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H:iy:qeJme -nponecc·oB pacceJrnru. _a,npoaoB rrpn. BllcoKHX :mep

rWIX 3aHHMaeT_ Ba.lll:8-0e_ M~CTO B giH:iwte CHJll,HllX B3aHMOJtel1CTBHil. 

3HatraTeJU,alll1 rrporpecc B·rroHHMrumH HaR6onee o6l!IHX 

CBO!CTB CHJILHllX B3aHMOJteHCTBHl1 6!ln JtOCTHI'HYT 6naro~apa qiyH

JtaMeHT8JILHllM pa6oTaM H~H. 13c?roJI1J60B/I,2/. Hcxo,nJJ n:i oc- _, 

HOBH!ll IJpHHIJ;HIIOB KB~TOBOH Teoprur noJIJI./I/ •· TaKHX, ,Kalt IIpH

tJHHHOCTL, ymtTapHOCTL, no.peHU-HHBSPHl}JIT!{OCTL H JtP. 61inH 

JtORa3aHll JtUCITepCHOHlWe COOTHOllleHlUi H B,Be~eao . IIO/IJITHe 06 aM

IIJIJITYJte pacceHHWI KaK eJtHHOl1 aHaJIKTHqecxott (pj'HKIJ;llll CBOHX 
' •. t ' ' 

nepeMe~HllX •. 
',,\ 

3TO IIOilllTHe_cTMO OTnpaB~ ~TOM~_PS3BHTWI 

pa:!JIK"iHliX llO,I(XO~O~_K OIIHCaHHD nponecc~B CJIJlLHO B3aHMOJtel1cT

BymtllX qaCTHI.\: acHMIITOTHqecKoro ITOJtXOJta, ~cnepcHOHHllX 

COOTHOW8HHI H. JtHCIIeJ?_CHOHHllX llPl;BM CY;"M, KBS3HIJQT8HIJ;li8JILHO

ro IIOJtXOJta, weaoMeaonorHqecKoro peJtXeBcKoro z attKoHMLHoro 

IIOJtXOJtOB H Jtp./3/• 

IlpeJtCTaBJieHHM ~ccepTanWI noc~eH~ H~yqeHHD BHCOKO

aaepreTHqecKoro pacceHHWI qacTHn B paMiqU KBaa~noTe~am,ao~o 

00,I(XOJta. 

'KB8.3HIIOTeHUHMLHlll1 IIOJtXOJt, npeMOXemndl A.A. JJ.ory-. . 

HOB1™ H A.H~ ~aBXe~se, IIOCJIYllOOI OCHOBOlt MR BliBOJta ~O'lHHX 

TpeXMepHllx ypaBHeHHii, oIIHCllB8JlllH~ .cHcTeMH B3~~.neRcTB~~

qacTHII B KBaHTOBOH T80pHH noml 4/ . . : . ,• ; - -~ 
£··. 

Kna3HIIOTCHIJ;HaJILHHl1 ~eTOJl pa."lB~aJICH. B pa3nH"iHllX Han-
-✓-5-aj . ., 

paRJJt>llltll •. • 0JtHHM H3 mix HBnHeTCH IIO,I(XOJt, paaBHTllH. Ha . 
,-_ • 7< - '.. ~ ~' •• , 
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6aae raMWll,TOHOBa qlOp.laJIHSMa B RllaHTOBOit TeOplDI nCllI.lt'5 ,IO/, 

KOToputt IlPHBeJI K glOJ;lMYJmp0BKe PeJIJJTHBHCTCKoro KOH~YPaill!OH

HOro npe,nCTa.BJI8HWI B CJICTeMe .ItBYX TM. 

J{I)as,1noTemi;taJ1ItHue ypaBHeHwt ajxpeKTHBHo 11cnOJI1,symca 

,n.lIJI oirncamm cBSI3aHHUX. c11c-reM traCTlln B KBaHTOBoil: aJrexTpo,nH
HaMHK/II/. 

B Il0CJI8,I{H88 BP8Ma: KBa3HilofeHQH8.7II,HUil: no,nxo,n 6wr C yc-

Il8XOM IlPHM8H8H K CHCTeMIDd C CHJll,HHM.B3a.HMO,neilcTBH8,II2/; 

0,nHoil HS OCHOBHllX npo6JreM'KBaaHIIOT8HQHaJII,Horo M8To,na 

n npHMeHeaia K Teopmi:.CKJll,HWC B3aHMO,neil:cTBHH,.fll3JIReTca npo6JreMa 

Bu6opa KBaaHnOT8HUHBJia, B STOM c.nyqae MeTo~ nocTpoemra 

KBasnnoTeHQHa.na no TeopHJI BOSM,yllleHHI.HenpHMeHHM, H no,nxo,n 

K OilHCrum:n paccemma OCHOBaH Ha ~8HOMeHOJIOrHqecKOM BH6ope 

KBa3HllOTe~BJia. O,nmiM 113 r.11'aBaiix'np11HQHnoB, 3aJIO:&eHHHX 

B TeopHD, SIMJI8TCH rHilOTesa O CY!Il8CTBOBaHHH rJia.ztKoro JIOK8JII,

Horo KBaaHnoTeHQHBJia, ,nan:qero a.zteKBaTHoe onHcaHHe nponeccoB 

pacceJIHltiI qaCTHil BHCOIDI:X: SHepril,° BliCKa3~HaJI, A.A • .lioryHOBUM 

H COTPY.ItHHKaw/I3/. . 

0TM8THM, qTO ll,It8H o Rlla3HOilTHqecKot.f OllHCaHHH Bl,ICOKO

SHepreTHqecxoro pacceHHHH qaCTHil CIHJia Bll8pB1,1e BHCKa3aHa B 

pa6oTax ,U,ij: En:o:mHQeBa/14/. 

ilOCJI8,ItOBaT8JII,H08 Pa:3BHTJle H o6ocHOBrum:~_rHnoTeaa 0 

rJia.ztROCTH JIOKaJII,HOrO_KBaSHnOTeHQHaJia Ilo.nycmJia B paMRax 
. ~-

KBa3HllOT8HQHaJII,HOro no,nxo,na 13 pa6oTax A.A • .lIOryHOBa, A.H. 

TaBXeJI~se H ~OTpy,n~KOB/I5~I7/_ . ..._ 

r.11a.ztKOCTI, JIOKaJII,Horo KBa3KllOTeHQHa.11a,no Beel BH,ll;HMOCTK, 

CMSaH~ C .IU!HaMllKOil: B38JlMO,nelcTB~' qacT~ np11 BHCOK:IIX 3Hep

rHHX H 03HaqaeT. qTQ qacTJIU!,[ B .BHCOK03.H8pr8THqecIDix CTOJIK-
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HOB8HHHX Be,nyT ceM, B H8KOTOpoM CMHCJie, KaR npoTJU.eHHue 

o~eKTU KOH8'1JHHX paaMepoB. 

B paeloTax B.A. MaTBeeBa, A.H. TamceJm,ltse H coTpy,nmI

KOB 6w10 IlOKMaHO, qTQ KBa3HllOT8HUHMI,Hlll no.nxo,n C ,rJia,llKHM 

JIOKaJII,HllM KBa3HllOT8.HUHaJIOM_Il03BOJIJl8T ,naTI, 8,I(HH08 OllI4CaIDl8 

OCHOBHl,IX 3aROHOMepHOCTelt nponeccoB Bl,ICO!t08HepreTHqecKoro, 

paccenHHH Ha MaJIHe H6oJII,l!IHe yrJW. Tax,B pa6oTa/8, 12,I8/ 

C ITOMOl!U>DqHCTO MIUIMOro KBa3HilOT8HQHBJia npocTeil:mero rayccoB

CKoro Bll,Ita y,naJIOCI, npaBH.1Il,HO nepe.naTI, 06111.YD KapTHHY ynpy

roro PP - pacceaIUUi H nponeccoB poz,neHHH aaoc5ap N.• . 
B- psme pa60T/8,I9,2o/ 6UJIO IlOKa38llO, qTO KBa3RnOT8H

UHMI,H08 ypaBH8HH8 C PJia,llKHM JIOKaJII,HHM KBa3HllOT8HUHaJIOM 

Il03BOJIH8T ,naTI, CTporoe o6ocHOBaHHe aAKOHBJII,HOro npe.nCTaB

JI8HHJI Jt}IH aMillIHTY.Itli pacceHHHH qaCTHil Bl,ICOKJIX 8HeprHff Ha 

M8JI1,18 yrJ11,1~ 

B pa6oTax O.A. XpycTMeBa H COTPY,IJ;HHKOB1211 HSyqeHa 

CM3L MeTo.na aHaJIHSa 11.,acceHHHH qacTHU C noMOl!U>.D YCJIOBHH 

YHHTapHOCTH H KBa3HllOT8HUHaJII,HOro MBTO,I(a C rJia.ztRHMH KBa8H

Il0T8HUJ!MBMH AOCTaTOqflO o6~ero BR.I{a. 

Ha CK83aHHoro BUII!e CJie,nyeT, qTo rHnoTesa o r.118,llKoc-

TH BsaHMo,neffcTBHH npH BUCOKHX SHeprHHX MOlt8T CJIYDITL,OCHOBOI 

JtJIH IlOCTp08HIIH Ha .6ase·KBa3HllOT8HUHaJII,HOro M8TO,na aqxpe!tTHB

Ho·ro annapaTa .linJJ OilHCaHHH pacceHIUUi qaCTHil Bl,ICOKKX 8HeprHff. 

B npe,IJ;CTB.BJIJfeMoff 'AHCCePTaill!H ocoeloe BHl!Malille Y.It8JIJl8TCJI 

OilHCaHIID B38lIMO,IJ;elcTBHH qacnn co CilHHOM K HsyqeHHD acKMIITOTH-
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ttec.KRx cBoitcTB: paccemrn:Ji 6eccmrHoBw( ''iaCT~ B paMKax 

KBa3HllOT8HnllaJU,HOro llO)tXO.rta JoryHoBa-TaBXeJm,ll3e Ha OCHOBe 

rHOOTe3ll' 0 r JIB,ltltOCTH JIOitaJII,Horo · KBasnnoTe~aJia np1l Bll-

COKKX 8Heprrurx. ·.' •. : ' 

· ,llHccepTaitlULCOCTOllT' HS 13B~8HJUI'," Tpex rJiaB .Ji! sa :-. 

KJID'l8Hllil, IIepBllit naparpaqi .Kaz,nOit' . .HS rmm:.llllJISieTCJI BBO.rtmll,r.· .. 

IlepBM. l'AaBa· ')tHCCepTa!lID{· IlOCBJIIIl8Ha X3YJ18H1m CIIlJHOBllX' aqxpeK- . 

TOB npH B3rutMO~ettcTBrut·;11acT~. Bo: BTOpoM naparpaqie rJiaBll"' 

Il(lJ1,YtJ8HO KBa:-:mnor el!llHaJlaHOe :ypaBHeHHe, i :OilHCimamte.e B3ruIMO.rteii

l.'f lllie :qac-riili co .CilHHOM O .Jl•. I/zC). B· npe.rtCTaBJ.temm ~6.7m11.:.Bor

XUH3eHa ypaBHeHHe MOXeT 6llTb :san:e:cruio B iiiztel'24/:, 
•,'.' i ... ' 

(£!, cW/p) -1,.//pJ)!f(pJ =-jpJd;I( VfE,-;.f./ i'rK), 
(I) 

r.rte E ...: .. ~OJIH~ 8Hepru B CKCTeM~ neHTpa ~ace, c.J(p}= VJ1"l+p'1 

Wtp):::_ 'v11 ~+ p:,' .. 'i•· r H 11 -Mace~' C.KaJIRj)HOil lI CilKHO~ 

Hoit·ttaCTKn COOTB8TCTB8HHO. Iloita3aHO, 'tJTO B c.nyq:ae Bll6opa 

.KBa3HnoTeanHana B cTaH,ll;apraoM ~e,n~;w~a~22/ ypaBHeHlle· 
. ._ .. .... . ,. . ',. 

(I) MoXeT 6HTb cBe.rteHo It .rtBYXROMnoHeHTHott qJOJ)Me. 
- • - • '!' :'" 

B Tp8Tb8M naparpaqie, KCXO,IUJ HS rHllOTe3li O r~a,nROC-
: , -~ -

TH JIOitaJll,HOro .KBa3HilOT8HnKaJia, HCCJie.rtOBaHO aC.11MIITOTKtr8C1toe 
, <' • ,, • , • ~ • ~. 

:pemeHHe ypaBHeHM (I) MR aMIJJIHTY.itH paccesrmm aa MaJllle yr-

~ ·; . f . 1251~_ u_/26/ ,- ltaHMax npH BllC;ID!X, ~HeprIDIX. 

x)KBa3HilOT8Hnll8Jll,Hll8 ~~3ijWI MR 'tJaCTHU co CllHHOM paccMaTpH-
BBJUICb B pime pa6oT' • I • 

6 

IIoRa3aHO, 'tJTO ypaBH8HH8 (I), B yltasaHHllX o6JiacTJiX 8ltBHBM8HT

HO CJI8JIYIXli8H CHCTeMe mrne:I\HllX )tHgq!epeHlijl_MbHHX ypaBH8HHii: 

2;.poiA~,rn =-ft+ ip) l,19,•J IE; r.J ¢11-drJ 

[ 

(2a) 

2ipoiif>r_,(r)-(1.- 'lz) Vra,-,(E.:r)c/J,~J (P)+ 
• •" "- l 

f l4e,-lE; r) CR1-, (-r) 1.. <26 > 

3,n.ecoc/?t) CBJi3aml C BOJIHQBUM][ qJyHltllWIMJ4 pacceJJHWI Bnepe.rt ll 

Ha3a.r(, COOTB8TCTB8HHO I ItBa3HilOT8Hlijl8,JIH \4,.,,t)•MaTpHUH 2 )C 2 . 

PerneHHe cncTeMH ypaBHeHHff,(2 a;6) HMeeT BR.rt: 

z 

¢.)Ir}= exp{-.lpS U1fE;r1di!j +0{ t); (F~(p,l'))C3a) 
-oo 

•, · ·a , '_C z ;. 00 · , 

<Pt-,m =· lp exp{i.PJ._H re;r•Jdl} ·Jex p(-21P, 
~ ·. , 

jH!e;r)d~} V,,,.,IE;rtift,,f.r)dz',-Q( ~•d. (361 

MaTpHUH UJ (E; r) H H(Ejr) CM38.HH c !tB~HilOT8HnllaJl~
26

( 

HcnoJibsYR BiipaJ:eHHH ( 3a, 6 ), MOll!'.HO HailTH aMllJIRTY.ltY pac

ceJJJIHJl B BR.rte pasJiditeHHH no o6paTHllM cTeneHin.f auepr:in/
19

/, 

npHtreM rJiaBHHff trJieH artJIJIHTY.rtll pacceRHWI B6JIH:nf nm<a Bnepe.rt 

HMeeT aitROHMEHyIJ' qJOJ:Nyf 25/: 

TrE;~J;;x;~rrftit) +ioy TrE:•'1tJ]Xj,ln£, <
4 

) 

xi:= r,--;DJ. 
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r.ne 
{+) . 

(+) .r x (E;p) ,_, 1 Tr~LJ~) =-t'pJ.f dr Jo(pL1i)f e. cosX(E;y)- f (5a) 
0 . .. 

(+> 

T ;~.x. J == p I.Pr1 p J, rp,1.J l- ;:~x'il;pJ <soi 
,J,+) 0 

c qiaaru.m ..,c- lE;9), npocTHM O6pa30M CM3aHHID.!H c KBaa.0:noTeH-

1uiaJiru.m. 

Bo BTopott rJiaBe .zutccepTaill!H npHBe~eHHlie Bume peayn1,raru 

HcnoJib3YllTCJI ,nJI.11 onHcaHWi axcnepHMeHTaJILHUX ,namrax · no Ji. N
. PacceJIHHll B RHTepBaJie aaeprd 1.0 6t;v -S A.~ 60 G-:v 
H nepe,na11 0.01(~)~/t./~i(GevJ~ IloJIY11eHO CTaTHCTH'IJeC-

. , C 

RH y,noMeTBOpHTeJil,HOe on.0:cami:e axcnepHMeHTaJibHRX ,D;aHHRX 

B YKa3aHHOii O6.n:acTH aaeprztt H nepe,na11 C KBa3HilOT6HUHaJiaMR 

3KCilOH6HUHaJILHOtt qJOpMH, CO,D;el)llalIIMMK 25 rrapaMeTpOB. Jlaaii 

rrpe,ncKaarutKJI Ha O6.n:acTL 60Jiee B&coKHx SHeprHii/27/. 

IlpoB~,nemraa ruia.,m3 IIOKaaHBaeT, 'ITO Ha OCHOBe rHIIOTe3li 

o rJia,n;Kocru JIOKaJILHoro KBaa.0:rroreainraJia· y,rcaerCJI IlOJIY'DITL 

He TOJILKO KaqecTBeHHoe, HOH KOJ!H'!eCTB8HHOe OimCaHHe 3KCIIepH

MeHTaJibHUX ,D;aHHUX • -

TpeTLJI rJiaBa co,nepuT pacCMOTpeHHe pima BOnpoCOB,. Ka

CallitHXCJI acHMIITOTH'IJ8CROro noBe.n;eHIDI aMIIJIHTY,D;li pacce.lIH1IJI B 

paMKaX KBa3HllOT8HUHaJILHOro no,nxo,na. 3,necb HSyqaeTCJI KBa3HKJiaC

CH'!eCKHH npe,neJI j; - 0 RBa3HilOT8HUHaJILHOro ypaBHemm: ,nJI.11 

6eccnHHOBliX 11acT:i;m c rJia,rutHM J!OKaJILHHM KBa3HilOTeHUHaJI0/~1. 
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OTMeTHM, 'ITO rrpo6.n:eMa KBaaHKJiaccHqecxoro rrp.0:6.n:HllteHHJI 

B KBa3HIIOTeHUHaJILHOM rro,nxo,ne CytiteCTBeHHo OTJIIl'!aeTCJI OT COOT

BeTCTBYllllero BOnpoca B KBaHTOBOtt Mexamute. !OKaJibHUii KBa3H

IlOTeHUH8JI co,nepllGIT HHqx)pMll!nill O Heynpyrwc KaHaJiax peaKinrH 

H, Ta.RHM o6paaOM, HMeeT CJ!Omryll RBaHTOBYIJ rrpapo,ny. Ilo8TOMY 

Borrpoc o cytitecTBo:srumu H xapaxrepe KBaaHKJiaccHqecxoro rrpe,neJia 

1i - 0 B qlll3HK8 a.i(poHOB HeTpHBHaJieH. 

HecKOJ!bKO IlpHM8poB BO3MOJIUWX 3aBHCHMOCTeil.KBa3HIIOTeH

JiHa.,ra OT j; paccMOTp8HO BO BTOpoM naparpaqie rJiaBli C IlOMOIIU>ll 

aHaJIH3a pa3MepHOCTeii. OIDI IIpHBO,Itl!T K pa3.IIH'IJHHM peayJILTa-

TaM B 06.n:aCTH BliCO!OlX 3HeprHA. 

Trut,,n;JI.11 KBa3HllOT6HinraJia, HC'!eaamiero B KJiaCCH'!eCKOM 

rrpe,neJie: V ~ 1i , BOJIHOBaJI qJyHKinrJI MO.EeT 6HTL aaIIHcaHa B aii-
/28 29/ 

KOIIaJibHOH qJOpMe ' • :3TOT peayJil>TaT HaxO,nHTCSI B 6.n:H3KOA 

CBJI3H C peayJibTaTaMII: pa60T/r9•3o/, r.ne 1!3Y'IJaJIOCb aAKoHam.

HO8 paaJiolltelll!e. a.MIIJIHTY.ztli pacceJIHHJI .n;Byx qacTIIIt aa rJia,zurnx , 

KBa3WIOTeHUHaJiax • .ll.nJI KBa3HIIOT8HUHaJIOB, 11Me1111HX RJiacCH'!ec-

KHtt npe,neJI, IIOJIY118HO B&palleHHe ,nJI.11 qia3li pacceJIHHJI B KBa3HKJiaC

CH'!eCKOM IIpH6JIDeHim/3I/: 

. ~ _ _i[Ji"T1p_i __ -).)2._+ _V~-'f:,-•r)_-. v--=~~E,.~,.,~n'dr+ )):r,_proJ-1-
0e 1\_ to l V) ra . ~ E" r'Ji . T (6) ... , 

r,ne v= 1; <e+ 112) ro -TO'!Ka IlOBOpoTa. 
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B TpeT1>eu naparpaipe Bapaxem1e (6) )T)IlI q\aaH paccemnm 

HCllOJibSyeTCSI MR: Haxo~emm: acm.mTOTI'l'.8C.ltl!X oneHOK MR:. 

8MllJIHTY.D:H pacceHHM B 06.naCTR 60JIJ,l!lllX yr~OB Ha KB83HIIOTeHD;Ha

~ax 06111ero aKCllOHeHD;HaJI_l>HOro Bll,Il;a, npe,IVIOlteHHHX B pa60Tax/2r1 

Vr E; r) = lE2g If( f :)e-11'(~) 
(?) 

'• 

<l>yHKI(HH l(}(xt) H 1./'(x':) n_pe.nno~araDTCH no~HHOWISJibHO orpa-
- .. ' ' 

HH'l'.8HHw.m, llpH'l'.8M 

··· '11(x 2) .....,dx2 v npH x-00, 
(8) 

Ilo.Ka38BO, ,n'O ,lT)IlI aMIJJill'f'Y~ paccestHHH cnpa.Be,IVIHBH Me-
. . 

.eyDI!He one1UU1: · · 

(I),-ECJm ~,.) - r.na,zutaJi qJyHKI(HH B e -MOCKOCTH, 

Tor.na: -

TfE;9)~e~¢(9JER(enE)J./v , 

-~ (9a) •· 

(II). Ec.m "a~f.!.) oeeT oco6eHHOCTH B e -WIOCROCT.H, 

r~aBHldl BRJla,lt B awl1IH'f'Y.JtY paccemnm .naeT 6JmzanmM H3 HllX 

(06.na,1taI11trut "rnin(JmfJ ). Tor.na: 

"-

10 

-- Trc~·e) 'e~¢'tsJER, 
• •. ·, r."-, 

(96) 

BHpaxemm (9a,6) MOryT 6HTl, npe.n;QTB.BJieHH B BIIJ(~: 
• , . ,' • J;. •• ,. • •• • ., 

Trs,t) -e-CCS)V/f;/!, .. 
I (IO) 

'~; . ' 
"

1 f ~~ , ; :"'4 " ', 

r.ne. Cf$) -~ew.i:eHHO MeHJIJJlltMcs qiyHKUWJ. Ha ocHoBe npHBe.n;eHHHX 
• , • , • •. , • - :: ; • , ·,. ·;~ ' • !",- -- • : ,: . i ,' ·-; r:'~, '. : . - ~., . ,; 

BHme ·oneHOK _.n;M aMIJJJHTY.D:H.,paccesmm HaH,JteHH orprum-qeHM 

aa xaprutTep~e- ~;~~TpH: KBas~no~;~~a.(32(:' ~e _ Hapym~~ 
-- • • • . . ' • • .' • . '-~ • ': (. 'I'. . , ' 

CTporHX H_ePaJ3eH~TB ,nJIJI qlHSH-qecKllX, De~~. c'ItOKasaHH.IIX _B 

RllaHTOBOff TeOpIDIIlOJISI. 

TaK, B ~ae (I), Kor.na mITeHCl!BHOCTl, BSaHMO,nett-. , ' , '. .. .. 
CTBHJI orpairn-qeHa cTeneHbD ~orapHqiMa: 

/9l~rtnE)
0 

( rf'-npoHSBOnHoe), 

(II) 

npH V ~ 1 )T)IlI pa,1teyca D3aHMO,D;eitcTBWI R cnpa.Be,IVIHBO orpa

HH'l'.eHHe: 

R ~(finE)~-½l) 
(I2) 

II 



IIORa3aHO, 'IJTO IJPH v~~ o6JmaT8Jll,HO ,ItOllHH llpHCyTCTBOBaTl> 

oco6eHHOCTH npoHSBO.ItHOI qia.9H B llJIOCKOCTH
0

yrnoBoro MOMeH-

Ta. 

B CJIY'Iae -(II) ,ItJI.11 IIHTeHcHBHOCTlll lil ~ayca BSaHMO.zteil-

CTBWI nMy,:1eHH Me.ItYJlllHe or:prum-qemm: 

/9/ ~{f!ttE)~; R. ~ ~ E. (13) 

OCHOBHHe pesyn1>TaTH, nOJiy,:1eHHli8 B .ItHCCePT8Iij[H,nepeqHC~ 

Jl8HH D 38.KJIDtle~. OHH 6Wlll ony6.nHKOBaHH B pa6oTax/24-29. 

31,32/ H ,ItO.KJI8JV,m8JIHCl, Ha cecCHHX OT.zteneHKJI R.zt8pHOi 

qizaH.KJI AH CCCP B MocKBe (19?1}, B Jly6He (19?2}, Ha XY 

Me:zm,Hapo,nuoa xoHcpepeanHJ! no cpHarute BHCO.Kl!X saeprnff, 

Ha Meir,nyuapo,nHHX lll1tOJI8X H CHMII03Hj'MaX. 
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