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1l0cJle...Hee BpeUR B JlIIT8paType so 3HllltJlO CnnTIIQ ecltoe OTH O_eR IIG K 

nOTeHUMaJlhHO~ MelaH.3MY ~oH~aIBMeHTa II,el. BYRCRIIJlOCh 13,4/ , qTO 

JlMReRHO pacT~MI nOTeR~IIaJl o69cn9~9T ltoH~IBMeHT KaapltOB, cTporo 

rOB opa, TOJlhKO B paUKaX RepeJlRTIIBICTclOro ypaBHeHIIR mpeAIIRre~. P e

JlJlTlBII3aURJI 3Toro Y JlIUHeHlL1i B P'oMKaX KBaHTOB 01 T80pllH nOJlR I I l1.li11 

)tax e YpaB Hell JIJI .Rllpaxa 141 BueT It AeItOHf{JaIHMeRTy, ecn U IlOR Hy R no

TeH~BaJl - BeItTOpRYI (napaAOKC KJleIHa). Cy~ecTByeT TaltKe PH", pad OT/5~ 
B I<OTOPWC n0K8.38Ho. 'iTO iJ!~ I'pHHa KB8pK8 _OOT n OJ.ll)()hI B 

npMcyrCTBIlH JllfHelBO plCTylll.ero nOTeH~aJla npUIIXetUIJI .. e:J:AY KBl1I1lCtUII . 

B paOOTe 16/ H8. npMllepe TOqHO pe.aeMoR MO",8Jl1I IIIBJfHl"epa II 

ltOTOPM nOCJI1xIlna npOTonnOli nOTeRUllaJl hll OrO Ko~aRH..eIfT'l ", .,' • n018

3aSO CYlII.eCTBOBaSlle ocoO eHHOCT el ~YHl~R fpWHa l Bftp Ka. 

BlleCTe C Tell C 3ltCnepIIM eR T6UHOR TO'l1tM 3pelUIK CYIII.t!CTJlYC; T npoft -
BOnOJlOXRM T9HAeHUIIR nOATBepXAe HIIJI BeltT OpHOr o Ja HOI , 

ltoR~alllMeRTa, a 18.ltxe nOJle3RO CT If MAe. 0 ..imi n o .. /I0HH n "".1 AJllI oOlca-

HIIB cnnTp OC KOn1l1 TJl a e 7lYX ItB4P ItO II ""II. 

B CBeT e mJUlx n pOTHBOn OJlODY I T eH" 

aonpoc, c!l!0I*YJIIIPOIllHHWI B IItl:.JlIlUI II II aTa 

ltOB~IHlleRT TOJlh ~O C pOCTO.. nO TCIIUIUlNl 

B HaCTo_ eR pa(\OT e IlY )( OTQJlII t111 OO,1(\TII'" 

Hya HeRl-BlIO 181 Tono JlOrM'l8culi lluall":JM 

B OCROBe TonOJlOr~ec 1tO ro MemHII316a ·ltO Il~.H" 

",OBOARO eCTeCneHHYX AJlR KBa HT lJlol T60plll\ Jlon f 

I. KJaRTOBa RHe ReaOe Jl8aoi Teo p_II 

;l=- ~(~~)t -#- ''P~(~+~)1f (I) 
A A .1:' . "''' .,4' = 
F""o1-::' ~A " - d.,~ ?[A,.... AoIl,) t1 

npOBO",IITCR TOJlhltO B repMIIHaX ~1I3H ~eCU1t M Jl1l0POB OqHo-MJlMPIID.HTUWX 

nepeMetlBYX. 

n. KBaRTOJaHI8 Teop.. (I) oCYI'e C!IWI8TCIi B IOHe l IHO» n pOC1p6HCTBe

-Bpe yeRIl. nepexo... It 0 e CltOHeqHOIlY npOCTpaHcny co u p _eTc H n ocn 

BY""C JleHMII RaO.llDAAe6X (ceqeHIIJ, .BepO RTHocrel pacnaRl- " T ..... ). )l;OTO

pye H0P....pOMH.. Ra 1t0HeqHOe npOCTpaHCTBD-.pellJl. (COI'JB CHO TeOpOW 

Xaara 791, B OeCItOnqHOIi npocTp!lHCne cy.,CTByer TOlllo ltO U1lH1I·utRII 

.J" - 1I8.Tp~a 11 YI8.3aHBYI By.e nOpR.lOIt n epexoAll It l1e C1tOH81fIHU. 
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npOCTpaHCTBY eCT b ~H 3HqeCKH~ nyTb Anll odxo~ STOn llaTewaTHllecxoR 

Teopewli). 

1. lJlIl npocToTIi paeewoTpMw BRaqaJle g8a~T oBYD 3J1eKT~OlHRaMHlty 

(K3.r\). Iicxo.lUlliR .n.arpaHDlaH, OnHCIi88.DlllH\! 3nexTpqwarBMTHoe none, 

~ == -: 1)..;2. := i (do11.. - ~Aoll - ; (6'J'Jr ~.II;.)l (2) 

CO)lepXI!T lI.eHbmee 'IMC !J O nepeMeHIlIiX, 'JeM KOIffiOHeRT nO Jlil ~. CYTb 

od1llenpJIIlI IITLIX 8 HaCTOJllllee BpeMR enoc odoa KB8.ST08aHHII (2) COOT OMT B 

TOW, 'ITodll npeepaTRTb Bce 1t0ynOHeHTLI It.. 8 .J(SBaKH'te CItMe nepelleRBlie, 

COXpaHKB Tew CaMUM HBHYD Jl OpeRU-ItOBaPM8.RTROCtb TeopKH. 3Tf ..a-so C)le

!JaTb, ,llOdaBHB, naITpKll.ep, KanHOp O BO'lRo-HeMHBa.pMa8T~Ii\! 'I!JeH 

p,;;r =(q.. 4",,)«-1/.2 d) • Xopomo M3BeCTilO / 10/ . 'ITO TO'l Il8.H IWHltrutH 

rpMHa 3J1eKTpOHa B6nR~JI llaCCOBol! nOBep XHOCTH B now c JlYl/ae 3aBHCMT OT 

Ka!JMdpOBKH ~ ( _ cI ' 
-1 + ,).7' 3 ./ (3)G(p) .--... (p2_n-? Z) 

B 'laCTIIO CTB, A !JI! K8.JllI6pOBOK JIaH ,ll,8.y (d::: ~ ) B q.eRH ..8.Ha ( cI: I ) 
MIi nOlly'Ulell a6cyp~ p e3)'n bTaT : Blil/eT ijJyBltlUl1! fPHB6 aJleltTpOHa (T . e. 

HOp~pOBKa B onB OS O\! ¢fHKUMH) 

f; "'1 (p ~ f>1 ) G ( p) = / yj2. . ( / =f.. t;, ) ( 4) 

p -> ~ 
I 

~BeR IfYnil • (B Ta BpeMI! M it )l,Il II CB OOO,IUIOto aJleupOIIB. BeJUlI/}fHa ( 4) 

paslla eAHRKue: /YIII l = 1. ). l1apa.)l. OKCanb llw.l! pe3Yll !>TaT -KOH!llaI1H

weHTa" :lneKT pOlia I ')I- ; ~-=-O nerKO n OH I!Th, Tax KaK BBe.n.eHl!e AlIH!UII!'l eCKI!X 

npOlO!lbR1U CTeneHell C BOOOJl,li C cHllrYIIRpHIilI nponaraTOpOit ~2i)(k).= cft-) 
3KBM BaneHTRO cI! Hry JlI!~H ~w xanM6POBOl/HHit n peo Opa3 0BaR MHlI., KOT opH e He

M36e_H o welfllDT oc o OeliH ocTM iJlYllKllKI! f plIHa. (B Aaru.llel!lI1 ell nO)l KB. JlM6

POD Ol/II 01l MSBa pMaH TIIOCTbD Mii Oy.n. ew nOHMwaTi> KJl BaplIBllTllo CT!> Te opHH OTll O

CMTe!Jb HO r JI8..Il K),!X lie n~ JliBHUX np eo 6PB.3 0B6SIII1). 

IiIMHMuanbHHII c no c o O KB6HTOBaFlHR (2) B TepUHRax 4lM3 Ml/eCKM X nepe

l4 eHHHX (a.t.,HanpMW ep , IIII ) c ocr OHT B YC'l'pa lleRMIl lIe,ll.MHB.WII 'le CK o l1 

ltOMIl 0 ROO T bi Ao n OClIe,llCTBOM YpaBHIlR I'I Il ABII:lelfMlI 

d/llo = ~r' D., ,{. , (5) 

Aa p emes IUIX KOToporo m r pa.1'I DaR (2) MweeT BKA 

.1=.l- rlJ.. ._?,.~ ? )'do A.] 1 - J... IE... I ? ,(. ) :( ( 6) 
;, !(C tJ ()2 I J 2 ( (Lc/ e " Ie • 
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3Tor nar pa H_MaH He cM HrynHpeH ~n H ~M 3M 4 eCKMX non epe4H~X nepe YeH H~ 

~ 
t t ,A/fA);;: (d.J '- 'Jt~ ~)~. d. , A ·~=0 

I/ I . )fl . CAi I-~L A) ::: ,4 . (A~
KmT op~e KanM dp OB04HO KBBap HaHTHH II YAOBJleT-J J 
BOp8~T o~H OBpeyep.HWM KOKUyrauMoHH~M COOTROlneHHHW 

i. [E (>f' t) A· tv t) J .-==- f s'J' - ~...L?j i J/~ - y I (8 )
- , I } J' l ' 7);/ J ('"/ • 

fIocneAHHI (mBifilfepOB CKlIR) 4n eH B n16BoR 4aOTM (8 ) HfjlaBT oa:I:HYll POJlh 

B JlOKaSaTeJlhCTBe 1I0peBIHlHillpMaHTHocTM K3Jl. IIPM npeodpaa oBatlMIIX dyc m 

C napa weT JI6. lUI COl: OR ITPMB O)\RT K )40n(1nHM1 eJ\ bJiOMY ( lU.L lIKO POB 04R OUY) 

np eod pa3 0B8RIIIl IPI!3M 4eCKMX n epeweHHIlX C KUlIHdl)OBO 'Ill 011 IPY HKUKeR 

A(X,f) ",,'d-.2[aA Jc EC kJ ( CII. IIl/ ). lIeTpYAllO yd e,JUITbCII , 'ITO lUIeR-

HO Y4 e1 ST OfO KaJ!ll OPOB04 II Of 0 npe aOpa30Balll1Jl MJI ;.J JJllKT ))01111. n pll dycre 

Uri) f//(X)/J(i) ;;: ( 1- tf! t1)s-11j/(Ie') BOOCTUIUl llnllUHaT JJOpCIIU-MHBapilaB T-

HO CTl> O,nH oneT neBOfO n pMOnK:aelHilI .lJ.IIlI Jl O\lllI1POIlKM nnn l lOll lJ 1l ilIYHKUWM ( 4) 

/ ",,/2 =1?f;;/2 i- e Z I~)r;= 1 

B na nnoy COOT SeTCTSMM C oOIlle)! TeopeuoR, J\OKl1;JUIIII(l1l 11 , J l / • ( B YOIIO

r pa!pKiI I ll / § 1;:'2 c O.nepJ:HTCIl lIenpaBKllblloC YTBepll.Jlelll!U (J 1l0Jl II 0.l\ 3 KBiI 

Banell TROC TM Ky n oH oB CltOll K8.JIII dp oB KM C ~a.l!JiMruIODOJ(O'l . 'l'UKIlIi :lKBKB!1 n eH T

HO CTh He l!!.Ieer MeCl a .llnJl .ll1!aI' [6101. <I> ellBUlul8, OllllCIlBflUUlI1X 8cmN MHY 
I 2/(4 ) . C ,l\Pyroi1 CTOPOH!JI , TIp>! BI:l'UICJl8Hllli (4 ) B ItyJIOllOIlOJ(Ut! K£U1K6POBK/

a a OHBaIDT BOCCTa.H.aBllliBaTb HHBapll:aHTHOCTb ) . l'aKMM 06puaOM , MRlm

llaJlbJll. II cxew KSa8 TOBaHliJI C B0 60JOl a OT IIapa,ll,OfCCOD 1I0WKHIINUJlbHOr O 

oO lllenpllllBT OrO en ocoOa K BaB TOB8.Hilll. 

Pa CCYOTpm£ r e n eph 06 0 0llleHMil Ha HeaOenesy 'l'eOpKU ( I ) MIU1I1W8.II hHO

r o c iiocoOa Jt Bfl.tlToBaHitll B Te pItlKH8.X KanBOp OB04.1! O-I!HBapl18.llTHUX IPM31!

'le OKHX B ellH4 i1H. lAw 8 B.lleJl1! B llme, 'ITO ne pexo,n..K TaKRM ~113K4eCIUUl nepe 

ueHHWlI COBepllJll.etoli 0 nO\lOIl{bD IIBRor o pemeRHJI 116 B8e81111 C8113K 

JS4Ao :: 0 ~> ~2 fl: =- ~ d"fJ~ · -t- i 

( i7:: c> + LA: J j/< = g i"g;. r!( ¥ ). (9) 


AHanor ow 8eadene w x nOn epe'lHblX KamIOpOBO'iRO-MHB8.P HaRT8UX n epeweH8 1u 

(7 ) JIB MlllTCH IPYHKllI!OR 8.~ H8. p eme.llKHX (9) 

~I(flr::; 2}-(,4)(fl~- of- 9,)2)-( /.1)-.1 J y,:i'-= 2).(/I) 'P, (IO) 

'l 

X 

(7) 

," 

rAe 148.Tp IHta 11' (A) BweeT BHA T-yn Opll.,ll.Q4eRHOIl 3KcnOBeHtbl 

f t -I "']1/(Ar= Tllxp ]rlt '~l v:?', 1/,: , (9u 11= p!;2 fJ?u1~ J) ( ll) 

np806pas~8Rc8, corn8.cno (9), (I I) , no npaBMlIY 

(1~ )(/((;3) =2/~ = 2/g-i. 
nerKO n pOBepKrlr, .. to n epew eHBlie (10) B cuy (12) KallKO POB 0 4f1 0 I1HBfl

PH8JlTPIl ..-'\ 

(A j3;: ?J8- 1 g(If f 9.) 9-i (j ?J - f ~ f( I 

11 YJ\ OB JleTB OpSlIlT T OI';,II,eCTBeBBO YCJl OBHD non epellHOCTH 
t- ..,  CD)Jtit I ~ ~. ~ J= O . 

narpaHnaH (I) ITa ypaBJleHJ!JIx CBS3M (9) B Tep14l1l1a X CI a) VlweeT SIIJ.l\ 

I n q 1( -II.' q} 2 ~ qL1 a 'I' • D Jo-J . " , 1. =~ LU()~i j -;;/::'d (11) -d,-[7,' + I'd" l,?l do +1 Y-ft) t. (1 4 ) 

(SAec}' fJ': II I ; 'V' =- ~ r ) . TeoplUl (13). (14) n p OltBaHTOB8

Hfl B padoTa x l a ,D / , r~e nOJIYlleH n-p oH3BOAllIllRII ~YHKIUloHa n !PYRKUIIIl. 

r p l!Ha 1 

Z I(", ~J i);= J1)f/,' J)tf!J'i Wit r?l] Y; [([7,-~ 1/.. )E (15) 

i ~Xp { ,:] cit JtlJx [J. I -I- l' '7 f'l + :J.: ttll/l}.T 

11. Bl'Opo ll. Te311C TonO nO f KqeCKOrO M6XamtSMa }(OH~eHTa COCTOHT B 

ItBaHTOB8.RHiI B KOHellR OM npocrpaftCT Be, HanllHYCp , BByT pM afJepH pa,lUolyca R 
lIxl ~ R ). B KOHe4H OW npOOTpaHC TBe B03HI1Kaer PlAl!1tanJ:.Roe 

OT JIH 'IK8 KXJi ot K 3n, CM3aHHO e C pa3J11!TfROil Ton onorHeR oTodpazeBli1l 

rpe:n& epRoro n p OCTpaHCTBa R(3) Ha rpynnlrl S(/(J) PI (/(f) 
COOTBercrBeHH O. 

BecJ:. Bo npoc 3aUIlllaerCli B 'IOY, 'lto 061l{ee pemeHlle ypaBBelUfJl 

( 9) ~OJlZ!!O cO,llepmtlr pemeRHe OAHO PO,l(HOfO ypaBBeHI!8 172 <1>= 0 
poe 1l3MeHBeT yarp~ (II ) II ,l(HHRMll'leCKHe nepaweHH~e (10) 

-'1:r (, -1X n) - 1. 'l1., I u.I 
1'It. D'7J J..-'> A ~ 'J) Ii., -I- Pi' 2) / r ~ SO r .v -J> rr N, I 

CM311 

, KOTO

(16) 

YpaBHeR lie Ha warplHty '}) I nonyqaeWoe nO,ll,CraHOllltOIl (16) B (D ): 
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T6ltMlI OO~30WI HOBWl WOWeRTOIJ B ]{XJl, no cpa BR eH MIO C K3Jl, B KOHe4t 
HO.l.l npocTpa HCTBC RBJlR eTCR T OnO nO rPl'l eCK o e Bblpo -.n.eHl1e B8KYywa. Cne,llCTB KeM 

fat ' I7 l (v- .l ~O' 1)) = 0 3Toro BlipOK,lleRI1A liB JIR eT CA "HeO,ll1l03l!a4H OCTb " r<6JrnO p OBO'~ R blX ~3 B l'IC TO'lHII
(17) 

KaX ~BeTHblX o Ollcll B np0l13B o.n.lI~elol !l>YHID..\I!Onane (IS), KOT OPblll B KOlt e4R OM 

COBna,lla eT C y paBH8HlI el.! rpMOosa ,It}I1I K6J1HOPOBKH (13 ) B OObl1{)l OW Illopwa

JlM3We C KaJlIIOpOB04 !1blWK YCJIOBIIIWIl 114/ • B uTJll1lU4e OT ;,pasHeslul rpH

OOBa B rlpoM3DOJIbnoll K6 JIK6pOB Ke, y-paBHenl!8 (17) orrpe,lten eHO C8110)l\ .IlR I
HawllKOA, T. e. nO JlY4eRO B&pll6UlIell ~ellcTBMA. n0 3TOWY pemenMR (17) RB

JlHIl! CII KO HcpllrypaUlIlIJ,IJII r .JrIlOH flo ro nonll \ft..=D ~./)-I B OTcyorcTBKe IIC

TOqRMKOB M n On ep e'lllbiX n Oll ell (AI ~ 0) , T.O. lIBJlIUITCR BaKYYWlblWK 

rnCOJUllilU'I n OllRlI\!. BTopoe OTnIl'U!e OT ypaBReFllls rpMO OB6 COCTOMT B TOW, 

qTO y paBHeHKe (17) B 1t0He'lHCJd n p OCTpallC'I'B e y][e B llM3mew uops.n.Ke 

Teo pHK B o 31.1 YIII eJl luI 

~ . ~ (18)Jtit ' ~. 1~-f~.J))=O F/ '1' -£I" D = 0 

MlLeeT lIOTPIIB14aJJh Hoe peruBHl!e MI!GliB6DUlOe rna~Ko e Hen peJlilBI100JJ" (,,) , 
OTo Op6_eRlI e npocTpaH C! Ba R (1) B J"tJ(2) C TOnOJlOfWleCltlU4 KH

,lIeKCOIol ~1 = ~ (0 ; )'I J ' - • 

-1 ;1 A I:' n _= 1 J ds.x tr ~ ~ ~~ E.)"It) (V; = iJqJ)j19J 
2 ' .l7 ~ /i( /~f~ 

PemeRMlII (18), (.i9) 3aBMC RT a T h 11 T p ex yrno B :JAJl8p a ( cf? ), 
OITMCblBall llll!X O pl! eR T~ IU:1 OPTOD npoc-qnHCTBa !? fJ) OTR OCKTeJlbH O OpT O 

UBeT Roro n p OC TpaH CT In 

J)1'11~(X)-= ~XfO (.. f'QS)~Y';;)eXh5ih), (20 ) 

Qa~(,,) rA:= ", ('/,' ) U« ~) U,.!Yj) r'Qu~-Y'1) tI.z -~~)~(1f/, (2 1) 

f.,(. ( 0;» ;:; <.;ep ( (' n (,Ph ). 
YcnOBII8 (19) ,lIonycK8eT T8KKe o j oO~eHKe Ha KOHeqHye npocrpa HcTBR 

npol! 3BoJIb HoII K ORlIm rY JaUKIl M K81H!6pOIlO'lHble TeopMII c npOl!3BO Jlb HOA nony

npocTuI r py n n oR cHlLWeT pilM G , KOTOJaA CO,llepnlT 1oI1Olllwan.b HYc no,lt 

rpynny S'U (2) , T. e. !jlYR,l\aloleHTaJl bHO e np e,ltCraBJleHHe G- ABlI lieTCR 

RenpH DO,ll IlYbfll OTROCIIT e JIb HO S t( ( 2) • (llanpllNBp. ,llJlIl G- ;: St/(J) reHe 

pa To palUI .II.( (?) IUIHKlIaJlbBOII nO,llrpy n nbl RBllADTC R W-TpKUli r eM-MaHR8 )
.>I~ I >-S-, A~ ). Cxa36HRO e llbllll e oTJamBT £ll opllY JIa: T.l (,J'{,((N)) =. 

= :fi"3 (l'U (2. )) =:C ?, /I/~J. BaDlo OTlle TKT b, 'IT O B 3J1 eKTp0,lUIH811H Ke 

He T ReTpIIB l1anbRblX BaKYYlIlIliX pemeHHiI TMnB (20) ,I2IKe B KO He4HOM npo-

Cr paBC TBe ( Jl3(£1(/))':: 0 ) , a 4>YR KllI1I1 1):::- e " '>' ,y,ll01lne TBopRilil\8 R 

yp8BHeR HD ()t' ~'::- 0 ,HeCI!RrYJlRpH8 Ior,ll,a 11 T OJlb KO T Or)\6, KOf ,ll8. ,).: (o,.JI: 

np OC TpaRCTBe HOOOXO,llKloIO yCpC,ll RRTh no Bcew naJawor paw IIn4>paKpac Ro r o 

BbfpOK,lleHI!II: ~l 1 

Z:COftf, (1, t?/iJ-= tm t~ [ ~ Zr(Q",i4; J/ I J)~I~~) ,?2)~~}c 22 )
Rr.. oo L-H)I) ,, ! 

, _ 1'1 =- ~ 

BaPbHpOBaRlle Z~;- (r.e. ~OHarra (15), Bbl 411cnAeworo B KOR e4HOW 

npocTpaacTBe-BpeMeRII) n o K CT048KKalI ::J.~, if K8 K.IJ,IlR pa3 COnp OBOK

,ll,a8TCR KHTerpKpOB aHKey DO yrJl6M 3RJle pa (21 ) . Mepa ycpe~HeHI1 R no 10no

JIorlfllecltru.ty 4HCJlY l'l BbldKJlaeTCR, Kalt OO1l4H O, 143 YCJlOBI1Il HOIJil! pOBKll 

( 
.:=r~ f. ( 0 ~ tJ) = 1. J (~h' LL 

i./? 

i).
J 

L~ c.:",·' 
'" = -'-,t 

B t:.I4l1CJ1M1I .IJ,"Jl S npHwepa KoppenRTOp .llByx TOKOB B 81l31OBIoIj'{x).~ y:,-Y" 
nopRAlte TeOpKI4 BOlWymeHI1A <1 

<{rx) tryv;,(:, ~:~: !'-/. J"fcJM) c/1)k) [ (23) 

tr JD",;.t(x)rJ)...tfJ«~) G(x -J) 7):,~(Y)rJ)"l v'" 6) Gif-x)]. 

Eem! loI a TpKIIa r _CKaJlR p: !1J- t rlJ =l""' (T OKII - 3J1eKTpowarHI1TKhle), T O 

(iJ) COBna~eT C aH6JlOrM4HblM BblpaKeH~ew B O Obl4H O ~ TeOpl1H B03101ymeRIIR 

<j r(~) Jr (.r) >:: ir { r r;(x-~) r ~ (Y-A-)J. (24) 

ECJIII r BCTh Re1pHBI18nhHO e n pe,llCTaBneHlle ttlleTRo:t rpy nnli, Ranp Hl.lep, 


B6KTop uoe !!J - ( r"p ~ .sr~ r h , TO nOCJle I1RTerpapOlBllKR no ~ ~ 

nonyllKloI BW~J:eHIIB ~ _ _ 


~ -- i lO -!.fNy/
(j~) i"{yJ\ ",, (tr[FGIt:-Jl t... t~ / I ~p~. ~~ir~.t~= I ( 25 ) 

Q V R - HO L->PO '1.o- ~ <=O;/~/I/y/, 

OTJIlI 'IROe OT "YJlR TOJlbltO np"l! Ixl = /Y) ,T.e. B OO MCTH ( x; V) Mepw 

1I 0Jlh. n03Tca.y IlIYPbB -06P83 3Tor o B Ilp8KeflllR TOJ:,lleCTBBIlRO paBeH Jlync. 

(OTloIe~loI, 4T O npe.n.eJl ;(...;> 00 K cyWia no '} He n epeCTaHOBIRRIi.TdK KIIlt 

pR,ll (25) CXO,ll~TCII HepaBHOMepH o). lieTPYAHo y O e,l\HT~CS, 4TO Bce 4>Y8KUHH 
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f PHBa., npeoOpaSYIlDIMeCli no BetpmUlanltBOIlY npe.llClaSJlemH) 1U!eTBol! rpynlUl 
(S rolol '1Kcne ~j'lIIW,MH f PKB8 It!ll.pKOS I! rJUlOIHJ!), 00palll81lrCli B Bonlt B I'IW

nynbcRoll npOCTp8.RCTSe 1'13-3a I!HTe~epeBnMH OeOXOae'lAOrO '1KCna B8KYYW

BHX ~30B~X ~KropOB ~~ 
O~B8.KO Cltan8pRUe no nsery ~YBKnKM r pRR6 Tuna (24) ( T.e. &alt 

p~3 Te, ltOTO~e HcnOJllt3YllTCli B Kxn AnD onMC8.RMli a.npOBB&X rnyOoKo

ReynpyrRx nponeCCOB) OCr61lTCR if COB~llr c B~paKeBl!aKH OOUqHOI! TeopHW 

Bo~ymeRHR (15 ) . £ecqaeTBue CBR3aBHHe 8..npoRswe cocrORBHH 1l0XBO onHcaTb 

B KX,JJ. I\.t1K BOU)CY CKll.J1Rplll>IXilJYJlItIUlIl fPRH8.. 6 31leWBRTLl "J"- waTPJmW ltal': 

SLl~BTI>l CPYRII:D,HR rpHB8. B 3TKX IlOJlIlC8.X. B repu,MBaX 3J181l8HTOS .s' -MaTPl!

lUi pe3YJlbTar ycpe,ll;Heal!lI no Htif!paltpaCHYIA TOnOJlOrJ.ftleCKIIlI napaloletpalol (2c) 
sanMcwsaeTcR 8 BMAe 

(26)

(~c
S ~ ..YJ,c ~'.) =(0

0 

;..), 

rA9 Cl1l1.BOnaliK C 1\ J, 0003H&QeBII UBerHlie if IlAPOllRH9 COCTORIH111. Ha

nOMll KM, lj TO IlH'IMCJlBIIllIe BOJIll OBhI x CPYHKI.l.HII C Sll saH HYX COCTORHHII S T90pllH 


n OJlJl co;JtepDT ,IlBa aCnSltTa; 1) perueBlfe YpaBHellHlI beTe-CoJlUlnepa iI 2) HOp


MHpOBEY 3THX pcmo RHR HS ycnoBHR callocornacoaaH~ocTz, B TOW <lHClIe H3 


yC1l0BHR COxp!l.seHKJI sepORTa OCTK ..r;V+; i /1 51 " R3Be c TRO, 'ITO yc


nOBl!e YRIlTapBOCTM, ItOTOpOe TOI,B,eCTBeIlHO BI.u101ll\H9TCR B H:3)l, IIIl"paeT 


OCOrlJIl ponb ,B.OnO,llHltTeJ1bIlOrO npWlUllna. B TeOpHI! CMJ1bHblX B3aHlI>)tettCtsul1. 


B CHny (26) OOltOIl coxpl.BellllR BepoRTHoCTH A..(V ,S'"I-=1 (,r: ~""f) 

npKHlIWaer BI!,JI; BlipaKellK8 


L <//r/l,><h IT"Jj> =2Irn(t'I+/j>;(r.:dt/')~ ( 27) 

I, 
KCTopoe II sseeno CaRQ8C Kalt npl!Bl\R1l KBapK-lUpOBH 011 ,llY8.Jl.bB OC'l' H H KO'l'O

poe JIBJllleTC il OCIl OBoll HCax <penowea OJlOrlflleCKHX nplfileHeHIlD KU 1I61 H 

oapToHHol\ MO,lle.llM /17/ • 
B 4acTHocTM, (27) onpeAeJlHeT weTOA 3KCnepKWeHT8AhHOro ~HaWK'IeCKO

ro orrpe,lle~eIlMB KBaRTOSWX 4Hcen KBa p KOS ~ rnIJOBOB. P8.cawOTPW),l, Ran~lIYep. 

B Ka'leCTBe .IIeBoR " aCTH ( 27) OTHOllleHHe c)'lIlW B epoSTHocrel (lPOHHWX lID.It 

{acna,ll.8. ?' - .IIen'tOBa It BepolltlloClIl ero Jl6nToBHol1 \lOAl> IrB : 

(Z W'l'_h ... ) Wr ~.".tt . . , ~ ] ~ 0,.1 • 
. j, 

B T O S peWH KaK fYJl8.B8 11 '1acTt. (27) B lUl.3rueil DoplI,ll,Ke ItU orrpe,lieJUl etCH OT

HOmeH14eW KRmtliX IlaCTe~ 1tB8..pKOBNX II JlenrORBolI Rere11I> M ,Ills, IIt4CJlO lUle

T OS Nc (T.e. OTR OllleHHe '1KCJla KlIl.pltOB It 'llfCny Jl9nrOllOB B OJIHO\l nOl[o

Jl6BMM). CJ1eAOffiTeJlhllO, Nt;::;: 3.3!O,3 • Allanorl-lql!O onpe,qeJllllUlCb sapR,IUiI 

H cnllllbi K!Il.pltOB /17/ 

8 

·lih'lliMloI8.Jlh lla Jl " cxeua. KSa R'fOBaRHIl Bill e li e 06'bIlCRReT It0 pOTKO.ltellc TBYIO

ll\H2 xa pa ItTep f JlIlOltllLlX CIM. UAllaKO ~npeT aa CYllleCTBOBalH! e rrpoCinbix 

UBeTB~ QaOT~~ B CBOOOAKOW COCT OHAHH, 800 0111 0 rOBop a, AonYCKaOT HSlle

BeRli8 r paBII'IBblX YClIOB liA IlPIl peJDBBIIH YIRBHeHIIIl JUlMlleIlIlH. B Qa CTHOCTH , 

pemellHe Yp1BIIE!I:IIt B (9 ) B RI'!3111GW no pRAKe Te Oplm 80 3WYll\eHd J/ fl~<l.:J! 
Cles 4llIItCHPOS811IUI r p1llUII/RbiX YCJl OB MIt ,lOnyC KaeT Ta ItA'9 OCI.{IIJIJlRTOp HO-n o,lloCl

R!.ill no Te~Wl.J1 ),lew KBlIplt8WlI 

rr'(.If) =Scl3y{- .l_ _ - 2c Y(x-fJ] j(l(>') =Sct} V(~y) ):61; 
Q 9~/~-YI 

J(/ 1)( floq()() )0 (x) == JclJ X cf:1y Jufl'(.x) d"Q &) V(x.l }f) := 

=JtI~ ely doQ(X.) dp't(Yj 1 [ V(x" » + V(» K)j 

+ c(x -~/J~ Sol3x clJy d oQ(x) J: (~ [ -tJx-fJ 

~AeCb C - KOHCTaHTa, onp eAeJ1HO~R AJIHHY ~o PMHp08aHH fl aAPOHOB, 

KOtOpaH SBnBetC8 BBemHKY napallerpoM Teop~w. 

HCX OAA 13 ~ope~-KHBapaaaTHOCTH, litH ~OnxRW nouwraT~cH yqeCT. 

Taue K6 l(3WeHeRK8 B onep/aope ( 1'/q2 ) B !p0pwYJlax ( 6)-(8), <lro 

n OBe,Jl;9T It ,IlKHa WKXe " KOH.IIeBCaTHWx· n OJlel. 

TO'no n OrKtl eCKl1e a prYMeRTbl (c2), KOHe 4H O, He llBJl RDTCIl CTporKW MK a 

3aT eJl b CT BOW ltoHrpallllweHTa, HO OH M ,l!.8.IJI OCH OBaHHe .lO'u.aT b : He npoma 11K 

npeAn OJlOKHTh , 'ITO rr pM p o~a Bw611pa eT MHHKW8.JlbHYIl cxewy KBaH TOBaHHII , ItO

TOpaR B eAeT It KSaplt-a~pOHHOa AYaflhROCT H (26) , (27), 4e» TpaTHTh orpow

Hlie IIRTS}!J!e ltryaJll>BW e H TeXHIl4 eCKHe p ecypcbl ,llJIR c Tpor or o 060CH OB811 MlI 

nOTeJlrtH8.JlbHOrO WeX8.Hv. awa K OI.paItHweHT8 H KpM TepHH BHnbcoHa. Be~b C T04

KH 3peBHA n ocTpoeRHR EAIlHblX TeopH~ , e,llHHCT SOHHoe, <ITO "Y . 10 OT KX] 

3T O Te Op e TH'leCKOe 060C B0B8HH e cnocoCa npRl..or o 3Kcn ep m.t eWTanhHoro H311e

peHMR ltBaHT OBhlX 'lHce.ll , KOTOp.l e c lIymT <pYII~aweHTOIi. E,llHH bl X TeopMII . 

AB T OP 6na rO,ll8p eH E .M.bapdamOBY, H . A . EaTanHIIY , n.B . BOJlItOBY , 

A.B.~paMOBY R n.H.]MrraTOBY sa llUll8SHlle 06c~eHHH . 
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llep~ywHH B.H. 	 P2-85-520 
H}'lItu o JIH AOKaSbiBaTb "nOTeHQllaJIbHblH" KoH41aAHMeHT B Kx,n? 

0 6CYlIIAaeT CJJ "MHHH MatIbHaJl" cxeMa iCS 3 HTOBamUI Hea5e.neBoA 

TeopHH H T e p MHlf3X I~H3H"ecKHX KaJIH 5 pOB01Uio-HHBapHaHT HblX nepe

Me HHblX. llOKa3aHO. 'ITO U 1'aKoA CxeMe KBaHTOBaHHH }'lite B paMKax 

TeopHH B03MYII\eliHK 3anOlll~ 1I0 T eOp eTH'IeCKOe 060ClfOBaHHe HeHa5mo

AaeMOCTH CHo 6 oAlibiX QseTHblX 'IaC'rHI~ H cnoco5a HSMepelDUI HX 

K B UH T OUhlX " Kc en B f'JIy6oKoHe ynpY f'HX npo~eccax. a AOKa3aTe.nb

CTlW RCl1CpT yp 6 a T lt BH Or O nOTeH~lIaJIbHOrO K o HlllaHHMeHTa CTaHOBHTCJJ 

JIKIUHHM. 

Pa60Ta BWROJIHeHa B na60paTopHH TeOpeTH'IeCKOA ~3HKH ORHH 

fipenpHHT Oe~e~HeHHoro HHCTHTYT8 RAepHWX HccneAoB8HHA. ~yeH8 1985 
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