJ0 ¢ MarHHTHON Gypeil odeHb Gomapmoi
AHTCIUCUBIOCTYA C BHE3aOHKM HAuajoM W AMIIATYH0il BO3MYmeHms
mo 1500 ¢, 4ro coorserctByer KH-umnexcy 8—9 Gammos (ZK s8a
cyTkn 36 GanmoB). AKTUBHHHA Depuoff MargsuTHOW OypH RJIAICA TPH
AHA, HO H IIOCI® Hero YPOBeHb MATHWTHON AKTHBHOCTE OCTABAJCH
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BHICOKHM B Tedenme Bcero okcmepmmeuta. B ro ke Bpems B Iomo-
cafHpecKe MHTCHCUBNOCTh Maruutnoil Gypu Opiia Meubiie (aMILIHTY-
fa sosmyments o 330 v, uto coorsercrByer K-unsexcy 7-—38 Ganaos,
ZK 3a cyrku pasua 28 Gangam). IlpoposKMrIennuocth MarHmTo-
HaIpssrelHoro mepuona B IloBocubupcke tamke Oulaa MeIblie.

Taxum o6pa3zom, MAaTHMTHAA AKTHBIOCTH B NMEPHUOMA JKCUEPHUMEUTA
cuibHee Mpossuaach B 1opuibeke, oTAM, BePOATITIO0, MOYKIIO 00BACHUTD
pPasguuuA B PocTe MOHOC;I0f MO BCeM H3YJeUHHIM IIaMH HapaMeTpaM.
Bnnumo, RUTEHCABHOCTD pocTa MPUBea K OHCTPOMY UCTOMEHMIO MOTO-
ciosi, morubuiemy na 2—3 cyr panbme, ueM B IToBocuGupcke. Poct
monocsiosns B Hosocmbupeke Ouict Goee 3aMCIISHHBIM U MUTOTUYCCKAA
aKTHBHOCTH B 2 pasa HU;Ke, HO KOHTAKTHDOBanHe KIETOK M Ajepro-
KJIEeTOYHbI® OTHOIIEHHAs BLipaAieHbl Ay4Ille, mMOITOMY Momociaoil oka-
3ajca Gosee FRUBLECIOCOGIBIM.

ITpn ananmse Broporo sxcuepuMenta BUANO, YTo (OXLOIIX pasif-
9l B pocTe MOHOCHOS 10 yKasaHilbiM Billlle IapaMerpam Ile orMe-
gaerca. Oba MoHoc:IoA sRE3HecCoCOOHH [0 9 cyT. 3T10 obbhacHAeTCA,
DO-BHAMMOMY, TeM, uTo Bapuanuu IMIL 3emiiu B mepHon omkitos Obl-
am Hepenmku: Ap = 8, mecrnnie unyiekest Hopuancka u IloBocmbup-
cka coortsercrBenno K=-17, K=15.

B mepmop Tpethero skcmepuMenta BHOBL HalJIofaercs MOBLIIIe-
HEe MarsutHo# axtusnocru: B llopmascke K==36, B Honocmbmpcke
K=20, a Ap=28, 1. e. HaGm0a/1ach HaOPSAKEIHAA[RINOTOMATHATHASA
obcTanoBka. PesyapraTsl omniTa B KAaKOW-TO CTemeHH IIOBTOPAIOT
AMHAMUKY H3y4YeHHHX NOKasaTeJIeil mepROTo JKCIepHMeHTa.

IInk mMmToTHYecKoit aKTHBHOCTM DPAXOIMTCA Ha 48 4, coBmajas
B 9T0T neHb ¢ Ap==28. HRusuecuocobuocth Momnocioa B llopuancke
OKa3anach Ha 3 cyT MeHpme, geM B lloBocufupcke, Kak W B OepBOM
9KCIEpUMeHTe.

IMTpu ananuse TaGiauil 31aKOB CEKTOPOR MERONAHCTIION0 MArHHT-
HOTO IIOAA MO3KII0 BUFCTD, YTO BPeMsA HEPBOI'O0 W TPETHEI0 JKCIepH-
MeITa COBIIAfAeT Co CMeHoH 3HaKa - fa —, 9T0, BUAAMO, B KAKOH-TO -
Mepe o0yC:OBIMBAET CXOOCTh PE3YALTATOB 000UX DHKCIEPHMEHTOB.
Bo BpeMmsa BToporo skcmepuMelTa 3HAK CMEHMGICH ¢ — HaA -l-.

Uccaenosanus sasaenus JIMB B Ilosocmbupcke m Hopuancke
OPOBOMMAM TaK;ke CHIOXPONIO. 3a BpeMs HKcmeguLMHA Tpose/ieHo
20 oxrcuepuMenToB 1Mo 25 OMBITOB B KajkJIOM, BKIIOYag KOHTPOJID.

G 20/1 mo 23/I1 1976 r. uccaexoBaJjin sABJICHEe IUCTALTHHX Me;K-
KJeTounnix B3ammopelcrsmii kak B IloBocuGmpcxe, tak u B Ilopuasn-
cke. Bmepsuie «epranbunity 11T saperucrpuponan 8 Hosocubup-~
cke 2 ¢gespansa 1976 r. 8 40—50% cayuaes. B Ilopmabcke nepsoe
mpoABieHUC «3epKajbHoro» sddexra ormeweno 23/I1 1976 r. s
30—40% cayuaaes.

VccaenoBanma caenywomelr DKCIeguiidH, IOPOBONHWBIIHECA B jie-
raGpe 1976 r. m amsape 1977 r., HOKa3adm, 1T0 BHAYAJE «3ePKAND-
moiiny 1119 orcyreTsoBan B ofoux myHKTaX, a ¢ 24 ferkabpa s Iloso-
cuOupcKe on HAYAN TNPOABAATLCH ¢ TeHAEHOUeH K CTOHKOMY yBelH-
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gennio 10 60—80%. B Ilopuancke so scex ommrax sddert orcyTeTBO=
Bal fo koHia ¢espaxs 1976 r.

HcenepoBanna Bo BpemdA noasapuoro auA (Ma#t — mons 1979 r.)
oKa3aiu, 4ro «3eprajbHuin 1II13 B atu Mecsis IIaGJuo;(aeTcﬂ Kax
B Hopmascre, tak u 8 HoBocuGupcke ot 40 no 60% caygaes B 3aBn-
CHMOCTH OT Ailsl DKcIepuMeHta. I3 To ke BpeMs 0oTMedajuch JHEA ©
OTPUIATEILHBIM Pe3YJIbTATOM, KoTHa odderT He HabAomalics.

MDenoven IMDB B Ilopunscke 3a mepuon mccesaemoBaHmsl MPOsSBRICH
BO BDeMsA MOJMAPHOI HMOYHU, B CpellHEM Ha Mecsan mosske, ueM B l1lopos
cmbmpcke. C konia gerpand ma ganHoil UHPOTe 3aKAHIMBALTCA MOMAP-
Hag HOYb M 1187 TOPUBOHTOM MNOSRIACTCA Kpamonpemeﬂﬂo COIHIE.
Bosmosnno, npossiaenue fenomena [[MB ma 69-i mupore cBsizamo c
yIjloM coJllllla Haj TOPU3OHTOM. Bo BpeMsa magasja MONAPIOro KHA
«epranbuniity 1119 mposmusiaca B 40—60% nonoskATEALHHX pe-
3yJaLTATOB, Tak ke Kak M B lloBocudupcke B dTo BpemaA roma. Taxum
o0paszoM, HaMu moJydella ompefesieHHasd KoppenAnus QeHoMeHa
IMB ¢ napaMerpamMyn reImoreoMartuTHON 00CTAHOBKHM, BpeMeHeM N
MeCTOM IIPOBeJeHUsT DKCIEPUMEHTA.

Tarusm ob6pasoM, B HAMNUX HCCAEOBANHUsX, NPUBEIEHHHX paHee
(1966—1975 rr.), oTmMeueHa CE30HNOCTH B LPOSIBJIECHEN TUCTANTILIX
ME;RKJICTOYNLIX B3aWMOACHCTBHI, KoTOpad 3aK.1049alach B TOM, 4UTO
B teuenne 1,5—2 mec (dexabpp — suBapp) «3epranbvuniiny 111D ne-
wezan (ucciaegosanua B HosocuGupexe), u, nagumnag ¢ Mapra jio cel-
TAGPA Ka)kJoro YKasaHHOTO voma, mposasiagics mo 60—80%.

TlonBoaa Mroru mMOMCKA BAMsANAA Teanoreorpapmiecknx QaxTopos
na JIMB, MosieM ckasarh, 9T0 AAs SKCIEPAMEHTOB, B Kotopux (JIMB)
opderr orcyrerBoBall, Ap moBRIIEH H MOHWKEH [IJisi BCeX TeX CIy-
YaeB, KOT[A Pe3y’abTaT sKCHePUMeHTa moXoskuredes. B mum «ymau-
HBIX» DKCLEPHMEHTOB NPeol;IaJaloT CeKTOPHl OTPUIATEeNbHOH IodsAp-
HOCTU M CEKTOPH 1OMOKUTENBHON IOMAPHOCTH — SIS OTPHIATEN b-
Heix ombiTon. 1Ipu anaamse umpmekca Bemeinieumoin axtmBuoctu Conu-
A yCcTauoBieHO, 4T0 OOANbMHE BHAYCHUA DTOTO UHAEKCA HMOIT Tell-
HEIIMIO COMYTCTBOBATH «OTPHUATEIBHHIMY ONHTaM. Takum oGpasoM,
moJiygeHa onpefielieHHas KoppedAnua GHOJO0rMYecKHX IPOLECCOB 1ia
RJIeTOdIIOM YpoBIe ¢ IapaMerpaMM IelHOreoMariuTION o0cTaHOBKM,
BpeMeHeM M MeCTOM TIPOBefeHms dKcmepmmeura 1o K-mugexcy (mecr-
HHIM WIIEKCaM), 3HaKy MeRIIaHeTHOr0 MaTHWTHOTO II0JH, UHACKCY
cosueqIbIX BenbmeK. lednoreomMarnurnas ofcTamoBKa B Hcc.ejye-
MOU MHUPOTION TOUKe, IO HAMIAM [AHIBLIM, MOKET MI'DATh OIpemeleH-
Oy POIb B 3KU3HE/IEATENLHOCTH KISTOYHOTO MOHOCTOA U B HPOABIe-
aun  ¢eHoMena AWUCTANTHHIX MEKKJIETOUNWX B3aHMOIEHCTBHI.

B nacrogmee BpeMA dKCIlepHAMeHTAJIhHHE Ha(AIOIEHNA W Teope-
THYECKOE WCCAER0BAHMA [AI0T OCHOBAIINE CYNTATH reOMaTHUTHOE II0Je
OTBETCTBEHHBIM 3a 0OModorMYecKHe 3PPeKTH (YHKIUOHAPOBAHUA KRU-
BHIX OPTaHm3MOB. ['eOMArHATIIOL [MO.(¢ OKA3KIBALT pelialoniee BAUAHUE
GyKBaJbIIo Ha BCe IPOUECCHI, COBEPINAIMUECA B OTACIBIHX KIGTHAX,
opraEnaMax. Biamaume reoMarHATHOro IOJA A ;KMBHE CHCTEMHBI ¢ pas-
AUYHBIM YPOBHeM OPTaHM3allEd HPOXOJAT U oIlQCPeLyercs depes
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CJHO}(HBE KJIMMATOMETCOPONOTMYCCKYE LEeNH W 3BeHbA, TAK KuK 9T
CBA3b OCHOBHIBAETCA HA CJOKHHX 3aKOHOMEPHOCTAX, CYHIECTBYIOIMX
B npupode. Bor moueMy B pAfe caywaes BAMAHHE TEOMATHUTHOTO TIO-
AA CKDHTO cepHeil IIPOMEKYTOYHBLIX 3BeHbeB YMCTO GHOJOTHYCCHOI
BzamMocBaAsu. Ha ocHoBe Ipm3HAHWA BefymeH POAN TEOMATHUTHOTO
H0JAs B JHABHENEATCIBHOCTH OHOJOTHYLCKUX OODLCKTOB CTAHOBUTCA
MoHATHOH CUHXPOHHOCTH TeJHOOMOJOTHYECKHX peaximi, HO BMecTe
¢ TeM BO3HMKAeT DAX BOMPOCOB: Kak@We HMeNHO IapaMeTpPH OKA3H-
BAIOT CYLIECTBOeHHOE BIUAHUE Ha >KA3HENEATeALHOCTH ;KUBHX opra-
HU3MOB; KOJH9eCTBEHHHE U KayecTBeHHLIe OCOOCHHOCTH W30AMPOBAH-
HOTO B XoMOUNHPOBAHHOTO BO3feiicTBMA Ha Omocmeremsl. Ha srm
BONIPOCHL MOKHO B 3HAYUTENLHON Mepe OTBeTHTH IIPH IIPOBeXeHNH
CUHXDOHHHX DKCHCPHUMEHTOB € HCIOJML30BAHMEM HCKYCCTBEHHBIX Mar-
goTHH X Hoaed. PaGoTe mo KpanupoBanmio OSHONOTHYCCKUX 00BEKTOB
HHTePECHHK TEM, 4TO B HHX JleJacTcAd UpAMas NONLITKA TONHOCTHIO
0CcBOOORUTHCA OT BO3[EcTBMA TeoMarHHUTIIOTO TIOAA WIH, 10 XKpaii-
Hell Mepe, CHIBHO yMeHBNUTb ero pamanme. IlocTasaennbie zamgagu
cAYIKAT UeNb0 HAIHUX fgaldbHeHmImX HccienoBaHHH.

F'rasa VI

OBCYKAEHHNE HOJYYEHHBIX PE3YJIbTATOB

Nrorm muoronerunx mccaemoranuit (¢ 1965 r.) nossoauam moay-
9uTL HEKOTOPHE ofmue XaDaKTepHCTHEHM HilpopMallmoHHOR BIIeKTpo-
MariuTHOH MeKKIeTOUHOH CBiAsu. PesyibTaTsl MOIKHO KPAaTKO CYMMU-
poBaTh ciefylomuEM o0pa3oM.

YcranoBiaeno, 4To Opu HaJHYMH ONTHYCCKOTO KaHAJa CBA3M Uepes
TOIKUE CHAIONSIIIEIC U KBapLEeBole ILIaCTHHHL Me;KTY ABYMs H30JIAPOBaH-
HEIMH TKaHEBHIMH KY.JbTYyDaMu CYINECTBYeT AMCTaHTHOe B3auMofeii-
CTBUE, BHPAsKAOINeECs B HOBTOpeUHH MOPPOTOTHYECKUX IPA3HAKOB
HATONATONOTHICCKOTO MPOIecca, UIAYIMPOBAHHOIO B ORHOM U3 KYJIb-
TYp C TOMOMBI0 BUPYCOB, ABYXxopucToit pryta m YD-o6ayuenunsa B
Apyrofl — MOTAKTHON KYJAbTyDe THalu. D70 ABAeHue 0003HaYeHo Ha-
MH K&K «3CPKaJblinify NuTomaTmdeckmi ddexrt («3epKambIHIily
119).

ITpu mpumenenuu murubUTOPOB KISTOUIOTO NHKAA (KOJIUIEMHI) MEL
IOJAYVYaeM B «3ePHAABHONY KYJIBType TOT 3Ke Ipolecc MmeTada3HOro
6a0Ka, 4To W B Kamepe-HIIyKTope. JTa Mojenb YKe WHOTO TOJKa,
TaK KaK 37eCh HOET Mepenada uiudopManuu e 0 TEOEIN KISTOK MOUO-
cx0sA, a o0 I3MeHeHNH KJeTOYIoro UKIA.

} Onncannoe ABleHne o0HADPYIKEHNO mpH B3auMMOAeHCTBEM BCeX HC-

CHEIOBANHEIX HAMA HOPBAYHLX W IepeBHBaeMAIX POMOJOTHIHHX Kile-
TOUHHIX KYJABTYD.
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JTO MO3BOJIART TOBOPUTH O TOM, WTO MBI, IO BCEH BUAIIMOCTH, HMeeM
mexo ¢ o0mwmM OHONOTUMECKMM sBIGHHEM — CcBoeobpasunoit (opmoit
MERKJICTOYHOI0 B3aUMOIEHCTBHA.

Ecuu cam dakT B3aumMopeiicTBuA oTpasKaeT HEKOTOpoe obmee CBOH-~
CTBO KICTOK PA3JUYILX BUIOB TKAHEBHX KYJILTYDP, HaXOMAMHUXCA B
YCAOBUAX JCHCTBUA Pa3HEIX IMTONATHYECKHEX areliToB, T0 Mopdoioru-
4ecKoe BulpakellHe 3TOT0 B3auMoneilcTsua («3epKanbumity I[[I19)
[OCTATOYHO CHEIMPHIHO ANA KayiAoro 3 u30PaHHBIX DKCTPEMAJLHBIX
arentoB. IIpn oneitke Mopdosorun ocuosuoro 1 ¢3epraasuoroy I{I19,
pacmndpoBbiBasg Pe3yJbTaThl ONBITA (BCIEHYIO», MOKIO YBCPEIHO
CKa3aTh, ACHCTBUIO KaKoro areHTa COOTBETCTBYET 00HapysKelHAd Kap-
THHA «3eDKANBHOTO» LUTOmATHIECKOIO dPderta.

ITepBuM [OKA3aTCIBCTBOM COENUPUIHOCTH TUCTAHTHLIX MeskKiIe-
TOUHLIX B3aUMOMEHCTBHH ABJAANTCA ueTKHe oTAMuYMA Mopdoaoran
«3epranpuoro» {113, monyuenHoro Ha oyHoOll U Toit jKe AMHUN KICTOK
OT KOHTAKTa € KJCTKaMU-HHIYKTODAMH, HOIABEPIUYTHMYI BO3NEHCTBHIO
PasUBIMM DECTPEMaibHWMU areiiTaMu. Pedb uier o ToM, 9To Ha oJHOHT
U ToH ke Ky:JAbType TKAaHH MODPEOJIOTHIeCKHE KPHTEPHI, HanpnMep
BHPYCHOTO M YibTpaduoneroBoro «sepranbvHoro» 1[113, cosepriexuo
pasiagaHl, IToT PaKT 0COGEHHO AeMOHCTPATHBCH Ha KMHIOKALPAX NPH
neiiTpagepHoll MUKPOKUHOCBEMKE, I'fle Builla MUHaMUKa MOP(OIOoTi-
YeCKHX M3MeHeHuH.

Coenuuanocts (436upaTeJbHOCTh, CHELUATU3ALMI) MEKKICTOY-
BHIX AUCTAHTHHX B3auMomeiicTsuil moguepxmBaerca TeM 00CTOATENb-
CTBOM, 4T0 «3¢pKaxbnbiiy 1113 makcmMmansiio mposiBisierca B mapax
N3 TOMOJOTMYHBIX KJGTOYHHX KYJBTYD, a ciabee B GIM3KODPONCTBEH-
HEIX ¥ 3I0KaTeCTBOIIHHX K.iIeTKaX. D rereporeHHHX KieTkaX, TeneTH-
YecKIl AAQJIEKO0 OTCTOAIMX APYr OT Apyra (BUAOBHEC pasianuusA, Ha-
mpuMep), «3epraapumnity {119 He nposasasiercs.

lloayaeunrie gaHibne YKaswBalT HA To, YTO ITH B3AUMORCHCTBUA
mMeloT depTH Ouosorudeckoil cmemuamusanuu. alieko oTcToAmue
BHALI HMEIOT OIDaHMYeHUDIe I ¢3alPEMeHHEIe)» BO3MOKIIOCTI DIEKTPO-
MarnuTHOro o0menusa. 3Hech MOKHO: IIPEANOJIOKUTE, YTO 00HA Py KeH-
HEI TUN MEKKJIeTOYHHX B3aUMOXEHCTBHII, MMeA KAM3UEHHO BajKIILIH
cMBiC1, GOPMUDOBAJICH B IIPOLECCE DBOJIOMUOHHOTO PA3BATALA IO TUILY
COOTBETCTBUA IPUEMHUKA W HCTOYHHKA HHYOPMalLlioHIIOTO CHTHAIA.

CreruuanocTs JACTAHTHOrO B3aMMOACHCTBUA NOKABLIBAGTCA TEM,
9T0 B ciaydae cABUra GYHKINOHAABHOIO COCTOAHMS KYABTYPhi- HILYK-
TOpa, XapakTepusyomeroca He Tubeqbio KIETOK, & TOPMO;KCHMEM
JieennA U PocTa KJIeTOYHOTO MOHOCIOA B ¢3eDKaJTbHON» KYIBTYpe,
MOBTOPANTCA Te ;Re NPUHUANMANBHO OTAHYHEE oT rufenu CHBHTH
(Momiesb ympaBisgeMoro MaToTwdYeckoro mukiaa). Hakomenm, mpm cpas-
HATeNbHOH BU3YANbHOU ONEHKE OATOJOTOM HCXONHOW H «3€PHaIbHOIM
KYJIBTYD OflHOW JIHHAHN KJIETOK Ha pPAXe Mofene# ¢ pasIuYyHEIMU DK-
cTpeMasibHhIMu aredraMu (Hampumep, Bupyc, cyiaema, YO) me mpex-
CTaBIsACT 0co0Oro TPYAA 3aMETHTEH 9ePTHl CXONCTBA HCXOMHOR W «3ep-
KaJbHOM» KYABTYPH OTHOCHTENPHO DKCTPEMAaAbHOIO ATEHTA M, YOTKHE
PasIUIUA MEKAY DA3SHEMH «30PRAJIBHRIMIY dQPEeKTaMu OTHOCHTOALHO
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PasHLIX arenToB. 3aMeTHM, 4TO TaKHe Mop(poJOTEICCKie IMPA3IaKm,
KaK BAPYCHHE BHJIOYEHHA, B (3ePKAJbHOI» KYALTYype HHKOTHa He
o0HADYREBANHCEL, IOBTOMY MBI TOBOPHM 0 4CPTaX HE TOJBKO CXOJi-
¢TBa, HO H DPasAHYMA «3ePKAJIBHON» W UCXOMHOH KYJIBTYPHI KIETOK.
ITpoGneMa KoamdecTBENHOH OLEHKA CXONCTBA H PA3NHUMA (3CPKAJD-
Horo» m mcxoguoro 111D moskeT 6mrh, sugumo, pemena (Kak m Bce 3a-
Rayu DOJ00HOro Kacca) IO Mepe pelieHHsA NPOBGIeMH pacIo3HaBalusd
oGpasa.

ITocToAnnmil KONTPOJH COCTOAHHA KIETOYHOH KYJNBTYPH H CTa-
TACTHYOCKAA ONCHKAa BOPOATHOCTH BOBHAKIOBEHUA (B3EPKANBIIOTON»
HI19 mexmroaaroT nasmdue apredaxra. OmmcanmHoe ABjgeHMe NUCTAHT-
HOIH crAsu Habmonasocs Goaee sem B 12 000 map ramep. Beposaruocrs
OABJICHAA DOJOKATESIBIOTO «3epKacibHoro» ashdexta 65—85% (masa
95% moBepUTEABHOH BEPOATHOCTH). 3aKOHOMCPIOCTH NPOABICHAA
«epraxbroroy I3 u ero ymusepcampiocTs moguepkuBaroTeda cTa-
THCTHYCCKUM ompejeienmeM mo Kpurepmi Ilmpcona sddextusHOCTH
HieiicTBAS TPeX BUPYcCoB, cymembl m Y{D-pagmanmu: oHa oKaszalach
OfimImaKoBa, BEPOATHOCTDL Ke DPOARICIHUsT «3ePKaJbIOro» s(PdeKTa
OpH YOPaBIEHUM MUTOTHUECKUM UUKAOM HEKE, YeM Npu FeHCTBHU
JeTaJbHHX OJKCTpeMadbHWX arenros (57 + 5,3%), a mo Rpurepuio
%2 MOJKHO YTBE]KAATH, U4TO CYMIECTRYIOT Pa3ANINA B AHCTANTHOMR mepe-
Jlade [UTOMATUYECKOTO 3PPeKTa U YupaRrIeHAA MUTOTUISCKAM M KA0M.
Ilpn mpepsapmresbiioMm 00IyUelMA KICTOK NETEKTOpa Maloli mo3oi
Y®-pagmamuu (15 ¢) mabaromanoch gocToBeprioe MoBHRIIICHUE 3ddex-
THBHOCTH IMCTAHTHELIX ME)KKJICTOUHHIX B3AHMOJEHCTBUIL, B pesyibraTe
gero «sepragpupin 11119 passusaerca 8 99—100% ramep-merextopos,
o0y "enIkX yasTpaduo;ieToM B Tedenue 15 ¢ mepeq CTHIKOBKOM ¢ KaMe-
Poi-HUIYKTOPOM, B KoTopoi passusaerca I[113 npm meiictsmm BHpyca
nan cyiaemsl. B ToM caywgae, rorga «sepraapumity IIII3 passmsasca
B pe3yabraTe KOHTaKTa C KJACTKAMHU TKaHM, MOPARCHHLIMEH OJHHM K3
BAPYCOB, B KyJABTYDaJBHOH ;RMAKOCTM M B KIGTKAX ¢3EPKATbHBIX)»
‘KaMep BUDYC He o0HapymRuBaiCA Jaske UPH TPeXKPaTHOM NacCHpoBa-
Hun. VIMMyHnonorndeckne TeCThl Ha BLIABIEHHE BAPYCUBIX allTUTCHOB
B (3epRaNbLHON» TKalu OB oTpHuaTenbHeiMH. TakuM o6Gpasom,
AUCTAHTIIEIE B3aNMONEHCTBHA, BHABICHHHE IIPM HCHOJb30BAHAH BU-
PycoB, o6ycaoBiIelbl MHAYHHPOBAIHLIMEA 0CO0CHHOCTAMM MeTa00 M3~
Ma ¢3ePKABILIXY KIETOK, NPUBONAIMAIMU MX K rulead mo 3akoHaM,
CBOUCTBONIILIM MeTabogUUYeCKHM IapyUIelnsM, CONPOBOMKIAIOIUMA,
o Bceil BMAMMOCTH, Bupychyio nudernumo. Ilpm 5Tom B «3epKaubILON
KyabsType Bupyc orcyrcrsyer. G 0JHOH CTOPOHEL, BTO CBHAETEIBCTBYET
06 oTcyTeTBUM Nab0PaTOPHOTO 3aTPA3HEHMA «3EPKATBHONY KYyABTYDH
BApYCAaMH, C APYTOH — CBAIETETHCTBYOT 0 TOM, 9YTO BHDPYCOMOXOGHAKLH
«wepraasuuipy 11D Mosker Ours migyumposad AECTAHTHO B MHTaKT-
HEIX KJIETKaX B OTCYTCTBAE CaMOT0 BHUDYCA.

OGuapyskeHnoe ¢ HOMOMBI0 OMOINOTMYCCKOTO ACTEKTOPA ABJICHHE
RUCTAHTHHIX MEMKISTOYHHIX B3AUMOAEHCTBHH, OJTYTeHHOe HaMi IPH
HAJIAYMA ONTHYCCKOT0 KOHTAKTA, T. C. 4epe3 cpeny, Ipo3paulyio mis
3MEKTPOMATHHTHHX BOJAH B muamaszoHe 220380 EM (xBapuesnie-
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CHIOASANLIe MOAIOIKKE), He MPOABAAIMEECH DA CBETOBLIX MOMEX4X H
OpE DPUMEHEHHM 4ePHOT0 UALTPa B MCTAJLINYECKOH Goanru, 3acTaB-
JIAeT UPeuoJiOIKUTh, YTO B3anMopgeiicTBHe OCYMeCcTBIseTcs NoCpex-
CTBOM DJIEKTPOMATHUTHOTO USJIYUEHHA COOTBETCTBYIOIIETO XHANa30HA.
JlelicTBUTENBHO, NP NPUMCHCIME B Ka4eCTBE NOMJI0MKEK OBEYHOrO
CTEKJIA, TOTJIOMAINETO DIEKTPOMATHUTHOEG M3JIYYEHUC B YIbTpadmo-
JeToBoil 00macTH CHEKTpa, «3CpKaJbHb 5(QeKT He pasBHBAeTCA.
C yBequyeHueM jKe TOJMMHE KBaPIEBHX HOMJIOMKEK «3epKaJbHEINY
sdperT mpomasgaeT, TO CBUALTEILCTBYET 0 MAIOH MHTEHCUBHOCTH CRI-
Haga. OMHOBPEMEIHO ¢ TOJIyYcHueM «3epRanbioroy 11119 B kiaerounsix
KYJIbTYypax-feTeKTopaX HaM YAATXOCH 3aperucTPUPOBATE dIIEKTpOMAT-
HUTIOE M3TyYeHUe KIETOK KYNBTYDPH TRAHH, WAGHTHYHOH KYIBTypC-
HHIYKTOPY, OPUMeHAA B KAYeCTBE NETEKTOpa (POTORIEKTPOIHEE YMIIO-
warenu (DIY-39, DIY-42, DIY-130).

Tloraszano, 970 KIETKM KYJBTYPH TKAHHW HCIYCKAIOT KBAITH HICKT-
poMaruuTHOr0 moaa B obmact:m gyscrBureiabxoctu P3Y. Xapartep
H3MEHEHUA UHTEHCHBIOCTU B Tevenme 3—12 g 3aBUCHT OT YCJIOBHI Tpo-
BeJleHHd DKCUOePUMEITOB: BBCHCHHA HKCTPCMAJBHOTO arelTa, HAXNYHASA
ocsemenus u T. A. VcmonsaoBanme meiTpadepHoil MUKPOKHHOCHEMKH
DO3BOJUIO OTMETHTE XaPAKTEPHYIO 3aBECHMOCTD MC;KRJIETOUHHIX JKC-
TAHTHHX B3aUMOHEHCTBUI OT CTAfHMU Pa3BUTUA MCXOIHOTO IpPomecca.
CreoBaTeabHO, OMHCATIIEIC MEKKJIETOYIbIE B3AaNMOCHCTBAA B TKAHe-
BHIX KYJBTYpPaX, MO-BUNUMOMY, 0GABAHE MEXaHU3MY, B OCHOBC KOTO-
pPOTO 3AJOIKEHEl BO3MOKHOCTH CHENMA(PHICCKOTO YIPABICHUA TEM WIA
HHHEM OpoueccoM. Bpax au npasuibio 6suto Obl CYUTATE, 9TO CUTHAIBE
o rufesu KAeTOK BHOOJIAIT JUING QYHKINIO «BRANYSHUA» PEAKIIUH,
T. €. HAYANBHOTO (30HAIBNOT0) CHTHANA, KAK 9T0 HalmiogaeTcH, BCPO-
ATHo, B MaTorenerndeckoMm sddexre A. I'. T'ypsuwa. Hcuo, uro mpo-
1£CC MUTO3a 3alPOTPAMMHAPOBAH B caMo¥l KIeTKe W, eCan mojolpars
CeJeKTHBHOE BO3JEMCTBHE, KOTOPOe 00JafaeT CBOMCTBOM BHRIIOYEHUA
BTOH OPOTPAMME, TO BeCh HOCIEAYIIHHA MPOIMECC CaMOro MUTO3a
opraHusyercd yie camoil Kierroii msmyrpu [Howes, 1965].

B mpuBefenmeiX jKe OUHTAX COBEPINEHHO HHOE MONOKEHHE Jeraa.
Bpag nu monycruMo IpefuosioKeHne o TOM, YTO IUTONATHYECKUN -
dekr, T. e, GonesHp u rmdenb KJIETOK IMOJ BIANAHUEM BHpYCa, 3alpo-
TpaMMuUpPOBaH B caMux kierkax. CmemoBaTeabHo, asA TOT0 4YTOGH
KJeTKa BOCHPOU3BEIA BECh MUK «MHHMOTO HOPAaKCHUAY» BHPYCOM OT
TepPBOHAYAJBHBIX CTATUHA BOIOTH 0 e¢ rubesi, OMHOT0 IYCKOBOTO CUT~
Hajla ysKe HefoCTaTodio, Tpefyerca MINTeAbioe TOCTOANHOE BO3[ei-
CTBHE Ha KJIEeTKY KAKAX-TO (AaKTOpPOB, KOTOpHie CoerududIecKd Ha-
opaBiAaan Obl M UBMEHANN ee o0MeH OT Hadajia [0 KOHIA.

Ecnu ke npefnonoRUTh aKT AMUTCIBHOTO yIpaBieHns oGMenoMm
B «3€PKAJTBbHOM» KYJILTYpe KIETKH, TO CAEAYEeT TyMaTh 00 0ueHb 6OJb-
oM pasHooOpasum u GorarcTBe curnados. MosKHO qoOyCKAaTh He-
CKOJBKO BO3MOJKHHIX BapPHAaHTOB MNOR00HOro fABIeHHUA. Bo-TIepBHX,
[D0JaraT, 9YT0 KaKRAHH OUEKI (epMeHTATHBHHX OpeBPANIEHUE B IO~
PaKeHHHX KJIETKAX CONPOBOKAAETCA DJIEKTPOMATHUTHEM U3JIYYeHIEeM
OTIpefieTeHHOA 9acToTel U moiApusamuu [I'ypsua A. T. u gp., 1934;
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Baysp 1935; Tapycos u np., 1961a, 6, 1967; FHypasnes  np., 1965,
1977; BapeuGoiM u nip., 1966; Branumuposu ap., 1966; I'ypsug A. A.
n ap., 1968, 1974; u np.l. llocienoBateabHoe MOCTYIIIEHE CUTHAIOB
B 3[]0POBYIO KIIETKY B TAKOM ClIydae JOJIKIO Peaju30BATH B HEH COOT-
BETCTBYIOIMYIO AKTHBANUIO epMeHTaTHBHEIX CUCTEM B CTPOTO# mocie-
noBateabHoctu [Koues, 1965; Cyur, 19791, llpm stom yrBepsruaerca
TO, 9T0 [AJIA KICTKH-WHIYKTOpa U3JIyueHHe eCTh JHIIL DOTeps, CBH-
AeTeab ee yKU3HH, a JUIA KIeTKU-JeTeKTopa 0HO mpuobperaeT 3HaTelne
cuenmpnIecKoro CUTHAJIA.

Bonee BeposaTHa ppyrag ramoresa. MojKHO IojaraTe, 4ro AJd
RIGTKU-UHAYKTOPAa H3IYydYeHHe OpegcraBiIseT o0a3areibHOe U Heo6-
XodMoe MpOosABIenne ee KUBHENeATENIBHOCTH, T. €. pedsb HJET 0 CBOe-
o6pasabiX BIEKTPOMATHUTHHX IOJMAX, KOTOPHe A caMoil KITeTKm
ABIAIOTCA ee BHYTPeHHell cucTeMoil mepefadu uHGopMmamuu, 6e3 KoTo-
Poit ;KU3NDb KIeTKY HeBo3Moskla. Takoe mpeamonsosenue OHIo BEICKa-
3ano He pas [['ypsuu A, I'. u ap., 1944; Kasnauees m np., 1964, 1965;
WNnomuu u 71p., 1965; Mapueuro, 1973; Ilonm, Pyr, 1977; MakoBckuii,
1979; Ilomm, 19791.

Ecnu nmpmEsilaTh, 4To B KJIETKAX CYMECTBYIOT Takoro pofa OMII,
TO IPU OTPEfieIeHHbIX YCIOBUAX ipyrue KICTKH, Ionanad o NX Bid-
AHAEe, BOCIPUHHEMAIOT UX KaK cobcTBeHHEd aTpubyT jKusHu, co0CcTBEH-
AYI0 CUTHAJBIQ-HHPOPMALMONEY0 cucteMy. Takoe Openmoso:KeHme
B KadecTBe pafouei runoresst ad o6 bACHCHUA HAUX OOEITOB MH CUA-
TaeM B HacToAliee Bpema HauOoixee mpuemiemsiM [KasmaueeB u fip.,
1964, 1965, 19791].

IleiicrBuTensio, «3epraasHbin 119 mpoasaderca nump npu ue-
TNONB30BAHAMN B KAYECTBE DOIIOKEK KBapPIEBLHIX U CIIONANHX IJIACTH-
Hok He Toame 0,8 MM, a CTCRIAHHBE IOJIA0KKH i D(PeKrTUBHEL
BzauMmopeiticTere ocymecTBisAeTcsa Ia HocTaTouno 0oJbIIOM paccTod-
HUM, pasfendomeM [Be KyJbTypHl, H MokeT OHTH 00yC.I0BIeHO
BJIEKTPOMATHATHLM manydennem ¥ D-muamasona. Bompoc 06 usmiyue-
HME B MAQPAKPACHOM Iuama30He (TAK KaK KBADIL IPO3PAUCH U B BTOMH
06aaCTU MEKTPOMATIIMTHOTO CNeKTpA) TpebyeT CIenaTbibX HCCIeTOo-
BaHKH W, Ha Hall B3TAAN, OPeNCTARIACT UilTepec, Tak Kak MI-usmy-
9eHNe OTPasiaeT 0COGEHHOCTH HOBENCHHA MOJEKYIADPIBX CTPYKTYD H
[pOIECCOB HA CYIPAMOJEKYJAADPHOM YDOBHE, IDpHUEM TeOPETUYECKM
Bo3MOskHo [Bunep, 1968] pauanne msiIyuenus ¢ 9acTOTaMH MOJEKY-
AAPHHX CIEKTPOB Jia MPOIECCH CAMOCOOPKM CIOMIHBIX MOJIEKYJ Ha
TelHeTHYeCKUX «MATpUIaxX». [Har Ye yKasplBajloch, 4HacTh uHgopMa-
OUUA 0 ACHCTBAN MATOCTATHYECKHX AareHTOB TiepeflacrcA B BHIUMOM
AuaTa3oHe DACKTPOMATHUTHOIO COEKTPA. ITH AKTH HO3BOJAIOT IPen-
TOJATaTh, U4TO Pa3jIMUHbie YACTOTHHE XapaKTePUCTUKU COOCTBEHHOTO
BIIEKTPOMATTIUTHOTO H3TYUeHNA KICTOK COfiep;KaT MIGopManuio o pas-
JAWYHBIX KJIeTOUYHHIX mporieccax. Ilo Mepe pasnecenusa KyabTyp, a Tak-
e IPH MOCTOAHHOM YTOJMEHNN KBAPIEBHX H CIIONANHNX IMOIJIOKEK
3()peKTABHOCTD CBASH IANAeT; 3TO CBOMCTBEHNO 00IAM 3aKOHOMEDHO-
CTAM. B3aMMOJeHCTBUA HBJIYYeHHA M BemecTBa (T. e. 3YPeKTUBHOCTE
npoArneHusa «3epraiurioroy 1113 3aBucur OT HOTJOMEHNA B Pacced-
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BaENS SHEDPIEM STEKTPOMATHUTHON BOJNHH — HOCHTeNA WHPOPMATHIT,

IlonrBepskneneM 9IeKTPOMATHATION OPUPOAH CBA3U KJIETOK CIY-
KUT PaKT CBOCOOPa3HON KUHETHMKYU HM3MEHOHUH MHTEHCHUBHOCTH W3y~
YeHAA KIETOK KYJABTYDPH TKAalM, 3apaKeHHEIX BHPYCOM, 3apermcTpH-
poBamnHoi ¢ moMormpio OIY-39. HuTeHcrurHOCTS UBNYIEHAA BO BpeMe-
HA Koppeaupyer ¢ ¢azaMA Pa3BUTHA BUpYyCHOU mHexiuu, dopma
KPHUBOM MHTEHCHBUIOCTH UBJIYYeHNA CHCTCMH BUPYC—KJIETKa 06aagaer
TOCTOSAHCTBOM A Ka0M UCCiefyeMoit Ipymubl BHPYCOB (ajeHOBH-
pyc, Hoxcaxu A-13, MUKCOBUDYCH) U, HO-BHEUMOMY, OTPAKAGT 3aKO-
HOMEPHOCTH B3aMMOJIEMCTBIA BHPYCA C YYBCTBUTEJBHOM KJIETKOM.
VimrencuBHOCTD M3IYIEHUs, 3aPeTUCTPHPOBAHHAA (UBTICCKUM JieTeK-
TOpOM, oneHuBaerca npubmusurensno B 10—10° wmauros/cm?.¢, uro
COOTBETCTBYET MOTOKY MOIIIOCTH B PAacdere Ha OAHY KIETKY MOPAIKA
10-1°—10-% spr/cm?®-c.

CommectHo ¢ Hprimckodt acrpodusnueckoit oGecepparopueii mpose-
JeHH MCCIeNOBAHUA BIUAHUA TelHOre0OPU3HUECKON OGCTAaHOBKM Ha
BocUpou3BeNieAne eHOMeHa AUCTAHTHLIX MOIKKIETOYHLIX B3aMMOJEH-
creuii. Tlo mienuio I'. @. llnxexanosa, mo0me Bo3sjeHCTBHESA, eCid UX
MHTEHCHBHOCTh HaXofurcad B Amanasome 10-°— 1 spr/cm®.c, Moryr
00BEKTUBHO BOCUPUHUMATHCA OPTAaHH3MOM, IIPUIEM XapaKTep B3amMo-
meficTBMil — MHGOpMauMOHHLIA, a He sHeprermueckuit [Ilzexamos,
1967]. Ha ocHoBamuu teopernueckux pacderos [Mysamesckas, 1973 ]
MOKa3aH0, 9TO GHOJIOTHYECKAA AaKTHBHOCTH BO3MYIIEHHOTO reoMarHUT-
HOTO IOJifl TaK:ke uMeeT mHPopMamuoHHHN xapaxTep. Corpymamkom
Kpomcroit o0cepBatopuu b. M. Biragumapckam ucciegoBaia Bo3MOMK-
HOCTh BIAMAHHA TeJINOMATHUTHOH BOSMYIUEHHOCTH Ha BOCIIPOU3BOJA-
moctb genomena JIMB. Ioxyuernnse 3a 10 ger B mameit maGopaTopun
AAHUBIE 0 MpoABNeHU: «3epKampuoroy 1119 B pasmuunoe Bpema rona
o6paboTaHsl 1o MIAHETADHOMY HHEKCY (Ap) H mo 3HaKAM CEKTODOB
MERINIAHETHOTO MATHUTHOro mwoad. llpu sroMm oKasamoch, 4To A
KCIEPUMEHTOB, B KOoTopHix 3pdert [IMB orcyrcrBoBasi, Ap mopemen
U TMOHMMKEH [JIA BCEX TeX CAYYaeB, KOINla PesyJbTaT BKCIEPUMEHTA
moJ0KuTEeNeH, T. €. <«3epraapHeiy I[II9 mpossnserca B 70—80%
KaMep feTekTopa. B AIm «yJauyHHX» SKCIEPHMEHTOB IIpeolbiafaloT
COKTOPH OTPUIATENBHOR MOIAPHOCTH (—) M CEKTOPH HOJOKUTeIbHON
TOJAPHOCTH () Me;KOZAHETHOTO MATHUTHOTO ITOJA ANA OTPULATEIE-
iIsX ombiToB. 1lpu anasmse uHAekca BemniueuHoi aktusHocTu CosHma
(#) ycraHoB:;ieHo, 9T0 GoibMine 3HAUCHHSA BTOTO MHAEGKCA UMEOT TEH-
NeHIUIO COLYTCTBOBATD «OTPUMATCIBHLIMY ONBITAM, T. €. 436 PKAJIBHELY
LITI9 orcyTcTByer. 3T0 HO3BOJSET paccMATPUBATH ABJICHHE MEH(KIIe-
TOUHHX JHACTANTHHX B3aUMONEHCTBHA KaK NepCcUeKTUBHHE I yHHBEP-
CAJIBHHI TeCT JJid BLIABIEHNA BANAHUEA TeNM0- A T€OMATHATHHIX BO3-
MymieHHI Ha OuocucreMy.

Ie racasce gusngeckoil CTOPOHH Bompoca, Tpebyiomeil cuenmaIb-
HHX QU3A9eCKUX MCCHAC[OBAHUK, MBl BHOBh XOTHM BeDHYTHCA K TOMY,
910 00HApPYIKeHN0e HAMU ABICHNE MeMKJIETOYHHX DJIeKTPOMATHATHLIX
B3auMoJeAcTBAN Me;KAY ABYMA KISTOUHHNMEU KYJABTYPaMu YHUBEDPCATLh-
HO M HOCHT JePTHi CHEMuQUINOCTH.,
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B macroamee BpeMa MBI 3maeM, 9T0 HeoOXORUMEI ONPCACICHHEE
yenoBua, npd koropux JIMB ocymectsisercs; CymecTByOT yCIoBud,
KoTopbie ycuamsaior mpossiaedue [\MB u, mHaoGopor, mpu KoTOpLIX
deHomen BaammopedicTBus ocmaGiell WAH KAUCCTBEHIO W3MCIiEH,
Haupumep, ecnu RyJIbTYpy-IeTeKTOp Imepel] KOUTAKTHPOBAHHEM C
KYJABTYPOH-MHZYKTOPOM OGJIYUHTE Mairoil 7030d yiabrpaduoIcToBoTo
usnyuennsa (15—20 ¢, aamoa BY B-30 na paccrosuuu 50 cum), to sd-
dexTHBHOCTE DpOABIeHHA «3epKasbnoro» I1I13 Bospacraer mo 99—
100% cayuaes. Ilpu mompimicHuu TemmepaTypnt Tepmocrata fo 38,5°,
B KOTOPOM IPOBOJUTCH DKCIEPHMEHT, HPOABIEHNE (3ePKAIHLHOTO»
IITI9 rak ke Bospacraer mo 90% cayuaes (JlopMaTbHAA TeMIepaTypa
peipamuBanusa kxerok 37°C). Ipu raxom ske TOBHIIEHUN TEMICPATY P
(1,5°) B KOHTPONBHHX IapaX KaMep CIIOHTAHHOM [eTeHepamuy He Ha-
Gmomaerca.

OgnuM M3 CYMECTBeHHHX MOMEHTOB BOCIPOU3BENEHHMH «3epKAIb-
noro» I{I19 aBxiaerca Bpamicnue KaMep ¢ KyJIbTYPaMm CO CKOPOCTBIO
24—25 0o6/q4. Bpameunue COCYI0B TPU KYJIBTUBHPOBAHEH KIETOK C
3TOH CKOPOCTHI0 — ONTHMAJILHEN pEe/RUM BHPAMUBAHUA KIETOK BHe
opraumsMma. llpu Takoi cropoctu Bpamenus GapalaHa KIeTKM B Ka-
MepaX pABHOMEPHO OMBIBAIOTCA CPCHOAl 03 TUAPOJMHAMIYECKOTO
BOBAEHCTBHA, He MOACLIXAIT, Ha JOCTATOIHOE BPEeMA COOPUKACAKTCA
¢ Ta30BoH (asoil CpefBl KYJIbTUBAIMN, CBOEBPCMEHHO CMLIBAIOTCH C
MOBePXHOCTH MOHOCTOA HPOAYRTH McraboiusMa, TOPMOBAMHE POCT
H licaenne KJIeTOK. Rak oTMeualioch BHINe, HaM HC YAAIOCh 3aMCHHUTE
BpAIIEHNE APYTHM CHOCOGOM OINTUMANBHOTO KYJIBTHBUPOBANAA KY/b-
TYPLL KICTOK MTPU HCIOAB30BAHUM KaMep Pa3HEX KOHCTpYKumit. Bmoa-
He Mo:keT OBiTh, UTO 3TO YCIOBAE BOCUPOH3BEACHIA (3ePKAIBHOTO»
III19 xaxum-To o0pasoM CBA3aHO C YCHJIGHHEM CHTHATA, HATPUMED,
B MOMEHT CMEHH KyABTYPaIblioii Cpemsl KHUCIOponoM Bosnyxa. Taroe
upeanogoskeHne TeM 6oace BePOATHO, GCAU B OCLIOBE MEXAHM3MA B3aH-
MofeiicTBuA paccMarpuBarh usaydueHue. [lpu ucnoassoBanmu ¢oto-
BIeKTpOHHOTO yMHO;kuTedst (DIY-130) mpoBesensl upeBaAPUTCAbIEE
UCCefl0BANMA WHTEHCUBHOCTH H3NYYelHA MOHOCH0A KieTok 1) Ges
Kakux-1u00 BosjedcTBui (KOMTPOIB); 2) MOPaKeHHOTO CY/IeMoi;
3) mopBeprapmerocsa NCPUOAUYECKOMY Bpallenuio Ha nameM 6apabane
€0 CKOPOCTLIO 25 00/9; 4) MOpasKeIHOTO PABIMILBIMY H03AMK CYICMEL I
OJTHOBpEMCIHO IEePUONNUeCKH BpalmaBmeMmca B Gapabaite.

B mepBrX Tpex cayuasX HaM He YIaloCh 3aPeTUCTPUPOBATH H3IY-
4YeHHe, WHTeHCHBHOCTD KOTOPOTro HOCTOBEPHO OTIMIATIACh OB OT yPOB-
s COGCTBEHHHX mymos PIY, np:m ycroBum, UTO BCE DKCIEPHMEHTL
OPOBOJUIKCH B TEMHOTE, 4 MOHOCJIOM KIETOR HpeiBAPUTeNBHO 2 1
BHIEp;KUBAJICA B TemHOM Tepmocrarte. IIpu ocBemenuu mMotocron wire-
TOK HAKAIYIE OIBITA PErHCTPUPOBATOCH HHAYIUPOBAHHOC CBETOM IIOC~
jlecBeYeHHe, AHAJOTMYLOE [MOJIYIeHHOMY paHee B DKCIEPUMEHTAX ¢
nomompbro OPIY-42, mosroMy HpH IpoBeeHnN JalbHORIONX MCCIeN0Ba-
HU# HeIpeMEeHHHM YCJIOBHEM ABJIANOCH OTCYTCTBHe ocBemenus. [lpu
BPAIIEHUH MOHOCHOA KJICTOK [ePeMeIIcHHe KaMephl ¢ KJIeTKaM® U3
na3Mepureabnoro O0xora ®IY B TepMocTaTHPOBALHENA OapafalH mpous-
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BoOfMIOCH TakUM 00pasom: 30 MUH U3MePAIACH NILTCHCIIBHOCTD M3JyYe-
HusA, a 30 M KaMepa Bpauwiazach Ha Gapabaue (MuTepaTypirbie TaHibe
¥ co0cTBelIIble H3MEPEHUs TO3BOJIAIOT CUATATD, UTO B Teyeuue 30 MUH,
KOTODBHIC YXO[AT Ha BPAleHNe, He OPOUCXOIUT CYUECTREITIOT0 H3Me-
HeHHsI MITeNCU BIOCTU MBI yUCTINA KIETKU IPU HAINX YCJIOBHAX Mpo-
BeJeuns DKCICPUMENTOR).

Hurteucupioerh ke M3IYYCHHA MOHOCIOA KJIETOK, IOPAsKeHIBIX
cysiemoit u uepuojudecku (depes 30 MuH) B TeUeHE OXYTacCa HONBEP-
rapmuxcs Bpawenuio, Ha 100—150% upessimaer yposeis ¢ora I
coGersentbix myMos DOY-130. Ilpuaem pesy:braTsl cCepuu dKCHepu-
MENTOB TO3BOJHIOT CY/AMTh O XapaKTepPe WU3MEeHCHUA HHTEICHBHOCTI
uanyucnus B Teuctne 8—12 ¥ nocire BBemenuna cyiaeMil. Bo Bcex ompi-
TaX NPOBOAMICA MOPJOTOTHICCKUH KOHTPOJSh MEHCTBUA CYJeMBI, a
TAK:Re KOIITPOJL IPOABIEHHA CY.IEMOBOIO «3epKajbHoro» LII9 B
Kyabrype-terekTope (1o o0biuHo# metopuke). Takum o6pasom, usio-
JREHHBIE JAlfiibie TIO3BOIAIOT CUMTATH BPAMICIME KAMED CO CKOPOCTHIO
25 00/4 Ha DPPERT AUCTAHTIINX MC/KKIETOUHHIX B3AUMOJeHCTBUN OHUM
u3 HeobXoauMbX YCIOBUEA TPOBCACHMA YKCIEPUMEHTOB,

Panee maMu uokasano, 9To mpoABIeHHCe ¢elloMeHa IUCTAHTHBIX
ME;KKICTOUHHX B3auMoeficTBUil CymecTBeilHo 3aBUCUT OT X035l areH-
T4, BH3BIBAIOWETO IITONATHICCKOE AEHCTBHIC; TPH KCTONB30BAUME BU-
pyca B omruMainHoM tuTpe (10—3—10-%) «3epraxsiniiy L1 moxyua-
au B 70—80% cayuaes, mpu MaccuBHOM 3apaxkennu (turp 10-2) —
20%, opu tutpe Bupyca 10—! oH e mpoaBaseTcs. JTO TO3BOIHIIO
TIPCAIOMOKUTS, YTO HBIYYCME HPETePHeBACT, NO-BUIMMOMY, Kade-
CTBOHII0e U3MeHeHue; heicTBuTeIRRHG, npumenaa DIY-130, ypaaocs
OTMOTHTh 34BHCHMOCTH H3MCHEHUA MHTEHCHMBHOCTH M3IYYCHHA MOIO-
JOSl KIETOK OT Jl03bl TOKCHUCCKOTO ATe€HTa — CyJaeMul (U3MepeHHe
OPOU3BOAMIOCE IPU IEPUOANYECKOM BPAMEHMM W OTCYTCTBAM MUY~
MU POBAHIIOr0 DOCICCBEYEHHA MOHOCIOA KieToR). llpu ucmonpsoBauuu
mossl cyaeMu 8—A40y/mr, BoissiBaomeil rufesds KIGTKH B TeucHHe
[EePBHIX JEE YACOB IOPAIKEHHA, HHTCHCUBHOCTD UBJIYUEHUA UPEBLIILIACT
yposedb goHa B 3—4 pasa, pesko Bo3pacTas Cpasy Iociie BBEJeHUS
cy:emul ¥ yOniBaA 50 YpoBH:A ¢oria 3a 3—5 u. Ilpu ncuoasaosanuu sxe
cyneMu B [03€ 4— y/Mi, KoTopad BeaefcTBue OMoKabl AHXATeIBHHX
gepMeHTOB IPHBOAAT K TUOEIU KIETOYHOTO MOHOCIOA uepes 2—3 CyT,
WHTEHCUBHOCTH U3TydeHus BospacTaer B 1,5—2 pasa u coxpanmercsa
B Teaenue 8—12 1, T. ¢. BO3MO;KHO KAaueCTBeHHOE UBMEeHEINe HIITeHCUB-
HOCTM H3Ayuenud B fuamasoHe wypctsuteapmoctd O3VY-130. B mozme-
au JIMB, B xoropoii Mul fo0uBaeMca u3MeHEHHS (YUKI(HOHAIHHOTO
COCTOAHMA KY:IBTYPL-NHAYKTODa (Meradasublii 6.10K), mo Bceil Bepo-
ATHOCTH, HaGJofaeTca TaKjie KAauecTBEHHOe U3MEHeNue W3/IydYeHnd,
TAK KaK Depefada WHOOPMAOUM Kacaercd He THOEIH, a TOPMOMKEIINA
mejieHusl KJICTOK, T. €. B «3€PKAIbHOM» KYJbTYPe HOBTOPAIOTCA HPHUH-
MUNHAJLHO OTIMYHBIE OT TUOEAU CHBUTH.

Jas1 Bonpoussenenud «sepransuoro» {119 neobxomuro KorTakTA-
POBaTh HNOPAKEHIYIO KYIBTYPY ¢ HHTaKTHOM He Menee 4—0 u. Ilocie
BTOTO KYJBTYPY MOKHO Pa3beJUHATL, HO B (3CPKaJgbloil» TKaHeBOM

8 B. I, Kasznauees, JI. II. Muxaiiona 105
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KYJbType IpoiifieT MuTomaTwdecKad BOJHA CO BCeMH XapAKTePILIMA
9BOLIOTHBHLIME  MOP(OJOTHYCCKMMH  IIPH3HAKAMHA  «3CPRAJLHOCO»
L1119. Omuako macinta «3cpKaJLION» JereHepauuu IIPM DTOM orpa-
HUYel, i 7o yeTedenuy 2—3 cyT mocie pasbefuieind MONOCI0d Boc-
CTaHaBINBAETCA, 4 IereHepUPOBABININC KICTKM HCUe3al0T B Pe3y:IhTare
nusuca.

Wurepecenr ToT akT, 4TO MUHNMANbIOe BpeMa KOITAKTa, 1eob-
XOMMMOC [:14 Bociipoussenesa «3epkaapHoroy 11119 n pasuoe 4—6 4,
COBITA/IAET ¢ IepPUoLoM, HeoOXOMMEIM ;1A cHliTe3a Bupycioil M-PHR
B MNpUIMPOBAHHOM KJeTKe, W C IEPUOJIOM PA3BUTHA HapaHEKPO3a
(mo Tecty rpany:sioofpasosanna) B KACTRAX OPM OTPABIEHUM CY.IeMOil.

Moskito ayMaTh, 9TO MCXAHM3MbI, 3aNYCKAWMUAE <«3CPKAILHLIM
IITI9, Gopmupyrorca B Teuenue 4—6 9 BO3JIEHCTBUA areiTa Ha KIETKY.
Omirako oTOTO BpeMeHU KOHTAKTA IOPAKEHHON B UITARTHOM KYJbTYPH
MelocTATOUHO I HeobpaTuMoH «3eprajbHOHY TecTPYKTUBION peak-
unu. A toro uroln «3epraabubiiy 11113 uposasuiaca B uosrHoi mepe,
HeoGXOIMM IMOCTOAHHLIA KOHTAKT MOPAKEHION U Iemopasieniiol TKa-
HU, JTO HOJOyieHie TONTBePIKIAeTCH 3ANa3bBAHNEM PA3BUTHA BHIPA-
FREIHbIX MOPPOTOrUYeCKUX KPUTCPUER «3epraiubHoro» 111D mo orHo-
HIeHUI0 K HCTUHHOMY. B mammx mpenBapUTCiAbHHIX HCCICHOBAHMAX 10
HaKonzeimo §uroopoxpoma akpupuia opaiskesoro (AO) B wierkax,
0TPa;kAI0HEro IPOHUTAEMOCTE JH30COMHBIX MeMGpak, OLIJI0 moKa3amo,
97O yiie 4epes 2 4 mocae Havada BpameHud B Gapabame KoHTAKTHDPY-
| I0UX KaAMep-MHAYKTOPOB M AETeKTOPOB U3Iydelma KojguaectBo AO,
HAKOTUTEUIOI0 B JM30COMAX KICTKM «3ePKAiBHOI» KaMepnl (ZeTeKTo-
pa), U3MEPEHHOrO IT0 UHTEHCUBHOCTH JIOMHUICCIENIUN KPACHTeNA, Ha
61 4 10% npeBHIIaZ0 KOJIMYECTBO KPACHTEIA, HAKOIIEHHOTO B JIM-
30C0MAaX KOHTPOJILHEX KieroK. llpu oToM pearius RICTOK «3epKaTb-
HOl» KyabTypul ObIa o0mieil, T. €. Bce KJAETKM MOHOCIOA ofxagaiau
OJIUIIAKOBOM CIOCOOHOCTHI0O HAKAMIMBATE KPACUTENB B JIM30COMAX.
3aTeM 2TO OTIUYHE YMEIBIIAJOCH, H YePe3 24 1 KOHTAKTA HAKOILICHHE
KPACHUTEJNA B «3€PKAJIBIEIX» U KOHTPOJIBHBX KaMepaX JOCTOBepHO He
OT.IMYAJOCH B TOUCHHC CACRYIOMUX 24 9 U BHOBb U3MEHANOCh K 72 1,
pesko (rra 300%) Bospacras B TeX Kamepax, I7IC HadHMHAeTCHA cHenudm-
geckad ZereHepalysa KIETOK MOIOCIOA U DPOABIACTCA «3€pPKAJbHEII»
1119, B tex kamepax, rae naxkomnenue AO NocToBepHo He 0TIMIAIOCE
oT KOHTpons, <sepraxsustiy I[IID me mabmopamcs.

B passutum «3epRajbHOrO» IMTOMATHYECKOTO dPdexra Gonsmoe
3HaueHUe UMeeT KOJWYECTBO MOPAKEHHBIX KIETOK B KYJIBType-HH-
AYKTOpE, MCOYCKAOINNX M3;IYUCHHe, U KOJUYECTBO KJIeTOK B KYJNBTY-
pe-meTeKrope, BOCHDMIMMAKINMX CHTHAX ¥, To Bcell BUAMMOCTH,
BTOPUIHO uaTyvatomux cro. 1locaenpee ycranopieno B ooeTax ¢ nepe-
macca:keM <«3epRainbHoro» 3QQPeKTa, KoTfa Iocie KOHTAKTA KaMepH
AHAYKTOPA M jeTeKTopa B TeueHue 18—20 u «3epKalnbHas» Kamepa
IIpuMeNAsIach B KadccTBe WHAYKTOPA, T. €. BHOBb COGZHHAJIACDH C M-
3apasKeHHOH KAaMEpOU-TeTEeKTOPOM.

TIpu srom HaGaropaics cuenuduaeckuit MopQoIOTHICCKUR OTKIUK
B KaKIo# HOCACHYIOMiEH «3epKaJbHOM» KaMepe, HO OH IOCTCHEHIO
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yracajd K TpeTbeMy — ueTBeproMy maccasky. ITpoLeHT mposBieHHA
ITUCTAHTILIX MERK,JIETOUHLIX B3auMOJclicTBHII B TaKMX naccaskax ma-
maet jio 20-—30% cayuaes us 100,

Oprako octaeTcs psaj HEACHLIX 1HOJOkelUil M CIHOPHBIX BOIPOCOB.
Tak, Bo3iKMKaer BoIpoc 0 0MOIOrHYCCKOM CMBICIe OIMCAIIIOTO ABJE-
nus. llouemy Bce ;e HOPaREHHBIC DKCTPEMANBHEIMU aT€HTAMU KICTKH
HHAYIEPYIOT MOPaskeline B KIETKAX 37[0POBHIX, a He HaoGOPOT — 3[0-
poOBHIE KJIETKH IIC OKA3RIBAIOT BIAMAHNA HA 3apa;KENHBIe KYJIBTYDPH?
Mbl moiaraesM, TaKoM MeXaHU3M MOT OB MMCTDL OHOJOTHYECKOe 00DbAC-
HeHe, CCAM AYMaTh, YTO DKCTPeMaAbIHil areiT, Bo3HBAOMUE 11T0-
DaTHYECKYIO PeaRiiHi0 B KJETKe, JIMNIAJCA OBl BO3MOKHOCTU JajibHel-
HIEr0 PACHpOCTPAIellHA B OKPY/KAIOMIUE KIETOYHBE CTPYKTYpPE HOTO-
MY, YTO B OKPY:RaiOMeil 30He RIETKM OIEPEe;RAIOmue Nopaskaiuch OB
3a CUCT DICKTPOMATHUTIIOTO cUTHajda. Bupycnasa uBdexmus, Hampm-
Mep, IPU HTOM OKasajgach Kak Onl GJIORMPOBAMHON OKPYrraloliei ee
cepoit HERUBHEIIIIOT0 MATEPHATA, B KOTOPOM CYINECTBOBaHKE BIPYyCa
HEBO3MOKHO., B OKCIepUMeNTAaJBHEIX YCIHOBUAX «3ePKAIBHHMAY (-
$eKT B TKalleBBIX KYJIbTYpax MoskeT OHITH M OTPA/KAeT B HEKOTOPOM
HCKA/KCHHOM BHAEe TaKYI0 OHOJOTHYECKYI0 <IenecoolpasHOCTEY.
ficHO, 9TO B TAKOM TOJKOBAHMU €CTh MHOTO CHODIOTO0 M HEACHOTO.
Houemy sme «seprambuntity [[119 mpu mocienoBareapnbix maccaskax
saryxaer? Uro ero samep;ruBacr? e acen unrumuitit Guodusmueckuia
MexauuaM caMoro sgderra. Ile nckiroueHa BO3MOKHOCTD, 9TO NOABIIE-
nue HeKOH KpUTUYEeCKOM MacChl MOTHOGMIMX KIETOK BOKPYT BUPYCHOTO
JOKyca WMeeT 3HAYCHHC JIA PLaju3alyi HPOTHBOBHDPYCHOR 3aliiaTh
Ha OPraln3MemnioM ypoBHe, TaK KaK Ha YPOBIe IPEeCMLIKAOIUEca —
MIEKOOHTAOMUEe NPHHUMOHAIBIO0 HOBBIX HMMYHUKNX MEXaHH3MOB
1e W3BECTHO, CKOpee BCEero MOKII0 MOoJararb, 4T0 W peajlusamusa
o0paTHO# cBASKH, T. e. BallUTHBIe IPOTUBOBUPYCHHE (aKTOPH
B OPTaEM3Me, HADALY C XOPOII0 HW3VUEHHBIMU NOJ:KHA HUMETh UHYIO
HEeHM3BECTHYI0 DOKa IPHPORY.

Hexpast ymyckaTs u3 By HPeANOCHIKN TOCTABICHHOTO dKCIEPH-
MEHTA: B KauecTBe 00BEKTAa, HA KOTOPOM TECTHPOBAJCH OMMCAHHHA
aderr, m30paHa KYJBTYypa TKAHH — aCCOLUALMA KJICTOK, JTUIIEHHAA
CIIOFKHBIX HMHTCrPATABHEIX BIAMAHWN HePBIOH U FOPMOHAJIbHOHA cuCTe-
MBI, MMMYHOJOTMYCCKOTO anmaparta. Takad accomuamuda MojKeT IIo-
Mo4b 00Fapy;KUThL TOHKHE DEryJIATOpPHHE MEXAHH3ME, CKPHTHIE IIOJ
HOKPOBOM IO3THLX SBONIONMOHHMNX HacqoeHuil. Onwarko oHa ke OKa-
3RIBAETCA HECOCTOATCJABHOR HPU BCTPEYE ¢ CUTHAIOM, 3aCHYCKAIOIUM
HealeKBATHYIO PEAKIHI0, HO OCTAIOMMEHCA B paMKaX CJI0;KUBMEXCH
OPHUBBIYHEIX B3auMOOTHOINEIHi.

BosmoskHo Tak;Ke IpefmoNOKeHne, YT0 OMMCAHH0e HaMu ABICHHE
cOCTABJNAET JMIDD OO0 U3 IPOABNEHUH CIOKHHX PEryIATOPIBX Me-
XaHU3MOB GUOJOTHYECKHX CHCTEM M oTpaikaeT Hauboaee riayborue
CBOMCTBA }KUBOI'O BEMECTBA B LIEIOM M Te CBOMCTBA, KOTOPHIE JOIKAT B
OCHOBe TIPOMCXO/KACHUA KUSHU, pa3BUTHA OmocPepsl Kak CIOKHOM
6HONOTHYECKON cuCTeMbl INIAHETapHOTO W KOCMHUUeCKOTo MacmTala.
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Vrtax, onvican pAn ycioBUit BOSHWKHOBEHRA PeHOMena B3aWMOCH-
CTrBUsI JBYX TKAIleBHX KYJADLTYP, CBABANRKIX ONTUUCCKHUM KOUTAKTOM.
COBOKYTHOCTL DTHX YCI0BUI B COYETAHUM C YHUBEPCAIBHOCTHI) ABJE-
HUA N €0 CHeTMPUYLOCTHIO jIIA Kadyl0oTo U3 DKCTPeMaILHBIX (paKTo-
POB JoCTATOUHO YOECIMTENBNO CBHJETCIBCTBYCT O TOM, 4TO D(PPeKT
B3aUMOJCUCTBHA 1He MoskerT OwnTh apredartom. Mioroe B Mexanusme
9TOro SIBJICHUA IOKA ocTaeTcs HegcuniM. lavu sKcmepumenrannio
YCTAHOBCIIO HEU3BCCTHOC Pallee ABIEHUC JUCTAHTHBIX ME;RKJICTOIHBIX
AAEKTPOMATHHTHBIX B3aMMOJCHCTBUE Me;KAY JIBYMA RYJIbTYypaMHu TKa-
HM TOpPU BO3TSUCTBUM 1A OAHY H3 HUX (aKTOpOB OHONOTHYECKOI,
XUMHYECKOR WU QU3NYCCKOUM ITpUpO;bl C XapaxkTepHoil peaxiuuei
fpyroii {MHTaKTHOH) KyJABTYpPH B BUle «3epranbroroy L1139, uro oupe-
JIeTACT KJICTOYHYIO CHUCTCMY KaK JIETEKTOP MOAYJIAIMOHNBIX ocolen-
nocrteil »iaeKRTpoMarnuTHeIX uadyuenuil. lleppocTememmas 3ajaua wa-
HIMX JaJbUeHdmMX McCICHOBANMU — H3y4eHHe MCXaHU3MOB o0Hapy-
sienroro sBienud [IMB. Msmaras B 9ro¥ KilrTe MONYUYCHHBIE HAMM
dakTs U nHeKoTopsie paboure TENOTE3HI, HAM OYeHb XOTCJIOCH IPUBICYD
BHUMAHME PA3IUYHBIX CHOCHUAJIUCTOB: GUOJIOroB, MeJUKOB U 0CO0EHHO
PU3NKOB I XUMMKOB K ODpolieme »IeKTPOMAarHUTHHIX B3aUMOKCHCTBMIA
B ;ruBoil cucreme. Jlaabueiiniue UCcaeOBAHUA MOTYT DPUBECTH K HO-
BBIM HjI€M U HOBATOPCKUM IPHIIOH{EHHsM B IMUPOKOU objsacTu Menu-
KO-OUOJOTMYCCKUX MCCJIC;J0BAHMIA.

3uavenne DTUX MHCCHENOBADMHA MO;KeT OLITL B 0GJIACTH UBLICKAHUSA
CPERCTB BO3EUCTBUS HA DATGIOTUUECKUE TIPOIECCHl 9epe3 KOPPEKIKIo
ToMeX, BO3HHKAIOMUX B (QOTOHIOM Kamale Iepenadd HHQOPMAI(UM.
Poaw Taxoro pojga moMeX, mo-BUUMOMY, 0COOEHIIO BEJINKA HPU TAKUX
DaTOJIONUYCCKUX IIpoleccax, KaK BHPYCHAA WMHEEKIUA, NYYeBbie o=
pasweHusL, 3710KaUecTBeHHBIH poct, crapenue. IlepcmeKTHBIIOCTD H3HIC-
KAaHUA TAKOTO POJa CPEACTB BO3jIcHCTBHA MoiierT GBITH CBA3AHA C CO-
eUTEHUAMM, LpcoOpasyomuMy Cco0CTBEHHOC MBIYYCHHE KIETKU.,
Tleppsie maru B 3TOM HADPABICHUM CAEJIAHH B JabopaTopuu Guodusm-
wu B 1. lllymene (Boarapus); M. Y. fiMGacTweBniM ¢ COTPyAHUKAME
H0Ka3aHo, 9T0 AapPMAaK0JIOTHICCKOC JeiicTBUe HeKOTOPH X HpemaparoB
(HCBPOJIENITHKOB) KOPPEJNMPYCT € UX ajCOPOIUOHHABIMU CHOCKTPAMH
B YO-guanasoue [Ambactucs u ap., 1977]. llonyuenst upegBapureis-
Mble Pe3ydbTATH IPUMEHEHUA IPEmapaToB ¢ oUpeedelilbiM CIeKTPOM
[OTJOMEeNA B Kiunmueckoii nmpaxruke |fImbGactmes, 1976].

MoskHO mymarb, 4TO TepameBTHUYecKas 3QPOKTUBHOCTE pAma Je-
KAPCTBEHHEIX CPEMICTB CBA3aHA ¢ MX CHOCOOHOCTLIO IPeobpasoBulBATE
UJU «TacHTH» COOCTBeHHOE H3NYUeHNC KICTOK GOJILHOTO OpPTaHM3MA.
Hanpasaenusie moMCKY B 5TOM ACIEKTC LOMOI'YT CO3JATH HOBBIE IIPUH-
HUnH TPoPWIAKTHKY U Jedcntd, TAK KaK 3abojeBanus Moskiio B Goxee
IIUPOKOM ILIaHe TONMATH B PaMKaX BJIEKTPOMATHHUTHEIX B3auMO/eii-
cTtBuit B opraumsme [llonm, 1979].

Ve cerofHA, UCXOAA H3 DPEIUNOCELIOK 00 3ICKTPOMATIIUTHOM
B3aWMOJICIICTBMM JKUBBIX DACTEHUH, 0ejlopycCKUe TecoBOABI, HCIOJNb-
BYyA DHEPreTHYECKYI0 MOJedh OMONOTHYCCKOTO TOJMA, NPOUSBONAT
OITUMAJBIHLL 0TOOD MEPCBLEB B PYOKY LpH YXOjie 32 JICCOM, O1eHuBa-~
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0T SRH3HECTOCONIOCTE MPM  Pa3dAM'HIbIX  PeiREMAaN  BLIpan(iBaAIHA
t. 4. [Mapueuxo, 1973, 1975, 1978].

B sarxinodenye maM XOUeTCHd CIIC Pas MOBTOPUTH, 4TO LPOGIEMDL
mepefau OGuosoTiivecKoll nuGopMalui, 3amMcd M XPaHEnnsa ee KAK
B KJICTKAX, TAK M MEKIY RISTOK M OPramnoB B NACTOsIIEe BPeMA upu-
o6peTaT mepsocTeHeHIoe 3laveine., 1R coskadelnuio, YacTo BeTpeva-
eTCH ORHOCTOPOHHAS TPAKTOBRA «H3Iy4aTe;blbiX» CBOMCTB :KuBO#M
MATCPUE, KOPJA HICKTPOMATIMTHRC H3JIYyUYCHMA PacCMaTpPHBAIOTCA
MOYTH MCKJIIOUUTEIBHO ¢ DHEPreTUMCCKUX TO3MIMM; ITPU 9TOM HCBO3-
MOIRIOCTh Tepeayd WnGopyMaiid ¢ LOMOMBIO dMUITTUPOBAHHKIX OUO-
cucTeMaMil PoToIloB 06GOCHOBBIBAETCH HH3KOH HMUTCHCHUBHOCTHIO U3TY-
gensi. B CBsISM ¢ OTUM XOYCTCS BCIHOMUHTEH CJIOBA, HALHCANHBIC
Gomee jlecAaTi der naszaj: «BHOIOTUs HMeeT [eNo ¢ CHCTEMAMH Kyna .
Goace CHORHBIMI, YeM Te, KOTOPHIMU TOAL3YIOTCA QUBURM ;1A Hpo-
BePKH cBOUX Teopuid. OpraHusMel, JOCTIHIHIHE B CBOGH HBONIOUIE Bbi-
codajimedl oprapnM3anMUM M TOHYAMNICH BIUyTpeuleci peryisanuu, le-
H3MEPHUMO CJI0KHEee CAMBIX CHOKHBIN M3 CO3AAINLBIX UEIOBEKOM ABTO-
Matuueckux cucteMm. 1o crpaimo: B TO BpesMsa, KaK B TeXHUKE CTAIO0
ViKe COBEPIICHIO MPHBLIUILM BUICTH, KAk HUYTO:KULIA M0 CBoell Monl-
HOCTH yHpaBASIOMEN CHIHAT IPUBOIMUT B AeiiCTBHE TMTaHTCKUEC MOTO-
RU DHeprud, B GUOJOTUH TAKYI0 BOBMO/SHOCTH MHOTUC TIPONOI/MKAIOT
cuurtaTth HepeposTHOWy [Ywrescwuit, HMlumumna, 1969, c¢. 10].

Yrpapieiue W3BCCTIILIMI  0OMEHIO-TPOPUUCCKUMI  TIPOIECcaMIl,
npeoliafaoliUMU KAK BILYTPH KJIETOK, TAK W B TCAOM Opranusme
HUBOTILIX M 9€JI0BEKA, HEBO3MOKNO 00BACHUTL TOALKO .Heipo-
TOPMOHATHUBIMU M TYMOPAJSBHpIMH (OMOXUMHUYECKUMU), A TAKAKE W3-
BeCTHHMYU GuodnaudecKuMu GartopaMu (MsvelicUe Pas;N4HBIX II0-
TeUHAT0B U TrpajmeHTos u /p.). [leoOGxoauvu moncku wusix, Gojee
PPEeKTUBHRIX KAAJOB CBA3M.

Hamu wadiioenna o podu 3/JeKTPOMATHHTHHX mosieil B mepemaue
OHOIOTHICCKOR HIopMAI MK B CHUCTEME KJEeTKA — KIeTKa MAIoT OCHO-
BaHVE BHICKA3ATH MPEANOJ0KeHNe, 9TO UUCTO XUMUUYCCKUI MCXaHM3M
DTOH CBA3H MOKCT ObITH e MEePBHUBLIM, a €CTh CieqCTBUe Gosiee CIOMK-
HBIX TIOJEBLIX IIPONECCOB, KOTOPHIE WO CYIECTBY H MPEACTABIAIOT CO-
Ooii McTHUHDLIE Mexamn3M Iepejaud MHpopMauUE CTPYKTYPH BILYTPH
KiaetTku. B TakoM ciiyuae QyHKIUOHUDYOMAA KIETKA ABAACTCA uC-
TOUHIKOM M HOCHUTCJIEM CHO:RHOTO DACKTPOMATHHTHOTO HOJs, CTPYK-
Typa KOTOPOro, CaMa NOPO:kAaeMas GUOXUMHUYCCKHME OPOHECCAMM,
MOCTOANHO HNAIPABJIAET ¥ YOPABIALT BCeit MeTalolWuccKoil lesTeldb-
HOCTLK) KICTKE. B TakoM MOBUMAHNNMW, ¢ OAIOM CTOPOHH, KieTKa —
OTO CJONHBIA OMOXMMHYCCKHM KOMILIEKC, ¢ APYroil — dJeKTpomar-
HUTHOE ToJge, T. ¢. KJIeTKA — BTO mode, MOPO:IEHHoe oOMEHOM Be-
mecTB, U 00MeH, MOPOKNEHHLH TOJIeM.
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Pomo 1. CMONTHPOBAUHLIC KaMCPH ¢ BbipoCILeii KYJLTYpoil H& CTeRIe-110[-
JOEKC,
1 — opoka; 2 — npunasHHOC JIO-IOLTIOREA C© BbIDOCIIIIMH ¥ia HeM KiaeTRaMI; 3 ——
Daciron RaMepbi.

Domo 2. CMOTITHPOBAIILC KaMCpPLI, COC/INACHILIE TOIAPHO,
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@omo 3. CMOHTHpOBAmHBIC KAMECPH ¢ I-00pasHo OTBE(eHHLIM TaT-
PyOROM, CoeIUHCIEDbEe HOITapHo.

@omo 4. CMOHTIPOBANIHE KaMepHt B BIe BYX vamwex Rappeis, coejneH-
HBIC TONAPHO.
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Qoo 5. Japamennmas Ramepa. Bapye Rokeaxnm A-13. JluckoMisieRcanus Mo-

HOCI05 . HPOABICUNC Gas0PIILINN 1T IHEHOTHYCCKIX KiaeTok. 400, 36 1

nocae sapaskenys, Kpapiwesas noraoskea. Kyastvpa Gupodaacrtod Ky piiHo-
ro suMbpnona.

Goro 6. <lepiadphasy ravepa. Iossaemne oxpyrausinxes 6a30MUABHLIX
i OTJAeNBHLIX NIKHOTHSUPOBAHHLIX RIeTor, X400, 36 7 nocie KOHTAKTA,
Isapuerasn nojaskia Kyaprypa Guipodractos kypunoro améprona.

g% 123
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QDomo 7. 3aparennag Ramepa. Bupye Rowcarm  A-13. JlnmcroMiieKeaigra

MOHOCHOA, TIOABACHIC (asz0QIIbHKX H THIIRAOTHYCCKIX RieTorR. X400, 36 w

noc:Ie sapaskeinisa. Kpapuesas notomira. Ryantypa $ubpobaacton Ky puHOTO
3MOpPHOHA.

I

S

Domo 8. «3eprambuasy Kamepa. JOABACHIC OKpYTAMBIIXCH Oa30IIBHLIX
H OTJeIbAHX FMHRHOTH3NPOBAHHMX KaeToR. X 400. 36 4 mocie Komraxra.

124 HKeapuenaa mogmoskka. Kyuvrypa ¢uGpoGmacroB xypimoro »mépmoHa.



Qomo 9. Japarentan KaMepa. Bupye Koseaxiw A-13. Hapacranue uwnena

HHRHOTHUCCKHX WICMCHTOB, KAPUOPCKCHC, BUJHBLL «roame» supa. - 400, 48 g

nocac sapazkennsd. Wsapuesas nomomea. Nyantypa $dnopodbaacros Ky pu-
noro amopuona.

Qomo 10. «3cpranvuasy Kamepa. Hapacramre wucta IMIKIIOTIUCCKNX Hie-
MCHTOB, «roanie» fapa. <400, 48 ¥ wowrarta. Kuapnesas nommoskra. Kyian-
Typa UOpOGIACTOB KYPHHOLO 3MOpLOLL.
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@omo 11. Bapamenmas Ramepa. Biupye Norcaru A-13. Hpeodaaact menkue

TUIC PX POMABIC THIRHOTIUOCKIC s;pa 1 11X «oGI0MEmy. CoXpanupurixcs rie-

TOR mouT met. > 100, 72 u nocae sapamenid. Ksapuesas nopaokka. Kyas-
Typa QUOPOOIACTOB Ky pUIIOr0 IMOPHOTHA.

k.S

3

4'.“5
e

@Pomo 12. «3epraapHas» ramepa. IaoHe OTACHABIEX COXPAHHBUMIXCS (UO-
poGnacToB NHKHOTIMECKUS siyipa, TX «ofxomumy. X100, 72 w wonravta. Kuap-
mesag NOAA0KKa. Iyaptypa ¢uépo@aacton Eypuioro smipuolia.

126



@omo 13. 3apakennas kamepa. Bupyc Rokcaru A-13. llak-

1oz 1 rndean ®aerok. COXpAHMIICs, JUMEL OT/edbHbie Guopo-

Oaactoi. - 400, 72 u mocae 3apameHOH. CTCKIAHHAA TI0A-
gomka. Kyabrypa ¢GrnopobmactoB Kypunoro sMOpHOHA.

Gomo 14. «3cpradbHasyy Kamepa; OTCYTCTBHC «3epPKaJLHOTO»

II19. Hopymaasnaa xynbrypa tRaHH. X400. Kontarrt 72 4.

Crerasnbag 10;L10kKka. Ryaptypa ¢uopod:acra Ky pnHoro
aMOpuona.
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@omo 15. Baparennast Kamepa. Bapyc FPV. 48 1 nociae 3apaskeRus. IiBap-
NUeBAS MO UTORRA.
Kyaprypa Qubpobaactos Kypunoro smMOpiioHa: a — TOTaIbHAsA rude; b MOHOCTOSI. TIK-
HO3 KIeTOK, BAKYOIbHasd micTpodist. X 1003 6 -— TOT 7Ke mpemapart. Ha ¢ore MIKHOTIIe-
CKIX BAKYOJNBNPOBAHHEIX KIETOK OTACHLHBIC CHMILTACTR (YRA3aHLI crpenkoil) ¢ pactio-
JOMEHHBIMII B BIfie HaCTOKOa sppaMu. X 250.
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Donn 16, «3epracngass Kamepa. 48 v Roumtakta. KBapnenas nogiosKa.

Iyvaptypa QuapHdracTor BYPHIOrO Sudpuoia: d —- MaceoBoe OKpYL.ICHHC KICTOR
U HRAIIE HX 1 ROMILICKEH. X100 6 — por e wpeitapar. OEpyYrTHROLGICCT M-
JIRY O HESTPORBAUHLIC  BJCTHIL  eTHUYELe B PPo2TCRIIHLIC KEOMIFICKCH,

X230,

HOTHYCCRNC D
OTCYICTRUC CHMLLIACTOR.

129
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Doro 17. Bapasrennas kamepa. Bupye FPV. 48 1 mocie sapakenn, Reapre-
nast MO0sRRa.

KRyapTypa  HHOposacTon  wypIHIOro HMOpnoHa: a — ToTadanian rioesin  MOIOCTIos,
ko2 KICTOE 0 CHMILIACTOE. BAKYoaninag mmerpoduis. M100; G — Tor ke upena-
pat. JHUEHOTINeCKHe BaRyo nuporaniie saeTin, KoL cnyMiaacta. =250,
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@omo 18. «3epraubuasy kamepa. 48 u wopTaTa. Krapuesas uo;po:RKa.
po6IACTOBR KYpPHHOrO 3MGPHOHA: @ — OUCHOMILIEKcAIusi MOHOCHOS.
alUubIX IJIETOK B IPO3NeBUIHBIC KOHLJIO-
AKYONN3aIsa KIeToK, CTAHYTHIX
X 2560.

Kynorypa ¢ud
CriIrimaline ORPYIVINBUNINGS OIKHOTHANPOB
Meparsl. X100; 6 — ror ke mpemapar. IDikios 1 B

B KoMOackcnl.  GUMIBIACTOOOpA3oRatile  OTCYTCTBYCT.
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Gomo 19, 3apaskenuas wamepa. Bupye PV Toranbnag rudean Mmonoeaos .

HRNo3, randuarTii paci’| KACTOR it 00pazosasmiiXes cinflacion. 100,

48w nocae sapaskenitsi, Crerssiias nonomka. Ryastypa dngpodiacton
RY OO aMOpHona.

Domo 20, Gepraspnasy kamepa. OreyrerBie aQiORTa  «ioprasniioro»
1L TopMaabias gYabtypa  QEOPORIACEOR  KYPABOrO  HMOpHOIa,
L 400, Bowrawr 48 v, Crerasmiras HojL 10K,
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-
@oms 21, 3apakeunast Kamepa.  Aqenosupye.  Hady e dasodiibnne
RACTRI ¢ rHRepypomin™d Spos. B oaunoil 13 KACTOR IUTOI LuvaThueckne

BRLOYCH S, 00,0 96 4y mocne 3apazkennss. Knapnenas bo Lioniia. Kyoa,-
TYPa HOUKI 0003L31b.

-

~

Pomo 22. «3epragpuasy Kavepa. ORPYTIMBINICCS KAGTRIT © CHUC N POMITRIMIT
sApamMit. 2 400, 96 g nonrakta. Rsapuesaa oomsa, Jvanty pa noigin
0003bAHDI.
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Domo 23. 3apassennas kamepa. Anenosnpye. Tudean Monocaon. Cravunaiiie
ORPYTIIBINOXCH KACTOR B THONMHNC 00pasosauns, HaOMUTIAINC TYTOBY10
Arojy. X 100. 96 u nocae sapamenmsa. Ksapienas HONIOsKKA, Wy npTy pa noyrin

o0ezbunLL.
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Domo 24. «3epranbuasmy Kamepa. nbei sonocaos. lipenapar vpejcrapasier
c060ii MacCy He CBAIAWNWX JIPYT € APYIOM KJCTOK ¢ TITKHOTHUCCKIM ATPOM.
»#100. 96 u womraxTa. KBaprepas UOMM0MK:. Ryaorypa nouku oGesnaHiL.
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“@omo 5. 3apasKCHHAm KaMepa. Anenosupyc. Tndeas monociosn. Pesroe
nafyxaune OKPYIMIBUNIXCS Gaso@uinimX KACTOR © FHICPXPOMIBIM  S;{POM.
X100. 120 4 nocne sapaskenus. Knapiepas HoNoRKa.  lyavrypa uoukyu

00C3DAIbI,

.,

.

Domo 26, Bepraciboass Rayepa. Fndean Monocaos. Huknos LACTOR. 100,
120 v romranta. Ksapresas uoiIoka. Ryaptypa noisu odesnsnbl
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Gomo 27, BapameHHas kamepa. Adcnosnpye. Ynoean monocaos.  Peskoe

HAOY NI ORPYIIBHIXCH Ga30(ITBHLIN KACTOR ¢ FHHEPNPOMIILIL SO,

SO100. 96w poedae sapakeist. CTCRTHHHGD T0LTI0/RKER. VLTV P notukiL
OOCE3LIANDLL

Gomo 28. «3Jepraabliasy KaMepa. OTeyTerBie ofgeRTa €3¢ pRaIbIoros L.
Hopaazeuas Ky.prypa Trame. <100, 96 4 gonrakta. CTeRAANLAS HO[105%-
xa. Ryaprypa HOURI  Q0€3LAHLL
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Gomo 29, Kayepa ¢ exaeMoii. 1THKNO3, 3ePUIETAH 1T BARY0ALIRST JCTpodiist
KaeTok. 4000 A8 uonocae snecenist exaesu. RBapuesas o Lioaka. Ryian-
Typa TKani QHGPOOAACTOB  YCJAOBCYCCKOrO  aMOpHOHa.

Domo 30. «3epradanuasgy Ramepa. TlHgHO3 sep, BakyoabBast ANCTPOGI A
KAeTOR. 1400, 48 w womTarra. Hisapnenasg uopnoaika. WyapTypa THam
¢ubpobaactor wuenoBCICCKOro aMbprona.
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Qomo 31, Lanepa ¢ cyacmoit. THOCTL MOUOCIOS ¢ OTCAAUBANICM KACTOK.
amios 1 sepunctas juerpodast ieror. X H0, 72 4 nocae sueeens CVICMDE.
KpapyeBas nojuomka. Kyanrypa rRan seqoBedeckoro OMOPIOHA.

. ® s

Qomo 32. «3epraabuasy ravepa. I'uGean monocnosi. CTATUBAWIC THREOTH-
SUPOBARNLIX KJICTOR B Kowrdomeparol. 1000 72 0 wourarta. Rioap wesas
OOIORKA.  Ryabrypa THaLLL YeJOBLYCCKOro  HMGpHOHa.
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@omo 33. Ramepa ¢ exaemoii. Tndein, MON0EI05. Sepieras o Baryo bt

Juterpodiis waetor. Kapuoimiruos (GoGosn; e sapa). o 2000 72 u noce

BHecems exdesn. Rpapnenan wojLokka. Ryanrypa trany PuopPoOsIACcTOR
YeNOBCYCCROro BMOPLIONA.

w

& &4 o .

Pomo 34. BeprapHas» wamepa. Tugean MOMoCHOS. SCPHICTAsA W BAKYO.1D-

nast quetpodus Kierok. Kapmomiknos ¢ Xapakrepuunur GoGOBITHHMIL 80

pamu. X250, 72 4 rourakra. Keapuesas nofmomsa. Kyanry pa rraHn guopo-
0n1acTOB uenoBEYCCKOTO BMBpIOILa.
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Qomo 35, Hayepa ¢ eyacaoii. Foesn MOBOCIOS W CTATUBANAC HKHOTHAI-

PORAUILIN KACTOR B ROIPIOMepATHL. KOS 0P, Baky o Ibast JUIeTpodis

BAeToR. 48 v wourarta. X 1000 10y 0Ty pa 1AL 1eA08ETeCRIX. (Ui podIacTon.
Crogasinas o, osKia.
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Qomo 36. «3vpraibias» Ravepa. Ilopa@asine KICLkm KYasTy piloielgose-
yeckux Quopodacros. X100, 48 4 xonraria. UTCKIAMIAA 10K10;KKa.
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Gomo 37. Kamepa. odayucmnas Y@, KIeTRu g Bl 3¢nieTnix Tapos.
SePHICTHIL paciaz waetok. 400, 48 ¥ 10cie odavuennis, Keapiesas uo;-
AOIREA. Ryastypa reamm Guipodaacton wesosesccroro HuopHona.

-

Dome 35, «3epraabuasy Kamepa. TTarsiay ¢ cox pannpnimsnes dudpudaacra-
I | Ly I ! )

MIT, SIAPA KOTOPLIX HOTCPAIH CHOCOBHIOCTT BOCHPUULMATH 1K Pae e/, Tad o=

AQCTCHL BCPHICTLIL paclil Kaetok. - 400, 48 v poutakwra. lWpapuesast nol-
JAOmEA. Ryapmy pa 1kamm $UOPos.1acios qe0Beueciolo  swid ok,
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@omo 39. Ramepa. obayueunas YD, Totaabuas TBOeIL MOHOCION, ORPYTIINIC
nIrasMatTHueCRie 06})3.;01;&11111;1. 110{BC praxiniecs TaLIoUaToOMyY paciaiy Ia
BecCTPYRTY PITHC  OKCNBUILIbEe  Macchl. BepuweTit  pacnag agep. - 400,
79 q Romwtakra. KVALTYpa TRAUN GUOPoHIACTOR WCIOBEYECKOTO amMGprofa,

N L

QPomo 40. «Bepranpuasy ramepa. Bech MOLOCII0il npeeTaner codoil noae,
TCOAFHOE FAMCHATHMIL ORCHQUIBILLMIL MACCAMIL. X400, 72 u KOOATaKTA.
Ryaurypa Trapn  nipodaactoB  UCAOBCUCCROTO MO pIIOHA.
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Pomo 41. Ramepa, obayuennas ¥, Totampuast roGeian MOIGENOS. 3eprm-
criil pacnayy. Ksaprenast 1o-riomkkal, 72 1 xonrawta. © 2400, Wyasiypa TRa-
i PuopodiaactoB YCIOBEYCCKOro oMOpHOLA.

wiporos T

@omo 42. «3epraannass wamepa. Orveyrernne HhHERTR €CPRE

- conreni. LAl CTORIs -
Hopsannuas gyanrypa smdpiona neaosesa. 72 4 gourart < 100. Crena

Hasg 110/{A0KKaA.
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