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AHHOTAIIU A

Krgra ogsoro s KpyuHedmuX aBIIUACKHX ydIe-
HKX, XOpOII0 M3BECTHOrO COBETCKOMY YMTATOII0 IO Ie-
peBefleHHON Ha pyccKMil A3HIK Kumre «BBegeHnme B Ku-
GepHETHKY», HOCBAMIEHA OJHOH M3 OCHOBHHIX NpoGIeM
Ku0ePHOTHKA — AHAJH3Y MEXAaHWSMOB JEATEILHOCTH
HOpPBHOH cHCTeMH, o0ecneuMBalONMX NPHCOOCOOHTENb-
HOe mOBOAenMe opranmsMa. IlepeBop cfiedaH co BTOpOro
W3IaHAA, NOJHOCTHI0 HepepaloTaHHOTO W YaCTHIHO Ha-
nYCaHHOrQ 3aHOBO.

ITpegHasHageHa [JA OYeHb IIMPOKOr0 Kpyra dHMTa-
Teseif — 6HOJ0roB, MeNUKOB, (U3MKOB, MaTeMaTHKOB,
HHKEeHEepOB.

Pedaryus Guonoeuyeckolt aumepamy pi



IPEJIUCIIOBUE K PYCCKOMY U3TAHHIO

B mocnemume rofs Obl omy6INKOBAH pAR mepeBORHHX
KHUT I0 BompocaMm KmGepHermxu. Homeuno, atn myGum-
KaTUH He HCYePIHBAIOT BCETO TOTO, YTO B /IeCTBHTEIBHOCTH
megaraercs 3a pyOesioM Io KiuGepHeTHKe W IO CMERHHM
HaTpaBJieHnAM Hayxku. Jlocrarouno yrasaTh, HampmMep,
9T0 TOJBKO KHOEpHETHIECKOMY OCMBICIHBAHHIO BOIPOCOB
HePBHOU CHCTeMHI NOCBAIMEHO B HoCIeAHNAE I'Of[H HECKOABKO
MoHorpaduit, B dacTHoCTH MoHorpadmu [sropmxa «Mosr
KaKk BHYWCIUTETbHag MamuHA», Poszentiauta «CeHncopHHE
rommynuramunmy, Cremnm-I{soynca «HuGepuermra ecte-
CTBEHHHIX CHCTEM» U pAf Apyrux. B aTEX KHHTax paccMar-
pHBAETCA B OCHOBHOM CBf3h KOHKPETHHX IIPOIECCOB, IPOTe-
KAWIAX B HepBHOIl cHcTeMe, ¢ TeMH 3aKOHOMEPHOCTSAMH,
KoTophie OBUIKM ¢cPOPMYIHPOBAHE B KHOepHETHKe H CIATAIOT-
csl cuenu$UIeCKUMHY AJIA TaHHOIO HAYYHOIO HAIpaBJIeHNUA.

Cpegm aTux MoHorpadmit ocofoe MecTo BaHHMaeT
xanra Jmbu «HoHcTpywrumsa Moara», HeoOwdHaA Aus mwyo-
AMKanui#l KuOepHeTHYeCKOr 0 HANpaBJEHHA. ABTOp B CyII-
HOCTH He paccMaTpHBaeT B Hed KaKoli-1m60 KOHKpeTHHI
GMBHOTOTAIECKAR MeXaHHEM W He AHAJHBHpPYeT ero me-
TAJH ¢ TOUYKH 3peHNs KNOEpHETWKE H ee BaKOHOMEpHO-
creit. Ero mHTepecyeT Ta Jormdeckas CTpyKTypa, KOTopas
CIY/KAT Kak Obi MaTpHIel JIIA BCAKOTO pofa CIOKHEIX
B3amMofefCTBUA Kak B IpegenaX OpraHAsMa, Tak H
Me/KAY OpraHM3MoM M BHeInHeH cpefoil B ocoGeHHOCTH.
Cam mlu HaBHBaeT 3TO WIOTHKOA MeXaHH3Ma», W JeHCT-
BMTEIBHO, COMOCTABIIsASA Pa3JIWIHbe dTAIH Pa3BepTHBAHNA
NpoleccoB B CJIOKHEIX CHCTEMaX, OH pacKpHBaeT 3Ty
JOTUKY H YCTaHaBIHBaeT HeH30eKHYI0 IIOCIEOBaTeNb-
HOCTh NIPOIECCOB TaM, Ife M3ydUeHWe jeTalneil morio OH
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U He PACKPHTD 3Tolf JoTHYecKol cTpYKTYPH. SmbH Xopomo
‘'m3BecTeH COBETCKOMY UHTaTeN Io ero paGoram ¢ aHainu-
30M H KOHCTPYHpPOBaHHEM I'OMEOCTATHIECKOH cuCTeMH (To-
meocTaT Jmbu). OfHAKO HACTOANAs KHHUIA HEET TOpasio
gaabme Tex mpobiaeM, KoTopwe Oniam mogHATH B ero «HKu-
GepHeTHKe».

Ombn meiTaeTcA ceif9ac IHOHATh M IPOAHAIH3HPOBATH
TY TpPaHAMO3HYI0 PA3HANY MY ero roMeoCTaTOM U peallb-
HEIM OpraHE3MOM, KoTopas O0OHApY;KHBAETCA B YCJIOBHUAX,
KOFJa ¥ TOT ¥ ApYToil OpHcoocabiuBanTca (agauTHpYIOTCA)
K pasumiHbM M3meHeEnsM. OH Ipumea K HoBOJAbHO Iie-
9albHOMY BEIBOlY, YTO TOMEOCTATy, KOTOPHI IpefcTaBaseT
coboft OOHYHYI CaMOperyJUpPYIOMYIOCA MAmuHy, KIs
Toro urofH afaANTHpPOBATHCH K KaKoMy-Au00 M3MeHeHHo,
noTpefoBadoch 6H MHOTO MWIIHapfoB Jer, TOra Kak
HUBOMY OpPraHH3MY dacTo AOCTATOYHO HNJIA BTOT0 BCero
anmb joleli CeKyHAE. IJTOT HpPoCTOil MaTeMaTHIecKmii
pacieT ImOE M CHYRHT OCHOBHOH OTHpaBHOH WMAeed
B M3YYeHHH M IOCTPOEHHH IpHcocabimBalomerocs rome-
ocTaTa; B CYIHOCTH, BTOPaA IIONOBMHA KHHETH ICIHKOM
DOCBAMEHA PACKPHTHIO TeX JOTHIECKUX CTPYKTYp MeXxa-
HH3MA IpHCHOCOONEHNA, KOTOpas OTINYAeT OpraHu3M OT
MEXaHUIeCKor'o aBTOMATa. .

B sToM cMEHCIe HedAb3A He OTMETHTbh, UTC 3HATHTENb-
HOe NOCTOMHCTBO KHWUTH JMOU COCTOUT MMEHHO B TOM, 9TO
B Hell HaMedaeTcs BHOJHE ONpefieJIeHHME IIyTh A aHa-
Jqu3a CAOKHEIX W NPOCTHX «YJABTpacTaGHIBHEIXY CHCTEM.
ABTOp HOCTELEHHO PACKPHIBAET CBOICTBA BTHX CHCTEM KakK
B OTHOIIEHMH UX KOMIIOHEHTOB, TaK I B OTHOIIEHHN OTHelb-
HHIX «HofcHcTeM» X UX Baaumopeidicrsusa. WHTepecHo, 9TO .
STOT aHalM3 BefeTcsi He B NPUMEHEHUN K KaKomy-auGo
KOHKPETHOMY MeXaHNIeCKOMY WK OHoJMormuecKOMY Hpo-
Ieccy, a MMeHHO B IUIOCKOCTH JIOTHMYeCKHX B3aUMO-
oTHOmenMnH, KOTOpHE MOI'YT CIYKHTH CBOero poma TabGiu-
el yMHOMKeHHS, IpAMEHAeMOl B CAMHX pasHoo0pasHHX
HANpaBIeHAAX.

. IIpakTUdeckn Tak OHO M eCTh Ha caMoMm fele. BrrBomnr

Omolu, KacamoIlidmecs, HAPUMep, B3aUMONEHCTBHA OTAENb-
HHX CHCTeM ¥ JIOMWHHpOBAHUA OJHHX CHUCTeM HajX JpY-
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I'MMII, IIPHMEHEMH B OfMHAKOBOI CTeNeHH KO MHOTAM CHCTE-
MaM opranmsma. Tax, HaopuMep, 3TH 3aKI0ICHRAS MCIKHO
OpUMeHNTh KaK HA YpOBHe HMOTKOPKOBHX (yHKOEA, Tax
1 B MacmTabe MeKMOJERYIAPHHX B3ANMONEHCTBHI B Hpe-
JlelaX OfNHOM KIeTKH.

Hecroapro HeoOmaumi mopxor dmbu 1 mMoCTpoeH!I0
JIOTHKN MeXaHun3Ma HeCOMHEHHO IIOMOKET HCCaeoBaTelAM,
0c00EHHO MOJORKM, «OTTOYATHY OCTpHE JIOTHIECKOTO aHA-
auza HalamoJaeMEHX B OpTaHWSMe SHBICHHI ¥ HaYIHT
CTPOHTb IOTHYECKHe CTPYKTYpH Tam, Ifie, KasalXoch OI,
MOKHO O0OOWUTHCH OJHAM IPAMBIM AHAJIATATECKAM HCCIe-
JOBaHHEM.

BaecTe ¢ TeM Heo6XogEMO cliellaTh HECKOJbKO 3aMe-
JaHUil ¥ 0 HEJLOCTATKAX TAKOT'0 IOJ[X0Ma, ecJIh OH HE Kop-
peanpyercs Bce BpeMs ¢ GaKTaMd H 3aKOHOMEpDHOCTAMHM
camoro Oumosormgeckoro mpomecca. Ilogxoms K aHanusy
3TOro BoIpoca ¢ punocodcKuX Mo3MIAiL, MK MOriu OH CKa-
3aTh, 9T0 3aKOHOMEPHOCTH HEOPraHWYECKOI'0 MHApa MOTyT
BJIMATH 1, KOHEYHO, BIAAIN HA OPTaHUBM HA NPOTHMEHUH
MHOTUX BEKOB, HO €Ba JM MOKHO B 9TOM BIWAHWUK BuUeTh
TOJBKO OHY MeXaHnmdeCKYI0o 1 GH3UKO-XNMHIECKYIO CTO-
pory. Hajgo noMHEATE, 9TO ¢ HoABJeHneM HA 3eMjie EPBHIX
JKUBHIX CYINecTB pajiKajibHO M3MEHUJCA caMblli KpHTepmi
B3aMMO/ieACTBAA, IeHTpAJbHOM NpobieMoil cTajda Npol-
JeMa BEDKHBAHHASA, W IO3TOMY BCE OTHOMEHHS OpraHM3Ma
K BHENITHEMY MHDY CTpPOMJIMCH, pasBHBAJIHCh M 3aKpelid-
JHCh B ero CTPYKTYypaX IOJ| BINAHHEM 3TOTO OCHOBHOTO
KpuTepus.

Jlo6oe siBnenme, HaGlofaeMoe B ;KWBOM OpTaHU3Me,
MO/KHO paccMaTpuBaTh H KaK (QU3HKO-XMMHIeCKOe H Kak
Onmonorydgeckoe. ITO HAKIAJIHBAET ONPENENEHHYI OTBET-
CTBCHHOCTh HA HAIIN NONLITKA OIMEHHTH JOTHKY MeXaHH3-
MoB. Jmbm, HAIpEMep, C CaMOro -HAaYaja OTKA3EIBAETCH
BHOCUTb B OLCHKY B3amMOJelcTBHIl JKUBHX CHCTEM C BHEI-
HAM MHpOM KpHTepmil Hole3HoCTH B Jwb6od ero ¢opwme.
Brith moser, XAA KAKOr0-TO 9TAla KCCAEHOBAHNA H CIERYeT
OTPemuThCH OT dTOTO KPHUTepHfA, HAIPHMEp, ME MOMKEM
HA3y4YaTh 3aKOHLI eHCTBUA CBETOBOM BHEPTHUH HA DJIEMEHTH
CeTIaTKH HE3aBUCHMO OT TOro, OyJgeT JAE BTOT JYY CBeTa
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B JlanbHelimem y6unaTh ;KHBOTHoe MaM, Haobopor, Gymer
CTUMYJAApPOBATh ero HpubimKeHne K BRycHo# nmme. Ho
TaKoe WTHOpPHPOBaHWE OHONOrHIECKUX (HAKTOpOB MoKeT
OHTH, KOHEYHO, TOIBKO BpeMeHHEM. Hak Toabko mccieno-
BaTeJbh JiellaeT HONHTKY cPopmylIHpoBaTh Golee ofmme
3aKOHOMEPHOCTH B ;KM3HA OpTaHW3MA, OH HemsGe:xHo cTal-
KIBAETCA ¢ TeM, 9YTo B npoIecce SBONIONUYE PA3BUINCH TAKHAE
Mopdodornieckre CTPYKTYpH H Takwe (YHKIMOHAIbHEE
cBoiicTBa M03ra, KoTophie o0ecleunBaloT Hauboldee BHITOA-
HOe IpHCIOCO0MeHre KUBOTHOTO K OKPYKAKINEMY MUDY;
3Ta (BHTIOJHOCTBY, KOHEIHO, €CTh He 9TO MHOe, KaK HaW-
Gounbmee NpubamKenne K onNTHMANBAOMY COCTOAHNIO Opra-
Hu3Ma ¥ HamGonbimee yajeHne oT yCAoBHH, omacHRX AJA
xusaH. ClenoBaTelbHO, YiKe NOTOMY TOIbKO, 9TO HA 3eM-
Jde NOSBUNACH KUBHB, HEeM30eKHO BOSHMK ¥ KpHTepuil
BPEIHOCTH WJIM IIONE3HOCTH (PAaKTOpPOB BHEMIHEH Cpefsl.

B cymuocrtu, n cam 9mbu oumymaer HeoOXOAMMOCTh
BHECEHHA 4Yero-To, INOJOGHOTO KpUTepuio BPEAHOCTA N
HoNe3HOCTH, 60 OH He pas mogIepKUBaeT, UT0 IPH BCAKOM
HOC/IEOBATEAPHOM HOMEHEHHH COCTOSHMA CHCTEMBI OHA
WMeeT TeHACHOMIO PAa3BHBATHCA B CTOPOHY «IYUIIEroy.
U xors y Ombu Her onpeeiieHAOT0 H YCTORIMBOT0 MECHN A
0o HOBOAY pOTH HTOr0 «IYUMeEro», oH Bce yRe mpuberaer
K HeMy HeCKOJIBKO pas HA MPOTKEHHNM KHHULHA AJs Golee
HpOYHON APryMeHTAONHN YOBEAEHNA IKUBHX CHCTEM.

Tax, sanpuMep, Imbu KoBOJBbHO HoApobHO pasbmpaer
MeTof, «ipob M omuGor», COBEPMEHHO CIPABENJINBO CUUTAS
ero YHUBepCAJbHHEM IyTeM BHPaGOTKH HOBOrO HoBeJeHNUSA.
OpaHako HeBOIBHO BOZHUKAET BOIPOC: 9TO JKe HAIIpaBJIAeT
5Tu npobul, Kakoll GaKTop HEYKIOHHO BefeT MX K MaKCH-
MAJBHOMY yCIIeXy M K OTCeIeHHI0 BCeX TeX MHOTOYHCIEH-
HHX BapHarnii oBeennsA, KoTophle He IpuBedn K HeoOXo-
IUMOMY PesyiabTaTy?

9mbu He Maer oTBeTAa HA 3TH TNPHUHIANNMAIBHEE BOT-
pOCH, W BT0, HECMOTPA HA HCKIIOYUTENbHYI0 IEHH OCTh €T0
HONKTKE pa3paboTaTh «JIOrMKY MeXaHW3May, IOKA3HIBaeT,
970 NpH OOBACHEHWH 'JIeTAJbHKHX MEXAHM3MOB aja MTamuK
Heo0XoqAMo BCerja Y9YHUTHBATH OHOJIOrMYeCKHe 3aKOIO-
M epHOCTH.
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B camoM pene, ImOH IOJNHOCTHIO WTHOPHPYET [ABA
Kpaiime BasKHHX (axkTOpa, HANPABIANAX BCIO AMHMIO
opo6 u omuGoK U Heus30eKHO NPHBOAAMIAX KABOTHOE
K Hanbojee YKOHOMHOMY peIICHNI0 KaKoii-HuOyap sapadm.
Mesipy Tem 3TH (QaKTOPH — YCTONYMBOCTH BPOJKIEHHKIX
KOHCTAaHT OpPTAaHH3MA M IOAKPEINIAOIWA XapaxkTep >KUs-
HeHHO BKHHX CTUMYISAMHN — oNpefedsA0T W 3aKaHIH-
BAIOT KamKAYIO JUHAK0 HOBENEHHS § TAKOM MYJIbTHCTAGHAIb~
HOU cHCTeMBl, KaKoll fABJAeTCA dYeJ0BeK M BERICIIUE
KABOTHEIE.

Mexay Tem dmbu B caMoM Hadalle CRoeli KHUTH OroBa-
puBaeT, YTO eMy He HYHKHH AJA ero HOCTPOCHUS BPOJLEH-
HHe pedieKcH M NOAKpeIleHna Kak 3aBepmalolnne 0Io-
Tormueckne gaxtopsl. MHe KameTcs, 9T0, BuOpacwBasg 3a
GopT 3TH ABA cepbesHHX (akTopa, 6€3 KOTOPHIX Boobme He
CTpOMTCA HUKAKOe NoBefieHne, mOu HoCTABUA cebs B gpes-
BHYaiiE0 Tpy/HOE HmoJoxiienne. DaKTUYECKE OH CTPEMUTCSH
BOIITH B I0M, OT KOTOPOT'O yie 3apaHee BHIGPOCHA KI0TU.
TaxnM e HemocTaTKOM, HA MOH B3IVIAM, HBIAETCA 1
oTOpackHBaHUe IPOMUJIOrO OOBITAR, WAM, KAK ero HASHBAET
Jmou, «3aMMCTBOBAHHOI'0 SHAHHA». Belb di00oe meie-
HaIpaBJeHHOe IoBefleHNe Hem30esKHO COJIEP/KUT BIEMEHTH
TOpOULIOTO ONKITA; OHO fajke U POPMUpPOBAThCA-TO He Oyfer
0e3 ydera 3TOro TPONLIOro ONEITA.

Takum o6pasoM, MH BHAUM, ITO OCHOBHEE IIOTPEMIHOCTH
B 00Neil KOHCTPYKIUH KHATH JmOH COCTOAT B HeoGOCHO-
BAHHOM HCKJII0UeHHMN GHONOTAIECKOT0 YPOBHSA TPAaKTOBKH
nOperMera. EfiBa a1 MOYKHO COMHEBAThCA B TOM, UTO HAJH-
Yue mupoKol 06mebromIorndeckoil yCTAaHOBKY HEOOX OTUMO
JasKke B TOM ciydae, KOTAa ucciefoBaTelb paboraer Ha
ypoBHE MOJEKYNSAPHHIX HpPONECCOB.

B ToM cMmEicie WHTepecHO IpPUBECTH MHEHWe JmoOu
0 ponuW HAKazaHHA KaK ¢paKTopa, BINAWINEro HA IOoBefe-
gne cucremsl. OH mumer: «IlorATHe HAKA3AAUA HECIOMHO,
TaK KaK OHO 03HAYAET, 9TO Te WIM HWHHE OPTaHH YYBCTB
WX HepBHbie OKOHYAHUA IOABEpIINCh pasfparkeHHuIo,
MOCTATOYHO CHJIBHOMY AJIAA TOro, 9To0H BHI3BATh H3MEHEHHE
cTymeRIaTHX (GyHKnHHA B HepBHOM cHcTeMe...» (¢Tp. 170).
Kax Bugno u3 srolt muraTsl, JmGH paccMaTpuBaeT HaKasa-
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HHEe TOJIBKO KaK MeXaHWYeCKUil pe3ylbTaT CHIOBHX OTHO-
[eHWiT B cHcTeMe, HO BPAJ NH 3TO pACCY’KIecHHE IpuMe-
HUMO K TAKWM HAKa3aHHAM, KOTODHE COIPOBOKLAIOTCA
OpOCTO OTCYTCTBHEM pasfparkuTels (HampuMep, JIUMIeHHE
pebenxa mupommoro). Kax mu 3maem, ¢ Gmoiormueckoi
TOYKH 3PEHHA TaKOe OTCYTCTBHE PAa3NpaKUTENA WMeeT He
MeHbHIee «HAKA3yiomee AeiicTBHEY, 9eM, HAIpAMep, pealb-
Hoe (usmdecKoe HaKasaHHUe.

Taxoll ke HeJOCTATOK B OCHOBHHIX HOCHIJIKAaX MBL BH-
JUM M B O0BACHEHHN afalTalUH K pasgpaKuTelio, HOBTO-
pfieMoMy HeCKOIbKo pa3 (IpuUBhiKaHme). dmlbn obmACHIET
3Ty afanTamuo TeM, 9T0 CUCTEMA, Pearupyiomas Ha pasgpa-~
JKATENb, HEIPEPHBHO PEAYHRUPYETCA W CTPEMATCA K YMEHb-
IIeHENI0 YACJHA CBOMX KOMIIOHEHTOB, H, CJIeJ0BaTelbHO,
ajanTania BOSMOKHA TOJBKO II0 OTHOIIEHHI0O K TAKOMY
pasfpa’kuTelio, KOTOPHA He ImpeKpamjaer cpasy BCio Jef-
TeIBHOCTh OpraHmsMa. KoHeuHo, B KaKoW-To CTermeHd 3TO
paccy:RieHue BepHO, HOCKOABKY CHCTEMB MO3ra B CAMOM Jle-
e HMET TeHJEHUMI0 pearmpoBarh Bce Gomee m Goiee
pPeAyNHEpPOBAaHHO, IOKA, HAKOHEN, HX peakNUA He CBeeTcA
TOJBKO K PEAKIUM COOTBETCTBYIOI[Er0 peIeNTOpHOro am-
mapaTa 4 HeKOTOPHX OJm/KadmnX HepBHEIX oOpasoBaHMid.
Ho sTo npaBrIbHO JEmMb AJNA TeX pasjipaskuTeiel, KOTOPHe
6uo/0rH9eCKE HeHTpadbHE, T. €. HE HECYT 3a coboil Goiee
MOIIHHX pasfpaskeHWH, ONACHHX NIJA kusHA. Eciam xe
pasfpaKuTelb OKA3HBaeT AaibHelmee, CKajkeM 0oleBoe,
BO3AEHCTBHE, TO OpraHM3M K HEMY He QJanTupyerTcsd;
Goiee Toro, 3TOT pasjipa;KUTENb puobpeTaer Bee Gosbuiee
u GosibOiee 3HAYEHEE, CO3AABasA Y JKABOTHOTO HIX Tel0BeKa
afleKkBaTHYI o0opoHUTENbHYI peaknmuio. CiemoBaTelbHo,
M B 3TOM CIyYae MH He MOKeM IpeJCTaBUTh cebe Bech
OpollecC <OPHBHKAHMAY K PpAasApaKATeN0 TOIBKO HA
YpOBHE YMEHBIIEHNA IACAa PEATHPYIOINAX 3IEMEHTOB HepB-
Hoil cncTeMH. XapaKTep BTO0 YMEHBHIEHNA OPraHKIECKH
33aBECAT OT OHMOJOrEYecKOro XapakTepa BCell CHTyalium,
Opu KOTOpOoH HaHocuTCs pasapakemue. MmeHHO 37ech
OUeHb TPY/IHO CO3JATH Y/ OBJIETBOPUTEIbHYI0 WIOTHKY Me-
XaHu3Ma», He YINTHBAsA XapaKkTepa BPO;KAEHENX peaKnuil.
Bce peaxmum 3axBaTeiBaHufA WIE u3beraHMa HeIpeMeHHO
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CBABAHH ¢ HellpepHBHEIM BIHSHAEM KaKoH-TO BpOKIeHHOlt
KOHCTAHTHOH CHCTEeMH OpPTraHHSMAa, W TOABKO C YIeTOM
BTOW CHCTEMBH MH MOMEM CO037laTh Y7 0BJETBOPUTEIBHYIO
JIOTUYeCKYI0 CTPYKTYpY HOBe[leHIecKoro akTa. .

Keura 9mbu monydumiaa odemb mHpOKoe pacmpocTpa-
HeHme 3a pyOeskoM, Ifie oHA IOJIB3YeTCA B3ACIY;KEHHHIM
ycoexom. HecomHeEHO, 3TOT yemex oOBACHSAETCA TeM
HEOOMYIHEM IOAXOJ0M K PACKPHTHIO IOTMKHA (U3MOJIOTH-
YeCKWX peaKiuii, KoTopyl NIPOBOTUT ABTOpP HA IIPOTAKE-
aun Bceir kauru. Huura Geccropro moaesma u, HeCMOTPSA
Ha MSJWMHAWHA B pAJle clydaeB MEeXaHHIU3M aBTOpPA, MOMO-
raer, Kak 9TO0 HE CTPAaHEHO, UMEHHO NMOCTPOCHMIO CHHTETH-
YeCKO# KOHMENIVHA IIpUCIOCOOUTeBHNX MEXaHM3MOB.

Taxr, panpumep, ReTanbHO pasbupas Kax B3aWMOOTHO-
IIEHUA YJABTPACTAOHIBHEIX CHCTEM MERAY Co00M, TaKk H
B3aMMOOFHOINEHNA MOACHCTEM B IIpefiesiaX KaKmod oTgelb-
HOU cHcTeMHl, Jm0H ycTaHABINBAaeT pAfA IpaBUI, KOTOPHIE
abCcoNOTHO HEOoOXOMMMHE JJA BCAKOTO MccaenoBaTels,
B 0Co0eHHOCTH (m3HOJIOra, jKelapmero ITOTHATBCA [0
OIEHKM MeCTa M3Y9aeMOro #ABJEHHA B CHCTEME I[eJIoTo
opragmaMa.

3nech A He MOr'Yy He OTMETUTH OYeHb XOpPOINEero aHAJIn3a
COOTHOIIEHUA «CHCTEM C TACTUIHO IHOCTOAHHON QyHKImen»
u «cucTeM ¢ Hoianoil ¢ymxuumeity. PaccmaTpuBas ciaydan
«HEBABHCUMEX COCTOSIHUIY B Ipefe’aX GoJbIION CHCTEMH,
aBTOpP B CYITHOCTH HaMedaeT KaHBY JJiA YOHMMAHWA opra-
HUBANUM CIOKHKEX CHCTEM B IpefieslaX N eJOoro OprapmusMa.
Iipu sToM om Hem3be;xHO MOMEKeH GHLI CTONKHYTBCA CTeM,
4910 cBOeoGpasme mexoro OpTaHU3MA COCTONT HMEHHO B TOM,
9T ero «JacCTHIHO NMOCTOSHEHE PYHKIEM» B 3aBHCHMOCTI
OT N3MEHEHHf CHTyaIud MOryT npuoGpeTaTb XapakTep
33BHECUMHX I HesaBucuMHX ¢yurnuii. [lo cytu mema, MH
BCeTRa yGemzaeMcss B 9ToM, W3ydasa pasianiase QYHKIEH
oprapmsMa. OfHAKO IS 3TOro 9acTo TpedyeTcs OTBIEUbCH
OT peaJIbHOTO NPoIecca B HOCMOTPETh HAa (QYHKIHI0 ¢ TOIKH
3peEdA (YHEKOUOHANBHOA CHCTeMH KaK MHTEIpPATHBHOIO
obpaszoarus (II. K. Auoxun, 1935). 91y nepemeny dopmst
Y9acTHA OTAENBHKX CHCTEM 0COOEHHO XOPOIIO MORHO HpO-
UINOCTPHpPOBATh HA mpuMepe poiu adPepeHTHHX IMIYIb-
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cauMii B KOHCTPYMDPOBAHHME KaKOro-TuGo KOHEIHOIO
npucnocoburensuoro apdexta GyHKUUMOHAABHON CHCTEMEI,
HaTpuMep HNPEEKKA y AATYIIKE. JTOT UPHBKOK €CTh caefl-
CTBHE BIOJIHE ONpefeJeHHOr0 COOTHOIIEHUS JacTe#! MOTOP-
HOTO ANNapaTa, ¥ KOHEeIHHii ero aeKT COoCcTOUT B Hepe-
JABIDKEHMH JIATYIIKM HA ollpefefenHoe paccTodnue. Uexoms
u3 abcomwoTHoro sHavenna addepeHTHHX GYHRIME, MBI
NoJKREE ORAN OB NpH3HATh, UT0 BO BceX CBOeoGpasHEIX
IOBMREHUAX, HANpHMep, B3aAHUX KOHEJHOCTEH IATYIIKH
addepeHTHEIE MMIIYIBCH UTPAYOT PEMIAIOIIYIO POJb HA HpO-
THAKeHN N Beero Npankka. OnHaKo, K 60ABIIOMY YINBIEHHIO
SKCIepAMEHTATOpA, IlepepesKa BceX B3afHUX KOPEIIKOB
onHoON B3anHell KOHEIHOCTH M Jajie o0eMX 3aIHNX KoHed-
HocTeil O4eHH Malo HapymaeT upsukok. CoBepmienno ode-
BUIHO, ITO ¢HE3aBHCUMOCTEY MECTHLIX PediieKTOPHEX aKTOB
B JaHHOM MOTOPHOM aKTe TpaHCcPOpMUPOBATOCH B 3aBUCH-
MOCTb 0T §07Iee BHICOKAX CTHMYIOB W IpoIeccoB B Goxbmoit
cHCTeMe NoBefeHdeckoro axra. OpHakKo 5Ta 3aBUCHMOCTH
dyuxnuy sagHell KOHEUHOCTH JATYIIKYM OT 60Jee BRICOKoH
VMHTETPAIME MOKeT HeMe[JdeHHO TpaHCPOpMUpOBATHCH B
He33aBUCHMYI0 QYHKI[HIO, eClIu TOJbKO K OXHOH M3 KoHeU-
HOCTell AATYIIKE NpPUBA3aTH Tepey NpPLUKKOM IPY3HK,
TpeOyomuid NONOJHATENIbHHX YCHINH [AA COBeplIeHUs
mpepKka. B aTom caydae geaddepenTmpoBanHad KoHed-
HOCTH y’Ke He MOYKeT TPAHATH NOJHOLEHHOr0 ydYacTusa B
npeskke (M. Yenemsoruma).

MoxHo TpUBECTH TaK:Ke IpUMep U3 06JIacTH AKIXATeNb-
"ol d)ymﬂmn Kax moxasanm ommtw K. J[. I'pysuema
B BHamelt 1aBopaTopum, IeHTpaIbHEEe ANNApaTH CHCTEMEH
JEIXaHUA TOJYyIaT OTPOMHOE KoixmdecTBo addepeHTHRIX
MMIYyJIbCaldil OT BCeX YpoBHell MHHepBaIWW JLIXaHUA M
BoagyXoHocHHX nyTell., OT JerkuX mMAyT UMIYIbCAI[MH, °
BLHI3BAHHKEIE PACTAKEHNEM albBeot, 0T NJIEBPH — HMITYIb-
camnuy, BL3BAaHHEE TPEHUEM O TPYAHYI0 CTEHRY, OT TpaXed
I CIMBHCTOH HOCAa — HEMIUYJbCANHAM, BOSHHKAKNAE B pe-
. BYJBTaTe pasfpasKeHNsA TpaxXeW H CHUBACTON IBYM(YIIUMCS

BO3IyXOM, U T. I ‘

Vicxoga TOXBKO M3 TOro, 4To 3TH peLENTOpHl IOCH-

layT B IeHTpalbHYyl0 HEPBHYI0 CHCTeMY addepeHTHEHE
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UMITYJBbCH, MM JO/UKHE GHNHE GH IpenoioKUTh, 9T0 OHH
BIIOCAT CBOM M0N0 B WHTerpamuio addeKTopHOro KoM-
wiexca guxanua. OJiHaKO 0Kasamxoch, 9TO 9TO He TaK.AB-
TOMATH3AMAA ARIXATETHHOr0 AKTA TOJHOCTHI0 YCTpaHAeT
niAsHAe MHOTAX adPepenranmil, AAymAX, HAUpAMEp, OT
Tpaxed, HO OEH HeMeIIeHHO JIAI0T 3HATD O Cefe, KaK TOMBKO
cuila pasgpakeHHA COOTBETCTBYIOMIei oﬁ.uac'm OTKIOHAET-
¢ 0T OORIYHO#N, T. €. YMEHBINAeTCA HJIW YBeIHMIUBACTCA.
B raxmx cnygasx ux poib B HeHTpaNbHREX HHTeIPATHBHEIX
0o0pa3oBaHAAX Cpasy ’Ke CTAHOBMTCA 3aMeTHee, H B CBABH
¢ ateM QopMEpYercs HOBasg HMHTErpALUA JKIXATeNbLHOTO
axTa.

DToT AHANH3 MOBEIeHUA 3aBUCHMON UACTHON CHCTEME
B ofmapHo#l YHKIEHE opraHmaMa yOe)xuaer Hac, 9ITO BCe
COOTHOINEHNA H B3aUMONEHCTBHA IMHAMHYHH 10 cBoeil
1IpHpOZie # MOTYT MEHATH KaK HoJi0 CBOEro y4acTHsA, Tak
U CTelleHb CBOero BO3JeCTBHA HA Heloe.

B cayuae nDpHEBeNeHHHX BHIIe OPHUMEPOB MPHEMH’
amanmsa, OpuMenAeMHe Oui0H, HWCKIIOYATENHHO INeHHH,
TAK KAK OH OTHpABISETCH TOABKO OT JOTHYECKMX MeXa-
HA3MOB B3aBMOJECTBAA MHOIOYMCIACHHHX CHCTeM, o0na-
HAaomuX pasTAYHKIMI XapaKTepHCTUKAMH.

Hapgo otmars poisikeoe JmbH, 970 EMeHHO B 3T0H JacTH
KHHUTY OH JOCTHI HEKOTOPOI BHPTYO3HOCTH B OTHOIIEHWH
MaTeMaTHYEeCKHN ONpefleTeHHON XapaKTepHCTHKY M3MeHeHnsA
CBASH MEKAY CHCTEMAMHM ¥ CMEHH TOMHHHPYIOIIUX IOTOKOB
unadpopManun B mpefienax cucremu. [lna ¢gmsmomnora, Gmo-
Jora M KIMHANHMCTA 0COOEHHO BaKHEI B 3TOM CMEICIE ero
AHAJNUTHIECKAE BHKJIAIKHE, KACAONIHecHd «JOTHICCKHX Me-
XaHHE3MOB)» HTePATABHHX CHCTEM ¢ MOBTOPHEIMM M II0dTAN-
HHMA BKIIOYeHHAME B JIeATeNbHOCTh MEN0oI'0 OpraHmaMa.

B 5ToM KOHKpeTHOM cIydae aBTOp 3aTparEBaeT TOT KpH-
THYeCKWIA Wepuof pABBHTHA KH3HEM Ha JeMie, KOTOpHI
OIpefelnyl HA HPOTAKEHAN MHOTHX THICAYIENeTHH TPHCIO-
CoONEeHHOCTh OpraHWM3MAa K BHemHeMY Mupy. Ombm me
BCKDHBAaeT BaKOHOMEDHOCTeH, [eiicTBOBABMIZAX B 9TOT
Imepuox, HO HPAaKTHIeCKH MOKA3LBAET Te MHOIOQYUCIEHHEE
BapHanyuM, KOTOphle BHITEKAaloT W3 HepYIIAMOro 3aKoHA
HpOCTPAaHCTBEHHO-BPEMEHHLIX COOTHOINEHMII B HEOpraHM-
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9ecKoM Mizpe. PasBuTune Beeil MaTepnd HPOHCXOAUT ITOCTe-
[OBaTeABHO. OTo TOCIefoBaTelbHoe ABI;KEHWE MATepUI
KOPEHHHM 00pasoM HOBAHANO0 HA BCIO HBONIONHIO PHCIIO-
cobnTensHHX OPM JKUBHX 0PraHH3MOB, HO BOLPOC COCTOUT
B TOM, KaK 3TH Bo3JleficTBHA CKIAALIBAIOTCA B IOCIENO-
BaTeJXbHOE PA3BATHE CUCTEMHON NeATeIbHOCTH OpraHm3ma?

9mb; mpeAnaraer BechkMa BEpOATHOE pemieHHEe 3TOIO
Bompoca, CTpOA Te IoTHYECKHEe CXeMbl, KOTOpHE JemKaT
B OocHOBe PabOTH M03ra ® ero HpHCHOCOOMTENBHLIX peak-
Iuit B OTHOIIEHNH BHEIIHETo MUpa. JTa 9acTh KHHUIM TH-
TaeTcA ¢ GONBIIAM HHTEPECOM.

f1 He MoI'y He OTMETHTE, 9T0 KHATA TpeGyeT HEKOTOPOTO
KPHUTHIECKOT0 MOAX0AA, 0CcobeHHo TaM, rue dmbu OTKA3E-
Baercs OT HeoGXOgEMOCTH NpuberatTh B CBOUX pACCYRAe-
HHAX K BPOKAEHHON IeATeIbHOCTH 1 MOHATHIO TogKpeIIe-
HAA U OTpUIfaeT HeoOXOAMMOCTh NDHBJIEKATH (QYHKI[IIO
CO3BHAHMA K AHAIN3Y HEeKOTOPHX CIOKHKX cHOTyannit.

OueHb ’KambL TaKIKe, YTO aBTOP, /laBafd ONpeJeTeHH
CAMOPeryJIATOPHRIX Tpucnocobnenuii (crp. 71), me npuser
BanboJiee MONHOI'O W KPACOYHOTO ONpefeieHHs caMopery-
asanuu, papporo V. II. TTamnossm (1932).

Ho BMecTe ¢ TeM deTkas, To4TH MaTeMaTudecKas
TOCTAaHOBKA BOIPOCA, CTONb e CTporuil JormiecKmil
aHanns BzamMofeficTBuil W KiaaccHPHRAnAA ABNennil 1Js
pasANMIHHX YpOBHEH HHTerpamuy — BCe 9TO HECOMHEHHO
HOBO, OpUTHHAJBHO M IpAHeceT 0OJbIMIYI IOIb3y 9HTA-
Telwo. Mue xoTelock OH DoAJepKHYTh, IT0 3Ta HOAB3A
ocofenHO 3aHadWTEeNbHA NJId MOJOTHX HcclegoBaTened,
KOTOpHeE HaX0dATCA B TOM IepHOAe pasBHTHA, Korja Hadd-
naer $opMUpPOBATHCHA OCHOBHAA MEXaHMKA HAYIHOTO MBI~

nenusa. M 8 ocoleHHO peKoMeHAY HpOIATATE KHUTY
Smbn. .

Ilepesox  MaTeMaTHdecKoro OpHIOMEHHSA  CHedaH
E. B. MaiixoBuM. B 5Tom npmioxenzn aBTOpOM JOIYINeH
paAA HerodHnocTeil. Hexoropitle W3 HuX oTMedeHH B TOJ-
CTPOYHHX NpUMeYaHHAX WIH HCIPABIEHH IpH mepeBoje
6e3 cOenEANBHHX OrOBOPOK.

II. Anoxun



NMPEIUCIIOBUE AETOPA KO BTOPOMY HN3TAHUIO

B te guum, xorma ara Kumra Oblla BIepBhie HANIMCAHA,
paspaboria Teopuu nHPOPMATIUY ToJIBKO ele HATMHATACE.
B mnocnmegywomume rogu ee BKIaj B INOHMMaHHe JOTHKH
MeXaHHI3MOB 0Ka3alcA HACTONBKO GOMBIIUM, YTO MHe IpH-
HIJI0Ch CHEIHANbHO PACCMOTpeTh 5TH HpoGideMH B KHUre
«Baenerue B knGepretnry». snomennre B Hell KOHIeNINI
I MEeTOMB! CAY;KAT OCHOBOH AAA HacToAmedl pabGoTH.

CopepsikaHme STHX ABYX KHHI COBIAjaeT JUib B He-
Goapiroit 9acta. Bo «Beemennu B xubGepHeTHRY» paccmor-
peHsl HCXOgHHe IPAHIMOE, OTHOCAIAECA K mpoGixeMam
MEeXaHM3MOB, CBA3N H peryJdpoBaHds; Ho B Heil obcyik-
JAI0TCA WMEHHO NPUHINIE, 0e3 CKOJbKO-HAOYAb BHATU-
TeXbHON paspaboTkA HX OpHIcKeHHmiA. MexaHmsMs Tpak-
TYIOTCA TaK, KaK ecaIW Obl JeficTBHe MX CJIATAJOCH M3 He-
GoXbIINX JUCKPETHHX CHABAI'OB,— MpeANoJoeHre, IpH
KOTOpPOM HX JOrEdecKde CBOMCTBA O9eHBb JErKo HOHATH.
B xumre «KoHcTpykmusa Moaray, ocHoBaHHOH Ha Tex jKe
UPpHHIUOAX, TOCAENENe YIOMAHAIOTCA, O{HAKO, JAMIIb 0O-
CTONBKRY, NOCKONBKY 3TO HY/RHO [AJNA HX TPHIOKEHNSA
K dacTHO# upobieMe MpOMCXO0KAeHAA ATAUTHBHOTO IIOBe-
AeHNA. 37ech ME paccMaTpHmBaeM MeXaHA3ME ¢ Hellpe-
PHIBHEIM m3MeHeHumeM (KaK Owl pe3yabTaT yMeHbIIEHHA
JIACKPeTHHX CABHUIOB JI0 HYJIA), TAK KaK 3T0 YCI0BHE KelaeT
MX TIpaKTHIecKue cBoiicTBa Goraee oueBmaHLIMEH. Hmura
HANNCAHA KAK CAMOCTOATENBHOE, 3&KOHYEHHOEe IpON3Be-
AeHHe, XOTA B NDOHAMAHHA OCHOB 9YATATENIO, BO3MOMKHO,
momorno Oni «Beegennme B KEGepHeTHRYY.

3a 8 m;er, pasgensomiEX BpeMsa TOATOTOBKU ABYX W3-
JaHOil, NIOHAMAHAe MeXaHW3MOB THOA TOJOBHOTO MO3Ta
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HeusMepuMo NpOABUHYJIOCEH Bllepel. B ¢BA3H ¢ 8TuM KHHUTA
6n1a mepepaGoTana, a IociHefHHe ABe TPETH IIOJNHOCTHIO
HANNCAHH 3aHOBO. B HOBOM BapmamTe, K MOeMY YN OBJeT-
BOPEHMUIO, M3J0/KeHre MOJYyIHIoch ropadno Golee sSICHBHIM,
TIPOCTHM I YOeXUTeJIbHHM, 9eM 5T0 OLIIO paHBile.

WsMenenne naaga KHUTH, K COMRAJEHNIO, He 03B OJIRNO
COXPAHUTh TepBOHAYAJBHYI0 HyMepaldi Haparpagos,
TaK 9TO COOTBETCTBHA HYMepaIuu MSKIY ABYMs H3aHNAMA
Her. MEe XoTemoch 1o Bo3MoOKHOCTH H30eKaTh 3TOTO MC-
TOYHMKA TYTaHUIB, HO A 9IYBCTBOBANI, 4T0 TpeGoBaHWMA
SICHOCTH U IIPOCTOTH JOJKHEI OBITH I10CTABJIEHE HA HepB0e
MEecCTo.



U3 NPEIVCIIOBUSA ABTOPA KX ITEPBOMY U3TAHUIO

B sroit KHATE He paccMaTpUBAIOTCA BCe MO3TOBEE MeXa-
HUSMBI, a MPELJIaraeTcs pelleHrne OXNHOil ompeeleHHON
npobIeMu — BoOpoca O IIPOUCXOXKAEHMM yHHUKAJIBHOM
cocobHOCTE HepBHol cHcTemnl ofecmedmBaTh afganTHBHOE
noBesenme. JTa paGoTa ocHOBAaHA HA TOM (aKTe, UTO MOBeE-
NeHAe HepBHOHM CHCTEMH ABIAETCA AJANTHBHLIM, @ HA I'd-
moTese, COTAACHO KOTOPOil OHO B CYMHOCTH cBoell «mexa-
HUCTUYHOY; ajiee MBL IPUHEMAaeM, ITO 3TN ABA NOLOKEHUSL
He HeNpUMUDHAMH MeELy cobolf, m mhTaeMmcs, ucxopd ns
mabaogaeMbX (PaKTOB, YCTaHOBHTH, KAKOFO poOJga MeXa-
HusM Mor Ont BecTm cebs cTodb OTIAMYHO OT Jdboil MOCT-
poeHHoll o CHX Top MAmIMHEL. B [pyrax mpeparaBImnXcs
peuieHNAX 3Toil HmpobieME OGKHYHO OCTABAJICA OTKPHTHIM
BOTIPOC 0 TOM, He MOTIa An 6N KaKaA-nAOyxb MHAA TeopHs
Tak ke XOPOIIO COOTBETCTBOBATH (paKTaM; fi sKe TBITAJCA
OTHICKATH HeoOXOAMMEEe YCIOBHMA, T. €. BHACHUTD, KaKAMHA
cBoiicteamz 0oaxcHa o6IafaTh HEpBHAS cucTeMa, 9TO0H
OHA MOTA BecTd ceffA «(MeXaHACTHIECKM» M B TO 'Ke BpeMs
amanTAEBHO. '

Jas Toro 9To6H mexyxumsa GeuIa cTporoit, HeoGxoguma
moiuxueM 00pasoM paspaboTaHHAS «IOTMKA MeXaHM3MAay.
Jlo megaBuero BpeMenu olcy:kneHue MeXaHM3Ma ToTo MIH
NHOTO ABAEHAA BEIOCH NOYTH BCELEI0 B MOHATUAX, CBSA-
BAHHHX C €T0 KOHKDPETHHIM BOILIOLIeHIEeM — MeXamude-
CKIM, DIEKTPOHHEIM, HeHApOHHHIM W T. . ITH BpeMeHa
npoman. Hrme cymecrsyeT Xopomo paspaGoramsas To-
THKa 9UCTOro MeXaHW3Ma, He MeHee CTPOTas, IeM TeoMeT-
pus, W eil HPeNCTONT, BEpoATHO, HIPATh TaKyio ke PyHga-
MEHTANbHYI0 pONb B HOHAMAHAA CIOKHHX OHOTOrmIecKaX
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CHCTeM, KaKY0 TeoMeTpus UrpaeT B acTpoHoMmun. T odbko
paspaboTka 3Toif OCHOBHOI JOTHKE cjlellaja BO3MOKHOM
paboTy, H3IOMeHHYI0 B HACTOANEH KHHTe.

BrBogH, K KOTOPHM ME DpHIINH, pE3OMEPOBAHK
8 1. 18, Ho, BaATHE 0THENBHO, OHH JIETKO MOI'YT IOKA3ATHCA
HeNOHATHHME MJH NOBECTH K He0pasyMeHHAM, mGO 3TO
pesoMe TpeAHasHAIeHO TOJIBKO ANA Toro, 9To0H BHjIe-
INTh KiIro9eBEie MYHKTH HA TOM IyTH, KOTOPHI yike Ipoii-
Hen gmtatedeM. OpHako om0 Mordao Ou OHTH NONAE3HO H
B Hadaje YTeHHA, TAK KAK NOMOTI0 OW 9uTaTeNo OTIH-
9UTH IJIABHEE MOMEHTH 0T BTOPOCTEIIEHHHX.

3Hasd Dm0 ONHTY, Kakag IyTAHWIA BO3HHKAaeT BCAKMI
pas, Korga Mul mpolyeM CBASHBATH MOBTOBHE MeXaHM3MEL
¢ HabIfoyaeMEM MOBefenueM, A HocTaBuI cebe Meab HCKII0-
9uTh Bce, YTO Heldb3A cPopMyIupoBaTh B MATEMaTHIeCKoH
dopMe: TOTBKO 3TO JACT HAM YBepeHHOCTH B TOM, 9T0 B X0j1e
HAaMNX paccyliendil Mu He Gygem GeccosHATEXBPHO H3Me-
HATH 3HAYEHUE NOHATHH, BBOAUTH HOBHE IPEANON0KeHN
AN HHEM 00pa3oM He3aMeTHO 3amyTHBATH Jielo. JTa Neib
oxasamack mocTmkmMmoil. Takue moHATAA, KAK «opram-
BausA», (IOBefeHNe», (I3MeHeHWEe TOBENeHUdY, «IACTby,
«menoe», «IHHAMHUIECKAs  CHCTEMa»,  «KOODPIIHAIULAY
U T. I.— W3BECTHEe CBoeil PACINIKBYATOCTEHIO, HO HEOOX0-
[uMEle,— TOJYININ CTPoroe ollpejeenne I OHJIM CBeJeHk
B egmHyw cucTtemy. Ho cTporocts m mociemoBaTeabHOCTD
morpeboBaanm maTeMaTudeckoll dopMEi, DOHATHOH He Begd-
KoMy durarelro. [lockoabKy, ogHAKo, OCHOBHEIE Te3NCH
onmpamTCH, OO CYmecTBY, Ha oOHYHEIe JorMYecKHe pac-
CYXRMeHNsA, MHe YHAToch pasfleNiTh KHHUIY Ha [Be JacTH.
OcuoBHoe manomenne (ra. 1—18) ABnsgerca HemaTemarH-
9eCKHM, HO BIOJHe 3aKOHIeHHHM. IIpmroxenue (ri.
19—22) copmep:kAT MaTeMaTH9eCKHil MaTepHal.

ITocxonbky 9mTaTeNo0, BepoOATHO, 9ACTO NPHAETCH COMO-
CTABJIATH CKAZaHHOE B PA3HEIX MeCTaX KHNUIH, IJIaBH pas-
flelensi Ha mnaparpadsi, CooTBeTCTBeHHO 0003HAUaeMkle
B CCHIKAX; HAIpUMeD, § 4.5 o3HadaeT maparpad d B Il 4.



IPanaea 1

MPOBJIEMA

1.1. KaxnaM oGpasoM Mmoar ofecmedmBaeT ajanTHBHOE
nosefeane? B momckax orBera Ha 5TOT BOHpPOC YYeHHIO
YCTAHOBUNHE ABe TpynnH (PaKToB, NPAMADHTD KOTODPEHIE
0Ka3a70Ch HECKOJAbKO 3aTpyaumTeabHbiM. C omHOE cTOpO-
HE, PUBMOIOTA CAMEIME PA3IAIHEIMA €110C00aMHE HOKA3aJH,
KaK BeJINKO CXOACTBO MO3Ta ¢ MAIINHON — CXOACTBO B €T0
3aBACHMOCTH OT XUMHIeCKHX peaKmuil, B ero 3aBUCHMOCTA
OT COBOKYITHOCTH aHATOMHYECKHX CTPYKTYp H B Todl ToY-
HOCTA ¥ OHpelefIeHHOCTH, ¢ KOTOpPOH ero CocTaBHEIE JaCTH
AeitcTBYIOT ApyT Ha Apyra. C Apyroft cTopOHH, HCAXOIOTH 1
G1oNOIH ¢ HOAHOM 06BEKTABHOCTEIO TOATBEPARIH IIPABUTIb~
HOCTh 0OKI9HOrO kuTeficKoro yOemgeHna, COrMAcHO KOTO-
poMy HOBefeHHe KMBOT0 OpraHH3MAa ABIAETCA IeleHa-
TUpaBJeHHEM ¥ HpHchnocobrenHnM. [lpmmmputs 3TH 1B
ocobeEHOCTA PaboOThl MO3Ta OUYeHbL TPYAHO, H HEKOTOpHE
UccIeRoBaTeNH ROXOMMIM [0 TOro, 4To OOBABIANM HX
HEeCOBMECTUMBIMH. -

Mu: He Gynem mpupepskmBaThes mogobmoil ToUkE 3pe-
nusa. fl magelock MOKA3aTh, 4TO CHCTeMa MOMKeT OHITH Me~
XaHNCTHIECKOM IO cBoeil mpHpope @ o0HApPY/KEBATh TeM
He MeHee aflaliTHBHOe moBefeHnme. fl Hameoch NMOKA3aTh,
9T0 CYMECTBEHHOE pasimdme MeKNYy Mo3ToM B HMioGod 70
CHX TIOp CO3JaHHOH MAIIMHOHK COCTOMT B TOM, 4TO MO3T
IINPOKO MCIOAB3YeT METOX, MOKAa ere Malo IpPHMeHAB-
muiics B mamunax. Hakowern, s Hapeioch moKasarh, 4TO
HPU MCIOAB30BAHAN HTOTO METOXA MOKHO cJelaTh IMoBefe-
HMe MAIIMHE HACTONBKO AJANTMBHKEIM, HACKOJIBKO MBI
To/KeJaeM, M UTO 3TOT METOX, BOBMO/KHO, IO3BOJUT o6mac-
IHTH fajkKe afaNTHBHYI0 CHOCOOHOCTh HUeJOBEKa.
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Opmnako cHagana MH KOJKHE Goliee BHIMATelbHO M3Y-
9UTh XapaxTep MpobIeMbl, K 9eMy MB 1 TPUCTYOHAM B dToll
raase. B mocaenyomux raaBax 6yayT seipaborann Goiee
TOYHEe TOHATHA, M, KOTJa MBI CMOKeM cpopMynmpoBaTh
npolileMy ¢ MoaHOH 9eTKOCTBI0, MBI OyIeM Heladexud oT ee
pelIeHns.

Pegaexmopnoe nosedenue u noeedenue,
npuodpemenmnoe nymem Haywenus

1.2, ARTHBHOCTD HepBHOIl cHCTeMH MORHO Oolee mim
MeHee 9eTKo pasfeluTh HA B TANA. ITO, BepoATHO, AAMb
VIpomeHHas C¢XeMa, HO OHA YHXOBJETBOPAT HAaC, MOKA MH
He BoipaboTaem Gollee TOHKOIO IMoaXofa K mpolOaeme.

" Iepsuiit Tun — pedaexTopHoe moBefenne. OHO ABAAET-
¢ BPORIEHHEIM, BO BCeX NeTATAX OLNpeHeleH0 HACHemcT-
BEHHOCTbIO, TIpeAicTaBasgeT co0oil (Y M03BOHOYHEIX) HPOAYKT
AeATelIbHOCTH NPEAMYIIECTBeHHO IEHTPOB CIMHHOIO MO3Ta
H OCHOBAHUA TOJOBHOrO M03Ta M He A3MEHAETCH 3aMeTHEIM
0o0pazoM B peayrbTaTe MHAMBHAYAABHOTO omniTa. BTopoit
TUI — ToBeJleHNe, OpHoOpeTeHHoe MyTeM Haydenusa. OHO
He BPOKIEHHO, He oNlpefeaseTcs B JeTaasAX HACIENCTBEH-
HocThio (moxpobuee cM. § 1.9), npeacraBaser coboil pe3ynb-
TaT QYHKIEE KOpH GoJbIIMX HOXYmApAil A pesko BHKO-
A3MeHseTcA 1of BIHAHAEM HHAABAAYANBHOI'O ONEITA
oprasuaMa.

1.3. Ilepssiil, pepaexTopusil, THO DoBelenus He OymeT
IOpejiMeToM Haniero aEannsa. Ml OpAHAMaeM, 970 KasyKIbIi
pedrexc ocymecTBIAETCA KaKUM-THGO HEePBHKM MeXaHH3-
MOM, (M3NKO-XEMHdecKad TpHpPORA KOTOPOro Hem3OeimHo
o0ycioBamBaeT XapaKkTepHYyio OopMy HOBefeHds, 9T0 3TOT
MeXaHPI3M pas3BWBAaeTCA NOJ KOHTPOJNEM reHOTANA H #B-
nfgeTcA BpOIeHHHM ¥ 9T0 fopMa IMoBefeHN:A, 3aBHCAMAA
OT 3Toro Mexamusma, oOHYHO IpPHCIOCOOIEHA K OKPYKawo-
mel ;xEBoTHOE Cpefe, TAK KaK ecTecTBeHHEIM oT6op AaBHO
yiKe ycTpaHuT Bce HeafanTmBHHe Bapmamum. Hampmmep,
CIo’KHAA aKTABHOCTh, HA3HBAaeMad (Kailiem», o0ycioB-
Jleda, KaK MoJarajoT, oCOOKM HepBHEIM MeXaHH3MOM, KOTO~
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phili BpOJKIEH U pasBUBAETCsA Mo BJIHAHEEM TeHOTHIA;
Cro aganTalus H yCOBEPIIeHCTBOBAHNE OIPEAeNIAIUCE TCM,
'To JKUBOTHOE, MeHee CIoco0HOoe IPoININaTh CBOK TpaXemw,
nMeeT MeHbIe IMAHCOB HA BLKMBAHUe.

XoTa MeXaEA3MH, Je/Raljde B OCHOBe 3THX pedierTop-
HEIX (OpM aKTHABHOCTH, YacTO TPYAHH ANA (PHU3HONOrHIe-
CKOT0 M3yYeHHA W XOTH JAmMb HEMHOIHEe M3 HHX HCCAEN0-
BaHB BO BceX fleTaldx, cpefd (@3uOMOrOB mHpPOKO pac-
mpocTpaneHo yOexpenwe, 9T0 HWKAKON NPHHIMONAIbHON
TpynHOCTH 3Mieck HeT. 1loaToMy TaKoe moBejeHHe I TaKHe
MeXaHM3ME ME B JATbHeHIeM PacCMATPUBATEH He OyaeM.

1.4. Hac O6ymer wuHTepecoBaTh ToBemeHAEe BTOPOTO
TATIA — TO, KOTOpOe He BPOK/eHO, 4 MPHOOpeTeHo myTeM
naydenus. [Ipumeps peaxuuil aToro Tuna MHOIOUNCIEHHH,
u Jwbasg HebGoabmas BEOopKa OyneT BHTAAXETH HEMOJHO-
nennoit. OnEaro s MOIDKEH MOACHNTD, 9T0 AMEHHO A UMe
B BHUAY, X0oTda OH JIEmMb AIA TOro, IT00H JATH KPATHKAM
ollpefeleHHy0 MAmeHb XA ataxd. [loaromy meckombro
npuMepoB OyfieT Bee jKe MPHABEIEHO.

Cobaxy, BuGpanHyo HayRAqy 07 ONHTA C YCIOBHEIME
peaKuusaMe, MOYKHO II0 ’KelJaHH 3aCTABHTL pearmpoBaTh
Ha 3BOHOK nAubo ¢ BLigedaexnueM, aAnbo 6e3 BEIeNeHHA CIIO-
uni. Kpome Toro, mocae BRpaGoTRY OIpe el enH 0l peaimu
Mo3kHO Ge3 GoJabImoro Tpyga «HAyIuThy» CoGaKy pearmpo-
BaTh B JalbHelmeM NpPOTHBONOIOKHEIM oOpasom. Crego-
BaTEeTBHO, CHOHHAA peaKIus Ha 3BOHOK He MoykeT OBITh
o6yciIoBIeHa MeXaHW3MOM € (UKCHPOBAHHEIME CBoHCT-
BaMm.

Hpsicy, B3aTyo Haygady [AJd ONUETOB C JaOUPHHTOM,
MOKHO HAYIATH (GeKaTh HANPABO MJIVW HANEBO, MCIOAB3YH
JafupEHT ¢ TOXXONAIAM pacmolioskeEmeM XomoB. Op-
NAKIH TPHYYAB KPHCY HOBOpPAYHBATE B OAHY CTOPOHY,
MOJKHO BIOCTeNCTBHMA IPAYIATEH ee MOBOPAYABATE B APYTYIO
CTOPOHY.

[Moskanyit, camMuie mopasATeIbHEE OKA3ATEIBCTBA TOTO,
4TO JKABOTHEIE TIOCHE [PECCUPOBKE CHOCOOHH Kk I0oBeeHNIo,
KOoTOpOe HUKAK He MOTI0 OHTh BPOXIEHHEIM, NaeT HaM
nupk. Tiolenb B Tedenne HeCKOMBKNX MAHYT OajJaHCcHpyeT
Mm90M, [iep;Ka ero Ha HOCY; ONMH MeIBeb €3NHT HA BeJIO-
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cuniefle, Apyroit KaTaeTcA Ha pPONMKOBHIX KoHBKaX. CyMeniHo
6mno GH IIpefmoNaraTh, 4To 8TH peaKknuu ob6ycroBiIens
BPOK/IeHHBIMA MEXaHI3MAaMY, CHEIMATIBHO BHPA6OTaHHEIMI
ANA BHIIOJHEHNA STHX TPIOKOB.

Hawbonee pasnoofpa3sns NpHoGpeTeHHLIC peaKiuu,
KOHEYHO, Yy CaMOro 4eloBexa. IIpiBefleM AMmL ofMH Ipu-
Mep. Ecam g9e0Bex cMOTpUT B MUKPOCKOD M HAXOJMT, 94TO
00BEKT PACIIONIO)KEH CTpaBa oT NEeHTpa Woid, TO OH NPUBO-
JWT €To B IEHTpP, CABUTAs IPEMETHOE CTeKJo ellle Jajbiie
Brpaso. CooTHONEHNe MEKIY MHINEIHHM aKTOM W ero 3pH-
TeIbHO BOCHPUHMMAEMBIM CJEACTBHEM NPOTHBOMOIOMKHO
obnrasomy. IlepBoHavanbHAS PACTEPAHHOCTD U HEJOBKOCTH
CTY[eHTa NOKA3HBAET, YTO HET HUKAKOTO BpPOMKIEHHOIO
HEPBHOTO MeX8HM3MA, FOTOBOTO eiiCTBOBATH HA OCHOBE
obparHoil BaBmcumocTn. Ho mocne HecKOMLKUX mHEl MpaK-
TAKH BHpPAGaTHBaeTCA KOOPHMHARMSA.

9TM NpuMepH, KaK M Bce ocTalbHHe (PaKTH TAKOTO
pona, NOKAaBHBAKT, YTO HEPBHASA CHUCTEMA cIoco0HA BHIpa-
GaTeBaTh opMH HoBefeHHA, KOTOpHE He BPOKACHH U He
ollpefieICHH B HeTajNAX reHOTUIOM.

1.5. ITpnoGperennoe momepenne obnafaeT MHOTHMH
ocobernocTAMN, HO HAC OYyfeT MHTEpeCOBATh TIABHHM
o6pa3oM offHa M3 HUX: KOTJA JKMBOTHHE MJIA HETH IeMy-TO
HaydJaoTc, WX IHOoBefleHWe He IpPOCTO MeHAeTcA, HO
MeHfeTcH o6nYHo K AyumeMy. 1ol cMucH BrpaKeRus
«K nydmemy» 6ymer obcysmaThes B I, 5, Ho B Golee
MPOCTHIX CIyYaAX yaydmieHue AOCTATOYHO oueBMiHO. «Pe-
GeHOK, OG)Kermuch, CTPAIIMTCH OTHMY — HOCHIEe IEperKu-
TOTO OIBITA MOBefeHNe pebeHKAa MO OTHOMEHWI0 K OTHIO
He IIPOCcTo M3MeHWIoch, a Depemio B TaKyo dopMmy IoBe-
NEHHA, KOTOpAA YMeHbuldem TIAHCH BTOPHYHO HONYIHTH
oxor. Mul cpasy mpmsHanm O HeHOpMAJBHHM JT1000TO
peGeHKa, KOTOpHI B pesynbrate NpHoOpeTeHHOTO ONBITA
cTpemiticA O eme OuicTpee UpMOGAM3HTBCA K ILIAMEHW.

Il1a toro 4robm mNokaszaTh, 4TO HAYUYeHHe OOLIYHO
N3MeHAeT NoBefeHNe B cTOpoHY Gonbiuei ero mMoJesHOCTH,
T. e. Gonbmeil MONB3K AJIA BEDKUBAHUA, NoHALOOMIOCH GBI
cimmKxoM MaEOr0 Mecra. Ho B aToil BBoiHoM riaBe ncIepubi-
Bajomuil 0630p He Hy)keH, Mue Hy/xHA JWIb HNTIOCTpA-
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s, foctaToduasn jis yschwenas cmuicia. C oToii menbio
UpuBeleHHbe TPUMepH OYAYT PACCMOTpPEHH 1lIo IOPATKY.
Horga mpt BEipabaThiBaeM yciloBHEI pedilexc, BBofs
B POT UMILY MM KUCIOTY, BEIleIeHWE CJIIOHH YBeJIu9u-
BaeTcA. ITo M3MeHeHMEe OJATONDUATHO JIJA KMBOTHOTO:
oo ofecneduBaeT CMAYNBAHKE TIPOKEBRBAEMOM MY WK
pazfbaBiedue W BLIMBEIBAHWE pA3HPAKAIOLIETO BeNIECTBA.
Horpa kprica B 1a6upunTe U3MEHSET CBOE IIOBEfeHNE TAKUM
o0pasoM, YTo HATIPABJsIETCH NPAMO K IIUIIE B €TI0 IPOTHBO-
IOJOM{HOM KOHII@, HOBOe NOBEJeHUe Iy4Yme IpesKHero,
TAK KAK OHO GHICTpee BefieT K yToaeHnio roxona. IloBenenne
U PKOBOro KUBOTHOTO U3MEHAETCA 0T KaKoli-To cayvaiinoi
dopMbr ‘K ¢opMe, IPELYCMOTPEHHOH [pecCHMpOBLINKOM,
KOTOPHIII IpUMeHsET HAKA3AHNA U HATpaas. Buocnegctrun
BaKpelllfeTcA TO MoBeleHNe, KOTOPOe YMeHbIIaJd0o HAKA3a-
A WM YBeJIWYMBANO BO3HATpA:KIeHWe, B oTHomleHuu
YyeloBeKa NpPefUloNoMeHNEe O ToM, 9YTo ToOBEJieHHe IIOf
BAMAHVCM OUHTA OOHYHO M3MeHfAeTCA K JydmeMy, IoTpe-
GoBaso Om upocTpaHHOro ofbcyxperna. Ho B mpumepe
¢ MUKPOCKOIIOM 0Y€BMJIHO, UTO BEIpaGaTHIBAIOLIMECH 11037Ke
JBYJKEHNS HAJNbIeB, NPUBOJANINE HYKHHHE 06BEKT HpAMO
B IEHTp U0, JYydYmie MepBOHAYAIBHKIX ABMIKEHUIl, KOTO-
pite Griiu HeddPerTUBHE 1A Helefi MUKpPOCKOIICTA.

Teneps moHO JaTh mpegBapuTenbayw $opMmymrn-
POBKY Hamieli mpobiaeMbi: KakWe M3MeHEHUs TIPOMCXONAT
I M03Te BO BpeM# Ipoliecca HAaydeHUH U HodeMy HoBefleHUe
00rr9Ho M3MensieTeA K JydmeMy? Hakoro popa Mexanucri-
yecKHil Iporece Mor Ok 00iaamarh Takoil %e CoCcobGHOCTHIO
I CaMOYCOBEpPIIEHCTBOBAHMIO?

1.6. HepBras cucremMa Xopomo ofecredeHa CpeficTBAMY
ang cBoero ¢ymrmmonmposanua. HpoBb pmocraBiser eit
INIIOKO3Y, KUCJIODOX ¥ ApPYTHe MeTaGoNWTH, TaK 9T0 CBO-
Oopmyio aHepruio oHa molydaeT B maobunum. Hepsrre
KJIeTKM, COCTABJAAIOIINE 3Ty CHCTeMy, He TOJALKO caMu
00NamanT HCKI0IATEIbHOI YYBCTBUTEIbHOCTHIO, HO CHAO-
JKeHEL B OpPraHaXx YBCTB eine 6olee YyBCTBUTEALHBIMU yCT-
poiicramu. Kakmas neppHasg KieTka OIaTofgapA CBOMM
a3BETBIEHUAM MoOKeT IpeBpaIiarh OJNHOYHHII EMIYIbe
I MHOMKeCTBO HMITYAbCOB, KA H3 KOTOPHX CTONb XKe



24 lraga 1

3¢ ¢deKTABeH, KaK M TOT OAMHOYHLIA UMIOYIbC, OT KOTOPOTO
OH IpoM3omied. 3a pa3BeTBJIEHUAME CIeLYIOT HOBHE W HO-
Bhle pa3BeTBIEHWA, TaK 4YTo, KAKMM OH MaJwM HU OBLIO
U3MeHeHHe B KAaKOM-IM0o IyHKTe, Bpsfij JH MOMKHO ycTa-
HOBUTHL Ipefiel BeIUYWHBl TeX W3MEHeHWH HUNW peaknuii,
KOTOpHE MOTYT HOCIAeOBATH II0 Mepe pACIPOCTPAHEHUS
adderra. A Gaaropapsa cBoeMy ROHTDOJIO HAJ MBIIIAMUI
HepBHHE KIeTKA MOTYT IPUBOJUTD B JeiiCTBHe JABUTATEIM,
obragaromue Gouburolt Mexarudeckol cuioii. Taxum oGpa-
30M, HepBHA cucTeMa o0JafaeT MOYTH HEeOTPAHHIEHHLIMA
IOTEHIHMAIbEKRMYI Bo3MoKHocTAME [efictsnsa. Ho pemasor
I 3TH BO3MOKHOCTH Hamy npoGaemy? Ilo-BupgmmoMy, HeT.
Hac uaTepecyer B nepByio odepeib BoIpoc, IoYeMy B po-
mecce HAYUYeHHS IOBe[eHHME M3MeHHeTCH K JyduleMy,— a
HA 3TOT BONpPOC HeNb3f OTBeTHTh, 3HAA NUING TO, 4TO W3-
MeHeHUEe MAHHOTO MOBENEeHNA COCTOUT B YMeHBIIEHN Y WIId
yBeIWdeHNd AKTUBHOCTH. PaccMOTper H3MeHeHWS 3Hep-
THU [0 M mocle HaydYeHWs B IIpEMepaX, NPUBEJEHHLIX
B § 1.5, My yBEIEM, 9T0 BOIPOC 0 «KOJUIECTBE» AKTUBHOCTH
0OLITIHO He WMeeT OTHONIEHWS K Jleny.

Ho ects u Goisee cunbHLIe J[OBOIH IPOTHB TOTO, ITOGH
CYUTATH IPOCTOH POCT AKTHBHOCTH JOCTATOYHHM JUIA pere-
HEA npobieMbl: YacTo yBesdudYeHHe AKTHBHOCTH IIpelCTaB-
aser coboil He GespasNUYHLIA, A HONOKUTEIHHO BPENHLIA
daxtop. Ecin quuaMudecKoil cucTeMe ZaHa BOBMOKHOCTD
WHTEHCUBHO [eficTBOBATD M TpH BToM He coliiomgaercH
ocofag TPeNoCTOPOMKHOCTh, TO 3TO OOHMYHO BeJeT K pas-
pymeHdio camoii cucTeMw. MoKHo IpuWBecTH B JABMIKeHUE
aBTOMOOHIE ¢ MOJHKM 3aIacoM 6eH3WMHA, HO, eCIH IYCTHUTh
ero Ge3 BouuTels, ero aKTUBHOCTH JaleKo He OymeT OJa-
TOTBOpPHOI: OHA, BEepOATHO, MpHUBEJET K CAMOPA3PYIIEHIIO
aBromoGnIs OuicTpee, YeM ecaum O ou ocraBaica B Ges-
meiicTBUH. JTOT Boupoc obcyxnaercs moppobuee B § 20.10;
3lech MOJKHO NHIIL OTMETHTH, YTO AKTHBHOCTH, He Oyaydn
KOOPAMHUPOBAHA, WMeeT TeHJSHIUI0 IIPOCTO pa3pymmaTh
cucreMy. HaxuM ke o6pasoM M03T MoKeT YCHeInHO PyHK-
IUOHUPOBATH, €CAU ero NOTeHIUH [[elcTBHA ABIAIOTCA
OTYACTH HOTEHIHAMH CAMOPA3PYIHEHUA?
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Bauumoomnome st mewcoy Yacmsamu

1.7. OcHoBHO# (axT, W3 KOTOPOTO MBI MCXOAMM, 3a-
KJI09aeTcA B TOM, YTO IocJe Ipolleccd HAYYEHUS IoBejie-
HHe OOBYHO CTAHOBMTCA Ooslee MpUCHOCOGMTENbHBIM, YCM
oo G6nimo pambme. IToaTomy Bompoc 3anmwuaercs B cie-
AYOUEM: KAKHM CBOMCTBOM JOLKHH 006AafaTh HellpoHs,
9To0NI HpOABJIEHIIEe HellPOHOM 3TOro ¢BOMCTBA Bello K yIyd-
IIeHWI0 IOBeTeHUs BCero Oprapmama’

ITepBoe mpepmomo/keHAe COCTOAT B TOM, UTO eclH Bce
HepBHBIe KJIETKH — MUKPOCKONNYecKle OHOIOTHMYECKHe
eMHHIIE — 3[0POBL ¥ HOPMAJBHHE, TO M Bech OpraHW3M
Oy7ieT 3710pOBRIM M HOPMAJBHEIM. JT0 00BSICHEHNE, OJHAKO,
IPUXOAUTCHA OTBEPTHYTH KAK HeyLoBJleTBopuTeabroe. Beupb
yiydmieHne B MNoBeIeHWH OPTaHH3MA YacTo NPOABIACTCH
B ero OTHOUIEHHH K ¢aKTopaM, He NMEWIIM AHAJIOTUU
B ;xusuu Hefipoma. Hampumep, korma B dKCIepuMeHTe
¢ YCJIOBHEIME pediieKcaMu y cobaku, Modydaolled mumy,
BRIpaOATEIBACTCH pPEAKIUA CIHOHOOTHAENEeHHA, IoBeJleHNe
CIeflyeT CUNTATh YIYYIIEHHEIM IIOTOMY, YTO CHIOHA CIYMKHT
U cMAQYMBAHWA IAIM Ipu KeBauwu. Ho B jKusHu Hel-
POHA, IOCKOIBKY BCIO CBOIO IMNILY OH IoydaeT B PacTBO-
DPEOHHOM BHJe, HW ¢KeBaHHE), HU «CMAYUBAHHE» He MOMKET
MMeTh HHKAKOTO HelocpeicTReHHoro 3Havenusd. nu Bo3b-
MeM KpEIcy B jJa0upuHTe, KOTOpas B pe3ysbTaTe YCIEIIHOT0
uaydenus BrpaGoTala oTpefeleHHHIN KOMIJEKC [BUIa-
TeNbHLIX PEAKNMIl; ¥ 3[ech B IIpolecce HAYIYeHUsA YIacTBO-
Banyw HellpoHBI, NMPOYHO (UKCUpPOBAHHLKE B TYCTo# ceTH
IJIMATBHEX BOIOKOH M HOKOTAA B CBoell KUSHY He {BUTAI0-
HecH.

Haxonen, mnpepcraBum cefe MamyMHECTA, KOTOpPHIR
TOBKO YTO YBUJEN CHrHAJI K PyKa KOTOPOT0o HAXOMATCA Ha
peryasTope npoccelbroro Kianaxa. Eeau o BHuT Kpac-
LI cBeT, Bo3DYIK/eHNe 0T CeTYATKH [{OKHO OLITH ITepefaHo
uYepes HePBHYIO CHCTeMY TaKUM o6pasoM, YTOORI KJIETKA B
JIBIraTelbHONR 30HE KODH IOCIAMN MMITYIbCH K TeM MEIII-
1{aM, AKTHBHOCTb KOTOPHIX 3aCTABUT JPOCCENbHEI KIANAH
aakpumbca. llpu 3emenoM #Ace cBeTe Bo30ykIeHHe OT ceT-
MaTKM JO0MKHO OBITH IepefjaHo HepBHo# cHcTeMOll Tax,
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4rToGLl KJAETKH B [JBUTATENbHON 30HE KODPH B KOHCUHOM
cdeTe 3ACTABWIN JIPOCCENBHEI KNAamaH OTKpHTbeA. Ilpm
3TOM OCYIIEeCcTBIATHL IHepefady u obecmeduBarh Gesomac-
HOCTH MO63a AO/KHH HeHpoHH, HecnocoOHHEe COCTaBUTH
ce0e HEKAKOT0 IPECTABICHUSA O <KPACHOM) MIIH «3ellcHOMY,
0 oesne», «curmaiey wiaum <«arapum»! U Tem me Memee
cucrema paboraer. - :

flcHo, 9TO OfHO JUME «HOPMANLHOE COCTOAHMWE) HA
ypoBH® HellpoHOB HHUKAK He MoKeT ofeCHeduTh HOpPMAJb-
HOTO TOBENEeHUA MeJoro opraHuaMa, TaK KaK 9TH JBa BHUJA
«HOpMED» He HAXOAATCA MeXJy coboii B Kako#i-mubo ompe-
TieJIeHHOM  CBA3ML.

1.8. BosmoiHO, 9T0 B IpuMepe ¢ MAIMIUHHUCTOM CYIIC-
CTBYeT NPoCTolt MexaHusM, feficTByoomuil TaK, 4T0 KpacHbI
CBeT aKTUBMpYeT MeNbh HepBHBIX KIETOK, BEAYIIYI0 K MBI~
aM, 38KpHBAIOIIMM [pPOCCEAbHEN KJATIAH, TOrHAa KAK
3eJeHNil CBET AKTHBHpYeT APYTyIo elb, BEAYIYI0 K M-
IaM, OTKPHBAICIINM IpoccenbHui kKiaman. Taxam
o6pasoM adPeKT or mBeTa CHI'HANA TlepepaBalics OH Yepes
HEPBHYI0O CHCTeMY [0 HAJJEKAIEMY NYTH.

TIpocTora cxemsl o6ycioBnena TeM, 9To 3TH [[Be peak-
I[id, 110 -HAMIEMY NpeAION0/KeHII0, OCYIeCTBASIOTCA ABYMA
HE3ABNCHMEIME MeXaHW3MaMu. BlolHe BOBMOMKHO, 1YTO
TaKoe pasfeleHue UMeeT MecTo B Gollee IPOCTHX pearnuax,
HO OHO He M03BoNAeT 0OBACHUTH Xxof coburruil mpu Gomee
CTOKHEIX aKraX. B OGolbmuuCcTBe cIYy9aeB «IpPABMIb-
Hile» W ¢(HeNpaBUIbHHE» (OpPMEI HEpBHOH AKTUBHOCTH
OANHAKOBO COCTOAT U3 HMPOIECCOB BO30Y/KAEHNA, TopMOsKe-
HOA U T. J., IPaBUIbHOCTh KOTOPHX (XOTA K&KAKHA U3 HUX
cam To cefe ABaserca PU3MONOTHICCKEM) ONpeNeNdeTca He
uzx cobcmeennoii npupodoii, @ memu OMHOULEHUAMU, € KOO~
PHT OHU HAT00amEs ¢ Opysumu npoyeccamu.

9ra 8aBHCUMOCTD (IIPABAABHOCTH» TOr'0, ITO IPOKCX OFUT
B OJHOM IIyHKTe HepBHO# CHCTEMH, OT TOro, 9T0 CoBep-
maeTcA B APYIMX IMyHKTaX, o0HapyXuiaach GH B ToM CIy-
4ae, ecay OH MAMUHWCTY NpAOIIoch IepeliTH HA JApPYTyo
cTopony Kabumni. Begb ecnu panbme crufanme pyxnm
B JIOKTe Bell0 K BaKPHTHIO ApoccelbHOT0 KJIalaHA, TO
Terepb To e JieficTBAe NOBeieT K ero OTKPHTHIO; W
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OnBlIag NPaBHILHON CBA3H KPACHOTO WJIM 3el€HOTO CBETa
¢ ABuccHUueM HA ceba # oT cels fgomskHa GHTH Tenmepb
urBepcupoBaHa, VTak, MecTHOE NeiiCTBYIe HEPBHOMH CUCTEME
eab3f Oolbile CYNTATH «IPABANBHKEIMY HIH (HEIPABUIb-
HHM» B a6COMIOTHOM CMEICNE, M IepBoe HPOCTOe pelienue
npoGIeMH oTHajaer.

Jlpyroii mnpaMep mNpepcTaBIAeT Npomece KEBAHUA:
B HEM YYaCTBYIOT ASHK M YeIIOCTH, ABIKEHNUA KOTOPHX
JLOIKHEL GHTh COTIACOBAHEL TaKMM 00paszoM, ITo0H 3y6ir
He NpuUKycmBanu ssnika. Huxaroe [BI/KeHNe fA3HKA CAMO
mo cefe HelXb3A paccMaTpuBaTh Kak aGCONIOTHO HeIpa-
BHIbHOE, TAK KAK JBIIKEHNE, KOTOpOEe MOM{eT OKABATHCSA
HeyMeCTHRIM B MoMeNnT CMBIKAHuA 3y6oB, MoKeT OHTH
NPABUIBNEIM TOTHA, Korfa 3yOH pasfABMIAlTCA W TMILY
MyAHO NPOTOTKHYTH B IpoMesKyToK Memimy uHumu. IToa-
TOMY aKTHBHOCTDL HelipOHOB, KOHTPONUPYIOMUX ABHICEHNE
SI3BIKA, HEJb3A ONMCHBATh MO0 KAK «HpaBUIbHYW», auG0
KaK «HEIPABWILHYIO»: ee HPABHALHOCThD MOMKHO oOmpene-
IuTh, TOJBKO CONOCTARMB €€ ¢ aKTMBHOCTBI0 HefpOHOB,
KOHTpOIBDYIOMMX [BW)KeHHe dYeNiocTedl; dTa XapaxTepu-
CTNKA HIPUHAJIEIKUT He ToH MAU Apyrodl AKTHBHOCTH, B3~
Toif OTHeNbHO, 8 TOABKO COBMECTHOl aKTMBHOCTH 06eumx
rpyun Helpomos.

9tH coobpa’keHus BCKpPLIBAIOT TIABHYI0 0CO0EHHOCTH
npobnemsr. Horpa HepBHag cHcTeMa «HAyYaeTcH», €o
NoBefeHMe HBMeHdAerca K nyumemy. Horma Mm, ommako,
paccMaTpuBaeM ee pAa3IMYHLie YACTH, MH HAXOZHUM, 9TO
roBefiene ofHOA TACTH HeJb3f OIEHUTH IO AOCTOUMHCTBY,
fOKA MLl He 3HAEM IIOBG/lEHMA OCTAIbHHX dacTeil; & ur
HoncHeHne HeAb3f OWEHUTDL, NOKA HEeU3BeCTHO TOBEJleHHE
nepBoii wacrm. Bee omeHru sBaAmtTca, TakuMm o6pasom,
YCAOBHLIMU — Ka)KFAd M3 HHEX 3aBHCUT OT OCTANBHHX.
Jlas eyxueEna o ToM, 9To «wWrydme», HET aGCOMIOTHOTO, T. €.
fcaycnoBHOro, KpuTepua. Ho HelipoE MoMkeR Kak-To
sectu ceGa. Hawkum ske o0pasoM axTUBHOCTDL HeHpPOHOB
KOODAVHUPYETCA TAK, YTO IoBe[eHHE IEJNOr0 CTAHOBHTCA
Jydme, XOT H He CYIECTBYeT AGCONIOTHOTO KpHUTepua
JUIsl 3TOTO AYyYmero, Ha oCHOBe KOTOPOTo Mor G feiicTBo-
BaTh OTHENbHHE Hefpon?
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Touno Taxas nie mpobicma BeTaeT mepef, KOHCTPYKTO-
POM MCKYCCTBEHHOI'O MOBTA, JKEJAIOIIUM, YTOOK IMOBEIeHne
eT0 MeXAHMYECKOro M03Ta GHIO ajanTMBHEM. Hax moxer
3TOT KOHCTPYKTOp YCTAHOBHUTH (IIPABMIBHEIEY CBoMiCTBA
LA KajKIo#W dYacTH, ecl¥ UPABMIBHOCTH 3aBUCHT HEe OT
TOBeJleHNA KajKMofl U3 YacTell, a oT B3aMMOOTHOLICHNHN ee
¢ Apyrumu dactamu? Ero 3ajada — co3naTh HaJIe/KAllyIo
KoopauHATND MeKay vactamu. Mosr memaer ato aBTOMa-
Tudeckn. Hakoro poga Mammupa cHoco6HA K camMoK00pOu-
rHayuu?

B aroM u cocTout Hama npobGiema. Oua Gyfer chopMy-
nuponana Gonee Touno B § 1.17. Ho npexxne geMm Mur nogou-
JeM K aToll GopMymTUpPOBKe, HYIKHO 0OCYAHTH HEKOTOpHIE
BTOPOCTEIICHHEIE BOTIPOCKH.

Tenemuneckuii KOHMPoad HYHEUUU W03

1.9. OTpunas remeTudecKuil KOHTPOIDL HeTaneil GyHK-
IMOHHPOBAHUA TOJOBHOr0 Mosra (mpu agamramuu, § 1.4),
MEL He JOJKHBI 3aXO0AMTHh CIMMIKOM Janexo. ['eRorun, Ges-
YCIOBHO, UTpAET HEKOMOPYio PONb B DPA3BUTHH AJATTHB-
HOTO NoBefeHns, N60 y pasHoo6pasHEIX BUOB, Pa3Iniaio-
MuXcA B KOHEYHOM c4YeTe TONBKO CBOWMH TeHOTHIIAMHU,
HAGMIOAIOTCS  XapaKTepHLe pasiuuds B CHOCOGHOCTA
K BEIpaGoTKe TaKoTl'o IOBEJeHNs; ¥ HACEKOMLIX, HApUMeD,
3Ta cIocOOHOCTH OOLIYHO HEBeIUKa, Torja KaK y JeIoBeKa
OHA OPOMHA.

Opmra u3 TpyaHOCcTell B o0bACHEHUN cIOCOGHOCTH HOBO-
posEIeHHOTO pebeHka K BhpaboTKe afalTalU# COCTOUT
B TOM, 970 PeHOTHI, OHpefedAOMuA ero BHUOBHE CBON-
ctBa, cojieprut oxosio 50 000 reHoB, KoTOpHE MOIIH GH
KOHTPONHAPOBATE  Mopdolorndeckue NPUBHAKH, TOI/A
KaK B TOJOBHOM MO3TYy pefeHKa HaXO[WTCA TPHMEPHO
10 000 000 000 meftpoHoOB, WoAJeKAUX DBTOMY KOHT-
podio (a YHCIO0 HEPBHBIX OKOWYaHUM, BO3MOIKHO,
B 10—100 pas Gonbme). flcHo, 4TO KOMIIEKT IeHOB He
MOKeT ONpeJellATh JIeTANu BCero KOMIUIEKTa HelpoHOB.
OueBuyHo, TeHOTUII OIpEfeIeT CPpABHNTEAbHO HeGoIbIIoe



Tpobaena pd]

yuciao GaKTOpoB, a 3aTeM B pe3yJbTaTe AKTMBHOTO JleicT-
BusA 5THX PaKTOPOB BLIpAGATHBACTCH KOODPAUHAIMA MEKIY
ropasjio GONbIDEM 4YHCIOM HeHPOHOB.

Taxaa QopMyIHpoBKA POJAU FeHOTHIA A HaC, IoMKa-
Iy, MOKA HocTATOYHA; ME BEepHEMCA K BTOMY BOIIPOCY
B § 18.6 (om ofcyxpmaerca maxme B § 14/6 «Bnemenms
B KuGepHETHRYY).

Oz parnuuenus
6 UCNONBBOBAHUU YNOMPEOAIEMBLX NONAINULL

1.10. Bo Beceit 3rtoil kHure A 6yAy NpUmepKUBATHCH
OIpefedeHHEX OCHOBHEIX IIPEJTION0KeHH I 0N pefleleHHEIX
METONYeCKUX HPUHIHIIOR.

f1 Gyny gepmatbes TouKM 3penus Guoisora. s mero
nauboiee BAXKHO To, YTo Bo3pacT 3emuut Golbme 2 MApI.
JeT M YTO eCTCCTBEHHHIA oTGOp Bece BpeMS HeNPEpPHIBHO
BO3REUCTBOBAJ HA ;KWBLIC OPTAHM3MH C MOMEHTA WX IOSRB-
nenusi. B peaynbraTe oHuM cef9ac BHICOKO CHOIUANH3W-
DPOBAHHEL B OTHOIIEHWUN CPEICTB NpuciocobneHua, W OTHEM
U3 9TUX CpefcTB HBUJIOCH pPAasBUTHe TONOBHOTO MO3Ia.
Ha nporsskennw Beedt 9Toil KHUMW Mosr GyeT paccMaTph-
BaThcA IpocTo KaR Oprax, BuipaGoTamHE® B Xolle 9Bo-
JIUM B RAYecTBe CheyUaiU3UpOsaniozo cpedcmea 04s
GUIHCUBAN U,

1.11. B cooTBeTcTBUHE ¢ 3TOi ToYKOW 3peHUA MH OyHeM
cYuTaTh, UTO HEPBHAM CHCTEMA, KAK W JHMBAA MaTepnd
BooOINe, B OCHOBE CBOeH cXofHA co BcaKoil fpyroit mMaTe-
pueii. IloaToMy MH He GyfeM TOBOPATb HU O KAKOM (KH3-
IEeHHOM» CBolicTBe WAM TeHEEHIWH M He GyJeM mpuGeratb
ug K raxomy «Deus ex machinan.

EpusctBennoe morryctaMoe o0bsacHeRNe MOBeeHUH 10~
Golt gacru cucTemn Oyjier B o6mielt dopme CBOIETHCA K TOMY,
UTo ee COOCTBEHHOE COCTOAHNE I YCNOBUA HEOCPENCTBEHHO
OKPYIKAKIIEH e ¢CPeLy IPUBENH, B COrNACHYU ¢ OORIHEIMEI
JaKOHAME NPUPOAH, K HAGNWAAeMOMY TOBENEHUIO.

1.12. Mu GymeM Ipujiep/KEBATBCA METONA «OIepaIyiis
kak pabouero mpuema; odToMy OYYT HCIONb3OBAHLL JIMIIE
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Te IpHMeHseMble B IICHXOJNoIHI HMOHATHS, AN KOTOPHX
cyliecTBYeT O0LeKTHBHLIA JKBUBAJCHT B HEKHBHIX CHCTe-
MaX, ¥ IpW 9TOM MH 0y/eM MMeTh B BHLY HCKIIOYHTEIBHO
O00BEKTABHELA CMBICA KA Oro MOHATAA. ITO CBA3AHO C Tpe-
GoBaHueM, ITo6L KaKToe WCIO0Jb30BAHHOE TIOHATHE OTHO-
CHJIOCH K TOMY, 9TO MOMKHO IIPOJIeMOHCTPHPOBATH 00beK-
TUBHHM MeTojioM. Llpu u3ydenun deloBeKa 3To TpeGoBanue
BaAEIET 38 cololl HeMMOBepHEIe TPYFRHOCTH, HAUMHAS ¢ TpaK-
Tmieckux W Komdasg ¢mrocopcknmu. Ho, nockoasry
B GOoXBIIMHCTBe clIydaeB peddb OyjeT ufTu o HabmomaemoM
TOBEICH UM JKUBOTHRX [ MAIIMH, cllel{iPIYecKue TPYIHOCTH
GyayT BOZHUKATH pEIKO.

1.13. Mui me Gymem npuGeraTh K KaKoMy-Tubo Teneoso-
rHYecKoMy 00'bsICHEHIIO HOBeeHHA H Beerya OyieM mpeirio-
narath, YTO MAIMMHA MU KUBOTHOE B W3BeCTHHIl MoMeHT
BefieT ceGA W3BEeCTHHM 0o0pasoM IIOToMY, YTO ee (UJHM ero)
dusHIeckas NpUpOLA He [OIYCKAET B 3TOT MOMEHT JipyTOTo
ofpasa feiictBua. Mm w©uxorna ue Gymem o0BACHATH
coBeplIeRNe KaKoTo-1uGo elicTBUA TeM, UTO HO3KE OHO
OKAJKOTCA IOJIe3HHM A KHBoTHOTo. JlGoe mmonobHoe
obbAcHenue, KOHEYHO, 3aBelo OH Hac B 3BAMKHYTHI KpYT:
Beflb HANIA IeIb B TOM U COCTOUT, 4To0B 0GBACHHTE HpO-
HCXO/JIeHIE II0BeMEHNA, KOTOpOE KayKeTCA TeleoNorH-
YeCKH HATIPARJIAEMBIM.

1.14. Kpome Toro, M1 GyfeM mpemmoaaraTh (3a MCRIIO-
deHHeM TeX cAyIaeB, UZie npaMo cKasamo oGpaTHoE), ITO
dyuROUoHATEHIE efUHNUNEI HEpBHOH CHCTeMEl U oKpY:Kao-
meil cpefpl BelyT cebf [eTepMUHHDOBAHHHIM 00pasoM.
Ilpu sToM 7 wMero B BHAY, 4YTO KaKAAA 9YaCTh, HAXO-
BACH B OIpeRedeHHOM COCTOAHNY U IOABEpTasich KeilcTBYIO
ONpefleNeHHNX BHemHuX @$aKrropor, 6ymer Bectm cebs
of(HUM ompefedeHHHM o0pasoM. (Taxoro poga perepMuHu-
pPOBaHHOCTD IIPOABIAIT, HAIpHMEp, pele U ApYyTHe
qacta Tenedormoii crammum.) Hykso 3aMeTHTh, 9T0 MH
He Tpe[noiaraeM IeTepMUHHDOBAHHOCTH CAMBIL dleMeH-
mapHyiz e[WHUI], TAK KAK 3To OyIyT aToMhl, IOBeJleHIe
KOTODHIX, KAK HM3BECTHO, ABJIAETCA B OCHOBHOM HeJeTep-
MUHVpPOBAHHKIM; MH OpHHAMAEM JWiIb, 9TO peaNbHO 3Ha-
YUMEle  eJUHULE JleTepMHHHpoBaHH., JlelicTBUTeNbHAA
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JyHKIHOHANbHAA elMHHIA (HAIpEMep, pele, HENpOH)
00BgHO IO CBOUM pa3MepaM ropasgo Ooabme aToma,
TaK 4TO 3/lech WMeIOT 3HAYeHWe JUIIb CpeHEe CBolicTRA
MHOTEX aTOMGB. JTH CpegHMe IOKasaTeqd YacTo BeLYT
cels leTepMUHUPOBAHHKIM 06pa30OM — K HUM-TO ¥ IpAMe-
HUMO Hallle Ipe/[IoJ0KeH e,

Bomnpoc o ToMm, cocTouT v HepBHAA cHcTeMa U3 gacTel
¢ MleTepMUHHUDPOBAHHEIM WIHM CTOXACTHICCKUM IMOBEIeHUeM,
ele He pemed. B aToif kuure Mur 6yjieM npefionaraTs, 410
X TWOBejicHUe AeTepMUHHPOBAHO. To, 9TO IroMoBHOE MOBT
cnocoben K fCHO BHIPAKEHHOMY /eTepMHAHUPOBAHHOMY
(YyHKIMOHNPOBAHUIO, [IOKASEIBANOCH TJIABHHEIM 06pasoM
UpOfABNEHAAMA WCKIwIdTenbHoll nmamatu. Hexoropnie u3
JI0KA3aTeIbCTB OCHOBAHKL HA ABJEHUAX THIHO3a W He HA-
CTONBKO ACHH [If WCTOIKOBAHNA, YTOOLI HpWBOIATH UX
speck. Opnako CrunHep B OMKITAX HA JKMBOTHHX IIOJYTHI
TOpa3uTelbHEE TAHHHE O TOM, 9T0 HePBHAA CHCTeMa (ecau
BHEIIHNE YCIOBUA MOI'YT OLITH TOTHO IOBTOPEHH) ¢Ioco0HA
K IOJHOCTBIO BOCHPOM3BOTUMOMY NoBefgenuto. Mcmonsaysn
pasIuYHOe NUIeBOe IORKpelaeHune, Cxunmep INIpUYYHI
20 momonuix rony6eil KIeBaTh IPOCBEYHBAIY0 KIABUIIY,
Korjja HA Hee IIPOENUPOBAIH CIOKHLIA CBeTOBOH y30p.
3ateM ronyGeil HepeHocUNd B IOMEIIEHNE, Toe OHM OOHYHO
JRMJIM, M HE UCIOJIb30BAMA HY B KAKMX NAJbHeHIINX dKCIe-
PUMEHTAX — OHHM CHYKWIN TOJABKO IIPOM3BOMUTEIAMIE.
VY neGonbiIux TPYIN BpeMs OT BpeMeHHU LPORBepsad CoXpa-
nenne BrpaGoTamHoll peannuu.

«[Ituny wopmuad B cnaGo OCBCINEHHOM YKCUIEPH-
MEHTAJBHOM ANNApATE NPHM OTCYTCTRHM KJIABHIIU
B TeYeHHE PANA HEH, B 33 5To BpeMs OM Ol OHATBHELe
peaknuy Ha aNfapar ucuedanu. B Henb McHnITARUA
NTUNY OoMeHmanyu B 3aTeMHeHHHH ammx. Tam 6rura
IIpOCBEUNBAINAA KIABWINA, HO €€ He OCBemAIH.
Huxaxux peaxnuii He Habmofaioch. Horma ke Ha
KIaBUIIY IpOeqUpoBATU CBETOBOH y3op, BCe IOA-
ONHTHEE IITHIH PearnpoBain GHCTPO U SHEPTAYHO. ..
IITuna ypapana Io KIaBUOle He IO3/{Hee IeM dYepes
[ABe CEKYHJH Iocle IOMABIEHHUA CBETOBOI'O y30pa,
KOTODHIl OHA He BHeNa IENHX 4 Toxa, M KIeBAJIA
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B TOYHOCTA TO MECTO, G KOTODEIM Ipeikfge ObLIO
CBA3AHO INIIEB0e TOJMKpeIIeHues.

Taxum o6pasom, TpefmonoKeHNe 0 XeTepMUHUPOBAH-
HOM TOBeleHUU JacTell He JuuieHo ocHoBaHui. Ho mam HerT
Ha00HOCTH OpefipemaTh 5ToT BOIPOC; KHUT'a IPeICTaBIsAeT
co00ll TOUKITKY PYKOBOACTBOBATBHCA NPEAIONOKEHUEM O
IeTepMUHUPOBAHHOCTH, K YeMy OB OHO HAC HU NPUBENO.
Korpga ono npuBemer & oueBugmnoil omubKke, TOrna u HaCTa-
HeT BpeMA YCOMHUTBCA B er0 NPaBUJIBHOCTH.

1.15. YTo6er ObITH MoCHef0BATEIBHBIME, MH J0KHE K
CHEeNaHHEM YiKe IpefliofioyKeHuAM Mo0aBUTH enle OgHO —
IpegmoloKeHUe O ToM, UYTO JelicTBUTeNbHOe penleHHe
Hameif mpobiaeMm (KaK U MONAaraeT aBTop) Mo3BOIUT
€037aTh WCKYCCTBEHHYI0 CHCTeMY, KOTOpas CMOMKET, 1o-
200HO RUBOMY MO3Ty, ofecmeudBaTh aNaNTHBHOE TOBeme-
aune. Taxum ob6pasom, ecau HacToAmAas paGoTa paspemiuT
upobiaemy, To oHa GymeT cofep:kaTh (XoTd GH B HeaBHOH
dopme) cmenuPuranuio AAA CO3MAHUA UCKYCCTBEHHOTO
M03Ta, CIIOCOGHOTO K CAMOKOOpPIAUHALKMY.

CosHaHWe TOT0, 9T0 HPEANOKEHHOe pemieHue JO0DKHO
OEITH IOJBEPTHYTO TaKoll mpoBepke, 00fKeT HAC K H3BECT-
HOIl fUCOMIINHEe IpH BBefeHHM HOBHX momATuil. B oco-
0eHHOCTH 5TO TOMOJKeT M30eXKaTh IOMMEHHl JefcTBUTeNb-
HOTO pelIeHNA YHCTO CJIOBECHEIM «00BACHeHHeM», M60
B NepcHeKTHBe 3amada OyaeT comepkaTh TpebGoBaHue
TMOCTPOUTh MAamuHy, CHOCOOHYI0 8bINOLHAMB TO, ITO MH
X0TUM 00BACHUTE.

Cosnanue

1.16. CornacHo cka3aHHOMY B NpefsAyIIEX Iaparpa-
dax, MH HUTe He Jo/LKHE OyJeM CCHIAThCH Ha CyObeK-
TUBHEIE I€MEHTH ONEITA; M A MOTY 3apaHee COOOMIUTE, YTO B
KHWUTe JelCTBUTeNEHO HeT TaKuX cchliok. CTporoe cobiio-
IeHne 00LEKTHBHOTO IOAXO0[Aa, BO3MOMKHO, WHOrHa Gynmer
‘pasjpaskaTh YHTATENs W Mo)KeT HABIeYh Ha MeHA o0BHU-
HeHWe B TOM, 9TO A UTHOPHPYI0 HEKOTOpHI CyIecTBeHHHIl
dpaxTop. HeckolbKo 06BACHUTENBHHNX CIOB MOMOTYT W30e-
ATh HeJ0pa3yMeHud,
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Ha npors:cuun Bcell KHATM HUYCTO HE TOBOPUTCS 0
CO3HAHWU U 0 CBA3AHHKEIX ¢ HAM CyOBEeKTHBHEIX 3JIeMeHTaX
mo ToR HpocToil IpHIUHE, YTO 5T HU PAly He HMCIHITHBAI
Heo0X0AUMOCT BBORUTH UX B HAIml aHAJM3. ITO He YIMBU-
TelbHO, TAK KAK KHWUTA KacaeTca AUMb OJHOr'0 U3 CBOICTB
M03Ta, NPUTOM TAaKOro CBolicTBa (cmocobmocTM ¥ Ha-
y9eHM0), KoTopoe, KaK [ABHO ys;ke NPUBHAHO, He HAXO-
IUTCA B 00A3aTelbIIOM 3aBUCUMOCTH OT Co3HAHUA. Bor
npuMep TaKoH He3aBUCHMOCTH. Ecau BeJocwIegucT XodeT
TMoBepHYTh HANEBo, OH IpeEifie Bcelo JAONKeH TOBEPHYTD
nepenHee Koleco Hanpago (MHAaUe OH yUajeT Ha I0BopoTe
mo, meficTBUeM HeHTpoOexKHON cunni). BeAruil ouwTHLIM
BeJNOCHIENUCT HelaeT BT0 ABMKEHUE P KAKIXOM IIOBOPOTE,
M TeM He MeHee MHOTHE BelOCHIIe[UCTHI, AajKe IOCIE TOrO
KaK OHM BHIIIOJHUIN 3T ABWKeHUE COTHE pas, COBEPIICHHO
He CO3HAKT, YTO OHU ero coBepmaiwT. OdUeBupHo, IpAMoe
ydacTue CosHAHUA He TpelyeTca [AAA  afauTHBHOTO
HaydeHuA.

TlomoOuoe nabaofenne, MOKa3kBalpNlee, 9TO0 CO3HAHUE
TpebyeTcA He Bcerja, He AaeT HaM NpaBa 3aKIWYUTH, YTO
COBHAHUA He CYIecTByeT. 9To NpAMO IPOTHBOPEYAT
nctude, 6o $aKkT CymecTBoBAHWS CO3HAHHS IAH HaM
npeskje Bcex gpyrux gaxros. Ecau g BIKy cTyn — ecnn
A CO3HAW, YTO BIKY ero,— To MeHA MO/KHO BIIOCJTel-
cTBMM YOefuTh ¢ MOMOIBI0 APYTHX AAHHHX, 9TO 9TO
BIedaTieHHe OI0 BH3BAHO BCero Mmb WTpOH ¢BeTa
i TeHU; MOKET OHTh, MeHA yracTes yOeguth, 9To 310 OBiI0
BO CHe MJH fajke YTO 3TO OHJIa TalMONMHALMA, HO HE
CYIIECTBYeT TaKAX J0BOXOB, KOTOpHE MOTIH Obi ybenuTh
MeHsg B TOM, 49TO CAMO CO3HAHIe MCIHTAHHOTO MHOH BIie-
vyaTaeHUs OLLIO OIIMOOYAEIM, T. e. 9T0 B JeACTBUTEIBHOCTH
s1 ero BoBce He MCHHTHBAX. Taxum ob6pa3oM, oco3HaHWE
¢BOETo JMYHOTO TepeKUBAHMSA IPeANICCTBYeT BCCM APYIMM
BujaM 3HAHUA.

Ecau manuunme cosHAaHUA — caMulil ¢ yHIaMeHTaIBHBIH
13 Bcex QaKToB, To MOoYeMY OH He MCHOJb3yeTcA B BToOM
koure? OTBeT, A Holaramo, COCTOUT B TOM, YTO HAYKa
HMeeT J[e10 — U MOKeT UMeTh Jigllo — TOABKO ¢ TeM, 9TO
OJIMH 9eOBeK B COCTOSHUM RPOJEMOHCMPUPOSAMb WIK
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dokasamp ppyromy. Haxum Om sapruM Hu Onulo cosHamue
nna ero obmagaTenms, MH elle He 3HAeM cIoco6a, ¢ 1Mo-
MOIbI0 KOTOPOTO OH MOT' OB IpOAEMOHCTPHPOBATH CBOE
Tmepe;KUBaHUe ApYroMy JUIy. A moKa Takoil ¢rocod, WIu
Kakoi-muGo ero SKBUBAJNeHT, He Oymer Haiimem, faxTn
C0o3HAHUA He MOTYT GRITh UCHOJAB30BAHH B HAYIHOM MeTo[e.

Il pobaena

1.17. Tenephb MH f0MHHH cHOpPMYIUPOBATE Tpobiemy.
Tlo3:xe, worga 6ynyT BupaboTaHu 0ollee TOYHBIE HOHATHSA,
MOKHO OygeT chopMydupoBaTh ee ¢ GONBmEN TOYHOCTHIO
(§ 5.14). .

Ha umpoTsa:keBnuM Bcero Hamero aHaxmsa wuHam Oyper
ymo0Ho HMeTh KaKYH-HUOYAL IpaKTUdecKyio Ipobaemy
B KadecTBe «THUIIOBO» HpoOIeMB, HA KOTOPOH MOKHO
OEITO OH KOHKpeTU3UpoBaTh 06Iue HoXomenusa. S BuGpan
cremyomyno npobiemy. Korga KoTeHoX BmepBHe TpulOIuU-
MaeTcA K OTHIO, er0 peaKnuM HeUupeficKa3yeMHl M 00HYHO
He COOTBeTCTBYIOT cutyauuu. OH MosKeT BOWTH 9yTh Ja
He B CaMHIA OTFoHL, MoMeT 3adrpHATH HAa HEro, MOKeT
TPOHYTE €ro. JallKoi, WHOIYA OH UmTaercd o0HIXaThL ero
AIN ToAKpajfeBaeTcA K HeMY, KakR R jgobwde. OpHako
mo3ate, CTAB B3POCJIHIM KOTOM, OH pearipyeT Ho-WHOMY.
On npudamxaercd R OTHIO M CAfUTCA B TAKOM MecTe, IHe
Or'oHb TpeeT ymepeHHo. Ecaum oromb ocraGeBaer, oH IpH-
mBuraercs 6amse. Ecnu magaet ropAdnit yrolex, o oTCKa-
knBaeT. Temeph ero moBefeHHMe [0 OTHOMEHW K OTHIO
«agantnsHEO». fI Mor 6m B3ATH B KadecTBE THIOBOH mpol-
JeMH KaKRoi-HUOYyxb SKCIepUMEHT, OIyOJIMKoBaHHLIR
TicKXoXorniecKoit mabGopaTopueii, Ho UpUBeNeHHHI TIpu-
Mep uMeeT psj IpeuMymecTB. OH XOpPomO U3BECTEH; €T0
0c00eHHOCTH XapaKTepHHE AXA 60JbHIOr0 KIACCA BAKHEIX
ABNEHU; U, HAKOHEI, 3/lech MOKHO HE 0MACATHCA, 9TO €Tro
COYTYT COMHUTEIBHEIM B pe3ylIbTaTe BHIABJIEHUS KaKoli-
HuOyAbh He3HAYUTEeXbHOH TeXHMYECKOH WOI'DEmrHOCTH.

Wrax, Hame ocHoBHOE IpeANOI0KEHIE COCTOUT B TOM,
UTO OPTaHH3M HMeeT (MeXaHWCTHYeCKYio» NPAPORY, UTQ
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OH COCTOUT M3 dacTell, 9To MoBefleHNE LEJOTO eCTh pe3yJiL-
TAT COBMECTHOIO JelicTBMA dYacTell, YTO OpPraHW3ME H3Me-
HAIOT CBoE ToBefeHMe Mof, BIUAHUEM HAyIeHUs U IPUTOM
TakuM 00pasoM, UTO UX HOBOe NMoBeJeHMe Jydme IpPHCHO-
cobleHo K okpyskalomeii ux cpefe, 9eM Iperxnee. Hama
npobxeMa COCTOUT B TOM, 9To0H, BO-TIepBHX, yCTAHOBUTD
HpUpPOAY U3MeHeHmii, IMpOABIMAIONINXCS KAK (HAYYEHUE),
I, BO-BTOPHX, BbIICHATh, HOYEMY TAaKA€ M3MEHEHHS
YAy4INalT aJanTaluio BCEI0 OpPranu3Ma,
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JUHAMMYECKRHUE CUCTEMBI

2.1. B ra. 1 MBI HEOHOE PATHO MOJb30BATUCH TOHATHAMEK
CHCTEMHI, JacTell B I[eqoM, HoBeeHUA CHCTEMEI i M3MeH eH i
B ee MoBeleHUN. JTO — OCHOBHEIE HOHATHA, U UM ClefyeT
HaTh HAAIeKAMMe oIpefeleHusd. TodHoe OMpejesieHe Ha
5TOM 3Talle MMeeT Beludaiimee 2HadeHue, TaK KaK BeAKas
HeACHOCTh 3/1eCh CHAKeTCd Ha BceM IOCHeTYIOIEM aHa-
In3e; a HOCKOJIBKY HAM IPeJICTOMT BCTYHUTH B 00IacCTh,
rie ¢u3NKa CONPUKACAETCH € IHCUX0JoTHelf, Iie ONHT
CToNeTHli TMoKa3ax GeCUduCIeHHBIe BO3MOKHOCTH IS BO3-
HUKHOBEHHA HYTAHHIH, ME JO/KHH OyJeM OpHCTYHATh
K flery ¢ 0coboif 0cTOpOKHOCTHIO.

To, 94To M3BeCTHAA OCTOPO/KHOCTH HeoOX0oauMa, JETKO
IOKa3aTh Ha npuMepe. ME HeoXHOKpPaTHO MONB30BAINCH
TMOHATHEM «M3MeHeHNe 0B ef[eHisay — CKajyKeM, KOTHA KoTe-
HOK HepecTaeT TPOTATh PACKAJNEHHEI YroJeK M HAIAHAET
n36eraTh conpruKocHOBeHMs ¢ HuM. OHAKO caM0 HoBeJeHTe
upefcTaBaseT coboll HocaefoBaTeJbHB! pAJ W3MCHEHHR
(HampuMep, ABIKEHUN JalB OT OFHONH TOYKM K JAPYToii).
MoxxeM Jm MH SCHO OTIAMYUTH U3MEHEHMS, COCTABISIONINE
HoBefeHNe, OT W3MeHendi, o6pas3youx mepexoyx oT
OJHOTO MoBegeHNA K Apyromy? IlmeHno takoro poga Bo-
HPOCH ToT4epKHUBAIOT HeoOXOMMMOCTh AICHOCTH W Hajek-
HOCTH OCHOB. (JTOT BOIIpOC paccMoTpeH Golee of6cToA-
TeJbHO Bo «BBemenuu 8 KubepHeTUKYY, 4. 1; KpaTKoe u3axo-
JKeHUe, JAHHOE B HACTOAIEH KHAre, OY/eT J{OCTATOYHHIM
JJA HAIWX Iedeli.)

M= HauHeM ¢ IpPEANONOMKEHNsT, YTO Hepes HaMu HeKas
JUHAMAIECKAsT CHCTEMA, T. . HE4TO TaKoe, 9TO MOMieT
U3MeHATECA ¢ TedeHHeM BpeMeHu. Mu xoTuM HcciemoBaTh



Jlunanunecrie cucmemu 3%

ee. Mu Oyiem HasuBarth ec «MammuHON», HO 9HTO CIOBO

HY;KHO HOHUMATh B CaMOM IIAPOKOM CMEICIe, 160 Ioxa

37leCh He MOoJpa3yMeBaeTcA HAKAKOT0 OIPAHUYCHMSI, KpoMe

TOr0, UYTQ CHCTeMa JOJ/KHA OHTL 00HeKTUBHOM.

2.2. TlockonbRy B fanHON IjiaBe HAC GyqyT Ooabme
UHTepecoBATh NPUHIMIE, HeKeIM NpaKkTHIecKas cTOPOHA,
MBI 3aiiMeMCA TTaBHEM 00pa3oM NOCTPOEHEEM MeTofla IIs
N3ydeHUss b5Toli HewsBecTHoil Mamupn. DBripaboraEHBIH
MeTof FoJKeH GyxeT yAoBJIeTBOPATH TpeGoBaduaM, BHITe-
KAjOIUM M3 aKCHoM, HajoskeHHEX B §§ 1.10—15:

1. MeTox momxern O6HTL TOYHO OIpegelNeH, W IPHTOM B
dopme pabodero mpuema (Popme omepanuii).

2. Or pomken OWTH (o Xpaiimeil Mepe B HNpPUHIKIE)
OfMHAK0BO IPUMeHHNM K UCCIef0BAHMIO BCeX MaTepHalb-
HHX ¢«MamiHy, ORYUIEBIEHHEIX ¢ HeoHyuieBJIeHHEIX.

3. Croco6 moxydenus mHGOpMALMU OT «MAIIUHBD [ OM/KEH
OBITH BIONHE 00BEKTUBHEIM (T. €. MOCTYHHBIM JJA IpH-
MeHeHuA BCeMH HCCIe[OBATeNAMU M JIA MeMOHCTPALUU
BceM HabmwopaTelxam).

4. WerounvroM wundopManuu [oMKHA CILYHUTH TOALKO
caMa «(MamuHa» — HUKAKOH Apyroil ucToYHUK He JOIy-
cRaeTcs.

PaspaGorannas HamMu d¢opMa 5Toro MeToga MoeT
HOKA3aThCA HPAKTUIECKOMY WCCJIEN0BATEN0 I'POMO3JKOM
1 yerynaomeid mno sPPexTHBHOCTH YiKe NpUMeHAEMEIM
MeTOofaM; BOo3MOKHO, 9To 8To w Tak. Ho mam MeTox He
paccauTaH HA TO, YTOOH KOHKYpPUpPOBATH C MHOTOYHCIEH-
HEIMU CHeHUMATBHHMYU MeTONAMM, YiKe HAmeJuuMy IpuMe-
neane. Taxue MeTopu o6HYHO TpHCHoCcOOJIEHE! K OIpeje-
JIeHHOMY KJIACCY AMHAMUYECKMX CHCTeM — HampuMep, K
DIeKTPOHHKEIM CXeMaM, KpeIcAM B naGMpHHTe, PACTBOPAM
pearupyoImmux BemecTB, aBTOMATUYECKUM peryJaToOpam,
cepedHo-NeroYAEIM mnpemnapatamM u T. . OcobeHHOCTB
IIpeIaraemMoro 3gech MeTOHA COCTOUT B TOM, 9TO OH JKoJIKeH
OBITH NPUMEHUM K YeMy YTOJIO; ero, TaK CKasaTh, CIeNua-
ansanuell KomxHa OHTL YHMBEPCAALHOCTD.
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Hepemennaa w cucmena

2.3. Bo «Bsenenuu B kubepHeTUKY», I'I. 2, IOKa3aHO,
KaKUM 00pa3omM MOKHO IOCTPOUTH OCHOBHYK TeOpHuIo,
He Tpuberag K aHajH3y cOCTOSHMHA (HmomoGHO ToMy KakK
MaTh MOeT pasAUYATL TPU BHpAKEHHA JHUNA CBOEro
peGeHKa M COOTBETCTBeHHO pearapoBaTh Ha HMX, He pas-
jlarag MX Ha TaKue 3JeMeHTH, KaK CTelleHL OTKPHITAA pPTa,
CTelleHb cCMOPIIHBAHYA Hoca U T. A.).B aToil kuure, oguaro,
Hac OyayT uWHTepecoBaTh TIIaBHHM 06pa3oM OTHOIIEHIA
MKy JacTAMH, U MO3TOMY MHE MPEAN0N0MKUM, 9To HabII0-
JaTelb NPUCTYIIaeT K PerucTPANMU ToBefeHUS OTAENBHEX
gacrelt mamuaH. C 3Toll menblo OH HIeHTHGUIUpPYET TO
WU MHOE YACTOo MoAXomamux nepeMennnx. Ilepemennas—
BTO UIMEDUMAS BEAUNUHA, KOmopas ¢ kaxouil Oawnulil
MOMERm uMmeem onpedeaenHoe wucienHoe sHavenue. Hampu-
Mep, MCCHeAYA CTAPUHHEE 9achl, MoyHO 6buio Or BHOpaTh
clefyloniiie IepeMeHHkie: YIoBoe OTKIOHeHHEe MafATHUKA
OT BepTHKANM; YIIAOBYI CKOPOCTE, ¢ KOTOPOiHl [ABMIKCTCH
MasATHHE; YII0Boe IOJO;KeHHe OIpeflelieHHONH INecTepHU,;
BHICOTY TOJOKeHUA TMpH; MOoKABAHIE MHHYTHOW CTpPENRU
Ha nudepbiaTe U, HaKoHell, ANUHY MaaTEMKA. Eciu Bos-
HUKHeT COMHEHHe, MOKHO JH TY WIH KHYK BeluduHy
OpPUHATH B KAYeCTBE «IepeMeHHoi», A GyAy monb3oBaThCsH
eMHCTBeHHEM KPUTepUeM — MO3KeT I oHA OHThH Hpep-
CTaBlieHa MOJNO:KeHWeM yKasaTells HA IIKajde Karoro-iudo
npubopa.

Bce Bennuumml, ucnmonbdyembie B $usnKe, XumMun, 6uo-
Joruu, Guanodoruu ¥ o6peRTUBHOI IICUXQXorUY, ABISIOTCA
nepeMeHHHMU B CMECIe JAaHHOTO HAMU ONpefelICHVA.
HaﬂPﬂMep, ToJIoyKeHne KOHeIHOCTH MOMHO YUCIAEHHO OIl-
pefeIuTh KOOPAVHATAMM, 4 JBUIKEHIEe ce MOJKeT BH3LIBATH
HepeMeNieHe CTpeJdKH Ha IKalle oNpefielienHoro Mpubopa.
Temmepatypa B TOM uau WHOIl ToUKe TawKe MOKeT OHITH
BHpaykeHa UYHCIOM H 3apeTMCTpPUpOBaHA B HoKasaTelaX
mKanu. J[laBienue, yrox, BJeKTpHIecKUil oTeHIUAT,
00beM, CKOpOCTh, KpYTAMUHA MOMEHT, cHUja, Macca, BAS-
KOCTh, BJaKHOCTH, IOBEePXHOCTHOE HATAMKEeHKE, OCMOTH-
Yeckoe AaBlieHVie, YHEeNLHHI Bec U Jlayke caMoe BpeMA —
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BCe TH BEJIYMHBL I OTPOMHOC MHOKECTBO APYIMX MOFKHO
olpeielaTh YUCAEHHO M OTMEYaTh HA IDKAJaX. JIIUHITOH
OpAMoO IOBOPUT 10 3ToMY HoBoAY: «Bech mMaTepual Todnoik
HAYKH COCTOMT U3 MOKA3AHUI CTPeNOK M APYTUX IMON0GHEIX
nokasaTedneit; ... Hakne 61 BeauunHE MBI (KAK MH BRpa-
yRaeMcs) HM «HAOMIORANH», JelicTBUTEIBHAA IIPOIEIypa
MOYTA Beerga B3aKAHYABAETCA perucTpamueil MoJoMeHus
Kaxoro-1uGo yKasaTexs Ha TpPAfYUpOBAHHON IMKale WIX
Ha ee YKBUBAJEHTE».

Bompoc o TpPaBOMEPHOCTH 3TOT0 OIPAHUYEHUS U
W3YIEHNY JKUBHX 00BEKTOB Gy/eT pacCMoOTpeH B clenyio-
meil riase.

HyxHO 0TMETUTH ellle OMUH BTOPOCTEIEHHHIA MOMEHT,
TaKk KaKk 98To moHamobutca B pganxbHeinumem. OTcyTerBue
gero-aubo TaKike BCerfa MOXKHO pefeTaBUTh B BUJe HoKa-
3aHUsA HA UIKaJe, pACCMATPHBAA ero MPOCTO KAK IPUCYT-
CTBHE B HYJNeBOIl CTeleHN. TaK, «HemoABIKHOCTE BOBAYXa»
MOJKHO PACCMATPHBATH KaK HYJIEBYIO CKOPOCTH BETpa, «TeM-
HOTY» — Kak cBeT cuxoii 0 cBeueil, a BBegenue JeKapcr-
BeHHOTro BelMecTBAa MOYKHO IIpeICTaBUTH, YKasaB, 4To
KOHIEHTPANUsA ero B TKAHAX MONHAJACH BHUIE ee 00RIHOI
BeJauYnHH, paBHoit 0%.

2.4, Hy)xH0 UMeTh B BULY, YTO 6CAKAA PEAAbHAR (M-
ULUHAY TAPAKMEpUYemcss GECKOHEUHHIM “UCLOM NEPeMEH-
HbIZ, U3 KOTOPHX NOYTH Bce, 32 MCKIIOIEHUEM HEMHOIWX,
0 Heo6X0AUMOCTY IPUXOAUTCH UIHOPHpOBaTh. Hampuuep,
ecayu OH ME M3yYaJu 3aBMCHMOCTH IIepHoAa KojdebaHUA 0T
JUIMHH MAaATHUKA, To HAC UHTEPecoBajo GH YII0oBOE OTKIO-
HeHHe ero B pasHHeEe MOMEHTH BpeMeHM, HO MH 9acTo
UTHO pUpOBadH OB XUMHUYECKUHA COCTAB AUCKA, 0TPAKaTelb-
HY10 CHOCOGHOCTH €ro IOBEPXHOCTH, BIEKTPONPOBOJHOCTH
CTepIKH#A, YIGILHHI Bec JUCKa, ero gopmy, cTemeHb cTa-
peHuA CIIaBa, U3 KOTOPOI'0 OH M3roTOBJEH, CTeIleHb
3arpAsHenus ero OakTepuAmu u T. n. Choucok Hecymect-
BeHHBIX CBOMCTB MOKHO OHIO OBl yBequMuuBaTh OecKo-
neuro. CTaxkuBasch ¢ aTUM 0eCKOHETHLIM YHCJIOM IepeMeH-
OBIX, BKCIEPUMEHTATOP KONKeH BHOpATh AJMSA MCCIENoBa-
1A KOHeTIHoe WX YHCTO0. TaK OH, KOHEYHO, ¥ IMOCTyHaeT —
JPYIMMH CIOBAMM, OH paccMaTpuBaeT abCTparipoBaHHEYI
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cucremy. Hampumep, mis ofioro u3 CBUMX BKCIEPUMEHTOB
Tlasios cocraBum ciegyloIlyl TaGIHIY:

BrileIcHne CIIOHEL
3a 30 cexr, uynedno
Kanean

Bpewmst, PaccTosHue BTOPHY- PaajpasxacMutit
Mun HOlf KATYINKH, cm Y9aCTOK LOKK

Tem camMuM oH BHIOpAZ HepeMeHHEe (BpeMsi U TpU ApyTue),
KOTOpPHE TPefCcTOAN0 ONUpefeluTh. 3aKoHIUB BTOT OIHIT,
OH BIIOCIENCTBHM COCTABWJI ApYrue TAOmumL, rie OBLId
JMobaBleHE HOBHE IepeMeHHEIe UV OBIIM ONYWIEHH IIpesK-
Hie. JTM HOBHE CoYeTaHUA NpencTaBianu coboll HoBHIE
CHCTEMH.

2.5. lockonbKy BeAKas peanbHAA «<MammuHa» MMeeT Gec-
KOHeYHoe TUCJIo MepeMeHHHX, M3 KOTOPHX pasHLie HAOIo-
JaTenn (¢ pasINYHBIMU IENAMU) MOTYT, HCXOHA U3 CBOMX
coobpaskeENit, JelaTh OeCKOHEYHOE YHCIO PASIUIHHIX
BrOOpPOB, cHagYalla Mo/KeH OHTL JiaH HabmiofaTendb (WiId
SRCIEPUMEHTATOD); TOTNA CUCTEeMYMOKHO oIpefesnTh Kak
4100YI0 COBOKYNHOCMb NEPEMEHHbLIL, KOTOpHe OH BHOWpaeT
73 4UClIa HepeMeHHLX, CBOMCTBEeHHEIX pealbHOM «MamuHey.
Taxum o6pasom, 3TOT CIMCOK, COCTABIeHHHI HabIOKa-
TeJeM, COBEPIIEHHO OTIMYeH OT KOMIUIEKCA CBOMCTSB
peanbHOll «Mamunsly. B 3Toli KHure Mm Bcerga Oypem mo-
HEMATE HOJ «cUCTeMoil» TaKyl aGCTpaKTHYo, a He peasb-
HYIO «MAIIHHYY.

Cpemu BoOpaHHHX IepeMeHHHX HoITH Bcerga Oyner
«BpeMs», NOBTOMY MO;KHO OHIJIO OB [(yMaTh, 9TO 3Ta Iepe-
MeHHAA TOMKHA GHTH BRIOYEHA B CIHCOK, ONpefenaoinuil
cucremy. OflHAKO ponb BpeMeHU B JaHmHOoU Teopuu QyH-
HRAMEHTAILHO OTHUYAeTCs OT POJNM BCeX APYTHX IepeMeH-
HHX. (I9T0 oTIMYME ACHEe BCETo BUAHO U3 KAHOHUYECKUX
ypaeHeHuit, npusegennsx B § 19.19.) Ounr moxasax, dto
ynoOHee pasgenurb Ha6op TepeMeHHHX HA «CHCTEMY)»
u «spemss». TaxmuM o6pa3oM, BpeMs He clefyeT BKINOYATbH
B 9KCJI0 IepeMeHHRIX cycTemul. Hanpuep, B npusepennos
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BBiIE Tabaul(e «CUCTEMY» RO OnpPedeAeHUI0 COCTABIAIT
TpH HepeMeHHEIe, BHIIHCAHHLIE CHDABA.

2.6. CocTosRYE CHCTEMH B JAHHLIH MOMEHT — BTO Ha60p
qUCTeHHHIX 3HA9eHUil ee TIEpeMEHHEIX B 3TOT MOMEHT.

Hampumep, cucrema u3 6 mepeMeHHHX, aHANOTUYHAA
yuomsanyToil B § 2.3, Moriaa 6k B KaKkol-To MOMeHT MMeTh
coctoanue:—4°, 0,3 padjcex, 128°, 52 cm, 42,8 mun,
88,4 cm.

JBa cocToAHMA 0UHAKOBHE TOTMA M TOABKO TOrHA, KOTHA
00a YUMCIEHHHX 3HAYEHWA B Ka’KMOWl mape paBHBE MEXAY
co00fl ¥ Korjga Bo BCeX UApax WMeeT MecTO pAaBEHCTBO.

Memod ,omepavuit’ ( pabouudi npuen)

2.7. Korga nepemenntie BHOpPaHH, MH JOJKHH Ipef-
HOJ0KMTh, 9TO perucTpupyomuii npuéop NMpucoefuHEeH U
3KCOEepUMeHTATOD roTOB HadaTh HabmiopeHue. Temephb cie-
ayeT yscHUTB cefe, 4TO MBI IpefNoiaraeM OTHOCUTEILHO
ero BO3MOMKHOCTEH KOHTPONUPOBATH CHCTEMY.

Ha nporaskenun Bceil KHUrY MH GymeM paccMaTpHBATH
TOJIBKO TaKo#l clydait, B KOTOpOM BKcIepMMeHTaTOp UMeeT
JOCTYII KO BCeM COCTOSHMAM cucreMbi. llpepmonaraercs,
49T0 0H MOMKeT KOHTPOJMPOBATH o0y IepeMeHHYIO 110
CBOEMY YCMOTpPEHUI0, T. €. MOKET 3acTaBUTh Moyl mepe-
MEHHYI0 HPHHATH ni06oe IPOoM3BolbHOE 3HAYeHUe B M1000i
HOpOU3BOJIbHO BHIOpAHHHI MOMEHT BpeMeHU. OTOT MOCTyNaT
HUYero He TOBOPUT 0 METOAAX; OH TPeGyeT JUIIb TOY0, YTOOH
MOMKHO OHIO NMOJNYIUTH OMpefeleHHLe KOHEUHBE Pesyib-
TaTH. B GonbmmncTBe ciyuaeB cpemcTBa AJdA BTOH IeIM
JlocTaToyHo odYeBHEHK. Bosbmem mpumep u3§ 2.3; mpous-
BONBHOE YIIA0BOoe OTHJIOHEHWE MAATHUKA MOMKHO CO3/IaTh
» 21060e BpeMsa IIp AMBIM er'o TlepeMelienyeM; IPo3B 0N bHEIIA
YTI0BOM MOMEHT MOIKHO CooGmMTH B ni0Goe BpeMs IpH
HOMOIIY HAJJIKAMEI0 TOMYKA; TIeCTePHIO MOMKHO BHBECTH
U3 3anemieHud U IIOBEPHYTH, I'MpPI0 NOXHATH, CTPEIRY
liepeBecTy, a AUCK MASITHURA OIYCTUTD.

TloBTopHO KOHTpOMMpPYA cHcTeMy B pa3Hbie MOMEHTH
I peMeHY, BKCIePUMEHTATOp MOKET 3aCTaBUTh INePeMeHHYI0
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TIOCTe0BATCIbHO PHENMATE 1000l 3alaHHLIil pAjl sHaye-
uoii. Taxum o6pasoM, Ham IoCTYNAT HORpasyMeBaer, 9To
N100y10 TepeMeHHYI0 MOMKHO 3acTaBUTh U3MEHATHCH 3apa-
Hee 3a/[aHHLIM 06pasoM. .

Hexorophie cucTeMn HaM He IOJIBJACTHH —HAaNpuMep,
acTpOHOMHYECKNe, MEeTeopoJorndecKne M Te GN0JoTAYECKEE
CHCTeMbI, KOTOpHE AOCTYIHH JJA HaONOfeHUA, HO He JJiA
sKcnepuMenTa. OfHAaKo IPUHYJIATENLHLEe H3MEHEHHA He
ABIAIOTCA NPAHIWINATBHO HeoOXOMMMBIMH: SKCIlepuMen-
TATOP IPOCTO JKAeT BO3HUKHOBEHHA jKelaeMoro Habopa
BelINUUH B XOf{6 €CTeCTBEHHKX W3MeHeHHH CHCTeMH U IpH-
HUMaeT ®TOT MOMEHT 3a HCXOAHLI MOMEHT BpeMeHHN.
Hanpumep, o He MoKeT BMB3BATL TpoO3y, HO MOMCT
Ha0moaTh, Kaxk HAa Hee pearupyoT JIacToYKH, ecln
JIPOCTO NMOJZOKAeT, IOKA I'po3a He HauHeTcA «caMa coboil»
(«cmonTanHOY). ‘

Ipenmonoxum Taxske (3a WCKIOYEHUeM CHENEAIBHO
OroBOPEHHHX CJy4aeB), YTO DKCHOPUMEHTATOP MOKET IOJi-
HOCTLIO KOHTPOJMMpOBAaTh H Te NepeMeHHLe, KOTOpHe He
BXOJIAT B CHCTeMY, HO OKa3HBajOT Ha Hee BiusaHme. Ha-
npuMep, B ONKITe, K KOTOPOMY 0THOCHTCA Tabamna, mpuBe-
nennas Ha cTp. 40, IlaBIoB MOr KOHTPONMPOBATL He
TONDbKO YHOMAHYTHE B Hell lepeMeHHEle, HO X MHOTHe JIpy-
rie, KOTOpHe MOITH BIUAThL HA MNoBeAeHUe CHCTeMH,—
CKaxieM, BCIBUIKA CBeTa, 3aIlaXM, & TAKXKe IIYMLl, KoTophie
MOTJIH OB TPOHUKHYTH U3BHe.

Ilpeamononienne o MOIHOM KOHTpONE CHEJAHO IIOTOMY,
9T0 0HO, KAK MBl YBUAUM Io37Ke (¥ Kak OLIIO MOKa3aHO
Bo «BBeenunm B wubepHETHKY»), [03BOIAET NOCTPOUTDH
AICHYI0, IIPOCTYI0 ¥ HoclieloBaTelbHy0 Teopuio. Horma M
paccMaTpuBaeM (ollee peasibHEIe CHTyallWil, B KOTOpHX He
BCe COCTOAHMSA JOCTYIHH A HAGMoeHNA WM He Bce Ie-
peMeHHLIe TOAAAITCA KOHTPONI, TeopUU IONYFAI0TCA
3ANYTAHAKMY U YCIOKHEHHHIMY, HeIIPNrofHFIMHI B Ka4ecT-
Be ocroesl. Bee i Gosee CIo/KHEIG BAPUAHTE MOTYT OLITH
BHBeNeHH W3 OCHOBHoll TeopH¥ IIyTeM BBEREHUA OCIOM-
HAIOMUX YCIOBHIA, ¥ MK UX HoKa He §yjgeM paccMaTpuBaTh-

2.8. IlepBrynHas onepanus, U3BICKAOMAA U3 (MAITUHED
HOBHIE CBe[eHHs, COCTOMT B CJef[yiolleM. JKCHepHMeHTa~
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TOpP, HCIIONDB3YA CBOU BO3SMOMHOCTH KOHTPOJIA, yCcTaHaBJIU-
paeT (BuOUpaeT AWM CO3JlaeT) oUpefeleHHOe COCTOSHUE
B cucreMe. OH TaKKe ycTaHaBauUBaeT (BRHOWpaeT HIH Co-
3laeT) ycIOBUA OKpy:amomeH cucreMy cpefpl. 3areM oH
BEDKHACT, MOKA HCcTe4YeT OfHA e[UHUIA BPEMEeHW, W Ha-
OmofaeT, B KaKoe COCTOAHNE NPUXORUT CHUCTEMa B CUIY
cBoeit coOcTpennoit gumamMmyeckoil upmponm. Jlpyrumu
cIOBaMM, OH HalOIiofaeT mepexox U3 OIpeReleHHOTo Co-
CTOAHMA IIpU onpe/ieICHHBIX yciloBuUAX.

OO6HUHO BKCIepUMEHTaTOpY HY/HO 3HATb IIepeXofiul
U3 MHOTMX COCTOAHWH Hpu MHOTHX yoaoBuaXx. B asTom
cIyuiae oH HepeAKo cOeperaeT BpeMda, HaOaofasd mHemu
TOCTel0BATEILHKX IepexofloB; YCTaHOBUB, UTo mocle A
ciaenyeT B, oH mpocTo CMOTpPUT, YTo Ipou3oifeT mainbie,
1 TaruM o0pa3oM y3HaeT o AalIbHelmeM H3MeHeHUN COCTOA-
HAA U T. [.

Oupepenenne MepBUYHOM ollepaiuyl IMyTeM TAKOTO OIU-
CAHUA MOMKET IMOKA3ATHCHA TPOU3BOIBHHIM M HeecTeCTBeH-
HEIM; HO, B CYII[HOCTH, 3]{6Ch OIIUCAHO TOIBKO TO, IT0 J{eaeT
ROKIWH DKCIePUMEHTATOD, UCCIERYA HeM3BeCTHY JMHA-
Mudeckyo cucremy. IlpuBefieM HeckKoNbKO mpuUMepoB.

B xumudeckoil guHAMHKe NEPeMEHHHEIMH YACTO CIYIKAT
KOHIeHTpanay BemiecTB. BemecTsa, B3ATie B BHOpaHHKX
KOHIEHTPANUAX, IPUBOAAT BO BBAUMHHII KOHTAKT ¥ ¢
OIIpe/leJICHHOT0 MOMEHTa II03BOJAIT UM B3aI/IMOIKeI‘;ICTBO"
3aTh B YCIOBHUAX IOCTOAHHOH TeMmepaTypnl. OJKciepi-
MEHTaTop OTMedaeT M3MEHeHHME KOHLeHTpAIWi ¢ TedeHHeM
BpeMeHH.

B MexanudeckoM 3KCHepIMeHTe B Ka¥eCTBe epeMeHHH X
MOTYT OKITDL B3ATH TOJNOMEHHA U KoJAMUeCTBA [BWAeHUA
HEeKOTOpHX Tel. B ompepielleRHoe BpeMA TexaM, HaXOfA-
IUMCA B 3a[AAHHHX WONOKEHUAX, Coo0mMAaroT JBUKeHWe
¢ 3afaHHBIMA CKOPOCTAMH U II03BOJAIT MM B3auMopeiicr-
BOBATH. OKCIEPHMEHTATOpP pErucTpUpyeT MBMEHEeHUs CKo-
pocTeil U TONOKeHUi ¢ TeueHneM BpeMeHH.

IIpy u3ydeHUH uUpoBeficHUA TelIa TepeMEeHHEIMY Ciy-
»aT TeMIepaTyps B pasIMIHKIX yJYacTKAX HATperoro
TeHa. JKCIepUMEeHTaTOp Co3/jaeT 3aJlaHHoe paciipejiereHue
TeMnepaTyp u, moxnep:RiuBasg TeMHepaTypy onpeﬂeneﬂﬂmx
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VUACTKOB HA TMOCTOAHHOM YpoBHe, Halmwopaer moclefyio-
IMye E3MCHEHWA €@ B IPYTUX YIacTKAX.

B ¢usuomorun B kKadecTBe TlepeMeHHBIX MOTYT OLITH
BHOpaHH: HacToTa COKpalleHU# cepAna, MHTEHCUBHOCTD
pasjpaskeHu A SKCTPAKAPAUAILHEIX HepBOB, KOHIEHTpanya
afipeHanyHa ¥ ApYTUX MefYaTOpPOB B KpoBHU U T. ji. VIHTen-
CUBHOCTH pa3j[pasKeHusi Bce BpeMsA HAXOJHTCA IO KOHT-
poJieM BKCIlepHMeHTaTopa. BIiosie BeposATHo, 9To BHAYAIe
ee GYAyT Nep:KaTh HA HYJEBOM YpOBHe, a 3aTeM yBeJIHyar.
C ompefeneHHOr0 MOMEHTA HAUHYT PErUCTPHPOBATH H3Me-
HeHHA NepeMeHHHIX.

B skcmepuMeHTANbHON NMCUXOJIOTMM IepeMeHHEIMH MO-
ryT OHTBb «4ucio omuboK, CHEeNAHHHX KpHCoil Bo BpeMma
ONEITa ¢ JaGUPHHTOMY, ¥ (KOIMIECTBO YAATEHHOTO BEImecT-
Ba KoOpH Ooxpmux moaymapmiiy. Bropasa mepemennas Bce
BpeMAa HAaXoAHUTCA noJfi KOHTpOJeM 3chepnmeHTaT0pa.
OKCHepUMEHTATOp NpUCTYnaeT K ONKTY M Habiioxaer, Kak
M3MeHSETCs ¢ TeUeHHeM BpeMeHU IepBasg IlepeMeHHas,
Xorpa BTOpadA coxpa}mel‘ IOCTOAHKYIO BeIUYNHY WHIUN
IOJBEPTaeTCs ONpEJIeJeHHEIM M3MEHEHUAM. '

2.9. Taroe noppobGHoe oIHCaHue TOTO, 9TO MOKET flelIaTh
7 HaOIopaTh DKCIEpUMEHTaTop, MoTpeGoBaloch IMOTOMY,
910 HaM (Kak GymeT BUHO U3 HOCHERYIOMUX INIaB) FOIKHEL
OHITL COBEPIIEHHO SICHH UCMOYHUKU SHAHUL IKCNepUMeH-
mamopa.

OO6nuno, KOTHA HMccllefoBaTelhb M3yyaeT MAmMHY, OH
IMMPOKO UCIOAB3YeT 3HAHNE, «3AMMCTBOBAHHOEY U3 TPOMI-
noro onmta. Horja oH BUUT fBe CHeNJIeHHHE IIeCTEpHY,
OH 3HAaeT, 94T0 oHH He OyAyT Bpamarbca He3aBUCHMO JPYT
0T Jpyra, eclu jaKe OH He BUJHAT HUX [eHCTBHTEILHO
Bpamapmumacs. VcTouHUK 3Toro BHAHUA — TPONMIHI
ONEIT, B KOTOPOM H3YHaJIWCh M HeIOCPe[CTBEHHO Halbilio-
naauch B3AEMOOTHOMEHEsS TOROOHHX jke Hap 3y0uUaTHX
Kodiec. Takoe BaMMCTBOBAHHOE BHAHUE, pa3yMmeeTcs, 4pes-
BHYANHO WOJE3HO, U KXW ONHTHHE dKCHePHMEHTATOP
UCHOIb3yeT OrPOMHHBII 3aMac ero B KayKAOM dKCIepHMEeHTe.
Tem He MeHee 0HO JOIIKHO OHTHh HCKIIYeHOo M3 Iioboro
$yHIAMeHTANBLHOrO MeTolla XOTA Ol ImOTOMY, YTO OHO He
BIIOJIHE NOCTOBEPHO: MHOrAA NPOUCXONAT HEOKMNAHHOCTH.
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EpuncrBeHnbii NyTh K JNOCTOBEPHOMY B3HAHWIO COOTHOIIE-
HNA MeXKAY 9YacTAMH HOBoli MAMIMHEL COCTOUT B IPAMOM
ICCIEOBAHUY 3TOr0 COOTHOILCHMA.

2.10. Xora oTAenbHas NepBUYHAA ONEPANUA MAeT, Mo-
BHJUMOMY, Mallo HHPopManuM, cCUIA IperaTaeMoro MeTojla
COCTOUT B TOM, 9TO BKCIIEpUMEHTATOP MOMET MoBTOPATH ee
B W3MEHEHHOH (opMe M ycTaHABINBATL CBA3b PABIUIHEX
peaknuil ¢ pasHEMHE BrpousmeHenusmu. Hanpumep, mocie
Of{HOH NepBUYHOI oTlepaliyyl CAefYIOmAasn MOKeT OKTH BUFO-
U3MeHEeHA OfHIM U3 TpeX cloco0oB: MOKHO WU3MEHHTDH
CHCTeMy IyTeM BKJIOYEHHA HOBHX NEPEMEHHHX UIH
UCKIWYeHNA IPEHHUX; MOMKHO W3MEHHThL . HavallbHOE
COCTOSHME; WM, HAKOHEI[, MOYKHO U3MEHUTDL OKpYAKAalomue
ycnoeua. CucreMaTHYeCKH UCIONE3Y S 9TH BApHATAA B pas-
HHX COYeTAHMAX ¥ TpYNNUPOBKAX, MOKHO CBf3HBAaTh
MeXELy co0ofl pasnUUHEC peaklyy ¥ YCTAaHABAMNBATH Te
UIW WHEE 3aBUCUMOCTH.

Ilyrem panpmefimero IUIAHOMEpPHOTO BapbUPOBAHUA
MOKHO HAXORUTH B3aUMOOTHOINEHNA 3THX 3aBUCHUMOCTEIl
U yCTaHaBJIMBATHh BABUCUMOCTH BTOpPOro (CJIEYIOMero)
MopA7KA U T. 1. Taxum cmoco0oM MoMKHO U3BIEKATh U3
«MaImuHsy Bee Gotdee u Gotee ciomnyn uHPopManmio o ee
BHyTpeHHell opranmsamui.

OcHOBHOe B 2TOM MeTo[e COCTOMT B TOM, UTO Iepexof
SIBIACTCA 9HCTO OOBCKTMBHEIM U JOCTYIHBIM JRJA JeMOH-
crpanuy  ¢axroM. OcHoBHBasg Bce HAmHM [falbHefmue
HOHATUA HA CBOMCTBAX NepeXoJioB, MBI Mo3KeM OHTH yBe-
peHH, uro u GoJlee CIOHble IpeJCTAaBIEHIA COep:KaT
JMMB  o0BbeKTHBHEE ¥ AOCTYNHHE [JiA [1eMOHCTpamuu
KOMTIOHEeHTH. Bce Hamm moHATAA OYJyT B KOHEYHOM CyeTe
oUpefielieHH B NOHATHAX 3T0T0 MeTona. Hampumep, «cpenar
onpesieliena Takum obpasom B § 3.8, «amamramusmy —
B § 5.3, a «pasgpaxareasy — B § 6.5. Ecuu xaxoe-mu6o
OIlpefelieAMe IpolyMieHo, TO TOJBKO 10 HeFocMoTpy, u60
si ToJarap, 4ro TaKad IpoHexypa Mo3BolAeT JAThL BCeM
HAUM NOHATHAM O0BEeKTUBHOe OUpefelieHYe.
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dasgoeoe npocMmparHemeso u noaie

2.11. YacTo skcmepuMeHTaToOp, KOHTpoIUPYA BHeMHUE
yCiIoBHA, H03BOJNAET CUCTEMe NEpPeXofdTh 0T COCTOSHUA K
COCTOSHMIO, He PEePHIBAS BTOro MpPoIecca, Tak 94To ecId OH
BHAYAJIe NpHuBeJ ee B cocrosnue A U oHa nepemJia B COCTOA-
H¥e B, To oH mo3BoJisfer eil 3aTeM mepexoxuTth of B k C,
orC xD wur. n.

» M i

m —-———l———l——-

B

Bpemss ——m=

w

®durr. 1. Xon cobutHil B OIHTE ¢ YCJIOBHHIM
pednexcom y osnu (mo Jlmppeny ¢ corp.).

K neBoit nepennell KOHEYHOCTA OPUKPEIJIEH BJIEKTPON, HOSBOJAIIMIA IPOu3BO=-

HUTh BJICKTpAYECKA yaap. I — MOJIOMCHME JIEBOH mepenHein cronkr; JI — nbi-

XaTeJlbHEIE ABMHEHUA OBIBI, JII — BKJIIOYEHUE YCHOBHOI'O PasBparKUTENA, KO-

TOPHIM CIYHUJI 3BYK 3yMMepa (r[on'se(m A);B .gV — MOMEHT 3JIEKTPUYECKOro yja-
pa (mux B).

- @opma, UIHU, MHAYE TOBOpPS, JHHASA HOBEJEHHMA, Ollpe-
4

menserca nocaedosamesbHOCMbl0 COCMOAHUL U 8PEMEHHBIMU
urmepsasamu Mmexwcdy numi. IlepBoe cocrosnmme B TOM
WY UHOM NUHUY moBefleHUs ME Gynem HasKBaTh HAYAJE-
HBbIM CcocTosuueM. [[Be JMANA TMOBeleHAs UXCHTUUHH, €CJIH
HOTAPHO PAaBHH BCE COOTBETCTBYIONIYME COCTOSHHUA ¥ ecld
TOHAPHO pPABHH BCe COOTBETCTBYIONMMe BpeMEHHKI® HH-
TepPBAJIEL.
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212, Jlnnmo HoBeleHINT MOAHO perHCTPHpPOBAThH pas-
JUYHLIME CllocobaMil.

IIpumep rpagudeckoro MeToja 3amucu HpUBEJEH Ha
¢ur. 1. YeThpe mepeMenHHe COCTAaBIA0T, N0 OUpefeie-
HU0, HCCIeAiyeMyio cucTemy. UeTnpe BeIWdIMHK, UBMEpeH-
Ible OFHOBpPEMEHHO B HeKOTOPHI MOMEHT BpeMeHH, olpeje-
AA0T cocrosuue. IlocaenoBaTeNbHOCTh COCTORHUMA, pas-
AEIEHHKX COOTBETCTRYIONIUMU BpeMeHHKMY MHTePBAJIaMH,
ofpasyer u olippejeider JWHH© UOBeeHUn. JeTupe
3aIMCAHHLE KpUBLE ONpEReNAIOT OfHY JINHUI0 NoBefe-
HUA.

VHorma nuHUI0 NOBefeHUs MOSKHO OMpPEJeIATEh B MOHs-
THAX BIeMEHTAPHLX MaTemaTwdeckux ¢ynxnui. Taxas
npocToTa yfiobHua, KOTNA OHA BCTpedaeTcs, Ho HA MpaKTHKe
aTo OniBaeT pee, YeM MOMKHO Omumo Ol TpejpHolarath
11a OCHOBAHUM 3HAKOMCTBA C DIIEMEHTAPHOK MaTeMaTHKOIl.
B Gmonormu sTo penkmii ciayuai.

Hpyras ¢opma samucu — Tabauynaa ¢dopMma, TpHEMep
KoTopo#l mpepcrasiusier Taba. 1. Kamauwii ctonGen omnuce-
BaeT OJ{HO COCTOSHUE; BCA TaGINUNA OUMCHBACT OFHY JUHUIO
noBeneHud (Apyrae TaOA@IE MOryT OUNHCHBATH Godbnee

TABJIHUIOA 1{

Hamenenusn cocmasa Col6OPOMKEN KPOGU NOCAE BECREHUN
TAOPUCMOLO AMMOHUI

w — Beawgwna pH; z — ofmee copep:xanne OCHOBAHMIA,

¥ — KOHLPHTpauuA XNIOpHAa; Z — KOnmenTpamusa 6urap6onara
(nocnemude TPU BENUYUHH B MIKE[a)

3davcHHA NepeMeNHBIX 00 MCTEUeHEH DAaSITMYHLIX
1IPOMEHYTHOB BPeMEHU
JlepeMeHHEAST

0 uac 1 wac 8 uac 6 uac
w 7,35 7,26 7,28 7,29

z 156,7 154,6 154,1 151,5

v 110,3 118,7 118,3 118.5

z 22,2 15,3 15,0 14,6
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gaucno Jaupuil moBefeHusn). CocToslne B MOMEHT BpeMeHU
0 uwac — HavaidbHOe COCTOAHUe.

Tabauanan ¢opma obnamaeT OXHUM O0UYCHB BaKHHEIM
OpeNMYIIeCTBOM: OHA COJeP/KHUT TONDLKo (AKTH ¥ HHYero
Gonbme. MaremaTHdeckne ¢opMBI YACTO MOACKA3LIBAIOT
CHHIMKOM MHOTOE: CO3[al0T IpefcTaBileHude O HeNpepHB-
HOCTHU, KOTopas He MOKA3aHA, 0 (UKTUBHHIX BeJNUMHAX
MEXAY MOMEHTaM# HaCIIONeHUH, O TOYHOCTH, KOTOpOi

y
s A
B
¢

5—.

D

| 1
0 5 7

®ur. 2. I'padudeckoe usobpaskenue NMoBeleHUA
CUCTEMH U3 ABYX IlepeMeHHHX.

Momer u He OnTh. TaM, Iie HeT 0COOHX OTOBOPOK, MK
OyfeM IipefmosaraThb, 4To Bce INHUM IOBefeHHs IepBo-
HAaYaJbHO perucTpupyiorca B rabmuunoil gopme.

2.13. TloBenenue cumcTeMBH MOKHO IPECTABUTH TaKKe
B (paszoBoM mpoctpancrse. C IoMombio 3TOT0 MeTofa Jerko
AOKA3BBAIOTCA MHOTHE IONOKEHUA, FOKA3aTelbCTBO KOTO~
pHIX Tpu TaGIUYHOH 3aMUCH 3aTPYFHUTEIBHO.

Ecau cuctema coCToUT U3 ABYX NMEPEMEHHHX, €€ COCTOA~
e Oyjer omnpefeiaThca ABymA gucidamu. Iloanayscek
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oObraubIMM  IpadUdecKIMU MeTofaMu, 3HAYeHHA JABYX
IepeMCHHEIX MOMHO OTWIQJHBATh Ha ABYX ocCAX; ToIfa
[BA dUCIA ONpefeNsT TOUKY Ha miIockocT#. Hampumep,
CoCTosiHUE, B KOTOPOM IlepeMCHHAs z UMeeT 3HadeHue H,
a muepemenmas y — 3Hauennme 10, Oymer mpefcTaBleHO
rouroit A Ha ¢Qur. 2. PempeseuTaTABHAS TOUKA COCTOA-
HUS — 3TO MOYKA, KOOPOUHAMEL KOMOPOTLL COOM88MCMeeHH0
pashsl snavenusmnepementuz. Cornacro § 2.5, «pems» ne
ClICyeT BRAIOYATL B UMCIO ICPCMEHHBIX CHCTEMDI.
[IpennonomuM Temephb, 4To CUCTeMa N3 ABYX IepeMeH-
HHIX 71274 JIMHHIO ToDefeHHs, 3anMcaHnyio B tabm. 2.

TABIUIIA 2

Jdunus nosedenus cucmemwvt
us 08Yr NePeMeHNbLr

Bpewmsa x v
0 S 10
1 6 9
2 7 7
3 st 4

Torga mocienoBaTenbuse cocTOAHUA OyRyT npescras-
JeHH B rpadudeckoit dopme Toukamu A, B, C u D (cm.
gur. 2). Taxkum o6pasom, MoBefeHNe CHCTeMH COOTBETCT-
ByeT NBW/KEHHIO pellPpe3eHTATHBHOH TOUKM BOJNb OIpefe-
JeHHON JHHUU B $as0BoM NIpPOCTPAHCTBE.

CpaBHuBaa Tabamiy ¢ rpadmkoM, MOMHO HAWTH Hewo-
Tophie TOUHBLIE COOTBETCTBUA. HasKoe COCTOAHUE CUCTEME!
O/IHOBHAYHO COOTBETCTBYET OIpefieieHHOR ToUKe Ha IIo-
CKOCTU, & KayK/af TOUKA HA IUIOCKOCTH (MJIY Ha KaKoi-To
ce 9acTH) — OfHOMY ¥3 BO3SMOMHHX COCTOSHHU CHCTEMEI.
lamee, KajKmasm JWHWUS MOBEJeHHA CHUCTEMHl OJ{HOBHAYHO
COOTBETCTBYeT HEKOTOPOH IMHUM Ha NIocKoctu. Ecaum
CHCTeMa COfep/KUT 3 IepeMeHHEE, I'padUR JolieH OHTL
TPeXMepHEIM, HO KayKfioe COCTOIHMe U 3jiech OyjieT cooTBeT-
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C1B0BATH TOUKe, & KAKNAA JUHUHA TOBefeRNA — JNHUK
n ¢asoBoM Hpocrpamcrse. Eciu duclo NMepeMeHHEX Hpe-
BENOAET 3, 8TOT METOJ COCTABICHUA rpadHKa cTaHOBHUTCSH
PusMUeCKH HeOCYI[eCTBUMEIM, HO COOTBETCTBHA OCTAITCS
TaKMMA ’Ke TOYHHIMYU HE3aBHCHMO OT YACJIAa MepeMeHHHX.

2.14. Ione® cucremu npencraBasier coboit gpasosoe npo-
cmpancmeo, codepacawee éce AUHUU nosedenus, HailidenHble
nymem pezucmpayuu nepexo0og cucmembl U3 6cex 803MONCHHLL
HAYAAbKRBIE COCMOAHULL NPU OQHHOL COBOKYNHOCMU SHEULHUL
ycaosuii.

Pasymeercs, Ha npaKTuKe SKCIepUMEHTATOp B3AN GOH
AJA MCHEITAHUA TONBKO JOCTATOYHO XaPAKTEPHYIO BHOOPKY
HAYaJbHHX cocTosHui. HexoTopile u3 HUX oH, BepoATHO,
UCHHTHBAN 6K DOBTOpPHO, KeJad YOeIHUThCA, ITO CHCTeMA
AdeT BoCHpPOU3BOAUMMEE JUHUM IloBefeHMa. Hampumep,
B OJHOM ONHTe, B KOTOPOM Yy Cc00aK BHIBHBAIU TAMKENYIO
TOTepio KPOBH, A 3aTeM [(EPKAJM AX HA CTAHFAPTHOM IAIIe-
TROM panuoHe, NPou3BOJUIOCH eMKeHeNedbHOe olpe/elenne
Beca TeJla (X) M KOHIEHTpamu¥ reMoriao6uEa B Kposd (V).
9Ta cHCcTeMa ¢ ABYMs IepeMEHHEIMY, ACCIeLOBAHHAA TOCHe
YeTHPeX HAYAJBHHX CoCToAHUE nyrem 3J6 nNepBHUHHIX
omepanuii, najla moJke, moKasaHHoe Ha ¢ur. 3. B nanbmeii-
iMeM MEI TIPUBeAEeM MHOIO APYyrdX IpHMepoB.

Mosxso 3ameTuTh, 4To, B coraachu ¢ § 2.9, mpu onpene-
JIEHUU TOJA MCHONb3YI0TCA UCKIITUTeIbEO HablofaeMue
BEJIWYNHE MNepeMeHHLIX ¥ pe3yNbTaTil HepBWYHHX ollepa-
nuit Hax pumu. Taxmm oOpasom, moie — 8T0 COBEPIIEHHO
00'BEeKTHBHO® CBOHCTBO CHCTEMEI.

TonsnTneM «moas» Me GyaeM Noiab30BAThCA O4eHb IIU-
poxo. OHo ompepeisaeT XapaKTepHOe MOBEJeANE CHUCTEMHI,
BaMeHsds TOYHKIM PECTABICHMEM HEfACHOe olMcaHue Toro,
KaK «eificTByeTs WM «BejeT cebsa» chereMa,— oNMCaHWe,
KOTOpoe 4YacTo VAaercA BHPA3UTh TOMbKO CHOBAMH.
Hpome Toro, mose IpexcTaBiseT 6éce HoBefleHNe CHCTEMH

1 Man wepresxa, Iofjo0HOr0 TOMY, KOTOPHII H3006parken Ha
dur. 2, Tpefyerca kakoe-To HA3BaHU®, 0COGEHHO BBHAY TOTO, 9TO
UM TIpHjleTcs MONbIOBATHCA HA IPOTsMenny Beell Raurm. fl Hageocs,
9T0 BMECTO CNIOBa «Ione» GyaeT maligeno Gonee MORXOMsINee ClI0BO,
HO IOKA eme A He Hameld ero.
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(npu mocTosAnHHX YyclHoBUAX), BaQUKCHUPOBALHOS B BHJE
ORHON HeM3MEeHSOINEeHCs KAPTUHH, KOTOPYI0 MOJKHO MEIC-
nuth cefe KaK HEKYK0 «efUHHNY». TaKue «KAapTHHH» He-
TPYAHO CpaBHUBATH H CONOCTABJATH, TAK 4TQ MH JerKo
MOKE€M CpaBHUTL OFHO IOBEJeHHe ¢ APYTHM HA OCHOBE,

5 :
| ,
’ 3 %

|
5 10 )
Bec mena cobarsu , 152

Codepycanue 2emo2fobuxa é Kposu,s/7100ma

® nr. 3. Ilone oguoil u3 cucTeM ¢ ABYMA TepeMEHHEIMA.

Crperny DOKasHBAlOT HANPABJICHVE JBHAMEHWA PENpeseHTaTHBEOX TOUKY, NO-
llEpedHLIe YePTOYKH OTMEYAIOT NOJIOMKEHAA PENPESCUTATHBHON TOYKY C METEPBa-
JaMH B 1 BEeNeNo.

KOTOPYI0 MOKHO CeNaTh HACTONBKO MOJIHON M CTpOroH,
HACKOIBKO MH TOKelaeM. ’

Bo3MoKHO, 9To BHadajle BTOT MeTol NOKasKeTCA IATa-
Temo HeoObH HEM. ToT, KTO 3HaKoM ¢ (a3oBEM IPOCT-
paHcTBOM B MexaHHKe, Hoiimer ero Ges TpyAa, Ho A
JlpyruxX yurateieil, GHTH MoaeT, BHAYAMe NPOIIe OLio Ot
MEICTIEHHO 3aMEHATH CJIOBO (Ioje» deM-HEGYRDL BpoJie CloB
«runuaEasn Gopma NoBefeHU). '
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Ecmecmeennas cucmemna

2.15. B § 2.5 cucrema Oulna ompeyieseHa Kak Jiro6ast ipo-
M3BOILHO BHOPAHHAS COBOKYIHOCTH HepeMeHHHX. Mu me
Mo’KeM OTKa3aThCsd OT ImpaBa MNpoU3BoABHOTO BHOOpa, Ho
cefigac mpumIo BpeMsi NpPU3HATH, YTo KAK HAyKa, TaK
¥ 37{paBHIl CMBICI HACTAWBAIOT HA TOM, YTO €CIH MH XOTHM
M3BJIeYE HOAB3Y U3 M3YTIeHUS CHCTeME, CoUeTaHUe ee Iepe-
MeHHHX J0JIKHO OHTH B KaKoil-To Mepe ecTecTBenunM. Ho
9T0 3HAYMT «eCTeCTBEHHEIM»? DTOT BOHpOC HewdGe;KHO Bo3-
HOKaeT II0Clle ToT0o, KAaK MH mOTpe6oBalE oTOpOCUTH Bce
«3aMMcTBoBaHHOe» 3HaHue (§2. 9). Ecau Mu paccMaTpuBaeM
TOJBKO IlepeMeHHbIe, TO HAXONNM, 4YT0 Y BCAKoil peasbHOI
«MAamIVHBIY YACI0 UX O@CKOHEYHO ¥ U3 HUX MOMKHO COCTABHTH
Talme OecKoHedHoe MHOKeCTBO KoMOMHAIMIT, ciefoBa-
TelbHO, HAM HYsKeH KaKoi:To KpHTepuil fus OTIMYeHHH
eCTeCTBEHHOR CHCTeMH 0T HpPOU3BOJLHOM.

Ha opnm kpuTepuit cpasy yKaeT HAM DKCIepHMeHTA-
Top-mpakTuk. OH 3HaeT, 9To eCIN KaKas#-In0o aKTOBHAH
U O0THOCAMAsiCA K m3ydaeMoil mpobieMe IepeMeHHAA 0CTaB-
nena 0e3 BHUMAHHA WIN KOHTDOIA, HOBeJeHUE CHCTEMBHI
CTAHOBUTCH (KAIPUSHHMY B He MoKeT OHTH BOCI[pOH3Be-
NeHo o SKeJaHup. J3To MoJoKeHNe Jerko yTodauTh. Mu
OpocTo U3IWKAM (QopManbHoe MpeAcTaBlIeHHe CTodeTHe
HaBHOCTH 0 TOM, UTO «MAIINHA» — DT0 TAKAH CUCTEMA, [loBe-
HeHuMe KOTOpo# ¢ HeoOXONMMOCTBI) BHTEKaeT M3 ee BHYT-
PEeHHEr0 COCTOAHUA M OKpy/KalmMuX yclXoBuii. MupMn
COBaMU, JaHHAE BHEMHUE YCIOBHH (AIU BXOJ(HHE BelH-
YWHH, T. €. Te IepeMeHHHe, KOTOpHe BIUAIT HA CACTEMY)
U TaHHOe COCTOSHHE 00H03HAYHO OLpPeNeNsioT, KaKoi mepe-
XOfl_MOJGKeH IIPOMBOMTH.

Tarkum obpasoM, (bopMaJn)Hoe ompefiesieHne Oymer cie-
nyomuM. BepeM HeKoTOpHE KoMIIEKC BHENIHUX YCIOBMI
(Bxonuyio Beauuuny) C B HeKoTopoe cocTognme S; Habxio-
HaeM Iepexof, o0yCIOBIEHHHN BHYTPeHHHMM CHJaMU H
3aKOHAMM CHUCTeMH; IPeNIONoMAM, 0HAa IepeXofguT K co-
crosimio S;. Torna Mu BHACHAeM, Beera Ju Halbuofaercs
mepexof K §; mpM MoBTOpeRHsX cogeTanus C u S; eclm 5To
TaK, OTMeJaeM, 4TO HepeXofsl, HIpoUcXofidmue mocixe C
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u S, unsapuawmurl, 3atem M usmensem C (mum S,
WM TO M fpyroe) W molydaeM ApYryw mapy, cxamem C.
u S1; TOYHO TaK jKe CMOTpPAM, OYAYT JM IepeXofs MHoCTe
(11 S1 Toke nuBapraBETHEMA. 1l pogomxaeM MeitcTBoBaTH
TaKUM e 00pa3oM, HoKa He OyAyT MCIETAHH BCE BO3MOK-
ywe napu. EcinE pe3ynbTaT Aa Ka)kgoli mapi OnI HHBa-
PUAHTHLEIM, TO CHCTeMa, Ho OmpefeJeHdI0, IpefCcTABJIACT
c00oit MammHy ¢ BXOAOM. (DTo ollpefeleHde COTIACYeTCs
© TeM, KoTopoe ORIo JaHo Bo «BBegeRnu B KuGepHETHKYY.)

B obaactn 6moiorEu mpefcTaBlleHVe o MAMIAHE ¢ BXO-
JIoM 9acTo BeTpedaeTcsa B ocobo mpocToil hopme, Korga Bee
CO0HTHA (B OJHOM H0JIe) IPOUCXONAT TOJBKO B OJ(HOM KOM-
mneKce BHemHUX ycxoBuii (T. e. C MMeeT OfMBAKOBYIO Be-
JAYARY [Jis1 BeeX auAH nosemenust). [loxe B Takom ciyuae
oIpefenAeTcs [JI1 H30MUpoBaHHoN cucremu. Hampuwmep,
HCCHEeOBATENh MOYKET HojpBepraThs KaKoe-HHOYAb REBOT-
Hoe, OTHoCAMmeecHd K IPOCTeAIIMM, AeHCTBAI Toro MIN
UHOTO BemecTBa B OIpefelieEHON KoHOEHTpAaldH;, 3aTeM
oH HalOmopaer, 6e3 panbHefmero »KcOepUMeHTAIbHOIQ
BMeATENbCTBA, BCIO NOCHEAYIOIMYI0 JWHUK [NOBEeHAA
(koTopaa MoKeT OHITH [IMHHON ¥ cIoHoit). Takoil cmy-
4aii BCTpedaeTcss B OMosormieCKUX cmcreMax o Oyfer

TABJIHUITA 8

Jdunuu noceIenust cCucmetdbt, HE onpederiemort

cocmostHuem
3HaYeHNA NepeMeHnEIX N0 HCTeUeHUH
PaBANYANX NMPOMEKYTKOB BDEMEHY
JInnua Ilepcmennan
0 cex 0,1 cex 0,2 cen 0,3 cex

1 z 0 0,2 0,4 0,6
Y 2,0 2,1 2,3 2,6
9 z —0,2 —0,1 0 0,1
y 2,4 2,2 2,0 1,8
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BCTpedaThCA B Hamie#l Kuure HACTONEKO 4acrTo, YTo OH
saciyuBaer ocoforo HasBaHWs; MoXoOHYIO CHCTEMY MH
GyneM Ha3WBaThH CHCTEMOil, ompenenseMoii cocTomgHuem'
(state-determined system).

B xadecTBe HIMIOCTpamuE paccmoTpuM Tabix. 3, B KoTo~
poli BaTMCAHH [(Be JIWHWH TMoBEeNEHIsA CACTEMH, He ompee-
JAEGMOH COCTOAHUCM.

y

=

&

®wr, 4. TIlone mpocroro MIATHHEKA Jwnoit 20 cm,
KavYapImerocs B BePTURAILHON INockoctw, npu g == 981 cmfcer .
Xx — YINIOBOE OTKJIOHEHHE OT BEPTIKANM, Y — YIIO0BAaA CKODOCTH NBIHEHNA,
Honepetmme YEePTOUItN OTMEUAIOT HOI(0HMCHME DENPEsCHTITMBHOU TOYKH 4yepes

raxgine 0,1 cex. Cllemyer oTMeTUTh, 9T0 DENDESCHTATHBHAR TOYKA XBUKETCA 110
YacoBOit CTPENKE.

B mepBoii smEAE moBeflenHA 3a cocTogrmeM z=0,
y=2,0 cuycra 0,1 cex wocaegoBano cocroanme r=0,2,
y=2,1. Bo Bropoit mraun cocrosirue =0, y=2,0 Berpern-
ZTock cHoBa, Ho depes 0,1 cex mHacrymmimo cocTosHHe
z=041, y=1,8, a me 2=0,2, y=2,1. HockonbKy ABa co-
crostHnd, caenyomue 3a =0, y=2,0, He o UHAKOBH, 3T0
He Oyner cucTenma, ompejelseMas COCTOSHUIEM.

! B pyccroum nepesofie xuanry Ombu «Bejenne B xubeprernry»
TaKWE CHCTeMH Ha3HBaloTca abCcomoTEEIME. B MareMaTHmueckoi
Jureparype mX OOHYHO HA3HBAIOT ABTOHOMHEIMM.— ITpum. ped.
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X 0pouio M3BeCTHHM TPEMEPOM CHCTEMHI, olipefendeMoii
COCTOAHNEM, c;uymm' npocTod MAasTHHK, Kavapomiuiica
I BepTHKANBHOIT WiocKoeTd. Myl 3HaeM, YTo fiBe nepeMeH-
fisle — YT0J OTKIOHeHMs HATH OT BepPTUKAJHK (Z) X yTJIo-
BasT CKOPOCTh (MM KOJMYCCTBO ABMIKeHUs) amcka (y) —
TAKOBH, 4TO IpPH LOCTOAHCTBE BCeX OCTAJbHHX YCIoBHMA
peaAM9AHa HMX B JAHHEEI MOMEHT BpeMeHN HOJHOCTHIO

v A

4!

Gur. 5 Ione cacresit,
npepcrabiennoif ma dur. 65.]

olpenensieT MoCHCHYIOMUe M3MeHCHUA ofedX IepeMeHHELIX
(pur. 4).

Ilone cmcTemn, ompemeiseMoil. COCTOsHMEM, o6Iamaer
XApaKTepHHM cBoHCTBOM: depes KaMayio ero TOYKY Ipo-
XoiuT He Oosiee ommoll JuHUN ToBeleHuA. Muade obcTouT
JICTIO, . eCTIM CHCTeMa He olpepmenseTcs cocTosHumeMm. Iloae
ojiHoll Tako#l cWeTeMB Mokasamo ma ¢ur. O (cucTeMa oIu-
cana B § 19.13). Peryunsprocrs dToil cmCTemMn Oniia GH
yeTaHoBIeHa, .eciau Obi MBl Hamjam, 4To U3 cocTosumsa A
cucTeMa Beerfia IMepeXofurT B cocTonHne A, aus B — B B'.
Ilo 10 He cucTeMa, ompefeNseMas COCTOSNHHEM: CKasaTh,
NTO pelpeseHTATHBHAN TOUKA MOKUJAeT IYHKT C, nenocra-
TOMHO JJIS TOro, YTOOK OmpefeluTh AaJibHeIuyo JUHUI
HOBEMeHM, KoTopast MoeT matn K A’ wnm x B'. Nase
ocan anHum oT A o B Beerma uyiyr k A’ w1 B', 9Ta peryasip-
HocTh HUKAK He ompefelseT Toro, 9To HPOR3OINeT, ecily
NN AbHBIM COCTOSIHECM CcHCTemul Oymer C:. MuHMA IoBeme-
nus MoxKeT HampaBHTHCHA K D. Eciam 66 570 Ghma cucTeMa,
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onpeelsiemas cocTosuueM, nunun CA’, CB’ u CD pomx-
BH Opn OM coBIagaTh.

2.16. Temeps MH MXeM BepHYTHCHI K BOIPOCY O TOM,
9T6 MH IofpasyMeBaeM, KOIJa I'0BOPWM, UTO IepeMeHHEIE
Toil WM WHOH CHCTEMH HAXONATCA B «eCTeCTBeHHOMH»
ceasu. Ham HYy»HO He cioBecHoe o0bACHeHWe, & OIpe-
HeJdienne, o0Nagapoinee CAeAYIOMUMA CBOWCTBAMM:

1) oHo KOMEKHO EMETh OPMY KPUTepH:A, paselsioNiero
BcCe CACTEeMBl Ha /[Ba RJaacca,

2) ero npuMeHeHUe HOWKHO OHITH NONHOCTHI OGBEK-
THBHHIM;

3) pesyuabraT ero IpHMeHeHWs K THOHMYHEIM H Oeccmop-
HHIM CIy9asAM He JOUKEH PACXOUTBCA €O 3APABEM
CMEICIIOM.

Haxk BUAHO M3 TpeThero IyHKTa, HEIB3S 0KEAATH, 4T0
mpepjaraeMoe orpepeleHne ypacresa o6ocHoBaTh B KopoT-
KOM CJIOBECHOM PACCYMKICHUM: ero HYKHO paccMaTpPHBaTh
Kak pabouyio IHMIoTe3y U mpob6oBaTh MpPAMEHATDH; TONBKO
OIKIT MO)KET TIOKa3aTh, OMHEGOYHO OHO HJM IPABUJBIO.
(Tem Be MeHee Bo «Bmegennm B xnbepueruxy», § 13/5, a
OpUBell [OBOASI B TMoJXb3Y TOTO0, 4TO ofJaxanme CBOHCTBAME
CHCTEMH, olipeeNsieMoli cocTosnmeM, Hem3feKHo ROHKHO
nMerh (yHnaMeRTalbHoe 3HAUYEHHWE A Ka3KLOro opra-
HM3Ma, KOTOpHIii, MmOXoOHO YeNOBeKy, BaHAMAIOIIeMYCHd
HayKoil, CTpeMATCA NOAYAHATD cefe OKPYIKaloNLyIo Cpexy.)

Hayra yHmopHO HINeT CHCTEMEH, ONpEIEIAEMBIE COCTOSA-
HHeM, TaK KaK OHH NMeT o9eHb 0Oojlbimoe 3HAaYeHHE.
Ydensle Ha TpOTM;KEHUA PAJA CTONETHH pYKOBOJACTBOBA-
JUCh I'ANOTe30M 0 TOM, YTO eclH AaH Halop HmepeMeHHHIX,
To MCCeNoBATeNb BeCerja MorKeT HailTu 6osee ofmEpHE
ualop, KoTophll, BO-IEpBHX, BKIOYAET [aHHHE IepeMeH-
HEle ¥, BO-BTOPHX, o6pasyeT cucTeMy, ompefelseMyio
cocrosiHMeM. Bonpmas folis mCclefoBaTenbCKoll paboTH
COCTOHT B NOIBITKe MAeHTHUIMpOBATH Takoit Golee ob-
I pHHIE Babop, 160, Korxa Habop CIAMKOM MAJl, BayKHLIe
nepeMeHHEe 0CTAHYTCH HEYYTeHHAIMHE U IOBE/(EHNe CHCTEeMH
Oymer «karpusuhMy. [Ipegmoxoskenne o cymecTBOBaHUH
Takoro 6oJee ob6Im@pHOro HaGopa, Io CYMECTBY, JEKHT
B OCHOBe BCeif HAYKH, HO, OyAyIn PyHIaMEeHTAIbLHEIM, OHO
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penko BHCKasmBaercs B sciod ¢opme. Temun, ommaxo,
TOBOPRAT 0 &... QYHRAMEHTAIBHOH HpeRIOCHIIKE MaKpo-
¢U3AKHE, COCTOSIIEH B TOM, UTO IOJHOE 3HAHNE COCTOSHUS
CHCTeMH B HACTOSOIMA MOMEHT j1aeT KOCTATOYHYI0 OCHOBY
AJs JOCTOBEpPHOI'O ONpefcleHUA ee COCTOSHHA B Joboil
Oygymmii MoMeHT BpeMeHW WJIM ce peaknud Ha Jmoboe
BHemiHee Bo3feiicTBHe». Jlamilac ucxopuin ®W3 TaKoro ke
IPefmoNoKeHIsA OTHOCHTENLIO BCell BeeleHHONl, Korga OH
YIBepHAal, 4TO eClId [AaHQo ee COCTOAHMe Ha Kaxou-mmbo
Of{MH MOMEHT, To ee Oymymiee MokHo Buumcants. Ompeje-
JcHue, MPHUBeeHHOE BLIIie, IPUaeT 3TOMY IIpefIolorke-
HII0 TOYHYI0 $opMYy, B KOTOpOH ero Jerxo GyfeT UCmOIb-
30BaTh B MOCJIEYIOMUX TVIaBaX.

Temnepdb A3BeCTHO, YTo BTo IOJOMKEHNE HOIIPAMEHEEMO HA
aToMuoM ypobHe. Mp, ommako, pegxo OymeM obcyuarth
COOMTIA Ha 5TOM YpoBHE; U IOCKOJBKY 8T0 IPefIoN0MKeHHe
0Ka3ajl0Ch B OCHOBHOM BEPHHM (ISl OIPOMHOTO JAATUA30HA
MaKpOCKOIUIeCKUX fABJIEHUH, MH OyIeM MIHPOKO MM HOJiDL-
BOBaTbHCA.

Cmpmnezuﬂ WCCACO0CAHUSL CAOHCHBLI CUCMEMN

2.17. YnraTeno Morio NoKAa3aThCS, 9To B 3Toil I'llaBe 00-
cysyalicd TAIb HECKOIBKO IPON3BOJIBALIE Habop HOHATHIA,
¥ 6uoJof, TPUBHIKIINI K OTPOMHOMY MHOT000pa3HI0 CBOETO
MaTepHaJja, BO3SMOKHO, COYTET STH HoHATAA U ompefele-
Mg HecopasMepHo orpaHmdeHHEMHU. Ilockodbky B aToil
KHHUTe BHIIBHETaeTCA Teopus IPOUCXMKACHHS aJalTamun,
aBTOp MOJKeH IIOKa3aTh, KakuM obpasoM TeopHd, paspa-
foragHas, Kasajoch OH, HA TAKoH Y3Kof OCHOBE, MOKeT
OuTE mpHeMieMOi.

B cBa3m ¢ 5>TEM MH JOIGKHH 3aMeTUTH, 4TO0 OHBAIOT
TEOpUH pasamyHoro THpa. Ia omHoM KoHIe paga HaXo-
OadTCH Teopws Tarotemma HrioToma — oHa ofHOBpe-
MeHHO IpoCTa, ToUHA M cTporo Bepua'. Horja Bo3MokHO

1 NMmeroTess B Bujly «OOBIYHEE) YCIOBHA, IpH KOTOPRX BHO-
W3MEHOHUA, BHOCHMEC TCOPHedl OTHOCHATENBNQCTH, UPAKTUYECKH
HecymecTBeRRE. — ITpun. ped. :
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Taxoe codeTanme, dTo TNoMeTHHe yAAd4A A Hayknl
Ha pgpyrom xosue HaxomurTcs Teopua J[lapBuma — oma
He TaKk IpocTa, IOYTH He o06damaeT KOJIMYeCTBCHHOM
TOYHCCTBI0 U BepHA JAMb B H3BeCTHoM OpulmmbKe-
HUM: IPOCTHIe PACCYKAEHUs, o0BYHO NCHOIb3YyeMbie TPH
ee MpaxTHUeCKOM NpHMeHeHNW (HATpuMep, B BOIpPOCE O
TOM, KAakoBo GyHeT B KOHEUHOM cYeTe BIMSHUE ONpPHICKHU-
pagnit JJAT ma reHernueckyno KOHCTUTYIMIO IL0JeBOil
MHIIA B DPe3yibTaTe M3MEHECHUsl ee¢ IANMIEBHX DPECYPCOB),
CIUIPHO YHpPOMAT KOMIUIEKC CoORITHII, IIpOMCXOMAIUX
B efICTBUTEJI B OCTH.

Teopus, uamo:ieHHAS B BTOH KHNUIE, OTHOCHTCS KO BTO-
poMy Tuuny. PeanpHble (aKTH, Kacaomuecs TOJMOBHOTO
M03Ta, HACTOINBKO CIGKHK W MHOI000pasHE, YTo HUKaKas
TEOPHs, KOHeYHO, He CMOKeT HPUGIHBHTLCSH I0 IPOCTOTE
u TouHOCTH K Teopun Heworoma. Hakasg e Teopms Torma
myskHa #HaM? Mre KasKercsi, HY/KHO CTpeMUTHGS K TOMY,
qro0B Teopnsa 0buIa TOYHA B UBBECTHHX W3OpamHHX cAYy-
9afx, B3ATHIX UMEHHO IOTOMY, 9T0 B MPUMEHEHUM K HAM
oHa Moocem OHTH ToUHOM. 3HaA BTH (TOYHLIEY CAyYal, MH
MOJHEM YiKe paccMaTpUBaTh MHOTOUNMCIEHHEE CIyYaM, He
BILOJIHE COOTBETCTBYIONIie TeOpPHH, PYKOBOXCTBYSCH Clle-
AylomuM TpPaBUJIOM: ecld M yOemuImch, 9To B psafax
CHCTeM € DA3HEIMHM CBOMCTBAMH eCTh W3BeCTHAS HeIlpepHIB-
HOCTH, TO HACKOMLKO KWIaA W3 HTUX CUCTeM OJm3Ka
K KAKOMY-1i00 «TOYHOMY» CJay9ar, HACTOIBKO U CBOM-
cTBa ee OYAYT OrE3KM K CBOMCTBAM, HAMNEHHLIM B 3TOM
clydae.

JTa Hayudas CTpaTerua He TAK IT0Xa, KAK MOKeT
noKasaThes; GAKTHYECKUM OHA MIMPOKO IPUMEHHETCST Bo
MHOTHX HayKax, o0jJagaiomux «Xopommedl pemyTarueis.
Hanpumep, npepcraBiennmst o6 njiealbHoM rase, o0 Ipy-
JRAHE, NHOIelHON MaccH, 00 WealbHO OTPAKAIOIEM 3ep-
Kajde, 0 KoajeHcatope 6e3 yTedxn ¢BoOONHO HCIONB3YIOTCA
B QURHYeCKUX TeopHAX. ITH ujeanbHLe CAYYaW He cymie-
CTBYIOT B lefcTBHTeABHOCTH, HO OHY TeM He MeHee BasKHH,
TaK KaK IPOCTH H B To YK€ BpeMs TOYHH U I03TOMY CIY’Ka1

KNIYeBEIMA HyHHTaME B 06[|19M T_e()p eTU9eCKOoM II(_)-
CTPOCHUT, ’
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B Tarom ke myxe Mu OymeM DpnjepmunBaThCA B BTOH
KIMI'e HM3BECTHHIX WeaJu3ApOBaHUEX ClydaeB, KoTophie
Bay{HEI IIOTOMY, YTO OHU NOJJATCH TOYHOMY olipefeeHuo
H He CIMIIKOM CI0)KHH JJIsA aHaiamsa. B Komnme KoHIOB,
BO3BMOYKHO, OKAKeTCH, 9TO HM OfMH M3 MEXAMH3MOB FOJIOB-
HOF0 M03Ta He COOTBETCTBYET 6 MOUHOCMU ONKCAHHHM 31eCh
TAIAM; U Bce.’Ke TpyA He NpoIafeT XapoM, eclud OCHO-
BATelIbHOE B3HAHME (HIealbHRX» (opM N03BOAUT HaM
HOHATH paloTy MHOIMX MeXaHM3MOB, CXOJHEX C HUMH JHMIb
B H3BECTHOM OpUOIH/KeHWH.



Taaca 3

OPTAHN3M KAK MANIWHA

3.1. B coorsercrsuu ¢ § 1.11 Mu1 ¢ camoro Hadvasa mpu-
MeM, 9TO JKMBOR opramusM Io cBoeil mpHEpofe B MpoTeKal-
UM B HeM TpolleccaM NPRHOATHAILHO He OTANIAETCH OT
apyrux ¢popm Marepnn. CnpaBefIHBoCTE 3TOTO IPeIL0ONO-
menuss He Oymer obGcympuarhes. [losToMy B HacTosmeil
riaBe peub OyAeT MATH ToNbKO 0 NIPUMEHENHA eT0 K CIO-
HHM 0CO0CHHOCTAM GHMOTOTAYECKIX CHCTEM.

Xaparmepucmura nosedenus

3.2, Ecnn ciemoBaTh MeToRy, U3 0}KeHHEOMY B IpeLIAY-
meil TAaBe, To MH A0JKHE IPesK/e BCero BEISICHATD, B KaKoil
Mepe IlOBefeHHe OpraHW3Ma MosKeT OHTEH IIpefCTaBieHO
nepemMeHHyMUY, TIOMEA 0 TOM, 9T0 OKOHUATENHHHIM KpHTe-
pHieM CIY;KAT BO3MOJKHOCTH HMPeICTABUTE eTo B BHJE MoKa-
3amnil Ha mKajgax npubopos (§ 2.3).

Bpsin am 6ynyT coMHEHHMsI B ToM, 9TO JHOYIO 0THENLE-
HYI0 BeJINYHHY, Ha0l0olaeMyo B KIBOM 0praHu3Me, MO;KHO
paccMaTpEBaTh, o KpaiiHeli Mepe B IpHHNWIE, KaK Iepe-
MeHHY0. Bee [BHKEeHES Tella KaK 1el0T0 MosKHO IpefcTa-
BUTH KOOPAMHATAME, BCE J(BIJKeHAA B CYCTaBaX — yTIIaMA.
Hanpsskenne MHMmMI MOKHO HNpefCTaBHTh TAHYIAM yCH-
aueM B AwHAX. [|BEKeHHA MENUI] MoKHO BHpPa3HTh B KOOp-
MXHATAX [0 OTHONIEHHIO K KOCTHHM CTPYRTypaM WA K Ka-
Kol-1u00 Hello/\BUyKHOI1 BHeNIHell TogKe U, CJAef0BaTeldbHO,
UX MOJKHO PermcTpupoBaTe B uncienHol dopme. [lesTens-
HOCTH 3KeJe3H MOKeT OBITh BHPAasKeHAa HHETEHCHBHOCTHIO
ceKpenun. AHaJorw9HEIM 00pa3soM MoKHO PerACTPHpOBATSH
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9acToTy myJibca, apTepHalbHOe AABJIEHHE, TeMIepaTypy,
CKOPOCTh KPOBOTOKA, HAIPA/KEANEe TJIAJKOH MyCKYJIATypH
U HEACIMCIAMOE MHOKECTBO JPYTHX MepeMeHHHIX.

IIpn maydueHNH MepBHOH CHCTEMH HAMW HOUHTKE Ha-
OmogaTh, W3MEPATH W PETHCTPEPOBATH HATONKHYIHCH HA
GoNbIEe TeXHWYeCKHEE TPYAHOCTH. TeM He MeHee TOCTHT-
ayTo MHoroe. IloTeRnmEan JgeficTBAA — ofHO M3 BaXKHHX
coOuTmit B paboTe HEPBHON CHCTEMH — Temepb MOKHO
usmepstTh u pelmcTpuposaTh. CocTosiHMA Bo30YKEeHUA
U TOPMOKeHHAS B IEHTPAX eme He IOIAIOTCS HpAMOI
perucTpanud, Ho HeT 0CHOBAHWH AyMaTh, YTO 3T0 HAKOIZA
He yracred.

3.3. Bpap mu kro Gyner oTpUnaTh, 4TO dJIeMEHTApHEIE
¢usmKo-XuMMHYeCKHe COOHTUA B JKUBOM OpraHM3Me MOMKHO
onucaTs NpPH ToMomM Hepemednsx. Ho, OwTh MoiKer, He
BCe pellaTcs cpasdy OpUsHATH, 9To HOKABAHAA CIlpPEIoK
(u BEIBOg@MEIe U3 HEX CIO/KHEE 3aBACMMOCTY) KOCTATOYHEL
JJIA . ONUCAHUA GCeZ CYINECTBeHHHX OMOJOrMYeCKUX sBIE-
Hmii. Ilockoabry B ganbHelmen GyieT npefHodaraTbcs, 4To
OHH [OCTATOYHMI, o JOMKEH MoKasaTh, KAK MOKHO CBECTH
K 3T0H eTaHmapTHOI dopMe Te MHOr000pasHHE CHOKHHE
SIBJIEHNASA, ¢ KOTOPHMH CTajJKABaeTcsa GHOIOT.

PaccmorpuM cHadala DpocToill caydail, ¢ KOTOPHM Mbl
CTAJIKHBAaeMCA Tolfa, Korja coOLITHE pPEerHCTpHpPYIOT
B BH/e 3aIHCH (B DTOT MOMEHT OHIJT BBelcH CTPHXHWHY,
A «OBLI BKIIOYeH CBETY, WIN GKABOTHOE NOJIYIHIIO DIEKT-
putecku#t ymapy. Ilpm Tawoil 3ammem oTMedaeTcs NUIIb
TONOKUTENbHOE COOHTHE, JpYroe sie BO3MOMHOE COCTOS-
HAe He yIoOMUHAeTCs, KAK OYATO ero He CymecTBYyeT. ITY
dopMy 3ammCH Jerko MOXHO Ipeo6pasoBaTh B YHCIOBYIO
dopMy, mpHrofHYW AJd HADIAX ieleld, ¢ IOMOMmMBI0 IpH-
ema, yooMsimyToro B § 2.3. Ilpr permerpanum rakax coOH-
TH MH couwiIH OH, YTO B IIepBOM CIyJae B TKAaHAX KHBOT-
HOro BCe BpeMA HaXofIMIcA CTPAXHWH, HO COfiep/KaHUE ero
nHavane cocraBaaino 0 mz na 1 2 Tkanm, Bo BTOpOM clydae
cBeT BCe BpeMA OblI, HO BHAYaje CWJIa ero paBHsNACh
0 cBeueii, a B moceHEM CiIydae BIEKTPAYECKUHE MOTeHIMAT
Bo3feficTBOBAN W paHERIIe, Ho BHAYaJie OH HMeNI BeJNYHHY
0 ¢. Takoit MeTom B 5TAX caydasx He MOKeT OHTH HeBep
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HEIM, TaK KaK OH TOYHO OIIpefeiseT TOT yKe CaMuIl KoM-
wieKe 00beRTUBHEX PakToB. ETo mpeumyuiecTso, ¢ Hamei
TOYKM 3DEHHH, COCTOMT B TOM, 4TO €70 MOKBO efimH000pasHO
HpEMeHATh K MHAPOKOMY KPYry fABJeHNA: HepeMeHHasA BCEe
BpeMsA CYHIECTBYOT, TONBKO H3MEHAET CBOI0 BEIWYHHY.
Opguako aroT mpueM He ycTpaHsAeT BCeX TPYAHOCTeil.
B ¢usmolioru¥ ¥ NCHXONOTHY BCTpedaroTeA cIydau, KOTfa
nepeMeHHAA, Mo-BUAMMOMY, He MOMeT OHTbH BHpaj)keHa
uncnoM. Hampumep, B 0fHOM onriTe REBOTHOMY IOOYepefi-
HO IpeNBABJANM B KadecTBe pasfpa)kKHTeleil ABe Kap-
TOYKHM — KopHU4HeBYyI0 ¥ depHyn. B TaKom caydae opHa
A3 nepeMeHHHX mpejcTaBiAia Ok coboil «I[BeT» U mMexa Gh
ABe Bo3MOKHHe Benmuuus. CaMuii mpocToil cmocol duc-
JIeHHO OIpeJeNUTh I[BeT — 3TO NPABECTH JIMHY BOJHH
cBeTa; HO 3/1eCh HTOT CI0CO0 HeNPIMEHUM, TaK KaK «IePHbIil
[BeT» 03HAYaeT OTCYTCTBHE CBETAa, & (KOPHIHEBHI IBET»
B CHeKTpe He cofilepskuTcA. JipyrmM mpuMepoM MOrAo 6u
CHYXHThL PeryAApHOe IPEMCHERWe dNeKTpuIecKoro Harpe-
BaTeiA, MEPEKTI0YAeMOr0 TOJBKO Ha (BEICOKYIO», 4Cpef-
HIOIO» WJIM (HWSKYIO» CTelleHI marpeBa. Eme omma mpu-
Mep — MCUIOAB30BAHNE B PA3JIAYHHEX BJIEKTPUIECKUX HpH-
GopaX KOHTpPONbHOH JaMIH, KOTOpaA B KadecTBe NepeMeH-
HOM IpWHEAMAeT TOABKO [Be BeTUWIMHH — (3a;CKeHA» B
«He 3aiUKeHa». B ICUXOMOTMIECKEX SKCIOPAMEHTAX IacTo
BCTpedaTca Gonee ciaokuue ciyyad. Hampumep, mpuse-
nennas Ha crp. 40 TaGamma cofiep:KUT IepeMeHHYIO (pas-
JpasiaeMslil y1aCTOK KOXMy, KoTopas y IlaBioBa npunuMaer
JWIIb Be BeNMUYWMHH: «O0HYHOEe MECTO» M ¢HOBOE MECTO).
B omurax IlapmoBa BechbMa oOmYHEL eme Gojdee CIOMKHEE
nmepemennrie. Mmorme TaGimIEl cofepaT UepeMeHHYIO
«Pa3EpAKUTENb», NPAHEMAINYI0 TAKAE 3HAYEHWA, Kax
«OynbKanke BOJEY, (METPOHOMY», «BCIEIXHMBAIOIYHA CBET».
Ampanornugas TpyAHOCTh BO3HHKAET, KOTKA dKCHEPUMEHTA-
TOpP HCCHERYeT peaKIio KUBOTHOIO Ha MHBEKIMH TOKCH-
HOB, ¥ B ODHITaX, TaAKAM o0pasoM, ArypHEpyeT NepeMeHHAs
¢TEI TOKCHHA», KOTOpaA MOKET NPHHUMATL ABA 3HATe-
HEA: «qudTepuiinmil TOKCHH, TUI gravisy ¥ udrepuitHLil
TOKCHH, TEN mitisy. Hakonel], n3MeHeHne MoMteT COCTOATH
B CyUleCTBEHHOHl IlepecTpoiike Beeil KCHepIMeHTATBHOI
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cutyanuu. Hampmmep, axcmepmmenraTtop, meXaA BHIfAC-
HETH JleficTBHe OKpyMXHamouleli 06CTaHOBKHE B IeAOM, Mor Obl
HcellefoBaTh BAUAHNME HepeMeHHOH «006CTaHOBKA OMHITay,
npugasas eff mooYepefHo ABA 3HAUEHAA: (B BHBAPHM» U
«Ha OTKpHTOM Bo3jiyxe». MoikHO JIm TpeJcTaBUTL TaKue
HepeMeHHEle THCTAMHA?

B HexoTopmX M3 IDpEBeeBHHIX CIyuaeB IepeMeHHEE,
HOXKAIYH, eliie MOKHO OHMo OH ONpeeanTh IACAAME Iy TeM
Gonee MY Memee CAOMKBOM coenubpuranmu ux PuamdecKoi
npupofn. Hampamep, «paspgpaskaemsiii y9acToK Kom»
Mor On GHTH oIpefeleH ¢ MOMOIIbI0 KAKOM-TH60 CHCTEME
KOOp/MHAT, OTMEYeHHHX Ha KO)Ke; TpH CTelleHH HArpeBa
BIEKTPUIECKOro mpHE6Gopa MoBO OHLIO Obl HMpeACTaBHThH
TpeMs BelWdmAaMu HoTpebasemoii smeprum B Barrax. Ho
8TOT METO} BpAJK JH INPAMEHEM B OCTAJBHHX CIydafX;
fa B 9TOM M HeT HeoOxogdmocTn. Befp g9ucna Mo:KHO
yHOTpe6aATh He TOJNbKO B KOJMYECTBEeHHOM, HO ¥ B opAX-
KOBOM 3HA9YeHAHW, T. €. B Ka49eCTBe MpOCTHX APIHKOB, Ges
KaKoi-Tm60 CBASM ¢ MX eCTeCTBEHHON mIociexoBaTerb-
HocTho. TakoBa EyMepanusa AABUaWiA B apMul UaH aGoHen-
ToB TenedoRHOH cerh; aborenT Ne 4051 me MMeeT HEKAKOTO
OHpe/ieIeRAOro OTHomieEAA K aGomentTy N 4052: momep
H03BoNAeT HAeHTEPUIEPOBATH eT0, HO He YCTAHABAMBAET
ero oTHoUIEHHH K APYTAM aboHeHTaM.

Mosxro mokazars (§ 21.6), 9ro ecnm mepemenEas HpH-
HUMaeT HOCKOJBLKO 3HAYeHWH, He HAXOAAMMXCA B KaKoM-
ap60 IPOCTOM OTHOMIEHAN JIPYT K APYTY, To KasKJoMy 3Ha-
9eHWI0 MOMKeT OHTH IpPHCBOEHO MPOW3BOAbHOE HOPSAKOBOE
9ECI0; ¥ ecl: TOABKO YHCIa ymoTpeGiasAOTCA CHCTEMATH-
9eCKW Ha OPOTAKeHHM BCeTO ODHTA M TaKoe IpUMeHEHH®
¥X OTpaHWYEHO JABHLIM OIKITOM, HUKAKOH HEACHOCTH BO3-
HAKHYTH He Moker. Hampumep, mepemennoil «o6cTaHoBKa
ONEITA» MOMKHO HpPUCBOMTH NPOU3BOJBHYI0 BeldIuAy «i»,
eCJI¥ DKCIePMMEHT TIPOBOMATCA B BUBAPHN, ¥ BeJAMIHHY «2»,
€CIM OH NPOHCXOAMT HA OTKPHTOM BO3[yXe.

Xorg «o6cTaHOBKA ONEITA» BKJIIYAET OrPOMIOE THCIO
duspuecKUX DepeMeHHHIX, Bech HMX KOMIDIEKC MOYKHO
¢ TOJHHEM IpaBOM PACCMATpPHBATh KAK ORHY IepeMeRHYIO,
ecJIH TONBIKO ONHT CTABKTCA TaKAM 06 pasoM, ITo ST MEOTQ-
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YACJEHHLIC TiepeMEHHHE HA INDOTAKEHHM BCero OILITA
06pas3yioT efNHbIHE KOMILIEKC, KOTOpHIA MOKeT NPHHAMATH
onay m3 aByx ¢opMm. Ecam On, ofHAKO, 3TOT KOMILIEKC
B ONHTE PACHIEIUIANCA — HAIpHAMep, eCIH O MH perd-
CTpHpPOBAN¥ 4 Kjacca pe3yAbTaToB:

1) B BuBapum, Jgerom,

2) B BHUBapWm, 3UMON,

3) Ha OTKPHTOM BO3ZYXeE, JETOM,

4) Ha OTRpHTOM BO3gYyXe, 3WMoIL,

— Torfna HaM Jubo mpAmaoch OLI IPUCBONTH MepeMeHHoil
«0GcTaHoBKA ONHITa» UeTHpe BOBMOYKHEIX SHAYeHHs, AuGo
MBI MOTI¥ O CiecTh, 9TO B OUHITe MEHCTBYIOT ABe Iepe-
MEHHHIE: (MeCTO INpOBEJeHHA ONIEITA» ¥ «BpeMA ToNay, Kam-
Has ¥W3 KOTOpHX NOpWHUMAaeT fABa BHaYenns. llpm sTOoM
MeTofie BaJKHA He MATEpHAJbHASA CTPYKTYpa TeXHUYECKHX
YCTDOMCTB, a Joruueckad CTPYKTYpa SKCIEPAMEHTA.

3.4. Ho gocrarouen au nce e aToT Metod? Momuo an
TaKUM cIoco0oM mepeBecTHM Ha M3HK 4HceX Bce Gollee
TOHKHE KadecTBa ;kuprix opraumamoB? Ilo aToMy Bompocy
6x0 MHOTO CIIOpPOB, HO 9aCTh MX AJA HAC HeCYNIeCTBEHHA,
TaK KaK HaC HHTepeCyIOT TOABKO HEKOTOPHE OHpefeeHH e
KagecTBa.

Bo-nepsnx, M, coGcTsenno, OymeM uMeThb Aeldo He
¢ KaveCTBaMZ, & ¢ TOBeJeHMeM, He ¢ TeM, 9To OpPraHusM
JyBCTBYeT WM {yMaeT, a ¢ TeM, 1T0 OH Aejdaer. Baarogapsa
HCKII0OUeHNI0 BCex cyOpexTuBHEX acunexTos (§ 1.16) orma-
naeT oOcyxienre Han6ollee TOHKUX KadeCTB, a TO, YTO MEI
paccMaTpEBaeM Idimb BHellHee HOOBefeHye, HeoOryaiiHo
obneruaeT cnenudUKanAI0 HOBEJeHWA € TOMONbIO Iepe-
MeHHHX. Bo-BTopnX, KOIZia 4ATaTeNb, He BHAKOMHIN ¢ Ma-
TeMATHKOM, IoJdaraeT, UYTO €CTh KaKWe-TO CIOKHHe KOJIH-
decTBa (CYIIHOCTH WM siBIeHWA), KOTophle HEIb3sl ajlek-
BATHO TPEACTABUTH YHCIAMHA, OH CKAOHEH AyMaTh o IpeR-
CTABJIGHMM WX C MOMOIIbI0 OffHOIl mepemenHoii. Wcmoabao-
BaH{e MHOTMX NepeMEeHHHX I03BOJAET, ONHAKO, AHAJM-
BPOBATH CHCTeMH 3HAYUTeXbHOH ciaokuocrr. Hampumep,
TAKYI0 CIOMKHYI0 CHCTeMy, KaK «Ioroga Ha TeppHTOpHAA
AHraunmy, KoTopasa He MOJKeT GHITh afleKBaTHO I pefACTaBIeHa
O/HOH mepeMenHoi, MOKHO, MOIb3YACH GOMABIMUM THCIOM
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lepeMeHHHX, OoTpasHTh HACTONbKO afeKBaTHO, Ha-
CKOTBKO MHI II0}KeNaeM.

3.5. IlpnBesem apa mpmMepa, MITIOCTPAPYIOMIAX METON
crenUKANN NOoBefgeHNA CHCTeMH € IIOMOIIbI0 IepeMeH-
HEIX. OTU DpAMepH caMy 10 cefe Mallo HATEPECHH, HO OHN
IOKA3HBAIOT, 9TO MeTo]| TOUEH ¥ 4T0 OH MOKeT GHITh pacnpo-
cTpaHeH Ha Mobyo o6aacTb, He TepAs IpH 5TOM TOYHOCTH.
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®dnr. 6. Bianaame xpoBomorepu

HA CKOPOCTb KPOBOTOKA Yepea HIlK-

HIOIO NOJNYI0 BeAY (), MEIMIOE KO-

HEIHOCTH (y) M KumednmK (z) (IO
Peitay).

[TepBrit mpuMep B3AT W3 PUBMOIOrHIECKOTO HKCHEPH-
menta. ¥ cobakyd BEIBHBAIM HEIPePHBHYI0 II0TEPI0 KpOBH
co ckopoctbio 1% (Do orHomenmio K Becy Tena) B 1 mumn.
PerncTpupoBannch TpH NepeMeHHEIE:

I — UHTEHCABHOCTH KPOBOTOKA depe3 HIDKHION IOJYIO

Bewy,
Y — WETeHCHBHOCTb KDOBOTOKAa 4epe3 MEININH KOHeY-
HOCTH,

Z2 — HHTEHCABHOCTh KpOBOTOKA Hepe3 KAMIEUHHK.
MameHeRNe NepeMeBHEX BO BpeMeHM IoKasaHo Ha ¢ur. 6.
Mo:k1O BAjieTh, 9To OHO 0GHADYIKHBAET XaPAKTEPHYIO 0CO-
GeHHOCTB: KPOBOTOK Uepe3 KOHEUHOCTH M KUIIeYHNK majfaeT
CUJIbHee, YeM KpOBOTOK B H¥KHEH NOJIOH BeHe, W 3TO pas-
JEuMe THUAYHO JIA PeaKIUH OPTaHE3Ma Ha KpoBOIOTEpo.



66 Taaca 3

HcnonpaoBanse HECKOAbKUZ TepeMCHHHX I03BOJMIO IIa-
TIARHO BEIABHTE ZADAKMEDHYI0 KAPMUHKY pEARIAH.

HailigeannM uaMeHeHHAM COOTBEeTCTBYeT JMHUA IoBe:
HOen¥da, Dokasamnaa Ha dur. 7. Ecnu OH JIvHMA NOBeKeHUS
Homa Mo MHOMY HAIPABIEHHIO, BTO H3MeHeHWe COOTBeT-
cTBOBAI0 OLl M3MeHEHUI0 KApTHHH peAKIM OpraHH3M3
HA [OTepI0 KpOBH.

®ur. 7. @asosoe TpoCTPaH-

CTBO M JWHNA IOBeJCHUA [JIA

NAAHEX, NpeACTABIEHHWX HA
¢ur,

BropeM npuMepom IocAyKaT AAHHEE O HEKOTOPHX
yriax, AsMepeHHHX 10 KHHEeMaTorpadmiecKoit sammcn
ABWKeHAR dYesoBeka. Ero Telo IepeMemaloch BIepen,
HO BCe BpeMA cOXpaHANo BepTHKAJIbHOE MoXo;KkeHHe. Ye-
THpe IepeMeHIILIe TaKOBH:

W — yred MeRAy OpaBEM OeJpoM M BepTHKAJIbBI,

T — Yrox MeKAy JeBuM OelpoM H BepTHKAJIbIO,

Yy — Yrol Me)KRY IpaBHM OefpoM ¥ NpaBoit Gonbuie-

6epIloBo KoCThIo,

Z — Yol MeRAY JeBRIM OefpoM H JeBoil Goxsmebep-

MOBOU KOCTHIO.
BennumHK yrios @ I 2 CIATAIOTCA IOJIOKATEIbHKEMHA, KOT-
Aa KONEHO BEBHHYTO BHeped; YIVIH Y ¥ 2 HW3MePAIOTCH
Uo3af¥ KoseHa. JINHEA MoBeqeHNA pefcTaBiena 8 Tabu. 4.
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YuraTedb JerxKo paciiosHaeT TY XOpOLIO H3BECTHYIO JBH-
. FaTeJBHYI0 AKTHBHOCTS.

TABIUITA &

[+ 3navenns NepEMCHABX IO HCTeYertnn pasmmﬂux npomemy‘mcﬂ'

B BpemMcdd (B CEKYHIIaX) . e )
é" 0 0,1 0,2 0,8 0,4 0,5 0,6 | 0,7 [ 0,8

w 45 10 |—10 | —20 | —35 0 60 70 45
z —35 0 60 70 45 10 |—-—10 |—20 |—35
Y 170 180 180 160 120 80 60 | 100 | 170
z 120 80 GO 100 170 180 180 | 160 | 120

3.6. B mio6oM $pmamomornIecKoM SKCIIEpAMEHTE HePBHYI0
cucTeMy 06HYHO PACCMATPUBAIT KaK CHECTEMY, Opejenise-
Myio cocTosazmeM. Kassanit dmsmonor, mpeskae YeM HadaTh
HccIefoBaHme, MCXOMNT M3 TOro, ITO ee MOMHO CAelaTh Ta-
Ko¥, IOCKOABKY OB IPHHWMAET, YTO HA HEPBHYIO CHCTEMY
pacripocTpansercs @YHIaMeHTalbHoe  IpeANoIoKeHNe
(8 2.15), cocroamee B ToM, 4T0 eCTH 6H yJaloch JeTalbHo
oIpesienuTh Bee, Kacaolieecsa HePBHOM CHCTEMEl, B HEKOTO-
pHIL MOMEHT BpeMeHH, To OsLI0 6H ollpefefeHo W ee HoCie-
Ayloiiee NoBefeRue. [l Toro IT006 06ecneInTs HalesKa -
MY U30JANKI0 CACTeME — HeoGXofuMoe ycaoBue, 6e3 Ko-
Toporo oHa He 6ygeT cucTeMol, olipefieIAeMOl COCTOSHMEM
(§ 2.15),— mpuMeHAOT AN CHENMATbHHX MeTOJ0B, HAIIPH-
Mep HapKo3, IepepesKy CIOUHHOTO MO3ra, Iepepe3Ky
KOpemKoB COMHHOMOBIOBRX HepBoB ¥ (ukcanmmo Tena
¥ TOJOBH 0co0EMu sakmMmamu. Taxum o6pazoM, HepBHYIO
cucreMy B HE3HOIOTHIECKOM dKCIepAMenTe OORTIHO MOKHO
(ecnu HeT 0COGHIX JI0BOJOB B II0Nb3Y o6paTHOTro) CYMTATH
CHCTeMOH, olpefeldeMoil COCTOAHUEM.

3.7. Touno Tak ;xe 0OHWYHO IPHHAMAIOT, YTO KEBOTHOE
B OKCIEPUMEHTAX € YCJIOBHMMH pediieKcaMH ABIAeTCH
TaKoll PUBAKO-XMMIIeCKOU CHCTeMOH, NoBeledHe KOTOpON
MBI MOTJIM OB IpefcKasaTh, ecllii OH BHAIHE Bce ee JeTaJid.
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[laBnoB macrawBajg Ha NOJHOA M30AANUYM KHBQTHOTO
UMEHHO C Ielbl0 o0eClledUTh 3TO IoNoMkeHHe. 1TaKuM
00pasoM, eclH HeT 0CoOHX HXOBOJOB B moJIb3y 0OpaTHOrO,
JKABOTHOEe B ONHTAX C YCIOBHHIME pediekcaMu OOHYIIO
MO;KHO CYMTATH CHCTEMOM, Olpejelisiemoii COCTOAHMEM.
~ 3.8, O™ xBa npuMepa, ofHAKO, YIOMAHYTH JAMb B Ka-
YeCTBe BBeJIeHHA; HAC B OCHOBHOM WMHTepecyeT IpHpoja
’KUBOTO OpraHM3Ma, HAXOJAMIErocs B eCTeCTBEHHOM cpefe.
Ecnm pag opraHusM, To OKpPY/KAIOILYI0 €r0 CPEAy MH -
olipefiesisieM KaK Me nepeMenHvlie, KOMmOopule GAULIOMm HQ
Opeanuam, U me nepeMenHbie, KOMOpule USMEHAIOMC G
pesyavmame nosedenus opeanusma. Cpena ollpefeneHa,
TaKAM 0o6pasoM, B 9¥cTO QYHKAOHAIBHOM, 8 He B Mare-
puagbHoM cMuciae. M 6yneM TpakToBaTh ee TaK jKe, KaK
BCe IepeMeHHEIe: ME IpeIlloNaraeM, 9TO ee MOJKHO Hpef-
CTABUTH NMOKABAHMAMN HA IIKANAX, UTO HKCIEePUMEHTATOD
MOKeT MCCIefoBaTh ee IyTeM IepBHUHHX oNepauuid ¥ 4TO

oHa camMa o cebe cocTaBIfeT CUCTeMYy, ompefedsieMyIo
COCTOAHNEM.

Opeanusm u cpeda

3.9. Unero aToro paspmena MorHO cHopMyanpoBaThH Cpasy
e: CBOOOHORABY MU OPraHABM C ero Cpenoil MoryT OHITH
TOCTaTOYHO TOYHO NpefCcTaBiensl HaAGOpoM HepeMeHHHX,
06pasyIEm CHCTeMy, OLpefeasieMyI0 COCTOSAHUEM.

IIpencraBrenss, pasBETHe B OpefHAynx Daparpadax,
N03BONAIT HAM Tellepb WMCCIeNOBATH OPraHWBM M Cpepry
ONHEMA ¥ TeMA jKe MeTOJaMd, TAK KaK OTHOCHTENbHO
000MX NPHHATH OfWHAKOBHE MCXOTHHE MTOJIOMKEHS.

3.10. Kax npumep Toro, 9To OpraHu3M ¥ ero cpena odpa-
BYIOT eWHYIO CHCTeMY, ONpefelseMyl0 COCTOSHHEM, pac-
CMOTpPHAM BeJIOCHIe[, ¥ BeJlOCUIIeNucTa (B OTHOMEHUH KeiicT-
BUi, HAalNpaBleHHHX HA COXpaHeHNe pPaBHOBECHS).

ITpemxpe Bcero ABWKeHMe BIepel MOKHO He YIATHBATD,
KaK He OTHOCANleeCA K ey, IIOCKOJBKY MH TaK e yc-
HemHO Morium OH M3ydYaTh CBolicTBa STOM AMHAMHYECKON
CHCTeMHl, ecT OHr Kojeca HAXOGWINCH HA JeHTe, ABWKY-
meiica Hasajy. IlepeMeAHEE MOKHO YCTaHOBHTH, paccMoT-
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peB npoucxopamuit npomecc. Ipegnmonoxum, 4To Bemocn-
LefUCT IOTAHET NpaBYI0 pyKy HA cebA; 5TO UBMEHHUT yIio-
Boe IONOKeHNe IepeHEro Kojieca (OTHOCHTENBHO DAaMK);
B pesyJabTaTe ABe TOUKH CONpUKOCHOBEHUA KoJec ¢ 3eMieil
HAYHYT CMeIaThcA BpaBo. (PusuvyecKue NPHIHHH HTOTO
CMelIeHWs [JAA Hac Oe3pasauvssr: OCTATOUHO TOTO, 9YTO
cymecTByeT oIpejeleHHas 3aBuCHMOcTb.) Ilockoabky
IeHTp TAMKECTH BeJIOCHIEANCTa BHAYATIE OCTAeTCA HA MecTe,
TIPOEKIHA ero HA IOBepXHOCTH 3eMiad OymeT Bce Goibuie I
Ooxbiie OTXOUUTH BIeBO OT JAMHUHM, COeqUHAIONEl TOYKA
OIOpH /IBYX Kolec. B pesyapraTe BeXocHmegucT HauHeT
nanaTh HaleBo. OTKIoHeHWe IpUBeleT K BO3OY)KIEeHMIO
HepBHHX OKOHYAHUM OpragoB paBHOBECHA, HMIYIbCH GyRyT
NOCTYNATh B HEPBHYIO CUCTeMY U, €CIH 3TO OIMTHHIY Belo-
cumeucT, GyAyT mepekaodaThca B Hell HA TaKol myTh, 4TO
oHu (MIN X MOCTELCTBUA) IIPHBEAYT B JieflCTBHMe MBIIINHI,
3acTaBJIAONEe npasylo pyKy IepeMeNIaThCsl BIepen.

Teneps MH MoKeM YCTaHOBUTH, KaKpe IepeMeHHLIe
HOJHKHHE COCTABIATH aHHYIO CHCTeMY, YTo6H oHA Oniia cH-
cTeMoil, ompeAeldseMoill cocrosmumeM. Mu AOmKHE OyZeM
BRJIIOYHMTB: YTI0BOE NOJIOMKEHNE pYKOATKA PyJAs, cKOPOCTh
GOKOBOTO CMeHmeHUs ABYX To9eK COIPMKOCHOBEHHA MEKIY
KOJecaMu ¥ Joporoil, 60KOBOe paccToSHUE MeKLY JHHMeEH,
coeguHALMEH 3TH TOUKH, ¥ OpoeKIUeHd MEHTpa TsLHKECTH
BeJIOCUMEeIHMCTA M, HAKOHEN|, YrioBoe OTKIOHeHHEe Tela
BeJOCHIERNCTa OT BepTUKAJIM. IJTH UYeTHpe IepeMeHHEHE,
o ompenelenuo, napsoMmy B § 3.8, cocraBasioT «cpepny»
sedocunmenmeta. [OTHecem a¥ ME 9T YeTHIpe TlepeMeHHEIE
K BeJOCHIENNCTY» WM K (Cpefey, 3aBUCUT 0T BHOpamHOH
touku spenus (§ 3.12).] Jaa Toro 4To6H HonydIUTH CHCTEMY,
onpefielaeMy0 COCTOAHNAEM, MOKHO N00aBUTH IepeMeHHHE
HePBHOI cucTeMbl M pafoTaomUX MHUIL @ JAHHEE O IOJO0-
JKeHMH KOoCTell M CYCTaBOB.

B xavecTBe BTOporo npamMepa BoabMeM Gabogry 1 nTHIY
B BO3JyXe: OTMIA OX0oTHTCA 3a 0OaGouxoif, a Gabouka
ycKoabsaer oT Hee. Omopoil AuA obenx CIYKHT BO3LYX.
Kampoe paBmmenue OTHOE Bo30y:KAaeT OpraHW 3peHUS
6a60ouK¥, X BOBHEKAIOMUA CTAMYJ], NelCTBYA depes HepB-
HyI0 cucTeMy 6a2609Ku, BHBHBAaeT MBMEHEHAS B IBHIKEHHAX
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ee KPBIILeB. TH ABIDKCILIA BO3/(eliCTRYIOT HA OKpYIKA LAt
BO3YyX W BHIBHBAIOT H3MEHCHUS B (I0J0/KeHHH 0abouURH.
I/IBMBHBHI/IB ee IToNoKeHHMA ToTdac jKe UM3IMeHgeT HpOHBCCH
BO30y)XNleHUA B TJa3aX OTHIL, a 9TO Yepes HOCPEHCTBO
HepBHOM CHMCTEeMH BefleT K M3MEHEHHUAM B ABEGKCHHAX
KpHJAbeB NTHIE. VX ABMiKennsa BosfeilicTBYOT Ha BOBKYX
M M3MeHAKT Nodokende oranu. W Tak pamee. Jaa orumm
OKpY:Kaxomiell cpefoll ABAAKNTCA BO3AYX ® 6abouxa, a pas
‘6ab0YKkM — BO3/YX H nTHHA. Bech 9TOT KOMILIEKC MOKHO
‘¢ TOTHHM OCHOBAHWeM CUATAaTh CHCTeMoM, oLpeRelseMoi
COCTOAHIIEM.

3.11. OpranuaMm Bo3JelicTByeT Ha cpesy, a cpena Bospeil-
ctByer Ha oprammsM. () TAKOIl CHCTEMe TOBODAT, YTO OHA
nmeer «oGparayio cBxsb» (§ 4.14). Wamoocrpanueit moryt
CHYXUTh IpAMepH U3 IpefRAyINero maparpada. Mummm
PYKH BeIOCHTIEJUCTA II0BOPAINBAIOT PYJib, BHBKIBAS M3Me-
HeHMA B cpele, 2 M3MCHEHHs IepeMeHHHX CPeAW depes
PELIeNTOPH BeNOCHIENCTa BRIBKBAIOT W3MEHEHHA B ero
rosoBEOM Mmosry n mammnax. Horga nruma m 6aGouxa ma-
HeBpHPYIOT B BO3AYXe, KUKAWH MaHeBp OfHOH N3 . HEX
BEIZHBAaeT OTBETHHIC W3MEHEHHA B IOBeJeHHM ApYroi.

Taxasa ke ocofGeHHOCTh BHAHA B THHOBoH IpobieMe
«xorenok m orouby (§ 1.17). Oronp Kak CIKHLIH pasmpa-
JRUTENb, JecTBYA 4Yepe3 HePBHYIO CHCTeMY, BHIBHIBaeT Ty
WA AHYIO peaKINio MM KOTeHKA; B CBOI odYepenb /(BU-
JKeHUA KOTEHKa, M3MeHAs IONoKeHWe ero Tela Mo OTHO-
MIeHYI0 ¥ OTHIO, BH3HIBAIT WUSMEHeHWS B KoMIIeKce pas-
JIpasKATelelt, BO3ALHCTBYIOMUX Ha OPraHAl YYBCTB KOTEHKA.
Torga perentopsl CHOBa BAMAIOT HA MENIIIL (depe3 mocpes-
CTBO HEPBROH CHCTEMH), 4 MHOIIHE B CBOIO OYepefb OLATh
BIMAKT Ha pelleNToph (depes IOCPeACTBo cpefn). Bos-
AefCTBYSA ABIAIOTCA HBYCTODOHHWMH, T. €. cMcTeMa o06xa-
maer obpaTtHoit c¢BABbl0. 9To HaGnlofeHWe He HOBO':

«B GoxrmuBECTBe CliyiaeR N3MEHEHHe, BHBHBA0-
Imee peakIUio, OLIBAET CIEeACTBIEM ABMKEHUI caMoro

! CirepyeT OTMETHTh, 9TO NpeJiCTaBIeHNe O eAMECTBE OPraHA3Ma
¥ cpefH 60 moapoGEO oGocroBano M. M. CeuemoBrM.—II pus. ped.
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opranmama. JIBmeHUA BHBHBAIOT  NBMCHEHMA
B OTHOILICHMAX MeAy OpPraHUsMOM W Cpemoil; Ha
9TH-TO H3MeHEHHA OPTaHU3M - M pearmpyer. DBce
moBefieHENe CBOOOAHO MepeBUIAMEerocs opraHmaMa
OCHOBaHO HA TOM IpPHHIHUIE, YTO CAMM NBIKEHASA
OpraHU3Ma HPHBOJAT K. HOBOH CTHMYIALANY.

(Hsxerunnrce)

«Korpa xopommit urpox yuacteyeT B Gmerpoit
Irpe ¢ MAY0M, KOTAA XNPYpr IPOH3BOJUT OepamlHIo,
KOIjla Bpay HpWHUMAeT pemeBAsA y HoCTedH 60ab-
HOr'o — BO BCeX 9THX CJaydasgx HMeeTcsa Kak GO
«IOTOL» OT BOCHPHUATHIX CHIHANOB K BHIOIAAEMOMY
feficTBHI0, ONATH K HOBHM CHCHANAM M K JajdbHel-
meMy JAefiCTBHIO, BILIOTH [0 KYJIBMHHAMOHHOTO
OYHKTA — JOCTEZKCHUA HOCTABJENHON I[eAHY.

(Baptaer)

«Opranusm Z cpena o0pas3yioT melloe ¥ BX CIENYET
paccMaTpuBaTh KaK TaKoBOe).

(Crapomar)

Ha cymecrBoBarme o0paTHOH CBA3M B OTHOIIGHHAX
Me)ly CBOOOMHOKMBYIIEM OpPFaHWSMOM H OKpyskaomeit
cpesoil HeoOXOAAMO YKazaTh IOTOMY, 4TO GOJBIIAHCTBO
$UBHONOrMYCCKAX 9KCIEPHMEHTOB HaMepeHHO CTABUTCH
TaKAM 00pasoM, YTo0H H30eKaTh 06paTnoii cessm. CKaskeM,
B ONEITe CO COHHHOMO3TOBHIME pediaeKcaMd . Ipom3BOXAT
pasjpakeine ¥ PETHCTPUPYIOT BH3BAHHOE WM JBW)KeHYe;
HO [IBIUKeRMIO He TO3BOJAKT BIWATL WA XapaKTep WIIH
Ha RAIMTENbHOCTh pasfpaskends. Tawkmm ofpasoM, CBA3H
MeKAY CTHMYJIOM 3 JBUA{eHHEM $BISETCA OJHOCTOPOHHEI.
IlogoGHoe sxe oTcyTcTBHE 06paTHOR CBASH 06ecneIuBAIOCh
¥ B IIABJIOBCKHX ONHTAX ¢ YCIOBEHME pedileKcaMu: pasgpa-
JKUTENh MOT BHBBATH CIIOHOOTHeNeHHE, HO 3Ta pEAKIUA
He OKa3KBAJA HUKAKOTO BIMSHWA HA XapaKTep WIM [IH-
TeIBROCT MeHCTBEA pasfparETCIA,
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910 orcyTcTBHe OOpaTHON CBABYM, KOHEYHO, LOJIE3HO
MM gaie Heo0XouMo P AHAIUTAYECKOM U3y IeHNY OB C-
JMeHHA KAaKOoro-lnb0 MeXaHH3Ma — ORYINeBJICHHOI'O0 HJIH
HeonyuieBaennoro. Ho mosesmocTh ero B naGopaTopyu
He [OJUKHA 3aciloHATH Toro ¢akTa, 4T0O B eCTECTBCH-
HHIX YCJHOBUAX KUBOTHOe He IoBepraeTca TAKWM orpa-
HAUCHMAM.

TIpu TmaTenbHoM M3YYeHHE CHCTEM, flelicTBIE KOTOPHIX
KajyceTcA Ha TCPBHIM BBIVIAA OfHOCTOPOHHHM, WHOTHA 00-
HApYKUBaeTCSA, 9To OHEM o6ragawT obpaTHoit CBA3LIO.
Haopumep, xofpba Do poBIOMYy TpOTyapy Ha NepBhil
BBIJAJ TAK MAJN(0 CBA3aHA C KAKUMM-ITMO0 BHEMHUMY TIpefi-
MeTaM¥, UTo HepBHad CHCTeMa, Kasaloch OHI, jedcTByeT
Ge3 BcAKOro ydera mx BIMsAHNA. Ho npu cruHmoil cyxoTke
TOCTYILICHNE CEHCOPHHX HMIYJALCOB B TOJOBHOH Mo3r
TpeKpaliaeTcs, TOIY[a KaK BEHXOMSUIMe M3 Hero [BATATEN b-
HHe MMIYJIbchl TpOBOAATCS HopMalbHo. Eciu 6u Xopb6a
3aBuCeNa TOJIBKO OT BHIXONAMMX [IBATATE]bHHX MMITYJb-
coB, 60Je3Hb He BH3HBAJA OH HAKAKOI'0 HAPYMEHNA 3Toi
¢ynxuuu. B feficTBUTENBHOCTH OHA CONPOBOIKAACTCA TAIKC-
JBIM PAacCTPOHCTBOM XOABONI; 9T0 MOKA3KBAET, IT0 NPHXO-
AAO[Me CEHCOPHLIe HMOYJIBCH HA CAMOM /ielle HrpamT BajK-
HYI0, X0TA W CKPHTYI0 pOJb B HOPMAXbHOH QYHKIHH.

Eme ognu mpumep, IOKA3KBAIOIINA BIUAHNe 06paTHOI
casm. llpepmonoskuM, 9To Ham HYKHO TOYHO HONACTh
B KaKylo-Inb6o TOUKY (CKajkeM, BBeCTH HpPOBOJOKY B He-
Gonbuioe oTBepeTHe B JOCKC), HO MEl He MosKeM BHJETH,
HACKOJNBKO ME OTKJOHAEMCS 0T Heiu (HampEMep, eciu
HY;KHO BBECTH IPOBOJOKY € APYIro#l CTOPOHH JOCKU, IO
vampaBienuio x ce6e). Tpynmmocth »Toro obycioBIena
UMEHHOQ TeM, 9T0, XOTA MH 1 MOKeM BJINATH HA MONOKeHNe
IpoOBOJIOKN, MK He HoiaydaeM obpaTHoit madopmanum o ee
ABWKEHUMAX N ec¢ IOJOKeHUNM OTHOCHTeNBHO OTBEPCTHS.

Unorpa mammaue o6paTHOil CBASH BHABIAETCS JHIUD
¢ TpyRoM. Bor kak ommcemsacr Jlgofix Moprai ¢cBon onsITH
¢ yTATaMM, BHIPRIEHHHME B MOKy6aTope:

«¥YTaTa cTpammHo Mw0biinn KymnaThes. KRampoe
yTpo B 9 9acoB B X 3aroH cTaBuiim GoNbIIOH QepHALH
HOAHOC, @ Ha Hero — IUIOCKYIO JKeCTAHYI0 BaHHOUKY
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¢ Bojoif. OniI cTpemMaTeNbHO Oeykaly Kk Hell, DHIH
u Kynajxuch B Bojye. Ha mecToe yTpo moamoc u Bam-
HOYKY OpWHECIU MM, Kak o0H9HO, Ho Ges Bofwl.
Onu mpubeskann, cobpaauch HA JAHE BAHHOIKHA H JC-
JIAJM Bee ARVKEHWA KIJOBOM, KaK GYITo IWJIM BOLY.
Oun nmpunaga i Ko HY, ONyCKaJdu roNoBH U HoMaxu-
BAJW XBOCTAMHM, KaR 3To jedanm ofwamo. MmmyT
BecATh OHW TPOJOIKANN KYNaThcd B HeCYMeCTBYIO-
mel Bofe...»

TloBegenne yTaT, Mo-BUAUMOMY, YKa3HBaJ0o Ha To, 9T0
pasfpa’XuTenu oT HOLHOCA ¥ BAHHOYKA HEYKIOHHO BHISH-
BaJ¥ OIpefeleHHEe AelCTBAA W 9YTO pe3YIBTATH HTHX
AeiicTBuil He OKASKBAIN HEKAaKoro ofpaTHoro sauanusa. Ho
malNbHCAmNH 9KCHEPUMEHT IoKa3aj, ITO W3BECTHOE BJIINf-
Hue Bee-Taku Obiio:

«Ha cuenywnuil gemb OMHIT ¢ CyXo#ii BaHHOIKOH
Onut moBTopen. YTATA oNATh NpmOerKasm, HAYaIM
CKpecTH Mo AHY KIOBaMH M OpHmajaTh Ko Ary. Ho
OHM BCKope nepecTajn genaTh 8To. Ha Tperbe yrpo
OHM TOJONUIY BIepeBANKY K NycToll BAHHOYKe M yAa-
JVIACHY,

IloBemenre yTaT BHagade roBopuiio Kak OynTo ob or-
cytctBuM obpaTpoii cBszn. Ho ma Tpernit neHnr mamenenne
B IOBeleHUuN NOKAa3aJ10, 9T0 B [eilCTBUTEIbHOCTH U3MeEHEeH-
Had o6CTaHOBHA (KyHaHWI» OpoW3BeNa Ha HUX HeKOTODOe
JeicTBRE.

3nadenuc o0paTHOMH CBA3M COCTOUT B ToM, UT0 obagaio-
mEe €J0 CHCTeMH O0HADPY/KRUBAIOT M3BECTHHE CBOWCTBA
(§ 4.16), woTopmx He MokeT OHTH y cHcTeM, JHIIEHHHIX
ee. Cucmemul ¢ 06pamiioil c623b10 HEAb3A QHAAUSUPOSAMD
mak, kak ecau O 9mo Ovial cucmemvl OOHOCMOPOHHE20
Oeiicmeus, nbo obpaTuas cBA3h BHOCHT CBOHCTBA, KOTODH®
MOKHO 00BACHATHL TOJIBKO Ha 0CHOBe 0cobeHHoCcTell fanHol
obpaTroit cBasu. (Hamportu, cmecTeMy ¢ OEHOCTOPOHHMM
NeiicTBMeM MOMKHO, He BHANAd B OmMUOKY, paccMaTpuBaTh
KaK cHCTeMY, CoflepsKamyio o6paTHY CBA3L: JOCTATOYHO
OpUHATh, 9TO fleiicTBMe B ONHOM M3 JABYX HANpaBJeHWH
ocymecTnigercda, Ho B uyieBoil cremenu (§ 2.3).[Apyrumu
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ClLOBAMU, CHCTCMH 0e3 00paTioil cBABL COCTABIAIT 10
KILACC KJIACCA CHCTCM ¢ 00paTHOll ¢BA3LIO.)

3.12. IlocKoNbRY OPTranu3M i cpely cielyeT paccMaTpi-
BaTh KaK eWHYWI0 CHCTeMY, NUHUS pasfeia MeHIy «opra-
HA3MOM» M «Cpeflofly CTAHOBUTCA OTIACTM YCIOBHOW ¥ B
Mepy ee YCIOBHOCTH NpOoWM3BoJbHOM. HoHETHO, ¢ AHATOMHA-
decKoil W GUINIECKOM TodeK 3peHNA MERAY ABYMA 9aCTAMA
CHCTEMH OGHIYHO CYINECTBYeT BIIOJHE orpefesieHHAs W 0Ye-
BiiEas CPAHHNA; HO ecHd MBl PACCMATDHBAEM CUCTEMY
¢ QyHKIMOHANBUOH ¢TOPOHLI, 0TODPACLIEAS YNCTO aHATOMH-
Jeckne GaKTH KaKk HO OTHOCAIIMCCS K Jieny, To parjelenye
ee Ha «opraHMaM» U «Cpejly» CTAHOBUTCS HedeTKUM. Hampu-
Mep, eclIM MCXaHUK ¢ HCKYCCTBEHHOM pPYKOU IHITaeTcA IMo-
9UANTH ABATATEIB, TO 39Ty PYKY MOMHO paccMaTpuUBATh
in6o KaK 9acTh opTaHU3Ma, KOTOPHIT MMeeT felo C JBHIa-
TeleM, IGO0 KaK UacTb MeXAanmuecxoro ofopymoBaHus,
¢ KOTOPHIM MMEET Jelo UejIoBeK.

Pa3 Mm Jomycrmim 8Ty ycaoBHOCTh pasfellcHUS, NI
Hee y;Ke HeJIb3Sl YCTAHOBUTH IOYTH HAMKAKUX rpammn. Pe-
8ell B pYyKe CKYJBITOpA MOMKHO CYMTATH JmO0 JacThio
CIOoKHOTo OModm3MIeCKOro MexaHuaMa, mpuaaomero gop-
My KYCKy MpaMopa, au6o 9acTpio MaTepuana, KOoTOPHM
URTaeTCd yOpaBiATh HepeHas cHcTema. Hoetw pykn
CKYJBIITOpA TOe MOJKHO paccMaTpHBAThL JUG0 KaK 9acTh
" opranmsma, Aubo KaK 9acTh «Cpejibly, oKpysrajomeil Heps-
Hylo cucTtemy. OIipefielleHnblec MepeMEHHHE CaMoro Teaa
MOMKHO ¢ TOJHEM IIpaBOM paccMaTpUBaTh KaK «CPeAy»
A Karoil-To gpyroit ero uactn. PeGeHRy IpuxopuTes
y9uThCS He TodAbKo OpaTh B pPYKy Kycok Xiefa, Ho u
3KeBaTh, HE IPHKYCHBAsg CBOCr0 COOCTBEHHOI'O S3HIKA;
QYHKIMOHAALHO KAK XJieh, TaK W ASKIK COCTABIAIOT 4aCTh
«Cpefs» AIA KOpH ToJXoBHOro Moara. Ho uactu cpepns,
¢ ‘KOTOPHIMU TpPAXOAWTCA AMeTh ACINO0 KOpe M03ra, HaXo-
AATCA MHOrAa eme TNyl;ke BHYTpY Texa, YeM A3LIK; pele-
HOK JI0JKeH HAYIUThCA ArpaTh, He UBHYPAA celsa jo mpe-
lella, U TOBOPHTH, BOBpeMs TCPeBONA [HXaHUE.

9TH 3aMEUAHMA CeJaHH He ¢ I[eJbl0 3amyTaTh TUTaA-
TeJsd, a JAJIA Toro, 9To6k MoKasaTh, 9To MOCIeRyoIe pac-
cyxperus (B ra. 15 u 16) me aummenw ocuoBagmii. Tam Mal
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OyneM paccMaTpwBaTh OfHY I'pyNuy HeHpOHOB B FONOBHOM
MO3IY Kak «cpeny» gas jipyroit rpymust. Ilogo6Hee pasge-
JeHnsA XOTA U MPON3BOJNBHH, HO NPABOMEPHEH, TAK KaK ME
Bcerfa OyfieM paccMaTpHBATH CUCTEMY Kak Iesioe, paspe-
IfAA e¢ HA JacTH OTHM HeoOHIHHEM COOCO00M JTHINB JJiA
yno0cTBa CI0BECHOTO OMMCAHUA.

CrnenyeT saMeTuTh, 9TO OTHHHE CIIOBO (CHCTeMa» Oymer
03Ha9aTh He HOPBHYIO CHCTeMY, & BeCh KOMILIOKC, COCTOs-
muit ws oprammsma m cpeanl. HampmMep, ecanm HY:EHO -
OyleT DHOKasaTh, 9YTO <«cilcTeMay o06JajaeT HEKOTOPHM
CBOMCTBOM, UMTATEND HE [L0JIKEH IYMATE, 9TO 3T0 CBOMCTBO:
OpUTMCHBAETCA  HEPBHOH CHCTeMe: OXWO IPUHANIESHKUT
BCeMY KOMIIIEKCY, M MOKeT IoTpe6oBaTheA JeTalBHEIT
amajus, 9YTOGH BHACHUTH, HACKOILKO OHO BaBHCHT OT
OTMEeNbHHX JacTei.

3.13. B mexoTopHX cIydasx MHAMAIECKYIO TPHpPOAY’
B3amMOfelicTBUA opraHEM3Ma CO Cpefioll MOMKHO CHeIaTh.
Gonee oueBMHON, MONb3YACH MPHCMOM, OOBIHHM B ¢u-
8HKe,— paccMaTpPEBasg JKUBOTHOE KAk IEHTP oTcYeTa..
B aToM caydae Mm cIATANIM OB, 9TO IepelBUrAOIIEECH
JKUBOTHOE TepefBUTaeT 36MHON map OTHOCHTENBHO CAMOIO:
cebqa. Ecnn My HATepecyGMCA TOIBKO OTHOMEHNEM MERIY
BTUMU JABYMsA o0BmeKTaM¥u ¥ He paccMaTpEBacM UX OTHO-
INCHAN K KaKoMy-In0o TpeTheMy, He3aBHCHUMOMY Tedy,
TaKo# TpuMeM me HoBefeT K ommbke. OH 6BUI MCHONb30BaH
B UpUMepe ¢ BeJOoCUIe[[oM U BEIOCHUIEIUCTOM.

Ilonpaysacey KoopAuHATAMH, (UKCHDPOBAHHBIMU OTHOCH-
TeNBHO KNBOTHOr0, MH MOM{eM BHAeTh, YTO IKUBOTHO®
obuayiaeT ropasfo GoNbIIAM KOHTPOJEM Haj OKDYRaIomei
cpefolf, eM Moriio Om TMoKasaTheA BEadade. Hampmmep,
JATYMKA He Mo3keT OpeBpaimaTh Bo3AyX B BOLY, Ho, HaXo-
nsach Ha Gepery pydbs, oHA MOjKeT IOPU MOMONM ORHOIO
He0oNBbIUIOr0 NPHBKKA NPeBpaTUTh cBOM MWD M3 VIpaBise-
MOTo 33KOHAMRA OOKTHOH MCX2BUKW B MUD, YOpaBjideMul
3aKOHAMM TUIPOJMHA MUKH.
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Cyuiecmeennole nepemeHMHbse

3.14. Bmonor RomkeR paceMaTpmBaTh TOIOBHOM MO3I
He KaK cy0CcTpaT «MBICAEY HIHA HeITo TaKoe, YTO «MBICIHTH,
HO KaK CHenvajJd3HpOBaHHOE NPHCIOCOGNeHNAE JAA BRI -
BaHWA OpPraHM3Ma, Dofgo0HOoe d06OMY APYroMy OpraHy
rexa (§ 1.10). Ham upupmercs HeopHOKpPATHO MOIB30BATHCH
NOHATMEM (BEIKMBAHMWE»; HO IPEXKAe deM MBI CMO)KEM ero
IpHUMeHATH, MH Jl0JUKHH, cornacHo § 2.10, npeobpasoBaTs
ero B Hamy CTaHAApTHY GopMy W OmpeAeIUTH ero 3HaYe-
HPe HA OCHOB® HEPBUYHHX ONEpaNMil,

Dnzuro-xUMIIeCKYe CHCTeMH MOLYT OpeTepueBaTh Iiry-
Gogaitmue TpeoGpasosanus, He o6HADYHABAA KAKWX-ING0
H3MeHeHUN, ABHO AHANOFWIHEIX CMEpTH, W00 MaTepHd N
SHEPIWsi HEYHWITOaeMu. Ul Bce jxe pasimdde MemAY
/HUBOM U MepTBoOH JoIDafb0 A0CTATOYHO 09eBEAHO. Hpome
TOT0, He MOJKeT OHITh HUKAKHX COMHEHHIT B 00heKTUBHOCTH
pasiAMuMA, TaK KAaK 32 9TH [JBe Bel¥ ILIATHT COBEpPIICHHO
pasHYI0 HeHy HAa pHEHKe. JTO pas3Imyme AoJLKHO HOfja-
BaTbCA OOBOKTHBHOMY ONPEJIeICHHIO.

M=u nonaraem, 910 ompepeleH¥e MOKHO MOIYYATH Clie-
nyomyuM o6pasoM. Jlig Toro 4TobH ;KEBOTHOE 0CTAaBaI0Ch
JKABHIM, WSBECTHHE NepeMeHHHe [JO/KHH OCTaBaThCA
B W3BOCTHHX (UsMoioTHYecKWX upepenax. UYTo aTo 3a
HepeMeHHEe ¥ KAKOBH 5TH Tpefein, 3aBHCUT OT BAJA K-
BoTHOro. Ha HNpakTHKe BKCIeDMMEHTH INpOBOAAT He Ha
JRUBOTHHIX BooOme, a HA JKNBOTHHX, NpHHAAJIERAMAX
K O/LHOMY ompefielleHHOMY BHAY. ¥ Ka/KZoro BHAa Bajk-
HOCTh MHOIOUHCJICHHEX (W3MONOrAIeCKMX NEPEeMEHEHEX
Jius BRUKMBAHUA BechbMa pasmauna. Hanpumep, ecan pauna
BOJIOC Y UenoBeKa nameHnTcA or 10 mo 2 cx, sro Gyper
cymuil NYCTAK; 6CHW ’Ke ero CHUCTONUYCCKO® KPOBAHOE
mapierne yuaser co 120 mo 30 mxm pr. cT., 9T0 OBICTpO HpABE-
JdeT K CMepTH.

VYV xagoro BAAAa OPraHwsMoB eCTh DAY NEpeMeHHHX,
KOTOpHE MMejoT GJM3Koe OTHONMEHHMe K BHUKABAHWIO Y
HAXONATEA B TecHoW JAMHAMUWYIecKOUW CBA3H MEEKRY coboil,
TaK 9T0 3HAYNTelbHEe M3MEHCHHS OFHOX M3 HAX BeRYT
paHbIme WM Ho3Ke K 3HAYMTENBHOMY M3MEHOHMI0 OCTalb-
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niuix. Hanpumep, ecim Mir maiifieM, 9To dacToTa myJIbca
Y KpHCH yIaja fi0 HyJf, MB CMOMeM IpeACKasaTh, UTO
¥ 9acToTa AHXAHUA BCKOpe OyAeT paBHA HYl0, 9T0 TeM-
mepaTypa Tejia CKOpo CHWBWTCA B0 KOMHATHOH TeMmepa-
TYpH B 9YTO QMCHO OaKTepwil B TKAHAX CKOPO B03pacTeT
OT BeAWYHMHE, OJMaKoll K HYNI0, A0 O0YeHb BEICOKOH.
ITH Ba)KHEE U TeCHO CBABAHHHE MeXAy co0oii Hepe-
MeHHEIC Mu Oy/leM HA3HBATh CYHIeCTBEHHLIMH IIepeMed -
HEIMUI JKEBOTHOTO.

CopamnBaerca, KaK ME MOKeM Ha#dTM UX, y9IdATHBAf,
q9T0 Mbl He JO/KHH NOAb30BATHCA 3aMMCTBOBAHHLIM 3HA-
HEeM, 8 J{0JUKHH HAXOAUTh UX ¢ MOMON{bI0 METOZOB, OIH-
CaHHNX B 1. 2? B aToM Her HmKaxo#l TpyamocTH. Mm
mpocTo Ha6iiofaeM, 9T DPOMCXORMT C IPERCTABATENAMH
NaEHOr0 BHUAA >KWBOTHHX IOCIEe CAMHX pasHOOOpasHEX
HaYaJbHHX cocTognmii. Mu malimem, aTo Beien 3a 6odib-
MMM HAYaJIBHEMA W3MEHEHAAMM ORHUX TepeMeHHEIX
B CHCTeMe BO3HMKAIOT JINIMb BPeMeHHKE OTKJIOHEHNS, TOrja
Kak BCJeR 3a GonbmIMM HAYANBHHIMM M3MeHEHWAMU HAPY-
I'MX BOSHHKAIOT OTKJOHEHWS, KOTODEe BCe Goixbime Bo3pa-
cTajoT, TMOKA (MAlmi¥Ha» He [PEBPATHTCA B HEITO BechMa
OTJINIHOS 0T TOTO0, IeM oHA GLina BHadase. Taxum oGpasoM,
pesynbTATH BTAX WePBUYHHX oNepanuii MO3BOJAT cOoBep-
MEeHHO 00BeKTHBHO OTINIATH CYUICCTBeHHHE IepeMeHHbIe
OT BCEX OCTAJIbHHX.

3.15. CymecTseHRLE TepeMeHHEe HeOLUHAKOBH MO CTe-
OeHE ONaCHOCTH ¥ OBICTpOTe JETAAbHOro MAEMCTBUA UX
oTkIoHeHUH. EcTh Takue IepeMeHHHE — HAOPHUMEp, CO-
[epiKaHme KUCJAOpOfa B KPOBH WJIM CTPYKTYpPHASA IEJ0CT-
HOCTH IIpOJOJINOBATOIO MO3Ta,— BHIX0J KOTOPHX 3a Ipe-
AeJIH HOpMH TOYTH cpasy OpuBoimr K cMepra. Ectob
1 TaK®e — NEeNoCTh KaKoM-HUOGYAb KOCTH HOTH, KONH-
9eCTBO MMKPOOPTaHU3MOB B IOJOCTH OpIOMMEHN W Ap.,—
OTKJIOHEHUEe KOTOPHX OT HODMH HYIKHO CUHTAThL cepbes-
HBIM, XOTS ¥ He 00673aTeJbHO CMepTelbHKM U3MEHOHYEM.
CymecTBYI0T, HaKOHeL, TAKWe IEPeMEHHEe, BHIXOK KOTO-
pHIX 33 Ipefeidsl HOpPMH — HAOpAMep, pe3Koe MOBHIIIEHNe
MABJCHAS MIN TeMIepaTyphl B KakoM Ju6o ydJacTKe Ko-
JKH — He HeceT B cebe HemoCpeiCTBEHHOH oIACHOCTH,
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HOTaK 9acTo OHBaeT cBA3AH ¢ HPUOINHeHAEM KaKoN-RuOynb
delicmeumenbho cepbesHoll YIpoasl, YTo OPraHUsM uaberaer
Oofo0HHX cUTyanuil (KOTophe MH HaskBaeM «Goie3HeH-
HHMI»), KaK eci¥ On oHM OLUIM IOTeHNHAJTBHO CMEpPTeNb-
guma. Bee, 9To HaM HYKHO,— 3TO BO3MOKHOCTH pacmo-
JOMUTh NepeMeHHBe OpraHu3Ma OpUGIUUTENIBHO B IO-
pAAKe MX BAKHOCTH. To0URHOCTH 3TOro HmOpAAKA He CTOAb
CyIMeCTBOHHA, TaK KAK ML HUIAe He GyneM HMCIOABL30BATH
ero KaK OCHOBY I OIpefeeHRKX BHBOLOB,

Teneph MH MoKeM ONOpefedUTh (BEIKMBAHUE» 00BEK-
THBHO, HA OCHOBE KOHIEINNMH NOIH: OHO HUMEeT MeCcTo
TOry(a, KOTAA JMHUA MoBeleHus He BHBOAHT HA OJHY U3
CYIIECTBEHHKX TMEepeMeHHKX 38 B3a/AHHGE IPeIeJk.
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CTABHJABHOCTH

4.1. CnoBa «cTaGMIBHOCTBY ((YCTOHMIUBOCTDY), «yCTaHO-
puBmuACA pesKEM» U «paBHOBeCHE» PA3EEEe ABTOPH YIOT-
pe0iAT B pasINdHKX 3HAYCHUAX, XOTA NPUCIN3ATE]bHEIT
CMBICH MX Beeryia OnBaeT ogmHakoB. IIoCKOJIBKY crabuiab-
HOCTh ¥ ec¢ cBoiicTBa OYAYT HiA HAC 0U6HB BAYKHEL, HaM
11e00X0AUMO AAaTh UM TOYHOE OIpefeleHHe.

Mui Moskem HauaTh oGCy)KMeHmEe 3TOr0 BOIpoca ¢ Tpex
CTAaHAAPTHHX 3JIeMEHTAPHHIX Ipumepos. Hy0, ommpar-
mulics ofHON rpanbi0 HA TOPHBOHTAIBHYIO INIOCKOCTH,
TpefcTaBiaseT TUOWIHKY caydait «ycroitausoro» (crabuiab-
HOT0) paBHOBECHA; map, JeKAUMil Ha TIOPH3OHTAILHOIM
IOCKOCTA,— THIMYHKE cIydail «Ge3pasamanoroy paBHO-
Becus, a KOHYC, YCTAHOBJEHHHA Ha OCTPOM KOHIE,—
THNWIHHE  CcIyd9ait «Heycroiildmsoro» (HecTaGMIbLHOrO)
pasHoBecnsa. Cuydam Gespa3iugeoro M HeyCTOHIHBOTO
PABHOBECHSA He IpefcTaBAT AJlsA HAC HATepeca, HO MOHATHEeM
«yCTONIMBOr0 paBHoBeCHSI» MK OyJeM MOJb30BATHCA He-
OHOKPATHO. :

YKasaHHHE TPH AWHAMAYCCKME CHCTEMH OIPAaHHISHLI
B CBOEM TIOBEJCHMM TeM, 970 KasKiasg W3 HHX COXEPIHIT
OIpejicIeHHOe KOJAMIeCTBO HHEPTHH, TaK 4To iboe Io-
clefyoiee HABIDKCHHe MOMKHO COINAcOBATLCA C 9TOH
TOCTOsSHHOM Benmummoil (uEBapumantoit). Mm, opmakxo,
OygeM paceMaTpupaTh CHCTeMHl, ofjagalonmime CBoOORHOIM
sHepTuell B H30HTKe U MOITOMY He MOfBED;KeHHEIE TAKOMY
orpasndenwo. llpusefem ABa mpumepa.

HepBrit u3 nux — peryasrop Yarra. Ilaposas ma-
IMUHA BpamaeT sa rpysa, KoTopsic IpH Gosee OHCTpOM
BpAIIeHHUYU pacXopsaTcd Ha Gollblee paccTosHMe Iof AelcT-
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BHEM IeHTpobeRHo# cunkl. VX pacxoeHne MeXaguIeck
perylupyeT IMoJoKeHWe ApoccelblHolo Kialada, a IoJNo-
JKeHHe /pOoCcCeiNbHOr0 KiaNaHa peryilupyeT NocTyDJIeHwe
mapa B MamuHEy. CBA3M opraHM3oBaHbl TaKkuM o6pasoM,
970 ycKopeHHe paGoTH HapOBoil MamIMHEI BefeT K YMeHb-
Mmenul0 TocTymwiennsi mapa. IloaToMy, eciM Kaxoi-iuGo
BpeMeHHO AeiicTByomui gakTop 3amMefyiuT WIM YCKOPHUT
paboTy ManIMHH, pPeryJisaTop BO3BpAIaeT CKOPOCTh K ee
oOLI9HOI “BeluauHe. OTHM BO3BpPAIMEGHMEM CHCTeMa JeMOH-
CTPHpPYCT CBOX CTaOMIBLHOCTD.

Bropo#t mpumep — TepmocTar. EcTs MHoro THIOB
TEepPMOCTAaTOB, HO BCe oHM pafoTanT Ha OfHOM W TOM 3Ke
TNpUHNMIe: OXJNaKAeHWe OCHOBHOM KaMephl IpPHBOJUT
K M3MeHCHWIO, KOTOpOe B CBOI0 OYepenb BefeT K ToMY, 9T0
HATPCBAHNWE CTAHOBUTCH Oojlee CANBHHM Win Gosiee sdder-
TUBHKIM, ¥ HaoGopor. PeaynsTaT cOCTONT B TOM, 4TO €CIH
Kakoi-mu60 BpeMeHENil (HAKTOD BHBOBET OXJaKJAeHWe
WK NeperpeBasyie OCHOBHOW KaMepDH, TepMOCTAT BO3Bpa-
maeT ee TeMIOepaTypy K 0OKIHOMY YpOBHI0. JTHM Bo3Bpa-
TeHHeM CUCTeMa TPOABJAET CBOW CTaCMIBHOCTD.

4.2, Bamaasa ocob6eHHOCTD cTa6MALHOCTY COCTONT B TOM,
970 8TO TOHATHEe OTHOCHTCA He K MAaTepUalbHOMY Tedy
(mim (MamuHe»), & TOIBKO K KAKOMY-To ero cBOHCTBY WiIW
acmeKTy. OTo Molo/KEHHE IIpolie BCEro NOATBepUTh
MpUMEPOM, OKABHBAIOMMM, YTO OAHO ¥ TO YKe MaTepualb-
HOE TeJo MO)KeT HaXORHUTHCA OflHOBPEMEHHO B /IBYX paBHO-
BECHHX cocTosHUAX. Ilpercrasmm cefe KBajpaTHYIO Kap-
TOUKY, YCTAHOBJICGHHEYIO HA pebpo M HAXOAAIIYIOCA B PABHO-
Becuy; KapToUKa HEeyCTOWIWBA K CMCICHUAM, IepHeHAu-
KYJAAPHBIM - 8ToMy pebpy, HO K CMeMeHWuAM, B TOYHOCTH
napajieJbHEIM eMy, olla, 10 KpaifHeil Mepe TeopeTwIecKH,
yCcTOWYHBA.

9ToT mpmMep CAYKUT TOAKpeIIeHWEM ToTo TesWca,
9T0 MH 0OBIYHO W3y4YaeM He (U3UIeCKNe Teaa, a TOIBKO
TmaTenbHo abcTparupoBaHHLie 0T HMX CYmHoCTH. Bompoc
cTaneT 6oJjiee ACHHM, KOIJA MH B COOTBETCTBUE ¢ TpeboBa-
Huamd § 2.10 ompejesnM cTaGUIBHOCTE Ha OCHOBE Pe3YIb-
TaTOB IEePBUIHHIX ONepaIHii. ITo MOKHO cAelaTh cJaefylo-
muM o6pasoM.
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4.3. PaccmorpuM BOJNHHCTYIO IIOBEPXHOCTB, JEMHRaNLYio
TOpPU30HTANbHO, M MAPUK, CKaTHBamMMACA ¢ IpebHA o
HanpasleHnio K adoxbunke. Dororpadus, cuATang B cepe-
AVHe ero MyTH, BHIIsAAena Ou TpuMepHo Tak, Kak ¢wr. 8.
Mu Moriu 6H paccMaTp¥BaTh COCTOAHHE mMAapHKa Kak
HeycTolYNBoe, TAK KAK OH CKATAICA ¢ TpebHA, TMOKA MH

Our. 8.

He 3aMeTHM, YTo ero COCTOSHME MOKHO CIATATH B TO Ke
BpeMsA YCTOMYMBHM, TAK KAK OH KATUTICA B CTOPOHY JOM-
OuHEM. ITa ABONCTBEHHOCTh NOKA3HBACT, IT0 HAIN WOLXO[
K OoHATNI HeBepcH. CuTyamuio MoKHO cHhenath Gollee
SICHOW, eCM yAamuTh mMAPUK M DACCMATPUBATHL TOJNBKO
moBepxHocTh. Torma Buno, 9T0 BepmMUAY I'peOHA, TOCKONb-
KY ello ufieT 0 ee BAUAHNY HA {BIKCHIE MapHKA, MOMKHO
paccMaTpHBATh KAK I0JOYKeHWE HeyCTOHYUBOro paBHO-
BeCHA, & IHO JOKOUHEKA — KaK [OJ0KeHUe YCTOWInBOoCTH,
uim crabuabHocrn. Termeph HaM ACHO, YTG 6CHM TPEHU®
MOCTATOYHO BEJIMKO, YTOOK MH MOFINM HOpeHe6peTdh Koam-
4eCTBOM ZBHMLOHMA, TO CUCTEMA, COCTOAMIAN W3 ONHON Mepe-
MeHHOH — «GOKOBOe paccToAHMEe WAPAKA» (CKaMeM, OT
oCH TpebHA),— ABJAETCA CUCTEMOH, ONpefelaeMol co-
GTOHHY[BM, U HMeeT OHpeﬂeJ[eHHOG OOCTOAHHOS IIoJie, cXeMa-
THYeCKM M3obpaskeHHoe cTpelKaMi BHUSY Ha ¢ur. 8.

OT 109k B jVEUM TOBEfeHAA DPACXONATCH, A K TOIKe
A — cxopaTea. Mum mpenmonosuTeNbHO BaKIoUaeM, UTO
TMOHATHE (CTa0HABHOCTHY OTHOCHICA He K MaTepHAIBHOMY
Tely, a K Hoxio. Ilollio cBoificTBeHna cTaGUIIBHOCTD, 6CIU
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amann noBefenus cxofarcsa. (Togmoe ompenmenenwe mamo
B § 4.8)

4.4, Tourkw A u B TaKoBH, 9UTO MapUK MaTeMATHIeCKU
npasmiabHOd $opmu, Oyayuum HoMemeH B aw06y0 3 HUX,
ocranercd Ha Mecre. Ecjiu fano moxe, To cOCTOAHMEM paB-
norecuA Oy/eT NYHKT, M3 KOTOPOTO pPeENpeseHTATHRHAA
TouKa He MNepeMemaeTcsi. IHa ocHoBaEUE mnepBUYHON

PG

4/¥\-\_t____/l\
Do o Cod

®ur. 9. Tlome chucreMnl M3 ABYX NePeMEHHHX, ODHCAHHOX
B Tekcre (cTp. 83).

BHHI3Y MOKasaHO MOJIOKEHUE Ky6a (BUM COOKY) NPH PA3NMYHEIX YTJiax
HAKJIOHA X €ro «rJlaBHOM» IPaHM, BRIEJNEHHOM KUDHoM JIHHRMEI.

S

olepaly¥ mepexod U3 DTOr0 COCTOSHUA MOKHO ONUCATBH
KaK Iepexof] «K TOMY ke COCTOAHHION.

(Hysxu0 0oTMeTnTH, YT0 9TO OmpejieleHde TOBOPUT JIUIND
0 ToM, 9T IPOUCXOMUT 8 camoi TodKe PABHOBecUA, HO He
YKa3nBaeT, KaK MONKHH IPOoXoqUTh JUHUY I0BeJdeHU
BOKpPYF 3To#l Toyr#. OHE MoOryT CXOAHMTBCH K Heil, pacxo-
AWMThCA OT Hee HAYW HATY VHHMHA YyTAMU.)
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ITepemennre He M3MEHAIOT CBOI0 BEJIMIUHY, KOTAA CH-
cTeMa HAXOMUTCA B COCTOAHHA PABHOBECHMA, HO 3TAa MHBA-
PHAHTHOCTh HEe O3Ha4aeT, UTO «MammHA» Oe3feficTByer.
Hanopumep, HeuameHHoe CoCTOfHEe peryiagTopa ¥Yarra
BO3MOKHO M TOTJ[a, KOTJIa CKOPOCTh paboTH ABUTaTeieil He
paBHa Hym0. (ITOT Bolpoc ¢ Gonbmeit modmoTol paccMot-
pen Bo «Bpenenuu B xubepmeruxy», § 11/15.)

4.5. 157 MAII0CTPANME TOTO, YTO MOHATHE CTabUIbHOCTH
HpHHANIEKUT YO0, PACCMOTPUM [OJA, OTHOCAIAECSHT
K HPeHAYIMM OpHMEpaM.

Z8
\‘\

®ur. 10.

Ky6, nesxamuit Ha ofHo# ®3 rpaHedl, NpelcTaBJAeT
onpefeIAeMyI0 COCTOAHMEM CHCTEMY W3 ABYX IepeMeHHEIX:
Z — YTol MEKAY MIOCKOCThIO 3TO I'paHY ¥ TOPH30HTANB-
HOM INIOCKOCTDBIO; J — CKOpPOCTh M3MEHEHUA JTOro yria.
(IloBemenye aToil CHCTEMBI 3aBHCAT 0T KOJIWIECTBA [BHMKE-
uns Kyba.) Ecau Ky6 He «oTCKaKuWBaeT», KOTAa ero rpaHb
BerpedaeTcd ¢ MOBepXHOCTBIO ¢Tola, mojde OymeT cXoZHO
¢ u3obpakennnM Ha $ur. 9. CrabuabmocTH Kyba, Iema-
[Mero Ha T'PAaHU, COOTBETCTBYET B 3TOM NOJE CXQKI(CHHE
JUHU{ TOBeNeHUA K IEHTPY.

Kragpatayio kKapTouky, CTOAmYI0 B PaBHOBeCHE HA
pebpe, MoKHO HpPUOIMKEHHO NIpPEACTABUTD ABYMA Hepe-
MEHHHIMY, OTP&YKAIOMIMA CMENIeRNs, MepleHIuKYIApPHLIe
HIGKHEMY Kpamo (z) ¥ mapamwieabHuie eMmy (y). lloxze 6ymer
CXOHO ¢ nao6pamenﬂm{ Ha ¢ur. 10. 3a cMemenuem pemnpe-
3eHTATUBHOM TOYKH U3 Havyaja KoopanHaT () B HanpaBieHAR
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K A mocieayer Bosspamlenue ee Xk 0, ¥ 870 BoaBpawmenue
COOTBETCTBYeT ycToidmBocTd (cTabmabHOCTH). 3a cMeme-
HneM 3 0 B mampasieHum K B mocielyer ygaleHue oT
JAHHOTO ydacTKa HOJs, M 3TO YAAJIEHU® COOTBETCTBYeT
HeycroiuuBocTu. HeonpepenennocTs pBmKeHuii BOIM3H
0 cooTBeTCTBYeT HeompefeseHHOCTH MOBeJeHHA KapTOIKH,
YCTAHOBJIEHHOU BEpPTHKAJBHO.

T

A\

@ ur, 11. Ogna u3 IMEMA NOBOmeHHMA B Ioile
peryaaropa Yarra.

JIJIA ACHOCTW 32 HAYall0 KOOPRWHAT IIPMHATO COCTOAHUE TIOKOA CUCTEMHI.
CucreMa 6biIa CMeLiEeHa B TOYKY A, a 3aTeéM HDENOCTABJIEHA caMoli ce6e.

Perynarop Yarra umeer Gosee ciokHOe Tojae, HO W3-
BeCTHOE IIpUOJIMKEHHe MoKHO HaiTm Ges Tpyma. C Tou-
HOCTbIO, JOCTATOYHON [AJA HaAmUX Iejeidl, 3Ty cUCTeMY
MO’KHO Ope[CTaBUTh TpPeMA MepeMeHHBIMU:

Z — ckopocTh paboTH jBUTaTENA ¥ BpalleHUA pery-

asatopa (06/mun),

¥ — paccToAHHE MEKRY IpY3aMU HIH 1oJdo}eHue Apoc-

CelbHOro KJiamasa,

Zz — CKOpOCTh MHOCTYIUICHWA Iapa.

(y mpemcraBiser mobyl M3 [ABYX YKAa3aHHHX BeIWINH,
TAK KaK MEKIY HAMHA CYI[ecTBYeT CTPOT&s 3aBUCUMOCTH.)
Ecam uro-nu6o BHesammo BrspBAeT yckopeHHe paboTw
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ABUTATEJIsI, YBCANYNBASA X, TO 3TO yBelndeHue I IPUBOANT
K YBeJUYEHUIO Jf; 38 YBeJWYEHUEM J ClefyeT YMEHbIIeHHe
z. IlocKoIbKY 9TH M3MeHeHHMA He CKAYKOOOpPA3HH, a He-
NpepHBHLI, ITUANA MOBENCHEA JOIKHA OHTH CXOHHA ¢ M30-
Opaxeruoil Ha ¢ur. 11. Jlpyrue qunauu nonsg MoKHO OBLIO
OBt m00aBMTH, pacecMoTpeB, 4T IMPOUCXONAT HOCJIe APYTHX
OTRJIOHENHUY (9T JUHNM OYAYT UATH N3 ToUeK, OTIMIHEIX
or A). HeemoTps Ha pasinmdnme HAYaNBHBIX COCTOSAHMI, BCe
IAEMR OYAYT cXomuTheA K Touke 0.

4.6. B nexoTopHIX HamMX OpuMepax (B IpuMepe ¢ KyGoM
1 7ip.) JIMHAK NOBeJeHHs 0KAHYNBAIOTCA B TOUKE, B KOTOPOH
HpeKpaltaeTca BCAKoe NBIMKeHme. B mpyrux mopumepax
ABIDKeHHe IpeKpalaeTcA He [I0JHOCTHIO; BO MHOTHX TepMo-
CTaTaX TeMIepaTypa, NpuOJM3UBIIACH K TOYKE PABHOBECHA,
Ha49MHAaeT coBepmwaTh Heloabimne perynsapHHe KojeDaHUA.
Hac penxo GynyT uaTepecoBaTh feTagu Toro, YT0 HpOUCXO0-
INT B caMoM I[eHTpE IOJA.

4.7. Bounee Bajked ocHOBHON AKT: Bo BeeX CAydasasX CcTa-
OuabHAA cHCTeMA XapaKTepusyeTca TeM, UTo Iocle CMe-
menusd MH MOKeM YCTaHOBUTb HEKOTOpHIU npedes AIA
HOCJIeYIOIIero ABIKeHAA pellpe3eHTaTUBHOM TOIKY, TOTHA
KaK B HecraluabHONM cucTeMe Takoe orpaHmIende ambo
HEBO3MO;KHO, J160 3aBHUCHT 0T O00CTOATENIHCTB, BHELIHUX
o oTHomeHWI0O K o0cy:xmaemoi mpo6ieme. Hampmmep,
ecam TepMocTaT ycTaHoBied Ha 37° G m TemHepaTypa ero
cmerrena go 40°, To ME MoKeM IpeACKas3aTh, ¥T0 B ByAyIieM
0HA He BHIHAIET M3 OIpe/feJellHNX I'paHul], KOTOPHIMHE AJIA
RAHHOTO ammapaTa MoryT ObITh, CKaKeM, TeMIepaTypsl
36 m 40°. Ecun e Tepmocrat O coGpaH ¢ ommOKoM B Ka-
KOM-HUOYIb KOMIOHEHTe W CTAJ I03TOMY HeCTaOHIBHHM
(§ 4.14) m ecam Temmeparypa ero cmenfera po 40°, To Mu
He MOjKeM YKasaTh HHKAKNX IpefiesoB MJIA HocaefyomuX
TeMIepaTyp, He BBoAA B pAacCMOTpeHHe TAKMX HOBRIX
daKxTopos, KaK, CKaKeM, TOYKA [JIABJIEHHSA IPUIOA.

4.8. 91U paccy:ujernd HOABOAAT HAC K CIeRYOIMNM
olpenenennaM. Ecam mamo Hose cucrTeMmnl, olpefexseMol
COCTOSHMEM, U [aHA HeKoTopasA o0JacTb 5TOT0 IOJA, TO
napHaa o6agacTh cra0uibHA, ecaM JHHEWM IoBeJeHNA,
UAYIIMe 13 BeeX ee To9eK, OCTAIOTCA BHYTPH 3Toil 06JacTH.
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Hanpumep, otmerum Ha ¢ur. 8 ¢ 06eux cTopoH 0T TOUKU
A rpaHEOH HexoTopoil obmactm. Bee pempeseHTaTMBHEIE
TOYKM BHYTpH Hee 6YAYT ABHTATheA K A M HE ofHA M3 HAX
He MOKeT BHIHTH W3 Hee; CiaefoBaTeIbHO, 00JacTh cla-
6unsna. Oxroslo ke ToukM B mofobuyio o00g8cTh BHe-
JUTH Heab3d (ec/U TOJBKO He OrpaHUYUTH €€ CaMOH Tod-
Koir B). ,

- W3 aToro ompefelneHNs fcHO, YTO U3MeHEHUE NONA VN
obnactm MoeT W3MEHHTH peayabTal oumTa. Hak mpa-
BHJIO, MK HE MOKeM CKasaTh, 4TO JAaHHASA cucTeMa Ges-
ycnosHo craCunbHa (wam HecrabmabHa)., IT0 BHAHO HA
npuMepe noleil, n3obpaienrnx Ha ¢ur. 9 u 10. (B mocmen-
HeM ciydae o6macT, orpaEMYeHHHe Kako#-1mbo TacThbio
OCH Y, BKIIYAA HAYAI0 KOOpAMHAT, cTabMIBHH; Bce 0C-
TaNbHAKe 00JIaCTH HeCTaCUIbHEL.)

[IpuBenennsie npuMeps GbLIA BHOpPAHH € IEIbI0 OCHO-
BatTeJbHOM NpOBEpKY olpefenenusa. UacTo mons OuBaioT
Gosee mpoctuiMu. B mome ky6a, mampumep, MoKHO IpoO-
BECTY MHOKECTBO TpAHWL OBAaIbHOA (oOpMH Tak, 4TO
3arJI09enHNe B HAX obmactw GymyTr crabunbmmmu. K Ta-
KOMY THIy OTHOCHTCA M HoJle peryisTopa YarTra.

Mu Oymem rosoputh, uT0 nose ¢TAGUIBHO, eciu
c1abuibHa Bed 3aHEMAaeMad UM o004acTh; Toraa ¢TabuabHOR
MOKHO HA3BaTh U CUCIMEMY, KOTOPOI MPUHALISKAT IToJe.

4.9.lnorpa yeaosnsa 6sBaoT ente npome.CucreMa MoKeT
MMeTh TOJBKO OZHO COCTOSHUCG pPABHOBECUSA, U JUHHUM TOBe-
IeHuA MOryT Aub0 Bce CXOMMTBCA K HeMy, Jubo Bce pacxo-
AUTBCA 0T Hero. B Takom caydae s ykasaHua HaOpasile-
HNA JRAn# JocTaTodHo 6e3 BCAKMX OroBOpPOK CKAa3aTh,
970 «Hoxe cTabumwnbmoy» (uinu HectabunbHo). CucTeMy MOKHO
IpPABUJIBHO ONNCATH ¢ IIOMOM[BI0 TAKOI'0 MHpPOCTOT0 YT-
BepsEfeEnn (63 yxasanusa o6nacTE) TOABKO TOTNA, KOTHA
ee Iole, T. €. ee IOBeeHUe, JOCTATOYHO IMPOCTO.

4.10. Eciy nuausg noBeJieHust CHOBA BXOMHT B cCaMoe
cebsi, cmcrema OpojeaniBaeT NOBTopAwilgica Muka. Ecan
MUK WMedNKoM IIoMemaeTcsa B JanHoR oCIacTy A TMHAHK T10-
BefleHNA 6200AMm B Hero, 10 WK cTaOrieH.

[logo6HE# TNKA 0ORYHO CBOCTBEH TEPMOCTATAM, KOTO-
pHe Tocle JIUKBHTANIN TpyGoro OTKIOHEHHWA IEPeXopAr
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K peryaspHblM KolXeGammsam Mamdolf aMIMTyger. B Tarom
clydyae JIVHWY MOBefeHU: OYAYT CXONMTBCA He K TOUKe,
a K MUKIYy, K&K B IpeyBelMdYeHHOM BHAe IOKA3aHO Ha
¢ur. 12.

4.11. 310 oupeneneHve CTaOUILHOCTH YJ(OBAETBOpSET
TpeboBanuio § 2.10, ubo HabuaionaeMoe MOBEfeHNE CUCTEMEL
ollpefielfeT WoJe, a Hoie olpefelseT ¢TaOHIBHOCTS.

dur. 12.

Cxrexma Henocpedcmeennsix 6030eticmeuts

4.12. Onucanue aeiicTBYA peryJiaTopa ¥ aTTa, cieJaHHOe
B § 4.1, morasano, uro a10 AeiicTBHe ofpa3dyer QyHKUMO-
HaNbHHH LUK Nenb NpPHYNH M CASJCTBME 3aMKHYTA.
Ecnu Mu OpencTaBiM HemocpeACTEeHHOe BosjeiicTue A
Ha B cumBoiroM A —~ B, To ycrpolicTBo peryiaTopa
YaTta MoKHo IpeJiCTaBUTh CXeMmoii:

Cropocme Paccmosnue
pabomess mendy
douzgmens 2pysam

N

Cropocms
nocmynneHus
napa
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(Huemo yxasauHBEIX 3[€Ch IEPCMEHHHIX SABJSETCH
OTYACTHE TIPOM3BOJIBHEIM. )

Termepr 7 X049y 5ICHO IoKA3aTh, 9TO CXEMHL 3TOTO THIIA,
Ipy HAJINIAKN MX TOTHOTO OIIpeAedeRUs, MOAHO NOLHOCbI)
881600UMb U3 pe3yAbIMAmMos nepsuNKulr onepayuii. Nua nx
NOCTpOEHUS HeT Heo0XOZUMOCTH HM B KaKoM MeTaduau-
YeCKOM MJM 3aWMCTBOBAaHHOM 3HaHHU, UToOH mOKa3aTh,
Kak 3To JenaoT, PAacCMOTPUM IIPHMED ¢ pEAILHEIM pery-
asTopeM YarTa.

BepyT 1ooueperno kKanyo napy mepemenunix. Jory-
CTUM, 9YTO CHA4YajJa UCCIEeAYIOT 3aBUCHUMOCTBE MEKJTy «CKO-
POCTBIO PaboTH JBUTATENS» M «PACCTOTHUEM MENAY Cpy-
3aMm». IKCHEpUMEHTATOp fiOJKeH PUKCHMpoBaTh HA ompe-
TelleHHOM YpOBHE BEIUTAHY MePeMeHHO# «CKOPOCTh oCTYH-
JEeHVA mapay ¥ BceX APYTUX IOCTOPOHHHUX» MepeMenHHX,
H3MEHEHUsI KOTOpHX MOram OH che’aTh HeACHO! 3aBHCH-
MOCTb MEK/JY CKOpOCTBI0 pabGoTH [BUraTeis M PaccTof-
HUEEM MEXAYy rpysaMuM. 3aTeM OH JlOJ#KeH WCIKITHBATH
pasiudHEE CKOpOCTH paboTH ABUraTenss ¥ Halmopath,
KaK 9TO0 CKA3HEBAETCA Ha NOBE[eHNM IiepeMeHHOH «pac-
cTofAHMe Meykpy rpys3ammy». OH Haiifer, 910 33 wu3Me-
HEeHUAMY CKOpPOCTM  perylspHO ClefyioT W3MeHeRHnd
aToro paccrosuusa. Taxkmm o6pasom, Ha mepexof IlepeMeH-
HOH «(paccTosgHME MEKAY TIpPy3aMu» 01 OFHOH BeJWINHBI
K Jipyroil Oeiicmsumesvho BIUAET BeJIWIWHA CKOPOCTH
paboTH fBUTaTeNd. JKCIEPUMEHTATOPY HUYEr0 He HYKHO
3HATBH O IPHPOJie BCeX AefiCcTBYOMNX Gu3ndecKuX CBsaeii—
eMy pgocraTouHo Habaopath ¢axT. 3aTeM, HpPOAOLEAL
TIO/IIEPsKNBATE «CKOPOCTH TOCTYIIERYS Iapa» HAa IOCTOAH-
HOM YpOBHe, OH AO/JKEH MCIHTHBATD pa3andfke LaccTod-
HUA MeKAY IpysaMu ¥ HaOmoNaTh JAeiicTBHEe TAKUX M3Me-
HEeHUH Ha cKOpoCTh paboTm jBUraTels; OH HalifieT, UTo
HUKAKOTr0 BJIMAHEA OHM He OKA3HBAKT. TakuM oOpaszom
OH YCTaHOBUT, UTO MEKAY STMMH HepeMeHHHMH HYMHHO
HOCTABUTH CTpeNKY cjleBa HANpPaBo, HO He CIpaBa HaJleBO:

Paccroanme Mexpy

JOBHraTCIA rpysamm

Cxopocts paGoTH ‘ R
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3arem 5Ty IpomeAypy MOKHO 0y1eT HOBTOPHUTE ¢ ABYMS
HepeMEHHKMI «PacCTOSHIe MEKAY I'py3aMu» ¥ «CKOPOCTD
HOCTYIIEHUA TIapay, NOffepRUBAA TPeThI0 IepeMeHHy0—
«CKOpPOCTh paGoTH [BUTaTeJd» —HA HOCTOSHHOM YpPOBHE.
W, wnaxosenm, MoKHO OyneT YCTaHOBUTH 3aBUCHMOCTb
MEXKLY WIeHaMH TpeTbell mapsl.

OdeBupgHO, 9To 3T0 Beeobmuit Meton. JLast Toro 4Tobmt
nafiTM HemoCpeJCTBEHHKIe BO3/eHCTBHA B CHUCTeMe C Hmepe-
MeHEHME A, B, C, D..., HyKHO B3Th OMHY L1apy, cKameM
A v B; mognepxuBaTh Bee ocTanbHEe mepeMennse C, D...
Ha TOCTOAHHOM YpPOBHe; 0TMeTHTh Hobefenwe B, worna 4
UMeeT HAYAIbHYI0 BeJlmduHy 4, a TakKe TOrAA, Korga 9Ta
Beaudnnaa paBHa A.. Eciau nosenenne B B 06oux cnydasax
Of(MHAKO0BO, To A He oxasniBaer HA B HUKAKOro Hemocpen-
cTBeHHOT0 Bozjeiictensa. Ho ecau mosegerme B pazmudno
M 33aKOHOMEDPHO MEHMEeTCA B 3aBHCHMOCIM OT HAYaJBHOMN
BeJawdndau A, To HemocpeACTReHHOEe Bo3AeilcTBHe Cyuyecm-
syem, 9To MO:KHO obosgadnTth 4 — B,

Mensaa mecramu A u B B a10if mponegype, MK MoxeM
3aTeM NpoBepuTh Hamumaue cBa3m B —+ A. WenwmrnBas
N00YepeHo JpyTHe Iaphl, MO:KHO YCTAHOBUTbH BCe Heno-
CpeficTBeHHEE Bo3/efcIBIA. ITOT MPOLECC COCTOUT TOABKO
U3 MepBWYHHX oIepaluii, M, CleXoBaTelbHO, 3decch He
HCIONb3yeTcA HUKAKOE 3aMMCTBOBAHHOE 3HAHWE (HalJbHeH-
niee paceMoTpeHue 3Toro nporecca cM. B §12.3.). Mu 6ynem
9acTO IOJB30BATHCA TAKOTO POA EXSMOH HEIOCPeACTBeH-
HBIX BoageiicTBuii.

4,13, Cnegyer 3aMeTuTh, YT CTPEIKA B cXeMe, XOTH OHA
MHOTAA U COOTBETCTBYET KAKOMY-TO peaJbHOMY Marepualb-
HOMY KaHaay (CTep:KHI, IPOBOJLY, HEPBHOMY BOJOKHY
¥ T.1.), B 0OCHOBE CBOCH He HMeeT OTHONMIEHUSA K MAaTepHaIb-
HEM CBS3fM, a CAYKUT JHIb 0603HAYEHUEM 3A6UCUMOCMU
mewcdy nosedenuem nepemenntir A uw B. Crporo rosops,
OHA OoTHocUTCA TolbKo K A m B ¥ He Kacaercd HUKAKUX
HpOME/KYTOTIHEIX 3BEHEEB.

Pewasonium panTopoM, HA OCHOBAHUU KOTOPOTO MO/KHO
BHBHHYTh HIoTe3y 0 KaHaje cBs3d Mexjay 4 u B, aB-
AsieTcsA Hanwunme QYHKIMUOHAJIBHOH (IposBIAEMOil B moBe-
JeHuy) 3aBUCHMOCTH MEMK/(y HIUMHU; 310 OHLT0 ACHO MOKA3aH(
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B 1888 r. B Tor gens, korfa I'empux I'epn mpoumssen cBoit
snaMeHUTHE omuT. Om mMea ABa amnapara (cwkasesm, A
n B), Mexray koTopHMM He OHIO HUKAKOH odYeBUIHON
CTPYKTYPHOU ¢BA3H; M TeM He MeHee BCAKAM pas, Koria oH
B a000d Ipou3BoAbHO BHOPAHHHHA MOMEHT 3aMHKAJ
KOHTAKT B annapare A, B annapaTe B IpocKaxkuBaja UCKpa,
T. e. MoBefleH¥e B B m000il MOMEHT 3aBHCENI0 0T MON0KEHUA
BHKMo9aTens B A. 3pech Grulo mpAMoe OPOTHBOpEdIHe:
MaTepuanbHO (B CTPYKTYDHOM OTHOINEHUY) [BE CUCTEMH
He Ovliu CBA3aHBI, ONHAKO (PYHKIMOHAJBHO IOBEIEHUE
ofHOH 6bit0 CBA3AaHO ¢ MoBefeHWeM Apyroi. Bce ydeHHIe
HpHU3HAJNM, YT0 AaHHEE O 7208e0eHUl MOTYT CIYKATh OKOH-
4aTeJbHEM JOBOXOM, /[OKASHBAIIINM HAaJIn4ue KaKoi-To
CBA3M.

Obpamnasn ceasv

4.14. T'azoBmil TepMoCTAT Toe UMeeT 3aMKHYTYI0 PyHK-
OUOHANBHYIO Iellb (MUKI), Win o0paTHYIO CBA3b; oH pery-
JUPYeTCA KATCYIO, KOTOpas NPU CBOeM TeILI0BOM pacmid-
peHNHI TiepefBUTaeT pHYar, perylUpyiomuil OpUToK rasa
K HarpeBalomemy IIaMeHW, Tak 9To CXeMa HemocpexncT-
BEHHHX BO3JelicTBUl BHIIAANT CIeAYIOMUM o6pa3oM:

Temireparypa Hduamerp

Kancyas -—> KaICyJarl
Bemnyuna rasoporo Monoxenue

nlaMeHH pEYara

N — 1

IMono:kenwe rasoBoro
< KpaHa

IIpuror rasa

Mur mpepmaraem umratenio camoMy yOeguThesa B ToM, UTO
KeiKnaA CTpesaKa INpefcTaBigeT dusniueckoe JeficTeue,
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KOTopoe MOMKHO HpOJeMOHCTPHpPOBATH, eCiu BCE IepeMeH-
HHle, KpoMé OfHOH Naph, HoA/epKuBaTh HA IOCTOAHHOM
ypoBHe.

JpyruM npuMepoM CIYKMT «peaKuisay, NPORCXOAAman
B papZonpHemMHuKe. Mu Mo)KeM Hpejic1aBuTh €ro jieficTBue
HBYMsi IepEMEHHKIMY, CBA33HHHIME B JIBYX HAIIpaBJIEHUAX:

AMnumrypa Komebammit |—»| Amnamryga KoneGaHmit
aHOJHOTO TOKA <— NOTeHINANA COTKA

Hunmueit crpenkoil npefcraRieHo AeiicTBHe IoTeHIMAaJa
CeTKH BJEeKTPOHHOH JaMIH Ha aHOAHHIA TOK, 8 BepXHei
CTpenKol — T8 0co0eHHOCTE cXeMul, 6Jarofaps Koropoi
Konebanud aHOTHOI0 TOKA BAMAKT HA TOTEHIHAT
cerkd. dPpdeKT, mpefcTaBIeHHH HIKHEH CTpedKol, olpe-
HenseTcs KOHCTPYKHWMeH JaMIbl, a «BepXHuil» apdext —
YCTpPOHACTBOM CXEMH.

CucTeMEl, IIepemMeHHEEe KOTOPLIX BANAIT APYT HA ApYyra
Yepes MOCPEACTBO ORHOH WM HECKONBKNX 3aMKHYTHX
neneii, o6iafaoT, KAk roBopAT B paguoTeXHMKe, «obpaT-
Holl CBA3BIO»; TaKWMe CHCTeMBl WHOT[A HABHBAIOT TaXKe
«cepBoMexaHuaMaMu». OHE Do MeHbimlefl Mepe Tak sxe
cTaphl, KaK pelyasaTop Yarra, a MoskeT OHTh, B eme ApesB-
Hee. Ho TonbKO B mociepsee JiecATHIeTHS OBJIO OCO3HAHO,
4T0 HaanIue o6parHO# CBA3M AaeT MAamIUHe MOTEHIAAIbHEe
BO3MOKHOCTH, KOTOPHX HeT Yy MAUIMAH, JUMEHHON TaKoi
CBA3U. JTOT MpOTpecc COBEPINUICH B OCHOBHOM B IIEPHOJ
mocierHe#d ROMHH Mo BAMAHNEM NOTpeOHOCTH B aBTOMATH-
9eCKUX METOFAX YNpABIEHUA NPOKEKTOpaMU, 3eHUTHRIMU
ODPYAMAMY, paKeTaMd M TOpHIEeAaMu; ero 06ieryajd orpoM-
HEIe YCIeX¥ B 00MacTH 3JIEeKTPOHAKU. B peayarTaTe NoABU-
J0CH MHO/KECTBO HOBHIX MAIINH, CIOCOOHEX K CaMOperyiu-
POBAHUIO U CAMOKOPPEKTHPOBAHUI0, ITO OHIIO JOCTUIHYTO
BIepBuie. HexoTopie U3 X TIAaBHHX CBOWCTB GyayT onm-
camul B § 4.16.

IIpupoma, BeqnumHa W HalNpaBienue o6paTHOl CBA3H
00BIYHO OKA3KBAIT pelarpilee BINAHWE HA CTAGMILHOCTD
nin HecrabuabHocTh chcTeMui. Hampnwmep, B peryasTtope
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VYarra nau B TepMocTaTe H3MeHEHNe IOJSIPHOCTA BKIDYe-
HEA KaKoi-nu00 YacTu, MHBEepCUpPYs JeilcTBHEe ONHOTO U3
3BeHbEB Ha NOCHeflylollee BBEeHO, MOYKeT INpPEBpPaTUThH
cucTeMy W3 CTaGMIBHOME B HecTabuiabHylo (9TO, BeposTHO,
u npousoiiner). B paboueit menm pagmonpmeMHHKa CTa-
OMIBHOCTH WM HecTaOWIBHOCTH OMpefessiercs Koauyect-
BEHHEIM COOTHOIIEHWEM Me;RAY dPderramu pasmoii Mousp-
HOCTH.

HecrabumabHocts B TAKHX CHCTeMAX MNpOoABRJIAEICA B
«BEGpocax». Mameiimee noaMylienne ycnaunaercd B pe-
BYJIbTATE €ro KpyroBoil Mepefadn 10 3BAMKHYTOR 1e1H, TaK

1= 2 =2

PRl

9T0 0HO HEempephiBHO pPacTer, IpeBpaliafch Bo Bee Gonbuiee
OTKJIOHEHNE OT CpefHero COCTOAHUs. JTO sBJIEHZE TON-
HAEeCTBEHHO TOMY, YTO HA3HIBAIOT (MOPOYHHIM KpYTOMY.

4.15. Brime 65Tl paccMOTpeHH MPYMepHL CHCTEM ¢ Ipo-
cToit 3aMKuyToll Hensto. Ho Gotee caoymuasie cucTeMbl MOTYT
¥MeTh MHOI'0 mepellJleTaloIUXcA 3aMKHYTHX Hemell. Ecam,
HampuMep (Kak Oymer onucano B § 8.2), CymecTBy0T IeTHpe -
nepeMeHHHEe N BCe OHM AEHCTBYIOT APYT Ha ApyTa, To cXeMma
HeIlloCpefiCTBeHHHX BO3JeilcTBUA 6ymeT Takol, KaK HoKa-
samo Ha ¢ur. 13, A. Jlerko ybegurhbes, 9T0 TaKasg CHCTeMa
copep:kut 20 mepemieTeHHHX 3aMKHYTHX Iefleil, ABe U3
KOTOpPHX mpefcTaBlens cxemamu B u C.

Hanbreiimas paspaboTka Teopym cuCTeM C 00 paTHREIME
CBSIBAMM HeB03MOKHA 0e3 mpuMenennsa matemaruxu. Ho
3flech MOCTaTOYHO OTMeTnTh ABa daxta: 1) cucrema, ofia-
Aawpomas ofpaTHO#l cBA3LW, OOKYHO OGHBAET AKTHBHO CTa-
OuNbHON WIHM aKTUBHO HecTabwnpHoil; 2) Oymer AU oHA
¢cTaGuIbHa MY HecTAOWIbHA, 3ABUCUT OT KOJMYECTEEHHBIX
meTallell OpraHM3alWy JaHHOI CHCTEMBL.
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Iouckr yean

4.16. Hamxpas crabunbHag cucTemMa obiajaeT TeM CBoil-
CTBOM, 4YTO eCJIH ee BHIBECTH W3 COCTOAHWA PABHOBECHA
¥ IpeloeTaBUTh caMoil cele, 10 ee NOCHeNYIoONee U3MEHEeHUe
oKasieTcA B TAaKOM COOTBETCTBUN C MCXOAHEIM OTKJOHe-
HEEM, YTO CHCTeMa BepHETCSI K COCTOSTHMIO PaBHOBeCUA.
T axum 06puzom, MHONCECMB0 PALUNKBIL OMEAOHEHLI 6yOem
8513b16AMb  MHONECMEO COOMEEMCMEEKHYL —PeakyUil. ITo
MOXHO HOAIBEp/NTH HA IIpUMepe MPOCTOro motsA, uaobpa-
mennoro Ha ¢ur. 9.

Taryro coraacoBaHHOCTH JUHUE BO3BpaILeHUA ¢ UCXOJL-
HHIM OTKJIOHEHVeM MHOTTIA PaccMaTpUBAIHN KAaK «pasyMHOe»
¥ CBOHCTBEHHOE TOJNbKO JKMBHM cymecrBam. Ho mpoctsim
OMpPOBCpPKeRyeM CAYKUT OOBIMHBIE MAATHUK: €CIHM MBI OT-
KJOHMM €ro BIIPaBO, OH PasByBaeT CHIY, CTPEMAILYIOCS
CABMHYTEH €ro BIeBO, a eCIANW Mhi OTKJIOHHM ero BJIEBO,
OH pasBy¥BaeT CHUIY, C1PEMALIYIOCA CABUHYTH elo BOPAaBO.
CpenueBeKoOBHIT yYeHEI, 3aMEeTHB, 4T0 MASITHUK pearmpyer
Ha pasjudnnie OTKIOHEHNS BOBHUKHOBEHMEM CHJ, pasny-
HEIX 0 HaNpaBJIeHN[o, HO Bcerjja TOJKAMIIUX ero Kcpef-
HeMY MOJOMEHUIo, CKas3ad OH, 9T0 (MASITHUK HIOeT cepe-
Zuay». 9Toit ¢pasoit oH HpusHAJ Ovl, 9TO NMOBeleHne CTa-
GuIbHO CcHCTEMB MOMXHO OIIMCATh KAK (HOUCK I(eJu».
Mur MmosKeM, He BHOCA HEKAKOTO MeTadu3mIecKoro CMLICIA,
NPHU3HATE, YT0 TaKOM TAI MOBELEeHUs] AeHCTBATENBHO CBOIl-
CTBEH CTAaOMIBHEIM AWHAMUYECKNM cucTemam. Hampmmep,
¢ur. 14 norasmBaer, KaK NpH M3MEHEHHAX YCTAHOBKA Tep-
MocTaTa TeMIepaTypa puGopa Bce BpeMf cliefyeT 3a Helo,
OpBGIWKaACh K 3aJaBHON TeMmepaType TaK, KAK eclu OH
8To OBlJIa ee 1elb.

Takoe jBnKeHuwe MpoMCXOAUT 37[eCh TONBKO B Oj(HOM
n3MepeHun (TeMOepaTypa), HO B APYIAX (MINYIHUX I[eTHY
ycTpolcTBax u3MepeHuil Mo;keT OnrTh Goxbme. Hampmmep,
IIpOKEKTOpP, YIPABIAAEMBIA payMoIoKaTOpoM, WMCHIONb3yeT
_OTpajkeHHble UMDYIBCH [N TAKOr0o M3MEHEeHWsI HANpaBlle-
HUA Iy9a, KOTOPOe CBOTAT K MAHEMYMY yIOJ MeKAY DdTHM
HalpaBieHyeM W YII0BBIMM KOOPMHHATAMHM KCTOYHHKA OT-
pakeHHHX wumnyabscoB. Ecau caMoler MeHseT Kypce,
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IpPO/KEKTOp AKTHBHO Ipeclefyel ero TOYHO TaK ke, KaK
TeMlepaTypa ClefoBaja 3a U3MeHeHUAMH YCTAHOBKH Tep-
mocrata, Taxas cucTeMa «MmieT I(eJby B IBYX M3MepeHRAX.

Temnepamypa
pemmmmmezs

Bpemsa —=

®ur. 14, Kpusag rempepaTyps TepMocTaTa
(crtourHasg IMHUAA) NPUA N3MEHEHHAX YCTAHOBKH
perynfaropa (NYyHKTUPHAA JUHUA).

O6mee B 31MX NOpmMepax To, 4To oba ycTpoilcTBa «ym-
paBJIAOTCA CBoell ommOKOMY: Kaikjoe W3 HHX YACTHIHO
yOpaBlisieTcA OTRIOHERUOM COCTOAHMA CHCTEMEl OT PaBHO-
BECHOTO COCTOSHUSA (KOTOpOe B 3THX NpuUMepax MoKeT OHTH
U3MeHeHO BHeimuuM Bo3sfeiicTsueMm). Ha Tepmocrar Biuser
pasHOCTh MeAY J[eACTBHTeNbHON M 3aJaHHOM TeMHepa-
typamu. Ha mpoeKkTop BanseT pasmndse Mexay ABYMs
HampaBieRuaMu. TaxkuM o6pasoM, k MawWUram ¢ 06pamuoil
C6A3bI0 HE OMHOCUMCA 1ACMO nOoemMOopaeMmoe ymeepicoenue,
YmMo MAWUHL OeliCmayom ecaenyio U He MO2YM UCHPABAAMb
ceour owubor. Takroe yTBepikmenne BepHO B OTHOIIEHHH
MAIuH, He BMeoluX o6paTHoil cBA3K, HO He B OTHOMEHAN
mamue Boobme (§ 3.11).

Teneps, Korga MH ycTanoBwIH, 4To o6paTHY0 CBA3H
MOMKHO MCHONb30BATh JIA KOPPeKIAN J1000r0 OTKIOHEHUSA,
HaM JelKo MOHATH, 4TO HeT ILpefela CIOMKHOCTH (Hele-
HAUPABIEHHOI0» MOBefeHNs, K KOTOPOMY MOTYyT OHITBH
CHOCOOHE MaNIUHEL, COBEPIICHHO JNIMeHHEEe KAaKoro 6H TO
Hu Obllo @Rm3HeHHOro» $axTopa. Hanpumep, aBTOMaTH-
decKoe 3eHUTHOE OPY/Te MOKeT YIPaBIATHCS MMIYIbCAMN
OT PajimoMoKATOPA, OTPAIKEHHEIMH KAK OT IpecieflyeMoro
caMoleTa, TaK # OT COOCTBeHHKX Pa3pHBAOIMUXCS CHAPH-
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AoB, TaKUM o0pasoM, UTo OHO CTPEMMTCA CBECTH K MMHU-
MYMY paccTOAHMe MeXIy MecTaMH BX pasphIBOB N CaMo-
aeroMm. Taxywo cncTeMy, NOJIHOCTEI0 ABTOMATARHPOBAHHYIO,
HeJb3A OTIMINTD 110 NOBEeHYI0 OT OPYXUs, YIPaBIAEMOT0
9enoBeKoM: o0e cHeTeMul OyayT BecTd OTOHB LO HeJH,
YIHTHBasA BCe ee MAHEBPH ¥ HeNPePHBHO MCHOJB3YA CBOH
OmuUOKA AAA TOTO, YTOOH YRYWMHMTH OUepefHOll BEICTpel.
IdTo moraskBaeT, 9T0 CHcTeMA C 00paTHON CBA3BIO MOMKeT
OBITH TMOMHOCTHI0O BBTOMATHYECKOM B TeM He MeHee CH0OCO0-
HO#l K aKTHBHEIM M CJIOKHBIM ToucKaM Lexn. To u gpyroe
BIOJHEe COBMECTHMO.

4.17. MoxHO 3aMeTuTh, YTo cTaONIEHOCTH, KAK MH ee
ofipefelnaN, OTHIOAb He NpeANoJaraeT HelOABIKHOCTH
nian HermOkocru. Ilpaspa, craGunpHas cmcrTeMa O6GHYHO
MMeeT COCTOSHHNE paBHOBecwusi, B KOTOPOM OHa He obHapy-
JKUBAeT HUKAKMX M3MeHeHuil; HO 9T0 OTCYTCTBMe H3MeHeHU
HeJb3sA NPUHBMATH 33 HEMOABIKHOCTH: GYAYIM BHIBegeHA
73 COCTOAHMA pAaBHOBeCHS, CHCTEMA DepeliieT K aKTHBHEM,
HHOTAla OOIWpHHM ¥ CIOKHEIM, ABU:KeHHsM. Ctabmiasnan
cuciemMa OrpaHHYeHA B CBOMX M3MeHEHUAX JHUMEL B TOM
CMHCIe, YTo el HecBoificTBeHHH BceBoaMoiHHe Oecupe-
JellbHEIe OTKJIOHEHMWSI.

Cmadburvbnocmdv U 1enoe

4.18. BasxHaa 0coGeHHOCTE CTaGUIBHOCTH (MIH HeCTa-
GUIBHOCTH) CHCTEMH COCTOMT B TOM, UTO 3MO0 CEOHCME0
npunadaexcum ecell cucmeme U He moxcem 6bimb NPUNUCAHO
Kaxoii-au6o ee wacmu. ITo NOIOKEHAE MOYKHO YIPOMJLIIOCT-
pUPOBaTE, PACCMOTpeB NepByw cxemy § 4.14 ¢ Touxu 3perusd
OpaKTHIECKOTO KOHCTpyUpoBaHuMA TepmocraTta. Jaa Toro
4T06H 06eCHedUTh CTaOHIBHOCTD BCeil CHCTEMB!, KOHCTPYK-
TOp MOMKEH YdYecThb Clefyiomiee:

1) KakoBo BIHSHWe TeMUepaTypH Ha A¥iaMeTp KancylH,
T. e. BefeT JM HOBHINEHMe TeMIEepaTypH K pacIIMpeHHIo
AIN K CKATHIO KaICyJIb;

2) B KaKylo CTOPOHY Oy/eT NBUTATBCA PHIYAl IpHW pac-
IVpeHud KalCyIH;
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3) B KaKoMm HANpaBJenwd OyjeT HOBOpAIMBATHCA Taz0-
BRI KpaH Op¥ ABWKeHNM phidara;

4) npuBegeT 1AM [aHHBIE MOBOPOT TAa30BOro KpaHa
K YMeHBIIeHWI0O MJI¥ K yBelMIeHMIo IPHUTOKA rasa;

5) YyMeHBIIUTCA WIM YBeIWIATCHA Ia3oBoe MAaMA IpH
yBeIUUeHUN OpPUTOKA Trasa;

0) Kar DoBiIuAET yBenuYeHwe ra30BOro IIAMEHH HA
TeMIepaTypy KaucyJml.

HexoTtopuie W3 0TBeTOB OYeBHIHH, HO TeM He MeHee
Heob6xogumel. Horga msBecTHH Bee IMecTh 0TBETOB, KOHCT-
PYKTOp MoiteT obeclleunTh CTAOWIBHOCTH TONBKO TAKAM
coenHeHNeM COCTaBHHX YacTeil (TJABHKM o6pas3oM MyTeM
KOHCTPYKTHBHOTO odopmiendsi cBssefi 2, 3 m 5), mpn
KOTOpOM OHH B IeJoM 00pa3yioT HaJJieKamyio CHCTEMY.
IIsg1p u3 mect adPexToB MOrYyT GHITH ONpeNedeHH, HO
cTabuabHOCTL Bce eme GyneT 3aBHCeTh OT TOTO, B KAKOM
OTHOmMEHMM K HUM Haxogurcsa mectofi addexr. Cma-
6UAbHOCMIL NPUHAOAEHCUM MOALKO WX COUEMAHUIO;, ee
Heab3s OMHeCMU K YACMAM, DPACCMAMPUSLEMBIM 8 O0MmOesd-
Hocmu.

Jasa Toro, 4roOk MOAIEPKHYTbh HE3aBUCHMOCTb CTa-
OMIBHOCTH CHCTeMH OT YCHOBWIH, KacajoImmxcda dacTeld,
COCTaBJISIIOMIMX I{elloe, MEl IPWBEJeM ellle HECKOABKO NpH-
mepoB. (JlokasaTenbcTBa HAMHKX MoJoMKeHNI ganw B §§i20.9
u 21.12).

a) JlBe cucTeMBI MOKHO COEIUHUTH TAK, 9T0 oHU GymyT
B3auMopeiicTBoBaTh MEXAY coboil, o6pasys eguBYIO cH-
CTeMy; TO, YTo Ka)KHas W3 HAX B OTHENbHOCTH OHIIa
cTabuabHOM, He 03BOJAET HUYero cKasaTh 0 CTaGHIBHOCTI
CHCTeMEl, 06pa30BaAHHOM UX COeMUHeHUEM: OHA MOYKeT GHITb
mmbo cTabuibpoii, Au60 HecTaOWIBHOM.

6) JIBe HecTaOWIBHEIE CICTEMBl NMPU HX COGAHHEHNH
MOT'YyT o6pa3oBaTh Imedoe, KOTOpoe OyZeT CcTaGMILHEIM.

B) JIBe cmCTeMH MOryT 00pa3soBath CTa0HIBHOE I[el0e
Opu opHoM cmocofe coelMHeHHs ¥ HecTaGUIbHOE —Ipn
ApYToM.

r) B craGuabHoll cucreMe ¢urcamus ofHo#l M3 Mepe-
MEeHHEIX MOKeT c/iellaTh CHCTeMY U3 0CTalbHHX NepeMeHHubX
HecTabuIABHQH,
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Tarnue UpaMepH MOMEHO YMHOKATE TOYTM Ho Oecko-
HeHOoCTH. OHY WIMIOCTpUPYWT HpPaBBEIO0, COTIACHO KOTO-
poMy cTabmiIbHOCT (WIH HeCTAaGHMIBHOCTH) IRHAMUYECKOM
CHCTeMBI 3aBHCHT OT dacTeil ¥ WX B3aUMOOTHOUIEHUI, B3sI-
THIX B IEJIOM.

4.19. To, 4To cTabUIBHOCTH CHCTEMH eCTh CBOICTBO CH-
CTeMHI KaK IeJoro, CBA3aHO € TeM 00CTOATeNBCTBOM, YTO
Haauuue cmabuabrocmu écez0a npednosazaem U3BeCMHYIO
koopOunayuio 8 deiicmeuu wacmeii dpye na dpyza. B Tepmo-
cTaTe HeoOXOMMMOCTh KOODAMHAIME OYeBUAHA, TaK KaK
ecad OH ero gacTd GLLIM CoefAUHEHH cIydaiHeM oOpasoM,
MH UMenIl O UMb OJMH MAHC U3 ABYX MOAYIUTh CTAOMIb-
Hyto cucteMy. Ho o Mepe yCIO/KHEHISA CHCTEMH U ee 00paT-
HHX CBA3el JocTW;KeHMe CTaGWIBHOCTH CTAHOBHTCA eMmLe
fomee TpymHBIM ¥ BepOSITHOCTh HeCTabMIBHOCTH BOo3pa-
cTaer. PaguoTeXHUKA CAMIIKOM XOPOMO 3HAKT, KAK JIerKo
CIIO:KHASA CHCTeMa ¢ 0GpaTHO CBA3BIO TepsAeT cTaOMIBHOCTE
H KaK TPYAHO HAWTH HMEHHO Ty KoMOHHAIHUIO JacTell u cBA-
3eif, KoTopas AellaeT CHCTeMy cTabuabHOl.

Jdror Bompoc HoApobHee paccmoTpen B § 20.10; sgecs
e HOCTATOTHO OTMETHTH TO, 4T0 IO Mepe yBelWdcHUSN
9Hclia HepeMeHHHX JJIA AOCTI/KEHUA CTaOMIBHOCTH Tpe-
O6yeTca Bce Gollee 1 Oollee TIATeIbHAA KOOpANHATUA TeiCT-
BHUA OFHAX NepeMeHHEX Ha KpyTHe.
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AJAIITATIAA KAK CTABHJABHOCTD

5.1. IlonsTue «ajanTanmusa» KO CUX TOp IPHUMEHSIOCH
HaMu Ges onpeelleHns; 3Ta HeACHOCTh OJUKHA GHTH yeTpa-
Hena. ONpefielieHne He TOJAbKO AOKHO OHTbH TOYBHM, HO,
corracHo § 2.10, omo gomxHO OHTH MaHO B NOHATHAX,
HOJHOCTBIO CBOJVMMHX ¥ TepBUYHHIM OIEpPaNiAM.

5.2. Oupepenenvie, COrIaCHO KOTOpoMy HOBefeHHe Ki-
BOTHOI'0 ¢afaNTUBHO», €Clid }KUBOTHOE «IPaBUIBHO pearu-
pyeT Ha pas[paKuUTeNby, MOXKHO OTBeprHYyTh cpasy e. Bo-
OepBHX, OHO Npefmojaraer Kakoe-To JeiicTBHe 3Kcmepu-
MEHTATOpa ¥ [O03TOMY HeIpUMEHVMO, KOTAA CBOOOLHOMM-
BYIuil OpraHU3M U ero cpefia B3aNMHO BO37elcTBYIOT KApyr
Ha ppyra. Bo-BrophX, 3To omlpefeleHne He yKa3hHBAaeT,
9T0 3HAYUT «IIPABUIBHOY,— pPasBe TOABKO 9TO 3HAYUT (TAK,
KaK CAemoBajJ0 OH peardpoBaTh JKUBOTHOMY IO MHEHHIO
aKCHepuMeHTaTopay. Takoe oupenenenue GecrionesHo.

T'omeocmas

5.3. 1 mpepmarap omnpefeiedue, cOTACHO KOTOPOMY
fopma nosedenus aganTuBHa , ecall OHA Ydepacusaem cyuecm-
gennve nepemennste (§ 3.14) e Pusuosoeuneckur npedesaz.
Jina nonsoro o60cHOBAMEA TAKOILO ompefelenus noTpebo-
Banoch GBI CONMOCTABATH ero CO BCeMH M3BeCTHHIMU (ak- .
TaMu — 3a7a9a, HEBHIOJHUMAasA Io cBoeMy obbeMmy. Tem
He MeHee 3TO OlpefeleHle CHYSKAT OCHOBOW JJIsl pelleHNs
Hameil mpoblIeMEl, W s1 JOMKEH paccMOTpeTh ero [ocTa-
TOYHO NOApoOHO, 4To6m MOKA3aTh, HACKOABKO oHO 060-
CHOBAHHO ¥ HACKOAbKO IIMPOKA ero IPHMEHHMOCTh,
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[Ipexxne Bcero s omnmy ¢axTH, JeKamie B oCHOBE
MOHATHA «TOMeocTas», BBegeHHoro HsmHomoMm. OHu He
HMeT OpAMOTO OTHOMEHWsA K IpobleMe HayyeHUs, TaK
KaK peyb MJeT 0 BPOMKIEHHEIX MeXaHW3MAX; HO 9TH MeXa-
HU3MEI HACTONBKO SICHH B XOPOII0 U3BECTHHI, YTO OHM MOT'YT
CIY/KUTH MJealbHHM OCHOBHEIM mpumepoM. QHEU TOKa3H-
BAaIOT, 9TO:

1) waykmEI MeXaHM3M «aJalTHPOBAH» JJIsI JOCTHIKERU
CBOCH @I,

2) ero Ieab COCTOANT B yhep:KaHuM BeJWYdH TeX Wiiu
AHHX CYUIECTBeHHHX MepeMeHHHX B ¢uaunoaorudecKux
Upemenax;

" 3) nourn Bce PyHKUMOHHpPOBAHMe BeleTaTUBHOM HepB-
HOH CHCTeMHI SKUBOTHOTO 00VCJIOBIeHO TAKMME MeXaHu3-
MaMu.

5.4. B xavecTBe mepBOTO NpMMepa MOKHO B3ATH MeXa-
HH3MH, KOTOpHe V/epKUBAOT B WSBeCTHHX Mpeflelax
KOHIEHTpaNHio I'TIOKO3E B KPOBM. OTa KOHIEHTpAuua He
pomxpa mnagats mHmke ~ 0,06%, mmade Tramm OymyT
UCIHTHBATS HEJOCTATOK B OCHOBHOM HCTOYHHMKe dHEPIHH;
oHa He FoMKHa Talke OomumMartbes Bmme ~ 0,18%,
nHade HACTYNAT Jpyrue HeKelaTelbHule MOCISTCTBUS.
Ecau ypoBenb rirokoss B Kposu Hanaer mmre ~0,07%,
TO HANOOYeYHWKN HAUMHAKT BHAEIATH aApeHANMH, ITO
3acTaBifeT OedeHb MpeBpamiath CBOM 3aMACH [IIMKOTEHA
B IJIIOKO03Y; MOCHeNHAA IOCTYyNaeT B KPOBb W NIPOTHBOJEH-
CTByeT MajieHNIo ee KoHUeHTpanuu. Hpome Toro, camKeHne
VPOBHA INIIOKO3EL B KPOBH Bo3DY)KAaeT aleTuTt, ¥ KUBOT-
Hoe (WM YeloBeK) NpUHUMAaeT mumy, KoTopas, Gymydm
mepeBapeHa, JAOCTAaBAAeT opraHuaMy riawkosy. G gmpyroi
CTOpOHH, TpH U36HTKe TIOKO3H B KPOBH TOBHIMAETCH
CeKpenna MHCYIUHA Mo Kely{oIHON Kele30i, 970 3acTaB-
AseT medYeHb YRAJATh IVIIOKO3Y 43 KpoBu. Ee ypansioT
TAKIKE MHIIINE ¥ Koa; MOYKH IOMOTaloT YAAJeHHo TIo-
KOBH, BHEISsA ee ¢ MoJ0ii, ecI KOHIEHTPaNus ee B KPOBH
opesutmaer 0,18%. Wrax, Mm wumeem uaTh QysrOuii,
KOTOpHE IIPOM3BOAAT OIMH W TOT e KOHeYHHH 3PdeKT.
Hasxpas u3 HEX feficTByeT TAKAM 006pa3oM, 9TOGH 02panu-
yugamd Wonebanus KOHUMEHTPANHMM TIIOKO3H, KOTOpHE
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Mmoram Ol HMeThb MecTo B opranmsme. Hamuyo u3 nux
MOKHO 10 TPaBy HA3BATH «A/IANTUBHOWY, TAK KaK OHA CIO-
co0CTBYeT COXpaHEeHUI0 JKUBHU KMBOTHOLO.

BuyTpenusasa TeMOepaTypa Tela TeNIOKPOBHOTO JKM-
BOTHOI'0 MO’KeT OTKJOHHTBCA OT HOPMH B pesyiabTaTte
MHImeYyHO# paGoTEl, GOJe3HH WJIH BO3XeHCTBMU IOTOJHL.
Eciiu TeMnepaTypa mOBHIIAETCs1, TO KoKa KpacHeeT U TeJlo
oTHaeT GoibIle TellIa OKPYMKAIILEMY BO3NyXy; HAUYMHAET
BHJGNATBCA [OT, M HclapeHme BogH OTHMMaeT y Texa
Tellio; o0Men BemecTB B opraunaMe 3aMefJsaeTcs, TaK YTo
B HeM o0pasyeTcs Medblile Telsia. Eciu Tello oxJyrajkgaeres,
OpouCXOFAT ofpaTHHe wu3MemeHHs. MoKeT HagaTheA
DpOKb, ¥ HONONHATENbHAsI [AEATEABHOCTh MEIII[ faeT
TeMNo, coIpeBaoliee OpraHW3M. BHedsercs afipeHaluH,
BH3HBAIOMUH NOBHIIeHWe TOHYCA MEINN W WHTEHCYBHOCTH
oOMeHa BeImecTB, 4TO ONATH-TAKH YBeJWUuBAeT BHFEICHYUE
Tenia. BoJlocH widm mepbA moj AeficTBEEM HAXOJAAMMXCS
B Koe MelbJalimMX MHII TPUIMOXHUMAIOTCA, U B HIpo-
MEKYTKI MeAy HMMH DomafaeT Goibile BO3fyXa, 4UTO
coXpaHseT TemwIoTy Tela. B ychnoBusx Kpaiimero XoXopna
YelloBEK, HAXOAACH B MOYTH 6eccOSHATENIHHOM COCTOSIHUM,
pedaexTopHO crufaer IO Mpejesa Bee YacTH cBoelo Tela,
NJI0THO HpWKMMAsL PYKH K PpyAM, a HOTH — K JKUBOTY.
OueBuaso, YTO TaKad M03a CBONUT K MUHAMYMY OTKPHTYIO
TOBEpXHOCTL Tena. BceeMu 2TEMH cHocoG6aMH OpraEmsm
CTPeMHUTCA yHepMaTh TemiepaTypy Tella B IpefelaXx
HOPMH. 5

HoauuectBo yIMeKHMCIOTH B KpoBM uMeeT Gosbmoe
3nadenue B cBs3u ¢ BauAHneM CO: Ha mel04YHOCTH KPOBH.
Ecan oHo moBbimaercs, 4acToTa M IAyOMHA NHIXAHWA BO3-
PACTaOT ® YrIeKNCIoTa ObICTpee BHBOXUTCA ¢ BHIBIXae-
MEM Bo3nyxoMm. Eciu oHo mapaer, macTynmaer o6GpaTHas
peaknusa. TakuMm cmocoSoM meq09HOCT KPOBH YHepHKH-~
BaeTCA B ONpefeleHHRX Mpefelax. :

CeryaTka ayumre Bcero QyHKRIMOAMpPYeT NpH ollpefeleH-
HOlt MHTEHCUBHOCTH OCBemerns. 1Ipu sipKkoM cBeTe HepBHAs
cHCTEMa CYKWBaeT BpadoK, Npu claGoM — pacimupser
ero. TaknM o6pasoM KONHYecTBO CcBeTa, NpOHMKAJOIIEEe
B Ii1a3, TakiKe yAep/KUBaeTcH B ollpefleIeHHBIX MpefellaXx.
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Ecnu ma 11833 110cT0AHH0 Bo3AelicTBYeT ApKUil cBeT,—
HalpuMep, KOT[AA YeJoBeK IepecelfeTci B TPOMUKH,—
OUTMEHTHEIe KIEeTKM CeTYATKY JieHb 0TO AHs pacTyT B dpon-
TAIbIIOM HANPABIEHHN, [oKA OHW He HAYHYT NIOTJIOILATH
3HAYATE]BHYI0 YacTh [AJIalOIler0 CBeTa, Upeikie YeM OH
JHOCTHrHeT YYBCTBUTeJLHBIX KJIeToK. Takum cmocoGom
OCBEIeHHOCTh YYBCTBUTENBHHX KIeTOK yHep:KUBaeTCs B
W3BECTHRIX IIpeelax.

ITop BIuAHIEM NPAMOIO COMHETHOTO CBeTa HHTMEHTHEE
KIeTKY KOYKH YBEJWYUBAKTCA B YHMCIE M pa3Mepax, Cojiep-
ykaHWe DHMTMEHTA B HMX Bo3pacTaeT. Biaromapsa sTomy u3-
MeHeHNIo Bo3[eiicTBHe cBeTa Ha Golee riiyboK¥e CION KOMKH
He TpeBHINAeT oUpefeleHHHX HpefeloB.

Ilpu nepesieBRBaRUM CYXOM NUIN B POTOBYIO LIOJOCTH
o0uIBbHO BRenserca ciona. OHA cMaYMBaeT TMILY # Je-
JaeT ee HOBEPXHOCTH TaKo, 4T0 OHA yike HEe HOBPErKIAET
CAM3HCTYI0 pTa Ipd skeBaumn. Tawkum obpasoM, 6Gaaro-
Zaps CeKpennu CHIOHH TpeHHe NMpu UpHeMe HUN{U He BefeT
K paspymeHMIo TKaHeil.

O6pem nMupKyIupyomell KpoBd MoaeT GHITH BHBeleH
U3 TpefeloB HOPMH B pesyiabraTe KpoBorededus. Ilocae
TAMKEIOT0 KPOBOTEUeHMA CPa’y Ke HACTYHaeT PHAR M3Me-
HEHHil: KanMJJIsApH KOHeYHOCTel I MBI CKUMAITCH,
U KpoBb U3 HUX TNepeXOAuT B COCYABI 60lee BayKHHIX BHYT-
peHHHX OPraHOB; BO3HHKaeT CHUIbHelmas jKaMKIa, BACTAB-
asilomasi  YeloBeKa IONOJHATH KONHIECTBO SKUXKOCTH
B OPTaHNM3Me H3 BHEMIHUX MCTOYHMKOB; 'KUNKOCTH M3 THKa-
Hell HepeXOAMT B KpOBAHOE pyclio B yBearwdmpaeT o0beM
KpOBH; CBepTHIBAHWe KPOBM B 00JACTH PaHk cIocoOGCTBYeT
OCTAaHOBKE KpoBoTcUeHHsA. HpoBoTedeHne mMeeT ellle OjHO
cleficTBHe: YMeHbieHHe YHCIA OSPUTPOIETOB CHWKAaeT
KOJMMIeCcTBO KHCIOPONA, MOCTAaBAAEMOTO TKaHAM; ONHAKO
caMo 9T0 CHYbKeHHe [OCTABKM KuCIOpoRa HoOyxpaaeT
KOCTHHIU MO03I K UOBHIIEHHOH BHpaGoTKe JPUTPONATOB.
Bce atu usmenenus cmocoOCTBYIOT yAepKaHW0 BeIMINHEL
HepeMeHHEX «00beM MUPKYJIUPYOILed KpoBW» ¥ «cHabiXe-
HYe TKaHe#l RHUCJIOPOROM» B HOPMAIBHHX Ipefelax.

Kampoe GrrcTpo mepesBurapomeecs KABOTHOE IOABEp-
MeHO TOBpEKIEHUAM NP CTOJKHOBEHMM ¢ TBeDARIMHU
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npeameramu. OjHako skuBoTHEIe o0dafawT pedrexcamu,
CBONAMNIAMYU K MHUHUMYMY BepOATHOCTD CTOJKHOBEHUS K
MeXaHudecKOro IoBpe;kaeHusi THaHell. Bricokas mexamm-
YecKasd HArpy3Ka BH3KBAaeT THOBPeKAeHNe — pa3phiB,
CMellleHMe MM IIepejsioM — TOJXBKO TOTJia, KOTIa oHa
NIpeBHIIAET OMpefeJeHHYI0 BeTHIUHY, 3aBUCAILIYI0 OT TOTO,
Ha KaKyl TKaHb OHA BO3NeHCcTByeT — Ha KOMKY, CBABKY
uaa xkoctb. TakmM 00pazoM, yHoMsSHYTHe pedleKcH cio-
cobcTBYIOT TOMY, YTOOR MeXaHWYeCKHe HATDY3KM He Ipe-
BHINANHM TOTMYCTHMEIX TIPC/EeNIoB.

MosxHo Orio OB HpHBECTH MHOTO APYTMX IHpPHMEpOB,
HO BCe OHM YKJANuBajlOTCA B OogHy cxemy. Haxoe-mubo
BHeNIHee BO3[elcTBHE CTPEMHTCHA BHBECTH CYIIECTBEHHYIO
NepeMeHHYI0 M3 ee HOPMANBHHX TPaHHUL; Ho CaMO HAYH-
Halomeecd W3MeHeHUe AKTHBUDYET MeXaHH3M, npOmUEO-
Oeiicmeyowjuii HAPYIEHNI0, BHI3BAHHOMY BHEHEM (arTo-
pom. Ilpnm momomu 3Toro MEXaHM3Ma WIMeHEHHA CYIIECT-
BeHHO NepeMeHHON yHep/KmBaloTcA B ropasgo Godee ya-
KHX Tipefenax, 9eM B ToM cjaydae, ecln Obl BAMAHHKIO BHeI-
Hero (aKTOpa HHEYTO HE IPOTHBOMeilcTBOBa0. ITO CyKe-
HUe HpefeNoB U ecTh 00bEKTUBHOE HposABIeHWEe aXaNTHB-
HOCTH MeXaHM3Ma.

5.5. OuncanHble B IpefHAyIieM Naparpade MexaHN3Mu
HeficTBYIOT T[JIaBHHM 00pa3oM BHYTpPE Tela, HO ciaegyer
OTMETUTH, 9T0 HEKOTOpHe M3 HAX CBASAHH M C BHEIHE
cpepoii. Hanpumep, eciu Temueparypa Tejia NOBHINIEHA,
HepBHAA cHCTeMa yMeHbmaeT 00pasoBaHiiedelmyia B opra-
HU3Me ¥ TeMIepaTypa TeJa CHIDKAeTcsd, HO TOJBKO IOTOMY,
4TO Telo HelpepHBHO OTHAeT TEIIo OKpY:Kaimeil cpepe.
IlokpacHenue KoKE BefleT K OXJa)KIEHUIO Tela TOJBKO
B TOM cCIydJae, CIH OKDY/KAOIMI BO3AYX NMPOXJIAJEH, a
BEIJleNIeHAe MoTa — TOJBKO TOTHA, KOTJa BO3/yX He HacH-
IIeH BOJAHKIMA NapaMu. Y CHJIeHHoe AEHXaHMe BefleT K CHH-
KEHHI0 COAePIKAHNA YIVIEKACIOTH B KPOBH, HO TOJNBKO
TOra, Korxa atMocdepa copeput ee Menbme 5% . B kax-
IOM caydae Ielb TPUINH M CJIeICTBU YaCTAYHO NPOXONMT
Yepe3 OKpYHAKIIYI0 cpefy. Takum ob6pasoM, MeXaHU3MEH,
AEUCTBYIOIMIME BCelleJlo BHYTPH Tea, M MeXaHW3ME, INKEpPOKO
HCHOJB3YOIHE Cpely,— 3To Jumb KpaiiHde CTyneHH
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HelpepblBHOTO pfAja. Hampumep, upm skajkpe sKMBOTHOE
NIeT BoAYy; ecly aTo pHba, eil ocTaercd TolbKo TJIOTATH,
eclig e 8TO aHTHJIoNa B afpuKaHcKo# cTemn, eit HeoOXxo-
AUM CJIOMKHBI NPOIecC MOHCKOB, NepeABMKeHUH U OTHCKA-
HHA NOAXOAANIeTro NYTH cOycKa K peKe miM npypy. Ms
3TOro BHJHO, 9T0 MEXaHW3MHE IoMeocTa3a BechMa pasjud-
HEL: OHU MOryT JeficTBOBATh BCelleJIo BHYTPHA CAMOI0 KUBOT-
HOTO W MOTIYT BKJIKNYaTh pasHoobpasHefiniyio BHELIHIOK
AKTHBHOCTb; NDUHYURLL He ée3de 00HU U me dce.

O6obutentnoe nonamue 20meocmasa

5.6. Touno TaKoil ke KpuTepwil «afanNTanUA» MOKHO HC~
IONB30BATE JIIA XAPAKTEPUCTHKM TpmobpereHHHX (opMm
DoBeflcHHS JKHBOTHOTO B IIPUPOJHHX ycloBuAX. Boabmem
TATOBYI0 HpobleMy «KOTEHOK U oroupy. Horga KoTeHOK
BIiepBHe NpHOAMKAETCA K OTKPHTOMY OTHIO, OH MOMeT
TONHTATbCA NANHYTHh ero Jamoli, KaK ecaum Ok 3To Ona
MEIIb, MOKeT TMpU/KAThCA K IOy M HAJaTh TOAKpPajh-
BaTheA K HeMY, MO)KeT IIHMTaThcH o6HIOXATh ero wid OymeT
Tpofo/mKaTh NpulamkaThes K HeMy C IOJHEIM Oespasim-
unem. B pesyinrrare Mo6oro u3 3THX HeHCTBUE KUBOTHOE
MoyKeT obeabes. TodHO TaK jKe, ecii B KOMHATEe XOIOAHO,
KOTEHOK MOKeT CHAeTh BAAJH OT OFHA M TO-TIpeKHeMY
HCOHTHBATG XoJdof. lloBejenue KoTeHKa HENb3A HAa3BaTh
aJlaNTUBHEIM, TAK KaK TEMIepaTypa ero KOoyKE He yHepKu-
BaeTcs B HOPMAaJhHHX Ipefenax. VIHHMU cloBaMH, KH-
BOTHOe He BefeT ce0fi ToMeocTaTH4ecKX B OTHOMIEHNN TeM-
mepaTyphl Koku. CpapHUTe 8To HoBemeHMe ¢ NoBefeHHeM
«OTMHTHOW» KOMEHN: B XoJoMHKI JAeHb oHA TpuOIMKaeTCH
K OrHIJ0 Ha paccTosHMe, BOpaHHOe TaK, UYTo TeMIiepaTypa
KoKE OyfeT U He CIMNIKOM BHICOKOH W He CIMUIKOM HU3-
koii. Eciu oronb pasroputcs cuibHee, Komka GymeT oTo-
ABUTATBCA OT Hero, HoKa ee Koyia BHoBb He GyfeT oborpe-
BAThCA B yMepeHHo# crenenn. Ecin orous 6yper 3aTyXaTh,
KolmiKa HpupaBmuercd Hobimke. Ecim us odara BriDafier
pacKaJeHHH# yToleK, KOmMKa ITpeAupHMeT TaKoe JeicT-
BHe, KoTopoe Oymer ymep:xuBaTh TeMIEPATYPy KQKY
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B HopMaJbHHX rpannnax. He mHTepecysch moka TeM, 916
IPOMIOILIO B M'OJIOBHOM MO3TY KOTEHKA, MBI y7Ke MOHKEM CKa-
3aTh, 9To eCAM BHaYale NMoBeleHAE KOTEHKA He GBLIO roMeo-
CTATHYEeCKAM B OTHOINEHHM TeMIlepaTypH KOMKH, TO Teleph
OHO cTanmo TaKoBmM. Taxoe MoBefeHUe «aJaNTUBHO. OHO
OXpaHfeT JKU3HE KHBOTHOLO, YJAep:KuBasi CYIIECTBEHHHIE
TepeMeHHHE B oUpefelieHHHX Ipefenax.

ITo MoloHeHNe NPHMEHAMO K OYeHb MHOTHM, eClIH He
KO BceM, fopMaMm HoBefeHHS HOPMAaJAbHOIO B3pOCIOro de-
noBeka. [l Toro 4TobH NpogeMoHCTPApPOBATE €ro HIKpO-
KYI0 OpAMEHUMOCTh W TOKazaTh, 4To laKe >KM3HD IUBIH-
JU30BAaHHOTO 9YeloBeKA He COCTAaBJIAeT B OTOM CMBICITE
HCKIIoUeHAA, ME paccMoTpEM ¢uadiecKoe M (PU3MOIOTH-
qeciioe [eificTBEE HEKOTOPHIX YCIOBMIl ORpYy:Kawomei
CpefiEl, KoTophe 4eloBeK codfan pjis ceba cam. M moxa-
AKeM, 9To Ka)Kgoe M3 HEUX JellcTByeT TaxkuMm obpasdoM, dTo
CYy'KHBaeT NHANazoH WU3MEHEHWH CYIeCTBEHHHX IepeMeH-
HHX 9eloBedeCKOTo OpraHu3Mma.

ITepsoe, 9TO HeoOXopmMO IMBHIM30BAHHOMY Wello-
BEKY,— 3TO KUINIe; OHO NO3BOJAET IpeKAe BCero Ioj-
Aep:kuBaTh Oollee paBHOMEDHYIO TeMIepaTypy Boafyxa,
B KoTopoM jKkuBeT 9eloBeK. Hpoima mopjep:xusaer Goxee
ODOCTOAHHYI0 CYX0ocTh KoKH. OKHA, OTKpHITHI® JETOM H
BAKDHTHE BHMOH, CIOCOOCTBYIOT IOAKEPIKAHWIO pPaBHO-
MepHOH TeMIepaTyphl; 3Toil jKe IeJdd CIYKaT OYard H
mednn. OKoHHHE CTEKNA ToJep>KNBAI0T 0CBEIfeHHOCTh KOM-
HAaT, OIM3Kyw K oUTHUMAJNbHOW, 9T0 AOCTHIBETCA TaKiKe
HMCKYCCTBEHHHM oCBemieHneM. JlbiMoBbie TpyObl ToMHepyRI-
Bal0T KOJMYECTBO JEMA B KOMHATaxX Ha ypoBHe, Oiam3KoM
K OUNTAMANBHOMY, T. €. K HYJeBOMY.

MoskrHo Ges Tpyma moxkaszaTh, 9To MHOTME M3 JPYTHX
yA00CTB MUBMINMB3ALMA ToKe OTrPAHMIMBAIOT Pa3IMIHEIE
M3MEHEHHS CYIIECTBEHHHX IEpPEMEHHHX 9YeJ0BeIecKoro
oprammsMa. PaccmoTpenne Bcex ciyyaeB He HMelo Ot
koHma. Ho ans Toro 4tofm HoAKpenuTs Hame yTBepsKe-
HIe, ME DPACCMOTPHM aBTOMOOWIb, ¢ LeNbi0 MOKA3aTh ero
roMeocTaTideckoe 3HadeHue MJA deloBera. llyTemecrsnme
B aBToMo0HMile B OT/IMYHe OT TyTemiecTBHA IEIIKOM yaep-
/HABAET PAN CyIIeCTBEHHHX INepeMeHHHX B Golee y3KUX
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npenesiax. YToMiJeHHMe, BLI3HBAaeMoe JAUTENBHOH XoAb-
0oii, yKasHBaeT Ha TO, 9To KaKue-To TlepeMeHHEIE, eille He
BIIOJIHE BEIAICHEHHEE, BBIXONAT M3 IPAaHNL, KOTODHX OHM
He TiepexofiAT, Korja d9eldoBeKk egeT B MamuHe. 3aUachl
HATaTeIbHHX BeliecTB B opraHm3Me MeHbiIe pacXoAynTcd,
KO0Ka Ha HOAOMBAX HOT MEHBIIIe CTHPAETCA , MBIIIILK ACIILI TH-
BAaIOT MEHBIIYI0 HATPY3KY, TeJO 3UMOI MeHbIIe 0XJIAKAAeT-
csA, a JeToM MeHblue NEperpeBaeTcs 1O CPABHEHMIO C TeM,
a1o 6puto 6bI, ccjim OB YedoBeK IepefBUTAJCA MeIlKoM.

Ilpu Gosee ferasibHOM MCCAENOBAHUE 00HAPYHABAIOTCA
MHorue ofcTosfiTenbeTBa, 6Iarofaps KoTOPHIM aBTOMOOMIb
moMoraeT HaM YAep:KUBATh HAINU CYIIECTBEHILE liepeMeH-
Hhle B Hamgieykamux rpanunax. Hpuima wnopmepsiuBaer
TMOCTOAHHYI0 CYyXoCTh Hamelt Koyku. OKHA 3amUialoT HAC
0T XoJOJHOTO BeTpa, & JeToM, O6YyAYIN OTKPHITH, CIOCOG-
CTBYIOT OXJayKIeHMI0 Hamero Tesia. HoBep Ha mony B3uMoit
neiicTByeT mnomoOHBIM ke o0pasoMm, NIoMorag mu3Ge:KaTh
najeHusd TeMIepaTypbi HOT HIDKe ONTUMAJMbHON BeJIMINHEL.
JloposkHas TpAcKa, COBAAIOLIAA JOUONTHATEJBHYIO HATPY3-
KY Ha KO)KY I HA KOCTH CKeJieTa, SHAYATEJNbHO CMAIYaeTcHA
Onaromaps peccopaM. CxomuniM o6pazoM AeicTBYIOT AMOp-
™i3aTopel # muHE. CToNKHOBeHHMEe ¢ KakmM-auGo mpef-
MeToM NIpmBeso 6H K KpailHe pe3KoMY OTpHIIATEJIBHOMY
YCKOpeHNo, 970 €03/aJio On 09eHBb BHICOKYI0 HATPY3KY Ha
KOKY M KocTd Taccaxkupos. C moMonibio TopMo30B 3THX
o4eHb BEHICOKAX HATPY30K MOKHO u3lekaTh, M TAKAM
00pasoM TopMoza YAep/KUBAIOT TEpeMeHHEe, OTHOCAIINECH
K HATDY3Ke Ha KocTu, B GoJiee Y3KUX Ipefenax. Xoponie
daps ymepKHBaT OCBEMEHHOCTH JOpOrM B Ooliee Y3KUX
rpaHAnax, IeM 3To Osuio Obl Ge3 HUX.

Wrax, MH BEAEM, 9T0 Te3UC, COTNACHO KOTOPOMY «aaTl-
TANUA» O3HAYAET YAEp/KUBAHHE CYMIECTBEHHBIX IepeMeH-
HHX B (u3monoradecKux mpenerax, BepeH He TOIbKO B 0T-
HOLIEHWH TpPOCTHIX (YHKIWHA (HAIMUX» MUBOTHEIX, HO 1
B OTHOMIEHHH Oojiee CAOKHBIX GopM AKTHBHOCTH (BHICIIMX)»
OpraHHU3MOB.

5.7. lpesxae wem wpTy fanbmie, Hy;KHO OTMETHTH, 4TO
TEePMHUH (afanTanusa» oOKYHO IPUMEHAT B JABYX 3HaTe-
HUAX, OTHOCAIMUXCA K PpABIMIHHIM IIPOIECCAM,
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J9To pasNuuKe AYUnIe BCero HOoKa3aTh Ha IpUMepe Bpok-
MeHHHX TOMEOCTATATECKIX MeXaHM3MOB, KaK0Ba, CKajKeM,
peaRIug «(Ipoyuy IIPH Bo3fellcTBUM XO0Nofa. Taxoit mexa-
HE3ZM MOKeT UOoJBepraTbcAd «agaNTaqum» JABYX THIOB,
Apanranua mepBoro THODA NpoHW3OmIa odeHb JABHO M CO-
CTOANA B H3MeHEHUN BHUIA, CINNIKOM TPEMATUBHOrO AJH
TMpoABIeHUA TWOMoOHOH peaKouu, B BHUJ, ¥ HOTOPOTO WOJ
HmelicTRHeM eCTeCTBeHHOTo 0T0opa 3Ta peaKmus y)Ke BHpa-
GoTamack KaK XapaKrepHas BpoxkJeHHafg 0coO0eHHOCTB.
AnanTanua BToporo THIIA IIPOMCXOJUT TorAa, Korfa
ocolb aToro Bmpa, obmamAlIAS BPOKISHHEIM MEXaHU3-
MoM, IofBepraeTcA AefiCTBHI0 XO0JoJa U H3MeHseT CBoe
COCTOAHME — OTCYTCTBUE [POKH CMeHgeTcd  ee HaJd-
unem. IlepBoe m3mesenme cocTouMT B BrpaloTKe camoro
MeXaHU3Ma; BTOpoe 3aKJI0daeTcA B TOM, 9T0 3TOT MEXaHHU3M
o feiicTBumeM cTHMYJia IpPOABIAeT CBOH CBONCTBA.

B nponecce BaydYenua nepsuii 9Tan ApoHcXOAUT TOrAA,
KOTJa KHBOTHOE (HaydJaeTcay — Korja ocolb, He MMewan
JAHHOTO ajaNTABHOTO MEXAHU3MA, HpeBpamaercs B 0co0b,
obumamawmyio uM. Bropoit atan coBepmaercs Toraa, Korja
BHpaOOTAHHHNMA MeXaHW3M HepexoauT oT GeafeiicTBUA
K JelicTBHI0. B HacTosmell r1aBe Hac HHTepecyT ocobeH-
HOCTY yKe BrIpaGoTanHoro Mexauusma. IIporecc, KoTopurit
ngpasel K ero BEpaboTke, Gyaer paccMoTper B ra. 9.

5.8. Temepb MH MOKeM CKa3aTh, 9T0 «adanmuseHoe» no-
sedenue sKeUBANEHMHO NOGCOCHUN CcMAbUAbHOL cUucmeMmbl,
obaacmd cmabuabHocmu kKomopoii cosnadaem ¢ moii 06-
sracmbio $azos020 npocmparncmen, 8 Komopoi 6c4 Cywecm-
6EHHblE NEPeMEHHbIe HE @ux00am U3 npedesos HOPMul.

JdrTa TOYKa 3peHAS He HOBA (XOTHA Tellepb ee MOMKHO
chopmyarposats Gonee TOYHO):

«Kampaa ¢asa aKTHBHOCTH )KHBoro CymecTBa
He TOJBbKO MOMKHA OLITh Heo6XONHMEIM CHELCTBHEM
KaKOro-To NpeAmecTBYiollero H3MeHeHHA B OKpY-
JKafomeil cpefie, Ho M JOJKHA OHTH TaK MpPHCIHOCOG-
JeHa K DToMy W3MeHeHWI0, 4YToOH CllocoOCTBOBATH
ero HeHTpanmu3alyuy 1 TeM CaMHM BHIKEBAHHUIO Opra-
HEU3Ma... OTO [O/DKHO OHITH TPHMEHAMO KO B8CeM
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peakunAM KHMBHX cymecTs. CregoBaTenbHo, 9TO
HOMKHO OHTH BeAYmMM TPUHOAIOM HEe  TOJBKO
B PU3IHONOTHN... HO U B Apyrux obnacrax Guodordn,
H3YYA0IMMUX OTHONIEHHA MEKAY KUBHIM KUBOTHEIM
® ero cpefmoil ® GaKTOpH, oNpefeNsaioluie ero BEIKU-
panne B Oopbbe 3a CyllecTBOBaHUE).

(Crapanwur)

«B oTKpmTOM cHcTeMe, TOXOOHOW HWamieMy Texy,
cocTodllell M3 HeCTOWKOro MaTepmalia M Bce Bpems
HaXofAmeiicda B YCIOBHAX, KOTOPHE CTPEMATCH
U3MeHHTh ee, CaMO IIOCTOSHCTBO CBHJETEJbCTBYET
0 TOM, 9To B Heil TeicTBYIOT WA TOTOBEI AeicTBOBATH
aredTsl, IOAJep:KUBAKINE 3TO TOCTOAHCTBOY.

(Honmon)

«Harknas MaTepmanbHas CHCTeMa O TeX IOp
MOKeT CYIIecTBOBATH KAK XaHHAA OTAEIBHOCTh, IOKA
ee BHYTpeHHHE CHJIH IPUTA/KeHUHA, CHEeINIeHUA W
T. i. YpaBHOBEINMBAIOTCA ¢ BHELIHNMN BIMAHUAME,
cpemy KOTOPHX OHA HAXORUTCA. JTO OTHOCHTCS KO
BCAKOMY IPOCTOMY KaMHIO, KaK H K CIOXKHeHmeMmy
xumndecKkoMy BemecTBy. TodHO To ske Hafjo IpeACTaB-
nsTh cebe W OTHOCHTENIBHO oprammsma. Hax onpene-
JeHHAs 3AMKHYTas BellleCTBEHHAS CHCTeMa OH MOKeT
CYIIEeCTBOBATh TOJBKO O TeX Iop, HoKa OH Kamauil
MOMEIT © ypaBHOBEHIUBACTCA € OKPY/KAOMUMA yC-
noBusamMu. Har Toiabko 8To ypaBHOBeNIMBAaHME Cephb-
€3Ho HAapyulaeTcs, OH Iepecraer CYmecTBOBATh KaK
JaHHASA CHUCTeMay.

(ITaBnos)

Mag-Jlayronsn HEKoOIia He TOBOPHI HPAMO O «cTalOMiab-
HOCTHN», HO OH OIIUCHIBAJ TUII NIOBEeXeHHNAd, KOTOpHﬁ OH CYHU-
taJ ganboiee XapaxTepHHIM NJid »KHBOro Ooprapm3mMa, cie-
AYIOIAMH CAOBaMU:
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«Buubre U3 KapMaHa OmIbApAHEIl map U Molo-
KuTe ero Ha crol. On ocTaHeTcd B HoKkoe, U MOT OnI
0CTaBaTheA B HOKOE HeolpaHUdeHHo AONT0e BpeMs,
ecian Onl Ha Hero He BO3JEHCTBOBAIA HHKAKUC CHJIBL
Toaxnnre ero B mwboM HATpAaBIGHUM, W ero ABHIKE-
Hile B 9ToM HAIpaBJeHHH OyFeT HpoAoyKaTheA, IIOKa
He MCYepHAeTcs ero KHHeTUdeCKad aHeprud WIN IMoKa
OH He HaTOJKHeTcsa Ha GopT H He MoieT IO HOBOMY,
MaTeMATHIECKY ONpefeieHHOMY yTH... Teneph cpas-
HUTe ¢ 3TUM Kakoi-nu€o ciydaii ToBefeHUA opra-
nuama. MsBaexure GosiziAmBOe KMBOTHOE, HATIPH-
Mep MODCKYI0 CBMHKY, M3 HOPH WUId CHe3Ja W Toca-
AUTe HA OTKpPHTYI0 Jayskaitky. BmecTo Toro urofm
0CTaBaTheA B IOKOe, OHO Mo0eKuT o6paTHO K HOPE;
TOJKHATE ero B Jo0oM JpyroM HAIpaBJIeHHM, H,
Kak TONBKO BH y0epeTe pyKYy, OHO IIOBEpHET IO
HalpaBIeHNI0 K HOpe, TOMecTATe HA ero LyTH Jwboe
IpenATCTBAE, W JKABOTHOE OymeT meiTaThed o0oHTH
IJTY TIpeododerh ero; oHo Oyner B GecloKoiicTBe PO~
DOMKATH CBOM IIOUKITRH, HOKA He JOCTHTHET Ieln
WM He HCTOMMUTCHA €r0 DHEpPLHAY.

Bpsag nn Max-[layronn mor Bubpath mpumep, fcHce
HOKASHBAIOIMIT XapaKTepHLIe MpoABJIeHUA CTaONIbHOCTH.

Bulacusanue

5.9, CyliecTBYIOT JIK CIEeKTH ¢aATATT AU, He YKJIa -
BapoImueca B ompefeieHue «cTabunbnocti»? CHy:kut nu
(BEDRUBAHME» CHUHCTBEHHHIM KpHTepmeM ajamnTamun?
Moo nu yTBep:KEaTh, 9To PUMCKUI coijlaT, yOUBIIMA
Apxumena B Cuparysax, o0Hapy)Kna GOIEMY 10 «aJallTHB~
HOCTHY IIOBefeHUsI, deM Apxmmen?

Ha aror Bonpoc oTseTuts Hexerxko. OH HoX0oK Ha IO~
cTaBIeHHE B § 3.4 BOIpOC 0 TOM, Bce JI KadecTBA JRUBOTO
OpFaHM3Ma MOKHO HpPEeACTaBHTh UHUCIAMM; CXONHKM JOJ-
)KeH OwTh W otBeT. Ilpenmonaraercs, 9To MBI HMeeM je-
no raapHeEM obpasom He ¢ Ooxee clomHEMA, a ¢ Gonee
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IPOCTEIMY CYLIECTBAMHU, XoTd Hpumeps § 5.0 moxkazanu, 970
0 KpaiiHel# Mepe HeKoToprle U3 opM aKTHBHOCTH Hello-
BeKA MO)KHO BEPHO OIEHUTH ¢ [OMOI[bI0O JAHHOTO
KpUTEpH-.

Hduas Toro 4robnl JaTe HeKoTopoe NpeJCTaBieHHE O
TUNAX ToBefeHUA OoJlee NPEMUTHBHHX SKMBOTHHX, ME
IPUBOOUM (CM. CIEAYIOUYi0 CTPAHHULY) KiaccEQUKANAIO
XoaMca, KOTOPHIM CTaBHJ CBOeH LeIbio AaTh ACYEpPIIHI-
Balomuil CIMcoK, HO COCTABJAAN ero 6e3 KaAKUX-IUb0 cCH-
JOK Ha HoHATHe cTabmubHocTu. YnTaTelnb MoKeT cam
CyAMTH, HAacKoJXbKo Hama ¢opmynuposka (§ 5.8) cos-
MecTHMa co cxeMoil Xommca.

Ecinn MCKIOUMTH TOBeNeHWe, HANMpaBIeHHOE HA COX-
paHeHHe pofia, To B OTHOMEHNY I PAMITHBHEX OpraHN3MOB,
TO-BUANMOMY, HET COMHEHHUHA, UTo (4AITHBHOCTE) IoBee~
HUA MOMHO CIpPaBeNJINBO OLEHMBATH 10 TOMY, HACKOIBKO
0HAa CcHOCOOCTBYeT BLIKABAHKIO OpPraHU3MA.

5.10. UpeaBrruaiino xapaKTepHOH 0C00eHHOCTBIO JKUBEIX
OpTaHUBMOB ABNAETCA HX (MOFBUKHOCTBY, KX CKIOHHOCTH
K maMenenun. Max-llayronn xopomo NpeacTaBmi 3Ty
ocobenHocTh B oTpriBKe, murupoBanHoMm B § 5.8. Tem me
MeHee Hama (OpPMYIMPOBKA KOHIEHTPEpPYeT BHUMAHNE
HA COCTOSHHE paBHOBecHsd, HA ToM (axTe, 4To CyLecT-
BeHHHE I[epeMeHHEe IPHUCIOCOOIeHHOT0 OpraHmiMa M3-
MEHAIOTCS MeHblue, UeM OHM M3MeHAJmch OK Tipu oTeyT-
cTBuM ajantanuu. UYTo BaskHee: NOCTOSHCTBO MK
H3MeHeHune?

9Tu gBa acleKra BIOJHE COBMECTHMEL, N0o nOCMOAH-
Cmeo 00HUL nepeMeHHLIT MOJcem 6GbUmb C6R3AHO C BbICOKOL
axkmugrocmvio Opyeur. Xopomdii TepMOCTAaT GLICTpO pea-
rapyer Ha HeGoxblmoe MSMeHeHUE TeMIepaTypH, B IMEHHO
SHepPrAYHASA pPeaKIHA HEKOTOPHX ero NepeMeHHHX yAep-
JKHBAeT CABUFM JDPYTHAX IepeMeHHHX B Y3KHX Tpefexax,
Hama Touxka 3peHNsA COCTOMT B ToM, 4T0 NOCTOAHCTBO CY-
IeCTBEHHHIX NEPeMEHHBIX JMeeT KapuHAIbHOe 3HadeHMe
a AKTUBHOCTH APYTUX MlePEeMEeHHAX BAKHA JHNTh HOCTOJII:Ky
IIOCKOJNBKY oHa clocobcrByer droit menu. (Bomee 0BcTos.
TelbHo STOT BOIpOC paccMoTpen Bo «BBenennnm B yuGep-
HeTuRy», ra. 10.)
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Cmabuasvnocms u K00 pouUHaUUuUl

5.11. Jlo cEx ' mop MH MCCIeOBaNM OTHOmIEHME MEMTY
TOHATHAMA «afanTanus» u «crabunabuoctsy. Temeps Gymer
BEI[BUHYTO WPEANOJoMeH e, ITO (BHTaTelbHAs KOOPAH-
HAIlMA» TOHe CYIECTBeHHEIM 00pasoM cBf3aHna co cTabmib-
HOCTBIO.

«JlBuraTenbHasg KOODAWHALUAY — IOHATHE, XOPOIIO
n3BecTHOE B PMIMOIOT UM, IJIe OHO OTHOCUTCH K CIIoco0HOCTH
OpPraHMaMa TaK COYeTaTh AKTABHOCTD PA3MMIHBIX MHIML,
q9To0H coBepmmaeMoe NBHMKEHNE TOYHO CHEROBANO HANJNe-
»kameil TpaexTopuu. EMy MOKHO IpoTHBONOCTABUTE Npef-
cTaBJeHNsA 0 HEYKIIOJKeCTH, TpeMope, ATAKCHH, aTeTole.
Mul BHCKa3bBaeM IpefUOIOMNeHNe, 9T0 O IPUCYTCTBUH
WM OTCYTCTBMHM KOOPAHHAUME MOYKHO CYQUTEH, COTNACHO
HAIIMM MeTofaM, 10 TOMY, BEIXONAT JH OTKIOHEHUS HaH-
HOTO ABIJKEHWA 338 ONpe/ieJeHHEe Tpefes.

Taxan popMyIupoBra, Mo-BUAAMOMY, IIpUEMIIEMA, €CIY
TOABKO ME M3MepsieM OTKJIOHEHUS JBHKeHUH KOHETHOCTH
OT HEKOTOpOW JIMHUM, BajNaHHO# WpOU3BOILHO; OOHYHO
ee 3a7ai0T, MCXOAsA M3 3HAHUA TOM JIMHMM, KOTOpOH ABH-
’KeHHe KOHEUYHOCTH ciefyeT B Hopme. llepBEIM mpmmepom
cay;kut ¢ur. 15, rme m3obpaskena JMHMA, oNKCHBaeMasd
OCTpHEM PAaNNUpHEl OMBITHOTO (PeXToBANBIIUKA NpH HaHece-
Hum ypapa. Hapymenme wkoopAunanum NpoABHMIOCH O
B OTKIOHEHHM OT IIPefYCMOTPEHHON JUHAM JBUKeHUA.

—

Our. 15.

Broprim mpuMepoM cyj<AT 3amdch ABWKEHHil, TIpUBe-
nennas Ha dur. 16. Mcmeityemoro — 6olibHOro ¢ OMYX0IbI0
B JIeBoil MONOBUHE MO3KeUKa — IOIPOCIIN 06BecT: epoM
OyHKTHpHHe JauHuy. IlpaBags m meBas Kpusnie GhuIn
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BhHIYepUEHK COOTBETCTBEHHO IpaBoil M JeBoll pykoii.
3anuchk ACHO NOKABHBAeT XYANIYI0 KOOpAUHALWIO ABUIKE-
Huil meBoll pyxu. Haro#t kpuTepuil No3BoIAeT YCTAHOBUTH
370? CymnlecTBeHHOe pasiudue COCTOUT B TOM, 9TO OTKIO-
HeHWsA JHUEMA 0T OyHKTHpa HA deBoil cTopoHe Goabme,
deM Ha IpaBoi.

TakmM 00pa3soM, CTemeHEb JOCTHTHYTOH KOOpAMHAIMH
MOXKHO HM3MEpPATH TeM, HACKOIBKO MAaJH OTKIOHEHUA OT

O ur. 16, 3anuck JOORTKA
60IBLHOTO ¢ ONYXONRIO MO3-
JHeIKa 00BeCTM IYHKTHPHE®
JuHUM NpaBoil m JeBoll py-
xo#t (mo pammbeiM Tpawmra),

HeKoTopoli cTampapTHo#t muuuu. Ilo3’Ke MHE BEICKa)KeM
HpeANoaoKeHNe, 9TO0 CYIMeCTBYOT MeXaHH3MEH, AelcTsue
KOTODHIX yJep;KHBaeT mepeMeHeHHHe B Y3KHX IIpefleliax.
Fcan mpuHATH OTOMAECTBIEHUE, HpEIOKedHOE B HTOM
maparpade, T0 TaKuMe MeXAHH3MHE MOKHO OHIO OB cyu-
TATH HPUTOJHHME AJNA KOOPJAWHAIME [BHTaTEIBHON aK-
THBHOCTH.

5.12. Jlo cux mop MH OTMEYAIH ¥ CTAGHIBHEIX CHCTEM’
TOJABKO HX CHOCOOHOCTH yHeP/KUBATH MePeMeHHHE B m3Be-
cTHHX Opegedax. Ho Takue cucTeMH 064afaioT U HHBEIME
CBOMCTBAME, W3 KOTOPHIX MH OTMETUM fiBA. DTH CBOMCTBA
OpOABNAIT U KUBOTHEIE, H HOYTOMY UX MHOTAA paccMart-
pHBaOT KaK CBHJETeNBCTBO TOTO, YTO OpTammaM obiajaer
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HeKoTopoll cmoco6HOCTRI0O K «pasyMHOMY» HOBENEHUIO, OT-
CYTCTBYWOIllell y HeYKUBHIX CuCTeM. B OTHomeHnuu 3Tux ABYyX
CBOICTB TaKoe Opefodo/KeHNe He ABIASTCHA Heol X o uMEM,

HepBoe cBoiicTBo crabuarRas cHcTeMa o6Hapy;KuBaeT
TOT/Ia, KOTHA JUHHUYA [OoBejileHNs He BO3BPAIAIOTCHA MPAMO,
KpaTdailmuM HyTeM, K COCTOAHYIO pABHoBecHf (KakK, Ha-
opumep, Ba ¢ur. 11). B aToM caydae MH MoKeM 3aMeTHTD,
49T0 MepeMeHHKEe OTKIOHSIOTCA 0T TeX 3HaUeHUH, KoTophe
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OHM UMEIOT B COCTOSHUM PABHOBECHA, H BO3BPAIIATCH
K HEUM Jjumb BHochxenctsuu. [Ipeamonmoyxum, HampmMmep,
470 moue (¢ur. 17) crabuiabHEo M 9To B PaBHOBECHOM CO-
cronEun R mepemenHne z ¥ y mMeroT 3@adenus X u Y.
Jas AcCHOCTH [OKAa3aHa JUMb OfHA JIUHUA TOBEEHUA.
Ilycte cucrema cMemena B Touky A ¥ Mu Habaiopmaem ee
Hoclefyoliee NOoBeAeHWe. DBHadade, MOKa- pempe3eHTa-
THBHAA TOYKA KBHKeTCA IO HampaBleHHI K B, mepeMen-
HAaA y WOYTH He U3MeHAETCA, HO HepeMeHHAA £, MMeBmAad
BHaYaJde Beauduny X', ABUKeTcA K BeawduHe X U Hpo-
XOAuT Yepes Hee K X”. 3aTeM & coXpaHAeT NOYTH NOCTOAH-
BEY0 BellWduAY, & j H3MEHAETCH, IOKA pelpe3eHTaTUBHAA
rouka He KocturaeT C. [loToM y mepecTaer mamenaTHCH, a
Z uaMeHfeTCA IO HANpaBJeHHI0 K CBoeil paBHOBECHOH Be-
-auauae X ¥ mocTuraeT ee. Temeph cHCcTeMa OpHmIa B Co-
CTOSHME PABHOBeCHs W HMKAKMX HadbHeHmUX H3MeHeHH
He HpoMCXoAuT. ITO TONBKO CIOBECHO® ONMCAHUE TOTO,
910 TpadHYecKE NpefCTABIeHO IOJeM.

Opunaxo $opma um ppyrme oco6eHHOCTH HONA 3aBHCAT
B KOHEYHOM C9eTe OT peaibHOro.(HU3WIecKoTo HIK XHMH-
9eCKOr0 YCTpOMCTBA «MAIIMHEDY, OT KOTopo# abcTparmpo-
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BaHH nepeMeHHHe. T0, 9T0 JINHUA HoBefleH¥s He NeT Ups-
Mo or A K R, 10i:KH0 GHTH 00yCclIoBIIeHO KaKoli-To ocolen-
HOCTRI0O 3TOT0 yCTpolicTBa, Giaromaps KoTopo#l Mamuma,
9T0o6L mepeiiTH M3 cocroanRUa A B cocTosHue R, mo meob-
XOUMOCTH NOJKHA HpoiiTH dYepe3 cocrosrus B u C.
Hanpumep, ecim 0n MamBHA Cojep/Kaja [BHIKYI{HECH
9acTu, BWX ¢opmMa Moria OW HpenATCTBOBATH HPAMOMY
EBEKeHMI0 0T A K R, Bau, B caydyae XUMUIECKoHA CHCTeMbl,
npenaTcTBEe Mordo OH 6uTh TepmomumamudeckuMm. Ho
B TOM H JpyT'OM ciydae HabiliofaTelb, KOTOpHIl ciaeausn Gul
3a fleliCTBMEeM MamIUHbLI, CYNTAs ee JKUBOI, Mor G CKA3aTh:
«Hax ymuo! JleTanr z He Moraa mpaAmo mepeiiTh U3 A B R
U3-3a 9TOMl Mperpajitl Ha ee WyTH; MO3TOMY OHA HAIpaBu-
nach K B, 9To 3aCTaBUIO leTadb § DepeHecTd ee u3 B B C;
a oxasaBmuch B C, 0Ha MOIMIA Y<e NpAMHM OyTeM IOUTH
obpaTio B R. Mue Kamerca, z o6Hapy/KuBaeT IpegycMoT-
PHUTeABHOCTEY.

O6e Toukm 3perus nmpaBoMepHsl. CTabuIbEy0 CMCTeMY
MOJKHO PACCMAaTpUBATH KAK CHCTEMY, CHeNo IHOBHHEYIIYIOCH
3aKOHAM CBOEH MPUPOALI U B To }Ke BpeMsA OGHApYKUBAIG-
Y10 «yMeHHe» BO3BPAMATBECA B COCTOAHME pAaBHOBECHs,
HeCMOTpA HA NPenATCIBLA'.

5.13. Btopoe cBoiicTBO NposBageTcA Torga, Korga
OpraHU3M pearuHpyeT Ha IepeMeHHYI0, ¢ KOTOpOM OH He-
mOCPeJCTBeHHO He c¢BA3aH. llpeamonoxaM, HampuMep,
9T0 cXeMa HeNOCpeACTBeHHHX BO3[eHCTBUI TakKoBa, Kak

1 A xorex 65 0c060 OTMETHTH, 9TO KO MHOIOMY M3 TOTO, O 9eM
A ummy, HezasmcuMo npamex I'. 3ommeprod. f1 Byepshie yBumen
ero «AHaJNTHYECKyI0 OWOJOTWmIO» TOrJa, KOrfja IHepBoe majfanne
«HOHCTPYRIME MO3Ta» yKe HaXOoQuJoCh B KOPPEKType M f HMeI
BO3MOKIOCTL TOJNBKO A00ABATL Ila3BaHWe €ro KHHTH K  CIUCKY
qureparypH. ITocie 3TOro cTajmo OYeBMIHHM, YTO MHI LINK Hapadi-
JIeTBHEIMH NYTAMM, TaK Kak OOHapyRuwioch TINIy0OKOe CXO[CTBO
ofmero mopnxofia M MeTofa B o0enx KHurax. I[loBepxmocTimiit gura-
TelXb MOT 3aMeTHTh HEKOTOpHE pasudusg M HOAYyMaTh, YTO HAIOU
B3TIAAK PACXONATCA, HO f yBEpEeH, UTO BTH Pasju4yusa KacaloTcs
JIUIHE BTOPOCTENEHHKX MOMEHTOB, CBA3AHHHX C OIpPEJeJeHHuAMMI
HIH ¢ MoAYepKUBaHNEM TeX WIW MHHX CTOPOH Bompoca. UmTaresio,
JKeJlalomeMy TIyGsKe UCCHe[0BaTh 3Ty NMpobieMy, clegyer oOpaTuThb-
ca K KHure 3oMMeprodpa Kax K HesaBECHMOMY I[EHIOMY UCTOYHHKRY.
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na ¢ur. 18; mepeMennile pasjlejleRAl NYHRKTHpPHOH JwHMei
na GRNBOTHoe» (cpaBa) W «cpefy» (cileBa), W KUBOTHOE
He cBA3aHO memocpencTBenHo c mepemednoil X. Ilpep-
ToJiaraeTcs, 4T0 CHcTeMa cTabUIbHA, T. . JOCTHUIIA «afam-
tupoBanHoro» cocTosaumna (§ 5.7). Ilpu rarom-auGo BHem-
HeM BOB3JIefiCTBME OHA MPOABHT KOOPAMHAIWIO MEKAY dac-
tamu (§5.12), n ara Koopauuamua 6yeT pacnpocTpaBATHCA

N
v)

Hueomnae

/I
\

®unr. 18.

Ha Bco cucreMmy (§ 4.18). U3 atoro caefyer, 9ro moBefie-
H¥e 9acTH, HpefCTaBleHHOH ¢KHBOTHHMY, GyaeT Koopau-
HHpPOBAHO C MoBeXeHmeM HepeMeHHOH X, X0TH GKUBOTHOE»
HerocpeCTBen O ¢ Heil He ceAzaHo. (IIpumep cM. B § 8.7.)

VY BHICHIMX OPTaHH3MOB, 0CO0EHII0 Y 9eli0BeKa, CTocof-
HOCTBb JIPaBMIBHO peardpoBaTh Ha 4To-n1u60 Takoe, 9TO
HeJb3si HEIOCPeJICTBEHHO BHJIeTh WJINM OCA34THh, HA3MBAJIU
«BooOpaiKeHHeM» MIM «aGCTPAKTHBHIM MEIIAGHHOM» WM
NOJAB30BAMUCH HCKOTOPHIMA JPYyTUMM TePMHHAMM, TOUHEI
CMEICJ KOTOpPEIX cefiIac HeT Haflo6HocTH 06CcyXnmaTh. 3nech
MEL" OJGKHEL JIMIIb OTMETHTh, 9TO KOODPAMHALUA IIOBeje-
HHUA OAHOI 4acTH C NMoBefeHUeM JPYIoil YacTu, He HMeo-
niell OpAMOro KOHTAKTa ¢ NepBOi,— HTO IPOCTO DIeMeH-
TAPHOE CBOMCTBO CTaOWILHON CYCTeME.

5.14, Coopmyaspyem Temeph Hamy mpobiemy mHade,
B HOBHIX HoHATHAX. OHycKas pajgu KPATKOCTH BTOpPOCTe-
HeHHble OTOBOpPKM, MBI MoKeM MONOHTH K Hei clefyio-
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muM ofpasom. «MammHa» ¢ JeTepMHUHHPOBAHHKIM IIOBe-
HeHMeM HepeXomuT u3 GOopMEI, CHOCOOHOH JMIb K XaO0TH-
9eCKOMY, HEAJaNTHBHOMY IoBefeHNI0, B TaKyio ¢opmy,
B KOTOpOil KOOpAUHAIMA JacTell fedaeT mesaoe cTa 6 bHEIM,
CHOCOOHHIM YAEp:KMBATH CBOM CYINECTBEHHEIE NEepeMeHHEIe
B ONpelieldeHAHX TPAHNOAX,— CHPAMMABAETCH, KAaK 3TO
MoskeT upoucxoiuTh? Hanpmmep, wakofl momxna OHTbH
KOHCTPYKOUA TepMoCTaTa, ITo0H oH, Oynydm coGpan cay-
daifHeiM 06pa3oM, MOI M3MEHMTb Coe[HHeHHe CBOMX dYa-
cTeii Tak, 9ToOw CTAaTh CTAGUABHEIM B OTHOIISEUM TeMIle-
paTyps?

Jlerko 3aMeTHTH, 9T0 9TA HOBAsA GOPMYJMPOBKA BBOIUT
OOHATHE 0 MAaImMHe, U3MEHAIINeH CBOW0 BHYTPEHHIOH Op-
raguzanuo. Lo cux nop o6 9ToM BaykKHOM HOHATHH HUIETO
He TOBOPMIOCH, HO3TOMY MH PAacCMOTPUM ero B cieyolnei
TiaBe.
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MMAPAMETPH

6.1. 1o cux mop, paccMaTpuBas W3MeHeHUA HepeMeHHbX
B CHcTeMe, OOpefelAeMOil COCTOAHUMEM, MK UTHOPUPOBAJIH
TO, 9TO BCe DT M3MEHEHHs NPOMCXOXAT HA (oHe, COCTOA-
ImeM u3 MOCTOAHHHWX Beawdud. Hampumep, mpocToif MasAT-
HHK WMeeT J[iBe IepeMeHHHe, KOTopble, KaK ¥3BeCTHO
(§ 2.15), TaKOBH, UTO eciu HAM JAHO ONpeelieHHoe COCTOA-
HUe CHCTeMbl, MLl MOYKeM IPAaBUJIBHO HpeCKasaTh ee Jalb-
Heilmee HoBefeHHe; HO O CHX HOP MHl TOJILKO TOApPasy-
MeBaJM TO, YTO TO BepHO JUIIb OpPH NOCTOAHHOHN HJIuHe
MaATHUKa. Temepb HYKHO paccMoTpeTb (oH, cocTOAMMMN
U3 MOCTOAHHLIX BeJHYHH.

Beakan cuctema abeTparapyeTca myTeM BHOGOpA HeKo-
TOpPHIX HNEpeMeHHHX U3 BCeT0 MHOYKECTBA BO3MOMHEIX IHe-
pemeHHNX. «OOpefeNeHne CHCTeMB» 03HAUaeT pasfeldeHHe
BceX mepeMeHHHX BceleHHON Ha fBa KJacca: Ha TepeMeH-
HHe, BXOAAMUEe B CUCTeMY, U HepeMeHHble, 1ie BXOJAIMIMe
B Hee. JTH JBA THNA [epeMeHHHX HUYeM He pasiuvdannTcd
mo cBoeil coOCTBeHHON ¢(uUaudecKoir Hpupoxe, HO HAXO-
JATCA B BeCbMa pPa3iUIHOM OTHONIEHWHN K cACTeMe.

6.2. Ecau dana cucmema, mo nepemennas, KOmopas He
eKAlOUEHa 8 Hee, sfeademcs mapamerpoMm. B janbHefiureM
HA3BaHMe «NepemMerHas» GymeT OTHOCHTBCA TOJNBKO K Belu-
49uHe, BXOAAIEH B CUCTEMY.

Ecnu pama cucTema, To mapaMeTphl o09HO WMeT He-
OMuHEAKOBO O1u3Koe oTHOmeHue K Hell. HexoToprte m3 Hux
UMeJoT K Hell IpAMOe OTHOLIEHME — WU3MeHeHMe UX Belu-
YMHK CYIeCTBeHHO BIUAET HA CHCTeMy; TaKOB HapaMmeTp
«IJHHA MAaSATHUKA» IO OTHOMEHHIO K CHCTeMe H3 JBYX
NepeMeHHEIX, YHOMAHYTO# B NpepmkpmymeM naparpade.
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Jlpyrue mapaMeTpsl MeHee CYIeCTBeHHH JJIA CHCTEMEI,
TAK KaK MX M3MeHeHWsA BIMAIT HA Hee JHUNIb B HE3HATM-
TeNBHOH CTeleHHN; TAKOB HAPAMETDP «BABKOCTD BO3LYXa»
IO OTHOLIEHMIO K TOH ke cucTeme. M, HakoHen, Ans mon-
HOTHI MO’KHO YHIOMAHYTHh 0 GecKoHedHOM duclie mapaMeT-
POB, BIMAHMA KOTOPHX Ha cucreMy BooOimie Helbdsa obua-
PY/KHTP; TAKOBH CHIA CBeTd, NAaJlAalllero Ha MaATHUK,
coOBITHA B COCERHEN KOMHATe W U3MEHEHHS B OTHAJMEHHBIX
rymaBHoCTAX. IlapaMerpsi, He OKa3LIBalOIMe 3aMETHOTO
BIMAHUA, MOKHO HI'HODHpPOBAThH; HO oTHOmeHUe d3PPeKTUB-
HOTO TApaMeTpa K CHCTeMe JOJKHO GHTh NOHATO J0CTa-
TOYHO ACHO.

Ecau mana cucrema, To 5pdeRTHBHEE napaMeTpH 00ud-
HO HEWCYMCINMEI, TAK 9TO NepedeHb X OTPAHUYEH TOJBKO
OpegenaMn BooGpaskennsa aBropa. Hampumep, Ha noBene-
HHe Toil jKe CHCTeMbl U3 JBYX IepeMeHHKIX Morio Ol
BJIHATH H3MeHeHWe CJIeyIOIUX NapaMeTpoB: 1) mauHH
MafATHHKA (KOTOPYIO MBI [0 CHX HOP CYATAIH MOCTOAHHOIL);
2) cCKOpoCTH JBIKEHWA BO3XYXA B HANPABICHHM KAaYaHUSA
MafATHHKA (KOTOPYI0 MH N0 CHX IOp CUMTAJH HIOCTOAHHOH
U paBHOH HYyN0); 3) BASKOCTH OKpyKatomledl cpensl (ko-
TOPYIO MK I0 CHX HOP CIUTANH HOCTOAHHOM); 4) BO3BMOMKHOTO
ABUIKEHWS TOYKU IIOBECA; D) CHIIK TaKecTu; 6) MarAMTHOr O
moJig; 7) MoOpyJds YOpYrocTH HUTH MaATHMKA; 8) SIeKTpo-
CTATHUECKOro 3apsjfa MasTHUKA U 3apaAfoB Ha Ouurkalimux
TeXaxX U T. K. OTOT CUMCOK MosKHO IPOAOJIKATH Ko Gecko-
HETHOCTH.

Hapaxemp u noae

6.3. [loraskeM Tenmephb, KaK BARAET H3MeHEHUO BEIUYAHK
mapaMmeTpa Ha CHCTeMY, ONpeflesifeMyl0 COCTOoHHUeM. B
Tabx. 5 CBefeHHl pe3yJAbTaTH 24 MepBHYHHX OMNepaiui,
IIPON3BEfieHHAEIX HA YOOMAHYTOH BHING CHCTeMe H3 JABYX
HepPEeMeHHHX.

IlepBeie geTHpe cTpoxu n¥dp HOKABKBAIT, ITO JHHUU
moBejieAnsA Mocie cocToanwa r=14, y=129 opnnaxoBu u,
clef0BaTe;IbHO, CHCTeMa, B TeX Hpefelax, B KoTOPHX OHA
Ouita ucnblTasa, ompemeiseTcAd CocToAHweM. JlmmuA ee
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TABJIHIA 5

-4 3nayeHns EPEMEBHLIX 110 HCTER€HUN Pa3NHIHBIX
3 S S UPOMEMYTKOB BPCMEHN (D CEKYHIAX)
. H o E
g | B8 =
B | EX & o | 0,05 0,10 0,45 | 0,20 | 0,25 0,30
H Ha =}
1 z 0 7 14 20 25 28 29
Yy 147 | 142 | 129 | 108 80 48 12
40

2 x 14 20 25 28 29 29 | 27
Y 129 | 108 80 48 12 |—24 [—58

3 x 0 7 14 21 26 3 34
] 147 | 144 | 135 | 121 | 101 78 | 51

60
4 x 21 26 31 34 36 36 35

Y 124 | 101 78 51 23 | —6 |—36

X ~- YIVIOBOE OTKJIOHEHNE OT BEPTHHAJM B Ipajycax; y — yrJjopas CiLODOCTE
B 2padjcex.

loBeleHUA NOKABAHA CIUIomMoll nupmeir mHa ¢ur, 19.
B astux onmTax pgauEa MaaTHEKA cocTaBiagixa 40 cm.

4

100,

z};j

Gdur. 19.

3areM 3TOT mapaMeTp yBeawduau xo 60 cu u 3apermerpn-
poBaiM ellie ABe JEEWH MoBefenmsi. OKa3aioch, 4TO JUHUK
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moBefieHUA ocke cocrognnsa r=21, y=121 onuHaKOBH M,
CIe0OBATEJIBHO, CHCTeMa U 37ech OHpefelAeTcd COCTOA-
HueMm. JImHWA ee moBegeHNs HoKa3ana Ha ¢ur. 19 mynkTu-
pom. Ho uameHenue Benm4UHK OapaMeTpa IpUBedo K TOMY,
9To AMHuA moBenenma mocie xr=0, y=147 usMenmnace.

Taxum o06pasoM, fiBe MepeMeHHbe HAXOAATCA B Clelyio-
meil 3aBUCHMOCTH OT AHHOI'O HapaMeTpa:

1) noxa napameTp He USMeHAETCA, CUCTEMA Z, J ABJIALT-
CA cucTeMo¥, onpepelseMoit COCTOHHKBM, X uMeeT oNpe-
AeJeHHOe IOoJIe;

2) mocJe TOro Kak mapameTp M3MeHAETCA OT OfiHOM Iio-
CTOSHHOW BeJUIMHH K [pYroil, cucTeMa z, ¥ BHOBb CTaHO-
BUTCA CMCTeMOil, ompemeddeMo#f COCTOAHMEM, M HMeeT OI-
pefedeRHOe Ioje, HO BTO HoJe He TOKIECTBEeHHO HpeHsl-
AyIEeMy.

Takaa 3aBucMMoCTh — o0uiee npaBuwiao. M3menenme
BeluuuHE 3PPeKTUBHOTO MapaMeTpa U3MeHsAeT JUHNI0 IO-
BefleHUA MoCJde KaKHoro cocToAHusA. 13 aToro memocpenct-
BEHHO CIeqyeT, 9T0 U3MeHeHUe eeiununsl aghghexmuenozo
napamempa eedem K USMEHEHUIC NOAS.

OTclona BHBOTUTCA BayKHAA KOJMYECTBEHHAN 3aBUCH-
MOCTB: GUCI0 HoJell cucTeMul B 001ieM cirydae paBHO TUCTY
KOMOUHAMIZ, KOTOPHIE MOMHO COCTABUTH M3 pPas3JIMIHHIX
3HaYeHWi ee IapaMeTpoB.

6.4. 3uaveHue pas3aMIUA MEKAY U3MeHEHUeM IepeMeH-
HOJl 1 M3MeHeHUeM HapaMeTpa, T. e. MeKKY U3MeHeHWeM Co-
CTOAHUA MW HU3MeHEHHEM NOJd, TPYAHO NepeoleHuTs.
ViMenHo pasnudue STHX ABYX BHAOB M3MEHEHUIN IO3BOJsET
HAaM He CMeIIHBATh U3MeHeHHUs, ofpasymomue camo moBe-
leHUe, C M3MEHeHHAMHU, 00pas3yoOLUMUI TepeXofl OT OJHOTO
Hopenenus Kk apyromy (cm. § 2.1). fI noacao ato pasnu-
YHe HEeCKOJbKUMH HpPUMEpaMu.

B mpymux uwacax oTHeJbHasA HepeMeHHafd, HaMepse-
Masg IoKasaHHeM MHHYTHOH cTpenxkm na mudepbaate, 06-
pasyeT OJHOMEPHYIO CHCTEMY, OHpefelsieMyI0 COCTOAHRUEM,
TAK KaK IoCJe HeCKOJABKHX HabmromeHmit MK MoKeM mpep-
CKa3aTh JUHHIO ee HOBENeHUs, CIeRYIONylo 32 J00KM JaH-
HEIM cocTosiHMeMm. Ecanm Ttemeps peryasTop (Hmapamerp)
TepeBeCTH B WMHOe NOJOAeHUEe, TAK 4TO CKOPOCTH XOfla
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9acoB U3MEHHTCH, M MCCHeX0BaTh CUCTeMY BTOPHYHO, TO
OHA CHOBA OKa’sKeTCA CHMCTeMOi, ompeNelseMoil CoOcTOA-
HHEM, HO HMelomiegit MHoe HoJe.

Ecam spgopoBmii deioBexk npunrnmaer BEyTppr 100 2
TA0KO3E B BOTHOM PacTBOpe, COfleprkKaHue TIIOKO3E B ero
KpoBH 00HMH(O CHA4aNa MOBHIIAETCA, a4 3aTeM CHUKAaeTCH,
Kak TmokasmBaeT kpuBas [ Ba ¢mr. 20. OToensnas mepe-
MeHHAsI «YDPOBEeHb TIIOKO3H B KPOBHY He ABJAETCA Hepe-
MeHHOH, oNpefeidAeMoil COCTOAHMEM, TAK KaK TO WJIH MHOE

ia

au , me/100.mn
<8 Cot
S
S 8

S
S

Codepxcanue 2pionois 8 Kpo-

a 1 2 J
Bpems, yact
@ rr. 20. UsMerenuA ypoBHA TIIOKOSH
B KpoBH Hocle npmeMa 100 z rawxosH y

sgopoBoro uweaosexa (1) u y GompmOro
numaberom (1I).

cocroanue (Hanpmmep, 120 x2/100 ma) me ompepenser
NOCHe/yOLIero NoBeXeHNA: ypOBeHb TIIOKO3K MOMKeT WO~
BHINATHCA HAM MoHWkKaThcA. Onmmaxo, Ro6aBMB BTOpYIO
IepeMeHAYI0, a HMEHHO (CKOpPOCThL H3MeHeHHA YpPOBHA
TAI0KO3H B KPOBMY, KOTOPAA MOMKeT GHITH MOMOKUTedbHOM
EAA OTPHLATeNbHON, MH HOAYIMM CHCTeMy M3 JIBYX He-
PeMeHHHX, KIA medell NINIOCTPAaIMU B JOCTATOYHOM Mepe
ompenenseMy cocTosnueM. llome aroil cucremmt 6Gymer
cxoniao ¢ nonem I Ha ¢ur. 21. Ho ecau genoBex cTpapmaer
nuabeToM, TO KpHBAasA Cofep/KaHMA TJIOKO3H B KpOBH,
faske TpM ToHl jHe HAUANBHOH BeJWIMHe, IOJHUMAETCH
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ropasfo Bume (cM. kpusyo I Ha ¢ur. 20). Ilome sToro
nosenenus (pur. 21,1]) oxkasHBaeTcA He TAKAM, KaK y 3710~
poBoro degosexa. Taxum o6pasoM, M3MeHeHMe BeIWIUHHI
mapaMerpa «cTemeHb RuabeTHIECKOro pacCTpoicTBa» mpH-
Bell0 K M3MeHeHMIO Iojf.

Tépnen m HKamnep BupaGorann ycuoBusifl pednexc
y cobaku, maXofuBmeiica Iof BosfeiicTBmeM Kypape (Be-
n1ecTBO, 06/1afalolee IapatuTHIecKuM NeiictBreM). 1loasxe,

posu, mMe/100ma 6 vac
S
S S
QS J S
T T
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! ! 1 !
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2080301 0 K

CKOpocmy USMEneHus Cooepycanus

| 1 1 1 (]
00 200 00 200 Joo
Codsprcanug 2monosw o npoau , mz/ 100ma
®ur. 21. Hona neyx awmwdl noeenemws, I u II,
noxaszanuux ua ¢ur. 20,
TonepeusEIMI YePTOUKAMN OTMEUYEHBl KajkjLie YeTBepPTh dYaca.

KOT/ia JKUBOTHO® He HAXOQAIOCH HoX BO3felicTBHeM Kypa-
pe, yciaoBHEE pediexc Bb3BaTH He yRaBadock. Ho xorga
cobake cHOBa BBeJM 3TO BelecTBO, pedeKC BO3BpaTHICA.
Tarum o6pasom, 3fecs OHIN JBe XapaKTepHHeE JUHUHE WO-
Be/leHAs ([Be PEAKIMHM HA Pa3gpasKUTelb), N ofHA M3 HUX
DpoSBJIMAIACH UPH BHCOKOM BeIWIAHe IapaMeTpa «KOHI[eHT-
panus Kypape B TKaHAX», a Apyras — IOpH ero HUBKOM
BeJIMYMEeE,

Pasdparcumean

6.5. Muorue pasapaKuTean MOKHO aeKBaTHO IpefcTa-
BUTh B BHJe U3MeHCHUs BeJWIMHE TapaMeTpa, Ho3TOMY
Bpech yMecTHo GyAieT yCTaHOBUTH CBA3b GUIMONOTHIECKOTO
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¥ NCHXO0JOTMYCCKOTO HOHATHA «Pas[pa’RUTEIbd ¢ HAMIUME
MeToflaMM.

Bo Bcex cayyasx cxeMa HeNOCpeACTBEHHBIX Bo3jeHcT-
BUil GymeT Tawrosa:

(9rcnepumenraTop)— Pasapamurens —Kusornoe — Permerpn-
pylomuye npuGopst

B HexoTopeHX cIyduasx Ha JRHBOTHOe, HaXoJalleecs
B COCTOAHHUU PAaBHOBECHUS, BO3HeHMCTBYIOT BHe3aNHEIM H3-
MeHeHHeM COCTOAHMS pAasfpa’KuTeNlsA H COXPaHAIT 3To
BTOpOe COCTOsHWe B NpOofio/UKeHNe Bcero HabuaopeHuns.
Hanpumep, Korza ieMOHCTPHpYIOT peaknuio 3padxka Ha
CBeT, To CHAYaJa JaloT I'1a3y NPUBHKHYTH K cIaboMy ocBe-
IEHNI0, a4 3aTeM BHE3ANHO YCIVIMBAIOT OCBEIEHHE 0 BEH-
COKOTO YpPOBHA, KOTODHNI IOAJEp/KUBAIOT BCE BpPEMH,
HOKa TPOMCXOAUT peaxnus. B Takux ciaydasx CocTodHME
PasEpaskUTeNA CIYMUT APAMETPOM JAJA CUCTEMH HBOT-
Hoe M perucTpupyiomue NpuGophy, M HpousBofuMoe du-
3MOJIOTOM CpaBHEeHMe IPENMIeCTBYIOUIEr0 «KOHTPOJIBHOIO)
noBefeHNA C IoBefleHMeM ocJle BO3AeHCTBAA pasiparkuTens
BKBHBAJEHTHO, B HameM MeTofie, CPAaBHEHWIO JABYX JIWHWI
HOoBeN(eHUA, KOTOphle, HA4YWHAACh C OXHOI'O M TOro e
COCTOSIRWA, MAYT B JABYX IOJAX, COOTBETCTBYIOIMX JBYM
3HaYeHWAM NapaMeTpa «COCTOsAHWe pasjpaskurens». B
ONEITaX TAKOro THOA M3MeHEeHNe COCTOSHUA pasfpaskuTend
MMeeT xapaxTep cTymendatol pymrmum (§ 7.13).

Wnorna mapaMeTp BHE3aUHO W3MEHAIOT U TOTYAC e
BO3BpAIal0T K HAYAJBHON Belwdwne — HAUPUMep, KOTAa
DKCIEepUMEHTATOD YAApseT No CYXokumauo. dPpPexrT muame-
HeHAs TapaMeTpa COCTOMT B KPAaTKOBPEMEHHOM H3MeHe-
HWM TOJISA, U BTO W3MeHeHWe, II0KA OHO JUIUTCH, BHBOAWNT
PENpeseHTATUBHYIO TOYKY U3 ee NepBOHAYAIBHOTO MOJ0Me-
uus. Ilpu BosBpameHnn mapaMeTpa K MCXORHOI BelIHUMHE
HepBoHAYaJAbHOE TOJEe U NOoM0YKeHHe TOYKA pPAaBHOBECHA
BOCCTAHABJIWBAIOTCHA, HO pellpe3eHTATHBHAA ToUKA Tellephb
yhaleHa oT TOYKH PpABHOBeCHs; II0BTOMY oOHA J[BHKeTCA
BOJb JVHUY MOBeJeHHA, W OpraHusM «pearupyery. (OOrru-
HO pelpeseHTATHBHAS TOUYKA BO3BpAaIaeTcs K Hpe-
HEMY COCTOSIHHI0O PAaBHOBECUs, HO €CAW TAKUX COCTORHMI
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HECKOJbKO, OHA MOKeT NPUITH K KaKoMy-amGo Apyromy
paBHOBecHOMY cocTosanuo.) Taxkodl pasgpakuTens Mu Gy-
HAeM HAa3HBAaTh MMIYJIbCHBIM.

B pampHeiimeM HeobxomuMo GYAET ToYHee YKa3HBATh,
9T6 MBI HoHHMAaeM IOJ «pasipaskuTeleM» B KaxKjoM NaH-
HoM cayuae. [lpencraBum ceGe, HanpuMep, cobary, y Ko-
TOopo# BHpaGaTHBAXT YCIOBHHHA pedlexc HA 3BYR 3MeKT-
pHueckoro 3soHka. UT6 mMeHHo 37lech GyfeT pasmpaku-
reseM? Moker OHTB, 3aMHKAHWe KOHTAKTA NpH BKIIOYe-
HUW 3BoHKAa? Mam dacTele ymapH MoJoToUKA Ho YANIKE
3Bonka? KHomefauua Bospyxa? Bubpanuu GapaGanuoil me-
PemoHKH, CIYXOBHX KOCToYeK, OasambHoit MemGpaHm?
UMnynscet B cayxoBoM HepBe, B CIyXo0Boil 30He KOpH?
Yro0ul 6MTH TOTHHIMH, MH [JOJKHE NPH3HATH, 9To IKCHe-
PUMEHTATOP HeNoCPeACTBeEHO KOHTPOIMPYET TOJBKO 3a-
MHKAHMe KOHTAKTOB M 4YTo 3TO CJAYKHT OapaMeTpoM
AN KOMIUIEKCHO JeilcTBylommeil CHMCTeMH, cocToAmed u3
BIEKTPUYECKOTO BBOHKA, CpPEIHEro yXa W mpoddX KOoMIO-
HEeHTOB.

Horpa «pasgpamuTens» craHoBHTCS 0Oojee CI0KHEIM
(Ip¥ yBeqwYeHHMH YWCIA TIAaPAMETPOB, U3MeHAEMHX 3KCIHe-
PEMEHTAaTOPOM), MH HNOJIKHH CfelaTh Hemsbesxuwe 0600-
meavs. llpu 210M HeoOXoAUMoO 3aMETHTH, UTO €CJAU He BCO
HapaMeTpH He3aBUCHUMBI, eClIM OHU H3MEHAWTICA IpynuaMn
(momobHo mepemeHHEM B § 3.3), MH MoXeM HpefCTaBUTb
KaJKAYI0 U3 IPYNN OTAeIbHoll BelIWYMHON W TeM HabekaTh
U3NumHell MHOTOYHCJIGHHOCTH TapaMeTpoB.

Coedurenue IUNAMUUECKUX CUCTMEN

6.6. Temepp MK MoikeM 00BACHUTB, YTG, Mo CYIIECTBY,
HMeeTCs B BUAY UoOf «CoefuHeHHeM» ABYX (uiau Goabmero
9HCIIA) CHCTEM.

IIpencraBmenne o coeluHEeHHHX CHCTEMaX HMMeeT BeldH-
gaiimee sHaZenue B OWOJOrMH, rfe OHO FaCTO HrpaeT oc-
HOBHYIO pollb. MH cTaTKwBaeMCsA ¢ HUM BCAKUH pas, Korfa
OflHa CHCTeMa JelcTByer Ha ApPYrymo, coobmaercs ¢ HeH,
TNpUHYKIaeT ee K deMy-1ubo MaM mepefiaeT eil CHTHAJN.
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(Hpupony omepanuu coegMHeHUA MOMKHO CTporo M HaH-
Gosee ACHO IpeACTABUTH B MaTeMaTudeckoil gopme (§ 21.9),
TaK KaK 3To W03BoOJIAeT BHAETh, YTO CYImIECTBeHHO M 9T
He OTHOCHTCA K CYTH feia. JleTajibHO 3TOT Boumpoc obcy:x-
Raetcs Bo «Bpenenuu B xubepHeTHRy», § 4/0, 3mech e MH
paccMoTpuUM ero MeHee CTPOro.)

Jas Toro 9To0H ABe cMcTeMH, cKajkeM A um B, Onanm
coequHeHH U A peilcTBoBana Ha B, Heobxopmmo, 9ToOH
cucTeMa A BIHANA BAa coCTofHme cUcTeMb B. Jlpyrumu
CI0BaMH, BeNVUNWHH KAaKHX-To HApaMeTpoB cucTemMu B
(mam xoTA 6H ogHOI0 TMapaMeTpa) HOJKHH CTAaTh (YHK-
HUAME 0T BeIWYMH HepeMEHHHX CHCTeMH A (3aBUCeTb OT
Hux). Tax, Haopumep, eciu B — dAfio, pasBuBajomeecH
B HHKybaTope, a 4 — aT™MocfepHoe TaBiaeHune, To 4 MOKHO
«COeVHHUTHY ¢ B Tax, 9Tobn A BausAdo Ha B, ecau caeaath
TeMmepaTypy (4im Apyroil NopXopAmuil mapamerp) 3a-
BUcAlleN oT JaBieHUA.

B sToM opumepe MH He BHIUM, KaK MoHO OHI0 OH 3a-
CTaBUTH pasBuTHE AfNa BIAUATH HA aTMocdepHOE TaBIeHMe,
TaK 4T0 oGpaTHoe coeguHeHue cucTeM 4 u B (B +~A) Bpag
JM Bo3MoKHo. B GombmuHCTBe cirydaeB, OMHAKO, BOSMOMK-
Ho coenuHenne B o0owx nHampaBjeHusix. Ilpum TaroM coe-
AMHEHWW MeAy [ABYMA CHCTeMaMH YCTaHaBJAMBaeTcsS o00-
paTHas CBA3D.

B o9eHp mpoCTHX caydaAx NoBefeHMe Neioro, obGpa-
3yeMOro COEIUWHEHHHMH dacTAMM, MOKHO INAr 3a MAaroM
IPOCIEUTH ¢ MOMOMBIO JOTHIecKoil MM MaTeMaTHdecKoi
mefykuud. MoskHo mpepcTaBuTh cebe, 9To KasKmas 9JacTh
umeeT cobGcrBeHHOe (azoBoe WPOCTPAHCTBO, 3AMONHEHHOE
HoJIeM; CTPYKTYpa 3Toro HoJsA OyfeT 3aBHCETH OT HOJOMe-
HUS pelpe3eHTATHBHOM TouKM Apyroil dactu. Haxpas pen-
pe3eHTATHBHASL TOYKA CoBepmaeT Iepexof, olpefesseMbIit
ee co0CTBeHHHM ToieM, dopMa KOTOPOro 3aBHCUT OT HOJIO0-
’KeHHA BTopoit Touku. Taxum o6pasom, Kampas U3 HUX He-
peMeIaeTcsa mar 3a maroMm, Gygyud HalpaBiaseMa Apyroit
TOUKOil M B To JKe BpeMsd HaNpaBJsasd ee. (IToT mpolecc fe-
TadbHO paccMoTpeH Bo «BBenenun B kmGepuetury, § 4/7.)

Hapruna aTHx H3MeHeHHH CAHMIIKOM CI0KHA AJA TOTO,
9ToGH HATIAAHO NpefcTaBUTh cebe, KaKk OyRyT BecTu ceba
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IBE peajybHbe CHCTEeMb!; eTaln JOMHHH OLTh YCTaHOBJIEHB
KaKuM-IuGo ApyruM MeTofmoM. BaskHo To, uTo IpHpofa
Ipolecca B NPWHIUIE COBEPIIEHHO CBOOOAHA OT HEACHO-
creif MU HeoupemeleHHOCTeN, W MO3TOMY ero MOMKIHO
BKJIOYUTH B CTPOTYI0 TEOPUIO JIHAMUTIECKNX CUCTEM.

Hapamnemp u cmadbusbHOCY

6.7. Temeps MBI TOJONLTA K MIABHOMY IIYHKTY 3TOi ria-
Bu.IlockoabKy U3MeHeH e BeIMYUHEL TIapaMeTpa BeleT K U3~
MeHEeHWI0 IoAA U MOCKOIBKY CTabuiibHOCTh CHCTEMbL 3aBU-
CU'T OT €0 ILOJIA, USMEHEHUE BeAUNLHBL NADUMEMPU, KAK NPUEU~
10, 6edem & KakoMy-mo USMEHEHUI0 CMabuAbHOCMU CUCTNEMBL,

IIpocTrim mpuMepoM CIYRMT cMeCh Bojopoja, a3oTa K
aMMUAKa, B KOTOpoil MPOUCXOTUT WPOLECC COCAMHORNSA Ml
JHMCCONUANMY, TOKA KOHIEHTpal¥u He JOCTHTHYT pPaBHO-
BECHOTO CoCToAHMA. Ecnm cMech mepsBoHauanbmo ob6paso-
BaJaCh U3 UMCTOTO aMMHMAKA, TO Of[HA llepeMeHHAfd «IIPo-
IeHT [MCCOLMMPOBABLIEr0 aMMuaka» o0pasyeT ofHOMED-
HYI0 CHCTeMy, oulpefeidseMylo cocTosaneM. I ee mapamer-
paM OTHOCATCH, B YACTHOCTH, TeMIEepaTypa W J[aBJeHUe.
Hax wusBectHO, M3Menenusi 9TMX TapaMeTpoB BJIMAIT Ha
Mol0KeHne paBHOBECHUSA.

Taxas cucreMa mpocTa U oTBedaeT HA UBMeHeHHUs Hapa-
MeTpOB JIuImb NPOCTHM CABUNOM paBHOBecHA. B olmem cay-
9ae Jielo 0GCTOUT ciaokHee. VlaMeneHne BelnUMHEL DapaMer-
pPa Mo)KeT BeCTH K Mo000My M3MEHEHH0, KOTOPoe MOMKeT
ONTH BHI3BAaHO 3aMeHO#l OJHOT0 IOJIS [PYTUM,— K IpEB-
pamesunio ¢ctabuiabHoll CHCTeMI! B HeCTAOWIbHYIO, K CIBH-
Iy paBHOBeCHA, K MOSBICHWIO MHOYKECTBA TOUEK PaBHOBE-
CHs BMECTO OfHOM MIM K NpPEBPAIeHUI0 WX B I[HKJIBI
u 1. 7. [Ipnmepom caysxur dur. 68.

3neck Hac WHTepecyeT TOJNbKo 00IIas 3aBUCHMOCTB,
KOTopas ABIAeTCs NBYCTOpoHHeil: B CHCTeMe, oUpefelse-
MOH COCTOAHWEM, U3MEHeHUEe CmabuibHOCmU Mmoxcem 6bimb
00Yca084€H0 MOABKO UBMEHCHUEM SeAUMUHLL napamempda,
4 U3MEHEHUEe GeAUNMUHB napumempd gedem K UIMEHEHUIO

cmabuabrocmu.
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Pasnosecrvie COCMOAHUIL YACTU U UEA020

6.8. B o6mewm caydae, Kak Obiio mokaszaHo B § 4.18,
3aBHCUMOCTh MeKTy CTaOHMIBHOCTBIO dacTell ¥ cTabumib-
HOCTBIO IeJIOro MoKeT OHTb BecbMa CHoKHOH M Jis ee
UCCIEeTOBAHMA MOTYT IoTpeGoBaThCA CcuenUadbHHE Me-
tonst. CymecTByeT, ofHaKo, HpOCTas 3aBHCHMOCTH, KOTO-
pas GymeT fjisa Hac Ype3BHYAHO TOMe3HA U KOTOPYIO JIETKO
OTACATh. ‘

IIpennono:kuM, 9To MBI CoefMHAEM Mewpy coboil ape
qacTn: A (¢ HepeMeRHBIMH 4 W v) ¥ B (c mepeMeHHEMH
w, z u y). Ecau nepemennHe 9acTd A MMeroT 3Ha49eBud T U
2, a mepemennsie yacTw B — 3nauenus 3, 1 u 5, To neinoe,
ecTecTBeHHO, ofpasyeT CHCTEMY ¢ IAThIO NepeMeHHHMHE
U, ¥, W, LM y U B JARHOM COCTOSSHUH TepeMeHHHe 1eJI0ro
HMEIOT COOTBOTCTBeHNO 3Badenusa 7, 2, 3, 1 u 5.

ITpennosnoxum Temepb, 9YTo 3T0 COCTOSHHE IEIOTO
(7, 2, 3, 1, 5) — ABAAETCA ero COCTOAHMEM pPABHOBECHS.
910 3HAYHUT, 9TO NepeXol U3 Hero GyneT mepexoloM K ToMy
e coctoanmo (§ 4.4). CrenoBaTensao, 9acTh A, Korja ee
nmapamerps paseel 3, 1 u 5, mepexonur or (7, 2) k (7, 2),
T. e. He usMensercA. Taknm o6pa3oM, npeGHBAHEE L{ETOT0
B COCTOAHMEM DABHOBeCHA INpM 3HAYeHUSAX NepeMeHHHX
7, 2, 3, 1, 5 o3uauaer, 910 cocroanme (7, 2) zacTu A mpm
3HAYEeHNAX ee mapameTpos 3, 1, 5 Toxke goaKHO GHTH pas-
HOBeCHHIM, Kak U cocTosnme (3, 1, ) gactu B npu sHaTe-
HuAX ee mapameTpoB 7, 2. Takum ob6pasom, mpebrBanme
IelloTo B COCTOSTHAM paBHOBeCUA Npejmoiaraer, 4To X
KaJ{as JacTh JOMKHA HAXOJAMTHCA B COCTOAHHUE PABHOBE-
cus TpM YCAOBUAX (3HAYEHMsX HApPaMeTpoB), oUpefelse-
MHX JpyTUMH YacTAMH.

Bepao n o6partroe paccyxknenne. IlpegmomoskumM, 9ro
4acTh A HaXOQATCA B paBHOBecHM B cocToanuu (7, 2), Kor-
Na ee IapaMeTrpsi MMeoT 3HadeHusa 3, 1, 5, m 4To dacTh
B naxomutcs B paBEOBecum B cocTosHuH (3, 1, 5) mpm
napamerpax 7, 2. Vs artoro caemyer, 9To Ienoe OymerT
BaXOJWThCA B pasHoBecwnm B cocrosumu (7, 2, 3, 1,9),
TAR KaK B BTOM COCTOSHYWM HE A, HE B He MoryT u3Me-
HATbCA. '
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BuBon: 044 mozo umobu dunamlUneckas cucmema 8 ye-
AOM HUTOOUAACL 8 DUBHOGECUL 8 OUHHOM COCMOAHUU, HEOO-
xodumo u docmamouro, umobel Kaxcdasa uacmb naxrodusdcw
8 pAsHOBeCUU 8 IMOM COCMOAHUU NPU YCAOBUAL, 30DAHHBLE
ell dpyeumu wacmamu.

6.9. TpegnoaoxuM Temephb, 4To Iemnoe, o6pa3oBaHHOE
coelNHeHNeM YacTell, IBIDKETCA BH0JAb HEKOTOPOH JIMHHUM
noBefieHns. I[lpencraBum cebe, 9To 3Ta JIWHHA TPUBOLUT
K COCTOAHWIO, KOTOPOe ABJIAETCA PABHOBECHBIM IS OfHOU
9acTH (OpH YyCJAoBWAX, 3afaHHBIX B TOT MOMEHT JPYIHUMH
9acTAMH), HO He PABHOBECHBIM IJIA Apyrux dacreil. Mame-
HeHUWe JaCTH, OKa3aBule#icA B paBHOBECHM, TOTYAC Ke TIpeK-
PATHTCA; OfHAKO Apyrue aCTH, He JOCTUIIMIHE PABHOBECHA,
OyAYT U3MeHATH CBOE COCTOSIHHE W TeM CaMBIM W3MEHAThH
YCHI0BHA, B KOTOPHX HaXOAUTCA 9acTh, NOCTUTIIAH PABHO-
Becusa. B pesyabraTe H3aMeHeHUsA YCIoBUil (3HaYeHHH Ha-
pPaMeTPoB) COCToARME 3Toil JaCTU mepecTaHeT GLITH PaBHO-
BECHHM, U «OCTAHOBUBIIAACA)Y TACTh CHOBA NpHeT B JBH-
HeHHe.

OdueBupa0, 9TO 1pH JI0060M COCTOABEWM IEJIOro, €CId
0jlHa KaKafA-Iu00 9aCTh He HAXOIUTCA B PABHOBECHN (masKe
TOT[a, KoOTJa oCTalbHEe AOCTUILJIN ero), 3Ta 9acTh OymeT
U3MEHATHCS, CO37ACT HOBBle YCAOBUA IS APYruX dacTei,
OpuBefeT UX TeM CAMEIM B JIBW/KeHHe U TakuM obpasoM He
HO3BOAUT IEIOMY HaXOAUTBCSA B COCTOAHMM PaBHOBECHS.
Tax kax pias paBHoBecHs HeloTo HeoOXofumo, UToOl éce
9aCcTH HaXo[qW/Juch B PABHOBECHH, MH MOYKeM CKa3aTh (Me-
TadopHIecKn), ITo KAKAAA HACTh 00JamaeT npagom 8emo
B OTHOWIEHWW PABHOBECHHX COCTOSHHE Ienoro.

6.10. 3uagenue 3Toro PaKTa COCTOUT B ToM, 9To OJaro-
mapsa eMy KaRAAs 9acTh u3bupamesbHo OrpaHWdIWBaeT Ha-
60p BO3MOKHEIX PABHOBECHEIX COCTOAHMI Nenoro. HauuHas
¢ ra. 1, Mu meranu gakTop, KoTopHil feficTBoBan GH «Me-
XaHUCTHYeCKuW» U B To }Ke BpeMA uabuparteasno. B ciaenyro-
uieil raaBse 3ToT PakTOop OyAeT HOKA3AH B JeficTBUI.
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YABTPACTABUJIBHAA CHCTEMA

7.1. Teneps Mul cobpaian dont HeoOXOMUMBHIX HOHATHI.
Bce onu onpeeneHs Kak OTHOMEHNA MeAy epBHIHBIMI
omepamusMHU, TaAK IT0 OHU BUOJHE 00BeKTHBHH U Y 0BIeT-
BOpAKNT TpeboBaHuaM, chopMmyrtupoBaHdasM B § 2.10. Mu
MoKeM Temeph BHOBb pAacCMOTpPeTh OCHOBHYI0 IpobieMmy,
mocTasdeHHYIO B § 5.14, n MoKeM IOUEITAThCA BHACHUTSH,
T4 JIGKUT B OCBEOBE Toro GaKTa, UTo KOTeHoK, 06.1a1aBmmi
MO3TOBHM MEXaHU3MOM, KOTOPHHA 06ycaoBAMBAJ Heamal-
THBHoe UoBeleHHe, NpuoOperaer MexaHWsM, Onaropmaps
KOTOpOMY HOBeleHHe CTAHOBUTCA ajalTUBHEIM.

Heobxodunvte npednocostaku adanmayuu

7.1. Cornacno § 3.11, Korenka u oKpyKaoILyio ero Cpeay
CIeAyeT pacCMAaTpPUBATH KaK B3aUMOAEHCTBYIOMIUE CHCTEMH;
IO3TOMY CXeMa HeNOCPe[CTBEHHLIX BO3NeACTBUH Gyner
BRITIANETh Kak ¢ur, 22. (Ita cxema cxoppa ¢ udobpaskeH-
Hoit Ha ¢ur. 18, ToabKo 37(ech TOHKAA CeTh cBA3eil, B feiicT-
BHATEABHOCTY CYLIECTBYIOIIHX B cpefie ¥ B opranusMe, Ipefi-
CTaBlleHa CIUIOMHOIM mrrpuxoBkoii.) CTpenku, upymue & R
1 or R, cooTBercTBylOT, KOHEYHO, CEHCOPHKM M JABUra-
TeXbHHM KadaiaMm. YacTs R TPUHATIEKUT OpraHU3MY,
HO ONpefeNeHa 37leChb B IMCTO PYHKIMOHATILHOM OTHOMIE-
HAM; HA BTOM 3Tame BCAKAsA NONKHTKA OTOKAECTBHTH R
¢ AHATOMUYECKHMM MJIH THCTOIOTHYECKMMHM CTPYKTYpaMmun
TpebyeT OCTOPOIKHOCTH. R MBI olipefielisgeM KakK cucmemy,
KOTopas AeHCTBYeT, KOIia KOTEHOK pearupyeT Ha oroHb,
T. €, KaK 9acTh, OTBETCTBEHHYI) 3a BHemHee IoBef(eHUe,
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Hanee mMu mcxopmianm u3 Toro (§ 5.14), 4To KoTeHok
citocofesl K pasHoo0pasHbM peaKkHHUsaM, U3 KOTOPHIX OfHU
«omuGOUHLY, ApYrHe (IPaBAIBEBN. OTo pasHooGpasue
pearuuii, corracuo § 6.3, yrasuBaer Ba 10, UYTO KaAKHe-TO
napaMeTpHsl (BasoBeM WX ) MOI'YT HMeTh Pa3IHYHYIO Beau-
9MHY, T. e. He (urcupoBamsl pa3 HaBcerga. 1loCKoJIBbKY
IepBUUIHOE JleiicTBME STHX IapaMeTPoB COCTOWT B HM3MeHe-
UMM TOoBefleANA KOTeHKAa (M ToJdbKo BTOpHIBHC 3ddeKTH
3aTparuBaioT cpepy), 09eBHHO, UTo OHU HeNOoCpPefCTBEeHHO

0
]

7
"7
Opearnusm
dur. 22.

meiicTByioT Ha R, Ho He Ha cpefy. TaxkuMm o6pasom, ME mo-
ayuaeM cxeMy, n3oOpaxennyio Ha o¢ur. 23. Cornacho
§ 6.3, anciao Bo3MOKHHX Pa3IMIHHX 3HadeHuit S JodskHo
OHTH o MeBbINed Mepe paBHO YMCIAY PasIuIHbIX HopM Ho-
BefeHusa (KaK aJalTABHLIX, TAK U HeaJaUTUBHEIX), KOTOPHeE
BO3MOKEH 1A R.

7.3. Teneps HY B0 BBeCTH CyliecTBeHHNe NepeMeHHHe.
Yro BauaeT Ba HUX? flcHo, 9T0 Ha BHUX FOJKHO 9TO-HU-
Gyns BamAThH, 160 HAC He WHTepecyeT caAydail, Korjia opra-
HU3MY HUWYTO He YTporkaeT W N0o3ToMy oH GeccMmepreH. Ha
CyLleCTBeHHEEe HepeMeHHEe MOINHM OH BIUATH cpega, R
UaAu TO U pyroe. .

Haubonee wHTepeceH ToT ciaydail, B KoTopoM Ha cy-
TiecTBelHble NepeMennble HelloCpeqCTBeHHo BO3/(eHcTByer
ToJBKO cpefia. ITo AenaeT MpobieMy, cToAmyo Tepef Ko-
TEHKOM, MAKCHMAJBHO TPY/Hoil U 6In3Koil K ReficTBUTENE~
noctd. Takos caydail, Korga HW3 OFHA NajaeT ropAdui
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yrojiek, KOTOpbLl KATUTCA 110 HANPABIEHUI0 K KOTEHKY:
cpefia yrpoykaeT NMpAMLIM Bo3jelficTBHEM HA CYI[eCTBEHHEHE
NMepeMeHHble, TAK KaK, €CIM TOJOBHON M03r BWIEro He
IpegIpAMeT, KOTEHOK DNOIXY4HT okoT. TakoB ke cayuaii,
KOUZla Oprapu3M JKHBOTHOI'0 B NyCTHHE TepsAeT BOAY IO
HelcTBMEM Tellia; ecJan JKUBOTHOe HUYero He IipeflpHMerT,
OHO TOTUOHET OT KAMIBL.

IlpaMoe pefictTBue R Ha cyImecTBeHHHE HepeMEHHHE
Os10 OB IiedecooGpas3BRIM, ecad OB ToJOBHOH MO3T

Cpeda

®ur. §23.

KOTeHKa MOT CB o€l IeATeIbHOCTHIO IPeBPATHTD €ro K3 opra-
HU3Ma, KOTOpHIl He JolleH HOABepraThcA 0/KoraM, B op-
FaHHM3M, KoTopoMy osoru uonesmmn! (Takasa cmena mein,
BO3MOKHO, UrpaeT GoJbMIYI0 poldb B BHCIMWUX TPOABICHAAX
MO3roBoll (yHKUMH, KoOrja IpeIBapUTeIbHO Mo)KeT OHTb
HocTaBlIeHa noduuHeHHaA yeab WIH TNPOU3BEIEHO ee MaMe-
HeHWe; HO 3Toro He GHBAaeT Ha TOM OCHOBHOM YPOBHE,
KOTOpHIil MH cefi9ac mccilefyeM, U MH He Oypmem paccmart-
pHBATH TAKHX BO3MOKHOCTeIl.) '

Tedlepb cxema HemoCpe/ICTBEHHEIX BO3/(eliCTBHIT TIPHOGpe-
taeT Gopmy dur. 24. CoBOKYUHOCTH CYIEeCTBEHHHX Liepe-
MEHHHIX HpefcTaBiesa nudepbaaToM co cTpenkoi u ¢ ABY-
MA TpeleJbHEMY OTMETRKAMU, O3HAYamuMHE (u3HoNorH-
9eCKMe IpapuiE (DOCKOIBKY /UIA HAC BayKHO, HaXOXATCSH
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N BeJIWIHMHSl 3THX JIepeMeHHHX B (PUBHONOIHYeCKUX Tpa-
HUNAX).

7.4. Ilpogomxan mccaenoBaTh waubolee TPpyAHHI 1A
KOTeHKa BapHAaHT, PACCMOTPUM ToT cAydail, Korha Bo3-
MOHOE B03JlelicTBHe pasIuYHLIX COCTOAHMI Cpefisl Ha cy-
I[eCTBeHHHE NepeMeHHhe (XO0TA OHO W JleTepMHHHDPOBAHO)
ocTaeTcd HemsBeCTHhIM pearmpyiomeil dactu R. Tax o6-
cToano Onl fleso ¢ nTHUIel, KoTopas, HodaB HA Yy3Koll [Js

Cpeda

O ur. 24.

Hee OCTPOB, BUIUT HEe3HAKOMYI0 ATOXY U He 3HAET, Afo-
BHTa oHa Mid HeT. Tak sKe o6CTOUT Helo ¢ HaXofAlleicH
B kixerrke TopHaaiika Kowkoil, KoTopaA He 3HAeT, BIIPAaBO
MO BIEBO HY)KHO HOTAHYTh pPHYAT, YTOOH ABepUA OTKpH-
aacs. VMenno Takoe mpefuonosKenue Omilo cpelano B
§ 1.17, rme MH B3ANM KOTEHKa Ilepefi oI'HEM B KadecTBe
OpuMepa CUTyaIlMd, B KOTOpo#l IpoIIEA oIKT opraHu3-
Ma He JAeT HMKAKUX HA/leKHHX YKAa3aHHi Ha CBA3L pas-
AMYHKEIX COCTOSHHE Cpefhl ¢ COCTOSHHEM CYIeCTBEHHHRIX
MepeMeHHHX, T. €. He H03BOJIAET PemHTh, HAXORATCA IH
OHU «BHYTDPH» WY «BHEeY Pu3NOIOTIIeCKUX I'paHHUI.

Jlna Toro 9ToOH OhITE agaNTHpOBAHHEIM, OPTaHM3M,
pYKoOBOLCTBYyACh mHdopManueit u3 BHemmneli cpensl, fon-
JKeH peryiIHpoBaTh CBOH CYINeCTBeHHEe IepeMeHHHEe,
BBOAA UX B HafJeKallyme I'PAHUIL IIYTeM TAKHX Bo3geicT-
Bl Ha cpeay (oCyIecTBISEMHX ¢ HOMOIIBIO JBUTATelb-
HMX POeAKUHil), B pe3yibTaTe KOTOPHX Cpefia MOJKHEIM
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o6pa3om BiIMAer Ha 3TH IepeMmeHHhe. [loaToMy cxema He-
IOCPefACTBEeHHHX JelCTBUIl [ 9Toro HpoIecca TaKoBa:

Pearnpylomasn —> | Cpena | CyniecTBeHHE®
uacTb R <— l e nepeMeHHhHe

B paccmaTpuBaemom cirydae pearnmpyiomas 9acts R BUKRak
ClleNuajJibHO He CBA3AHA J He colllacoBaHa ¢ COORITUAMU
B OKpY:Kamlledl cpefe U NX BOBMOJKHEIM BIHAHMEM HA CY-
HmleCTBeHHEe lepeMeHHEe. Takum oGpazoM, pearnpyolmyio
gacTh R MOHO IIpeficTaBIATH ceGe Kak OPraBU3M, JILITAO-
nuiicA KOHTPOJIMPOBATH BeJINYAHE HA BHXOAE «IepPHOTO
AIUKA» (CPekl), COfepsnMoe KOTOPOro HE H3BECTHO eMy.

Moo HpHHATE 3a aKcuoMy ([IA 6CAK020 «9ePHOTO
ANMRAY, KOT/A ANANA30H er'0 BXOSHHX BeIWIMH JaH HaAM),
9TO e[UHCTBEHHHIN CH0C06, WO3BONAIONAI BHACKATE HpPH-
PORY €ero COMNepPKHMMOro, COCTOMT B Hepefiade AelcTBHI
9epes Hero. JTo 03HAUAET, 4TO HYKHO 3a/laBaTh BXOJHHEE
BeXMYUHK, HAaOJI0aTh BhXofHHE BEJIWYUHE H pPErncTpHu-
poBaTh OTHOIIEHHA ME;KAY epBHIMHU U BTOPHIMH. B mamem
OCHOBHOM NpHMepe 3T0 3HAaUHMT, 9T0 KOTCHOK JOIKeH Co-
seputamb pasaudHsie Oelicmeus 1o OTHOMEBHIO K Cpefe U
B falbHedmeM BecTH cebsi B COOTBETCTBHU ¢ TeM, KaK 3TH
HelficTBUA CKAasWBAWTCHA Ha CyMEeCTBEeHHHX liepeMeHHHIX.
UnnMu cioBaMH, OH JOJKeH JeicTBOBATH MeTOHOM Tpol
u omubox. :

B ncuxonorngecknx paGoraX ajanTauuio OyTeM Ipob
1 omu0oK MHOIKA paccMaTpUBAIOT KaK UMb OAWH U3 CHO-
co00B ajanTaluy, ¥ K ToMy Xe He cambii aywmuit. Jlpuse-
JleHHEIe BHME CO06paykeHNA MOKA3HBAIOT, IT0 MeToj Ipob
n ommbok 3aHmMaeT ropaso Golee gymmamenTasbuoe Ho-
Io)KeHHne cpeiu MerofloB aganTanua. OHM, B CymHOCTH, HO-
Ka3HBAOT, 4To TOIA, KOTA OPTAHM3M J0MHeH NpHciocal-
nuBaThCA (YAep;KUBATh CBOM CYlMecTBeHHLIE IliepeMeHHbIe
B ¢usnosorudeckux Ipefenax), HAeldcTByA depes cpexy
THIA «9epHOI0 ANMKAY, IIponece Ipob u omubok HeobLoduM,
u6o ToNBKO TaKOM IIporece I03BoJNsieT M3BIeYh HYIKHYIO
uBGOpMaAKIO.
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TaruM o6pasoM, nponecc npob u omnOoK MOMKHO pac-
CMATPHBATL ¢ JIBYX COBEPIIEHHO DAa3HHX TO4YeK 3peHHA.
C opmnolt cTOPOHH, B HEM MO/KHO BHMeTh IIPOCTO IOUHTKY
LOCTH;KeHH#A Ile)M; KOIZ[A I[elb He JocTHraercs, sdderTun-
HOCTH ero Ml oneHuBaeM nudpoit 0. C Takoil ToIKu 3penns
5TO AL BTOPOCOPTHHINY cnocod focrikends uean. Cy-
INecTBYeT, OAHAKO, ApYrad TOoYKA 3peHHs, KOTOPAH CTa-
BUT 3TOT MeTOj HeH3MepHMMO BHIIe, TAK KAK OH MOJKeT

Cpeda

O ur. 25.

UIpaTh HeoeHUMYIo poib B noAyueHUU UHGOpMayuu, ab-
COMIOTHO HeobxomuMoll 1A yeremmoi aganrtagun. Mmenno
Ho3ToMY Hponece Npo6 ¥ ommbok doadxcer GHTH MCHONB3O-
BaH KOTEHKOM IIPU agamTaIuu.

7.5. Tak KaK KOTEHOK JleilcTBYeT myTeM lipo6 1 omuOoK,
ero OKOHYATeNbHO BHpaboTaHHOe IoBefieHwe OymeT 3aBu-
CeTh OT pesyJsbTaTa 3TUX Npob — OT TOTo, KAK OHY BJIHUA-
M Ha cymecTBeHHHe mepemennble. VHRMU cloBamH, cy-
HecTBeHHble MepeMeHHLe JOMKHN BIWATH HA TO, KaKoe
noBefeHue Oyner BhpaGoTano y KOTeHKa; a 8T0 03Ha4aer,
9T0 B CXeMe HeNoCPeACTBeHHHX BO3NeHCTBHHA [0JskeH
CYIIECTBOBATb KaHAJ OM CYUJECMBEHHbLL NEPEMEHHBIT K na-
pamempam S, T. e. cxeMa OyjeT BETIAKETh Kak ¢ur. 25.
Taxkum o6Gpasom, opranmam, cHocoOHHE K afanTanuy,
UMeeT ABHTaTeNBHEI BHXO/l B cpefy W Jée wemu obpatHoM
casu. -[lepsas menp Oua moxasama Ha ¢Hr. 22; ona
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COCTOMT M3 OOKIYHOTO CeHCOPHOTOo BBO/Ia 49epes OpraHbl
3peHNnsA, clyXa, MHNIEYHEe PeNeNTOpH M T. [., FAIOILEro
oprasuaMy HeadderTuBHYI0o HHPopManmumw ob oKpyHawo-
meM Mupe. Bropass ofpaTHasd ¢BA3H HPOXOGUT 4epes Cy-
I{eCTBeHHEe IepeMeHHEIe (B ToM YHCIe TaK¥e Koppeaupyio-
Iye TMepeMeHHBIe, KAK COCTOAHME GONeBHX pelenTopos,
cM. § 3.15); oma HeceT MHPOPMALHIO 0 TOM, BEHIXQUAT JHA
CYyllecTBeHHLe epeMeHHble U3 HOPMAIbHKX IpefeioB, H
Bo3/leficTByeT Ha mapamerpu S. IlepBan ofparmas cBase
HTpaeT CBOX pOJb @HYMPU Ka’KROM peaKIuH, a BTOpad
onpedenser, KAaKasg UMeHHO PeakUMA AOJNKHA IIPOM3ONTH.

7.6. IlockonbRy 9TOT BOIpoC HMeeT pemaloliee 3Hade-
HHe, PACCMOTPUM €ro B [eTANAX, HOJAb3yAch OCHOBHHIMHA
NOHATAAMHE, paccMorpentnivu B §§ 2.7—2.10.

Mu maunnaem ¢ Toro oOwYHOro (aKTa, 9TO0 KOTEHOXK,
OfHAKIK o0KeTmuchk, GouTcA org. B mpuuaToil mamu
dopme aTo nabaiofenue Gymer omHCaHO TaK:

1) rorma cymecTBeHHEle TepeMeHHKE HAaXOASTCH
é ceouz npedesar, BHemHee NoBefenwe (JacTd R)
TAKOBO, KAKMM OHO OHBaeT HpH IapaMeTpax,
IMeINuX 3HAaYeHus S,;

2) Korja CymecTReHHLIE IepeMeHHEe a616e0cHbl 30 IMU
npedeast (T. €. KoTeHOK o0imercs), BHeEIIHee Io-
BefeHNe TAKOBO, KAKUM OHo GBIBAaeT IpH mapamer-
pax, uMeomMuX 3HadeHHA §,.

W3Menenne BHemHero NoBefeHHA ITOKA3KBaeT, 9ro S,
ornugaerca ot S,. Taxum o6pasom, ABa pasHHX 3HaYeHUA
CYIIeCTBEHHHX IepeMEeHHHX HpUBeJIN K pPasHHM B3Hade-
HUAAM S} clef0BaTelbHO, UMEET MECTO NpAMoe sAUAHUE CY-
WeCMEEHHNY NEPEMEHHNT KA napamempst S.

7.7. Teneps TH ke GaKTH NaAyT HaM HeoOXOANMYIO MH-
dopmanuio o ToM, UT6 NPONCXOXUT Bo BTOpOi HeTiae obpar-
HOH cBABH, T. 6. KaK CYIIeCTBEHHLIe IepeMeHHLe BIUAKT
Ha OapaMeTpH.

OcHoBHOe UpaBWJIo AfANTAIMK OyTeM npod m ommbGok
COCTOMT B caefyolleM. Ecau npoba He jlocTArIA LOMH, 1IO-
BefleHMe JOJ/KHO OHITH M3MeHeHO; TOTa H TOJBKO TOTAA,
KOTJla 1lielb JOCTHTHyTa, fopMa NoBemeHHs KOJIKHA GHITH
garpemyena. IlocMorpum Temeph, 96 mpencTaBiseT cobolt
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cuecreMa S ¥ Kak oHa JoJyKHa Bectu cebsa. B arToit cmcrte-

Me HAXOJNATCs IepeMeHHble, UeHTAYHEIe IIapaMeTpaM K

R (MB TONBKO M3MEHUIN KX Ha3BaHWe), U AJIA HTON cucTe-

MH CYIIeCTBEHHHI® MepeMeHHLIe CJIY;KaT IlapaMeTpaMy,

T. e. BXOAHhM¥ BenuunsHamu. OCHOBHOe IpaBMIO MOMKHO
chopMynUpOBaTh CISAYIOIAM 00pa3oM:

1. Horpa cymecTBennnle NepeMeHHEe HAXONATCA BHE
CBOMX HOPMAJBHHX Hpejetos (T. e. Korga mpoba He fo-
CTATIA Ueln), HU 00HO cocTosiHUe S He KoJ/KHO OLTH paB-
HOBECHBIM (TaK KaK, COIVIACHO IIpaBuaIy, S JOIKHO KepeilTu
K KaKOMY-TO ApYTOMY COCTOSIHHUIV).

2. Horga Bce cyiecTBeHNEe IepeMeéHHble HAXOXATCA
8HYmpU CBOMX HOPMAJBHHIX IIpefeloB, 4060e COCTOAHKE S
HOIKHO OHTH paBHOBeCHHIM (T. €. S JOJKHO HAXORUTHCH
B (e3pasjMYHOM PABHOBECHH).

7.8. Te ycnoBus, KoTopsle Mbl BHIBeJIU f[0 CUX IIOp B 3TOR
riaBe, ABIAIOTCA Heobrodumumu. Vusimu cnosaMu, dwbas
cucreMa, o61agapoINas cyIecTBeHHLMA TepeMeSHEIME ¢ 3a-
DAHHHMH IpefellaMHi U cloco0HAA K afanTanyy IIyTeM Hc-
OHTAHAA pPAa3IUYHHIX (OpM IOBeleHHs € TOUKU 3PEHHA
KOHEYHOTO JelicTBUA KajKAOH M3 HUX HA CYILeCTBeHHE®
nepeMeHHHe, foMKHA HMeTh BTopYI0 00paTHylo CBA3B,
dopMaNBHO TOKEECTBOHHYIO C ONMCAHHON HaMU (M30MODY-
HYI0 eii). IToT BHBOJ OZMHAKOBO OTHOCUTCS KAK K KMBOMY,
TaK ¥ K MeXaHHIeCKOMY MO3TY.

Jl15 BonHoil sICHOCTH BTOTO BOIIPOCA paccMOTpUM o6 pat-
HHi# caydai. [Ipepmonomxum, oxasaioch 6nl, 9TO KaKoii-
BuOyfb HOBHII BN OpramM3MoB WMJM HOBHIA MeXaHUYe-
CKUIl MO3T BCSKHHA pas IepeXOguT M3 HeaJalTHPOBAHHOTO
COCTOAHMUA B afanTupoBanBoe (§ 5.7) mase Torga, Korga
OH BCTpevYaeTc € COBEPIIEHHO HOBHIMM CATYyalUAMU; K
TIpe/ioJ0KMM, YTO BOIPEKM BCeMY CKa3aHHOMY BHINIe HC-
clefoBaHYe HEOMPOBEPKUMO KOKA3AJ0 O, 4To BTOpOil 06-
PaTHOM CBSI3M OIMCAHHOTO THIa He CYUIECTBYeT; YTO MH
MOIJIM Onl TOIKA CKAa3aTh?

OcraoTes, Io-BUIUMOMY, TOJBKO ABe BO3MOKHOCTH,
JiuGo ME ZOJKHBI ZoNmycTUTh, 9TO ecTh KaKoi-TO ellle He
M3BeCTHHII (HeCMOTPA HA Bce Ucc/de[0BAaHUA) KaHalI, 4TO H
OHIO OPeRNoNoKeHo HOCHe ONHTOB Tepua (§ 4.13), mubo
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HaM Npujiercd NPHU3HATH eCTECTBEHHHIM, YTO IlepeMeHHHE
cucreMu § npuolperarT NpaBUIbHHE 3HAYEHWA, XOTA
cuCTeMa M He HmoJdyumJa Hajglexamell BXoasHol umndopma-
muua. BTopyio Bo3MoskHOCTE He Mor OHl JloNyCTHTH HUKTO:
¢ TaKUM ;Ke OCHOBAaHUEM 3K3aMeHaTOp Mor OH HpPH3HAThH
€CTeCTBEHHHIM, 9TO CTYJeHT faeT NpaBUJIBHHE OTBETH, emle
He HoJyduB BompocoB! Eciau Mel oTBepraem 3Ty BO3MOM-
HOCTh, HaM OCTAeTCA TOJBKO HpeANoJoKHUTh, 9TO Ooudcen
CyllecTBOBaTh, B TOI uiIm wHo#l ¢opme, BTOpPOH Kamal
usdopMaIHU.

Caedemesun 060iiHoil 06 pamnoii céasu

7.9. Teneps monesso GymeT paccMoTpeTh CBA3b MY
aJanTUBHEIM HOBEfleHMEM ¥ MeXaHH3MOM afanTalluy ¢ lipo-
THBOMONOKHON TOYKH 3penusa. [lo cux mop B 9TOH INaBe
MH OpuAEEMa M PaKTH aJaliTHBHOTO HOBEEGHHA KaK HEdTOo
JanHOe H fleIa/IM BRIBOJIKI O JISKAIAX B UX OCHOBE MeXaHU3-
Max. BosbMeM Temeph MexaHuam H cHopocuM cels: ecnH
JdaH mopfoOHHI MexaHu3M, B Kakoi OH To HE OHIIO MarTe-
puanbHoOi dopme, To GyHeT Jn OH HelpeMeHHO 00HADYIKHU-
BaTh aJlaNTHBHOE loBefenue? JToT BOIpoc MH OyaeM pac-
CMaTpUBaTh B OCTaBIDecA 9YacTH HACTOAINEH IJaBH M
B clefyiomell riase.

7.10. Uro0ul Ha9aTh ¢ caMoro Havaja, HYKHO CjeaTh
FACHBIMH WCXO[HEIE IPeXII0I0/KeHus; ¢ 3TOr0 MOMEHTa U [0
KOHI[a TJIaBH MH OyjeM npefionaraTb TOJbKO TO, 9To Oy-
JeT TPAMO OT'0BOPEHO.

Mu npusmmaem, 4To epej HaMH HEKOTOpaA CUCTeMa,
I8 KOTopoli cxemMa HeNOCPeCTBeHHBIX BO3JeHCTBUN MMeeT
BHJ|, M300pakeHHH Ha ¢ur. 25. Ham pamo, 9To Kakaa-10
nepeMeHHAasA (HIH HECKOJBKO NEpPEMEHHHX), HaskBaeMas
«CYNIeCTBEHHOM», AecTBYyeT Ha cucTeMy S Takum 00pasoM,
4To eC/I¥ 3Ta NepeMeHHas (WM BCe OHM) HAXORUTCA B 3a-
JAHHHX OpefelaX, To S He M3MEeHAETCA} HO eclld OHA Ha-
XOouTCA BHE 9THX IipefelioB, To S BCe BpeMA N3MEHAETCH.
(Ipepmonaraeres, 9o Ana S BO3MOMKHO ZOCTATOYHOE WHC-
JI0 pasJMYHHX 3HAYeHUA U ee U3MEHeHHe He CBOLHUTCH,
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HaIpuMmep, K IUKJIMIeCKAM IoBTopenusaM.) Cnerema, Ha-
3nIBaeMasi «cpefoil», B3auMogelicTRyeT ¢ pearupymwolieil cuc-
TeMoit R. Cpexa oKasnBaeT KaKoe-To HelicTBMe Ha liepe-
MEHHYI0, HA3HIBAGMYI0 «CYIIeCTBEHHOI», a S KaXuM-To
o6pasom peitctByer Ha R. Ecan gaso Tolbko 3T0 ¥ HAYET0
Golbmie, clledyeT JM, 4To cucTeMa R, BHavale [eiicTBOBAB-
Imas HeajalTHBHO IO OTHOINEHUIO K Cpefe, M3MEHHTCH Ta-
KuM o0pasoM, uto Oyjer meifictBosath afganrusno? (Ceitgac
A He X0Yy BBOAHTH HHKAKHX JONOJHMTEIBHHX IIpejnoso-
HEHNIT; B 0co0enHoCTH s He X094y OTPaHUIUBATEH OGIIHOCTD
clIydas HpeAmodiokeniieM o ToM, uro R cocTouT U3 dacTed
THIIA HeHPOHOB.) )

7.11. IlockonbKy 1ielioe COCTOUT U3 JBYX COGNMHCHHEIX
qacTeil — M3 cpefl M pearmpylomeii gactu R, ¢ opHoil
CTODOHHI, U U3 cYMEeCTBeHHLX MepeMeHHHX B S — ¢ gpy-
roff, MH MoXKeM HCIIOJNb30BaTh «TeopeMy Berto» u3 § 6.9.
Cornacno 9Tofi TeopeMme, COCTOAHMAMH paBHOBeCHs MRJs
Neloro MOTYT OHTb TONBKO TaKUe COCTOHAHHUS, KOTOpHE
OymyT paBHOBEeCHBIMH KaK JJf CYNIeCTBEHHHX IiepeMeH-
HHX, Tak ¥ giaa S. Ho uacrts § maxopuTess B paBHoOBecnuU
TOJBKO TOTKA, KOTJA CYINecTBeHHHE liepeMeHHEle He BhI-
X0JAT ¥3 3aJaHHLEIX lpefedoB. CiejgoBaTelbHo, IIPH BeeX
BO3MOKHBIX pPaBHOBECHHIX COCTOAHMAX IEJIOI0 CcymiecT-
BeHHLIe NepeMeHHbe HaXOAATCA B 33aflaHHHX Ipefelax.
Tarum o0pasoM, ecad Heloe Nocle KAKOTO-TO HaYalIbHOI'O
COCTOAHUA ABIDKETCA BJIOJb COOTBETCTBYIOINEH JINHHU Iic-
BefleHUA U UPUXOANT K paBHOBECHIO, 9MO PagHosecue 6ce2da
OKadxcemcs adanmueHbM,

MNrak, MB OpUmiIn K pelreHuio npoGIeMH, IT0CTaBIeH-
HOM B KoHIle 1. 1; B § 7.8 Mu Ioxasanu, 4To KaHHEHA Me-
XaHu3M HeoOXoguM, a B § 7.11— uTo oH mocTaToden.

7.12. 910 pewenne, ofHaKO, Ype3BHYAiHO aGCTPAKTHO U
ocTaBiseT 0e3 OTBETA MHOMKECTBO MOIONHHTEIBHLIX BOI-
pOCOB, BOBHHKAIOMMX B ¢BA3u ¢ Haweil npobremoii. Hpome
TOT'0, OHO HC 36T HAM HUKAKOT0 HATJARHOIO UIUA UHTYU-
THBHOTO IIPejCTaBJeHNs 0 TOM, ITG I PONCXOANUT INpU PyHK-
NUOHHPOBAHAM CHCTeMEl (HalpuMep, TaKoil CIOKHOM cuc-
TeMH, KaK opraHm3M YeloBexa). I[loaToMy ocTajlbHafg 9acTh
5TOH KHUTU Gyser mocBsmeHa Gosee peTalbHOMY pacecMOT-
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PEHUI0 MHOI'OYHCIEHHBIX CIeACTBUN ¥ 9acTHHIX CTOPOH Ha-
mero peleHusd.

31ech, ofHAKO, BO3HHKAaeT TpyxHocTb. Ham HysHo
mpoclefuTh, B abcTpaKTHoR nan Baraaguod dopMe, AeitcT-
BUTeXbHHe COOBITHA, HPOUCXONANIAE B eJocTHO cucTeMe,
KOrfa cpefia CTaBUT 3aAadYu Iepe]l CYIIeCTBEHHHIMHU Hepe-
MEHHEHIME (YTpOXKas BEIBECTM WX U3 HOPMAJBHRIX Ipefe-
JI0B), KoOTfa BeJIUIMHE S oIpefelA0T TOT WIH WHOIl BUX
noBejgenns dactu R, xorja R ocymecTBisier 3TO IioBefe-
HUe, HellpepHBHO B3aMMOJIEHCTBYs €O CpeRoi, KOorxa pe-
3yJNBTAT CKASLIBAETCS HA CYIIECTBEHHHX IepeMeHHHX WU
S usMeHsieTca (uam, OBITH MOMKeT, He H3MeHAeTCA), KOIKA
R nepexopguT X HoBOMY IloBejleHMI0 M T. . Bce 2To MosceT
OKa3aThCA YPEe3BHYAHHO CIOMHBRIM M TPYAHEM XIA Teo-
peTUdecKOoro NIpefCTaBIeHMs, €CJIN BCO TIopeMeHHEe B cpefe
R n § uamensiiorca HellpephiBHO, T. €. MyTeM GeckoBedHO
MaJbKX CABUIOB.

OnbiT nOKa3als, uTo HoBefeHNe Beeil CHCTOMH U ero §u-
3U0NOTUYECKYe W TCHXO0JOIMYecKUe MPeANOCHIKE U CJek-
CTBHMA TOPa3fo Jerde HNpeACTaBUTh cebe U HOHATh, eCIH
HCCIefoBaTh 4aCTHHIM ciIydajl, B KOTOpOM Bce IepeMeHHbIe
cpeail ¥ R usMeHAIOTCHA HelpephiBHO, a liepeMeHuhe S—
BuCKpeTHo (T. e. KOHEYHBIMM CKadKaMH, KOTopble pasje-
TeHH KoHeUHHMu uHTepBatamu). B § 9.4 6yayT npusefens
AaHHbIe, I03BOJIANMe TpefIoNaraTh, 4T0 TAKNE UCKpPET-
HHle llepeMeHHke, BepOATHO, AefCTBHTONbHO NMEI0T HHOTAR
pea’dbHoe 3HAYEHNe, ofnaKo ceifyac Mu OymeM CYdTaTh,
4To BHOpajiu UX MpocTo paju ypobcTsa.

Cmynenvamote Gynryun

7.13. Nnorna norefenne mepeMeHHOI (MIN HapameTpa)
MoeT OHTh onmcaHo 6e3 yNOMHHAHHA NPHUMH JAHHOTO
IOBEJeHMA: 6CIU MEl TOBOPHM, 9TO [IePEMEHHAS MM CHCTe-
Ma BefleT cefa Kak «IpoCToil ra pMOHUYeCKUHA OCHUILIATODY,
TO 3HadeHUe 3ToH (pasHl BuoJHE IOHATHO. B nameii Kaure
Bac Oypmer Godbme WHTepecoBaTh CTelIeHb IIOCTOSIACTBA
TOd WM MHO# MepeMenuoll. MoiHO pa3amdaTh YeTHpe THna
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floBeleHAsl NepeMeHHol, NpEMepH KOTOPHX UpUBeNeHH
Bga ¢ur. 26.

I. Tlonnan ¢Pynrmusa — GYHKUHUA, KOTOpasd HE MOXKeT
GHITH MOCTOARHON HA KOHEYHOM UHTepBajie; K 3ToMY THIY
OTHOCATCHA WHOYMe oOmunHe ¢uandeckue IepeMeHHEe,
HampmMep aTMocdepHoe HaBieHUeE.

—" "\

e e 8 /(4

—

v

Bpems ——=

®wur. 26, Tuns noBejeHUA TepPeMeHHOH.

I — nonnas ¢ymxuua;, II — Yactuuio DOCTOARRAaA Qymkuua, III — CTymeH-
yatas GyHKNNA; IV — JIOCTORHHAN QyHHUWA.

I1. YaeTwano nocroannan Gyurnua — GyHKIUA, KOTO-
pad Ha HEKOTOPWX KoHeUHHX WHTepBajlax W3MeHseTcH,
a Ha HEeKOTOPHX NOCTOoAHHA; 8Ta $yHkuwmsa Gymer mompol-
Hee paccMorpena B § 12.18.

111. Crynenvaran ¢pynxuusa — $yHKIuA, KoTOpadA Ha
OTNENBHHX MHTEPBAJIAX HOCTOAHHA, 4 OT MHTepBaJa K WH-
TepBajly MeHAeT ¢BOE 3HAYeHUE CKAIKOM.

IV. HaxoHell, fjifi TONHOTH cjefyeT YHOMAHYTH IO~
CTOAHHYI0 (QYHKOHIO, He HpeTepHeBAIOWYI0 HUKAKAX W3-
MeHEHMII Ha OpOTHKEHHWU BCero TepHofa HaOIOAeHAA.
QueBuAHO, 9TO 3TH YeTHpe THIA BKIIYAI0T BCe BO3MOIKHEIS



Yavmpacmabuavnes cucmena 144

ciyuam, Kpome cMemaHHuX ¢opm. Pacemorpes ¢umr. 1,
MOKHO BUJLeTh, UTO Ha 9TOM rpaduke usobpaskenH (cBep-
Xy BHM3) YacTHYHO IOCTOAHHAA, IOJHAA U CTyNeHYaTas
GyHKIEN.

Bo Bcex cayyaax mpeamoJiaraercd, UTO NPHHAMJIEMK-
HOCTh WepeMeHHoUl K TOMY WM MHOMY THOY OTHOCHTCH
TOJNIbLKO K Hepuofy HabliofeHds: Bce, 9TO MOIAo OB HMeTh
MeCcTO B ipyroe BpeMsa, JJIfl HAC HECYUIeCTBEHHO.

Wnorga ¢uswdeckne sBleHMsa He TaK JeTKO OTHECTH
K ompefenennomy Tuny. Hampumep, MyasHranbHBIH TOH
NOCTOARHON T'POMKOCTH MOKHO pacecMaTpuBaTh Jubo Kak
HEuTO, HE H3MEeHAWIee CBOEH WHTEHCHBHOCTH,—CleJ0-
BaTelbHO, Kak HocTosAHHy $yHrumio, amb6o Kak HeYTO,
CBAI3aHHOE ¢ HENPEepHBHO JBIWKYI[UMUCA JACTULAMU BO3-
AyXxa,— cllefoBaTeJbHO, Kak moanyo ¢yarumio. Bo Beex
TAKUX CJHYIaAX HEACHOCTH Cpasy jKe MCUeBHOT, €CIH MK
nepecTaHeM [yMaTh O peanbHOM (U3HYECKOM oOBberTe
¢ ero MHOI00Gpa3HHIMU CBORCTBaME U BHGepeM Ty HepeMeH-
HYI0, KOTOpas Hac B AAHHLIA MOMEHT MHTEpecyer.

7.14. Crynenuathie YHKIMM MUAPOKO PacHpoCTPAHEHH
B IIpupope, XoTsA caMa npoc'ro’ra UX CBOIICTB nejaeT UX Me-
Hee 3aMerHhMH. «Ty Bemb, 4T0 JABWIKETCH, CKOpeil yJo-
BAT B3INIAJX, 9eM Ty, KOTOpad B IOKOe mpeGuBaery. Ilpu-
BOAUMEe HIDKE IpHUMepPHl MOKA3hBAOT II0BCEMECTHOE pac-
IOpocTpaHeHHe CTYMeHYaTod QyHKmmum.

1. SnexrpuuecKkuil BHKI0IaTeNb UMEET CONPomuste-
Hlle, KOTOpOoe OCTaercsi IMOCTOAHHHIM BCe Bpems,
3a UCKII0YEHMEM TeX MOMEeHTOB, KOIZla OHO H3Me-
HAETCA BHEIANMHHM CKAYIKOM.

2. Haerkmpuueckoe conpomusaerue MIABKOTO Hpeo-
XpaHUTels To)Ke oNpefelleHHoe BpPeMA COXpaHAeT
HOCTOAEHYI0 HUBKYIO BeIMIMAY, a 3aTeM BHe3aN-
HO H3MEHAETCA, CTAHOBACH 0YEHBb BHICOKMM.

3. Koraa MH pacrArmBaeM KyCOK pe3HHH, CO37a-
BaeMoe UM TAHYIIee ycuiaue NpHOIU3UTENbHO
npomopuuoBalbHo ero pgiaune. Koagguyuenm
nponopylUoOHAIbHOCIN WMeeT OHpefeldeHHYIo II0-
CTOAHHYI0 BeJMYUHY, ecJU TOJBKO pesnHay He
PacTAHYTb TaK CHJABHO, 4T0 OHA pa3OPBEICA,



142 Traga 7

Horga aTo mpousoiiger, xosddunuent npomopiuo-
HANbHOCTH BHE3AMHO CTAHOBMTCA DPABHHIM HYIIO,
T. 6. U3MEHAETCA KAk CTYNeHdYaTad QYHKIMA,

4. Tlpn KobaBieAuH CHIbHOH KUCAOTH K Hesabyde-
PEeHHOMY WXeJ0YHOMY pacTBopy HaMeHenue pH
nMeeT GopMy, OMU3KYI0 K cTynenuaToil Gpyuwmnm.

5. Horpa compr mepmenno, Ipd moMemmMBanuH, Jo-
GaBiAIT K BOXHOMY pacTBopy Geinka, MsMeHeHme
Koaunecmen ocaxcOennozo beara Toe uMeeT $op-
My, OnusKylo K crymenuaTodl ¢ymrmun.

6. Mlpn msmenenuu pH usmenenne kKosunecmea adcop-
6upoBant020 Geuyecmsa 9acTo ONMCHLIBAETCH TpH-
MepHO cTynengarToit GyHKIHel.

7. CorsacHO NUpHHIMNAM KBAaHTOBoH (GU3MKH, MHO-
THE AMOMHLIE U MOACKYASLDHUIE NEPEMEHHbe W3-
MEHANTCA TI0 TUNY CTYmeHYaToM GyHKIMH,

8. Takywo ¢opmy mosefenns o0HApPYKUBAET BCAKAA
HepeMeHHAs, U3MEHAOIAACA 00 TUNY «Bce WM
HUYEr0», eCliM HKasKjgoe M3 ee BYX 3HAUemuit co-
XpaHsAeTCA B TedeHWe KOHEIHOIO MHTEpBAJa Bpe-
MEHR.

7.15. B0oaM0:KHOCTE IIPEACTABATH PEASbHYIO IEPEMEHHY IO
cTynendaroil Pysknmeii 3aBUCHT 0OBIYHO OT MeTofia HAOIIO-
[eHWA, A MHOTHA M oT IpumeHAeMHX npubopos. Ha mpak-
TiKe HaOMogaTenu 1 TprOOpH He PErMCTPHPYIOT BeIHUMHE
OMHOBPEMEHHO B TeYeHME 0YeHb KOPOTKHX W odYenb AMUH-
HLIX OTpe3KOB BpeMenu. Hampumep, ecau noseTni muesdsi
3a Mej[(OM WBYYaloTCs HA TpPOTAMKEHWH ofHOro fusA, Habnio-
AaTelb o0bIYHO He TMPOCAe/KNBaeT AeTajeill Kaaloro B3Maxa
ee KpHUIbEB, KAk He YINTHBAaeT oH M U3MeHenuil, cBA3AH-
HHX ¢ TeMm, 9TO NYella 3a feHb paboTH CTaHOBUTCA He-
ckoIbKo cTapme. OH UrHOpUPYeET H3MEHEHNS B MOJOKeHNH
KpHIbEB KAK cammKoM ObicTphie (KJig Hero saMeTed JMmb
X cpefHUHE pesy.abTaT), & BO3PACTHHE M3MEHEHHH — KaK
CIIMIIKOM MeJJIeHHEe (OH CUMTACT BO3PACT NPHOIMBHTCIABHO
TmocTosAHHOI Bennanuoii). Tarum oGpasom, B obmem caydae
HeNh3d pemMTb, M3MEHAETCA JU HepeMeHHAs PeaJbHOro
o0bexTa Kax cTymeHdatas QYHRINA, TOKA He YKA3aHH Je-
Taan MeToRa Halalomenud.
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9o pasimane mumiocTpupyer dur. 27, rme nzobparken
rpadux z=tht. IIpn Habaofenun B TedesHe KOpPOTKOro
HpoMeXKyTKA BpeMenu (oT t=—2 fo ¢{= +2) KpuBas MMeeT
dopmy I, ABHO HecXOHHY®W ¢ dopMoil crymendaroii $ymk-
wma. Ho ecin ma rpaduxe oTpaxen uaTepsan or t=—100
no t=-4100, monygaercs xpusas I/, npubamxaiomancs
o dopMe K crymeHdaToi QyHKIMM.

z

Bpemst ~—mm

®nr. 27. OnHO U TO e MB3-

MeHenue, HabJojaeMoe B Te-

9eHMe ABYX PA3AMIHLIX LPO-

MEXYTKOR BPEMeHU: B TIepBOM

cayuae (I) nmepwog mabmiope-

guAa B 20 pas Kopode, YeM Bo
Bropom (11).

7.16. B xagecTBe BTOpOro NpuMepa paccMoTpM 0OHITHO®
tenerpagHoe pene. Ilpu emecexympmnoit perucTpanum ma-
MeHeHue IPOBOXUMOCTH €ro KoHTaKToB GyfeT m3oOpamkarh-
cA KpHBoil, MOYTH TOYHO coBNajalpmieii ¢ KpuBoii cTymen-
garoit ¢yuxuun. Ecmm, ommaxo, Mu 6ygeM permcTpupo-
BaTh NpOI(ECC HA TpOTsMKEHNMH MHKDOCEKYHT, TO M3MeHe-
Hie OKajikeTcA ropasjio Golee MNaBHHM, TAK KaK Tenepb
Mo/kHO OyfeT 3aMeTUTh, YTO KOHTAKTH YCKOpAKWT H 3a-
Me[JIAI0T CBOe ABIKeHNE 1 NOJCKAKUBAIOT, ONACHBAA MIIaB-
Hy10 HeIpepHBHYI0 TpaeKTopHio. A eclu pene HaGIIOHATh
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B TedeHNe MHOTUX JIeT U BHYepTUTh KpHBYIO cpexgueil npo-
BOIMMOCTH, TO 3Ta KpWBAs He OyIeT MMeTh BHJ I'OpH30H-
TaJbHOM NMpaAMoil, a Oy/leT HOCTENeHHO CHUMKATLCHA o Mepe
OKUCJEeHAA M M3HOCA KOHTAKTOB.

3neck mepell HAMH emie o/lWH IpHMep, TOATBe PAKAAIONYI,
9T0 yxasaHHe HA pea’bHLIA 0OBEKT He oUpeHeNsaeT OffHO-
3HATYHEM 00pa3oM CUCTeMy MM THN HoBemennsa (cM. § 2.4
u § 6.2). Boupoc «upepcraBasier au coboit moBefenne Te~
Aerpaduoro peie 8 deiicmeumessrocmu cTynerIaryo GyHK-
IH0?» MocTaBleH HeNPaBMIbHO, TAK KAK OTHOCHT K peasb-
HOMY 00BexTy To, 9TO OIpeJgensieTcsi TOJBKO CHCTEMOI,
KoTopas JoJKHa OMTH TouHo yrasana. (H aTomy mpenmery
mel BepHemed B § 9.10.)

7.17. [loBenenne B popMe crynendaTod GpyHKIMN BecbMa
BEpOATHO BO BCeX TeX cJaydJaaX, Korfa MH Habiiomaem
«MamvHY» ¢ OmcTpolleficTByomumu dacramu. Hampuwmep,
ecJi ME Gy/eM cay9aiiiEM oGpa3oM H3BMEHATH peryTHpPOBKY
HemsBecTHOH HaM 3JeKTPOHHOM MAIMHEL, TO MOMKHO OKH-
BaTh, 9T0 BpeMa OT Bpemenw OyAyT mpoMcXofurh BHe3am-
HHe W3MeHeHHAs, HMelIlde Xapakrep crynmeHIaTod QyHK-
LMK, HpudeM 5Ta BHE3ANHOCTh 00YCIOBIEHA CKOPOCTBIO
CBOMCTBeHHEIX MAMMHE HM3MeHeHMil.

ITpuuamRy aToro mpome BCero MOSICHHTh HA NpHMepe
¢ur. 8. Ilpegnonosum, 9To KpUBK3HA OBEPXHOCTH KOHTPO-
JAApyeTCA NApPAMeTpOM, 3acTaBAfjoliuM TOUYKY A IogHu-
MaTbeA, a To9RY B — onmyckaThes. Ecin mapux Haxofutes
B IIOKOe B Touke A, To CHaJaJa M3MeHeHHe mapaMeTpa He
BRIBHIBAET HMKAKOro M3MeHEHWs B NMOJO/KEHMN MmAapHKa Io
TOPH30HTAMM: OH OCTaHETCH B Iokoe B Touke A (xora Oy-
HeT Me[JeHHE® pearMpOBaTh B clydae ero CMemieHHA).
Ilpu panbHeiimem U3MeHeHMH NapaMerpa mapuk Oyner
ocraBarbcs B Todke A, moka A u B me OKaxyTca Ha Of-
HoM ypoeHe. OH H Torjia He caBHHeTca ¢ MecTa. Ho ecam
napaMerp 6Gyfer mpOROJIKATH MBMEHATHCA U A OKasKeTcA
BHme B, To (Ipu foCTaTouHOi CHie TAMKecTH H Gonbmioil
HOABYKHOCTR IMApHKa) MADPWK BHE3aNHo Hepeiifier B TOU-
Ky B. 3nech oH U ocTaHeIca Npu JdoOoM fajbHeilmeM I0-
sumenny A u noswxenun B. Taxum o6pasom, mpu mocte-
HeRHOM u3MeHEeHUH TTapaMeTpa NoJ0KeHNe MapRKa B FOpH-
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30HTAJILHOM INIOCKOCTH OyfeT M3MeHAThcA o THANY CTY-
nmenuaToi QyHKIHEN, ¥ Dpubiamienne K 8Toit Gyawouun GymeT
reM GonbniuM, YeM GuIcTpee ABM/KETCA MAPUK NpH JAHHOM
HAKJIOHE IOBepPXHOCTH. '

JaibHeiimee HcclegoBagHe DTUX BO3MOKHOCTEH H3THII-
He, TaK KaK OlH He MOTYT CXYKMTb O0CHOBOM MJiA KAKHX-
M0G0 To9IsIX BHBOMOB. MH XoTeld ToJbKO TOKa3aTh, 9TO
crynendarsie QyHKIUM BecbMa OOHYHE, Korma HabGiiomae-
Masi CHCTEMA COAEeD/KNT ORICTpO/EHCTBYIoMe KOMIOHEHTH.
dToro Boumpoca MH eIle pa3 Kocuemcs B § 9.8,

7.18. B 1060 cucreme, onpefeliaeMoil COCTOAHMEM, MO~
BeflcHHe IepeMeHHOH B Ka)K[Iblii MOMEHT 9aBMCHT OT 3HA-
Yenmii 9TOM W APYIWX HepeMeHHHX B JMAaHHHN MOMEHT
(§ 2.15). IlpaBnxo coxpamseT cmiy U TOrga, KoT#a OfHA
M3 mepeMeHHHX BefleT cebA Kak cryuenvaTasg QYHKIMA:
COXpAHMT JTH OHA HPEKHIO0 BeJMYUHY WMJIN TIORBEPrHETCH
H3Menenno, OYAeT 3aBHCeTh KaK OT e cobcTBenHoil Benu-
9WHE, TaKk ¥ OT BeAWIHH APYrEX nepeMesubix. Ecan gama
ollpefieifieMas COCTOMHMEM CHCTeMa CO CTYNeHYaTEIM Me--
xaum3MoM ', QYHKIHA KOTOPOTO MMeeT B aHHHN MOMEHT
onpefeieHHYI0 BeJHYNHY, TO BCe COCTOSHHS CHCTEME NpH
5Toll BeiAMYMHe ero (QYHKIMM MOMKHO Das[eJMTh HA JBa
RIacca: COCTOAHMSA, NPUBOAAMME K M3MEHEHHIO BEINIMHKI
GYHKIMH CTYNEHIATOTO MEeXAHM3MA, U COCTOAHMA, HE TpH-
BOAAmMe K TaKoMy naMeHeHHio. IlepBHe sBaAlTCA Kpu-
THIECKAMHI COCTOSHUAMH CHCTEML: CTOMT TOAbBKO HACTY-
OUTh KAKOMY-THO60 W3 HUX, KAk cTymeHdarasd QyHKIUHA
U3MEHUT Beluduny. HpHTHYeCKoe COCTOAHHe NIABKOIO
NpefoXpaHUTeNsA XapaKTepUsyercAa TOHl CHaoll TORa, IpH
KoTopoil oH meperopaer. Hpurnueckoe cocrommme pacTs-
TUBaeMOTr0 KycKa De3WHH — 3TO Ta JJHMHA, IPH KOTOPOi
OH pa3pHBaeTcHd.

IIpumepoM m3 obiacTH QUBHONOTHH MOMKET CIYKATH
ModYeBoil ITySHIPB, ¥ KOTOPOro IoCje BEICOKOH IepepesKH
CIMHAHOTr0 M03ra BHpaloTajach CIoCOGHOCTH K aBTOMAaTHYe-

L {1 ppmaHateneH n-py Jxk. O. Yucmomy 3a MEICJAB O TOM, 910
MeXaHU3M, IIOBefleAie KOTOPOTO ONWCHBAETCA B OCHOBHOM CTyIeH-

gaToit QyHKOWeN, ynobno 60 GW HaaKWBaTh ¢CTYMEHIATHIM MeXa-
HA3ZMOMY.
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CKOMY II€PHOfHYECKOMY ONOpOXHeHWI0. B myssipsr Hempe-
PHIBHO TOCTyHAaeT ModYa, Ho BHAaYaje CHAHHOMO3IOBEHIE
HeHTpH Modencnycrasus 6GesmefictBylor. Horga o6nem
MOYH HOCTHIaeT OHpefleNleHHON BelNIMHH, MeHTPH INpu-
XOAAT B KelicTBRHe M ModYa Bumofutcsa. Horma ob6meM moun

I
U
X; v
X, H ’_I
0

a —i Bpemsa—=

® ur. 28. CxeMaH3Menenuil 00beMa MOIH B MOTeBOM Nyskipe (z) m
AKTUBHOCTH TEHTPA MOYeMCIYCKAHUA (y) Y ’KUBOTHOTO C IIepepesaH-
HEIM CIVHHEIM MO3TOM.

CHMKAETCA N[O oNpefeesHoN BeIAINHL, aKTABHOCTD IEHT-
. pOB TpeKpamaercd M Mo4eBOM Hy3hIph HAYMHAET CHOBA
panoiaATheA. 'padux gia ABYX mepeMeHHBIX OhLI ORI Wo-
xox ma $ur. 28. Onu obpasyioT cucremy, olpegenaeMyo

y

0)(/ XZI

O nr. 29. Ilowe n3amexenuit,
okazagEuX na ¢ur. 28.

COCTOABMEM, TAK KAaK OHAa HMeeT Noje, Hso0pareHHoe
na ¢ur. 29. Ilepemennas y Befier ceba mpHGIHBHTENBHO
raK crynmemdaras ¢pyskiumsa. Horma oma paBHa 0, xpuru-
qecknm cocromumem Oyper z=X,, y=0, Tak KaK macryn-
Jdepue 3TOrO cocTosHMA BemeT K ckadaxy oT 0 kK Y. Horpa
oHa paBHA Y, KPUTHIECKUM COCTOAHHEM Oymer z=X,,
y=Y, TaK Kak 3T0 COCTOsAHWE BefeT K CKAIKY OT Y x 0.
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7.19. Besikas Mamuaa 061aaeT CBOHCTBOM (IOPTATHCAY,
KOTOpHIM B Teopum dacTo IpeHebGperaior. Ho 310 coburme
HH B KaKOM CMBIC]Ie He (IIpOTHBOECTECTBEHHO», TAK KAK 0HO
NOXIMHAETCA OCHOBHBIM 3aKOHAM (QH3HKE M XHMHA U ero
I0STOMY MOIKHO IPEACKAa3aTh, 3HAA HEIIOCPENCTBeHHO Mpef-
IDeCTBYIOMee COCTOAHWe MamwHBL. Hak mpaBuio, «mopdar
MamuHeR 03HAYaeT, YTO peNpe3eHTATHBHAA TOUKA TIpPH-
miIa K KAaKOMY-TO KPHTHYECKOMY COCTOAIHIO H COOTBeT-
cTBylomagd cTyileHdaTas (QYHKOUA H3MeHUJIA CcBoe 3Ha-
YeHHe.

Kak naBecTHO, IIOYTH BCAKasA MAIIWHA WM (usMdeckas
cHCTEMA pa3pymaeTcsA, eclM ee NepeMeHHEIe OTXONAT KO-
CTATOYHO FANEKO OT CBOMX OoOmguHX 3sHadendmil. Hampm-
Mep, eCJIH MBI 33CTABMM MAMIMBY C JBIKYIMMUCH TacTAMMA
paboTaTh Bce GhicTpee M OHCTpee, eN0 KOHIHTCA MeXa-
Hudeckoll IONOMKOM; ecJH B DIEKTpHUYeCKOM Ipmbope Bcee
Gonbire yBeNWIMBATh HANpAKeHNe HIH CHAY ToKa, HpOU~
3oitaeT NMpoOOil W3OIANMM; NeperpeB MAMMHLI MpPHBeeT
K pacliaBlienuio ee dacTell, Ipy Ipe3sMepHOM OXJAMK[eHIH
MOr'yT IpOM30#TH Npyrue BHe3AIHHE H3MEHEHWA, HANpHU-
Mep KOHJeHCANMA Napa, M3-3a KOTOpOil NMapoBas MammMHa
ne Gyner paGoraTh npu TemnepaType Huzke 100°C; B oGna-
CTH XMMHUYECKON NMHAMAKYI HOBHINEHNE KOHIPHTPAMT MO~
eT TPHBECTH K HACHINEHWIO PacTBOpa HMIAM K OCAIKNEHHUIO
OelKoB. ‘

3nech Her CTPOroro IpaBmia, Ho BoobIle cHCTEMaM
BeChbMA8 CBOHCTBEHHO - OGHADYKUBATh HNBMEHEHHA THIA
CTyneH4aToll GpYHKOUM, KOIJA MX IEepeMeHHEe BHBOJATCA
nanexko 3a csom o0mapeie mpepfenu. Ilossme (§ 9.7) mm
OyZeM roBOpUTh 0 TOM, 4TO M HepDBHAaA CHCTEMa, BEpOATHO,
He COCTaBJAET B 9TOM OTHOINCHWM MCKIIOUEHHSA.

Cucmeant,
codepacauiue cmynenuasle Mexarniamse

7.20. Korpa cpegn mepeMeHHEIX CICTeMBI, ONpefesisae-
MO COCTOSIHMEM, HMeeTCHA NepeMeHHAA, IpefcTaBiAIAasn
coboli crTymepuarylo (QyHKUNIO, Bce NOBeJeHHe MOMKET
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okasaTbcA Golee HpOCTHIM, YeM B TOM cJjydae, Korja Bce
nepeMeHHbe — NOJHbe QYHRIuM.

IlpenrnosouM, 9To MH HMeeM CHCTEMY C TpeMA mepc-
menuuMu A, B, S; 970 ona Gblia ncciefoBaHa U 0Ka3ajlach
cucTeMoii, onpefienseMoil cocTosnuem; 9ro 4 H B — nonnke
¢ynxmuu, a S — cTynendaTnii mexanusMm. (Ilepemennne A
u B Mu OyfieM HasHBaTh, Kak B § 21.7, ruaBHBIMH IepeMen-
aumi.) PasoBoe APOCTpaHCTBO oToM cuéTeMsl OyAeT CXofmO
¢ m3o0pakennsM Ha ¢ur. 30 (rge gama cxema BO3MOKHOTO
uois). Hax Bujpo w3 cxemH, $azoBoe HpOCTPAHCTBO yike

s
|

W= v
SRS
|

\

\\
SN

g c

®ur. 30. ITone onpenensieMoil cocTOAHMEM
CHCTEMBI U3 TpeX [epPeMEnHKX, Oxma K3 KOTo-
pux (§) — crymengarag QynruuA.

Cocroanna Ha JuEAR C — C ABIAKTCA KPATHYECKAME COCTOAHUFIMMU CTYIIEeH -
garoit QYHHUMM ONA JUHEUN HOBENCHUA, UDOXOOAIIMX B HUMHHeEH IVIOCKOCTH

He 3aIO0JHAET BCeX TPeX M3MEepeHuil; MOCKOMbKY S Moser
OpPUHUMATD TOJBKO {UCKPETHHIC 3HAUCHN, KOTOPHIX B [aH-
HOM CJIydae (pafiH MPOCTOTHI) TOJbKO ABA,dasoBoe NPOCTpaH-
CTBO CBOJMTCA K JIBYM INIOCKOCTAM, NepHeHBAUKYIAPHEM
ocu §; Kakias INIOCKOCTb COOTBETCTBYeT oNpefeldeHHoi
Benuumre S. Taxk xax 4 1 B — monubie QYHKINH, pelpe-
3eHTATHBHAA TOUKA OYHET ABHIaTbheA B KaKAod M3 IJIoCKO-
CTell 1o KpPUBLIM, ONNMCHLIBAafA JNHWIO NOBEfEHNA THNA Toil,
KoTOpas BhIleleHa ;KHpHEBIME cTpeaxkamu. Horma nmmusa
TOBeIeHNA AOXORUT [0 JNHHM KPUTHIECKAX COCTOAHMI
C—C, nepemennas S CKaUKOM mepeXofdT K ApYroil Benu-
YMHEe ¥ pempe3eHTATHBHAS TOYKA HAYMHAET JBUrAThCA
BLOJb JKUPHOK JUHUM B BepXHeil miockocTH. B TakoM moxe
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ABIYKEHVEe PeNpeseHTATHBHON TOYKM Besfe OIpefenseIcs
ee IOJNOKEHHMEM, TaK KAK YNMCIo JWHUM, BHXOAALIAX U3
n06oil TOYKH, HEKOTJA He TpeBRmAeT ONHOI.

Ecnm npu wcenefoBaEMM COOTBeTCTBYIONEH peannHOH
(MAIIMHHY MH GyfieM, MTHOPNPYA S, MHOTOKpPaTHG OIpefe-
AATH ToJie CHCTeMH, cocTorameil n3 A n B (B To BpeMa Kak
S Mo)KeT NpHHAMATBE TO OAHO, TO Apyroe 3HAUEHHE), TO.
Mul Oyfem moaydarh mmorga mole I, a muorga mnole IJ
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®wur, 31. Jpa moJia cMCTeMH, cocToAme na NepeMeHHKWX 4 u B,
Togra P saHIMaeT OJHO ! To e IOJIOKEHME B 0foMX MONAX.

(pur. 31) B 3aBNCMMOCTH OT TOTO, KAKHM B JaHHOE BpeMs
Gyner suadenme S.

Ilosenenme cmcTemmi AB, obnagaromedl Ha mepBHi
B3MAA] ABYMA TOAfAIMH, CleAyeT CPABHUTH ¢ MOBEAEHHEM
cucremul, ommcamsoid B § 6.3: TaM mcmonbsoBamue ABYX
3HaYCHMIi OHOTO NAPAMETPA ToKe Belio K MOABJIEHUIO J(BYX
noueii. Ho Tam naMenenne mois BHI3KIBAJNOCH IPOM3BONb-
HEIMA [eACTBNAMH KCIEPHMEHTATOPA, 3ACTABJIABIIETO Ha-
paMeTp MeHATH BeJUIMNy, 3/ech jie W3MeHerue noiasa AB
00YCIAOBIEHNO BHYTPEHHUMU MeXaHH3MAMY CaMOIl «MATIWHED .

Tenepb aTo ¢BOHCTBO MOKHO 0XapaKTepw30BaThb B 00-
mux nouaTuax. [IpegnosnommM, uto B cucreMe, onpeaeise-
Moil COCTOfiHMEM, HEKOTOpHe HepeMenHHe 06YCIOBIEHH
CTYyNeHYaTEIMA MeXaHHUBMAMYU W MH ST IepPEMEeHHbBIe MIHO-
pupyeM, OCTalbHEE ke (riIaBHne NepeMeHHne) HabIw-
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[aeM BO MHOTHX CIydasX W KasKAH{ pas cTpouM UX Iole.
Iloxa BO Bpemsa MOCTpoeHWMA MOJsA HYU OfHA CTYHeHYATAH
. yHKUUA He N3MeHAET CBOe 3HAUYeHHe, MH OyfeM HaXo-
AWTh, YT0 I'IaBHHE NepeMeHHEe o0pa3yioT cHCTeMy, ompe-
[eNAEMYI0 COCTOSHUMeM, W HMEIOT ollpefieaenHoe moixe. Ho
8 PARAUNHBIL CAYLAAT NOAS MO2YM OKA3AMbCR PAIMUNHHIMU.

7.21. 91H coobpakeHna HpoNMBalOT CBeT Ha OAHY CTa-
pyio mpoblieMy TEODHA MEXAHWU3MOB.

Mosmer nu «Mamnray GHTH KeTepMUHHpOBAaHHOR ¥ B TO
/e BpeM CHOCOOHOW K CIOHTaHHOMY H3MeHeHH]O? ITOT
BONpoc 3Byd9all Obl HpOTHBOpEUMBO, eCAM O ero 3ajax
oflMH YeloBeK, HO OH JelicTBUTeNBHO TpeOyeT pemens,
IIOTOMY 9TO, TOBOPA O JKHBHX oOpraHM3MaX, OflHa IMKOJa
YTBepIKAaeT, 9T0 OHNU CTPOro NeTepMUEHPOBAHEL, a pyras—
9T0 OHM CHOCOGHH CHOHTaHHO HaMeHATbeA. MoHo aH
OPAMUDHTE BTH IIKONLI?

Ecnm cucrema, onpepensieMas COCTOAHMEM, COREpPIHAT
CTyNeHYaTEI® MEXAHHBMEI, To o0e IMKOJL MoryT OKTH Ipa-
BEl, IIpA YCJIOBHM, 9T0 CTOPOHHMKH TEOPHM J(eTepMUHAIMHK
TOBOPAT 0 CHCTeMe, BKIOYaomell 6ce MepeMenHEe, a 3a-
MUTHUKA BO3MOKHOCTH CIIOHTAHHOIO N3MeHEeHWs TOBOPHAT
TOIbKo 0 IIaBEEIX NepemenuwX. MGo Bea cucrema B Ie-
J0M, BKJII0UAA CTYNeHYATHe MeXaHH3MH, HMeeT JUIIb OfHO
I07e W TONHOCTHIO OIPEXeNAETCA COCTOAHUEM (HOmo06HO
cucreme, npeAcraBiennoii Ha ¢ur. 30). Ho y cucTemu rias-
HHIX HepeMEeHHHX MoKeT OHTH CTONBKO pasHMX (opM mo-
Befennsn (cp. gur. 31, I m II), CKOIbKO CoYETAHMA MOTYT
06pa3oBaTh pasIWIHAe 3HAYEHHA CTYNEHUATHX QyHKmuiL.
U ecim crynendaTiie MeXaHU3MH HeOCTYNHH AJIA HAOMIO-
AeHHA, TO IEepeXof OT OAHOro HOBe[eHMA IIaBHHX Iepe-
MeHHHX K jpyroMy Gyaer Ka3arbcA CHOHTAHHEIM, TAK KaK
HH O[JHO W3MEHEHAC HJM COCTOMHME TIABHHX HepeMeBHHX
Henbdst Oyger cIecTb ero MpUYMHOM.

7.22. Ecan 6 cucTema cofcpaiania Ba CTyOeHYATHIX
MEXaHH3Ma, B KA/KAOM U3 KOTODHIX IepeMeHHAA MOTJa GBI
¥MMeTh [(Ba 3HAYEHMS, TO CYIECTBOBANO ORI WeTHpe HOJS
IJIaBHHIX IepeMeHHHX. B o0liem ciydae n CTYMeHYATHIX
MEXaHM3MOB, MMEOMUX Mo J{BA BO3MOKHHX COCTOAHESA,
mapyT 2" moued.
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7.23. Tlocne aToro oTCTYyNMeHMA, KACAIOMEroCA CTyNeH-
9aTEIX (YHRIMIA, MBI MOMEM BepHYThCA K CHCTEMe C Kop-
pexTHpylomeii o6paTHOi cBA3b (§ 7.9) m paccMorpers ee
MoBeeHue.

UTo0H ycTaHOBUTE COOTBETCTBHE TOHATHIT, MEL IpEMeM,
9TO riaBHLIe TEepeMeHHHe (H3MCHAINECS HelpephiBHO)
HAXOAATCA B oKpy:xamomeil cpefie, B R W B KoMILIeKce
CYIMECTBEHHHX IEpPEeMEHHHX, 8 CTyNendaTnle QYHKIUM —
B . Torga ux KpUTHYECKHE COCTOARUA OYAYT pacnpeneie-
HH 1m0 TeM ofnacrAM (asoBoro NpoCcTpaHCTBA TIaBHKIX
IepeMeHHHX, B KOTODHX CYIECTBEHHEE TepPEeMEHHHe Ha-
XOATCA BHE CBOMX HOPMAJBHHX mpefenos. Hampumep,
ecim OBl TIaBHEIX NepeMeHHHIX OBLIO TONBKO ABe (HaA
yro6cTBa rpagmueckoro usobpaskenns), To Takme objacTa
MorJa GBI ¢O0TBETCTBOBATD 3AMTPUX 0BAHHHIM yIacTKAM TIO-
xs I na ¢ur. 32.3T0 03gavaeT, 9T0 PU3NOIOTUIECKOE COCTONA-
HHe OpraHu3Ma Y/[0BIETROPATENbHO, eCHV pel]e3eHTaTHB-
Hafd TOYKA OCTAeTCA B IIpefelaX He3amTpPUXOBAHHOM 06-
JACTH,

IIpennonoxum Temepb, 9To nepBHit HabGop 3Hadenwmit
cTyneHYaTHX ¢ymenuii S maer mone I (¢pur. 32) n uro pem-
peseHTaTHBHAA TOUKA HaXORUTCAB Touke X. JlmHuUA moBe-
Henns, maymasa or X, HectrabwibHa B «cBeTaoiy obmacTH,
M penpe3eHTATHBHAA TOUKA ABMIKETCS W0 BTOW JMHUH 0
rpasuns obaactu. 3neck (Y) oHa JOCTHraeT KpUTHYECKOTO
COCTOSAINHA, W OfHA M3 CTYMeHdaTHiX (QYHKUAA H3MeHseT
BeIMINHY; BO3HMKAET HOBOE IoJde, MOXOMKee, CKaKeM, HA
moxe /1. PenpesenTaTunsHas ToYKa HaXOXUTCA Telepb B TO4~
Ke 'Y, Ho HAYImAdA oTCIOfa JUHUA Toe HeCTaOUIbHA B (CBeT-
noi» o6nacTu. CucTema ciefyer 1o HTOMl JUHAN TOBEH{eHHAA
N KOCTHraeT KPpUTUIECKOr0 COCTOSHUA B ToUKe Z, 4To Npu-
BOJUT K M3MEHEHMIO CTYNeH9aToll (YHKIIMH ¥ BO3HHKHOBE-
HII0 HoBoro Mous ([1). B atom moxe yixe ects cocrosnme
YCTOIYNBOTO PABHOBECHs, HO N3 ToUKM Z JWHNA NOBENeHHA
YBOMUT ellle Aajbme oT «cBeTiol» obunacta. IlosTomy mHa-
CTyHaer eme offHo KPUTAYECKo® COCTOsAHHe, eme ofHa CTy-
negv9aTas QYHKIUA M3MeHAET CBOoe 3HAYeHHe W BO3HUKAET
noroe noxe (IV). B aTom moue Iumns moBeeHUA, WAYIEASA
oT Z, crabuibAa B OTHOWEHWW JaHHOH o61acTd, Tak 4TQ
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peupe3eHTATHBHAA TOUKA HPUXOIUT K COCTOAHMI0 PABHO-
BecHA M ocTaeTca B HeM. Hpurnuecknux cocToammii Golibine
He BO3HHEKAET, HU OflHA cTyHeHdarad QyHKUHA He MCHAET
CBoeTo 3HAYEHNA, N HO3TOMY HUKAKMX AajbHefmmMX m3-
MeHEHN# HoJia He OpomcxopuT. Eciau mocie 3toro uccie-
A0BATh HoJe PAaBHHX IepeMeHHHX, OHo Bcerga Oymer
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®nr. 32, UsMemenusa moia yasTpacTabuminmoif chcTeMbL
O61acTH KPUTHUECKHX COCTOABHI B3aMITPUXOBAHLL.

OKa3HBaThcA cTa0mIbHEM. OpraEusM NpH yMepeHHOM BEI-
BefleHHMH eT0 U3 COCTOSHUSA paBHoBecHsn OyAeT Bo3BpamaThes
K HeMY, JIeMOHCTPHDYSl pa3sjIWdHbIEe NpOABIEHHA afanTa-
LUH, 0OTMEUYEGHHEE B IJ1. D.

7.24. 310 cTabuabHoeE Nole X cOCTOAHAE PABHOBECHA NIPH
HOCTOSIHHBIX BHENIAUX YCIOBHAX OYAyT COXpaHATHCA Gec-
KoHeUHO foaro. Ecnu Temeph cucreMa 6ygeT BpeMA oT Bpe-
MEHH HoABepPraThca He3HATNTeNbHKIM MMIYIBCHEIM Bo3leii-
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CTBUAM (KOTOpHE NIpPOCTO CMEmAIT pelipe3eHTATHBHYIO
Toury, cM. § 8.5), To nemoe Gyner Bearuil pas MpoABAATH
CTa0UABHOCTB; 9Ta peaKmus OyleT o3HA9aTh, UTo 9ACTH,
OpUHAJJE)KALIAA OPraHH3MY, Temepb o06JagaeT «ajam-
THUBHLIMY MEXaHA3MOM AJA B3AUMOAECHCTBHEA ¢ YACTHIO, IpH-
HapIesKameli cpefe.

B unpepmaymeM naparpade MHOTO TOBOPHIOCH 0 «IPO-
6ax u ommOKax» B mpoliecce CMeHH nodelt; noje IV ABu-
I0Ch, WO-BHAMMOMY, JIHINb KOHI[OM IOCHELOBATEILHOTO
pafa «omubox». [Ipm sTom nerxo Moskuo Gwlo MOTEpPAThH
9YBCTBO IpOHOpIMN; Belb B [eHCTBUTENABHOCTH JJif KI-
BYIIero ¥ HaydaloIlerocsi opraHM3Ma BajKHo TO, YToOH OH
MOT MHOI'0 pPa3 mpoABUTH OpHoOpeTeHRyIo aganTanuio. B ca-
MoM Jiesie, 06CTOoATeAbCTBA MNOJMKHLI OHTH TAaKOBLI, YTOOH
4ycio CciydaeB MCHONb30BAHUA ANalTaliu OHJo HoCTA-
TOYHO GOJBIINM, & THCHO HeYNAYHEX Hpol — RoCTATOYHO
MaJHM, UHa9e AJif oprammama Obil Oul Gecmosie3eH MO3T,
CHOCOOHKA K HayIeHHIO.

7.25. CneiyeT 3aMeTHTh, 9T0 LA 3P HeKTUBHOCTH BTOPOI
oOpaTuoil cBA3M He Tpefyercs HUKAKMX OCOGHIX YCJHOBMIA,
KacaomuXCcsl KoHCTPYKOUY pearupyonieifl gactu R uim
mocienoBaTenbHocTd 3pavenui S. VpmMmm cioBamMm, Me-
XxaHu3M Oyfer feiicTBoBaTh U B TOM cllydae, ecim dacTb R
mepBoHAYANBHO OBLIa MOCTPOEHA CIyYAfARIM oOpasoM HIN
ecin BelXWdWHH S o0pasynT CIydaliHyio MoCienoBaTelb-
HOCTH (3HaYeHNe (Jpaskl «HOCTPOEH CIAyJafHEIM 00pasom»
pasbAcHeHo B § 13.1).

Takoro popma cAydYaiiHOCTs WOCTpPoeHHA, BepoOATHO,
B U3BECTHo# cTelleHN HUMeeT MeCTO B HepBHoll cucreMme,
CTPYKTYpHHe eNUHMIB KoTopoill (NMeEApHTEH, KOHIEBEIE
pa3BeTBJeHEA, MOMeT OHThb, OENKOBHE MOJEKYNH) CTOJAb
MHOTOYHCJIEHHH, 9T0 HUKAK He MOryT GHTH oNpepeleHs
BO Beex Aeranax regorunom (§ 1.9). Iloaromy npu mocrpoe-
HUE 3MOPHOHAJBHOTO TOJOBHOTO Mo3ra HeKoTophle WH3
YAaCTHHIX fAeTajiell, BO3MOIKHO, oIpeIeSA0TcA CIydailHbIMU
MECTHEIMM 0COOEHHOCTAME TAaKHX $aKTopoB, KAK KOHIEHT-
pamus Kucliopofa WIM colieil, MECTHBIe MeXaHWYCCKUe Ha-
UpsiPKeHHUs UM T. I, Ecau pearupyomas gacTs R mepsoHa-
4ajAbBHO CTPOUINACH UMEIHO TAKUM 0GpasoM, 3To HO MemjaeT
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paboTe BTOpOil 06paTHOl CBA3M: oHA NMPHBEXET OpraHU3M
K afanTamyu.

Touno Tax e MHL He Jlella/TN HUKAKUX DPERUONOMEHNN
0 IoCAeA0BATeIbHOCTH 3HaYeHUH S (KpoMe TOro, 9To OHH
He JA0JLKHBL 3aMeTHEIM 00pasoM KOppeaAEpoBaTh ¢ CoORTHA-
Mu BEYTpu mois). Iloatomy mwo6ofl HeKoppeaupyromuit
daKTop MOMKeET CAYRUTD UX MCTOYHHKOM, X OHA ToXKe MO-
ryT OHTH B YKa3aHHOM CMEICHE CAYJailHHIMHU.

Yavmpacmadbuavnas cucmema

7.26. B nepBoM M3JaHUM cuCTeMa, ONICAHHAA B 3TOH
rnaBe, Owia HasBaHA «yJabTpacrabunbHoiy, u B § 8.6 Mm
ToKa)KeM, 9eM oUpaBiHBaeTcA TaKoe Ha3BaHue. B To Bpemsa
MBL CUMTaJ¥ 8Ty CHCTeMY YHUKAJAbHOl, HO JanbHeiimee
nccaegosanme (cM. «Bemennme B xuGepmeruky», §§ 12/8—
20) mowrasaino, 49To 8Ta opMa — NUMb OJHA U3 GOIBMIOro
KJacca POACTBeHHHX (opM, Cpel KOTOPHX OHA BHJe-
aIfeTcs TOJBKO TeM, 9T0 ¢ HeoOwuaiiHo#l ACHOCTBIO JeMOH-
CTpUpYyeT pAf 0co0eHHOCTel, NpeACTABAAIOMNX HCKI0IA-
TenbHHI HHTepec AiA Omodornu. CioBo «ynbTpacTabuiib-
HaA» Jydimie COXpPAHUTh B COOTBETCTBMH ¢ MOAXOAOM, W3-
JoKeHHEIM B § 2.17, Tak Kak 8To ACHo oYepueHHAA (opMa,
BOKpYr KoTopo#l MoHo BecTH ofcyKfeEue Ge3 KaKoil-
1160 HeoUpefleNeHHOCTA B ¢ KOTOPOil MOKHO CBA3ATH MHO-
JKECTBO CXOAHHIX $OpPM, BCTPEYAOMMXCA TIIABEEM o0pa-
30M B JKEBo# Ipmpope.

HOna ypoGeTBa MeI maguMm (opMmaibHoe oUpefesieHue.
JBe cHCTeMH HempepsBHO N3MEHAINXCA IepeMeHHEX
(«cpema» H «pearupynomas 9acTby) B3AHMoOJEHCTBYIOT Ta-
KM 00pasoM, YTO MEKIY HUMU CYINeCTBYeT IepBUYHAA
oOpaTHaa cBA3H (Iepe3 CJaoKHHE CeHCOPHEI® M JIBUTATeNb-
Hble KagaJgs). Bropas ofpaTHas cBA3b, feficTBylomasn npe-
PHIBECTO H CO CKOPOCTHIO ropasfo Golee HABKOTO HOpAAKA,
MEeT OT Cpefsl K HeKOTOPHM «HempepEBHEMY HepeMEeHHEIM;
focjiefHue B CBOI 0Yepejlb BIUAOT HA ompefeleHHke CTY-
neHIaThie PYHKUUE TaknM ob6pasom, 94To BTH PYHKIMHE H3-
MEHAIOT CBOI0 BEIMYMHY TOLAA W ToJbKo TOrHA, KOTAa
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«HelpepHBHEIE» IepeMEeHHERe BHXOAAT U3 3aaNHEX Npefie-
aoB. CrymeHuaThie MeXaHW3MH BO3JEHACTBYIOT HA pearu-
PYIOIYio 9acTh; B KadeCTBe ee apaMeTPoB OHU OWpefe-
AT, Kakam olpaszoM oHa OyfAeT pearwpoBaTh Ha CPemy».

(V13 8TOro ocHoBHOIO TATIA MO/ KHO BLIBECTH MHOKECTBO
BapuanToB. VX uayvenme 3uaunTeAbHO o0Jerdaercs mol-
HHM NOHUMAHWEM CBOHCTB OCHOBHOH ¢oOpMH, KOTOPYIO
MH TOJABKO 9T0 ONHCAJH.)

7.27. Y ocHoBHO# ¢opMH ecTh MHOro HHTEpECHHIX
CBOIICTB, KOTOPHX MHI emle He Kacanuch. OfHAKO UX CloBe-
CHOE OUUCAHNE MOJKET MOKA3AThCA CKYIHEIM 1 HeyOeauTesnn-
HeM. X myame GypmeT NpolleMOHCTpPHPOBATH Ha MAIIUHE,
YCTPOiicTBo KOTopoii HaM B TOTHOCTH N3BECTHO M HA KOTopoil
MH MokeM HaGAOaThk Bce, 9T0 IPOMCXOAUT B PasAnIHHX
ycioBuax. (MBI MoKeM HasHBATh ee JHGO (MAMIHOM, KO-
Topas FOMKHA MLICAHTH 3a Hacy, aubo, UTo Goliee mpu-
HATO,— «AHAJOTOBO#l BEYHCAMTEIBHON MammHoiy.) Onma
Takag MamuHA OLIIA MoCTpPOeHA W MOIYIAIA HASBAHME (T0-
MeocTaTs. Ee ycTpoiicTBo M mUoBefieHHMe GYyAyT OmMCAHB
B clefyiomeil raase.
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IF'OMEOCTAT

8.1. YaprpacrabunbEas cucTeMa ropasgo Gorave unTe-
PECHBIME CBOMCTBaMI, 9eM MOTI0 GBI TOKA3aThCA HA IepBHI
Barasy. HeKoTopHe M3 3THX CBOWCTB NpPECTABIAIT 0CO-
Oulit maTEpec jnA (U3MONOra UM HCHXONOTA, HO LA TOTO,
9T0o0NI 3HAYeHHME UX JJis (U3MOJOrNY ¥ ICHXOJOTHH CTANO
HOHATHLIM, MX HY;KHO HafJeKamuM o0pa3oM TpogeMOHCT-
pupoBaTh. C mesibio TaKkoil sieMoHCTpalii Ouijla 1OCTPOEHA
MAIIWHA, CKOHCTPYUPOBAHHAA COIJACHO oI pefeseHNIo
yAbTpacTabnibHol cHCTeMH. Le ycTpoiicTBo M HoBefeHNe
OyAyT oOMCAaHW B HacTodmeil riase '

8.2.- T'omeoctar (¢pur. 33) cocrout m3 dgeTnpex GJI0KOB,
Ha KayK[0M M3 KOTOPHX CBepXy YCTAHOBIEH Bpalfajomuiics
MareuT (¢ur. 34 u M Ha ¢ur. 35). YrioBole oTKIOHEHUSA
.4eTHpeX MATHHTOB OT CPeJHUX IoJoKeHWil Npe/icTaBAAIOT
colo# deTeipe IJiaBHLIE nepeMeHHke.

KoHeTpynuio MAIIMABL MBI olMIIeM Mo dacTsaM. Kark-
JBLE ONOK co3faeT HA CBOEM BHIXOAe IOCTOAHHHMN TOK,
HOpONOPIUOHANBHEI OTKJOHEHNI0 MarHHTa dTOro OJioKa
0T cpefiHero NonoKeRuA. Brxoy ympapiseTcs ClIeXyomum
06pa30M Ilepex Ka)KABIM MATHETOM HAXOMUTCA COCY] C Bo-
Moii; 0 KOHIIAM COCYZa PACIIONOMEeHE 3IeKTPOAH, COo3/a0-
Im@e B HeM pasHOCTh MOTEHI(MAJN0B. [l MATHUTY mpUKpelieH
IpoBOJ[, HOTPYKEeHHHII B Bofy ¥ OTBOJAMMI HA CETKY

1 Pagn KparTKOCTH MAlTHHy HAa3BAJIM (TOMEOCTaTOM», M BTO Ha-
8BaHME, I0-BH/UMOMY, [PHEMIEMO. Opnako IpomsBOgHEE CJI0OBA
«TOMEOCTATHICCKAI» U (TOMEOCTaTHIECKM» B NPUMCHEHAXA K CBOICT-
BaM ¥ IOBEJHMI0 MAIIVHK HEYJAAYHH, TAK KaK OpHopHTeT Tpebyer,
9TOGK MX OPUMEHSUIH TOJEKO B KA96CTBe HPOM3BOMHEX OT KIHHO-
HOBCKOTO IOHATAA (FOME0CTasy.
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TpHOJA HOTeHIHAJ, BeANIZHA KOTOPOTO 3aBUCHT OT IOIO-
skeHUA MaranTa. Merounuk J cosfaer aHORHBIHE TOTEHINAJ
150 6, a norenuman B Touxe I pasen 180 8; Taxum o6pasom,
depes HOTeHIMoMeTp [ TedeT IOCTOAHHHI TOK olpefesieH-
Holt Beandnnb. Ecim (4To 3aBHCMT 0T MOTeHIHAAA CETHM)
4epes TPUOJ, MPOTEKAeT TOK TOYHO TAKOM sie CMJIB, TO HA

®ur. 33. I'omeocrar.

Ha kampmoM 6J0Ke CBePXY PACIOJIOMKEHL! MarHMT M KATYIIKA, Nokasalphie Ha

¢ur. 34. Ha nepegHelt NaHeIH HAXOANTCA TPH PAXA DYKOATOK, NPy NOMOINH KO-

TOPHIX OCYINECTBIAETCA };npannexme HOTEHNUOMETPAMU (BEpXHWN pAX), nepe-

KilodaTeaAaMy X (Cpepauyl pAR) I HGD%HHIO‘;%TCJIHMH S (HuspHMHA paAR). CM. Tak-
we ¢ur. 35.

BEIXofie He OyfeT HEKakoro Toxa. Ho ecnm Tpmon mpomy-
crxaer Gonee CHABHHI UIN Goliee ¢aabblii TOK, To TOK Ha
Brxofie 6yfleT paBeH PasHOCTH TOKOB depe3 TpHoR U Yepes
HOTeHIMOMETp U GYIeT MMeTh COOTBETCTBYIoMIee HAPaBe-
aue. Takam oGpasoM, NpH HAJJeKAMEH YCTaHOBKe MOTEH-
muoMerpa E Tok Ha BHXoJe NpNOAUSATENHHO NPONOPIHO-
HalleH OTKJIOHeHN0 MAarEuTa M oT cpefimero mojiodcenus .

Baokn coemMmEeHH Me:KAy coloil Tak, 9To BHEIXofAHOM
TOK KasKIoT'o U3 HEX HopaeTcA HA TPH ApYTHX GioKa, T. e.

1 9px U. Kuerckuil B Buicieit TexHnyeckoit myoie B Jeandre
. (Tommagmus), He MBMeHAA IePBOHAYAILHOrO NPHHIANA, CKOHCTPY-
MPOBAJ W MOCTPOWI TaKylo (opMy MalldHLI, B KOTOpPOH MarHHWT,
KaTymKW, TOABIKHWI SJIEKTPOJ M BOfa 3aMeHEHW cXeMOH MOCTa
Kupxropa ¥ koHAeHcaTopaMu.
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KOKNBIA GIoK IojiyuaeT dYepe3 OTHRENBHHH BXof TOK OT
KaJKJ0T'0 W3 TpeX OCTAJBHEIX.

Bxopnsie Toru [eficTBYIOT Ha MAarHUT JaHHOTo OJ0KA
depe3 obmotkE A, B u C, Tak 4T0 Bpamajoummid MOMEHT
MAarEATA OpubAusnTedbHo NpPONOPHMOHANEH alreGpande-
cKoil cyMmme ToKkoB B o6Motkax 4, Bu C. (Ha maranr meii-
cTByer TaKe o6MoTka D B KadecTBe cobcTBeHHoi ofpaT-
Holt ¢Bssu.) Ho mpesspe deM RamKuuli u3 BXOIHHX TOKOB

®ur. 34 [leranu ormennHOro Groka
roMeocTaTa: MATHHT (LNOYTH He BUJeH),
KaTyinka, Och MATHHTA, HOBMKHEI TpO-
BOJHYK H BOJSHON HOTERIMOMETD € 3JIeKT-
pojaMm Ha 06OMX KOHLAX.

Karymia cocronT ma 4eThipex 0GMOTOK, oGosﬂaverme
Ha ¢ur. 35 6ykBamu A, B, C u D,

HKOCTUTAaeT COOTBETCTBYIOMEe 0OMOTKM, OH HMPOXOAWT depes
ueperaodaTeNb X, ONpefleNAIONAA WaNpaBlIeRdAe ero
B 00MOTKe, M dUepe3 MoTeHIMoMeTp P, KQTopuit ompefe-
IfAeT, KaKag 9acTh BXONHOTO ToKa HomafgeT B KATYIIKY.

IIpn mrmoYennm cucTeMbl MArHHTH HAUAHAKT fABH-
raThcA IoJ| AefdCTBHEM TOKOB OT APYTHX -6loKoB, HO BTH
JIBIJKEHEA BefYT K M3MeHEHUI0 ToKOB, KoTopoe B CBOI
ouepenb M3MeHAeT ABWKeHWsA, M T. 7. MoXHo mOKA3aTh
(§ 19.11), 4To, HOCKOABKY BA3KOCTH BOAK B cOCYyAaX Ho-
CTATOYHO BEHICOKA, CHCTeMa YeThpeX MepeMeHHHX — HoJjo-
JKeHN# MAarHHTOB — BefleT ceGs OpEOIE3WTeNbHO KAK
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cuctema, ompefiendeMas cocroanrem. Ilepexmogatean m
HOTeBIIOMEeTPH CIY)KaT [JA OToll CHCTeMH mapaMer-
pamu.

Horpa stuM mapaMeTpam 3afial onpefedeHHNE Habop
aHavYenuii, MATHUTH BefyT cels BHoNHe ompefleIeHHNM 00-
pasoM, TAK Kak MapaMeTpH olpefeldr0T Hoje CHCTEMH X
TeM CaMHIM ee JMHHMU IoBefleEMA. ECIM 3To mojle ¢cTabmanL-
HO, BCe YeTHpe MarEUTa OPUXOAAT B CPefiHee MolXoIKeHHeE,

Borzodsr

B8 x0dess

I

J

®ur. 35. Cxema ofmoro 6I0KA ToMeOCTATA.
0O6LACHEeHHE CM. B TEKCTe.

B KOTODOM OEM AaKTHBHO CONPOTHBIAIOTCA BCAKOH TIio-
OHTKe CMECTHETh UX. B cry4ae cMemeRHA BO3HHKAET K0Op-
duHuposarnas aKTUBHOCTH, BO3BpAINAOINAA ¥X B cpefHee
noXokeEne, OfHAKO Apyrie coUeTAHHA HapPaMeTpPOB MOTYT
OpHBECTE K HECTAOWIBHOCTH; B BTOM CIydae HIpPOMCXOMHUT
¢BHIOpOCY, B MArHATH ¢ Bo3pacTanmeil CKopocTbIo OTXORAT
OT CBOHX CpefHIX MONOKeHNI, 0K He ynnpaloTcﬂ B KOHI(K
COCYN0B C BOJIOH.
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Taxknm o6pasoM, MKW moKasanu, 9To HAMA CHCTEMa W3
deThpeX MNepeMeHBHX SBJIAeTCA AUHAMAYECKOH CHCTeMOoi,
onpefielA6Mofi COCTOSTHEEM, M 4TO cXeMa HeIoCpejcTBeH-
HEIX BO3fleficTBU Aua Hee OyneT BRIraAfeTh kak pur. 13,4.
Iloxe aroit cacremsr 3apucHT oT 32 napamerpoB X u P. Ona
moKa eme He yiabTpactabmnsEa. Ho BMecTo Toro, 4rolH
YOpaBIATE BXOJHHIMI TOKAMH IyTeM «pY9HO#» ycTaHOBKU
[apaMeTpoB, MOYKHO HATIPABUTD 3TH TOKU ¢ MOMOMbIO Hepe-
Kiodatesiell § uepes aHAaNOrMUHBIe KOMIOHEHTH, YCTAHOB-
JeHHble HAa YHHceJdeKTope (maroBoM mepermiodarene) U.
Bubop sravenuii KonnonesToB B U HaMepeHHo CAesiaH Ciy-
qafiunM: JIA HUX ObIIM B3ATH UHCIOBHIe 3HAYCHHUA U3
«Tabnuos caydaianx yucem Oumepa u Veiirca. Tak rak
KOMIIOHEHTH NOAMOHTHPOBAHH K IIATOBHM NepeKjiiYaTe-
AAM, 3HAYeHHA NapaMeTpoB B KKK NAHHEN MOMEHT
onpelenanTca NoJoKeHNeM 3THX HOoCHeHHEX, 25 HoJiosKe-
HUH Ka)KHOTo U3 YeTHIpeX YHUCEIEKTOpoB (IO OfXHOMY HA
RUKIuiA Gaok) obecmeumsaror 390 625 roMOumanmii 3ma-
9eHOH TapameTpoB.

Pene F npencrasiusier co6oil CyIeCTBEeHBY0 HepeMen-
Ayio 6aoka. Ero KoHTaKTH 3aMBIKAIOTCA TOTa M TOJBKO
TOrfAa, KOrAa TOK HA BHIXOfe IPEBHIIAET OIpEHeeHHYIO
BenmYnAy. Korga sTo MpOMCXONMT, B KaTymku G yHHCe-
JeKTopa MOCTyIaeT TOK, 4To BefeT K N3MeHeHWIO BeJIHYNH
napamerpoB. llenb RaTymk:m G perylsipHO mpephiBaeTcA
OpHE moMolld ocoboro mpucmocoONeHnA (He MOKA3AHHOIO
Ha CXeMe), MO3BOAAOMEro NOAABATH HANpAKeHNe Ha KOH-
takTsl F ¢ uATepBanamu ot 1 mo 10 cex (YacroTy MoeT pe-
rynmpoBaTh oNepaTop). Hampnmep, HpH yCTaHOBKE HA
3-CeKyH/HEI® MHTEPBANH YHUCEAEKTop OyHeT Kakasle 3 cex
nnGo U3MEHATH BeJNYHHK NapaMeTpoB (ecaum F modydaer
TOK, CHJIa KOTOpOr0 BHIXO[AT U3 JAHHHX IpefeioB), AuGo
OCTABIATH HMX NpPEKEUMA (eC/M CAJIa TOKA OCTAaercd B dTHX
mpefieNax).

8.3. B ToM, 4To onmcaHHas MAaIWHA YAbTpacTabmibHa;
MOKHO y0emuTbcA MyTeM HcClieloBAHHA COOTBOTCTBUA ee
onpefieieHHAM YJIbTpacTaOMNbHOCTH, JaHHHM paHee.

Manmna @MeeT dYeTHpe TrJaBHEEe NepeMeHHbe — I0-
NOWeHNs dYeTHIpeX MATHUTOB (KOHeIHO, HX M@KeT OBITh
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MeHbme, eCIN MCHOoJb3YIOTCA He Be TeTHpe 60Ka). ITH He-
peMeHHEIe COOTBETCTBYIOT KaK (Cpefiey, TAK U pearnpyomeit
qacty R ma dur. 22 — pacnpenienenne MX MEKAY NBYMSA
HONCHCTEeMAaMA Npou3Bodbuo. Penxe F Co0TBETCTBYOT CY-
IIeCTBEHHRIM MEPEeMeHHBIM, a TOKIH, IpoTekaomne Tepes F,
KOTZ]a KOHTAKTH MArHUTOB OTKIOHEHLI 0T CpefgHero MoJo-
yKeHHs Oollee 9eM Ha 40°,— (U3MOIOIMYIECKAM IpeAeNaM.
T'aBHBIe DepeMeHHEe N3MEHATCA HellpepHBHO U Bo3feicT-
BYIOT IpYT Ha AipyTa, o6pasys mepsuinyo oGpaTHYIO CBA3H
CHOKHON CTPYKTYpH — TIna A ma ¢ur. 13. Ilone wern-
péx TIABHHX NepeMeHHHX MMeeT JNMIMb OIHO COCTOSIHHE
paBHOBecusi (B IeHTpe), KOTOpPOe MOKeT OhTh YCTOWINBRIM
uniu HeycroitdmBrM. Taxum o6pasom, cmcrema jubo cTa-
fuabEa B cHoco0HA CAMOCTOATENbHO YCTPAHATH HeOOMb-
IM¥e MMUYJIbCHEE OTKIOHEHWS MArHHUTOB, iubo HecTabuib-
Ha U, OYAyYn BHiBeleHA W3 paBHOBECH#A, IPOTPECCUBHO
«CcaMopaccTpamBaercA», NoKA KOHTAKTHE MATHHTOB HE [0~
XOOAT o KOHI0OB CoCYyNoB ¢ Bomoil. Haxoit ora 6ymer, 3a-
BHCHT OT KOJMYeCTBEHHHX XapaKTepHCTHK HepBUUHHX 06-
PATHHIX CBA3€H, KoTophie ONpelelsioTcs 3HATeHUAMYU CTY-
MeHYATEX QYHKIHI,

CooTBeTcTBHEe MeMNY CTYNEHYATLIMA MeXaHHSMaMU
(§ 7.18) m wacTAME roMeocTaTa MOKHO ¢ PABHEIM OCHOBA-
HEEM NpPefCTaBAATE cefe B HeCKONLKUX pasjMIHBIX Ba-
puanTax. llokaayii, mpome Bcero oTOMKEECTBATEH COCTOA-
HHe 3TAX MeXaHn3MoB ¢ 12 BenMUMHAME, OUpeReiaeMBIMI
NOJNOKeHNEeM YHACEIEeKTopoB (o 3 AIA Ka)kAoro M3 HUX).
Ecan xonTakT Marsmra ofHoTo M3 OJ0KOB Ha MoCTATOYHOE
BpeMA BHIfeT M3 mpeneioB +45°, To Tpm cTymeHdYaTLIe
¢ynxnnu Groka M3MeHAT CBoe 3HadeHne. |'pM HOBHIX BHA-
9eHnf He WMOKT HAKAKOH oIpefelieHHOH CBABM € Ipefh-
AymuME 3HAYeHHAMA HIM ¢ OpobieMoil, HocraBIeHHOU
uepesl MamMHOW: 9T0 TMPOCTO WMCHA, CIeAyiolfEe Io Io-
paary B tabanne Oumepa u Weiitca.

Jlerko BugeTrs, uTo M MpU HCHONB30BAHHU JHOOro OT-
JeixbHOTo Gnoka, nu6o ABYX WiM TpeX OI0KOB (9ITO TACTO
JeJaioT pajy yOpomieHHsa) NOJyYeHHASR IOfCHCTEMA TOKe
OyneT yabTpacTaGHIbHON,
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Tomeocmam xax mexrarnuzm, ¢nocoviuili
% adanmayun

8.4. OpHo M3 3aMeTaTeNbHEX CBOMCTB HepBHOM CHCTeME
COCTOHT B TOM, 9TO oHa cmoco0Ha mpucHocalbauBaThCa K U3~
MeHEHAAM, HPOU3BEJACHHHIM IIyTeM XHPYpPrA9ecKOoro BMe-
maTenbceTBa. Ilofo6HEe 9KeIepAMeHTH, HAauymMHAg € Nep-
Boii paGors MapmHa um Komdaa mnepmaBuuMm paboramm
Croeppu, BEI3BaJIX GoXbINON MHTEpEC U HeMalloe YAUBIeHHe.

Bomee 40 mer masag Mapuma mepepesan y oGesbanm
MecTa HpUKpeINIeHWA BHYTpeHHeH W Hapy>KHOM IPAMBIX
MHmMI [J1a3a ¥ NPUKpeNddI 9TH MEINOH TaK, 9T0 OHM OKa-
3aMCh TNepeKpemeHHNMA W COKpameHune HAPY)KHOA upd-
Mol MHIII(H DOBOPATIMBANO IIa3 YrKe HO HAPYIKY, 4 BHYTpPb
K cpepmeii muuun. Horga pansa saskuna, Mapuaa ¢ yqusie-
HHeM ofHapy:;ui, 910 oba riasa HpOROJKANA [[BUFATHCA
COINIAcOBAHHO, T. 8. GHHOKYIApPHOE 3peHHe COXPAHHUIOCH.

Bnocnegcrsun Cneppu mnepepessiBas HepBH MEIIIN-
crubareneii ¥ Mumui-pasrubaTeneil mepepHeil KoHeIHOCTH
y mayxkooOpasHo#t 06e3bAHH H COIMBAJ MX TEPEKPECTHHM
o6pasom. llocre pereHepamiiy HepBOB KoOp/AHHALMA [(BHU-
JKeHMR DepeqHMX KoHeUHoCTeil BHadaule OHlla pesKo Ha-
pymiesa, Ho oHA IoCTelleHHO YJIyYmaldach, IMOKA He BoC-
CTAHOBAJIACH CUHOCOOHOCTH K Golee MIM MeHee HOpPMalb-
HOMY TepefBH;KeHWI0. Takue pe3yabTaTH THNAYHK AN
OTPOMHOTO 9YHCJIA OUOHTOB, M HaM AOCTATOTHO ABYX IpHBe-
JeHHHX mpuMepoB. Temeps mocMorpuM, Kak Oymer BecTn
ce0s mocile aHAMOrM9HOM ODepallid FOMeOCTar.

Ha ¢ur. 36 moxasano moBefieHNe roMeocTaTa, pagu Ipo-
CTOTH COCTaBIeHHOTO TOJNBKO M3 ABYX B3aUMOAEACTBYIO-
mux 6aoKoB. GxeMa HemocpeACTBEeHANX BO3/eHCTBAR AMelIa
BAA 122; BospeiictBueM 1 2 3KRcmepmMeHTaTOp YIpaB-

JAN BpydHYIo, a BosfielictBHeM 2 —~ | — Tepe3s yHUCETeKTOP.
" Buauane xoMOMHanua sHaUYeHHN crymeddaTHXx GyHKIME
ofecmeunBasa cTabUABHOCTH, KAK BHAHO [0 pEAKHHUH HA
D1, (Uurarens, KoHedHo, ROJKeH MMeThb B BHAY, 9TO 3TO
OpocToe Bo3BpAIieHHe K HMCXOAHOMY COCTOSHMIO MHOCHe
CMEIIEHHUS CAYNCUM RPOMOMUNOM BCeX CIOKHHX BHJOB
TOTO Ipollecca, PacCMOTpeHHMX B FI. 5.) B moment i)

s
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HOBafd YCTaHOBKA IlepeKJTi09aTedsd, MpoW3BefeHHAA BpPYyU-
HYl0, cfiejlajia cucTeMy HecTaOunbHold, Tpousomes BHOpoC
U TNepeMeHNbe BHOUIM U3 33/IAHNLIX NpejieloB. Y HUCOIeK-
Top 6Mora 1 MaMenwa cBoe mmoJloykelNe, M, KAK 0Ka3aJloCh,
mepBas jie IocleAyrmas Npoba upuBesa K ¢TaluibHOMY
noJio. Moxkao BUAETH, 9To ecan fo 111 oTKIoHenne BBepX

Bpems

>

O nr. 36. BaanmopeiicrBue ABYX Giokom roMeocrara (1 u 2).

Beprukajislple 0THIOHEHNA KPHBBIX I W 2 OTpamaloT 00LOBLE HBUMKEIHA Mar-

HUTOB B GJloxax { ¥ 2 cooTBeTCTBEHHO. ITukH 11a KPUBoH U NOADBJIAIONCA B MOMEHR~

TH MaMEHEHNA T0J10KeHMA HWaroBoro nepexjiovatena B 6none 1. ITYyHKTHDHLIE

JIUHUA COOTBETCTRYIOT KPUTHYECKMM COCTOAHMAM. OTKIORemA D npousBomuI
ONEPATOD, AAA TOTO0 YTOOH ONDPENEINITH POAKIHIO CHCTEMLI,

(D,) B Onoxe 2 npuBoAUN0 K OTKIOHEHWIO 66epx B Giroke 1,
To mocie K1 0HO BHamBaer B Oloke 1 OTKIOHEeHHWe BHHUS,
T. €. YHHCEJNeKTOp BH3BaJ UHeepcuw pReiicrsua 2 -» 1.
droit mHBepcuUeR OBIA CKOMNEHCUDPOBAHA WHBEPCHA Heil-
croust 1 2, BH3BaHEag HepecTaHOBKOH TepeKIodaTels
B MomeAT R .

Ilocne Rs Bech mpomecc noBropuiaca. Ha aror pas gas
BOCCTAaHOBJEHMA CTAa0MIABHOCTH HoTpeGoBaloch TpH Iepe-
craHoBKM yHucexexkropa. CpaBHenme pesyiabraTta AeicT-
Bug D, na Onox 1 ¢ pesynbraToM ReiicTBus D2 TOKash-
BaeT, 9T0 BHOBH IIPOU30MMIA KOMIEHCAL[HA.

Ecmu MBL X0oTHMM yCTaHOBUTE COOTBETCTBUC MEKAY AB-
TeHUAMY B HepBHOH cUCTeMe U B [OMeOCTaTe, T0 MK ROMKHKE
(cM. § 3.12) o6paturs BHMMaHHe HA TOo, YTO AHATOMHYE-
CKMI KpUTEpH# pa3j(eleHNs CHCTEMH HA GREBOTHOEW
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¥ «CpeRy» — He eAMHCTBEHHO BO3MOKHHI: BO3MOYKeH ¥
dyaknmonansumi Kparepnii. I peanonomum, 9ro obesbsina,
JJIA TOro YTOOH MOCTATH NMUITY U3 ANIMKA, KOJMHA I1OTHA-
HYTH K ce6e pHYIar; ecii MLl HepeperkeM CYXOIKUIIAA MBI~
crafarerneil ¥ MHII-pasrubaTeledl pyKH M TIPAKPENHM 8TH
MEIIONE B JePeKpecTHOM IXOJIOKeHUH, TO AJA KOpHl rojoB-
HOTO M@3Ta 9T0 HaMeHeHMe He OyJeT CYIIECTBOHHO OTIM-
JaThCA OT TaKodl MepecTpOMKH sMWKAa, Hoclde KOTOpoW
/

— VY

S 5,

o

3

v W
11}

Bpems ——— »
® ur. 37. BzaumopeiictBie Tpex Gm0KOB.
B momenT R npousolmiia wHBepCHA pAelicTBYA 2-+8.

pHYAT HYKHO 6y/eT TOIKaTh, a He TAHYTH K cebe. CrinHmoi
Moar, mepudepwdeckue HEpBHI, MBIMIH, KOCTH, pHYAr o
ANMK — BCe 9T0 KOMNOHEHTH ¢CPE» [Jis KOpH IOJNOB-
HOro Mo3ra. ITepekoMGuBaNUA cBA3ell B KOpe M0o3ra MOMeT
KOMIIeHCAPOBATH HHBEPCUIO CBASH B Cpejle HO3ABHCHMO OT
TOT0, NPOM3OH/IET X OHA B CIMHHOM MO3TY, MHMIAX WA
prrgare. IToaToMy MokHO oskMaars, 9To Kopa Mosra byger
HCI0b30BaTh OAMHE H TOT ’Ke KOMIEHCATODHHI mpollece,
Tle Gl MM NIpou3omyia HHBEpPCUA.

Jlas roro 4TofH NPEMeHNTH OPUHIHAN YIbTpacTabmIb-
HOCTH, MH JO/KEH INPEANOJI0KUTh, 4TO0 TaKHe ABIEHHA,
RAK (GHHOKYAADHOE 3peHHes i (HopMAJBHOe TepeBIKene
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KABOTHOTO», CBA3AHH C TeMHU HEPBHEIMM MeXaHM3MAaMH,
Gmarofapa KOTOPHM OTKIOHEHMA 3THX QYHKNHI 0T HOPMH
TIPUBOAAT K Bo30YIKAeHMIO, JOCTATOYHOMY RJIA TOro, IToGH
BHI3BATh M3MeHEHUA CTYHNeHYATOTO THIA B MeXagmamax,
ynpanasiomux 3tuMn dyuknusmi. (Bompoc o wpaspo-
nofobHOCTH HTON THmoTe3H GyfeT paccmorper B § 9.4.)
Torga yabrpacTaCuabHOCTL aBTOMATUYECKW NpUBeAeT K
BOBHMKHOBEHHIO IoBefeHmsi, olecledmBapomero OMHOKY-
JApHoe 3pelnce HIH HopMalbHoE IepefiBIAeHUe.

8.5. Bosee cmosxmmit npumep toxasan Ha ¢ur. 37.
Baoku romeocrara O BRJIOYEHH TAKHM ofpa3doM, 9TO
cXeMa HeIoCpe[CTBeHHHX Bo3/efCTBHI HMela BHJ

/N
2—=3

Cossb 3 -~ 1 OHIAa TOCTOAHHO YCTaHOBJeHA TaK, YTO OT-
KIoHeHHe B 6J0Ke 3 BRI3BIBAJIO OTKIOHEHHUE IIPOTHBOIOJI 0~
Horo Hampasjerusa B Ouaoxe 1. [leficrsme 1 — 2 ympasas-
I0och YHUCEIEKTOpOM, a JeicTBHe 2 —+ 3 — BKCOepUMemH-
TaTopoM BpYy4YHYi0. B magame ommra pmeictBus L 2 mn
2 > 3 MCHLITHBAIMCH myTeM cMmemiennda 1 Bams (§'1), npons-
BOJHMOT0 SKCIEpUMeHTATOPOM; 32 STHM CJIEN0BAJIO OTKJIO-
Hegye 2 BHE3 (T. e. B TOM Ke HAIpPaBJeHUH), a 332 OTKJO-
HeHHeM 2 cHef0oBAN0 cMemiende 3 BHU3 (B ToM jKe HAIpaR-
TeHNHW). 3aTeM OTKIoHeHHe 3 NPUWBORHIO K CMEIPHUIO
1 BBepx — B HampaBJeHMW NPOTHB MCXOAHOTO CMeINeHHA,
Y10 ¥ 06yCIOBINBANIO CTAaOMIBHOCTS.

B MoMenT R aKkcumepHMeHTaTop TpowsBel HHBEPCRIO
meficTBHs 2 — 3, TAK 9TO TeHeph OTKIOHeHWe 2 NPUBOIMIO
K nPOMUBOROAOHCHOMY OTKIOHEHUO 3. JTo H3MeHeHUe CO3-
JaBajlo TOpPOYHHI KpPyr M YHWYTOKAJ0o CTAOHIBHOCTS;
OfHAK0 IOJO/KeHW® VYHWUCEIeKTOpa NpofoiLKaLo H3Me-
HATHCA, IoKa cTa0UAbHOCTH He 6blia BoccTaHoBIeHA. Ilpn
HacUIbCTReHHOM cMemieHnu 1 BHE3 (S:) ofHapy:xuBasach
BHOBb 0o0peTeHEAsA CTaOUIbHOCTD.

Onmnako DollyieHHAsA 3amuCh 3acny>1mnae'r Goltee BHM-
MarTenbHoro msydenusa. B moment R peiictsue 2 -~ 3 Onilo
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MHBODPCAPOBAHO, B peaKnuk 6iokoB 2 m 3 Ha cMemenne Sa
AEMOHCTPHPYIOT 3Ty MHBepCHI0: B Touke S1 Gmoku 1 m 2
OTKIOHAJMCh B OffHY M Ty :Ke CTOpOHY, & B Touke Si—
B IpOTUBONONOKHHE cTOopoHH. CpaBHeHHe KOHTpoIHpye-
Moro yamcedeKTopoM fAeiicrBua 1 — 2 mo m mocae R Toke
TIOKa3HBaeT, YT0 ecld BHaYale OTKioHeaue 2 Onulo Ta-
KIM e, KaK ¥ oTKIoHedHe 1, To BIOCHEACTBUU 0HO CTAj0
OpOoTUBONONOKHEIM. TaKWM o0pasoM, HHBepCHA CBABH
2 + 3, mpouWsBefieHHAA DKCIEPEMEHTATOPOM, BhI3BaZa WMH-
Bepcuio cBA3U 1+ 2, KoHTpoaAMpyeMoll YHECeTeKTopoM.
Bropas mHBepcusa KoMmMIeBcHMpoBata mepBYyIo.

HepBras cmcTeMa faer MHOro MpPMMEPOBR TaKoil Iocie-
AOBaTeJbHOCTH COOHTHI: cHajala BHpabaTHBaeTCA peak-
UUA, 3aTeM DKCOepHMEHTATOp INPOW3BORUT H3MEHEHHE BO
BHEIIHeil cpeje, ¥, HAKOHeIl, B HEPBHOM CHCTeMe WPOUCX0-
IUT mepecTpoiika, KOMIEHCHpYIomMasa dTo HaMenende. Ta-
KuM 06pasoM, roMeocTaT Moer o0jajaTh, B DIEMEHTap-
Hoit dopMe, CIOCOOHOCTBIO K caMomepecTpoiKe.

8.6. Tenepn ME Mo’KeM OIEHUTH, HACKOABKO OTIHIALTCH
yaAbTpacTabUIbLHAA CHCTEMA OT LpoCToH cTabuiabHo#t cuc-
TeMH, KOTAA YCIOBUA NO3BOJNAOT ACHO OPOABUTHCA TOMY
OTINYHIO.

ITokasxeMm sT0 Ha OmpHMepe. ABTONHJIOT HpeACTaBASET
coGoii mpubop, KOTOpPHII, IOMUMO IIpoYero, NOAHEp KABAET
caMoJieT B TOPU30HTAJBHOM HoioKennu. IloaTomy on mox-
Ker OHTH TakuM o00pasoM CBA3aH ¢ 3jepoHamm, YTOOH B
cliydae IpaBOro KpeHa BIepOoHHI NOA AefiCTBEEM eFo BEIXOJ-
HEIX BeJWIAH 3aCTaBAANH CaMOJET KpeHUThCA BIEEO.
IIpu HagmekamieM CoefHHEHWH TacTeil BCA CHMCTeMa CTa-
6unbHA M CIOCOOHA K CAMOKOPDEKIWU: CaMoleT MokeT Oe-
30I1ACHO ITepeceKaTsh TYypOyJIeHTHHe HOTOKA Bosxyxa, #bo,
HeCMOTpA Ha JacToe BOSHHKHOBEHM® KpeHa, oH Bceraa Gy-
JeT BHPAaBHABATHCA. 1OMeOCTaT IpPH TAaKOM COeJMHEHUM
ReiictBoBas GH cxofHHM obpasoM. (OH He BnonHe IpH-
crocobJied AJA aToil Held, Ho B IpPEANUHe, Gyxydd cHab-
KeH I'EPOCKOIIOM, oH Mol GH BHIIPABIATH KpeH. )

Ioxa ME He 06GHAPYKUIM PABHAIAA MEKAY ITUME JABY;
ma npnbopamu. Ho cpasEmm ux fgeiicTeme npm oGpaTHOM
COCAWHOHWH C DIGPOHAMH; Teleph WNPH BOZHUKHOBEHHH
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HeGoxbmoro KpeEa AaBTOOHIOT GymeT cmocobcTBOBaTH
yseaurenuio Kpeaa u Gyfer yOoopHO AeficTBOBATH TAKAM He-
TpaBHIbHEIM oGpasoM o camoro Konma. I'oMeocrar e Gy-
AeT feficTBOBATh TaK JUIIb 0 TeX LOp, MOKAa BO3PacTalo-
mee OTKIOHeHHe HEe 3aCTABHT CTYNeHYAaTHe (OYHKIAK
U3MEndTH cBoe 3HaUeHue. IIpu IepBoM Ke HoARNEHUNA MOA-
XOfAMero HoBOTO 3HAYCHWA roMeocTaT HaYHeT NeACTBO-
BaTh Kak cTa6mmaaTop, BMECTO TOr0 9YToOH YCHIABATDH
BOBHMKMUN KpeH, M BepHeT caMoleT B TIOPM30HTAaJNbHOe
HoxoeHMe; Tenepb 0H Oyaer oOHYHEIM o6pa3oM aBTOMa-
THYeCKH HNCHPaBIATh OTKIOHEHUA.

Taxum o6pasoM, HasBamWe (yIabTpacTabuibHas cHCTe-
Ma» He NUOICHO OCHOBaHHi1; MGo ecId IIaBHHE HepeMeH-
MHe TaKoil cmCcTeMH CBABAHH MeiAy coboft Tak, 9ro HX
noie Hecrabuabao, oHa GyHeT W3MEHATH 9To HoJ6 J0 TeX
mop, moKa oHO He cfenaeTca crabunbEnM. ClemoBaTelbHO,
3/{ech MH HMeeM CTaOUIBHOCTH 6olee BHICOKOTO WOPAAKA,
YeM Y CHCTeMH ¢ OJHHM IIOJIEM.

8.7. Onsirt Mapuga n Coeppu cay:kaT oTIMIHEIM BBOR-
HHM TPWMOPOM, TAK KaK B IIpHHIMINC OHH 0TeHb IPOCTHL.
Waorga B mpocTOM SKCIepHMeHTe ¢ ajanmTanmeil yaaeTcs
VCTaHOBHTH €ro CymecTBeHHEE 0CO0EHHOCTH JUMb IOCHe
HeKoToporo pasmunuienna. Hampumep, Maypep momemaxn
KPHC B SMHK, TOAOM KOTOPOTo CIY/KHJIA MeTallIadecKas
pemerka. K Helt MoKHO OLIIO WOABECTH BIEKTPUYECKO®
HAaIpAKeHHe, TaK 9To KpHCa, CTygas Ha peIIeTKY, mMouy-
yaJa yAapH. BuyTpm amuka Haxofudach meganb, HpH
ONyCKaHUA KOTOpOil yHaphl TOTIAC WPEKDAIMAJHCD.

Korma xpmcy nomemaiun B AmUK M BRI0OYAIA TOK,
HUBOTHO® OONYHO TPOABJIANO HElUENeHANPABIGHHYI0 aK-
THBHOCTh — HpHTalo, Oeralo, NMmano, Kycajlo pemerky u
GecmopAROYHO HAHOCHIO YAApH JamaM¥ BoKpYr cels.
Panbme uam mosie Kpsica cIoydaifHo Ha)KEMaja Ha He-
Nlallb U BIeKTpUUecKHe yaapHl mpexpamaiucsk. [lociae 10-it
LpoOs OpH BKIOYEHNH TOKA KpHCa 00HYHO HaNpaBIAIACH
UpAMO K Hejalld ¥ HAKUMANA HA Hee. Takorm BKpaTHEe
HabIofaeMble GaKTHL.

PaccMoTprM BEYTpeHENE CBABH 9Tod cueTeMH. ME Mo-
JKeM JIOCTATOQYHO TOYHO 0XapPaKTepPH3OBATH TPOHCXO/AINHE
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B Heil ABJIEHNUSA ¢ MOMOIbIO MECTH NepeMeHHEX, WU KOMI-
JeKCOB IlepeMeHHHX, DOKA3aHHLX B HIKecdefyonmel cxeMe
HEIOCPeNCTBeHHHX BO3/eHCTBUM, KOTOPYI0O MOIKHO IIOCT-
pouTh, paccMaTpuBas JeficTBHe dacTeidl ApPyr Ha [pyra
B pealbHOM CcHCTeMe.

\
CoGurrua B ceH- 6 CoGHTHA B ABArA-
COpHOji Kope > TeJIbHOH KOpe
51 W
BosGyxpaenne B ITonoxxenne Koucy-
KOKe nocreii

4t 12

Haupsxenne
Ha pemeTHe 3

Tlonoxenne
meaan

Hanpumep, BO3OyKjgeHue B JBHraTelbHOH Kope, He-
COMHEHHO, YIpaBlseT ABHKeHMAMM KDEICHI, HO HC OKa3bl-
BaeT HUKAKOTO OPAMOTO AeifcTBYMA HY Ha OXHY M3 OCTAJb-
HHX TATH CPYNO [IePeMeHHHX; I09TOMY MBI MOjKeM No-
CTAaBUTH cTpedny 1, 3HasA, 9TO OT TOTrO e NPAMOYTOJNbHUKA
HEKAKUX JPYTHX CTPEIOK HE OTXONMT. (ITa e[MHCTBEHHAA
cTpenka, pasymeercd, obosHauaer caoxHBI kamai.) Ta-
KUM jKke TOyTeM MOKHO HAHTHM HOJ0oKeHHe OCTATIBHHX CTpe-
nok cxemu. HexoTopwe u3 mmx, mampumep 2 M 4, cooT-
BETCTBYIOT CBA3H, HE OCYINECTBIAILeH TONOKUTEIbHOE
¢usnvecKoe Bo3/eiiCTBMe HeNpEpEIBHO; OAHAKO, COTJTACHC
§ 2.3, MH cumTaeM TakWe CBA3M IOoCTOAHHBIMM, HO JeidcT
BYIOIMMA WHOTAA ¢ HYJEBOH MHTEHCHBHOCTHIO.

3aKOHYHB HOCTpOEHWE CXeMbl, Mbl 3aMedaeM, WTo OH3
o6pasyer 3aMkHyTy©O QynkumoHansayn Nemb., Ciucrems
ABJIACTCA HMOJHOH M M30JAHPOBAHLOMH, ¥ H03TOMY €e MOYKH(
CuHTATh CHCTeMoil, oNpefensiemoii cocroarnem. [Lis Tor
4To0B NPUMEHHTH HAIN TC3MC, MBI MpUHMMAaeM, 9TO YacTI
CXeMLI, COOTBCTCTBYIOINAA Moary (NMpAMOYTOJIBHUKY, COCTIL
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HeHHEe CTpeIKoil 0), cofepsKUT cTymeHdaThe MeXaHUBME,
KOTOpHE IepeXofiAT 4epe3 KPHTAIeCKHE COCTOAHMA, KOTAA
roloBHOII MO3T HOJIy4aeT CTUMYJLI, HWHTEHCHBHOCTH KOTO-
PHIX BEHIXORUT 38 (UaHoJOrMYecKHe TPaAHMINL.

Mur cunraem cucTeMy yAbTpacrabmiabHoil ¥ HpefCKasH-
RaeM, KaKkuM JODKHO OHTH ee mosenedue. B ee navaabHoM
COCTOAHUE, COTJIacHO TFHUIOTe3e, HAUps)KeHNe HA pemieTKe
BeJHKo. BelencTBue aToro cHIbHEIM OyAeT U Bo3Oy KACHUE
B KO’Ke ¥ B TOJNOBHOM M03ry. BHauane KOMIIIEKCH WMIYIb-
COB, NOCHIIAGMHX K MBIMIaM, He IPABOJAT K TOMY JABHIKe~
HUIO TefaIH, KoTopoe CEN3MI0 OBl HAllp A3KeHHe Ha pemeTke.
CunbHoe Bo30Y KIeHNe B M0O3T'y 3aCTABUT KaKHe-To CTYIIeH-
gaThle QYHKIUA H3MEHWUTH 3HadeHHe, TeM CAMEIM BRI3bIBAA
pasamaHbie KOMIJIeKcH ABuienmit Teja. Crymengarsie Me-
XaHU3ME HeIloCpe/icTBEeHHO AeicTBYIOT TolbKo Ha srare 0,
HO BHI3BaHHHE EMH uU3MeHenua OyayT (§ 12.9) Bauars na
moJle BeeX WIGCTH I'pyONl IIAaBHEX TepeMeddHX. Vismere-
HEA Wonsa OYAYT UPOUCXOJWUTh BCe BpeMfA, MoKa OpORKOI-
MaeTcA cuiIbHOe Bo30OysKAeHue B Moary. Ouu mpexpararcs
TOrga M TOJBKO TOTrfa, Korga c¢ssa3u Ha srame 6 mpeobpa-
3VIOT B0o30Y)KNeHue KOMHEIX pPeNenTopoB B TaKHe JIBUKe-
HAA Tella, KOTOpHe Yepe3 IOCPEACTBO Nefald yMeHb-
maT 5T0 BO30Yy:K/eHHe KOKHHX peleniTopoB — TOJIbKO Ta-
KUe CBSI3W MOTYT IpPeKpaTUTh fajJbHeilmee HACTyIIeHNe
KPUTHIeCKAX cocToAHWil. MumMu caosamu, cucrema Oy-
JleT M3BMEHATbCA 0 TeX Iop, DOKa He oOpasyerca cTabHIb-
Hoe pote. CraGMIbHOCTD MPOABATCA B TOM, YT0o yBeldmde-
HHe HAOpsA:KeHUA Ha pemeTKe Oyfer BecTH K TaKoll HenH
u3MeHeHHil B Koe, TOJOBHOM MO3TY, MHMOAX ¥ HegalH,
KOTOpEe B KOHeUHOM pe3yIbTaTe npomusodeilicmsyom yBe-
andeduio Haupsxenua. Hpome Toro, crabmiabsocTh 06ia-
JaeT TeM CBOICTBOM, UTO OJarofmapst eil CymiecCTBeHHE®
nepeMeHHEe YRS P/KUBAIOTCA B (U3W0MorauecKux mpenelax:
KpHica OXpaHAeTCcHA OT IopakeHUA 3TeKTPHIECKAM TOKOM, a
ee HepBHAA CHCTeMa — OT TOJHOI0 MCTOIIEHUA.

Mosxuo 3aMeTHTB, YTO XOTA JelicTBHe 3 He HMeeT nps-
Moit ¢BA3M (OyABb To BUAUMOE COeJMHeHHAE B pPeanbHOM al-
mapaTe WM (PYHKIWOHANbHAH CBABH HA CXeMe Hemocpes-
CTBEHHHX BOB[eHCTBHH) ¢ MecToM M3MeHEHHH, TIpOHCXOAA-
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mux Ha aTade 6, mocmexmuit Tem He Menee mpmoGperaer
ajagTanéio K Xapakrepy fedicreus ma srame 3. (9ToT Bom-
poc Grim pacemorped B § 5.13.)

Taxum o6pazom, sTor OpuMep TOKa3HBaeT, YTO eCHH
On KpHCA B OKpYKAIOMmas ee Cpefia COCTABNANH yIBTpa-
cTaGmIbEYI0 CHCTeMY M feilcTBOBAJM YUCTo aBTOMATHYe-
CKH, OHH Ipomuiu OH Yepe3 TaKoil Ke psAj WBMeHesMii,
Kaxo#f maGmiogan Maypep.

Apeccuposxa

8.8. Temeps M paccMOTPHM IpOLECC «IpPecCHPOBKE» B
ero OTHONIEHUH K YIbTPacTaGUIbLHOCTH.

Beaxaa mpeccupoBka CBA3aHa ¢ IpHMEHEHUEM (HAKa-
3aHAAY WM ¢BO3HATDAYKIEHHAY, M MH JOIKHH NepeBecTH
9TH NOHATHA Ha Ham A3HK. IlonaTHe «Hakasanusa» Hecox-
HO, TAK KaK 0HO 03HA9aeT, 9T0 Te MM WHEE OPTaHH IYBCTE
UIA HePBHHE OKOHYAHHA WOBOPrINCh pasApaKeHUIO,
AOCTaTO4HO CANLHOMY MJIS TOr0, YTOOH BH3BAaTh H3MEHOHNE
CTyHeHYAaTHX QyHKIOuii B HepBuoll cucreme (§ 7.19 u 9.7).
Tlonatne ¢eo3marpakieRusna» caoxkdee. OHo 0oOHYHO CBA-
3aHO € TOABJEHMEM KaKoro-EuOyAb BemlecTBa (HaupHMep,
IUO¥) AIH cCo3jaHMeM KaKMX-HuOyAb ycloBHd (HampHMep,
0CBOGOMeHHS }KHBOTHOTO), OTCYTCTBUE® KOTOPHIX AeHCTBO-
BaJo OH Kak «makasaHue». I'maBHasg TpYKHOCTH COCTOMT
B TOM, 9T0, CYAA 00 HMEIOIIUMCA AAHHHM, HepBHAA CHCTe-
Ma, 0co0eHHO Yy MICKOOUTAIOMHAX, HO-BUIUMOMY, COlep-
JKAT CIOKHHE CIemuajJusupoBaHHEE MeXaHH3MbI, IpH-
Aalomye >KUBOTHHM CBOMCTBAa, KOTOpHE HEJb3d BHIBECTH
M3 OJHAX JHMONIb OCHOBHHIX NPHHIMIOB. ¥ CTAHOBJIEHO,
HampuMep, 9To cobaxu ¢ ducTymoll numeBona, HECKOILKO
9acoB He IOJNYy9aBmMe BOXH, OGHYHO BHINHBAIOT — OCIH
AATh MM OATHh — NpWOINBUTENBHO CTONBKO BOAH, CKOABKO
HY)KHO [JIA BOCHOJHEHHUA co3faBmerocsa Aedumura, a 3a-
TeM TepecTaloT UATh; OHM Ooibime He MbIOT, XOTA HM B ke~
AYyROK, HM B OpraEUsM He NOCTYNWJIO HM KalUl¥ BOJHL.
CaofictBa Takoro poga MeXaHH3MOB eme He BIoJHE BHAC-
HeHHW, TAK 9TO IPH JPecCHpoBKe ¢ IPUMEHEHHOM Harpaj
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HCOOJb3YIOTCA MOXAHU3MEL ¢ HEM3BECTHHIMHU CBOHCTBAMH.
Sneck Mu ofofieM 9TH cHoKHOCTH. MH Dpermoso:kuM,
9T0 ApeccHpOBKA OCHOBAaHA HA HAaKa3aHHMM (HaHeceHue 6o-
JIeBOTO pasfpaskeduf), T. €. Ha KAKOM-TO M3MEHeHWH, yr-
poKajolleM BLIBECTH CYIIeCTBEHHEIE IiepeMeHHHe U3 HMX
HOpPMAaJIBALIX TPaHuIl; MH NPEANONOKAM TaKKe, IT0 Apec~
CHPOBKA IpHd DoMomy Harpajg ocHOBaHA Ha KAKOM-TO CXOA-
HOM IpUHIAILS.

Caepyer BaMeruTh, 9TO0 B ODHTAX € APECCHPOBKOH K-
CHePUMMEHTATOp YacTo HIpaeT ABONCTBeHHYI0 poab. Bo-
TepBHX, OH IWIAHAPYET KCIePUMEHT U pernaeT, KaKue mpa-
BUJIa ROKHH CoOMIOfATheA HA €ro HPOTAKEHHH. 3aTeM,
KoTHA OpaBWia YCTAaHOBIEHH, 0H YJIAacTBYeT B pKclepu-
MeHTe WM WoAYMHsAeTcA ITuM mpasunaM. IlepBas polb mHac
He mHTepecyer. Uro ‘Kacaercd BTopoH poJH, TO BAaKHO
OTMETHTH, YTO YKCIEPUMEHTATOD HAXOAUTCA Telephb GHYymM-
pu GyHKIMOHANBHOTO MeXaHU3MA JKCIePHMeHTA. OTO Jer-
Ye NOHATH, eCclM ero MeCTo 3aHUMMaeT HeKBalAnQpUnyupoBaH-
HHi, HO NOCHYMHHA acCACTEHT, CAeN0 BHIOIHAOMUNE HH~
CTPYRIMH, WJIHM, eme JAydYme,— amnapaT, aBTOMAaTAYeCKW
COBOPMAIOMMUHA NpefNMCAaHHEE NeACTBHA.

Korna Becws mpomece ApeccupoBkE coBepmaercA aBTo-
MAaTHYecKH, JeCKo NOKasarb Halugme o0paTHoil CcBABH,
TOCTPOHB CXEMY HONOCPE/CTBEHHEIX BO3/IeACTBUI. Hanpn-
Mep, B OfHOM cIydyae MyKY, HAXORAIYIOCA B aKBapuyme,
OT/[eAIH 0T HECKONLKAX HeOOJbMIMX PHO INIOCKUM CTeK-
JOM: BeAIKMEE pas, Korfa miyKa Gpocalach Ha STHX pHO,
0HA yAapANach 0 CTEKIO0. SAeCh MOKHO ACHO pA3IUYATD
clepyiomye NpAMEe Bo3xeHcTBHA:

AKTHBHOCTE B JIBHFATeINLHOM 1 AXTHBIOCTD
HKope MBI

4] . |2

AXTHBHOCTb B cencopuoii xope | IlapneHue Ha
3 nI.IOC‘”
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Crpenxoii 1 wuaobpaskeno ympaBieHwe, OCYMECTBIAEMOS
depes COMHHOM MO3T M JBUTraTelbHHE HepBH. [leficTBume 2
He OCYI[ECTBIAETCA HelIpepHBHO, HO OHO He MeHee SCHO:
OIBIT WOCTABJEH TAK, 9To ONpefelierHas s AKTHBHOCTE BefeT
K CHIBHOMY JABJEHHI0 HA (HOCY» UIYKH, APYIHe 3Ke BUME
AKTUBHOCTH — K HYJIeBOMY AaBiexuio. [leiicteua 3 m 4
HpefcTaBAAT coboit mpocTo HelipoduamosorHIeCKHe IOC
JigACTBUA TOTO MM MHOTO JABJICHHS HA (HOCY.

Xors cxeMa laeT HeKoTopylo cBobony BHGopa IepeMen-
HBIX, COSJIMHAEMEIX CTPeIKaMH, ACHO, IT0 CHCTEMA, paccMaT-
pHBaeMas B I[eJOM, COTEDPKHUT o6paTHyi0 CBA3B.

B mpyrux omnitax ¢ ApeccHpoBROIl peryafipEoOCTh fefi-
cTBHs 2 (KOTOpad B HpeRHAYImeM cliydae 3aBécela OT Io-
CTOAHHBIX (UaNIECKUX CBOMCTB CTeKIia) MoKeT obecmedil-
BaThCA ACCHCTEATOM, BCe BpeMs BEIOOJHAMMM OpaBuia,
ycTaHoBieHHKe dKcHepuMerTaTopoM. Hanpuwmep, I'pungmm
cOoflep’Kal MOPCKYI0 CBHHKY B 3BYKOHEIDOHHHAEMOH Ka-
Mepe, B KOTOpPOii BpeMsa oT BpeMeHY 3Bydat gymmep. B Tom
M TONBKO B TOM ¢ly4ae, €CIM CBUHKA IOBOpAIMBajia TIo-
II0BY BIPABo, BEIBHTajachk KOPMYHIKa ¢ KyCKOM MODPKOBH;
Tocje TOro KaK CBHHKA OTTPHB3aia HEMAOro MOpPKOBH,
OMIa yhalAdach H Hpolecc MoBTopAacA cHadaga. Moxmo
ooxas3aTh HajdwdHe B 3Toil cucreMe oOpaTHoll ¢BA3H, TaR
KaK cXeMa HeEIOCpPE[CTBEHHLIX BO3JEHUCTBHHA HMMela clie-
AylOIui BHK:

AKTHBHOCTE B JBHTaTeIbHOM 1 > ITomosenye rolxoBH
Kope

4f |2

AXTMBHOCTL B CEHCOPHOii Kope

1{oanucerso 1Mony-
< 3 YeHHOH MOPKOBH

3ymMep, KoTopHlii pafi¥ IPOCTOTH 3Fech OMYIIEeH, MIpaeT
pOodIb IapaMeTpa M CHYKMT JAmb AAA (QYHKIHOHAILLHOM
peaJnsaliaE oToil [MHAMUYECKOH CHCTeME: CBA3L 2 Cy-
IecTByeT TOJMbKO BO BpeMs ero 3py4aHus.
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OcHoBHAs [MHAMHYECKaA CTPYKTYpa SKCIepEMeHTa
9TOr0 THUNAa CTAHOBHUTCA fACHEe, 6CHH CPABHUTHL ero ¢ die-
MenTapHO# BelpaGoTKoil ycaoBHEX pedaekcos mo ITasaosy.
KHax Tpuammau, rak u [IaBios #cmoib3oBadu B CBOMX OIIbI-
TaX IOCHeXOBAaTeJIbHOCTh (3yMMEp — pEaKIUA JIKHUBOT-
HOTO — muma». B omkté I'puamiu BeauuuEa ITepeMeHuOi
(OUIMAY ‘3A6UCELA OM DPEAKYUU HUBOMHO020: TPH MOBOPOTE
FOJOBE BJIEBO «OuMNleil» OBLIO «OTCYTCTBEE MODKOBUY,
TOTfia KaK HpX HoBOPOTE BIPAaBo MMeJa MecTo «gada Mop-
xoBWy, B ommitax sxe IlaBioBa XapaKTep KasKEoTo pasi-
paKuTeasl OB ompefielieH elle 00 HAYAAA IKCHEPUMEHMA.
Taxum o06pazoM, DABIOBCKHMH HKCIEPHMERT He KOMyCKaer
HUKAKOro JielicTBUA mepeMeHHO# «IIOBEJeHME H{UBOTHOTOY»
Ha TEpPeMeHHYI0 (KOJIKIeCTBO IONYICHHON HUMM»; 3A6ech
HeT 3aMKHYTO# (yHKUMOHANBHOH Ilemd m HeT oOpaTHOI
CBA3N.

Moskno mogymaTth, 9To aT0 pasindme (COOTBEICTBYIO-
mee TOMY, KoTopoe mpoBofwiax Xmiarapy # Mapkeuc Mess-
Ry «BEHpabOTKOM YCHAOBHOM pEAKIMUY M (HHCTPYMEHTAJb-
HEIM HaydYeHHeM») ABJIAETCA IHCTO ciosecHiM. Ho aTo He
TaK, u60 mpoBefeHHOe BLIIIe CpaBHeHWEe IMOKA3EIBaer, 9TO
pasnwuane Mmexpy omutam# 'pumpau u IlaBmoBa MokHO
YCTAaHOBUTH 00BEKTHBHO, MCCIEOBAB CTPYKTYDPY Kaigoro
¥3 HHX.

Caryanma «IpeccHpoBKW» .¢ Heo0XOMMMOCTHI) IIpej-
moJaraer, 4TO SKCIEPHMEHTATOpP HJIN KaKoe-BmOynb aHa-
AOTHYHO  [EHCTBYlomee DpwcHocoOlendme CoCTaBAAET
HEOTHEMJIEMYI0 9acTh CHCTeMH, olnamaiomeir oGpaTHOH
CBA3BIO:

JKCIIepUMERTaTop, BeIymnit _
NPECCUPOBKY < Hueoraoe

IIpennono:xuM Temepb, ITO cHCTeMa yabTpacTabuibHa,
U IPOCIENHM ee IOBefeHne, KCXOA U3 DTOTO MPEImoI0rKe-
pyA. Mu npuAEMaeM, KoHeYHo, 9T0 BCe CTyIeHYATHe Me-
XaBM3ME HAXONATCA B JKHBOTHOM: BO-IEPBHX, SKCIEpH-
MEBTATOpPA MOYKHO B HEKOTOPHX OIKITAX 3aMEHATH TAKAM
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IPOCTEIM DpHCIOCOONeHHeM, KaK CTeKJIo B IpuMepe Co
myKoil, a BO-BTOpHX, IPAaBANA APECCHPOBKH JMOJKHH OGHITH
YCTAHOBJEHE 3apaHee (HampWMep, eCJHI MH pemaeM Ha-
Ka3HBaTh KoMHaTHYl0 co0aKy BeAxudl pas, Korja oHa

! sl S» S S

W

W
) Dl P Dz
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Bpemss ——

®'mr. 38. BaammopeficTene Tpex GiOKOB.

OTHIOHEHHMA KpuBoit I BHms (S) BeIshiBaeT omeparop. Ecan 6iox 2 orsevaer
OTHJIOHEHHEM BHHB, OLEPATOD NEDEBOMIT 610 3 B 006NaCTL KPHTUYECKMX
COCTOHHMIA.

BCKaKMBaeT HA Kpecio) W I0STOMY HeW3MeHHH Ha IPOTs-
/KeHHH Bcero Ipomecca. IIpefmonoxum Temeph, 9T0 DpH-
KOK Ha KpecJo Bcerja MpHBOJAMT K CHJILHOMY pasjipajke-
HH10 pelentopos coGaku. Ilockonbky cucTema yabTpa-
c'raﬁmlbﬂa, OpA JAHHKX 3HAYEHWAX CTYHeHIaTHX (PyHK-
IMiA (KoTophle MPUBOJAT K BCKAKUBABMIO Ha Kpecio) Oyner
OPOKCXOAUTh pasfpajkeHne, KOTOpoe JeTrKo MoykeT 3acTa-
BUTH 9TH BEJIAYMHLI M3MEHWUTHbesa. o mocie HOABISHHA
TAKOro KOMIIEKCA CTYIeHYaTHLIX (YHKIM#, IpU KoTOpoM
cobaka ocraeTca Ha mOJY, IPE3MEPHOrO PAasfpasKeHusa He
Oyner ¥ Benudunn 2THX GpyHKnuil He usmenaTed. (Ilpekpa-
mieHre HaKasamuit NpH NPABHJIBHKEX AelicTBHAX — He Me-
Hee BayKHHI (PaKTOp [ApeCCHPOBKH, IeM HAKA3AHHNe IOCHE
HOIPABWIbAKX JeliCTBHIL.)
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8.9. 3Tor mpomecc MoKHO IpO/EMOHCTPEPOBATD HA TO-
meoctate. IlpmMepom cnyxur ¢nr. 38. Buum coegmnenn
TpH Gioka Ho cxeMe

<
3

® K 9Toli cHcTeMe IpHCOENEHEH ¢ApecCHPOBIMKK» (9To OLLI
A caM), KOTOPHI JieficTBOBAJ IO CJAeAYIOMEMY NDABHIY:
eCIlH TOMeoCTAT He QTBeYall HA IPUHYANTENBHOEe OTKIO-
HeHHe B OioKe 1 npomusonosoicHslm oTKIOHeHAEM B GIoKe
2, TO «IpecCHpOBIMMK» JOJeH OHJ OTBECTH MATHAT B
Omoxe 3 B Kpaitmee mosomenme. I[loaTomy cxema memo-
CpPeRCTBeHHLX BoafelicTBHii (paKTHYeckM OHIA TaKoi:

I\
D=

Hax MokHo 3aMeTuTh, YacTh OOpaTHHX CBA36H CHCTEMEL
npoxonuT depes Apeccuponmuka (/).

Bravane (S$,) 3a oTxioHeHHeM B Gmoke 4 mocmenosamo
OTKIOHeHHe B 60Ke 2 B Ty Ke CTOpOHY. IT0 OHLIa «3alipe-
menRasAy peakuudA. IlosTomMy «ipeccmpoBMEK» OTBEN Mar-
HET B Gloke 3 B Kpaitgee moaokenue (D,). CrynmemuaThie
¢yaxouu wsMmemuian Beamauay. Ilocae dToro (S,) melict-
‘BHe ToMEOCTaTa WCHOHTAJNY eiie pas, W OH CHOBA OTBETHI
BampenieHHON peaknueit; Torma (D,) marmuT OGioka 3
CHoBA oTBelm B Kpaiigee moinoenme. CHoBA WMCIOHTAIH
neiicTBue romeoctata (§,), W OH JaX jelaeMHId OTBeT;
H03ToMy fjaJbHeAMAX HacHAbCTBEHHHX OTKIOHSHMHA B 610~
ke 3 He mpomssoyuid. Ilpm wcnmramuax S, u S, romeo-
CTAT IpOROJKAJN PEArspoBaTh (HPABHILHOY.

Hauumas ¢ MoMmenta S, HOBeJieHHe «IpeccHpOBIEKA»
(/) nerepmuBEpOBAHO, TAK ITO CHCTEMA, COCTOAIAA B3 TPEX
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GJIOKOB, (APECCHpPOBIINKA» ¥ YHWCEAEKTOPOB, ABJIAETCA
CHCTEMOR, ONpeneNdeMoil COCTOSIHUEM.

Hy:xHo oTMmeTdTh emie ofHO CBOMCTBO BCell cucTe-
Mel. [Ipu codeTannu o[MEAKOBO HaNpaBIEeHHKX OTKJIOHE-
Hnit B Gnoxax 1 m 2 «gpeccuponuruiy obARam, COTIACHO
mpaBHllaM HKCIepUMeHTa, HACIILCTBEHIIO BHIBECTU 0JIOK
3 3a mpemensl o6JgacT#, OrpaBHIeHHON KPUTHISCKEMH CO-
croaanaMu. OTHocHTeNbHO JI000 HeOJyHIeBIEHHOU CHC-
TeMBl ¢ TAKUM IoBefleEMeM M NpoCTo cKaszamu Obl, 9To ee
JIUBUA DoBefleHNsd, HAUWHAA C TOr0 COCTOSHUA, mpH kKo-
TOpoM Hadanuch pBwkenus 1 um 2, mecrabunbma. Taxum
00pasoM, clloBa «IpecCHpOBIIMK HAKA3aJd JKABOTHOE» B
TmepeBojle ¢ A3HKA NCAXOJOTMM HA HANl ASHK O3HAYAIOT,
9T0 KOMOMHAIMA 3HAUeHMHE DapaMeTpOB CHCTCMEI TAaKoBa,
9T0 CHCTEeMa CTAHOBHMTCS HecTaOHABION.

B nenom MH MoiteM 0TOMECTBUTH HOBEjleHUe 3KUBOT-
HOTO IpH JIpeCCHPOBKE ¢ HOBeJeHHeM YIbTpacTabmiabHoM
CHCTeMBI, alalTHpylomeiica K Apyroil CHcTeMe ¢ MOCTOsH-
HEIMU XapPAKTepPHCTHKAMH.

8.10. Kax Gyner BecTn ceba y.uLTpacTa6nnLHaﬂ CHCTEMA,
eclim elff OpupeTcA mMOOUEPEHO ANATMTHPOBATHCA K JBYM
pe3RO pasAMIHEIM BHAAM OKpy:Kalomeil cpefu? Takas cu-
Tyallig BechbMa OOHYHA: HHEIPAIONIAA OTHOA AOJIKHA IpH-
cuocabaMBaThCA K YCHOBHAM, CYMeCTBYIONMM HA CyIne
U HoJ| Bofioil; NTUNH BpATaBCKUX OCTPOBOB JONHHEL aflall-
THpPOBATBCA K TyCToH JNHUCTBe JeToM W K TOIKEIM BeTBAM
8uMoii, a KOTeHOK — K MHMW, DhTalollelicA CKpHTLCA
OT Hero B y3KOM OTBEPCTHH, M K OTHI[e, KOTopas cHacaeTcd
OT Hero, B3jeTas B BOBJIYX.

Taxne CHY9au SKBHBANEHTHH (cormacuo §§ 6.3 m 7.20)
HQUIMIHI0 OTHON cpeibl, HA KOTOpyI0 BIHAeT IapaMmerp,
CnocoOHKA mpumMMaTh ABa BHavYenuA. Hakmoe U3 HEX,
ecill TONBKO OHO HEp/KHTCA [OCTATOYHO HOJT0 JjiA Toro,
9T0o0H MOIJIN MPOABUTLCA XapaKTepHEe MPH3HAKA ajan-
THBHOTO IOBefeHus, faeT ofHy 43 opM cpeanl; o0e GopMu
Of{HO# CpefE MOMHO, ©cIW YIOfHO, PACCMATDHBATH KaK
nBe cpensl. Taxum o6pasom, mocTaBieHBEIZ HaMé BOIpOC
MOKHO WCCJIEI0BATh, Halllofas ajamTamuio IoMeocTaTa
B NpPUCYTCTBHM DapaMeTpa, I00YepefHO MIPHHHMAOIIEro
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ABa 3HA9YEBHA, KasKoe M3 KOTOPHX HOMIKHO COXPAHATHCA
JOCTaTOYHO J0Jr0, IToOH H3MeHeHHe ero He IpPepHBajo
mpollecc mpo6 M ommGoK.

CosgajnM Takme yciaoBHA, 9ToOW yupaBiemue Tro-
MeOCTaTOM YACTHYHO NPOMBBOAMIOCH YHHCEIEKTOPAMM,
9acTHIHO — BPYIHYIO, dKcmepumenTaTopom. IIpuBegem ro-
MeoCTaT B JlelicTBHe TaK, 4To0H oH paloTad Kak yapTpa-
crabunkRas cHcTeMa. BriGepeM ofiH W3 mepeKA0YATeNeit
u OyneM BpeMs OT BpeMeHHM M3MEHATb €ro MOJIOKeHHe Ha
o6paTHOe. ITO HepeKiodenune GyaeT CIYKUTE A CHCTeMH
9KBMBAJIEHTOM [ABYX depefylomuxcA ycmosuil cpennt. Te-
epk MHE MOKeM Ipe/icKa3aTh, UTO cucmema 6ydem usbupa-
meAbHOU 8 OMHOULEHUL noAelt, datouguzr adanmayuio £ o6oum

H R’ Rz R3 R4
- L.
! A o A ~

Bpemsy ———»

@ ur. 39. 3ammch moBefeHEMA IoMeocTaTa NpH depefOBaHAH JBYX
MONOKeHUNt Teperiwouarend H (MOMeHTH Tepexiaiodesna — R,,
R, m 1. A.).

TlepBHt Ra6op BeJMYUH Ha YHHCENeKTOpe, o6eCUEYUBMIAY CTAGHILHOCTD IDH
000oux IONOKEHUAX lepexmovarens H, ObJI pa@)UKCHPOBAH.

eudanm cpedvi. B camom feme, KaKoe IloJie MOMET 3aKpe-
DuThes okoHIaTenbHO? Ilose, cTabuabHOE JIAIIb IPH OJHOM
BHAUEHHH IapaMeTpa, OyAeT yTpadeHo mocje ero odepey-
HOTO M3MeHeHHs; Ho mode, cTabmabkHOe mpu oloux 3HaTe-
BEAX, coxpaHuTea. @ur. 39 mamocerpupyer 3TOT mpoliecc.
B momentn R, R,, R, u R, nono:xente nepexiiodarena H,
yupaBisieMoro BpydHyio, uaMeHsaloch. CHauala maMeHe-
H¥e apaMeTpa UpuBelXo K HaMeHenuio mois (A). Ho mpu
BTOpPOM HOJOKEHHHM YHHCeJdeKTopa CIy4ailHO CO3/aloch
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Done, crabmarHoe mnpm oGomx smaveHuax H. Ilostomy
B janbHefimeM usaMmenen¥s H He Bu3sBajin Gosibmre W3-
MeHeHHH B CTYNMeHIATHX MeXanmaMaXx. Peakmuu Ha 0TKiIO-
peaua D, mpomsBoAuMmie DJKCIepUMEHTATOPOM, TOKABH-
BAT, T0 cHcTeMa cralmmeHa nipu oboMx sHavenuax I71.
HeGonbmoe, HO sAcHO BHjuMoe pasamuie MoBeJeHEHA ToCHe
D npn pasuux ssadenusax H roBopHut o ToM, 9To ABA HOJA
pPasamgHEL.

Taxum obpasoM, yiabTpacTaGunbHaf cucTeMa H30mpa-
TelbHO B3AKPEIJIAET Te 8HAYeHUA CTymeHIATHX PYHKIMI,
KoTophie obecmeynsaiwT craluinbHOCTh NPH 00OMX 3HA-
deHHMAX NEPEMEHHOTo mapameTpa. .

8.11. Yro mpousoiifer, ecin yasrpacrabuabHyI0 CHCTe-
MYy DoMecTHTE B HeoOHuHYI0 cpeny? Ilpesnme dem oTBeTHTH
Ha DTOT BOUPOC, MH JOMIKHEL ICHO ONPENeNUTh, ITo BHA-
9uT «HEeoOHIHAMAY Cpeja.

B § 6.2 6umo mokasano, 9T0 Ha BCAKYIO {AHAMATSCKYIO
cHMCTeMy BJHAeT GeCKoHeYHOe IHCIO0 HAPAMETPOB, MHOTHE
U3 KOTOPHX «caMH co0oii pasyMmeTCA», TAK KaK OHH
Bcerjga HMEIOT XOpomo H3BeCTHYO, ¢OYCBHAHYIO» Belad-
unny. HampuMep, paccMaTphBasg MeXaHUYeCKywo CHCTeMY,
MH IofpasyMeBaeM (eciu cHenualbHO He yKasamo obpaT-
Hoe), 9T0 Tela HeCyT HyJeBol OIeRTpHYeCKHN Bapsp;
B (uamoNOrMYecKMX OKCHePHMEeHTaX NORApPasyMeBaeTcs
(eciu HeT 0COOHX YyKasapWil), YTo TKAHE He COJEPKAT
HeOoOKYHHIX BemecTR, B (HoJMorAYecKnX dKCIEpUMEHTAX —
4To KHBOTHOE 8HOPOBo. Bce aTm mapameTpH, opgHaKo, 3d-
($exTHBHLHI B TOM CMLICJKEe, YTO ecau OH BeAHIEHH HX He
0L OOBIYHEIME, To JNMHUA NOBEJeHHsA NepeMeHHHX OulTa
Ot muol. flcHO, 9TO moe CHCTEME, olpeleNsieMoll COCTos-
HHEM, SABHCAT HE TOMBKO OT MapamMerTpoB, YCTaHOBIEHHHIX
HHJUBH/YAJbHO ¥ ¢ oIpefeleHHHM HAMepeHHEeM, HO H OT
Beero MHOMKECTBA IApaMeTpoB, QUKCHPOBAHHHX CHydaii-
HHM o6pasoMm.

.Ho Begb yabrpacrabunbBas cucTeMa B KOHIE KOHIIOB
cospaer cebe moide, crabunbHoe NpH écer BHAYEHHAX ee
napaMeTpoB (M ACHO, 9T0 TAK ¥ JOUKHO OHTb, TaK KAaK
sfech 6e3pasaH9YHO, UMEIOT JM UapaMeTpH «oGHIHEEy 3HA-
qeuun). Iloatomy B yabTpacTabuabmoil cmcTemMe Beeria
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GyneT cosgaBaThesA Takasn KoMOMHAnus 3HaYeHHH CTyDeH-
qaThX QYHKIH{, KoTopas CBA3aHa ¢ AaHHOK Kom6uma-
nUeit 3HAUEHHH MapaMerpoB TakuM oOpasoM, 9To npu
oMUX 3HAYEHUAT napamempos cucTema Oymer cTaOuibmHoii.
Ecan 3HaveBMs mapameTpoB HeoOWYHH, CTYNEHYATHE
GYHKIMHU Toe B KOHI[e KOHI[OB IPUAYT K COOTBETCTBEHHO
HeOOHYHEIM, «KoMUeHEcHpylomumy smadeguam. Cayuait-
HOMy HalmofaTelio 9To OpucmocoOleHMe CTYNEHIATHX
MEXaHH3MOB K BeJHYHHe NApaMETPOB MOKeT IOKAa3aThes

D, '02
J R
2
J
/g 111
- BRAA

Bpemss ——>

®ur., 40. BzaumomedcTsme Tpex G6iI0KOB.

B MoMeHT J MAIHUTH GJ10KOB 1 1 2 GBIIIN CLEIJICHK TAK, 9T0 OHHM MOTJIH JBUATaTh-

CA TONLKO COBMEOTHO. lIociie aToro Ghlii HafijleHnt HOBEIE SHAYEHHA CTYDEHYa-

THIX PYyHRIMII, o6ecrieunBOINe CTAGMIILHOCTL, DTH 3HAYeUUA obecneunsaloT cra-

OMIIBHOCTS TOJILKO LPIL CUEIJIEHMII, TaAK KAaK TocJie ero CHATHUA CHCTeMa CTAHO=
BUTCA HECTAaGMIILHOM.

HOOKHMJAHHKIM; ME, OJHAKO, MOXXeM BHMeThb, YT0 OHO
Henaleruo.

9To MO)KHO IIPOJEMOHCTPHPOBATH HA romeocrare. Ilo-
clle TOTo KAK MAIIMHA ObIA IOCTPOEHA, B €6 KOHCTPYKIMIO
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BBOIM/IY HEKOTOpHe «HeoOKYHEE» YCI0KHeHUA (¢HeoOKT-
HEle» B TOM CMEICJIe, UT0 OHM HE MPEAyCMAaTpUBAIUCH [0
MOCTPONKY MAamMHK) X 3aTeM MCHOKTHBAIYK ee CIHoCcOoOGHOCTD
HAaXOAUTh cTabMIbHOE mOoJe IPH TeX WM MHEX OmpefereH-
HHX YCJIOKHEHHAX. B offoM M3 TaKKX OMKTOB COeJUHAIN
JBa mepefHUX MATrHUTA JerKoil CTeKJIAHHOM HHUTHIO, TaK
9TO OHM MOIJIM J[BUIaThes ToABbKO coBMecTHo. Ha ¢ur. 40
OpMBefieHa THOMYHAA 3alKCh MOBEICHHA TAKOl CHCTEMEL
Brum BKmovensr TpH GioKa, ¥ BHadYajde cHcTeMa ORLIa
cTa0MIbHON, KAK MOKA3HBaeT PEAKIHA HA CMeIIeHHe Mar-
muTa 1, mpomsmefenHoe omepatopoM (Di). 3aTeMm (B Mo-
MeHT J) mMarauTh 1 u 2 cmemasanm Me:Kpy cololf Tak, 4To
OHM MOINIM JABMIaThcA TOJABKO BMecTe. B mammoM ciydae
B pe3yJbTaTe TAKOI'0 OTpAaHUYCHMS CHCTEMa CTajia HecTa-
Ounpmoit. Opmaxo mHeCTaOMIBHOCTh BLHI3BAJIA M3MEHEHUA
CTyHmeHYATHX (QYHKIHMMA, n OhlJIo HalileR0 HoBoe KOHEYHOE
mone. Ono, pasymeercs, OsuIo cTaOMIBHEM, KAaK IOKAa3hl-
BaeT peaKUA HA CMeIIeHue, OPOU3BEHEHHOE OMepaTOPOM
(D2). Ho caenyer sameTuTh, 9To HoBad KoMOMHAIMA 3HA-
9eHHMI CTyNeHYAaTHX QYHKIUA OHNa choenMaabHO IPUCIO-
co0NeHa K CO3JaHHOMY CIeIJIeHHI0 (KaK O «yYuTHBA-
Ja» ero) u faske WCIOIB30BAJA €ro JJIA MOJ[epKaHusa cTa-
6unpEoCTH; G0 Korma (B MoMment [R) omepartop ocTo-
POKHO CHAN CTeKIAHHYI0 HUTh, CHCTEMa CTaJia HecTa-
OunbHoil.

Homeuno, ecth fpyrue neoGnuskle HpobaeMut, [JIA pe-
IIeHUS KOTOpHIX «pemepTyap» roMeocraTa HeXOCTATOYEH;
Takad mpobieMa cosdfanach Obl, ecau OH MH HOMECTHIH
PAIOM CHIBLBELA  MAIHMT, OPUTATABAIOIIMA MATHATH TIoO-
MeocTaTa B CBOIO CTOPOHY, MJIHM 3aKOpOTHIM pele F (cM.
¢ur. 35). B momoGHHX caydagXx roMeocTaT, KaK # Jwobas
yabTpacTabHibHAA CHCTeMa, He MMeld OH cocTOAHUI paB-
HOBeCHsA M oKaszajica OH MOBTOMY HecHOCOOHEIM K ajjamra-
IMA,— TaK jKe KaK W JKUBON OpraHM3M, BCTPeTHUBINHACA
¢ IpobieMoil, 1NA pelIeHMA KOTOPOH Bech ero «pemepryap»
OKABKBAETCH HEJ0CTATOTHEIM, '
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O nexomopuix MHumstax degermax

8.12. OgeBupgHO, 9T0 HPUHIUN YIBTpacTaCHABROCTH B
Tolf fopMe, B KaKO# ero eMOHCTPEPYET TOMEOCTAT, AAIEKO
He BOCIpoU3BOJUT BCEro orpoMHoro Gorarctea $opm ajam-
TAIlWK, Brpa0aTHBAOMAXCA y BHCmMEX KuBoTHHX. Hexo-
TOpHE HEIOCTATKA MOJIeAN MH PACCMOTPHM Mo3ke. ¥ IbLT-
pacTabmibHO#E cHCTEMe CBOMCTBEH, ONHAKO, PALK «1eeKToBY,
KOTOpHI®, KAK TOKasHBaeT (oJiee THIATENbHOe WMCCHeoBa-
HEe, B [eACTBHTENHHOCTH HMOKKPEmIAIT Tesuc 0 ToM, 9T0
HUBOH MO3r AganTHpyeTCA HA OCHOBe YILTpACTACHIBHO-
cta. Mu paccMoTpuM HX B Doclefylommx Daparpadax.

8.13. Ecau Mesy CymecTBeHHRMY HepeMeHHEIME B CTY-
OeA9aTHIMY MeXaHH3MaMH HeT COOTHOIIeHHA, ONMCAHHOIO
B § 7.5, T. e. ecIu KpUTUIeCKHe IMOBEPXHOCTH YIABTpAcTa-
OGuabHOf cHCTEeMH He HAXONATCA B HAMIEMKAIIAX OTHOIIe-
HUAX K IpefjelaM CYI[eCTBEHHHIX IepeMeHHHX, TO MOJKeT
CHYIATHCH, UTO cHcTeMa OyjgeT IpeclefoBATbh HEIMOIX0-
AAMYI0 Hedb HIH He CMOKeT IpefIpHHAThL KOPPEeKTAPYIO-
mee felicTBHe, KOIYA CYUIeCTBeHHEE TepeMeHEHE OKaKyT-
¢ B OmAacHOo#l 6IM30CTH K CBOEM Ipe/ielaM.

XoTA MH HOKa ellle MaJo 9TO MOKeM cKazaTh 0 KpHTH-
YeCKHX COCTOABHAX Yy JKHBOTHHYX, MHE MojykeM HabIiofaTh
y HUX HeyJadu®m B ajamTal|i¥, BOOJHE BO3MOKHO, 00yCa0B-
neEHHe pedexToM dToro THmA. Hampumep, KHBOTHEIE
o0EuHo ofHapysKuBaT BAMUTHYI0O pPeAKIHIO IO OTHO-
mennio K TAKMM fA7aM, KaK CTPUXHUH (oH 0YeHb TOpeK,
CHJIBHO pas3fipa’kaeT BKYCoBhE pelenToph, M KHBOTHOE
BHIIEGBHBAET €ro), HO, 9T0 0YeHb XapaKTepHO, (e33amuT-
HHl B oTHOmMeEHHMM #Aja, JHAIERHOTo BKyca M B3amaxa —
HMEHHO ‘1I0TOMY, 9TO OH He BHIBEIBaeT Ype3MepHOTO pas-
ApaKeHHs HepPBHBIX OKOHYAHMA ¥ HHMKAK He Hapymaer
OOLIYHEe NpOIECCH 3KEeBAHWA W TIOTAHUA. -

Emge Golee apkuM mpuMepoM Toro, BaCcKoJNBbKo Oe33a-
HIUTeH ;KUBON OpramHmaM, eclii Gonb He OKa3HBaeT CBOETO
oOHYHOTO BIANAHKA HA TOBefeHNUe, CIIYAT JeTH, CTPALAIo-
e BPOIKAEHHKM OTCYTCTBMeM HOPMANBHEIX BAINMTHEIX
- pedaexcon. Takolt cayduail omucanu Bon;; u Haii:

«[leBouxa 7 ner, KasaBmMasAca 310pOBOIi B HOPMaJIbHOK
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BO BCEX APYTHUX OTHOMIGHUNX, OLINIA COBEPIIEHHO HETYBCT-
BATENBHA K Gosu. Eime B ImepBHI rof ee HUSHU pOUTeNH
o0paTund BAMMaxme, YTo OHA He IJIaKaja upn ymmbax.
B nospacre 1 roga sameTnin, 4TO y Hee HCKPHUBJIEHA PYKa;
PeRTreHOCKONNA MOKA3ajJa CMelleHWe KOCTedl Nocle He-
nasHero mepejioMa. PebeHok Hepey 9TMM BM HA YTo He
FKAJIOBAJICA M BO BpeMsl ONepar[ul He NPOABUI HAKAKHMX I pH-
3HaKoB GolM HpH BOpaBINeHWH 0TIOMKoB 6e3 amecTesuwm.
Crmycrs Tpu Mecsina TaKoe jKe MoBpeseHMe NPOM3OMIIO
B HpaBoM JoKkTe. Ha Mopckom mobepenibe fieBoUKa moI3ana
10 CKaJIaM [io TeX Hop, HoKa He 00ofpala KoY Ha KOJEeHAX
H KHCTAX pyK. JloMa ee MaTh HECKONBKO Pas YYBCTBOBAJIA
samax majleHol'o Msaca M o0HapysmBajaa, d9To pebeHox,
HHYero He B3aMeuas, NpIKUMAETCA K ropAdell meuxe».

JT0 mNoKasHBaer, UTO €CHH HeCOBEepPImEHHAs YIbTpa-
craGuabHasg cUCTeMa UpU MSBECTHHIX YCIoBHAX Ge3samurt-
Ha, TO TaK JKe, HO-BUIUMOMY, MOKET 00CTOATH Nelo ¢ [Je-
dexTHBHO CPOPMHEPOBAHHNM >KMBRM OpPIAaHH3MOM.

8.14. laxe ecam ynpTpacTabUIbHAA CHCTEMA OCTPOCHA
HAJIeKAMAM o0pasoM — eCli KPUTHYSCKUEe COCTOAHUSA
HACTYHNAT paHbIne, 9eM CYMECTReHHHE IepeMeHHHO [o-
CTHFAIT CBOUX HpefeNoB,— OHA 06nYHO He MosieT afam-
THDPOBATECA K Cpefie, MoBefileHHe KOTOpOH XapaKTepH3yeT-
CA BHE3AIHHIMH pPE3KEMX H3MeHeHMAMH. B mpepgmiymmx
NpHMepax YCmelIHOW AafanTanWH ToMeocTaTa M3MeHeHHA
«cpenE» Beerna Onum mempepwBHEIMH. Ho mpepgmomorkuM,
4T0 TOMEOCTAT YupaBiAN OH pelle, KoTopoe OOHYHO He
A3MeHsAeT CBoeTo IOJIOM(eHUsA, HO B CIyuae HPOXOKAEHUs
roMeocTaTa 4epes KaKoe-To NpPOMBBOJLHO BHOpamHOE Co-
CTOSIENE 0CBoOOKIaeT CUIBHYI0O HpYKHEY, OTBORAINYIO
MATHHTH OT HX ¢ONTHMAJBHOIO® CpPefHero IOJIOIKCHHS;
roMeocTar, ecay Okl OH BAPYF WpUGAU3MICA K 2TOMY OCO-
6oMy cocTosiHMWD, He cMor GH HUYero DpefNpHHEATH, YTOOL
uabexaTh ero, m coOBEpPmEHHO CAYYaiiHo BHBBAJ OH «IeTab-
Hoe» fieiicTBre. TaxkmM o6pasoM, MeToli afanTaii TOMeo-
cTaTa, o CYMeCTBY, Oecmolle3eH, KoTJa ero cpefa cofep-
*KHT TAKOTO POAA «NETAJBbHEIE» PA3PHBH HeNpPepLIBHOCTH.

Omsako u )RuBo#l opragn3M Hepefiko TepUHT HeyAaudy,
BeTpevanch co cpepoii. raxoro Tuna. lllyxe, HaTHKavmedcs
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HA CTeRJO LIpH 0X0Te 3a MelNKoi pwboii, Bmagaie He ynma-
BaJloch n36eraTh 3ToTo HMEHHO 13-3a BHe3aIHOCTN Nepexofa
M3 COCTOAHMA, B KOTOPOM oHA He BHJeJa Npo3padHOro
CTeKJa, B COCTOAHAE, B KOTOPOM Olla yiKe OIMymana yAap
mo «Hocyy. OTa Opemb B JAUTHHX IPHCHOCOOIEHHSX
JKIIBOTO OPTaHII3MAa, B CYHWIOCTH, IABHO U3BECTHA I 9aCTO
ucmoub3yeress oxoTHEKamu. Horja Komka nopKpajhiBaeT-
¢ K folrde, ee ABHKEHNA pAacCYATAHH HA TO, YTOOH KaK
MOKHO ROJbINE COXPAHHUTH AN HOOLIE BUNAMOCTH MHp-
Horo Jaajgmadra, a 3aTeM ¢ MAKCAMAJBHOM BHE3AIHOCTHIO
CO3/laTh CMepTedbHYI0 yrposy. B sroM umpomecce BaskHa
nMenHo BAezanmmocTh. Ha Toil jke BHE3AIHOCTHM OCHOBAHO
getictBue n060d addeKTUBHOM JOBYmMKHE, a TAKKe NO3H-~
pOBKa sjia DU YHAYTOMEHHH UADPA3HTOB W BpefuTelei
(11epBas e Fo03a AOMKHA OHLITH CMEpTeIbHOI).

Wrax, eciu yaprpacTabunbaoil cucreme o0wYHO He yHa-
eTCs afaNTApOBATHCA K Cpefe ¢ BHE3ANMHHMH PAa3pHBAME
HeIlpepHBHOCTH, TO He YAACTCHA DTO U IKHBOMY OPraHH3MY.

8.15. Eme ofiHa c1abocTh MeTORA aJjanTaliny yIAbTpacTa-
OMIbHOA CHCTEMH COCTOHT B TOM, YTO YCIEX B3aBHCHT OT
HAJJIeKANeT0 TATEPBATIa MEKAY MOCJIe[oBaATeIbHEIMA PO~
oamm. Tak, cucrema, npencrapiendas €Ha ¢ur. 32, KoMKHEA
npogoiKath upoby IV mocTaTouno Hoiro AAA TOIo, YTOOH
pelpeseATaTHBHAA TOYKA yHajamiachk oT ofJacTH KpuTd-
gecKux cocTosiamit, OGe KpaitHocTH MoryT OHTEH rmOemb-
HEIMH: HpH Yepeciyp [OCHEMHOM Nepexofe oOT OFHOMH
1po0OH K Apyroit MoKeT He XBATHTH BPEMPHH JJIfA BRIABIe-
HESA «ycmexa», a OpH CANIIKOM JJATEJbHOM HCIHTAHAH
HEBEPHOTO METOJA MOMKeT yCIeTh DpPOHM3ONTH Cepbe3Hoe
noBpekaenne. ODTAMANBHAA NPOKONKUTENBHOCTh TPO-
OH, OYeBHAHO, COOTBETCTBYeT BpeMeHH, HeoO0XOofuMoOMYy
oaA TOTo, YToGH mHEPopMagmA 0T CTYNEBYATHX MEXAHH3-
MOB, WoOY:KHamOIUX CHCTEMY K MaHHo#i npobe, jpoimna
4epe3 Cpeiy A0 CYIIECTBEHHHX NepeMEHHHX, CHTHAJU3H-
pyiOmExX o pesyinbraTe. Eciu ompepeleHBAas IPOROIKE-
TeIbHOCTH HpoOL HYKHA AJs YAIBTpacTabuIbHOA CHCTEMH,
TO HY}XHA OHA U [JIA YKHBOTO OpraHMAMA: BPAL JU MOXKHO
COMHEeBAThCA B TOM, 4TO BO MHOTEX CIy4asX >KHBHE Op-
raEU3MEL Tie JOCTATIH ycneXa MoToMY, 9To oHn AuGo cnum-
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KOM CKOpo Npexpamanu mpoby, mmbo ciumroM A0ATO
MCILITHIBANIH METOX, B HeACTBUTENBHOCTH OecmoNe3HLil.
(9roro Bompoca Mu eme pa3s kocmemcs B § 17.10.)

Hrak, ona M Ta e TPYAHOCTb CTOMT KAaK Depef yIbT-
pacTabuIbHOlM cHCTeMOl, TAK U Hepejl KUBKM OPTaBU3MOM,

8.16. Eciu ME pacuoloXEM pasaudasie GopMul cpepnl
B TOpAKe MX (TPYAHOCTH» [JIA yJbTpacTaGWIbHON CHCTe-
ME, TO HA «IerKoM» KoHIle psfia OKayTcA cpéfinl, cocToA-
mue U3 BeMHOIMX NepeMeHHEIX, HE3aBHCHUMHX JpYT OT
Apyra, a HA <(TPYRHOM» KOHIle — CpAMH, Ccofep)Kamme
MHOTO NEepeMeHHHX, O0BeiMHEHBHX MHOTOIMCICHHEIME
CBASAMH B Cl03KHOE Ueloe. (DToT BoOIpoc MH OyheM Hop-
poGree paccuaTpmBath B I, 11 u pamee.)

jKuBoit oprasusm Toxe mor 6u kIaccudpEmEpoBATH
cpénil, WO CYmeCTBY, TAKUM e 00pasoM. JTO MOKa3H-
BaeT He TONBLKO WOBCETHEBHEM ONIKT, Ho M IOCTpOeHMe W
NpAMEBEHHE (TeCTOB YMCTBEHHOI'O DA3BUTHA»: OHO BO MHO-
jKecTBe BADMAHETOB WOKa3alo, YTo JIeTKOH sBIAETCA Ta
opobiemMa, KOMIOHEHTH KOTOPO# MajloYMCJIeHHL M Hesa-
BHCEMH, & TpyAHoii — Ta, B KoTopoil HMeeTcs MHOIO
KOMIIOHEHTOB, 00pasyoImux cloHoe Heloe. Takum o6-
pasoM, HpH BCTpede €O CpéaMu pasIMIHON (TPYNBOCTHY
yaAbTpacTaGuiabHAA CHCTeMA W KHBOH opraEW3M dYame Bcero
Gynyr Tepmers $EacKo B OFHMX M TeX e clydasX.

8.17. B upeprinymux naparpadax ME HeCKOJBKUMHE CIIO-
cofaMi TPOfeMOHCTPUPOBANHE, ITO PABIUIHLIE (HEKOCTAT-
KH) YJABTPACTAOMIBHON CHCTeMHl oKasHBaoTcA Opu Oxm-
sKaifimeM pacCMOTpPeBMH CBOCTBEHHKIMU HEe TOIBKO YIbBTpa-
cTaOMIbHOI cHcTeMe, HO M XEBOMY Mo3ry. flcHo, To MH
He JOJLKHH NOCIenHO 0TBePraTh KaKyw-1d6o MOKeNs u3-3a
OTCYTCTBHA y Hee TOTo I WHOrO cBolicTBa, moka He Gy-
AeM BIoNHe YyBepeHH, YTo KWBOH OpraBmWaM pelicTBH-
TeJdbHo 00JNazaeT HM.

Ilocne Toro kak ata xHura Gnuta BuepBrle onyGnmko-
BaHa, MHe HepefKo NpUXoRWIH B TONOBY BO3pajKeHHA,
HaYHHABmHeCA npuMepHo Tak: «HasepHoe, yanrpacrabuinb-
Haf cucTeMa He Moraa Ou...». Ho ymuBuTensHo, Kak wacto
ARANBHeHmMMIA apalu3 MoficKaswBanl mae orBer: «[la, Ho
4eJIoBeK TojKe He MOT OH 3Toro cheaaThbly
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YIAbBTPACTABMJIBHOCTH
B dRUBOM
OPTAHHUBME

9.1. B mawane ra. 7 Mu paccMaTpMBald BJeMEeHTapHLIE
daKTH, Kacapompecs afanTUBHOTO HOBENEHUA KOTEHKA,
H COHOCTABNANHE HX ¢ MEXaHHCTHYECCKHM TeopeTHYecKEM
TOCTpoeHReM — «(yabTpacTabmabmoit»y cmctemoli. B  ma-
cTosileill IMaBe MK pACCMOTPHM pAR AAJbHEHmUX 3Je-
MEHTApHHX COOTHOINEHWI MeKIY peaJbHHM OpTaHU3MOM U
TeopeTH9ecKoil KOHCTpyKIueli. B dacTHOCTH, ME mOIpO-
6yeM BHACHHTH, 970 MO’KHO CKABaTh O UPOCTOM Teopernde-
cKoil cxeMe, mpencTaBiennoit na gur. 25. Hacronrko ona
COOTBETCTBYeT PeaJlbHOMY OpraHHM3My U pealbHoll cpepe?
Ilpu pemennm storo Bompoca TpeGyeTcsAi 0CTOPOMKHOCTD,
TaK KaK ONKT MoKa3aJj, 9T0 HOCHEemHuocTh B BEBOKAX, YBH,
CIWIIKOM Jerko BejeT K rpylOnM ommbKam.

9.2. Mu fomxEs 0c00eHH0 0cTeperaThes NpefAcTaBIeR s
0 TOM, 49TO CXeMa HeMoCPeACTEeHHKX Bo3feiicTBNil (HanpH-
Mep, ¢ur. 25) HellpeMeHHO aeT HaM KapTHUHEY TOTO, 4TO MH
Moram O yeudemev B HepBHO#M cumcteme. OT peanbHOR
«MAIIAHE» MOYKHO abCTparupoBaTh HE TOJBKO MHOMKECTBO
Pa3IMIHKIX CHCTEM, HO TOYHO TAK e M MHOMeCTBO pasiny-
HEIX CXeM HeNOCPeJCTBeHHHX BO3NeHCTBHIl, ecim dKele-
PHMEHTATOD HCCIEAYyeT PeabHYI ¢MAIEHY) C HOMOIBIO
pasHoo0pasHEX TeXHHYIECKAX METOR0B. OJEKTpHYecKas
ceTh, HANpHMep, MOKeT [ATh BeChbMa PA3JTHYHEC CXEMEl
$GyHKUMOHANBHEIX CBA3EH, ClHH ee HCCAEeROBATL CHAYaNa
[IpH MeJJIeHHO U3MEeHMIONMXCHA HoTeHIUaNlaxX, a 3aTeM OpH
HOTeHNMANAX, KoNeOMoIaXes ¢ BHcoKo# dacToroil. Vmor-
[Aa cayuaercsa TaK, YTO ABA PAaBHEIX METOoAA [aioT OfHY m
Ty 3Ke CXeMy — CKajKeM, OpH HCCIeOBAHHE MeTajjimie-
CKOM ceTH cHavaja ¢ HOMOIIbI0 MOCTOAHHLIX TOKOB, & 3aTeM
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¢ IIOMOIIbI0 OCA3aHUA. B Taxmx cIyYagX MHE pajyemcst,
970 HAMJIH HEeYTo NpOoCToe; HO MH He FOHKHLI OMUATh,
910 3T0 Oy/eT MPOMCXOJHUTH BCETAA.

Muorue npocThe Tela IMET ofHY cXeMmy, KOTOpas Ha-
CTONBLKO 04eBUHA, UTO MH CKIOHHH CIATATH ee eduHcmeen-
Holi cnemudUKATMEN coefuHeHus YacTeil. ITA cxeMa CTPO-
HTCsA Ha O0CHOBE PACCMOTpeBHS HOJOKeHHs dacTeil B Tpex-
MEPHOM NPOCTPAHCTHE U U3YICHHA JBIDKEHWN Karkuol
YacTH, UPOHCXOJANINX IpH [BIKEAHH KaKol-aubo Apy-
roit wactu, Takum myrem (HONB3yACh TeM CAMEIM METOJOM,
KoTopuil omucal B § 4.12) kax yuenmmil, Tak u nioboil ge-
J0BeK COCTABJAIOT ceOe MpefcTaviieHne 0 TOM, KaK coefd-
HOHLI BeIlli B IPOCTOM MaTepHAJBHOM, WK aHATOMHIECKOM,
cMpicie cloBa, Tak, peGCHOK y3HaeT, 4T0 KOTAA OH HOJ-
IIMMaeT BBEepX OAHH KoHeI TOTpeMYImMKH, ApYro#l Komerl
ToKe MOTHMMAETCHA; TAK e aHaToM NEeMOHCTPHpYET, 4TO
DOTATHBAHME 33 oIpefelleHHoe CYXOK JHe B Ipefmiedne
BHB3HBaeT JABW;KeHHe Oolbmoro maabud. ITH oONEpaANEH
TO3BOJAIOT YCTAHOBHMTH CXeMY HEUNOCDPEeCTBEHHHIX BO3JeH-
CTBEil (CXeMy CBs3efl), MMeRINYI0 IMpoYaiimee pacupo-
cTpaHeHUe M orpomHoe 3HAYenue. Ho MM JoMKHH OCTe-
peratbCsi MBICIM O TOM, YTo 3TO EXWHCTBEHHAS CXeMa:
ecTb M TAKHe CUCTEMHl, 9acTH WJHM IepeMeHIHEe KOTOPHX
HEe UMeT onpe,t(eJIeHHoro MoJI0ON{eHUSA B npoc'rpanc'rBe Apyr
OTHOCHTENbHO J[pyra, HO CBA3aHH JHAAMUYECKA COBepIIeH-
HOo mo-unoMy. Tax oGcTonT Kello, KOrKa B KoJabe HaXOMUTCH
cMech depMeHTOB, cyOCTpaToB M JApPYrUX BelliecTB U mepe-
MEHHHIMH CIYKaT KOHYyeHmpayuw. 37ech «CHcTeMay —
5T0 KOMILIEKe KOHIEHTpanyil, W cXeMa HelloCpefCcTBeHHBIX
BO3ACHCTBHUI WOKA3KIBAET, KAK 3TN KOHIEHTPAIAH BIHAIT
apyr Ha Apyra. Takas cxema, KoHe4HO, He TOKA3HBAET
. HAYero, 9To KAaCaeTCH KOHKPETHOro pacHpefencHUs Be-
IMECTB B DPOCTPAHCTBE; 0HA YHCTO PyHKUmoHAaNbHA. Bce
J\0 CHX TIOp CKa3ammoe HaMH ile MCKJI09aeT Toro, YT0 CTONb
«araToMMYecKas» ¢ BUAY cXxeMa na ¢ur. 25, Bo3MOMHO,
NPUHAJNEKAT K LoclegHeMy Tumy. ML JoJKEK OHTH
OCTODPOIKHET,

9.3. Ocnonnaa wacts mr. 25, TpeGymomasn oficysxje-
UHA,—aT0 00PATHAA CBABE, M{YINAN OT CPEAL! Uepes CymecT-
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BeHHHE WepeMeHHEIe II CTyIeHYaTLle MEXaHH3MHL K pearu-
pylomieit gactu R. Kanan or cpefibl K cylUeCTBeHHMM Ilepe-
MCHHEIM BpAJ Ju Oy/ieT mHTepecoBaTh HAC, TAK KaK OH 3aBU-
CHT OT HpAKTHIECKUX JieTajeit Toli 00CTanoBKY, B KOTOpoil
B JaHHOe BpeMsa HAXOAATCA cBOGORHOKMBYIUIT OPTARH3M.

CymecTBeAHNe TepeMeHHEE, ONpefielseMble TeHOTHIIOM
(§ 3.14), wacTo MMeIOT ACHYI0 AHATOMHYECKYIO NOKANA3a-
mEo. Xopomo HM3BeCTHO, HANDHMEp, 9T¢ HEKOTOpHe W3
HUX HAXORATCA B IPOJOJIOBATOM MO3TY; ApyTHe, HAUpu-
Mep OoleBEle CUTHAJEI, HPOXONAT, KaKk YCTa®OBJIEHO,
Yepe3 onpefelenHkie YIACTKH B CpejHEM MO3Ty U TajgaMy-
ce. Bornee TowraA npentndEKanuA 3THX NHepeMeHHBIX Tpe-
6yeT mumb Gojlee [eTalbHOrO HCCIELOBAHHMSA.

C”’l/y neHuamate MexaHuINst 6 opsaHusMe

9.4. CoBcem nnpade o6CTOUT fello co CTYMEHYATHIMH Me-
xanmsMamu. B HacToAmee BpeMsa MH, B CYmHOCTH, He MMeeM
TUpefCcTaBIeHUs O TOM, Ifie H IT0, COGCTBEHHO, MEL TOIKHEL
ncKaTh. B 9To#t ofaacTH HaM clefyeT TIaTeNAbH0 WaleraTsb
NCOCO3HAHHO BHOJVMHX NpefNoJOoMeNnnii, TAK KaxK BOR-
MO}KHOCTH OYeHb IMAPOKH.

HauM cnemyer, manpuMep, ocTeperaTbed camoii mocra-
HOBKH BOIIPOCA 0 JOKANMBANAM CTYNEHTIATHX MEXaHH3MOB:
BTOT BoHpPOC IpefNosaraer, 9To OHH HOJMKHH [Je-TO HAXO-
AHTbCA, H BTO (IE-TO» NEerKo MoMeT GHTh HCTOMKOBAIO
B aHATOMHAYECKOM, TI'HCTOJIOTHYECKOM WM KAKOM-HHOYyAb
WHOM CMHCIe, He HOAXoLANleM K JeACTBUTENBHON Tepe-
menHoil. Hampumep, B HeKoTOpHX BHAMCAUTETBHHIX Ma-
TIMHAX 3aIOMMHBAaeMEe JaHHLIE XPAaHATCA B ¢GopMe cepdnd
AMIYNbCOB, MUPKYIHpYOMe#d N0 3aMKHYTOMY HyTH, KO-
TOPHI BKIOYaeT PTYTHYH IuAWI0 3afepirm. Harkmpri
EMIYJIbLC BefleT cedf KaK cTyneHdaTas QYHKIUA, TAK KAK
on 1u6o npucyrcTByeT, AMbo orcyTcTByeT. OH so0KaIUI06AH
BHYTPH HOCHE[0BATEIBHOCTH, HO HE UMEEM J0KAAU3AYUL
B Kakoi-1u00 oIpefieNeHHOll YacTH JMHUM Baep/KKH.
(9To wroxammzanmsy TOro e pojia, KaKyo mMeloT Ppays-
rofeposr amauu B cnexTpe CoJHna: 0HM BaHWMAKT ompe-
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JeJIeHHOe MECTO B CICKTpe, HO He IMenT coenuduiecKoro
AJA HEX MeCTa B TpeXMEepHOM IPOCTPaHCTBe.)

Tlomas 06 5THX HpefoCTeperKeHNsAX, MK CelaeM KpaT-
Knit 0630p HEKOTOPHIX BO3MOMKHOCTeH (llepedeHb WX LOUTH
HaBepHOe HeloJoH, X B HacToAmee BpeMs, BepoATHO,
BajKHee BCero He YNYCKATH W3 BHUAY, YTO MOTYT BO3HMK-
HYTHh COBEDINEHHO HOBHE TI'MIOTE3H).

9.5. IOnr naBHO yie BHCKA3aJ] UpPeNONOMKEHHE, 4TO
3aMKHyTasg uenb HeipoHOB Moria OH HecTH KpyroBoi

® ur. 41. HeiipoHN 1 BX coeHHEHHSA

B pediexTopHOE [gyre TpPOHHAYEOrO

Hepsa (moiycxemarmdeckn; us Jlopen-
Te e Ho).

TIOTOK UMITYJALCOB U 9TAM HoAKepKABaTh ceGa B Bo3OYKeH-
BoM cocTosrnn, He Gynydn Bos0y:xena, oga ocTaBagacs Ou
B IIOKoe, a NpH Bo30YxAeHHu HposBAAda On MaKCHMATb-
HYI0 aKTHBHOCTb; TaKas CHCTEMa MoIjia O TOCTOAHHO
COXDAHATH HOCIEACTBUA KaKoro-imGo cobmITHA.

JlopenTte ge Ho cofpan mHoroumciieBsiie THCTOM0TNYE-
CKHe JagHAEe 0 TOM, YT0 HeMpOoHK 06pasyloT He TOIABKO Ke-
Ud, HO M 3aMKHYTHE [HKIIEL

Ha ¢ur. 41 usobpamena cxema, NpunefeHHAS B op;uoﬁ
u3 ero crareil. Taknme MUKAL, AU 3aMKHYTHe NEeNd, HA-
cTonbko obrrunst, uTo Jlopente ge Ho chopmyauposas sa-
KOH JIRYCTOPOBHUX CBA3eH: «eCIH 0T KAETOYHOI'0 KOMIIGK-
ca A uayT BONOKHA K KJIeToYHOMY KoMIUlekcy B, To u oT B
TO)Ke HMAyT BollokHa Kk A, mmbo memocpefcTBenHo, nubo
Yepea IpoMe;KyTodHHE HeEHpoHL,
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Ilpocras saMrmyras umemb, OyAyud Bo3OykpmeHa, Jubo
NOCTEeNEeRHO BO3BPAMAETCH K COCTOSHHIO HYJIEBOTo BO3-
Gyuenus, eciiv KoapOuInenT yCulIenrs MeHbIIe eJIUHAIH,
aubo mocTATaeT MaKCHMAJbHOTo BO30Y/KIEHUA, eClH OH
Gonbme epmaunn. Takoll MUK J0JNro COXpaHseT TOJBKO
JABe CTeleHN aKTHBHOCTH — HYJEBYID H MAaKCHMAJBHYIO.
Taxnm ob6pasoM, ero akTHBHOCTH BMeeT dopMmy CTyIeHYA-
Toll PyEKUMHE, eciu MoKHO UpeHe6Gpedb BpeMeHeM, Heo0-
X O[IMEIM JIIA KOCTH;KeHnA MAKCHMAJBHOTO BOBOYKIeHHSA.
KpurnuecKuMH COCTOARHAMM TAKOH IeNH MOMKHO CUMTATH
HauMeHbiee Bo30yxenne, clloco0Hoe HPABECTH ee B MOJ-
HYI0 aKTHBHOCTb, M HAMMeHbIIee TOPMOMKEHHE, CIO0COOHOoe
opusecTd ee B Geaneitctne. Mak-Hynnok maseiBan Taxue
BAMKHYTHE IleNH «SHAPOMAMH» M HMCCIEJO0BAT HEKOTOpHEe
X cBolicTBa.

9.6. IIpyroil MCTOYHHK CTYHeHYATHX QyHKEA Gra Obl
BO3MOJKeH B TOM clydae, eciid OH HeiflponH Oniin aMebous-
HEIMH, TaK 9T0 HX OTPOCTKU MoriaW G ycTaHABINBATH WIN
PABPHBATE KOHTAKT C J{PYTUMH KISTKAMH.

AMeGoHAHOCT, HOPBHHIX KJIETOK B KYJBType TKAHU
M3BecTHA elle Co BpeMenH nepBuX nabmonennit I'appuco-
Ha, Horpa mepBHyH TKaBb KYypHHOTO SMOpPWOHA BHpPADIU-
BAlOT HA CBEepHYBmelicAd DJasMe, NpoToIIa3MaTUTECKHe
HUTH PACTYT K Depudepnu co cKopocThio okono 0,05 mm/uac.
Hure oranumBaeTcs pacmupeHmeM BeJUYUHOH OKONO
15 X 25 p, KoTopoe OCYmECTBJIsET AKTHBALE aMe(onHEe
ABIKEHNS — HeNpepHBHO BHOYCKAET OTPOCTHH, KAk OH
HCCNeys OKPYKAIINy0 CpeAy. JleBH M3yual TKaHEBE®
KYJIBTYpH ¢ HOMOMBI0 MHKDOMAaHHLYJAATOpa, MO3BOJAB-
mero pasjpa;aTh oTHelbHHe kiaeTku. OH Hamen, 970
IPHKOCHOBeHNE KOHIMKA MIJIH K HEpBHON KJIETKe WHOTAA
3aCTAaBAfAET ee BEIOYCKATH OTPOCTKH TyTeM aMeGomaHoro
OBUKCHHSA.

Venosua KyXbTypH THaHel HECKOIBKO 0TAAYAIOTCA OT
HOpMallbHHIX, H 3[ieCh HepefKU apTedakTH; HO 9TO Bo3pa-
JHeHHe Be OTHocutTcs K pabore Ilmeirgens, KoTopuit naG-
NIoflal HepBHEE BOJOKHA, BPacTallie B XBOCT 3KHBOTO
roroBacTEKa. HOHIL BONOKOH, Tak jKe KaK W B KYJBType
TKAaHY, o0HApYKUBaIn aMe0oHHYI0 AKTHBHOCTH. Buocsen-
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creuu Ilmeitnens maGaronan meicTsue Merpasdona m obma-
PYRUJ, 9TO OH BH3LIBACT AKTHBHOO COKpamleHHMe, & 3aTeM
BuTATHBaHUe HepBHOH kieTkm. Ilosmmee Hapu u mpyrme
HecHeRoBaTeNd H3ydajl JBUTATEJNBHYI0 KONUEBYIO TIa-
cruaky. Onu # 3pech ofHapy:kumu ameGougHme CBoHCT-
Ba — Noclie QPE3MYECKOro NOBPEKACHUS MIACTANKA CHKH-
MaJach B INAPHK.

AwmeGonaHoe [BEKeHHE B OTBET HA pABJpPaKUTelh AB-
lAeTcs, BepoATHO, ApeBHelmeli u3 peaxuuii. Tawkum o00-
pasoM, runoresa o6 aMeGoMIHOCTH HEHPOHOB MpefloiaraeT
TONBKO TO, YTO OHH [0 CHX HOp He YTPATWJIM CBOeTo Iep-
BoHAYANABHOr0 cvoiicTBa. 1lodToMYy B03MOKHO, 9T0 OHO U
JGKAT B ocHOBE JEeHCTBUA CTYICHYATHX MEXANM3MOB.

9.7. Haxxpasa RIeTKa CofiepsKUT MHOTO MepeMeHHHX, Ko-
TOpHeE MOIMH OH M3MEHATHCH UpHOIUBUTENBHO TO THNY
CTYmeHdaToit Gyurifuy, 0co0erno ecau Bpems HaOloLCH A
BEJIHKO IO CPABHEHMIO CO CpefHel TmpoRoiKUTeNTbHOCTEIO
KJIeTOUANX npoieccoB. MoHoMOMeKy A pHLIe IIEHKA, pacT-
BOpPH 0elKoB, (epMEBTHEHE CHCTeMH, KOHI{GHTPAIHE BOfKO-
PofHOTO HOHA M ApPYTUX MOHOB, OKHCIHTEN bHO-BOCCTAHO-
BHUTeJbHHE NOTEHIUANLI, afcopOUpoBaHHME CIOM W MHO-
rie Apyrue KIeTOYHEE KOMHOHEHTH WU HPOUECCH MOTIH
OH [eiicTBoBATh KaK CTYHEHYATHIE MEXAHW3MEL.

Eecau RIeTKa foCTaTOYHO TYBCTBUTENBLHA ,, 9TOOH pearu-
poOBATL HA M3MEHEHNUA, MPOMCXOAAIME HA AaTOMHOM YDOB-
He, TO TAKHE H3MeHEeHHd MOIJH OB CHYKUTHh HCTOYHUKOM
CTYIEeHYATHX QYHKIHN, TAX KAaK OHH BCEria HMelT KBaH-
ToBHI (T. €. ckaukooOpasmmii) xapaxrep. Ho aTor merou-
HNK, BEDPOATHO, CIefyeT HCKIIOYUTH, TAK KaK H3MeHeHHS
HAa 2TOM YpOBEe, BO3MOM(HO, CIMIIKOM HeoupeflelleHHH,
9TO0HL CYKATE OCHOBOM peryAipHOTo M BOCHPOU3B OUMOr0
noBefeHUsi, paccMaTpuBaeMoro B Hameit xmure (§ 1.14).

Ha nposepxmoctm BHeftpona, ocoGeHHO ero [eHAPUTOB
U aKCOHOB, HAXORHUTCA TyBCTBUTENbHAA MeMGpaHa, KoTo-
pas Moria OH CIYRATh 0OCHOBOH ¢TYNEHIaTOTo MEXAHH3MA,
X0TA 0HA, BepofATHO, MOJHOCTBIO «3arpy:kesa» paboToii
Mo mepefiade MOTeHIMANOB RelicTBUA. HepBarie dubpuian
OMHCHBAJINCH HA NPOTAKEHNM MHOTHX JeT, HO BCe eme He
JMCKAIUEHA BOZMOKHOCTH, UTo 9To apTedawr. Ecmu omm
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CYMeCTBYIOT, TO KpaifiHAsf TOHKOCTh MX CTPYKTYpH No3-
BOJIsLeT NPOANONATaTh, 4TO OHH TO)Ke MOIINH ORI CIYKHTH
OCHOBO# CTYHNEHYATHX MEXaHH3MOB.

YacTo yKasHBawT HA XPYOKOCTh Bceﬁ OpraHm3aN’HI
HEepBHOI cHcTeMH. JTa XpYUKOCTh, HECOMHEHHO, Hpeilo-
laraeT CymeCTBOBAHHE CTYNERYATHX QYHKIHUR, 6o ¢«xpyn-
Kuii» o3HAYaeT, B CYMHOCTH, «Ierko paspymapomuiicsar,
a B § 7.19 Mur y)xe Bupelnu, YTo B «paspylIeHUH» (HIK pas-
puiBe) dero-m1u6o MposBiIsieTcs U3MEHEHHEe BEJIHYMHH CTY-
nendaTolt yrrmian. XoTa 570 M0 CYTH cKopee «puronoru-
uyecKuil» JOBON, OH B KAKOU-TO CTEHEHU ONPABAHBAET MpEf-
CTaBJeHME O TOM, UTO CYLIECTBOBAHHE CTYNOHYATHX MeXa-
HY3MOB B HepBHOIl CHcTeMeé OTHIOREL He MaJOBEPOATHO.

«IpencraBienne o0 TOCTeNEHHOM, HeHmpepHIBHOM
passutuu,— nmcan Hax J186,— HecoBmecTuMo ¢ 00-
muME PU3MYECKHMH CBOHCTBAMH HPOTOMJIA3MH KU
KONTOUABOTO Matepuana. HolnougHke BemecTBa
B HAMel NpoTomaasMe OONARAKT KpPUTHICCKAMH
TOYKAMH.., KONTOHAH 0YeHH JerKo HM3MEHSIOT CBOE
COCTOSIHME, M MHOTHEe YCIOBHA... CHOCOOHH BH3BATH
H3MeHeH¥e B UX COCTOAHUH., TaKoi MaTepUan BeCchMa
JeTKo MpeTepueBaeT PAJ MPEPHIBUCTHIX H3MEHEHUID».

O 603MOINCHONM MOAEKYAAPHOIL OCHOBE NAMIMU

9.8. Uro neob6zodunmo gna Toro, YTo6H HEYTO MaTepUAT b~
HOe MOINTO CIYKUThCTyIeHIaTEIM MEXaHH3MOM B yIbTpacTa-
ounsrolt cucTeme? Toabko To, 4ToOH ono 6o cTymeHYA-
THIM MEXaHUBMOM, MOTJO H3MEHATBLCH TOJ BIMAHNEM CY-
MeCTBEeHHHX HepeMeHHHX M OKasmBalo addexTmsHO
meificTBHe HAa peaTHpYOIyo dacTh Il.

Tonorno# Mo3T KaK AUMHAMHUYECKAA CHCTEMA HACTONBKO
YYBCTBATENEH U CHY/KHT TAKAM MODIHLIM YCHIMTeleM, 9TO
MBI C/{Ba JU MOJKeM YCTaHOBUTH MAHKMAJNBHYI0 BEIHIHHY
dusmIecKoro M3MEHEHHsi, KOTopoe Bce eme CuocobHo cy-
IeCTBEHHO BIMATH HA noBefienne. J(ajke uaMeHenme ofHoi
MOJIEKYAL HeJb3fl 3apaHee cUecTh He3QPeKTHBHEIM, TaK
KaK MHOTHe COOHTHA B HePRHOU cHCTeMe pemajpnmuM obpa-
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30M B3aBHCAT 0T OTHONIGHUA HEKOTOPOH HepeMeHHO# K Io-
pory; BOIH3E Mopora odYeHb MAaXoe M3MEHEHHE MOJKET
uMeTh OoJbmue MOCHeCTBHA.

IMoaToMy HE HMCKIIOYEHA BO3MOYKHOCTb, 9TO OCHOBOI
CTYIEHYATHX MEXaHH3MOB CIYKAT COOHTHA HA MOJIeKYJIAp-
HOM ypoBHe. EcTh MHOKeCTBO AaKTOpOB, KOTOpPHE MOTIK
OH MIpaTh TAKYI0 pONb: 3HAYeHN® PYHKIUE MOIJIO OH 3a-
BHCETH 0T Tol'o, ABIAETCA JU MoaeKyaa D- mim L-usomepom
¥ HAXOJHUTCA JU OHA B ylc- MU mparc-popMe, oT HATHIHUA
HIW OTCYTCTBEA BONODOJHOM CBA3H, OT TOro, B KaKOi
MIOCKOCTH JIGKHT JBOMHAA CBA3h MEMIY aToMaM@ yrie-
poxa, 1 T. &. Takasa ocHoBa B KUBOM OpraHH3Me o0Jamaxa
0K TeM IpeMMyIECTBOM, 4TO olecmeumBaga OH HYRHYIO
¢yEKIMI0 Ipn MHHEEMaJIbHOM Bece M 00beMe, a BTO MMeeT
CYIMeCTBEHHOe 3HAYECHME [AJA CBOOOMHOKMBYLIEro oOpra-
HHM3MAa. '

IMoanAr ob6Cy:REAN 3TH BO3MOYKHOCTH M IIPENIOJOKH-
TeXbHO HAMETHJ Ipefiell, KOTopHe Cy3mIud O o0JacTh
mouckoB. Ecim MolexyiaApHEA cyGcTpaT CIMIIKOM MAl,
TeII0BOE ABIKEHNE HEe HO3BOJUT eMy COXPAHATH HOCTOAH-
cTBO, 6€3 KOTOPOTro OH He MOT OH CIYRUTH OCHOBOI TAKOTO
HmOBeNEHNA, Kakoe HaGmopamock y roaybeir Crunsepa
(§ 1.14). Ecnu om ciawmkoM BelduKk, OH He cMosKeT obecme-
YUTE TOI0 «Yyfa MUHHATIOPHOCTH», KOTopoe (PaxTHIecKd
IOCTHCHYTO B MEXAHM3MAX I'OJOBHOIO M03Ta MJIEKOIH-
TAJONAX.

9.9. IlomEa 060 BCex DTHX BO3MOKHHX (opMax CTYIeH-
9aTHX MEXAHM3MOB, MH ‘BPSAN IU CMOKeM MHOIOe CKasaTh
¢ OIpefeJeHHOCThI0 0 KaHAuax o0paTHOM cBA3M, MAYIIEX
OT CYMECTBEHHHX TiepeMEHHHX dYepe3 CTYIeHdYaTHe Mexa-
HUBMH K pearupyomeit yacra R ma ¢ur. 25. ficHo, 4910 HeT
HU Maleumeil Heo6xrodumocmi B ToM, 9TOOH DTH KaHAJH
COCTOANN M3 AaHATOMUYECKMX WU T'MCTONOTMYECKUX TPAK-
TOB: BeAb eclid OH CTYNEeHYATHE MeXAaRU3MH OBIIM MOJXEKy-
JIAPHHEMHA, To KAHAJH K HULM MOIIA OH MMeTh GHOoXUMUde-
CKYI0 MIU FOPMOHAJBLHYIO IPUPOALY; B To e BpeMsa KaHA-
IB om HUZ K R Moram GH OHITH 4pe3BHYAHO KOPOTKUMHA U
UMeTh HOYTH o0y UpUpOAY, ecld OH OHM HaXOJUINCh
6HYmpU HEHPOHOB, B KOTOPHIX OHHU [AeiCTBYIOT.
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OueBupngo, HaM noTpebyercs [JOOHITE MHOTO HOBHX
CBefleHU, IpeKAe UeM MH CMOYKeM TOUHO UJeHTHQPUIUDO-
BaTh 3Ty 4acTh obpaTHOH cBA3M Broporo mopaxgka. Ceitgac
Ba)KHee BCEro M3Gerarb TAKUX IpeACTaBIeHuil, IpH KOTO-
PHIX MK He3aMeTHO A cels HpuHuMaeM 332 HECOMHEHHHIM
daxT 10, 4TO elle He MOKA3AHO.

Heobxodumst au cmynenuamoie MexraHuamot?

9.10. Haunnan ¢ § 7.12, MH paccMaTpEBaIH aganTaiuio
HOpH TAKHX YCIOBHAX, KOIfla NepeMeHHHe, BJINAIIME HA
pearupyomyo 9acTs R (cMm. pur. 25), BeffyT ceb6sa Kak cTy-
neavatHe GyEKmmE. ME onpaBARBaIH 3TO TeM, YTO TaKoil
cIydail HMeeT KapaMHAIBHOE TEOopeTHYECKOE SHAUYCHHE
BBUAY CBo€il 0co060d NpOCTOTH M ACHOCTH: Jajke eciH OH
B HepBHOH cUcTemMe BoBCe He GBHLI0 CTYNEHYATHIX MeXamns-
MOB, HCCHENOBATeNb BCe-TAKM Hamed O H paccMoTpenue
3TOTO CJAYYaS MONE3HHM A TOTO, 9TOOH ACHO HPEICTABHTE
cebe, KaK MoKeT aJaNTEpOBAaThCA HepBHAA cucTema. Ho
HeT I Goxee cepbe3Horo onpabfaHusa? Moker OHTB, ecTh
NaHHHe, Jokaswdaroujue, 9TO UPOIECC ANANTALNA Mpenmo-
JaraeT CYNECTBOBAHHE CTYNEHYATHIX MeXaHU3MOB?

9.11. Mu ysxe supenu (§ 7.16), uro gaxe o TakoM THINY-
HOM MexaHH3Me, Kak TeaerpadHoe pexe, Heab3sd CKasaTh,
910 oH assaemca (0053aTeNBHO) CTYeHYATHM MEXaHU3MOM,
TAaK Kak HpE HEKOTOPHIX cHocofax HaOMiofeHHsA (HAalpu-
Mep, IpH MCCIEfOBAHUA M3MeHeHUil, IPOMCXONAMEX B Te-
YeHUIEe MEKPOCEKYH/ WIH B TeUeHHE pANX JeT) TaKoi $opMul
HOoBeJeHNA He 00HADY;KUBAETCA; M HeJb3sd CIATATH, 9ITO
Kaxoi-nmuGo croco® HabuwfeEdsA HMeeT aGCoMTHOE Tpe-
nMymecTBo mepex Apyrumu. Jlaske ecim Ok Mo:kHO OELNO
3aKII0YHTh, YT0 B «9epHOM AINAKE» HAXOAUTCA HMEHHO Te-
xerpaduoe pele,HabaonaTexb Bee-TAKK He MOT OH yTBepi-
HATh, 9TO BTO, 6E3YCIOBHO, CTYHNEHYIATHIA MEXAHHU3M.

9.12, Jlanee, o cpaBHEHUIO ¢ NOMHON HYHKIUeH cTy-
nergatad QyEKnuA o6IanaeT HopasUTEIBHON HIPOCTOTOR NO-
BeJIeHMsA; N He BCAKWI peallbHH 00beKT MOKHO 3aCTaBATh
00HAapY)KUTH Takyl0 IPOCTOTY. SHAYHT, eCAM MH CKameM
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o6 o0BexTe, maxOfAMEMCA B «IepHOM AMUKe», 9To ero
MOJCHO 3aCTABUTH OOHAPY/KHTh HOBEJeHHE THOA CTYIeH-
9aToll yHKIMA, To ME BHCKA}KeM 0 HeM HeKYIo 0e3ycloB-
HYI0 HCTHHY.

Toumo Tak jke, ecam MH HaiifeM, 4To CHCTeMa Tpex
mepeMeHHEIX JiaeT Imode, MoKasanmoe Ha ¢ur. 30 (rge Tpm
"BO3MOKHHIX M3MepeHMs CBEJeHH K IBYM ABYMepHHIM ILTO-
CKOCTAM), TO U 3J{eCh ME MOKeM yTBEpKHaTh, 9T0 YCTAHO-
BUIH He4TO0 0Cco0eHHOe — IMOCKONBKY HOIHOCTBIO Tpex-
MepHHe Iola (Hanmpumep, Iole Ha ¢ur. 7) Henb3sd CBeCTH
K Takxo#l mpocroit gopme.

Taxum o6pasoM, HexoTOpEe BHAHN MOBefeHUA, He II03-
BONAIOMUE CAeNaTh BHBOJ, 9T0 OHU HenpemMeHHO 00yCIoB-
NeHH CTYNIEHYATHM MeXaHH3MOM, MO3BOJAIOT TeM He MeHee
BaKJIOYUT, UTO B OCHOBE MX JEKHUT HedTo, obNamarilee
TeM 0COOKIM CBOICTBOM, 9TO IOBEJEHHE ero MOXCHO CBECTH
K fopMe cTyHeHYATOH GYUKIUK; a 3T0 yiKe HeKoe MOoJoMKN-
TedbHOe YTBepiKneHHe, U600 He BCAKoe IoBefeHNe MOKHO
TUpeficTaBUTL B TaKo#l ynpomeHHo# dopme.

9.13. Kak xe obcrout feno ¢ HepsHoil cucreMoit? Ecau
On mepeMeHHNe KoMuiaerca S (cM. ¢ur. 25) u3MeHAIUCH
KaK NOoJHHE GYHKIAM, HaOI0/[aTexb Buiesa Obl JIUIMb ONHY
09eHb CIOKHYI0 CUCTeMY, NBHKYIIYIOCH IO CIOMKEOH He-
IpepHIBHO TPAaeKTOPUN K 3aKIIYNTEIbHOMY paBHOBECHIO.
Opuako MH HepefKo BHAMM, 9TO OPraHM3M <COBCpIIAeT
npoby», T. e. oOHapyKuBaeT KAKYIO-TO ONpefeJeHHYI0
dopMy IOBefleHNA W 3aTeM npudepiocusacmcs ee B TedeHHE
HeKOTOpOTO BpeMeHH. 3aTeM OH OCTaBIAeT 3Ty HOLEITKY,
HmoABJIAETCA HoBAA Popma IoBeeHAA, KOTOPOil OH CHOBA
HEKOTOpOe BpeMsa IpUAep:KABAETCA, M TAK Jajee.

B rakux crydasx malimoojaTenb BIpaBe YyTBePSKIATH,
4T0 CHCTeMa He IOJHOCTBIO HNpOABIAET CBOI CIOMKHOCTH}
n6o ToT ¢axr, 9ro mpoba Ha BCeM CBOEM IPOTAMKEHUU CO-
BCpImIaeTcA MMEeHHO B Januoil ocoGoit $opme, o3HadaeT,
9TO 3[iech CYyIIecTByeT HeKOTopasA IMOBTOpAEMOCTh — BpoOJie
TOro, 9T0 MH BHAVM, HAIpHAMep, B IOCIHEZ0BATEIbHOCTH
Gyxe mBuna

FFFFFLLLLLLLTTTTTJJJJJJJ_
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B OTINYMEe OT II0JHOCTHIO 6ecnopﬂnqqnom X pacunoJgo-
JKeHHA B II0CJeNOoBaTEIBHOCTH

EJYMSNASGCGHLAAPEYPJVRQJ.

BuyTpu xaskmoit npoOH, eclu B Heil HposBisgercs xa-
paxTepHaa ¢opMa IOBeNeHHA, MOKHO OIpeNlelHTh Iole;
TaKne modA OYAYT CMEHATH ApYr Apyra B JUCKpPETHOH
nocienoBarenbnocTn, kKak Ha ¢ur. 32. B raxom ciayuae,
ccnu HadMonaTelb TPENNOJOMKUT, YTO WSMEHEHHA II0OAA
IpOUCXONAT B COMHOM CHcTeMe, onpeelaeMoil COCTOSHEEM,
TO OH HMMeeT OCHOBaHWe 3aKJIIOIUTH, 9TO IApaMETpPH, OT-
BETCTBEeHHAIE 32 CMCHY IoJeil, o0xapnanT Takoli mpupomoi
N CBA3aHLH C TJABHGIMH TEpEeMEHHHIMH TaKuM o0pasoM,
49T0 HMX MOXCHO IHpPEACTABUTH CTYHEHYATHMY QYHKIUIMHA
(rar xak monmsie QYHKUMU He MOTJM OB JaTh AUCKpeT-
HHIX TepPeXofoB OT OfHOH XapaxTepHoil mpoOHl K ApY-
ro). To, 49To WX MOJNCHO IpeNcTABHTb B Taroil ¢op-
Me,— BTO CymecTBeHHOe OoTpaHdYeHue, Kacalmeeci HX
TIPUPOJHL.

CoeguurM Temephb 3TOT BHBOJ ¢ TAK HA3HIBAeMBIM IpUH-
nunoM [laEKoBa (CoriacHO KOTOpPOMY B CHCTeMAaX, CTaB-
mux 3¢pPeKTHBHLIME B pe3yibTaTe ecTeCTBEHHOTo oTGopa,
pasHooGpas3ue MeXaHM3MOB W IPONYCKHAS CIOCOOHOCTH
KaHAJOB He OYIyT 3HAUATEIBHO NpEBHMATh HeoOXOoXuMElil
MHHUMYM). TO HO3BOJUT HAM 3aKJIIUATH, 9T0 B TOM CIy-
Yae, eClOH OPTaHU3MH PEryIApHO UCHOIB3YIOT METOX pol,
BechMa BepoATHO (XoTA M He 00ABaTeNLHO), UTO BTH IPO-
OB GYIYT KOHTPONHPOBATHCA MATepHAMbHHME (PaKTOpaMH,
MHOT000pd3He KOTOPHX (B CONOCTABIEHHA C OCTAJbHOM
9aCcThI0 CHCTeMH) He (yner 3HAYUTENHHO IpEeBHMmATh Heol-
xogumoro muEuMyMa. IloaToMy BeckMa BeposATHO, 4TO CY-
ImecTBeHHHe epeMeHAe KoMmieKca S (fur. 25) ABasoTCA
CTYUeHYATHMH (YHKNUAME A 9TO KX MATepHAXBHHA cyO-
CTpaT Ho caMoil cBoefl mpupoAe Xopomo NpiHcIoco0deH
K TaKkuM (YHKIUOHAIBHHIM IHpOABICHUAM.
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Dopmvt 06pamHoti ceasu

9.14. TlocMoTpum Temepb, HACKOABKO POPMYIHPOBKH
ra. 7 ¥ cxema ma ¢uUr. 25 COOTBETCTBYIOT OpPTaHH3ANUA
peasbHoOro JKUBOTHOI'O B OTHONIEHHMH paspeleHUsa ofpar-
HEIX CBA3@H HA JIBe KATeropH# sSIBHO PaziUNdHOTO MOpAfKA:
CBSI3B MEKIY OPTaHUBMOM M cpefioif Yepes oORTHbIe COHCOD-~
HHe ¥ ABATaTelbHEe KAHAJK M CBA3L, IPOXoNAIMAs depesd
CYINECTBeHHHIe IiepeMeHNHe W CTyIeHYaTHe MeXaHW3MH!
K pearmpyiomeii gactu R.

B ra. 7 nmpnmenanach crpaterns, onucaHHaa B § 2.17:
MH IHTAJNHCH CIEIATH TUNOBYIO CHCTEMY npedebHo ACHON,
9TO0B OHA CJYRUJIA HMOAXOANAMEN MoneldbIo IJIA CpABHeHAA
¢ HEW MHOTOYMCHEHHHX pealbHHIX CHCTEM, He COOTBer-
cTBYIOmMEX cifi B TodHocTH. UToOH c037aTh ACHYI0 MONENb,
MH NpeNUONOKHIN, YTO CUCTeMa (COCTOAmAA M3 opra-
HU3MA K CpeNs) NoJBepraeTcA BHENHUM BO3MYILeHWAM
TONBKO ABYX THNmOB. K ONHOMY THIIY OTHOCHATCA MMIIYJIBC-
Hoe cMelleHHe BENNYMH IJABHHX IEpEMEHHHX, KOTOpHE
NepexofsAT IpH 3TOM B KaK0e-To HePABHOBECHO® COCTOSAHHE,
3TO IpPOMCXOQAT, KOrJa MATHAT TOMEQCTaTa BHBOJAT W3
cpepHero Molo)KeHuA (Halpumep, D, Ba ¢ur. 36) nin xorna
OTOHL HOOJM30CTH OT KOTeHKA BAPYT APKO pasropaercs.
Torpa oprammsM, ecldd oH AafanTHpOBaH, IPOABIAET
CBOIO AfANTANNIO, IpefOPUHAMA I NelicTBHE, COOTBERTCTBYIO-
miee HOBOMY cocTogHMI0. J{IA Toro 4To6H HCENLITATD WK
IPOXEeMOHCTPEPOBATh AANTALMI0 OPTAHU3MA, HYMKEH DAL
TAKUX MMIYILCHHX BO3AEHCTBHH ¢ HpoMe;KyTRaMH, Heol-
XOMHMBIMM FJA peaKI{u.

Ho Bropomy Tuny ormocuTcA TaKoe Bo3MyIleHHe, HpH
KOTOpPOM W3MEHAETCA KaKoi-mubo mapaMeTp Beeil CHCTEMH
(oT BenMYMHN, CYINECTBOBABMIEH HA IPOTAMKEHMH MHOIHX
MMIYTbCHHX BO3MYIIEHUH, OH HepeXofdT K KaKOH-To HO-
Boil BeawumHe), JTO M3MeMeHHe HAXOQNATCA B COBEpPINCHHO
HHOM OTHONIEHHU K CHCTeMe, HeKeIH H3MeHeHUe AMIYJIbC-
HOTO Xapakrtepa. B To BpeMA KaK MMIYJbC 3acTABIAN
CHCTeMYy IpOSIBUTH CTa0MIBHOCTh, M3MEHeHHe NapameTpa
3aCTaBAsAET ee HPOABUTHL (eCOM dTO BO3MOKHO) YIBTpa-
cTabmnbaoCTh. Ilocie MMIyIbca CHCTEMA [EMOHCTPUPYeET
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CBOIO CIIOCOOHOCTE BO3BPAMATECH B COCMOAHUE PABHOBECHS,
a Toclle M3MEHEHWs BeIUIMHH IIapaMeTpa — CBOKO CIO-
co0HOCTL BHOBH IPHBOAHUTL WoXe (ee TMIABHHX IiepeMes-
HHX) B crabuabsayio giopmy. IlosToMy yabrpacrabuinaas
cuCTeMa — BYIOJHE IPHUIOfHAA (KOHCTPYKIWAY [IA Op-
raHu3Ma, eciM BOBMYINEHWSA, NPHXOAAIIMEe K HeMy us
BHEIMIHET'0 M#pa, MeldTcA HA [ABA ACHO 0UYEepUYCHHHX
RiIacca:

1) gacrele (nau faske HeIpephBHEE) HeGoJbmMe HM-
HyJbCHEG CMENEHUs INIABHHX IepeMEHHBIX;

2) pepgrme, uMelomEe (opMy cTymeHYaToH (yHKNHH,
U3MeHEHUs MapaMeTpoB. _

Taknm o6pasoMm, yIabTpacTalUMibHAS CHCTEMA — BTO
He MpOCTO JAWJAKTHYECKOE IOCTpOeHHe; B HEKOTOPHX
CIydasAx oHA J[EHCTBATENBEHO MOKeT OKA3AThCA HAMJIYd-
mMEM MeXaHH3MoM, o00ecIeduBAlOI¥M BHDKMBAHUE opra-
Husma. Ecau yepoocaroujie opeanuamy 603mMyusenlis Ha npo-
MmAKHCEHUY MHOSLE NOKOACHUL UMEIOM MOAbKO YMO OnUcaH-
Hoe Oumodasbroe pacnpedescrle, Mbl MOXHcEM Oxcudamb,
umo opeanusm nod deiicmeuem ecmecmeenno20 ombopa evrpa-
6omaem @GYHEYUOHAABHYIO CMDPYKMYPY, 6ecbMA GAUSKYHO
K yavmpacmabusbroii, m. e. 6ydem umemv d¢e ACHO pas-
Aunumbie Gopmbl o6pammoll ces3u.

£ 9.15. M oTHIOAE He XOTHM CKa3aTh, 9TO H B €CTeCTBEH-

HEIX;yCIOBHAX BCe Pa3/IparkATeNH, BOSMYIIEHNA K 3a/ja4H,
C KOTOPHIMH BCTpedYaeTCA OpPraHM3M, Tak jKe YeTKO pasfie-
IeHH HA JIBe TPYNIH, KaK OHW ObLIM pasjeleHH B ONBTaX
¢ ToMeocraToM. MH He mpenlionaraeM Tak)Ke, 9To B pealib-
HOM MO3Te BCEIJja MOJKHO YBHJETh YJIbTpacrabUIBHYIO CH-
cTeMy, CTOHT TOJNBKO HANTH MpaBHIBLHHE crnocod Halmio-
neansa. HanpotuB, MEH, y4YeHHe, JOMKHH CUYATATh, UTO
HAM IPOCTO IOBE3JO, eCHM MEL HAXOXUM, 9TO CJIOMKHYIO
CHCTEMY MOKHO B TeODHH DAa3JelUTh Ha psij He CIMIIKOM
CIO/KHLIX IOACUCTeM, OKO0HO TOMY KAK IOMEOCTAT MOKHO
pPasjelHTh HAa (HENPEePHBHYO» 9acTh ¢ OOPATHHIMH CBA-
3AMU Me}KAy MAaTHATaM¥ M (CTYHEHYATYI0» 9aCTh, COfepKa-
ImMy© BTOpYI0 ofpaTHyl cBs3b. Ecam cymecTByeT MHOTo
neTesb 00paTHON CBA3YU W HeT YROOHOTO cmocoba MX UHIH-
BUIyaJM3alWM, TO YHPOMEHUA JOCTHTHYTH HENb3A M HaM
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0CTAeTCA TOJNBKO PACCMATPHBATH CHCTEMY KaK OHO Wpes-
- BHYAiHO CA®KHOE 1exoe. (IToT Boupoc OyueT obcysKaaTL-
ca B riu. 11 u ganee mo Komma KEUrH.)

Konmpoarav yeau

9.16. PaccMOTpeHHELe /10 CUX TTOP YIbTpacTaOuILHLIC CH-
CTeMH XOTA W CO3NaBaJH MHOYKECTBO paslMIHHIX HoJeil,
HO IpeciefoBalu OfHY- IOCTOAHHYI0 lexb. ['omeocTar cTpe-
MuJcA K cpefHeMY IOJO/KeHUI0 MATHUTOB, Kphica — K HY-
NeBOMY MOTeHIMAXy Ha pemerke. B aTom maparpade Mu
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oUmeM HeKoTophle CIOCOOH, M03BOJIAIONNE BAPLUpPOBATDH
mean, MsMeHeHVS MelH BAXKHH B TeX CIyJasix, KorJa nello
AjeT o HoAco0HOM ILean, KOTOPYI0 HYKHO AOCTHYL IIpei-
BapHTENbHO, HA BpeMs, JJIA JOCTIWKEHUS KaKoil-To MHOI,
nocroaanod nexan (§ 3.15).

Ecam pacupenerenue KpETHIECKUX COCTOAHHU B ¢aso-
BOM IpOCTPAHCTBE TJIABHHX MepeMeHHHX 10 Kawxoil OHr
To HE GHLIT0 IPHINHE H3MEHUIOCh, YIbTpacTabuibHasa cucre-
Ma H3MEHHT IeJb, K KOTOPOil OHA CTpeMHTCA: oHa Bceraa
Gy/er co3naBaTh modle, YAEp/KABAOIEe pellpe3eHTaTUBHYI0
TOUKY BHYTpH ydacTKa, OKPY:KeHHOTo 00JaCTBI0 KpUTHYe-
ckux cocrosHuit (§ 7.23). Ecam, panpmmep, mo KaKoii-
anbo npuduHe oOMACTh KPHTHIECKAX COCToAHMI OymeT

—
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okpymars B, a He A, rak 6uuro pampme (dur. 42), o
KOHeUHoe Mojie USMEHUTCS TaK, 9T0 oHO Oyfer yHaepXuBaTh
z B npegenax or 15 mo 20, a me or 0 no 5, Kak pambIme.
Cxopnmniil MeToy| HoKas3aH Ha ¢ur. 43. Y npTpacrabunbHad
cucrema U Bsammofieiicteyer ¢ nepemennoii A. Crpenxamu
E m R upencrasieHH HeEIOCPONCTBEHHHe BospelicTsag U
W A [pyr Ha fpyra; UX MOKHO MHCIHTH cefe Kak addexTopa
u penenTopu cucremsl U. Ecan oxaskercs, 9To A okaskBaeT
Ha yJbTpacTAOMIBHYIO CHCTeMY CymecTBeHHoe Bo3/elicThHe,

U

A
dur. 43.

TO cucTeMa, KOHeYHo, BupaGoraer moie, cTabmau3upylo-
mee A Ha KAKOM-TO ONPeIeIeHHOM YPOBHE, KOTOPHIT B 60115~
moii crenenu Oyner s3aBucerhs oT AeitctBma R. Ilpepmomo-
)KUM, Hampumep, YTo BCe KpHTHYecKHe cocToAHWA U Ha-
CTyHayT TpY BHAYeHHMAX riaBuux pepeMesENx 0 m 10,
TaK 9TO CHCTeMa Bcelyia BhOupaeT mole, cTabmananpyomee
BCe I'IaBHHE IepeMeHHBe B Npefelax Me:KAy dTHMH Belu-
gupami. Ecau fefictBue penentopa R TakoBo, 4To mpH He-
KOTOpOM 3HaYeHNu A, paBHOM a, pemenTop IepefaeT cCHC~
teMe U Benwummy 5a—20, To xerxo BHneTh, uTo U BH-
pabGoraer mone, yjepikdBaiomee A B mpefierax 5i1:
eciu mode mo3BoiuT A BHIHATH u3 dTUX mpemeaoB, To U
BHigeT u3 mpegedoB or 0 mo 10, a aTo mpusexgeT K paspy-
mennio noddA. oaTomy U craHosuTcA cHCTeMol, «MImytei
9». Ecan reneps R mamenuTes: M GyneT uepefasaTh He Sa—
20, a 5a--5, ro U Oyner usMeHATE HoJe {0 TeX Iop, MOKA
ofio 1e HavReT yaep:kuBarth A B upepenax 0+ 1; cucrema U/
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Teneps ¢umeT 0». Takum o6pasom, n06oit PakTop, ROHTPO-
aupylommit b B BepameRun R=>5a-b, KoHTpoixmpyer
1exb, KoTopyl wumer U.

Paccmorpum Gomnee koHKperunit mpumep. llpepnono-
JKIM, YT cucTeMa U HOpBIIKHA M yaAbTpacrabulibHa M 4TO
ee KPHTHYECKHE COCTOAHWA YCTAHOBJIGHH TaK, YTo OHA
HIeT YCIOBUS BLICOKON OCBEIEHHOCTH; ToTfa 06IacThb ee
KPUTHYIECKUX COCTOAHUEA AorKHa GHITH cXOxHA cKopee ¢ B,
geM ¢ A (em. dur. 42). Ilpepmonoskum Tarsge, uro R —
ayd cBera. Eciau Ha oyt R MBI IoMecTHM KpacHHY CBeTo-
¢unbTp, To 3edeHHI CBeT OyMeT MeilcTBOBATEH TAK ke, Kak
OTCYTCTBYE CBeTa, M CHCTeMa OyJeT aKTMBHO HCKATh «Kpac-
HHE» MecTa W u30eraTh «3elleHHX» MecT. Eciau MH Temepb
IpOCTO 3aMeHHMM KpACHHA QHUIBTD 3eleHBIM, BCA Lelb ee
ABUKeHUWH W3MEHWTCA, TAK Kak cefidac oHA OyAer HcKaTh
«3eJIeHbIe» MecTa M W30erarh (KpacCHEHIX).

Mpepmonoxum Teneps, uro R — ycrpoiicTBo, Ipeol-
pasymomee TeMmmepaTypy B ofmacte A B ocBemieH-
HOCTB, KOTOPYI0O 0HO co3flaeT gns cucremn . Ecam R
YCTPoeHO TaK, 9To BHICOKAA TeMnepaTypa oblacta A mpeot-
pasyercd B BHICOKYIO OCBEIEHHOCTH, To U Gymer akTuBHO
HCKATh TeIlIle MecTa. Ecau ke cooTHomeHwe BHYTpH R
N3MeHATh Ha obpaTtHOe, To U OyneT MCKATh XOIONHHE Me-
cra. OveBHpino, Bce, UTo KoHTpoaupyeT I, 6yneT KoHTpo-
JUPOBATH ¥ Iedb cucTeMel U.

[Mosromy, BooOmie roBops, CoBepHIeHHO HE TPYAHO
00BACHUTE TOT (QAaKT, YTO CHCTEMAa MOKeT B pasIHIHOE
BpeMsA HMCKATh pasHHe I[eIH.

WNnorga usMeHeHEMe KpUTHIECKHX COCTOAHUA HIN Npe-
o0pasonaTreiss R MoMeT HAXOAUTHCA IOJN KOHTPOIEM of-
HOT'O mapaMerpa. B TakMX cirydasx MH JOMKHH Pa3audaTh
ABa poa cioxHocTH. lIpenmonoskum, 4ro mapameTp MoeT
OPUHUMATE TOJBKO [BA 3HAYEHUS U 4YTO cucTeMa U/ oUeHb
cao:kua. Torma cucTema IpocTa B TOM OTHOLIEHUY, UTO
OHa OyNeT MCKATh OfHY M3 ABYX (He Golee) Leleil, ¥ CIOMXK-
Ha B TOM OTHOIIGHHY, 9T0 HoBefeHue, ¢ IOMOIMBI0 KOTOPOTO
OHA moCTHraer Held, caokao. ClosKHOCTE HoBeNeHUS He
AOKa3HBAeT, 9T0 OTHOMEHHE NAapaMeTPOB K CHCTEME J0J:K-
HO ObITh CIOKHEIM, H Jake He CIY/KAT KOCBeHHHEM yKasa-
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HEeM HA 8To! Kak Owio moxasamo B § 6.3, wmcao moueit
pPAaBHO WHClHy B3HA4YeHHMiA, KOTOpHE Mo)KeT NpPHHEVMATHL Ia-
paMeTp, H HAKaK He CBA3AHO C YMCIOM TIJIABHHX Iepe-
MEeHHHX. A UMeHHO HocJefHee, KAK IPABUIO, ONpejelaeT
CILOIKHOCTH TIOBEEHUA MPHU MOWCKAX I(eJH.

IT4 coobpaKeHUA, BO3MOKHO, TOMOTYT Jy4lle MOHATH
CBfI3b ME)KAY HM3MeHEHWeM KOHIeHTpAlud IOJOoBOro TOp-
MOHA B KpOBE MJIEKONUTAIONIEr0 ¥ IHOCHEAYIOUEM Ielie-
HAaIpPABIEHHKM CEKCYAJbHEM MOBEJEHHEM JKHBOTHOTO.
IIpocroii mepexof OT «OTCYTCTBHAY K (IPUCYTCTBHIOY (MW
00paTHO) MIK OT ONHOT'O YPOBHA K JPYroMY IpH HAIAIUK
mopora OMI GH flocTaTod9eH IAA TOro, 9To0H 0GBACHATE
CMeHY ABYX PopM HOBefeHHA JI000# CTeleHE CIOKHOCTH,
TAK KAK CIQKHOCTh CHefyeT CBASHBATL HE ¢ T'OPMOHAIb-
HHM IIapaMeTpoM, 4 ¢ HepBHO! CHCTeMOil, HA KOTOPYIO OH
pamser. IlocKONBKY HepBHAA CHCTEMA MIEKOIMTAIONIEro
He0ONYaiHO CHOKHA M TOCKOJLKY OHA IOYTH B KAMKIOM
CBOEM IyHKTE YYBCTBUTENBHA KAK K (H3MYECKAM, TaK K
K XMMHYECKEM BO3JEUCTBMAM, HeT, H0-BHJWMOMY, HHKa-
KMX OCHOBAaHHWIl IpealiolaraTh, 9To OIpefeNsAiollee BIIMs-
HYe TOJOBHX TOPMOHOB HA II0BefeHUe I'ONOBHOI'O MO3Ta
CYIecTBeHHO OTIMYaeTcs 0T BIMAHUA Jo0oro Iapamerpa
Ha yupasisemyio uM cacreMy. (CnocoOGHOCTH MOMOBHX Iop-
MOHOB cHenH(HIeCKH BHSHBATH CeKCYaldbHoe MoBeNeHHe,
KOHEYHO, MOKHO oOBACHATL TeM, YTO B XOHe B3BOJIOIHAHA
B pesyxbTaTe ecTeCTBEHHOIo 0oTGopa BhpaboTaimch clie-
mu$UIecKre MeXaHM3MEI, pearupyiomae Ha TOPMOH TaKHM
cuernujpugecknM obpasom.)

TeHomun u Yavm pacmaduisbHoCmL

9.17. Temepb ME Mo’KeM BepHYTECA K BOIPOCY, HOCTaB-
negHoMy B § 1.9: KaKkyio poxb Hrpaer reHOTHH cpead Qax-
TOPOR, ONPENENAIHX NPONece afalTarun?

IIpuasB 3a oCHOBY cXeMy HemoCpefCTBEHHHNX BO3Jeii-
CTBHH, U300pasKenHyI0 Ha $ur. 25, Mol cMoKeM Ges Tpyna
OTBETUTE HA 3TOT BONIPOC, eCHU NOCHef0BATEIBHO PACCMOT-
pUM BCe YACTH W KAaHAJEI CHCTEMEI,
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ITpepnonaraercss, KoHedHo, 9T0 cpefa BHOpaHA WpoMs-
BOJBHO, TAK ’Ke KAK M KaHaJ, depe3 KOTOpHE oHa BiaseT
Ha cymecrBeHHbe nepeMenunie (§ 7.3). CymecrBensbie Ie-
pPeMeHHEe i UX Npefesl onpeelisoTca renorurnom (§ 3.14),
160 9To BHJIOBBIe XapPAKTePUCTUKH OPTAIN3MA. ;

B sxuBoM oprammsme pearmpylomasn dactb R daxru-
9eCKM HMeeT BXo[Hbe BeIMIMHEL TPOAKOTO pofa: CEeHCop- .
HEe JaHHHe, MoNIydaeMsle 0T Cpefsl, IapaMeTpsl, HaXomA-
myecAa B S, U mapaMeTpH, KOTophle OHIM HACHECTBEHHO
ompefieleHnl B Xoge oMmOpmonanbuoro passmrusa. (To,
49T0 BCe TpH I'PYNML BeININH MOJKHO CIATATH (BXOXHBIMIY,
nokasaHo Bo «Bsemennu B xuGepuermky», § 13/11.) 9ru
TPH TPYNOL IapaMeTpoB M3MEeHAITCA ¢ BechMa pa3InaHol
CKOPOCTBIO: TeHeTUYeCKHe HapaMeTpsl, 0Jarofaps KOTOPLIM
B ONHOM CIy4Yae BO3HMKACT MO3I coGakm, a B JPYyroMm —
MO3T ITHUIL{, TPOABAAIOTCA B KI3HE OpraHM3Ma IKOIB Ofi-
HaK/IBl, B ONpefeleHHHI ee TIepHOJ; IIapaMeTPHl KOMILIeK-
ca S, eciu ajanranusa coBepmaercd MyTeM fCHO OTTPaHM-
9eHHHIX P00, HBMEHAIOTCH TOJNBKO OT ofHoll HpoOH K Ipy-
roif; mapaMeTpsl CeHCOpPHOTO BXOXHOTO KaHAJA H3Me-
BAOTCA 00llee WIM MeHee HelpephiBHO. Taxum oOpasoM,
BINWAHNE TeHOTHANA MOYKHO ofHapy»xurh B yactu R, B Ko-
TOpOil 0H Co3[aeT M3BeCTHLIE aHATOMAdeckne HyTH, GUOXH-
MHU49ecKHe IpOIecCH W TUCTONOTMYecKHe CTPYKTYpH, Ol-
pefienda TeM CaMEM, OyHeT ee ajamnTamuA XapaKTepHOA
AaA co6aKu MIA JIA MOPCKOHM 3Be3JIH.

IIpupona mapamerpoB S HaxomMTCA Beeleldo MOf, TeHe-
THIECKAM KOHTpONeM, TaK Kak MX (usdyecKoe BOILIONIE-
Hue OBUI0 Hajpiexamum ob6pasom oToGpaBo B Xofe 3BO-
Ao0UA WO UpH3HAKY HenecoobpasHoctu. (3Hech ciaepyer
ACHO oTIHYATh nPUPody napaMeTpoB — T. €. ABIANTCA
A 0BHM peBepOepupyomAMA NenAMN AIX MOTEKYIAPHEIMI
KOBQHUTypanuAMUA A T. K.— OT 3HAYEHUl, KOTOphe MoXKeT
OpUHAMATH TOT WIN WHOH mapamerp.)

Haxoner, ectb onpeyenenHas ¢BA3b MeMAY CYIIeCTBEH-
HEIMH TepeMeHHBIMH M TiapaMeTpaMu rpynmsl S — Koria
CYINecTBeHHble HepeMeHHEe HAXoAATCA BHE cBoMX (uamo-
JHOTHIeCKHX TpefeoB, OHHM JO/KHE BHI3HBATH W3MEHEHNe
napaMeTpoB S, B IPOTUBHOM jKe ClIydae JOJMKHBI NPENAT-
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crBoBath ux usMemenumo (§ 7.7). Ilockonbky sTa cBA3H
IIPACYIAa BCeM KMBEIM OPraHM3MaM, OHA [ollKHA olipe-
ReAAThCA TeHOTHIIOM, TAK KaK [pylol'o MCTOYHMKA A ee
BHOOpa HeT.

VMenso a1MMH TyTAMH ®H [JOJIKHO OCYIIECTBIATHCH
HeiicTBME TeHOTHIIA KAaK JeTepMHHAHTA TPUCHOCOOHTEIh-
HEIX MeXaHM3MOB JKMBOI'O OpPraHM3Ma. :

9.18. Teneps BYKHO OTBETHTH HA BOIPOC, 8CTh X 0CHO-
BaHmg NpegnoNaraTh, 4YTO YAbTPACTAOMIBHOCTE — B TOM
BHJle, KaK OHAa 3/ech ol¥caHa,— BelpafoTaiach IyTeM
ecTecTBeHHOro oT6opa; u60 ee 0COOEHHOCTH, oTMeYeH-
Hhle B TpenbymeM mnaparpade, He HMeEIOT HAKAKOTO
Apyroro JeTepMHHAHTA, KOTOPHH mo3Boama Owl 006BsaAC-
uATh #WX BHOOp H «HACTPONKY» CQOTBETCTBEHHO Ha3Ha-
YCHHIO. ’

Jins Toro 4ToOH ecrecTBeHHHIH 0T6Op HMpUBEA K BEIpa-
6oTKe yabTpacTaGMIbLHOCTH, HEoGXONEMO H [0CTATOYHO,
YTOOKl CyIIeCTBOBAJA MoCAed0BaTeNbHOCTh PopM oT caMoil
TipocToll Ko caMoii CloKHOI, TpudeM KaKmad TOCHemyio-
man popMa JoirKHA JABATH JyUNIAe MAKCH HA BEKUBAaBNE,
deM IpeAbAyman. [{ pyruMu cioBaMu, yabrpacTaGuIbHOCTh
HOJNHA CTAaHOBUThCA TIONE3HOM IJAA opTaHH3Ma He TOJMbKO
TOrAA, KOIfA KaKaf-TO CJoyKHAA MpHUCHocofmTerbHAA CHC-
TeMa yie 00/IafaeT OHOBpPEMEHHO BCeMH KOMIOHEHTAMM
U UX TPaRWIBHBIMM COOTHOmeEHHWAMH (6o Taroe coOmTHE
BO3MOKHO JUmb B pPeJKOM cly4ae).

IIpenmomomnum, 4To MCXOMHEI OpraBM3M He MMENX CTY-
TEeHYaTHX MeXasEW3MOB; TaKoil opraumsm obiagan 6w To-
CTOAHHHM, He MeHAIOMUMCA HaGopoMm peakmuil. Ecun 65
KaKasa-To MyTanus TpABeda K BO3HMKHOBEHHIO OTHOIO CTY-
HeHYaTor'o MeXaHH3MA, KPHTHYECKHEe COCTOAHAA KOTOPOTO
6uIm Gl TaKoBHI, 4To B clyuae HADYHICHHA HOpMAJbHEIX
dyuruuit opranmsma cryuenyatas QyBKOUA u3MeHANA Ghl
CBoe 3HAYeHMe J0 M020, KAK CYHieCTBeHHAHIe IepeMeHHEE
BHIAYT U3 CBOMX IPENesioB, W eciyu O 3TOT CTyTeHYaTHIH
MeXaBH3M KAaKKM-To o0pasoM BIHAN Ha B3aMMoJiellCcTBIE
OpraHmaMa co Cpefoii, To TaKoH CTymeHYaTlii MeXaHH3M
MOT OH yBeJANYNTHh MAHCH HA BHDKMBaHME OpraHHU3MA.
[loaToMy opuHOYEasA Myralus, BL3BaBIAs WOABIEHHE
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OTHOTO CTYIEHYaTOTO MeXaHU3Ma, MOIJa OH O0Ka3aThca
HO0Me3HOH, W 9Ta ee MOME3HOCTH, X0TA OB W He3HAUMTEIh-
Hasfl, MOra 6K OHTb ZOCTATOUHON A 3aKpeILIeHHA MyTa-
MM KaK BHJ0BOT0 MpH3HAKA. 3aTeM BTODAA MYTAIMA MOT-
Ja UpOAOKATH 9TOT mponecc. TakmM oOpasoM, TepeXof
OT NEepPBOHAYANBHON CHCTEMEl K YJAbTpacTabWiIbHON MoKeT
COBepIIATHLCA TyTeM AIMHHOTO pAna HeGoabmuX W3MeHe-
HAM, KajK[oe M3 KOTopHX MOBHINAET MIAHCH HA BEIKUBA-
Hue. 3HAYMT, TAaKOH NEPeXoj MOMKeT NpPOUCXOIHUTh IO
JelicCTBHEM eCTeCTBEHHOTI0 0TGOpa.

Buteaoost

9.19. Pemenue wupoGieMnl, mocTaBieHHoi B ra. 1, Te-
Tiephb B OCHOBHHX depTax 3aBepmierio. Ero MOKHO pesio-
MHpPOBATH ciaenylomuM o0pasom.

B tunoBoit mpobieme, paceMorpertoi B § 1. 17, BoaMy-
HeHNA, BO3EHCTBYOMAEe HA opraHu3M, JelATCsA HA JBa

- BeChMa paslWYHHEIX Kiacca (T. e. pacHpepesiende HX Gumo-
naabuo). K mepBoMy wimaccy oTHocATcA HeGonbiuAe, dac-
THe UMIYIbCHEE BO3MYIICHWUSA, BJAMAIOIME Ha TIJIaBHbIE
HepeMeHHEe, KO BTOPOMY — 3HAYWTENbHHE, pPelKo Ipo-
NCXOfAmMe BOSMYIEHHA, BRI3HBAIOMME M3MEHEHWA THUIA
crynenyaToli yHKIAA B IIapaMeTpax peardpyomei YacTd.
K mocnepseMy Kiaccy oTHoCATCA W cepbe3Hble HAPYMeEHAA
aMOpmorenesa, mpu KOTOPHX OpPraHW3M BCTyNaer B ;RESHD
¢ HaCTOJNBKO PacCTPOGHHOM opraHMBanuel T'olOBHOTO MO03-
ra, 9r0 Tpebyercsa KOppeKIus (B 3TOM OTHOIUEHUIN I pPOIec-
CH HayYeHWH ¥ AfaNTallAl CXOMHH, TAK KaK OJHO H To /e
pemenne NpPUTofHO B 000HX CIYyIadx).

TIpm TakoM pacupefelesnn Bo3MymeHAd sdderTHBHEM
(T. e. cIOCOOHBIM yHep)K¥BaTh Cym(eCTBeHHEe NepeMeHHEe
B (uBRroJOrvIecKHX TpefiesaX) Oyaer Takoil peryisTop,
pacnpefienenne o0paTHHX CBA3eil KoToporo GyAeT €oOT-
BeTCTBeHHO OHMoAaIbHEIM. Y Hero O6ymyT o0parHele CBA3M,
Aamomae cTabuIBHOCTD M0 OTHOMEHWIO K YaCTHM MMOYJIbC-
HEM OTKJIOHEHHSAM TIJaBHHX HepeMeHHHX, # Golee Mex-
AeHHO JeiicTByoman ofpaTHas cBA3b, o0ecHeunBAINASN
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nN3MeHEeHUA THHa cTyHendarTodl ¢(yHKOuUE, KoTOopHe HaioT
craGmiIbHOCT B OTHOHmEHHN PEJKMX CHABHIOB CTyHEeHYaTo-
ro THTA.

Taxroro pofa menoe MOKHO PACCMATPUBATH HPOCTO KAK
OfMH CIOMHHI peryiaAaTop, CTa0UIbHLIE B OTHOMICHAH
CIOMHOTO (6MMONANBHOrO) KOMILIeKca BoaMymenuii. Ero
MO)KHO TaKKe@ pACCMATPUBATH KAK pErylaATop IepBOro
HOopAAKa (KOMIEHCHPYWOMMA MaJkle UMOYJIbCHHE OTKIO-
HeHNA), CHOCOGHE peopraHusoBaTh ceba Tak, uTobur moc-
THYb TOM jKe cTaGMIBHOCTH NoClIe Hapymen:s dMOpHore-
HeBA MIE TOCIHEe CymecTBeHHOTo H3MeHenHd YCIOBHIA,
yHUITORMBIETo ero craémiabEoctb. Korma Owmoiior pac-
cMATpUBaeT CHCTeMY C 3Toil BTOpo#l TOYKH 3peHHA, OH
TOBOPHUT, UTO OPraHM3M UeMy-TO (Hay4IUICA», H oTMeYaer,
9ro B pe3yibrare HaydeHus HoBefeHHe BCerfa «yaydma-
ercay. :

9,20. TaxkoBo B of6mux Yeprax mame pemenne. OREAKO
4quTaTeNab, BHOJHE BO3MOMHO, IyBCTBYET, ITO KOJAAIECTBO
medopManuu, NaHHO® STHM pOMeEHHOM, HeBeIUKOo.

O600menHoCTh  XapaKTepACTHKHA YAbTpacTabmIbHoM
CHCTEMBI, TIOYTH IOJHOE Omcymcemslie KoHKpPeTHHIX e-
Talleii B W3BecTHOH Mepe ompaBRaHH. H mpoABIeHHAM
ajlanTanmu cuocoben ropasmo 6ojiee MAPORUA KPYT CHCTEM,
He)KeaHW OpPTaHm3MEL KAACCA MICKOMATAOMEX I CTPYKTYPH
THOA [0J0BHOr0 Mo3ra, u Jioboe Dpefloiennoe pemeHue
Ouxo GH ABHO HEBODHHRIM, ecliH O B HeM YTBep:AANACH
HeoOX0MUMOCTh, CKAjKeM, MHeXWHA, KOTOpOro I'OMeocTaT
olpefeienHo He cofep:kaT. IloaToMy 0600meHBOCTS WM,
eclIm YrofHo, paCHIEBYATOCT: MOHATHA YIbTPACTaOHIb-
HOH cHCTeMH ¢ 3TO# TOYKM 3peHHsA BIONHE NMPABOMODHA H
Hem30e/xKua.

Onnako UpH DONHTKAX UPAMEHHTH Hamy obmylo dop-
MYJHPOBKY K peajibHoil HepBHON cHCTeMe MEI OICTpPO CTaJ-
KuBaeMcA ¢ GoNbIUMH TPYJHOCTAMH. B dem OHH cOCTOAT
I KaK X MO/KHO IpeofolieTb — 3THM BONPOCAM TMOCBf-
mieHa BCA OCTaJIbHAf YacTh KHUTH,
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HOBTOPAIONIAACA CATYALUA

10.1. B mpegninymeit riase MBIl 3aKOHIIIY HCCIE0Ba -
HHe BOIIPOCa 0 TOM, KaK opTaHM3M MepeXo/uT U3 HeaaanTy-
POBaHHOI'0 COCTOANNA B agantupoBannoe. Ho aTor mpocroit
BONPOC ¥ eI'0 pemeHne — BCEro JAMb NepBHI mar Ha TYTH
K TOHHMMAaHWIO JKMBOr0, B 0COOEHHOCTH YeXoBe4eCcKOro,
mosra. i mpocroit yaprpacrabuabtoii cucreMe MBL 5 0MKHE,
0YeBHAHO, /A00aBJIATE HOBHe Yyciuoxuenusa. Hampumep,
JKABOM OpraHuaM He TOJBKO HpuoGpeTaeT afamnTamyio, HO
MOCTHUTAET 3TOTO C MOMOIbI0 Mpoliecca, 00HA PYRAEBAIOIETO
npusHakn >@dexTHBHOCTH (B TOM CMECIe, YTO TYTh K
afanTalyuy He CONMIMKOM JAJMeK OT TAKOTo WYyTH, KOTopHH
TpeGoBas Gu MAHMMYMa BpeMeHH, DHEepIuy B puckKa). XoTd
MHL elme He FOBOPHIZA O TOM, 9T0, COOCTBEHHO, ClIefyeT
NOHMMATD TOX «3¢eKTHBHOCTRIO» TAKOTO pojia MPOIecCoB,
BpAX ¥ KTO CTaHeT OTpUNATH, 9To aJNTAIMOHHLIA Ipo-
mecc TOMeoCTaTa IpOM3BOAMT BledyaTieHme Maloaddei-
tuBuoro. Ho mpessje yeM mpuHATBCA 33 ero «ycoBepmieH-
CTBOBAHME», MH ONKHE YACHUTH ce0e HAmMM WUCXOFHEIE
IpeAnoIo/KeHa .

10.2. Bepnemca ® mnepBeaM mpmamumam. CMECT CIOB
¢ycleX» WY «afanTalusy 3aKI09aeTCs [JA OpraHm3Ma B
TOM, 9T0, HECMOTPA HA caMmhie HeOJarQUpuUsTHEE BHEIIHUE
YCIOBHA, peaKIuA oprammsMa ObLIa TaKoil, YTo OH CMOI
BEDKATH B TeYeHue BpeMeHM, HCOOXOJUMOIQ sl pasMHO-
KeHn.

Jalee, «BHemIHHe YCJOBHA» MOMHO paccMaTpUBATh
KaK efMHOe, [efcTRYIOmee Ha MPOTAEHAN BCell JKU3HA U
ovenb cinokHoe Bosnbmoe Bosmymenue (cMm. «BBefienne B
kubepaetnry», ra. 10), ma Koropoe OprammaM OTRedaer
euHOM, coBepmaomeiics B TedeHHe BCell ;RUBHE M TOXe



IToemopawwasca cumyayus 207

odeHb ciaokHOll Boabmoil Peariueil; or ¥X cooTHomeHUAA
3aBucuT bBoabmoit Peayierar — ycnex miam mHeymgada.
B camom o0meM ciydae cBfi3b YAaCTMYHBIX BO3MYINEHUI,
cocraBaAwmAX bBoxbmoe DBosMynjensme, # 9acTHUHHIX
peaxtuuii, cocraBasitomux Boabimyio Peaxuuio oprammama
(«BBepenne B knGepuetnkyy, § 13/8), mosker Onrh a1060if —
OT HYJeBOH Jlo NodHoH. (B3anMocBA3E ARNACTCA (IMOJHOMY,
Korfa Boxbmoi Pesynbrar OpepcraniiAer coboil yHKIMIO
écex 9aCTHIHEIX peakiuil; OHA COOTBETCTBOBAIA OBl upes-
BHYAHHO CIOKHOH 33aBUCHMOCTH MeRAy YaCTHIHHIMY pe-
AKIMAMM W KOHEYHBIM pe3yJbTAaTOM.)

Crydaii TOJNHOH B3aMMOCBA3M, @ynp;amemanmmﬁ c
TOYKHA 3pEHUA TeOpUH (BBUAY ero HMolHOH OOMHOCTH), He
uMeeT GONBIIOr0 MPaKTHIeCKoro 3HaYeHHA, TAK KAK BCTpe-
9aeTc B 3eMHHX YCHOBUAX peAKo (XOTA OH, BOBMOMKHO,
Gosee oOLIYeH B MoJeJqsiX WM B Tpoleccax ajanTalud,
OCYMmECTRIACMEX  GOJBIIMMY BBRYMCINTENbHLIME MAIIH-
Havm). Dyns oH OGRIYHLIM ciry4aeM, TOJOBHOH M03T GBI
6b11  GecrmoneseH («BBepenne B rubepHeTuKy», § 13/5).
B cymuocTr, rosoBHoil MO3T BEpaGoTaicAa UMeHHO TOTOMY,
4TQ B 3eMHHX yCIOBUAX OpTaHU3M BeTpedaerca ¢ bonbmum
BoaMmyuenneM, COCTaBHEI® YacTH KOTOPOTO BHAYMTENBHO
oTpaHmdeHH B cBoeil cBoGojie, M3 9ero OpPragmsM MOKeT
H3BJIeTb HoAb3y. TakuM o6pasoM, opraHuaM CTAIKUBAETCH
¢ MEpOM, TOBTOPAIOIMMM ceGs B B H3BECTHOH Mepe TOCAE0-
BATEIBHEM B NOJIAHEHAN 3aKOHAM, T. €. ¢ MUPOM, B KOTO-
POM OTCYTCTBYeT TIONHAA Xa0THIHOCTH. UeM BHIe cTenenb
3TOT0 OrpaHHYeHHS CROOOMEL, TeM GoJibiie OPTaHU3M MOKeT
CHeNUalu3npoBaThcd, IMPHUCIOCOONAACh K OIpe/eleHHbM
dopmMaM cpefr, CYmeCTRYIOmUM B [efiCTBHTedbHOCTH.
Ilo Mepe CHeNuain3anmy ero o PeKTARHOCTD B OTHOIMCHHH
mauHol QopMEL cpeis Oyrer BospacTaTh. ECIM YATATENIO
KajKeTcd, 9TO TAKadA yIbTpacTaOWIbHAasA cuCTeMa, KaKYI0
MH [0 CHX 10D OIMCHIBANY, Ipe3BEYARHO Malo3ddexTuBHA,
TO 3TO MOTOMY, YTO 0HA emie COBEPINEHHO He CIeRHalu3u-
poBaHA, a YMUTATeAb HEBONBHO THITAETCA MNpeNCcTaBHUTh
ceGe ee feficTBUe B yCIOBHAX, MHOrooOpasme KOTOPHX OH
KaK-TO OTpPaHMIWI, XOTA 0 TAKAX oTrpaHMdeHHAX B 3Toi
KHUT® eme HpsIMO He TOBOPUIOCH.
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10.3. B mocaexyrnomux rraBax ME paccMOTPAM HEKOTO-
pHe Ype3BHYAAHO pacnpocTpaHeHHEE OrpaHHUYeHNA N TOKa-~
JKeM, KaK COOTBETCTRylomye (OpMH CHeHHaNTM3auN HI-
MOCTPUPYIOT CAelaHHbe BHIle NpemmoXoskeHusa. Mer yBu-
AuM, KakaM o00pasoM pasnmyHele QOpME orpanmdeHu,
CY)KABAIOMAX MHOT0o00pa3me oOBYHHIX B3EMHEIX YCIOBHH
cpefibl, NOACKA3HBAT BOSMOKHEE IHYTH CreHUalm3amny
JKABHX OPTaHUBMOB, HO3RONAIONAE MM M3BIedb IONB3Y
H3 3THX OIpaHHYeHHi.

Iloemo parowanaca cumyavus

10.4. B sroil rnape MHL paccMOTpPUM UpesBEYafiHo BasK-
HBH B pealbHO /KU3HA clydall, KOoI{a BO3MYIIEHUA BTOPO-
ro Tuna (Gomee pefkme, cMm. § 9.14) mHOTHA WOBTOpANOTCH B
Korja pearmusa, ecid 0HA afanTHBHA B OEpBHA pa3, 6Gymer
afanTABHON TaKKe H HpK BTOPOM, TpeTheM U HoCAeLyIOmux
IOABJIEHAAX Tolo Ke BO3MYIMEHHA.

Mu #He gomKEE CUETATH caMo cololf pasyMeommMcs,
4TO Oof{HA W Ta jKe peakmua OyneT afauTHBHON IpH BcexX
OOABIEGHAAX  OUHAKOBOTO BO3BMYIIEHWs, TaK KaK ecTh
cIyuyadm, B KOTODHX IOAXORAMMA OTBeT Ha BO3Mymenve
3aBHCUT OT TOr0, CKOJBKO Pa3 OHO MOABJIAJIOCH paHbIie.
OueHb APKHA mpHMep AaeT Kpbica B cpefe (ecTecTReHHOI,
cornacao § 3.1), B KoTopoil ABe HOYA TOAPAR B OFXHOM X
TOM jKe MeCTe HOABJIAETCHA WA, a HAa TPEThi0 HOIb —
cMepTelIbHAA CMech TOH jKe MMM ¢ AXOM (METOf «IpexBa-
puTenbuol npuMankmy). [logobHEIM cpefaM Hpucyma BHYT-
peHHAA clokHocTh. [lonmmas ajauranmus sfeck (OpHE che-
JAHHEIX HAMH OpefuoloKeHnuAX) TpebyeT TaKod Hocie-
HOBATEIBHOCTE PeAKIHIl: «CheJaTh — CheJaTh — Bo3Jep-
FKABATBCA». ITa MOCIENO0BATENBHOCTD CHOMKHEe, IeM Lpoc-
Tafg peaKnusA ToeNaHWsA NHNIA WJIH BO3[Ep:KaHAS 0T Hee,
TAK KAK TpH KOMIIOHEHTa OUKHE HaXOMUThCH B oIpe-
NeTeHHOM OTHONIEHMHM M COCTABJATH €NUHOe Leloe.

B sToit r1aBe MBI paccMOTpUM MHOH cIydait — ciydail
9acroro TOBTOpEHWS, NpH KOTOPOM AfeKBaTHAf peaKiuA
Ha BOBMYyIIeHWe 3aBHCHT OT ero IPHpPOAH, a HE OT TOro,
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KaKOe MecTo OHO 3aHAMMAeT B MOCHeN0BATEIHHOCTH BO3MY-
MeHni,

Jlo cux mop Mu mokaswBaid (HampHAMep, Ha rpadurax
Bcell 1. 8) feiicTBme Takoil ynbTpacTaGUIBHON CHCTEME
(mpepcraBienHoii, ckameM, roMeocTaToM), B KOTOpoil ma-
paMeTpH WM3MeHAITCA TAK, YTO Hocledyomas BeJrmumaa
HpPOCTO OTINYaeTcA OT HpefHAyIuX; Tenepb Ml PaccMoOT-
pEM caydail, KoTfa mapaMerp NOCTeZOBaTelbHO HPWHER
MaeT pApx 3HaYeHMH, HampUMep

pppPPPPPPP,...,

B KOTOpPOM BCTPEYAXTCSH HeperyIfapHHe NOBTOPEHHA W
Korja peaknms, CKakeM Ha P2, 6yayud aganTuBuOl mpn
NepBOM HOsABIeHMH P32, ocTaeTcsA ajanTHBHON M IpH HoC-
JefyIOMAX IOABJEHNAX  TOW ’Ke BeJIHIUHH.

B TaroM cayuae ecTh BO3MOKHOCTH H3BIeY4b MOIb3Y
U3 TOTO, 9TO IPY MOCHEAYIOMHX TOABIEHUAX BeJWINHEL P,
HA Hee MOMKHO pearupoBaTh ¢pasy e, He HYKAAACH BO
BTOpoil cepmd upo6 U omACOK.

Idror cayuail ocobeHHo BaxeH moromy (§ 8.10), dTo on
BKIOYaeT YACTHHIA clIy4ail, B KOTOpOM M3MeHEHWS Belu-
9MHK P CoOTBETCTBYIOT mepeXojiaM OT OAHOI cpefsl K ApY-
roft. IIpeqmomokumM, HaDpuMep, YTo «AUKasg» KpHCA ajam-
THpYeTcA cHavala K ycnoBmAM KoHoomHm (P:), 3aTeM K
yCIoBHAM HAXOMAIErocsa Mobamsocra ambapa (P,) m 1. A.
Iprcnoco6usmuch K Komomne, a sateM K amMbapy, oHa,
04eBUHO, WMeda ORl 0oNbIe MAHCOB HAa BEIKHBAHEeE,
eclIH 6K, BepHYBIIMCH B KOHIOMHIO, MOIJIa Cpa3y ke BHOBb
HIpOABUTH Te afanTallMd, KOTOpEe ¥ Hee TaM BHpaboTalInCh
padbme. OprauusM, oOnanaomuii Takoit cHoCoGHOCTEIO,
MOMEeT HAKanAugamb afaTTAIWH.

10.5. YrTo0u BHIACHUTh HeoOXoAuMEIe I 9Toro YCIo-
BHA, DOCMOTPHEM, YTO IpPOHCXOXUT B roMmeocrare. HeGoxn-
moe pasMHNUIeHYe NI XeACTBUTeNbHO NPOBefeHHBIA OMKIT
GHICTPO MOKAMKEeT, UTO AAHHAA MOfeldb MOJHOCTHIO JUIIeHA
TAKOH clocoOHOCTH K Hakomienwio. Hampumep, obpaTHoe
neperdovdenne R (cMm. Pur. 36) BoccTaHARIMBAET BHEMHME
YyCIOoBHA, K KOTODEIM ToMeocTaT y;kKe ORI aflauTHpPOBaH
paabme (D,); ofHaKo mocle CoORTHii, IoCTeOBABIINX
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3a NepBHIM uepeKiliodenmeM (Ri), nmpexdas apmanranas
(D,) OmIa WOMHOCTHIO yTpadeHA, M I'OMEOCTAT peardpyer
Ha CUTYAalMIo, BOSHAKMYIO nocne Ra, TaKk, Kak eciim GH oHA
cosfajach BIepBHe.

Boobme, ecnu mepen ToMeocTaTOM MOCTaBieHa Ipobiie-
Ma A, 3ateMm npoGuema B, a moTom cHOBa 4, TO Bo BTOpOil
pa3 oH MOAXOAAT K peiieHuio TpoOineMH A rak, kak Gyaro
HMKOIJ[a paHblle He BCTpedal ee; Ipouece ajanranuu k B
TMOMHOCTI0 YHUYTOKMI  UPeMmEecTBYIOMY0 afalTamnyio
& A. (Ilcuxomor crasax 6b1, 9TO peTpPOrpajHuoe TOPMosKeHAE
610 momuniM — oM. § 16.12.)

JdroT cmocol amanmranyuy K mpobieme A IpH ee BTopoM
TOABNEHUN Helb3sl YIYIMUTh, ecAd Cpeaa He COMepyKAT
HUKAKMX yKasauuit HA To, YTO BTopadA peaxuusa Ha A mod-
’KHA OBITH TaKol ke, KaK v JlepBan. [loBeneane roMeocrara
B BTOM CJIy4ae MoiHO OBUIO OBl ONMCATh KaK UOBefeHUe
CHCTeMH, KOTOpas «He JeJaerT BEIBOJAOBY H (HOOMXOAHT K
HKaKo# HOBOH CUTyanmuuy TaK, KAK OHA TOTO 3aCHAYKUBAET),
B Mumpe, 0cHOBaHHOM HA MeTOe IpefBapPUTeNbHOMH TpUMaH-
KH, romeocraT 0wy Ov ddpdexrunuee mosra Kpwicu! Ho
Torja, KoTfa cpefie OelicmeumesbHo CBOMCTRBEHHH OrpaHM-
YeHHs, MPEANON0KeHHEEe B 3TO! ri1aBe, TOMEOCTAT HECIOo-
¢obeH mcmoab3oBaTh ux. Hak BUNOM3MEeHUTE ero, 9To0H OH
npuobpea 3Ty CIOCOOHOCTH?

10.6. ¥V romeocraTa, B CymHOCTH, ecTh HeGonbmoil pe-
CYpC [J1A TPUCHOCOOIeHNA K IOBTOPHHM CHTyauuaM, HO
TpaKkTH9ecKad ToJib3a ero Hepexanka. Vs § 8.10 mux smpgeny,
4To KOHEYHOe [MoJe ToMeocTara ¢TaGWiIbHO BO BCEX CHTya-
quAX, Tak YTO MepeXof 0T OAHOH cMTyamuu K Apyroit He
TpefyeT HOBHX Mpol.

10.7. 9ror MeToN, OXHAKO, He MO)KeT OBITh IMPOKO MC-
M0JNb30BAH AJIA aMATTAMN B PealbHo JKUSHN Mo ABYM IpH-
ygpaM. Bo-nepBeIX, Korga 4MUCIO MapaMeTpoB CTAHOBATCA
CKONBKO-BNOY/Ab 3HAUUTEIBHEIM, BPEMSA, HeobXouMoe 1Is
OTHICKANNs TMOAXONAmEro Habopa B3HAYCHUH CTYMEeHdYaTHX
¢yHKuuit, BospacraeT cBepX BCAKON HPAKTHYeCKU NpHeM-
asemoit Mepul (06 aToM Mu GymeM monpobmee roBOpUTH B
ra. 11). Bo-Bropeix, agamraius, faske eCal oHA NOCTHI-
RyTa, Oymer nafie;<noif JMImb MPU ONpe/leeHHOM OrpaHu-
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YeHHOM HaGope 3HadeHMil MapaMeTpoB, T. €. 70 TeX MOp,
TIOKa He HoABHWTCA HOBoe 3Hadenne. CTOMT eMy MOABHTHCH,
KaK BCe CHOBAa MAET B NEPEIUIABKY» W IpucHocobienue K
HOBOMY Halopy sHaveHW# (upeHUI HaGop mIOC OXHO
HOBOEe 3HAYEHWe) MoMKHO HAYMHATHCA CHAYAdZa. IloBce-
AHeBHEE HAOGI0OfeHAA, PA3YMEETCHA, HOKABKIBAIOT, 9T0 KarK-
Aad HoBaA ajaNTandA He YHAITOKAET BCeX IPeHAX;
oUeBHAIHO, METOJ, onEcannbi B § 8.10, npakTudecku nourn
OecroJie3ed.

Axrymyaamop adanmavuii

10.8. [{ns Toro 4To6H BRACHNTE, TG 37iech HeoGXoguMo,
TIpaMeM 32 HeYTO HEeCOMHEeHHOoe CHOCOOHOCTh OpPTaHM3MOB
BHpa0aTEBaTh HOBHE afanTanuy 0e3 HAPYMEHHA CTapHX
M MOCMOTpUM, KaKde BUAOWM3MEHEHWA Ml JOKHE OyneM
TOrIa BHEeCTH B (OpMYJIHpPOBKY, namnyio B § 7.5. Uraxk,
TPEN0I0KEM, YT0 OpPraHN3M aJANTAPORAICA K BeJUIHHE
P,, sartem (myreM mpo6 m ommbok, Kak omucaHo B § 7.23)
k P,, a xorga BeinumHa P, M0ABMJIACH CHOBA, OH O0KA3aJIcA
ananTnponaHHHM K Hell cpasy ace, 6es _RambHefmux upos.
K karoMy 3arII09eHIIO MO/KeM MBI IpHHETH HA OCHOBE HTOTO
TpeIoNO/KeHUA?

(CooBpasienns, mpusefmye K BHBOJIAM, CAETAHHEM B
§ 7.8, npuMennMH 31ech 6e3 N3MeHeHUT, TAK UTO MEL MOKEM
CUNTaTh HECOMHEHHBIM, UTO aflalTalif K KamgoHl oTmelb-
HOl Bejnunue P mpomcXofur ¢ noMomibio BTopoil o0paTHoi
CBf3M, UpHYEM CYIECTBCHHLE TiepeMeHHLE YIpaBiIAT
CTyNeHYATHMA (QYHKIMAMA TaK, KaK OHJIO NOKasaHo B
§ 7.7. Heo6xonuMoe Buion3MeHEeHAe MOKHO HAWTH, Helloc-
pencTBeHHO IPUMEHAR MeToj, onucasHHi B §4.12, m nald-
ajofas, BefleT K H3MeHeHNe ORHOM epeMennoii K m3Mene-
HIIO JpYyToi.)

Jlas Toro 4roGEl MOKHO OHUIO HpocIeguTh BCIO apIy-
MeHTAaHi0, BREJIEAUM [[Be HOAIPYUNL CTYNeHYATHX (YHK-
muit KoMiutexca S, BauAnomux Ha R (dur. 25):

S, —Te crynendaThe QyHKIMN, M3MeHEHNE BeJTUIUHE
KoTOpHX mpu P=P Bu3Balzo OH yTpaTy ajan-
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Tarue K P, (T. e. Te, KOTophe JelCTBYWOT Ha
R, xorpa P wumeer Beauduny P,);
S, — Te crymeHuaThe ¢QyHKOUOM, KOTOphe HeoO-
pPaTHMO M3MEHMJIM CBOX BeJUYHHY ToCke Ipol,
OpuBefmuX K ajanTal¥Md B oTHOomeHuMH P,.

W3 aroro mpesxje Beero ciaegyet, 9To S, u S, He umewm
obwux uaenos. 6o ecau Oul Taxoit o0muil 9ieH CymecTBo-
Baj, TO OH (KaK WIeH IpYNNH §,) U3MeHWI OH BeldIuHy
IpHU BTOPOM HOABJNEHAU P, U TeM CaMHEIM (KaK WiIeB IPyIIhl
S,) peaxuuip Ha P, mpu BTOpHYHOM HofiBIeHUM P, 4TO
npoTusopednt rumorese. CiefoBaTeNbHo, JIA COXpaHEHNA
afanmranuu K P, mocie ajantanud K P, cTynmendaThie Me-
XaHU3MH TOJKHEI pacmanaTbesi Ha  omdetbHble KAOCCH.

(To, 9To cTymeHYaThHie MEXAHUSMH NOGKHE AeJIUTHCS
Ha KIACCH, ¢TaHeT Gollee MOHATHRIM, eCIW MBI IIPEACTABUM
cebe, 9TO CTyIeHTIATHE MEXAHUIMHE BCAKOR yIbTpacTabuan-
HOM cUCTeMH Hecym UHGOPMAayui0 O npeduiecmeosasuiem
nosedenUU CYUJECMEEHHILE NePeMEHKbHZ. LI TOro 9YToOH
OpH BTOpoM HosABIeHMU P, mosefenvie OBIo ¢ camozo
Hayaao afalTUBHRIM, HYKHA umdopMamusa o ToMm, Kak cy-
IeCTBEeHHEe IepeMeHHble BeJdu ce0s B mpomuioM (TAK KAk,
COTJIACHO TuNoTe3e, CaMU OHYM He JOLKHBEL JaBaTh dToH
unopManun). 3HaguT, rie-To B cucTeMe 3TA MO pMAanyisg
J0JKHA XpaHUTHCA M 3aTACH ee He JLOJKHE OBITH 0CTYIHE
Aas BosuelicTBus P,, uHave mocienywmue co0nTHA IO-
BIUAIT Ha HUX ¥ vHOpManya OyjeT mepemucaHa 3aHOBO.
TaxkuM o6pasoM, MOIKHE CYI[eCTBOBATH OT/IbHEE MeECTa
ee xpaHeHus JIA P, u P,, a TaksKke Opucmocolienue I8
¥UX paspeJbHOT0 MCIONB30BaHMA.) ‘

PacemorpuM Temepb Kamad, HAYIIMA 0T CymeCTBEHHHX
HmepeMeHHHX. B cocroamunm P, xaHal., Befymuil oT HAX.K
CTymeHYaTHIM MeXaHmamMaM J§,, OBLI, 0YeBHJHO, OTKpHT,
TAK KaK V3MEHeHWS CYImeCTBeHHHIX IIepeMEHHHX (BHYTpU
Wi BHe QUBMONOTHYECKUX UpejeloB) MOBJIUAIL HA TO,
9TO MpPOUCXOMII0 B S, (B X0o/le 0OBIYHEIX HPOIECCOoB ajiam-
Tanuu). BMecTe ¢ TeM KaHAl 0T CYI[eCTBEHHEIX IepeMeH-
HWX K CTyIeHYaTHIM MeXaHWaMaM B S, OBUI, oueBHJIHO, B
9TO BDEMs 3aKpHIT, TAK Kak 32 M3MCHEHUAMM MepBEIX M
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HOCHe[0BaNI0 HUkakUxr waMeHeHUi BTophix. Taxum obpa-
30M, KaHAJ OT CYILeCTBEHHHNX NEpeMEeHHHX K CTYIeHTaThIM
mexanuaMaM § JOKEH JeluThcs HA YacTd, ¢ TeM YToOH
OfHY MOIJIM IepefaBaTh, a Apyride He HepefaBaTh WHEGHOP-
Manuio; KaKue U3 aTUX dYacrell 6ynyT mepenaBaThs maGOD-
Manyio, AOJKHO 3aBHCETh, II0 KpaiHeil Mepe 9acTUIHO,
oT cocroanua P, usMenalomeroca mpu INepexoje or P,
k P, m obpaTHO.

PacemorpuM, HakoHel, KaHAXH oT S, u S, K pearupy-
fomeit wactu R. KHorma P, mosBisgeTca Bo BTopo#l pas,
kanalx or S, K R, oYeBujHO, 3aKpHT, TAK K&K, HeCMOTpA
Ha U3MeHeHUe mapamerpos B S, (Ho u mocae P,), HUKaKOro
U3MeHEHUs B MoBefenuu I He mpoMCXOuT (COrAAacHO T'HU-
noteze). Bmecte ¢ Tem Kamad or S, K IR, 09eBHAHO, OTKPHIT,
n60 ¥MEHHO BelIWIUHE! S, OUpefeNsA0T IoBefeHUe IpU
P, — ero apantusnyio ¢opMy, KoTOpas B JAHHHIA MOMEHT
peanu3yerca. .

10.9. Hoaeenem uroru. Ilycrs HaM gaHo, 4TO OpraHu3m
aganTupoBadca K P, myreM mpo6 u ommGoK, 3aTeM TaKHM
#e ofpasom agamruposanca Kk P,, a xorga ycmosus P,
HOABMJINCH BTOPUYHO, OGHADPYKUI aflanTaliio cpasy iKe,
6es manbHeRmux npol. I3 aT0r0 MEI MoiKeM 3aKIIOYUTB,
970 CTymeHdYaThie MeXamu3Mbl OO4%CHbl JNeNATHCA HA OT-
NeTbHEE KIACCH, He MMEIOIYe 00IUX LIeHoB, YT0 peaKIun
Ha P1mHA Pi KomKas OHTH 00YCTOBIEHE IBYMSA PASHEIMEI
KIaccaMy CTyNMeHYaTHX MeXaHusMOB ¥ YTO HoABJIeHME
Opo6eMsl (T. e. KaKoii-To BeauunuLl P) [oMKHO OIpe/easiTh
RJIacC CTyMeHYaTHIX MEeXaHU3MOB, KOTODHI HPUBOJIUTCS B
QyHKNUONATIBAYI0 CBA3B, TOIY]Ja KAK OCTAJBHEE KIACCH
ocTaoTcA (PYHKIUOHATBHO WM30JIYPOBAHHHMY,

Taxum o6pasoM, eclld B3ATH 32 0CHOBY CxeMy, m3obpa-
JKeHHYI0 Ha Qur. 25, To ee HYKHO BULOM3MEHUTH TaK, ITOOH
CTymeHYaThHie MEXaHWsMH OHNU pas3fuThl Ha TCPYHOH;
KpoMe TOro, MOJMKeH CYIIecTBOBATh KaKoOM-TO «CTpeiod-
HEI» MeXaHUBM, oNpeflefAwllnii, KAaKad ¥3 Ipyno Oymer
BKIIO9eHa B nelb o0paTHoit cBA3M, HmpudeM 3TOT CTpe-
JOUHKI MeXaHW3M [OJIXKeH yHpaBiATbcaA (0OHYHO depes
R, mocKosbKy TaKoBa CTpYKTypa OpraHum3Ma) BeJqudu-
noit P.
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Ha ¢ur. 44 mpencrasieHa COOTBeTCTBYIOLIAA CXeMa
HeIlOCpeJCTBeHHRX Bo3jelicTBuii, HO ee JyIme BCero
paccMaTpmMBaTh IPOCTO KaK MHEMOHUYECKYID cXeMy (JyHK-
IUOHAJNbHKX CBA3ell, YToON OHA He IOACKA3NBaka uyepec-
9yp BABA3YMBO TO WJIN MHOE aHATOMHYECKoe BOILIoNi{eHHe.
Ilapamerp P MoKkeT OHTH YCTAHOBJeH HA pA3NUIHKX
Benmuunax P,, P,... CTyneH4aThe MeXaHU3MBI Pa3/eleHH
HA KIAcCH, M NOKA3aH CTPeloYHHH MexanusMm I', ympas-
IfeMHIil BeiduwHaMA P depe3 cpefy H pearHpyIOILyIo

/// Wity
. 4

| Yy
7 .

D ur. 44.

gacTh R, KoTophie ONPeReIAIoT, KAKON U3 KI4CCOB JOIKEH
HeilcTBOBaTH BO BTOPO# 00paTHOH# cBA3W, OpOoXofAmeir
9epe3 CYMIECTBEHHEIE IIepeMeHHHe.

10.10. Cxema, uzobparxennas na ¢ur. 44, u nosenenue
CTPEIOYHOro MeXaH!m3Ma MOTYT IOKA3aTECA HeCKOABKo
CIOJKHRIME, HO M5l He JOJIKIH BUJIeTH B HUX GoJbIne CILOMK-
HOCTH, 9eM 3T0 HeoOXomumo. A Heobxodumo ToIbKO TO,
9T00LI CTyIeHYATLIe MeXaHW3MEHI, OTHOCALIHecA K ioboil
pmaHBEO# npobieme P;, GHUIM OTIWUYHEI OF CTYHeHYATHX Me-
XaHU3MOB, OTHOCAINMXCA K ApyruM mpoGiaeMaM, 9To0H B



Hosmopsrowancs cumyayus 215

cllydae BAVAHYS CYNECTBEHHEIX NepeMeHHHX Ha KIacc
S, 9TOT Knace MexaHU3MOB JieitcTBoBax Ha R u IT00H Cy-
MECTEOBAJIO COOTBETCTBYE MEKY HpoGieMaMu I KiIaccamu
CTYIeHYATHX MEXaHU3MOB. JTO IloclefHee COOTBETCTBHE
He 00A3aTelIbH0 ROWKHO OHTb YHOPAMOYEHHHM MM
(PanHOHANBHLIMY; OHO BIOJiE MosKeT GHITH YCTAaHOBIEHO
ciaydaitnsiM o0pasoM (1. e. MOMKeT ompefelarhes QakTto-
paMi, KoTophle HaC ceid9ac He MHTEpeCcYIoT) — IpH OJHOM
JAIMb YCIOBUY, YTO e€Cid IpU HOABJIEHUU oUpefeleHHoR
npobaeMH P, ¢pyHxnuonaibHag melb IPUBOAUT K HEKO-
TopoMy Kaaccy S;, T0 IpH NMOBTOPHOM HofABIeHUM P,
OHA Bcerjla JoJKHA cHoBa Bectn K §;. Takas curtyamus
uMena OB MecTo B TOM Clydae, ecJnm OB CBASW OBLIM, HA-
IpuMep, SJIEKTPUICCKUMU M yCTaHABIWBANMCH IIyTeM 3a-
MBIKAHHA MX HA Aocke KomMMyraTopa. OfHAMIH yCTaHOB-
JIeHHHe, OHH o0ecmednBajy OH OpYU KasKJOM IOBTOpEHUM
P, onay u 1y xe cXeMy jst BeGopa §;, a mepexoy or P,
K Kakoi-HUOYy/b ppyroii mpobieme, ckaikem K P, BHI3E-
Basjg N3MeHEHWsA CeHCOPHLIX BXONHHX BeJUIuH ILJIH R,
OpUBOAUA OB K KAKOMY-TO M3MEHEHUWIO B pacIipejejeBnu
cBA3el, MJYymUX Yepe3 CTymeHdYaTHle MeXaHH3MBL.

Towuno Tak ke, ecau OH HepBHEE KIETKH DOCIH CIy-
qaifinuM o0pasoM (T. e. pocT ux ompefensancsa GBI MecT-
HHIME, BDPéMEHHEIMU pA3IMYUAMU B cHal:KeHuH KuUCIOpO-
[OM, B MeXaHWIeCKUX CUIAX M T. II.) A0 TeX HOp, HOKA He
OyayT PUKCHpOBAHB I'MCTONOTHYECKUe AeTaln, M ecl’ OH
OyTH HEepBHHX MMIYIbCOB 3aBWCENT¥ OT codeTaHui Ipu-
XoNAMUX pasfpaskuTeneil, To moBTopeHue P, Bcerna or-
KphiBago OBl UM OyTh K S;, a Hepexof oT P, K P U3MeHss
CEHCOpPHHE pPa3[pasKuTelu, U3MeHAN O 1 pacnpenenenne
UMOYIBCOB.

IIpocroit Mexammam, CHOCOOHBLL 00ecHedUTh «CTPeToU-
Hywo» Qymaxmuwo I, yxasan 8 § 16.13.

ITu feranu He NOJIKHHL Bajep:KuBaTh Hac. OHHU yuo-
MAHYTH JMIIb JIJA TOro, 4To0bl OKA3aTh, YTO OCHOBHEIE
TpeGoBaHUA JeTKO MOTYT OHTD Y0BIETBOPEHH U UTO CTPYK-
Typa OTBEYAIOMMX UM MeXaum3MOB MOKET BHIIJIANETH Ja-
JeKo He TAKOW WeTKoll, Kakol oma xamercs ma ¢ur. 44.
B stom cmebicie jpammEas cxema, OyaydM B HEKOTOPHX
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OTHODEHUAX NONIe3HOH, Jerko MoyKeT BBECTH B cepbe3Hoe
3abuyxnenne. Mu Bepuemcs k sToMmy Bompocy B § 16.12.

10.11. B mpepsinymux maparpadax pasimdHbie CHTya-
muu Py, Pi, P, ... GRIM NpOWSBOJBHRIME U MeXAY HUMU
He IpefmoJarajlioch HUKaKol oxpefeneHaoi cBasn. Ocobxril
caydai, AOCTATOYHO HacTHIil, 9TOOH TPENCTABIATH MHTE-
pec, MMeeT MeCTO TOIfia, KOrga OnpefeleHHHE CHTYAUuN
00BIYHO BOBHUKAIOT B OLpeXeSeHAOH IMOCAeL0BaATeNbHOCTH.
Hanpumep, Korma MaleHbKuUl pelemoX TAHeTcA Yepes
¢TOJI 32 MeYeHBEM, OH [OJKeH cHA9aja IIPOHECTH CBOI PYKY
MEMO Kpasf cTofla, He YJAapUBIMHACH o0 HEro, 3aTeM MEMO
YJamKu, He OHPOKHHYB ee, 3aTeM MUMO BapeBbs, He HCIAY-
KaB pyKaB, ¥ T. A.; 9T0 moclefoBaTelbHHN pAx felicTBuii,
KajKfoe W3 KOTOpHX Tpelyer u3BecTHOM agamranuu. 3Ha-
YUTeNbHAA 94CTh JKU3HU COCTOMT MMEHHO M3 TAKHUX IOCJe-
AOBaTeIBHOCTE.

Cucrema, npefctaBlennas na ¢ur. 44, JerKo MoxeT
OCYIIEecTBJIATh TaKue pPAMK JelcTBUA, Kagoe U3 KOTOPHX
mpHucnoco6IeHo MJIA pemeHUs cBOeil cobcTBeHHON HeGOMb-
moit sajjaum. Curyanmusa ¢ pBWEeHHEeM PYKH OKOIO Kpas
CTOJIa ¥ C ONACHOCTHIO YJAPUTHCH O HEro — 370, CKajKeM,
P,. llpucnocobimenne K Hell MoKeT CoBepmATHCSA OOEITHEIM
nyTeM, ¢ IOMONIbI0 OCHOBHOTO MeTojia YabTpacTalHiIbHOI
cucTeMrl. JIBMiKeHWe pyKaBa Haj| OTKDHITHIM BapeHbeM —
9TO Apyrad curyanmusa, Pi; K Helt ToKe MoMeT MpoH30iiTH
amamtanua. llpy sToM usMeHenusa, Heo6XomuMile A
apanranu® K P, B mHameii HoBoH cucTeMe He BHIBOBYT
moTepio ajamranuu K Pi.

BosmokBoCTh mpucnocobieHnusa Ko Beell cuTyanuu B
LeoM IIyTeM TAaKUX MOCHeT0BATENBPHEX YacTHHX aJiali-
raguil (k P1, K Ps u 1. 1.) 3aBuCHT om cpedsl: TOTBKO OI-
pefieIeHENE TUIOH cpel RONYCKAIOT Mogo0HYI0 pa3buBKY
Ha gactu. Eciu Takue TUOH 9acTo BCTPEYAalOTCA B IKU3HU
opraHusMa, TO JaHHHE Bnj Oyaer WMeTh HPEEMYHIECTBO
B 9BOJIONYH, €CIU oH CIPpYKTypHO Ipeobpasyercd Tax,
9T0 KasKpad o0co0b IOJAYYuT HACHE[CTBEeHHbIH MeXaHmsM,
CXOMHEIl ¢ TpefcTaBiIeHHHM Ha $ur. 44,

10.12, YToGn passuTh 9Ty MHICIB, MBI MOJKEM PACCMOT-
peTh ciayuaii, KoTHa OpranusM KUBeT B ¢pefe, cocToAmeil
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%3 MEOTUX DPABIHYHHX B CEHCOPHOM OTHOIMEHUY CUTYaIui,
mpudeM TpefoBaHUAM Kaiiofl M3 HUX OTBEYAET OfHA M3
JABYX peaKuuil (ckameM, IojKupanue Hi¥ §ercrsBo); ToOrna
U3HeHHAs OpobieMa opraHH3Ma COCTOMT B TOM, 9TOOM
IJIA KayKRod W3 MHOTOIMCIeHHHX CUTYauuil BHOpaTh ofay
H3 3THX ABYX peakmuii. llpu Taxoit cpeme pearmpyroman
gacth R (ma ¢nr. 25 uinn 44) moraa 6w mMeTh 09eHb Majkle
pPa3MepH, TaK KaK 31ech J0CTATOYCH MEXAHU3M, CIOCOOHEIH
OCYIIECTBIATH TOIbKO [8a peduerca. Opmaxo samac
CTYIEeHYATHIX MeXaHW3MoOB AoJuKeH OHTH oOmupHEM, a
cTpelodnblii Mexanusm I', OHTH MO’KeT, 0YeHb CIOIKHEIM;
3Iech JIOMIKHO ORITH CTONBKO 3amuceil undopManun, cKoib-
KO MMeeTCs CeHCOPHBIX cuTyaruii. Kaaa samuceh mosxua
XPaHATHCSH B ONPC/ENEHHOM MecTe, 8 CTPeaoTbil MexaHusM
JAoiKeH ofecmeYuTh HajJuIie QYHKIMONAJLHOW Iemu,

Beflymeil 0T KaKAoH CHTyanuy K MeCTy XpaHeHHA COOTBeT-
cTByIomeit 3amucu. I109TOMY MOIKHO 0/KUAATh, 9T0 B IOK00-
HOM Mupe OpraHédaM GymeT MMeTh MO3T ¢ MHEIM COOTHODIE-
HYIeM 9JacTeil, He)KeIu MO3T OPraHU3Ma, JKUBYIIEI0 B TaKUX
YCIOBHAX, B KaKme OB IOCTaBJIeH roMeOCTAT.

Buonory, BeposTtno, He cinmuroM TpyaHo Obio 6H Hal-
TH BUJ, JKUBymu#l B Takoi cpeme. McciemoBanue HepBHOR
CHCTeMH B 3TOM cJydYae, BO3MOKHO, MO3BoJIUIA0 OH ycTa-
HOBUTH BecbMa BajKHEle COOTBETCTBUA,

10.13. Mosxno0 BO3pasuTh, 9T0 YYHKIMOHATLHAST CXeMa,
paccMoTpenHas B 3Tofl TIiaBe, GIMIIKOM HeoHpejieleHHa
s TOoTO, 9T00H NMOMOYb UCCIe0BaTelN0, KOTOPHH X04eT
HafiTH COOTBETCTBYIOIMMII MeXaHW3M, HAIpUMep, B TOJIOB-
HOM Mosry YexoBexa. Ha aTo ciefyer orseTuts, 9T0 TaKas
HeollpefeJIeHHOCTh BIQJHe olpaBfaHHa, u6o p;annmn HAM
$aKT — cmoco6HOCTh K HAKOIVIEHMIO afalTamuil — Ho3-
BOJAeT BHAENUTh JUMb YPe3BRYANHO OOLMMpHHIA Kiace
MeXaHu3MOB, 4 I03TOMY BO3MOIKHO OTPOMHOE pasHoobpa-
31e pealbHHX MAIIMH, CIOCOOHHX K HAKOIWIEHWIO ayalTa-
nuit. Ho eciin Bce oHM ¢IIOCOGHE K 3TOMY, To Jioboii anajius
OBUI OBl IBHO HEeBepHHIM, eciau GH OH 6e3 JOmOIHUTEIbH KX
O0aHHur YKA3BBAaJI HA KAKYyIO-TO ONHY MAIIUHY.

Hax morasalu mamd paccysKeHHs, M JOJIKHH pac-
cTaTheA C HAWBHHM y(eskjenneM, 9To meobndaiiHre BHEIN-
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HUe NPOABJIEHYA afalTalliyl CBA3AHK ¢ KAKUM-TO YHUKAIb-
HEIM MO3TOBBIM MeXaHM3MOM WM YTO OHU IO3BOJAIOT Hal-
TH eJUHCTBEHHO BO3MoKHoe o0bACHeEMe ocoGeHHOCTel
JKUBOT0 Mo3ra. Muorme m3 sTHX oco0eHHoOCTell Henb3s
O(HO3HAYHO C¢BA3aTh C TpoleccaMu afadTamuu: TaKue
Ipomecchl COBepImATCSd U B cuCTeMaX, JHUIMEHHBIX 3TUX
Heiipodusuonorudeckux ocofenHocTeit, B cucTeMaX, Bech-
Ma OTJIHYHHX OT JKUBOrO M03ra, HapuMep B COBPEMEHHHX
BHYUCINTEIBHEX MamuHaX. ToJbKO HOBHeE JAasHHeE, BEI-
XOofAne 338 IpefieIi MCXOTHKX IIOJ0KeHUi 9To# IIaBHI,
MOT'yT moMo4Yb HaM B JaJbHeHmIeM YCTAHOBJIEHUHM COOTBeT-
CTBUIA.
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CHCTEMA ¢ IOJHOH B3AUMOCBA3LIO
9/JEMEHTOB

11.1. I'oMeocTaT, KOHEUHO, BOMHOTMX OTHOMIEHUAX pes-
KO OTIMYaeTcA 0T FOJOBHOTO M0O3Ta; O(HO W3 CAMEX 0YeBUJI-
HHEX Pa3JiMIdil COCTOUT B TOM, YTO eCIU Mo3T EMeeT OTPOMHOe
9HCI0 COCTABHEIX YACTeil, To B TOMEOCTaTe UX, IO CYIHECTBY,
Bcero 4eTHpe. JTO pas3iWdyue He 03HAYAET, YTO TEOPUA YIb-
TpacTabUIbHOH CHCTeMH COBEpPIIEHHO HeNpUMeHHMa K
rOJIOBHOMY MO3ry, TaK KaK MHOroe B 9TOH Teopud BepHO
He3aBUCUMO OT YHcjaa dJacTeil, KoTopoe 3Hech IPOCTO
Ge3pasamdano. TeM He MeHee ecTh ONACHOCTh, 9YTO MH,
TOTPAaTUB TAK MHOTO BpDEMeHUW HAa W3ydeHWEe CHUCTEMH N3
deTHIpex dacreil, ycsouM cebe Hexmit KoMIUIeKC 00pasoB
WM KOMILIeKC pa0oumx [uIOTe3, KOTODHHE oKameTcsa €O-
BepImeHHO HEeCcOpa3MepHLIM, eCIi pPACCMATPHBATh ero Kak
MACTPYMeHT [JIA MBICIAEHHOT0 IMOAXofa K W3YdeHUI0 pe-
anbHoro Mmoara. [losToMy HaM HYKHO cIeIMaJIBHO pac-
CMOTpeTh 0COoBeHHOCTH YIABTpacTaGUIbHON CHCTEME!, COC-
Tofmed U3 oYeHb GoAbIDOro YHcJia JacTed. ME yBumuM,
9710 OfilHA TPYAHOCTH CTAHOBUTCH 3JleCh JOMEUHUDpYIoLIeii;
o Hell MH ¥ GygeM rosopuThb Bo BCell ocTaJbHON YacTH
KHNATH, TAaK KaX 9T0 IJiaBHas npolieMa, ¢ KOTOpo# cBA3aHa
ananramusa 6oJbIUX CUCTEM.

Bpens, Heobxrodumnoe 0as adanmaiuu

11.2, TIpepcrasum cebe, 9TO rOMEOCTAT COCTOAN O M3
THCAYH O0J0KOB., IT0 THCIO 0YeHb MAajJo B CPaBHEHUH C
9UCIoM 5JIeMEHTOB I'OJIOBHOTO MO3Ta, HO [AJIfA Hamed mexu
oHo moctaTouno. Taxaa cucrema Gyser MMeTh THCATY peiie
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(F ma ¢ur. 35); mpejfmonoxuM, 9To Bce OHM, KpoMe CTa,
3aKOPOYEHH, TAK UTO B CHCTEMe 0CTaeTCA TOJIBKO CTO CYIie-
CTBEHHHIX IIepeMeHHBIX. BosMoKHO, IT0 BTO UHCIO0 TOTO JKe
mopAfKa, 9T0 W YUCIO CYMIECTBEHHKX IepeMeHHHIX B IKU-
BOM opraHusMe.

TlockonbKy 5TH HepeMeHHHIE KUBHEHHO Ba)KHHI, ajal-
Tagus FOJKHA 03HAYaTh, 9T0 6Ce OHH YIepKUBAlOTCA B
Hagaexamux mpepenax. llompob6yem cpexats rpyOGmil
OpejBapuTeJbHEE pacdeT. Uro6s eme OoJbime ympoc-
TUTH [€J0, OPEAION0oMKUM, ITO IIPH U3MEHEHUU CTYmeHYa-
THX QYHKIU Ka’Knas CyNOiecTBeHHAs [epeMeHHAsl HMMeeT
OMMHAKOBHE MAHCH BOWNTH B CBOM Ipefeis U BHIATH u3
HUX ¥ 9TO BTH IMAHCH JJIA PasHKX IepeMeHHHX He3aBH-
cumial. (CormacHo Hamei#l OCHOBHOW CTpaTerny, HYMKHO
pPaccMOTpeTh CcIydall WX Hes3aBUCHMOCTH, TAaK KAK 9TO
HeHTpajbHHI chayZaii.) 3apgaguMm cebe BOIpPOC: CKOAbKO
npo6 B cpenHeM moTpefyeTcs A afadTar(uu?

Jna xaskgoil nepeMeHHO#t BepOATHOCTH OCTATHCA B
ceoux npenenax pasua 1/2. pu xasmoit mpobe BepoAT-
HOCTHb TOro, 910 Bee 100 nmepeMenHHX He BHIIYT U3 Opejie-
JIOB, COCTABUT (1/2)“"’, W TO3TOMY cpejiHee WHCIO Hpod
RoKHO ORTH paBHo 2'°° (eM. § 22.7). Cxoabko aTo 3aiimer
BpeMenu, cxkaskeM, mpu 1 mpoGe B cexyupy? OTBeT: OKOJO
10** ner — BpeMs HeBOOGPAZMMO OTPOMHOE IO CPABHEHMIO C
mo6HM  acTpoHoMudeckuM mepuopom! I[Ipaxrudecku sTo
Bce pPaBHO 9TO HUKOIJA, M MEL, TAKAM 06pasoM, HOJOILIN
K Hameil riaBHo#l mpoGieMe: MO3r, XOTA OH M COCTOUT ¥3
MHOKeCTBa 9acTeli, Oelicmsumesbro ajjalTHDPYeTCS B CpaB-
HUTEIBHO KOpOTKOe BpeMs, a TOoMeocTaT, CojeprKamiuil
1000 6moxoB, 7. e. HeWsMepuMo MeHbmiee 9UCJIO vacCTeil,
Ha 3To He cmocoben. B weMm e feno?

Bpsap au Bo3MoKHO, 9T0 MOBT He MCIOIB3YeT OCHOBHOTO
OpPUHIUNA YJIBTPAcTaGUIBHOCTH, TaK KaK apryMeHTH,
mpuBesennsie B § 7.8, mokasuBalT, 49T0 41064 cucTeMa,
9acTH KOTOPOil MOJYMHEHE OORYHKM 3aKOHAM IpUYHWHEl U
CIeACTBMsA, JO0JKHA HMCIONb30BAaTh STOT MeTol. TodYHO
TaX ke HeT OCHOBAHUH IpefHo0JaraTh, YTO ONUCAHNE THCIA
HeobOxomumux mpolb ¢yuxnueir 2V, rge N — gucio cyme-
CTBEHHKIX HEePEeMEHHHX, COBepIIeHHO omubo9Ho, XOTA OHO
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H HEeCKOJbKO -HETOYHO: JApPYTHe CHOCOOH paccysKmeHus
(cM. HU3Ke) IPUBOMAT K BelWYWHe TOT( jKe HOPAAKA, ABHO
CAMMKOM O00Nbmoi, YTOOH ee MOMHO OHIO COBMECTHTH
¢ U3BeCcTHRIMY (akramMm. EjBa Jum MO’KHO COMHEBATbCA B
TOM, 9T0 roMeocTaT, cocToamuit u3 1000 6xoxoB, mmo mexn-
JEeHHOCTH CBoell AafalTalud COBEPHIEHHO HecpaBHUM ¢
M03roM MJIEeKOomUTajollero. B WeM e Torja 5Ta cucTeMa
CYIIECTBEHHO HecXogHa ¢ CHCTeMO#, cocToAmell u3 Mo3ra
I oKpy:Kawmeil cpejnt?

11.3. B npepguaymem naparpade Mbl, B CymHOCTH, Hr-
HOpPHUPOBAJIM AUHAMAYECKYI0 IPHPORY MO3TA M CpefH, TAK
KaK pacder GBI 0CHOBAH HA IPAMON CBASH MEIY CTYNEH-
YaTHIMI MEXAHW3MAMM ¥ CYIIECTBeHHHMH MepeMeHHEMU,
a,To, 9TO0 CoefWHAET UX, He YIATHEBANOCH. Temeph 3agamum
cebe TOT Ke BOHpOC, UTHOPHPYA CYMIECTBEHHHE IIepeMeH-
HEle, HO YYATHBAas JUHAMUYECKHe CMCTeMHl CpPefsl M pea-
rupyomeit gacru (cM. ¢gur. 22). PaccMoTpuM mBa THUIOBHIX
cuydan (cormacmo § 2.17).

B mepsoM ciygae cuctema, mogo6HO TOMeoCTaTy, MMe-
eT TOIBKO OJHO COCTOAHEE pPAaBHOBeCHH, KOTOpPOE MOKeT
OHITH yCTOMYMBHIM HMIM HeyCTOMYMBHM. B aToM caydae
HecTabuiabHHe (HeycToMY¥BHE) modA [JIA opraHusMa Oec-
TOJIE3HEl, TAK KAK OHU He COXPAHAIOTCH; JUIMb CTAOUNbHEe
(ycToi9uBHe) MOIA MOIYT H0JToe BpeMd HPUHOCHTH IOIb-
3y, TaK KaK TOABKO OH® COXpaHAIOTCA. Temephb mocTaBUM
Taxoi Bompoc: ecau 6K romeoctaT cocTosx us 1000 G6ioxos,
CKONBKO HoTpeGoBaxoch Gn mpo6 AiA HAXOKAEHHA Cma-
6uavnozo mona? XoTA OTBET eme He HM3BeCTEeH, TaK KAk
MaTemaTHdeckue MNpoONeME He pemeHs, ecThb [aHHble
(§ 20.10), yxassiBaromyue Ha TO, 9T0 B HEKOTOPHX THIHIHEIX
cAydaax DoayIuTcs guciao mopsapka 2&, rme N — guciao
nepemennnx. [lo-BupuMomMy, HeT COMHEHHIT B TOM, 9TO ecIH
6u romeocrar cocrosan u3 1000 GioxoB, To mpaKTHIECKH
KajKpoe moJdie ObjIo OK HeCTAOMJIBHHM M IDAHCH HA HOAB-
JEeHU® OAHOr0 CTAa0MJIBHOTO HOJA HA HPOTAMKEHNN JKUSHU
OpaKTHYecKH paBHAXUCh G5 HyMo. TakuM obpasoM, Mbr
OpPUXOJUM, B CYIHOCTH, K TOMY ’Ke BEHIBOAY, 9T0 ¥ paHbIIe.

Bo BTOpOM cxyguae, KOTOPHIE MH paccMOTPHM, EpeXof
CHCTEMEI OT OFHOTO COCTOAHUA K JAPYToMy HpPOMCXOAHT
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cayyailHEM ofpasoM, Tak 9To aAiwboe cocrosnye MOMET ¢
PaBHON BEpoSATHOCTBIO ClIefoBaTh 3a JMioOuM apyrum. Ta-
K¥e cucTeMil mccaemoBamu Pybunm u Cutrpesc. Omu, B
YaCTHOCTY, HANLIM, 9T0 MOJAJIbHAA JJIUHA JNHAU IoBeJe-

HHUA paBHA Vn, Tfe n — 9Acao cocToAHuMA. Eclu e Ie-
Toe cocTouT ud /N dacTeil, Ka)KIas U3 KOTOPHX MOMKET Ha-
XONUTBCA B Jio6oM u3 6 cocToAHUA, TO Iedo0e MOMeT Ha-
XomuThcA B M0G0M U3 O COoCTOAHUN. ATO M GyIeT n; TAKUM
o0pasoM, MoOEANbHAA IJUHA JUHAA JOBEJEHUS COCTABUT

V 6%, aro momuo nanmcars B Busie () 0)¥. N sgeck, mop-
CcTAaBUB KaKue-T#00 mpaBHonofoOHble 9YMcia, ME Haiimem,
910 mpu N=1000 gnmua guaEE HoBeHeHHA TAKOBA, UTO
IJISL OCTHMKEHUS CUCTOMOM Kako020-mo PaBHOBECHA IOHAJ0-
OMTCA BpeMs, HeCpaBHEHHO O0oJee JoJroe, 9eM TO, KOTO-
poe OOBI9HO TpEOYeTCSA JKUBOMY MOBIY.

11.4. Bee Tpu pynRuum, nolydeHHke B Pe3ynhTaTe BH-
9MCNEHNH, IPOBEOHHLIX TPEMA PAaSHHMHU cHoco0aMu, Mpu-
HAMJIEKAT K OKCIIOHGHIMAJBHOMY THUIY — 4HCI0 IIpob
IPONOPIMUOHANHHO KAKOMY-TO YHMCAY, BO3BEIEHHOMY B
cmenenb, MOKA3aTelb KOTOpoll paBed WucAy CYMeECTBeH-
HEIX HepeMeHHHX WM 9acTeil CHCTeMH. OKCIOHEHI[UANb-
HEIM QYHKIUAM IPUCYINA OfHA 0C0o0EHHOCTb: OHU BO3pac-
TAIOT ¢ OOMAHIMBOM MeIMTeNLHOCTHIO, KOrfla IOKA3aTedb
‘eie HeBENWK, 8 3aTeM, II0 Mepe yBeludeHHs IIOKa3aTelsd,
HAaYAHAWT PACTH C TOJIOBOKPY/KHTONBHOR GHCTPOTOH.
HanpnMep, mora roMeocTaT coCTOMT BCero U3 HECKOABKAX
GI0K0B, 4HCI0 HEoOXOmMMHX Iipo6 Hesemuro. OQAHAKO
yMepeHHoe yBelwdeHme dmcaa 0moxoB — go 1000 — yixe
BefieT K ToMY, 9To WHCI0 1pol B3JeraeT fio BeJUYHH, B
CpPAaBHEHUN C KOTOPHIMH [a)Ke ACTPOHOMHUYSCKU® THCIA
KayKyTCA He3HAUMTeNbHEMU. Eciau wucao mpol Bripaska-
6TCs BKCUOHOHIUAIbHOM QYHKI[UEH, To HUKAKAM coocoboM
HeIh3Al CHUSUTH ero K0 «oGKHIHOro» YpOBHA.

11.5. TIponeccr, paccMoTpeHHEKIe B iBYX HOCIAOHAX Tia-
parpadax, TpeboBanum Taxk HecOpa3MepHO MHOT'O BpPOMEHH
TIOTOMY, 9TO YaCTHIHEIEe YCIeX# Hudero He fasanu. UToOw
YBUJETh BCI0O Ba)KHOCTH BToro (axra, IpoUILICTPUPYeM
ero IPOCTHM pACIETOM.
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IlpenuonomuM, 910 Aas KaykKoro us NN cobunTmii Be-
POATHOCTb yCIieXa PaBHA P U 9TO BEDOATHOCTH He3aBHCHME.
Tlpumepom morau 0w cry:urs N Kolec ¢ Oyxksamu A u B
Ha obofte, rje OyKBH A 3aHEMand Okl p-10 HOJII0 OKPYHK-
HOCTH, 8 B — 0CTAaIXbHYIO €6 BacTb. Bee Koleca HpHBOXAT
BO BpAImeHNe K JA0T UM OCTAHOBHTHCA; OCTAHOBKA Kojeca
Ha OykBe A cuuraeTcsa 3a «ycmex». CpaBuuM Tpu cmocoba
CHOKEHMA DTHX BACTHHX ycumexoB B Boasmoit Ycmex’,
KOTOPHI MBI CIMTaeM [OCTUTHYTHM TOJBKO Torp;a, KoTHa
BCe KoJieca OCTAaHOBATCA HA OyxBe A.

FCayuaii 1. TlpuBopsarcsa Bo Bpamenue Bce N Koaec;
ecid Bce OHE AafnyT OyxBy A, permcrpupyerca Ycmex
7 Bpo0ni 3aKAHIMBAKTCA; B APYIMX CIyYasAX Kojleca CHOBA
OpUBOMIATCS BO BPAIIeHMe — M TaK [alles, moKa «Bce A»
He TOoABATCA Cpasy.

Cayuaii 2. Bpamaercs 1-e Koleco; eclId 0HO 0CTAHOBUT-
¢ Ha A, 0HO ocTaeTcA B 9TOM HONOKEHUM; B IpPOTHBHOM
ciaydae ero BpamawT cHoBa. Horga oo, makomelw, ocTa-
HoBuTCeA HA A, TaxuM sKe o0pazoM BpamarT 2-e Koleco u
T. X. To TOPAAKRY Bce N Komdec, mOKA Bce He MORaKYT A.

Cayuaii 3. TlpuBomaT Bo Bpamenue Bce N Koiec; Te,
KOTOpHE TOKAKYT A, 0CTAIOTCA B 9TOM TOMOMCHUM, & TE,
KOTOpHe TOKaskyT B, BpamanTcsa cmoBa. Ilpu manbmefi-
mEX DoABNeHHAX A COOTBeTCTBYWINME Kojeca TakKe
ocraroTcss B IoKoe. TawkuMm o0pa3oM, 9HWCIO BpAIAEGMEIX
KolleC BCe yMeHbLINAercd, IoKa Bce oHA He GYRYT CTOATH
Ha A.

Ilycrp kasmoe BpameHne (He3aBHCHMO OT THCIA Bpa-
MAeMbiX Kollec) cauTaercA ofHoH npoboil. Croabro mpob
B cpefHeM ToTpe0yeTca B Ka)KNOM M3 TpeX clIydaen?

B 1-m caydae morpeGyerca (1/p)Y mpo6 (cm. § 11.2);
Bo 2-M B cpegnem 1/p musa mepBoro Koideca, saTem 4/p mus
BTOPOro M T. JI., TAK 9TO ANA BCeX KoJeCc NOHAZOOUTCH
N|p npo6. Uucwo mipob B 3-M ciIydae paccuuTaTh TpPYHIHO,
HO 0HO Oy[eT paBHO CpefHeMy UHCIy mpol B caMoll JIuH-

1 Tak kak HaM NPHAETCA PACCMaTPUBATE Pa3IUTHEIE (CJOMEHHANY
MaguX co0mTWil B KpYNHEe, fi GyNy COOTBETCTBEHNO 0603HauaTh
HX, KaK 5T0 IPHHATO BO «BBesienuu B KuGepHeTnKY», § 13/8, cTpounoj
m mponucioil GykBaMy B Illauaje CJIOBA.
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HOH cepum w3 [V cepwii mpo0 ¢ OAHMM KoJecoM @ MoJKeT
OwITh HaliieHO W3 pacIpefeNeHus AJUH TARUX cephil; OHO
6ymer Heckoabko Ooapme 1/p.

OTE pacdUeTH WHTEDECHH He CBoell KoJUYECTBEHH O
TOYHOCTBIO, & TeM, 9To IpH GoJbmUX 3HAUeHUsAX N oHE
Jal0T BeJIMYMHH COBEPMEHHO pasHoro mopaaxa. llpepmo-
N0KAM, HAIpAMep, 9T0 p paBHo 1/2, gTo npobu moBTOpA-
10TcA Kamnaywo ceryHny m 910 N paBmo 1000. Torga T,
Tsm T, — cpepuue BHAYGHUS BpeMeHM J[JOCTH:HReHUA Yc-
mexa B 1-M, 2-M u 3-M CNy¥asAX COOTBETCTBOHHO — pABHHL

T,=2" cex,
0
u T,= 1—2&0 cex
P,=unemuoro Goxsime '/, cex.

Ecnu nepesecTE BTE BeNUIMHL B OOHIHEIE MEPH Bpe-
menu, To T'1 cocrasuT okolo 10**® net, T's — okollo 8 Mun,
a T, — Heckonbxo cekyuf. Tawxum ofpasom, ecim B i-m
caydae (HEOOXofMMOCTh OfHOBPEMEHHOTO IOABJIGHUsA
Bcex A) Aocrmkenme ¥Ycmexa MPaKTHYECKH HEBO3MOKHO,
TO BO 2-M W 3-M cay9aAX oHO He COCTABISET TPYIHOCTH.

Koneunnit BrBoj|, sakiIovaromaiics B ToM, dro 1-i

caydaii BechMa OTIUYEH oOT 2-To H 3-T0, IO CYINECTBY, He
3aBHCHET OT BHIOpaHHKX Beauyad p Z N. OH Jumb UAIi0-
cTpupyer To obmee OpaBWio, = 9T0 BKCIOHEHIMAJbHAA
. dyarnma pacrer ropasfo Gucrpee, Yem AuHelnad. Ecim,
_UATATeAb  I[OKedaeT HempoboBaTh Hpyrde dHHUCHA, OH,
BOPOATHO, MOAYYUT pesynbraTt Joflee UM MeHee CXOf-
HOTO XapakTepa.

11.6. 3 cpaBuenmaA Tpex paccMOTpEHHLIX HAMY CIydaeB
JIerKo MOHATH, MOoYeMY Bo 2-M ¥ 3-M caydaax Ycmex goc-
TATaeTcA ropasfo GuicTpee, deM B 1-M: 3fech MoryT GHTHL
HCOONb30BAHN YACTHIHEE ycuexwm, 9To B 1-M caydae me-
BosMo)kHO. Ilpefmomo:kuM, HanpuMep, 9To B 1-M cayuae
Kakaf-To npoba pgaxa 999 A u 1 B. 910 09eHb GIMBKO K
OoXHoMY YcleXy W TeM He MeHee PaBHOCUABHO IONHOMH
HEyade, TAK Kak Bce A IoMKHKE BHOBB HATH «B NepeliaB-
Ky». B 3-u e caydae ocrasamoch GH BpamaTth ToJXBKO
OfHO Koneco, a Bo 2-M, GLITH MOer, HOIyIuaachk Om
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HOpA09HAS CepHA COIOMHEX A ¢ JeBoro KoHua psaja u,
TakuM 00pa3oM, OHIa GH M3BleYeHA MB3BECTHAA IOJB3a.

Wrak, npusefieaHre npuMepH MOKAa3KBalOT, 9T0 BpeMsa
CAIbHO — 9YpesBHYaliHO CHIBHO — COKpamaercd, Korja
KOHeUHHE ¥Ycmex wMomer OHTb JOCTATHYT OTHEIBHEME
dTamaMH, HA KOTOPHX YaCTHYHHE yCOexXm MoTyT coXpa-
HATHCH M AKKYMYAUDOBAMbBLA.

11.7. Haijitn peancuuii mpuMep, B KOTOpOM OffHA CHCTe-
Ma JIeMOHCTpHpoBaia OH BCe TPU IMONXOMA K NOCTHKEHUIO
VYcnexa, BechMa TpYAHO; JAHMb HeMHOTHe CHCTEME MMeEOT
CTONB THOKYI0 KoHCTpYKIHUo0. OffHAKO 3TH pasImuusA MoK-
HO II0Ka3aTh Ha IpHEMepaX, HOCTPOGHHHX C IOMOMIBIO
Teopuu BepoaTHocTeidl. Ilpenmonoxim, 4Yro Mer, cTOA Ha
yamue, oTMeYaeM HoCHepHI0 NUPpy HoOMepa KaKIoro
OpPOXONAMEro aBToMoOUAA W pemaeM, YTO MH XoTUM H3
BCeX NIpOXOAAMUX MAIMMH OTMETHTH HEeCATh, Y KOTOPHX
HochefHue GAPPH HoMepoB o0pasdyIoT HOCHeoBaTeAbHOCTh
0,1,2,3,4,5,6,7,8,9. Eciz HaM HellpeMEeHHO HYKHO,
9To6H 3T 10 MamuE OpomsE HOXPAK OfHA 3a xpyroif,
TO HAM .HpHJeTcA KAaTh, MmOKA He Mpolifler oKoxo
10 000 000 000 aBTOoMoOuIelt; mpakTHIECKE B5T0 HEBO3-
MokHo. Ho ecim MH ymoBieTBopAMcA TeM, ITo CHAgala
yeapuM uEdpy O, 3aTem (Jepes HECKOXBKO MamH) Dudppy
1 mT. 1., noKa He BeTpernm 9 (Kak Bo 2-M caydae), To IUCI0
MamM¥H, KoTopHe MOoIMHE OYyAyT IpOATHE, COCTABHT OKOIO
50, 9to pmemaer «Ycmex» JIETKO MOCTAKAMEIM,

11.8. Xopomo u3BeCcTHHM (U3TISCKAM TPHMEDOM, WJI-
JMOCTPUPYIOMMUM 3TO pA3NHuKe, CIYMAT KpPHECTAIIN3anuAs
TBepROTo Telda Wa pacTBopa. Moaeryau pacTBopeHHOro
BEIecTBA ABMKYTCA OecIopAfoUso, TAK 9T0 [AA KayKLOT0
JAaHHOTO HPOMEKYTKA BPEMEHH CYIECTBYeT olpe/leleHHas
BePOATHOCTE TOTO, 9T0 CKOPOCTH W WOJOKeHUe JAHHOM
MOJEKYJIH HO3BOIAKT eii IpHMCOSMHHTLCA K KPUCTAIAY.
Ho mMexbuaiimuit n3 BUUMEIX KpHCTAIIOB COREPKAT MILI-
JNapaE MOWeKyad, ¥ eciu OH Taxoll KpHCTand Mor ofpaso-
BaThCA TOABKO TOTMA, KOLJA Bce ero OYAymHe MoJeKyJEH
caydaitHo mpuobGpenu OH HaJJNeKallee B3aUMHOE PAacHoOo-
7HeHIe U ABUTANNCH GH B Hajle;KamieM, HaOpasiaenun (1-i
cuydail), TO KpPHCTANIM3ANUA HAKOT/lAa He Morja Om
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npousoiitu: 810 GelIo 08 caMmKOM HeBepoaTHO. Ho B meiicT-
BUTENBHOCTH KPUCTANINBANEA MOET HPOMCXOJATE MOCe~
HoBaTelbHO (2- cxyuail): ecam KpucTaln yie Havan dop-
MUPOBATHCA, To M00ast OTHENbHAA MOJSKYIA, ONOMeHHe K
HAOpaBIeHHe JABIDKEHHA KOTOpOd cAydalHO OKaKyTCA
TORXONAIMMMY, MOKET NPHCOETUHUTHCA K HEMY He3aBH-
CUMO OT MONOKEHUSA WM ABIKEHHI OCTaAbHHX MOJEKYd B
pactBope. Taxum o0pa3oM, KpUCTANJA3AIUA MOKeT CO-
BepmaThCA Uo 3TamaM, ¥ HeoOXofHMoe MJd Hee BpeMs
cpasauMo cropee ¢ T'a, 9eM ¢ T'1. UTak, ME MoKeM cllelaTh
clenyomui BHBof. CaozcHoe cobumue, Hea03MOHCHOE 8 NOM
caynae, ecau 6xodawylue 8 Heeo ateMeHmapHvie cobvimus
D0AHCHBL COBEPULUMBCA 0OHOBPEMEHHO, LE2K0 MONCEM NPOUBOLi-
mu, ecilk OHU Moeym HaAcmynamb nociedosamesvHo UAU
Hesasucumo Opye om Jpyea.

11.9. Temepb HAM CTAHOBUTCA HCHO, B 9eM OTIUINE TO-
MeocTaTa, cocroamero us 1000 61oKoB, A5 afanTallUE Ko-
TOporo Tpebyerca CTOXb HECOPa3MepHO J0Jroe BpeMs, oT
MABOT0 OPraHW3Ma, KOTOPHH o0HYHO afamNTHpPYeTCsA 3a
KaKYI0-TO J[0JI0 CBOGH WHAMBHIYaXbHol ma3un. Konmedno,
opraHuaM JocTUraeT IOJHOA amaOTanuu, CBoMCTBeHHOM
eMy B 3peJloM Bo3pacTe, HE B peayabTaTe TOIo, 9To HPOM3-
BOJ{AT ONHY coBepmeHHo OecholesHyw npoly 3a mApyroi,
OoKa BHE3AaNHO He WoJyYATCA C€pasy Bce, YTO HY:KHO!

-Hauporus, on Goxbme clefiyeT IpasuiaM 2-To ¥ 3-ro cay-
4aeB — NOCTHraeT JaCTHIHHX YCHeXOB ¥ 3akpentsem uX,
OXHOBpPEMGHHO HpofodKafg yIyImaTh To, UTO €mie He
oTBe4aeT TpeOOBAHMAM.

OniEaKo mpe;Kie IeM HepefiTd K PACCMOTPEHHIO IoCIel~
HUX cIyYaeB, MH JOo/KHE 3aMETHThb, IYTO0 TIOMEOCTAT H3
1000 Gn0Xo0B He BIOJIHe aTHIIMYIEH, TAK Kak deiicmsaumens-
HO BCTPeYAIOTCA YCAOBUA (XOTA OHM M POJKU), B KOTOPHIX
BCe JaCTUYHHG yCHexXd [oJKHH OHTH JOCTUTHYTH OffHO-
BpeMeHHO, HHAYe OHE BoBCe He UIYT B c¥eT. MI3BecrHO, UTO
TaKue CAyYay HpeCTABIAIOT A UBOro OpraHuaMa Gonb-
myl TpyaHocTs. BosbMem mpocroii caywait — dopenu
HYHO IOoMATh MYXY HAJl HOBEPXHOCTBIO BOMNH; AAA BTOTO
piifa FOMKHA BHICYHYTHCS M3 BONHL B HAJTEIKAIEM MECTe
W COMKHYTH YedIOCTE B HaJle)Kamuil MOMEHT; 3fiech /Be
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HepeMeHHH e CYIeCTBeHHEl B TOM CMBICIe, UTO JIJIH yClieXa
00e BeIWUMHH J[OMRHH HAXONATHCA B HANJIGKAMAX Mpe-
menrax; «omuOKay B TOM MIU ApYyroll BeauwdWHe 03HATAET
TMOJHY HeyHauy.

IlpumepoM par excellence MomeT CIYKATH TOT caydai,
KOT[[a B3JOMINMK, (TOMEOCTATHYSCKH» IHTAIOMMIACA [0-
6HTH ceGe xne6 Hacymumil myTeMm rpaGeska, BCTpedaeTcA
¢ TeM 0COOBIM DIEMEHTOM CpeH, KOTOPHIH HABKBAIOT CEK-
peTHHM 3aMroM. Homedno, sTa Bemp paccIdTaHa MMEHHO
Ha To, 9TOOW CO3MATh [OJS BOpa KaK MOKHO OoXBIIyI0
TPYAHOCTH, # CHenu(UISCKAs TPYAHOCTH COCTOMT B36Ch
KaK pa3 B ToM, 9T0 YACTHIHHE YCIeXd — OTHCKAHHE,
CKa)KeM, MMECTH BepHHX GYKB M3 CeMH — HHYETo He JIAl0T,
TAK 9TO 876CHh HEBO3MOKHO IOCTeNeHHoe NpHOAHKeHme
K menu. Tawum oOpasoM, BCTpedagch ¢ YCHAOBUAMHE, He
H03BOMAIAME HUCIH0Ab30BATh YACTHYHYIO aJalTAUIo,
9eI0BeX M TOMEOCTAT OJXHAKOBO TEPHAT HEYAATY.

Lynyramusnasa abanmayun

11.10. Opnako B 3eMHEIX YCIoBHAX mopobHbie npolie-
MEI BCTpe9a10Tcsa He 9acro. QOHYHO opranusM UMeeT MHOTO
CYMBCTBEHHKX HEPEMEHHKX B B T0 jte BPEMA K0BOMABHO
OHCTpo [oCTHraeT ajanTanuu, HeoOXopuMoll AnA yamep-
MMAHHA UX BCeX B HOPMAJBHHX mpefenxax. llocMoTpmm,
K KAKOMY BLIBOZY MO)KHO NpUilTH, MCXO/s N3 3THX Ha Iiep-
BHIH B3IVIA[ IPOTUBopedamuXx APYT ApyTry darToB (clegys
B OCHOBHOM METONY, M3jJoenHoMy B § 4.12).

Uro6H MOKa3aTh CYyTh Jela, NOCTATOTHO COBCEM MPO-
cToro mupumepa. IlpesicraBum cebe, YTo OpraHUaM HMeeT
TP CYMECTBOHHHEe mepeMenHHe (I, 2 m 3), Kammaa wu3
KOTOPHX [oABepyKeHa BIMAHUI0 CPefH B cmoco0Ha Hamlo-
YKUTH BeTO0 Ha CTAGHIBHOCTH CTYIEHYATHX MOXAHHE3MOB
(¢ur. 45).

Ilpegnono:xumM, 9To OpraHwsM QNOCTUr ANANTANUA B
oTHomeHu: cymecTBenurix nepeMmennnix J m 2. (Toumee:
BOBMYMIEHMe CpefiEl BeTpedaeTcA ¢ Takum HalopoM 3Ha-
9eHHMI cTymeHYaTHX QyHKIMA S, Wro, pearupyAa Ha 3To



228 Pﬁaea 11

BO3MYINEHUS, CYImecTBOHHkE HepeMenHble 1 1 2 HUKOTIA He
BHXONAT M3 HagAeXamux rpaHag.) OAHAKO peaxmus
HPOROMKaeT BHBOLUTH CYNIECTBEHHYI0 IEpeMEeHHY 3
3 ee IpeyemnoB.

IIpumem Telleps 3a fansOe, 4To B cucreMe OyHeT co-
BepmaThecsa IIpolecc, HomoOHHA ommcanHoMy B § 7.23,
M 9T0 II0CJ6 ero OKOHYaHMs CTYNeHYaTHEe PYHKUHE mepeii-
YT K HOBHM BHAYEHUAM — TAKAM, ITO TeHepb CYIIECTBeH-
HaA IIepeMeHHAs 3 Y[Hep/MuBaeTci B CBOMX IIpefeiiax, a
IBe Apyrue npodosdxcaiom  peazuposamd NO-NPeNcHeMY

dur. 45.

(pTo Heob6XoxMMO, IOCKOJBKY MHE XOTHAM LpeNUOIAararh,
9T0 OFHAKAH OpuoOpeTeHHEe AJANTAIME COXPAHAIOTCA).

IlocmoTpum, ure u3 3roro cuegyer. Ilycrs S, — coBo-
KYOHOCTh TeX CTyHeHYaTHX (PYyHKuAH, KoTophe HaMEHAIN
CBOW B3HAYeHHA NoChe Npol, CBASAHHKX ¢ AfamTal{deil
uepeMeHHOH 3 (TaKkie MeXaHU3MH JOJKHH CYHieCTBOBATH,
UHAYe U3MEHEHHUe peaKuum 3 Ha Bo3sflelicTBHe cpem GHLIO
6r chefictueM 0Oes OpwWaume)). [IpuMenmm Temepbh Ham
ocHoBHOI paGoguit mpuem (§ 4.12): us Toro, 49To cTymeHya-
THe QyHKINZ S, U3MeHUNN 3HATeHHS, & (OPMH MOBeHeHAs,
CBASAHHKE C afganTanueil mepeMenmunx I w 2, He W3MeHH-
ICh, CABHYET, UTo He MOKeT cymecTBoBaTh 3(eKTUBHOrO
KaHalla CBA3H 0T CTyHDeHYaTHX MexaHusMoB S, (B S) uepea
R ® ¢daxTopaM cpepni, Biusnm@EM HA TepeMenubie ] u 2
(xoTA 8To M me oTpatemo Ha $ur. 45).
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Hanee, mycrs M,, ofo3nadaer Bce Te JacTH B R m
B cpefie, KOTOpHE HI'PaioT pom. B ONpeneseHrEA KOHEIHOTO
BnuaHuA Ha nepeMennuie I m 2. Ilycrs M, amanoruIHEIM
o6pasoM 06o3HAYAET JACTU KaHalIa OT S, qepea R u cpeny
K mepemernnoit 3. (0 cBA3H MeXEY Mn n M, HEKaKEX
mpepnonoxenuii ge fenaerca.) Kamax M, e MO)!(BT OMTH
HeapPeKTHBHNM (MHAYe MEXAHU3MH S, He UMeay GH IyTei
RJIA BO3NeMCTBHA HAa UepeMeHHYI0o 3 H afanTanus ee He
Moriia Om mpomsoiitu). Toumo Tak e m Kaman M.,
MoxteT OuTEH HeadPerTusmniM. Haxonen, cpemannmit paHee
BHBOJA 006 oTCyTcTBMM KaHama oT S, (depes R u cpepy)
K nepeMmenno#fi ] unu 2 o3HauaeT, UTo HE cyujecmsyem
nepemennvix, obwuxr oas M, u M,, u Hem Hukarozo Ka-
naaa om M, & M,, (u6o WHAYe BAMCHOHES B S, crasanmch
Ok na nepeMennmx 1 u 2, 910 HPOTHBope‘IET rUIIoTess).

Tarum obpasoM, MH moKasanu, 9To AAA HAKOMJeHUA
afanTanuii Heo0xofEMo, UTOOK He Cllyecms08aA0 KaHANOB
0T KakRMX-TO CTyHeHYaTHX MEXAHH3MOB (Hampumep, S,)
K KAKAM-TO NEpeMeHHKIM (HAIpPEMep, M), a TaxKe
OT KaKHX-TO nepenemmx (ranmpumep, M,) K gpyram mepe-
MeHHHM (Hampmmep, M,,). CJIGI(OBaTeJIBHO, aganTaun
MOTYT HaKalJIUBATHCA TOJII:I{O B TOM ciydae, €ciliyl B CHUC-
TeMe HeT ModHoH B3amMOCBA3W djIeMenToB. MH 3mech He
Mo)KeM OrpDaHEIUTBCS YTBEPK/AGHHEM, KOTOPHM CTOIb
9aCTO0 [MOBOJLCTBYIOTCA NCHXOJOrH, CYATAIOIAE, YTO BCE
MOKHO ORJIO 6N 00BLACHATH HAJXXIWEM JOCTATOYHOr0 KoAu-
9ecTBA IepeKpecTHHX CBA3eH.

B sTom Bce gemo. Jlna Toro YToOH METOX YIBTpacTa-
6mIbHOCTH NpEBOfAI K ycHeXy B HOCTaTOTHO KOPOTKO®
BpeMs, HeolXofmMo, YTo0H JacTHIHHE YCHOXH 3aKpeniA-
AECh. A A 3Toro HeoO0Xo/uMo, YTOGH OMpeeleHHEe
"4ACTH CHCTeMH He COOOIAINCH ¢ oIpefeleHHEMA J{pYTEME
9JacTAMH MIM He BINAJA HA HHUX.

11.11. Temeps Ham scHO, B 9eM I'oMeOCTAT He MoT CHy-
MATH BepHoH Mopmenbio. C caMoro HavYaja »Tofl KHWTH
(c § 1.7) ME pacemaTpuBaay Mo3T ¥ CPENY KAK (CHIBHO CBA-
3aHHLIeY (KAK BHYTpU celd, TaKk U MesKny coboil) cucTeMH.
T'oMeocTaT 61HI mOCTpoEH TAK, ITO KAMK/IELA eTo 6T0K aKrTH-
J6CKH B3aMMOJOCTBOBAJ C KaKIWM U3 OCTAJNILHEX 0JI0KOB.
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TakuMm oyTem ME paspaGoTagu Teopuio MOIHOCTHI WHTEI-
PUpPOBAHHOII CHCTEMBHI.

Bce BpeMa uMes femo ¢ cucTeMaMu, B KOTOPHIX MH
Opefmojiarajn Takoe 6oraTcTBo cBs3ell, KakKoe JATaTenb
moKeNan O mpefcTaBATH ceGe, ME He MMETH BO3MOMH OCTH
MHOI'0 TFoBOpPHUTH 00 MHTErpalud M paccMaTpuBaTh MeXa-
HA3M, KOTOphid (aKTUUeCKHM MeilcTBOBAJl B OTHONBHHEX
qactAXx. Pearmpyiomue 9acTE u (opMH Cpefbl, KOTOPHE
MH [0 cuX mop obcyxpmaiu, GBIM WHTErPEPOBAHE [0
KpaliHelt CTemeHH. '

11.12, Opguaxo Temeph HaM fICHO, YTO B 9TOM HANpaBie-
HUM MOJKHO 3aHTH CIAMKOM KaXero. Y 3ke OMeocTaT 3aXo-
AUT 9epeciyp HAAJNEKO; OH CAMIMKOM CHIIBHO HHTEI'DHPOBAH,
He MOJKeT HAKOIIATH afaliTalliil U Mo3TOMY AJaNTHDYeTCs
HeM3MepuMo MejIeHHes, deM rojJoBHoil Mosr. Temeps
ME IO/KHEL paCCMOTPOTh CUCTEMY, CXOMHYIO ¢ TOMEOCTATOM
CBoell yaBTpacTaGMIbHOCTBIO, HO 00JafaI0mMyi0 MeHbITAM
9UCIOM cBA3ell MekAy dacTamu. KaKopa ke folKHa OHITH
€0 HACHII@HHOCTh BHYTPEHHAMY CBA3AME, YTOOH oHa ObuIa
CXofHA C HepBHoH cucTeMoir?

IIpencraBaenns o uncle BHYTPeHHUX CBA36H B HEPBHOI
CHUCTEME — O CTeBHW 66 KIeJIOCTHOCTHY — A0 CHX IIOp
ORIM BechMa pasNHIHEIMHE H JoXofmiadm g0 obemx kpaii-
Hocreii. «Pedaercororu», Hagunas ¢ Bexna, npusmaBanm,
49T0 HepBHYI0 CUCTEMY Ipd HEKOTOPHX BUJAX ee aKTHBHO-
CTH MQ)KHO PaCCMaTpUBaTh KaK COBOKRYIHOCTb HE3aBUCHMEIX
IpYT oT Jipyra Yacteii. OHU yKa3wBaJM, HALPAMEp, HA TO,
9To 3pauKoBuii pedlIexc Ha cBeT M KoJeHHHH pediexc
HOpoTeKanT B oOLdHOHE fopMe HE3AaBUCHMO OT TOTO, BHI3HI-
BAIOT JH UX OHOBpPEMEHHO HIU 110 oTReabHocTH. Hamaesoit
pediieKC TpONCXORHT  OfUHAKOBO HEBABHCHMO OT TOTO,
CTOUT 9JeloBex UIE cHUT. BrpaGoTea HOBOH ycaoBHOH
POAKIME MOeT IM0YT! He NOBAMATH HA POAKIUIO, Bhpabo-
Tauuyp pambme. C Jipyroif CTOpOHM, mMKOJA TeMTAIBT-
TCUXOJOIMY HPW3HABANA, UTO MHOTME (GOPMBE AKTUBHOCTH
HepBHOH CUCTeMH XapaKTepusyloTCA I(eJOCTHOCTBIO, IpH
KOTOpOHl To, YTO MPOMCXOMUT B OTHOM ee YIACTHe, BIHAET
Ha IPOMCXofiAmMEee B ApYyrEX ydacTrax. morma atm fiBe
rpynusl GakToOB CIATANH HeIPAMAPHMEMHA JDYT ¢ KPYToM.
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Onnaxo Illeppunrron B 1906 r. mokasan Ha mpumepe
COMHHOMO3I'OBHIX pedIeKcoB, YTo HepBHAasg CHCTeMAa He
pasjieneHa I1a MOCTOAHHO pa3o0INeHHEIe YACTH H B TO Ke
BpeMsa He HACTONBKO IeNOCTHA, YTOOH Kaskioe CoOHTHE
B Hell Bcerja BIMAJNO HA Bce ocTalbuhie. OH 0GHAPYHUN
Gonee MHOI000pas3HYy0 U Gollee CIOKHYI0 KapTUHY — Kap-
TUHY TOCTOAHHO MEHAIOIMEXCA B3amMofelicTBuil m B3amMo-
saBucuMocTeil. «Haopumep, myTeM pasfpasKeHHA XBOCTa
y cmomHanbHOH cob0axku Mo3HO BH3BaTh ciabmit pediuexc,
He Hapymas pediaexca XopbOH...» «J{Ba pediaexca Moryr
OHTH HEMTPATbHHMK 110 OTHOMIEHUI0 APYr K APYrY, ecld
oba oxu cnabkr, HO MOTYT B3aUMONEACTBOBATE, KOTHA OfiUH
u3 Hux uad oba cuasmsL..» «Ho, mokasas, uTo pedaexcu
MOI'yT OKITh HEHTPANbHH N0 OTHONIEHHIO ADYT K [ApYyry
Y CHMHAABHONE COOAKRM, MEI €li¢ He MOKA3hIBAEM TOI'0, ¥TO
oHN OyAYT HEHUTPANBHEIMM Y JKMBOTHOTO C IIOTHOCTBIO
HHTAKTHO, HeIoBPe:KNeHHOoN HepBHOH cucremoily. Paame-
JIcHMEe HAa MHOI'OYMCIeHHEIe YACTH X 00'HOIUHEHHE B OTHO
melIoe — 9TO MPOCTO B KpalHue TOYKH HA IMKAJIe («CTeIeHT
CBA3AHHOCTHY.

Hnrtepecyacs raaBusiM o0pa3oM IpoHCX0KTEHEEM afjal-
TANUY ¥ KOOPAMHAIMA, A [0 CHX TOp OLIN CKIOHeH 0oabme
NOJUepPKUBATh CBA3AHHOCTh YacTell B HODBHOM CUCTeMe.
ONHAKO He ClleAyeT YIYyCKATh M3 BMUAY, 9TO ANANTAIAA
MokeT TpeGoBaTh He TONBKO B3aUMOLEHCTBUA, HO H He-
3aBucuMocTH. Hampumep, deloBer, oOydalomuiica BoK-
AeHN0 ABTOMOOHIA U TONBKO UTO HAYYABIMUACH BecTH
MaUIMHy IPAMO IOCepeAMHe HOPOr'H, MOMKET 3aMeTHTh, 4TO
IpH BCAKOU IOIBITKS CMEHUTH IIepefaly MAMMHY HaTAHAeT
cHocuTh B cTropony. Ilo3ixe, Korga on mpuoOpeTeT U3BECT-
HHI HABHIK, CMCHA Tepefiaud He OYeT oKa3KHBaTh HAKAKOTO
BIHAHUA HA HAIIpaBJIeHUE IBMKeHUA aBToMoOmaa. Taxum
obpasoMm, aganTanua TpebyeT He TONBKO MHTErpaldd CcBA-
3aHHEIX MEXAY coloil feificToué, HO M HE3aBHCUMOCTH
HeiicTBmil, He HMelmMUX OTHOMEHUS JApYyr K ApYyry.

11.13. Tloatomy Mw B gaabpeiimeM He GygeM Hpumep-
AHUBATHCA TIPENMOIOMEHUsA, YT0 BCE YACTH CHCTEMbI TeCHO
cBSBAaHBI MEKAY coloil. 3T1a cBoGofa M03BOJAET BBOXUTH
pasinuHble BHOM3MEHCHUA, KOTOpDEHe MH [0 CHX LOp
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CrenuaJbHO He PACCMATPHBAJN U KOTOPHE CO3/IAal0T HOBHE
$OpMH yIbTpacTaGHIBHOA cHCTeMH. 3TE GOPMEL HO-IIPerK-
HeMy YJabTpacTalHIBHHEI, TaK KaK OHH COOTBETCTBYIOT
otpefielieENI0 (B KOTOPOM HeT OpAMHX YKAa3aHHA Ha YHCIO
cBs3ell), Ho MX aganTamus He Oyner cToxb OesHaIesxHO
MenNeHHOH, KaK afanTanusa DpocToil popME, oNMCAaRHOHE B
§ 11.2. Orm pocrurapT aToro OGmaromaps 9YacTHIHOMY,
ruGroMy, BpéMeHHOMY «BHKIIOUeHRIO» 3aBECHMOCTEH BRYT-
p¥ Ieloro, TaK 49To Ieloe CTAHORHTCH KOMIIEKCOM HOJ-
CHCTEM, BHYTPH KOTOPHX CBf3U CHIBHO padBHTH, HO
Mexcdy KOTOpHIMI oHM Golee orpamiennul. llsyvenme
TaKWX CHCTEM 3aiiMeT BCIO OCTANBHYIO 9aCTh 5TOW KHWIH.
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BPEMEHHAA HE3ABUCHUMOCTH

12.1. Mu He pa3s moNb30BANNCE, Ge3 BCAKROTO Ompefele-
HHf, HOHATHEM (HE3ABUCHIMOCTH» ofiHO# HepeMeHHOW WIW
CHCTeMHl OT Apyroil. Bulno ckasamo, 9T0 cHCTeMa, oUpefe-
IfeMas COCTOAHMEM, JoKHa OHTE ¢HAfAe/KamuM o6pasoM
W30NAPOBAHAY; HEKOTOPHE NIapaMeTpH OOACHBAIHCH B
§ 6.2 rax «meadderTuBubiey. Jlo cEX mOp MeToX, ONMCAH-
HHi B § 4.12, 6ni1  pocTaToYeH, HO, IIOCKOJNBKY ceiidac
MBI COOMPAaeMCA HCCIEeLOBAaTh CHCTEMEL, 3JIGMEHTH KOTOPHIX
HU OOIHOCTBIO CBA3AHH, HW HOIHOCTHIO pas3olmieHH, He-
obxoamm Gonee cTpormit MeTof.

TlorATHE ¢HE3aBHCHMOCTHY ABYX AWHAMHAYECKHUX CHCTEM
Morao OH Ha HepBHIl B3INIAX IHOKAa3aThCcAd HPOCTHIM: pasBe
He JIOCTATOIHO OTCYTCTBHA MaTephanbHo#l cBasm? 1lpm-
MEpH TOT4aC jHe HORAKYT, ITO 3TOT RPATEePHil HeHAZle/ReH.
JiBe HacTH DIEKTPHIECKON CHCTEeMH MOIyT OHTH MeXaHWH-
9eCKH HPOYHO CBA3AHH, HO €CIH MX COeAMEAET H3OIATOD,
To (YHKOMOHANBHO OHHE OyayT HesaBHCHMHME. J[Ba
pedIEeKTOPHEX MEXaHW3Ma B CIMHHOM MO3I'y MOryT OHTB
CIOMHEIM 00pasoM MepemyIeTeRH HW BCR-TAKH 0CTABATHCA
dyHRIUOnATBHO He3aBUCHMEIMHA.

BMecTe ¢ TeM ofjHa CHCTeMa MoyKeT BEe MMeTh HEKAKROM
MeXaHWIeCKON CBA3HW ¢ JpYToii U Bce jke 3aMETHO HOABEp-
raThca ee BIMAHWIO: TAKOB, HApUMep, PaHONpPHEMHNK MO
OTHOIIEHWI0O K HepemaTumkKy. [lake mamGonbmee pasol-
DieHEEe, KOTOpPOe MOKHO cebe OpecTABATE,— pACCTOAHIE
MKy Hamedl nnameTofl U oOTMANeHHEMMAMM TYMAHHO-
CTAMHI — He CIYKUT TFapaHTHed (YRKNWOHAIBHON H30MMA-
I[HU: CBeT, MCUYCKAaeMH#l HTAMEH TYMaHHOCTAMH, BCE emie
cuocobeH Bo30YKTATH CHOPH CPef 3eMHHX aCTPOHOMOB.
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TaxmMm o0pasoM, RKpUTepHi HAJIWIUA WIH OTCYTCTBHA K-
8WYeckoll cBsAsU OGecmoieseH.

12.2, Henbss nu cBA3aTh KpHUTepui He3aBUCHMOCTH ¢
Hepejiadeil SHePIUM HWJIW MAaTepuH OT OAHOH NHepeMcHHOil
(mnm cmcremsi) k Apyroi? 9To mpefunoIoKeEAEe NPaBIONO-
RobHO, HO HAOMONEHWA HAJ OPOCTHMHA MeXaHE3MAME
TIOKAa3KBAIOT, 9To Aelo He TaK Tpocro. Horma mo# paiern
yAapseT Ho KIaRWme NUmMYymell MAmMAHKE, ABHKEHWE €ro
ollpefielifeT ARMKeHENMe JIUTepH mpudTa; B To jKe BpeMs
Hajer XoCTaBJAET SHEPIHIO, HEOOXOAUMYI0 AN ABIGKEHHASN
nnTepsl. B qaEHOM ciydae cxema

A — B

Morna OH 03Ba9aTh KaK TO, 9TO OHeprud, H3Mepsa-
eMaa B 3prax, mepefaerca or 4 k B, Tak m TO, YTO
norefieEre B ompefensierca HoBefenmeM A (MiIm MOMXKeT
ONTH TIipeacrazamo mcXofda u3 mnonefeaua A). Ecam,
OfiHaKo, B He HCIOKTHBaeT HeNOCTaTKa B SHEPrUU, Hepe-
Bada sHeprum of A K B CTaHOBHTCA HeCYIIECTBeHHOMN
AJdA BoIpoca O BIAAHHM OfHOIl MepeMeHHo# Ha APYIyIo.
B camom fene, HeTpYZHO CHKOHCTpYHpPOBATH MeXaHHW3M,
B KOTOPOM KaK ®HepruWd, TAK W MaTepHA HepeXofuT ot BB
K A u Bce-rakm A Bunmsaer ma B. HpexpmonoxuM, Hanpm-
Mep, 9T0 B cofep:AT KoMIpeccop, HarHeTalomuail Bo3fyx
€ TOCTOAHHON CHIION B NMANUHAD M CO3JAIOMUNA B HeM flaB-
Nendme, OoTpaskaeMoe Ha mKale mpmbopa. OT NuUIEHApa
HieT TPYORAa K A, rjge HaxXORUTCA KpaH, IO3BOIAIONMMIA
BHITYCKaTh BO3[YX HAapY/KYy H TeM CaMHM peryJlIupoBaTh
naBlleHHe B MWImHApe. llpemamono:kuM Temeph, 9TO MAMO
TIpOXOJHUT YeloBeK; OH HU49el0 He 3HAET 0 BHYTpeEHeM
MeXaHu3Me, HO XOYeT HCCIEL0BaTh CBA3L MEHAY ABYyMA
HepeMeHHEIMU — HoloskeHHeM Kpaua (A4) U ImoKasaHHem
Ha mKale mpu6opa (B). llyrem mpAMoro MCHEITAaHUA oH
CKOpO yCTaHaRWBAEeT, 9T0 A BIuAeT Ha B, a B ue oxa-
3HBAeT HHKaKoro feficrsug ma A. Taxum o6pasoM, pa-
NpaRrlecHue AelcTBUA e 00A3aTeNIbHO CBA3AKO CHANIPARIe-
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HYeM IOTOKA 9Hepruu ujam MaTepuu, Korja cumcTeMa TakoBa,
970 00e YacTH oonyJyarT SHEpruio B [JOoCTaToOYHOM KOJIH-
qecTBe. '

Hesaasucumocnib

12.3. Kpurepuii HesaBECUMOCTH MO3KeT GHTE B fleficTBH-
TeJIPHOCTA OCHOBAH HA Pe3yJbTaTaX MEepBHYHKIX ONepaIiuil
(§ 2.10), Ges BeAKOI CCHIMKU HA ApPYI'He MOHATHA W HA 3Ha-
HUE CHCTeMHl, HOJyIeHHOe U3 KaKuX-nmubo FpyIux HCTOY-
HUKOB.

B KagecTBe oOCHOBHOro olpefelneHAs OYEEeT MPOCTO
chopMynupoBaHO TO, UTO MCIONB3OBANOCH HHTYHTHBHO
B § 4.12. [lna Toro 4ToGH IpOBepUTh, BIAAET IH IepeMeH-
gaa X Ha nepeMenuyio Y, HaOiofaTelb HPABOXUT CACTEMY
B KaK0e-TO COCTOAHMNE, O}KUAAeT, IOKA MpoH3oilfeT mepe-
X0%, W oTMedaeT Iociexywomylo Bemuwunny Y. (Hosasa
BeludnHa X He WMeeT 3HAYeHms.) 3aTeM OH IPHABOJAT
CHCTEMY B COCTOAHUE, OTIMYAINeecH 0T HepBOT0 TOIBKO
Benugnroi X (B 9acTHocTH, ImepeMeHHAs Y Tore FONKHA
OHTH BO3BpameHa B IepBoHagalnbHOe cocToAHue). HloToM
OH CHOBa HA0II0[aeT IepeXof | CHOBA OTMedaeT KOHEIHYIO
Bennanuy Y. (Taxum oO6pasom, oH IonydaeT fBa Hepexofa
Y w3 gBYX COCTOAHMH, Pa3IuyaonAXCA TONBKO BeJWIH-
mgoit X.) Ecan oTu BeTUIuHHl Y OMHAKOBH, TO Y CYHATAIOT
HesaBHCAMBbIM 0T X — IPH JaHHEIX HCXOZHHX COCTOAHUAX
U APYTUX YCIOBHAX.

Ilon saBmcumocThio MBI GyneM HOHEMATE OPOCTO «OT-
CYTCTBHE HE3aBHCHMOCTH.

dTor pabodmii mpuem, WM TeCT, I03BolfgeT obHADY-
JKITH, TaK CKa3aTh, «aToM» He3aBUCUMOCTA. HeoOXoXHMEI
[Ba Iepexojia: IpHA MeHBIIeM WX YHCIe HOHATHE He3aBUCH-
MOCTH IIHIeHO CMEICJA.

12.4. B o6meM caydae pesysbTaT 3TOro TecTa TmPHU Of-
HOW mape HaYaJbHEX COCTOSHUI He HAKIAJEBAET HIKAKAX
OTpaNIYcHUA Ha pe3yIbTaTH, KOTOPHE MOKHO UOIYIATH
Hpm ppyrux napax. Heapssa HCKIOYATE BO3MOYKHOCTD
TOro, 9TO OH AACT PeayibTaTH, HPOUSBONLHO BapBUPYIO-
e B 3aBHCUMOCTH OT MccllefyeMoll mapel. QOfiHAKO TacTo
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GHBaeT TaK, 9TO JNpH HEKOTOPOH AaHHON BelmdWHe BCeX
ApYIEX TepeMeHAHX Wim napamerpoB Z, W... mepeMen-
Hana Y HesaBucmMa or X OpH 6cex mapax HAYANBHEIX
COCTOARUM, paA3INIAOMUAXCA TOIBKO BEIWIUHON X.
B aToM cirydae fj1s JaRHOTO HOMNA U OpH KAHHHX BeJIHIAHAX
EPYIMX IepeMeHAHX W [IApaMeTpoB IepeMeHHaA Y nesa-
gucuma or X B Oolee mMupPoKOM cMHcie. E CIn TOXBKO HoTe
¥ HadaJbHEE BelWInHH Y, Z, W u 1. . He M3MeHAIOTCH,
HadaJbHAA Beamimna X He BIHAeT HA Tepexox Y. B sTom
cIyuae Y He 3aBHCAT oT X HA NpoTMKeHHEM obmactm (B
$asoBOM IPOCTPAHCTBE), KOTOpas MpeACTABIeHA JHHHEN,
mapajiienbHoll ocm X, «He 3aBHECHUT» B TOM CMEICIe, ITO
BCAKMWHA pas, .KoITla pedpe3eNTATHBHAA TOIKA, ABMKYINAA-
¢S M0 HEKOTOpO# NWHMH YOBefeHHsA, BHXONUT U3 BTOH
obnactu, mepexox Y Gyjer ogHUM W TeM jKe.

WHorma Mo;keT CIyYWThCH, uTo Y He 3aBHCAT 0T X
He TOJNBKO IpH BeeX Benwdnuax X, HO W IpH BceX BeIAIU-
HaX APYrMX NepeMeHHHX ® mapamerpoB — Z, W m T. &.
B cnydae, paccmMoTpemHOM B mpemmymeM maparpade,
KaKoe-To H3MeHeHNe BelmIuHL Z Morio 661 TakuM o0pa3oM
A3MeHUTb HoJe Wim o6nacts, yTo Y umepecran O OHTH
HesaBmcHMEM oT X. B mHacToAmem ciydae mepexon Y
(OT ofHOM WM TOi e BEIMYMHE) BCErjla OJMHAKOB, KAKOBEL
Onl HY GHLIN HadalbHHe Benmdaueas X, Z, W ® T. A.: Belu-
aupa Y mesapucuMa oT X IpH JMi00HX yCIOBHAX.

Ma srtoro Bugmo, 9To ABe HepeMeHHEe MOIyT OHTDH
«He3aBMCUME» B DA3NWYHON CTeHeHA: B [ABYX ToYKax, B
Ipefesax JWEMM, B Ipefenax obiactd, Bo BceM $a3oBoM
HpOCTDPARCTBE, Bo . muoxcecmse Uoneir. IlosTomMy cia0BO
«HE3aBMCHMHI» MOJKCT O3HAYATH CaMYI0 DPABIUIHYIO CTe-
HeHb He3asucuMocTU. IIpHBefeHAne BHIIE OIIpefeleHns
He UMEIOT Melblo OTBETHTH HA BOIPOC (COMHWTENIbHON 3HA-
TUMOCTH): «umo makoe HE3aBUCAMOCTb HA camom Oered»
ORM J{0IKEH OpOoCTO MoKa3aTh, KAKR HYIKHO MOJb30BaThHCH
3TUM CJI0BOM, 4TOOH He BEI3BATh HeflopasyMmenuit. flcHo,
9TO0 3TO CAOBO JacTo TpelyeT JONONHUTENIBEOr0 YTOIHEHHA
(ampumep, «Y HesaBmeum oT X B mpefellaX JAHHOTO MO
WA «BO BCEX IOJIAX»); HTO yToUHeHHe MOKeT OHTH MPAMO
chopmyimpoBago maE MoskeT BHTEKAaTh M3 KOHTEKCTA.
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Tarum 06pasoM, CI0BO (He3aBACHMBIA» CXOIHO CO €JIO-
BOM «CTaOMABEHI: 00a OHM YacTo GHBAIT IONE3HH TeM,
9TO NOBBONAIT GHICTPO M Jerko HepefaTh MHGOpMALHIO
o cucreme, xoz0a cucmema docmamouro npocma W KOrKa
H3BECTHO, 9TO OHE OypayT HpaBmiabno HoHATH. Ho ecam
cHCTeMa He HpOCTa, HY/KHO Beerfa GHTbh roToBHM €000-
IETE OUOTHUTENbHEE NOAPoOHOCTA WM Jajke BEPHYTHCA
K OIIICAaHMIO CAMUX NepeXoJ[0B; TAKOM cnocob Bcerga maje-
#eH, TAK KaK [gaerT HoJHYyK wmHPopManumio.

12.5. Mtak, ecTs pasnudnsie cTemeHH He3aBUCHMOCTH,
TaK 910 Y MOKeT OLITh He3aBHCHMEM OoT X B Ipefeiax
He6oJBIMOTO YYacTKa HOJA, HO CTATh 3A4BHECHMEM MpH
pacHMpeHEH TOTO e yJacTKa; U3 3TOro CIAeAyeT, 4TO OfHA
crcTeMa MoOsKeT HATH MHOYKECTBO ¢XeM HeloCpeZcTBEeHHEIX
BO3JIefCTBUI — CTOIBKO, CKOIBKO €CTH 00JacTell W yCio-
BMil laHHO# HE3ABUCHMOCTH. JTO CJIEACTBHE MaJI0 IPUATHO
ANA HACc, HO MH NO/GKHH ¢ HEM cumTathea. (K cuacThio,
mHTepecyomyue Hac GOpMEL He3aBUCHMOCTE HEpOIKO AT
B OCHOBHOM Of{MHAKOBYIO CXEMY, TAK UTO 9aCTO ORHOU CXe-
Moif MOT'YT GHITh IpefCTABJEHE Bce CYMIeCTBeHHRle 2CHeKTH
He3aBHCUMOCTH.)

12.6. {0 cux Dop MH paccMaTpUBAIA HE3aBUCAMOCTH Y
or X. HaroBa G5 oHa AU GHIa, 3T0 B 00MIeM CaydIae HEKAK
He olpefeldeT B3aBUCHMOCTH WIA HedaBHCUMocTH X OT
Y.Ecaz X =He 3aBmcut o Y, HO Y 3aBuCHT oT X, TO TOBO-
par, 9ro X nomummpyer Hay Y.

12.7. [lamH06 A0 CUX DO OHmpefielieANe KacaeTcA He3aBU-
CHMOCTH MeXAy AByMsa nepeMennnMuA. Ho GuBaer Tak, 4910
Ra)kas mepeMeHHas B cucreMe A HesaBHCHMA OT KaKmoi
mepeMenHou B cucTeMe B. Torpa Mb roBopuM, 9T0 cHcTEeMa
A uezaBnemMa OT cucreMit B.

M 3meck Takasm He3aBHCHMOCTh B o0mieM ciaydae He
OTPaHMYMBAET BO3MOKHOCTEfl 3aBHCHMOCTH NJI¥ He3aBH-
caMocTE B or A; A Mmoser gommampeBaTh Hajx B.

12.8. Ina toro aro0sl IpOMMIOCTPHPOBATH HpUMeEHEe-
HHe 5TOr0 oHpefeleHus U HoKasaTh, UTO OHO COTIACYeTCH ¢
THOBCEJHERHKHM OULITOM, HPHUBEJeM HECKOJIbKO IIpHMEpOB.

Ecam Gakrepmolor Xo9eT BHACEHTE, BIKAET JIH KaKOe-
nm6o BemiecTBO HA POCT MHKpOOPTapM3Ma, O IIPATOTOB-
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JfeT fBe UpOGHpKA ¢ HHTATedbHOH Cpemoit, comepramei
3TO BEIECTBO B PA3HHIX KoHHeHTparuax (X), HO HAeHTHI-
HO# B OTHOMEHHM BCEX JPYI'MX KOMIOOHEHTOB; 3aTeM OH
BEICeBaeT B MPOOMPKHE paBHOe KOJUIECTBO KIETOK M Hal-
lofaer, KaK U3MeEAeTcA UX ducao (Y) ¢ TedeHMeM Bpeme-
ua. [loToM om cpaBHMBaeT gucia, HailfiemHHe HOCHe ABYX
HAaYaJNbHHEX COCTOSHWII, PasiINYaBIHUXCA TONBKO KOHIEHT-
pamueii McciefyeMoro BemecTBa.

Jlna roro 9To0H IpoBEpHTbH, 3aBUCHT JIU CHCTEMA, OI-
peneiseMas COCTOSHHEM, OT KaKoro-i1mbo mnapamerpa,
T. e. «3Q(eKTHBeHy IM BSTOT HapaMeTp, HaAGIIOKATENb
OTMeJaeT IOBEJeHME CHCTEMH B [BYX CJIydagX, Koraa
IapaMeTp uMeeT pasHie Belawdunmk. HampnMep, 9T0o6H
BHACHUTE, AefICTBUTENBHO JH TeMIepaTypa B TepMoCTaTe
3aBHCHT OT HOJMKEHAA PeryiATopa, oH YCTAHABIWBAET
pPeryisaTop B KaKOM-TO UOJOKEHUH, yOermgaercd B ToM,
9T0 TeMIepaTypa uMeeT CBOK0 OOKYHYIO BEIWINHY, I OTMe-
4qaeT NOCHeAyiollee HoBeJeEUMe TeMIepaTypH; 3aTeM OH
BO3Bpamaer TEMIepATypy K ee HpefHAYymeil Beaudnue,
W3MeHseT MONOMeHWe peryaaTopa W CHoBa HAGIIONaeT.
Wsuenenue moBefeENa yKaswBaer Ha 3QQeKTHBHOCTH pe-
ryJaaTopa.

Haxomer;, opuBegeM HpuMmep W3 06/JaCTH TWOBeJeHHSA
amBoTHHX. llapkep mccnemoBan, 3aBUCHT JH IOBEJleHNe
myHajba aKTHHEM OT TOrO, COEJMHEHO JHU OHO C TelOM.

«Korga Ha myunanbna aKTHEWE HOMEmAJu Mel-
KHe KYCOUKH Mfca, 9TH OpraHsl o0BHBANUCH BOKPYT
KYCKOB IWMU W, CrECasgch B HajjierkameM HaIlpas-
JIeHVMA, NOAHOCHIN HX KO PTY».
(Ilapkep ycTanoBui, 9T0 3T0 HOBefeErAe PeryIspHO H UTO
CHCTEMY «HOJOKeHWe IyHajiel — MOJNoyKeHne MAINHUY OpH-
ONW3UTENBHO MOKHO CYATATh CHCTEMO#, omnpefeiseMoi
cocTogEEeM. OH OIMCAJ INHAI0 NOBEeHHS HocJe COCTOoA-
HUA @nynajbie BHTAHYTO, IAMA JERHT HA NLyDAJbIe».)
«Ecnu Telleps BHTAHYTOE WYHAJXbHE CHOoKOMHOI,
pacupasuBmeil cBoe TeJ0 AKTUHAH YXBRATUTH Y OCHO-
BaHWA mUOIaMH, OTpe3aTh W Jep/KaTh B TaKOM
TOJIOMKEHUH, ITOOH MOKHO OHIIO ACHO UpefCTaBIATH
cebe ero mMepBoOHAYAJNILHOE NMOJQMEHAE OTHOCHTENBHO
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BCero Tejla KHBOTHOI'O, TO OKajyKeTcA, 9TO OHO Io-
HpeKHeMY pearupyeT Ha OHAN[y OpH CONPHKOCHOBE-
HUM ¢ Hell M B KOHUE KOHIOB crufaerca B TY CTOPORY,
Iie paHbmie HAXOJUICK POTY.
(Ilapkrep ommcan Tenmeph JMHAI0 IOBEfEHMs LOCIE BTO-
poro HAYANBHOTO COCTOSHAA, WEEHTHIHOTO HEPBOMY BO
BCeM, KpoMe Tol'0, 9TO0 HapaMeTp (COeHHEHHEe C TeJOoM»
uMen @O0 Bennmuury. OH ycTamosmwl, 9T0 00e $opME
TOBeeHAA IEPEMEHHOH (IOJNO/KeHWEe DIYHaJbIa» TOMK-
AecTBennsl.) IlapKep fenaeT BHBOJ, 9T0 CACTEMA MYHOAXBIA
B 3TOM OTHODIGHWH HE3aBUCHMA OT CHCTEMAI TeJa:
«Taxum o6pasoM, BHYTPH INYHAJbEA WMEETCH
HOJHEI HepPBHO-MEIMEYHEIH MeXaHW3M, ofecmeuymBa-
Jomui#i ero CoOCTBeHHHIe pEAKIWH».

W1ak, pHame onpefeleHEne COrNACYeTCA ¢ OORYHHIMM
IIpejCcTaBIeHNAMA. XOTA H TPOMO3AKOE B IIPOCTEIX cIyda-
AX, OHO UMEeT TO HPEAMYIECTBO, 9T0 B CIOKHHX CIYIafx
HO03BOJNAET OPOBEPUTH HE3aBACAMOCTh HEPEMEHHEIX B
CHCTEMEe C IIOMOUIbI0 ORHWX JHUINh NEPBAYHEX ONepammil
¥ HONYYATh ACHHIHA W TOYHHIL OTBET.

12.9. Tlpu a10M OHpefeNennn (He3aBHCAMOCTD) 3aBACAT
OT TOro, Kak CHcTeMa BejeT ceff B eIWHUNY BpeMeHH
(Bo BpeMs OfHOR «CTYHmEHU», €CHIH W3MEHEHWE WMEET XApaK-
Tep CTyNeHYaTol GYHKIUU, ANA B GeCKOHOTHO MAJHIA Opo-
Me;KYTOK BpPeMeHH, eClIH H3IMeHeHdme IPOMCXORUT Hempe-
puBHO). Onpefenennue TakmuM o0pasoM 3aBHCHMOCTH
MeKAY BCeMH HapaMH IepeMeHHHX JAloT, COTIACHO OIpe-
nenenwio B § 4.12, cxeMy Henocpedcmeennuiz BodeRCTBWIA,

Boobme 3Ta cxema He orpammdeHa KarmMum-mmbo ¢op-
MaMH: OpH [OCTATOYHOM pasHoo0pasWu MAammwH MOTYT
CYmeCTBOBATh BCE TFEOMETPHYECKH BO3MOKHHEE (GOPMEL.
Tarasa cBoOoga, onHAKR0, BO3MOYKHA HE BCErNa, €CIH ME
paccMaTpHBaeM CBA3bh MeKIY [ABYMS IepeMEHHEIMHE Ha
OPOTAKeHNWA  3HAUATEJNBHOTO BpeMeHH. llpegmonomxmm,
HAaIpUMep, YTO CXeMa HeIOCPEACTBEHHEIX Bo3JeiiCTBHI
uMeeT B
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X MorkeT He OKa3HBaTh HHKAKOro HeHOCPEACTBEHAOr0 feii-
CTBEA Ha Z, Ho HA OPOTAMKEHNH JBYX «(CTyHeHei» CBA3H
BTHX IepeMeHHHIX He cBofofma, TaK KaK jqBe pAasHHE
HadanbERe BenudmHH X  IpHBEAYT, ORHOH CTYIEHBIO
Ho03Ke, K [BYM pasiIHIHLEIM BeldIuHAM Y, a 9TH JBe pas-
NUYARe BeNWYAHH Y NpPHBENYT (uocxommy Z 3aBmedT
or Y) R 1ByM pasnuM BeamTHHaM Z. Taxum o6pasom, mocie
ABYX CTyHeHeil Jadke W OpM OTCYTCTBHH HeHOCpeJCTBEH-
Horo BoageficTBusa X Ha Z uaMenen®A X IpPUBEXYT K H3Me-
HepuaM Z: 3HaduT, X BCe-TAKH JeiicTByeT Ha Z, XOTA U C
3aM03AaHUEM.

TarkuM o6pasoM, Bo3MO/KHA 3aBECEMOCTH HHOTO pPOAA,
CYMECTBYIOIAsA B ToM CIy4ae, eclim Z H3MeHsercA Korna-
auGo B pesynbraTe usmeHeHHHE X. DTH OTHOMEHWA MOMKHO
OpefcTaBATEL cxXeMoif KOHeunbiXx (OTHAANEHHLIX) Bo3ReHcT-
puii. Ee HY/KHO fCHO OTIMYATE OT CXeMH HEHOCPEeNCTBeH-
HHX Bo3JeficTBHi, W3 ROTOPOH oHA MOKeT OBITH ModydeHA.
Jiaa aToro K cxeMe HeIOCPeJCTBeHHHX BO3JeHCTBAA J0-
0aBafIOT HOBHE CTPelIKH, COrJ4CHO CJAEAylomeMy Ipa-
BUIY: eCIH Jio0ke fABe CTPEJIKH COefWHEHH HOCIef0Ba-
TEIbHO!

T0 OOABIAIOT TpeThlo CTPENKY, MAYMYIO OoT Hadaja mep-

Boif K KOHNY BTOpOii:
Y \

X 4

Tak HoCTyHAalT o TeX HOp, NoKa He OYAYT BBeJeHH BCe
BO3MOXKHEE HOBHe cTpenkm. Hampumep, M3 CXeMil HeHo-
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cpencrBenunix BosfeiicTBuil I (¢pur. 46) Gymer momydema
CcXeMa HKoOHeYHHIX Bosgeiictsuit I7.

Cxema KOHEYHHIX Bo3qeHCTBMH IoKAa3HBAET, KaKag
3aBHCUMOCTE CYTIECTBYOT Me;KAY HepeMeHHHIMHA B TOM CIY-
qae, eCIM BPEMA JOCTATOYHO BEIUKO, 9TOOH TPOSBAIHCH

1—»2‘ , I—_—z
4</_3 1=
1 I

® mr. 46.

pesyabTaTH BCeX BO3/MCTBHH, OCYMECTBIAEMHX Iepe-
MEHOEIMM CHCTeMH Jpyr Ha fApyra. Tak, #m3 cxemm [[
MHL BUIUM, 9TO0 HepeMennas I Bcerjga ocraercd He3aBUCH-
Mo# OT mepeMeHHHX 2, 3 1 4, a TpH HoclefNNe BCe B KOHBT-
HOM CYeTe 3aBHCAT ApYyr OT Apyra.

Chedcmeus nocCmMoOSASHCMEa hepemeHHsLa
8 oMmieavbHHIX NoOdcUucmemar

12,10. Tlpegmonoskum, 9To BOCOMB HepeMEEHKX Coe/ld-
HenH (§ 6.6) Takmm o6pasoM, 9YTo OHH JAIOT CXeMY Hemo-
CPe[CTBEeHHHX Bo3/lelicTBAil, NOKA3aHHYI0 Ha ¢ur. 47.

N
(]
o

dur. 47.

HocTasuM Bompoc: KakmM JolxHo OHTHL nosedenue Tpex
HepeMenHEx obuacru B, 10651 A ¥ C 6HIM He3aBACHME
ApYT oT Apyra (¢ yJeToM KOBETHHX Bo3feiicTBHY) B B TO
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’Ke BpeMsA 0CTABAMHCh IOJACHCTEMAaMH, OIpe/elseMbIMI
cocrosinuem? VmuMu cloBaMm, Kakoe IoBefeHue B paspe-
OUT Telloe HA He3aBUCHMEIe TACTH CO CXeMOW HEIoCpef-
CTBEHHHX BoO3fJelicTBuil, mokaszamnoli Ha ¢ur. 48?7
JdToT BOmpoC MMeeT He TOABKO TeopeTMYecKoe, HO H
npakrudeckoe 3Hadenne. MHOrdme sKcrepuMeHTH TpeGyIoT
TOTO0, YTOOR OIHA cHcTeMa Oblia samyumeHa oT Bo3jedcTBAM

/

"\

O ur. 48,

co cropousl Apyrux cucTeM. Hampumep, Mosker momazo-
6uThes BAMUTHTDL CHCTEMY ¢ MATHATAMH 0T BAUSHHA 3eM-
HOTO MATHETH3MA HAN TEPMHYECKYI0 CHCTeMY — OT BJIHS-
HOA H3MeHeHHI TeMIepaTypsl Bo3jgyXa; MosKeT moTpebo-
BaThes, YTOOH faBleHHe, «IPOTAIKHBAIOIEE» KPOBb depes
OoYKH, He 3aBHCENO OT W3MEeHEHHAN YaCTOTH TYIbCA.

IlepBoe mpegmomoskenune Morio GH COCTOATL B TOM,
9TO Tpu mepeMeHHHe B [olKHH OHTH ycTpaHeHH BOBCE.
Ho mpepcrasnenne o6 HX YCTpaHeHHH He COOTBETCTBYeET
HAKaKoA uawdecKoll peaibHOCTA: MATHHTHOE TI0Je 3eMIIH,
TeMIepaTypy BO3AyXa HIH TacTOTy Hyldbcad HEIb3S (yCT-
panutsy. Momuo pgoxrasats (§ 22.14), 4ro B JeficTBHTENb-
HOCTH BepeH cleXyiomui oTBer: 044 moeo umobn A u C
ObLIL He3aBUCUMBIMU TOOCUCEMAMU, OnpedesteMbiMU COC-
moanuem, Heobrodumo u docmamourno, umobsl nepemenHble
B 6bwau nocmoanHumu Pynkyusmu. JIpyraMm ciaoBaMmu,
A 1 C nomxuEH OHITH pasfeleHbi 6aDpbepoM U3 NOCMOAHHBIT
BOAUNUN.

N3z aToro cumemyer Tak:ke, 4To eci¥ TepeMeHHLe B
001aflaloT TAKAM CBOMCTBOM, 9YT0 OHM MHOITA PAYKTYH-
PYIOT, & MHOT/IA OCTAIOTCH IOCTOSHHBIMHA (T. €. eCIH OHH
BOAYT ce0d KaK 9acTUIHO IOCTOSIHHEIE QYHKIH M), To A W
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C 6ynyr unorga ¢yHKOHOHAJIBHO CBASAHHBIMH, a HHOIJA
He3aBUCHMBIMH COOTBETCTBEHHO IIOBeleHHI0 B.

12.11. TlpmBegem npumepsl, HOKA3HBAMON{He, 4To 2Ta
TeopeMa COrJacyerc ¢ HOBCeJHEBHHIM OLEITOM.

1. Eciu A (cM. ¢ur. 47) — cucrema, B KoTopoil U3y-
4aoT U3MEeHEHHA TeMIepaTyps, B — TeMmepaTyps dac-
Teil KoATelinepa (KoTOpHIl cay:kuT GapbepoM), a C — TeM-
HepaTypH pAas3iMUHBIX YIacTKOB ORPYIKAIOMmEl cpefs, To
mas toro, 9To6s1 A 1 C OBLIA M30MAPOBAHHEIMA CHCTeMAMH,
onpeselaeMbIMU COCTOSTHHEM, HeoOXOMUMO H [JOCTATOYHO,
9To0K BeXIWYHHB B mopjep/XKUBaJINCh Ha HOCTOAHHOM
ypoBHe.

2. JIBe coeguHeHHEIEe U30JMATOPOM CHUCTEMHI, B KOTOPHIX
TeueT TOK, HPH MeJJeHHOM H3MEHEHHH TOKA He3aBHCHMEI,
TaK KaK YJIEeKTpHYecKoe CONPOTHABIEHHe H30JsTopa IoC-
TOSHHO.

3. CouHHOMO3TOBHE MEHTPH MOIYT OHTBH CHIedaHK
HEBaBUCHMEMU 0T aKTHBHOCTH TOJOBHOTO MO3Ta IOCpe-
CTBOM [epepesKd CUHHHOrO MO3ra; HO HapymeHde (QU3H-
YeCKON HenpepHBHOCTH Heo0A3aTeNbHO: YYACTOK CIIHH-
HOTO M03Ta MOKHO OTpPaBUTh, aHeCTe3UPOBATH HJIH 3aMO-
pO3UTh — HEO0OXOAUMO TOABKO TO, YTOOBL OH HE IPOBOJHII
B0o30Y:KIeHHA U ITOOH B HeM He IIPOHCXOAHI0 HHKAKHX
JAPYTHX HN3MeHeHWMIl.

Qusngeckoe pasobmenue, KoTopoe, KaKk yme OO
3aMevYeHO, He Bceraa odecneunBaeT He3aBUCHMOCTh, HHOTTA
OsiBaer 9QQEKTHBHEIM [OTOMY, 4TO CO3/aeT TMPOMEKYTod-
HYI0 o0macTb HOCTOSHCTBA II€PEMEHHEIX.

12.12. Tlpumep, npuBeeHnsii Ha GUr. 47, moKasas ofuH
u3 cnocoboB BIMAHNSA IOBeJeHHMS TPYNOH II€PeMEHHBIX
Ha (He3aBHCHMOCTHY BHYTPH CHCTEMEI; 3TOT CLioC00 COCTOSI
B CMeHe NephofioB QIYKTYyamHH M INocTosHCTBAa. QHAKO
KpyT BO3MOMKHBIX CII0OCO00B TOpasgo ImMHpe.

Uro6H moKasaTh HX MHOT00Opas3ne, HAM HY/KHO UMeTh
OPaBHJIO, ¢ MIOMOIbI0 KOTOPOTo ME MOTNIH OB HaflTIeamiuM
00pazoM BHOWBMEHATh CXeMy KOHEUHEIX BO3JeicTBMIl,
KOrja ofjHA HJIH HeCKONbKO  IIepeMeHHBIX COXpaHsIoT
nocrosiHHylo BeawuumHy. Ilpasmmo TakoBo: Gepem cxemy
HelocpeJICTBeHHHX BO3JEHCTBHI M, eclIH IiepeMeHHAs
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V mocroAnHa, CHEMaeM BCe CTpeNKH, OKAHYABAOIIMECH
ocrpueM Ha V; 3aTeM, paccMaTpuBas »Ty B OH3MeHEHHYIO
CXeMy KaK cXeMy HemocpeACTBeHHLX Bo3fefcTBHI, Momon-
HfeM ee JI0 CXeMhl KOHEYHHX BO3JeHCTBHM, IOAb3YACH
npasusioM, copmyampoBanuiM B § 12.9. Ilonyuennas
durypa OGymer cxeMmofl KoHeYHHX Bo37eficTBui npy Ioc-
TosiHHO# Benwdmne V. (MoxHo 3aMmeruTh, 9To pesyubTaT
V]

| —— 2

L

f=—3

B c D

7 2 IXZ 1 2 1 £ 2
4 3 4 3 4 J 4 F
Ounr. 49. Eenm cmcTeMa ueTHpeX DeDeMEHHHX
HMeeT CXeMy HeDOCPeLCTBeHHHX BO3feilcrBmit A
M eciH ] M2 — 9acTHYHO HOCTOAHAEE §yHKIAMN,
TO €€ CXeMa KOHeYHHX BO3JedCTBUH TIDHE aKTUB-
HOCTH BceX DepeMeRHHX Oyger mMerb Bufg B, a

TIPH MHAKTABAAYM DePeMeRHEHNX ], 2 WiH HX o0enx
(1m12) — Bup C, D unm E cOOTBeTCTBEHHO.

crabunnzamuy V Henb3s BEBeCTH H3 OJHON AUmb mepBo-
Ha4YaJXbHOR CXeMH KoHEeUHHX Bosfefictsmil.) Taxum ob6pa-
30M, ecad A — cxeMa HeHOCpPeJCTBEHHHX Bo3felcTBHIN
cucremMn 4 mepeMenHHX (¢ur. 49), To cxeMa KoHEIHEHIX
BoO3feiicTeUit Oymer umers Bup B, C, D uan E B 3aBucu-
MOCTH OT TOT0, CKOJBKO HepeMeHHHX M KaKhe AMEHHO
TOCTOSHHEL.

MoxxHO BHfETH, 9TO farke NpH HAJIMIMHE JIUIOHL GeTHpeX
TIepeMeHHHX, TOIBKO [Bé U3 KOTOPEIX MOIYT CTAHOBHTHCS
NOCTOSHHEIMU, KApTHHH He3aBHCUMOCTH IIOPa3HTEIbHO
pasHooOpasuu. Hampumep, Ha cxeme C mepemennas
JIOMHHHDYeT HAJ mepeMennoit 3, a ma cxeme D -— Haobo-
por. C yBemmuenmeM dmcia ImepeMeHHHIX 8To pasHoolpa-
3ue OHICTPO BO3pacTaer.
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12.13. B03M0/KHOCTh MHOKECTBA PABIAIHHX COEIHHE-
HuiiHa TeTedOHA 0/ cTAHIUN 00YCIOBIEHA B IEPBYI0 ouepenb
MUPOKAM MCIOJb30BAHAEM BPEMEHHO IIOCTOSHHHX BejiH-
4uH. JTOT NMp¥Mep HATIOMHHAET HAM O TOM, UTO (IIepeKIIIo-
9YeHNe» — 3TO NPOCTO OXHO U3 W3MEeHEHMil, KOTOPhie MOTYT
BO3HAKATH IpH HepepacupefeleHud NOCTOAHHHX BenudnH,
IIpennomnosxum, 9T0 cmcTeMa MMeeT CXeMY HeIOCPE[CTBEH-
HHX Bosfe#icTauil, moxasanuyio Ha ¢ur. 50. Ecan Bosgeii-
cTBUe, mexofdsamee of C, AmeT ToIbKO mo Bersu AD, To
OIS TOTO, 9T00H BeTss BE Onira HesaBucuMoil, B modmHO

4

[ P—— — Y |
CO——t————n o

O ——— g9

8
®ur. 50.

uMeTs HOCToAHHYI0 Benuyuny. HKax pgocruraerca 9To
HoCTOAHCTBO, Gespasmnuno. Horma HYXHO «mepeKIOYATHY
Bo3fieficTBue Beaudunn C Ha BeTBb BE, B pomxuo OHTb
ocBOOOKTeHO, a A NoMKHO cTaTh WOCTOSAHHEIM, TaKkHEM
obpasoMm, B amofoli cucreMe ¢ «IepeKaroYeHHeM» I0JIKHO
OHTb NPEYCMOTpPEHO H3MEHseMoe paclpefeleHne HOCTO-
AHHHX Beamuud. VI ofpaTHo — cucmema, nepemennwle
KOmopoli mozym uHozda usmeHAmuca, @ uhozda ocmasambues
NOCMOAHHYIMU, nOAHE NPUCnOcobAeHa OAf npoyecca nepe-
KAIOueHUA.

Caedcmeus cmadbuavHocmu
oMOIENOLHHBLX NOdCUcMmeMm

12.14. TIpenrpymue naparpads NoKasany, 9To AN JI0-
Golf cueTeMnl, B KoTopoi#l MO/IKHEL CYImiecTBOBATE IepeMeH-
HHe, BpeMeHHO He3aBUCHMbIE IPYT OT JIpyTa, Kpaline BaKHO
HaJIN4le IIepeMeHHHX, CIIOCOOHHX BPeMEHHO CTAOMIH3U-
poBarbca, [lockombky Takue mepeMeHHEle GymyT HrpaTh
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BaKHeRmYy0  podb B IocCHefymomieM, pacCMOTpUM HX
nofpobuee.

Beskaa memsmeHAlomascsa mofchcTeMa (B ToM dHcie
cocTosmas u3 ofHoM IepeMeHHoit) HAXORUTCS, IO OLpefe-
JeHAp, B COCTOSHME paBHOBecHs . Ecalm OKpYyRaiomue ee
YCA0BHA (HAapaMeTpH) IOCTOSHHEI, TO COCTOAHHNE IOJICHC-
TeMH, 0YeBHAHO, ABJIAETCA PABHOBECHHM B COOTBETCTBYIO-
IMEeM 1oJie; eCOU OHA OCTAeTCA HeMmsMEeHHOUW ¥ mpH H3MeHe-
HUH ee apaMeTpoB, To 9TO COCTOSHUE, 0YOBHIHO, OKAZH-
BaeTcst pABHOBECHHIM BO BCeX Bosnukawomux monax. Taxuu
o0pasoM, OTCYTCTBHE H3MEHEHHH B COCTOAHMUU TIONCHCTEMH
03HAYaeT, 4T0 BTO COCTOSIHUE ABJISAETCA pABHOBECHHIM;
a TOCTOAHCTBO NPH HANUIUM He(GoIbMHX MMIYIbCHHIX
Bo3MyuieHu#l o3HAYaeT CTaGHIBHOCTS.

Bepuo m oGpaTmoe: ecau momcHcTeMa HAXOAUTCA B
COCTOSIHMH PaBHOBECUSA, TO OHA OCTAHETCA B 9TOM COCTOs-
HOH, T. e. OyAer cOXPaHATh MOCTOSHHYI0 BeIUIUHY (IOKA
He HW3MEHATCH ee IapaMeTpHl).

Takmm 06pasoM, HOCTOAHCTBO, paBHOBecHe W CTAGHIL-
HOCTh TECHO CBA3AaHH MEKAY co0oH.

12.15. Yacro 11 BeTpevamTcA Takde MepeMeHHBIe (HIN
nopcucremu)? Hmxe (§ 15.2) Mar BrickakeMm IpefuoloKe-
HHE, 9YT0 OHM 4Ype3BHMUAHHO pacmpocTpaHeHH, W IPHBeJeM
P IpAMepoB. 37ech MH MOKeM OTMETHTEH [BA THIA TAKHX
HOJCHCTeM, 3aCAYRUBAIOMHUX ocoboro YHOMHHAHUA.

K ogmomy Tumy, OHTH MokeT HeoOHNIHOMY B pealbHOM
MHpe, HO HMEIONIeMY CYIIeCTBeHHoe 3HAdeHHe B KadecTBe
THHOBOH (opMu (em. § 2.17), mpumagaesRaT MoJCHCTEME,
IS KOTOPHIX CYHIECTBYeT ompefieleHHas BepOATHOCTD
p.Toro, uro Jaboe HX cocTosmde, B3sAToe HAyAady,
OKaskeTcA paBHOBecHHM. MHu Gymem paccMaTpuBaTh 5TOT
™D mopcucTeM B § 13.2. (B nosicuenme caefyer 3ameTuTs,
4TO IPOCTPAHCTBO BHOODKH TAKo# CACTEMH Mo#eT OHTH
JAHO 3aAHHOU COGOKYNHOCMbBI) IONCHCTeM, KayKaas U3
KOTOPHIX — MANIMHA ¢ BXOMOM, TaKk 9TO [AJS Hee BIOJHE
oupeneneno, GymeT MU [aHHOe COCTOAHH®, Npd NaHHOM
BXOAHOH BeJIHINMHe, PABHOBECHHM HIW HepaBHOBECHEIM.)
0T cnyvuall BO3HMKAET Torna, Korja HabaiogaTelb BCTpe-
jaercAd ¢ DOACHCTeMoH, 0 KOTopodl OH 3HAeT (MIH UMeeT
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OCHOBAHH® NpeNIIOA0KUTE), ITO 3T0 AeTepMUHAPOBAHHAA
MAImHHA ¢ BXOJOM, HO He 3HAET, KAKAs NMEeHHO HOJCHCTOMA
(13 mX Bo3MOKHOH COBOKYIHOCTH) HAXONHMTCS lepef, HAM;
IIOCKOAbKY MpPOCTPAHCTBO BHOOPKHU 9ToH CHCTEMH 3a/IaHO
COBOKYIHOCTbIO, HalJie:Kam|M 00pas3oM mofo6pauHoil, Ha6-
JI0fiaTeNh BIpaBe TOBOPATH O BEPOSTHOCTA TOrO, 4TO 9Ma
CHCTEMA, B 9MOM COCTOSHAM ¥ IIPA 9MUL BXOMHHX BeJNH-
quHax OymeT HAXOZUTHCA B COCTOAHME pABHOBECHA.

Ko BTropomy Tuny, HecpaBHeHHO Gojlee pacmpoCTpaHeH-
HOMY, OTHOCSITCS WOJCACTeMBI C (IIOPOTOM», ¥ KOTOPHX 6ce
COCTOSIHNA pAaBHOBECHH, KOTJ|a 3HaYeHHe HOKOTOPOTO mapa-
MeTpa MeHbUI® HEKOTOpOil oIlpeflelleHHON BeJWYMHE, H
BCe HIN MOYTH BCe COCTOSHUA HepaBHOBECHH, KOT/ia OHO
OpeBHImMaeT 9Ty BeINTHHY. X0pomo H3BeCTHO, HAIpHMep,
9To NIA LOMHATHA Je/Ramero Ha demiIe TIpysa TpebyeTcs
CHIIa, IpPeBHIIAINIAs BeC Ipysa, MM 9T0 HepB He OTBETUT
HOTEeHI{NAIOM AeiCTBU, HOKA BIEKTPHISCKOe Pa3/ipasKeHne
(B Toit mam umoit $opme) He IpPEBHCHT OIpefeleHHOTO
YpOBHA.

Jlas Hac ceif9ac BayKHO OTMETHTH, YTO0 HOPOT, MOCKOIb-
Ky OH ONarompHATCTBYeT IIOCTOAHCTBY, JeTKO MOKeT
co3farb HeoGXogUMble YCIOBHMA AJIA TOT0, 4TOOH CBA3U
MeXRAY AByMA HepeMeHHHIMH Obmm BpéMennmmu. Hampu-
Mep, U3MeHeHNs CXeMbl, usobpakennoi Ha dur. 49, nerxo
MOTIN 0K 6HTH 00yclIoBJEHH TeMH ee 9acTAMH, KoTophie
COOTBETCTBYIOT  IOFICHCTeMAM € (HOpOTOMY.

12.16. Tenepb MO)KHO COEJIMHHTDH 9TH BHBOJH C BHBO-
naMu, K KoTophim Mui npuman B § 12.10. Ecan Tpu moxcu-
CTeMH CBA3aHH MewAy coboit Takmm o6pasom, 4ro cxema
HeIIOCPe[CTBeHHLIX. BO3JOHCTBHN mMeeT BHJ

.

Al | Bl |c

n ecan B HaXo#WTICs B COCTOSHHH paBHOBECHA IIPH BCeX
3HadeHnsix mepemeHHHX B A n C, To A m C He3aBHCHUMEL
(upu Beex ycmosmax). Taxum obpasom, mpeGuBamne B
B COCTOSHAN pABHOBECHs paspwiéaem GYHKYUOHAALHYIO
cessb mexmdy A u C.
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Ilpegmomoxum Temephb, YTo COCTOAHNA HOACACTEMH B
pAaBHOBECHE HpH ORHHX cocrosimusix mopcucrem 4 u C
1 HepaBHOBecHH! npH Apyrux. Horga 4 u C npu geuKeHun
BCeil CHCTeMH IO KaKOH-Tu6o JHHAK MoBeXeHWs NPOXOAAT
depe3 pasMHYHHEE COCTOSHUA, OHA OYAYT HHOTAA 3aBHUCH-
MEI, HHOT[Aa HE3aBHCHMH (CMOTps IO TOMY, paBHOBECHO
MJIU HEPABHOBECHO B NAHHHIL MOMEHT COCTOSHHE IOJCHC-
TeMH B).

Wrak, MB ROCTHTIN mepBoll Ileal, IIOCTABIEHHOH B
9TOil TJaBe,— CHAENAJNH BIOOJHO fSCHHEIM NOHATHE (BpPEéMeH-
HHX QYHKOUOHANBHHX CB3eil» IpA YCIO0BUAX, KOIKA KOHT-
pOIb HCXORUT oT PaKTOPOB, IeKAIUX BHYTPU CHCTEMEH,
a He OCYIEeCTBIsercA IpoH3BONBHO N3BHE, W MOKA3AIH,
9T0 CYmecTBOBAHNE DTUX CBA3ed MOKHO o0HApDYMKHATL B
pesynbTaTe IepBUYHHIX  Ollepaiuii.

12.17. Itn OpencTaBiIeHHS MOKHO pacOpOCTpaHUTh HA
A00YI0 CHCTEMY ¢ KAKHM YrofHO YUCIoM Yacreidl H cBs3eil.
IIycrs cuerema cocTONT M3 MHOTUX GacTell WA HOfCHCTEM,
cOeMUHeHHHX Kak omucano B § 6.6; aro coegunenme obpa-
3yeT OCHOBHYIO CxeMy cBsideil. Eclld HeKoTOpHe U3 Iepe-
MPHHHX WA NOACHCTeM B TeUeHHE H3BECTHOTO BpEeMEeHH
He M3MEHSIOTCH, TO B BTOT mepuofd, IpoXofsmue depes
HAX CBSI3U He JYHKIUOHAPYIOT X [eJo oOCTOHT TaR, Kak
Oynro onm BpeMmenmHO (QM3HYECKHA pA3OpPBAHH.

Ecnu crabunnsyercsa odeHb Goabmas 4acTh mHepeMeH-
HEX, TO CTelleHb pa3obIeHHAs MoKeT JOUTH To Toro, 4TO
BCA CHCTeMAa OKaKeTCA pasfeleHHOH HA IOACHCTEMHI,
COBEpIIEHHO He3aBHCUMEe (BpeMeHHO) APYr oT Apyra.
Takum o6pasoM, KelocTHAs, CBA3HAA CHCTeMa HNpH cTabm-
JH3AOUKA TOCTATOUYHO OoJbImo# JacTH ee IepeMEHHKX MO-
’KeT Ha BpeMs IIPeBPATHTHCH B COBOKYIHOCTHL He CBS3AaH-
HHX MeRAY coboil mopcucreMm. VHHMEA cloBaMu, ROCMOAH-
Cme0 HEKOMOPHIT NEPEMEHHbLT MONCEm pasddeiumb cucmemy
Ha wacmu. (CooTBeTcTByOmMUA nNpumep HpHEBejieH Bo «Bne-
menun B KHOepHeTHry», § 4/20.)

12.18. Ilome onpenelseMoil COCTOAHIEM CHCTEME, Tepe-
MeHHEIe KOTOPOM 9acTo ¢rabMIH3upywoTesd, obiafaeT JHIMb
To#l 0C00EHHOCTBIO, 9TO AWHUU HoBeleHUA FacTo HAYT B
HeKOTopoM IofupocTpanctse. Hampumep, B mepnos, xorga
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BCe MepeMeHHb®, KpoMe OfHOil, HOCTOSIHHE, JAHHS HOBe-
HeHHs MoMKHA OHTbH upsAMo#, UapaledbHOH OCH, COOT-
BeTCTBYIOIeH eJUHCTBeHHOH H3MeHsiomeilcs nmepeMeHHOM.
Ecan ma mporsikeHun KaKoif-To JIHHNU TOBeJ\eHHA H3Me-
HAIOTCS TONBKO fBe IepeMeHHble, dTa JAUHAA B (azoBoM

/

¥

®Our. 51. Ha srane 4 axrusBEa
nepeMeHHad y, Ha sTane B — y | z,
Ha dTane C — z, Ha dTane D — z,
Ha drane E—y, Ha srame F — x H z.

TPOCTPAHCTBe MOKeT OHTh KpHBOH, Ho OHA JOJIKHA 0CTa-
BAThCs B IUIOCKOCTH, TIAPAJIenbHOM ABYM COOTBETCTBYIO-
mUM  ocAM, U T. A. EclIu He W3MeHsieTCA HU OflHA mepe-
MeHHafA, JUHASA IOBeleHNs, eCTECTBEHHO, IIPEeBPAIIAeTCH B
TOUKY U CHCTEMa OKAa3HBAaeTcs B paBHoBecuu. Hampmmep,
AN CHCTeMHl TpeX HepeMeHHEIX BO3MoKHA ORLNIA OB THHHSA
moBefenusi, MoKasamHas Ha ¢ur. 51.

B mepumon, upegmecTBYOmHA MOCTH)KEHHID PABHOBE-
cus, TaKHe IlepeMeHHEe OYy/[yT, KoHedYHO, BeCTH ce0s Kak
9acTHYHO IOCTOAHHHe QYHKIUH. 3HadeHHe HX Oy/eT
PACKpHBAThCH BO BeeX AAJbHeMmMX riaBax xkHATH. Pagm
yroGerBa Met 6yJeM ToBOpHTh, 4T0 YaCTHUHO IOCTOAHHAN
dyurnuEA (omHCHBaeMas ONHOBpEMEHHo C Toll WIH HHOU
IépeMeHHol) aRTHBHA WM HEAKTABHA, CMOTpS o ToMY,
M3MeHAETCA ST TNepeMeHHAsdg HIH HeT,
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CUCTEMA C OTJEJbHKNMH
- CTABIJIBHBIMU TTOJCUCTEMAMH

13.1. Busgcuns, 916 HY)XHO HOHAMATH IOJ, CHCTeMOM,
uMmelomiell «dacTudnsie, GIYKTYHpyoOum@e H BpéMeHHEIe
,HE3aBHCAMOCTH BHYTPU IeJOr0», MBI MOYKEM paceMOT-
peTh HeKOTOpHEe 0COOEHHOCTH IIOBeleHHsA CHCTEMEI TaAKOI'O
THOA.

B caoBax «cucreMa Taxoro THIA», KOHEUHO, He cofep-
JKUTCA TOYHOTO YHKA3AHUA HA KAKYI-THG0 OIpeleleHHYI0
CHCTeMY: MEI oIlpeflednIn ToJbKo KIace crereM. Hak Moram
On MH mocTHub Toumocra? Ilepen mamu pBa myTm.

TlepBriii cocTomT B ToM, 49TOOH pn00aBAATH HOBHE
moxpoOHOCTH, HMOKA MEI He OXapaKTepH3yeM CHCTeMY ¢
HOJHOH TOYHOCTHIO, TAK 4TO ee IoBefeHue OYymeT HAeTepMu-
HADOBAHHKM H OJHO3HAYHO ONpefJefeHHEIM; 3aTeM MH
MOKeM IIpOCIeRuTh 5To MOBeeHIe BO BeeX peTaisax. Taxoe
#cclefoBaHNe OpHBeNo O HAc K TOYHEIM BHIBOTAM, HO
namo 6K maMm ropasfo Oodbme IofpolbHocTeil, Tem 9TO
BY)KHO JJIi OCTAJAbHHX [JIaB KHHUIH,— CTOJIBKO, 49T0 HX
TpyAHo OR0 OH pacecMoTpeTb. '

Bropoit myTh cocrour B TOM, UTOGH TOBOPHUTH O CHC-
TeMaX «BooOmie». 37iech Upe3BHYANHO JeTKO BHNOYCTHUTDH
H3 PYK riaBHoe M IYCTHThCA B HeollpefeleHHEE PaCCysK-
NeHHs 0 TOM, YTO0 NPOHMCXOAHT «OOHKHOBEHHO», He o0pa-
mad BHUMAHHA HAa ToT (GaKT, UTO (OOHKHOBEHHOCTHY TeX
HIN WHHX CBoHCTB (CKa;KeM, JHHOHHOCTH, HAJTWIAA II0-
pora W T. I.) BechbMa pa3JWdHa B CHCTeMAX, M3ydaeMHX
conmonoramu, HeiipodusmomoramMn u ¢usmramu, Ilpm o6-
CYKIeHAN CHACTeM «BOOOIE» CTPOTOCTh WM TOYHOCTh 803-
MONCHB. B TOM cAydae, eClAN BHOOIHEHH [BA YCHOBHA:
xaacc 0GCYmaeMBIX CHCTeM NOJ/KeH ObITH TOTHO oIpefe-
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JeH, 1 YTBOPIKAGHUA, KOTOpHe MH BHCKa3HBaeM, KOJKHBI
TOYHO XapaKTepua0BaTh cBoiicTBa damno20 kaacca. UHERIME
cIoBaMH, ME OTKa3LBaeMcf OT TOYHOCTH B OTHOINICHHH
oT/leNbHON CcHCTeMH U OepeM ma cefd OTBETCTBEHHOCTH
38 TOYHOCTh B OTHOINEHUH KJIACCA CHCTeM. JTOT BTOpOH
IYTh M MOCHYKUT TeM METOXOM, KOTOPHM MH GyaeM B oc-
HOBHOM IOJXb30BATHCA B OCTAJNLHHX TIIaBax.

WaMenus ¢BOl0 IedAb, MH OyjeM 9acT0 HaXOOHUTh, UTO
ofcy:keHrHe Kiacca CHCTeM [erde BeCTM HA IipEMepe
Kakoii-To HHAUBHAYAJIBHOH CHCTeMH, IIpOCHOIKHBAL ee
oBeJleHHe B MeTalsX; B TAKAX CIyIafX CIenyeT YSACHUTH
cefe, uTo HUHAUBAAYaAbHAsA CHCTEMAa BaKHA TOJBKO B
KadecTBe TUIMIHOTO, (IPeNCTABUTEIBHOTO» HMJIU (CIydai-
HO BHIOpDaHHOTO» dJeMeHTAa Toil COBOKYNHOCTH, K KoTopoi
OHA IPUHANJIEKHT. X 0T Hame o0Cy/K/eHie BHeMmHEe 9aCTo
0yaer cocpeloTo9eHO HA OTHeNbHON cHCTeme, B felicTBH-
TeJIPHOCTH OHO HAIPABIEHO HA CBOIICTBA BCETO Kiacca,
oTflenbHAs Ke CHCTeMa BBOAUTCH NUIOb KAK CPEACTBO JUIA
DOCTHIKeHU A Iean.

B panbpHelimem HaM mpupeTcsi MHOTO 3aHEMAThCS CHC-
TeMaMH, HOCTPOEHHHMH «cAyYaiiHrM» ofpasoM. OTO ClioBO
Bcerga OymeT 03HA9aTh, YTo MH pacCMaTpuBaeM HEKYIO
0000menny0 cHcTeMY, 4YTOOH BHSACHUTE ee munuinble
CBoIiCTBA U STUM NyTeM NPUUTH K KAKUM-TO TOYHHIM BEIBO-
ZaM o0 ompemeleHHOM kadcce CHCTEM.

13.2. Ocoboe smadenne Ads IoclAefyOmMX riaas OymeT
HMeTh KJIACC CHCTeM, COCTOSIMUX H3 dacTeil, KoTopHe
COEIUHAITCA CIYIARHEM 00pasoM I HMeWT OTHOCHTEAbHO
Gonbmoe INCIO COCTOSHUE paBHOBECHs (M0 OTHOMEHHID K
o0meMy dHCIAY COCTOSHMIA).

I'oBops TodHee, IMpeANONOKIM, ITO Nepesi HAMHU Bech-
Ma Goxbmoe uncno Oollee MAA MeHee OJHOPOAHEX YacCTei,
KoTopee 06pasyiorT cBoH COOCTBEHHHH «MMp» € KAKHM-TO
pacipegelerueM diaeMeHToB. Ilpegnmonaraercs, 9To Ka-
Jag dacTb IpefcTaBiseT coboll cHcTeMYy, OIpefedseMyIo
COCTOAHHEM, U II03TOMY B €€ H3MEHEHUU CO8EPULEHHO Om-
cymcemeyem saemenm cayuainocmu. Hax HeGombmasa Ma-
mMAHA ¢ BXOMOM, OHA, HAXOAfACHh B M3BECTHOM COCTOSHHH
W B U3BECTHHIX YCa0BUAX, Oymer BecTH ceGs U3BECTHRIM
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ofpasoM; 1 oHa GyjeT BecTm cels Tak BCAKUHA pas, Koraa
BTO COCTOAHNE W BTH YCIOBUH IOBTOPATCA.

BosbMem Temeph BHIGOpKY U3 BTUX dacTell ¢ MOMOMILIO
Kakoro-nmubo scHO oupefeleHHOTo MeToja M HOJIYyIUM
TakuM o00pasoM KaKYyIO-TO OIpefieleHHY0 COBOKYIHOCTH
gacreil. (Mu He mpefonaraeM, 4To Bce YaCTH MMeEOT paB-
HYIO BepOsTHOCTh MONACTH B BTY BHIGOPKY.) 3aTeM MEI Bo3b-
MeM BHIOODKY W3 BO3MO/KHEIX CHOCODOB WX COEUHEHW,
ONATH-TAKU ¢ IOMONMIBI0 ACHO OIpeflelleHHOTo MeTofa, U
MoJyYuM HKaKoi-To oOJUH cmoco0 coeTUHEHWS.

OmnpefieieHHAA COBOKYIHOCTH dacTedl, CoelMHEHHBIX
onpefieTeHHEIM 00pa3oM, COCTABUT HAMY OKOHYATEILHYIO
cacTeMy.

JTa oKomUaTelIbHAaA cUCTeMa, HY;KHO 3aMeTHThb, GyXeT
cucTeMoil, ompeflensfeMoil cocroAHdeM. OHA He CTOXaCTU-
YecKas B TOM CMEICIe, YTO0 OHA He cmoco0HA W3 TAHHOI'O
COCTOSHUA U IPH JAHHHX YCI0BUAX COBepINATh Pa3IWIHbIE
mepexofbl ¢ pasHoil BepoATHocTho. Taxum obpazoMm, U~
dusudyasvras cucTeMa BoBce He COJleD/KUT DJIEMEHTOB CIY-
gailnocT. CaydailHocTh BHOCUT HAGA©IATEIh HIH DKC-
MepAMEHTATOp; ero MajJo UHTepecyeT WHANBHIyaJIbHAA
cucTeMa, B3ATad myTeM BRIOODKH, HO BechMa HHTepecyeT
Ta (HomyJasmusA» (MHOKECTBO CHCTeM), U3 KOTOpoHél oOHa
OnlIa B3ATa, TOYHO TaK jKe KaK Heilpofusumolora @uTepe-
cyeT COBOKYMOHOCTB 00BEeKTOB, HAZHBAEMEIX (TOJOBHOM
MO3T MJiexomurawmero». «CiayuaiigocThy BO3BHHKAET OT
TOTO, YTo HabIoAaTeldb BCTpedaeTcd ¢ cHcTeMoil, UHTepe-
CYIOIed ero TONBKO HOTOMY, YTO OHA TMOWYHA JJIA COBO-
KyIHOCTH cHcTeM. PacemarTpuBas JaHHYH IOTYJISIAIO
B KadYecTBe IIPOCTPAHCTBA BLIDODKHU (MOJYYeHHOTO OT ABYX
OepBUYHHIX MPOCTPAHCTB), HAOMIOHaTe b BIpaBe I'oBOPUTH
0 8epOAMHOCMU BCTPETUTHh CHCTeMY ¢ USBECTHEIM IoBeje-
HAeM WIA ¢ H3BeCTHRIM CBOHCTBOM.

Ecaum ¥ sToil cmemuukanud ToGaBdAThH ycloBdHe, 9TO
HCXOAHLE YacTH HOJKHE AMeTh MHOI'0 COCTOAHUN PaBHO-
Becus (KaK, HAOpUMep, cHCTeMEHI, ymoMAuyTHe B § 12.15),
TO ML HOJYYUM CUCTeMy TOT0 THIa, 0 KOTOpPOM MEI 9acTo
fyneM rosopuTh B fambHeimeM. 3a HeHMeHHeM JIy4mero
TepMUHA A Oy/Ay HA3EBaTh ee NMOMUCTACHIBHOM cucTeMoi,
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Koporko roBops, 83To Jwbasm cucTeMa, IaCTH KoTopoOi
HMe0T MHOTO COCTOAHMHA paBHOBeCHS W KoTopasa obpaso-
Baga IyTeM ciydaiiHoro mojfopa dacTefl W COeNHHEHUS
AX cayYailHKIM oOpasoM (UpH YCIOBHH, 9TO DTUM CIOBAM
npujaeTcA ToYHHH CMEICA, YKaSaHEHHHA BEIme).

Jlo6ue omopemenends, ogHaKo, MOryT OHITh OKOHYA-
TeIbHO ONPABNAHK TOABKO DPe3ydbTaTaMH WX IpaKTAde-
CKOTO TOphAMeHeHUA. B ocrTanbHo#l vacTH KHUTHM OYyAYyT
TIOKA3aHL HEKOTOphle CBOMCTBA CHCTEMB! DTOI'0 HHTEpec-
HOTO THIAZ, KOTOpafg NpeacTaBisieT cofoil KIWYeBY0 CHC-
TeMy, eclIM MLl UpUMEHSeM HAImy OCHOBHYI CTPATEruio,
onucagnyio B § 2.17.

13.3. JlemoncTpupys 9TH cBoiCTBA, MH He GyjeM o6CyK-
JaTh OfHY OIpefleleHHYI0 CHCTeMy, 0XapaKTepu30BaHHYIO
BO BCeX JleTalsx, a GymeM paccMaTpuUBATh KiIace CHCTEM.
Ilpm  obcyspmenunm Kimacca cucTeM Helb3d 3a0uBarh 00
OHOM Ba’sKHOM pas3IMINd, KOTOpoe Mdl HMOKHH Nenarh
OpousBolbHO: 1) ofcy)KHaeM JB MH To, YTO MONem PO~
H30HTH? — BONpPOC, KOHIEHTPAPYIOMMI BHIMAHIE HA Kpaii-
HUX BO3MOMKHOCTAX, CAENOBATENbHO, HA PEIKOM M MCKIIO-
9UTeIbHOM,— Win 2) ME o0cyKagaeM To, 9To 006b4HO Hpo-
HCXONHT? — BOLPOC, COCPENOToUNBAIOIMUIE BHUMAHWG HA
IeHTpaJbHON Macce CIydaes, clefoBaTelbHO, Ha OOHUHOM
u opAmHapHoM. O0a BoIpoca MOryT OHITH YMECTHHMH; HO
DOCKOJIbKY OTBETH HAa HHX COBEDHICHHO pA3JHYHHI, MBI
AOJIKHEI TIaTedbno H3aleraTh HX CMemIeHud.

13.4. PaccmoTpum oo CBoCTBO 8cex cACTeM, ONpeyess-
eMEIX COCTOAHNEM, KoTopoe OyIeT MMeTh §oJIbIioe 3HadeHHe
B panbHelimeMm. Eciam B cucreMe, oIpefeisgeMoii cocTron-
HHEeM, KaKasg-To MoJCHCTeMa He M3MeHAJNach, a 3aTeM Ha-
9ajia HM3MEHATHCH, TO MOJKHO 3aKI0IHTH, ITO B TOT MO-
MeHT, KoT/la oHa HadaJla H3MEeHAThCH, Cpefi e NapaMeTpoB
651 Io Kpaiime# Mepe OfMH TaKoil, KOTOPLIA caM W3MeHsI-
ca. VIaMeHeRme M03KeT IPOMCXOAUTD TOIABKO OT H3MEHEHHUA.
ITouemy aTo Tak, HeTpynHo BAmerb. EcIl HA OepeMeHHYIO
ana mogcucreMy C HEDOCpeNCTBEHHO BIWAIOT TOABKO Ha-
pameTpet 4 1 B (cM. cxemy Ha crp. 254), ecin A u B B Te-
deHNe KaKOT'0-TO BpEMEHH IOCTOAHHH U 6CJH B 310 BpeMa C
HepemiIo U3 COCTOSHHA ¢ B To )Ke caMoe cocTosHue (T. e.
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ecld ¢ — cOCTofiHMEe pABHOBECHA), To HAJIA TOTO, YTOOH
nosefieAne C OHI0 3aKOHOMEDHHM, MEPEXOf ¢ — ¢ JOKeH
OOBTOPAThCA A0 TeX Hop, moka A u B coXpaHAloT Ipem-
HIOI0 BeJWYdHYy, T. e. OCTalTCA HocToAHHLIMU. Ecau
C — cucTema, olpefensieMas cOCTOAHUEM, TO Hepexof OT
€ K KaKoMy-auGo [pyroMy COCTOAHWIO MOKeT IpOM3OoHTH
TOJNBKO HMocie ToTo, Kak A unu B, mo raxoit 6u1 To HA OBL10
OpUYdHe, U3MEHHUT €801 BEIWINHY.

Takum ofpasoM, eciam  mofcHcTeMa, olipefelseMas
COCTOAHMAEM, HAXOAUTCA B paBHOBECHH U OKpYAleHA TMo-
CTOAHHLIMA HapaMeTpaMu (Bo3MOMKHO, OHH ABJIAIOTCA Iepe-
MEHHBIMH pyTuX HOfCHCTeM), TO JJIA Hee BTO paBHOBecHe
CIAYHAT KaK OH JoBymKoit. OKazaBmMUCE B COCTOAHMH
paBHoOBecnA, OHa He MOyKeT BHIATA M3 Hero A0 Tex IoOp,
moKa Kakoi-1mbo BHemHuil JaKTop He 3acTaBUT ee TOHKe
U3MeHUThCA. SIPKUM mpUMepOM MOLYT CIYMUTh OTOHLKH,
6nyxpanomue 0o obyriaenmoii Gymare: KasKABll y4acTOK
Gymaru, XoTs oH U cmocofeH TopeThb, crabuien, IMoka OC-
Taercd XoJONHHM; OfUH OloHeK MoieT IPeBpaTUThCH
B JBa, MOryT OPOMCXOJUTH pa3NndHile Apyrue coOHTUA,
HO Xolojnas GyMara He MoyKeT 3aTopeThes, MOKA He BO3HUK-
HeT OroHeK XoTdA OH B offHOM U3 cocefHUX TodUeK. J[o Tex
Iop MoKa ocTaeTcd XoTh ONMH OFOHEK, HeJb3f 3apaHee
YCTAaHOBUTL NpEAETH Toro, 9YT6 MOKeT NpPOH30MTH; HO
eclid BcA OyMara Opumia B COCTOAHHEe «OTHA HeT», TO B
JalXbHelmeM oHA YiKe He OyJeT H3MeHATHCA.

Jleuwdcenue x paenosecuro

13.5. TlocMoTpum Temeph, KaK MOMACTAOMIBHEAA CHCTEMA
Oyner mpuGIMKATBCH K CBoeMY KOHEYHOMY PAaBHOBECHIO.
Ha mepsmnit Ba3rasaj 3geck Kak 6yATo O Hedero oOCyKAATh,
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TAaK KaK eCJIH IOBefleHHe JacTell ompeersierca cocTOAHIeM
1 faH cmocold HX coefWHEHWA, To U Iedoe OyneT cucTeMoi,
ompelelAeModl COCTOSIHHEM; €CIM B KaKOU-To MOMEHT ee
mpemocTaBUTh caMoil cefe, To OHA MO HEKOTOPOH JUHAN
moBefleHAA HANPABATCH K CBOEMY KOHEUHOMY IUKIY (AIH
TOUKe) PaBHOBECHA — TOUHO TaK ske, KAK B JwoboM ApY-
roM ciIydae.

OpHako TOT AT, 9YTO YaCTH MOAUCTAOHIBHON CHCTEMBI
00I2Ja10T MHOKECTBOM COCTOSHUI PAaBHOBECHSA U CHOCOOHLI
K BpéMeHHOH cTabunusanmum, BHOCHT psif ocoleHHocTei,
3aCJHYKUBAIOMAX BHUMAHKA: U3 HUX, KAK Mbl YBUIUM A b-
OIe, BEITGKAIOT HHTEpECHble CIeCTBUA, KACAIIMecs ToBe-
AEeHAA IRUBHX OpraHU3MoOB.

13.6, Jlag omucaHusA HoBeeHUA DTAX JOBOIBHO CIOK-
HHIX CHCTEM IIolle3H0 BBecTH cJeAYIOIUA mora3zaTelb. B
KasROBIi TaHHWT MOMEHT BeA cHUCTeMa, a 3HAYAT, M KasKaad
13 ee IepeMeHHBIX, HAXOJUTCA B olIpefelleHHOM COCTOIHNIY;
COCTOAHME KaK[oil IepeMeHHOUN gBIAeTcs ANdA Hee Aubo
paBHOBECHRIM, TG0 HepaBHOBECHHM (B YCI0oBHAX, 3aJaH-
HHIX OCTANBHGLIMA HEePEMEHHLIME). YUCLO nePeMEeHHbE,
HAXOAAMMXCA B COCTOAHUN pABHOBEeCHA, MBI OymeM 0003-
HayaTh OykBoil i. Kcau 1eloe cOCTOUT M3 1 IepeMEHHHX,
To {, OUEBHAHO, HOJUKHO JeskaTh B mpefeaax ot O mo n.

Ecnu i paBHo n, To KayK[ad mepeMeHHASA HAXOTUTCA B
COCTOAHUYU PABHOBECUA B YCIOBUAX, 38JaAHHHEIX OCTAJILHEI-
MU IepeMeHHHMH, TAK 9To H I(eJoe HAXOAUTCA B paBHOBE-
cun (§ 6.8). Ecau [ He paBHO n, TO JApYyrue IepeMeHHLIE
4mcIoM (B—i) H3MeHAT CBoe 3HaUeHHe IPH oYepeHoM Iepe-
xofie. Torga HacTymHUT HoBoe COCTOAHME ENOT0 U [ IpHUMeT
HoBOe 3HaueHHe. TaxuMm oOpas3oM, IpH ABWIKEHUH IeI0T0
BOJL HEKOTOPOH THHWA MmoBefeHUs [ OyaeT U3MeHATHCH
U MH cMO’KeM JyUme MOHATH MOBEIEeHUe I[el0To, ecld pac-
cMOTpHM, KaK OyJeT BecTH cebs { ¢ TedeHHEM BpPeMeHU.

13.7. Ecau gana cacTeMa ¥ [NAHO ee HA4Y3JbHOe COCTOA-
HUe, DoBefleHHe { OYHeT cTporo feTepMAHUpoBaHo. OJHAKO
JJIs mEeJOoTo KJacca CHCTeM MoBeleHHe [ 0XapaKTepu30BaTh
TPYAHO, €CITH He CIATATH IBYX NPeNeJbHHX cIydaes,B KOTo-
PEIX 0HO OyAeT HpocTHIM U AcHEM. CpaBHeHNE STUX IIpefel b-
HBIX CJIYy4a€B JacT HaM IIyTeBOJHYIO HUTh, KOTOpasa IpHHecer
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HEOOUEHUMYI0 NOAB3Y B HoclelyWMuX I&BAaX, TaK KAk
CHIbHO NPHGIWSAT HAC K pEIIEHUI0 OCHOBHoM mpobieM:l,
nocrarjiesHod B ri. 11. (VcranasiauBas, 976 mpoucxomuT
B JIBYX 0Co0eHHO HPOCTHX W ACHHX CIYIaAX, MH CIeLyeM
cTpaTerdd, onmcamRHoir B § 2.17.)

13.8. OauE npepeasRHil caydail — 5To NoJANCTAOGHIBHASN
CHCTeMa C 0YeHb CIVIBHO pA3BUTHMHE CBA3AMH, B KOTOpOH
OOYTH KaKEaA IepeMeHHAsl COeflMHEHA& IOYTH CO BCeMH
ocTranpEEME. (B cxemMe HemocpemcTBeHHLIX Bo3medcTBI
A TABKOH cMcTeMH Opumuioch OL Ha9YepTHTH Mo4YTH Bee
u3 n(n—1) BOSMOIKHLIX cTpeioK.) PacecMoTpum ciydaii,
B KoTopoM (Kak 8To Guuio B § 12.15) BeposATHOCTH paBHO-
BECHOTrO COCTOAHHA (p) NI KasKmoll IMOACHCTEMH OYeHb
BeJIMKA W BCe BepOATHOCTY  He3aBucUMH. HKar Oynper
pecta cebs i? (3mech MH XoTHM 3HATH, 9T6 Gyzmer upouc-
XopuTh OGLIYHO; 4TG MOMem TpoHW30dTH, HAC Majo MHETE-
pecyer.) .

BepoATHOCTD paBHOBECHOTO COCTOAHHA RJA KaKAOA
YaCcTH paBHA p, YW NOITOMY IpY YCJIOBHY HE38BACHMOCTH
(BepoaTHOCTell) BepoOATHOCTH TOTo, 4TO Neloe M3 n mepe-
MEHHHIX OK&JKeTCH B COCTOAHHHU paBHOBecHA, GyleT paBHA
p" (cornacuo § 6.8). Ecam p He oueusn Gamsxo x 1, a n
BeXHKO, To Beaudnua p” GyueT Ipe3prdaitao manoit (§ 11.4).
Benuuuna { o6x9H0 GyseT Hefamexa o np (T. €. B KaKILH
NAHHBII MOMEHT Jiods dacTell, HAXONAMUXCA B pPaBHOBE-
cuu, Gyner 6nmska x p). Torma sunus woBeneHHa Oymer
HeolpefeleHHo GIYMAaTh 0KOJO0 3Toll BEMWUWHE W Leloe
OpujieT B COCTOAHHE DABHOBECHs B TOM W TOIBKO B TOM
cliydae, €CAH [ cIAy4allHO MOCTHTHET CBOBH MaKCUMAJbHOMR
peanauH (n). Taxum obpasom, Mbi modydaeM, mo Cymie-
CTBY, Ty e KapTuny, 9To u B § 11.3: Mn mmeeM cHcTemy,
JAHAA TOBEAEHWA KOTOPOil AJIMHHEL ¥ CJIOKHEBI, & MAHCH
HA JOCTHKeH¥We paBHOBeCHS B Goliee WM MeHEe KOPOTKO®
Bpems npm GoxbmoM 7 Kpaitme Mamul. B sroM ciyuae
BpeMs, Heo6XofmMmoe is Toro, 4YTo6H Ilelloe MOCTATIO
pPABHOBECHOrO COCTOSHNA, OyReT 4UpesBHMaiiHoO KIUTeNb-
uuM, ODofobHEM T, B § 11.5.

13.9. Ocolerno mHTEpecHO, YT6 DpoU30ifieT, 6CiHu i CIY-
yafiRo Gyaer oeRb Goakmum, Ho emie He paBHbM n. Ilpex-
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HOJIO/KUM, HAUpPAMep, 9TO B CHCTeMe pACcCMaTpABaeMOro
tuna, coctonmed us 1000 mepemennnix, { mocturio 999.
Tenmeps nexoe 61u3ko K paBHOBecHo, Ho YTO IpOU3ONeT
manpme? (HEA NepeMeHHAas HE KOCTAIIA pPaBHOBECHSA U
6yner usMeHATHhCA. TaK KaK cHCTeMa CHJIBHO MAacHIIIPHA
cBA3AME, GonpmmucTBo M3 999 oCTANBPHHX HepEeMEHHHX
OKa)KeTcA B Clefylommii MoMeHT (Wi IpH oYepefHOM
CTYIEHYATOM CHBHUre) B W3MEHEHHLX YCIOBMAX;, [JA TOro
9r10o0H COCTOHWE KAMKLOA W3 HUX U menepb GHIIO paBHO-
BecHHM, TpebyeTcs cornafenne 999 coOutuil, BepoATHOCTE
KajK[oro W3 KOTOPHX paBHA D, TAK 4TO i CKOpee BCero
IpoCTO BHOBD yHafmeT Mo cBoell cpefHell BeamauHn. Taxum
o0pa3oM, HacHOleHHAasA cBA3AMA ¢opMa ToamcTabHIBHOM
CHCTEMEI, lasKe eCJH OHa HOXoieT .oYenb G6JIHM3KO K Co-
CTOSIHUIO PABHOBECHA (B TOM CMEICHe, YTO OONBMIMHCTBO ee
gacTell JOCTUTHET 8ro), He CMoKeT COXPAHUTD BTy GauzocTs,
a IoYTH HaBepHOe BO3BPATHTCH K KAKOMY-TO (CPeHEMY»
COCTOAHMIO. JHAYNT, AAA TaKoll CHCTOMEI THUMYHA He-
CIOCOOHOCTH 33aKPOIIATE YACTHYHKE WM MECTHHE yCIeXu.

.13.10. IIpepnonaras, Ir0 YMCIO n HO-IPSKHEMY BeJHKO
® BepoATHOCTH HE3aBMCHME, CDABHUAM TOJBKO UTO OIHCAH-
HO® IoBefieHWe (peYb mIIa O CHCTEMe, 3HAYHTONBHO WK
NpefelbHO HACHIEHHON CBABAMEA) C HoBefeENeM MOJH-
cTabMIbHOM CHCTEME, B KOTOpOH mepBUYHEIE CBASH MEIKAY
HepeMeHHHME HeMHorounclenskl. (Cxofgas cucTeMa mouy-
9UTCH W B TOM CJAydae, ecld CReNaTh p OUeHb OamsxmM K 1:
HOCKONBKY GONBMWHCTBO IEpPEMEHHHX GOAbmMYI YacTh
BpeMeEH 0yJeT HaXoAUThCA B paBHOBeCHH, T. e. He OyjeT
H3MeHAThCA, YHKIUOHUDYOMEe cBAsU, corjacno § 12.17,
roke OynyT maloumciennu.) Hax B aToM ciydae Oyper
BecT# cefA [, oCcoGeHHO TOTNA, KOIJa YMCJIQ CBA3EH HpH-
OAA3UTCA K HYIIO?

PaccmoTpnM cayuaii, Korja oHo JNEeHCTBUTENBHO JOC-
tarno wynsa. CucTeMa Temepbh HMIeHTUYHA TaKoll cucTeme
U3 n IepeMeHHHX, B KOTopoil Mey OepeMeHHKMH BOBCe
HeT cBA3ell; 5To TOABKO B HOMHHAJIBLHOM CMLICJIe «CHCTEMay.
Jlw6aa u3 ee wacreif, Dpumenmas B COCTOAHHE PABHOBE-
cdf, NoMKHA OCTaBaThCA B HEM, TaK Kak HUKaKoe
BO3/IelicTRIe HO MOOT NOATH Ho Hee. Kciam CpaBHHTP JIBA
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COCTOAHNA I[eJoro — Golee pamHee H Gollee Io3[HEE,—
TO BCe 4ACTH, HAXOAWBMMUeECA B COCTOAHMM paBHOBeCHs B
TIepBOM COCTOSHUM, OYAYT BXOAUTH B HEro W BO BTOPOM;
MOSTOMY BEAUHUNA [ HE MOJNCEM YMEHbULAINBCA CO BpeMe-
nem. OGHYHO oHa Oyner, pasymeercs, Bo3pactaTh. TaruM
o06pa3oM, CHCTeMa BTOr0 TUIA nocmenewno MpubIMIKaeTCH
K CBOeMY KOHeYHOMY COCTOAHWI0 paBHoBecus. Ee JBMKe-
HHUE K HeMY, IO CYIIecTBY, CXO/JHO C TeM, KaKoe MH BHJEIN
B 3-M cnydae B § 11.5, u6o pmua KoHeuHOTrOo paBHoBeCHA
HOCTaTo9HO, 9To0H K HeMmy Ipumia nmauboiee «MeLIu-
TeJbHaA» yacTh. IlodToMy Bpems, meobxommMmoe AAA foc-
THKeHHA paBHoBecHs, 6ymer 6musko k T,, T. e. He Oyfer
4epecayp MOJNTHM.

13.11, JIBa paceMOTpeHHHNX HaMu THOA DOMHCTAGHIBHEIX
cucTeM HAXOMATCA Ha IPOTMBONMONOYKHHX II0JMI0CAX, W B
peadbHOM MHpe DeflKo MOJKHO BCTDETHTb CHCTEMY, TOYHO
COOTBETCTBYIYI0 OMHOMY U3 HHX. TeM He MeHee oHH
BajKHLI, ecAd MLl NOpHUMeHseM CTpaTeruio, ONUCAHHYIO
B § 2.17, Tax Kak 5T0 ficHo odYepYeHHEE TUIK € SCHO
0YepUeHHHMH CBOHCTBAMHI; eCHW peasJbHAfg cucTeMa Oam3-
Ka K OfHOMY U3 HHX, MH WMeeM OCHOBAHME YTBep/KIaTh,
4T0 ee CBOMCTBA Take OYAyT OJIMBKA K cBORCTRAM CHCTEM
9TOro THIIA.

IloBesenue moNMCTaOMABHEIX CHCTeM, IPOMEMKYTOYHRIX
MejKy STHMH IByMA, BecbMa CIokHO. B Takux cmcremax
Oyner BosHEKaThH (CM., HampuMep, § 12.17) xaneiifockomu-
decKoe pasHooOpasue IOfCHCTeM, KoTophle GYAyT Cymie-
CTBOBATh JNMmb HeJ0Jroe BpeMs; HeKoTOphle U3 HUX COX-
panAT B TedeHHe KOPOTKOTO BpeMeHH CTalWIbHOCTH, HO
3aTeM OyAyT H3MEHATHCH U pACHAZATHCH, TepAA CBOIO
AHIMBHAYANBHOCTh, UuCT0 CTAaOMIBHEX IepeMeHHHIX i
MoeT To BospacTaTL, KOTJla HeCKOJBKOo IToAcCHCTEM coX~
paHsAeT ¢TaGHIBHOCTH, TOo CHOBA B Toll MIW WHOI cTeleHH
CHIKAaThbCHA, KOTA OHH CTaHOBATCH HecTabmibEmmu. Ho-
JefaHna OYNyT B3HAYMTENBHBIMH [0 TeX HOp, NoKa OfHA
U3 BOJH He TOAOpPOCAT moKasaTenb { fo BeJIWIMHEHL I,
rge OoH ¥ OCTAHeTGH.

Bénpmuit maTepec mpefcTaBAT AJis HAC CUCTEME, HaXO0-
AAmMecs OamWKe K Ipefedy pasoOmenHocTH, TAe TeHASH-
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nuA [ K KYMyJIATABHOMY BO3DACTAHHMI0 BLIpasKeHA CHIIb-
Hee; 3)iech i, XOTA U of6Hapy;KUBaeT HEKoTOpHE KolebaHus
M 4aCTO HEMHOIO CII0JI33eT Hasal, BCe jKe MpoABAAeT 3a-
MOTHYIO CKIOHHOCTEL WpHONMmKaThea K Benrudnne n. Vimea
AelIo ¢ TAKOTO pofia CHCTEeMOil, DKCIEPIMEHTATODP YBHJMT,
KaK [ HeONHOKpaTHo OyJeT Bo3BpamaThCsA K1 IOCHe CMe-
IeHuA, 0y Her'o co3[acTcs BOeYaTieHHe, 9To { «CTapaeTcay
XOCTAYb n.

13.12. Jlo cux nop Mul 06cy:Kaaiu TOMbKO NMepBHil ciIy-
qait, ouncauusii 8 § 12.15; a 9ro ecau 651 monmerabuabuag
CHCTeMa Bcellelio COCTOoANA U3 JacTeil, pABHOBECHEE COCTOA-
HU KOTOPHX XapaKTepU3ywTes moporom? IToT BoIpoc 0y-
leT ocuBeHHO WHTepecoBaTh Heiipoduamonora, XoTA Mpeji-
CTAaBAT MeHbIe MHTepeca JJIA TeX, KTo HaMepeH paboTaTh
C afANTUDPYIOIAMUCHA CHCTeMAMM WMHBIX THIOB.

Hanuume mopora wmckiiogaer chenadHoe paHee Ipef-
OOJIOKeHAe O He3aBHCHMOCTH BepoOSTHOCTeil: Temephb
mMAaHCH Ha COCTOSHHE DABHOBECHS [JiA ToA WIM HHOM
HepeMeHHOM 6y/IyT BapbUpOBATH B H3BECTHOM COOTBETCTBUM
C BenuIMHAMM ee mMapameTpoB. B ciayuae aByx mau Goib-
Mmero 9ACiIa HelipoHOB dTO COOTBETCTBHE OyMeT ONHUM IIpH
Bo30YK/alOMeM JleiicTBUN H APYTEM — o00paTHEIM — IIDH
TopMo3HoM Aeiicteun. (IIpm mamuumu kak Bos6Gyxpanmux,
TaK H TOPMO3HHX CBA3edl pe3yibTAT MOKeT HpPHONMKATE-
¢ K He3aBUCUMOCTH BepoATHoCTeil.) JlanbHeiimee mccie-
RoBaHOe BBeJo OH HAaC B mofgpobHOCTN, U3IAMHNE B HAIIeM
o030pe; B HacToAmMEee BPeMsA MaJIo 9TO0 MOMKHO CKasaTh Io
3TOMY BOIpocy.

13.13. Mloxsenem uroru. Ecau nonucrabunbuas cucTeMa
cOCTaBJIeHa W3 dacTell, paBHOBECHLIE COCTOSIHAA KOTODHX
pacmpefiefAl0TCA He3aBHCHUMO OT COCTOAHHA HX BXOJHEX
BeTHYWH, To OYyTh ee K KOHeIHOMY paBHOBECHIO B 3Ha-
49UTeNbHOH Mepe B3aBHCHT OT YHCIAa (YHKIHOHAILHEIX
cBs3eil.

HKorpa cBA3eit Muoro, tuHuA noBefgenus obuuno GhinaeT
CI0kHOH U, mpH Goxbmoil BenudumHe r, 9pe3BHYANHO
KAUHHOM; M0dTOMY JJIS Toro, YToOH meNoe NpPUMIIO K paB-
HOBECHIO, OOHYHO TpeOyeTcA UpesBRYANHO JOJIr0e BpeMs.
Horga nuHHA OPHXOAUT K COCTOSAHUIO, B KOTOPOM YHCJIO
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cTaGUIBHHX HepeMeHHHX HeoOHYHO BelmKo, CHCTeMa He
cuoco0HA COXpAaHMTH ATOT HBOLITOK.

Horpa cBaseii Malo (Ipn MaloIUCASHHOCTH OOPBAYHEX
COeNMHEHUA WINM NpH GoJbimoM HWCHe HeM3MeHAMYXcH
qacTeil), NMHWA HOBefleHNA OOLIKHOBEHHO KOpOTKA, TaK
49T0 meaoe OHCTpo NPHXONUT K COCTOAHHIO PaBHOBECHA.
Korpa awenA mpEXOAAT K COCTOAHHIO, B KOTOpOM THCIO
cTaGWIBHHX [epeMeHHHX Heo0H9HO BeJadKo, cHCTEMa
cmocofHA COXpaHATH BTOT M3OLITOK B TedeHUE HEKOTOPOro
BpeMeHH B TaKuM o6pa3oM DpHGIMKATHCA K MOIHOMY paB-
HOBECHI0 IIyTeM HAKOILUIBHHS COCTOAHHN paBHOBecHA B
OT/I8NBHHX ee JacTAX.

Aucnepoun

13.14. Y DonmcTabUnbHOl CHCTeMH eCTh eme OfHo
CBOMCTBO, 3aCIY)KABANOMEe 0C000ro BHMMAHHI.

BosbMeM yuacTok ai00oil JMHEAA IOBEleHMA TAKOi
cucremii. Ilpociegws moBemenme Kakmoifl mepeMeHHOI,
MEL MOKeM OTMeTHTh, H3MeHWJAa JHU 0HA CBOW0 BeJINYHHY
Ha NpOTAKeHUW AaHHoro ydactka. Hampumep, ma ¢ur. 51
Ha y4YacTKe, oTMeueHHOM OykBamu B m C, y u z M3MerRA-
0TCA, &  ocTaeTca HocToAHHo#., Ha ygacrie, oTMedeBHOM
6ykBoit F, U3MeHAIOTCA T A Z, a MOCTOSSHHOH 0CTASTCH Y.
Tor ¢aKT, 9To aKTABHHe HepEMEHHHE HEpBOro YYacTKA
(y m z) He COBIAJAIOT C AKTUBHKIME IepeMeHHLIMH BTOPOTO
(r ®m 2), 5 6yny HasHBaTh Rucnepcueii. (B mamem npumepe
Y9aCTKM NpUHAgNeMalu ofHOM JIMHWHM, HO JBa YYacTKa
MOTYT DpWHAJJesKaTh ¥ pasHorM nauuaM.) Kak mokasusaer
9TOT HpHEMep, [HCHepcHA He 03HAUAET, YTO KBE TpYINH
AKTHBHHX IIepeMeHHHX He CofiepsKaT ofmero dJeMeHTa,
HEo6X0ofANMO TOIBKO, 9TOGH BTH HKBe IpYHIH He OBLINW
TORIeCTBeHHEIMH,

3Havenve gucmepcEw Gyxer mokasamo B § 13.17. 3pmecs
MH JO/UKHH OTMETHTL OJHY CYIIECTBeHHYI0 0coGemHnocThb:
XoTs 00a ydacTka MOTYT HAUMHATHCA ¢ ToUeK, pasaMIaio
WUXcH JAmMb 3SHAYEHAEM OXHON MAH HeCKONBKHX IepeMeH-
HEX (Kak B § 12.3), B pesynbTaTe HoCAeAy0mAX H3MeHeHIHA
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MOT'YT 0Ka3aThbCA AKTUBAPOBAHHLIMHA COBEpINEHHO pPA3HEE
rpynnsl nepemenHbix (§ 12.18), umenmue pazaugayno io-
Kamusaimio B cucreMe. TaxnM oGpasom, Ba)KHLIA eHoMeH,
COCTOAINMI B TOM, 9TO pasIudHLIe opMmbl pacnpedesenis
akmusnocmu (MW 6eAUNTIHb. NADPAMETPOB) B OJHOM MecTe
BefyT K aKTHBAaOUAM B PASHEIX Mecmar CHCTeMHI, He Tpe-
O6yer HHKAaKoro CIemUAJIBHOT'O MEXaHM3Ma: 9To OOLIYHOe
ABNeHNe B M1000i HmoaucTabWabHoll cHCTeMe.

13.15. Ecam gBa «Mecra» JOJMKHE JIMIIb MUHAMAJIBHO
lepeKpHBaTh ApYT Apyra M ecld cHCTeMa He IOIKHA
OLITH ClleIMajibHO Hpucmoco0/ieHa A pasfielieHus ompe-
JeJeHHLIX cOoYeTaHMI BXOAHLIX BelWIud, TOo Bce, 9TO Tpe-
GyeTcs — 3To ITOGHI IIOYTH BCE COCTOsIHMA JacTeil GEIIM paB-
HoBecHuMH. Torpma Ymeno axTUBHHIX YacTeid OyjeT HeBeld-
KO; eclid J{oJif UX B o0meM Yucie 2acTeil o0nIH0 GIU3KA K
r ¥ ecau aKTHBHHeE IepeMeHHHE paclpeleifioTcs HesaBd-
cAMo0, TO JToJd aKTHBHLIX dacTel, oOmMux [Jd ABYX TpyId
(7. e. o0nacTh mepeKpLITHA), COCTABUT OKoJo r?. Ta Beau-
9pHAa MOMKeT OHITH cfiedana CKolb YIOfHO MaJloll myTeM
AOCTATOMHOT'0 YMEHbINEHWsA BEIWYWHLI r, Yero MOKHO
ROCTUTHYTH moAGopoM TAaKUX dacTeil, A1 KOTOPHX IPOIEHT
pPABHOBECHLIX cocTosAuui ouenb Gausox k 100. Tarum 06-
pasoM, moaucrabuWiIbHas cucTeMa MojykeT oTBedaTh HA JBa
PA3NUYHLIX BXOMHLIX COCTOAHWA W3MeHEHUAMH JBYX pas-
HEIX TpyON ODepeMeHHHX, IAMb HE3HAYUTENBHO IepeKph-
BAaOIUX JApYyr Apyra.

'13.16. 1lo3Hee MLI BEICKaKeM Ipe/lIolioKenme, IT0 Auc-
HDepcus MmMUpoKo HCHoAb3yeTcd B HepBHo# cmcteme. Ho
CHAYANA MEl J[OJKHH OTMeTHTh, 9TO 0HA He MeHee INUPOKO
HCHOAB3yeTcAd B OpraHax dyBCTB.

To of6cToATeAbCTBO, UTO OPraHL IyBCTB He OXUHAKOBHI,
ofycioBinBaeT DepBUdHyI0 Aucoepcuo. Haopumep, ecian
Ha JWIO majaeT M3NydeHde ¢ JAiIMHO#A Boxuul 0,5 |, To oHO
CILY;KUT pasfpakdTeieM JNA IJiasa, HO He NIA KOMKMA.
TloaToMy BO3OYKIeHUe BOZHHMKHET B 3PHUTENBHOM HepBe,
Ho He B TpoiinmdaoM. Ecim ke JJIMHA BOJHHK IPEBHICHT
0,8 p, BMecTo 3pHTenbHOro OY/ET Bo30YH eH TpOdHUIHBI
HepB. JlucHoepcmsa mpowsoma IOTOMY, 9T0 H3MEHEHUe
pasgpaKATelds IpEBETo K HepeMemeHNio Bo30yiIeHus
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(axTHBHOCTH) C ORHOH IPYNNH AHATOMWIOCKAX HIEMEHTOB
(mepeMeHHNX) HA IPYTYIO.

B rome maxomATcs TUCTOJIOTHUECKN PpasiNYUMEEe pe-
IenTopH, YYBCTBUTENBHEE K HPUKOCHOBEHWIO, 00JH, TEI-
1y ¥ Xodonpy. Ecmu uria, caadana clIerka MpUKacaBIIafgcsa
K Koke, Ha4HeT IpPOKAJHBATH ee, Bo30OYXKAeHme mepemec-
THTCA ¢ PENENTOpoB NPUKOCHOBEHUA Ha 00JEBHe pemenTo-
pH, T. €. OpoM3oijeT NUCHepPCHA.

ITpuBonuT U M3MeHeHHe BETA CBETOBOTO PasjipaKuTe-
A K repeMeieHnio Bo30y/KIeRnA ¢ Of{HoN I'PYIIIEI BlIeMeH-
TOB ceT4aTKM HA LPYyryio, eile He BHoiHe ficHo. Ho pmuc-
Iepcus HECOMHEHHO IMPOHCXOLHT, KOTAA HCTOYHHK CBeTa
MeHsET CBOe MOJ0KeHIe B IPOCTPAHCTRE: eCAN IJIa3 Hemoj-
BIKEH, Bo30y:K[enye HepeMemaeTcsa ¢ ORHOH Trpymusl pe-
IeIITOPOB Ha APYIYy0. XPYCTANHK CIYIKUT, TIo CYIECTBY,
npucnocobaenueM, o0ecleIMBAOINIM [ACHEPCHAID; B IpHU-
MHTUBHOM «IJ[A3HOM HATHe» NpocTeimux JUCHepcHs Hpo-
H30UTH He MO:KerT.

Tarxum o06pasoM, MH BHIUM, 9TO AUCHEpCHA Hen30eKHO
BO3HHKAaeT eife M0 TOT0, KAK pPe3yNbTATH BO3JeHCTBUSA
pasfpa;kuTeNeil MOCTUTHYT IeHTpPalbHOHL HEpPBHOH cHc-
TeME: pa3jiuvHake pasfApakKuTelNl He TOIBKO TOCTHIAIOT -
HEpPBHHIX IIeHTPOB B KAYeCTBEHHO pAasiIuM4yHoil $opMe, HO
9acTo UAYT pA3HHMH UYTAMH ¥ BoO3GYKEAT pasHEe
TPy KJIETOK.

13.17. QueBugno, 4To OfHA W3 BAKHKX GYHKIUE opra-
HOB YYBCTB COCTOMT B ofecmedenud nucuepcui. B moassy
TOT'0, 4T0 AUCIEPCHA HPOUCXOAUT MIH IOJAep/KUBAaeTCA B
HEpBHOH cucTeMe, roBOpAT ABe IPYHNOH HAHHEX.

To o6crofATeabcTBO, 9TO HEfPOHHHM IIponeccaM OOHY-
HO OnIBaeT CBOHCTBEH LOpPOT H YTO, CAEJ0BATEIbHO, HYHK-
OYOHAJLHBE 3JIeMEHTH dacTo OuBawoT HeakTuBHH (§ 12.15),
O03BOAAET [yMaTh, 49TO AYWCHEPCHA 3Hech HeusbenHa
(coramacno § 12.16).

Bonee mpAMEM YyKasagueM CIYMKUT TOT q)aRT qT0 B
HM3BECTHHX HAM CIy4afX UOpPOBORAIIUE HePBHHE IYyTH OT
OprafnoB IYBCTB K Kope MO3ra Mo MeHbMIeil Mepe COXPaHAIOT
Ty AHUCIHEpCHMI0, KOTOpafg WNpOU3OMIIAa B €aMOM OpraHe.
Hampumep, ofnosnadnoe co0OTBETCTBUE MEXKHY TOIKAMH
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CeTIATKYE ¥ TOUKAMHU 3PUTENBHON 30HH KOpPH o0ecmeunBaer
COXpaHeHWe AUCIEpCUU, TOCTUTHYTOH B cerdaTHe. T 049mO
TaK ke OJHO3HATHOE COOTBETCTBHE, KOTOpoe, KaK Temeph
U3BECTHO, CO3fJaeTcA IpOeKIMell CIYyXO0Boro HEpBa Ha
BHCOUHYI0 00JaCTh KOpH, o0ecmeduBaeT COXpaHEHWO MWC-
mepcu¥, OGYCIOBIEHHON pasiviuAMM B BHICOTE BBYKA.
Tarum oGpasoM, ecTs 0oJbIINe OCHOBAHUA MoJdAaraTh, 9To
A¥McHepcUA HrpaeT B HEpBHOH cHCTeMe Ba)KHYI0 pOIb.

Jokaasusayua 6 NOAUCMAbUALHOU cuUcmeme

13.18. HKaxk O6yayT nokanu3oBaps B NHoAHcTAGHIBHOM
cucTeMe peaKmuu Ha pasjpasrureas? Kakoso GyaeT pacupe-
IeJleHWe TpYOOH AKTUBHEIX I[epeMeHHHX Bo BCed COBO-
KYIHOCTY MepEeMeHHLIX?

B raxoil cucreMe peaKIMA Ha NAHHBIH pa3gpaskUTeldb
IpH JAHHOM HAYaJdbHOM COCTOAHWM OyHeT peryispHoil u
BOCIpOM3BOAAMON, TaK KAaK I[eJoe IpefcTaBIsAeT coloil
CHCTEMY, OLpefeifieMylo COCTosAHMeM. B aToM oTHOmEeHUH
moBefieHUe TeJioro BIoJdHe 3aKoHomepHo. Ho xorga maG-
JofgaTesxs o0paTHT BHEMaHWe, Kakue IepeMeHHLle O0Ha-
PYKUIH AaKTUBHOCTB, OHO, BEPOATHO, IOKAKETCA eMy
HEYIOPAJOYEHHHM, TaK KaK JeTajlu IryTeidl pacIpocTpaHe-
HYSA aKTUBHOCTH OIlpefelsiiuch MeToj oM BHOOPOK U aKTH-
BUpPOBAHHEE HepeMeHHLle OyAyT, BepoATHo, pa3bpocans
o Beell cucTeMe B KakymeMcs Gecuopsamke (cm. § 13.4).
TaxuMm 06pasoM, BOIpPOC «IOKAJIU3OBAHA MM PEARLUA?H
IBYCMEICNIEH, Tak KaKk HA Hero MoJKHO [aTh [Ba OTBeTa.
HyXHO 0TBeTHTH «ia» — B TOM CMEiCNe, 9TO0 AKTHBUDY-
I0TCA BIOJHE oIpefeleHHbe MepeMEHHbIe Bcell CHCTeMHl,
HO «HET» — B TOM CMHCJe, YTo pacmpefeleHde 3TUX
MepeMeHHHX He MoAfaeTcA KaKoMy-Iu6o mpoCTOMY oOIM-
CaHUIo.

Buites MoskeT, 970 Aerde 6yneT moHATH HA IpEMepe pac-
npefesieHus B ropoyie Tpy0, KOTOpLe «IBIMATY, KOTAA BeTep
IyeT B oOpedeleHHOM HalpaBienwd. Dymger Iu JaHHAA
TpyGa ALIMUTB, 3aBMCHT OT MECTHHIX YCJIOBUii: BeTep OI-
peliesieH O CUNH M HANpaBleHUsa OyxeT peryiasipHO BLIBHI-
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BaTh OJHH ¥ Te jKe BUXpeBHeE IBIDKEHHUsi, OT KOTODHX N
Oymer saBuceTs HoBenenue TpyOH. Ho «reorpadmueckoe»
pa3MermeHue NHMAMUX TpyO He oOHADYKUT KaKoi-1u00
IPOCTOi 3aKOHOMEPHOCTH; 6CJIH HA IJIAHE FOPOAa OTMETHTH
9epHOl TOUKOH KaKAYI0 TpyOy, NHMAMYI0 IpE BOCTOYHOM
BeTpe, M KpacHOH TOUKON — KaKAYID TPYOy, ARIMAMIYIO
[pu 3amaJiHOM BeTpe, To 9epHHE ¥ KPACHHS TOIKHM, BEPOAT-
HO, OKaKyTcA OecmopsAmodno mepeMemaHHHMH. Taxum
o0pasoM, ABJIeHNe IRIMAMEHd TpYOH» B eTAIAX JeTepMu-
HUpDOBaHO, HO ero Treorpagudeckoe  pacIpejelenue
GyneT caydailHHIM.

13.19. Taxoro ke pofia «IOKANM3AMUIO» ME MMEeM U B
moiimcTabunbHolt cmcreMe. B Tolt Mepe, B Kakoil Mo3r
(ocobenno Kopa GoIbmoOro Mosra) CooTBETCTBYET WMONMCTA-
OUIBbHOM cuCTeMe, M MOJKEM OJKUFATH, 9TO «JIOKATUBAIULN
B HoM Oymer Toro xe Tuna. Ha ocHoBe 9T0it Ir'MmoTesst ME
MOIIE GH OUAATEH 0T r'oJIOBHOI'0 MO3Ta CHEAYIOMEro MoBe-
HeHus.

Coburusi B oKpysamwmeil cpeme GyAyT cosgaBaTh He-
OpepHBHHI HOTOR HMHPOpMAai¥Md, KoTopslil OypmeT depes
Oprani 9yBCTB JOCTHTaTh HepBHoH cucTeMH. ['pymma
epEeMEHHHX, AKTUBUPYEMHX B HEKOTOPHN MOMEHT, 00HY-
HO OyHeT oTIWYATHCA OT IPYIIH! IepEeMeHHBIX, aKTUBUPO-
BAHHHX B OfWH U3 HOCIeAYIOIIUX MOMEHTOB; aKTHBHOCTH
GymeT pacHpoCTPAaHATHCA ¥ TEpPEMEmAaThcs € TaKod e
KaKyIeiics 0eCHOPATOIHOCTBIO, ¢ KAaKoM KamIM JoMKAdA,
caWBasich W PasjelsAfch, CTEKAWT BHHU3 IO OKOHHOMY
crerny. Ho HecMoTps Ha 8Ty BUguUMyl0 GecOOpAIOYHOCTD
mepeMemieHuil, MoBefeHWe TEIOro BOCIPOUSBONUMO H
OIIpefelisieTCA HAYaJbHHM COCTOAHHEM; eclIu Ta jKe caMas
pearnysa HadHeTCA Kolfa-iubo mo3Ke, TO Te jKe MCXOTHHE
pasIpaKuTelIy BCTPETATCA C TEMU )K€ MeCTHREIMY J[eTalaMu,
CO3IAYT Te 3Ke KOMILIEKCH Bo30y:imenuil, KoTopkle OYIyT
B3aUMOfefCTBOBATh € MOCHEAYIOMUMH pPas3fpaKuTeAMU
TaK jJKe, KAK 5To OHJIO pambile, U B pesyabTare JUHUSA
goBegeHus OypeT Toi ke, YTo ¥ B IEpBHIL pas.

B rakoii cucTeMe ypmalieHMe UacTH MaTepuasia majio Om
addeKT, cXomHLIl ¢ TeM, 9TO YCTAHOBHIN MHOI'He Mcclefo-
BATeNN B OUBITAX ¢ Kopoil Goxbmoro mosra. B aTom oTHO-
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menuyn Tunmdest paGorel Ilasuosa m  Jlvmmu. Ilamios
BHpabaThBag y cofak pasHooGpasHbe YCIOBHBIS pedek-
CH, 3aTeM yAaJifJl pasdjimdHHe YyJacTKY KOpPH ¥ HaGIioxakx
BIMAHME B5Tol'o yJAajennss Ha BHpPaboTaHHEE peAKI[HN.
Jloman ofyuanm KpeC mpoXomuTh dUeped JAGHPUHTH M
OpHraTh B 0603HAYEHHEE OTBOpPCTUA, Iocie dero Habiio-
Hax meficTBHe aHAJOTUYHHX oHepaluil Ha NprolpeTenHEie
HAaBHKU. Pe3yirTaTh oKasaluchk BecbMa CIOKHEIME, HO
HEKOTOpHEe o0mue TeHgennuyu Oy sAcHH. Qmeparyy, 3a-
TPAruBaKIIe Kaxofi-mu6o opral 1yBcIB WU HepBHe y4a-
CTHKM IyTell, IPOXOJUMHEIX CEHCOPHHIMY MIyAhcaMi B HePB-
HOIi cucTeMe, OOHIHO BechMa pas3pyMIUTeNBHO CKA3HBAIOTCA
H2 peaKnWAX, B KOTOPHX UCHOAB3YeTCS [AHHHE Opras.
Hanpumep, ycnoBrtit pepierc ma 3BOHOR OOGHYHO Mcde-
3aeT mocde pA3pyIIeHuWs YJIMTOK, Hepepe3kd CIYXOBHX
HepBOB WJM yAalleHds BUCOYHHIX JoJdell Kope. TodHo Takr
e peaKInyu, BKINYAmue ollpefieIcHHbE BUJ, [(BUTATelb-
HO# aKTHBHOCTH, Yaiie BCEI'0 Cephe3Ho HAPYMIAlOTCHA, eciln
IEeHTp HIAaHHOTO BUWJA AKTUBHOCTH HOBpeAeH. OIHAKO
yAaJeHne KopH B APYTHX 9acTAX GOIBMIOro MO3ra JaBajo
HeACHHE pEe3yJAbTATH. ¥ AajleHHe MOUTH KaKKoH dacTH
Bell0 K W3BeCTHOMY HAPYIIEHWIO DEeaKIU¥ He3aBHCUMO OT
JOKAJM3ANUN 9TOH JACTH M 0T THIA UCCIeTyeMoro pediek-
ca WIW HaBHKA; W HENb3A ObLIo HANTH HE OfHOH dacTH,
ylaleHme KoTopoil cuenupudeckn paspymano OH pearnuio
UIM HABHEK. '

OTH pe3yJdbTaTH CO3JAJM OrPOMHEHE TPYAHOCTH JJIA
MHOTHX TeOpWil MO3roBHX] MEXaHW3MOB, HO OHH BIOJIHE
COBMECTUMH C TeopHeli, BHABUraeMoli B Hamell KHUTe.
W60 B obmmpro#t monucraGuabHOl CHCTEMEe I€I1OCTHAM
PeaKIMA OCHOBAHA HA AKTUBANUHM MHOTOYMCIEHHHIX ale-
MEHTOB, MIMPOKO «pasbpocaHHEX» Mo chcreme. Honeuno,
110606 TOUHOE YTBep)K[eHWe HYKHO OHIO OH TIATeIBHO
chopMyIMpPOBATE, HO JEI'KO BHETh, UTO KaK IPOU3BOACTBO
OyMaru B AHriauu me 6ui0 GH 0CTAHOBIEHO OILYCTONIEHHEM
1106010 OTHeABHOro IpadecTBa, TAK ¥ PEAKLHASA, OCHOBAH-
Hafg Ha JeHCTBHY MHOrO4YMCICHHLIX ¥ MUpoKo pasbpocan-
HHX 3JeMeHTOB, Oyier B obmem Oolee cTofikofi Mo OTHO-
IIEHVWI0 K MECTHEIM IOBPEKJIEHUSAM, deM pearIus, cBA3aH-



266 Traca 13

HAA € HeMHOIMMH KOMIAKTHO PACIIOJOYKEHHKIMH DJICMeH-
TaMU.

13.20. JIsmnu o6paTui BHEMAHHe HA 3TY BOBMOMKHOCTD
B 1929 r.; on nmcak, 9T0 JoKAMMBANUA OTHEIBHHX CJIEL0B
nmaMaATu Owta OH cOBMECTMMOM ¢ OCHOBHHIMM [aHHEIMH,
AMEIOU{UMIICA B HANIEM PaCHOpAKEHNY, ¢y OLl 9TH CIEIH
OHJIA MHOKECTBEHHLIMHA ¥ OHIM NIMPOKO pas3GpocaHHl 1o
Bcell Kope Mo3ra, obbeguHeHHEEe QYHKIMOHANBHO, HO HE
apaToMu4eckn. QHAKO OH He MOABEPr 3TO HMpeloN0KeHne
JanbHeiimell paspaGoTHe, W OpUIMHY HETPYAHO IOHATE,
@CNH  pACCMOTPETh BHITEKAIOIIAG W3 HEro CJIefCTBUA.

Takasa JToramusanusa BHINIAHeRa O, KoHedHo, Gecio-
PANOYHOM; HO «BecropAf0IHOCTEY caMa Io cefe Mano ITO
snauut. HampnMep, na aBToMoGUIbHOM 3aBO/le BalaCHE e 9a-
CTH MOIJIY GHl XpAHUTHCA TAKKM 00pasoM, 9To s3anaue $apH
JTeskany OH pAZoM ¢ pafuaTopaMu, a BHXJIONHHE TPyOs —
¢ KOMIIPECCHOHHHIMH MACI€HKaMM; HO HofgobHoe OTCYyT-
CTBHE BHJMMOIO MOPALKA He UMeNo GH 3HaUeHHUA, eclu OH
cymecTBoBaj cmoco6 B ciayZae HeoOXOAMMOCTH OHICTPO
HAWTH HYXHEE npenMmer. B Kope Mosra Goxee cephbesHoe
3HAYEHUE WMeeT [o0aBleHMe HOBO! peaxkmyu; HCTO CIY-
"aiiHasa [gucHepcus He JaeT HUKAKUX CI0CO00B yCTaHaB-
JAUBaTh OHpefieJeHHHEe OTHOMEHUA MEXKAY JOKAIM3AIU-
aMu. OHA He TOIbKO He [HpeIATCTBYeT ToMY, YTo0k! CBA3AH-
HbIe MeJKIY Co00it peakIuy aKTUBHPOBAIN YHaJeHHHe ApyT
0T [Apyra mepeMeHHEe, HO ¥ He o0ecnednBaeT pasawdeHus
COBEDIIGHHO HE CBABAHHHIX MeMKAY coboit peariuil; oHa
Jaske [oIycKaer, 9To0Bl OHH WCHOJAb30BaN® oOmge Iepe-
meHnptre. MBI He MosKeM HCXOAMTHL M3 TOTO, 9TO HE CBA3AH-
HEE JPYr ¢ APYroM PEAKIUY BCerga HacToIbKo pasimia-
I0TCA 110 CBOMM CEHCOPHHIM JopMaM, 9TO BHIHBAEMEe UM
AKTHBAIVHN Bcerfa GYyRYyT padoOImentl, TaK KaK COBEPNICHHO
He CBA3AHHHE ApYT ¢ APYTOM PasfpakKuTeldd WHOTKA MOTYT
oKazaThea BechMa cxopusimu. Mexny Tem xnuddepennuanus
UX T[ogIaC MOKeT HMeTh OYeHH BajKHOe 3HAYCHHE —
HAlpuMep, B [PKYHIIAX PAX BEepPTUKAIBHHX II0JIOC MOMKET
0Ka3aThCA M CTEGIAMUE TPOCTHHKA U 33TAWBIIUMCHA THIPOM.

Mano Toro, 910 Aucuepcusf BexeT K OeclopAn0IHOMY
COe/IMHEeNNI0 MONCHCTEeM, cosfalomeMy GoJIbIIme BO3MOIK-
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HOCTH CILy9aiinoro B3auMoJefcTBIA ¥ cMemeHNs; ente 605~
me IYTAaHANE Ko0aBIsgeT KajKALIA HOBBIA aKT HaydeHUA.
Jlaske ecanm ycTaHOBHICA KAKo#-To IOPANOK B OTHOIMEHUAX
MOKIY  IpeKHUMY peaKIuAMH, KayKIOMY Mo6aBleHHI0
HOBO#l peaKmuu NpefmecTByeT NepPHof CIYYaHHHX Ipod
7 omuO0K, KoTophlil meusGexuo OyHer BLIBHBATH H3MEHe-
HUA B CTYHEHYAaTHX MEXaHW3MaX, y/Ke HIPUCIIOCOOJIEHHRX
K IpeKHAM peaKIVWaAM, BEHBHBAfA TeM CaMHM HapyueHue
nocnefHux. Taxum ofpasom, HA MepBHiT B3TIAAJ MOIVIO
OH morkasaThcA, 4T0 momobmaa cucTema Hewsbesxmo Hpu-
BefieT K Xaocy. TeM He MeHee g Hajeloch TOKasaTh (B § 15.4
W Jajbime), 9T0 B JeHCTBUTENIBHOCTY OCHOBHASA TOHEHINA,
BecbMa BepoATHO, GYAET COCTOATh B HEIpPEepHBHO BO3pac-
Talomeil aganTanuu,
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IOBTOPHHE PASJAPAENTEIN
N NNPUBHNKAHUE

14.1. B aToii raaBe MH mpofoJi3kaeM Mccie[oBaTh MoJIN-
CTaGUIBHYI0 CUCTEMY, HO HECKOJbKO OTCTYIIaeM OT OCHOB-
HOIl JIMHUM: 9UTATENb, KOTOPHI mepeieT OpsAMo K Ix. 15,
HUYero He IoTepsieT B CMEICHE JormdecKoi cBa3n. Tem me
MeHee HACTOAmMASA INIaBa BKJIKYEHA B KHHUIY Mo [BYM
OpYIUHAM.

Bo-mepBHX, 8[€Ch 9UTATENH HOXAYINT HEKOTOPYIO (Ipak-
THKY» B pAaCCMOTPEHUY IOMMCTAGMIbHLEIX CUCTEM M YBH-
AUT, KAKAM 00pasoM CHCTEMHI 3TOro THIia MOKHO 00Cy-
zaTh B ofmeit ¥ B To e BpeMA TouHoit $opMe.

Bo-BTOpHIX, 3Ta riaBa emie pas WIJIIOCTPUPYET ONUH
U3 oCHOBHHIX TeslcoB kHuru. Horfa cucrema ¢uper ® pas-
HOBECHIOY, [IEpBOe BIIeUaTIeHNE TAK0BO, ITO BCE HHTEPECHOe
yiKe MMo3agyu; 9To BIeYaTIeHWEe YacTo OHBAaeT BepHHM,
KOI7]a CHCTEeMAa IIPOCTa M paBHOBeCHE IOX0e Ha COCTOSM-
HUe 9ac0B, Y KOTOPHX KoHuuicsa 3aBof. QAHAKO MH CTpe-
MUMcCA IOKa3aTh B 9Toll KHUIe, UTO KOIZ{A K paBHOBECHIO
UeT CA0XHCHOA CHCTEMA, COCTOAHUA PA3IUIHHIX ee dYacTeil.
[Up¥ JOCTW;KEHHM DaBHOBECUA HAXONATCA B CIOKHHX OT-
HOINEHUAX (M 9To KaK pa3 dacTo YHOYCKAIoT M3 BUAY).
Ilpn nayvenun 5TUX OTHOIIEHWI BCKPHBAKTCA HEOOHTHbIE,
mopasuTelbHble 0CO0EHHOCTH, MIpeACTaBIAIINe Ype3Bh-
gano Oonbmoll uHTepec MMEHHO [IA TexX, KTO H3ydaeT
moBeeHHe KUBHX cymecTs. Hanpumep, B rit. 8 (o roMeo-
cTate) MH MOKA3aIM (TOIbKO» CHCTEMY, ABIDKYI[yiocA K
paBHOBecHIo (CM., HampuMep, ¢ur. 37); U BCe ;e BCIEACT-
BH6 TOTO, YTO CHCTEMA M YCIOBHA OLUIM «CTPYKTYpUPOBaH-
HEIMU», MOKHO OLII0 IpPOCJIEIMTh MHTEPECHHC OTHOMIe-
HUA MeKAY AeHCTBUAMH ¥ B3aMMOJeHCTBHAMI pasiHIHLIX
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gacTell OpM KOHEeYHOM paBHOBeCWY ¥ HAa OYTH K HeMy. OTH
OTHOIIEHYA TPEeJCTABIAIT coGoi To, 9TO MH OIpPeAeaHIH B
r1. 9 Kak «apamranwoy. B HacToAmedl raaBe M HamaM
eme OAMH IPHMep TOro, KaK CHCTeMa, ¢BCEro TOIBKO»
HAYDAA K PABHOBECHIO IPH CHOKHOM KOMIUIGKCE IIOBTO-
pAOIMEXCA BXOAHHX BeJIMIHH, Toe XBPAKTepPU3YeTcA
moBefieHNeM, WHTEPECHEIM JUJis HCHXoXora W ¢H3moora.

14.2, Haumem ¢ onpepenenmsn. Horma moxe comepuur
MHOr'0 pABHOBECHHIX COCTOSHHI, TorAa, HOCKOIBKY KaKaas
JAHEA HOoBeJIeHNA [OJUKHA OKAHYMBATHECA HA  KAKOM-MO
COCTOAIHMM pABHOBeCHA (WIM NWKIE), JUHHM IOBeeHAA
rpyINupPYOTCA TaKEM 00pa3oM, 9To JMHUE ORHOX IpyumH
CXOfiATCA K OfHOMY 00meMy KoHIY (LUKIY MU COCTOSHHIO
paBroBecus). IloaTomy mone Moyxer OHTB paspeleHo Ha
AYeHKN (KOH(MIOBHTE), KaKAasA M3 KOTOPHX COJIePIKHT
OfHO M TONBKO OFHO COCTOAHMe paBHoBeCHs (HJIM IUKI),
K KOTOPpOMY B KOHUE KOHI0B WUDHXOAUT Kayuad JIMHUSA
HoBefieHwA, OpPoXoAfmasa B fgammoil ofmactm. QcHoBHOE
CBOHCTBO TaKoH AYeliKM COCTOHT B ToM, UTO pelpe3eHTa-
TOBHAA TOUKa, BHAYAJe HAXO[MBIIAACA B J0OOM ee MyHK-
Te, 1) He MoyKeT BRIATH M3 AYeAKN U 2) OPHET K COCTOAHMIO
pPaBHOBeCUS MM LUKIY, B KoTopoM u GYAeT ocTaBaThCA [0
TeX Top, HOKA He W3MEHATCA 3HaYeHHA IIAPAMeTPOB.

Paapenenue Bcero moiiA Ha TaKoro pofa AvYeiku cBoil-
CTBEHHO HEe MAIMHAM KaKoro-To ocoforo THma, a BceM
cUcTeMaM, OIIpeelIAeMEM COCTOAHTEeM ¥ UMemuM 6olbme
OJlHOT0 COCTOAHMSA pPABHOBECHA WM TUKIA.

Il pusvisarnue

14.3. oemoTpuM Tenepk, 9To MpoHM30HAeT, €CIH HA CH-
cremy GyAieT HOBTOPHO BO3/lefiCTBOBATD OJ\MH U TOT e BM-
nyascuui (§ 6.5) pasupaskutenb S M ODPOMOKYTKE MEKIY
HOBTOPHEIMH pasfpajkeHusaMu GyayT JOCTATOUHO JIIUTEdb-
HEIMHE I TOro, 9TOOH cHCTeMa IpHXOAWNIA B COCToAHEE
paBHOBecHA J0 HACTYIUIEHUS OUepefHOr0 pAasppasKeHuA.

Cornacno § 6.5, mmiyabcnuii pasppazkuTens S Oyper
CMelaTh pelipe3eHTATHBHYI TOYKY M3 JMI06oro AaHHOIO
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COCTOAHMA B olipefelieHHOoe WHOE COCTOsAHHEe. TaruM 06-
pasoM, AeficTBUe pasfgpaskuTelf .S (Ha pelpe3eHTaTUBHYIO
TOUKY, HAXOAANLYIOCA, KAk TONBKO UYTO CKa3aHo, B COCTOsA-
HU¥M DaBHOBECHA) COCTOMT B TOM, 4TO OH LEPeHOCHUT ee B
KaKylo-TO OIpefeleHHYI0 TOIKY TOJA M TaM o0CBoGosKAaeT
ee. Ha ¢ur. 52 mokasansl pasjwdnble BapHAHTH 3Torg
mporecca.

®ur. 52. Ilone chcremm ¢ 12 KoRduro-

SHTAMH, Ka)KIHIl M3 KOTODHX COJEPHUT

COCTosTHWE PABHOBeCHA (MOKa3aHHOe TOY-
KoH) mmm 1mKa (X, ciesa).

CrpeJraMu TIOKA3aHEI CMEIEHHf], BRIGRIBAEMble PasOpaknTeJIeM, KOrma penpe-
B€HTATHBHAA TOYKA HAXOJUTCA B TOM NJIM WHOM COCTOAHNHN DABHOBECUA HUJIM HA
ONHOM H3 YYacTKOB IWKJIa X

HpeﬂHOJIOH{I/IM, CHUCTEMA HAXOAUTCA B paBHOBGCI/II/I B
Touxe A; B pe3yiabTaTe Bo3/icTBUS S pelpe3eHTaTUBHAA
TOYKa NepexofuT K IPOTUBONOIOKHOMY KOHIY CTDEIKH,
B AadHoM Ipumepe — B Apyryio sadeHry. Ilocie sToro
cucTeMa, COTJIACHO THIoTe3e, OCTAeTcA HpeAoCTaBJIeHHOI
caMoii cebe, IOKa OHA He IpHUJieT B paBHOBecHe, STO 03HA-~
gaeT, uTo OyJer AeficTBoBAaTH OCHOBHoe IoJje, KoTopoe
IpuBeeT ee B JAHHOM cllydae K PABHOBECHOMY COCTOSHMIO
B. 3neck cucrema oCTaHeTCA N0 CIEAYOMETro Bo3felicTBUA S,
KOTopoe B 3ToM IpUMepe IlepeMecTUT ee B HOByIo AYEHKY;
Temepb OCHOBHOE II0Je MPUBOIUT €€ K COCTOSHKIO PABHOBE-
cusa C. Tax moodepenHoe BosjelicTBue S U OCHOBHOTO HoJs
MEepEHOCUT CHCTEMY H3 OJHOLO COCTOAHHA pABHOBECHA
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B Jpyroe, IoKa oHa He HocTurHeT Toukym K. W3 aToro coc-
TOAHHUA S CMemaeT ee TOJNBKO B Hpelelax Toil ke AYeHRH,
U CIIOHTAaHHOE M3MeHeHWe CUCTeMHl NpUBOAUT K ee BO3BpA-
meHno B E. Teneps pasppaskarens S (oxaseBamomulk,
COrIacHO THMoTe3e, OJIHO3HAYHO olpefeleHHoe AEVCTBIO)
HepeHOCHT ee HA APYroi KoHel CTPOIKH, OTKYAA oHa cHOBA
Bo3BpamaeTcs B E. dra curyanus GyjeT KoHeuHol, m pel-
pe3eHTATHBHAA TOYKA Temeph (3aXBadena» sdeiikor E.

Mo:HO BHETH, 9T0 9TOT MpoLecc uabupamener; pempe-
3eHTATHBHAA TOUKA 3aKAHUYBAET CBOY CTPAHCTBHA B TaKoi
Adeiike, B KoTopoil S-cMemenne He swieodum cucTeMmy .34
npenens adeiiku. Takue ageiixy, xax 4, C u D, npuS-cMe-
ImeAVY BHBBAHHOM BHEMHUM GAKTOPOM, He MOTYT YAEpKATH
B cee pelpeseHTATHBHYI0 TOIKY B YCIOBUAX paccMaTpUBa-
eMoro Ipoliecca; Takuwe sdeiinu, kak E,J @ L, Moryr «3a-
XBATHTBY ee.

14.4, Ha ¢ur. 52 noxasanH ABa oCI0KHEHHAA, KOTophIe
caenyer paccMOTpeETh. pafH IOJHOTH.

‘lleproe (moxasamHOe B mpaBoil I4CTH CXEMH) COCTOHT
B TOM, 9T0 MOI'YT IpPOHCXOAMTHL COOHTHA, HpH KOTOPHX
MpPONECcC IEepeMeNieHUS PEeNpe3eHTATHBHOH TOUKH IHKIN-
"9ecKM IHpoBoAUT ee depe3 aueitku P, Q, R, P, Q, P, ...

BTopoe ocaoxuenne mokasaso ciaesa (X), rue svefika
comep:KUT THKA. Pasppakutens § MosKeT BEBHBATH pPAN
pa3IMYHHX CMEmeHWii U3 9Toro LUKJIA, CMOTpA IO TOMY,
B KAKOH MOMEHT BO3JelicTBYeT UMIOYJILC (T. €. IF@ MMOHHO
OKa)KeTcA B BTOT MOMEHT pelpe3eHTaTuBHAA TOUKA).

Bonpoc o ToMm, OOHMHH JM B HepBHOH CHCTeMe TaKHe
IHKIH (BHYTPH A9eeK NIM MeKAY HVMH), [OJKEH pemaThb-
cA 9KCIepHUMeRTOM. LUK, 3aKiI0UeHHNE 6HYMPU AYCHKH
(sampumep, X), BpAX AN moBIMAET HA BHBOAH, KoTopHe
OYNYT chelamn HW:Ke; B 9TOM ciydae JuGo Bce S-cMmemie-
HUS JIeKAT BHYTPH A9eiiku (TOr/a pellpeaeHTATHBHAA TOYKA,
KaK y/Ke ToBOpPHIOCH, Gyler 3axsadena €10), n1ubo pempe-
3eHTATHBHAA TOUKA Palo WM NO3JHO BHIIfeT M3 AUelKy
(x muEx y:ke He OyAer Hac WHTepecoBaTh), Hampumep, Ha
dur. 52, ecim TOJBKO IEPUOJ IUKIA HE HAXOAUTCA B Ka-
KOM-TO IIPOCTOM To9HOM OTHOINEHUH K 9acToTe Bo3AelcTBUA
S (BepoATHOCTH 3TOT0 PABHA HYJI0, eCIN ofe Beamdmpghl
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MOTYT U3MeHATHCA HeIPepHBHO), pelpe3eHTaTUBHASA TOYKA
JeficTBATeNbHO TOKMHET MUK X M B KoHIle KOHI[0B 6yher
saxBauena gueiikoit £. (Huxx P, Q, R, BHoCUT OCIOMK-
HEHUsA, KOTOpPHE MOKHO paccMOTPeTh Jmimb npu Goiee
JleTaJIbHOM aHaJu3e.)

14.5, [lanHOoe ouMcaEWe He ABIAETCA CTPOTHM, HO €ro0
JIeTKO CfeNaTh BIONHE TOYHHM. QHO TPUBOIUTCHA TOIBKO
A WLIOCTPAIUA TOTo Te3NCa, UTo IpH HOBTOP AOMIEMCS
pasfpaskuTesie (ecIH WHTePBAIB MEKIY NOBTODPEHASIME
AOCTATOYHH JUIA TOT0, YTOOK CHCTEMA IPUNLIA K COCTOAHMIO
paBHoBecHs) NoIUCTaOMIBHAA CcHUCTeMa U3bUpamesbia,
TAK KaK paHo WJIHW NO3HO €e pelpe3eHTATHBHAS TOUYKA
momajiaeT 6 Aueiiky, U3 komopoii pasdpaxcumersv He Moxcem
svigecmu ee. 1 ecnm dazoBoe mpocTpaHCTBO o6JiamaeT Mer-
pUKOH ¥ HeNmpepHBHOCTHIO, TO pPACCTOAHME, HA KOTOpOe
pasjgpakuTeNbh S B KOHIe KOHI[OB CMemaeT To9Ky, Oyjmer
MeHbULe cpedHe2o paccmoarls, TaAK KAK KOPOTKHE CTPeNKH
UMeoT IpeEMYmecTBo. TaxuM o6pasom, «KoOJIHIECTBO
M3MeHEeHUA», BEI3EIBAGMOr0 IIOCJE0BATENbHEIME BO3J(eii-
cTBEAMY S, CMemAeTcA OT CpefiHel BeJIWYUHL K HeKoTOpol
MeHbOIeH BeJIwduHe. .

3aech MBI MoKeM 000iTHCH 6e3 BEUMCIEHHH, Kacaio-
MAXCA TOYHOT0 KOJIWIeCTBA: UX MOKHO OCTABUTDH A TeX,
KTo CHeLUanbHO  UHTepecyeTcs 3TuMm Bompocom. Mar
NOJKHE JUmMb OTMETHTH, YTO PE3YJbTAaT JaHHOIO IpoIec-
ca He cummempuuen. llpencraBuasn cebe caydafiapim 06-
PasoM COCTAaBJIEHHYIO CHCTEMY W3 CIYYalHLIX YacTell, MHI
CKIOHHHL JIeIaTh BEIBOJI, 9TO €e peaKIisa Ha IoBTopsAoliee-
CA pasfpaKeHHe MOKeT ¢ ONUHAKOBOH BEepOATHOCTHIO BO3-
pacTaTh uiam ymeHbmartbcA. Hamm paccy:xpenms HoKase-
BAIOT, 9T0 3TO He TaK: B caMoil OCHOBe CHCTeMHI 3aII0/KeHa
TeHAGHUUA K YMEHBIIEHWIO pEeAKI(UH.

Ecrb fipyras, ropasno Goxee ciabas, TMHUA apryMeH-
Tanuu, ¢ HOMOIBLI0 KOTOPOH MOKHO CHeJaTh 3TOT BHIBOT
Gonee 0IeBUAHBIM. Mu MoykeM OpUHATH 33 AKCHOMY, UTO
«6onpmmue» peaKknuu B o6meM BHIBHIBA0T Oolbire M3MeHE-
HUfl B cucTeMe (AN CBA3AHH ¢ 66IbITEMA 66 H3MEHSHIAMN),
geM «Mansier. ECIM  peakmud okaseBaoT Kakoe-Tmbo o6-
paTHoe jleiicTBUE HA CBOU COGCTBEHHLIE IPAIMHEL, TO «D0JB-
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mue» peakmuu OyuyT B ofuieM BLsbiBaTBH GoJbliee HMe-
HeHHE B TOM, 9T0 JellaeT UX «5oIbmuUMU», (MAJEIE» JKe pe-
aKOUy Jumb B HeGoAbmoll cTeleHW BINAIT HA GAKTOPH,
Henawupe uxX «MaasMiy. HlosroMy parTops, BHBKBaOMYE
MeHBIIYI0 peaKuuio, N0 Hpupofe cBoeit mMeoT Goabme
mMAHCOB COXpaHUThbCA, 9eM (aKTOpH, BH3HBaloMMe 66Jb-
myo peakiunio. OTCOa W BHTEKAET TeHJGHIMA K yMeHb-
HICHAIO. :
(Ecnu aToT RHEBOA TpelyeT MANIOCTPALAN, MOMHO pac-
CMOTPETh TaKoil BoOIpPOC: KOTOpHIT M3 [ABYX MAalbIUKOB,

“@dmnr. 53. 3anuch MOBeJEHHA TOMCOCTATa.

B ka;gILL w8 MOMENTOB D onepatop cMemaeT MarHHT Gnolka i Ha NMOCTOAHHBIH

yron. JleitcTBue 3TOro CMEmeHusn HOXORUT A0 GjioKa 2 Yepes ero YHHMCENCKTOp.

Korga monoskeHe 3TOro YHHCEJIEKTOPa TaKOBO, UTO MAarHMT 6J0Ka 2 geernraet

KPUTHYECKOr0 COCTOAHMA (IIOKASAHHONO IYHKTMDOM), 3TO IONOMKEHHE M3MC-

HseTcd. IIociie YeTBEPTOr0 HMSMEHEHUA YCTAHOBKAa YHMCENEKTOPa O0YCIOoBIN-

Baer ML HEGOJBLIIOE CMEIeHNe MAarHuTa B GIOKe 2, H MOSTOMY B JAajbHeRmieM
OHA COXDAHAETCH,

¢aMOCTOATEAbHO yeTpauBawmux ¢efiepBepku, umeeT Gonb-
e MAHCOB BEIKHTH — TOT, KOTOpHI HETaeTcA YCTPOUTH
cameiil Gonburoll geilepBepk, UM TOT, KOTOpHil cTapaercsa
‘C/[eIATh CAMEIA MaJeHBRNI?)

14.6. IIpouecc «IpUBHKAHUAY JEr'KO IPOXEMOICTPHPO-
BaTh, nodTd B GamaldbHOU gopMe, ¢ IMOMOIMBIO I'OMEOCTATa
(roTOpHIL paccMATpUBAeTCA 3lech KAK CHCTeMAa, XapaKTe-
pH3yeMas TepeMeHHOM «HoloiieHHe YHHCETEKTOpa», TaK
4TO y HEro MHOT'0 PABHOBECHHX COCTOSHMEA, OT/IHYAIOMHX-~
¢A ApYT OT [pyra BeJUUHON 2Toil TepeMeHHOl).

Takoit mponecc NoKasad Ha ¢ur. 53. Brum coeuHeHE
nBa Gioxa mo cxeme 1— 2. JleiicTue 1 — 2 onpesendanocs
HoloKeHUeM YHHCeIeKTopa Oloka 2, KOTOpHI W3MEHAN
Tmollo}KeHne, ecJAH OJoK 2 HmepeXofus CBoH KpHTHIeCKUe
cocroAana. Torga omepaTop HOBTOPHO BO3MeHCTBORAJ
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Ha 610K 2, mepememiaa Maramt Gaoxa 1 (D). Bearuif pas, -
KOIfla YHUCeJeKTop HepefaBal O6ioky 2 «bodbmmoit ag-

dexT», moNoKeHMe YHHCelIeKTopa OJoKa 2 W3MEHANOCH.

Ho kak TonbKo yHHWCeleKTop HpHXOAWJ B IIOJNIOMKeHUE,

OpH KOTOpPOM BO3[eiicTBue GHI0 HEJ0CTATOIHEIM AJAA TOTO,

9To6H TPUBOAUTD GJIOK 2 K KpUTHIECKAM COCTOSHHAM, 3TO

nomnokeHue QuKCHpoBamoch, TaxkuM o6pa3oM, IpH HOBTO-

peHuu [OCTOSHHOTO paspgpamutens (D) ammanTyaa

peaknum 2 NOCTelleHHO YMCHBIIAJACH.

’ D D D D D
2

Bpema —»

U | AL -

® mr. 54. BaammopeiicTeme nBYX 6/0K0B romeocrara,
o6pa3yomux yasTPAcTaOUIbHYI CHCTeMY.

-
B kagett us MoMeHToB D omeparop cMemjaeT MarHUT 670Ka { Ha NOCTORHHHIN
Yroir. IlepBoe xe 11071€, IPM KOTOPOM TaKoe CMelneHue He BegeT K KPUTHYECKOMY
COCTOAHMIO, B HaJbHelnleM COXDPaHAETCA.

Tor e mpouecc B Gosee cioskHoit popme moKazaH HA
dur. 54. BsanmopeiicteyoT aBa Gaoka: 1:—2. JleficTene
06oHX IpPOXORHUT 9depe3 YHUCEIEKTOPH, TaKk 9To ILexoe
yneTpacTabunbHo. B wakpmit m3 moMeETOB [) omepatop
cmental MareEnT Oxoxa 1 Ha ofHo W To e paccTosHUe.
Ilocne mepnoro «paspgpakenns» peaknusa Gioka 2 mpHBena
CHCTeMY K ee KPHTHIECKMM COCTOSHHAM, W  Gjarogaps
yabTpacTabuIbHOCTH GRITO HalileHO HOBO® OKOHYATEIBHOE
molle. Bropoe pasmpaskenne BH3Ballo TaKoil Ke IPoILecc.
Ho Ha 3aToT pa3 oKoHIaTelbHOE Iode OKAsajoCh TAKHM,
qro cMemeHHe D yiKe He IpHBOAMIO OJOK 2 K KpATAIECKHAM
COCTOSHAAM, M BTO Hojie, TaKuM o0pas3oM, 3aKpemmIoch.
M 3pecs npm ofHOTHHHOM pa3fpa’KeHBHWH pPeaKnUuA yMeHb-
mAIack,
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14.7. B noBejeHNn KUBOTHBIX ABJIEHAE «IPUBHIKAHUA)
BCTpedaercs BechbMa TacTo: eCJId Ha JKUBOTHOE BO3AEHCTBYIOT
[IOBTOPHHIE pa3pasKUTEeNU, PEAKINA MOCTEIeHHO 0CNa6aA-
erca. Hekoropsie aBTOpH cd9mMTANIN 5TO M3MEHEHME IIPOC-
reiimell popmoii Haygenusa. HelipoHHNe MeXaEU3MEL 3/1eCh
He 00f3aTeNbHH, TAK KAK (IPNBHKAHUE) ACHO 00HAPYIKH-
BaeTCA y NpocTedmmXx: -

«AMe6HI 061afAI0T OTPULATEIbHEIM XeMOTAKCICOM
Ha BONOIPOBOJHYIO BOAYy WIM HA BOAY, B KOTopoi
coflepiKajiach Kaxkan-1mbo MHASA KYJBTYpa, HO IOCHae
IepeHoca B TaKyio BOAY OHM BelyT cebA HOPMAIBHOY.

«Ecmm mapaMenmio momecTuth B 0,5-IpoLjeHTHH it
pacTBOp XJIOpPUCTOro HATpHS, oHA cpasy ke obHA-
PYKHBaeT «peaxmuio n3beranmsa»... Ecam pasgpasa-
omuii areHT He HACTOJBKO CHWIEH, 9TOOH OKasaTh
TpAMoe paspyImUTelNbHOE JlelicTBHe, pPeaKkmus depel
HEKOTOpoe BpeMs IpeKpamaercsa W MapaMendd mia-
BAIOT B PACTBOpE TaK jKe, KAK OHW DPAHbINE NIABAJH
B BOJE».

(lxernuHrC)

CymecTBoBaiio MHeHUWE, 9TO «IpUBEIKAHEE» OCHOBAHO
Ha yTOMJEHHHW, HO B omHTax X3Mdppu yToMienme yHamoch
MCKII0INTh. ITOT aBTop paboTald ¢ YIMTKAMHU U BOCHONb-
30BAJICA TeM, 9To HNOCTYyKUBAaHMEe IO MOCKe, Ha KOTopoil
CHJAT YIWUTKA, 34CTABIsET ee CKPHIBATBCA B PAKOBUHY.
Horpa pasnpaskennme MoBTOPAIOT ¢ KOPOTKUMH HHTepBaJia-
MH, YIUTKA IepecTaer pearnpoBaTh. XoMpw yCTaHOBUI,
9T0 TpU JIETKOM TOCTYKMBAHMA TN pPUBHKAHEE HACTYNAET
CKOpO, & IpH [0CTATOTIHO CHIBHOM — MOKeT He HACTYIUTH
BoBce. CoracHo Teopwm YTOMJIEHWSA, CIEK0BAN0 GH Om-
maTh oOpaTHOTO, TAK KaK OMO KOMKHO HACTYNATh GHCTpee
npu Gollee cUIbHOM pasfpaskeHud, BeAymeMm K Ooxee
BHEepPrUYHOMY BTATUBAHUIO YJIUTKH B pAKOBUHY.

Brinsuranock MHOKECTBO CHeHUAJBHHX o0DBACHEeHHIA
MeXaHH3Ma IIPpHBHKAHNA, HO TO, 9T0 OHO CBONCTBEHHO
NMOo4YTH BCEM >KUBEIM OpraHU3MAaM, [O/KHO HOACKA3HBATH
HaM, 9To B OCHOBe er'0, BepOATHO, JeKUT KaKoii-To dpakTop,
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ropasgo Golee pacmpocTpaHeHHHH, YeM Heilpopusuoioru-
uecknii. CrasaHHOe B ®Toil riaBe I03BOJAAET IPEANOJIO-
’KHTH, 9TO OH MOXeT B TOM W] UHOii CTeIeHH 06HA pYKUTH-
¢Sl BO BCEX MOJMCTAOMIBHEIX CHCTeMax, eClu IoJBEpPraTth
HX BO3JEHCTBHIO IIOBTOPHOTO  pPAasApaskUTENs] MJIH BO3-
MYIIEeHHA.

Caabote a0amywenus

14.8. Paccy:rpeHus coBepIIeHHO TAKOro JKe THNA, CO-
CTONIZe B MOUCKAX BOBMOMKHOTO KOHEIHOTO COCTOAHUS,
DpUMEHHEME ¥ B TeX CIydafXx, Korga S — He B TOIHOCTH
DOBTOpAEMEIl pa3fgpaKuTedb, TAK 9T0 <OOBTOPEHHA» ero
00pasyior BHOOPKY U3 COBOKYIHOCTH BO3MYUICHHN, HMeI0-
MHMX KAaKoe-TO XapaKTepHoe paclpepieleHne. B atom ciay-
qae ¢ur. 52, HampAMep, ocTajlach GH Hem3MeHHOH B OT-
HOWEHUH A9€eK M PABHOBECHHIX COCTOAHUH, HO CTPEIKa,
HAYmAA 0T KaK[0oro PABHOBECHOI'0 COCTOAHHA, IOTepAsa
OH CBOI0 OHO3HAYHOCTb U IpeBpPATHAACH B IYIOK N3BECT-
HEIM 00pa3zoM pacupefielIeHHHX CTPeNoK, N3 KOTOPHX LpH
KaKIOM BoSMYIleHHH Bhibmpaixachk Ok MeromoM BHGopOR
Kakaa-aubo ofHA.

Pesyabrar 6yner amanorwdHsM, - PenmpesedtaTusHAs
To9Ka BCKOpe TOKMHET TO PABHOBECHOe COCTOAHHE, OT
- KOTOpOTO CTpeJKH pacXofATcdA Ho APYrUM sgdeidKaM; a To
paBHOBECHOE COCTOAHHE, OT KOTOpDOT'o OTXOHMT CTPEIKH,
KOHYAWOIMEC ToJbKO BHYTpH HaHHoW Advefiku, Oyner
CIY)KUTh A mee «IoBymKoit». Tarum obpazom, monau-
crafmiapHas cucTeMa (eciqd OHA He COREPIKAT IUKIOB)
m30mpaTenbHO /IBHKETCH K TAKAM DPABHOBECHHIM COCTOS-
HHAM, KoTOopHe YCTOMUMBH K JeiicTBHI0 CIHAaOHX Hepery-
JAAPHEIX BOSMYINeHHIl.

14.9. 970 OTHOCHTCA KO BCEM BO3MOYKHHIM BapHAHTAM
Hojiedi (TIABHEIX TepeMeHHEIX), U30MpaeMEIX YJIbTPacTa-
6unsmEolt cmcremoit. PaccMoTpuM, HanmpuMep, TpPH MoIA
Ha ¢ur. 55, KoTOphle MOTYT CHYKHTh OKOHYATEABHBIMU
HOMAMM CHCTeMb, mpefcraBlieHHoll ma ¢ur. 32. B monax
A u C pempeseHTaTHBHAsA TOUKA, IPef0CTABIEHHAA CaMOi
cebe, RATIPABATCA K COCTQAHMIO PABHOBECHA U QCTAHETCH B
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HeM. Ecian mocae sToro mpomsoiifer cMeleAde BJAeBO, TO
MOKeT CAYYHTBCH, 4T0 0HO OyAeT AocTaToIHo MJAA TOrO,
4To6H pelpe3eHTATUBHAS TOUKA [OCTHIIA (POHTA KPHTU-
YeCKUX COCTOAHUM B Houe A, Ho He B Hoixe C; MOodTOMY Tole
C MoXeT COXpaHHTbCA LOCHEe CMEIEeHWS, paspyIIEBIIEro
noie A. Todro TaK e CMeIIEHNe Pelpe3eHTATHBH Ol TOUKH,
HaxofiamelcA B MuKiIe Iola B, cKopee DpuBefer K m3Me-
HEHWIO I10JIf, 9eM Takoe jKe cMemieHHe B mosie C. Taxum
o6pazom, moxe tuma C ¢ cOCTOAHWeM paBHOBECHA GIH3

g

-

o~ O

dur. 55, Tpu moas yisTPAcTAGMILHON CHCTEMEI,

ofiagaromue PA3MYHON YCTONIMBOCTHIO IO OTHOIIE-
HHI0 K CHYYafHKM MAJKM BO3MYIIEHHAM.
OG6IacTH KPHTHYECKMX COCTOSHMI SaMITPHXOBAaHBL.

uenTtpa «Genoii» obnactm B oOmeM Golee yeTofiduBo K meii-
CTBUIO CMELIEHNIl, 9eM 10/, B KOTOPHX COCTOSHUA PABHO-
BeCHA WM QUKJILI HAXoNATCA GIMke K Kparo 2Tol obmacTu.

14.10. Hax mposiBuiack OB 3Ta TeHAEHUMA B IHOBe-
fleHUH JKMBOTO OpPraHM3Ma?

B § 7.23 651510 mOKAa3aHo, 9T0 IMolle MoxeT OHITH OKOHYA-
TCABHEIM M B TO Ke BpeMs MMeTh BCEBO3MOYKHLIE HpUIY/I-
JUBHEe 0CO0EHHOCTM: IWKJb, PABHOBCCHEIE COCTOSHUSA
BOau3u Kpad «Geyoiy o0acTH, ONHOBPEMEHHOE HAJIIIUE
CTAGUIBHLIX W HeCTAGHIBHBIX JWHAA, MHOYKECTBEHHEe
COCTOSIHMA PABHOBECHUA, MHO/KeCTBeHHHE IUKIK ¥ T. [.
N3z-3a Taxoro pasHooGpasms ¢GopM HOAA TPYNHO PEIINT,
BCerga Ju OKOHYATeJbHOe IIolie IPUTOfHO JJIA YA ep:KaHHA
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CYIeCTBEHHHIX TEpeMeHHEIX B HOpPMAJBHEIX Npefelax.
Ho B jeTalbHOM UcCHeoBAHUM HagobHOCTH He OBIIO:
Mbl TONBKO YTO BHJENH, 9TO BCe TaKde (HpUIY/IHBEIE)
DOJA HWMeIT TeHAeHIuI0 W36UpaTelbHO pasdpylmaThed,
KOTZla Ha CUCTeMY BpeMs oT BpeMeHH Bo3jeificTBYioT HeGonb-
mHe cayuaiinne BoaMymennsa. IlockoabKy TaKkme Bo3MyIme-
HUs HEOTAeJHUMbI OT pealbHHX YCIOBHH CYmecTBOBaHUA,
B IIpoliecce «00TeCHIBAHMA» TAKHE IIOJIA IOCTeNEHHO 3aMe-
HATCA IOJIAMHA, CXONHEME ¢ NoxeM C Ha ¢ur. d5; atoT
TpollecC AefiCTBYeT OPOCTO TAKHM 06pasoM, 9TOGH pernpe-
BeHTATHBHAA TOYKA HAXOJMUIACH MoAalbIle 0T KPUTUIeCKIX
COCTOAHUM.
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AJTATITA IS
B UTEPATHBHEIX CHCTEMAX
A CHCTEMAX C HOCJEJTOBATEJLHEIM
COETMHEHHUEM YACTE!

15.1. B Tpex mociefHEX riaBaxX MH pPaccMaTpUBAIH
TIaBHEIM 00paBoM (TeXHHYECKYIO» CTOPOHY, JOTUKY MeXa-
HA3MA [JIA TeX CIyd9aeB, KoI'ja MeXanu3My CBOMACTBEHHO da-
CTH9HOe, QIYKTyHpyomee, BpéMeHHoe IOJpasjieleHne Ha
HOCUCTeME, BXOJIAIHe B Lelloe; CIennalbao 65T paccMoT-
PEeH TOoT ClIydail, Korfia MoACUCTeMEI HMEI0T MHOI'0 COCTOAHMM
paBHoBecusA. Temepb MBI MOKeM BepHYTHCA K JOrAUecKoil
anHun, octaBienHoll B § 11.13, u mepeilty k manbHeilmeMy
W3Y9eHUI0 BONpOCA o ToM, KAKAM o6pasoM KpYOHHI H
CIIOJKHHI OPTaHMBM MOMKeT aJanTHpPOBaThCA K OOMMpHOIH
H CIIOKHOH cpepe, He BaTpauuBas HA B3To HOITH GECKOHEIHO
moaroro Bpemenu (cm. § 11.5). '

B ocrampanix raaBax GynyT DpUBefeHs JAHHEE B I0Jb-
3y Toro, 4To fgelo obcTouT Ciaegylomum ob6pazom:

1. Pacupenenenue cBoiicTB 00H9HOE BeMHOU CpefI BeCh-
Ma oTIH9aeTCA oT pachpefeleHNs, UCXOfA U3 KOTOPOTO
MH monyguwsm B § 11.2 cronb Gosbmve BeNIWYMHBL AIA
BpeMeHN ajfanTanyuu.

2. B ycunoBuax JeiiCcTBUTENbHOTO pacHpefelieHns
CBOMCTB BeMHOM Cpefbl yIbTPacTabUIBHOCTE TACTO MOKET
ofecIeanTs afamTamuio B 0CTATOYHO KOPOTKHE CPOKH.

3. Horma ycmoBusa cpensl YCIOKHAIOTCA, BpeMsa ajfam-
TAIIUE BOBPACTAET HE TONBKO AMA TeopeTHUeCKUX YIbTpa-
CTa0MJIBHEIX CUCTeM, HO ¥ I PEANBHLIX JKUBEIX CHCTEM.

1 Tlox «urepaTuHEIME cmcTeMammy (iterated systems) aBTop
TIOZIpa3yMeBaeT He3aBHCHMEIe IPYr OT ApyTa CHCTEeMbl, BCTyDalouyie
B JieficTBHe B HeoGA3aTedAbHOM nocaefoBaTeasHocTd. Ilog «cueTemMamu
¢ TOCJaeOBaTeIsHEIM COefMHeNeM dacTeiry (serial systems) nogpa-
3yMeBaerc IeHh 3aBHCAMEIX CHCTEM, BCTYNAOIIUX B AelWCTBHC B
GipoTO  OOpeRenelHoll mocaenoBaTersHocTH. — Ipum. ped.
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4. KHorga cpena 9pesMepHO CJI0MKHA M 3aIyTaEHA, Teo-
peTudecKas yIbTpacTaOmiIbHAA CUCTEMA U PeasibHAA JKUBAS
CcHCTEeMa  ONUHAKOBO TepOAT Heynady.

B sroif ¥ moclexywomux Traasax MH GyleM M3ydaThb
$opmMHl CpegH HOCTENEHHO Bo3pacTaomeill CHoMHOCTH.
(Y16 uMeercs B BHUAY HOJ <CIOKHOCTBIOY, OyfeT BUIHO
N3 JajdbHeiimero.)

15.2. B § 11.11 Grino BRHCKazaHo OpeANoNoKeHNe, YTO
£oMeocTat (T. €. Te ero HCMHOTOUACHEHHLe 6IIOKH, KOTOPHIe
MOMKHBL IPE/ICTABIATD «Cpejly») He THINUeIl sl 3eMHoi
CpefBl, TaK Kak Kajilad M3 ero IepeMCHHBIX HeNoCpef-
CTBEHHO CBA3aHA CO BCEMM JPYIMMW HEpeMeHHHEIMH M HO-
STOMY MoOBeleHHe KayKmoll m3 HmX B J00o#f MoMeHT obyc-
JOBIEHO BelWIUHAMU 6C€X OCTAJBHHIX HePeMEeHHLIX CUC-
remsl. UTo jKe B TAaKoM ciaydae XapaKTepHo C 9Toi
TOUKHA BpeHuf AIA oOWYHHX (opM 3eMHOH Cpepnsr?

TloBcenmesHNl OONT MOKA3HIBAaeT, 4TO 3eMHOU cpefe
0OLIYHO CBOWCTBEH PAM TeCHO CBASAHHEX MeKAY cobol
0CoBeHHOCTRI:

1. MHorue W3 HepeMeHHHIX (J4aCTo GoJbMUHCTBO HX)
He uamerslomcs Ha NpOTSIKeHAN 3HAYHTENBHEX IPOMEKyT-
KOB BpeMeHM M, TAaKHEM o0pasoM, BefyT cefA KAk 9aCTWIHO
nocTosiHAHe ¢yHKiuE. Hampumep, Maexomuramimee omu-
paerca Ha 3eMiI0, KOTopasg MoYTH BCErfa HemOJBYKHA;
CTBOJIH JIepeBbeB COXPAHAIT CBOE IMOJIOMKEHHWe; JamKa,
DOCTABJIEHHAA HA CTOJ, CTOMT HA MecTe, IOKA He IOABATCA
Cuia, NPeBHIMA0MAN ONPefeNeHHYI0 BeIUINHY. Ecim MBI
MOoCMOTPHM HA OKPYKAONMHA MUp, To YBHAUM, 9TO TOIBKO
B CaMbIX Xa0THIeCKHX OopMax Cpefbl BCe IepeMeHHbIe H3Me-
HAOTCA. JTo MOCTOSHCTBO, 3TA PACHPOCTPAHEHHOCTH dJac-
THYHO NOCTOAHBHX GYHKIHIA MoMIKHK OKTH 00yCA0OBICHH,
cornacuo § 12.14, «o6sraHOCTBIO» COCTOAMEI paBHOBeCU
B 4YACTAX, COCTABIAIONIUX 3eMHYIo cpeny. Urak, cpena,
OKpY’/Kaloasa *KUBOH OpraHm3M, damie BCero COCTOMT W3
qacreil ¢ GoJbIMMM 9YUCIOM COCTOAHUN paBHOBECUS.

2. C pTuM DOCTOAHCTBOM CBA3AaH TOT BIOOJHE €CTEeCTHeH-
Henit (cormacuo § 12.17) daxr, 910 661bman 9acTh HepeMeH-
HHX JaHHOW Cpefill HeIOoCpefCTBeHHO BO3JeNCTBYeT JHIIb
HA HeMHoOTHe [pyrue IepeMeHHEe M3 ofmero d9Hcla
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TmepeMeHHbIX aTol ke cpeqsl. Hampumep, ecam s ceiigac
ONymy Nepo B YepHUIBHHALY, 8T0 BPAN JIH HOBIHAET XOTA
0bl HA OJHY M3 OCTANBHHIX MEePEeMEHHKIX BHYTPH KOMHATEHI.
Ecau s oTKpoo ABepb, BT0 MOYKET BHIBBATH NepeMelleHme
HECKOJIBKUX AWCTOB OGyMard, Ho HUKAK He NofefcTByeTr HA
CTYNbfI, dIEeKTpmdYecKoe OCBEmICHHe, KHHUI'M HA HOJKAaX
U MHOMECTBO JpYTHX Bemei.

B cympmocTtu, mamM cHoBa OpUXOAMTICA paccMaTpuUBaTh
CBOMCTBA CHCTEMEI, CBA3M KOTOpOH W3MEHUYUWBHI W 3aBUCAT
OT pARa YCIOBHil; 9TOT TMI CpefEl MH Y:Ke BCTpedainm B
§ 11.12, u, caegoBaTelbHO, 6r0 MOYKHO H3YYaTh ¢ MOMOMBIO
Toro e MeTofa. lloaToMy s BEICKA3HBaI0 IpeANoJIO/KeHTE,
Y10 GOMBmMHUHECTBO $OpM CpefH, ¢ KOTOPHIMHU BCTpEdaIoTCH
JKUBLIe OPTAHM3ME HAa 3emlie, COJAEP’KUT MHOI0 9JaCTHIHO
HoCTOAHHHX QyHKuMii. I obpaTHo: cmcTeMa U3 9acTHYHO
NOCTOAHRHHX (QYHKUUHA CIYKAT ajeKBaTHOH Mofelbio
BecbMa o0mupHoro KIacca oOBIYHEIX 3eMHEIX (opM
Cpepsl.

B xadecTBe mpHMepa IpmBefieM ONHMCAHUE OTHOTO TACa
MU3HA mapaMennu o HaOmofeHMAM [I)KeHHMHTCA A HO--
oyTHO OyAeM 0TMeYaTh JaCTWIHO NOCTOAHHHE (PYHKLVH.

[OEa DasBeT Mo HANpPaBIeHHI0 BBepX M| «... HAKO-

Hell, J[OCTAraeT NOBEPXHOCTHOM ILICHKHY.
TloBepxnocTENe addexTsi, paBHEE HYII0 Bo BCeil TOJMIE
BOJH Opyna, OyAyT M3MeHATHCA KaK YaCTUIHO NOCTOSHHEE
¢ynxnuu. Pazpus HenpepHBHOCTH TAKOTO THNA (HOREpPX-
HOCTH) MOKET IOPOKAATH YACTUIHO HOCTOAHHLE GyHKIUY
CAMHMH pPasHEIMH CIIOCOGAMH.

«Bor mnpousomino CHIBHOE COTPACEHHE — MOKET

OHTB, KT0-To GpocHI B BOJAY KaMeHB».
B pesyabTaTe mpoucxopAmux BpeMeHaMU W3MEHeHHIN 9To-
ro Tuna OyAyT w3MeHATHCA MHOTHMe HepeMeHHHNe, MpudIeM
X H3MeHeHHe OyJaeT HOCHTh XapaKTep 9acTHIHO MOCTOAH-
Holl ¢yHKIUM.

[[lapamenus] «... momajgaeT B CIodl Bofpl co 3HATU-

TeIBHEIM HeJ0CTATKOM KHCIOPOZA)».
Copepixanme kuciaopopa GymeT BapbHpoBaTh MHOTHA KAk
9acTHYHO IOCTOAHHAM, MHOIMA Kak NoXHAS OQYHKIUA,
¢MOTpA 10 TOMY, C KAKMM YJIACTKOM CpPEIEl MEL MMeeM Aelq.
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JixeHHUHTC, [0 CHX TOp He YIOMMHABMEE O COfepaHuH
KHCIOPOAA, OYeBHJHO, CIUTAN eT0 IOCTOSHHEIM.
... OHA TPUOIHKACTCA K YIACTKY BOALL, COTPETOMY
COJHICMY.
Temneparypa Bofn GyfmeT BecTH cefA To KaK JacTHYHO
NOCTOAHHAA, TO KaKk Inonmag QOYHRIAA.
[Tapamenua mpojomkaeT IJIaBATh H] ... OKA3HBA-
ercs BOJUBY CBeKero, HEJABHO pasfaBiIeHHOTo cTel-
aA Kaxoro-To pacrennsa. Cor pacremms, BLITeKas,
3aMETHO W3MeHAeT XUMMUCCKUIA COCTan BONED.
B mpounmx MecTaX KOHIEHTpaIMf BEMECTB, BXOAAIUX B
COCTAaB COKA, IIOCTOSHHA (paBHA HYJIO).
«JIpyrme mapaMenuu... TaACTO CTAIKHBAITCA [PYT
¢ JApYToM».
JaBnennme Ha Iepefuuii KoHel napaMelul H3MEHAETCH
KaK YacTUIHO IIOCTOAHHAA (QYHKIHA.
«ngy3sopua MokeT yHApATbCA O KAMHHY.
AnanorudHas dYacTU9HO NOCTOAHHASA QYHKIHA.
«ngysopus HaTKHYIAch HAa pasloKUBIOMICH, pas-
MATYEHHBIA JUCTY.
CHoBa YacTWIHO TOCTOAHHEIE (QYHKIWH.
.. 3aTeM OHA MomajiaeT B obmacTh, Ifle KOHICHTpa~
IMA YTAEKNCJIOTH TOBLIIMICHA),
KoHuenTpanua yriekuciiors, B o0meM ofUHAKOBAA, HO C
MCCTHLIMA TOBHmeHuAMN, OyfieT M8MEHATHCA B IpPOCTpaH-
CTBE KaK 9aCTHYHO IOCTOAHHAA (YHKINA.
«HaxroHen, ona MogXoJuT K UCTOYHAKY YTICKHCIOTH
— R Macce OaxTepuil, IOTPY:KEHHHX B 300TJICIOY.
Eme opgma dacTniuo HocTosgHHAA (YHKIUMA, 00ycHoBIeH-
HAA CONPUKOCHOBEHUEM.

flcHo, 9T0 9KOIOrMIECKIE MID MAPAMEIME, TAK 5Ke KaK
u Mecra oburauus GoJbmVHCTBA SKMBEIX OPraHM3MOB,
XapaKTepU3yeTc MHOKECTBOM YaCTMYHO IOCTOSHHBIX
dyHKIMI.

Cpesie B mesoM, wiIu (BHEIIHEMY MEDY», XapaKTepuay-
C6MOMY MHOKECTBOM 9JaCTHYHO IOCTOAHHHX QYHKIHII,
Gymer cBoiicTBeHHa JUCIEPCHA: TpPYNNa HEPEMEHHEIX,
AKTMBHHIX B OfWH MOMEHT, YacTo OyfeT oTIAMYaThbed OT
TPYUIH, AKTHBHO# B Jpyroil MOMeHT. IToaTomy pacmpe-
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JI6JICHME aKTUBHOCTY 8HYmMpu cpedvt He TIOCTOAHHO, a PIYK-
Tyupyer (cM. § 13.18) B BaBmCEMOCTH OT pazTUYHEIX
ycaosuit. Horga xmBorHOG B3amMopeiicTBYeT co cpepoi,
HaGIofaTens BULAT, 9T0 aKTUBHOCTHI0 00JafaeT To ofHA,
TO APyTasA I'pyiila MepeMeHHHX, X3 pakTepusyomuXx cpeny.
Ecnu ofHa U3 rpyni aKTUBHA B Te4eHME J{OJror0 BPOMOHH,
a OCTaJbHEIE B 9TO BpEMA HEAKTUBHH M HE HMET CYMIG-
CTBEHHOr0 SHAYEHUA, To HAGIIOTATEOND MOMKET, eCIH eMy
YrOofHO, HA3HBATh  «CPEAON» TONBKO HEPBYI TPYIIY.
A ecnim To3Me aKTMBHOCTB IepeilficT K Apyroil rpymue,
OH MO)KET Ha3BaTh 6€ «BTOpPOIY cpejoil. ViMenHo manwdne
9aCTHYHO NIOCTOAHHHX (YHKIWI W AWCIEPCHH [aeT OCHO-
BaHWe [AJA TAKOW TepeMeHbl TOUKW B3DPEHHA.

OpraHusM, MOHTAOIWACA Opucloco0UTBCA K Cpefe,
XapaKTepusyeMoit TIaBHHM 00pasoM 9acTMYHO IOCTOAI-
HEMY QYHKIOUAMHU, HaiigeT, 9To cpefa COCTOMT M3 IOA-
CUCTEM, KOTOPhie MHOTHA OHBAIOT HE3aBUCUMHEIMHE, HO BpeMSA
OT BpeMeHH OOHApY:KHBAIOT B3aMMOCBA3B. Taroe depe-
NoBaHUe SCHO BHIABIAETCA, KOTJA MBI YIMMCS YHpaBlIATh
asToMoOumem. HauumHatomeMy NpUXOfATCA HMeTh [el0 C
OeJHM pPAKOM MOACHUCTeM: OH JOJNMKeH HAydUTHCA BIAJETh
pylleM ¥ peryaupoBaTh IpPOCTPAHCTBEHHOE OTHOMICHNE
aBTOMOOMIIA K ffopore M IenmeXofaM; OH KOJKeH HaAYIAThCA
HONb30BATECA AKCEJIEPATOPOM I YCBOUTH 6ro CBA3b C UHC-
JoM o00pOTOB ABHraTeNs, IT00H HE PAas3TOHATH MAMMAHY
M He TepATh CKOpOCTh; HAKOHeL, OH KOMKEH HAYIATbCA
TaK MepeKIrndaTh mepefady, 9To0bl Ipu 8ToM He Ieperpe-
Bajiach My(Ta cHemIeHHs M He JoMauuch 8yObsa Iepena-
ToYHHX mecTepoH. FHa OTKpHTON, poBHOH H cBOGORHOMH
JlopoTe OH MO)KeT Ha BpeMA 3a0HTH 00 akcenepaTope K
KopoOke mepefial K MOMKET YIHTBCA YHPABIATE pYylIeM
TaK, Kak OyJTo [Be APYrue CUCTEMb HEe CYmMECTBYIOT;
a Ha CTOH/€ OH MOKeT o0yYaThCs MepeKJIYeHHI0 mepefad
TaK, Kak OyAaTo pyis Bosce HeT. QOmHAKO NpH oOHYHOM
MoesfKe B8TH OTHOIICHWA W3MEHAIOTCA. SHAYHTCIBHYIO
9acTh BPEMEHM TpHM CHCTeMBI —

Bopurens - Pynp ...
Bopurens - Axcenepatop —+ ...
Bopgurens -+ Prigar nepexarodenns mepenad ...
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— MoXHO Omulo OBl paccMaTpuBaTh KaK He3aBMCUMBIE,
BIIOJIHE CAMOCTOSTEJBHEE cucTeMbl. Ho BpeMsa oT BpeMeHu
OHH B3aMMofielicTByOT. B moGoil mx mape ects ofmume
IepeMeHHBIe, OTHOCANMOCA K BogHTedle (K eTo pyKam,
HOraM, Mo3Ty), W, KpoMe TOTO, HGKOTOPYI CBfi3b MOMET
cO37laBaTh MAmIMHA WiuW OKpymatom@it mup. Hampumep,
BCAKAfA NONBITKA IEPeRJIOIATH TmepefaTy HeH30erKHO CBA-
33Ha C W3BMEHEHWEM IIOJOKeHMA aKcejepaTopa W duciIa
060pOTOB ABUraTeNf; pE3KOMY IIOBOPOTY MOJIKHBL IIpef-
HMIECTBOBATD CHIKEHHWE CKOPOCTH @ IepeKioueHHe Iiepe-
Zaum. Mrak, BcA 974 cHCTeMA o0HApYIKUBAET TO BPEMEIIHO®
M 3aBUCAillee OT YCIOBWH pasjieleHHe Ha IOJCHCTEMEI,
KOTOpOe THUHWYHO [JIfi IEeNOro, XapaKTephayeMoro IiaB-
HBHIM 00pasoM 9acTUIHO TOCTOAHHHIME QYHKIMAMH.

Taxum o6pasoM, 3eMHAA cpefa B OCHOBHOM COOTBET-
CTBYCT CHUCTEMe TOoJHMcTabUIbHOrO THUIIA.

15.3. {1a Toro 9To6H HCCIAe[0BATh ReilcTBIe yabTpacTa-
OMIBHOCTH B YCIOBUAX (HCIOIHOCTHIO CBA3AHHONWY CpPeHI,
HaM IpUAETCS IPUMEHUTD HAILY OCHOBHY 0 cTpaTeruio (§2.17)
71 BHOPAaTE ONpEIeNIGHHbIC CIYyJaW B KadecTBG TUIIOBHIX.
IToaToMy MBI pacCMOTpPHUM Cpefbl ¢ GeTHIpEMA pa3JIMIHRIMA
CTCIGHAMHA PA3BUTHSA CBA3OH.

Cuagana (B §§ 15.4—15.7) Ml paccMOTpuUM «Iicloe», B
KOTOPOM CBA3M MEIKAY FaCTAME GaKTUHECKH OTCYTCTBYIOT—
TpefleIbHBIH ClIydail B pALY CUCTEM C TOCTEINEHHO YMeHb-
MAOMUMCA YUCIIOM CBfA3eIl.

B § 15.8—15.11 wmmr paccMoTpuM chydaid, Korga
9 QOKTUBHEIE COCAUHEGHUA CYIIECTBYIOT, HO IOFCHCTEMLI
CBABAHK TIOCJICHOBATENLHO W MCMKAY HAMHU HET oOpaTHRIX
cBAi3eH. JTUX [ABYX CIyYaeB OYAET AOCTATOIHO AJA TOTO,
9T00H BHIACHUTH HEKOTOPHE OCHOBHHE BOIPOEHL.

B cuemyromeil rnaBe Mpl Mccaegyem 6olee peasbHELL
cltydaii, B KOTOpOM HaIpaBJeHUE COCAWMHEHHN MEMKAY CHC-
TEeMaM¥ HWYeM HE OTPAHUICHO, TAK UTO MEKAY HHMHU eCTh
00paTHEBIC CBABH. JTOT aHAJN3 MBI pasfeldM Ha JBA dTama:
cuauana, B §§ 16.2-—16.4, MH paccMoOTpUM CHCTOMY ¢ CHIb-
HO PasBUTHIME CBA3AMH, a 3aTeM, HaumHaa ¢ §16.5, Oymem
HCCJle[[0BATE caMblil MHTePCCHEII clydall, B KOTOPOM COefu-
HeHUA BO3MO}KHH BO BCEX HAIPABJIGHUAX (TaK UTO MEIKLY
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QaCTAMH CYHIeCTBY0T 0o0paTHBHE CBA3M), HO THCHO COe-
AVHEHAN He TaK BEJHKO, T. €. HeJoe o0pasoBaHO U3 HOJ-
CHCTE€M C CHJIbHO PaSBUTHIMN BHYTpPEHHUMH CBA3SIMH, COe-
" AMHEHHHX TOpasfo MEHBIONM YHMCIOM CBf3ell; 970, B CYmMHO-
CTH, TaKoil Cly4aii, KOrjfa HeT Hu OoJbINOH HACHIIEHHOCTH
CBASAMH, HH IOJHOUTO pasbelUHEHHA.

Adanmavusn 6 umepamueHsl cCUcCImeMAx

15.4, TlepBEM HOAMEKUT PACCMOTDEHHA TOT CIy4aif,
KOT/[a CHCTEMa, COCTOSMAA U3 OPTAHU3MA U CPeRs, faKTHIe-
CKH pasfielIcHa Ha MOJCHCTEMHE, KoTophie (110 KpaiiHeil Mepe
B IepHof HAOMOCHUA) COBEPIIEHHD HE B3aUMOMEHCTBYIOT
ApYr ¢ Apyrom. Hampumep, ma ¢ur. 56 rarkas cHcrema

1]
NI
NN

duar. 56.

/

A

npefcraBiena cxemoit B. (Jlns mpocroThl cTpenkm ua
aTolfi cXeMe B3aMGHEHH oTpesKaMu.) Ecam Bcs cucTema
COCTOHT M3 OPraHM3Ma M CPEfibl, TO TPAHMIA MEKAY STHMH
ABYM#A JacT#MHM Moria OH, HallpuMep, IPOXOAHTH TaK, Kak
nokasano Ha ¢ur. 57. Takyo QYHKIMOHAIBHYIO CTPYKTY-
py umen 6 n060#l opraHuaM, B3aHMOJEHCTBYOMMI CoO
cperioll myTeM pAfa He3aBUCUMHX peakmuil. Mbr GymeM ro-
BOpPUTH, 4TO TaKoe [eJloe COCTOMT U3 ATepATHBHBIX CHCTEM.

IIpumepoM paccyiuenuii, IpUMEHNMEX K TAKOMY I(c-
nomMy, Mor cay;xuth § 13.10. Eciu i — umeao moficmeTeM,
HAXONAMMXCHA B AaHHEIA MOMEHT B COCTOAHHH PABHOBECHS,
TO B MHTepalHBHOM cHcTeMe I HE MOMeT YMeHbIIAaThCA
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n o6srgHo Oymer Bospacrath. Kamuas mogcucrema, mocTur-
masi paBHOBecHs, OymeT coXpaHATh ero, u, TakUM obpa-
3oM, menoe Oyfer mar 3a maroM npubamwKaThes K obmemy
PaBHOBECHIO.

15.5. Jins cucremsr, maoGpaskentoil Ha ¢ur. 57, nesar-
HO, KaKOro NopAfiKa (IepBoro WK Broporo — § 7.5) 6yayr
oOpaTHBIC CBASW: Iesoe B J060M cliy9ae HEYKIOHHO [(BH-
meTcA K paBHoBecwio. Hampumep, ecnd Kapmas WopmcHc-
TeMa COREDIKUT CYNMIGCTBOHHBIC IIOPOMEHHEIC W CTYTIeHIATHe

Cpeda
N
AN

MR

N
Husomroa
®ur. 57. CxeMa B3aUMOAEHCTBUA
JKUBOTHOTO, XapaKTepH3yeMOTo
8 nepeMeHHHIMH, CO CPeJOH.
Hepemenume 06paaYIOT [IATH HE3aBHCUMEIX CUCTEM

MeXaHM3MH (Kak Ha ¢ur. 25), To BOBHUKHET CTaOMIABHOCTH
BTOpPOrO MOpAfKA, Kak ommcauo B § 7.23; mosromy adan-
mayus Nenoro K TaKoi cpefe TosKe 0y/eT KyMyJIATHBHON |
nporpeccupyomei. ‘

B arom cinygae mporeccs HayYeHMA MyTeM Npol U omu-
60K OYAYT MATH B OHOU MOACHCTGME HEIABUCHMO OT TOTO,
916 MpoWCXOAUT B ApPYTHX HMopcucreMax. To, 49To Takoe
He3aBUCHMoOE, «M30JIHpPOBaHHOE» HaydeHHe MOmeT MpoMc-
XOJUTh Y OTHOTO W TOTro K€ YKEBOTHOTO, ORIIO TOKA3aHO
IapkepoM B cilefpyromeM OINIBITE:

«Ecii KopMETH aKTUHWIO, HpHOIMmKas WHIY K
OfHOM cTOpoHe e€e pTa, To oHA OyAeT MpPHHUMATH
KYCOYKH IHIfM, OFWH 3a JpYTHEM, IpH HOMOIIY
mynajuen 3Toit cTopoHH. KEcim Temeps YepefoBaTh
KYCKN IOWOIM ¢ Kycoukamu ¢uabTpoBajbHoil Gymarm,
HpONUTAHHON MACHEIM COKOM, aKTUHHA OyfeT mpH-
HOMAaTh TO W fpyToe Ge3 pasbopa B Tedernue 8 umm 10
npo6, mocie dero oHa HAYHET GpaTh TONBKO MACO,
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a ¢unbrpoBanbHyl0 Oymary Oymer BHOGpacHBaTh B
OKPYXAIOMYy}0 MOPCKYI0 BORY, He HoAHOCA KO pTy.
Ecan mocie BEIpaGoTKY TaKoll peakIuy Ha OfHON CTO-

pOHE pTa IepeHeCTH SKCIePHMEHT Ha APYTYIO CTOPOHY,
AKTHHMSA CHOBA OyZeTr IPHHEMATH KAK PMIBTPOBANB-

mylo Oymary, Tak @ MAcO [0 TeX Iop, MoKa U Ha dToM
CTopOHE He BEIpaGoTaercs coCOOHOCTE K pa3iIudeHnion.

15.6. Kaxoe Bpema HeoOXommMmo AJA ajanTAHM Beeit
HUTEpATUBHOM cHCTeMEI? OToMy ciaydaio coorsBercTByer T, a
e T (§ 11.5), Tax 9To 3jeCh HENb3A ONMACATHCA dpe3Mep-
Holl mumrenbrHocTd. Taxmm obpasoM, Kak OH BeldKo HU

E‘peda

o

A
G R SaTseesy
o g 7
7
. S} 2

S|P Sk /

Opzanusm

® ur. 58. YnpomeHHHA HpuMepP CXeMEH HellOCPEJICT-
BEHHHX BO3JefCTBHH piud OpraHmsMa, agauTHPYIOIIe-
roci X cpefe.

IIC]JCMGH}IHG o6pasyloT Tpn oTAenbHEe[noacucreMbr, (¢p. ¢nr.f59 u 62).

OmUIIO LeJioe, eCcHHM OHO (PAKTHIECKM COCTOUT U3 MTEpATHB-
HHIX TOJICHCTEM, MOYKHO OMHJATh, UTO BpeMsa ero ajanTa-
uB 6yjer Toro ke DOPAKKA, 9To M BpeMA aJalTANUM OIHOI
u3 ero mofcumcreM. EcCIu moclefHee MOCTATOYHO KOPOTKO,
TO IeJoe MoXeT UMeTh oYeHb MHOIO dacTelt u Bce ;Ke anall-
THPOBATHCA CPABHUTEIBHO GHICTPO.

15.7. Ecntu cxemy ¢ur. 57 nepepmcoBaTh TaK, 9TOOH
MOKHO OBITO ACHO BUJIETh ¢e OTHOINGHUE K cHcTeMe, U300pa-
jKepHolt Ha ¢ur. 25, To momyunTCA cXeMa, MOKAdAHHAA HA
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dur. 58 (rme umclo MopcuUCTeM AJA MPOCTOTH YMEHBIIEGHO
IO Tpex).

Unrarens MoKeT cpa3y HopasuTh To, 9TO TPH pearu-
pyomye 9acTH opranuama (HaXofAmuecss oOHYHO B ero
MO3Ty) NpeACTaBIEHH TaK, KaK OyATO OHM He MMEIT HHKa-
Koil B3awMnoit cBAzn. He Oymer JH 3TO POKOBHIM HEHOC-
TATKOM CXEMEI?

9ToT Bompoc HoapobHee paccmorpen B § 17.2; smech
MOKHO [aTh JMmb YaCTHIHBIA oTBeT. PaccMoTpum Xop
afanTanui, BO-MEPBHIX, [IPH HOJHOH pa3obmeHHoCTH ABYX
nopcucrem A n B (kak oHI NOKa3aHH HA CXeMe) K, BO-BTOPHIX,
B TOM clydae, KoTfa pearHpyomas 9acTb Mopcucrembl A
OKa3HIBAET KaKoe-To NMpAMoc felicTsue Ha Mofcucremy B.

IlepBuit cnyyah oweHb MOpoOCT: KasKjgas MoJicucTeMAa
npejicTaBaser coboii HEGOIBMYI0 YIbTPACTaAOUIBHYIO CHC-
TeMy, TOMOJIOTMYHYI0 onucanHod B § 7.5, m agamranus
Kakgod u3 HUX OymeT HATH OORTHEIM 00pasoM.

Ho xorma 4 siamser Ha B, BeCh IMpPONECC HECKOIBKO Me-.
naercsa. Ha mogcucremy A HM9TO He BO3/eficTBYeT, HOITOMY
ee afganTanmusA OyjeT MpoTeKATh HO-TIPE’KHEMY; HO IIOJICHC-
TeMa B, OmBmag paHec W30JdMpOBAaHHOMH, MOJBEpsKeHa Te-
Heph BINAHHIO ORHOTO WJIW HECKOABKAX IAapaMeTpoB, Ko-
TOpHEe MOTYT M He OWTb NocToAHHNMH. Biusmane 4 ma B
OyZmeT 3aBHCETH OT TOrO, MCXORWUT JM OHO OT pearmpyromeil
qactd A WA 0T CTYIeHYaThX MexaumsMoB A. Eciu oHo
MCXOUT OT CTYNMEHYATH X MEXaHN3MOB, B He Mo)KeT JJoCTNIb
HOCTOAHHOM afamTanuy, MoKa ee He AoCTurio A, TaK Kak
BHAYGHUA CTYDEHYATHIX (PYHKIWE OYAyT HpoRoLKATh W3-
MeHAThCA., (QJHAKO KAaK TOJIBKO CTymeHYaThie G(YyHKINK
IPHAYT K CBOUM OKOHYATENAbHHM 3HAYECHUAM, NapaMeTphi
ang B OymyT mocToAHHRIMM H moz2da y:ke B cMomKer
HavYaTh 3(peKTUBHLIE MMOMCKM pPABHOBECHA, KOTopoe He
Oyaer HapymAaThcA HUKAKEMHE JAAbHEAIMAMEA N3MeHCHY AMI.
Takum o6pasoM, cBA3b, HAYWAA OT CTYNEHIATHX MEXaHU3-
MOB A, npAMepHo yABOUT BpeMs, Heo0XoAuMoe AJA afanTa-
WA Ieloro.

Ecan, omHako, BIuaHue Ha B MCXOMAT OT pearupyio-
mell gacTu mofcmcTemst A, To [ajKe IOCHE  [JOCTH/REHHSA
ananrauau 4 BCARMIT pas, KOTZA 9Ta aANTANUA IPOABIA-
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——

erca (B BUAe HaJUIeKamell peaKknuy Ha U3MEHEHWe CpPEeJH,
saTparuBaiomee A), IMHWIU NOBEAEHNA pearupylomeit Jac-
™ A COo3MANYT H3MEHANIYICS KOMOMHAMHI0 3HAYEHMIE
napamerpoB gas B. Iloaromy B oxaxercas B ycIAOBHAX,
AHAJOTUYHHX TeM, B KOTOPHIX HAXOAWJICH TOMEOCTAaT B
§ 8.10, ¢ Toit aump pasHumei, 9To HMapameTpnl AaA B
MoOTyT HMeTh He /{Ba 3Ha4eHHus, a Topasno Goxsme. Hoatomy
BpeMs ajanTanun B npu écex 9TUX 3HAUYEHHAX CKOpee BCETro
Gyaer nmpubnmmarseca & T, (§ 11.5), 1. e. 6yger apesmepHo
Gonbmmm. Taxkum o6pasoM, CBA3b, MAYmMAA OT pearupymo-
meit yacTH A K pearupyiomeit sactu B, MoKeT MpPUBECTH K
moYTH OECKOHEIHOMY OTAAJICHWIO MOMCHTA afalTanuyd Io-
J0TO.

dt™n 3aMeyaHUs, BOPOATHO, HOCTATOUYHO YOETUTENBHO
MOKa3biBalOT, 9T0 OTCYTCTBHE CBA3CH MEKNY MOACHCTEMAMH
opragusma Ha ¢ur. 58 ne mo3BoJAET CPABY OTBEPIHYTH BTY
AMIpoBH3UpoBaHHYlo cxemy. Horma fenxo mpger o coenu-
HEHHM TNOJCUCTEM, HE Bce YJaeTcA YBHAETH C IEpPBOro
Barmaga. (K atomy Bompocy mm Bepmemcs B § 17.2))

dur., 59.

Ilocaedosameavrnan adanmavusl

15.8. PaccmarpuM Temeps ClteAYIOMYI0 CTENeHb CBA3AH-
HocTH BHYTpHm cmcTeMmst (§ 15.3) — mocnenoBaTensnoe coe-
funenue wacTeil cpemnl. @ur. 59 mamocTpEpyer aToT
caydait,
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Fiure He BHACHUB B TOYHOCTH, T4 37¢Ch OYAET MPOUC-
XO[AMTb, MH YKe MOXXeM BUfeTh, 0 AHAJOTUA ¢ NPEAEKY-
muM naparpadoM, 9To aJaNTanysa JAOJKHA HACTYHNATh HMOC-
JefloBaTeNbHO, CHATajla B HmoAcucTeme A, 3aTem B B, 3atem
B C. Takum oGpasoM, MH paccMaTpMBaeM cIydail, Koria
OpPraHU3M BCTPEUaETCA €O Cpefol, JacTH KOoTopoil HaX o ATCA
B TaKWX B3aMMOOTHOLIGHHUAX, 9TO K Cpefie MOMKHO HpUCHo-
COGNTBCA TOJBKO NYTEM NPOLEcca, JHUmbéaiujezo ee ecme-
cmgenHoe pacudenerue.

15.9. Taxune dopmu cpemsr BecbMa o6urausL. IlleHok ModeT
HAYYUTHCA JOBHTH KPOJHMKOB TOJBKO IOCIE TOrO, KaK OH
HayqIHuTca GeraTh: Cpefia He IO3BOJACT STHM ABYM peaRIUAM
BHpabaTHBaThCA B 06paTHOM HopAfke. TaKuM MyTeM Npo-
TEKaeT BHAYUTEJbHAA 9YacTh IIpomeccoB HaywyeHua. Mare-
MaTHKa, HalpHMep, CIMIOKOM o0mMpHA W CIO/KHA, ITOGH
TIOHATD €€ BCIO CPa3y, HO ee MOJKHO 0CBOUTH IIo dTalaM. ITH
STaIkl HAXONATCA B GCTCCTBOHHOM COMONYNHEHWH, ¢ KOTO-
PHM HYXHO CINTAaThCHA, JJIA TOTO 9TOOH JOCTHYL ycmexa.
Hanpumep, ydeHmK Mo’KeT IepexofguTh OT CHOMOHHA K
YMHOKEHUI0 (YIUTEIBafg, 9T0 YMHOKGHUE GCTh IIOCIEHOBA-
TeNbHEIH pAR CIOMEHMI) M T. M., HO HE OT YMHOMKEHYA K
ciosxernio u 7. 5. Hamme coBpeMennoe 3naHue MaTeMaTHKN
PaxTrIecKu ObLIO JOCTUTHYTO TOABKO Grarofiapda ToMy, 9T0
B 9TOH HayKe eCcTh TAKOTO pOfa IYTHU, BeAVIIWE OT dTamla
K DTamy.

fAcHuM DpuMepoM TaKoro HpoIecca CIHYKHT JApeccHd-
poBKa coKojla, omucauHas Jlmoiagom Mopramom:

«ETo gpeccHpyOT ¢ NoOMOmMBI0 TPUMaHKHU (MepT-
Boro roxy6s)... — cHadaja Ha mnosogke. Iloane K
TOBOJKY HPWKPONIAIT TOHKMWA IDHYPOK, W HOMOI-
HUK CHAMAaeT ¢ COKOJA KOJMAY0oK, B TO BpeMfl Kak
COKOJbHAYMWIL, cToa Ha paccrosamu 5—I10 sppos.,
NOA3HBaeT NTHIY KpAKamu u GpocaeT NPUMAHKY.
HocrenenHo fens oTo [HA paccTosHNE YBEIUIABAIOT,
TIOKAa COKOJl He Ha9YmHaeT 0e3 Koliebamwmil IMofAJeTaTh
APHAOB ¢ TPUATATHE WK OKOJIO0 TOTO; TOTJlA ero MOMHO
CIyCKAaTh HA HpHMAHKY 0e3 NIpUBA3H, IOCTCIEHHO
YBeIUYHBAaA PACCTOAHUE, CKajkeM, 0 THICAIN SPHOB.
Korpa aro MOCTUTHYTO, NTHNA AOJIKHA HAYIATHCA
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«mamaThy Ha NpumaHKY... CHadana oma fo/mkHA CHe-
JaTh 9TO0 ToAbKO OfMH pas, A 3aTeM BCe Ooabme U
Gonpme, moKa oHa He OymeT «MafaThh Ha NPUMAHKY
¥ BO3BpamaThcsl o0paTHO Kak yroguo dacro. Ilocae
aToro ee CJHeAyeT MyCKAaTh Ha RKOORIY...»

Tor e mpomece Onur mpofeMoHCTPUpoBAaH B Goee
«crporoit» dopme. Hanpumep, Byndp m Raync npuywman
MUMIIAaH36 K TOMY, 9YTO ONpe/leleHHEEe IPEAMETH MOYKHO
00MeHMBATH HA PPYKTH;, HoCHE dTOr0 00e3bAHK HAYINIMCH
OTKPHBATh NpPOOJIGMHEE AMUKYA, UYTOOH [0CTABATH BTH
NIpefMeTH; HO TaKoH clocod FobGhBaEUA PpyKToB («amam-
TUBHAA» PEaKIAA) YCBAUBAJICA TOJIBKO B TOM CJydYae, eCJH
Io 9Toro OHIA XOpomo ycBoeHa Iponeaypa obmena. Unsl-
MU CJI0BaMM, 3a[a¥a HpeBHIMAJa aJJaNTUBHYIO cHOCOGHOCTD
00e3bsH, eCIH NpPefABABIANACH UM KAK ENWHOE CIIOMKHOS
IeN0e, — OHH HE MOIIUM MHOAYIATH PPYKTH, — HO 6CIH
3HAKOMCTBO CO «Cpeoil» MeNnIoch HAa JBa TAOa B OIpe-
JeIeHHON MOCIeNoRATEIFHOCTH, TO MM YAAaBAJIOCh K Helk
IpHCIOCOGUTHCA.

4...Ilogpacraonmii peGeHoK eHb 3a KHEM, FOX 32 TOOM
BHKOBHBAeT CIOKHYI0 ellb H3 UpuobpeTennulX sHaHmil u
HABHKOB, {06aBIAA OFHO 3BEHO 33 APYTHM B GeckoHeuHoil
mocjeoBaTeabHOCTH, — ToBopuT Hamnep. Hymxuo mu
eme pa3 HOAYEPKHBATL BCIO BAMKHOCTBH HOCHENOBATENBHOM
ajanTagum? _

15.10. Yrobu paccMoTpers dTOT Ipomecc MofpolHee,
BO3BMOM clenylomui npuMep. Momonoe WBoOTHOE Yie
Hay4YuJioch IE€peBUraThCA B OKPYI/KAOIIEM MEpe, He CTAJ-
KmBafAch ¢ Apyramu npegmeramu. (XoTa BrpaboTka aToro
HaBHIKA caMa Mo cobe clokHA, OHa MOMKeT CIYKHATH [
ALMIOCTPAnya ¥ K ToMy jKe CelaeT IpuMep 6ollee ApKAM.)
9dtoT nponecc Hayienns OwA o6ycnoBieH yabTpacTabuib-
HOCTHI0: OH NPHUBEN K TAKO0# KOMOMAAN AN 3HATEH NI CTYIEH-
9aTHX YHKOUA, TP KOTOPOH IONEe CHCTEME, COCTOoAmel
U3 a3, MHII, KOMHEX peleNTopoB, HEKOTOPHX JacTel
MO03ra M TBEpAHX BHEMHUX 00'bEKTOB, JleJlaeT 3Ty CHCTEMY
cTabUIbHOA B cllocoOHON BcoTJla YAepIKHBATh B M3BECTHHRIX
npefeiaX MeXaHHIECKNe HATpy3KW W NaBIEHWA, CO3[aBae-
MEle TPeMEeTAMM, CONPUKACAIONMACA ¢ KOMKHLIMA perern-
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topamn (§ 5.4). Cxema HemocpefcTBEHHHIX Bo3jeiicTBUil
AJs TaKoHd cucTeMH OyzaeT moxoska ma ¢ur. 60. 9Ty cucremy
MH OyfgeM HaswBaTh YacThio A, HIM «cHcTeMoil malbe-
raHusy.

IMockonbky KUBOTHOE [OMKHO Telephb CAMOCTOATEIBHO
NUTAaThCA, B FOJOBHOM MO3Te HoJKeH BhpaGoTaThea Takoil
KOMIIEKC 3HaYeHMl CTyNeHYaTHX QYHKOU#, NpH KOTOpOM
BOBHUKHET I0JIe, cofiepkalnee B KaUecTBe HepeMeHHHX Mo3r
U MCTOYHNK NUINHA B CTaGUIbHOe B TOM OTHONEHHMH, YTO OHO

Moz a——— I1a3a

Koxca

BHeutnue

Mol
o0veKmol

® ur. 60. Cxema Hemocpesn-
CTBEHHBIX BO3JelicTBUE pus
«CHCTeMHl Haberanusmy.

Kampeiif onement 2Toff  cXeMu!
COOTBETCTRYET (ONLINOMY HHCAY
IIepeMEHHEIX .

OyaeT ynep)KUBaTh B HOPMAJBHHIX IIpefie]aX KOHIEHTpa-
U0 INIIOKO3H B KpoBH. (JTy cHCTeMY MH OyAeM Ha3HEBATE
9acThi0 B, wiau «cucTeMoil nmTanma».) BmpaboTka Takoit
cucTemn Toke OyneT obyciaoBiena yabTpacTabuIbHOCTEIO;
HO BO BpeMs BTOro Ipollecca fABe CHCTEMH GyAyT B3amMo-
AeficTBOBATh. .

BzaumopeiicTBue ¢BA3aHO ¢ TEM, 9T0 JKUBOTHOE, IHTAACH
nyTeM npo6 u omHGOK A0OHTH ceGe nmmy, GyHeT MHoIo-
KpaTHO BCTPEIATHCA C TBEPALIMU HpefAMeTaMM, ¢ KOTOpHMHU
OHO MorJo OH CTONKHYThCA. JTo B3aMMoAeHCTRME BechbMa
09eBUHO, KOTHA cobakKa IpeciefyeT KpoJnka B Jecy.
Kpome Toro, BoaMoHO, 9To NpoleccH FKHCUEPCHH B TOIOB-~
HOM MO3TY U B Cpefe HpHBeAyT K HCIOJb30BaHHMI0 00mmx
IepeMeHHHX B TOH u Apyroit peaxuun. Ilpn B3anMopeiict-
BHH CHCTEM CX6Ma HEHMOCpeiCcTEeHHHWX Bo3feiicTBHil OypeT
moxoxka ma ¢ur. 61.
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IIpeanonoxuM Teneps (mpocTo AAA TOro, 9To6H MMeETh
SICHHIM, JIETKO aHAJIU3MpYeMHH ciydait), YTo 3Ha9EeHHs CTY-
DeHYaTHX QyHRIOUI, BIUAOmMEUX HA A, N0 KaKoii-nmu6o mpn-
4YuHEe He MOrYT M3MEHATHCS, NOKA IHPOMCXORAT afanTamus
B cacreme B (cp. §10. 8). Ilockonbky «cucrema muaGera-
Husa» A cBoGojHa OT KaJibHeHMNX M3MeHeHHH CTyNmeHdaTHX
¢ynxnuii, ee mole He GyferT M3MeHATHCA M OHa B Jioboe
BpeMa GyjeT pearupoBaTh XapaKTepHHM AJsA Hee 06pasoM.
IToaTomy BCA cHcTeMa BDKBHBaJeHTHA YJIbBTpacTaOUABHON

Codepxcanue
205031
@ K5posU

e M032 e [ nasa

lfoxca

Wemoununu o Moyl  ——= Brewnue
oo 00veKmbI

B A

Our. 61. Cxema HemocpeACTBEeHHHX BO3JEi-
CTBHH /A «CHCTEMEl MHTAHHMA»,

cucteMe B, B3auMopeiicTylomeit co «cperoity A. Oua Onlta
0Bl TaK;Ke SKBUBAJIEHTHA yJbTPacTaOuJIbBHON CHCTEME, COMIO-
craBasieMoil ¢ BpoxkyeHHnM pedaexcom (§ 3.12), Tak Kak
B Oyner naMeHATh 3HaYeHHA CBONX CTYHNEHYATHX QYHRITUN
10 TeX Hop, NoKa meloe He OymeT uMerh cTabUIbHOTO TOJA,
VA ep;KNBaIIEero B 3aaHHLIX pejieliaX MepeMeHHYI0 (KOoH-
IeHTpaIuio INIIOK03bl B KpPOBH), CHIABHEE OTKIOHEHHA KO-
TOpoil MpUBeJN OH K W3MEHEHHI0 CTYNEHYATHX QYHKIui.
W3- § 8.11 mur 3maeMm, 9To, KaKOBL OH HH OBLIM ocobeH-
HocTH A, OKoHYaTelbHoe moide OymeT aganTHpoBaHO
E HUM. :

Cremyer 3aMeTHTh, 9T0 ceMb KOMILIEKCOB ITEPEMEHHHX,
u3o0paskeHHHx Ha ¢ur. 61, ¢ aHaTOMUYECKOR U ¢ QYHKIHO-
HaJIBHOI TOYEK 3peHHA IpynmupyioTcsd BechbMa pasiHdHbIM
obpazom. C aHaToMHTecKoil TOYKE 3peHUs MH BHAUM OATHh
Tpynn, HAXOAAMMXCA B Teje KUBOTHOTO, U iBe Iy —
Bo BHemHeM Mupe. C QynKumoHasbHO® TOYKH BpPCHUA
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Hexoe COCTOHT M3 JBYX YacTeil: «afanTHpYoIieicsay JacTH
B u gactu 4, KoTopas CIY:KUT JJIA Hee «Cpefoiiy.

Tenmeps MomHO mnpepckasath, Kak Gymger BecTH cebs
cHCTEMa Iocje 3aBepINeHMs OMHCAHHLIX mporeccoB. lo-
CKONIBKY 9YacTh A — «cucreMa H30eraHWA» — HE H3MEHH-
Jach, MoBEJ{eHMe ILEJOro MHo-TpeskHemy Oyner NIpelATcT-
BOBaTh CTOJKHOBEHUAM, a4 PeaKU MM [10 OTHONMEHUIO K KCTOI-
HUKaM OWmy OyayT Dof{Rep/KNBaTh YpoBeHb IIIOKO3H B Kpo-
BH B HOpMaJbHEIX Upefenax. Ho, Kpome 5Toro, DOCKOABKY
B aganTtupoBallochk X A, foOnBanue mvigu OyfeT BHIOU3-
MeHeHO TaxuM o0pasoM, 4To oHo He GyAer conpoBOKAATH-
¢ CTONKHOEEHHAMA, TaK KaK BCe Belylnue K HEM BapHaH-
TH IOBeleHNs Tellepb YCTpaHEHHI.

15.11.Haxoe Bpemsa morpebyeTcs Ajisa agantauu Bcex
CYIeCTBEHHEIX TEpEMEHHHX, KoTJa 3JeMeHTL CPefn
00pasyoT TaKoro pofa memb?

Homuanpylomas nopcucrema A, paayMeeTc;i Ooyner
HATH K afalTanuy oOHYIHRIM Iy TeM. O,Imaxo nofcacrema B,
Aaxke Ioche ajanTanum A, No-HpeKHEMY MoeT OHTH B
HW3BeCTHON CTeHeHM PaccTpoeHa B pe3ylbraTe H3MEHEHHId,
HCXOAMHAX 0T A — T. €. B KOHEYHOM cueTe OT TeX BJINAI0-
mux Ha A Bo3MymeHHIl, K KOTopHM 3Ta IofcucTema (A)
KO/sKHA ajantupoBaThesl. Axanranusa C ToyKe MOKET OHTh
HapyOIeHa HEKOTOPHMH N3 JTHX BOSMymeHuil, Iepefaio-
muxcs 9epes B, u 1. A. TaxnM o6paszoM, KaRpaA U3 «HMMEKe-
JIeKAIUX» MOACUCTEM I[N MOKeT OHTB paccTpoeHa B pe-
3yJbTaTe BCEX BO3MYIIEHHUH, KOTOpHIE JOCTHTAIOT KOMMHH-
PYOIIAX HAJ Helo IMOJCHUCTEM, a TaKiKe BCIEACTEHE peak-
THBHHX, NpHCHOCOOHTENIBHHX H3MEHEHHH B 3THX JOMH-
HUPYIOIEX TOJCHCTEMAX.

Temeps HaM sfAcHO, KaKoe 3HadYeHNMe HMeeT MPONYCKHAs
CI0COGHOCTE KaHaNOB CBA3W, IepefRalomUX BO3MYIIEHUs
BOJb IO Mend. ECIM OHa BLICOKA, TO K HIKeJerKamuM
3BeHBAM IellH MOyKeT IepefaBaThes CTOABKO BO3MYIIe-
HUii, 9To ajamralus 3THX 3BeHEeB Oymer 3ajiep;KUBATHCH
no 6eckoHeunocTH. EciM oHa Hu3Ka, To ocjabienHe BO3-
MyMOIeHmit MoMeT GHTH TaKUM OLICTPHIM, 9To mopcucrema C,
XOTs OHa U MofiBepiKeHa BIUAHUIO B, MoKeT IpaKTHIECKH
He HMCIHTHBATbL IOCHe[CTBHI Toro, 9To NpOUCXOfUT B 4;
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ciaefyomas nopcucrema, D, Mo/keT IpaKTHIeCKE He UCIIHL-
THBaTh Biauanus B, u T. 1. Takum o6pasoM, 1o Mepe ocia-
OneHusA cBA3ell MeKAY IOACUCTEMaMH ajanTanus npubim-
’aeTcA K IocieoBaTeldbHOll — cHavala aganrapyeTes A,
saTeM B, sateM C m 7. u. (IIpemenoM, KoHedno, sBiIsAeTCSA
HTepaTHBHAA CHCTEMA.)

Ilpn mocneroBaTenbHOll afanTamuu IOBEJEeHHE COOT-
BETCTBYeT 2-My cly4aio, omucaEHomy B § 11.5. Bpewms
agantanum 6yner cpepuum (7,), a Be YpeamepHo GoabIIUM
(T,). Takum oOpasoM, aganTamusa JaKe CJAOKHOLO Opra-
HM3Ma B CIOKHOM cpefe MoyKeT OBITH JOCTHTHYTA B OTHO-
CHTeJIbBHO KOPOTKOE BpeMs, eciIH Cpefa COCTOMT M3 Io-
CIeOBATeNIBHO COE[MHEHHHX IOACHCTeM, KaHAJH MeRLy
KoTopsiMA obiapaieT aumb HeGonbmoil NponycKHoil cro-
cobHOCTHIO.
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AJTANTAIIAA
B MYJBTHCTABUJIGLHOH CHCTEME

16.1. llponomxas McciegoBaHue Pa3IUIHLEIX TUIOB Cpe-
JBI, MEI PACCMOTpHM, Hocdie ¢ur. 58 u 59, ror crygaii, Korga
TOACHCTEMBI CpefH coefiMHeHH 06e3 orpaHnuYeHus HAIIPaB-
JieHUA CBA3el, TaK YTo MeKAY HUMH CymecTByIoT U o0par-
HElE cBA3U. B nmpepesiax 3Toro THNA BO3MOKHHE pas3sindus B
yycae M BHLAX CBAA3eH, CoeqUHAIOMUX MeKMy cobolt moj-
cucTeMb. Oco0uif uWHTepec NIpeACTaBIAIT ABA THIOBEIX
caydas:

1) cpepma ¢ GonbmmM 9ucioM cBazell, GIH3KUM K Mak-
cuMasgpHOMYy (Ham ygoOmee OymeT paccMoTperh 3TOT
ciyualf TepBHIM, TaK KaK 3To He noTpefyeT MHoro
MecTa);

2) cpexa ¢ MallkIM 9MCIOM CBA3eil.

Cpeda ¢ 60/ vMUM LUCAOM C8A3et

. 16,2. Korpa B HeKkoTopoi#l COBOKYIHOCTH IofcHCTeM
4uciio CBA3eil BelMKo, KajK[as MepeMeHHas B TaKoll e
CTemeHU TIOf{Bep:KeHa BIMAHHMI0O NEPEMEHHHIX M3 JpYTUX
IoficMcTeM, Kak # u3 CcBoeil ‘cobcTBenHoi. B 3ToM caydae
pasfelenue IeI0oro HA MOACHCTEMBl Y3Ke He MMeeT HUKa-
Koil ecTecTBEHHOII OCHOBH.

Taxum obpasoM, HCcTegoBaHUWe Cpedsl ¢ OolBIEM
4uCIoM CBf3eil BO3BpaliaeT HAaC K CIYYal0, paccMOTpeH-
HoMy B Ta. 11.

16.3. IlpaMept 06mM pHEIX cpefi ¢ GoABIMUM YHCIOM CBA-
3eil JOBONBIIO PCAKH, TAK KaK HAIOM 3eMHbIE YCJIOBUA OORY-
HO xapakTepuayioTca Goxabmoil pacuieHenHoctso (§ 15.2).
IToaToMy mDomobHyI cpefy Mbl WHTYUTHBHO BOCIIPHHSIN
{h KaK 9To-To HeoOnYHOE MIN Jiajie IPOTHEQECTECTBEHHOP,
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IIpuBopuMhie HUKe NPUMepH HECKONbKO HAaAyMAHHbI, HO
OHM J{OCTATOYHO ACHO IOKAJKYT, Uero CiIenyeT OMKURATH B
3TOM clydae. :

B § 11.9 Mm yxe ynommmamu «cekperHmiiy samox. He
GyRyun ocobeHHO THHAMUYHEIMH, BCE eF0 UACTH, TOCKOIBKY
feJl0 KAacaeTCsd MX BJIUAHMA HA BLIXOAHYIO BeluduHy (mop-
BIGKHOCTD A3KIKA B 3aMKE), CBA3aHLl Memay coboil B ToM
CMEIciIe, 9TO Pe3yIbTAT olpefelifeTcd HUX B3aHMOOTHOIIE-
nusmu. Hanmpumep, eciu B 3aMKke 7 AHCKOB, 03B OJIAOMHUX
ABBIKY JBUTATBCH TOJLKO OPH YCTaHOBKe, o00pasyomei
cioso RHOMBUS, To Biuaxme yCcTaHOBKM NepBoro M3
HUX Ha 6yxBe R 3aBHCHT 0T Io/T0KeHNA BCEX OCTalbHBIX
MIeCTH JUCKOB; Tak ke o0CTOMT [ejso co BTOpOM U Hocieny-
omEME GyKBaMu.

BTopuM npumepoM MoJKET CIY:KHTH CHCTEMa ypaBHe-
HIi, KOTOPYIO MOJKHO pPaccMaTpHBaTh KaK BPEMeNuYIo cpe-
RY A3A OpodeCcCHOHATBHOTO BRUHCIWTENA, eClU OH HGIY-
9aeT miaaTy IpOCTo 32 BepHHIl otBer. VHoTxa stn ypasme-
HHA HMeloT OpocTeiimmil BHJ, HaOpuMep:

2r=—=8 ]
Jy=—17
=3 |

Torga oum cooTBeTcTBYOT uTepaTHBHONW (opMe Cpepbi:
KasK[loe ypaBHeHWe MOKHO pemmTh 0e3 ydeTa OCTaIbHEIX
ypasHenuit ( cMm. § 15.4).

NHorpga cucrema Gollee cioyHa, HApUMep:

23‘:3]
3 —2y=2
x4y —2==0 f

CucreMy B3TOTo THIA MOKHO pemaTh IOCIeH0BATENbHO
(cm. § 15.8); cuawana pemmTh NepBoe ypaBHeHHe 6ea ydera
ABYX ApYIHX; 3areM, KOrfla IepBoe YpaBHEHHE peNIeHO,
MOJKHO pemaTh BTopoe 0e3 yJeTa TpeTbero U T. [. K0 KORIA.
OcoBeHHOCTD 3TOM CHCTEMHI COCTOHT B TOM, YTO BeJNINHA
Z He 3asucum oT Ko3PPNuueHToB BTOPOTO U TpeThero ypas-
HeHuit.
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BerpeuaroTes u Gomee CllojKHBIe CMCTEML, HaLpUMep:

20-|-y—3z=2
x—y+22=0
—z—3ytz=1

37ech BeIWUNHA Z 3aBUCHUT OT 4cex KoddPUIMEHTOB, W IpU
OTHICKAHUY T HM Of{MH K03QPUIHeHT Hellb3s UTHOPUPOBATD.
Tax ke oGcTouT felo ¢ y U z. Ecam MH paccMaTpuBaeM
Koa(pPUIMEHTH! KaK cpefy, a BCINTIUHH Z,J ¥ 2 — KaK BH-
XO[(HHIe BEJINIMHBI, TO AJMSH NOJIYIeHHs IPaBUIBHOIO peme-
HAA Heo6XoquMo, ITo0H NpH OTLICKAHHY 3HAYeHH J06oro
U3 TpeX HeU3BECTHLIX YYUTHBAIACh 6¢A4 Cpefa.

C Tperpum, Gollee NMpaKTHIECKAM HOPUMEPOM CpERbl €
GoNbmUM 9HCIOM CBA3ell (Temlephb, K CYACTBIO, yaremmei
B NpomJioe) BCTPeUaJiCH IKCIEPHMEHTATOp B paHHWH me-
PYOA IpPUMEeHeHNs KaTORHO-IydeBoro ocuuimiaorpaga. Pery-
JAMpoBKa TEepPBHIX ONEITHHIX Mofelefi GLITa felloM BecbkMa
caoRuuM. IJonETKA yBeXNMYNTE APKOCTH CBETOBOr'O MATHA
UHOIZA IpUBOAMIA K TOMY, 9To HATHO BOBCE YXORWIO 3a
Kpaii skpana.llpu nonurxe BepHYTh nATHO 06paTHO U3MEHA-
JIach CKOPOCTH er'o TepeMeIeHNs 1 0Ho HAYMHAN0 KoefaTh-
Cs B BepTHKaJbHOM HanpaBJjeHnn. IlonuTka ncopaBuTh 5To
OpUBOAMIA K CMEIEHNIO JUHAN {BH/KEHNSA C TOPU3OHTAIH,
W rak nanee. IlepeMennnie 3Tol cCHCTEMH (APKOCTE CBETOBOTO
HATHA, CKOPOCTH €ro MepeMenieHus W T. J.) HaXOQUJIHCh B
MHOT006pasHoM # CIOKHOM [UHAMHYECKOM CIeILIeHHMN,
TlonuTKY peryaupoBaTh CHCTEMY NyTeM W3MeHEHHS JOCTYI-
HHX NapaMeTpoB OHINIHM TPYyAHH HMeHHO MOTOMY, ITO 9HC~
J0 CBsBeifl Me/KRY HepeMeHHHIMH OLLIO 0YeHb BEJHKO.

16.4. Croabko BpeMens moTpebyeT ajanTanus yJIbTpa-
cTaluabHOR CHCTeMBI, BRI0YANOINEH TaKkyio cpeny?

JdToT Bompoc paccMaTpuBaica B § 11.2. Mekmiouaa ToT
BapuaHT, KOTAa caydaiiHo MpHeMieMa 3HAUMTelbHAA 9acTh
pesyabTaToB, Bpemsa Oymer mpmbamxarses K T (§ 11.5).
ITo Mepe pacmmpenust cHCTeME BpeMsi afalTanMu yBeJIH-
YHBAETCA, MEpeXoisA Bce MPAKTHIECKH NpHeMieMble MpaHd-
LH; JPYTHMH CIOBaMH, ajaOTalus yIbTpacTabMIbHOH
CHCTEMH B 9ToM clydYae, BepoATHo, HeBo3MokHa. Ho ora
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Heyja9a He RHCKPeXUTHDPYET yIbTpacTabHABHYI0 CHCTeMY
_KaK Mofenb roiouoro Mosra (§ 8.17), u6bo rakas cpena
YacTo CTAaBUT HENOCHJIBHYI0 3a7aUy M Iepef KUBHIM MO3-
roM. IloToMy-To ¥ MOKHO HOJOKHTHCA HA (CEKPETHHI»
33aMOK, 9TO [Ji JKHBOTO OpraHm3Ma afanTafus K TaKOM
dopMaM cpepml CToNb dYacTO OKaspiBaercA TpyhHo#t uin
HeoCyImecTBUMOIi.

Jlake Torga, Korga KBaiu@uUIUpoBAaHHHE BOp CIpaB-
lAeTcA C CeKpeTHBIM BaMKOM, OH CKopee IOATBep:;KAaeT,
9eM oNlpoBepraer sTo MNonoxenume. Hanpumep, ecau on
MO’KeT YCAHImAaTh, B KAKOH MOMEHT IIpH ABIKEHNH Ka){oTo
AHMCKA CTONOp OKA3LIBaeTCH NPOTHB BEIPE3KH B AHMCKE, TO
cpefia CTAHOBUTCA AJA Bopa cpefoil ¢ MoCHe0BaTeIbHEIM
coepuaenneM gacreil (§15.8): on MokeT IpaBMIIBHO YCTaHO-
BHUTH HepBHil AUCK, He o0pamas BHUMAHHUA HA OCTAIbHHE,
3aTeM BTopoil gucK ¥ T. . TakuMm cnoco0oM BpeMms OTIH-
paHnsA 3aMKa Hen3MepHMMO COKpAIaeTcsi. SHAYHUT, KBaJK-
OUIUpOBAaHHEI BOp Ha CaMOM jielle BOBCe He JOCTHraeT
ycllexa B afallTallud K cpepe ¢ GoTbIUNM UHCIOM CBA3eH:
TO, 9T0 ABIAETCA TAKOM Cpefoil A APYTUX, AJIA HeTo JUIIb
cpefa ¢ ImociefoBaTelIBHAM COEIUHEHNeM JacTeil.

TakuM ofpasoM, Ha BOOpPOC (KAK YJbTpacTabuiIbHasA
cHCTeMa MJIM MO3T afanTHpYeTcs K cpepe ¢ GOIbmNM dHC-
JioM cBA3eii?y oTBer Oymer — «muKak». Ho, norkasas obGoc-
HOBAHHOCTH 3TOTO OTBETA, MEL MOKeM 3aMeTHTh, 9To MHOT-
A2 CYmeEcTBYIOT cIocobbl, MM03BONANINE B KOHIe KOHIOB
apanTHpoOBaThCA K Cpefle, Ha NEPBHIl B3rJIAf CIUIIKOM
CIIOYKHOM JIIA afjanTal{uy; MHOTJA yAaeTcs HANUTH cIlocoOH
ropasgo Goxee Ghictporo mpoBejieHns HeoGXoXUMEIX Ipob,
a MHOTHA — YCTAHOBHUTH, YT0 Cpefia B AelCTBUTEIBHOCTA He
TaK CI0KHA, KaK OHA BBITIAKAT. (ITOT BollpoC paccMOTpeH
Bo «BBegennu B kubGepHernky» § 13/4.)

Cpeda ¢ MAALIM UYUCAOM CBR3ET

16.5. Hakoner, Mbl paccMoTpHM cly9aii, Korja cpefa co-
CTONT W3 IIOJ(CHCTEM, COEfMHEHHHIX TakuM o0pasoM, dTo
OHH BJIMAIT APYT HAa JPYra HE3HAUYMTENbHO, MIH TQIBKQ
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H3pefKa, WIN TOJBKO Yepe3d Apyrue mopcucTeMul. B § 15.2
Ohl0 BHCKAasaHo INpefIoNiosKeHne, 9T0 9T0 OORTHELA
cIydall mo9TH Bo BCeX BHJAX eCTECTBEHHOI 3eMHOH CpEJH.

Eciu cremens BaaMMmomeifcTBHS MemJy IofCHCTeMaMu
BapbUpYyeT, TO HWKHUM IIpefeloM 3THX Bapuammit GymyT
ATepaTHBHHE CHCTeMH, paccMoTpeHHEE B § 15.4 (Korma anme-
70 cBA3EH MEKIY HoACHcTeMaMl HafaeT o HyJis), a BepX-
HEM IIpeflelioM — HACHIM(eHHEE CBA3AMH CHCTEMEL, pac-
cMoTpenHHIe B § 16.2 (Korga 9mcio cBAzeil focTuraeT Mak-
cuMyMa).

Horpma cBasnm mewdy nopcucTeMaMu pa3BUTH 3HAYHTE-
abHO caalee, 9eM 6HYMpPU TONCHCTEM, JeJeHNe Ha HMOACHC-
TeMHE Oyfier ecTecTBeHHmM n geTkum (§ 12.17).

Uro npousoiifer, Korga Takas cpega Oyxer geificTBoBaTh
BHYTpH yJbrpacTabmiabHON cucTeMH? Byxaer mum mpomcxo-
nuTh agantamusa? Hak moraeT fajibuelimee oGcysxfeHMe,
Takue CAyYaH CTONb MHOTOUMCIEHHE M (opMH HX CTOJb
MHOT000pa3sHH, IT0 KeTalbHoe I HCUepIEBAOINee ONUCAHUe
UX HeB03MO:kHO. [l03TOMY MHI HOJKHE IPHMeHHTh Hamly
ocHOBHYI0 cTpareruio (§ 2.17) — sicHo oOpHCcoBaTH HEKOTO-
pHle THNOBEe JOpPMEI, a 3aTeM OXBATHTH BCe OCTaJbHEE
CCHIIROMl Wa WeNpepHBHOCTH: IOCKOABKY fApyrue (opMs
CXOfHB C TUHOOBHIMH IIo CBOeil CTPYKType, OHH JOJNJKHEI
OHTH B CpaBHHMOIl CTelleHH CXO[HH C HEMH H B CBOEM IIO-
BeJieHn .

16.6. [lns Toro 9ToOH Co3[aTh MPOYHYI0 OCHOBY JJIA
obcymmenns sToro Haubolee BajKHOFO cydasd, HYKHO fC-
Ho chopMyNnpoBaTh HCXOAHBIE NpeRIIoNoKeHUA.

1. IIpeanonaraercs, 9To cpefa COOTBETCTBYeT ONMCAH-
Holt B § 15.2, T. e. cocTouT U3 OoJbmoOTo YUCAA TMONCUCTEM,
MMEIONIUX MHOIO COCTOSHMI paBHoBecusa. UBnMu cloBaMu,
cpena monmucTabUIbHA.

2. Ipenmonaraercs, d9To B3amMofeiicTBHe NOACHCTeM
He3HAaINTeNIbHO — MOTOMY JIH, 9To MesKAY HHMI MaJo Mep-
BHYHHX CBf3eil, WIH IOTOMY, 9TO IOACHCTEMH 9acTo Ha-
XOJIATCH B PABHOBECHU. )

3. Ajamranus opraEMaMma, CBA3aHHOTO C BToil cpefoi,
6asupyeTcd Ha OCHOBHOM NpHMHIWIE yJBTpacTabmibHOCTH,
T.6. Ha co3jaHnn oOpaTHHX cBfzell BTOporo HopsfKa,
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MCRII0YAIONHX BCe paBHOBECHHE COCTOAHUA, KpoMe Tex,
IpH KOTOPHIX BCE CYLIeCTBEHHEE NIepeMEHHEe OCTAIOTCH B
HajIexamux npegerax.

4. Pearupylomas 9acTh opraHd3Ma caMa pasfelieHa Ha
HONCHCTEMEI, MeAY KOTOpHIMA HeT IpsaMoi ceasu. [Ipep-
mojlaraeTcs, 9To Ka)kfas IOACHCTeMa HMeeT CBoHM coGer-
BeHHHIE CYIecTBeHHK e epeMeHHbe U o6paTHyio CBA3E BTO-
poro mopsagka. CooTBercTBylomas cxema usofpaeHa Ha
dur. 62, Ho oHA He faeT MOAHOTO NpeACTABIEHNA O CHCTEME,

dur. 62,

Tak KaK B Hejl B3ATH TOJIBKO TPH NOJACHCTEMH (€€ CIERYeT
cpaBHUTH ¢ $ur. 58 u 59).

Taras cucTeMa B 0CHOBHHX 9epTax CXofHA ¢ MYJAbTH-
cTabuabHOM cucTeMoil, olpefeleHne KoTopoll AaHO B Iep-
BoM uafaumu. (OmuMcaHHAs TaM CHCTEMa IPeROCTaBIIAIA
Génbmryio cBobopy cBA3ell MeKAY IJIaBHHMH HepeMeH-
HEIM#M, HalpuMep cBA3eidl oJHON pearHpylomedl dYacru
¢ Jipyroii, n MexJy pearupylomeil 9acTbi0 B IOACKHCTEMON
Cpefkl, OTANYHOM OT TOH NOJCHCTEMH, C KOTOPoil 3Ta d9acTh
IPeUMYIECTBEHHO CBS33aHA: 9TH BTODOCTENEHHHE BapHa-
IIMN HApYIIAIOT ACHOCTh U He UMEIT 6oXBUIOT0 B3HAYEHHS;
MHL pacCMOTpPHM HX B Clelylomeli IiIaBe.) :

16.7. Il 1a Toro 9ToGH OpociequTh MoBefleHHe MYJIBTH-
¢TaGUIBHOIl CHCTeMBI, IpeII0JI0IM, 9T0 ML HA0I10/laeM KBe
n3 ee mofcAcreM, Hanpumep A 1 B ma ¢ur. 62, aro ux raas-
HEe epeMeHHEe HMelT TPAMYI0 cBA3E MemxAy coboii, 1. e.
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W3MEHEHNA Kayjol M3 HUX HEIOoCPeJCTBeHH(O BIHAIOT HA
ApYyIyio, U 9T0 BCe OCTaJbHHE IOACHCTEMH Io Kakoii-To
OpuduHe HeaKTHBHH.

IIpeskne Bcero HYKHO 0TMETUTH, 9T0, HOCKOJIBKY OCTaJIb-
HEIe IO CHCTeMbl HeAKTHBHEL, UX IIPHCYTCTBIE MOKHO UTHO-
PHpOBAThH: OHM IPEACTABIAT co00ll Kak OH «doH», 0 Ko-
TopoM roBopuioch B § 6.1. Jlaske eciiu HeKoTOpHe W3 HAX
aKTUBHH, WX Bce ;Ke MOMKHO UTHODHPOBATDH, ecau J(Be Ha-
6ioaeMble IOICUCTEME OTHEJEeHH 0T HUX 0apbepoM M3
HeaKTMBHHX noxcmerem (§ 12.10).

Jlanee, HYKHO 0TMETUTH, UTO B3TH HBe MOACHUCTEMEI, pac-
CMaTpuBaeMBe KaK HeKas efuHuna, obpasywom yeaoe, 06-
aadawwyee yavmpacmabuavrnocmoio. [losToMy B TaKoM Ie-
IoM OymeT coBepmaThes O0OBI9HAA TOCJAE[0BATENBHOCTD
coOBITHIT, Benymasa K OKOHYaTeJbHOMY IOJI0, M ero moBe-
neHue He OyheT CYIIECTBEHHO OTIMYATHCA OT IOBENEHUS
cHCTeMH, IrpefcTaBaenHoi Ha ¢ur, 36. Ecau, oguaxo, pac-
CMaTpPHBATh 3TY jKe MOCIEHOBATENBHOCTH COOBITHN He Kak
mpomecce, NIPOTeKAIUA BHYTPH OXHOTO YIBTpacTabHiIb-
HOT'0 IeNOoro, a Kak B3aHMofelicTBMA Mexqy JacThio opra-
HM3Ma ¥ 9aCThI0 CPeAsl, COCTOAMMMY KamIasd U3 ABYX Iof-~
cucTeM, To MH yBUAUM (opMBI NMOBEJEHUSA, TOMOJOIMIHEIE
TeM, KoTopHe HabaoRanTCA NP B3AMMOJEVCTBUMA «opra-
HI3May ¥ cpensl. J{pyruMu clioBaMu, 6HYmMPU MyJbimucma-
6uabroli cucmemsl nodcucmema abanmupyemcs k nodcucmeme
MOYHO MAKUM e 00pa3om, Kak HUGOmHOe adanmupyemcs
K cpede. Mu1 yBUMM 31ech TOT Ke MeTon Ipol 1 omuboK,
a Korga HOpollecCc BaKOHYNTCA, aKTHBHOCTH JBYX dacreil
Oyner KOOpAMHNPOBAaHA TaKUM o06pasoM, d9T0 CYIleCTBEH-
Hble IIepeMeHHLe NBOHHOIl cucTeMH 6YAYT yAep/KHBAaThbCA
B HAJUIe;KaImuX IIpefeliax.

B TouHOCTH TOT /Ke HPHHENUN yIpaBiseT B3auMofedcr-
BueM TpexX mopcucreM. Eciay Bce Tpu HenpephBHO B3aMMO-
AelicTBYIOT, To oHH 00pasyioT ofHY YIbTpacTabMIBHYIO
cucreMy, obsaganmyio OOLIYHBIME CBOHCTBAMH.

B radecTBe mpmMepa paccMOTpUM WHTepecHHIH caydaii,
Korjia jBe U3 Tpex mofcucreM, ckaxkeM A u C, He nMelmue
HUKako# mpAaMoil cBA3H MesAy coboif, CoelMHEHH ¢ IpoMe-
RYTOUHOIH cucreMoil B cBasamy, AefiCTBYIOIWME C Iepe-
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PEIBAMH U UpPHUTOM He ofHOBpeMeHHo. Ilpepmoxomum, 4To
B BzammopeiicTByer cHauasna ¢ A; 6i1arogaps UX yanTpacTa-
OMIBHOCTH 9TH MOLCUCTEMH IIPUXOAAT K OKOHIATEABHOMY
noaw. Ilyers satem B3aumopeiicteyor B u C. Ecau KomOu-
HANUA BHAYCHWN CTYDeHYATHX (QYHKOUHE B TomcHcTeMax
B v C paer crabuabHoe mode AAA TIAABHKX [€peMeHHHIX
B n C, to mannaa KomOmuamma B OojcucrteMe B Gyper
B laTbHemeM coXpaHATHCA: Korfa B cHoBa coemuHUTCA ©
A, BoCCTAHOBUTCA UepBoHavanbnoe crabunbHoe moxe. Ho
ecau 3Ta KomOumanusa B mosicucTeMe B npu BaanmMogencT-
Bud ¢ C ue maer crabuiabHocTH, To oHa naMmeHurtcsa. Cre-
ILOBATEABHO, CTYHeHYaThie PyHKImE nofacncTeMs B nepecta-
HYT UBMEHATLCA TOIA M TOJBKO TOTAA, KOTAA OHH OyayT
IMeTh 3HaveHus, ofecleduBallNie CTAGUWIBHOE MONE TPH
B3auMogencTBiy Kak ¢ A, Tak n ¢C. (Hy¥H0 0T™METUTH HpHH-
IUOUAJIBHYI0 TOKIECTBEHHOCTH 3TOro Ipoliecca C IpoIec-
coM, ommcaHHEM B § 8.10.)

16.8. PaccMoTperHHl cay4ail MOKHO IPOMLIIOCTPHPO-
BaTh ¢ OMOUIBIO roMeocTaTa. TpH Giroka GEIIH COeUAEHH
TaK, YTO MOJNyYMIACH CXeMA HelloCPeCTBEHHEIX Bo3/iedcTBHA
suga 22123 (2,1 u 3 cootBercTBytor A, Bu C). Jluna paspe-
NeHUA Bo3jeitcTBuil OokoB 2 U 3 Ha 6ok 1 cocyau ¢ Bo-
moit B 6orax 2 u 3 (cM. Pur. 34) GRIIN e peroposKeHnt Mepek-
JagUHAME TAKNM o6pasoM, 4To MX MATHWTH MOINIM CMe-
MATHCA TONBKO B HANPABJIEHWH, COOTBETCTBYIOMEM OTKIO-
HeHUI0 BAHU3 HA fur. 63, Torma kak 6mox 1 Mor maBarp OT-
KJIOHEHWA KAaK BBepX, TaK ¥ BHM3. ¥ YaCTKHU KpuBoii I, pac-
HOJo/KeHHEE BHIIE CpefHell JMHUN (TOKA3aHHON NYHKTH-
POM), COOTBETCTBYIOT CIydalo, Korfa Oyoku 1 u 2 B3auMo-
JelicTBoBain, a 60K 3 OLLT HeBABUCHMEIM, YIaCcTKH Tol ke
KpUBOil, pacmoioeHHLe HIDKe CpefHeil JWHWH, COOTBET-
CTBYIOT B3ammoyieiicTuIo 6a0K0B 1 u 3 npw HezaBmcEMOCTH
6aora 2. Cormacmo ycraHoBKe, geiictBue 122 6o orTpn-
naTeabHENM, a 173 — molo:KUTeILHHM; aelicTBua 21 u
31 ynpaBaamuch YHUCEIEKTOPOM.

Ilocae Brawgenus (J) 6iaoxn 1 w2 obpasoBaam Hecra-
GUIBHYIO CHUCTeMY, KOTOpafA Hepemnia depes KPHTHUECKOe
cocrosane. amenenue moloxKeHuaA yEHcexexropa (K) cme-
aano cucreMy 6nokos 1 @ 2 cTabunnHoif, HO cHcTeMa BIOKOB
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1 u 3 Ouna eme mecrabumbmoil. ITo mpuBero K HoBOI
OepecTaHOBKe yHuceldeKTopa (L), 1 Teneph cucrema 6I0KoB
1 u 3 crana crabuabHOll, HO cucTeMa GaokoB 1 m 2 cHoBa
crana HecrabunbHoit. Cirexylomas mnepecranoska (M) me
yCTpaHMIa 3Toro, Ho HOBoe uameHeHne (N) cosgano cBAsH,
cpelxaBmMe ofe cucTeMs! cTaOmiabueiMu. Temeph sHAYCHWA
CTYMeHYATHX QYHKUMIi yCTaHOBMINCh OKOHUATENbHO; GJIOK
1 Moser BaaumopeiicTBOBaTh KaK ¢ 6aoKkoM 2, Tak u ¢ 60~
KoM 3 6e3 moTepu cTabMIbHOCTH.

Bpemsi————
® ur. 63. BaaumopeitictBie Tpex OJOKOB roMeocTaTa.

IIepeKaTaguHEl, HaXOAALIUECA B CDEIHEM MOJOMKEHNH, He MO3EOJIAIOT MATHMUTAM

6JIOKOB 2 M 8 OBMraThCA B CTOPOHY, COOTEETCTBYIOILYIO OTKJIOHEHEIO KDPMBON

B8BepX. BEPTHHAIBHEE OTKIOHEHIA Ha JUHMKN U OTMERanT MaMEeHEHMA 110JI0KE=

Hitfl ynucexexTopa 6ioka 1. Cmemenue DD, NponrsEeIeHHOE ONEPATOPOM, IEMOH=
CTpUpyeT CTA0HIILHOCTH KLEJIOTo.

Msr yace voropuan, 9to ecn A, B n £ BpeMa oT Bpeme-
HE 00pasynoT TpoiHylo KoMOHHAIMIO, TOo CTyNeHIATHe
¢yHEIMY BceX Tpex JacTell HepecTAHYT WBMEHATHCA TOTHA
A TOXBKO TOTZA, KOTAa TpoiiHOe coueTaHUe nx Gyjer aBaTh
crabunbHoe noie. Ho MB MosKeM moitTu jaabme. Ecim A,
B n C 6ynyT B pasHoe BpeMs COEQUHATHCA Pas3iMIHKIME
cnocofaMu — WHOTRA ITOOADHO, WHOTBA B TpoiHOH Kom-
Oupanud, a mHorna OyayT 0CTaBAaThCA He3aBMCHMBIME,— TO
HX cryneruatsic QYHKOWH INepPecTAHYT W3MEHATLCA TOTAA
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M TOIBKO TOrfa, KOTAA OHM NpHAYT K KoMOMHALMM 3HA~
4eHMit, obecHmednBamineil CTAOMIBHOCTh NPU écex BapUAH-
Tax.

OueBnpno, U4To TaKod XO0f paccy:KAeHWH HpUMEHWM Heé-
3aBNICIM(Q OT TOI'o, CKOJBKO CHCTEM BBﬂHMOJIeﬁCTBYET n
KaKWe IpyOnnl WM codeTaHuA oHE 00pasyoT NpU CBoeM
coeqnEeHNN. MEI Beerga MorkeM LipeficKasaTh, 9To UX Cmy-
nenuamuie PYHEYUL nepecmanym uamenamuvca moeda u mo-
AbK0 moada, kozda ece couemarnusa 6ydym cmabuavnv. Y 1b1-
pacTabuabHble CHCTeMH, OYAYT MM OHH W30IMpPOBAHE WJIM
COeNVHEHH B 6ojiee CA0KHBE MYJIBTUCTAOUIBHEE CHCTCMH,
Beerga peificTBYoT MabupaTedbHo IO OTHOMHICHWIO K TeM
BHAYEHNAM CTyNeHYaTHX G(YHRuil, Koropse obecmedn-
BaioT CTAOMIBLHOCTb.

16.9. B § 16.6 mbl pagm HpoCTOTH AOOYCTHIH, UTO
AVCIIEPCHSA OTCYTCTBYET, TAK KAK ME IPeAmoiarain, 9To JIBe
B3aUMofeiicCTByOIue HIOACHCTEME OCTAIOTCA OJHAMU M
TeMn jxe (Hampnmep, A u B Ha ¢ur. 62) B Tedenme Bcero
mporfecca. Hakue BUIOM3MEHEHWA HYKHO BHECTH, eCau
ydecTs ToT aKT, YTO B MYJBTUCTAOMIBHON CUCTeMe THCI0
¥ pachpefesdieHre NOACHCTEM, AKTUBHKIX B KayKAKH HaHHHI
MOMEHT, MOKeT MEHATHCA BCIEACTBHC ANCHEPCHU?

HBH)KGHI’IG K paBHOBeCHIO eaoro, K OKOH‘IaTeJIBHOMy
HOJI0 M TeM CAMHM K aJanTamyy HeXoro OymeT HpoOMCXo-
JANTh HE3aBHUCUMO OF HAJIWINA VI OTCYTCTBUA NHUCLHEPCHM.
Brusnne pgucnepcuu BeIpaskaeTcA B padpymieHN¥ WHMBH-
AYaJdbHOCTH IIOACHCTEM, pPACCMOTPEHHHIX B TpeAHAymUX
naparpagax. Tam OuIv oNMCAHE! CHOKHBIE IPOLECCH, IIPOo-
TeKaloliMe B ABYX yJIBTPACTaOMIBHHX IOJACHCTEMAX, IIIAB-
HEIe IIepeMeHHHEe KOTOPHX HEeOBHOKPATHO HpOABIAIT aK-
THBHOCTB, TOTJ]a KAK NEepeMeHHLe OKPYMKAIHUX MOofCIC-
TéM OCTaIOTCA HEAKTUBHLIMU. Tal{oe coxpaHeHHe HHAIBN-
AYaJbHOCTH BPAJ AU BO3MOMKHO IPH HAAHMINH JUCIHepCUH,
Ipegnonoskum, nanpumep, Iro mojge BceX INIABHHIX Iepe-
MEHHHX MYJIbTHCTAOMIBHON CHCTeMH CTAaOWIBHO W 9TO ee
pelipe3eHTATHBHAA TOYKA HAXOAWICA B COCTOAHNH DaBHOBE~
cua R. Eciun penpeseHTATHBHYIO TOUKY cMecTHTh B P, TO
auamEM, uaymue or P, mpusenyr ee obpatao B R. Bo Bpe-
Ma o6paTHOro BUMKeHHMS ToUkm w3 P B R pasauvHHe
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mofcucTeMbl GyAyT TO HPUXOAUTL B AclicTBMe, HoofUHOYKe
UM B KakKux-a1ubo CoYeTaHUAX, TO MePeXOLUTh B HEAKTUB-
HOEe COCTOAHMe, CO3JaBafA KapPIUHY KAJei0CKOMHIECKOTo
pasHooOpasua m Kamymeroca Gecmopsaka. J[Bmkenue k R
0o Apyrod JAwANM Takske Oymer HOpABOAUTEL B JeiicTBHO
pasiIuYEHe KOMOMHAUHMM IOJCHCTEM: LIPH 3TOM COBOKYI-
HOCTh IIQJiCMCTEM, AKTHBHPOBAHHAasA Bo BTOPOM cliydae,
MO)KeT CHJIBHO OMIHIATBCA OT Toli, KoTopasa Onja axkrABA-
poBaHAa B MEpPBOM Clydae.

IIpu 3TEX yeaoBUAX Vite HeT cMuiciaa HaOmofaTh mo-
BefleHNEe KaKHUX-TO OTHeNLHHX MOACHCTEM B Ipoliecce ajam-
TaWu MYJIBTHCTAOMIBHOI cucreMil. [lo Tex Top IoKka He-
KOTOpEIe M3 CYMECTBeHHHX DepeMeHHHX HAXONATCH BHE
CBOMX HpeAeNoB, MBMEHEHUA B CTYNEHYATHX MeXaHUBMAX
OyayT HpUBOAUTE B JeiiCTBNe OAHO codeTaHWe MOACHCTEM
3a apyrumM. Ho xorma BosamkHer cTaGUIbHOE ONE, HE BRI~
SLIBAIOMEe M3MEHEHWHM B CTYIEHYATHX MEXaHM3IMaX, OHO,
Kak 00m4Ho, 6yfier coxpaneno. Ecau MH Temeph BcosTaeM
ANANTANUI0O MYJILTUCTAGUIABHON CHCTEME IyTeM CMEIeHHs
ee penpeseHTATHBHON TOYKH, TO MH HaiigeM, YTO peaxmus
CHCTEMH OpOABIAETCA B PasHOoo0pasHoii aKTHBHOCTH pas-
JMYHEIX DOACUCTeM, KOODAWHVDOBAHHOM AJIA FOCTHKEHNA
o6meii menu. Ho, mecMoTpsa HA Takyio KoopAUHALHIIO, B
o0meM ciydae He GyjeT CynleCTBOBAaTh HUKAKOH mpocToi
CBABH MEKIY BOBACHCTBHAMEU ONHUX IORCHCTEM HA JApYy-
rue: 3HafA, KAaKHe IOfCUCTEMH OHIJIM AKTUBEPOBAHH HA
. OfiHOH# NUHHUM TOBENEHUA W KaK OHY B3aumMOJefCTBOBAIH,
HelIb3A CKAas3aTh HWYEr0o OIPefeleHHOTO O ToM, KaKue
HMOACUCTEeMH GYAYT AKTUBH POBAHK HA RaKoi-AUOGYAL Apyroii
JIVIHVH TOBEeHMA UIH KAK OHH OYAYT B3aHMOJIeiCTBOBATD.

Toaske i cHOBA GyRy I'OBOPHTH 0 «moficucreme A, agam-
TApYOmeicA Kk DogcumcTeMe B» wiu «B3aumopeiicTByiomei
¢ B», mO aT0 Gyner TolbKo cIoBecHasA ¢opMa, ynoOHas mpu
onucaHmu: HeoO0XoAuMo HOHATH, 910 A u B Moryr OHTH
HEeTOKAECTBEHHK caMuM cebe B pasHEIe MOMEHTH BpeMeHH.

16.10. 9ra HoBasm KapTWMHA OTBedaeT Ha Bo3pajykeHme,
BLIABATaeMoe OPOTHB CXeMH, n306paskenHoll Ha dur. 62 (u
APYTHX cXeM), KOTopoe COCTOMT B TOM, 4TO BHANMYIO Ha
3TOM cXeMe YUOPALOUYEHHOCTh MHI HHTJe He HAXOZHM IpU
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AHATOMHIECKOM M THCTOJOTMICCKOM WCCIefoBaHMH opra-
HVMBMA (MU NpH W3YJeHUM CpefiE). JTO CXEMH HeIocpen-
CTBEHHHX BOBHENCTBUA, mpenHasHAYeHHHE TOABKO JIA
TOro, 4To0H Jerde GhI0 IpeAcTaBAATEH cebe PYHKIMOHA-
IhHHE QTHOMEHHsA, CBA3AHHLE ¢ HoBeerneM. Hy:kHo nom-
HHATh, YT0 B HHX IOKA3AHE TOJBKO PYHKYUOHALLHIE AU
H OPATOM TOABKO MEKAY DepeMEHHHMM, AKTUBHEIMH B
KaKoi-ro Manblli mpomexxyrok Bpemenu. @ur. 62 morer
BBecTH B 3a6iymueHue, TaK KaK HaBOGUT HA MHCIb O IOC-
TOAHCTBE CTPYKTYpH, He CYIeCTBYIOMeM NpH HAJIWINH
AucIoepcun, ¥ o ABYXMepHoH mpocTpaHcTBeHHOH (opwme,
BIOJHEe BEepPOATHO, HE MMeIIell AWKAKOTO COOTBETCTBUA B
AHATOMIIECKOM WJIU THUCTOXorudeckoM cTpoeHuu. Tem He
MeHee 3TM (YHKIMOHAJBHbIE OTHOINEHUA OeCcCHopHH, M
cxeMa oTobpaskaer ux. HakoBa HX cBA3h ¢ mepeMeHHHIMU,
KOTOpHE MoT'yT OHTh PUanIecKN HIeHTHGUIUPOBAHEl B MO3-
Ty, eme HpPeACTOHT BHACHUTE.

16.11. JleficTBHe My IBTHCTaGUNBHON CUCTEMEI MOET 11O~
Ka3aThcAd XAOTUIHEIM, TAK KaK AKTMBHOCTh pachpejeliser-
cA W mepepacipefieliieTcA CpeAd I[OACUCTeM B TaKOM e
BUAUMOM OecmopsifKe, KaK B NpHMepe ¢ AHMAMUAMA TpY-
Gamm (§ 13.18), ogHaKo ocHoBHAA TeHAEHIWsS Bcerja Ha-
IpaBieHa K KOHeYHOMY paBHoBecmio ¥ ajantanuu. IloaTo-
MY CIeAYIOMAM BOIPOCOM GYHET TOT, KOTOpHIl MH CTaBHIN
B 1. 11: He moTpefyer au apanTanus IpesMepHO HOJTOr0
BpeMeHu?

N3 ckasamHAOro B HpeAHAymeil TriIaBe oYeBUAHO, 9TO
MHOTOe OyjeT 3aBHCETEH OT YHMCJIA CBA3CH MEKAY HmoAcHCTe-
MaMu —O0T YACTOTHl H MHTEHCUBHOCTU BOSMYMEHWil, WCIbI-
THBAGMBIX KaKmoH DOACHECTEMOH CO CTOPOHH ADYTHX ION-
cucrem.

B mpepexbnoM cirydae, korjia Dmepefiada BO3MYTIeHWH
OOBCIOY paBHA HYJNIO, BCA CHCTEMa CTAaHOBUTCA TOMKIECT-
BeHHO# mTepaTHBHKM cucTeMaM (§15.6) u nenoe 6Gymer maTn
K aflanTamH¥ TaK K€, KaK 9TH CHCTEeMEl. B TaKoM ciaydae
BpeMa ajanranuu Gyfer cpaBmurenbHOo HeGonbmum (T,),
a He dpeaMepHO AIuUTeNbHEM (T'1).

ITo mepe yBenuuenns «cBA3aHHOCTHY (BCIEACTBHE 60JIb-
IIEr0 4YHCAA OCHOBHWX CBASeHl WM MEHBIIeTo THCIA



308 Laasa 16

COCTOAHHIT paBHOBECHA B HOAiCUCTEMAaX) cucTeMa OyaeT NpH-
ONWKRATBCA K THIIY CHCTeM ¢ OOJNBIIMM YHCIOM CBA3el,
onmucanHomy B § 16.4, a Bpema agamramum GyAeT CooTBeT-
CTBEHHO BO03pacTaTh, mpudaumwxasach kK 71
Brisopsr. Temeph MH MOKeM pe3loMUpPOBaTh naHHmifI B
HECKOABKNX NOCIEHHX IJaBaX OTBeT HA Bo3pajkeHue,
BHBUHYTOE B§ 11.2 1 cocToABmeEe B TOM, 9TO yIAbTpacTabn-
JABHOCTEH He MQKeT OHITh OCHOBHEIM CpPESCTBOM AajanTamuu
JKHBEHIX OPTraHW3MOB, TaK KakK ajaNTanusa moTpefoBalia Ou
TOTJa CAMIIKOM JAJIUTeIbHOr0o Bpemenu. Telepb ME BUAUM,
9T0 TO Bo3pajKkeHme, IO CYINEeCTBY, OCHOBAHO Ha IpeAmo-
JOMEHUU 0 TOM, UT0 OPTaHU3M M cpeJa HACHIIEHH CBA3A-
MU, KaK B3aWMHEIMM, TAK UM BHyTpeHHuUMH. B § 15.2 Grutm
TpUBeJeHH JAAHHLIE 0 ToM, UTo Jelicmeumesbras HaCHINEH-
HOCTh CBA3AMU OTHIOAb HE TAK BHICOKA. 3aTeM, B ri. 15 u
16, MBI moKa3aJM, 9TO €CIAM OHA HEBHICOKA, TO AJAA afanTa-
OuY yabTpacrabuiIbHOR cucTeMH yike He Tpebyercs dpes-
MepHo Joiroe BpeMmsa. Taxkum oOpa3soM, oTBET HA Bo3parke-
HNe, TI0 Kpaitmeil Mepe B ofmux depTax, HaiifeH.
Ha aTtom mu sakomdmm ofcymmeHHe 3Toro BOIpoOCa,
.Tak Kak Oolee riyGoxoe McciaefoBaHne HorpeboBanzo O
KOAMICCTBEHHKX JAHHHX 00 ajjantamuy Mo3ra peadbHBIX
OPTaHH3MOB K peajbHHM ycioBuAM. TaKoe HcciegoBaHMe
JOIAHO OBITh MO CHJIAM COBPEMEHHOMY SKCIepHMEHTATOpY.

Pempoepadroe mopmoxcerue

16.12. Teneps MW BHICKayieM CHeYIOMee TPEATOd0MKe-
HUe: ecil cNcTeMy, 300 paskeHHYI0 Ha ¢ur. 25, paccMoTpeTsh
fosee BHUMATeIbHO B TeX ee opMaX, KaKUMH OHA IIpefi-
CTaBjieHa B peajbHHX Opragn3Max ¥ pPeaidbHHX BHIaX
CPEeHH, To oKasKkeTcd, YTO OHA pacmajaercda Ha 9acTH, Goaee
CXOpHHE ¢ JACTAME MYyAbTHCTAGHABHOM cucTeMu (dur. 62).
PaccMoTpuM HeKoTophe CBOHCTBA MyJIbTHCTAOMIBHON CHC-
TEMH, OTIHYAKN{Ae ee OT YIABTPACTaOWIBHHX CUCTEM,
npefcTaBagomux coboif mumb 4acTHYI0 GopMy CUCTEMH,
u3obpaikeHdofi Ha ¢ur. 25, ¥ DOCMOTPIM, HACKOJABKO OHH
COOTBeTCTBYIOT TOMY, 9YTQ U3BECTHQ Q #KUBEHIX OpPraHusMax
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IlepBuit Bompoc OTHOCHTEJIBHO MYJIbTHCTAOMIALHOMN Cuc-
TEMH COCTOMT B TOM, MOJKET JIM OHA MBBJIEKATH HOJB3Y U3
HoBTOpATomeiica curyanuy (3Ta npobieMa yxe obCyHIarach
g ran. 10). HanpaMep, ecam myibrHcTabHIBHAA CHUCTEMA
aganTHpoBajach K BeamduHe napamerpa P, a 3aTeM K ero
BeamdnHe P,, To OGHADYKATCA JM OpH BTODMYHOM IOAB-
menun P; XoTa 6H 9JacTHMYHoe cOXpaHeHNe HepBO# ajam- -
Tanum?

IIpexpae dWeM HONHITATECHA [ATh OTBET, BCIOMHWM, 9TO
B0 BCAKOH HoaucTabUabHO# cucTeMe Ji00be ABe JNUHUHU
IOBefleHUs CBABAHK C M3MEHEHVMAMY B ABYX rpynnax me-
pemennsix (§13.14), xoTophle MoryT mepeKpHBaTh WIH He
nepeKpHBaTh Apyr Apyra. Hampas rpymna pacmpepenena
BHYTpH CHCTeMH INPMMEpHO TaK, KaK JAHMANHe TpYGH
(§ 13.18) pacupenensoTca Ho TeppuTopum ropopa. JiBa
Boamyuterus (D1 u D) B modncTabUIBHOM CHcTEME CO3/Ia0T
ABe TIDYNNH AKTHBHHX IIepeMEHHBIX, IOAO00HO TOMY KakK
nBa Berpa (Wi m Wa) B ropope aaioT fBe Ipynos AHMSIANHAX
Tpy6.

Kaxas gacTs Bcex Tpy0 ropoma 6yneT AHMUTH mpH 066~
nx Berpax? Tounmii oTBeT moTpeGoBaa GH TOYHOTO BHAHUA
YCIOBHIT; HO B KA4eCTBE IEePBOro NpUOIHIKEeHA MOKHO CKa-
3ath (cM. § 13.15), 9ro ecam ammb HeBoabmas HacTs UX
auMaT npu Wi n HeGoabmasn dacTs — npu We, To B ciay-
9ae He3aBUCHMOCTH 3TUX [BYX Ipynm JOJIs TPYO, AMMAMMUX
mpu o6oux BeTpax, 6yjer BHpAKaTHCA IIpOW3BELCHAEM
COOTBETCTBYIOMINX ABYX mpobeii, T. e. 6ymeT 3sHAYATENBHO
MenbIe Kanyoh na Hux. Hanpumep, ecan 1% Tpy6 peiMur
npu Wi n 1% —mpn W, To npu caygaitnom pacmpepe-
JeRHMH TeX M JPYTHX Joaf TPYO, RRMAMMX npu o6ouX BeT-
pax, coctaBuT Bcero amms 0,01%.

HeaasucumocTs u cBA3agHAA ¢ Hell Mamas «cTemeHnb Iie-
PeXpHBAaHUAY BO3MOKHBL JUmMb IIpH 3HAYATEIHHOM pasin-
49uHu B HanpaBieRnn BeTpoB Wi u Wi, Ecan nanpaBiaenue
W2 oxasxerca o4eHb GauskuMm & Wi, To Wi, BeposaTHO,
3aCTAaBHT ABIMATH MHOTMe W3 Tpy6 rpymuu «Wi» (pasy-
MeeTCA, B HpefellbHOM CiIyJae — LpH COBIAJEHUHN obomx

HaupaBdennii — Wy 3acTaBUT AWMMTH Bee prﬁm rpyu-
pu «W ).
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TakuMm o6pasom, moaucTabunasnas cucTeMa (IpH olpe-
JeJeHHHX YCIOBUAX CTATUCTHYECKoW He3aBUCHMOCTH, KO-
Tophle HoTpeboBaly OH JieTaAbHOr0 HMCCIefoBaHUA) OymeT
pearupoBaTh HA JiBa 3HaYeHWA mapaMerpa (ma ABa BO3MY-
MEHNA, WIN Pas3apPAKUATeNA) H3MeHeHeM ABYX TpynO mepe-
MEHHHX, cTelleHb NepeKpHBAHNA KOTOPHX BaBUCHUT, Bo-
mepBHX, OT (KOJMYeCTBA AKTHUBANMUY NPH KAMKAOM 3HA-
9e¢HNN TMapaMeTpa U, BO-BTOPHX, OT GIM3OCTH 3TUX 3HATe-
HHIL.

IIpepmomo:xum Teneph, 9To 3HAUEHUS IIapaMerpa COOT-
BeTcTBYIOT, Kak B §10.8, BumaM cpensl, K KOTOPHM HY¥KHO
aflanTHpoBaThCA (WU 3afadaM, KOTOpHe HYKHO pemuTh).
ITockonbky MyJNBTUCTAOHNBHAA CHCTEMA ABJIACTCH TaKike
NoJauCTAGUIbHOM, Bce TOABKO YTO CKasaHHOE OTHOCHTCA M
K MYJAbTHCTA6MABHOM cucTeMe. 37ech iBe IMHUY MOBeeHUA
6ynyT BKIOYATH NPOGLI M BLIBHIBATH NBMEHEHUA He TOJbKO
B IYIABHKWX IIEPEMEHHHIX, HO W B CTYNEHYATHX MeXaHN3MAaXx.
Ciemrens B3aUMHOT0 NepeKpHBAHAA [BYX TPYII AKTABUDO-
BaHHHX CTYUCHYATHX MEXaHH3MOB Toe OyjleT 3aBHUCEThb
OT TOT0, KAKas YacTh BCEX 3THX MeXAaHH3MOB AKTHBIpOBa-
HA ¥ HACKOJAbKO GINBKW 3HAUEHHA IapaMeTpa (MIu HopME
cpeph). B gacTHOCTH, eClIM JIMHVY NOBEJleHUA 3aTParuBaioT
AP HECKOABKO oOmMUX CTYHEeHYATHX MeXaHW3MOB, BTO-
pasa rpymnma npo0 MoMKeT Ho4TH He BHIBBATH N3MEHEHWH B
CTYNEHYATHX MEXAHNBMAX, BINAIMMAX HA HEPBYIO PeaK-
M0, W, BHAYUT, HOYTM HE HADYIIMT NepBoi agamTamum.
Taxum o6pasoM, myssmucmabuibras cucmema 6e3 KaKUX-
6o ceruaJdbHHX BunousMenenuii ad hoc, o6zadaem cno-
COGHOCMBI0 U36ACKAMb NOABIY U3 NOSMOPLIOWUICL cumya-

uii. .

16.13. NuTtepecao oTMETHTb, 4To B ToM cAydae, KorAa
BBa pasjpaKuTess (MJIM XBA 3HAYEHWA IapaMeTpa) CUIABHO
pasiIndarTcsa MeRay co0oil, IpoilecCh aKTHBAINN B My I bTH-
crabuibuoll cucreMe pacmpefeisaioTcA Me:KAy ABYMA BecCh-
Ma pasAMYHHMM TpPYNIAMA CTYHEHJATHX MeXaHU3MOB.
Taxum of6pasoM B Heit cosmaercsa, 06es Karux-aubo
cHefuaJbHHX YCTpPoHCTB, (BYHKIVWOHANBHHN SKBHBAaJEHT
«cTpenodnoro» MexaHusmMa I, o KoTOpoM TOBOPHIOCH

B §10.9,
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16.14. Hanporus, xorja gBa BoaMymeHusa (mBa pasppa-
MUTENA, WIN ABa 3HAYEHUA NapaMerpa) COMMKAIOTCA MejK-
Iy cobolf, CTemeHb NepeKpHBaHHA ABYX AKTHBEDYEMH X
rpynn Bospacraer. CHIbHOE -TepeKphHBAHHUE TPYNI CTyIeH-
gaTHX MeXaHH3MOB 03HadUaeT, 4T0 BTOpas cepus Ipob
B 3HAUYHTeNIbHOH Mepe paspymnT IepBY afanTamuio.
Hapymenue npeHuX NpnoOpeTeHHAHX peaksguit B pesy-
NBTaTe HOBHX IHPOIECCOB HAYYEHHA XOPOIO HBBECTHO B
DCUXOJOTHY; W3y4eHUe TaKHX (aKTOB IOKABHIBAET, UTO
JAeTald AX HOpasuTedbHO CXOAHH C TeM, Yero cJefoBajio
6bl 0)KUAATH, ecln GH HepBHAA CHICTEMA M OKpYsKalomas ee
cpefa ONIE MyJbTHCTAOMABHLIMH. B 9KcIepuMeHTANBHOM
IICUXO0NOTUU JABHO YCTAHOBJIEHO SBJEHWE «PeTPOrpPafgHOro
TopMorkeHnAy. (DaxTUdecKue paHALE XOPOIO HBBECTHH
U CAMIOKOM MHOT'OYMCIEHHK, 9ToOH o6CYKIATh BX 3fech,
H03TOMY A HPOCTO HpUBeAy THNWIHHHA mpumep. Mrioanep u
IMuasnexep HamaM, 9To €CIAM LHPOBEPETH YCBOEHW® Bhi-
YUeHHOr0 ypoKa CIYCTA moaxdaca, To oKayKercd, 9To Te, KTO
mpoBesl 9TH moidaca Ges pgena, BecmommAaT 56% 3ayden-
HOrO, a Te, KTO 3ayIMBAJ B 9To BpeMA HOBHI MaTepuali,
BCOOMMHAWT ToAbKo 26% . Xuarapy m Mapksuc na ocuo-
Banw:A o00630pa JAHAHX OPUXOJAT jake K BHBOAY, dTO
aroT (eHOMEH JOCTATOYHO YHHBEpCAJeH, YTOOH BO3BeCTH
ero B «NpuHIUN wHTepdepemnumy. Takum obpasoM, He
Mo)keT OHTh COMHEHMA B ero mmpoKoil pacmpocTpaHeH-
gocrn. HoBoe Haywenne [elicTBUTeNBHO paspyniaeT
crapoe. :

B mynprucTabuabHoll cucreMe ¢ yBeIUYeHWEM CXO/CT-
Ba MEMIY pasfpasKUTENAMH, UCHONb30BAHHKIME B HOBOil B
B NpEKHEH ajamTanuy, yCHJIMBACTCA TeHAEHIMA HOBOI
ajanTaM¥ paspymaTh cTapyio; ubo, COIIACHO HAmeMy
OpefCTABJIGHUIO 0 AUcHepcuu, YeM Goiee CXONHH ABa pasg-
paRUTeNsA, TeM GoJbine BEpOATHOCTH TOTO, 9TO AUCIEpCHA
OpUBefeT K aKTUBAWM oOIUX mepeMeHAWX U OOMHEX CTY-
meHJaThX MeXaHusMoOB. B mcmXomorm4ecKuX sKCIepuMeH-
TaX HEONHOKDPATHO YCTaHABIWBAJMW, 49To 0oidbimee CXOCT-
BO HOBOI'0 3ay4MBaeMOro MaTephada CO CTAPHM TPUBOJUT
K Godee BupakemHO# <uHTepdepennuu». Hampumep, Po-
OMHCOH OPOCH] HCOHTYEMHX 3ayYMBAThH YeTHPeX3HATHHIE
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YKCcaa, HOTOM BAHIIOIHATE BTOPOE 3afjaHue, a 3aTeM BCHOMMU-
HATH 3aydYeHHNE paHee YUCIA; OH HAINEN, YT0 HAauboJbmas
naTepdepenunsa HabrogaeTcsa B ToM clIydae, KoTAa BTopas
3a/1aYa COCTOUT B 3ayYUBAHHM HOBHX YeTHIPEX3HATHBRIX M-
cexn. Touno Tak ske CKIITc yCTAHOBWI, YTO MCHEITYeMOTO,
KOTOpOTo NpPOCUIH 33aNOMHATH PACCTAHOBKY HATH (PUTyp
Ha MAXMATHOH JOCKe, HAMATH IMOABOAUIA O0cOOEHHO CHIb-
HO B TOM Cliydae, ecJH OH 3ay1iBaJ II0CTe 3TOr0 APyTHe pac-
CTaHOBKY TaKoro pojpa. Takum o6pasoM, TEHAeHIHA MYIb-
TACTaOMIBHOM CHCTEMEl K JIe30pTaHU3aLuu 110 BIMAHAEM
HOBHIX peaKuUuil coBHafiaeT ¢ TaKoil jke TeHAeHLIMedl B HepB-
HOH cHcTeMme.

16.15. Hy:xa0 0oTMeTHTb, 4To TpeOOBaHUA, COTIACHO KO-
TOPHIM MOAEJIb MOBTA [{0JKHA 00HApYKUBATh peTPOrpajHoe
TOPMO'KEHME ¥ B TO Ke BpeMs HMMeTb cIOCOOHOCTH K Ha-
KOIUIEHHIO AafAalTalMi, NpPOTUBONOIOKHLL Jpyr ApYyry:
peTporpajinoe TOPMOKeHWE 03HAYAeT, 9TO IMOocHeAyompe
ajanTanumn 0oadicis: BeCTH K Pa3pyIIeHHI0 MpefniecTBOBAB-
MuX, 8 CIOoCcOoOHOCTh HAKOWATH ajanTandd TpebyeT, 4To-
0Ll GoJee HOBAHVE M3 HAX He nPuUsodUAu K pas3pymleHWIo
Gonee pamHHX. I'oMeocTaT oGHApPYKHBAJX peTPOrpagHoe
TOpMOKeHNe B MaKcuMalbHoit cremend (§ 10.5), Tak Kak
ao6as MocheAyomas ajanTalis YHUITOMANA Ipefbi-
AYIMY0 MOJHOCTh. HoMIiIexc WTepaTHBHEIX CACTEM ¢ Ka-
KUM-T160 dPPHEeKTUBHEIM CTpeJOYHEIM MeXaHuaMoM o06xa-
naeT MAaKCUMAJIbHOH! CI10cOOHOCTBIO K HAKOIIIEHNI0 afKANTa-
uuii. MyrbTHcTabunbHas crcTeMa KaKoro-To IIPOMEsKYTOoq-
Horo TWma oblIajaeT B ToM HWJIM HHOU cTeleHH obedMH
3TUMH OCOBGEHHOCTAMM M TeM CAMBIM CXOAHA ¢ KHBEIM
OpraHusMoM.
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BCIHIOMOTATEJBHHE PETYJIATOPHNE
MEXAHHW3ME

17.1. Vccnenys sBJenue agauTamvu, Mbl OPHOUIA K
HOHATHIO yJABTPACTabMIbHOI cucTeMul, a 3aTem (cM. § 11.2)
BCTPETHJIUCH C HEKOTOPHIMM TPYAHOCTAMH, KACAOLIAMECS
BpeMeHY, HeoGXofAMOTr 0 IJIS1 AaITAIUA TAKOM CUCTeMBl. JTH
TPYAHOCTH GLIIM B 3HAUATETbHON YaCTH YCTPAHEHH!, KOrja
MU BBelll HpefcTaBieHWe O MYJIbTHCTAGHIBLHON cHCTeMe.
(910 He 3HAYUT, YT mpobieMa afanTANMH HCYEPIIAHA, TAK
KaK OHa BKJANYaeT GecuMclIeHHHIE JaCTHRe CIydad, 3acCIy-
sKHBalomue ocoboro meclefoBanus.) B 3Toit u ciegyromei-
IJaBe MBI paccMOTPHM pAJ APYTAX BO3pa’KeHMil, BHABH-
raeMEX IIpOTHB HAIIero TesMca, COTIACHO KOTOPOMY MO3T
npeAcTaBiageT co6oli B OCHOBHOM MYJIbTHCTAOMIBHYIO CHCTE-
My. Ilpu 8TOM MEI CTONIKHEMCS ¢ HEKOTOPEIMA HOBBIMHU CTO-
pOHaMH III)IOGJ'IGMH, 3acnymmsammm\m BHUMAHUA.

Csagu Mewdy “acmanu Moaza

17.2. Ecau mel otelHe OygeM cumTaTh, 910 $opMynn-
poBKa, AanHas B § 16.6, u npusenennan na gur. 62 cxema
(MyxpTHCTaOMIBHON CHCTeME) pemmaioT, Mo KpaiiHeir Mepe
B OCHOBHHIX 9epTAX, 3ajady, IocTaBleHHyio B ra. 1, To
BO3HMKaeT BONIpPOC, TOYeMy Ha 3TOH cXeMe, B HIDKHeHd ee
qacT (COOTBETCIBYOMEH OpTraHusMy), He NMOKA3aHO HAKA-
KHX cBA3el MeAy mofcucTemamu. Pasme 3To oTCyTCTBUE
cBfizell He MCcKaskaeT AeiicTBuTenbHocTh? IlogymaTh TONB-
KO — MO3T,JaCTH KOTOpPOTI'0 HUKAK He CBABAHLI MeXKAY c000ii!

17.3. Mol golskHEL pa3 u HaBcerna OTOPOCATH MEICKD,
IIPOBOAUMYIO UyTh JId HE BOBCEX KHUTAX 0 TOJOBHOM MO3Te,
HAaOHCAHHHX 38 MOclIeIHWEe CTO JeT, — MEICIb O TOM, 4TO
yem Gonbmje cBA3eH BHYTPH I'QIOBHQOTO MO3Ta, TeM JIydiie
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JlocTaTouHo GymeT HAIOMHHUTBH TpU IMHAM PACCYHAeHAR
y:Ke IOKasaBImde HaM, 9TO HeKoTopble QYHKIHA MOTYT
YCIIEIIHO OCYMIECTBIATHCS JAMB TOrAa, KOTJia WIeHH OIipe-
HeleHHHX Nap IIepPeMeHHBIX He NMel0T BO3MOKHOCTA BINATH
npyr Ha [pyra Wid 3T0 BIMAHAE OrpaHWYEHHO.

1) B §8.15 mu Buenu, 4To B TOM clIyuae, Korjfja epra-
BU3M aJIaNITHPYTCH WyTeM JHUCKPETHHIX npob, m3MeHeHue
sHAYeHUd CTyneHdaToiX QyHKUMH mof BIUAHUEM CYIHECT-
BEHHHIX IIepeMEHHHIX AOJKHO IPOMCXOANTE CO CKOPOCTHIO,
3HAYNATEJBHO MEHBINEH, IeM CKOpPOCTh M3MEHEeHHs IIaBHEX
nepeMeHHHX. CHAIIKOM GHCTpoe H3MEHEHHMe CTYIeHYATHX
PyHRMi o3Hadano OB, YTO KaHHLIE 00 AaNTHBHOCTH (WA
HeaJalTHBHOCTH) HEKOTOpoil KoMOMHAIMH WX 3HAYEHWIl HE
ycneoT Bo BpeMs IpoOHOH peaKkUdd JioHTH dYepes MO3T H
CcpeAy /[0 CYINeCTBeHHHX IlepeMeHHHX, KOTOpHe, TaKAM
o6pa3oM, KOMKHE OYAYyT AeilcTBOBAaTH eime A0 MpHAGHTHSA
HeobxopuMoit wudopmanuu. Ecld pid dcnuTamds mpob-
Ho#l peakuun Tpebyercs 10 cex, To MaMeHeHNA CTYIMEHIATHIX
$yHRUWMH [OMKHB, OUEBUNHO, IPOMCXOAUTE HE YaIie, IeM
npumepHo ¢ 11-cexympanimu wmHTepBadamu. M ecau Heol-
xopumo 10 net, 9ToGH KOMKHBM 00pa3oM OLEHATH pesyilb-
TaThl TIYGOKOH peopraHusanny KaKoi-Iubo IpaskiaHCKON
cay:KOH, TO TaKWe peopraHU3allld HE cJAefyeT IpOBOAHTH
qame, YeM ¢ 11-rernuMn mpoMmexyTramu. Tarum oGpasom,
CBA3W, WAYIGME OT CYMECTBeHHHIX IEPeMeHHHIX K CTyIeH-
4aTHM QYHKUHUAM, MOTYT CTAHOBUTHCA BPEXHEIMHA, €CiIH
OHM 9pe3MepHO pa3BUTHL.

2) B ra. 10 ME mccnefoBalM, KaK opraHU3M MOT OB
M3BJEKATh IOJNb3y U3 IOBTOpSAIOMmEdcs cHTyamud, T. e.,
afanTUpOBaBmMUCh cHavala K A, a 3ateM K B, mor 0uiopn
BTOPUIHOM MOsBIeHAN A cpasy BecTu cebsi COOTBETCTBYIO-
muMm o6pasom. B § 10.8 Grno nmokasano, 4To BO BpeMs afarn-
Tanud K B cTynmeHYaThle MEXaHH3MEI, YIACTBYIOmMUE B aal-
Tanue K A, ne GoaxcHy NoBepraThCs BINSHNAIO A3MeHEHNI,
HPOMCXORAMUX ¢ CYIeCTBEHHHMHA mnepemeHHEmu. CBf3H,
KOIyCcKalomue Takoe BIWAHWE, NPHHOCUAIN OH Bpen.

3) B§16.11 Grao moxkasamo, 9TO INAHCH MYJIbTHCTAGH I B
HOM CHCTeMH Ha JOoCTHKeHHe aJlanTamui B J0CTATOIHO KO-
pOTKOe BpeMsA HAXOAATCS B TECHOH 3aBHCAMOCTH OT npn6-
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TMKeHHs1 TaKoll cucTeMsl K MrepaTuBHON ¢dopme. Tarum
obpasom, Kaskioe pobGaBienye HOBEIX KaHAOB CBA3H, yia-
JAA cHCTeMY OT HTepaTHBHOH (opMH, IIOMHMO BCEro Ipo-
4ero, YAAMHAET Bpems, HeoOXofWMoe JJNA afanTamnd.

Wrax, Goisaiom caywau, kozda yeeauuenue wucaa cesseil
8 adanmupywurcs cucmemar moxcem Oumb epednvim.

17.4. MoskHO Bce-TaKU Bo3pasdTh, 9To Ha dur. 62 ciue-
0Balo Ol IIOKABaTh CBMA3H, HAYyIU(Ae HEIIOCPOHCTBEHHO OT
OFHOH pearupymomeil 9acTd K Jpyroi, IOCKOJBRY TaKde
CBASH HEODXORHUMEL LI AOCTWKCHHA KOOPAMHAINH Mesy
qacTAMHA. JTO Bo3paskeHde B CYMIHOCTH OMAGOYHO; KAK ME
cefiluac yBHAHMM, CBJ3H He SBJSIOTCH #e06Xo0umbimLL,

Hpexpge Bcero ME MoskeM HCKJIOYATBH TOT CIydaii,
KOIZIa uacTd cpefinl (Kak Ha ¢ur. 58) He CBA3AHH Me;Kuy
coboii: Beb TOIZ@ Yrpo3Hl I Pa3IAYHBLIX CYMeCTBEeHHBIX
OepeMeHHEIX IPHXOJAT HEe3aBUCHMO, W pPeaKuud Ha HAX
MOr'yT OHITh HeaaBHEcMMEIME. B aToM cixydae HeobXouMocTh
KOOpANHANUM MEXKAY IACTAMHA He BO3HUKAET.

A Kax GHTH co ciydaeM, IpefcTaBieHHaHM HA ¢ur. 62,
T7le 9ACTH CPEfBl C6A3ansl W TIOBefieHNe, CKayKeM, pearupyio-
meit 9acTH A MOKeT 4epes HOCpecTBO dacTu B cpefsl BIa-
ATH HA ODOBefieHUe BTOPOH CymecTBeHHo# mepemennoi (B)?
B atom ciryvae KooppuHanusA AeficTBHIl IBYX peardpyIOmHX
JacTell, HecOMHeHHO, HeoOXouMa, TaR KaK jKeXaTeJXbHOI0
COCTOSIHAA, HPU KOTOPOM écé CYINecTBeHHHe IepeMeHHEIe
VAep:KUBajoTCA B HOPMAJBHHX IpefelaX, MOKHO JOCTHYD
TOIBKO Ipd HANJIEKAIMEM COOTHOUIEHHH RelicTBHH Kampmoil
YacTH ¢ AelcTBMAME OCTAJBHHX JacTeil; ubo Bee meficTBaA
TpOMCXOAAT B obmeit cpepe.

Nrak, KoopAMHANAA MEKIY peardpymoIiAMHA YaCTAMEA
HeoOXxopuMa, HO 3HAYUT JH 3TO, ITO PEATUPYIOIIUE TACTH
ROJKHLI GBHITH HENOCPEACTBEHHO CBABAHHE APYT ¢ APyrom?
OTHIONB HeT — H60 MEKAY HAMH (B paccMaTpuBaeMOM CIy-
dae) y:Ke cYIlecIByeT CBA3b uepes cpedy.

AHaToMy IpOCTHTENIbHO AYyMaTh, YTO CBA3b MY dac-
TAMA M03T'a BO3MOKHA TONBKO deped KaKue-AnGo TPaRTH
WA HepBHHE BOJOKHA, BHABIsAEeMEE MeTOAaMH AHATOMHH
uiId racToxorud. QQEAKO TOT, KT0 M3ydaeT QYHKIMIO, 3HA-
€T, 9YTo MOTYyT GBITH TaKiKe RAHAJEH, IpOXOopdAmue depes
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BHEDIHIOW Cpejly. JJeMeHTapHBIT 1pHMep — LeHTpaabHAA
peryxanua paboThl rOMOCOBHX CBA30K NpK 1IoMOIM obpat-
Holl ¢Bs1au, KOTOpad, IpexiAe 9eM JoCTHIb MO3Ta, IPOXOJHT
(o xpaiiHeil Mepe 9acTH4HO) Yepe3 OKpY KaOmMuA BO3AYX.

TlockonbKy 3TOT BONpOC MMEeT CYLIeCTBeHHOE 3HAUCHHE
Rast oOutelt Teopun B3auMojelicTBHA oprandamMa co cpefol
¥ TOCKOJBRY MHI /[0 CHX IIOp YAJIANA eMy MaJO0 BHUMAHHA
(xora m KocHymuch eroB §5.13), MM paccmoTpum mpmMep,
IIOKA3HBAOINNN, KaKuM o0pasoM melcTsus peardpyonmux
gacTeil M03ra MoryT HHOT/Ia KOOP/IMHU]OBATHCSA ¢ IIOMOILBIO
KaHalla CBA3W, NPOXONAIMMCIO 4Yepes cpeny.

TlpencraBpTe cebe MIrpoKa B TeHHAC, HMONAOMIEro MY,
Cravana ABMKeTCH ero JeBasg PYKa, HOAOpaCHBANMAd MAYT
B BO3YX; B CJeRYIOMce MIHOBEHHE JIeJaeT [BUKEHHE ero
mpaBas pykKa, KoTopasd, Kak MH 0y/jem mpernonsararhb, Hpa-
BUJBHO NOCHIIAeT MAY Ha APYTyo HOJ0BHRHY KopTa. Me
MpeATIoN0KAM TaKKe, 9TO ABIIKeHMA JeBoit pyxu (Geapas-
- JIMYHO, TI0 KAKO!l IpHUNHE) He BHOJNEe OfAHAKOBH, & CIy-
JaiigsM 06pasoM cllerka W3MeHsIOTCH OT HOAAYd K mopade,
HmpuieM 3TH W3MeHEHWA He CIUIIKOM Majhl, TaK 4To Gea
GCOOTBETCTBYIOMMX W3MEHeHMIi B ABM;KeHMH HpaBoH pYKY
M9 JIerKo Mor ORI BHIATH 3a Ipefiensl KopTa. I eM He Meree
MBI IIpefIiojiaraeM, 4YTo JBIKeHNs TpaBoil pywu deiicmeu-
mesbHo TAK COTJACYIOTCA ¢ BapHAIMsAME B [BIKEHHAX Je-
BO#, uTo MAY 6JXArOIONYYHO NONAfaeT B HAZHAUYEHHOE MECTO
(«KOHEeUHLI NYHKT ABMKEHHA MA9a» — cyMecTBeHHAA Ie-
peMeHHad, HOPMAJBHBRIMA IIpefieTaMH KOTOPOH cIysKar
IPaHMI[E OPOTHBONOJIOKHOR MoTOBHHLL KopTa). [Ia Koop-
AVHANAA HeoO0xodumo cyilecTBOBaHWEe KAaKOYO-TO KaHAaJa
OT MCTOYHWKA BApUANMH B JBMIKEHUH JeBOM pPYKA K ABM-
)KeHWAM NpaBoii pyxu («BBemenne B kxuGepneTury», § 11/11;
HeoOX0oAMMOCTb 3Toll CBA3H ciaefiyeT Tak:Ke u3 § 4.13 mHa-
crosimeil kauru). Temeps Bosnukaer Takod Bollpoc: Aod-
3KEH JM TOT KaHAJ HeJMKOM HaXORUTHCA BHYTpU Mo3ra?

OTBeT: He TOJBKO He [ioJ3KeH, Ho 0OHIHO B He HAXOMHT-
¢ TaM. ITO NMOKAMKYT clefyomue paccykaenus. Pacemor-
pYM CHTYAIMI0 B TOT MOMEHT, Korjja MAY HOAOpOIIeH BBepX.
PerynumpyeTca In BadMHAOmeecs JBYKeHHE HpaBod pyku
nHpopManneil, HeXonAmeil us ABUTaTeIbHOTO IeHTpa JeBoi
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PYKM' WM OT HoXokeHHS Ma4a B Bosuyxe? Pemaromumit
OTBeT fjacT ciexyomee pacceysunenne (§§ 4.12 u 12.3). Myers
JBU;KEHUA JIeBoll pyKHM OCTaJHCh IIPE;KHUMH, HO IPERHo-
JOIKUM, ITO TENeph USMEHUIOCH [IOXO/KeHNe MAYA, CRAMKEM,
o, BINSAHHEM IOpHIBA BeTpa; H3MeHUTCHA JU [RUIKEHUE
npapoii pyka? HopMadbHEIT HI'POK B 3ToM chydae ToTHAC

4
( sl )

7
% A 7 7.
llpasasn
pyra / pysa vy,
> v
7 244
Opzanusm

®unr. 64.

’Ke COOTBETCTBEHHO M3MEHHT JABKeHMA IpaBoii pyku. ITo
BUJIOM3MEHeHHe, COTNIACHO NPHHATOMY HAMH HpaBHIY pac-
Cy)KEeHHf, IOKaskBaeT, YTo IipaBasd pyKa, [0 KpaiiHei
Mepe OTYACTH, HAXORHUTCHA IOA NPAMEIM BIAAHAEM IIOXO-
JKeHHA Msda B Bosfyxe. Takum o6pasoMm, TeHHHCHCT, Io-
maomuii MAY, 0ORYHO KOOPAMHHPYeT JBMKeHHA 00enx
pyK clefylomuM MeTofioM. JleBas pyka mopbpacmBaer Mad
He BHOJHE TOYHO, 8 3aTeM MOJOoKeHVe Mada B Bo3fyXe (de-
pe3 3peHue) HaIpaBJAeT ABMKeHHA NpaBoil pykd. Cxema
HeNOCPeACTBeHHEX BO3AeHCTBUil JJIs1 3TOr0 Clrydas MpHBe-
neea Ha ¢ur. 64 (4To6H MOKa3aTh COOTBETCTBHE ee CXeme,
uzobpakeanoii ma ¢ur. 62).

1 Bo us6esmaHue IMyTaHAIE HATOMEMM, 9TO ABAraTe bHEI EHTp

NpaBoil pYKu PacmoloKeH B JICBOM MOJXYHIADUH TONOBHOIO Mo3la, U
HaoGopoT.
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Wrak, mpm cpenadHEIX HAMH B 9TOM IpiuMepe Nipefmo-
IOKEeHAAX, KOOPOUHAYUL MexncdY peazupyiouum, Lacmam
Modcem npoucrodums uepea nocpedcmeo cpedut, cés13b SHYyMpPU
HepeHolL cucmembt ne scezda Heobxoduma.

17.5. Ilocxe Becero ckasaHHOTo BooONIle MOMKHO HAYATH
YAMBIATHCH, IIOUEMY B MO3re CYIHECTBYIOT CBAZH MERAY
OTHeNBHHMA JacTaAMEA. OHAKO OHHE MO/KRHE CYIIECTBOBATH
110 MeHbIIed Mepe Mo ABYM IIpHUAHAM.

IlepBas w3 HuX cBsA3aHa ¢ TeM, 9TO OpTaHH3M, BCIO
'KH3HB CTAPAOMMAIICA OXPAHATH CBOM CYUIECTBEHHEE Hepe-
MEeHHHE OT CJ/[BATOB, nproOpeTaeT BasKHelimee IpeEMy-
IECTBO, €CIM MOKET IMOJY4YaTh CBefeHAA 00 yrposKamomeMm
caBure 3apamee. (9ToT QaKT MOKHO Jubo TPUHATH KaK
HedTo odYeBUAHOe, Anb0 0Ka3aTh Golee PopMaNbHHM Y-
TeM, KaK 3To cfielaHo Bo «BBeemmu B KubGepHeTuky»,
§12/5). Muorue us BoaMymeHuil, yIporKAIOUIAX CYILIeCTBeH-
HEIM ITEPeMEHHEIM, HCXORAT B KOHEYHOM cdeTe OT BHemHeil
Cpefil, HO HEeKOTOphle 3 HUX MOTYT MCXOXHTH OT ApYrHX
gacTell camoro oprasmsma. Hampumep, raskngmit pebeHoK,
KOTOpHH yuATCA CcaMOCTOATENBHO ecTh, oOHApY;KUBaerT,
49T0 GoNb B Iyfax MOTrYT BH3BATh KaK BHEIIHME IIpeMeTH,
TAK ¥ ero CoGCTBEHHEIE MOIBITKY BBECTH JIOKKY ¢ nuield B
3aKpHTHA poT. [lnA Toro 4ToOH I'yGH He mocTpajand, poT
HY}KHO OTKpHITH eIe A0 NpHONIMKeHHS K HeMY JOKKH, a
[Jis 3Toro MHGopManua o MpubIMKANINEHACA JTOKKe L0IK-
Ha JoiTH [0 «IeHTpa pTa» paHbIde, 9eM JOKKa IOAoHAeT
Ko pry. Wuorga #mrdopmammsa MOMKeT NpHHATH depes
BHOMHWI cpery (Korga peGeHOK CMOTPHT Ha JOMKKY),

COrJIacHO clefiylomell cxeMe HeNOCpeNCTBeHBHIX Boafeii-
CTBUIL:

HenTp, N306- IexnTp,

ynpas- Moxo- paske- yipas- Mye-

JAIOIAR HUE Ha JIAIOMIVIEL KyJa-
— | JKEeHUe | — — —_—

JBHKE- TOKKT ceTyar- ABHKe- Typa

HUAMA Ke HUAMA pra

pPyKu pTa

Ho ecnn no xaxoii-mn6o mpudmne mepegada uaGopMaAnAH
OT PYKM KO DTy Hepe3 BHENIHIO Cpefy HEBO3MOKHA, TO
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TOT/ia CBA3E, IPOXOAAINAs BHYTDH MO3Ta OT (IeHTpa pyKA»
K «IeHTpY pTa», Heo6ZoOuma, 9To0K POT MOr OTKPHITBCA
mo npuOHTNA nokkHu. TaknMm o6pasoM, 09eBHRHO, YTO CBA3D
BHYTpA M03Ta Mo)KeT OHTb HeoOXofmMoli wiad moide3Hoi.

17.6. Bropaa npwimna, mo KoTopoHl CBA3M MeKAy da-
CTAMM MO3ra MOTYT OHITH 3KellaTeJ bHHIMY, 6yeT ofpEcoBasa
ajech JNIb BKpaTIe, TAK KaK UL ee CTPOTOro paccMoT-
penudsi Tpebyercsl 3HAKOMCTBO C IOHATUAMH, BBeJeHHEIMA
B §7/7 «BBepenust B KubepHeTOKY».

OmnnceBasA cUCTeMY, HAYMHAIOT ¢ TOT'O, 9TO OTHOCGAT ee
K KaKoMy-nn6Go o0mupHOMY KiIaccy BOSMoKHEIX $opM; IO
Mepe AoGaBieHus paXbHefmux croenudumKanuii Kiacc, K
KOTOpPOMY OHA MOKeT NPWHAZJNEKATH, Bce CYKABAETCH.
Haunem ¢ cuctems, cBoiicTBA KOTOpOHl OrpaHWYeHH JIHIIb
TeM, 9TO OHA UMeeT OllpefesleHHOe UUCHAO BOSMOMKHBIX COC-
roauuil. Eclin Teneps K0OABUTH eIl OfHY cHeTAPMKAIAI0—
«cxeMa HeIOCPeRCTBEHHHIX BoafeificTBAl 2Toil CHCTeMH CO-
HEepKAT Bce BO3MOJKHBIE CTPENKW», — TO 3TO JMINb HE3HA-
9HTeNbHO OrpaHAIAT Bo3MoKHKEe (opMEl ee nonel. Ho ecan
6ul GRIIO CKa3aHO, 4TO CXEMa COMEPIKHT Ma.L0 CTPENOK,
BO3MOMHEIe (OpMH IoJeil Opipt OH OrpaHHYEHH O0YEHb
peaxo.

TakmMm 00pasoM, Ipu IIPoIAX PABHHX YCIOBHAX, GeM
MeHbIIEe CBfI3ell B CHCTeMe, TeM MeHBIe Y Hee BO3MOIKHBIX
¢popm mnoBemenns. C aToit TOUKM 3penus KobaBoYHEE CBH-
3 B MO3Te MOTYT OHITBH MOJNe3HH, TaK KaK OHlU N08goaiom
YBeAUHUMD UUCLO 803MONHCHBLL HOPM nosedenua.

B aToM MoKHO TakKe yOeAHMTBCH, paccMaTpuBas pea-
THpyoIide YacTH Jo o0pasoBaHHA CBA3H MEXAYy HHAMH.
IlapaMeTpH, Wcmosiibayemble NMpPd COETAHEHUH, [ OJIKHEL
ObL1d 0 06Gpa3oBaHWA CBSA3M MMeTh IOCTOSHHEE BeJIWIHN-
HH (TAaK KaKk WHAYe 3TH YacTH He ORLIN OB cCHCTeMaMmu, oOpe-
HeNAeMHMA COCTosgHHeM). 3HAYUT, K0 00pasoBaHHA CBA3K
MEKAY YacTAMH KasK{HIA 1apaMeTp AoMKeH GHTH PuKcupo-
BaH HA KaKoOM-TO 00Koli 13 ero BO3MOKHBIX BeJIWIWH; TOCIe
06pa3oBaHNA CBASH HapaMeTp HOJYIda 6bl BO3MOMKHOCTH
N3MEHATHCH, TAK KAK HA HEro Moria O BIWATH Apyraf
qacTh. C M3MeHYEBOCTHIO IapaMeTpa 9acTh MONYYMIa OBl
COOTBETCTBYI0Ilee pasHoOOpasne BOBMOKHHX onedl 1 popM
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noBefenus (§ 6.3). Takum o6pasoM, Ipd COEJMHEHHH dac-
Tell MOGUIN3YIOTCA MApaMeTpH, KOTOpHE B IpPOTHBHOM
ciyyae GpIIH OW MKCHpPOBAHKEL, UYTO paCIIEpsieT MHOT006-
pasde BO3MOKHHIX BUJOB IIOBEJEHHS.

Temeps ME MoKeM HpHsHATh, He 00fCh HegopasyMme-
HMi, 9To cxeMa, npuBejgenHas Ha gur. 62, 6ewia Gu Gamnce
K /{efiCTBUTENBHOCTH, eCIi GbI COREPIKaNa CBABH MEKAY pea-
TUpYIoMUME dacTamu. Opaako 6ed Hux wuanoxenue §16.6
OBLTO TpoIme.

17.7. Urak yBeXmieHye 9ncia cBs3eil MeKAy peaTupyio-
UMY 9aCTAME B OpTaHA3Me [{2eT [[Ba TOJBKO 9T0 OMCaHHEIX
IpeMMyIIecTBa; HO BMCCTe ¢ TeM, Kax IoKasaHo B § 16.4,
OHO YAIMEHAET — JacTO B OrPOMHOH CTelieHW — BpeMs,
HeoOxomnumoe st apanranud. HecomHenso, ecTh 1 fpyrae
PaKTOpH, KOTOpbie HY/KHO YYUTHBATH B obmem Gaxance,
HO ¥ TO, YTO MBI y)Ke BHNENH, FICHO TIOKA3HBAET, 9T 06uale
cea3ell meocdy wacmamu mo3ea wecem € cob6oll Kak npeumy-
wyecmea, Mak u Hesvl200et. QUEBHAHO, OPraHWSM HOJKEH
PasBHBATHCA TaK, YTOOH ero MO3T IpHINeS B 3TOM OTHOMIe-
HUHA K HEKOTOpPOMY ONTHMYMY.

f1 me xouy cxasarte, 4To 37ech TpeGyeTcAd onTHMYM B
CTPOroM CMHICIe cIoBa. Haxompenue onTuMymMa — olepa-
¥ 3BHATNTETBHO Ootee CI0KHAA, YeM HAXOK/IeHAE IPUeM-
JaeMoit (coriacHo NaHHOMY KpHuTepmio) Beawuann. [Ipenmo-
I0’KAM, HAUPUMEp, 9TO MHOCTpPAHEN Ipumes] Ha pPHHOK,
rjie IpofaeTcd ¢TO PasHHX COPTOB PPYKTOB, CoBEpIIEHHO
HesHaKoMbIX eMy. Utobur HaliTH onmuMmym [JiA cBoero BKY-
ca, oH pomKeH: 1) 1onpoboBaTh Bee ¢TO COPTOR, 2) mpous-
BecTd He Menee 99 cpaBHenuil 1 3) 3aIOMHATH Pe3yIBTATH,
9T00K MOKHO OHLTO B KOHI[e KOBI[OB BepHYTHCA K OITH-
MaJxbHOMY Bapuauty. BmecTe ¢ TeM, uTo0n HaliTH npuemie-
MEL# 151 HeT'o pof, pYyKToB, OH HOJKeH IpocTo IpoboBaTh
HX IO MOPARKY WA B CIXy9ailHOl MOCIKenoBaATeNbHOCTA (He
3a00TACH 0 TOM, 9TOOR B3aIIOMHHATH PE3YIBTATH) W OCTAHO-
BUTbCA Ha IEpPBOM, KOTOpLIH ero ypoBlieTBopdT. Taxkum
o6pazoM, TpeGoBaRUe HAATH OOTUMYM MOIKET OBITH MBJIWMIN-
HUM; B OHOJOrMYECKNX CUCTEMAX JOCTATOYHO TOTO, YTOOH!
OPraHU3M HAXOAWN COCTOAHWA WY BeJXWYUHE, JeKallue B
gadannuxr npedeaar, '
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Wrax, gis Toro 9ro0Bl 0pranusM ¢ W3BECTHHIM YCIEXOM
alaTAPOBAJICA K 3eMHOI ¢ pefie, HeoOXOfMMO,9TOOH cTeleHb
pasBUTHA CBA3EH MEAY pearupyoOIMuMA TacTAMH Je3Kakia
B OIIpefieieHHEIX IIpefenax.

BCNOMNO2AMENDHDBLE PEYAANO PHUBIE MCTAHUIMNBL

17.8.4«B ompepexeHHBIX NpefeliaXx» — ME CJIIAJHA 3TO
sepaykenne pagbme! He momagaem nm mal Takum oGpasom B
3aMKHYTHH Kpyr? OTHOAB HeT, ub0 pedsr UAeT o ABYX
pasINIHHEX BAAX afaNTalid, 0 ABYX ee THUIAX, YPOBHAX
WA HopARKax.

st Toro 9ToGH yBH/eTh, KAKOBEL STH ABa BUAa afanTa-
4 B HX B3aWMOOTHOLIEHHS, BCIOMHHM, UTO MK HAYAJH
(§ 3.14) c mpenmonositeHHNA O TOM, UTO ONpe/ieNl eHHKE CYmeCT-
BEHHEHIe HMEpeMeHHHe JOMKHB YAePKUBAThCA B H3BECTHLIX
nperiexax. Haszosem stn mnepemennwe E,, E,, E, u E,;
HX MOYKHO ACHO BujeTh Ha ¢ur. 33. Yuep/KaBanue Uz B on-
pefeIeHHHX TIpefieJaX — 3To OfMH Bup ajanrtamuu. B ra.
11 Mu go6aBuIN eme OfiHY CYIMIECTBEHAYIO FepeMeHny0 F—
épems, HeobXoAUMOe JIA TOTO, YTOOH YeTHpe IepeMeHHEIe
E mpuobpenu cTaGuIbHOCTh BHYTPH CBOHX IIpefielioB; orpa-
HUYeHue BPeMeHH H3BECTHREMH IIpefieaMi — 3T0 BTopol BUJ,
ajanranuu. Jra nepeMesnas F coBepmeHHO OTJIMYHA OT Nf-
Toll mepemeHnol E ¥ BXOZUT B CHCTeMY COBepINIEHHO WHHIM
cnocoboM. TeM He MeHee F Bce-Takd BXOIMT B TeXoe KaK cy-
HlecTBeHHAA HepemenHas, 0o, madmHas § 11.2, Mu moc-
IZefoBaTelbHo 06CYKIaad caydal, B KOTOPOM OHA WMeeT
M3BECTHHIE IIpeielisl, COOTBeTCTBYOmMe TpeboBaHNAM Hamen
opobxemi. (BosMOKHOCTH CYmecTBOBAHHA pa3IAYHEIX
KAACCOB CYIECTBEHHHIX IIepeMEHHRIX YIOOMHHAJNAch B
§ 3.15)

OueBupno, 9T0 Bce £ — HampuMep, GeTHpe pejie roMeo-
€TaTa — TOMOJIOTHYHH ¥ HKBUBAJEHTHH. Bpemsa e BXo-
JFUT B 1eloe COBepIIeHHO No-wHOMY. UTo6LI yBHAETH, KAk
IMEHHO «II0-HHOMY», IPeANON0KUM, 9TO BechbMa jKeJa-
TeJBHO (A KAaKOi-TO caMolil BaKHOMN cymiecTBeHHOH Iepe-
MeHHOH &), JTOGH ycnexX B QTHOmEHNH MeHee Ba)KHOH
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cyumecTBenHoil HepeMenHoil £ GRUI ZOCTHTHYT MeHee 9eM 3a
100 mpob (r. e. F pomxuo 66T Menbme 100). Bennanua £
BO BpeMs CBA3AHHHX ¢ Heil npo6 Gymer BH3HBATH OFHO 3a
JipyrUM U3MEHEHWUS B COOTBETCTBYIOIMX el CTYIeHJaThX
MeXaHU3MaX; B TO ke caMoe BpeMA F (monoskuM, aTo 6yjxer
_ BQ3pacTrapolliee yTOMJIeHNE) HeyKToHHO HpubimKaerca K

cBoemy mnpefeny. Uro mpouaoiiner, ecam F mpeBHCUT mpe-
pexrsaywo Beamaudy 1007 Ecan & TakoBo, 970 opraHmsm
JMoJKeH IOruGHYyTh, To 9TUM [eJd0 M KOHYATCA; HO eciu &
He pemaeT BOIPOCa KU3HN H CMepTH, T OKaKeTcsd, 94T0 Op-
FaHA3M NPOCTO NPOM3Bed MHOTO IPo6 KAKUM-TO CIOCOOO0M,
KOTODH He cMorl' GHICTpO HPHBECTH K ycllexy (cCHTyarnsd,
obcyxnaBuasca B ria. 11). Uro reneps nexars? CormacHo
MeTOAy YJABTPacTaGMIbHOCTH, NHepexofi BenrwdmHu F 3a
ee Ipefiell JOJKeH BHI3BATh OIpefieleHHEEe H3MEHEHHA,
HO SICHO, 9TO0 370 He OYAYT NpocTo N3MeHEeHHUA B TeX e CTy-
HeHYATHX MEXaHM3MaX, ¢ KOTOpHME «paGorala» mepeMen-
Haa E, unaue feiictene F undeM e oraudanock 6m or 101-i
npo6H Toit ke cepwnm. [{aa Toro 9robm JAeficTBHe uepe-
mentoi F Omio focraTouHo 3QPEKTUBHBIM, IEGPEXOfi €10
mpefieia JOJKEH BHI3BATH HM3MEHEHHA TeX YCIOBHil, KoTo-
pHe oCTABAJNUCH HeuaMenHbIMU Ha upors:xenmu Beex 100
npo6 ¢ nepemennnma E. I1po6u ¢ E He JoIKAK cOCTOATD U3
HOBHX BapHaHTOB, OTHOCAIIHXCA K TOMY ke Kiaaccy dopm
HoBefieHNs: aTH QOPMH JOJDKHE CMEHHTHCA MRelficTBHAMY,
NpUHAMIEKAUIME K Apyromy kiaccy. Hampumep, ecanm
KomKa B AmuKe caeinaer 100 GeaycnemHKX MOMKHTOK HaKU-
MaTh pHYArH WIA TPOraTh Apyrue oGBeKTH, To eii mpumer
nopa HAYATH HpolH, IpHHANIesKAmUEe K HOBOM CTATHCTH-
JeCKoll MOnyNANUT, —— GHTH MOKeT, MepeATH K pasJImIHEIM
dopMam MAYKAHBA.

Taxkum o6pasoM, ycKOpeHHe afaNTanud mepeMeHHol E
myTeM BH60pA HOAXONALIEro 3HaYeHNA CTYHEHIaTHX GYHK-
nuil, HaXOMANAXCA Mo KOHTpodeM F,— aro He To sKe ca-
Moe, 9T0 BHGOD 3HAYeHUil CTYUeHYATHX QYHKIU, KOTOPHHA
mpomsBoAmIcA GH WoX KOHTpolXeM caMoii Nepemennoii E.
IlpegocraButs caawmeMy 3K3aMed CTYJeHTY mepo, Gymary
M TEXYI0 KOMHATY — BHAYHT OKA34Th €My (IlOMOLIb», HO
ficHO, 4TO 3TA HOMOIIH COBEPIIEHHO OTIMYFA OT ¢IOMOLM»,
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KoTOpas cocTosia OH B TOM, 9TOOH paccKasaTh eMy, KaK
HYXHO OTBETHTH Ha olpefelleHHHI Bompoc. F «momoraer»
E ronpxo B mepBOM CMEICIe, HO He BO BTOpPOM.

CaegoBarTenbHo, cnedasnauii B § 17.7 BmBoOJ, 9To AIA
AocTaTodHo OnICTpoil afAITALlME OpPraHm3Ma olpejeldeHHbe
HMapaMeTpH MOJNKHE GHITh BBEJEHH B N3BeCTHHE LpeAeln,
He OCTaBJsAeT HAC B 3aMKHYTOM Kpyre, TAK Kax ABa BHGopa
BeIrYUH COBEepHmIAIOTCS HA pA3HHX YPOBHAX, T. €. OTHO-
cATcA K pasHRM IpYNOaM IapaMeTpoB.

17.9.Mu1 oTHIONE He IpefIioNaraeM, 9To y Bcex BeTpedaro-
mEXcAd B OpUpofie Oprasu3MoB CYILIECTBEHHEE IepeMeHHEe
deTKo JeNATCA HA pasamdunle «ypoBum» — E, F m T. 1.
Ecuan 651 aTo 6810 Tak! B mogo6uuX crydasx Bech Hpouecce
afanranuu (AAyUmid B [efCTBATENbHEOCTA HA HpPOTAMEeHUN
BCell u3HE, KaKk MH Bajgenau B § 10.2) mosxHO paspenaTs
Ha YaCTH, YTO0 I03BOJAET HUCCIENOBATENI0 U3YIATh CACTEMY
9aCTh 3a 9aCThI0, YPOBEHb 33 YpOBHEM, HeM3MepaMo YIpo-
mas ero pabory. Homcrpyxknma romeocrara Gria paccdm-
TAHA OTYACTH HA TO, ITOOK CAeNaTh ACHO PaszANIAMBIMA
ABa ypoBHA: 1) deTHpe HempepLHBHO H3MEHIONMECST Ie-
peMeHHLIe, CBA3AHHKE ¢ MAIRATAMH, M 2) CKauKoo0pasHo
H3MeHADInecA NMepeMeHHEe, OTHOCAINECd K YHHCeIEKTOo-
pam. Horpia cucrema o6sadaem TakmM ecTecTBeHHHM BHYT-
PEHHEM pacWieHeHWeM, HAGIIOAAaTelh MOKeT BOCHONB3O-
BAaThCA B3THM ¥ pPa30HTh oNECAHUE OBOIBHO CAOMKHOIO [T 0-
Io Ha TPH 3TANAa, KAKAKN N3 KOTOPHX 3HAYATENbHO IIPOIe
OLMCAHHA CHCTEMH B I[eJOM: ONNMCAHUE (HEeNpepHBHOIY CH-
CTEMH I ee CBOMCTB, «CKa9K000pasHoli» CHCTEME H ee CBOACTB
I, HaKoHeIl, B3amMofielicTeua Mexay Humu. Ho xorma Besa
CHCTEMA He IOIFAeTcsaA TAKOMY pasieleHnio, OCTACTCA OXHO
qdmb X0 KpallHoCTH closKHOE Helloe, He cBoguMoe K Golee
IPOCTHIM 3JIBMEHTAM U II09TOMY CTONH 7Ke Heyao00BapuMoe
1A y9eHoro, Kax IpuMephl, npuBenennnie B § 16.3.

B aroii KaHMre Hem30eKHO HPUXONUTCA HUMeTh felo ¢
TeM ClIyYaeM, Kolfa CYyI[eCTBeHHHe IepeMeHHHIe YeTKO
AeJATCA HA JBa YpPOBHA: HmepBWYHKie ypoBH:m E,, E,, E,,
E, (8 rn. 7—10) u 3areMm pesko 06oco0ieHHHI ypoBeHD
F, xoTopuii Mu paccMaTpEBaiu, Haunuasf ¢ ria. 41. B sTom
MHL OIIATDH CJef0oBaJii Hamel oCHOBHoil crpaTernn (§2.17)—
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CTpeMUIHCh X0poino MoHATH Gosdee NpocIbie Ciydau, ¢ TeM
9TOGK MCIOJIB30BATh HX B KadecTBe OCHOBHI [ COCTaBle-
HOsZ X0TA OH ofImero mpefcTaBieHHA o ToM, 976 He IOA-
naerca anaausy. Temepr umratenb MokeT BHAeTh, 4YTO
IPOCTOTA MpPeAecTBYIONAX a8 OLIIA B CYIIHOCTH [(AAK-
THIECKUM NpHEeMoM —OHA HUKAK He 0TpaiaeT JAelicTBUTE b-
HYI0 CIO/KHOCTb peallbHHX opraHuamoB. Ha camom peie
CIOKHOCTh NX HA MHOTO NIOPAAKOB Golbme, 9eM CIOM-
HOCTh pPacCMOTpeHHHX maMm cucteM. Hampmmep, pearu-
pyomasa dacte K Ha ¢ur. 25, KOTOpas KaxieTcd CTOJb
IIPOCTOI, MOKeT e TOJAbKO JIOCTUTATh CIOAHOCTH MYJLTHU-
crabuabHoit cncreMnt (cM. ¢ur. 62), Ho y BHcmHEX opra-
HI3MOB MOJKeT TAK)Xe €aMa COCTOATh M3 MHOReCTBa IIOfl-
cucTeM THNA ¢HT. 20 ¢ ©X CoOCTBEHHEIMH (MAJEIMA» CYIeCT-
BeHHBIMY IIepeMellHHME ¥ aJanTallisiMA HA3Iero HopaaKa;
u60 afanTanMA X oTHAJIEeHHEM [elAM B 3HATUTENBHON J9acTH
JOCTHTAaeTCS IYTeM OTHICKAHNS COOTBETCTBYIONINX KOMILIEK-
COB IIPOMEKYTOYHRIX (el ell, Hepe(Ko 06 pasyomux clIoKHYI0
BPEeMEHHYI0 ¥ JOTHYECKYIO 10cae0BaTeIbHoCcTh. TakuM 06-
pasoM, MCHONb3YH MAKCAMAJBHO YIIPOUIEHHEEe cXeMhl (HUT.
25 u 62 nug AcHOTrO YCBOEHUA OCHOB, MK He JOKHK 3a0H-
BaTh, 9TO B PeaJbHOM MOBTe T€ 3Ke Il PHHIAIE JleficTBY 0T Ha
HecpaBHeHHO (o0Jjee BHCOKOM YpoBHE CHOMHOCTH, KOTOPHIH,
BIIOJIHE BO3MO)KHO, HUKOI/[a He Y[ACTCA OXBATUTD 8 0emanax
offHOMY delloBeKY, uGo IpeRel HWHAEKCA YMCTBEHHHX CIIO-
cobuocreii aexxur umre 200.

[TpussaBs 8T0, HpONOMKEM H3yUeHNe TeX CJAyIaeB, B
KOTOPHX BO3MOKHO KaKoe-To j(elcHAe HA YPOBHW H B KO-
TOPHIX MH MOjKeM XoT#A Obl 9acTHIHO pasobpartsed.

17.10. B rua. 7 6nuro nokasano, 4To IpocTas yabTpacTas
GunbHAA CHCTeMa CHOCOOHA pemaTh OCHOBHYIO IpobieMy—.
yAep/KUBATL TepBUYHBIG CYIIeCTBeHHLE MepeMeHHHe B HX
npegenax. Ho B ri. 11 ME BHACHWIN, 9TO B HEKOTOPHIX
caydasx ajanTanus, XoTA oHA B YHCTO JOTMIECKOM CMEICIE
H coBepmiaeTcA, HpoHCXOAMT ¢ Takod Manoil apdexTus-
HOCTBIO, YTO OKa3uBaeTcA OeclonesaHol AIA NpaKTAYeCKHX
neneit. UToOH mafiTH MeXaHH3M, CXORHBIA ¢ JKHBHEM, 0CO-
OeHHO YeJIOBEUECKUM, MO3T'OM, MBI {OJKHE HANTH TAKYIO €To
¢opMy, KoTOpasa ajanTHpyercs HE TOABRO HOMWHAIBHO,
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HO 1 ¢ BRcoxod sddexTuBnoctso. B§ 17.7 mu ycTamosm-
I, 970 UIA 3TOT0 HYKHO, 9TOOK cTelleHb pa3BHTAA BHYTPU-
MO3rOBHIX CBf3efl Jemala B H3BeCTHHIX Ipejelnax.

Tenepb MK Mo}eM YKa3aTh 0 pyTde IIa paMeTpH, KOTO-
pEle Toke MOJNKHEL OHTh COOTBETCTBEHHO HOH00paHH, 4T00k!
amanranua He ORIA 9MCTO HOMUHAJBHONE. () HEKOTOPHIX M3
HUX MH Y3Ke IONYTHO YIIOMAHAJM:

1) B § 8.15 Mu ot™MeTHNH, 9T0 daumerbHOCb RPOOHL He
KoliHaa 6LITH CIMITKOM, 6ONBIIOA MIANM cHIMIIKOM Maltoil. B
OUUCAHHOM TaM cIydae’ee, KOHEYHO, YCTaHABINBAX oilepa-
TOp, Hepey TeM Kak perncTpUpOBATh oBefellfe ToMeocTaTa;
HO ellle HUYero He G0 cKa3aHo 0 TOM, KAKEM 0GpasoM BHI-
Gop ee Mor GH POA3BOJIATECH A6MOMAMUNECKU B OPTAHU3Me.

2) B § 7.7 roBopmioch, 9To CymiecTBeHHLIE TepeMeHHbIe
JIOMKAH AeflcTBOBATH HA 3HAYEHHA CTYIeHYATHX PyHKinii
onpe/leleHHKIM 00pasoM — 3aCTABIATh HX HIMEHATHCH
IpH <ILIOXOM» pe3ydbraTe W IpeKpamaTh M3MeHeHHe IpH
«xopomeM». Ho uudero ve G6RI0 cKa3aHo 0 TOM, KAK TAKAA
3aBHCHMOCTb JIOJUKHA CO3/laBaThCA B OpraHM3Me.

3) B § 10.8 6rno mokasamo, d9ro AJA sddexrTHBHOTO
npucunocobiennsa yIbTpacTabMAbHOM CHCTeMH K HOBTO-
pAoonieiica curyanuun HeoOXOMUM KAKON-TO CIMpPesoyHblil
Meranuam; HO HUIEro He TOBOPHMIOCH O TOM, KAK OPTaHN3M
Mor 6H mpmoOGpecTd ero.

4) B §13.11 Mu Doxasainm, HACKOABKO Ba)KHA BelTHYHHA
TAKOl'0 IApaMeTpa KaK (oA COCTOAHMIT PAaBHOBECHA OT
qAclia BceX COCTOAHHE udacTell cmeteMury. Ho mmdero me
6BI0 ckasaHO O TOM, KaK MOMKHO MOGMTHCH TOro, YTOOKI
9TOT MapaMeTp OCTaBaJcA B TpeOyeMHX IIpefelax.

Hecovuenno, ecTs I Ipyrue napaMeTps, 0 KOTOPHX Ml
ellle He yoMuHAXN. OMH U3 HUX, BHAAIONINACA 110 CBoeMy
3HaYeHOI0, HY}XKHO paccMoTpeTh B oco0oM pasjele.

Pacnpedeaenue o06pammusix ceaseil

17.11, CymecTByer elie OfHO COOTHOIIEHME, HeoGXond-
Moe JUIA TOro, 9To0n afanTranusa He OHJIA TONbKO HOMUHAIb-
HOli; 0HO, cOGCTBeHHO, clenyer u3 ur. 62, rae 8ToT BayKHEN
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MoMeHT ObiM npuHAT 6e3 mokasaTenbersa. Eciu MH HAu-
HEM pAacCMOTpeHHe STOM CXEeMH CO CpefH — oT YacTH ee,
mpHHaqIesKamedl do0ofi M3 momcmeTeM,— M IPOCHENAM
OyTh cBA3eil 4epe3 CYN[eCTBEHHYIO IepeMeHHYI0, HA KOTO-
PYio oHa Biuser, jgallee Yepes COOTBETCTBYIOIMA CTYIeH-
9aTHII MeXaHU3M, peardpyomyo 9acrb 1, HaKoHel, 06 paTHo
K cpefie, TO MH OpHJieM K Toifl jke NofcucTeMe, C KOTO-
poit madamu. Tawum ob6pasom, ¢ur. 62 yxasmBaer ua
TO, YTO eCHM CyIlecTBeHHAsd NepeMeHHad, cKaxem FE,,
HCUHTHIBAeT Bo3Mymalmniee JeiicTBMe KXaKo#-To dYacTH
Cpe/lH, TO pEAKMUM €O CTOpoHH Ki B KOHIE KXOHI[OB
3aTPOHYT TY dacTh Cpefrl, KoTopas CIYKAT NpHYHHOM
«becmoKoifcTaay.

Takoe cooTBercTBMEe HecoMHeHHO cllocoGeTByer sddek-
TEBHOCTH afalTamuu, B 9eM MOKHO yOenuThed, BHOMATCI b~
HO paccMoTpeB, Kakmm ObiIo O IoBejenue CHCTEMH B
OPOTHBHOM CJaydae. (DTo ACHee Bcero BUAHO B Clydae HTe-
paTHBHHX cucTem; cM. ¢ur. 58.) Ilpenmomoxum, 910 3K€ECH
o0paTHEe CBA3M BTOPOro MOopsAfAKa GEIH GH pasopBaHH, a
3aTeM BOCCOCNMHMINCH KaKUM-Tu6o caydaiimuM oOpasom,
TaK 970 CYMeCTBeHHAA IepeMeHHAs MoACHCTeMH A BIMA-
ma OH, cKa)XkeM, HA pearmpyoIlyio YacTh IOJCHCTeMHl B.
Jl06oe BoaMyuenne mofcucreMsr A, K KOTOpOMY 3Ta cH-
cTeMa He afaNTHpPOBAaHA, IPHEBeNo O Telephb K U3MeHEHWUIO
3HAYEHNH CTYIIeHIATHX QYHKIMIA HogcHcTeME B, X011 mpesk-
HAA KoMOMHALMA WX 3HAYEHUM, BO3MOKHO, OHIAa B coBep-
HIEHCTBe IpHcmocobleHa JJA peaxiuii Ha Jdio6ue Bo3My-
menusn B. fleno, d9ro 6es Hajiesxkamero pacupefeleHns
of0paTHHX cBA3eli BTOPOro mopaAjgka adpexTH, BH3KBaeMhle
U3MeHeHNeM CYN[@CTBEHHBIX NeépeMeHHHX, U3MeHANnch ObI
aumb cnydafiHeM ofpasoM, paspymas IpH 3ToM YiKe
JOCTUTHYTH® YacTHhie aganramyun. Taxum o6 pasom, ObuIo GH
HEBO3MOKHEIM To HaKoljeHume sipeKTHBHHX aJaNTanuii B
noficucTeMax U HOYKIOHHOoe NpubimKenue K o0meil agam-
TanUHK, KOTOpOMY M IPHaBaIN [epBoCTelleHHOe 3HaYeHne
B ra. 10. Cucrema n B aToM ciaydae afanTApoOBaJach G TaK,
KaK afalTHpyeTcA IOMEOCTaT, HO A 3Toro TpeboBalroch
6K dpe3MepHO Aoiroe Bpema 71, a He CPABHUTENBHO KO-
porkoe T, (§ 11.5).
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Pacupenenenne o6paTHHX cBsA3ell He MokeT GHTH ycra-
HOBJEHO Pa3 M HABCerNa, TAK KaK IacTh KasKloll 3aMKuyToll
Ieny HAXOAUTCA B cpefie AN OIpefelsaercs ei0 W HO3TOMY
HojBep:KeHa n3MenenuAM. J[JA Toro 9To0K pacupefereHue
cBA3ell 0CTABAJOCH IelecoOGpasHKM, OpraHuaM AoJKeH
OTBEYATH HA HTH HBMEHEHUA (KOMIEHCHPYIOIEMHE» A3MeHe-
HUAMH .

J[lasa unaocTpanuu npuBefeM XOpONIO W3BECTHHIA IpH-
Mep, NOKA3HBAIOMMA, 9T0 B HEKOTOPHX CIy4asaX MeicTBU-
TelbHO HeoOXO[MMO ONpefeluTh, 20 AMCHHO HYKHO BHEC-
td nonpaBky. CrpeMaAmgiica K ycoeXy maXMATHCT TOXBKO
9T0 HpOUrpal HAPTHI0 W PAa3MHEIIAET HAJ TeM, KaKuM
o6pasoM cieryer U3MeRHTH CTpaTeruo Ha 6ynymee. Yacro
OH Co3HAeT, YTO He YBepeH B TOM, 20e floiKkHa GHTH BHeceHa
IoupasKa. BETE MosKeT, HYKHO IIPOAaHAIASHPOBATH MOCIENl-
HHUE HeCKOJNBKO XOJ0B I W3MEeHHTh Taktury® Wau B Oyny-
nmeM maberaTh MOTTeJdbIINMIell Takoro tTmma? Wam, mHako-
HeIl, 0TKa3aThCA OT HepBoro Xofa d2—d4 w HadmHaTh ¢
xofta e2—e4? Moiofoii maxMaTUCT IOJKeH pemaTh BOIPOC
He ToNbKO 00 09epefHHX X0IaX, HO X 0 TOM, Tfie BHOCHTH
HoNpaBKW, BHTeKawllde N3 pesyabraToB. TaxnM o6pasom,
BIOJNHe BO3MOKHO, 4To ¢iabas HIpa HEKOTOPHX MAXMa-
TACTOB O0BACHAETCH TONBKO T6M, 9T0 Iocike IIPOUTPHIIA
HApPTAH OHU M3MeHAT Ke6T, Koria ciemosalio GH H3Me-
HUTb TAKTHKY B SHAMIUJIE.

(B aToM mpuMepe «JacTH», KOTopHe CiefyeT BHIoU3Me-
HOTH, pacupefeleHL Bo BPpEMEHN: I BHOCHMOT0 H3MeHe-
HYA HYKHO HANTH Hafje;Kaniee MecTO B BpeMeHHOH mocie-
XoBaredbHocTH. llpumep HamoMmEaeT HaM, 49T0 CXeMa
HEeIOCPENCTBEHHKX Bo3feiicTril (HanpuMep, ¢ur. 62) oro6-
paskaer @PyHkYUOHAAbHbE, A He CTPYKTYpHEE HIH aHATO-
MU9ecKHe OTHOLIEHMS.) _

17.12. Tlocnennue gBa pasfesa Dokasandu, 9To AIA focTa-
To4HOK 3iPeKTHBHOCTH U OGHCTPOTH afaNTANAH, COBEPINAIO-
weiics HA OCHOBe NpUHIUNA yabTpacTabmiabHOCTH, Tpeby-
10TCSA 110 MeHbineil Mepe NATh BCHOMOraTEIbHE X PeryisaTo p-
HEX MexauuamoB. IlosTomy ciemyolimit BoIpoC TaKOB:
KakuM 06pasoM MoriaH Obl OABATHCA 3TH BCIOMOrATENhRBIC
PeryiATOpHLE MEXapu3MK?
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17.13. OTBeT MOKHO [{aTh ¢ HEKOTOPOI Aoileil yBepeHHo-
CTH, TAK KaK BcCe IPOIeCCH peryJIupoBaHUA NMORINHAIOTCH
3axony Heo6XofuMoro pasnoobpasud. (OH onmcax B ra. 11
«Beeenua B KHOepHETUKY»; 31ech OYAYT HpHUBeNEHH JAMb
HeoOXoMMBIE J(eTANH.)

dToT 3akoH (JACTHHH caydail KoOTOpOro IpeficTaBlsgeT
10-1 Teopema IllemHoma, oTHOCAIMAACA K MOJABICHHIO

' IyMOB) TJIACHT, 9TO e€ClIN peryiATop orpakaaeT Kaxue-
TO CYIleCTBeHHEE IlepeMeHHEIEe OT BAUAHUA WN3BECTHOTO
KoAUvecmaa BHENIHAX Bo3[edCTBUI, TO 9TOT peryldaTop Aoi-
Aen OHTH cHoocobeH ocCymecTBNATh N0 MeHbIIeH Mepe
TaKoe ke KoJmdecTBo BuGopa. (Ecam 6u 9TOT 3aKOH OKa-
DAJICA HAPYHIEHHLIM, MBI MOTJIH GHl BCTPETATHCA ¢ MOABIEHH-
eM HagJIe/KAIIX clefcTBHi Ge3 HAapIeaMAX NPUYHH, KaK
ecnim OB, HANpUMep, YK3aMeHYeMHIl AaBaj UpaBUIBHHE
OTBeTHI, elrie He HoXYTuB Borpocos (§ 7. 8). Yaenne aexoqar
U5 OpeRIodoenIisa, 9To TAKUX Bemeil He OrBaeT, U 10 CUX
Hop ou” He HAamiaud HU ofgHoro Pakra, KoTopwil 3acraBui
651 XX yCOMHUTBCA B 3ToM.) TakmM o6pasoM, cyIiecTBoBaHHe
BCIOMOTATeJbHHX PpEryiasTOPHHX MeXaHm3MOB Tpebyer,
9700H CYIeCTBOBAJN [0CTaTOYHO WHTEHCHBHBEIA IIpoIece
BuGopa. I'me Moram 6m mbl HafiTM Takoit mpomeoc?

Buonor, xonedno, Mo3KeT ¢pasy OTBETHTH Ha 3TOT BO-
npoc; nbo mccleoBaHAA IOCHENRHEr0 CTOMETHA U 0COOEHHO
nocaeauux 30 JeT HeoUpoBep:KUMO R0Ka3anu, 94To ecTecT-
BeHHAl, [AapBHHOBCKUA oTOOp JEXHUT B oCHOBEe BCeX
BAOB BuGopa, ¢ToAb 0OMABHO HpejcTaBIEHHHX B Gmoio-
rugeckoM Mupe. Taxum oOpasoM, B KOHEYHOM cdeTe CyIe-
CTBOBAaHNE® BCIOMOTATENBHHX peryIATOPHKHX MeXaHHW3MOB
ClefyeT mpHOHcaTh AelicTBUI0 ecTecTBeHHoro orGopa. Cie-
RoBaTelbHO, HMHAWBHAYYM (HANpHMep, HAam KOTEHOK)
MojKeT IHGO WONY49UTh HX ¢ FeHOTHIOM, NHEGo BrpaboraTh
Ha OCHOBe NpPHHIMIA yiabrpacrabmiabHocT: B Ipolecce
cBoero pasBHTHA. Jlpyrux HCTOYHHUKOB HET.

17.14. Oauaxo Boopoc of ajanranuy MeXaHA3MoB, CXO0fi-
HEIX ¢ MO3TOM, MHTepecyeT B HAIIA HY HapAAy ¢ GuoloraMu
ropasgo Golee mupokmii kpyr dnrateneii. Ilosromy s che-
nayo KpaTKUii 0630p mpoieccoB orGopa, ¢ TeM 9YTOOK Ym-
TaTenb, HE HMeIHil GmOIQrAYeCKOd WOATOTOBKA, MQL
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BUJIeTh, KAK MMEHHO JOKHH c037aBaThcd BCILOMOraTeNlb-
HHE PeryifTopHHSe MEXaHU3MHK B HEeKWBHX MeXaHHW3Max,
KOHCTPYKTHBHO HOR0OHBIX Mo3ry. »

91oT 0030p mocay:RuT M Kpyroii meau. JLo cux mop Mu
ucxofuiad m3 gaxra aganranmm (ra. 1), pacemarpmBaim
ero Kak CIefcTBHe M CTPeMANHCH BHACHATH eT0 MPAIAHKL.
Iro He 6LLIO ecTeCTBeHHHIM HANlpaBJIEHHEM X0fa paccyskie-
HOfi, KoTopelfi Owill GH HecpaBHEHHO Ipolle H fAcHee, eClId
0Ll MB B3AJMM HCXOJHOE COCTOAHUE H 3aTeM MOCTABHIE Bo-
1poc: 9To Gyxer nponcxonsuTs faneme? [loaToMy A namepen
o0pucoBaTs 1poliecc B ero eCTeCTBeHHOM HANpPABIEHAR H
MOKa3aTh, 9TO [a’Ke B TOM Clydae, KOTAA HCXOlHAS ToUKa
0XapaKTepu30BaHA BecbMa 00001meHno0, Hen36eKHEIM KOHed-
HBIM pe3yuabraToM Oyjer agamramus.



I'nasa 18
YCUJIAEHHAA ATANTAIIUA

Ombop 6 cucmeme,
onpedeaaemoit COCMoAHUECH

18.1. Iponcxoskpenue pasanaunx dopm orGopa mepecra-
et GuITh mpobieMoli, KaK TOIbKO MK yAcHSAeM cefe, 9T0 OT-
Gop — ABJIenme Jalexo He pefiKoe ¥ B Goabmeil WIA MeHb-
mefl CTeNeHN ero OCYI[ecTBIAET Kax0as H30JMpPOBAHHASN
cucTeMa, olpenienfdeMas cocTosfnueM («BBenenzme B KuGep-
HEeTHKYY, § 13/19). B Taxoii cucteMe mBe mHUE moBegeHUA
MOrYT CJIUTECA B OXHY, HO OJHA IUHUA He MOKET PazieduTh-
cA HA JiBe, X HOITOMY YUCAO BOIMONCHBLE COCTNOAHULL cucmembl
MOJNCEM MOABEO YMEHBULAMbBCA.

Taxoli or6op Xopomo H3BeCTeH, HO B IIPOCTHX CHCTe-
Max oH IpOABJIAETCA ToAbKO B TpuBHalxbHOH ¢opme. Ha-
HpHUMep, 9achl ¢ HPYKAHHHM 3aBofoM m30WpaTensHo ABH-
JRYTCA K He3aBeeHHOMY COCTOSHMIO: 0CTaBbTe UX B Jo0oM
IpPOMe;KYTOYHOM COCTOSTHHM ¢ YaCTHYHOo 3aBefeHHoM mpy-
HEHOU, I OHM «HANUIYT Ropory» K He3aBeLeHHOMY COCTOR-
HUOI0, B KOTOpoM 4 ocTanyTcs. YacTo nosTopsieMoe yTBep:k-
fieHHe, 9TO MAIMHEL ¢CTPEMATCA» K COCTOAHWIO paBHOBE-
CHsl, OTHOCHTCA X TOMY ’Ke CBOHCTBY.

B npocTHX cHCTeMax 3To CBOHCTBO KajkeTcA TPHBHAIb-
HBIM, HO, II0 Mepe TOT0 KaK CHCTeMa YCIOKHAeTCHA, 0HO CTa-
HOBUTCA Gollee cofiep/KaTelNbHHIM H MHTepecHHM. [oMeoc-
TaT, HATIPAMEp, MOKHO PACCMATPUBATH HMPOCTO KAK CHCTe-
My ¢ MACHHTAMH U YHHCEIEKTOPAMH, KOTOpas ABMEKeTC K
9acTAYHOMY paBHOBECHIO, B KoTopoM m ocraercd. Ho aTo
paBHOBeCHe TOJbKO YacTH4HOE, M I03TOMY oHo Oorage co-
Aep;kaHBeM, YeM paBHOBecHeé 9acoB, Y KOTOPHX KOHYMICH
3aBOJ. YHUCEIEKTOPH HEMOABI)KHE, HO MArHUTEL BCe emle
Moryr JABHUraTthCs, M IpdA YacTHYHOM paBHoBecHE obHa-
py:RUBaeTCA RWHAMHYECKHA roMeocras, XKOTOPHHA BOSHUK
B peayinbraTe ombopa B mpollecce JBU;KeHAA YHACETEKTOpa
K paBHoBecumio. TakuM ofpasoM, B romeocraTe HaumHaeT
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NPOABIATLCSA B HeKOTOpOil cTenend To 60raTcTBo CBOMCTB,
KOTOpOe BO3HMKAeT B [0CTATOYHO CIOMKHEON (HIM comepska-
meil focTaTodHoe YMCA0 YacTeil) cacTeMe; B TaKod cHcTEMe
o6Hapy;xuBaeTCA BHCOKAsA MHTEHCHMBHOCTh OTGOpA IIpH IBH-
’KEeHNN K paBHOBeCHIO, M IpH 3ToM oToGpaHHas Trpylla
coCTOAHNM, OYAYYH JWIIb MaJoil dacTblo oOIiero ux dmc-
Na, Bce emle HACTOIBKO oOMMPHA, ITo laeT NPOCTop JJIA pas-
HooOpasuo#i AMHamMudeckodd axrmBHoctu. HTak, ombop
CAONHCHBLL PABHOBECHLLYL COCTNOAHUL, 8 KOMOpoM nabalodamenrt
Modcem ycmompemyb Asienue adanmayul, He caedyem cdu-
mamb cobvimuem UCKEAWYUMEAbHOIM U He06bIKHOBEHHIM:
Takofi oTGOp ABAsieTcA uUpaBuioM. (OCHOBHAA INpPHYMHA,
Mo KoTopoil MH He 3aMedaJd 3Toro GaxKTa B HpOMIOM, COC-
TOUT B TOM, 9TO HAIN 3eMHOIl MIp B 0CHOBHOM OMMOJaeH 1o
cBouM dopmam: dTH $opMH AnGo KpaiiHe mpocTH (mOx06HO
9acaM ¢ KOHYWBIIEMCS 3aBOJOM), TAK 4TO MH Ipe3pUTeb-
HO HTHOPUDYEM MX, 1160 KpaiiHe CHOMHK, TAK YTO MK CIH-
TaeM HX 9eM-TO COBCeM 0cOOKIM W roBOpHM, 9To oHn obaana-
0T GKH3HBIOY.

18.2, Tenepb MI Mo3KeM BHAXETH, 1To 3TH ABa poxa dopm
IpOCTO HAXOAATCA HA KpalHEX TodKax eRMHOH MIKAJH.
TFomeocTar moxosxua wadalo COSJAHMIO IIPOMEKYTOYHHIX
dopM, T coBpeMeHHLIe 3JIEKTPOHHEE HpuOOpH, 0cO0eHHO
nupoBre BHYUCHATENbHEE MAIMMHE, HECOMHEHHO OYRYT
HOCTeNeHHO 3aWONHATH PA3pHB, MOKa HAKOHEN BHYTPEH-
Hee eMUHCTBO BCEro psAjfa He CTaHeT OYeBHIHHIM.

JlaapHelimme upuMephl IpoMexyToYHEIX ¢opM NpH-
AIyMaTh HeTPYAHO. BoT ofHH IpuMep, HOKA3KIBAWIIMI, Ka-
KIM o6pasoM B 4060l cucTeMe, oIpefielisieMoil COCTOAHNAEM,
HEKOTopHe CBoiicTBa GYAYT HpoABIATh O6IBmIyIo TeHAEH-
M0 K COXpPAHEHUW0 (MIN «BEKUBAHMAION), HEKeIN Jpyrue.
IlpennonomxuM, dro BmUMCAMTenbHad Mammua nmeer 100
Adeex HaMATH, o6osgadennux 00,...,99, kasxas n3 KOTOpPHX
BHAYalle CONepIKUT ONHY AECATHIHYI0 upy (T. e. ONHY U3
nudp 0,1,2,...,9), Bubpannyio caydaiino, HesaBICHMO K ¢
paBHOI BepOATHOCTHIO A1A Beex nudp. Mammua nmeer Tak-
e TeHepaTop CIYYAWHBIX YHces (0CHOBAHHLIA, dydure Bee-
ro, Ha TeIIOBOM ABMKeHUM MoieKyxa). Ilycrs oma MHoro
pas BHNONEAET CIeYIIIYK Ollepanuio:
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«HysrHo B3ATH jBa CIyYaiHEIX 9MCJIA, W3 ABYX
madp Kaxkjioe; AomycTnM, 3To Oyayrt 82 m 07. B aToM
cllydae HY/KHO IePeMHOKUTH YKCla, HAaXOHAIIAECH
B adeitkax 82 m 07, u samemuTh mudpy B mepBoii
Adeiike (82) mocienueit mudpoil MpoUsBeeHAy.

Kax uaBecTHo, MpousBefieHne ABYX 9eTHEIX THCea OyeT
9eTHEIM, a IIpou3BefeHNne [BYX HeIeTHHX 4uCe]l — HedeT-
HHIM; HO YMHOMKEHUWE YeTHOT0 YHCjJa HA HeYeTHOe HACT -
9eTHOE UNCJI0, TAK 9TO B IepBOI sYeifKe BO3MOMKHA CMEHA
HeYeTHOrOo YIcJa Ha YeTHOe, HO He Ha060poT. B pesynsrare
fIYeliKd [AaMATH, B KOTOpPHX YeTHHX M HEYOTHHIX YACe]
BHavYaje GLlI0 mpuUMepHo MopoBHY, GYAYT cofep;kaTh Bce
Gonbme A Gonbmie YETHHIX YHCeN, HedeTHHe ke OyqyT mo-
CTeIleHHO HcYe3aTh. Buoxor Mor OH ckasaTh, 9T0 B «Gopb6e»
8a AYelKE MAMATU U 32 (BRUKUBAHWE» B HUX YeTHHE YUCIA
00NaapT NpenMyllecTBOM B HeU36esKHO «HcTpefsaTy cBoux
KOHKYPEHTOB — He4YeTHLIe YHCIA.

Jla:xe cpemm HeTHHX 4YHCeN BCTDPEYAIOTCA DPA3HEE CTe-
NeHN «npHclocoblerHocTHy. Hynn umeroT ropaspgo Goab-
_Ime IMAHCOB (BHKWUTBY, UYeM OCTAJbHEE deTHbHE 9HCIa, N
HabofaTeNb YBUANT, YTO CO BpeMeHeM HYJIW 3aXBATHBAKOT
BCe Gobme Aveek. B KoHme KOHI[OB 0HU MOJHOCTHIO HCTPE-
GAT CBOHX. KOHKYPEHTOB.

18.3. IIponecc, pacemoTpeHHEI B 9TOM IpHMepe, JEIKO
nojflaeTcd HCCHef0BaHA, HO OH, K CcoOMaNeHHi0, HOYTH
rpuszaien. Herpynuo 6umo 65 mooGpaTh olee cluoxuue
OpuMepH, HO OHM HEYero He cKa3aJum Obl HAM 0 AeHCTBYIO-
INX OpUHINOAX (XOTA GhLIM OH Upe3BHYAIIHO IOJE3HEIMA
n ybexuTensuumn). Bee mpuMephl mokasanu 6bi, YT0, KOTHA
HaJ TpYyIio# coCTOAHMIA IOBTOPHO COBepmaeTCA oHO3HAY-
HafA omepanus (3Ta omepamusa o0pasyer «3aKOHE cHCTe-
MBHI), CHCTeéMa CTPEMHATCA K TAKUM COCTOAHMAM, HA KOTOPHIE
JAHHAA oliepalliA He BINAeT WIN BIUsAET B CPABHUTEIBHO
MalNoll cremenu. VmnMuM cioBaMH, B pe3yibTaTe 6CAKOLL
00HO03HAUNOl onepayul npoucrodum ombop gopm, obaada-
0WUE 0c060li cnocoGHOCMbI) NPOMUEOCMOAMb €€ U3MEHAI0-
wenmy Oeiicmeuto. B mpocthix cuctemax 3ToT (AKT IOYTH
GaHaneH, B CHOMHHX €T0 HUKAK HeJb3f HA3BaTh Oananb-
HHIM. A Korjga oH IIpOABJAETCH B IpaHANOSHHX MACIITA-
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0ax, B cHCcTeMax ¢ MAJIMOHAMM MePEMEHHHIX M HA MPOTA-
JKEHIH MUJLINOHOB JeT, TOrfa BechbMa BEPOATHO, YTO 0T06-
pPaHHEE COCTOSHUA OYHyT IIONCTHHE 3aMedYaTeNbHHMH I
OyayT o6ycroBIABATE BHCOKOPA3BATYIO K0OpAUHAYUIO wac-
meii, CTPEeMANLYI0CA CHeIaTh 3TH COCTOAHUA YCTONYABLEIMU
K JNeHCTBMI0O NAHHOH ollepamuu.

Taxum 06pasom, pasBuTHe KU3HM Ha 3emie He caedyem
cuutath deM-To yruBuTenNbHniM. Hamporns, oHo G6rno
Hen36eskH0. OHO OLII0 HensbeKHO B TOM CMECIE, YTO €CIH
TaKaAg o0mupHAA cUCTeMAa, KaK IIOBEDXHOCTh 3eMJH, B
OCHOBE cBOell IIonucTabunbHas, B AUHAMHUYECKOM OTHOMIe-
HIM Kak OH «IomorpeBasjach HA Me[JIeHHOM OFHe» B Tede-
HHie 5 MJIpA. IeT, To pasBe TONBKO UyA0 MoINo O mpefmo-
XPaHUTh €€ OT TeX COCTOAHU, B KOTOPHX IepeMeHHHO
TPYNONDYIOTCH B KOMILIEKCH, crOCOOHHE K WMHTeHCUBHOMN
«camosamgurey. Koauvecmeo orbopa, mpoM3BOAMMOro arol
CHCTeMOil (MH 3HaeM JHMb OAMH IIpHEMep TAKOK CHCTEMEI),
Ha CTONBKO IOPANKOB BeNWYUHH 0oNbiIe BCEro TOro, 4To
MBIl ICOLITHBACM KaK MHAXBANYYMH, 9TO 1AM, 0CTECTBOHHO,
He TaK JIeTKO 3aMeTUTh MIEHTUYHOCTH BTOTO Mpoliecca ¢
IPOI[eCCOM, KOTOphIl KaKeTCsA HAaM TPUBHAJBHHIM B CHCTe~
Max, gabmofaeMuX HaMA MoBcenneBro. W TeM He MeHee 8ToO
TaK; G4Ibmas WPOTAKEHHOCTh B IIPOCTPAHCTBE II03BOJIAET -
HCIKITHBATEG Heo6o3puMoe Tucao GopM, a 66abmasn Mporda-
/KEHHOCTh BO BpeMeHH II03BoJIsAeT 3TUM (opmam mocTHT-
HYTh HecpaBHeHHO 0olee BEICOKON CTeIleHM KOOpAMHAI{UU.

TaxknMm MyTeM MH MoKeM IPOCHERUTH BIOJAHE ecTeCTBEH-
Hoe NpOMCXOK[eHNe TeHOTHIIOB, PACHPOCTPAHEHHLX HEIHE
Ha 3eMiie; HaC He yAHBIAET, YTo HAa 3eMile pasBUIUCh Gop-
MEI, KOTOpHE B coleTaHun ¢ gopMaMH OKpYysKaiomied ux
CpefH o0HApYKUBAIOT B BHCHEIl CTEIeHU IMOPA3UTENbHYIO
YCTOMYMBOCTh K W3MEHAIONUIM BO3{eACTBUAM BHENIHETO
MIpa. JTO He TAa MAJOUHTepecHas CTaTHYcCKas yCTOHYN-
BOCTb, KOTOpas CBOMCTBEHHA KYCKY paHHTa WM FacaMm ¢
KOHYHBITUMCS 32BOJOM, & Topasxo Oollee cOflepKaTEIbHAR
AMHAMAYeCKasa yCTONYMBOCTH, CBA3AHHAA ¢ TeM, 9TO T'e€HO-
TUIN 00pa3yIoT BOKPYT cels clomHbe ANHAMAYeCKHAe CHC~
TeME[ («TeJay OPraHM3MOB C TAKHMHU [ 00aBJeHUAMH, KaK
THe3Jla 1 BCeBQ3MOKHEIe OPYIHUA), TAK 4TO Ilel0e OCYIIeCTB~
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NAeT TOMeoCTas M JOCTHIaeT CaMOCOXPAHEeHUs € IOMOIIBI0
AKTUBHHX BaMUTHHX CPEACTB.

18.4. Jlna nac ocobniil HHTEpeC IpeKCTABIACT CYLLECTBO-
BaHNE NDAMBIL U HENPAMYE AKTUBHHIX 3aIMUTHHX CPeACTB.
IIpamve paccmaTpusBanuch Tonbko B § 1.3. K Hum orHO-
CATCA BCe peryjiATOpHEE MeXaHW3MH, oumpefelseMse ¢ de-
maaar reHoTHNOM. OHU aJANTHBHE OTOMY, 9T0 ycioBuUA,
TpeboBaBmMe MX MOABNEHHUA, GHIIHM IOCTOAHHK HA WPOTHA-
’KeHNH MHOTHX IOKOJeHUM.

Panune $hopMH reHoTHIIOB afanTHPOBANUCH TOABKO Ta-
KHM cnocoboM. OnHako Gonee mosguue GopMHE BHpaboTaan
CHenUaNA3anuio, CIocobHYI0 3alUTATh X OT TOrO KiIacca
BO3MYILeHNi{, MpOTHB KOTOPOr'o paHHUE OHAN OE33aIUTHE.
9TOT KNIACC COCTOMT M3 TAKMX BO3MYIEHUHA, KoTOphle, HE
OyAy4Ys DOCTOAHHHIME B TeIeHHWE MHOTUX IOKONEHHA (Tak
4TO TeHOTHNUYeCKas afalTanusg K HUM HEBO3MOMKHA: H3Me-
HeHUs CIUMmMKOM OHICTDHI), TeM He MEHE® MOCTOSHHLL B TeUe-
HUe KIU3HU OfHOro moKonenms. Horga BosmymeHus aToro
THIA 9aCTH, OPraHN3MY BHTONHO OhBaeT BEIpaboTaTh Mexa-
HHA3M afalTallud, KOTOPHii B 00MUX YepTaX KOHTPONMpYeT-
cA TeHOTHIOM (TaK KaK ORHE M Te ke oOmEe 0COOEHHOCTU
TpebyIoTCA HA MpOTKEHNM MHOTHX IIOKOJNEHUIt), a B jeTa-
JAAX OIPENeNAeTCA TaCTHHIMH 00CTOATENLCTBAMHE, C KOTO-
PHME BeTpedaeTcs To WAM HHoe ITOKoJeHHe.

TaxoB MexaHU3M HaydeHAA. F,ro 0CoOOEHHOCTH COCTOHT
B TOM, 4T0 FeHOTHAIN IlepefiaeT 9acTh CBOEIO KOHTDOJA HAJ
OpTAaHU3MOM BHeIIHeil cpefie. Hanpumep, oH He onpefensaer
B JeTalnsxX, KaK KOTEHKY cilefyeT JOBUTh MHIIb, HO HaeT
eMy MeXaH#3M HaydeHUs U CKIOHHOCTH K Wrpe, TaK 4TO
cama Mblid YIUT KOTEHKA BCEM TOHKOCTAM JOBJH MEIINEM.

9To U eCcTh peryndanus, UIUd afanTanud, ocyllecTBisge-
Masg HempsAMHM MeTofoM. I'eHoTn, Tax ckasaTh, He JUKTY-
€T, a HpocTo cHa(Kaer KoTeHKa CIOCOGHOCTBIO CO3/laBaTh
cBou cobGcrsenHule ¢opMEl afanTangd, pyKOBOACTBYSCH B
ReTaNAX oCOOGEeHHOCTAME Cpefhl.

18.5. Tenephb MH Mo&eM 0TBETHTH Ha BONPOC, MOCTaBJIEH-
Huit B § 17.12, u npefcraBuTh cebe, KAK HYKHO MPUMEHATDH
3aKO0H Heo6XORMMOro pasnoobpasus OpY pemeHNE BoIpoca
0 MeXaHW3MaX OCYILIECTBJIeHNA BCHOMOTATEABHHX perynuf-
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TOPHHIX ITPOTECCOB, T. €. YCTAHOBJEHHA HA/JIeKallAX 3HA-
qeHNil HeoOXOMMMHEX HapaMeTpOB.

Hexoropnie U3 HUX MOTYT OWITH YCTAHOBJIEHH IO HpA-
MEIM KOHTpOJEM TeHOTHIA, TAK 9TO OPraHU3M ¢ POKAEHAs
ofnagaeT HpaBUNHHHIMYA 3HAYEHUAAMH psAja IapaMeTpoB.
910 BO3MOKHO JHUIOB B TOM ClIy4ae, eCIU YCIOBHA Cpebl
GHIIM NOCTOAHHHIME B TEYEHHME JOCTATOYHO [ ONrOro Bpe-
MEHH, a IpOIECCH eCTeCTBEHHOro 0TGopa — A0CTATOYHO
HHTEHCUBHHIMHE U PO OIKUTENBHEIME 151 TOT0, YTOOH BeCh
OCYIIeCTBAEHHKA 0T00p B I{eJoM YROBIETBOpAN Tpebo-
BaHUAM YIOOMAHYTOrO 3aKOHA.

HexoTopsie BCIOMOraTedbHBE pPEryJAATOpHEE IIpOIlec-
CH, BO3MOXXHO, OCYIIECTBAAIOTCA B OPragu3Me He MOJ Hps-
MEIM BHMAHAEeM TeHOTHINA, a ¢ IOMOUBI0 OfHOr0 IPOMerKy-
TOYHOro 3BeHa. B aroM cnydae remorum xaxk OH ycTaHaB-
nUBaeT BeMMYHMHEl, BEAYIINE K MOABIGHMIO MeXaHH3Ma (IO
CYIIECTBY PeryIATOPHOrO), KOTOPHIA 3aTeM CAMOCMOAMENb-
HO HAaYMHAeT IPHBOXATH COOTBETCTBYIOIME HapaMeTpH K
HAIe)KamuM 3HAYeHUAM.

Jlpyrae BcIoMoraTelbHbIe pPETryNATOpPHEIE IIPONECCHI
FeHOTHIN MOT GHl OCYILIeCTBIATH B [Ba 3Tala; HO HAM HET
HeoOXOAUMOCTH HPOCHEKUBATh JlallbHeimue BO3MOMKHEIE
VCIOKHEHAsA, TAaK KaK peajbHble CHCTEMH PefKO OHBAIOT
TaK 9eTKO pasfeNeHH Ha pAN yposHeid (§ 17.9). 3nech Mu
ROJIKHK JUIIb OTMETHTB, YTO afalTamUsa MoKeT OHITb Hoc-
TUTHYTA B pe3yilbraTe AW00 mpAMoro, AuGo HempAMOro
meificTBUA TEHOTHUIA.

Yeuaennana adanmavyus

18.6..B Tex cnyuasx, Korfia YclIOBHsA CPEH, K KOTOPHIM
afaNTApYyeTCA OPraHA3M, HOCTOAHHK HA [POTMKEHUH
CNUIMKOM KOPOTKOIO BpeMeHH i Toro, 9ToOLl Moria
OpOUBOUTH ajaNnTanus TeHOTHNA, HaydeHHe NpefCTaBiAeT
c0060il eIMHCTBEHHLIA METON AOCTU;KEHHUA afanTaIuu. ¥ e
[0 Of{HOI PTOM MpWIWHe CclIe0Bao OK OKENATH, 4T0 Goiee
BEICOKOPABBUTHE OPTaHU3MH OyAYT CIOCOOHH K HayYEHHIO.
9ToT MeToH, OAHAKO, obJafaeT emie OXHUM cBOeoOpasHHM
D PEeAMYIIECTBOM, HA KOTOpPOE CTOUT oOpATHTh BHHMA-
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Hite, 0co0eHHO TOTAA, KOL/a Mhl PACCMOTPHM OTpAHNYEHUS,
BEITEKAlON[Me U3 3aKOoHA HeoOXoguMoro pasHoobGpasus, n
HOCTaBAM BOIpPOC, KakKok 00zeM peryldpOBAHAS MOKeT
OHITH [JOCTATHYT TeHOTHIIOM B 00oUX caydasx (T.e. Ipd
OpAMOM U HenpsAMoM AeiicTBUH).

Hpsamoe 1§ HempsAMoe peryIEpoBanie IPOHCXOMUT cje-
Rymomum o6pasom. Ilpegnonoxum, 910 HYKHO yHep/KABATD
CYieCTBeHHYIO NepeMeHHYI0 X B Hpenexrax Mexny z' o 2.
Beé, meiicreyiowiee menocpencTieHHo Ha X U yoepruBaio-
mee X B 9THX IIpefesiaX, OCYIIECTBJIsieT IIPAMOE Dery-
JuposaHuwe. OJHAKO MOMKET CIYYMTHCA, YTO CYMECTBYET
MexauuaM M, piusomuit Ha X M cmocolGHHl yaep:KEBaTh
X B mpegmenax or z' X0z’ NpH yCAOBAH, YTO HEKOTOPHIA
napameTp P (mapamerp puas M) yhepxuBaeTca B Ipeferax
oT p’ Ao p”. Eciau Teneph KaKoh-Tubo areHT H30APATENBHO
AeiictByer Ha P raxaM oGpasoM, Uto yaep:xaBaer P B atHX
npefeiax, To KOHETHHH pe3yanTaT, Tocie BoageicTBua M,
6yaer coCTosiTh B ToM, 9To X Oyjer HaxOfuThcH B Ipefe-
lax Mexny ' m 2.

B ofmem ciaydae of6beME perymsanuu, HeoOXoIUMEe
ang ynepskanusa P B mpefenax or p’ jo p” u X — or 2’
Ao z”, He3aBHUCHUMEL. 3aKoH Heobxomumoro passooOpasng
He cBA3HBaeT WX MexkAYy coboit. Momer, Hanpumep, ciy-
QUTHCH, 9TO MAAbE 00BEM PeryiIAnuU B oTHomenwH P npu-
BefleT K OCYIIECTBIEHWI0 3HAYUTENbHO OoNbmero o0bpema
peryasanua B oTHomenauw X.

ITpa npamom perynupoBaHuM 00meM pPeTyIALUH, KOTO-
pHIM Xxapaxrepusyercd BennunHa X, a0CONIOTHO OTPaHAYEH
TeM 00BEMOM pEeryiAnuu, KOTOpHIA MOKeT OHITH eif qocTaB-
JeH (CoriacHo BaKoHY HeoOXomuMoro pasnooGpasui);
HO IPH HEeOpAMOM peryiupoBauum X Mmoxcem Tapakmepu-
806ambca 66abUWUM 06BeMOM DeYAAYUL, HeM 00bem, NoAYHAL-
wmutii geaununoti P, Taxum o6paszoM, HenpsAMOe peryJaupoBa-
HUE cO3/1aeT BO3MOKHOCTh YCUJNEHHA PeryJIANUE B cMHCHe
yBeNMIeHHA ee 00beMa, B DTOM ero 3HaleHme.

18.7. jHuBre oprap#3MEl BCTPETHIMCH C 3TOH BO3MOIK-
HOCTBI0O MIJLTEApDAKL JeT TOMY Hasaj, n6o reHOTMI — 3TO
KaHaJl CBA3H OT poAuTeNdeill K MoToMmcTBY: «O63aBenurech
napoif rma3,— kak G roBopHTCA B MepefaBaeMoM 0 HEMY
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CO00mMEeHud, — OHA, BEPOATHO, HNDPUTOAATCA; M He IUIOXO .
6 BaM MMeTh B KpOBU TeMOINIOOMH — OKHCH YTIiepoAa
Majo, a KHCJIOpOR BeTpedaercda B w3obmiumm». Hax xaman
CBA3H TEHOTHI MMeeT ONpeleleHHYI0 KOHEYHYIO IIp OIyCK-
HYI0 CI0oc00HOCTB, paBHYW, cKaem, Q. Eclu 3Ta IponycK-
Hasg CHOCOOHOCTH MCHONB3YeTCs HeNMOCPEACTBEHHO, TO,
o 3aKOoHY HeobXouMoro pasHooGpasus, 06'seM peryiamun,
KOTOPHIM MOT OHl II0JIB30BaTBCH OpPTAHUSM [JIS BAMATH OT
$aKTOpoB cpensl, He MoKeT NpeBHaTh Q. O praHusMil, He
CMoCco0HKE K HAYYEHUIO, MOMKHE AOBOJIBCTBOBATHCA dTHM
npefenom. Ecau, oguako, peryiamusa OCYHIeCTBJIAETCH
HENpAMEIM IIyTeM, TO IpH HaJAJIeKaMeM HCII0Ib30BAHUY Be-
JMIMHK () OpraHM3M MO)KeT JOCTUTHYTH 0o0beMa peryid-
Odu, 3HaYUTeNhHOo HpeBmmapiiero Q. Taxum o6pasom,
AJNA HAayYalOUIAXCA OPraHM3MOB 3Ta BeJHYAHA YrKE He
CHYKHUT TpeAeIoM.

03MOKHOCTh TaKOI'0 YCUJEHWA XOpOUIo HU3BECTHA B
HeKOTOpHIX APYTHX clydaax. Ecianm pefeHoK XoUeT y3HATb
3Ha4YeHUe pARa aHMIHACKEAX CJI0B, a 6ro OTel[ Pacliolaraer
JUIA DOMOUIM eMy JNUNIb JecATHI0 MEHYTAME, TO OTEI] MOYKeT
AeiicTBOBAaTh ABYMA cmocobamu. QOH MOMKeT B OTH JECATH
MHEHYT 00BACHATE pebeHKy 3HaueHHUe CTONBRUAX CIOB, CKO-
JBKO MOMKHO yemeTh 3a 8To Bpems. OYeBMZHO, 9TO YHCJIO
citos 6yjer mmers npepen. TaxoB mpamoit meron. Henps-
MOii MeTOf COCTOAN OH B TOM, YTO OTeI| B 3TH [eCATH MUHYT
TmoKasad Ok peGeHKy, Kak MONB30BATBCH CloBapeM. 3a 3To
BpeMsA PeOCHOK B M3BECTHOM CMbicie HEe IPOJBUHETCH HA HA
mar BIIepej{: ero cJoBapHHI 3amac He IONONHHUTCH HH
ofgHUM ciosoM. Tem He MeHee BTopoH MerTopx ofbsaagaeT
OUeHb BaKHEIM ITpeMMYI[ecTBoM, n6o B Oynyimem ducio
CJOB, KOTOpHEE pe0eHOK CMO)KeT MOHATH, yiKe He orpaHuve-
HO TeM, 9TO0 MOKHO YJNOKHThb B JecATh MEHYT. IlpmumHa
COCTOHT B TOM, 9T0 €ciad HHGOpMAm¥Usa o 3HAYCHAH CIOB
NOMKHA IepeNaBaThCA HEIOCPeACTBEHHO depe3 OTIa, OHA
orpanmdeHa 10-MHHYTHHIM DDPOMEKYTKOM, BpPEMEHH, TOT-
Ra KaK OpN HempAMoM MeTofe HupopMamua Iepegaercs
J9acTUYHO 4eped OTHa, 4 JaCTHYHO IO JApYroMy KaHaly
(cmoBapio), KOTOPHEIA CTad AOCTYHHHM jif pefeHKa B pe-
3yNsTaTe AeHCTBUA 0THA, 3aHABINWUX JIECATH MUHYT.
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TaknM 3e 06pa3soM reHoTHN, ONpeReIAOMMA pasBATHE
JKHBOTHOTO, CU0COOHOr0 K HAYUEHHI0, MCHONE3YeT YacTh
CBOMX pecypcoB Ha GopMuIpoBaHME I'OIOBHOrO MO3Ta, afal-
TaUA KOTOPOTO OIpefelfeTcA He TONBKO AeTANIAMHM Te-
HOTUNA, HO ¥ JeTaJAMH oKpykalomeit cpefnl. Cpena meii-
cTByeT Hanofobue croBaps. Ecinm oca-oXOTHUmA upu Ha-
HafeHUH Ha CBOIO MO0KYY PYKOBOACTBYETCH B [[eTaJIAX HAc~
Je[[CTBEeHHKIM HHCTHHKTOM, TO KOTEHKA YIaT JOBUTH MEIIEeA
cam# Mema. Taxum o6pasoM, Y KHBOTHoOro, ciioco0HOTO
K HaydeHWro, HHpopMallusa, moJydaeMad C TEHOTUIIOM, B
Bonbmoit Mepe donoansemcs uHGOpMamUell, MocTyNAlIel
W3 BHeImHeidl cpefsl; M03ToMy o0llee «KONUTecTBO ajamTa-
OANY Mocie HAayYeHHA MoyKeT OHITh 0odbIme KoJXHdecTBa,
mepegaBaeMor0 HEIOCPEACTBEHHO Yepes I'eHOoTHI.

Pesone

T'nasHoe 3aKAI09aETCA B TOM, YTO 6 TUHAMUYECKHE CHC-
TeMBI, ONpefelsAeMile COCTOAHNEM, CENeKTHBHH: B KaKoM
OBl COCTOAHMM OHM HU HaXOMHANNCH BHA4ale, OHUM UXYT K
cocTosiHUAM paBHoBecus. COCTOAHUS paBHOBeCHs BCerfa
XapaKTepH3YIOTCA B NX OTHONIEHMN K 3aKOHAM M3MeHeHMil
CHUCTEMEL LCKAIOUUMEAbHOI CMOTKOCMbIO.

(OcobGenno cToiiku Te fopMu, CyllecTBOBaHME KOTOPHIX
OpABOAMT, 0e3pasimiHo KaxkuM IyTeM, K IOABJICHUI0 HO-
BHIX KOOWil Tex ke caMiX GopM, — TaK Ha3HBaeMHE «pe-
TIpOAYLEDYIOm¥ecsd HOpPMEIL.)

Ecau cucreMa [ONycKaeT BOSHUKHOBEHNE paBHOBeCHSA
B OTHAEJBHHIX €€ YacTaAX, To MocleqHne NpunaManT opmy
AVHAMIYECKAX IIOFCHCTEM, MCKIYUTEIBHO YCTOHINBHX K
paspYIIUTENbHEM BO3[eHCTBHAM MECTHHIX COORITHIA.

Waygas BHYTpeHHIOH OpraHusanmuio TaKoi cTaGmiab-
HON AMHAMHYeCKON ITOACHCTEMbI, MK YBH[IKM, 9T0 [elicTBue
ee dacTeill koOpAUHLpYemcs B MPONecce UX 3AIATH OT BO3-
MYIILeHNni.

Korpa Tun Bosmylenuit msMeHseTCH OT OJHOr0O HOKOJe-
HEA OpragusMoB K ApYroMy, HO IOCTOSHeH B Hpefenax
Ka)KIOTo MOKOJNeHUs, emie 6ojiee CTOMKAMHE OKAa3HBAIOTCH
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dopMu, poMpalolecs C TAKAM MeXaHHAIMOM, KOTODEIM
mof BIUsAHNEM CPefsl MOMET OKA3HBaTh peryanpyoiiee
HeiicTBde, HANPABJGHH(OE IIPOTUB [lAHHOH CPEIH; O TaKHX
dopMax opraHM3MOB TOBOPAT, 9TO OHHM CHOCOOHH K ¢HAy-
9eHUIOY.

B mameit KHNTe ME paccMaTpHBAJdHM TJaBHHIM 00pasoM
Hocle HUA 9Tall dTOro Mpomecca. WccnegoBaB Hambomee
HpoCTHe M ACHHE CIyYad, MH NOKA3aJdHl, KaK TeHOTHI MO-
eT 06eceTIUTh CO3JAHNe MeXaHU3MA ( ¢ 0OCHOBEHMM U BCIO-
MoOraTeNbHEIME 9YACTAMH), KOTOpHHA IpH Bo3deHcTBUU Nio-
Goit aHHO# cpelE HensOerkHo GyeT afanTUpoBaTheHa UMEH-
HO K 3ToH cpepe.



NPUJOREHNE
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CHCTEMEI,
OIIPEJIEJIAEMHE COCTOSHHEM

19.1. Ilpumenenne MaTeMaTHIeCKIX METOOB A U3yYe-
HUA afanTanuyu He CBORMUTCA K PelIeHHI0 ZacTHHIX MaTeMa-
THYECKUX 3amav. BuoMaTeMaTUK HAYAHACT ¢ YCTAHOBJIGHUSA
OCHOBHHIX JIOTMYECKUX IPEMIIOCHIIOK, HeoOXOIUMHBIX AIA
ONMCAHNA MPHHNUATHANBHON KOHCTPYKIMU TOTO MJIU MHOTO
MexanmsMa, o06obujaer u pasBHBaeT UX B PABHEIX HANpaB-
NeHUAX (HaIIpHMep, OT [ECKPETHOTO K HeNpepEIBHOMY A OT
HeMeTpUIeCKOT0 K MeTpHYecKOMY) M HaKoHel paspabaTsi-
BaeT KOHKpETHHE METONH AJA pemeHNsa YacTHHX 3ajad.

Tax rar mpo6iemsl, HuTepecylone GUONTOroB, OGEITHO
CBA3a{H C 016Hb CI0KHEIMY CHCTEeMaMU, B KOTOPHX H3yUeHHe
écexr siBJIeHMI He IPej(CTABIAETCH BO3MOKHEIM, 0c00yI0 Bask-
HOCTh HPHOOPETAoT TAaKHAe METO[H, KaK TOMOJOTMYecKH,
KOTOpHIe HO3BOMAIOT IMOJYyYaTh IPOCTEe OTBEThH HA IPOCTHE
BOIIDOCHI, HECMOTpA HA CJOQKHOCTh M3ydaeMoro sBIeHUA.
Hama maTeMaTH9eckasd OCHOBA, CJIef0BATENbHO, ROJKHA
OuTh ocTaTOYHO OoOULeit, ITOOH [ONyCKATh IPHMEHEHU®
TOHNOJTOTHICCKUX METOHO0B. 3fech HAM GOAbIOYI0 IIOMOILE
OKA3a) B3aMedaTelbHbli TPYR KoMiIeKTHBa (paHIIy3cKUX
MaTeMaTHKOB, W3ZAHHKN 1of IcesfoHumoM H. Bypb6axu.
B cBoux BemMKOJeNHHX «JIEMEHTAX MAaTEMATHKUd 3TH
aBTOPHL HOKA3aH, KAaK TeOpHUA MHOIKECTB B ee IIpoCTelimei
dopMe MomeT HmOCTeNeHHO Pa3BUBATHCA M IPOHHKATH Ge3
Maleilmmedf MOTepd TOYHOCTH MJIHM MaJjelmero m3MeHeHUA
OCHOBHHX KOHIeNnuii B ToNoIOTrHio, ajarebpy, reoMerpHio,
Teopuro QyHriuit, auddepednuansurie ypaBHeHUs U HApy-
THe BeTBH MaTEeMAaTHKH.

B uwactm | «BBegenna B KuGepHeTHKY» yrKe IOKasaHO,
KakEM o06pa3oM Ha OCHOBe TeOpUM MHOYKECTB, IOHHMaeMOil
TaK, KaKk OHa M3doieHa Bypbaxu, cTponTcsa usydenue Jo-
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ruku Mexauusma. (OGo3HaYeHNsA, IPUHATEHE B 9TOil KHHTe,
He COBHajlaloT ¢ o6osmadenusMu B pabore Byp6aku, Ho
OCHOBHEIe KOHITENIMA 3Toil paloTH MCHOIB3YITCHA HOBCIO-
[y U ¥MMeHHO B Toil ¢opMe, B KOTopoil mx manaranoT dpau-
I[y3CK¥e aBTOPH ; TAKAM 00pa3oM, YATATeNb, KOTOPHI HoKe-
naer cpaBHUTL «BBemenue B kmbepHeTmKy» ¢ paoroil
Byp6aku, naiifer, 910 CoOTBETCTBYE B GONBIMUHCTBE MeECT
09EeBHIHO.)

Jdozura mex anuUdma

19.2. Hamnm oTnpaBHEIM IYHKTOM ABJIAETCA MHCIb 60-
Jiee 9eM BeKOBOH JaBHOCTH, UTO «MAIIMHA» — JTO TO, UTO,
HAXO[fACh B NAHHHX YCJIOBMAX ¥ B JJAHHOM BHYTPEHHEM
COCTOAHMY, MePeXOfNUT BCEIZiA B OfHO M TO Ke OHpefieseH-
HOe COCTOAHMe (2 He B pasjWdHLEIe COCTOAHMA B PABJIMIHKIX
ciydasx). dTo ollpefielieHNe Cpa3y yCTAHABIMBAET YOopMAb-
HOe COOTBETCTBYE (MAINVMHEY € ¢aJre0pamdecKVM 3aKOHOM
BHeIIHero Ipon3BefieHNA» Bypbaku, Tak Kak eciy BHEIIHYE
ycioBUA MOryT OHITh JIOGHIMY M3 MHOKECTBA (2, 8 BHYTpeH-
Hee COCTOAHMEe MAINNHK — JIOOHM U3 MHOMectBa E, To
MAIOVHA CBOUM IOBefleHNEM ONpefelser oTobpasmenue (y
Byp6axu «application») mMuoskectBa Q X E B E. Konnenmsa
«MAIOVHED, TAKAM 00pa3oM, 8 MOYHOCMU COOTBETCTBYET Of-
HO#l M3 CaMHX OCHOBHHX KOHIeHNIIAH MaTeMATHKH.

9TO OCHOBHOE COOTBETCTBYE HEME[JIEHHO BJEIET 32 CO~
60it MHOrO Apyrux. Eciu dxeMeHT u3 Q 3aUKCHpPOBATH, TO
monydnrea oTobpaskenue E B E, cooTBercTBYyIOmee M30JM-
poBaHHOH MamuHe. OJjeMeHT u3 FE, NHBApPUMAHTHHI B
anrebpe (II0 OTHOIIEHMI0 K HEKOTODHM 3HAYCHUAM M3 Q),
COOTBETCTBYET COCTOAHUIO PABHOBECHSA MAINVHEI OPH HOCTO-
AHHOM BXOfle MJIM HOCTOAHHHX OKDPY/KAIONMX YCIOBHAX
(7. e. maa fnanHOro moas). CoBMeCTHMOCTh (WX HecoBMeC-
THMOCTb) OTHOIMEHUs SKBMBAJEHTHOCTH C 3aKOHOM BHEII-
Hero Ipon3BefieHNA COOTBETCTBYeT TOMY, UT0 HpeAIojarae-
Moe yIpolleHNe CHCTEeMBl, OIpefielAeMoil COCTOAHNEM, HpH-
BOUT (WX He IPUBOAMT) K HOBOH cmcTeMe, HO-HpesKHEMY
ompepensaeMoil cocToAHNeM. EclIu TpoMCXofaT TaAK0e YOpo-
IeHNe, TO aixre6pawdecKuil 3aKOH JelleHAA COOTBETCTBYeT
HOBOMY, YIpOIIEHHOMY KAHOHMYECKOMY IIpeCcTaBleHMIO,



Cucmembl, onpedeasiemvie coCmosnuem 345

3TOT ¢I0CO0 yCTAHOBJEHNA COOTBETCTBYA ¥ ero [aJbHeli-
Inye IPUMEHEHUA 3aCHYKUBANT MOAPOGHOTO U3ydeHUA.

f1 He mamepen passuBaTh 3mech.dTy Temy ab initio m
mofpobuo. MlocKoONbKY KEHMTA 9TA HpesKIe BCETO OTHOCHTCS
K MOBrY I K CHCTeMaM, o0IMUM CBOMCTBOM KOTOPHIX ABJAET-
¢l HeNpepHBHOCTH, MK TONBKO 3aMeTuM, I4To y Bypbakm
HO0Ka3aHO, KaKkaM o0pasoM OCHOBHEE HOJOKeHAA, cdhop-
MyJIdpoBaHHEE B JAuCKpeTHOil ¢opMe, MOTYT OHITH mpuBe-
HOeHH K HempepuBHOH ¢opme. Menno ¢ Tako#t mempe-
peBHO# ¢opMoit Mu OGymeM HMeTh JAelo B HACTOAMEM
O P O/KEeHAT.

(N. B. Bcropy B sToil riase BHUMAaHAe COCPEXOTOYEHO
HA W30JHPOBAHHKIX CHCTEMAaX; MH XOTHM II0Ka3aTh, KaK
oEN GynyT ceGsa BeCTH IpH OTCYTCTBUE BHEUTHUX BOBJEHCT-
BHil, 33 WCKIUEHNeM IPOUCXOMAMNEr0 BpeMA OT BpeMeHH
BMeIIaTeJbCTBA CO CTOPOHH SKCHOepMMeHTaTopa. Hamm
dopMyNIUPOBKY ClefyeT CIATATH OTHOCAMMMUCHA UMEHHO K
TakoMy cayuamp. ['I. 21 coen@aibHo MOCBAMEHA CUCTEMAM,
B KOTOPHX OKpY:aiue YCIOBHA AIY BXOH HOABEpraoT-
¢ W3MeHeHUsM.)

19.3: IlepemMennsle paccMaTpuBaTCA KaK QYHKIUY Bpe-
menu. CuereMy n mepeMeHHEX MH GyfeM o6uIHO 0603HAIATE
z,,%,,.., ¥, WI¥ AHOTHA, Kopode, z. Crydail n=1 He uCKII0-
gaercsa. Bespge Oyner mpefmonaraThes, 910 7 KOHEIHO.
Cucremy ¢ GeCKOHEIHEIM IMCIOM MEepeMEHHBIX (KaK, HAIPH-
Mep, B § 19.17) Mu GymeM 3aMeHATH CUCTEMOi, B KOTOpOi i
KOHEYHO, [ mpoferaeT AUCKpeTHHE 3HAYCHHS, 4 CaMa CHC-
TeMa IpeHeOpeKUMO Majo OTIMdaeTcd OT MCXOFHOM.

Haxmasn mnepeMennas z; ecTs (QYHKIUA BpeMenu t.
Uto0H mOAUIEepKHYTH 8T0, MHOTTA MH 6ymeM mucath z,(t).
91A QYHRUMY [OGKHH OHTH ONHO3HAYHKIMU, HO He 0013a-
TellbHO HempepHBHEME. [[0CTOARRYI0 BeININHY MOKHO pac-
CMaTpuBaTh KaK HepeMeHHYI0, HpeTepIeBAKILY0 HyJeBoe
W3MeHeHHne. .

'19.4, CocTosinue cucreMsl B MOMEHT BpeMeHH £ €CTh COBO-
KyIHOCTh 9MCIEHHKX 3HadeHud z, (1),.., z,(t). J|Ba cocros-
HUA (Z,,..., L,) A (Y, ...,Y,) PABHH, eClIH I,=}¥; AIA BCeX i.
ks 19.5. llepexox MoxeT OHTD OIpeleldeH TOABKO IT0 ACTETO-
HAHU HeKOTOPOro MHTepBasa BpeMeHH — KOHeTIHOro, 0603Ha-~
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gaeMoro Al, mim GecKoHedHO MaJloro, obo3HAadaeMoro di.
OH ompepensaeTcA ABYMA COCTOSHMAMY: OHYM B MOMEHT Bpe-
MeHM { ¥ [ApYyrHM IO MCTeUeHWN YKa3aHHOro WHTEpBaJa
BpeMeH1.

Jlunua moBefeHms oNpefedseTcd IOCHeN0BaTeNbHO~
CTBI0 COCTOAHMII W BpPeMeHHLIX WHTEPBANOB MEKLY HUMH.
JiBe nuHUA MoBEeAeHUA UISHTUIHHI, eCIH PABHE Bce COOT-
BETCTBYIOMYE COCTOSHYA ¥ BpeMeHHEle HHTePBAJIH B IoCIe-
noBaTedbHOCTH. (VIHEIMM cIoBamu, [[Be JWHUYN TNoOBeJeHU,
OTINYAIOIUecH TONBKO a6COMIOTHEIM BpeMeHeM WX Hadaua,
CUATAIOTCA HIeHTUIHBIMY.)

19.6. OcnoBRas omepanns —sTo puUsHIeCKoe, A He MATE-
MaTudecKoe ABleHue, Tpedyoiiee peaJbHON MAMWHH U
PeanbHOro ollepaTopa MM SKCIepuMenTaTopa. OH BHOMpa-
eT HaYaJbHOe COCTOAHUE (I}, ..., Tn), & 3aTeM CIeUuT 3a
Hepexofi0M, COBEPINAIOIMIMCA HpY W3MeHeHWM CHCTeMH B
COOTBETCTBMM ¢ ©¢ BHYTpeHHHUME 32KOHAMH.

19.7. Ecau npu moBTOpHEIX HPAMEHEHUS X OCHOBHOII olle-
panuu K HA9aJbHOMY COCTOSAHHIO S o0HADYKUBAeTCA, ITO
BCO INHWM IOBeICHUA CHCTOMH OMHAKOBH, W €CTH TO
e camMoe COpaBefJUBO M I BCeX JAPYIUX COCTOAHMIA

S’y §”,... CHCTeMHI, TO CHUCTeMa HA3HBAETCA PeryJNsApHOii.
Takas cucTeMa MoieT OHTH HpeAcTaBieHa B BUJe
z,=F (20, ..., x5 t—t,),
z,=F, (2, ..., 2% t—t,),

rge F; ABnsAloTCA DIHO3HAYHHIMYM QYHKIMAMU CBOMX apry-
MEHTOB, 4 B 0CTAIbHOM HpoU3BoNbHKE. Ecilu t=¢, oTBedaeT
HAYaIbHOMY COCTOSHWIO, MBI, 0YeBUAHO, XOMKHH HMETh

F'.(:c‘l', cony 2 0)=20 (i=1, ..., n).

19.8. Teopema: Juruu nogedenus cucmemst, onpedease-
Moll cocmosanuem, onpedeasiom 2pynny.

ITycrs 2°—naganbHoe cocTosnue (¢,=0), rae ofEuM CUM-
BOJoM 0003HAYeHH BCe n MepEeMEHHKIX, M NYCTh 32 BpeMA
t’ cocrosnMe z° mepemo B z'. [lycTh cucreMa ¢ HAYaJbHEIM
gocToAHUeM z' 3a BpeMsa i’ HepexomuT B cocToAHue &',
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Tax Kax MbI UMeeM [Iel0 ¢ CHCTeMOlt, ompeferaeMoit cocTos-
HUEeM, TO, eCI¥ U3 COCTOAHNA Z° COBEPIMTH IEepexof, OTBe-
9alomuii BpeMeny ¢’ -1, IWHUA HOBeJeHASA CUCTEMEI 0K~
Ha IoJydYuThca To# sxe camoil. TakuM oGpasom,
°? ’ ] . ’ U
y=F(z, ..., 2" )=F; (2, ..., 22 t'4- 1)
(i=1, ..., n).
Ho
’ .
o, =F; (2%, ..., 2% t') (i=1, ..., n),
970 Maer
FAF (2% t'), ..., F, (2% t'); t"}=
. ’ M .
= Fy(z2, ..., 20 t'41") (i=1, ..., n)
AN Beex sHaucHAH 2°, ¢’ u ¢" W3 HeKOTOpoH safgaHHOM
06IaCcTH, a 5TO W ecTh ONUH U3 CHOCOG0B OIpe/elleHUSA

oflHONApaMeTpUIeCKOil HeIpepHBHOM I'DYIIIHL.
ITpamep. Cucrema ¢ NUHUAMHE MOBEJEHMSA

z, =204 x5t t*,
z, =122t
— 9T0 CcHCTeMa, OmpefiejideMasd COCTOAHMEM, a CHCTEMA
z =2y 2t 1,
T, =201
~— HeT.
Kanonuuyeckoe npedcmasnenue

19.9. Teopema: J1a mozo umoGs cucmema Z,, ..., T,
6vlia cucmemoii, onpedearemoii cocmosnuem, neo6xodumo
u Oocmamouno®, wmobu r; kak Pywkyuu om t ydosaemso-
DAL YPABHEHUAM

dx,
d'—t‘=fl (a:l, ey $n),

.. )

dz,
—r=Tn (T -0y T,

3 Ecan Bce z{t) puddepenmupyemnt, — I pum. nepes.
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20e f, — o0HoaHauHBle, HO He 0013amMeAbHO HenpepuisHb.e
Pynryuu ceoux apaymenmos. Unvimu crosams, npou3asodmsie
NEPEMEHHBIT Z,, ..., T, Mo2ym Ouimb onpedesenvl Kax Pynr-
YUl smuzx nepemennuixr- 6e3 yuacmus (46H020 UAU HeABHOE0)
Opyeuzx Pynkyuii om spemenu. Y pagHeHUs 8 Imom eude Ha-
avisalomcs KAHOHMYECKHM HpejicTaBileHHeM CHCTEMBL.

(9™ ypaBHeHuA MH OyneM mHOrja nmcaTth B Bufe

dz;/dt =f,(z,, ..., z,) (i=1, ..., n) (2)

uIM Ja3Ke COBCOM KOPOTKO T=f(x), eciM CMBICH sCeH u3
KOHTEKCTA.)

(1) Ilycty mama cmcrema, ompepenseMas COCTOSHYEM.
3axanune npu {=0 HaYaXbHHE YCI0BUA z9,..., T) meEpexo-
IAT 3a BpeMd I B Z,,..., L,, a 33 BpeMs t+dt B z, +-dz,,...,
z,+-dz,. 3agaguMm Tarke npu t=0 HaYaAbHBI® YCIOBUA
Z, ...,Z, ¥ IOCMOTPUM, BO UTO OHM IepeiAyT 3a Bpema di. Ilo
rpynanoBoMy cBoucTBY (§ 19.8) KomeuHOE COCTOSRIE TOMKHO
OHITH OfHEM K TeM sKe. Ucmonbays 0603Ha9eHNs, BBeJeHHEIe

0
B §19.8, moayuum, 9TO M3 COCTOAHMA I, cjgTeMa mepexo-
auT B cocroanue F (z°,t4-dt), a ms z; — B cocrosuume
F; (z, dt). CnepoBarensHo,

F (2 t4-dt)y=F;(z, di) (i=1, ..., n).

ITpumenum dopmyay Taiinopa' u 0GosHaUMM a—al;F i(a, b)
uepes F;(a, b). Torpa

Fi(z% t)4-dt-F;(z°; t)=F;(z; 0)dt.F;(z; 0)

(i=1, ..., n)
Ho F;(z% t)=F,(z, 0)=z,;. CnexoBaTenbHoO,
F/'(z% t)=F; (z; 0) (t=1,..., n). (3)

HO xi:F,-(:co; t) (121, ey n-).

! Nlo emx mop na $yHRmuE F; (z, t) He GRIO HAJIOKEHO HUKa-
KUX OrpaHvYeHyil, KpoMe ONHOSHAYHOCTA. 37ech HeOGXOIMMO HOTpe-
GoBaTh mx HeupepupHyw muddepesnupyemocts. — IT pus. nepes.
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TloaTomy
dr; 17 .
7o Fi (2% t)y=F (2% t).
YaursBasg ypasHeHme (3), HoJdydaeM

i—F(z0) (=1, ..., n)
CnepoBaTenbHO, TEOPEMA [OKA3aHA, TAK Kak F; (z; 0)
COflePKUT ¢ TONBKO depe3 MOCPENICTBO Z,, ..., L,, & He B Ka-
koii-mmbo Apyroit, ABHOH MIN HeABHOK QopMe.
Ilpumep 1. Ilepsas u3 cucreM, pacCMOTpeHHHX B
§ 19.8, npuBoaut x caegyomum guddepeHIUANEHEM YPaB-
HeHHAM B KaHOHWYecKoil dopme:

dr,

e — v

dx, __

dt
Bropas cmcrema, paccmoTpeEHas B ToM ke maparpade,
He MOMkeT OLITh IpefiCTaBIeHA B TAKOM BHJE, TaK Kak
He ABJIAETCA CHCTEMOR, OHpefieseMOl COCTOSIHuEM, U Jas

Hee rpynmnosoe CBOMCTBO He BHIIOJHACTCA.

Cnegcreue:

—_— a -
fl(l‘l, ey .’l:n)::['a—tFi(xp vony Tys t]t:
(i=1, vee, ).

(]

(2) Dnddepernuansrue ypaersernsa (1) moxHO samu-
cate B BHJie

dxi:fi (xl’ LRS! xn)'dt (1’:_'1’ st n)'

Msl BuAuM, 9TO laHHOE MHOMECTBO BHAYCHUE Z,, ..., Z,,
T. ©, JABHOe COCTOAHH® CHCTEMHl, OIpefeiseT N3MeHeHAe
dr; B RaKJ0ll mepeMeHHOH z; 3a BpeMeHHOR MHTEpBAX d?.
VnTerpupoBanneM MOMHO ONDeNeNHTH JAHHWIO ICBEJleHUH,
HJIymyio oT 3Toro cocrosAnnsa, CiefoBaTelbHO, 3TO CUCTEMA,
ompefiefifieMad. COCTOAHIEM.
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IIpumep 2. HuTerpupoBaEue ypaBHeHWNH

a_,
dt — Y
dz, _
Et—_z

BHOBb HpUBOAMT K TPYHONOBHM ypaBHEHHsM IpMMepa H3
§ 19.8.

19.10. Onopepexn enue CacreMa HasmBaeTcs Jum-
nefiwoii, ecrn Bce QyEKRIMH f, ..., f, IUHelHO BaBHCAT OT
CBOHX apryMeHTOB.

19.11. Hpumep 3. YpaBHeHHA ToMeocTaTa MOKHO
TOXyYUTh CIEAYOMUM 06pas3oM: MyCTh I; — Yrold OTKIoHEe-
BAA i-T0 MATHHTA OT eTO CpeJHero IMOJA0KeHNA; TOI/A CHIIH,
ReiiCTBYioI¥e Ha HOro, IMHEHHO 3ABUCAT OT MOMEHTA KOJIH-
9ecTBA BUKOHNSA, NPONOPINOHANLHOIO &, TPeHHU:A, TAKIKe
IPOIOPIUOHANEHOrO Z, ¥ JeTHpPeX TOKOB B 00MOTKaX, Hpo-
OOpNUoHANLHNX Z,, Z,, £, U Z,. Ecin Bce YeTnpe Gaoxa
roMeocTaTa OJMHAKOBH, TO MH HOJYYNM

4 (ma)) = —kz4-1(p— ) (a2, 4. . +2,3)
(=1, 2, 3, &),

rme p ¥ ¢—DOTeHIAAJH Ha KOHIAX cocyda ¢ Bopjoii, [
3aBYCHAT OT JaMIel, X — OT TPEHUA CTPENKH, M — OT MO-
MeHTa wHepnuu MarHuTa. Ecnu monomnte h=I(p— q)/m
n j=k|m, To ypaBHeHAA NPUENMAIOT BUJ

dz;/dt =z;,
4 Jdt =h (a2, 4 - -+ a2 — iz
H3 4Yero clefyer, 9To sTa CHcTeMa C BOCeMbLIO NepeMen-

HEIMM — JIWHelHasA CcHeTEMa, ompeAelseMas COCTOAHWEM.
Ee M0HO Tak/Ke samucaTh B BHfe

dx; -
Ef"“xh ]

dri (i=1,2,3,4).

} (i=1, 2, 3, 4),

dt

:_,I:{ {I_(pk;q) (ai1z1+ LRI + ai‘;x‘;)—i‘i}
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ycrs m — 0. Torpa' sHawerns dz,/dt ¢TaHOBATCA OUeHD
Gonbmumm, HO 3T0 He oTHOcuTcA K dx;/dt. Ilcatomy z;
GHICTPO CcTpeMATCA K

E(p_]:q') (al'lxl _l_ e -l" a’ilxd)’

TOrfa KaK Me[JIeHHO MEHSIONUECH Z; He MOI'yT GHICTPO M3-
MeHUTH 3HAYeHUsA, K KOTOpHIM cTpeMarcA ;. B mpepene

dxh x l(p q) ah 1+ +anm4.) (l_‘17 “~ 3 4)

dat
I(p

Beogsa 'r=—kfi)t, T. 6. W3MEHAA MacmTal BpeMeHH,

TOJYy9IUM ypaBHeHNA

dxi/ T=a xl—Jl— +anx (i::l.- 21 31 4):

HOKasHBalomue, 9TO CHCTeMA Z,, I,, ,, , OUpeJlelseTcs
cocToaHueM u nuneiina. KosdduumenTnt a;; MMeXT 3/iech
3HAYeHHUs, YCTAaHABIMBAEMEE NeperaAnIaTe]aMa Ha BXOAe
(cm. ¢ur. 35).

19.12. Teopems, cdopMylupoBaHEHE B HpeARAYIMX
maparpadax, IOKasHBAIT, UT0 ClefyHOIEe CBOHCTBA AB-
JAI0TCA 9KBUBAJIEHTHHMY, T. . BHIIOJIHEHUI® OJHOTO U3 HUX
BJiedeT 3a CoGoil BHIOJHEHUE OCTAJILHHX:

(1) cumcrema ompenelNseTcA COCTOAHUEM;

(2) depes Kajkmyio TOUKY mONsA HPOXOAUT JHOIL OfHA
JMHUA MOBefeHUs;

(3) nmHEYM noBefleHNA MOIYT GHITH ONpefe/IeHH ypaBHe-
HUAMA BUAA

dx‘/dt=fi(xl, s ey xn) (izi, oo 0y n),
OpaBele YACTH KOTOPHX He COfep KaT ApYrux yHKomit or

t, KpomMe Tex, 4bHM IDOM3BOJHHE COJeP’KATCA B JEBHX
gacTax 2.

! Ilpepeanaxtii nepexoyn punoxHeH Hectporo. Ha camom meae s7a
samada 7Tpebyer uLpHBIeYeHEnA (ouaee TOHKOTO MaTeMATHIECKOTO
annapara.— ITpum. nepes.

YTBepineane He copceM ToIRO. J{mdA TOro UTOGH cBolicTBa
(1) u (2) 6xIM. SKBUBAJIECHTHH CBOUCTBY (3), He00X0AUMO NOTPeGORATE
HadepeaNAPYEMOCTs JMuHMi HoBefeHus B (1) u (2).— Hpus. nepes.
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19.13. TipmBenem mpocToil mpuMep peryispHoii, Ho He
ompenieNseMoil COCTOSAHMEM CHUCTeMH. BosbMeM c¢Toi, Ho-
BEPXHOCTh KOTOPOTO MCKpPUBJEHA, TAK 9TO BMECTO ILIOC-
KOro OHA MMeeT MATKO BCXONMIeHHHIH Buy (¢ur. 65).
Tasaps Ha mero CBEDPXY, MEl MOKEM DasMETHTD ero mOBepX-
HOCTb CeThi0 JUHHIA, UIpaiomell polb CHCTeMH KOOpAHHAT,
Ecnn Mu momecTuM mapyuk B KaKyio-HEGYAb TOIKY ¥ 3aTEM
OTHYCTUM €ro, OH HoKaTuTcA. )TMEYaA ero MOJOKEHHA,

ckazxeM, gepes 0,1 cex, MEI oopefieINM JIMHNIO TOBEJXEHYS CH-
CTeMH NBYX HepeMeHHHX, OIpefiesiieMoll HANIMMU KOOpKU-
HATAMH.

Ecau moBepXHOCTb CTOJa CcflelaTh AKKYPaTHO, JIAHAH
noBefleEMs OyAyT TOYHO BOCHPOWSBOJMTBECH M cACTeMa Oy-
met peryispHoii. TeM He MeHee SKCIEpUMEHTATOp, HUIETO
He 3HAIMUHA 0 CHIAX TATOTEHUA MM KOJMIeCTBAX [IBIIKe-
HOs, HameX OK 3Ty cHCTeMy HeymoBJleTBopuTerbHoil. OH
ycraHoBua Om, 9TO mApHK, oTHpaBiasAck us A, Bcerga
mpuxomuT B A’, oruparuassch u3 B Bcerja IpUXOfHT B
B’. A BoT 00BACHUTE NOBefleHNe mapuKa B Touke C oH 3aT-
pymaunca 6u. N ecim GH SKCHepEMEHTATOp IIOMBITAJICA
IPOACHUTD CATYAINIO, OTIPABHB IIAPHK U3 caMoil Touku C,
on obmapyui 6w, 9ro mapux meusKkerca B D! Qu cxasazn
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O, 9TO COBEpIIEHHO HEe MO;KeT IOHATH 3Ty CHCTeMY,
TaK KaK, XOTA KA)KEAsA JMHAA II0BEeHUA TOYHO BOCHPOM3-
BOJMMA, pasiWYHkIe JAHUY MOBEEHUA HAXOAATCA B 09eHD
CIOKHEIX OTHOWMIEHHAX APYr K ApPYry. JKCIepHMEHTaTOp
OTBepr 0L 3TY CHCTeMy ABYX HepeMeHHHIX N He YCIOKOMICA
OEI 70 Tex mop, MOKAa caM MIY ¢ IMoMOmibio HoBoro HboTona
He OTKDHI HOBYI0O CHCTeMY, KOTopas JAedcTBUTeNbHO Oy-
JIeT OImpefeldATHCA CocTosiHneM. B Moed Teopmu s Hacram-
Bal HA (YHAAMEeHTAJbHOM BHAYEHHM CHUCTeM, oIlpenelse-
MHIX COCTOAHHEM, TaK KaK A COIJIACEH C 3KCIePHMEHTATO-
paM#, CTPeMAIMIMUCH WIMETHb [IeJl0 ¢ TAKMMHU CHCTeMaMy B
OpaKTadeckoll paborte.

II peobpasosanus
KANOHUUECKOZ0 NPEICMAGIEHUN

19.14. B HeKOTOpHX cIyJasax M30JUpPOBAHHHE CHCTEMEI
H3Yy9AIOTCA C MOMOMbI0 METOf0B, OTIMYHHIX OT NpUMeHse-
moro Hamu. B cmefyromux nmaparpagax paccMOTDeRH He-
KOTOpHe IpUeMHl, ¢ OMOIIbI0 KOTOPHX PasAMdHHEe CI0CO0k
ncCHe0BaHAA CHCTEMHE CBOJATCA K ONMCAHHOMY Yy HAC.

19.15. Unorpga naydenue cucTeMbl YIpoMAaeTcA B pe3yib-
TaTe 3aMeHH NlepeMeHHHIX. JT0 03HaUaeT, YTO BMECTO CTa-
PHIX IIEpeMeHHBIX Z,, ..., &, MBI BBOJIYM B PACCMOTpEHYE Ta-
KOe e UNCI0 HOBHX HepeMeHHHX Y, ..., Y,, CBABAHHHX
€O CTapHIMM ¢ IOMOMNIbIO OfHO3HATHHIX QyHKIUE ¢, :

Yi=0; (%, .., z,) (=1, ...,n).

Ecnu npeficTaBIATH IepeMeHHEe ¢ IOMOMIBIO CTpeNOK Ha
MWKallax, To TaKas 3aMeHA IlepeMeHHHX o3HaYaeT Iepexof
K HOBEIM INKaJaM, HA KayKA0#l U3 KOTOPHX perucTpupyerca
HexoTopasa ¢ymknouA crapux. Ecau ¢ymxium ¢; He 3aBU-
CAT ABHO OT BpeMeHH, TO HOBAA CUCTeMa, KAK ¥ MCXONHAA,
OynmeT chcTeMol, ompenensaeMoil COCTOSHAEM.

19.16. B§ 19.11 (mpmmep ¢ roMeocTaToM) MEL paccMaTpi-
BaJ¥ NpOUW3BOJHEIe KAK He3aBHCHMEIE epeMeHHHe. f1 mpu-
IeJ K BEIBOAY, 9To BTOT IpHeM 06JafaeT obmmMu mpenmy-
IeCTBAME: He ¢03/1aBas TpYAHOCTel U He MPUBOAA K HECOB-
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MOCTVMEIM CHCTEMaM, OH NpHUNAET HAMEMY MEeTONY M3sIl-

Hoe exmHo0Gpasue.
HanpnMep, uMes YpaBHeHUS HEKOTOPOM CHCTeMEl, OH-
pefeaaeMoil COCTOAHMEM, Mbl MOMKEM 3aIHCaTh UX B BHJE

:ti—fi(xla"-vxn)zo (i———‘i,...,n)

M paccMaTpMBATh MX KaK n ypaBHenmil ¢ 2n aareGpamde-
CKM He3aBHCHMEIME IIEDEMEHHEIMU Z,, ..., &,y &Ly oey Lo
IIpopuddepennupyem Teneps Bee ypaBHeBua ¢ pas. Mt mo-
ayunm (q-4-1)n ypaBHenmii ¢ (¢-+2)n NepeMeHHKMY B HX
DIpOM3BOMHKMA. 3aTeM MHEL MOKeM IpOMBBOJBHO BHOpPATh
n W3 3TUX NepeMeHHHX M, OCTaBUB, KpoMe HUX, eme N
HX YpOUSBOAHHX, MCKIIOUMTh OCTAAbHHE qn IEPeMeHHBIX,
WCIONB30BAB [JJIA BTOro gn ypaBHeHui. Eciam 0603HAYNTSH
BHOpaHHAIe NEPEMEHHEIE Z,, ..., 3,, M NOIYINM % YpaBHE-
BUH ¢ 2n nmepeMeHHHIMI .

D; (2, ovvr Bpy 2y .00y 2,)=0 (i=1....,n),
I/ie Z, HrPaloT POJIb HEe3ABMCHMEIX NIEPeMeHHHIX (BMECTO Z,),
a Z, COOTBETCTBYIOT Z,. UToOM IDHMAATL STAM YpABHEHWAM
KaHOHWYECKN# BHJ, 0cTACTCA UMb paspemuTh STH ypas-

HEeHNA OTHOCUTEJIBHO ”él, cees 2. Jlerro BHUEeTh, YTO NOJY-
YeHHaA CHCTeMa, KAK W NepBOHAYAaNbHAA, ABJIACTCA CUCTe-

Moil, ompepenseMoil cocToAHmeM (cM. § 19.9).

Taxnm oGpasoM, 6 cucmeme, onpedeasiemoit cocmosnuem,
MONHCHO UCKAIUUMD HACTMb NEPEMEHHELL, 66005 6Mecmo HUL
@ paccmompenue npoussodHBie  OCMAALHBIE | NEPEMENHLE.

Ilpmwmep. B cucreme

‘:”1 =, 2, }
b=, -7,
MOKHO NCKIIYHUTH x,, BBOOA B KaveCTBe HOBOH He3aBhCM-

Mot mepemenmo# %,. Jlerko mojiyuaem HOBYI0 CHCTEMY B
KaHOHWYecKoi dopme

dxl/dt = :i:l,
da,jdt = — 4z, 24,

"¢ HESABUCHMHME NepPeMEHHWMH fABJANTCA I, B Z,.
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19.17. UsonnpoBaHHbIe CHCTEMH, B KOTOPHX AeficTBme
ONHOM MepeMeHHON Ha Jpyrue HepefiaeTcs ¢ 3aNa3IbBAHAEM
Ha KOHEUYHHWI NpPOMEKYTOK BpeMeHH, MOryT OHTH IIpHBe-
ReHH K BHAY CHCTEM, ONpefeifieMHX COCTOSHUEM, eCIH,K
NepeMeHHBM CUCTEMHl 100aBUTh MX IpOWSBOXHHE B Kade-
CTBe HOBHIX He3aBICHMHX mepeMeHHHX. IlycTs, Hampnmep,
ReficTBHe 1 HA ra MEpefaeTcA 33 2 eMHMANH BpeMeHM, &
ReiicTBme xs Ha x1 — 3a 1 egmauny Bpemenn. Ecianm 3aBn-
CHMOCTh I 0T BDEMeHN MH 3aNMCHBaeM Kak x(f), To moay-
qaeM CJIeAYIOMYI0 CHACTeMY ypaBHEHWIl:

dz, (t)|dt=f{z, (), z,(t—2)}, }

d‘xz (t)/dt :fz {xl (t - 1)’ , (t)}’
10 He KaHOEWMIecKasa dopMa cucTemu. QOfHAKO, pasiaras
z1 (t—1) m 23 (t—2) B pag Teitnopa n go6aBiaa K cucTeMe
CTOABKO MpPOMSBOJHHX, CKOJIBKO Heo0XoaumMo JiIA TMolyde-
HUA HYKHON TOYIHOCTH, MH MOYKeM IpUiTH K olpefesseMoi

COCTOAHNEM CHCTEeMe, CKOJb yrofHo ONm3Kofl X mCXomHOM.
19.18. Ecau m3MeHeHNe HEKOTODHIX II6pPEeMEHHEIX CBA3A-
¢

HO ¢ KyMYJIATHBHNM 3¢¢derToM, HalpuMep 5:1 = f{S p(z,)dt},
t a
70, NOJATasg Stp(xa)dt:y, NOJYIAM CHCTEeMYy, DKBUBAJEHT-

a
HYI0 HCXOfHoOM, HO Y/Ke B XaHoHWYecKol ¢opMe:
dz,/dt =f (y),
d?/ = q’( :)’
dr,/dt= ... m T [
19.19. Ecin maMenenne ofgHOM mepeMeRHOM 3aBMCHUT OT
CKOPOCTH M3MEHEHWA APYIWX, HANPHMEP
dxl/dt:fl (dza/dtv Zyy ma))
dxl./dt:fl (xl7 xl)’
T0, NOACTaBAAA B f, (...) Bepakenme aua di,/di, Mbl
HONy9VM KaHOHWYecKYw $opmMy ypaBHeHHit
dz,ldt =1, {f, (2, 2,), 2,5 2.}, }
dz.[dt =1, (z,, z,).
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19.20. Ecim raKasg-au6n mepeMeHHAA MeHAETCA MTLHO-
BeHHO W11 HACTOJBKO GBICTPO, 9TO O1INGKA GyaeT HEeBEANKA,
ecId 3TO W3MeHEHHE CYATATb MIHOBEHHKM, TO B3HAYEHNE
TaKoil MepeMeEHO0H MO)KeT OHTH TPeJCTaBIeHO KaK ¢yHKI{EA
3HAUEHMM J(PYTUX TNepeMeHHHIX, ¥, TakaM o0pasoM, BTy
TiePeMeHHYI0O MOYKHO WCiIIOUATH B3 CHUCTEMEI.

19.21. Mt peiko 6yaem OIH30BATHCA ABHEIM PelleHREM
CHCTEMEI

dz;/dt =Ff, (z,, ..., z,) (i=1, ..., n),

OMHAKO YKajKeM HCKOTOPHIE METO[H ero MoJdydYeHwus, TaK
Kak dTo NoTpeOyeTcA HaM JIA HeKOTOPHX IIPHMeEpOB.

(1) YrarkeM mpocToe CHMBOJMIECKOE pemieHHEe, C 10—
MOINbI0 KOTOPOTO MOYKHO MWOJYYHTh HECKOIBKO HMepBHIX
9IIeHOB PA3J0KeHUA Z; B cTeneHHOoIl paf mo i. OHo faercs
dopmymoit

x;=eXx] (i=1,...,n), (1)

rae X — oneparop

(et - x,,) —\— L 2P ,x,,) 2)

a
X | ftX 45 xr L B xo 3
=X LS LR @)
CrenaeM cJefyoliee BaxXHOe 3aMEYaHue: ecJii HayaabHble
3HAUYeHH X PAaBHBl Xi,...,Xn, TO Ji00asa GyHKIHS

@ (x,, «..,%,) MoxXeT ObITb NIpEACTaBIEHA B BHJE PYHKILHH
or ¢ caeAylomHM O6pa3oM:

D(xy, ovn,x,)=2XD (£, ..., x0). (4)
(2) Ecnn dyskuuu f; JuHelns, T. e.

dz,/dt —=a, xl—i—au'c,—{— 4 ay,z, —{—bl, \

dx /(]t——tl xr —l_anzxz—l_ —l_alm n+bm
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M ecay b; paBHE HYJIO (9er0 MOMKHO AOOHTHCA ' IePEHOCOM
HAvYaJIa KOOPAWHAT), TO YPAaBHEHNA MOKHO 3alUCATH B MAT-
pruHOHl dopme

= Az, (6)

rfe £ M & — BeKTOPHI-CcTONGNE, a A — KBafipaTHaA MATpATA
[a;;]. Pemenne cucrembl B MaTpUYHOH 3aNMHCH MMeeT BUJ

r=e'2". (7)

(3) Jlna dparTH9ecKoTo peneHNA JNHEHHBIX CACTEM Had-
6omnee yno6eH MeTos npeodpasoBanusa Jlannaca. J[eralbHoe
M3JI0JKeHNe 9TOr0 METOJA YUTATeNh MQKET HAUTH B yYeOHH-
Kax.

19.22. Jlwo6oe cpaBHeENEe CHUCTEM, ONPEJENAEMHX CO-
CTOAHNEM, C [PYTAMIA TANAME CUCTEM, A3YIaeMBIX B GU3HKe
7 TepMOfMEAMHUKe, TpedyeT ocToposkHocTH. CiefyeT 3ame-
TUTh, 9YTO B KOHIENNHHA CUCTEeMbl, OHpPEelseMoll COCTOA-
HUEM, BooOme HE PaccMaTPUBAETCA DHEPIUA CUCTEMBl WIIH
BaKOH ee COXpaHEHHUA W 9TO abcooTHAA CHCTeMa, K KaKoi
OB «MamIMHE» OHA HE OTHOCWJIACH, ABIAETCA 1O CYIIECTBY
HeoOpaTuMoii. DTO MOKHO YCTAHOBHTh, DPACCMOTDEB ypaB-
gerna § 19.7, ranonnyeckoe npegcrapienne § 19.9 nam gacr-
HE# caOy4ail TaKo#l CHCTeMH — IoJe NIPOCTOTO MasATHHEA
(cM. ¢ur. 4).

n
1IIpn  ycaoBUM COBMECTHOCTH  CUCTEMEL Za,-jxj—{— b; =0,
j=1
i=1, ..., n.—ITpum. nepes.
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YCTOHIHBOCTH*

20.1. Kax mur yBupum B § 21.14, B xaHOHW9ecKoM Ipey-
CTAaBJICHHN CONEP/KUTCA BeA MHHOPMAIUA O peatbHoll «Ma-
HIVEEe», KOTOpasA MosKeT OHTH MOMyYeHA IpH JaHHOM BEIOope
CHCTeMBl IlepeMeHHHX. BHOmpas ollpefelleHHYI0 CHCTEMY,
BKCIePUMEHTATOD BHAET, YTO C 66 MOMOMBIO OH CMOKET I0-
JYINTh JUIIb OPPAHNYEHHYIO YACTh Beell 6ecKoHeyHol MH-
dopmanmm, KoTopad COfep)KUTCA B pealbHOH «MAaIImHe).
Ho nasxe m aty yacts undopmanuy He BCEIfA MOKHO HOTY-
9HTH HONHOCTDLIO, TAK KAK KAaHOHMYECKoe IpefCTaBieHHE,
olpefieNAmiee MOBEeHNe Z,, ..., L ,, MOMKET OHITh OYeHb
CIOKHHIM ¥ TPYRHBIM i mcciefoBandaA. 1lycTs, Hampn-
Mep, acTPOHOM H3YyUaeT 3Be3JHOE CKOILIEGHME, COCTOAMmEee H3
20 000 3Besg, W ero WHTepecyeT BoIpoc: OyAeT JIM 3TO
CKOIVIGHNE C/KAMAThCA B mMAp WJIX, HA060pOT, pacHBLIATE-
csa? MoskHO OHTo GBI HANACATH KAHOHMYECKOE IPeCTaBiIe
Hue dToil cuctemu (B Hem 120 000 mepemeHHHIX), KOTOpoe B
IpUHIUIE H03BOJUI0 OK 0TBETHTH Ha 3ToT Boupoc. Ho pa-
6ora, KOTOpYI0 HpuMOIIoch OB [JA 9TOTO NpofelaTh, Ha-
CTOJNBKO BEJIHMKA, YTO ACTPOHOMHI, KAK W ApYyTHe HCCIE0-
BaTedX B AHAJIOTHYHBIX CIydasiX, MIyT TAKWE METOAHI, IpH
TIOMOMIY KOTOPHIX MOKHO OBIO GBI B OnpedeierHblT cAywa-
Az, He NCHONb3yA Beell mHGopMAIUN, cofepRamelica B Ka-
HOHMYECKOM IpefiCTaBIEHNUM, T. €. HE BIaBasAch BO Bce Je-
TalM, MoJAYy49aThb NPOCTHIE OTBETH HA IPOCTHE BOIPOCHL.
OTciofa — TMoABJEHNEe CTATHCTUYECKUX M TOMOJOTMYEeCKUX
MeTOfIOB, WCHOJB3OBAHNE TAKHX NMOHATHH, KAK He3aBUCH-
Mocts (§ 12.4) m 1. .

1 B 0CHOBHOM TEKCTe KHUIM aHIIuiickuil TepMmuH «stability»
TepeBefieH CIOBOM «CTabHIBHOCTHY, MPHHATHM B (U3H0JIOTHIECKHX
paborax. B srom ponorHeAnyu, Kak U B nepeBoje KHuru dmébn «Bse-
JeHue B KuGepHETUKY», «stability» mepeBoauTes Kak «ycTOHIHBOCTEY,
B COOTBETCTBHH ¢ OOMIENPHUHATON MATEMATHIECKOU TEPMUHOIOTHelt. —
ITpum. nepes. .



Y emoiiuusoems 359

Cpenn 3THX DOHATHI BHIAENseTCA HOHATAE YCTOHYMBO-
cru. B ra. 5 «BBenenuss B KuGepHETHRY» yrKe OHIM ycrTa-
HOBJIGHH OCHOBHEIE CBOMCTBA 9TOTO MOHATUA. 3eCh MH 6y-
HeM paccMaTpuBaTh eTo TOJBKO B TOU dopMe, KoTopas oT-
HOCUTCA K HelpepHBHBIM CHCTEMaM, I Ha TOM YpOBHe CTPO-
TOCTH, KOTOpDHE HeoOXOZWM [ HAINUX IIeleil.

20.2. IlycThb fana M30JINPOBAHHASA CHCTEMA B HEN3MEHAIO-
MUXcA YCAOBUAX, TAK YTO OHA WMeEET eUHCTBeHHOE LoJe;
naHa o0JacTb B BTOM IIoJIe M To4Ka B obmacTu. Jlmaua mo-
BeJleHN A Ha3KBAETCH YCTOHYRBOH 110 OTHOMIEHNIO K JAHHOMY
moJI0, 00IacTH M TOYKe, ecil, BEIXO/IAA W3 9TOIl ToYKM, OHA
IeJINKOM COMIep/KATCA B JaHHONE 06MacTH,

20.3. E civ BHYTpH 3aiaHHoil 061aCTH Bee INHAY MOBee-
HYA YCTOUYMBEL X CXONATCA B OHON TOYKE, MK OyHeM ToBO-
PUTH, YTO CHCTeMa o0JafaeT HOPMAJBHOH YCTOHYHBOCTHIO.

20.4. CocTosinne paBHOBECHA MOJKHO OIpEeNUTh pas-
InYENME cuocobamu. B molle — 8TO KoHeYHAad TOYKA
HeKoTopoil ampmE noBegenusa. B ypaBumemmax § 19.7 co-
cTosiEWe paBHoBecuA X, ..., X, /12eTCA ypaBHEHNAMH

X.— lim Fi(xo, t) (Zzly "‘7")’ (1)

P oot

eCJIM CYIIECTBYIOT Bce n MpefenoB. B KamoHmwecknx ypas-
HOHWAX B3TH B3HAYCHWS YJOBJIETBOPAKT COOTHOHICHUAM

fi('Xn""Xn):O (i=1,:..,n). (2)

CocTosiHme paBHOBecHWA ABJSAETCA WHBADMAHTOM TPYIIIH,
TaKk KaK M3MeHeHWe [ He MeHAeT 3HAYEHHH Z,, ..., Z,.

Ecnn axobnam QyHKOHil f;, T. e. oIpelelHTe]b %‘ ,

KOTOpHLL MK 6yfeM o6o3HauaTh J, He PABEH TOKAeCTBEHHO
HYJI0, TO CHCTeMa MMeeT U30JApOBAHHOe COCTOSHUE PaBHO-
Becus. Ecam J==0, Ho He Bce MuHOpH (n—1)-ro mopaagxa
paBHH HYJNI0, TO ypaBHeHHA (2) OIpeleNfioT KpUBYIO,
KayKMaA ToUKka KOTOpoil ABJIAEICA COCTOSHMEM pABHOBe-
cus. Ecim J u Bce Muuopst (n—1)-To MOpARKA TOXKIECTBeH-
HO paBHBl HYJIO, HO CpeAyl MHHOPOB (R—2)-ro MopAgKa
EMeeTCs OTIAMIHELA OT HYJIA, TO B MOJe CYMECTBYeT AByMep-
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Hafg MOBEPXHOCTh, COCTOAIAA M3 TOYEK pABHOBECHS,
n Tak mamnee’,

20.5. Teopema: Ecau ece f; nenpepuiens u duggpepenyu-
DYeMul, Mo 8 OKPECTMHOCMU NOAOHCEHUS PAGHOBECUS CLCMEMaA,
onpedessemas coCTMOAHUEM, MOICEm Gbimb NPUBAUNCERHO Sa-
menena auneinoi (§ 19.10).

IlycTs cucTema, 3afaBHas ypaBHeHUAMH

dejldt=f,(z,, ..., xz,) (i=1,...,n),
nMeeT cocTosiHme paBHoBecmsa X, ..., X, T. e.
fi( Xy .., X)=0 (i=1,...,n).
Honowwnm -2, =X, +E&; (i=1, ..., n), Tak uT0 z; ompe-

HenfgeTcd CBOMM OTKJIOHEHHEM &; OT HOJNOKeHWA paBHOBe-
cna. Torna

XA 8)=f (X, 48 oo X b ) (=1, ..., n).

Paznaraa mpaBhie 9acTH ypaBHeHH# mo gopmyie Taitiopa
a 3ameuad, uto 0X,;/dt=0nf; (X)=0, nonyunm npu Gecko-
HeYHO MAJHX §; cHCTeMYy

. i) . N
Z_tgl af'§+ +f’ (i=1,...,n).

Yacruble poR3BOSHEIE Gepy'rc;l B Touke X,, ..., X, W AB-
aaoTea nocrognAsMA. Takum o6pasom, MOJydeHHAS CH-
cTeMa JUHEHA.

20.6. Boobme ToBOpPA, AJA TOro 9T06L HPOBEPATH YCTOM-
9YUBOCTh JaHHOU JVHWY NOBeNeHMA, HeoOX0AuMo HAlTh ee
YpPaBHEHHA ¥ MCCIEROBATH UX UpA t—+ +-00. [LIaA AuHEHHEX
CHCTeM, OFHAKO, CYNIECTBYIOT METO[NH IIPOBEPKM ycToHIu-
BoCTH, He Tpebyiomye 3HAHEA JNHAH NOBEJEHEA B ABHOM
Bufie. B cmiy Toro, 4To MHOTMe CHCTeMH B HHTepecymome
Hac obnactn Gamskn K amaeiianm (eM. § 20.5), st MeToRH
HaXOJAT MUPOKOe npnmeﬂefme. Bosbmem n@mmeiinyio cH-
cTeMy

dz;jdt = a; 2z, -} a;,2,+ . . +a z, (i=1,...,n) (1)

MaTeMaTH4eCcKH CTPOroe W3JN0KeHWe OTHX BONPOCOB CM., Ha-
Ipumep, B KHATS D, I‘ypca «Hypc MaTeMaTH46CKOr0 aHAIH33) —
Ipyn. nepes.
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WIN, B COKpameHHOIi MarpauHoil sanmmcu (cm. § 19.21),
(CBoGopube wWieHH B NpaBoil gYacTwm ONYIIEHBI, TaK
KaKk OHM He BJIMAIT Ha ycroiwmpocth.) Ecam onpegennu-

Telb A He paBeH HYNI0, CACTeMa HMeeT eJWHCTBEHHOE
LOJIO’KeHUe paBHOBecMA. Ecanm pacKpHTH onpefeinTelb

a,,—A a, ... a,
a,, an_}“ cen gy
a,, My vove Gpp— A,

TO OH OK&KeTCA HOJUHOMOM n-U cremenn ot A, IIpupasun-
Bag ero K HyJIO W, eClIH 7 He4eTHO, YMHOKasd ero Ha
—1, mosyunM XapakTepacTHYECKOe YpaBHeHne MaTpuIH A

MV4mA -l m AL 4-m, =0.
Raxpsiil xosdpPuumeHT Mm; B 9TOM ypaBHeHWH paBeH CyMMe
BCEX TIJIABHEIX MEHOpOB i-r0 mopsigka Marpuus A, ymHO-
xennoit ma (—1).. B wactmoctn,

—_(au+ azz_l_ s +arm); m,=(—1)" | Al
IIpnmep. Jlumeitnan cucrema

dz,/dt = — 5z, |4z, — Gz,
dr,/dt= Tz, — 6z, 4 8z,,
dz,/dt = — 2z, |4z, — 4z,

HMeeT XapaKTepHUCTUYeCKoe ypABHeHUE
A |- 1542 + 2, -8 =0,

Hopmm A,, ..., A, xapakTepmcTuueckoro ypaBHeHHA Ha-
BHBAIOTCA cOGcTBeHHbIMN unciaMn Matpuaus A. VaTerpu-
pyda KaHOHWYECKOe Tpe/icTaBjeHNe, MH INOJAYYUM BEIpA-
. 7KeH¥e [JIA x; B BUAe JMHelHOH KoMOWHAINH '. DKCIOHEHT

1 Ecam Bee Ay, ..y A, pasmmunnl. Ecam cpemu KopHe# mMeTCs
KpaTHE®, TO BEIpa)KeHHe A z; GyfieT MMeTb HECKOIBKO 60nee
CJIOKHEII Bpm — Hpum. nepes.
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ent, ..., e, Urobm ara cymma Ohla orpaHHYeHHOIt mpn
t— 400, MellcTBATENBHE e 9ACTH BCeX A; OJKHE GBITH OTpH-
HAaTeJbHN, JTO YCIOBMe SBIAETCA KpUTepHeM yCToiduBo-
CTH JUMHEHHON CHCTEMEI.
Il pawmep. YpaBuenne A’ 15A*+2A4-8=0
nmeer Kopan —14,902 n —0,0494-0,729 / —1.
ITosToMy CooTBeTCTBYIOMAA NMHeHAHASA CHCTEMA yCTolumBa.
20.7. ChopmynmpyeM npusHak I'ypBrna, npuMeHseMslit
IIpH WCCJEOBAHNY KOpHeH XapaKTepHCTHYeCKOT 0 ypaBHE-
HUA: [JA YCTOUYMBOCTA IMHEHHOR CcHcTeMH HeoOXOmuMo
¥ 0CTaTO9HO, YTOOLI BCE OIIpefeluTenn

m, |m1 m 1 0 m 1 0 0
my my|' |my my m, |, |my my my 1 —
m, m, m, m, m, my m,

m, my mg m,

OELIM mOMOMMTeNbHH (UpH ¢ >n cuntaem m,=0).
Il puwmep Onmcammas Bume CACTeMa C XapaKTepw-
CTHYEeCKEM ypaBHEHYEM

A? - 1502 24+ 8=0

AaeT IIOCJIeXOBaT@IbHOCTD AEeTEPMUHAHTOB

15, (15 1] 115 1 0
8 2" |8 2 15
00 8

Onn nmeroT 3uavenna 15, 22 n 176. CuegosaTensHo, o
npussary I'ypBmma, cmcrema ycToiiumBa, 4TO HAXOMUTCSA
B COTJIACUY W ¢ UPEeNbAYDNIUM pPe3yabTaToM.

20.8. Npyroit mpusnak, npuHagaexanmii Hnkxsnmery,
YTBEPHIAET, UTO IS YCTONUIMBOCTY INHENHO! CHCTOME He-
00XOfMMO M J[OCTATOTHO, YTOOK NpH M3MeHeHHM KOMILIeK-
cHoro mepemennoro A (A\=a-1-bi,i=)/— 1) BEoTb MHHMOIL
0CH KOMIUIEKCHOM WJIOCKOCTH OT —ico f{0 +-ioo TMOJIMHOM

MAm A mA - m,

MeuAanx $asy mHA n.
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Kpurepmii yeroitumBoctn Hursmera mumpoko IpuMe-
HAETCA B TEOPHUM DIEKTPAYECKUX meneil I cepBOMeXaHM3MOB.
OfHako B HeM HCHOJNB3YIOTCA JAHHHE, IOJMyIaeMble IpH
ACCAeNOBAHNEA PEAKINN CHCTEeMBL HA IOCTOAHHOE T'aPMOHM-
YecKoe B030Y:KEeHue. JTOT HIpHeM Majio IOoJe3eH B TeopHn
ajalITalMA | NO3TOMY 37lech He ob6CykAaeTcs.

20.9. IlpusexneM HeCKOJBKO MPEMEPOB, MILNIOCTPAPYIO-
MWUX pasinyYHbe BONPOCK TEOPUA YCTOWYMBOCTH JHHEH-
HEIX CHCTEM.

Il prnmep 1. JlmaronansHble 9ieHH 4, XapaKTepH-
3YI0T BHYTPEHHIOI YCTOHYMBOCTH IepeMeHHHX. B camom
felle, eCIIA BCe NepeMeHHBIe, KpoMe Z,, 3aUKCHPOBATE, TO
i-e YpPaBHEHHE CHCTeMBl IPMHIMAeT BHJ

de;ldt =a,2; +c,

IJie ¢ TIOCTOAHHO, ¥ MBI BUAUM, 4To IpH: a,,<0 nepemennas
Z;, cTpeMuTca K —c/a;;, a upn a;>0 HeorpamHIeHHO pac-
TeT (ecam t—-4-o00).

Ecan nmaromanbHble 9ieHH @, 3HAYATEILHO IPEBOC-
XofAT 1o abcomoTHOI BenWdmHe OCTAJLHHE KodbPdummen-
THl MATPHIEL, TO COGCTBEHHBIE 9nCIa DTOM MATPHIH GIU3KA
K a;. OTciofa ciaefyeT, YTo eCIN AMArOBAJbHEE YICHH Be-
JUKA, TO OHH U OTNpeReNAT yCTOWYMBOCTD.

Ilprmep 2. Marpuna  ypasHemms TOMEOCTATa
(§ 19.11) umeer supg

auh alzh auh auh _] . . .
ayh a,h ayh oa,h . —j . .
a,h a,h ah o a,h . R
.- auh auh auh a44h . . . '—] i
Ecmm p,, ..., p, — coGCTBeHHHe unciIa dToll MaTpHmsl, a
As oy A,— COOCTBEHHHI® UYMCIIA MATpPWUIEL ]a‘.jh], TO kp =

[ +jp,q. Ecan j=0, cucrema joixHa GHTB HEyCTORIUB O,
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TaK KaK BOCEMb e COGCTBeHHBIX JMCeN TMOJIYIal0TCH M3BIe-
4eHMeM KBafpaTHWX KopHeli u3 A , ..., A,, IpudeM Gepyres
06a — Kak IOTOKUTENTbHEe, TAK i OTpMI_[aTeJIBHLIe — BHa-
9eHMA BTHX KopHeill. Ecxuj-oo, To cucTeMa ¢ BoCeMbio
MepeMeHHEIMU M CHCTeMa ¢ YeTHPHMA IIepeMeHHKMM yc'ron-
9UBH HMJY HEYCTOHYMBE OJHOBPEMEHHO.

I pumep 3. Durcupys ofuy IepeMeHHYIO B yc'ron-
4UBON CHCTEMe, MO)KHO CHeJNATh CHCTeMY OCTAJbHHX He-
yeroitunsoit. Hanmpumep, marpuna

6 5 —10
—4 —3 — 1
4 2 — 6

COOTRETCTBYeT yoroitannoii cucreme. Ho, sadurcuposas tpe-
ThbI0 IlepeMeHHYI0, IOJXydYaeM CHCTSMY ¢ ABYMA IepeMeH-
HEIMM — @8 MaTpuIa

6 5
—4 —3
JTa cHcTeMa HeycToH4MBA.

IT pumep 4 YseauueHue BHYTpeHH®I yCTORINBOCTH

ofHOIf IepeMeHHOH (cM. puMep 1) Mo:keT HAPYIIUTD YCTOMR-
4uBoCcTbh Beeit cmeremu. Hampumep, cmerema ¢ maTtpumeit

4]

yeroignsa, Ho oHA crader HeycTOWYMBOIL, ecM M3MEHUTH
a, , coelas ero MeHbime, 9eM —4,5.

II p ume pS. llycTs maTpuna mopsagka n X n mpegcras-
lleHA B pacdieHeHHo# ¢opme

11!

U IycTh MaTpuna [a] mmeeT mopaAmok kX k. Ecau k auaro-
HAJLHEIX 3JIeMeHTORB (1 BeJUKUI B CPABHEHUHN CO BCEMH OC-
TaJBHEIMH anememamu Ma'_rpuum, TO ee cOOCTBEHHLIE UHCTA
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6u3Ky K k 3HAYeHMAM @;; 1 n—K COGCTBEHHLIM IMCIAM MaT-
puni [d]. Tak, marpuna (coorsercTayiomas [d])

]

‘uMeer cobcrBennute yucaa 41,541,658 i,

a MaTpHna
— 100 —1 2 0
—2 —100 —1 2
0 —3 1 —3
2 -1 1 2]

umeer coOcTBeHHEe 4mcxa —101,39, —98,62 u 41,5064
+1,720i.

Cnexmcreue. Ecam cucrema [d] HeycToiumBa, HO
CHCTEMa C YeTHpbMA NEepEMeHHHMM YCTOWYMBA, TO YBEJH-
4YeHUe BHYTpEHHEH YCTOHIABOCTH NepeMeHHHX , H Z,
B KOHI@ KOHIOB IpPHUBENET K HEYCTOMIUBOCTH CHCTEMH B
T(eJIOM.

IMIprmep 6. CroskHasi mpUpona ycroi9MBOCTH XO-
pOLIO HMILIIOCTPEPYOTCs CHCTeMoil ¢ MaTpuueil

—3 —2 2
—6 —5 6
—5 2 —4

B KOTOpOil Ka)Kmas IepeMeHHass B OTANBHOCTH M KajKIas
Iapa mepeMeHHHX YCTOMYMBH, IeJI0€ e — HeyCTONIHRo.

Bepoammnocms ycmotivusocmu

20.10. TTouATHe «BEPOATHOCTH YCTOUYMBOCTH CHCTEMED)
HONYy9aeT TOYHHHE CMBICT TOJIBKO IIOCIE TOro, KAK oIpefe-
JleHA cucTeMa, [ Hee ONpefleIeHo IOHATAE YCTOHIUBOCTH,
a 3aTeM yKasaHo IpOCTPAHCTBO, U3 KOTOPOTo GepyTcs BH-
fopku. Boolme pasIuuHHIX .ONPEJEICHHH «BEPOATHOCTH
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YCTOHYMBOCTHY CAUIMKOM MHOTO, 9TO6GH MOKHO OHIo HM3y-
garh Bce uX 8fech. Ilpm HeobXommMocTH KajKmoe M3 HUX
MOJKHO OHTH PACCMOTPEHO OTAEIbHO.

Jlasi Hac HpefCTaBJIAST UHTEpPEC BOPOATHOCTH YCTOH-
YUBOCTH JAUHENHON CHCTeMH, Korfa Kod(uIueHTH ee
MATpHOH ABIAITCA CIYIalHHMHA YuclIamMyu. IT0 IPUBO-
INT HAC K CJefyouei 3anadge,

daemermani, MAmpuysl nopaoka nXn A6AL0MCL seuye-
CMEEHKBIE YUCAL, CAYLATHO BbIODAHHbIE U8 2EHEPAAbHOU C080-
EynnocmU ¢ sadanHwum pacnpedesenuem. Haiimu sepoam-
HOCMb moeo, WMo 8ce cobcmeeHHble YUCAL MAMPUYDLL UMEIOMm
OMPUYAMEIbHEIE BCUJECTNEEHHBIE YacmU.

HacronbKo MHe H3BecTHO, 3Ta 3ajada He pelmeHa jajie
B TaKOM YacTHOM Clly4ae, KOTAA BCe 3JIEeMeHTH MMEnT ofH-
HAKOBLIe pACHpefeNeHHA, HAlpUMEp TaKue HpOCTHEe, KaK
HopMaabHoe ¢~ *' uin papHOMepHOe B HHTEpBaIe (—a, -}a).
Tak Kax TeM He MeHee MHe ORIM HeoOXofUMH cBefeHHsS 00
HN3MEHEHWY BEPOATHOCTH YCTOHYMBOCTH CHCTEMH IpH BO3-
pacTaHuWd| n, A DPoHU3BeJ HMIAPHIECKAES MCIETAHAA — JJIA
ciIydas, Korga Kod(pPumueHTH MATpHOH ABIAIOTCA I(EJIL-
MH YHCIAMH, pABHOMEPHO pACHpefeNeHHHMH MEXIY
—9 n 9. Marpmusr cocTaBasanck ¢ MoMolmgbio «Tabauime
caygaiHux uucesr»y @umepa u Neiitca, IOpoBepKa ycToidu-
BOCTH HpOMBBoAHIACh C IoMomibio HpmsHaka [ypmuia
(§ 20.7). Onna w3 monyYeHHHX MATpHI] TpeTbero MopsAaKa,
HampuMep, mMella BHUJ,

—1 —3 —8
—5 4 —2
—4 —4 —9

B arom cnygae mropoii ompepgemmrend I'ypeuma panen
—=86, u fansHeiimee Accaegosanme He TpebyeTCA. IIpu n>3
o6nem paGorsl GricTpo BospacTaeT, TaK KAK BpeMsA, He-
o6XonuMoe MIA HMCCHE[OBAHMSA, pacTeT HpubIM3UTEIBHO
Kak n®. Pe3yabTaTH NpoU3BeJeHHLIX HCHBTAHMMN CBeIeHEl
B Tabia. 6.

Mu ofpamaeM BHEMaHNE HA CKOPOCTH, C KOTOPOii Bepo-
ATHOCTh YCTOHYMBOCTH CTPEMHTCA K HYJI0 IpH yBeiu-
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TABIUIIA 8

Uncno Hoana yeroi-
Hopranor Yucno m yoro
MATDULL | WCHETAHZN ycz%:g;ux YUBRIX ty?lm eM,
2X2 320 77 24
3x3 100 12 12
4X4 100 1 1

deHuM n. MO)KHO BHICKA3ATH TUIIOTE3Y, UTO BEPOATHOCTH
o 1
YCTOHIHBOCTH MATPHLE HODAAKA 1 PABHA . dra rumoresa

coBMecTHMA ¢ AaHHWME Tabauni (x*=4,53, P=0,10). I'n-
uoTe3a Mo)KeT OHTH HEIOCPEACTBEHHO HpoBepeHa npu n=1
7 n=2. K rakoMy ke BRpaKeHUIO s BEPOATHOCTH MOKHO
upmiite, obpaTuB BHUMaHUE HA TO, ITO IPOBEpKA yCToidu-
BOCTH MATpHMIH HOpARKA n Mo ONpH3HAKY ['ypBHIa COCTOMT
U3 n 3TANOB, I Ha Ka3KJI0M TAle 0THAAeT 0KOJIO HOIOBIHE
Marpun. Eciu BpeAmoloKETh, 9To SHAKH onpefelnTelei
PypBEma craTHCTHYeCKH HE3AaBHCHAMEI, TO BEpOATHOCTh

YCTONYABOCTA CHCTEMK B TOYHOCTH paBHa 5 .

B onmcaHHHX MCTIILITAHMAX 3HAKHM 3J6MEHTOB TJABHOI
AMATOHAIN GBI PABHOBEDPOATHO IIOJOKHTSIbLHEIMA W OT-
pUIATENBHHMH, T. ©. IEepPEeMeHHbIe OLIIM ¢ OAMHAKOBOM
BEpPOATHOCTEID BHYTPeHHe YCTONYMBH H HEYCTOWYMBHL,
IToaromy mHTEpecHO MCCTEMOBATE BepOATHOCTD YCTOHIUBO-
CTH CHCTEMEI M YCIOBMH BHYTpeHHeil yCToHYMBOCTH BCeX
ee lepeMeHHKX (3T0 03HAYAET, YTO BJIEMEHTH IIaBHOMI Aua-

ToHAJW paBHOMEpHO pacmpefielAwnTcs mexay 0 m —9).

CooTBercTBy0mue ACONTAHUA TAKKE ORI NpPOBEJeHH!,
M BEpOATHOCTh YCTOMYMBOCTH OKAa3ajach Oolbme, eM B
nepBoM caygae. Tak, nupam n=1 oma pasHa 1 (Bmecto ¥2),
upH n=2 pasHa'/, (BMecro'/,). PesynspraTs oTAX HembITa-
HUl IpUBEeHH B a6, 7. Hak n » HIepBOM ONHTe, BepOAT-
HOCTHh majgaer opu yBelIU9eHNH 1.

AHaJOTHYHHE HCUHTAHUA OBLLIM IIPOBEJEHK € TFOMEo-
cratoM. B 3THX HCHHETAaHMAX 6J0KM B3&aHMONEHCTBOBAIH
MEKAY co00ii B YCIOBUAX, ONpeeeHHEX ¢ HOMOINBI0 YHH-
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TABJIHNITA 7

Uncno Ooaa ycroii-
IIopAmoK Unecao
3 YCTOHYUBHX |4HMBHIX CHUCTEM
MaTPHLE UcIHbITaHnK crcTeM % '
2%2 120 87 72
3x3 100 55 55

cenekropoB. IloxosxeHne yHnCEIeKTOPOB OCTABAIOCH HEHB-
MEHHLIM B Te4eHUe OFHOrO MCILITAHMA, TaK 910 oOKYHAS
cBepxycToiiunBas (yAbTpacrabWiIbHasg) o6paTHas CBA3B
6rma Hapymena. Cuadana HAXOQUIM KON YCTONIUBEIX
cHCTeM A BYX GIOKOB, a 3aTeM — IPHU TeX jKe o0MuX yc-
N0BUAX — A Tpex u deTnpex. IloroM mamenanm o6mue
YCIOBUA W HAXOAWIM HOBYI TPOHKY BepostHocreil. U Tak

Iaow- ! \
°\° " .
-
§ X
3
(Y L
g 50
S
% .
S L
3 .
[ n
S
Q .
q | %
1 | :
0" 7 :
Yucno nepemerHsIT
®dur. 66.

nanee, scero 6 pas. I3-3a pazandua B 06mux ycaoBUAX yc-
TOUYNBOCTH OKA3KIBATACH HHOTAA BRICOKOM, HHOTTA HU3KOM.
Ho s kaskgom ciyaae mors yeTof9MBHIX cucTeM Hmajalia mpd
YBeIWYIeHHH 9YuCIa B3auMopefcTByiomux Gaoxon. Pesyns-
TaTH 3TUX WCHLITaHuil mpusepeHn Ha ¢umr. 606. Haxpas
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KpABas NpPOBeJeHA depe3 ToYKM, H306pajKaiomye BeposT-
HOCTH YCTOWIMBOCTH CHCTeMH HpH OFHUX M TeX ke o0mux
yCIOBHUAX.

ITH pe3yabTATH [OKA3HIBAIOT BeckMa Maxo. Mu mpn-
BeJH UX JNE AJXA IOATBEPKACHNA MHCIM O TOM, 9TO Be-
POATHOCTE YCTOMYMBOCTH OoJbImolt JMHeHHON cHCTeMI,
cocTaBIeHHoWl CIydailHEIM o0pasoM, Mana, u, CIefOBa-
TeXBHO, Ooxbimas cucTeMa HOKHA, BooOme roBOps, CYu-
TaThCsA HEYCTOWIMBOM — 10 TeX Iop moKa He Oyger ycra-
HOBJEHO ofparHoe.
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IMAPAMETPH

21.1. B #BYX NpegBAYMUX rIaBax MH paccMaTpUBAIM
olpefiesieMEe COCTOAHMEM CHCTEMH B H30JMPOBAHHOM CO-
CTOAHUH WA ¢ TOCTOAHHEM BX0KoM. Tenepb MH mepeiinem
X M3YYeHNIO CUCTEM, HA KOTOpHe BINAIOT BHOINHNE BO3Mei-
CTBHA MJIM HAa BXOJ KOTODHIX NoAal0TCA udMeHenusi. MaumMm
CIOBaMM, MH HEpeXOAHM K PACCMOTPEHUIO «MAIMMH C BXO-
AoM» (cM. «BBeneHue B KNGepHETHRYY, T1. 4).

3 omkiTa W3BECTHO, UTO BTH M3MEHEHUA COOTBETCTBYIOT
BBE[IEHUI0O B KaHOHHYECKOEe IIPEfCTaBJEHMe IIapaMerpos,
TaK 970 9TO HPEACTABIGHNS mpHOGperaeT BUS,

dadt =f (x,, ..., 2, a, a, ...) (=1, ...,n).

21.2. Ecau 3adpmrcmpoBaTsh BeKTop a (@1, az, ...), TO MBIl
nonyduM Habop GYHKuUME f,, 3aBHCAmMMX TOJNBKO OT Z;
CJe[[OBATEIBHO, IPUAEM K CHCTeMe, OIpefelseMoil COCTOA-
nmem. OTciofa caexnyer, 9To Kaxcdulii Habop sHaueruil napa-
MEMpos8 omeewaem HEKOMOPOMY ONnpedeseHHOMY ROAK).
NHuME clxoBaMu, MOMKHO YCMAHOBUMb  COOMEEMCINBUE
MeXAY ABYMA MHOMKecTBaMm: 1) MHOKeCTBOM BHAYeHUN 4
H 2) MHOXeCTBOM Ioleil, KoTopHMH MoKer o6IajaTh cu-
crema (cM. pur. G8); ycraHoBIeHHEe 3TOT0 COOTBETCTBUA
mpeficrasiser coboil, MoskeT GHTH, caMulil ¢yHIaMeHTAIb-
HHI GaKT U3 BCeX, 0 KOTOPHX LLIAa pedb B BTOHl KHHUTe.

Moskio moKasark, 9TO BTO COOTBeTCTBHE He B3aMMHO-
ORHO3HAYHO, a4 MHOTO3HAYHO — B TO BpeMA KaK ONHOMY
3HA4YeHMI0 BeKTopa a(a,, a,, ...) COOTBETCTBYOT S/[(MHCTBEH-
HOe T0JIe, ONHOMY ¥ TOMY ke HOJI0 MOI'YyT OTBe4YaTh pas3iaud-
HH® BeKTOpH. TakuMm o6pasoM, BT0 COOTBETCTBHE ABIAETCA
oroGpakenuem Tuma BypGaku.

XapaKTep BTOro 0T06paKeHNA HATIALHO NPEACTABIEH
Ha ¢ur. 67. Hammaa Touxa sepxmeit jyunuym P cooTBeTCT-
BYeT OfAHOMY 3HA4YEHMIO BEKTOpA &, KaKAAA TOUKA HIDKHEH
auHME F COOTBETCTBYET OAHOMY IOJMIO CHCTEMLI. 3aMeTHM,
9ro 1) Kakpoe 3HAYEHUE BEKTOpa ollpefelser ofiHo MIoJe,



Hapamempu an

2) HU ofuH BOKTOp He omupeneisier 0oxee ogHOTO WO,
3) HeKoTOpHe HONA MOTYT OHTH ollpefiesieHH Gosee uem
OHUM BEKTOPOM 1 4) HEKOTOpEIe I10JIA MOI'YT HEe COOTRETCT-
BOBaTh HM OfHOMY 3HAYEHHMI0 BeKTopa d.

21.3. E ciin BexTop @ Mox<eT IPHHAMATD /71 3HaSeHMil (T.e.
BO3MOJKHKL /. KOMOMHAIumii 3HaYeHMH HapaMeTpoB 4;), TO
cucTeMa MOMKeT MMeTh m IoJjieli. ITH m moiell MOryT GHThH
pasiNYHKEMH, HO HE MCKIIOYEHA BO3MOKHOCTB, 9T0 HeEKO-
TOphIe M3 HUX OYAYT coBIAnaTh MeRAY coloil.

duar. 67.

21.4. Ecam mapaMeTpsl MeHSIOTCS HeNpepHBHo (T. e.
CKOJb YTrofHO MAJLIMH IMAraMM), To BO MHOTHX CIy49aax
COOTBOTCTBYIONMe N3MeHeHUs B Nole Maaunl. Ho BoaMokHO
TAKIKG, YTO CKOJb YIOAHO MaJOMY M3MEHEHHIO TapaMerpos
oTBe4aeT 604bUL0e M3AMeHeHue odsA. VIHEIMA cIoBaMHU, TOIA
4acTo, HO HE BCerga ABIAITCA HellpepHBHLMU QYHKIUAMY
mapaMeTpoR.

21.5. Ecim mapaMerpsl HEIOCPOACTBEHHO BO3AeRcT-
BYIOT TOJNBKO HA 9acTh IepeMeHHHX, oHH MOABATCA TOJBKO
B coorBercTByomuXx f,. Hampumep, kanoHmueckoe mpep-
¢raBieHEe (MAMMHH C BXOJIOM @)

dz,|dt =}, (z,, z,; a), }
dz,/dt ={, (z,, z,)

COOTRETCTBYOT TAKO! cXeMe HeIlOCPeNCTBeHHHIX BO3AeiicT-
BUil:

a |—->| x,
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21.6. Bnopsa uaMeHAOU[MecA IIapaMeTphl, MOKHO yUeCTh
41000e W3MeHeHYe B OIpefeIsdeMOil COCTOAHIEM CHCTeMe
(n, ciegoBaTenbHO, B PU3NTECKOH MM GHOTOTUIECKONR «Ma-
OIMHE»), B TOM THCIe JIF00YI0 BO3MOMKHOCTD BMEIMATENBCTRA
axcieprMentaropa. CienqoBaTeIbHO, €C/IM OTHOIIGHNA M-
Ay TepeMeHHHMU CHCTEMBl Z=jf(Z) M3MEHHINCH TaK, 9UTO

OHa MOJIYYHuIa BUA £=(Z), TO 3T0 U3MeHEHNe MOKHO NIpPef-
CTABHTh KAK pe3yJjpTaT MSMEHEHUs IapaMeTpa o B eUHON
cucreMe r=1y(I; ), TAK YT0OH, HaNpuMep, IpH a=1 moxy-
aute f(z)=y(z;1), 8 npn a=2 nomyuurs ¢(z)= VY(z; 2).

TIpuMeHuM 3TOT MeTOR K IIPOECCY, omucaruoMy B § 8.11,
rie MAarHUTH [BYX GI0KOB OHUIM COeXMHEHH JIETKoll CTeK-
IAHHOH HMTHIO, TaK 9TO OLLIM BHHYKIEHH Kojebarbea
BMecTe. MEI TOKAKeM, YT0 COSNUHEHUE U Pa3beANHeHIe MAT-
HUTOB DKBHBAJGHTHO W3MEHEHMI0O HmapaMerpa, IPUHUMAIO-
IMero oHO W3 [BYX 3HAYSHWUIL.

IIpeamomokuM, 9To B OHHTE yYacTBYHT GioKH Z,, Z,
U Z, ¥ MH COeAMHAEM MATHUTH IIEPBOTO U BTOPOTO 6JIOKOB.
I[o coefimHeHUs ypasHeHusa uMenu Bup (cm. § 19.11)

d:l,‘l/dt =a,%, + a,,r, + Ay 25,

dxz/dt =a,%, + a,,7, + Gys% 41

dx /dt - a’alxl + aazxz + anxa
HOCJIe COeNHEeHU A x, x’ 9TA IIepeMeHHEe HPUHUMAIOT
OJUHAKOBHE 3Ha4YeHHuA U OJHO U3 HUX, Hampumep xz, MOKHO
HCKJIIOYUTh N3 CUCTEMEI. Ho z I[pOILOJIH{aeT I{eﬁCTBOBaTB Ha
Aapyrue nepeMeHHHe U Ha HUTH, GOGHHHHIOID;YIO ee ¢ x
ypaBHeHKﬂ II09TOMYy IIPpMHMMAIOT BUJ

dx:/dt =(a,, + a,, + @, + ay,) T, + (ay, + aza) Tyy
dz,/dt = (a,,-—i—a") r, 4 gy Ty }

Jler«o yGegurnesi, 9T0 eCau CUCTeMa COAEPIKUT mapaMerp b
M ee ypaBHOHMS WMEIOT BHJ|

dxl/dt z{au Ji_ b(a,, + a, + azz)} z, + (1—2) au‘rz_i—
+ u+ban) Tys
dleldtz: a,,%, —l—(ln-’t + PP

dz,[dt = (a,+bay) 2, +(1—b)a,x, -+ a7,
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To mpu b=0 moyy3anM ypanHeHHe, OTBEYAIOIEe CHCTeM® ¢
pasbeJUHEHHEIMM MarHEMTaMH, a Ipu b=1 — ¢ coenuuen-
uumu. (Kowewno, ara cucreMa — He elHHCTBeHHAs CHCTe-
Ma, objajgaionias 3THM CBOICTBOM.)

21.7. Mt Gynem roBopuTS, YTO lepeMeHHAS &, Be[[eT ce6s
KaK IOCTOAHHAS (YHKIUA, €CTH BEITIOIHACTCS O[HO U3 ClIe-
AYIOIMZX YCIOBHUIl (TeTKo IoKa3aTh UX 3KBUBAJEHTHOCTD):

1) mepemernHas, KaK QYHKIOUA OT BPEMEHH, COXpAaHseT
HadaJXbHOE 3HaYeHWe I);

2) B KaHOHWYeCKHX YpaBHeHMAX f, (z,, ..., Z,) ToKge-
CTBEHHO PABHO HYIIO;

3) B ypasmemmax § 19.7 F(a?, ..., 20; t)=a).
(Ilpegnonaraercsa 3afaHHoO!l HeKoTopasA obixactb $aszoBoro
IpOCTPAHCTBA.)

Bce mepemenHHe cECTeMH, ONpe/edseMoil COCTOAHNEM,
KpoMe CTYHIeHYaTHX M HOCTOAHHHX (PymExumuil, ME Gymem
HA3HBATDH NIABHLIMA NEPEMEHHKMHA CHCTOMEL.

Teopema: Ilodcucmema 2Aa6HHT NEPEMEHHBLY CUCTLEMYL,
onpedeasemoii cocmosnlem, makxce o6pasyem cucmemy, on-
pedesasemyto cOCmMOAHUEM, €CAU MOALKEO cmynewiamale Byik-
YUl He MeHAIM C60UT 3HAYEHUI.

IIpexmotosxum, 970 Z,, ..., T, — IMOCTOSHHEE U CTYIEH-
JaTH® QYHKIMM CHCTOME, & &, ..., &, — €6 [JABHLO Ie-
peMeHHh e, KHHOHKHGGKEG YpaBHeHMA CHCTEMH HMMEIOT BUQ

dx‘/dt :0, \
dmk/dt =0,

B2y oAt =Toy @1y oo oy Tpy Tpuyy ++ 45 T,), J
dxn/dt:fn (Tyy o ovy Ty Tpiys o0y T,)-

Wnrerpupys mepesie & ypanHeBuit, momyuaem z, =12, ...
<oy Tp==2), 4 HOJCTABJIAA HONYJCHHHE 3HAYCHAA B 0CTAIb-
HEIe yYPaBHeHMS, OpuxoauM K cHCTeMe

dzy,,[dt=Ff,. . (@0 ey @y Tty o, 2,),

dz,Jdt=f (2% ..., 2% Ty, «o., T,)-
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B aToii cucreme z‘l’, ceey xg — NOCTOANHLIC, He 3aBUCANAC
or BpeMeHH. [losToMy ypaBHeHHA UMET KAHONMIOCKYIO
dopMy oTHOCHTENBHO Z,, ., ..., Z,. CllefloBaTedbHO, 3TA CH-

creMa SBIAETCA CHCTeMOM, OoNpefelaeMoil COCTOAHHMEM, B
m000M HHTepBaJle BpeMeHH, He cofiepiKanieM TOIeK W3-
MCHEHHA Z,, ..., L.

O6rrar0 BHGOD WepeMmeHHEIX, o0pasyomux cucreMy,
oLpefielieMyi0 COCTOAHNEM, BAaBUCHT 0T PAKTUIeCKUX OT-
HONmeHUH, CymecTBYIOMAX B peallbHON «MamuHe», @ Hal-
I0faTend He MOMeT M3MEHUTh MX, He BHOCA H3MEHEHWI

Rt
>\\\ :;‘7\( AN I/ {\
7\ (AN )l,‘»;\k

® ur. 68. Tpu nond B NJI0CKOCTH (Z,, Z,), OTBeUAIOMMe 3HAUCHUAM
napamerpa a =0 (I), a =1 (II) n a = 2 (III).

B camy «mammuy». VI3 Teopemu, ofiaKo, ciaegyer, 9To -Ha-
6110112 Te b MOSKET 110 CBOEMY KeJaHHI0 BKI09ATh DOCTOAH-
HHe QYHKUAA B oHpelleNsieMyl0 COCTOSHUEM CHUCTeMY HJIH
WCKJAI09aTh MX, W IIpH 9TOM THH CHCTeMbl He H3MEHHTCH.
Nuuimu cnopaMu, NMpefioyieHds «NApaMeTp & COXpPAHAET
IOCTOAHHOE 3HAYGHME (,» W (CHCTeMa CONepPIKHT IepeMeH-
HYI0 &, KOTOpas, KaK IoCTOsIHHAsS QYHKIUA, paBHA CBoEMY
HagalbHOMY 3Ha9eHHIO a° »,— IPOCTO [BA cliocofa BHpa-
KeHVA ORHON ¥ Toll e MECHU. _

21.8. OKasuBaa BAMAHWe Ha Iole, W3MeHEHWe Iapa-
MeTpa BJHMAeT TAK)Ke Ha YCTOWIMBOCTD JMHEN IOBeJeHUA
cucteMsl. HampuMep, paccMoTpuM CHCTeMSE

dz,jdt =—z, V- az,, dz,ldt =z, —z,-}1.

Ilonaras nocaenosateasno a=0, 1 1 2, HoayInNM TpU Mo,
usobpasxennne Ha ur. 8.
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Korna a=0, cymectByer ycToiiauBoe cocTofHYe PABHO-
Becus B Touke z,=0, z,=1. llpn a=1 cocToanns paBHOBe-
cuna uer. [lpu a=2 cymec'myeT HeycToW9uBOe COCTOAHME
paBHoBecuf B Touke z,=—2, z,=—1. B atom cayuae
KasKJoMy SHAaYeHWI0 YapaMerpa ¢ oTBedaeT CBoe Hoje
(npugemM pasnMYHEM 3HAUYCHUAM HAPAMETPA OTBEYANT
pasAmIHEe [OJA).

Odsedunennsie cucmemst

21.9. (OcHoBHHe HIOJOMeHUA, oTHOCAIINECA K o0Ben-
HEeHAHHIM CHCTeMaM, paccMoTpeHN Bo «BBefgeHun B Ku-
GepHetury», § 4/7. Smech MBI GymeM ToDOPUTH TOIBKO 0
HellpepRIBHHIX CHCTeMaX.)

IlpocToit ¢uaudeckuit akT coeUHEeHAA ABYX MalmuH,
ecTeCTBeHHO, HaXOMHT CBoe oTpajkeHHe B MaTeMaTHdeCKOM
anmfiapaTe. 9To 3HAYATEAbHO Jerde MoKasaTh B KaHoHW9e~
CKAX ypaBHeHMAX, YeM B ypaBHemmax § 19.7.

I{one'mo, MOKHO OBTO O MPOCTO HANMCATH CHCTEMY
YpaBHeHUH, BKIIOYAIOMIYIO BCE IepeMEHHble, # BBECTH Iapa-
MeTp @, IPMHUMAKIUi ofHO 3HAaYeHUe, KOIZa 9acTH cu-
CTeMEl COefWHeHH, M Jpyroe, Korjga OHA pasbefUHEHH.
OfHaKko 5To HHYETO He CKasalo O 00 MCTHHHOM CMbICIE
«00beMHEHNA» CHCTEME. 3HAYMTeJbHO Jdydme BBeCTH B
O[HY CHCTeMY HapaMeTphl, sBIAl0NMecAd QYHKIMAMYU Ie-
peMeHHBIX BTopoil cucTeMH (TeM camuM GymeT oxapakTe-
pu30BaHO BANAHMe BTopoil cucTeMH Ha nepsyio). Ecau ma-
paMeTphl KasAoil M3 cucTeM ABAAIOTCA PYHKUIMAMH uepe-
MEHHKIX npyroﬁ TO 3T0 03HAYAET HAJNWYHE J[BYCTOPOHHEro
B3amMofieificTBusa, Hawpumep, nmycrs M nMeeM opEy cu-
cTeMy ¢ ABYMSA NepeMeHHEMMH:

dzldt =f, (x,v; a), |
dy/dt:fz (I, ?/) J

U RTODYIO C OFHOH IepeMeHHOIL:

dz/dt = (z; D).
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Torma cxeMa HEMOCPEACTBeHAHX BO3NEHCTBHN MMEET BHJ

L]
ycrs Temeps a-—HexoTopags QYHKUEA OT 2, HAIpUMED

npocT0 a=—=2z. Torfa ypaBHEHWA HOBOH CHCTEMHl IIPWHH-
MaloT Buj

—| z |=| ¥ b |—|z

dz/dt =/, (z, y; 2),

dyldt=f, (z, y),
dz/dt =@ (z; b),

a cXeMa HeNOoCpefcTBeHHHX BozfeiicTBH — Buj

b|—| 2z |—| 2

=y

BBeneM, pajiee, eme OfHY CBABh MEMNy CHCTeMAaMH, IO-
aoxuB b=—y. llonyumm ypaBHEeHUS

dz[dt =f, (2, y; 2),
dyldt=f,(z, y),
dzjdt = (3; y)

# TaKY0 cXeMy HeloCpeJCTBeHHBIX BO3II,9ﬁGTBHﬁ:

>

z [y

zZ

B aTom MeToxe ycTaHoBieHde Kajkaoil ¢cBA3E NPHBOAUT
K HMCKJII0YEHUI0 OTHOTO MApaMerpa. OTOo eCTeCTBEHHO, Tak
KaKk KasKjHM DapaMeTpoM, ¢ IOMOmbio KOTOPOTO yCTaHaB-
AnMBaeTcA CBABb ¢ APYroil cucTeMoid, Mor OH BOCHOJAB30-
BAThCA IKCHOPIMEHTATOp AJAA NpPON3BOALHOr0 BMENIaTeN b~
crpa. VlHnMu clloBaMM, Opu HameM DOAXoxe o0bemnHeHue
¢ mpyroil cucreMoil 3aMeHAeT lefiCTBAA JKCIEPUMEHTATOPA,
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Tako#t MeToj o0BejMHEHUA He BIUAET HA BHYTpPEHHEee
HoBefleHUEe KasKHoi M3 CHCTEM — OHO OCTABTCA WpPEsKHUM
¢ Toli TOJbKo pasHHIeH, 9To Ha Hero Bo3JeHCTBYIOT Hepe-
MeHHEIe, KOTOpHe paHblne OLIM 1A JaHHOH CUCTeME mapa-
MeTpaMu.

21.10. Teopema: O6vedunennas cucmema obaadaem 60-
aee 6ozamuvim @sl60poM Ccnocobos8 nosedeHus, wem cucmema,
npedcmasanioyas coboii  COBOKYNHOCMb  U30AUDOSAHHIL
uacmeii.

(9To Nerxo mokasaTh B IPeAONOMeHWH, ITO KasKgas
9acTh UMeeT KOHEYHOe THCJIO0 BO3MOKHEIX COCTOAHUN U Ko~
HegHOoe 9HCI0 BXOLoB. ToT jKe pe3ynbTaTl mid OecKoHeT-
HOTO ¢JAyYas MOJKHO IIONY9uTh IpefelBHEM IepeXojoM,
HO 3To HoTpeGoBajso OH NpUMEHEHUA CHENMAJBHHX Me-
TOROB pacdera.)

pexnonomum, 910 cicTeMa COCTOUT U3 p dacTell, KasK-
Aas M3 KOTOPHIX MO;KeT HAXOMTbesa B n1000M M3 s cocToAA-
il (p B s KoHeuHH). Torja YHMCio BO3BMOIKHEIX COCTOAHU
BO BCeX WACTAX CHUCTEMH PABHO s He3aBHCHMO oT ToTo,
CoelHHEHN NAM pasbefuHeHH ee wacTH. ([lna ymobcrsa
noloxuM sP =k.)

Eciay wacTé cucTeMH COeJAMHEHBI TAK, 9TO0 KasKpoe U3
3THX k& COCTOAHUMA MOKeT mepeiiTH B Jiboe U3 &k cocTognui
(mepexofkl Kasxmoll 9acTy HUYEM He OPAHEIEHH, TOCKONb-
KY OHZ 00YCIOBJEHH COCTOSHMAMHA APYTHX YacTeil cucTeMH
U MeHAITCA NpM MX H3MeHeHHM), TO UHCHO BO3MOIKHEIX
npeolGpa3oBanuil pasHo k.

Ecau sxe 9acTd He coejHeHH Me;kAY coboil, To mpeobpa-
30BaHHUA KayKAoll YacTH He 3aBUCAT 0T COCTOAHMA JPYTHX.
IToaTomy mpeoGpasoBaHue LEI0ro COCTaBIAETCA IPOCTO U3
npeo6pasoBaHuil OTReABHHX JacTeil. B Kampoil gacTu cs
COCTOAHNAMN MOMeT HpousoiTH s° mpeobpasoBaumit. Ilo-
9TOMY 9HCHO BO3MOMKHHX Npeo0pasoBanmil B NeM0oM PABHO
(s5yP=(sP)*=k*. Tax rax s<k, To k< k*, uro u oxasumnaer
TEOPeMY.

21.11.Myers X, ..., X,,—CoCTOsAiHYE PABHOBECUA CHCTEMEI

dzjdt=f, (2, ..., 2, a,, ...) (i=1,..., n)

ﬂpl/l OHPGILGJIEHHHX 3HaYeHudaX ¢;, a4 3aTeM 3TA CHCTeMA

4'7
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OpUcoeRWHAeTCA K JApYToil, Tak 9To 4, CTaHOBATCA (QYHK-
IMAMY 0T ;. EciIH y, TAKOBH, 9T0 @, Bce BpeMsA COXPaHAIOT
cBOM NlepBOHAYAJbHEE 3HAUenus, 7o X,, ..., X, ocTamercs
COCTOSHNeM paBHOBECUA cHcTeMH. B 3ToM ciydae mHyaw
¢yukmuil f, 1 cocToAHHA paBHOBeCHA Z-CHCTEMH He W3Me-
HAIOTCA OpU oNepalWd COeJNHEHHA.

21.12, Bmecte ¢ TeM yCTOHIABOCTD CHCTEMEL MOYKET IpyGo
HapymuThcsa. B ofmem ciaygae, Koraa f; npou3BOJbHEL,
OpoBepHTE 3T0 HelerKo. Ho B immefinoMm cayuae (cay-
HameM IpuOIMKeHAeM [0 11000il HenpepHBHOIl CUCTEME;
cM. § 20.5) aT0 cenaTh HeTpyAHO.

IprBeseM Tpu mpuMepa.

Il prwmepl. Jee cucmems mozym o6pasosamsv ycmoii-
Yusoe yeroe npu 00HOM cnocobe coedunenus u Heycmoliuugoe—
npu dpyeom.

PaccmoTpuM aBe CHCTeMB — KajkAaf ¢ ofHON ITepeMeH-
Hoii:

dz)dt=z-}-2p,+p, m dy|dt=—2r—3y.

Ecam o0beuHuTs MX, NOJONHB r=2z u p,—1y¥, NOAY-
9UM CUCTEMY

dz|dt =z +2y+p,, }
dyldt=— 2z — 2y,

cofcTBeHAHe uncia KoTopoit pasumt —1, —1; ecaepona-

TeABHO, cucteMa ycroiiumpa. Ecam jxe monowuts r=z,

p,=Y, O0beAuHenHasA cucTeMa OyjeT HeycTOHumBON — ee

cobcTBeHHMe uncja paBHm 0,414 m —2,414.
HNpurwmep 2, O6vedunan ycmoiiuugse cucmemst, MONCHO

npuiimu & HeycmoiNugomy yeiomy. '
IlycTs gamn Tpm yCTOHYMBEIE CHCTEMEI:

dz|dt=—x—2q — 2r,
dyjdt=—2p—y+r,
dz/dt=p+q—z.

OO0BbeuHEM ¥X, HOIOKUB p=2, ¢=Y, r=z. llonydenHas

cucreMa nMmeeT cobcrBennnle wacaa 41, —2, —2 n, caxefo-
BaTelibHO, HEYCTONINBA,
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MMpuwmep 3. Obwvedunans Heycmohuusve cucmemsl,
MOHCHO npuiimu & ycmoiiuueomy yeaomy. QObefuHEM He-
YCTOMYUBYI0 CUCTeMy € JABYM:A IepeMeHHEIMU

dz/dt=3z—3y—3p, |
dyldt=3z—9y—8p |

¢ Apyroll HeycTolunmBod cHcTeMoil
dz/dt=21q-}-3r-}3z,

NoJX0KUB q=2, r=Y, p=z. Ilexoe ycroliauso.

Cucmenmda, onpedeansenas CocmoaHueM

21.13. Teneps sAcHO, 9TO UMEIOTCH [(Ba OYTH HIYUeHUs
cIokHOM (T. . oOpasoBaHHOM U3 MHOTHX dacTell) IHHAMH-
9ecKoil CHCTEMEL.

OnuA myTh — HCCReloBATh YACTH CHCTeMH WA Jlaxe
OTAeNbHHE INlepeMeHHBle B U30MHPOBAHHOM COCTOSHUH, a
3aTeM WOCMOTPETh, YTO HNPOHCXOAUT IIpU KX COGIUHEHUH.
«3HaHuMe» Kajk{oil 9acTd WM KasK[Iof NepeMeHHOH o3Ha-
9aeT BO3MOMKHOCTH TOAYYUTH COOTBETCTBYIOMME YpaBHe-
HYA KaHOHWY6CKOTO IIpefCTaBIeHus (eCaW He B BHJe MaTe-
MaTH9ecKod GopMYJIE, To APYIUM cHocoGoM, TalOMuM Hef-
BYCMEICIEHHEIN oTBeT). 3HaHUE cHoco0a MX CoefUHEHNS
03HAYaeT, UTo oIpefeleHHbe TapaMeT pH Kakfoil 9acTu Mo-
ryT OHTEH MCKIIOYEHH, TAK KAK OHM ABNAIOTCH U3BECTHHIMH
QYHKUUAMY HepeMeHHEX Zpyrux wacreil. Taxum obpasom
MOKHO HoJy9uTh KaHOHMYeCKoe WpejcTaBleHHe WeXOoro.
Jiunuu HoBEJEHAA Ienoro MOryT OHTb MoIXydeHH HHTEr-
PHpOBaHHEM 3TOTO HpeAcTaBienus. Mrak, MH MomeM HETH
0T 3MINpHYeCKOT0 M3ydeHud qacreil u cnmocoba EX coeuHe-
HUA K nociedyiowemy BHAHUIO LEIOTO.

Ilpyrasg Bo3MOKHOCTH — Cpasy HCCHEHOBATH Ueloe U
ero JHHUY IOBEJEHUHA ¥ B Pe3yabTaTe HoXyuuTh GyHKIUH,
npuseennse B § 19.7. Ux puddepennuponanue (cM. caen-
creue B § 19.9) naer xamoHMUecKoe HpefcTaBienue Beell
CHCTeMHl W, CJefoBaTelXbio, NpPEeCTABIEGHUA ee dacTeil,
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eclu JipyTie MepeMeHBHEe PacCMATPHBATDL KAK I1apaMeTpHL.
Tarum o6pasoM, MH MoKeM HAYMHATH ¢ 3MOMPUIECKOIO
U3YUEHNS IeNoro, a 3amem NOJNYydaTh CBEJEHMA 0 TacTAX
CHCTeMEL B cllocobe X coefiHeHus .

21.14. Tenepb cTaHOBUTCA ACHO, oYeMy CHCTEMH, oLpe-
AelsieMble COCTOSAHMEM, 1 HX KaHOHUTeCKHE IPejicTaBIeHIa
33HUMAIT TAKoe BajKHOe MECTO B Teopuu «Mamuu». Ecian
cycTeMa olpefieligeTcd COCTOAHNEM, TO ¢ HOMONIBIO epBHY-
HHX oIllepal(dfi MK yCTaHaBIMBaeM ee KAHOHUTIECKOe Ipef-
cTaBlleH¥e, ¥ Hame 3HAHWe CHCTEMEl CTAHOBUTCH NOAHM.
IJTo, KOHEeIHOo, He 03HAYAET, YTO MH pacIoliaraeM MWOJHEIM
3HAHWEM pealbHOH (MaIIMHE, KOTOPAA HOPOAIIa AAHHYIO
CUCTeMY,— 3TO, MOKeT OHITh, BooOme HeBo3MoxxHO. Ho
9T0 o3HAYaeT, IT0 MH NMOJIYYWIN IoJHoe 3HaHUe alCcTPaKT-
Holl cHCTeMH — IOJHOe B TOM CMEICNE, YT0 Ham¥ Ipej-
CKa3aHHA CTAHOBATCA OfHO3HAUHHMU ¥ JOCTOBEPHHIMH,
nproOpeTarnT (OTHOCHTENBHYI0) 3aKoHYeHHOCTh. Ecim Go-
JeNBIIMK Oepel Kad{ILM CHOpTUBHKIM COpeBHOBaHWeM Ha-
BEHIBaeT NobegWTend M ero ILPOTHO3H BCeTda ONPABJH-
BalTCsA, MH JlollycKaeM, 4TO ero 3HAHWA B 3Toil ofnactu
ABAAITCA NOMHHEMH, XO0TA B APYTHX 00AACTAX OH MOoMKeT
OHTH KpaiiHe HeBeyKeCTBEHHEM Y6 0BeKOM.

Wrak, B cooTBeTecTBHU ¢ Hameil ocHoBHOH crpaTeruei
(§ 2.17) ncenenoBanue cucTeM, OnpeelAeMEX COCTOAHHAEM,
AOGKHO 3aHWMATh KJI0YeBoe MeCTO B TEOpPHUM (MAaIIHHY,
TaK Kak 9Ta fopMa MCCAe{oBAHUA ABAAETCA 3aKOHUeHHOH 1
noasoit. Ilpoume e ¢opmul Teopmm, mpEMeHseMEe IpU
H3y9eHNY JPYTUX CIydaeB, MOTYT OBITH HalileHH KAK CJef(-
CTBHA HEYMOJIMOro BONpoca: «Kak OBITH, eCIM B TOM WIH
MHOM OTHOMeHHY MO 3HAHWE He HABJIAETCH IOJHBIM?D

Tak MH DpuXofEM K cHCTeMaM, KOTQpHe CTOXb 9aCTO
BCTpedaioTcd B OMoJOrMIeCKOM MUpe — 3T CHCTEMEI, Ie-
peMeHHEe KOTOPHX He NoAAATCA NpAMoMY HablolleHuio;
CUCTEMHl, B KOTOPHX MH He ¥MeeM BO3MOKHOCTH padiuIuTh
BCE COCTOSIHNSA; CYCTEeMEl, KOTophle MOKHO HAOTI0faTh JHIIb
B ompefielleHHble MOMEHTH BpeMeHW; W TaK Aallee.

21.15. Tlomatae cucreMH, ompepnelsieMoil cocToAHMeM,
AienTnd9no BBefentoMyY lllerHOHOM TOHATHIO «OECITYMEOTO
KaHaJIa», ollpefeldeMOTo Kak He4To, MMeMee COCTOAHWE
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@ 1 BXOJ| Z, TaK 9T0 Kamkfoe a, NPH JaHHOM BXOfie Z, Ne-
pexoguT B HoBoe, BIIoNHE olpefelleHHOe COCTOAHMEQ, . .,
BaBMCANee TONBKO OT Z, U a,:

@, =8 (xm an)'

Hecmorpa na cosepmenHo unyw ¢opMmy, 3To ypaBHe-
HUe 3KBUBAJEHTHO HaNeMy KaHOHHTeCKoMy MpejcraBiie-
HOI0, TAK KaK OHO YTBEp/KAAaer, 9To SaJaHHEE SHAYCHUA
HapaMeTpoB £ W HAYaJNbHOTO COCTOSHMA CUCTEMH IoJHO-
CTHIO OIIpPEfeNAlT clefyomee ee cocTosnne. Ecau Gu wH-
MeHep CBA3A NoHalaiofal HeMHOro 3a OGHolioramMy 7 ycH-
XonoraMu, oH CKasaJ OB, 9T0 OHY, IO-BMIUMOMY, IIpeiIo-
9uTalT HMeTh Jelo ¢ OecmmymHBIME cucTeMamu. VI 8To ero
saMeuanne He GELIo Obi 6aHANBHOCTHIO, TAK KaKk HMeHHO Oec-
DIYMHBI® CUCTEMBI OTKpHBaIOT HpOGTOp pimig:e CTpOI‘OI‘O ue-
CIeIOBAHUA.
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SBJEHNA,
CBASAHHHE € IO0CTOSHCTBOM

22.1, Tlepemennas HasEBaeTcA eTynenuaTol gpyurmmeii
B ollpefielIeHHOM MHTepBaje HalXoNeHNs, eCll ee M3MeHe-
HUA B DTOM MHTepBale XPOMCXO/AT MIHOBEHHKIME B KoHed-
HEIMH CKadKaMH B HEKOTOpHe JMCKpeTHLIE MOMEHTH (IH-
€0 KOTOPLIX KOHEYHO), TOTJA Kak MEKIy CKadxkaMmy ee
3HaYeHNe IOCTOAHHO.

22.2, Jlag Toro uro0H yCTaHOBUTH OCHOBHLIE CBOUCTBA
CTyneH9aTod QyHRIUM B HEKOTOpoll cucTeMe, PaccMOTPHM
crefyoomuy IpuMep.

Ha meBecoMoli mpyKkuHe IofBenieH TPY3UK MACCH 7.
Ecna npyXuny HATAHYTH CIUIIKOM CUJIBHO, To oHa 000-
pBeTcs u rpy3uk Oyaer cBoboiHo mafats. IlyceTs gua yBemn-
deHUA JJIVHH Opy:KUHH HA 1 cw Tpebyerca cuma k Oun u
TaKaf e CHIA TPOTHB OO OYKHOTO HANIPaBIeHU A TpefyeTca
JJA ciKaTHA IpYKMHHL. J|BiXeHVe Ipy3ura OyjeM Xapak-
Tepu3oBaTh PAacCTOSHMEM Z IO BEPTHKANM CBEpXy BHU3 OT

. DONOMKEHUA NpPYRUHHL B OTCYTCTBHe TPY3HKa.

Ecne B Haaabubil MOMEHT BpeMeHY IOMEeCTHTH TPy3uK
BHIIe WX HYKe TOYKH IOKOH, ero NBWKeHHe OyHeT olH-
CHIBATLCA ypaBHEeHWeM

%(m %):gm—kx, (15

rfie g — yCKOpeHue CHIH THxeCTH. ITO YpaBHEHHE MOKHO
OpHBeCTH K KaHOHWYecKodl dopme HofcraHoBKoll r=x,,
dx|dt =z,

dz,[dt =z,

dx,/dt:g-%x,. (2)

Ecar mpy:kusHa ofopBeTcs, & cTaHer paBHEIM HYyNi0 #
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ypaBHeHHA TpHoOpeTaroT BUJ

dz,/dt=z,, 5
dz,|di=g. (%)

Ipexnonomum, uTo mpysxuHa o6pHBaeTcA IpH pacTs-
JKeHEM pa aauAy X.

Tlonesienyie TaKoil CHCTEMBl MOMKHO M3y4aTh JBYMA K-
BUBaJIeHTHHME crocobamMn. Mur MoxeM paccmaTpmBaTh k
Kak IapaMeTp CHCTeMH (z,, Z,), UaMeHeHde KOTOPOTo Iepe-
BORUT ypaBHeHUA (2) B ypaBHenusa (3) (cm. § 21.1). Ilpu

.
.

\_—/' I,
\_"ﬂ/";
A B
@®ur. 69. IHoae cucremu (z,, x,) MO Pa3pHBa UpY-
#MHUHEM (A) 1 noclie paspusBa (B).

IIpaBee MYHKTADHOK JWHAA NOJIA HE CYINECTBYET, TAX Kayx NDH
pacTAHeHMA Ha BIMHY X NpPYHNHA PaspHIBACTCA.

sToM mode A cHcreMn OymeT NepexoguTb B Dode B
(dur. 69).

Ipu ppyrom noaxome MEr MosKeM paccMaTpMBaTh Z,,
X, ¥ k£ KaKk TpU MepeMeHHhIe HeKOTOpoll CUCTeMH. ITo —
oupefeisieMasg COCTOSHMEM cUcTeMa, o0najaomas equH-
CTBEHHBIM IolieM, maolpaxennniM va ¢ur. 70. Ilpu raxom
NOAXOAe crymeHdaTas QYHKOUA Ho/KHA OHTH BBeJleHa B
KaHOHWYeCKNe YpaBHEHWsA. OTO MOYKHO C/(eNaTh, HampH-
Mep, TaK:

' K | K
dkjdt=q ( 4+ 5 th {q(X——x,)}—lc) A
-rme K — BHadagbHoe 3HadeHUe NepeMmeHHoil k, a ¢ — Goab-

moe MoJ0KUTeJdbHoe gucno. Ilpu g—oco moBenenue k crpe-
MHUTCA K cTyHeHdaToll GyHKIum.



384 I'raea 22

Ipyrag BoBMOMKHOCTh — HCIONB30BaHUE §-PyHKIUM
Jdumpaka, ompenenegHOil crepyiomumu ycaosuamu: §(u)=0
opu u=40, a mpm u=0 crpemurca K GeCKOHEIHOCTH TaK,

q9To
s

{ 8@du=1.

—a0

Ecma duldt==8{g(u, v, ...)}, To du|dt Gymer paBHO HyIw
BCIOAY, KpoMe 8HaUeHNi U, v, ..., 06pAMAOMAX ¢ B HYIb.

®ur, 70. Mone cucTeMu ¢ TpeMsa HNepPeMOEHBIMU.

Iipm atux snagenmsax O(¥) MTHOBEHHO CTAHOBUTCA GECKO-
HeIHO GONBImON U U MEHAETCH KOHeIHHM cradxoM. IIpak-
TAYECKAA MOJb3a DTUX NpPEACTABIEeHHHA HEBEIUKA, OfHAKO
OHUM UMEXT GOIBIYI TeOPeTHYeCKYIH IEeHHOCTH, IMOKA3H-
‘Bag, UTO CTyIeHYaTHe QYHKIWH MONCHO BKINIATH B KAHO-
HUYeCKOe NpefCTaBJeHMe CHCTEeMEH,

22.3. B cucreMe, onpefelsemoil COCTOAHUEM, CTYIeHIa-
Tas QYHKIUA MeHAeT CBoe 3HAYeHMe TONBKO B ONpefeleH-
HHX CQCTOAHWAX CHCTeMHl, HA3KBAGMEX KPUTHIECKEMA
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Ha ¢ur. 70, HampuMep, TAKUME COCTOAHUAMA AJs CTYIeH-
qartoii pymKkmuu k, mMerommeil HadanbHoe 3HadeHne K , 6ynyT
Bece TOIKH MIocKocT™ k=K (BepXHAs MIOCKOCTH), JNeKAmue
capasa or r,=X. ‘

Boo6me roBops, KpUTAYECKHe COCTOAHNA MOTYT OHTBH
pacimonoens TpondBodbHo. OfHAKO OOHYHO 3TO paclo-
AokeHHe HellpephBHO. B 3ToM cIydae cymecTByeT KpHTH-
YecKaA IMOBEDPXHOCTH

ok, z,,...,2,)=0,

KoTopad IpH JAaHHOM Kk OTfelifieT KPUTHYECKUE COCTOSHUS
or mexpurnieckux. Hampumep, Ha ¢ur. 70 317a moBepXHOCTS
nepecexaeTcd ¢ miIockocTsio k=K mo nuumn z,=X. (Ilnoc-
KocTh k=0 He mepeceKxaeTcs ¢ KPATHIECKOH MOBEPXHOCTEIO,
Tak KaKk B Hamell cHCTeMe HeT COCTOAHUMA, B KOTOPHX k
MeHANOCh OH Iocie TOro, KaK cTAlo PABHEIM HYJIIO.)

O6u9HO ¢ ABNAeTcA QYHKNMUe TONLKO HOKOTOPHX Ie-
PEeMEHHHIX cHCTeME. TaK, OTKPHTOEe HIN 3aKPHTOe HOLoMKe-
HEe TeaerpadHoOro peie 3aBHCHT TOABKO OT ABYX IepeMeH-
HEX — HaldInd TOKA B KaTymKe W IPeAHAYmero coc-
TOAHUA.

Taxue IepeKT0ICHUA U KPUTHISCKHEE COCTOAHUA MOKHO
HaGmofaTs B roMeocrTare. HpuTHueckas HmOBepXHOCTS: (B
TOepBOM HpubNMKeHUN) mpefcTaBiseT co00il KBagpaT, Kyo
AN YeTHpeXMepHHl Ky6 B ¢a3oBoM IpOCTpaHcTBe — B 3a-
BHCHMOCTH OT TOro, CKOIBKO MCIIOJB3YeTcA GIOKOB (ABA,
TpH MAN YeTHpe). HpuTudecKUe COCTOAHUA PacHONOKeHH
B IpPOCTpaHCTBe BHe 3To#l moBepxHocTH., V3-3a Haawuma
niodTa B OepeKMnYaTeNAX KPATATIECKNe IOBePXHOCTH KId
BKIIOUCHNA HECKONbKO HE COBIAZAIOT ¢ IOBEPXHOCTAMHE s
BHIKIIOICHASA.

Cucmemsvt ¢ HECKONODKUMU NOARMU

22.4. Ilpeanomoxum, 9T0 B IpeHAYIEM IPAMepe KaKas-
TO HEW3BeCTHAA HAM CHJIa BpeMs OT BpPEMEHH BHe3aIIHO
pBeT HpYKUHY W TaK ke BHE3ANHO BOCCTAHABIUBAGT ee,
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Ecau 651 338 Bpema HaONIOJeHUSA IPOHM3OMIO MHOIO TAKHUX
aAKTOB, MH CHeJanm OH BHBOJ, 9TO BTa oIpefeddeMas co-
CTOSHHEM CHCTeMa IolepeMeHHO o0xafaeT To moieMm A,
10 moieM B (cm. dur. 69).

TaKkyio cHCTeMy MOMKHO Ha3BaTh cncremoﬁ ¢ nByMsA
moIXAMA. AHANOrAYHO, OCIM IIADaMeTPHl CHCTEME MOTYT
OpUHUMATH I DA3AMIHEX KoMOMHanmil 3HadeHmil, BHe-
3allHO CMEHAIIUX APYT JApPyra B CHAY HeA3BECTHHIX
HaM IpHAYMH, MEl MOKeM CKa3aTh, 4To CHCTEMa HMeeT r
noxaei.

22.5. C onpefeneHHON OCTOPOKHOCTEIO MK MOKEM Ipo-
BeCTH 3T0 PACCYKAeHUEe B 00paTHOM HaOpaBleHUH, UCIOJN b~
8ys cooTBercTBHe, ommcanHoe B § 21.2. JleiicTBHTenbHO,
XOTA 4UCA0 Hodefl He oIpefelseT dmcia HaGopoB 3Hage-
HUA DapaMeTpoB, HO OHO jaeT AAA dTOro dmCia OMEHKY
cruay. ClefoBaTedbHO, IoJe, MeHAIOMeecA KaK MepBHI psaf
Oyxs B § 9.13, Tpefyer, Kak MEEIMYM, YeTHpe 3HAYCHNA Ia-
paMeTpoB, a Hole, MeHAIMeeCA Mofo0HO BTOpOMYy pARY,—
He MeHee 15. =Y

Ecan, maydas OoBeeHNe CEcTeMil, HaGnopaTean obxa-
DPY;KUBaeT, 4To ee Imoje OCTaeTcA HEH3MEHHEIM, OH, KO-
HeYHO, /I0J/KeH 3aKII09HTh, YTO MEHHMAJbHOe IACIo HABo-
poB 3HAadeHMWil mapaMeTpoB paBHo egurRMLe. Ecainm B moie
CHCTeMEl [POW3OMII0 BHE3AHOS N3MEHEHHE H IIONYIHMB-
meecs moje 0oJiee HE MEHAETCHA, TO MUHAMAIEBHEIM YHCIoM
HaGopoB Jiad HoBoro moag Oyjier olaTh efuHANA. B aToM
ciydae SHeIepUMeHTaTop BIpaBe cjelaTh BHBoJ (§ 7.13),
4To IapaMeTpPH CHCTeMH JOJKHE BecTH ce6f no Menvuwiell
Mepe Kak CTyIeHYaTHe (YHKIOUM, TAK KAK IOCTOAHHE
dyaxnum He Moriim 6K IPHBECTE K IpoHCHMeAmeMYy H3Me-
HEHMIO, 3 9aCTHYHO MOCTOAHHELE QYHKIKA NaJIX OM H3JIHN-~
Hee pasHoolpasme moJeil.

Ceeprycmoiinueas CucCmema

22.6. B§7.26 6ruto yske faHo olpefeleBNe W ONHCAHE
mpocTeiimne CBOHCTBA CBEPXYCTOMIMBHIX (yIbTpacTabUIb-
HHX) cucTeM. Mhr, ofiHaKo, AafiUM HOBOe, IHCTO MATEMATH-
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YeCKOe ONpefeleHre, TAK KaK 9T0 YMEHBNINT BO3MOKHOCTD
He[[Opa3yMeHWH M CO3JACT OCHOBY A KOINIeCTBEHHOTO
HCCNE0BAHAA CBEepPXYCTONIMBOCTH.

CeepXxycToiiumBaa CHCTeMa JOKHA COCTOATH M3 IJaB-
HHX IDepeMeHHHX &; M CTYNeHIATHIX QYHKUHIN a,, IpHueM
Heioe IpeAcTaBIfeT co00ll cucTeMy, oIpeleldeMys CO-
CTOAHUEM:

dz;/dt =f, (z; a) (i=1,..., n),
da;/dt=g; (v; a) (i=1, 2, ...).

Oyurnua g; KOMKHKN AMETHh BUN, AHAIOIMYHH yIOMAHY-
ToMmy B § 22.2. PellpeseHTAaTUBHAS TOYKA, COOTBETCTBYIOMAA
HAa9aJbHOMY COCTOAHWIO CHCTeMHI, pACMOJQHEeHA BHYTPH
KpuTHiecKoil moBepxHocTH @(z)=0 — OBEPXHOCTH, Ha
KOTOpON W3MEHANTCA B3HAUGHNA CTYIEHYATHX (QYHKIMWIA.
B MoMenT n3MeneHus HOBbIE 3HAUCHUS a NPEICTABIAIOT CO-
Goil crydalinie BHOOPKE W3 HEKOTOPOLO 3aJaHHOIO pAac-
TIpeNeNIeHNA. )
Y paBHeHNA IIaBHHIX ITepeMeHANX romeocrara (§ 19.11
AMeT BUJ

dxi/dt=ai1‘zl+'ai2x2+aiaxa+ai4x4 (i=1, 2, 3, 4).

3necy a,; — cTyneHdaTHie QYHKIAW, 3HAYEHAS KOTOPHX
paBHOMepHO pacupefeieHH Mexay — 1 m 4 1. Kpurnge-
CKHe IOBEPXHOCTA JTUX CTYHeHYATHX (YHRnuE mpubiu-

. 14
’HeHHO ONIMCHBAKTCH YpaBHeHHAMH ]x|=—4— , IpAIeM Ka -

nias cTynendaTas GyHKIUA a,, MEHsET CBOe 3HATUEHHE TOIbKO
TOrjia, KOT/{a COOTBETCTBYIOIee Z; IePeceKaeT KPUTHISCKYI0
HOBEPXHOCTb.

Tar rar a;; MEHAIOTCA CKAIKAMH, TO, HACKOABKO MHE
H3BECTHO, AHANUTHYECKOe HHTerpupoBanue aTux guddepen-
MUAJBHBIX ypaBHeHHi HeBo3MokHOo. Ho onucanue cucteMsr,
VpaBHeHHs U yKa3aHUe MOPAIKA CIYyIaliHHX BHOOPOK, Xa-
PAKTePH3YIOIMUX MON0KeHHEe YHUCENEKTOPOB, OFHO3HATHO
OLpejieJIAIoT MoBeflenue z; u a;;. [loaromy moBeenne cucre-
MH MOXKeT OBITH U3Yy4eHO C HI060ff CTeneHBId TOYHOCTH €
TIOMOIbI0 YMCJIGHHKX METO/0B.
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22.7. Cxonbxo B cpepneM Tpebyercsa Ipob pisa oThiCKA-
HAA OKOHYATeJbHIoOro moixs!® Fciaum Aia cBepXycToHYuBoi
CHCTEMEl CYIMECTBYeT BEPOATHOCTH P TOT0, 9TO HOBOE IIOJIO
rJIaBHHX IIepeMeHHKX OyeT yCToHINBO, B BePOATHOCTH IO~
neil HE3ABUCUMEIL, TO CpefHee UHCI0 MoNei (BKIonJIad OKOH-
9aTeJbHOE) PABHO 1/p.dTo BUIHO UB CAEAYOIIEro paccyKae-
Hua. IlepBoe nole Oyaer OKOHYATENBHEIM ¢ BepOATHOCTHIO
P U He Oy/eT oKOHIAaTeNBHHM ¢ BOPOATHOCTbIO ¢=1—p.
B mocnegmem ciygae BTopoe Iolie TaKsKe ¢ BePOATHOCTHIO
p Oyier OKOHYATENBHHM U C BEPOATHOCTHIO ¢ — HeET, TaK
9T0 00mas BepoATHOCTH TOrO, 9TO OHO OYJeT OKOHYATENb-
HEIM, paBHA pg, & BEPOATHOCTb TOro, YTO HPOUBOHIET
mepexofi K TpeTekeMy IOAI0, paBHAa ¢°. AHAJNOIMMYHO Be-
POATHOCTS TOr'0, UTO OKOHYATeNBHEIM OydeT u-e molle,
paBHa pg"~'. OTcioma cpejfHee THCIO HEOOXOMUMEX HpoO
PaBHO

P+2pq+3pg* + ... +upg® ...
p+pe+4-pe+...+p" .. P’

JacmuuHnas He3a8uUcCuMocms

22.8. Mu nsyganu fieiicTBHe IepeMeHHKX YT HA ApYra,
Habaomas moBefeHme Beell cucTeMsl B meaoM. Ho Heabas
14 CKA3aTh 9T0-HUGYAH 0 HEMOCPEACTBEHHOM BIUAHUU Of-
HOll mepeMenHO# Ha Apyryo? VIHEMU cloBaMH, MOKHO JH
pacipefeduTs NpUYMHY HU3MEHEHHA OFHOH IepeMeHHOR
MEKIY MPYTEME HepeMeHHEIME CHCTEMEI, CKa3aB, 4TO Ta-
Kaf-TO YacTH ero BRIBBAHA OJHOU IepPeMEHHOi, a TAKafg-TO
9acTh — gpyroii? Boobmie roBops, HeXb3dA — H3MEHEHHE
OTHENpHLIX NEPEMEHHbIX 3aBHCHT OT HOBECHUA BCEH CH-
CTEeMBI B I[eIOM M He MOoKeT OnITh pasgereno. Hanpmmep,
ecan dr/dt=sin z-4-z¢”, mpuuem z=%, y=2, To 3a 0,01
eMHUIE BpeMeHU Beauduna x Bo3pacraeT Ha 0,042, Ho 8TO
4UCN0 HEIb3sl pasOUTh Ha [[Be 9aCTH, TAK UTOOH ofHA OnlNa
o0ycioBlleHa BeJIWYEHOA &, a ApPYyras — BeAWIAHOR Y.
Toxsko B OTAGNBHEIX MPOCTHX CAyJaAX N3MEHEHHe MOMKHO
NPeACTaBUTh B BUJe cyMMbl TAKAX CJAraeMux, Ho B Omo-
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JMOrMYeCKAX CMCTEMAX TaKWe CIydaW BCYpedanTcs KpaiiHe
pefKo, XOTA OHU HE ABJAITCH HCKINIATEIHHHEIME B Teo-
peTndeckoil (usHKe.

) 22.9. IlycTs mana cmcTeMa, ompefexseMas COCTOSHEEM,
€e molie, JWHNA WOBEJeHNA B HEM W Yy9acTOK P aToil TMHAN.
Hano Tarmxe, 4To z, — 9ACTHYHO LOCTOAHHAS $yHRITA.
Torga 9KBUBaNeHTHEl clefyOmue IATh YTBePKACHMIA, TAK
49T0 HMCTHHHOCTHh (WIA JIOJKHOCTH) OFHOTO W3 HHUX BIIEIET
3a c0o6oif HMCTHHHOCTH (MJIE JOKHOCTH) BCeX JpyFHUX:

1) x, ectp KoHcraHTa (HefeiicTBylomas mNepeMeHHas);

2) dz,[dt=0;
3) foleves 3, .. ) =05

0 .
4) z,=z, HesaBucuMO OT ¢;

3) F‘7 (z° t)Exp Opud TaKux [, KOTOpEeE He BHBOAAT IHU-
HUKP 3a IpPelelH ydacTka P.

(Ilpm »TOM Bce, ecTeCTBEHHO, OTHOCHTCA K 3aJaHHOMY
y49acTKy P.) OKBHBalleHTHOCTb JEIKO CIeAyeT U3 CBOMCTB
ypaBHeHuit § 19.9 u mx muTerpasos.

22.10. IlycTs fana cucrema, onpegeiseMas COCTOAHAEM,
W [Ba HAYAJBHEIE COCTOAHUS, OTIMUAIOIMECH TOIBKO 3HA~
YeHHAME. z; (pasHocTh paBHA Azj). Eciu usmeHenme z,
OMHAKOBO B 000OUX CIydasX, MH [OBOPUM, 9TO I, He 3aBH-
CHT 0T ;. AHAJUTHIECKH ITO BHIIAARAT TaK:

Fk(xgn’ LA ] .T-t;, ---; dt):
:Fk(xl;), ey x?-—l—Ax'}, el dt). (1)

I[pymun CcJ0BaMHu, Z, He 3aBHCHUT OT iy €ClIN IIoBeJleHne
Z, H6 MEHAETCA OT TOoro, YTO B HAYAJBHOM COCTOSHHH x}

u3MeHeHo Ha Agzj. (He myraiite nsMenenue Az} ¢ uaMeHe-
aueM di.)

IT0 dacTHOe ompefielieHne CIYKHUT OCHOBOH AJA JANb-
HelimmX 0600miennii. B mpakTUYecKHX HPUAOHSHUAX YpaB-

Beume (1) cIpaBeannBo mpH MoGHX Az) (BOBMOKHO, BEYTPH



390 T'rasa 22

HeKoTopoili komedno#t obixacTs) W AXA MOGHX HAYATLHEX
COCTOAHMIA T, (TaKiKe, BO3MOMKHO, BHYTPH HEKOTOPO# Ko-
HedHoll obxacTu). B ®ToM cilydae HesaBUCHMOCTH Z, OT
T; OLpENeIAeTCA YCIOBEOM

i)
—F, (z°; t)=0.
Ox°

7
Honeuno, kax u Bcerga, goiskHa ORTH yKasana o6JacTh, B
KOTOpO# BEIIOJHAETCA JAHHOEe COOTHOHmEHNE (3TO yKasaHUe
MoKeT OHTH ABHHM HIM IG{pa3yMeBaTBHCH).

Cxennt 6ozdeticmauii

22,11, Mesxny cxemoii Henocpe[CTBEHHEX Bo3AelicTBIA U
KAHOHWYECKUM IIPefcTaBlIeHNeM CHCTEMEl CYNMIECTBYeT mpo-
cTad ¢BA3b. O THPABIAACH OT MparMaTHIeCKON U SMIUpUIE-
CKOIi TOUKY 3 peHUs, BHCKA3aHH0# B § 2.7, ME UPeAIONOKEM,
9T0 RabIIOfaTeNhb MCCIeKYeT CUCTeMY ¢ IOMOMbI0 IepBHY-
HHX onepanmii. B pesyasrare oH Hodydaer Qymkuum F,
(8 19.7), 3aTeMm f;, a TaK)Ke CXeMH HeNIOCPEACTBEHHHX B(3-
neiicremit (§ 4.12). Ilpm aToM B cxeMe Henocpedcmeernblr BO3-
ReiicTBHIA ¢cTpeaKa GymeT UATH OT Z; K Z, TOrKa M TOIBKO
TOT/Ia, KOTZ[A B KAHOHMIECKOM ITPe/ICTABJICHNY Z, ABHO BX0-
aur B f,. (O6AacT> m3MeHeHWs ApryMeHTOB Npeflolara-
eTcA 3aIaHHOM.)

22.12, MokHO TOKAa3aTh, 4TO B cXeMe KOHEYHHIZ BO3-
AelicTBUI cTpeIKa OT Z; K Z, IPOBORUTCA B TOM M TOIBKO
B TOM CiIydae, KOIJ[a B ypaBHeHuu § 19.7 x} ABHO BXO[AT

B F, (B HexoTopoil 3afaHHON obnacTu).

(Bomee monHO 3TH BOOpOCH OHMM pacCMoTpERH B Tep-
BOM WM3flaHHWH, HO ceiIac HEeOOXONUMOCTH B UX nonpoﬁﬂom
A3710;KeHAH HeT.)

22.13. Ilonesno 3aMeTHTh, YTO ©CAHX JAHE n TOYeK, TO
npu a6oM ducie IpoM3BOJIBHO MPOBEIEHHKIX CTPOIXOK Mo-
JYYeHHYI0 cXeMY MOMKHO TPAKTOBATh KAK CXCMY HeIocpef-
CTBEHHHX B03/eiicTBHii., JTOTO HENb3A CKA3ATh O cXeMe KO-
HEYHBIX Bo3feiicTBUil. B camMoM fele, eclIdm B Takoil cxeme
BE/yT CTPEIKH OT P Kk ¢, & 0T ¢ K T, TO RoJI7KHA OKITH U cTPe-
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Ka oT p K r. Ce1oBaTeIbHO, 6CIH CXeMa HEMOCPEACTBOHHRIX
Bo3eiicTBUH MoskeT UMeTh J1060i BUM, TO CXeMa KOHEIHEIX
Bo3jeiicTB il JoJsKEA 06XaATh CROMCTBOM TPAH3ATHBHOCTH.

22.14. Temeps MHL MOEM CTPOTO IPOREPUTH TO3MC, BEI-
cxasamguii B § 12.10. Ha ¢ur. 47 mawa cxema memocpenct-
BeHHHX Bo3neictBuii. Ipexmonaraercs, dronemnoe n3onu-
POBAHHO U IpeLCTaBiseT co0oil cHeTeMy, ompefedgeMyo
cocToanueM. (Jlis- wpaTrocTn ME GymeM 0003HawaTh WH-
nexcamu A, B m C nwo6bie MepeMeHHEIe U3 MHOMECTB A,
B u C cootBerctBernHo.) Torna KaHOHAYECKOE IIpejcTaBIe-
HWE I1eJ0r'0 JOJKHO UMeTh BUJ]

9:”A=f.4 (24, Zp), ]
Tg=fp (T4, Tp, Tc), ¢))
e=fc (Zp Zc),

NpHUYeM . He BXOJHAT B f 4, & T, He BXOXUT B f. JOKasKeM rTe-
Ieph 7iBe 9aCTH TEOPEMEI.

1) Nlyers B — nmocronnEme GYHKNUE (B HEKOTOpO# 3a-
RaHHOU 06sactn). 0603HAYAM COBOKYMHOCTh X 3HAYCHHI

gepes . Torna Bepxuee ypaBHenue cucTemH (1) mpuHIMaeT
Bu]l

Ty =1 (Za» B)-

I9To MOKA3HIBAGT, UTO CUCTEMA T, ONPefelseTCs COCTOSHUEM
(moxa P mocrosmno). Jlanee, mHTerpans F, aTux ypaBHe-
HUH He MOI'YT COfiepsKaTh 2%, [M0aTOMY cHcTeMa A He 3aBH- -
cnt oT cucteMul C.

Amanormuno lokasniBaeTcs, yTo C — cuceTema, Ompene-
JsieMasi COCTOARMEM u He 3anuceaman ot A. ClegoBaTelbno,
TocToAHCTBO QYHKIMHA B clymur 6apbepoM, NpeBpaman-
muM A u C B He 3aBHCHMEIe Apyr oT APYra CHCTeMHI, OIpe-
IeJAeMHEe COCTOAHHEM.

2) NoxaskeMm obpatHoe. IlycTh uMeeTca B3ammopeiicT-
e Mesny A u B u mexny Bu C, Ho A u C HelloCpeACTBeH-
HO He B3aumopeiicTByioT. IlycTsh, manee, cucTema, COCTAB-
nennas u3 4, B u C, oupepenserca cocToanmeM. HaxoHer,
IycTh YCTAHOBIEHO, 9T cHCTeMH A W C He3aBUCHMHL Of(HA
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OF Jpyroii m TakKe ONUpPEReNAIOTCA COCTOAHHEM. UTo
MOKHO CKa3aTh 0 IepeMeHHHX}cucTeMu B?

OTCYTCTBHE CBASH MEKIY ¥4 2 C DoKasmBaer, dTo
KaHOHWYECKOe MpefcTaBieHne ANA A RKOMKHO MMeTh BHJ,
IepBoil CTPOKH B cucTeMe ypaBHenmid (1):

Tg=F4 (%4, p).
YaureBas, 94To B 3ToM ypaBHennu A Oyger cucTeMoil, om-
pefensaeMoil cOCTOAHMEM, TOJNBLKO B TOM cilydae, eClIU 3Ha-
qeHnA B He MeHAKNTCA €O BpeMeHeM, HOLydYHmM, 9TO Zp
ROJKHEI GHITH IOCTOAHHHMI (GpYHKIIUAMH.
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V. Poce 3mbu

RoMCTPYEIMA MO3ra

Penaxrop A. B. JEBHHA
Xynomuur H. C. X menescrnan
X yIo:ecTReHHbi PETAKTOD
H. B. 3omosa
TexXHNUeCKUIT PENakToOD
B, IT. Pubruna
Hoppextop A. A. Toaxywrun

Cpano B npousBojcTeo 24/IV-62 r.
ITonnncano % newat™ 4/VIII-82 r.
Bymara 84 X 108!/, 6,3 6yM. .
20,5 new. ga. Yu.-usg. x 17,3,
Manx. Ne 4/0464. Tena 1 p. 36 1s.
3axas Ne 2968

HU3TATEJIBCTBO
MHOCTPAHHONI JIUTEPATYPEI
MocxBa, 1-it Prxckuii uep., 2

Ilepsan OGpasnosas Tunorpadusa
nMmeHu A. A, Ynanosa
MoCKOBCKOTO ropOCKOr0 COBHADX03a
MockBa, -54, Bamosaa, 28



