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!. B B e B e H H e 

HHSKOSHepreTHQ6CKH6 T60p6MH ,ltnR KOMnTOHOBCKOrO pacceR

HHR 6HnH nonyqeHH 6~6 B nRTHA6CRTYX rosax/l-3/. B STHX paH

HHX p860T8X, OCHOBYB8RCL H8 KB8HTOBOI TeOpHH nona, onpe,~tenft

XH 8MDnBTYAY KOMnTOHOBCKOrO paCC6HHHR H8 HyKnOHe npH CTpeu

X6HHH SHeprHH fi8,lt8m~ero ~TOH8 K Hynm. C T6X nop KHOrHe 8B

TOpY H60,ltHOKp8THO BOSBp8~8.llHCD K HHSKOaHepr6THQ6CKHM T60pe

U8y/4-9/. HHSK6aHepreTHQ6CKH6 TeopeMH 6YnH T8KX6 nonyqeHY 

,ltnR ,~tpyrHX npo~eCCOB C yq&CTH6M ~OTOHOB/10-!3/, B TOM QHC.ll6 

,ltnR ~OTOpOXS6HHR 9f-K630H8 H8 HyK.llOHe/14/- H3B6CTH8H T60-

peua Kponna H Pysepuaaa. 

A6ap6aaen H roBA6eprepl15/ npe,~t.llOKH.llH T8K H83YB86MH" 

nJj-M8TpHQHYI" DO,ltXOA ,ltnH p8CCUOTp6HHH KOMDTOH-~KT8, 
KOTOpYI OCHOB8H H8 HCDO.llb30B8HHH ,ltHCnepcKOHHOrO npe,ltCT8Bne

HHH ,lt.llH "npJIB6A6HHYX11 CDHp8.llbHYX 8MD.llHTYAt 06.ll8,lt86T pR,ltOU 

npeKUY~6CTB no Cp8BH6HHm C ,ltpyrHMH H B OC066HHOCTH npOCT npH 

p8CCMOTP6HHH KOMDTOH-~6KT8 H8 MHW6HH CO CDHHOM 0. 

0,JtH8KO B CXyqae p8CC6HHHR ~TOH8 H8 HYK.llOH6 BYBOA ycnoa

HR6TCH, K TOMY ae CT8HOBHTCR Henp8BH.llbHHM KpHT6pJII cnp8B6A.llH

BOCTH Teopeu (OHH no A6ap6aaeny H roBA6eprepy onpeAenanHcb 

H8.llHQH6M KHH6.118THQ6CKHX MHOUT6.ll6A (~ ~ yl ( tJ/j ~ ) & 

Y CDHp8.llLHYX 8MDnHTYA) H 0~6HK8 TOQHOCTH, C KOTOpol 60pHOBCKHA 

Q.ll6H onpe,JteXReT CnHp8.llLHym 8MnnHTYAY npH HHSKHX SHeprHRX -

0 ( 8 a+&) • 3TH TPYAHOCTK BYasaay Teu, QTO yKaaaaHHe 

&BTOpY acnoXLaymT "npxBe.~teHHYe" CnHp&.llLHYe a.llnnBTYAY B S-
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KBHB:ne, KOTOpble CB060~Hbl OT KHHeM8TH'l6CKHX OC06e!IHOCTeM not, 

HO CO~epll8T OC06e!IHOCTI/I no 1) • C npHBllelleHHeM t -K8H8ll:&

Hb1X CllHpa:n:&llbiX 8Mnll111Ty~ H KpOCCHHr-COOTHOWeHH6M HM y~BllOCI> 

BbiHBHT:& KHHeMaTH'leCKYJO oco6eHHOCT:& a TO'l:Ke S= mfl. 111 npa

BH:JI:&IIo O~eiii/ITI> llOpH~OK TOllHOCTH. ~llfl paCCMOTpeHHH KOMllTOH

a~eKT8 118 MHWeHl/1 CO Clli/IHOM OAHH H BbiWe, 8 TBKJ[e ~llfl ApyrHX 

~OTOII-BAPOHHbiX npo~eCCOB HenocpeACTBeHHOe llpHMeHeHHe YKB38H

HOrO M6TOA8 38TPYAHHTell:&HO. 

B pa60T8X/l6 ,l?/ Allfl nonyll611HH HH3KOSHepreTHll6CKIIIX TeO

pew 6blnH IIICnOll:&30B8Hbl TBK H83biB8eMble perynHpiii30B8HHble CllH

pan:&Hble awnnHTy~bl, CB060~Hble OT KHHeMBTH'leCKHX OC06eHHOCTei 

no o6eHM nepeYeHHbiM S H t • )lBHHblii UeTOA 1 06nBABll 60ll:&

WO~ o6wHOCT:&10 1 ~86T B03MOZHOCT:& B~HHbiM 06p830M paCCUOTpeT:& 

~enbiM K:nacc po~CTBeHHbiX npo~eccoB - pacce!IHHe 6eauaccoBo~ 

ll8CTHUbl (~OTOH8 HllH rpBBHTOHB) HB MHW6HI/I C npOH3BOll:&llbiM CnH

HOM H BblliBHT:& KHHeUBTH'lBCKYIO npHpO~y HH3K03HepreTH'leCKHX TBO

peM. 3TOT MeTO~ UOZHO llpHM6HHT:& H K ~pyrHU ~OTOH-BAPOHHbiM 

npoueccau. 

B HBCTOllwBI pa6oTe npe~:nO~BHHbll B/!6 ,!?/ MBTOA npHM6HH

BTCll AllH p8CCMOTp6HI/IH ~OTOpoa~eHI/IH Sf -M630H8 118 HyKllOHe. 

Mbl llOnylli/IM HH3KOSHepreTH'l6CKI/I~ npe~en ~nil onpe~e:neHHbiX KOM-

6HHBUH.il t -KBHBll:&llbiX CI1Hp8ll:&HbiX 8Mlllll!TY,ll 1 KOTOpbiB B npe.zte

ne HyneBO~ MBCCbl BH6W.H6rO 8f -M630H8 C TO'lHOCT:&IO AO BTOpOrO 

llOpH~KB 110 3HeprHH onpe~enHIOTCH 60pHOBCKHMI/I (llOlliOCHbiMH) llll6-

H8UH. 
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2. AHCnepCHOHHbiB COOTHOM6HHH H KIIIH6MBTI/Ill6CKH6 OC066HHOCTH 

,llnH llOllYllBHIIIH HH3KOSH6pr6TH,Il6CKI/IX Teope.M B /!6 ,!?/ pac

CU8TpHB8lli/ICl> AHCilepCIIIOHHbl6 COOTHOWBHHH ~llll perynHpH30B81!HbiX 

cnxpan:&HbiX aun:JIHTY~· 

CTporoe AOK838TBll:&CTBO AHCnepCIIIOHHbiX COOTHOW6HH.il B paw

KBX KBBHTOBO.il TeOpHH llOnH AllH pBCCBIIHHll ~-M630HB HB HYKllO

H6 ABll H.H.Eoro:ni060B e~e B 1956 rOAY (cu. KHHrH/IS;l 9/). ilep

Bbl.il ycnex B AOK838T6ll:&CTBB AHCllBpCHOHHbiX COOTHOWBHH.il Bbi3B8ll 

K aHSHK HX MHOrO'lHCll6HHbl6 npHM6HBHHll K paanH'lHbiU npoueCCBM 

(cu.,aanpHUe~20f). )l:JIH ~TOPO&ABHHH llHOHB HB HYKllOHB AHPI16p

CHOHHb16 COOTHOWBHHH 6bi:JIH no:nyqeHbl B pa6oTe A.A.AoryHOBB, 

n.)l.ConoB:&BBB H A.H.TBBXBnHA36/2I/. 

,l(JICI16pCHOHHb16 COOTHOmeHHll OK83BllHC:& YA06Hblll H 6CT6CTB611-

Hblll annapBTOM ,llllH OllHCBHHH B38HMO,llBACTBHH 3ll6MBHT8pHbiX llBC

THU, 8 COOTBBTCTBYIOII!BH TBXHHKB B T.H. 11 s -MBTPHilHOM 11 110AXO

A6 (cu., HBnpHMep,/221) npeBparx:nac:& B ueny10 OTpac:n:& wHaHKH 

SllBIIBHTBpHbiX llBCTHU, HB 38BHCHWY~ OT KBBHTOBO.il TeOpHH 110llfl 1 

HB KOTOpO.il OHB nepBOHB'lBlli>HO 683HpOBBll8C:&. 

~H3JiqecKH6 CllHpBn:&HbiB BMfillHTYAhl, OllHCHBaJO~HB npo-

UBCC pBCCBHHHH flOIIHMO AHHBMH'lBCKHX OC066HHOCTeM, KOTOpbiB Oll

pe,ll6llHIOTCH AHCnepCHOHHbiiiH COOTHOWBHHHIIH, HUeiOT ewe H AOnOllHH

TBll:&Hble KHHBUBTHqecKHe OC066HHOCTH, o6yCllOBneHHbiB HBllH'l:HeM y 

llBCTHU CllHHB. (CyweCTBYIOT H OC06eHHOCTH 1 B03HHKBIOII!HB H3-38 

HepBBBIICTBB MBCC ll8CTHU, yllBCTBYIOWHX B npoueccax, (cu., HB

npHYep/23/). 

B pa6ore124/ 6blna peweHa aBAB'lB o BbiAeneHHH KHHewaTH'le

cKHX OC06eHHOCTeR, CBH38HHbiX CO CllHHOY, H3 CflHpBn:&HbiX SMilDH

TY~ npOH3BOll:&HOrO AByxqaCTH'lHOrO npouecca C YllBCTHeM MBCCHBHHX 
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118CTKU. B pa60T6/ZS/ 6WnH BW~6&6HW KHH6M8TH116CKK6 OC066H

HOCTH no S R t )UIH pelltJUIJt C 1118CTH6M il>OTOHOB (c Y116TOM 

K811H6pOB011HOA HHB8pH8HTHOCTH) K onpe~6&6HW perynHpH30B8HHW6 

CfiHpan~HW6 8MfillHTYAW, KOTOpwe HM6DT T8KY~ ae 8H8!HTK116CKY~ 

CTpyKTypy, K8K HHB8pH8HTHW6 BKnnHTYAW Hoca/26/, T.e. y~oBne
TBOPH~T ,llHCfi6pCHOHHWU COOTHOW6HHHM. 

PerynHpHaOBBHH!IIe aiiilnHTYAW G~;~,:>-2_{ S,t} H lfll!
aaqecxHe cmtpan'J>H!IIe aunnHTYAW dJOTOp0ll.l{6HHH !Jr -Me30Ha Ha 

HYK110He B CHCT6M6 J.t6HTp8 MaCC t -KaH8118 1: o· ( S,t) 
CBH38HW COOTHOWeHH6M :S 1 ~ A.t_ 

f::t. (~.t) == f~-(t-f)P(t-4rn'-)o. 
'}.fJi ,., ~.2. 

r~ ~ "'i ~. i ±. j (r, i) . 
[ ~ ~,O>lt~. ( ) 1 -l,O;),~. 

3.ztec~o d.- 1 p 1 f 1 1 - 11Hcna, aeBKCHIIIHe ~Tt aaaqeaKA 

cnxpan~oaocTeA (cu. Ta6nKI(a I B pa6oTe/25/) J (s.l} 
- npKBe;~~eaaaH aunnHTYAB: ~0; ),A,. 

r{ ( s,{) 
J~JOi)t~.t. r t (s,t) = 

j~Oi~::\1 ~~)'",-j1l (CAI~')I~,<Jll 
rAe ft= A:!t -?1" } et -yron p8CC6HHKH 

~e ;: -t-+ 2.(~-"()\.~-J 
t ./!'lt-'f~1 

IlpH Bs IPHKCHPOBaHHOM H r:' __, 0 ten e~ 
C., I }._ 

KOHe11Hill. 
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3. HuaxoaHepreTH116CKMe Teopeuw 

JlnH npol(ecca dJOTopoQeHHH B S -xaaane, 

K(K) + fV(p1) ~ ~(q} +!V(Pt) } 
B npe.ztene, KOr.ztB MBCCa BHeUIHBrO 9f -Me30Ha p8Bll8 HY1lll, HUe-

6M C116;lly~~He COOTHOWeHHH Mell,l{y nepeMBHHWMH MaH,llenJ>CT8M8 H 

B611H11HHOA HMfiY1l~C8 118CTHJ.t p K yrnOM pacceHHHR 6s 
B CHCTeMe 1(6HTpa MBCC 

' 
t. ~- .tp2 ( 1- tm e1) , t 

£ S-rn 

P- -- -

r,Jte S::(K-tf,)tl i=-(t<-q)t; K, 1), ~ 1 ~ - 1leTwpex

b- 3HeprHH fl>OTOII8 9 
HMfiY11LCW COOTBeTCTBYiliiiHX 118CTHJ.t, 

yYl - M8CC8 HYK110H8. 

llpH 4>HKCHpOB8HHOM Gs 
H3 3THX fl>OpMyn C1leAYeT, liTO 

, B npe,~tene HK3KHX aueprHA 

s~ml H -t~o. 
B t -Kaaane t 

{V('>-,) -t IV( P.1) ~ ~ ("Al) + 1f ' 
npouecc OfiHCWBBeTCH BOCeMJ>Il Cfi.Kp811J>HWMH 8Mfi11HTYA8MH. (3,lleC~ 

B CK06K8X YK838HW CfiHP81lJ>HOCTH COOTBeTCTBYil~HX 1laCTKJ.t). ~H

B8pH8HTHOCTJ> OTHOCHTenJ>HO npOCTpBHCTBeHHWX OTpa•eHHA OCT8BIIH-

6T He38BHCH14hi~IH 116TWp6 t H8fipHM6p, TBKHe: 

ltfO;'It'l.t (r,t.) ' 1~10;-''I·''.z {s,-t) 1 j~fOi 'h'1z (r.~) 
H 

j~fo·,-',2- 1'2 (s,!). 
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PBCCMOTPHM B npe~6H6, KOr~a MBCCB BH6WHero 8f-M630H8 

pBBHB Hynv, CBH38HHN6 C STHMH 8MnnHTY~BMH cne~yD~H6 peryHH-

pH30B8HHhl6 8MnnHTYlthl: ,.. 

I [ At ( rt f. )~ = + sJ = - s .~) - J tf,t ~ ( t,t)- Elo;'lt"} ) i Lfo;•J1 •11 -fo;-'lz.-''2. 1 

~ ( _ r- 1 [""i ( J"! ~ t,~ ::: r,-.1 r~ = s,.f:}t !,i 
l. ) - IO; '/1-''z(' } ~{-l. -'f.,.,t 1_10;'~-"t -lo;-"z t, ( } . 

KaK Y11.6 OTMeqanoc:&, peryHHpH30B8HHN6 BMllHHTY~hl f:'i {s,4) 1 i:•·l)_ 
YAOBn6TBOPHDT l!HCnepcHOHHhiM COOTHOW6HHHM. AHcnepCHOHHhl6 COOT

HOW6HHH 663 BN11HT8HHH l!H.R r. (S, ~) npH <I>HKCHpOB8HHOU .5 
~ 

HM6DT BH.zt o0 
1 

F(s,i)=~13 (s,i)+ ~J J !~~i· ~({)(~,l)+ 
~ l io 

f A!L rt ... J(s u')} 
-1- J {/-L( l 1 I 

Uo 
r~e ~- (1:) (.s, {) H 

~ 

F'.(uJ ( S, U) 
~ - a6cop6~.tHOHHJi6 

118CTH COOTBBTCTBYllUIBit <I>YHKI.tHH B l- H U- KBHanax. 0l!HO-

qaCTHIIHJiit llOHDCHOit BKHB~ P/3 C s, t) BJi~eneH. OH HM6-

eT l!HHBMHqecKH~ nonmc B TOIIKe S=~~. B HHameu npH6Hxze

HHH no aneKTpouarHHTHhiM B38HMO,zt6ACTBHHM t
0 
="ft., U0 =(ttt +ff 

Bhlp811.8HH6 B <I>HrypHhiX CK06K8X 1 npe,ztCT8BHftllUI66 BKH8,lt OT KOHTH

Hyyua, HBnft6TCft peryHHpHOit <I>YHKI.tH6it B TOqKe t = 0, TBK K8K 

CO.zt6PZHT perynapH30B8HHhl8 BMllHHTYAhlo 
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flepeXOAH K npHB6.zt6HHNM CnHpan:&HNM 8MnHKTyA8M, nonyqaeM 

A~ f+ fB( 
J_to;''•'•(s,<l- J-to;-'~-.P·') = j.:_ s,!) + 

' { J-.a ~ f1 (•)(s,r) + J ~~· ~~'(s,tl}} 
t{- ~'-t t 1 LA u 

3f 'r' ('f"t1 )Z 

H 
"'t. "t. 13 ~ (s.t) + J (s,t) = J {s,t) + 
-10;''1-'1

2 
-iOj -''z."z. l. 

J ~r { (' _K_ t1 c~)(s ~·) + jf)O ~ f'.(uJr. ')} + 1.. j t'-t rt ,'t U'-IA t tf,IA 
fJf 4f' (lhf l ' 

r~e 

1,6 (s,t)~ lJ,8[r,-t), .f,8(r.t):-l/i-4.,..t ~
6

{r,!) 
60pHOBCKH6 qneHN. 

flpH <I>HKCMpOBBHHOU 

£2 "-(s-'""'t)t"'t.. 
e~ H US JINX aHeprKHX WOTOH8 E:.., 0 

B npe.ztene t _..,0 ueHaBeCTHN~ BKna~ 

OT KOHTHHYYMB no~aBnH6TCH MHOXHT6H6M t (\.. E ~ H MN nony-

11881& HCKOM08 HK3K03Hepr6TH116CK06 llOB6ABHH6. 

3BM6THM 1 liTO Ubi UHCSHH ,ltJ!H peryHHpM30B8HHhiX aunnHTY~ 

P,( ~.t) .ztHCnepcMOHHYe cooTHomeHHH 6ea BhiiiHTBHMA. KaK 

H3B6CTH0 1 qHcno BN11HT8HHU OUp6A6nft6TCft BCHNllTOTHKOU aunnHTy

AN, KOTOpy~ UOXHO UOCTyHHpOBST:b HJ!H ze p8CCM8TpMB8T:b B paM

KSX onpe.zt6H8HHO~ MOABHH (uanpHMep, B p8MK8X UO,ztenH PeAZB). 

0AH8KO AHft llOHY116HHH HH3K03HBpreTH118CKHX T60p6M B03UO.HN6 

BhlqHT8HHH H6 HrpamT pOHH, TBK K8K BN11HT8T6H:bHN6 qneHhl, TBK ze 
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KaK paCCM8TpHB86MH« BKnaA OT KOHTHHYYMB,flOAaBnftnHCb OW OAH

HBKOBbiM MHOlKHTe:neu t ~st. 
TaKHM oOpaaou, YKB38HHH8 KOKOHHaUHH t-KSHSnbHbiX BKfl-

:nHTYJl npH !flHKCHpollBHHOM Ss H E. -t 0 onpe,lle:naJDTCft no

nJDCHbiMH (OopHOBCKKYB) qneHSKH B npeAe:ne OeauSCCOBOrO BH8WH8-

ro UHOHa H B HH3W6K UOpftAK8 flO aneKTpOMSrHHTHbiM B88HMO,ll6~CT

BHftlol C TQqnOCTbll AO 0 ( tl) : 
A~ __i "'t re( t 

J-to·,•lt'lz (s,!)- l-lo;-'/2.-''2 (.s,~):: jt r,~) + Q(t,), 

1\ t 1\~ ! (s.t)- J (s.~)= r~(r,{) + o(c') 
-ro; ''1-''1 -to; -Yt '11 t · 

~Be ApyrHe KOKOHHSUHH t -KSHS:nbHbiX 8Mn:IIHTYA 1 CBft38HHH8 C 

perynapH30B8HHbiUH 8Ufl:IIHTY,ll8MH 1 He CO,ll8p.ST KHHBKSTHqecKyiD 

ocoOeuaocn B ToqKe t = 0, H noaTouy Henocpe,llCTBeuaoe 

npHU6H6HH8 BbiW6YK838HHOrO M8TOA8 A:IIH HHX He ,ll88T HX HH3KO

auepreTHqecK08 noBeABHHe. 

4. 3 8 K n ID q e H H 8 

B paOoTe oooo~aeTCH npe,llnoaeHHWH paaee ueTOJl nonyqeaHa 

HH3K03HepreTHqeCKHX Teopeu H8 cnyqaH 8HS:IIH38 DOB8A8HHH llpH 

HH3KKX 3HeprHHX onpe,ll8:118HHHX KOM0HH8UXI t-K8HS:IlbHbiX CflH-

pSnbHHX aunnHTYA ~oropoZ,lleHHR ~-ueaoaa ua ayK:noae. ilo,ll

qepKHYTB KHH8U8THq8CK8H npHpO,llS HH3K03HepreTHqeCKHX TeopeK. 

0HH HB:IIRIDTCR C:II8,llCTBH8M ~Op8HU-HHB4pHaHTHOCTH OO~HX 8H8:1IH

THqecKHX CBO~CTB perynRpH30B8HHHX SMnnKTYA• PewaJD~ee 3HSqe

HH8 ,llnft nonyqeaHR HHaKoaaepreTHqecKHX Teopeu HueeT BUAeneuHe 
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H3 8lolll:IIHTYA KHHBM8THqecKHX OC008HHOCTe~: HH3K03HepreTHqeCKH8 

TeopeMbl nonyqSJDTCH AnH T6X KOioi0HH8UH~ CnHpanbHbiX aunnHTYAo 
L-f 

KOTOpble CO,ll6pZ8T KHH61o18THqecKHH KHO~TBnb ~ . 

ABTOP BHpazaeT rny6oKyro OnaroASPHOCTb A.H.Ta»xenH,llae aa 

HHTepec K paOoTe H U6HHb16 aaueqSHHH, B.P.rapCBBBHHWllH:IIH, 

C.E.repacHuoBy, B.M.~yOoBHKy, B.r.KaAHweBcxo~o~y, B.A.MaTBeeBy, 

P.M.MypaAHHy, H.E.CxaqKoBy H A.A.XenawBHnH aa noneanble oO

cy~eHHH. 
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