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rrpoueCCH BSaHMO}leficTBI:!R rrpI:! BUCOKll.X 3Heprwrx H uOJIblllllX Ilepe

.!{8'laX HMrrYJIbC8 saHH!VlalOT BaJiHOe MeCTO B HSY'lCUHH ,UHH8MlllGl CM.7!bH!:lX 

BS8HMO.n:eficTBHli H CTPYKTYpU 3JICMeHTapH!:lX 'l8CTHU. PerYJIRpHHM MeTO.ll.OM 

OrmC8ffiif! Ta1mX npoueCCOFl B HaCTOlIll1ee BPClM1 HBJIReTCR TeOpHR BO~'·>:YUle

HHfi, npllMeHHMOCT:!:> KOTOPOH OOecne'!ll:BaeTCH CBoikTBOM aCHMIITOTl1'lOCKOh 

CBOOO.IUi KBaHTOBoit XpoMO.llHUaMHIGl. O.n:HaRO yqeT COcTaBHoll. CTPYKTypH 

a.npoHOB rrpHBO,UHT K rrpe}lCTaMeHHlO, B ROTOPOM rro T80PHH BOSI.ryli\eHH~ 

BN'II!CJIHeTCit JII!!m:b 'laCTb. COOTBeTCTBYry:u paccemullO BNCBOOO;i\JleHHHX 

HS CBR:SaHHOro COCTO.FUlHf! COCT8BJ1moutRX I • 13 110JIHOM Bl1pruKeHID~ )lJlH 

Ce"IeHHit 3Ta qaCT:!:> IDlTerpl1PyeTCJ1 B npoMsBe.n:elufl1 C BOJIHOBHMH qiYHRInIH

MH CBR:SaHHoro COCTOHHHf!. sa.na'la orrpe.n:eJIeJUlH ROTOPhIX. RaR :l!SBeCTHO, 

BhlXO,UHT sa paMKH TeopHH BosMYIl\eID111. 3 KBallTOBoH TCOpHH rrOJlJ1 TaKoro 

po.n:a rIlYHKmm:, OrmCl:ffialOOlHe rrepexo}l QJJISHqeCKOli qaCTlUlPl B COCTtUlJIHlO

mHe, co.n:eplK8T saBHCHMOCTb OT nepeM81IHOH rrOJIliO!'(l MIIllTYJIbCa, onpe.ll.8JIJie-· 

MylO .D:l1HarvlliRoM BsaIDVlO.!{eMCTBHf!. Boo6mB a~'y saBHCHMOCTb MOlKHO Y'lHTIffiHTb 

MeTo.n:OM TeOpID'l BosMYmeHHM rro KOHCTaHTe CBRSH, npc)lJlOJ!wHlillM n/2/. 
O.lUi81\o B CJl'y'lae rJlyOoKOHeyrrpy!'11X npouecooB npo6JIeM8 pelliaCTCit Bu6o

pol!! CHOTeMli OTC'leTa. C :no, HeJIblO 06b1'l1IO Hono.1bsyJOT cMcTer.ry "oecKo

He'lHOrO HMITYJIhCa ff Pi? -"t 00 3. 4/. B TaKOM no.n;xo.n;e Boe rrlY13H'leCKYle BeJlll

~N BNPaxalOTCH 'lepes BOJIHOBUe ~YHKIn1Y1 COCTaBROM qaCTHllPl • .n:BY1XymeYccH 

C 6eCKOHe'llillM m.myJl:bCOM. 

B l'aCTofllllei1: pavoTe rJIyvoKoHcynpyrni1 npouecc H3Y'1aeTCH B CHC

TeMe 110KOR COCTaBHOH qaCTMlll:I. B PCSYJIhTaT8 qero COOTBeTCTBYlOlllee 

Ce'lCHHe BUpalKaeTCR 'lepe3 eJOJIee rrpHBli'lliNe C TO'lKH speHHf! HepeJlJ1TH

BHCTCKOH KBaHTOBOH McxaHMKH BOJIHOBHe WYHKUUH. rrpe)lJlO~eH HOBHn Ba

pHaHT paSJIOlKeHHR CTPYKTYPH!:lX tPYHKll;l1M B Pit.D: 110 KOHCTaHT8 CBHSH, KaJK

.ll:HH 'DIeM ROTOPOro OClJIa.n;aeT CB0i10TBOM CneKTpaJIbHOCTH OJIaro.!{aPH rrpa

BYlJIbHOMY yqJiTY saKOHa cOXpaHeirnH ::meprnll B JIIOOOM nOpml,Ke TeopHH BOS

MYmeHHfi. PaCCMOTpeHO MMl1YJIbCHOe rrpHOJIIDKeHMe. cpaBHeHHe KOTOPOro C 

OOtl'lHoil rrapToHHo:lt .KaPTHHOH y nSlffiaeT Ha BaJiHOCTb yqeTa BHpTYaJIbHOC

TH B3aHMo.n:eMcTBy~ero KBap.Ka 5/. rrpoBe~HHHn aHaJIH3 nO.KaSNBaeT. 'ITO 

B CllCTeMe rrOKOR CBR:saHHOro COCTOHHllR (p =0) HMI1YJIbCHOe npl'!eJJIIDKe

Ime He.n:OCT8TO'lHO .nJIR KOppeKTHoro OI1McaHHf! yrrpyroro rrpe.!{eJIa )( li!.j.~ 1 , 
B OTJIH'IHe OT CllCTeMli 'Pi> -"t c:::o • A1m nOJrY'leIDIH Be.n;ylJ1HX B aCKMlITOTH

qecKoi o6JIacTH XBJ.. -'I> i 'DIeHOB He06xo.!{HM Y'leT BS8HMO.!{e:ltcTBHf! coc

Ta~ B KOHe'IHOM COCTOHHKH. Y.KaSaHH COOTBeTCTBYlOOlHe .D:Marpru~. 

paC'leT KOTOPHX B MO.!{eJIH KIn MaxO.D:MTCR B corJIacHYl C paHee rrOJIY'leHHH

MH pesYJIbTaTaMH /4.6/, 

fr~. 1 ~ '7-.M--.c~j 

I~ O\iil·...:-i;r.iit·l,;i;;.:~, ,~:~;;t.rryT I 
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§ I. TeopHH BOsyYmeH!l 

PaCCMOT.PBM lIponecc rJIYdoKOHeynpyroro pacceRHHSl wreltTpoHa Ha 

a,tijIOHe. Ce'tJ:eIme TaKOro lIponecca olIpe.l1eMeTOJI: TeHsopoM 

\,.j~v =...L Cl'tx e:r.p(~q.:~.)<p, T ex) 1(o)IP),
2'5"1.. ~ ~ V 0) 

r.l1e \ P> -CodCT:Bewroe COCTQSIlUte lIOJIHOl'O I'aMl!UIl>TOImaHa H I) • 
COOTBeTCTBYDlIee a,tijIOHY c 4-~Jll,COM .P (P~ Ml~ HOpMHpollaHHOe yc

JIOmreM (P'IP) :::.tl~I.)~21:,cS" (P.. pI» J - wreltTpoMSI'Hl!'l'HHI TOR B npe.l(
tt 

CTaBJIeHlm I'elseH6epra. ,lt1r.!i on:pe.l1eJIeHHOCTJI YCJ!OBHMOJI:. 'tJ:T0 B HYJreBQI 

MOMeHT BpeMeK,if Rap'l'HHhI I'el3elldepra H BSaHMO.l1eloTBHH COBlU\lt8DT: 

Jr(.x.):: J"C::e) lIpH =0.X D 

Eo:I.\:R n O,lleTIDt" TOR1 (::x:.) paMOUTl> no ROH\}TaHTe BS8HMO.l1eICTBHH 

If t + t 

Jr(;.t) ={re~-i. ~H1(t')clt/) JI1(;)t)t'Te~"~l-II{t')d,t'}) (2) 
o 	 0 

1I0JIY't!:HM 0,ll;BR HS B03~ BapHaHTOB Teoplllll B031(Yl11eBd n,U CTpyltTYP

HHX ~H.!UJ.\!I rJIYdoROHeYlIpyrol'O paCCBJm:Ha:. B HYJIeBOM lIOplJ.1tK8 HMeeM B3

BeCTHOe BHpa&8HHe 00 cBOdo~ TOBaMH 

'v./t'v:: 2~ ~d~ Q.~p(iq.x)<PI Ir(~) JytO)/P) , 
(3) 

B~ee OCHOBRol He.l10CTaTOR Teopn BOS~HHI (2) - B Hel 1I0Te

pmio TaROe Ba:llHoe cBOlcTBO CTPYK'rYpwclC if}yH.!UJ.I!I. mR ClIeltTpaJIbHOCT:L. 

CB!l38HHOe C lIpaBB.lIl>lUiM Y'tJ:eToM SaItOHa OOXpaHemtII aHeprn lIpH COOTllBJIe

HlIIlI ce'tJ:eJmSl rJIYdOKOHeynpyroro pacce.llHl!fI. .lleflCTmt'l'eJI:&HO. MODO II,P9Be

pBn, 'tJ:TQ B HYJreBOM npH6JJ:DeHlllll (3) 'W"vi:O BB:II8 IIopora(p1,)t.=t1~
XSj..=-q'l/2pq->!. HCRO, 'tJ:TO HHRaItOI IIOJllUlit Ha60p oocTOJIHBfl iN> uea

113 TOlQUG! B (3) Be npHBe.l1eT R ~- (fIyHJal.Jm no aReprlllll B BIolpa&&HlIIlI 

'Tt' :: ~dlt!r. e:r..p (iq·x.)< P I J,l~) IN), 
(4) 

I) 	Hue .wm odosHa'IemtII mmyncoB C06CTBeRHIa Belt'rOpoB IIOJDloro B 

cBodO.lllioro I'8MIiUIl>TQHHaHOB dY.l1eM HClIOJIlOSOBaTl> S8rJramme B IIpoac

HUe dYKBH COOTBeTCTBeRHQ. 
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TaR Ral{ !P) - COOCTBelmoe (lOCTOmmc I10JE!oro rW,iliJIbTOHHaHa H, 
a BpaMaHHhl9 TpaHCJI!IUIDr TOKa :r/1 (X) 3a.naIOTC!I CBo60.!lH!illl rar.m.JIhTOj-B1:a-

HO~'~. ITOCKOJIbKY HapYlliemre CBOl1CTBa CneKTpaJIMIOCTlIJ 33BenOMO OSUa'laeT 

lICKaA(elffie nOBOnellJ'!!I CTPYKTYPHliX qiyHKIlJIU B OKpeCTHOCTll X'G''''' i ,rrpeJ!

CTaEJIelffiO (3) CTaHOBlITCf:[ l!enpnro.11H1iM .lV1l1: H3YQeHYU! &TO~'r o~acTlI. ~ 
BOCCTaHOB!l8lffil1: CBOllCTBa Cl1eI{Tp8.J1hHOCTl1 B (3) JliCnOJIb3YlOT napToHHYlO 

KapTlIHY, B ROTOPOll BaJ¥JUl nBa MOMeHTa - nopoxon K CHCTOM8 ~ ~ w , 
npe.n;nOJIOlitelffie od orpWI1!'lOHHOCT:I1 nonepoq}10ro ;J.l3;;WeHlUJ: KBapKoB B a,n

poHe. IIpll 3'1'01.1 cymecTBeHHI! npoeKIniQHHl!e CBotl:cTBa BOJIHOBO.i'l illYHKWlll 

CBH3aHJlOro COCTOffirna ITO npO;nOJIhHoit qipaKlllm lH,mY.'IJ)Ca COCTaB}I5IlOillHX, 

l1MelllUJa.e MeCTO TOJII>KO B cnCTeMe ~ -+ CoO • 1I0CKo.lIhKY JU-!ii\e paCCMOT

peIDle :se.n;eTCl1: B CJ1lCTeMe nOKOfI COCTaBHOM qaCTHll,b!, H80CixO,llMMO llMeTh 

TeOpylO BOSlv1.YllIelrni1, B KOTOpoii CBOMc'rBO crreKTpaJIbHOCTU coxpaHeHO B 

~OM qJIeHe pa&no~eHR!i. 

TeH30p Y/t" V nepermmeM B :BH,110 

Wp.v = ~tPi'" e.Xi'(-1,9·~)(PIV~,o)6(~~k~)J)o)IP>, (5) 

ClIMlloJrn'lecKM 3armCh '& - tPYHKlllll! C onepaTopHIlM aprYMeHToM paCllllii}

pOBHBaOTCl1: C ITOMOll\:blO 3aMeHIl B (5): 

15 (l-~) ~ LO(z-£)IN><NI,
N 

l'.n;e \ N> - nOJIHllll Hadop cod CTBeHHUX COCTOHHYH raMI1.JlhTOHHaHa 1-\ 
l1oCKOJII>KY oda TOKa B (5) cBodo.11HHe, 110cTpoeHHo TeOpID'! B03Mymomn1 CBO

)WTC!I K paSJIoX'telmlO 0 - WYHKUIIlf no lroHcTwlTe CB.Fi3H. ~ 3TOro BOC

ITOJII>syeMC!I npenCTaBJIeHHeM 

'''( " ) - "']- i r 1\' ]_12'51..'1,0 l-H =-['!-!4-t.E - l~-n11€ , 

1\ 

onpeneJIeHHeM orrepaTopa 1r -MBTPHll,bl 

" . )-1 [ " ]-" [ " ,]-1 ~ " - i[!-H+IE = i-lio-+if -I- i-Ho+lf J (i) [i-l-io+iE:) 

" 1 " 1 " -1 " f A -1
[t-H-iEr = [~-Ho-iET ... Li.-Ho-i~] 'I(i)[t-Ho-if] 

:it YCJIOBHeM YHHTapHOCT:I12) 

2) IIPH HaJIlf'!ID'I B TeOpID'! CM3amulX COCTOIDIHtt I~> B npaBott qaCTH yCJIO

BlUi YlmTapHOcTlI (6) l1MeeTCH .nonOJIHHTeJIbHIDt 'UleH 2cn.i I.~(1-Ho)I~>x 
x H~-Ej!o)«(!> I(1-1-10)' BOJIee TOro, B o.11HoJ:! }I3 B03MOlltHHX cxeM sarm

paHRfi KBaPKOB IDdeHHO 3'1'0 CJIaraeMOe OKa3HBaeTCH cymecTBeHHHM. Od

cYJll,1J;elme 3TKX BOrrpocoB oyneT rrpoBe,IieHO B npyroM MeCTe. 
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1\+" " 1\ 11.+

l' ("i) - rrCl) :: 2st.i. 'T'(e) Ht -Ho) rp (~) . (6) 


To~ nOCJIe HeCJIo&HHX BHRJIa,n;OK IIOJIy'mM 

""r...;:: ~d3~ e:(.Pt~~·x.)<PI Jtt<X:o){1"" [i-Ho" i~r1 ~(i)} II (7) 

!'I ",," }+)Cr(1-H~)II'{I+ [!-Ho+ifr 'T(l) Jv(D)IP). 

EOJJJ!! BOCIIOJILSOBa'l'LCSl nOJIH/iM HSt10POM I'OJl1lX COCTOJIH.HI. In.) (T.e. 

cot1cTBeHHHX coO'J.'omml raMlUILTOKHaHa H0 ) i! npoHHTsrpHpoBaTL no 

~ X, .m.teeM 

'W r.v =. (;).m,)~ z;. &(IfYp.. q - PI') T.., ~l' , (8) 

:t';Ite 
" 1" 1.rl'i : (Pllft(o){Ii' [i-~o... i~r T(i)Jlh> ) 

PI'\. - no.mw::tt 4-IDOIiTDCJ COC'l'OJUIl'IK In) • MH: IIpeJJ;l:aI'a8M '1'80

pJII) BOsM;YlJIeHd .IWI fWHKtlI!1! I'.:W '" v t OCHOBaHH;JJ) Ha pa8JIOZEIHl'IlII no 
KOBCTBH'l'e C1IIlSH onepaTopa T(~) B COOTHOmelDUlX (7) :MJI (8). Tor,Ita 

B&'IJlt1tl!e B (8) 'l:e'l'HpeXMepuol 1) -~ B JIllCSOM no{ll'l.'ltKe IIpeJJ;l:O

a8HBOro BaPB8HT8 TeOPHH BOsM;YlJIeKHI. o6eone'l:HBae'l' COxpaHeHBe BHmeYBa

SaHBoro oBOltOTBa cneK'l'paJIl>BocTK. 

§ 2. jfJmyPCHge npltWgHle 

npe;t(O'J.'aBIDI C1IIl3aHHoe COO'l'omme IP) B BlI,It8 pOBOKoro O'l'o.ICSI:ta 

IIOIIIIOBeKTaMII ,£~")(p") ... )PfI)t KOTOpY.e HDe 6y;t(eJl HSSHB8'l'1I n-'l:aQ

TB1IKIDm BOJIBOmDOl ~.\alJWIII: 

(3) .... "' ..... ) u.s (II)
<P.,P~ )''';PI'IIl?) =. S (.p - 2: p.. 1. P (p", ... )P,) . 

v:t A 

BlmDeJl (8) B IIMIIYJIloCKOM IIPHt1.IJ:DeHllll. OOOTBeTc'l'l!yDi\eJl '1'(1).. 0: 

"'r-v -= 1f\*,o~~(~)Q.)<p~\ Tt\(o)lp{)<p~\ Jy(o)lp~) (2 pry", (9) , 

l'.1I8 ,,~:.p0:tpl.p: I::~""ri' ) rJ.::P\ P~(,-... P,-- PZ')) Pt= MI ,
~ ,,' 

.. 


BeJI;, 'lHHa ~~(P: )ft) • orrpe~eJIeHH8R qoP~~JI0H 

2t \{ _3("+~)Jnlo\ 0\.... (3) 1\ (Il)l'I

9(~J<l):: /J2'A~p~ 2:!d(d.- (fpJ) cl (P- i r>;) ~ (~'''') ~ (IO)
.P .. 2P- c'4!, 11> 

"l <ll 

~8eT Bepo.fITHOCT:b ':('01'0. 'ITO i- ~ .fI COCT8BJl.fIRlI\8R Be1J.pOHa 1? lU1eeT 
- -"\-+ ,,~<MMrryJl:bC B HHTepB8JJe l\ • p~ + ()\.~ ~, 8 lO38.upaT "J!'J!8.KTHBHOJA MaCCl:< 

Bcex COCT8BJI.f1lOO!l'1X 38RJIIIl'leH B ImTepBaJIe t:J.. ,cl +~d,., l1PJ.!'WM 

BWIOJIH.fIeTCSl YCJIOBHe HOPMIlPOBIDI 

\dd.\di>': ~~l~ ,cl)::: 1. 
MaTpW-IHl>le M8MeHTij CB060,ltHo1'O MeKTpoMaI'llUTH01'O TOI\8 CrmH0PHUX coc

T8llJI..fI1OOUU{ llMelIlT ITpo0 TO.a :rum: 

<P~IJt-IlO)lr)= eiU(p00,.V(ft). 

OTMeTHM, 'ITO OTOYTOTBHe He,rm81'OHaJI:bHI:iX 'i.JIeHOB B (9) 0l1p8B.I\aHO B 

06J1aCTH 60Jl:blllHX nepe~8'1 - q.2 -? o(X) • 

B03HHRHOBeIDIe pacnpe~eJIeH.Rf{ (10) H (9) yl~3h!BaeT Ha He06xo,rm

MOCT:b YQeT8 BllPTYaJI:bHOCTll i -ll QaCTllllH. r,lepoi1. ROTOPOH MOlKCT 

CJIYllHT:b BeJlWiRHa ") ,

(p- Z=Pe - J~7.+Mf = t::./p.
€ ;:L 0 

:rum ( II)(P - i p~y_ m~ pt t:.::. 'r ~ t.. 
e*L p" 

r.n.e Il =- d.- _ p2. . 3aMeTHM. QTO rr8jJTOHHaR Mo.neJIb COOTBeToTBy8~' npe

He6pelKeruoo B rrpe.n.8J1e Bh!COJm:x 3Heprl'lfi Ii 60Jl:blill!X rrepe,na'! HMlTYJl:bC8 Be

JlIi'lHHO.a BHjJTyaJI:bHOCTI~ A.Ii npS,I1.llOJIOiKerum 0 6f1CTpofi CXO.lUlMOCTH IDi

Terpa.n8 no norrepe'IHHM MMTIYJI:bC8M. T.8. 

~d~i 'S>~ (~,<:t) = oed. - M:a) 9p.}:t.i}. (12) 

CNeBH.miO, 'ITO ITOJIY'Ia8Ii11lle TaIDIM 06pa30M MaClUTa6Hh!8 3aKOHOMepHOCTH J.!Me

lIlT JIRmL npH6HHlKeHHflM xapaKTep H B 3HaqxTeJl:bHOH CTerreHH 38RHCSlT OT 

SaKOHHOCTH c.n.eJlaHHHX npH aTOM npS,l1.ll0JI0lKS~.AH~3 ~SRTOB RBaHTO

BO.a XPOMO~aMHKR rrpHBO)l.MT,B ~8CTHOCTH.K BflBO.n.y 0 cymecTBeHROa pon:a: 
IIonepe'IHoro )l.BueHRft COCTaBJU!:Ial(HX B 8,l(poHe H CiOJIl>IllHX BHpTYaJILHOcTeit, 

T.e. <£it> ",<A),,-d;sG...2... lloaTOt.tV npe:n;CTaBJIJIeT .HHTepec H3y-qeHHe aCBMIT

TOTHttecKo1'O nOBe.n.eHRft CTPY.KTYPHh!X qJyHRIllIH Ha OOHOBe q.,PMY.m.t (9) 6es 

.n.onOJIJmTeJlbHh!X npa,l1.llOJIOlKsKH:i!: TlIUta 
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IIepelIHllleM ~PMYJIY (9) B 60J!ee KOMIIaKTHOM BH.D:e: 

• 'v.J t1 I/::: ~ \ S'\I?(p) ~Ht (P-+q- pi-I1It)WI'1V o\llp, (I3) 

r,Ite <steep) - IPYHKI.nm OT lleTIipeXMepHOro apryMeHTa p::. (PD."it),CM

sa:s::s:ru:t 0 paOlIpe,IteJlemteM (IO) CJIe,ItyJDI1!HM 06paSOM: 

. 9~(p):: ~~ (p-p) (Po+~(ttp)\ltIf/). 
Bwm'Ilma qp (p) eCTl> Bepo.a:THOCT.& TOro, 'ITO B a,It,POHE/ C RMIlYJIbCOM 

P CYMMaJlllIift qeTIipeXHMIIYJIbC Bcex COCTaB.lISl:DlU!X. .ltPOMe i -.A. 

H8XO,ItBTC.!l: B HHTepBBJIe p. p.. d. P : 

~ -3(..1) ~ dif ,1j»)I I llll 2 .. " .. 

()(p)=.[Jh.) n-;d (p-I:~) P[)(~ll"P: l~' , •• p}~(P-1P..J.(14)
"SP.. ~f::1 2p( t.t L: H ~.I 'I 1 • 

~06Ii Hs6aBHTl>C.!l: OT CJIOEHo.A saBHcHMOCTH BOJIHOBIiX ~H~.A 0'1' HM


ItyJIbCa a,ItpoHa P, OlIpe.n;eMeMO.A .n;HHaMBKOi B3am.tO,IteICTBH.!!:. orpa


Hlf'mMC.!l: paCCMOTpemteM cnellRMbHIiX CRCTeM O'1'CqeTS -r =0 l!I p.. 4 00 


IIpol!lSBe,IteM BBa'lM9 CaMIie rpy6Iie OnsHKJ!I BIip8Zemt.a: (13).~pHBo~e 


.It 06wmo.A naPToHHoi Kap.ume Bsam.tO,IteicTBH.!!:. B CHCTElile P" .. 0 6es 


orprumqemt.a: 06ntaOCTH MOEHOHarrpaBHTl> OClo l- B,l(0J!1o BeKTOpa q(q~= 1~1), 

TOI'.lta 'b - ~HKllR.!l: B (13) nPl!MeT BH.n; 


o(CP+q-p)!.-I'I'It)== O(W2._ .!tp~_Mep"'+p"-,"f) == 
H~ ) 

:::. M~ d"(p-- M1 + ~(MlP++rni-p1V,
t 2. W2. WI 

I',ll;e 'vi =(P.. ~) • M~ ::: M~V -11(t • IIpeHe6pezemte TpeTl>HM CJIa

raeMliM B apryMeHTe b- ~H~ OOOTBeTcTByeT IISp'rOHHOI MO,IteJDI. 1I0e
ROJIl>K,V o'1'6pom8lDlHl 'iJlU Mi(M!p+... WI~-p')/w2. m.teeT IIO.PlJJtOE MaJIOO'l'H <M'>/V • 
'1'0 nap'l'OHHM lOO,ll;eJllo OSHSqaeT nepexo,ll; K IIpe,ll;eJIY Y400 J[ CTPYS:-

TYPllld TeHsop lIpJJ:HHMaeT BH.D: 

Wt'v = "'I [( ~~ (p)b(P--MS)W~vJ~P.
W2. t. \ '6 (I5) 

CWmI:e ~TerpaJIa B (15) no yrJIoBHM nepeMeHHlil4 BeKTopa ~ • OT KO

TOp:SX ~;'(p) He S8lIHCHT. IIPRBO.ItH'l' It CJIe.ltYDlley;y BHp8Zemm: 
o co GO • 

VJ"v:::: 'Sl Mt2,L. \Jpl. rdpo 94. (F~. p'Z) W.." (IS)
'W. ~ II 

.. 0 P~M~" MJ/2. 

6 

AHaJIOI"'rl'lliHe BHl\JIa.uKK B CJIY1.lae. CUCTCMhl p~..." oQ ('1+ <0 ) Ch. =- 0 ) 
npHBOltfIl' K H3BeCTHOMY rraPTOHHor"Y pacupe.n;eJIeHlilO IrQ npo.uOJIhHlIM @paK

millM ImrrYJI.&COB: 

, rvt~ ') t ( \ l 

'w tlv -::: 11 'Wi T 900 1-SJW""v ' (7) 

r.n:e "0 
<>0 

. 

s;>" (x.) :::. S~l>l. ~Jp.l.1.9t (p-t) 1t~ plJ. 
"" o 0 

00 

SaMeTKM, I.£TO COrJIaCHO rrpe.uCTaBJIemno (14) ~O' (p) mmRilTC~( ¢YHKmreli 

.n;BYX aprYMeHToB(p°,iP'I) • a B CHCTeMe ~-+oo f ¢ saBUCHT OT Tpex ap

rYMeHTOB p+ ,p....2. • p2., mmapuaHTHhlX OTHOCHTeJI.&HO BpruueHl1H E [moc-

ROOTU, rreprreH,nHRYJI.a:pHotI OCli 2- • Ilpl1ClJJ:IDiteHlthle rrpe.ucTaBJIeHlffi (15). 
(17), cooTBeTcTBYlOOUcIe xoporno H3BecTHo.l1 napTof1.HoM I\aPTllliC. 1I0JlY'WHb! 

cfopr,i8.lI'&H!lM rrpeHe6pe1.!i.eHHeM MElJIhlMlt CJIaraeMhIMlI (noPfl,UKa .!. ...'> Iv ) B ap
rYl.reHTe 'S - IPYHlunm (13). ,WIlt BIi.fICHeHIIJR ll,(pHb! rrp1l6JIl'LlKeHlffi, rrpliBO

.n;Rmero n MaCillTa6HIDA CBO~CTBa (I6).(I8),Heo~xo.uHM 60JIee aKKYpaTHHH 
...... ~ 

aHaJIH3 C COXPaH91lli9M rrpe.ueJIOB HHTerpHpoBaHIIJR no nepeMeHHuM P..... 

P2. , CJIe.n;ylOOUDC 113 TOtffioil: 0- IPymcmrn: B (I3). 
IIepeit.n;eM K TO'!lUl:M COOTHOilleHWIM, CJI9.lJY1!lllklM M3 (3) B CJIY1.lae 

~ = 0/7/; lW-lII.Y·P!. 

W~V '" :i{.M~J~. ~d~2. ~dPO\?~ (p~s3.)(Jpy ) (I9) 
W t f.; p': 0 

r:n;e 

r! =:. JL (KO ! K) + M~ (1<.0:; K) ) k 0 :> {kt .., $.i' ) 
- 2M~ 2W 

K. onpe.n;eMeTClt MS ypaBHeHWI 

W= Jk'+ $1.' + Jkt+ WIt ' 1<2.= ~ (W -+ ~~m}-)_S2. • 

B (19) y.n;06HO IIepelTPr .It rrepeMeHHofi ~ =po + V~O)'L_S2.': 
tW-lIti)'! 'lot 

w14y :m:'t1.l \c!st ~d~ 9~(1IS'!)WI4'" 
(20)

\ sol. 1
r:n;e 

~+:::,~!(l(o+Ic.), 
1'\ ::'~(KO-k)+~(I(O-tK)+J .!:{(ICO-k)_ M~(KO"")J
"1- 2M.! 2.'J 2M! _ 2W 

3aMeTHM, 'iTO K+Jk.l"'S3.·=W-fM.~ ) f::"ti/K+Mhtr. n03ToMY 

Wli)t (\(.+ Vk\-+ ~:/)=W- mi >Vlf2.· .lJ,1m .n;ORaSaTeJlhCTBS cReit1m:Hra npPr V-4 0() 
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BOcn~3yeMCH Tpe60BaHHeM CXO~CTH RHTer~a 

~ f?~ (p ) JItp <: 00 , 	 (2I) 

KOTopoe CBO,IUtTCH 6J:taro.napH onpene.n:eHllll (14) K YCJIomm CY1IteCTBOBa

HRR: HOPMU BOJIHOBOa tflYHKI]Jm' '£ (J\) • 3aMeTHM, 'tl'l'o .lJ')IJ! BOJIHoma: q,yHK

nRit C MmmMaJIl>HHM '!.HCJIOM COCT~ B KX.ll T8KOe YCJIOBHe ynOBJIeT

BOpHeTCH. B nepeMeHHliX $'2., I'J YCJIOBHe (21) nepermC1lB8eTCH B:BJI.ne 

~~~(~,$,2)~SlJ.~ <: 00 • 

C1l:enOBaTeJIl>HO, lIMeeT MeCTO CJIe.ny1OOlee 8cmmTO'l'K'leCKOe orpamrq:eHllle: 

S/(Il Sa) ~ ';:($2) ~-(HcI.), ... 	 I ~ ... DO 
(22) 

rned..'>O :H ~<ls!t{!;'1)<~ KOTopoe nOSBOnaeT nepelTR R npeo 
ne.n:y V... 00 B rpruUIIJ,ax ;mITerpzpoBaHRR: 

Sl. Mi I ~l. 1-11)
~+ -+ co, ~- ~ 2."'t -I- T + 2M! - T , 

TO eCTl> B IIpene~e V .... 00 	 B (20) no.n:yqaeM 
(~_IIII')t. 00 . 

W"lf ::.'Jl M~ I )cls? ~d~ 9~(~,$Z)W'h' • 
VI I S; 1'1_ (23) 

HaJIlAHe SaBl(CRMOCTK 0'1' 'W B rpaB:HUe IDiTerpBpoBa.:a::B:R: no s 2. Ylt8SH

BaeT .H8 HspymeHHe cKelJDilHra. O.nH8KO ,nepermcHBaSI (23) CJIe.nylOO\li[M 06

paSOM: co ..... 	 4)0 _ 

W
It
,= :ll~L{~ds?~d~ ~~(~IS1)lJttv - \d~~ ):' (/(~IS1)(Jrv}(24) 

w ~ $; '1- (\I-lIIi)2- ~! 
Bi'I'.lf.HM. 'tl'l'0 BTopoe CJIaraehl)e B (24). cone.Pl£8lllee SamtCBhI)CT:& 01' 'vi, 
OTpeMHTCH It HYJlll npz \I ~ 00 6J:taro.nap1l YCJIomm (22). ltelCTmrI'eJWiO, 

:DO BTOPOM CJI8I'8ehl)M llMeeT MeCTO He~aBeRCTBO 

~ >	Sl. > (W-Mi)Z,> y 

Jr1J Mg ) 


II09TOMy, no.ta.ayao:& (22), ero 	IIlllIHO npenCT8BJI'l':& B ~e 

~~2. .flst ) (M!\o<. < V-.d. S~"}ls~) -" D. 
(,,,,/.I,, i)1 S ) (W_'llt;)l 

TalaI:M 06pasOM. BCXO,ItR: as TO'llliol 4lo~D (19) nOJt'1'Bell1l,1t8eTCH npene.n.

soe OOO'l'HOmeHlte (16). n0JI;f'i8RJlOe B npJlM:aeRJIK II8P'l'OHRol U:pTJIKll Bsa

IDIOAdc'fBJlJl. 

8 

§ 3. ACRMllTO'l'K'leOROe nOBeneHlIe ! ... 0 

IIOolJl>sy.flc:& IIpenCTaBJIeHllleM (15), r.I)lIHO :HCCJIenOBaT:b IIOBeneHllle CTPYK

TYPHHX q,yH.KI.'(1dl :a6Jm3:H aKCI<'.1IIOSHBHllI'O nopora .f;. 0 • JIerKO BlI,ll9Tl>, '<iTO 

OHO onpeneJI.fleTCH 8CJ!MllTOTJfIleCKHM nOBeneHlll9M BOJIHOBHX tflYHKlllrlt noKO.fl

lfIeroCH 8,TWOHS B o6J:tacTH 6M1>lllKX RMllYncoB BC9X COCTa:.BJIJDOO!HX Pi - <: 11!,. 
AHaJ.to~ 06pasOM B Ol'ICT9Me 1>", -'!> 00 ynpyl'Hfi npene.n: OTPYKTYpHHX 

~cor~8CHO (I8) 3a.na9TCH nOBeneHH9M BOJIHOBHX tflYHKnRit CBeToBoro 

q,POHT8 npR 'i( -+ I. ACHMIITO'l'K'lecKID!: aHa7ll{3 ypaBHe~ ~ YL. -'mC
'l'K'IHHX BOJIHoma: ~ CB.flSaHHHX cOCTOll:li:Ifi! B KX.ll 2,6 

,rrCJ\)() 	 _ -l(~-4)+"'I2. 
J:. ... Po'" , P.. ---" IpI,

o ... 
1P:1"'1P:,1......... Ip" I", Ipl'" 00 , 


W (1'1)........ (4- ~1)t (211-a) ... IA).\ 
, ~oo (P,.!),,, PM. ,X1".::r" 

) 


t%("~ " 

(I.e.>.\ -paSSOOT:& MeE,l(y crmp8Jr1,HOCT:&!J CB.fl3aHHOro COCTO.mnm H CIm~1>
HOCT:&Jl aRTHBHOro KB8PU) IIORaSHB88T. -qTO m.myJI:&CHoe IIpH'6JImEaHHe naeT 

pa8J!H'iHR9 pesynTaTH B SamtCBMDC'l'H 0'1' OHCTeMil OTc-q9Ta. A l'IMeHHO, B 

4lo]?MBJIHsM9 C noKOJllflHMHCH SJUlOHaMH nMY'meTCH 6Mee CM:&HOe naneHllle 

npz e... O: "JIJ~:: g511-6 • -qeM o6l1tenpmmToe B HsoTomne9 BpeMll!y\J:z, '::: 

gtn-3 -+ 2.IA).1 /6/, cor~acyDlle9C.fl co CJIenCTBH9M KMlIYnCHoro IIpz6.7J:ue-

HlII.fl B CRCTeMe OTc-qeTa ~ -+ 00 • 3,IteCl> MIl lIMeeM CJIY-qait, KOr.na HY-

JIeBOI no~oIt no TeoPBH BOSMYlfleHlllit He 06ecne~eT npaBBJIbHoro OlIHOS

HlII.fl .c~~~ol SaKOHOMePHOCTII H' Heo6oc0.ItRM y-qeT 0JI9.HYlOOlRX qn9HOB paS

JlOlIeKWI rr(~) B (8). 3aM9THM, Il'l'O nono6HM CBTY8mm. mwe'l' MeC'l'O IIp.l4 

aHa7ll{S9 aCRMllTO'l'K'IecROro IIOBeneHlll.fl ynpyroro \IIOpMjaKTOpa COOTaBHOit CBC-
TeM!{ 

oF",:::. <p'IJtI(o)lp') . 

.AMIlJmTY.l8 rJIY60ROHeynpyroro npouecca (8) mw9T T8KOe xe TeopeTHI<O

nOJleBOe BHpaaeHHe. 'tl'l'O B \IIOPMPaK'l'OP F,.." I( n03ToMy fiBJIJIeTCH ero 

S8ynpyI'D 8H8J[OroM. B poJm MaCCK KOH9-.:mOro COCTO.flHBII BHCTYna9T nepe

1018HH8.fl 'W ~ (.e,. Q)1. =P'li. • Cyu\80'rBeHH08 OTJIIitlIlIe 0'1' ynpyroro 4loprqaKTopa 

COCTOB'l' B TOM. 1!'1'0 KOH8-.:moe coCTomme pa~ara8TCH 06lRllHM 06paSOM 

no CTen8BSM KOHCT8BTH 0B.fl3H: 

I pi> ::. { I -+ [Po' - Ho+ifT1 rCP,,')} It1> , 
• meeT ReHYJleBOI C:D060~ npenM B mr;te \IIOKOBCKOro COCTOSllm'JI. B 
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ltx:>pr.laJIlI3Me p~ -'t co Be;rrymM aCHl:,IDTOTHKa CTPYK'l'YPHHX WYHKll;I:!l1: no 

(1-'l:BJ), TaR lite KaJt Ii WOpr,tpaK'l'Opa rro rrepB~aqe,Ol1pe~eJlJleTCH B UM
rrYJIhCHOM rrpHOJIl1..'KeHlUi, TO BCTh B nYJIeBOP,l ITO~Re ITO TeopHH B03MYllIe-.. 
HHl1. OltHaRO B HallieM rro;n,xo,ne P = O. lillR STO 6y,neT Bu,nHO :83 ,ll,aJILHeZ-

JlHH'O Jr3JIOlitel-lliiI, Be~CYlllM acHl:.IDTOTH.Ka ITO (1-;:(B~) Bwmru!eTCJl B CJIe,nylO

lljeI.1 110CJIe HJ'JIenoI'O ITOp.1I.!(Re Teopmr B03to\!llllelUIli. AHaJIOI'lNHaq onyamm 

Ha6JI~aeTcH H ITPll aHaJIll3e I1pe,nCTaBJIeHRH ~ YITPYroro ~pMqaK'l'Opa, 

3aI1l'lCalmoro C H0l.10llU>1O n0JIl10BIDC qiyHKImil. ITORORlllHXCH alij)OROB. B STO, 

CJIy'rae TaroKe Heo6xo,l!Hl:'iI yqeT CJIe,nylCll1tltX 110~OB I1pe;u,n:OliteHHoli!: BIz 
Teopm1 B03MYIl\elUIH ITO ROHCTaHTe OM3R ,M'Jt Ol1epaTOpa 6YOTa, OITpe,ne.nmo

ll1ero KOHe'lliOe COCTomum \P'> C I1POH3BOJIhHliM liMITYJIbCOM pI 'lepea 

COCTOHHHe rrOKoIIll1eiicH COCT8BHOil. CKCTel\lli I '0 > 
Hlme Mh! ITORallteM. \.ITO B8.llY1l1M aCI{MIlTOTHIm ITpn ! -'t 0 B C110Te
~ 

Me p = 0 COOTBeTcTByeT ,l!l1arpaMMaM TKI1a pHO. I • H peaYJILTaTh! pao

qeTOB cOI'JIacylOTCH C HMrrYJIl:;ClIHM ITpn6JIIDKeHHeM B ClIOTeMB 'Pi -* 00 • 

,----- P.\: 

Pz'~,----!\'---r\,  : 

P"-4 
) \ P""-' 

PlIo. I Plio. 2 

,Urur rmt{eCTBeHHoro OOMOaeHHl'! OKaSaHHoro 3aMeTl'lM, '{TO 'UlOT:b JlBJ60li!: 

,IUiarprutIMU (TIDra pRO. I), HaxO;D;HlllaHCH OITpaBa OT ~TOHHOtt Bepwmut,OO

OTBeToTByeT pacceHHmO COCTaBJIf[{()lJ1l'JX 0 ITOJIHHM IOOlYJl:bOOM q . B npe

,neJIe 191 ~ 00 (STO eOTh HCCJIe,nyeMaJi arum o6JIaOT:b) H;l{pa, OOOTBeT

oTBy~e STHM ,nBarpaMMaM,OITpe~enHIDTCH TeOPKe~ BOSMYllIeHRA B OKOTeMe 

"OeOROHe'llioro IOOlYJI:bCa" Pi .... 00 C OCI,IO ~ • HanpaBJISHHoit B,nOJI:b Bel:tTO

pa cj .:.1rliM lite miTYRTRBHO o6'&HcIDleTcH OlnY,ll;aeMOe OCJIa6JIeHHe IT~eHBH 
ceqelUIl I1PK ~-'t 0 3a Ot{eT xapaK'l'ePHoro B Pa -t 00 COKpallIeHM CJIarae

MID:: B SUepre'l'HqeOIGDC SH~aTeJIHX. 

B OBOTeMe OTO'leTa P = 0 HeoOXO,ll,BM TaRll£e yqST ,nBarpaMM, OIlR~ 
CHBal!lIU'1X ~eHHe ~TOHOM ITap H3 BaKY,YMa (pKO. 2). BwmOJIeHM rrOIm31i

Bam, 'ITO OHH ,n8lOT BM~ TOro lite ITO~Im. 'ITO B ,nHarpaMMH PRo. I. 
IIOOROnLKY paO'leT ,ll,HarpaMM pRO. 2 He BIiSHBaeT ,nonOJIHHTeJ[:bHHX TPY~OO

Teit, HHlIte OI'paHl!.I.J:HMCH HsyqeHHeM ,nBarpaMM pRO. I. 
PaCOMOTPBM ;u.n:H ITPOOTOTIi CJIYqal MeaORa C ~YMH BaneHTBHMH OOCTaB
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~. MCnOJIhsYH ITpe,noTaBneHHe (8) BO BTOPQM ITop.1I.!(Ke ITO ROHCTaH

Te Bsam.tO,neitoTBM B pa3JIOll£EHllm' +l'! ), l'lMeeM
3) 

r *(1.) -0' {I\ 1" 11..
Tt'I =j 4>0 (eXde.)(e t !101 J",(O) [l-"o1'\E:r H1J IP1,fl

) ) 

6... (l) ... ... d'" d:-1 - /1 " (25) 
(21t) (ole):: 0 01+t1 ) ~~ ,l!= 1-1+ qo ) H1=~ \jJ l If'TQ G-~ . 

Zit" 2!f 

B KIn OMSHlie ,ll,Har~, OOOTBeTCTB~e (25),~306paxeHH Ha pBO. 3. 

® <t@ l~ 
1(., I Q1 P4 

I 
I p:oI 

P4 

l 1 ~.+ ~ J~P1. ~ €2, 
:1)1 rl2

::[)" 112, Pltc. 3 


IIOJIl>SYIlO:b npe,nCTaBlIeHBSM (8), MOJlI.HO c¢opMYJUJpoBaT:b ,ll,HarpaMMHYlO TeXHl1l

KY, OOrJlaOHO ROTOpoit Rali'JtoMY rryHR'l'BPHOMY oe'leHHlO MS:s,ny Bepnnmmm 

BSauMO,neft~BHi cooTBeToTByeT sHspreTH'IeoRHI SHaM6HaTeJl:b 

..-~. 
})= M+~o- L- Yki+Mt , (26)e 


...... 

r,ne Ke. - mmyJl:bc,npmmoaHHHil nepeoe'l6HHol :nyHR'l'RPOM JImll'DI. B HOCJI6

,nyeMoft HaMH o6JIaoTH 1011 ~ 00 6JIaro,napa: !{BHOMY' BB}I3 (26) CTaHO

lmTCH OqsBH,ll,HI-lM BweYKaS8.HHoe oOKpaIIIsHHe 60JlI>1lIHX CJIaraeMHX Ta.KHM 06

pBSOM, K8K aTO npoHCXo,'ltlr1"r B ;D;HarpaMMHoft 'f6XHHK6 'Pi!""" 00: 

M-t '10 1l(1 ... Wl./21~1 ,"v 

.... 1 '& 


"'i" t" . (... "')" k«.J,. ... ~t)n

.t... I(:"'M~ '" lit l-t L-~ &(K~).

t Q 

Toa;nSOTBeHHaJi SaMeHa aHepre'fll'teOKBX SHaMBHaTeJlel (26) 6JIaro;D;apR yo
..,.. ... -JlOBlD) q :: L I(e. 

e. 
p = ~ ... ~-- z: Kt , 

e. 

S}Bo aOO8ll8.BK8 HSJIBlIIBel sarPO~sHHOC'1'H qx>pNYJ[ ommomrs H llB8'fOmr8 

~eKoH 6y,nSM onyOKa'l':b. 

II 
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---

~""'2 ...... 4/~
rne 1<;::. /(t -\' rr!~ - Kt-·q l'f I , 8BTOMBTH'ieCKH Y'llfTliBaeT CORpameHHe 

dOJlbuooc CJlaraeMllX ~ Icr I . B T8ROH {(lopMe 3aIDICH JIerKO Ta.lOKe CpaBHH

BaTh BKlIB.lJ.b[ B D OT pa3JIHtffil:DC m.mYJIhCOB: HMrrYJI.bCH C dOJIblllll'MH COCTBB
-J .......... / ... 1 JLfllOlJ4HMIi B HarrpaBJIemrn" Kt' q I q -t 00 lIatoT BKlIa,n: 1<(, ...,. 0 y Ma-

JIlie I i<11 '" ty) OOOTBeTCTBYIOT ke--"" m . ,ll.ll:R dOJIIilllHX l'IMIIYJIbCOB B 

odpaTHOM OTHOCHTeJIhHO q HanpaBJIemrn ~ . if/I ?f t~ - 00 HMeeM 
k't- ~ ()O • 

CorJIaOHO Bl:lllleCKa3aHHOMY 3HepreTHliec.tme 3H&!eHaTeJm lUfarpaMMhl A 
HMelOT BH,n 

b1 :::.MS- P1-- K-- e~ , 1)2.:;: M$. - K,-- ei" . 
~ 

qeTblpeXMepHYJO 0' - CPYHRUIDO B (8) npH e = 0 Ta.lOKe YlIodHO npell-
CTaBHTh B rrepeMeHHliX P-+ ,p- H -P.J.: 

~t)(P-l- () - Lp(,.) :: (f(lY L P;J ~ (MW: -LP/)d" (M~- Ip;) . 
-I t. e '> e e 

OTKY,lI8 BH,nHO, 'iTO HnpH \ql""'t (X) '$ .... 0 P.-. k--o(~) , a 
k,- - o( 'rqr) , TO eCTh 

D, '::: -t; , 1)1. :::-t; 
(28) 


AHaJIorntffio .D.11ll l\Harpa:MMhl "8 HMeeM 


D1 = M~ - K; -~--p:l,- Dz =M~ - 1<,- - t; 
OJIRSKO,B OTJllitme OT lUfarpaMMll A, SHepreTH'IecKHit 3l!aMeHaTeJIh 

D4 '::: - ~- ...... 0 ( 1/~) , nOCKOJIhKY g = - it. 1l0STO~ BKlIa,n: lIMar-

paMMI,l B B aCl'IMllTOTHKY CTPYRTYPHIDC q,yHRltHit rrpH ~ .... 0 nOnaBJI8H. 

Kaliolo:ll: BHYTpeHHe:ll: JImnm. H'30dpa:>!talOOleR pacrrpocTpaHeHHe qSCTHIl),[ 

C Maccoit m... H' TpeXMepmlM l'IMIIYJIbCOM it , corrOCTaB1lReTCII tPaRTOP 

(2 Jitt..., nt'L It i. Torna .D.11ll.......BOJIHIWT011 JImnm. cooTBeTcTBynne:ll: de3MaC

COBOI"Y rmoOJfY C m.mYJI.bCOM k, STOT tPaKTOP B 8CHMnTOTH'lecKO:ll: odJIac-

TH ~ -'I> 0 MOllIHO 3aMeHRTb OJIeJJ:YDllHM BHpalIteHlfeM! 

...... 2 "2
P.t1. ... /11122~k~' = 2.1~-~1 ::::;> pt= (29)p.

2....... 
r1l8 Mbl y'W! orpa.!:llJlieHHOCTL m.myJILCa e1 ('iTO CB.li3aHO C 6blCTPbIM 

IIa,n:eHBeM BOJIHoooit (flyH.!tIJ;Im ~<.!) (e.) IIPH' IeI ~ 00 ) 1I YOJIOBlte 
o 

fl.- + P':- =M~ 
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YlieT emma IIpltBOltH'l It IIOflllJIeIDm :s KalI',ll;ol BHY'l'peHHel .JIB:Hlm lie-
II~ ~lt'l'OPO:S ~+IM It Jsp lK) ~ '{8CTJru; co cmmOM 

J/2 ]( I COO'fB9TC'1'B8HHO. IIpoeKI\1lloHHHl oIIepaTop r.UX:llia. dsp (K) S8Blt

CltT 0'1' l<WDI6poootUloro yc.u:OBllH, KOTopoe MIi 3aqiHRCl'IpyeM KOBSpmlHTHHM 

06paaoM: 

oIs,{I (I(.) :::. - cts~ . 

BHelllJDl9 KOHIIJi JII :seplll'il'llli Y'll'ITHlIEWTCII OT8Hl\8prlUDl 06pasOM, Kalt. 

HaIIpJlMBP, B ~p9.Io1IIQloA TeXHl!Re ~i1HMaHa. 

Ta.laIn.l 06paSOM, rm'l'HB8.fI (28). (29), rr t1 MOEHO 38.ITPIC8TL c.u:e.tlYJ)

IIIBM 06pasOM: 

'1'r=e,i'c"i~ ii (r.{~i) ~('~·MM~Ju (p,) , (30) 

r1l8 

" ~ -)v ~4 -t WI" ~ -'\ -41 L /I. 1\M",::. f) lJ(t2,) $ V(f1 0,..---0 t~) 1<1 =ktOf 1 -= 'r.cr.CF
2~ ~ 

CorJIaOHO npe.nc'1'amIeHJll) (8)JII(27) ~ TeH80pa 'W~" m.eeM 

W~,=~j\ii~~~'1'~ '1': o(~" ~)Hr..+P:-~;)S(p,. r;- M~1, (31) 

'<. 1. fb .... )-1IIpJI'II8M f>i. -:: \'l\~ • lis-sa HaJm"IJISl 06pe8~ero ~opa 'l"2,' 

B (30) B IIBCll!Ta6HO-JlHBSpJ[aHTHOM IIpeJleJl8 (Be.n;yIIIM aCHMII'1'OTlllta IIO 

V-1 ) 0' -~ B (31) 3aMewt9TCII Ha 4) 

o(p«+- ~;)~(P;-M~2~mJ.-+&1):: ~ (rt'~2) • 

Coo'1'll8'1'C'1'BYJIqee IIpJlCSJI:aelDI8 ~ Hl" l\8eT 

" Ml"-"Io ~ (f~ltlPl)~ [i(f4)lr~-;r9 
Tor,p (3I) IIpmm.tae'f ~ 

2.~ ~t1'l " ~l> 2
W",_:((!,qtCc:' di)1 ~)(~Vt4v G(tt2(dt)/:1>/1- )~(~4d\)!& dh 
~ \el tli)2. ~r.; ~,.,!' 2P40 2P;' (32) 

4)00'!8B.UIt '!OtUlHe ~ - ~, MH IIOJ.IY'DIJDI 15K Bwpazamre. B KO'l'O-

POll aHUOl'l."UlO (I9) 6WUl 15K y'l'tea8 HaPY'JII8IIIIM CKeIlrBHr aamrOlDlDCTJ. 
O'f w:z. • 
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r.n.e 

4 " V~\f= Lj U{fl) a~ (~1 Mi)'a-~ ~- Oy V[1,) ~ L? ('ll) Oc (p~-W16\) 'fP1J (el ). 

ITOC,;18 J!HTerpnpoBaHHH TIO Cl~ B (32) B Be~meM TIO V TIopa.Jl.Ke 

TIOJrytHn,1 .. 

I ~ W 00'W ::: ~'L(Q,~~CF-VM\1. ~e)~~)D(i1) ~t'"r OyU(1,)0lf{'l2)'O-lf(tl)~ ('t~di) 
I4v , ?J'2.grl \.:mJ lei-)'l. 	 ('liY ·(33) 

COrJI8CHO onpe.n.8Jlemno W1 • W2. BlipalKaIOTCR qepes 

2
- -	 "'''W -t M W-	 ~ ~v 2 1/ 1. 00,

M -+'JIG. (34) 

2'vv·=_~I'IVWjA\I 	 -+ 3M'2. Woo. 

l rlf-+v'l./O,t CM'L-+'l/Q2.)2. 


TaKlrM 06pa30M. H3 (33) , (34) HMeeM 

~ Wa.:: ~2 Q~ CU'i}1.\"Sp(f ~-r+ r""D-)
\It::nJ 2.. 2' 

(l) 	 (35) 
rne 

r= J1. \~t)lJ(11) <PQ(1) V('ll) 
m2~ ('12""'" • 

IIOJIyqeHHOe aCHMlITOTH'reCKOe BlipalKeHHe (35) HaxO,llHTCR B COI'JIacl'Ill: C 

paCqeTOM HMnYJIbCHOro TIpH6JI~eHHH B TeopHH n~ Ha HYJIb-IIJIOCKOCTH /6/ 
C TO~OCTbID ~O TIOCTOHHHOro KO~~eHTa. 

IIpe~o~eHHlii B HaCTORme~ pa60Te napHaHT TeOpl'lll: BOSMYme~ ~ 

CTPY KTYPHliX q)yHKll;ldt I'JIY60KoHeynpyroro TIpouecca (I) YCTIeIllHo Mo~eT 

6l:lTb TIp~IMeHeH B CJrYqae C rrpoHSBOJIblUtM 'lHOJIOM COCTaB1I.fll<llUDC. B pesyJIb

TaTe HCOJIe~eMhIe @iSHqeCKHe xapaKTepHCTHKH SarmCllBaJOTCR B TePMffiiax 

BOJIHOBIDC q)yHKIJ;H:t!: rro KomneroCR CBH3aH.HOro COCTO.f£H.Ri1, HMelOO.lHX 60JIee HC

HliJii qmsHqecKKIl: CMhlOJI , qeM E ClilCTeMe PI -+ 00 • Oco6uii lUI.TepeC Ta

KO:!!: @opM8JIH3M ;It~eH rrpe~CTaEJIHTb ~ H3yqeHHH COCTaBHHX ClIlCTeM 

(Harrpm.rep, SI,lJ;ep), BOJIHOBlie q)yHKmm KOTOPIDC B CHCTeMe TIOKOH yxe HCOJIe

~OBanlllCb B ~PYrKX rrpoueccax. 

ABTOPH I'JIY60KO 6JIaro~apHH B.A. ldaTBeeBY H A.H. TaBXe~se sa 

BHHMaHHe K pa60Te III ueHHHe 3aMetJaHRR. 
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lfs~aTenhCKHH OT~en 06be~HHeHHOrO HHCTHTYTB R~epHbiX HCCne~OBBHH# 

KaHHHXHA3e A.H., CHcaKRH A.H., XaeAenHA3e A.M. P2-87-244 
0nHCaHHe rny50KOHeynpyrHX npo~eCCOB B TepMHHaX BOnHOB~X ~YHK~HH 
nOKOR~HXCR COCTaBH~X CHCTeM 

Opo~ecc Heynpyroro /oenTOH-aApOHHOrO pacceRHHR H3y4aeTCR B CHCTeMe nOKOR 
COCTaBHOH 4aCTH~~. OpeAnaraeTCR HOB~H BapHaHT pa3nO*eHHR CTPYKTYPH~X ~YHK~HH 
no KOHCTaHTe B3aHMOAeHCTBHR, Ka*A~H 4neH KOTOporo o5naAaeT C&OHCTBOM cneKT
panbHOCTH. 00Ka3aHO, 4TO B CHCTeMe nOKOR CBR3aHHOrO COCTORHHR HMnynbCHOe npH-
5nH*eHHe HeAocTaT04HO AnR KoppeKTHoro onHcaHHR ynpyroro npeAena X8J ~ 1 , 
B OTnH4He OT CHCTeM~ P&~~, AnR nony4eHHR BeAy~eH aCHMnTOTHKH CTPYKTYPH~X 
~YHK~HH npH XBJ ~1 He05XOAHM y4eT B3aHMOAeHCTBHR COCTaBnR~HX B KOHe4HOM co
CTORHHH. YKa3aH~ COOTBeTCTBY~He AHarpaMMW, pac4eT KOTOP~X B MOAenH KXn Ha
XOAHTCR B CornaCHH C paHee nony4eHH~MH pe3ynbTaTaMH B paMKax T80PHH nonR 
Ha·Hynb-nnOCKOCTH, 

Pa5oTa a~nonHeHa B fla6opaTOPHH TeopeTH4ecKoH ~H3HKH OHRH. 

npenpiDIT 06-.eAHHeHHOro IIHCTIIT)'T& RJ~epHhll< HCCJ18AOB8HHH. ,lly6Ha 1987 

OepeBOA f.f.CaHAYKOBCKOH 

Kvinikhidze A.N., Sissakian A.N., Khvedel idze A.M. P2-87-244 
Description of Deep-Inelastic Processes In Terms 
of the Rest Frame Wave Functions of Composites 

The lepton-hadron inelastic scattering processes are studied in the 
rest frame of composite partic~es. A new perturbative expansion for the des
cription of structure functions is proposed, each term of which posesses the 
spectral condition. It is demonstrated that, in contrast with infinite momen
tum frame case, impulse approximation is not valid for describing inelastic 
I imit XaJ~l in the rest frame. To obtain leading behaviour of structure 
functions as XaJ~l it is necessary to take account of the interaction of 
constituents in a final state. The correspondin9 diagrams are pointed out 
and their computation in QCD conforms with the results obtained in the null
plane quantum field theory. 

The investigation has been performed at the Laboratory of Theoretical 
Physics, JINR. 
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