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AHHOTAILIU A

KHAra ogHOro M3 KpyuUHeHMHX aBIIHACKAX yde-
HRX, XOpOUIO M3BECTHOTQ COBETCKOMY YHTATeNI0 IO Ie-
PpeBeJleHHOA Ha PYCCKHUR A3HLIK KHHre «BBemeHme B Ku-
OepHeTHKY», IOCBAMIEHA OfHOHl M3 OCHOBHHIX NPOOGJEM
KAOePHOTUKHA — aHAJHR3Y MEXaHH3MOB JeATEALHOCTH
HepPBHOH CHCTeMH, o0ecneunBalmuX NIPACHOCOOHTEIh-
Hoe nopefienne oprasmaMa. llepeBop cpeqanm co BTOpoOro
W3[aHAA, DNOJHOCTHhI0 HepepaloTaHHOr0 HW YaCTHUYHO Ha-
NFCAHHOrQ 3aHOBO.

IIpegHasHageHna AJIA O9eHb IIMPOKOrO0 KpPyra 4YMTAa-
TeJieif — OHOJIOTOB, MEJAHKOB, (PH3mKOB, MaTeMaTHKOB,
HIKeHepOB.

Pedaryun Guosnoeuueckoit aumepamy pol



INPEJUCJIOBHE K PYCCROMY HU3IIAHIIIO

B mocaenane Tofs OB OIMyOJHKOBAH PAJ HepPeBOXHBIX
KHUT 0 BolpocaM KuOepHetuku. HomedHo, 3TH nyldnn-
KaTWN He HCYEePIHBAIT BCETO TOT0, YTO B JIEHCTBUTEIBHOCTH
nevaTaercs 3a pyOexoM mo KuOepHETHKe W IO CMEKHEIM
HAIIpaBJeHHAM Hayku. [Jocratouno ykasaTh, Hampumep,
9TO TOJABKO KHOepHETHIECKOMY OCMBICIMBAHUIO BONPOCOB
HepPBHOU CHCTEMEI IOCBAMEHO B IToCHeHAE IO HECKOABKO
MoHoTrpaguit, B dYacTHocTH MoHorpadmu [xopmxa «Mo3sr
KaKk BHYMCIAHNTeNbHasa MamuHA», Posenbiamra «CeHcopHnie
koMmyankanumy, Cremnu-Il:koymca «HuGepmermra ecTe-
CTBEHHEIX CHCTeM» W PAX APYrHX. B 3TEX KHHrax paccMmart-
pEBAETCA B OCHOBHOM CBA3b KOHKPETHHX IIPOIlECCOB, IIPOTe-
KalliX B HePBHOIl cucTeMe, ¢ TeMH 3aKOHOMEPHOCTAMH,
KoTophie OBLIA chopMYyAMpPoBaHs B KuOepHeTnKe N CIATAIOT-
¢A CHenUPUISCKIMY AJIA KTAaHHOrO HAYYHOI'O HAaIlpaBJleHHA.

Cpegm atux womorpadmit oco0oe MecTOo BaHHMAaeT
xaura Jmodu «RomeTpyruusa mosra», HeoOwuHaA Aaa my0-
INKAMu# KnOepHeTMIeCKoro HampaBienus. ABTOp B cyml-
HOCTH He paccMaTpuBaeT B Hell KaKol-1n0o KOHKpeTHHI
GMBMoJOTHYECKNH MeXaHN3M W He aHAJU3UpyeT ero me-
TAJIH ¢ TOYKH 3peHNsA KuUOepHETHKH M ee 3aKOHOMEpPHO-
cTel. Ero mHTepecyeT Ta JorudecKasi CTpYKTypa, KOoTopad
CHY/KAT Kak Obl MaTpuieidl A BCAKOIO pPORA CIOKHBIX
B3AUMOJEICTBUN KaK B IpefejaX OpraEnsMa, Tak H
MeRILY OpraHmsMoM § BHeiiHelr cpefoll B 0COOEHHOCTH.
Cam Jubm HaBHBaeT 3TO WIOTHKOI MeXaHW3Ma», U AeMCT-
BUTEJIbHO, COIIOCTABJIAA PA3JIWIHEIEe STANE pPa3BepTHBAHUA
nporeccoB B CJIOKHBIX CHCTEMaX, OH pAacKpHBaeT 3Ty
JOTMKY ¥ YCcTaHaBJIHBaeT Hem30eAKHYI0 IOCIeTOBaTEeNb~
HOCTH IPOIECCOB TaM, IjJe H3y4YeHWe JeTaxeil Morio OH
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I He pacKpHTh 3TOK JOTHIECKOU CTPYKTYPH. JMIOK X0pomo
‘H3BecTeH COBETCKOMY UHTaTeldio mo ero paboraM ¢ amainm-
30M N KOHCTDYHpOBaHHEM TOMeOCTATHdeCKOH cuCTeMH (ro-
MeocTaT Jmbu). OfHAKO HACTOAMAS KHHFA HAET ropasgo
Raabme Tex HpolGaeM, KoTopHe Owmim MOogHATH B ero «Hm-
OepHETHKe».

Jmbu neiTaeTcA ceMdac HOHATHh W NPOAHAIMSHPOBATE
Ty FPAaHTHO3HYI0 PASHALY MEKAY €ro TOMeoCTaTOM K peab-
HEIM OPTAHH3MOM, KOTOpas OOHApY;KMBAETCA B YCJIOBHAX,
KOTJa ¥ TOT ¥ Apyroi npucnocabinBanTca (aganTnpyoTCH)
K pasamdHHM uameHeAnsaM. OH DpHmex K gOBOJbHO Iie-
JaJIbHOMY BEBORY, 9TO FOMeOCTaTy, KOTOPHH IpefcTaBasAeT
co0ofi OORYHYI0O CaMOPEryJUPYIOMYICA MAMUHY, KIAA
TOT0 4TOON afanTHpPOBATHCA K KaKOMY-IHOO H3MEHEeHWIO,
norpeboBajiock OH MHOTO MWUIHapHoB JeT, Torga Kak
KUBOMY OpPraHE3MY d9acTo JOCTAaTOYHO [JAA B3TOr0 BCero
JUmMb pjoJded CeKyHDI. JdTorT ]IpOGTOﬁ MaTemaanecRnﬁ
pacier ImOM M CIYRUT OCHOBHOM OTHpaBHOH UNeei
B HM3YYCHHMH M IIOCTPOEHHH IpuciocabiuBalolerocs romMe-
0CTaTa; B CYIIHOCTH, BTOpPas IONOBMHA KHHTH NEIHKOM
IIOCBAIMEHA PACKPHITHIO TeX JOTHIeCKHX CTPYKTYpP Mexa-
HA3MA HpHCHOocOoD0IeHHA, KOTOpaA OTIHYAEeT OpraHmsM OT
MeXaHI9eCKol'o aBToOMAaTA. .

B sTOoM ¢cMEICIEe HeABb3A He OTMETHTH, 9TO 3HATHTENb-
HOe NOCTOMHCTBO KHUTH JmIOM COCTOUT MMEHHO B TOM, 9TO
B Hell HamedaeTcs BIIoJHe olpefejleHHHE IyTh [JdA aHa-
W38 CJAOMHEX MW NPOCTHX «YJABTPacTabHIBHEIX» CHCTEM.
ABTop mOCTelleHHO pacKpHBaeT CBOUCTBA OTHX CHCTEM Kak
B OTHOINEHNH HX KOMIIOHEHTOB, TaK i B OTHOIIEHAH OTHelb-
HEIX «NoJCHCTeM» M UX BaamMmopencrsusa. UHTepecHO, 9TO .
BTOT aHAJHM3 BefeTcsl He B NPYMMEHEHNH K KaxKoMmy-ambo
KOHKDETHOMY MeXaHH9eCKoMY HIH OHodormdYecKoMy Hpo-
Ieccy, a MMEHHO B INIOCKOCTH N OTHYeCKHX B3aUMO-
OTHOHeHHH, KOTOpHE MOTYyT CIYKHTHh CBOero pomxa Tabiau-
e yMHOMeHUSA, IpHMeHAeMOH B CaMHX pasHooOpasHBIX
HanpaBJieHKAX.

~ IlpaxTudecKn Tak 0HO W eCTh Ha caMoM Aede. BuBomn

Jml0n, Kacamwlnmecs, HAIPpUMeDp, B3anNMONMCTBHA OTHEIb-
HEIX CHCTEM M JOMHUHHpPOBAHUA OJHHX CHCTEeM HaJX LEpY-
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I'EMIl, IpHMERAMEL B OAMHAKOBOH cTeneHr KO MHOTHM CHCTe-
MaM opraHmsMa. Tax, HampuMep, 3TH 3aKIYEHUA MCIKHO
OpUMEHNTh KAaK HA YPOBHE MOAKOPKOBHX GyHKUIHI, Tak
n B MacmTabe MeKMOJEKYJASPHEX B3aUMOJeHCTBUI B IIpe-
HejlaX OfHOM KJEeTKH.

Heckouabro meoOorambii moaxon dmbu ® mOCTPOCHHIO
JIOTMKUA MeXaHn3Ma HeCOMHEHHO ITOMOKET HCCAEeNoBaTEeAM,
0c00eHEHO MOJOMBIM, «OTTOYATHY OCTpHE JIOTHIECKOTO aHAa-
auza HaOMIOKAEMHIX B OprannsMe fABJIEHANX M HAy4YUT
CTPOHTHb JOTHYECKHE CTPYKTYpH TaM, e, Kasadocb O,
MORKHO OOOHTHCH ONHUM IPAMEM aHAJHTHYECKAM HCCTe-
NOBAHUEM.

BymecTe ¢ TeM HeoO0XojmMO clieJaTh HECKOJAbKO 3aMe-
YaHui U 0 HeJOCTATKaX TaKoro IoAXofa, ecju OH He Kop-
peJupyeTcA Bce BpeMsa ¢ (QaKTaMum I 3aKOHOMEpPHOCTAMHU
caMoro GOmosormgeckoro mpouecca. llogxoas ® amaausy
BTOr0 BOIpoca ¢ purocodCKUX O3RN, MBI MOrau OH cKa-
3aTh, 9YTO 3aKOHOMEpPHOCTH HEOPraHMIECKOr'0 MHpa MOryT
BJANATH I, KOHCYHO, BIRAIA HA OpraHN3M HA NPOTAMEHNN
MHOTHX BEKOB, HO €Ba JIK MOKHO B TOM BJIHAHNHN BUJIETh
TOJBKO ONHY MEXaHNIeCKYI0 H PH3UKO-XHMHUIECKYI0 CTO-
pouny. Hajmo moMHHETE, 9TO ¢ HOABJEHNEM Ha 3eMie epBHIX
/RNBHIX CYINECTB PAJNKAJIBHO MBMEHILICSH caMblii KpuTepui
B3aHMOJIefiICTBHA, IeHTpalbHoll NpolieMoil craxa mpol-
JeMa BEGKHBAHHS, W IO3TOMY BCE OTHOIMIEHASA OpraHH3MA
K BHEIIHEMY MHDY CTPOMJIMCH, pA3BHBAJINWCh M 3aKpellida-
JAHCh B ero CTPYKTYypaX IO BINSHHEM 3TOTO OCHOBHOTO
KpUTEpHUA.

JIiwwboe sBneEme, mabapnaeMoe B HHUBOM OpraHusme,
MO’KHO pacCMATpPUBaTh U KaK (H3HKO-XHMHAYECKOe H KaK
OnodoruIecKoe. IT0 HAKJIAALBAET OIpEedeHHYI0 OTBeT-
CTBeHHOCTh HA HAMMN NOULITKHA OIEHUTH JOTUKY MEXaHH3-
MoB. Jmi0m, HaIpuMmep, € CaMoro -Hadaja OTKAa3LIBAeTCH
BHOCHUTh B OLEHKY B3aHMOMEHCTBHI KUBHX CHCTeM C BHEHI-
HUM MHDOM KpHTepHil moiesHocTH B Ji000d ero ¢opme.
DrITh MOsKeT, A KAKOro-To dTalla HCCJAeoBaHAA K CIAeyeT
OTPemIIThCSA OT JTOT0 KPHTEepHs; HAIPHMep, MBI MOMKEM
N3ydYaTh 3aKOHL AeHCTBHA CBETOBOM SHEPTUH HA HJIEeMeHTH
CeTYATKH HE3aBHCHMO OT TOro, OyJeT Jm 3TOT Jyd CBeTa
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B JaabHelimeM y0uBaThb ;KHBOTHOoe MJH, Haobopor, Oymer
CTAMYIAPOBATH ero OpuOnmKenme K BRycHol mumme. Ho
TaKoe HrHOPHPOBAHUWE OMONOTHIECKUX (PAKTOPOB MOKET
OHTh, KOHEYHO, TOJIHBKO BpeMeHHHM. HHaK TOJBKO HCCIe/[0-
BaTelb JielaeT HOOHTKY ChopMyampoBaTh Oolee oOniue
3aKOHOMEPHOCTH B KHSHA OpTaHN3Ma, OH Hem30eKHO cTal-
KWBAETCA ¢ TeM, YTo B IPOIecce SBONIONNY PA3BHIICH TAKAE
MOpdOAOTHIECKEEe CTPYKTYPH W TaKue (YHKIMOHAIbHEIE
cBOiiCTBA Mo3ra, KoTophie olfeclieunBalT Hanbolee BEHITOX-
HOe IPUCHOCO0MeHAe RUBOTHOIO K OKPYIKAKINEMY MUDPY;
3Ta (BBHITOAHOCTHY, KOHEYHO, €CTh He YTO HHOE, KAK HAW-
Goapmee NpubiImKenne K ONTAMAIBHOMY COCTOSHUIO Opra-
HH3Ma U HamboJbilee ynajeHne OoT YCIOBHH, ONAaCHHX A
wuzan. CjremoBaTebHO, YiKe NOTOMY TOJIBKO, 9TO HA 3eM-
Je NOABUJACH 3KUBHD, HeWB0E:KHO BOSHHK W KpHTepHit
BPENHOCTH HUIM I0JEe3HOCTH (aKTOpPOB BHEIIHEN Cpensl.

B cymuoct, 1 caMm I9mibu omymaer HeoO0XOXMMOCTE
BHECEHHA 4Yero-To, IOAOGHOTO KPHTEepUid BPEJHOCTH B
II0JIe3HOCTH, N00 0H He pas MofYepKHBAaET, 9TO IIPU BCAKOM
MOCJIEOBATEIbHOM HOMEHEHHH COCTOAHHA CHCTEMLI OHA
MMeeT TeHAEHOUI0 pPAasBHBATHCI B CTOPOHY «IYTIIEroy.
U xot1a y Ombu HeT onpeaeieHHOIo N YCTOMIMBOTO MECHN A
0 HOBOJY POJH 3TOTO JIyUmIero», oH Bce jRe mprlberaer
K HeMY HeCKOJIbKO pas HA HIpOTMAREHNN KHUrKH Aasa 6ouee
HPOYHON ApPryMeHTAIMH YOBEJAEHUA IKUBEIX CHCTEM.

Tax, manpumMep, Imobu KOBOABHO HoApobHO pasbupaer
MeTof, «ipod 1 ommubor», COBEPHICHHO CIPABENJINBO CUUTAA
eT0 YHUBEPCAJIBHHM NyTeM BHPaOOTKH HOBOT'O HOB €/leHHA.
OmgHako HeBOJAbHO BOBHHKAET BONPOC: 9TO Ke HAIIpaBadeT
T npoOnl, Kakoil paKTop HEYKIAOHHO BefeT UX K MaKCH-
MaJXbHOMY ycIeXy B K OTCeYeHHMI0 BCeX TeX MHOToYHCJIeH-
HHX Bapuanuit NoBeleHNA, KOTOPHEe He IPHBEIU K HeobXo-
AUMOMY pPesyAbTary?

Jmlu He JaeT oTBeTa HA 5TH NPHUHANUNMANLHEE BOT-
pOCH, B 3T0, HECMOTPS HA HNCKIIOUUTENbHYO IEHH OCTh €T0
MONHTKY paspaboTaTh «JIOTMKY MeXaHH3Ma», IOKA3HIBAET,
9T0 IpH O0BACHEHNH [IeTAJHHHX MEeXaHH3MOB aja NTaIlNuK
HeoOXomAMO BCerna YYHTHBATHL OHOMTOTHMYecKHe 3aKODO-

M epHOCTH.
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B camom pmese, Jmilm NDONHOCTEIO WUTHOPUPYET HABA
Kpaiine BayRHHX (axTopa, HANPABIAIOLIUX BCHO JHHEIO
npo0 W ommOoK W HeW30e;KHO NPHEBOJAAMUX KEBOTHOE
K Banbojlee 9KOHOMHOMY peIIeHHI0 KaKoi-uHmOynb 3ajavi.
Mesxiny Tem 5T QarTOpH — YCTOHYHBOCTH BPOKIEHHBIX
ROHCTAHT OPTaHE3MA M NOAKPENNAIIWA XapakTep Ku3-
HEeHHO BA;KHHX CTUMYIAOUN — ONpEAENAT W 3aKaH9u-
BaT KamMAYI0 JUHAK DOBEfeHAA Y TaKOH MYJIbTHCTACHIb-
HOU CHCTeMbI, KaKol sABJiAeTrcAd 4YeJOBeK H BLICIIHE
yKUBOTHEIE.

Mexay Tem Jmbu B caMoM HadYaje cRoeil KHHCH OToBa-
pyuBaeT, 4TO eMy He HY;KHH AJdA €r'0 HOCTPOEHUS BPOXIeH-
HHe peplieKcH M NOAKpelJleHHA Kak 3aBepiaiomue Ono-
Jorndeckne gaxtopsl. MHe Kaykercs, 9To, BeiOpaceiBasg 3a
OopT aTH ABAa cepbesHHX QAKTOpa, 683 KOTOpHIX Boolme He
CTPOUTCS HUKaKoe IoBefieane, ImOu NOCTaBUIX ce0A B 4pe3-
BHYAfiHO TpyAHoe Honoxienne. DarTudeckn oH CTpeMHUTCH
BONTH B IOM, OT KOTOPOTO yHie 3apaHee BHIOPOCHI K0T,
TaxuMm ke HemocTaTKoM, HA MOH B3TJIAM, ABIAETCA I
oTOpacrBaH¥We IPONIIOr0 ONBITA, WK, KAK ero HashBaer
JmOn, «3aMMCTBOBAHHOIO S3HAHHA». Begb Jawboe uneie-
HaIlpaBlleHHOe IoBefeHUe Hen30e;KHO COAEP/HUT 3TeMEeHTEH
NpOoMJIOro ONKTA; OHO Aake  dopMuUpOBaThCcA-TO He OyaeT
0ea ydera 3TOr0 MpOHIJIOro OIETA.

TaxuMm 00pasoM, MH BUIM, 9T0 OCHOBHEE OI'PEMIHOCTH
B o0mleit KOHCTPYKOUKM KHHUTH JmOH COCTOAT B HeobocHO-
BAHHOM WCKJIOYeHHN OHOJOTHIECKOI'0 YPOBHA TPAKTOBKH
npermeta. EnBa An MOKHO COMHEBATHCA B TOM, 9YTO HAJIH-
ure MApPOKoH 00mebnoNorndeckoli yCTAHOBKA HEOOXORAMO
fa;Ke B TOM clIydYae, Korja mucciegoBaTelb paboTaer Ha
YpOoBHE MOJEKYAAPHEIX HPONECCOB.

B »ToM cMBicie HHTepecHO INpHBEeCTH MHeHHe JmOn
O pOoNN HaKa3aHHA KaK (aKTopa, BANAKIEro Ha HoBefe-
ane cucremsl. OH mumer: «lloAATHEe HAKA3aHUA HeCI0:KHO,
TaK KaK OHO 03HAYaeT, YTO Te HJIN HHHe OpTaHH YYBCTB
AN HepBHbIEe OKOHYAHUA NIOABEPIVINCh pasfpayKeHHIo,
J0CTATOYHO CHJIBHOMY AJA TOrO, YToOH BEI3BATh H3MeHEHHE
CTylieH9aTHX QYHKNHWi B HepBHOH cHcTeMme...» (cTp. 170).
Hax BunHO B3 aToil muTaTh, JmbK paccMaTpHBaeT HaKa3a-



1y Il peducaosue K pycckomy uszdaHuio

HHEe TOJbKO KAK MeXaHWYeCKNH pesylbTaT CHIOBHX OTHO-
MIeHAE B cHCTEMe, HO BPAN JH 3TO pacCcy)kAeHHe IpuMe-
HIMO K TAaKAM HAKA3aHWAM, KOTOPHE COIPOBORIAIOTCH
IpPOCTO OTCYTCTBHEM pasfparkuTens (HAIIpUMep, JHWIIeHHE
peberika mmposkaoro). Hak mur smaem, ¢ O6moxormdeckod
TOYKH 3pEeHHsA TAKOe OTCYTCTBHE pasfpaKUuTelsd WMeeT He
MeHblllee «HAKa3yomee AeicTBhey, 9eM, HAIlpuMep, pealib-
HOe (r3nYecKoe HAKA3AHHUE.

Taxoil ;Xe HeOCTATOK B OCHOBHEIX IIOCBIJIKAX MHI BH-
UM M B 00BACHEHUN aJalTalud K pasgpasKATeN0, IOBTO-
pAeMOMY HECKONbKo pas (mpuBhikanme). 9mln obpAcHAET
3Ty afaNTAfMIo TeM, 9TO CUCTEMA, pearHpyiomas Ha pasjpa-
JKHTENb, HeIPEPHBHO PeAYHHUPYETCA U CTPEMATCA K YMeHb-
INeHNI0 YACIa CBONX KOMIIOHEHTOB, M, clefoBaTelbHO,
ajanTaniud BO3MOMKHA TOJbBKO IO OTHONIEHNI0 K TAKOMY
pasipaKuTeN I, KOTOPHH He IpeKpamiaeT cpasy BCio Jes-
TeIBHOCTh opramsMa. KoHeUHo, B KaKoH-TO CTEneHd 3TO
paccy;KJeHue BepHO, HOCKOABKY CHCTEMEI MO3Ta B CAaMOM Jle-
Je HMeoT TeHJCHIWI0 pearupoBaTb Bce Gonee m Golee
pPeAynUpPOBaHHO, IOKA, HAKOHEI, HX peaKknua He cBefeTCA
TONBKO K PEAKNHAH COOTBETCTBYIOWIEro peleNTOpHOro all-
mapata U HEKOTOPHX Gam/kailmuX HepBHHX 00pazoBaHUH.
Ho a0 IpaBHIBHO JMMb [ TeX pasjpasKuTened, KOTOphe
OMOJOTHIECKH HeHTPaAbHEL, T. €. HE HECYT 3 coboit OoJee
MOIMHKX pasgpasKeHui, ONACHHX ANA Ku3HH. Eciam e
pasapa;KATe]Ib OKAa3HBaeT AajibHedniee, cKaykeM OoJesoe,
BOSMEHCTBHE, TO OpPraHM3M K HEMY He aJanTHpYeTcH;
Gos1ee Toro, 3TOT Paspa;KETENb NpuodpeTaeT Bee Oosbmee
1 GoJsibIiee 3HAYEHNE, CO3MABAA Y JRUBOTHOT'O HIN 9elloBEKA
afexBaTHYH 00opoHUTENbHYI peakmuio. (CaemoBaTelbHO,
1 B 9TOM ciIydae MH He MOKeM Ipe[CTaBHTh cefe Bech
IpollecC (IPUBHKAHUAY K pasjparkuTeNi0 TOIbKO HA
YpOBHE YMEHbIIEHN TUCAA pearnpyoliux 37JeMeHToB HepB-
HOlt cucTeMbl. XapaKTep 9TOro YMeHbIIEHHSA OpPraHMIECKn
3aBHECHT OT OHOJNOTEYeCKOro XapakTepa BCed CHTyamuu,
IpH KOTOpOM HaHocuTcda pasipaskenue. Mwmenno 3jnech
o4eHp TPYAHO CO3ZIATHh YIOBIAETBOPHTEIBHYI0 IOTHKY Me-
XaHN3Ma», He YUYNTHIBAs XapaKTepa BPOo;KJeHHRX peaKIuil.
Bce peaxkmuy saxsaToiBaEuA HaN ua3beraHuA HellpeMeHHO
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CBABAHH C HEIPepHBHEIM BJIXAHAEM KaKOH-TO BpO;KASHHON
KOHCTAHTHOH CHCTEMEI OpPraHm3Ma, H TOJABKO C YYeTOM
9TOM CHCTEMHI ME MO3KeM CO034aTh YAOBIeTBOPHATEALHYIO
JTOTAYeCKYI0 CTPYKTYpPY HIOBefleHIeCKOro aKTa. :

Haura 9mbn monydmaa odeAh mHUPOKoOEe paclpocTpa-
HeHHe 33 pyOeskoM, Iie OHA IOJAB3YETCA 3ACIYKeHHLIM
ycuexom. HHecoMHeHHO, 9ToT Yycmex o0BACHAETCA TeM
HEeOOHTYHEIM HOAXO0JI0M K PACKDHTHI0 JOTHKHE (QH3MOIOTH-
4eCKWX PeaKIHii, KOTOPYI0 IPOBOAUT aBTOpP HA IPOTSKe-
aun Bcedl kamru. Huwmra Geccmopmo modiesma M, HECMOTPSA
Ha M3JHUIIHANA B psAfAe clydaeB MEXaHHIM3M aBTOpa, IMOMO-
raer, Kak 3TO HE CTPaHHO, UMEHHO IIOCTPOCHMI) CHHTETHU-
YeCKOH KOHIENNUE IPHCIOCOOHTENBHHX MEXaHM3MOB.

Tax, ganpumep, AeTanpHo pasbupas Kak B3anMOOTHO-
IMEeHNA YAbTPACTAOHMIBHEIX CHCTEM MEXIY coboil, Tak H
B3aMMOOFHONIEHN A MOACUCTEM B IIpefesiaX KayKmoi oTmesib-
HOH cHCTeMbl, JmOK ycTaHABIWBAET pAMN IpaBHI, KOTOPHE
a6CoONIOTHO HEOOXOMMMH JHJA BCAKOLO MNCCaeloBaTeld,
B oco0eHHOCTH (u3HMOIOra, KeJamero IOXHATBCA HXO
OIEHKM MeCTa H3y39aeMoOro fABJEHHA B CHCTEME IIeJIoro
OpTaHU3Ma.

3nech A He MOTY He OTMETHTH 0YeHb XOpOIIero aHaAn3a
COOTHOMIEHUA «CHCTEM ¢ JaCTUIHO ITOCTOAHHOM (QyHKIUen»
U «CHCTeM ¢ IoJHOK ¢ymKouei». PaccmaTpuBas ciaydam
«HEe3aBHCHMHIX COCTOAHNI» B mpefenaX 0o0JbIIOi CHCTEMBEI,
4BTOpP B CYIIHOCTH HaMedaeT KaHBY JJA TOHMMAHHSA opra-
HH3aOUM CJIOKHEIX CHCTEM B IIpefiellaX IeJIOTO OpTraEH3Ma.
llpu 3ToM OH HeM30e;xKHO foisKeH GBI CTONKHYTHCA C TeM,
410 cBoeobpasme Meaoro OpraHM3Ma COCTOMT HMEHHO B TOM,
4To ero «JaCTHYHO IOCTOAHHHE PYHKOHW» B 3aBHCHMOCTIL
OT N3MEHEHHA CHTYyaluH MOTyT nprnobperarb XapakKTep
3aBHCHMHX W HesaBucuMbuX ¢yaxnuii. Ilo cytn mema, Mu
Bcerga yOempmaemMcs B 9TOM, H3ydad pasdudHbe QYHKIAH
oprapmaMa. OfHAKO WA 3TOr0 9acTo TpeOyeTca OTBIEYBCH
OT PeaJbHOI'0 NIpoliecca I HOCMOTPETh HA QPYHKIHI ¢ TOUKII
3peHHA (QYHEKNWOHAJBHOH CHCTEMH KaK HHTEeTpPaTHBHOIO
obpasosarusa (II. K. Amoxma, 1935). 9Ty nepemeny dopmsl
Y9acTus OTHeAbHHX CHCTEM 0COOCHHO XOpOIIO MORHO HpPO-
WINICTPAPOBATH Ha IipuMepe poan adPepeATHHX UMITYJIb-



12 I peducaocsue & pycckomy usdanuro

caif B KOHCTPYHPOBAHNN KaKoro-Tu60o KOHEYHOIO
npucnocobuTenbnoro sPpderta QyHRIMOHATBHON CHUCTEMEI,
HaUpUMep HPLUKKA Y JAATYIMKH. JTOT NPLLKOK ecTh ciaed-
CTBHE BIIOJHE ONPENEJEHHOr0 COOTHOIMIEHUA YacTe# MOTOp-
HOTO almapara, ¥ KOHeYHHIH ero 3(P@PeKT COCTOUT B mepe-
ABYKeHNN JATYNIKN Ha olpefenenHoe paccToAnue. Mexoms
u3 abcodwoTHoro 3zHadvenna addepeHTHHIX QYHRIMHA, MBI
NOJMKRAEH OnAM OB NpPWBHATH, UTO BO BceX CBOeoOpasHLIX
NBIKEHBRAX, HAINpUMep, 3aJHUX KOHEYHOCTeH NATYHIKH
apdepenTHEIE UMITYILCH NI'patoT Pemiapilyio pojib HA IPO-
TAKEeHU N Beero mpepkKa. OnsaKo, K 00AbIIOMY YINBAEHTIO
SKCIEepAMEHTATOpA, Ilepepeska BCeX 3aJIHUX KOPemIKOBR
ONHOW 3anHel KOHEIHOCTH WM Naxie o0eMX 3adHUX KoHed-
HOCTell 0YeHb MaJo HapymiaeT Npsukok. CoBepmieHHO ode-
BUIHO, 9YT0O ¢He3aBUCUMOCTb) MECTHEIX pedneKTOpPHEX aKTOB
B JaHHOM MOTOPHOM aKTe TpaHchopMupoBajioch B 3aBUCIH-
MOCTE 0T 00JIee BEICOKHX CTHMYJIOB ¥ HIpOLeccoB B Goxbmioit
cricTeMe noBefeHYecKoro akTa. OnHAKO 3Ta 3aBHCHMOCThH
GyHKIEE 3agHell KOHEUHOCTH JATYIIKH OT DoJee BrICOKOH
HHTErpAuNd MOMKeT HeMe[JeHHO TPAHCPOPMUPOBATHCA B
HEe3aBUCHMYI0 QYHKIIHIO, eCJu TOJbKO K OXHOH M3 KoHed-
HOCTel NATYIIKHA NTpPHUBA3ATH Tepey DPLLHKKOM I'PY3HK,
TpeOyoluil NONOTHATENbHHX YCHINN HANA COBepIIeHUd
opeikKka. B aTom caydae meagdepenTmpoBaHHad KHoHeU-
HOCTH yiHe HEe MOYKeT NMPWHATH NMOJHOHEHHOTrO ydacTus B
npekke (M. Yemearoruna).

Moxuo npuBecTn TakKe Dpumep N3 00JacTH AKIXaTENb-
HoH (byﬂmmn Har mnorazanm omumrar H. J[. I'pysnesa
B Hamel aaGopaTopwd, IeHTPAIbHEE ANNADATH CHCTEMEL
ABIXaHUA MOJYJa0T OTPOMHOE KoamdecTBO addepeHTHHX
IMNYJIbCAOH# OT BCeX YpPoBHell WHHepBAINW AHXAHUA M
BO3TYXOHOCHHX nyTed. OT JderkmX mnOyT WMOYJIbCAIluM,
BHIBBAHHLIE PACTAKEHNEM AJbBeo], 0T MIEBPhl — MMITYAb-
Camun, BLI3BAHHLIE TPEHIEM O I'PYAHYIO CTeHKY, OT TpaXew
I CJW3NUCTOI HOCA — HMIYJbCAIAH, BOSHHUKAIOWIWE B pe-
. ByJBbTaTe pasSApaKeHUA Tpaxed H CAUBMCTOM ABMKYIIMMCAH

BO3AYyX0oM, U T. I ‘

Wcxoga Tonbro m3 Toro, 4To 3TH pelleNTOpH HOCH-

JawT B IEHTPAJBHYI0 HEPBHYIO CHCTeMYy ad@epeHTHLIE
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UMITYJbCH, MBI KOJJKHEI OHINA OB IPefmoJIoKHUTh, YTO OHHM
BIOCAT CBOIO AOd©0 B mHTerpanui 3ddPeKTopHOr0 KOM-
ujgexca aguxanga. OAHaKko oKasaxoch, 9TO 9TO He TaK. AB-
TOMATA3ANMAA AHXATENIHHOr0 AKTA IOJHOCTBIO YCTpaHAeT
pnnaaAe MHOTHX addepeHTanmmil, HAYIMHX, HalpHEMep, OT
Tpaxen, HO OHH HeMeIJeHHO JTal0T 3HATH 0 Cefe, KAK TOIBKO
ciia pasgpaskeHHA COOTBeTCTBYOMEil 00/JacTH OTKIOHART-
c¢a 0T OOMYHOA, T. e. yMeHbIIaeTCA HJIN YBeJIHINBACTCH.
B raxux cly9aax ux podb B HeHTPaJbHHIX HHTerpaTHBHHIX
o0pa3oBaEMAX Cpasy ’Ke CTAHOBHMTCA 3aMeTHee, X B CBA3H
¢ 3TEM QopMHEpYercd HOBasg HMHTETPALHA HARIXATeXHBHOTIO
aKTa. |

JTOT AHAJH3 DoBeldeHUA 3aBUCHMOI YaACTHOW CHCTEMEI
B oO0mmpHO# JYHRUOHEE opraHmsMa yOe)KaaeT Hac, ITO BCe
COOTHOINEENA M B3aUMOAENCTBHA IHMHAMHYHEL II0 CcBoei
NpHpOZe M MOTYT MEHATHh KaK M0/ CBOEro ydactus, Tak
I CTelleHb CBOero BO3JeHdCTBHA Ha Heloe.

B caydae npuBejeHHHX BHIe NpHMEpPOB IpHEMEH
aHanmsa, ODpEMenAeMue Jmlnm, ACKIIOYATENbHO IeHHH,
TAK KAaK OH OTHPABIAETCA TOABKO OT JOTHYECKAMX MeXa-
HA3MOB B3amMOMAeMCTBAA MHOTQYHMCJIEHHBIX CHCTeM, o0na-
NAOMNX pPasAAIHMMI XapAKTePHCTUKAMH.

Hapo otmare poininoe JmbH, 970 AMeHHO B 9T0HM JaCTH
KHUTY OH JOCTAT HEKOTOPOM BHPTYO3HOCTH B OTHOIIEGHAN
MaTeMaTA9eCKH OIpe/eIeHHON XapaKTepUCTAKY N3MeHeHns
CBA3H MEXKAY CHCTeMaM#u ¥ CMEHH JOMAHHPYIOUHX MOTOKOB
nHpopManu® B npefenax cmcremu. Jxa ¢msmonxora, 6mo-
Jora M KINHANKCTA 0COOEHHO Ba;KHLI B 3TOM CMEICIE ero
aHAINTHIecKHEe BHIKJATKH, KacawolHecd «IOTHIeCKUX Me-
XaHH3MOBY ATEePATHBHHX CUCTEM ¢ DOBTODHHIMHE M T03Tam-
HEHIMH BKJIWYEeHAAMH B AeATeJBHOCTh I[@NOI'0 OpraHm3Ma.

B 3ToM KoHKpeTHOM clIy9ae aBTop 3aTparuBaeT ToT KpH-
THYECKWH TepuoJ pABBUTHA KASHM HA JeMie, KOTOPHI
OIpeReimyl HA TPOTAMEHHN MHOTHX THCAYeNeTHIl IpHCIO-
coONeHHOCTh OpraHmaMa K BHeDIHeMY Mupy. OSmb: He
BCKDHBaeT 3aKOHOMEPHOCTe#, 7NedCcTBOBABIIKX B  9TOT
Hepuox, HO IPaKTUIeCKH IMOKA3LBAET Te MHOI'OYUCICHHEIE
BapHanuu, KOTOphle BHITEKAT W3 HepYIIAMOro 3aKoHa
HpPOCTPABHCTBEHHO-BPEMEeHHLIX COOTHOIIGHUMI B HeOPraHH-
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yecKoM Mupe. PasButue Beelt MaTepwn NpOACXOTUT MOCIe-
NOBATEABHO. JTO TOCTeRoBaTeIbHOE [BH)HeHWEe MaTepuu
KOpeHHHM 00pasoM MOBAMAAO HA BCH 3BONONHAI0 HPUCIO-
coOuTeasHEX POPM KUBHX OPTraHU3MOB, HO BOIPOC COCTONT
B TOM, KaK 3TH BO3JIefiCTBHA CHIANKBAITCA B IOCHEJO-
BaTeJbHOE PA3BATNEe CUCTeMHOMN NeATelbHOCTH OpraHmama’

Jmbm npepnaraer BechbMa BEpOATHOE pemicHAE 3TOTO
BONIpOCa, CTPOA Te JIOTHYECKHe CXeMHE, KOTopHe JeRaT
B OocHOBe PabOTE M03Ta # ero HpUCHOCOOMTENBHLIX Peak-
Iyl B OTHOIIEHMM BHeINHero MHpa. JTa 4acTh KHUTH 9H-
TaeTcA ¢ OGONBIIEM HHTEpecoM.

fI He Mor'y He OTMETHUTSR, 9T0 KHUTA TpeOyeT HEKOTOPOro
KPUTHIECKOT0 IOAX0AA, ocobenHo TaM, rjae Jmbu OTKA3H-~
Baerca oT HeoOxoguMmocTH Hpuberath B cBOMX paccyikpie-
HHAX K BPOKAEHHON - eATeIbHOCTA 1 TOHATHIO NOJKpeIlIe-
HEA M OTpHuIaeT HeoOXOAUMOCTE NpHBJieKaTh QYHKIUIO
COBHAHMA K aHAIN3y HEKOTODHX CJO0MHHIX CHTyaIlui.

Odens xadp TakKe, YTO aBTOP, MAAaBad onpedeleHusd
cAMOPeryIATOPHLIX Tpucnocobnenuit (crp. 71), ne mpusex
Haufosee MONHOTO M KPACOYHOTO OMpefejeHHs camopery-
aamuu, paapuoro WM. II. ITasmosmm (1932).

Ho BMecTe ¢ TeM deTxag, No4TH MaTeMaTHdecKasn
MOCTAHOBKA BOIPOCA, CTOXb jKe CTPOTUIl JorUIeCKuil
aHaJN3 B3amMoOJieAcTBNl n KaaccmbuRaumA ABIAeHWU nJad
Pa3AMIHHX YpPOBHell HHTErpamuy — BCe 3TO HECOMHEHHO
HOBO, ODUTHHAJIBHO N IpWHeceT OOJbiIyl N0OIb3y IHTA-
Telwo. MHe XoTeloch OBl HoAYepKHYTH, ITO 3Ta MONH3A
0cO0eHHO 3HAYMTENbHA [JIA MOJOAHX HcclenoBaTelein,
KOTOpHE HAXOJATCA B TOM HepHoje pasBHTUA, Korja HAIH-
naerT GopMHUpOBATECH OCHOBHAA MEXAHNKA HAYIHOTO MBI~

aegusa. m A ocobesHO peKoMmMeHAY0 HNpOIATATE KHUTY
Jwom. -

ITepeBog maTeMaTHYecKoro NpHIOMEHHA  CHeNAH
E. B. MaitkosrM. B 3ToM npano:keHENm aBTOpOM JOLIYINEH
pag Herodnoctel. HeroTopre m3 HumX oTMedeHL! B IIOA-
CTPOYHHX HpUMeYaHAAX WJIA HMCHpaBleHHE Iipu IepeBoje
6e3 cHenBmaNBHHX OrOBOPOK.

Il. Anoxun



IMPEJUCJIOBUE ABETOPA KO BTOPOMY U3JJAHUIO

B Te gumu, xorpa ara KHmra Ownljla BIepBhie HAaNUCaHa,
paspaboria Teoprn MHPOPMATINHU TOJIBKO elle HAYHHANACE.
B mocnegylmomme rofn ee BKAAA B NOHAMaHHe JOIHKH
MEeXaHH3MOB 0KAa3akcA HACTONBKO OONBIIVM, 4TO MHEe TpH-
IJ10Ch CHEeIMaibHO PACCMOTPeTh 3TM OpoOaeMLHl B KHHTIe
«Baenenne B knbepueTnry». VIsnokenarie B Hell KOHIeMITIT
I METOMBI CAY/KAT OCHOBOH maA HacToamel paboTH.

Copepskanme 2THX [BYX KHHUIL COBHANaeT JUilb B He-
Gonbmioil 9acTd. Bo «BBemenun B xubepHeTHKY» paccmoT-
peHH ACXofHHeE IPHHIUOE, OTHOocAImIAecA K mpolbnemam
MEXaHMU3MOB, CBA3N M PeryJHpOBAHHA; HO B Hell 00Cyik-
AAIOTCA MMEHHO NIPWHIIUNE, 0e3 CKOJIbKO-HAOYAb BHAUN-
TeXbHON paspaboTkm mx mpaio:kenuit. MexaHmsMu Tpak-
TYIOTCS TaK, KaK ecad Om feficTBHe X CJATAJOCh U3 He-
OOTBIINX [AMCKPETHHX COBHTOB,— IpEANOJOMKeHAe, IpH
KOTOpOM HX JOrg9ecKHe CBOMCTBA 049eHb JerKo HOHATH.
B kuunre «HoHcTpykmua mosray, ocHoBaHHOR Ha Tex ke
TPUHOUOAX, WOCAefHNe YIOMHHAIOTCA, OfHAKO, JHUIb HO-
CTOABKY, HOCKOJNBKY 9TO HY/RHO g HX TPUAOMKEHNA
K 9acTHOH Ipo0ieMe TIPOMCXOKACHHA AXAUTHBHOTO TIOBE-
TeHNA. 3AecCh MHE paccMaTpEBaeM MeXAaHH3MH C Helpe-
PHIBHHIM H3MeHeHueM (Kak Oml pe3yJabTaT YMEHbIIeHHA
TACKPETHHX CABHATOB 710 HYJA), TAK KaK 9T0 YCIOBHE AeJaeT
WX TNpakTudeckue cBolicTBa Ooidee odesmpHbiMu. Huura
HATINCAHA KAK CAMOCTOATeNbHOe, 3&KOHUYEHHOe IPOU3Be-
AeHde, XOTA B NOHAMAHHAM OCHOB 9HTATENIO, BO3MOKHO,
ooMoro Oni «BBemenme B KHEGepHETHUKYY.

3a 8 JIer, pasmeaAlmUX BpeMs MOJTrOTOBKH ABYX W3-
OaHAil, NOHAMAHHE MEXaHM3MOB THIIA TOJOBHOI'0O MO3Ia
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HEeN3sMepuMO TPOABUHYJIOCH BIllepel. B ¢BA3H ¢ 3THM KHUTA
Onta mepepafoTana, a ToCIeHNE JBe TPETH IIOJHOCTHIO
HAONCAaHH 3aHOBO. B HOBOM BapmanTe, K MoeMYy y/OBIeT-
BOPEHNMIo, M3J0/KeHNe MoJAydnJaoch ropasmo Ooliee SACHREIM,
OPOCTHM ¥ YOeauTelIbHEIM, 9eM 5T0 OLINO pAaHBIIe.

Vzmenenne niana KHUTH, K CORaJTEHNIO, He O3B OJMIO0
COXPAaHNTh NlepBOHAYAJBHYI0 HYMepauwi Naparpadgos,
TaK 9T0 COOTBETCTBHA HYMepaIuy MSKAY ABYMA H3NaHUAMHA
HeT. Mue XoTemochk mo BoamokHoCcTH m30€KaTh HTOr0 HC-
TOYHNKA TYTaHWIE, HO A 9yBCTBOBAaJX, 4YTo TpeboBaHmsA
SICHOCTU ¥ IIPOCTOTH A OMKHH OBITH II0CTABJEHH HA IIePBO6
MecTo.



13 TPEJUCIOBUA ABTOPA X IIEPBOMY HM3JAHHUIO

B »T0if KHHTe He paccMaTPUBAKITCA BCe MO3TOBLIe MeXa-
HM3MEL, a [peAJaraercd penieHHe ONHOH oOmpeneleHHON
npobieMe — BoOpoca O IPONCXOMAEHUM YHUKAJIBHOH
cmoco0HOCTA HepBHOI cucTeMH obecmedmBaTh ajjalTHBHOE
nosenenne. 9Ta paborTa ocHoBaHA HA TOM (paKTe, UTo MOBe-
NeHHe HepBHOM CHCTEMBI ABIAETCA AagaNTHBHLIM, H Ha TH-
1oTe3e, COrNACHO KOTODOH OHO B CYIHOCTM CBOEH «Mexa-
HUCTUYIHO», Jajee Mbl IPUHUMAaeM, IT0 3TH ABA NOA0MCEHUS
He HeNPUMEDAMH Me:KIy coboH, M IHTaeMcsA, NCXONA M3
HabaonaeMuiX (AKTOB, YCTaHOBWTH, KaKOro pojfa mexa-
HU3M Mor O BecTH cebd CTodb OTANYIHO OT A00oi MOCT-
POEHHOH 7o CHX IOp MAaumiMEH. B npyrux npemnmaraBmuxcA
peimieHKAX 3Toil HpolleMil OOLIHO OCTAaBANCA OTKPLITHIM
BOOPOC 0 TOM, He MOIJa An Ok Kakasa-umOyns mHAsA Teopud
TaK e XOpOmio COOTBETCTBOBATH (PaKTaM; A jKe IKTalcs
OTHICKATH HeoOXofAMEIe YCAOBHSM, T. €. BHACHUTH, KAKAMH
cpolicTBaMH JoaxcHa o0namaTh HepBHAA cuUcTeMa, 9TO0H
OHA MOTJA BecTH celf «MeXaHHCTHIECKH» I B TO ’Ke BpeMd
ananTaBHO. |

Ilo1s Toro 9700 mepgykiyma OpiIa crporoit, Heo0xomuma
MOJGREBIM 00pasoM pazpaboraHHadA JIOTHKA MeXaHH3May.
Ilo menasHero BpeMenu o0cy:KieHue MeXaHH3Ma TOro WUJIN
MHOTO ABJAEHHA BeJoCh MOYTH Bceledo B NOHATHAX, CBiA-
3AHHHX € el0 KOHKPETHHIM BoITollleHMeM — MeXaHude-
CKMM, B3JIEeKTPOHHLIM, HeHpOHHBIM U T. §. JTH BpeMeHA
npouttu. HuHe cymecTByer Xopomio padpaboramuasg Jo-
TUKAa 9UCTOro MeXaHu3Ma, He MeHee crporas, 9eM TeoMeT-
pus, W el IpefcTOAT, BepoATHO, UrpaTh TaKylo e PyHaa-
MEHTAJbHYI0 POID B MOHAMAHHAH CAOKHBX OMONOrAIiecKax
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CHCTEM, KaKYI0 TeoMeTpUA UTpaeT B acCTPpOHOMHUH. L 0JABKO
paspaboTia BTOH OCHOBHOM JOTMKN cjleJlajJa BO3MOKI Ol
paboTy, H3I0KeHHYI B HacTOAINeH KHHATe.

BriBogsl, K KOTOPHM MH NpUILIHA, PE3IOMUPOBAHH
B 1. 18, Ho, B3ATHe 0THEIbHO, OHH JIETKO MOT'YT HOKA3aThCA
HeTIOHATHHMI WJH HOBeCcTH K HenopazymesHmaMm, mGo 3T0
pesioMe TpegHasHadeHo TOJBKO AxA Toro, 9To0H Bhae-
JAATHh KJI09eBhie IYHKTH HA TOM IyTH, KOTOpHIt yrKe Ipoi-
men gprareneM. Opuaxo omo morao Onl OHRTE NMOJNE3HO X
B HadajJe YTeHHA, TAK KaK WoMOrJo OW duTaTelNo OTIH-
9AThH TJIABHEE MOMEHTH OT BTOPOCTETEHHHX.

3HaA WO ONHTY, Kakad OYTAHUNA BO3HAKAET BCAKMIl
pa3, Korga Mel mpobyem CBA3HBATH MO3TOBhIE MeXaHN3ME!
¢ HabdronaeMEM oBexenreM, A MocTaBul cebe Melb NCKIO-
9uTh BCe, YTO HedAb3A cPopMyIupoBaATh B MAaTEeMaTUIeCKOH
bopMe: TOABKO 3TO JACT HAM YBEPEHHOCTh B TOM, 9T0 B Xofe
HaMKUX paccy'KuaeHdit Mul He Oygem Oecco3HATEABHQ H3Me-
HATH 3Ha9eHMe TOHATHI, BBOJUTH HOBHIE IPEANONOKEeHH:
nan aHHM 00pasoM He3aMeTHO 3aMyTHIBATH Jel0. ITa Lelib
OKazajJach HOoCTHKMMOi. Takme WoHATAH, KaK «Oprang-
BammA», «(TOBejeHUe», «N3MeHeHUe IOBeJeHHA», (JIACThy,
«(mexoe», «IMHAMMYECKAs  CHCTeMa», «KOOpHUHAIIRAY
n T. I.— M3BECTHLIE CBOeH PACILILIBIATOCTHIO, HO HeoOXo-
[IMMEIe,— TOJYYHJIN CTPoroe onpeferenue A OBIN CBeIeHEl
B exmHYyw cucremy. Ho cTporocts m mocnenoBaTelbHOCTD
norpeboBaan marTeMaTHdeckKoil dopMBI, MOHATHOW He BCd-
KoMy dnrarelro. llockoabKy, omHaKo, OCHOBHEIE TE3NCHI
OLMUPAIOTCHA, IO CYIIECTBY, Ha OORYHEIe JOTrMYeCKHe pac-
Cy:RIeHusd, MHe YHIAJ0och pasfelnTh KHUTY Ha ABe YacCTH.
OcunoBHoe malxoxenne (ra. 1—18) asnaserca HemaTemaTu-
9eCKAM, HO BIIOJIHE 3aKOHYeHHHM. Ilpmnoskenue (I
19—22) copepsxaT MaTeMaTHdecKHil MaTepHA.

IlockonbKRY 9mTaTEHO0, BEPOATHO, 9ACTO IPHAETCHA COTIO-
CTaBJATH CKA3aHHOEe B PA3HHIX MeCTaX KHUIH, IJIaBHl pas-
nexenst Ha mNaparpadni, COOTBeTCTBeHHO O0o3HAYaeMEIe
B CCHUIKAX; HAmpuMep, § 4.0 o3navaeT maparpad o B II. 4.
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MPOBJALMA

1.1. HaxmM ofOpasom mo3r ofecneymBaeT AXAITHBHOS
nosefieane? B Domckax oTBeTa Ha 5TOT BOIPOC Y9EHHIO
YCTAHOBUIH JBe Tpynnsl (axKToB, NPAMAPHTD KOTOPHIE
0Ka3aJ0Ch HeCKOJbKO 3aTpyxaaTenbHniM. G omHOHE cTopo-
HE, GUSHOJOTHA CAMEIME PA3INIHEIMA eoc0o0aMHE MOKA3AJH,
KaK BeJNKO CXOXCTBO MO3ra ¢ MAIINHOM — CXOACTBO B ero
3aBACHMOCTH OT XUMHYECKHX peakuuil, B ero 3aBHCHMOCTH
OT COBOKYIHOCTH aHATOMHUECKHX CTPYKTYp @M B ToH Tod4-
HOCTH ¥ OUpefeNeHHOCTH, ¢ KOTOpoH ero cocTaBHBIE 9ACTH
AefcTBYIOT ApyT HA Apyra. C gpyroi croponk, DCHXONOTH U
Ouostora ¢ monHo# 06BeKTHBHOCTEIO TO/ITBE PN D PABYI b~
HOCTh OOBIYHOIO KHTeHcKoro y0e:KmeHwWs, COIVIACHO KOTO-
poMy INOBefeHHE KHMBOTO OpTaHH3Ma ABIAeTCA NelleHA-
IIpaBAeHHEIM B OpachocobaenunM. [Ipmmmpute sTe xaBe
ocoOeHHOCTHE paboThl M03Ta 09€Hb TPYAHO, H HEKOTODHIE
HCCIeR0BATENIM JOXOAWIA X0 Toro, 4ro o0BABAANR HX
HEeCOBMECTUMEIMH.

Mu He Gyaem mpupep:rmBaThca IMofo0HOM TOUKH 3pe-
nug. f1 mageoch 1MoKazaTh, 4TO cUcTeMa MOXKeT OLITh Me-
XapnCcTHIeCKo# WO cBoell mpHpofe m o0HApPYKHBATh TeM
He MeHee aJaliTUBHOe HoBefeHme. fl Hajewch DOKA3aTh,
9T0 CYMIECTBEHHOE pasziddme MeyKAY Mo3roM u Jwbod Jo
CAX 10p COBJAHHOW MANIAHOM COCTOMT B TOM, 4TO MO3T
IIIPOKO HCHOAb3YeT MeTod, IOKAa ele MAaJo IpHMeHAB-
piniica B mammunHaXx. Haxoner, 8 "Haneioch morKasaTth, 4TO
HpU UCHOJB30BAHUAM 3TOT0 METONA MOYKHO clielaTh ToBeje-
HUEe MAMMAHL HACTOABKO AJANTHBHLIM, HACKOJBKO MEI
mo;KeJaeM, ¥ 9TO 3TOT METOX, BO3MOKHO, IIO3BOJHUT 00BsAC-
IETHh [azke aJalTUBHYI cIoCO0HOCTD HeloBEKa. *
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Opaaxo cHavamsa MH TOJKIL Golee BHMMATEIBHO H3Y-
YuTh XapaxTep NpobIeMEl, K IeMY MB M MTPUCTYHAM B dTol
r1ase. B mocaenyrommx raasax OygyT BripaGoTamn Gogee
TOYHbIE MOHATHA, U, KOTJAa MBI CMOMKEM CHopPMYAHPOBATEH
npobieMy ¢ MOJHOH 9eTKOCTEI0, MBI OyieM HelallexkHu OT ee
pellenn.

Pegaermopnoe noeedenue u nogedenue,
npuodpemenHoe nymem HayHeHus

1.2, AKTEBHOCTb HepBHOW cHCTeMH MOKHO GoNee mam
MeHee 9eTKO pasfe]uTh Ha ABA TANA. JTO, BePOATHO, AAMb
YIpomeHHAaA ¢XeMa, HO OHA YAOBJIETBODHUT HAC, HOKA ME
He BeipaGoTaem 0ollee TOHKOTO IOAXoxa K mpoOlieme.

" Ilepsni#t THT — pedaexToprOe noBeferne. OHO ABAAET-
cA BpOKIEHHBEIM, BO BCeX NeTATAX ONpeNeJeH0 HACHeXCT-
BEHHOCTHIO, TpefcTaBiasgeT coboi (Y M03BOHOIHHX) TIPOAYKT
NeATeIbHOCTH TPeHMYIIeCTBeHHO EHTPOB COMHHOIO M03ra
7 OCHOBAHKA T'0JOBHOIO M03Ta B He A3MEHACTCH 3aMeTHLIM
o0pasoM B pesybTaTe MHIMBUAYAXBHOTO omuiTa. Bropoi
TUIl — TIoBefleHHe, npuoOpeTeHHoe myTeM HaydeHma. OHO
He BPOMKIEHHO, He olpefeisercs B XeTaldsX HACIENCTBeEH-
HoCThIo (mopobuee cM. § 1.9), mpeacrasaser coboit pesyasb-
TaT QYHKIEH KOPH OoJbIMX HOAYIIApHE¥ H pesKo BHMIO-
A3MeHsAeTcsA WO BJIAAHAEM HWHAABAAYANBHOTO OHBITA
OpraHmsama.

1.3. Ilepsmiii, pediexTopuslil, TAN HOBexeHnsa He OymeT
OpejiMeToM Hamero aHaxausa. Msr npmuaMaeMm, 970 KasKIHA
pedaerc ocymecTBIAeTCA KaKUM-JIHOO0 HepPBHHIM MeXaHM3-
MOM, (M3MKO-XHMHYecKad MpHpoda KOTOporo HeHm3OeRHO
o0ycioBInBaeT xapakTepHyo GOpMy HOBeNeHHs, ITO JTOT
MeXaHW3M pAasBUMBAaeTCA IHOJ KOHTPOJNEM reHOTHNIA H $iB-
JfeTcA BPOKAEHHBIM M 970 ¢opMa IoBefleHus, 3aBACAMAL
OT 3Toro mexanuama, oOBYHO OpHCNOCODJIeHA K OKPY/RAI0-
mel KEBOTHOE Cpefe, TaK KAaK eCTeCTBEHHHIX oTOOP JJaBHO
yiRe ycTpanmi Bce Heamanrmsehie Bapuanum. Hampmwmep,
CIQ’KHAA aKTHBHOCTH, HABHBAaeMasa «Kamiem», o0ycuos-
JeHa, KaK I0JaraoT, 0CoOKM HePBHEIM MeXaHW3MOM, KOTO~
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Pl BpOKIeH U pas3BUBaeTCA TOJ BIHAHAEM TeHOTUIA;
¢ro aganTauyud @ YCOBepIIeHCTBOBAHUE OIPEReIATHCEH TCM,
TO ;KUBOTHOE, MeHee criocofHoe MpoInInaTh CBOIO Tpaxero,
lMeeT MeHbIIe IMIAHCOB HA BRIKWBaHUe.

X 0TA MEeXaHH3MH, JesRal(#e B OCHOBE 3THX pedrexTop-
HHX (POpM aKTHBHOCTH, YaCTO TPYIHH AAA (QH3HoNOrHIe-
CKOT0 M3YYeHAA M XOTA JAMb HEeMHOTHe M3 HAX HCCAeN0-
BaHb BO BceX AeransAx, cpeld (@suoIOroB mHpoKo pac-
npocTpanedo yOexgedre, IT0 HUKAKOW NPAHIUOINAIBLHOIM
TpynHocTa siech HeT. IlosToMmy Takoe moBeneHHe m Taxume
MeXaHW3MLl MBI B JaJbHeHIilneM pacCMaTpHBaTh He OyxeM.

1.4, Hac Oymer wuHTepecoBaThb TOBeAEHHE BTOPOTO
TUTIAa — TO, KOTOpOe He BPOKIeHO, a IpHoOpeTeHO IyTeM
naydenus. [lpumepn peariu# 5Toro TMIAa MEOTOYHNCIEHHH,
u J6as HeGoabmasa BrbOopka OynerT BHIAAAET: HEIOJJHO-
1ennoi. Oggaxko A XOMKEeH MOACHUTE, 9T0 AMEHHO A NMeIo
B BUIY, XOoTa OH JHmB AIA TOro, 9T00H JATH KPATHKAM
OIIpefieleHHYI0 MHAIeHb A%a atakd. [loaTomy HecKoabKO
IpAMepoB OyAeT Bce jke IPHBEEHO.

Cofaxy, BHOpanHyo HayAAdy AdA ONHTA ¢ YCAOBHLHIMHE
PeAKIUAME, MOKHO II0 ’KeJaHdIo 3acTaBATH pearnpoBaTh
Ha 3BOHOK au0o0 ¢ BnigedenueMm, Audo Oe3 BHAENeHNA CIIO-
nri. KpoMe Toro, mocie BpaboTKH OIIpefiedeHH O peaKInu
MO;RHO Oed 0oabImoro Tpyma «maydmThy cobaKy pearmpo-
BaTh B maJbHellmieM IpoTHBONOJIOKHEIM oOpasoM. Ciemo-
BATEeJBHO, CHIOHHAA peaKIus Ha 3BOHOK He MOKeT ObITh
0o0ycaoBJIeHAa MeXaHHM3MOM ¢ (PUKCHUPOBAHHLIME CBOHCT-
BaMH.

Hpricy, B3aTyo Haygady AJA ONWLITOB C JaOUPHUHTOM,
MOKHO HAy9ATH 0e;KaTh HATIPABO MJAW HAJNEBO, HCHOJAB3YA
TabnpmHT ¢ TOAXONAUIEM pacumoliokerEmeM Xopgos. Op-
NKIH TPUYyIAB KpHCY HoBopadumeaTh B OfHY CTODPOHY,
MOJKHO BIOCTeNCTBAN IPAYIATH ee MOBOPAUABATE B APYTYIO
CTOPOHY.

[To:xanyit, caMule IOpA3ATEABHEIE OKA3ATeIbCTBA TOTO,
UTO RKABOTHEIE TOCHE APECCUPOBKE CIOCOOHK It ITOBeXeHNIO,
KoTOpOoe HUKAK He MOTJI0 OHTE BPO/KIEHHLIM, NAeT HaM
inupk. Tolend B Tedemne HeCKOMBKUX MAHYT Dajancupyer
M I0M, JepyKa ero Ha HOCY; OJMH Me[Beib €3JUT HA BeJlo-
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cHIefe, Jpyroit KaTaeTcda Ha pPoNMKOBHX KoHbKaX. CMeiiHo
Omio OGN IpefnonaraTtb, 4To 9T peaKknud o6ycIoBIeHs
BPOMICHHBIMU MeXaHN3MaMY, CHelHaIbHO BHpaboTaHHEMT
ANlA BHIIQJHEHENA 8THX TPIOKOB.

HauGonee pasmoobpasasi npHOOpeTeHHHE peaKiuu,
KOHEYHO, Y caMoro ueloBera. IlpuBegeM aumb opum mpu-
Mep. Eciam 9ef10BeKk cMOTPUT B MUKPOCKOII M HAXOJAUT, 9TO
00BEKT PACHOJIOKeH CIpaBa oT MeHTpa NoAA, TO OH NMPUBO-
JUT €To B NEHTP, CABUTAs MPEIMETHOE CTeKJo elle Najbiie
BIIpaBo. COOTHOMIEHY e MEKIY MHIIIEYHEIM AKTOM B €T0 3PH-
TeABHO BOCHPUHUMAEMBIM CJEOCTBIEM IPOTHBOIOJIOMHO
oburaHoMy. IlepBoHATaNIbHAA pacTepAHHOCTD U HEJOBKOCTD
CTyHeHTa NoKAa3EBaeT, YTO HeT HUKAKOTO BPOMKIEHHOTO
HEePBHOTO MeX8HW3MAa, FO0TOBOTO j[eiCTBOBATL Ha OCHOBE
o6paTHOIl 3aBucuMOcTH. Ho mocie HOCKOJMBKUX HHeH MpaK-
THKM BHPAOATHBAETCA KOOpPIMHATHUA.

JTH TpUMepH, KaK M Bce ocTalbHhe (AKTH TAKOIO
pojia, MOKABKHBAIOT, 9TO HEPBHAA CHCTEMa CIoco0HA BLIpa-
GaToBaTh PopME HMoBefeHUA, KOTOpHE He BPOKIAGHH W He
olipefie/ieHH B AeTANAX FeHOTAUOM.

1.5. IlpuoGperennoe mnoBepenne o0xagaeT MHOTHMH
ocobernocTAMM, HO HAC Oymer HHTepeCOBATL TJIABHHM
o6pa3oM ofHA M3 HUX: KOIJia KUBOTHHE HIH JeTH IeMy-To
Hay4JamoTcA, MX IHoBeleHWe He NPOCTO MeHAeTCH, HO
MeHAETCHA O00HYHO K aydmeMy. IIoJMHEIA CMKICH BHpaKeHWA
«R aydmemy» O6yger ofcy:KmaThbes B I, O, Ho B Oolee
OpPOCTHX CAYIaAX YyJAydYmieHHe JOCTATOYHO o4eBujHO. «Pe-
OeHOK, o0)KelmMch, CTPAIINTCA OTHA» — MOCAE HEperKu-
TOT0 ONKTa NoBeneHue pebeHKA MO OTHOMEHU0 K OTHIO
He IIpocTo W3MeHUJIoch, a4 Hepemiio B TaKkywo dopMmy moBe-
NCHHUA, KOTOpaA YMeHblidem IAHCH BTOPHYHO HONYIUTH
oxor. Mu cpasy mpusHanm OH HEHOpPMAJBLHHM JI1060TO0
pebeHKa, KOTOpHH B pesynbTaTe NpHoOpeTeHHOIO OIMBITA
crpemiiica O eme OmcTpee npnbamsmThed K IIIAMEHN.

Hina toro 4robmr nokasaTh, 9TO HaydeHHMe OOLIYHO
n3MeHAeT MoBeleHMe B cTopoHY Gosbnieit ero moje3HOCTH,
T. e. Honbieil HOMB3N NJIA BEDKUBAHUA, NOHANOOMIOCH O
cImmKoM MHOI0 Mecta. Ho B 3T0ll BBOgHOM I/1aBe HCUePIIEI-
Bajomuid o63op He HyeH, Mue rymma ammb Mammocrpa-
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I, AocTaTodllast Juis ydchenus cmpicaa. G o7Toil 1eabio
IlpUBejleHHbe TpUMepsl OYAYT PACCMOTpEHH Lo NOpANKY.
Horpga el BeipabaThiBaeM ycJoBHEM pediexrc, BBomsA
B POT TUMILY MJIM KUCIOTY, BHITeJI€HWE CIHIOHH YBeJMIM-
BaeTcA. JTO H3MeHeHMe ONATOUPUATHO JAJAH KUBOTHOTO:
0HO ofecIednBaeT cMaUNBaAHGEe NPOKeBHIBAeMOI HMIIA UM
pasbaBjedde M BLIMBIBAHWE pa3fpakalouiero BellecTsAa.
Horpa Kprica B 1a6upunTe M3MEHsET CBOe IIOBEJieHIe TAKHM
o0pasoM, 4To HATIpaBAAeTcA IPAMO K IIMILe B ero IIPOTHB O~
IHOJOKHOM KOHIle, HOBOoe NOBeJeHue Jgydmie Ipe:KHero,
TAK K&K OHO OLICTpee BefleT K yTodeHMIo roxona. IloBenenne
U PKOBOro JKUBOTHOTO U3MEHACTCH 0T RAKOM-TO CAYYAHHOM
GopMEI ‘K ¢opMe, NpefyCMOTPEHHOH [APecCHpOBIIUKOM,
KOTOPHIA MpUMeHAeT HAKABAHUA W HArpagul. Buocnencteuum
SaKpeIlideTcHA TO IoBeJleHre, KOTOpoe YMeHbIIaJd0o HaKa3a-
MU WIF YBeJIWYWBAJIO BO3HATpaKAeHWe. B oTHomeHun
yejJoBeKa NPEAIloNoHieHHe O TOM, 4T0 IIOBEJEHNe IOf
BAMAHUGM ONHTA OOBYHO M3MEHMETCH K JyJmeMy, IoTpe-
OoBano Om mpocTpaEHOro obcy:xpenuAa. Ho B mpumepe
¢ MIKPOCKOIIOM 09eBUJIHO, YTO BHpPaOATHBAIOIMECH TO3Ke
JBUKEHUSA UAJbIEB, MPUBOAANINE HYKHHH 00HEKT HpAMO
B IEHTp UoJA, JYYIie NepBOHAYAJIbHLIX ABW)KeHNII, KOTO-
prle ObLIN Hed(PPeKTHBHH [JIA Ieldeli MHUKPOCKOIHCTA.

Temepsr wmoskHO faTh upexBapuTenbayw dopmyan-
POBKY Hamiefi TpobieMpl: KaKWe W3MEHEHHA IIPOMCXONAT
b MO3Te BO BpeMs Ipollecca HAYYeHWA ¥ TIoYeMy HoBedeHue
00BIYHO U3MeHsAeTCA K aAydmeMy? HaKoro pojga MexXaHuCTH-
YeCcKHH Mporece Mor Om 00aanaTh Takoil jKe CoCoOHOCTHIO
i CAaMOYCOBEpPIIeHCTBOBAHMIO!

1.6. Hepsras cucrema Xxopomo obecniedeHa CpefCTBAMM
s cBoero ¢ymrmuonuposanmsa. HpoBb pocTaBiger eit
rII0K03y, KMCIOpOH M Apyrie MeTaGolWTH, TaK 4T0 CBO-
OonHyro dHeprMi0 oHAa IolydaeT B m3o0uaum. HepBure
JIETKH, COCTABJIAIOIIME 3Ty CHCTeMy, He TOADKO caMu
00namanT HCKIVINTEIbHON YYBCTBUTEIbHOCTRIO, HO CHAO-
JCHBL B OPraHax YYBCTB eilie fosee YyBCTBUTEJNDLHLIMU yCT-
poiictBamu., Hampas nepsnas kaeTka Omarogaps CBOHUM
pa3BeTBICHUAM MOJKeT NPeBpAIaTh OfMHOYHHE WMIYIbC
I} MHOMeCTBO UMHIYAbCOB, KaMIblil U3 KOTOPHX CTOIb Ke
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3pPerTrBeH, KaK M TOT OAMHOYHLIA MMIOYIBC, OT KOTOPOIO
OH IpoM3omied. 32 pPa3BeTBJEHUAMU CHAENYIOT HOBHEe B HO-
Brle pasBeTBIEHHUA, TAK 4YTo, KAKUM OH MaJnM HU OBLIO
U3MeHeHHe B KaKoM-IM0o IyHKTe, BpfAi JM MOMKHO ycTa-
HOBHUTDH ITpefies] BeJUIMHBI TeX M3MEHCHWH HIW peaKnui,
KOTOpHe MOTYT IOCAef0BaTh IO Mepe pACIpOCTPAHEHUA
apderta. A OGaaropapd CBOeMY KOHTPOJIO HAJ MBUIIIAMU
HEePBHHE KJETKH MOI'YT LIPHUBOAUTDL B JeiicTRUe MBUTATEIIH,
obIanarmue 0oubmioll MexarudecKol cuaoi. Takum obpa-
30M, HepBHAA cucTeMa 00JanaeT MOYTH HEOTPAHHYEHHLIMU
HOTEHI[MAJbHHMH BO3MOMKHOCTAMU IelicTBud. Ho pemalor
JIU 9TH BOo3MoKHOCTH Hamy npobGaemy? Io-Bupumomy, mer.
Hac unTepecyer B mepByio o4epefib Boupoc, moIeMy B Mpo-
necce HaAYYeHUA IOBe/leHMe M3MEHfAeTcf K JAydnieMy,— a
Ha 3TOT BONpPOC HeJb3d OTBETUTH, 3HAHA JAMIIE TO, 9YTO U3~
MeHeHUe JAHHOI'O I0BeleHUA COCTOUT B YMEHBLIICHA Y WA
yBeIUYeHUN aKTUBHOCTH. PaccMoTpeB 1sMeHeHUs BJHep-
TMU Ji0 W Toclle Hay9eHUs B IpHMepaX, HNpABENEHHHIX
B § 1.5, MEI yBHIUM, 9T0C BOIIPOC O «KOJUIECTBE» AKTUBHOCTH
OOLIYHO He MMeeT OTHOINEHWS K Ieny.

Ho ectk m Ooitee cunbHilec JOBOOH HPOTHR TOT0, YTOOH
CUNTATHL HPOCTON POCT AKTUBHOCTU HOCTATOYHLIM JIJIA Pelte-
HUA TNpobieMbl: YacTo yBelWYeHHe aKTHBHOCTH IpeCTaB=
aseT coboil He 0e3pa3NUYHLIN, A HONOMKUTEIHPHO BPENHLIN
daxTop. Ecnm numaMmdecKkoil cucTeMe TaHA BO3MOKHOCTE
WHTEHCUBHO [eHCTBOBATL M TpH dToM He collromaeTcsa
ocobasg NpeaoCTOPOKRHOCTH, TO BTO OOBIYHO BeNeT K pas-
pymeHN0o caMoii cucteMn. MoskHO mpuBecTHn B ABILKCHME
aBTOMOOHIE ¢ MOJBHIM 3anacoM 0eH3MHA, HO, €CJIU NYCTHTH
ero 6e3 BoJuTellfA, ero aKTUBHOCTH jajeko He OyxeTr Oura-
TOTBOPHOII: OHA, BepOATHO, MPHUBEHET K CAMOpPA3PYIIEHUIO
aBTOoMoOUnA ObIcTpee, 9eM ecsim OB OH ocTaBajcA B Oes-
meiicTBEU. JToT Bonpoc obcy:xnaercs nogpoGuee B § 20.10;
3/lechb MOKHO JNIIb OTMETHTD, YTO AKTHBHOCTD, He Oyayuu
KOODAMHUPOBAHA, WMeeT TeHAEHHIUI0 IIPOCTO pa3pyimaTh
cucTeMy. HakuM ;xe oOpasoM MO03T MOKeT yCHeInHO QYHK-
IIOHHPOBATE, €CJAM ero NOTeHIUHM [AedcTBHA HABJIAITCA
OTYACTHM NOTEHIUAMH CAMOpAa3pyIIeHHs?
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Baaumoommnowmenust mMemoy vacmanu

1.7. OcHoBHOIl darT, W3 KOTOPOTO MBI HCXOAMM, 3a-
KJIAIYaeTcd B TOM, 4TO HocJde Ipollecca HayYeHHUs MoBee-
HUe OOBIYHO CTAHOBUTcA Oojiee MpUCHOCOOMTEABHBIM, YCM
oo Onimo pambmie. lloaToMy Bompoc BawmodaeTcs B cie-
AVIOWEeM: KAKUM CBOMCTBOM JIOJUKHBL 00JajlaTE HEHPOHHI,
9TOOLI MPOABJIEHTE HEHPOHOM 3TOro CBOWCTBA BeJIO K yIy4-
IIeHUI0 IIOBeJeHUA BCero Opramama’

IlepBoe mpenoloskeHNe COCTOMT B TOM, UTO ecCIH Bee
HEePBHBIE KIETKH — MHKPOCKONHYEeCKNe OHoJorundecKue
eAMHUIE — 30POBH M HOPMAIBHH, TO W BeCh OpPraHU3M
OyaeT 3j,0pOBEIM ¥ HOPMAJBHBIM. JT0 00bACHEHHE, OJHAKO,
IPUXOANTCA OTBEPTHYTH KAaK HeyIoBJeTBopHTedbroe. Bean
yayumieHne B ToBeJeHWH OpTafu3Ma 9acTo T POosBIAeTCH
B €ro OTHOIMEHHN K (axTopaMm, He HMeRI[EM aHAJOIdu
B ;xu3pn HelpoHa. Hanpmmep, Korjga B 3SKCOepuUMeEHTe
¢ VCIOBHLIMH pediiekcaMu y cobaku, Modydamplieil mumy,
BpipabaTniBaeTcs peaKuumA CIHHOOTASAEHHUs, IoBeAeHNe
cJIe/lyeT cUYMTATh VIYYIICHHEIM IIOTOMY, YTO CJHIOHA CAYKHIT
MU cMAYMBaHUA THIOM Npyu KeBauwu. Ho B ;KU3HW HeH-
pPOHA, IOCKOABKY BCIO CBOIO NMUILY OH HojdydaeT B pacTBO-
PEeHHOM BHjle, HH «KeBaHMe», HM «CMaYMBaHHE» HE MOKeT
MeTh HUKAKOTO HemocpejcTBenHoro 3Havennd. Wnu Bo3b-
MeM Kpricy B jJabupumTe, KoTopas B pe3ybTaTe YCIeuHoro
HAYICHUA Bmpaﬁo'ra.ua OTipe/ieicHHRIN KOMIIJIEKC jBUra-
TeJBHKX PEAKIHIl; I 37ech B Ipolecce HAYICHUA YIACTBO-
BAJIM HENpPOHBI, IPOYHO (QUKCHUPOBAHHLIE B TYCTOM CeTH
YINAIBHBIX BOJOKOH M HUKOTHAA B cBoel KUBHY He ABUTAT0-
mecsH.

Haxonery, mnpesncraBum cebe wMamueE®ECTa, KOTOPLIA
TOJIBKO 9TO YBHENI CUIHAJ M PYKA KOTOPOr'o HAXOAUTCA Ha
peryisitope apoccedbroro Kiuanasa. Eciam oH BUAUT Kpac-
IILIH cBeT, BO30Y:K/IeHNe OT CeTUYATKY Ho/LKRHEO OLITh TepefaHo
uepes HEPBHYIO CHCTEMY TaKuM o6pasoM, 4TOOBI KJAETKH B
JIBUTATeAbHONR 30HE KOPH MOCJHAJIH MMIIYJIBCH K TeM MEIII-
1{aM, AKTHBHOCTD KOTOPHX 3aCTaBUT JPOCCENABHBIN KIalaH
saxpuimuvcs. Ilpu sememoM ke cBeTe BO30Y:KIeHHe OT CeT-
TATKE JO/KHO OBITH HepefaHo HEPBHOH cHcTeMOH Taw,
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9To0b KJAETKH B [BUTATENBHOH 30HEe KOPH B KOHCUHOM
cueTe 38CTABUAN JPOCCENBHENA KaalmaH OTKpHTheA. Ilpm
9TOM OCYMIECTBIATD Nepeflady M obecieuuBaTh Gesomac-
HOCTH TO0e3a NOKHH HeMpOoHH, HecHOCOOHHE COCTaBUTD
cefe HEKAKOTO IIPEICTABICHASA O «KPACHOMY WIH «3eJIeHOMY,
0 wioesfe», «curmane» uiam «arapum»! U Tem me Memee
cucrema pabotaer.

flcHO, 4YTO OfHO JIHMMB <«HOpMaJdbHOE COCTOSHHE) HA
YPOBHE HEeMPOHOB HHUKAK He MoKeT 00eCHe9uTh HOPMAJb-
HOTO IIOBEeHUA Meloro opTaHM3MA, TAK KaK 3TH JBA BUJA
«HOPMED He HaXONATCA MeXay coboit B KaKoH-1ubo ompe-
JIeJIeHHOM ' CBA3M.

1.8. Bosmoxmo, 9T0 B IpuMepe ¢ MAIIMHACTOM CYIIC-
CTBYeT IPOCTOM MeXaHWsM, HAeficTBYIOMUA TaK, 9T0 KpacHHIH
CBeT AaKTHUBUPYeT Nelb HepBHHIX KJIETOK, BeLYI(YI0 K MLIMI-
IlaM, 3aKPHBAaOGUM [POCCEAbHHY KJAaUaH, Torja Kaw
3eJIeHBM CBeT AKTHBUPYET APYryIo Helb, BeAYIYI0 K MHIIi-
1AM, OTKPHBAIOIMM  JPOCCENbHHA KIATAH. Taram
ofpasoMm addeRT oT HBeTa CHrHANA IiepefaBalcsa OH Yepes
HEPBAYI0O CHCTEMY IO HAJJIeKameMy NDYTH.

ITpocrora cxemsr obycioBiena TeM, 9To 9TH [Be peak-
I, 0 HANIEMY IPeANON0KeHII0, 0CYIeCTBASIOTCA IBYMA
He3aBMCHMEIMM MeXaHusMamu. BiolHe BOBMOMKHO, UYTO
TaKoe pasJieleHre uMeeT MecTo B 6oilee IIPOCTHX peaKIuAX,
HO OHO He M03BoJfAeT 00BACHUTH Xof coburtuil mpm Golee
CIOKHHRIX aKTax. B OGonbmuHCTBE cJy9aeB «IpaBUJIb-
HEle» W (HeNpaBUAbLHHE» (QOpPMEI HEpBHOH AKTUBHOCTH
OITHAKOBO COCTOAT W3 MPONEcCcoBR BOo30YKIeHNA, TopMoKe-
HUA U T. J., IPABUIBHOCTh KOTOPHX (X0TA KAKILIH U3 HUX
cam Tio cebe ABAsercsa PUaMOIOrAIeCKHM) ONpefiesiseTcd He
uzr cobcmeennoli npupodoil, @ memu OMHOULEHUAMU, @ KOO~
pulx OnHu Harodames ¢ Opyzumu npoyeccamu.

JTa BABUCUMOCTE «IIPaBUNDLHOCTA» TOr'0, 9T0 NPOUCX O UT
B OlHOM IYHKTe HepBHOM CHCTEMEl, OT Tolo, 4TO CoBEp-
maercA B APYTUX HyHKTaX, OGHapy}HHJIHGL CH B TOM CJNY-
Jae, eciu OH MAmMANCTY NpANoCh NEpefiTH HA JpyTyio
cTopony kaOumni. Benb ecam panbmme crubanne pyknd
B JIOKTe Bel0o K 3aKpHTHIO [poccelbHOI'O KianaHa, ToO
Terepb TO e JieHcTBWe IDOBeIeT K ero OTKpHTHO; U
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OLBHIAA NPABHIADLHOH CBA3L KPACHOTO MJIM 3el€HOTO CBera
¢ JABUccHMCM HA ceba M or cebs jgoxHa OHTL Temepb
uHBepcupoBaHa. MTak, MecTHoe ielicTBY e HEPBHOM CHCTEMBI
welib3A 0o0JbIIe CYNTATH «IPABMIBHKRIMY HIM (HEIpPaBUJIb-
HEM» B a0CONIOTHOM CMEICHE, W IIepBOE LIPOCTOE€ pelieHue
npolieMH oTHamaer.

JApyroi npumep mnpeacTaBideT Iporece IKEBAHHA:
B HCM YYaCTBYIOT ASHK U 9YeMI0CTH, ABMKEHUA KOTOPHIX
JLOJKHEI OHITH COTJIACOBAHBI TAKHUM 00pa3oM, ITOOH 3yOnI
He NMpUKycHBalInm asbika. Huxakxoe [BMKeHMe A3HKA CAMO
no cebe HeXb3A paccMaTpuBaTh Kak a0COJNIOTHO HeIpa-
BUJIbHOE, TAK KAK ABIKEHNEe, KOTOpoe MoMieT OKa3aThCHA
HeYMECTHRM DB MOMEHT CMBIKAHMA 3y0oB, MoOMeT OHTE
NMpaBUJIBABIM TOTAR, KoOrfa 3YOR pa3fABMTalOTCA W THILY
Ny)KHO UPOTOAKHYTH B HpPOMEKYTOK Mempgy HuMu. Iloa-
TOMY aKTHBHOCTDL HeHpOHOB, KOHTPOJUPYIOMAX ABMIKEHUE
SI3BIKA, HEJIb3f OINCHRATE JU00 KAK «IpaBUIbHYIO», Au6O
KaK <«HeIPABHJIGHYIO». €¢ NPABANLHOCTD MOMKHO ollpele-
NUTb, TOIBKO COIOCTABMB €€ ¢ AKTUBHOCTBHIO HEUPOHOB,
KOHTpOIMPYIOIIMX JBWKeHUE YeNiocTed; dTa XapakxTrepu-
CTHKA NpPUHAJJICKUT HE TOH MWW ApPYyrodl aKTABHOCTH, B3d-
TOH OTHENDbHO, & TOADLKO COBMECTHOM AKTHUBHOCTH o0emx
rpyun Helpowos.

ITH coofpa’keHus BCKPHIBAIOT TIABHYI 0CO0EHHOCTD
itpobnemMei. Horpma HepBrasa cHcTeMa «HAyYaeTcdA», €o
roBeliecHMe HM3MeHAeTcs K ayumiemy. Horma MH, ofHako,
paccMaTpHBaeM ee PAa3iMVHLIE YACTH, MBI HaXogmMm, 4TO
rloBefieHye OMHOM JacTH Helb3f ONeHUTHh 10 JOCTOMHCTBY,
fOXA MLI He 3HaeM IOBCJCHNA OCTAlIbHBHIX dYacTell; a ur
HoBeeHNWe Hedb3f OleHUTDh, NOKa HCH3BeCTHO WOBeJeHUe
nepsoif wacTm. Bce oueHEKH ABAANTCHA, TAKMM 00pasoM,
YCAOBHLIMU — KasKNaA M3 HAX 3aBHCHT OT OCTAJbHHX.
JIng cy:KneHEHA o TOM, UTo «Iydmes, HET a0CONIOTHOTO, T. €.
OcaycnoBHOro, KpuTepua. Ho HelfpoH poilsier Kak-To
pectn ceba. Harum 'Ke o0pa3soM aKTUBIOCTL HelpoHOB
KOOPAUHUPYETCA TAK, YTO IoBejeHUe LeJor'o CTAHOBUTCA
Jjydmie, XOTA H He CyIecTByeT aGCOMIOTHOIO KpUTepuA
JUIs1 9TOTO JIyYmIero, HA oCHOBEe KOTOpOTO MoT OH fmeficTRo-
BAaTh OTHEINBHHHA HeHpon?
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Touno Taras e mpobiicMa BeTaeT nepef. KOHCTPYKTO-
POM MCKYCCTBEHHOI 0 MO3Ta, jKeJarollluM, 9YTOOLI IIoBefeHue
eT0 MEeXaHMYECKOro M03Ta Obio aganTuRHEM. Hax moxer
9TOT KOHCTPYKTOp YCTAHOBUTH «IIPAaBUIBHEICY CBOICTBA
JUIA HKasRAod dYacTH, ecJW NpaBUWJIBHOCTH 3aBUCHT He OT
IOBeeHMA KaKIoH U3 YacTell, 4 0T B3aUMOOTHOIIEHUH €e
¢ Apyrumu dactamu?® KTo 3ajada — co3gaTh HaJJIeKaU(yIo
KOOpAMHATIHI MeKAYy vacTamu. Mosr memaer ato aBTOMA-
TH4Yeckn. Haxoro poja MamumHa cIoco0HA K CAMOK00pIU-
nayuu?

B atom u cocrouT Hama npobaema. Osa 6yger chopmy-
nuporana Goiiee Touno B § 1.17. Ho mpesxie yem MuI o oii-
lleM K 3ToM QOpPMYJINPOBKE, HYKHO 0OCYAUTE HEKOTOPHIE
BTOPOCTeTIeHHLIE BOIPOCH.

Tenemuueckuit KOHMPOad HynrUUU M032aQ

1.9. Orpunas remeTudecKMd KOHTPOJIDL JeTanell QyHK-
IMOHUPOBAHUA TOJOBHOr0 Mosra (mpm agaunrtamum, § 1.4),
MEl HE MOJUKHBL 3aXOAUThH CJIUIITKOM ganxexo. I'emorui, Oe3-
VCIOBHO, UTpAeT HEKOMOPYK poOJAb B PA3BUTHH aJalTHB-
HOTO NoBefAeHNA, 60 ¥ pasHooOpa3HeIX BUA0B, pa3imialo-
mMuXcA B KOHEYHOM cCYeTe TOABKO CBOMMH TeHOTUIIAMU,
HaOI071a10TCA  XapaxkTepHBIe Ppasimumsa B CHOCOOHOCTA
K BrIpaboTKe TaKOT0O MOBEJEHNA; ¥ HACEKOMEIX, HANIpAMED,
3Ta ¢MoCcOOHOCTHh OOLIYHO HEBEIMKA, Torjga KaK Y YejoBeKa
OHA OIPOMHA.

Opna u3 TpygaHocTell B o0bACHeHUN cIIOCOOHOCTH HOBO-
poiieHHOro pebeHka K BripaboTkKe ajanTaluil COCTOUT
B TOM, YTO T€HOTHII, OUpeAeNsoMuil ero BHULOBHE CBOMU-
cTBa, comepykuT oKoyio 50 0Q0 reroB, KoTopHe MOraH GH
KOHTpoaupoBaTsk  Mopdojorndeckne MPHBHAKH, ToOrja
KaK B TOJOBHOM MO3Iy pefeHKA HaXoAUTCAd NPHMEPHO
10 000 000 000 meitporoB, WOAIEKANMX 3TOMY KOHT-
podo (a 4@mcJ0 HepBHBIX  OKONYAHWM, BO3BMOKHO,
8 10—100 pas Gonwpme). fcHo, YTO KOMIAEKT I'eHOB He
MOYKET ONpeJleNIATEH JIeTAJINW BCEro KOMILIEKTA HeHpPOHOB.
OdeBupiio, TEHOTHII ONpEJleisieT CpaABHUTENEHO HeboIbaioe
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urciao GakToOpoB, a 3aTeM B pe3yJbTaTe AKTHBHOI'O JIeiCT-
BUA DTHX GAKTOPOB BLpabaTpiBaeTcs KOOPAHHATNA MeKITY
ropasjace OoJbIIMM 4YUCJIOM HEH pOHOB.

Tarkaa QopmyaupoBKa poJHM FeHOTHIIA AJIA HAC, HoKa-
Iy, TOKA HOCTATOYHA; MK BEpHEMCH K 3TOMY BOIpPOCY
B § 18.6 (om ofcymxpmaerca Tamme B § 14/6 «Brepenms
B KuOepHEeTHKYY).

O parnuuenusn
68 UCNONBBOBUAHUU YNOMPEOAAEMOBIX NOHAMULL

1.10. Bo Bceii 9Tolt kuHuTe A OyAy IpUAepKUBATHCA
OIpeIedeHHHX OCHOBHEIX NpeiooKeHU! ¥ onpelelcHHbIX
MeTOAMIeCKNX NPUHIAIIORB.

1 Oyny mepmartbes Touk® 3peruda Omosora. [liaa Hero
1amboiree BayKHO TO, 9To Bo3pacT Jemau Golbme 2 MAPH.
JIeT M 4YTO eCTCCTBEHHHIA oTOOpP Bce BpeMA HeIPEepPHIBHO
BO3[ENCTBOBAJM Ha ;KWBLIE OPTAHM3MH C MOMEHTA WX IIOAR-
JeAuda. B pesyabrare oHM cedvYaCc BHICOKO CIeIHanv3y-
POBAHLI B OTHONIEHUM CPEICTB NpucmocobieHuA, M ONHAM
M3 STUX CpPedcTB MABUJOCH pPA3BUTHE TOJOBHOIO MO3ra.
Ha npora:;xenun Bcell 9Toll KHUry Mo3r OyeT paccMaTpu-
BaThbCA MTpPOCTO KAK OpraH, BHpa0OTAHHLIA B Xoje 9BO-
JIOIMY B KadecTBe CREyUAAUSUDOSAHH020 cpedcmea 0Oad
BLIHCUBAHUA,

1.11. B cooTBeTcTBHHE ¢ AToil TouKoM 3peHns Mu Oyjem
cYuTaTh, 4To HEepBHAA cHCTEMAa, KAK W JHUBafg MaTepns
BooDIlle, B OCHOBE CBOEH CXOmHA €O BCAKOM [pyrod Mare-
pueii. IloaToMy MH He Oygem TOBOPATH HH O KAKOM KA3-
IICHHOM» CBOHCTBe MM TeHAeHINHA M He OyjeM upuberathb
ny K KaxkoMy «Deus ex machinay.

EnuscTBenroe gonycraMoe o0bAcCHeHNe TOB eI eHNA 110~
Oolt vacTw cucTeMst OyaeT B 001ed Gopme ¢cBOIUTHCA K TOMY,
uTO ee cOOCTBEHHOE COCTOAHME W YCAOBUA HENoCpelCTBEHHO
OKPYIKAOMIeH ee «Cperly HPUBENN, B cOrNacut ¢ 00RYHLIMU
JaKOHAMH NpPUPOHAH, K HabnomaeMoMy IOBeReHHIO.

1.12. Mu 6ygeM Ipupep/KmBaThbesa MeETOHA oIlepalyuily
Kak paGogero mpumeMa; modToMy OVIyT NCIOIb30BAHEL AUINE
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Te IpHMeHsSeMble B IICHXONOTMA NOHATHA, HIA KOTOPHX
cyIiecTBYeT O0BeKTHBHLIM OKBMBAJEHT B HERUBHX cHUCTe-
MaXx, ¥ Ipu 3TOM MH Oy[eM UMeThk B BUAY HMCKIIOYUTEIHHO
00'beKTHRHELHA CMBICI KaMFOT0 DOHATAA, ITO CBA3AHO C Tpe-
GoBaHMeEM, YTOOLI Ka’kj[oe WCIOIL30BAHHOE IOHATHE OTHO-
CUJ0oCk K TOMY, 4TO MOMKHO IIPOJeMOHCTPUPOBATH 00DBEK-
TUBHBEIM MeTojioM. Ilpu usydennu venoBeka 9To TpeGoBaHMe
BJIeYeT 3a co00il HeMMOBepHBIE TPYAHOCTH, HAUYUHAA ¢ IPAK-
THiecknx ¥ Komdasd ¢uaocodcknmm. Ho, mockoaIbKy
B OOJBIIUHCTBE clydaeR pedb OyaeT uaTu o HabmIomacMoM
NOBe/IeHNH ;KUBOTHHX 1 MAIIUH, cHenupuIeckue TPYIHOCTH
OYAYT BOZHHUKATDH peNKo.

1.13. Mur He Gypmem npuGeraTh K KakoMy-Iu0o Telteoso-
rHYecKoMYy 00bACHEeHNIO TOBeeHUA 1 Beeria OyaeM mpejno-
JaaraTh, 4YTO MANIMHA MU KUBOTHOE B HU3BECTHHH MOMEHT
BefleT ce6A W3BecTHHIM o0pasoM moToMy, 4TO ee (HJH ero)
¢usuIecKad NpUPOAA HE LONYCKAET B 3TOT MOMEHT APYTroro
obpasa pefictBua. Mu wukxorna He Oymem oO0BACHATDH
coBepllerue KaKoTo-THO0 JedcTBUA TeM, 4TO HO33KEe OHO
OKayKeTCH TOJEe3HHIM JUIA RUBOTHOro. JI0Goe monolmoe
o0pscHEnNe, KOHeUHO, 3aBello On Hac B 3aMKHYTHH KpYT:
Be[b HAINA IeJIb B TOM M COCTOHT, YTOOH 0OBACHHTEL IpO-
NCXOo/ReHNe IIOBeeHNA, KOTOopOe KajieTcss Tejleojord-
YeCKH HATIPABJIAEMBIM.

1.14. Kpome Toro, Mu Gyaem npennoiararh (3a HCKIO-
YeHHeM TeX cAydaeB, The mpAMO ckasaHo o0paTHoe), 9TO
¢yHKIMOHAIBHLIE eUHUTIBI He pBHOI CUCTEMEl U OKpYiKalo-
med cpefbl BeIyT ceba [eTepMUHUpPOBAHHLIM 00pa3oM.
[Ipm sToM 71 mMelo B BUAY, 9YTO KasKpad dYacTh, HAXO-
JASICH B OlipeJielIeHHOM COCTOAHNH H HoJiBeprasch NeUCcTBHIO
onpeieleHHHIX BHEMHNX (aKrTopoB, Oymer Bect:m cebs
OfHUM onpefiereHHHM obpaszoMm. (Tarkoro poma perepMunn-
pOBAaHHOCTL IIPOABJIAIOT, HANpuMep, pele W JApyTrHe
gactd TexedonHoin cramuum.) Hykno 3aMeTHTh, 4TO MH
He IpelnonaraeM AeTePMUHHDOBAHHOCTH CAMBLE JieMeH-
MmAapHyur eNWHUIl, TAK KaK 3To OYyAyT aToMbI, TIOBE/cHUE
KOTOPHIX, KAK U3BECTHO, ABJAETCHA B OCHOBHOM HefeTep-
MUHMpPOBAHHKM; MH NpHHUMAaeM JHIIb, 9TO pealbHO 3HAa-
YUMBle  eMWHHLEl JleTepMUHNpoBaHH., J[lelicTBUTeNbHAA
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¢yHKImoHANbHAA eflHHUIA (HANpUMeEp, pele, HeHpOH)
00KIHO II0 CBOUM pasMepaM ropasno OGoabme aToMma,
TAK 9TO 37leck MMeIOT 3HAYEHWE JIWIIh CpeJHWEe CBOWCTRA
MHOTHX 4TOMOB. ITH CpeIHHe MOoKa3aTejld YacTo BeLyT
cebs JeTepMUHNPOBAHHEIM 00pa3oM — K HHUM-TO U IpmMe-
HIMO Hallle IpeJ{oJo:KeHnAe.

Bompoc o ToM, COCTOUT JM HepBHAA cucTeMa W3 gacTel
¢ [eTepMUHUDPOBAHHEIM HJIM CTOXacTHYECKHUM IIOBeJeHHEeM,
eilie He pemeHn. B aroit kuure M1 6yeM mpefmonaraTk, 4YTo
IX ToBeflenue JAeTepMHUHUDPOBAHO. 10, 9T0 IoMOBHOH MO03T
cnocofer K fACHO BHPAKEHHOMY HeTepMUHWPOBAHHOMY
¢VHKIIMOHNPOBAHNIO, [AOKA3LIBAJIOCH TJIAaBHEIM 00pasoM
IpoARJEHUAME UcKApunTenbHoi mamaru. Hexotoprie us
MoKa3aTenbCTB OCHOBAHH HA ARJEHHAX THIHO3A W He HA-
CTONBKO SICHBI [JIA WMCTOIKOBAHUA, YTOOH HpUBOAUTL UX
sgech. Onnako CKUHHEp B ONBITAX HA JKUBOTHHX TOAYYHI
nopasuTeabHbie JAHHEIE 0 TOM, YTO HEPBHAA CHcTeMa (eClH
BHEUIHIEe YCAOBUA MOT'YT OLITH TOYHO MOBTOPEHH) cmocobHa
K IIOHOCTBI BOCHpou3BRogHMoMY loBegenun. Wcnmonssysa
pasnuuHoe NUIeRoe NofKpelaenne, CKUHHEp NPUYUIUI
20 momronsIX ronyoeil KiIesaTh MPOCBEYHBAOILYI0 KIABUILY,
KOrJj2 Ha Hee IPOCIHPOBAIH CJIOKHLI CBEeTOBOH y30P.
3areM rodyleil lepeHOCUIN B MMOMEIIeHHe, THe OHHM OOHYHO
SRUJIM, M He MCIOAB30BAJIH HA B KAKAX NAJBHEeWIINX 3KcIe-
pPAMEHTAX — OHH CHYKWIH TOJIbKO MHPOU3BOJHTEIAMH.
Y uebonbmuX TPYII BpeMs OT BpeMeHH IIPORepsIH coXpa-
HeHye BEIpAGOTAHHOH pearnui.

«[ITuny wopmuau B cnaGo OCBCIEHHOM DKCIIEPH-
MEHTAJBHOM AamnmapaTe NpU OTCYTCTBHH KJIABUIIM
B TeUeHHE PAJA JHeH, U 38 5TO BpeMsA dM O OHAIHHEIE
peakmy Ha anmapar ucdesanu. B jmenb umenniranus
OTANY TOMeN{alnu B 3aTeMHEHHHH AmuK. Tam OmniIa
NpOCBeYUBAIOINAA KIABWIIA, HO €e He OoCBelald.
Huraxux peaxmuii He Habmworaizoch. Horpma ke Ha
KIABUITY MpoenupoBalll cBeToBoli y3op, Bce MOA-
OIHITHEE IMTUI(LI pearnpoBajin GECTPO W I9HEPTAYHO. ..
IItuma ymapaxa no KJZaBWIle He IO3/Hee YeM UYepes
[Be CEKYHJH I0CJe TOoABJICHNA CBETOBOTO y30pa,
KOTODHI OHA He BujleJa IEIHX 4 Tona, W KIEBAJIA
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B TOYHOCTH TO MeCTo, € KOTOPHIM Ipeiae OHLIO
CBA3aHO NHUIIEBOE TOAKpeHiIeHney.

Taxum oOpasom, mpegmonoeHne 0 JeTepPMUHNPOBAH-
HOM IIOBeeHuN 4JacTeil He auumeHo ocHoBanuit. Ho mam mer
Hao0HOCTH HpeJpemaTh 3TOT BOIPOC; KHUTa IpefcTaBiAaeT
coboll MONHITHY PYKOBOJACTBOBATBCA NPEATIONOKEHUEM O
AeTepMUHMPOBAHHOCTH, K YeMy OBl OHO Hac HU IIPUBENO.
Horpa ono npuBefer K oueBUAHOM omulKe, TOra K HACTa-
HeT BpeMa YCOMHUTBCA B ero NPaBUJIBHOCTH.

1.15. YUTo661 OBITh HOCHET0BATEABHBIMU, MBI JOMMKHH K
CHEeJAHHEIM YKe ITpedIoNoKeHuAM Mo0aBUTh elle OJHO —
OpefiodoKeHIe 0 TOM, 9TO JeHCTBUTeILHOe pemneHue
Hamell npobaeMn (KaK ® TIOJNAraeT aBTOp) IO3BOJUT
c037laTh HCKYCCTBEHHYI0 CHCTEMY, KOTOpas CMOKeT, IIo-
Ko0HO MUBOMY MO3ry, o0ecmeduBaTh afanTHBHOE IIoBeJe-
aue. Tarum oOpasoM, ecny HacToAmaa padoTa paspemuT
npobiemMy, To oHa GyxeT cofxepkaTh (XoTa OH B HeABHOM
dopme) cHemuUKAUMIO ANAA CO3TAHUA WCKYCCTBEHHOTO
M03ra, cIoCco0HOr0 K CaMOKOOPAUHAL K.

CosHanme TOro, 470 MPENIOKEHHOE pemeHHe JOIKHO
OHITH TOXBEPTHYTO TaKoil mpoBepKe, 00dKeT HAC K H3BeCT-
HOU [uchuu/JvHe LIPH BBefeHUM HOBHX moHaTul. B oco-
OeHHQCTHI 3TO IIOMOJKeT M30esKaTh IIOAMEHH JeilCTBHTelb-
HOT'O pemeHHA YHCTO CJOBECHEIM «00BACHeHHeM», u00
B IepcleKTUBEe 3amada Oymer cojepsKaTh TpeboBaHue
NOCTPOUTh MAamUHy, cIoCOOHYIO 6bR0AHAMb TO, YTO ML
X0THM OQBLACHUTE.

Cosnanrnue

1.16. CornacHo cxasannoMy B IpefnAyIUX Haparpa-
dax, MH HUTTE HE JNOoKHH OyleM CCHIAaTbeA Ha CyObek-
TUBHEIE DJeMEHTH ONBITA; U A MOTY 3apaHee c000MIUTE, 9TO B
KHNUIe AelcTBUTeIbHO HeT TakuX cceiiok. CTporoe cobuio-
TeHne 00BLEeKTHBHOrQ IOAX07a, BO3MOKHO, MHOTNA OyHeT
‘pasgpakaTh 4YATaTeNA M MOMKeT HaBlIedb HAa MeHA o0BM-
HEeHHe B TOM, YTO A MTHOPUPYI0 HEKOTOPHIA CYIIecTBeHHLIN
parTop. HeckonbKko 0GBACHUTENBHHX CIOB OMOTYT H30e-
JKATh HEOpA3yMeHHuA,
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Ha mpoTsykenuu Beell KHUTM HHYCTO HE TOBOPUTCH O
CO3HAHUU U 0 CBA3AHHHX C HAM CYOLEeKTHBHEIX 3JIeMeHTaX
1o Toit MpocToil IIpWYWHEe, YTO 1 HU Pa’3y He MCIBITLIBAJ
HeOoOXORUMOCTM BBOJUTL UX B HAIL aHAJU3. JTO He YINBU-
TeJbHO, TAK KAK KHUTIa KacaeTcs JIUMb OJHOI'0 U3 CBOMCTB
M03Ta, HOPUTOM TaKoro cBoicTBa (cmocobmocTH K Ha-
y9eHuio), KoTopoe, KaKk JAaBHO yi<e NPU3HAHO, He HAXO-
IATCA B 00g3aTelbIHOl 3aBHCUMOCTH 0T co3gauua. BoTt
npuMep TaKoi HedaBHcuMocTH. Ecam BelocmumeIucT XodeT
HOBEPHYTh HANleBO, OH IpeKAe Bcero MoJyKeH MMOBEPHYTH
1mepegHee KoJeco Hanpaso (MHA4e OH YHafeT HA IOBopOTe
moJ meicTBUeM HeHTpoOeKHON cunbl). BCAKUA OIBITHHIN
BEJIOCHIEINCT eNaeT 3TO ABUKEeHNEe IPU KaKAOM II0BOpOTe,
M TeM He Menee MHOTHE BeJOCHIICHUCTH, KayKe HocJe TOTo
KaK OHM BEIIMOJTHAM 3TO ABIKeHNe COTHH pas, COBEPIICHIIO
He CO3HAIOT, YTO OHM ero cosepuraiT. OUeBUgHO, IPAMOE
ydacTHe Co3HAHUA He TpebyeTcA [JlId aJauTHBHOLO
HAYIeHUA.

IlonoOumoe nabmiofenue, MoKA3EIBaOIIee, ITO CO3HAHUE
TpeOyeTcA He BCerja, He JaeT HaM IpaBa 3aKI¥0YUTL, YTO
CO3HAHUA He CYOEecTBYeT. JTo NPAMO HPOTHBOPEYUT
ncruae, ®O00 ¢aKT CymecTBoOBaHHAA CO3HAHUA HaH HAM
npeskje Beex Apyrux ¢axrtoB. Ecau A BUKY CTYyX — eciud
A CO3HAI0, YTO BIOKY ero,— TOo MeHS MOKHO BIIocled-
cTBuu yO0equTH ¢ MOMOImbBI0 JApPYT#X HBAHHKX, 9TO 3TO
pHedaTaeHde OpIo BHI3Bano Bcero JWmb WUIpoi cBeTa
il TeHi; MokeT OBITh, MEHA yjacresa yoegurh, 910 3T0 ObLIO
BO CHe HJH Jajke 4YTQ 3TO OHJIA TaJMOIMHALNA, HO He
CYIIECTBYET TAKUX [JOBOXOB, KOTopHe MOy Obi yOenuTh
MeHsI B TOM, 9TO CaMO CO3HAHIe NCHOHTAHHOTQO MHOH BIe-
YaTIeHUA OvIIo OomUOQUALIM, T. €. 9T0 B MeHCTBUTEILHOCTH
SI er0 BOBCe He HUCHBITHBaJX. TaxuM o06pa3oM, oCo3HAHME
¢BOEro JWYHOI'O IMepe;KUBANUA IpeuICCTBYeT BCeM APYTHUM
BUJaM 3HAHUA.

Eciay Hanwuume co3HAHHA — caMBli QyHIAMEHTAJIBLHEIM
13 Bcex aKTOB, TO WoUYeMy OH He UCHOJb3yeTcA B 3TOH
kaure? OTeBer, A HoJgarawp, COCTOUT B TOM, YT0 HAaYKAa
HMeeT JIeJI0 — U MOKeT UMeTh Jiello — TOJBKO ¢ TeM, 9TO
OJIUH YeJ0BeK B COCTOSHUM RpPOJeMOHCMPUposamb WIN
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dokasamd npyromy. Raxum On aprum HE OHIo cosHaHue
anA ero obmapmaTens, MEI ellle He 3HaeM cliocoba, ¢ Io-
MOIIBI0 KOTOPOT0 OH Mor OB HpONEeMOHCTPUPOBATH CBOE
nepe;KuBaHue Apyromy Juiy. A mora Tarkoi#l cmocol, niam
KaKoi-1u00 ero BKBUBAJEHT, He Oyuer HaljeH, QaKTH
CO3HAHUA He MOT'YT OBITH HCIIQAb30BAHH B HAYTHOM METOJe.

I pobaena

1.17. Teueps MH FoIRHE cHopMyIUPoBATH Hpobiemy.
Ilo3:xe, xorga OyAyT BepadoTaHK 0ojiee ToYHBIE HOHATHSA,
MOKHO Oyner cHopMyaHpoBaTh ee ¢ OOJbImIE TOYHOCTBIO
(§ o.14). :

Ha mpoTaskeHuu Bcero Hamero aHaamsa sHam Oyner
yno0Ho ¥MeTh KaKyH-HUOYAb IpaKTU4YeCKYW Ipolaemy
B KayecTBe (THIOBOU» Hpo0JeMBl, HA KOTOPOU MOKHO
OBLT0 OB KOHKPeTU3npoBaTh o0Imue Holomenus. f1 BuOpan
caenyomyio upobiemy. Korma KoTeHOK BuepBoie mpubau-
JKaeTCA K OTHIO, eT0 PeaRIVNyu HelpeacKasyeME U 00HYHO
He COOTBeTCTBYWT curyamuu. OH MosKeT BOUTH 9YThH JH
He B CAMEIA OrOHbL, MOMeT 3aQEpKaTh Ha HEro, MoKeT
TPOHYTH ero JanuKod, WHOTGA OH TIHTaercA oOHIOXAaTh ero
WIU TOAKpajpBaeTcd K HeMy, Kak K po0ude. OpEaxo
11037ike, CTAB B3POCILIM KOTOM, OH pearupyeT Ho-HHOMY.
On upulaumykaeTcA K OrHIO M CaguTca B TaKOM MecTe, IJie
OTOHL I'peeT ymepeHHo. Keam oromb ociabeBaeT, OH IIpHU-
nsuraerca o0amxe. Ecau nagaeT ropAYuil yroiaex, oH 0TCKA-
KNBaeT. lemeph ero WoBefleHNEe II0 OTHOIIEHHI0 K OTHIO
«afanTuBHO». f1 Mor O B3ATH B KadecTBE TUHIOBOM IIpo0-
JeMH  KAKoH-AuOynb SKCHEepUMEHT, onyOIMKoBaHHBIH
ncuxolorndeckoi naboparopueli, HO HPUBEXEeHHHIHA Npu-
Mep HMeeT pax HpeumyniectB. OH XOpoUi0 U3BECTEH; €ro
0C00EHHOCTH XapaKTepHHE JXd 00JBIIOr0 KIacca BaKHBIX
ABJEHUI; M, HAKOHEL], 3/lech MOKHO He 0IIacaThesA, 9YTO ero
COYTYT COMHHTEIBHHM B pe3ylIbTaTe BEIABIeHUA KaKou-
HUOYADL HEe3HAUYNTeALHOM TeXHWYeCKOM WOrpPemHOCTH.

Urtak, Hame oCHOBHOE HMpeAN0JosKeHHe COCTOUT B TOM,
YTQ OpraHu3M MMeeT «MeXaHUCTHYECKYH0» IpUpoXy, YT
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OH COCTONT U3 9acTed, 9To HoBeJleHUe HeJoTo ecTh pe3yliL-
TAT COBMECTHOI'0 AelCTBUA dacTell, 94TO OopraHusMH H3Me-
HAIOT CBoe IoBefleHMe IoJ| BIAUAHNEM HaYUYeHUA M NPUTOM
TakuM o0pa3oM, 9TO UX HoBOe NoBefleHUe Jydmie NPHCHO-
co0lleo K oKpYy:Kalomeil ux cpege, 9eM upe:xuee. Hama
npobieMa COCTOMT B TOM, 4T00H, BO-TIepBHX, YCTAHOBHUTH
NpUpoORy U3MEHEHHMH, NPOABIAIOMUXCA KaRK (HayY4YeHUe»,
11, BO-BTOpHIX, BBIACHHTH, IIOYEMY TaKNe€ MN3MEHEHHI
YIy4ImalT aganTauiio BCero Opranu3Ma,
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JTNHAMAYECKUE CHCTEMEL

2.1. B ra. 1 MBI HeolHOK PATHO TTOJNB30BAAYUCH TOHATUAMU
CHCTEMEI, YaCcTel B I1eJIOM, HOBe/eHIS CHCTEMEL M M3 MeH eIl
B ee IOBeJeHUN. JT0 — OCHOBHEIE HOHATHA, W UM CIeRyeT
MaTh HANJAeXKAMue olnpefeleHna. 1odHoe oIpejesieHNe HAa
9TOM 9Talle mMeeT BejJuyalimee sHadenme, TaK KaK BeAKadA
HEACHOCTL 3JeCh CKa)KeTCd HA BceM IMOCAEAYIOIEM aHa-
Jq¥u3e; & MOCKOJIbKY HAM HpeJCcTONT BCTYHHTH B 00IacTh,
rge ¢usmKa colpUKacaeTcs ¢ HNCUXQJOTHeH, I7e OHBIT
CTONETUH IOKAa3aJ OecudcJeHHLle BO3MOYKHOCTA JJs BO3-
HUKHOBEHUS WYTAHUIE, MH JO/DKHH OyJeM HPUCTYyHATD
K Jely ¢ 0c000id OCTOpPOKHOCTEIO.

To, uTo W3BecTHAS O0CTOPOKHOCTE HeoOXomUMA, JETKO
IIOKa3aTh Ha npuMepe. MH HEOAHOKPATHO HOIB30BAMUCE
IOHATHEM «I3MeHeHHe T0OBeIeHusI» ~— CKRasKeM, Korjga KoTe-
HOK HepecTaeT TpOoTaTh pPaCKAJeHHEIN yroJeK ¥ HAYUHAET
n30eraTh conpuKkocHoBeHuA ¢ HUM. OHaKO camo oBejlenue
npencTaBiaseT co00H ToCHeSOBATENBHBIH pAX W3MeHeHNH
(HampuMep, ABYKEHHH JAMH OT OAHOH TOYKM K JADPYTON).
MoskeM Ji MBI SICHQO OTJIMYUTEH M3MeHeHUs, COCTABIAIONINE
HoBejeHNe, OT U3MeHenHWi, oOpasywomux Iepexox OT
OlHOTO TIoBemeHUs K Apyromy? VMeHHO TaKoro pofa Bo-
HpPOCH o 9epKHBAIOT HEOOXOMUMOCTh ACHOCTH W HAaJeM-
HOCTA oCHOB. (JTOT BoOHpoC paccmorped Golee o6cTOA-
TellbHO Bo «BBeenuu B kubepHEeTHKY», 4. 1; KpaTKoe W3J0-
JKeHue, JaHHoe B HacTodgmell KHUre, OymeT MOoCTAaTOIHBIM
AT HAIWX Ifeseii.)

Mur HagmgeM ¢ HpegnofoKeHusa, YTO IMepes HaMU HeKas
AMHAMNYEeCKAss CHCTeMa, T. €. HeYTo TaKoe, 9YTO MOHeT
N3MeHATbCA ¢ TedeHHEeM BpeMeHW. Myl XxoTUM HccilexoBaTh
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ee. Mu Oyjem HAspBaTh eC «MamuHON», HO 5TO CJOBO

HY;KHO HOHUMATH B CaMOM HIHPOKOM CMEicie, u0o moxa

3Mech He MoApasyMeBaeTcad HHKAKOT0 OIpAaHUYEHUA, KpoMe

TOro, 4TQo CHCTeMa J0JKHA OHTH 00BeKTUBHOI.

2.2. IlockoabKy B fmanHOM rjaaBe Hac OyxyT Ooabmie
MHTepecoBaTh MpUHIUIH, HeKeJu IpakTHYecKasa CTOPOHA,
MBL 3aiiMeMCa TTaBHEIM 00pa3oM IOCTpPOEHKEM METOAad JJIs
M3y9YeHHsA DToli Hem3dBecTHoll Mamuas. DBripaGoTaHHbIN
MeToJ JoJKeH OyeT YHXOBJIETBOPATH TpeOoBaHWAM, BHITe-
KAIOIKM M3 aKCHoM, H3jdoxeHHEIX B §§ 1.10—15:

1. Merox pmomxen OHITH TOYHO ONpegedeH, M IIPHTOM B
dopme pabouero mpuema (Popme omepanmii).

2. O pmomwen OwmTH (10 Kpaiimeil Mepe B IpUHIKIe)
OOVHAKOBO IIPUMEHKM K MCCJIef0BaHNIO BCeX MaTepHalb-
HEX «MamuH», OJNYUIEBJIEHHHIX K HeoXyIleBJIeHHEIX.

3. Cmoco6 moixydeHuda mHGoOpMADNU OT «MAIMMHBD [IOJKEH
OBLITH BIIONIHE 00BEKTUBHEIM (T. €. KOCTYHHBIM AJIA IIpH-
MeHeHUA BCeMU HCCIeMOBATeNAMHU U AJIAA JeMOHCTpPALKH
BCceM HAOTIOmaTedaM).

4. VcrouaurkoM wuadopManuu JoKHA CIY:KUTh TOIBKO
caMa (MamuHay» — HUKAKOHU JPYyroi MCTOYHUK He JOIy-
cKaercs.

Paspaborannas mHamu ¢opma 8TOro MeToAa MOKeT
MOKA3aThCA HPAKTUIECKOMY MCCIET0BATEN0 I'POMO3IKOL
1 yerynawomein no s@@exkTHBHOCTH YiKe NIpUMeHAEMBIM
MeTOoJaM; BO3MOKHO, 9T0 3To um TakK. Ho mam MeTox He
pacciuTaH HA TO, YTOOH KOHKYpPMPOBATH ¢ MHOI'QOYHCJIEH-
HHIMY CHEeHUAJIBHEIMY MeToJaMu, y)Ke HauleMinMu IpuMe-
HeHne. Taxue MeTogs o0HYHO TPHCIOCOONEHE K olpere-
JEHHOMY KJIACCY HMHHAMUYECKUX CHCTeM — Hampumep, K
DIeKTPOHHHEIM CXeMaM, KpHcaM B Ja0UpuHTe, pacTBOpPaM
pearupyromux BemiecTB, aBTOMATUYECKUM peryjsaTopam,
ceppedHO-TeroYAHIM npemaparam u T. K. Oco0eHHOCTD
IIpeaaraeMoro 3jech MeToa COCTOUT B ToM, 4TO OH J{OJHeH
OBITH MPUMEHIIM K 9eMy YTOIO; ero, Tak CKas3arh, CHerua-
JIR3AIKel M0/KHA OBTHh YHUBEpPCANBHOCTb.
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Iepemennasa u cucmena

2.3. Bo «Beegiennn B kKubepHeTHKY», Ta., 2, HORA3aHO,
KaKnM 00pasoMm MoOKHO IOCTPOUTH OCHOBHYI TeOpHIo,
He wpuberag ¥ anajusy coctroanuil (nomobmo ToMy Kak
MaTh Mo/KeT pPABAWIHUTH TPU BHPAKEHWA JHUIA CBOEro
pebeHKAa M COOTBETCTBEHHO pearapoBaTh HA HUX, He pas-
Jarad UX HA TaKue HJIeMeHTH, KAK CTelleHb OTKPHTHA pTa,
CTelleHb CMOPITHBAHYSA HocA U T. 1.).B aToit kaure, ogmano,
Hac OyjayT HWHTepecoBaTh TIAABHHEIM 06pa3oM OTHONIEHHSH
MEHY JacTAMH, ¥ II0?TOMY MH IPEANOI0KEM, 9T0 HAOII0-
AaTeJb IPUCTyIaeT K perucTpalii IoBeneHMA OTHeIbHHX
gacteit MamuHH. G 3Toli Henbio oH HAeHTHGUIUpPYET TO
I WHOEe YMCI0 MoAXomAmMX nepeMeHanx. Ilepemennasgs—
BTO UBMEPUMASL GEAUNUHA, KOmMOpas & Kaxcouil Oarmblil
MOMERM UMeem onpedeaennoe uucienrnoe navenue. Hanpu-
Mep, MCCAENYA CTAPUHHEIE YaCHl, MOAHO Obiio On BHOpATh
cliefyiomye IepeMeHnHse: YIIoBoe OTKIOHeHUEe MagTHUKA
0T BepTUKAJM,; YIIOBYI0 CKODPOCTb, ¢ KOTOpOH ABWMIKETICH
MaATHUK; Yri0BOo€ IIQJO;KeHMe OIpefieIeHHON INeCTePHH,;
BHICOTY MOJOKEHUA TUpu; NoKa3aHHe MMHYTHOH CTpeNKH
Ha nudepbiaTe M, HaKoHel, AAUHY MaaATHMKA. Ecau Bo3-
HAKHET COMHEHNE, MOKHO JH Ty HIW HHYI0 BeaudnHy
IPUHATD B KadecTBe «IepeMeHHoi», A OYyAY IMOJb30BATHCH
eTMHCTBeHHHM KPUTepHeM — MoyKeT Jd oHa OHTH Hpepn-
CTaBJieHa HOJOMeHWeM yKasaTesda Ha INKalde Karoro-amdo
npubopa.

" Bece Bennuunm, ncmoab3yemie B QM3nKe, XUMUE, 010~
JOTuu, PUanoNoruy U o0 beKTUBHON NCUX0XOrMU, ABISAIOTCA
IIepeMeHHEIMM B cMBICIEe JIAHHOT0 HAMM olpeleleHUs.
HaHPI’IMep, IIOJIOMEHNe KOH@IHOCTH MOXHO YUCIAEHHO OII-
pefennTL KOOpAUHATAME, a HBHKEHUEe ¢e MOYKET BH3HBaTh
IlepeMeicHIe CTPeJKH HA IIKaje olpeeiaennoro npubopa.
Temnepatypa B TO# uiu WHOH TodKe TamyKe MOKkeT OHIThH
BHIPQ)KEHA YMCAOM H 3aperdcTPUpOBaHA B HOKa3aTeldAX
MKaIK. JlaBjieHWe, yroy, 3JIeKTpHIeCKHil WOTEHIMA,
00beM, CKOpOCTh, KPYTAIMEA MOMEHT, cuja, Macca, BAB-
KOCTh, BJaKHOCTb, MOBEPXHOCTHOE HATS)KEHHE, OCMOTH-
9eCcKoe JaBlieHue, YACIbHHN Bec U JTarke camMoe BpeMA —
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BCEe 3TH BeJIMYMHHI I OTPOMHOC MHOMRECTBO APYIUX MOIKHO
OlIpEfeMATh YHCIAEHHO M 0TMe9aTh HA MKAJIaX. JAJAHHITOH
OpPAMO F'OBOPUT IO 3TOMY HoBoAY: «Bech maTepuad TogHOIA
HAYKHU COCTOMT U3 MOKA3AHMI CTPeJOK M JPYTHX TMON0OHKIX
nokasaTeduelt; ... Haxkue On BeAMumHHR MH (KAK ME Bhpa-
yRaeMcda) HU «HAOMORaxW», JelicTBUTeIAbHAA NpOLENypa
IOYTA BCerga 3aKaHIABaeTCA perucTpanuenl MoJoKeHHsA
KaKoro-nubo yKasaTelds Ha TPASYUPOBAHHON MIKAJEe WIX
Ha e€ YKBUBAJICHTE.

Bonmpoc o upaBoMepHOCTH 9TOro OIpPaHUYEHUS IIpH
N3YIeHNH KUBHX 00BEKTOB Oy[MeT pacCMoTpeH B CAEHYIO-
mei ria.e.

HyxHO oTMETHTH elie OfMH BTOPOCTENEHHMI MOMEHT,
Tak KaK 9To momHamobutcs B pgaabHeiimeM. OrcyTeTBue
4ero-aubo TaK:;ke Beerfa Mo:aHO TPENCTAaBUTh B BUAE HOKAa-
3aHUA Ha IMKAajle, paccMaTpuUBag ero MpoOCTO KaK MPUCYT-
CTBHE B HYNEBOIl CTeIIeHN. 1aK, «HEMOXBHKIIOCTD BOBAYXa»
MOKHO PacCMaTPHBATE KAK HYJIEBYIO CKOPOCTh BeTpa, «TeM-
HOTY» — Kak cBeT cuioil 0 cBeueit, a BBejgeHue JEeRaPCT-
BeHHOI'0 BemiecTBA MOMKHO IIpefcTaBUTh, YKasaB, 4T
KOHIGHTpANusi €0 B TKAHAX TONHAJACH BHIe ee 0ORTIHOM
BeJuduHH, pasHoi 0%.

2.4, Hy;xHo UMeTh B BUNY, YTO 6CAKAA PEAAbHASL (M-
WUHay rapakmepudyemcs OGECKOHEUHbIM YUCAOM NEPEeMEH-
HbIZ, U3 KOTOPHX IOYTH BCE, 38 UCKIIUEHVEM HEMHOTUX,
0 HeoOX o uMOoCTH IPUXOUTCH UTHOopHpoBaTh. Hanmpumep,
eca OBl MBI M3Y4Yadu 3aBUCHMOCTL IIePHOja KoljiebaHUA OT
IINHE MaATHNKA, To Hac MATepecoBaao O YIVIOBOE OTKIO-
HeHNe ero B pa3HHe MOMEHTH BpeMeHW, HO MH 9acTo
UTHO pHpoBann OB XMMHYECKUN COCTAB AUCKA, 0TparKaTelb-
HY1I0 CIMOCOOHOCTEH €ro TMOBEPXHOCTH, BIEKTPONpPOBONHOCTH
CTep;KHA, YIeNbHHA Bec JHCKA, ero gopmy, CTemeHb cTa-
peHMA CIIaBa, U3 KOTOPO'0O OH M3roTOBIeH, CTelleHb
sarpAsHeHns ero Oarrepuamu u T. n. CHucok HecymecT-
BCHHEIX CBOMCTB MOKHO OHJI0 OB yBeaIumumBaTh OecKo-
neurno. CrankuBasich ¢ 3THM OeCKROHETHHIM YMCJIOM IepeMeH-
IHIX, SKCIEPUMEHTATOP [OMKeH BHOPATH AJA MCCIETOBa-
1M KOHEIHOC NX YHCA0. 1aK OH, KOHEYHO, 1 IOCTyNaeT —
JAPYrMMH CJIOBAaMH, OH paccMaTpuBaeT a0CcTparMpoBaHOYIQ
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cucremy. Hanpumep, fias oHoro 13 CBUMX 3KCIEPUMCHTOB
ITaBioB cocraBUN ClaeAYOILYI0 TaGIMILY:

BuuleJiCHRne CJIIONEI
3a 390 cex, ymAcIO
Kanenn

Bpewms, PaccToaHue BTOpPHY- PasnpasgacMpiii
MUH ol FaTYIIKH, cCvm YYaCTOK HOIKK

Tem camuM oH BHOpan HepeMeHHHE (BpeMs U TpU ApyTHe),
KOTOpPHE TPeACTOANO ONpeNedUuTh. 3aKOHYUB HTOT OIMIT,
OH BIIOCIEMCTBHM COCTaBUJI [APyrue TaOAMNHK, Tae OHIK
RobGaBieHE HOBHe IepeMeHHHE WIAu OBLIU ONYIIeHEl HpeK-
HAe. JTH HOBHIE COYETAHUA IpexncTaBiaaan cobolt moBbie
CHCTEMH.

2.5. llockonbRY BeAKas peajibHAM «<MAaMIMHA» MMeeT 6ec-
KOHEYHOE 9MCJI0 MEpeMeHHHX, M3 KOTOPHX pa3Hbie HAOI0-
aatenn (¢ pasauYHbIMU IEJIAMU) MOIYT, HCXONA U3 CBOMX
coobpaskenui, HedaTh OecKoHeYHOEe YHUCIAO PABTUIHBIX
BEIOOpOB, CHadYaja Jo/KeH OHTL faH HabmopaTeab (Wan
SKCIePUMEHTATOD); TOINA CUCTeMy MOKHO olpeiesnTh Kak
00y COBOKYNHOCMb NEPEeMEHHHNT, KOTOpHEe OH BHOWpaeT
13 Yucla mepeMeHHHX, CBOMCTBeHHBIX pealbHON «ManHen.
Taxum 00pasoM, 3TOT CINMCOK, COCTABIeHHHIN Ha0I0/1A-
TeJdeM, COBepImIeHHO OTJIWNYeH OT KOMIJIEKCA CBOUCTB
peanpHON «MamuHE». B 8T0l KHMre M Bcerma Oymem Io-
HHMATh HOJ «CUCTeMoi» TaKylo a0CTpaKTHYI0, a He pealib-
HYI0 «MAIIMHY».

Cpern BHOpaHHHX IepeMeHHHIX [09TH Bcernma OyjneT
¢BpeMf», NMO3TOMY MO:KHO OBLIO OB {yMaTh, 9TO 3Ta Iepe-
MeHHAad A0/LKHA OHTH BKIIYEHA B CIUCOK, ONpef e Aoyl
cucremy. OfHAKO pPONH BpeMeHW B TMAHHOW Teopuu QyH-
MaMEHTAIAbHO OTAUYAeTCS 0T POIM BCeX APYTHX IepeMeH-
HEX. (JT0 OTIMYME sciee BCero BUAHO U3 KAHOHUICCKIX
ypasHeHni, rpusegennsix B § 19.19.) Onmit morazax, 4To
yroOHee pasgenuTh HaGop TepeMeHHHIX HA CUCTEMY»
u «BpeMs». TakuM obpaszoMm, BpeMA He claexnyeT BRINOYATDH
B 9HCJI0 HepeMeHHBIX CHCTeMEH. HanPHMeP, B npyIBe,u;eHHOﬁ
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BBiIE TaOaulle <«CUCTEMY» no onpedeieHiio GOCTaBJIHIOT
TPI TepeMeHHSIe, BHIIMCAHNLIE CIpPaBa.

2.6. CocToAAHUE CUCTEMH B JAHHHIT MOMEHT — 3T0 HaGop
9UCHAEHHHX 3HAUeHUI ee ITepeMeHHBIX B 3TOT MOMEHT.

Hanpumep, cuctema u3 6 mepeMeHHHIX, AHATXOTWYHAA
yuomanyroii B § 2.3, Moria 65 B Kakoii-To MOMeHT MMeTh
cocrosuue:—4°, 0,3 padjcer, 128°, 52 cm, 42,8 mun,
88,4 cm.

JIBa cocToAHMA 0{UHAKOBE TOT{A U TOABKO TOrLa, KOTHA
o0a 4YUMCIeHHHX 3HAYeHUA B KajK[AOW Tape paBHE MEXIY
co00if M Korya Bo BCeX Mapax wMeeT MECTO pPaBeHCTBO.

Memod ,oneparuit ( padouutt npuem)

2.7. Korga nepemMennbie BHOpaHb, MH HOJKHB IIpeq-
MOJIOKUTH, 9T0 perucTpupylomuii mpulop TpucoefuHeH U
dKCHepPUMEeHTATOp IoTOB HayaTh HalmofeHue. Telephb cle-
AyeT ysAcHUTB cebe, 4TO Mu IpeflojaraeM OTHOCHTENBLHO
ero BO3MOMKHOCTEN KOHTPOAUPOBATH CHCTEMY.

Ha npotsskenun Bceil KHuru Mer 6ymeM paccMaTpuBaTh
TOJABKO TaKO# ciydaii, B KOTOPOM 3KCIepMMEHTATOD HMeeT
MOCTYII KO BCeM COCTOSSHUAM cucreMbl. llpepmonaraercs,
9T0 OH MOMKeT KOHTPOJUPOBATEH N0yl IepeMeHHYIO 10
CBOEMY YCMOTPeHH0, T. €. MO;KeT 3acTaBUTh Jio0yio Iepe-
MCHHYI0 HPUHATD n00oe IpoN3BodbHOE 3HAYEHNE B JM1I000M
IpoN3BONbHO BHOpAaHHEI MOMEHT BpeMeHH. TOT HMOCTyJaT
HI9ero He TOBOPMT 0 MeTO/ax; oH Tpe(yeT JUIIb TOY0, YTOOH
MOKHO OBII0 MOJY4MTH ONpefeleHHbie KoHeUHHe Pe3yib-
TaTH. B GoJabmimECTBe cily4aeB cpeicTBa AJA STOM Ieiu
JOCTaTO9HO oYeBHAHK. Bosbmem TIpumep u3§ 2.3; mpous-
BONBbHOE YINIOBOE OTKIOHEHHE MAATHUKA MOMKHO CO3IATh
3 a060e BpeMA Mp AMEIM eT'o epeMenienuem; IPou3B o bHELI
YTIOBOW MOMEHT MOJKHO Coo0mUTH B Ji06oe BpeMsA IpH
I1OMONIY HAJJIeKamero Tod9Ka; MeCTePHI0 MOMHO BHBECTH
U3 3aUemNeHus M NOBepHYTb, IHpK NOAHATDL, CTPEIKY
liepeBecTy, a AUCK MAATHUKA OWYCTUTH.

TloBTOpHO KOHTpPOIMpYA cHMCTeMy B pa3HEE MOMEHTH
i peMeHU, SKCIePUMEHTATOp MOKeT 3aCTaBUTh NePEMEHHYIO
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IIOCJICOBATEABHO IPHHUMATD 11000(1 3a/JAHULIH psajl sHAYe-
anii. Takum oOpasoM, Ham LocTyNAT MOXpasyMeBaeT, 9To
N100yI0 TepeMeHHYI0 MOKHO 3acTaBUTh U3MEHATHCA 3apa-
Hee 3a/IaHHEM 00pasoM. |

Hexoropnie cucreMnl HaM He I0/IBJACTHR —HAIpUMep,
aCTPOHOMMYECKHE, METEeOPOIOTHICCKAS N Te OMoJloTHYeCKIe
CUCTEeMBI, KOTOpHEe JOCTYIHH AJA HAOJNOeHNA, N0 He JIIA
skcnepumenTa, OJHAKO IPUEYAUTEILHLNE H3MEHEHHUA HE
ABIAIOTCH NpHHNUINANDHO HeoOXOJUMBIMH: DKCIEpUMEH-
TaTop TPOCTO »ifeT BOSHUKHOBEHHA jKelaeMoro HaGopa
BeJTHUYUH B X0l eCTeCTBCHHLIX W3MeHeHHH CHCTeMH U IIpH-
HUMaeT 3TOT MOMEHT 3a HNCXOoAHHH MOMEHT BpeMeHHN.
Hamnpumep, oH He MoKeT BH3BATL I'po3y, HO MOMKCT
HabijoaTh, KaxX Ha Hee pearupyoT JIacTOYKHU, eCln
IPOCTO TOKOMAET, II0KA I'PO3a Je HauHeTca ¢cama coloiy
(¢«CIIOHTAHHOY). ‘

Hpennonoxum rarske (3a WMCKINYCEWEM CHOEAANBHO
OroBOPeHHLIX CJydYaeB), YTO dKCNEPHAMEHTATOp MOKeT MoJ-
HOCTDLIO KOHTPOJUPOBATh B Te IlepeMeHHLe, KOTOpHEe He
BXOJAT B CHCTeMY, HO OKASHBAlT Ha Hee BiuaHme. Ha-
IpUMep, B ONKTe, K KOTOPOMY oTHOCHTCA TA0JHMNA, NpUBe-
netag Ha crp. 40, IlaBiaoB Mor KoHTpoaWpoBaTh HE
TONPKO YIIOMAHRYTHE B Hel liepeMeHHule, HO I MHOIHe Jpy-
rue, KOTophie MOIJIU BJIUATL Ha IoBefeHHe CHCTeMM,—
CKa’;i{eM, BCIBIIIKY CBeTa, 3aIlaXHd, & TaK/Ke IIYMH, KOTOpHe
MOTJIH OW IIPOHUKHYTH U3BHE.

Ilpeamonoiienne o mMoTHOM KOHTpOJE CelaHo IOTOMY,
9T0 OHO, KAK MH YBUJUM Ho3ske (M KaK OO0 IOKa3aHOo
BO «BBepenum B kKuGepHeTHKY»), I03BOJIAET MOCTPONUTD
ACHYI0, IPOCTYI0 M MocJkeloBaTelbHEy0 Teopun. Horna M
paccmarpuBaeM (oliee pealIbHEI® CUTyald, B KOTOPHIX HE
BCe COCTOAHUA JOCTYIHH A HaOloneHHs T UIU He BCe Ie-
peMeHELNe NOAJIAI0TCA KOHTPOI0, TeOpUUM MNOIY4aioTCsa
3ANYTAHHHEIMU M YCJHOKHCHHEIMY, HeIIpATOIHRIMH B KaecT-
Be OcHoeul. Bce aTu Gojlee CloiKHEIe BAPUAHTH MOTYT OLITD
BHBeeHH M3 OCHOBHOH Teopn¥ IyTeM BBefeHHA OCHOK"
HAIIVMX YCIAOBHH, ¥ MH UX MoKa He OyJeM paccMaTpuBaTh:

2.8. Tlepsrunana onepanus, H3BJIeKAIOMAA U3 ¢MAITITHED
HOBHE CBeHeHHs, COCTOUT B CJedyiou(eM. JKCIepHMeHTa-
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TOD, HCMOJb3YA CBOU BO3BMOMHOCTH KOHTPOJNA, YCTAHABII-
paeT (BEIOMpaeT UAW CoO31aeT) oIpefieleHHOe COCTOAHUE
b cucreme. OH TaKKe yYCTaHaBJAuUBaeT (BHOHpaer WJIH Co-
37laeT) YCIOBUA OXpy:KapomeH cucTeMy cpefs. 3aTeM o
BEDKUaeT, MOKA McTeYeT OfiHA eAUHNUIA BpeMeHH, U Ha-
OmoZaeT, B KAKOe COCTOAHUE NMPUXOXUT CHCTEMA B CHILY
cBoeil coOcrpeHHoil pUHAMWUecKoil Ipupopm. Jlpyrumu
cloBaMy, oH Hallmojaer mepexom U3 OIpeReNIeHHOTO COo-
CTOAHNKA IIpH OlIpeeJICHHBIX YCJHOBUAX.

OO0mYHO 3JKCIepUMEHTATOpPY HY{HO B3HATHL IlepeXof
3 MHOTHX COCTOAHHUA IpH MHOTUX YyejaoBUAX. B 3Tom
cIydae oH Hepciko cOeperaeT Bpemsa, HalJaofas Henu
ITOCJIel0BATENILHEIX 1IepeXojloB;, YCTAHOBUB, 4To Iocie A
cirefyeT B, oH mpocTo CMOTpHUT, 4To Npou3doleT fanbie,
1 TaxuM oOpa3oM y3HAET 0 NalbHeineM H3MEeHEeHNH COCToHA-
HAA 4 T. [,

Omnperiesienvie epBUYHONU ollepaiUy NyTeM TAKOTO OINH-
CaHHUA MOJKeT IOKa3aThbCsa NPOW3BOJILHHIM M HeecTecTBeH-
HEIM; HO, B CYIIHOCTH, 31€Ch ONIUCAHO TOILKO TO, 9TO ZlelaeT
KOKAMY DKCIlepUMeHTATODP, HUCCHeyHd HEeUu3BeCTHYIO JAUHA-
MHYeCKYI0 cucTeMy. IlpuBefeM HecKoIbKo mpUMepoB.

B xuMmuveckoll guHAMYKe MePEeMEHHHIMH 4aCTO CJIYKAT
KOHIleHTpaluu BellecTB. BemecTsa, B3ATHe B BHIOpPAHHBIX
KOHIIEHTpanuAX, IPHUBOAAT BO B3AUMHEI KOHTAKT U ¢
olipe/leJeHHOTO MOMeHTa IQ3BOJAKT UM BBaHMOI[eﬁCTBO-
BATh B YCHOBUAX IQOCTOAHHOM TeMIeparypnl. JKclepu-
MeHTaTop oTMedaeT HM3MeHeHWE KOHLOEHTpauuil ¢ TeueHHUeM
BpeMeHH.

B MexaHUYecKoM 9KCIEPIMEeHTe B KAYeCTBe HepeMeHHLI X
MOTYT OHITL B3ATH MOJOMKEHUA ¥ KOJUUCCTBA [IBUKeHUA
HeKOTopHX Tell. B ollpefieleHHOe BpeMsa TeaaMm, Haxojd-
MUMCH B 3aAHHLIX NOONOKEeHHAX, Co0o0manT nBUKeHHe
¢ BAaHHBIMHU CKOPOCTAMH ¥ I03BOJANT UM B3auMojelicr-
BOBATh. JKCIEPUMEHTATODP pPerucTpUpyeT U3MEHEHHUA CKo-
pocTeil ¥ IOIOKEeHU ¢ TedeHneM BpeMeHM.

Ilpu usydenuu upoBefeHHA Temia IepeMeHHEIMY CIy-
AT TeMIepaTyps B pasIUgHEIX YYACTKAX HATPeToro
Tela. JKCIepuIMeHTAaToOp Co3kaeT 3aJlaHHOe pacipefeneHue
TCMIlepaTyp U, HOAJlep;RUBAaA TeMIlePATYDPY OIpejelenHbIX
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YVUacTKOB Ha NOCTOAHHOM ypoBHe, HalmofaeTr mociesnyio-
e W3MeHeHHUsA ee B JIPYTUX yJaCTKAX,

B ¢usuonsorum B KadecTBe IlepeMeHHLIX MOTryT OLITh
BHIOpaHE: TacToTa COKpAIleHUY CcepiAnad, HHTCHCHUBHOCTD
pasjpaykeRusA SKCTPAKAPANAILHHX HepBoB, KOHIIEHTpAUA
afpcHaJINHA ¥ ApYrUX MeJZHATOpPOB B KpoBHU ¥ T. . UHTeH-
CUBHOCTH pa3/ipaKeHusA Bce BpeMd HAXOZUTCH WO KOHT-
polieM SKcrepuMeHTaTopa. Bronne BeposaTHo, 9T0 BHAYAJE
ee OYAYT fep:HaTh HA HYJIEBOM YpOBHe, & 3aTeM YBeJHuaT.
C ompefencHHEOro MOMEHTa HAYHYT PeruUcCTpPUPOBATH H3Me-
HEHHUsA NepeMeHHHX,

B skcmepuMeHTAJIBbHON NCUXOJIOrMA NepeMeHHHKIMH MO-
IryT OHTBH «uucHo OmMuUOOK, CAeNAaHHHX KpHCO# Bo BpeMA
OTHITA C JAOUPUHTOMY, U «KOJTUIECTBO YHATNEHHOTO BENIeCT-
Ba KOpH Ooxpmux mosdymapmii». Bropas nmepemeHHas Bce
BpeMA HAXOMUTCA IO KOHTpDOJEM BKCIepUMEeHTaTopa.
JKCIIepUMEHTATOp NpHCTyHaeT K ONHTY ¥ Habamonaer, Kai
M3MeHseTCS ¢ TedeHUeM BpeMeHUW IHepBasg TiepeMeHHas,
KOIJia BTOpasg COXPaHAeT IOCTOAHHYI0 BEIUYUHY HIH
ToaBepraerca ONUpejeJIeHHRAM HN3MeHeHUAM. '

2.9. Taxoe nojipoGHOE oIMCaKHUE TOFO, 9T0 MOsKeT [iellaTh
#M HaOII0[aTh 3JKCIEPUMEHTATOp, OTpe0oBaloCh NMOTOMY,
9o HaM (KakK OyZeT BUHO U3 MOCIeRYIOMNIX INIaB) LOTKHEL
OHITh COBEpPUIEHHO SCHH UCMOYHUKU SHAHUL KCnepumen-
mamopa.

O0br9HO, Korna uccliefoBaTeJh HM3yuyaeT MamIMHy, OH
MAPOKO UCMOIB3YyeT 3HAHNUE, «3aUMCTBOBAHHOE» U3 IPONI-
nroro onpta. Horma oH BUIHT Be CHENJIEHHHE IHMECTCpHY,
OH 3HAeT, 4TO0 OHU He OYAYT BpamaThbca He3aBUCHMO [PYT
OT Jpyra, eclhH Jajke OH He BHJIAT HX [JeliCTBUTEIBHO
Bpamapomumucsa. Merounuk 5Toro 3HAHUA — NPONIHIA
ONBIT, B KOTOPOM H3YyUYaJINCh W HeEOCPe[ICTBEHHO Ha0Il10-
JlaJich B3aMMOOTHONMEHHs1 TOAO0HHX ke Map 3y0daTHx
Konec. Takoe 3aMMCTBOBaHHOE 3HAHUE, pasyMeercd, Ipes-
BLIYAIHO MOJE3HO, M KAKAWH ONKMTHHE KCIePUMEHTATOD
HCIOJNb3yeT OTPOMHEIN 3amac ero B KaKAOM DKCIIepHMeEHTe.
Tem He MeHee oHO NOKHO OHITH UCKIKNYEHO M3 JI000TO
dyHpaMeHTaIBHOIO MeTojla XOTA O moToMy, YTO OHO He
BHOJIHE KOCTOBEpHO: HHOIAA NMPOUCXONAT HeOKHJIAHHOCTH.
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EfuncTBeHHBII TYyTH K JIOCTOBEPHOMY 3HAHHWIO COOTHOIIE-
HAA MeXAY YACTAMH HOBOIl MamHMHEL COCTOUT B IPAMOM
ICCIelOBAHUY HTOI'0 COOTHOIICHUA.

2.10. XoTa oTgenbHas NepBUYHAA ollepalusa faeT, IO-
BUUMOMY, MaJIlo HHOpMAIUY, CHJIA IpejlaraeMoro MeToJa
COCTOUT B TOM, 4TO DKCIEPUMEHTATOP MOMeT IoBTOPAThH ee
B W3MEHEeHHO# ¢opMe W yCTAHABIUBATH CBA3L PA3JIUUYHHEIX
pearnui ¢ pasHHMY BunousMmenenuaMu. Hanpumep, mocie
OHOI TepBUYHOI ONepaliuyl CIefyIomasn MmoskeT OHTh BUAO-
M3MEHeHA OfHUM H3 TpeX cloco0oB: MOKHO UBMEHHTD
cmcTeMy I@yTeM BKIIOYEHHA HOBLIX IepeMeHHHX HWJIn
ICKINYCHHA MNPEHHUX; MOMHO HN3MEHHTh .HAYaJLHOE
COCTOAHYE; WU, HAKOHeL|, MOyKHO U3MEHUTL OKPY/HKalomue
ycaoBua. CucreMaTHdeCKN UCHOA b3y 9TH BapHalliu B pas-
HEIX COUYeTAHMAX ¥ TIpPYNNUPOBKAX, MOKHO CBABHBATDL
Mey coOoll pasaydHBIC peaKIUU M YCTAHABJIUBATL Te
A WHHE 3aBHECUMOCTH.

IlyreM panbmeiimero IIaHOMepHOTO BapbUpOBaHUA
MOMHO HAXOMHUTH B3aUMOOTHOIMEHNA DTHUX 3aBUCHUMOCTEHN
¥ YCTAaHABIMBATH BABUCUMOCTH BTOPOro (CJIeNYIOIero)
HopaAAKa # T. 7. TaxuMm cioco0oM MOKHO U3BJeKaTh W3
«MaImUHLY BCe Oolliee U OoJiee clokHYI0 HHPOPMALUIO O ee
BHYTpeHHeH opraHmsanny.

OcHoBHOe B 3TOM MeTO[e COCTOMT B TOM, 9TO IEpexox
SIBJISICTCS 9UCTO OOBEKTHBHHIM HM JOCTYIHBIM [JA [eMOH-
crpaunu  daxrom. OcHoBmBasg BCe HAmMMU JAAJNbHelmue
IOHATHA HA CBOHUCTBAX MEpPeXoj[0B, MBI MosKeM OHTDL yBe-
pPeHH, 9T0 u OoJdee CIOHbie TpeficTaBIeHUA COfEep)Kar
JIOb 00beKTHNBHEE ¥ JOCTYIHHE [JA eMOHCTPALUH
KoMiionenTH. Bee Hamm monataa O6yNyT B KOHEYHOM CYeTe
ompefieieHH B NOHATHAX 3ToTo MeTona. Hanpumep, «cpepar
onpefesieHa TakUMm obOpasom B § 3.8, «amamTanmusy —
B § 5.3, a «pasmpaskurensy — B § 6.5. Eciu raroe-mmu6o
ollpe/ieieRye IpoNyIeHo, TO TOJABKO 10 HEJOCMOTPY, u00
i ToJlarap, 9To TaKadA Opordenypa NMo3BolAeT JATh BCeM
HalMuM NOHATHAM O0BeKTUBHOE OollpejeliefiHe,
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Dagoeoe NPOCMpAHCHEO U NOAe

2.11. YacTo sxcnepuMeHTaTOp, KOHTPOJUPYA BHEIIHUE
yCIOBUS, MO3BONAET CUCTEMe NepeXOoAUuTh 0T COCTOSHUA K
COCTOSENIO, He IPePHBA 3TOTO MPOIecCa, TAK 9TO eClId OH
BHAYAJIe IPUBeEJ ee B cocToAnNe A ¥ oHA nepemiia B COCTOA-
Hue B, To oH mo3BoJiAeT eit 3aTeM mepexopursh of B k C,
or C x D ur p.

I - J
i
A
[l] e s
B
v I _

Bpems ——
Onr. 1. Xog coOuTUHl B ONHTE ¢ YCIOBHHM
pedrexcom y oBuu (o Jlmpgmeny ¢ corp.).

K zeBo#t nepejueil KOHEYHOCTR OPUKPEIJIEH BJEKTPOR, HO3BOJAKIOMIA NPOM3BO-

RATH DICKTPHYECHKAN yHap. I — modoMKEeHME JICBOH mepepHen cronk; Il — abi-

XaTeJbHble OBUMMKEHUA OBUBI; JI] — BHKAKYEHUE YCIOBHOIQ PazppamuTellsa, KO-

TOPHIM CIYMUI 3BYK 3YMMeEpa (nom,fiu A);B I)V — MOMEHT 3JIEKTPHYECHOro yjaa-
pa (nur B).

- @Dopma, nam, ugade roBopsA, IMHAA DOBEJCHHA, ollpe-

eI AeTCA N0ciedosamesbHocmblo COCMOAHRULL U 8PEMEHHBIMU
urnmepsaramu mexcdy numu. llepBoe cocTosmme B TOU
NN UHON NUHWAY HoBelieHUSA MH OyjneM HA3HBATH HAYAJD-
HBIM COCTOsHUEM. /[Be JMANHA TOBeEeHHAs UIeHTUYHE, €CJIH
HMONAPHO PaBHH BCe COOTBETCTBYIONIHE COCTOAHUA W eClu

NOUApHO pAaBHH Bce COOTBeTCTBYOIIWe BpeMeHHE® HH-
TePBAJIHL,
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2.12, Jluanio moBefieHUIA MOMHO perucTpupoBaThH pas-
JUYHHIMA Cl0Co0aMHU.

IlpuMep rpadudeckoro Merona 3alycd NPUBEJICH HA
dur. 1. Yernipe mepeMenHHe COCTABIAKT, N0 oI penene-
HU0, ICCIEYyeMY0 cHCTeMy., UeThipe BeJIWUIMHE, UBMEpeH-
IIble OHOBpEeMenno B HeKOoTOpHY MOMEHT BpeMeHH, olipefe-
JAKT cocrosnue. llocienoBaTelbHOCTH COCTOAHUM, pas-
JIEIIeHHKX COOTBETCTBYIOUYMH BpeMeHHHMY MHTepBallamy,
ofpasyeT u olpepelnser JUHAK uoBefleHuda. eTupe
3allICAHHBIE KpUBHe OIpefedsaioT OfHY /IRHUIO NoBepne-
HYA.

Vnorpa nuHUI NOBENEHUA MOKHO ONpPeJednTh B MOHA-
TUAX DIEMEHTAPHHX MAaTeMATHYeCKUX QYHKNui. Takad
IpocToTa ylo0Ha, KOT|a OHA BCTpeuaeTcs, HO HA NPAKTUKE
3T0 OnlBaeT peske, 9eM MOKHO Onimo OB mpepmoyaraTh
IIa OCHOBAHWHE 3HAKOMCTBA C BJIEMEHTAPHOU MATeMaTHROI.
B Omomsormu sto pepkmi caydgai.

Hpyras dopma sanucm — Tabauusaa Gopma, IpmMep
KoTopoil mpepcrasiaser Tadx. 1. Hampni cronben omucki-
BaeT OJIHO COCTOAHHUeE;, BeA TAOIUIA OMMCHBACT OXHY JHHHUIO
noBeleRNA (gpyrue TAOJHWIIEL MOTYT OUUCHBATH OoJbinee

TABJAHUIDA {

HaneneHus cocmasq Col80POMKEN KPO6YU NOCAE B6CIRCHUA
TAO PUCINOLO AMMOH UL

w — peanamua PH; = — ofmee comep:ranme OCHOBAHMY;
¥ — KOHLEHTpauuA XJIOpHa; 2 — KOHIMEeHTpandA OHKapboHara
(nocaequde TPU BEIUYUHE B MIKE/a)

3HaYeHHA TEePCMENHBIX 00 UCTCYCHHEH PasTHYHHX
ILPOMEKYTKOB BpPEeMEHH
JIe pemcHuARA

0 uac { vac 8 uac 6 uac
w 7,35 7,26 7,28 7,29

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

Y 110,3 116,7 118,3 118,5

z 22,2 15,3 15,0 14,6
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Y

quciio UK noBefenusn). CocToAnle B MOMCHT BpeMcHH
0 wac — HAUaaBHOE cocToAHUE.

Tabmuumaa d¢opma obnamaer OFHUM OUYECHD BAKHEM
NpeuMymecTBOM: OHA CONEPKHT TONbKo (AKTH W HEYETO
Gonbme. MaremaTudeckne Qopmui dacTo MOJCKABKIBAIT
CAMIIKOM MHOTOe: CO3Jlal0T IpefCcTaBleHde O HeNpepHB-
HOCTH, KOTOpad He /lOKA3aHA, 0 (QUKTHBHHX BelIWUYMHAX
MEKAY MoMeHTamMlm HAONIOJIeRNH, 0 TOYHOCTH, KOTOpoil

y
10} A
B
o
5_.
D
| |
0 5 T

D ur. 2. I'padugecroe usobpaxkenue IoBeleHHS
CHCTEMEl U3 ABYX IepeMeHHHIX,

Mo;keT u He OmTh. Tam, Ffge HeT 0COOHX OTOBOPOK, MH
OyrmeM IpenmosaraTh, 4To Bce JNWHHUM ToBefcHAA TEpBO-
HAYaJbHO PEeTHCTPHPYIOTCA B TabdaudHol gopme.

2.13. IloBenenue cucTeMEH MOYKHO NPEICTABUTIL TAKIKe
B pazoBoM mpocTpaHersBe. C IIoMoIbio 9TOT0 MeToRa JeTKO
MOKA3LIBAIOTCA MHOTHE IIOJOMEHUA, JOKA3aTelIbCTBO KOTO-
pHIX TpH TaONU9HOH 3aNNCH 3aTPYRHUTEIBHO.

Eciu cucTeMa CoOCTOUT U8 ABYX NEPEMEHHHIX, ee COCTOA~
EHe Oyner omnpefensTics aByms udciaamu. Iloansysice
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oObrauBIMU  TpadUUeCKIMH MeToJaMu, B3HAYeHHA [iBYX
HePeMeHHEBIX MO/KHO OTKJIAJHBATh HA ABYX OCAX; TOIhA
[Ba YHUCHA OIpefeNAT ToUYKY Ha miaockocTu. Hampumep,
COCTOSIHYIEe, B KOTOPOM IIepeMCHHAA X UMeeT 3HadYeHHe O,
a muepemeHmas y — 3Hadenme 10, Oymer mnpercraBiIeHO
Toukoli A Ha ¢ur. 2. PenpeaentaTuBHasi TOYKA COCTOMA-
HUA — 3TO MOk, KOOPOUHAMbL KOMOPOLL COOMEEMCMEeHH0
pasrut snavenuamn.nepemennuz, Cornacro § 2.5, «Bpemsa» He
CJICAyeT BRIAKYATHL B UMCIO TCPCMEHHBIX CHCTEMLI.
Ilpepnonoxum Temephb, 970 cucTeMa N3 ABYX MepeMeH-
HHIX QaJa JYHHWIO HobegeHus, 3amucanHyo B Tadm. 2.

TABIWUITA 2

Jurnun nosedenusr cucnembsvi
us geyx nepemerHnsvlr

Bpemna x y
0 o 10
1 6 9
2 7 7
3 g3} 4

Torfa mocienoBaTenbALe coCTOAHUA OyRyT WUpeAcTaB-
JeHH B Tpadudeckoil gopme Touxkamu A, B, C u D (cm.
¢ur. 2). Takum obGpasom, moBeNEeHUE CUCTEMH COOTBETCT-
BYeT [BY)KEHUIO pellPe3eHTATHBHOH ToYKH BOJb omIpefe-
JeHHOU JMHUY B ($az0BoM IpPOCTPAKCTBE.

CpaBHuBas Tabamny ¢ rpaduKoM, MOKHO HAHTH HeKo-
TOpHEe TOUHBIE COOTBeTcTBUA. Ha'xkmoe COCTOAHUE CHCTEeMEI
OTHOBHAYHO COOTBETCTBYeT OlipefielieHHOU ToUKe Ha M-
CKOCTH, 8 KayKJad TOoUKA HA INIOCKOCTH (MI¥W HA KaKoU-To
ce 49acTH) — OJHOMY U3 BOBMOMHEIX COCTOSHHIl CHCTeMHI.
Hanee, KajKjgag JUHUA HoBeNeHMHA CHCTEMHE OJ{HOBHAUHO
COOTBETCTBYeT HEKOTOpoHd JIHMHUYU HA NIocKocTH. Kcanm
CHCTeMa COMep/KHUT 3 IlepeMeHHEe, I'paduK JolKeH OHTH
TPEeXMEpHEIM, HO Ka)Kk[0oe CocTosiHHe U 37iech Oy/ieT cooTBeT-



50 Faasa 2

C1BOBATL TOYKe, A& KAKNAA JNUHIUA IOBCAeHHA — JNHUY
n ¢aszoBoM HpocTpamcTBe. Kein THCIO MepeMeHHEX Tpe-
BHINAET 3, 9TOT METOJ COCTABJICHUA rpadmKa CcTaAHOBUTCA
JusndecKn HeoCymeCTBUMEHIM, HO COOTBETCTBHA OCTAITCH
TAKIMM jKe TOYHHMY HEe3aBHCHMO OT YHCJIAa HepeMeHHHX.

2,14, Tlone® cucremer mpencraBiasier coboit pasoeoe npo-
cmpaxcmeo, codepacaugee 6ce AUHUW nosedenus, HailideHHble
nymem pezucmpayuu nepexodos cucmemvt Ua 6Cex 603MONCHBLEL
HAYAABHBX COCMOAKUIL npu OaHHOU COB0KYNHOCTNY GHEULHUX
Ycao8uLlL.

PasyMmeeTcsi, HA NpaKTUKe 3KCHepPUMEHTATOP B3AN O
A7 MCOEITAHUA TOABKO JOCTATOYHO XaPAKTepHYI0 BHOOPKY
HAYaJABbHHX COCTOAHUA. HekoTopue M3 HMX 0H, BepOATHO,
UCHHTHBAA O DOBTOpHO, 7KeJafg yOeyUThCH, YTO CUCTeMA
NaeT BOCOpOW3BoAMMHIe JUHNHU Noseferusa. Hampumep,
B OJHOM ONEHTe, B KOTOPOM y C00AK BHBHBAJHU TAKEIYIO
NOTEep0 KPoBH, 4 3aTeM JIepKaJid UX HA CTAHIA PTHOM IHIIe-
ROM palioHe, NPON3BOJIIOCE eKeHeNeAbHoe oNpefie/IeHHe
Beca TeJa () M KOHIEHTpanu¥ reMmoriaobuua B Kposu (V).
IdTa CHCTeMa ¢ IBYMA MepEeMEBHKMI, ACCHEeN0BAHAAA T0CHe
YeTHPeX HAYAJNBHHX CcocToanu# nyrem 36 nepBHuUHHIX
omepamuii, Jaja moke, MoKa3aHHoe HAa ¢ur. 3. B nanbHen-
ImeM ML TIpUBEleM MHOrO JpyrdX NpuMepoB.

MoskHo 3aMeTHTh, 4To, B coraacmu ¢ § 2.9, upu onpesie-
JEHUY I0JA MCUOAb3VIOTCA NCKIIOUUTEeNbHO Hablomaemeie
BeJUYNHE MNEePeMeHHLIX W pe3yJabTaTi NepBUYHHIX Olepa-
nuii mapy auMu. Taxmm oOpasom, NoXe — 9TO COBEPINCHHO
00beKTHBHO® CBOHCTBO CHCTEMSEL.

onsamueM «monga» Mul Oy[ieM DoAb30BATBCA OYeHb IMU-
poxo. OHo ompepenseT XapaKTepHoe HOBefAeRHe CHCTEME,
3aMeHAs TOYHRM MpPEeACTABIICHHEeM HefiCHOe oNHMcaHue Toro,
KaK «ledcTByeT» HIH «BefleT cebsa» cmeTeMa,— oNUCAHMeE,
KOTOpoe YacTo YJaeTcd BHPA3UTE TOMbKO CHOBAMH.
HpoMe rToro, mone mpexcraBisaeT éce HoBefleHNe CHCTEMH

1 NMas geprema, Nopo0HOTO TOMY, KoTopHli mM300pasken Ha
dur. 2, Tpefyerca Karoe-ro Ha3Bamue, 0co0EHHO BBHAY TOr0, 9TO
UM TIPUAETCA MONB30BATHCA Ha NPOTSMenuy Beel KAura. f majerncs,
9T0 BMECTO CH0BA «moyie» GyaeT HalifeHo O6oliee HOfXOAsINee CI0BO,
HO IIOKA eme s He Hamel ero.
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(pz mocTosnuuIX ycuoBuax), saQuKCHpoOBalHOe. B BHUE
OJ{HOH HeMBMEeHAIIENCcA KAPTHUHH, KOTOPYI0 MOKHO MEIC-
auTh cefe KAk Hekylo «enumuny». Takue «xapTUHL» He-
TPYAHO CPAaBHHBATL K CONOCTABJATH, TAK YTQ MH JIETKO
MO7KE€M CpaBHHUTH OJHO llOBEeXeHHe C JApPYyrHM HAa OCHOBE,

U

~ .1 : | i
5 10 15 20
Bec mena cobaru , e

x
]

S

Codeprcanue 2emoanobuHa & Kposu,e/100ma
N

® nr. 3. Ilone oguoiil u3 CUcTEM ¢ ABYMA IlepeMEeHARIMHU.

CTpenny ODOKashiBalorT HAliPABICHVE ABMMEHVA DENpEsecHTAaTHBEON TOUYKH, NO-
liEpeTHEIe YEPTOTIHM OTMEYAN0T DOJIOMKCHHAA penpescUTaTBHON TOYKY C HHTEPBa-
JJaMHa B 1 HeOeJio.

KOTOPYI0 MOKHO CellaTh HACTONBKO HOJHOM M CTPOroH,
HACKOJBKO MEI IO}KelaeM. '

BosMoKHO, YTo BHAJaje 3TOT METON NOKAMKeTCA 9YATA-
Teno HeoOWuImHM. ToT, KTo 3HaKOM ¢ (asoBwM ITpoCT-
pPAHCTBOM B MeXaHmKe, Hoiimer ero 0es Tpyfda, Ho A
Jlpyrux gmrarteleii, OTH MojkeT, BHaYalle npoie Obiio Ot
MBICTIEHHO 3aMEHATh CIO0BO «NoJier deM-HuHOyAb Bposie CII0B
¢ruamaEas dopma MOBeICHHAA),
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FemeemeeHHas cucmena

2.15. B § 2.5 cucrema On11a onpefenena Kax Jrobas mpo-
N3BOJIFHO BHIOpaHHAA COBOKYMHOCTH mepeMeHHHX. Mu me
MOKeM OTKasaThCA OT ImpaBa Mpou3BoabHOTo Bmbopa, Ho
ceifi9ac OpMmJI0 BpeMs HOpM3HATH, 9TO0 KAK HAYKA, TAK
1 3ApaBH# CMBICJI HACTAMBAIOT HA TOM, UTO €CJIH ME XOTHM
n3BJeYh MOJB3Y U3 U3YYeHUS CUCTeMH, CoUYeTaHue ee Iepe-
MEeHHHX HM0JKHO OHTH B KaKoil-1o Mepe ecrecTBeHHEM. Ho
9T0 3HAYNUT «eCTeCTBEHHEM»? IJTOT BOMPOC HewsOe;kHOo BO3-
HUKaeT I0CIe TOro, Kak MH moTpefoBanum oTOpocuTs Bee
«3auMcTBOBaHHOoe» 3Hanue (§2. 9). Ecau Mu paccMaTpuBaeM
TOJBKO IMepeMeHHbIe, TO HAXOoAUM, 970 ¥ BCAKON pealbHON
«MAImITHB YHCI0 X 66CKOHEYHO U U3 HUX MOKHO COCTaBATE
Tare OecKomedHoe MHOKeCTBO KoMmOHmanwmii; caenoBa-
TeJbHO, HaM HY:KeH KaKoi-To I{pHTepHﬁ LA OTIMYCeHU S
ecTeCTBeHHOU CHCTeMH OT TPOU3BOJILHOM.

Ha opms xpuTepHil cpasy yKamkeT HAM DKCIEPHMEHTA-
Top-OpakTuk. OH 3HAET, 9To eCNH KaKasi-Iudo aKTHBHAS
M 0THOCAIAsiCA K m3ydaeMoil mpobieMe nepeMeHHaA 0CTaB-
aepa 0Oe3 BHUMAHNSA WA KOHTPOJXA, HoBefeHUE CHCTeME
CTAHOBUTCA (KAIIPU3HHMY B He MOKET OBITH BOCII[POU3Be-
MeHO IO KeJaHWp. JTO HOJOoKeHUe JIeTKo yTodHuTh. Mu
OpOCTo U3N0KEM (QopMadbHoe TpefcTaBlIeHHe CToJeTHEl
MaBHOCTH 0 TOM, ITO «MaIINHA» -— 3T0 TaKas CUCTEMa, [[oBe-
feHre KoTopoil ¢ HeoOXoMMMOCTHI0 BHITeKaeT U3 ee BHYT-
peHHEr0 COCToSHHS U OoKpy:KamoMux ycaoBuii. HMummm
CIOBaMH, [aHHHE BHeNIHWe YCJI0oBHUs (AJIH BXOJNHHE BelH-
YUHH, T. €. Te HepeMeHHHe, KoTopHe BIUAIT HA CHCTEMY)
I JaHHOe COCTOSHNEe 00HO03HAYHO OMPeNedsiioT, KaKoi mepe-
X0/ NOJKeH IPOU3O0MlTH.

Taxum obpasoM, (bopma.r.tbﬂoe ompejelienure OymeT cile-
nywomuM. BepeM HeKoTopHiT KoMIIeKC BHEIIHMX YCIOBUI
(Bxomuyio Beauuuay) C m HekoTopoe cocTogaue S; Hadxio-
maeM Iepexof, 0o0yCIOBIeHHHH BHYTPeHHMMHE CHJIaMU H
3aKOHAMM CHCTeME; OPefIoNIo UM, OHA HmepeXofguT K Co-
crossENI0 §;. Torma MH BHACHAEeM, Beeria Jm HablogaeTca
nepexoy K S; mpn moBroperuax cogeranuda C u §; eciu 3To
TaK, oTMedaeMm, 9TO HmepeXoful, Hmpoucxofsmue mocie C
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u S, uHeapuawmusl., 3atem Mu HusMensiem C (muaum S,
MW TO UM Apyroe) M modydaeM APYryw mapy, ckasmem C
u S1; TOYHO TaK jKe CMOTpHUM, OYAYT IH IepeXofh MOCTe
C1n S1 Toke muBapraaTaMu. Ilpomomxaem feiicTBoBaTh
TaKNM 3Ke 06pasoM, HoKa He OyAYT NCOHTAHE BCe BO3MOK-
yue napu. Ecae peaynbTaT NjsA Kakgoi maps 0w HuBa-
PUAHTHHIM, TO CHCTeMa, 1o Ompefe]eHdI0, HpEeICTABIAET
co0ofl MammHy ¢ BXOA0M. (ITo olpefeleHAe COTIACYETCS
¢ TeM, KoTopoe OELIo aHo Bo «BBegernu B KnOepHETHKY».)

B obsactn OmosorEM MpefcTaBiieHUE o0 MAMAHE € BXO-
oM 9acTo BeTpedaeTcsa B ocobo mpocToit popMe, Korjaa Bce
COOHTHA (B OJHOM I0JIe) IPOUCXONAT TOIAHKO B O(HOM KOM-
TIeKce BHemHUX ycaoBuil (T. e. C uMeeT OfMBAKOBYIO Be-
JMYARY s BeeX qUAHMA moBenennsi). Ilome B TakoM cuyyae
oIpenelnferca AIA H30AUpoBaHHoH cucTeMH. Hampuwmep,
MCCIeA0BaTENIh MOYKET NoABepraTh KaRoe-HUOYAbL KHBOT-
Hoe, OTHocAmeecd K MPOCTEHIINM, [eHCTBHI0 Toro HWIN
HHOTO BemiecTBA B oOIpe/leieHHON KoHOEHTpPAUUH; 3aTeM
on mHabiopaer, 0e3 JanbpHefimero 3SKCIepUMEHTAIbHOTO
BMEIIATENBCTBA, BCIO IOCHEAVIOIMYI0 JWMHU TOBeNeHUd
(KoTopaa MoskeT OHITH NJIMHHON U CIOKHOIT). Tako#l ciy-
qajfi BCTpegaeTcHi B OMoaorAdecKmX cHereMax u Oymer

TABJHAITA 3

JAuUrut noecienust cucmetbt, HC oOnNPeILAALMONU

COCMOANHUEM
3Ha4eHUA NEPEMEHREIX 1IN0 BCTeYCHITH
PasAMYHHX IIPOMEHYTHKOB BPeMeHU
JINENA ITepeMerran
0 cexn 0,1 cex 0,2 cex 0,3 cex

1 x 0 0,2 0,4 0,6

Y 2,0 2,1 2,3 2,
5 x —0,2 —0,1 0 0,1
y 2,4 2,2 2,0 1,8
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BCTPEYaThCA B HamieH KUWTe HACTOJALKO 9acTo, 9T0 OH
3acayKuBaeT 0coboro HasBaHWA; IOKOOHYID CHCTEMY MH
OyaeM NasHBaTh CHCTEMOi, ompejiensieMoii cOCTOAHHEM '
(state-determined system).

B radectBe mamwcTpanum paccmorpum 1aba. 3, B KoTo-
poli 3alldcaHH Be JUHEUN ToBeNeRHA CACTeMH, He ompele-
JAEMOM COCTOSHUEM.

e
N

e

4

®wr, 4. Ioxne npocroro MasTRAKA jumnoit 20 cx,
KaYaIerocs B BepTUKAILHON IIOCKOCTH, Tpn g = 981 cm/cer 2.

X — YINIOBOE OTKJIOHEHUE OT BEDPTUKAJIH, Y — YIJIOBAA CKOPOCTh IBIHEHNA,

TlonepeyHnbie 4epToUnRy OTMEYAIOT HOJIOMMCHUE PENMPESCHTATHBHOM TOYKM 4Yepes

gaxgue 0,1 cex. Clegyer OTMETHTh, 9TO PEODEIEHTATHBHAA TOYKA KBNKETCA 110
YacoBO# CTpEIKe.

B mepBoii nmHEAM DoBefenHA 3a cocToguueM z=0,
y=2,0 cuycra 0,1 cex wociegoBano cocrosimme x=0,2,
y=2,1. Bo Bropoit azanu coctosinue =0, y=2,0 Berpern-
Joch cuoBa, Ho deped 0,1 cex macrymmio cocTosHUe
z=0,1, y=1.,8, a ve 2z=0,2, y=2,1. [lockoabKy 1Ba co-
cTosimus, cieayomue 3a x=0, y=2,0, He ogUHAKOBH, 5T0
He Oymer cucTena, ompeeseMas COCTOSHIEM:

' B pyccrom nepesope xuury oméGn «Bpesenne B xubepRETHKYY
TaKHe CHCTeMH HaswWBaloTca abconioThEMH. B MaremaTHueckoi
JaTeparype mX OORIYHEO HA3HBAIOT aBTOHOMHEMM.— Ilpum. ped.
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X 0DOII0 U3BEeCTHHIM UPHMEPOM CACTEMEI, Olpe/lellAeM ol
COCTOAHNEM, CIYIKUT NpPOCTOM MAafATHHK, Kavapluiica
I BepTUKANBHOII miiocKoceTu. Mul 3HaeMm, 4To [ABe mepeMeH-
nple — YTON OTKJIOHEHUsA HATY OT BePTHUKAIHK (Z) B yIio-
Bas CKOPOCTh (MM KOJMMYCCTBO JBIDKEHHA) AmcKa (y) —
TAKOBH, YTO OpPHA UOCTOSHCTBE BCeX OCTAJIBHEIX YCIOBHUH
BCAMYAHA UX B JAMHEIA MOMEHT BpPEMeHHN HOJHOCTHIO

/- A

4!

Z

Our. 5. lone cucresmi,
upepcTaBIennoi aa gur. 65.

OlpefelisieT IOCHCAYIOMiMe M3MeHcHUs obenx IepeMeHHBIX
(pur. 4).

Iloe cmeTemrr, ompepnesaseMoil CocTosiHAEM, obXamaer
XapaKTepHBIM CBOHCTBOM: 9epe3 Kark[yio ero TOYKY IIpo-
XouuT He Oodee onmoil JuHUN NoBelenudg. Muade olcTout
JleTo, . eCIN CHCTeMa ye olpenensercs cocTosHumeMm. Ilome
Oj{HOI1 TaKo# cuMcTeMbl MoKaszano Ha Gur. O (cucTeMa oOI-
casa B § 19.13). Perynsaprocts sTo#f cECTeMm OmJa OH
YCTAHOBJEHA, .eciu OBl MBI Hamiawm, 4To M3 cocTosaumsa A
cucTeMa Beeryia MepexofuT B cocrosHde 4, aus B — B B,
Ito aT0 He cucreMa, ompefensieMas COCTOSFAEM: CKa3aTh,
"NTO pellpe3eHTATHBHAN ToUKa MoKuJaeT myaxT (', Hefocra-
TOUHO JJIS TOTO, YTOOH ompefeluTh AaJLHEHYo JUHHAIO
nopegenus, Koropas Momer miata K A’ wim x B’ Nae
ociin guHEE 0T A 1 B Beerga uyiyr kK A’ n B, ara peryasip-
HOCTh HUKAK He ompefelseT Tol'o, 9To IPOW30iHeT, ecau
HMaABHBLM COCTOAHRMEM cucTemnl Oyiaer (; JMuHUSA IoBeme-
Hus MoMKeT HampaBuThea K D. Ecam Op 970 Ghina cucrema,
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onpenelsenas coctosiuieM, nunuu CA’, CB' u CD pomx-
uH ORIy OH COBIAATE.

2.16. Tenepb MH Mo:KeM BepHYTHCA K BOIPOCY O TOM,
9T) MH IofpasyMeBaeM, Korjla roBopuM, UTo NepeMeHHEIE
Toii WIM WHON CHCTeMH HAXOHATCA B  «eCTeCTBEHHOMH»
ceazn. Ham HYXHO He cIoBecHoe o0BACHeHHE, & OIpe-
nelieade, obmaanaromee CHACAYIOMIMMA CBOHCTBAMHM:

1) oHo gomxHO EMeTh GopMy KpUTepHd, pasjelsioniero
Bce CHCTEMBI Ha JiBa KJIacca;

2) ero IpAMeHeHUE KOJKHO ORITH IONHOCTHI O0BEK-
THBHEIM;

3) pesyibraT ero mpUMeHeHUs K THOHYHHM ¥ Oeccmop-
HEM CAy9aAM He JO/UKeH pAacXoZUTBCA €O 3IApaBHM
CMEICTIOM.

Hak BUgHO M3 TpeThero IYHKTa, HEIb3A O/KHLATH, ITO
IpeIaraeMoe olpejelere yxacres o6ocHoBaTh B KOpoT-
KOM CJIOBECHOM PACCYM{IeHHH: ero HYKHO PaccMaTpuBaTh
Kax pabouyio rumoTesy U HpoboBaTh NPEMEHATH; TONBKO
ONBIT MOJKeT TOKa3aTh, OMEOOYHO OHO HIWA MpPaBUIEIO.
(Tem He MeHee Bo «BBemennm B mmbepuerwry», § 13/9, a
OpUBEJ JOBOAKBI B MONE3Y TOTO, 9YT0 objafianue cBodCcTBAMN
CUCTEMEI, olipefleIsieMOf CocTosiIMeM, HeA30ewHo HODKHO
nMeTh (QyHIaAMEHTaIbHoe 3HAYEHHe A KaKLoro opra-
HI3MAa, KOTOpPHI, mHmOMo0HO dUeN0BeKy, 3aHAMAIIeMYCA
Hayxoll, CTpeMATCA MOAYAEUTE cefe OKpY KaloNLyio cpery.)

Hayka ymopHO HIMeT CHCTeMH, OmpefieIsieMbie COCTOsM-
HHeM, TaK KaK OHH HMeT oYeHb Oodbmoe 3HaYeHHE,
Ydensle Ha TPOTLKEHUM PAfa CToJeTHH pYKOBOJACTBOBA-
JTHCHh MIOTE30i 0 TOM, YTo eciy fgaH Halop mepeMeHHHX,
To MCCIEN0BATeNb BCerga MoskeT HaHTH 0oJiee OOMIMpPHEIN
nalop, KoTophlil, Bo-IepBHX, BKJIOYaeT MaHHEE HepeMeH-
HEe ¥, BO-BTOPHX, 00pa3yeT CHCTeMY, OLpefelsIeMylo
cocrosgHueM. Dolpmas Moiisa HCCAefoBaTeNhCKoH padoTH
COCTOHT B HOIBITKe WIeHTAGUOMpoBATh Takoil Oolee 00-
upHHR wabop, u60, Korna Habop CAMMIKOM MaJ, BasKHLIE
nepeMeHHbIe OCTAHYTCH HeYYTeHHHME U HoBe/[eHre CHCTeMEL
Oymer «karpusHbEMy. Ilpeamoxoskendme o CyIiecTBOBaHHUH
Takoro GoJiee oOmmpHOro Habopa, IO CYWECTBY, Je:RHT
B OCHOBe Bceit HayKu, HO, Oyaydn QyRIaMeHATaIbHEIM, OHO
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peaKo BricKasmBaercss B scrodl ¢gopme. Temmn, ogmako,
TOBOPUT 0 «.. QYHAAMeATAILHOH TpeANloCHIIKe MaKpo-
(U3EKHE, COCTOHIEHA B ToM, UTO I0JHOE B3HAHHUE COCTOAHUS
CICTeMH B HACTOAIAYW MOMEHT faeT AOCTATOYHYIO OCHOBY
LI KOCToBepHOI'o oIpefeleHUA ee COCTOSHWs B Jioboit
Oyqymmii MOMeHT BpeMeHHW HJIHM ce peaxmun Ha Jpboe
BHeIMHee BO3MEHCTBUE». Jlamiac WCXOAUIA W3 TaKoro jxe
IpefnoioskeHss 0THOCHTEILHO BCel BeeJeHHOH, Korjga oOH
VTBepHAaX, 4T0 eCJAd AAHO ee COCTOAHNE Ha KAKOU-1u0o0
O7MH MOMEHT, To ee Oyaymee MoiHO Boramcanrb. Ompene-
JeHUe, IpHUBefeHHOE BEIMIe, HIPUgaeT 3ToMY IIpefilolloke-
HUIO TOYHYI0 QOpMY, B KOTOpo# ero jerro OyaeT MCHOIb-
30BATh B NOCHCAYIOMUX IIaBaXx.

Temepds M3BECTHO, YTo BTO IOJOKREHUE HEIIPEMEHHMO Ha
aToMHoM ypoBHe. ME, ogmakc, peiko O0ymeM obcy:mmars
COOBITHA HA 5TOM YPOBHE; 1 IIOCKOJIBRY 5T0 IpeJIoloieHne
0Ka3aJ0Ch B OCHOBHOM BEDHEM JJIsI OFPOMHOTO [HATA30HA
MaKpOCKOIUYeCKNX ABJIeHUH, ME 0yeM IUHPOKO MM HOJib-
30BaTbHCA.

Cmpamezust ucCcaedo8aHUsL CAGICHBLE CUCMEM

2,17. YuraTeaio Morio moKasaThes, 9To B 3Toll raBse 06-
CY;RIajics A HeCKOALKO IpOR3B OABHEH Ha0op MOHATHIA,
¥ OuoJof, OpABHKIIVI K GrPOMHOMY MHOT000pasuio cBoero
MaTepHajia, BO3MOKHO, COUTeT 9TH HMOHATHS ¥ Ompejeie-
MAA HecopasMepHo orpaHndeHHHMU. llockoapry B 3Tol
KHUTE BHIABUIaeTcs TeopHsi IPOUCXOJKMeHNs AJanTamun,
aBTOp [OJIKeH IIOKa3aTh, KakuMm obpasoM Teopud, paspa-
OoraEHaf, Kasaloch OH, HAa TAaKoH Y3KOM OCHOBE, MOKeT
OnITH HmpUeMJIeMOl.

B c¢Bgsu ¢ oTEM ME JO/KHEL 3aMeTHTH, 9T0 ORBAIOT
TeopHH pasamgHoro THpa. Ha opHoM KoHIe psma HaXo-
IATCSA Teopwsi THroTeHds IlpiOTOHA -—— OHA OFHOBpE-
MeHHO MpOGTa, ToYHA m cTporo Bepma'. Korja BosmoikHO

1 NUmeroTcsi B Bujy «00BIYHIE» YCJIOBUA, IPH KOTOPWX BHJO-
M3MCHCHUS, BHOCHMEC TCOPHEeH OTHOCHTEIBHOCTH, WPAKTHYCCKH
AecymecTBennu. — Tpum. ped, '
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Taxoe coderanwe, 9T¢ ToMernme yjada g payenml
Ha pgpyrom xconie HaxoguTea Teopud J[lapBuma — ora
He TAK IIpocTa, IOYTH He o06JanaeT KOJAMYIeCTBCHHOM
TOYHOCTBIO UM BCpHA JUOIb B H3BecTHoM  HIpHbImKe-
HUHU: IPOCTHIe pPacCY:KAeHUA, 0OBYHO HCTHoNb3yeMEe NMpH
ee IpaKTU4eCKOM TpUMeHEHNE (HAIpuUMep, B BOIPOCE O
TOM, KAKOBO CyIeT B KOHEUHOM CUeTe BIMHHUEC OIPHICKU-
paunit [T ma remeTmdecKyo KoOHCTUTYIMI0 IL0JeBoil
MHIIA B Pe3yAbTATEe W3MPHECHUN ee IHMIEBHX pPeCcypcoB),
CHIIPHO YUPOIIAIT KOMILIEKC CoOBITHIl, IpOMCXONsIAX
B 1eilcTBHTEILHOCTH.

Teopusa, usiosceHHas B HTOH KHANTe, OTHOCATCST KO BTO-
pomy Touy. Peamgrmbie ¢akTH, Kacawommecd TOJMOBHOTO
MO3Ta, HACTONBKO CA0KHN K MHOT00OpAa3HEI, 4To HAKAKAM
TeOPHUs, HKOHEeYHO, He CMO;KeT IPUOJIH3UTHLCH 10 MPOCTOTE
1 TOYHOCTU i Teopuu HrioToma. Hakraa ke Teopna Torma
nykHa Ham?! MHe KaRercs, HY:KHO CTpeMHUTHCS K ToMY,
uto0H Teopna ObuIa TOYHA B U3BeCTHHX W3OpaHHHX chYy-
yasgX, B3ATEIX HMCHHO ITOTOMY, 9TO B TpPUMEHEHUM K HHAM
oHA Moxcem OHTDH ToUHOH. 3HAs BTH «TOYHLIE» CAYYAM, MH
MOKeM YiKe paccMaTpHBATh MHOTOYNCJSHHBIE CJAyYad, HE
BIIOJIHEe COOTBETCTBYIOIIFle TeopMH, PYKOBOACTBYHCH Clle-
TyIOIuM TpaBUIoM: eciadm Mul yOemuamck, 4To B pajax
CHCTEM ¢ PA3HBEIMM CBOHCTBAMH eCTh M3BeCTHAS HeIl)epHIB-
HOCTb, TO HACKOJLKO Kajimasa u3 JTHX cucTeMm OJHa3Ka
K KAKOMY-Ju00 <«TOYHOMY» CJIVYaw, HACTOABLKO U CBoil-
cTBa ee OyAyT OIB3KEM K CRBOMCTBaM, HAHNEHHEIM B DTOM
clydae.

JTa Haydpmas cTparTerds pe TakK ILToXa, KaK MosKer
MOKA3aThes; QAaWTHYCCKM OHA IOWPOLKO IPUMEHHETCH BO
MHOTHX HayKax, olsafswIlux «Xopolmell penyTamueib».
Hanpumep, npepcrasienns o0 ujaealbHOM Trase, 0 Npy-
JRYTHE, JNUMeNHON Macch, 00 WiealbHo OTPAKAIEM 3ep-
KaJle, 0 KogjeHcaTope 0e3 yTeUk! c¢B0oOONHO MCIIOABBYIOTCA
B QURAYECKUX TeopHAX. JTH ujeabHble CAYyIal He cylie-
CTBYIOT B JeCTBUTEALHOCTH, HO OHYM TeM He MeHee BaKHEI,
TaK KaK HPOCTH U B TO 3Ke BpeMd TOYHEI X TIO3TOMY CHYKal

KJN0OYeBLIMA TIYHKTaMH B Oﬁﬂl@M TeopeTHYeCKOM IiQ-
CTl) OCHUH,
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B rakom ke nyxe Mm GyneM mpnjepsknBaThCA B 9TOMH
KOUI'e W3BCCTHHIX MAeaJU3APOBAHULIX ClydaeB, KOTopHIe
BaKHEI IOTOMY, 9TO OHU NOAJAIOTCH TOYHOMY OLpelelleHuio
H He CINITKOM CJIoKHE HJd aHaimsa. B Konie KoHI(OB,
BO3MOKHO, OKajKeTcsd, 4TO HU OUH M3 MEXaHM3MOB I0JI0B-
HOL'O M03Ta He COOTBETCTBYeET 8 MOUHOCMU OIIHCAaHABIM 3 eCh
TAIIaM; ¥ Bce.jke TpPyR He HpollajieT JapoM, ecJu OCHO-
BaTeJlbHOe B3HAaHAe <«UHeaJbHERIX» (OpM IO3BOJAUT HaM
HOHATH paborTy MHOIAX MeXaHU3MOB, CXOAHEIX ¢ HUMH JAIb

B M3BeCTHOM HPUOIHKeHWN.
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OPTAHU3M KAK MAIIHWHA

3.1. B coorserctBun ¢ § 1.11 M1 ¢ camoro Havala mpu-
MeM, Y4TO JKHBOM OPraHusM o CBoeil MpHpoje R TPOTeKA-
UM B HeM IpoljeccaM NPHHOANAAJIEHO He OTAUYAETCH OT
npyrux gopm martepun. ClipaBeAdnBOCTh 3TOTO HpeIiomno-
skeuna He Oymer obcymmareesi. IlosToMy B HacTosmieit
riaBe peub OyAeT HATH TONbLKO o NPUMEHEHUH eT0 K CIIOMK-
HBM 0CO0CHHOCTAM OMOJIOTHIECKRAX CHCTEM.

Xaparxmepucmura nosedenus

3.2. Ecan cuemoBaTh MeToNy, H3JI0/KeHHOMY B TIpeIHIY-
nieil TaaBse, To MH T0JKHBI IIPesK/e Beero BHACHATH, B KAKoMH
Mepe IlOBefjeHHe OpraHU3Ma Mo;KeT OHTL IIpeiCTaBiIeHo
nepemernsM, IOMES 0 TOM, 9YTO OKOHYATENIBHRIM KpHTe-
pueM CIY;KAT BO3MOKHOCTh MPefcTaBHTD €fo B BH/e MoKa-
3a¥nii Ha mkamrax npubopos (§ 2.3).

Bpsax nu OynyT comMHeEMs B ToM, 9T0 JI06YI0 OTAEIE-
HY10 BeJIUYHHY, HaOJ0AaeMyo B jKIBOM OpTaHM3Me, MO;KHO
paccMaTpHBaTh, IO KpaHHeld Mepe B IpHHIWNE, KaK mepe-
MeHHY0. Bee BmyKenHsa Tela KaK 1eJoro MO3KHO IpeJcTa-
BUTH KOOPMHATAMHE, BCE J(BIGKEHAA B CYCTaBaX — YyTJaMHA.
Hampaiceane MEMN MOKHO TPEJACTABHTH TAHYIHAM YCH-
areM B AmHAX. [|BMsKeHHA MBI MoyKHO BHpPAa3HTh B KOOp-
FHATAX 10 OTHONMIEHWIO K KOCTHHM CTPYKTYypaM HJIH K Ha-
Koi-Tu00 Hello\BHXHOI BHeIMHe ToYKe U, CJIeJ0BaTeJbHo,
HX MOKHO PeTHCTpWpOBaTh B 4HcIeHHo#i Popme. [l esTens-
HOCTh SKelJe3H MoyKeT OHTR BHpaKeHa HHTEHCHMBHOCTHIO
cexpenny. AHATOTWIHBEIM 00pa3oM MoKHO PErECTpUpPOBATEH
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9acToTy HOyJibca, apTepHasibHOe [aBlleHHe, TeMiepaTypy,
CKOpPOCTh KPOBOTOKAa, HAIPSIKeHNEe TIHANKOH MYCKYJaTyphl
U HeHCIMCANMOoe MHOKEeCTBO APYTHX HepeMeHHHX.

llpn uayveHNu HepBHOH CHCTEME HAINW OONBITKA Ha-
OmomaTs, W3MepPATh M PETHCTPAPOBATH HATOJKHYJIHACH HA
OonbIEe TeXHAYECKHE TPYAHOCTH. TeM He MeHee JOCTHI-
ayTo Muoroe. lloTemnman pelicTBHA — OfHO M3 Ba’KHHX
cobuTrit B paboTe HepBHOH CHCTEMHI — TeHeph MOMKHO
uaMepsiTh H perucrpuposarts. Cocrosimus BodOy:KaeHUH
N TOPMOKEHAS B IeHTpaxX emie He MOAAAIOTCA NPAMOI
peracTpanul, Ho HeT OCHOBAHWE AyMaTh, YTO 5T0 HAKOITA
e ypacred.

3.3. Bpanx au xro Oymer oTpurarb, 9T0 3JMeMeHTapHBIE
Pr3mKo-XxUMHYeCKHe COOHITHA B ;KUBOM OpTaHW3ME MOYKHO
OItMCaTh WPH TmoMomu mepemendwrx. Ho, OHTH MosKer, He
BCE pemiaTes Ccpasy NPU3HATE, 4T0 MOKa3aHASA ClpeloK
(1 BHIBOJMMEIE M3 HHX CIOKHHE 3aBACHMOCTH) JOCTATOYHH
JJIAl . OMUCaHNA 6CeZ CYIECTBeHHHX OMOJOTrHYeCKHX ABJIE-
auii. IlockonbpKy B fadbHEHmeM OyAeT mpeuoNaraTbes, YTo
OHHE [JOCTAaTOYHE, A JOJCKEH IMOKa3aTh, KAK MOKHO CBECTH
K 5TOH cTaHmapTHOIl Popme Te MHOT000pasHEe CJIOHEE
SIBJIEHHAA, ¢ KOTOPHMHA CTaJKABAaeTCH OGMOMXOr.

Pacemorpum cmagaxa mpocTodl caydail, ¢ KOTOPHEM Mbl
cTaJIKUBaeMcA Torfa, Korga co0biTme perucTpHpYIoT
B BUJe 3AIHCH (B 9TOT MOMEHT Obl1 BBEAEH CTPUXHHHY,
AR «OBII BRIIOYEH CBET», WIH GKABOTHOE IOJYIUIIO DIIEKT-
pudecknit ymap». Ilpm Takoil 3anmmcm oTMegaeTcs JMIIb
TOJIQKUTENbHOe cOORITHE, APYyroe 3Ke BOSMOMKHOE CoCTosfA-
Hie He YIOMWHAETCA, KAK OYyATO ero He CymecTBYeT. OTY
gopMy 3amEcH Jerko MOXHO IpeoOpa3oBaTh B YHCIOBYIO
¢opmy, mpurofHyio AJA HAIMUX Heneil, ¢ IoMOmpbI0 NpH-
ema, yooMmsinyToro B § 2.3. Ilpm permecrpainum rakmx cobuI-
THA MEI COWIH OB, 9TO B IIEpBOM Clydae B TKAHAX KHUBOT-
HOT0 BCe BpeMs HaXoJUIcA CIPEXHUH, HO CORePrKaAHUE ero
paavdaxe cocraBiaano 0 mz ma 1 2 Tkanm, Bo BTOpOM cirydae
cBeT BCe BpeMa ObiI, HO BHaYaje cujaa ero paBHANACH
0 cBeueii, a B mocleqHeM caydae 3JeRTPAYECKHN IOTeHIMAN
BO3EHCTBOBA ¥ paHbOle, HO BHAYaJe OH HMeJ BeIUIHHY
0 6. TaKkoil MmeTo B 5THX cJAyYasX He MOKeT OHTH HeBep
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HEIM, TAK KAK OH TOYHO OIIpefenseT TOT e caMulil KoM-
maexc 00BeRTUBHEIX PaKTOB. ETo npeumyuiecTso, ¢ Hamen
TOYKH 3PEHHH, COCTOMT B TOM, YT0 €ro MO/KHO efimH006pasHo
HpEMEHATh K MAPOKOMY KpYry ABJeHAl: mMepeMeHHAsA BCE
BpeMA CYHOIECTBYeT, TONBKO H3MEeHAEeT CBOI0 BRIWYHHY.
Opnako 3ToT IpweM He YCTpagAeT BceX TPYyAHOCTeH.
B ¢u3moliorsy ¥ NCHXOJOTHE BCTpeIATCA cIydad, KOTHA
IepeMeHHAA, MO-BUAMMOMY, He MOMKeT OHTH BHIpajkeHa
9HCIoM. Hampumep, B ONHOM ONEITE REBOTHOMY TooOYepef-
HO TPeNBABIANM B KaueCTBe pasfgpa:kKHTelleil JBe Kap-
TOYKH — KOpWYHeBYl0 ¥ ¥epHYl. B TaKom ciydae ofHa
N3 nepeMeHHHX npefcTaBiana Ou co0ol «IBeT» B mMesaa Okl
nBe BoaMokube senmamus. Camuii mpocToii cmoco® wmc-
JEHHO OIIpefelATh IBET — BT0 IPHBECTH [IANHY BOJHH
CBeTa; HO 3JleCh 3TOT crocod HeNPAMEHAM, TaK KaK «I€PHEI
HBeT» O3HAYAET OTCYTCTBHE CBETA, 4 (KOPHIHEBHH IBET»
B CHEKTpe me cofep:KuTcA. Jlpyrum mpumepoM Morao 6u
CIYKATH peryiApHoe NPEMCHERME 3NEeKTpUIecKOro HATpe-
BaTens, INePEeKTNYaeMOr0 TOJBKO HA (BEICOKYIO», «Cpefi-
HIOI0» UJI¥U (HH3KYIO» CTeleHH HarpeBa. Eme oguma mpy-
Mep — HMCIOJXb30BAHNE B PABJIAYHHIX ICKTPUUIECCKHX IIpH-
6opaXx KOHTDPOJNBHOHN JaMIE, KOTOpPAA B KadecTBe IepeMeH-
HO¥ NpWHAMaeT TOJBKO ABE BEeIWINHH — (33;0KeHA» U
¢He 3a0UKeHa». B ICHXO0JOTHIeCKHX JIKCHePAMEHTAX 9acTo
BCcTpedanTca Gonee ciaokpeie caysadm. Hampumep, mpuse-
sennad Ha crp. 40 Tabnmua cofep:KAT HepeMeHHY0 «pas-
JpasKkaeMblil yUACTOK KoMKy, KoTopaa y IlaBioBa npunmumaer
JWIIL HABe BEIMIYMHH: «00HYHOe MeCcTOo» M (HOBOE MECTO).
B ommrax llarioBba Becbma oOHYHEL eme Ooidee CJIOMKHHE
nepemennnie. Moorme TalnHMIEL cofep:kaT HepeMeHHYIO
«pasEpaykUTeNb», NPHHUMAON[YI0 TaKdAe 3HAYEHWMA, Kak
«DynbpKaHbe BOJEY, ¢METPOHOM», (BCHBIXMBAIIYHA CBeT».
Anayorpdsast TpyAHOCTh BO3HMKAET, KOIA SKCIEPUMEHTA-
TOP HCCIeAYeT peaKIfiio JKABOTHOIO HA MHBEKINH TOKCH-
HOB, ¥ B OUHITAX, TAKAM o0pa3soM, PArypHpYyeT LepeMeHHAs
(THII TOKCHHA», KOTOpPAA MOKeT IPHHMMATDL ABA 3Hade-
HUA: «qudTepmitHyit TOKCHH, TAIl gravisy ¥ ¢rudrepuinmLi
TOKCHH, TAN mitisy. Hakoxer], n3MeHeHHe MOMKeT COCTOATH
B CYUIeCTBEHHOIl INepecTpolKe BCeill JKCUePHMEHTATbHOM
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curyanau. Hampmmep, sKcmepEMeHTaTOp, KeXaA BEIAC-
HATH JlelicTBHe OKpYysKamouei 00CTaHOBKEA B I[eA0M, MOr Ok
HcCieloBaTh BJIUAHWE IepeMeHHON «o0CTaHOBKA ONEITAy,
upEpgasas eff moouepeAHo ABa 3HAYEHWA:! (B BHBApPHUM» 1
«Ha OTKpHTOM Bo3jiyxer. MoKHO I TpeJicTaBUTh TaKue
mepeMeHHEle THCTAMMA?

B HeKoTOpHX W3 IpHBefeHEHX CXYyYaecB IlepeMeHHHE,
HOMATYiH, elie MOMKHO Oro OH OHMpellesINTh YACAAME Iy TeM
Gojice MAM MeHee CIAOKHON cHenudPuMKanAuN NX PU3AIECKOH
npupofu. Hampmmep, «pasgpakaeMEi YIacTOK KOMI»
Mor O OHTH oIpeneleH C MOMOMbI0 KaKOH-I100 CHCTEME
KoOpAMHAT, OTMeYeHHHX Ha KojKe; TpH CTelleHH HArpesa
slleKTpUYecKoro mprbopa MoxHO OHIAO OB MpeJCTaBHUThH
TpeMs BeawumHamu morpebnsemoil speprmm B Barrax. Ho
3TOT METOJ{ BpAJ JU NPAMEHUM B OCTAJBHHX CIYUafX;
ga B 3TOM M HeT Heobxogmmoctu. Bemps 9mcaa MoKHO
yHOTpe6aATHh He TONBKO B KOJWYECTBeHHEOM, HO ¥ B IIOPAA-
KOBOM 3HAYeHHWH, T. €. B Ka9eCTBO NMpOCTHX ApAHKoB, Oe3
KaKoid-1m60 CBASM ¢ WX €CTECTBEHHOM IIociae/oBaTeNb-
HOCTHI0. T'aKOBa HyMepanua JABKaWi B apMun uian aGoHen-
ToB TededoRuoil cerr; abornenT Ne 4051 me MmeeT HAKaKOro
onpejeeHAOro OTHonieHHA K abomenty N 4052: Homep
H03BONAET HAeHTEGUIMPOBATH eT0, HO HE YCTaHABIMBAET
ero OTHOIIEHHI K JIpyraM aboHEHTaM.

Moxuo moxasars (§ 21.6), 9T0 eciim mepeMmenmas IpH-
HUMaeT HOCKOJbKO 3HAYCHWH, HEe HAXOQAMMXCA B KaKoM-
ar60 IpOCTOM OTHOMIEHMN JPYT K APYTY, To KaMKIOMy 3HA-
4eHWI0 MOMKET OHTH NPHCBOEHO IPOMN3BOJIBHOE TOPSNKOBOE
9NCN0; ¥ €CHE TOABKO Umcaa ymoTpeGiadloTcs CHCTeMATH-
YeCKH HA NPOTAKEHHM BCETO ODKTA ¥ TaKoe IIpWMEHEHHO
WX OrpaHH49eHO JAAHHBIM ONKTOM, HHKAKOH HesACHOCTH BO3-
HEKHYTh He Moker. Hampumep, mepemenHoit «o6cTanoBKa
OIHITA» MOMHO IPACBOUTH IPOU3BOABHYI0O BeXASHAY «1»,
eClI¥ HKCIePAMEHT TIPOBORNTCA B BUBAPHM, ¥ BeJIAUAHY «2»,
eci¥ OH IPOMCXOAYT HA OTKPHTOM BO3JYXe.

Xors «o0cTaHOBKA OMBITA» BKIIOYAET OrpOMHOE THCIO
PusmYeCcKHx IepeMeHHHIX, BeCb HX KOMIUIEKC MOKHO
¢ HOJHHM IIpaBOM pPACCMaTpHBATh KaK OFHY IepeMeHHYIO,
eCJH TOMBKO OIET CTABATCA TAKEM ofpasom, 9To 9TT MHOTQ-
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9NCJHEHHLIE TepeMEHHHE HA TpPOTAMEHHH BCETO OILITa
00pa3yioT eAMHBIH KOMIJIEKC, KOTOpHU MOeT NpHHAMATD
onay @3 jaByXx ¢dopm. Ecam 6w, omHaAKO0, 9TOT KOMILIEKC
B ONHTE paCHIelIANCA — HamphMep, eCam OB MHI pern-
CTPHpPOBANK 4 Kiacca pes3yJAbTaToOB:

1) B BuBapum, JeTOM,

2) B BHUBapwWm, 3HEMOW,

J) Ha OTKPHTOM BO3ZYXe, JETOM,

4) Ha OTKPHTOM BO3JyXe, BHMOMH,
— Torja Ham JIubo mpAMIOCh Ou IPUCBORTH HepPeMeHHO
«00cTaHoBKAa ONHTa» UeTHpe BO3MOMKHHIX 3HAUEHWS, Aubo
MEL MOryiE O cUecTh, 9TO B omHTe HAeCTBYIOT JBe Iepe-
MEHHHEIE: (MeCTO IIpOBefeHWA ONEITa» ¥ «BpeMsA ronay, Ka-
Has W3 KOTODHX HpHHWMAeT fABa 3HadYenna. [Ipm oToMm
MeTofie BAKHA He MATePHAIBHAA CTPYKTYpa TeXHHYOCKAX
YCTPOMCTB, a JorudecKafd CTPYKTypa BSKCIEepAMEHTA.

3.4. Ho mocrarouen am Bce ;xe aToT merox® Moxuo anm
TAKHM coocofoM mepeBecTH Ha MA3HK 4YHceX Bce OGoilee
TOHKHE KadecTBa ;KuBHEIX opramwamoB? Ilo aromy Bompocy
610 MHEOT'O CHIOPOB, HO 9aCTh HX IJIA HAC HeCyDIeCTBEHHA,
TaK KaK HAC MHTepeCyIOT TOIBKO HEKOTOpPHIE oNpeleIeHHH e
Ka4eCTBA.

Bo-nepsrix, mui, cofcrtBenno, OymeM uMerh Jelo He
C KaYeCcTBAMH, & C TOBEJEHHEM, He ¢ TeM, YTo OpPragu3M
YyBCTBYeT HMIM J[yMaeT, a ¢ TeM, ITo OH Aedaer. Baaronapsa
HCKJII09eHNI0 BCeX cyOBeKTHBHHX acnekTos (§ 1.16) ornma-
AaeT o0cyEenne Hanbolee TOHKMX KA1eCTB, a TO, YTO MLl
paccMAaTpHBaeM JIAIIb BHellHee HoBeneHme, HeoOmvaitmo
obneruaeT cHenuMKan@0 MOBEIeHWA € TOMOUIbIO Tepe-
MeHHHX. Bo-BTopmX, Korga 4mraTeib, He 3HAKOMHEE ¢ Ma-
TeMATHKOM, Iolaraer, 9YTO €CTh KaKWe-TO CAOKHHE KOJH-
decTBa (CYIIHOCTH WIH SIBAEHWA), KOTOpHE HEIb3si afiek-
BATHO IIPeNCTaBHTh 9HUCIAMH, OH CKJIOHEH NyMaThb o Ipefi-
CTaBJIEHEM WX C IOMOIIbIO OfHON nepeMmennoit. Ylcnoabao-
BaOAe MHOTAX NepeMeHHHX I03BOJAAET, OJHAKO, AHAJIH-
37poBaTh CHCTeMH 3HAWHTedbHOH ciaoxuHoctH. Hampumep,
TAKYI) CIO/KHYI0 CHCTeMY, KaK «Ooroga Ha TeppHTOpHHA
Anranm», ROTOpaA He MOYKET OBITH AZieKBATHO I PeACTABIEHA
OfHOH NepeMennoi, MOKHO, NOIb3YACh GOABIIMM YHCIOM
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llepeMeHHHX, OTpasdTh HACTOABKO afeKBaTHO, Ha-
CKOJNBKO MEI I10{eTaeM.

3.5. llpuBegem nBa nmpmmepa, MIIOCTPAPYIOMAX METO
coeiMKALAN IOBeJeHAA CHCTEME ¢ IOMOIIbI0 IepeMeH-
HBX. OTE NpEMepH caMu 1o cefe Malo METEPECHH, HO OHH
NOKA3HBAIT, 4TO MeTof] TOUEH ¥ 4T0 OH MoeT GHITH pacmpo-
cTpaHeH Ha 100y 06jacTb, He TepAd IpH STOM TOYHOCTH.

DOBOIMIONE,
S
S

acme Kk,
HAYQIT6NOU GeNIUYUHb!
Cn
S
]
&

/;fﬂmeﬂcam
%
&2

N I D R T B
0 4 8
Bpema, Munyme:

G ur. 6. Biuaswe XpoBOnmoTepH

Ha CKOpPOCTH KPOBOTOKA Yepes HIlK-

HIOIO IIONYI0 BeHY (z), MBIMOH KO-

gedHocTd (y) W Kumednuk (z) (MmO
Peitny).

IfepBrii npEMmep B3AT W3 (MBMOJOrMYEeCKOro SKCHEepH-
menTa. ¥ co0aku BEIBHIBAJNH HeIIpepHBHYIO IIOTEpId KpOBH
co ckopocthio 1% (mo orHomenmio K Becy Teda) B 1 mun.
PerucTpupoBannchk TpH NepeMeHHEIE:

I — HUHTEHCHWBHOCTb KPOBOTOKA Yepe3 HIKHIONW IOJIYIO

Beny,
y — MBTEeHCHBHOCTh KPOBOTOKA HUepe3 MBINIK KOHEeY-
HOCTH,

Zz — HHTEHCHBHOCTh KpPOBOTOKA Yepe3 KAMIEUHOK.
llsMeHeHMe IepeMeHHEX BO BpeMeHM NoKasaHo Ha ¢ur. 0.
MoxHo BafieTb, 9T0 OHO 00HAPY;KMBAET XapPaKTePHYI0 0CO-
OeHHOCTB: KPOBOTOK Uepe3 KOHEUHOCTH B KUINeYHAK NafaeT
CHJIbHee, YeM KpOBOTOK B HW)KHeH II0JIOM BeHe, ¥ 3T0O pas-
JEYve TUUMIHO JITIA peaKI¥i OpraHm3Ma Ha KpoBoOIOTepIo.
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Hcnonb3oBanne HECKOAbKUZ TlepPeMEHHARX NO3BOJUI0 Ia-
I'TAJHO BHEABHUTL ZAPAKMEDHYIO KAPMUHY peaKuud.

HaiipenunM n3MeHeHHAM COOTBETCTBYeT JHHHWA IIoBe-
AeH¥A, NokasamHasa Ha ¢ur. 7. Ecau OH JIvHWA MOBeHAeHNS
HomLIa MO MHOMY HAIPaBIEHUI0, 3TO H3MeHeHHE COOTBeT
cTBOBANO Onl M3MeHEeHW0 KADPTWHH peaKIHN OpTaHW3M3
Ha NOTepH KpOBAH.

)

Our. 7. PasoBoe IPOCTPAB-

CTBO ¥ JEHAA IOBe[CHUA [JIH

MagBELIX, LUpefCTaBJeHHEHX HA
¢gur. 6.

BTopeiM npumepoM HocAyKaT NAaHHEE O HEKOTODHX
yriax, n3MepeHHHX M0 KAHeMaTorpa@uieCKoll sanmcn
TIBI/KeHHH dYedoBeka. Ero Telo IepeMmemaloch BIepen,
HO BCe BpeMdA COXpaHANO BepTHKalbHoe NoXOoKeHHe. Ye-
THIpe IepeMeHINLe TAKOBHL:

w — yrod MeHAY NpaBeM OellpoM W BepTHKAIbIO,

T — YroJ MeKOy JeBwM OeipoM I BepTHKAJblo,

y — Yrol MeKAYy NpaBHM OGefpoM ¥ npasoit 6onbuie-

OepoBoil KocThIO,
Z — YToJd MeRAy JdeshM OefpoMm # JeBoil Goxbmebep-
IOBOU KOCTHIO.
BelwunHb yriaoB @ ¥ £ CYATAOTCA TONLOMKHUTEIBHHME, KOT-
ia KOJieHo BHJIBMHYTO BUepel; YIIH § ¥ Z HM3MepAITCH
mo3aju KoseHa. JIAANA NoBeJeHN A IpecTaBiena s Tabu. 4.
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YuraTelddb JNerko pacmno3HaeT 3Ty XOpOII0 U3BECTHYIO [IBU-
. raTellbHYI0 AKTHBHOCTB.

TABIUITA &

& 3navennsa NEPeMCHALIX MO UCTEYENAN PASINIHLIX TPOMEHK sm:cn

& ppeMedd (B CEKYNJax) .

% .
E‘ 0 0,1 0,2 0,8 0,4 0,5 0,6 { 0,7 | 0,8
w 45 10 | —10 | —20 | —3b 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 60 100 170 | 180 180 | 160 | 120

3.6. B mio6oM $E3H0TOrHIECKOM IKCIIepAMEHTE HePBHYIO
cucTeMy 00HYHO paccMaTpHBAIOT KaK CHCTEMY, oNpeeise-
Myio cocTosinueMm. Hasxpmii duamonor, npeskne veMm HauaTh
nccaeoBaRNe, HCXOOAT W3 TOro, 9TO ee MOYKHO CllesiaTh Ta-
KoM, MIOCKOJABKY OH IPHWHWMAET, YTO HA HEPBHYIO CHCTeMY
pacnipocTpaHserca (yHIaMeETalbHoe  IpeNNoOKeHAe
(§ 2.15), cocroamee B ToM, 4TO eCI¥ OH yOad0och NeTalbHO
oIpeneluTh Bee, Kacaouieecs HepBHOW CHCTEME, B HEKOTO-
Pl MOMEHT BpeMeHH, To OmIo OH olipefieieHo M ee IoCJie-
nywomiee nosenerne. Jlaa Toro ITo06I 00ecoeTdTh HA{Ier KA -
OIYI0 N30JALAI0 CACTEME — HeoﬁXOJ];HMOB ycioBue, Oe3 Ko-
Toporo oHa He Oymer cmcTeMoil, oTipeeliAeMOA COCTOSIHEEM
(§ 2.15),— DpHMEHAOT PAR CUENHAIBHHX MeTo/[0B, HATIPH-
Mep HapKo3, Iepepe3Ky CIMHHOTO MO3ra, IepepesKy
KOpemkKos CHMHHOMO3TOBHIX HepBoB ¥ (uKcanumio Tena
¥ roJ0BH 0co0mMu 3a:xmMmamu. TaxumM o6pasoM, HepBHY
cucTeMy B QH3HMOIOrnIecKoM dKCIepUMenTe OORIHO MOYKHO
(eciu HeT 0COGHIX ZI0BOOB B IOAB3Y 06GpaTHOr0) CUMTATH
CHCTeMOMi, ollpefeddeMol COCTOAHHEM.

3.7. Togno Tak ;e o0HYHO NPHHAMAIOT, YTO MKABOTHOE
B OKCHEPUMEHTAX € YCJIOBHLIMI peiuekcaMu ABIAeTCH
Taroli PUBNKO-XMMHYECKOA CHCTeMOH, IioBeJeHHe KOTOpOM
ML MorJIn OBl IipejcKazaTh, eclfl OH BHAIM Bce ee geralim,
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[laBnoB mHactTayBaJd HA IOJAHOH WNIOIANUYU FKHABQTHOIO
MMEHHO ¢ Ieldbl o0eCleddTh 3TO NONOKeHHe. '1aKuM
obpa3oM, ecI®m HeT 0COOBIX JOBOZOB B IoJb3y 00paTHOTO,
JRUBOTHOE B ONKITaX C YCAOBHHMH pediiekcams 0OHYIIO
MO}KHO CUHTATh CHCTEMOH, OnpejesisieMoll COCTOSHHEM.
- 3.8. 9T gBa npuMepa, ofHAKO, YIOMAHYTH JIAMb B Ka-
YeCcTBE BBeJIeHHA; HAc B OCHOBHOM WHTepecyeT IpHpojA
JKEBOTO OpraHA3Ma, HAXOAAMErocH B eCTeCTBEHHOH cpefe.
Ecam pam opramusm, To OKpY/KAaoOIULYI0 ero cpeAy MH
oNpenesisieM KaK Me nNEpeMeHHule, KOMOPuE GAURIOM HA
Opeanusm, U me nepemeHHble, KOMOPule USMEHSIOMCE 6
pesyavmame nosedenus opeanusma. Cpena ollpepeneHa,
TaKAM o0pasoM, B 9MCTO0 (YHKIHOHAIBLHOM, 4 He B MaTe-
puasbHOM cMuciae. Mo 6yjeM TpakToBaTh ee TakK ke, KaK
Bce IlepeMeHHEIe: MBI IpeflioJaraeM, IT0 ee MOKHO Ipef-
CTAaBUTHh NOKA3AHWMAMHA HA IIKaJaX, 4T0 DKCIepHUMEHTaTOP
MOKeT MCCIef0BaTh ee IyTeM IepBHYHEIX oHepamuil ¥ 4TO

OHa caMa Io cebe COCTABIAAET CHUCTEMY, OLpeAeIsieMyI0
COCTOAHIEM.

Opeariuzn w cpeda

3.9. Mnero aToro pasmena MoxHO chopMyInpoBarTh cpasy
e: ¢cBoOOTHOKABYITUA OPTaHASM C €ro Cpefoi MoryT OHIThH
MOCTaTOYHO TOYHO I pefcTaBleHH HabopoM IepeMeHHHX,
00pasyomym CHCTeMY, OIpEeNesieMyI0 COCTOSHEEM.

IIpencraBienns, pasBATHe B Ipequynmx Naparpadax,
N03BOAAIT HaM Tellepb WCCAeNOBATH OpTaH®W3M M Cpeny
ONHEMH ¥ TeMHd jKe METoJaMd, TaK KaK OTHOCHTEIBHO
000MX NPUHATH OAWHAKOBHEe MCXOXHHE TOIOKEeHs.

3.10. Kaxr mpumep Toro, 9To OpraHmsM u ero cpesna odpa-
3YI0T eJWHYI0 CHCTEeMY, OIpeieldeMyl COCTOAHHUEeM, pac-
CMOTPHM BeJIOCHIeR, ¥ BeJocunenncTa (B OTHONIEHWH NeicT-
BHil, HalpaBleHHHX HA COXpaHeHAe PaBHOBECHA).

Ilpemzpe Bcero ABMsKeHMe BIepe]| MOMHO He YIATHBATD,
KaK He OTHOCANleecA K HeNy, INOCKOJBKY MH TaK jKe ycC-
NemHO MOrJa¥W O M3ydaThb CBOHCTBA DTOH AMHAMHYECKOI
CHCTEMEl, eclim OLI Kojeca HaXOOWIHMCh Ha leHnTe, ABWRY-
meitca Hazapn. IlepeMeHAHEe MOKHO YyCTAHOBMTBH, PaCCMOT-
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peB npoucxogammi nponecc. Ipegnoaoxum, Yro Bemocn-
NefUCT DOTAHeT NPaBYI0 PpYKY HA ceDA; 9TO UBMEHHT YII0-
Boe NONOKeHAe IepefgHEro KoJjieca (OTHOCHTEABHO DAMH);
B pe3ayJbTaTe ABe TOUKH CONPUKOCHOBEHHA KOJec ¢ 3eMJei
HAYAYT CMeaThcA BhpaBo. (Pu3nuecKkue NIPHIAHE TOro
CMeDIeHUs AJA Hac Oe3pasamyEW: KOCTATOYHO TOTO, 4TO
CYIIecTBYeT oIpejiesieHHaA 3aBUCHMOCTh.) IlockonbKy
IEeHTD TANLCCTHA BeJOCHIE[UCTA BHaYAJe OCTAETCA HA MeCTe,
TIPOEKIHA ero Ha II0BepXHOCTh 3eMiIH OyzeT Bce Goibuie U
00ablle OTXOUUTH BJieBO OT JWHUH, COeJMHAINEH TOURA
ONOpH /IBYX Kollec. B pesyabraTe BelocHmefUCT HAYHeT
najarh HajJdeBo. OTKIoHeHWe NpHUBeJdeT K BO3OYKEEHMIO
HepBHHX OKOHYAHIY OprasoB paBHOBECHA, IMIYJIbCH OYyAYT
HOCTYNAaTh B HEPBHYK) CUCTeMY M, €CIIH 3TO ONKTHLIA Bedo-
cumeAucT, OyAyT MepeKJII09aThCA B Hell HA TaKoM myTh, UTO
0N (WJIK HX MOCHEICTBHA) HPUBEYT B AelCTBHe MBINLILH,
3aCTABJIAIONIAE npasyl0 pYKy IepeMelIaThes BIepef.

Tenmepr MH MoKeM YCTaHOBHUTH, KaKkpe IiepeMeHHEIe
KOJKHE COCTABIAATH HAHHYIO CHCTEMY, YTo0H OHA OHja cH-
cTeMol, ompefmeldseMoir cocroanumeM. Mum pomkawH OyfeM
BHJIIOUMTH: YTI0BOE NOJOKeHNEe pYKOATKEA PYJIf, CKOPOCTh
0OKOBOT'0 CMEIIEeHHN ABYX To9eK COINPHKOCHOBEHHMA MEKAY
KoJdecaMy M NOporoit, 60K0BOe pacCTOAHYE MEKEY JUHHEH,
COeIMHAIONIEH STH TOUKM, W IpOeKIUel IEHTpa TsHECTH
BeJIOCHIeINCTa M, HAKOHEN, YIJIoBoe OTKIOHeHHe Teja
BEJOCHIIEAACTA OT BepTAKAMW. ITH HeThipe NepeMeHHEE,
o ompeneleHHi0, jaHmoMy B § 3.8, cocraBisiloT «cpeny»
Beldocuuenucta. [OTHecem 1M MH STH UeThIpe HepeMeHHHE
K «BEJIOCHIENUCTY» AIN K (Cpejiey, 3aBACHT OT BROpaHHOH
Toaxu 3penus (§ 3.12).] L aa roro 4TobH HoNyIUTH CHCTEMY,
OnpefeIAEMYI0 COCTOAHAEM, MOKHO T06aBUTh MepeMeHHHE
HePBHOU cHCTeMB M paboTarlUX MEIII] A AaHHHE O IOJI0-
JKOHVHM KOCTeH M CYCTaBoB.

B xadecTBe BTOpOTO npuMepa Bo3bMeM (abogry B ITHIY
B BO3AYXe: INTHIA OXOTHTCA 3a Oabouxoit, a OGabouxa
ycKoabzaer or Hee. Omopoit fiaa o0enX CIYKHAT BO3JYX.
Hampoe nBmmenne nTunsl Bo3bys;xmgaerT opramm 3peHHsA
6a00uYK¥, W BO3HHKAIOMIIHA CTAMYJ, NeAcTBYA depes HepB-
HyI0 cucTeMy 6a0o49Ky, BUBEHBaeT H3MeHeHAs B ABM/KEHAAX
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ee KPBLILEeB. JTH ABIKECILUA BO3/eIlCTRYIOT HA OKPYIKA MM
BOSAYX W BHI3LIBAIOT H3MEHCHUSA B II0NOyKeHHHM 0alouKH.
lzMeneHnue ee LO0N0KeHHA TOTIAC jKe MaMEHAELT IIPOLECCH
Bo30y:i/leHMA B TIa3ax NOTHIL, a 3TO Yepe3 mOCPEACTBO
HepBHOM CHCTEMH BeleT K HM3MCHCHMAM B JBHKEHHMAX
KpHIbeB NTHOH. I1X aBwxenwns BosgelicTByoT Ha BO3EKYX
M MaMeHAT moio:kenne nTanel. M Tax mamee. [asa nrunm
OKpY:Raomeii cpefoil ABAAITCH BO3AYX ¥ 6abouxa, a anA
‘6a009KE — BO3AYX B uTHNa. Bech 3TOT KOMILIEKC MOMKHO
¢ NOJHLIM OCHOBAHNMEM CYATATh CUCTEMOM, OIpeRelaeMoi
COCTOSAHAEM.

3.11. OprasusM Bo3jelcTBYeT Ha Cpey, a cpefa Bo3xeil-
CTByeT Ha opraHmaM. () Takoil CHCTeME TOBOPAT, YTO OHA
nMeeT «olbpatayio cBu3b» (§ 4.14). WManmocrpamueit moryT
CAYHUTh NpAMepH U3 NpefbAyiiero nmaparpada. Meimimm
PYKY BeIOCHIEINCTa NOBOPAINBAI0T PYJib, BHBHBag A3Me-
HeHHA B cpcfie, a M3MCHEHHsi TepeMeHHHX Cpefn depes
pelenTOpH BEIOCHIEACTA BLISHBAIT M3MEHEHHA B ero
ToJIOBEOM M03Ty N Memunax. Horga mruna m 6abodka ma-
HeBpHPYIOT B BO3IyXe, KaKOnii MaHeBp OfHOM mU3. HEUX
BEI3EIBaeT OTBETHEIC M3MeHeBMA B NOBefeHWH ApYyTroi.

Takas ke ocoGeHHOCTh BEAHa B THOOBOH IHpobieMe
«roreHoK @ oroab» (§ 1.17). Orons rKak crmoKeELIH pasgpa-
JRUTENb, TeMcTBYA depe3 HepBHYI0 CUCTeMY, BHI3LIBAeT TY
IR WHYIO -PeaKIf0 MHIIL KOTeHKA; B CBOW odepenb J{BH-
JKeHNA KOTeHKa, M3MeHAs IONo}KeHWe ero Teja IO OTHO-
MeHA0 ¥ OTHIO, BHI3HIBAIOT W3MEHEHA B KOMILIeKce pas-
JpasKATesel, BO3ACHCTBYIOMUX Ha OPTaHHl YyBCTB KOTEHKA.
Torga perenropsl cHoBa BAMAIOT HA MRILIH (Yepes 0Cpes -
CTBO HEpPBHOH CHCTEMH), 4 MHEMIK B CBOIO 0UYepeib ONATH
BIMAIOT Ha peneNTOpH (dYepes IocpefcTso cpensr). Bos-
[eACTBYA ABIAIOTCA ABYCTOPOHHWMH, T. €. cHcTeMa obxa-
xaeT o0paTHOM cBA3bI0. OTO HaONIOeHWEe He HOBO':

«B GoapmupCcTBe Ciydaed H3MCHEHHEe, BHIBLIBAIO-
mee peaKIUio, OLBaeT CIeHCTBHEM ABHMHEHUIT caMoro

! Cnenyer oTMeTuTh, 9TO NPEJCTABIGHEE O AHHCTBE OPraHA3Ma
¥ cpeanl 610 mogpo6ro o6ocHoBaHo M. M. CevenoBHM.—II pum. ped.



Opeanusmw rex mawuna "

opragm3ma. JIBMiKeHHA BH3HBAIOT  M3MCHEHHA
B OTHOIICHWSIX MEKAY OpPraHW3MOM M cpchoHd; Ha
9TH-TQ W3MEHEHHA OpTaHH3M - W pearmpyer. DBce
noBefieAMe CBOOOKHO HepeBHUraomerocd opraHE3Ma
OCHOBaHO HAa TOM INpHHIHUNE, YTO CaMH ABUKEHAH
OpraH;msMa OpUBORAT K HOBOH CTHMYISIVN»,

([:xerumErC)

«Horga xopomuif Urpok ydacrByeT B OHCTpOH
Arpe ¢ MAIOM, KOTAA XApYpr OIpOH3BOJHT OoNepanuio,
KOIia Bpay HPWHUMAET pelleHAs y HNocTeldm Goab-
HOT'0O — BO BCeX 9THX Clydasix HMeeTCa Kak OH
«IOTOI» OT BOCHPHHATHX CHTHAJIOB K BHIQIHAECMOMY
HeHACTBHIO, OUATH X HOBLIM CHCHAJAM M K HaJbHeil-
meMy TNeHCTBHo, BIUIOTH N0 KYJIBMUHAUMOHHOTO
NYHKTA — JOCTIKCHUA IOCTABJENHON IleAmy.

(bapTaer)

«Opranusm 1 cpena o0pasyioT Neloe ¥ UX cIEAyeT
paccMaTpuBaTh KaK TaKoBoey.

(Crapimnr)

Ha cymecTBoBanme oOpaTaoii CBA3W B OTHOMEHUAX
MeXY CBOOOJHOKMBYIIUM OpFaHU3MOM H OKpY:Karomiel
cpefoii Heo0XolMMO YKazaTh IIOTOMY, 4T0 OOJBIIMHCTBO
PUBAOTOrAICCKAX HKCIEPUMEHTOB HaMepenHo CTABUTCSH
TaKkaM oOpasoM, 9To0H n30eRaTh o6paTnoii cessn. CKaxeM,
B OMBITE CO CHHHHOMOSTOBHIME pedieKcaMu .NpPOHASBOAAT
pasjpaskefilie ¥ PeTUCTPEPYIOT BHI3BAHHOE MM ABH)KeHUO;
HO JBIJKeNWI0 He MO3BOJAKT BAMATHL Ma XapakTep WIH
Ha AJETENBHOCTH pasnpaskeswmA. Tawkmm o0pasoM, CBA3H
MeKAY CTHMYIoM M ABHKeHHWeM SBJSACTCH OTHOCTOPOHHE.
ITogo0Hoe e oTcyTeTBHe 00paTHOR CBASH 00ecneIuBAIOCH
1 B NaBJOBCKHX ONHTAX ¢ YCIOBEKMI pedieKCaMu: pasgpa-
JKATEJIH MOT BEHBBATH CIIOHOOTHeNeHWEe, HO 3Ta peaKnusa
He OKAa3HBAlla HMKAKOTO BIUSHWA HA XapaKTep WIH HIY-
TeABHOCTh MeHCTBHA PasfApaKuTeN,
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IJTo orcyTcTBHe 00paTHo#l cBiA3M, LKOHEYHO, HOJIE3HO
AJA fasdie HeoOXouMo TpHi AaHAJIUTAYECKOM U3YYCHUY IIoBe-
deHHA KAaKoTo-Nn00 MexaHmsMa — OAVINEBJIEHHOLO HJIH
HeonyueBjeHanoro. Ho mosesHoeTh ero B JjabopaTopnu
He IOJJKHA 3acioHATb Toro (aKTa, 4To B eCTEeCTBCH-
HEIX YCJHOBHAX KHMBOTHOE He MOoABepraerca TaKnM orpa-
HAYCHUAM.

IIpu mmarensroM u3ydeRmE cHCTeM, felicTBIE KOTOPHX
KajKeTcA Ha TCPBBIA B3IAAA OHOCTOPOHHNM, NHOTAA o0-
HapYKUBAeTesA, 9To OHH o0xagaT oOpaTHOll CBA3LIO.
Hampumep, xoapba mo poBHOMY TpPOTYapy HA IepBHil
B3IMJIAN TAK MAJIO CBA3AHA ¢ KAKUMU-TU60 BHEmMHAMY NIpej-
MeTaM¥, 4YTo HepBHAfg CHCTeMa, Kasajoch OH, AedcTByeT
6e3 BCAKOTO ydera ux BanmsHNA. Ho npu crmEHOE cyXoTke
MOCTYILICHNE CEHCOPHEIX NMIYJbCOB B TOJOBHOA MO3T
IIpeKpaiaeTcs, Torja KaK BHXOMMAIINe U3 Hero NBAraTeN] b
HEle MMIOYJbCcH IPOBORATCS HopMaJibHO. Eciau O Xonbla
3aBUCeIa TOJBKO OT BRIXOAMMX ABUTATE]bHHX HUMIYJb-
COB, 00JIe3Hb He BRIBHIBAJA OB HMKAKOI'0 HAPYIIEHNA 3TOHM
dyrxnuy. B geficTBUTEABHOCTH 0HA CONPOBOIKIASTCA THAMKC-
JAEM PacCTpOMCTBOM XOABOK; TO MOKA3KIBAET, 9T0 IPHXO-
ISAMMe CEeHCOPHEe HIMIOYJIBCH HA CAMOM jiele UrpaT BasK-
HYH0, X0TA ¥ CKPHTYIO poJb B HOpMaTbHOd (QYHKIUH.

Emme opyn nprMep, TOKA3HBAIONA BAWSENE 0O0PATHOM
cssm. llpegmomoskuM, 9To HaM HYKHO TOWHO UONACTH
B Karywo-1mbo TOUKY (CKasKkeM, BBeCTH HPOBOJIOKY B He-
00JIbIIOE OTBepCTHEe B AOCKC), WO MH HE MOKeM BUMETD,
HACKOJIBKO MH OTHKJOHAEMCS OT Heju (HampuMep, eC]In
HY;KHO BBeCTH IIDOBOJOKY € JIpyI'OM CTOPOHH JOCKH, IO
HampaBiieHulo K cebe). TpymuocTh 5ToTo 00yCIOBIEHA
UMEHHO TeM, 9T0, XOTA ME M MOKEM BJIHATH HA ITOJOMKCHIEe
HpPOBOJIOKM, MK He MoaydaeM obpaTHoit mEbopManuHd o ee
IBWKEHMAX H ee NOJAOKeHUHM OTHOCHTENbHO OTBEpCTUS.

Nporpa matmaue oO6paTHON CBABY BHABIACTCA JINIUD
¢ TpyRoM. BoT xak ommewnisact Jlaoiix Mopram ¢Bon onBITE
¢ YTATaMM, BHpAIleHHHMHA B URKYyOaTope:

«¥YTATA CcTpawmHo A00iiin Kymnarthes. Hammroe
yTpo B 9 gacoB B nX 3aroH crasuiin Oonbuiol QepHEH
HOAHOC, & HA Her'0 — IUIOCKYIO JKeCTAHYI0 BAaHHOYKY
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¢ Bojiofi. OHO cTpeMATeNbHO Oekalid K HeH, OHIN
1 Kynajuuch B Bopge. Ha mecToe yTpo mogmoc M BaH-
HOUKY HOpPUHECIW UM, KaK oOndHO, Ho 0e3 BOJLL.
Onu npubemainu, cobpaauch HA [[HE BAHHOIKH W J(C-
JaJII BCe IBVWIKEHWSA KIIOBOM, KaK OYITo NRJIH BOHY.
OHu npuDagaIvM Ko JHY, OIYCKaJY I'ONOBH ¥ MOMaxu-~
BaJdN XBOCTaMH, KakK 3To fAejgaanm obwamo. MmmyT
HeCATh OHW MPOJOJIKANM KyNaThcd B HeCYINeCTBYIO-
mieH Bome...»

IloBejenne yTaT, mo-BUINMOMY, YKa3HBaJIO Ha TO, 4TO
pasApa’KuUTeNy oT HOJHOCA ¥ BAHHOIKNA HOYKJIOHHO BEISHI-
BaJIM olipeliejleHHBe AeliCTBAA M 9TO Pe3yAbTATH 3TUX
NefiCTBUY He 0KA3KBAJN HEKaKoro o0partaoro siausaaug. Ho
RanbHCAIMAR dKCIEPUMEHT MoKkasajd, 470 M3BECTHOE BJIWS-
HHe Bce-Taku Onijio:

«Ha cuegyoomuil gegh oDBIT ¢ CYX0oil BaHHOYKON
Onl moBTOpem. ¥ TATAa ouATh NpulerRaim, Havaiu
CKpecTH Ho OHY KIOBAMU M OpEmafath Ko gry. Ho
OHYU BCKOpe NepecTaju geinarsh 8To. Ha Tperbe yTpo
OHHA IXOJONUIN BIepeBaJKy K NYyCTOH BaHHOYKe M yAa-
JIVJINChY,

IloBegenne yTAT BHAYaJe ToBOpuiio Kak OynTo o6 or-
cyrcTBum obpaTmoii cesasn. Ho wa Tpernii nennr maMenecHne
B IIOBEJeHUN IOKa3aJ0, 9T0 B [eldCTBUTEIHHOCTA U3MeHeH-
Has 00CTAaHOBKA «KYHaHHA» MPOW3BeJa Ha HUX HEeKOTOpOe
HeiCcTBRE.

3unadenne oOpaTHOH CBABH COCTOMT B TOM, UTO obJafao-
Imue €10 CHCTeME OOHApPY/RUWBAIOT M3BECTHHRE CBOWCTBA
(§ 4.16), KoTopmix He Mo3keT OWTh y CHCTeM, JHIIEHHBIX
ec. Cucmemvt ¢ o6pamiioii cA3bl0 HEAL3A AHAAUSUDPOSBAMDb
mar, Karx ecau 06wl 9mo Oviau cucmemuvl 0JHOCMOPOHHE20
deiicmeus, nOo oOpaTHasa cBA3L BHOCUT CBOHCTBR, KOTOPHE
MOYKHO 00BACHATD TOJBKO HA OCHOBe 0cobenmnocTell panuoM
oOpatroit cBasu. (Hampotue, cmcTemy ¢ OZHOCTOPOHHNM
NeicTBMEeM MOMHO, He BHajasd B omuOKYy, paccMaTpUBAaTh
KaK CHCTeMY, COfep/Kaiiyio oOpaTHY CBA3E: JOCTATOYHO
NPUHATE, 9TO fleficTBMe B ONHOM W3 [BYX HAIpaBJeHHN
OCYICCTBIACTCA, HO B HYyJeBoit cremenu (§ 2.3).[Apyrmmu
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clloBaMIl, CHCTeME 0e3 00paTiioif cBASIL COCTABILANT 1L0Ji-
KIIACe KIAcCa CHCTEM ¢ 00paTHo# ¢BA3LIO.)

3.12. llocKoNBRY Opramnsm u cpefy cielyeT paccMaTpi-
BaTh KaK eIUHYI0 CHCTeMY, JUHUA pasfella MEHIY «opra-
HA3MOM» M «Cpefo¥» CTAHOBUTCA OTIACTH YCIOBHOM M B
Mepy ee YCIOBHOCTHM NPOM3BOJILHOH. IL0oHEIHO, ¢ AaHATOMN-
decKoi M QU3UIECKOH TOYeK 3peHud MRy ABYMA YaCTAMMA
CHCTEeMBI OOBIHO CYNIeCTBYET BIIOJHE OIpefelieHHAI W oYe-
pagHEas Tpadana; HO ecidd MH paccMaTpHBAEM CUCTEMY
¢ QYHKIHOHANBNOH CTOpoHEl, 0TOpACLIBAA IRCTO aHATOMH-
JecKre QaKTH KaK HC OTHOCAIIMECT K ey, To pazJelenye
ee Ha «OpraHMmaM» K «Cpely» cTaHoBurTcd Hederkum. Hampn-
Mep, eci MCXAHUK ¢ MCKYCCTBEHHOM PYKOHU ILITAeTcs Ifo-
qUEWATH ABATATENb, TO 5Ty PYKY MOKHO paccMaTpHBaTh
6o KaK 9acTh opTaHU3MA, KOTOPHIT NMECT Aeilo ¢ KBWIa-
TeseM, Ju00 KaK YacTh MeXanmueckoro obopymoBaEMA,
¢ KOTOPHM MMeeT J(el0 YelioBeK.

Pa3 Mm JounycTuJm 27y YCJIOBHOCTh pasuelCHUI, NI
Hee yKe HeJb3A YCTAHOBWTH IOYTH HAMKAKUX rpammn. Pe-
3elf B pPYKe CKYJBITOpa MOMKHO CUNTATh b0 9acThio
CHOKHEOro 6modmsmiecKoro MexamwsmMa, Hpugawomero gop-
MYy KYCKY MpaMopa, Jubo 9acThio MaTepuana, KoTopHIM
IETaeTCsA YOpaBJIATh HepBHAA cHcTema. [Hoctnm pyxH
CKYJbITOPA TOe MOYKHO paccMaTpHBaTh AUM00 KaK 9acTh
' OpraHmsMa, Aubo KaK 9acTh «CPEnl, OKPY:Ralomeil Heps-
Hyw cucTeMy. OmnpelesleHHble TICpeMEHHBIE CAMOI'0O Tela
MOMKHO ¢ WOJHEM TIpaBOM paccMATpHBATh KaK «Cpeay»
s Kawroii-To Apyrou ero dacru. PeGeERy HpuxofuTesd
yauThes He ToIbKO OpaTh B pyKy KYycok Xuela, Ho u
’KeBaTh, HEe TMPHKYCHWBAA CBoero CoOCTBEHHOIO S3HIKA;
QYHKIHOHAADLIO KAK XJieh, TaK W A3HK COCTABJIAINT Y4CTh
«Cpefnty JJA Koph TOJNOBHOTO Mo3ra. Ho wactu cpenH,
C KOTOPHMY TPHXOAUTCA WMETHh HEIO0 Kope M03ra, HaXo-
NATCA MHOrHA eme Iiy0:;ke BAHyTpU Tena, YeM A3BMK; pebe-
HOK /l0/7KeH HAYIUThCSi IrpaTh, Ae UBHYpAA cedsa o mpe-
mejla, ¥ T'OBOPHTH, BOBpEeMA ICPEBOJs AHXAHUE.

JTH 3aMeYaHnsa CAcJaHLl He ¢ IeJblo 3amyTaTh duTa-
TeJsA, a JJA Toro, 9T00K MOKa3aTh, 9T0 HOCJeNyolEe pac-
cykperus (B ri. 19 u 16) me ammenw ocHoBapmil. Tam MH
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OyneM pacecMaTp®BaTh OfHY I'PYHIY HEHpOHOB B FOAOBHOM
MO3IY KaK «cpeny» mis jipyroit rpymun. Ilogobuiie pasge-
JIeHusI XOTA ¥ IMPOU3BOJIBHE, HO IPAaBOMEPHHN, TAK KAK ME
Bcerma OyAeM paccMaTpuBaTh CHCTeMY Kak melioe, pasfe-
JAA ee HA 9aCTH BTAM HEOOHYHEIM CHoCOoO0M JTHIB JiJjiA
yno0CTBa CJI0BECHOTO ONUCAHUA.

CiaenyeT 3aMeTHTh, 9T0 OTHBHe CIOBO ¢cHCTeMa» Oymer
03HAaY4Th He HePBHYIO CHCTeMY, & Bech KOMIUIEKC, COCTOs-
muil W3 opranmama B cpeanl. Hampmmep, ecad HY)KHO
OyleT MOKazaTh, YTO «CHUCTEMa» 00JanaeT HEeKOTOPHIM
CBOMCTBOM, YNTATEID HE J0MKeH IYMATh, 970 3T0 CBONCTBO:
OpUUMCHIBAETCH  HEPBHOM CHCTeMe: OHO HPUHAICKUT
BCCMY KOMIUIEKCY, UM MOKeT IoTpe6oBAaTheA 7eTabHEIT
anayns, YTOOK BHACHUTH, HACKOJIBKO OHO 3aBHUHCHT OT
OT[EeJbHEIX YacCTeH.

3.13. B mexkoTopHX clIydadax NUHAMWIECKYI0 TPHPORY
B3aEMofelicTBUA oOpraEmaMa CO CpefioM MOKHO CHelIaTh.
Oosice 049eBHMAHOI, HOAL3YACH MPHCMOM, OOBLIYHKIM B Qu--
3Ke,— paccMaTpEBas JKUBOTHOe KAaK IEHTp oTcYeTa..
B atoMm caydae Mu cumTanu Obl, 9T0 IepelBUIAIOIIECCH
JKMBOTHOE TlepefBMIaeT 3eMHON map OTHOCHTEeNbHO CAMOI0:
cefa. Ecinm Mp MATEpeCYEéMCA TOILKO OTHOIMEHUEM MEMKAY
3TUMM JIBYMsA oOBeKTaM¥ M He paccMaTpWBaeM MX OTHO-
IEHU K KaKoMy-aAn0o TpeTheMy, HE3aBHCUMOMY TeJy,
TaKoH WpueM me HmoBefeT K onmbke. OH OBUI WCNONIb30BAH
B TpHUMEpe C BeJOCHIEeIOM ¥ BEJIOCUIIE[UCTOM.

Iloapaysicy KoopauHATAMH, (UKCHPOBAHHBIMI OTHOCH-
TeNbHO ;KNBOTHOr0, MBI MO}{EeM BuleTh, 4YTO KUBOTHO®
00xaajiaer ropasfo OosbmIMM KOHTpOJEM HAjl OKpYyKalomei
cpefoii, YeM Morjio O ToKasaThea BEadase. Hampmmep,
JATYIIKA He MoKeT IpeBpamaTh Bo3AyX B BOAY, HO, HAXO0-
nsck Ha Oepery pydbd, OHA MO;KeT HOpY TOMOIGKE OFHOIO
He0oJIbIIOr0 MPLUKKA IPeBPaTUTh CBOM MUp U3 VOpaBJse-
MOI0 38KOHAMA OOLYHOH MEXAHWKW B MUD, yOPaBJiAeMHH
3AKOHAMHA TI'MIpOIMHA MUKH,
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3.14. Brmonor jomker paccMaTpHBATh TONOBHOH MOBI
He KaK cy0CTpaT ¢MBICIHM» MIH HOITO TAKOe, YTO ¢MECIATY,
HO KaK CHeNuajJH3MpOoBaHHOE IPACHOCOONeHNAe ANA BEIKH-
BaHUA OpraHusMa, Noad0Hoe dioOoMy [JpyroMy Oprany
tena (§ 1.10). Ham npumercss meopHoKpaTHO MOJb30BATHCH
HOHsATHEM (BEIKHBAaHWE»; HO Ipeae 9eM MBI CMOKEM ero
NPIMeHATH, MH JO/UKHH, coriacao § 2.10, mpeoOpasoBaTs
ero B Hamly CTaHAApTHYI0 QopMy M OIpeAeUTh ero 3Hade-
HWe HA OCHOBe OepBUYHHIX oNepanui,

Dusuko-xuMHYeCKN e CHCTEMH MOrYT OpeTepHeBaTh Tiy-
Oouaitmue TipeoOpazopanus, He obHAPYHIBAA KAKUX-IN60
H3MeHeHNH, ABHO AHANOTMIHEIX CMEpPTH, MO0 MaTepnfg W
9HepIVsa HEYHW4ITOKaeMH. VI Bce e pasimdde MemAy
JKUBoHM ¥ MepTBOH JNOmAaAbI0 MOCTaTOYHO 0YeBHAHO. Hpome
TOTO0, He MOYKeT OHTh HUKAKUX COMHCHHI B 00BEKTUBHOCTH
pasINIMA, TAK KaK 32 9TH J[B¢ Belld IUIATHT COBEPIIEHHO
pasgyio IeHy H3 pHHKe. JT0 pasimume AoDHO IOAja-
BaThCA 00BEKTEBHOMY ONpPE/IelICHHIO.

Mut momaraeM, 9T0 ompeneieHwe MOMKHO HOJY9HTH Cie-
nywomyuM obpasom. [lig Toro 4To6H KEBOTHOE 0CTABANOCH
JKHBHIM, M8BECTHHE MepeMeHHHe HAOUKHH 0CTaBaThCA
B M3BecTHHX (UsMoNorvdecKuX Ipefedax. UrTo »To 3a
NepeMeHHEe M KAKOBH BTH Ipefeli, 3aBHCUT OT BAJA KA~
BoTHOro. Ha NpaKTHKe 3KCIepMMEHTH NPOBOAAT He Ha
JKUBOTHHX Boo0me, 4 HA JHMBOTHHX, NIpHHARJIEHKAIINX
K OJHOMY oIpefelleHHOMY BHJAY. ¥ K&:KZoro BHJa BaK-
HOCTh MHOIOIMCIICHHEIX (W3HOJOTAYeCKUX IIepeMeHHHX
JiIA BROKHBAHYA BechMa pasamana. Hanpnmep, ecim pamna
BOJIOC Y 4elnoBeKa msMemmrtea ot 10 po 2 cm, sro Oyper
CYIMYHA NYCTAK; eCHH J>Ke ero CHCTOJHYeCKoe KPOBAHOE
napieane ynager co 120 xo 30 mx pr. cr., 9T0 OBICTpO HpABeE-
HeT K CMEpTH.

Y kaporo BEAAa OPraHW3MoB €CTh pPAJ NepeMeEHLIX,
KOTOPHE ¥MET OJM3Koe OTHOIEHHE K BHUKMBAHWIO U
HAXONATCA B TeCHOM MHHAMUYCCKOU CBASH MEXHY coOoM,
TAK 970 3HAUATeJbHEIE M3MEHEHHA ONHOHM ¥3 HHX BenyT
paHbile WM Mo3Ke K 3HAUNTEIBLHOMY M3MeHEHNI 0CTaNb-
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uurx. Hanpumep, ecnm Mu maiimem, 9To dYacTora nyJabca
Yy KpHCH yuaja [0 HYJf, MH CMOKeM HpeACKasaTh, YTO
¥ dacToTa [AKXAaHAA BCKOpe OydeT paBHA HYII0, 94T0 TeM-
mepaTypa Tejia CKOpo CHM3HTCA [0 KOMHATHOH TeMIepa-
TYpPH M 9YTO YHCJIO OaKTepwii B TKAaHAX CKOpPO Bo3pacTeT
OT BENWYMAHK, OJM3Ko# K HYNIO, A0 OdYeHb BLICOKOM.
ITH BaKHLIE U TECHO CBABAHHHE MeKIy cololti mepe-
MEHHEC Mol OyfeM HasHBATh CyWIECTBEHHDLIMH IIepeMed -
HEMU KABOTHOTO.

CropamuBaercsa, KaK MH MOKeM HAdTH MX, VIATHIBAA,
qTQ0 MBI He HOJKHH IIoAb30BaTHCA 3aHMCTBOBAHHLIM 3HA-
HEeM, & 0JIKHH HAXOQHUTh WX ¢ HOMOIbI0O METOLOB, OIM-
CAaHHNX B 1. 2! B 9ToMm Her EHuMKako#l TpygrocTH. Mmn
gpocTo HablonaeM, 9TO HPOMCXONHT C INPEACTABATENAMHA
NaHEHOI'0 BWAA JKWBOTHHX IIOCHE CAMHX pAa3Hoo0pasHEX
HAYaJBHHX cocTosaHmii. Mu Halinem, 4To Becien 3a 60Jb-
UMY HAYAJABHLIMA W3MCHEHAAMH OfHUX NepeMeHHEIX
B CHCTeMe BO3HUKAIOT UL BpeMeHHHNE OTKJIOHEHNA, ToT/a
Kak BEJIeH 32 OONbIMUMH HAYAJHHEIMH W3MeHEHUAMH KPYy-
I'MX BOBHMKAIOT OTKJIOHEHWS, KOTODPHE Bce Oolbimie Bo3pa-
CTAjOT, NMOKA (MAIIMHA» He IPEBPATUTCA B HEUITO BeChMa
OTJIINIHOE OT TOTO, ¥eM oHA Oniia BHadaje. Taxmm obpasom,
pesyNbTaTH 9THX NepBMYHHX oNepanui NMOSBOJAT coBep-
EHHO 00BEeKTMBHO OTAWINTEH CYIICCTBEeHHEIS IepeMEHHEIE
0T BCeX OCTAJNIBHLIX.

3.15. CymecTBeRHLe HepeMeHHEEe HeOoLWHAKOBH M0 CTe-
IeHA ONAaCHOCTH W OBICTPOTE JIETANBHOIO [EMCTBUA HX
oTKIOHeHRH. EcTh TaKme IepeMeHHHe — HAINpHMep, CO-
NepRamme KUCAOPOTa B KPOBH WJIH CTPYKTYpHASA IEIOCT-
HOCTh HpOAO0JIIOBATOI0 MO3I'a,— BHIX0J KOTOPHX 3a IIpe-
ASJK HOPMH IOYTH Cpas3y NOPHBOLUT K CMepTH. LcTh
I TaK¥e — NeJjoCTh KaKoH-HMOynbh KOCTH HOTH, KOIW-
9eCTBO MMKPOOPramu3MoB B TIOMOCTH OpIOMMHEW W Ap.,—
OTKIOHEHWe KOTOPHX OT HOPMH HYMKHO CUMTAaTh cepbes-
HBIM, XOTA ¥ He 00a3aTelbHO CMEPTeIbHEM U3MCHOHUEM.
CymecTByI0T, HaKOHEL, TaKWMe NepeMeHHLe, BHXON KOTO-
pBIX 3& Tpefelsl HOPMH — HAIPHMEp, pe3Koe MoBLIMenne
NaBJIeHNA WIH TeMilepaTyphl B KakoM JuGo ydacTke Ko-
JHA — He HeceT B cebe HeDOCpE[CTBEHHOH ONacHOCTH,
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HOTaK 9acTo OHIBaET CBA32H ¢ NPUOANAeHNeM KaKOM-RuOyIh
delicmeumenbHo cepbesHol YIPosH, YT0 OPranu3M usberaer
nofgo0HHX cuTyanuii (KoTopsie Mb HasnBaeM «Oode3HeH-
HEIMI»), KaK ecjii Ok oHM OLIIM IMOTeHUHMAJABHO CMEPTEeJib-
auMB. Bcee, 9To HaM HYXHO,— 9TO BO3MOXKHOCTH pacHno-
JTOMUTh NepeMeHHble OpraHumaMa HpUOIU3UTEIBHO B MO-
pAAKe WX BA)KHOCTH. TOYHOCTh 3TOro HOpPAAKA He CTOAb
CYIIeCTBEHHA, TAK KAK ME HWIJle He OyneM HCIOJb30BATH
ero KaK OCHOBY [JIA oNIpeJielleHHEIX BHBO/ 0B,

Teneps MH MoKeM ONpENENHTH (BHIKMBAHHEY OOBOK-
THBHO, HAa OCHOBE KOHIENNUM HOJsi: OHO MMEEeT MeCTo
TOrJi8, KOTHA JUHUA NOOoBe[AeHNA He BHEBOAAT HA OJHY M3
CYIIeCTBeHHBIX TIepeMeHSHX 32 3aJagHpe IPeIeJik.
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CTABHJBLHOCTD

4.1, CioBa «cTa0miIbHOCTLY (¢YCTOMIUBOCTDY), (YCTAHO-
BUBIIMACA pERUM» U «paBHOBecHe» pasHhie aBTOpPH yIIOT-
pebiAIoT B pasIWIHHX 3HAYSHAAX, XOTA MPUOIH3HTE]bHEIH
CMBICH WX Bcerja OmBaer ogmearoB. llocKoabry crabunb-
HOCTh W ee¢ cBolicTsa OyIVyT MJA HAC 0YE€Hb BAIKHEI, HaM
11eo0X0HMO /1aTh UM TOYHOE OIlpefielieHHE.

Mu MoskeMm HawaTh o0CYKIeHME 3TOI'0 BoIpoca C Tpex
CTAHOAPTHHX 3JjleMeHTapHBX mpumepos. Hy6, omaparo-
IOUACA OJiHOM I'paBbi0 HA IOPH3OHTAJBHYIO INIOCKOCTH,
IpelcTaBAsAeT THNWIHEI cilydall «ycroitamsoro» (craduib-
HOT0) PABHOBCCHA; NIAp, JeKaUWii HA TOpU3OHTAILHOM
ILTOCKOCTH,~— THIIMYHKU cIydail «0e3pa3imIHoro» paBHO-
BecHsI, & KOHYC, YCTAHOBJIGHHEII HAa OCTPOM KOHIe,—
THNWIHKN  cIOyd9ail  «HeycrToHdmsoro» (HecTaOMIBHOIO)
paBaoBecusa. Caydam Oeapasjudamoro W HEYCTOWIWBOIO
paBHOBECHSA He IMPecTaBsIT AJsl HAC HETepeca, HO MOHATHEeM
«yCTOHYWBOI'0 pABHOBECHS» MBI OyleM TI0JIb30BATLCA He-
OIHOKPATHO. -

YKa3aHHEHE TPH JWHAMMYECKNE CHCTEMH OIPAHHICHLI
B CBOEM TIOBEJICHNMH TeM, 4TO0 KasKuasg W3 HHX COJEPIHHT
OTIpelieleHHOe KOJIMIecTB0 YHEPrHHM, TaK 49To Jwldoe Io-
cllefyiolmiee MABWKCHMe [IOMKHO COTJIACOBATLCA ¢ BTOH
NoCTOSTHEOM Beymamuoii (uEBapumamTtoit). MmH, opmakxo,
Oymem paccMaTpmpaTh CHCTEMH, o0Jagalongue CBoOOTHON
sHepTuell B M30LITKe M MOTOMY He MOIBepKeHEHbIe TAKOMY
orpagndenvio. Iipusemem asa mpummepa.

IlepBriii 3 mux -— peryiasarop Yarra. Ilaposasg wma-
IVHAQ BpamiaeT Asa rpysa, KoTopee mpu Ooiee ORICTpoM
BpaIleHuy pacxoiaTca ma OolblIee paccTosSHMe Hof JeicT-
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BHeM HeHTpoOeskHEo#M cunml. VX pacxomenrue MeXagndecku
peryaupyer moJdoKeHWe ApoccelbHoro KialaHa, a IoJo-
JKeHHe JpOoCCeNbHOIO KiallaHa peryiaupyerT HoCTyNlIesWe
mapa B MamuEy. CBASH opranusoBaHbl TAKUM 00pasoM,
49T0 yCKOpeHHEe paboTh mapoBoil MAMIUHE BeAeT K yMeHb-
MeRul0 DocTymienns mapa. Ilosromy, eciu Kakou-ambo
BpEeMeHHO AedcTIBYIomud (aKkTop 3aMefuT WJIM yCKOpHUT
paboTy MamIEHH, PeryJsATop BO3BpAIaeT CKOpPOCTh K €6
OOBI9HOI "BellM9UHe. JTAM BOSBpAIieHHeM CHCTeMa JeMOH-
CTpPHpYeT cBOI0 CTa0MIBiocTh.

Bropo#i npumep — TepmocTaT. EcTh MHOT0 THIIOB
TEPMOCTATOB, HO BCe OHH padoTaloT Ha ofdHOM H TOM Ke
NPUBELOMIe: OXJAKAeHUE OCHOBHOM KaMephl IIpUBOJHUT
K N3MeHCHUI0, KOTOpoe B CBOW0 oUYepefhb BefleT K ToMY, 4TO
HaTpPeBaHMe CTAHOBUTCH Oojlee CHNBHEIM Ml Gosiee adhdher-
TUBHEIM, ¥ HaoOopor. PesyibsraT coCTOMUT B TOM, YTO €CJIH
Kakoi-mu0o BpeMeHHEH (AKTOP BHIBOBET OXJaKJcHVE
WIN NieperpeBanne OCHOBHOM KaMepHl, TepMOCTaT BO3Bpa-
maeT ee TeMOepaTypy ¥ oOHYHOMY ypOBHI0. JTHM BO3Bpa-
NeHHeM CHCTeMa NPOABJAET CBOIO CTAOMIBHOCTS.

4,2, Baxxgasa ocobeHHOCTD cTAOMABHOCTY COCTONT B TOM,
4T0 9TO TOHATHE OTHOCMTCA He K MAaTepUajJbHOMY Tely
(mnm «Mammme»), & TOJABKO K KAKOMY-TO ero cBOWCTBY Wi
acIMeKTy. O9JTo MHoloKeHHe TIIpolle BCero DNOATBepAUTH
ITpUMEPOM, MOKA3HEBAOIIMM, 9TO OHO ¥ TO e MaTepHab-
HOE TeJIo MOKeT HaXOANThCA OLHOBDPEMEHHO B ABYX paBHO-
BeCHHX cocTossHunX. Ilpencrasmm cebe wBajpaTHy Kap-
TOYKY, YCTAHOBJICHHEYIO HA pebpo 1 HaX oIAMYICA B PABHO-
BecHd; KapTodKa HEYCTOMYWBA K CMeIIeHUAM, NepleHIu-
KYJSAPHHIM - 8TOMY pedpy, HO K CMeIeHMAM, B TOYHOCTH
apajijieJIbHEIM €My, olla, [0 KpanHmed Mepe TeopeTuUeCKH,
yCTONIHBA.

JTOT mpuMep CAYKUT HOAKpellleHHWeM Toro Te3uca,
q9T0 ME OOBYHO W3y4YaeM He (usuIecKue Tejiad, & TOIBKO
TmaTelbEo abcTparupoBamuLie 0T HAX cymuoéTd. Boipoc
cTaHeT OoJiee ACHHM, KOIJA MH B COOTBETCTBMHE ¢ TpeboBa-
musama § 2.10 onpenennm cTabUNBEHOCTD Ha OCHOBe pPe3yiihb-
TATOB IePBUYHLIX OIepaIHil. JTO MOKHO CAeNaTh caeflyIo-
muM o0pasoM.



Cmabuavrocme 81

4,3. PaccmorpuM BOJHHCTYIO HOBEPXHOCTD, JEHRADIYIO
TOPU3OHTANBHO, ¥ MAPUK, CKaThBAOmMMHECA ¢ I'pedHA To
HaIpaBleHMI0 K JoxOurke. Mororpadus, caATan B cepe-
AVHE ero IIyTH, BHITAs/AeNa Ou IpuMepHO TaK, Kak ¢ur. 8.
Mu wmormu OH paccMaTpWBaTL COCTOAHHME IApHKA KAK
HEYCTOMYUBOE, TAK KAK OH CKATHMICA ¢ TpebHA, MOKA MK

Ouar. 8.

He 3aMeTHM, YT0 ero COCTOSHAE MOKHO CYATATh B TO Ke
BpeMsA YCTOMYMBHIM, TAK KaK OH KATATCA B CTOPOHY JOMK-
OUHKN. JTa OBOHCTBEHHOCTh IOKA3EBAET, YTo HAM WOAXON
K OoHATHIO HeBepeH. CuTyamwio MoKHO cpenaTh Gollee
FACHOM, eClIHM yjAaMuTh MAPHK M pacCMaTPUBATH TOIBKO
IOBepXHOCTh. Tormga BU/HO, 9T0 BepMAY I'pebHs, IOCKOoNb-
KV Aello ufieT 0 ee BIMAHNY HA [BIKEHHE MApPUK2, MOMKHO
paccMaTpHBATh KAK IOJOMKeHne HeYCTONYUBOTO pPaBHO-
BeCHd, a JJHO JORONHKA -— KaK HOJIOKEGHNE YCTOHINBOCTH,
uian crabuapsocTn. Temeph HAM ACHO, UTO €CJM TpEHHE
NOCTATOYHO BEJIMKO, YTOOH MBI MOTIM HOpeHeOpedh Koim-
9YeCTBOM ABMKEHMA, TO CUCTeMa, COCTOAIIANA U3 ONHOM TIepe-
MeHHOH — (O0KOBOe pacCTosHMe WmWapAKA» (CKAXKeM, OT
OCH TpebRrA),— ABJACTCA CHUCTEMOI, OIpeAelaeMol co-
CTOAHNEM, X HMeeT ollpefelieHHOe IOCTOAHROE oJjie, CXeMa-
TUIeCKN u3o0paKeHHOe cTpeIKaMn BHU3Y Ha ¢ur. 8.

OT Touru B juEWE [OBeeHNA pPACXOAATCH, & K TOUKE
A — cxoparea. Mm mpepgmonouTeabHo BaRIIOYAEM, UTO
HoHATAE «CTalUABLHOCTIY OTHOCHICA He K MaTepnalbHOMY
Tely, a K Hoxio. llol cBoMCTBeHHA CTAOUJIBHOCTH, eCiu
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JUHAN ToBefeHHA cXxofaTca. (Tounmoe ompenenenne mamo
B § 4.8.)

4.4, Touku A u B TaKoBH, UTO MApPUK MATEeMATHYECKN
npaBmwibHoil PopMm, Oyaydu NomemeH B apobyio ¥3 HUX,
ocTaHeTcd Ha Mecre. Ecju jlano Nose, To cOCTOAHNEM paB-
noBecusn Oy/ieT HYHKT, M3 KOTOPOr0 peNpe3eHTaTUBHAHA
TOYKA He NepeMemaerca. Ha ocHOBaHME mepBUYHOM
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®ur. 9. Tlome cucTeMH H3 JBYX NepPeMEHHEX, ONHCAHHOHK
B Tekcre (ctp. 83).

BHNgy nmorasaHo noJomxecHue Kyfa (Bujg COOKY) IIPH PasiiHYHHX yraax
HAKJIOHA X ero «rjaBHOH» rpaHM, BHIOEJEHHOH SKUDHOHM JIHHBEH.

ollepalii¥ mepexof U3 IHTOro COCTOAHUA MOKHO ONHUCATH
KaK Iepexof «K TOMY ke COCTOSHHION.

(Hysum0 0TMETHTD, 9TO 3TO OIpe/iedeHue TOBOPUT JNIND
0 TOM, 9T0 IPOUCXOAUT 8 CaMoil TOUKe PaBHOBeCHUsA, HO He
YKa3HBaeT, KaKk MONKHBI IpPOXOgUTh JWHUY MOBeJeHUsA
BOKPYT 3T0#l Touky. OHU MoryT cxomuThCs K Heil, pacxo-
JTMTbCA 0T Hee AAU NATY WHHIMH IyTAMU.)
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IlepeMenEEIe He M3MEHAIOT CBOI BEJIMIUHY, KOrJa cu-
cTeMa HaXoguUTCA B COCTOAHHMM PABHOBECHA, HO 3Ta HHBA-
PHAHTHOCTh He O03HA9aeT, UYTO «MammHa» Oe3jleficTByeT.
Hampumep, HeW3MeHHOE COCTOAHHe peryiaropa Yarra
BO3MOKHO M TOTJ[a, KOI'M[A CKOPOCTh paboTH ABUTaTesedl He
paBHA HYJIO. (ITOT Bonpoc ¢ 6osbmelt MOJAHOTOR pPaCCMOT-
peH Bo «Bmepenwu B xuGepmeruxy», § 11/15.)

4.5. [l uanocTpaqu Toro, 9To MOHATHE CTa0UIbHOCTH
NpUHAJIEKUT MO0JI0, pACCMOTPUM II0JA, OTHOCAMTECcH
K TPeARAYIIMM NpuMepaM.

KHy6, nexamuit Ha ofHo# W3 rpaHei, NpeicTaBiAeT
OIpeflelAeMYI0 COCTOARMEM CHCTEMY M3 ABYX LepeMEeHHHIX:
T — YTOI MeKIY IIOCKOCTBIO DTOH FPAHY ¥ TOPUBOHTAIB-
HOfl IIOCKOCTBIO; Y — CKOPOCTh H3MEHEHUA 3TOTO Yria.
(IloBegenne aToil cmeTeMBI 3aBUCHT 0T KOJIUUECTBA ABHIKE-
Hua Kyba.) Ecam xy6 He «oTCKaxkuBaeT», KOrga ero rpaHb
BerpedaeTcd ¢ IMOBepXHOCTBIO CToJa, mMoJe OyJieT cXomHO
¢ u3obpaskennniM ma Qur. 9. CradbuabmocTu xyba, JIexa-
mero Ha rpaH¥, COOTBETCTBYeT B 3TOM IIoJie CXOiJ[CHHEe
JUHUA TOBEJleHUss K IeHTPY.

Kpagparayo xapTodky, CTOAMIyl® B DPABHOBECHE HA
pedpe, MOKHO NpPUOIU;KeHHO IpeJCcTaBUThH ABYMA Iepe-
MEHHHIMHY, OTP&)XKAOUMH CMeIleHNsd, NepHeHINKYIApHEIe
HIKHeMY Kpalo () n mapaiaieinbHue eMmy (y). Iloxe Oymer
CXOJHO C H306pa?1{eHHBIM Ha ¢ur. 10. 3a cMemenueM pemnpe-
3eHTATUBHON TOYKH m3 HavaJja KoopauHaT () B HanmpaBieHun
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K A mociaegyer Bo3spaumenne ee K 0, u 3170 BoaBpamenue
COOTBETCTBYeT ycToidmBocth (cTabuibmocTH). 3a cMeme-
HrneM n3 0 B mampaBiaenmm x B Tocilefyer yphaldeHHWe OT
NAHHOIO0 yYacTKa 1OJfA, M 3TO YAAaJeHWe COOTBETCTBYeT
HeycroiiumBocTn. HeonpepenennocTs pnBmkeHUWH BOIW3K
0 cooTBeTCcTBYeT HeolpeeleHHOCTH NOBeleHNA KapTOUKH,
YCTAaHOBJIEHHOY BEPTHKAJIBHO.

I

A\

<

@ uyr. 11. Ogna u3 aunwil HoBeneHHA B Iodle
peryaaropa Yarra.

JUIA ACHOCTY 34 HAY4J0 HKOODAWHAT NPMHATO COCTOAHUE TIOKOA CUCTEMHEI,
CucreMa OBLYIa CMeIIE€Ha B TOYKY A, a 3aTeM IDENOCTABJIeHA CaMoil ceGe.

Peryasarop Yarra umeer Ooxee caosKkHOe Ioje, HO H3-
BeCTHOe NIpulJauKeHne Mo:KHO HaiTH Ges Tpyza. G Tou-
HOCTDbIO, [JOCTATOYHOM [JIA HAMHUX lejlel, 3Ty CcuUcCTeMY
MOYKHO INpPe[CTABUTh TpeMA IlepeMeHHBIMU:

X — cKopocTh paboTHl ABUraTeNs ¥ BpalleHHA pery-

aaTopa (06/mun),

Y — paccToSHHE MeAY Ipy3aMH WIH 1oJoKeHUe Ipoc-

CeNbHOro KJallana,

Z — CKOpPOCTh IOCTYIUIeHHA Iapa.

(y mpenctapiser o0y M3 ABYX VKA3aHHHX BeJIWIHH,
TAK KaK Me/KIy HOMH CYmeCcTBYeT CTPpOT8A BaBUCUMOCTD.)
Ecnm 4mo-muGo BHesammo BHISHIBAET YCKOPEHWe DPabOTH
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JBUTATE/IsE, YBCAUYUBAA L, TO 9TO yBenlWdeHNe T NPUBOAUT
K YBeJHYeHWIO Jf; 34 YBeJAWIeHNEM J cjelyeT YMeHbIIeHHne
z. llocKONBKY 3TH HM3MeHEeHHA He CKAaIKooOpasHnl, a He-
IpepHBHEL, JUHENA MOBEICHUA JOKAA OHTH CXONHA ¢ M30-
Opaskernoit Ha ¢ur. 11. [Ipyrue auaunm noxa MoKHO OBLIO
Opt mo0aBMThL, paccMOTpeB, ITG NMPOUCXOMHMT IIOCJe APYTHX
OTRJIOHEeNHIl (pTH MUANE OYAYyT UATH U3 ToYeK, OTIMIHBIX
oT A). HeemoTpa Ha pasindme HAYAJBHBIX COCTOSHUI, BCE
JUHUN OynyT cxonuThesd K Todke 0.

4.6. B meroTopHIX HamIuX IpUMepax (B IpuMepe ¢ Ky6oM
I ip.) IUHUY MoBeJeHUus OKAHYNBAIOTCA B TOUKE, B KOTOPO#
IpeKkpanlaeTcA BCAKoe NBU;KeHue. B npyrux mpumepax
ABMKeHNe TpeKpanaeTca He IOJHOCTHIO; BO MHOTHX TepMO-
CTATAX TeMIepaTypa, NpuOJN3NBIIACEH K ToIKe paBHoBecud,
HaduHaeT coBepimarbh Heboabimmne peryiaspHEe KomeOaHUA.
Hac penxo OynyT maTepecoBaTth {eTaam Toro, 9To IpOMCXO0-
T B caMoM IeHTpe TIoJA.

4.7. Bouaec Bayked ocHOBHOM GAKT: Bo Beex caydasx cTa-
OMIbHASA cHCTEMA XapaKTepusyeTca TeM, UTO Iocjie CMe-
Hmienusi MB MOKeM YCTAHOBUTL HEKOTODPHIN npedea Kid
NOCTeYIOIlero JABM/KeHNA pellpe3e TATUBHON TOIKY, TOIAA
Kak B HeceTabuabHOW cucTeMe TaKoe orpaHmdenue Judo
HEeBO3MO;KHO, Ju00 3aBUCHT 0T 00CTOATENIBLCTB, BHEITHUX
Il0 oTHomieHMI0 K oOcy:kpaemoil mpobieme. Hampnmep,
ecI TepMocTaT ycTaHoBieH HA 37° G W TemIepaTypa ero
cmerreHa go 40°, To ML MOJKEM 1IpeICKa3aTh, YTO B OyAyIIeM
OHA He BuIIeT U3 olpefeJelHBX T'PpAHAI], KOTOPHIMHA I
JAaHHOro amniapara MoryT ObITb, cKarkeM, TeMmleparyphl
306 m 40°. Ecim sre TepmocraT OB coOpaH ¢ ommOKo# B Ka-
KOM-EN0Yb KOMIOHEHTe W CTaJ H0PTOMY HeCTaOMJIBHBIM
(§ 4.14) m ecom Temmeparypa ero cmemniera no 40°, To MEI
He MOKeM YKa3aTb HHKAKNX IpeesoB AJA HOCHeYIOoIuX
TeMIepaTyp, He BBoIA B pAacCMOTpeHHe TaKHX HOBHIX
daxTopoB, KaK, CKayKeM, TOUYKA [JIABJEHHA IIPHUIOA.

4.8. JTH paccymeHNA MOABOAAT HAC K ClefyIlHM
oupenenennaM. Ecam mamno Iose cucTeMmsl, olpeenseMon
cocToAHMEeM, M AaHa HeKoTopasa o0gacTb 9TOro IOJIA, TO
mapHasa o0xacTh CTadWiIbHA, eCAW JHHWN IloBeJeHHuAd,
UIYyHe 13 BeeX ee ToYeK, OCTAITCA BHYTpPH 3Toil o0IacTH.
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Hanpumep, otmetnM Ha ¢ur. 8 ¢ 06euX cTOPOH 0T TOUKM

IrpaHMOE HEeKoTopoll obnactn. Bce penpeaeHTATUBHEIE
TOYKH BHYTpY Hee OYAYT ABHTaThca K A M HA ofjHA M3 HUX
He MOJkeT BHIITH W3 Hee; clenoBaTelbHo, o0RacTh cra-
ounbHa. OxKoJ0 ke Touku B momobHyio 001acTh BHiJIe-
JUTHh Hedb3A (eclU ToJIbKO He OIpAHUYUTH ee CAMOHM TOY-
xoin B). ,

- W3 aToro ompefereHns fCHO, YTO U3MeHEHUE 0 UJIH
obnactn MoKeT HM3MEeHHTD pesyabTal onmTa. Hak mpa-
B1J0, MBI HE MOKeM CKa3aTh, 4TO JaHHaA cHcTeMa Ges-
ycaosHO crabuabHa (miam HecTaOmiabHA). JTO BHIHO HA
npuMepe nojeil, ndodpaskemnnx Ha ¢ur. 9 u 10. (B mocuesn-
HeM caydae o0nacTi, orpanndcHHEIe KakoH-imbo JacTbio
OCM ¥, BKJIOYAsA HAYAJN0 KOOpAMHAT, cTaOWMIBHEH; BCe oc-
TaJabHHEe 06JIACTH HecTACWIbLHEL)

[IpnBegenuse mpuMepsl ObLIM BHOPAHH ¢ HEJIb0 OCHO-
BaTeIBHOM TpOBepKU ompefenenusa. JacTo mons OnBaioT
Oosnee npocTeiMH. B mone kyba, mampuMmep, MOMHO IpO-
BeCTH MHO)KeCTBO TIpAaHUI[ OBAJBHON (opMH TaK, 4YTO
3akJI09enHne B HAX obnactu OyxyT crabunbEpiMu. H Ta-
KOMY THIIY OTHOCHTCA M IIoJle peryisropa ¥ arra.

Mu ©OyageM roBoputrb, 4uTO #z04€ CTAOHIBHO, ecliu
c1a0uiIbHA BeA 3aHNMaeMad UM 00JacTh; TOrAA cTaOMIBHOM
MOIKHO HA3BATh U cucmeml/, KoTopoil NMPUHALJISKNUT IoJe.

4.9.Nuorga ycaosusa o0nBawT eme npome.CucreMa MosKeT
NMeTh TOJIBKO OJHO COCTOAHWC paBHOBECUA, W JWHHU TIOBe-
MeHnA MoryT Jaubo Bce CXOQUThCA K HeMY, Julo Bce pacxo-
AUTHCS OT Hero. B 1aroM caydae oA yKazaHHA HAIpaBJile-
HUA JNEU# JocTaTo9Ho 0e3 BCAKMX OroBOPOK CKa3aTh,
470 «HoJe cTabunbHoy» (nam Hectabunbuo). CucTeMy MOKHO
NMpPAaBUJIBHO OTMMCATH € TOMOMbI0 TaKOr'o IMpPOCTOr'0 YT-
Bep:keHus (0e3 yxasanus o0sacTH) TOABKO TOTAA, KOT/A
ee Tole, T. €. ee TOBeJ[eHUEe, [0CTATOYHO IPOCTO.

4.10. Ecim nuaung noBegeHus CHOBA BXOAUT B CamMoe
cebs1, cucTeMa TpofelBIBaCT TOBTopAIIMAcA Muki. Ecin
OUKI MeJNKoM loMelaeTca B faHHoA o0/IacTy B JHHAN N10-
BeJleHUA 62X00Am B Hero, To IUKJI cTabuIeH.

Ilogobumil MK 0OBIYHO CBOUCTBEH TEPMOCTATAM, KOTO-
phie Iocjie JMKBHAANIN Trpydoro OTKIQHeHHA IepeXondr



Cma6uavnocms 8

K peryiaspHBIM KolebaEmAM Madoll aMmiuTyaw. B ramxom
ciy4yae JVHUY IOBeleHHA OYAYT CXOANTbCH He K To4Ke,
a K OUKIY, K&K B IpeyBeJMdeHHOM BHe IoKkasaHo Ha
dur. 12.

4.11. 910 ompenenenne CTaOUIBHOCTH YJOBIAETBOpHET
tpeGoBanuio § 2.10, 6o mabaoaeMoe MoBeeHNe CUCTEMEL
ompejeldeT IoJie, a Mojde olpedeiasieT ¢TabHIBHOCTD.

dur. 12.

Crema Menocpedcmeennslx 6030eticmeutt

4,12, Onucanue feiicTBua peryiaTopa ¥ aTTa, ceJaHHOe
B § 4.1, morasano, 4ro 910 AecitctBue ob6pasyer QyHKIUO-
HAJNbHHM NUKI: Ienh NpHINH ¥ CHeJICTBUH 3aMKHYTA.
Ecnim MH NOpegcTaBUM HEIOCPeACTEeRHoe Bo3jedcTsue 4
Ha B cuMmBoaom A —~ B, 10 ycTpolicTBO peryiasaTopa
Yarra MoXHO DpeJCTAaBUTh CXeMoii:

Cropocms Paccmosinue
padomes b mewdy
ouzamens 2pysam

N

Cropocms
nocaynnents
napa
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(Hucmo yxasaHHEIX 3Jech IEePCMEHHHX SMBIseTCA
OTYaCTH TIPOU3BOJIbBHEIM. )

Teneps A X049y ACHO MoKABaTH, Y10 CXeMEI 9TOrO THIIA,
OpU HAJNNYIUA UX TOYHOT'0 OIIPeAeIeHuA, MOXKHO NOAHOCBID
8b1600UMb U3 PE3yLbmMamos nepsuvHulr onepayuii. s ux
IOCTPOEHUs HeT Heo0XOAMMOCTE HU B KAKOM MeTaduau-
9eCKOM UM 3aWMCTBOBAHHOM 3HAHHU. YToOH moKa3aTh,
KaK 3T0 JeNapT, PACCMOTPUM IPHMED ¢ peanbHHIM pery-
asropeM ¥YarTa.

Bepyr noouepeano kamjyo mapy nepemenumx. [omy-
CTUM, 9TO CHAYAJA WCCIAEAYIOT 3aBUCUMOCTb MEKTY (CKO-
POCTEI0 paGoTH JBUTATENs» U «PACCTOAHUEM MEKAY I'py-
3aM¥». JKCHEepUMEHTATOp MloKeH PUKCHpoBATH HA ompe-
lelIeHHOM YPOBHE BEIUTHHY TIePEeMEHHOHN «CKOPOCTh OCTYH-
JEGHUA Mapas U BCeX APYTUX «IIOCTOPOHHMX» IepeMeHHHIX,
H3MEHEHHA KOTOpPHIX MOrJM OBl cOelaTh HeACHOH 3aBHCH-
MOCTb MEHJY CKOpPOCTBI0 palOTH ABMraTelas M PaccTOA-
HUEM MKy rpysaMu. 3aTeM OH AoJ#ieH WCIBITHIBATH
pa3fuIHHe CKOpocTH paboTH ABUraTeas u HabIonaTh,
KaK 9T0 CKA3HBaeTCA Ha II0BENEHMH IlepeMeHHOM «pac-
CTOAHMe MeyKAy rpysamu». OH HaliteT, 4YTo 3a n3Me-
HEHUAMH CHKOPOCTH  peryJsapHO CleNyioT H3MeHeHNd
aTOro paccrosnua. Takwm obpasoM, Ha mepexop IiepeMer-
HOW «pacCTOAHHME MEKAY TrpYy3aMH» 01 OTHOH BeJMImHBI
K Jpyroil Oeiicmeumesvno BIVAET BeJIWYWHA CKOPOCTH
paGoTH gBUTraTens. JKCHEPUMEHTATOPY HUYEro He HYIKHO
SHATH 0 NpHpoJie BCeX AeilcTBYIONNX u3ndecKNX CBAREH—
eMy JocTaTodno HaOulopaTte $arT. 3aTeM, HpofoKKasd
NOAJePsKNBATE «CKOPOCTh MOCTYINIEHUA Hapa» HA MOCTOAH-
HOM YpPOBHE, OIl A0JeH HCIEITHBATh pasaudaLie paccTosf-
HUA MeKAy Tpy3aMu U HAOMIOaTh JelicTBUAE TAKHX U3Me-
HEHVH Ha cKopocTh paboTw JBUraTeds; oH HalifeT, 4To
HUKAKOr0 BIMAHPA OHM He OKasmBaloT. TaxuM obpaszom
OH YCTAaHOBUT, 9TO MEKQY STHMH HEepeMEHHHMH HYMHO
IOCTABUTHL CTpeJKY c/IeBa HAIPAaBo, HO He CIIpaBa HaleBo:

I BHrarTeis rpysamm

Cxropocte padoThl ‘ y 1 Paccroanme mexxmy

— i e
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3aTeM 3Ty Ipoumefypy Mo;Kio 0y/eT HOBTOPHUTE C J[BYMSA
HepeMEeHHEIMI «PACCTOsIHAE MEKAY IpysaMH» U «CHOPOCTH
HOCTYIIeHMA Tapar, HoAfep/KUBasA TpeTblo NepeMeHHYI0—
«CKOpPOCTE padoTHl ABHTaTeJA» —HA IMOCTOAHHOM YypOBHE.
U, wmaxonerm, MoKHO OyaeT YCTaHOBUTH 3aBUCHMOCTb
MEKIY WIEHAMH TpeThed mapHl.

O4eBugno, 4To 3TO0 Beeobmmit Meron. Ias Toro urobmn
na#iTM HEmoCpeJCTBOHHEIe BO3/elcTBHA B CUCTeMe ¢ Iepe-
mensuMu A, B, C, D..., Hy:XHO B3ATh OJHY 11apy, CKaKeM
A n B; moanepuBaTh Bce ocTadbHEe IepeMenHnie C, D...
HA IIOCTOAHHOM YPOBHe; OTMeTHTh moBefenwe B, xorpa A
“MeeT HAYAJbHYIO BeJimduHy A1, a TaxKe TOTA, KOTHA 3Ta
BeauuuHa paBHa Aq. Ecam mosesmenue B B o0oux caydadax
OIWHAKOBO, To A He oxaspiBaeT Ha B HMKaKoro Hemocpea-
CTBeHHOI'0 BoafelicTnua. Ho ecom moBegerne B pasnwaHO
M 3aKOHOMEPHO MeHAETCA B 3aBUCUMOCTH OT HAa98JBHOUN
BeJUINHE A, To HemocpeACTBEHHOE BO3/eVCTBHe Ccywecm-
gyem, 9To MO;KHO obospadnTh A — B.

Mensaa mectamu A u B B aToil nponeAype, MH MoeM
3aTeM MNpoBepuTh HaJudue cBsasd B — A. HNenurnbad
oo4YepegHo Apyrue maphsl, MO/KHO YCTAHOBMTH BCe HENO-
CpencIBeHHLe Bo3jedcTBna. JTOT MPONEct COCTOUT TONBKO
13 IMepBUYHHIX olepaluid, U, ciaefoBaTellbHO, 37dcch He
NCHONB3yeTCA HUKAKOE 3aUMCTBOBAHHOEe 3HAHUE (HajJbHeH-
liee pacecMOTpeHue 3Toro nmpouecca cM. B §12.3.). Mu 6ymem
9acT0 I0JIb30BATHCA TAKOTO poja exemoil HeloepeaCTBeH-~
HBIX BO3XCHCTBHUH.

4,13. Cienyer 3aMeTHTh, 9To CTPEIKA B cXxeMe, XOTA OHA
MHOTAA M COOTBETCTBYET KAKOMY-TO peaJbHOMY Malepuaab-
HOMY KaHaay (CTepiKHIi0, IpPOBOjly, HEPBHOMY BOJIOKHY
U T.1.), B 0OCHOBEe CBOeA He HMeeT OTHOHIEHUSN K MATepHAIb-
HBM CBA3MM, a CAYKUT JUMb 0003HAYEHUEM 3ABUCUMOCINU
mexncdy nosedenuem nepemennsiz A m B. Crporo rosops,
OHA OTHOCUTCA TodbKo K A m B M He KacaercAa HEUKAKUX
IPOME;KYTOYHEIX 3BEHEBEB.

PemajpnmuM garTopoM, HA OCHOBAHWU KOTOPOTO MOKHO
BHIBHHYTh FHIIOTE3y O KaHalle cBA3mM Mewmay A u B, aAB-
AsieTcA Haawdne PYHKIUMOHAJbHOA (IposABJIsAeMoil B moBe-
IeHUY) 3aBUCUMOCTH MERAY HEMU; 310 OBLI0 ACHQ MOKA3aH(
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B 1888 r. B Tor Aeus, xorpa I'empnx epm mpowssen cBoi
3HAMEHUTHIH omnT. OH HMeJ AgBa amnapara (ckaskem, A
n B), Meay xoropeiMM He OHIO0 HUKAKOH 0JeBUAHOH
CTPYKTYPHOH CBA3Y; U TeM He MeHee BCAKHUI pas, KOTZla OH
B a0l UpoWM3BOABHO BHODAHHHEIE MOMEHT 3aMBIKAJ
KOHTAKT B annapare 4, B anmapate B npockakusaja UCKpa,
T. e. HoBeJleRye B B 1100011 MOMEHT 3aBHCEIIO OT MO0 eHus
BHKIp4aTend B A. 37gech Onio mpAMoe MpOTHBOpedHe:
MaTepualbHO (B CTPYKTYPHOM OTHONIEHHWM) JIB€ CHCTEME
He O6blal CBA3AaHH, ONHAKO (YHKIHMOHAJbHO IIOBeIeHUE
OJHOH 6bl40 CBA3AHO ¢ ToBejeHueM [Apyroil. Bce ydennie
IpU3HAJN, YTO [A8HHEIE 0 206edeHlull MOTYT CIY:KATh OKOH-
JaTeJbHHM JOBONOM, /[J0OKASHBAOIMM HAJNYME KAKOH-TO
CBA3M.

Ob6 pamm1an ceés3b

4.14. T'azoBhiil TepMOCTAT TOMKe UMeeT 3aMKHYTYI0 QyHK-
IUOHAJBHYIO Ienb (IUKI), Win o0paTHYIO CBA3b, oH pery-
JUpyeTcs KAIcyaoil, KOTOpas MPU CBoeM TeILIOBOM pacmiy-
peHuN Iiepe/iBUT&EeT pHYAr, peryJUpPYIOMHI NPUTOK rasa
K HAarpeBaiomeMy ILIAMEHM, TAaK 4T0 CXeMa HemoCpedcT-
BEHHBIX BO3/lelicTBHII BHITIAJUT CJIeAYIOMUM 00pa3soM:

Temizeparypa JAunamerp

KalCcynl —> KaIlCyahl
Beanunaa rasosoro Hono:xenne

nlaMeHH pr4ara

Ilonoyxkerrne razoBoro
<— KpaHa

IIprTOK rasa

)

Mu mpegmaraeM 4uraTenio caMoMy y0equTbcA B TOM, 4TO
KaKgad CTpejka IpefcraBiser (UsWiecKoe JlefcTBUE,
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KOTOpoe MOXHO MpoJieMOHCTPHUPOBATL, €CIU BCe IIepeMeH-
HHle, KpoMe OJHOH mnapH, HOA/ep:KEBATh HAa IIOCTOAHHOM
YypOBHe.

IlpyruM npuMepoM CJIYKUT «peakuua», HpoMcXogaman
B paguonpuemHnke. M MosKeM Ipejic1aBuUTH ero JieficTBue
JABYMs MepeMeHHHMYU, CBA3AHHEIME B JIBYX HalIpaBJIeHUAX:

AMmuanaryna Kodxe(aHmit
IOTEHIHANA COTKH

AMIINTyga KodeGaHuit

—_—>
aHONHOTO TOKA <—

Huueit cTpeidkoll npeAcTaBieHO AeACTBUe I[IOTEHIMAJA
CeTKH 3JeKTPOHHOW JaMIE Ha QHOMHHIN TOK, a8 BepXHeH
CTpenKoil — T8 ocobeHHOCTH cXeMil, 0Jarogaps KoTopoil
KonebanuA aHOAHOIO0 ToOKA BIMAIOT HA TIOTEHIHAI
cerkd. IfPeKT, NpeAcTaBIeBHNE HIKHeH CTpeJKoi, olpe-
IeasieTcs KOHCTPYKIHMeHd JaMIH, a «BepXHuil» adpdext —
YCTPOACTBOM CXEMHL.

Cucrembl, ITepeMeHHEIE KOTOPLIX BAHAIT APYyr HA Apyra
yepea MOCPEACTBO ONHOH HUJIH HECKOABKHX 3aMKHYTHX
nenei, o6nafaioT, KAK roBOpAT B pafHoTeXHHKe, «obparT-
Hoil CBA3BIO»; TAKMEe CHCTEeMBl HHOTAA HA3KBAIOT TaKKe
«cepBoMexaHuaMamMu». OHR Do MeHbimedl Mepe Tak e
cTapH, KaK pelyasaTop ¥Yarra, a Mosker OHTH, B emle Apes-
Hee. Ho ToabKo B nociennee fiecarnieTde OHIIO 0CO3HAHO,
4T Hanudue oOpaTHOM CBA3M JAeT MAIIMHE MOTeHIMAIbHEIe
BO3MOKHOCTY, KOTOPHX HET Yy MAIIHMHE, JUIMEHHON TaKol
CBA3YM. ITOT MpPOTpecc COBEPIIMICA B OCHOBHOM B IepHO/
nocjaegHei# ROMHH mop BAMAHKNEM NoTpe0HOCTH B aBTOMATH-
decKIX MeToAAaX YIpaBIeHUA IPOKeKTOpaMHU, 3eHUTHHMMU
OPYAUAMY, PAKETaM¥ U TopHefaMu; ero 00Jerdajd or'poM-
HEIe ycIexX¥u B o0acTH 3JeKTpoHHKU. B peayahTaTe nodBu-
JI0Ch MHOXECTBO HOBHIX MAIIVH, CIOCOOHHX K CaMOperyJiu-
POBAHHIO U CAMOKOpPPEKTUPOBAHMUIO, YTO OBLIO MOCTUIHYTO
BliepBHe. HexoTopse U3 nx IIaBHHX cBoicTB OyayT onm-
cagel B § 4.16.

Ilpuponia, BeimuwHA WM HallpaBJeHue obpaTHoil cBA3M
00BIYHO OKA3HLIBAIT peiriaiollee BIMAHME HA CTAOMILHOCTD
nnu HecTabmabHocTh cucTeMul. Hampnmep, B perymaTope
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Yarra unam B TepMocTaTe H3MeHeHue NOJAAPHOCTA BKIAKNYe-
HAA KaKOi-1m00 dacTy, MHBEpCUpPYA JieHCTBHE OTHOTO W3
3BeHbEB Ha DocHedyiollee B3BeHO, MOyKeT NpeBpaTUTh
cacTeMy M3 cTabmIbHOM B HecTabuabHYyI0 (9TO, BepoATHoO,
u npousolimer). B paboueit menm pagmompmeMHHKa CTa-
OWabHOCTE WM HecTaOWIBHOCTE OIpefessicTCss KoawuecT-
BeHHEIM COOTHOINeBNeM MeXAy d@derramu pasmoil moasp-
HOCTH.

HectabwibHOCTE B TaKHX CHCTeMAX MpOABIACTCA B
«BEIOpocaxy. Mauleiiniee Do3Myllenne ycuaunaerca B pe-
3yJabTaTe €ro Kpyroboil fMepefatin 110 3aMKHYTOH IleN#, TaK

it 2 ]2
22— 4
I
4= 3 J —— 4
A c

@ar., 13.

4TO OHO HEIIpepHIBHO pacTeT, HpeBpamasch Bo Bee Hoariee
OTKJIOHEHWe OT CpeLHero COCTOSHUA. JTO sIBJeH#e TOoM-
AeCTBEHHO TOMY, YTO HA3HBAKT (HOPOYHHM KpPYTOMY.

4.15. Beime 0511n paccMoTpedsl IpUMephl CACTEM ¢ Ipo-
cTol 3aMKHyTOM Renbio. Ho GoJee caoHabie CHCTEMbl MOTYT
AMeTh MHOI'O IlepeflJleTal0MMXCcsA 3aMKHYTHIX Iereil. Kciam,
panpuMep (Kak Oyger ouucano B § 8.2), cymecTByOT IeTHipe -
IlepeMeHHke N BCe 0HU AefiCTBYIOT APYT Ha ApYyra, TO CXeMa
HENOCpe/ACTBeHHEIX BO3JleHcTBNl OyHeT TaKOoM, KaK HoKa-
samo Ha ¢ar. 13, 4. Jlerko ybemuThes, 9T0 TaKasg cucTeMa
cogep:kuT 20 mepemleTeHHLHX 3aMKHYTHX Iefieil, 1Be Wu3
KOTOPHX TpefcTaBiensl cxemamu B u C.

JanbHelimas paspaboTka Teopu# cHcTeM ¢ 0OpaTHHIMIU
CBSI3SAMM HeBO3MO;KHA 0Oe3 upumenenus maTemaruku. Ho
37leCh TOCTATOYHO 0IMeTuTh ABa dakxta: 1) cucrema, obiaa-
Aaomas o0paTHOH cBA3BI, 00MYHO OHBaeT AKTHBHO CTa-
OunbHON WM aKTWUBHO wHecTaOunbuoi; 2) O6ymer aM oHA
cTabmIbHa nIM HecTabMiabHa, 3aBUCHT OT KOJUIECTBEHHLIX
meTajlel OpraHM3anuy JaHHON CUCTEMBI.
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Ioucx ueaun

4.16. Ha:xpas ctabuabHag cucTeMa obliamaeT TeM CBOil-
CTBOM, YTO eC/JIH ee BERIBECTH M3 COCTOAHWH pPAaBHOBeCH:
7 IperocTaBuTh camoil cefe, 10 ee NOCHeYIOMee N3MEHEHHE
OKa’KeTcA B TAKOM COOTBETCTBUM C MCXOAHBIM OTKJOHE-
H¥eM, YTO CHCTeMa BepHETCA K COCTOAHMI0 paBHOBeCUH.
Takum 06pu3om, MHONCECTBO PAZLUYHHIX OMEAOHEHUI 6ydem
8bI3b18AMb  MHOICECTNEO COOMEEMCMEEHHBL — PeaKyuii. ITo
MOKHO HONTBep/iuTh HA IPHUMepe TPOCTOro moJs, naobpa-
yKeHHoTo Ha ¢ur. 9.

Taryro coriacoBaHHOCTH JIMHUH BO3BpPALleHUs C UCXOJ-
HEIM OTKJIOHEH¥eM MHOITIA paccMaTpUBAJIH KAK «pa3zyMHOe»
# CBOHCTBEHHOE TOJBKO ;KMBHM cymiecTtBaMm. Ho mpoctaim
OTIpoBepsKenyeM CAYHUT OOBIYABIH MAATHMEK. €CJTH MBI OT-
KJIOHMM ero BIIpaBo, OH pa3BmBaeT CHNY, CTPEMAILYIOCH
CABUHYThL €ro BJIeBO, 4 ecIH MBI OTKIOHEM ero BIeBo,
OH pasBHMBaeT CHJY, CTPEMANLYIOCH CABMHYTb elo BIPaBoO.
CpenneBeROBHIl yYeHE, 3aMETHB, YT0 MAAATHUK pearupyer
Ha pasjngHble 0TKIOHEHNS BO3HUKHOBEHUeM CWJ, pas3iny-
HEIX [0 HallpaBJleHNI0o, HO Bcerna TOMNKAKWINUX ero Kcpen-
HeMY TOJO0KeHWI0, cKasal OH, 94TO «MasiTHMK WIOeT cepe-
AnHy». dron (paszoit on OpusHAT ObI, 9T0 TOBeleHne CTa-
OMJIBHOI CHCTEMB MOMKHO OIHCATh KAaK <(IONCK IelIu».
M=r MmoskeM, He BHOCA HUKAKOT0 MeTaduU3aIecKOro CMBICHA,
NIPpU3HATEL, YT0 TAKOH THN [OBeJleHus JeMCTBHTENBHO CBOM-
CTBEH CTaOMILHEIM AWHAMUYECKNM cucTemam. Hampumep,
¢ur. 14 norasmBaer, Kak IpH A3MEHEHUAX YCTAHOBKHU Tep-
MocTaTa TeMIepaTypa IpubGopa Bce BpeMs clexyer 3a Heio,
OpuOamKaAch K 3alagHON TeMuepaType TaK, KaK ecau Ou
3TO OplIa ee 1(elb.

Takoe jBWKeHME TPOMCXOAWUT 37(6Ch TOJIBKO B OXHOM
N3MepeHANn (TeMIepaTypa), HO B APYIUX (HIIYIHX I[eIb)
YCTpoMCTBax m3MepeHuil MoskeT Obrth Goxbmie. Hanpmmep,
IpPOKEKTOP, YIPaBIAEMBIA paumoJoKaTOpPOM, HCIHOJb3yeT
OTpajkeHHEle UMIYJALCH AJA TAKOTO M3MEHeHWsl HallpaBJe-
HUA Jyda, KOTOPOe CBOJAUT K MUHEMYMY YIoJ MeXAy STHM
HanpasliedueM B YIJOBEIME KOOpPAAHATAMHA MCTOYHHAKA OT-
paKeHHHX wuMnyabcos. KEcam camolder MeHsieT Kypc,
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IPOKEKTOpP AKTHBHO IpeciefyeT ero TOYHO TaK jKe, KaAK
TeMIlepaTypa cjaefloBaja 3a M3MeHeHHAMH YCTAHOBKHU Tep-
MocraTa. Taras cucTeMa «MIIeT HeIb» B IBYX N3MepeHnAX.

4

- o e ae

Temnepamiypa

Bpemsy ——=

® ur. 14, Kpusag rtemnepaTypu TepMocTaTa
(criomHaA JIMHWA) OpPU U3MEHCHAAX YCTAHOBKH
peryifaropa (NyHKTUPHAA JHHWA),

O6miee B TAX IpnMepax 1o, 4To ofa ycTpoicTBa «y1-
paBIAKTCA cBoell OmMMOKOHW»: KamKa0oe W3 HHX YacCTHIHO
YUOpaBIsieTCs OTKIOHEHHMEM COCTOSHHA CHCTEMEI OT PaBHO-
BECHOT0 COCTOAHMSA (KOTOpoOe B 3THX NpuMepax MokeT OHTb
u3MeHeHO BHemHUM BosfeiicteueM). Ha Tepmocrar Bauser
PasHOCTE MeXKAy HeHCTBUTeIbHON M 3aJaHHOA TeMiepa-
TypaMu. Ha mposeKkTop Biuser pasiuume Mexny AByMsA
HanpaBjeRusaMu. TaxkuM obpasoMm, kK MauwuHaMm ¢ 06pamMHOI
C6A3bI0 HE OMHOCUMCA 4ACMO NOGMOpAEMOe Yymeepaclerue,
Ymo mMawunol 0eicmeyom gcaeny U He MO2Ym UCnPABAAMDb
céour owubor. Taroe yTBepxjgenne BepHO B OTHOMIEHHN
MaIlAH, He UMeIAX oOpaTHOl CBASH, IO He B OTHOIDGHHAM
mamuH Boobme (§ 3.11).

Teneps, xorpa MH ycTamoBmIN, YTo 0OpaTHYW CBA3D
MOKHO MCIIONb30BATH IA KOPPeKIHK J17060ro OTKIOHeH:A,
HAM JelKo MOHATH, 9TO HeT MHpefeia CI0KHOCTH <Hele-
HAaUOpPaBJGHHOI0» MOBefleH s, K KOTOPOMY MOTYT OBITH
CTI0COOHE! MAIIYHEL, COBEPUICHHO JUMeHHHEe KaKoro OBl TO
HZ Omno «xm3neHHoro» gaxrtopa. Hanmpumep, apromaTd-
9eCKoe 3eHUTHOe OPYAHe MOKeT YIpPABIATHCS MMIYJIbCAMN
OT PafuOJIOKATOPA, OTPAKEHHBIMH KAaK OT IIpeciefyeMoro
caMolera, TAK W OT COOCTBEHHLIX PAa3pHBAIOIMUXCH CHAPI-
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JoB, TaKuM oGpasoM, 9TO OHO CTpeMETCA CBECTH K MIHA-
MYMY pacCTOAHNE Mey MeCTaMH WX pasphHBOB M CAMO-
aeToM. Takyw cuCTeMY, MOMHOCTBI0 ABTOMATH3NPOBAHEYID,
HeJb3sl OTIUINTD 10 MOBEEHUI0 OT OPYAUsi, YIPABIAEMOTO
JemoBeKoM: o0e cmcTeMbl OyiyT BeCTHM OroHB IO Hedw,
YIATHBAsA BCe €6 MAaHeBPH ¥ HelpepHBHO MCNOJB3YA CBOHN
OmudKA JIA TOTO, 9TOOH yAyWmMTHh OdepefHOil BHICTpel.
JTo TIOKA3HIBAaeT, YTO CHCTeMa C 06pATHOI CBA3SBI0 MOIKET
OBITE TOJHOCTHIO BBTOMATHYECKOH B TeM He MeHee CIOCOG-
HOA K AKTHBHHM ¥ CJO/SHBIM IOUCKaM Ienn., To ¥ ApyToe
BIlOJIHe COBMECTHMO.

4.17. MoxH0 8aMeTHTh, 4To cTaOWIBHOCT, KAK MEH ee
oflpefleNniM, OTHIOAD He MpeAmoJaraeT HeNOABHAHOCTH
nin HermOkoctd. Ilpampga, craGmnbmas cmcreMa 0GEYHO
nMeeT COCTOSHUE paBHOBeCwusi, B KOTOPOM oHa He o0Hapy-
JKIBaeT HUKAKUX N8MEHeHUH; HO 8T0 OTCYTCTBIIE U3MeHeH it
Helb3si NPUHUMATH 34 HEHMOABWKHOCTH: OYAYIH BHBEIeHA
3 COCTOHHUA paBHOBeCHA, CHCTEMA DepelifieT K aKTHBHEM,
MHOT/la OOMADHHM ¥ CIOMKHLEIM, aBuKeHnnMm. Crabuiapnasg
CHCTeMa OrpaHUYeHa B CBOMX H3MCHEHUsX JUIIb B TOM
CMBHICHIe, YTQ €Il HecBOiCTBeHHH BCeBoaMoMHHE OecHpe-
MleIbHEEe OTKJIOHEHMS.

Cmabusvrocmos v ueaoe

4.18. Basknaa ocoGeRHOCTh CTabUIBHOCTH (MIA HeCTa-
OMIBHOCTH) CHCTEMHI COCTOMT B TOM, UTO 9MO CEOICMED
npuHAOLEHUM 6Cell cucmeme U He moxcem 6uimb RPUNRUCAHO
KaKoi-au6o ee wacmu. IT0 NONOIKeHHE MOKHO IIPOMILIIOCT-
pUpOBaTh, PACCMOTPEEB NepBYI cXeMy § 4.14 ¢ ToukH 3peHuA
OpPaKTHIECKOr0 HOHCTpYMpoBaHUA TepMocrara. Jlas Toro
9T00H 06ecnednTh cTaOMIBHOCTD BCell CUCTEME!, KOHCTPYK-
TOp NOMKeH Yy4ecTh clegyiomiee:

1) maxoBo BaMARVe TeMuepaTyphl Ha A¥AMETp KATICYJH,
T. €. BefeT M HOBHINEHHe TeMUepaTypH K pacCIIApeHHIO
AN K C:KATHIO KAICYJIH;

2) B KaKyl0 CTOPOHY OyneT IBUTATBCH pHIYAT Ipu pac-
IMPeHNH KAICYJIH;
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3) B KaKoM HanpaBJlenus OyfeT MoBOpaIMBATHECA Iaso-
BHI Kpad IIpy ABUKEHWH pHIYAra;

4) npuBegeT JAY [AHHHIA TOBOPOT TazoBOro Kpama
K YMeHDBIIeHWI0 MJIU K yBeJlHYeHdio IPHUTOKA rasa;

O) YMeHLmIUTCA WIA yBeIWdaATcHa rasoBoe ImiaMa IpH
yBeIAYeHUN WPUTOKA rasa;

6) xax DoBIMAeT yBeaMUeHHEe Ta3zoBOTO IJIAMEHHM HA
TeMIepaTypPy KaNCYIH.

Hexotopsie m3 0TBeTOB OYeBHNHH, HO TeM He MeHee
HeoOxonnMel, Horma m3BecTHH BCe mecTh 0TBETOB, KOHCT-
PYRTOp MoMeT ofecleymTh CTAOMIBHOCTH TONBKO TAKAM
COoeViHeHNeM COCTABHNHX YacTeil (TaBHKM 006pas3oM IyTeM
KOHCTPYKTHBHOIo odopmaenmss cBsseit 2, 3 m J), mpn
KOTOPOM OHH B IeJ0oM 00pasyioT HAAMEeKAIIYI0 CHCTEMY.
Ila1p w3 mectz addexToB MOryT OMTH OmpeNedeHH, HO
cTaOuAbHOCTE BCe elle GyjeT 3aBHCeTh OT TOro, B KAKOM
OTHOIIEHMM K HHUM Haxogutcs imectoii addexr. (Cma-
Ouabrocmd npUHAOAEHCUm MOALKO UX COYEMAHUI0; ee
HeAb3s OMHECMU K YACMAM, PACCMAMPUSLEMbIM 8 OMOenb-
nocmu.

Has Toro, 4ro0m HOMYEepKHYTh HE3aBUCHUMOCTH CTa-
OMJIBHOCTE CHCTeMH OT YyCHOBWHA, KacapImIuXcsa dacTed,
COCTABJAIIMIUX Ifeloe, MEI IpUBeleM ellle HECKOIBKO TpH-
MepoB. ([lokasaTelbcTBa HAMKMX ToJI0:KeHMI fanu B §§120.9
n 21.12).

a) JiBe cucTeMBI MOXKHO coeJUHHTH TaK, 9T0 oHH OyIyT
B3auMojeiicTBoBaTh MexAy coboil, o0pasys equHyio CH-
CTeMY; T0, 4YTO Ka’KIasi ¥W3 HUX B OTHedbHOCTH OH.JIa
CTa0MIbHOH, He MO3BOJNAET HAYEro CKa3aTh 0 CTAOMIBHOCTR
CHCTeMBI, 00PAa30BAHHOM HX COEIMHeHHeM: OHA MoOYKeT OHThb
anbo cTabuibpoi, JAM60 HecTaOWMJIBHOM.

6) JIBe HecTAGUIbHEE CHCTeMH NPH HX COENMHEHNH
MOryT of6pa3oBaThk Ielioe, KOTOpoe OyAeT cTaOHIbLHEIM.

B) JIBe cmcTeMB MOryT oOpa3oBaTh cTAabMIBHOS IIENIOE
Opa ogHOM crocole coequHeHns ¥ HecTa0MAbHOE —Ipn
ApPYTroM.

r) B crabuabHolt cucreMe ¢uicanua ofHoli ¥3 mepe-
MEHHEIX MOHET CIeJaTh CHCTeMY ¥3 0CTalbHEIX NepeMeHHBIX
HecTabUABHOH,
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Taxue mpumepH MoKHO YMHOKATH TodTM Ho Oecko-
HetHocTH. OHYM MINWCTPUPYWT UPABHIO, COrIACHO KOTO-
poMy cTabmabHOCTh (WA HecTaOWIbHOCTD) AUHAMAIECKOM
CHUCTeMbl 3aBHCHUT OT JacTeil ¥ MX B3aMMOOTHOINCHM, B3sI-
THIX B T[eJ0M.

4.19. To, YTo cTabUIBHOCTH CHCTEMEL eCTh CBOWCTBO CH-
CTeMBI KaK I[eJIOr'0, CBA3aHO C TeM 00CTOATEeNIBCTBOM, YTO
Hasuuue cmabuabrnocmu eceeda npednosazaem U3BeCMHYI0
kKoopOunayuio 8 deiicmeuu wacmeit 0pye na dpyza. B Tepmo-
cTaTe HeoOXOMHMOCTE KOOPAMHAIME OYeBHIHA, TaK KakK
ecad OH ero gacTd OLHLIM COeAMHEHH caydadnniM o0pasoM,
ME BMelIu Obl MOk OJWH IMAHC U3 ABYX MOAYIATH CTaOMIIb-
HYy10 cucTemy. Ho Ilo Mepe ycao:KHeHuA CUCTEMH | ee o6paT-
HHX CBA3eH AoCTU/KeHHe CTa0MIBHOCTH CTAHOBHTCA emie
Gosee TPYAHHIM W BepOATHOCTH HecTaOHMIBHOCTH BO3pa-
ctaer. PairoTeXHNKA CINIIKOM XOPOMO 3HAIOT, KAK JIerko
CJLOKHAS CHCTeMa ¢ 00paTHOH CBA3EBIO TCpsieT cTA0OMABHOCTH
M KaK TPYIHO HAWITH HMeHHO Ty KoMOHHAIHI0 JacTed u ¢cBA-
seil, KOTopas felaeT CHCTeMy CcTa0HMIBLHOI.

JToT Bompoc moxpobHee paccmorpen B § 20.10; smecs
e [OCTATOYHO OTMETHThH To, 4TO0 IO Mepe yBelWYeHHSA
quciia OepeMeHHHX A JOCTH/KCHUA CTabMIBHOCTH Tpe-
OyeTca Bce Gosee n Oojlee TmATelbHAA KOOPAMHANUA TeAcCT-
BAsi OTHHAX IepeMeHHHX Ha JpyTue.
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AJANTATINA KAR CTABUJBLHOCTD

5.1. llousTue «ajamramus» A0 CUX Hop TPHUMEHSIOCH
Hamu 0e3 ollpelelleHna; 3Ta HeACHOCTD TOoJUKHEA OHTH yeTpa-
HeHa. OUpenelieHne He TOAbKO J0/KHO OHTH TOYHHIM, HO,
corjacuo § 2.10, omo godHOo OHITH mamo B NOHATHAX,
HOJHOCTBIO CBOAVMMBIX K NepBWUYHHIM oONepanuAM.

9.2, Oupenenenne, COTIaCHO KOTOPOMY HOBefleHHe Ku-
BOTHOT'0 «aZalTHBHO», ecld KUBOTHOE «IpaBHIBHO pealH-
pyeT Ha pasjipaKuTelby, MOXKHO OTBepTHYThH cpasy xe. Bo-
IepBEIX, OHO NpeAfiofaraerT Kakoe-TO JeHCTBue JSKCIepH-
MEHTAaTOpa W T03TOMY HEIPHMEHKMO, KOrjga cBOOOJHOMH-
BYIIU# OpPraHu3M M ero cpefia B3aWMHO BO3JeUCTBYIOT ZPyTr
Ha papyra. Bo-BropniX, 3To onlpefleiedne He yKashIBaeT,
9T0 3HATIUT «IPABUIBHO»,— pa3Be TOJBKO 3TO 3HAYMT (TAK,
KaK ClemoBajo OB peardpoBATh KXABOTHOMY II0 MHEHHIO
aKClIepuMeHTaTopa». Takroe oupeneneane OecriolesHo.

Tomeocmas

5.3. 1 mpepnarawp onpefeiaedue, cOrTacHO KOTOPOMY
gopma nosedenus agaITUBHA , eCAU OHA YDepacusaem cyujecm-
eennvie nepemennvte (§ 3.14) ¢ dusuonceuneckuzr npederar.
Js1 nomEOro 060CHOBAHES TAKOI'O ONpeflesleHusa HoTpebo-
BAJXOCE OBl COMOCTABUTh e€r0 CO BCeMU HM3BeCTHHIMM (PaK- .
TaMu — 3a7lad9a, HeBHIMOJHUMAaf Mo cBoeMy ofObeMy. Tem
He MeHee 9TO olpefleleHne CIYKHT OCHOBOW [AJIsA pellleHUA
Hamell wpoOiemMsl, W s1 NOMKEH paccMOTpeThb ero JocTa-
TOYHO NoApoOHO, YToGH MOKAZaTh, HACKOIBKO OHO 000-
CHOBAHHO ¥ HACKOXBKO NIMPOKA ero IPUMEHHMOCTD,
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IIpeskne Bcero s omnmy QaxTH, Jemamie B OCHOBE
HOHATHS «roMeocTasy, BBegeHHoro HauHomom. OHu He
HMeT NpAMOro OTHOmEHWA K HpobleMe HayueHHA, Tak
KaK pevYb #AeT 0 BPOXKIeHHHIX MeXaHU3MaX; HO 3TH MeXa-
HU3MEL HACTOABKO 5iICHH H XOPONIO N3BECTHL, 9T0 OHU MOIYT
CAYKUTHh MIEeaJbHHIM OCHOBHHIM mpnMepoM. OHEM HOKAa3bI-
BAOT, 9TO:

1) Ka)kOHll MeXaHW3M «aJauTHPOBAaH» AJs KOCTHKeHWUHA
CBOCH Tenu;

2) ero LeJb COCTOMT B y[ep:KaHWH BeJUYHWH TeX HJIA
MHEX CYIIECTBEHHBIX MepeMeHHHX B (uU3u0JOrHIeCKUX
upenenax;

" 3) noYTH Bce QYHKINOHMpPOBaHMe BeleTaTUBHOM HepB-
HON CUCTEMBEl JKUBOTHOTO O0YCJIOBJIEHO TaKVMMH MeXaHM3-
MaMH.

5.4. B kauyectBe mepBOro mMpmMepa MOKHO B3ATH MeXa-
HUBMB, KOTOpHe VAepKWBAWT B W3BeCTHHIX Npefielax
KOHIGHTPANHI0 TIKKO3H B KPOBH. JTa KOHIEHTpAUaAA He
momxpa uamate mHmme ~ 0,06%, mmadge Tkamm OygyT
HNCIBITHBATG HEJOCTATOK B OCHOBHOM HMCTOYHUKE dHEPIUW;
oa He FoJsKHA Takyke monuuMarbed Buime ~ 0,18%,
WHade HACTYNIAT JApyrue HekeJdaTelbHble MOCISICTBHSA.
Ecnn ypoBenb rioKkosds B Kposm mnamaer amre ~0,07%,
TO HAAMOYEUHWKW HAUAHAKT BHAEAATH ajpeHadnH, 4TO
3aCTaBIAeT TeYeHb NpeBpPAIATH CBOW 3allachl IJIWKOreHa
B TIIOKO3Y; TIOCIeJHAA DOCTyNaeT B KPpOBhL M IPOTHBOAE-
CTByeT HajieHuI0 ee KoHIenrTpauu. Kpome Toro, cumxenne
YPOBHA INIIOKO3H B KPOBHU BO3DY)KHaeT alleTHT, X KABOT-
Hoe (WIW 4YelloBeK) NpUHMMaeT Uwmy, KoTopas, Oymyum
mepeBapena, AocTaBlisieT opraHnsMy riwkosdy. G ppyroi
CTOPOHKI, TpH M30HTKe TJIIKO3H B KPOBH VIOBHINAETCHA
CEeKpelna UNCYINHa ToyKeldyoIHON KeJe30il, 9T0 3aCTaB-
asieT medeHb YAAJATH TINIOK0O3Y ¥3 KpoBu. Ke ypalsior
TAKKe MBI @ KOKa; NOYKH IOMOTAMT Y/aJeHuIo TJIo-
KOBH, BHJIe/Js1s ee ¢ MOU0H, eCli KOHIIEHTPAL¥sl ee B KpOBH
npeeuimaer 0,18%. Wrak, Mo uMeem uaTh ¢Qy"KIuii,
KOTOpPHIE IPOMBBOAAT OJWH W TOT e KOHeYHHH 3PdexT.
Hapas m3 HAX JelicTByeT TaKAM 00pa3soM, 9YTOOBI 02pAHU~-
yugamd KoJNeOauusi KOHUEHTPAMUN TIIIOKO3Hl, HKOTOPHIE
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Moram On HMeTh MecTo B oprammame. Hakayo u3 Hux
MOKHO 10 TIPaBY HABBATDH «aaIITUBHONY, TAK KaK oHA CIO-
co0CTBYeT COXpaHEHMI0 RU3HHU KMBOTHOIO.

Buyrpennsisn TeMmmepatypa Tela TEILIOKPOBHOTO K-
BOTHOTO0 MOMKET OTKJOHHTBCA OT HOPMH B pe3yabrate
MEIMIeYHOM palboTsl, 60/e3HA MM BO3LEHCTBHMM NOTOJHL.
Eciu TeMIeparypa HOBHINAETCsS, TO KoKa KpacHeeT H TeJo
oTHaeT GoJbIIe TellIa OKPYIKAIIEMY BO3AYXY; HAUMHAET
BEIJIENATRCA TOT, M Hclapedne BOGH OTHUMAaeT y Teja
TellJI0; o0OMeHn BellecTB B OpTaHU3Me 3aMefAeTCA, Tak YTO
B HeM o0pasyeTcs MeHbille Tenyia. Ecnu Teqo oxyanmaercd,
OpoucXofsAT ofpaTHne wu3MeHeHWsi. MosKeT HadaTheA
IPOMb, ¥ [ROMONHATENbHAsl JEATEIBHOCTh MBIDI[ [JAaeT
Telll0, COTpeBalolliee opranwaM. Brmeasercss ajpeHalind,
BHIBHBAJOIINH TOBBIDeHWe TOHYCA MBI W VHTEHCUBHOCTH
o0MeHa BeImecTB, YTO OUATH-TAKH YBeJWUMBAET BHAEICHUE
Tetiia. Bosocn uam mepbs 1oj JeiicTBHeM HaXOAAMMXCSI
B KO:Ke MeJbhYaWIMUX MHINI TPHUIONHMMAIOTCSA, H B IpO-
MEeKYTKM MeKAYy HMMH TonagaeT Oonbiie Bo3TyXa, 49TO
coXpaHseT TeudoTy Tela. B ycnoBmax Kpalimero Xollona
YeJIOBEK, HAXOAACH B IOYTH Oecco3HaTeIbHOM COCTOSIHNH,
pediiekTopHO crubaeT MmO Tpejesa Bce 4acTu cBoero TeJta,
JIOTHO OpPWHKEMas PYKH K IpyAH, a HOTA — K KUBOTY.
OueBupaHO, YTO TaAKAad 034 CBOAHT K MUHAMYMY OTKPHTYIO
HOBepXHOCTL Teja. BecemMu aTuMA crnocobamMm OpraHmsm
CTpeMHUTCs1 yhep:KaTh TeMmIepaTypy Tella B npefelax
HOPMH. .

HonuyectBo yIIEeKHCIOTH B XKpoBum uMeerT Oosbinoe
3nadenue B cBa3u ¢ BaAnARNeM CO: Ha meloYHoCTh KPOBM.
Ecan oHo noBbimaercsa, 4acToTa M rybmHa nmxaHuWs Bo3-
pPacTayT H YrieKNCJHoTa ObICTpee BHBOIMTCA ¢ BWIABIXae-
MBEIM Bo3gyXoMm. Ecianm oHo majaer, HacTymaeT obOpaTHas
peaknusa. TakuMm cnocofoM NIeTo9HOCTH KPOBHE YHep:Ku-
BaeTCA B ofipejelIeHHHX Tpedeliax.

CeTuaTKa aydnre Bcero QyHRIIMOHEPYeT PN oNpeLeleH-
HOH MHTeHCHBHOCTH ocBemienusi. Ilpu spKoM cBeTe HepBHAsA
CHCTeMa Ccy/uBaeT BpadoK, npu claboM — pacmupaer
ero. Takum o0pa3oM KOJIHIECTBO CBeTa, NpPOHMKAIONIEEe
B TlIa3, TakKe ymep/KHBaeTcAd B olpefelleHHHX IpefelaXx.
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Ecyiu Ha ri1as3a mocToAHHO BO3ACHCTBYET SIpKUIT ¢cBET,—
HAllp¥Mep, KOTrJa YeJOBeK HEpeCeHAeTcHd B TPONUKHA,—
OUTMEHTHBIe KJIeTKH CeTIaTKH JieHb 0T0 JHsA pacTyT B ppon-
TQABIIOM HANPABIEHHUN, [oKa OHW He HAYHYT IOTJIONATEH
3HAYNTE]bHYI0 4acTh MaJlalollel'c CBeTa, UpeMkae deM OH
JTOCTHIHET YYBCTBHTeJLHBIX KJIeToK. Taxkmm cmocobom
OCBEIIeHHOCTh YYBCTBUTENLHBIX LIeTOK ylepsKABaeTCsaA B
M3BECTHHIX Mpeferax.

Ilop BAUAHEEM UPAMOro CONHEYHOIO CBETA MHTMEHTHEIC
KJIeTKE KoKl YBEeJWYUBAITCA B YWCIe W pasMepax, cojep-
yKaHWe MHTMeHTAa B HUX Bo3apacTaeT. biarogapsa aTomy u3-
MeHeHHI0 Bo3/ielicTBHe cBeTa HA Ooliee Tny0oKHe CI0M KOKA
He TpeBHIDAeT OUpefielieHHHIX IpefesoB.

Ilpu nmepenieBRBanuM cyXo# NUAH B POTOBYIO I10OJOCTE
o0UIBHO BueNsierca c¢aoHAa. OHa cMAYMBAET TIMIY W fle-
JjaeT ee HOBCPXHOCTH TaKo#, YTO OHA ysle He IOBpeKAAET
CAMBMCTYI0 pTa NpH ReBaumm. Taxum oOpaszom, 6Gaaro-
Aapsi CeKpelluy COIOHH TpeHHe Ipu IpueMe HULIHM He BeJeT
K paspymeHuI0 TKaHei.

OGpem nMupryIuMpylomelli KpoBH MoieT OHTH BHBeJleH
M3 1pejesioB HOPMH B peayibraTe KpoBotedenusa. Ilocie
TAKeJI0T0 KPOBOTeUeHHUsI Cpaly ;Ke HACTYIAeT pATL H3Me-
HEHN#: KanmmJJsiphl KOHEYHOCTEeM W MBI C/KUMAKTCH,
M KpPOBBb U3 HUX NEepeXoAuT B COCYAB 00Jee BayKHLIX BHYT-
pPEHHUX OpTaHOB; BO3HUKaeT CUIbHelmas >Kakaa, 3aCTaB-
JAANMAA YeloBeKa IONOJHATH KOAAYECTBO IKULKOCTHA
B OpPraHW3Me H3 BHEIMHHUX HCTOYHHKOB; KUAKOCTH M3 THAa-
Hell NepeXoAMT B KpPOBAHOE PYCJd0 M yBennunpaeT o0beM
KpPOBH; CBepThIBAHWe KPOBH B 00JaCTH paHnl croco0CTByeT
OCTAHOBKE KPOBOTCYeHHMA. IApoBoTeYeHUWEe AMeeT elle OjiHO
cleficTBHEe: YMeHBbIDeHHe 4YHCIA IPUTPOIUTOB CHIKaET
KOJNNIEecTBO KHCIOpPONa, KOCTAaBIAEMOro TKAHAM; ORHAKO
caMo 9T0 CHEsKEHMe [OCTABKU KuciIopona moly:Kmaer
KOCTHHU MO3I' K UOBHIIEHHON BHpaboTHe SpPUTPOINTOB.
Bcee a1 uameHenus cuoco0CTBYHOT yAep;KaHUIO BeJINYMHBI
nepeMeHHHIX «00beM NMUPHKYJIHpYIOmed KpoBuU» u «cHabixe-
HYE TKaHeW KHCJIOpPOAOM» B HOpMAJbHHX [pefedax.

Haxmoe 6picTpo NMepefBHTaoIeecs ;KABOTHOE IOABep-
MeHO TIOBpEeKeHWAM XIpPH CTOJKHOBEHMUA C TBepIHMHU
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npeameramu. OjgHako sxuBoTHHE 00488207 pedaercamu,
CBONAIIAMI K MUHHMYyMY BEpOATHOCTD CTO/KHOBEHUS N
MeXaHNIecKOTO IoBpe:KIeHNA TRaHe#. Buicokas mexanmnm-
YecKasd Harpyska BH3HBaeT HOBpPeKIEHNe — palpuib,
CMellleHHe WIAH TepeloM — TOJIBKO TOrja, Korma oHa
fIpeBEINIAeT OMpeeleHAy0 BeIUIuHY, 3aBUCANILYI0 0T TOTO,
Ha KaKyw TKaHb OHAa BO3eHCTBYeT — HAa KOMY, CBABKY
WA KocTh. TaxkuMm o0pazoM, YIOMAHYTHE pedeKcH CHO-
co0CTBYIOT TOMY, 9TOOH MeXaHHMUYeCKHe HATrPy3KH He IIpe-
BHIIANH JOIYCTHMBIX TipcjlesioB.

Mosxkro Owiio OB HPHBECTH MHOTO APYTUX HPHMEpOB,
HO BCe OHHU YKJajAbBalOTcA B omHy cxeMy. Haxoe-mubo
BHemIHee BO3JelCcTBHEe CTpeMHTCHA BHBECTH CYIIECTBEHHYIO
NepeMeHHYI0 13 ee HOPMAJBHHIX TpaHull; Ho CaMo Hadn-
HAaMmEecd N3MeHeHHe AKTHBUPYET MEeXaHU3M, npomueo-
delicmeyioujuii HaPYDIeHWI0, BRI3BAHHOMY BHemHNM $arTo-
poM. Ilpm momomu 3TOTO MexXaHW3Ma HMIMEHEHHA CYNIECT-
BEeHHOM NepeMeHHoOM YIep:KHBAIOTCHA B ropaspgo Oonee ya-
KHX TIpefelax, 9eM B TOM ciaydae, eclu Ol BAUSHA BHeI-
Hero ¢aKTopa HHYTO HE HPOTHBOXEHCTBOBAJL0. ITO Cy’Ke-
HUe TpefesoB U ecTh 00LeKTMBHOe HpoABIeHUE aJalTHB-
HOCTH MEXaHH3Ma.

9.9. OnncanHble B OpefpAylieM Taparpafe MOXaHN3ME
geiicTBy0T IJaBHHM o0pa3doM BHYTpH Tela, HO ciaefyeT
OTMETATD, YTO0 HEKOTOpHe W3 HHEX CBASAHK W C BHemHEH
cpemoii. Hanpumep, eciiu TemmepaTypa Tesia IOBHINIEHA,
HepBHAs cHCTeMa yMeHbniaeT o0pasoBaHiiefemnyia B opra-
HHU3Me ’ TeMIlepaTypa TeJa CHMKaeTca, HO TOABKO LOTOMY,
4TO TeJO HElpepHBHO OTJaeT TeIlo OKpy:kapmiel cpepe.
IloxpacHenne KoKu BefleT K OXJ@KIEHHIO Tela TOJIBKO
B TOoM Clydae, €CIKM OKpY:RKaloWMil BO3AYX IpoxJajeH, a
BHIJIeJIeHAEe M0Ta — TOJIBKO TOI7A, KOTHa BO3AYyX He HacCH-
IleH BOASHLIMMA NapaMu. ¥ cHIeHHoe JHXaHue BefleT K CHA-
HEHNI0 COMePKAHNA YIIEKHCIAOTH B KPOBM, HO TOJDBKO
TOrfa, Korna aTMocdepa comep:Rut ee Menbmie 5% . B rak-
OM ciaydae Ielhb MPUIHH U CIAeICTBUN YaCTHIHO NPOXOJHT
Yepes OKpPY;KAOIYI cpefy. Taxkum ob6pasoM, MeXaHUSMH,
NEeUCTBYIOMMEe BCELeJI0 BHYTPH Tejla, I MEXaHU3ME, IMAPOKO
UCHONB3YOIIHEe Ccpely,— 3To JAuINb KpallHNe CTYIeHH
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HenpepelBHOTO pAna. Hanpumep, mpm sxaskge >KUBOTHOE
noieT BoAY; eclnm 3To pwla, eli ocraercd ToJABKo INIOTATh,
ecly e dTO aHTHUJolla B appuKaHcKol cTemu, el HeoOxo-
UM CJOKHBIA IIpONece oNCKOB, MiepeABIKeHuil M OTHCKA-
HOA TOAXOAAIlero UyTH CHycKa K peke mam npypy. Us
9TOr0 BHAHO, 9YTO MEeXaHW3MH roMeocTa3a BechbMa pasjnd-
HHI: OHH MOryT JieficTBOBaTh BCeLeJo BHYTPH CAMOT0 ;XUBOT-
HOTO W MOrYT BRJIKYATh pasHooOpasHeilniyio BHENIHIOI
AKTHBHOCTE; RPUHYURL Hce ee3de 00HU U me dHe.

O0600utennoe NOHAMUE 20 MEOCTNASA

5.6, Touno Taroil e RpUTepUil «amANTALEA» MOKHO HC-
NOJNB30BATh JJIA XapaKTepMCTHKU npuoOpeTreHHEX (opm
OBENeHHS JKHBOTHOTO B UPUPOJHEX YycioBuax. Bosbmem
TOTOBYI0 IpoOICcMY «KOTEHOK M oloHB». Horga HoTeHOK
BHepBEIe TpHOJMIKaeTcA K OTKPHITOMY OIHIO, OH MOKeT
NoNETaThcA MANHYTh ero Jamoll, Kak eciu 0w 9To Omia
MHIIb, MOMKET TMPMKAThed K TOJY ¥ HadaTh IIoIKpajhl-
BaThCA K HEMY, MosKeT IHTaTheA o0HIOXATH ero win OymerT
Npoao/BKATh HpUOIMKATECH K HeMy ¢ IoJHHEM Oespasim-
queM. B peaynabsTarte noboTo mM3 3THX HeHCTBHHM >KUBOTHOE
MosKeT oOKeubesi. To9HO Tak sKe, eclii B KOMHATe X0JIOAHO,
KOTCHOK MOMeT CHAeTh BIAJHK OT OTHA W No-IpeKHeMY
UCOHTHLIBATG Xodo0f. lloBeneHne KoTeHKA HeNb3A Ha3BaTh
aNaTTUBHBEIM, TAR Kak TeMIlepaTypa ero KoykM He yAepu-
BaeTcsd B HODMAJBHBRIX IpexenaXx. VHwMu ciloBamm, ;Ku-
BOTHOEe He BeneT ceOf roMeoCTaTHYeCKM B OTHOIMEHHH TeM-
nepaTypsl Ko;ku. CpaBHHUTe 3To HoBegeHHe ¢ ToBeleHHMeM
CONKTHON» KOMKHA: B XOJOJHHI JeHb oHa NpubimmKaercs
K OlHJo Ha paccTesHUe, BOpaHHOE TaK, YTO TeMIepaTypa
KoyKHI OyJeT U He CINMKOM BHICOKOM H He CIUUIKOM HH3-
Koit. Eciin orollb pasropurcs chibHee, KomKa 0ygeT oTo-
ABUTATHCA OT Hero, IoKAa ee Kosia BHOBBL He Oyper oborpe-
BaThcA B yMepeHHo# crerienn. Ecin oronb OyjeT 3aTyXars,
KomKa OpuarmaeTca NoOmmke. Kcad w3 odara BHIIafeT
pacCKaJICHHB#A YToJeK, KOmKa TpeflpHMeT TaKoe [eucT-
BMe, KoTopoe Oymer ymep:kuBaTh TEeMUEpaTypy KQHY
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B HopMaJbHHX rpannuax. He mHTepecyscr moka Tem, 4910
IIPONZOINJIO B TOJIOBHOM MO3TY KOTEHKA, MBI YKe MOKeM CKa-
3aTh, 9YT0 eCJH BHAYaJe NMoBeAecHNC KOTeHKA He OBLIO ToMeo-
CTATUYeCKVM B OTHOIMEHWH TeMIlepaTypn KoKH, To Tellepb
OHO CTAJIO0 TAKOBLIM. Taxoe moBefeHNe «agallTUBHO». OHO
OXpaHAeT KHM3HBb }KUBOTHOLO, YAep/KuBasg CYNIECTBEHHEI®
llepeMeHHLle B oIpeleleHHEX Ipemeiax.

JTO TOJOMKeHNe MPAMeHAMO K OUYeHb MHOTHM, €CIH He
Ko BceM, fopmam HoBefleHMs HOpMaJbHOI'o B3pocioro de-
JoBeka. [ng Toro 9TolH MpogeMOHCTPHpPOBATE ero MHpPO-
KYI0 IpUMeHNMOCTH I TOKa3aTh, 4To Aa’Ke >KU3HD IUBH-
JU30BaAHHOIO 4YelIOBeKA He COCTAaBJAAeT B 9TOM CMBICHE
UCHIjodeHAd, MBI pPacCMOTpHM (namiecKoe W (QU3UOJOIHU-
YecKkoe [elicTBMe HEKOTOPHX YCIOBHHM OKpyskawonen
¢pedBl, KOTopEe 9eJ0oBeK co3main A ceba cam. M moka-
JKeM, 9To Ka)kmoe M3 HUX JAeiicTByer Takum o0pasoMm, dUTo
CY/XMBaeT NUANA30H H3MEHEeHWH CYI[ecTBeHHHX IepeMeH-
HEIX 9eJioBedecKOoro OPTaHU3Ma.

ITepBoe, 4TOo HeoOXoxuMo [MBHIA30BAHHOMY 4ello-
BeKYy,— 3TO ;KUINNIE; OHO TO3BOJAeT TpeyKie BCero IOj-
mep;kuBaTh Ooliee paBHOMEpPHYIO TeMIepaTypy BosAyxa,
B KOTODOM jKnBeT deloBer. Hpsinia mopmepsknBaeT Ooiee
DOCTOAHHYI0 CYXoCThb KokM. OKHA, OTKPHITHI® JIeToM X
3aAKPHITEIe 3MMOM, CHNOCOOCTBYIOT IIOAJEP/KAHMIO PABHO-
MepHo#i TeMmIliepaTyphl; 3TOHM Ke IeJH CIHYKaT O4aru M
rnedn. OKoHHEE CTEKNA TNOAAEPKUBAIOT OCBENCHHOCTD KOM-
HAT, OJM3KYK0 K OITUMAJIBHOI, 9TO NOCTHAIAETCH TaKKe
ACKYCCTBEHHHM oCBenteHneM. [piMoBbie TpyOnl TofeprRu-
BAlOT KOJIMYECTBO ALIMA B KOMHATaX HAa ypoBHe, OJHM3KOM
K OUTHMAaJXbHOMY, T. €. K HYJIEBOMY.

Moskao Ge3 Tpyma moxasaTh, 9TOo MHOTHME W3 [APYTHX
yA006CTB TMBHIM3ALMH To'Ke OTPAHMIMBAIOT Pa3JIMYHHE
VW3MEHEeHNA CYIIECTBCHHHX IIepEeMEHHHIX YeJoBeIeCKOTo
oprammsma. PacecMoTpeHne BceX ciyuyaeB He nMelo Om
roHma. Ho nnst Toro 9ro0nl MOAKpPEUTh HAIE YTBep:Kie-
HUEe, MBI PacCMOTPHUM aBTOMOOWIIB, ¢ IIeNbi0 TOKA3aTh ero
roMeocTaTndeckoe 3HadeHue nJA denosera. llyTemecrsue
B aBToMoOHIlie B OoTJIMYHe OT TYTCMICCTBHA HENIKOM yaep-
HUBAET PAA CYIIecTBEHHHX NepEeMEHHHX B Oontee * y3KHX
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npexesiax. ¥YToMJleHUe, BLI3EIBaeMoe JJIUTENBHOII Xofb-
Goil, YKasHBaeT Ha T, YT0 KaKue-TO TepeMeHHEIe, eille He
BIIOJIHE BHIAICHEHHEE, BHXOAAT M3 T'paHMll, KOTOPHX OHM
He TepexXofAaT, Korja dejioBeK efeT B MamudHe. 3aIlacH
IATATEJBHBX BENeCTB B OPraHU3Me MeHbille PacXoAyioTcsH,
KO0Ka Ha NOA0MIBAX HOT MEHbIIIE CTUPAeTCHA , MBIIIILH ACIIBITH-
BAIOT MEHbIIYIO HAaTPY3KY, TeJ0 3MMOM MeHbIIe 0XJIaKAaeT-
CA, a JeTOM MeHblue TieperpeBaercs IO CPABHEHHIO C TeM,
a1o Opuio Obl, ccjim OB YeMoBeK IIepefiBHTaJCHA HIEIKOM.

IIpu Gosice JerasibHOM UCCIENOBAHUE OOHAPYHMBAITCA
Mmuorune obcrosiTenbcTBa, OIAaTOKApA KOTOPHIM aBTOMOOHIB
IoMOraeT HaM YAep:KUBATh HAINU CYIECTBEHHLIE licpeMeH-
HEe B HaJIe)Kamux rpanunax. Hpwma wnoppgepscuBaer
IMOCTOAHHYI0 CYXOCTh Hamelt wkoxu. OKHa 3aIIMpialoT HAC
0T XOJOJHOTO BeTpa, a JeToM, OY/yIM OTKPHTH, CiIocol-
CTBYIOT OXJasKJeHUI0 Hamero Texa. Hosep Ha mony B3umoil
JAedcTBYyeT momoOHBIM Ke oOpasoMm, IoMorag u30eKaTh
najeHnd TeMIepaTyphl HOT HUKe OUTHMAJbHOW BeJHINHH.
JlopoykBas TpsAcKa, Co3Na0ILAsA ROMONTHUTEJBHYIO HATPY3-
KY Ha KO/KY I Ha KOCTU CKeJIeTa, BHAYUTEJNBbHO CMATIYaeTcd
6maromaps peccopaM. CxommabiM o0pazoM AeicTBYIOT aMOP-
TH3aTOpH ¥ muHBE. CTONKHOBEHHEe € KaRMM-Iu00 Mpej-
MeToM NIpHBelo O K KpaifHe pesKoMY OTpUIfaTeJNbBHOMY
YCKOPEHNI0, 9T0 €03/aj0 OH 09eHb BEICOKYI0O HATPY3KY HA
KOMY M KocTH THaccaskuposB. G moMmMombio TOopMo30B 3THX
odeHb BHLICOKHX HATPY30K MOMKHO u30ekaTh, W TaKHM
o0pa3oM TopMo3a YAep;KUBAOT IepeMeHHble, OTHOCHIINECH
K HaTpy3Ke Ha KoctM, B (ojJiee YBKHX Ipefenax. Xopomme
dapel yoepHHMBaKT OCBEMEHHOCTh Hoporm B Ooliee Y3KUX
rpaEnnax, IeM 3To Ouio 0wl Oes mux.

WUrar, ME BEAMM, 9TO TE3UC, COTIACHO KOTOPOMY «ajal-
TANMA» O3HAYAET YAEeP/KHBAaHHEe CYUIECTBEHHBIX TepeMeH-
HHX B Quanodora9ecKux Npeneiax, BepeH He TONABKO B 0T-
HOWIEHUW TPOCTHIX PYHKUIMHA «HH3UIMX» KUBOTHHIX, HO U
B oTHONIeHNH OoJiee CIAORHBIX (OpM AaKTHBHOCTA (BHICIIMX»
OPTaHU3MOB.

5.7. Mlpesxne wem mprn mansenie,”HysKHO OTMETUTH, 9TO
TePMHIH (aganrtanus» oOHYHO TPUMEHAIT B ABYX 3Hade-
HUAX, OTHOCAIMXCA K pasdHdHBEIM IIpoIeccaM,.
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JTo pasiuyue Jyume BCero HoKa3aTh Ha HpUMeEpe BPOsK-
HeHHHX TOMEOCTATHIECKNX MeXaHM3MOB, KaKOBa, CKamkeMm,
pearIysa «Ipokuy TpH Bo3feHcTBUM Xoloma. [aKoil mexa-
HE3M MOMKeT IONBepraThbeiA <«aganTalum» JABYX THIIOB.
Apanranua mepBoro TMNa NpoHu3omuia 04eHbL RABHO U CO-
CTOMAIA B W3MeHEHWH BHAA, CIAMIIKOM NPHMHTHBHOTO AJA
IpPOABJIEHNA TWONOOHOH peaKuuy, B BHI, Y KOTOPOro IOJ
HeficTBIEM eCTeCTBeHHOTO 0T0Opa 3Ta peaKuud yixe BHpA-
boralack KaK XapaKTepHas BpOXKAEHHAS 0CoOeHHOCTD.
Apanranusa BToporo THIIA TIPOMCXOAUT TOrfa, Korja
oco0b 3Toro BHJa, obJamaomas BPOKAEHHLIM MEXaHU3-
MOM, NOjBepraeTcd HNeHCTBMIO XOJIOfa U H3MeHsET CBoe
COCTOAHNE — OTCYTCTBUE [PO'KH CMEHAEeTCA  ee HAaJd-
aeM. IlepBoe uM3MeHeHHe cocToMT B BHIpaloTHe camoro
MEXaHM3Ma; BTOPOe 3aRI0IAeTCH B TOM, 9TO 3TOT MEXaHU3M
Iofl felicTBHEeM CTHMYJia IIPpOABIfAeT CBOM CBOMCTBA.

B nmponecce Bayuennsa mepssiif 9Tan MpoHcXoAUT TOTAA,
KOTJa ’KUBOTHOE «HayIaeTcsa» — KoTja oco0b, He MMeolias
NAHHOTO AJanTABHOrO MeXaHW3Ma, IpeBpamaercd B 0co0b,
obnanamiyio uM. Bropoii aTan coBepmaeTes Toraa, Korja
BHPA0OTAHHLIA MeXaHW3M IIepexofuT oT Oe3lelcTBHA
K JeilcTBU0. B HacTodmeil riaBe Hac HHTepecyoT ocobeH-
HOCTH yyke BelpaboranHoro Mexanusma. Ilpomecc, KoTopsri
npmBel K ero Buipaborke, 6yger paccmoTped B ria. 9

2.8. Temeps MH MOKeM CKasaThb, 4To «adanmusHoe» no-
gedeHue sKEUBAAEHMHO noedeHuU0 cmabUAbHOL CUCMEMDbL,
obaacmd cmabuabHocmu kKomopoii cosnadaem ¢ moi 06-
aacmboro Haz08020 npocmparcmea, 8 KOmopoii 6ce cyuecm-
6EHHbIE NEPEMEHHBIE He 8ux00am u3 npedeaos HOPMYI.

JTa TOYKA 3peHHAS He HOBA (XOTHA Teleph €€ MOIKHO
cpopmynuporats Goliee TOYHO):

«Hammasa ¢asa aKTHBHOCTH KHBOrO CymecTBa
He TOJMBKO HOJKHA OLITh HeoOXOAUMEM CHeICTBHEM
KaKoTro-T0 TpPeANIecTBYWIEero H3MeHCHHA B OKpY-
yRaromel cpefe, HO U HoJ;KHA OBITH TAK MPHUCIOCOO-
JeHa K 9ToMY HU3MEHeHMI0, 9ToOnl CHocoOCTBoBATH
ero HeTpanMsalMy M TeM CAMbLIM BEHIKMBAHWO Opra-
HH3Ma... JITO NOMKHO OHTH IPHMEHAMO KO 6CeM
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peakIuaAM KHBHX cymecTs. CnemoBaTedbHO, 3TO
NOMKHO OBITH BEIYIIMM TIPHHNHAIIOM HEe  TOABKO
B (QU3HOJNOIHWA... HO U B Ipyrux obnacrsax Oumonoruu,
A3YIAOIMAX OTHOWIEHUA MEKLY MUBLIM JRUBOTHHM
A ero cpemodl B PaKTOpH, oUpefeliAONie er0 BLIKMA-
Banpme B OopbOe 3a cyIlecTBOBaHUEN.

(Crapaunr)

«B oTKpriToli cucTeme, Tomo0HOU HameMy Teay,
COCTOAINEH M3 HeCTOMKOIro MaTepuaja W Bce BpeMms
HaxXofAlelicA B YCIOBMAX, KOTOPHe CTPEMATCA
A3MEHHUTh ee, CaMO IOCTOAHCTBO CBHJAETEJbCTBYET
0 TOM, 9T0 B Hell [eiCTBYIOT BJIN T'OTOBH JeHCTBOBATH
areHThl, IOJJiepKUBAONHE 3TO IOCTOAHCTBON.

(Hannon)

«Haskgas MaTepmanbHasA cCHcTeMa JO TeX HOP
MO eT CYIIeCTBOBATHL KaK MAaHHAA OTHeJbHOCTh, IOKA
ee BHYTpeHHME CHIH IpUTHKeHNA, CHeIVIeHHd U
T. . YPABHOBEIIMBAITCA C BHEINIHNMM BJIHAHUAMH,
cpeay KOTOpPHIX OHA HAXOAMTCA. IJTO OTHOCHTCH KO
BCAKOMY IIDOCTOMY KaMHIO, KaK H K CIOKHelleMmy
XuMHrIecKoMY BemecTBY. TodHO To ske HaJ 0 IpefcTaB-
nATh cebe W oTHOCHTERNBHO oprammsma. Har ompene-
JeHHAd 3aMKHYTad BellleCTBEHHAS CHCTEeMa OH MO;KeT
CYIIECTBOBATL TOJAbBKO [0 TeX HOp, lloKa OH KadiAhIil
MOMENT - YPAaBHOBEHIMBAETCA € OKPY/RAOIIUME yC-
noBuamMu., Hak ToibKo 9To ypaBHOBeNIMBaHHe Cephb-
e3HO0 HAapyliaercs, OH IepecTaeT CyMIeCTBOBATH KaK
NaHHAA CHCTEMay.

(ITaBnon)

Max-Jlayroan HuKorJa He TOBOPHI UPAMO O «CTaOMIb-
HOCTHAY, HO OH OIMCHBAJ TUI NOBefeHHdA, KOTOPH{l OH CYH-
TaJ Hanbollee XapaKTepHHM JJIA KMBOrO OpraHH3Ma, Cie-
AYIOUAMH CAQOBAMH:
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«BugbTe W3 KapMaHa OMIbApHHEIN map ¥ TOJO-
ywaTe ero Ha crosi. On ocTaHeTcs B NoKoe, U MoT OnY
OCTAaBAaThCA B IOKOE HeOoTpAHUIEHHOo AOJIOe BpeMH,
eciu OBl HA Hero He BO3AEMCTBOBAIM HAKAKAC CHJIEL
Tonxunre ero B apboM HANpABJASHMHA, U €T0 JBIKe-
HYe B 9ToM HalipaBJeHnn OymeT mpofosukaThesa, MoKa
He ¥cIeplaeTcs ero KHHeTUYeCKaa SHeprusd WK IIoKa
OH He HaTOJXKHeTcA Ha 0opT u He HOHKET 0 HOBOMY,
MaTeMaTHIeCKU oNpefejieHHoMY OyTH... Tenepb cpaB-
HUTe ¢ BTUM Kakoil-niulo ciayduaii mosemeHUsA opra-
nasma. U3spiexure OosfznmeBoe 3KUBOTHOE, HATIPH-
Mep MOPCKYIO CBMHKY, M3 HOPH MAu THe3ja ’ 1oca-
[ATe HAa OTKPHTYI JayKaiflky. Bmecto Toro d9rolni
ocTaBaThbeA B IIoKoe, oHO moleskuT o0paTHO K HODE;
TOJKHHATE €ro B Ji000oM JpyroM HATpaBJIenuu, M,
KaK TOIBKO Be y0epeTe pyKy, OHO IIOBepHET IO
HAIPABJIEeHNIO K HOpe; TOMECTUTe HAa ero NyTH dwboe
NperATCTBAe, W JKABOTHOE OyJaeT muTatbes 000WTH
W TIpeofoeTh ero; oHo Oyner B OecloKoiicTBe Ipo-
MONKATh CBOM WOIBITKHM, HOKA He JOCTUTHET Iein
WIN He NCTONIUTCA €ro SHEePTHMY.

Bpap mun Max-[layronn mor Bubparh mpumep, fcHce
HOKA3HKBATOMMIl XapaKTepHEe IpoABIeHUAA CTaONIbHOCTH.

Bustaxcusarue

5.9, CyiecTBYIOT JIH aCIIeRTH ¢aTalTeiHuy, He VKIaXsl-
Baomueca B oupejelienue «cTabuiabHocTm»? Cayscur au
(BhRMBAHNE» CAUHCTBEHHHIM KpUTepmeM  ajamranuu?
MoskHO nM yTBep:KEATH, 9TO PUMCKUE COIAT, yOUBIUR
Apxumena B Cuparysax, o0HapyKua 00JBMIYI0 «AfallTHB-~
HOCTBY TIOBGIeHUA, deM Apxumen?

Ha aror Bompoc oTpeTuTs Hexerko. OH MoXosK Ha IO~
cTaBJeHHHEI B § 3.4 BoOpoc o ToM, BCe JJU KadecTBa KABOTO
OpraHEM3Ma MOKHO HPEJCTaBHTH UUCIAMM; CXOTHHM JIOJ-
kel ObTh M otBeT. llpexmomaraercs, aro MBI uMeeM je-
10 rIaBHHM oOpasoM He ¢ Oosec CIoRHEMHU, & ¢ Oolee
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TPOCTEIMY CYILECTBaMN, XoTd mpumeps § 5.0 morazanu, 4to
0 KpaiiHe# Mepe HEeKoTophle M3 opM aKTHBHOCTH delio-
BEKA MOYKHO BEPHO ONEHHTH ¢ MOMOIBI0 [JaHHOIO
KpHTepud.

Aas Toro 4robnl AaTh HeKoTOpoe IIpe/icTaBIe€HUE O
TANAX ToBefeHnsa Oojlee NMPHMATHBHHX >KABOTHHX, MH
NpUBOAKM (CM. CIEAYIOMYi0 CTPAHULY) KiaccHEPUKANAIO
Xoamca, KOTOPHIA CTABHJ cBOeH Ieibio AaTh ACYCPIHI-
BAOMUNA CINMCOK, HO COCTABJIANX ero 0e3 KakHX-AuUD0O CCHI-
JIOK Ha noHATHe cTabuabHocTu. YuraTelnb MoiKeT caM
cYAHUTh, HACKOIbKO Hama @opmynuposka (§ 5.8) cos-
mMecTHMa co cxemoir Xoamca.

Ecin HCKIKOYUTL TOBeAeHMe, HAIpaBlIeHHoe Ha CoOX-
paHeHMe pofa, TO B OTHOMEHUY I pAMITIBHEX OpraHN3MOB,
TO-BUAYMMOMY, HOT COMHEHHUS, UTo «afAalTABHOCTDY IoBefe-
HUAA MOYKHO CIpaBeNnBo ONEHHBATH 10 TOMY, HACKOJBKO
OHA CcHOCOOCTBYeT BHIKHBAHMIO OpPraHU3MA.

3.10. Ypessruaiino XapakTepHO 0cO06HHOCTHIO FKUBHX
OpTAaHU3MOB ABIfAETCA HX (HOJBHMKHOCTDY, NX CKIOHHOCTD
K usMenesuio. Max-Jlayrona xopomo mpegcTaBHa 3Ty
0c00eHHOCTh B oTpHBKe, muraposaHHoMm B § 5.8. Tem me
MeHee Hama @opMyJNpoBKa KOHIEHTPApPYeT BHUMaHNeE
Ha COCTOAHHHM paBHOBecHs, HA TOM ¢aKTe, UTO CYIECT-
BeHHble IepeMeHHHE NOpUCIOCOONIEeHHOTO OpraHui3Ma H3-
MEHHIOTCA MENbULe, 9eM OHU N3MEHANHACh OR NpH oTCyT-
CTBUH ajantapumd. UYTo BakHee: NOCTOAHCTBO MK
n3MeHeHue?

JTH [Ba acleKTa BIOJHE COBMECTUMEI, MO0 nOCMOsH-
Cme0 00HUL nepeMeHHulr MONMCEm Oblmb C6A3AHO C BLICOKOLL
akmugnocmbio Opyeur. Xopomdit TepMOCTAT GEICTpo pea-
rapyer Ha Hebosblmoe MOMeHEHNE TeMIlepaTyPH, ¥ HMCHHO
OHEePrHYHAA PEeaKI[BA HEeKOTOPHX ero NnepeMeHHHX yhep-
JKHBAET CABUTHE LPYTUX TepeMeHHHIX B Y3KMX TIpegexax,
Hama ToYKa 3peHHA COCTOUT B TOM, YTO TOCTOAHCTBO CY-
IMeCTBEHHBIX MePeMeHHLIX MMEeT KapAMHAIbHOoe 3HaUeHUe
4 AKTUBHOCTD APYTHUX IIEPEMEHHBIX BaKHA JHOTh HOCTONBRY
IIOCKOJBRY oHa clocoOcTByer aroit memn. (Bosdee o6eros-
TeIbHO 3TOT BOWpOC paccMoTpeH Bo «Bsenennm B yneep-
Hetury», ra. 10.) ‘
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CmadbuasvHocms U KOO POUHAUUS

5.11. Jlo cux'mop MH MCCIeqoBalil OTHOMIEHHE MEKILY
NOHATHAMYE «afanTanus» 1 «crabunbaoctby. Temeprs Oymer
BHBHHYTO NPERIIONOKeHNE, UTO «JABUraTeJbHAH KOOPHH-
HAIMA» TOXe CYIIeCTBeHHHM 00pasoM cBfA3aHA cO cTabMIIb-
HOCTBHIO.

«[IBuraTeibHAA KOOPAUHALMA» — IOHATAE, XOPOIIO
H3BecTHOe B (UIUOIOTUH, I{e OHO OTHOCHUTCH K cTIoco0HOCTH
OpranmaMa TaK cOo49eTaTh AKTUBHOCTD PA3JUIHBIX MHIMIL,
uToOBl coBepimaeMoe ABMYKeHHME TOYHO CIENOBAlo Hajjie-
;Kameit TpaexTopu. EMy MO}KHO IpOTHBONOCTABUTH Ipefi-
CTaBJICHUA 0 HeYKJ/KecTH, TpeMope, aTaKCHH, aTeTo3e.
Mul BHCKazbIBaeM TpexNoJioyieHne, 4TO O TPMCYTCTBUM
HJAH OTCYTCTBHM KOOpHHHAIMKE MOYKHO CYAHTH, COTJACHO
HAINMAM MeToHaM, 110 TOMY, BHIXONAT JIM OTKJIOHEHUA HaH-
HOTO [OBHYKEHHUSA 34 OIpeJleJieHHbe Tpefesl.

Taran dopmyiuposKa, mo-BUAUMOMY, IpHEMIIeMa, ©CIH
TOJNBKO MH M3MepAeM OTKJIOHeHWT ABMIKeHNT KoHEeIHOCTH
OT HEKOTOpO#l JMHWH, 3ajaHHOH WPOU3BONBHO; OOHYHO
ee 3aaioT, UCXoJA W3 3HAHWA TOM JWHUM, KOTOPOM /IBU-
JKeHHe KOHEYHOCTH cJefyeT B Hopme. llepseIM Tipumepom
cuy:kut gur. 135, rae msobpakeHa JWHMs, ONMCHIBAEMAsd
ocTpueM pamMphbl OUBTHOrO (PeXTOBANBIIMKA TIPH HAHEce-
Hum ypapa. Hapymenue KoopAaumHanum TuposBuiIoch Ol
B OTKIOHEHHUW OT TIPefyCMOTPEHHON JWHHUM JBUYKEeHUA.

)

Snrre——-

@O ur. 15.

Bropsim mpuMepoM cAY)RHT 3ammch JBYKEHH, TIpHBe-
fenHas Ha ¢ur. 16, McneiTyemoro — 60JBHOrO ¢ OMYXO0IBI0
B JIeBOil IION0BHHE MO3/KeUKa — TONpOCIIM 00BecTH nepoM
OyHKTUpHEle auHuu. [Ipasas wu neBas Kpusee Onuin
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BHII€PYCHK COOTBeTCTBEHHO MpaBodl U JeBOH pyKoil.
Januch fCHO MOKAa3HBAaeT XYAIMYI KOODAWHALNHIO [BILie-
nuit nesoit pyru. Haroit kpuTepuit no3BosgeT YCTaHOBUTH
5T0? CymlecTBeHHOe pa3judue COCTOMT B TOM, 4TO OTKIIO-
HOHHMA JMHMA OT OYyHKTHpA HA JeBoil cTopoHe Ooubmre,
4eM Ha IIpaBoOil.

Taxmm of6pasoM, cTemeEb HOCTATHYTOH KOOpPAMHAIUM
MO’KHO HM3MEpATH TeM, HACKOJBKO MAJH OTKIOHEHUS OT

Fl

@ ur. 16, 3anuch HOIKTRY
0OJLHOTO ¢ ONYXOJLIO MO3-
MeuKa 00BeCTH NYHKTUPHEI®
JVUHUY NpaBou ® JieBo#l py-
Kot (mo pamubiM I'pamra),

HeKoTopo# cTammapTHoil aunwnu. [lo3ke MH BBICKayKeM
Hpe/loNioyKeArne, 9TO CYINeCTBYIOT MeXaHH3MEHI, JeAcTBue
KOTOPHIX YAep:KiBaeT HepeMeHeHHHe B Y3KHX mpeAelax.
Ecan mOpuHATH OTOKIECTBIEHUE, MPe/UIOKeRHOE B HTOM
maparpade, TO TdKHe MeXAHH3MBl MOKHO OblI0 OB cuum-
TaTh HPHTOAHBIME AJIA KOOPAMHAIWHE IBHTATEILHOM akK-
THBHOCTH.

9.12. [lo cux mop MEL OTMeYaJIH Y CTa0HILHEIX CHCTEM:
TOJhKO UX CHOCOOHOCTEL yJAepP;KHBATh IMePeMeHHLIe B M3Be-
ctHbIX npenenax. Ho rakue cucTemnl 06JaKAI0T M HHEIME
CBOMCTBAMM, B3 KOTOPHIX MEI OTMETHM fiBa. JTH CBOMCTBA
IPOABNAIT K KEBOTHBle, © HOITOMY HX MHOIZIA pPaccMaT-
PHBAJOT KaK CBHUJETeJbCcTBO TOTO, 9TO OPraEM3M objajgaer
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HeloTopo#l cmocoOHOCTHIO K «PasyMHOMY» HOBeIEeHHIo, OT-
CYTICTBYIOUlell Y HeKUBHIX CUCTeM. B OTHOmeHnud 3TUX ABYX
CBOICTB TaKoe IpeAloioyKeHHe He ABIAETCA HeolXoquMbIM,

IlepBoe cBoiicTBO cTabmapRas cucTeMa o0HApY:;KEBaeT
TOT/Q, KOTZAA JUHHY JI0BejleHNs He BO3BPAIAIOTCA MPAMO,
KpaT49aimidM HyTeM, K COCTOSHWI0O pPaBHoBecHA (KaK, Ha-
npumep, Ba ¢ur. 11). B aToMm caydae MBI MoKeM 3aMeTHTD,
9T0 HepeMeHHhe OTKIOHAITCA OT TeX 3Ha4eHHH, KoTopHe

Y1 4 B
r“.—
)
?
[
[
[
Y--;'—-—EHC
| .
1} 1
¥ ot

Onur, 17.

OHM HMeI0T B COCTOAHHM pPaBHOBECHA, U BO3BPAMATCA
K HEM JHmb Buocixenctsum. llpeamonmoskum, BampuMep,
uTo moxe (Pur. 17) crabuarHEo W 9TO B PaBHOBECHOM CO-
cToAAEUN R nepeMeRHHe ¥ ¥ Y uMeroT 3Hadenus X u Y.
AJs ACHOCTM NOKAa3aHAa JHMb OfiHA JUHUA IOBeNeHUA.
IIycte cucTema cmemena B Touky A ¥ Mul nabiromaeM ee
HmocleAyloiee IoBefeRMe. Bradage, moxa- pempe3seHTa-
THBHAA TOYKA ABHKeTcA N0 HampaBleduw K B, mepeMmen-
Hafg Y MO4TH He U3MeHAETCHA, HO HepeMeHHAA I, MMeBImAaA
BHa4YaJje Beauduny X', ABUKeTcA K Beauwqune X H 1po-
XoAuT 9epe3 Hee K X”. 3aTeM  coxpaHAeT HOYTH MNOCTOAH-
HY10 BeJINYMHY, & J U3MEHAETCH, NMOKA penpe3eHTaTHBHASA
To4ka He HocTHTHeT (. IloToM y mepecTaer m3aMeHATHCA, a
Z u3MeHAeTCA 10 HANpPABJEHHI0 K CBoel paBHOBECHON Be-
-muamBe X H JoCTHTaeT ee. Temeph CHCTeMa OPHOLIA B CO-
CTOAHMEe PABHOBeCHS M HHUKAKMX HAaJbHeHmMMX HM3MeHEeHHH
He TPOUCXOAUT. JTO TOIBKO CJIOBECHOE ONHCAHUE TOTO,
970 rpaduuecKd ITIpeACTABJIEHO HOJIEeM.

Opsaxo $opMa m apyrume ocoGeHHOCTM HOJNA 3ABMCAT
B KOHEYHOM cUeTe OT peaibHOro.(uaN4ecKoro UIMX XHEMH-
9eCKOr0 YCTpOHCTBA «MAmIMHED), OT KOTopo# abcTparmpo-
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BaHEl HepeMeHHdkle. 10, 9T0 INHUA HoBeJeHus He AfeT Ops-
Mo oT A K &R, momxuao ObITh 00yCIIOBJIEHO KaKoH-TO 0coben-
HOCTBIO 3Tor'o yCTpolicTBa, 6naromapsA KoTopoil Mamuma,
gTo0Ll MepeiiTH U3 cocToAREA A B cocTosHUe K, mo HeoO-
XOQUMOCTH NOJKHA HpoilTM depe3d cocrosnug B u C.
Hanpumep, ecam O6m MamMaa copepikaja ABHKYIHECH
gacTd, HX $opma Moria OM HpenATCTBOBATH MPAMOMY
EBMKenuio oT A ¥ R, miau, B cayJae XUMHIECKOH CHCTeMH,
npenaTcTBHe Mordo OH OuTh Tepmomumammudeckum. Ho
B TOM H ApPYI'OM caydae HabiaiofaTedb, KOTOPHIl ciaequn OLI
3a JNelCTBHMeM MAIIVHLI, CUMTas ee ;{uBoil, Mor Okl CKazaTh:
«Hak ymmo! [letans z ne Moria upamo mepeiitn u3 4 B R
u3-32 DTOM IperpafH Ha ee myTH; MOSTOMY OHA HAaOpaBH-
npach K B, 9410 3acTaBUIIO feTanb § nepeHecTd ee U3 B B (;
a OoKasaBmuch B (', OHA MOTIJIA Y:ie OPAMHEIM IyTeM NOHATH
oOpatio B R. Mue KameTca, £ o0HapyRKuBaeT HpegyCcMOT-
PETEIBHOCTEY.

O6e Touxku 3peHus npaBoMepHE. CTa0uABHYIO CUCTeMY
MOKHO PACCMATPHBATH KaK CHCTEMY, CIeNo MOBURYIONYIOCA
3aKOHAM CBO€ll HpUPOXLI ¥ B To ’Ke BpeMA OGHApYHEWBAIG-
Y0 «yMeHEe» BO3BpPamiaThCs B COCTOAHNE PABHOBECHSA,
HeCMOTpA HA HpPenATCTBLA',

2.13. Bropoe cBoiicTBO InpoABAAeIcA TOrga, Korza
OpraBu3M pearupyeT Ha IepeMeHHYI0, ¢ KOTOpPOM OH He-
HOCPEJCTBeHHO He cpsasaH. lIpeamonosmM, Hampumep,
9T0 C¢XeMa HENOCpPeACTBeHHHX BO3JeiiCTBUIl TaxkoBa, Kak

1 d xorex 651 0c060 OTMETHTh, 9YTO KO MHOTOMY M3 TOTO, O UM
A numy, Hezasucumo npummex I'. 3ommeprog. fI BUepshie yBujen
ero «AHAJNTAYECKYIO OMOJOTrmioy TOTJa, KOrjla IHepBoe N3jaune
«HoHCTpYRIINH MO3ra» yie HaXoAmaoCh B KOPPEKType M A HMel
BO3MOMIIOCTL TOJAbBKO M0o0ABATHL IIa3BaHme ero KHHUTM K  CINICKY
aureparyps. Ilocae aToro cran0 o4YeBHHHIM, YTO MEl IIJIH IlapaJ-
JeAbHHMH NYyTAMH, TaK Kak OOHapy:Kwioch TIyOOKO€ CXOJACTBO
obmero mnoaxoaa m Merofa B obenx kamrax. IloBepxmocTHRIT guTa-
TeJAL MOT 3aMETHTh HEKOTOpble Pa3judud M IOoAyMaTh, 4TO HAIOH
BSTJDAEL PAacXOMATCA, HO #A YBEPEH, 49TO 9TH Pa3Juddsa KacaloTcH
JUILL BTOPOCTENIEHHEX MOMEHTOB, CBA3AHHHX C ONpeAeJeHuAMM
WIN ¢ HoAYepKUBAHNEM TeX WIM MHHX CTOPOH BoIpocCa. UmTarenio,
sKeJaomeMy riiy0sre NCCIeOBaTh 3Ty TpoGieMy, clIefyeT o0paTuTh-
cad K KHure 3oMMeproda Kax K He3aBUCHMOMY IeHIOMY HMCTOYHHKY.
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Ha ¢ur. 18; mepeMennnie pasfielleHAl NYHKTUPHOU JmHMel
na ¢KABOTHoe» (CHpaBa) U «cpemay» (clieBa), ¥ HUBOTHO®
He cBA3aHo HemocpefacTBenHo c mepemednodl X. Ilpen-
HoJaraerTcsd, 4To CHCTeMa cTabuabna, T. e. JOCTUTJIA «afam-
THPOBAHHOTO» COCTOARNA (§ 5.7). Ilpu raxom-auGo BHem-
HeM BO3JeHCTBMM OHA HPOABUT KOOPAMHAIVIO MEXKAY Hac-
Tamu (§5.12), n aTa KoopauHamusA 6yaeT pacopocTpaBATHECA

N
J

—r

Hlueomnoe

\

S

Onur. 18.

ana Bcio cucteMy (§ 4.18). U3 srtoro cuegyer, 9ro moBepe-
uye 4YacTH, HpefcTaBIeHHOH ¢KMBOTHHIM», OyHXeT Koopau-
HIPOBaHO C HOBeKeHWCM HepeMeHHOH X, X0TA GKHBOTHOCY
HerocpesicTBedHo ¢ Heil ne ceazano. ([Ipumep cM. B §8.7.)

Y Bolcmx OpTraHH3MoB, 0Co0eHHOo Y 4elioBeKa, CIOCOo0-
HOCTh TIpaBMIBHO pearwpoBaTh HAa 4YTO-Au60 Takoe, UTO
HeJIb3si HeloCpe/CTBeHHO BHW/eTh MJIM OCA3aTh, HA3BIBAJIN
«BooOpaienneM» uiM «a0CTpAaKTHBIM MHIIeHUMEM» WIN
NOAB30BAJUCh HCKOTOPHIMH APYTUMH T€PMHHAMM, TOUHEII
CMEICJI KOTOpHIX ceiluac HeT HafobHocTH o6CyHpaTh. Speck
MBI JIOJGKHE JIMINb OTMEeTHTB, YTO KOOPAMHALIUS IOBee-
HUA ONHOM 9acTHM C MOBeJEeHWeM APYIOH d4acTu, He UMep-
fileil MpAMOro KOHTAKTa ¢ NepBoi,— 3TO HPOCTO 3JieMCH-
TApPHOE CBOMCTBO cTaOMJIBLHON CHCTEMHI.

5.14. Coopmyaupyem Tenepb Hamy mpobiemy mHade,
B HOBHIX NoHATHAX. Onyckas pagH KpaTKOCTE BTOpOCTe-
ueHHEle OTOBOpPKH, MBI MoyKeM DOJONTH K HeH clexyio-
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muM obpasom. «MammBra» ¢ meTepMMHUpPOBAHHKIM IIOBe-
HeHneM mepeXomuT u3 QopMbl, CIOCOOHON AMIUD K XAa0TH-
4eCKOMY, HeaJalTUBHOMY HoBeleHHI0O, B Takyio (¢opmy,
B KOTOPOH KOOpAMHALUA JACTel feaaeT mejoe cTaOuiIbHbIM,
CHOCOOHEIM YAEp/KMBAThH CBOM CYINECTBEHHEIE TepeMeHHEIe
B ONpeliedeHANX TIpPAaHNNAX,— CHPAMHKBAETCA, KAK 9TO
MoKer upoucxomuth? Hanpumep, kako#i moirxHa OHTH
KOHCTPYKIOHA TepMocTaTta, 9To0n oH, 6ynyau cobpaH ciay-
JafigeiM 00pasoM, MOT M3MEHMTb CoeHHeHHEe CBOMX Ya-
cTeil Tak, 4TOOM CTAaTh cTa6UIABHHEM B QTHONIEHWUM TeMile-
paTyphi?

Jlerko 3aMeTHTE, 4TO 9Ta HOBAA QOPMYJIMPOBKA BBOJUT
MOHATHE O MAIIMHE, U3MeHAOINEH CBOW0 BHYTPEHHIOK Op-
ranuzanuo. J{o cux nop of 3ToM BaykHOM MOHATUH HUIETO
He TOBOPMIOCH, O3TOMY MK PACCMOTDHM ero B Cjenyloniei
TJiaBe.



I'naea 6

ITAPAMETPH

6.1. 1o cux mop, paccMaTpuBas uaMeHeHMsa MepPeMeHHBIX
B CHCTeMe, OOpefeasaeMOil COCTOAHLEM, Mbl HI'HOPHpPOBAaJIN
TO, 9T0 BCe 3TU M3MeHeHUsA NPOUCXORAT HA ¢PoHe, COCTOA-
IMeM U3 DOCTOAHHBIX BeduduH. Hanpumep, mpocTolf MaAT-
HUK WUMeeT [iBe IepeMeHHHe, KOTopble, KAK ¥3BeCTHO
(§ 2.19), TaKOBH, 9TO eciiu HaM IAHO ONpedesieHHoe COCTOA-
HUe CHCTEMbl, MEl MO}KeM HPaBHJIBHO HPECKA3aTh ee Jalb-
Heilmee MoBejleHHEe; HO N0 CHX HOP Mbl TOJDLKO TOApasy-
MeBaJlu T, 9YTO 3TO BepHO JWIIbP NpPH HOCTOAHHOR [JIMHE
MafgTHHKA. Temepb HY)XHO paccMoTpeTbh QOH, COCTOAMMMA
U3 MOCTOAHHLIX BeJUYNUH.

Beakaa cucrema aGcTparupyeTcda myTeM BHOOpa HeKO-
TOpLIX MepeMeHHLIX U3 Bcer0 MHOMecTBA BO3MOH{HHIX IIe-
peMmerHEX. «Onpegelienne cucTeMbl» 03HAaYaeT pas3feleHue
BCeX IepeMeHHHX BceslenHOR Ha [Ba KJjacca: Ha IepeMeH-
Hhle, BXOJANEe B CHCTeMY, X IepeMeHHble, 1ie BXOMAIMe
B Hee, JTH /BA TUNA IEepPEeMeHHHX HUYEM He pPa3IudaroTcd
0 CBoell coOcTBeHHOH (HU3WYeCKoli Hpupoge, HO HAXO-
NATCHA B BeCbMa pasjiUYHOM OTHOIIEHWHN K CHCTeMe.

6.2. Ecau Oana cucmema, mo nepemennas, Komopas He
8KAIOMEHA 8 Hee, sAeasemcs mapameTrpoM. B jmajbHedmieM
Ha3BaHMe «nepemennas» OyneT OTHOCUTBCA TOJBKO K BeJjiu-
YMHe, BXOAANmeill B CUCTEeMY.

Ecnu pama cucTema, To mapaMeTpnl 00KIHO MMeEOT He-
OMUMHAKOBO 6iM3Koe oTHOmeHMe K Hell. HexoToprie m3 HuX
HMeJOT K Hell IPAMOe OTHONIeHUe — HU3MeHeHMe MX Belu-
YMHE CYH(eCTBEHHO BAuAeT HA CUCTEMY; TAaKOB IapaMmeTp
«IAAHA MAATHWKA» o OTHOMIEHUWI0O K CHCTeMe M3 JABYX
NepeMeHHHIX, YOOMAHYTOH B IpefnaylleM uaparpade.
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Jlpyrue mapameTpH MeHee CYIIeCTBEHHHK JJsi CHCTEMHI,
TAK KAaK MX M3MeHeHWA BJIMAIOT HA Hee JMUIb B He3HATM-
TeJLHON CTeNeHH; TAKOB HapaMeTp «BA3BKOCTL BO3ZYyXa»
00 OTHOLIEHMI0 K TOH sKe cucTeme. M, HakoHen, mnsa mox-
HOTHL MOKHO YHOMAHYTH 0 GeCKOHEUHOM dHCHe HapameT-
POB, BIAUAHUA KOTOPHIX Ha cucreMy BooOuie Herb3a obHa-
PY/KHTHb; TAKOBH CHJA CBeTa, Hajawilero Ha MAaATHHK,
coOBITHUA B COCENHeH KOMHATe W HM3MeHEeHHMA B OTHAJEHHLIX
TymaHHocTAX. [lapaMerpri, He oKa3HBawIIKe 3aMETHOTO
BJIMAHAA, MO}KHO HTHODHUPOBATH; HO oTHOmeHHe 3PPeKTuB-
HOTO HapaMeTrpa K CHCTeMe JOJKHO OLITH HOHATO A0CTa-
TOYHO ACHO.

Ecian pana cucreMa, 1o 3@PeKTHBHEE MapaMeTpsl o0nrd-
HO HENCYHCIUMBI, TAK 9TO MepedYeHb UX OT'paHUYEH TOHBKO
OpemenamMu BooOpaskenma aBropa. Hampumep, Ha moBefne-
HHUe TOH sKe cMCTeMH U3 [ABYX NEpeMeHHKX MorJio Owl
BJINATH ¥3MeHeHWeEe clelyIomux mnapaMerpon: 1) pnAmHH
MaATHIKA (KOTOPYIO MBI O CHX IOP CYUTAJH HOCTOAHHON);
2) CKOPOCTH ABMMEHHWA BO3AYXA B HANPABICHHN KaTaHUS
MaATHUKA (KOTOPYI0 MEI {0 CUX NOpP CYUTANM HOCTOAHHON
II paBHOU HYyIi0); 3) BABKOCTH OKpyKaromiedl cpenst (xo-
TOPYIO MBI 10 CHX IOP CUHTAIL HOCTOAHHOM); 4) BOZMOMHOT O
ABUKEHUA TOUKHU MOABECA; O) CHIH TaxecTH; 0) MarguTHOTO
HoJisl; 7) MOAXYJs YOPYTOCTH HHTH MasTHHKA; 8) BIEKTpO-
CTATUYECKOro 3apfAfa MaATHHKA U 3apAJ0B Ha OauKadmux
TellaX M T. K. JTOT CIMCOK MOsKHO IPOJOJKATh Ko Oecko-
HeIH OCTH.

HHapaxmemp u noae

6.3. IToka:ieM Temepn, KaK BABAET U3MEHCHIE BeJUYHHEL
mapaMeTpa Ha CHCTeMYy, OHpejieigeMyl0 COCTogHHWeM. B
Ta0a. O CBefeHbl pe3yAbTaTel 24 TepBUYHHIX OTepanmi,
IIPON3BeeHHBIX HA YIOOMAHYTOH BHIIIE CUCTEeMe H3 MABYX
HCpEMEHHHX,

IlepBsie deThipe cTpoKu IWEP HOKABKBAIOT, UTO JUHUH
moBefeANA mocile cocToanma =14, y=129 onnnaroBn #,
Cilefl0BaTe;IbHO, CHCTEMA, B TeX Hpejelax, B KOTOPHX OHA
Oblta ucublTaHa, onpefendercd cocToApmeM. Jlmaua ee
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TABJUHILA

o 3HAYEHNA NEePeMEeBHLIX 110 HCTeHeHUN Pas3ilHIHbIX
b < o HPOMEHIYTKOB BPCMEHM (B CEKYHIAX)
A " o E
| g8 | 2
B | BX & o | 0,05 | 0,10 0,45 | 0,20 | 0,25} 0,30
= Ha =
(1 x 0 7 14 20 25 28 29
Y 147 | 142 | 129 | 108 80 48 12
40
2 x 14 20 29 28 29 29 27
Y 129 | 108 80 48 12 |[—24 | —58
3 x 0 7 14 24 26 31 34
Y 147 | 144 | 135 121 101 78 o1
60 .
4 x 21 26 31 34 36 36 35
] 121 101 78 51 23 | —6 | —36

X ~-~ YLJOBOE OTHJIOHEHHE 0T BEepTNHKAJH B Ipajycax; y — yrJjonas ClODPOCTE
B epadjcer.

oBeleHUs TOKA3aHA CIUIOmHON Jaunmeit Ha d¢ur. 19.
B oTux onmtax nawmHa MaATHHKA cocTasagaa 40 cu.

y

100

Our. 19.

3aTeM 3ToT mapameTp yBeauwduau po 60 cu u 3apermcrpm-
poBaJIB ellle [Be JUHMEA HoBeflenus. OKazaiock, 9T0 JHHIH
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noBefeHus mocie cocrognng r=21, y=121 ogunaxosH M,
CJeOBATEJBHO, CHCTEMA U 3Jech OIpegeNdaeTcA COCTOA-
HueM. JImEuA ee HoBeeHud Hokasana Ha ¢ur. 19 nmynkTH-
poM. Ho n3menenue BenwduHEl TapaMeTpa HPUBeI0 K TOMY,
qto JuHuA OoBegenms nmocie =0, y=147 wusMenunace.

Takum o6pazoMm, iBe epeMeHHLIe HAXOTATCA B CleqyIo-
miell 3aBMCHUMOCTH OT JaHHOTO HapaMeTpa:

1) noka mapameTp He U3MeHAETCH, CHCTeMa &, I ABJAALT-
cA CcHCTeMol, olpefeaAeMoOit COCTOAHUEM, U MMeeT olpe-
[eJIeHHOE TOJIe; ,

2) mocie Toro Kak mapaMeTp M3MeHAeTCA OT OfHOH Io-
CTOAHHOU BeJMYUHE K ApYyroif, CHCTeMa Z, J BHOBb CTaHO-
BUTCA CHCTEMOH, oIpefeldeMo#d COCTOAHUEM, M HUMeeT Om-
pefeldeHHoe 1ojde, HO 3T0 HoJle He TOMIECTBEHHO Ipehl-
AyueMy.

Taxkasa 3aBucMMOCTh — oO1iee npaBuio. Wamenenme
BeJuuWHH 30PeKTHBHOT0 HapaMeTpa U3MeHfAeT JUHUI HO-
BefieHus Hocje Kaxjoro cocroanusa. U3 atoro memocpenct-
BEHHO ClIeyeT, 9TO U3MeHeHUE 8eAUdUHbl ahermueHozo
napamempa eéedem ¥ UBMEHEHUIC NOAA.

OTcroga BHIBOAHTCA BarKHAA KOJMIeCTBeHHAA 3aBUCH-
MOCTB: 9UCA0 HoJiell cucTeMul B 001meM ciydae paBHO TUCAY
KoMOUHANUA, KOTOPHIe MOMKHO COCTABHTH M3 pPAa3JIUIHKX
3HAUYeHUIl ee HapaMeTpOB.

6.4. SHadeHUe PA3IMIUA MEKIY U3MeHeHHeM MepeMeH-
HOW U M3MeHeHHeM HapaMeTpa, T. e. MeKIy U3MeHeHWeM Co-
CTOAHHWA M U3MeHeHHeM IoJf, TPYAHO IepeoleHuTh.
VMenno paznuyue 3TUX ABYyX BHNOB M3MeHEHHII MO3BOJsieT
HaM He CMeIIHBATh H3MeHeHHs, obpasymoimime camo moBe-
lienne, C W3MEeHeHNAMH, 00pasy0LIUMU Tepexof, OT OIHOI0
mosejenusa K Apyromy (cM. § 2.1). fl moschro aTo pasam-
yue HEeCKOJIbKEMHU NpuMepaMiu.

B umpymux dYacax oTxenbHAd IlepeMeHHAaA, HaMepsAe-
Maf HOKasaHHeM MHHYTHOH cTpenkm na uudepbiaate, 06-
pasyeT OJHOMEPHYIO CHCTeMY, onpefelsaeMyI0 COCTOAHUEM,
TAK KaK H0oCJIe HeCKOJBKUX HaburoqeHnit MEl MOyeM Hpef-
CKAa3aTh JHHHUIO ee HOBEAEHUA, CIeNAYIONYIO 32 JIOOKIM JaH-
HHM COCTofAHWeM. Kcian Temeph peryaaTop (Iapamerp)
NepeBeCTH B HHOe HOJOKeHHe, TAK 4TO CKOPOCTh Xo0Ha
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4acOB UBMEHUTCA, H HCCHeNOBATh CHCTEMY BTOPHYHO, TO
OHA CHOBA OKAaMKeTCHA CHCTeMOM, oOlpefedsAeMoil COCTOA-
HIEM, HO MMeIomeil WHoe IoJe.

Ecan sjgoposmii d4enoBex npunrumaer BEyTpps 100 &
III0K03H B BOJHOM pacTBOpe, CofiepiKaHme IJIIOK03H B ero
KpoBH O0HYHO CHAuaJla MOBHIIAeTCs, a 3aTeM CHUIKaeTcH,
KaK NokasnBaeT KpuBas [ ma ¢mr. 20. OTnennHas mepe-
MEHHAA «YPOBEHb TIAIOKO03K B KPOBH» He ABJASETCA mepe-
MeHHOH, ompefiedsaeMoil CoCTOAHMEM, TAK KaK TO MJIM MHOE
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Bpemsi, uacts

@ ur. 20. U3Menenuda YpPOBHA IIIOKOSH

B KpoBH Iocae npumeMa 100 e raooxosH Yy

spopoBoro demoBexka (1) u y GoapHOrO
muaberom (II).

cocroanne (manpumep, 120 w2/100 ma) me ompepenser
HOC/Ie/[YIOLEro IOBEfEeHUA: YpPOBeHb IIIIOKO3HK MOMKeT Mo~
BHOIATECA HIM MoHMMKaThCA. OnHako, go6aBMB BTOpPYIO
IepeMeHHY0, a HMEeHHO (CKOpOCThL H3MeHEHHA YPOBHA
TJII0KO3H B KPOBWM», KOTOPAA MOKET OHITh IOJOMKUTEIBHOM
HAX OTPHUHATENBHOH, MEI HOAYIMM CHCTeMY M3 JIBYX mHe-
PeMeHHHX, LJIA mededl UIANOCTpAIMM B [OCTATOYHON Mepe
ompenmenseMyw cocroanueM. llozme sToit cucTemmt Gyger
cxonHo ¢ DoneM [ Ba ¢ur. 21. Ho ecau demoBer cTpamaer
nuabeToM, TO KpHBAA Cofep/KaHMA IJIIOKO3K B KpOBH,
flayke OpH ToU jKe HAYAJBHOW BedMIUHe, IMOXHUMAeTCH
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ropaspo Bume (cM. Kpusyw I ma ¢ur. 20). Iome atoro
nosepenus (gur. 21,/1) oxka3rBaeTCA He TAKUM, KaK y 370~
poBoTo dedoBeKa. TaxkuMm oOpaszoM, H3MeHeHHE BeIHYHHHI
napaMeTpa «cTelneHb AuabeTHIeCKOro paccTpoicTBa» mMpH-
BelI0 K H3MEeHeHHWIo Mo,

T'éprnen m HKamrep Bupaboranm ycioBusiit pedaerc
y cobaxu, HaXofuBmeilcs 1o Bo3feHcTBHEM Kypape (Be-
iecTBO, o0Jafajoliee Na paduTHIECKM NeitcTBueM). Iloaxke,
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o 200 100 200 J0o
Codepreanue zmonosw 6 npogu , me/100mn

Our. 21. lonsa nByx mmumit nosegemus, | m II,
noxasauuux ua ¢mr. 20,

HonepedHEIMA YePTOYKAMN OTMEUYEHBl KAKJLIE YETBEPTh daca.

KOTZa KUBOTHO® He HaXOoJWioCh MoJ, Bo3JelicTBAeM Kypa-
pe, YCiloBHHE pediexc BH3BATH He yfAaBaXochk. Ho xorpga
cobaKe CHOBa BBEJIW 9TO BeliecTBO, pediieKC BO3BPATHICH.
Taxum obpasoM, 37ech OHIN JBe XapakTepHHeE NTUHUHA NO-
BefleHHA ([[Be peaKIwu HA pa3fpasKUTelb), I ofHA M3 HUX
IPOABJANACH IPH BHCOKOH BeIWInHe NapaMeTPa «KOHI[eHT-
panua Kypape B TKaHAX», a Apyrad — OpH ero HA3KOH
BeJINYNEE,

Paszdparcumeaw

6.5. Muorue pasfpakuTean MOKHO aleKBATHO NpeJcTa-
BHTh B BHUJe H3MEHeHHS BeJWYHHE IIapaMeTpa, NodTOMY
3f16ch YMecTHO GyleT yCTaHOBUTH CBA3H PH3MOIOTHIECKOTO
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M NCHXOJOTHYECKOr'0 MOHATHA «PAa3qPArKUTENbY ¢ HAIMUME
MEeTOLaMM.

Bo Bcex caydasax cxemMa HeUNOCpeACTBEHHBIX Bo3eilcT-
BHII OymeT Tawkosma:

(rcnepumenraTop)—> Pasapazureas —> sHunornoe — Permerpn-
pylonie nprbopul

B HekoTopHX ciaydYasx Ha KMBOTHOe, HaXonalleecsd
B COCTOSHUU pPABHOBECHUS, BO3JeHCTBYIOT BHe3AaUHEIM W3-
MeHEeHHEeM COCTOSHMA pAasfipajKuTeNIsd WM COXPaHAIT 3T0
BTOpOoe COCTOsIHWEe B TIPOJOJKeHNe Bcero HabamopeHms.
Hanpumep, kKorja AeMOHCTpUPYIOT peaRIMi0 3padka Ha
CBeT, To CHadaja JajoT I'1a3y HIPUBHKHYTE K cI1a00My 0CBe-
IMIEHNI0, & 3aTeM BHE3aNHO YCHIMBAIOT ocBellieHHe [0 BHI-
COKOI0 YPOBHA, KOTOpPHM NIOAREP/KUBAIOT BCE BpeMH,
HOKAa NPOMCXOAUT peaxnusi. B Taxux caydasx cocTosgHUe
PA3APAaKATENA CAYKUT NAPAMeTPOM JJifd CUCTEMBl KHBOT-
HOoe M perucTprmpyomue Npubops», 1 NpoU3BoAUMoe Qu-
3MOJIOTOM CpaBHEeHHe TNpefmecTBYIOLIEro «KOHTPOJABHOIO»
NoBelleHNd ¢ NloBeJeHueM Tocie BO3AeHCTBAA pasAparkKuTens
3KBUBA/JeHTHO, B HAIIeM MeTofe, CPAaBHEHWIO ABYX JWHUM
HoBeNeHUsA, KOTOphie, HAYMHAACH ¢ ONHOTO H TOro e
COCTOSAHWA, MAYT B ABYX II0JAX, COOTBETCTBYIOIIUX JBYM
3HAaUEeHWAM TIapaMeTpa «COCTOHHWE pasfipamurelds». B
OMBITaX TAKOTO TUNA M3MeHeHHe COCTOSHHA pasjparkuTeis
mMeeT xapaxTep crynendatoil dymrmunm (§ 7.13).

MHorga mapaMeTp BHe3alHO H3MEHAIOT U TOTYacC Ke
BO3BpAINAOT K HAYAalIbHON BeIWdWHEe — HAaUpUMep, KOIAA
SKCIEePUMEHTATOP YAApAeT N0 cyXouiauio. JPPerT usme-
HeHHs NApaMeTpa COCTOHT B KpPaTKOBpeMeHHOM H3MeHe-
HUH TI0JA, U 9TO0 HM3MeHeHWe, 10KA OHO JAUTCHA, BBIBOAWT
penpe3eHTATUBHYIO TOYKY W3 ee IepBOHAYAJBHOTO MOJ0Ke-
unsa. llpu Bo3BpameHny mapaMeTpa K HCXONHOU BeJandnHe
IepBoHAYAJbHOE IoJIe U IoJoKeHNe TOYKH paBHOBecus
BOCCTAHABJWBAIOTCA, HO pellpe3eHTATHBHAsA TOYKA Tenepb
yoadeHa oOT TOUKH PABHOBECHs; I03TOMY OHA [BHKETCHA
BJl0/Ib JIVHUY TOBEJEHHsA, W OPraHu3M «pearapyer». (OObuU-
HO penpe3eHTATABHAA TOoYKA BO3BpAIdeTcA K IPek-
HEMY COCTOSHIIO PaBHOBECUs, HO eCjaW TaKUX COCTOnHW
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R 1 A sctheg

HEeCKOJIbKO, OHA MOMKeT HpPHITH K KaroMy-aumbo mpyromy
paBHOBeCHOMY cocTosguuw.) Taroil pasgpakuTens Mbi Oy-
JAeM Ha3HBaTh MMIYJIbCHBIM.

B nanpneitmeM Heobxomumo GyneT ToyHee YKasHBaTh,
9T6 MBI IoHHMaeM IOJ «pPasIpakUTej]eM» B KamoM IaH-
HoM caydae. IlpencraBum ceGe, Hanmpumep, cobary, y Ko-
TOpo#l BLpa0ATHIBAIOT YCNOBHHEIH pedlieKc Ha 3BYK DIEKT-
puieckoro 3Bouka. Y16 nmmeBHo 37ech OyneT pasppaku-
Tenem? Moker OHTB, 3aMbiKaHWEe KOHTAKTA TWpHU BXIK0Ye-
HUW 3BoHKA? Mam dacTole ymapsH MoJOToUYKA W0 Yammke
asoHka? Homebanusa Bosnyxa? BuOpanum 6apabanHolt me-
pPeNoHKH, CAYXOBHX KoOCToYeK, OasanbHoil MemOpaHH?
ViMnynbce B CIyXoBOM HepBe, B CIYyXOBoil 30He KOpHI?
UtoObt OKTH TOTHREIMU, MH JOJKHH NPU3HATH, 9TQ DKCIeE-
PUMEHTATOp HeDOoCpPeACTBEeHHO KOHTPOJHPYET TodbKo 3a-
MHKAaHMEe KOHTAKTOB M 4YTo 3TO0 CJAYKUT HapaMeTpoM
AIA KOMIUVIEKCHO JeMCTBYIOLIEH CHCTEMBI, COCTOALIEH H3
3IeKTPHUYECKOT0 3BOHKA, CpeHEero yXxa W IpoYHX KOMIO-
HEeHTOB.

Rorpga «pasgpakuTens» craHoBUTCA Oojee CI0KHEM
(Ipu yBelmYeHHH YHCIA MAPAMETPOB, H3MEHAEMHX 3KCIe-
PUMEHTATOPOM), MH JO/IKHH clejJaTh HeuszOesxHue 00006-
meHusd. IIpu aToMm HeoOXonUMO 3aMETUTD, UTO eCJU He BCO
napaMeTph He3aBUCHMEL, €CJIH OHH H3MEHAITCA IpyniaMn
(mopo6Ho mepemeHHEM B § 3.3), MKW MoXeM DpeNCTaBUTb
KaKAY0 13 Ipynn oTAeAbHON BeTUYHHORX U TeM HaberxaTb
N3JHMHed MHOTOYUCJACHHEOCTH NapaMeTpoB.

Coedurnernue IUHANRUUECKUX CUCTEM

6.6. Tenepsr MH MosKeMm 00BACHUTD, YT, O CYIIECTBY,
UMeeTCA B BUAY HofR «CoefHHeHHeM» ABYX (Mau Goabmero
9HCIIA) CHCTEM.

Hpencrasienne 0 CoefuHeHHKHX CHCTeMaX HMeeT BesH-
qaiimiee 3Hadenue B OMOJMOrMH, Ifie OHO 9aCcTO UrpaeT oc-
HOBHYIO poJb. MH cTalKWBaeMCA ¢ HUM BCAKHAN pas, Korja
OfiHa cHcTeMa AeWcTByeT Ha APYrymwo, coobmaercs ¢ HeM,
NPUHYKIaeT ee K deMy-iIunbo wim NepefaeT edl CUTHAJBL
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(Ilpupony omepamum coefUHEHWA MOMKHO CTPoTo M HaH-
GoJsiee ACHO MpeACTAaBUTh B MaTeMaTudecKoi fopme (§ 21 9)
TaK KAaK 5TO MO3BOJIAET BUAETH, YT0 CYUISCTBEHHO M 9T
He OTHOCHTCA K cyTH fieda. JleranbsHo 3ToT Bonpoc obcyix-
naercA Bo «Beenenuu B kuGepueTnry», § 4/0, 3mech e MH
pacCMOTpHM ero MeHee CTporo.)

Das Toro 4to0H pABe cucTembl, ckasiem A u B, Onau
coemuHeHH U A peiicTBoBana Ha B, HeoOxopuMmo, 4ToOH
cucTeMa A BIHANa HA cocTosHWe CHcTeMH B. [lpyrumm
CJA0BAMH, BeNMUYWMHH KAaKHX-TO DApaMeTpoB CHCTEMbI
(u1u xoTA OB oOgHOIO IMapaMeTpa) MOJKHH CTaTh (PyHK-
IUAMEA OT BeJMYUH TmEepeMeHHHX cHCTeMH A (3aBHCeTh oT
HuX). Tax, maupumep, ecam B — sAino, pasBHBaloIieecH
B uHKyOaTope, a A — aT™MocdepHoe JiaBienue, To A MOKHO
«coequHUTHY ¢ B Tak, 9ToOH A sausAdo Ha B, ecau caeiaaThb
TeMuepaTypy (wim ppyroil TOAXORAMHMI Dapamerp) 3a-
BHCAIUEN OT [aBJIEHHUA.

B aToM npumepe MH He BUUM, Kak Mouo Obio OH 3a-
CTABUTH pa3BuTHe AHIAa BIAUATH HA aTMocPepHoe AaBaeHNe,
Tak 4910 oOpaTHoe coeguHeHue cucteM 4 u B (B —A) spax
JH BO3MOKHo. B OonpmuHCTBe cirydaeB, OMHAKO, BO3MOMK-
HOo coenuHedne B o0omx mampasiaeHusax. IIpm TaxoMm coe-
NUHEHWN MeKIY [ABYMA CHCTeMAMHO YCTaHABIMBaeTcs o00-
paTHasg CBA3B.

B oveHBp TpOCTHX ciayYaAx HoBefleHWe Heloro, obpa-
3YeMOro COCIWBEHHHMY YaCTAMM, MOMKHO INAT 33 IaroM
MPOCAEIUTh ¢ MOMOIbBIO JOTUYeCKOH Maum MaTeMaTudeckol
neqykiun. MokHo mpencTaBuTh cebe, 9T0 KaKkgas 9acTh
uMeeT cobcTBeHHoe (PazoBoe UWPOCTPAHCTBO, 3aMONHEHHOE
N0JIEM; CTPYKTYpa 3Toro Hojsa Oyjer 3aBHCETh OT NOJIOMKe-
HusA penpesenTaTHBHOI ToUxHU gpyroi 9actu. Haxknas pen-
pe3eHTaTABHAA TOYKA CoBepmiaeT Iepexof, olpemensdeMEil
ee COOCTBEHHHM HoJieM, opMa KOTOpPoOro 3aBHCHUT OT IT0JI0-
yReHHA BTopol Toukn. Taxum obpasom, Kasknas U3 HUX Ue-
pememaeTCﬂ mar 3a maroM, OynqyY¥ HaupasjisieMa XpYyroi
TOUKo#l B B To ’Ke BpeMd BalpasisAsd ee. (ITOT mpoilece Je-
TAJAbHO PAaccMOTpPeH BO (<BBe,IIeHPIPI B KmOepneTuxry, § 4/7.)

HapTtuna 91X H3MeHeHNH CIWIIKOM CI0KHA JJid TOrO,
9To0B HATAANHO MPeNCTABUTH cebe, Kak OyAyT Bectu cebs
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IBE peajbHBe CHCTEMBI; TeTaaH JOI/KHH OTh YCTaHOBJIEHBL
KakuM-linbo ApyruM MeTopmoM. BaskHo To, 4To nIpupopa
Ipollecca B IpUHIHUIE COBEpPmEeHHO cBoOogHa OT HeACHO-
cTed MU HeoUpegeieHHOCTEH, €W IOITOMY ero MOMKHO
BKJAIOTUTH B CTPOIYI0 TEOPUIO JHHAMHUIECKUX CUCTEM.

Iapamemp u cmadusdbHOCMD

6.7. Tenepn Mbl MOXOLLIN K INIABHOMY IYHKTY 3Toii JIa-
Bhl.1loCKOTBKY U3MeHeH e BeIMUMHEI IapaMeTpa BeleT K 3~
MeHeHII0 NoJsA U MOCKOIBKY cTaO0MJIbHOCTh CUCTEMhl 3aBU-
CUT OT €€ ILOJIS, USMEHEHUE BeAULILHbL NADAMEMPD U, KAK NP6 -
10, 8e0em K KAKOMY-mo USMEHEHUIO CMABULbHOCIU CUCIEMDL,

llpocTeiM mpuMepoM CAYMKHUT cMech Bojopoda, a30Ta #
aMMMAaKa, B KOTOpo#l IPOUCXONUT NPOLUecC Coe/{MHORNA HIH
BHCCOMMANMN, MOKA KOHIEHTPAUUM He JOCTHTHYT pPaBHO-
BeCHOro cocTofARUsA. Ecam cMech mepsoBauanbno 00paso-
Bajach M3 YMCTOTO0 aMMMaKa, TO OfHA llepeMeHHAd «IIpo-
INEeHT JVCCOLMMPOBABIIET0 aMMuaka» obpasyeT ogHoMep-
HYI0 CHCTeMy, oupefeilseMyio cocTosaneM. H ee mapamer-
paM oOTHQCATCH, B YACTHOCTH, TeMllepaTypa W [AaBJjeHUe.
Rax m3BecTHO, M3MeHeHHSA 2THX NApaMeTpoB BAMAT HA
MOJOKeHHe PABHOBECUS.

Taxasa cucrema mpocTa u oTBedaeT HA H3MeHeHUS Mapa-
MeTpOB JHINb IPOCTHM CABUTrOM paBHoBechs. B oOmem ciay-
Jae fiedo 06cTouT ca0kHee. aMenenne BeTuumHEL Hapamer-
pa Mo/KeT BeCTH K JMi000MY U3MEHEHHIO, KOTOPOE MOKeT
ONTH BEH3BAHO 3aMEHOH OJHOTO WOJA APYrAM,— K IpeB-
palieHnio cTabuIbHOM CHCTEMLI B HeCTAaOWJILHYIO, K CABH-
Ty pPaBHOBecHA, K NOABICHUI0 MHOKECTBA TOYEK PAaBHOBE-
CHsA BMeCTO ORHOM MIM K IpPEBPAIeHUI0 WX B IMUKJIbI
u 1. 8. [Ipnvepom cay:xur dur. 68.

31ech HAac HWHTEpeCcyer TOJNbKO O00Ias 3aBUCHMOCTH,
KOoTopasA ABIAETCA ABYCTOpPOHHEM: B cHCcTeMe, olpefelse-
MOM COCTOSIVEM, USMEHEHUE CmabuUABHOCMUL MOMcEm Obimb
06YCA08AEHO MOABKO USMEHCHUEM BEAUNUHD nApamempa,
(4 U3MEHEHUE BeAUMUHLL napamempd sedem K USMEHEHUID

cmabuabrocmil.
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PaeroeecHuie COCMOAHUAL UACTRU U UEA020

6.8. B o0meM caxyuae, kak Oblyio mMoKaszaHo B § 4.18,
3aBHCUMOCTh MeKNY CTaOMIBHOCTBIO dYacTell M cTabmib-
HOCTBIO IeJIoro Mo’KeT OHITh BecbMa cJ0KHoH H AU ee
HCCIEeMOBAHUA MOTYyT IoTpeboBaTbcs cuenUaJbHHE Me-
Tonsl. CymecTByeT, ogHAKO, NpPoOCTasg 3aBHCHMOCTH, KOTO-
pas Oymer 1ya Hac Ipe3BHYAitHO HOTE3HA U KOTOPYIO IETKO
OTMCATh. |

IIpenmonomuM, 9To MH CoefiMHAEM MeRINy coboil jBe
qacTn: 4 (¢ mepeMeHBHIME 4 W v) W B (¢ DepeMeHHHMHU
w, z 1 y). Ecau nepemendsle 9actn A nMeoT 3HaYeHusd 1 U
2, a mepeMenHsle sacTu B — 3navenus 3, 1 u 5, To mesoe,
ecTecTBeHHO, obpasyeT CuUCTeMY C NATbI0 TlepeMeHHHMH
U, ¥, W, T H Yy 4 B TAHHOM COCTOSHUM IlepeMeHHHe I1eJ0ro
NMEeI0T COOTBETCTBEHO 3HAaYeHusd 7, 2, 3, 1 u 5.

ITpegnonoskum Temepb, HYTO 3TO COCTOSHUE IEIOTO
(7, 2, 3, 1, 5) — aBAAeTCA ero COCTOAHHEM PABHOBECHSA.
JTO 3HAYHUT, ITO NepeXol ¥3 Hero OyleT mepexomoM K TOMY
e cocrosanuo (§ 4.4). CaegoBateinbHo, 9acTh 4, Korja ee
mapaMeTpil paBHH 3, 1 w5, mepexomur ot (7, 2) x (7, 2),
T. e. He u3MeHAeTcsA. Laknm o6paszoMm, mpeGEHBan@e EI0T0
B COCTOMHMEH DPaBHOBeCHs TPHW 3HAYEHHAX TepeMeHHBIX
7, 2, 3, 1, 5 o3uavaer, uto cocrognue (7, 2) gacTu A npu
3HAYEHHUAX ee mapamerpoB 3, 1,  ToKe MoarKHO OHITH paB-
HOBeCHEIM, KaK U cocToAnme (3, 1, ) gactu B npH 3HaTe-
HUAX ee mapameTpoB 7, 2. TarkuMm oOpaszom, mpeOHBaHHUE
mejioro B COCTOAHUN paBHoBecHsA IpennojaraeT, 9To W
Kaj){IasA 9aCTh OJKHA HAXOAUTHCA B COCTOAHUHM PABHOBE-
cHs TpU YCIoBUAX (3HAYeHHsX [AapaMeTpoB), oUpefeisie-
MHX JIpYIUMH YacTSAMH.

Bepao n oOpatHoe paccyxuenue. Ilpegmonoskum, g9To
49aCTh A HaXOOUTCA B paBHOBECHM B COCToAHHUE (7, 2), Kor-
Ja ee napaMeTps WMeT 3Badenus 3, 1, 5, m 9To 4acTh
B HaxopuTcsi B paBHOBeCMM B coCTosHuE (3, 1, 9) mpnm
napamerpax 7, 2. W3 3aroro caepmyer, uro Imesioe Oyner
HaXOo/MNTLCA B paBHoBecum B cocTroAuwu (7, 2, 3, 1, D),
TAK KaK B 3TOM cocTofgHWM HH A, HM B He MoryT usMe-
HATLCH.
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BuiBon: 044 mozo umobn dunamUueckas cucmemda 8 ye-
AOM HAToOULACh 8 DUBHOGECUU 8 OUHHOM COCOAHUU, Heob-
xo0umo u docmamouro, umobel kKaxcdas wacmv HaAxolusrach
8 pPABHOBECUW 8 3MOM COCMOAHUU RPU YCA0BUAL, 3AOAHHLIE
eli dpyeumu wacmamu.

6.9. Ilpegmonosxum Temepb, UTo Leloe, 06paszoBaHBOE
coe/lHHeHUeM dYacTell, ABUKeTCH BLOJb HEKOTOpOH JHHUK
nosenennsa. Ilpefacrasum cebe, 4To 3Ta JWHHUA WPUBOIAT
K COCTOAHUI, KOTOpoe ABIAETCS PABHOBECHBIM AJIA OXHOI
9acTH (IpH yCA0OBUAX, 3aMaHHBIX B TOT MOMEHT JPYIHMH
9aCTAMH), HO HE PABHOBECHHIM IJiA Apyrux vacrein. Vsme-
HeHne YaCTH, OKa3aBLleliCs B paBHOBECHM, ToTYaC sKe Ipek-
PATUTCA; OJHAKO Ipyrue YaCTH, He JOCTUTIIHE PABHOBECHA,
OyayT u3MeHATH CBoe COCTOSHHE W TeM CaMEIM W3MEHATH
YCIIOBHA, B KOTOPHX HAXOAUTCA 9aCTh, MOCTUTMIAA PABHO-
Becus. B pesyabraTe M3MeHeHUA YCJI0BUi (3HaYeHUH Da-
paMeTpoB) COCTOAHHKE DTOH YACTH NepecTaHeT OLITH PaBHO-
BECHHIM, W «OCTAHOBWBHIASICAY» JACTHh CHOBA IpHIET B [[BH-
yHeHHe.

OueBmpgHO, 9TO IpH JI0O0OM COCTOAHWM WENOro, €CIau
ofjHa Kakasa-aubo 9acTh He HAXOAUTCA B PABHOBeCHN (masKe
TOrZla, KOIa OCTAIbHEE AOCTHIJH €ro), 3Ta 9acTh OyjerT
N3MEHATHCA, CO37AcT HOBble YCJOBUA NJA ApYyrux yacTei,
nNpuBefleT UX TeM CAMHEIM B JIBW/KeHWe U TaKuM o0pa3oM He
NO3BOIHUT IEI0MY HAXOAUTHCA B COCTOSHHH pPABHOBeCHS.
Tax Kax pja paBHoBecHA Ieloro HeoOXomuMo, YTOOLL éce
9aCTH HaXOo4W/auCh B PABHOBECHUH, MBI MOKeM CKa3aTh (Me-
TapopHIecKkn), ITo KaKIAA 4acTh 00JajaeT npasom 6emo
B OTHOIIeHWN PABHOBECHHIX COCTOAHHN IeJoro.

6.10. 3Hauerue aToro axTa COCTOUT B TOM, UTo 0Jaro-
HapsA eMy KaykAas 4acTh u3bupamensbHo orpaHUINBAET Ha-
00p BO3MOKHLIX pPABHOBECHEIX COCTOAHMI Meadoro. Haunmnas
¢ ria. 1, mu1 uckanu gaxTop, KoTopHid HeficTBoBana GH «Me-
XaHUCTUYECKH» B B TO }Ke BpeMsA us3bmpareasno. B ciaenyio-
uleil raase 2ToT hakTop OyIeT MOKABAH B JelicTBHUIL.
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YJABTPACTABUJIBbHAA CHMCTEMA

7.1. Teneps mMul cobpanu pong HeoOXOTMMEX TOHATHH.
Bce oau onpeneneHn KaK OTHOMEHMS MeKAY NepBHTHBIMH
omepamdsiMU, Tak 970 OHU BIOJHe 00BeKTUBHH U Y OBIET-
BopAlT TpebosanuaMm, chopmyaupoBaHasiM B § 2.10. Mu
MOKeM Tellepb BHOBb pPacCMOTPeTh OCHOBHYW NpobieMmy,
nocTasJdeHHYIO B § D.14, u MokeM TOUETATHCA BHACHUTH,
9T IeKHUT B oCHOBE Toro aKTa, 9To KOTeHoK, 06122 Brmii
MO3TOBHIM MEXaHH3MOM, KOTOPHii 06ycjoBiIHBal Heamall-
TABHoe DoBefieHWe, NpmobGperaer MexamwsMm, Oaaromapda
KOoTopoMy NoBeleHUe CTAHOBHUTCS afalTUBHEIM.

Heobxodumvie npednocotaku adanmavuu

7.1. Cornacuo § 3.11, KoTeHKa U OKPYKAWILYIO er'0 CPEAY
clIeflyeT paccMaTpUBATh KAK B3aUMOAEHCTBYOIINE CUCTEMH;
HO3TOMY CXeMa HeNOoCPEe[CTBeHHHX Bo3JeiicTBUil Oymer
BRIMIANeTh Kak dur, 22. (ITa cxema cxojna ¢ uso0paskeH-
Ho# Ha ¢ur. 18, ToIbKo 3/1eCh TOHKAA CeThL cBA3EH, B MelcT-
BHATEABHOCTH CYMECTBYIOIINX B cpejie H B opranuaMe, pef-
CTaBJIeHa CILIOmMHON mrrpuxoBroii.) Crpenku, upymue Kk R
U oT R, cooTBeTCTBYIOT, KOHe4YHo, CEHCOPHHIM M JABUTla-
TeIbHHNM KadHanaMm. YacTs R npHHAfAeKUT OpPraHU3MY,
HO ompefelresHa 37iech B IMCTO PYHKIMOHAJBHOM OTHOIIE-
HAU; HA 3TOM 3Talle BCAKAA NONBTKA OTOKIECTBHTH R
C AaHATOMAUYECKAMH HJIM THCTOIOTHYECKMMH CTPYKTYpPaMH
TpeOyeT oCTOpOMKHOCTH. R MHI olpefielsieM KAaK cucmemy,
KoTopas AeHCTBYeT, KOrja KOTeHOK pearmpyeT Ha OloHb,
T. €, KaK 9acTh, OTBETCTBEHHYK) 3a BHemHee NoBefleHHe,
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Namnee Mo mcexopmau ua toro (§ 5.14), 4To KoTeHoOK
citocobell K pasHoobpasubM peakimaM, U3 KOTOPHX of(EH
«omHuOOYBLY, ApPYIHe <(IOpPaBUALEBD. OITo pasHoobpasue
peaknuii, coridacHo § 6.3, yxkasmBaeT Ba To, 9TO KAKMe-TO
napaMeTps (Ha3oBeM HX &) MOryT HMeTh Pa3IWYIHYIO Bejn-
9MHY, T. e. He (UKCUPOBAHH pPa3 HaBcerga. 1loCKoNbKY
IepBUIHOe AeiicTBHWE STHUX IapaMeTPoB COCTOUT B HM3MeHe-
UNH ToBefleNUsa KoOTeHKa (M TOAbKo BTopUYHHE 3QdexTH
3aTPAaruBaioT cpeny), oYeBH/HO, YT0 OHM HeUNOCPeNCTBeHHO

7.
»

7/
g
Opearusm
O ur. 22.

nelcTBYIOT Ha R, HO He Ha cpeny. Taxkum ob6pasom, MBI IO~
aydaeM cxeMmy, msoOpakennym Ha ¢ur. 23. CoraachHo
§ 6.3, 9uciao Bo3MOKHBIX Pa3ANTIHHX 3HA4YeHuWl S 0MKHO
OHTbH 10 MeBbIIed Mepe paBHO YUCIY PasauIabiX HopM mo-
BeJeHH (KaK afalTHBHLIX, TAK ¥ HeaJaITUBHLIX), KOTODHE
BO3MOMKHB 1A R.

7.3. Tenepb HY/KHO BBeCTH CYIiecTBeHHHE NepeMeHHHe,
Uto Bauser Ba Hux?® flcHo, 9T0 Ha HHAX JOJKHO YTO-HU-
6ynb BauATH, n0O HAC He WHTepecyeT cJydail, Korga opra-
HU3MY HUYTO He yrpoiaeT H mo3ToMy oH GeccMmepTeH. Ha
CyLIeCTBeHHbe HepeMeHHHEe Morau OB BAUATH cpena, R
U TO U /ipyroe. :

Haubonee mHTepeceH ToT caydail, B KoTopoM Ha Cy-
NecTRellHbIe IlepeMeBHBIe HelOCpPEeINCTBEHHO BO3eNMCTBYET
TOJIBKO cpefid. dTo fenaeT NpobiaeMy, CTOAIIYI Tepefs Ko-
TEHKOM, MAKCUMAJbIIO TPYAHOM U Gau3Ko#f K AelcTBUTE b~
noctd. Taxos c.uyqaﬁ, Kora W3 OTHA NIajaeT ropAIud
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yroJieK, KOTOPHII KAaTUTCA 110 HANPABIACHUI0 K KOTCHKY:
cpefia yrpoykaeT IpAMLIM BO3JeMCTBHEM HA CYIIeCTBEHHEIQ
JiepeMeBHble, TAK KaK, eCIH ToJdoBHOM Mo3T HHYEro He
IpeqpuMeT, KOTEHOK TOJYUYHMT o;kor. TakoB ke caydaii,
KOIZIa OpTraHi3M JKHBOTHOI'0 B NyCTHEE TepdeT BOAY IIOX
NercTBUEM TeIlia; ecJn JKUBOTHOoe HHYero He MpeallpuMer,
OHO ToTH0OHeT OT KaHKIHL.

Ipsamoe neiicTBue R Ha cymecTBeEHHe IepeMEHHEIE
Osio OB TIieTecooOpas3HBM, ecau OB ToJ0BHOH MoO3r

Cpeda

R 7

® ur. i23.

KOTEeHKa MOT CBOeH JeATelbHOCThIO IIpeBpaTUTh ero U3 opra-
HI3Ma, KOTOPHH He NoJIMKeH Ho[BepraThbCs oMoraM, B op-
TaHU3M, KoTopoMmy oiKorum uomesnn! (Takas cMmena Oeanm,
BO3MOKHO, UrpaeT 60JbMYy podb B BHCMNX NPOABIEHIAX
MO3ToBol (PyHKUMIN, Korja IpeIBapHTeJbHO MOKeT OHTH
HoCTaBJeHA nOOYUHEHHAA Yeab WIH TPOH3BENEHO ee U3Me-
HeHWe; HO 3TOor0 He OHBAaeT HA TOM OCHOBHOM YPOBHE,
KOTOPHIH MH ceii9ac ucciieyeM, H MH He OymeM paccmar-
pHBATh TAKHX BO3MOJKHOCTEH.) |

Tedepb cxema HemoCpeiCTBeHHEIX BO3/eilcTBHII Tpuobpe-
TaeT Gopmy dur. 24. CoBOKYIHOCTH CYIIECTBEHHKHX Tepe-
MEHHHIX NpefncTaBlena nudepbdiaToM Co cTpedkod ® ¢ ABY-
MA IpefeJbHEMA OTMETKaMM, O3HAYAIOmMuMHE Pusmosoru-
Yeckre pamunsl (TOCKOIbLKY AJAA HAC Ba/KHO, HAXORATCH
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11 BeJUYNHHL 3TUX liepeMeBHBIX B (PUSHOIOIHIeCKUX I'pa-
HHANAX).

7.4. Ilpogomxan mccaegosars manbolee TPpyAHEIA XaA
KOTeHKA BapHaHT, paccMOTpUM TOT CJAyYald, Korga BO3-
MOKHOE BO3JeHcTBUe pas3IuYHLIX COCTOAHHI Cpeib Ha Cy-
IecTBeHHbe NepeMeHHble (XOTA OHO U [leTepMHBHPOBAaHO)
0CTaeTCH Henm3BeCTHHIM pearupyomeil Jactu R. Tax o6-
cTosalo Osl flelo ¢ OTuneli, XoTopas, MolaB Ha ysKoil 15

Cpeda

l
"7

O nur. 24.

Hee OCTPOB, BHAMT HE3HAKOMYIO ATOAY M He 3HaeT, Alo-
BHTa oHA HMJIM HeT. Tak ke o0CTOUT fHello ¢ HAXOAAIIEHCA
B xieTke Topapalika KowKoii, KoTopasg He 3HaeT, BIPABO
HIN BJIEBO HY)KHO NOTAHYTH pHUATl, YTOOR KBepUa OTKpLI-
nacbk. Vmenno Tawkoe npeguosoxenme Obilo cjenasHo B
§ 1.17, rme MH B3AIN KoTeHKAa Ieped orHeM B KadecTBe
NpuMepa CHTyalllud, B KOTOPOM IIPOIILIA OLLIT OpraHu3-
Ma He JaeT HURARHX HAJe/KHHX YKa3aHU# Ha CBA3bL pas-
JMYHHX COCTOAHHMU Cpegs € COCTOAHHMEM CYIeCTBEHHBIX
INEePEeMEHHHX, T. €. He NO03BOJAET PemNTh, HAXOAATCA JH
OHH «BHYTPH» Y «BHe» Pu3noTorH9eCKUX I'paBNL.

Ilnsa Toro 9ToOM OHITE agamTHPOBAHHEIM, OpPTAHM3M,
PYKOBOACTBYACh mHpopManuell u3 BHemHedl cpefnl, Moi-
JKeH peryjJHpoBaTh CBOHW CYIlIeCTBeHHbe IepeMeHHHe,
BBO/IA HX B HaJJejkalye I'paHUILI IYTeM TaKUX Bo3JelcT-
BEE Ha cpefy (oCylIecTBIseMHIX ¢ IOMOILBIO JBUTATeNlb-
HMX peaKLdil), B pe3yjibTaTe KOTOPHIX Cpefa [OJYKHEIM
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o6pasom BIHMAeT Ha 3TH nepemeHHbie. [loaToMy cxema He-
IOCPECTBEHHEIX MeHCTBUN MIs DTOTO Hporecca TAKOBA:

Pearnpyiomasn —> | Cpena

CyniecTBellHe
qacTp R D T— 3

riepeMeHHHe

B paccmaTpEBaeMoM clydae pearmpyiomasg dacth R BHURAK
clenuaJbBHO He CBfA3aHa M He colJlacoBaHA ¢ COOBITHAMH
B OKpYysKalolleil ¢cpejie ¥ X BO3MOKHHIM BIWAHHEM Ha Cy-
IleCTBeHHBIe llepemMeHHBle. 1akuM o6pa3oM, pearupymoInyio
yacTh R MOMHO mpefcTaBasaTh ce0e KaK OpraHM3M, ILITAN0-
IAACA KOHTPOJUPOBATh BeJAWYMHH HA BHIXOHE «YepHOTO
AmuKra» (Cpefnl), CofepHiuMoe KOTOPOTO HEe U3BECTHO eMy.

Mo;xao npmHATE 3a aKcuomy (mIA 6CAK020 «9epPHOTO
ANIMKAY, KOTAA AMATIA30H ero BXOLHHX BelIWIHH fan HaM),
9TO €QUHCTBEHHEI cH0c00, M03BONAIONNN BHACHUTH HNPH-
POLY ero Cojep;KuMOro, COCTOMT B IKepefade AeHCTBHH
Yepes Hero. JT0 03HAYAET, YTO HYKHO 3a/laBaTh BXOAHLIEe
Benmuunkl, HaOM0JaTh BrnixofAnhkle BeJWYWHH U pPErncTpu-
poBaTh OTHOIIEHHA ME;KAY IepBLIMA U BTODHMH. B nameMm
OCHOBHOM HpHMepe 3T0 3HAaUAT, 9T0 KOTEHOK MOJKeH CO-
éeputamb pasaunHbie Oelicmeus 10 OTHONIEHHIO K cpeje U
B HallbHeldmeM BecTH cedsi B COOTBETCTBHH ¢ TeéM, KaK 3TH
MeficTBUA CKa3nBaloTCA Ta CyINecTBeHHHX liepeMeHHHX.
WNHnMa ¢I0BaMH, OH JOJ’KeH KeicTBOBATh MeToZoM Xpod
1 omudoxK. :

B ncuxolorHYecKmX paloraX ajanTanfio myTeM Iipo0
1 omuboK MHOIKA paccMaTpUBalOT KaK JHIIb OfUH U3 CIO-
co00B aNanTalNK, ¥ K TOMY e He camuiii ayqimni. 11puse-
lleHHEe BHIe coo0pakeHnA MOKA3HBAOT, 9T0 MeTOf POl
n onmOok 3aHmMaeT ropasmo Godee PympamMeHTambHOE IO~
Jo)KeHHne cpefu MetofoB agantanuu. Onu, B CynmHOCTH, O~
Kas3HBAJOT, 4TO TOIA, KOTZA OpTaHu3M 0JKeH mpucnocad-
IuBaTheA (yEep;KEBATh CBOM CYIIecTBeHHEIE IiepeMeHHbIe
B ¢usmoNorudecknx Ipegenax), KeilcTBYA dYeped Cpepy
THIA «9epHOI'0 AIAKA», mpomecc pod 1 omubok Heobzodur,
nbo ToJIBKOo TaKo# Iporecc IIO3BoJseT M3BJIeYb HYKHYIO
HHPOpMATHIO.
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Tarum obpasom, npomece mpo6 m omnbok MOMHO pac-
CMaTpPMBATL ¢ [BYX COBepIIEHHO pPa3HHX TOUEeK 3peHHA.
C opmmoll cTOpOHH, B HEM MOKHO BHAETH IIPOCTO HONHTKY
NOCTH/KEeHHA MeJH; KOTJa I{edb He JocTHraercs, adderTus-
HOCTH ero MuI otjeHunBaeM nmudpoit 0. C Taxoii Touku 3penus
9TO JHUIIb ¢BTOPOCOPTHHID clocob gocrH:kenusd uean, Cy-
IecTBYeT, OHAKO, Apyrad To9Ka 3peHHs, KOTOpasa Cra-
BUT 3TOT MeTO[ HEHM3MEPHMO BHIIE, TAK KAK OH MOKeT

Creda

y

3
R e

D nr. 25.

UrpaTh HEOIeHHMYI0 poab B nosyueruu urgopmayuu, ad-
CONIOTHO HeobXomuMoll Nis yenemmnoit aganranun. Umenno
HosTOMY Mponect npol u ommbor dosdcer GHTH HCHOIIb3O-
BAH KOTEHKOM IIPH aganTallii.

7.3. Tar RaK KOTeHOK JlelicTBYeT nyTeM Iipol H omuloK,
ero oKOHYaTeJIbHO BHpaOoTaHHOEe noBefenwe OymeT 3aBu-
ceTh OT pPe3ynbTaTd 3THUX Npod — OT Toro, KAK OHH BJIHA-
JH Ha cyNiecTBeHHbie nepemensnbie. MHpMu ciaoBaMu, cy-
MeCTBeHHbe MepeMeHHbIe JOJMHE BAMATL HA TO, KaKoe
noBefenne OygeT Bepa®oTano y KOoTeHKA; a 3TQ 02Havaer,
9T0 B CXeMe HeNoCpeACTBeHHLIX BO3AeHcTBHE [OJKeH
CYIeCTBOBATDH KaHAJ OM CYUJECMEEHHLL NEPEMEHHBL K na-
pamempam S, T. e. cxema OyjeT BHTIALETh KaK (pur. 29.
Taxnm oOpasoM, opranumam, cHocoOHHE K ajganTanuu,
HMeeT ABUTATEeABHEIH BHIXO[ B Cpefly W Jdée menH obpartHoil
csaau. -[lepsass mems Ounlta moxasama wa ¢ur. 22; ona
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COCTOMT M3 OOKIYHOTO CemcOpHOTo BBO/Ia Yepe3 OpraHbl
3peHHsA, cJIyXa, MHIIEYHLe pernenTops M T. A., FAIOIMEro
opranusMy HeadpderTnBHY MHQOpManuw o6 oKpymaw-
meM Mape. Bropasi ofpaTaHas cBA3b HpPOXONUT 4epes Cy-
IMeCTBeHHE e IepeMeHHEIe (B ToM 9Hclle TaKkue Koppeaupyio-
IKe MepeMeHHbe, KaK COCTOAHHE O0JeBHIX pelenTopoB,
cM. § 3.19); ona HeceT WHPOPMANHIO 0 TOM, BHIXOAAT JIK
CYIleCTBeHHbIe IepeMEHHbIe U3 HOPMAJIBHAX LPEAeNOB, M
BO3[lelicTBYeT Ha NapaMeTpH S. HepBaH ofpaTHasg cBA3H
HTpPaeT CBOKW pOJbL 6HYMpPU KAKLOUM peakuuu, a BTOpan
onpeneinaeT, KAKadgd NMeHHO peaxUusd AOJYHA IIPOMU3ONTH.

7.6. IlocroabRy 9TOT BoOlpoC HMMeeT pemaloiiee 3Hade-
HHe, pPaCCMOTPUM ero B [eTalNfAX, HoAb3YACHh OCHOBHHIMH
NOHATAAMA, paccMmorpenssivu B §§ 2.7—2.10.

Mun naumpaeMm ¢ Toro oOHYHOro (aKkTa, UTO KOTEHOXK,
OMBaKIK oOsermuch, Ooutesa orua. B mpuuarToit mHamu
dopme a0 HaOnomeHne OyJger ONHMCAHO TaK:

1) rorma cymecrBeHnkie INepeMeHHHe HAaXOAATCA
8 ceour npederazr, BHelmTHee lioBefenue (dacta R)
TAKOBO, KaKMM oHo OHBaeT Hpu IiapaMerpax,
HMenuX 3Hadenus S, ;

2) Korja cymecTBeHHLIe NepeMeHHKe bieedenbl 30 amu
npedeast (T. e. KOTeHOK o0 Kercs), BHEINHee IIO-
BefleBNe TaK0BO, KAKKM oHo OMBaer npu mapamer-
pax, uMeMUX 3HaYeHHA §,.

N3Menenne BHemHero nonenenna IOKAa3kBaeT, 4910 .5,
oraudaerca ot S,. Taxum ofpasom, gBa pasHHX sHAYeHNA
CYIIeCTBeHHBIX nepeMeHme OpuUBeJX K pasHLM 3Hade-
HUAM S; ClegoBaTelbHO, AMeeT MECTO npAMoe siUAHUE CY-
WECEEHHLLY NEPEMEHHBT HaA napamempsl S.

7.7. Tenepb 9Tn ke ParTH HAAYT HAM He0OX 0UMYIO HH-
Gopmanuio o ToM, 4Té HpoUCXOMUT BO BTOpOi meTie obpar-
HOH cBA3H, T. €. KaK CYIlecTBeHHLEIe MEePEMEHHLIE BJIUAIOT
Ha HapaMerphl.

OcHOBHOe NMpaBUJIO AfANTALUUA NyTeM Npob m ommbok
COCTOMT B caefywoleM. Kcan npoba we gocTaria wesu, mo-
BeleHNe HOJKHo OHITH M3MeHEHO; Tor'la M TOJBKO TOrAA,
KOTAA Liellb JIOCTUIHYTa, opMa HoBeleHUA HOMKHA OnITh
3aKpellJena. HOCMOTPHM Temepb, 9T6 WpencTaBALT cobon
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cucteMa S ¥ KakK oHa JOJKHA Bectu cebsa. B aToit cmcre-
Me HaXOoJsTcs NepeMeHHble, WIEHTHYHEE IapamMeTpaMm [Jd
R (MH TOIbKO U3MEHWUJM WX Ha3BaHMe), H JJA aTOU CHCTe-
Mbl CYIlIeCTBeHHBIE IlepeMeHHble CIHY/KaT IiapaMeTpamu,
T. €. BXOZHEIME BeaudnHamud. OCHOBHOe TpaBHIO MOMHO
chopMynupoBaTh ciaepyoIyM o0pasoMm:

Horpa cymiecTBenHbie NepeMeHBEIE HaXOXATCA BHE
CBOMX HOPMAJBHHX Hpene’ioB (T. e. Korga mpoba He Ho-
CTHTNIA Ieln), HU 00HO cocTosiHEe S He KoJKHO OHTH paB-
HOBeCHBIM (TaK KakK, COIVIACHO IIPpaBUIy, § HOIKHO HepeilTH
K KaKOMY-TO APYyTOMY COCTOSHUIO).

Horpga Bce cyimecTBeHHEIe NepeMeéHHhle HaXOHATCA
6HYmpU CBOMX HOPMAJBHHX IipefeloB, 41060e COCTOAHNEe O
ROMKHO ObITh paBHOBeCHHIM (T. €. S HOJKHO HAXOLUTHCA
B 0e3pa3lMYHOM pABHOBECHH).

7.8. Te ycnoBua, KoTopble MBI BRIBEJIH [0 CUX LIOP B 3TOR
riaBe, ABAAITCA Heobrodumuimu. Uunimu cioBaMu, nobas
cucTeMa, o0J1afaoNlan cylecTBeHHLIMA IIePpEeMeHHEIMHA ¢ 3a-
TAHHLIMA IIpefelaMd U cioco0Hasg K afgamTauyuy IyTeM uc-
OEITAHAA pPA3NUIHBIX (opM TOBegeHus ¢ TOIKHA 3PeHHA
KOHEYHOI0 JelcTBHA Ka/KAOH M3 HUX HA CYILeCTBEHHEIe
nepeMeHHHe, NO/KHA UMeTh BTopy0 00paTHyo CBA3b,
dopMalIbHO TOKKECTBEHHYIO C ONMCAHHON HaMH (M30MODP-
HYIO eii). ITOT BLIBOJK OMUHAKOBO OTHOCUTCH KAK K KHBOMY,
TaKk @ K MeXaHmIeCKOMY MO3TY.

a8 DOJdHOH s1cCHOCTH 3TOT'0 BOIIpOCa paccMoTpuM obpar-
BHHA caydai. Ilpegmonomum, oxasanoch O, 4TO KaKoH-
HuOyZb HOBHII BUI OprapmsMoB MM HOBHH MeXaHHde-
CKUII MO3T BCAKHAA pas IepeXOoauT U3 HeafalnTHPOBAHHOTO
cOCTOAHMA B ajanTHposBasHoe (§ 9.7) pmame Toryga, Korga
OH BCTped4aeTcd € COBEPIMICHHO HOBBIMM CATyalldAMH; U
IpefIoJd0KAM, YTO BOIpEeKd BCeMY CKA3aHHOMY BEHIMIE HC-
cilefoBaHue HeoNPOBEP:HIMO HoKa3ayo Onl, 9To BTOpoit 0b-
paTHO# CBA3M OIMCAHHOTO THIA He CYINECTBYeT; 9TO MHE
MOrJi OBl TOI'la CKasaTh?

OcraroTesi, NO-BUAUMOMY, TOJBKO JBe BO3MOKHOCTH.
Jinbo MBI HOJUKHE HONMYcTHUTh, YTO ecTh KAKOU-TO elle He
H3BECTHHI (HeCMOTpPA Ha Bce Hccjdef0BaHUA) KaHaJ, 4T0 H
Ono mpenmosokeno mocie oumtoB lepua (§ 4.13), mubo
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HAM IpuUferca IPHU3HATHL eCTECTBEHHHIM, 4TO MNepeMeHHEe
cucremH § npuoOperawT NpaBUibHHE 3HAYEHUd, XOTH
cUCTeMa W He HOJy4l/JIa Hajjeskamell BXofHoM HuHpopMAa-
nua. Bropyio Bo3MoKHOCTE He MOT OBl KONYCTHTH HUKTO:
¢ TAKMM ;Ke OCHOBAHUEM 5K3aMeHATOpP Mor OB NpH3HATH
eCTeCTBeHHKIM, 9TO CTYMEHT JaeT NPABAJBHEIE OTBETH, emie
He noJydme BompocoB! Ecim Mul oTBepraem 3Ty BO3MOMK-
HOCTH, HaM OCTaeTCA TOJBKO HpeAnoJdoKUTh, 9To doadxcen
CyllecTBOBaTh, B TOH WUIM HMHON ¢(OpMe, BTOPON KRaHaJ
uH(pOpMAIHH.

Caedcemeun 060UHON 00 pamHoil céa3u

7.9. Tenepr nmosesno OGygeT paccMOTpPeTh CBA3EL MEKIY
afaNTHBHLIM NOoBefeHNEeM B MeXaHU3MOM afanTaliud ¢ Ipo-
THBONONOKHON TOYKU 3peHud. Jlo cHX Hop B 3TOH IJaBe
ME NpUHEMAJA QaKTH alaliTHBHOTO MOBEIEHUA KAK HEYTO
NAHHOe | [eJa/IH BHBOJK O JISKAIKMX B HX OCHOBE MeXaHMU3-
Max. BosbMeMm Temeph MeXaHU3M H cHpocdM cebf: ecam
naH mofoOHHN MexXaHU3M, B KaKkoh OH To HuA OblIo maTe-
puaXbHOA dopme, To OymeT Ju oH HeNlpeMeHHO 00HApPYIKH-
BaTh afanTHBHOE lIoBeAenne? JTOT BoIpoc MH OyaeM pac-
CMaTpUBATE B OCTaBIelicA 9acTH HACTOANEH IJIaBH H
B cllefYyiolie TriaBe.

7.10. Yto0nl HauaTh ¢ caMoro Havaja, HYKHO CHelaTh
ACHBIMY UCXOJHEBIe IPEII0N0/KeHAA; ¢ 3TOTO MOMEHTA H [I0
KOHIIA T'IaBH MH OyjgeM mpefionaraThb TOJIBKO TO, 9To Oy-
AeT NPAMO OTOBOpEHo.

Mu npusuMmaeM, 4To Iepes HaMB HEKOTOpas CHCTeMa,
A KOTopoHl cxeMa HeNOCpPeiCTBeHHBIX BO3geHCTBUA HMeeT
BHJ|, M3o0pakeHsuui na gur. 25. Ham gano, 910 KaxKaa-10
HepeMeHHAas (HJId HECKOJbKO IepeMEHHEIX), Ha3kBaeMaf
«CY1IeCTBEHHOW», TeiiCTBYeT Ha cucTeMy S TaxkuMm obpasom,
uTO eC/¥ 3Ta HepeMeHHas (UIM BCe OHHM) HAXOAUTCA B 3a-
JAHHHX Hpeferax, To S He N3MeHACTCHA; HO eC/lN OHA Ha-
XOMUTCA BHE 3THX IIpefesioB, TO S BCe BpeMsa U3MeHAETCA.
(Ilpenmonaraeresa, 9ro gas S Bo3MOKHO JOCTATOYHOE UHC-
JIO pasNNYHEIX 3HaYeHUU U ee M3MeHeHHe He CBOLHUTCH,
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HallpuMep, K IUKINYecKAM mnoBTopeHusaM.) Cuncrema, Ha-
3RIBaeMas «cpeyoily, B3auMogeicTByeT ¢ pearupyiolieil cmc-
Temoit R. Cpexa okashiBaeT Kakoe-TO JeliCTBMe HA Iiepe-
MEHHYI0, Ha3BBAEMYK «(CYIIECTBEHHOI», a § KaKHM-TO
oOpasom JeitctsyeT Ha R. Ecan mano ToAbKO 3TO 4 HEYErO
Oonbme, ciaexyeT Jd, 4To cucTemMa R, BHadale jieficTB0OBaB-
masi HeajaliTUBHO 10 OTHONIEHHIO K Cpefie, M3MeHUTCH Ta-
KM o0pasoM, aro Oyjer feicrBosaTh aganrusuo? (Ceituac
A He X04y BBOAUTH HUKAKHX JOMOJHMTEJIBHRX IIPEAIoso-
MEHNIT; B 0CoDEIMHOCTH 51 He X049y OrpaHs4uBarth o0UIHOCTD
cly4dasd npeanoJoKeneMm o Tom, 4to K cocrouT U3 dacTed
TANA HeHPOHOoB.) “

7.11. IlockonbKy 1lielloe COCTOUT U3 ABYX COEJMHCHHEIX
JacTeit — M3 cpefhl M pearupyoomieir dacta R, ¢ ofgHOH
CTOPOHH, U M3 cyIECTBEHHLIX IlepeMeHHBIX U § — ¢ Apy-
TOM, MBI MOeM HMCIOJb30BaTh «reopemy Beto» u3 § 0.9.
Cornacuo »Toii TeopeMe, COCTOAHMAMHA pPaBHOBeCHA HRJs
IeJoT'0 MOTYT OHTH TOJABKO TaKhe COCTOAHHA, KOTOpHIE
Oy/yT paBHOBeCHHIMH KaK JJH CYH(ECTBEHHHIX IiepeMeH-
HHIX, Tak ¥ gaa S. Ho gacts § maxonurest B pasHOBECHH
TOJBKO TOTJA, KOTJAA CYIecTBeHHLIe liepeMeHHEle He BhI-
XOAAT M3 3aJaHHBIX lipededoB. CiegoBaTedbHO, IIPUH BCeX
BO3MOKXHLIX PaBHOBECHBEIX COCTOSIHHSAX IeJOr0 CcyDiecT-
BeHHbIe liepeMeHHbIe HaXOJATCA B 33JaHHHX Iipefenax.
Taxnm obpaszoMm, ecau melloe Nocie KAKOTO-TO HAYAJILHOI'0
COCTOAHMA [BIDKETCA BI0Jb COOTBETCTBYIONIEH JIMHHH Iig-
BelleHUA U NPUXOAUT K PAaBHOBECHIO, 5MO0 PAGHOBECUE 8Ce20q,
OKaxdcemcs A0ANMUBHBIM.

Wrak, MB OpUIIAN K pelreHuro Ipobiembl, IoCTaBleH-
HOW B KoHIle rJ. 1; B § 7.8 M moxkaszanu, yTo AaHOKH Me-
XaHuaM HeoOXxomum, a B § 7.11— wT0 0H mocTaTOueN.

7.12. 9710 pewenne, oguaKo, Ypessrdaiino abcTpaKTHO M
ocTaBisAeT 0e3 oTBETA MHOMECTBO HOIOJAHNTEJBHBIX BOI-
pOCOB, BO3HHKAaWUMX B ¢BA3M ¢ Hamed npobiaeMoii. Hpome
TOI'0, OHO HE [1aeT HAaM HHKAKOT0 HATJIANHOTO WIA MHTYH-
THBHOT'0 IIpeJCTaBleHusi 0 TOM, 9T0 IpoUCXOANT Npa PyHK-
IMOHUPOBAHNM CHCTeMEl (HalpuMep, TaKol CIOMHOM CHC-
TeMEl, KaK OpTaHmu3M 4eloBeka). [ToaToMy ocTanbHasg 4acTh
aToll KHUATH OyneT moceAmeHa Oosiee JeTalbHOMY PAaCCMOT-
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PEHHUIO MHOTOYHMC/IEHHBIX CIeXCTBHIl U YacTHBIX CTOPOH Ha-
Imero pemenus.

37ech, OAHAKO, BO3HHKAeT TPYHAHOCTH. Ham HymHO
npociefnTh, B a0CTpaKTHoOU naAX HATIAAZHOK PopMe, JeicT-
BHTeJbHHe cOOBITHA, NPOUCXOoNAIUe B IeJ0CTHON cucTeMe,
KOrfa cpefa CTABHT 3aJjaudl mepej| CYIIeCTBEHHHMH Iepe-
MEHHBIMHM (YTI'PO’KAA BHIBECTM HMX U3 HOpPMAJBHHIX Npefe-
JIOB), KoTJa BeJIUYHHE S olIpefeldAloT TOT UJIH WHOH BUJ
noseneHua dacTu R, worja R ocymecTtBisger 9T0 1IoBele-
HUe, HellpepHIBHO B3aMMOJieiicTBYs co cpepoii, Korjga pe-
3yJIbTAT CKa3hBaeTcss HA CYUECTBEHHHX IIepeMeHHHX W
S maMenserca (uau, ObITH MOKeT, He U3MeHAETCA), KOIHA
R nepexomuT Kk HoBOMY IioBe/leHHIO ¥ T. JI. Bce 3To MosKeT
OKa33ThCA 4YPE3BHYAHHO CIOHBIM K TPYAHEIM A Teo-
peTudecKoro lpefcTaBJIeHNsl, eClM BCe TIepeMeHHLIe B cpeje
R u § vsmeHfioTcsa HellpephIBHO, T. €. NMyTeM 0ECKOHEUHO
MaJbX COIBUTOB.

OneIT TOKa3aJ, 9T0 NOBeIeHNe BCeil CACTeMH U ero ¢u-
3U0JIOT'AYeCKkre W TICHXO0JIoTHYeCKHe NMPeANOChIIKE U Cliel-
CTBHMA TOpasfo Jerde NpeAcTaBATE cebe U MOHATH, eCJIHd
MCCHeloBATh YaCTHHIM CIy4ail, B KOTOPOM BCe IMepEeMeHHEIe
cpefsl 1 R u3MeHAOTCHA HelpephiBHO, a liepeMedHnie S-—
TUCKPETHO (T. €. KOHEYHHLIMH CKadKaMmu, KOTOphble pasje-
NeHbl KoHedHLIMU WHTepBanamu). B § 9.4 6ynyr npusepent
MlaHHbIE, I103BOJAIOMYe NpeqNodaraTh, 4To TaKue IUCKpeT-
HiEle IlepeMeHHEe, BePOATHO, KeifiICTBHTEJbHO NMEI0T HHOTA
peaJbHoe 3HAYEHHe; ofllaKo ceduac Mu Oymgem cuuTaTh,
4To BHOpaayu UX mpocTo panu ynobersa,

Cmynerrtamoie ynruuu

7.13. Unorpa nosefieHde MepeMeHHON (MJIN 1apamerpa)
MO)KeT OBITH onucaHo 0e3 YIOMEWHAHMA IUPAYMH JAHHOIO
NOBEJeHHA: eclld MBI TOBOPAM, 9TO TepEMEeHHAs MM CHCTe-
Ma BefleT ceba KaK «IPOCToil Ta pMOHUIECKUAN OCIHILIATOPY,
TO 3HAdYeHue 3T0#t ¢pasnl BuodHEe HOHATHO. B mamell kKuaure
Hac Oypmer OGosbme wWHTepecoBaTh CTelieHb IIOCTOAHCTRA
Toil Uu MHOU Nepementoil. MoiKuo pasin9aTh YeTHpe THig
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NoBefeHns mHepeMeHHoil, NIpIMepH KOTOPHX IpUBeJEeHH
na ¢ur. 20.

I. HHonnaa ¢pyHeRmEA — PYHKUHA, KOTOpagd HE MoKeT
ORTHh MOCTOSHHOM HA KOHEYHOM HHTEpBalle; K 9TOMY THIY
OTHOCATCA MHOrHe oOHYHLe (uandeckue INepeMeHHEe,
HampmMep aTMocepHoe AaBiieHHE.

F——""_ N\

vemmrresmesee [[]

_L—L_.

——— Y

| Bpems ~—

O nr. 26, Tunn noBefeHMA TePeMEHHOM.

I — nonnan ¢yuxnua;, Il — vacruuHo mocroARHaA ¢ymxuusa; III — cryneH-
q4aTaf PyHKIMA; IV — JNOCTOAHHAA QPpyHHUWA.

I1. Yactnuno nocroaunad yHrRuA — GyHRIHA, KOTO~
pasgd HAa HEKOTOPHX KOHEYHHX WHTEPBAJaxX W3MEHSeTcH,
a Ha HEeKOTOpHX mocToAHHA; 3Tra dymruma 6ymer mompol-
Hee paccMoTpena B § 12.18.

111. Crynenyaras pynknpsa — PyHKIMA, KoTopas Ha
OTHEeNbHEIX MHTEpPBAJAX MOCTOAHHA, 8 OT HHTepBaJa K HH-
TepBaJy MeHAeT cBO€ 3HA4YeHUE CKAYKOM.

IV. Haxoner, pjifa moJdHOTH cilelyeT YNOMAHYTH o=
CTOAHRYI0 (PYHKIHIO, He NpeTepleBalONIyi0 HUKAKUX W8-
MEHEeHMII Ha NPOTAKEHWH Becero Iepuofa nHabiogends.
QueBHpaHO, YTO 3TH YeTHIpe TUNA BKJIIOYAIT BCe BO3MOKHER
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cllyiay, Kpome cMemaHHHX ¢opm. Pacemorpes ¢nr. 1,
MO;KHO BUIeTh, UTO HA 3TOM Trpadukre usoOparkenu (cBep-
Xy BHHM3) JacTHYHO NOCTOAHHAsA, IOJIHAA H CTylNeHYaTad
dysRIINA.

Bo Bcex caywaax mpegmosiaraercd, 4T0 NPHHAJIEK-
HOCTh TepeMeHHOUl K TOMY HJM HMHOMY THOY OTHOCHTCH
ToJAbKO K NepuoAy uabiiogends: Bce, 9To MOIMo OK UMETH
MeCTO B JApyroe BpeMs, AJf HAC HEeCYILeCTBEHHO.

Wnorga dusuvueckume ABJIeHMA He TaK JIeETKO OTHECTH
K ompepfeneHnnomy TtHuny. Hampumep, My3bsRajdbHBIL TOH
MOCTOAHHOM TPOMKOCTH MOKHO paccMarpuBarh Jubo Kak
HedYTO, He WH3MEeHAKINee C¢BOeH WHTEHCHBHOCTH,—CJeA0-
BATeJbHO, KAK NOCTOSIHHYW Qyprmuio, Jnbo KaK HeYTO,
CBA3aHHOE C HEIPEepHBHO JBIWKYIMUMUCA 9JACTHIAMH BO3-
Ayxa,— ¢JemoBaTelNbHO, KaK NOJHYI0 (yHKUIHK. Bo BCex
TAKUX CJyJadX HeACHOCTb €pasy jKe UCYedHET, €ClH MH
mepecrageM AyMaTh O pearbHOM (PUINIECKOM oOBerTe
¢ ero MEOr000pa3HtIMu CBORCTBAMH U BHIGepeM Ty HepeMeH-
HY10, KOTOpafA Hac B JaHHBBIA MOMEHT MHTEpecyer.

7.14, CrynenvaThie QYHKINA MUPOKO PacHpoCTPpAHEHH
B TIpApofe, XOTA caMa MpPOCTOTA KX CBOMCTB JleaeT UX Me-
Hee 3aMeTHHIMH. «T'y Bemb, 9TO ABMIKETCHA, CROpel yJo-
BT B3IVfAf, 9eM TY, KOTOpasgd B mokoe mpeOuBaery. [lpu-
BOLUMBIE HIDKe NpUMepH MOKa3bBaOT IOBCEMECTHOEe pac-
NpoCTpPaHeHHe CTYIeHYaTod QyHKImH.

1. 9nerrpUvecKA# BHIKIQUATE]Ib UMEET CONPOMuUsLe-
HU€, KOTOpOe OCTaeTcsi IIOCTOAHHHM BCe Bpems,
3a UCHKIYeHMEM TeX MOMEeHTOB, KOIla OHO H3Me-
HAGTCA BHE3ANMHBIM CKaYKOM.

2. Buekmpuueckoe conpomusaerue WIABKOTO Hpeno-
XPpaHUTells ToXKe oNpefelieHHOEe BpeMA COXpaHAeT
NOCTOAHHYI0 HH3KRYIO BeIWYuAY, a 3aTeM BHe3an-
HO HU3MEHAETCHA, CTAHOBACH O0YEeHBb BHEHCOKHM.

3. Horga MHE pacTArmBaem KyCOK pesuHH, Co3ja-
BaeMoe HM TAHYINee ycuiue NPHOIAINTENABHO
nponopuuoBHaXbao ero piune. Koagdguyuenm
nponopyuUoraAbHOCIMU ¥BMeeT OIpefeleHHYIQ 1I0-
CTOAHHYI0 BeJIW4YHUHY, ecJUd TOJBRO pe3swHy He
PACTAHYTH TAaK CHUALHO, YTO OHA pa30pBRICR,
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Horpa a0 mpounsoiifer, kosddunuent npomopuuo-
HAJbHOCTH BHE3AIHO CTAHOBMTCA DPABHEIM HYII0,
T. &, UIBMeHAETCA KaK cTynendaTafd QyRKmus,

4. Ilpn fobGamiepunm cuiabHOM KHCAOTH K He3alyde-
PeHHOMY WIeJ0YHOMY pacTBopy H3Menenue pH
nMeeT GopMy, OMH3KYI0O K CTYNeHIaTol QyHKIMA.

3. Horpa cumpr memaenno, Ipd moMenmMBanu|, Ao-
6aBiAIT K BOAHOMY pacTBOpy Oenka, M3MeHeHUe
koauvecmea ocaxcOennozo beara Toxe mumeeT Gop-
My, GIH3KYI0 K CryumeHYaToill QyEKIHH.

6. lIpn usmenenuu pH m3menenme kosunecmea adcop-
6upoeanno20 eeujecmsea HacTO ONUCHIBAGTCH IIPH-
MepHO CTyHeHYaToM $yHKImMel,

7. CormacHo npwHOMODAM KBaHToBol (HM3WKHE, MHO-
THE AMOMHUIEe U MOJEKYASLPHLIE NEPEMEHHbe W3-
MEHANTCA o THIY CTYIeHYATOM QyHKIMM.

8. Taryio ¢popmy mosemenusn ofHApYKHBAET BCAKAR
NMepeMeHHAA, U3MEHAM@ACA [0 THNY «Bce WM
HH9Ero», €CJIN KaMJoe W3 ee NBYX 3HAYeHHH co-
XpagAeTca B TedeHHMe KOHEYHOTO MHTEpPBAaJa Bpe-
MEHR.

7.15. BoaM0:KBEOCTD MPEACTABUTE PeaibHYIO IePEeMEeHHY IO
cTynendaToil yHKIMell 3aBUCHT 0OBIYHO OT MeTofla HAOIIo-
[leHNA, & HAOINA M oT OpuMeHAeMHX npnbGopos. Ha mpax-
Tike HaOMopaTenn 1 Tpulopsl He PerucTPUPYIOT BEINIUHbE
OJlHOBPEMEHHO B TedeHME O4YeHb KOPOTKHX M o4enb IIUH-
HBIX OTpe3®oB BpeMenn. Hampmmep, ecau mosteTn! IT9esi
332 MeJOM MBYYaloTCd HA NPOTAKEeHNH OXHOTO AHA, HAONIG-
RAaTeNb 00HIYHO He HPOCTeKNBAET leTaJell Kammaoro B3Maxa
ee KpPRUIBEB, KaK He YINTHBAaeT oH W H3MeHeHHil, cCBA3aH-
HHX € TeM, 9TO NI4Yela 3a feHbh paboTH CTaHOBUTCA He-
cKoABKO cTapme. OB UrHOPUPYET N3MeHEHNA B OJ0MKeHNH
KpLIJIbeB KAK CAMIMKOM ObicTphie ([Jif Hero saMeTeH JUMb
X cpefHHI pe3yJihTaT), & Bo3pacTHbHE MBMEHEHHs — KaK
CIIMOTKOM Me/IJIeHHEE (OH CYMTaeT BO3pacT HPUOAN3NTEABHO
HocToAHHON Beauunnoi). Takum oOpasom, B oOmem ciydae
Helb3s pemHTb, H3MEHACTCA JU HOEepPeMeHHAA PeaTBHOro
00DbeKTa Kak CTyNeHYaTas QYHKIMA, HOKA He YKA3aHH [e-
Tajau MeTofa Halalomenusd.
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ITo pasamune magocTpupyer dur. 27, rme usobparken
rpapuk z=tht. Ilpu HabGulofenun B Tedenrme KOPOTKOro
IpOMEMYTKA BpeMend (0T i=—2 fo {= +42) KpuBas HMeeT
dopmy I, ABHO HecXOHHYW0 ¢ dopMoil cTymeEuaroil Pynk-
muu. Ho eciiu ma rpaduxe oTpamen unTepsat or t=—100
no t=-4-100, monyuaercs wpuBana I/, mpunbamralomaacs
o GopMe K cTyneHIaToH QYHKIMH.

z

/!

Bpemsi ——mm

® nr. 27. OnvouTO ke M3-

MeHeHRHe, HablwonacMoe B Te-

Yenme ABYX PA3nIMYHBIX IIPO-

MERXYTKOR BpPeMeHH: B IEPROM

cnyzae (1) nepmox mabnrope-

gua B 20 pas Kopode, YeM BoO
BTOpoM (11).

7.16. B xadecTBe BTOpOro NpuMepa paccMoTpuM 0OLIIHOR
renerpadHoe pene. lipm emecerympmoii perucTpanum us-
MeHeAue IPOBOAUMOCTHU eTo KoHTaKToB Oyfer msobpamars-
CA KpHBOH, HOYTH To9HO coBNajameil ¢ KpnBoii CTymeH-
daToit Pyaxuum. Eeam, ogHaxo, Mu GymgeMm perucTpHpo-
BaTh HpOIecC HA IpOTAYKEHWH MHKDOCEKYHHA, TO W3MeHe-
HHe OK&MeTCA ropasjo Oolee NIABHHIM, TAK KaK Tenepb
MoHO OymeT 3aMeTHTh, YTO KOHTAKTH YCKOPAKWT # 3a-
MeAJIAIT CBOe ABIKEHNe U NOACKAKUBAIOT, ONUCHBAA IaB-
HY10 HellpePHBHYI TpaeKTopHi. A ecim pene HabIoxaTh
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B TeUeHNe MHOIMX JieT U BHYEDTHATh KPHBYIO CpejHeil npo-
BOAHUMOCTH, TO 2Ta KpuBas He Oyner mMeTh BHJ I'OpH30H-
TaJbHOU NMpsaAMoil, a GyfeT HOCTeIIeHHO CHIKATHCH 10 Mepe
OKUCJEHAA W M3HOCA KOHTAKTOB.

3aech mepes HaMH erie oAWH IPAMeD, oA TBe P AATONTHIA,
9T0 yKasaHhe HA pealdbBuli 00BEKT He oNmpeHeNsieT OfHO-
3HAYALM 00pasoM CcTeMy MJIH TMO HoBemeHnsa (cm. § 2.4
u § 6.2). Bonpoc «ipexcrasusier snm coGoit moBefenne Te-
AerpadHOro pene ¢ deiicmsumensvrocmu cTynendaryo GyHK-
IHI0?» TocTaBjieR HeNpaBUIBbHO, TAK KaK OTHOCHT K peallb-
HOMY 00BeKTy TO, 9TO OIpexelsieTCA TOJBKO CHCTEMOH,
KoTopas KoyikHA OMTE TouHo yraszaHa. (H aTomMy mpenmery
Mul BepHemes B § 9.10.)

7.17. lloBegenue B dopMe cTynendaTol GyHKIUHN BeCbMa
BEPOATHO BO BCeX TeX cJaydasX, Korfia MH Haliropaem
«MammHy» ¢ OwcTpofeidicTByrommMu dacramm. Hampuwmep,
ecJI MH OyaeM ciy9aiiHsM 0OpasoM H3BMEHATH peryIupoBRY
HEH3BECTHOM HAM 3JICKTDOHHOM MAIWHEL, TO MOMHO OKH-
KaTh, IT0 BpeMs OT Bpemenu Oynyr mpo¥cXopurh BHe3am-
HHe W3MeHeHHs, UMepIl@e Xapakrtep cryneHdaTod QPyHK-
IWAN, NpudeM 5Ta BHE3ANHOCTH 00YCJAOBIEHA CHOPOCTHIO
CBOMCTBeHHHIX MAmMMUHE HN3MeHeHNI.

IlpuunRy aToro mpole BCero MOsCHMTL Ha IpHMepe
¢ur. 8. Ilpennonoxum, 9To KpUBN3HA OBEPXHOCTH KOHTPO-
AUpyeTcA HApaMeTpoM, 3acTaBiafApnuM Todky A moxHu-
MaTbeA, a TOURY B — onyckaThes. Eciin mapuk HaXofAuTCA
B II0KOe B To4dke A, To CHadajJa M3MeHeHHNe napaMeTpa He
BHI3HIBAET HMKAKOro M3MEHEHWsA B MOJO/KEHNM IMApUKa Mo
TOopH30HTAMN: OH oCTaHercs B IoKoe B ToUKe A (xora Oy-
AeT Me[NJeHHee pearHpoBaTh B clydae ero cMelleHHA).
Ilpa pmanbHeiimeM H3MeHeHWH NapaMerpa mApHK Oyfer
ocraBarbeda B Touke A, nmora A m B He oKaskyTca HA Of-
HOoM yposne. OH H TorZa He cBHHeTcA ¢ MecTa. Ho ecin
napaMerp GymeT HmpofoMKATE M3MEHATBCA U A oKamKercH
Brme B, To (mpu focTaTouHoil cHie TAMeCTH H GOJNbIION
HONBM;XHOCTH MApAKA) MADHK BHE3amHo Nepeiiier B ToU-
Ky B. 3pgech oH 1 ocTameTcsa npu Jio6oM AajbHeHIIeM IIO-
sumeenn A u noawkenun B. Taxum o6pasom, mpu mocre-
HeRHOM M3MeHeHHH NapaMerpa IoJoKeHue MapHKa B TOpH-
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30ATANbHON IJIOCKOCTH Oy}eT M3MEHAThcA o THOY CTY-
meHyaTol QYHKIAU, N NpubINKeHne K 9Tol dyHxmuu Gyper
TeMm GonbmmmM, dem GuicTpee ABI/KETCA MAPHK NP IAHAOM
HaKJIOHe HOBepXHOCTH.

Janbueiimee HCclegoBaANe DTUX BO3MOKHOCTEI U3IAII-
He, TAK KaK olH He MOTYT CIYIKUTh OCHOBOM [JiA KAKHX-
an6o To9nslX BHBOXOB., MEI XoTeln TONBKO IOKA3aTh, 9TO
cTynendaTiie pyHKIOVM BecbMa OOHYHH, Korga HalmONAe-
Mas CHACTeMa COfiepKHUT OBICTpOAeHCTBYIome KOMIOHEHTH.
JToro Bompoca MHI €Ile pa3 KocHemcs B § 9.8.

7.18. B a1060i cucteme, OIpefieIAeMOil COCTOAHMEM, 110-
BefleHHe epemMeRHON B Kaj¢Ibiil MOMERT DABMCHT OT 3HA-
YeHMH 9TOM WM APYrux iepeMeHHHX B JAHWLI MOMEHT
(§ 2.15). llpaBnio coxpamsieT cuny M TOrga, Korjga OfHA
M3 NepeMeHHHX BefleT cebaA Kak crymneHdaTana QYEKIHA:
COXPAaHWT JTH 0HA IPEKHIOI0 BeJMYUHY WM NOJBepruercs
W3MeHeHNI0, OyJeT 3aBHCeThb KaK OT e¢ coOCTBeHBOi Beln-
9MHEL, TaK ¥ OT BeJWYHH APYrEX nepeMeHHbiX. Ecin gana
oripefleisieMas COCTOAHMEM CHCTEMA CO CTYNeH4YaTHIM Me-’
XauAasMoM ', QYHKIHA KOTOPOTOo WMeeT B JAHHEIA MOMEHT
oIlpefieJieHHY10 BeJHYNHY, TO BCe COCTOAHHSA CMCTeMHl NpH
3Toil BeJMYHHE ero (QYHKIWMM MOMHO pa3fesuTh HA JBa
KJIacca: COCTOAHNA, NPUBOAAIINE K M3MEOHOHHIO BEIMIMHBI
¢yHKIAM CTYDeHIATOr0 MeXaHM3Ma, U COCTOAHMA, He IpH-
BOAANME K TaKOMY W3MeHeHHIo. IlepBhie ABAAIOTCH KpHU-
THYECKUMH COCTOSHHIAMM CUCTEMLI: CTOUT TOMLKO HACTY-
ONTh KAKOMY-IHO0 W3 HHUX, KaK CTyneHdatasa QyHKIHA
n3MeHuT Bedrumpy. HpuTmdeckoe cocToAMUe MIABKOTO
NpefoXpaHuTe]dsA XapaKTepHsyercsa TOH CHJON TOKa, IpH
KOTOpoil OH meperopaer. HpuTHueckoe cocrosHme pacTs-
rABAEeMOTO KYyCKa pe3uHEl — 9TO Ta [JIMHA, IPH KOTOpOM
OH pPasphBaeTcH.

IipumepoM m3 obnacTd (QU3NOIOTHH MOMKET CIYKHTH
MOYeBoHl MySHpb, ¥ KOTOPOI0 IIOCHEe BEICOKOH mepepeskn
CIWAHOIO M03ra BHpaboTallach CIOCOOHOCTD K aBTOMATHYE-

! 1 ppusHaTeneH n-py J:k. O. YucnomMy 8a MEICJIB O TOM, 9T0
MeXaHU3M, TIOBEJIeHNe KOTOPOro ONMCHBAGTCA B OCHOBHOM CTyMeH-

gaToi QyHROmMeit, ynobno OrT0 OH HasWBaTh ¢CTYHEHYATHIM MeXxa-
HAZMOM).
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CKOMY NepHORHIECKOMY OoNopo)xHeHWI0. B myseipr mempe-
PHIBHO IIOCTyHiaeT Mo4Ya, HO BHAYajJe CIMHHOMO3TOBEIE
NMEeHTpPH MoUYenMcOycKammsa OespelicTByioT. Horpga o6neM
MOYH JJOCTHTaeT oHpejielleHHOH BeANIYWHERI, OEHTpH MNpHu-
XOJAT B fAelcTBHe H Moda BmBoAuTcA. Horma o6mem moun

z ¥
Xz‘ V-

X, -
a 4 0 Bpems—e

@ ur. 28. CxeMa H3meneHud 00beMa MOYU B MO9eBOM Iysnipe (z) m
AKTUBHOCTH HEHTPA MOYEHCHyCKaHudA (y) y KUBOTHOTO C IepepesaH-
HEIM CHOVHHHKIM MO3TOM,

CHIKAaeTCs 10 ollpefelieBHON BeIMIWHE, aKTUBHOCTD I[eHT-
. poB HpeHpam@aeTrcd ¥ MoYeBOM WIY3Hph HAYWHAET CHOBA
HANONHATELCA, I'padur piia [BYX IepeMeHHHX O Obl Io-
xok ma ¢ur. 28. Onu obpasyioT cumcremy, onpegenaeMyo

4

— -~

g XI X? ?

D ur. 29. IHoxe uzmedenuii,
IIOKazapgnwX Ha ¢ur. 28,

COCTOSHNEM, TAK KAK oHA HMeeT IoJe, H300paskeHHOE
na ¢ur. 29. Ilepemennan y mefer cebda mpuOGIH3HTENbHO
xax crymemuaTas ¢ymrmua. Korga oma pasma 0, xpuT-
vecknm cocrogHmem Oymper z=X,, y=0, TaK KaK HACTYyH-
Jdemgme 3TOro cocTosamma BegeT K ckauky oT O K Y. Horpa
oHa paBHa Y, KPUTHYECKAM COCTOAHHEM Oymer z=X,
y=Y, TaK KaK 9TO COCTOAHME BefeT K CKAIKY OT Y x 0.
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7.19. Bearaa Mamuaa obragaeT cBoHCTBOM <TOPTATHCAY,
KoTophiM B Teopum dacTo npenebperaor. Ho s10 coOnitue
HE B KaKoM CMEHICJIe He «IIpOTHBOECTECTBEHHOY, TAK KAaK OHO
IOAYMHACTCA OCHOBHBIM 3aKOHAM QU3MKH M XHMHH H ero
I0BTOMY MOIKHO TIPECKA3aTh, 3HAA HEIOCPEICTBeHH o Ipes-
IMeCTBYIOIlee COCTOAHWE MAIMHEL Hak Npasuio, «mopdar
MamWHEL 03HAaYaeT, 4YTO pelpe3seHTATHBHAA TOYKA IIpH-
mAa X KaKoMY-To KpHTWYECKOMY COCTOSHI0 H COOTBeT-
cTBylomad cryilendaTas GQYHKOHA H3MCHUJNA cBoe 3HA-
YeHIIe.

Kax usBecTHO, MOYTH BCAKAA MAIMUHA WM PHU3MIECKAA
CHCTeMA pa3pyIIaeTCA, eciH ee IepeMeHHLIe OTXORAT Ho-
CTAaTOYHO JAaJNieKo OT CBOMX OOMUHHX 3HadYenuil. Hampm-
Mep, eCJIH MBI 3aCTaBMM MANIMEY C ABMKYIIUMACH TaCTAMA
paGoTaTh Bce OnicTpee m OnlcTpee, HeiN0 KOHYMTCA MeXa-
HUIeCKOM IOJIOMKOH; €CJH B 3IEKTPHIECKOM Ipubope Bce
Gonbmie yBeANIUBATL HANpsA)KeHNe HJIHM CHIY ToHAa, HpoH-
30iifieT NMpo0Oil W30AANMM; TEperpeB MAIUHLI NPHBEJET
K pacijaBleHui0 ee YacTeill, IIpK Ype3MepHOM OXJaKAeHNN
MOr'yT IpPOM30MTH Apyrue BHe3aIlHbie W3MEHCHWA, HANpH-
Mep KOHJeHCANWA Iapa, M3-3a KOTOpPOH MapoBas MamwHA
me Oyger paGorath npu Temneparype Huzke 100°C; B obGna-
CTM XMMHYECKON JWHAMAKN HOBLIEHNe KOHIEHTPAIMA MO-
MET IIPUBECTH K HACHIIEHUIO PacTBOpa MIAM K OCAKISHUIO
OeIKoB. -

3nech HeT CTPOroro MIpaBmia, Ho BooOIle cmcTeMaMm
BeCbMa CBOHCTBEHHO - 0DHApY’'RUBaTh W3MCHEHHA THUIA
cTyneA49aTol (yHKROUM, KOTJa MX TEepeMeHHLe BHBOAATCH
fajleKo 3a cBom oObidHEle mpepensi. [loszme (§ 9.7) M
OyzeM roBopHuTh 0 TOM, 9TO H HEDBHAsA CHCTEMA, BEPOATHO,
He COCTaBJfAeT B 9TOM OTHONICHWM HCKJIIOYeHMA.

Cucmennt,
codeprcariite CMYneHUAMuIe MeXAHUIHbL

7.20, Horpa cpegm iepeMeHHBIX CHUCTeMBI, oIlpefeJsde-
MOH COCTOSIHMEM, UMeeTCs IepeMeHHas, IpeAcTABIAIIIASA
coboii crymemdaryi ¢QYHKLUHNO, Bce IIOBEfleHHe MOKET
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okasaTbca 0Oojlee IPOCTHIM, YeM B TOM CJliydae, Korga Bce
nepeMeHHEble — TONHbe QYHKIUM.

IlpeanonouM, YTO MH HMeeM CHCTeMY C TpeMs Iepc-
meguuiMu A, B, S; 9To oma Gwiza mccaenoBaga W oKasajach
CUCTEMOM, OnIpefielisieMoll cocTosnueM; 910 A B B — nolnme
¢yernuu, a S — crynendartnii mexanusm. (Ilepemennsie 4
# B mu GyfeM HasuBaTh, KAk B § 21.7, riaBHBIMH IlepeMeH-
mprvi.) Dasoroe IPOCTPaHCTBO 9Tol CUETeMBl OyfeT CXOAHO
¢ uzoOpaenusM Ha ¢ur. 30 (roge mama cxema BO3MOKHOTO
uosist). Hax Buppo M3 cxeMul, $asoBoe IPOCTPAHCTBO yike

B

® ur. 30. Iloxe ompenensAeMoil COCTOAHUEM
CHCTEMEH] H3 TpeX IepeMenHHX, ojma B3 KOTo-
pux (§) — crymendaraa QpyaKuuA.

Cocroauua Ha JMEMR C — C ABIAKTCA HPUTHYECKIMHA COCTOAHRNSIMH CTYIEH-
9310k QYHRIUHM 74 JUENA HOBEOCHHsA, HPOXOAAMMEX B HIMHEH IJIOCKOCTH

He BaMOJHACT BCeX TPeX M3Mepennil; MOCKOJABKY S MOMer
IPHHUMATD TOJBKO AUCKPETHHIC 3HAYEHN, KOTOPHIX B AaH-
HOM cliydae (pafl IpOCTOTH) TOAbKO ABA,(asoBoe IpocTpan-
CTBO CBOAMTCA K JBYM IIOCKOCTAM, IepHeH[MKYNAPHEM
ocH §; KapaAa IOCKOCTh COOTBETCTBYeT OMpejieleHHOoM
Bexmaune S. Tax xax 4 1 B — noxnsie $yHKIWH, penpe-
3eHTATHBHAA TOYKA OyJeT ABHIATLCA B KaKNoH U3 MIOCKO-
CTel 1o KPUBHIM, ONMCLIBAA JMHNIO NOBEJeHMA THUNA Toi,
KoTopasi BHielieHA ;KUpHBIMU cTpenkamu, Horma awaua
NOBeIeHNA MOXOKHT [0 JUHHUH KPUTHIECKHX COCTOAHHI
C—C, nepevennasa S CRadYKOM IepeXofUT K ApYroi Beju-
YuHEe ¥ pempescHTATHBHAA TOYKA HATYMHAET [ABUTraThcA
BJIOJIb }KUPHOH JUHUM B BepXmell miockocTd. B TakoM moxe
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IBM;KEHUE PENPE3eHTATUBHON TOIKM Be3fe oUpenelaeTca
ee MOJOKeHHMeM, TAK KaK YUCIo JWHWH, BBIXOAAIHAX M3
n1060if TOIKH, HUKOTJA He IpeBLImAeT OXHOIM.

Eciaz mpu ncciiefoBaEMEM COOTBeTCTBYIONMiEH peasbHOM
(MAIIVHEY MBEL OyieM, MTHOPUPYA S, MHOTOKPATHO OIlpefe-
JATH T0Jie CHCTeMBI, cocToAmeil us A u B (B To BpeMsa Kax
S MoyKeT NpPHHUMATH TO OfHO, To ApYyroe 3HadeHHde), TO.
Mbl OyfleM moJjydaTrh wmorja moje I, a moorga mnole [/

o~

7N

A
B B

Il

®ur, 31. JIBa Nolnsa cuUCTEeMH, COCTOAMEN U3 NepeMeHHNX A u B,
Toura P gaHNMaeT OAHO B To HE MONO:KeHHE B 0fouX HOJAX.

(¢pur. 31) B 3aBUCHMMOCTH OT TOr0, KAKHM B JAHHOE BpeMs
Oymer suadenme .S.

[Tosepenne cucTemsi AB, ofaagaromell HA TepBHIH
B3TIAA ABYM#A MOJAAMH, CllefiyeT CPaBHUTH ¢ INOBeJeHUEM
cucTeMbl, ommcanuod B § 6.3: TaM mcmosib3oBamWe HBYX
3HAYEHNM OJHOTO NAPaMeTpa Toe BEJIo K MOABJIEHUI0 (BYX
noneii. Ho TaMm H3MeHenne nmosiA BHIBEIBAJOCH NPOM3BOIDL-
HBIMHA JeHCTBNAMHA 9KCIepIMEHTaTopa, 3aCTaBIABIIETO Ha-
paMeTp MeHATH BelWINNy, 3/ech ke N3MeHeHuMe noaa AB
00yCIIOBJIEHO BHYTPEHIYMYU MeXaHUIMAMY CaMoil «MAIINHEI.

Temepb 8T0 CBOMCTBO MOKHO 0XapaKTepusoBaTh B 00-
mux nouaTaaX. Ilpeanonoxum, gyro B cHcTeMe, ompenense-
MOl COCTOSIHMEM, HEKOTOphle IepeMEHHHE O00YyCJIOBISHEI
CTYTeHYATEHIMA MEXaHN3MaMM ¥ ME 5TH NepeMeHHbIe WIHO-
pupyeM, OCTallbHHE jKe (rIaBHHE IepeMeHHHe) HAbII-
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JaeM BO MHOTHX CIy9adX H KajAH# pas cTpouM UX Ilolle.
IToxa BO Bpems IIOCTPOEHMA MOJNA HE ONHA CTYNEeHYATAN
. QYHKIHA He N3MeHAeT cBoe 3HaveHHe, MH OyfeM HaXxo-
AHTb, 9TO TJIABHHE MepeMenHHbe 00pa3yIoT cucTeMy, onpe-
felAeMylo COCTOAHUeM, W MMeOT olpefeiaennoe mosxe. Ho
8 PABAUNHBIT CAYHLAAT NOAL MOZYM OKA3AMBCA PAINUNHLIMU.
. 71.21. 918 coobparkeHNa HpoNHMBAOT CBeT HA OJHY CTA-
Py NpobiieMy TEOPHAX MeXaHU3MOB,

Moser au «<Mamura» 65ITH KeTepMUANPOBAHHOK U B TO
e BpeMs CHocoOHo#l K CIOHTAHHOMY H3MeHeHW! OTOT
BONpoc 3ByYall Okl mpoOTHBOpedYUBO, ¢caM OB ero 3ajgaxa
O[MH 9ei0BeK, Ho oH JAeHcTBHTeABHO TpelyeT pemeHus,
IIOTOMY 4TO, TOBOPA O JKHBHX OPraHN3MaX, OflHa MKOJA
yTBepIKfaeT, 9T0 OHU CTPOr'o AeTepMEUHUPOBAHEL, a Apyrag—
9TO OHM CHOCODHEL CHNOHTAHHO H3MeHAThcA. MoiHo an
NpHUMAPHTh 9TH IIKOJBI?

Ecan cmcrema, ompepenseMas COCTOAHMEM, COREPIHHT
CTYIeHYaTEIe MeXAaHA3MEI, To o0e MKoJBI MoryT OHTH Ipa-
BHI, DA YCJIOBHM, 9TO CTOPOHHHKHK TEOPHM [eTepMAHAIHK
FOBOPAT 0 CHUCTeMe, BKJIIOYAIOMEH 6cc NepeMeHHELIe, & 3a-
IUTHAKH BO3MOJKHOCTH CIIOHTAHHOI'O N3MEHeHWA TOBOPAT
TOJbKO ¢ raaBABX nepeMenuuix. 60 nrca cumctema B Ie-
JIOM, BKJII0YAf CTYIeHYATEe MeXaHH3MH, AMeeT JHIIb OHO
Noje W TOJHOCTBIO Ofpefeiaserca cocToandeM (MomoOHO
cucreme, npefcrasaennoil ma gur. 30). Ho y cucremn rias-
HELX HepeMEeHHHIX MOMKeT OHTH CTONBKO pasHHX ¢opM mo-
Befenusa (cp. ¢ur. 31, I m [I), CKOABKO coUeTaHUHA MOTYT
o0pasoBaTh pasNMIHHE 3HAYeHHST CTYNCHUATHX QYHKIUI.
N ecam cryuendaThe MeXaHHU3MHE He[OCTYIHH MJIA HAONIO-
[leHdA, TO TepeXof OT OZHOTO IOBefeHWS IJIABHHX Iepe-
MeHHHX K ApyroMmy OyjeT KasarTbcA CIOHTAaHHEIM, TAK KaK
HY OXHO W3MEHEHHe HJIM COCTOAHFE TJABHHX HepeMeHHHIX
Helb3si Oyjger cIecTh ero NpU4AHOM.

7.22. Ecau On cucTema copcpiiaia gBa CTyHeHYATHIX
MEeXaHU3Ma, B KAKIOM U3 KOTOPHX IepeMeHHasA MOTJa OH
HMeTh [Ba 3HAYEHHS, TO CYMECTBOBAJO OBl YeTHpe MO
IIaBHHX TepeMeHHHX. B o0meM ciydae n cTyneHYaTHIX
MEXaHM3MoOB, MMEMHUX 10 ABA BO3MOKHHX COCTOAHHA,
napyT 2" moiew,



Y aem pacmabuavuas cucmeMa 151

7.23. Ilocae sToro oTCTymilenns, KacalomMerocsa CTyleH-
JaThiX (PYHKIMIL, MBI MOKEM BepHYTBCHA K CHCTEME C KOp-
pexTupylomeit obpatroi cBaAsk0 (§ 7.9) m paccmorpers ee
noBeeHue.

YTo0H ycTaHOBUTE COOTBETCTBUE MOHATHIT, ME IpIMEM ,
4T0 IJIaBHBIE IepEeMeHHHe (N3MCHAIIIECA HellpepbiBHO)
HAXOAATCA B oOKpy'Ramomeil cpefie, B R W B KoMIJIeKce
CYHNECTBeHHHX TMEpPEeMEeHHHX, 4 CTyHeHdaTee QYHKOUHA —
B §. Torga mx KpUTHYECKHNE COCTOAHUA OYAYT pacupexneie-
A WMo TeM o0jacraM ¢asoBoro IpoCTPAHCTBA TJIaBHRIX
IlepeMeHHEIX, B KOTODHIX CYINIECTBEHHLIE IepeMeHHEIe HAa-
XOHATCA BHE CBOMX HOpPMANBHHX Ipefenos. Hampuwmep,
ecid OBl TJIABHLIX. NepeMeHHEIX ObLIO TOJBKO ABe (HuAA
ynoOcTBa rpagudueckoro usobpaskeHus), TO TakHMe oGjaacTH
MOTJid OB COOTBETCTBOBATH BAMTPUXOBAHIHM yIacTKAM ITO-
as I ra ¢ur. 32.910 03Hav9aeT, 9T0 UM OJOTUIECKOE COCTOA-
AHe Oprag’u3Ma YAOBJETBOPUATENbHO, ecliN pellpe3enTaTHB-
HAA TOYKA OCTAEeTCA B TpejfelaX He3amTPUXOBAHHOH 006-
JaCTH.

IIpeanonokuM Teneph, 4To NepBHE Habop 3HaYeHHId
cTyneHIaTHX ¢ymxmmii S paer mose I (¢ur. 32) m uTo pemn-
peseHTATUBHAS TOYKA HaXOAUTCA B Todxke X. Jlmaua nose-
HKeHHs, Maymaa or X, HecTaOWikHa B «cBerioil» oOiacTh,
¥ penpeseATATHBHAA TOUKA ABHMKeTCA 110 DTOU JIMHAHM N0
rpaHans obnactu. 3peck (Y) oHa ROCTHraeT KpUTHYECKOTO
COCTOANHA, M OfHA K3 CTYNeddaTHX (YHKIUHA H3MeHAeT
BeIMYAHY; BO3HHKAET HOBOE IoJe, MOX0Kee, CKAMEM, HA
none /1. PenpesenTaTuRHAA TOYKA HAXORUTCA Tenlepb B TOY-
Ke Y, Ho HAYILAA OTCIOfA JUMMA TOKe HecTaONIbHA B ¢CBET-
nol» o0nacTn. CucTeMa ciefyer 1o 3TOH JUAWMA IoBefeHNdA
M JOCTHraeT KpUTHIECKOT0 COCTOAHUA B ToUKe Z, 4TO Mpu-
BOJNUT K M3MEHEHMIO CTYyNeH4YaToll YHKIMN M BO3HHKHOBE-
ano Hosoro noasn (I[1I). B atom mone yike ecTh COCTOAHHAE
yCTOfUMBOT0 paBHOBECUs, HO N3 TOUKHA Z JIWHMA MOBECHUS
YBORMT elle Halbme oT «cBeTdoiy o6mactu. lloaTomy Ha-
CTYIaeT elle OfHO KPUTHIECKoe COCTOAHMe, ome ofHa CTy-
nendaTas GYHKIHA U3MeHseT cBoe 3HAaUeHNE U BOBHMKAET
iosoe 1ogae (/V). B aTom mose JTMENA OBEJeHUA, MAYIIAA
oT Z, craOuibaa B OTHOMEHAHW NAHHOH 00aacTH, TaK 4TQ
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penpe3eHTaATHBHAA TOYKA HNPUXOAXT K COCTOAHUIO PABHO-
BecHA I 0CTaeTcA B HeM. HpuTndecKnx cocToAHUi Oolibioe
He BO3HHKAaeT, HU OfHA CTyHleHdYaTad QYHKINA He MCHAET
CBoero 3HaYeHUA, M H03TOMY HUKAKMX NaJdbHeAmMWX WH3-
MeHEeHI# HoJA He HpoMcXofuT. Hcam mocle atoro uccae-
AOBATHh WoJe TIJaBHHX NepeMeHHHX, oHo Bcerga Oypmer

/
71/« /
17 %

®ur. 32. UsMenennsa noas yabTpacTabmibHOM CHCTCMBL
O6nacTu KPUTHYCCKAX COCTOAHWI 3aMITPUXOBAHLL.

OKa3HBaThcA cTabunbEnM. OpraEmsM Npd yMepeHHOM BH-
BefleHNH eT0 M3 COCTOAHNA paBHOBECHA OyeT BO3BpamAThCA
K HeMy, AeMOHCTPHpPYS pa3iWYHEE NpoABJeHUA afanta-
MK, OTMEeYeHHEIe B TN. O

7.24. 310 cTabunbHoOE oJie U cOCTOAHAE PAaBHOBECHA IpH
MOCTOAHHBIX BHEMHEHX YCIoBUAX OyAyT coxpaBAThcA Oec-
KoHeUHO Honaro. Ecau Temephb cucTeMa OyReT BpeMA oT Bpe-
MeHH IofBepraThca He3HAYNTENbHLIM NMIyAbCHEIM BO3Jeu-
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CTBHAM (KOTOpHe HPOCTO CMENAIOT pPEeNpe3eHTATHBHYIO
TouKy, cM. § 86.3), To memoe Gyger BcARUA pas OpoABAATH
cTaOMABHOCTH; BTa peaKuus OyneT o3madaTh, 9To HYaCTh,
npupajjieskamas opraEmsMy, Temephb oO0JajgaeT <«agan-
TMBHHKIMY MEXaHH3MOM [Jif B3aMMOAEHACTBUA ¢ 9aCThI0, IPH-
HaJJiesKalel cpefie.

B npepmiaymeM maparpage MHEOTO ToBOPHIOCH 0 «IPO-
6ax u omubKax» B mpolecce cMeHwl mojei; monae IV ABH-
J0Ch, TO-BUJMMOMY, JHUIIL KOHIOM NOCHEI0BATENBHOTO
paga «omubor». Ilpm sToM Zerxo Mouo Ovio mOTEpAThH
YYBCTBO HpOMOpIMN; Belb B [elCTBUTEABHOCTH I JKU-
BYIlero U HaydYaloIerocs opragu3Ma BajKHo TO, YTo0H OH
MOT MHOT0 pa3 npoABUTH Npuobperennyo aganTtanuio. B ca-
MOM fielie, 00CTOATENBCTBA JOMMKHK OBITh TAKOBHI, ITOOHI
qyicio CJydaeB MCHOJIb30BAHUA aJamTalMu OHIo JocTa-
TOUHO 0O0JBIINM, & 9UCA0 HEYHAUYHHX Hpod — AocTaToIHO
MaJIEIM, WHadYe MM oprapm3ma Obii Onl OeclioJie3eH MO3T,
CHOCOOHEI K HayIeHHuio.

7.25. Crnemyer 3aMeTHTh, 9T0 AAA 3P HeKTUBHOCTH BTOPOH
oOpaTHoil ¢BA3M He TpebyeTcas HMKAKMX 0COOBIX YCJOBHIA,
KAacAIMAXCA KOHCTPYKIMH peardpyiomieil gactu [l HAH
nocaenoBaTeibnocTn 3pavenmii S. WUanMu caoBamu, Me-
XaHuN3M OygeT MCiicTBOBATH M B TOM cliydae, ecanm JacTh [t
epBoHAYANbHO ObLIa MoCTpoeHA cAydafimEIM obpaszom HIH
eClIl BeJIWYHHH S 00pa3ynT CIYJAHRHYI0 MOCIERoBATelIb-
HOCTh (3HayeHWe (pasel «HocTpoeH claydaftHEIM 0Opasom»
pasesacHEeHo B § 13.1).

Taroro popga caydaiHOCTs HOCTPOEHHA, BepPOATHO,
B M3BeCTHoH# cTelleHW HMeeT MeCTO B HePBHOU cUCTeME,
CTPYKTYpHHE eJWHALL KoTopo#l (MeBApuTH, KOHIEBHIE
pPa3BEeTBJEHUA, MOMeT OHTb, OelIK0OBHEe MOJEKYJIH) CTONb
MHOTOYMCJIEHHE, 9T0 HAKAK He MOTYT OHTb olpefieleHsl
BO BeeX feraiax remotunoM (§ 1.9). IloaTomy mpm moctpoe-
HUU SMOpPHMOHAJBHOTO TOJOBHOTO Mo3ra HEKOTOpHe N3
YaCTHBIX JAeTajiell, BO3MOKHO, oNpeleSanTca cAydaiiHbIMuU
MECTHEIME 0COOEHHOCTAME TaKNX QAKTOpoB, KAK KOHIEHT-
panusa KUciopofa WIH colieil, MECTHRIe MeXaRMJecKne Ha-
npsxkeHUst U T. 0. Ecaum pearupyiomas gacte R nepBoHAa-
YajbHo CTpoUNach UMEHHO TAKUM o0pasoM, 9To He MemaerT
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paGoTe BTOPO#l 00paTHON CBASH: oHA NpPUBEJET OPTaHU3M
K afanTamyiu.

Touno Tax 3Ke MBI He [lelIalil HUKAKEX IPERNOI0MEHAN
0 TMoclefoBaTelAbHOCTH 3Hadenuil S (KpoMme TOro, 9To OHH
He A0JKHBI 3aMeTHHM 06pasoM KOppesupoBaTh ¢ coOHTHA-
MU BHYTpH nods). llosTomy mwoboit HeKoppendpyromuii
daKTop MOMET CAYRUTH UX MCTOYHIKOM, I OHH ToKe Mo-
IryT OWTh B YKAa3aHHOM CMELICJE CAYYalHBIMH.

Javmpacmadbuasvias cucmera

7.26. B nepBom mW3faHUmM cucTeMa, oNUCABHAA B 9TOH
rnaBe, Obina HA3BaHA «yJabTpacrabuiabHoiy, n B § 8.0 Mu
THOKa)KeM, 9eM oIpaBIEBaeTcA Takoe HazBaHUe. B To Bpemsa
MBL CYNTAJW ‘3Ty CHCTeMY YHUKAAbHOIl, HO HAajbHeimiee
uccaenosapme (cM. «Bpepgenne B kuGepHeTHry», §§ 12/8—
20) morasano, 9To 3Ta ¢opMa — AWmMB ofHA U3 60IBMIOTO
KJacca pPOACTBEHHHX QOopM, Cpegd KOTOPHX OHA BH/e-
JAgeTCH TOJABKO TeM, 9To ¢ HeoObUailHO# SCHOCTBIO leMOH-
cTpUpyeT pAfx ocobeHHoCTell, MpeACTABAARMMUX HCKINIA-
TelbHHI HHTepec AiA Gmonornu. CloBo «yabTpacTalbuib-
HAA» JIydYlle COXPAHHUTb B COOTBETCTRUHM ¢ MOAXOHAOM, H3-
JoxeHHsIM B § 2.17, Tak Kak 8To ACHO ovYepueHHAA Popma,
BOKpPYT KoTopoil MoMHO BecTH o0cy)KieEuMe 0e3 KaKoi-
1160 BeoUupefleIeHHOCTA U ¢ KOTOPOl MO3KHO CBA3ATH MHO-~
JKeCTBO CXOAHBIX (JopMm, BCTpedajoIMXCA TIIABHBIM o0pa-
30M B KUBOH IIpHpofe.

HAna ynobctBa Mel gaguM QopMaidbHoe onpeneieHKe.
JBe CuCTeMH HeIpepbHBHO N3MEHANINXCA IepeMeHHHX
(«cpema» M «pearupymomas dYacTs») B3aUMoJeHCTBYIOT Ta-
KM 00pa3oM, UT0 MeKIy HUMH CYMEeCTBYyeT NepBHYHAA
oOpaTHaA cBA3b (U€pe3 CHOKHHE CeHCOPHEE U JBUTaTelb-
Hble IKaHaJuH). BTopas o6paTHas cBA3G, AelicTBylomasn mpe-
PHIBHCTO U CO CKOPOCTBIO ropasfio 6olee HA3KoTo HOpAAKA,
MJET OT Cpefbl K HEKOTOPHM «HelpepHBHEMY» I€peMeHHBIM;
HocAefHIE B CBOIO 0Y€PEAE BIWAIOT HA ONpefelleHHEE CTY-
nepdateie QYHKIUU TakuMm oOpasom, 4To 9TH PYHKIHUM H3-
MEHAIOT CBOI0 BeJIMYMHY TOrNAa X ToJdbKo TOrAR, Korfa
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«HellpepHIBHEIE» NIepeMeHHEe BRIXOAAT U3 3aJaMHEX Hpefe-
JoB. CrymeHdaTsie MeXaHU3MBI BO3EACTBYIOT HA pearu-
pYIOINIyi0 9acTh; B KadecTBe ee HAPAMETPOB OHH ONpefe-
AAIT, KAKAM ofpasoM oHa OymeT peardpoBaTh Ha «CpPemy».

(V13 aToro ocCHOBHOT0O THTIA MOJKHO BRIBECTH MHOYKECTBO
BapuanToB. MIX umsydenme 3maunTenbHO o0Jerdaerca moi-
HbHIM NOHNMAHVEM CBOMCTB OCHOBHOU QOpPMH, KOTOPYIO
MHE TOJBKO 9T0O ONUCAJH.)

7.27. Y ocHoBHO# ¢opME ecThb MHOr0 HHTEPECHHIX
CBOMCTB, KOTODHX: MEI emle He Kacanuch. OHaKo X cioBe-
CHOE ONICaHue MOKeT MOKA3AThCA CKYIHbIM U HeyOeanTenb-
B, x nyame Gyner mpojeMoHCTpHpoBAaTH HAa MAIWHE,
YCTPOHCTBO KOTOPoi HAM B TOYHOCTH H3BECTHO M Ha KOTOPoH
MEI MoKeM HaOM0faTh Bce, 9TO HPOMCXOAWT B pa3NNIHEX
yeioBusax. (MBI MorkeM Ha3HBaTh ee NUGO (MAMWHOH, KO-
Topasg JOJKHA MLICIHTB 3a Hac», Aubo, 410 Gojiee mpmu-
HATO,— AHAJOToBoH BHYHCAUTEIbHOW MammuHoi».) Oxgma
TaKkasg MamuHEA OHIIa HoCTpoeHA M IOJIYYHIa HA3BAHHUE «To-
meocTa™. Ee yerpoiicTBo M mnoBefeEme OyAyT ONMMCAHEL
B clefyiollenl riase.
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FOMEOCTAT

8.1. YuprpacTabunbgas cucreMa ropasmo Oorave muTe-
PEeCHBIMHU CBOIiCTBAMH, 9eM MOTJI0 OB TOKA3aTHCA HA e PBHIi
Barasan. HeKoropse 13 8TMX CBOMCTB HpEACTABIAIT OCO-
Onlit mATEpec A (UAMONOTA U NCHXOJNora, HO JJA TOTO,
uTo0bI 3HAYeHHe UX A QU3NO0JOTHH W NCUXONOTHH CTANO
HOHATHLIM, MX HY)KHO HafJe;KamuM oOpa3oM HpofeMoHCT-
prpoBath. G nenbio Takoil gemMoHcrpannu Ouiia ocTpoeHA
MAIIWHA, CKOHCTPYWUPOBAHHAA COTJACHO OUpPefeAeHHIO
yaeTpacTabniibHolt cucTeMBl. e yecTpolicTBO W HOBefeHUe
OyayT onHCcaHH B HAacToAmeil riase '

8.2. I'omeocrar (¢ur. 33) cocrontr n3 derripex 0/10K0B,
Ha Ka3KJOM U3 KOTOPHX CBepXy YCTAaHOBJEH BpallaloImuncs
MarsuT (¢ur. 34 u M Ba ¢ur. 35). YrioBoie oOTKIOHEHASA
‘9eTHpeX MarHHTOB OT CPeNHUX I0Jo:KeHWi IpefcTaBiAIOT
cofoll ueTHpe riaBHbE TepeMeHHbe.

Romerpyrnmo MamuBsl ME ommmeM Xo dacTaM. Hask-
BT GIOK co3faeT HA CBOeM BHIXofle MOCTOAHHEIA TOK,
NpPOHOPIIOHANBHKI OTKAOHEHNI0 MATHUTA 3TOTO Groxa
0T cpefHero mojoenna. Brxop yHpaBJiAeTCsA CIeY0muM
06pa30M. Ilepen xaKIBM MATHETOM HaAXOXUTCA COCY € Bo-
A0¥; M0 KOHIAM COCY/ia PACHOJO0KEHH JIEeKTPONH, CO3AAI0-
IEe B HeM PasHOCTh HOoTeHNnranoB. i MarEuTy npuxpelieH
IPOBON, HOTPYKEHHHNI B Bofy ¥ OTBONAINUHA HA CETHY

1 Pajim KparkoCTH MAIIMHY HAZBAJIM «TOMEOCTAaTOM», M HTO Ha-
3BaHHe, I0-BHAMMOMY, UpuemiIemo. OfHaKO IPOM3BOJHEE CJI0BA
«TOMEOCTATHICCKUNY M (TOMEOCTAaTHICCKW» B NIDHMCHEHWH K CBOHCT-
BaM M LOBEIGHAI0 MAIINHK HEYJa49HH, TAK KAK IpHopuTeT Tpedyer,
9TO0H HMX OPUMEHSUIA TOJABKO B KAYECTBe NPOM3BOJHHX OT KHHHO-
HOBCKOTO NOHATNA (TOMEOCTas».
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—

TpHOJa HOTEeHINAaJi, BeJANYNHA KOTOPOro 3aBHCHT OT I OJIO-
yKeHUd MarguTa. VMerodnnk J cozpaeT aHOAHBIN MOTEHIIUAIL
150 ¢, a notenynan B Touxe I pasen 180 8; Taxum obpasom,
Yepe3 HOTeHIMoMmeTp [ TedeT NOCTOAHHHIL TOK ONpefeseH-
Hoil BeJWunHH. Ecin (4To 3aBHCAT 0T MOTEHIIMAJLA CETIH)
yepe3 TPHOJ TpPOTEeKaeT TOK TOYHO TAKOM Ke CMJBLI, TO HA

AT e Ry b e s e

dur. 33. TI'omeocrar.

Ha wampgoM OJ0Ke CBePXY PACNOJIOMKEHE MATHAT U KATYINKA, NOKasaHuble HA

¢ur. 34. Ha nepegHeit NaHeaIn HAXOQUTCA TPH PANA PYKOATOK, NPH NOMONIE KO-

TOPHIX OCYIIECTBIAETCA gnpanne:—me HOTEHIIMOMETPAMM (BEepXHWH pAx), Iepe-

KiIogaTeaAM X (CpeARuN pAx) H HBD%HJIIO‘;%TBJIHMH S (AuEHMl psanx). CM. Tak-
we ¢ur. 35H.

BEIXoze He OyaeT HEKakoro Toka. Ho ecnm Tpmon mpomy-
craeT Ooliee CHUABHNIA mam OoJsiee ciabbBlif TOK, TO TOK Ha
BrIXojle OyJeT paBeH PasHOCTH TOKOB depe3 TpHoJ U depes
HOTEHIMOMeTp M OyeT IMeTh COOTBEeTCTBY0Mee Ballpaslie-
ane. Takam o6pasoM, nIpu HaJje:Ramed ycTaHoBKe HOTEH-
muoMeTpa E ToK Ha BHXofe NpHOIN3ATEIBHO MPONOPIUO-
HalleH OTKJIOHeHMI0 MAarEuTa M oT cpeHero mojioyKeHus '.

Baoxn coequEeHbl Me)XAy coboii Tak, 4T0 BHIXO0AHOI
TOK KasKIoT'o M3 HEX HogaeTcd Ha TpU Apyrux 6moka, T. e.

1 9pan M. Hiuerckuit B Bricmeit TexanuecKoi mxoie B Jeandre
. (TonnaHnmA), He MBMeHAA I€PBOHAYAJLHOTO IPWHNWIA, CKOHCTPY-
HPOBAJ W MOCTPOMI TaKyio QopMy MallMHbI, B KOTOPOH MarmuT,
KaTymKHN, MOABIMKHWIA DICKTPOL M BoJa 3aMeHedLl cXeMo#d MoOCTa
Knpxroda ¥ KoHZeHcaTopamu.
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KAKNBIE OGl0K moiydaeT depe? OTHENBHHN BXOX TOK OT
KasKIoTo M3 TpeX oCTaJNbHHIX.

Bxopmnle Tonu neficTBYIOT Ha MArHUT AaHHOro OJoKa
depe3 oOMoTRE A, B u C, Tak 9TO BPAMANIOUIA MOMEHT
MargaTa OpnOAmsnTeLHO HpoHopHMOHAJEH ajireOpande-
cKoil cymMmme TokoB B oOMoTKax 4, u C. (Ha maranTt meii-
cTByeT TaKxe oOMoTea D B KadecTBe coOCTBeHHOU o0paT-
Hoil cBA3M.) Ho mpexpe YeM KasKALId W3 BXONHHX TOKOB

DO ur. 34. Merasm oraeabHOro Ga0OKa
romeocraTa: MarHAT (IOYTH He BHJeH),
KATyIOKa, OCh MArHATA, HOABHGKHEIA TPO-
BOJHHK H BOgAHOW HOTERIMOMET] € 3JIeKT-
posaMi ma 000X KOHIAX.

KaTymra coCTonT n3 4eThipeX 00MOTOK, 0003HAYEHHBIX
Ha ¢ur. 35 6yxkBamu A, B, C u D,

KOCTUTAET COOTBEICTBYIOMell 0OMOTKH, 0H HMPOXOAWUT Yepes
neperio9aTesb X, onpefedsom@mil HANpaBICGHAE €ro
B 00MOTKe, U dYepe3 HMoTeHIHoMeTp P, KQYopHii ompefe-
JaAeT, KaKag 9acTh BXOJHOTO TOKA HomajgeT B KaTYIIKY.

Ilpp BKAOYeNME CHCTeMBI MATHUTH HAYHHAT [BH-
rarbcA MOM AeiCTBHEM TOKOB OT [PYTruUX 6JI0K0B, HO BTH
ABIKEHHA BefyT K H3MEeHEeHWI0 TOKOB, KOTOpoe B CBOIO
odepefb M3MeHAeT ABWKeHMA, U T. A. MosKHo moKasaTh
(§ 19.11), 9T0, HOCKOABKY BABKOCTH BOAH B COCYAAX MO~
CTATOYHO BHICOKA, CHCTeMa HeThbipeX NepeMeHHKIX — HO0Jo-
JKeHNH MATHHTOB — BefeT cebs npmbam3mTenbHo Kak
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cucTeMa, ompefieaaeMana cocroauueM. Ilepermiowatesn m-
HOTOHLIUOMETPH CIY)KaT HJIA 5Tol CHCTEeMH mapamer-
paMu.

Korga stuM mapaMeTpam 3safad onpefedecHHMil Habop
3HavYeHNH, MATHATH BeAyT ce6s BIoJHEe ompefieIeHHEIM 00-
pasoM, TAK KAaK MapamMeTpH oIpefelfAnT IoJie CUCTEME H
TEM CAMEIM ee JUHHHA NoBeleAuA. LCId 3To moje cradbBian-
HO, BCe J0THpe MATHWUTA MPUXOAAT B CpefHee NoI0KeHAE,

L

/N Y

T"DER \x)_l
ik

® ur. 35. Cxema opmHoro OJ0OKA ToMeOCTATA.
O6LaACHEHME CM. B TEKCTE.

B KOTOpOM OHH AaKTHUBHO COMPOTHBIAIOTCA BCAKOH Io-
IHTKe CMEeCTETh MX. B crydae cMemeHMsA BO3HAKAET K0Op-
dunuposanras AaKTHBHOCTL, BO3Bpallaioliad WX B cpefHee
noXoskenne, OfHAKO [Apyrue CoYeTaHUA ODapaMeTPoB MOTYT
INpHBECTE K HOCTAOUIBHOCTH; B 9TOM CiIydYae HIPOMCXOJHT
«BHOpOCY, X MATHUTHL ¢ Bo3PAcTAnMEN CKOPOCTHI0 OTXOHAT
OT CBOMX CPefHNX MO0 eH NI, 10K He YIHPAITCA B KORILH
COCYHAOB C BOMOH. :
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Taxnm ofpasoM, MH MOKAa3am#, wTo HAMA CUCTEMA HU3
YeTHpeX MepeMeHHHX sBJgeTcs AUHAMHYOCKON CHCTeMoOH,
onpefedAeMoli CoCTogHMEM, M 9TO cXeMa HeNOCpejCTBeH-
HBIX BO37eACTBRIl 1A Hee OyjeT BHIIALeTh Kak ¢ur. 13,4.
lloxe aTo#t cucTemH 3aBUcHT 0T 32 napaMerpoB X u P. Ona
HOKa emme He yJabTpacTabmabHa. Ho BMecTo Toro, 4rolH
yUpPaBJIATH BXOAHLIMH TOKAMH HYTeM «PYYHOU» yCTAHOBKH
12 paMeTpPOB, MOYKHO HATIPABUTH TH TOKH ¢ IOMOMIbIO Tepe-
xinJareiell § depes amaNormuHbBle KOMIOHEETH, YCTAHOB-
JIeHHble HA YHMceJleKkTope (miaroBoM Iepekmiodatene) U.
Bubop sravenuii KomnoneaToB B U/ BEaMepeHHo CesaH Ciy-
qafigeiM: NJIA HUX OBIJIY B3AThl YMCHOBHIE 3HAYECHUA W3
«Tabnunu caydaiasx ducemy Onmepa u Meitrca. Tak Rak
KOMOOHEHTHI IOAMOHTHPOBAHE K MATOBHIM NepeKJiruYaTe-
AsAM, 3HAYEHAA HapaMeTpoB B KAKALIM AAHHHM MOMEHT
ONpeNeNaIoTCA IoJNoKeHNeM BTHX NOCHeAHEX., 2D moJgoke-
HUI KaiKAoro U3 4eThipeX YHUCEIAEKTOpoB (IO ofHOMY HAa
KKALHA OMok) obecmeumBaror 390 625 roMmOuMmanmit 3Ha-
YeHMI MapaMeTpoB.

Peme F mnpeacrasuser coGoil cymecTBeHRyI0 nepeMen-
Y0 6xoka. Ero KoHTAKTH 3aMBIKAIOTCH TOTIAa M TOJBKO
TOFIa, KOTJZa TOK HA BBIXOE¢ NPEBHIIAET OIpPeNeSeHHYI0
Benrnunny. Horma sTo mpouwcXoguT, B KaTymkn ( yHHUCe-
AeKTopa IOCTYHAeT TOK, 9To BegeT K M3MEHOHUI) BEAUIUH
napamerpoB. llenb KaTymku G perylsapHO mnpephBaercs
OpH moMolll ocoboro mpucmocobienna (He MOKAa3aHHOTO
Ha cXeme), MO3BOAAMEro fofaBaTh HaNpAKeHAEe Ha KOH-
TaKTH F ¢ uaTepBanamu oT 1 mo 10 cex (9acToTy MOsKeT pe-
ryjiupoBaTh olleparop). Hampumep, IpH yCTaHOBKe HA
3-ceKyHIHEIe HHTEPBANH YHUCEAEKTOp OyneT Kamasle 3 cex
mnbo U3MEHATH BeJWIHHE NapaMeTpoB (ecnum F moaydaer
TOK, CHJIa KOTOpPor0 BHIXOJMT U3 FAaHHHX IpefeloB), Aubo
OCTABAATH HX Mpe;KHNUMH (€Cjid CHJIa TOKA OCTAeTCHA B 3THX
mpenenax).

8.3. B ToM, 4To onmHMcaHEHag MamuHA YAbTpacrabuibra;
MOKHO YOeguTheA myTeM MCCHAeNOBAHHA COOTBETCTBHUA ee
onpefefeHHAM YyJabTpacrtabuibHOCTH, JAHHHM paHee.

Mamwmaa w®MmeeT deTHpe IJiaBHbHE HepeMeHHHE — IO-
JOMeHNsT deTHipeX MArsuToB (KoHeTHO, HX MoxKeT OBITh
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MeHbme, eCIH HCHOib3YIOTCH He BCe YeTHpe 0/i0Ka). ITH He-
peMeHEBIe COOTBETCTBYIOT KaK «Cpefier, TAaK M pearnpyomei
qactys R ma ¢ur. 22 — pacmpepelieRne MX MeRAY IBYMA
HMoJICHCTeMAaMH HOpou3BoJabHo. Pene F cooTBeTcTBYHOT CYy-
I0eCTBEHHHIM MOPEeMeHHELIM, 2 TOKM, Iporekawmue Yepes F,
KOT7Ia KOHTAKTHL MAarHUTOB OTKIOHEHLI 0T CPefHero IoJo-
sieAns Goliee IeM Ha 40°,— OHBHOIOTHYECKHM MpefesiaM.
I'1aBHBIe TepeMeHBHE N3MEHATCA HellpepHBHO M Bo3j[eicT-
BYIOT ApyT Ha Aipyra, 00pa3ysA mepBriHyio oOpaTHYIO CBA3h
cAoKHOH CcTPYKTYpH — Tuna A ma ¢ur. 13. Iloae gers-
pex TIaBHHX NepeMeHHHIX IMeeT JHIOND OJHO COCTOAHIE
paBHOBecHs (B IeHTpe), KOTOpoe MoKeT OKITh YCTOHINBHIM
Uiy HeycroiiumBeM. Taxum obpa3om, cmcreMa jambo cTa-
6mnbHEA W cHoco0HA CcAMOCTOATENBHO YCTpaHATh Hebolb-
mivie UMIYJAbCHEE OTKIOHEHWS MATHUTOB, jiubo HeCTAONIL-
HA 1, OyJydYH BHBeleHA W3 pAaBHOBECHS, IPOTPECCUBHO
«caMopaccTpamBaerca», NoKA KOHTAKTH MAarHMTOB He [10-
XOIsT o KOHI0OB COCYHOB ¢ Bonoil. Haxoil oHa Oyuer, 3a-
BHCHT OT KOJAHYECTBCHHHIX XAPAKTOPHCTHK MEPBUYHKIX 00-
PATHHIX CBA3€d, KoTOphie oNpenendoTca 3HATeHHAMU CTY-
HEeHYATHX QYHKINMT,

CooTBeTcTBHE MeEKIY CTYNEHYATLIME MeXaHI3MaMU
(§ 7.18) m wacTAMEH roMeoCTaTa MOKHO ¢ PABHEIM OCHOBA-
HUeM HOpefCTaBAATH cebfe B HeCKONDKUX pAa3jNiHBIX Ba-
pnanrax. lloskauayii, npome Bcero oTOMECTBUTH COCTOA-
HHME 3THX MeXaHm3MoB ¢ 12 BeaWduEamu, onpefelaeMbIMI
NOJIOKeANEM YHHCEIEKTopoB (1o 3 JIs KaKAoTo U3 HUX).
Ecin xopTaKkT Margmra ofHOI'o H3 GJI0KOB Ha JoCTaTO4YHOe
BpeMA BEHIIET M3 mpefesioB +45°, To TPH CTyUeHUYATHIE
¢yrrINN ONoka M3MEHAT CBoe 3Ha4YeHNWE. | pH HOBBIX 3HA-
JeHNd He NMeI0T HMKAKOU olpefleiecHHOM CBA3H C IIpEJBI-
LyIuMu 3HAYeHUSIMH WIU ¢ Hpobiemoil, HocTaBlIeHHOU
nepel MAIIWHOH: 8To TpocTo 4ucia, CJlelyiomue Mo 1o-
psanry B rabanme Oumepa u Weiirca.

Jlerko BuUmeTh, 4To M TPU HCHOIH30BAHHMU J00Oro oT-
LeabHOTo OsoKa, Mubo ABYX WiIN TpeX 0J0KoB (4T0 IaCTO
LeNaoT paj YOPOIIeHMs) MOoJydeHHAA IOACHCTeMA TOJKe
6ymer ynbTpacTabmIbHOM,
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Tomeocmam xar Mexrarnuam, cnocoosvtil
% adanmaiuw

8.4. OgH0 13 3aMeYaTeIbHHX CBOMCTB HepBHON CHCTeMEl
COCTOMT B TOM, YTO OHA cIoco0HA mpucHocadIuBaThCA K U3-
MEeHEHAAM, NPOU3BeJeHHHEM IIyTeM XHPYpPIHYecKOoro BMe-
maTeiabcTBa. Jlofo0HHe sKcnepMMeRTH, HadYdHAA C mep-
Boii paGorst Mapupa um KoHdYag HemaBuuUME paboramm
Cneppn, BeBBaX# 00JbINOA NHTEpPEC X HeMalloe YAHABJIeHHUeE.

Bonee 40 mer masag Mapuaa mepepesan y o0esbaam
MecTa HpHUKpelVIeHAA BHYTpeHHe#d U Hapy>KHOU IPAMEBIX
MEMI 1jja3a ¥ NPAKpeNHJa 3TH MHIIOH TaK, 9T0 OHM OKa-
3aJIUCh IepeKpemeHHHMHE W cOKpamiedne HaApPY:KHOA NpsA-
MO# MEIIIIEL IOBOPAdYMBAaLo I7Ia3 yiKe He HAPY)KY, a BHYTPb
K cpegueii mauu. Korpga pasa saxuna, Mapnaa ¢ ygusie-
nueM ofmapysxui, 4To oba riasa OpOAOILKANLH JBUFATHCA
COTJIACOBAHHO, T. ©, OMHOKYIApPHOE 3peHHe COXPAHHIOCH,

Bnocnencmnn Coeppy mepepesiBas HepBH MLINIII-
crubareneii u Mumn-pasrubaTeneit mepegHeidl KoHEIHOCTH
y mayxooOpasHo# 00e3bAHH H CmMHMBAJ X WOPEeKPECTHEM
oOpasom. Ilocie peresepaniu HepBOB KOoOpAHHALUA ABU-
JReHUH DepeHMX KoHeYHoCTeldl BHadalde OHJIa pe3Ko Ha-
pymeHa, Ho oHa IoCTeleHHO yJIydmalxach, IDoKa He BocC-
CTAHOBHJIACH CIOCOOHOCTH K 0o0Jlee MJIM MeHee HOpPMAJb-
HOMY TepeABI KeHN0. TaKkWe pe3ydbTaTH THOAYHE AIA
OTPOMHOTO 9HCIA ONHKITOB, M HAM AOCTAaTOYHO ABYX IIpHBe-
ReHAHX mpuMepoB. Temepb mocMorpuM, Kak Oyjer BecTn
cedsA mocle aHAJOrMIHON ONEpal¥id IOMeoCTar.

Ha ¢ur. 36 noxasano mosesieEre roMeocraTa, pagu 0po-
CTOTH COCTaBJIEHHOTO TOJBKO M3 ABYX B3aUMONEHCTBYIO-
mux 6aokoB. CxeMa HenmocpeACTBEHAKX B3l eHCTRAN AMeIa
Buf 122; BoagedicrmeM 1 -~ 2 JRCIHEpPUMEHTATOp YHpaB-

IAJ BpYUHYIO, & Bo3feiicTBHeM 2 — 1— Jepe3 YHHCEIEKTOD.
" Buagaje xoMOMHaIMa 3HaYeHHMA CTYOeHYATHX QYHKIMA
o0ecneduBaja cTabMIBbHOCTH, KAK BHUAHO IO pPEaKmuM Ha
Di. (Unararens, Koneddo, JKoJKeH HMeTh B BHAY, 9TO 9TO
IpocToe BO3BpAINEHNEe K WMCXOXHOMY COCTOAHHIO IOCHe
CMEIUIEHHIA CAYNCUM NPOMOMUNOM BCEX CIOKHHIX BHJ0OB
TOFo Hpoilecca, PacCMOTPEHHMX B TIL. 5.) B moment R,

”,
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HOBafd YCTAHOBKA IHeperTioYaTedsd, MponsBefeHHAA BpyI-
Hyl0, CHieJalia cHcTeMy HecTadwmibHo#l, Ipousomesa BHOpoC
I MlepeMeHIBIe BHINIM U3 3a/[[aHILIX NpefesoB. Y HUCENeK-
Top GaoKa 1 mamenma cBoe moloykeHHe, ¥, KAK 0Ka3aloch,
IHepBas ke IochefAylomas npoda upuBena K craluiibHOMY
nouo. Moxeo Bupers, 9To ecan o I oTKIoHeHHe BBepX

! A —
Ry
2 . Y .
Dy ... .o Do
Lt
Bpemz >

( nr., 36. BaanmopeiticrBre nByX Gi0KOB roMeoctara (1 1 2).

Bepruraliblple QTHIOHEHHA KPUBLIX I W 2 oTpAMKAIOT OOKOBLIE HBIMKEHHA Mar-

HUTOB B OJloxax 1 u 2 cOOTBETCTREHNS . IInku 1ta KpHBoHl U moABNAIOTCA B MOMEH-

ThHI U3MEHEHNA MOJ0EHUA INAroBoro nepexmjmovatela B 6moxe 1. IIYHKTHDHLE

JUHHH COOTBETCTRYIOT KPUTUYECKMM COCTOAHMAM. OTHIOHemmA D 1pousBomui
ONIEPATOD, ANA TOrO ITOOH! OXNPCHENNIThH PEAKIIMI0 CHCTEMIL.

(D,) B Oaokre 2 npuBoauio K OTKIOHEHHIO 66epx B Oioxe 1,
To mocie K1 oHO BH3EBaeT B OloKe 1 OTKIOHEHHe BHHS3,
T. €. YHHCEJIeKTOp BH3BaJl UHEepCUl0 [ellcrBHA 2 -» 1.
Jroil MHBepcuedl OHJIa CKOMNEHCUPOBAHA WHBEPCHA Jeil-
creuA 1 —+2, BH3BaHHas mHepecTaHOBKOH IepeKIodaTels
B MoMeHT Ri. |

llocne R2 Bech mpomecce moBropuica. Ha oTor pas gas
BOCCTAHOBIEHNA CTA0HIBHOCTH [OTPe00BaNOCh TPH Iepe-
CTaHOBKM yHUcelexkTopa. CpamHenme pesyabrara pAeiict-
Bua D, na Gaor 1 ¢ pesyabraTom peicTBusi D2 HmOKasbi-
BaeT, YTo BHOBD IpoHU30MIJia KOMIEHCaI .

Ecam MBI X0THM yCTaHOBUTH COOTBETCTBHE MEKAY SB-
JIeHUAMHY B HEPBHOI cHCTeMe U B TOMEOCTATe, TO MKl JOJIKHK
(cM. § 3.12) oOparwTh BHMMaHHe Ha TO, YTO AHATOMHUTe-
CKMHM KpHUTepH#A pasjeIeANA CHCTEMbl HA (GREBOTHOOH
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M «Cpefy» — He. eJUHCTBOHHO BO3MOKHHU: BO3MOYKEH W
dyaxnuonansueri Kpurepnil. [lpegmosoxum, aro o0esbsiga,
AJA TOro 9TOoOH RKOCTATHh NUINY W3 SIUMKA, FoJdiiHa INOTHA-
HYTE K ce0e pHuar; ecyiu Mol HepeperkeM CYXOKATHA MBIILI-
crabareseil ¥ MHIMI-pasruGaTerIell pyKH M NPAKpENHM 3TH
MEIINE B JepeKpecTHOM MMOJ0KeHNH, TO AJS KOpH I'0J0B-
HOTO MQ3ra 9T0 M3MeHeHHe He OygeT CYMeCTBEeHHO OTIIH-
gaThcA OT TaKo6 IIePeCTpOUKH sADIMKA, Hoclie KoTopowu

/ s —

Sy Sg

U
Bpemst ——— » H

@® ur. 37. BsauMmopeiictBae TpeX OMOKOB,
B momenT R nmpousomia wHBEpCHA HmelicTBua 23,

pHYAr HYKHo 6yeT ToIKaTh, a He TANYTH K cebe, CnnHHEOM
Mo3r, mepudepuveckue HEPBHI, MBI, KOCTH, pHYar u
AWK — BCE 9TO KOMIOHEHWTH «Cpefbi» AJH KOpH TOJOB-
HOT0 Mo3ra. [lepekoMOMHAanuA cBA3EH B Kope Mo3ra MoKeT
KOMIEHCAPOBATh HHBEPCHI0 CBH3H B Cpefle HE3aBHCHMO OT
TOro, MPOU30HieT I 0OHA B CIMHHOM MO3ry, MEIMIAX WA
puraare. [loaromMy MosHO okmpiarh, 9To Kopa Mosra Oypmer
MCI0JIb30BaTh OfMH U TOT ’Ke KOoMIeHCATOPHHIH Ipollecc,
rie On HM Tpou3omyia HHBEpCHUA.

Huaa Toro 9ro6H MPUMEHHTEH NPUHIUN Y.IbTpacTraliasb-
HOCTH, MH JOJLKHE IpeoJosKATh, 9T0 TaKue ABJICHHA,
RaK «OHHOKYIAPHOE 3peHNe» M KHOpPMAJIbHOe HepeBUKeHne
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JKHBOTHOTO», CBASAHH C TeMU HepPBHHMHU MeXaHHU3MaMW,
Omarofapsa KoTOPHM OTKJIOHEHHA 3THX QYHKIUH 0T HOPMH
NMPUBOAAT K B0o30YyKAeHNIO, KOCTATOYHOMY JJIFS TOro, YTo0h
BRHI3BATh H3MeHEHUA CTYNEHYATOTO THNA B MeXaHH3MaXx,
yipanagomux 3THMH Qyskmusmu. (Bompoc o wmpaspgo-
mofgo0HOCTH 3TOfi rUIoTe3M OyieT paccMorper B § 9.4.)
Torga yabrpacTabMIBHOCTL aBTOMATHYECKHM NPUBENET K
BOSHHKHOBCGHHIO DoBeJeHuns, ofeceduBajoniero OMAOKY-
JApHOe 3peiine HIH HopMaJdbHoe TepefBilieHue.

8.5. Doiitee cumomuuil unpumep nokasan Ha ¢ur. 37.
bioxu romeocrara ObIM BRIWYEHEI TaKHEM o6pasoM, 9TO
cXeMa IelloCpe[CTBEHHHX BO3/elICTBHI HMela BHJ,

N
3/ At |

Ceszp 3 - 1 Omna mocTosiHHO ycTaHoBieHA TaK, 9TO OT-
IJIoHeHMe B 0J0Kke 3 BEI3RBAJ0 0TKJIOHEHNE IIPOTUBOMOOK-
noro Hanpansjenusa B Oiaoxe 1. [leiicteue 1 - 2 ynpasas-
J0Ch YHHUCEJIeKTOpPOM, a /[eicTBAe 2 — 3 — BKCHepUMeH-
TaTopoM BpYuRYVI0. B nadane omnbita peiictBus 1 — 2 nu
2~ 3 mcnnpiThBaNMCh mwyTeM cmemienua 4 Bams (§1), mpowns-
BOJIIMOTO 9KCIEPUMEHTATOPOM; 33 STHM CJER0BaJ0 OTKJIO-
HeHue 2 BHU3 (T. €. B TOM jKe HAIPABJCHHH), a 38 OTKJIO-
HeHieM 2 clef[0BaNo cMemeAde 3 BHN3 (B ToM >Ke HaUpas-
JIeHHH). 3aTeM OTKIOHeHHe 3 NPUBORUIO K CMEDIEHHIO
1 BBepx — B mampaBjieEMW NPOTHB MCXOAHOTO CMEMIEHHA,
4YTo M 00yCI0oBANUBANLO CTaOMNBHOCTD.,

B Momenr R aKcumepuMenTaTOp Ipom3Bedl HHBEPCHIO
fledCcTBMsA 2 —~ 3, TAK 9T0 Telleph OTKJIOHeHWe 2 HpPUBOIMIO
K NPOmMuUGONOAOHCHOMY OTKIOHEHWIO 3. JT0 H3MeHeHHe CO3-
JaBaJo MOPOYHHHA KpPYyI M YHUWITOMAJ0 CTaOHIBHOCTD;
OflHAKO ToJoKedaue VHUCEeJeKTopa NpofoiKalo H3Me-
HATLCA, IToKa cTaOMIbHOCTH He OblIa BoccTaHoBIeHa. Ilpn;
HacHIbCTReHHOM cMemeHun 1 Buua (S:) oOmapy;kuBajach
BHOBb o0peTeHHaA CTaOMILHOCTD.

Ongaro mony4eHHAsA 3anuch 3acJIyH{HBaeT 0oJlee BHU-
mMarelnbHorg naydesusa. B Mmomenr R peitctBue 2 - 3 OmiIo
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MHBEDPCUPOBAHO, B peaknur 6iokos 2 m 3 Ha cMemenne S
JIeMOHCTPHPYIOT 3Ty WHBEpCHIO: B Touke S Omokm 1 u 2
OTKIOHANUCH B OBHY M Ty ;Ke CTOPOHY, a B Touke Si—
B IPOTHRONON0KHHE cTopoHH. CpaBHeHHMe KoOHTpoOIApYe-
Moro yHHCeJeKTopoM jaeitctBEa 1 -~ 2 mo u mocae IR Towxe
NoKa3HBaeT, YTO ecld BHavajie OTKJIoHeHWe 2 Onuro Ta-
KUM Ke, KaK M OTKIoHeHNe 1, To BIOCHEICTBUHA 0HO CTAJO
nporuBonoNoKinM. TaxmMm o0pasoM, HHBepcHA CBA3H
2 —+ 3, npomsBelenHaf 9KCIepPEMEHTATOPOM, BEI3BAJIA WH-
BepcA0 cBA3UA 1+ 2, KOHTpoAMpYeMOH YHHCEeIeKTOpPOM.
Bropas mEBepcHa KoMIeHcCHpoBajda mepByio.

Hepsraa cucTema gaer MHOro MPUMEPOB TAKOM IOCIE-
JORaTeJIbHOCTH cOOBTHII: cHauala BHpalaTHBaeTcA peak-
AA, 3aTeM IKCIepUMEHTATOP NPOW3BOJUT H3MEHEHHE BO
BHRITHeil cpejie, M, HAKOHEI], B HEPBHOM CUCTeMe IPOHCXO-
IUT TepecTpofika, KOMIGHCHpPYIOUWAsA BTo M3Memenwe. La-
kUM oGpasoM, roMeocrar Moxer obnamaTh, B dlIeMeHTap-
Hoit opme, CIOCODHOCTHIO K caMoIepecTpoiike.

8.6. Teneps Mr1 MosKkeM OIeHMTH, HACKOJABKO OTIHYAETCH
yabTpacTadUAbHAA cHCTeMa OT HpocToit crabuianmHoil cmc-
TeMbl, KOTAQ YCJA0BUS MO3BOJAIT ACHO NPOABUTHCHA 3TOMY
OTJIHIHAIO.

[loxaskeM oro Ha mpmMepe. ABTONMJIOT MpeACTABAAET
coGoit mpubop, KOTOPHA, TOMAMO IpoYero, HoAAep;KUBaAeT
CaMOJIeT B TOPU3OHTAJNLHOM HonoKenmu. IloaTomy on jro:-
e OHTHb TAaKMM o0pa3oM CBA3aH ¢ 3JepoHamu, 9ToOH B
cliydae OpaBoro KpeHa dJepOoHEH NOf fefCTBHEM ero BHXOJ-
HEIX BeJHUAH 3aCTAaBJAIHE CaMOJIET KpeHUThCA BIEBO.
Iipn Hagne)ramieM CoefHHEHUH YacTeil BCA CHCTeMa CTa-
OmibHA M CHOCO0HA K CAMOKOpPEKIUHA: caMoJIeT MosKeT Oe-
30IIaCHO HepeceKaTh TYpOyJIeATHHe HOTOKM Bo3nyxa, ubo,
HeCMOTpPSA Ha 9YacToe BOSHHKHOBEHWe KpeHa, oH Bcerja 0y-
fieT BHEIPABHUBATHCHA: 10OMEOCTaT IPH TAKOM COEIMHEHMM
meficTBoBaJ OH cxoRHHM oOpasoM. (OH He BmoaHe IpH-
criocolJied ANA 3Toll IelW, HO B HpAANUNe, Oyaydm cHal-
#ieH TAPOCKOTIOM, 0H MOT OH BHIIPaBAATH KpeH.)

Iloka MH He o0HAPY'KMIH pa3AMYAA MEKAY STHMU ABY;
mMa upubopamu. Ho cpaBHEM uX fgeficTBhe mpH oGpaTHOM
COCAIMHEHUH C 3NepOHAMH; TeHeph NPA BO3HUKHOBEHIH
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HeGoJBIIOT0 KpeHa aBTonMIOT OyReT cmocobcTBOBATH
ysesunenuio Kpeaa u Oyjer yOoopHO AeiicTBOBATh TAKHM He-
IpaBUIbHEM 00pa3oM o caMoro Kouma. I'omeocTar sxe Oy-
JXeT AeidcTBOBATh TAK JHINb N0 TeX IOp, HOKA BO3pPacTalo-
mee OTKIOHeHHe He 3acCTABAT CTYNeAYaTHe (YHKIHK
M3MEHUTH cBoe 3Hadende. IIpm mepBoM Ke NoABNeHUN HOJ-
XoAAMmMero HOBOT0 3HAYCHHs TroMeocTaT HadHeT NeHCTBO-
BaTh KaK cTabujamsaTop, BMeCTO TOro 9To0H yCHIUBATDH
BOSHAKMHH HKpeH, M BepHET CaMoJieT B TOpH30HTANbHOE
NoJoikeHne; Temeph oH Oyner oOHMHHIM oOpasoM aBToMa-
THIeCKH HCHPABJIATH OTKJIOHEHHA.

Taxum o6pasoM, HasBamHWe «yJIbTpacTabuIbHAK CHCTe-
Ma» He JHUIIeHO OCHOBaHMi; ubo eciW IJaBHHe HepeMeH-
HHe TaKo# cHMCTeMEl CBABAHK MeiiAy colo#t Tak, 4To HX
nojie HecTabuabHO, 0Ha OyAeT UBMEHATH 9TO HoJe [0 TeX
Hop, MOKa 0HO He clenaerca crabunsanm. CiemoBareabHo,
3/leCb MH HMeeM cTabUIbHOCTDH Gollee BHICOKOTOo MOpPAMAKA,
9eM ¥ CHCTOMH C OJHMM TIOJIeM.

8.7. Onntet Mapuaa x Creppu cay)kaT oTINYHKM BBOJ-
HHM IPWMEpOM, TAK KaK B HpUHIANEG OBA OYeHb IPOCTEHL.
WaorRa B TpocTOM SKCUepHMeHTe ¢ ajanTanueii ymaercd
VCTAHOBHUTH 0 CYIECTBOHHEE 0CO0SHHOCTH JHIMb MOCIe
HeKoToporo pasmunuienna. Hanpumep, Maypep momenian
KPHC B AMHUK, IOJIOM KOTOpPOro CIYKHJIA MeTajlndecKas
pemerka. K He#l MoKHO OO TWOABECTH BDIIEKTPUYECKOE
HanpsKeHne, TaK 9To KpHCAa, CTynas Ha pemIeTKy, moiy-
Jajla yaape. BHyTpu ammKa paXojuiach nejanb, IpH
ONyCKaHu# KoTOpoHd yAaphl TOTHaC NpeKpaliainch.

Horpma xpecy DoMemanz B AWUK N BRIOYAAH TOK,
MABOTHOE OOHYHO TPOABIAJO HeUeIeHANPABIGHHYI0 aK-
THBHOCTh — HpHTrajo, Oeramo, DMmano, Kycajdo pemerky o
OecHopAROYHO HAHOCHIO YAApH JamaMH BOKpYr cels.
Panbme unyu mosike KpHICa CIydyaiHo HaKEMaja Ha Ie-
Nallb U 3JIeKTpuYeckue yaapH npexkpamaiuch. [lociae 10-i
1po0H TPy BKIIOYEHAN TOKA KpECA 00HYHO HANpPABIAIACH
OpaAMO K HejaJd ¥ HAKAMAaJa Ha Hee. TaKoBH BKpaTIe
Ha0JJMofaeMEle ParTHL. ' -

PaccMorprnM BEYTpeHHHE CBABH 3Tol cucTeMe. Mu Mo-
JKeM JIOCTATOTHO TOYHO 0XapPAKTePH30BATH IpPONCXO/AINIeE
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B Hell ABJGHNISA ¢ MOMOMIbIO IHECTH IepeMeHHEIX, HJIN KoMIl-
JEeKCOB liepeMeHHHX, NOKA3AHHEIX B HIKeCdenyiomeil cxeme
HENOCPEeACTBCHHEX BO3JENCTBUH, KOTOPYIO MOIKHO MHOCT-

pourh, paccMaTpupas JeHCTBHe YacTed APYr Ha Apyra
B peaJIbHOH cucTeMe.

\

Cobnrrna B cen- 6 CoOmiTHA ® nBATA-
COpHO#i Xope > TeJIbHOH KOpe
o l
51 IR
Boabyxgenue B ITonoxenue Koucy-
KOKe HOCTeH
41 |2
Haupsxenne Ilonoxxenue
HA pelleTHe E 3 nenaan

Hanpnmep, BG30y'kaeEme B JBHraTeJbHOl KoOpe, He-
COMHEHHO, yIpaBiseT [BH;KeHAAMH KPHICH, HO HC 0OKa3LHl-
BaeT HUKAKOTO NPAMOTo el CTBHS HYU N4 OOHY M3 OCTaJb-
HBIX TATH TPYNI IHepeMeHHKIX; IMOTOMY MBI MoO:KeM Iio-
CTaBUTH cTpeany 1, 3Has, 9T0 OT Toro Hie OPAMOYTOJLHNKA
HAKAKUX APYTAX CTPEJOK He OTXONMT. (ITa efHHCTBEHHAA
CTpelKa, pasymeercd, o0o3Hadaer clo;xHBIH Kapat.) Ta-
KAM ke OyTeM MOKHO HANTHU I0JOKeHMEe 0CTAIBHBIX CTpe-
oK cxeMul. Herotopnie u3 mux, manpaMep 2 u 4, cooT-
BeTCTBYIOT CBSA3H, HE OCYUIECTBIAMIEH TOJIOMHTEIBHOC
¢usuvecKoe Bo3feiicIBNe HeNpepHBHO; OfHAKO, COTJIACHC
§ 2.3, MBL cumTaeM TakmWe CBASH MOCTOAHHBIME, Ho feiict-
BYIOIMUMA WHOTJA ¢ HYJEBOH HHTEHCHBHOCTHIO.

SaKOHYHB WOCTPOEHME CXeMbl, Ml 3aMe4aeM, 4T0 OHJ
obpasyer samkmyryio ¢yHkImoHaabayle Nenb, CmcTeMs
ABJIACTCA HOJHOH M M30AUPOBAHNOM, W H03TOMY €€ MOYKH(
CaMTaTh cHcTeMmoii, oupenenseMoil cocroAHmeM. g Tor¢
4To0B NpPHMeRMTHh HAIO TE3MC, MBI MPUHUMAEM, YTO YaCTI
CXeMEl, COOTBCTCTBYOINAA Mo3ry (NIpAMOYTOJBHUKY, COCNH:
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HeHHHe cTpelKoit 0), comepsKuT cTyneHIaTse MeXxaHH3MEH,
KOTOpHE IepPeXofAT Yepes KPHTAYCCKUE COCTOAHUS, KOTAA
TOJIOBHOII MO3T TOJIYdYaeT CTUMYJLl, HWHTEHCHBHOCTH KOTO-
PHIX BEIXOAUT 338 (M3HOJOTHYecKHe I'paHHMIHL.

Mu camraem cucTeMy yabTpacTabniabHOIl X MpefcKashI-
naeM, KaKkUM JoJKHO OHTH ee moBenedue. B ee mavalbHOM
COCTOSIHHHM, COIJIACHO FHNIOTe3e, HAUPAKeHWe HA pemieTKe
BelMKo. BelleicTBre 3T0oro CHNBHKM OyYAeT U Bo30y KAcHHE
B RojKe ¥ B TOJ0OBHOM Mo3Ty. BHavYajie KOMIINeKCH UMY Ib-
COB, NOCHIJIAGMEX K MBIIITAM, He HPHBOAHAT K TOMY IBHKe-
HU10 Tea)H, KoTopoe CHu3uIo OH HaNpsAKeHHe Ha penreTKe.
Coablioe Bo30y KIeHne B M03Ty 3aCTaBHT KaKue-To CTYIeH-
yaThle YBKOMA H3MEHUTH 3HaYeHHe, TeM CAMBIM BHI3LIBAA
pasandabie KoOMIUIeKCH ABmxeHuil Teqa. Crymeddarsie Me-
XaHASME HellocpeicTBEHHO [AelicTRYIoT Toldbko Ha sTane 0,
HO Bbi3BaHHHEe WMEH usMeHeHma Oyayr (§ 412.9) BauaATh Ha
IoJle BCeX MIeCTH IpPYIN rJaBHHEX NepeMeHHHX. WsMene-
HUA HWolA OYAYT OpoucXoinTb Bece BpeMfA, IoKa NIpofoi-
KaeTcA CUIbHOe Bo30y)xAeHHe B Mo3ry. OHM mpeKpaTaTca
TOrma M ToJbKO TOTAAa, Korfa cBaA3M Ha ?rame 6 mpeoOpa-
3YI0T Bo30Y KAeHHe KOMKHEIX pPelenTopoB B TaKHe JBUIKe-
HEA Teja, KOTOpPHE deped IOCPEACTBO MNERANH YyMeHb-
mar 9T0 BO30YKIeHNe KOKHHX perlenTopoB — TOJbBKO Ta-
KWe CBA3M MOTYT IpeKpaTHTh AalJbHedmmee HACTyIJleHWe
KPHTHICCKEX cocToAHmil. Uummm ciosamu, chmcrema Oy-
leT M3MEHATHCA [0 TeX Iop, IoKa He oOpasyerca crabuiIb-
"Hoe noJe. CradUaAbHOCTDh MpPOABATCA B TOM, UTo yBelnde-
Hile HAOpA)KeHHUA Ha permmeTke Oy/eT BeCcTH K TaKoil el
u3MeHeHH# B KoKe, POJIOBHOM MO3TY, MBIMIAX # IejalH,
KOTOpHe B KOHEIHOM pe3yiabraTe npomueodeiicmsyiom ype-
audeauo HanpsxeAnda. Kpome Toro, crabmiabgocts obma-
xaeT TeM CBOMCTBOM, 4TO0 OJarofapsa eM CymecTBeHHEE
nepeMeHHEe YA PIRUBANTCA B GU3WOIoTHIeCKUX Ipefelax:
Kphica OXpaHfgeTcA oT MopaKeHuA dNeKTPpAIeCKHM TOKOM, &
ee HepBHAsA CHCTeMa — OT [OJHOI'Q0 MCTOMIeHUA.

Mo:xH0 3aMeTuTh, YTO XOTA JeficTBHe 3 He MMeeT MpA-
Mol ¢BA3K (OyAb TO BUAWMOE CoeJUHeHHEe B pealbHOM all-
gapaTe MIM QYHKINOHAJbHAs CBA3b HA CXeMe HeloCpe/-
CTBCHHKX BOBJeHCTBAN) ¢ MecTOM H3MeHeHHN, MPOHCXOMA~
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mux Aa sTade 6, mocmexEMil TeM He MeHee mpuoGperaer
ajlaNTamHI0 K XapaKTepy feilcTeuA Ha srame 3. (JToT Bom-
poc Ot pacemorpen B § 5.43.)

Taxum o6pasom, aToT IpEMep MOKA3HBaeT, 9T0 €CHH
OBl KpHCA B OKpYKalomas ee Cpefa COCTABIANH YIBTpa-
cTaGHIbHYI0 CHCTeMY WM [eficTBOBAJH dYUCTO aBTOMATHYe-
CKH, OHM Hpomuiu OHl Yepe3 TaKoil Ke pAj N3MeHemMii,
Kako# nabaiogan Maypep.

Apeccuposxa

8.8. Temepr ME pacecMoTpHM Hpoliece «IpecCAPOBKH» B
eT0 OTHONIEHUHM K YIAbTpPacTabuiabHOCTH.

Beakaa fpeccupoBKA CBf3aHA ¢ NpHMEHEHHEOM (HAKa-
3aHAAY MY ¢BO3HATPAIKAEHAA», M MH JOMKHH TepeBecTH
9T HOHATHSA Ha Ham #3HK. lloaaTHe (Hakazanma» HecHox-
HO, TAK KaK OHO 03HAYaeT, 970 Te MJIH WHEe OpTaHH YYBCTB
MIH HePBHHE OKOHYAHWsA WOABEPTANCh pasfgpaKeHUIo,
AOCTATOYHO CHILHOMY NSl TOT0, YTOOH BH3BaTh H3MEHOHUe
CTyHeHYIATHX ¢yBKNEil B Hepruoil cucreme (§ 7.19 u 9.7).
IonaTne «Bo3marpas;kmenus» cnosxaee. OHo o0HYHO cBA-
3aHO € NoABJIEHMEM KaKoro-HmOYAb BemecTea (HampHMep,
OVNY) UK co3aHneM KaKUX-AuOyab ycloBmi (RampHMep,
0CBOOOMAeHN A JKHBOTHOTO), OTCYTCTBHE KOTOPHX JEHCTBO-
Bajio OB KaK «HaKasaame». ['maBHasA TPYAHOCTD COCTOMT
B TOM, 9T0, CYJA 0 UMEIOINUMCA JAHHHKM, HepBHAA CHCTe-
Ma, 0cOo0PHHO Yy MIICKOINUTAIOIMHAX, NO-BUJHUMOMY, cOfep-
JKUT CAOKHHE CHeNUaJU3UpOoBaHHHE MeXaHH3MBI, HpH-
Aamye SKABOTHHIM CBOfiCTBA, KOTOpPHE HEIb3A BHBECTH
W3 QUHAX JUmb OCHOBHEIX WPUHIHIOB. ¥ CTAHOBIEHO,
HaOmpHEMep, 9To cobaxu ¢ gHCTyIOd NUIMeBoxa, HECKONBKO
gacoB He MoJyd9aBmMe BOJH, OOHYAO BHIHUBAKT — eCIH
AAaTh UM OUTh — NpUOIA3UTENHHO CTONBKO BOAH, CKOIABKO
HYKHO AJIM BOCHOJHEHHsA CO3AAaBImErocsa jepumuTa, a 3a-
TeM TepecTAloT MATH; OHM 0oJbIme He MBIOT, XOTH HE B jKe-
AYIOK, HM B OpraBM3M He INOCTYIHJI0 HH KaIUIM BOJHL.
CaoificTBa TaKOro pofa MeXaHM3MOB emle He BIoJHE BLIAC-
HeHH, TAK 4TO IpH JipeccHpoBKe ¢ IPUMENCeHHeM Harpay
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HCIOJb3YIOTCHA MOXAHHBMH € HEU3BEeCTHHMH CBOMCTBAMHU.
3necb MH ofofifeM 9rtm cxoxHocTH. ME IpemmosokuM,
9T0 /[PeCCHPOBKA OCHOBAHA HA HAaKA3aHUU (HaHecedme 00-
JIGBOTO Pasfpajkedwd), T. €. HA KAKOM-TO W3MeHeHHH, yI-
po’KalolleM BbIBeCTH CYIieCTBeHHHE IepeMeHHHe H3 MX
HOpPMAJbHEX TPAHMI], MH IPeANOJOKHAM TaKyKe, 9TO Apec-
CHPOBKA IpH IOMOIM Harpaja ocHOBAaHA HA KaKOM-TO CXOf-
HOM TIpUHIHIIe.

Cremyer saMeruTh, 9TO B OIHTAX C JPECCHPOBKOH K-
CIePAMEHTaTOp YacTo HrpaeT /ABOWCTBeHAYI0O pPoJb. Bo-
IepBHIX, OH INIAHUPYET BKCIOPUMeHT M pemaeT, KaKde mpa-
BUJA ROJKHH COoOJOAATbCA Ha ero NpoTAKeHHH. 3aTeM,
KoTAa OpaBWja yCTaHOBJEHH, O0H YIaCcTByeT B JKcClHepu-
MeHTe M mofuYMHdeTcA 9TuM upasunaM. Ilepsasa podb Hac
He HHTepecyeT. UTo Kacaercs BTopod poia, TO BAKHO
OTMETHTDb, 9TO IKCIOPUMEHTATOP HAXORUTCA Tellepb 6HYym-
Pu GyBKOMOHAIBLHOIO MeXaHU3Ma JKCIepuMeHTa. JTO Jier-
9e IOHATH, eCJHM ero MecTo 3aHMMAaeT HeKBAAuGUIHApOBaH-
HLIM, HO HOCAYIMHHHA aCCHCTEHT, CJeN0 BHIIOJIHAIOMANL NH-
CTPYKIMH, HWJIH, emie Jy4mme,— almapar, aBToMaTHIeCKH
COBOPIMAINAA NpeANMCAHHEE [XeACTBMA.

Kora Beck mpomecc ApeccHpoBKE coBeprmaeTca aBTo-
MaTH9ecKH, JerKko IoKasaTh Hajudame oOparTHOl CBA3H,
IIOCTPOUB CXeMY HemoCpe[CTBeHHHX BospeicTuu. Hampn-
Mep, B OHOM ciy4yae MYKY, HaAXOJAIYICA B akBapuyme,
OTHEdANN 0T HECKOJAbKHX HeOONbmHX PHO MIOCKHAM CTeK-
JOM: BCSIKMiEl pas, KorAa ImyKa OpocalJach Ha 9TMX pHO,
0HA yAapANach o CTEKI0. SAeCh MOKHO ACHO pa3JUYHUTh
CIIefyIomie NpsiMEie Bo3xedcTBUA:

ARTHBHOCTL B JBAraTeILHON ! AXTHABHOCTD

ROpe ? MBI,

4] | }2

AKXTHBHOCTD B CeHCOpHOH Kope : IlaBieHne Ha
3 HI!:OC'“




172 . Tnasa 8

Crpenxoit 1 wmsobpaseno ympasienue, OCYIIeCTBIsEMO®
depe3 COMHEHOR MO3I M [BMraTelbHHe HepBH. [leficrBue 2
He OCYIIeCTBJAAETCA HeOpepHBHO, HO OHO He MeHee SICHO:
OIIBIT IXOCTABJEH TAK, 4T0 OIpeielieHHAs AKTUBHOCTh BejeT
K CHJIBHOMY MAABJAEHHI0O HA «HOC» MYKH, ApPYyrue ’Ke BUAH
AKTHBHOCTH — K HyJeBOMY fAaBienuiw. Jleifictsua 3 nm 4
npecTaBaAAT coboil mpocTo HelipodusHomoradecKue moc-
JeACTBUA TOTO WIH MHOI'O AABJIGHHA HA (HOCY.

XoTsa cXeMa aeT HeKOTOPYI cBobony Brbopa IepeMeH-
HBIX, COeAUHAEMBIX CTPEIKAMHA, ACHO, IT0 CHCTEMA, PaccMaT-
puBaeMasi B I[eJOM, COHEDP:KUT oOpaTHYH0 CBA3L.

B ppyrux oObTax ¢ ApecCHPOBKON peryifapHOCTD Jeii-
cTBHs 2 (KOTOpad B NpefHAYyIieM ciydae 3aBHcesga OT IO-
CTOAHHBIX (QU3UISCKUX CBOICTB CTeKsia) Moyker obecmedm-
BATheA ACCHUCTEHTOM, BCe BpeMsi BHINOJHAIOMMM IpaBuia,
yCTaHOBIeHHEEe dKcHepumenTatopom. Hampuwmep, I'punnan
COZlep/KaJl MOPCHYI0O CBHHKY B 3BYKOHENpOHHI[aeMOW Ka-
Mepe, B KOTOpoil BpeMsa 0T BPpEMeHN 3Bydal sgymmep. B Tom
M TOJIBKO B TOM cllydae, €CIH CBMEKA IOBOpadHMBaja Tlo-
JOBY BIpABO, BEIBATAJACh KOPMYMKA ¢ KYCKOM MOPKOBH;
Ioc/e TOro KaK CBHHKA OTTpH3ala HEMHOI0 MOPKOBH,
Ouma yaalAaiach ¥ mporece moBTopAlica cradana. Mosxmo
I0OKa3aTh HaJWI¥e B 5TOU CHUcTeMe oOpaTHoU CBA3M, TaR
KaK CcXeMa HeNOCpeICTBeHHBIX BO3[eHCTBHI HMejla cie-
AVIOMHML BUA;

AXTUEHOCTEL B QBHTAaTeJbHOU 1 5 IlosokeEne T ONOBEL
Kope

41 |2

AXTMBHOCTbL B CEHCOPHOI Kope

1{oaMCeTBO 1MONY-
< 3 YeHHOl MOpPKOBH

dymMMep, KOTOpPHI pajfid IPOCTOTH 3heCh OMyIIeH, AIpaer
pOJIb HapaMeTpa M CAYKHT IHmMb AAA (QYHKIKOHAJLLHOH
peajnsaluu 9Toli AUHAMUYECKOH CHUCTEME: CBA3L 2 CY-
IeCTBYOT TOJLKO BO BpeMA ero 3ByYAHHSA,
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OcBoBHast [AWMHaAMM9eCKadA CTPYKTypa SKCIHepHMeHTa
9TOT0 THIAa CTAHOBHTCA ACHEe, eCJHM CPaBEAUTH €ro ¢ die-
MeHTapHOH! BrpaloTKoil ycaoBHEX pedaekcos mo Hasaosy.
Hak I'puagnu, Tark u IlaBnoB ucmoab30BaAIH B CBOMX OIEI-
TaX MTOCJHeJOBATEAbHOCTh «3yMMep — peaKmUA IKHBOT-
HOoro — mumia». B omuite I'puugin BelnduEa IepeMeHHON
(OHUIIAY -3A6UCEAA OM DEaAKYUU HCUBOMHO20: TPHU MOBOpPOTE
TOJIOBE BIleBO «OHme#» OHI0 ¢OTCYTCTBHE MODKOBWY,
TOTHA KaK IpH HOBOPOTE BIPABO MMeJa MeCTO «fada Mop-
koBu», B ombitax ke IlaBioBa xXapaKTep KasKforo pasi-
paxiuTenasa OB olpeedeH elie J0 HAAAA IKCNEPUMEHMA.
Taxum oOpasoM, HaBAOBCKUH DKCIEPHUMEHT He [OMYCKAaeT
HUKAKOTO JIeHCTBUA MePEMEHHON <«IOBEIeHHe HUBOTHOIO»
HA IEePEeMEeHBYI0 (KOJAMYeCTBO IOJAYYCHHOM NHINK»; 3[4ech
HEeT 3aMKHYTON (QYHKIMOHAJBLHON Henmn W HeT o0paTBOi
CBA3MN.

Moxao mogymaTth, 9To 3TO pasiHdue (COOTBETCTBYIO-
mee TOMY, KoTopoe mpoBopuan Xmiarapa u Mapksuc Men-
Ny «BHpabOTKO# yCHAOBHONW peakmumy H «MHCTPYMEHTAJIb-
HHEIM HaydeHHeM») ABJIAETCH YHCTO ciaoBecnabiM. Ho aTo He
TaK, ¥00 HmpoBefeHHOe BLIIIe CpaBHEHWEe MOKA3BIBaeT, 9TO
pasnuure Meskuy ombitamu ['pumpuu u IaBnoBa MoMKHO
VCTAHOBHTH 00BEKTHBHO, MCCJIEHOBAB CTPYKTYPY KaH[goro
U3 HHX.

Craryanma «upeccmpoBEM» .¢ HeoOXOAHMOCTBI IpeJ-
mojlaraeT, 9YTO PKCIepHMEHRTATOp HJAX KaKoe-HuOyap aHa-
JOTUYHO  JeicTBylomee Npwucooco0aenme COCTaBAAET
HEOThEMIIEMYI0 9acTh CHCTeMEl, oOnazalomeii oOpaTHOH
CBA3BIO:

OKCIIepUMenTaTop, BemyIIAid —_—
IPECCHPOBKY <— HiueoraOE

Ilpennomnomxum Temeph, 9TO CHCTeMa yibTpacTabmibHa,
U MPOCIefilM ee NOBefieHNe, UCXO0A W3 DTOTO MPEIImoIOHe~
pusa. Mu mpuEnMaeM, KoHeYHOo, 9TO BCe CTyIeHUATHE Me-
XaHU3ME HAXO[ATCA B KHBOTHOM: BO-IIEPBHX, JKCIepH-
MEHTATOPA MOYXHO B HEKOTOPHX ONEITAX 3aMEHHATh TAKHM
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IpPOCTHIM IpHCIocoOJeHNeM, KaK CTeKkJ0 B mpumepe Co
IYKO¥i, a BO-BTOPHX, IPABHAJAA APECCHPOBKH JKOMKHH OHITH
yCTaHOBJEHH BapaHee (HampuMep, ecdi MH pemmaeM Ha-
Ka3KBATh KOMHATHYI0 CO0AKY BCAKHA pas, Korga oHA
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®'ur. 38. BaammopeiicTeAe Tpex OJIOKOB.

OTHIIOHeHNA KDPUBOM I BHU3 (S) BhIshiBaerT onepatop. Ecan §iaox 2 orsevaeT
OTHIOHEHWEM BHUS, OHEPATOD NEpPeBONIT 0llok 3 B OOIACTL KDPHTUYECKUX
COCTOAHUH,

BCKaKHBaeT HA Kpeclo) W IOITOMY HEM3MEHHH HA IIPOTH-
JKeHHH BCcero mporecca. IlpenmonoskuM Temephb, 9T0 IpH-
FKOK Ha Kpecllo BeeIjla MpHBOAMT K CHIbHOMY pasjipajie-
HHI0 pellenTopoB cobaku. IlockonbKy cucTema yubTpa-
ctabuiabna, OpH [AAHHHX 3HAYeHUAX CTYMEHIATHX (PyHK-
U (KoTophle IPHBOAAT K BCKAKUBAHUIO HA Kpeciao) Oyaer
MNpPOUCXONUTDh pasfpaskeHdre, KOoTopoe JerkKo Mo;keT 3acTa-
BUTHh 9TH BeJIAIMHLI usMenuTbes. Ho moclie moAsieRuA
TAKOI'0 KOMILIEKCA CTyIeHYaTuX (PYHKIME, IpU KOTOpPOM
co0aKa ocTaeTca Ha MOJY, YPEe3MEpPHOI0 Pas[paKeHUA He
Oyner u Beaumaunn 9THX QyHKnuil He usmenarca. (Ilperpa-
meHne HaKasanuii OpY NPABUJIBHLIX AeHCTBHAX — HE Me-
Hee BaJKEHIT QaKTOp /peCCHPOBKY, 9eM HAKa3aHHe IMOCHE
HONPABMJIBHREIX JleliCTBHI.)
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8.9. 9Tor Tpomect MoKHO IIPOAEMOHCTPAPOBATh HA T'O-
meocTaTe. [IpmMepom ciayxut ¢nr. 38. bruin coefNAeRH
Tpa Oioka mo cxeMme

NS

J

A K 9Toli cHcTeMe IIPHCOSNMHEH «ApeccHpoBmMuK» (9To GBI
A caM), KOTOpLIA JMefcTBOBAJ IO CHeNYIONIEMY HNpaBHIy:
eCJIH ToMeoCTAT He QTBeYaJ Ha IpUHYAHUTeNbHoe OTKIIO-
neHde B Oaoke 1 npomusonosodcHsM OTKIOHBeHHEEM B GIOKe
2, TO «IpecCHpOBINWK» JOJKEeH ORI OTBECTH MArHHAT B
6noxe 3 B Kpaiimee mnonoxenue. lloaToMy cXema Hemo-
CpelCTBeHHEIX Bo3felicTBHII (aKTHUecKH OHIIa TaKOM:

]\
=

Kak MoKHO B3aMeTHThL, 9acTh OOpATHHX CBA3EH CHCTEMDI
IPOXOAUT dYepes JAPecCHpOBIIUKA ().

Buauaxe (S,) 3a otrioHeRHeM B Oxoke {4 mocienosaio
OTKJIOHeRHe B 6i0Ke 2 B Ty jKe CTOPOHY. dT0 OHIa «3ampe-
meEHaA» peakunsa. [lopToMy «IpecCHpOBIIHKY OTBON Mar-
HMT B GiIoke 3 B KpaitHee moxosxenue (D,). GrymeRuaThe
¢yExnuu nsmerudnm Beamdmay. Ilocae aTOTO (§,) Refct-
BEe TOMEOCTATA WCIHTAJNH eme pa3, H OE CHOBA OTBETHN
sallpemieHHOM peaknmeii; Torma (D,) MarmmT OJOKA 3
CHOBA OTBeldm B Kpaiipee moidoskenme. CHoBa WCIOHTAIH
neiicteume romeocTata (S,), W OH JaX »KeJaeMHIH OTBeT;
03TOMY JAJbHEHIAX HACHJIbCTBEHHBIX OTKJIOHCHHI B 06110~
ke 3 He mpomsponuid. Ilpm memmTammAx S, B 5, TOMeo-
CTAT NpPOAOJIKAJN PEArspoBaTh (IPABHILHOY.

Hagunag ¢ MoMeHTa .51, HoBejedHe «{pecCHDOBMEKAY
(/) meTepMuEHpOBaRO, TAK YTO CHCTEMA, COCTOINAA A3 TPEX
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OJOKOB, «ApPEeCcCUpOBIINKA» M YHUCeJIOKTOPOB, sABJIseTcA
CHCTEeMOH, olpefeJaAeMoNl COCTOSSHUEM.

Hy:xHo oTMeTHTh emle OLHO CBOHMCTBO BCEH CHCTe-
mol. IIpu codeTanuy oMHEAKOBO HANpaBJieHHAKX OTKIOHE-
nnit B Gnokax 1 u 2 «gpeccuponnury 00sA3aI, COTIACHO
mpaBuiaM SKCIepHMEHTa, HACMIBCTBEBIIO BHBECTU 0JIOK
3 3a Dpemethl 00JMacTH, OrpAaHMYEHHON KPUTHIECKHMHE CO-
crossunaMu. OTBOCHTENbHO JI000i HeoAymieBJEHHON CHC-
TeMBl ¢ TAKUM HoBefeHNeM MK MpocTo cKazauu ObI, 9To ee
JUHUS HOoBeJleHnsA, HaYMHad ¢ TOro COCTOAHMWA, NPH KO-
TopoM Hadaxuch pBmxenus 1 m 2, mecrabuapHa. Taxum
00pas3oM, cJI0BA «IpecCHpOBIIMK HaKas3ad KABOTHOE» B
IepeBojie ¢ A3HKA NCHXOJOTMH HA HAII A3LIK O03HAYAIOT,
1ro KoMOMHAIMA 3HAYeHMH IDapaMerpoB CHCTCMBI TaKoBa,
9T0 CHCTEMa CTAHOBHTCH HecTaOUMABuOM.

B 1nenxoM MBI Mo}teM OTOMAECTBUTH HOBEJeHUEe >KUBOT-
HOro IIpH ApPEecCHpOBKE ¢ MoBeJerleM YJAbTpacTaOHabHOM
CHCTeMBi, afalTupylomeiica K Apyroi cucreMe ¢ MOCTOAM-
HEIMM XapAKTePUCTHKAMH.

8.10. Hak 6yneT BectH cebA y.III:TpaCTa6I/IJII:Ha}I cucTeMa,
eCIn el ImpHjeTcA MOOIEPeHO AJAUTHPOBATHCA K JBYM
Pe3RO pasIHIHLIM BHAAM OKpyiKalomleil cpemm? Takas cu-
Tyallig BechbMa OOKYHA: HHEpAIOIMAg OTHIA ROJIKHA IpH-
cuocabiuBaTbess K YCJIOBUAM, CYIIeCTBYONUM HA cyme
M TOJ Bofoil; nTHIH bpHTaHECKAX OCTPOBOB JOIKBH afam-
THPOBAThCA K I'yCTOH JAHCTRe JeTOM M K TOJBM BeTBAM
3UMoil, a KOTeHOK — X MHMUW, NHTAIMEACA CKPHETHCHA
OT Hero B y3KOM OTBEepCTHH, U K ITHIIe, KOTopas coacaercA
OoT Hero, B3jieTas B BO3AYX.

Taxue CHYIa¥ SKBHBATEHTHE (cormacuo §§ 6.3 m 7.20)
HAJNWIHIO OHOA cpefbl, HA KOTOpPYyI0 BIHMAeT Iapamerp,
cnocoOBEA mpunumaTh fgea sHadenwA. Hapgoe U3 HEX,
eCAH TOJNBKO OHO JIEPKUTCH HAOCTATOYHO [AOJro AIsA TOro,
9T00H MOTAU TPOABUTHCA XaparkTepEhle NpH3HAKA ajal-
THBHOTO HOBeIeHKsA, AaeT ofHy u3 gopm cpeasl; o0e dopMH
OfHOH Cpems MOKHO, ecli YrofHO, PacCMAaTpMBAaTh KaK
nBe cpenbl. Taxkum ob6pasoM, HoCTaBIEHHEIT HAMH BOIDOC
MOKHO HMCCJIe0BAaTh, HalOlwopasd ajamramuio IoMeocTaTa
B OpHCYTCTBHM HapaMeTpa, Il004epeflHO MPHHAMAIOIIEro
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Ba 3HaYeBHA, KajKKoe U3 KOTOPHX AOMIKHO COXPAHATHCHA
JOCTAaTOYHO HOJIT0, YTOOH HM3MeHeHUE ero He IpepHBallo
npollecc npod ¥ omuboK.

CospjajmM Takme ycioBuaA, 9ITo0H yupaBlieEHe TIo-
MEeOCTaATOM YACTHYHO MPOM3BOAMIOCH YHHCEIEKTOpAMM,
94 CTHIHO — BPYIHYIO, SKCIepHMeHTaTopoM. IlpuBemem ro-
MeoCTaT B JleficTBHe TaK, 9ToOH oH paloTal KaK yJapTpa-
crabunbHag cucrema. BriGepeM opmH ms mepeKiamuaTenein
n OyneM BpeMs OT BPEeMEHH H3MEHATh €ro HoJOKeHUe Ha
oOpaTHOE. JTO HepeknjoUenue OyeT CAYIKHTE [AJIA CHCTEMH
O9KBHBAJIEHTOM [BYX 4YepenylomuXcA yclaoBuil cpensl. le-
Heph MH MOKeM IpeficKasaTth, 9T0 cucmema 6ydem usbupa-
MeAbHOU 6 OMHOULEHUL noAeil, Jalowuz adanmayuio k¥ o6oum
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Bpemst ———»

G ur. 39. 3ammcs moBeeBWA ToMeOCTaTa NPHW 9epEeOBaBNM ABYX
OOJOKeHMid Teperiaouarend H (MoMeHnTH Depexiaiouenna — R,,
R, m T 1.).

Hepsuiit Hafop BeJWYNH HA YVHHCEeIeKTOpe, ofecmeunBmnit c¢TabHIbHOCTL IIDH
000X IOJNOMEHUAX lepexmovarens H, Obl pauKCHPOBAH,

gudam cpedui. B camoM fAeme, Kakoe IIojle MOXKeT 3aKpe-
OUTHCA oKoHdaTenbHo? Iloxne, crabuabHOE ANMIE IpH OFHOM
3HAUYeHMHN TlapaMeTpa, OymeT yTpadeHo Locje ero odepej-
HOr0 M3MEHEHMs; HO mode, cTabmabHEoe npu obomx 3HAYe-
HAAX, coxpaBuTcA. Dur. 39 mamocTpapyer 3TOT mpoliece.
B momentrl R, R,, R, u R, nono:kenre neperirogarensa H,
yopaBideMoro BpyYHYI0, m3MeHAdoch. CHadala u3MeHe-
Hue mapaMeTpa HpmBeio K maMmenenuio mons (A). Ho mpn
BTOPOM DOJOM{eHHM YHHCeJIeKTopa . CIYyIadHO CO0374al0Ch
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node, crabuapHoe upum obomx smadeHmAx H. Iloatomy
B JanbHelimeMm u3Menenvs H wHe Bui3siBajin OoJblle W3-
MeHEeHA# B CTyNEeHYaTHX MexammaMmax. Peanmuu Ba oTKIO-
genus [, mpoH3BoOfUMLIE IKCIepUMEHTATOPOM, TIOKABHI-
BAIOT, 9T0 cHCcTeMa cra0mibHa npu ob0onx sHagvenwax [1.
HeGonbmoe, Ho ACHO BHANMOE pasamdie NoBefeHHA IOCHe
D npna paspux sEauenuax H roBopHT o ToM, 9T0 ABA IMOJs
pasIEIHH,

TaxnM o6pasom, yiaprpactabunbHad cucTeMa H30Hmpa-
TeALHO 3AKpPEmAAET Te 3HAYCGHWA CTyHeHYATHIX (QYHKINIA,
KoToprie ofecume3uBaroT crabuibmocTh TpH o0OMX 3Ha-
YeHHAX LEPEGMEHHOr0 mapameTpa. .

8.11. Yro npousoiiter, ecan yasrpacrabunbayio cucTe-
My TOMECTUTh B HeoOhuHywo cpeny? Ilpemge dem oTBeTHATH
Ha DTOT BOIPOC, MEL [OJJKHE SICHO ONPejeJ]UTh, ITO BHA-
9uT «HEeoOHYHAs» Cpeja.

B § 6.2 6110 moxasano, 9T0 HA BCAKYIO MHHAMHIECKYIO
CHCTeMY BJauAeT OGeCKoHeYHOe TMCI0 IAPAMETPOB, MHOTHE
U3 KOTOPHX «caMH co00if pasyMeoTCA», TAK KaK OHH
BCETjia HMEIOT XOpOImo0 HN3BEeCTHYI, «09eBHAHYI0O» Bejn-
unpy. HanprMmep, paccMaTpuBag MeXaHUIECKYIO CHCTEMY,
MH moppasyMeBaeM (eciid cuenmHajJbHO He yKaszaso obpaT-
HOE), 9YT0 Teja HecyT HYJAeBOH dIeHTpHYIeCKUN 3apap;
B (u3nodormdecKHX OKCOEpPUMeHTAaX NofpasyMeBaercs
(eciii HeT 0COOHX YKasammii), 9YTo TKAHH He CONEPIKAT
HeoOLYHHX BemecTB, B OMoMOrHIecKAX dKCHSpHMEHTaX —
9T0 KHBOTHOE 8{0poBo. Bce aTm mapameTpH, ojfHAKO, 3¢-
(eKTHBHH B TOM CMEICiIe, YTO eciH OH BeIHYHHH HX He
Obi oOHYHBIMH, TO JMHM IOBENeHHA NepeMeHHEX Onlia
Our maol. flcHo, 9TO DoMe cucTeMH, onmpeneaseMoll coCTos-
HAEeM, SaBACAT HE TOJAbKO OT MapaMerpoB, YCTAHOBIGHHHIX
HHEUBHAYAJIbHO B C OIpejelcHHEM HAMepeHHEeM, HO U OT
Beero MHOMOCTBA IapaMeTrpoB, (UKCHPOBAHEHX CAydYaii-
HEM o0pasoM.

.Ho Begb yabprpacrabunbBas cucreMa B KOHIe KOHIIOB
cosmaer cebe 1oJyie, cTaOMIbHOE mpH 6CET BHAYCHMAX ee
napameTpoB (1 ACHO, UYT0 TAK ¥ JONKHO OHTb, TAK KaK
sfech Oe3pasiMYHO, MMEIOT i NapaMeTpH «o0brIHLIey 3HA-
yenun). IloaroMy B yaeTpacTaOmabmoil cmcTeme BeeTAa
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OyaeT cosjgaBaTheA TaKkasa KoMOMHEAUMA 3HAYeHHWH CTyIeH-
qaThHX QYHKIOHH, KoTopas CBA3aHa ¢ [JaHHOA KomOuma-
IMell 3HAaUYeHMI mapaMerpoB Takum oOpasom, 9T0 npu
IMUT 3HAUEHUAT napamempos cucTema Oymer cTabuNbHOIL.
Ecan 3HaYeBus MHapamMeTpoB HeoOHYHH, CTYIeHYATHe
GYHKIUY Tojke B KOHIEe KOHIIOB IPHAYT K COOTBETCTBEHHO
HeOORUHEIM, «KoMIOeHCcHpylomumy 3madeBuaM. Cayuaii-
HOMY Ha0mofaTell0 3T0 npucmoco0leHAe CTYNEeHYATHX
MeXaHM3MOB K BeJUYNHe IapaMeTpoB MOyKeT TOKasaThesd

Bpemst ————»

G ur. 40. BsamMmopgelicTBme Tpex GJIOKOB.

B MomeHT J MArENTH Gi10K0B 1 U 2 OLUIM CLENNEOHN TAK, 9T0 OHH MOTJIH XBATaTh-

CA TONLKO COBMECTHO. llocne 9Toro Gnul HABIEHL! HOBBIE SHAYCHUA CTYDEeH4a-

TIIX (yHHIMIT, o6ecneuydBOINe CTAGHIBIIOCTS, 9TH 3HAMENUA ofecneunBalOT cTa-

OMJIBHOCTS TOJBLKO LPI CUENJICHHII, TaX KAK IOCJE €ro CHATHA CHCTeM4 CTAHO-
BHTCA HECTAGHILHOI.

HEOKHAHHKM; MH, OHNHAKO, ‘MOMeM BHJeTh, YTO OHO
Hena0eKHO.

JT0 MOKHO TIPOAEMOHCTPHPOBATH HA roMmeoctarte. Ilo-
clle TOTO KaK MammBHa OhXa IIOCTPOEHA, B €6 KOHCTPYKIAIO
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BBOJIMJIN HEKOTOPHE «HeoORYHHEe» YCJHOKHeHHA («HeoOBU-
Hble» B TOM CMEICJe, 9TO OHHM He NPEfyCMATPHUBAINCH [0
DOCTPOMKY MaIMHE) ¥ 3aTeM WMCOLITEIBANIH ee CIOoCOOHOCTH
HAXOAUTh ¢cTaOMIbHOE MoJie IPH TeX UK MHHX Ompe/eaeH-
HBIX YCJIOKHEHHAX. B ofHOM M3 TAKMX OMEITOB COeHHAJIN
IBa MepefHNX MArHuTa JieTKOU CTeKIAHHOW HHTHIO, Tak
9TO OHM MOINIM ABUTIAThCHA TOABKO coBMecTHo. Ha ¢ur. 40
NpUBeieHa THNUYHASA 3aIMUCh MOBEJEHUA TAKOW CHCTEMEL
By BRIwYens Tpu ONoKa, ¥ BHaYane cHcTeMa Ohlia
cTa0UabHON, KaK MOKAa3HBAeT peaKIWsaA HA cMeIleHUEe Mar-
BuTa 1, mpoussefemHoe omepatopoM (D1). 3ateM (B Mo-
MeHT J) marauTa 1 u 2 cmemnAannm Mexxuy coloil Tak, 9TO
OHM MOIJM ABHUTATbCA TOJNBKO BMecTe. B mammoM ciydae
B pesyjibTaTe TaKOTO OT'pAHHYEHHA CHUCTeMa CTaJia HECTa-
Ounpaoit. Opmako HecTaOMIBHOCTH BHI3BAJIA HW3MEHOHHA
CTYIMEHYATHX (PYHKNHK, n OnlJo HAWIEeHO HoBOe KOBEUHOO
noxe. Ono, pasymeercd, Osulo CTaOMIBBEIM, KAK IMOKa3H-
BaeT peaKnuA Ha CMelleHHe, HPOW3BeleHHOEe OmepaTopoM
(D2). Ho caegyer 3aMeTHTBH, 9T0 HoBasd KoMOMHAIUA 3HA-
YeHHH CTyNeHYATHX QYyHROuH Onaa comelUalibHO HIpHCIO-
co0JeHa K CO3aHHOMY CIeIJIeHHI0 (KaK OBl «yIHTHIBA-
Ja» ero) W faske WCIOJAB30BaJa ero [/ MOJif[ep/KaHus cTa-
OunbmEocTH; MO0 Korma (B MoMmenT R) omepaTop oCTO-
POKHO CHAN CTEeKJAHHYI0 HHTh, CHCTeMa cTajla HecTa-
OHABHOI.

Horeuno, ecThb fpyrue HeoGHYHEe mpobGieMsl, [AuA pe-
IMeHHUsT KOTOPHIX «pemepTyap» roMeocraTa HeKOCTATOUEH;
Takad mpobiaeMa co3paniach O, ecsii OH MBI IOMECTHIH
pAOM CHJABLHHI MArEUT, TPUTATHUBANIMMKNA MATHATH ToO-
MEe0CTaTa B CBOIO CTOPOHY, MJIH 3aKOpOTHAM pene F (cM.
¢ur. 35). B mojpo0nmx caydasX romeocrat, Kak u Jwobasg
yabTpacTaOuibHAA CcHCTeMa, He MMel OH cocToAHHUI pas-
HOBEeCUA M OKa3aJkcA O mMOAPTOMY HecmoCOOHBIM K afamTa-
I¥HA,— TAK jKe KaK ¥ JKUBOH OpraHU3M, BCTPETHBIIMHACA
¢ mpobieMoit, 1JiA pemmeHNsA KOTOPO# BeCh ero «pemepryap»
OKA3EBAaeTCH HEN0CTATOUHBIM, |
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O nexomopwvix mHuMblx degherxmax

8.12. OueBHgHO, 9T0 MpPUHOHUN YIbTpacTaOHIBHOCTH B
Tod (dopMe, B KaKOI ero JeMOHCTPUPYeET TOMeoCTaT, faJeKo
He BOCIpPOM3BOXNAT Beero orpoMuoro Goraretea dopm ajpam-
TalliK, Brpa0aTHBAOMAEXCA Yy BHCIIHEX KuBoTHHX. Hexo-
TOpHle HEOCTATKA MOAEJH MH PACCMOTPHM I03jKe. ¥ JIbT-
pacTabuabHOM CHCTEeMe CBOWCTBEH, OMHAKO, PAX «1e(eKToBY,
KOoTophle, KAK TMOKas3pBaeT Ooliee THIATEIBHOE HMCCIEOBA-
HHe, B JefiCTBHTEABHOCTH HOAKpPEemIAIOT TE3HC 0 TOM, 9TO
JKEBOE MO3I ANANTHPYETCA Ha OCBOBE YIABTpacTaOMabHO-
¢cta. Mu paceMoTpuM mX B Docienyionmx maparpadax.

8.13. Ecau Mesy cymecTBeHHEMY NEepeMEeHHHME B CTY-
DeH9YaTHIMY MeXaBH3MaMH HET COOTHOIIeHHA, ONKCAHHOIO
B § 7.5, T. e. ecim KpuTHIecKHe MOBEPXHOCTH yABLTpacTa-
OMABHOI cHeTEeMH He HAXOAATCA B BaIeMANIUX OTBOIIe-
HUAX K OpefelaM CymecTBEHHHX IepeMeHHHX, TO MoKeT
CAYIATHCA, 9UTO cHucTeMa OyjeT IpecaenoBaTh HEMOIXO-
NAMY0 Ielb HIK He CMOKeT IpeAlpAHATh KOPPEKTAPYIo-
miee AeiicTBHe, KOIJA CYLIeCTBEHHLE NepeMeHHHe OKaKyT-
Cs B OMacHo#l GJAHM30CTH K CBOMM IIpeJlesiaM.

XoTA MH TOKa emle MajJo 9TO MO3KeM ¢Ka3aTh 0 KpHTH-
YeCKUX COCTOAHHAX Y JKUBOTHHIX, MH MoKeM HaOmonaThb
Yy HUX Hey[a9d B ajamTalli#, BIOJIHE BO3MOYKHO, 00yca0B-
JNeHHHe pedexTOoM »sToro THHAa. Hampmmep, KuBOTHEE
00BTHO o0Hapy;KUBalOT BAMHTHYI0O pPeaKIHI0 N0 OTHO-
mIeHNI0 K TAKUM AfaM, KaKk CTpUXHKMH (0H 04eHb TOpeK,
CHILHO pasfpajkaeT BKYCOBHE peNenToph, H KEBOTHOE
BLHIIJIEBEIBAeT ero), HO, 9T0 09eHb XapaKTepHO, Oes33amuT-
HEl B OTHONIEHWH sj{a, JANIEHHOI'0 BKyca M Bamaxa —
AMEHHO 'TIOTOMY, YT0 OH He BH3HBAeT Ype3MepPHOIO pas-
Apa’keHWsi HEPBHBLIX OKOHYABMA ¥ HHKAK He Hapymuaer
OOBIIHEIEe MPOLECCH HeBaHUA W IIOTAHWUA. ;

Emge Golee apKAM mpuMepoM TOTo, HACKOJABKO Oessa-
IUTeH KUBOH oprammsM, ecld 0odb He OKa3HBaeT CBOEro
0OHIYHOr0 BAMARKA HA TMOBeNEHUEe, CIYIKAT JIeTH, cTpapao-
Mue BPOKIAEHHHM OTCYTCTBMeM HOPMANBHEIX BaIIHTHHX
- pedaexcoB. Takrolt ciayuail omucamu Bonp; n Haii:
¢[leBoura 7 jeT, KasaBIIAACA 3XOPOBOI M HOPMAJILHON
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BO BCEX APYTUX OTHONICHUAX, OHIIa CoBepIIEeHHO HETYHCT-
BATeNbHA K Oonu. Eme B mepBHIH Ioji ee MKUBHM pojuTenn
o0paTuny BHUMaHWe, 970 0HA He IUIaKalJa UpH ymubax.
B Bospacte 1 roga samMeTHn, 4TO Y Bee HCKPHUBJGHA PYKa;
PeHTIeHOCKONHA WOKA3aJia CMEINeHNMe KOCTed Mocke He-
faBHero nepejoMa. PeGeHox Nepex 9THM HH HA YTo He
YKaJI0BAJICA H BO BpeMsi oHepanul He NPoABKII HAKAKAX Upw-
sHaKkoB OoNu HpmW wOpaBlenwHd oTHoMKoB 6e3 amecTesum.
Crnyers Tpu Mecsna TaKoe jKe NoBpesdieHHe IPOMU3OMIIO
B IIipaBoM NoKTe. Ha MopcKoM nmobepekbe AeBoUKa Moasajaa
10 CKAJaM [0 TeX Iop, HoKa He 000pala Koy Ha KOJeHAX
¥ KHCTAX pYK. Joma ee MaTh HECKOAbKO pas 9YBCTBOBAJA
janax mnajleHoro MsAca u of0Hapy:mBajia, 49T0 pebenox,
HHYero He 3aMedast, HPUIKHUMAGTCA K FopAdYed NedKe».

JTO HOKashlBaeT, 4TO eCIH HeCcoBepImeHHAs YJIbTpa-
crabulNbHAA CHCTEMAa IPH W3BECTHHIX YCJIOBHAX 0e33amur-
Ha, TO TAK Ke, HO-BUIMMOMY, MOKET 00CTOATDh eio ¢ Je-
dexTHBEO CPOPMHDOBAHHHM FKMBHM OPraHMSMOM.

8.14. Ta:xe ecnm ynbTpacTaOUNbHAA CHCTEMA NOCTPOCHA
HAJesKamuM ob6pasoM — eclU KPUTHIECKHUe COCTOAHHSM
HACTYHNAl0T paHbIle, YeM CYMEecTBeHHLIe LepeMeHHHIe [o-
CTUFaJ0T CBOMX WpefelioB,— oHA o0RYHO He MoMteT afan-
THPOBAThCH K Cpefie, NoBeeHHe KOTOpPOM XapaKTepH3yer-
CA BHE3ANHLHIMH PE3KEMH H3MeHemMsMH., B mpegmpymmx
NpHMepax YCHeNIHOH ajanTanuy IoMeocTaTa H3MeHeHMA
«cpens Bcerga Gnuim HempepnBHEIMH. Ho mpegmonoxum,
4TO TOMEOCTAT YHpaBIAl OH pejde, KoTopoe OOLIYHO He
n3MeHsAeT CBoel'o MOJOMKEHHs, HO B clydae NPoXoHIEHUA
roMeocTaTa 4Yepes KaKoe-TO MPOMBBOILHO BHIOpamHoe Co-
CTOAABME 0CBo0OMaeT CHABHYI0O HPYKUBY, OTBOAAINYIO
MATEATH OT HX ¢(ONTHMAJBLHOrO» CpPEJHEro IOJOMKCHMA;
roMeocTar, ecdu Ol oH BAPYr NpHUOAUBUICA K 9TOMY OCO-
Oomy cocTosiEMI0, He cMor 0K HUYero NpeSupUHATH, YTOGHI
u3bexaTh ero, M COBEPMIEHHO CAYIaiHO BHBBAJ OBI «JIeTanb-
Hoe» JedcTBUHe. TakmM oOpasoM, MeToR afaNTANHU I'OMeo-
cTaTa, 10 CYmIECTBY, Oecnoje3eH, KOrja ero cpeia cogep-
MKAT TAKOTO pOAA «NeTaJbHEIE» PA3PHBE HeUPepLBHOCTH,

Oanaxo u KuBo#l opramm3M HepegKo TepUUT HeyAady,
pOTpevAnACch co cpefoi. Takoro Tuna. {llyxe, HaTHKaBmencs
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HA CTOKJo LpH 0XoTe 32 MelKoi prifoii, BHadajxe He yga-
BaJloch n30eraTh 3TOro MMEHHO H3-3a BHE3AIHOCTH Nepexofia
H3 COCTOAHMSA, B KOTOPDOM OHa He BHJ(eJIa IpOo3pavHoro
CTEKJIa, B COCTOAHHE, B KOTOPOM oOlla yiKe ONMymana yaap
no «Hocy». Jta Opemb B JAUETHHX HIpACHOCOOIEHUAX
JKIBOTO OPTaHu3Ma, B CYHUIOCTH, JABHO H3BECTHA K 4aCTO
ucnoiab3yerca oxorsmkamu. Horja KomKka TORKpajibBaeT-
¢ K JoOnrde, ee ABHKeHHUA PACCYATAHH HA TO, ITOOH Kak
MOKHO JOJbIIE COXPAHUTHL AN NOOKYN BUAWMOCTE MUp-
HoTo Jamgmadra, a 3aTeéM ¢ MAaKCHMAJbHON BHE3ANHOCTHIO
CO3/laTh CMepTedbHYI0 yrposy. B aroM mpomecce Bamua
nMenHo BHesanaocTh. Ha Toif ke BHE3aMHOCTH OCHOBAHO
feiicTBue N000i 9(pPeKTNBHOM JOBYIIKH, a TaKie H03H-
pPOBKa fAjja IPH YHAYTOKeHMH TAPASUTOB H BpejnTelei
(l1epBas ke [03a JOKHA OLITH CMEpTeJIbHOIH).

Urtax, eciu yabrpacTabuabaoil cicTeMe 00LI9HO He YHa-
eTCH ANANTHPOBATECA K Cpefle ¢ BHE3ANHHMH paspHBaMHA
HeNpepHBHOCTH, TO HEe YAAETCHA 9T0 U JKNBOMY OPTAaHU3MY.

8.15. Emge ofna crabocTh MeTOMa afanTanmy yabTpacTa-
OMJIBbHOH CHCTEMEI COCTOMT B TOM, 49TO yCIeX BaBHCUT OT
HAJIJIe)KANer0 TATEePBAJa MeKAY MOoCJe0BaTeJbHEIMHA PO-
6amu. Tax, cucrema, npepcrasnennas Ha ¢ur. 32, K0HKHA
P OOTMAKATE NPolY I V mocTaTouHO [0JTr0 MAH TOI'0, YTOOH
perpe3cHTAaTHBHAA TOYKA yjAajamilachk oT o0NacTd KpHUTH-
yecknx cocTosnmit, O0e KpaitmocT? MoryT OmTh rmbeb-
HEIMA: IpH dYepecuiyp HOCHEINHOM Iiepexoje oT OJHOH
1ipo0H K JpYyroil MoKeT He XBATUTL BPEMEHBH JJs BLIsBIe-
HUA «yclexa», a OpH CAHINKOM JLJIATEJIbHOM HCIHTAHAU
HeBEPHOr0o METOJa MOKeT yCueTh HPOHM30UTH Cepbe3Hoe
nospexenne. OUTEMANTBHAA NPOKOKHTENIBHOCT IIPO-
6K, O0YeBMIHO, COOTBETCTBYeT BpeMenHd, HeoOXopuMoMy
Iz TOTo, 4ToOH WHOpPMANHWA OT CTYHEBYATHIX MEXAHH3-
MOB, NoOYKnaonuX CHCTeMY K HAaHHO# Npobe, pomia
Yepe3 cpefy A0 CYIECTBEHHHX NepeMEHHEIX, CUIHAJIU3H-
PYIOIMAX o pe3yabraTe. KCam oupejelieHBAA IDPOXOTKH-
TeJbHOCTD NpobL HY)KHA JJA yABTpacTaOUNALHONA CHCTEMH,
TO HY/KHA 0HA U [JIA KHUBOT0 opTaHU3MA: BPAN IH MOKHO
COMHEBATLCA B TOM, 9TO BO MHOTHX CJIydasX >KHBHE Op-
PaHU3MEL 1ie JOCTATIHA yclieXa TIOTOMY, YT0 oY JAubo Clum-
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KOM CKOpo HpeKpamamun npoby, ambo cammKoM ROJITro
MCIIHTHBANK METOH, B NeACTBUTENBHOCTH OecIoNe3HLIH.
(9Toro Bollpoca MH eme pas xocmemcs B § 17.10.)

NTak, opna m Ta e TPYAHOCTh CTOMT KaK mepef yaAbT-
pacTaGUIbHON cHCTeMOl, TAK U Nepeft KUBLIM OPTAHU3MOM.

8.16. Ecnu M pacuolo:RuM pasiudanie QopMH Cpeisl
B HOpsAAKe MX (TPYRHOCTH» ANA yIbTpPAcTaOUJIbHOA CHCTE-
MEI, TO HA «IErKOM» KOHIe psfa OKKYTCA cpéiH, CocToA-
myue N3 HEMHOTUX NepeMeHHHX, He3aBHCHMHEX JLpyr oOT
Ipyra, a Ha <TPYNHOM» KOHIE — Cpé/inl, cofiep)Kamme
MHOr0 MNEepeMEeHHHX, o00befHEeHAKX MHOTOYMCICHHEIMH
CBA3AMH B CHIO3KHOE IelXoe. (JTOT Bompoc MH OymeM Mof-
pobmee paccmaTpmsath B ri. 11 u gamee.)

MuBoit oprasusM Toxe Mol OH KIacCHOEIUpPOBATH
cpéinl, Do CymiecTBy, TAKUM e o00pasoM. ITO MOKA3HI-
BaeT He TONBKO NOBCETHEBHEHM ONHT, HO U IOCTpPOEBMe M
IpAMEBEHENE «TECTOB YMCTBEHHOI'O PABBUTHAY. OHO BO MHO-
jKeCTBe BApHMABTOB NOKAa3allo, YTO JErKOoA ABIAETCA Ta
npobiemMa, KOMIOHEHTH KOTOPOH MAaNoYMCJIEHHE U Hesa-
BUCAME, a TPYAHOHU — Ta, B KOTOpol HMMEeTcs MHOIO
KOMIIOHEHTOB, 00pasymInux cloKHoe Hejoe. Tarum o6-
pasoM, HOpH BcTpede Co CpéAaMu pasiHYBoi (TPYAHOCTHY
yABTpAacTaOMIbHASA CHCTEMA W KMBOM OPraHW3M 4ame BCero
Oynyr Tepnerk $macKo B OfHHX M TeX e CIydYasX.

8.17. B mpepguiymux naparpadax My HeCKOJIbKAMM CI0-
cofaMH TPOAEMOHCTPHAPOBANH, YTO PaBJIUYHLIE (HEJOCTAT-
KH» YJABTpAcTAOMIbHOU CHCTeMH OKa3HBanTCA mpu 6am-
yKaimeM pacCMOTpPEeBHHU CBOICTBeHHEIMU He TOIbKO YyIbTpa-
cTA0WIbHOI CHCTeMe, HO U KUBOMY Mo3ry. flcHo, 9To MEH
He JIOJLKHAH NOCIeImHO 0TBEPraTh KAKYI0-IA00 MOJiedIb W3-3a
OTCYTCTBHA y Hee TOTO WJIM MHOTO cBoficTBa, moxa He Oy-
AeM BIIOTHe YBepeHH, 4YTo ;KNBOA OpPraHW3M [AeMCcTBU-
TeJbHO o0JajaeT M.

IMocne Toro kak aTa kHmra Omta BuepsHe onyGnmKo-
BaHa, MHe HepeAKo IpUXoRMIN B TON0BY BO3pajsKeHUsd,
HaYMHaBmMecsd NpuMepHo Tak: «HasepHoe, yasrpacTabuias-
HafA cucreMa He Moria OH...». Ho ynuBuTensno, xak sacro
AAIbHEeMmMNA aHAIH3 MOACKA3HBANX MHe oTBer: «la, HO
YeJIoBEeK Tojie He MOr Ol BToro cuexaThl»
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YIABTPACTABAJBbHOCTD
B siBOM
OPTAHUSME

9.1. B pavane ra. 7 Mmu paccMaTpHBald 3JIeMEHTapHEE
PaKTH, Kacapmuecs aJANTHBHOrO HOBEJeHHA KOTEHKA,
H COHOCTABISNM HX ¢ MEXaHHCTHYECKUM TeOpeTHIeCKEM
IOCTPOCHAEM — (YyNbTpacTaOmibHON» cmcTemoii. B  mBa-
CTOAIeH riaBe MH pacCMOTpUM pAf [AaAbHeHmHX 9ie-
MEHTAPHHX COOTHOIMECHWH MEMY peaJbHHM OpPraHM3MOM U
TeopeTuYeCKo KoHCTpykumeii. B gacTHOCTH, ME HOIpoO-
OyeM BHACHHTH, 9TO MOIKHO CKABATH 0 MPOCTOM TeopeTHde-
CKOHl cxeMe, UpercraBieHnnoit ma ¢ur. 25. Hackonbko ona
COOTBETCTBYET PeallbHOMY OPTaHU3MY U pealibHo# cpepe?
Ilpu pemennn srtoro Bompoca TpefyeTcs 0CTOPOMKHOCTD,
TAK KAK ONKT HoKasaJj, 94TO MOCHenHocTh B BHBOJAX, YBH,
CAHUIIKOM JEerKo BejeT K IpyOniM ommbOKaMm.

9.2. My gomEH 0c00eHHO 0¢TeperaThed I peCcTaBIeH s
0 TOM, 9YTO CXeMa HeNMOCPeICTBeHHKIX Bo3JeiicTBN (HaNpH-
Mep, ¢ur. 25) HellpeMeHHO aeT HAM KapTUHY TOT0, YTO MEI
Mmorim Ob yeudemdv B mepBHOR cucreme. QT peaabHOHA
¢MAIMAHEY MOXHO a0CTparupoBaTh He TOJBKO MHOMKECTBO
PABJIHMYHEIX CHCTEM, HO TOUYHO TAK e I MEOMeCTBO pasjiny-
HHIX CXeM HeNOCPe/[CTBEHHHX BO3JeHCTBHMIl, eciid dKCIe-
PHMEHTATOD HMCCAERAYeT PeaJbHYI0 «MAMHEBY» C HOMOMIBIO
pasHoo0Opa3HHIX TeXHHYECKAX METOf0B. JNEKTpPHUECKasn
ceThb, HANpHUMEp, MOMKeT [ATh BechMAa pPA3NHYHLIC CXEMH
$yEKUMOBANBHEX CBA3el, €CNH e¢ HCCIAEeNoBAThH CHAJYaNa
IpH Me/JIeHHO H3MEeHAIMXCA HOTeHIHANaX, & 3aTeM IpH
HOTEHIMANAX, KOJTeOMOIEXCA ¢ BHCOKo#H dactoTodl. Vmor-
Nla cIydYaercs TaK, UTO JBA DPA3HBIX METOA HAKT ONHY H
Ty e CXeMy — CKasKeM, IpH HCCIeOBAHMW MeTaljamde-
CKOM ceTH cHa¥aJjJia ¢ MOMOINbI0 NMOCTOAHALKIX TOKOB, a 3aTeM
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C IIOMOIIbI0 OCABAHMA. B Taxmx caydasX MH pagyemcs,
9T0 HAMJIH HeYTo IPOCTOe; HO MHE He NOJKHLI OKMAATh,
4T0 5T0 OyAeT NpPOUCXORUTEL BCETAa.

Muorue npocTHe Tella NMeIoT OfHY CXeMYy, KOTOpas Ha-
CTOJHLKO OUEBHUIHA, 9TO MBI CKIQHHLI CIHTATH ¢ eQUHCMEEH~
Hotli cnenuPUKANUed coemHeHusa vacTeil. ITA cXeMa CTPoO-
ATCSA HA OCHOBE PACCMOTpeHHA NMOJOMKeHHs dacTeil B Tpex-
MEPHOM IIPOCTPAHCTBE H UBYYCHWA JBMKeHMI KaKpou
YACTH, NPOHCXOMAIMX IpH [BIDKEHAWH Kakoif-nubo ppy-
roit wactu, Takum myTeMm (HONB3YACH TeM CAMBIM METOJLOM,
KOTOPHI onucad B § 4.12) rax yuenniii, Tak u nroboil Te-
JOBeK COCTABIAIOT cebe MpeficTaBlieHHe O TOM, KAl COeiH-
HeHB Bellli B IPOCTOM MaTepPHAJIbHOM, WU aHATOMHYIECKOM,
CMEICJe ¢JoBa, TakK, pe0CHOK y3maeT, 9YT0 KOTAA OH HOM-
IIEMaeT BBepX OfHH KoHeIl INOrpeMyIOKH, ApYyrodl Komell
TOKe IMOHMMAETCH; TAaK jKe aHaTOM NEeMOHCTpHpYeT, 4YTOo
HOTATHBAHUE 33 olpefelleHHoe CYXO/K Jane B Ipepmieune
BHBEBAaeT [BIKeHHe Oolbmoro manabua. ITH olepaluH
I03BOJAIOT YCTAHOBUTh CXEMY HENOCPeACTBeHHH X BOBJei-
cTBHH (CXeMy cBs3eil), UMEINYI0 IMHpodaiimiee pacipo-
CTpaHeHWe W oTrpomHoe 3Hauenuwe. Ho ME JomKHH ocTe-
peraTbCcsi MHICAM O TOM, 9To 3TO EAUHCTBEHHAA CXeMa:
ecTb W TAKUe CHUCTEeMbl, JaCTH MJM TIepeMeHHEHe KOTOPHIX
He BWMEIOT ONpefieJeHHOr0 MOJO0A{eHA B IIPOCTPAICTBE JPYT
OTHOCHTENLHO IPYra, HO CBASAHE HAAMUICCKY COBepIIeH-
HO HO-MHOMY. TaK o0CTONT ello, KOTJA B KoJi0e HAXOZUTCH
cmech QepMenToB, cyOCTpaToOR M APYIHUX BeIiecTB U Iepe-
MEHHBIMH CHIYKaT KOHYyeHmpayuu. 37ech «CHCTeMa» —
9T0 KOMIIEKC KOHICHTpau¥il, I cXeMa HeNoCpeACTBeHHbX
BO3ACHCTBHH HMOKA3HBaeT, KAK 3TH KOHIEHTDPANMMU BIMAIOT
Apyr Ha Apyra. Takas cxeMa, KoHe4YHo, He TOKA3EIBAET
. HAYeTO, YTOo KAacCaeTcsi KOHKPETHOr0 pacupelelleBUA Be-
INeCTB B IpOCTPAHCTBE; oHA 4HcTo PymrumomanbHa. Bcee
N0 CHX 0P CKAa3amHoe HAMH II¢ MCKA09aeT TOT'o, ITO CTOIb
«araToMUYecKaA» ¢ BHRY cxeMa na ¢ur. 25, Bo3MoNHO,
IPUHHAJNEGKAT K nociaegmemy Tuny. MH JoisRHEB OWITH
OCTOPOKHEI,

9.3. Ocnobuasn wacte ¢mr. 25, TpeGyromasn oficy:ke-
HHA,—aTo 00paTHAs CBABH, UAYIAN OT CPEARI Tepes CyIecT-
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BeHHEE TEpeMeHHEIe I CTyIieH4YaThle MEeXaHUBMELI K pearu-
pylonieit vacty R. Hanan or cpejibl & cyllecTBeHHEIM Iicpe-
MCHHEIM BpAJ M1 OyAeT nHTepecoBaTh HAC, TAK KaK OH 3aBH-
CHT OT IPAKTHYECKUX JeTalieil Toit 00CTaNORKH, B KOTOPOIi
B JaHHOe BpeMsa HAXoAuTcsa cBOOOXHOKMBYINHI OpPTraHH3M.

CyniecTBeHHIIe TepeMeHHEE, ONpefelseMble TeHOoTHIoM
(§ 3.14), wacTo MMenT ACHYI0O AHATOMHYECKYIO JOKAN@ABa-
muo. Xopomo H3BeCTHO, HANDHMEp, YTO HEKOTOpHe N3
HUX BAXOAATCA B NPOJOJIoBATOM MO3TY; ApyTHe, HALpDH-
Mep OosleBHle CHTHAIE, HOPOXOJAT, KAK YCTaHOBJEHO,
Yepe3 onpefieleHAbEe YIACTKH B CpejHeM MO3Ty M TalaMmy-
ce. bonee TounaA HaeHTHPUKANKMA ITHX MepeMEEHBIX Tpe-
Gyer qumb Oollee JICTANHHOTO NCCIELOBAHUA.

Cmynenuamasie xexranusmst 6 opeaHuU3INe

9.4. CoBcem unage oOCTOUT Aello co CTYMEHYATHMEA Me-
xapusmamu. B BacToAmee BpeMsa MEL, B CYIHAOCTH, He HMeeM
NpefcTaBleHUs 0 TOM, I'fie H YT0, COOCTBEHHO, MEL JOJIKHEL
ucKaTh. B aToit oOnacTn mam clegyeT TmaTEeAbH0 WaleraTh
HCOCO3HAHHO BBOAUMEIX UpeRHoJIoMeNnid, TaK Kax BoO3-
MOYKHOCTH OYeHb INHPOKH.

Ham crnepgyer, manmpumep, octeperaThcsi camofl mocra-
HOBKH BOIPOCA 0 JOKAJIMBANUN CTYIEHYATHX MEXaHUu3IMOB:
3TOT Bonpoc IUpeAloJaraer, 9To OHH HOKHE I{e-T0 HAXO-
RAHTHCH, H BTO (I/Ie-TO» JerKo MoyKeT OHTH HCTOAKOBAIO
B aHATOMUYECKOM, THCTONOTHYECKOM HJIH KaKoM-HBOyAb
AHOM CMBICTE, He HOAXOoJANleM K JiefiCTBUTENBHOU Tiepe-
mensoi. Hanpumep, B HeKoTOpHX BEAMCAMTETBHHX Ma-
HIMHAX 3a0OMHHAaeMHle [aHHBIe XPAaHATCA B PopMe cepmHd
AMIYNHCOB, NUPRYAHPYIOWed N0 3aMKHYTOMY HYTH, KO-
TOPHHA BHIIYaeT PTYTHYO JuHUK 3ajepkKku. Hamei
EMIIYIbC BefleT ce0A KAK cTyHnemvaTas PYHKIHA, TaKk KAk
oH Iubo MprcyTCcTBYET, N0 oTCYyTCTBYeT. OH M0KAAU306AH
BUYTpH HOCHe[0BATEILHOCTH, HO HE UMEEM AOKALU3AYUU
B KaKo#-nIu0o oIlpefiefleHHOl 9acTH JINHHH BafePIKKA.
(9T WroxamTHsaUAs» TOrO Re poja, KaKyo mMeloT dpays-
rofeposs JuHUU B cilerTpe ColHna: oHM 3aHNMAIOT OIpe-
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TieleHHOe MECTO B CIEeKTpe, HO HE MMEI0T cIenudpuIecKoro
1A HAX MECTA B TPeXMEpPHOM HPOCTPaHCTBeE.)

ITomus 00 5THX NpemoCcTepeKeHUuAX, MH CAelaeM KpaT-
KO#t 0030p BEKOTOPHX BO3MOMKHOCTeH (IepeYeHb MX LOYTH
HaBepHOe HeMmoJOH, I B HACTOAMEe BpeMs, BepOATHO,
BajKkHee BCero He yNyCKAaTh W3 BHAY, 4To MOTYT BOSHHK-
HYTh COBEPIIEHHO HOBHE TI'MIIOTE3H).

9.5. IOBr maBHO y)Xe BHICKa3aJ Npemososkenne, 4To
3aMKHYTasAd NeNb HelipoHoB Morja OH HecTH KpyroBo#

O ur. 41. HeiipoHs 1 HX coeJuHEeHUA

B pediaeKTOpHOH Jgyre TPOHHAYHOIO

HepBa (HmoaycxeMmaTmdecKH; u3 JlopeH-
Te ne Ho).

MOTOK UMIIYJILCOB U 5TUM NoAfe pHUBAThL cefa B Bo3OYKeH-
HoM cocTosiand, He Oynyau 8030y ®mena, oga ocTasasach O
B NIoKoe, a pu Bo30yKgennn npoABaasia OH MaKCHMANb-
HYI0 AKTHBHOCTB; TaKas CHCTeMAa MoIJIa OH IMOCTOAHHO
COXPAaHATh MOCHefCTBAA KaKoTo-TuO0 COORITHA.

Jlopente fe Ho cobpan mMBoroumcieBEEe THCTOJOTAIE-
CKHe JaHALIe 0 TOM, YTo Helipoun 06pa3ywT He TOJLKO Ie-
OU, HO M 3aMKHYTHE IAKIHL.

Ha ¢ur. 41 usobpamena cxema, nNpusefeHHAST B o,mloii
u3 ero crareit. Taxkme WuKILI, AM 3aMKHyTHeE IeNu, HA-
cToabio obwranel, 910 Jlopente me Ho chopmynuposan za-
KOH ABYCTOPOHHUX CBsA3ell: «eCJU OT KIETOYHOrO KOMILICK-
ca A UnyT BoMOKHA K KJIeTOYHOMY KoMIlliekcy B, To u ot B
TO’Ke MAYT BolokHa K A, mmbo HemocpeAcTBeHHO, AU0O
Yepea IIpOMe;KYToUHbIC HENpPOHLIY,
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ITpocrasa saMrmyraa nenb, Oynyuu Bo30ykumeBa, Jubo
MOCTENeHHO BO3BPAIIAETCA K COCTOSHHIO HYJEBOTO BO3-
Oy:xpenns, ecnd KoddpPnuuenT yCuleHnA MeHbIIe e{uHUIH,
aubo pocTAraeT MAaKCAMAJbHOTO BO3OYKIEHHSA, eCJH OH
Oonbme eguauNb. TaKo#l WHKI JOJIro COXPAHMAET TOJBKO
IBe CTENeHW AKTHBHOCTH — HYJIEBYI0 H MAaKCAMAJBHYIO.
Taxum oGpasom, ero akTUBHOCTH MMeeT PopMy CTyHmeHda-
Toll QyHKUWE, eCHU MOKHO IpeHeOpeub BpeMeHeM, HeoO-
XOQHMHEM A JOCTHKEHHA MAKCHMAJBHOT0 BOBOY:KIeHHA.
KputoaecKuMH COCTOAHHAMI TAKON WENH MOKHO CUHTATH
HAUMeHbIee Bo30ysKienne, cI0COOHOe NPABECTH ee B MOJ-
HYI0 aKTHBHOCTh, H HaWMeHbIDEe TOPMOKeHHe, CIocob0HOoe
npusecTd ee B Oespeiicteue. Mak-Kyanor masmean Taxue
3aMKHYTHE el «9HAPOMAMU» U HMCCHAEHOBAN HEKOTOpHE
HX CBOHCTBA.

9.6. Ipyroit HCTOYHAR CTYHeHYAaTHX QYHKUHUA OLa Opl
BO3MOKeH B TOM ciay4ae, eciu Obl HellpoHs OnIH amMeOous-
HEIMH, TAK 9T0 HX OTPOCTKH MoOTIH O yCTaHABIUBATH WK
PA3PHBATh KOHTAKT C J{PYTUMH KIEeTKaMA.

AMeOoHHOCTh HEpPBHHIX KIETOK B KYJbTYype TKAHU
M3BeCTHA elle Co BpeMend nepBHX Habaionenmit 'appuco-
na. Horpa sepBHYI0 TKaHb KYpHHOTrO SMOpHOHA BRIDADIH-
BAalOT HA CBepHYBnIelicAd NIasMe, NpoToNNa3MATHIGCKHE
HUTH PACTYT K nepuEdepnu ¢o CKopocThio okoio 0,00 ma/uac.
Hnte okxapumBaeTcs pacmupeHmeM BeJIHYMHON OKONO
15 X 25 p, KoTopoe ocymgecTBIsieT aKTHBHEIE aMebonAkIe
ABUKEHAS — HENPEepPEBHO BHIYCKAaeT OTPOCTKM, KAK On
HCClelysi OKPY/HAWINYIO cpeny. JleBu mM3ydan TKaHeBHE
KYJBTYPH € WOMOIMBI0 MUKDOMABUNYJIATODPA, MTO3BONAB-
mero pasgpaskaTh oTHelbHHe KiaeTKm. OH HameX, 9To
IPHKOCHOBEHIEe KOHYMKA HUIIK K HepBHOM KJIeTKe MHOTHA
3aC¢TaBNfAeT ee BHIIYCKATH OTPOCTKUH WyTeM ame0omjHOro
ABUKEHUA.

YcrnoBUA KYNbTYpH THAaHEH HECKONBKO OTINYAOTCA OT
HODMaJIbHHX, U 37ecCh HepeAKU apTedaKTH; HO 5TO Bo3pa-
JHeHHe He OTHocUTCA K pabote IHmeiimens, KoTopsiil Hao-
NIOAJ HEepBHHE BOJOKHA, BPaCcTAlIMe B XBOCT IKHBOTO
ToJI0BaCcTHKA. JLOHIE BOJOKOH, TAK jKe KaK W B KyJIbType
TKaHY, oOHapyHUBaIm aMeOoH{HYI0 AKTUBHOCTD. Buocen-
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crsuu Hlmeiiear mabiiogan peicTBHe Merpasota m obma-
PYKHIL, 9TO OH BH3HBAeT aKTHBHOe COKpalieHHe, a 3aTeM
BuTAruBanue nopsHol kieTkm. [losamee Hapu u ppyrume
HCCeRoBaTe Il M3y4dalH ABHUTATEJHHYI0 KONIEBYIO TLIa-
ctuaky., Oau u 3jech obnapy)kmnu amebouansie csoilcT-
Ba — Hoclie (PE3MYECKOro HOBpEKACHNSA IIACTHIIKA CHKH-
MaJach B INADHK.

AmeGonHoe ABMKeHHe B OTBET HA pPA3RpaKUTENb fAB-
JSIeTCH, BepoATHO, ApeBHeimeidr u3 peanuuili. Tarum o0-
pasoM, runorTesa 00 amMefouHOCTH HEHPOHOB IpeAIoNaraer
TONBKO TO, YTO OHU [0 CUX I0p He YTPAaTHJIM CBOero mep-
BoHA"aNbHOrO cBoitcTBa. IloaTomy Bo3MOIKHO, 9TO OHO U
JEKUT B OCHOBE JIeUCTBUA CTYIICHYATHX MEXAIU3MOB.

9.7. Raykpaa KiIeTKa COfepsRUT MHOI'0 IepeMeHHHIX, KO-
TOpHe MOIMH OH M3MEHATHCH NPHOJNUZUTENLHO MO TUIY
CTYHeH4aTod QyHKI[UM, 0co0erHo eCJu BpeMd HAOMIOLCHU A
BEJUKO IO CPABHEHHUIO CO CpefHell mpoXoIKUTeIbHoCThIO
KJIeToYHHX nporeccoB. MoHoMoNeKyIapHLlie IVIEHKH, pacT-
BOpH 0eJKoB, epMeHTHEHE CHCTEeMbl, KOHICHTPALUU BOJ 0~
POJHOTO HOHA U NPYTUX MOHOB, OKUCIHTENbHO-BOCCTAHO-
BUTENbHEIE NOTEHI[MANH, afxcopOUpOBAHHLIE CIoH M MHO-
rue Apyrue KIeTouYHLIe KOMIOHEHTH WJIH NPONECCH MOTIIH
OH meilcTBOBATH KAaK CTyHeHdaThie MeXaHH3MH.

Ecam KieTka 0cTaTOYHO TYBCTBUTENLHA , YTOOLL pearu-
poOBATL HA H3MEHEHMA, MPOUCXOAANMEe HA ATOMHOM YpoOB-
He, TO TAKHE H3MeHeHHS MOTJIH OB CIYKHTHL MCTOUHMKOM
CTYHEeHJATHX (YHKIMHA, TAK KaK OHH BCErma UMelOT KBaH-
ToBHII (T. e. ckaukooOpasHHii) xapakrep. Ho sror merou-
HAK, BepPOSTHO, CJefyeT HCKIIOUWTH, TAK KAK H3MeHEHUSN
Ha 9TOM YPOBHEe, BO3MOMHO, CIUIMKOM HeOIpejleIeHHH,
9TO0RL CXYHUTH OCHOBOM peryJsipEOTo H BOCHPOU3B 0 UMOr0
noBefeHMs, paccMaTpuBaeMoro B Hamedl xaure (§ 1.14).

Ha moBepxmocTm EHeifpona, oCo0eBHO ero MeHAPHUTOB
1 aKCOHOB, HAXONHTCA YyBCTBHTENLHAA MeMOpaHa, KOTO-
pas Morjaa OHl CIYKATh OCHOBOH CTYNEHYATOTo MEXaHH3MA,
X0TA OHA, BepoATHO, MOJIHOCTLIO «3arpy:;kesa» paboToil
Mo Hmepefiade NoTeHNMAN0B AeiicTeuA. Hepsanie PuoOpuIIE
OMMMCHBAJNUCH HA MPOTAKeHNH MHOTUX JIeT, HO BCe eme He
MCKAIOYEHA BO3MOKHOCTH, 9To 9To apredawr. Kenu onm
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CYmMEeCTBYIOT, TO KpalHfsA TOHKOCTH HX CTPYKTYpH H03-
BOJIAET HPOANONATaTh, YTO OHH TOKe MOINE O CIYKHTH
OCHOBOM CTYHNEHUYATHIX MEXaHH3MOB.

HacTo yxasHBawT HA XPYHROCTH Bceﬁ oprapm3anuu
HEepBHO! CHCTeMH. JTa XpYUKOCTb, HECOMHEHHO, Ipeiio-
JNaraeT CymiecTBOBAHME CTYIEHYATHX PYyHKIUNA, H6o ¢«Xpyu-
Kui» o3HAYAET, B CYIHOCTH, IErko paspyimampmuficar,
a B § 7.19 Mur ysxe Bujtenn, 4To B «paspymeHum» (MM pas-
puiBe) 4ero-mubo DposiBAAETCA H3MEHEHHe BeJHIMHH CTY-
nendaToit dyHrnuKM. XoTd 93T0 N0 CYTH CKopee «pumoxoru-
YeCKN» J0BOA, OH B KAKOH-TO CTeIleHU ONPABIEIBAET Mpe/-
CTaBjieHHE O TOM, YTO CYIIEeCTBOBAHHE CTYNEHYATHX MeXa-
HU3MOB B HEpBHOM cHcTeMe OTHIOAL He MAJOBEPOATHO.

«IIpemcraBnenne o MOCTENEHHOM, HENPEPHIBHOM
paspuTuu,— nmcaa Haxk JI86,— HecoBMecTnMO ¢ 00-
mWHAME PUBHYECKAMH CBoHCTBAMH WPOTOMIA3ZME MK
KONTOMABOTO MaTepHana. Hodmougnmie BemecTBa
B HAmell NpoTomxa3Me O00NAAAI0T KPHTHIECKAMH
TOYKAMH..., KONToHALE OYeHDL Ierko HN3MEeHAIOT CBOe
COCTOAHHME, H MHOTHE YCINOBHA... CHOCOOHE BHI3BATH
H3MeHeHNe B MX COCTOSHNHU, 1aKoil MaTepHan BeChbMA
JeTKo IpeTepneBaeT PAN NPEePHBUCTHX H3MEHEHWID).

O 6OBMOICHOU MONEKYAAPHOT OCHOBE NAMNAMU

9.8. Uto neob6xodunmo gia Toro, 4ToOH HEYTO MATEpPHAT b~
HOE MOI'I0 CY)KUTHCTYHEeHIaTHM MEXAHH3MOM B YILTPACTA-
ounsHOM cucTeme? ToabBKoO To, 9To0H oHO OHITo CTymeHYA-
THM MeXaHH3MOM, MOQTJIO H3MEHATHCHA NOR BJIHAHWEM CY-
IMEeCTBEHHHX MepeMeHHHX ¢ OKasuBalo 9sdpderTuraOe
fieficTBIe HA pearmpynmyo JacTth f.

I'onoBrOM MO3T KAk AUHAMHYECKAA CHCTEMA HACTONBKO
YYBCTBUTENEH M CAY/KAT TAKHM MOUIHEIM YVCHIHTelIeM, 9TO
MEL ¢/lBa JH MOKeM YCTaHOBHTH MAHUMAJBHYIO BEJIHIHHY
Pu3n4ecKoro M3MCHEHNs, KOTOpoe Bce eme CHOCOOHO Cy-
I{eCTBEHHO BJIHATH HA nosefenue. /(aye usMenenne ofpoi
MOJIeKYJLT HeJb3f 3apaHee c4ecTh He3dpPeKTHBHLIM, TaK
KAK MHoOTHE COOHTHS B LIepBHOW CHCTeMe pemrajoniuM obpa-
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30M 3ABHCAT OT OTHOIMEHWA HEKOTOPOH IepeMeHHO# K Io-
pory; BOJAM3Mm Mopora o4YeHh Maloe H3MEHEHHE MOKeT
IMeTh OOJbIIUe IIOCHeNCTBHA.

IHoaToMy HEe HCKI0Y€HA BO3MOKHOCTB, 9TO OCHOBOII
CTYNEeHYATHX MEeXaHM3MOB CIYKAT COONTAA HA MOJICKYIAD-
HoM ypoBHe. EcTb MHOKecTBO $aKTOpOB, KOTOpPHE MOTIH
OH WIrpaTh TAKYW pOJNb: 3HadeHEe (PYHKIUU MOTJO OH 3a-
BHCEThb 0T ToT0, ABXAETCHA JU MoaeKyaa D- unu L-u3omMepoM
¥ HAXOJATCA JU OHA B yluc- AIU mpaHc-popMe, oT HATHIAA
HIA OTCYTCTBHA BONODPOAHOHM CBA3H, OT TOoro, B KaKoi
IIOCKOCTH JIGKHT JBOMHAA CBA3H MEKIY aToMaMH yIuie-
popa, u T. A. Takaa ocmoBa B }KMBOM opraHU3Me 00Japaia
O TeM IIpeuMyINecTBOM, 9To oOecleuuBama OH HYKHYIO
¢yERIMI0 Opn MIHAMAJAbHOM Bece M o0beMe, a BTO MMeeT
CYIMeCTBeHHoe 3HAUYeHHE /JJIA CBOOOJHOKHMBYIIEro opra-
HU3MA. |

IoauHr o006Cy:KHanm TH BO3MOKHOCTH H IPeRNoJoKu-
TeXbHO HAMETHJ IIpefiellHl, KOTOopHe Cy3miu OH 00JacTh
mouckoB. Ecam MoXexkyJApHLIA cyOcTpaT CXHIMKOM Mal,
TeIJI0BOe ABHKeHNEe He TMO3BOJUT eMY COXPAHATDh IOCTOAH-
CTBO, 0€3 KoTOopOro OH He MOT OH CIYKHTH OCHOBOI TAKOTO
IIOBeNeHnA, Kakoe HaOmwopgamock y roayOeir CrunEepa
(§ 1.14). Ecnu oH caIumKoM BeJWK, OH He CMo3<eT olecle-
9ATH TOI'0 ¢Uyda MHUHHATIOPHOCTH», KOTopoe (paKTHYecKu
JIOCTATHYTO B MEXaHM3MaX I'OJOBHOTO Mo3Ta MJIEKOIH-
TAOMAX.

9.9. llomra 000 Bcex DTHX BO3MOIKHEIX POpMAX CTYIEH-
9aTHX MEXAHH3MOB, MK ‘BPAJ A CMo3KeM MHOIo€ CKazaTh
C OIIpefesIeHHOCTBI0 0 KaHajax ofpaTHo#l ¢BA3N, UIYMIHX
OT CYNECTBEHHHX IiepeMeHHHX Yepes CTyIneHdYaThHe Mexa-
HU3MH K pearupylomeil yacta R ma ¢ur. 25. flcro, 9To HET
HH Malieimen Heobxodumocmi B TOM, YToOB 5TH KAaHAJNH
COCTOANY M3 AHATOMHYECKHX MM THCTOJOrHYEeCKHX TpaK-
TOB: BeJb ecJn OH CTYIEeRYATHEe MeXaRU3MH OBLJIN MOJEKY-
JAPHEIMA, TO KAHAIHK K HUM MOIJIH OH MMeTh OHOXMMUYe-
CKYIO IIU TOPMOHAJBLHYIO IIPUPOAY; B To Ke BpeMsa KaHA-
JB om Hux K R Moram Obl ObITh 9pe3BRY9aiiHO KOPOTKAMA X
UMeTh I0YTH IX0yI0 IPHPOAY, ecin OH OHM HaXoJUIHCh
8HympU HENPOHOB, B KOTOPHX OHH JeNCTBYIOT.
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OueBunno, Ham moTpedyercss HoOLITP MHOT'O HOBHIX
CBelleHUM, TipekjJe 4eM MBI CMoKeM TQUHO UJ{eHTUQUIINpo-
BAaTh 8Ty YacTh o0paTHo#l c¢BAsu Broporo nopapgka. Ceigac
BajKHEee Bcero w30erath TAKUX NMpefCcTaBIeHUd, IPH KOTO-
PHIX MK He3aMeTHO AJA ce0s IpUHMMAaeM 3a HeCOMHEHHBIH
¢axT TO, 9TO emie He JOKa3aHO.

Heobxodumst au cmynenuamsle Mexanusmot?

9.10. Haurnas ¢ § 7.12, Mu paccMaTpuBaJu aJaIiTAAIO
Ipu TAKHX YCIOBHAX, KOT[ia IiepeMeHHHE, BJAMAIOIINE HA
pearupyomyo dacts 2 (cMm. fur. 29), BegyT cebda Kak cTy-
regdaTeie QYHEKHK. MH olpaBIEBAIA B3TO TEM, UTO TAKOM
cAydyail HMeeT KApIMHAIBHOE TeopeTHUYECKoe 3HAUCHHE
BBMAY CBoell 0co00# IIPOCTOTH M SCHOCTH: HasKe ecau OH
B HEpPBHO! cHcTeMe BoBce HE OBLI0 CTyIEeHYATHX MeXaHN3-
MOB, HCCIEROBaTe]b Bce-TAaKM HameJl OH paccMoTpeHme
5TOTO CAYYaA MOJE3HEIM IS TOTo, YTOOK ACHO IPEACTABUTE
cebe, KaK MoKeT aJalTEpOBAaThCA HepBHAA cHcTeMa. Ho
HeT Ju Goliee cepbesHoro onpaBpanma? Mosker OwITh, ecTh
NaHHHe, Jokaswiéaoujue, 4To Ipomecc ajanuTaliuu Ipenlio-
jJaraer CYmecTBOBAHHE CTYIEHYATHIX MeXAHU3MOB?

9.11. Mu y:xe supenn (§ 7.16), 9To garke o TAKOM THIIHY-
HOM MeXaHH3Me, Kax TejerpaHoe peje, Helb3sd CKasaThb,
uro on seasemced (00a3aTeIbHO) CTYIIEHYaTHM MEXaHU3MOM,
TAK KaK Ipd HEKOTOpPBIX cHocobax HaOmmojeHMsa (Haupu-
Mep, IpPH HCCAEeJOBAHME N3MeHeHU, TP OMCXONAIEX B Te-
YeHHEe MHKDOCEKYH[ MM B TedeHHe A JeT) Takod ¢opmul
IOBeIeENA He o0HADPYKHUBAeTCA; W HeXb3A CYATATH, 9ITO
Kagoi-muGo cuocod HaOmOAeHENA HMeeT alcolTHOE MImpe-
IMyIecTBo mepef Apyrumm. Jlaske ecim OsI MoKHO OnLIO
3aKJ0YUTDb, YTo B «ICPHOM ANAKE» HAXONUTCA MMEHHO Te-
xerpadHoe pese, HabaonaTeadb Bce-TAKA He MOT OB yTBepHK-
naTh, 9TO 3TO, 0€3YCIOBHO, CTYIIEHYATHIA MEXaHU3M.

9.12. Jlanee, Mo cpaBHEeHUIO ¢ NOTHOH QyHKIUeH cTy-
nervaTaA QyEKOuA 00JanaeT HopasuTe IbHOM IPOCTOTOH 1o~
BeleHNA; K He BCAKWI pealbHB 00beKT MOKHO 3aCTABHTh
00HADPYIKUTH TAKYI0 IIPOCTOTY. SHAYUT, €CJAM MH CHaKeM
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00 00bBeKTe, maXOMAMEMCA B «UEPHOM SMOIAKE», 9TO ero
MONCHO 3ACTABUTH OOHADYIKHUTH IOBejeHMEe THOA CTYIeH-
yaToil GYHKIUA, TO MH BHCKA)KeM 0 HeM HeKYIo 0esycioB-
HYI0 HCTHHY.

Tounmo Tax jke, ecim MH HaizeM, 9To CUCTeMa Tpex
IiepeMeHHHEIX JaeT moJe, Nokazagnoe Ha ¢ur. 30 (rme Tpm
'BO3MOKHHX H3MEpPEeHNs CBEJIEHH K JBYM ABYMEPHHM ILIO-
CKOCTAM), TO M 3[{eChb ME MOKeM yTBep)KiaTh, 94T0 yCTaHO-
BUNA HEITO 0C00eHHOEe — MOCKOJIBKY TNOJHOCTBIO Tpex-
MepHHE IoJisa (HanpuMmep, Iole Ha ¢Ur. 7) HelAb3f CBECTH
K TAKOM IpocToil fopmMe.

Taxnm o6pasoM, HeKoTOpHe BHEAHN MoBEJEeHUA, He I03-
BOAAIOIMME CHeNATh BHBOJ, 9TO OHU HenpemeHHo 00YyCIO0B-
JIeHH CTYNeHYaATHM MeXaHH3MOM, MO3BOJAIOT TeM He MeHee
3aKJI0YUTh, YTO B OCHOBE HUX Je)XUT HedTo, o0Xanamlilee
TeM 0COORIM CBOMCTBOM, 9TO NOBEJEHME ero MONCHO CBEeCTH
K ¢opMe cTymieRgaTON GYNKIUA; & 3TO YiKe HEKOe IO 0KH-
TeJbHOE YTBepsKueHHe, n00 He BCAKoe IoBe[eHHMe MOKHO
IpelcTaByuTh B TaKoW ynpomeHHO# ¢opme.

9.13. Hax e obcrout feno ¢ HepsHOH cucreMoii? Ecan
On NepeMeHHHe KoMILTeKca § (cM. ¢ur. 25) M3IMEHAIHCH
KaK NOoJHHE PYHKIHA, HaOJ0aTexb pued Onl JIAMD OQHY
0Y€HbL CIOKHYI0 CUCTeMY, ABHIKYIIYIOCH 110 CIOKHON He-
IpPePLIBHOI TPAaeKTOPUH K 3aKII0YNTeIbHOMY paBHOBECHIO.
Opnaxko MHL Hepe[KO BHJWM, 9TO OPTaHHE3M (COBCpIIAeT
npoby», T. e. obHapy)KWBaeT KaKYyiO-TO ONpeleleHHYI0
dopMy IloBeleHHA W 3aTeM npudepicueaemci ee B TeUeHHE
HeKOTOpor'0 BpeMeHH. 3aTeM OH OCTABJIAET 3Ty HOIHTKY,
HmoABJAeTcd HoBasg (opMa HmoBeJeHHA, KoTopoll OH CHOBA
HEeKOTOpOoe BpeMsa IIpUjepKUBaeTcA, W TaK Jajee.

B rakux cryvasx maOudojaTexb BIlpaBe yTBep:KIATh,
4T0 CHCTeMa He IOJHOCTBI0 NPOABJIACT CBOKW CJI0KHOCTE;
100 ToT (aKT, 9To Ipoba HA BCeM CBOEM IIPOTAMKEHHH CO-
BepIIaeTcsd HMeHHO B dawuoi ocoboit ¢opme, o3HadaerT,
4T0 37ech CYIIECTBYeT HeKOTopas IMOBTOPAEMocTh — Bpo/ie
TOro, 970 MH BUAVM, HAIPHMED, B TOCIEXOBATEIBHOCTH
OyKB BHIA

FFFFFLI..LLLLLTTTTTJJJJJ.TJ_



Yavmpacmabusvnocms 8 nucom 0p2anu3Me 195

B OTIMYMe OT HoJAHOCThbI0 OeclopAmoYHOTO X pacmoJo-
JHeHHSA B IIOCJIEe0BATENIbHOCTH

EJYMSNASGCGHLAAPEYPJVRQJ.

Buyrpu kakmoil npoOH, eclu B Heil IIPOsIBJIAETCH Xa-
pakTepuad gopMa IOBelAeHHA, MOJKHO OIpelelHTh IioJe;
Takde modA OYAyT cCMEHATHL ApYyr Apyra B JUCKPETHOM
IocienoBaTelInLHocTH, Kak Ha ¢ur. 32. B TakoMm ciaydae,
cclii HalXlonaTellb IPEANoJOKUT, YTO U3MEHEHHS TOoNA
IPOUCXONAT B ¢IMHOM cCucTeMe, olipefeldeMoil COCTOSIHNEM,
TO OH HMeeT OCHOBaHVe 3aKIIYUTH, YTO IIapaMeTpsl, OT-
BETCTBeHHbIE 3a CMEHY Iolieil, o0aanarT TaKoél Ipupomoi
M CBA3AaHL C TJABHHIMH IlepeMeHHEIMH TaKuM 00pasoM,
4T0 HMX MONWCHO IPERCTABUTH CTYIeHYATHMHM QYHKIUAMHA
(Tak Kak moxmsle QYHKIMM HE MOTJH OH JAaTh JUCKpeT-
HBIX IEepPeXoJoB OT OJHOH XapakTepmoil npoOHI K [ApYy-
roir). To, 4To UX MONCHO TpeNcTAaBHThL B Takroil ¢op-
Me,— BTO CymecTBeHHOe oTpaddYenue, Kacaloomeecd HX
IIPY POJH.

CoeuENM Temeph 8TOT BHBOJ, ¢ TAK HA3HBAEMBIM IIPHH-
nunoM JlamkoBa (corilacHo KoTopoMy B CHCTeMaX, CTaB-
muX 3pPEeKTHBHHIME B Pe3yIbTaTe eCTeCTBeHHOTo 0TOopa,
pasHooOpas¥e MeXaHW3MOB M IPONYCKHAA CIOCOOHOCTE
KaHAJOB He OyAyT 3HAYATEIBHO IPEBHINATH HeoOX o UMb
MHUHAMYM). 9TO IT103BOJHUT HAM 3aKJIIOUYHTH, 9TO B TOM CJIY-
Yae, eCldH OPTAaHH3MH PEeryJIApHO UCHOIABL3YIOT METOX Ipoo,
BecbMa BepOATHO (XO0Ts U He 00A3aTeNbHO), YTO 9TH IIpo-
OB OYJYT KOETPOJHPOBATLCA MATepHAJbEHME PaKTOpaMH,
MHOT000pasme KOTOpHX (B COIOCTABIEGHHM C OCTAJIBHOH
9acThI0 CHCTeMEI) He Oyner 3HAYATENLHO IpeBHIMATh HeoO-
xopuMoro muEuMyMa. IloaTromy Becsma BeposTHO, 4TO Cy-
IeCTBeHHBIE iepeMeHANe KoMmiaeKea S (pur. 25) ABIsAIOTCA
CTYIIeHYATHMH (YHKIUAMA M 9TO KX MaTepHaAbHHII cyO-
cTpaT II0 caMo#l cBoedl npHpone Xopomo NpHcrocobIeH
K TaK¥UM (YHKIUOHAJILHBIM IIpOoABIEHUAM,
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Dopmxvt 0obpamHou ceaau

9.14. llocmoTpum Temepb, HACKOABKO POPMYIHNPOBKH
ri. 7 u cxeMa HA (UT. 20 COOTBETCTBYWT OPraHH3AIUH
pealbHOT0 KWBOTHOIO B OTHOIMEHHHN paspeleHusa oOpar-
HEIX CBA3eil Ha JiBe KATerOopHH SIBHO PasIMIHOro IMOPAmKA:
CBAI3b MEJKIY OpTraHUSMOM M cpefioil Yepes oOLIYHBIE CEHCOD-
HEe W JBATATeJIbHEEe KAHAJH M CBA3b, IPOXONAINAS depes
CYINECTBEHHHE IlepeMeHHbHE W CTyIeHYaThle MeXaHH3MEL
K pearmpyilomeil gactn .

B ra. 7 upumensanach crpaterus, opucansas B § 2.17:
MH HIHTAJUCh CHeNaTh THUNOBYIO CHCTEMY npedeibro ACHOH,
9TO0H OHA CAYMUIA IMOAXOAAMENA MONEIbI0 1A CPABHEHHAA
C HEX MHOTOYHMCIEHHHIX pealbHHX CHCTEM, HEe COOTBeT-
CTBYIOINIAX el B TouHOCTH. UT0oOK cO3maTh ACHYIO MONEID,
MBI OpPeNUOJOMKNIN, 4UTO cHcTeMa (COCTOAIMAA H3 opra-
HHU3Ma K Cpejs) IOo[BeplraeTcA BHEIMHUM BO3MYIIEHUAM
TONBKO ABYX THIoB. ll oqHOMY THIYy OTHOCHTCA HMIIYJbC-
Hoe cMeMeHne BEIMYHH IVIABHHEIX TIepeMEHHHIX, KOTOpHE
1epexXOofAT IPH 3TOM B KAK0E-TO HEPABHOBECHOE COCTOAHNE;
3T0 IPOHCXOMHT, KOTJa MATHHT TIOMEOCTAaTa BLIBONAT W3
cpepHero NodoskeHnA (Hampumep, D, va ¢ur. 36) nan xorpa
OTOHB NOOJHMB0CTH OT KOTEHKA BAPYT APKO pasropaercs.
Torga opraEmsM, ecadm OH AafAOTHPOBAH, IPOABIAET
CBOI afanTanuio, IpegIpuHaNMAa feificTBHEe, COOTBETCTBYIO-
lee HOBOMY COCTOSHHNIO. JlIA TOoro 4ToOH HCIOHITATbL WK
IpPOJEeMOHCTPHPOBATE AJJANTAIMIO OPramyU3Ma, HY)KeH pAJ
TAKHX MMIYJLCHHX Bo3neficTBHHl ¢ IpoMeKyTKaMH, Heol-
XOAMMEIMY JJIA peaKIlum.

Ho BropoMy Tumy ormocMTCA TaKoe BO3MYIIEHHE, HNpH
KOTOPOM WM3MEHAeTCA KAKoW-Amb0 mapameTp BCeil CHCTEMH
(oT BenWuYMHH, CYIECTBOBABINEH HA IIPOTHAMKEHAN MHOIHX
AMIYJIbCHHX BOSMYIIeHHH, OH HEepeXORUT K KAKOH-TO HO-
Boil BeJW4HHE), JTO W3MEWEHHE HAXONHUTCA B COBEpPINCHHO
AHOM OTHOIIEHHY K CHCTeMe, He)Kelin N3MeHeHNe MMIYIhC-
HOT0 Xapakrepa. B To BpeMA Kak MMIyJbC B3acTaBIAI
CHCTeMYy IIpOfIBUTH CTa0HIBHOCTh, HM3MEHEHHe IiapameTpa
3aCcTaBJsAET ee HPOABUTH (eCAXH 3TO BO3MOKHO) yJAbTpa-
crabmabaocTb. Ilocie mMmymnbca cumcTeMa JIeMOHCTPUpPYET



Yavmpacmabuavrnocine ¢ scueom opzanusre 197

CBOIO CIIOCOOHOCTD BO3BPAMATECHA B COCMOAHUE PABHOBECHS,
a Ioclle W3MeHEHWs BeJWYUHH IapaMeTpa — CBOIO CIO-
co0HOCTL BHOBE NPHBOAUTL NoJe (ee TIaBHHX IiepeMed-
HNXx) B crabuneryio gopmy. lloproMy yabrpacrabuibHas
cUCTeMa — BIIOJIHE IIPUTOMHAA (KOHCTPYKOHMAY HAJA Op-
raHusMa, ecid BO3MYIeHWA, IPUXOHAINHEe K HEMy us
BHeIIHEero MHUpa, HReddaTcd HA [ABA ACHO oYepYeHHHX
KiIacca:

1) wacTeie (ma¥ Jjaske mHellpepHBHHEeE) HeOOJBIIHE HM-
IyJIbCHBHE CMENeHusa I'NIABHBIX IepeMeHHHX;

2) pearme, umernEe (popMy cTrymeHYaTod QyHKnuM,
N3MeHeHusaA NapaMmeTpoB. |

Taxkem o0pasoM, yJabTpacTabnMiAbHEAM CHCTEMa — BTO
He IIPpOCTO AMAAKTAYecKoe IoCTpOoeHWEe;, B HEKOTOPHX
CIydasdAX OHA [eHCTBHTEJHHO MO’KET OKA3aThCd HAWIYY-
MM MeXaHN3MoM, 00eCledWBAKIIMM BHDKHBAHUE opra-
HU3MA. Ecau yepoxcaioujiie OpeanHuamy 603MYyuseHlLs Ha NPo-
MANCEHUL MHO2UL NOKOACHULL UMEIOM MOALKO YMO OnUCAH-
Hoe Oumodasbnoe pacnpedescniue, Mbl MOdcem Oxcudamb,
umo opeanusm nod delicmeuem ecmecmeennozo ombopa evipa-
b6omaem QHYHKYUOHAALHYIO CMPYKMYPY, 6ecbMa OAUKYHO
K yavmpacmabusbroli, m. e. 6ydem umemv d¢e AcCHO pas-
AULUMBIE GOPMBL 0OpamHuoll Cés3U.

£ 9.15. Mu oTHIOAL He XOTEM CKa3aTh, YTO B B €CTECTBEH-

HEIX;yCIOBHAX BCe Da3jpaKHTe]H, BO3MYIEHAA U 3a/a4H,
¢ KOTOPHIME BCTpedaeTcA OpraHH3M, TAK jKe 4eTKO pasfe-
JeHH HA JBe TPYINH, KaK oHU OLLIKM pasfeiieHH B QIHTAX
¢ TomeocTaToM. MBI He mpepTionaraeM TakKe, 9To B peajb-
HOM MO3Te BCEeIa MOKHO YBUAETh YJAbTpacTralHIBHYI0 CH-
CTeMy, CTOMT TOJBbKO HAHTH NpaBHABHHYE cnocod BadmIo-
neana., Hanporus, MHE, yYeHHe, MOIKHH CYATATh, 4TO
HAM IIPOCTO II0OBE3JO, eCIM MH HAXOZHUM, 9TO CIOKHYIO
CHCTEeMY MOKHO B TEODHH DAa3eNUTh HA pAX He CIUIIKOM
CIOKHHX TIONCHUCTEM, NOM00HO TOMY KaK TOMEOCTAT MOYKHO
pasjeJUuTh HA (HeNPEepHBHYIO» 9acTh ¢ OOpPATHEIMHA CBA-
3AMHU MERy MATHATAMY M (CTYIEHYATYIO» 9ACTh, COepiKa-
Iy® BTOPYI0 oOpaTHylo ¢Bsizb. Eclam cymecTByeT MHOTO
meTesib 00paTHOR CBA3YU ¥ HeT yA00HOTO cmoco0a HX MHIH-
BHIYAaJH3AIAN, TO YHPOIEHNA JOCTUTHYTH HEJb3A M HaM
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OCTaeTcA TOJbKO PACCMATPHBATH CHCTEMY KaK OJHO 9pes-
- BHYAUHO CHQKHOE Leaoe. (IToT Boupoc OyjeT obeypaTi-
cAa B ra. 11 n ganee go komma xmurn.)

Konmpoarvr yeau

9.16. PaccmoTperaHe [0 CUX HOP YALTPacTaOMIIBHLIC CH-
CTeMH XOTA W CO3JaBajJi MHO'KECTBO Pa3JMIHHIX mHoJei,
HO IipeclienoBalil OHY. IOCTOAHHYIO eab. 'omeocTaT cTpe-
MHJCA K CpeflHeMY NOJOKeHNI0 MATHHUTOB, KpHCA — K HY-
JEBOMY TMOTeHLIMaNy Ha pemrerke. I3 arom maparpade MH

7 i " //)5 /

ONHUmeM HeKoTophle cIoCco0H, T03BONAIONMUE BAPHUPOBATDH
medh. V3MeHeHNsA MeIn BayKHEL B TeX CAydasgx, KOrJa Neio
AfeT o MOACO0HOU I1elH, KOTOPYH HY/KHO OCTHYL IIpej-
BAPUTEIbHO, HA BpeMA, NJIA JOCTHKeHHA KaKoM-TO HMHOI,
nocroaanoil nmean (§ 3.19). |

Ecan pacnpepenesue KpUTHIECKUX COCTOAHUE B (aso-
BOM IIpOCTpAHCTBE TJIABHEX IBpPeMeHHHX N0 Kakoil 65t
TO HA OLLT0 HPHINHE H3MEHUIOCh, YABTpacTA0UIbHAA CUCTE-
Ma H3MEHHT Texhb, K KOTOPOH OHA CTPEeMHTCA: OHA BCerja
Oyner cosnaBaTh nolle, yaepsKuBapmiee pelpe3eHTATUBHYIO
TOUKY BHYTPH Y4aCTKA, OKPYKEHHOTO 00JACTHI0 KpUTHUe-
ckuXx cocrosimuit (§ 7.23). Ecam, manpmmep, ©mo KaKkoii-
mbo mpuduHe 00NACTh KPHTUUECKHX COCToAHUE OynerT
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okpymars B, a He A, rKak Opro pambpme ($ur. 42), ro
KOHEYHOE IoJie M8MEHUTCA TaK, 9T0 0HO OyJeT yHep:KUBaTh
z B upegenax oT 15 go 20, a e or 0 no 5, Kak paHbime.
CxopuHil MeTo/t TOKa3aH HA ur. 43. Y apTpacrabunbEas
cuctrema U B3ammojieiicTByeT ¢ mepemenHolt A. Crpenxamm
E m R npepcraBieHH HeIocpeicTBeHHHe BosfaeificTsma U
U A Kpyr Ha Jpyra; KX MOKHO MHCIUTD cele KaK 3@PexTopH
u penentops cucremul U. Ecan oxamercs, 94To A okaskBaeT
HA YJAbTpacTa0MIBHYIO CHCTEMY CYIIecTBeHHOE Bo3JelicTBHeE,

U

A
Our. 43.

TO CHCTEMA, KOHE4No, Bnpaboraer moie, cTabHAN3UPYIO-
mee A Ha KAKOM-TO OIipeJeleHHOM YpPoBHE, KOTophiil B 601b-
moil cTenery Oymer 3aBucerh oT geitctBua R. Ilpepmomo-
JKIM, HalpuMep, UTO BCe KpUTWYecKHe cocTodHWA [/ Ha-
CTYyHalT HIpH 3HaYeHHMAX riaaBuuX nepemerHHx 0 m 10,
TaK 9TO CHCTeMa BCErjia BHOMpaeT mode, crabmiauanpyomee
Bce INIaBHNIE IiepeMeHHHe B IIpefelaX Me:KIy 3THMH Belu-
auHaMH. Ecan fieficTBue penentopa A TaKoBO, 9TO IpH He-
KOTOpOM 3HAYeHHU A, paBHOM a, penelTop LiepefaeT CHUC-
TeMe U pemwumpy S5a—20, To Xerxo Buiaerhb, 9To U BH-
paboTaer moie, yJepixHBaomee A B Hpenerax 9o +t1:
ccIM IOJe Mo3BOAUT A BHIUTH M3 THX Ipefeios, To U
selijger u3 mpegeaon oT 0 po 10, a aTo mpusemer K paspy-
mennio 1odd. llosTomy U crarosurcesa cucremoit, «umymei
o». Lican renepp R msMeHIITCH B Oy/eT nepegaBaTh He Sa—
20, a Sa-}-5, To U Gyner u3MeHATH IoJe Jio TeX MOp, MOKA
ofo Ie HavHeT ygep:xusath A B npegenax 0+ 1; cucrema U
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tereph ¢umer O». Taxknm 00pasom, d060ii pakTop, KOHTPO-
aapyomuit b B BeHpakenun R=035a-4-b, KouTpoxmpyer
1{eab, KoTopywo wmer U.

Paccmorpum Oollee KoHKpeTHH# mnpmmep. Ilpenmomno-
JKAM, 9T cucreMa [/ IopBM;KHA ¥ yJAbTpacraOduiibHA H 4TO
ee KPHTHYECKHE COCTOAHWA YCTAaHOBJEHH TaK, YTO OHA
AOIET YCJIOBUA BEICOKOH 0CBeIeHHOCTH; Torfa o0macTh ee
KPUTHIECKUX COCTOAHUIA J0JKHA OHITH CXOfHA cKopee ¢ B,
qeMm ¢ A (em. ¢ur. 42). [Ipegmonoxum Tar:xke, uro R —
ay4 cBera. Eciu ma mytu [T MBI oMecTEM KpacHBIH CBeTO=
¢unbTp, To 3eneHN cBer Oymer AefCTBOBATEL TAK e, KaK
OTCYTCTBYE CBETA, U CHcTeMa OyleT aKTMBHO MCKATh «Kpac-
Hble» MecTa ¥ M30eraTh «3eJeHHX» MecT. KEclu MH Temepb
IPOCTO 33aMEHHM KpPAaCHHHA (AABTp 3eJeHHM, BCA Lelb ee
NBUKeHUN U3MEHUTCA, TAK KaK ceiidac oHA Oyaer HcKaTh
«3eJIeHHIe» MecTa W W30erarTb (KpacCHBIX).

IIpenmonokum Temephb, 4T0 A — ycTpoiicTBO, Iipeod-
pasympoimee TeMmiepaTypy B o0mactm A B OCBemeH-
HOCTBb, KOTOpYI0O 0HO co3faerT ads cucreMel U. Ecam R
YCTPOEGHO TaK, 4T0 BEICOKAA TeMiepaTypa obractu A npeod-
pasyercA B BLICOKYIO OCBemeHHOcTb, To {/ OymeT akTuBHO
HCKaTh TeIlIble MecTa. Ecnu jKe cooTHoumeHue BHYTpH R
N3MeHUTb Ha 00paTHOE, TO U OyJer MCKATh XOJOAHHE Me-
cra. O4eBHIHO, BCE, IT0 KOHTpoaupyer R, OymeT KOHTpo-
JUPOBATH ¥ Ledb cucTeMs U.

ITosromy, BooOmie IoBopsd, COBEpPHIEHHO HE TPYAHO
00bSICHUTD TOT (AKT, 9TO0 cUCTeMa MoKeT B DA3INYHOE
BpeMsa MCHKATH pasHEe Ield.

HOI/Ia U3MEHeHUe KPUTHIeCKHX COCTOARUHA Wi Iipe-
obpasosaresns R MoyKeT HAaXOQHUTHCA I0J KOHTPOJXEM Of-
HOTO IapaMerpa. B TaKUX ciryvasx MH JOIGKHEL pasjudarh
ABa pona cioxHocTd. lIpenmomoskum, 4To DapaMeTp MoMKeT
NPUHUMATH TOJHKO ABA 3HAYeHUA M 4To cucreMa U odeHb
cro:kpa. Torga cumerema IpocTa B TOM OTHOLIGHHH, UTO
OHA Oy/er ucKaTh ofHy M3 NBYyX (He Ooiee) Lexeil, # clo-
Ha B TOM OTHOIIEHHH, 9T0 NoBefeHue, ¢ MoMOIIbI0 KOTOPOTo
0HA JoCTUraer netu, cioao. CIoKHOCTh IIoBEJeHUA HE
JIOKa3KBaeT, 9YTo OTHOIEHWE IIAPaMeTpPoB K CHCTEMe [I0JIK-
HO ObITH CIOMKHBEIM, M Jajke He CJIYKAT KOCBEHHEIM YyKasa-
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HIeM HA 9To: KAk Omlio mokaszamo B § 6.3, whcao moiei
pPABHO 4UCIY 3HAYEHMI, KOTOpHE MOKeT IpHHUMATHL Iia-
paMeTp, M HEKAK He CBA3aHO ¢ YMCJIOM IJIABHHX Iiepe-
MEHHEX. A UMeHHO IocllefiHee, KaK IPaBUIO, OUpeResser
CILO}KHOCTD JIOBEeHAA NpH IMOUCKAX I[eNH.

JTu coobparkeHusA, BO3MOKHO, TOMOTYT Jydulle NOHATD
CBA3h MKy H3MEHEHWEeM KOHIeHTpanuu IOJOBOro Top-
MOHA B KpOBH MIIEKOHNUTAIOMEro ¥ IOcHegYIOMEM Iele-
HANPABJIEHHHM CEKCYAJbHHM I0BEJeHHEeM JKHBQTHOIO.
IIpocToii mepexon 0T «OTCYTCTBHA» K (IPUCYTCTBHIOY (HIH
00paTHO) MIM OT ONHOTO YPOBHA K APYroMy IpH HaJATUH
mopora Obnu OH HocraTodeH AAs Toro, 9robn 00BACHATH
CMeHY NBYX dopM IoBeeHNA Ji000# CTEIEHW CIOKHOCTH,
TAK KaK CJIQKHOCTH CJEIyeT CBA3HBATH HE ¢ TOPMOHAIbB-
HEIM 1A paMeTpoM, & ¢ HEepBHOH CHCTeMOH#, HA KOTOPYIO OH
pander. IlocKoIbKY HepBHAA cHcTeMa MIEGKOIMTAIONIEro
HeoOruaiiHe CIOJKHA M MOCKOJLKY OHA IIOYTH B KasKIoM
CBOEM IIYHKTE YYBCTBUTEIBbHA KAaK K (U3MIECKHM, TAK H
K XMMHYECKHM BO3JefcTBHMAM, HeT, NO-BHINMOMY, HHKAa-
KNX OCHOBAHUI MpejxIiollaraTs, 9To oNpeeisiollee BIUd-
HHE IOJNOBEHIX TOPDMOHOB HA IIOBeNeHUEe I'OJOBHOTO MO3Ta
CYIecTBeHHO OTIMYAeTCs 0T BAMAHUA J000oro mmapamerpa
Ha yIpaBiseMylo HM cucreMy. (CnocoOHOCTH MOJIOBEIX IOP-
MOHOB crenuuiecKN BHBHBATH CEKCYaJIbHOE INOBeNeHHE,
KOHEYHO, MOKHO OOBACHUTEH TeM, 9To B XOJe 3BOIIOIAN
B pesyiIbTaTe ecTeCTBEHHOro oT0opa BHpaboTadnck clie-

nuudecKie MeXaHU3MBI, pearupypime 54 TOPMOH TAKHM
cuenupuueckuM o06pasoM.)

Tenomun u yavimpacmaduAdbHOCTDY

9.17. Temeph MH Mo3KeM BepHYTLCA K BOIpPOCY, IOCTaB-
JdeHHoMY B § 1.9: KaKyo poas HrpaeT reHoTHI cpegu (ak-
TOPOR, ONPENENAOMUX NPONece AZATTAIHUP

IIpuEsB 3a 0CHOBY CcXeMy HeEmoCpPeICTBEHHHX Bo3feii-
CTBHIi, n300paKermHyl0 Ha Pur. 25, M cMokeM Oe3 Tpyna
OTBETUTDL HA 3TOT BOIPOC, €CIU II0CIefl0BATeABHO PACCMOT-
pHM BCe YaCTH M KAHAJHI CHCTEMSI,



F'rasa B

DS
o)
)

IIpennonaraercs, KoHe4Ho, 9TO cpefia BEIOpaHa TIpomM3-
BONBHO, TAaK ’Ke KAK @ KaHaJl, 9depes3 KOTOpHA oHa BIdAAET
Ha cymecTBeHHble nepemennne (§ 7.3). CymecTBeHHEe IIe-
peMeHHEIe B UX TpeJlelnl onpefelifoTea TeHorurnom (§ 3.14),
1160 5To BHOBHIE XAPAKTEPHCTHKH OpTAIIN3MA. ;

B xwuBoM oprammsme pearmpymomad dacth [ darru-
9eCKH HMeeT BXoJHHe BeIMIMHEL TPOAKOLO pofa: CeHCop- .
HEle [aHHble, MOAYy9aeMEe OT cpe/isl, apaMeTprl, HaXod-
mveca B S, U mapaMeTpH, KOTophie OBLIM HACIENCTBEHHO
onpefeleHLl B Xoie oMmOpmonHansmoro passurua. (To,
4TO BCE TPH I'PYNTH BEIMYAH MOKHO CYHTATH ¢BXOHEIMEY,
noxasaHo Bo «Bmegennu B wubGepuermry», § 13/11.) Itu
TPH TPYNNLI TapaMeTpPOB M3MEHAIOTCA ¢ BechbMa pasIMIHo#
CKOPOCTEI0: TeHeTHYeCKUe TapaMeTpHl, 0Jarofilaps KOTOPLIM
B OJHOM CIy4Yae BO3HMKAaeT Mo3r co0aku, a B JAPyrom —
MO3T IITUILI, OPOABIAIOTCA B jKU3HM 0praHM3Ma JUME Of-
HAK/IH, B ONpefeleHHHl ee mepuos; IapaMeTpsl KOMIUIOK~
ca §, ecim aanTamuA CoBepimiaeTcsA MyTeM SCHO OTI'PAHH-
YeHHEIX NP0, W3MEHAIOTCH TOJBKO 0T of{HoU UpoOH K Ipy-
rodf; TapaMerpsl CeHCOpHOTo BXOJHOro KAaHAJa H3Me-
HAKWTCA Gollee WIWM MeHee HempephBHo. TakuM oOpasoM,
BAWAHKE TEHOTANA MOYKHO o0HApYKUTh B YacTu [t, B Ko-
TOpO# 0H co3paeT W3BeCTHHE aHATOMAYecKkne NyTH, OMOXH-
MUYECKHe IIPOLeccHl M TUCTOJOIMYecKHe CTPYKTYDH, OI-
pefeifAsa TeM caMhIM, OyJeT ee ajanTanufd XapaKTepHOI
JUIA co0aky MAM AJA MOPCKOH 3Be3J(H.

Ilpmpona mapamerpoB § HaXOoAMTCA Beereno IOJ TeHe-
THYECKAM KOHTpOJMEeM, TaKk KaK MX (u3AvYecKoe BOIIOIIE-
HAe ORLIO Hajde:kamum oOpasoM oToOpaHo B Xofie 3BO-
JoNHA 10 NUpu3HaKy NeiecooOpa3HocTH. (3Hech ciegyer
ACHO oTJAMYATh npupody mnapaMerpoB — T. €. ABIAITCA
JA 0HHU peBepOepHpYIOWMMA HeIAMN HIX MOJIEKY 1A PHHMH
KoHQUTYypanmusAMu I T. I.— OT 3HaYeHuil, KOTOpPHE MoiKeT
OpHHAMATh TOT WJIH HHOH OapaMeTp.)

Haxonern, ecrb onpeenendas ¢BA3b MeKAY CYIMeCTBEH-
HEIMA TepeMEeHHEIMH H NapaMeTpaMl Tpynos S — KOIZAa
CymecTBeHHble MepeMeHHbe HaXoiATCA BHE CBOMX (H3HO-
JOTHIeCKHX IpenenaoB, OHW MOJNKHE BH3HBATH H3MEHEHUHE
napamMeTpoB S, B IPOTUBHOM 3Ke clAydae HOJHHEI NpeniaT-
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crBoBaTh ux usMenesuio (§ 7.7). Ilockonbky aTa cBA3H
IIPACYIIA BCeM >KMBEIM OpPraHu3MaM, OHA J(oJKHA olipe-
ReAAThcA TeHOTHIIOM, TAK KaK Jpyloro MCTOYHUKA A ee
BeIOOpa Her.

ViMernso aTHMHE TOyTAMH B JOJUKHO OCYIIEeCTBIATHCH
NelicTBHEe IEeHOTHIIA KAaK JeTepMUHAHTA IPUCIOCOOHUTENb-
HEX MeXaHU3MOB JKHMBOT0 OpPraHm3sMa. :

9.18. Teneps HyKHO OTBETHTH HA BOMpPOC, 8CTh X OCHO-
BaHMA IpeAmnoNarath, 4To YIbTPacTabHIBHOCTh — B TOM
BHJle, KaK oHA 3/lech olvcaHa,— Bepaboraiach IyTeM
ecTecTBEHHOI'0 oTOopa; u00 ee 0coOeHHOCTH, oTMeYeH-
Hble B TipefpiymeM mnaparpade, He HMelT HHKAKOTO
JIpyroro [eTepMWHAHTa, KOTOPHI M03BoIMIA OB 00BAC-
IIATh HX BHOOp W «HACTPOHKY» CQOTBETCTBEHHO Ha3Ha-
YCHHAY. |

[Lis Toro 4TOOH ecrecTBeHHEIH 0TOOp MpPHBENA K BHIpPa-
60TKe yabTpacTaOHIALHOCTH, Heo0XofmMo M [0CTaTOYHO,
UTO0H CyIIeCTROBAJA MOCHEN0BATelNbHOCTh PopM OT caMoit
MpoCcTod 0 caMoil CloKHoH, OpHYEM KaKMAd IocClefyio~
olaa gopMa MoJKHA ABATH AyJUniAe AHCH HA BRKABAHNE,
qeM mpeAsiyman. [ pyrumu cioBaMu, yiasrpacrabuiIbHOCTh
JOJIHHA CTAHOBHTBHCSA MOJe3HOM A OpraHW3Ma He TOJIbKO
TOTAA, KOITa KaKafA-TO CJIOKHAA NMpHUCIOoCcOOMTEeIbHAA CHC-
TeMa y:Ke o0JafaeT oHOBpeMeHHO BCeMH KOMIIOHEHTAMH
¥ UX NPaBWIBHLIMM CoOTHOmeHWAMH (MO0 Taroe cobuiTne
BO3MO;KHO JMIIb B PelKoOM clydae).

IMpenonosxuM, 9r0 McXoMHEI opraEM3M He MMeN CTY-
NEeHYAaTHX MeXaHM3MOB;, TaKoH opraamsm obgamax Ol mo-
CTOAHHEIM, He MeHAomuMca Habopom pearmuii. Eciu 6H
KaKaA-To MyTanusa NpuBella K BOSHHKHOBEHHIO OMHOTO CTY-
IeHYaToro MeXaHW3Ma, KPATAYECKEE COCTOAHHA KOTOpPOTO
Ol 6B TaKOBH, 9T0 B clydyae HADYHICHHA HOPMAJBHEHX
Gyaruuit opranmsma crymenyarag QyHKOUA H3MeHANA ORI
CBoe 3HAdeHHe J0 mo020, KAK CyHiecTBeHHHIe TepeMeHHEe
BBHIMJIYT K3 CBOMX TIPENEJOB, W eciu OBl 3TOT CTyIieHYaThii
MeXaHH3M KaKUM-To o0pasoM BIHAJN Ha B3amMojeilicTBHe
OpPTaHU3Ma Co Cpefoi, To TAKOH CTymeHYaTLl MEXaHW3M
MOT OB YBeJIWUYUTH IIAHCH HA BHIKMBAHHE OpraHH3MA.
IloaToMy opmmovumas Myral[if, BHI3BAaBIIag TOABICHHE
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OMHOTO CTyIeHYaToro MeXaHWm3Ma, MoIJa Obl OKa3aThcA
MoJIe3HOH, ¥ 9Ta ee MOJIE3HOCTH, XOTA OH M He3HAYHTEeNb-
Hasf, MOIJIa O OHITH OCTATOYHOM JJA 3aKpellieHHA MyTa-
IHA KaK BHAOBOI'0 MpPH3HAKA. 3aTeM BTOPAA MyTAI[HA MOT-
ja NpoJOKUTE 3TOT MpoHdecc. TakmM obpasoM, mepexof
OT NepBOHAYANLHON CHCTEMH K YJABTpacTAOMIbHOU MoKeT
COBEePMHUTLCA NyTeM AIHHHOTO pAma HeOoIbmKUX W3MeHe-
HAK, Kajkoe M3 KOTOPHX TOBHMIAET HIAHCH HA BEIKABA-
HHe. SHAYAT, TAKOH mepexof MOMKeT MpPOUCXOofuTh MO
JleCTBAEM eCcTeCTBEHHOTO 0T0opa.

Buteoowst

9.19. Pemenne npobiemul, mocraBiaennoit B ra. 1, re-
nmepb B OCHOBHEX Yeprax s3asepmeno. Ero Mo;XHO pesio-
MHPOBATH cleaylomuM o00pasoM.

B TunoBoit nmpobieMe, paccmorpenHoit B § 1. 17, Boamy-
OIEENA, BO3JEUCTBYIONIAE HA OpraHM3M, AeIATCA Ha [Ba
BeChMA pa3dMuHBIX KIacca (T. e. pacHpesielienne HX OMUMo-
nanbuo). R mepBomy raaccy orHocATcAa nebonbiume, dac-
Tele UMIYJAbCHEIE BO3BMYIIEHWA, BJANAKIIAE H3 TIJaBHDLIE
NepeMeHHble, KO BTOPOMY — 3HAYUTEIbHEE, PeIKo Npo-
HCXOAN(He BOBMYI[EHHMHA, BLI3HBAIOINHE M3MEHeHWsd TANA
cTyneHuYaTol (yRKIHA B IIapaMeTpax peardpyomei 4acTu.
H nocieppeMy KIaccy oTHOCATCA M cepbe3HBIE HapYIeHA
aMOprorenesa, IpH KOTOPHX OpTaHM3M BCTYHAEeT B ;KA3HD
¢ HACTOIBbKO PACCTPOSHHOW OopraHm3alueil rolOBHOI0 MO3-
ra, 4T0 TpebyeTcA KOoppeKuus (B 3TOM OTHOINEHUH I pollec-
chl HAaydeH¥s ¥ aJadTallAd CXOAHBI, TAK KaK OJHO M To jKe
pelenne NPATOAHO B 000HX CIAYIafax).

IIpm Taxom pacupefelennn BosMymieHAR 3f¢erTuBHEIM
(T. e. cIOCOOHLIM yIepK¥BaTh CYmiecTBeHHHE TIepeMeHHHe
B PusmoloruuecKuX mpejieax) OyAeT TaKoil peryisaTop,
pacnpenenenue o0paTHHX cBA3eil KoToporo O0ymeT coor-
BeTCTBeHHO OMMOJ3IbHEIM. ¥ Hero OyHyT o0paTHiIe CBA3H,
AKIOmHe cTadMIBHOCTD 0 OTHOMIEHHIO K YaCTHM HMOYJIbC-
HHM OTKJOHEHMAM IJaBHHIX HepeMeHHHX, W Oolee Mef-
JAeHHO feicTByromas obOpaTHasa CBA3b, obecieUnBAIONIAN



Y aompacmabusvrnocmy ¢ wcueom opaanuame 205

H3MEeHeHUA THUIA CTyHmerdaTod (YHKUUM, KOTOpHE HAIOT
crabuiabHOCTP B OTHOIICHHH PEIKUX CHBHI0B CTyNEHYATo-
ro THIIA,

Taroro poma menoe Mo;XHO paccMaTpuBATh HPOCTO KAK
OfiMH CJHO/KHBEIN peryiaarop, CTaOMIBHBI B OTHOUICHHH
CLOKHOTO (OMMOANBHOTO) KOMILIOKCA BO3MymeRdil. Ero
MOKHO TaKKe paccMaTpHMBATh KAK peryjasaTop IepBOro
NopAAKa (KOMICHCHADPYOMUANR MaJhle MMOYJAbCHEIE OTKIO-
HEHHA), CIocoOHHE peopranuzoBaTh ceba Tak, 9TobH Hoc-
TAYb TOU Ke CTAaOMIBHOCTY IOCAe Hapymenuas sMOpHore-
He3a HJIHN Toclie CYmecTBeHHOTro H3MeHeHMA YCJIOBHH,
yHHYToKHBmero ero crabmibsocTs. Horma Ouwoisor pac-
cMATpUBaeT CHCTeMY C 3To#l BTOpPO¥ TOYKE 3peHHMsA, OH
TOBOPHUT, UTO OPraHM3M YeMy-TO «HAYIMICA», H oTMevaer,
9T0 B pe3yJbTaTe HaydenMs HoBeleHHe BCerga «yaydma-
eTcsay. “

9.20. TaxoBo B o6mux Yeprax mame pemenne. QMHAKO
YATATENAb, BUOJHEe BO3MOMKHO, IyBCTBYET, UYTO KOJAIECTBO
nafpopManum, AAHHOE 3THM pEMEHHeM, HEBeIHKO.

O600meHHOCTh XAPAKTEePACTAKH YJAbTpacTabHIbHON
CHCTEeMBIl, TOYTH NOJHOE Omcymcemelue KOHKDPETHHX Je-
Tajdeii B W3BecTHOH Mepe ompaBgaHK. K mpoABIeHnam
amanTanuu cuocober ropasmo 6oee mMAPOKUI KPyr cucreM,
He/Kean opraHm3Mbl KIacca MISKONMATAIOMAX W CTPYKTYPhI
TANA T'0JIOBHOT'0 M03ra, u mioloe IpefiioyieHHOe pPemeHne
OHlo GH ABHO HEBEPHHM, e€clId O B HeM YTBep:HAAJIACH
HeoOX0MMMOCTh, CKAa){eM, MHEINHA, KOTOpPOTo TOMEeOCTAT
ollpefeiento He cofepkmt. IloaToMy 0000meHHOCTH MM,
eclIi YTLOfHO, PACIAKIBYATOCTL MOHATHA YJIbTPacTaOMJIb-
HOH CHCTeMHI ¢ 3TON TOYKH 3pPEeHHA BIOJHE NMPABOMEpHA H
Hen30eKna.

Opnnako Npd NONEITKAX TPAMEHHTH HAmMY 00mylo dop-
MYJTHPOBKY K peaJbHOll HepBHOH cACTeMe MBI OBICTPO CTAl-
KuBaeMcsA ¢ OoibmuUMH TPYAHOCTAMH. B deM OHHM COCTOAT
M Kak IX MOKHO IIpeojioieTh — 3THM BONpOcaM TIIOCBHA-
JeHa BCA OCTAJbHAA YacTh KHHIH,
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HOBTOPAIIAACA CUTYAIUS

10.1. B npegpinymeil riaBe Ml 3a KOHIMIM KCCIENOBa-
HHe BOIIpOCca 0 TOM, KAK OpraHM3M NepeXofuT U3 HeajanTd-
POBaHHOIO cocroAuusa B agantupoannoe. Ho aTor mpocroit
BONPOC ¥ eI'0 pemeHune — BCero JIMMb IepBHY AT HA LYTH
K NOHHMAHMIO KMBOro, B 0co0eHHOCTH YeldoBedecKOro,
mo3ara. K mpocrof yaerTpacTabuIbHOME cHCTEME MBL [{OJKHHI,
OQUeBHAHO, [K00aBJIATH HoOBHe ycloykHenus. Hanpmmep,
YKABOH OopramuWsM He TOJBKO OpHoOperaeT ajanTamuio, HO
JIOCTHTAET 3TOTO ¢ MOMOIBI0 Tpolecca, 00HapPY;KEBAIOMET 0
Opu3HAKHA 5PPeKTHBHOCTH (B TOM CMEHCIe, YT0 NyTh K
afanTaliy He CHAUIMKOM JajeK oT TaKOro IIyTh, KOTopHH
TpeGoBaa 0L MUHUMyMa BpeMeHH, SHepTHd U pucKa). Xord
MH e[e He FOBOPHIM 0 TOM, 9T0, COOCTBEHHO, CJIeXyer
IIOHMMATh 101 «30PeKTHBHOCTRIO» TAKOTO pojia MPOIecCoR,
BPAN ¥ KTO CTaHeT OTPUIATh, 9TO afaNTaMOHHLIA Ipo-
mecc TIOMEOCTaTa TNpOW3BOJUT BledaTiienme Maloaddek-
TuBHOTO. Ho mpesime yeM mpuHsATbCA 33 ero «ycoBepmeH-
CTBOBaHWe», MBl MOKHH YACHUTH cede Hamm WMCXOFHEIE
IpeANoN0KeHn .

10.2. Bepuemca kK nepBem npmauunaMm. CMECI ¢IO0B
«ycreX» HJIM «aJauTalfA» 3aKI0YaeTCHA JJiA QPraHA3Ma B
TOM, 9TO, HECMOTPA HA caMbie HeOJATQUPUATHEE BHEmHNE
YCIOBHA, peaknMA oprapmsMa ObLIa TaKo#i, YTo OH CMOT
BELKATH B TeYeHMe BpeMeHM, HeoOXOoAMMOro Jyif pasMHO-
JREHAA.

Nanee, «BHemHHE YCAOBAA» MOKHO PACCMATPUBAThH
KaK efMHoe, JeNCTBYIOIIee 1A MPOTAKEHUY BCeU JKU3HU U
oYeHb caQ;KHOe Doubmoe Bosmymenue (cMm. «BBefenne B
kubepHeTHKY», 1. 10), Ha KoTopoe opraHmaM OTBedaer
e/liHOH, coBepimaiomeiics B TeUeHHE BCEH KHBHHA M TOKe
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odeHb caoKHON Boasvimod Pearnmeii; or ¥X cooTHomeHUAA
daBucuT bonabmoin PesyipraT — ycnex nim Heygada.
B camom o0meM ciiyyae cBA3b YACTMYHBIX BO3MYINEHWI,
cocraBafawmnx bonbmoe DBosmyuieame, ¥ 9acTAYHBIX
peaxuuii, cocraBIfonuXx Lonbmywo Peaxnuio oprammsma
(«DBepenue B kubepuetnkyy, § 13/8), moxker 6k n10001 —
OT HYJIeBoH Jlo HoNdHo#. (B3anMocBA3E ABIAETCA «IIQJIHONY,
kKorma bonbmoit Pesynbrar npescraniser coboit QyHKIAI0
6cexr JaCTHMIHHX peAKIMil; OHA COOTBETCTBOBANA Ob1 upes-
BBIYafiHO CJIOMKHOH 3aBUCHMOCTH MeKIY YaCTHYHEIMHM pe-
AKUMAMA ¥ KOHEYHBIM pe3yJbTATOM.)

Cnywait moJHOH B3aUMMOCBA3M, (})yﬂnamemanhﬂmi’l C
TOUKHA 3PEeHUA TeOpuH (BBUAY ero nmojHo# obmmocTn), He
nMeeT OOJBINOr0 MPaKTHYeCKoro sHaYeHnsA, TAK KaK BCTpe-
4aeTCA B 3eMHBIX YCIOBMAX pefKko (XOTA OH, BOBMOMHO,
Oosee oOLIYeH B MOJNsiX WM B IIpoIeccax ajamrTalivd,
OCYmEecTRIAEMLX  OOJILIIMMYA BBHIYACHATENbHLIMA Mally-
Hamn). Bynb o OOGBYHLIM CIyYaeM, TOIOBHOH MO3T OBLI
61 Oecmonesen («BBepenme B xubepHerury», § 13/9).
B cymuocTs, ro30oBHO# MO3T BHpPadoTaICA MMEHHO IOTOMY,
YTO B 3eMHHIX yCJAOBUAX OpTaHu3M Berpedaerca ¢ bonbmum
BosmymenueM, cocTaBHBEE YacTH KOTOPOT0 3HAYNTEIBHO
OTpaHMYeHH B cBoei ¢BoOofe, M3 9ero OprapmsM MOKeT
A3BJIeYb MoAb3y. TaxkuMm 06pasoM, opraHmsM CTAJKUBAETCH
C MIPOM, TIOBTOPAIONMM ce0fl M B H3ReCTHOH Mepe TOCIef[0-
BaTEIFHEIM B NOAUAHEHUHA 3aK0OHAM, T. €. ¢ MUPOM, B KOTO-
POM OTCYTCTBYeT IIONIHAA Xa0TUYHOCTEH. UeM BHIie CTEeNEHb
9TOT0 OTpaHMYeHUA CBOOOMEI, TeM (olibite OPragM3M MOKeT
CHelMalH3ApPOBaThcA, TPHCHOCOONAACh K OlpelelleHHEIM
dopMaM cpepfi, CYMECTBYIOmMHUM B [efcTBHTeIbHOCTH.
Ilo Mepe cuenuanuzanmu ero 5OPeKTABHOCTS B OTHOHMICHHAR
naHuoit ¢opMmel cpefnl Gymer BozpacTaTh. EclIm YHTATEIIO
KayKeTcd, YTO TaKafg yJAbTpacTa0MIIbHAA CHCTEMAa, KaKYI0
MBI [0 CHX IOp OOHCBHIBAJM, Ype3BHYANHO MaT03ddeKTHBHA,
TQ 9TO TOTOMY, YTO OHA emie COBEpPImEHHO He CHelHalu3H-
poBaHa, a d@TaTelbh HEROIBHO MHTAETCA MIpeNcTaBUTh
cebe ee jeficTBYME B YCIOBUAX, MHOroo0pasue KOTOpPHX OH
KaK-TO OTPAHWYMI, XOTHA 0 TAKAX OrpaHMdYeHunsix B ITOM
KHHUTe emie HpsIMO He TOBOPHIIOCH.



208 I'nasa 10

10.3. B nocaenyrwomux raaBax Mel PacCMOTPAM HEKOTO-
pHe Ype3BEYailHO pacHpocTpaHeHHbIe orpaHHYEHNA U TTOKa-
JKeM, KakK CoOTBeTCcTBYylom¥e (opMHE CliequaiNv3andy HI-
JCTPUPYIOT cllellaHHBIe BHIlle IpenmoXoskedua. Msr yBu-
O¥M, KakaM o0paszoM pasamuHele OpMH orpaHAIeHU,
CY;KHBAIONMX MHoTroo0pasme oOBYHHIX 3CMHBIX YCIOBH
cpennl, TOACKA3bLIBAIOT BO3MOKHEIE IIYTH CleNUAJA3ANHH
JKEBEIX OpTaHH3MOB, MO3BOJAIOMNAEe HM M3BJIeYDh IOAB3Y
N3 3TAX OTrpaHHYeHHH.

IHoemo parowiaacia cumyayus

10.4. B 370ii r1aBe MBI pacCMOTPHM Upe3BEYAHHO BajK-
HBIA B pealbHOM MU3HY cliydail, KoTa BO3MYIIEHu s BTOPO-
ro tuna (Goee pepkue, cMm. § 9.14) muoTAA TOBTOPAIOTCA M
KOIJla peaknusa, eClid oHA aJlanTHBHA B IEpBHHA pas, Oymer
afjaliTABHOM TaKKe W IPH BTOpOM, TPEeTheM I NoCAe[YIOIuX
MOABJIEHAAX Tolo e BO3MYIeHHnA.

Mu e momKeBE CUBTATE caMo cololf pasymemwmuMmcs,
4YTo offHA W Ta ke peakmuaA OyJeT afanTHBHOH TpH Bcex
OOABJICHUAX OJMHAKOBOTQ BO3MYDIeHudA, TaK KaK ecTh
cIy4yam, B KOTOpPHX MOAXONAMmMI oTBeT HA BO3MYymieHUe
33aBUCUT 0T TOro, CKOJBKO Pa3 OHO MOABJAJNOCH paHbIle.
OdeHP APKHHA mpHUMep NAeT Kphica B cpefe (ecTecTBeHHoi,
corinacao § 3.1), B KoTopoil mBe HOYA MoAPAL B OJHOM H
TOM jKe MecTe HOABIAETCA TWI(A, & HA TPeThi0 HOYb —
cMepTedbHAA CMeCh TOH jKe NUIIKM ¢ ANOM (METOJ «IpejBa-
puTelbHo# NpuManKkmy). IlogoburM cpeaM Npucyma BHYT-
peBHAA caoxHocTh. IlonHas ajanranms 3peck (MpH che-
JAaHEKIX HaM#i Opealolio:KeHAAX) TpedyeT TaKol Iocie-
KoBaTeIbHOCTH PpeaKmuii: «befaTh — ¢bedaTh — Bo3/lep-
YKABATBCA»., ITa MOCIEOBATENBHOCTE CIOKHEe, YeM Ipoc-
Tasd pPeAKOUA NOeNAHAA NWHIM WIHA BO3JAEp:KAHHA OT HEe,
TAK KaK TpH KOMIIOHEHTAa JOLKHE HAXOMATHECA B oImpe-
NeJIeHHOM OTHOMEHWH W COCTABJATh eXuHOoe IIeNoe.

B Toii r1aBe MH paccMOTpUM MHOHI CIyYal — clrydan
JacToro IMOBTOpPEHMA, TipH KOTOPOM AaJIeKBATHAA peaKnus
Ha BO3MYIIeHNe 3aBHUCHUT OT ero UPHPOALI, a He OT TOro,
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KaK0e MeCTO OHO 3aHHMAaeT B IOCJIef0BAaTEIIBHOCTH BO3MY-
IEHMi,

o cux mop MH mokasmBaiM (HaupEMep, Ha Tpadurax
Bcell V1. 8) jfelicTBHEe TaKo#l yiAbTpacTaOUNBHON CHCTEME
(UpefcTarienHoli, CKayeM, IOMeOCTaToM), B KOTOpOIl ma-
paMerpsl W3MeHAITCA TAK, 4To Ioclelyoom@as BeJmumHaa
HpoCTO oTAMYaeTcda oT MPENHAYIHAX; Telepb MB paccMOT-
pEM caydall, KOIja mapameTp NOCHEZOBATENBHO I PUHIR
MaeT pAng 3HaYeHWH, Hampumep

pppPPPPPPP....

B KOTOPOM BCTpevaloTCs HepelYIsApHHE NOBTOPEHHA W
Korjla peaknma, CKa;xeM Ha Pi, Oynyum aganTHBHOH Ipm
NepBOM UoaABJIeHHH P2, ocraeTcd ajanTHBHOM M NpH IioC-
JeAYIOMAX IOoABJIEHHAX  TOW e BeJHYUHH.

B TaxoM ciydae ecTh BO3MOKHOCTH H3BJIiedb MOIL3Y
13 TOT0, 94TO IPX MOCHEAYIOI X NOoABJICHUAX BeJIWINHEL Py
HA Hee MOKHO pearupoBaTh cpa3y sKe, He HYKJAAACH Bo
BTOpoll cepum TIipo6 u ommuOoOK.

Jror cayuait ocobenno Bayken mortoMmy (§ 8.10), 4ro onm
BKII0YaeT YACTHHA cAydall, B KOTOpOM M3MeHEHHS Belu-
YrHE P CoOTBETCTBYIOT mepeXoaM oT OfHOoH cpefu K Apy-
roit. IlpegmonmoskuM, HampuMep, YTo «AUKAA» KpHCA ajali-
THpyeTcs cHadala K ychaoBuaM KomiomHm (P:), 3aTeM K
yCaoBHAM HaxoffAmerocs Nobamsoctn ambapa (P,) m T. .
IIpacnoco6uBmACh, K KoHIOmMHE, & 3aTeM K amﬁapy, oHa,
04eBHIHO, HAMeda Onl OoJbIme IAHCOB HA BHEIKKBaHHe,
ecIn OH, BepHYBIIACH B KOHIOMIHIO, MOIJIA CPa3y ke BHORD
NpOoABHUTH Te alaNTallud, KOTOpLe ¥ Hee TaM BEpaboTaluch
paEpme. QpraamsM, o0jgagalmuid Takoi CHOCOOHOCTHIO,
MOMET Hakanaugambe ajaNTanum.

10.5. YrtoOn BHACHUTDh HeoOXoAUMEIe JJIA BTOr'0 YCIO-
BHA, MOCMOTPHEM, IT0 MpORCX0oZUT B roMeocrare. Hedoanb-
I0e pasMBINUIeHNEe WIK ZeCTBATENbHO IPOBEe/leHHbINA OIbIT
OBICTPO HMOKaKET, UTo MAHHAA MOJelb MOJNHOCTHIO JIUNIEHA
TAKOH cHocoOmocTH K Hakomieuwio. Haopumep, obparTroe
neperaodenne K2 (cMm. pur. 30) BoccTaHABIMBAET BHEMHHAE
YCIHOBHA, K KOTOpHIM ToMeocTar y:Ke ObUI aflanTHpoBaH
paabme (D,); opHako mocle CoOHTHH, IoCIel0BAaBHIMX
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3a TepBHIM NepeKlodenueM ([11), mpexnaas aganramad
(D,) 6ma molHOCTBIO yTpadeHA, M TOMEOCTAT pearuapyer
Ha CUTYaIlMi0, BOSHUKIIYI0 Noclie M2, TaK, KaK ecam OB oHA
co3jajiach BIepBHe.

Boobuie, eciiv mepes, roMe0oCTaTOM IIOCTaBiiena Tpobie-
ma A, satem npobuema B, a notom cHoBa A, To Bo BTOpo#
pas oH MOJXOAT K peiueHno TpobieMe 4 Tax, Kak Oymro
HUKOIJa paHbllie He BCTpedas ee; Ipolece aganrangua K B
TIOJIHOCThI0 YHUYTOKWJ  WPemecTBYIOINYI0 aJamTaimuio
i A. (Ilcaxosor crasaa Obt, 9T0 peTporpajiHOe TOPMO;KeHne
OpI0 moaubIM — oM. § 16.12))

ITOT cmocold amanTanyy K mpobaeMe A mipH ee BTopoM
NOABJIEHAN Hedb3fl YJIVUIIUTL, eCA’ Cpefa He COMep XuT
HAKAKAX YKA3aHUi HA To, YTO BTopadA peaxnusa Ha A moia-
KHa OBITH TaKoH JKe, KaK u JiepBad. [loBeneune romeocrara
B BTOM CJydae MoKHO OBUTO OBl ONMHCATh KaK UOBefeHue
CUCTEeMH, KOTOpaA «He [lenaeT BEIBOJOBY» W (IOIXOJHT K
Ka:K0# HOBOM CATyaN UM TAK, KAK OHA TOT'0 34CAYKHUBACTY.
B Mmpe, 0CHOBAHHOM HA MeTO/e IpeJBAPUTENbHOM TIPUMaH-
K, romeocrar 01 Om ddextuBHee Moszra Kpwick! Ho
TOI/a, KOITA cpeyte deiicmeumenbro ¢BOMCTBEHHEl OTPAHU-
YeHM, NpPEANOIoKeHHEe B 3TO#H TIJaBe, TOMEOCTAT HECHO-
¢o0eH mcnoab3oBaTh UX. Hak BUIOM3MeHUTE ero, 9To0H oH
nprmo0peld 3Ty CHOCOOHOCTH?

10.6. ¥V romeocrara, B CynjHOCTH, ecTh HeOoabmol pe-
CypC A MPUCHOCO0MeHNA K TOBTOPHHM CHTyaIdaM, HO
IpaKTHYeCKad MoJib3a ero Heselnnkra. Y13 § 8.10 mur supeny,
UTo KOHeYHoe MoJde roMeocTara cTa0MILHO BO BCeX CHTYa-
IAAX, TAK YTO IepeXof, OT OAHOHN CUTyamu¥dl K Apyroil He
Tpebyer HOBHX mpol.

10.7. 9ror MeToJl, OHAKO, He MOKeT OBITh M POKO UC-
M0JIb30BaH 1A afaNTANNN B peabHOM JKU3HMA 0 ABYM O pH-
ygpaM. Bo-nepBeIX, Korja YHCIO0 MapaMerpoB CTAHOBUTCH
CKOJBKO-HUOYAL SHAYNTEIbHEIM, BpeMA, HeolXoMIMoe JUIfA
OTHICKAHUA MOAXOofAmero Habopa 3HAYEHHWI CTymeHYaTHX
¢yuKumi, Bo3pacTaeT cBepX BCAKON MPAKTHYECKU NpHeM-
jteMoi Mepe (06 sTom M OyleM uonpoOmee roBOpPUTH B
ra. 11). Bo-Brophix, amanranusa, gaske €Cau  oHa JOCTHI-
RyTa, Oyner naje;xuofi JAIb HPY OIpele/CHEOM OTpaHU-
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YeHHOM Habope 3HaYeHWH MapaMeTpoB, T. €. N0 TeX Mop,
MOKAa He MOABHTCA HOBoe 3Hadenue. CTOMT eMy HMOABHTEHCH,
KaK BCe CHOBA HAET «B NEpPelJIaBKY» M IPUCHOCOOIeHne K
HOBOMY HaOopy 3HaveHwHil (IpeskHHI HAbOp miioc omHO
HOBoe 3HAYCHWe) Jo/DKHO HAYMHATHCA cHavala. IloBce-
JIHeBHHE HAOMIOJeRAA, pa3yMeeTcH, IOKA3KBAIOT, 9T0 KarK-
faf HoBa# AaJaNTANAA He YHWYTO}KAET BCEX NPeKHHAX;
OUeBHIHO, METOJI, OIIHcaHHBIH B § 8.10, npakTHYecKku nmourn
GecmoJiesen.

Axrymyaamop adanmayuli

10.8. Il 151 Troro 4T00H BEIACHATE, TG 37iech HeoOXoauMo,
NpuMeM 32 HeUTO HEeCOMHeHHoe CHOCOOHOCTh OpraHM3MOB
BEIpa0aTHIBATh HOBble afanranuy 0e3 HAPYIIEHHA CTaphIX
M TOCMOTPHMM, KaKHe BUJI0M3MEHEHMA MHl JO/KHH OymeM
TOTa BHeCTH B GOpPMYJIHMPOBKY, mamnyio B § 7.5. Hraxk,
NpeAnodI0KIM, YT0 OPTaHM3M AJANTAPOBANCA K BeJWInHE
P, sarem (myrem mpob m ommOoK, Kak omwcaHo B § 7.23)
k P,, a xorja BemnunHa P, mosasmiack CHOBA, OH OKa3aJICA
a,[[al'[TIfIPOBaHHBIM K Hel cpasy sce, Oes _MambHeNmuxX npo0.
K xaxoMy 3arI09eHNI0 MOKeM MBI TIPUATH Ha OCHOBE 3TOT0
IPeILOoN OKeHUA?

(Coolpaskenns, mpuBefmae K BHBOIAM, CHeIaHHEM B
§ 7.8, npuMenuMH 37ech 0e3 N3MeHEHU, TAK YTO MH MOKEM
CUYHTATH HEeCOMHEHHEIM, YT0 aalTamnA K KaIod oTHelb-
HOoll BesmuuHe P npomcXofuT ¢ moMon(bio BTopoit o6 paTtHoii
CBA3M, OpHYeM CYHieCTBeHHLIe IepeMeHHble YIpaBJIAIT
CTYIeHYATHMHM (QYHKIMAMMA TAK, KAaK ORUIO TOKa33aHO B
§ 7.7. HeobxoauMoe BuIon3MeHeHAE MOKHO HAKTH, Helioc-
peficTBeHHO TIPMMEHAR MeToj, onucasHHA B §4.12, m Hab-
nonan, BeleT JIU A3MeHeHNe OfHOM MepeMeHHoil K n3MeHe-
HUIO IpYToH.)

Nlaa Toro 4roOb MOKHO OBUIO IPOCTEUTh BCIO apry-
MEHTAI{MI0, BHIASIMM [Be HOJIpyUNLl CTyHeHYATHX (yHK-
muit KoMmlekca S, Baumamomux na R (dur. 295):

S, —Te CTyHIeH4YaThe QYyHKIUY, M3MeHEeHNe BeJININHEL
KoTopHX npu P=UP Bu3Balo OB yTpaTy ajamn-
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tarua K P, (T. e. Te, KoTophle J/leiicTBYIOT Ha
R, worga P wumeer Bemwuuny P);
S, — Te crymeHuaThe (yHKUANW, KOTOpHe Heo0-
pPaTAMO VIBMEHWJIM CBOI0 BEIUIHHY mOCke Impol,
OpuBefmuX K ajanrtanyuu B oTHomeHu:n P,.

N3 sToro mpesxkjie Beero ciaenyeT, 910 S, U S, He umenm
obwuzr yaernos. 6o eciiu Ou Taxoit oOmuil 9ied CYmecTBo-
Bal, To oH (KaK YieH rpynns .S,) uaMeHus Ol BeJWdHHY
Ipyu BTOPOM MOABIEHUU P, U TeM caMBIM (KaK YJIeH TpYILIHI
S,) pearuuio Ha P, OHpH BTOpHIHOM HoABIeHUM P, 4T0
npoTusopednT rumorese. CiefoBaTeABbHO, /IJIA COXPAHEHUA
afagrTanuu K P, mocxe ajamranuy K P, cTryneHYaTile Me-
XaHU3ME TOJGKHBE pacmajaTbcsi HA  omoetavHbie KAaCCH.

(To, 910 CcTymeHYaThie MEXaHW3MHl NOJIKHB AEJIUTHCA
HA KJaccel, cTameT Oollee MOHATHHM, eCJIM MBI IIPeCTaBUM
cebe, 9T0 CTymeHYATH e MeXaHU3MHBI BCAKOH yIbTpacTabuinb-
HOI cuCTeMH Hecym uHngopMayui 0 npeduiecmeosasuiem
nosedenul CyujecmeeHHbL nepemenHsix. ]I TOTO 9TOOH
Ipd BTOpOM MHosBJeHuu P, mosepenue OO ¢ camozo
Hauaao afanTUBHRIM, HY;KHA uudopMamds o ToM, Kak Cy-
IMeCTBeHHEIe MepeMeHHEIe BeJu cebsa B mpomioM (TaK Kak,
cOrJIacHO TrumoTese, CaMU OHM He JIOKHEL JaBaTh HTOR
unpopManuu). SHATIUT, IFe-T0 B cucTeMme 3T1a MHOpManus
TOJ;KHA XPAHUTHCSA W 3AMACH ee He JOJHKHH OBITh JOCTYIHH
aus BospeiicTsua P,, wHade mociaejywimue coOHTHS DoO-
BJIVAIOT Ha HUX U updopmanuda Oyjer mepenncaHa 3aHOBO.
Taxum o0pasoM, MOJKHEI CYI{ECTBOBATH OT/eJbHEE MecTa
ee xpaHeHUs 4aA P, u P,, a Takske Ompucnocodaenue s
X pasgedpHOr0 WCHOIb30BAHMA.) .

PaccmoTpuM Temepb KaHaJ, HAYIIME OT CymeCTBEHHHX
mepeMeHHHX. B coctoanunm P, kaHalJ, BeflyIui OT HUX.K
CTyHeHYaTHM MeXaHmaMaM S,, OLlI, 049eBUJHO, OTKpHIT,
TaK KaK WM3MEHEHWA CYI,eCTBEHHHIX IMepeMeHHHX (BHYTpU
uian Bue GUBMOJTOTUHIECKUX INpejelioB) MOBJUAJA HA TO,
9T0 HpoucXoXmiIo B S, (B Xo/ie 0OBIIHEIX IPOMECCOB ajlal-
tTanmuu). BmecTe ¢ TeM KaHAd oT CYymieCTBEHHHEIX IepeMeH-
HLIX K CTyIeHYaTHM MeXaHumaMmaM B S, OHIJ, o4eBU/HO, B
YTO BPeMsI 3aKpHIT, TAK KaK 33 M3MCHEHWAMM IEePBHEIX HE
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IOC/e/l0BAJI0 HUKAKUX W3MeHeHWit BTOphix. Taxum oOpa-
30M, KQHAJI OT CYILeCTBEHHHX IMepeMeHHEX K CTyHeHYaThiM
MexaguaMaM S Jo/KeH JeluThcsA HA YAaCTH, ¢ TeM ITOOH
OfHYM MOIJIM NepefaBaTh, a ipylue He OepefaBaTh MHPOp-
Manuio; Kakue W3 aTHX dacTeil 6ynyT mepenaBaTh magop-
Manyo, KOoMKHO 3aBHCeTh, II0 KpauWBeidl Mepe JaCTU4HO,
0T cocToanua P, uaMensomierocas npu Hepexope or P,
kK P, m ob6paTHO.

PaccmoTpuM, HaKoHel,, KaHAJK oT &, u S, K pearupy-
jome# wactu R. Horpa P, mosasideTcda Bo BTopoidl pas,
Kagad or S, K R, oYeBupHO, 3aKpHT, TAK KaK, HeCMOTpA
HA U3MeHeHWe mapaMerpos B S, (o umocle P,), HHKAKOIO
H3MeHEHUsI B moBefeHuu 1 He mpoucxopur (COrjacHo Iu-
noreze). BmecTe ¢ Tem Kamal o1S, K R, 09eBHIHO, OTKpHIT,
u00 WMEHHO BeJIWINHE! S, onpejeddl0T MoBeleHHEe NpH
P, — ero ajantusayio ¢opmy, KOTOpas B JaHHHIA MOMEHT
peaju3yercd. |

10.9. oxgeenem uroru. IlycTs naM gaHo, 9T0 Opranusm
afanTupoBajacA K P, myTeM mpo6 u omuboK, 3aTeM TaKUM
ke oO6pasom aganTupoBasca kK P,, a xorga yciaosma P,
HOABYMJINCH BTOPUYHO, OOHADY/KUJI afanTaliiio cpa3y iKe,
0e3 manbHeimux mpoO. 13 oToro ME MOKeM 3aKIIOYUTD,
970 CTYIeHYaThieé MeXaHu3MBl 004%CHb NeIATHCA HA OT-
JleTbHbBIE KIACChl, He HMejomye 00X YIeH0B, 9T0 peaKIun
HAa P: wna Ps gomuusl OTs 00yCI0OBIeHB: IBYMA PA3HRIMA
KiIaccaMd CTYNeHYATHX MeXaHuWsMOB M YTO HOABJIeHYe
Ipo0eMsl (T. e. KaK0o#i-To BeJwvnnn P) [oiHHO onpejlenATh
RJIacC CTYNeHYATHX MEXAaHU3MOB, KOTOpHI IPUBOLUTCA B
¢yuKnuonadbayo CBA3b, TOIJ[Aa KAK OCTAJBHEIE KJIACCH
0CTAIOTCA (YHKLHOHAIBHO W30JYM]POBAHHKMA,

Takum oOpasoM, eciu B3ATH 38 OCHOBY cXeMy, m3o0pa-
JKeHHYIO Ha $ur. 25, To ee HYKHO BUJON3MEHHUTH TAK, YTOOK
CTymeHYaThie MEXAHM3MHI OHNE pas3duThl HA TIPYUNH;
KpoMe TOro, JTOJJKeH CYHIecTBOBATHh KaKo¥-TO «CTpexod-
HHEII» MeXaHW3M, ompejle/idollail, KAaKag M3 rpynn Oyner
BKJII0YeHa B relb oOpaTHoil cBA3YM, NpudeM 5TOT CTpe-
JOYHLIE MeXaHW3M [oJKeH YIpaBiIATbcA (0OHYHO dYepes
R, mocKoabKy TaKoBa CTpPYKIypa Oprasu3Ma) BeJWdu-
ot P.
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Ha ¢ur. 44 npejcrasieHa cCOOTBeTCIBYIOIAA CXeMa
HeIOCPeJICTBEeHHRX BO3jleiicTBUYi, HO ee Jydme Bcero
paccMaTpUBATh MPOCTO KAK MHEMOHHUYECKYI0O cXeMy (YyHK-
IUOHAJBHHX CBA3el, 9T00H oHa He NIOACKA3KBAaIa depec-
9yp HABA3YNUBO TO UJIH WHOE AaHATOMHYECKOe BOHJOIeHMe.
Ilapamerp P MoykeT OBITH YCTAHOBJEH HA PAasiUYHRX
sexumunax P, P,... CrynendaTsle MeXaHU3MHl pasieieHH
Ha KJIACCH, WM NMOKA3aH CTpeloYHhA Mmexanuam [', ynmpas-
JAeMrplil BequyuaMu P depe3 cpefy M pearHpyIOULYyIO
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Opzarnuam

gacTh H, KoTopsie OIpeflesaIoT, KaKol U3 KI4CCOB LOJKeH
HeMCTBOBATH BO BTOPOM oOpaTHOH CBA3W, NOpOXojANied
Yepe3 CyMecTBeHHbIE IepeMeHHHe.

10.10. Cxema, usoOpaskennast Ha ¢ur. 44, u DoBeeHNE
CTPETOYHOr0 MeXaHW3Ma MOTYT HIOKAa3aThCA HeCKOIbKo
CHAOKHBMHA, HO MH HE JOJIKHH BUIeTh B HuX 00Jbine cI0K-
HOCTH, 9YeM 9T0 HeoO0XomuMo. A Heobxodumo TONBKO TO,
yT00H CTYHeHdYaTLIe MeXaHH3MLI, OTHOCANHMecH K Jai00oi
HaHHOUR Upobiaeme P;, ORINW OTIWYHLI OT CTYHEeHYATHIX Me-
XaHU3MOB, OTHOCAINMXCA K JApyruM mpoGieMaM, 9ToOH B

Dur. 44.
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¢clydae BIUAHUS CYINECTBEHHHIX IepeMeHHKRX Ha KJacc
S; 9TOT Klacc MeXaHH3MOB JleiicTBoBaJ Ha R um 9To0B cCy-
IMeCTBOBAJO0 COOTBETCTBYE MRy mpolieMaMyu U KIAcCaMu
CTYIeHYATHIX MEXaHU3MOB. JTO I1ociegHee COOTBETCTBHE
He 00f3aTeJbHO [OYKHO OHThL YHOPAMOYEHHHM WM
«panoHAJBbHLIM», OHO BIIOJHE MoKeT OBITH YCTAHOBJIEHO
ciydaiineiM o0pasoM (T. e. MO:KeT oHpefelATLCA (PaKTO-
paMu, KOoTOpHe Hac ceifyac He MHTEepecyoT) — Iph OJHOM
JIAMb YCIOBYMH, YTO €CIHW IpH HOABJICHWH oONpeAeleHHON
npobiaemMH P, QyHKIHoHAJIbHAA Ielb MIPUBORAUT K HEKO-
TOpoMYy HKuaccy S;, To IpH HOBTOpPHOM HofABileHUH P,
OHA Bcerfa JloJJKHA CHOBA BecTm K ;. Takaa cuTyamus
umesa OH MecTOo B TOM cjydae, ecm OBl cBfA3m OBLIH, Ha-
IpuMep, SACKTPUUCCKIMU U ycTaHABJIuBaJuch IYyTeM 3a-
MBHIKAHUA UX HA JocKke KomMmyraTopa. OJHaKIK yCTAHOB-
JeHHKIe, OHH olecmeurBay Om HOp¥ KayKJOM IOBTOPEHHH
P; opry u Ty e cxeMmy jaaa spibopa S;, a mepexoj ot P,
K Kakoi-HuUOy/AL JApyroit mpobieme, cKasKeM K P,, Bui3n-
Basgd W3MeHEHHUsA CeHCOPHLIX BXONHHX BelwdwH pmasa R,
OpuBofua OB K KAaKOMY-TO W3MEHEHVI0 B pacHpejelleHuu
CcBfA3ed, HJYIMUX 4Yepes3 CTyMeHYATLie MeXaHW3MEL.

Touno Tax ke, eciu OH HepBHEIe KIeTKH pOCIH CIY-
JalHRM 00pasoM (T. e. POCT UX oIpenenancs OBl MecCT-
HEIMYM, BPéMEHHBIMU pa3jIuuusaAMU B cHA0KeHMM KUCJIODO-
[IOM, B MeXaHWYeCKHX CUJAX ¥ T. I.) A0 TeX MOp, HOKA He
OynyT ¢UKCUpPOBAHBI THCTOJOTHIECKHE AeTaju, U eciau Ol
OyTY HEePBHHX MMNYILCOB 3aBHCEIN OT COYETAHUHA Npu-
XONAMWX pasjpaskuTeneif, To moBTopeHHe P, Bcerga ot-
KpuBaxo 06l UM myTh K S;, a mepexon o1 P; & P;, usMensis
CEHCOPHEIe pa3paKUTeNu, U3MeHAN OH M pacIpepeieHue
IMIYIAbCOB.

Ilpoctoii Mexammam, cmocobHBIE o0ecleduTh «CTpeaod-
Hyo0» ¢yuxmmwo I, yxasan B § 16.13.

JTH [eTall He MOJIKHBEL 3agepskusBarth Hac., OHE ymo-
MAHYTH JUIIb [JA TOro, 4T00B MOKa3aTh, 9TO OCHOBHEIE
TpeOOoBAHMUSA JeIKO MOTYT ORITH YIOBIETBOPEHH H 9TO CTPYK-
Typa OTBEYAIONMMX MM MeXaHu3MOB MOKeT BREITJIAAETH jla-
JeKo He TAKON YeTKo#l, Kakoil oHa KasKercst Ha ¢ur. 44.
B stom cMuiciie pammas cxema, Oyaydu B HEKOTOPHX
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OTHODIeHUAX NoJIe3HOH, JerKOo MOYKeT BBecTH B cepbesHoe
sa0nysknenune. Mut BepueMcsa k atomy Bompocy B § 16.12.

10.11, B mpeppinyninx maparpadgax pasJndHEbe CHTya-
uuu Pi, Py, P, ... ORI NpoM3BOIBHKMA M MeMAY HHUMU
He IMPeJuoJaraloch HUKaKoi ompenesiennoi cBasu. OcoOnil
caydaii, AOCTATOYHO YaCTHIL, YTOOHl HpENCTABIATH HHTE-
pec, AMeeT MECTO TOrAd, KOrfid onpefelieHHHE CATYauu
00KI9H0 BO3HUKAIOT B OIpeAedeHHOH MOCHef0BATEIBHOCTH.
Hanpumep, Korga MajleHbKHA pe0eHoX TaAHeTCA depes
CTOJ 32 MeYeHbEM, OH NOJKeH cHAYaJa IPOHeCTH CBOIO PYKY
MUMO Kpas cTola, He YIApUBIIHCH 0 HEro, 3arTeM MUMO
YAIIK®, He OIPOKUHYB ee, 3aTeM MUMO BapeHbs, He HCIAY-
KaB pyKaB, ¥ T. .; 5TO NoclefoBaTeJbHEH pAn AeiicTBuil,
KasK0e U3 KOTOPHX Tpeldyer W3BeCTHON ajamranuu. SHa-
unTeAbHAS JACTh JKUBHU COCTOMT MMEHHO M3 TAKUX IocJje-
NOBATEJIbHOCTEN,

Cucrema, upefcTaBlIeHHas Ha ¢ur. 44, Jerko MoKeT
OCYIHECTBJIATh TaKue PANH HeHCTBUHM, Ka)KA0e U3 KOTOPHX
HpuCIOCco0IeH0 NJIA pemeHUs cBoeil cobcTBeHHON HEGOIb-
moi1 sajiaud. CuTyanmusA ¢ ABMKeHMeM PYKH OKOJO KpasA
CTOJIa ¥ C OHACHOCTHIO yAApUTHCH O HEro — 3TO, CKaKeM,
P1. llpucnocobienne K Hell MoyKeT coBepmATHCHA OOBYHEIM
oyTeM, ¢ IOMOIIBI0 OCHOBHOTO MeTo[a YAbTpacTabuiIbHOMI
cucteMul. J[BMKeHUe pyKaBa HaJ| OTKPHTHIM BapeHbeM —
9TO Apyrad curyamusa, FPsa; K Hell ToKe MoKeT Hpou30iTH
apamtapua. llpu sTom uzMeHemus, HeoOXomuMele JJIA
anantamuy K Ps, B mameit HoBO# cHUcCTeMe He BHIBOBYT
noTepio agamrTanvu K P

BosMoxHEOCT, mpucmocoOdeHuss KO BeCell cuTyanud B
IeNoM NyTeM TAKUX II0CJIeN0BAaTEeJBHHX YacTHHX ajan-
taguit (K P1, K Ps u T. [1.) 3aBUCAT om cpedul: TOJBKO O~
pelle;ieHHNEe THUOH cpel HONYCKAaloT Hmofo0HYyio pasbuBKy
ga Jact. Eclim Takue TUDH 9acTO BCTPEYAIOTCA B KU3HU
opranu3Ma, TO JaHHHA Bmp Oyjaer mMeTh INIpeHMYyI{ecTBO
B 5BOJIOIUH, €CAU OH CIPYKTypHO Hnpeofpasyercsa Tak,
9T KasKHad o0Cco0b mOJYy4uT HAcHe[CTBeHHBI MeXaHmsMm,
CXOMHMBEI C¢ HpefcTaBJeHHHIM Ha $ur. 44,

10.12, YTo0Hn pasBUTh BTY MBICIE, MBI MOKeM PaccMoT-
peTh ciydall, KOIJla opramusM ;KUBeT B cpefe, COCTOAMeH
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V3 MBEOTHX PAa3JIMYHHX B CEHCOPHOM OTHOIMEHWUW CUTYAIUM,
npudeM TpeGoBaHUAM KayKoll w3 HHUX OTBeYAeT ofHa HU3
IBYX peaKuuii (CKajkeM, moyKupanme UJHM Gercrso); Torma
JKU3HeHHAA mpobjema opraHu3Ma COCTOMT B TOM, YTOOH
IS KasKood M3 MHOTOYUCIeHHHX CHUTyanuil BHOpATh OOHY
U3 3TuX [ABYX peakmuii. llpu Taxoit cpepme pearmpyromas
qacTh R (ma ¢mr. 25 nau 44) morna OM uMeTh 09eHb MAJIHe
pasMepH, TaK KaK 37eCh JOCTATOYCH MEXAHU3M, CHOCOOHHH
OCYILUECTBIATHh TOJbKO pmBa pedaexca. Ommaxo samac
CTYHEeHYATHIX MeXaHU3MOB [MoJKeH OHTHL OoOIDUPHBIM, a
cTpesloYnKit MexaHmaM I', OWITH MOJKeT, 0YeHb CJOKHEIM;
371ech JIOJKHO OHITDH CTOJNBKO 3anuceil uHPOpMAIUH, CKOJb-
KO UMeeTCA CeHCOPHBEX cuTyanuit. Hasxasa sanmuch MoiKHA
XpaEATHCSH B ONPCEIeHHOM MecTe, 8 CTPeJodEi MeXaHusiM
noiKeH of0ecmeduTh HaJduIMe (QYHKIUOHAJLHOHM Iemu,
Befiyled 0T KasKIo# cUTyalyyv K MeCTy XpaHeHUHA COoOoTBeT-
cTBYIomeit samucu. ITosToMy MOKHO 0/KHaTh, 9TO B IO/ 00-
HOM Mupe opranuaMm OyHeT UMeTh MO3T ¢ HHBIM COOTHOMIe-
HYMEM JacTeil, HerHeJIM MO3T OPraHu3Ma, KUBYIEro B TAKUX
VCIOBUAX, B KaKme OBIJ HOCTaBJ/Ied IroMeocTarT.

Buoaory, BeposaTHO, He CIUITIKOM TPYAHO ObLI0 OH Ha-
T BHJ, JKUBYIIUE B TaKoi cpeme. Ucciaenosanue HepBHOMI
cuCTeMH B 3ToM cJyYae, BO3MOKHO, I03BoJuUJ0 OBl ycTa-
HOBHUTH BecbMa BajKHEIe COOTBETCTBUA,

10.13. Mo:®H0 Bo3pa3uTh, 970 PYHKIMOHATEHAA CXeMa,
paccMoTpenHaf B 9Toifl TiaBe, GIHIIKOM HeolpejleleHHA
IS TOro, 4ro0H IOMOYb MCCJej[0BATeNI0, KOTOPHH Xo4eT
Ha#iTH COOTBETCTBYIOIMII MeXaH#3M, HaIpuMep, B TOJOB-
HOM Mo03Ty YenoBera. Ha aTo ciefyer oTBeTuth, 9T0 TaKasd
HeoNpeAeJeHHOCTh BIOJHEe ONPAaBRaHHA, MO0 AAHHEIH HaAM
$aKT — CHoCOOHOCTh K HAKOIVIEHHIO afaNTanuil — mO3-
BOJAeT BHAeNUTH NUINEb Ype3BHMAHHO OOIMIpHHIK Kiacc
MeXanu3M0B, ¥ I03TOMY BOSMOKHO OI'pOMHOe pasHoobpa-
3ue peaJbHHX MAIMUH, CIOCOOHRX K HAKOIIEHUI0 afanTa-
muit. Ho ecnn Bce oHM ¢1OCOOHE K 3TOMY, To J000it anaxus
ORI GBI ABHO HeBepHHIM, ecau OH OH Ge3 JOMOIHUTENbHEX
JanHplr YKa3HBaJ HA KaKyIO-TO ONHY MamuHY.

Hak moxasaldu mamu paccysKjeHusa, Mb JOJKHE pac-
cTaThCA ¢ HAMBHHM yO0esKjenueM, 970 HeoOndailHre BHe-
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H¥e OPOABJEHYA afalTAlliN CBA3AHH ¢ KAKUM-TO YHUKAJb-
HEIM MO3TOBHIM MeXaHU3MOM WU 9TO OHU IO3BOJAIOT HAii-
TH eJUHCTBEHHO BO03MO:KHoe o00bsAcHeHHe ocoOeHHOCTel
JKUBOT0 Mo3ra. Muorue m3 »5THX ocobeHHOCTEH HeEIbL3A
OMHO3HAYHO CBA3ATH C IpoleccaMu aJanTanuu. Tarue
OpOoIecCHl COBepImATCA M B CUCTeMAaX, JWIMeHHBIX 3TUX
Heiipopusumosnorudeckux ocobeHHocTeit, B CHCTEMaX, Bech-
Ma OTIMIHHX OT JKUBOT'Q MO3ra, HAIpuMep B COBPEMEHHHX
BMYUCAUTENBHEX MAamuHaX. 10JbKO HOBHIE JaHHbBE, BH-
XofAmue 38 OpeflelIl MCXOTHHX MOJOMeHUY 5To#N TIaBH,
MOTYT ImoM0Yb HaM B NAJbHeHHmEM YCTaHOBJIEHHU COOTBET-
CTBUIA.



I'naea 11

CHCTEMA ¢ IOJHOU B3AVMOCBA3HIO
JJAEMEHNTOB

11.1. 'oMeocTaT, KoHEUYHO, BOMHOTAX OTHOIMEHUAX pe3-
KO OTIu9aeTcd 0T FoJIOBHOTO MO3Ta; OJ{HO U3 CAMHX oYeBuf-
HEIX Pa3JIUYAll COCTOUT B TOM, YTO eCJI¥ Mo3T UMeeT 0T POMHOe
YHCI0 COCTABHBIX YacTeil, To B roMeocTaTe UX, O CYIECTBY,
Bcero YeTHIpe. JTo pasaudde He 03HAYAeT, 9TO TEOpPUA YIb-
TpacTaOUIbHOK CHCTEMH COBEDINIEHHO HeNpuUMeHHMa K
roiOBHOMY MO3ry, TaK KaK MHOTOe B 3To¥ Teopud BepHO
He3aBHCHUMO OT 9YHcJaa dacTell, KoTopoe 37echk IPOCTO
Oespasmmaio. Tem He MeHee ecTh OMACHOCTH, YTO MH,
IOTPAaTUB TAK MHOI0 BPEMeHH HA HN3yYeHue CHCTEME U3
YeTHpeX dacreil, ycBouM cefe HeKHWil koMIUIeKC 00pazos
UM KoMIJeKc pabodux TumoTe3, KOTOpHIH OKamkeTcs CoO-
BepIIEHHO HeCOpa3MepHLIM, eClIi pPAacCMATPUBATH ero KakK
UHACTPYMEHT NJA MBICIeHHOI0 IMOAXoja K W3YYeHUIo pe-
anbHOro Moara. IlosToMy HaM HYKHO coelHajJIbHO pac-
CMOTpeTh oco0eHHOCTH YIBTPACTAOMIBHONR CHCTEMEI, COC-
ToAmeH M3 o0YeHb (QoAbIIOro YHUcia dacTei. Mul yBumuwm,
910 0JHA TPYAHOCTH CTAHOBUTCA B3J/leCh JOMHHHUPYIOIIEii;
0 Heill MH ¥ 0ygeM rosopuTh Bo BCeHd OCTaJIbHOU FaCTU
KHUTY, TAaK KaK 9T0 TJaBHAA Hpo0JieMa, ¢ KOTOpoil cBA3ana
anantamusa 00JbIIUX CHCTEM.

DBpens, HeoOxroOuMoe daa adanmauu

11.2, Ipencrasum cebe, 910 TOMeocTaT COCTOAN OH U3
THCATH OI0K0B., JTO0 YHCIO OYeHb MAaJ0 B CpaBHEHHH C
YHCJIOM 9JIeMEHTOB TOJOBHOT'O M0O3Tra, HO AJA Hamed mein
OHO JOCTaTo9HO. Takasa cucTeMa OyjJeT mMeTh THICATY peJie
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(F ma ¢ur. 35); mpejmoioxuM, UYTo Bce OHU, KpoMe CTa,
3aKOpOYeHH, TAK YTO B cCTeMe 0CTaeTCA TOJABKO CTO CYIIe-
CTBEHHELIX IepeMeHHHX. Bo3MoKHO, ITO 3TO YHCIO TOTO JKe
HOpAAKA, YTO W YHCI0 CYNECTBeHHHRIX IEePEeMEHHHIX B JKH-
BOM oOpraHusMe.

Mockonpxy 5TH mepeMenHble KVIBHEHHO BayKHHI, ajlall-
TauMsA MOJIKHA 03HAYaTh, YTO 6C€ OHH YAep/KUBAIOTCA B
HajpJde:kamux npegernax. llompodyem cpenats TpyOni
npejBapuTeNbHNI pacdeT. UrTobn eme 0oJblme ympoc-
TATH NeJ0, NPeRIoJoHuM, YTO IpU W3MEHeHWU CTYImeHYa-
THX (YHKIWI KasK[as CyNiecTBeHHAsA IepeMeHHAs uMeeT
OAMHAKOBEIE IMAHCH BOUTU B CBOM Ipejeib ¥ BHIUTH U3
HUX ¥ 9TO STH I[MAHCH JJA pasHHX TepeMeHHHKX He3aBu-
cumel. (CornacHo Hame#l ocHOBHOR cTpaTerum, HYMKHO
paccMoOTpeTh CJydYall HX He3aBHCUMOCTH, TaK KaK 9To
HeHTpaJbHKI caydait.) JSajgaguM cebe BOOpoC: CKOABEO
npo6 B cpenseM morpeldyeTcs A aganTarum’?

Ilnsg wasKjloifl nmepeMeHHON BepOATHOCTH OCTATHCA B
ceoux upepenax pasua 1/2. Ilpn raykgoit mpobe Beposr-
HOCTb TOrO, 9T0 Bee 100 mepemennrx He BHIALYT U3 npejie-
108, coctaBuT (1/2)'°°, u mosTomMy cpejiHee umcso Ipod
noRHEO OnTh pasHO 2'°° (cMm. § 22.7). Gxroabko 9TO 3aitMer
BpeMeHU, ckaskeM, Ipu 1 mpoGe B cexynjpy? OTBeT: 0KOJIO
10** ser — BpeMsa HeBooOpasuMo OFPOMHOE IO CPABHEHNIO ¢
a00RM acTpoHoMudeckuM mepuojiom! IlpawTudecku »sTo
Bce paBHO 9TO HUKOTAA, U MBI, TAKMUM 00pa3oM, IMOOILIHN
K Hameil TJaBHoOH npoOjieMe: MO3T, XOTA OH M COCTOHMT %3
MHOKeCcTBa JacTeil, delicmeumesbro ajJaTUPyeTcsa B Cpas-
HUTEIBHO KOpOTKoe BpeMs, a ToMeocTaT, cojeprKamuit
1000 6noxroB, 1. e. HeusMepuMo MeHbIIee YUCJIO dYacTei,
Ha 3T0 He cmocoben. B dem e jemo?

Bpsap au 803M0OKHO, 9TO MOST He UCHOAb3YeT OCHOBHOTO
OpUHIUNA YJIbTPACTA0WJIBHOCTH, TAaK KAK apryMeHTH,
npusefnexHnbie B § 7.8, moxaseBaioT, 4To «4rbas cucreMa,
9aCTU KOTOPO#l MOJYWHEHB! OORYHRM 33aKOHAM HpUYUHE U
CIeNCTBUA, JOJKHA MCIONb30BATH 9TOT MeToX. 1o9HO
TaK jKe HeT OCHOBAHUY MpeAnosiarath, Y70 ONUCAHUE YUCIE
HeoOxomuMux nmpob ¢ysxmueit 2V, rpe N — ducno cyme-
CTBEHHHX IepeMeHHBIX, COBEPIIeHHO OmU00YHO, XOTA OHO
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H HECKONBKO ‘HETOYHO: HpPYrue CHOco0H paccy;KEeHHs
(cM. HWKe) MPUBOMAT K BeJWUMHE TOTO Ke MOPARKA, ABHO
CIUMKOM 6oXbmoR, YToO0H ee MoKHO OO COBMECTHUTH
¢ u3BecTHHMY ¢aKTamu. Ejasa v MoKHO COMHeBATHCH B
TOM, 9T0 roMeocTat, coctToanwmi us 1000 6a0oxoB, mo Mex-
JEeHHOCTH CBoeHl aJalTaIuA CoBepmIeHHO HeCpaBHUM C
MO3TOM MJeKomuTapomero. B WeM jke Torjla aTa cucreMa
CYIIeCTBEHHO HEeCXOfHA C CHCTeMO#, COCTOAIel U3 Mo3ra
N OKpysKaplneil cpejast?

11.3. B mpeguaymem naparpade Mul, B CymHOCTH, HI-
HOpUPPOBAJIM [WHAMUUECKYI0 IPAPOAY MO3ra M CpPeAH, TAK
KaK pacydeT O OCHOBAH HA INPSAMON CBA3W MeKIAY CTYIEH-
JaTHIMU MEXAHW3MAMH W1 CYIOECTBEHHRIMH IIepeMeHHEIMH,
a.To, 9TO COeNUHAET UX, He YIATHBAIOCH. Tenepb 3agamum
cebe TOT Ke BOIpPOC, UTHOPUPYSA CYIIECTBEHHBIE IepeMeH-
Hble, HO Y9YATHBASA JUHAMUYECKUE CUCTEMBEI CPENH M pea-
rupyoneit gacta (cM. ¢ur. 22). PaccMoTpuM gBa TUMOBHIX
ciydas (corsacuo § 2.17).

B mepsoM ciaydae cucrema, mogo0HO roMeocTaTy, MMe-
eT TOJNBKO OJIHO COCTOAHUE DPABHOBECHHA, KOTOPOe MOKET
OHTE yCTONYWBEIM WY HeycTOHTUBHM. B sToM caytae
HecTabuiabHKe (HeycTOMTuBHeE) MOJA A opraHuaMa Oec-
HOJIe3Hbl, TAK KAK OHYU He COXPAHAIOTCH; Vb CTA0UIbHEe
(ycToMYuBEe) MOJIA MOTYT B0JToe BpeMsa NPUHOCHTH HOJb-
3y, TaK KaK TONBKO OHH COXPAHAIOTCH. Teneph HOCTABUM
TAKoH Bompoc: eciu 0w romeoctarT cocroaa 13 1000 6ixoxoB,
CKOABKO HoTpeboBaloch Obl mpo6 OiA HAXOKICHHA (Mma-
6uavnozo mona? XoTA OTBeT emie He HM3BecTeH, TAK KakK
MaTeMaTudecKue mpoOeMEl He pemeHs, ecTb JaHHEBIe
(§ 20.10), yxassiBamomue Ha TO, 9T0 B HEKOTOPHX TUNNIHEIX
CAYy9aax HoJYIUTCA Tuciao mopagka 24, rge N — umcao
nepeMenHHX. [lo-BEauMaMmy, HeT coMHeHuH B TOM, 9TO e€CIH
6r romeocrar cocroaa u3 1000 6aoxoB, To mpakTHIECKH
KajXpnoe moJdie OHJIQ OK HecTaOMJIBHHM W IMTAaHCH HA NOAB-
JeHUe OMHOI0 CTA0MIABHOI0 HOJAA HA HOPOTAMKEHUU KU3HU
OpaKTAYecKu paBHANUCH O Hyllo. Takum obOpasoMm, MH
NpPUXOfNM, B CYIHOCTH, K TOMY ’Ke BBIBOJY, 9TO ¥ paHbIIe,

Bo BTOpOM clry4ae, KOTOpHIM MEH paccMOTPUM, mepexox
CUCTeMBI OT OJHOI0 COCTOSHUA K APYroMy IpPOMCXORAT
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caysaiiguiM o0pasoM, Tak 9To Ji000e CocTOAHUE MOMKET ¢
pPaBHOI BEepoOATHOCTHIO CIefoBaTh 3a Jdio0HM gpyrum. Ta-
Kie cucTeMH ncciaemoBamu Pybua m Cutrpesc. Omu, B
YacTHOCTH, HAIIA, 9T0 MOXAJIbHAA JJIMHA JUHUA IOBefe-

HUsA paBHA Vn, Iae n — 9UCiIo cocToAHMA. Eclan e Ie-
JT0e cocToNT ud /N dacTeil, KajJAasa U3 KOTOPHX MOyKeT Ha-
XonuTheA B Jio0oM u3 o cocToanui, TO IeJoe MOMeT Ha-
XomuThcA B N1000M U3 © cocTosAHUA. ITO M OyIeT n; TAKUM
o0paszoM, MOLaJdbHAA JIJANHA JUHAE IOBENGHUA COCTABUT

V o¥, aro Mosxuo manucarh B Busie (J 6)¥. U sgeck, noj-
CTABUB Kakue-Aubo mpaBpouofoOHble YmMcia, MBI HAAeM,
qro npu N=1000 gnpua auomm DoBegeHHs TAKOBa, YTO
LA OCTUACHUA CUCTOMON KaK020-mo paBHOBECHA ITOHAJ0-
OuMTCA BpeMsa, HecpaBHEeHHO OGoJee HoJaroe, 9eM To, KOTO-
poe o0BYHO TpedyeTcA JKMBOMY Mo3TY.

11.4. Bce Tpu ¢yHRIUEA, HoMyIeHHe B Pe3yahTaTe BH-
9MCAGHAN, IPOBEGHHMX TPeMsa Pa3sHHMHI cmoco0aMu, TIpH-
HAIJe/KaT K OKCHOHEHIMAJIBHOMY THUNY — WHMCXo Ipobd
IPOMOPHUOHATRHO KAKOMY-TO YUHCAY, BO3BEIeHHOMY B
cmenerb, TMOKa3aTellb KOTOpoil paBeH 4YUcAy CYmecTBeH-
HHX HepeMeHHHIX WJIN YacTeldl CHCTeMH. JKCIOHEHIHAJ b-
HEIM QYHKIMAM OpUCYIa ofHa 0co0eHHOCTH: OHU Bo3pac-
TAT ¢ OOMAHINBOA MeJIMTedbHOCTHIO, Korjfla IMOKa3aTelb
'eIme HeBeIWK, & 3aTeM, II0 Mepe YBeJUdeHHs IIoKa3aTelsd,
HAYMHAWT PAcTd C TOJ0BOKPYKHTENbHOH OHCTIpOTOH.
HanpuMep, moka roMeocTaT coCTOMT BCero 13 HECKOABKHAX
610x0B, [HHCIo0 HeoOXOmUMHX Iipol Hesemuko. QUHAKO
yMepeHHOe yBeaudenme dmcia O0aoxKoB — mo 1000 — yixe
BefieT K TOMY, 9TO YHCI0 Ipo0d B3JeraeT [0 BeJUYMH, B
CpaBHEHHYM C KOTODHIMH /la’Ke ACTPOHOMHYECKWEe UHCIIA
KOKYyTCA HE3HAYUTeJbHBIMH. FKciau wuclo mpob BripasKa-
eTCH 3KCIOHOHIUANLHOM QYHKIUEH, TO HUKAKUM CHOCO00M
Helb3A CHU3HUTH ero Ao «oOKYHOrOo» ypoBHA.

11.5. Ilpomeccr, paccMoTpeHHBIe B iByX HOCIeJHAX IIa-
parpadax, TpefoBaaM TaK HECOPA3MEpPHO MHOTO BpPEMeHH
HOTOMY, YTO YaCTHYHLIC YCIieXH Hudero He masanau., UTolOH
yBHUIeTh BCIO Ba;KHOCTH 3Toro (QakTa, IpoulInCTpupyeM
ero TOPOCTHIM pPACUBTOM.
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HpenuonosxuM, 910 Aas Kakfnoro u3 NN coOnTHiH Be-
POATHOCTH ycIieXa paBHA P M UTO BeP OATHOCTH He3aBHCHMEL.
Mpumepom mormu 0wt cny:xurh N Kolec ¢ Gyksamu A u B
Ha obofe, rae OYKBE A 3anuManud Owl p-10 J0MI0 ORDYH-
HOoCTH, a B — ocTrallbHYI0 €e 9acTb. Bce Kolleca HpHBONAT
BO BpameHNe U JaloT UM OCTAHOBUTHCS; OCTAHOBKA Koleca
Ha OyxBe A cumraeTca 3a «ycmex». CpasHum Tpu cmocoba
CIHOKEeHMsSA OJTHX YaCTHHX ycuexoB B Boabmo# VYcumex’,
KOTOPHH MBI CIHTaEeM NOCTHIHYTHM TOJBKO TOTHA, KOIHA
BCe KoJieca OCTAHOBATCA Ha Oynse A.

F Cayuaii 1. llpuBonsarca Bo Bpamenue Bce N Kouec;
ecId Bce OHE ganyT 6yusy A, permcrpupyerca ¥ cmex
I mpo0kl 3aKAHINBAKOTCA; B APYIUX CAYIAAX K0J6ca CHOBa
HpPUBOJIATCSA BO BpalieHWe — M TaK Jajiee, moKa «Bce A»
He TOoABATCH Cpasy.

Cayuwaii 2. Bpamaerca 1-e RoJeco; ecay 0BO 0CTAHOBHT-
¢ Ha A, 0HO ocTaeTcA B 9TOM HOJOMEHUU, B NPOTHBHOM
cIy4ae ero BpamawT cHoBa. Horga oHo, HakoHel, oCTa-
HoBuTCA HA A, TaruUM 3Ke 00pasoM BpamawT 2-e Kojeco u
T. A. W0 MOpAARY Bce /N Rojdec, oKa Bce He MOKaKyT A.

Caywaii 3.. IlpuBomar Bo Bpamenue Bce IV Kounec; Te,
KOTOpHE MOKaKYyT A, 0CTAOTCA B DTOM IONOKCHHUHE, a TE,
KOTOpHE TOKasKyT B, BpamawTcsa cHoBa. llpu nanbHei-
MAX [OoABNeHHAX A COOTBeTCTBYIOmME KoJeca TaK:Ke
ocTaTcs B IoKoe. Takum o0pasoM, 9HMCIO BpPAImAaeMbIX
KoJleC BCe YMeHBHIAGTCHA, MOKA Bce OoHM He OYAYT CTOATH
Ha A.

IMlycrs raskmoe Bpamenne (Ae3aBHCUMO OT THCJIA Bpa-
IMAeMbiX Kojec) cuuTaerca ofHoil npoboil. Cxoabko mpod
B cpefHeM ToTpe0yercsi B KaKIOM H3 TpeX cilydaeB?

B 1-m cxydae morpebyerca (1/p)Y mpo6 (cm. § 11.2);
Bo 2-M B cpenneM 1/p maa mepBoro xodeca, sateM 4/p mis
BTOPOTO ¥ T. M., TAK 9TO AJAA BCeX KoJec TOHAXOOUTCH
N/[p npo6. Yucao npob B 3-M ciayiae paccaurarb TpPYLHO,
Ho oHo OyJeT paBHO cpefHeMy UHCJIY mpol B camoi HiIuH-

1 Tak kaKk HaM IPHAETCA PACCMATPHBATEH PA3JINIHHEE «CIOKEHIINY
MaJwX CoOmTHH B KpynHEe, A Oyny coorBeTcTBeHNO 0603HAYATH
nX, KaK 8T0 IPHHATO BO «BBesienun B kubepHeTniy», § 13/8, crpounoi
¥ nponwcnoil GykBaMy B Ta4ajie CJAOBA.
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HOi cepunm us NN cepuit mpob ¢ ofHUM KojlecoM B MoMKeT
ORITH HaleHO W3 pacHpefelieHAs [MJHH TAKHX COpHH; OHO
Oyner Heckodbko Ooiapme 1/p.

JTH pacueTHl WHTEPEeCHH He CBoeldl KoMMIecTBEHHON
TOYHOCTBIO, & TeM, ITo mpu Ooabmux 3HAdeHuAX N oHH
AT BeJMYWHH COBepIMEHHO pasHoro mopagka. llpemmo-
JAOKEM, HAIIpAMEp, YT0 p paBHo 1/2, gro npobm moBTOPA-
1oTcad Kaxnyw cerkyEny m 910 N pasmo 1000. Torma T4y,
Te m T, — cpeunue 3HAYEHUSA BPEMEHM JOCTIKeHHMA ¥ c-
nexa B I-M, 2-M # 3-M cny¥asax cooTBeTCTBEHHO — pABHHL:

T, =2" cex,
- Tzzi—oio—ocen

P, —=mnemuoro Goabime '/, cex.

Ecau tepesectd 5TE BenwIuHH B OOKYHEIE MEPH Bpe-
MeHu, To 11 cocTaBuT oxoxo 10*°* xer, T's — oxoilo & MUK,
a T, — HeckonbKo cekyna. TawuMm oOpasoMm, ecam B i-m
crydae (Heo0XofMMoCTh  OAHOBPEMEHHOrQ IOABJIGHHA
BceX A) pocTmKenme ¥ cOexa NMpaKTHYECKH HEBO3MOIKHO,
TO BO 2-M M 3-M CcJAy9aAXx OHO He COCTABJIAeT TPYHOCTH.

KoHnesnmii BmBoj, 3arIpualommiica B ToM, dro 1-i
caydaii BechbMa oTJIMYEH oT 2-ro O 3-TO, IO CYINECTBY, He
3aBHCAT OT BHIOpAaHHHX Beduyud p H N. OH JuImmb WIIIO-
cTpupyer To obmee OpaBHio, = 9T0 SKCIOHEHIUAJBHAA
 ¢yEKRIEA pacTer ropasfio OmcTpee, YeM AuHeiHas. Ecim,
UATaTeNh  IoMKeJaeT HcmpoGoBaTh JApyrue dHCHA, OH,
BePOATHO, TOAYYAT pesyabrarit Gollee HIN MeHee CXOf-
HOTO XapaKTepa.

11.6. 3 cpaBucHEA TpeX paccMOTpEHHLIX HAMU CIydaeB
JerK0 IOHATH, M0YeMY BO 2-M u 3-M caydaax ¥cmex Hoc-
THraeTcA ropasgo GuicTpee, Iem B 1-M: 37ech MoTyT OHTD
HCHOAb30BAHK YaCTHYHHE ycIexm, 9To B 1-m ciaydae me-
BO3MOMKHO. IlpejmonokuM, HanpuMmep, 9To B 1-M cayuae
rarafg-To npoba mana 999 A u 1 B. I10 odeHb OIAH3KO K
HoJHOMY YCOeXy W TeM He MeHee DaBHOCHJABHO IIQIHOM
HeyXade, TAK Kak Bce A Jo/KHH BHOBD HATH B IepenjaB-
Ky». B 3-mM me cayiae ocTasBaioch OH BpamatTh ToJbKO
ONHO Kodeco, a Bo 2-M, OLTH MOKer, IoayIanachk OH
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OOpAf0YHAA CepHA CHIOMHHX A ¢ JeBoro KoHmA pAna #,
TaKuM 00pasoM, OHIa GBI M3BIEYCHA M3BeCTHAA HOJB3a.

NraK, npuBenesnne mpuMepH HOKA3HBAIOT, 94To BpeMs
CHIbHO — YPeSBHYAHO CHABHO — COKpAImaercd, KoOrja
KOHETHHH ¥Ycmex MomeT OHTH JOCTHTHYT OTHeJIbLHEIMEI
9TalaMH, Ha KOTOPHX YacTHYHHE YCOeXH MoTyT COoXpa-
HATHCA M AKKYMYAUDOBAMNBCR,

11.7. Halitn peanbuniii mpumMep, B KoTOpOM oflHA CUCTe-
Ma MeMOHCTpHpoBaka OH Bce TPU IIOAXO0AA K JOCTHHEHUIO
Ycnexa, BechMa TPYAHO; JAUMB HEeMHOIMe CHCTOME MMEIOT
CTONB MMOKYI0 KOHCTPYKOHWD. OHAKO 3TH Pa3JUSHA MOM-
HO TOKazaTh Ha IIpHMepax, HOCTPOEHHHX C MIOMONIbIO
Teopu: BepoATHocTel. Ilpepmonoykum, 9TO MBI, CTOA HA
yInue, oTMevYaeM HoCHefHIONW NUPpy HoOMEpa KaKjioro
OpOXOJAMEro aBToMoOMAA W pemaeM, 3T0 MH XOTHM H3
BCeX NPOXONAMHAX MAIMMH OTMETHTEL HECATh, Y KOTODPHX
goclegHue NAQPH HOMEpPOB 00paayIoT MOCHe0BATENBHOCTH
0,1,2,3,4,5,6,7, 8, 9. Ecizm HamM HempeMeHHO HYKHO,
yrobn 31 10 Mamupe Dpoma¥ moApAX OAHA 3a ApYroi,
TO HaM .NpHAeTCHA KAATh, IOKA HEe IpoieT OKoIo
10 000 000 000 aBTOMOOuIell; IpAKTAYECKHE B5TO HEBO3-
MoxHo. Ho ectu MH ymoBIeTBopuMcs TeM, 9To cHAYAJa
yeupaM urdpy O, 3ateMm (Tepes HecKoMbKO MamuH) BEQpY
1 mT. x., noka e BeTpernm 9 (xax Bo 2-M caydae), To IMCIO
MamMH, KoTopHEe MoMMHE OyAyT IpolATH, COCTABHT OKOIO
o0, 9T0 pgemaer «Ycmex» JIerKo HOCTHIKHEMEIM,

11.8. Xopomo u3BecTHHM QU3TISCKEM MPUMEPOM, HJI-
JAIOCTPHDPYIOMUM 3T0 pasjimyue, CIYRAT KpHACTaAAU3ANUA
TBepfioro TeNa ma pacTsopa. Modexyan pacrBopeHHOro
BemecTBa ABHKYTCA OeclopAfo9IHO, TaAK YTO ANA KaMIOTo
JAHHOTO HPOMEKYTKA BPEMEHH CYMECTBYOT olpeieJeHHas
BePOATHOCTh TOI'0, YT0 CKOpPOCTh M IOJOKEHUe JaHHOH
MOJICOKYJIEH HO3BONAIOT ¢l IPHCOENMHUTLCA K KpPHCTAJLIY.
Ho Meabuaiinviit ©3 BUUMEIX KpPHCTAJIIOB COLSPKMT MUJI-
ANapaE MOJeKya, ¥ ecau OH TaKoll KpHECTand mor obpaso-
BaThcA TONBKO TOTNiA, KOIZia Bce ero OyAymye MoJeKyJEl
cilydailHo mpuoOGpernu Ol Haj1erKamee B3aUMEOE paclolo-
JKeHMe M JIBHTaJnCh OH B HaJJeKameM, Hanpasienun (1-#
crydai), To KPHCTAJIM3ANMA HAKOrfA He Morya Omn
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npousoiiTu: 370 OBLIO OB caIMmMKOM HeBepoATHO. Ho B AeiicT-
BATENBHOCTH KPHCTAJIM3ANMA MOKET IPOMCXOTATh TOoCIe~
foBaTenbuo (2-# cayvail): eciim KpEcTald yie Havad dop-
MUPOBATBCA, TO JI00AA OTHENAbHAS MOJASKYIA, MONOMeHHe I
HAallpaBlleHWe [BIDKEHHMA KOTOPOM CAYYAalHO ORaKyTCA
NOAXOIAIMMEMHA, MOKET NPHCOEIMHATHCA K HEMY He3aBH-
CUMO 0T NOJAOMEHASA U ABUKEHUI OCTANBHHX MOJEKYJ B
pacTBope. TakuM o0pasoM, KpHUCTAJJIH3AUA MOMKET CO-
BepmaThCA WO 3TamaM, W HeoOXofmMoe Jijs Hee BpeMs
cpaBHUMO cKopee ¢ 'z, 9em ¢ 7'1. ViTak, ME MoyeM CiedaTh
clenyomui BEBoON. CA0%4cHOE cOObmUE, HEBOIMONCHOE 8 MOM
cayuae, ecau e6xodawue 8 HeE20 asaeMeHmapHvle cobvimus
O0NAHCHBL COBEPULUMBCA 0OHOBPEMEHHO, AE2KO0 MOHCEM, N POUB0T~
mi, ecall OHU MOSYm HACMYnAmb nocsedosamervHo UAU
He3asucumo Opyz om Opyea.

11.9. Tenmeps HaM CTAHOBUATCA ACHO, B YeM OTIHIHSE TO-
MeocTaTa, cocrosmero u3 1000 6aoKoB, AIA afauTaAUE KO-
TOporo TpedyeTcA CTOMAEL HECOPA3MepHO H0JTroe BpeMA, oT
JKABOTO0 OpPraHmaMa, KOTOPHHA o0HYHO ajaunTUpyercsa B3a
KaKV-TO HoJI0 CBOel MHNUBHIYalIbHol Ku3uu, Romedno,
OpraHu3M [oCTHTaeT IIONHOH AaNaNTamuM, CBOIHCTBEHHOH
eMy B 3DpeloM Bo3pacTe, HE B peayabTaTe Toro, 9To Npons-
BOTIUT ONHY coBepmieHHo Oecmolesnyw mpoly 3a apyroi,
OoXa BHE3amHo He HOoJYIUTCA Cpasy Bce, YTO HYKHO!
- Hanporus, on Goxbme cilefyer IpaBmiaM 2-ro ¥ 3-ro cay-
9aeB — JlocTHIaeT YaCTHYHHX YCIeXoB ¥ 3akpentsem Hux,
OLHOBpPEMeHHO TpofoJKaaA yiIydmaThk To, 4UTO eme He
oTBedaeT TpeboBaHMAM.

Ofinaro mpeke IeM HepefiTd K paCCMOTPEHHIO Mociaes-
HAX CJyYaeB, Ml HOJJKHE 3aMETHTHh, 9TO TIOMEOCTAT W3
1000 OxoXoB He BIoJIHe aTHIMYEH, TAK KaK deiicmeument-
HO BCTPEYAKOTCA YCAOBHA (XOTHA OHM U PeJikH), B KOTOPHX
BCe YACTUYHEE YCIeXM NOJKHH OHTH [OCTUTHYTH OHO-
BpeMeHHO, #HAYe OHM BOBCO He UAyT B cdeT. M13BecTHO, 9TO
TaKie CAYYaM NpeJiCTaBIAIT HJIA HUABOTO opranusMa 6olb-
myio TpyaHocTs. Bo3bMeM mpocToil caydall — gopenu
HYKHO IIOMMATh MYXY HaJ HOBEPXHOCTHIO BOJLI, AAA BTOTO
psifa MOMKHA BEHICYHYTHCS M3 BONHL B HAJTe)HaimeM MecTe
U COMKHYTBH Yelll0CTH B HajijleKaiuil MOMEHT; 3]ieCh JBe
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IIepeMeHHK e CYIMEeCTBEeHHBI B TOM CMBICJIe, 9TO NJA yCIexa
obe BeMMUMHLI FOKHE HAXONUTHCA B HAMJIeKAMEX IIpe-
fnenax; «omuOKay B TOW uUI¥ Npyrodl BeIWdWHe 03HATAET
HONHYO Heymady.

IlpumepoM par excellence MomeT CHYRUTH TOT cAydai,
KOTJIa B3JOMINMEK, <(TOMEOCTATHYEeCKH» IIHTAIMMACA o-
OHTh cefe xne6 Hacymumil OyTeM rpalea, BeTpedaerca
C TeM 0COObIM BIEMEHTOM CpeNH, KOTOPHIA HASLIBAIOT CEK-
peTHHIM 3aMKoM. Honedno, 8Ta Bemb pACCIATAHA HMEHHO
Ha To, 4TOOBI co3gaTh IS Bopa KaK MOMHO OoOJBIYIO
TPYAHOCTE; ¥ cHemuduiIecKass TPYAHOCTbh COCTOMT 3JeCh
KaK pa3 B ToOM, 9T0 YacCTHYHHE YycHeXH — OTHCKaHHe,
CKajKeM, IMECTH BepHHX OYKB M3 CeMHA — HHYEro He JaloT,
TAK 9TO 3[ech HEBO3MOKHO IIOCTeNeHHOe IpHOAMKeHue
K menu. TawuMm oOpasom, BCTpedasch ¢ yCAOBUAMH, He
HO3BOAAIOINMMY MCIOJIb30BATh YAaCTHIHVIO aJalTamuio,
96I0BEK M TOMEOCTAT OJUHAKOBO TepHmAT HeyIady.

Kymnyaamuenaa adanmayun

11.10. Opnaxo B 3eMHEIX YclIoBHAX mojo0HEIe npobiie-
MBI BeTpedaoTea He 9acTo. QONYHO opraHu3M HMeeT MHOTO
CYIIeCTBOHHLIX II6PEMEHHKIX M B TO ;Ke BpeMs JO0BOJBHO
OnicTrpo pocTuraer ajgamTamum, HeoOXoguMoll mAA yaep-
JHAHUA HX BceX B HOpMalbHHX upefenax. ILlocMorpmm,
K KAaKOMY BRIBOAY MOMHO IPUATH, MCXOAA U3 3THX HA Iep-
BHIH B31JIAA OpPOTABOpEYAmUX APYT ApyTry daxToB (caemys
B OCHOBROM MeTORY, M3JIoKeHHOMY B § 4.12).

Urolm moxaszaTh CyTh pela, MOCTATOUHO COBCEM IIPO-
cToro unpmmepa. llpefcrasum cele, 9To opraHmaM HMeeET
TPA CYmMeCTBGHHHE HepeMenHHe (I, 2 m 3), KaKjaa u3
KOTOPHX IofBep:KeHa BJIMAHN CpegH M crmocolHa Hado-
JKUTh BeTO HA CTAOMIBHOCTL CTYOEHYATHX MOXaHH3MOB
(dur. 45).

Ilpegnonomum, 49TO0 OpPraHM3M HJOCTHI AaJanTalud B
OTHOMEHUH cymecTBenHkix nepeMenHumXx J m 2. (Todmee:
BO3MYIIEHNE Cpefikl BCTpedaercad ¢ Taxum Habopom 3HA-
9eHHH CcTyHeHYATHX QYHKIMHA S, 4To, pearupya Ha 9TO
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P

BO3MYIEGHHNS, CYMecTBeHHLIe epeMennbie 1 u 2 aukorga e
BHXOAAT H3 HafJeKamux TrpaHun.) OJHAKO peaKIus
OpPOAOJIKaeT BHBOGHTL CYMECTBEHHYI0O IEepPEMEHHYIO
W3 ee IIPeleios.

IIpumeMm Tellepp 3a MaHHOe, 4TO B cucTeMe Oymer co-
BepmaTbcsa IIpoliecc, WoHoOHHH ommcanHomy B § 7.23,
M YTO IIOCHe er0 OKOHYAHHS CTyNneHIaTHe QYHKIUH nepeii-
IYT K HOBHM 3HATEHUAM — TAKUAM, ITO TeHeph CYIIeCTBeH-
Haf IepeMeHHas 3 Y[epiuBaeTcsi B CBOMX Tipefeiax, a
nBe JApyrae npodoadxcaiom peazuposamo NO-NPEsCHeMY

W

! 2 J
» © O
/J%/S/ 7%

O ur. 45.

(aT0 HE0OX07MMO, IIOCKOABKY ME XOTAM IpeAIoJararh,
9T0 OFHAKIH NpuoOpeTeHHbe agANTANMU COXPAHAIOTCH).

HocmoTpumM, wro u3 3roro caepyer. llyers S, — coBo-
KYOHOCTH TeX CTYHeHYAaTHX (YHKIHHA, KOTophe HAMeHUIH
CBOW 3HA4YeHWsA Nociae Npold, CBABAHHHIX ¢ ajanTalluei
nepeMeHHON 3 (TaKHe MEXAaHU3MH TO0JKHH CYmecTBOBATH,
uradye M3MeHEHMe peaKuunm J ¥wa BO3[eiCTBHE cpeA OhLIo
6ut caefictsueM 0Oe3 npwumntl). I[lpuMeHum Temeph Ham
ocHOBHOH paboamit npuem (§ 4.12): us Toro, 9T0 CTYDEHYA-
THe Qynkiun S, n3MeHEAN 3HAYeHUE, & QOPME NOBeHeHns,
CBASAaHHEIE C afanTanueil mepeMenHHX I # 2, He U3MEHU-
JUCkh, CIAXYEeT, YTO He MOMeT cYymecTBoBaTh aPdexTuBHOrO
KaHaja CBA3H OT CTyHeHYJaTHX MexauusMoB S, (B S) uepes
R ® daKTopaM cpefsi, BIUAMAM HA TiepeMenuse J u 2
(xoTA 3TO0 M He oTpayieHo Ha Qur. 49).
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Hamxee, mycrs M,, ofo3uavaer Bce Te Jactm B R m
B cpefe, KOTopHe UrpaioT poJdb B oIpeleneHNA KOHEIHOTO
BausHUA Ha nepeMenunie I m 2. Ilycte M, amanorudabiM
o0pasom 06o3HagaeT YacTd KaHala OT t{epea R u cpeny
K mepemennoit 3. (O cBaA3H MERAY M , HEKaKOX
npepnono:Kennii ve Aenaerca.) Ranana M He MOKeT OHTDH
Heaclnl)emnnnmm (unave MexaHN3MH S, He HMeIH O IMyTei
BJA BO3NEHCTBHA HAa MEePeMEeHHYI0 3 W ajanTauusa ee He
Moria Ont mpomsoiitu). Toumo Tak e m Kamax M,
MoseT OuTh HeadPerrupunM. Haronen, cremagauil paHee
BHBOX 006 oTcyrcTBum wamaiga or S, (depes R u cpeny)
K mepemeHHoin I Miam 2 o3HAYaeT, YTO HE cyujecmsyem
nepemennuiz, obwux Oaa M, u M,, u Hem HuKarozo Ka-
nHaaa om M, k M,, (n6o nrade naMeHeHNA B S, CKa3aAUCh
6H Ha nepemeHHHx 1 u 2, 49ro IIpOTIIBOpe‘IHT TAIIOTE36).

Taxum obpaszoMm, MH moKasanu, 9T0 AIA HAKOMNGHMS
ajanranyuiit Heo0xoAuMo, YTOOK He ClUiecm808aA0 KaHAaJIO0B
OT KaKHMX-TO CTYHEeHIATHX MEXaHM3MOB (Hampumep, JS,)
K KAKHM-TO HepeMeHmHEMM (sampumep, M,.), a Taxske
OT KaKHX-TO nepememmx (manpumep, M,) K gpyrum mepe-
MeHHEIM (manpmmep, M. ). CnenOBaTeJIbHO, ajganTanun
MOTYT HAKAIUIEBATHCS TOABKO B TOM caydae, eclyd B cCHC-
TeMe HeT HmoldHol BsammocBA3uM 3JdeMeHToB. Mu 37ech He
MOKeM OIpaHHIUTHCA YTBEDKAGHIEeM, KOTOpPHM CTOJIb
94CT0 OBOJBCTBYIOTCH ICHXOJOTH, CIHTAIONMHAE, 4TO BCE
MOKHO 0RO OH 00BACHATH HAJXNIUEM JOCTATOYHOr'0 KoJau-
9ecTBa MepeKpecTHHX CBA3EI.

B aroMm Bce pmeno. Jina Toro 4To0H MeTOR yabTpacTa-
6EIbHOCTH IIPABOIAJI K YCIOeXy B TOCTaTOYHO KOPOTKOE
BpeMdA, Heo0XouEMo, 4TOOH JacTHIHHE YCHOXE 3aKpenin-
AACk. A [muA aroro HeoOxopuMmo, YToOH ompeneleHHEE
'9ACTH CHCTOMH He C0o0maJnch ¢ ompejeleHHHEMEA Py TAMA
JacTAMH WM He BJINAJA HA HHUX.

11.11. Temeps HamM scHO, B 9eM T'OMOOCTAT HE MOT CAY-
MUTH BepHoH Mopfenbio. C caMoro Hadaja 3Toll KHUTH
(¢ § 1.7) MEl pacemMaTpuBady MOAT ¥ CPeAY KaK (CHIBHO CBA-
3aHHBIEY (KAK BHYTpH celd, Tak I Memy coloil) cucTeMH.
I'oMeocTaT GHII MOCTPOEH TaK, IT0 KAMKIAHM eTo 60K PaRTH-
JeCKH B3aUMOIGIICTBOBAJ C KaKALIM K3 OCTAJLHBIX 0JOKOB.
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TaxuM myTem MH paspaboTanu Teopu MTOJTHOCTBIO HHTEr-
PHPOBAHHOM CHCTEMBI.

Bce BpemMa umesa Jelo ¢ cHUCTGMAMH, B KOTODBIX MHE
OpegxUojaraji Taxkoe GoraTcTBo cBf3el, KaKoe YnTaTedb
ImoyKenan OB mpefcTaBUTH ce0e, MHL 1€ HMEJIH BO3MOHOCTH
MHOT0 TOBOpPHUTH 00 HHTerpaliuy ¥ paccMaTpuBATh Mexa-
Hy3M, KOTOpHii (QaKTUIeCKH [elicTBOBay B OTHEIBHHX
qacTAX. Pearmpyromue “acTm ¥ GopME Cpefbl, KOTOpHE
MH [0 CHX Hop o0cyxpmaau, OHIM HWHTETPAPOBAHE [0
KpaiiHeHl CTemeHHM. '

11.12, Opgraxo Temeph HAM ACHO, YTO B 5TOM HAIpaBile-
HUM MOKHO 3aATH CAIAmMKOM AAJIeKO. Y 3Ke FOMeoCTaT 38X0-
JAUT Yepeciyp AANEKO; OH CHHIIKOM CUJIBHO MHTerpHPOBAH,
He MOKeT HAaKOMIATH AJaNTAlHU A M03TOMY aJanTHpyercs
Hel3MepHMO MejJleHHee, dYeM TroJgoBHoOII Mmosr. Teneps
MBI LOJKHEL pACCMOTPOTH CHCTEMY, CXOJHYIO C FOMeoCTaToM
cBoell yabTpacTabUIbBHOCTBIO, HO 00Jaal0my0 MeHBITAM
TUCIOM cBAsel Meykny wacramu. HaKosa e momxaa OBITH
ee HACHIEHHOCTh BHYTPOHHMMY CBA3sAMHE, UT00OH oHa OnlIA
CXOZHA C HEepBHOH cucTeMoOH?

lpencraBnenns o amcle BHYTPeHHUX CBA36H B HePBHOI
CHCTEME — O CTEeleHN e6 «IeJOCTHOCTHY — A0 CHX IIOp
ORI BechbMa PA3IWIHHIMA H HoXofuiAMm a0 obemx Kpai-
Hocreit. «Pedaerconoru», magunas ¢ benna, npusaasann,
4T0 HepBHYIO CUCTEMY IpPH HEKOTOPHX BU/AX €€ aKTUBHO-
CTH MOKHO PACCMATPUBATDH KaK COBOKYIHOCTb HE3aBHCHMEIX
IpyT oT fipyra Yacreii. OHMA yKa3nBaJu, HAIIpUMep, HA TO,
9To 3pauKoBhii pedieKc Ha CBeT W KOJEHHBI pediexc
npoTeKawT B oOWYHOU PopMe HE3aBHUCHMO OT TOF0, BHISHI-
BAIOT JIH X OMHOBPEMEHHO UIH O OTASALHOCTH. HamaesBoi
pedllekc MpOMCXONMT ONUHAKOBO HE3aBHUCHUMO OT TOTO,
CTOUT 9eJioBeK MJIR cujuT. BripaboTra HOBOU ycI0BHOH
PeAKIUN MOMKET MOoYTH He IOBIUATH HA peaKiuio, Bripabo-
TaHHyo panbme. G Jpyroi cTopoHH, mKoJAa remTaJbT-
TCAXOJOTMY HPA3HABAJA, 9TO MHOIHEe OPMEl AKTUBHOCTH
HepBHO! CHCTeMBH XapaKTepusyioTCA NelOCTHOCThI, IpH
KOTOPOH To, 9TO MPOUMCXOUT B OJHOM ee y4JacTKe, BIAUAeT
HA OpOHMCXofAmee B ApyrmxXx ydacTkax. Mumorma arm JBe
Irpynust GaKToOB CIATAIN HEIPUMUDUMBIMYA IPYT ¢ IPYTOM,
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Opnako Ileppunrron B 1906 r. mokxasan "Ha Ipumepe
CI¥HHOMO3IOBBIX pe(ieKCOB, UTO HepBHAA CHCTEMa HE
pasfleleHa 114 MOCTOAHHO pa3o0IIeHHbIe YACTH H B TO IKe
BpeMs He HACTOIbKO MeJ0CTHA, YTOOH Kaxjoe coOmTHe
B Hell Bcerja BAHANO HA Bce ocTalbHHEe. OH 00HADYRUAN
Gonee MEOro00pa3uyio U 0ollee CIOKHYI0O KapTHHY — Kap-
TAHY IOCTOAHHO MEHAIMAXCA B3aUMOJielicTBAL B B3anNMO-
sasucuMocTell. «Hampmumep, myreM pasjpaskeHnma XBocTa
y cumHanbHOH cofaku MojkHO BH3BaTh clalnil pediexc,
ne Hapymas pedaexca XoxbOH...» «J/IBa pediexrca Moryr
OHTH HEATpaNbHHME II0 OTHOHIEHHIO APYT K APYIY, ecan
00a ouu cradbl, HO MOI'YT B3auUMOAEACTBOBATH, KOITA OJiHH
n3 HuX AW oba cuampHb...» «Ho, moxasas, 910 pedaexcr
MOT'YT OhITh HeATpPaNbHH 0 OTHOIIGHWIO TPYT K [ApPYTY
Yy cOougHAalbHO! cofakm, MBI emic He AOKAa3kiBaeM ToTo, 9TO
oHN OyAYT HEATPANABHBIMA Y IKUBOTHOrO C TIOJHOCTBHIO
MHTAKTHOW, HeNMOBP&KIGHHOA HEepBHOHA cucremoily. Paapme-
NCHUEe HA MHOTOYHCIeHHHE YacT!H M o0bhemuHeHme B OOHO
eJoe — 9TO HPocTo ABe KpallHue TOYKM HA IMKAJe «CTelleH!
CBABAHHOCTHY.

UnTepecyach riiaBabsM o0pa3oM IpoHCX0KIEHNEM aJ[an-
TAUMN M KOOPAMHALMM, A 70 cuX mmop Oula ckaoHen Ooabme
NONUCePKUBATD CBA3AHHOCTh YAacCTeil B HEPBHOM CHCTeMe.
OnmHaxo He cjaeayerT VIycKaThk U3 BUAY, TTO agalTanidg
MosKeT TpeboBaTs He TOJNBKO B3auMofeHCTBUH, HO B He-
sasucuMocTi. Hanpumep, dHeloBer, oOydamomuiica BOMK-
ACHUI0 ABTOMOOMJIA M TOJBKO HUTO HAYYABIMUACH BeCTH
MAIIUHY OpAMO IOoCepejHHe HAOPOrd, MOMKeT 3aMeTuTh, 4TO
IpH BCAKOH MONBITKE CMEHUTH Tiepefady MAINUHY HAYHHAeT
cHOCHTD B cTopoHY. Ilo3e, Korga om mpuolOpereT U3BeCT-
HLIA HABHIK, CMEHA Iepe/aud He Oy1eT oKa3HBaTh HUKAKOT0
BIUAHWNA HA HANpaBjieHue aBuKeHusa aBTomoOumna. Taxum
obpazom, aganTanua TpebyeT He TOIBKO MHTeIpaluyd CBA-
3aHHLIX MEXKAY co0oH pmelicTBUM, HO M HE3aBHCHUMOCTH
NeiicTBHII, He UMemuX OTHOmMEHUA Apyr K Ipyry.

11.13. llostomy M1 B ganbpeilmeM He OymeM mpumep-
JKUBATHCA IIPENNOJI0MKeHU s, YTO BC6 YACTH CHCTEMBI TOCHO
cBA3aHB MEmAY coboil. 3Ta cBoOofa Mo3BOJAET BBOMATH
pasyIMUHbIC BUIOM3MEHCHUH, KOTOpPHE MH J0 CHX HOp
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CHEeNHAIBHO He PACCMATPHBANM U KOTOPHE C03/ial0T HOBHE
dopMEL YABTPACTAOMIBHON CHCTEMH. JTH QOpPMH HO-TIPErK-
HeMY VJIbTpacTa0WiBHE, TaK KAK OHH COOTBETCTBYIOT
onpeflelIecENI0 (B KOTOPOM HeT HIpSMHX YKa3aHWHA Ha IACIO
cBA3eil), Ho WX amanTapusa He Oyaer cTodb Oe3Haje;KHO
MeJIeHHON, KaK afanTanud LpocTod GopMH, ONMCAHHOM B
§ 11.2. Orm jocrmrapT 8Toro Oiaromaps YacTAYHOMY,
ru0KoMy, BpéMEHHEOMY «BHKIIOICHRIO» 3aBHCHMOCTEH BHYT-
pu Helloro, Tak 94TQ Iielloe CTAaHOBUTCHA KOMILIEKCOM HOJ-
CHCTeM, BHYTPH KOTODHIX CBf3M CHJIBHO pa3BUTH, HO
Mmescdy KOTOpHIMM oHHM Oolee orpaEmveHnnl. Vsyuenwme
TaKHX CHCTEeM 3aliMeT BCKH OCTAJBHYI0 9aCTh 9TON KHWUIH.
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BPEMEHHA I HE3ABHUCUMOCTH

12.1. M me pas monb3oBaiuch, Ges BCAKOTO ompeieme-
HHs, HORATHEOM (HEe3aBUCUMOCTH» OJHON HepeMeHHOU Wil
CHCTeMHl 0T Apyroi. beno ckasamo, 970 cmcTeMa, ompege-
afeMafg COCTOAHWEM, AOJDRHA OBTH «HaAJdeKamuM o0pa3om
N30JIMPOBAHA»; HEKOTOpHe HapaMeTpHl OHOHCHBAINCH B
§ 6.2 rak «aeapderTrBurey. Jlo cmx mop Meroj, oHmcaH-
HHil B § 4.12, Gsin  gocTaToven, HO, HOCKOJBKRY ceddac
MHL coOMpaeMca WCCIeFOBATh CHCTOME, 3J6MEHTH KOTOPHX
HU HONEOCTBIO CBS3aHH, BN HOIHOCTBIO pa3olmieHsl, He-
o0xoxuM Oollee cTpormit MeToH.

HoraTne «He3aBECEMOCTAY ABYX NHRAMHICCKHX CHCTEM
MorIo OH Ha HepBEIA B3TJIAJ HOKA3aTHCA IPOCTHIM: pasBe
He J0CTATOYHO OTCYTCTBHA MaTepmalbHO# cBaszm? llpm-
MEpH TOTHAaC ke HORaKYT, 9T0 3TOT KPATePHI HeHA K EH.
JiBe HacTH 2IeKTpHMIeCKOd CHCTEeMH MOIYT OHITH MexaHH-
YeCKH IPOYHO CBA3aHHEl, HO €CIH HX COeJWHAET H30IATOD,
T0 (QYHKRIWOHANBHO OHH OyAyT He3aBUCHMHIME. J|Ba
pepIeKTOPHHX MeXaHWM3Ma B CIMHHOM MO3ry MOryT OHRITH
CIIOHHEIM 00pa3oM HepeHleTeHH W BCA-TAKH OCTABATHCA
QYBROUOHANBPHO  HE3aBHCHMEIMA.

BMecTe ¢ TeM ofHa CHCTeMa MOKeT He HMETh HEKAKOIM
MeXaHW9eCKOM cBA3M C ApYyro#i U Bce yKe 3aMeTHO HOJBep-
raThcA ee BAMAHWIO: TAKOB, HAIpUMED, PASHOOPUEMHAK MO
OTHOIIEHHIO K HepegaTddnky. Jlaske Hamboabmee pasol-
meHne, KOTopoe MOKHO ceGe Hpej[CTaBHTh,— pACCTOAHIIE
MeRNY Hamed NniIameTod U OTAAJNCHHEAMIWMM TYMAHHO-
CTAMA — He CIYKUT TFapaHTHed QYHKRIWOHAIBHOH M30IA-
IHU: CBeT, MCIYCKACGMH! JTHMH TYMAHHOCTAMM, BCE EUIe
cuocober Bo30y:KmaTh CHOPH CPeNH 3E€MHEIX ACTPOHOMOB.
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Taxnm o0pasom, KpuTepwil HAJIWIUS WIH OTCYTCTBUA Hu-
3WYeCKOd c¢BA3H Oecmonesen.

12.2, Henvs3a au cBA3aTH KPUTepUl He3aBUCHMOCTU C
oepefadedl 9HEPruu WAH MaTepuH OT OAHOM IepeMeHHOIl
(mm cmeremsl) R Apyroi? JTo mpefoloKeREne NpaByono-
Ro0HO, HO HaOImIONeHWA HAJ OPOCTHIMA MeXaHH3MaMU
IIOKa3HBAaIOT, ITO MIeI0 He Tak Tpocto. Korga Mol masen
yAapseT 1o KIaRWINe NANymel MamWHK®, JBIKEHWE ero
olpefeiaeT ABWKeHUe JUTephl mpudTa; B TO Ke BpPEMA
Hanern [oCTaBIAET SHEPTHUIO, HEOOXOAUMYI0 AJA ABUMKEHHSA
anTepsl. B JaEBOM cayZae cxema

' A}l — | B

Moria Onl 03HAa4YaTh KaK To, 4YTO SHEPrud, H3MepA-
eMasas B 3prax, mepefaercd or 4 k B, Tak m TO, 4TO
norefieEre B omnpepensiercas nosefendeM A (Mam MoKer
ONTH TIipencKrasano HCXofA u3 noBemeEna A). Ecum,
OfHAKO, B He MCIOHNTWBaeT HENOCTATKA B SHEPrUH, Iepe-
fada OSHeprum oT A K B CTamoBHTCA HECYMeCTBEHHOI
AJa BoIpoCa O BIAMAHWN ORHOHN MepeMeHHou Ha APYIyIo.
B camoM peie, HeTpyAHO CKOHCTPYHpPOBATH MEXaHW3M,
B KOTOPOM Rak SHePTHWsA, TaK W MaTepHA mepeXxoaur or B
K A u Bce-Takn A BiamaeT Ba B. llpepmonosxuM, Hanpn-
Mep, 94T0 BB cofepmT ROMIpPEccop, HATHETAMUN BO3yX
¢ MOCTOSIHHONH CHIION B NUJIUHADP W CO3JIAIOMUN B HEM [aB-
JIeHWe, oTpakaeMoe Ha mKajde mpmbopa. OT muiamHppa
uger TPybOKa X A, rae HaXOmUTCA KpaH, HO3BOIANMIAU
BRHIIIYCKaTh BO3NYX HApPYKy M TeM CaMHM peryiupoBaTh
NaBIeEAe B MuAmHApe. Ilpefinono;KuM Temepb, 9TO MAMO
IIPOXORHUT YelloBeK; OH HHWYelo He 3HAET O BHYTPEHHEM
MeXaHU3Me, HO X09eT HCCIeH0BAaTh CBA3L MEXAY ABYMA
HepeMeHHHIMH — HoloKeHneM Kpana (A) U HoKazaHWeM
Ha mKale nputopa (B). Ilyrem mpaMoro mcHouITagEUA oH
CKOPO yCcTaHAaRBIMBaeT, 4To A BauAeT Ha [, a B He oxa-
3nBaeT HuKaroro jaelicrsusa ua A. Tarum obpasom, ga-
Nparjienue feiicTBusg e 00sA3aTelbao CBA3AH0 CHAIIPABJIe-
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HUeM IOTOKA SHepTuy UJN MaTepuu, Korja cucTeMa TaKkoBa,
q9T0 006 YacTW WONYYANOT DHEPIUIO B JOCTATOIHOM KOJIW-
q9ecTBe. |

Hezaeucumocninv

12.3. KpuTepuil HesaBuCUMOCTH MOKET OHTH B efCTBH-
TeJPHOCTH OCHOBAH HA pe3yJbTaTaX NepBUYHHIX OMepaUil
(§ 2.10), Ges BCAKOM CCHLITKM Ha APYrue HOHATHA W HA 3HAa-
HHE CHCTeMBI, HOJYIeHHOe U3 KaKuX-nubo Apyrax HWCTOY-
HUKOB.

B KadecTBe OCHOBHOro olpefelenns OymeT mpocTo
cOPMYIUPOBAHO TO, UYTO MCHONB30BAIOCH HMHTYATHBHO
B § 4.12. g Toro 4ToGH IpoBepUTH, BIMAET JIH TepeMeH-
paa X #a mepeMeHHyo Y, HaO0M0HaTeJ b HPABOLUT CHCTEMY
B KaKoe-TO COCTOAHWME, OKUAAeT, MOKA HPOHW3O0ier mepe-
X0%, W OTMeyaeT Noclefyromyw Benuunny Y. (Hosas
BeJudnHa X He HMeeT 3HAYeHUWs.) 3aTeM OH HPHBONHAT
CHCTeMY B COCTOAHWE, OTIHYAKINEecH OT HEPBOr0 TOIBKO
BesudmBioil X (B 9acTHOCTH, MepeMeHHAA Y Toye MOIKHA
ORITH BO3BpamieHa B TepBoHAYaJBHOE cocTofxue). IloTom
OH CHOBa HAO0Ii0jiaeT mepeXo] | CHOBA 0TMeYaeT KOHETHYIO
Beangnny Y. (Taxum obpasom, oH HoJydaeT iBa Hepexofa
Y n3 pByx cocToAHMH, pa3snuyaom@EXCcH TOIBKO BeJlWYH-
Ho#t X.) Ecin 8Ty BeNHIMHHK Y OJ{MHAKOBH, TO Y CYATAIOT
He3aBUCHMBIM 0T X — IPH JAHHBIX ACXOXHEX COCTOSHUAX
U QPYTUX YCAOBHAX.

o sapncumocTrio Mbi 0ymeM HOHEMATH HPOCTO (OT-
CYTCTBUE He3aBHCHMOCTI). .

JToT pabodmili mpmeM, UM TecT, 1103BoJfAeT obHApY-
JKUTH, TAK CKAa3aTh, «aToM» IeszaBucuMocTh. HeodXogmmer
[Ba mepexojia: IpH MeHbIIEM WX GHCJIe MOHATHE He3aBUCH-
MOCTH JHWmeHO CMHICHA.

12,4, B ofmieM caydae pesyabTaT 3TOr0 TecTa MpH Of-
HOH mape HAYaJbHKEX COCTOAHUN HE HAKIAAKBAeT HUKAKAX
orpanimdeHuii Ha pPesyILTATH, KOTOPHE MOKHO IOIYIHTEH
Hpn Apyrux uapax. Henasssa HUCKIAIOYATE BO3MOKHOCTH
TOro, 9TO OH AACT Pe’yibTaTH, IPOU3BOJBHO BapbBUPYIO-
Hifie B 3aBHCHUMOCTH OT mccjexyeMoll maps. QAHaK0 9acTo
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OBBaeT TaK, YTO HpH HEKOTOPOHA JaHHOH BelWYHMHEe BCeX
APYTHX THepeMeHHHX WiW mapamerpoB Z, W... mepeMen-
Hag Y HezaBucmMa or X NpH écer mapax HavYaJIbHHIX
COCTOAHMIY, pasnmiammAXca Toidbko Benmgumuoit — X.
B aToM caydae nis JaRHOr0 HOJIA W IpA KAHHHX BelIHYAHAX
APYTHX IIepEMeHHHX M IApaMeTpoB IepeMeHHAd Y He3a-
eucuma or X B Oollee MAPOKOM CMEcJe. F CIA TOIBKO HMole
U Ha4aJbHEeE BelWINHH Y, Z, W u T. 1. He H3MEHASIOTCH,
HaYaJbHAA Bermimna X He BiWAeT HAa Hepexox Y. B sToM
cIyiae Y He 3aBHCHT oT X HA HpOTMKeHAH objacTm (B
dasoroM IpocTpaHcTBe), KoTOopas NpeAcTaBleHa JIHHHEH,
napanielbnoil ocm X, «He 3aBHCUT» B TOM CMEICIe, 9TO
BCAKHU Pas, KoIfla penpe3eHTATHBHAA TOYKA, ABMKYymad-
CA M0 HEKOTOPON JWHHMH NOBeJeHHWM, BRIXOQUT U3 3TOH
obiacTm, nNepexom Y OyjaeT OfHMM W TeM Ke.

NHorga Mos;xeT CIy4mThes, uTo Y He 3aBHCHT 0T X
He TONBKO OPH BcexX BenmmanHax X, HO W IPH BCeX BeIHIU-
HaX APYrHX IepeMEHHHIX W HapameTpoB — Z, W m T. n.

cIydae, pacCMOTpeHHOM B HpefHAymem HIaparpade,
KaKoe-To U3MeHeHne BelInIVHH Z Morio Ol TakuM ob6pasom
A3MEeHATh MOJe WIH 00JacTsh, 9To Y mepecral OH OHTH
He3asucuMHIM oT X. B HacToameMm ciaydae mepexon Y
(0T ofHOM W TOIf jKe BeJWIMHH) BCerjla OJHBAKOB, KAKOBH
O HY OHJIM HadYajgbHble BeluwanHs X, Z, W | T. f.: BelHd-
yuna Y nesapucuma oT X Ipd Jio0HX yCIOBHAX.

W3 srtoro BuUgHO, 9TO ABe HepeMeBHEe MOFYT OHTH
«He3aBMCHUMEI» B pa3jIWYHOU CTeleHHW: B JBYX ToYKax, B
Ipefesax JWHMN, B mpegenax o0macTm, Bo BeeM (PaszoBoM
IPOCTPAHCTBE, Bo . Mmuoxcecmee uodei. Ilosromy CIOBO
¢HEe3aBMCHMLI» MO)KeT 03HAYaTh CaMylio pasjuYHyo CTe-
HeHb HesaBucuMmocTu. llpuBefenniie Brme oNnpefeleHnA
HEe UMEIOT Ielbj0 OTBeTHTDb HA BOOPOC (COMHHTENbHOM 3HA-
QUMOCTH): (umo MmMakoe HE3RBUCEMOCTb HA caMmom Oeaedy
OHH JO0IKHH HPOoCTO0 HoKa3aTh, KAR HY/KHO I0Jb30BATHCA
3TUM CJI0BOM, UT0OH He BH3BaTh HefopasyMennit. sicuo,
qTO 3TO CAOBO FacTo TpebyeT JOMOIHMTEIBHOr0 YTOYHEHHA
(HEanpumep, «Y HesaBmcuM oT X B OpefedaXx JAHHOTO HOJA»
HIIH ¢BO BceX MOJAX»); 9T0 yToYHeHHe MOKeT OHTH HPAMO
chopmMyunpoBago WIE MO;KeT BHTEKAaTh W3 KOHTEKCTA.
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Taxum 06pasoM, CI0BO (He3aBHCHMBIA» CXOHO CO CJIO-
BOM «CTaOMJABHHI: 00a oBE 9acTro GHBAIOT IOJE3HH TeM,
YTO IO02BOJIAIOT OHCTPO ¥ Jerko HepefaTh MHGPOpMAIWIO
0 cucreme, koz0a cucmema docmamouno npocma W Korfa
H3BECTHO, 9T0 OHH 6yRAyT mpaBmabmo mnoaaTh. Ho ecianm
CHCTEMa He IIPoCcTa, HYKHO BCErAa OHTh TIoToBHM C000-
IUTH JOIOJEHTENbHEEe NoAPoOEOCTA WIN faKe BepHYTHCA
K OIIMCaHHIO CAMEX HepeXofiOB; TAKoM cmocob Bcerma Haje-
FeH, TAaR KaK fgaeT Holnyw wHGOpMANHIO.

12.5. Mr1ak, ecTb pasnudnsle CTeOeHW He3aBHCHMOCTI,
TAaK 9T0 Y MOKeT OmITh HesasmcuMHM oT X B Ipefiesax
HeOoMbmOro y9YacTKa NHoJA, HO CTAaTh 33BUCUMHM LpPH
pacCmEPEeHUHR TOTO e YIacTKa; U3 3TOro CIeAyeT, ITo oJHA
cHCTeMa MOMKeT JATh MHOKECTBO CXeM HeloCPeICTBEeIHBIX
BO3J[eficTBUA — CTONBKO, CKOJABKO eCTh o0JacTell W ycio-
BHif aRHON HE3aBUCHMOCTH. ITO CIEACTBHE MAJIO NPUATHO
I Hac, HO MH JOJGKHK ¢ HuM cumTartbesa. (K cuacrmio,
MHTepecyomyue Hac GOpME HE3aBUCHMOCTH HOPEINKO JAIOT
B OCHOBHOM O{MHAKOBYI0 CXEMY, TAK YTO 9aCTO OJNHOH CXe-
Mo# MOTYT OHITH IIpeicTABJEHE BCe CYMeCTBeHRRe aceKTh
He3aBUCHMOCTH. )

12.6. {0 cux mop MH paccMaTpUBalNd He3aBHCEMOCTh Y
or X. Karosa 0w oma Hu Onja, 3T0 B 00mieM caydae HAKAK
He oUpefelifieT BaBHCUMOCTH WJIW HezaBEcuMocT X OT
Y. Ecnz X He 3aBucur or Y, HO Y 3aBHCHT oT X, TO TOBO-
par, 9to X nomMummpyer Hay Y.

12.7. JlasHOe 8o cux mop ompefesienne KacaeTcda He3aBH-
CHMOCTH MesKNy AByMsa nepemenpuvua. Ho GuBaer Tax, 910
RaMyas nepeMeHHasA B cucTeMe A HesaBHCHMA 0T Ka;Kgoun
nepeMenHo#l B cacreMe B. Torpa M roBopum, 9T0 cucTeMa
A nezaBucmMa or cucremsr B,

M 3peck Takasm He3aBHCUMOCTh B o0mieM ciaydae Be
OTPAHMYABAET BO3MOKHOCTEil 3aBUCHMOCTH HJIM He3aBH-
caMocta B ot A; A MmoxeT goMmrupoBaTh Hax B.

12.8. s Toro aTo6s MpoMIIIOCTPAPOBATH HpHMEHe-
HUe 5TOT0O ONpefeleHHUs U TOKAa3aTh, 9T0 OHO COTAACYeTCHA C
NOBCEAHEBHHIM OILITOM, HPHBEJEM BECKOJIBKO IIpHAMEpOB.

Ecam 6axTepmosor Xo9eT BHACHATH, BIKAET JIH KaKoe-
nub0 RemiecTBO HA POCT MHUKpooprapum3Ma, OH IIPHTOTOB-
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JgeT ABe UpOoOMpKE ¢ HUTAaTeIbHOH Cpeoi, Comep:ramei
9TO BEIECTBO B PAa3HLEIX KoHHeHTparnax (X), HO HWIeHTHY-
HOIl B OTHOmMEHUH BCEX JPYrUX KOMIOHEHTOB; 3aTeM OH
BEICEeBaeT B Mpo0upKHM paBHOE KOJIMIECTBO KIETOK H Hal-
JA0faeT, RAK U3MeHAeTcA MX 9ucio (Y) ¢ TedenHeM BpeMe-
ua. IloToM omH cpaBHHBaeT wicia, HalilemHHe HOCIe JBYX
HAYAJIBHHX COCTOAHWI, Pa3IMIaBMHEXCA TOIBKO KOHIEHT-
panmyeii MCCleyeMOoro BeImecTBa.

ILns Toro 9ro0H DpoBeprThH, 3aBUCHT JU CHCTEMA, OI-
pefieligeMas COCTOSHHEM, OT KakKoro-a1mbo mapamerpa,
T. €. «30PexTHBEH» JH STOT NapaMeTp, HabaopxaTenb
oTMeYaeT IHOBefeHHe CHCTEMHl B JIBYX CJIy4asX, KoTja
papaMeTp umMeeT pasnsle Beiwmuumki. Hanpmmep, 49To6H
BHACHUTH, NeCTBUTEIHHO JIH TeMIepaTypa B TepMocTaTe
3aBHCHT OT HOJOKEeHHA PeryiaTropa, oH YCTAHABJIWBAET
PeryJlATOp B KAKOM-TO NOJOKOHHH, yO0eiaercd B ToM,
9T0 TeMIlepaTypa HMeeT ¢BOK OONYHYIO BeJUYHHY, X OTMe-
qaeT MoCJeAyiomee HoBeeHHe TeMIepaTypul; 3aTeM OH
Bo3Bpamaer TeMOepaTypy K ee HpegHAYIeil BelwunHe,
W3MEHAET MOJOKeHMe PeryJasTopa W CHoBa HalIionaer.
Namenenue moBefeHNsa ykasmBaeT Ha s¢ddeKTHBEOCTE pe-
ryJIAaTOopa.

Haromern, npuBegeM OpuMep W3 00JACTH NOBEeHHA
#uBoTHRX. Ilapkep HmccaegoBan, 3aBUCHT 1M IIOBeJleHHe
WyHaabd aKTHHUU OT TOr0, COEJMHEHO JHU OHO C TeJloM.

«KHorjga ga mynaipna aKTHHAH HOMEmAJH Mel-
KVe KYCOYKHU MsAca, 5TH OpPraHH o0BHBANNCH BOKPYT
KYCKOB HNUMHU W, crufasch B HaNJerkameM HAIIpPAaB-
JEeHWU, [ONHOCHIWA HX KO PTY».
(llaprep ycTanmosui, 9T0 3T0 IOBefeHNe PErylapHEO M ITO
CUUTEMY «IIOJNIOYKEHHE TYHAJell — NOJ0KeHrne NAINM» HpH-
ONM3uUTENBHO MOMKHO CYATATh CHCTEMOH, oOIpefelseMoi
cocTosEneM. OH oHNHCAJl JINHWI0 TOBeJeHUS Mockde CcOCTOf-
HHSA @yIaJbie BHTAHYTO, IANA JIEKUT HA OyHaJbler.)
«Flcnu Temeps BHITAHYToe WIyHAJbHe CHOKONHOM,
pacupasmBIIell cBoe Telo aKTUHAK YXBATHTh Y OCHO-
BAaHWA  mMUIOIAMH, OTPe3aTh W jep:kaTh B TaKOM
IOJIOKEHUH, ITOOR MOKHO OHJIO ACHO NPENCTABIATH
cebe ero 1MepBoHAYANILHOE MOJIOKEHAE OTHOCHTEABHO
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BCEro TeJla JKUBOTHOTO, TO OKAajKeTCA, YTO OHO HO-
Ipe;KHeMY pearupyeT Ha HOANLY OpH COMPHKOCHOBE-
HOM C Hell I B KOHHE KOHIOB crufaercsa B TY CTOpOHY,
Ile paHbmie HAXOAWICA POTH.
(Ilaprep ommcan Temeph JWHWI0O HOBeJeHHsA IIOCHe BTO-
pOro HAYAIBHOIO COCTOAHWUA, WIEHTHIHOFO0 HEepBOMY BO
BceM, KpoMe Torl'o, 9T0 HapaMeTp «COeJWHEHWEe C TeJOM»
nMesl mHYI Beamumpy. OH ycTaHoBHI, 4To o00e dopMu
NoBeJeHns IepeMeHHOW (IOJIOKeHWe TIyHalblay Toj-
necTBennnl.) IlapKep gesaer BHBOJ, 9T0 CHCTEMA IYHIAIbIA
B BTOM OTHONIGHHW HE3aBHCHMA OT CHCTOMA TeJa:
«Taxum o06pasoMm, BHYTPH mIymajlba mnMeeTCsH
HOJHHH HEePBHO-MHIIIEYHHIN MeXanmsM, obecmedmBa-
IOMANA ero CoOCTBeHHEIe pPEAKI[HM».

Nrar, mame onOpefelleHne COrIacyeTca ¢ OOBIYHEIMM
IipefcTaBJAeHNAMA. XOTd W I'POMO3JKOE B ITPOCTHX CJIyda-
AX, OHO WMeeT TO NPEAMYINECTBO, YTO B CIOKHEX CAydaaXx
H03BOJNAET HPOBEPUTH HE3aBUCAMOCTH HEPEMEHHHIX B
cHuCTeMe ¢ HOMOIbi0 OFHMX JHWIMb NePBUIHHIX oHepammil
A NOJYYUTH SICHHIHA W TOYHHHA OTBET.

12.9. I1pu sToM onpemesiennn «(He3aBHCHMOCTEY 3aBUACHT
OT TOro, Kak cmcTeMa BefeT cefa B eIWHENY BpEMEHH
(Bo BpeMs ofHOH «CTYHEHH», eCJIM H3MEHeHNEe MMeeT Xapak-
Tep CTyHeHYATON QYHRINM, ANA B 0eCKOHEIHO MAJHIHA Hpo-
MEKYTOK BDeMEHH, eClW W3MeHenme MPOMCXOMHAT Hempe-
paBHO). Omupefgenennsie TaknM o00pasoM 3aBHECUMOCTH
Mey BCeMM IapaMu IepeMeHHHX JaloT, COIJIacHO oOpe-
Aenennio B § 4.12, cxeMy Henocpedcmeermulx BodIeHCTBHIA,

Boofme 3Ta cxeMa He orpaHHmYeHa KaKEMA-THOO Qop-
MaMM: OpH [JOCTaTOYHOM pasHooOpasmm MammH MOTYT
CYIMEeCTBOBATE BCe TFEeOMETPHYECKH BO3MOKHEE (OPMEL.
Taras cBobGoma, ogHamo, BOSMOKHA He BCErga, €CIH MH
paccMaTpHBaeM CBA3h MY JBYMS IepeMeHHHIMH HA
OpOTAYKeHMH  3HAYWTeJbHOT0 BpeMmeHm. llpegmonmomxmm,
HaOpuUMep, 9YTO CXeMa HeHOCpEACTBEHHHIX BO3JCUCTBHU

HMeeT BHJ
X |1 Y (-——}l Z
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X MoKeT He OKa3HBaTh HUKAKOro HEMOCPEACTBEHAOro Jeii-
CTBHA Ha Z, HO HA NPOTAKEHNN ABYX «CTyHeHeil» CBA3H
5THX IepeMeHHHX He cBolonma, Tak KaR JBe paBHHE
HagaJgbHEe BeauymHH X  HIpUBEIYT, OXHON CTYIEHBIO
Ho35%e, K JABYM pasiHM4HbHIM BeJWIHHAM Y, a 9TH JBE pas-
JUYAKe BeNWYHHE Y UpPHBELYT (n:ocno.nmcy Z 3aBHCHT
oT Y) K gByM Pa3HEIM BeJETHHAM Z. Taxum obpasom, mocie
ABYX CTyHeHeli fnaske M HpU OTCYTCTBHH HeIoCpejCTBeR-
Horo Bosgeiicteusa X Ha Z uaMenenna X OPHUBEIYT K H3Me-
nenuaM Z: 3naunt, X BCe-TaKuW fgeicTBYyeT HA Z, XOTA U ¢
3aHo3aHneM.

Taxum obpasom, BosMoKHA 3aBHCEMOCTE HHOTO pOJa,
CYMECTBYIOMAA B TOM ClIydYae, ecJn Z H3MEHAETCA KOINa-
awbo B pesynbraTe HasMeHOHHH X. OTH OTHOIEHHASA MOKHO
Hpe[CTaBUTh CXeMOHM KOHEYHBIX (oTHaleHHBIX) BO3AeHucT-
Buii. Ee HYXHO fACHO OTIHYATH OT CXeMHBl HemocpenCTseH-
HBIX BO3/efCTBUM, N3 KOTOPO# oHA MoKeT OBITh IodydeHA.
1A 3TOro K cXeMe HEIOCPe[CTBeHHELX BO3JeACTBHHA J0-
0aBJIAIT HOBHE CTPEIKH, COrJacHo clegyomeMy Npa-
BHIY: eclEm J00He ABe CTPEJKH cOoefHHEHH HOCJefoBa-

TQIBHO:
/ 14 \

X A

T0 NO0ABIAIT TpPETHIO CTPEJKY, HAYILYIO OoT Hadaja Hep-

Bo K ROHIY BTOpOIi:
v \

X - Z

Tak DoCcTymNaoT A0 TeX 0P, IToKa He LDYAYT BBeJIeHEl BCO
BO3MO)KHBIe HOBHe cTpeirm. Hanpumep, M3 CXeMBl HeIO-
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cpencTBendsix BosgedcTBuit I (¢pur. 46) Gymer moiydeHa
cXeMa KoHeYHHIX BosjgeiricTsun I1.

(Cxema KOHEYHHIX BO3NeHCTBUME MOKAa3HBaeT, KaKaf
3aBUCMMOCTD CYIECTBYeT MEKAY HepeMeHHEIMA B TOM CJIY-
qae, eCii BpeMA JOCTATOYHO BEIHKO, 9TO0H NPOABUIHCH

I

VA=<

4 ——3

b urr. 46.

pe3yIbTaTH BCeX BO3NEHCTBHI, OCYMECTBISAEMHX Ilepe-
MEHHEIMM CHCTeMH Apyr Ha Apyra. Tax, m3 cxemm [/
MHl BUJ¥M, 9To HepeMenHas [/ BCerjja ocTaercd He3aBUCH-
MoOH OT HepeMeHHHX 2, 3 u 4, & TpH oclefHAe BCe B KOHed-
HOM CYeTe 3aBHCAT APYr OT Apyra.

Chedcmeus nocmoarNcmea nepemeHHsulr
8 0MICALHHLX NOdcucmemnax

12.10. Ilpegmonomum, 9T0 BoceMb IMepeMeHHHX coeqd-
Henst (§ 6.6) Takmm oOpasoM, 9To OHHO JAIOT CXeMY HEHO-
CPEICTBEHHHX Bo3s[elicrBuil, HOKasagnyio Ha ¢ur. 47.

//

N
vy
(SN

D nr., 47.

IocTapuM BOHPOC: KAKAM JOJKHO 6HITh nosedenue TpeXx
mepeMeaHux obnacra B, arobm A 7 C Obim He3aBHCHMH
Apyr oT apyra (¢ yIeTroM KOHETHBIX Bo3/eficTBUIi) B B TO
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JKe BpeMA OCTaBAJNCh IOJICUCTEMAMH, OllpeelseMbIMU
cocTossauemM? VMHHIMH cloBaMH, Kakoe IoBefenue B pasge-
JIAT [efoe HA He3aBHCHMBIE JAaCTH CO CXeMOW HeIoCpef-
CTBEHHHIX BO3JelicTBHI, IIoKasaHmoii Ha d¢ur. 487
JTOT BOIpPOC MMeeT He TOJABKO TeopeTHYecKoe, HO H
npaKTHiecKoe sHadenne. Muorme sxcrnepuMeHTH TpedyIoT
TOr0, YTOOHI ONHA cHcTeMa ObLiAa 3amumeHa OT BO3/{eCTBAN

S
~

N e

O ur. 48.

cO CTOPOHBI Apyrux cucTeM. Hampumep, Moker momazo-
OuUThCA B3AMUTATh CACTEMY € MArHUTAMH OT BJAHSHUA 3eM-
HOT'0 MAarHeTH3MA HAH TEePMHYECKYI0 CHCTeMY — OT BJIAA-
HAS H3MEeHEeHH# TeMIepaTypsl Bo3ayxa; MokeT morpebo-
BaThesi, 9T00E aBleHHe, «IpoTalKABalNiee» KpoBb depes
IIO9KNA, He 3aBHCEN0 OT W3MeHEeHHH 4YacTOTH IIylIbCa.

IlepBoe mpepmono;XeEne Morio OH COCTOATD B ToM,
9TQ TpU IiepeMeHHBEe B OI/KHE OHTb ycTpaneHH BoBCe.
Ho mpemcraBieBrme 06 HX yCTpaHeHHH He COOTBETCTBYeT
HAKAKOA QH3HYeCKON peaJbHOCTA: MATHHTHOE II0Je 3eMIIH,
TEMIIEPATYPY BO3AYXa HIHW FACTOTY Iylbca HeEIb3S (yCT-
paruThy. MokHo pmorasate (§ 22.14), uro B melcTBHTEI B~
HOCTU BepeH CIeAVIOmu#i oTBer: dia moezo umobsr A u C
oAU HEe3A6UCUMBIMU MOOCUCTEMAMU, ONpPedesieMbMU COC-
moanuem, Heobrodumo u docmamourno, umobsl nepemerHbie
B 6vau nocmoannuimu pynryusmu. [IpyrEMH croBaMd,
A n C [OmKHEH GETH pa3fiesieHbl 6apbepoM U3 NOCIMOAHHBLT
BEAUHUH.

N3 sToro ciemyer Tak:Ke, 4To ecaM TepeMeHHEe B
001a1al0T TAKHM CBOMCTBOM, YTO OHH HHONMA PAYKTYH-
pYyIOT, a MHOIYIA OCTAITCSH HOCTOSHHBIMA (T. €., €CIU OHH
BCAYT ceOd KaK 9acTUUHO LIOCTOSHHbIE QYHKIHN #), To A w
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C 6ynyr uHOTNA QYHKIKOHAJIBHO CBA3SAHHBIMH, a HHOIJIA
HE3aBHCAMBIMI COOTBETCTBCHHO IoBeleHHID 5.

12,11, IlpuBemem mpwMepsl, IOKA3HBAaON{He, 4TO ITA
TeopeMa corilacyercd ¢ IOBCEJHEBHBIM OIIBITOM.

1. Eciu A (cm. ¢ur. 47) — cucreMa, B KoTopoll H3Y-
Jaj0T H3MeHEeHHA TeMlepaTyphl, 05 — TeMuepaTypH dac-
Teil KoHTeliHepa (KOTOPHH CIYRAT GapbepoM), a C — TeMm-
HepaTypH pPAa3ANYHBIX YYACTKOB OKpY:Kammiel cpefr, To
nasa Toro, 910061 4 1 ¢ 6B N30AAPOBAHHEIMA CHCTeMaMI,
olipemeAeMEIMU COCTOAHHEM, Heo0XOoIUMO H JOCTATOYHO,
qTo0H BEMWIMHE B TOAmepKUBANUCH HA NOCTOSHHOM
ypoBHE.

2. JiBe coeflMHEHHEIe W30JATOPOM CHCTEMHI, B KOTOPHX
TedeT TOK, OpPH MeIJIeHHOM N3MeHEeHHH TOKA He3aBHCHMHI,
TAK KAaK dJeKTpHuYecKoe CONMPOTHBIEHHE H30JIATOpa IOC-
TOAHHO.

3. CoHmHHOMO3TOBEHE IEHTpPH MOTYT OHITH CJeJamHkl
HE3aBHCHMBIMH OT AKTHBHOCTH TOJOBHOI'O Mo3Ta Iocpef-
CTBOM THepepesKd CHHHHOrO Mo3ra; HO HapymeHne (GU3K-
decKOoH HeNpepHBHOCTH Heo0A3aTedbHO: YYacTOK CHIHH-
HOTO M0O3Ta MOJKHO OTpDABHTH, aHECTe3UPOBATH WIH 3aMO-
pO3UTh -— Heo0X0AUMO TOABKO TO, YTOOBL OH He IPOBOJUI
BO30Yy:KIeHHA W 4TOOH B HeM He IPOUCXOAAI0 HAKAKHX
APYTHX H3MeHEHNH.
© (Dusuyeckoe pasobmieHNe, KOTopoe, KaK y:Ke OBIIO
3aMeUeHo, He Bcerjga obecnednBaeT He3aBUCHMOCTH, MHOTHA
6piBaerT 9¢PeKTUBHEIM MOTOMY, 4TO CO3/laeT NMPOMEsKyTod-
HYI0 00JacTh IIOCTOAHCTBA IiepeMeHHBIX.

12.12. TlpusMep, upuBegeHHsril Ha QUT. 47, TOKa3aI OUH
3 cnocoboB BIASAHUA IOBeIeHAS TPYNIH NepeMeHHBIX
HA (He3aBHCHMOCTH» BHYTPH CHCTEMEI; 3TOT CI0C0o0 COCTOST
B cMeHe IephofoB PuyKryamum # HocTosiHcTBA. QIHAKO
KpyT BO3MORHBIX cIIoco00B Topasmo Imupe.

Urobw mokKasaTh HX MHOT000pasue, HAM HY/KHO HMeTh
IpaBUIO, ¢ IOMOIbI0 KOTOPOro Mbl MOIJIH OBl HAJ[JIe;KaTIHM
o0pazoM BHIOU3MEHATh CXeMy KOHEYHHIX BO3CHCTBHIM,
KOITa OfHA WIH HEeCKOIbKO  NiepeMeHHBIX COoXpaHAIoT
nocTossHHy BeauduHy. Ilpasmiao TaroBo: GepeMm cxemy
HellocpejICTBeHHHX BO3NeHCTBUIT H, eCIH IiepeMeHHAs
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V DmocTosHHA, CHUMAEM BCe CTPeJKH, OKAHYMBAIOMMECH
ocTpueM Ha V' 3aTeM, paccMaTpuBasg »TY BALOH3MEHEHH VIO
CXeMy KaK CXeMy HellQCpe/CTBeHHHX BO3eHCTBHM, Momos-
HAEM ee /0 CXeMBl KOHEYHHX BO3[edCTBHil, IIONL3YACH
IpaBuUIOM, ch)OpMmepOBaHHHM 8 § 12.9, HonyquHaH
nbm"ypa Oymer cxemofl KOHEUHHX BOBJEHCTBUI mpHd Ioc-
TOsIHHOH Beawdmne V. (MO}RHO 3aMeTUTh, 9T0 pe3yJbTaT

]-:-—._.3

H/ |

4 ——3

B c D E

O urr. 49, Ecam cmcTeMa 4eTHPeX TDePeMeHHHX

IMeeT CXeMy HeDOCPeICTBeHHLX BO3JiedcTBHi A
M ecad ] M2 — YaCcTAYHO HOCTOAHHEE (yHKIAH,
TO €€ CXeMa KOHEeYHHX BO3JeACTBUH OPH aKTHB-
HOCTH BceX TepeMenHHX Oymer mMerb BujJ [, a
IPY WHAKTABAIMM ITePeMeBHHX I, 2 miu Bx o0eunx
(In2) — sag C, D unm E COOTBETCTREHHO.

crabduamsangny V Heab3s BHIBECTH W3 OJHOHN JAWINb mepBo-
HAYaJIbHON CXeMH KOHeUYHHX Bospaelicremii.) Taxkum obpa-
oM, ecan A — cxeMa HeNOCpeICTBEHHHX Bo3felcTBHHI
cuctemMi 4 mepeMmemHHX (Pur. 49), To cXeMa KOHEUYIHIX
BospecTeuil Oyner nmers Buy B, C, D nan E B 3aBucH-
MOCTH OT TOT0, CKOJABKO IepeMeHHHX M KaKWhe MMEHHO
HMOCTOSHHEL.

MoxHO BHAETE, 9TO jia;Ke NpHU HAJAHMIAM JHING YeTHpeX
TiepeMeHHHX, TOIbKO ABe U3 KOTOPHIX MOTYT CTAHOBHTLCS
IMOCTOSHHBIMU, KAapTUHE HEe3aBHCHMOCTH IIOPABUTENBHO
pasuooOpasun. Hampumep, Ha cxeme C( mepemeHHas [
NOMAHAPYeET HAJ IepeMeHHO#H 3, a Ha cXeme D — Haobo-
por. C yBenlmueHueM YHCIA IepeMeHHHX 8To pasHooOpa-
sme OHCTpO Bo3pacTaer.
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12.13. Bo3M0/XHOCTh MHOJKeCTBA PABJIMYHHEX COE[HHeE-
HUii HA TeleoHA O cTAHRIMH 00YCI0BIEHA B HepBYI0 ouepenb
IMAPOKAM HCIIQJAb30BAHKEM BPEMEHHO IIOCTOAHHEIX BejH-
9uH. JTOT IpHMep HAIOMHHAET HAM O TOM, YTO IlepeKJII0-
9eHNe» -—— BTO IIPOCTO OXHO M3 M3MEHEeHHil, KOTOpHe MOTYT
BO3HAKATDH IIpH HepepacipefofieHnHl MOCTOAHHHX BeJNYAH,
IIpepnonoxumM, 9T0 cucTeMa MMeeT CXeMY HONOCPEACTBEH-
HHX BO3jieMcTHil, moxkasanuyo Ha ¢ur. 50. Ecan Bospeii-
cTBHe, mcexoasimee oT C, mjerT ToabKo mo Belsu AD, To
NI TOr0o, 4TOOH BeTBh BE Onuna mesaBucHMO#l, B ToI:KHO

€ - 0 b-.D
Ce - --_./
\. - - L
8
@ ur. 50.

AMeTh MNOoCTOAHHYI0 Beamuuny. Hak pmocruraercs 9To
II0CTOAHCTBO, Oe3paznununo. Horga Hy/XHO «epeKI0IATHY
Bo3felicTBue Beanduns C Ha BetBb BE, B nomxrmo OBITH
0cBOOOKIEHO, a A [oMKHO cTaTh TIOCTOSHHEM., TarkuM
oO6pasoM, B a1000ii cucTeMe ¢ <(IepeRApYCHHEM» OIKHO
OHTL NPeNyCMOTPeHo u3MeHseMoe paclpefeleHne IOCTO-
AHHHX BenauwdmH., M obparHo — cucmema, nepemeHmHble
KOmOpoii Mo2ym uno2da U3MEHAMBCR, & UHoeda ocmasambrs
nOCMOAHHBIMU, 6NOAHE nPUCnOCcObAeHa 04 npoyecca nepe-
KAIOUEHUS,

Caedcmeuss cmadusvHoOCIMU
OMOICALHBIX NOOCUCEM

12,14, Ilpegmpymue naparpadr moKasann, 910 AAA J0-
Ooli cueTeMbl, B KOTOPO# [OJGKHEL CYIieCcTBOBATEH IepeMeH-
HEle, BpeMeHHO He3aBHcHMEIE JPYT OT Jipyra, KpaliHe BajKHO
Hadudhe IepPeMeHHHX, CIOCOOHHX BpPeMeHHO CTAOMIH3U-
poBarbed. IlocKombry Takme mepeMeHHEe OymyT HrparTh
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BOKHeHmMY  polb B IoclenymomieM, PpacCMOTpHM HIX
noapolHee.

Beakaa HeusmeHAwomaACA noficucTeMa (B ToM 4YHUCIe
cocToAnmad U3 OJHON IlepeMeHHo#) HaAXOXUTCA, IO olipefie-
JCHHI0, B COCTOAHUE paBHOBeCHsA. Ecial OKpYy)Xamomae ee
ycaoBuA (mapaMeTpH) HOCTOAHHHE, TO COCTOSHHE IOHCHC-
TeMHI, 0YeBH{HO, ABASETCA PABHOBECHHIM B COOTBETCTBYIO-
MeM I10Jie; eCJI OHA OCTAeTCA HeM3MeHHOW M IipH H3MeHe-
HHHU ee MapaMeTpoB, To BTO COCTOsIHAE, OUSBHIAHO, OKA3EI-
BaeTcs paBHOBECHBIM BO BCeX BO3HHKAMWIMKUX MOAAX. 1 aKNM
00pasoM, OTCYTCTBHE H3MEHEHHH B COCTOAHMH IIOJ{CACTEME
03HaYaeT, 4YTO 9TO COCTOSHHEe MABIsSIETCA pPAaBHOBECHBIM;
a IIOCTOAHCTBO IPH HAAUYUM HeDoMbMHX HMIYIbCHHX
BO3MYHIeHHH o3HadaeT CTaOHIBHOCTD.

Beprno m ofparTHoe: ecam mopcHcTeMa HAXOAUTCA B
COCTOSIHAHM pPaBHOBeCHs, TO OHA OCTAHETCHA B 9TOM COCTOsI-
HAU, T. €. OYeT COXPAHATh IOCTOAHHYIO BeIUYNHY (IIOKa
He WM3MeHATCA ee IlapaMeTpH).

Taxom o6pasoM, IOCTOAHCTBO, paBHOBecHe H CTAOHIbL-
HOCTh TeCHO CBA3AHHE MEKAYy co0oii.

12.15. Yacto au BeTpedaroTea Takne IepeMeHHEIe (HIn
nopcucTeMH)? Himxe (§ 15.2) Msr BricKarkeM IIpeAniolosKe-
HHe, 9T0 OHHM 4YpPe3BHYAHHO paclpocTpaHeHH, W IpUBeleM
pAJL IpuMepoB. 37leCh ME MOKeM OTMeTHTh BA THIA TAKUX
IOJICACTEM, 3aCJHY/RUBAIOIMUX oco00oro YIOMHHAHKA.

K opnomy tumy, 6T MosKeT HeoOHYHOMY B peaJbHOM
MHpe, HO EMEIMEMY CYIlecTBeHHoe 3HAYeHHe B KadecTBe
THIIOBOM QopME (cm. § 2.17), mpumamueswaT mMojfCUCTeMbI,
I KOTOPHX CYMIECTBYeT oOIpejeleHHas BepoATHOCTD
p.Toro, 4ro awboe HX CoCcTOosAHHEe, B3ATOe HayHady,
oKasKkercd paBHOBecHHIM. ME Oymem paccmaTpuBaThb 5TOT
TAO nopcucTeM B § 13.2. (B moscoenme caengyer 3ameTHTh,
9T0 IPOCTPAHCTBO BHOOPKH TAKO# CHCTEMH MOKeT OHTH
JAHO 3aJAHHOW COBOKYNHOCMUbLIO UONCHCTeM, Ka)Kpas H3
KOTOpPHIX — MamuHa ¢ BXOJ0M, TAK YT0 [JA Hee BIoJHe
onperielleHo, OymeT JH [aHHOe COCTOAHHE, MpH AHHOM
BXOo[HOHW BeIHUYNHe, PAaBHOBECHHIM WJIH HepaBHOBECHEIM.)
JTOT ¢iydail BO3HHKAaeT Torga, Korna madaiofaTelb BeTpe-
jaeTcA ¢ HOACHCTeMOH, o KOTOpoi OH 3HAET (WIHW WMMeerT
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OCHOBaHWe MpPeAllofAoKIUTh), 9TO 3TO AeTepMUHApPOBAHHAA
MAaIIKHA ¢ BXOOM, HO He 3HAaeT, KAKasd NMeHHO IOcHCTeMa
(A3 UX BO3MOKHON COBOKYIIHOCTH) HAXOIHTCH Tepel HUM;
IIOCKOABKY IIPOCTPAHCTBO BHIOOPKH dTOH CHCTEMH 3aJ|aHO
COBOKYIHOCTHI0, Ha/[JieRamuaM 00pas3oMm mofo6panHoi, Hab-
JAOfATedb BIpaBe FOBOPUTh 0 BEPOSITHOCTH TOrO, 4TO 9ma
CHCTEMA, B 9MOM COCTOSHYH M IIPA 9mMuxr BXONHLIX BelH-
4YaHAX OyJeT HAXOAUTHCA B COCTOAHHHN pPaBHOBECHA.

Ko Bropomy Tuny, HecpasHeHHo GoJjiee pacIpocTpaHeH-
HOMY, OTHOCATCA MOJCHCTEMH C (IIOPOroM», ¥ KOTOPHX 6ce
COCTOAHUSA paBHOBECHH, KOT/Ia 3HaUeHHe HOKOTOpoTo mapa-
MeTpa MeHbIUI® HEKOTOpPOHl ollpelelleHHON BeIHYUHL, H
Bce WIH IIOUTH BCe COCTOAHHUS HepaBHOBECHH, KOIJa OHO
IIpeBHIMAET 3Ty BeJIUUNHY. XOpomo H3BeCTHO, HallpuMep,
9T0 AJMA UOAHATHSA JIe/Ramero Ha 3emlIe Tpysa TpebyeTcs
CUIa, IpeBHUIAILIAS BeC rpy3a, HAM 9T0 HepB He OTBETUT
IOTeHI{AAJOM AeHCTBUs, IIOKA SJIEeKTPUYeCKOoe pas/iparkKeHue
(B Toil mam uHOK QopMe) He IIPEBHICHT OIIpefielIeHHOI'O
YPpOBHAL.

JlJs1 Hac ceii9ac BaJKHO OTMETHUTD, 9TQ TOPOT, IIOCKOIb-
Ky OH OJarompHATCTBYeT IOCTOSHCTBY, JIeTKO MOMKeT
co3arh HeoOXomuMEe YCIOBHS OJNA TOr0, YTOOH CBSI3HU
MRy AByMsa DepeMeHHHIMH ObnaH BpéMmemHhMH. Hampn-
Mep, H3MeHeHHs CXeMbl, n3o0pakeHHo# Ha Qur. 49, serko
MOTJIH Ol GHTHL 00YclIoBiEHH TeMH ee YaCTAMH, KoTopHe
COOTBETCTBYIOT HOJICACTEeMaM € (IOpOTOMY.

12.16. Temeps MO:KHO COEJVMHUTH 9T BHBOAE C BHBO-
namu, Kk KoTopsiM M npumuan B § 12.10. Ecan Tpu nopcu-
CTeMH CBA3AHE MERIY colOoil TakmM o0pasoM, UTo cxema
HEIIOCPe[CTBeHHEIX. BO3NEMCTBHIl mMeeT BHJ

Al | Bl | C

n ecId 5 maxomguTcsi B COCTOSSHHNA pPAaBHOBECHA IpH BCeX
sHavdeHUsiX mepemeHHHX B A 1 C, To A 1 C He3aBUCHUMH
(mpu Bcex ycaosmax). Taxum oOpasom, npeOuBanne B
B COCTOSHMM pAaBHOBeCHS paapvigaem @GYHEYUOHAALHYIO
ceasb memdy A u C.



248 ' Laaea 12

Ilpeqmonoxum Tellephb, 9TO COCTOAHNA uofcucTeMu B
paBHOBECHH IIpA OfHHX cocTosimuax mopcucteM A m C
1 HepaBHoOBecHH pH Apyrux. Horma A u ¢ IpH ABUKeERN
BCeH CHCTeMH IO KaKod-1ubo JAMHAN IIoBeleHWA NPOXOAAT
qdepe3 pa3aaUHEIe COCTOSHUA, OHK OYAYT HMHOTTA 3aBUCH-
MEI, HNHOIIAa He3aBUCUMHE (CMOTps II0 ToMY, pPaBHOBECHO
HJIN HepaBHOBeCHO B JAHHHUA MOMEHT COCTOSHNe IOACHC-
TeMH B).

UTax, MB JOCTUIJIH IIEpBOH IlenH, IOCTABIEHHOX B
9TOH TIiiaBe,— CAeNAJd BIIOJHE SICHHIM IOHSTHE (BPéMeH-
HHX QYHKIUOHANBHEX cBA3el» IpA yCIOBUAX, KOIIA KOHT-
poiab HCXOAUT 0T PAKTOPOB, JeKANUX BHYTPHU CUCTEMH,
a He OCYmeCTBIsercdA IpoH3BOABHO M3BHE, W IMoKa3alH,
9T0 CYmecTBOBAHUe dTHX CBA3eH MOKHO oOHApY:KUTDL B
pesyabraTe IIePBUYHLEIX  ollepalui.

12,17, ITu OpencTaBIeHHA MOKHO PaclpoCTpaHHTh HA
A0y CHCTEMY ¢ KAaKUM YIrogHO YHCHOM dacTeidl W cBs3eil.
IlycTs cacTeMa cocTOMT M3 MHOTHX JacTel WAHW IQICHCTEM,
cOeTUHeHHKX Kak omucanmo B § 6.6; 910 coequnenme obpa-
3yeT OCHOBHYIO cXeMy cBsiseil. F ¢lIn HeKoTOophe U3 Iepe-
MOHHEX WJIN IOACHCTeM B TedeHHe HM3BECTHOTO BpeMeHH
He HM3MEHsIIOTCA, To B 5TOT INepUof, IIPpoXofdAmue HTepes
HAX CBsi3W He QYHKOUOHAPYIOT U Iedo 0OCTOHT TaK, Kak
OyaTo omd BpeMeHHO (U3WYeCcKU pa30pBaHH.

Ecan ctabnanmsyercsa odeHb OoabImasg yacTh IepeMeH-
HHX, TO CTelleHb pa3o0imeHAs MoKeT HOHTH [0 TOro, 9TO
BCA CHCTeMa OKAa;KeTCH pasfielleHHOH HA NOJCHCTeMH,
COBEPINEHHO He3aBHCHMEe (BpeMeHHO) ApYyr oT Apyra.
Taxum oOpasoM, meJoCTHAS, CBA3HAA cHCTeMa IpH cTabm-
AH3AMUA OCTATOIHO OONbINONE YACTH ee IlepeMeHHLIX MO-
JKeT Ha BpeMfA IIPeBPATHTBCA B COBOKYIHOCTHL He CBsA3aH-
HHX MeRAY coboit mopcucrem. HEIMU cToBaM®l, nocmost-
CMe0 HEKOMOPHIL NePEMeHHbLX MOKHCem pasdesumb cucmemy
Ha wacmu. (GooTBeTcTBYIOmMAN npuMep IIpuBefleH Bo «Bne-
JeHHn B KHOepHeTHry», § 4/20.)

12.18. Ilome onpepmensiemo#l cocTosIHMEM CHCTEMEI, liepe-
MeHHEIEe KOTOPOH YacTo cTaOdHIu3upyoTed, oblafgaeT JIUIIb
TOH 0COOEHHOCTBIO, UTO AMHUH HoBeHeHUA FacTo UAYT B
HeKoTopoM NofnpocTpancTse. Hanpumep, B mepnoj, Korga



Bpémennan nesagucumocme 249

BCe IlepeMeHHH e, KpoMeé OJHOIl, NOCTOSHHK, JUHHS I0Be-
NeHHs MoKHa OBITH UpsMo#l, IapalleidbHOH OCH, COOT-
BeTCTBYIOIel eUHCTBeHHOH H3MeHspmelics mepeMeHHON.
EcIn Ha OpoTayKeHHN KaKOU-TO JUHUU TOBENEeHNA U3Me-
HAIOTCA TOABKO [Be IiepeMeHHLIe, 3Ta JUHHA B (azoBoM

L

®urr, 51. Ha psrane A axrTuBHA
nepeMeHHaA y, HA draie B — y ¥ z,
Ha drane C — 2z, Ha sTane D — z,
ma srane E—y, Ha prane F — z M 2.

IIPOCTPAaHCTBe MoyKeT OHTh KPHBOM, HO OHA J0JKHA 0CTa-
BaTbCsI B IIOCKOCTH, TapPaJIenbHOH ABYM COOTBETCTBYIO-
UM  OCAM, U T. A. Ecanm He uU3MeHsieTCA HHU OJHA liepe-
MeHHAasA, JUHUS NoBedeHUA, eCTeCTBEHHO, IpeBpamaercs B
TOUKY U CHCTeMa OKashBaeTcs B paBHoBecuu. Hampmumep,
IJIA CHUCTeMBl TpeX liepeMeHHEX BO3MOKHA OblJa OB JTUHUS
moBeNenns, IoKkasammas ma ¢ur. S1.

B mepuop, npenmecTByromaii HocTH/KEHHI0 paBHOBe-
chsA, TaKHe IepeMeHHbe Oy/yT, KOHEUHO, BeCTH cedsl KaK
qJacTHIHO  IocToAnHHe (QYHKIUH. 3HadYeHHe HX OyaeT
pacKpHBaTbhesl BO BcexX AadbHeHImMX IjaBax KHUru. Pajau
yno0cTtBa MEL OyZeM FOBOPUTH, UYTO YACTUIHO IIOCTOAHHAS
Qynknusa (omUchHBaeMasi OJHOBpPEMEHHO € ToM HIH HHOM
IepeMeHnoll) aKTABHA WIH HEAKTHBHA, CMOTps Ilo TOMY,
3MeHsAeTcs 9Ta IepeMeHHAA WK HeT,
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CHCTEMA C OTAEJXLHEIMU
~ CTABHJIBHEIMU YO CHCTEMAMK

13.1. Brsgcuus, 916 HYy)XH0O HOHAMAaTb IIOJ] CHCTEMOM,
uMeloniell «dacTHUHBIe, (QIYKTyHpyoniie H BpéMeHHEIe
,,HE3ABHCHMOCTH® BHYTpPH IeJOro», MBI MOMeM PacCMOT-
peTh HeKOTOpHe 0Co0eHHOCTH NOBeeHHd CACTEMEL TAKOIO
THIIA.

B caoBax «cumcreMa Takoro THIAa», KOHEeUHO, He cojep-
JKUTCA TOUYHOTO YKA3aHUA HA KAKY-IN00 OoIlpeeleHHYIO
CUCTEMY: MH OIPEeNiIN ToJbKO KJIacc cucTeM. Hak moranm
OB MH focTHYb TouHOCTH? Ilepex HamMu aBa myTn.

IlepBEIil CcOoCTOHT B ToM, 4TOOH n00aBAATH HOBHIE
nofpoOHOCTH, IOKA MH He OXapaKTepuayeM CHCTEMY ¢
IIOJAHOM TOYHOCTHIO, TAK 4TO ee IoBefeHme Oymer pnerepmu-
HUPOBAHHKIM W OHO3HAYHO OIpeJeJeHHLIM; 3aTeM ME
MOJKeM IIPOCHENiNTh 9T0 HOoBeJieHne B0 BeeX peranaax. Takoe
uccleoBaHne IpHBelo OB Hac K TOYHEIM BHBOAM, HO
namxo OH Ham ropasfo OoJabme IofApoOHOCTeH, UeM 9TO
HY)KHO JJA OCTAJbHHEX IJaB KHUAIH,— CTOABKO, 9T0 HX
TpyAHO OBIo0 OB paccMoTpeTh. |

Bropo#t myTrh cocTouT B ToM, 9TOOH TroBOpPHUTH 0 CHC-
TeMax <«BooOmie». 37lech Ype3BHYANHO JTerko BHNOYCTUATH
A3 PYK TJIaBHOe U IIYCTUTHCA B HeollpefleserHbIe PACCYIK-
JNeHus 0 TOM, 9YTO HPOMCXOAUT «0ORKHOBEHHO», He obOpa-
Imasg BHEMAHUA Ha ToT (PaKT, 9T0 «OOKKHOBEHHOCTBY TeX
MA7 HHHX CBONCTB (CKa;KeM, JHHEAHOCTH, HAIHYIUA II0-
pora W T. II.) BechMa pa3IHYHA B CHCTEMaX, M3ydaeMHX
conuoloramu, HeiipodusmonmoramMn u ¢usuramu, Ilpm o0-
CY:KIAeHNN chcTeM «B0OOme» CTPOrocTb m TOYHOCTbL 603-
MOJNCHB. B TOM CJAyYae, eCJU BHIIOJIHEHH [BAa YCHOBUA:
xaacc obGCYRaeMbiX CHCTEM NOJ/KeH ObITh TOYHO OIpefe-
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JeH, H YTBeP/KAGHUA, KOTOpble MB BHCKa3hBaeM, AOJKHEI
TOYHO XaparTepHu30BaTh CBOHCTBA JanH020 kaacca. NHEIME
CIIOBAMHK, MLl OTKA3LIBaeMCH OT TOYHOCTH B OTHOIIEHHU
oTAeNbHON cucTeMil u OepeM ma ce0A OTBETCTBEHHOCTH
38 TOYHOCTh B OTHOIMEHHH KJacca CHCTeM. JTOT BTOpPOH
IIyTh A IOCJHYKRUT TeM MeTO0OM, KOTOPHIM ME OyaeM B oc-
HOBHOM II0JB30BATHCA B OCTAJLHHEX IJaBax.

HN3MeHHB €BOI0 Hedb, MEL OyjeM 9acTO0 HAXOAHTh, UYTO
ofcy:xkyeHre Kjacca CHCTeM Jerde BeCTH Ha IipHMepe
Kakoil-To  MHAMBUAYAJIbHOH CUCTeMB, MPOCAESKUBAA ee
IOBeJeHre B JeTalsaX; B TAKUX CIydasiX cjlenyeT YSCHHUTH
cefe, UTo HWHAUBANYAJAbHAA CHCTeMa BajykHA TOJBKO B
KadecTBe THIHYHOTO, (IPElCTABATEJIBHOTO» HJIN (CIydaii-
IO BEIOpaHHOIO» dJIEMEHTA TOW COBOKYIHOCTH, K KOTOpoH
OHA UpHHANJEKHAT. X 0TS Hame o0Cy/KeHle BHeIMHEe 9aCTO
Oymer cocpefloToYeHo HA OTHeJbHON CHCTeMe, B MeilCTBU-
TeJIbHOCTA OHO HAIIPABICHO HA CBOHCTBA BCero Kiacca,
oT/leNibHAMA JKe CHCTeMa BBOXHATCH JNUUIb KAK CpPENCTBO JIAA
MOCTHKEeHH A 11eJI.

B panbHeMmeM HaMm IPHJeTCA MHOI'O 3aHHMATHCH CHC-
TeMaMH, HOCTPOEHHKIMH «CAVYaARHHM?Y 00pasoM. ITO CAOBO
Bcerfa Oymer 03HAYaTh, YTO MH pacCcMaTpuBaeM HEKY
0000IIeHHYI0 CHCeTeMY, YTOObl BEISCHHTR ee MmUnuuHble
CBOIICTBA W 9TUM IyTeM HPUHTH K KAKHUM-TO TOYHHM BEIBO-
naMm o0 oupeeleHHOM KJ4d4cce CHCTEM.

13.2. Ocoboe sHadenHne MAJs MOCAESAYVIOMHX I'IaB Oyaer
IMeTh KIACC CHCTeM, COCTOANAX M3 dYacTeill, KoTophle
COeUHAIOTCA CAYIAUHEIM 00pa3zoM U UMEKT OTHOCHUTEABHO
0oJbImoe 9HCIO0 COCTOSHUME paBHOBecUsi (II0 OTHONIEHHUIO K
ofmeMy YHCIY COCTOSIHUIM).

I'oBops To9Hee, IpeAnONOKIM, 9T0 Hepe] HAMHU BecCh-
Ma Ooxbmoe 4nciao Oolee MAW MeHee OJHOPONHHX dacTei,
KOTopeie 00pasyoT cBOoMl COOCTBEHHBIH «MHpP» ¢ KAKHM-TO
pacupefenenneM sneMeHToB. Ilpegunomaraercs, 4To Kam-
lag d9acTbh IpefcTasiseT coloil cucTeMy, oIlpefedsieMyIo
COCTOSIIIUEM, U TIOITOMY B €€ H3MCHEHHHN CO8EPUWEHHO Om-
cymemeyem aaemenm cayuaiinocmu. Hax HeGoabmaa ma-
IMHHA ¢ BXOHAOM, OHA, HAXOJsCh B H3BECTHOM COCTOSHHU
I B W3BECTHHRIX YCIOBHAX, OymerT BecTH ce0A H3BECTHHIM
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obpasoMm; n oma Gyger BecTm cebA Tak BCAKHUH pa3, KoIja
ATO COCTOAHHE W HTH YCIOBHUH MOBTOPATCAH.

BosbMeMm Temephb BHIOOPKY U3 9THX dHacTeil ¢ TOMOILLIO
Kakoro-1udo sCHO ompefeleHHOl0 MeTofa H MOAYIHUM
TAKAM 0o0pasoM KaKyI-TO OlIpefleJJeHHYI0 COBOKYIHOCTD
gacTeil. (MBI He mpeAUonaraeM, 4To Bce YaCTH HMEIOT pab-
HYIO BEPOATHOCTh TOMACTh B 3Ty BRHIOOPKY.) 3aTeM MEI BO3b~
MeM BHIOOPKY W3 BO3MO/KHBIX cIocoDoB WX CoeJuHeHHd,
OUATL-TAKHA ¢ NMOMOMIBIO SICHO OIpPeeIeHHOTI'o MeTola, U
OOJAYINM KaKoH-To ofuH cmocod coeonHeHUs,

OunpenelleHHAasd COBOKYHIHOCTh 4YacTell, COeJHHEHHBIX
onpefieleHHLIM 00pa3oM, COCTABAT HAIMY OKOHYATEILHYIO
CHCTEMY.

JdTra oKoHYaTeJbHAA CHCTeMa, HY;KHO 3aMeTUTh, Oyner
cucTeMoi, ompepneldeMoi cocToAHHeM. OHa He CTOXacTH-
YecKAas B TOM CMELICIe, 4To OHA He cIoco0OHA W3 T3HHOIO
COCTOAHUA W IIPHU AHHEIX YCJOBHAX CcOBepmMaTh pasiuIHbIe
mepexofikl ¢ pasHoié BeposaTHocTbw. Taxum oOpasoM, UH~
dusudyasvraa cucTeMa BOBCE He COJep/KUT dJIeMeHTOB ClIy-
yaitnoctdn. CaydaiiHocTs BHOCHT HalaogaTedb WIH SKC-
IepUMeHTaTop; ero’ Majo HWHTepecyeT HHINBUIYaJbHAsA
cucTeMa, B3ATad OyTeM BHIOODKH, HO BechMa HHTepecyerT
Ta «Oomyaanusa» (MHOKeCTBO CHCTeM), M3 KOTOpoHd OHA
OLLia B3ATa, TOYHO TAK jKe KAK Helipousuoiora MHTepe-
cyeT COBOKYHOHOCTH 00hLeKTOB, HABHRBAEMBIX «TOJOBHOM
Mo3T MIexonurapmeroy». «CiayuyailHoCcThy BO3HHUKAeT OT
TOro, 4YT0 HabJwpaTedb BCTpedaeTcd ¢ cHUcTeMoif, HHTepe-
CYIOIei ero TOJABKO MOTOMY, YTO OHA THNUYHA JJIA COBO-
KynHocTd cucTeM. PacemarpuBasg gaHHYI HoOyJIA(HIO
B KadecTBe NPOCTPAHCTBA BHIOOPKM (ToJYyYeHHOro OT ABYX
NMePBUYHEIX IpOCTpaHCTB), HAOMIOAATeAh BOIpaBe TOBOPUTH
0 6EPOAMHOCMU BCTPETUTh CUCTeMY C U3BeCTHLIM MoBeJe-
HUeM WIM ¢ W3BEeCTHLIM CBOWCTBOM.

Eciu K »sToil cmemuuKanud Ho0aBUTH ycJIoBHe, 9TO
MCXOAHEIE YACTH JOJKHEI UMeTh MHOT'O COCTOAHUHU paBHO-
BecHsd (KaK, HANIpUAMep, CHCTeMH, ymoManyTse B § 12.10),
TO MBI HOJAYYAM CHCTEMY TOTO TUNA, 0 KOTOPOM MBI YacToO
OyaeM roBopuTh B AajbHelImeM. 3a HeHMeHHeM JyYmero
TepMUHA 5 Oy[Ay HA3HBaTh ee MOMUCTAGUIBHON CHCTeMOMH,



Cucmena ¢ omdeavnumy cmabusbuny nodcucmemaru 253

Kopotko roBops, dTo awbad cucTemMa, 9acTH KoTopoi
UMEWT MHOTO COCTOAHMI paBHOBeCHMA W KoTopasd obpaso-
BaHa OyTeM clydailHoro 1wopbGopa dacreil W coeuHEHHUHA
X cAydYadHniM o0pasoM (IpH yCcJIOBHH, 9To OTHM CJA0BAM
npupaeTcA TOYHHN CMLICH, YKAa3aHHEI BHIIIE).

Jlio0ne onpegenenus, ofHaKo, MoryT OBITH OKOHYA-
TEeJIBbHO OIPABJAHH TOJBKO PE3yAbTaTaMU WX IpaKTHIe-
cKoro mnpumeneHusa. B ocranbHo#t vacTm Kuuru OyayT
IIOKAa3aHE HEKOTOphle CBOHCTBA CHCTEMBI DTOr0 HHTEpec-
HOTO THUN&, KOTOPadA mpeacrasiaser coloil KIWYeRyw0 cHC-
TeMy, eClI MLl TpHMeHseM HANY OCHOBHYIO CTpaTeruio,
onucagnywo B § 2.17.

13.3. JlemoncTpupyH oTH CcBOICTBA, MK He OyjeM o0cyx-
1aTh OJHY ONpeeJeHHYI0 CHCTeMy, 0XapaKTepUu30BaAHHYIO
BO BCeX JleTajsnx, a OyleM paccMaTPpHBATH KIACC CHCTEM.
IIpn ofcy#aennn xiaacca cucreM Heab3d 3a0nBaTh 00
OAHOM Ba’KHOM pAa3JM4INM, KOTOpoe Ml HOKHH JeaaTh
npousBoAbHO: 1) ofcyKmaeM I\ MBI TO, 9TO MOXHCem IIPO~
U30HTH? — BONPOC, KONENTPUPYIOINIl BHIMAHNE HA Kpai-
HHUX BO3MOKHOCTHX, CAGNOBATSABHO, HA PEIKOM U WMCKIIO-
IATebHOM,— uin 2) MBL ofcy:kmaeM To, 9T0 06b4HO HpoO-
HCXONHUT? — BOHPOC, COCPEOoTOIMBAIMUN BHAMAHUE HA
IMeHTPAIbHON Macce ciiydaes, ¢JefoBaTeJbHO, Ha OOKYHOM
n opguHapuoM. O0a Bompoca MoryT OHTH YMECTHHIMM; HO
DOCKOJBKY OTBeTH HA HWX COBEpPMEHHO pA3JIWYHBI, MBI
FOIGKHBL TIHATedbHo H30eraTh HX CMeEMMeHHA.

13.4. PaceMoTpuM ofHO CBOMCTBO 8cex CHCTEM, oNpefiesd-
eMEIX COCTOAONeM, KoTopoe OyaeT HMeTh Oolibmioe 3HadYeHHe
B npanbHelmeM. Ecad B cucreme, ompefenaseMoil ¢oCTOHA-
HUEeM, KaKag-To MofcHcTeMa He M3MeHsJach, a 3aTeM Ha-
9ajia W3MEHATHCH, TO MOKHO 3aKII0YUTh, 9T0 B TOT MO-
MEHT, KoI7la OHa Ha9aJa H3MeHAThCH, CpejH ee HapaMeTpoB
651 o Kpaiimeit Mepe OfMH TaKo#, KOTOPEIHA ¢caM W3MEHA-
ci. VIaMeneHMe MosKeT OPOUCXOIUTH TONBKO OT U3MEHEHHUA.
[Togemy 9To Tak, HeTpy/HoO BUeTh. KeAW HA NMepeMeHHYIO
nan mofcucremy ( HeDOCPeJACTBEHHO BINAIT ToAbKO Ha-
paMeTpu A u B (cm. cxemy ma c1p. 254), ecim A u B B Te-
geHNe KaKOT'0-TO BPEMeHY MOCTOANHH | eCIu B 9T0 BpeMsa C
Hepenuio U3 COCTOSHHA ¢ B TO jKe caMoe cocTosiHEe (T. e.
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eclii ¢ — COCTOSIHEWE paBHOBECHA), TO IJIA TOro, 4TOOMI
nosefienre (' ObIJI0o 3aKOHOMEDHBIM, HepeXof ¢ — ¢ LoJKeH
HOBTOPATBCA JI0 TeX IHop, Hoka A m B coXpaHAloT mpek-
HIOI0 BeJWYMHY, T. e. ocrapTcd HocToAHHLIMA. Ecau
C — cucrema, omnpefenseMasd COCToMHAEM, To Hepexof oT
¢ K KaKoMy-aubo [PYToMY COCTOAHWUIO MOKeT IPOHU30UTH
TOJABKO IIociae Toro, Kax A uiau B, mo Kaxoit 011 To HE OBLIO
NpuYdHe, USMEHHUT CE0H) BEIUIUHY.

Takum ofpasom, ecaim  mopcHcTeMa, olpefiesAeMas
COCTOAHNEM, HAXOMMUTCA B pPABHOBECHH M OKpYHi€HA IIO-
CTOAHHBIMH ITapaMeTpaMu (Bo3MOMKHO, OHH ABIAIOTCA Lepe-
MeHHBIMHI ApYT'UX IOACHCTeM), TO JJA Hee 3TO pABHOBecUe
CHAY:KAT Kak OB JoBymKoil. OKasaBmuch B COCTOAHUH
paBHoBecUA, OHA He MOKeT BBIATH W3 Hero g0 TeX IOp,
HOKA Kakxoii-mnbo sHemHuii gaxkTop He 3acTaBUT ee ToMe
U3MeHAThCA. fIpKEM DpUMepoM MOrYT CIYKUTh OTOHDKH,
Ony:xpamomme mo ofyriaeHHoH OyMare: KasKAbIH yYacToK
Oymaru, XoTsa oH u crocobeH ropeTh, crabuileH, Moka oc-
TaercA XoJOJHBIM, OfMH olFoHEK MoxieT IpeBpaTUThCH
B /1B, MOIyT IDOHCXOAHTh pa3JndHile Apyrue coOLITUsA,
HO XoJdojHasa OyMara He MosKeT 3aropeThbes, N0Ka He BO3HUK-
HeT OToHEK XoTA OH B ofHOH M3 CoCeTHUX ToUeK. Jlo Tex
Iop MOKa ocTaercg XoTh ONMH OFOHEK, HeJb3fd 3apaHee
YCTAHOBHThL NpeJedaH Toro, 4Té Mo:KeT UDPOH3OUTH; HO
eclid BCA OyMara OpUMLIa. B COCTOAHHME «OI'HA HET», TO B
JaldbHeldnmeM oHA y:Ke He OyJer W3MeHATHCA.

C

JAeudcenue ¥ pasnosecuio

13.5. IocMoTpum Temephb, KAK MOIHCTACUIBLHEAA CHCTEMA
Oymer mpuUOIMWKATBCA K CBOeMY KOHEUHOMY PAaBHOBECHIO.
Ha mepsuiit 83raay sgech kak 6yaTo Ou Hedero o0CyKAaTH,
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TaK KaK eCIH TNoBefieHAe YacTeldl ompefelsercsa cocTOAHAEM
1 fga" cnocod WX coefmHEHWA, To U Medoe Oyaer cucTeMoi,
ompefesAeMoll COCTOSTHUEM; €ecJH B KaKOM-To MoMeHT ee
IperoCcTaBUTh caMoli cebe, To oHA M0 HEKOTOPOU JIUHHUHI
moBeJeHuA HANPABHUTCA K CBOEMY KOHEYHOMY IWUKRIY (AN
TOYKe) pPaBHOBECHA — TOYHO TaK e, KaK B TwboM Apy-
roM cliydae.

OpaaKo ToT PaKT, YTo YACTH MOJIUCTAOUIBHOU CUCTEMBI
007a1210T MHOKECTBOM COCTOAHUI paBHOBECHA U cIOCOOHDI
K BpEMeHHOH cTabuau3amu|, BHOCUT psij ocoOeHHOCTeH,
3aCAY/RUBAIOMUX BHAMAHNA: U3 HIX, K&K Mbl YBUIUM JaJdb-
mie, BEITEKAIOT HMHTEePeCHBIe CIEeNCTBUA, KacAIOmueca MoBe-
HeHuA JRUBBIX OpPraHU3MOB.

13.6. Jins onucaHmaA moBefeHUA DTUX HOBOJBHO CHOK-
HBIX CHCTeM II0JIe3HO BBECTH c¢JeAYIOIMUH mokasaTelb. B
K RILIH TAaHHLII MOMEHT Besl CHCTeMa, & 3HAUUT, U KaKaasd
W3 ee IIepeMeHHbIX, HAXOJUTCA B oNpeieideHHOM COCTOAHUMY;
CcOCTOAHME KaykIoi MepeMeHHOH gBIdeTcs A Hee Judo
Pa8BHOBECHEIM, JuG0 HEePABHOBECHHIM (B YCIOBHAX, 3a[aH-
HBIX OCTAJbHLIMHA TEPeMEHHBIMU). YUCAO0 RnePeMEHHLIY,
HAXOAAMUXCA B COCTOAHUE paBHOBecHsA, MBI OymeM 0003-
HadaTh OykBoH i. Ecau mesdoe cocTOUT U3 1 IlepeMeHHEIX,
TO [, OYEeBUAHO, MOJIKHO JemaTh B mpefeaax or U mo n.

Ecim [ paBHO n, To Ka;KAaA mepeMeHHas HAXOJUTCH B
COCTOAHWY PABHOBECUS B YCIOBUMAX, 33JaHHKX 0OCTAJbHLI-
MU IIepeMeHHHIMH, TaK YT0 W meloe HAXOAUTCA B paBHOBe-
cuu (§ 6.8). Ecau { He paBHO n, TO Jpyrue mepeMeHHBIE
qnCIOM (n—Ii) A3MeHAT CBoe 3HaUYeHUe IPH oYepeHoM Iepe-
xofie. T'or'ia HACTYOUT HOBOe COCTOSHME IeJoro U [ MpUMeT
HoBOe 3HaueHue. Tanum obpasoMm, IpU ABWKeHUH IeI0r0
BIOJb HEKOTOPOH JUHUU ToBeleHUsT { OyHeT M3MEHATHCS
1 MBI CMOKeM JIy9me MOHATH HoBedeHne Meoro, ecld pac-
CMOTpHUM, Kak OymeT BecTH cebA ¢ ¢ TedeHHeM BpeMeHH.

13.7. Ecnu mada cucreMa ¥ JaHO ee HAYAJIbHOEe COCTOSM-
HUe, ToBefeHue { Oy[eT CTporo feTepMAHUpoBaHo. OJHAKO
IJIA MeJOro Kiacca CHCTeM IoBelleHHe | 0XapaKTepH30BaTh
TPYIHO, €CIIU He CIUTATH IBYX IpeeJbHEX cIydaes, B KOTO-
PBIX 0HO OyIeT IpocThIM U sicHHIM. UpaBHEeHHUE BTUX Hpejes b-
HBIX CJAYY3CB LACT HAM IIYTeBOJIHYI0 HATh, KOTOPas NpHHECeT
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HEOOUEHUMYI0 NONB3y B HocHeAyIOMHUX INIABAX, TaK Kak
CHJIbHO NPHOJWBHT HAC K pEIIeHUIo OCHOBHOM mpoGieMnl,
nocrasjesHol B ria. 11. (Ycramasausag, 976 HpoucxoguT
B IBYX 0C006HHO HPOCTHX ¥ ACHHX CIYYAAX, MH CJIe[yeM
cTpaTeruu, onmcammoir B § 2.17.)

13.8. OpnE npepeabRNil caydai — 5T0 NOINCTACHIBHAS
CHCTeMa C 09€Hb CHWJILHO PABUTHMH CBA3AMH, B KOTOpPOH
NOYTH KAKNAA IepeMeHHAs COoe[UHEH& NOYTH CO BCEMH
ocragboEMu. (B cxeme Hemocpe[cTBeHHHX Bo3aelcTBI
[ Tako#t cUcTeMH UpHILIoch O HAaYepTHTh MOUTH Bee
u3 n(n—1) Bo3MOKHLIX crpenok.) PaccMoTpum cayuai,
B KoTopoM (Kar 8To 6nuio B § 12.15) BepoaTHOCTE pasHo-
BECHOTO COCTOAHUA (p) MIA KajKmol IOACHMCTEMH OYeHb
BeJIWKa M BCe BepoaTHocTH  He3dasumcumm. Hax Oygmer
Bectd ceba {? (3mech MLl XoTHUM 3HATH, 4T OGyHer Tpomc-
XOMUTh OOLIYHO; WTO MOHcem Hpow3oiiTH, Hac Mailo UHETe-
pecyer.)

BepoaTHocTs paBHOBECHOTO COCTOAHHA AJH KaKEOH
YaCTH PpaBH& p, W I09TOMY IDHU YCIOBHH HE38BHCHMOCTH
(sepoaTHOCTel) BepOATHOCTH TOFD, YTO Helloe M3 N mepe-
MEHHBIX OK&/KeTCH B COCTOMHWYM paBHoBecHs, OyjeT paBHA
p" (cornacuo § 6.8). Ecam p ne ouenp Onusxo ¥ 1, a n
BeINKoO, To BedudnHa p” OymeT dpessudaitao mamoit (§ 11.4).
Benuunua { o6uano GymeT Hemamexa of np (T. e, B KaKIHHA
JAHBH MOMEHT JoJIA JacTell, HAXONANMMUXCA B paBHOBE-
cuu, Oyner OamsKa X p). Toma JVHUS IoBefeHHs Oyner
HeoIpeeJeHHO 0ay3IaTh oKOJIO0 3ToM BETHUWHE U Iejoe
OpHUjeT B cOCTOAHUE DPABHOBECHSA B TOM M TOJIBKO B TOM
cliydyae, eClH { cJIydYaliHO JOCTUTHET CBoeH MaKCHMaJbHOI
Beanauel (n). TakuMm of6pasom, MBI moJiydaeM, mo cymie-
CTBY, TY ’Ke KapTHRy, 970 & B § 11.3: MH mmeeM cHcTeMy,
JAHMH TOBOAEHUA KOTOPOM NJIWHHHEI ¥ CJIOYKHBI, & IMAHCH
HA JOCTHMeHWe paBHOBEeCHA B Ooiee WM MeHEe KOPOTKO®
BpeMa npH GombmoM 7 Kpaitme mManul. B srom ciyuae
BpeMs, Heo0XofguMmoe g Toro, 4YrolH Ileloe MTOCTUINIO
PABHOBECHQrO COCTOSHHMA, OyAeT dYpesshHailHO [IATeIb-
muM, DomobmHmM T, B § 11.5.

13.9. Ocobenno unTEpecHO, 9T6 NpPOU30iJier, ecid { cay-
gpitro OyneT oderdb Gonkmum, Ho emie He paBHLIM n. Tlpen-
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IHOJOKAM, HAUpPHEMEp, YTO B CHCTeMe pAaccMaTpruBaeMoOro
ana, cocroamed w3 1000 mepemennmx, { mocTurio 999.
Tenepb meiroe 6nMM3Ko XK paBHOBECUIO, HO ITO IPOU3OHAET
fanbvme? OQnEA TepeMeHBAx He KOCTUINA paBHOBeCHA H
OyheT U3sMeHATHCH. 1aK KaKk CHCTeMa CHJIBHO HACHIIIeHa
csA3AMH, OoxbmnARcTBO u3 999 ocTadpHMX DepeMeHHHX
OKaXKeTCa B CleRylomEA MoOMEHT (MW NpH oYepefHoOM
CTYIIEHUYAaTOM CABHUIe) B W3MEHeHHHX YCIOBHAX; [JNA TOro
9100LI COCTOAHEE KAMKIOH W3 HHUX U menepdb OGHJIO PaBHO-
BecHLIM, Tpebyercs cosuajiexne 999 coburmii, BepoATHOCTE
KayKA0TO M3 KOTOPHX paBHA P, TAK 4YTO { CKOpee BCero
IpOCTO BHOBD YIafeT Ao cBoell cpefHeil BeAXInHN. Taxum
o0pa3oM, HacHIOleHHad cBA3AMH (opMa HoamcTabHIbHON
CHCTEMEI, Jlake €CJIM OHa IIOMOUJeT .o9eHb OJH3KO K CO-
CTOSIHUIO PaBHOBECHA (B TOM CMEICIe, YTo OoJBMIMHCTBO ee
qacTeil ToCTUTHET ero), He CMosKeT COXPAHUTH 3Ty 6.1u30CTh,
a I09TH HaBepHOe BO3BPATHTCH K KAKOMY-TO «CpeHeMy»
COCTOAHMIO. J3HAYWNT, JJIA TAKONR CHCTEMbBI THIIUYHA HEe-
CHOCOOHOCTh 3aKPONIATL YACTHYHHE HAH MECTHHE YCICXH.

.13.10. LIpepnonaras, Iro IACAO n HO-IPEKHEMY BeJIHKO
¥ BepoATHOCTH He3aBHCHMEI, CPABHUM TOJIBKO UYTO OIHCAH-
HO® DoBemehnme (pedYb Imjda o CHCTeMe, 3HAUHTENbHO WJIN
IpefielbHO HACHIIEHHOH CBA3AMH) € ToBeJeHNeM IOJH-
cTa0MIbHOI CHCTEMEI, B KOTOpOH NepBAYMLIe CBA3W MEKAY
HepeMeHHHMY HeMHorodnciaeHHsl. (CxogHas cucTeMa IONY-
9NTCH M B TOM C/Lydae, eclH CAelaTh p 09eHb OAU3KHEM K 1:
HOCKONBKY GOJPMWHCTBO HEepeMeHHHX O6Abmy0 dYacTh
BpeMeHU OymeT HaXofUTbcA B PAaBHOBECHH, T. e. He OyaeT
A3MeHAThCA, QYHKIMOHUPYIOmMMe ¢Ba3d, coraacHo § 12.17,
TOKe OynyT mMalloumeliennti.) JAAK B aToM ciaydae Oyjer
BecTH ce0s [, oCOGEHHO TOIJA, KOrja YHCIQ CBA3eH IpH-
OnmanTeas X HYILO?

PacemoTpuM cayuail, Korjia oHO JeHCTBHTeIbHO JIOC-
tariao myas. CHcTeMa Telleph WHHeHTWIHA TAKOl cucTeMe
U3 17 IDepeMeHHHX, B KOoTOpPoil MeKIy MepeMeHHRMH BOBCe
HeT CBA3eil; 3To TOAbKO B HOMHHAJIbLHOM CMLICJIe ¢«CucTeMan.
Jlobaa u3 ee wacreif, mpumeamas B COCTOSAHHE PaBHOBE-
cus, NOJKHA OoCTaBaThcd B HEM, TaK Kak HHUKaKoe
BO3CUCTBHE HE MOKeT JNOWTH Ao Hee. Fcau CpaBHATH JiBA
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COCTOAHHA Iedoro — Oolee pamHee H Golee Ho3nHee,—
TO BCe YACTH, HAXO[UBMUECH B COCTOSHUM DABHOBECUA B
IIePBOM COCTOAHUH, OYyAYT BXOAUTHh B HErO W BO BTOPOM;
LOITOMY GEAUHUNHA [ HE MONCEM YMEHBLUWAIMbCA CO 8peme-
nex. Q6ugHO oHa GymeT, pasymeercs, Bo3pacTaTh. TakuM
00pasoM, CHCTeMAa B5TOr0 THIA NOCMENneHHO TPUDIN;KAeTCH
K CBOeMY KOHeTHOMY COCTOsHWI0 paBHoBecHsa. Ee IBUKe-
HUEC K HeMY, 0 CYOieCTBY, CXO/JHO ¢ TeM, KaKoe MH BUeIN
B 3-m cayqae B § 11.5, nbo pama woHewnmoro pasHoBecHA
JHOCTaTOYHO, 4To0M K HeMy Iipumia HaubGolee «MeNIH-
TeJIbHaA» 4acTh. IloaroMy Bpems, meoGxopmmmoe musm moc-
TH;KeHHA paBHOBecHs, OyJeT O6am3ko K T,, 1. e. ne b6yper
qepecuyp HOJITHM.

13.11. JIBa paccMOTpeHHHEX HaMyu THOA MOJHCTAGHITBHEIX
cHCTeM HAaXOoHATCA Ha IPOTHBONOJOMKHLIX I101i0CaX, W B
peasIbHOM MHpe DPeIKo MOMKIO BCTPETHTh CHCTEMY, TOYHO
COOTBETCTBYIOIIYIO OJHOMY M3 HUX. TeM He MeHee OHU
BayKHLI, eCOM MH NpUMeHAeM CTPAaTeruio, OMHCAHHYIO
B § 2.17, Tak Kak 9TO fcHO oOYepUeHHEe TUIH C SICHO
0O9ep9YeHHHMH CBOMCTBAMH; ecl¥ peaJbHAfd CHCTeMa Om3-
Ka K OfHOMY W3 HHX, MW WMeeM OCHOBAHWE YTBepD:KIATb,
UTO ee CBOHCTBA TaKXe OYAYT GAM3KH K cBollcTBAM CHcTeM
dTOr0 THHA.

IloBefiennie MoNHCTAGHMABHBIX cuCTeM, HPOMERYTOUHEIX
MeKAY BTHMH JIByMfA, BeCbMa CJIOKHO. B TaruWx cucTeMax
Oymer Bo3HEKATH (CM., HampuMep, § 12.17) raneiigockomu-
decKoe pasHooOpasue IoOfCHCTeM, KoTophle GyAyT Cymie-
CTBOBATE JHUIIb HEJA0Jroe BpeMs; HEeKOTOpHe M3 HUX COX-
PAHAT B TedeHHE KOPOTKOIO BpeMeHH CTAa0UIBHOCTH, HO
saTeM OyAyT H3MEHATbCH M pACIAATHCH, TepAA CBOIO
HHAUBAAYATbHOCTh, YHciao CcTAaGUIBHHX DepeMeHHLIX |
MoOyieT TO Bo3pacTaTh, KOTJAa HeCKONBKO IoJCHCTeM COX-
paHser cTa0MIBHOCTH, TO CHOBA B Toll My WHOU cTemeHH
CHIKATBCH, KOTJla OHHM CTAaHOBATCH HecTaOmabmmmu. Ho-
nebauug OYAyT B3HAYNTEJBHBIMH [0 TeX HOp, MOKA OLHA
U3 BOJH He mofbpocuT moxaszaTenb { Ao BeJAWINHLL, N,
Ie OH # OCTaHeTGH.

béabmuii mATepec MpefCcTABAT JJA HAC CHCTEMH, HaX0-
AANMecs OMmKe K IOpefely paso0menHOCTH, THe TeHjeH-
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nud { K KYMyJATABHOMY BO3paCcTaHHI0 BLIpaKeHA CHIIb-
Hee; 37iech i, XOTH U o00HApY;KUBAET HEKOTOpHEe Koae0aHus
M 4acTOo HEMHOI'0 CIoj3aeT Ha3ajX, Bce ke IposABAAeT 3a-
METHYIO CRIOHHOCTh MpuOJu:KkaThca K Benuunne n. ViMes
Jedo ¢ TAKOro pofa cucTeMoM, DKcIepIMeHTATOp YBUJUT,
KaK { HeofHOKpaTHo OyJeT BO3BPAIATBCA K7 IOCHe CMe-
eHuA, 1 Y HEel'o CO3JacTCA BIedYaTaeHae, 9To i «cTapaeTca»
OCTAYDL .

13.12. [lo cux mop Mul o6cysKIaiu TOAbKO NepBHH CIy-
qait, ouncauuuii s § 12.15; a 9ro ecau ObI moancTadUIbHAA
cHcTeMa BeelledIo COCTOoMIA N3 JacTe, paBHoBeCHLe COCTOA-
HUSL KOTOPHX XapaKTepH3yoTcA moporoMm? IToT Bompoc Oy-
neT ocobeHHo WHTepecoBaTh Helipofuanomora, XoTA npef-
CTABUT MeHbIIe WHTepeca A TeX, KTo HaMepeH paboTaTsb
¢ aJanTHPYIOIMUMUCA CHCTeMAMH WHHIX TUIOB.

Hanuune mopora WcKimpdaeT CHelaHHoe paHee Npef-
DOJO’KeHHe O He3aBHCHMOCTH BepOATHOCTEd: Telepb
IMAHCH HA COCTOAHHE paBHOBECHA /Ui TOH WIHM HHOR
nepeMeHHOI OyIyT BapbAPORATh B M3BECTHOM COOTBETCTBUMN
¢ BellHYUHAMM ee mapameTpoB. B ciaydae aByx mau Goian-
mero 9UCIa HEHpPOHOB DTO COOTBETCTBHE OyleT ONHUM IIpH
BO30Y/KIAIOMEM JellcTBUM H APYrEM — oOpaTHLIM — DU
TopMosHom peiicTsun. (I[Ipn maaugun xax Bo3Oy:KaaOUMX,
TaK ¥ TOPMO3HEIX CBA3eHl pe3yibTAT MOKeT HpUOMHKATE-
¢cA K He3aBHCHMOCTH BeposTHoCTeil.) Jlaiabueilnee mcciae-
NoBaHWe BBejo 0Ll HAC B mofypobHOCTH, U3IUIMMHNE B HAIEM
0030pe; B HACTOANMES BpeMa Malio 9TO MOKHO CKA3aTh IO
3TOMY BOIIpOCY.

13.13. lonsenem urorn. Eciu noamcrabunbuas CucTeMa
COCTABJIeHA M3 dacTell, paBHOBECHEIE COCTOAHMA KOTOPHIX
pacIpefe/AJ0TcA He3aBHCHMO OT COCTOAHHHA WX BXOJHHIX
BeIN9YuH, To NIYyTh ee K HKOHeYHOMY paBHOBeCHI B 3Ha-
YNTEIbHOH Mepe B3aBHCHT OT YHCHa (QYHKIHOHAIDHEIX
CBsBell.

Korpma cBA3eil MuOro, IWHAA NoBelenusa o0suno GniBaeT
clloKHOM u, mpH Goxbmoil BemnumHe 1, IPe3BLITAHHO
NIMBEHONK; MO9TOMY [JIA TOTo, YTOOH menoe MpUILIo K paB-
HOBeCHI0, 00HUHO TpedyeTcs Upe3BHIAUHO [0JIT0e BpeMH.
Horpga nupus IpUXoAuT K COCTOAHUIO, B KOTOpPOM THCJIO
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cTaOHIBHLIX IepeMeHHHX HeoOHYHo BelHWKo, CHCTeMa He
cnoco0HA COXpAHHTH HTOT H3IOLITOK.

HKorna cBaseil MalIo (Opd MaJoIUCIASHHOCTH NOPBHYHEIX
coegmHenuil WIM NpH OodbIoM dHWcAe HeM3MeHAIOMYXcH
qacreil), AAHWUA [oBefeHHsA OOHIKHOBEHHO KOpPOTKa, TaK
uTo meaoe ObICTpo NPUXONHT K COCTOAHHIO pPaBHOBECHA.
Horpga AuHAA NpAXOAUT K COCTOAHMIO, B KOTOPOM 9HCIO
crabunbHEIX INepeMeHHHX HeoOWYHO BeJIHMKo, CHCTeMa
cuoco0HA COXpaHATH TOT M3OHITOK B TedeHHEe HEKOTOPOTO
BpeMeHH ¥ TAaKUM o6pasoM mpHOJIMKATECA K IHOJIHOMY pas-
HOBECHI0 IyTeM HAKoIVIeHWA COCTOSAHHI paBHOBecHA B
OT[eNbHHX ee dJacTAX.

HAducnepoun

13.14. ¥V DoamcrabmiabHoil CHCTEMH eCTh eme OIHO
CBOMCTBO, 3acCHy)KHBaomee oco00ro BHMMaHHA.

BosbMeM yuacToK JA1000H JWHHA IIOBEleHUA TAKOH
cucremul. Ilpocnenws moBemerue Kasxmoil IepeMeHHOH,
MHE MoOjKeM oTMeTHTb, M3MeHWJAa JH 0HA CBOIO BeJIHYUHY
Ha NpOTAKeHNH JaHHOro yuacrka. Hampumep, ma ¢ur. o1
Ha Y4aCTKe, oTMe4eHHOM OykBamu B m C, y # 2z n3MeHs-
I0TCA, & & ocTaeTcd HDocToAuHoil. Ha ygacTie, oTMedeRHOM
6yxBoit F, uaMeHAIOTCA £ U Z, & HOCTOAHHOH OCTABTCHA Y.
Tor ¢arT, 9T0 aKTABHHEe NEePEMEHHHE IEPBOro YYACTHKA
(y W z) He COBURJAIOT ¢ AKTUBHHIMY IIepeMeHHLIMH BTOPOTO
(r ® 2), 5 Oyny HaswBaTh xucmepcueit. (B mamem mpumepe
YIACTKR NpUHALJIeKaJd¥ ONHOW JWMHWM, HO [(BA YYacTKa
MOTYT IpHMHAJJIeKAaTh ¥ pasHbM jJuHuAM.) Kak moxasnisaer
9TOT IpHMep, AWcIiepcHA He 03HadaeT, YTO [ABE IpYUIEl
AKTHBHHX IepeMeHHHX HE cofepyKaT oOmero dJeMeHTa,
HeoOXOREMO TOJIBKO, 9T00H 9TH [Be Tpynms He ORIR
TOKIeCTBeHHBIMM,

3Hauenue gucmepcum Oymer mokasamo B § 13.17. 3nech
MH JMOKHH OTMETHTH ONHY CYMECTBEHHYIO 0CO0eHHOCTH:
XoTs1 o0a ydYacTKa MOI'YT HAUYWHATBLCA ¢ TOYEK, pasanIaio
muxcA JHmb 3HAYECHNEeM ONHOHA M HeCKOABKWX IepeMeH-
ubix (Kkak B § 12.3), B pesynbTaTe moCAeXyOMHEX H3MOHOHNHA
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MOT'YT OKa3aTbCf AKTUBAPOBAHHLIMH COBEPIIEHHO pA3HEIE
rpynosl mepemenHbX (§ 12.18), umeromue pasaugayw IXo-
Kajm3anuio B cucTeMe. Taxum o0pasoM, BasKHEIHA deHOMeH,
COCTOAMMUN B TOM, 4UTo pasJudHble opMmbl pacnpelesenud
akmusnocmu (WA 8eAUMLHsl TAPAMETPOB) B ONHOM MecTe
BelyT K aKTUBANUAM B DA3HEIX MecmaXr CUCTEME, He Tpe-
OyeT HHKaKoro CHEUAJBHOTO MeXaHW3Ma: 9To OOLIYHOe
ABNenne B N000il momucTabMIbmoil cHcTeMe.

13.15. Ecam asa «MecTa» JOMKHB JIAINIb MUHUMAJIBHO
lepekpHIBATL APYT Jpyra W ecld cHCTeMa e [OJKHA
6LITH clleWaJibHO TpHcHoco0JdeHa [Jjd pasfielleHud ompe-
MedeHHLHX codeTaHMH BXOOHLIX BeJW4ud, TO Bce, ITO Tpe-
OyercAa — 9T0 9TOGH MOYTH BCE COCTOAHAA dacTeit Onam pas-
HoBecHEIMH. Torjga Y@cno aKTHBHLIX vacTeidl Oyer weBeld-
KO; ecjIi JoJA UX B o0meM 4ucie Yacreil oOLdHO OIM3KA K
r M ecJU aKTUBHLIe epeMeHHHE paclupefeldI0Tcs He3aBH-
CHMO, TO I0JIA AKTUBHBIX YacTeil, o0mux pAAA ABYX rpynd
(T. e. 00acTh mepeKpHITHI), COCTABUT OKoJo . JTa BeId-
9MHA MOyKeT OHITH cfellaHa CKoOJb YTOAHO MaJiodl mMyTeMm
JNOCTaTOYHOI'0 YMEHBLIIEHNA BeJHYWHLEI r, 9ero MOKHO
MOCTUTHYTD ioA00POM TAKUX FACTeH, NJIA KOTOPHX MPOIEHT
PABHOBECHLIX CoCTOAHUA odeHb Oam3ox k 100. Tarxum 06-
pa3oM, moaucTabWAbHAA cucTeMa MoKeT OTBedaTh Ha JBa
PA3INYHEX BXONHLHX COCTOAHNA H3MeHEHUAMHU IBYX pas-
HEIX TPYON NepeMeHHLIX, JUIdb He3HAYUTEeJIbHO IepeKpH-
BAIOIUX Jpyr Apyra.

'13.16. Tlo3guree MLl BEICKaKeM IpedIolioKenue, 9To Juc-
Iepcusa HIMpoKo HcHoab3yeTcd B HepBHo#t cumcTeMme. Ho
CHAYAJ3 MH JOJKHEI OTMEeTHTh, UTO OHA He MeHee MUPOKO
AcHodAb3yeTcd B OpraHax dyBCTB.

To o0cToaTeabeTBO, YTO OPraHil IyBCTB HE OMUHAKOBHI,
o0ycioBanBaeT mepBHUHy Avciepcuo. Hanmpumep, ecian
Ha JAIO HajaeT M3jaydenue ¢ AiAuHONX BoXHE 0,9 p, To 0HO
CIYKUT pasapakuTelleM ANA Ilaza, HO He JJIdA KOMH.
IloaTOMy BO3OYKIeHHe BO3HUKHET B 3pUTENbHOM HepBe,
Ho He B TpoitHMYHOM. Kcim e JIuWHA BOJHL UPEBLICUT
0,8 p, BMecTo 3puTedabHOro Oy/eT Bo30YKIeH TpOoHAIHLII
HepR. [luchoepcma mpowsoniia HOTOMY, 9TO W3MEHSHUE
pasfpaKHTe]lsn IpUBeTo0 K HepeMemieHWI0 Bo30yiIenus
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(AKTHBHOCTH) € ORHOH FpYNOH AHATOMEIECKHX 3JIEMEHTOB
(HepeMeHHEX) Ha MPYIyIo.

B roe maxopaTca rucTosormdecKM pasaMYVMEE pe-
IenTops, 9YBCTBUTENbANE K HPUKOCHOBEHWIO, 00JH, Tei-
Jy M Xodony. Ecnu uria, cHadaja clerka NpHKacaBIIAACH
K KoKe, HAYHET NPOKAJKBATL ee, Bo30Y:KIeHNe mepemec-
TUTCA € PellelTOPoB IPNKOCHOBeHUA Ha 00JIeBHE peIenTo-
pHI, T. €. OpOM3oUxeT AUCHepCHA,

HpuBonuT 1u u3MeHenne IBETA CBETOBOTO pPasipaKuTe-
JIA K HepeMemeHnio Bo30y/KIeHua ¢ O/lHoil IPVIINEL 3/IeMeH-
TOB CeTYATKHM HA Jpyryio, eie He BHoJHe AcHo. Ho Auc-
[epcusi HeCOMIEHHO TPOHCXONUT, KOrAa HCTOYHHK CBETa
MeHAEeT CBoe I0JOKeHUe B IPOCTPaHCTBe: €CAN I'Ia3 Hemox-
BUA{eH, B0o30y)KJeHne mepeMeniaeTcsa ¢ ORHOI I'pYNIH pe-
[eliTOPOB Ha APYIVio. XPYCTaJUK CHAYIKUT, 1O CYIIECTBY,
npucnocobaeHneM, 00ecUeINBAIUIAM [HUCIEPCHI0; B IpH-
MHETHABHOM «IVIA3HOM HATHE» MPOCTEHMUX JUCHepCcHA Tpo-
U30UTH He MOKeT.

Tarum o0pazoM, MH BUAMM, 9TO RUCIEPCHUS HeM30EKHO
BOBHMKAET elke J0 ToTo, KaK pPe3yJIbTaTH BO3JelcTBUA
pasapaskuTeledl MOCTUTHYT I€HTPANbHOW HEPBHOH cHc-
TeMH: pas3judAHe pasfipakKuTeli He TOJIbKO TOCTHTamoT -
HCPBHBHIX IEHTPOB B KAYeCTBEHHO pAa3IuM4YHOR (PopMe, HO
JacTO0 HWAYT pAa3HHMH NYTAMH H BO30OYKZalT pasHLIe
I'PpYOIL KIETOK.

13.17. QOueBuUgHO, 1TO OIHA W3 BaKHNX GYHKIHUI opra-
HOB YyBCTB COCTOUT B o0ecmedeHuu qucuepcun. B moasay
TOT0, 4T0 JHUCIHEePCHA IPOHCXONHUT UJIM MO epPrKUBAETCA B
HEPBHOM CHUCTeMe, rOBOPAT ABe IpYyINH AAHHHX.

To obcToATenscTBO, 9T0 HefpOHHLM Dpolieccam oOHU-
HO OnIBaeT CBOHCTBEH MOPOr M 4TO, CIEIOBATENbHO, PyHK-
M OHAJBHBIE 3JIeMEeHTH dacTo OnBaT HeaKTUBHH (§ 12.15),
H03BOJACT JyMaTh, YTO [UCHEPCHA 3Jech Heuzbeuna
(cormacuno § 12.10).

Bonree mpaMbeM yKazanmeM CJIVKHT TOT (i)am‘ 4To B
M3BeCTHHX HAM CJIy4afAX MNpPOBOAAIIAE HEePBHHE UYTH OT
OPra"goB 9yBCTB K Kope Mo3ra mo MeHbileil Mepe COXpaHAIOT
Ty HAUCIEpCUI0, KOTOpafd NpOM30ILIA B caMoOM OpraHe.
Hanpumep, ojHo3Hadnoe cooTBETCTBHE MEKIY TOUKAMH
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CeTYaTKM ¥ TOYKAMH 3PUTEJBHON 30HH KOPH o0ecledyuBaeT
COXpaHEeHWE AUCIepCHM, NOCTMIHYTOH B cerdaTKe. T o04HO
TaK e OJHO3HATIHOe COOTBETCTBUE, KOTOpoe, KaK Temeph
U3BECTHO, C€O37aeTcA IPOCKIMeH CIYX0oBOro HEpBa HA
BUCOURYI0 00JIaCTH KOpH, ob0ecmeunBaeT cOXpaHeHU® (HcC-
nepcuu, oOOYCIOBAEHHOH pasiuuMAMM B BHCOTe 3BYKA.
Taxum o0pasom, ecTh 0o0JIbIIAE OCHOBAHHMA IMOJATaTh, UTO
OUCIEPCHA HIpaeT B HEPBHOH CHCTEMe BayKHYI0 PpOIb.

J0KAAUBAUUA 6 NOAUCTNATUALHOTE CcUucmeMe

13.18. Hax OyayT nokajumsoBaHb B mOJIHcTAOUIBHOR
cucTeMe peaKIdu HA pasfpaxurens? KaxoBo 6yner pacupe-
HeJeHWe IpylNb AKTUBHHIX IepeMeHHHX BOo BCel COBO-
KYIHOCTY NepeMeHHLIX?

B Takoif cucTeMe peaRUIMA HA JAHHBIA pasgpaKATeNdb
IpH [aHHOM HAYaJAbHOM COCTOAHUW OyneT peryaapHOd H
BOCOpOM3BORUMO#, TaR KaK Ie€Jloe NpefcTaBiaseT coOoi
CHCTEMY, oImpefeNsaeMylo cOcToAHMeM. B 9ToM oTHOmeHUH
noBeieHMWe TeJoro BOodHe 3aKoHOoMepHo. Ho korga mal-
a0aTexs o0paTHT BHEUMaHWe, Kakie IepeMeHHBe O0Ha-
PY/RUIH AaKTUBHOCTh, OHO, BEPOATHO, IOKAKETCA eMy
HEYIMOPATOYeHHHM, TaAK KaK JeTalu IryTedl pacHpocTpaHe-
HUSL AKTHBHOCTH OIPEHeNsAIuch MeTOOM BHOOPOK B aKTU-
BUPOBAHHEIE IepeMeHHLIe OyAYyT, BepoATHO, pasOpocaHb
II0 BCell cucTeMe B RakymieMca Gecmopamgke (em. § 13.4).
Taxum o0pasoM, BoUpoC «JIOKAJNH30BAHA JU pEAKIUADH
IBYCMEICJIeH, TAK KaK HA Hero Mo/KHO JATh JBAa OTBeTa.
HyXHO 0TBeTUTH «jja» — B TOM CMEICIe, 9T0 AKTHUBHUDY-
I0TCA BIOJHE ompefeleHHbe MepeMeHHbEe BCel CHCTeMEI,
HO «HET» — B TOM CMEHICJIe, 49T0 pachpefieleHre ITHX
HepEeMEHHHX He MoAJaeTcA KaKoMy-IuGo mpocToMy omu-
CaHuIo.

Brte MoxkeT, aro Jderde 6yneT MOHATH HA MpEMepe pac-
npefeNeHus B ropojge Tpyb, KoTophie «IHMATY, KOI'a BeTep
IyeT B oIpefieleHHOM HalpaBieHH¥. Dyger au RaHHAA
Tpy0a ALIMMTB, 3aBMCHT 0T MECTHGLIX YCJOBHii: BeTep OU-
pefleIeHHON CUIb 1 HAnpaBleHusa GyaeT peryiaspHO BLISHL-
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BATh OlHY W Te jKe BHXpeBHe IBW)KEHUA, OT KOTODHX H
Oynmer saBuceTh HmoBegennie TpyOu. Ho «reorpadmaeckroe»
pasMmenieHue AHMAMUAX TpyO He o0HApYKUT KaKoii-1nbo
MPOCTONA 38 KOHOMEPHOCTH; €CJIM HA IJIaHe Fopofa OTMETHTh
9epHO# TOIKOU RaKAVI0 TpyOy, OHMAMYI0 IIpA BOCTOIHOM
BeTpe, M KpPacHON TOUKOi — RayKIAyi TpyOy, ARIMAN(YIO
IpY 3amajgHOM BeTpe, TO YepHHE ¥ KpPACHE 6 TOYKH, BEpPOAT-
HO, OKUKYTCA OecmopaAfodHo TepeMemaHHHMH. Takum
o0pa3oM, ABIeHNE (ABIMAMEH TpyOH» B JleTAJNAX feTepMu-
HUDPOBaHO, HO ero Treorpagu4YecKoe  paclpefeleHue
OymeT cIydalHEIM,

13.19. Taxoro ke pofa «IOKaXW3ALMUIO» MH WMeeM U B
HoJAVCTaOMALHOM cucTeMe. B Toit Mepe, B Kako#d Mo3r
(oco0eHno ropa 00IBIMOro Mosra) COOTBETCTBYET MOJHCTA-
OMJIBHOI cucTeMe, MB MOKEM OKMIATH, 9T0 <«JOKAJIH3ALAAN
B HeM Oyger Toro e Tuna. Ha ocHoBe 9TOii I'MIIOTE3H ME
MOI'JHA OH O/RUAATE 0T roJIOBHOI'0 MO3Ta ClefYIOImero moBe-
HEeHUS.

CobHTHA B OKpy:kamomeit cpege OyAyT co3maBaTh He-
OpepHBHHI NoTOK HHQOpMANUM, ROTOpHII OymeT dUepes
OpraHs UyBCTB JoCTUTaTh HepBHoA cucTemH. ['pymma
IEpeMeHHHX, ARTHBUDPYEMHX B HEKOTOpHI MOMEHT, 00HU-
HO OygeT oTINIaThCA OT TPYMIIEl IepeMeHHELIX, aKTHBUPO-
BAHHHIX B OJVH W3 MOCAE[YIONUX MOMEHTOB; aKTUBHOCTH
Oy/leT pacmpoCTPaHATHCA ¥ IEpeMelmaTbesA € TAKOH Ke
KaKyIeiica OecmopAmoIHOCThIO, ¢ KaKoH KAIIW JoKAA,
CAWBAfCh W pPa3felfAfch, CTEKAKT BHU3 N0 OKOHHOMY
crexny. Ho HecMoTpAa Ha 3Ty Buaumywno 6GecmopAI09IHOCTH
mepeMenieHuy, MoBefienNe WEIOr0 BOCHPOU3BOAVMO H
onpeneNAeTcA HAYANBHEM COCTOAHHEM; ecllM Ta jKe caMas
pEARIAA HAUHETCA Kol'ia-i1ubo 1Mo3sKe, TO Te jKe MCXOIHHE
pa3gpaKkuTeNu BCTPETATCA ¢ TEMH 3Ke MECTHHIMU JeTalsaMM,
COBIAAYT Te ke KOMILIEKCH B030yiienuil, KoTopkie OyAyT
B3aMMOMIeHCTBOBATh ¢ TMOCHEAYIONEMH pPasApaKUTEIAMH
TAK jKe, KaKk 3To OHJIO pambine, I B pe3yabTare JUHUA
nosBeneAns OyneT Tod Ke, 9ToO W B IIePBHE pas.

B Taxoil cucTeMe ymalieHHMe JacTH MaTepHala fajo O
9PPeKT, CXOAHDIH ¢ TeM, YTO YCTAHOBUIAN MHOTHeE McCIelo-
BATe/IM B ONHITAX ¢ Kopoil Ooawmoro mo3ra. B aTom oTHo-
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menud Tunndem paboret IlaBuaosa n  Jlsmau. Ilasios
BHpabaTEBal y cofak pasHooGpasHble YCIOBHLE pediek-
CHl, 3aTeM yJajAJ pal3jHYHbe y9AaCTKU KOopH ¥ Haldmopan
BIAMAHAE BToro yjajJeHAus HA BHpaOoTaHHbIE peaKIUH.
JIsmnm ofy4anm KpeC HpoXoAuTh 4Ueped JNaGUPUHTH o
OpHTraTh B o003HAUYeHHEE OTBepCTHA, Ilocle dero Habio-
Jad JeficTBHe aHAJOIVYHHX ollepalyii Ha OpwolOpeTenHbie
HaBHKHN. Pe3ynrsTaTh oKazaauch BechbMa CIOKHEIMH, HO
HEeKOTOpHe o0mue TeHgeHuu OtLIM sAcHbl. O Oepanuu, 3a-
TparuBapouUAe Karoi-indo opraH 4yBCTB HJIY NepBHIe yda-
CTKH IIyTe, IIpOX O UMHX CEHCOPHHIMYA AMIIYIbCAMU B HEPB-
HOM cHcTeMe, OOKYHO BechbMa Pa3pYIIATENbHO CKa3HBAITCA
HB PpPEAKIHUAX, B KOTOPHX UCHOJb3YeTCA JAHHHHU OpPraH.
Hanmpumep, ycnoBHEI pediexc ma 3BOHOK OOHYHO Wcde-
33eT IocHe pa3pyIIeHHWsa YIUTOK, MEepepe3k”M CIYXOBHX
HEpPBOB WJY YRaJleHHWsA BUCOYHHX J0JeH KopH. T04YHO TaK
e peaxIyuy, BRINYAOMEe olpefeleHALNA BHAJ [BUraTelb-
HOY AKTHBHOCTH, Yaiie BCer'o Cepbe3HO HAapYMIATCHA, ecln
HeHTp [~AaHHOTO BUA AKTMBHOCTH IoBpexjeH. (OQIHAKO
yRajienre KOpPH B ApYIuX 9acTAX O0JbIIOro Mo3ra JaBalo
HEACHHE pe3yabTaTH. ¥ AajieHNe NOYTH KaKRoH dYacTH
BEJI0 K W3BEeCTHOMY HApYIIEHWIO pEeaKIUy He3aBHCHMO OT
JOKATHU3ANUY 3TOH 9aCTH M OT THIA MCCIETYEMOro pediuek-
€2 WY HABHIKA; W HeJb3sA OBLI0 HAWTW HUW ORHOH d9acTH,
yZialleHue KOoTOpOH clemududecKy paspymanao OH peaKIuio
VI HaBHK.

JTH pe3yIbTATH CO3JAJH OI'POMHBIE TPYAHOCTH IS
MHOTMX TEOpHA MO3roBHX; MeXaHU3MOB, HO OHYM BIOJHE
COBMECTHUMH ¢ TeopHeill, BHABATaeMOX B HAIICH KHUTe.
N6o B obmmpHo#t NoAMCTAGUIBHON CHCTEME I[€TOCTHASM
PeAKIHMA OCHOBAHA HA AKTHBAIMM MHOTOYUCIEHHHX 3je-
MEHTOB, IMIMPOKO «pasbpocaHHmx» mo chHcreme. Homedno,
110006 TOUHOE YTBOpKIeHWe HYKHO ORI0 OH THIATETBHO
COPMYIHPOBATh, HO JEI'KO BHICTh, ITO KAK IIPOU3BOJCTBO
OyMaru B Arriuu He Onliio GH OCTAHOBJIEHO OIYCTOIMEHNEeM
a1000r0 OTHENBLHOro TpacTBa, TAK M PEARIASA, OCHOBAH-
Haf Ha JefCTBUM MHOTOYMCIEHHHIX ¥ MUPOKo pasdbpocan-
HHIX 3JIeMeHTOB, Oymer B ofimmem GoJiee cTOMKOA MO OTHO-
MIEHWI0 K MeCTHEIM IOBPE/KAEHUAM, YeM peakIusa, cBA3aH-
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Hafg € HEeMHOTHMM KOMIIAKTHO PACIIONIOMKeHHBIMHU 3JIeMeH-
TaMu.

13.20. Jlsmau o6paTua BHUMAHUC HA 3Ty BO3MOKHOCTD
B 1929 r.; on nmucasa, 9T0 ToKaANU3ANMNA OTHEIBHEX CIELOB
maMATH Owia OB COBMECTMMOH C OCHOBHEIMY RAHHLIMH,
AMeIOIVIMIICA B HAIIEeM PAacIOpPAKEHNN, ecliy OLI 3T CJIeJ(hl
ORJIE MHOKECTBEHHLIMH W OHIM IMUPOKO pa30pocaHbl 1o
Beoil Kope Mo3ra, ob0bequnenHEe QYHKIMOHANBHO, HO He
aHaToMIIeCKH. Q) IHaKO OH He MOJBepr 3To IpeaIofoKeHne
HajlbHelmell paspaboTke, W NPUIUHY HETPYAHO IOHATH,
eClIH PAcCMOTpPeTh BHITEKAIONIe W3 HEro CJelCTBUA.

Takaa noxanusanua BHIIAANexa O, KoHeIHOo, OecIlo-
pARoYHON; HO «BecopA0UHOCTEY caMa Mo cebe Malo 4TO
snauyuT. Hanpumep, na aBToMobuabHOM 3aBOME 3aNACHELE 9a-
CTU MOIJIY OH XpaHMTHCA TaKUM 00pa3oM, 9To 3auHume ¢aph
Jemanu OH pAXOM ¢ paguaTopaMu, a BHXJIOIHHE TPyOb —
¢ KOMIIDECCHOHHHIMH MAacJeHKaMH; HO Iofo0Hoe OTCYT-
CTBHUE BUANMOI0 MOPAIKA He UMea0 O 3HAYeHHUA, ecau OH
CYmEecTBOBaJM cmoco0 B caydae HeoOXoIHMMOCTH OHCTpO
HAATH HYKAHU mpeaMeT. B Kope Mosra Gonee cephesroe
3HAYeHNe WMeeT no0aBieHWe HOBOH peaKNmud; IUCTO CIY-
gailHag JgUCHepcHA He [aeT HHKAKUX CIoco00B ycTaHaB-
AUBATh ONpefleJIeHHEe OTHOMEHUA MEKIY JIOKAIHIAIH-
sAvMu. OHA He TOIBKO HE IIPEelATCTBYeT TOMY, YT0o0bI CBA3AH-
HBIe MEJKIY C000f pearuny aKTHBUPOBAJIN YHAJIEHHBIE IPYT
OT [Apyra IepeMeHHHEe, HO ¥ He o0ecneduBaeT pasiwucHUA
COBEpPUIGHHO He CBA3AHHHX MCHKAY cobofi pearumil; oHa
masKe [OUYCKAaeT, 9To0bl OHU WCIIOAB30BAJM oO0NMe Mmepe-
MeHAEe. MB He Mo)KeM HCXORUTH M3 TOTO, YTO He CBA3AH-
HHE [pYr ¢ KPYroM pPeaKIV¥! BCEerfa HACTONBKO pa3nuda-
I0TCA 110 CBOMM CEHCOpHHM (opMam, YTO BHI3HIBa€MEIe MMH
AKTHBANUM Beerga OyayT pa3oOImennl, TaK KaK COBEPIIEeHHO
He CBA3AHHBIE APYT ¢ APYI'OM pasfpasKATeNN UHOTHA MOI'YT
oKa3aThcA BechMa cxonauMu. Mexxny Tem nuddepennnanus
MX [og9ac MoMKeT HMeTh OY€Hb BajKHOE B3HAYEHHO —
HalpUMe], B DKYHMNIAX pAX BepTHKAJIBHEX II0T0C MOMKET
OKRa3aThCA M CTe0NAMU TPOCTHHKA U 3aTAMBIIAMCHA THIPOM.

Mamxo Toro, 4to jgucmepcus BemeT K OecHopAm0dHOMY
COEIVMHCHHI0 MTOICHCTeM, co3gamomeMy OoJbInue BO3MOK-
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HOCTH CJAYYAHHOT0 B3aMMOMEHCTBUA B CMemieHIst; enfe 00Jib-
me DyTaHWIB J00aBIAeT KajKALIM HOBBIAT arT HAydYeHUA.
Jlaske eciiM yCTaHOBHICA KAKOU-TO IOPAJOK B OTHOMEHUAX
MEKIY  [OpeKAVUMHE peaKIuAMH, KaKIoMy [J00aBJIeHUIO
HOBOM peakIUU IpermecTByeT HepHof, CIYIAHHHX Ipod
n ommOOK, KOTOpH#l Heusbe;kHo OyNeT BHBHBATH H3MeHe-
HUA B CTYHEeHYATHX MeXaHW3MaX, yiKe NpHCHoco0IleHHbX
K IPEKHAM peaKIWAM, BHBHBAA TeM CaMHM HApYyIIeHHe
nociaefanx. Taxum oOpaszomM, HAa IIepBHiE B3IIAA MOII0
6H morazaThbes, 49ro nogodmam cucTema Hem3OeyKHO IpU-
BefeT K Xxaocy. Tem He MeHee a1 Hajeloch MoKa3aTs (B § 10.4
U fanbme), 9To B JefCTBUTEIBHOCTY OCHOBHAA TOH/IEHITHSA,
BecbMa BepoATHO, OYHAET COCTOATH B HEIpEepHBHO B03pac-
Talomed agarTamiu.
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HOBTOPHHE PA3IPARUTEJIN
1 NPUBHEAHUE

14.1. B aToii ritaBe MH Opof0iKaeM Hccle[0BaTh HOMH-
CTaOMILHYIO CHCTEMY, HO HECKOJIBK(Q OTCTYIIAEM OT OCHOB-
HO# JIMHWN: 9MTaTeNXb, KOTOpPHI mepeier NpaMo K Iia. 15,
HUYEro He IoTepsAeT B cMbicie Jorudeckoit cBasu. TeMm He
MeHee HacToAmAasa INlaBa BKJIIOYEHA B KHHTY o JBYM
NpHIAHAM.

Bo-nepBHIx, 31ech YATATENH IONYINT HEKOTOPYIO <IpaK-
THKY» B PACCMOTPEeHUU HOJIMCTAOMIBHEIX CHUCTEM M YBH-
JUT, KAKUM 00pasoM CHCTEMH 3TOr'o THIA MOKHO 00CYyHK-
IaTh B of0meidl M B To ke BpeMA TodHOR (PopMe.

Bo-BTOpHIX, 3Ta IyaBa emie pa3 WIJNIOCTPHPYET OHUH
U3 OCHOBHMIX Tes3HcoB RHHru. Horma cmcrema «mueT K pas-
HOBECHIO», [IepBOe BIedaTIeHne TAK0BO, 9T0 BCE HHTEPECHOe
yiKe Io3aa¥; 9To BIedaTienWe dYacTo OHBAET BEPHEHIM,
KOIJla CHUCTEMA IIpOCTa M paBHOBECHE IOXO0Ke HA COCTOSM-
HYE 9aC0B, Y KOTOPHX KoHYUJICA 3aBoj. OJHAKO MHEL CTpe-
MHUMCA IOKa3aTh B 3TOM KHMI'e, 9TO KOIZid K paBHOBeCHIO
UIeT CAOXHCHAS CHCTEMA, COCTOAHHSA PasnHIHHX ee dacTed.
IpH JOCTHKEHMH PAaBHOBECMA HAXOUATCA B CJOKHHX OT-
HOmEHUAX (M 3To KaK pa3 dacTo yOycKarT U3 BUAY).
Ipu n3ydenun sTUX oTHOMEHUH BCKpHBaWTCA HeoOHIHEE,
mopasuTeIbHEe 0CO0EHHOCTH, NpEefCTABIAIOIINEC YPe3BHI-
qaitHo Oonbmoil wHTEpec MMeHHO [AJA TeX, KTO H3ydaeT
noBefeHue ;KABHX cymiecTs. IHHanopumep, B . 8 (o roMeo-
cTarte) MH MOKA3AJU (TOJBKO» CHCTEMY, ABIKYMYIOCA K
paBHoBecHO (CM., HaIpuMep, gur. 37); m BCe ke BCIAENCT-
BHU6 TOT'0, 9T0 CHCTeMa M YCIOBUA OLIIN «CTPYKTYpUpOBaH-
HEIMU», MOMKHO OBITO HpOCHEUTh WHTEPECHHC OTHOIIe-
HUA MEKAY AeHCTBUAMH M B3aMMOJeACTBHAMH DasIUIBHX
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gacTell mpH KOHEYHOM paBHOBECUY W HA HYTH K Hemy. 9TH
OTHOIIEHUA IPEJCTABIAIT co00H To, 9TO MEl OIIpeXeNUIH B
1. D Kak «amanrtanuwoy. B HacToAme# IIaBe MH JaguAM
eme OAMH IPHMEP TOr0o, KAaK CHCTEMa, BCEro TOIbKO»
BAYDAA K PABHOBECHIO IpPH CJHOKHOM KOMILTIeKCe INOBTO-
PAIOIIAXCA BXONHHX BeJMYHH, TOXKe XBPaKTepHU3yeTcsd
HoBelcHHeM, NHTEPECHHM [Js ICHXolora m (Hamolora.

14.2, Haunem ¢ onpepienenma. Horna moie cofiepxur
MHOI'0 pABHOBECHHX COCTOfHHH, TOTAA, IOCKOIBKY Kamas
JBHUA IoBeJeHNA HOJDKHA OKAHIMBATHCA HA  KAKOM-MO
COCTOAHNU pABHOBeCHA (MAW NWKIe), JHHEUH IIOBeReHHA
rpYNONpPYIOTCA TAKHM 00pasoM, UTo JWHHA OAHOH IpYIIH
CXOATCA K OfHOMY 00meMy KOHIY (LHKIY AN COCTOAHMIO
paBuoBecus). IloaTomy mone Mosxer OHTBH paspgelieHO HA
AYCHKA (KOH(QMOPHTH), KasKgasg H3 KOTOPHX COJepKHT
OAHO H TOJBKO OJHO COCTOSiIHMe paBHoBeCHsd (MAHM IHKI),
K KOTOpOMY B KOHIE KOHI0B NpPHEXOAUT Kamaaa JMHHSA
HoBefieHNA, NPoXoAsmiad B JaHHo#l o0mactm. (QcCHoBEOE
CBOHCTBO TaKOH sAYeHKH COCTOMT B TOM, UTO pelpe3eHTa-
TABAAA TOYKA, BHAYAJe HAXOQMBmMAsACA B JI000M ee MyHK-
Te, 1) He MoKeT BHIATH U3 A9eKHN U 2) OpUAET K COCTOAHNIO
paBHOBECUA MM IMKIY, B KoTopoM H OGYHeT OCTeBaThCA 0
TexX mop, IoKA He M3MEHATCA 3HAYeHHA IIapaMeTpoOB.

PaspmelleHre Bcero MoJdA Ha TAKOr'o poja sAYeHKH CBOMH-
CTBEHHO HE MAMMHAM KaKoro-to ocoboro THHma, 8 BCEM
CHCTeMaM, OIpeelIAeMLM COCTOARMEM M MMeomuM 0oabie
OHHOTO COCTOAHMA PaBHOBECHSA HJIN IHKIA.

Il pusvirarue

14.3. IlocMoTpuM Temeps, ITO MPOU30HET, 6CAN HA CH-
cremy GyAeT HoBTOpHO B03/lefiCTBOBATE OJAH U TOT ’Ke BM-
nyascani (§ 6.5) paspmpakurens S M HPOMEKYTRE MeHsy
IOBTOPHHIMH pPa3fpakeHuaMyu OyayT J0CTATOIHO JJIHTENb-
HHIMH JJIA TOro, YTOOH cHCTeMa NpHXORHNA B COCToAHWE
paBHOBECUA A0 HACTYIUIEHUA O0YepeJHOT0 pPAa3PAKCHUA.

Cornacuo § 6.5, wMIyJabcHL# pasppakuTeds S Oyper
cMeI[aTh pellpeseHTATHBHYI0 TOYKY W3 JioGoro JaHHOIO
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COCTOAHUA B olpelleleHHOe VIHOe cocTosgHUe. TaruM o06-
pasoM, HelficTBue pasgpasKuTeNsA S (Ha pelpe3eHTaTUBHYI0
TO4KY, HAXOAANLYIOCA, KaK TOMBKO YTO CKa3aHO, B COCTOM-
HVW DABHOBECHA) COCTOUT B TOM, UTO OH NMEPEHOCHT €e B
KAKYI-TO olpefelleHHYI0 TOYKY ToJdsA B TaM 0CB0o00s/JaeT
ee. Ha ¢ur. 52 pmokasaHuH pasJWYHHE BAPHAHTH 3TOro
Iponecca.

@O ur. 52. Ilone cacremn ¢ 12 Korduio-

QHTAMH, KaIKIANH M3 KOTOPHX COJEpPHKAT

COCTosTHUEe pPaBHOBecHA (MOKa3aHHOE TOd-
KO#H) WM UumKA (X, cJiesa).

CrpelriaMu MOKASAHEI CMEIleHUs, BLISHIBACMLIC PasHOpaMNTelIeM, KOorga pemnpe-
AeHTATHBHAA TOYKA HAXOUHUTCA B TOM HJIM WHOM COCTOANUMN DaBHOBECHUA HJIM Ha
OfHOM H3 YYacTHOB uukia X,

IMpepnonosus, cucTeMa HAaXOZUTCA B pPaBHOBOCHM B
Touke A; B peayabraTe Bo3[eificTBHs S pellpe3eHTaTUBHASN
TOUKA IepeXoiuT K IPOTUBOIOIOKHOMY KOHIY CTDEIKH,
B JAHHOM IIpUMepe — B Jpyryio sAdeidry. llociae aToro
CUCTEeMa, COlJIACHO IHIoTe3e, OcTaercA IpefoCTaBJICHHON
caMoii cebe, MoKa OHA He MpUJieT B paBHOBecHe; BTO 03HA-
gaeT, uTo Oymer JeficTBoBaTh OCHOBHoe Doje, KoTopoe
puBeeT ee B JaHHOM clydae K PABHOBECHOMY COCTOSHHIO
B. 3nech cucTema 0CTaHETCA 10 CIE/IYIONIEro BO3AeHCTBIA S,
KOTOpoe B TOM IpuMepe LepeMecTHT ee B HOBYIO AYEHKY:;
Temeph OCHOBHOE [0JIe IIPUBOJINT €€ K COCTOAHUIO PABHOBE-
cussi C. Tar ToodepeHoe Bo3JeficTBYe.S H OCHOBHOI'0 II0JA
IlepeHOCHT CHCTeMY M3 OJHOI'O COCTOAHHA PABHOBECHS
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B [pyroe, moka oHa He mocturHeT Touxu K. WUs aToro coc-
TOAHUA S CMeImaeT ee TONBKO B Wpefeiax Toi ke ATeHKH,
U CIIOHTAHHO® M3MEHEeHHe CHCTeMHI IIpUBOAUT K ee BO3Bpa-
mernio B F. Teuepr paspparkurend S (oKasuBaomui,
corjacHo TuUiloTe3e, OJ[HO3HAYHO olpefielieHHoe AeicTBIe)
IepeHOCHT ee Ha Apyrod KOHeI| CTpelIKHA, OTKY/a oHA CHOBA
Bo3Bpamaerca B K. 91a curyanua 6yier KoHeuHo#, N pel-
pe3eHTaTUBHAA TOUKA Temeph <«3aXBadeHay sueiiroi E.

Mo:HO BUETE, 9TO 9TOT HPOTece usbupameden; pemnpe-
3eHTATHBHAA TOUKA 3aKAHYMBAeT CBOM CTPAHCTBHA B TAKOM
adefike, B KoTopoilt S-cMemienue me 6ue00um cucTeMy .3a
npenent saeiiku. Taxue agelinu, kak A, C u D, npu S-cMe-
IMeAUY BEHI3BAHHOM BHEIIHVM (DAKTOPOM, He MOTYT YHAEpHATH
B cebe pellpe3seHTATHBHYI0 TOYKY B YCI0BHAX paccMaTpUBa-
eMoro Ipolecca; TaKkue sdeiird, kak K, J m L, Moryr «sa-
XBATHTLY ee.

14.4. Ha ¢ur. 52 morasansl ABa 0CHNOKHEHHA, KOTOPHE
clIeRyer PAcCMOTPETH. Paf¥ MOJHOTH.

‘IlepBoe (mokasammoe B IpaBoii TaCTH CXEMBI) COCTOHT
B TOM, 49TO MOTYT HpOMCXORHTH COORTHA, NpH KOTOpHX
nmpoiecc MepeMelleHUA pelpe3eHTATUBHOH TOYKH IUKIN-
YecKH IMpoBOAUT ee gepe3d aueixum P, Q, R, P, Q, P, ...

BTopoe ocioxaenme moxasano cuesa (X), rue A9eHMKa
COREPHUT OHUKI. Pasfpaskutennb S MoKeT BRIBHBATbH pANX
pasIMUYHHX CMEImeHWH U3 9TOro0 NHMKIA, CMOTPA IO TOMY,
B KAaKOH MOMEHT BO3JelcTBYeT HMIOyJIbC (T. €. [ MMEHHO
OKA/HeTCA B 9TOT MOMEHT penpe3eHATaTuBHAA TOYKA).

Bollpoc 0 ToM, OOHYHH JH B HepBHOH# CHCTeMe TaKHe
IHUKJIH (BHYTPH AYeeK NIN MeKAY HUMU), JOJMKEH pelaThb-
cA sxcuepuMenToM. LlwKa, sakioueHHNE SHYMpU AICHKH
(mampumep, X), BpsAj AU HoBJIHAET HA BHBOAH, KoTophie
OYNyT chellaHH HIKe; B DToM cilydae Jubo Bce S-cMeile-
HUA JISKAT BHYTPH AYCHKM (TOI/[a pelipe3eHTATHBHASA TOUKA,
Kak ysKe TroBOpHJIOCH, OyHeT 3axBadeHa e10), IHO0 pelpe-
3eHTAaTUBHAA TOYKA pano WM MO3JHO BHIgeT H3 AYeHKY
(1 muKA y:ke He OyJer Hac mHTepecoBaTh)., Hampumep, Ha
Qur. o2, ecam ToABKO IIepHo]] IUKJIA He HAXO[HUTCA B Ka-
KOM-TO IIPOCTOM TOYHOM OTHOINEHHH K 9aCTOoTe BO3NEHCTBUA
S (BepofATHOCTH 3TOr'0 pPAaBHA HYIW, eclu ob0e BeanImphl
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MOI'YT H3MEHATHCSA HeNpepHBHO), pellpe3eHTATUBHAA TOUKA
NedcTBATeNbHO HoKmHeT muKA X M B KoHIle KOHIOB Oyjaer
saxpauena suedikoit K. (Huxka P, Q, R, BroCUT oCIOMK-
HEeHUs, KOTOpHEe MOMKHO paccMoTpeTh Jumb 1pu Oolee
neTalIbHOM aHAJH3e.)

14.5. JlarHoe ollMCaHUE He ABJACTCA CTPOrHUM, HO ero
Jer'Ko CAedaTh BHoJHE TOYHBIM. QOHO TIPUBOAMUTCA TOJIBKO
A HMIIOCTPAIAN TOro Te3nca, YTo IpH IOBTOPAKIEMCS
pasapakuTesie (eCId WHTEPBANH MEKAY NOBTOpPEHMAMNA
OCTATOYHH IS TOT0, YTO0H cUCTeMa OpUILIA K COCTOAHMIO
paBHoBecHus) moJHCTA0HWIBHAA CHCTeMa usbupameidvha,
TAK KaK paHO WJIHM TO3[HO ee pelpe3eHTATHBHAA TodKa
nomajgaer 6 Aueiky, U3 komopoii pasdpaxcumenv He MOKHCEM
evisecmu ee. W1 ecau ¢gasosoe mpoCTpaHCTBo 00JiajjaeT MeT-
pPUKON H HEIpephBHOCTHIO, TO pPACCTOAHME, HA KOTOPOe
pasgpaskuTelb S B KoHIe KOHI[OB CMemaeT To9Ky, Oyier
MeHblULe cpedHe20 paccmoanUsL, TAK KAK KOPOTKHE CTpeJKH
UMEI0T MpenMymiecTBo. TaxkuM o0pasoMm, «KOIHIECTBO
M3MeHeHHUA», BEIBLIBAGMOT0o IIOCJEL0BaTeJIbHBEIMH BO3JEM-
cTBUAMA S, CMemaerca OT cpefHel BeINYUHE K HeKoTOpou
MeHBbIICN BeJUIHHE. |

3nech MBI MokeM 000HTHCH 6e3 BLIUMCIEHUH, HKACAI0-
TAXCA TOIHOr0 KOJUIeCTBa: UX MOMKHO OCTaBUTHL JJIA TeX,
KTo cHOeNManbHO  HHTepecyerca oTum Bompocom. Mu
OJRHSI JHIL OTMETATh, 9To Pe3yJbTAT IAHHOrO IpoLec-
ca we cummempurer. IlpencraBaaa cebe caydaidHBIM 00-
pasoM COCTABIEHHYIO CHCTeMY U3 CIYYaMHEIX YacTed, MBI
CKJIOHHH [eJIaTh BEIBOJ, 9TO € peaKuyus Ha HOBTOpPAIOIIee-
cH pa3fipaskeHHe MO;KeT C OfUHAKOBOI BepOATHOCTBIO BO3-
pacTaTh UIM yMeHbmaTbcA. Hamu paccy:xpennsa DOoKa3bi-
BaioT, 9To 9TO He TAK: B CaMOH OCHOBe CHCTEMLI 3aJI0KEHA
TeHAOHNS K YMOHBIICHWI0 peaKIuMu.

Ecrb ppyras, ropasmo Oonee ciabas, JUHUA apryMeH-
Tayuy, ¢ HOMOMBIO KOTOpOH MOKHO C[leJaTh 3TOT BHIBOJ,
Gomee oueBMAHEIM. Mpl mojkeM HpHHATH 33 aKCHOMY, TTO
«6oIpIMe» PeaKLu: B o0meM BHIBHBAa0T Oolbule U3MEHE-
HEil B cICTeMe (MM CBA3ANH ¢ 66IbMIME 66 H3BMEHEHIAMN),
geM «MAaJEey. ECIN peaknuM okasbBaoT Kakoe-1mbo o0-
paTHOE JleiicTBAE HA ¢BOU CO6CTBEHHBIC NPUINHBL, TO «00b-
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a.ar.%

mue» peakpuy OyuyT B oOuieM BHIHBAThL GoJdbmuee HsMe-
HeHHEe B TOM, 9TO jellaeT uX «0oabimummy, «MaJIEIe» e pe-
akquu Jumb B He6oAbmioll CTemeHm BiadsT HA GAKTOpH,
nenajome nx «MaaumMmy. HosroMy darTopsi, BH3KBAIOMHE
MEHBIIYI0 peakiuio, Ho Ipupoje CBoeii mMeT Ooibixe
INAHCOB COXPAHUTBCA, 9eM (aKTOpH, BEI3HBalomue GGIb-
myo peakuuo. QTCI0a W BHTEKaeT TeHACHOHUA K yMeHb-
IICHMIO. .
(Ecanm aToT BHIBOA TpebyeT MIIIIOCTpAIAN, MOMKHO pac-
CMOTPETh TaKod BOIIPOC: KOTOpHIT M3 ABYX MAJIbUYMKOB,

D D D

Bpemss ——

~dur. 53. 3anEch NoBeJeHEA ToMCOCTATA.

B kamALl ua MOMEHTOB D ouneparop cMemaer Mardut (Jjiolsa 1| Ha MoCTroaHHLIM

yroa. Jleficreue 3Toro CMemeHus ZOXOONT HAO GlOKa 2 Yepes erc YHHCEIeKTOp.

Korga moJio:xeHHE 9TOr0 YHHCEIEKTOPa TaKOBO, UT0 MAar#wMr 6Joka 2 pocraraer

RPUTHYECKOr0 COCTOAHHA (IIOKAa3aHHOIO ITYHKTHMPOM), 3TC IHNONQHEHHE HSMC-

Hrerca. IIocje YeTBREPTOr0 HBMEHEHUA YCTAHOBHKA YHHCENEKTOPa 00yCIIOBIU-

paer JUIIE HeOOoJbHOIge CMEHmeHUe MarHura B 6JIOKe 2, H MOSTOMY B JHaJbHeNHmieM
OHA COXPAaHAETCH.

caMoCTOATENbHO ycTpauBalouux deilepBepku, umeer Goub-
e NAHCOB BEIKUTH — TOT, KOTOPBIA HEITAETCHA YCTPOHTD
camMbiii Oonbimoll peliepBepk, WX TOT, KOTOPHHU CTapaeTcs
cleJIaTh CaMBIii MaJdeHbKHI?)

14.6. Ilpouecc «mpuUBHIKAHAA» JEIKO IPOLEMOHCTPHUPO-
BaTh, H049TH B OaHaAbHOU (opMme, ¢ MOMOIIbIO I'OMEOCTATA
(koTOpEI paccMaTpUMBAETCA 3Jech KaK CHCTeMa, Xapakre-
pH3YyeMas TepeMeHHON «IoJlodieHme YHHCEIEKTopa», TaK
49T0 Y HEr0 MHOI'0 PABHOBECHHIX COCTOANMIL, OTIAMIAIONMX~
cA ApYr OT Apyra BeJU4HMHON 3Toii mepeMeHHOMH).

Taxoit mpouecc Dokas3aH Ha ¢pur. 3. boum coeuHeHE
nBa Gioxna mo cxeme 41— 2. Jleiicteue 1 — 2 onpegenanocs
HoJdo}KeHUEeM YHHCeJeKTopa 06Joxa 2, KOTOpHH H3MEHAJN
moJIokeHue, eclan OJoK 2 HepeXofud CBOM KpHTHIECKUE
cocToaana. ToI'a omepaTop HOBTOPHO BO3JedCTBOBAJI
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Ha 670K 2, mepemeniaa marant Gaoka 1 (D). Beaxuit pas, -
KOrjia YHHCeleKTop HepejaBail Gioky 2 «Goaemoir a¢-
GerT», IoOJo}KeHHE YHMCEIeKTOpa OJ0oKa 2 WM3MEHAIOCH.
Ho Kak TolbKO yHWCeJleKTOop HpHXofui B IoJIoMReHUE,
Ipy¥ KOTOpOM Bo37eiicTBne OO HeJJOCTATOYHHM [AJA TOTO,
9To0H OpUBORUTDL 0JIOK 2 K KpUTHIeCKAM COCTOAHHAM, 3TO
nonoenne guKcEpoBamoch. TakuM o6pa3om, IpH HOBTO-
PEHUH IIOCTOAHHOTO pasgpaskuTens (D) aMmiInTysa
peaKnu;m 2 DHoCTelleHHO YMCHBINAJIach.

D D D D
/ = ~ A A

|

Bpewm —
U -
= H— — -

® mr. 54. BaamMmopgeiicTBHE JBYX 6J0KOB roMeoCTara,
ofpasyomux yasTpacTaGUIbBHYI0 CHCTeMY.
-]
B kaxauit us MOMeHTOB D omeparop cMemaeT MarHUT GNOKa { HA MOCTORHHHIA

yroi1. Ilepboe #e noJe, npyu KOTOPOM Takoe CMemeHNe He BegeT K KPHTHYECKOMY
COCTOAHMIO, B HaJbHelIleM COXPAaHAETCA.

L/\/‘“T

Tor ke mpomecc B Gomtee clokHoi GopMe MoKa3aH HA
dur. 54. Baaumopeiicteyror aBa 6aoka: 1:—2. Jeiictsme
o0ouX HOpPOXOoAHT 9depe3 YHHUCEJEKTOpH, Tax 9To ILeloe
yabTpacTabuabao. B wa)pasii m3 momenToB ) oneparop
cmemaJ Margur Osora 1 Ha ofmHO M TO Me paccToAHYUe.
Ilocie mepBoro «pasgpajkeHnA» peaKUuA OlloKa 2 NIpHBena
CHCTEMY K ee KDHTH4YECKNM COCTOAHUAM, M Oaaropaps
yabTpacTabuiabHoCcTH GRUTO HAaliieHO HOBOe OKOHYATeIbHOE
molle. Bropoe paspgpaskeHve BHBBAJ0 TAKOHU Ke IIpolecc.
Ho =ma aToT pa3s oxoHYaTedbHOE IoJe OKAa3aJ0Ch TAKHM,
aro cMmemenre D yike He MpUBOIHIO GI0K 2 K KpUTHISCKUM
COCTOAHNAM, M 9TO Hojie, TakuM o0pasoM, 3aKpemmiockh.
M 3pech Opu ORHOTUNMHOM Pa3fparKeHUM peaKIuA yMeHb-
IAAACh,
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14.7. B nmoBegeHum KUBOTHBIX ABJEHHE «IIPUBHKAHMAY
BCTpedaercd BecbMa 9acTo: eCH Ha JKUBOTHOE BO3efCTBYIOT
NOBTOPHEIE® PA3/IPasKUTENH, PeAKINA MOCTeTIeHHO 0CNIafasa-
ercsi. HeKoropsle aBTOpPH CUIMTANN 9TO H3MEHEHHe ITPOC-
Telimeil Gopmoit HaydeHuda. HelipoHHbBe MeXaHU3MH 37eCh
He 00s3aTeNbHH, TAK KAK «IpUBHKaHue) ACHO o0HApYyHN-
BaeTCA Yy NpPOCTEUIINX: -

«AMeOBI 00JIAAI0T OTPHI[ATEIbHEIM XeMOTAKCICOM
Ha BOZOIPOBOAHYIO BOAY WJIN HA BOAY, B KOTOpOH
coflepikajiach Kakaa-nmbo mHasg KyJAbTypa, HO HOCHe
IIepeHOCa B TAKYI0 BOAY OHH BeAyT ce0s HOPMAalIbHON.

«Ecnmm mapamenuio momMecTuTh B 0,5-IponeETHHA
pacTBOp XJOPHCTOTO HATpPHUA, OHA cpasy Ke obHa-
pYKHUBaeT «peakumio uzberanmsa»... Ecam pasppaxa-
jomuii aTeHT He HACTOJIBKO CHIeH, 9ToOH OKazaTh
NpAMoe paspymuTeIbHOe [eiicTBie, peakuus depes
HEKOTOpoe BpeMs IpeKpamaercsa U MapaMenud ma-
BAalOT B pacTBope TaK jKe, KAK OHN paHbIme NJIABAJH
B BOJE».

(Il;keHHUHTC)

CymecTBoBajio MHEHUE, YTO (IPUBHIKAHUEY» OCHOBAHO
HAa YTOMJIeHHW, HO B onbTaX XaMppu yToMIeHWE YAAIOCH
UCKIIOYATH, JTOT aBTOp paboTad ¢ YIHTKAMHI W BOCHOJb-
30BAICA TeM, 9To MNOCTYKUBAaHWE MO MAOCKe, Ha KoTopoil
CHANT YJIWTKA, 3a4CTABIsET €6 CKPHIBATBCA B DAKOBHUHY.
Horpa pasppaskenme MoBTOPAIOT ¢ KOPOTKUMHM HHTepBaJia-
MH, YJIUTKA TepecTaeT pearupoBaTh. XsM@pm YyCTAHOBHII,
9T0 TpH JIETKOM TOCTYKUBAHMM TNpHUBHKAHHE HACTyHaeT
CKOpO, & IpH J0CTATOYHO CHIBHOM — MOKeT He HACTYIHTh
BoBce. CoriacHo Teopum YTOMIEHWA, CJIEHOBANO OB OKH-
XaTh o0paTHOTro, TAK KaK OHO KONKHO HACTYNATh OBICTpee
npn Oollee CUIBHOM pasipajeHun, BeAaymeMm K Oonee
SHEePrUYHOMY BTATMBAHUIO YJIATKH B PAKOBUHY.

Brjasuraiock MHOKECTBO CHeNHMAJLHWX oO0bAcHeHnil
MeXaHH3Ma INPUBHKAHHA, HO TO, 970 OHO CBOHCTBEHHO
II09TH BCEM KABHIM OpPraHU3MaM, JONKHO HOCKAa3HBATH
HaM, 9T0 B 0CHOBe er0, BepOoATHO, JeKUT KaKoU-To PaKTop,
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ropaspgo Ooiee pacmpocTpaHeHHHH, 9eM Helpodusmnosoru-
yeckndi. CrazanHOe B 5Toll riIaBe I03BOJAET IpPEANOJIO-
’KHTh, 9TO OH MO’KeT B ToH WM HHOH CTeleHN 00HA pYKATH-
¢ BO BCeX MOJNCTAOHABHALIX CHCTEMAaX, eclii MOEBEPraTh
X BO3JeACTBUI0 IOBTOPHOTO  pPa3RpasKuTeNAdA UJIA BO3-
MYIMEeHHAsA.

Caalote e0amyujeHus

14.8. PaccymxpeHns coBepmieHHO TaKoro jke THHA, CO-
CTOAIIE B IIOUCKAX BO3MOMKHOTO KOHEYHOI'0 COCTOAHHS,
HpUMEHHMEL 1 B TeX CIy9afX, Korja S — He B TOYHOCTI
OOBTOpAEMELI pas3gpaKureib, TAK 9To «MOBTOpPEHHA» ero
00pasyior BHOOPKY H3 COBOKYTHOCTH BO3MYWIOHHRE, UMEIO-
DMX KaKoe-TO XapaKTepHoe paclipepseidenue. B aToM cay-
qae ¢ur. 52, HaOpUMep, 0CTAalAach OH HEH3MEHHOH B OT-
HOIMGHKM s9eeK M PABHOBECHBIX COCTOAHHM, HO CTpelKa,
AAYMAA 0T KaK/[0r0 PAaBHOBECHOTO COCTOAHHA, MOTepAa
OH CBOIO OJHOBHAYHOCTH M IPEBPAaTHIACH B IYIOK H3BECT-
HEIM 00pasoM pachnpefiefIeHHHIX CTPEJIOK, U3 KOTOPHX NpH
KayKIoM Bo3MYIleHHH Buibupanach O MerooM BHOOpOK
KaKaa-Iubo ofHA.

Pesyarrar Oyper amanorndsuM, - PenmpesenraTuBHAsA
TOYKa BCKOpe NOKHHET TO PABHOBECHOC COCTOSHHE, OT
- KOTOPOTO CTPeJNKH pacXoffATcd o APYruM sgIeMKaM; a To
PaABHOBECHOE COCTOSAHHE, OT KOTOPOT0 OTXOJAT CTPEeIKH,
KOHYAImeCAd ToJbKO BHYTPU [JaHHOH AdYelkn, Oynmer
CIY)KHUTD [JIA mee <IoBymkoi». Taxkum obpasom, Monu-
cTabmabHana cucreMa (eciid OHA HE COlePIKAT IUKJIOB)
n30MpaTeNbHO J(BHKETCA K TAKUM PABHOBECHHM COCTOA-
HUAM, KoTophle yCToMYMBHL K JeiicTBHI0 CJIA0KX Hepery-
JAPHHX BO3MYINEHHI.

14.9. 3To oTHOCHTCA KO BCEM BO3MOKHLHIM BapHAHTAM
nojeii (TIaBHEIX NepeMeHHHIX), N30MpaeMLIX yJABTpacTa-
Ounbmoit cmcremoit. PaccMoTpmMm, HampuMep, TpH TOJA
Ha ¢ur, 55, KoTOphe MOTyT CIYKMTh OKOHIATEABHBIMU
MOJAMM CHCTeMbi, HpejcTaBieHHoli ga ¢ur. 32. B mousax
A u C pempeseHTaTHBHAs TOUKA, MPeJOCTABIEHHAA CAMOH
cebe, RANPABHTICH K COCTOAHUIO DABHOBECHA B QCTaHETCA B
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HeM. Ecian mocae aToro mnpomsolifier cMemeHMe BJAEBO, TO
MOKET CIIYYHTBCH, YT0 OHO OyAeT AocTraTo9Ho JIA TOrO,
9T0OH penpe3eHTATUBHAA TOUKA JOCTHIIA (pPOHTA KpHUTH-
YeCKUX COCTOAHHUM B Hose A, Ho He B Hose C; HodTOMY ToJIe
(' MoOKeT COXpaHHTBCH HOCIE CMOIIEHWA, Pa3pyMMBIIEro
noqe A. TogH0 TaK e CMeIIEHNe PeNpe3eHTATUBHOI TOUKN,
Haxo/AmencA B MUKIe Hoda B, cKopee mpuBeier K maMe-
HEHUIO II0JIA, 9eM TaKoe ;Ke cMemieHne B mode C. Taxum
obpasom, mome tuma C ¢ COCTOSIHMEM paBHOBECHA (M3

Y
2= e\

*

7.

N, O\
/

G uar. 55, Tpu mona yabTpacTabHALHOX CHCTEMH,
ofiagaomue Pas3NIHOH YCTOMUMBOCTBEI0O MO OTHOIIe-
HMI0 K CIYYalHHM MaJhiM BO3MYUIEHHSAM.

067IacTH KPHTHYECKHMX COCTOAHUM SaMTPHXOBAaHLI,

ueHTpa «6eoi» obaacTu B oOmeM Ooliee yeToldMBO K meil-
CTBHIO CMEILeHHIT, 9eM MoJIsi, B KOTOPHX COCTOSHHUA PaBHO-
BeCHA WM IAKJILI HaXxoAsaTrca 6amie K Kpap sTol obmacru.

14.10. Rak mnposBuaack OB 3Ta TeHACHUUA B HOBe-
JIeHUN KUBOT'O opraHusma?

B § 7.23 Ooio mokasaHo, 9T0 ToJIe MoMKeT OBITE OKOHYA-
TeNBHHM H B TO K€ BpeMA MMeTh BCEBOBMOKHBIE HpUdy/l-
JUBBIE 0COOGHHOCTU: IWKJIL,  PABHOBCCHBIE COCTOSHUSA
BOmu3u Kpag «beqoit» 006acTH, OXHOBpPEeMEHHOE HAJININE
CTaOMABHLIX W HeCcTAOMIBHLIX JUHWHA, MHOKECTBEeHHEE
COCTOSIHHS pPAaBHOBECHA, MHOKECTBOHHBI® NUKJIK ¥ T. .
N3-3a Taxoro paszumooOpasus ¢opM HoJAA TPYAHO PENINTH,
BCerfa I QKOHYaTelbHOe IoJe HPUTOoHO A yep:KaHUuA
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CYWeCTBeHHHIX IepeMeHHHIX B HOpPMAaJBHHIX Tpejelax.
Ho B pgeranbsoM wucciegosanpy HajpoOHoCTH He OBLIO:
MBl TOJIBKO UTO BHJENH, 9TO BCe TaKUe «IpUIy/JIHBHIE)
HoJs WMeT TeHAeHNUN u3dUpaTeibHO Pas3pymaThbed,
KOI/la Ha CUCTeMY BpeMs 0T BpeMeHH Bo3/1eNCTBYIOT Hebolb-
mHe cAyJaunse Bo3Mymenns. IfocKoabKy Takme Bo3Myimne-
HUA HEOT/eJUML OT pPeAJIBHHIX YCJI0BUH CYIECTBOBAHUA,
B TIpoiuecce «o0TecHIBaHUA» TAKHE TIOJA MOCTEIIEHHO 3aMe-
HAIOTCA HONIAMH, CXONHHME ¢ moseM C Ha ¢ur. 35; aToT
IpoIece melicTByeT HpocTo TAKWM 00pasoM, 9TO0H penpe-
3eHTaTABHAA TOIKA HAXQIUIACH MoaJIbile 0T KPUTUIECKUX
COCTOSAHYUH.



I'naca 15

AJAIITAILASA
B NTEPATHBHHEX CHCTEMAX
I CHCTEMAX C HOCJAETOBATEJBHRIM
COEJJVWHEHUEM YACTE®

15.1. B Tpex mociegEMX riaaBax MH paccMaTpUBAJIM
TIABHEIM 00pasoM «TeXHHYECKYIO» CTOPOHY, JOTHUKY MeXa-
HE3Ma AJA TeX CJIydaeB, KoIAa MeXaHu3My CBOMCTBEHHO da-
CTU9HOoe, QIYKTYHpYVIomee, BpéMeHHoe Mojipas/ielieHue Ha
NOQCUCTEME], BXOMANME B L{e10€e; CIenualibHo ObLT paccMoT-
PEH TOT ciiydail, Koria DoACHCTeMBI IMeIOT MHOT'0 COCTOAHN
paBHoBecusa. Tenepb MBI MOKEM BEpHYTBHCA K JOIMUYECKOI
AMHUN, ocTaBieHHod B § 11.13, u DepeiiTy K manbHeilmeMy
M3Y9eHUI0 BoNpoca o ToM, KakuM ofpaszoM KPYOHHI 1
CIOHBIN OPraHM3M MOKeT ajamTHpoBaTbcA K o0MMpHON
H CIOKHOHM Cpefe, He 3aTpavyuBasa HA 3To OYTA OECKOHEIH
moaroro Bpemen:m (cm. § 11.5). '

B ocranprbX raaBax OyayT OpuBefensl JaHHLE B HOJb-
3y TOro, 470 jedo obcrouT ciaeayiomuMm o0paszom:

1. Pacopenenenue ¢cBoiicTB 00bI9HON 38MHON Cpe/Isl BeCh-
Ma OTJMYaeTcsA 0T paclpeleleHUs, MCXO0[d U3 KOTOpOTO
MH nmoayguam B § 141.2 cronb Oosbmme BeNIWYUHEL [1JIA
BpeMeHU ajanTanuy.

2. B ycaoBuAx JefiCTBATENLHOI0  pacupefeleHnd
CBOHCTB 3eMHO# cpelbl yIbTpacTabMALHOCTD 9aCTO MOKET
ofecmeunTh afaNTAIUIO B [0CTATOYHO KOPOTKHE CPOKM.

3. Horga ycioBus cpegbl YCIoMKHAIOTCA, BpeMsA ajgamn-
TaTUd BO3PACTaeT He TOIABKO A TeopeTHUeCKUX YIbTpa-
CTAOHABHEIX CUCTEeM, HO ¥ JIJIA pealbHLIX yKUBHIX CHCTEM.

1 JJopg «uTepaTHBHEME cucTeMamm» (iterated systems) aBTop
oA pa3yMeBaeT HesaBMCHMEIe APYr OT JApyra CHCTeMBI, BCTyHaloljHe
B leficTBHE B HeoOA3aTelILHOM mocaeoBaTeasHocTn. 110 «crcTeMaMu
¢ IOoCIeoBaTeILHEIM CoeMHeRneM qacTei» (serial systems) mozpa-
ayMeBaeTcd Ienh 3aBHCHMHX CHCTEM, BCTYHAIOUHX B JAeHCTBHE B
CipuTO  oNpeneieHHod MOCHeRoBaTedbHoCTH. — [lpum. ped.
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4. Horga cpefia 9pesMepHO CJIOMKIA U 3aIyTAHHA, Teo-
peTudecKas yabTpacTabniIbHad cCHCTEeMa U peasbHAA YKUBAA
CHCTEeMa OfUHAKOBO TepHOAT Heymadgdy.

B sToif 1 mocaenyomux raaBax MH OyjeM M3y49aTh
dopmil cpefr! MOCTENEHHO BO3PACTAIOWEH CIQKHOCTH.
(Ur6 uMeeTcA B BHAY HOA (CI0KHOCTBIO», OyeTr BUIHO
n3 falbHelniero.)

15.2. B § 11.11 6uuno BRICKAzaHO mpeNIoONoKeHNe, 9TO
romeocTar (T. €. Te ero HEeMHOrOUACIeHHLIe 6IIOKH, KOTOpHIe
OJAHBL 1IPEICTABIATD «Cpejly») He THINUeNn JJisT 3eMHol
cpefbl, TaK KaK Kanylad U3 ero IepeMeHHbIX HemocCpe[-
CTBEHHO CBA34HA CO BCEMH JPYIUMH HepeMeHHHMH H IIO-
9TOMY LoOBeNeHMe KayKAoil m3 HUX B J000f MoMeHT obyc-
JIOBISHO BeJWIVHAMHM 6Cer OCTAJbHLIX NepeMeHHLIX CHC-
TeMEL. TO0 K€ B TAKOM cJaydae XapaKTepHO C 3To#
TOYKM 3peEusa JJIa oOLIYHEIX GopM B3eMHOH CpennI?

lloBcenHeBHHEIT OIKT HOKA3HBAaeT, 9TO 36MHoH cpefie
0OBIYHO CBOMCTBEH pPAN TECHO CBA3BAHHHIX MeXLy coboll
oCoOeHHOCTEH:

1. MBorue n3 mepeMeHHHIX (3acTo GOJbMMHCTBO UX)
He U3MEHAIOmCA HA NPOTAYKEHNN SHATIHTENBHEIX MPOMEIKYT-
KOB BpeMeHN! U, TAKAM o0pasoM, BefiyT cebf KAK JaCTHIHO
nocrosnable QyExiuu. Hampumep, MuaexonnTammee onm-
paeTca HA 3eMII0, KoTopad MoYTH BCer7a HemoJBUKHA)
CTBOJINL [iepeBbEB COXPAHAIT CBOE MOJOYKeHWe, JamKa,
HOCTAaBJIGHHAA HA CTOM, CTOUT HA MecTe, IIOKA He MOABUTCA
CIIa, NPEeBLIMAIONAA ONpPefelIeHHYI0 BeIWIuHy. KEcim Mol
MOCMOTPHM HA OKpYaomuit MUp, To YBHAUM, 9TO TOJIBKO
B CAMBIX Xa0THIECKHAX GOopMax Cpefitl BCe MepeMeHHbe name-
HAIOTCH. JTO0 MOCTOAHCTBO, 3Ta PACHPOCTPAHEHHOCTH dJaC-
TAYHO MOCTOAHHHX QYHKIMKN JoJKHE OBITh 00YCIOBICHH,
coraacHo § 12.14, «o6rriHOCTBIO® COCTOAHUE paBHOBECHA
B 9acTAX, COCTABAAKOIX 3eMHYI0 cpeny. Wrak, cpena,
OKpY/Kaoiasa *KUBOH OpraHmsM, damie BCero COCTOHT H3
gacTell ¢ OoJBINMM YUCIOM COCTOAHUN pPaBHOBECHS.

2. C 9TuM TOCTOAHCTBOM CBA3aH TOT BHOJHE eCTeCTBEH-
Hulil (cormacuo § 12.17) daxr, 9ro 66a1BmMan 9acTb mepeMeH-
HHX JaHHON Cpefhl HeIoCpeACTBeHHO BO3JEeHCTBYeT JIMIND
Ha HeMHOTHe Jpyrue IepeMeHEHHe H3 o0mero 4YHMcia
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IepeMeHHBIX 2Tod ke cpensl. Hampumep, ecam A ceWdac
onymy Nepo B YepHUJABHALY, 9T0 BPAM, I HOBIUAET XOTA
6B HA OAHY M3 OCTAJBHHIX IePeMEeHHHIX BHYTPHM KOMHATEHI.
Ecam A oTKpoo ABepb, 8T0 MOYKET BEI3BATH MepeMelleHne
HECKOJbKUX AmcToB OyMarm, Ho HUKAK He NofeiicTByeT HA
CTYJbA, DIEKTPpHYECKOe OCBeDieHHe, KHHUTM HA IOJAKaX
U MHOMECTBO JIpYrUX Been.

B cymmuocTt:m, HaM CHoBa HpPUXOAHTCA pPAacCMaTpUBATh
CBOICTBA CHCTEMBI, CBABH KOTOPOM M3MEHUYUBE WM 3aBUCAT
0T pAfa YCIoBHUI, 2TOT THO CpeAsl MH YsKe BCTpedalnm B
§ 11.12, n, caegoBaTeabHo, €ro MOKHO H3YIaTh ¢ MOMOIIBIO
TOro sKe Merofa. lloaToMy s BHICKA3HBAI0 MpeANodoKeHne,
Y10 GONBIMEHCTBO GOpPM CpeiE, ¢ KOTOPHMH BCTPEIaloTCH
JKABLIG OPTAaHM3MH HA 3emiie, CONePKUT MHOIO JaCTUIHO
NoCTOAHHHX ¢yHkmmi. I ofpaTHo: cmcTema W3 9acTHIHO
HOCTOAHHBIX (QYHKEHHA CIYKAT afeKBAaTHOH MoJelbio
BechbMa o0mupHOro Kiaacca OOBYHLIX 3eMHHX ¢opM
Cpensl.

B xagecTBe nmprMepa IpumBeeM ONUCAHHE ONHOTO 9aca
U3 mapaMmennu o HaOmomeEnAM [[KeHHMHICA M HO--
nyTHo OyAeM oTMeYaTh YacTUIHO IOCTOAHHBIE PYHKIUH.

[OBa nuapBeT 0 HAIpaBJEHWIO BBEpPX M| (... HAKO-

Hell, JoCTMraeT TNOoBePXHOCTHON TISHKMN).
1loBepxHocTHHE 3¢PenTH, paBHHE HYII0 BO BCeH TOJIIE
BOAHI Hpy/Ja, OyAyT H3MeHATHCA KAK YACTHIHO LOCTOSHHEE
¢ynknuy. PaspuB HenmpepsBHOCTH TaKoTo THNA (moBepX-
HOCTB) MOJKeT MOPOKAATH JACTUIHO NOCTOAHHEE QYHKIUH
CAaMHMH pAa3HBEIMH crocobamu.

«Bor mnpomsomio CHIBHOE COTPACEHHE — MOMKET

OHTb, KT0-TO OpoCcHJI B BOAY KaMeHDby.
B pesynbraTe nmpoucxopdimux BpeMeHAMU M3MEHCHHN 3TO-
ro Tuna OyayT wmn3MeHATHCA MHOTHE HepeMeHHHe, IpuieM
X u3MeHeHNe OyIeT HOCHTh XapaKTep 9aCTUYHO HOCTOAH-
HoUl (QyHROUN.

[[lapamenus] «... momajaer B CIOH BONH CO 3HAYIH-

TEJILHBIM HEN0CTATKOM KHUCIOPOAAN.
Copep:anme Kuciaopopa 6yneT BapbHpoBaTh MHOTHA Kak
YacTHYHO NOCTOAHHASA, MHOCAA KaK HoidHAasA QYHKHuA,
¢MOTPA IO TOMY, C KAKHM YIaCTKOM Cpefsl MEl MMeeM fellq.
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JLKeHHUHrC, 10 CUX Mop He YIOMUHABIIUE O COAep:KaHuH
KUCIOPOJid, OYEBHIHO, CIMTAN €To IIOCTOAHHEIM.
¢... oHA TpHOJIDKAETCA K YIACTKY BOJLI, COTPETOMY
COJIHI[EM).
Temmepatypa Bofmm Oymer BecTH cebA ToO KaK JacTHIHO
IOCTOAHHAA, TO KaK NoJHag QyHKIHA.
[TlapaMenna mpoposKkaeT naapath u] «... OKA3HBa-
ercd BOJANBH CBeskero, HENABHO pa3faBIEHHOTO cTE0-
A Kakoro-To pacrenusa. Coxr pacreums, BHTeKaf,
3aMeTHO W3MeHfgeT XUMHUYCCKUU COCTAaB BOJERIY.
B npoumx MecTax KoHUEHTpaIMS BemecTB, BXOMANUX B
COCTaB COKa, IIOCTOAHHA (paBHA HYJIIO).
«JLpyrie mapaMenH#... 9TacCTO CTAIKHBAIOTCH HAPYT
C ZAPYTOMM.
JlaBiienme Ha Nepenuwil KoHeH NDapaMenul HW3MEHASTCH
KaK dYacTUYHO IIOCTOAHHAA (QYHKIHA.
«ngysopuda MoKeT YHApAThCA 0 KAMHHY.
Ananoru9Had dYacTWYHO HOCTOAHHAA (QYHKIHA.
«Mndysopna maTkuylack Ha pasloKMBmuiics, pas-
MATYEHHBIA JHCTY.
CHoBa dWacTW9HO IIOCTOAHHBIE (YHKIVH.
.. 3aTeM OHA MoNajaer B o0macTh, rfe KOHIEHTpa-
INA  YTJIeKNCJIOTH TOBLIMICHA).
HoHnenTpanua yriexkuciors, B o0meM OJHHAKOBAA, HO C
MECTHHIMA NOBHINCHuAMA, Oy/eT MBMEHATHCA B UPOCTpaH-
CTBC KaK YaCTUYHO ITOCTOAHHAA (QYHKIHA.
«HaxroHen, ona mofXoJUT K HCTOYHUKY YIICKMCIOTH
— K Macce OakTepuil, NOTPYIKCGHHEIX B 300TJICIO).
Eme ofHa YacTHYHO WOCTOAHHAA (GYHKUMA, 00ycloBiecH-
HAaA CONPHUKOCHOBEHWEM.

flcHo, 9T0 BKOIOrMIECKUT MU HAPAMOIMH, TAK 3Ke KaK
u Mecra oOMTanwsa OOJbMVHCTBA KMBHIX OPTAHMZMOB,
XapaKTOpU3yeTcs MHOKECTBOM YAaCTHYHO TOCTOAHHBIX
dyHKN A,

Cpere B neioM, wiau «BHEMHEMY MHADY?, XapaKTepusy-
eMOMY MHOMKECTBOM YaCTHIHO IOCTOAHHBIX (VHKIWIL,
Oymer cBoiicTBeHHa jucliepcus: TpYNNA TepEMEHHHX,
AKTHBHHX B OJWH MOMEHT, YacTo OyHeT oTINIaThcH OT
FPYNNH, aKTABHOX B Jipyroit Moment. IloaTomy pacipe-
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HelloHue aKTHBHOCTU @HYympU cpedol He TIOCTOAHHO, a QUIYK-
Tyupyer (cM. § 13.18) B 3aBmcuMocTm 0T paA3AMYHHX
ycaoBmit. Horpa skmBoTHOE B3amMopeilcTByeT €O Cpemoi,
Ha0JoRaTeNls BUAUT, 9T0 aKTHBHOCTHI0 00IafaeT To ofHa,
TO ZPYyTrad TPyIa MepeMeHHHX, Xa pakTepusy oI cpeRy.
Ecnun ofHa u3 rpyiil aKTHBHA B TedeHUE JOAroro BPEMCOHH,
a OCTaJLHEIE B 9TO BPEMA HEAKTWBHH M HC HMEIOT CYIC-
CTBEeHHOT0 3Ha4YeHMA, To HAOMWIaTedb MOMKET, CCHAH eMy
VIOAHO, HA3BIBATH  «CPefoN» ToOJBKO NEpBYI Tpynny.
A ecim Wo3Ke aKTHBHOCTH TepeilieT K Apyroit rpynme,
OH MOKeT Ha3BaTh €€ «BTOpoil» cpenoil. VimenHo mamwume
9aCTUYHO NOCTOAHHHX (QYHKIWH W AucliepcHR AaeT OCHO-
BAHNEG [RJA TAKOM NEpEMEHbl TOYKHW B3pEHHS.

OprasnsM, NOHTARIWMIACA IprcnocoluTbECA K cpefe,
XapaKTepusyeMoit I'IaBHBIM 00pasoM YacTHIHO IOCTOAII-
HEIME (QYHKIMAMHE, HAWU{ET, 9TO0 Cpefla COCTOUT W3 TIOJ-
CHCTEM, KOTOPEIe HHOTrAa OLBAIOT HE3aBUCHMBIMH, HO BpeMA
OT BpEeMCHU OOHAapY:KMBAIOT B3aMMOCBA3B. TaKoe depe-
JfoBaHHWe ACHO BHABJIAETCHA, KOTHA MBI YIAMCA YOpPAaBIATH
asromoOuieM. HayunaomeMy HpHXOTATCA HMETH JeJ0 C
HeJARM pPATOM MOJCHCTeM: OH MOJKeH HAYIUTBhCA BJIAAETH
pyJieM W peryImpoBaTb HNPOCTPAHCTBEHHOE OTHOMICHUC
aBTOMOOHNIA K fopoTe ! IeniexoqaM; OH JOJUKeH HayIUThCA
NOJIb30BATHCA AKCEJIEPATOPOM H YCBOHMTH €ro CBA3b C UHC-
JoM 0GOpOTOB RBHraTeNsi, 9T00H HE PASTOHATH MAmMUHY
M HE TepPATH CKOPOCTh; HaKoHEI[, OH AOMKEH HAayJIUThCA
TaK MepeKJndaTh Mepefady, I9To0b IpH 9ToM He Ieperpe-
Bajlack My(Ta cIenjieHHa A He Jomaumch 3yObs mepepa-
TounkX mecrepon. Ia oTKpHTO#H, poBHOE H cBOGOAHOIM
Aopore OH MOMeT HA BpeMA 3a0HTH 00 aKcelepaTope U
KopoOKe mepefad M MOMKET YIHTBCA YHPABIATE pPYyieM
TaK, Kak OyjTo [Be ApYrHe CHCTEMHI He CYMECTBYIOT;
a Ha CTCHJE OH MokeT o0ydaTbcs NMepeKIndeHHI0 nepefad
TaK, KaK Oyaro pyis BoBce HeT. QmHaKo Npu oOHYHOMN
Noe3fKe B8TH OTHOMEHNA W3MEHAIOTCA. JHAYUTECABHYIO
9aCTh BPEMEHH TpH CHCTEMBI —

Bopareas - Pyunnp ...
Bopurens --- Axcenepatop -+ ...
Bogurens -i- Prraar nepenaiodenus mnepenad ...
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— MoKHO Opio OB paccMaTpmBaTh KaK HE3aBHCUMLIe,
BIIQJIHE CAMOCTOATEJbHEE CACTOMB. Ho BpeMs oT BpoMeHM
OHH B3amMofielicTByioT. B amwboil wx mape ecrb olOmme
IICPOMEHHEIC, OTHOCHINWECH K BogHTeJd0 (K ero pyKawm,
HOI'aM, MO3ly), M, KpoMe TOTO, HEKOTOPYI CBA3b MOKOT
CO3MaBaTh MAmMHWHA WIM OKpymatonmii mup. Hampumep,
BCAKAA NONBITKA NEPeKII0YATh Nepefady Hen3OerkHO CB-
3aHA ¢ W3MCHCHMCM INONOMEHHA aKcejepaTopa M dHUCIA
000pOTOB ABUTATENA; PE3KOMY IOBOPOTY [OMKHBL Tipe[-
MEeCTBOBAaTh CHIKOIIME CKOPOCTH MW IepeKJIoueHue Iiepe-
raan. Irtak, BeA aTa cucreMa o0HapYIKHBAET TO BPEMEIHOE
M 3aBHCANEe OT YCHOBMU pasfeleHHe HA NOJCHUCTEME,
KOTOpoe THIMYHO [JIfi I[eJ0oTo, XapaKTepHUayeMoro T/aB-
HBEIM 00pas3oM dYacTW9IHO TIOCTOAHHLIMA (QYHKIIHAMA.

TaxkuM ofpasoM, 3eMHAA CpPERA B OCHOBHOM COOTBET-
CTBYCT cHCTeMe IoJaucTaOHIBHOrO THUIA.

15.3. L8 Toro 9TOGH HCCIENOBATDH qOICTBYE YIBTpaCcTa-
OMIBHOCTH B YCIOBUAX «HCHOJIHOCTHIO CBA3AHHOM» CpPEHI,
HAM TIpHAETCA IPUMEHUTD HAILY OCHOBH Y0 cTpaTeruio (§2.17)
1 BHIOPATh ONpENEIIEHHBE CJIy4ad B KAaTeCTBC THUTIOBHIX.
1loaToMy MEI paccMOTpUM Cpefbl ¢ YETHIPbMS pPA3JIATHEIMA
CTEIICHAMM DPA3BUTHA CBA3EH.

Cuagana (B §§ 15.4—15.7) Mpr pacecMoTpuM «esiooy, B
KOTOPOM CBA3Y MEKAY JACTAMH GAKTUUCCKH OTCYTCTBYIOT—
IOpEleJbHBIM CIIy4ail B PAAY CUCTEM C TIOCTEIIEHHO YMCHb-
MIAIMAMCA YUCJIOM CBA3eI,

B § 158—15.11 wMm paccmoTpum crIydaii, Korga
9QPeKTUBHLIE COCIHMHEHUA CYINECTBYIOT, HO IIOMCHCTEMLI
CBABAHLI IOCACAOBATENLHO W MOKAY HUMH HET oOpaTHBIX
CBA3eH. JTHX JABYX Caydacs OYAET MOCTATOYHO HJIA TOTO,
uTO0B BBIACHUTb HEKOTOPHE OCHOBHEIC BOIPOEEL.

B cuenyromeil riiaBe Mpl mccaepyeMm Oodlee peasIbHBIMA
CIydail, B KOTOPOM HAHPABJGHUE COETUHEHUHA MEKAY CHC-
TeMaMH HUYEM He OTPAHWYEHO, TaK UTO MOKAY HHMH eCTb
ofpaTHEIE CBABY. JTOT aHAJNWA MBI pasfe/luM Ha ABa STANA’
cuavana, B §§ 16.2—106.4, M1 paccMoTpuM cucrTemy ¢ cmib-
HO Pa3BUTHIME CBA3AMM, a 3aTeM, HaumHag ¢ $16.5, Oyuem
HCCJIeOBATE CAMBI MHTEPECHEIH CIy9ail, B KOTOPOM COeu-
HEHHUsA BO3MO}HBEI BO BCeX HAIpaBJCGHHMAX (TaK 4T0 MEIKIY
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JaCTAMH CYUleCTBYIOT 0oOpaTHEIE CBA3M), HO THCIO Coe-
AVMHEBNH He TaK BEJHKO, T. €. eaoe o0pa3soBaHO M3 HOJ-
CUCTEM C CWJIBHO Pa3BUTHIMW BHYTPEHHUMH CBA3SMH, COE-
' IMHEHHHKIX TOPa3io MeHbIONM YHNCIIOM CBA3Ei; 5TO, B CYIHO-
CTH, TAKOH CIydYail, KOrJa HeT Hu 00JbInoi HACLITCHHOCTH
CBA3AMH, HHU IOJHOTO PazbellMHEHHUA.

Adanmayus 6 UMepPaMmUBHHLL CUCTREMAX

15.4. TlepBuM HOAME;XWT paccMOTPEHHI0 TOT CIy9ai,
KOrJla CHCTEMA, COCTOAINAA N3 OPraHU3Ma U Cpesl, faKTHde-
CKH pa3fielIcCHA HA MOJACHCTEMH, KoTophie (110 KpaiiHeit Mepe
B Neprof HAONIOIEHNA) COBOPIMIOHHO HE B3aMMOAEHCTBYIOT
Apyr ¢ Apyrom. Hampumep, na ¢ur. 56 tarkas cucrema

|

|

N\
AN

N
NN

A N A

A B
dur. 56.

npefcraBieHa cxeMod B. ([lag mpocroTsl cTpenkum Ha
9TOH CXeMe 3aMCHEHH oTpe3kaMu.) Eciau Bcs cucrema
COCTOUT M3 OpPraHA3MA U Cpefbl, TO IPAHMIA MEKAY ITAMHU
JBYMsA JacTAMHM Moria OB, HAIPUMep, DPOXOKHTH TaK, KaK
moKasaHo Ha ¢ur. 57. Takyio QYHKIMOHAJIBHYIO CTPYKTY-
py umes Om nio6oit opraHwam, BzaHMoJEHCTBYIOMHUE CO
CPOROM IYTEM pAfA He3aBHCUMHX peaxmwii. Mu1 GygeM ro-
BOPHATH, 9TO TaKOe U[eJ0e COCTOUT U3 ATepa THBHBIX CHCTOM.

IlpumepoM paccyxuenuii, TpUMEHNMHIX K TAKOMY Iie-
oMy, Mor ciy:kuth § 13.10. Ecam i — umcao moucmcTem,
HAXOAAMMXCH B [AaHHLIA MOMEHT B COCTOAHHM PAaBHOBECHH,
TO B MHTepaiHBHOU CHCTEME I HE MOKeT YMEHbIOnaThCs
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1 oOnraHo Oymer BospacTath. Haskpaa nmomcucTeMa, MoCTHT-
mas paBHOBecHA, OygeT coXpaHATb ero, U, TaKUM o00pa-
30M, Teyioe Oy@eT mar 3a maroM NpuOJaHKaThea K obmemy
PaBHOBECHIO.

15.9. J1na cucremsl, n3o0paskennoil va gur. 57, HeBark-
HO, KAKOT0 NopAjKa (epBoTo HJIH BTOporo — § 7.9) GyAyT
oOpaTHBIE CBA3M: Ilejioe B JI00OM clydae HEYKJIOHHO JiBH-
JKeTCA K paBsHoBecwpo. Hampumep, ecim Kaymas HOCHC-
TeMa COTep’KUT CYNeCTBOHHBIC EPEMEHHEBIC NI CTYTIeHIaTHIE

Cpeda
\

NRRIlITERIHm

N
Husomrce

® ar. 57. Cxema B3auMOeHCTBHJL
JKUBOTHOTO, XapaKkTepH3yeMoTo
8 nepeMeHHBIMH, CO CpejOH.
llepemeHHLIE OﬁpaSYIOT IIATL He3aBHCHMBIX CHCTCM

MOXaHM3MH (Kak Ha ¢ur. 25), To BOZHUKHET cTaONIABHOCTD
BTOpOTO MOpAgKa, Kak ommcauo B § 7.23; mosTomy adan-
mayua Meioro K Takoil cpee Tome Oyler KyMyJIATHBHOH
Iporpeccu pyome. ‘

B aToM ciaydae nmpomecch HayYeHHUSA TyTeM Hpod ! omu-
OOk OYAYT MATH B ONHOI IOACUCTEME HC3aBUCHMO OT TOTO,
9Té MpPOUCXOAUT B APYrHX HojcucreMax. To, 4To Taxoe
HE3aBMCHAMOE, «H30JIHPOBAHHOE» HAYYCHHC MOMOT MpOHC-
XO[UTh Y OMHOI0 M TOro ;Ke »RUBOTHOTrO, OBLIO IOKA3aHo
[Haprepom B ciefyiomeM OILITE:

«Ecil KopMETH aKTUATIO, UpHOMMIKAs NHIY K
OJHOM CTOpoHe €2 pra, To oHA OyfgeT HpHHHMATH
KYCOYKH TIMIY, ORWH 3a [JPYrdM, IOpH ToMoIIx
niynajien 9Toill CTOpOHHEL. Kciaum Temeph YCpefoBaTh
KYCKHM MHMA ¢ KycoukaMm ¢uabTpoBalibHoll OGymarn,
NpoNATAaHHON MACHEIM COKOM, AKTWHHAA OyaeTr mpn-
HEMATh TO W Apyroe Ges pasbopa B TedcHme 8 mum 10
npo0, Iocie dero oHa HAaYHeT OpaTh TOJNBKO MACO,
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a ¢uabrpoBasbHyl0 Oymary OymeT BHOpPACHBATH B
OKPY:KAKIYI MOPCKYI0 BOAY, He IOAHOCA KO pTYy.
Ecan mocie BHpaboTKY TaKoil peaknuy Ha ofHO# CTo-

pOHE PTA TepeHECTH dKCIEePHMEHT Ha APYTYI0 CTOPOHY,
AKTHHMA CHOBa OyZeT IpHHEMATH KAK (HIbBTPOBaNb-

Hyl0 OyMary, Taxk B MfcO 0 TeX Iop, HoKa U Ha 3ToH
cTopoHE He BEpaboTaercs cocoOHOCTE K pa3IndeHuion.

15.6. Kaxoe Bpems HeobXogmMmo i ajanTalHM Beeil
NTepaTHBHON CHCTeME? dToMy cirydaio coorsercrByer T,, a
me 71 (§ 11.5), Tax YTO 8j(eCh HeNb3A ONMACATHCA UYpe3Mep-
HOU mimrenbHocTH. TarmM o0pazoM, KaKk OH BeJWKO HH
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Opzarnusm

@ ur. 58. ViopomeHHs HpuMep CXeMH HellOCDPeNCT-
BEHHHIX BO3MeMCTBHMH ;A OpraHusMa, afalTHPYIOME-
rocs X cpefe.

Ilepemennble 006pasyloT TPH oTAcabHHE noAcncTreMH. (¢p. ¢nr.f59 m 62).

OHI0 Lenoe, ecim OHO PAKTHIECKH COCTOMT U3 HMTEpPATHB-
HEIX MOJCHCTEM, MOYKHO OXHJATh, 4To BpPeMs €ro ajamTa-
HA OyHeT Toro ke MOPAIKA, ITO U BpeMA aJaNTANUA OTHOM
u3 ero mofcucreM. EciM moclefgHee MoCTATOYHO KOPOTKO,
TO IeJIoe MOKET UMeTh 04eHb MBOTO YacTell m Bce ke ajall-
THPOBATBCA CPABHUTEIBHO OBICTPO.

15.7. Ecam cxemy ¢ur. 57 mepepmcoBatrh TaK, 4TOOH
MO;KHO OBIIO 'ACHO BUJIETH ¢ OTHOIICHHUE K cHeTeMe, m3o0pa-
JepHo# HA ¢ur. 25, To NoJyInHTCA CXEMA, MOKRIAHHAA Ha
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¢ur. 58 (rme wmeso MogcuCcTEM AJNA DPOCTOTH YMEHBINEHO
10 Tpex).

YnraTens Momer cpasy IopasuTh To, YTO TPH pearu-
pyomue 9acTH oprapumsMa (HaxXopAmuecAd oOBYHO B er'o
MOS3TY) TMpeACcTaBJIEHH TAK, KaK OYATO OHM He MMEIT HHKAa-
KoM B3auMpoil cBaAsd. He Oymer am aT0 poxoBerM Hemoc-
TATKOM CXEMEI?

JTOT Bompoc IogpoOHee paccmorpen B § 17.2; 3pecw
MO/KHO [aTh JHmb YaCTHUHBIH oTBeT. PaccMorpum Xop
aganTamuy, BO-NEpPBHIX, IIPHU HOJHOH pas3obmenHoCTH IBY X
nofcucteM A u B (Kak OHE IIOKa3aHBI HA CXeMe) |, BO-BTOPHIX,
B TOM Clly4ae, KoT[ja pearapyiomas 9acTh MOTCHCTOME A
OKa3LIBAET Kakoe-To IpAMoOe [AeficTBUe Ha HoacucTeMmy B.

IlepBriit cayuaii odeHBp MIPOCT: KaKAas IoJcucTeMa
npejicTasiser coboit He0OAbmMYo0 YIbTpacTaOHABHYIO CHUC-
TeMy, TOMOJIOTHYHYI0 onucaHHod B § 7.5, M aganranmus
Kammod n3 HUX Oymer mAaTH OOLMHEIM 06GpasoM.

Ho xorga A samsaer na B, Bech nponecc HECKOIbKO Me-.
aAerca. Ha moacucremy A HmdTO He BO3/leficTBYET, MOITOMY
ce ajganTanEAa OyJeT MPOTEKATHh MO-IPEIKHEMY; Ho IOKCHC-
Tema B, OwBmag paHee H30JMPOBAHHOI, MOJBEpPs;KEHA Te-
Heph BANAHMIO OJHOrO WJIW HECKOJBKHX IIapaMerpos, Ko-
TOpHie MOTYT M He ORTb NocToSHHBMU, Biusame A Ha B
OymeT 3aBHCETHh OT TOr0, MCXOLAT I OHO OT pearupyomel
qacTd A HIM oT CcTYNeHYaTHIX MexanuaMoB A. Ecium oHo
NCXOOUT OT CTYNEHIATH X MEXaHN3MOB, B He MOyKeT 10CTUIb
IIOCTOAHHON afalTamumym, HoKa ee He JoCTHIVIo A, TaK KaK
3BHAYCGHUA CTYHIEHYATHX (YHKIUUA OyOyT HpPORODKATH W3-
MeHATbCA. (OJOHAKO KAK TOJBKO CTyNeHYaThic (QYHKRIUHU
HpUAYT K CBOMM OKOHYATENHHHM 3HAYCHHAM, IapaMeTpH
mia B O6yayr NocToAHHREME B moz2da ViKe B cMoer
HadaTh 3QQeKTNBHEE NMOMCKHM pPABHOBECHA, KOTopoe HO
OymeT HapymAThCA HAKAKAMH AAaJbHEAIHMHE N3MEeHeHN M.
Taxum o6pasoM, CBA3b, HAYMAA OT CTYNEHYATHX MOXAHU3-
MOB A, IpAMepHO YABOUT BpeMA, HeoOXoMuMoe AJIA afanTa-
IINA I1eI0ro.

Ecau, opHako, BauaHNe HA 5 HCXOMHUT OT pearupyio-
med dJacTu HoAcHcTeMbl A, To maske mociae HOCTHKEHHSA
apanranan 4 BCARME pas, KoTAa 9Ta a/{aUTAA IPOABJIA-
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ercd (8 BHJe BajleKamell peaknuu Ha M3MEHEHUE CpejH,
zaTparmsalomee A), INHAIN NoBeAEHNA pearupylomeit Jac-
™ A CO3JAXYT HM3MEHAIYIOCA KOMOMHANHIO 3HAYCHHH
napamerpos ana B. Ilostomy B okaKerca B ycI0OBHUAX,
AHANIOTUYHHX TeM, B KOTOPHX HAXONWJICA TOMEOCTAT B
§ 8.10, ¢ Toit mMmb pasHuneir, 9To HapaMerpul g B
MOTYT HMeTh He IBa 3HA4eHus, a ropasfo Goasme. Hoatomy
BpeMs afanTanun B npu scer 3TMX 3HaYEHHAX CKOpee BCETO
6ymer npubumxarsed ® T, (§ 11.5), 1. e. Oymer upeamepHo
GoanbmmM. Taxkum oOpaszoM, CBA3b, UAYMIAA OT pPeaTHPYIO-
mell yacTu A K pearupyiomeid 4actu B, MoKeT NpUBecTH K
09T OCCKOHEYHOMY OTHAJICHWIO MOMCHTA aTalTaluy IC-
JOTO.

JTH 3aMeYaHUf, BEPOATHO, AOCTATOYHO YOETHUTEIBHO
NMOKa3bIBAIOT, 9T0 OTCYTCTBUE CBA3CH MCHKIY HOACHCTEMAMH
opragusma Ha (ur. 58 me D03BOJIAET CPABY OTBEPTHYTH ITY
AMIIpoBH3MpoBaHAYl0 cxemy. Horpa neno mger o coepnu-
HEHHHM IIOJ[CHCTEM, He Bce YyAaercd YBHAETh C IEPBOro
Ba3raaga. (K sroMmy Bompocy Mmm BepueMmca B § 17.2.)

O urr. H9.

Ilocaedosameavrnas adanmavius

15.8. PaccmoTpuyM Temeps CIEeAYIOMYIO CTENEHDb CBA3AH-
HOCTH BHYTpm cucTemHt (§ 15.3) — mocnenoBaTensnoe coe-
AuHeHHe dgacTei cpepsl. Pur. 99 madrocTpEpyer ITOT
ciydai,
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Fine He BEIACHUB B TOYHOCTH, 9TG 31ech OYAOT IpoHUC-
XO[UTb, MBI YiKe MOMKeM BWeTh, 10 AHAJOTHH C NPeNBIAY-
muM naparpadoM, 4YTo afanTanyA JMoJKHA HACTYHATH HoC-
JefoBaTeNbHO, CHadaJa B mofcucreme A, satem B B, 3aTem
B C. Takum o0pazom, MEI paccMaTpuBaeM cJydail, Korga
OPTaHHU3M BCTPETAETCA CO CPeNol, JacTH KOTOPod HaX o ATCA
B TAKNX B3aMMOOTHOIIGHHMAX, ITO K CPEJiC MOMKHO IIPUCHO-
cOOMTBCA TOJBKO IYTEM IPOLECCa, YHUmbléaujezo ee ecme-
CmeerHoe paciienerue.

15.9.Taxue dopmru cpensr secbMa 00brInEL. ook MoskeT
HAYYUTHCA JIOBATh KPOJAMUKOB TOJBKO DIOCIE TOTO, KaK OH
HayanTca GeraTh: Cpefa He MO3BOJAET DTHM ABYM PEAKITUAM
BEIpabaTHBaThCA B 00paTHOM MopsafKe. TakmM MyTeM Hpo-
TEKaCeT BHAYUTEJNLHASA JAaCTh IpPoIeccoB HaydeHmsa. Mare-
MaTHKA, HANpHMep, CIMIDKOM o0mMpHA W CJIOMKHA, YTOOH
NOHATL €6 BCIO CPa3y, HO ee MO’KHO O0CBOUTH IIo DTANaM. ITH
9TaNbl HAXONATCA B €CTECTBEHHOM COIOMYHHEHWH, C KOTO-
pHM HY;XHO CYNTATBCA, AJA TOTQ 94TOOH JocTH4b ychoexa.
Hanpumep, y9eHHK MO:KeT NepexoquTb OT CIHOMEHHA K
YMHOKEHUI0 (YyIUTEHIBaf, YTOo YMHOKEHHE €CTh IIOCJefoBa-
TeJIbHBIH PAJ CIOREHM#A) W T. A., HO HE OT YMHOMKCHUA K
clokeHuo n 1. f. Hame coBpeMeHHOe 3HAHNE MATEMATHKH
paxkTIIecKH ORIO JOCTHTHYTO TONBKO Giarofapda ToMy, 9TO
B 5TOU HAYKe eCThb TAKOro pPofa IYTH, BeAyllWe OT Taia
K 9Tamny.
fcHEIM DpuMepoM TaKOro HpOIECCA CIHYKHT JipeccH-
poBKa cokoJla, onucaunHaa Jlmodmom Mopramom:
«ETo mpeccHpyoT ¢ NOMOIBIO IPUMAHKHK (MepT-
Boro roay6s)... — cmagana Ha nosBogke. Iloasxe x
DOBOAKY IPUKPENIAT TOHKHHA MHYPOK, W IOMOMI-
HAK CHHMAaeT ¢ COKOJA KOJMA40K, B TO BPeMA KAk
COKOJNIbHUYMIL, CcTof Ha paccrogamu I—410 aAphos,
NO/(3KBAET NTUHY KpUKaMu B OpocacT HPUMAHKY.
Hocrenenno mens oTo AHA pacCTOAHNC YBEJIUIABAIOT,
TIOKa COKOJI He HaIMHacT 063 KoJebanwil MojJeTaTh
AP/OB C TPUANMATU MJIH OKOJIO TOTO; TOTJAa ero MOMKHO
CIyCKaTh Ha HpHMaHKY 0e3 IIpWBA3H, IOCTENCHHO
yBeJIU4uBag pPacCTOAHNE, CKayKeM, M0 THICAYW APHOB.
Korma aro pocrurmyro, OTHOma AOMMKHA HAYIHUTHCA
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«magaTey Ha npuMaHky... CHagama oHA JOJUKHA che-
JaTh 9T0 TOJbKO OMHH pa3, 4 3aTeM Bce OGoabme H
Oonbme, IoKa oHa He OymeT «IagaTh» HA NPEMAHKY
U BO3BpamiaThcA oO0paTHO Kak yroguo gacro. Ilocae
2TOT0 ee CJHEAYyeT MYyCKaTbh Ha HOOHTY...»

Tor wme mpomece Onut mpofeMoHCTpHpoBaH B Golee
«ctporoit» popme. Hanpumep, Bynd m Hayac npuyuman
IMMMIIAH3e K TOMY, 9TO ONpeJeJIeHHEE NPEIMETH MOYKHO
00MeHHMBATH Ha PYKTH; HocAe 3TOro 00e3hAHN HAYIMINCH
OTKpHIBATh IIpobGJIeMHEIe AMUKE, dYToOH [J0CTaBaTb HTH
NpeAMeThi; HO Tarkoi cilocod mobuiBauA $pyKToB («agam-
TUBHAA» PEARNHA) YCBAUBAJCA TOJIBKO B TOM ClIydae, 6CIH
10 9Toro OnlIA XOpOIDO yCBOGHA Iporeaypa obmena. UHel-
MH CJI0BaMH, 3afja4a [IPEBHIIAJIA AJIANTUBHYIO cOCOOHOCTE
00e3bfH, eClIHM NPeABABIANACH UM KAK €IWHOE CIIOKHOS
I[eJIoe, — OHH He MOTIHN [OJAYYNTh (PPYKIH, — HO eCJIH
BHAKOMCTBO CO «Cpefo#» MeNWJIoCh HA JBa 9Tala B Orpe-
JeNeHHOoU IOCHeNOoRATEIFHOCTH, TO MM YIAaBAJOCh K HeEH
I pPUCIIOCOOUThLCA.

«...Noapacraommii peGeHOK AeAb 3a HEM, TO/ 34 TOHOM
BHKOBHBAET CIOKHYI0 [ellb U3 IpuoOpeTennslX sHaHUi n
HaBHIKOB, A00aBIAA OfHO 3BEHO 33 APYTrHM B GeCRoHEUHOIl
HoCNeA0oBATEABHOCTHY, — rosopuT Hannep. Hy:mxuo au
eme pas NOAYEPKUBATL BCI0O BAYKHOCTDH IOCHAENOBATENBHOM
ajanTanum? _

15.10. Yro6r paccMoTperb 3TOT Ipomecc HoipolHee,
BO3bMeM cleaylomuid npumep. Momomoe uUBoTHoe VyiKe
Hay49uJoCch NepefBUraThCA B OKpY:KAoOIlEM MIpe, He CTaJl-
KABasAch ¢ ApyramMu mpeameraMd. (X oTa BupaboTKa 3TOTO
HaBHIKA camMa Ho cebe ClIo}KHA, OHA MOKET CIYIKUTH NJIA
ALIIOCTPANMA H K TOMY 3Ke cAexaeT npuMmep 6oliee ApKuM.)
JTOT Iponecc HayIeHHA OBLI o6ycnomlen ynmpacmﬁmm—
HOCTBIO: OH NpHABeJ K TAKOH KOMOMHANMY 3HAYEHNI CTYIICH-
9aTHX QYHROUI, OIpH KOTOPOH IOJNE CHCTEME, COCTOAIEeN
U3 raas, MBI, KOKHHX pelelnTopoB, HEKOTOPHX dacTel
MO3ra M TBEPHAHX BHemHUX 00BEKTOB, [ejaer aTy CHCTEMY
cTabuabHOE U cmocobOHO# Bcerma yAep:;KHBaTh B H3BECTHHIX
npefesax MexaHWIeCKWe HATPYSKHU W JaBlIeHWdA, co37aBae-
Mple TIPEeMETaMHU, COMPUKACAIMUMACA ¢ KOMKHLIMU perern-
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TopamMu (§ 9.4). Cxema HenmocpefcTBEHHHIX Ro3feilcTBuIl
A TaKkol cucTeMH OymeT noxosxa Ha ¢ur. 60. ITy cucremy
ME OyJaeM Ha3sHBaTh dacThio A, MIN «cHcTeMo# w30e-
TaHAAY.

ITocKoapKy HUBOTHOE [OJKHO Teneph CaMOCTOATEIBHO
IMHATATHCA, B TOJIOBHOM Mo3re JoJiKeH BrpaboTaThea Takoil
KOMILJIEKC 3HAYeHUH CTYNEeHYaTHX QYHKOH#, PH KOTOPOM
BOSHHKHET IoJle, coiepkalee B KavecTEe TepeMeHHB X MO3T
¥ NCTOYHMK NHImMM U cTabuibHoe B TOM OTHOMIEHHMH, YTO OHO

Mu3e —a——- 1830

\

lsonca

Muiuiryul BreuwHue

odversmol

® ur. 60. Cxema Henmocpen-
CTBEHHHX BO3JEeACTBHH jias
«CHCTEeMEl B30eranugy.

Haxguilf osnemenr sTo#f cXemul
COOTBETCTRYET (ONKIIOMY YRCAY
IIepeMERHEBIX .

Oy/eT yxepsRUBATh B HOPMAJBHHEIX IpefeiaX KOHIEHTpA-
U0 I'JIOKO3H B KpoBU. (ITY CHCTEeMY ME OyieM HAa3HBaTh
9acThi0 B, wiam «cucteMoil nutanuay».) BmpaboTka rakoi
cucremMu Tome Oyper obyciosiena yabTpacTaGuIbHOCTHIO;
HO BO BpeMs 2TOTQ Tpoliecca ABe CHCTeMH OYyAyT B3amMo-
AeHCTBOBATH. |

BsammopeiicTBue ¢BA3aHO ¢ TEM, 9TO yKUBOTHOE, NIKITAACD
nyTeM npob6 u omrOor noOmTH cebe mmmy, OymeT MHOro-
KpaTHO BCTpPEYaThCA C TBEpAHMH DpeAMeTaMH, ¢ KOTOphLIMH
OHO MOrio OH CTOJKHYTBECH. JTO B3aMMoOJEHCTBEHE BechbMa
O9eBHIHO, Korja cobaKa IpeciefyeT KpoJHKa B Jiecy.
Kpome Toro, Bo3MO3KHO, 9T0 IIPOI[ECCH JUCIEPCHH B TQJIOB~
HOM MO3Try H B cpefie IpUBeIyT K HCIIOJB30BAHUI 00mMUX
IlepeMeHHLIX B Toll U Apyroi pearuuun. llpm mzauMopeiict-
BUH CHCTEM CXeMa HeNMOCPe[CTBeHHHX Bo3jelcTBHH Oymer
moxoxa ma ¢ur. 61.
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Ilpepnonomxum Tenepb (mpocTo fiasA Toro, YToOH uMeTh
ACHHH, JJETKO aHANH3UPYeMHH ciiyJaii), 9To 3HAYEHUA CTY-
NeHYaTH X QYHKOHUit, BIHAomux Ha A, 1o Kakoi-aubo npu-
YYHE He MOI'YT M3MEHAThCA, NOKA NPOHMCXORUT ajfanTanud
B cucteMe B (cp. §10. 8). llockoneky «cucrema muabera-
Husa» A cBofOojEa OT gaJibHeAMUX H3MeHEeHHI CTYImeHIaTHX
¢yurnuii, ee mosie He OymeT U3MeHATHCA M OHa B Jioboe
BpeMsa Oymer pearnpoBaTh XapaKTepHHM R Hee oOpasoM.
IlosaToMy BCA cHcTeMa HKBHBaJIEHTHA YJIBTpacTabuAbHOI

Codepxcarue
2105031 — M032 e [ 11030
8 KposU

lfoxca

WMemoununu Monugpl  ———s BHEWHUE
nuul 00bERMbI

B A

O ur. 61. Cxema HemocpenCTBEHHEIX BO3NEii-
CTBHH [JIA «CHCTEMH HMHTAHHAN,

cucteMe B, BsanMopeiicTBylomeit co «cpeaoiv A. Ona Obuia
6Ll Taks;Ke SKBUBAJIEHTHA yIbTpacTaOMIbHON CHCTeMe, COmo-
CTaBIAEMON ¢ BposkaeHHEM pedaercom (§ 3.12), Tak Kak
B Oyner u3MeHATH 3HAYCHHA CBOMX CTYIEHYATHX QYHKIHIA
10 TeX Top, IoKa medoe He OyfaeT uMeTh cTabUNbHOTO MOJIA,
VAepKUBAIOmMEro B 3aJ(AHAKX Ipejelax IepeMeHHYI0 (KOH-
NEeHTPAanMio INII0K03bl B KpOBH), CHJBHBE OTKIOHEHHS KO-
TOopoil mpUBeaH OH K U3MeHEHHI CTYNEeHYATHX QYHKIui.
Mz § 8.11 M smaem, 9ro, KaKoBLI OB HM GBI ocobeH-
HocTd A, oHoHYaTedbHoe moJde OymeT aZanTHpoBaHO
K HUM. .

Crremyer 3aMeTHTH, TT0 CeMb KOMILIEKCOB II@PEeMEHHEIX,
n3o0paskenHHX Ha ¢ur. 61, ¢ anaToMEYECKOR U € QYHKIHO-
HaJbHOH TOYEK 3peHHA IPpYNOHpPYIOTCA BechMa pasiudHbIM
oOpazom. C aHaTOMEYecKoll TOYKH 3peHHA MBI BHIHM IATH
Tpynn, HAXOAAIMUXCA B Teje yRUBOTHOTO, U 1B I'pyIIIE —
Bo BuemHeM Mupe. C Jyurnwomanbmoit Toukum spenus
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HeJIoe COCTOMT M3 ABYX dYacTei: «ajanTupylolieilca» 4acTu
B u gactu A, KoTtopas CIY:KHAT HJIA Hee (Cperou.

Tenepr MoKHO Npefckazath, Kak Oyner BecTH cebs
cHCTeMa IIocJe 3aBepIIeHHs omuCAaHHLIX mpomeccosB. Ilo-
CKOABKY 9acTh A — «cucreMa mu3feraHWA» — He H3MEHH-
Jach, NMoBEJeHHe HeJoro mo-NpeKHemy OyneT IpenATcr-
BOBATh CTOJKHOBEHHAM, & PeaKuuH [0 OTHOHIEHUI0 K KCTO9-
HUKaM oo Oy IyT noffie p/KuBAaTh YPpOBEH III0K03El B Kpo-
BH B HOpMaJibHLIX nperenax. Ho, Kpome 5ToT0, TOCKOIBKY
B amantuposaioch ¥ A, fo0mBanue nunu OyXeT BHAOU3-
MeHeHO TaxkuM obpasoM, 9To oHo He Oyjer colipoBOKAATH-
cA CTOJMKHOBEHHSIMH, TaK KaK BCe BeAyiHe K HAM BapuaH-
TH MOBeJeHUA Teleph YCTpaHEHH.

15.11.Hakroe BpeMsa motpebyeTcs gisa ajantamud Bcex
CYILeCTBEHHHX IepeMeHHHX, KOoTJa »dJeMEeHTLHl cpejhl
00paszyoT TaKoro poja Ienb?

IloMmHUMpYIOmMasa nopcucrema A, paByMBeTc;I Ooyner
UATH K afanTanuu oORYHBIM My TEM. OI.[HaI{O nofcacrema b,
pRake mocie aganramum A, Ho-HpeskHeMy MomeT ObTH B
H3BeCTHOW CTeIleHH PacCTpoeHa B pe3yJbTaTe H3MEHeHHH,
ACXoMAINX 0T 4 — T. e. B KOHEYHOM cYeTe OT TeX BIANAI-
muX Ha A Bo3MYymeHHil, K KoTopeIM 3Ta HofcucTema (A4)
NoJUKHA afanTupoRaThesa. Afamranua C TosKe MOMKET OBITh
HAPYIIeHA HEKOTOPHIMH M3 STHX BO3MYIMEHUH, IIepexalo-
muxcs yepes B, u T. f. TaxuM oOpasoM, Kaxkpad H3 «(HMKe-
JieJKaIUX» IIOfCUCTEM I[N MOKeT OHTBH paccTpoeHa B pe-
3yJbTaTe BCEX BOBMYIIeHUH, KOTOpBIE JOCTHIAKOT JOMWHWM-
pPYIOIDUX HAJg Helo IOCHCTEM, a TaKiKe BCJIeICTBHE peax-
THBHHX, IIpHCTocOOMTENHHKX W3MeHeHHH B 9THX JOMH-
HHPYIOIUX MoACHCTEMAX.

Teneps HaM scHO, KaKoe 3Ha4eHMEe HMeeT NPONYCKHAA
cIocOOHOCTH KAaHAJOB CBA3H, IepefalomyX BO3MYNIIEHUS
BOJb II0 Ienu. EcCIH oHa BHICOKA, TO K HuKelerKamuM
3BeHbAM IIellH MOHeT IlepefaBaThCA CTOALKO BO3MYmNie-
HUi#l, 9To ajanramus 3THX 3BeHheB Oyner 3ajep:KUBATHCA
no 6eckoHeunocTH. ECauM oHa HU3Ka, To ocjabieHNe BO3-
MyT[eHHil Mo:KeT GHTH TaKUM OGLICTPHIM, 9T0 IoAcucTema C,
XO0Ts# OHA U MoJBepiKeHa BIHAHUK B, MoeT NpaKTHIECKH
He HCOHTHBATH MOCAe[CTBHA Toro, 9To IPOHCXORUT B A;
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CIenyiomas MofcucTeMa, [), MoxeT IIpaKTHIECKU He UCIIEI-
THBATh BauaAnua B, n 1. 1. Takum oGpasoM, o Mepe ocaa-
OlleHus cBA3ell Mexpy IMojicucTeMaMu aganTtanus npubian-
MaeTcA K MocJeOBAaTeIbHOIl — CHadajga afganTApyeTcs A,
saTeM B, zatem C u 7. A. (llpegenoM, KoHedHO, ABASETCA
UTepaTHBHAA CHCTeMA.)

ITpu mocxnenoBaTenbHON ajanTanuu IoBefleHHe COOT-
BeTCTBYyeT 2Z-My ciydYawo, omucamHomy B § 11.5. Bpems
agantanuu Oyner cpenuum (7,), a e 4peamepHo OGoabIIHM
(I',).Takum obOpasoM, ajanTanmusa Jame CIOKHOI0 opra-
HI3Ma B CJOKHOU cpefie MoKeT ObITH HOCTUTHYTA B OTHO-
CHTeJIbHO KOPOTKOE BpEMs, eciIH Cpefa COCTOHUT W3 MHo-
CIENOBATEABHO COEHHEHHHX NONCHCTEM, KAHAJNH MEXAY
KOTopsIMHA o0JaapaipT aumb Hebodbuoll IPONYCKHOH CIo-
cofHoCThIO,
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ATANTAIIAA
B MYJBTHCTABUJILHOH CHCTEME

16.1. llpomomikaa mcciregoBanue PasIuIHLIX TUIIOB Cpe-
IiBI, MBI PACCMOTPHUM, Ioclie ¢ur. o8 u 59, Tor cayvail, Korga
HOJ[CHCTEMBl CpeH CoeiMHeHH 0e3 orpaHmYeHHs HaNpaB-
JIeHUA cBs3eil, Tak 9To MeK[y HEMH CYIMecTBYIOT H obpar-
HEle cBA3M. B nmpepeiiax 3Toro THNA BO3MOKHEL pPa3iudusa B
yycae U BHIAX CBH3eH, coefMHAIMUX MeKAy cobol Iof-
cucTeMbi. OcoOnlif HMHTEpec IIpeACTaBIAIT NBAa THIOBLIX
caydasd:

1) cpena ¢ OodbmuM THCAOM CcBA3ell, OJIMBKUM K MaK-
cuMajibHoMYy (Ham ypgoOuee Oymer paccMoTperh 9ToT
ciaydail TepBEIM, TaK KaK B5To He I0OTpedyeT MHOIO
MecTa);

2) cpena ¢ MalJhM YHUCIOM CBA3eH.

Cpeda ¢ 6oavUMN YUCAOM CBA3ETE

. 16,2. Horpa B HeKoTOpoll COBOKYIHOCTH IIOKCHCTEM
9HCJ0 CBfA3eH BeJHKO, KaKas INepeMeHHasA B TaKol ke
CTEIICHM IIQf{BepIKeHa BINAHUI0 NEepPEMEHHBIX M3 JpPYTHX
IoficUcTeM, KaKk W u3 cBoei -cobcTBeHHoN. B atoM caydae
pasjieieHre IeJoT0 HA IOJCHCTEMBl YKe He UMeeT HHKa-
KO#l eCTeCTBEHHOH OCHOBHI.

Taxum obpasom, HccaegoBaHue Cpefnl ¢ OoJabHIAM
4MCcIHOM CBsi3eil BosBpaiaeT HAac K CJIydalw, pacCMOTpPEH-
HOMY B Ta. 11,

16.3. Ilpumepsr 06mu paBIX cpen ¢ 60abimuM 9uciIoM CBA-
3eil OBOJBIIO peAKY, TAK KAK HAINA 3eMHBIE YCJIoBUA 00T~
HO xapaxTepHsywTca Goabmoii pacwieHenHocts (§ 19.2).
ITosToMy mofobuyio cpefy Mbl HHTYUTHBHO BOCHPHHAIH
0H KaK 9To-TO HeoOKYHOE MIN Ad3Ke IPOTHEQECTECTBEHHOB,
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b

[IpuBopunhie HujKe NpHMepH HeCKOJbKO TAAYMAHHB, HO
OHU AOCTAaTOYHO SCHO IOKaKYT, 9ero cJenyeT OKHAATH B
9TOM Clydae, -

B § 11.9 Mm yxe ynommmanu «cekpeTnmii» zamox. He
Oyayun oco0eHHO TMHAMUYHEIME, BCe 6F0 IACTH, IOCKOIBKY
AeJo KacaeTcA MX BIHWAHNHA Ha BLIXOAHYIO Beluundy (mop-
BIGKHOCTh fA3EIKA B 3aMKE), CBA3aHLI MeXAYy coboll B ToM
CMEICTIE, 9TO Pe3YIBTAT oNpedelfeTcd HX B3aHMOOTHOLIE-
nusmu. HanpuMep, ecjin B 3aMKe 7 JUCKOB, I03BOJAIOIKX
AIBLIKY JBUTATBCA TOJNLKO NPH YCTaHOBKe, oOpasyomei
cioeo RHOMBUS, T0 BiIuAHWe YCTaHOBKH UepBOTO U3
HUX Ha OykBe R 3aBHCHT OT Iol0KeHUA BCeX 0CTaJbHBIX
NIeCTH JUCKOB; Tak ke oOCTOUT €0 CO BTOPOH M IIOCHENy-
JomMpEMH OyKBaMH.

BTopaIM npuMepoM MoiieT CIYMHNTh CHCTCMa ypaBHe-
HOIT, KOTOPYIO MOKHO paccMaTpuBaTh KaK BPEMeniiyio cpe-
Iy AJfA OpodecCHOHAJIBHOTO BRUNCHUTENA, eCay OH HGIY-
JaeT MJaTy OpocTo 3a BepHH# otsBer. UHorga stu ypasme-
HAS WMeIoT IpoCTeHIMUN BHJ, HAIpUMep:

2r—28 ]
Jy —=—17
e=3 |

Torga oHm cooTBercTByIOT uTepaTHBHOH (opMe cpexH:
KaskJloe ypaBHeHNe MOMHO pemnTh 0e3 ydeTa ocTaJIbHHIX
ypaBHeHuil ( cM. § 15.4).

MNuorga cucrema Gonee cioykma, HampuMep:

20 —23 ]
3x— 2y =2
r4+y—2z2==0 [

ChcTemy »2TOTO THDA MOJKHO peinaTh HOCTeHOBATENbHO
(cM. § 15.8); cnawana pemuTh epBoe ypaBHeHHe Oe3 yderTa
ABYX APYIHX; 3aTeM, KOorJa IiepBO€ YpaBHEHHE pelleHo,
MOJKHO peliaTh BTopoe 0e3 ydeTa TpeTbero M T. [i. 0 KOHNA.
OcobeHHOCTD 3TOH CHCTEMH COCTOUT B TOM, 9TO BeJUYUHA
Z He dasucum OoT Kod3PPNmueHToB BTOPOTrO U TpeTbero ypas-
HeHwuit.
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Berpedarores u Goldee ciloikHbIe CHCTeMbl, HalpHMep:

2x—\~y—-3222
x—-y—[—-Zz:O
—r—3y-+z=1

3nech BeIMINHA T 3aBHCUT OT 6cer Ko3PHIUEHTOB, W IpH
OTHICKAHHMH T HU Of{HH K03 pPUIHeHT Helb3s HTHOPUPOBATE.
Tax e obcront fedo ¢ y u 2. Ecam MH paccMaTpuBaeM
Koo PPUIMeHTH KaK CpeRy, a BeIUIHHEL £, ! 2 — KaK BH~
XOiHbIE BEJMIAHB, TO AJs [0Jy9eHHs NpaBUJIBHOIO pelle-
HUA HeoOXo{uMo0, YTo0H NpH OTHICKAHWH 3HAYEHHA JII000ro
M3 TpeX HeM3BeCTHLIX YYHTHIBAJACH 6CA Cpefia.

C Tpersum, Gollee IpaKTHUYECKHM IPHMEpOM CpPERHL ¢
ConbmuM 49uclIoM cBA3ell (Temepb, K CYACTHIO, ymemmeii
B npomioe) BCTpeYaJicA 3KCIEPHMEHTATOP B paHHUE Ie-
pHOA IpMMeHeHUs KaToRHO-IydeBoTo ocruiaiorpada. Pery-
JHpOBKa IePBHIX ONKITHHIX Mojeleit Oblta nejoM BechbMa
caoKubiM. JlonHTKa yBEIWYNTH APKOCTH CBETOBOrO IMATHA
HHOIJa NpPHBOJUIAA K TOMY, YTO HOATHO BOBCE YXOQWIO 3a
Kpaii skpana.llpn nonuTke BepuyTh narHo 0OpaTHO U3MeHA-
Jach CKOPOCTE er'o TepeMeIeHNs i OHo HAaYNHAJO KoJel6aTh-
CA B BepTHUKaJdbHOM HanpasiaenuH. IlonuTika ucnpaBuTs 5310
NpHBOJUJIA K CMEIIEeHUIO JHHUM ABHKEHUA C TOPHU3OHTAIH.
WU rax nanee. IlepeMenntie 31oit cucTeMH (IpKOCTH CBETOROI'O
OATHA, CKOPOCTH €ro IepeMelenus U T. i.) HAXOAUJIHUChH B
MHOT000pasHoM M CIHOKHOM [JUHAMHAYECKOM CI[EIJIeHnN,
[lonHTKA peryaupoBaTh cucTeMY TyTeM N3MeHeHWA JOCTYII-
HEIX IapaMeTpoB OBLJIM TPYAHHI HMEHHO HOTOMY, 9TO YMC~
J0 CBA3ell MeKAY HepeMeHHHIMH OLIII0 O4YeHb BEJUKO.

16.4. CkoabKo BpeMenn moTpebyeT afanTanusa YIbTpa-
cTabnabHON cHCTEeMH, BHKIOYAKOIGEH TaKywo cpeny?

IJTOT Bollpoc paccMaTpuBaica B § 11.2. Mckiouasa tor
BapHaHT, KOrjja CIy4YalHo NpHeMJjeMa 3HAYNTeJbHAA 9acTh
peayabTaToB, Bpemsa Oyper npmbamxareca K Ti (§ 11.5).
ITo Mepe pacmmpedusi cHCTeMEI BpeMs ajanTafud yBeJIHU-
YMBaeTCA, Nepexoid Bce IPAaKTHUIeCKH IpHeMileMble IpaHH-
IOH; [pYTEMH cloBamMH, ajamramusd yJAbTpacTabUAbHON
CHCTEMH B dTOM clydYae, BepoATHO, HeBo3MokHa. Ho sTa
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Heyjada He JUCKpPeAUTUPYeT yIbTPACTAOUABHYI0 CHCTEMY
KaK Mopedb rojoBHoro moara (§ 8.17), ubo raras cpepa
4acTo CTABHT HEMOCUJBHYIO 3a7ady U Iepefi KUBEIM MO3-
roM. IloTomMy-To m MOKHO HOJNOMHUTBHCA HA «CEKPETHHIN»
3aMOK, 9TO [Jifg KUBOTO OpraHM3Ma aJanTanus K TaKHM
dopmaM cpepmsl CToib dacTo oOKaspiBaeTcd TPYUHOH HiIn
HeoCymecTBUMOM.

Jlasike Torma, Korga KBaJinQUIUpOBAHHLINA BOp CIOpPaB-
JAercd € CeKpeTHBIM 3aMKOM, OH CKopee INMOATBep;KAAeT,
ueM oNpoBepraer ato Nolokenue. Hampmmep, ecam on
MO3KeT YCAHMmMAaTh, B KAKOIl MOMEHT IpHU BHKEeHNH KaMOT0
[HCKA CTONOp OKA3BHIBAeTCA IPOTHB BEIPE3KH B JHCKe, TO
cpefla CTAHOBHUTCA AJIA Bopa cpefofi ¢ Hoclel0BaTeJIbHLIM
coepuaenneM dacreil (§ 15.8): on MoykeT IpaBUIABHO YCTAHO-
BUTH IepBHH HHUCK, He o0pamas BHUMAaHHA HA OCTAJIbHELE,
3aTeM BTOpOil AUCK M T. f. TakuM cmocoboM Bpemsa OTIH-
paHnA 3aMKa HeH3MepHMO COKpaiaeTcA. SHAUMT, KBaJin-
¢GUIUpOBAHHEI BOp HAa CaMoOM Jielle BOBCe HEe JOCTHraer
ycmexa B ajialTanun K cpepje ¢ GoNMbIINM 9YHMCIOM CBA3EH:
TO, IT0 ABJNAETCA TAKOH Cpefloil A APYTHX, AIA HeT'o JHUIIb
cpefia ¢ MocleoBaTelIBHHIM CoefiMHeHNeM JacTei.

Taxum oOpasoM, Ha BompoC «(KaK YJbTpacTabuiabHas
cHCTEMa HJM M03T alaNTHpPYeTcA K cpeje ¢ 6oabmuM dmc-
aoM cBAzei?» orBer Oynmer — «aukaky. Ho, morazar oboc-
HOBAaHHOCTH HTOTO OTBETA, MBI MO’KeM 3aMeTHTh, 4TQ HHOT-
la CymecTBYIOT coocoObl, No3BodAWIIME B KOHIle KOHIOB
ajanTHPOBATLCHA K cpefe, HA NEpPBHA B3TJIAN CJINIIKOM
CIOKHOM JIJIA afanTallun; HHOTHAA ypaaercs HAaHTH chocolwl
ropasgo Oojee Guicrporo mpoBejeHns HeoOXoZMMEX Hpol,
a MHOITa — YCTAHOBUTH, 9YTO cpefa B AelICTBUTENLHOCTH He
TaK CJOKHA, KAK OHA BRITIARUT. (ITOT BOMpOC paCCMOTPEH
Bo «BBenennn B rubepuerury» § 13/4.)

Cpeda ¢ mMasvtm YUCAOM C6R3eN

16.5. Hakomer, mb1 paccyoTpuM cilydail, Koraa cpesia co-
CTOUT H3 IIOJICHCTEM, COE[MHEHHHIX TaKuM o0pazoM, 9To
OHH BJIMAIT APYT HA APYTa He3HAYHTENBHO, HIH TQIBKQ
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n3pefka, WIH TONBKO Yepes Apyrue mopcuctemsl, B § 15.2
Onllo  BHICKA3aHO IPEANIONOMKEHHe, 9YTO 9T0 OOHIHBINA
CJydYail mo4TH BO BCEX BUHAX €CTeCTBEHHON 3eMHOil CpeJHl.

Ecau crenenb B3aMMOREHCTBHA MERAY IOCHCTEMaMHU
BapbHpYyeT, TO HIGKHUM IpefeloM dTHX Bapuanmmit OygayT
MTepaTHBHABIE CHCTEMEI, paccMoTpeHHEe B § 10.4 (korma une-
70 cBA3el MY IOACHCTeMaMU MafaeT Ko HyJA), a BepX-
HUM IIpefieioM — HACHUI(eHHLe CBABAMH CHCTEMEI, pac-
cMmoTperHble B § 16.2 (Korga wmcio cBAzeit gocTuraeT Max-
cuMyMa).

Rorma cBasm mewdy mopcucTeMaMnl pa3BuTH 3HAYUTeE-
nbHO cnabee, 9eM 6HYMpPU TOACUCTEM, AelleHHe Ha MORCHC-
TeMH Oyger ecTecTBeHHWM u deTkum (§ 12.17).

Yo nponaolier, Korna Taxkas cpena Oyjer jelicTtBoBaTh
BHYTpH yabrpacTabuiabHo#l cHcTemu? Bypner qu mpomcxo-
nuTh axanTtammsa? Hak mokamer maibHeiimee obcysrpaeHue,
TaKde CJYyYaHl CTOJb MHOTOUMCAEHHH B (JopME BHX CTOdb
MHOTr'000pa3HBbI, 9T0 AeTajbHOe U HcYepIIHBaIiee oIIHCaHHE
X HeBo3Mo:kHO. lloaToMy ME [OJIKHEI NpAMEHHTH HAINY
oCHOBHYI0 cTpaTeruio (§ 2.17) — sicHo 00pHucoBaTH HEKOTO-
pble THIIoBEIe (OpPMEI, a 3aTeM OXBATUTh BCe OCTAaJbHHE
CCHIIKOM HA HENPEepPHIBHOCTH: IIOCKOJIBKY Jpyrue QopMbl
CXO[[HHI C THIOBHIMH II0 CBOell CTPYKTYpE, OHHU KOJIKHBEI
OHTH B CpaBHEMOIl CTENeHH CXOJHE C HAMH M B CBOEM II0-
BeJ{eHUH.

16.6. Jlnsa Toro 9T00H Co3HaTh NPOYHYI0 OCHOBY AJIA
obcysKaenns aToro Hanbolee BajKHOro CIydas, HYKHO fAc-
HO copMyIHpoBaTh HCXoAHbIe NpPeAIOJOAeHHA.

1. lpeanonaraercs, 9To cpexa coOTBETCTBYET ONMMCAH-
Hoil B §15.2,T. €. cocToUT 13 00JAbmIOTO YNCHA IONCHCTEM,
HMEIONIHX MHOIr'0 COCTOAHMEA paBHoBecusa. UuniMu ciaoBamn,
cpenia mMoJMCTabOuIbHA.

2. llpegmonaraercs, 4ro B3amMofedCcTBHe TMOACHCTeM
He3HAYNTeJIbHO — HOTOMY JIM, 9T0 MeKAY HHMH Majo Mep-
BHYHKIX CBfA3€#, WJIN TIOTOMY, 9TO IMOACHCTEMLI YacTO Ha-
XO{ATCA B paBHOBECHH. .

3. Apaoraiud opraHHaMa, CBA3aHHOTO C dToil cpepoi,
GasupyeTcs Ha OCHOBHOM IIpHUHIHIE YJIBTpacTabMibHOCTH,
T.6. Ha co3aHun o0paTueXx cBA3edl BTOporo MopsAAKa,
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HCKJII0YAIONlAX BCe paBHOBECHBIe COCTOAHHSA, KpoMe Tex,
IpH KOTOPHIX BCE CYIIECTBEHHEIE TIepeMEHHbIe OCTAIOTCA B
HajJleskamuX mpepelax.

4. Pearupymomas JacTh opraHmaMa cama pasfielieHa Ha
MONCUCTEMEI, MEXKAY KOTOpPHIMA HeT IpsaMoi ceasu. [Ipex-
moJaraercs, 49To KajKgas IOACHCTeMa HMeeT ¢BoH ¢obcT-
BeHHHIE CYIIecTBeHHEe IepeMedHbie H o0 paTHYI0 CBA3E BTO-
poro mopsafaka. CooTBeTcTBYIomas cxeMa usobpamkeHa Ha
¢ur. 62, Ho oHA He KAET ITOIAHOTO MPEACTABIEHUA O CUCTEME,

U

/o J ©

Our. 62.

TaK KaK B Hell B3ATH TOJBKO TPH HOACHCTEMH (€€ CIeRyer
cpaBHUTE ¢ ¢ur. o8 m 59).

Takrasa cucTeMa B OCHOBHHX 9epTax CXOAHA ¢ MYJIbTH-
cTabuiabHON cucTeMol, oHpefelleHHe KOTOpOM AaHO B Ilep-
BoM H3faHum. (ONMMCAHHAS TaM CHCTEeMa IpefocTaBIAa
oOnbmIyIo cBoOONY cCBA3eil MeKAy TIJIaBHRIMA I€peMeH-
HLIMI, HaOpuMep CBA3edl oJHOH pearnpynmell dYacru
C ApYroi, B MeXKAY pearnpymouieil 9acTbl0 ¥ HOACHCTOMON
Cpefkl, OTINIHON OT TOM IIOACHCTEeMH, C KoTopoHl 9Ta 4acTh
MPEeIMyYIIeCTBEHHO CBf3aHA: 3TH BTOpOCTENEHHHe BapHa-
MM HaPYIIAIT SCHOCTh U He HMEIT 00JBHIOTO 3HATEHH;
MBI PacCMOTPHM HX B CIeAyIomein IVIaBe.)

16.7. ]l 1a roro 4To6GH NpoclefuTh MoBefeHHe MYJIbTH-
¢ TaOMABHOI CHCTEMBI, IIpeAT0JI0KIM, YT0 MBI HabloAaeM ABe
n3 ee mofcucrem, Hanpumep A u B na ¢ur. 62, aro ux raas-
HEle IepeMeHHbIe UMelT IPAMYIo cBA3Db MeKAy coboil, T. e.
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H3MOHEeHNA Ka)KJ0M M3 HUX HeIOoCPEACTBeHHO BJHMAIOT HAa
APYTYyI0, ¥ 9To BCe OCTAJBHEE IOACHUCTEMHl II0 KaKOHN-TO
HpUI¥He HeaKTHBHH.

IIpesxae Bcero Hy#HO 0TMETUTH, 9T0, HOCKOABKY OCTab-
HEIe Mo CUCTeMbl HeAKTABHEI, NX IPUCYTCTBNE MOKHO UTHO-
PHpPOBAaTh: OHH IpeACTaBAAT coboif KAk OH «JoH», 0 Ko-
TopoM roBopuioch B § 6.1. Jlayke ecri HeKoTophle M3 HHX
AKTUBHHE, UX BCE jKe MOKHO UTHOPMPOBATH, ecayu J(Be Ha-
OmiomaeMble IIOfICICTEMH OTHeJeHH 0T HUX OapbepoM us
HeaKTUBHHX Iomcucrem (§ 12.10).

Haxnee, HY/XHO OTMETHUTDH, UYTO 9TH AB€ IONCUCTEMEI, pac-
cMaTpUBaeMbie KaK HeKas efWHHNa, obpasyiom yeaoe, 06-
aadawwee yavmpacmabusvnocmaio. [losTomy B TaKoM Ie-
noM OyHeT coBepmaTbcs O00BIYHAA IIOCJHE0BaTEdbHOCTD
CcoOnITHl, Beqymaa K OKOHYATeJbHOMY IT0JI0, M ero moBe-
nmeHue He OymeT cYIIECTBEHHO OTAHYATHCA OT IIOBENEHU
cucTeMHl, pexcrapiaenanoi Ha ¢ur., 36. Ecmu, ognako, pac-
CMaTPHBATH 3Ty jKe MOCIEAOBATENbHOCTh COOBITHH He Kak
Opouecc, IPOTeKAIIIHE BHYTpH OJHOTO YJIbTpacTabuMib-
HOT'0 1{eJIOr0, & KAaK B3aUMOMAEHCTBHA MEMXIY 4acThbi0 0pra-
HU3MAa M 9aCThi0 Cpefs, COCTOANMMMA KAKAAA U3 JBYX IO~
CHCTEeM, TO MH yBAAUM (OopMH II0BeJeHNA, I'OMOJOIHYHBIC
TeM, KoTophe HabawgamwTca Ipu B3aMMOJENCTBHUM «opra-
HU3May ¥ cpennl. [l pyrumm cilioBaMu, gHYMpPU MYAsbmucma-
6urvroli cucmems nodcucmema adanmupyemca k nodcucmeme
MoYHo Maxum e o6paszom, Kok xHcuUeomHoe adanmupyemcs
k cpede. Myl yBUguM 37iech ToT ;e MeTon npob m omubok,
a Korga Ipollecc 3aKOHYNTCA, aKTHBHOCTH [ABYX dHacTeil
6yreT KOOpPAMHWPOBAHA TAaKUM 00pasoM, UYTo CYIIECTBEH-
Hble TepeMeHHble NBOHHOU cucTeMBH OYAYT YAep:KUBAThCA
B HajJIe;KamuUX Iipefenax.

B TouHOCTH TOT K¢ NPHHHWO yNpaBJiAeT B3aUMoJeHcT-
BUeM TpeX momcucteMm. Ecay Bce TpH HENpEpPHBHO B3aWMO-
HeiicTBYI0T, TO oHH 00pasyioT opHy VabTpacTabmibHYIO
CUCTEMY, o0iamanmylo OOLIYHBIMH CBOMCTBAMU.

B ragecTBe mpuMepa paccMOTpHM MHTEPECHLIH cirydai,
KOrja /(Be M3 TpeX MoACHCTeM, cKaykeM A u (', He HMeromue
HAKAKOH IIPAMOM CBA3H MeKAY coboit, CoOelHHEHE! ¢ IIpoMe-
KYTOUHOH cucreMoit B cBa3aMm, JelCTBYIOIMUMY C Iepe-
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pHBaMH M UPHATOM He oxHOBpeMmeHHo. Ilpepmomosxum, 4To
B B3amMopeiicTsyeT cHadana ¢ A; 6aarogapsa ux yapTpacTa-
OMIBHOCTH BTH IIOACUCTEMH MPUXONAT K OKOHYATEJIbHOMY
noamwo. Ilycrts satem BszaumopeiicTsyior B u C. Ecan kxombu-
HalHUsA BHAYEHUHl CTYHeHYATHX (QYHKIUA B IoACHCTEeMAX
B m C paer crabmabHoe Ioie AJA TIAABHHIX I€peMEHHBIX
B n C, To ganmnas KomOmHamma B IoacucTeMe B Oyner
B JaJbHelineM COXPAHATBLCA: Korja B cHOBa coemuHHTCA C
A, BoccTaHoBUTCA HepBoHadagbhHoe crabunbhoe mose. Ho
ecJau 3Ta Kombumamuma B mojcucteMe B npu B3ammopeicT-
Bud ¢ C He maer crtabuiabHocTu, To oua usmenurca. Cie-
J0BaTEIbHO, CTYeHYaThe PYHKONY mofcnucTeMur B mepecTa-
HYT MBMEHATHCA TOTJAa U TOJALKO TOTAA, KOTAA OHU OYAYT
UMeTh 3HadYedus, ofecneduBapIye CTabWMIbHOE MOJIE IIPU
B3auMogencTBnu Kak ¢ 4,Tak u ¢ C. (Hy¥H0 0TMETHTE IpWH-
IUINATBHYI0 TOKIECTBEHHOCTH 3TOTO IIpoliecca C Ipoiec-
coM, onmcanHeM B § 8.10.)

16.8. PaccmoTperHHi cayyali MOMKHO IPOMILIIOCTPHPO-
BATH ¢ IIOMOINBIO roMeocTaTa. 1pH OioKa OHIIHN COeIUHEHH
TaK, YTO MOJYUMIACh CXeMa HellOCPEACTBeHHHX Bo3ieicTBHE
supa 22123 (2,113 cootBerctByor A, Bu (). [lna pasge-
NeHUA BosjeicTBuil OnokoB 2 U 3 Ha Oxok 1 cocyam ¢ Bo-
fon B 6nokax 2 1 3 (cMm. pur. 34) OBIIN e per o posKeHH Tepex-
JajUAAMY TAKUM 00pasoM, YTO WX MATHUTH MOINIA CMe-
MAThCA TONBKO B HAIPABJIEHHH, COOTBETCTBYIONEM OTKJIO-
HeHHI0 BHHU3 Ha ¢ur. 63, rorga kak 6mox 1 Mor mapaTh OT-
KIOHEHUA KaK BBepX, TaK W BHU3. ¥ YaCTKHN Kpusoii I, pac-
IoJd0KeHHbe BHIEe cpefHell JMHUN (MOKA3aHHON NYHKTH-
poM), COOTBETCTBYIOT CJIy9alo, Korfa Osoxu 4 u 2 Bzammo-
feiicTBoBain, a 010K 3 OLII HEBABACHMEM; YIaCTKH To# Ke
KpHBoOH, pacuogosenHHe HMe CpefHell JAHWH, COOTBET-
CTBYIOT B3amMmopelicTBuio 610KkoB 1 m 3 mpu HesaBucuUMOCTH
6aora 2. Coraacuo ycraHoBKe, geficrBue 122 Geulo oTpH-
HaTeJbHHM, a 173 — modo:KuTedbHHM, feiicTBua 2—-1 m
3—+1 yunpapaaauchk yHUCEIEKTOPOM.

Ilocae prawvenna (J) 6aoxku 1 m 2 obpaszosanm HecTa~
OMABHYIO CUCTEMY, KOTOpAaf Iepemnia deped KPHUTHUECKOE
cocroaaHe. llsMenenne moaoxkenus yEHcenxexropa (K) che-
Jajo cucreMy 6nokoB 1 m 2 crabuabpHoil, Ho cucTeMa 6JI0KOB
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1 m 3 6mua eme Hectaduabmoil. 9To mpuBelo K HOBOI
IepeCTaHOBKe yHucedeKTopa (L), m Temephb cucTeMa BJIOKOB
1 u 3 craza ctabuabHoil, Ho cucTeMa GiaoxoB 1 m 2 cHoBa
crana wecrabuabmoit. Crenyiomas nepecranoska (M) ne
YCTpPaHHUJA 8T0Oro, Ho HOoBoe usmMeHenne (/V) cosgano cBAsM,
coelaBmue obe cHcTeMbl cTAOMIABHBIMH. Temeph 3HAYEHUA
CTYHEHYATHX QYHKUMHA yCTaHOBIINCh OKOHYATEAbHO; 010K
1 momer BsanmmopeiicTBoBaTh Kak ¢ 6aoxoM 2, Tak m ¢ 6o~
KoM 3 Ge3 morepu cTabUIbHOCTH.

Bpemss———=
@ mr. 63. BaaumopeiictBue Tpex OJOKOB roMeOCTATA.

ITeperyIagUHEl, HaXOOALIUECH B CPEeIHEM MOJOMKEHNMH, HE ITOSEQJIAIOT MATHWUTAM

0J10KOB 2 B 38 IEMraTLCA B CTOPOHY, COOTBETCTBYIOILYVIQ OTHIOHEHHIO KpPWBOI

BBepxX. BePTHHANBHBIC OTKIIOHEHUA Ha JINKEEK U 0TMEeRarwT niMeHeHUA 110J10MHE-

Husa yrucedenropa 6ioka 1. Cvemenne D, npouaBeIeHHOe OonepaTopoM, I€MOH~
CTPHPYET CTAOHJIBLHOCTE LEJIOI0,

Mut yuce vosopuau, 9to ecau 4, B n C Bpema or speme-
H1u o0pasyoT Tpolinyio KomOuHaluio, To CTyHeHUYATHiE
¢YHKIUH BceX TpeX 4dacTell nepecTaHYT M3MEHATHCA TOrja
A TOXBKQ TOT/Aa, KOTAA TpoiiHOe coueTaHHe X Oyjer maBaTh
crabunbHoe 1ode. Ho Mel MmoxeM moiTu paabme. Ecam 4,
B u C 6ygyT B pasHoe BpeMs COCJUHATHCA DPasAMIHLIMH
crocofaMud — WHOTAA IONApHO, MHOI'AA B TPOHHOH KOM-
OuHANuH, a uHOrAA OyAyT OCTABaThCA HE3aABUCHMBIME,— TO
IX CTyHmeryaTbie QYHKOUH NepecTaHYT H3MEHAThCA TOTNA
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H TOJBKO TOTHA, KOIJA OHM IPHAYT K KomMOmHEauum 3Ha-
deHNi, obecneumBapmiell cTabUMIBHOCTD LIPU 6cX BapHAH-
Tax.

OueBnpHO, 9TO TAKOH X0/ PACCYKACHENI NPUMEHWM He-
3aBUCHMO 0T TOro, CKOJABKO CHCTEM B3aNMOMeHCTBYeT M
KaKyue Ipynnsl WM coYeTAHUA OHHM o0pasylT HpuU cBoem
coequHeHnm. Mu Bcerma MosKeM IipefCcKasaTh, 9To UL Cmy-
newwamule GYHEYUL nepecmanym usmenambves mozda U mo-
AbK0 mozda, kozda éce couemanus 6ydym cmabuavrHol. Y 16T~
pacTaOuAbHBE CHCTeMbI, OYAYT AW OHU W30JMPOBAHBL UJIU
CoefuHeHH B 0ojee CAOKHEE MYABTHCTAOUIBHEIE CHCTCMEI,
Bcerga JfeicTBYIOT M30MpareibHO IO OTHONIEHHI) K TeM
3HAYCHNAM CTyNeHIATHX OYHROWHA, KoTopsie obecmedn-
BaoT CTabMIABHOCTD.

16.9. B § 16.6 met pagm HpoCTOTH JONYCTHIN, UTO
AucHepcus 0TCYTCTBYeT, TAK KaK M IpefIoarajin, 94To Ase
B3aMMOJeCTBYIOIMYe HOLCHCTEMEl OCTAIOTCA OJHUMU U
Temn ke (Hampumep, A m B ma ¢ur. 62) B Tedenme Bcero
npomecca. Hakue BUAOM3MEHEHWA HYRHO BHECTH, eCJIU
ydecTs TOT $aKT, 4T0 B MyJABTACTA0OUIBHON cHCTEMe YHCJIO
H pacupejejieHNe IOACHUCTEM, AKTUBHBIX B KaKAbIH JAHHHH
MOMEHT, MOJKeT MEHATHCA BCJAEJCTBHC AVCIEPCHH?

JBMKeHNe K paBHOBECHIO LEJI0TO, K 0KOHYATEJIBHOMY
OOJI0 I TeM CAMBIM K afanTanun mexoro OymeT mpomcxo-
AUTh HEe3aBUCUMO OT HAJWYNA NN OTCYTCTBHA NNCLHEPCHH.
Bausanve gucnepcuu BuIpasRaeTcs B paspymieHNH WHWBH-
BYaJIbHOCTH NOJCHCTEM, PACCMOTPEHHHX B UpeABYINAX
naparpagax. Tam OuaM ONHCAHE CJOKHBIE IIPOLECCHI, PO~
Tekaolie B ABYX YJbTPAcTabUIbHHX IHojJCHCTEMaX, IIaB-
HBle IIepeMEeHHEEe KOTOPHX HEOJHOKPATHO NPOABIAIT aK-
THBHOCTDL, TOI/Ia KAK IlepeMeHHLIe OKpPYKaloilHX MojcHCc~
TeM OCTAJOTCA HEAaKTHUBHEIMHU. TaKoe coXpaHeHNe HWHIHBH-
JYaJbHOCTH BDAJ JHM BO3MOMKHO IIPpH HAJHYAM JMCIEepCUN.
ITpegnonoskum, manpumep, 9To Iojde BCeX FIABHEIX Iepe-
MEHHLIX MYJBTHCTaOMIBHON CHCTeMBl CTABWIBHO W 9TO ee
pelipe3eHTATUBHAA TOYKA HAXOAWICA B COCTOAHNH PABHOBE-
cua R. Ecau penpeseHTaTHBHYI TOYKY cMecTuth B P, TO
anaRv, uaymae or P, npusenyt ee obpato B R. Bo Bpe-
MA oO6paTHoro aBWKeHRHs ToUkM w3 P B R pasiinvfane
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nojcucTeMbl 6YAYT To HPUXOAUTH B AciicTBUe, HooNUHOYKe
NN B KAKUX-A100 CcovYeTaHHAX, TO IepexXoAnTh B HEaKTUB-
HOe COCTOAHM®, CO03JaBafd KapTHHY KaJelZoCKoOHYEeCKOro
pasHOOOpasua # Kamymeroca Gecmopsaaka. [[smxenue K R
00 APYroil JEHWUH Taroke Oyner OpHBORUTH B JieiicTBHe
pasiudane KoMOMHAmWA LOACACTEM: IpH 9TOM COBOKYI-
HOCTh IOACUCTEM, AKTHBHpPOBAHHAA BO BTOPOM ciydae,
MOKeT CHAbHO OTIAYATHCA OT TOl, KoTOopadg ORJIA aKTHBH-
poBaHA B IE@PBOM Clydae.

IIpn aTtex ycnoBusax yixe HeT cMuIciaa HaOgoHaTh IO~
BefeHHe KAKHX-TO OT/@JbHHEX MOACUCTEM B Opoliecce ajgam-
TalNu MYyJAbTHCTAONMABHOM cucTeMil. o Tex mop moxka He-
KOTOpEIe M3 CYHECTBEHHLIX IepeMEeHHBIX HaXogATCA BHe
CBOWX IpeAeJ0oB, UBMEHEeHNA B CTYIEeHYATHIX MeXaHM3MaXx
OyayT OpUBOAUTE B JeliCTBMe OJHO COYETAHHE IIOACHCTEM
3a Apyrum. Ho Korga BosHHKHeT cTaOMAbLHOE IIoje, HE BLHI-
BHIBAIOIEee VBMeHEHWHM B CTYNEHYATH X MexXaHH3IMaX, OHO,
Kak 00u19H0, OyAer coxpaneno. Eciu MH Temeph HCIBITaeM
AfANTAIMI0 MYJBTUCTAGUIBHOH CHACTEMH IyTeM CMEIeHMsI
ee pernpe3eHTATHBHOU TOYKH, TO MH HaiigeM, 9YTO peaKUus
cUCTEeMEI LIpoABJAercA B PasHoobpasHoii aKTHBHOCTH pas-
AWYHEIX OOACUCTeM, KOODPAVMHNDOBAHHOM AJA AOCTUKEHNA
oomeii menn. Ho, HecMoTpaA HA TaKyo KOoopRUHALHUIO, B
o0meM ciydae He 6yneT CymECTBOBATH HUKAKOH IpoCTOH
CBASH MEKJY BOBACHCTBUAME OJHUX NOACHCTEM HA Jpy-
rue. 3Hafd, KAaKHe IOoACUCTeMBl OHIJM AKTUBHDPOBAHHE HA
. ODHOH JNVHWH HNOBENEeHMA W KAK OHM B3auMMOJEHCTBOBAIH,
HeAb3A CKasaTh HWYEro OIpEJeleHHOro O ToM, KakKhe
HOACHUCTEMH 6YAYT AaKTUBH POBAHEI HA KAKOU-AUOYAL Npyroi
JVHVHA MoBEefeHUA NAu Kax OHH OYAYT B3aHMOJECTBOBATh.

IToaxce s1 cHOBA Oy y TOBOPHTH 0 «moficucreMe A, agam-
TAPYIOIEHcA K NofcHcTeMe 5B» My «B3aUMOJeACTBYIOIMe
¢ B», HO 9To OymeT ToJAbLKO ciaoBecHas gopMa, yaoOHAsS mpu
ONUCAHUU: Beo0XoRMMO IOHATL, 9T0 A u B Moryr OHITH
HeTOK/IeCTBeHHHK camuM cebe B pasHHe MOMEHTH BpeMeHH.

16.10. 9ra HOBam KapTWHA 0TBEe4AaeT HaA Bo3parkeHNe,
BRIBITaeMoe IpOTUB CXeMul, n300paskennoit Ha fur. 62 (1
APYTUX CcXeM), KOTopoe COCTOMT B TOM, 4TO BHANMYIO HAa
aToll cXeMe yNOPAJOUEHHOCTh MBI HHUIJe He HaXOfWM IpH
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AHATOMHIECKOM ¥ THCTOIOTHYECKOM WCCHeJoBAHHH opra-
HUBMa (MW IpH WBYYEHWH Cpefsr). JTO CXEMHEl HeIoCpep-
CTBEHHHIX BO3HefcTBU, IpefHAa3HAYeHHHE TOABKO MAJIA
TOro, 9T00H Jierde OnIo XpeAcTaBAAThH cebe PyHKIHMOHA-
JbHHE QTHOMCHUS, CBABAHHEE ¢ HoBegendeM. Hy:xHo mom-
HHATh, YTO B HUX IOKA3AHH TOJNBKO PYHKYUOHAALHBIE CEA3U
U OPHTOM TOJBKO MEKAY HNepeMeHHHMH, AKTHBHHMH B
KaKo#-T0 Majeii mpomexkyrok Bpemenmu. Pur. 62 momxer
BBECTH B 3a0iyfeHNe, TaK KaK HaBOJZUT HA MEICIB O IIoC-
TOAHCTBE CTPYKTYpH, He CYIIeCTByMoIleM NpH HaIWIAH
NUCIIepCHNA, W 0 ABYXMEpHoIl mpocTpaHCTBeHHOH (opMme,
BIIOJIHE BePOATHO, He MMeloliell HWKAKOTO COOTBETCTBUA B
AHATOMIIECKOM WM TUCTOIOTHYECKOM CTPOeHHH. I'eM He
MeHee 9TH (PYHKIMOHAJbHBIE OTHOIIEHWS OGecCIopHH, H
cxema orobpaskaer ux. HHakoBa ux cBA3BH ¢ HepeMeHHEIMI,
KOTOpHEe MoryT OHTH Uandeckn NIeATAPUITHPOBAHEl B M0O3-~
I'y, eme IpeACTOUT BHLACHHUTE.

16.11. JlefictBue My apTHCTAONNBHOHE CHCTEMEl MOKeT 110~
Ka3aThcA XaoTHIHBIM, TAK KaK aKTWBHOCThL pacmpejeisier-
cA W IepepacmpepelifieTrcad Cpefd IOACMCTeM B TAKOM JKe
BUAUMOM OecmopsAnke, KaK B MpuMepe ¢ AWMAIMAME TPY-
6amm (§ 13.18), opHAKO OCHOBHAS TeHAeHINS BCerja Ha-
IpaBjieHa K KoHeYHOMY paBHoBecmio B aganranuu. 1llosTo-
MY CIEeNyIOmIIM BOmpocoM Oyaer TOT, KOTOPHH MBI CTaBHIN
B 1. 11: He moTpebyeT Ju ajanTanua 9peaMepHO JOJTOro
BpPeMeHH’?

Wz crasagHoro B npepuHaymell riaBe oYeBHAHO, 1TO
MHOTOoe OyneT 3aBMCETh OT YHCJIA CBfA3eH MEXAY HofcucTe-
MaMi — 0T YaCTOTH M MHTEHCHBHOCTH BOBMYHNIGHWNH, MCIbI-
THBAGMMX KaMKN0oi IOJCUCTEMONH €O CTOPOHH JpYIrux Ioj-
CHCTEM.

B mpepmenbmoM caydae, Korma Hepefada BoO3MYIIEHWIA
IIOBCIOlY pPaBHA HYINIO, BCA CHCTEMA CTAHOBUTCA TOMKIECT-
BeHHON mTepaTHBHKM cucTemaMm (§15.6) u menoe 6yaer morn
K aflalTalld TaK ke, KaK 9TH cucreMil. B TaxoM ciayuae
BpeMa ajamnrarmun Oymer cpasmmrenbHo HebGonvmum (T,),
a He Ype3MepHO ANUTeJbHEM (7).

Ilo mepe yBenu4eRNs «CBA3AHHOCTHY (BeiaefcTsue 60JMb-
mero 4YHucJa OCHOBHHIX CBfgedl MJIH MeHbINIEro YHCIA
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COCTOAHUI paBHOBECHA B MOficKcTeMaXx) cucreMa Oyaer mpu-
OIMmRaThCA K THIOY cucTeM ¢ 0oJdbIINM YHCAOM CBA3eil,
onncapnomy B § 16.4, a Bpema agantamum GygmeT cooTBeT-
CTBEHHO Bo3pacTaTh, NpuOauwxasach K 1.

BoiBonbl. Temeph M MOKEeM pe3loMUDPOBATD J];aI-IHIaIﬁ B
HECKOJBKUX IOCIEMHHX TJaBaX OTBeT HA BO3pajrkeHHe,
BoBUHYTOE B § 11.2 m cocToABmeEe B ToM, 9TO yAbTpacTabn-
JABHOCTH HE MOKeT OBTh OCHOBHEIM CPeJCTBOM AajanTamuu
JKIBHIX OPTaHM3MOB, TaK KAK ajlanTamudA moTpeboBaja Ol
TOTJIa CIAMIMKOM JJUTeIBHOr0 BpeMeHHN. Telepb MBI BUJINM,
4T0 3TO BO3pasKeHue, o CYINeCTBY, OCHOBAHO HA IIPeAIO-
J0EeHUH 0 TOM, 9TO OPraHM3M U cpefa HACHIEHHE CBA3A-
MW, KaK B3aWMHEIMM, TaK U BHyTpeHHEMH. B § 15.2 Goin
IpUBE/(eHH JAHHLIE 0 TOM, 4T0 Odeficméumesbras HaCHINeH-
HOCTh CBA3AMN OTHIOAb HE TaK BHCOKA. 3aTeMm, B ri. 15 u
16, muI mokasany, 9T0 €CAW OHA HEBHICOKA, TO AJfA ajamTa-
OUy yJAbTpacTabuabHOH cUCTeMH yie He TpeOyercsa dpes-
MepHo [oJiroe BpeMa. Takum o0pasoM, 0TBET HA Bo3paske-
HIe, IO KpaiiHell Mepe B o0mMHX dYepTaX, HalifeH.

Ha sTom Mu1 3axkoHYHM ofCy)XmeHHe 3TOr0 BOIpoCa,
. TAK Kak Oosee ray6onroe mcciemoBanue norpeboBano OH
KOJAHMICCTBEHHHNX NAHHHIX 00 ajantanmuy Mo3Ta peajbHBIX
OPTAaHH3MOB K pealbHHM YCJOBHAAM. |aKoe WcCJeqoBaHUe
JLOMKHO OBITH MO CAJIAM COBPEMEHHOMY 9KCIepUMeHTAToDYy.

Pempozpadrnoe mopmoiceHue

16.12. Teneps MBI BHICKaKeM CJIeIYIOIee IPEII0a0Ke-
HUe: ec/Ii cCHCTEMY, H300 paskeHHYI0 HA QUT. 29, pacCMOTpeTh
fojsiee BHUMaTeIbHO B TeX ee dopMax, KaKMMHM OHA Ipef-
CTAaBJEHA B pEAaNbHHX OPraHU3MaX W peadbHHX BHJAX
cpemH, To OKaKkeTcd, YTO OHA pachajaercda Ha actu, Oonee
CXOfHHE C JYACTAMY MYyJbTUCTAOHIBHONK cHcTeMHl (pur. 62).
PaccmoTpum HeKoTophle CBOCTBA MYyJABTUCTAOMIABHON CHC-
TEMH, OTINYAINE ee OT YALTPACTAOUIBHHX CUCTEM,
mpefcTaniaaomux coboil numb 9acTHYI0 QopMmy CcHCTEMEI,
usobpaskeHdofl Ha ¢ur. 20, ¥ MOCMOTPUM, HACKOABKO OHU
COOTBETCTBYIOT TOMY, 4YTQ MU3BECTHQ Q ANBHIX OpraHusMax
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IlepBHit Bolpoc OTHOCUTEABHO MYJIbTHCTAOMIBHOM crc-
TeMEl COCTOMT B TOM, MOKET JH OHA W3BJEKAaTh IOJb3Yy W3
noBTOpAMeAcA cuTyanun (3Ta npobaema yxe 00CyKnalach

rr. 10). HanpmMep, ecam mMynapTHcTaOMABHAA cUCTEMA
aganTHpoBalach K BeJnmunHe mapaMerpa Ps, a 3aTeéM K ero
BeauvunHe P, To ofHapy:KUTCA JM NpH BTOPUIHOM IOAB-
neaun Pi; xora OH 4YacTHYHoe cOXpaHeHWe IePBOU apjam-
Tanun?

IIpexkpie 9eM HONHITATBCA [ATH OTBET, BCHOMHUM, YTO
B0 BCAKOH NOAWMCTAOUABHOH cHcTeMe NpdOHe aBe JAUHUN
MOBeJeHUs CBABAHH C W3MEHEHUAMU B JBYX TpYNIax Ire-
pemennnix (§13.14), XoTopre Moryr mepekpHBaThH HIH HE
nepeKpHBaTh APVr Apyra. Rampaa rpynmma pacnpepeieHna
BHYTpPH CHCTEMH IIDHMEpPHO TaK, KAaK /BMAm#e TpyOHl
(§ 13.18) pacnpenensioTca Oo TeppuTOpMHM ropopga. JiBa
BoaMynleHuA (D11 D3) B noancTabuabHOR ccTEMe CO3A0T
IBe IpyONLl AKTHBHHX IEPEMeHHHIX, IOXO0HO TOMY KAk
nBa Betpa (Wi u W) B ropoge gaioT iBe rpynIs JHMADHEX
Tpyb.

Haxas 9acTe Bcex Tpy6 ropoma 6ymer quiMuTh npu 060~
nx Berpax? Todrmit orBer morpeboBay GH TOYHOI'O BHAHHUA
yCI0BHil; HO B KAYeCTBE epBOoro NpubInKeHNA MOHKHO CKa~
3aTh (cM. § 13.15), 9To ecam awmb HeGosbmas dacTh UX
auMuT npu Wi n seoabmas gacts — npu W, To B ciay-
Jae He3aBHCHMOCTH 3TUX ABYX IPYOI A0aA TPYO, AHMAMHX
npn oboux BeTpax, Oyjaer BHIPAKATBCA IIPOUBBELECHMEM
COOTBETCTBYIOIGMX ABYX mpobeit, T. e. Hyner sHAYNTENBHO
MeHbOIe Ka)ion ns Hux. Hampumep, ecan 1% 1py6 peimur
npu Win 1% —opm Wi, To mpm cayqaitHom pacmpefe-
NeHHH TeX U APYTHUX moad TpyO, AHMAMNX npu o00uX BeT-
pax, coctaBuT Bcero aumb 0,01%.

HesaBuCHMOCTb U CBA3AHAAS ¢ Hell MAjas «CTeNeHb Ie-
PeXpHBAHUA» BO3MOIKHBI UMb IpH 3HAYATEJIHBHOM pasian-
9uH B Halpasiaennd BeTpoB Wi u Wi, Ecinn nanmpasienne
W2 oraserca odeHb 6iamsknm K Wi, to W, BepoaTHo,
3aCTABHT ABIMAUTHE MHorme m3 Tpy6 rpymnm «Wi1» (pasy-
MeercA, B IpejleIbHOM C/Iydae — IPH COBIAfeHNH 000uX

nanpasiennit — W, sacraBuT AHMMTL Bce prﬁm rpyu-
our «W ).
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Taxkum o6pasom, HoancTabunpuasg cucreMa (IpH oIpe-
NeJeHHKIX YCI0BHAX CTATHCTUYECKON HE3aBUCUMOCTH, KO-
Tophe HmoTpeboBadu OH AeTaxbHOTO WCCIefoBaHNA) Oyper
pearupoBaTh HA /iBa 3HA4YeHWA mapamerpa (ma ABa BO3MY-
IMEHNA, WIN PasHpaKATedA) H3MeHeHneM ABYX TpYIIII mepe-
MEeHHE X, CTelleHb NlepeKpHBAHUA KOTODHX 3aBUCUT, BO-
IepBHX, OT «KOJMYECTBA AKTUABANMMY IpU KayKooM 3HA-
YeHNH IapaMerpa H, BO-BTOPHIX, 0T OAM3OCTH 3TUX 3HAYe-
HHH.

[Ipegmomosnm Tenepsb, 9To 3HaYeHUsA MapaMeTpa COOT-
BeTcTBYI0T, KaK B §10.8, BugaMm cpensl, K KoTOpPHM HYKHO
apanTHpoBaThCA (MAU 3a7ladaM, KOTOphie HYKHO pemuTh).
Ilockonbky MyAbTHCTAOHNBHAA CHCTEeMAa ABIAETCH TaKiKe
N0auCTAOUIBHOM, BCE TOABKO UYT0 CKABAHHOE OTHOCHTCA M
K MYABTHCTAOUAbHOI cHcTeMe. 37ech ABe JNHUK IO0BefieHnA
OYAYT BKIWOYATH NPoOL M BHIBKHBATH NBMEHEHNA He TOJbKO
B I'YIABHHX IIEPEMEHHHX, HO M B CTYNEHYATHIX MEXaHNU3MaX.
CTenenb B3aMMHOT'0 NepeKPLBAHNA NBYX I'PyII aKTUBYUPO-
BAHHEIX CTYIEHYATHX MeXaHHBMOB To:Ke Oy[eT 3aBHUCETH
OT TOTO, KAKasA YacTh BeeX 3THX MEXaHH3MOB aKTHBUPOBAa-
HA ¥ HACKOJbKo ONMBKYU 3HAUEHHA IapaMerpa (MIH GopMH
cpeni). B gacTHOCTH, ecIM IVHVY II0BefIeHNA 3aTPATrNBAIOT
JAINb HECKOJABKO oOmUX CTYINeHYAaTHX MEXaHW3MOB, BTO-
pag rpynna npo® MoMeT I0YTH He BHIBBATH M3MEHEHWH B
CTYIeHYATHX MEXaHN3MAaX, BIMAKNMUX HA NEPBYIO peak-
M0, W, 3HAYNT, HOYTM He HAPYIIMT NepBoW ajamTamu.
Taxum o6pasom, myssmucmabuavuaa cucmema 6e3 KaKUX-
an0o cuenuadbHEIX BunonsmMenenusi ad hoc, o6saadaem cno-
COOHOCIBI0 U3GAEKAMDb NOAB3Y U3 NOSMOPANWUICS CUMYa-
yuii. .
16.13. UaTepecHo oTMETUTH, UYTO B ToM clIydae, Korja
IBa pasjpaskuTeisa (MW ABA BHAUCHNA IlapaMeTpa) CHIBHO
pasan4aTca Mesray coboll, mpoiecchl aKTUBAINA B MyJI bTH-
CcTaOMIBHOM CHCTEMEe pacIpefeNaloTcAd MeKAy ABYMA BeChb-
Ma PpA3JNYHBEIMY TPYNIAMH CTYHEHJATHX MEeXaHN3MOB.
Taxkum o6pasoM B Hell cosgaercda, 0Oe3 Kakux-aubo
CHefNaJIbHHX YCTPOHCTB, (YHKUVOHANBHHU 3KBHBAJICHT
«cTpe;odHOro» MexaHusmMa I, 0 KOTOPOM TFOBOPHIOCEH

B §10.9,
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16.14. HanpoTtus, xorja gBa BosMyImesus (nBa pasmpa-
JATENIA, NIH OBa 3HAYEHNA NapaMeTpa) COIMKAIOTCA MeK-
xy coboil, cTeleHb NiepeKpHBAHHAA ABYX AKTHBEPYEMH X
rpynn Bo3pacraer. CHIIbHOE - NIepeKphHBAHUE TPy CTyIieH-
gaTHIX MeXAHH3MOB O3Ha4aeT, 4T0 BTopas cepuA npobd
B 3HAYATEJbHON Mepe pas3pymHT IIepBYI0 ajanTanuio.
HapymeHnue npeHuX npunoOpeTeHHHX peakinuil B pe3y-
NBTATE HOBHX IPOLECCOB HAYYEHWS XOpOHIO HM3BECTHO B
ICUXOJOTHN; W3y4YeHVWEe TaKHX (PAKTOB IOKABLIBAEeT, UYTO
AeTajy HX MOpPasUTeJIbHO CXOfHH C TeM, Yero cjefoBalio
0L 0KHUAATH, ecdn OH HEPBHAA CACTEMAa M OKpysRalmas ee
cpefa Ownm MyJabTHCTAOMABHHME. B 9KcliepuMeHTaNbHOMH
IICUX0JOIHHM JaBHO YCTAaHOBJIEHO ABJEHNE «PETPOTrpagHOro
TopMoskeHUA». (DarTUdecKue JaHAHE XOPONIO HM3BECTHHI
U CIVIMKOM MHOTOYHCJIEHHHI, U4T00H o0CYyKIaTh HX 3Jech,
N03TOMY Al IPOCTO NMpUBEAY THNUIHHA mpumep. Mmoaxep u
IIunbpexep HAmIM, 9TO €CIH LOPOBEPHTH YCBOEHH® BHI-
y4eHHOI'0 YpoKa CHYCTA 110;19aca, To ORaMKeTcs, 9To Te, KTOo
npoBen 9TH Moddaca Oes gena, BcmommHaT 56% 3ayden-
HOTO, a Te, KTO 3ay4YMBaJ B 9T0 BpeMA HOBHI MaTepunad,
BcooMuHAwT ToNbKo 26% . Xnmurapy m Mapksuc na ocuo-
Banu® 0030pa JAaHAHX NOPHXOJAT naMie K BHBOAY, 4TO
9TOT (heHOMEH NOCTaTOYHO YHWBEPCAJEH, ITOOH BO3BeCTH
ero B «IpHUHHUN wHTeppepeHnun». TakuM obOpasoM, He
MO)KeT OHTH COMHEHMH B ero IMpoKOM pacHpocTpaHEeH-
socta. HoBoe HRaydenuwe peificTBUTeNBbHO paszpymaer
crapoe. ’

B mynprucrabuabHoli cHcTeMe ¢ yBeJdudeHNHEM CXOACT-
Ba MEKAY pasipaKkuTeNAMH, UCIONH30BAHHEIME B HOBOI B
B IpeKHeA afanTanvu, YCHIMBACTCHA TEHNeHHUA HOBOIl
ajanTagdy paspymaTrh cTapyio; nbo, COINIACHO HAMeMY
IO peACTABJIEHUI) 0 AUCHEepCHH, 9eM (oJiee CXOAHH ABA pasf-
pAKUTEN A, TeM 00JbINe BepOATHOCTH TOTO, UTO AUCIEepCHUSA
OpuBegeT K aKTHBANUWM o6muX mepeMeHHHX W o0muX CTy-
neHJaTHIX MeXannaMoB. B nmcuxomormdecKHX sKcIepUMeH-
TaX HEOZHOKpATHO YCTaHABAMBAJM, 4To OoJjblnee CXoJCT-
BO HOBOT'0 3ayYMBAaeMOr0 MAaTepHaya CO CTAPHIM IPUBONHT
K Oollee BHpamenHo#l «umHTepdpepennuu». Hampumep, Po-
GMHCOH HNPOCUN MCHOHTYEMHX 3ay4WBATh YETHPeX3HATHLIE
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YHCIa, OTOM BHIIOIHATE BTopoe 3aJanue, a 3aTeM BCHOMU-
HATh 3ayd4eHHEIE paHee YUCJIA; OH HAIIeJ, 970 HauGoabmas
naTepepennusa HabofaeTca B ToM clydae, KolRa BTopasd
3a7]a4a COCTOHUT B 3ayIUBAHUHA HOBHIX YETHIPEXB3HAUHBIX UH-
cex. Touno tar sme CKarrc ycTaHoBHWI, 9YTO MCIOKTYEMOTO,
KOTOPOT0 NPOCHJIH 3aIOMBHTH pPAcCTAHOBRY OATA (Puryp
Ha IMAaXMAaTHOM ZOCKe, TAaMATH MOABOAMIA OCOOEHHO CHJIb-
HO B TOM CIIy9ae, €] OH 3ayYHBAaJI 0c]ie 9TOr0 Apyrae pac-
CTAHOBKHM TaKoro poja. Takum o6paszoM, TeHAEHUA MYIb-
TACTA0NIBHON CHCTeMEl K JIe30pTanm3alluu IIof BJIMSHAEM
HOBbLIX peaKIuil coBlajaeT ¢ TaKoll e TedJeHLINed B HepB-
HO#i cHcTeMe.

16.15. Hy:xH0 oTMeTHTH, 9T0 TpeboOBaHUA, COTIACHO KO-
TOPEIM MOJeJIb M03Ta K0;KHA 00HapyKUBaThk peTporpagsoe
TOPMOYKEHHEe W B TO e BpeMs MMeTb cHOCOOHOCTb K Ha-
KOIUIGHHIO AaJalTaldii, NOpoTHBOIOJIOKHK Jpyr Jpyry:
peTporpajsinoe TOPMO}KEHME 03HAUYaeT, 4TO IMOCHefyoomue
ajfanTanum 0oaxncHbl BECTA K paspyIIeHHIO MpeAmecTBOBAB-
Mux, a CIIoco0HOCTE HAKOUNATHL ajantanuu Tpebyer, 4To-
On Gosiee Mo3AHYe M3 HAX He npusofusu K paspymieHUIO
6onee pamaux. I'oMeocTaT o0HapyXUBaJ peTporpagHOe
TOpMO’KeHMe B MaKcuMaldbHoO# cremesd (§ 10.5), Tak wak
Xobafd MockeRyOmas afalTalid YHHITOMKAJA Ipeibl-
NYIEYi0 MOJHOCTBIO. HoMIieKc MTepaTHBHEIX CHACTEM G Ka-
KuM-1100 3QPEeKTUBHEIM CTPEJOYHBIM MeXaHu3MoM ofla-
MlaeT MAKCUMAJIBHOHR CII0cOOHOCTBI0 K BaKOMIEHN)0 a/{aTa-
nuii. MyabTHCTa0MIBHAA CHCTEMAa KAKOTo-TO IIPOMEKYTOd-
Horo Tuna obnamaeT B ToM WJIH HHOU cTelleHH o0enMH
3TAMH OCOOEHHOCTAMM H TeM CaMbIM CXOZHA ¢ JKABBIM
OpTraHUu3MOM.
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BCOOMOTATEJDBHHNE PEI'YJAATOPHLIE
MEXAHHUSMEH

17.1. Mccnenys ABinenme aganTamdu, MH OPUIIA K
HOHATHIO yAbTpacTabuabuoii cucTeMsr, a 3aTem (cMm. § 11.2)
BCTPeTUJINCE C HEKOTOPHIMM TPYJHOCTAMH, KACAIOIAMACH
BPEMeHY , Heo0Xo{IMOT 0 AJIsI a1a ITAIMA TAKON CHCTEMBL. ITH
TPYZHOCTY OLLIM B 3HAUYMTENILHOW YaCTH YCTpaHeHH, KOrja
Mul BBeJH MpefcTaBileHHe 0 MYJbTHCTAaOWJIBHOHE cHCTeMe.
(9To He 3Ha4uT, 970 HpobieMa amamTanuu WCYeplaHA, TaK
KaK oHA BHKAKYaer OecudclieHHEIE YacTHHE cJIyYad, 3acily-
yKHBalomye ocoboro mcciefnoBanus.) B aToll u caexgyromei
TjlaBe Mbl PACCMOTPHM pAR APYTHX BO3pakeHHil, BLIJBH-
raeMblX IIPOTHB HAINero TesNca, COTIACHO KOTOPOMY MO3T
npepcTaBiageT coboi B 0CHOBHOM MYJIbTHCTAONILHYIO CACTE-
my. Ilpn 2TOM MBI CTOJNKHEMCS ¢ HEKOTOPHIMHA HOBBIMH CTO-
poHamMu Tipo0JieMBl, 3aCHY/KMBAIOIAMI BHUMAHUA.

Cenau MeHoY UAcMmanu Mo3eQd

17.2. Ecau mel otaniHe OygeM cumTaTth, 9To Popmynn-
poBRa, AanHaa B § 16.6, u npuBenennan ma ¢ur. 62 cxema
(MyZpTHCTAOMIBEHON CHMCTEMEI) pemnaiT, Mo KpaliHeil Mepe
B OCHOBHHIX YepTaX, 3aj]aYy, IOCTaBJNeHHYWw B Tria. 1, To
BO3HMKaeT BONpOC, lI0YeMy Ha 3TOH cXeMe, B HILKHEH ee
qacTu (COOTBETCTIBYIOMEN OpraHdsMy), He MOKA3aHO HUKAa-
KHX cBA3ell MeKAy moacucTemamu. Paspe 3aTo oTCyTeTBHE
CBA3eH He MCKasKkaeT AeiicTBATeNbHOCTH? IlogyMaTes TOJB-
KO — MO3T,9aCTH KOTOPOT0 HUKAK He CBA3aHL MeKAy coboit!

17.3. Mnl fo/xHE pa3 u HaBcerga OTGPOCHATH MBICID,
IPOBOJAUMYIO UYTh JId He BO BCeX KHUTAX O TOJOBHOM MO3Te,
HaOHCAHHBEIX 38 MOCJEIHHEe CTO JeT, — MEICIb 0 TOM, 9TO
yeM Goibmje cBs3ell BHYTPH I'QJI0BHQIO Mo3Ta, TeM Iy9ie
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IlocTaTouHo OyJeT HANMOMHEHUTH TpHU JUHAH PACCY:KACHHH
yiKe IIOKAsaBIIWe HAM, 9YTO HeKoTopele (QYHKIEM MOTYT
YCIENIHO OCYMIeCTBIATBCH JMMb TOTAA, KOTAA WIEHH OIIpe-
MeJIeHHBIX lIap HepeMeHHLIX He MMeIOT BO3MOKHOCTH BJAUATD
Apyr Ha Opyra Wid 3TO BIHMAHAE OrpaHWICHHO.

1) B §8.15 mu Bupmenn, 4To B TOM ciyuae, Korja epra-
BU3M alallITUPYeTCs MyTeM RUCKpPeTHHX Npol, m3MeHeHWe
3HAYEHUN CTYMeH49aTslX (YHKUWA o BIUAHUAEM CYIIecT-
BeHHBIX IepeMeHHHX JAOJKHO NPOMCXOMTE CO CKOPOCTHIO,
3HAYATENAbHO MEHBIIe, 9eM CKOpPOCTh U3MEHEHWs IJIaBHHIX
nepeMeHHNX. CIMIIKOM OGHCTpoe HM3MeHEHHME CTYIeHYATHX
¢yBRIui o3Hadano Om, 4T0 AaHHbe 06 aganTHMBHOCTH (MJIH
HeaJalITHBHOCTH) HEKOTOpOoil KoMOMHAIMU WX 3HAYCHUN HE
yCHeT Bo BpeMs Iipo0Hoil peaKIud [OHTH Uepes MO3T H
cpefy 7O CYIIeCTBeHHHIX IIepeMeHHHIX, KOTopbie, TAKHM
o0pasoM, ROMKHH OyAYyT feiicTBoBaTH eile A0 MPHOBITHA
HeoOxonumoli mudopmanmu. Eclm s wcnuTaBmda 1pob-
HOU peakuun Tpebyerca 10 cex, To usMeHeBUA CTyMEHIATHX
GyHROUA [ONKHE, 0Y9EeBUNHO, HPOMCXOAUTE He YaImme, 4eM
npumepro ¢ 11-cekymnasiMu maTepBatamu. M ecaum Heob-
xomumo 10 ner, aTobH AOMKHEM 00pa3zoM OLEBUTH pe3yilb-
TaTH IIy0OKOo# peopranmmsanuu KaroH-InO0 I'paskpaBcKoOH
cayOH, To TaKWe peopraBH3aIld He cjiefyeT HpOBOJHTH
qame, YeMm ¢ 11-meTHumMu mpoMemyTramu. TaruMm o6pasomM,
CBA3W, MAYm@e OT CYMEeCTBeHHHX HEePEeMEHHHX K CTYIeH-
9aTEIM (QYHKIMAM, MOTYT CTAHOBUTHCA BPENHHMHA, €CId
OBY Ype3MEepHO pa3BUTEHL.

2) B ra. 10 mm mccxenoBaliv, Kak opranmaM Mol OH
U3BJAEKATh MOJb3Y U3 NOBTOpAIOMelcA cHTyanmu, T. e.,
aflanTApPOBABIACH cHavala K A, a 3aTeM K B, mor 6sinpn
BTOPUYHOM MosABJIeHAN A cpasy BecTs cebs COOTBETCTBYIO-
muM obpasom. B § 10.8 6u110 moKasano, 9To BO BpeMs afall-
Tanud K B ¢TymeHYaThe MEeXaHU3ME, YIACTBYIOMME B aJialn-
Tanuu K A, ne 004xcHy HONBEPTAaThCA BINAHAI H3MeHeHNH,
IIPOUCXOMAMAX C CYIlecTBeHHHMHA mnepeMeHHEMu. (CBsa3d,
[OIMYyCKAIOMEe TaKoe BIWAHHE, NMPUHOCHIH Ol Bpen.

3) B§16.11 Gnino nokasano, 9T0 IMMAHCH MYJIbTHCTAOUIb-
HOHM CHCTEMH Ha JOCTH;KeHHe aJJanTalui B {OCTAaTOYHO KO-
POTKOe BpeMa HaXofATcA B TeCHOM 3aBACAMOCTH OT npu0-
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JMHEHHs TaKod CMCcTeMHl K HMTepaTuBHON ¢opme. Tarum
obpasom, Kasknoe pobaBiIeHWe HOBHIX KAaHAJOB CBA3H, yia-
JAA CUCTeMY OT HTepaTHUBHOU ¢opMH, HOMHMO BCEro Ipo-
uyero, yAJAuHseT BpeMmsa, HeoOxoammoe AJA afallTaI(HM.

HNrax, Gsisaiom cayuau, roz0a yeeaunenue wucaa cessei
é adanmupyowurca cucmemar moxcem OGumb epednbim.

17.4. MoskHO Bce-TakH B0o3pasuTh, 9To Ha dur. 62 cae-
JA0Baio OHl IIOKA3aTh CBA3W, AAYyU{HEe HENOCPEJACTBEHHO OT
OfHOH pearupymomeil 9acTH K [pyrod, IIOCKOIbKY TaKue
CBABH HEOOXOAMMEI IS KOCTHKeHHA KOOPAMHAINA MeKAY
9acTAMA. JTO BO3paKeHNe B CYLUIHOCTHA OMUOOYHO; KAK MH
ceduac yBUOHM, CBsA3H He FBJAAIOTCHA #HeoO0xodumvimii.

Ilpeskne Bcero MBI MoKeM HCKJIIOUATH TOT CIyYai,
KOTJja YacTd cpefnl (KaK Ha (Ur. O8) He CBABAHH MemK/Iy
co0oli: Bef{b TOTAA YTPO3H A Pa3iIAYHBIX CYMEeCTBeHHHX
HepeMeBHHX IPHXOAAT HE3aBUCHMO, W pPeAKIdd HAa HAX
MOryT OHITHh He3aBHCUMHMHA. B 3TOM ciydae HeodXoauMoCcTh
KOOPJAHHAN UM MEXAY JACTAMMH He BO3ZHMKAeET.

A kak OHITH cO ciydaeMm, HpefcTaBiIeHHEHM Ha ¢ur. 62,
r/ie 9aCTH cpefbl Céa3aHsl W NOBefeHNe, CKasKeM, pearupyio-
meit 9acTH A MosKeT depes nocpeacTBo dacTn B cpefsl Biu-
fITh Ha IOBeJeHHe BTOPOH CymecTBeHHON nepemeHHOR (B)?
B sToM ciyduae KooppuHanua feficTBHA IBYX peardpyomux
JacTed, HeCOMHEHHO, Heo0XonmMa, TaK KaK JKelaTelbHOTro
COCTOSIBMA, NMpPH KOTOPOM 6Cé CYIEeCTBeHHHE IepeMeHHEHe
Y/ep/KABAWTCA B HOPMAJIbHEIX HIpefieliaX, MOKHO KOCTHYD
TOJIBKO IIpH HafJIeKameM COOTHOIICHHUN RelCTBHUA KaKpjoi
YaCcTH ¢ NEeHCTBUSAMU OCTAJBHHX dacTeidl; nbo Bce jedcTBHAA
IpoHcXoiAT B o0meii cpee.

Urak, KoopAmHammsa MeKQY peardpyioluMH YaCTAMH
HeoOXoxuMa, HO 3HAYMT JH ITO, YTO pearupyloliie UacTu
MO/KHEL OBITH HENOCPEACTBEHHO CBA3AHHL ApPYT ¢ Apyrom?
OTHIONS HeT — N00 MeKAY HAMH (B pACCMATDPUBAEMOM CIY-
Jae) yiKe CYIIeCTBYeT CBA3b uepes cpedy.

AHaTOMYy DPOCTATEIbHO AYMaTh, YTO CBA3b MEMKAY dYac-
TSIMA M03ra BO3MOKHA TOJBKO Uepe3d KaKume-AuGo TPaKTH
WA HepBHHE BOJOKHA, BHISIBISIEMEIE METOMAM¥U aHATOMUM
WiId racrodoruu. QEaKo TOT, KTo M3ydaeT (PYHKONIO, 3HA-
eT, 9T0 MOTYT OLITH TaKiKe KAHJH, NMpPOXOiAIMHe depes
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BHENIHIO Cpefy. JJeMeHTapHbI 1paMep — IeHTpajbHAA
peryianua paboTel TOJOCOBEIX CBA30K IpK IIoMONM 06paT-
HO cBs3H, KOTOpad, Ipexiie 9eM JoCTAYb MO3Ta, IPOXOIHT
(mo xpaiiseii Mepe 9acTUYHO) Yepe3 OKPY KAIOIUA BO3AYX.

IlocroxbKy 9TOT BOnpoc uMeeT CyulecTBeHHOe 3HAYeHU e
pas o0med Teopuy B3aUMOJeHCTBAA opraHW3Ma €O cpefiol
M DOCKOJBKY MH 0 CHX IIop YAeIAId eMy MaJo BEHUMAHMUA
(xoTa m KocHyIuck eroB §9.13), Mu paccMoTpum npmmep,
IMOKA3HBAIOMUA, KaKuM 00pasoM JCHCTBHA peardpyolax
yacTeil MO3ra Mor'yT MHOI/\a KOODP/HHNPOBATLCS ¢ TIOMOIIBIO
Kagala CcBA3M, OPOXONAIMCI0O “epes cpeny.

IlpencraBeTe cebe Mrpoka B TeHHHC, MONAWOMEro MAY,
Cravaia fBM;KeTCA ero JieBas pyKa, of0pacHBapMad MAY
B BO3J{yX; B CJeAyWIHce MIHOBEHHUE JlejJaeT IBHKeHHe ero
mpaBasg pyKa, KoTopas, KaKk MH 0y/eM mpennosaraTs, mpa-
BHJBHO HOCHIIAET MAY Ha APYTYIO 110J0BUHY Kopra. Mu
IpeIoNIoKAM TaKKe, YTO ABWKeBHUA JIeBoil pyku (0Oe3pas-
- JIMYHO, IO KAKOl mpHdYMHE) He BIOJHE OXMHAKOBH, a CIYy-
JaiigeM 00pasoM cilerka M3MEHAIOTCA OT Hojadd K mopjade,
nprieM 3T HM3MeHeHHA He CIMMKOM MAaJXbl, Tak 4To Oes
COOTBETCTBYIOIIMX M3MEHEHMH B ABMIKEeHMH NIpaBoOll PYRY
M54 JIeTKO Mor Onl BEIATH 3a mpejensl KopTa. TeM He Meree
MBI [IpefIIojiaraeM, 9YTo [ABIMKeHUsI I[IpaBo# pYKU deiicmeu-
meabHo TaK COTJIACYIOTCA ¢ BapHanWsAMM B JBIIKEHHAX Jie-
BOil, 4T0 MA4 6JAronOJIyYHO [I0NAfaeT B HA3HAYCHHOE MECTO
(¢KOHEYHLI! HYHKT /BUKCHMS MAYA» — CYIIECTBEHHAA Ile-
peMeHHAasA, HOPMAJBHEIMH IIpeielaMd KOTOPOH CaysKar
T'paHHAIL HPOTUEONOIOKEOME MOTOBAHE KopTa). [ia Koop-
AVHAIAA HeoOxrodumo cylmecTBOBaHMe KAaKOFo-TO KaHala
OT MCTOUHWKA BapHAIMM B [ABUIKEHUH JIeBOM DPYKH K JBU-
yReHAAM IpaBoil pyku («BBenenne B xubepaeTnry», § 11/41;
HeoOXOMUMOCTDb 3ToH cBA3H caefnyer Takyke u3 § 4.13 Ha-
crosiedl keurn). Temeps BosnWKaeT Takod BOMpOC: [OI-
YKEH JIM HTOT KAHAJ IEJHMKOM HaXORUThCA BHYTpM Mo3ra?

O TBeT: He TOJABKO He J0JKeH, HOo 00BYHO M He HAXOMHUT-
¢ TaM. JTO MOKAMKYT Clefylomue paccykfenusa. Paccmor-
pUM CHUTYAI[MI0 B TOT MOMEHT, Korja MAY MoAOpoIIeH BBepX.
PerymmpyeTca M HaYMHAOMEECs ABHMIKEHHE IPaBOM pyKM
nHopMaLueil, NCXoAAmEeH U3 ABATATeIbHOTO EeHTpa JeBoR
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pyKd' WM OT TONIoKeHHs MudYa B Bosjuyxe? Permarommi
OTBeT ACT ciexyomee paceysunenne (§§ 4.12 u 12.3). Myes
[BUKEHUA JIeBOH PYyKHM OCTAJHCH IPEKHHUMH, HO IPEAIo-
JO3KUM, YTO Tenepb UsMEeHIIOCh NOJIoJKeHne MAIa, CRakeM,
o BIUAHZEM MOpHBA BeTpA; H3MeHHTCHA JU J(RUIKEHUO
npaBoii pyku? HopMaJdbHEI BIpok B 3TOM caydae ToT4ac

7T 77,
Breuiree
fo3oetncmaue

v VAV EEY s

Opzanusm
@ nr. 64.

7K€ COOTBETCTBOHHO M3MEHHT ABWIKeHNA IPaBoi PYKH. ITO
BUJ{OM3MEHEHNe, COIIACHO NPHHITOMY HAMM HPABUIY pac-
CY)KHeHMA, NOKAaskiBaeT, 4To HpaBasdA pyKa, 0 Kpaisei
Mepe OTYACTH, HAXOMHUTCHA HOA IPAMHM BJIHAHAEM II0JO-
YKeHUA MAYa B Bo3nyxe. Takmm oOpasom, TeHHUCHCT, Io-
faromuilt MA9, OOKRYHO KOOpAUMHMpYeT MABMKeHHA obedx
PYK CIeAYIOIAM MeToROM. JleBas pyka DomdpachHBaeT Msad
He BIOJIHE TOYHO, 8 3aTeM IOJIOoKeHNe Mada B Bo3jiyXe (d4e-
pe3 3peHue) HAUpaBJAer ABMKeHWsA HpaBoil pyku. Cxema
HelloCcpefcTBeHHBIX BO3J{eHCTBUN AJISI ITOr'0 CIAYyYas IMpHBe-
nena Ha ¢ur. 64 (4T06H MOKa3aTh COOTBETCTBHUC ee CXeMe,
n3obpaxennoid wa dur. 62).

1 Bo mabexkaHpe MyTaHAIE HAIIOMEMM, 9TO JBAraTeILHEIH NEHTP
NpaBoOii PyKH PacloliO:KeH B JICBOM MOIYIIAPHH TOJAOBHOI'O M03ra, N
Ha000opoT.
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Wragr, mpa crelJagHiEX HAMH B 3TOM IpnMepe Lpeio-
JOMEHUAX, KOOPIURAYUL Mexncdy peazupyiowumi wacmamu
xMoacem npoucrodumb uepes nocpedcmao cpedol;, €8513b GHYMPU
HepgHoii cucmembl He éceeda meobroduma.

17.5. llocxe Bcero ckasaHHOrO BoOOLIE MOKHO HAYATh
YAMBIATHCA, IIOUeMY B MO3r'e CYIHECTBYIOT CBA3ZM MEKKY
OT/LENbHAIMHA YaCTAMA. QOIHAKO OHHA MOJKHE CYIIECTBOBATh
IO MeHbIIeHd Mepe 110 ABYM NpUIAHAM.

IlepBass M3 HEX cBsA3aHa ¢ TeM, 4To OpraHm3M, BCIO
YKUBHB CTAPANIMACA OXPAHATh CBOW CYUIECTBEHHEHE Iepe-
MEHHBIEe OT C/IBHTroB, mpuoOpeTaer BajKHeHimee MpemMy-
IMECTBO, eCIM MOKeT IOXYYaTh cBegeHdd 06 yrposkaiomem
cnBure sapapee. (IToT PaKkT MoKHO MO0 IPUHATH KAK
HeuTo odeBuiHOE, JAnG0 HoxasaTh Godee PopMANBHEIM IIY-
TeM, KaK 3T0 cfielaHo Bo «BBemenmu B KubepHeTHKy»,
§12/5). MBorue u3 BO3MymesHil, yrpo/KAXONIAX CYilleCTsen-
HEIM [TePEeMEeHHLIM, HCXO[AT B KOHEYHOM cUeTe OT BHEITHOCH
Cpefsl, HO HEKOTOphE U3 HUX MOTYT HCXOAHTHh OT KPYrux
gacTedl camoro oprammama. Hanpmmep, xkamamii peGeHOK,
KOTOpHH YYATCA CaMOCTOATENBHO ecTh, oOHAapyKuBaer,
9T0 00Nb B I'y0ax MOTYT BEISBATh KAaK BHEIIHHE IpeMeTH,
TaK M ero CoOCTBeHHEIe HONLITKY BBECTH JOMKKY ¢ nuiield B
3aKpHTHEA poT. [l Toro 4ToOH I'yOH He IMOCTpPajAld, poT
HYKHO OTKpHITh eme A0 HpUOJmKeHUA K HeMY JOKKH, a
Ui 3Toro wHpopManud 0 IpUOIMKAMEHCA NOKKe 40K~
Ha JONTH [0 (UeHTpa pTay paHbide, 9eM JIOKKa IIOfOHJeT
Ko pry. HNBorga mmpopManmmsa MoKeT IIpHiATH dYepes
BHEmHIOW cpeny (Koria pefeHOK CMOTPHT HA JOIKKY),

COTJIACHO CJefiylomell cxeMe HEMOCpe[CTBeHHHIX BO3Jjei-
CTBUM:

ITenTp, N306- Lentp,

ylpas- Moxo- pasxe- ylIpas- Myec-
JA IO AN SREILHE HYE HA JIA OV KyJa-
ABEKE- TOMKTL ~ | ceruart- RBHMKE- Typa
HUAMN Ke HAAMHA pTa
pyKu pT1a

Ho ecnu mo xaxoit--tnGo npudmee neperada uuadopMauu
OT PYKA KO PTY 4epe3 BHEIIHIO Cpefly HEBO3MOKHA, TO



Bcrnomozameavible pezyaamopnsie Meranuzmbl 319

TOT/ia CBsI3h, MPOXOAAMAasd BHYTPH MO3Ia 0T (IeHTPa pyKa»
K IeHTpY pTa», Heo6rxoduma, 9T06H POT MOF OTKpPHITHCH
no npubuTRA NoKKHE. Takum obpaszoM, 09eBURHO, ITO CBA3D
BHYTpH M03Ta MokeT OHTb HeoOXofMMoH WM IOJMe3HOM.

17.6. Bropaa npu4mpa, 0o KoTopod CBA3HM MejKAy dYa-
CTAMU MO3I'a MOryT OHTE 3eJNaTeJbHHIMHE, 0yeT 00pEcoBaHA
3Jech JHUIIb BKpaTIe, TAK KAaK JJIA ee CTPOTOro paccMoT-
pennsi TpebyeTcss 3HAKOMCTBO C TOHBATUAMH, BBEleHHBIMH
B §7/7 «BBemenus B KubGepHeTHKY».

OnucrBasa cUCTEMY, HAYHHAIOT ¢ TOTO, 9TO OTHOCAT ee
K KaKkoMy-inGo o0mdpHOMY KJaccy BO3MoKHEIX (opMm; IO
mepe fobaBienus pnaibHeAmuX cremudEKamuil Kiace, K
KOTOPOMY OHA MOMKeT N pPUHANJIEKATh, BCe CY/KABAETCH.
Hagnem ¢ cuctemur, cBocTBA KOTOpPOil OTpaHNYEHH JHINb
TeM, 9TO OHA MMeeT OllpefieIeHHOe UNCI0 BO3MOMHBIX COC-
ToaHu#. Eclin Tenepb f0oOABATH elle ofiHY cheluPpuKannio—
«CXeMa HellocpefCTBeHHLIX BO3AENCTBUNH BTOM CHCTEMH CO-
[IePIKAT Bce BO3MOKHHIE CTpPENKH», — TO ITO JUIIb He3Ha-
YATEJIbHO OrpaHMIAT BO3MOKHNE QOopMEL ee nonei. Ho ecan
6m1 OBIIO CKasaHO, 4TO CXeMa COAEPIKHT MA.L0 CTPENIOK,
BO3MORHEIe QopMH IoJeil Owin OH OrpaBUYeHH OYCHB
peskKo.

Tarnm o0pasoMm, Ipu HpoUNX PaBHHIX YCJIOBHAX, 4eM
MeHbIlle CBfA3eH B cHCTeMe, TeM MeHbINe Y Hee BO3MOKHBIX
¢opm moBepgernusi. C aToil TOUKU a3peHus fobOaBoYHBIE CBA-
31 B MO3re MOI'YT OBITHh ITOJIe3HH, TaK KaK OMU R0380AAIOM
YSeaunUmy wUCA0 803MONCHBIE fopm nosedenus.

B aroM mMoxBO Takke yGeguThcs, paccMaTpuBas pea-
THpYIMEe YacTH J0 o0pa3oBaHWA CBA3H MEKAy HHUMH.
IlapameTpH, McOOJIB3yeMEle NIPA COEJUHEHWH, [ O/KHEL
Osium [0 o6paszoBaHMA CBARM WMeTh NOCTOAHHHE BeJIHYH-
HH (TAK KaK WHaYe 9TH YacTH He OnuIu OB cHCTeMaMH, OIpe-
NeNAEMEIMHA COCTOAHMEeM). JHAYAT, JO0 o0pasoBaHMA CBA3H
MEAY JacTAMHA KasKabH 1mapameTp foJKeH GHTh puKcHpo-
BaH Ha KaKoO#-TO 00rol M3 ero BO3MOKHBIX BeJINYNH;, IIOCTe
00pas3oBagmMA CBASW MMapaMerTp HOJYyIdn Obl BO3MOKHOCTD
U3MEHATHCH, TAK KaK HA Hero Moria OH BIHATH Apyrasf
qacTh. C MaMeHYHBOCTBHIO HApaMeTpa YACTh MOXydmya OH
COOTBETCTBYIOIIee PazHooOpasne BO3MOKHMX [OTeH # YopM



320 Taaea 17

noBenenus (§ 6.3). Taxum o6pasoMm, Hpu coefTHEHAN Jac-
Teili MOOMIN3YHOTCA mapaMeTpH, KOTOpHEe B IIPOTHBHOM
ciayuae Opiim 0w QUKCHpOBAHEL, 9TO pacIIApseT MHOT0006-
pasne BO3MOKHHX BHNOB ITOBEJLeHMUSI.

Temepp MH MoeM NpHU3HATH, He 00ACh HeJopasyMme-
HMi, 9TO cXeMa, upuBegesHas Ha pur. 62, 6ena Gur Oimice
K HeHCTBUTEeNBHOCTH, el Osl cofiepskajla CBA3M MEeKAY pea-
rupyiomumMu gactamu. Qgaaxko 6e3 amx wuaxoxenue §16.6
OBLTO mpome.

17.7. Utak ypeldnuenne umcia cBsA3eil MKy pearupylo-
UMY 9aCTAMA B OpraHA3Me aeT Ba TOJbKO IT0 OMKCAHHHX
OpeHMyImecTBa; HO BMecTe ¢ TeM, Kak IokasaHo B § 16.4,
OHO YAJMHAET — YacTO0 B OrPOMHBOM CTelleHH — BpeMs,
HeoOxoxumoe pas agantTanua. HecomMaenro, ecTb u qpyrue
daKTOpH, KOTOpHE HY/KHO YIUTHBATHL B o0mem Gaxamce,
HO M TO, 9TO MBI YiKe BUMeJH, sICHO ITOKA3HKBaeT, 9T0 oOuaue
ceasel meacdy uacmamu mozea necem ¢ co6oli KAk npeumy-
wecmea, mak u Hesvl2006. Q9EBULHO, OPraHUSM HOJIKEH
PA3BHBATHCA TAK, YTOOH €ro MO3I MpPHIIeN B 3TOM OTHOIIe-
HAHM K HEKOTOPOMY ONTHMYMY.

f1 me xowy ckasaTth, 4TO 3/iech TpebyeTcs onTUMyM B
CTpOroM cMeIcIe cioBa. Haxoskaerue onTumMyma — omepa-
Iis 3HAYATENbHO OosIee CloKHaA, YeM HaX oK/ eHue IpueM-
JeMoi (coriacHo JaHHOMY KpHUTepuio) Beaudamuni. [Ipemmo-
JOKAM, HATpPUMep, YTO0 MHOCTPAHEl HpHmieJ HAa pPHHOK,
rfle OpofgaeTcA cTO pasHHX COPTOB QPPYKTOB, COBEpIIEHHO
He3HAKoMBIX eMy. UToOLI HalTH onmuMym NJIA CBOETo BKY-
ca, oH oKeH: 1) onpoGoBaTh Bee CTO COPTOR, 2) LpoM3-
BecTH He MeHee 99 cpapHeHUH U 3) 3aIOMHHTDL Pe3YIbTATH,
9To0K MOKHO OBl7T0 B KoOHI[e¢ KOHI[OB BepHYTHCA K ONTH-
MaJIbHOMY Bapuaunty. BmecTe ¢ TeM, aTo0b HallTH mpuemie-
MAIH JJIs1 Hero pof GpyKToB, OH AOJKEH WpOocTO HpoboBaTh
X [0 MOPAAKRY WIH B CIYyYallHOA MOCIeRoBaATEIbHOCTA (HE
3a60TACh 0 TOM, 9TOOH 3aMOMIBATH PE3yJIbTATH) W OCTAHO-
BAUTbC HA TIepPBOM, KOTOpLIA ero ymoBIeTBopuT. TaKruM
oOpazoM, TpeGoBanue HAATH ONTHMYM MOKeT OHITH M3JIWmI-
HUM; B OMOJOrHMMeCKNX CHCTCMAaX JOCTATQYHO TOTO, YTOOLI
OPTaHM3M HAXOAMI COCTOAHMA WJN BeIWIWHEL, JieyKallue B
gadannnx npederar, |
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Urak, g Toro 4To0n OpramnsM ¢ U3BeCTHHIM YCIIeXOM
aJlANTAPOBAJCH K 3eMHOH ¢pefie, He00Xo{uMO,9T00H cTelieH s
pa3BUTHA CBA3eH MeAY peardpyromMuaMaA JacTAMHA JeKalla
B OIlpefieJIeHHBIX IIpefenax.

DCNOMOLAMENDHBIE PEYAAMO PUBLIC MHCHXAHUBMBL

17.8.«B ompepeleHHbIx NMpepeiax» — MBI CALIMIAJA 3TO
sHpasxenne panbme! He momagaesm im mel TakuMm 00pasom B
3aMKHYTHE Kpyr?! OTHiofnb Her, ubo pedp HAeT o ABYX
pasInIHHX BARAX afanTandd, o ABYX ee THIAX, YPOBHAX
I HopAfKax.

171 Toro 4To6H yBH{eTh, KAKOBH 3TH IBa BU/a afanTa-
MU H HX B3aHMOOTHOLIEHNA, BCIOMHHIM, 9TO MH BA4alud
(§ 3.14) c mpeamonoiceHAA 0 TOM, 9TO OIpEfeICHHRIe CYIIecT-
BeHHEE IepeMeHHEE LOJKHE YAePKUBATHCA B H3BeCTHHIX
npeferax. HasoBem atn mnepemessme E,, E,, F, u E;
X MOKHO ACHO BUEeTh HA ¢ur. 33. Yaep/KuBande ux B on-
pefeieHHHX IIpefieslaX — 3T0 OfiWH Buj{ ajgantramuu. B ra.
11 Mm 00aBuIA eme Of{HY CYIIECTBeHAYIO TiepeMeHnyo F—
épema, HeoOXouMoOe [IJIA TOTO, YTOOBI 4eTHpe HepeMeHHbIe
E npuobpenu cTabrlibHOCTh BHYTPH CBOMX LPENeNOB; orpa-
HA9eHne BpeMeHH N3BeCTHLIMY IIpefieIaMi — 3T0 BTopoil BAA
ajanranuy. JTa nepeMeHHas F coBepmeHHO OTJINYHA OT IifA-
Toil mepemeHHOH® F ¥ BXOJHUT B CHCTeMY COBEPIIEHHO WHBIM
crtocoboM. TeMm He Meriee /' Bce-TaKM BXOIUT B Ile0e KaK Cy-
nlecTBeHHAA IepemenHas, ubo, madnsasa § 11.2, mu moc-
JIefloBaTeJIbHo OOCY:KAaTd caydalf, B KOTOPOM OHA WMeeT
M3BECTHEIe IIpe/ielibl, COOTBETCTBYoNe TpeOoBaHMsIM HaDIeH
opobieMu. (BosmMoXHOCTP CymEcTBOBAHMA pAa3MHYHEIX
KJIaCcCOB CYINecTBeHHBIX IepeMeHHsX YIOMHUHAJNach B
§ 3.15.)

OueBnjHO, 9T0 Bce £ — BHampuMep, 4eTHpe pesie FoMeo-
CTaTa — TOMOJOIMYHH ¥ SKBUBAJEHTHH. BpeMd iKe BXo-
JIUT B Heloe COBepIIeHHO Ho-uHOMY. UT00H yBHAETDH, Kak
HMCHHO «IIO-HHOMY», IIPeRIION0KUM, 4YTO BechbMa jKeJja-
TeJbHO (JJA KAKOH-TO caMoil BajKkHOH cymiecTBeHHOH Hepe-
MeHHOH ¢'), JTo0H ycmex B QTHOmEHMH MeHee BaKHOM
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cylecTBeHHOH HepeMeHHON £ ORI JOCTHIHYT MeHee 9eM 3a
100 mpob (. e. F gomxuo 6ute Merbme 100). Beananna E
BO BpeMsA CBASAHHLIX ¢ Heil mpob Oyaer BHBHBATH OFHO 3a
APYIHM U3MEHEHUS B COOTBETCTBYIOUIMX el CTYHeHYATHIX
MeXaHN3MaX; B To ke camoe Bpema F (monoxum, ato Gymer
BQ3pacTailliee yTOMJIeHWe) HeYKIomHO HpubimiKkaerca K
cBoeMy Ipefieny. Uro mpomsoiiger, ecainm F npeBrcHT mpe-
nenbaylo Benmanuy 100? Ecim & TaxoBo, 9TO OprammsM
RolizkeH MOrNOHYTH, TO 9TUM €0 H KOHUYHTCA; HO ecan &
He pelaer BOIIPOCca JKU3HN B CMepTH, TO OKAKeTCH, 4TO Op-
FaHU3M TPOCTO NPOM3BeNl MHOI0 NPo6 KAKUM-TO ciocoboM,
KOTOPHN He cMor OHICTpo IpPHBECTH K ycllexXy (cmTyaunus,
obcyxpmasmasca B ria. 11). Uro reneps menars? Cormacuo
MeTOAY YAbTPACTaGUIBHOCTH, NTepexof BeadWIWMHH F 3a
ee Iipefiel JOJN:KeH BH3BATh oOlpefeleHHEe H3MeHEHHA,
HO ACHO, 4T0 5T0 He OYAYT NpocTO N3MEHEeHHA B TeX ke CTY-
INeHYaTHIX MEXaHM3MAaxX, ¢ KOTOpPHMHE «paborala» mepeMeH-
HaA E, nnave feiicTBue F uudeM He oTANYIaN0CHh 661 or 101-i
npoGe Toit »ke cepmu. JIaa Toro 49ro0nl AeiicTBHe Iepe-
MeHHOH F OHIO JocTaToYHO BPPEKTHBHBIM, HEpeXofi €10
npefeaa A0JKeH BH3BATH H3MEHEHHA TeX YCJIOBHI, KOTO-
phie OCTABAJHUCH HeuamenhbimlU HA HpoTsaykeHun Bcex 100
npo6 ¢ nepemessnMu E. I1pobu ¢ E He M0JKRHEI COCTOATH U3
HOBHIX BApUAHTOB, OTHOCAMUXCA K TOMY Ke Klaccy gopm
NoBeJeHHNA: 5TH QOPMEI JOJDKHH CMEHHTHCA eHCTBHAMH,
IpHHAJIexamuMa K ApyroMy kKiaaccy. Hampmmep, ecan
KomKa B amukKe cuenaeT 100 Ge3ycneniHuIX MOIMKITOK Ha KH-
MaTh PHYArd WIM TporaTth Apyrue o0’beKTH, TO ei mpuper
Ilopa HAYaTh NpoOH, NPUHANIEKAIINEC K HOBOH CTATHCTH-
JeCKoll NONYyNANN, —— OHTH MOKET, IepeiTH K Pas3JInIHEIM
dopMaM MAYKaHBA.

Taxnm o6pasoMm, ycxkopeHnme ajanTamud IepeMmensHon £
nyTeM BEOODAa HOAXOANIEr0 3HAYEHUA CTYHeHIATHX PYHK-
Ui, HaXOoMANNXCA oA KOHTpoleM F,— 3T0 He To 7Ke Ca-
Moe, 9T0 BHIGop 3HaYennil CTYmeHYATHX QYHKI ML, KOTOPHIA
IpoM3BoANAcA OR NoJ KOHTPOJIeM caMmoii Nlepemennoii kK.
IlpemocraBuTh chalwuieMy d9K3aMeHn CTYJAEHTY mepo, Oymary
A TAXYH KOMHATY — BHAYHT OKAa3aTh €My «IIOMONIb», HO
AICHO, 9TO 5TA IIOMOIih COBEPMIEHHO OTVIMYHA OT ¢IQMOIHY,
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KoTopas cocTosAda GH B TOM, 9TOGH pacCKasaThb eMy, KaK
HY}KHO OTBETHTh Ha oIpefeleHHHH Bolmpoc. F «moMoraer»
E Tonpko B mepBOM CMEICHe, HO He BO BTODPOM.

Cuenorareasno, cnenaunwii B § 17.7 BmBox, 4Yro asA
gocraTodHo ORICTpOil afjanTalU¥ OpraHusMa oIlpeleleHHLE
HapaMeTpH AOJKHH OHTh BBEEHH B H3BeCTHHE Ipeleln,
He 0CTaBJseT HAC B 3aAMKHYTOM Kpyre, TAK Kax fBa BHOopa
BeJIMYMH COBEpPIIAIOTCA HA pPA3HHIX YPOBHAX, T. €. OTHO-
CATCA K pasHHIM TpyNIOaM NapaMeTpoB.

17.9.M&I oTHIOAE He IpefiloflaraeM, 9To Y BcexX BCTpedaio-
IUXCA B IpUpoOJe OPraHU3MOB CYIIECTBEHHEIE IepeMeHHEe
4eTKo JeIATCA HA pasindune «ypoBum» — £, F m 1. 1.
Ecan 68t 870 60110 Tak! B mogo6akx cay3asax Bech mpoiece
amanTanuy (NAYINEA B (eHCTBATEIbHOCTA HA IPOTAMEHHH
BCel »KH3HH, KaKk MK Bujeau B § 10.2) momuo pasgeaursb
Ha JaCTH, YTO IMO3BOJAET HCCAENOBATEN0 N3Y9YaTh CHCTEMY
4acTh 3a 4aCThI0, YPOBEHb 33 YpoBHEM, HeM3MepuMo yIpo-
mang ero pabory. Homcrpyxnusa romeocrara 6miia paccdn-
TaHa OTYACTH HA TO, YTOOH CHeJaTh SACHO pasiIuIAMBIMU
ABa ypoBHA: 1) YeThpe HempepLBHO HM3MEHAIOMWeCHA Ie-
peMeHHbIE, CBA3aHHKE ¢ MAarHUTaMu, ¥ 2) CKaukoo6pasHo
U3MeHANIMnecA NepeMeHHbe, OTHOCAMUEeCA K YHUCEIEKTo-
pam. Horpa cucrema o6sadaem TakuM ecrecTBeHHHIM BHYT-
peHHUM pacdleHeHHeM, HAOGIIOfaTelb MOXKeT BOCIONb30-
BaThCA 3TUM H pas3buTh olHMCcaHEE JOBOJIbHO CIOMKHOTO IeTI0-
ro HA TPH 3TAIA, KAKAKNA N3 KOTOPHX 3HAYUTENbHO M POINe
OIIMCAHNA CHCTEMH B I[eJIOM: olNCaHye «HelpephBHON» CHU-
CTEMEHI I ee CBOMCTB, «CKa9K006 pasHoli» CHCTeME I €€ CBOCTB
H, HAKoOHeIl, B3amMolelicTBHA Mexny uumu. Ho Korga Besa
cHucTeMa He NOJJAeTCs TAKOMY pas/leJeHnIo, 0CTaeTCH OHO
JHAmb N0 KpalHOCTH clROMKHOE eloe, He ¢cBoAuMoe X Oolee
IPOCTHIM 3JIEMEHTAM U IIOdTOMY CTONE Ke HeynoOoBapmMoe
1A y9eHoro, Kax npuMepH, npusejgessne B § 16.3.

B aroii Kuure Hem30eKHO NPHXOAUTCA HMETh AeI0 C
TeM CJIy4aeM, KoIfa CYyInecTBeHHHe MepeMeHHbe YeTKO
JelsaTCA HA JABa YpOBHA: NepBuuHmie ypoBuu £, E,, E,,
E, (B ra. 7—10) u 3arem pesko o6ocobleHHHH ypoBeHBb
F, koTopulii MH paccMaTpuBaiu, Hadmunad ¢ ra. 11. B sTom
MH OIATH CJA€N0BAJNHA Hamied oCHOBHOM crpaTerun (§2.47)—
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CTpeMUJIHCh X0pOino NOoHATH GoJiee IPoOCTHiE CIYy4Yau, ¢ TeM
9T00H MCHIOJb30BATh HX B KavecTBe OCHOBHI A COCTABJIe-
HOsA xoTA 6K olmero mpefcraBdeHOA O TOM, 4Té He MoJ-
naercA aHajgusy. Temepr umraTelb MoKeT BHAETb, YTO
IpocTOTa HOPEeAIIecTBYIONHX raaB Obiia B CYIMIHOCTH AAIAK-
THYecKHM IpPUEeMoM —OHA HUKAK He oTpasrkaer JelfcTBUTE b-
HYI0 CI0KHOCTb peaJbHHEIX opraHusMoB. Ha caMoM Jene
CIOXHOCTH WX HA MHOTO NOpPAAKOB OGolbmie, YeM CIOM-
HOCTb pacCMOTpeHRHIX Hamm cucTeM. Hanpumep, pearu-
pyomwasa dactb R ma Qur. 25, Koropas KaykeTcs CTOJb
IPOCTOM, MOKET He TOJbLKO AOCTUTaTh CILOMHOCTH MYJILTH-
crabmabHoi cucreMnl (cM. ¢ur. (2), Ho y BHCHIEX oOpra-
HU3MOB MOieT TaKKe caMa COCTOATHh M3 MHOReCTBAa IIOA-
cHcTeM THIIA QHTr. 20 ¢ X COOCTBEHHLIME (MAJBIMMAY» CYINECT-
BeHHHIMH llepeMelHRMA ¥ afauTalisaMnA HA3Imero MopAfKa,;
ubo afanTamMa K oTAAJIEHHHEM edAM B 3HAYHTEIbHON YaCTH
JOCTUTAETCA IIYTeM OTRICKAHUA COOTBETCTBYIONMX KOMILIEK-
COB IIPOME;KYTOYHHIX Ileeil, Hepe/ Ko 06 pasyoIux CI0KHYI0
BpeMeHHY 0 B JOIH4ecKyIo 1I0cie0BaTelbHOoCTh. TaxkuM 06-
pasoM, NCHOAb3YA MAKCHMAJBHO YIPOIIEHHKE CXeMbl QHT.
25 u 62 pua AcHOro yCBOGHUA OCHOB, MH He MOJGKHE 3a0H-
BaTh, YTO B pealbHOM MO3Te Te jKe IPUHIAIE! AelCTBYIOT Ha
HecpaBHEeHHO 0oJlee BRHICOKOM YpPoBHE CJHOKHOCTH, KOTODHIH,
BIIOJHE BO3MOKHO, HUKOT/a He YIACTCA OXBATHTD 8 0emaaar
OfTHOMY dYejloBeKy, 0o Ipefied HHJEeKCA YMCTBEHHHIX CIIO-
cobuocrei aesxnt mmre 200.

Ilpnssas 2710, Hpomod;KEM H3yYeHHe TeX clAydaeB, B
KOTOPHX BO3MOMHO KaK0e-To [(eJleHMe HAa YPOBHN M B KO-
TOphIX MBI MO3KeM XoTA Ol dacTH4HO pa3obpaThes.

17.10. B ra. 7 6riiio nokasano, 9To IPOCTAA YILTPACTA-
OnnbHAA cECTeMa cloco0HA pemraTbh OCHOBHYIO HpoblaeMy—.
yAepKNBaTy, IlepBAYHEIE CYMiecTBEHHEIE IepeMeHHEe B HX
npepenax. Ho B ra. 11 Mu BHACHWIN, 9T0 B HEKOTOPHIX
cIydasnXx ajlanTanud, XoTA 0HA B YNACTO JOTMYeCKoM CMEICIe
H coBepmiaeTcsA, MPOMCXOAMT ¢ TaKod Manoil sddexTns-
HOCTHIO, UTO OKasuBaeTcA OeclioNiesHOM I NpaKTHIeCKHX
nened. YToOH HaWTH MeXaHW3M, CXOJHLIA € KUBRIM, 0CO-
GeHHO 4esloBEe4eCKUM, MO3TOM, MK IOJKHB HARTH TAKYIO €T0
¢opMy, KoTopasA ajanTupyercsa HEe TOABKO HOMWHAJIBHO,



Benoamozamesonine pezyssmopnsie mexanuams 325

HO ¥ ¢ BeIcoKoil 9ddexTuBmoctew. B§ 17.7 MBI ycTaHOBH-
JH, 9T0 JJIA 3TOT0 HYKHO, YTOOH cTelleHb PA3BUTHA BHYTPU-
MO3TOBHIX CBA3eH Jiekalla B M3BeCTHHX Hpejelax.

Teneps MBI MoKeM yKasaTh W Jpyrue 11a paMeTphl, KOTO-
pEle Toske JOJyKHBI OBITH COOTBETCTBeHHO HomoOpaHkl, 9T005!
aganTanua He ObHLIA YMCTO HOMHHAJNBHOK. () HEKOTOPHIX M3
HHX MBI yiKe IONYTHO YIIOMWHAJM:

1) B § 8.15 mMn1 otMernnu, 9ro daumeabHocmsb npobol He
JOM34HA OLITH CIMUIKOM, CONbIION MIANM CcIHMINKOM Majoi. B
OUMCAHHOM TaM cJiydae ee, KOHeYHO, YCTaHABINBAJX omepa-
TOp, Iepef TeM KaK perncTpUpoBaTh HoBeflellde TOMEOCTATa;
HO ellle HUYero He GRIo CKAa3aHO 0 TOM, KAKHM 06pazoM BEHI-
6op ee MoT GBI IPOM3BOJUTHCA ABMOMAMULECKU B OpTraHA3Me.

2) B § 7.7 rosopmiochk, 9410 cymiecTBeHHLIE TiepeMeHHbBIe
JIOMKHE AeiicTBOBATh HA 3HAUYEHHA CTYNeHYATH X QYHKIHI
olipefeleHHLIM 00paszoM — 34CTABIATH HX H3MEHATHCA
IpH (IIOXOM» pe3yidbTaTe W IpeKpalnaTh W3MeHeHUe IIpPH
«xopomem». Ho undero ne 6b10 cKa3aHo 0 TOM, KaK TaKasd
3aBUCUMOCTD [OJRHA CO3/1aBaTbcA B opraHMsMe.

3) B § 10.8 6nno mokasaHo, 4Yro AusA addeRTHBHOIO
npucnocobienna yIAbTPACTAOHIBHOM CHCTEMEHI K IIOBTO-
pAIONIeAicA CUTYAanUMH HeoOXo[uM KAKOM-TO CMmpetowHblii
MEXAHU3M; HO HAY9ero He FOBOPUJIOCH 0 TOM, KaK OpraHN3M
Mor OH mpuoOpecTd ero.

4) B §13.11 Mu noxazaam, HACKOIBKO BaKHA BeIHIHMHA
TAKOT0 IApaMeTpa KAK «IOJA COCTOAHMI paBHOBECHA OT
qucia BeeX COCTOAHMM dacTeid cueTeMury. Ho mmdero me
ObLI0 CKa3aHO O TOM, KAaK MOKHO MOOHTHCHA TOTO, YTOOH
OTOT MapaMeTp OCTABaJcA B TpeOyeMBIX IIpefleldaX.

Hecomuenno, ecTs I fApyrue napamMeTpsl, 0 KOTOPHX MBH
elle He yuoMuHaiu. Qaue U3 HUX, BHAAIONMNCA 110 CBOeMy
3HAYEHNI0, HYKHO PAaccMOTpeTh B ocoboM pasjele.

Pacnpedeaenue o6 pamnsla céasel

17.11. CymecTByeT ellie oHO COOTHONEHHNE, HEoOXOMH-~
Moe JUIf Toro, YTobLl afanranusa He OwJIa ToJIbKO HOMUHAMN b-
HoM; oHo, coOCTBEHHO, ciaenyer u3 ¢ur. 62, rae sToT BaKHBIH
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MoMenT Obi npuATr 6e3 pokasarenberBa. Ecanm MH HaU-
HEM pacCMOTpeHHEe 3TOH CXeMHl CO CPEAH — OT YacTH ee,
npHHAjJdesKamed Jd000ii m3 momcucreM,— H IPOCHENNM
NyTh CBA3ell Yepe3 CYMECTBEHHYIO lepeMeHHYIO, HA KOTO-
PYI0 OHA BiaHger, fajllee Yepe3 COOTBETCTBYIOIMHA CTYIEH-
9aTHH| MeXaHH3M, pearupyonyio 3acTb ¥, HaKoHel, o6paTHo
K cpefie, TO MBI OpHAeM K ToH s;xe mofcucTeMe, C KOTO-
poid nadanu. Takum ob6pasom, ¢umr. 62 yxasmBaer Ha
TO, 9TO eCJH CyIlecTBeHHAsA NOepeMeHHAafd, cRaKeM F,,
ACHHTLIBAET BO3Mymaiiee AelicTBHe XAaKoA-TO YacTH
cpeftl, TO peaKKuu co CTopoHw K, B KOHIe KOHIOB
3ATPOHYT TY 4YacTh Cpensl, XKoTopad CIYHKHT UPHIAHON
«OecnOKOMCTBAY.

Taroe coorBercTBUe HecoMHeNHO chocobcTByer 3¢dek-
THBHOCTH afadTrarui, B YeM MOKHO yOemuThCA, BHUMATEI b-
HO paccMoTpeB, KakAM Obito OB IoBeeHUe CHUCTEMHI B
IPOTUBHOM cidydae. (JTo ACHee BCero BUAHO B Clydae HTe-
PaTHBHHIX cucTeM; cM. ¢ur. 58.) Ilpenmonoxum, 9ro 37ech
ofpaTHEe CBA3M BTOPOro WMopsAAka OmIH GH pasopBAaHH, a
3aTeM BOCCOCHUHMINCh KAKUM-IHO0 caydaiimeiM obpasom,
TaK 4T0 CyMecTBeHHas IepeMeHHAA MOACHCTEeMHl A BIMA-
aa Obl, cKajkeM, HA Pearupylolmylo 9acTh lopcucreMol B.
Jl1060e Bo3Myuienue mopchcreMsl A, K KOTOpOMY 3Ta CH-
cTeMa He afalTHpPOBAHA, NpHBedo OH Tenepsh K U3MeHEHUIO
3HAYEHNY CTYNeHYATHIX QYHKIAN HoACHCTEMH B, XOTA N pesk-
HAA KoMOMHALUSA UX 3HAYEHUM, BOSMOKHO, OBIIa B coBep-
HIeHCTBe NpHcHocobiena A peakmuil Ha liobble Bo3MY-
menusa B. flcmo, 9ro 6e3 Hajgmne;kamero pacupefereHus
o0paTHLIX cBA3el BTOPOro mopsaaka spdexTH, BLH3HIBAEMEIE
N3MeHEeHNeM CYIMeCTBEHHHIX INepeMeHHHX, U3MeHANNch OB
AUMb CHYyIaiHHM o6pasoM, paspymas IIpH 3TOM YiKe
MOCTHTHYTHI® 9acTHEe aganramyun. Takum o6pasom, OnuI0 6K
HEBO3MOKHHM To Haxolllennme agpeKTHBHHX afanTanuil B
TOJCACTEMAX U HeYKJIOoHHoe mpubimykenne K obmel ajgam-
TAIUH, KOTOPOMY MK IpPHIABAIH epBOCTeIIEHHOe 3HAYeHNe
B 1. 10. CucremMa 1 B 3ToM ciydae ajanTdpoBajack OH TaK,
KaK afAlTHPYeTcAd TOMEoCcTaT, Ho JIA 3Toro TpeboBaioch
6K 4YpesMepHO Hoiaroe Bpema 7’1, a He CPAaBHATENBHO KO-
potxoe T, (§ 11.9).
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Pacnpenieidenne o6paTHLHX cBA3eil He MoyKeT OHTH ycra-
HOBJIEHO pa3 W HaBCerga, Taxk KaK 9acTh KaKk[oil 3aMKHYToil
Ienn HAXONMTCA B cpele UAM OlpeelsaeTcA ci0 U I0ITOMY
NojBep:;KeHa M3MeHeHuAM. [ Toro 4Tobn paclpeneneHne
CBA3eH 0CTABAJOCh HelecooOpasHmM, OPraHU3M [oJKeH
OTBEYAaTh HA ITHM H3MEHEeHUA (KOMIEHCHpYION{AMH» U3MEHe-
HUAMH .

JLIA uadocTpanun npuBefeM XOpOIIO M3BeCTHHIH HpH-
Mep, IOKAa3HBaWINNI, 9TO B HEKOTOPHX CAy4aAX nelcTBHU-
TelbHO Heo0XoAMMO onpe[eluTh, 20¢ NMeNHO HYKHO BHEC-
T IonpaBKy. CrpeMAmmiica K ycneXy mMIaXMaTHCT TOIBKO
49T0 NpONrpajd NAapTHI0 M pasMHOLIAET HAJ TeM, KaKuM
o6pasoM ciefyeT N3MEeHUTH CTpaTeruio Ha Oyaymee. Yacro
OH CO3HAaEeT, 9YTO He YBepeH B ToM, 20e foiKHa OHTH BHecena
IonpaBKa. BeITE MoskeT, HYKHO IIpOAHANN3APOBATE MOCHE]-
HOe HeCKOJbKO XOM0B W M3MeHUTh TakTHKy! Nnm B O6yny-
nieM u3beraTh MHUTTedbminMied Taxkoro tumna? Miam, maxo-
Hell, OTKAa3aThCca OT mepBoro xofa d2—d4 w HaumHaTsr C
xona e2—e4? Morofoll maxXMaTHCT JOKeH PEmAaTh BOUPOC
He TONBKO 00 oYepefHHIX XOKaX, HO M 0 TOM, TJe BHOCHTH
noNpaBKM, BEITeKAIollde N3 pe3ynbraToB. TaxuMm obpasom,
BIIOJHE BO3MOKHO, 49T0 ¢jJabad Mrpa HeKoTOPHX MIAXMa-
TACTOB 00BACHATCA TOIABKO TeM, 4To ocje IPOHUTPHINIIA
NapTHH OHM W3MeHANT AebioT, Korja ciefoBalo OH H3Me-
HUTH TAKTHUKY B SHAMIUJE.

(B aToM npuMMepe «9acTH», KOTOpHe clefyeT BUAoOU3ME-
HHTb, pacupefecleHk BO BpeMeHN: ANA BHOCHMOI0 H3MeHe-
HUA HYXHO HATH HajJeKanlee MeCTO B BpeMeHHOH mocie-
nosareapHocTn. Ilpmmep mamommmEaer HaM, 410 CXeMma
He[loCpEeACTBEHHHKX Bo3feiicTBUN (Hanpumep, ¢ur. 62) orob-
paxkaeT @PYHEYUOHAAbHbE, 4 He CTPYKTYpHEE WJIH aHATO-
MOYeCKHe OTHONIEHUA.) |

17.12. Ilocnenane aBa pasfeia MoKa3anu, 9T0 AIA L0CTa-
To4HO# 3fdeKTHBHOCTH N GRICTPOTH aNaNTanuy, COBepPma0-
weiica HA OCHOBe NPHHIANA yJabTpacTabmiabHoCTH, Tpeby-
I0TCA 11O MeHbinell Mepe NATh BCHOMOTATeAbHH X PeryaATOp-
HEIX MeXaumsaMmoB. IlosroMy caepyoliuii BoOIpoC TaKOB:
KaKkuM o6pasoM MOriau Obl MOABUTHCH 9TU BCIIOMOr'aTeApHEIC
peryiasTopHbie MeXagU3MH?
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17.13. O TBeT MOKHO TATH ¢ HEKOTOPOH foJell yBepeHHo-
CTH, TAK KAK BCe IIPOIleCCHl peryJIdpoBaHUA MOFYUHAIOTCH
sakony HeoOXogumoro pasnoobpasus. (OH onucax B ria. 11
«BBenenusa B KnbepHeTHKy»; 31ech OYAYT IpHUBENEHE JUILD
HeoOXogMMBbIe [eTAJH.)

ITOT 3aKoH (YACTHHIA cayvall KOTOpOTO NpefcTAaBIAELT
10-1 Teopema IllemHona, oTHOCAMAACA R I0ONABJIEHUIO
' MIYMOB) TJACHT, 9TO €CJIN PEryJIATop oOrpa’KiaeT Kaxue-
TO CYIUECTBEHHLIE IlepeMeHHBIe 0T BAUSAHUSA H3BECTHOTO
KoAUYecmaa BHOIDHUX BO3eHCTBMIL, TO 9TOT peryIAdATop Koi-
AeH OBITH cHoco0eH ocyulecTBNATH N0 MeHbIODeH Mepe
TaKoe ke Koiam4ecTBo BhGopa. (Ecam Gul 3TOT 3aKOH OKa-
5aJICA HAPYDIEHHBIM, MBI MOIJIH GBI BCTPETHTBCA € IOABNEHU-
eM HajJIeKamux caefcTBuii 6e3 HadeKaIMAX NpAYAH, KaK
ecaiu OB, HANpUMep, YK3aMeHYeMbIl HAaBaJ TipPaBHJIbHHE
OTBeTHI, elie He HOAYIHB Borpocos (§ 7. 8). Ydennle HCXORAT
U5 IpefUoioenHTis, 9To TAKAX Beleil He OpBaeT, U 0 CUX
Nop OHM He HAILIM HU ofmoro garra, KOTOpHH 3acTaBHUI
651 BX YCOMHUTBCA B 3ToM.) TaxuM o6pa3oM, cyImecTBoBaHHe
BCIIOMOTaTeJbHEX peryJiaATOpHHX MeXaHWm3MOB Tpelyer,
49T00H CYINECTBOBAN AOCTATOYHO WHTEHCHBHBIA IpoIece
BuGopa. I'me Moram Gu mbl HAllTH Takoi upoieoc?

Buoaor, xonegno, MojkeT ¢cpa3y OTBeTHTH Ha 3TOT BO-
npoc; ubo HccleroBAHAA NOCHETHETO CTONETHA U 0COOEHHO
nocaesunx 30 JeT HeoIpoBEP;KHEMO AOKA3alH, YTO €cTecT-
BeHHHIl, [AAapBHHOBCKUHA oTOop JMeMHUT B oCHOBe BCeX
BU{0B BRIOOpA, CTOAD 0OMIBHO IpejcTaBieHHbiXx B Gmoio-
rugeckoM mMupe. Tarum oGpasom, B KOHEYHOM cdUeTe cymje-
CTBOBAHWE BCIIOMOTIATENBHLIX PEryIATOPHKRX MeXaHW3MOB
clefyeT HpUNNCATh feiicTBuio ecTecTBeHdoro orGopa. Cie-
JOBaTeIbHO, WHIUBUAYYM (HAUpuMep, HAm KOTEHOK)
MO3KeT JUGO IONYYATh WX C IeHOTUIOM, Jinbo Brpaborarh
Ha OCHOBe IpPHHINNA yiabTpacrabmabHocTdw B Hpolecce
CBO€ro pasBUTHA. J[pyrux HMCTOYHHKOB HeT.

17.14. Onnako Bonpoc o6 aganTamuy MeXaHA3MoB, CX0J-
HEIX ¢ MO3TOM, HHTEpecyeT B HAINM [(HA HApAAY ¢ GmolioraMu
ropasno 6oiee mmpormit Kpyr dutareneit. llosromy A cne-
Ja KpaTKUi 0030p npomeccoB orbopa, ¢ TeM 4TOOR 9H-
TaTenb, He HMMEINU OmomoragecKol NOAroTOBKH, MQT
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BljleTh, KAK HMEHHO [OMKHH cO03[aBaThCA BCILOMOraTelb-
HEle pPeryAATOpHEE MEXAaHU3MH B HEKMBHIX MexXaHpmsMax,
KOHCTPYKTHBHO NOXOOHBIX MO3TY.

Jdror 0030p mocay:;xut u xpyroi gean. Jlo cux mop M
ucxopuiam m3 axra aganTammm (ria. 1), paccMarpmBaim
ero KaK CJeficTBHE M CTPeMHUINCHh BRIACHHATH ero MPUYNHEI,
JTo He OLLJIO ecTeCTBEHHHM HANpABIACHUEM X0/a paccyKie-
HOM, KOTOphIA O GR HeCpaBHEHHO IpolNe H sAcHee, €CIH
Obl MBl B3ANH NCXOAHOE COCTOAHMWE U 3aTeM HMOCTABHIIHA BO-
1poc: 9To 6ymeT npoucxonuTh ganbme? llooToMy s naMeper
o0pHcoBaTs 1Ipoliecc B ero eCTeCTBeHHOM HANpPABJIEHHH X
IIOKa3aTh, 9TO Jla)Ke B TOM CJIydYae, KOIJla HCXO[HAA TOYKA
oXapakTepusoBaHa BecbMa 0000mmenno, Hena6eXHBIM KOHEY-
HbIM pe3yibraToM OyjeT agaNTaI(HA.



I'aagsa 18
YOCUJAEHHAA AJAINITAIIUA

Omobop 6 cucmeme,
onpeoeasemott COCMoOAHUCH

18.1. llponcxoskaenue pasandanx dopm or6opa mepecra-
et 6uITh mpobaeMoll, KAK ToABKO MH ysacHAeM cebe, 94To oT-
Gop — ABaenue Ja/dexo He pejkoe ¥ B Ooabmell WIN MeHb-
miell CTeleHH ero OoCYNIeCTBJAET kaxdas H30JIMpPOoBaHHAA
cucTeMa, onpeneiseMas cocroAanueMm («Bsenenue B KnGep-
Heruky», § 13/19). B raxoii cmcreMe ABe JUHUY IOBeACHHUA
MOT'YT CJAUTHCA B OZHY, HO OJ{HA JMHUA HEe MOKeT pasie’nThb-
CA Ha [iBe, H IO3TOMY HUCLO BOSMONCHBLL COCTOAHUL cucmembl
MOJHCEM MOABEO YMEHBULAMBCA.

Taxoli or6op Xopomo H3BecTeH, HO B IIPOCTHIX CHCTe-
MaX OH HpoABJIfercdA TOJAbKO B TpuBHAaXbHON ¢opme. Ha-
npuUMep, 9achl ¢ NPYRUHHHM 3aBofoM u30@paTenbHo ABHU-
YKYTCA K He3aBeJeHHOMY COCTOSHMIO: 0CTaBbTe UX B J000M
IPOMEsKYTOYHOM COCTOAHHM ¢ YaCTHYHO 3aBefleHHOM Ipy-
JKUHOH, U OHHM «HAHIYT JOpOry» K He3aBeLeHHOMY COCTOA-
HUI0, B KOTOpOM H ocTaHyTcA. YacTo moBTOpsAeMoe yTBep:K-
JAeHUe, 9TO MAMIMHH ¢CTPEMATCA» K COCTOAHNI0 paBHOBe-
CHfA, OTHOCHUTCA K TOMY iK€ CBOUCTRBY.

B npocTHIX cucTeMax 3TO CBOMCTBO KajKeTcA TPHBUAJb-
HEIM, HO, II0 Mepe TOr0 KaK cHCcTeMa yCIoKHAeTCA, 0HO CTa-
HOBHUTCHA Goslee cofepRaTelbHBIM U MHTepecHHM. I'oMeoc-
TaT, HAIlpAMED, MOKHO PACCMaTpPHBATH IPOCTO KAK CHCTe-
MY ¢ MAarHHTaMH H YHHCeJIEeKTOpaMM, KOoTopas ABMKeTCA K
JacTHYHOMY paBHOBECHI0, B KoTopoM U ocraerca. Ho aro
paBHOBeCHe TOJIBKO YaCTHYHOE, X I03ToMY oHO Oorade co-
fiep;kaHmeM, 9eM paBHOBecHe YacOB, Y KOTOPHX KOHYHJICH
3aBOJl. Y HHCEJEeKTOophl HemOABM;KHLI, HO MArHHTH BCe ellle
MOryT ABHUIraThCsi, W Ipd YACTHYHOM paBHoBeCHH o0Ha-
PY/KHBAaETCA JIUHAMHYECKHH IoMeocTa3, KOTODHHU BO3HHK
B De3yiabTaTe ombopa B mpollecce ABHKeHAA YHUCEIAEKTOpA
K paBHoBecmio. TakuM o6pasoM, B romeocrare Ha4mHaeT
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NPOABJIATHCA B HEKOTOPOH cTeneH:d To OOraTcTBO CBOUCTB,
KOTOpOe BO3HUKAET B JOCTATOYHO CIOMHOM (HIM cojepKa-
mell AocTaTo4HOe YUCIO0 YacTell) cmcTeMe; B TAKOHM cucTeme
o0HAapy;XUBaeTCA BHCOKAA MHTeHCHMBHOCTH 0TOOpa IpH JBH-
JKeHNN K paBHOBeCHI0, W IpHA dToM oroOpaHmaa rpynna
cocToAHm, OGYAYyYH JUUIb MaJiod 4YacThio ofImero mX Ymc-
Ja, Bee ellle HACTONbKO oOMU PHA, ITO aeT IpoCcTop AL pas-
HooOpasHoli nAuHammdeckoli axrmBHoctu. HMTtak, omébop
CAONCHBIZ PABHOBECHVIX COCTOAHUTL, 8 Komopom Habawdamend
Mmooxcem ycmompemb asienue adanmayuu, He caedyem cuu-
mams cobpimuem UCKAUUMEAbHOIM U HE0OblKHOBEHHbIM
Takoii or6op ABaserca mpaBuioM. (CHOBHAA NpHYHHA,
0 KOTOPOM MEL HEe 3aMe4aji 3Toro faxra B MPONIIOM, COC-
TOWT B TOM, 9TO HAIll 3eMHOl MUp B OCHOBHOM GMMOJaJIeH 1o
csomM ¢$opmam: 3T dopMu Aubo KpaitHe npocTH (mox06HO
9acaM ¢ KOHYHBIIAMCA 3aBOAOM), TAK 4TO MEI IPe3pHTEIb-
HO HTHOpPUpYeEM MX, i1nbo KpaliHe CIHOMHE, TAK 9T0 MH CIH-
TaeM IX 9eM-TO COBCeM 0COOHIM U roBOpHM, 9To oun obiaana-
0T GKA3HBIOY.

18.2, Teneps MEI MO:KEM BH[[eTh, UT0O 3TH ABA poaa fopm
IPOCTO HAXONATCA HA KPAMHAX TOYKAX €IHHON HIKAJH.
I'oMeocrar moloskma HA9ado CO3NAHMIO IIPOMEKYTOUYHBIX
dopM, H coBpeMeHHHE 3JeKTPoHHEEe NpHOOPH, ocobeHHO
1 poBEe BHYUCHATENbHEE MAIIAHLE, HECOMHEHHO OVAYT
NOCTeNEeHHO 3aNOJHATh PaspHB, INOKA HAKoHEN BHYTPEH-
Hee eMUHCTBO BCEro pANAa HE CTAHET OYEBHJIHBIM.

HadpHeilimie IpUMEpH IpOMeHYTOYHHIX ¢QopM IIpH-
ymMaTh HeTpyAHO. Bor ojfiuu npumep, NOKAa3pIBAIOMMUNI, Ka-
KM oOpasdoM B 20600 cucTeMe, oNpeeIieMoil COCTOAHNEM,
HEKOTOpHe CBoiicTBa OYAYT HPOABIATE O6abmIyIo TeHAEH-
HUI0 K COXPAHEHUI0 (MW «BBDKIBAHUION), HEKedU Jpyrue.
Ilpenxnonomum, d9ro BHUHMcaHTenbHas Mammaa mMeer 100
A9eex MaMATH, o6osuadennnx 00,...,99, xamaas n3 KoToprx
BHAYaJe COflepRUT OfHY AecATHIHYI0 PPy (T. e. OfHY U3
oudp 0,1,2,...,9), Bubpanuylo caydailno, HesaBUCAMO H ¢
PaBHOI BepOATHOCTHIO ANA Beex mudp. Mamuna nMeer Tax-
e reHepaTop CIYdYaiHHX YHces (OCHOBAHHEIN, Aydire Bce-
ro, HA TEIIOBOM ABH;xeHNm#M MoieKyxa). Ilyecrs oma MHoro
pPa3 BHENOAHAET CIeAYIOINYI Olepamuio:
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«Hymnuo B3ATh xBa CIAyYaiHEIX YHCJIA, N3 HBYX
mudp Kakipoe; KonyctnM, 31o oyayr 82 u 07. B sTom
cly4ae HY/KHO IIePEeMHOKHMTH YHUCIA, HAXOAALIHECH
B adeiikax 82 m 07, u s3amenuTh mudpy B mepBOH
Adeiike (82) mociemueit mudpoii mpousBemeHusy.

Kaxk u3BecTHO, Mpon3BeieHNe ABYX YeTHHX THcea OyleT
9eTHEIM, a NpoN3BeleHHe ABYX HeUIeTHHX 9NCe — Heder-
HBIM; HO YMHOMeHUE YeTHOro YHCJIAa HA HeYeTHOe MNACT -
9eTHOE 9HCJIQ, TAK 9TO B IepBON AYeiKe BO3MOKHA CMEHA
HeYeTHOrO YHcJa HA YeTHOe, Ho He Hao00poT. B pesyinTaTe
AYeliKH IaMATH, B KOTOpPHX YeTHHX H HEYCTHHIX YUCEeJ
BHavaje OO0 mpEMepHO MOPOBHY, OYAYT cofiep:kaTh Bce
Oolbme U OONbIIe YOTHLIX YMCel, HedeTHHe Xe OyIyT mo-
CTeIleHHO uc4e3aTh. Buomor Mor O ckasaThb, 9TO B «GopbOe»
3a AYCHKHN MAaMATA U 33 (BLIXUBAHUe» B HUX YeTHHIe YUCIA
00Iajal0T npenMyIecTBoM U Hems0eKHO «ucTpefATy CBOUX
KOHRYPEHTOB — HeYeTHHIEe YHCIA.

Jla:e cpefy YeTHRIX 4YKCeN ‘BCTPEYAIOTCA pasHEe cTe-
neHNn «OpucnocobierHocTuy. Hymn umeroT ropasgo 604b-
‘e ITAHCOB (BELKWTH», UYeM OCTaJbHEIe 4YeTHBIE 9NCIa, H
Ha0IoKaTeNb YBUAKNT, YTO CO BpEeMeHEM HYJNHM 3aXBAaTHBAIOT
Bce Oonpme A9eex. B KoHie KOHIIOB OHU IOJHOCTHI0 HCTpE-
OAT CBOMX KOHKYPEHTOB.

18.3. IIpomecce, pacemoTpennstit B 3TOM OpuMepe, JerKo
nojijfaerca HCCHeH0BaHHI0, HO OH, K COKaJeHH0, HOYTH
tTpusaayieH. Herpynuo 65imo 651 mofo6paTh Golee cloMHEE
OpuMepsl, HO OHM HHYEro He cKasaju Onl HAM O JleACTBYIO-
IIMX IPUHOUHAX (XOTA OIIU OB Ype3BHYailHO I0JE3HLIMH
n yOexaTenpunmMn). Bee mpaMeps mokasanu Omi, 9To, KOTHA
HAJ{ TPYIHIOA COCTOSIHIM MIOBTOPHO COBEpPIIAETCH OJHO3HAT-
Hafg omepamus (3Ta omepanés obpasyer ¢«3aKOHE» CHCTe-
MEI), CHCTEMA CTPEMHTCHA K TAKMM COCTOSHMAM, Ha KOTOPLIE
HaHHAA Olepalllsa He BIMAeT WIH BJUAeT B CPAaBHUTEJBHO
Maloii cremenu. MuwiMum cirosaMu, B pe3ylbTaTe 6CAKOU
00H03HAUKHOI Onepayul npoucrodum ombop gopm, obaada-
rouwur 0coboii cnocobHOCMbI) NPOMUBOCMOAMb €€ USMEHAI-
wemy Oeticmeuro. B mpocTeix cumcTemax 3TOT (AaRT IOYTH
baHaJeH, B CIQKHBIX ero HUKAK HeJb3A Ha3zBaTh. OaHanb-
HHIM. A KOrja oH IpOoABJiAEeTCH B I'paHANO3HHIX MacIOTa-
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0ax, B cEcTeMax ¢ MIIMOHAMHA HeDEMEHHEIX M HA HPOTH-
JKEHAH MHNIMOHOB JIeT, TOI'la BechbMa BEPOATHO, YTO 0T0O-
pPaHHEIe cOCTOAHUA OYyAYyT NOHCTAHE 3aMedaTeNbHLIMH K
OyRyT 06yclHoBIMBATE BLICOKOPABBATYIO K0OpOUHAYUIO Yac-
meii, CTpeMAILY0CA CcHelaTh 3TH COCTOAHUA YyCTOMYABHIMH
K JeHCTBMI0O NAHHOH ollepamuu.

Taxum obpasom, pasBuTue KuU3HM Ha Semile He caedyem
CYUTaTh YeM-To yAuBUTedAbHuM. Hanmporne, oHo OmNoO
nensbeskao0. OHo Gni0 HenabesKHO B TOM CMEICIHE, 9YTO €CIH
TaKkag oOmMpHAA cHCTeMAa, KaK IOBEPXHOCTh JeMJH, B
OCHOBE CBOeH MoaumcTabMiIbHAs, B NUHAMHYECKOM OTHOMIe-
HNU KaK Ol «IIofgorpeBajiach Ha MEIJEGHHOM OrHeb» B Tede-
HHUe O MIDH. JIeT, To pasBe TONBKO UyA0 Morio OH mpeno-
XpaHHUTb €ee OT TeX COCTOAHUNA, B KOTOPHX NOpeMeHHLIO
TPYIINPYIOTCA B KOMILIEKCREI, cIOCOOHHE K HHTEHCUBHON
«caMmosaigure». Ifoauvecmeéo otbopa, HpPOU3BOANMOro STON
CHCTeMOii (MBI 3HaeM JHIIb Of{AH IIpUMep TAKOK CHCTOMHEI),
Ha CTONLKO IIOPANKOB BeNWIHHH Oonbme Bcero Toro, 4To
MBIl HCULITHBaEeM KaK MHAUBAAYYMEL, 9TO HAM, 0CTeCTBOHHO,
He TaK JIeTKO 3aMeTHTb H/IGHTHYHOCTH 9TOr0 Hpoliecca ¢
IIpOIfecCOM, KOTOPhIA KayKeTCA HAM TPHUBHAJNLHLIM B CHCTe-
Max, HabIofaeMuX HAMHA IToBcexneBHo. I TeM He MeHee 9TO
TaK; 06abmas IPOTAKEHHOCTh B IPOCTPAHCTBE MO3BOJSAET -
UCIHLITHBATE Heobo3pumoe duciao gopm, a 66abman OpoTA-
JKEHHOCTb BO BpeMeHH II03BONAET 3THM (opMaM JOCTHUTI-
HYTh HeCpaBHeHHO Ooinee BBICOKOHA CTelleHM KOOpAMHAIMH.

TaxuM myTeM MH MOKEM HPOCHERHUTH BIONHE ecTeCTBEH-
Hoe NpPOUCXO:K[eHHe TeHOTUIIOB, pacHpOoCTpaHEHNHIX HEIHE
Ha JeMiie; HAC He yAWBIAET, YTo HA 3eMile pasBUINCh Gop-
MiLl, KOTOphHE B codeTaHUN ¢ dopMaMHU OKRpYKaiomeid ux
cpeful o0HApYKUBAIOT B BHCIHIEH CTEIHEHH IIOPASHTEILHYH)
YCTONYUBOCTh K W3MEHAIONAM BO3HCHCTBHAM BHENIHEro
MHpa. JTO He Ta MAaJOMHTepecHAs CTATH9CCKAA yCTOHUM-
BOCTb, KOTOpAas CBOHCTBEHHA KYCKY rpaHHTA WJIH 9acaMm ¢
KOHYABNIMMCA 3aBOJOM, a Topasio 0olee cofeprKaTensHan
ANHAMHYECKAA yCTOWYNBOCTh, CBA3AHHAHA ¢ TeM, 4TO FeHO-
TUIR 00pasyT BOKpYT celd cloHLle ANHAMAYeCKHAe CHC-
TeMB! («Tesa» Opragu3MoB ¢ TakuMmu jo6aBjeHNAMH, Kak
THe3]ia 1 BCEBQ3MOKHEIE OPYARA), TAK ITO I1eJI0e OCYIIeCTB~
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NAeT FOMeoCTas UM JOCTUraeT CAMOCOXPAHEHHUS € IMOMOIIBIO
AKTHBHEX BAIUTHHX CPEACTB.

18.4. Jlna nac ocobuiil HETEpEC MpeACTaBIIACT CYIIECTB 0-
BaHUE NPAMGIE U HENPAMBE AKTUBHHIX 3JAMUTHHRIX CPEACTR.
IIpamvie paccmaTpuBanuck Tolbko B § 1.3. K Hum oTHO-
CATCA BCe peTyAATOPHEEC MEX8HHM3IMHI, ompepeldsieMse ¢ de-
masaar reHoTAnoM. QOHM afjalTHBHE IOTOMY, 9TO yCJIOBHA,
TpeOoBaBImMEe X MOABJIEHAA, OHIM NOCTOAHHK Ha IPOTH-
JKeHNM MHOTHX IOKOJIeHUIH.

Pannne ¢opMsl reHOTHIIOB afanTUPOBaNHUCh TOJABKO Ta-
KUM cnocoboM. Ogaako 6onee moaguare dopMu BripaGoTaan
CHlelAANHN3ANAI0, CIOCOOHYI0 3AMMTUTh UX OT TOro KIacca
BO3MYIIeHN, MpOoTHB KOTOPOro paHHUe OLIIH 6@33aliTHE.
JTOT KJacC COCTOUT M3 TAKMX BO3MYIIEHUN, KOTOpHle, He
Oynyus DOCTOAHHEIMH B TedeHNe MHOTHX NOKOJeHHWHA (Tak
4TO TEHOTHNHYECKAd affalTardd K HUM HEBO3MOKHA: H3Me-
HeHHUA CIAUNTKOM OHICTPH), TEM He MEHEee MOCTOAHHL B Tede-
HUe ;HH3HH OfHOro mokoileHmsa. Horja Bosmymenns aToro
THIIA JaCTH, OPTaHU3MY BHTOJHO OHBaeT BEIpaboTaTh Mexa-
HA3M afa0TalyH, KOTOPH# B 00MHUX YepTaX KOHTPONHEDYeT-
cA TeHOTHHOM (TaK Kax OfHE M Te yKe o0miue 0COOEHHOCTH
TpeOYIOTCA HA NPOTSIKEHNA MHOTHAX IOKOJeHUi), a B fera-
JAX oUpefenseTcai TaCTHHIMH o0CTOATEIbCTBAMH, C KOTO-
pPEHIMHE BCTpedaeTcs TO WM HHOE TIOKOJNeHHe.

TaxoB MexaHu3sM HaydeHUA. FTo 0C00EHHOCTb COCTOUT
B TOM, 9YTO FEHOTHI HepefaeT YacTh CBOEro KOHTPOJA Haj
opraHusMoM BHemHeil cpefe. Hanpumep, oH He onpenenser
B eTaNAxX, KaK KOTEHKY clefyeT JOBUTh MHEIIb, HO JaeT
eMy MeXaHH3M HaydeHWs U CKJIOHHOCTh K HIpe, Tak 4YTO
Cama Mbliyb YIAT KOTEHKA BCEM TOHKOCTAM JIOBJIM MEIINEH.

JTo U eCTh PeryisAmud, UIU afanTanmus, ocyilecTBisge-
Mas HempAMEIM MeTofioM. I'eHoTun, TaK cKasaTh, He [UKTY-
eT, a OpocTo cHadKaer KoTeHKa CIOCOOHOCTHIO CO3A8BATH
cBou coOcTBeHHHe QOopMEl afanTalEd, PYKOBOACTBYSCH B
[eTaIAX 0COOEHHOCTAMU CpeJikl.

18.5. Temeps M51 MOKeM OTBETHTD Ha BONPOC, ITOCTABJeH-
HEl B § 17.12, u npencraBuTh cebe, KAK HYKHO NPUMEHATH
3aKOH HeoHX0oMHMOro pasHooOpasus Npu pelmeHH# BOHIPOCA
0 MeXapusMax OCYIIEeCTBJIeHHA BCOOMOTATEABHBIX peryis-
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TOPHHIX IIPOLECCOB, T. €. YCTAHOBJIEHUA HAJIEKAIAX 3HA-
YeHN#l HeoOXOMMMHEX HapaMeTpoB.

HexoTopsie U3 HUX MOT'YT OWTH YCTAHOBJEHH IOA MPA-
MEIM KOHTpOJEM reHOTHHA, TAK 9TO OPraHH3M ¢ POKACHHA
obiamaeT HpPAaBUNSHEIME 3HAYCHUAMH pALA IapaMeTpOB.
JT0o BO3MOMHO JHIOb B TOM clydae, €CJH YCJIOBUS CPEIH
OHIM NOCTOAHHHIME B TeYCHHE [[OCTATOYHO J0Jroro Bpe-
MeHHW, a TPONECCH eCTeCTBeHHOTO O0T0opa — JOCTATOYHO
MHTEHCUBHHIME H IO ONKUTEIBHEIME /IS TOT0, YTOOH BeCh
OCYLIeCTBJIEHHMH 0TOOp B IjeloM YAOBIETBOpsd Tpebo-
BaHUAM YIOOMAHYTOTO 3alkoHA.

HexoTopsie BCIOMOraTelbHEE peryisaTOpHEE IIpomec-
CH, BO3MOKHO, OCYIECTBJAAITCA B Opragu3Me He ImMoj Ops-
MEIM BJIHAHUEM FeHOTHINA, & C IIOMOIULBI0 OfHOI'0 HPOMEKY-
TOYHOrO 3BeHa. B 3ToM caydYae renHorunm xak Onl ycTaHaB-
NUBAET BEJIWYMHE, BEAYIIHe K HOSABICHUI0 MeXaHU3Ma (OO
CYLIECTBY peryJATOPHOr0), KOTOPHIA 3aTeM CAMOCMOAMENb-
HO HaYMHAET IIPHBOXHUTH COOTBETCTBYIOIVEe IapaMeTpH K
HaJIeKAIM 3HATCHUAM.

Jlpyrae BclioMoraTellbHHE peryJifiTopHEIE IIPOI{ecChl
TEeHOTHAN MQOT OH OCYIIGCTBIATE B JBa 3Tala;, HO HAM HeT
HeOOXOQAMOCTH HPOCHIERABATh JalibHemue BO3MOKHEIE
VCIIOKHEHHSA, TAK KaK peajbHHE CHCTeMH pPeXKO OHBAIOT
TAK YeTKO pasjeleHH Ha pAx yposHeid (§ 17.9). 3necer mMu
RONKHBL NUMb OTMETHTh, 9TO afalTamus MoKeT OHITH foc-
TUTHYTa B pe3ylbraTe Jmb0 mpaMoro, AuGo HempPAMOro
NeHCTBUA TEHOTHIIA.

Yeuaennaa atanmayus

18.6.°B Tex coryvasx, Korjja yclaoBAA CPENH, K KOTOPHIM
afanTHpyeTcss OPraHW3M, HOCTOAHHH Ha NpOTAKEHUH
CAMIIKOM KOPOTKOI'O BpEeMeHH I TOro, 4ToOLl Moria
HPOU30ATH ajanTanusi FeHOTHIA, HaydeHHe MpefCTaBifgeT
co0oll eMHCTBEHHMLI MeTO AOCTH;KEHHA ajanTalUH. ¥ 3Ke
HO0 OfHOH 3TOi NMpWIMHE CJIeAO0BANO OK OJKANATH, UTO Oojiee
BLICOKOPa3BUTHE Opranu3Mul OyAyT criocoOHE K HaYYeHHIO.
IJTOT MeTon, ORHAKO, o0NazaeT emie OMHEM cBoeo0pasHHIM
I peEMYIIEeCTBOM, HA KOTOpOe CTOUT oOpaTHTh BHEMA-
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HIe, 0cO0eHHO TOTAA, KOLKA ME PACCMOTPUM O PAHUYCHUS,
BHITEKAION[Me U3 3aKoHA HeoO0XoHuMoro pasHooOpasusa, n
IOCTABAM BOIpOC, XKakoh 00seM peryJHpOBaHAS MOJKeT
OHITH [JOCTATHYT TeHOTHIIOM B 00oWx ciydasx (T.e. IpH
NpAMOM M HeHNpAMoM JeiicTBHH).

HpaMoe g HempsAMoe peryIdpoBanne MPOUCXONUT ciie-
nymowmm obpasom. Ilpexnonomxum, 4To HYH0 yHep/KUBAThH
CYIeCTBEHHYIO NepeMeHHY0 X B Openexax Mexny 2’ # .
Bcé, peiicTpyiowiee HenocpencTseHHo Ha X H ygep:uBa-
mee X B 9THX IipelesiaX, OCYNLECTBJIAET IpAMOe pery-
JupoBaHWe. QMHAKO MOMKET CJIYYATHCA, YTO CYIMECTBYET
mexauuaM M, sausomuit Ha X M cIocoOHEIH ymep:KABaTh
X B mpegenax or =’ fo z2' mpH ycloBHEM, YTO HEKOTOPHI
napamerp P (mapamerp gua M) ymep;kuBaeTcs B mpefelax
oT p’ 1o p”. Ecad Teneph KaKoi-mubo areHT ©30HpaTeNbHO
AeiicTByer HAa P taxmM oOpasom, 9To yaepkusaer P B aTHX
IIpefieslax, To KOHEUHHIl Pe3yabTaT, Iocle Bo3neiicTeua M,
Oymer coCToATh B ToM, 9To X OyneT HaxXoAUThCs B Ipefie-
Jax Mexxpy ' m 1.

B ofumeM cirygae 00beMBl peryiAnuu, HeoOXoquMmbe
xna ynepskagus P B npegenax or p° mo p" u X —or &’
A0 z”, He3aBHCHMHI. 3aKoH HeoOxofuMoro pasuoobpasnd
He CBA3HKIBaeT UX ME&XAY coboit. Moker, manpumep, ciy-
TUTHCH, UTO MALblll 00BLEM peryianuyn B otuomennn P npu-
BelleT K OCYIIECTBIEHAI0 3HAYNTelIbHO Oonbimero obmema
peryJaAlud B oTHomeHHd X.

ITpu mpAmMoM peryinupoBaHUM 00HeM pPeryisiuu, KOTO-
pHM Xapaxrepusyercd BeangnHa X, aOcoNOTHO OTPaHUYEH
TeM 00BeMoM peryisnuu, KOTopbli MoKeT OHITH eif AocTaB-
jeH (corsiacuo 3aKoHY HeoOxopumoro pasnooOpasns);
HO NpH HEeIpPAMOM peryilupoBanum X Mmoxcem Tapakmepu-
3o6amuca G6abUUM 00BeMOM DERYAAYUL, LeM 00Lem, NoAYHae-
Mutii geaununoit P. Tagrum 06pasom, HelpsiMOe peryJaupoBa-
HHE CO3/laeT BO3MOKHOCTh YCHIEHANA PelyJAANUN B CMEIC]E
yBeln49eHusa ee o0peMa; B 3TOM ero 3Ha4eHHe.

18.7. tKuBHe opranu3Mul BCTPETHIIUCH C 3TOM BO3MOMK-
HOCTHIO MIJUIHAPHAH JeT ToMY Hasajx, 60 reHOTHI — 3TO
KaHaJ CBA3H OT poauTeiedl Kk moromcTBy: «OO03aBexurech
napoif rmas,— xax OH roBopHTCA B IepefaBaeMoM IO HEMY
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COO0MmEeHun, — OHH, BEpPOATHO, HPUTOAATEHA; M He HIO0XO .
O6n BaM MMeTh B KpOBU TeMOrNo0MH — OKUCH YTilepofia
MaJIO, & KHUCIOpOA BcTpedaercs B u3obmirmm». Hark xanan
CBA3H TEHOTHUII MMeeT ONpeleleHHYI0 KOHEUHYIO IIpOoIyCK-
HYIO ¢cHoc0o0HOCTh, PaBHYIO, cKasKeM, (). Eciu aTa mponyck-
HafA CHOCOODHOCTB HCHONB3YeTCHA HeEIOCpPeACTBEeHHO, TO,
0 3aKOHY HeoDXoauMoro pasHoodpasusa, 00seM perynsanuu,
KOTOPHIM MOT Ol IONB30BATHCA OPTAHUSM AN BAIMUTH OT
$aKTOpoB cpelsl, He MoKeT UpeBHmaTh (). QpraHusMH, He
cHoco0HEIe K HAYYEHUI0, MOMKHE JOBOJIBCTBOBATHCA 3TUM
npepeloM. Ecam, ofHako, peryisania OCyIIeCTBJIACTCH
HEHNPAMBEIM IIyTeM, TO IIpy HafJesRaieM HCI0JIb30BaHu Be-
AVINHK () OpraHm3M MojKeT JOCTMTHYTh o0beMa peryns-
nau, 3HaYATeNhHO HpeBmmalomero (. Taxum obpasom,
AUl HAYYAIOUNAXCA OpraHM3MOB 3Ta BeJHYHMHA Yike He
CHYKUT IIpefesaoM.

BosmosHoCTs TaKOro YCHJNEHHA XOpOINO H3BecTHA B
HEKOTOPHX APYTUX ciaydasax. Feln pefeHOKR X09eT y3HATh
3HAYEeHUE PAAA AHMVIUNACKAX CIOB, a4 ero OTell pacliolaraer
1Sl OMOIIMA €My JHUIB AeCATHI0 MEHYTAMHA, TO 0TI MOXKeT
neicTBoBATH ABYMA cHocobamu. QOH MOMKET B 3TH J[eCATH
MUHYT 00BACHATE pe6eHKy 3HaYeHHe CTONHBKUX CIOB, CKO-
JABKO MOMKHO ycmeTb 3a 8To Bpemsi. O9eBHIHO, 9TO YHCJIO
cioB OyieT uMeTh Hpepei. laxoB mpamoit meron. Henpsa-
MOH MeTOoJ{ COCTOAN Ol B TOM, 9YTO QTeIl B 3TH LECATHh MUHYT
1I0Ka3aJ Ol pe0eHKy, Kax MOIb30BaThCHA CIOBAPEM. 3a BT
BpeMs pe0eHOK B M3BECTHOM CMbICJIe HE HPOABUHETCH HHM Ha
ImIar BIlepe/i: ero cCJHoBapHLIH 3amac He IIOMONHNTCA HH
ofHUM cioBoM. Tem He MeHee BTOpoH Meron obJjajfaer
09eHb Ba;KHHIM IpenMyniecTBoM, ubo B OymyiueMm 4Uncio
CJOB, KOTOphe pebeHOK CMOIKeT IOHATH, yiKe HE Orpanuyve-
HO TeM, 9TO MOKHO YJNOKATh B AecATh munyT. llpwumHa
COCTOAT B TOM, 9TO eciid WHPopManis o 3IHAYCHUA CJIOB
NONKHA IepefaBaThbCA HEMOCPEHCTBEHHO depe3 OTIa, OHAa
orpanndeHa 10-MHHYTHHIM HpPOMEKYTKOM, BpeMeHHU, TOrI-
la KAk OpH HeOpAMOM MeTofe HHPoOpMaIUA Iepefaercs
9acTUYHO 4Yepes3 oTIa, a JacTHIHO IO [ApPYyroMy KaHany
(cnoBap), KOTOpHIHA €TAak JOCTYOHHM jif pebeHKa B pe-
ByinTaTe AEHCTBHA OTHA, 3aHABIOUX JECATH MUHYT.
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Takum ;e o6pa3soM reHoTHH, ONpeReJAOIIMA pasBATHE
JKABOTHOr0, CHOCOOHOro K HAaydeHHio, HCHONB3VET 49acTh
CBOHX pecypcoB Ha GopMEpoBaHUE T'OJIOBHOT O MO3Ta, afall-
TAUA KOTOPOTO OIpefdelAeTCA He TONBKO AeTaldfAMH Te-
HOTHHA, HO U AeTaJAMH oKpysKalomeit cpegu. Cperna neii-
cTByeT Hamoxobue ciaoBapd. EcilH 0Ca-0XOTHUNA IIPH Ha-
najleHN? Ha CBOIO {OOEYY PYKOBOJACTBYETCH B {CTAJIAX HAC-
NeNCTBEeHHEIM HHCTUHKTOM, TO KOTeHKA YYaT JOBUTH MHEIIeR
caMA Muim#. Taxum o0pasoM, Y KHBOTHOro, ciiocoGHOTO
K Hay4eHH[, HHPopMalusa, mojydaeMad C TEHOTHIIOM, B
Oonbimoi Mepe donoansemcs MHPOpMATUell, MOCTyMAIOMIEH
A3 BHeIHel Cpefs; mo3ToMy o0Ilee «KONUYecTBO ajamra-
OAA» OocIe HAYYeHHA MoKeT OHTH Oonbme KoJUdecTsa,
nepeaBaeMoOT0 HENOCPEACTBEHHO Yepe3 TeHOTHII.

Pesrome

I'nasHoe 3aKkAIOIAGTCA B TOM, 9T0 6c€ TUHAMUIESCKHIE CHC-
TeMBI, omnpejelideMble COCTOAHNEM, CEJEeKTUBHH: B KAKOM
OBl COCTOAHWHM OHM HHM HAXOMUNHUCH BHAYANe, OHM HUAYT K
cocToAHUAM paBHoBecus. (ocToAHUA paBHOBeCHA BCeTAa
XapaKTepn3ylTCHA B X OTHOIIEHNH K BaKOHAM M3MEHEHHIH
CHCTEMEL UCKANYUMEAbHOU CMOUKOCMbIO.

(Ocobento cToAKH Te GopMbl, CYNIECTBOBAHNE KOTOPHX
OpUBOAUT, 0e3pa3sNWIHO KAaKUM HYTeM, K TOSABIEHUI0 HO-
BHIX KOOMH TeXx ke caMbXx ¢opM, — TaK Ha3HIBaeMbIe «pe-
HpoAyrapyiomuecsa» GopMEL.)

Ecad cdcTeMa J0oNycKaeT BO3HMKHOBEHHE paBHOBECHA
B OT[ENBHEIX ee YacTsAX, TO Ioclej Hue NIPUHAMAIT PopMy
AMHAMAYECKAX IIO[CHCTEM, MCKIIYUTEJbHO YCTOMINBHIX K
Pa3pYIIUTENbHEM BO3[eHCTBUAM MECTHHX COORITHH.

W3aydgas BHYTpeHHIOI0 OpraHu3amudie TaKod crabuiab-
HOH AMHAMUYEeCKON IONCUCTEeMbI, MBI YBHANM, 9TO HEeHCTBHUE
ee JacTeit kKoopduHupyemca B Nporecce UX 3AUTUTH OT BO3-
MYileHnH.

Horpa Tan BosmylieHHA n3MeHAeTCH OT OQHOTO HOKONe-

HEA OpraHU3MoOB K JpyroMy, HO IOCTOAHEH B Hpejelax
Ka)KJIOT0 MOKONeHHs, eme 0oJiee CTOMKUMHU OKA3HBAITCH
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GopMH, pOMEAlOUFecA C TaKUM MeXaHHIMOM, KOTODHIH
HoJ BIHAHHEM Cpedit MOMKeT OKA3HBATH peryaupymwollee
leficTBMe, HaNpaBJeHHOE IIPOTHB AAaHHOM CPEIH; O TAKHX
dopMax opraEM3IMOB IOBODAT, YTO OHH CIOCOOHH K (HAy-
9eHUI0Y.

B mame#t KHNTe MBH pacCMATpPHBANH TJAaBHHM 00paszoM
nocleNHAR dTam 3TOro Nporecca. Ucerepgosas Hamboxee
OpOCTHIe M ACHHE cJIYyYad, MK HOKA3aJH, KaK TeHOTHI MO-
»KeT 00eCcIIeIUTH CO3RAHNE MeXaHN3Ma ( ¢ OCHOBHEIMH U BCIIO-
MOTaTeNbHEMA YacTAMM), KOTOpHH NpH BO3fAeHCTBHE IO
6oit aHHol cpenk HewsOerkHo Oy/ieT afanTUPOBaThCA HMEH-
HO K 2Toi cpepne.



NPUAOMKREHNE



T'anaea 19

CHCTEMEL
OMPENEJAEMHE COCTOIHUEM

19.1. IlpumMenenne MaTeMaTHIeCKUX METO OB JIA U3y1e-
HUA afafTalii He CBOAUTCA K pelneHNio IaCTHHX MaTeMa-
THY9ecKUX 3a7a4. bunoMaTeMaTHK HAYAHACT ¢ YCTAHOBICHUSA
OCHOBHHEIX JIOTHYECKUX ULPERITOCHIIOK, HeoOXoMuUMHIX A
OIUCAHUA IPUHIUNHAIBHOH KOHCTPYKIMU TOTo WJIHM MHOI'O
MexaHm3Ma, obobulaer ¥ pasBUBaeT X B pa3HHIX HAIpaB-
JTeHUAX (Haﬂpnmep, OT AHCKPETHOr0 K HeNpepHEBIIOMY H OT
HeMEeTPUIEeCKOr0 K MeTpUYeCcKOMY) W HaKomel paspabarsi-
BaeT KOHKpEeTHhe MeTO[H ANA pemeHHA YAaCTHHIX 3ajgad.

Taxr kar npobiseMsl, HHTepecywone GUONOr 0B, O0GBTHO
CBA3AHH C 01€Hb CJI0KHEIMI CHCTEeMaMH, B KOTOPHX H3yUeHue
écexr ABJIEHNI He NIPejiCTABIAETCA BO3MOKHEIM, 0c00yI0 Bas K-
HOCTh UpH0oOpeTarT TaKkde MeTOdh, KAK TOHOJOTHYecKHUil,
KOTOpHIE II03BOMAIOT II0JAYIaTh IPOCTEE OTBETH HA IPOCTHE
BOIIPOCH, HECMOTPA HA CJOKHOCTb M3ydaeMoro SABJIEHUA.
Hama wmatemMaTHdeckada oCHOBA, CJe{oBATelIbHO, MOJIKHA
6niTh mocTaTodno oOmien, 4ToOH [{ONYCKATH IIPEMEHenue
TONOJOI'NIeCKUX METOHOB. 37ech HaM 0oaXbmy IIOMOILb
OKa3zaJl 3aMedyaTelbHBEI Tpy[ KOINJEKTHBA (paHIY3CKUX
MaTeMaTUKoB, W3JaHHEN Iof NceBioHumoM H. bypbaxu.
B cBonx Benukojennnx «JIeMeHTAX MATeMATHKN» 3TH
aABTOPH IIOKAa3alH, KAK TeOpHA MHOKECTB B ee JIpOoCcTelmen
dopMe MoKeT MOCTENEHHO PA3BHBATHCA W IPOHHKATH Oe3
MaJjelfimei#l NMOTepU TOYHOCTH HJIHM MaJjelmero M3MeHEeHHA
OCHOBHHIX KOHIIeINUil B TOIOJOTHIO, aarebpy, reoMeTpHio,
Teopuw QYHKIUH, [uddepednuansnpie ypaBHeHHA U Apy-
rie BEeTBH MaTeMaTHKU.

B gactu 1 «BBefienna B KuGepneTury» yixe IOKasaHO,
KaKuM 00pa3oM Ha OCHOBE TEOpUU MHOKECTB, MOHMMAaeMOM
TaK, KAK Ona H3AoeHa Dypbawru, cTpouTcd usydenue Jo-



344 Faasa 19

ruKu MexaHusMa. (O0o3HAUeHNA, IPUHATHE B STOH KHUTeE,
He COBHAfalT ¢ obo3sHadeHuaMu B pabore DBypbakm, HO
OCHOBHHE KOHIENITUA 9Toil paloTH HCHOJIB3YIOTCA HOBCIO-
Ny ¥ MMeHHO B Tod ¢opMe, B KOoTopoil uX m3narawnT ppan-
I[y3CKHe aBTODPH ; TAKAM 00pa3oM, YATaTelb, KOTOPHIH mMoKe-
JaeT CcpaBHUTh «DBefenme B KubepHeTHRY» ¢ paboroi
Byp0baku, maiiger, 9To cooTBeTCTBUE B (GOJBIDNHCTBE MECT
0YeBUIHO.)

Jdotura mMex dHUIMA

19.2. HammwM oTopaBHEIM OYHKTOM ABJIAETCA MHCAb 60-
Jee 9eM BeKOBO# [aBHOCTH, YTO «MAImMHA» — 3TO TO, 4TO,
HAaXO0AACh B AAHHHX YCAOBHAX ¥ B NAHHOM BHYTpEHHEM
COCTOAHUY, MepeXOofNUT BCeria B ONHO M TO sKe ompefieseH-
HO€ COCTOAHWe (4 He B pasjWIHHEE COCTOAHMA B Pa3jMIHHIX
CIydasx). JTo oIpefellenre cpa3y yCTaHABAUBAeT HOpMAIIb-
HOe COOTBETCTBUE (MAINWHEY ¢ (ajrefpamIecKUM 3aKOHOM
BHeIIHero npounsBefenus» Bypbakuy, Tak Kak eclu BHEITHYE
yCI0B¥A MOryT OHITH TI0OHMY M3 MHOKeCTBa {2, a BHYTpeH-
Hee COCTOAHVWE MAIOWHKL — JI0OHM W3 MHOKecTBa F, TO
MAIINHA CBOMM HOBeJleHMeM oHpefelser oTobparmienue (y
Bypbaxu «application») maoskectBa Q X E B E. Honuenuus
«MAIOWHED, TAKUM 00paszoM, 6 mourocmy COOTBETCTBYET Ofi-
HOY M3 CAMBIX OCHOBHBIX KOHI[EHNIIMY MaTEeMATHUKH.

JTO OCHOBHOE COOTBETCTBHE HeMeJIeHHO BJledeT 3a CO-
00it MmHOrO Apyrux. Ecau aneMeHT u3 Q 3aduKCHPOBATE, TO
moayuarca orobOpaskenue E B E, cooTBercTByIollee M30JHU-
POBAHHOM Mam¥He. JJeMeHT u3 F, WHBApHAHTHHU B
axrebpe (o0 OTHOINEH?I0O K HEKOTOPHM BHAYEGHUAM U3 (2),
COOTBETCTBYeT COCTOAHUIO PABHOBECHA MAIMWHEI IPH HOCTO-
AHHOM BXOJle WY HOCTOAHHHX OKPY/KAMUX YCIOBUAX
(T. e. aua fanHoro moxasa). CoBMeCTHMOCTh (M HECOBMEC-
THMOCTh) OTHOINEHUA HKBABAJEHTHOCTH ¢ 3aKOHOM BHeIN-
HeT'o Ipon3BefleHUs COOTBETCTBYeT TOMY, 9T0o HmpeAmojarae-
Moe yOpOIIeHue CACTeMEl, opefelsaeMoil COCTOAHNEM, IpH-
BOOUT (AJAA He HpUBOAUT) K HOBOH crcTeMe, mMO-TIpeKHEMY
ompefielisieMOH COCToARNEM, K ¢IN IpOUCXOaAT TAKoe yIpo-
nmeHne, To alredpamdecKuil 3aKO0H JeJleHAA COOTBETCTBYET
HOBOMY, YIpPOIIEHHOMY KAaHOHMYECKOMY MpefcTaBJeHHIo,
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JTOT cH0C00 YCTAHOBJIGHMA COOTBETCTBHUA ¥ €r0 JaJbHei-
Imie NpPUMeHEHUA 3acly:KABAIT NMoAPOOHOro w3ydeHUd.

f1 He maMepen passuBaTh 37eCh.9Ty Temy ab initio u
noapobuo. IlockoNbKY KHMra 9Ta HMpe;KIe BCEro OTHOCHTCH
K MO3ry I K CHCTeMaM, o0ImuM CBOHCTBOM KOTODHIX ABJACT-
CA HellpepHBHOCTb, MH TOJBKO 3aMeTuM, 9To y bypbaru
MOKa3aHo, KakAM o0pasoM OCHOBHEe IOJOKeHHA, cdop-
MYJApOBaHHEE B QUCKpPeTHOH ¢opMe, MOryT OHITH mpuBe-
JleHH K HenpepnBHo# ¢opme. ViMenno ¢ Tako# mempe-
pEIBHOH ¢(opMoii MH OygeM HMeTh [e/0 B HACTOANEM
O P O KeH .

(N. B. Bciony B sToif r1aBe BHUMaHHe COCPeNOTOYEHO
HA W30JMPOBAHHHIX CHCTEMAX; MHl XOTHM I0Ka3aTh, KaK
oM OynyT cebs BecTd NMpH OTCYTCTBUM BHEIDHUX BO3/IEHCT-
BUM, 3a MCKJII0YeHVeM IIPOMCXOAAMEro BpeMa OT BpeMeHH
BMemaTelJbCTBA CO CTOPOHH 3KcIepuMeHTaTopa. Hamm
GOopMyIUpPOBKY CleAyeT CIATATH OTHOCAILMMNCA WMEHHO K
TaKoOMYy ciaydaso. I'l1. 21 cmendalibHo MoCcBAMEHA CUCTeMaM,
B KOTODHX OKpYy:Kaoife yCI0BHA HIN BXOJ IOABEPraioT-
cA W3MEHEHUIM.)

19.3: llepeMennsie paccMATPUBAKNTCA KAK QYHKIMY Bpe-
mcHU. CneTeMy 7 epeMeHHEX MBI 0yAeM 00KIHO 0003HATATE
z,Z,,.., T, WIN AHOTHA, Kopode, x. CGnydait n=1 He ucKII0-
gaercA. Desfme Oyfer mpefmolaratbes, 9T0 7 KOHEIHO.
CurcTemy ¢ GecKOHEYHHIM YHCIOM MepeMeHHHX (KaK, HAIIpH-
Mep, B § 19.17) M Oymem 3aMeHATH CHCTEeMOM, B KOTOPOA 1
KOHE4HO, { mpoferaer AUCKpeTHHE 3HAYCHUMA, 4 caMmMa CHC-
TeMa IpeHeOpekKUMo Majio OTIAKMYaeTca OT MCXOMHOM.

Raxpan DepeMennas z; ecTh QyHKIUA BpeMeHu .
YTo6H mOOHepKHYTH 3TO, MHOTAA MH 6ymeM macaTth (t).
JTH QYHKIHU FOIKHE OHTH OMHOBHAYHBIMM, HO He 00a3a-
TelbHO HeOpepHIBHEME. [locToOAHNEYIO BeININHY MOKHO pac-
CMATpUBaATh KaK IepeMeHHYI0, IpeTepHeBaloOmyI0 HYJIeBoe
3MeHeHHe. _

'19.4, CocTosinue cucTeMsl B MOMEHT BpeMen# £ ecTh COBO-
KYIHOCTh 9MCJIeHHbX 3HAadenni z, (t),..,z,(t). JlBa cocrosa-
BuA (Z,,..., Z,) u (Y, ...,Y,) PABHH, eClI¥ I,=}Yy; AJA BCeX i.
ks 19.5. Hepexon MoKeT OBITE ollpefiesieH TOJIBKO IO HCTede-
HAHU HEKOTOPOro UHTEPBAIa BpeMeHd — KOoHeIHOro, 0003Ha-
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gaemoro Af, mian GeckoHedHOo Majoro, obozmadaemoro di.
OH onpenengerca ABYMA COCTOAHUAMY: OTHIM B MOMEHT Bpe-
MeHU ! ¥ ApyruM OO WCTedeHWY YKazaHHOro WHTepBala
B pEMeHN.

JInnusa moBegeHMs olpefelserca IoclefoBaTelbHO-
CThI0 COCTOAHWI W BpEeMeHHKX WHTepBaXoB MeKAY HUMH.
JiBe Munuw ToBeNeHVA MISHTUYHSHI, eC/IH PAaBHHE Bce COOT-
BeTCTBYOIMe COCTOAHUA ¥ BpeMeHHE e HHTePBAJH B IoCIe-
noBarenbrocTH. (MHEMU cioBamu, [Be IWHWYM IIOBEJICHUSA,
OTAMYAIIYeca TONbKO a0COJIOTHHIM BpeMeHeM UX Hadaja,
CIATAIOTCA HIeHTHIHHIMU.)

19.6. OcroBHas onepanus — 3710 YU3HIECKoe, A HE MaTe-
MaTHiecKoe fABJenue, Tpedylomee pealbHON MAIINHE H
peanbH oo ollepaTopa WA dSKcHepuMenTaTopa. OH BHOHpa-

eT HAa9aJbHOe COCTOAHNME (I}, ..., Tn), @ 3aTeM CJeguT 3a
IEpeX 0f[0M, COBEPIIAMIIUMCA HpY W3MEHEHNYW CHCTEMH B
COOTBETCTBYH ¢ €6 BHYTDeHHHMH 32KOHAMH.

19.7. Ecau npH noBTOPHEIX IPUMEHEHUAX OCHOBHOII olle-
pamHH K HAaYaJAbHOMY COoCTOAHHIO S o0HapYyKUBaercsa, 4TO
BCE JUHAHM IOBEJIeHVA CHCTeMH OJMHAKOBH, H €CIH TO
JKe caMoe CIOpaBe[IMBO W JJIA BCeX APYIUX COCTOAHMM

S’, §”,... cUCTeMH, TO CHCTeMa HAa3HIBAETCA PerYJsipHOii.
Tarkaa cucremMa MomeT OHTH mpefcTaBjieHa B BHAE
r,=F (20, ..., 2% i—t,),
r,=F, (z° ..., 2% t—t,),

rAe F; ABAAIOTCA DIHO3HAYHBEIMY QYHKIMAMH CBOMX apry-
MEHTOB, & B OCTAJLHOM IIPOU3BOABHL. Eciu [={, oTBedaeT
HA9aJJbHOMY COCTOAHVIO, MH, OYeBHIHO, MOMMKHE HMEThb

Fl.(:c'l’, very T0; 0)=2? (i==1, ..., n).

19.8. Teopema: Juruu noeedenus cucmemut, onpedease-
MO cocmosHUem, onpedeasiom pynny.

Ilyers 2°—naganbHoe cocTosiame (¢t,=0), roe ofHUM CUM-
B0JOM 0003HaYeHH BCe n HEepPEeMEHHHIX, H NYCTh 34 BpeMs
t' cocToanme z° mepemao B x'. llycTh cucreMa ¢ HaYaJbHEM
¢OCTOAHMeM r 3a Bpema I’ IepeXoiuT B cocTofHue z’,
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e - s e

Tax ®ar Mui uMeeM ielio ¢ cHCTEMOI, ompefeaseMoil cOCTOA-
HUEM, To, €CI¥ M3 COCTOAHAA L’ COBEpPIIUTH Iepexof, oTBe-
9a0uil BpeMeny ¢’ 4-1', INHNA HOBefeHUA CUCTEMHI [0 K-
Ha HOJyduThbea ToH sxwe camoil. Taxum obGpasom,

r=F(z;, ..., 2;t")=F;(z°, ..., 23; "} 1)

(i=1, ..., n).
Ho
x,=F, (2, ..., 2% t') (i=1, ..., n),
970 AAeT
FAF (2% t'), ..., F, (2% t'); '}=
= F;(x ..., x5 t'-}- 1) (i=1, ..., n)

K1A Beex sHaweHmA 2°, ¢ w t” ws HeKoropoil sagaHHOI
06aCTH; a 3TO W ecTh OfWH U3 CIOCO00B OHpeJeeHHUA
OJJHONMapaMeTpUIeCKON HeNpPepHBHOH TI'DYIIHI.

[Ilpamep. Cucrema ¢ JUHAAMEH HOBeJeHNA

r, =2z | 2% - ¢,
x, =12t
— 3TO0 CHCTEMa, OHpefeldeMas COCTOAHAEM, a CHCTeMa
—rs 2
x, =z 2% - 1*,
T,=2x{-1
— HeT.
Kanornuyecrkoe npedcmasaenue

19.9. Teopema: 18 mozo wmobbl Cucmema T,, ..., I,
6stra cucmenmoli, onpedeasemoil cocmoasHuem, HheoOxo0umo
u Qocmamouno', umobe r; kak dynkyuu om t ydosaemeo-
PANU Y PACHEHUAM

d
= f (24 e ),
d............> (1)
%:fn(xl, ceey Z,),

1 Ecar Bce z1t) nupdepenmupyeMut, — Il pum. nepes,
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.

ede f; — oOHosHaurble, HO He 00643AMEALHO HenpepsiéHb.e
dynryuu ceoux apeymenmos. Hnuimu caoéamu, npoussoonsie
NEPEMEHHBIL X,y «..y T, MOZYM Ouimb onpedeaenvt kar Pynk-
Yuu smux nepemennvz- 6e3 yuacmus (46H020 UAU HEABHO20)
Opyeuzx gyrkyuili om epemenu. Y pasnenus ¢ smom eude na-
aolsawomci HKAaHOHNYECKHM IIpencraBileHHEM CHCTEMBbl.

(Otu ypaBmeHMsa MH OypmeM WHOTAA NuCaTh B  Buje

dz;|dt =f; (z,, ..., x,) (i=1, ..., n) (2)

WIN Jaxie COBCeM KOPOTKO Z=f(x), ecjli CMBICI fACEH U3
KOHTEKCTA.)

(1) Ilycre nama cucrema, ompepeinseMasg COCTOAHMEM.
apannue npn :=0 raIadbHbe YCAIOBUA Z0 ..., ZJ TEpPEXoO-
AT 33 BpeMsa £ B Z,,..., Z,, 4 32 spemsa ¢{+di Bz, Hdz ...,

z -1-dr,. SamaguM Taxke Iipm (=0 mHaganbHEE yCI0BUA

Z, ...,T, 1 TOCMOTPHM, BO YTO OHU mepelayT 3a Bpemsa dt. llo

IpynnoBoMY cBoucTBY (§ 19.8) Komednoe cocTosHIe JOMKHO

OuTh onHEM U TeM sKe. Ucmonb3ys 0003HaYe U, BBeICcHHEIE
0

B §19.8, momydmm, 9TO M3 COCTOAHUA Z; CHgTeMa Iepexo-

auT B cocrosnue F(z°,t--dt), a m3 z; — B cocrosHUe
F; (z, dt). CrenoBaTensHo,

F,(z% t4-dt)y=F,(z, dt) (i=1, ..., n).

Hpumennm dopmyny Toinopa' m o6o3HawuM %F i(a, b)
gepes F; (a, b). Torna

Fo(x% t)4-dt-F(z°; t)=F;(x; 0)}d¢t-F;(x; 0)

(i=1, ..., n)
Ho F;(z°; t)=F (z, 0)=xz,;. CnepoBaTensno,
F/(z° t)y=F,(z; 0) (t=1, ..., n). (3)
Ho z;=F; (x° 1) (i=1, ..., n).

1 o cax nop Ha $yuxmum F; (x, ¢) He OKNO HAJOMKEHO HHKa-
KUX OrpaHv4eHyil, KpOMe OJHO3HATHOCTH. 3mech HeOOXOMMMO nOTpe-
OoBath ux HelipepuBHy® maddepennuapyemocts. — IT pusm. nepes,
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[loaToMy

dr; 0
-+ =5 Fi (2% 1) =F, (z°; 1).

YautHBasg ypagHeHme (3), HolydaeM

dx,

5 =F/(z; 0) (i=1, ..., n).

CnenoBaTenbHo, TeOpeMa JlOKAa3aHa, Tak kar Fj (z; 0)
COJlePKUT ¢ TONBKO Yepes moCpencTBo Z,, ..., X,, & He B Ka-
KoU-1ubo Apyroi, ABHoH WM HeABHOH QopMe.

MHpumep 1. ilepsast u3s cucreM, paccMOTpeHHHX B
§ 19.8, mpuBoguT x ciaenyrwomuMm gudipepeHINAIBHHM YpaB-
HeHHAM B KaHoHWYecKoil dopme:

dr,
e
dxy,
a}_.ﬂZO

Bropas cmcrema, paccmoTpeHHas B TOM ke Iaparpade,
He MOykeT OsITh IpeAcTaBlleHa B TAKOM BHJe, TaK Kak
He ABIfAeTCH CHCTeMOH, ompejesseMOil COCTOSHHEM, U [
Hee TPYIIIOBOe CBOMCTBO He BHIOAHACTCA.

Cnegcreue:

d
fir@n o 3= 5 P oo ],
(izi, .oy ?2).

(2) Ouddepennuanruie ypapHnernsa (1) moxHO 3amn-
caTh B Buje

de,=f; (;, +.., z,)-dt (i=1, ..., n).

Mer BuuM, 9TO JaHHOE MHUMKeCTBO 3HAYeHUH Z,, ..., Z,,
T. €, JABHOEe COCTOAHHE CUCTEMbI, OIpefeasieT W3MeHeHNe
dr; B KayKI0ll mepeMeHRHOH x; 3a BpeMeHHOI MHTepBal di,
I/IHTerpupOBaHneM MOKHO onpenenms JAHAI0 ICBEICHUA,
IAYIIYIo OT 310r0 cocToArus, CiefoBaTeJBLHO, 3TO CHCTEMA,
ompefgeAdgeMad. COCTOAHUEM.
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IIpnmep 2. UHTerpupoBanue ypaBHoHWIA

2,
dt ¥
dr,
32———2

BHOBb NpHUBOAMT K TPYNIOBEIM ypaBHEHUAM HpHMepa H3
§ 19.8.

19.10. Onpepnenenue, Cucrema masmBaeTca Jum-
HeHoM, eclu Bce QYHKIAH f , ..., f JWHEHHO 3aBHUCAT OT
CBOHX apryMeHTOB.

19.11. I pume p 3. Ypasrennn romeocraTa MOKHO
IOJAYYUTh ClefyomuM o0pasoM: MyCTh Z; — Yroll OTKJIOHE-
H7A {-T'0 MAarguTa oT eT0 CpefgHero MOJI0KeHHA; TOTAA CHJIbI,
JeHCTBYONAe Ha Hero, TNHeHHO 3aBUCAT 0T MOMEHTA KOJIN-
JecTBa [BUHEHVA, NPONOPIHUOHANBHOIO I, TPEHUS, TAKMKe
NPONOPIUOHANBHOrO &, H YeTHpeX TOKOB B 0OMOTKAaX, mpo-
DOpPHWOHANBHKNX X, Z,, Z, U Z,. Ecau Bce 9eThpe Groka
roMeocTaTa OAMHAKOBE, TO MH IIONYIuUM

d . .
5 (mz;)= —kz+-1(p—q) (a2, 4 ... +a;2,)
(=1, 2, 3, 4),
rme p ¥ ¢ —NOTeHIMAJAK Ha HKOHOAX cOCcyja ¢ BOMOH, [
3aBHCHT OT JIAMIEI, X — OT TPEHUA CTPEIAKH, /11— OT MO-

MeHTa wHepruu MargnTa. Eciau nonoxnts h=I(p— q)/m
n j=k/m, 10 ypaBHeHA NPUHUMAIOT BUJ

dz;/dt = z;,
dz;[dt =h (az,-} ... {-a,2,) —Jz;
N3 Yero clenyerT, 9To 3Ta CHcTeMa C BOCEMbLIO IIepeMeH-

HEIMM — JIMHEHHAA cHcTeMa, OoNpefelseMas COCTOAHUEM.
Ee M0XHO TalKe 3amicaTbh B BHIe

} (i=1, 2, 3, 4),

P
=7 ==&y,

dit

dx; .
B 'L (i=1, 2, 3, 4).

k jli{p—gq :
"—:'m{ A )(ai1x1+"' aiaxa)-xi}J
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Hycrs m — 0. Torpa’' sravwenus dz,/dt ¢cTaHOBATCA OYeHE
GoapmuMeE, HO 9T0 He oTHocuTca K dx;/dt. Ilostomy 2,
OHCTpPO CTpeMATCA X |

'[_(E_k-:_q') (al'lxl_l_ M + a’iaxa)’

TOr[[a KaKk Me/JICHHO MeHAIIIUecH X; He MOT'yT OHICTPO U3-
MEHUTH 3HAYeHHs, K KOTOPHM cTpeMArcA Z;. B mpeneme

dx" . l p - ) by
=l (g0 b ez (=1, 2,3,4)

I{(p—q)
_ 2
INOJYyYUM ypaBHEHNS

dxi/d‘r-—-:ailxl -—l—' .o —‘l— A; T, (l — 1_. 2, 3, 4),

IHOKa3HBalomue, 4T0 CHCTEMA Z,, I,, &,, Z, OUOpefeldeTcs
cocTosiHMeM H nuHeilHa. Hodd@uuyenTn a;, uMewT 3iech
3HAYeHHsA, YCTAHABJIWBAEMHe NepeKJInIaTe]IAMA Ha BXOJe
(cm. ¢ur. 35).

19.12. Teopemsr, copMynupoBaHHEE B NpeAbAYIHX
paparpagax, MoKas3sHBawT, 4To Clefyiomye CBoWCTBa fAB-
JAIOTCH 9KBHBAJIEHTHHIMY, T. €. BHIIOJHEHNe OJHOT0 U3 HUX
BjledeT 32 CO00H BHIIOJHEHWE OCTAJLHHX!

(1) cucrema ompenelsaeTcsa COCTOAHNEM,;

(2) depes Ka)KAYio TOYKY mols NPOXOAHT IHOIb OfHA
JMHHUSA TOBeIeHUsd;

(3) IMHEMY NoBefeHUA MOIYT OHTH olpefeJeHH YpaBHe-
HUAMA BHIA

dz;/dt=1;(%,, ..., x,) (i=1,...,n),
mpaBEe 9aCTH KOTOPHIX He COfiepsKaT APYrux $yHKOEH oT

t, XpoMe TeX, 4YbHM NpPOH3BOAZHLIE cojepKaTcd B JEBHX
JacTax 2.

Beoga 1= t, T. e. M3MeHAA MacHITal BpeMeHH,

1 Jlpenennuntit nepexon pumoaHeH HecTporo. Ha camom pmene sza
samada Tpedyer UpBBICUeRMA (olxee TOHKOLMO MAaTeMATHYECKOT O
annpapata.— Ilpum. nepes.

YTBepiaeHne He coBCeM To4HO. JIaa Toro 4dTOOH CBolicTBa
(1) 7 (2) GLaK SKBUBAJCHTHH CROICTBY (3), He00X0aUMO NMOTpeGoRaTh
ArjdepennAPYeMOCTs JuHMit HoBefennd B (1) 4 (2).— Ipum. nepes.
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19.13. IlpmBegem mpocToit mpumep peryispHoil, Ho He
ompefeNsaeMol COCToAHMeM cucTeMbl. BosbMmeM crox, mmo-
BEPXHOCTh KOTOPOT0 MCKpPHBJEHA, TAK 4TO BMECTO IJIOC-
KOT0 OHA MMeeT MATKO BCXOJAMJIeHHHA Bunm (¢fur. 65).
I'napa Ba mero CBEPXY, MBI MO}KeM PasMeTHTb ero moBepX-
HOCTh CeThI0 JUHMH, UIPAIIEH POJIb CUCTEMH KOODIHHAT,
Ecayu Mb mmoMecTHM mapuk B KaKYH0-HAGYAL TOYKY ¥ 3aTeM
OTHYCTHM €ro, oH IoKaTHTcA. (JTMedYadA ero IOJOKeHHA,

cxasxeM, gepes 0,1 cex, MBI omrpeien M JAMHNIO TOBEXEHNSA CHi-
CTeMHl JBYX IepeMEHHHX, oIpefieliieMoll HAMMMU KOOpJu-
HATAMA.

Eciu moBepxHOCTh cTOJa chelaTh aKKypaTHO, JHHAH
nmoBefeRuAa OyAyT TOYHO BOCHpPOW3BOMUTHCH H cmcTeMa Oy-
ler peryisapHod. Tem He MeHee DKCIEPUMEHTATOP, HUIETO
He 3HAMANA 0 CAJAX TATOTEHUS WM KOoJWdecTBaxX JBIiKe-
H¥s, Hamea OBl BTy cHACTEeMy HeyHoBJeTBopuTenbHou. OH
ycranoBua Obl, 9T0 mapuk, oTnpasiasachk ud A, Bcerga
npnxonuT B A’, ornpanissck u3 B Bcerga IpUXOJUT B
B’. A Bot 00bACHUTE NoBefeHne mapuKa B Touke C oH 3aT-
pypHuicsa 6. U ecam OB sKcmeprMeHTATOpP MMONMBITAJICH
IPOACHUTh CHTYanuio, OTIPABHE mMAapPHK U3 caMoil Touku C,
on obuapymun 0w, 9o mapux asuzKeTcd B D! QB cxasad
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ObI, 9TO COBEpPIIEHHO He MO;KeT MOHATh ITY CHCTeMY,
TAK KaK, X0TA KaKIad JAHAA I0BeleHUsA TOYHO BOCIPOUS3-
BOJ¥MA, pa3jIMdHble JAHUY HOBEJEHUA HAXONATCA B 04eHb
CIOKHABIX OTHOMEHHAX APYF K APYry. JKCIepHMEHTATOD
0TBepr OHI 3Ty cHCTeMy ABYX HepeMeHHHIX U He YCIOKOMJICA
OHL 10 Tex mop, MoKa caM Wi ¢ MoMombio HoBoro Hewrona
He OTKpHI HOBYI0 CHCTeMy, KoTopas JHelcTBUTeNbHO Oy-
IeT olpeNelAThcA cocrosinMeM. B Moeil Teopumu A Hactam-
a0 Ha (yHAaMeHTAJLHOM 3HAUYEHHM CUCTeM, oIpepelse-
MBIX COCTOAHHEM, TaK KAaK Sl COIJIACEH C 3KCIepUMeHTATO-

paMi, CTPeMAIIEMUCH MMETh [eJl0 ¢ TAKAMH CiicTeMaMy B
OpaKTAaIeckodl paborTe.

I peodpazosanus
KAHOHUUECCKO20 NPpeicmasseHUR

19.14. B HeKOTOpHX cly9asAX U30JMpOBAaHHEE CHCTEMEI
M3Yy4YAIOTCA ¢ IMOMOINBI0 METOJ0B, OTIHMYHBIX OT NpUMeHse-
Moro Hamu. B cimegyromux maparpadax paccMOTpeHRH He-
KOTOpEIe IpHeMHl, ¢ IOMOIIbI0 KOTOPHX pasiudHEe CH0C00H
MCCHe/loBAaHNA CHCTEeMBl CBOAATCA K ONMCAHHOMY Y HAC.

19.15. Unorga usydenue cucTeMbl YIpOIMaeTCA B pe3yNb-
TaTe 3aMeHH IlepeMeHHHIX. JTO 03HAUaeT, ITO BMECTO CTa-
PHIX NepPeMeHHHX Z, ..., &, MK BBOJUM B PAcCMOTpEHNE Ta-
Koe e 9HCI0 HOBHX IepeMeHHHX Y , ..., Y,, CBABAHHKIX
CO CTAPBHIMHE ¢ MOMOIIBI0 OFHO3HAYHBIX QYHKIUE ¢,

Yi=9; (%1 - %) (=1, 5.0, 1).

Ecnu npefcTaBIATH NepeMEHHHE ¢ IMOMOMPBIO CTpEIOK HA
IWHKaJax, To TaKasgd 3aMeHA IMepeMeHHHIX o03HAYaeT mepexoj
K HOBHIM IMHKallaM, Ha KayKAOoll 13 KOTOPHX peruCcTpHpyeTcA
HeKoTopasg QYHKOWA crapex. Eciy QyHKIum ¢, He 3aBu-
CAT ABHO OT BpeMeHN, TO HOBAA CHCTeMa, KaK M MCXofHAA,
6ymer cucTeMoil, ompeneaaeMoil COCTOSHAEM.

19.16. B§ 19.11 (mpumep ¢ romMeocTaToM) ML paccMaTpi-
BaJd OpOMBBOAHEE KAK He3aBUCHMBIe epeMeHHBle. §1 mpu-
nieJ K BEIBOAY, 9TO 9TOT HpHeM 00JafaeT oOmuEMy mpeumy-
IeCTBAMU: He CO3aBas pr;quc'reii ¥ He IPUBOJA K HOCOB-
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MECTUMEIM CHCTeMaM, OH HpHAJaeT HAmeMy MeTONy M3srm-

HOe efmHoobpasue.
Hanpumep, nMeda YypaBHeHHA HEKOTOPOW CHCTEMEI, Of-

peAeaaeMon COCTOARMEM, MBL MOKeM 38INCATh WX B BHAE
B — [ (50 ey 2,)=0 (i=1, ..., n)

M paccMaTpuBaTh WX KaK n ypaBHeHmil ¢ 2n aareOpande-

CKH HE33BUCHMBIME NEPEMEHHEIMA Z , ..., L,y L,y ooy L,
Hpopudpdepennupyem Teneps Bce ypaBuenus ¢ pas. Mot mo-
ayauM (q+4-1)n ypaBEennmii ¢ (¢+42)n mepeMeHHHKIMA W UX
IpOM3BOAHEIMU., 3aTeM MH MOKeM NpOMBBOJBHO BHOpATH
n W3 3TUX NepeMeHHHX H, OCTaBUB, KpoMe HUX, eme
UX IPOHW3BOAHBIX, MCKIIOYHTh OCTAJbHEE ¢ NepeMeHHEHX,
MCIIONb30BAB JJIA 3Toro gn ypaBHeHui#l, Ecim 0003HAYATH
BeIOpaBHLIe NepeMeHHHe 2, , ..., 2,, MH IOJIYIUM 7 ypaBHe-
HAHA ¢ 2n NepeMeRHEIMH -

D; (2, 000y Byy By ovey 3,)=0 (i=1....,n),
/€ Z, UrPajoT PoJb He3ABMCHMEIX MOpeMeHHEIX (BMECTO Z,),

& Z, COOTBETCTBYIOT Z,. UToOK LpH/IATh BTUM YpABHEHWAM
KAQHOHWYECKAA BHJ, OCTAETCA UMb Da3peIIATh BTH Ypas-
HeHHA OTHOCUTONBHO Z,, ..., Z,. JIETKO BUJETH, 4TO MOJY-
YeHHAA CHCTEeMA, KAK W NepBOHAYANbHAA, ABJIACTCA CHCTe-
MOH, ompepmenseMoil cocroaHmeM (cM. § 19.9).

Taxmm oOpasoM, ¢ cucmeme, onpedeanemoii cocmoanuen,
MONCHO UCKAIUUMD YACMb NEPEMEHHBIL, 68005 8MeCmo HUZL
6 paccmompenue RpousseodHsie OCIMAALHYT ' NePEMEHHVL.

Ilpuwmep. B cucreme
Xy =&, — Xy, }
z,=3x,+z,
MOKHO HMCKIKNYHUTh Z,, BBASA B KadYeCTBe HOBOH He3aBHCH-

MOt mepeMenHoM %,. Jlerko mosy4aemM HOBYI CHCTEMY B
Ka HOHMYECKO#N gopme

dz,[dt = Z,,
d:ﬁl/dt = — 4.’1:1 + 23;”1,

'le He3aBUCHMbIMNE NOPEMEHHRIMH ABJIAKTCA Z, B Z,.
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19.17. WzonupoBanHbie CACTEMH, B KOTOPHX JedcTBHe
ORHOY TepeMeHHOM HA ApYyrue NepeaeTca ¢ 3aNa3AbIBaHNeM
Ha KOHEYHHH IPOMEKYTOK BPEMEHH, MOryT OHITh IpHUBe-
IeHH K BUY CHCTEM, OIpeHesiAeMKX COCTOAHWNEM, eClH,K
IepeMeHHBM CHCTEeMH M00aBUTh MX IpPOM3BOXHEIE B Kade-
CTBe HOBHX He3aBUCHUMHX nepeMeHHHX. 11ycTh, manpmnMep,
pefcTBYEe X1 Ha Tz WepeaeTcA 3a 2 eIWHMIH BpeMeHH, a
AeHCTBYIE X2 HA X1 — 38 1 egmamny Bpemenu. Ecau 3aBH-
CHMOCTh £ OT BPEMEHW MHi 3aIMCHBaeM Kak x(f), To mouy-

qaeM CIHeAYIOILYI0 CUCTeMy YpaBHEHWM:

dxl (t)/dt:fl {xl (t)? Z, (t-—-—Z)}, }

dz, (t)/dt =, {z, (t — 1), z,()).
JTo He KaHoHWM4ecKasa fopma cucremu. QaHaKo, pasjiaras
z1 (t—1) m z2 (:—2) B pag Teinopa u gobaBiaAg K cHCTEMe
CTOJIBKO IPOM3BOMHEX, CKOJBKO HeoOXomuMo 1A Hoayde-
HHA HY;KHOU TOYHOCTH, MK MOKeM IIpUATH K olpemelsieMon

COCTOSHVEM CUCTEME, CKOJb yroguo ONm3Kofl K HCXOEHOM.

19.18. Ecinm msMeHeBre HEKOTODHX IepeMEHHHX CBA3A-
¢

HO ¢ KYMYJATABHEM 3¢ {eKToM, HAIPpAMEp :3:1 == f{S p(z,)dt},
t a

To, HoJaras Sq)(xz)dt-:y, NOJYIAM CHCTEMY, DKBUBAJEHT-
a

HYI0 HCXOJHOi, HO Y/Ke B KaHOHWYeCKol dopMe:

dz,[dt =f (y),
dy/dt: 9(z,),
de,/dt= .., @ T. [

19.19. Ecin maMenenne ogHOM NepemMeHHON 3aBUCHAT OT
CKOPOCTH WM3MEHEHWA APYIUX, HaOpaMep

dz,[dt =f, (dz,[dt, z,, z,),
dz,/dt =f,(z,, z,),

To, mopcTaBuAA B f, (...) BHpameHWme AuA dx,/di, MH
HOJYYMM KAaHOHWUECKYH (OpMYy ypaBHeHHI

dxlfdt :fl {fz (%4, xz)’ Zys mz}’
dz,[dt =, (z,, ,). }
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19.20. Ecim xakaa-1ub6n mepeMeHHAsg MeHAECTCA MILHO-
BeHHO WJIV HACTOJABKO OBICTPO, 4TO OITHOKA OyJeT HeBeJNMKa,
eciIy 3TO W3MEHEeHHe CYNTaTh MIHOBEHHKIM, TO 3HAYeHUE
TaKO# MepeMeHHOR MOsKeT OHTDh MPeCTABIEHO KaK (yHKI{UA
3Ha4YeHNU J(PYTHX TepeMeHHRIX, M, TaKuM o00pas3oM, 3Ty
iepeMeBHYI0 MOKHO MCKIIOYATH U3 CHUCTEMHI.

19.21. Mst pegro GyaeM IOJI530BaTHCA ABHEIM PelleHNEM
CHCTEMBEI

dxifdt-———"_'—fl (‘,‘El’ P -’E',I) (izi, . eay n),

OHAKO YKaykeM HCKOTOpPHIE METO[AH ero MmoJydeHHns, TaK
KaK 5To NoTpedyeTcA HaM JJIA HEKOTOPHX TPHAMEPOB.

(1) ¥YxameM 1pocToe CHMBOJINYECKOe pemieHHe, ¢ IO-
MOIIbI0 KOTOPOTO MOMKHO IOJYYHTh HECKOJNBKO IepBHIX
WICHOB Pa3J0KeHMA ¥; B CTCNCHHOU pAM mo i. OHo maercs

dopMyoit
x;=eXx} (i=1,...,n), (1)

rpe X — onepartop

F@ e 1) 2 + L (x,,...,x:;)%, 2)

eX=1iXt o X L. 3)

C).IEJI&EM CJIEAYIOL€EC BAXKHOE 3aMEUdHHED eCJIM HayadJ/JIbHbIe

3HQUEHHS! X PaBHBl X, ..., Xn, TO J00asg QYyHKIHS
D (x,, +..,X,) MOXKeT ObITb IIpeACTaBJeHa B BUJIE QYHKIUH
oT { ciIeAylolHM 006pa3oM:

D (%, o0n,x,)=XD (1, ..., x0). (4)

(2) Ecv ¢dyaxuuu f; JuHednn, T. e.

dxl/dt:aux +a’12’nz+ +a1nxn+bl’ ] |
...... (o
dz, [dt —a, xl—l—anzmg—l— —l—a’nn n—l—b j )
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—

1 ecan b; paBHHE HYJIWO (9er0 MOMKHO J0OHTHCA ' LIePeHOCOM
HavaJga KOOPAMHAT), TO YPABHEHNA MOMKHO 3aIMCATh B MAaT-
pAYHOU (opme

r—Azx, (6)

rje £V & — BeKTOPHI-CTON0OIH, a A — KBaJpaTHag MATPHIA
[a;;]. Pemenne cucreMsl B MATPpHUYHOH 3aIHCH MMeeT BHJ

X == emx”. (7)

(3) Jlna parTHYECKOTO penieHusa JTUHEIHbIX CACTeM Hay-
Oonee ynoben merop npecdpasoBanus Jlannaca. J[etanbHoe
M3JI0;KeHTe 9TOr0 MeTO/IA YHTATEN b MOKEeT HANTH B y4eOHN-
Kax.

19.22. Jlioboe cpaBHeHHe cHCTeM, OHpPEAEIAEMBIX CO-
CTOAHNEM, C [[PYTYMHA TUIIAMHA CHCTEM, A3YIa6MBIX B QUBHKE
1 TepMOAMHAMHKE, TpeOyeT ocTopokHocTH. Caenyer 3ame-
TATH, 9TO B KOHIENMI[MA CHUCTEMbI, OHpENelAeMoil COCTOH-
HUeM, BooOmie He pacCcMaTpUBAaeTCA DHEPIUA CHUCTEMBl WJIH
3aKOH ee COXPAHeHUA M YTO abCoJIOTHAA CHACTeMa, K Kakold
OBl «ManImpEe» OoHA HE OTHOCHMIACH, ABJIAETCHA IO CYILECTBY
HeoOpaTuMoii. JTO MOKHO YCTAaHOBHTB, PacCMOTpPEB YpaB-
gennd § 19.7, kasorndyeckoe npexcrasienne § 19.9 nan wact-
HH# Ccly4ail TaAKOH CHACTEMH — II0Jie¢ TPOCTOTO MAATHHKA

(cMm. ¢ur. 4).

n
! 1Ipn  ycaoBUM COBMECTHOCTH  CUCTEMEI Zafjxj—f“ b; =0,
j=1
=1, ..., n—IHpum. nepes.
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YCTONUYUBOCTE®

20.1. Kax mu ysapgnm B § 21.14, B kanoHMYecKoM Opefi-
CTaBJICHHM COAEPKUTCA BCA nHPOpMAI¥MA 0 peaJbHOH «Ma-
IINHEe», KOTOpas MoskeT OHTH HOIy4YeHA IIpH IAHHOM BuIOope
CHCTeMBl IlepeMeHHHX. BrOmpas olpefelleHHYW CHCTEMY,
9KCIIePMMEHTATOD 3HAEeT, YTo ¢ ee MOMOUIBIO OH CMOKET II0-
JIYIUTh JIUITH OFPAHVYEHHYIO ¥acTh Beell GeckoHegHoil HH-
dopMammu, KOTOpPasA CONEP/KATCA B PEANBHOH «MAIIXHE».
Ho ma:xe m a1y yacts nadopManun me Bcerja MosKHO TONY-
YHTh IOJHOCTLIO, TAK KAaK KaHOHHYeCKoe IIpeACcTaBjecHHE,
onpejeNAlNiee MoBeAeHNe &,, ..., £ ,, MOKET OHTH OYeHb
CIO;KRHBIM W TPYSHHM A WcCilefZoBaHuA. llycTs, Hampm-
Mep, acCTPOHOM M3y4aeT 3Be3HOe CKOILIEHNE, COCToAIee U3
20 000 3Besm, m ero mHTepecyeT BOIpoC: OyAeT JA 3TO
CKONJIeHNe CKAMATHCA B mAp WJIA, HA0OOpPOT, pACHBIIAATE-
ca? Moxro OBI0 OB HATIMCATH KAHOHWYECKOE IIPEJCTaBIIe-
Hue 3Toil cucreMu (B Hem 120 000 mepemeHHEIX), KOTOpoe B
NpUHNUIe H03BoJUI0 OK 0TBEeTUTH HA 3TOT Bompoc. Ho pa-
bora, KoTopyio Hpumouioch OB AJIA DTOTO IpojelaTh, Ha-
CTONBKO BEIMKA, YTO 4CTPOHOMBI, KaK W JpyTHe HCCIeo-
BaTelld B AHAJOTUYHBIX CIAYy4YasiX, MOTyT TAKUE METOMH, IpH
IOMOMIA KOTOPBIX MOSKHO OBLI0 OB B oOnpedeieHHbLT CAYUA-
AX, He UCHOAb3yA Beeil MHGoOpMANUM, cofepsKaileiicsa B Ka-
HOHMYECKOM IIpeJCTaBIeHNH, T. €. He BjaBasgch BO Bce [le-
Talau, TOJYy4arb IIPOCTHe OTBETHl HA IIPOCTHIE BOIPOCHI.
OTciofa — IMoABJEHWE CTATHCTAYECKUX M TOMOJOTMYeCKUX
MeTO0B, HMCIOJb30BAHNE TAKHX MNOHATHN, KAK HE3aBUCH-

MocTh (§ 12.4) m 1. m.

1 B oCHOBHOM TeKCTe KHMTH aHTImiickuii TepmuH «stability»
IiepeBefleH CA0BOM «CTabUIBHOCTHY, NPUHATHIM B (U3HOJOTHIECKUX
paborax. B sToM [ONIOTHEHNY, KaKk U B mepeBofe KAUTH Imbu «BBe-
neHue B KuGepHeTuRYy», «stability» mepeBouTCsa KaK «yCTOMIHBOCTDY,
B COOTBETCTBHH C OOMIENIPUHATON MaTeMaTHdeCKod TePMUHOIOT Hed. —
IITpum. nepes. .
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Cpenn 3TMX NOHATHH BHIEIAETCH MOHATHE YCTOWYNBO-
ctu. B rn. 5 «BBegenns B KnOepHETHKY» yiKe Onam ycra-
HOBJIGHH OCHOBHBEIE CBOWCTBA 5TOT0 MOHATHUA. 37eCh ME 0y~
JieM paccMaTpuBaTh ero ToJAbKo B Toil fopMe, KoTopas oT-
HOCHTCA K HellpepHBHHIM CHCTEMaM, H Ha TOM YPORHE CTPO-
TOCTH, KOTOphi HeoOXommMm /AJAA HAmuXx Kelei.

20.2. IlycTb gava N30IApOBAHHAA CHCTEMa B HeM3MeEHAIO-
mMuXcAd YCIOBAAX, TAK YTO OHA MMeEeT eIMHCTBEHHOEe LoJe;
naHa o0JIacTh B STOM II0JIe M ToYKAa B oblacTH. Jlummama mo-
Be[leHH A Ha3bIBAETCA YCTOHINBGH 10 OTHONIEHWIO K FAHHOMY
OJI0, 00JIacTM M TOYKe, ecjiv, BEIXOMA U3 3TOM TOYKH, OHA
MeJAKOM COIep:RUTCA B HaHHOI o0aacTu.

20.3. Ecinn BHyTpY 3aaHH0H 00J1acTH Bee ANHAT MOBEe-
HYA YCTOMYMBEL M CXOAATCA B OHOM TOYKE, MH OyHeM ToBO-
pPUTH, YTO CHCTeMa 00JajiaeT HOpMAalBHOH YCTONYHBOCTHIO.

20.4. Cocrosinue paBHOBecHsA MOKHO ONPEAeINTh pas-
ARYHERIMA cmocobamm. B polle — 870 KoHewyHas ToOUYKA
HEeKoTopoil JUHWE NoBefennda. B ypasmemuax § 19.7 co-
cToAHue paBHoBecuda X, ..., X naercAa ypaBHeHNAMH

X,= lim F;(2*,t) (i=1,---,n), (1
t—»>-+4

eCIIM CYINECTIBYIOT Bce i Ipefenos. B KamonnuecKux ypas-
HEHMAX 3TH B3HAYEHUS YAOBIETBOPAKT COOTHOUIGHMAM

(X, ..., X)=0 (i=1,:..,n). (2)

CocTosnne paBHOBecHA ABJLETCS HHBAPMAHTOM TPYIIIH,
Tak KaK W3MeHeHHe [ He MeHACT 3HAYEHAH Z, ..., Z,.
Ecan axkobmam ¢ymrmuii f;, T. e. oIpefelMUTeNb %}{ .
KoTOpHil MH 6yaeM o0o3HauaTh J, He paBeH TOKIECTBEHHO
HYJI0, TO CHCTEMa MMeeT M30JIHpOBAHHOEe COCTOSHEE PABHO-
secusi. Ecam J==0, 5o He Bce MunopH (n—1)-ro nopagxa
paBHB HYJI0, TO ypaBHeHud (2) oIpelelsiloT KpUBYIO,
KO/KAAA TOUKA KOTOpOU ABJIAETCA COCTOAHNEM paBHOBE-
cusi. Ecan J u Bce munopst (n—1)-Tro mopsaaka ToxkgecTen-
HO pAaBHH HYJNIO, HO Cpeyl MUHOPOB (n—2)-ro mopAgKA
EMEETCA OTIMIHHLA QT HYJA, TO B oMl CYMECTBYeT ByMep-



360 Faasa 20

Hafg TOBEPXHOCTB, COCTOAMmMAA W3 TOYEK DPABHOBECHSA,
M TaK jnaxee’.

20.5. Teopema: Ecau éce f, nenpepusnst u Quggheperyu-
DPYemal, Mo 8 OKPECTRHOCMU NOLOHCEHUL PAGHOBECUR CLUCMEMA,
onpedeasenas coCmOSHUEM, MOJHCEM Obimdb nPUOAUNCERHO 30~
mernena aukeirnoii (§ 19.10).

IlycTe cmcTema, 3agagHas ypaBHEeHUAMH

dz;ldt =f;(z,, ..., z,) (i=1, ..., n),
MMeeT cOocTOsiHMe paBHoBecma X, ..., X, , T. e.
fi(Xl’ ...,-Xn)T—O (i:1, ...,n).
Honownm ;= X, -+E; (=1, ..., n), Tak uTo z; ompe-

fenseTcd CBOMM OTRIOHEHHeM §; OT MOJOMEeHWMs paBHOBe-
cusa. Toraa

X FE) =X, +E, ., X, E) (=1, ..., ).

Paznaras mpaBHe 9acTH ypaBHeHHH no $opmyne Taitmopa
g 3ameuad, uto 0X;/di=0nf; (X)=0, moayunm npu Gecro-
HEIHO MAJIHX §; CHCTEMY

de. 8 of; ..
IR f!gl+ +f (i=1, ..., n).

‘Iaccmbre IpON3BOIHbIE Gepy'mﬂ B Touke X, ..., X, ¥ #AB-
NAITCA NoCToAHAHMMEA. TakuM o6pasom, MOJYYeHHAS CH-
cTeMa JNHeIHa,

20.6. Boo0Omie ToBOpA, 171 TOro YTOOH IPOBEPUTH YCTOI-
YHBOCTh JAagHOM JWMHWY IOBeHKeHHA, HeOOXOMHMO HAMWTH ee
YPABHEHHA W MCCIEROBATE UX NpH t— 4-00. [L1A AuHEHHKX
CUCTEM, OFHAKO, CYI[ECTBYIOT METOJH IIpOBEpKA yCTON4M-
BOCTH, He Tpedyiomye 3HAHUA JVHHHA IOBElCHHA B ABHOM
Bufie. B cuiy Toro, 9To MHOI'Me CHCTeMHB B HHTepecymomei
Hac obsacTa Gnm3kd K anaeianm (cM. § 20.5), sTm MeToREL
HaXOIAT MUPOKOE npnmeHeHne. Bossmem nmpeiinyo CH-
CTEMY

dz;[dt = a; x, -+ a;, %, . . —-[—a z, (i=1,...,n) (1)

MareMaTHUYeCKH CTPOroe W3JoHeHWe STHX BOIPOCOB CM., Ha-
npuMep, B Kuure 3. I‘ypca «Hypc MATeMaTHYeCKOr0 aHAJH33» —
HpuM nepeg.
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WJIN, B COKpameHHOIl MaTpnuHoil 3anmcu (cm. § 19.21),

(Cpobopnple ujeHH B IpaBod YacTH ONYIIEHHI, TaK
KaK OHW He BJIMAIOT Ha ycToilumBocTh.) Ecam oupegenn-
TeJb A He paBeH HyJI0, CHACTeMa WMeeT e(NWHCTBEHHOE
I0JOKeHUe paBHOBecHA. ECIN paCKpHTh OLpeAeanTe]lb

Ay, — A a,, c o A1p
azl azz_l azn
@, Ay v v Qppy— Ny

TO OH OKasKeTCA MOJMHOMOM n-i ctemnenu oT A, [Ipnpasun-
Bag ero K HYJI0O W, eClIH 7 HE4YeTHO, YMHOKasd ero Ha
~—1, mONyYnM XapaKTepuCTHYECKOEe YpaBHeHHe MAaTpUIs A

~1 -2
AMVAmA m AR -m, =0.
Rasxanin xoodpduinmeHT m; B 9TOM ypaBHeHUH PaBeH CyMMe

BCOX I'ZABHHX MHHODOB i-r0 TOpsAjKa MaTpuusi A, ymHO-
sxennolt ma (—1)'. B wactHOCTH,

mlx_(all+a22+"'+ann); mnz(-——l)"lfll
Ilpamep. Jlmmeitnaa cmcrema
dz,|dt = — 5z, + 4z, — Gz,
dr,/dt = Tz, — 6z, 4 8z,,
dx,|dt = — 2z, 4z, — 4z,
HMeeT XapaKTePACTHYECKOe ypaBHEHWE
A - 15A% 420 1-8 =0.

Ropum A,, ..., A, XapaxkTepucTHYecKoro ypapHeHHA HA-
BHBAIOTCA cOGCTBeRHLIME wacaamm Matpuusl A. NuaTerpn-
pyf KaHOHWYECKOe IIpejcTaBieHMe, MH IOIYYAM BHpa-
.3KeHNUe JJA ¥; B BUJe JHMHEHHOH KOMOWHANWN ' DHCIOHEHT

! Ecam Bee Ay, ..., A, pasamunnl. Ecau cpein KopHe# mMeloTcs

KpaTHHIe, TO BHpaKeHue i z; Oyner MMeTb HECKOJBKO Gomee
COAOKHBHN BUX.— Hpum. nepes. :
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e
-l

e'nt, ..., e, Urobu ara cymMma OHJIA OrpaHAYEHHOH mpn
t— 400, I[eHCTBIITeJIBHBIe 4acTH BeeX A, IOMKHH OBITh OTPH-
IMaTeJbHHE, JTO YCIOBHUe fABJIAETCA KPHTepHEM YyCTOHIuBO-
CTH JMHENHON CHCTEMEL.
Il pmwmep. YpaBuesue A’4-15A*+2A-4+8=0
mmeer Kopam —14,902 1 —0,04940,729 ' —1.
ITosTOoMY COOTBeTCTBYIOMAA JMHEAHAA CHCTEMA YCTOMYMBA.
20.7. Chopmynnpyem npusnak I'ypeuna, npaMeHsaeMurit
IIp7 MCCIEIOBABNY KOpHeN XapaKTepuCcTHYeCKOTO ypaBHe-
HUA. IJA YCTOHUYABOCTH JWHEHHOH CHCTEeMH HeoOXOINMOo
M A0CTaTOYHO, YTOOBI BCe OUPENeInTeNN

m, |m,1 m, 1 0 m,1 0 0O
]
m, m, m, m, m |, \m;, m, m; 1 1Ton
m, m, m, m, m, m; m,
m? mﬁ mS m4

OsLIH ToJMOMTENbHE (npa ¢ >n cunraeMm m,=0).
Il pumep Onmcammas Buime cacTeMa ¢ XapaKTepyu-
CTHYeCKUM YypaBHEHVEM

AT 150 424+ 8 =0

AacT IIOCJIeJ0BaTECIbHOCTD JeTepMHUBAHTOB

415, (15 1] 115 1 0
8 20 |8 2 15
0 0 8

Oun unmerT sHauenua 15, 22 nm 176. CaxemoBaTenmbHo, IO
npu3pary l'ypBuma, cmcremMa ycToW4mMBa, 4TO HAXOAUTCA
B COTJIACHM W C HPENBIAYDIAM pPe3YIbTaToM.

20.8. JIpyroii mpusnak, unpmvHagile:xammi Huxsucry,
YTBEeP/HIAET, YTO AJA YCTOMIABOCTH JINHEAHON CHCTOMEl He-
00X0ZNMMO I [OCTATOTHO, YTOOK NpH M3MEHEHHN KOMILUIOK-
CHOTr'0 IIepEeMEHHOT'0 K(K=a+bi,i=]/—~ 1) BRonb MHEMON
OCH KOMILJGKCHOH NJOCKOCTH OT —ioo M0 --ioo HMOIMHOM

MAm A~ L mA - - my,

Meuag $asy HA nw.
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Hpurepnit ycroitumBoctm HurBmera mupoko HpnMe-
HAETCS B TEOPUH DIIERTPAYECKUX rienell 1 cepBoMeXaHN3MOB.
OfHaKo B HeM HNCHONIB3YIOTCA MAHHBIE, HOJydaeMmMble HpH
ACCHEeOBAHNA PEAKIMN CUCTEMBl HA IOCTOAHHOE T'dpPMOHM-
YecKoe B030Y:KAeHuHe. JTOT IpHeM MaJio HoJe3eH B TeOpHM
aJanTandyi | I0DTOMY 37ech He o0CyKaaeTcH.

20.9. IlpuBeneM HeCKONBKO HPHMEPOB, MIIIOCTPHPYIO-
WYX pasAuuYsbie BONPOCK TEOpPHUHA YCTOMYMBOCTU JIMHEH-
HEIX CHCTEM.

Il pumep 1. maronmansubie wieHsl a; XapakTepn-
3yI0T BHYTPEHHIOW YCToiidmBocTh mepeMeHHHX. B camom
flelie, eclil Bce NepeMeHHBIe, KpoMe %;, 3apuKCHpOBATh, TO
i-¢ YpaBHEHNE CHCTeMBI IDUHUMAeT BHJT

dz;ldt—ua, 3%+,

I7ie ¢ MOCTOARHO, W MH BAAUM, YTo IpH a,<0 mepemennas
Z; CTPEMATCA K —¢/a;;, & npHa a;;>0 HeoTrpaHHYeHHO pac-
TeT (ecanm i—-4-o0).

Ecan nuaromaibHble WieHH @; 3HAYATEJILHO IpEBOC-
XOoOAT 10 albcollioTHON Bennmumue ocTalbHEE KodpdniomeH-
THl MATPYIH, TO COOCTBEHHBIE YHCJAA DTOH MATPUIE GJINSKA
K a;. OTciofla ciuefyeT, 4To ecad AVAaroHAJbHEIE YWIEHHl Be-
JMKA, TO OHA W ONpefelAloT yCTOHYABOCTD.

HPHMep 2. Marpuna  ypaBHeHHA TroMeoCTarTa
(§ 19.11) mmeer Bup

. . . . 1 . . l
. . . . . . 1
auh alzh alah auh _j . . -
a,h a,h a,h a, k. . —j . .
a,h a,h a it a b . o= .
La,k a,h ah a k. : . —J .
Ecam p,, ..., b, — cOOCTBeHHBIe WUcJa DTOM ManHIJ;bI, a
Ay ooy A, — COOCTBEHHEIE YHCJA MATPWUILH [a h|, To Ay

p 7, - ‘Ecan j=0, cucrema foxEA GLITH Heyc'ronanou
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TAK KaK BOCEMb ee COOCTBEHHHX 4HCeJ T0JIY4YanTcsd H3B.Ie-
deHHeM KBaApaTHHIX KopHeid M3 A , ..., A,, IpudeM GepyTrca
00a — Kak TIONOKUTeNbHEE, TAK M OTPHIATeNbHbEle — BHa-
deHUSA STHX KopHeil. Eciuj-o0, To cHcTeMa ¢ BoCeMbIo
e peMeHHEMU M CHCTeMa ¢ YeTHPHMA HepeMeHHEMH yc'ron-
YUBH WM HEYCTOWYMBEL OIHOBPEMEHHO.

Il puwmep 3. Purcupys ogHy IepeMeHHYIO B yc'ron-
9MBO#l CHCTEMe, MOJKHO CHeNaTh CHCTeMY OCTAJBHHX He-
yeroitansoii, Hanpumep, mMarpuia

-6 5 —10
b —3 — 1
4 2 — 6

COOTBETCTRYeT Yyeroitunsoil cucreMe. Ho, 3apnkcupoBas Tpe-
ThI0 IepeMeHHYI0, IoJyJaeM CUCT2MY ¢ ABYMA HepeMeH-
HEIMH — ee MAaTpuia

6 S
—4 —3

JdTa cucTeMa HeyCTONYMBaA.

Il pnwMep 4 Ynenudenue BHYTpeHHeH yCTOMTIMBOCTH
OBHOM IepeMeHHOH (cM. pumep 1) mMosker HAPYIIUTDH YCTOK-
4NBOCTh Beceil cmcTemul. Hampumep, cmeremMa ¢ MaTpHIei

R

ycroitgusa, Ho oHa cradeT HeycTOWIMBOI, ecAM M3MEHUTD
a .., cAeJdas ero MeHbIue, 4eM —4,0.

Il p ume pd. lycrs Mmarpuna mopsagKa n X n opeacras-
JeHA B pacwieHeHHo# ¢opme

15?

-----------------

M IycTh MaTpuna [a] umeer mopanok kX k. Ecam k guaro-
HAJbHHX 3JIeMEHTOB @;; BeINKU B CPABHEHHMHI CO BCEMH OC-
TaJ BHBIMH BJIBMBHTaMII Manuum, TO ee cOOCTBeHHEIe 9NCIa
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61n3KN K k 3HAYeHMAM a;; U n—F cOOGCTBeHHHIM YHCIAM MaT-
puiH [d]. Tak, maTpuma (cooTsercTyiomass [d])

172

‘nmeer cobersennne yncna +1,541,658 i,

a MaTpHna
- — 100 —1 2 07
—2 —100 —1 2
0 —3 1 —3
2 -1 1 2

nMeeT cobcTBenmmme umcaa —101,39, —98,62 u 1,506
+1,720i.

Canepmcrsue. Ecum cucrema [d] HeycTomuuBa, HO
CHCTEMa ¢ YeTHIPbMsA NEePEMEHHEIMY YCTOHYHMBA, TO YBeJW-
qeHUe BHYTpEHHeH YCTOMUABOCTH IIepeMeHHHIX Z, H Z,
B KOHI® KOHIOB NMpHBEAET K HEyCTOMIMBOCTH CHCTOMEI B
I[eJIOM.

Ilpumep 6. Cooxuas nmpupoja ycToiTMBOCTH XO-
POIIO HMIIICTPEPYETCA CUCTeMOH ¢ MaTpuIen

—3 —2 2
—6 —5 6
— 3 2 —4

B KOTOpO# Ka)KAas NepeMeHHad B OTOEHBHOCTH M Ka)KAad
napa mepeMeHHHX YCTOWYHMBH, I@J0e Ke — HeyCTOHIABO.

Bepoamnocms ycmottuusocmu

20.10. TToHATHE «BEPOATHOCTh YCTOMYMBOCTH CHCTEMED»
moJy49aeT TOYHHE CMELICT TOJBKO IIOCJe TOro, KaK ollpefie-
JeHa cucTeMa, AJA Hee ollpefe]eHo IIOHATHEe yCTOMIMBOCTH,
a 3aTeM YKa3aHO IpPOCTPAHCTBO, U3 KOToporo OepyTcd BH-
Oopkn. Boolme pasInYHEX .ONPEIEJICHHH «BepOATHOCTH
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YCTOHYMBOCTHY CAMITKOM MHOTO, 9TOOH MoKHo OHI0 mM3y-
9aTh BCe MX 3Hech. 1lpym HeoOXOoOMMOCTH Ka)KHoe W3 HUX
NOMKHO OHTH pacCMOTPEHO OTAEJBHO.

Ilna Hac mpegcTaBideT UHTEpeC BePOATHOCTh YCTOM-
YUBOCTH JAUHEHON CUCTeMH, Korga Ko3pPuilueHTH ee
MATpHOE ABJAITCA CIYYaiHEIMA YHCIaMM, JTO IPHBO-
OUT HAC K CJefyIomen 3amade,

IAEMEHMAMU MAMPUYBL NOPATEA N XN ABAAIOMCL 8euje-
CMBEHHBIE YUCLAA, CAYLAILHO 8bI0DAHHbIE U8 2EHEPAAbHOU C080~
kKynnocmu ¢ sadanHsim pacnpedeaenuem. Halimu sepoam-
HOCMLb MO020, YMO0 6Ce COOCMEERHbIE YUCAA MAMPUYDbL UMEM
© OMPUYAMEALHBIE BEUECTGEHHBIE YACTUL.

HackonbKo MHe M3BECTHO, 5Ta 3a7ada He pelmeHa Aare
B TAKOM 9acTHOM ClIydae, KOTJa Bce 3JEeMeHTh MMEIOT ofH-
HAKOBHE pacHpeleleHnd, HapuMep Takue HPOCTHE, KaK
HOpMaJbHOe e~ % Wi paBHOMEepHoe B HHTepBaie (—a, }-a).
Tak Kak TeM He MeHee MHe OHIIN HeoOXoNUMH cBeleHHA 00
N3MEHEeHHH BEpPOATHOCTH YCTOMYMBOCTH CHCTEMH IpH BO3-
PACTAHHUE 1, A HPOHN3BEJ SMOVPAYECKHEE MCHNTAHUA — A
caydas, Korga Koa¢dumueHTH MATPHUNH ABIAIOTCH IEJLI-
MU 4YHUCJaMH, paBHOMEPHO paclpefeleHHHMH MEHNY
—9 u 9. Marpmisr cocrasaanuch ¢ DoMompro «Tadmuies
crygaitHux uucen» Oumepa n Weittca, mposepka ycroiidn-
BOCTH INPOM3BOAMIACH C NHOMOMpbI0 HpHsHaKa Iypsuia
(§ 20.7). OnHa U3 MONY9YeHHHX MATpHI[ TPeThbero MOpAJKa,
HaIpHMep, mMejla BUJ

 —1 —3 —8 7
— 9 4 —2
| —4 —4 —9 |

B sToM cnydae BTOpo#l ompegenmrenb I'ypBuma pasen
—80, u panpHeitmee uccaegoanme He Tpebyercd. Ilpn >3
o6nem paborml OmcTpo BoBpacraer, TaKk KaK Bpems, He-
0o0XonuMoe AJIA WMCCJHENOBAHNA, pacTeT NpUGIMBUTEIHHO
Kak n°. PesyaIbTaTh NpousBeeHHHX HCILITAHHUI CBeIeHE!
B Tabxa. 6.

Mu o6pamaeM BHEMaHNE HA CKOPOCTH, ¢ KOTOPOil Bepo-
ATHOCTh YCTOMYUBOCTH CTPEMHMTCA K HYJ/JI0 OpH yBeJd-
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TABIMUIIA 6

Uneno OoansA yeroi-
IlopAnor Yucno yoTO
MATPULL | WCHEITaBmH chgl‘égéﬁbm YUBEIX tﬁlicl em,
2X2 320 77 %
44 100 1 1

deHUM n. MOKHO BHICKA3aTh Tunoredy, 4To0 BEPOATHOCTD

" 1
YCTOHYHBOCTE MATPHIIE HOPAAKA 7 PABHA 5. JTa ruIoresa

CoBMeCcTHMA ¢ AaHHuMH Tabaun (y*=4,93, P=0,10). I'n-
UoTe3a MosKeT GHTH HemoCpeACTBeHHO HposepeHa npu n=1
7 n=2. K raxoMy ke BHpa’KeHUIO A1 BOPOATHOCTH MOKHO
upmiitTi, oOpaTHB BHUMaHNe HA TO, 9T0 MPOBEepKA YCTOHYIN-
BOCTH MATPHUIH HopAAKa n no mpmsHary 'ypsuma cocTomT
U3 n HTANOB, W HA KAKJOM HTAIe 0THAJAeT 0KO0JO0 MOJOBHHE
Marpun. Ecay DpeAnodosKHTh, YT0 SHAKH ONpefeanTeNeH
I'ypBEna craTHCTHYECKH HE3ABHCHMEI, TO BepOATHOCTD

YCTOUYABOCTA CHCTEMEI B TOYHOCTA paBHA 5

B onmcaHHHX MCIIHTAHUAX SHAKU 3JIEMEHTOB TIJaBHOM
IUaroHANYM OBIIN PABHOBEPOATHO IIOJOMUTEIbLHHIMM M OT-
pULATENbHEIMH, T. €. IepeMeHHble OLIM ¢ OAMHAKOBOM
BEPOATHOCTHI0O BHYTPeHHE YCTOMYUBHL M HEYCTOUIMBHI.
Hosromy mHTEpECHO HCCIeAOBATH BepOATHOCTE yCTOWIMBO-
CTH CHCTeMH IIPH yCJOBHM BHYTpeHHell yCToHYMBOCTH BCeX
ee epeMeHHLIX (3To 03HAYaer, 9TO 3JIEMeHTH IIaBHOI Aua-
TOHAJN! paBHOMepHO pacmpefeaswprces Mexay 0 m —9).

CooTBercTBYIOMA e NCOKTAHUA TaKsKe OHIW WpoBeeHH,
M BepoATHOCTh YCTOWIMBOCTH oKasalach 06oabme, 9eM B
nepsom caydae. Tak, npm n=1 oma pasHa 1 (BmecTo %2),
upH n=2 pasHa '/, (BMecro'/,). PesynpTaTH 5THX HCIHTA-
HU# npunemeHH B Ta6xa. 7. Hak u B nepBoM OUHTe, BEPOAT-
HOCTP HafjaeT IpH YBeJINYCHUH 1.

AHanorM49HLe HCUEITAHUS OLIIH IpPOBEJeHH ¢ TOoMeo-
craToM. B 3THX unCUHTAaHMAX OJOKM B3aKMOJEHMCTBOBAIH
MeKIY co0oi B YCIOBHUAX, ONpENeeHHHX ¢ HOMOINbI0 YHH-~
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TABIRITA 7

Uncao Ooaa ycron-
Iopanok Huero
3 VCTORYUBRIX [dUuBHIX CHCTEM,
MAaTpuLs HCUBITAHULY cHCTeM %
2%X2 120 87 72
3X3 100 99 55

cenexkropoB. Ilonokenne yHUCETIEKRTOPOB 0CTABAIOCH HEU3-
MEHHEIM B TeueHHe OfHOro MCILTAHUH, Tak 49ro o0HYHaA
cBepxycroiiunBasg (yJabTrpacTabuibHas) o6paTHA# CBA3D
6rta Hapymena. CHadana HaxXogMaIn o040 YCTOWIMBHX
cHCTeM A1 ABYX OJ0OKOB, a 3aTéM — IIPH TeX jKe o0mux yc-
JNOBUAX — ANA TpeX U derhipex. [loToM m3MeHATIH obmue
VCJIOBHA W HAXOAMIM HOBYI TPOHKY BepositHocreil. U rak

100+

Aons yemoliwusnix cucmem, %
(N
Q

I l

S
¢
f—

2 J 4
Yucno rnepemenyolz

Gdur. 066.

mamaee, scero 6 pas. 113-3a pazinuns B o6mux ycIoBUAX yc-
TORYUBOCTH OKA3LIBAJIACH HHOTAA BRICOKOM, MHOTAA HU3KOH.
Ho B xajxmoM cnydgae monsa ycToil9mBLIX CHCTEM MajaJia MpH
YBeIWYEHAM YHUCJIA B3auMomeicTBylommux 0aokon. Pesyan-
TaTH JTHX HcIHTaHuil npueemeHn Ha ¢mr. 60. Hakmas
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Drbale,

KpHBas IpOBeAeHa dUepe3 TOUKU, M300pasKalomye BeposT-
HOCTH YCTOMYMBOCTH CHCTEMH HpH ONHUX M TeX jKe o0mmx
YCIAOBHUAX.

JTH pe3y.abrarhl JOKAa3BIBalOT BechbMa Maxo. M mpu-
BeJIM UX JUIb AJNA NMOATBep:KIeHNA MHICIM O TOM, 9TO Be-
POATHOCTH YCTOMYMBOCTH GONbIION JMHENHOH CHCTeMH,
cocraBJeHHoll caydaiuniM oOpasoMm, Maxa, #, clejgoBa-
TeJbHO, OoJbimag cHcTeMa AOJKHA, BOOOIIe MoBOpsH, CUM-
TaThCA HEYCTOMIMBON — Mo TeX Iop ImoKa He Oyjger ycra-
HOBJIeHO obpaTHOe.
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ITAPAMETPH

21.1. B gBYX Hpeasiiymux riasBax ME paccMaTpUBaM
onpejiesigieMHe COCTOAHHEM CHCTeMhI B M30JMPOBAHHOM CO-
CTOSTHUM WJIH C IOCTOSHHEIM BXoHoM. Telleph MH mepeiinem
K N3YYeHHNIO CHCTeM, HA KOTOPLI® BIAMAIOT BHEIMBUE BO3Heil-
CTBHUA WJM HA BXOM KOTOPHX MOAANTCSA n3MeHennsa. Muumm
CILOBAMM, MH HEpeXofHM K DPACCMOTDPEHHI0 «MAIIMH ¢ BXO-
moM» (cM. «BBepenne B KubepHeTury», ri. 4).

3 omuta W3BECTHO, YTO BTH M3MEHEHUA COOTBETCTBYIOT
BBEICHMI0O B KAaHOHHUYECKOE IIpeACTABJCHHE IIapaMerpoB,
TaK 49T0 3TO IPeACTABIEGHUE MpHOGperaeT BUJ

da;fdt =f (%, ..., %, a,, G, ...) (i=1,...,n).

21.2, Ecan 3adpmkcmponarts BexTop a (@i, as, ...), TO MBI
moxydnM Halop GyHKHui f,, 3aBHCAMMX TOJBKO OT I,
CJle[0BATeNbHO, IPHJEeM K CucTeMe, OImpefenseMoil cocTosa-
sueM. OTciofa caenyer, 9To kaxcdvili Habop shaveHUil napa-
MEMPO8 OmMeeHaem HEKOMOPOMY OnpedeseHHOMY ROAI.
NHuME coaoBaMm, MOMKHO YCMOHOBUMb  COOMEEMCMBUEL
MEKIAY ABYMA MHO)KecTBamm: 1) MHOKeCTBoM 3HAYeHUIl a
n 2) MHOMKeCTBOM Tiolell, KoTopHMHM Mo:KeT o6JajgaTh cHu-
crema (cM. yur. 68); ycraHoBiaeHHe 3TOTO COOTBETCTBHSA
nmpefacTaBisaeT coboit, MosKeT OGHTH, camBil QyHIaMEHTANb-
HHIA QaKT U3 BCEX, 0 KOTOPHX ILJa pedb B 3T KHuUre.

MoskHo moKasarh, 4TO 3TO0 COOTBeTCTBHE He B3aMMHO-
OHO3HAYHO, & MHOT03HAYHO ~— B TO BpeMA KaK OJHOMY
3Ha4YeHMI0 BeKTopa a(a,, 4,, ...) COOTBOTCTBYeT eIMHCTBEH-
HOe TI0JIe, OMHOMY ¥ TOMY e HOJI0 MOT'YT OTBe4aTh pas3iund-
HEIe BeKTOpHl. TakuM obpa3oM, 3T0 COOTBETCTBUE ABIAETCA
orobpakeHueM THHA BypOaxn.

XapaKTrep 5Toro orobpajkeHns HaArdAgHO NpeAcTaBieH
Ha ¢ur. 67. Haxpmaa Touxa Bepxmeir jgunun P cooTBeTCI-
ByeT OAHOMY 3HA4YGHNI0 BEKTOpa @, Ka/RAAs TOYKA HIKHEH
JuHUM F COOTBETCTBYET OJHOMY II0JI0 CHCTEMEI, 3aMeTuM,
gro 1) Kaskmoe 3HaYeHME BEKTOpA ollpefelser ofHO Hole,
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2) HU OOWH BeKTOp He ompefeisier Oolxee ogHOro mois,
3) HeKoTophle HoJA MOTYT OBITH OmpefesdeHn 6Goxee uem
OTHHUM BEKTOPOM M 4) HEKOTOpHIe T0JA MOTYT HE COOTBETCT-
BOBaTh HW OJHOMY 3HAYEHHI0O BEKTOpa d.

21.3. E ciim BeKTop @ MosKeT IPHHAMATD 1M 3HAYeHHI (T.e.
BO3MOKHEL /1 KoMOMHanmii 3Ha9eHHil mapaMeTpoB 4;), TO
cucreMa MoKeT MMeThb m modeil. It m moJieii MoryTr OHTH
pasinYHHMM, HO He MCKIIOYSHA BO3SMOKHOCTB, 4T0 HeKO-
Tophle M3 HUX OYAYT coBIAfaThH MeXAy coloii.

r(3 s

dnrr. 67.

21.4. Ecam mapaMeTpsl MeHSIOTCH HellpepHBHo (T. e.
CKOJIb YTOAHO MAJHMHA IIAraMM), To BO MHOI'MX CJIydYadax
COOTBETCTBYIONIMEe M3MeHeHUA B None Mauarl. Ho Bo3MoKHO
TAKIKe, 9TO CKOIb YTOJHO MAJOMY M3MEHEHHUIO IIapaMerposn
oTBeYaeT Goablioe M3MeHeHNe olsA. HEMu caoBaMu, 1Mo
9acTO, HO HEe BCEeTAa ABIANITCA HellpepLIBHHIMU QYHKIMAMHN
IIapaMeTpos.

21.5. Ecim mapameTpsl HeNOCPERCTBEHHO BO3HelcT-
BYIOT TOJNBKO HA 9acTh NepeMeHHHX, OHA HOABATCA TOJBKO
B coorBercTBYommXx f,. Hampumep, KaHoHmwecKoe mpef-
¢TaBlleHne (MAIIMHE ¢ BXOMOM @)

dedt:fl (xn Lys a)’
dxz/dt =1, (%, Z,) }

COOTBETCTBYET TAKO#l CXeMe HEeIOCPeNCTBeHHHX Bo3neicrT-

BHIl;
-__+ ml ‘Z_j xz

a
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21.6. Bropsa uaMeHsIODMecH apaMeTpH, MOXKHO yIeCTh
21000e W3MeHEHWE B ONpefedaeMOl COCTOAHHEM CHCTeMe
(u, cnegoraTeNbHO, B PU3NICKON MM OMOJIOTHYECKON «Ma-
NIMHE»), B TOM THACJIe N00VI0 BO3MOMKHOCTh BMEImMAaTeJbCTBA
axcrieprMenTaropa. CiemoBaTe bHO, €¢I OTHOIIEHUS Mesit-

Ay TepeMeHHLIMM CHCTeMH Z=f(Z) W3MEHNWINCH TAK, YTO

OHA IOJY4YMIa BUA Z=q(r), TO 3T0 H3MeHeHNe MOYKHO IIpej-
CTAaBUTh KAK pe3yJibTaT M3MEHeHHsA HapaMeTpa ¢ B euHOi

cucreMe T=1(z; ), Tak YTo0H, HallpuMep, npH a=1 1oxy-
anth f(r)=y(z;1), a npu a=2 noayunrts @(r)= VP(z; 2).

ITpumMennm 3TOT MeTOR K mponeccy, onucanuoMy B § 8.11,
Iie MATHATH BYX 0JIOKOB OHJIHM CONMHEHH JOerKoil CTex-
AAHHON HWTHI0, TAK YTO0 OLLIM BHIHYKIEHH KoJebarhed
BMecTe. MuI moKaskeM, 9To CoefnHenNe H paspeinHenne Mar-
HUTOB SKBMBAJEHTHO MBMEHEHUI0 Napamerpa, IpHUHIMAIO-
mero OJHO W3 ABYX 3HAYCHWI.

IlpegnomonM, 9To B OHmHTE YYacTBYWT OJIOKM Z,, I,
M Z, 1 MH COefMHAEeM MATHHTH IIePBOro M BTOporo 0JOKOB.
Ilo coepmHennss ypasHenuda umexu Bug (cm. § 19.11)

dxl/dt == a,,%, + Ay, %, _l— @y %y,
dxz/dt = 0y, Xy + Aply T~ QpgTy,
dxa/dt == 04,7, + L PPN -+ Agalys-

Hocne coemunenma x, U 2, >TH TePEMeHHEE NUPUHUMAIOT
OJMHAKOBHE 3HAYeHUA M OJHO M3 HUX, HAIPUMED &,, MOKHO
NCKII0YHTE N3 cucreMul. Ho z, mpopomxaer peiictBoBaTh Ha
Apyrue MepeMeHHEIe M Ha HUTh, COeAMHANIMYI0 e C Z,.
YpaBHeHUS I0BTOMY IPUHUMAIOT BHJ

dxl/dt:(all } alz { a21+a22)x1+(a13+a23)x3’ }
dz,/dt = (a,,+a,,)x, 1+ Ay s, -

Jlerio yOemuTnesi, 9T0 eCaN CUCTEMA CONEDIKHAT mapamerp b
¥ ee ypanHeHHs MMEIOT BHJ

de, [dt ={a,, b (a,, Ty 1 a,,)} 2+ (1—0b)a,z,
' +(a1a+baza) Ly
dlefdt: @iy = @y 0y,

dxa/dt: (aal _l_ baaz) xl_‘— (1 T b) Aygty T Gas%y
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1o npu =0 moay4uM ypasHeHHe, oTBEHYAlONlee CHCTeMe C
pasheTUHeHHEIMH MarEuTaM#, a Ipn =1 — c coegumen-
uumu. (Homeuso, ara cucremMa — He efHHCTBEHHAs CUCTe-
Ma, obiagaiomas 3THM CBOICTBOM.)

21.7. Mti 6yneM roBopuTh, 9To epeMeHHAS &, BeeT ce6a
KaK IOCTOAHHAA (PyHKIMA, €CIU BHIIOIHACTCA OJHO U3 C.Ie-
IYIOI#X YCIOBUI (MeIKo IOKA3aTh UX BKBHBAJEHTHOCTD):

1) mepemenHas, Kak QYHKUHUA OT BpeMEHH, COXpaHseT
Ha9aJbHOe 3HAYeHWe I);

2) B KaHOHWYeCKHX ypaBHeHMAX f, (z,, ..., Z,) Tomwge-
CTBEHHO PABHO HYJIO;

3) B ypasHemmax § 19.7 F (a9, ..., 2% t)ECEg.
(LIpegmonaraercsa sagaHHoIl HekoTopasa obJacTh PasoBoro
HpOCTPAHCTRA.)

Bce nmepeMenHHe CHCTeMH, OIpefedseMoll COCTOAHUEM,
KpoMe CTyHeHYaTHX M HOCTOAHHHX QYEKUuil, MH Oymem
HA3HBATh IIABHBIMA EPEMEHHEIMHM CHCTEMHI.

Teopema: Ilodcucmema 2406HBT nEPEMEHHBIT CUCTLIEMEL,
onpedeasemoil cocmosnuem, maksxice o6pasyem cucmemy, on-
pedeasemyio coOCmoARUEM, ECAU MOALKO cmyneniamyle Gyrk-
YUlU He MeHAWm Ce0UX 3HAUEHUIL.

Ilpegmoaosxum, 910 Z,, ..., £, — HOCTOAHHEIE U CTYIIEeH-
yaThe QYHKIMN CHCTEMEL, & T, ,, ..., £, — €€ TJaBHELIe IIe-
peMeHHHEe., HaHoHMYecKWe ypaBHOHWSA CHCTEMH MMEOT BH],

dz. |dt =0, W
dwk/dt =0,

Aoy JAt =Fppy @y ooy Tay Tpyys oo 05 T,),
Az, [dt =1, (%;y vy Tpy Tpoyy ovey T,). )

Narerpupys nepeue k ypanHeHuif, moixyuaem z, =z?, ...
v o sy Ty ==}, & DONCTABIAA HOJyJeHHEE 3HAYCHAA B 0CTAaIb-
HHE yPaBHeHHUA, NPUXOAUM K CHCTeMe

dxk+1/dt=fk+s ("’Ef’ tee .’I:g, xk-&-n st xn),

L] . L L4

dz,[dt =}, (2, ..., Iy Tpyyy oony Ty)e
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B sToii cucreme Z9, ...y Tp — MOCTOAHHLIE, He 3aBHCAUME

or BpemenH. IlosToMy ypaBHeHHA WMEIT KAHONUIECKYIO
GopMy OTHOCHTENBHO T, ,, ..., Z,. CllefloBaTeaAbHO, 3TA CH-
creMa ABIAETCA CUCTEMOM, olpefiellgeMoil COCTOSHHMEM, B
aA000M HMHTepBaJe BpPeMEHM, HE COJepPIKAN[eM TOUOK W3-
MEHEHUA Z,, ..., L.

OO0nuro BHGOpD HepemeHHMX, 00pasylOIAX CHCTEMY,
onpefedsaeMyl0 COCTOAHWEM, 3aBUCHT OT PaKTHIECKUX OT-
HOMIEHUA, CYymecTBYIOWNX B pealbHOl «MamuHe», W Hal-
JIOlaTeab He MOKeT M3MeHUTh MX, He BHOCA W3MeHeHWUH

R U
A ~— 1 N, ((
N\

—

/ J =

/ /] i

GO ur, 68. Tpu nonsa B njJockoctd (z,, z,), OTBeYAION e 3HAYEHUAM
napamerpa a = 0 (I), a =1 (II) n a = 2 (I1]).

/’\\ "*""’( \ )). \

B camy «mammHY». VI3 TeopeMH, ofliaKo, clenyer, 9To -Ha-
61012 TeIb MOSKET 11O CBOEMY sHeJaHUI0 BKII094aTh TOCTOAH-
Hble QYHKIMH B OoIpeelsAeMyl COCTOSHUEM CUCTeMY WU
UCKA09aTh HX, U IIDH 3TOM TUN CHCTeMb He H3MEHUTCH.
Nuwivn ciiopaMu, NpeAjioiieHNd ¢NapaMeTp @& COXpaHAerT
HOCTOAHHOe 3HAaYeHHe @ » M (CHCTeMa COJepiKAT IepeMeH-
HYIO @, KOTopad, KaK MocTosiHHAsA GYHKIHUA, paBHA CBOeMY
HavaJdbHOMY 3HaUeHWUIO a° »,— IpPOCTo ABA clocoba BHpa-
JROHUA OFHOIN U ToU JKe MEICHH. |

21.8. OKasmBag BAMAHWE Ha YOJe, U3MeHeHHe Napa-
Merpa BJAMAET TaKie H& YCTOMYHMBOCTH JMHHEA IMoBeJeHusd
cucteMul. HampyuMep, paccMoTpuM CHCTOMH

dz,/dt = —z, - az,, dz,/dt=z,—z,+ 1.

Ilonaras nocaenobareasno a=0,1n 2, noaydum TpH mo.is,
usobpasienunie Ha $ur. (3.
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Korna a=0, cymecrByer ycToitauBoe cocTogHNe PABHO-
Becusa B Touke z, =0, z,=1. llpn a=1 cocronnna paBaoOBE-
cna Her. [Ipn a=2 cymecTBye'r HeyCTOUNBO® COCTOAHUE
paBHOBecHf B TouKe Z,=—2, z,—=—1. B 3ToM cayuae
KayKIoMY B3HAYCHMIO IapaMmeTrpa a oTBe4aer CBoe IoJje
(npmveM pPasAMIHLM 3HAYCHHAM IapaMeTpa oTBeYaioT
pa3AAYHEe MOJA).

Obsedunennvie cucmemst

21.9. (OcHoOBHHE LONOKeHUA, OTHOCAIINECA K o0Desn-
HeHHEIM CHCTeMaM, PaccMOTpeHH Bo «BBefeHMM B KH-
Oepuetuxy», § 4/7. 3gech MB GyaeM ToBOPUTH TOIBKO O
HellpepHIBHLIX CHCTeMaX.)

ITpocToit ¢usnveckuit akT coeAMHeHNMA IBYX MAINHUH,
ecTeCTBeHHO, HAXOJHUT CBoe oTpaskeHHe B MaTeMaTHdeCKoM
anfiapaTe. JT0 3HAYATENbHO Jerde MoKa3aTh B KaHOHWYe-
CKHX ypaBHeHHMAX, 4YeM B ypaBHemmax § 19.7.

Koneuno, moxHo GuiTo Gm MpocTo HANMCAThH CHCTEMY
ypaBHeHUH, BKAOYAIOIMYIO BCe MopeMeHHble, H BBeCTH Iapa-
MeTp a, IPNMHUMAOIIU# OJHO 3HaYeHue, KOIMa 9acTH CH-
CTeMHl COefHHeHH, M Jpyroe, Korja OHH pasbefVHEHHI.
OnHaKo 3To HHYEro He CKa3aio OM 00 HCTUHHOM cCMLICIE
«00beJIHHEeHUA» CUCTOMEl. SHAYUTeABHO Jy4INe BBECTH B
OfHY CHCTeMY NapaMeTphl, ABIAWNMecCH QYHKIUHAMU Iie-
PEMeHHBIX BTopoil cucTeMH (TeM caMhIM OyfeT oXapaKTe-
p¥30BaHO BAUAHWE BTOpOH CUCTEeMH HA NepBYyio). Ecnu na-
paMeTphl Ka:KAo¥ M3 cucTeM ABIAWTCA QYHKUMAMH Nepe-
MEHHLIX J[PYTo¥, To 3T0 03HAYaeT HAIW4He [ABYCTOPOHHEIO
B3amMofieiicTBuda., Hampumep, mycrb MH HMeeM OfHy CH-
cTeMy ¢ ABYMA HepeMeHHEIMM: ’

dx/dt:fx (.’E, y; a), 1
dy/dt:fz (.’E, ?J) J

I RTOPYI0O € OfHOII mepeMeHHOIi:

dz/dt = ¢ (2; b).
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Torpa cxeMa HEMOCPOACTBEHHHX BOSAEHCTBHI MMEET B

'a———».’ﬂﬁy b"""Z'

Ilyers Temepp a-— Heworopasn ¢yHKUuA or 2, HampuMep
npoct0 a-=—z. Toraa ypaBHeHWA HOBOIl CHCTeMH NpWHU-
MaiOT BHJ

dw/dt:fi (%, y; 2),

dyldt =}, (x, y),
dz/dt =@ (z; b),

a cxXeMa HenoCpefCTBeHHKX Bo3JeiicTBMil — Bux

—

b———>z-———>:z::::y

BseneM, najee, emle OAHY CBA3h MY CHCTeMAaMH, MO-
aoxuB b=—y. lloayamm ypaBHenus

dz[dt =/, (=, y; 2),

dyldt=f, (z, y),
dz/dt =@ (z; y)

H TAKYIO0 cXeMy HelOoCpe/CTBEHHEIX Bo3JeHCTBHT:

z y

*—-—--——-._

AN

B s1om MeTofe ycTaHoBiIeHMe Kakgoil ¢BA3H NPHBOAUT
K HMCKNI0YeHUI0O OFHOT'0 mapaMmerpa. dTo eCTeCTBeHHO, Tak
KaK KamguM DapaMeTpoM, ¢ MOMOIb0 KOTOPOTO yCTAaHAB-
JMBaeTcA CBA3L ¢ ApYyrodl cmcremoi, Mor OH BOCHOIB3O-
BATHCA HKCIEPHMEHTATOP ANA NPON3BOJILHOr0 BMeljaTelb-
crBa. MIHnIMU cloBaMm|, Ipu HameM MoAXofe o0LeqAHeHue
¢ Apyroil cucreMoil 3aMeHsAeT AeiiCTBUA dKCIIEPHMEeHTATOpA.,

zZ
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Takroit Meron o0BeguHeHHS He BIWAET HA BHYTpEHHee
HOBefleHN® Kammol u3 CHCTeM — OHO OCTAETCA IPEsKHUM
¢ TOM TOJBbKO pasHMIeil, 9To Ha Hero BO3/6UCTBYIOT Hepe-
MeHHEIe, KOTOpHe paHbine ORIV JJIA JaHHON CHUCTeMHE 11apa-
MeTpaMu.

21.10. Teopema: O6vedunennas cucmema obaadaem 60-
s1ee 6oz2amulm 6b160POM Ccnoco0O08 NOBEOEHUA, YeM cUcmeMma,
npedcmaganiowyas co6oii  COGOKYNHOCMY  U30AUPOSAHHBIL
yacmeii.

(J0T0 Nerko mOKAa3aThk B IPeNIoJoKeHWHN, 9T0 KayKgas
9aCTh MMeeT KOHeIHOoe YUCI0 BO3MOMKHLIX COCTOAHUN U KO-
HEYHOe 9UCI0 BXOLOB. 10T 3Kke pe3yabTaT [iA OecKoHed-
HOTO cJlyd9as MOKHO IOJYYUTH IIpefedbHHM IepeXojoM,
HO 3T0 HoTpeboBajJo OB NpUMEHEHUA CHENUAJbHHEIX Me-
TONOB pacdera.)

Ilpepnonomuym, 9T0 cHCTEMA COCTOUT W3 P 9acTeil, KamK-
fafd U3 KOTODHIX MOKeT HAXOMNTheA B ni000M M8 s COCTOA-
HUA (p B s KoHeUHE). Torja 9Mcio BOBMOYKHEIX COCTOAHWMA
BO BCeX YacTAX CHCTeMH PAaBHO s’ He3aBHCUMO oT TOTO,
COeWHCHL WAV padbefUHEHH ee dacTH., ([laa ypmobGcersa
noRoxuM s? =k.)

Ecau "HacTu cUCTeMHB COefMHEHHI TaK, 9T0 Kam/joe u3
3TUX /& COCTOAHMHA MoKeT nepedTd B mioboe u3 % cocToAHUM
(mepexofsl Kamnoll 4acTy HUYeM He OT'PAHWICHEI, IOCKOIb-
Ky oHY 00YCIOBJICHH COCTOAHUAMY JAPYTUX YacTeil cHCTeMEl
¥ MEHAITCHA NpPH NX W3MeHeHUW), TO YMCA0 BO3MOIKHEIX
npeoGpasoBanuil pasuo x”.

E cJiv jke 9acTH He CoefiiHEHE MesRAY coboli, To npeolbpa-
30BaHUA KayKkAo#l 9acTH He 3aBUCAT 0T COCTOAHNA APYrHX.
IosTromy mpeoGpasoBaHue HEIOro COCTABIAECTCA NPOCTO U3
npeobpa3oBaHuil OTAEABHHX dacTeil. B Kammo#l gacTd © s
COCTOAHNAMHA MoMeT mpowsodTH s° Ipeobpasopaumir. Ilo-
3TOMY 9HACHO BO3MOYKHHX NpeoOpasoBanHil B IeAOM paBHO
(s°)? =(sP)*=k*. Tak xak s<<k, ro k*< k¥, wro m norasupaer
Teopemy.

21.11.Myers X, ..., X, —cocTosiHue paBHOBECYSA CHCTEMHI

dr;ldt=f, (%, ..., 2,5 a,, ...) (i=1,..., n)

HPI’I OHPB,IIBJIBHHBIX dHaYeHuax d4a;, a 3saTeM 2Ta CUCTeMA

;’?
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npucoefMHAeTcA K ApYyroil, TaK 9To @, CTAHOBATCH (QYHK-
IMAMA OT J/;. K CJIH y; TAKOBH, 9T0 d; BCe BpeMA COXPAHAIOT
cBoM NepBOHAYAJ bHHe 3HAYeHudA, 170 X,, ..., X  ocraHercs
CoCTogHNEeM pPaBHOBECUA cUcTeMH. B 3ToM ciydae HYAH
QysKOui f, ¥ COCTOAHUA PABHOBEeCHA Z-CUCTEMHL He M3Me-
HAKITCA IPH oHepallil CoeJNHEHHA.

21.12, BmecTe ¢ TeM YCTOHYMBOCTH CHCTEME MOYKET I'py0o
Hapymurhcea. B obmem ciaydae, korna f; npou3BoJbHEI,
OpoBepHTh 3T0 HelelKo. Ho B ammefihom caydae (cay-
JKaleM OpUOIKeHneM A 000l HelpepHBHON CHCTEMH;
cM. § 20.5) aTo cmenaTh HeTpyaHO.

Hpreegem Tpu npumepa.

Il p nmepl. Hse cucmemer mozym obpazosamsv ycmoii-
yugoe yeroe npu 00HoM cnocobe coedunenus u Heycmoiiuugoe—
npu Opyzom.

PaccMoTpuM jiBe CUCTEeMB — Rafafd ¢ O[HOIl ITepeMeH-
HOH:

dz|dt=z-1-2p,+p, m dy]di=—2r—3y.

Ecnm o0bemuuurs BX, NOIOKHB r—2 u p,—y, Noxy-
9M CUCTEMY

dz|dt =x4-2y+p,, }
dy|dt=-— 2z — 3y,

coO0CTBeHHBe 4mcia KoTopoir pasast —1, —1; caemosa-

TeABHO, cucTeMa YcToiiumBa. Ecam ke monoxurs r=z,

p,=Yy, o0befuHenHaA cucreMa OyAeTr HeycrToilumBON — ee

cobcTBeHHMe uncaa paBun 0,414 m —2 414,
Hpumep 2. O6vedunas ycmoiivussie cucmemvl, MONCHO

npuiimu K Heycmoivueomy yeiomy. '
Ilyers maHm Tpm yCTOMYIMBEIC CHCTEMEL:

dz/dt =—x —2q — 2r,
dy|dt=—2p—y+r,
dz|dt =p-q—z.

QOpeAUHEM ¥X, NONORUB p=Z, q=Y, r=2. llonydennasn

cucTeMa MMeeT coOcTBenHble wacaa +1, —2, —2 m, caepo-
BaTeNBHO, HEYCTONINBA,
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IIpumep 3. Ob6vedunas neycmoiiuusvie cucmeml,
MONCHO npuiimu k ycmoiiuueomy yesomy. QOpequHuM He-
YCTOMYUBYIO CHCTEMY C ABYM:A lepeMeHHBIMU

dzx/dt =3z — 3y — 3p, ]
dyldt=3zx—9y—8p |

C Apyroil HeycToldnBo#d CHCTEeMOH
dz/dt=21q-}3r-}3z,

HOJORUB q=2, r=Yy, p=z. llexoe ycToivusBo.

Cucmena, onpeoeasiemnast CocmoAHUeM

21.13. Tenepdb AcHO, 9TO MMEWTCH ABa HyTH M3 YYeHUS
cnokHoil (T. 6. 00pasoBaHHOH M3 MHOTHX dacTeill) JAHAMA-
9eCKOol CUCTEMHL.

Opua nyTh — HccleHoBaTh YACTH CHCTEMH HJIH Jase
OTfeNbHEE NepeMeHHHE B W30JAPOBAHHOM COCTOAHUHA, a
3aTeM TOCMOTPETh, YTO IPOHCXOAUT IIPH NX COEJMHEHNH.
«3HaHHUe» Kayjgoll 9acTH HI¥M KaKAod mepeMeHHON o3HAa-
9aeT BO3MOMKHOCTh HOJAYYHUTE COOTBETCTBYIOMUE YpaBHe-
HYA KAHOHWYECKOTO IIpejcTaBIeHUs (ecau He B BHe MaTe-
MaTH9ecKoi GopMyasI, To ApyruM cnocolfoM, HAOMIEM HeJ-
BYCMBICTeHHBIH 0TBeT). 3HaHMe cnocoba MX CoeAUHEeHNA
03HAYAET, 4TO olpelelleHHbIE 1A paMeTpH KaKHoil 9acTH MO-
I'yT OBITH MCRIIOYEHH, TAK KAK OHW ABAAITCA U3BECTHHIMU
QYHRIUAMY IepeMeHHHX Opyrux dacreit. Tarum oOpasom
MOKHO TOJYIUTh KaHoHWYeCKoe NpejcTaBlieHHe eJoro.
JIMHAA NOBEEHHA WENIOr0o MOTryT OHTH NOIYyYeHAbl HHTEr-
pApOBaHHAEM 3Tor0 HpeacTaBiennsa. Wrak, ME MoyeM HATH
OT SMIFPUYECKOTo M3ydeHud gacreil U cmocobda MX CoeHHe-
HHUA K nociedyoujemy 3HAHWUIO 1EJNOTO0.

Iipyras Bo3MoKHOCTH — Cpa3y HCCIefoBATh Leloe H
ero JHHVH NMOBeJeHUA ¥ B Pe3yxbTaTe HoXyIuTh QYHKINN,
npusejenurie B § 19.7. Ux puddepennuponanue (cM. cref-
creue B § 19.9) maer xamommueckoe mpefcTraBiieHHe Beeil
CHCTeMHEl M, cJeJoBaTelXbiHo, NpeAcTABJeHUA e dYacTeil,



380 I'nasa 21

ecy Jipyrue NiepeMeHHHe paccMaTpHBaTh KaK I1apaMeTphl.
Taxum obpasoM, MH MoKeM HaIMHATH C 3MIUPUIECKOTO
V3y9eHNA IeJ0oro, a 3amem NOIYy4aTh CBefeHUHA 0 FacTAX
CHCTeMEL B cliocole UX coeVHeHud.

21.14. Tenepdb cTaHOBUTCA ICHO, T09eMY CHCTEMH, olpe-
felsieMble COCTOSIHNEM, i X KAaHOHUYECKHE IpeficTaBlIeHNA
3AaHUMAIOT TaKoe BajKHOe MECTO B Teopum Mamun». Eciad
cucTeMa ONpefelIAeTc COCTOAHNEM, TO ¢ IOMOIbIO lepBHY-
HHX oOEpalnyd MBI yCTaHaB/AMBAaeM ee KaHOHHYECKOE Ipef-
cTaBjeHMe, 1 Hame 3SHAaHWe CHUCTEMBl CTAHOBUTCH MOAHGIM.
JTo, KoHeIHo, He 03HAYAaeT, YTO MH pPAachOofaraeM WOJHEIM
3HAHNEM pealibHOH «(MaIMHE», KOTOPAA MOpOAHIa JAHHYIO
CHUCTeMY,— 3T0, Mo:KeT OBITh, BooOme HeBo3MoskHO. Ho
3TO o3HAa4aeT, 9TO ME IOJYIHIH IoJHOE 3HAHVWe a0CTpaKT-
HOU CHCTEMBL — IIOJHOE B TOM CMEICJE, 9TO Ham¥ Hpej-
CKa3aHHA CTAHOBATCHA OfHO3HAYHHIME W J[OCTOBEPHLIMH,
npuodpeTanT (0THOCUTENbHYI0) 3aK0HIeHHOCTh., Ecam 0o-
JTeNbIUK Tepefi KAKANM CHOPTUBHKM COpeBHOBaHUEM Ha-
3HIBaeT MoOequTenss M ero IPOTHO3H Beerjga olpaBjbl-
BAIOTCS, MHL JIOIIyCKaeM, 4TO ero 3HAHUA B 3Toil obaacTu
ABIAIOTCA MONHKIMHI, XOTH B JAPYrHX o0AACTAX OH MOMKeT
OnTH KpailHe HeBeyKeCTBeHHEIM 9eJI0BeKOM.

TaK, B COOTBeTCTBYM ¢ Hampleii oCHOBHOM cTpaTersed
(§ 2.17) uccnegoBanue cucTeM, oupeneAseMHX COCTOAHAECM,
AOHKHO 3aHUMATh KAYeBoe MeCTO B TeopHHN ¢MAaIIUH»,
TaK KaK 3Ta gopMa HCCIeoBAHNA ABAAETCA 3aKOHYeHHOH 1
noaHoit. Ilpoare me dopMel Teopnm, npuMeHseMEle IPH
U3y9eHWY ApYTUX cAyIaeB, MOTYT OBITH HalieHEl KAK CJIej-
CTBUA HEYMOJNMOI'0 BOIpoca: «Kak OBITH, ecIH B TOM WK
MHOM OTHOIICHHY MO 3HaHWe He ABJAEeTCH IOIHEIM?)

Tak M OpuUXoAUM K cUCTeMaM, KOTOpHE CTOJXb 9aCTo
BCTpedaorcd B OMoJOrudecKoM M¥Mpe — 3T0 CHCTEMEI, Te-
peMeHHBle KOTOPHX He NOoAAalTcAd IpAMOMY HaOMI0[IeHUI;
CUCTeMBl, B KOTOPEHIX MH He MeeM BO3MOMKHOCTH pasiIuIuTh
BCE COCTOSHWA; CYCTEME!, KoTopEle MOKHO HA0M0AATh JHIIb
B ompefelleHHEIe MOMEHTH BpeMeHU; W TaK fadee.

21.15. Iloaatue cucTeMH, ompefelseMoll COCTOSHHEM,
MHeHTHYIHo BBefennoMY llenHoHoM MOHATHIO «OecITyMHOIO
KaHaJ1a», olpefeaseMoro Kak He4To, MMeIIee COCTOAHUE
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G H BXOJl £, TaK 49T0 KaKjoe o, NpH AaAHOM BXoJe r, Ne-
pPexXoguT B HoBoe, BIIoJHE olpefelleHHoe COCTOAHHAEQ®, . .,
saBucAmlee ToAbKO OT &, U a,:

xXp =8 (xm a’n)'

Hecmorpss Ha coBepmenHo unyio ¢opMmMy, 3To ypaBHe-
HUue 3KBUBAJEHTHO HANIEMY KaHOHHYeCKOMY IIpeficTaBlie-
HHIO, TAK KaK OHO VTBep:Klaer, 4To 93JaHHHEe 3HAUCHUA
JapaMeTpoB £ M HAYaABHOI'O COCTOAHHA CHCTEeMH IOJHO-
CTHIO O peeNAT CJAeAymIee ee cocroAnne. Keaun On wH-
MeHep CBA3HA NMoHaOJI0faj HeMHoro 3a OMojioraMHA W IICH-
X0J0TaMu, OH CKa3aJ Obl, 9T0 OHU, IO-BUIUMOMY, IIpeillo~
YUTAIOT UMeTh Jello ¢ OecimyMHEIME cucTeMamn. I 8To ero
saMeuaHre He OBLno Ob1 0aHANBHOCTDHIO, TAK KaKk UMEeHHO Oec-
NIYMHE® CUCTEMEl OTKPHIBAIOT HIPOCTOP AJIA CTPOroro He-
clIefoBaHud,
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ABJEHNA,
CBABAHHEE ¢ IOCTOSHCTBOM

22.1. Tlepemernas Ha3bBaeTcd eTynenuaToit GpyHKued
B olpefielIcHHOM VHTepBale HaOMOMeHUA, ec/il ee N3MeHe-
HUA B 9TOM MHTepBale HPOUCXO/AT MITHOBEHHMMU 1 KoHe9-
HEIMH CKa49KaMU B HeKOTOpHle JUCKpETHHIe MOMEHTH (9H-
CJI0 KOTOPHIX KOHEYHO), TOTHA KaKk MY CKAIKaMy ee
3HAYeHUe NOCTOAHHO.

22,2, Jlna Toro 9To0H YCTAHOBUTH OCHOBHLIE CBOMCTBA
CTyIeH4aToN QYHRIHUY B HEKOTOpO# cHCcTeMe, paccMOoTpUM
claefyomuil mpuMep.

Ha HeBecomo#l mpyskuHe IofBemeH IPY3UK MacCH m.
Ecny npyRuUHY HATAHYTH CIMIIKOM CHJIBbHO, To oHa o00o0-
pBeTcA U rpy3uk OyfeT cBobopro nagars. Ilyers gua ysenn-
deHuA JJIUHE NPYKUHH Ha 1 cw TpeOyeTca cuma k Jun u
TaKad e CHIIa IPOTUBOIOIOKHOT0 HANMPABRIEHN A Tped yeTcd
1A CRATHA NpY:RUHH. ]| BiKeHHle Ipy3uKa OymeM xapak-
Tepu30BaTh paccToAHWeM ¥ N0 BepPTUKANHU CBepXy BHUS OT
 IIOJIOMEHUA NPYMUHEH B OTCYTCTBHe I'PY3HKA.

Ecau B Ha9aabHH MOMEHT BpeMeHH NOMecTUTh IM'PYy3HK
BHIIEe HJAN HIKe TOUKHM NOKOA, ero ABW/KeHHe OyneTr olk-
CHIBATLCA Y paBHEHVEM

d dz |
3’2("7’ E)zgm—-kx, (1)

rfie g — yCKOopeHye CHJH THKeCTH. JTO YpaBHEHHe MOKHO
OpEBeCTH K HaHOHWYecKodl dopMe HOACTaHOBKON r=x,,
dxldt=z,:

dz,[dt =2

al

dryJdt=g — L a. (2)

Ecar npyxutna oOopBercss, £ cTaHer paBHHM Hynl0 #
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ypaBHEHHA OpHoOpeTaroT BUX
dwl/dt=x2,
(3)
dz,/dt=g.

Ilpeguonomum, yTo npyxuHa oOpeBaeTcs IOpH pacTs-
jKeHnH Ha aavay X,

YloBenenue Takoil cucTeMH MoMHO M3ydaThb ABYMA JK-
BUBAJCHTHHMN clocobamm. Mu MoxeM paccmarpmBars k
Kak IapaMmerp cucTeMsul (z,, Z,), ¥3MeHEHHEe KOTOPOro mepe-
BORUT ypaBHeHnH (2) B ypaBuenua (3) (cm. § 21.1). Ilpu

L2 I,

- ——
5“5 . (Gt
-

A B
©ur. 69. Iloxe cucremm (r,, z,) MO paspuBa WpYy-
KIHL (A) 1 nocie pasprnBa (B).

IlpaBee nyHKTADHON JuHRA N6NA Ae CYmWECTBYET, TaKk Kax IIDHA
PacTAiKeHNR Ha ONUHY X NpyHEKHHA paspLiBacTCHA.

aTroM wnode A cHcTeMn Oyner NDepeXofMTb B Nodae B
(¢ur. 69).

Hpu apyrom nomxome MbHi MoykeM paccMaTpuBaTh Z,,
x, I £ KaKk Tpu HepeMeHHHe HeKOTOpOM CUCTeMH. JTo —
oupeneldeMas COCTOAHWEM cHcTeMa, o0dajapmad efuH-
CTBEHHFIM IloJleM, M3o0pakeHHHIM Ha ¢ur. 70. Ilpu rarom
nofixofie crymeH4YaTas (yEKOus Fo/KHA OHTH BBeieHA B
KaHOHMYIeCKWe YPpaBHEHUS. ITO MOIKHO ¢jeNaTh, Hampu-
Mep, TakK:

dkjdt =g (§-+§th (@(X—a)}—k), (@)

.rHe K — HavanbHoe 3HadeHUe nepeMednoi k, a ¢ — 0oab-
moe Nodo;EATedbHoe duciao. Illpu g—-oo noBemenue k crpe-
MHATCA K CTyNeH9aToil QyHKIuM.
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Jlpyrags BO3MOKHOCTH — HUCIONb30BaHNe O-QyHKIUN
Jmpaka, omopegenenHo cregywomumu ycaosuamu: §(u)=0
npu u-0, a opu u=0 crpemurcad K GeCKOHEYHOCTH TaK,

q9To
(v'o)

\ 8(@du=1.

—Q0

Ecma du/dt=8{gp(u, v, ...)}, 10 du/dt Gymer paBHo Hym i
BCIOAY, KpOMe 3Ha49eHUHR u, v, ..., 00pamaomux ¢ B HYIb.

Qur, 70. Ilone cucTeMsl ¢ TpemMs MEPEMEHHEIMHU,

Ilpm sTx 3Hadenumax O(u) MTHOBEHHO CTAHOBUTCA DeCKo-
He9HO 0OAbIIONi U U MeHAETCA KOHEYHEIM cKadkoM. Ilpak-
TAYECKAA TMOJNb3a HTUX NpEACTABICHNA HEBeINKA, OFHAKO
OHH HMOIT OOABINYI0 TEOPeTHIECKYI0 WEHHOCTH, IOKABH-
‘Baf, 9T0 cTyHmeHYaTsie PYHKIUA MOXHCHO BKIOYATS B KaHO-
HU9eCKOe I pefcTaBlieHNe CHCTEMEL.

22.3. B cucreme, ompefelisgieMoll COCTOAHNEM, ¢TYIeHIA-
Tasa (YyHAKIUA MeHAeT CBoe 3HAUeHWEe TOJBKO B OIpefeleH-
HEX CQCTOAHHAX CHCTEMHl, HA3HBAEMHX KPHTHY€CKOMHA
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Ha ¢ur. 70, sanpumep, TAKUMHE COCTOSHUAMH AJIA CTYIeH-
gartoll pyEKmAK K, mMeroreii HaganbHoe 3HadeHne K , OynyT
Bce TOYKH IIocKocTr k=K (BepXHAA HI0CKOCTH), JeKamue
cupaBa of z,=X. |

Boo6me roBops, KpUTAYECKHE COCTOAHNA MOFYT OHITH
PacIoNOKeHE Tpom3BoAbHOo. OfHAKO OOHMYHO 3TO paclo-
JokeHHe HelpepHBHO. B 9TOM cIydae cymecTByeT KpATH-
YeCKasaA MOBEPXHOCTH

(P(k, Lyy oo .,$n)=0,

KOoTopafg IpH AAHHOM & OTHelnser KPUTHYECKHe COCTOAHUSA
or nekputndecknx. Hanpumep, ma ¢ur. 70 31a 1oBepXHOCTH
mepeceKaerca ¢ mMaockocTbo k=K mo musmn z, =X. (Ilnoc-
KocTh k=0 He IepecexaeTca ¢ KPUTUUECKON MOBEPXHOCTHIO,
TaK KAK B HAmeH CHUCTeMeé HeT COCTOAHMWI, B KOTOPHX K
MeHAI0CH OH Iocie Toro, Kak ¢TaX0 PABHEIM HYJIO.)

QOw9HO @ ABAAeTcA PYHKNHUEH TOALKO HEKOTODHX Iie-
PEMEHHKIX CUCTEMH. T aK, OTKPHTOE MIN 3aKpHTOEe MONoKe-
HOe TeaerpadHoro peie 3aBHCHT TOJIBKO OT ABYX IlepeMeH-
HEIX — HaJM9ud TOKAa B KAaTymKe H IpPeALIAYIIEro coc-
TOAHUA.

Taxue nepexInIennsa I KPUTHISCKUAS COCTOAHAA MOKHO
HabnopaTes B roMeocrare. Hpumrmdeckas moBepXHOCTDH (B
HepBoM NpubamKenun) mpefcTaBiseT ¢o0oil KBagparT, Kyo
WJIM YeTH peXMepHEHIl Ky0 B $a3oBoM MpPOCTPAHCTBE — B 3a-
BUCHMOCTH OT TOro, CKOJBKO MCIOJB3yeTcA OJOKOB (7Ba,
TpH WIU 9eTHpe). HpHTnieckue COCTOSHUSA PACUOIOIKEHE
B IpPOCTPAHCTBe BHe dToil mosepxHocTH. VI3-3a Haamdus
JI0§Ta B IEpeKInYaTeNAX KPUTAISCKHe MOBEPXHOCTA JIA
BKIJOUCHUS HOCKONBKO HE COBIAJAIOT ¢ IOBEPXHOCTAMH A
BHIKJIIOUEHHA.

Cuememovt ¢ HECKONODEUMU NOAAMNU

22.4. Ilpegmoinosum, 970 B OpeHAYOIeM IpUMepe KaKas-
TO HEW3BECTHAA HAM CHIA BpeMsS OT BpPEMEHH BHE3AIIHO
pBeT UPY:KUHY M TaK jie BHe3AIHO BQCCTAHABIMBAGT ee,
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Ecnu 65 32 BpeMAa HAONIONEOHUA IPOMBOMIO0 MHOIO TAKHX
AKTOB, MH cHeNaim OH BHBOJ, 9T0 9Ta oIpefeldeMas co-
CTOAHMEM CHcTeMa IollepeMeHHO obaagaer To moxem A,
To moieM B (cm. ¢ur. 69). :

Takylo cHECcTeMy MOMKHO Ha3BaTb CHCTeMoOH ¢ AByMs
HOJAMA. AHAJNOrHYHO, €CIM HAapPaMeTpPHl CHCTEME MOTYT
OpUHUMATH I pasAWInEX KoMOWHANWil 3HaveHHUil, BHe-
3alMHO CMEHAIMHX APYT [APYra B CHAY HEH3BECTHHX
HaM OpUINH, MBI MOYKEM CKa3aTh, 4TO CHCTEMa MMeeT I
IoJIeH.

22.5. C omnpefieieHHON! OCTOPOKHOCTHI0 MKl MOKEM WPO-
BECTH 3TO PACCYKAeHUe B 00paTHOM HAIIpaBiIeHNH, HCIIOJIb-
3yda cOoTBercTBHe, ommcanHoe B § 21.2. JleficrBurensuo,
XOTA 4YUCiO0 Hojde#l He oIpefedser duciaa HaGopoB 3Hade-
HUii DapaMerpoB, HO OHO [aeT NJAA BTOro UHUCIAA OMEHKY
crusy. CiepoBaTenbHo, mMojie, MeHAOMEeeCA KAK MepPBHHA paf
Oyks B § 9.13, Tpefyer, Kak MUHUMYM, 9eTHpEe 3HAYCHHAA Iia-
paMeTpoB, a mole, MeHAMINEeeCA NoF00H0 BTOPOMY PAAY,—

He MeHee 19. M
Ecan, naydas NoBeieHUEe cHcTeMi, Ha0nogaTenb obHa-

PY)KHBaeT, YT0 ee IIoJe OCTAeTCHA HEM3MEHHHM, OH, KO-
HEYHO, J0J/KeH 3aKIIYATH, YTO MAUHMMAJIbHOE YNCIO0 HAGO-
POB 3HAa4YeHWH TAapaMeTpoOB paBHo eaunnle. Kcam B moie
CHCTeMEl I[IPOM3OMIJI0 BHE3ANHOe N3MEHEHHMe H IoJy4YmB-
meecs moJie Dojiee He MEHAETCA, TO MUHAMAJGHEIM INCIOM
Ha0opoB [JJaS HoBoOIro IonaA Gyjer onaTh eguHHUa. B aToM
ciydae SKCIepHMEHTaTOop BIpaBe cAesaTh BHBOJ (§ 7.13),
9TO IIaPAMETPH CHCTeMH MOJIKHEL BeCTH ce0f no Mewbvwiell
Mepe KaK CTyleH4YaTHe (YHKIMU, TAK KAK IOCTOAHHEI®
PyHKnum He MorJH 0Ll NPHBECTA K IPOHCIEAIIEMY H3Me-
HEHHI0, a 9ACTHYHO IOCTOAHHKE QYHKIUA NaJn OB W3JIvmn-
Hee pasHooOpasme moJeil.

Ceeprycmoitvueas cCucmemda

22.6. B§7.26 6nimo yxe mano ompefeldeHNe N ONUCAHE
npocreiimue cBOHCTBA CBEPXYCTONIMBHIX (yIABTpacTaOMIL-
HHX) cncreM. Mu, ogHako, majinmM HoBoe, IHCTO MATEMATH-
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qecKoe oIpefeleHne, TAK KAaK 9TO YMEHBIIUT B0O3MOKHOCTH
Helopa3yMeHUNl M CO3JACT OCHOBY [JA KOIUYeCTBEHHOrO
UCCNeJ0OBAHNA CBepXyCTOMIUBOCTH.

CBepXycToiduBas cucTeMa FOI;KHA COCTOATH M3 IJaB-
HEIX IIepeMeHHHX Ir; W cTYNeHYaTHX QYHKIWHA a,, OTpHIeM
1ed0e IMIpefcTaBlIAeT co00H cHCTeMYy, OIpefeldeMyio CO-
CcTOAHUEM:

dz;/dt =f, (z; a) (i=1,..., n),
da;/dt=g; (x; a) (i=1, 2, ...).

DOyurnum g; JOMKHEN HMETH BHJ, aHAJOIMIHLIA YIOMAHY-
ToMy B § 22.2. Pellpe3eHTaTUBHASA TOYKA, COOTBETCTBYIOMIAA
HAaYaJbHOMY COCTOAHHIO CHCTeMbI, PACIOJNO}KEeHAa BHYTPH
KpuTHdecKod moBepxHocTH ¢(r)=—0 — moBepXHOCTH, Ha
KOTOpPOM HU3MeHAITCA 3HAUYGHUA CTYNEeHUYATHX (YHKI[HIMA.
B MomeHT m3MeHeHHMA HOBbIe 3HAUCHUSA @ NPEJCTABIAIOT CO-
Goii caydaiiHEle BRIOOPKHM W3 HEKOTOPOTO 3aJaHHOIO pac-
OpeReIeHuA. .
Y paBHeHHA I'IaBHHX HepeMeHAHX romeocrara (§ 19.11

MMeT BUJ
dx;ldt =a; 2, 4-a;,2,+a; 2,402, (i=1, 2, 3, 4).

i 11

3mech a;, — CcTymeHYaTHe (YHKOUM, 3HAYeHMA KOTOPHX
paBHOMEpHO pacupefeieHH Mexay — 1 m -+ 1. Kpurnue-
CKHe IOBEPXHOCTH 3THX CTYNEHYATHX QYHKOWHE mpuban-

. ¥ 4
HeHHO OUHMCHBAIOTCA YpABHEHHUAMU ]x[z—[-t— , IpA9eM Kaj-

nasg cTyleHYaTas QyHKIUA a;; MEHsET CBOG 3HAUEHNE TONBKO
TOIZ[a, KOIZLA COOTBETCTBYIOIEE Z; HEPCCEKART KPUTUICCKYIO
IOBEPXHOCTb.

Tak Kak q;; MeHAKTCA CKAYKAMH, TO, HACKOIbKO MHE
M3BECTHO, AHAJUTHYECKOe HHTeIpApOBaHUe 3TUX fuddeper-
IIMaJbHLIX YpaBHeHHil HeBo3aMokHO. Ho onucanue cucteMsl,
YpPaBHeHHA I yKasaHUe IOpsgKa cIyJaiHEX BHOOpPOK, Xa-
PAKTePU3YIOIUX I0JOMKeHHe YHUCEIeKTOPOB, OLHO3HATHO
OnpefesisioT MoBefienue 2; U a;;. IlosTomy mosesenue cuce-
MBI MOKeT OHITh M3Y9eHO ¢ JNI000M CTeIeHBI0 TOYHOCTH ¢
IOMOMbIO IMCJIEHHEIX METO/0B,
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22.7. Croubko B cpegueM Tpebyerca mpob ajsa oThHICKA-
HUS OKOHYATeJblloro mols? Kcaum aias cBepXyCTOMYHMBOM
CHCTEMEI CYIMEeCTBYET BePOATHOCTE P TOr'0, YTO HOBOE II0Ie
IJIaBHEX IepeMeHHHIX 0yjeT yCTOHINBO, M BepOATHOCTH MO~
Jeil He3aBUCHMEI, TO cpefiHee 4Hclo HOJel (BKIo0IaA OKOH-
9aTeAbHOE) paBHO 1/p. IT0o BEAHO U3 cASAYOIIEro paccysxe-
audA. [lepBoe mote Oyger OKOHIATENBHEIM ¢ BepOATHOCTHIO
p 1 He OyJer OKOHYATENBHHM ¢ BEPOATHOCTBI ¢=1—p.
B mocnegmeM ciyZae BTopoe IoJe TAKKE ¢ BEPOATHOCTHIO
p OyIeT OoKOHYATENBHHM X C BEepOATHOCTHIO ¢ — HET, TaK
970 00Iafd BepOATHOCTH TOTO, YTO OHO OY/ACT OKOHYATEID-
HEIM, paBHa p¢g, 4 BepPOATHOCTH TOro, 9T0 HpOMU30IAET
Iepexof, K TpeTheMy IO0JdI0, paBHA ¢°. AHAJOrHYHO Be-
POATHOCTS TOrO, 9TO OKOHYATEJIBHEIM OyleT U-e IIolie,

paBEa pg”~'. OTciofa cpegHee YMCI0 HeoOXOMUMEIX Ipod
PaBHO

P12pq+4-3pg* 1- ... +upg* 7 - ...
p-l-pq—I—Pq’-I—----i-pq T TP

YacmuuHast Ne3asucumocms

22.8. M nzyqanu fieiicTBUe NepeMEHHHKX ApYT HA APYTa,
HAOJdOdaA moBeeHMe Bceell cucTeMil B meloM. Ho Heabasn
JU CKAa3aTh 9T0-HUOYAh O HEIOCPEJCTBEHHOM BJIMAHWHU Off-
HOi mepeMeHHON Ha gpyryio? UHEIME clioBaMu, MOMKHO U
paclpefednTs NOpUUNHY HN3MEHEHHA ONHOH IepeMeHHOU
M@Ky APYTUMHU TepPEeMEHHKIMM CHCTEOMEI, CKa3aB, 4To Ta-
Kafg-TO YacThb ero BRI3BAHA OJHOI IIepPeMEHHOI, a TAKAaA-TO
9acTh — Apyroii? Boobme roBopd, HeNb3A — H3MCHEHHE
OTJeIpHBX MEPEMEHHBIX 3aBHCHT OT MOBEJACHUA BCECH CH-
cTeMbI B IeJIOM H He MO)KerT ObITh pasgeneno. Hanpumep,
ecn dx/dt=sin z-4-z¢’, mpuaem z=7%2, y=2, to 3a 0,01
eIMHUIEL BpeMeHU BelndmHa x Bospacraer Ha 0,042, Ho 8T0
9uCA0 HeAb3s pasOWTh HA [IBe IACTH, TAK YTOOH ofHA Onjda
o0yCIOBlIeHa BEIWYRMHON &, a JApyrag — BeAWIHHOU Y.
Toxrko B 0TAeNbHEIX MPOCTHX CIyJaAX M3MEHEHHS® MOKHO
NpeACTaBHTE B BUIe CYMMbl TAKAX cJaraeMex, Ho B Omo-
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JOTMYECKHAX CHMCTeMaX TaKue CIyJIaHW BCTpedaroTcs KpaiiHe
pelKo, XOTA OHE He ABJAITCA UCKIINYUTCILHLIMI B TeO-
peTudecKoOn (u3snKe.

) 22.9. Ilyers mama cumcTeMma, ompefexsaeMas COCTOSHHCM,
&e mojie, AMHAA MOBEIeHNUA B HeM M yIacTOK P 3ToH JUHNHA.
HJano TaxiKe, 4To Z, — YACTUYHO LOCTOAHHASA ¢yurousa.
Torga 9KBEBAJNeATHH CAefYyOmUe OATH YTBOP/AKASHUM, TAK
970 HCTUHHOCTh (WIMW JIOKHOCTH) OZHOT'O W3 HHX BjedeT
3a co00#l MCTHHHOCTH (MIM JOKHOCTH) BCeX APYTHX:

1) x, ectb KoHCTaHTAa (HefieiicTBywOmas uepeMeHHAdA);

2) dzx,/dt =0;
3) foleves @y o) =0,

0 -
4) T,=1p HEBABUCUMO OT I,

5)) FP (z°; t)Exp Ipu TaKHX f{, KOTOpPEE He BEIBOAAT JH-
HUIO 3a Ipefein ydacTxKa P.

(IIpu 8TOM Bce, ecTeCTBEHHO, OTHOCHTCA K 3aJaHHOMY
y9acTKy P.) IKBUBAJeHTHOCTH JEer'Ko clefyeT W3 CBOICTB
ypaBHenni § 19.9 m mx muTerpanos.

22.10. IlycTs nana cucrema, onpegenaseMasi COCTOAHAEM,
M IBa HAYAJbHEE COCTOAHHUA, OTIAYA0INHeCa TOIALKO 3HA-

ueHMAMH. z; (pasHocTs paBHa Azj). Ecau nameHeHme &,
OFMHAKOBO B 000UX CIy9asX, MH FOBOPUM, 9TO I, He 3aBH-
CHT OT T, AHAINTHIECKH ITO BHIIAAJUT TaK:

Fk("'c:’a s o vy .’E_(;', ce oy dt):
sz(x'l)’ “eey xg—\—Ax;, “aay dt). (1)

Jlpyrumum cioBamu, I, He 3aBUCHT OT &;, €CIH IIOBE/ICHME
T, He MEHAETCA OT TOro, 9T0 B HAYANLHOM COCTOAHHH Zj

usMeneHno Ha Az;. (He myraiite usmenenne Az; ¢ H3MeHe-
HueM dt.)

JTO0 49acTHOe oIpefelieHUe CIYXKUT OCHOBOH AiA JNAlb-
HeAmuX 0000menuii. B mpakTudecKuX NpuUAOKEeHUAX yPpaB-

nenne (1) copasegnuBo npH MoGHX Az} (BO3MOMKHO, BHYTPH
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HEeKOTopoil korednoil ofxactu) m gug n00HX HAYAILHHEX
COCTOAHUN z, (TaKe, BO3MOKHO, BHYTPH HEKOTOPOM Ko-
HedHONl o00sacTH). B aTOoM clyYae He3aBHCHMOCTH I, OT
T; OUPEASIACTCH YCIOBUOM

4 0 __

J
Honeuno, Kak u Becerga, moiiskHa ORTH yKasaHa 00JacTh, B
KOTOpOM BHIIQJHAGTCA JAaHHOE COOTHOmIeHMe (3TO YKAa3aHUE
MOKeT OHTH ABHEIM HJIN MOpa3yMeBAThHCH).

Cxremvt eozdeticmewit

22,11, Meray cxemoit HenocpeICTBEHHEIX BO3IeACTBUN U
KAaHOHUIeCKUM HpefcTaBlleHueM CUCTOMH CYIIECTBYET mpo-
cTag ¢BA3b. O THPABIAACH OT IIparMaTHICCKON U BMITMPUIE-
CKOM TOYKU 3peHUA, BEICKa3aHHO B § 2.7, MBI IpejIII0NOKHAM,
4To RAOIOFATENh UCCIeLYeT CHCTeMY ¢ HOMOIIHIO IePBUY-
HHX onepanuil. B pesyiasTare oH moaydaer ¢pyHKuun F,
(§ 19.7), 3aTem f;, a TaK)Ke CXEeMHE HEIOCPEICTBEHHHX BO3-
neitcremit (§ 4.12). Ilpu 9T0M B cxeMe HenocpedcmseHHbLx BO3-
MefcTBUI cTpedKa OymeT uaTH oT T; K &, TOIAa ¥ TOIBKO
TOT7a, KOI7la B KAHOHMYEeCKOM ITPe/{CTABJIeHHHY T, ABHO BXO-
auT B f,. (O6macTs m3MeHeHWs apryMeHTOB HpeAlloxara-
eTcd 3aJaHHOI.)

22.12. MoskHO TOoKa3aTh, YTO B CcXeMe KOHEYHbIT BO3-
JleACTBUA CTPeNKA OT Z; K I, NPOBOAUTCH B TOM M TOIBKO

B TOM CJydYae, Korja B ypaBHenuu § 19.7 x;’ ABHO BXOJAT

B [', (B HeKoTOpO# 3agaHHOil o0xacTH).

Doxee moiHO 3TH BOOpPOCH OHAM paccMOTpessl B mep-
BOM H3JaHWU, HO ceiidac HeoOXOXUMOCTH B HX I0oApoOHOM
H3JI0KEeHUU HeT.) -

22.13. IlojsiesHo 3aMeTUTh, YTO ecJau TAHH n TOYeK, TO
npu doboM ducie IpoU3BOJIBHO IPOBEICHHABIX CTPEIOK Mo~
JYYeHHYI0 CXeMY MOKHO TPAKTOBATE KAK CXCMY HEIOoCpef-
CTBEHHHIX BO3/ECTBHI., JTOT0 HEIb3A CKA3aTh 0 cXeMe Ko-
HEYHHX BoajeiicTBmii. B camoM Hele, ecim B TaKOH cxeme
Be/[YT CTPEIKN OT p K ¢, & 0T ¢ K T', TO OJi7KHA OHITH W CTped-
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S~

Ka oT p K r. CilefloBaTe1bHO, ©CIH CcXeMa HeloCPeACTBEHHEIX
BO3JIeCTBUH MoYKeT UMeTh 1000 BU, TO CXeMa KOHETHELX
BO3/eiicTB il JOMKHA 001a8aTh CBOIICTBOM TPA H3UTUBHOCTH.

22.14. Temepb MBI MOJEM CTPOTO HPOBEPATH TE3HUC, BHI-
crasapauil B § 12.10. Ha dur. 47 gana cxema memocpenct-
BeHHHIX Bo3jeicTsuil. llpenmonaraercs, 4ronenoe u3oin-
POBAHHO H IpeAcTaBIseT co0oil cucTeMy, oIpeeageMyio
cocroandeM. (Jlas- wpaTeocTH ME OymeM 0003HAYATH WH-
nexcamMa 4, B m C nmio0bie mepeMeHHEBIe U3 MHOMecTB A,
B u C coorBercTBenHo.) Torfa KamoHW4ecKoe IpejcTaBiIe-
HYe I1eJIOr0 JOJIKHO UMeTh BUJ

é’A=fA (Z4) Zp), _
@B:fB (an X B+ xC')’ (1)
te=fc (Zp Z¢),

NpUIeM X, He BXOJUT B f 4, 8 T, He BXORUT B f.. JlorasKeM Te-
Iephb JBe YACTH TEOPEeMBI.

1) IIycte B — nocrosanase GyHKMEE (B HEKOTOPOIi 3a-
Ramaoi 06nacTr). O003HAYMM COBOKYIIHOCTh HX 3HAYEHMH

uepes f3. Torga Bepxaee ypaBHeHue cucTeMH (1) mpmanmaeT
BH]I

Ta=14 (24, B).

JTO IOKABLIBAET, YTO CUCTEMA I, ONIpefesisaeTcs cOCTOAHUEM
(moxa § mocTosmno). Jladee, muTerpain F, 8TUX ypaBHe-
HUA HE MOI'YT COepsKaTh 2%, M0dTOMY cHCTeMA A He 3aBH-
cut or cucteMmsl C.

Amajorudno jlokasuBaercs, 9To ' — cucTeMa, ompene-
JAfieMas COCTOAHMUEM | He 3asmcAman oT 4. CiegoBaTensno,
NocToSHCTBO ¢QyHKINA B cay;xur 6apbepoM, IpeBpamao-
muM A m ' B He 3aBHCHMEIC IPYT OT ApYyra CHCTOMH, OIIpe-
TelAeMEIe COCTOSHHEM.

2) Joxasem obpartmoe. IlycTh mMeeTca B3ammopefcr-
Bue Moy A u B u mexny Bun C, 50 A u (' HenmocpeACTBeH-
HO He B3aummopeicTBymT. IlycTh, manmee, cmcremMa, COCTaB-
Nernag u3 A, B u C, oupepienserca cocToaameMm. Haxonen,
IIyCTh YCTAHOBIEHO, YTo cucTeMbl A u C HesaBHCHMH ofiHA
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OT Jipyro H TaxMe ONpeZeNslOTCA CcOCTOAHHEM. UYTo
MOKHO CKa3aTb 0 IepeMeHHHXicucreMu B?

OTCYTCTBHE CBABH MEHTY ¥4 1 C IoKazHBaeT, YTo
KaHOHWYECKOe IpeJCcTABIeHHe MAA A HOKHO HMeTb BHJ
IepBoli CTpOKHM B cucTreMe ypaBHenuit (1):

Zg=Fa (T4, Tp).
YauTeBas, 9To B aToM ypasHennu A Oyger cucreMoii, on-
pedenaeMoil cOCTOSHUEM, TOJNLKO B TOM clydae, ec/Iu 3Ha-
dennf B He MEHAITCA €O BpeMeHeM, NOIAYYNMM, UTO Zn
EOJKHBI OHTH HOCTOAHHEIMH (YHKIIUAMH.



Jdumepamypd

Ashby W. Ross, Adaptiveness and equilibrium, Journal
of Mental Science, 86, 478; 1940.

Ashby W. R oss., The physical origin of adaptation by trial
and error, Journal of general Psychology, 32, 13; 1945.

Ashby W. Ross., Effect of controls on stability, Nature,
155, 242; 1945.

Ashby W. R oss., Interrelations between stabilities of parts
within a whole dynamic system, Journal of comparative
and physiological Psychology, 40, 1; 1947.

Ashby W. R oss., The nervous system as physical machine:
with special reference to the origin of adaptive behaviour,
Mind, 56, 1; 1947.

Ashby W. Ross., Design for a brain, Electronic Engineering,
20, 379; 1948,

Ashby W. Ross., The stability of a randomly assembled
nerve-network. Electroencephalography and clinical Neuro-
physiology, 2, 471; 1950.

Ashby W. R oss.,, Can a mechanical chess-player outplay, its
designer? British Journal for the Philosophy of Science,
3, 44; 1952.

Ashby W. Ross., An introduction to cybernetics, London,
3rd imp., 1958.

Bourbaki N., Théorie des ensembles; facsicule de résultats,
A. S. E. I. No. 1141; Paris; 1951.

Bourbaki N., Algébre. A. S. E. 1. No. 1144.

Bourbaki N., Topologie. A. S. E. 1. No. 1142,

Boyd D. A, Nie L. W. Congenital universal indifference
to pain, Archives of Neurology and Psychiatry, 61, 402; 1949.

Cannon W. B. The wisdom of the body. London, 1932.

Carey E. J.,, Massopust L. C.,, Zeit W,, Haus-
halter E., Schmitz J. Experimental pathologic
effects of traumatic shock on motor end plates in skeletal
muscle, Journal of Neuropathology and experimental Neu-
rology, 4, 134; 1945.

Cowles J. T. Food-tokens as incentives for learning by chim-
panzees. Comparative Psychology, Monographs, 14, No.
71; 1937—1938.

Dancoff S. M.,, Quastler H. Information content and
error rate of living things. In «Information theory in biolo-
gy», edited ., Quastler. Urbana, 1953.

Girden E.,, Culler E. Conditioned responses in curatised
striate muscle in dogs, Journal of comparative Psyshology,
23, 261; 1937.



394 Jumepamypa

. .

Grant W. T. Graphic methods in the neurological examinati-
on: wavy tracings to record motor control, Bulletin of the
Los Angeles Neurological Society, 12, 104; 1947.

Grindley G. C. The formation of a simple habit in guinea-
pigs, British Journal of Psychology, 23, 127; 1932—1933.

Harrison R. G. Observations on the living developing nerve
fiber, Proceedings of the Society for experimental Biology
and Medicine, 4, 140; 1906—1907,

Hilgard E. R.,, Marquis D. G. Conditioning and lear-
ning. New York, 1940.

Holmes S. J. A tentative classification of the forms of animal
behavior. Journal of comparative Psychology, 2, 173; 1922.

Humphrey G. The nature of learning. London, 1933.

Hurwitz A. Uber dic Bedingungen, unter welchen eine
Gleichung nur Wurzeln mit negativen reelen Teilen besitzt.
Mathematische Annalen, 46, 273; 1895.

Jenn i(I)l gs H. S. Behavior of the lower organisms. New York,
1906.

Lashley K. 8. Nervous mechanisms in learning. In «The
foundations of experimental psychology», edited C. Mur-
chison. Worcester, 1929.

Levi G. Ricerche sperimentali sovra elementi nervosi svilup-

ati «in vitro». Archiv fiir experimentelle Zellforschung,
s 244; 1925—1926.

Lorente De No, R. Vestihulo-ocular reflex arc. Archives of
Neurology and Psychiatry, 30, 245; 1933.

McDougall W. Psychology. New York, 1912.

Marina A. Die Relationen des Palae-encephalons (Edinger)

" sind nicht fix. Neurologisches Centralblatt, 34, 338; 1915.

Morgan C. L1loyd. Habit and instinct. London, 1896.

Mowrer O. H. An experimental analogue of «regression»
with incidental observations on «reaction-formation». Jour-
nal of abnormal and social Psychology, 35, 56; 1940.

Miller G. E, Pilzecker A. Experimentelle Beitrige
zur Lehre vom Gedachtnis. Zeitscbrift fiir Psychologie
und Physiologie der Sinnesorgane. Ergénzungsband No. 1;
1900.

Nyquist H. Regeneration theory. Bell System technical
Journal, 14, 126; 1932.

Parker G. The evolution of man. New Haven, 1922.

Pauling L. 1In Cerebral mechanisms in behavior, edited
Lloyd A. Jeffress. New York, 1951.

Pavlov I. P. Conditioned reflexes. Oxford, 1927.

Riguet J. Sur les rapports entre les concepts de machine de
multipole et de structure algébrique. Comptes rendues de
l'Acagemie des Science, 237, 425; 1953.

Robinson E. S. Some factors determining the degree of ret-
roactive inhibition. Psychological Monographs, 28, No.
128; 1920.



Jlume pamypa 395

Rosenblueth A, Wiener N.,, Bigelow J. Beha-
VE}(Z’); purpose and teleology. Philosophy of Science, 10, 18;
1943.

Shannon C E.,, Weaver W. The mathematical theory
of communication. Urbana, 1949.

Sherrington C. S. Tbhe integrative action of the nervous
system, New Haven, 19086.

Skaggs E. B. Further studies in retroactive inhibition.
Psychological Monographs, 34, No. 161; 1925.

Sommerhoff G. Analytical biology. Oxford, 1920.

Speidel C. C. Activities of amoehoid growth cones, sheath
cells, and myelin segments as revealed by prolonged obser-
vation of individual nerve fibers in frog tadpoles. American
Journal of Anatomy, 52, 1; 1933.

Speidel C. C. Effects of metrazol on tissues of frog tadpoles
with special reference to the injury and recovery of indivi-
dual nerve fihers. Proceedings of the American Philosophical
Society, 83, 349; 1940.

Sperry R. W. Effect of crossing nerves to antagonistic limb
muscles in the monkey. Archives of Neurology and Psychi-
atry, 98, 452; 1947.

Temple G. General principles of quantum theory. London,
2 nd ed., 1942. .

Wiener N. Cybernetics. New York, 1948.

Wolfe J. B. Effectiveness of token-rewards for chimpanzees.
Comparative Psychology Monographs, 12, No. 60; 1935—
1936.

Youn gsJ. Z. In «Evolution». edited G. R. de Beer. Oxford,
1938.



OI'JMABJEHUE

ITpepgucnoRre K PYCCKOMY MBTMAHHIO . .. ., & .+ « « & « o« « & 9
Ilpegucaoeue asropa Ko BTOpOMY W3JAaHHIO . . . . . . . . . 1b
I3 npemucioBusd aBTOpa K IEpPBOMYy u3jaHuMKO . . . . . . . 17

PnmaBsa 4. HpoGmema . . . . . . . . . . ... .. .. 19
PejaexTopHoe noBeieHHe M NOBefeHHEe, NPHOOPETEHHOE
OYTeM HAYICHUA . . . . « o v o o o « « o = « « « . 20
B3auMOOTHOIIEHNA MCHIY YACTAME . . . . o « o « o 29
Tl'enetrmaecKuilt KOETPOAb (PYHKIHMH MO3T& . . . . . « « 28
OrpaHudenns B HCIOJL30BAHUN YIOTPeOAsseMIX IOHATHH 29
CogHaHMue . . . . . . . « v v v v e e
Hpobaema . . . .. . . ... ¢ ... .o.... 34

'maBa 2. [ImmamMmuccxme cucrems . . . . . . . . . 36

IlepeMentiags M cuCTEMA . . . . o « . .+ .« .« .« .« o O8
Meron «onepanuity (paGoumi mpuem) . . . . . . . . . 41
Da3oBOE IPOCTPAHCTBO M HOAE . . . . . . . . . . . 486
EcreCTBeHHAg CHCTEMA . . . . 4 & 4 o « v o« o+ o« o o 02
CrpaTerma HcclefoBaHMA CIOKHKIX CHCTEM . . . . . . 97
I'masa 3. Oprammsm xagmammma . . . . . . . ... . 60
XapaKTepHCTHKA HOBEXEHUA . . . . . . . . . . . . . 60
OpravimaM L cpPeia . . . . . + « « 4+ + « « « - +» . . 08
CymecTBeHHEIE HEPEMEHHEIE . . . . . . . « +« . « « « 16
’'maBa 4. CTalmiabHOCTD . . . , v v o « . v v . 79
(CXeMa HeIOCpeACTBeHHBIX BoajewcTsmit . . . . . . . . 87
ObpaTHasAg €BA3L . . . . - . . v v v v v v v ... 9
TTomCR TWEAM . . . . . v v v v v e v v v v v v . 93
CTabMILHOCTD M IEMOE . + & v ¢ o o o o « + + o o+ 9
F'masa 5. AjanrTangma Xar craOmipHOCTH . . . . ., . . 98
T'omeocTasz . . . . . ... ........... 98

ObobieriHoe NOHATHE I'oMeocTa3a . . . ., . . « . . . 103
BEDKEBaHME . . . . . . . . . v . v 4 e s . .. .108

CrabunpHocTsr W KooppumMammsa . . ., . . . . ., . . . 141

'masa 6. HapameTpnr . . . . . . . . . . . ... . 117
Ilapamerp w moste . . . . . . . . . ..., ., ..118



OzaasaeHie

397

PasfipasBEUTEeIT . . . .« . + « « o « o o o o v s
CoeuueHue AHUHAMHUICCKMNX CUCTCM . . . + + .+ -«
ITapamerp ® CTAaOMIBHOCTD . . . . . . +« « .+ .
PaBHOBeCHEE COCTOAMMS TAaCTO M IEIOI0 . . . . .
'nmasa 7. Yaprpacrabuanmaa cucremMa . . . . . .
HeoOxopuMuIe HpefIoChIKE ajanTamyy . . . . . .
CraepcrBus pBoifHOW oOpaTHoOd CBA3H . . . . . .
CrynmeHdgaTeie QYHKIHEE . . . . « « « « « o o o

CucTeMsl, copepsKaniyze cTynendarhie MeXaHus3Mul . . .
YapTpacTabuapHags CHCTEMA . . . « . « .

F'amaBa 8 ToMCOCTAT . . v v v v v v v v v v o &
T'omeocraT Kak MeXapmusM, cnocoﬁnmu K afanTanmy
JpeecwpoBKa . . . . . . . . . . ..o
O Beroropnix MHHUMEX pefeKTax . . . .

I''naBa 9. YaprpacraGuianHOCTH B ;KHBOM OpTamH3Me
CryleHuaThe MEXAHU3MEL B OpraHmaMe . . . . . .
O BO3MOKHOU MOJEKYAAPHOH OCHOBE NaMATH . .
HeobxonpMe JAM CTyIeRdaThie MeXaHWUSMEL? . . .
®opmer obparHOH CBA3ZK . . . . . o . .
Homtpomes meam . . .. . . . . . « v v o . .
Femorunm w yarTpactabuabHOCTE . . . . . . . .
BeBOZE . . . . . . . . .. 0o e e
I'maBa 10. Hosropapmasica curyanus .
IloBrOopsfomasca caATyam¥st . . . . « . .+ .

-
L
-

- L] *

AKRYMyIATOp afamTaummit . . .°. . . . « .+ . . .
I'xasBa 11. Cucrema ¢ noliHoi B3aUMOCBA3LIO HIEMCHTOB
Bpemsa, neoOxommmoe [Jad agalTamgud . . . . . .
RymMyasTuBHaag afalTallEA . . « + « o o « o o 4

I’maBa 12. BpéMeHBag He3aBMCUMOCThH. . . . .
HesaBucmmocrs . . . . . .

- - - - L ] - - - L] -

122
124

. 126

127

. 129

ChencTBUA HOCTOAHCTBA IEPEeMEHHEIX B OTAENbHBIX HOM-

chTeMax L] - & % % L - L - * L ] - * L] - - L] L] - L) L ]
ChepctBus cTabuabHOCTH OTRENAbHEIX HOACHCTEM . . .

I'nmapa 13. CucreMa ¢ oTgefbHEMU CTabUabHEIME HOCHC-

;TeMaMH * - ] - - > - - .. * L ] - - - * L ] L)
I(BU:KeHME K PABHOBECUIO . . . .+ +« & « « & o o
Jucnepcus . . . .

JloRaauzaupua B Homc'raﬁmmou CUCTEME « + + » »

129
137
139
147
154

156
162
170
181

185
187
191
193
196
198
201
204
206
208
241
219
219
227

233
235

241
245

250
254
260
263



398 Qzaasaenue

I'maBa 14. IloBropunie pasapa:kuTeam m UpPUBHIKAHEME , .
IIpEBHIKAHHE . . . . v v v v v v v v e v e e e e
CiralBie BOBMYLIEHMST . . + v v v o o o v v o o o o .

I'masa 15. AnanTanua B nTepaTUBHLIX CHCTEMaX U CHCTEMAX

¢ IOCHAENOBATEILHBIM COCQUHEHHeM vacTeil . .
ApanTanus B UTEPATUBHBIX CUCTEMAX . . . . . . .+ .
ITocaepoBaTenbHad AHANTAIHMA . + + o & o o o o o« o

I'naBa 46. Aganranusa B MyapTHcTaOHIBHOI cucTeMe , .
Cpepa ¢ GoapmuM 9HCIOM CBH3EH . ., . . . + . .
Cpepma ¢ MadBIM YHCIOM CBA3CH . . v + o « o o o .
PerporpasHoe TOPMOMEHHE . . . . « . « + o o « &

I'maBa 17. BenoMoraTedbHRE PErylsTOpHble MEXaHHU3MBI
CBA3M MEEAY YacCTAMH MO3TA . . . . . + + « + o «
BcenomorarenbHEle PeryaaTopHEE MEXaHH3MHL . . . . .
Pacnpenenenune oOpaTHHX CBS3€H . , . . + 4 o « «

F'naBa 18. YculeHH3A QJBOTAHHA . . . . « & o o «
Ot6op B cucTeMe, oHpeneaseMOd COCTOSAHHEM . . . . .
YCUTeHHAA AMAOTAIMA . v . « & o o « & o o o o o =

PedoMe . . . . . L e e e e e e e e e e e e e e e e

IIpHAOKEHEA . . .« & . v v v v v v v e v e e e e e e e e

'masa 19. Cacremm, onpeneaseMhie cOCTOAHHEM . , . .
JIOTMKE MeXaHH3MA . . . . % & v v o v o « o o o
HaHOHWIeCKOEe TIPEACTABIAGHIE . . . . . & + o o o« &
IIpeobpazoBainsg KaHOHHIECKOro HpencTaBIeHAs . . .

IF'm1aBa 20. YeTOMUHBOCTD . . . & + v « v v v v « o o
BepoATHOCTE YCTOMYMBOCTH . . . . o & & o « o « &

F'maBa 21. IMapaMeTpbI . . . . . . . v v « v « v o « W
OOBEAMHEHHEE CHCTEMBL . . . v v v o o o o o o o o
CucreMa, onpefenseMas COCTOAHHEM . . . . . « . .

F'nmaBa 22. fIBieHusg, CBA3AHHBIE ¢ MOCTOAHCTBOM . . .
CHCTEeMH C HECKOABKUAMHE TOXAMHE . . . . « « o s o
CBepxycromumBasg CHCTEMA . . . . . . . & & « o« » &
YacTHuHaA HE3aBHCHMOCTE . . . . . . . . « « « .
CXeMB BO3AEHCTBHHM . . . . . v v o« v o « o o o« «

”HTBpaTypa . . . - . . . ] ] [ ] L] » . . » . . - » L -

268
269
276

279
285

289
296
296
299
308

313
313
321
325

330
330
339
338
341

343
344
347
353

358
365

370
375
379
382
385
386
388
390
393



Y. Pocc 3mbnm

ROHCTPYEI(MA MO3rQ

Penaurop A. B. JIEBHHA
Xynomuur H., C. X mMeneecran
X yIoateCTReHHEH PEeaKTOD
H. B. 3omosa
TeX N UCCEUIT PETaKTOD
B, IT. Pubruna
Hoppertop A. A. Toaxywrum

Crano B npoussoucTBo 24/IV-62 r.
Honnuncamo ® newat¥ 4/VIII-62 r.
ByMmara 84 X 108!/, 6,3 OyM. .
20,5 mew, Jjg. Ya.-usia. a. 17,3.
Han. Ne 4/0461. Tlena 1 p. 36 1.
3aras Ne 2968

U3OATEJIBCTBO
UHOCTPAHHOIM JIJUTEPATVYPHRI
Mocksa, 1-i1 PmrcCKHiL liep., 2

liepBaa OO6pasnosan Tunorpadun
uMeHu A. A, H1aHOBA
MOCKOBCKOTO COpONCHOr0 COBHADXO0S8a
MockBa, -4, Banosana, 28




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>







    /HEB (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


