HHe FOMYHKyJAyca, HCKYCCTBeHHOTO 9YeJ0BeUKa B Kojbe — fajlexa oT
peannszanuu. Ho cerogua Hayka B COCTOAHHUHM ITOCTPOUTH COJePKa-
TeApHEe (W3dYeckue Mojednm jgobuoiormueckoii m Omodormueckoi
9BOJIIO{ UM,

§ 17.2. MopeauposaHue KoGIOJNOrIIECKOf IBOTIOMNI

V3no:uM MOfeNbHYIO Teopulo caMoop2aiudayul MAKEDPOMOACKYL,
mpeano:keHEyIo ditrenom (1971).

Camoopeanuzayus  ceseKyus BO3MOSKHEL, eciil a0moTeHHAA MoO-
JeKylApHAsA cHCTeMa XapaKrephmayercs MeTalboJru3MOM, CaMOBOCHPO-
u3BEegeHNEM M MyTa0MIABHOCTHO. JTO Tpu HEOGXOAMMBIX YCJIOBHA.
MeraGonmam o3Hauaer, 910 cHCTeMa ARIAercd OTKPHTOH, B HeH HpoO- -
HCXOQUT HoAMMepm3amusa M pacimaj noimMepoB. Tak Kak cucrema
nmalieka o7 paBHOBeCHs, 9TH JBa Hpomecca HE CBA3aHE yCIOBHACM
MEKpOcKOUMiecKoi ofpatumoctn. Ias mopmep:kanms Meraboamsua
HeoOXOQUM NPATOK BelllecTBa, obmagaioiierc u3GhTKOM CcBOGOAHOIT
9HEePIMH — B cIyYae HYKJIEGHHOBHIX KHCIOT dT0 HyKIeosmpTpHdocda-
. CaMoBocHpoM3BeleHNEe — MATPUYHOE KoIMpoBaime MHoilmMepa —
03HAYAeT ABTOKAaTalnTHYecKmil ripomece. Hak OBIO MOKasaHO B Tia-
Bax 15 m 16, aBTokaramus Mo:ReT o00ecneduThL CaMOOpPTaHM3AIIIo.
Hakonen, Myraremes HeoGXxopuM i co3gaHUsA HOBOH HH(DOPMAmuIL.

Takaa cmerema MosKeT OHITL Ha3BaHAa JapBEHOBCKOH, echiu Ha
Hee Hallo'KeHH OlpelelleHHHe OTPAHNYHNBAOIAE YCIOBHA, CKarkeM,
ycloBue IOCTOAHHOH OpraHm3amuu, T. e. LOCTOAHHOHN cyMmMapHoi
KOHIEHTPAmIN DHEPrU30BAHHLIX MOHOMEPOB M CYMMapHON KOHICH-
TpPanEM NOJHMepPOB Bcex copros. i Takoro mOCTOAHCTBa RONKHBE
6sITh, nomo0paHsl Hajdekalmde NOTOKA MOHOMEPOB W IIOJWMepOB.

IIporus Teopum sponmonum J[lapsmHa BHBUTANOCH BO3pasKeHue,
Ka3aBmieecs BeCKHM: eCTECTBeHHBII or0op o3HagaeT BHIKABaNUe
pauboiee npumcmocobmenEnx. Ho KpurepmeM 1npucnoco0JeHHOCTH,
ananragun, Asiasercd soixusaHune. CuegoBatennHo, teopud Jlapsu-
Ha — HOPOYHEIA KpPYT, TaBTOJOIHA — OHA TOBOPUT AKOOK O BHIKUBA-
HAU BHI/RABAIOINHX.

B jeficrBuTearHOCTH KpPUTEpPHH AJalTalliA, KOTOPHM oOTBe4aeT
nauboapilce BEDKMBAaHWE IIOTOMCTBA, BIIOJNHE O0'HEKTHUBHEI, OHH OIlpe-
HeadTcd yeloBUAMHA cpefsl. Tak, HampuMmep, o0Texaemad ¢opma
TeNa aKynsHl, nelhr@UHA WIM TIOJNEHSA ONpefelnserTcd aganTanuei K
BOJHOI cpejie. DTUM, B CBOKW odYepejh, CO3NAlTCA yclaoBmdA, obecne-
9EBalOImle BEIKMBaHMe W pas3MHOKeHne. Poarn sBHemnmx yeaosuit
nUrpaloT orpaHMueHAA B MOJeNH JilreHa — yciloBHe HOCTOAHHOR op-
ragm3auu WiH, B JAPYTOM BAPHAHTe, YCIOBMe HOCTOAHHLIX IIOTOKOB.

Maremaruueckas Mofenb Jfirema sanvcelBacTcA cleayiommM ofpasoM. Wie-
eM n pa3AdIHEEIX COPTOB MOJMMepoB, HX KOHIEHTpanuu z;(i =1, 2, ..., n). Kamx-
aeti copT o61anaeT MeTaboaM3MOM, CHOCOGEH K @BTOPENPOAYKINHA ¥ MyTareHesy.

Empermieckne ypaBHeHNs UMEIOT BHJX
(Dox.

= (40;— D)7+ X 07+ (17.1)
i E z;
i=1
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3pecs A:Q;r; onmchBaer OhpasoBaHMe MoJMIMepa z; NyTeM aBTOKOMMDOBAHMUA,
D;z; — pacuag nonnmepa. MeTaGo,iu3M m aBTOPENpOAYKIAA CONEp/KATCA B Hep-
BOM WlerHe. BTopodH wieH ONICHIBAET MYTalluH — COPT HONMMEpOB i IOIyJaeT
[06aBogHbIe KON B Pe3ylIbTaTe COOTBETCTBYOIMMX OMIUGOK B COPTE HOINNMEPOB
§. Hanmune myranuil Beipa)kacTcA TaK:ke MHomHTeneMm Q; — darropom xavecr-
eéa. Q; = 1 osmawaer Geszoinubognoe kommposamne, 1 — Q; eccTs Mepa OHIAGOK.
CoO0TBETCTBENHO CIOPaBeIUB 3aKOH COXpaHeNnus

n n
24— 0)m =2 3 oy (17.2)
=1 1=1 j#!
Haxonen, seipamcane (17.1) comepmut o6mnit norox @,. IIpegmonaraercs, aro
n
MaKPOMOJEKYAB! § POMOPIMOHANLHO, T. €. KaK x;/n, rne n= 2 z;= const,
YXOJfiT M3 cHcTeMBl mnu RolaBiasoTcs B nee. HpoMe Toro, MoméT:lnpoucxonmb

pasbasieHne B pe3yibraTte NMPNTOKAa PacTBOPUTENS.
Taxum o0pa3om, NI0CTOAHCTBO O0INe#l Opraum3anyy BHIPAKAETCA YCIOBHAMYU

4,0, = const, 2 x; = n = const. (17.3)
]

Coxpanenne ommGoausix xouufi (17.2)

2 A= 3 o

=1 j#£l
CooTBETCTBEHHO
n n
(4 —D)z;=Ez; =—0, (17.4)
i=1 i=1
TaK Kak Z r, = = 0. Ilorox <Do KOMIIEHCHDYET NPORVKIUIO BCEeX MaKPOMONEKYIL
YpaBueuns (17 1) cBomsATCA K ypaBHEHHMAM
z, = W;—E®)z;+ X o7 (17.5)
I
rie
Wi = A4;Q; — D; (ceaexrusnas yennocry), (17.6)
E (1) = E x; = 0 (cpednasn npodykruenocrs). (17.7)

j=1 =1

Vpapnenua (17.5) seanBeiiHsl, Tak Kak E(f) cOZep:KUT Bce z;. ITOT 4leH Jaer
CKOJB3AIIMA W CAMODEryNMPYeMBIl NOTOK CaMOOpraHm3ammm. Y BENHMTIABACTCH
SUCI0 TeX Maxpomonexyn cejleKTUBHbIe MeHHOCTA W; KOTODHIX BBImIE mOpOra
E, . e. Wi — E > 0. YBeauuenne uX YHCAAQ CHBUTaeT nopor E B cropoHy Bce
GonpInIX 3Havenni, Hoka ge Oyner MOCTUTHYT OoNTuMyM E, paBHEI MaKCHUMaldh-
Hoil cedeKTHBHUR Leunocty W, Bcex nMel0IuXcsA BIOB;

E—Wp. (17.8)

CrefioBaTensHo, cucTeMa OyXeT CTPEMHUTAHCA K COCTOSANUIO 4CEAEKYUOHNOZ0
pasrosecuny, ABIAOMEMYCA, OHAKO, HeycTofigupeiM. Ono HapyImTCa npu mo-
ABNEHUM BeleJcTBNE Myranuii HOBOHR Komuu, obuaapatomeit Golee BHICOKOH ce-
JIEKTEBHOH IEHHOCTHIO, T. €. OTBevaomeil ycrosuio Wy, oy > W, Ilpn aToM cuc-
TeMa mepeiijler B HOBOE¢ COCTOAHME DPaBHOBeCHS M T. . OUNTAMI3ANMA TAKOTO
poRa MomeT OslTé HEMOHOTOMHON, TaK Kak MAKCIMYM CENEeKTUBHOHR IeHHOCTH

[L78 DUCET OT JANNOIrC DACHDONONCHNT HonnenTnanmi ; YAMARTANTIDVINTITOrN
W, sapmenTt OT JANICTC pAcHpeConEm ROUnenTpanmil zi, X4PANTCPHIYIOIMCrs

COCTOAHHE CPeJbI.
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OueBuIHO, UTO Kaskas MyTamusa, Belymas K POCTY CeNeKTUBHOH MEeHmHOCTH,
OTBeuaeT OTPUNATENBHON (PIYKTYaUAH TPOM3BOACTBA IHTPOLNH — BO3PACTAHUIO
ymopagowenocTy, Bospacranuio wHdopMaumm. ITo yKa3LIBAET @ HeyCTOHTH-
BOCTH cylOecTByOOIEro CTaAnnoHapHoro COCTOSAHUSA.

Hrak, kuHerudeckue ypappmenua manumcassl, (17.5), mago mx pemmnTs. Ilo-
cTapaeMca MpERAe BCEro MOHATH Ka4eCTBEHHO CMBICH Mojelm Jfrena.

CucreMy, 0 KoTopoit HjeT pedb, MOKHO IpPeJCTABHTH cede 3armio-
YeHHOH B AWK ¢ NOJYNPOHHI{aeMBIMH CTEHKaMH, Uepe3 KOTOpkIe
HPOXOAT MOHOMEPH M MONEKYJIH PacTBO-

20 PHUTEJIA, HO He MoluMepH. BHyTpn Amurka
HPOMCXOMUT HOJHEMepH3allia, MaTpHIHAM
peIIMKEAL A MAaKPOMOJIEKYJ H HX pacmal.
Maxpomoneryiapn ¢ Hanbouxpmeil cejiek-
THBHON HEHHOCTHI) peIIUOUPYIOTCH GbI-
CTpee BCEro, CJEeJ0BaTEABHO, UX YHCIO
B ANIMKE [OJKHO HapacTarb 3a CyeT
OCTAJBHHX MAaKPOMOJEGKYJ, KOTOPBIE «BHI-
mapawoT»y. Pacuersr ma IBM moadoctnio
a10 mogrBepskgaoT. Ha pue. 17.1 noxasa-
Puc. 17.4. Ot6op B cucreme HO IIOBECHME UeTHIPEX KOHKYPHPYIOMUIX
9eTHIpeX _ KOUKYDPHPYIOIIMX BHIOB MAKPOMOJEKYJ] C PasjHuHBIMH 3Ha-

Y
V2
4z

BHJIOBVIV WQITVL 102= » genmammu W, «BpixusaoT» Janmb  Te
3= We= OENH, y KOTOPHX CEIeKTHBHAA HEHHOCTH
MaKCHMAanbHa.

Ypaprenua (17.5) Moxio mpeobpasoBath k Popme

(1) = (M — E(t))Ei (1), (17.9)

rae E(t) onpegeneno (17.7), §; — «HopMaNbHBe MONBLY, NPEACTABAAOMEAE coGOi
JuHeitnsle KoMOwHAuuy z;. Maeem

n n
n= z; = D) & = const (17.10)
j=1 =1
n .
E@) = 3 AL W/n. (17.11)
=1

Pemenue cucremst (17.9) npm t— oo mMeer crexyiomme cBoifcTBa. Bee &;, musa
KOTOPHIX A; < E(t), CTPeMATCA K HYINI0, HeNPePHIBHO CABUras mOpor Iisa orbopa
E(t) B coorsercrBum c¢ (i7.11), moxa me ocTaHeTCA NIIIL OfUH «K6a3usudy
(0651960 «XUKMIl TUI» [TI0OC PACTpENeNeHne MYTAHTOB), XapaKTepiuayeMblii MaK-
CHMAJbHEIM COOCTBEHHBIM 3HAUEHUEM Amax. OTGOp OMMCHIBAETCH DKCTPEMANHHBIM
DPRALATOM o

E (t) - Atmax.

«KBaauBuny oTIMYIaeTCA 0T ¢BUAAY ¢ KOHUEHTPAUMEH T, TEM, ITO OH COREPIKUT
1@ TOJBKO AOMUHAHTHYI0 (POpMY («2saskas konusr), HO U BCE ©€ MYTAHTHL —
uopManbHag MOJa Em, OTBEUANOINAA Amax, €CTh JHMHEHHAA KoMOMHANMA KOHIEH-
TPANME Tm A KOENEHTPAUMH BCeX MYTAHTOB Im. BRIAX Zm B &, sAiBNAeTcA foMu-
HAPYIOIMUM.

Paccmorpnm snadenme Myrankil, daxrop kagectBa ;. MokEO mpeacTapuTh
cPearIo0 npOoAyKTHBHOCTh (17.7) B BUAE
Zm

(E,,—E..,), (1712

b3

_ 1 —
E=— (E.z -+ » Ep,) = Ep;p+
\ l#=m
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rae

Eif= Z Eiz, / 2 5= 2 2 Exyf(n— 2p).

m

VYcnosue ceaexkpuorroro papuosecus E = W, naet «papHoBecHYI0 J0JI0» 0T00-
PaHHOIO BUAA, T. €. €I0 OTHOCHTEJIbHOEe BHIKMBAHUE

z., w.. El?ém

—— == (17.13)
m - Elsém

Cranuonapnas gons omubounkix (Myrupopasmux) nemneit 4 — z,/n Dponopnmo-
HanpHa | — Qm.
g m o n A= On = Al t O A (1 On) (17.14)
" E,—E ., E o —Eim E,—E _n

Hpn Qm = 1 2, = n, 7. ¢. uponsomen Gbl BOANLIE 0T6OP «TRABHHIX Konuity, AO
RanbHeRMmAas B3BIONMA NpeKparwiack Obl. [ud apomonuun neoGXomguMBI MyTa-
ouu, T. €. 3HaYeHne (m, MeHbIIee 1, HO Gonbinee HeROToporo Qmin. 3HavenHE

Qmin HAX0IUTCA U3 YCIOBUA Tm = 0, T. e. cornacuo (17.13), W, = Ejxm. HMeem
D 4+ E

1> Qpy > Qi =~ =& {7.45)
m

®axTop KavecTsa ( omnpefeldeTcS TOTHOCTHIO Y3HABAHUA MOHOMepa DpH
MaTpuuHOii pefynauranuu. Ecian y3HaBaHue JaHHOTO 3BEHA HE3aBUCUMO OT y3-
HABaHUs [PYTUX SBEIbLEB, T. €. eCJA HeT KoONePaTHBUOCTH Y3HABAHUA, TO BEpO-
ATHOCTHL obpasonaus Ge3omuboTHOd Konud, CoNepKaINeil v 3BeHbeR, €CTh

Q=g (17.16)
THe ¢ — BEPOATHOCTh TOYHOrO BOCIPOM3BeNeHMA ORHoTo 3Bena. Cpasumsag
(17.16) ¢ (17.15), naxomuM

Ine Ine

Vmax < Toq ~ T—¢ (17.17)

TaKk Kak npm ¢, 6auskom K 1, In ¢ = 1 — ¢. Hepasencrso (17.17) ects ycionme
mopora, yCTaHABIMBAONee BCPXUMi Npefled Aas KoAMTIeCTBa uuopManmd, co-
AepKaulerocs B yCTOHIMBOM cauopenponyuupymmeucn cucreme.

§ 17.3. Urpossie Monenn m nudopManHOHHEBIC aCHEKTHI
€aMOOPraHN3AIHH

Ocnosnag npobaema, pemaeMas MONeApHON Teopmelt Jirema,—
3T0 mpobiieMa BO3HHKHOBEHHA YUODANOYEHHON CIPYKTYDH M3 HCXOL-
HOro Xaoca, npobmeMa Bo3uMrHOBeHHA mudopMamumu. Kax mer supme-
aM, TOABJIENHE YUOPAXOICHHOCTH M ee 0T60p X Toffep:KanHe Bo3-
MOMHBI B OTKDPHITON aBTOKAaTaIMTHIECKoil (MaTpmumoit) cmcreme,
HAXONAMENHCA BAAJHA 0T PaBHOBECHA.

CnygafiHyo caMo0pramEsamWi0 Xaoca H BO3HMKHOBeHHEe Heobpa-
THMOH sBONIOOUA TPyaHO cebe mpencrasmTh. B camoMm geme, wmcio
PA3ANYHBIX NOJMHYKNEOTHTHHIX medeit maamHO0 B v = 100 3Bennes,
LIOCTPOGHHKIX W3 9YeTHIpex HyKIeoTAmOB, pasHo 4'° =~ 10%, Cxyuaii-
HEIA BHIGOD HeNM ¢ onpeneNeHHOH NEPBHYHON CTPYKTYypoll mMeer
HEYTOKHEYI BePOATHOCTHh W, CAEJOBATENLHO, HO DeallnayeM.
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