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B KBaH'1'OBOit TeOpmI ,nOJlSl BOXOAR'!' lIS npe.n;C'I'aB.1Iemm O BSau.m.neft
C'l'BlIH t B ROTOpoM paSBJ1THe CHC'1'eMH BO BpeMeHB OImCHBaeTOJt BOJlHOBHM 

BeKTOpoM q:>(t.) t y.n;OBJIe'1'BOpmItIIM YpaBRemm IIIpe.nmrepa 

. Jet>H) 
t 7t = Het>c-\:) t (1) 

r.lle nOJ'lHHl: raMMM'OHKSH J-l npe,IlC'1'8B1.UtaTCSl B sane CYMMH raMW1b

TOHHaB8 csoõonaore ;zumzeHHII Ho H raMMb'1'OHHaHa :BSB.lDtK>,neftCTBWI H •
1 

~PMBJlbHOe pemeDa ypwmemm (I) HMeeT 'BH,n 

q,(t)::: e.-il-\t<t>(o) . 
(2) 

Ha CSMOa. ;D;e.ne '1'o'lllOe pemeHBe y,naeTOH nOJIYlIH'l'b JIHllIb B Pfl,Ite npoOTHX 
MO,ne.nel, n09To~ OOWIHO JlcnOJJbsym MeTO,n TeOpml BOsMYJneHHit, n03BO
~I BOcnpoH8BecTH onepaTop aBOnDUMB DO BpeMeHH 

.) ,iHot4 -il1(i f -t2) -iHotzU(tf)'tZ =Q. e. e. (3) 

B ~m60M nO~Ke no CTeneHRM ManOCTH B8aHMO.n;elcTBHR 

t2. 
U(t1,t2.) =: Te:c.p ~ Sdt' H1 (t ') . (4)-ti 

PaCCMOTpeHHe oneparcpa 9BOJI1)I.ODI (3) HeoCSXO,1V1Drl) MJI,:au..ne.n:emm H3 
, I e.- i Ht KoHe"lHOI'O oneperopaoro MHOU'l'eJ1R B npeneae t ~ 00 t 'no 

BSZHO .MJl BBe,neHHII B Teoplll) $ -MaT.PHDJl. 
'\ 

I: I1epeD,neM K 60JJee o6DtD npeOOpuOBaJDlJ04 rpymm IIyaampe, c '1'011
I 
I: KH speHllJl ROTOpol TpaHqJIJIIlHB BO 'BpeMeHH (2) se .n;o.DHH 6an. BHJl;eJl8HH 

B ·clifhleJIe onpe,neJlemm SBOJmmDI KB8HTOBOI CBCTeMY. 
li 

\ § I. Ilpeo6pasoB8HBe ÓYCTa li ROBaJ?H8HTHHI onepaTOp 8BO.lg)IOOI11 

CyDVIOCTb l1HBapRaHTHOCTR Ilyameape C:BOJJ;H'1'CSi K '1'ouy t 11'1'0 B npoor
paacrse sesropoa COCTOHHJIÜ ÇY1lleC'l'BYeT ymrrapHoe npeo6pasoB8HHe 
U ( ()., ,/\) • CM3aHH08 c nepexo,naro MeJtltY .nByam p83JIHlDDl1MH CJlCTeMB

WI O'l'c1le'1'a 
'X~ = I\t1'IJXv -+ af'C ' 

. UCo.,l\) =exp(i Q~ P~)e:x.p (~ (J~vMrv) 
( 5) 

'.1 • 

(6) 

O)tn'lej1hrlt'u~lb.iU GHCmyJ \ 
~~B~ atc~~aDR1UB~ 

6l1GJt~!CTEHA 
...... ,4' 



rne pl'f • At4" - reHepaTOpH Heo,llHopo,1tHOA rpymIH JIOpeHU8. nocepoea-
HHe OOrJIaCHO TeOpeMe He'l'ep xepea s8,Ilamndt JIarpa1DK.HaH ;;(.... BeKTOp 

COCT<>JDmR: I P) • COOTBe'l'C'l'BYDIUdí CHCTer-e c 4- m.myJIbCOM P, npeoo
pasym'et"i OJIenylOO\lIM 06paSOM (IlpH Qtt = O) : 

UCi\)lp) = IAP) (7) 

(NlH npoC'l'OThI cnaaoaae cTeneHH CBOÓOJU;l ae paCCM8'l'pmmDTOH). Pac
CMOTpHM npeoõpaaoaaaae 'óycTa N . f'( À ::: ( 1,Õ) • rne À'l.~ i ) ~o >o, 

A).. ~+2~o('o\ ~ (
/\J1v=-~t'\\/+~~~00t'''v-1-{o~o 

KOTOPOMY COOTBeTCTBYDT napaMeTpu 

a1-~Sk I~\ (\ ~o 
w\"v::: 

TOl'JXa COrJlaCHO ( 6) 

U ( A~) -u 
1\ = ~ 

-t \ "I't 0v 
1>

_ (- cnc.sh-Ir, 
- ex-p \ j r\ 

óo,o ,\ ~O)
)..t't~v4- t'dv"t t"y, 

\ ~O) 
AV ... . (8) 

Â 

v . Mia) 9 
f\ " • ( ) 

AH8.lIOrH1DiO (3) BBe,neM B paccaorpeaae onepaeop 
o -+ 

A(~)=~ ~ ,
o (10) 

rJte u~ - YHH'l'apHHI onepaeop npeo6pasoBaHd JIOpeHIJa B OTOYTCTBKe 

B3am1O;n;eICTmM. 

KaK B: B 0JIY1i8e BH1mCJIeHmI 5 -MaTpu1I,lI JIBÓO oneparopa 8BOJID

IJ,lIfH (3), He06xoJtHMO 06paTBT:bCJl K TeopmI BOsJ.\VllteHBI no KOHCTaHTe CBf[
3B. CorJlaCHO onpe,neJIemm (Ia), (9) 

o . 

A(J.):Â(w)=exrtic.lnil
j 0)exp (ÜJhj AJO) , (11) 

.... \ -3p -./-) \r.tte w::: ()1,c<;h.lÀ 1 V\:::).. I>' , i 
o ~ 
Ao 

M~V \- I'eB8paTOpu rpymm JIopeRDa oea Y1Ie'fB B38IDI)JlelC'l'Bm. Ms 
T80pallll HeTep 11 H8118J1J.JOOC YCJ'1omltl. H8K118lHBfle1lHX Ba JIQ1UI q>... ex) li . 

:B8HOlIJA80Rlle mmynca ~d.. =Õ ~ Ir;, (%~% ) , B npeJlC'l'8BJ[8BBB I'el3es6ep
1'8 ( nPII "t ':= o 'f.l.Ct)B :nGl(~) OOBlllWlDl co QEOÓOJUIHIIlI. c ;/ 
-ro'qBOC'lJd) 11.0 ~peHOPJlllPOB01UIHX MHOD'rueA> BllBell 

I' 
l 

2 l 

~io,: ~iO_ ~ xi ~(::c.)J~x Õ(x') 1 

o ' rv > >, A.' 

MIl: M'À, ,i,j=~,2)~, 
(12) 

r.ne df1 (x,) - nJlOIfHOCTlt I'8MKJIbTOHBaH8 Bsanm.neiC'l'BlUI. ClIe]lOBaT8JlldtO. 

aa.Bcex I'eHepaTopoB rpynmI IIyaH.Kape J.IBIJI& onepa'l'Op 8Hepnm H 'l'pB 

oneparopa JlopeHU-13p8IJ(e~ 3aBl1caT O'l' mma B3am.tO]lelcTmm. C onepa

'1'OpoM 9Hepra CUSaR XOPOmo '.Il9BeCTmdt orreparop SBOJJDumt ooarOJDllUl 

:ao Bpe.HH (3). POJIlt OC"l'aBllDlXCJI 'l'pex ElUIClUle'l'CJI 13 pesyn'l'8T8 BSY'lIe

mm BHpaa8HJ1Jl (6). B nomol aH8JIOI'O c nOOTpoeHBeM Teopo: B09MY

lllemdt,ITJIJI S -MaTpmvi BOXOPU B3 J:tBrIxPepeHIl,BSJ,D,HOro Ypa:BH8mm 

~A~ = 1B(w)Alw)
do) (13) 

c Ha1f&lIDHlO( YOJIOBlleli A(o) =I • ~8 

13(w)= '-~ ~&().·:X:)~1(:x;)J4x • 
(14) 

nepeIDm!eY (I3) B BiIJl8 H80JJ;HOPOJlKOro BH'l'erpaJl:Edloro ypmmemm 

. LV
A(li» -:: I 40 '\ ~dW' B(w')A (w') , (15)

o 
r.ne YCJIo.e A(0)-=- 1 J'lI'l'eHO mrrOMB'l'B'lIeOIQl. PeIlUUl YpaBH8HH8 ( 15) , 
c noJiDJU»l) lIT8paud Dox;rDIM BOKOlIOe p63J1ODHHe onepaTOpa A(~) 
no OT8neHJD( ROBC'raH'fH CDSlS. 

A(>-) =1: At'\ Ao: I , 
t\:o
 

ao


A-= -t't\ ( e(cJ-1.J ) g(w -1J ) ••• 6(w -w.) B!Wf) B(w)... B(W,,)dW1...dlJ., .(16)
h) 1 1 2 IH \OI 

o 

~pm (16) y&e IIPJ[l'OJUl8 ,1WI npaImA801CllX paC1Ie'1'OB. o.u;KaÍ<O o TO'l

D spemm ~8X1Ieoml D'lepnpe'l'8ua npellC'l'aB1Utm' mrrepec 1lPY1'Jle 

np8JlClf'aBJIemm• 

HcnQD,sYJI (14)' JWl B8Jl'lM BII'l'erpuoB 110 CJ i B (16). nOJIY~ 

An:: \h ~ e(~~ _:(,0 )e( ~tl-~J... e(X:~4 _ ~~ )e (X.~))( 
:x., ,.., _ X,,_t X.. :x; r'\ 
- ,., - ... (17) 

x ((::cf) .•. E(:x.~}dfl(:x~)J.fl(X~) ...1fl(~)d~1' .. J4~h , 
--.. -. 

na z\ =~i·~· 
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nOSTOMY onepaTOpy A()..) MODO nPBJt8'l'I» 1Wl 3KCnOHeHIl)l8JlDHoI ~HK
mm C ynopa:n01leHll9M Tx n~nepeM9HHOA I) ':(o/*- : 

A().)=-T~e:x:p 4 ÇE(xO)e(~l4)-~)e(~O)Jfft)ól'tx. 
-00. "'" _ 1 

(18).A(>.) =. Tx. exp i SE.(:X:O)Jfl(X)~4x. , 

tfb 
r.n;e 06JI$CTI» ~ 3aurrpnOB8H8 H8 PIIc. I. 

':Lo 

x. --.-. 

PHo.	 I 

HCCJIerorSl YRa3amme za pBCYHK9 I o6.JI8CTH ~1 li JU2 B npe,ItCTa:B1Iemm 

(I8) li iICnOJIb3YH YCJIOBH6 UprrqmmOCTZ, muo nepeATlI K OÓWlHOtq xpo
HOJIOITI8CROM,V ynopn.,nollemm (lIpwxozelllle A): 

A(~J '"{Texpi ~~~,dil("',)l tTexp i Sd\x 'J{1(:X:)r. (19) 
1fL" J\...2. 

oopua SaIIJlCl{ (19) YKa3IiB8eT H8 TO, lITO A(>.) eCTI» onepaeop 9BOJm

umi 0'1' nOBepmOC'lH 'X =O K nOBepXHOC'fH À-X:: O : o 

I) rr::c-ynOPfOtOqeHBe onpe,Ite.MeTC$[ OJIe.tJ.'YllIlHM 06paSOM : 

ror (~ (:(1)~(:í2)) :: e(oc,i) _~) ~(;)(1).:H (~2) -t (i ~ 2).
 
x I ~I ~~ 1
 

4 

A(>.) = U (>.·:x=O I Xo= O). 
(20) 

1l0JlD3YRCI» (19), HeTpy,D;Ho uponep1I'1'D, lITO A(~) Y.ItOBJIeTBOpa:eT YpaB
H9HBJO, npewra&àmiOl(Y H.H. PoI'OJJl)Ó()BHM /1,2/ ; 

~ =_i [ rô &(}.·x) '11' (x) d\.J A(>.)() x ) d ): d1r . (21) 

B pa6OTe/ íl ÓW[o OTMEllleHO, ll'r08KOB8PB8H'l'~1 <lCpMYJIBpoBKe OCHOBHHX 

YpaBHémd: 'l'eopo nOJUl ,nOCT8TOlJHO BCXO.)tIITD H3 npe,I(c'l'aBJIeHM, B ROTO

poM :BOJIHOBOI BeK'1'Op <p pacCMa'l'pm38eTc.R: R8K q,y~ napaMe'l'poB 

>-,'; j ).2.::, i , À.0 > O, 38,ItamtHX npoH8BOJI1illYIl npoc1p8HC'l'BeHHO-nO

,I(06HYJ) l'lIII8pWIOOltOC'l'I» 

~-x =,,- . (22) 

§ 2.	 P8JlJl'lBm!QTcRd: IDo[)MJ)aKTOP B 'l'empmax BOJIHOBHX gMug.m8: 
nO.Kp8ll!l4Xçg OOC'faBHHX CHCTaM 

npeA1f0X8mme B npeJtWJtYDteM naparpa4le npe,ltO'1'8B11emm (16), (18), 
(19) MaryT 61i"1'D HCIIOJID80BaHH B 'l'eo.PJIIB BSaDfO,IteACTBM peJUr1'KBHCTCIGDC 

COC'l'aBmDC eBC'l'8M. 
EOJ1H {3 -MaTPZD;8 pacceanaa an.eMeHT8pma 1I8C'l'HU (B l4O,lleJIJIX 

TeopHH nOXR, B KOTOpHX ~3Dl1eCKHM 1i8CTHuaM COrrOCT8BnBDTCR ~OKanhHHe 

noaesse onspaeopa) 38,A8e'l'CJI JIBl1II, 8cHMII'1'o'l'HKQI onepaeopa aBOJII)IJ;miI (3) 
t,-=too t2, ~ - 00 ,'1'0 ~ onacaaaa nponeocoa paccesnum B COCTaBHHX 

MO,lle.7IStt He06xo,ItJlMO Y"ieC'fD BCIl oóJraCTD JlSMeHeHHJI nepeMeHHol Bp8MeHH 

-t1 , t2,.. HMeHHO H3YlleHlle nOJIJ>cHol CTpyR'1'YPH K08<WlluaeH'1'OB 

~pDe pa3JIoaemm Ma'l'put!HHX 8JIeMeHTOB onepaTop8 (3) no nepeMeHHHM, 

conpaeHHI:iM -ti , t.z., n03BOJU1e'l' BHSIBHTlI BOI) Heodxo.lnlMYD HHif>opuamm 
06 $ -M8TpBU13 pacceaaaa COCTaBHHX 1I80TBU. B peSYJlI»T8'1'e MODO UOJIY
llHTD rrpe,I(cT8MeHHe, B ROTOpoH HBHO B1ltmCJIJte'fOR (B J.ID60M nOPJI,IUCe reo
P1DI B08MYRleHBI) JIBlI[1) lIaC'fI» , COOTBe'l'CTB~ paCC9JDDDJ BSCBOdoz,n8H

ma 118 CM38HHOro COC'l'omIJ!UI COCT8BJ!JDJItIIIX. B no.lHOM BlipaBeHml ~ S
-ua'l'pBDJI aTa ~C'l'D HHTerP.Hp'ye'fOR B npoB8B8,lleHD c BOJIHOBJAGl (pyH.KD;lIJI
t.IR CBJl38HHOI'O, COC'l'OSBJIJI 73/,. 88,A8qa onpe,It8JleH1ll1 KOTOpHX , KaR )(3Be.,... 

'l'HO, mao,ltllT 88 paMKH TeOpml B03l(fJlemd. fiCHO, ~ 'l'81tOro po,1l8 l}íyHIt

I.\HIII, olIBcHB8DlUle nepexo,lt CP3lA8CROI 1I80'1'BUll B OOC'1'8BJ1JIDJUIe,H80ÓXO

JnlMIi B .JIIldOM H3 lIlopYam81fOB COC'l'8BHHX 1I8C'fJlIl. sa..&v nOC'l'poeHHB: S
-Ma'1'PBIUi paocesmmI COC'faBHHX C)(0'1'811 MODO 8H81111'1'e.n.H0 ynpoC'fll'rll, 80

JIB CBeO'1'H ee He 'l'eope'l'llKo-B03MYDleH'qeCKYJJ 1i80'l'lt It HsyqeJOlJ) JD!DIII» BOX
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HOBJ:D[ llJYHKUiI~ CBStS8HHOro COC'l'OmmfI B CBCTeMe nOROJI. Jlpyrmm MOB8MB, 

He06xo,lUiM teTO,I1, n03BOJISIllllHA YlDn'HB8TL mmyJlLC COOTaBHO~ CHCTeMJ:l. flc

RO, tlTO petlL MeT o peMTHBHCTCKKX m.myJIbCax, nOCROJILKY B HepeJIJl'TH

BHC'1'CROI KBaHToool MeX8lDlKe, 6JIaroA8P1l ranBJIeeBcROit HHB8pl1aHTHOOTB, • 

TaROl npoóJleMY ae CYDt8CTByeT. B CJIY'tl8e ae KBaHToool Teopo nOJlJl ae 
TOJlDKO OTHOCliITeJUdlOe .n;mmeHl!e COCTaBJIR:ImlHX, BO H ,ltmmeHHe COCTaBH01t 

CBCT9Mli RaK IIeJIOÍ'O onpe,neJISleTCJl ,ItHHaMIIRX)! BS8HKl,llelcTBlm. HmIe MIl no

Ka&eM, 'ft'0 9TH nae npo6JreMH MOKHO paS.It8JIltTL, nlllAeM AJlR BaytleHBfl ,ItBB

&eHlUl COCTaBHoI CHCTeMli KaK UeJlOI'O H8 OCHO:oe peSYJILTaTOB npe.JlH.1JYlllero 

naparpaêa paSBHB8eTC.lI Teopml B03yYIlteHl1dt no KOHCTaHTe BS8lIMO,1leICTBWI. 

Ilpe,IlJIarae'l'CR KOBaPH8HTHHA nomon R cnacasan B3aID.«>,lteICTBmI COCT8mmx 

lI8CTBU H nocrpoeazn COO'l'BeTCTBYDltel S -M8TpHIJJ:l paccesaaa. Onpe,lteJ1Ji
D1tYJ) po1IL B nOCTpoeHIDI aaaero IIJopYaJmSM8 HI'paeT KOBaPHaBTHge ypaBHe

Ime mpemmrepa B CJl8,ltyDIlHI HS aero IDlBapXl.aHTHI:lli oneparop Ilyanxape 
9BOJII)nm! COC1'OJiH.1lR MeW' .ltBywr npoBSBOJIbH1iMH npoO'l'paHCTBeHHO-nOll06HH

YB nmepI1JIOC.KOOTJlMH (22). c ero not.l>!IlD1> ocymeCTBJIJI9TCJl CBSt3L MeJIJtY 

BOJIHOBHMH BeKTopma cocTOJUmI, sa.n~ B paSJIBtnUllC cacresax OTC'le-

TOB. Ü'I'MeTHM B 8TOA CMSB pa60TH 4,5, noCBJllJteHHHe paccMOTpemm asa-
JIOI'HtUioA npo6JIeMH KB83HIIOT8HUHaJlLHOA 'l'eopI4H peJIJlTBBHCTC1G'IX 4x>PtÇaKTO

poa c nOMotI(Lll JIOpe~-BHBapHaHTHOro llpllp8:BHB:B8Hl1JS1 BpeMeH B BOJIHOBHX 

IfIYHIUI,HSDC BeTe - COJIIIJITepa. KpoMe TOro, cymeCTBYeT neaoe HanpaBJl8HBe 

BCCJIe,I1o'B8HBI, OCHOB8HHHX aa fIloPMYJlHpoBKe K8S3BIIOTeHU)Y8JILHoro no.nxo.n;a 

Ha HYJlb-WIOCKOCTH, B KOTOPHX HSYlIaM'CJl IIpoueCCH CTOJIKHOBeIUlJl COCTaBHHX 

1I8CTBU npH BHOOKBX 9Hapl'lUlX c 60JI:LlID!MH nepe,nall8MH mmyJ1l)COB., ~eC:b 

111 npo6JIeMa Ylle'l'a mmyJILCOB COCT8BHHX li8CTJlU, YlI8C'l'BJDItBX.:ao B3~eICT

BHB,OCSXO.ltHTCJl aa cxer YllEl.'lHOro BH60pa 'OJICT8MH OTOlie'l'8 ~~ 00 6,7 ,8( 
Bonpooox nocrpoeaaa ~ -1I8'l'pJlIJJl paccessaa COCTaBHHX 1:fB.CTl!IU 

Ia oneperopa (3) B 06[QeM CJIY'Ule UH sabeMCJI B ll.PyroM MeCTe. I1pBlunm pe
memm moneJlMoaeHHo! rrpo6JIeMH MOXHO npo,n8MOHCTPJIPO:B8T:b H8 60JIee npoo

I 
TOM npHMepe p8CCMOTpeHHJI peJIJITHBBCTCJU>ro cfloPMlJB.R'ropa CBH88HHOro COC-r

'TOJlHBS{ 

~(P~p) =<P'I J/o)IP) , (23) 

IP), IpI) - C06CTBeHHH8 BeHTopH OOCTORHlIi llOJIHOro r8MWlbTOD8H8 

lil, H ,COoTBeTCTBYJIIUI8 COCT8BHHII tmCTHIJ,8J4 c 4-mmyJILCSMII P H PI • 

HOJllllp<>BSHHHe YOJIoBJIeu <pIP)::(2n?'2p°d"Ut"p')2) . 

2)HDe AlIS;l 060SHatleKJUl mmyJILCOB C06C'l'BeHHHX BeRTOpoB n01IHoro li cB060.n

aoro r8MBJtLTOHH8HOB 6y.neM BCIIOJIL30BaTL S8rJl8BHble 11 npOIIHcHHe 6yKBH 

COOTBe'l'CTBeHHO. 

(, 

li: 

.It1m TOro, lfl'o61i 0'1' CHMBO.JIHllecxoft S8l1JICH (23) nepelTH.K c - lIHMO

BI:lM qíyHKJ.J;B:m4. 061il1Ho JlcnOJI:bsym' nOJlHHA Ha60p cOóCTBeHHHX cocroaaaã 
oscoomroro r8MWlLTOHHaH8 Ip1) Pl) '. - p">, ormclfB8J1JlHX n - HeB38.HMO

,1leICTBY~ COCT8BJI.f1DlUDC c HMIlYJlLCaMIf Pi 
-(W\) lll) " 

F.: (p))=L(23L)(Il-t>(tJ~)~ (Z<?-p)1f ,(q)<'iIJeo)I~) ~ (pXdr)~(rp-~)n.2f:Ó(P..q) , 
f4 ..r p t' NIP

"1 1 (24) 
" J ....

~nd'" n~rf,' ...-C .... .., ...,)
ü~'11~H p):: -, P= f,)Pz)'''P'' , 

€::\ 2.f>~o 

~P (~ )Pu,., ft ) - BOJIHO:B8JI· lIlYRIW,HJl CBJl38HHOro cocrosnaa B 11M

ny.JILCHOM npcerpaaceae Yt -COCT8BJ1JDJ1UlX 

<: p.) PZ) ••• pl\ J P> = d (!Y 15'- i:r:) f p (f:) ~J'" f.J . 
~: i . (25) 

KcnOJlLsYJI or80pm> BOSMYUleHHI 11 TeXHKRY BU,lteJJ.eHWi HenpllBO.r.tHMIiX ;nmr
paMK,HHTerpaJI (24) uwmo BHp8SHTL xepes rrpoeKllD C:MSSHHOro COCTOSl

HHJI TonRO na BaJleHTHHe COCT8BJJJDJltIte ( '1'. e. li!Is68BJlTltCSl or cyuMHpoBa

HHSI no n ), nPH 8'l'OM BMeC'l'O npoc'l'Ol TOliellHol BeplJlHHH <~i 1.T,.(o) IPi} 
nOmntTCSl BeplllJJHHaJI tfJYHKIUm ~ ,38ll8HH9JI B BBJle paSJIOJteHIUI no 

CTeneHml ROHC'l'aB'i'H B98HMOJJ;elC'TBJJH. TaKHM 06paSOM, (loJMl8R"l'OP onpeae
JfJIeTCSI BJfJlOl/l BÕJmOBO! ~HKUIm (25). 

DIaBIUII He,nOCT8TOK onacaaaoro B (24) IIO.nx0.n8 S8K111R8eTCR B H8JIII

1iDI JlBHol 38BHCBt«)0'l'11l l)MHOBILX (lJyHKIld (25) OT IDmyJlLC8 COCTaBROft 

Cl1lCTeMH. fiOHO, lfl'0 8T8 3aBIICHK>corL cYLI1eCTBeHHO OCJIommeor 8H8JDI8 BJi

paseHlllJl ~ cfloprapuC'ropa (24). IlocROJIx,R,J' B onpe,neJIemm (25) opa B KeT 

COC!'OJUIlIJI .flBJ!SII1l'CJl C06CTBeHHHMH no OTHomeHBII R pa3JIJfCIHID.I cneparopaa 
Ho H H ,BOJIHOBlie <WH.KlUIB B pasma CHC'l'eMaX OTOlieT8 He K>ryT 

61n'L CBII88HH Mea,.IJ;y c0601 c nOlmlJUd) IIpe06pasoBllHHl apryMeHTOB. ECTeCT

BeHHa nOnHTKa rrpeo.n;onaTL 8TY Tp.y.I1aOCTlt c noMO~ Bli60pa OBCT8MH oor

C'IeTa. B CHCTeMe p~ -=t 00 KB88HIIOT~HUH8Jl!dIHe BOJIHOBHe q;yHKIUDt sa
BlICJr1' JIJIlIID oor lflP8RUK1t npo,llOJlLH1:lX OTHOCBTeJlldIO OCB ~ npoeKUd UM

.~! """""""'P,nyJlLCOB COCT8lWDJItJIX .:ri': ~rn P, p~ H 01' ~i -:t:j J. - ROM6mmnd 
rronepellHHX npoeRIlJ[A ~~ OQ • 

MIi, HCnOJIL3YSl lfloPMYJ11i npe~ero P,83,neJI8, nOJIY'IlIM npenoeas-
JIeHHe ,MS{ cfloprÇaRTopa (23) B TePMHHax BOJ!HOBHX lf!YHKllHI CBSt38HHOro 

COCTOS!HBJl B CBC'l'eMe nosoa, IlOJILSYSlCh COOTHomelDl8M (7), S8IIHl1IeM MaTpn

HId MaMeHT ( 23) B DHJle 

~ CP: p) =<I\>-z.p'/ U}.2 J~(o) U~: J f'{'1P) . (26) 
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Bhl6upM )~ -= P/M , ~2. -= plM (p/~:: p~= M2), mMeeM 

Ft'ep; P):: <ÔIV~2.Jt4(o)UJi:lõ>=
 

= K.~v (Ô I U).~U>.: J~o) lã>,
 
r.ne ID) - BeR'l'Op COCTOSlHBSl nOKOsmtelCH COCTaBHoA 'laCTB~. y-qTOM 

TonepL, "CITO 

n.,V>-~ = 1J+(R(Kt~2'';.2»Vf('>'1. . 
CJIe,IJ;OBaT8JlLHO, npoJils:se.nOHBe C{2. V).~ CBOJUtTCH K orreparopy 6YCTa 

V" c )..::. /'(1)..2. ,V''{R(A''''\2)~1)) - COOTBeTcTByeT TpexMepHbD4, 

TaR HaShIB8eMHM BJilI'HepoBHM,BpaDteHHHM, 11 n08TOM,Y COrJlaCHO 'l'eopOMe He

Tep HO SaBHCBT 0'1' BS8KMO.noICTBHH. 
o 

o VeR")=: V(R) 

F;.(P: P):: X~v<Õ ILF(R)U).JY(o) lo> = f{~v<ô Il!(g)V)I ~tV).J{o) 16> = 
). o o t (27) 

.= J\~v<ôl U,,~4.1 A(.~,)J(o)lô>. 

Q6paT:m& BHlilM81me lia TO, lfl'0 B (27) BCSI SaBHCID&>CTL 0'1' BHemHBX HM

ny;n,COB P 11 P I nepeaeneaa B oneparop A (") ,paCCMJTpeHHHit 

B npe.IUlJtYIIleM rraparpaée, EJIaro,ItspsI oooeaomeaan (27) sanasa CBO,1tF1'eH 

K usyqSHHm BOXHonHX ~HKuaft nOROHmeAca COCT8BHOft CHCTeMH H K nOCT

poemm MBTpB"m1iX an:eMeHTOB oneparopa A(>.) Mea,n;y nOKTopm.m COCT()1{

lml CBo6o,n;HHX COOTaBURDI(IOC • 

.lVIH npml!eHemm npe~~HHoro ROB8puaH'l'HOro nonxona K 60JI0e 06
lI{oMY CJlYlIàD, 'IaM 4lopl$l.K'fOp, Heo6xo.mmo paCCMOTpeTL OT.IteJIDHO BOJIHO

BYJJ <pyHKUHJJ CMSaHHOro COCTOsnnm, 'lepas KOTOPYJ> BUpa&aKlTCH MaTPJiIlI

Hlle 9JIeMeHTli S -MaTPJIID.H, COOTBeTCTBYDltJIIe BCeBOSMOJlHHM nponeccaa c 

YT.{OTOM cooraaasx qaCTliU. HcnOJlLSY.a: COOTHOmeHltll (7), (IO»),IJ,JI.Ii npoo
TeAmero c.uyqaH lJ.BYX COCTaB.1DDlIItHX HKeaM 

O+A-t -
(p1 ) pl.l P/ =<: PI) Pl IOA ~ lo> , A=P/M. (28) 

~PMYJIa (28) nOSBOJUIeT BHpaSB'l'L PYXll8CTJrCmYIl BOJIHOBYlO rpyHKmID COC

TaBHoil CBCTeMhI, .ltBDYJlt91CH c mmyJlLCOM P, xepea f1 - QaC'l'H1{HHe 

BOJiliOBHe (PYHKIUnt '1'01 Jle COC'l'8BHol cJ!leTeNH B COCTosnnm IlOKOa : 

00 

<\r.) p>,,[ ~(r1' RI li): Iq""~h')(dij') <q,·qh Iõ> . (29) 
1"1 

H 

H8JIHlfH:e B (29) 3HaRa cYMMHpoBSHRR: no 'h. orpasaee To'r npocroã 
qaKT, tn'o B KBaHTOBO~ reopza nOJIR: 'lHCJIO COCTaBJISDIIlHX B cocraaaoa 
CBC'l'eMe ae JIB7IJl9TCJI JIOpeHu-mmapHaRTOM, '1'.0. samtCJ4T 0'1' CHCTeMht 0'1' 

ClIeT8. O.1tH8.KO, nOJlLsy.a:cb BSBeCTHHM °nOH.R:THeM HenpllBO,ItIDJK>cTH ,lUIarpaMM 

B "orapoã TeoPEH B03MYUleHXA'~ M01UIO nOJIYliHTL CM31> MeJUY ,D;BYX'I8CTJIItI

lWMH BOJmOBI:Dm <lJYH.KUWD4H B pa3JIHlIHHX CBCTeMaX OTClIeTa. 

llanLsYSlcl> ypaBHeHBeM 

-1" 1-41lõ)= [M-HcJ nIO>, 

COCT()..flHHO fiOJIHOro raMWI:&TOHHaH8 IÔ> MOmIO Blipa3HTL TOJIbKO tIe pea 
.nBYXlUlcTHlIHlie npoeKll;KH «g P2. Iõ> 

Iô>::. tM-Ho-HI(I-&;)ri~l~lô>, (30) 
r; 

r.no 0l - npoeRlUfOHIWA oneparop xa COCTOf.lliHR: ,ItBYX CBOÓO,llHllX COCT8B

JI.fmJUIX. l1CIIOJILSYSI (30) B (29), nOJIyqHM CM3L MeJlt.ltY .ItBYX~CTHtlliw.m 

BOJlHOBlDdB <pyHKnwnm B p83JIlfClHWC CllCTeMaX OTCtIeTa ; 

r o -+ -t -1A

<P1PllP)=~<PI)~I~ AÀ[M-Ho-H1(I-%)] Hr lq{Q2,>(dêf)<QiQ2lO> . 
(3I) 

~eCL CTOMT OTMeTRT1>. QTO H?nonh30BaHHe paBeHCTBa TRila (30)" B BUpa

JEemm (27) .zr.mt qx>PMPaKTOpa n03BOJIReT 3amICaT1> ero B TepMHHax BOJf_· 

HOBUX tPYHKUHft TOJILKO BaJIeHTHWC COCTaBJI.RI<lnHX. 

§ 3. AC:V1MIITOTRQeCKOe nOBelIeKHe 8JIeKTpoMarHHTHOro dx:wMDaKTooo 

UM 
B K8l1eCTBe npoBepKR ~KTHBHOCTH paSBHTOI'O BHille no~o~a pac

CMOTpMM WoPI\$I\TOp COCTaBliOH ClfCTeMlll ITPH 60JI1:JlIoA nepenaxe HMI1YJI:&
ca B KXn. 3TOT npHMep y,n06eH TeM, ~o 6n8I'O,Itapg CBolCTBY aCJ!lMITTOTH

'IecKoI CB060,Itli MO&HO BOCnOJIL30BaTLCH TeoPHel B03MY11'eHHl• .1IJl68R: BS 

~PM (16), (18) , ( 19) npHro,ItHa ]1J1.JI paSJIOJleHBR: B .PfI,D; no C'l'enelUlM KOH

CTaHTH BSaJIMO.noAcTBHJI. IIOJILsy.a:CL (27), HallHeM c HYJIOBOro nPJll6JIDeHlM 

WUf A('/.) ; 
o 

~(P,Õ)= <õIU;.JlO)lô). (32) 

IIepexo,JtfI 1< BOJIHOBHM ~ ClUI3SHHOro COCTOJUDUl, BMeeM _ 
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t (P,Ô)=(2T1)"3[ Gdp)~([P)1fJ~)(2r:O)(~IJJo)lp)p~(P) , 
I' ,~ O I , O 

tI,l 

~ ~ ~ ~ >::) ).

KD.' -+ ");\b ::: O Kp = (I\P1),,·ÂD, J\p: 'li'ApJ.
/1. L re, l 1,-1 L +i. (33) 

e~ i 
Ta.KaR: SaIIHC:& OOOTBeTCTByeT npoOT9Am9MY yqeTY .ItBU91DJJl COCTaBHol oac
TeMH 11 B H8lBeM IIo.u;xo.ne OTBeqae'1' HYJIeBOMY npllOJnmemm IIO KOHCTaH'l.'eO CBJI

3R. TIoB9.neH:He HHTerpaJI8 nepexpli'l'l!UI (33) npa I! I ... 00 onpe.neJIRe1'WI l' 
aCKMIIToTHKOI BOJIROBOoa IfJyHKIJ.Im, KOr.na HMIIYJI:&Cll aoex COO'1'8B1U1D1tHX Be

JIHKH. AHaJmS 8'1'01 aCmm'l'O'1'lUaI aa OCHOBe YpaBHeHHA WUI CMSaHHHX COC

TOmml B KX.1l (CM. llpBJIOZeHBe E) .na9T 60JIe9 CBJIDHoe II8,ll9HHe ~ rPM
qwrrOPOB, qeM 8'1'0 npenczaaaaaerca llpaBU8MH KBapROOOI'O OtleTa 9. 
OKaSl:lB8eTWI, tfTO Be.ztYllld B 8CBMII'l'O'1'BRe lIJIeH co.nepmrrcs: B IIOCJIe.llYDIUIX 

nopH,J.UtaX pa3JlOJ!emm A (>.) 1I0 KOHC'l'8HTe CBR3R. 

llOKa1teM 9'1'0, npe,1(B8PJI'l'eJI:&HO nepecrpoas PJI,Il Teopwt BOsyYlltemd '1'8

KHM 06paSOM, tf'1'06 HYJIeBOI lIJIeH pa3JJ~eJDUI y&e 06JI8,1t8JI Be.Jt.VlIt91 8CifM

llTOTIlROA. ()qeBBJtHo, lI'l'O '1'aJOIM 06pasoll nOOTpoeHHaJI TeOpBB: B08MYJne

Hd 60JIee y.n06Ha WUI HSYtl9HB.ft IIpoueCCOB paCC9JIHHR: nPH 6oJI:&umX nepe.na

xax, llepemmreM BllpaK8HHe MR iIJOpM}laR'lOpa B CJIe.JlYlll'eR ClDDI9'1'pnHoA 

iIJOp.te: 

-., O (o -I 120\-1) .... o -t ~ 
<~IJ,l0)IPz'>::<O IU}.1A>-1JI1(0)1[~-l-lo] A>.~ ~)O>,H15 (34) 

r,ne \1.. - tlBCJIO Ba1I9HTHllX KB8pKOB B COC'1'OJIHHIIX IP, >, I~ > (MIIHH

M8JI:&Hoe. 'tIlIC1l0 COCT8lWD!IUIX, eOJIJll eTO 8K80'1'HlIecRSR ClllCT8MB). 3Jtec:& 

NU BOClIOJJlIS.OBaJIHO:& Yp8BHeHll8M H8 OBJI38HHHe COC'fOJIHBSI 

1 2("-1)

1~)=lU~O-HoJ-HI} I~>. 
(35) 

Tor.na B mlSm8M nOPJlJlR8 no ROHC'1'aHYe CBR3R A).1::: Â).2.= I meeM 

2{II-1) 

<~ II H~> =I ,f)ó{lr}f(p)( ~~1p IJ!O)r[~o_~orfHl} I f\~1q >f(f)d'(J6XJQ) 
t4 ri P O' 1'. Z. o ...., ,(36) ,l

f" 

1/ 
~e I\~ K= I . 

(i., 
3),Uwi 'l~I'O qTOÓH ae 38rpOM()}K,IJ;8T:b Bl:lKJIa.n;KH. Mll ae BHIIBcamt ae HMB. 

lIPIe IH8t1eHU .nNI onpe.n9Jl8Hl!H 8CBllIIlfOTHK Cf) - WHIutmt, ytm:'1'~e 
BpaIIl8BJIe cmmOB KBapKOB. 

lO 

Jl,ng nQJIYqeHBJI aCHMIl'l'O'l'lAeCKOI'O noseneaaa llJoPMI>aKTOpa H8rJIJI,ZtHHM 06

paSOM, 6e3 np1tBJI9qeHM .n9TaJIel pacxera , y.n06HO BOCnOJI:&30Ba'1':&CH C1IC

TeMOI O'1'Clle'1'a IR' I,!?; I '» M • B liSC'1'HOC'l'H 9'1'0 MOlt9T 6llT:& CBeTeM8 

EpelTa ff-t P; =O • B TaROl CJlC'l'eMe aCHMIITOTBJ(8 CBJl3HOft lIaCTH MaT

plARoro 8JIeMeHTa 
2(1\-1) 

M~ ::: <A:',~ )'" A~''p1t IJtf(O)t[~b- ~orlHL} 11\~~IJ".'~~~~> 

onpe.neJIJleTCSI 118 npocrax paSMepHHX coo6paaeHllA. neAeTBHTeJIldlo, npa 
rA~e 1 ' I,,-~,q(.f '» I'rl SaBHClWOCT:& 0'1' MaOC B Mti BC'i9Sa9T, a noc-
ROJI:&KY paSMepHOC'l':& [ M,. ] = m-21'\ +3 ,'1'0 

M "- Ü(P,)O~U(Pz) 
~ . (p.-p;z)2{"-D 

B 11'1'01'8 ~ iIJOPMPaKTOpa mEeM 

F(i) '"'- t-(Il-i) , (3'7) 

1i'1'0 COO'l'BeTC'l'BY8T npaBJIJIY KBapROBOI'O csera, EMee .n9'1'8.1IDHH:A aH8JDIS 

IIpe.nCT8BJI9HH11 (36) n03BOJUIe'1' HalTH JIOraPH~eCKHe nonp8BKII R cre
II8HHOMY noBe.neHJm (3'7). llORaaeM ~"TO H8 npHM8pe JtByxq8C'1'JAHOI'O CBR:

aaaaoro COC'l'O.mma KBapRa B 8H"1'HI<B8p.I<8.. lL1ISI TOro U0611 Be~ Jlo

raPH~90K8ll nOIIpaBK8 co,JtepaaJIac:& B nepBOM 1UleHe pa8JIoa9mm BHpa

UHIJJJ AIJI iIJOPMfattTopa, IIepeimmell ero B Bll.Ite, B RO'1'OpoM Bep!llHHHlil 
OIIepaTOp Ht" CO,Jt8ImBT B ce6e aoe COÓCTBeHHo-:mepreTRlleCKHe R Bep

lIJBHHH8 nonpaBKII COOn9TCTBeHHO PIIcyHKY 2: 

PBC. 2 

II 



I
 
I 

cl.. (0. 4
) 2.)- 2.~F - ~ <P~ (G.~ CF [, lC.('.j _ ~ 6-\(, 6- j ] "'"€(rl)

M~ - T (€f, ~2 T U(P.)Ot4U(~); Q~=- t J ~ :;: - fÇ o i t>e .3 i e 't'" , 

(38) 
rne O"F - aHOMBJIbHasI paSMepHOC'l':L 006CTBeHHO-SHepreTBlleCI<oit .ItH8~. 
MIl I d..s (Q2)~(ti'Ít/~)(~Q71\2.r1 - 6erylltWl KOHCTaHT8 CMS}! KXJI. BHpwleHHeI' (36) B acnm'lOTHlIeCKOM rrpe,tteJI8 Q~"" 00 npBHHMaeT mm 

~) (z +- I<. • lo( !I 
<~ \Jt1 I~ >~ tl.s~~ tZ: cp i (Q~) Oi (P1) 0ti uj(~) ~ (ei) -t 

Idl lC + . .' 

-+ ~\c.1. (ri) tJi(~)O~1JYP,)q,J (et) (39) 
. Q'Z. K' 

r,I(e <ti (Q') " (e,,~r-ft ~ oIij' _~~j.(q) 
(40)~ f\ O 1611~{qO()Ol O ~ 

I ,~ 

- aRMOr (t1YHKIJ;IDI pacnpeneaeaan <P~~ (X), lÍMrtJPupynuei B iÍOPMwIHsMe 

Pr: -') 00 • liMee sanasa CBO,znITCSI K onpe,I(eJIemno aaBHC:HMOCTH 3TKX 
WHIu.ndl: 0'1' Q. 2. C IIOWl.ItblO YpaBHemm: aa cassaanoe cooroaaae B CHC-

TeMe' nOKOtI (6.5") • ACmmTOTHtI8CROe noaenenae 4'~ -~ [(.fi - 2. , 

OJIe.l(yDItee :H3 8'l'Oro Y.P8BHem{$I, YlmaJIDaeT na t(,YBCTBWreJI:LllOCT:L RHTerpa

JIa ( LIO) R Bep.nWM;y rrpe,l1;eJrY. ~ Ol1pe~eJIeHIDI 3aBHcmroC'l'lt OT Q."2
noc'l'pol'lM aaazor' ypa'BlleHBJI 3BOJIlUJ,Wf . a/, l1.HtW>epeHIUlPY.íl ode CTOpoHH 

oIIpe,n;eA~RRH (40) : . 

d~: (~ =~í~f)-~ (olSLij' ~l i(~) _ . q,.~'(Q~~(p 
~ G.;!. 2_ \{ 1\2. .) 46TJ~ o j ~ (!> &"1.1) 0.1. . ~~ 

rne q'~ Q" ar = t lq~ldqldJ1q~ . 

J{wIee BOCnMlJsyeuCJI YpaBReHBeM (5.5")' JIJUI tt'õ ~ (if) ) Fi' I --iI 00 

~~.(q)z 4J1CF"'S(~') U;(i)l'~U(o)[5e(O)t~/)t.m0/; li: eCf) 
Ot t Cf 2. ~ vr;t f;;:' {(f J16n3 r;:-;-; o Ic ' 

11 I 2 la '1 ,~ 

SlBHoe BlNBCJIeHHe MaTpJl1DIol CTpyKTY.PH ,ttaeT 

Wj (....-.) =161lCF~(f) [.~.k.~ j -+ .i-r~ ~J'_ i &-~.n..)(~j.n)l (~tp llJ e ... 
I... · ~ 8-"2. , e 2. 1 (, 2. t q ~~ j l.C:: T;o-4 CP)t 
O' li IbllVr.0p&O " , 

li YpaBHeHBe SBOJIJ>ltIDI npHlDIMBe'l BJI,D; 

12 

r,Ite ~ :: fM ~ Q,1..
1\2. • 

-\ 

Orp8JmlD!B8SICh COCTOJDmeM C op6B'l'M:LHHM MOMeUTOM t =O, m.meM,ttBe 

BOSM01lHOCTB : 
cP~(Qt) =d~<É (&2)a) nCeB,ItOCKBJIJIpHlllt Me30H I I 5 , 

~ j ..... 
6) :seRToPHJ;dt MeaoH c IIOJIJIpB3aIJ;Hel 'X ~. (&i) =(X.6"r~(c~.). 

~ RmtJ];ot HS STHX cIJYHRIJ;Hit HMeeM YpaBHeHBR: 

d<p>= O , d<PI/ __ 1.CF~ I 

~- -3~ v
d~ 0\5 

penreaae KOTOpliX ae npe,ItCTaB1IíleT TpY,Ita: 

~ = ~ (Q'Z.)S S o 

1..)- 4 CF cp =<:? (Q~) (~~ "3f?: (41) 
v V ti 1\"1. 

ABTopu rJly6oKO MarO,ItapHH A.H. 'raBXe.mu~3e 38 nocroaasoe BHHMa

aae K paoore H U8UHble SaMe'IalUlJI. r. II. .IJ)!IDp.IíJ!W.ltse, B. r. l\a.IumJeBCKOMY 

E.A. Marpa,n:se, B.A. PydéU\OBY. A.H. CncaRlmy sa nOJIe3HHe oócYllUI;eHmt. 
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IIpMOIteHHe A 
TaK06 Ypa.BlIeHHe OM9HBa6T Me-.ny coooã MBTpHliHHe 8JIeMeHTH P6SOJILB8HTH 

:fiCHO, 'lTO T01lKH o6JIacTel Sb1 B [12. pa9.IteJIeHH BpeMeHHl10,n06 o pa8JDIlimIM l.IHCJIOM -q8CTHU. O,ItHaRO, nOJlLsysrch onpe,I(eJIeHHeM h. -'tI8C

HbtM HHTepB8JIOM H rroaTOMY B OKlfY YOJIomm llJlH'lHHHOOTH THtmO .Henpm30,IUIMHX .ltJI8rpm.w, ROTOpHM COOTBeTcTByeT H.nPO I<: ("1)( ~ ; ~ I ~ ) , 

t {eXfi~gt') ';l11(1)d~}= '[{expi~t(i')~("')d'!x} l{expi~E(",')df,(X)J"x }. .I
~ ~1 ~2 

J 

Te118pL OOTaeTOJI IIOKaSaTlI. 'lTO T~-ynO.PJI,IXOli8HHe B oonaora S11 9R
JBHBaJIeHTHO 06wmoM;Y xpoHOJIOmqeoKOM;y, a B o6.naOT:H Lili, -aR'l'BXPO

HOJIOm'leCROM,y Y110PH.lt0'leJUm. 

,UeICTB:HTeJILHO, paCCMOTtmM rrx (~I(:tl)~l(:t~)) B o6JIaCTJiI SL1 • Ha 

PJ1C. ~ SatPHRO:HpyeM TOliKY Xl :H C:wlaaHHJ:tlt c Heü OBeTODOI ROHYC. 

O'leBl!,ItHo, liTO onepanaa YIIopa,nOlleHIUI oneparopoa HMeeT OMllOJI JIHJD:L .wm 
. ! TOTi6K BHYTpu naaaoro ROlfYca. Tor.na, miR mmHO lI3 P11c. I, eCJIH TOtlKa 

~2 JIeJKHT B sepxaeã (HRlKHel) nonoaaae ROHYCa, TO .zr,1Ijl aee O)lHOBpe- ! 
MeHHO BHIIOJIHJIJ)TCR cOOTHom8mm x 2,b> :x,0 I.. :x."oc x /J ) JI :!l. > :L,~ 

::.c o oc ti ) .x.", .xl 
( ~l <. ~ , T.e. t(:f\(:it) Jfl(~)) =T(~ix') ~i~) , rJl; r:'

061:NH0e XPOHOJIOITI8Cm8 Y110pSlllolleHH8. AH8JlOITmoe paccya.n;eHJlle onpaBe,n;

JIBBO li lUUI o6JIaoTB &O 2, C TO~ paaaansã, lfrO MJI 'l'OtU<B X2,. ,JIe

&8IIteA: B BepxHeA (HDH8A) nOJIOBHHe mHYca BMeDT MeCTO coO'l'HOmeHJm 

:c~> 'Xl O (~: <. 'X 10 ) H x~o <.!!l ('Xl.0 > ~) , T.e. B o6JIaC'l'B 
~.rl "C~ XI+......, ....".......,
 

J11. : rr: (Jfl(xl)dfl(~~= TC~1ft(:)(I):1fl(~)' 

- aHTUXpoHWlOI'B'l80R06 Y110Pfl,l(Oli6HH8. ~8 t 
IIpBJl0&8HJJe E 

IIpH 110JIYli8HBB ypaBHeHKfl Jl,1IH BOJIHOBOI epyHRlXHB CBJl3aHHOro ooCT01l

mm 11 -'I80TB'U (25) BCXO,nHM H3 Ma'l'PHq}{oro 9Jl6MeHT8 pe30JILBeHTH 0118

paropa H Meç:y COC'l<>HIDUIMH ~ csoõomrsx lIBCTHU 

G-('l)('tj rI q) =<Po ' " p" I I~ -HJ -1 Iq, ... ~,,) . 
(E. I) 

TeopHJl B03MYIIleHHI ,nJUI TaROA: <lJYHIW:BB I'pHH8' (T8R H83HB8elttifl 11 CT8pw1 "Te

Opu B03J(Y1l1eHHI) CTpoBTCSI H8 OCHoBe ypaBHeHWt 

- 1 []-' -4 J-1[ ~ -H ] :=. ? -11o + [2 -11 oJ ~ 1. [t: -- H . 

t.«>mfO IIOJIY'lW1'L YpaBH9HH6 TOJI:bRO MfI n -liSCTH1.IHOt! qlyHRlI)m :rpmm 
( II) ~ ....) rC")r'" ~) CI" f' CII) .. -4) If(ll) ...-) t' C.,) -lG (~jP,~ = '-=b ~~~,'i -t ,,~)\)o ri!/P1e n. (~ie,k tr (~j ~'~)'" , 
. (B.2)., 

r,I(e 
C;CII\) ."'" ...v, r-, -1 3"n 2.PeoÓ(~-~)
o(~lrl~/:.<rI·,·rp\Iu:-Hollqf"'I'I)=(2n) .. o • 

(::4 t - L:~6 
o (:4 

HeTPY,D;HO n0R89STh e tlTO B I1PBd.7Iuemm 11apHHX B3am&>,I(6itC'l'BH! 

\'I 

Ll>l) "") u(1-) - - ... ~ ... ) n 3h-2 m 
n. (~;~q): c: nji (2-~.pt.°; ri Pd')q"qj (Zn) 2pob (~-t) 

I>J UI.J e1iJ' e. , (E.3)
1 

K(t ) ( ........ - - )
 
r,n;e ij ~-Z'P~O, ri rJ' I qj qi - JIJij)O .IlBYXll8cTIAHO-Henpm3o,IOtMHX ~ 
palAI, onpe,n;8.1ISllOOtee o nOMOJllH) YpaBHeHllJl (E.2) JtBYX'I8O'l'IAHYJO fllYHKIJJm 

!PHH8. ECJm B CBeTeMe H3 n. -lI8O'l'lIU B09tfmlHO oópa30B8HHe OBSl9aH

soro cocroasaa, '1'0 COO'l'B6'l'OTBYDIt81l ~RIJ;K.R: I'pliIHs G- ("I ( e ; ;SI q) 
iDeeT nOJIl>c no 7: B 'l'OliKe ~.::~ ( M - MScca CBJl3aHHOro 

OOOTOmm.R:) 

CI\) ~ .... ) ~ <fh..·f>..\ P)<P I qi'-'lf~>G (l! IPI9 
~ _ -,Jp~M~1 

~ ~ -.fP\M~ 

BlmeJIm! 8'rOT IIOJmCHH1t BKJIB,It B ooeax 'l8O'l'JIX ypaBHeHllJl (E.2), nOJIY'ilfM O,I(

HOPO,ItHoe YpaBH8HJ18 .MSI BOJIHOBQ! lWHRI:J;Jm CBJl88HHOro COO'l'O.R:HBJI 

.. -tG. VCII) 11Jh

lPõ(p~) .. P~)·::: [M_~p.o] }oíK)d"(fk') (~k) To(~ ... k~), 
(E.4) 

'J (.... )(IJI ..... -'lo) _ ~(3)C'~ -. ~ :'\ Vrll)c.... ...A)-'I 
r~e K .-1 I f, k = CJ L f-e. - L K. ! P I k: • 

t:1 C:::I 

llPB ~ = 2 B npH6JIDeHHH O.n;HOrJIl)()HHoro OÓMeHa YpaBHeHBe (E.4) msae'1' 

CJIe~ mm: 

'V...J,(q) ~ ~2. -inC~ (l!E- V,J k(q\~) t \;:) 
o~, ~JL M-,"_,: ~16111r,·p: 0"-' (E.5)Le
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V~',\qIP) = _ Ul(qt)~ttU(PtY~JPa)'~r15h'J{ ~ . i } 
t e, ........ 1	 -+


41 q-p M-qo-j,~pl-r.° M_aO_/iLpj-POI1t -1	 I /2.2 11' 
CF ::._ · 

2 V\c. '-\ 
AHaJms YpaBHeHIIUI (B.5) B acmmTOTlrqeCKOI OMaC'l'B Iq I ... 00' .nae'l 

f CJIeJtYDIlee oreneasce no:ee,neme : 

l{ç~ (q') ~ -.i 
OI \""12

1"\-' 00 q	 (B.6) 

HJtpo ypaBHemm (S.4) B Cnytlae n ~ 3 co.u;e.PD'l' CJ1aràeMHe, COO'lBeT

C'lBYJIItH8 HeCBJI8HBM ,ttHarpaMMaM,B B TaKOM BR,Ite ORO H8IlPJ!I'O.JtH0 .wm 
B3Y'leHWI 8CH.MlITOTKKH BOJIHOBó' ~. HCnOJIl)SYH B3BeCTmnt -cnocoõ 
nepeC'lpolIm: 'lama ypaBH8lq1ft I ,11, J.l>mIO nOJIY'IB'l'D OBcTeMY ypmmemd, 

smpa KO'1'OpHX Y7l.e se co.u;epaaT H8CBSl3HHX ,ItliI8I'paMM. BOJm:OBM .4JYHKD;mI 

npe.u;cT8MJi8'l"CSi B BBlt8 cyYMH ROMIlOR8HT tpol.. ' y,nOBJIeTBOpmlUIX CBC'le-

Me ypaBReHd : 

~(~ f\(h) I W11) (WI)
 

cl - \:7"0 ~ ai. ~ 'fp. •
 (S.7) 

flJij>o Wol~ M07I.e'l 6HT}) 88m1CSHO B mme (n-1) nepaD;d: H,D;ep 

napHHX B8811MO,lteACTBHI, 'laR 'lT0 Im 0,IJ;H8 napa H8 nOB'l'Opsl8'losr. ,lt1m ss

'lBCJ1eHBH adlMIl'lo'lTleCROl'O rrOBe.u;elD!Jl V\. - llaCTBtlHol BOJIHOBO! ~ 

~ô(~.··~) B o6JIaCTII 1P.'I"'lP;,'",... -IP:.I-lptl~oo npe,ltCTaBlIM ypaB-
ReDe (B.7) rpatpH'lecKH (pac, 3). Kau;oMY ce'llemm MeJUlY BepmmaMH co
O'lBe'l'CTByeT 9HepreftIllecKd 8HaMeHaTe.JIb: 

!>t'~ = [M - L: ~k~1. ..V\o\i J-i , 
--" 

l',lte kt. -mmync, npllIlBC8HHHI n8pecelleHHOI nyHRTlIIPOM JIHHlm. noe-

KOJIDICY TaDX SaMe'l8Hd 2(n-1) 11 B ~OM C811eBlilB H8I.1teTCR XO'l}) 

OJtH8 BHY'lpeBJImi JUIHIIJl C mmyncoM noPfl,1tK8 IP'I , '1'0 Boe:De. BHo

CJl'l BKJl8Jl B CT8IleHH08 II8Jt8HHe rPJ-2()I-~). lWrJtoJi rJIl)()HHo:S .mmBB 

c HMIIY.GCOM li'e. COO'l'BeTC'1'BY8'l' 3H8MeHa'l'eJI:& 1q'e.1-1 • B acmmTO

'rlA8CKOII peDM8 soe 00 noPf1JUC8 IPI JI BHOOJlT ,ltOnOJlHJlTeJUdi08 na

,1le1Dl8 I p\-Cn...j,) • BHelllHD cmmoPHJDI JlBHBJIM COO'1'Be'1'CTBYD'l' cnmopu 

V(Pi) , KO'l'Opli8,HaaCSopoT,OCJIa6.lsIm' II8,1l8H11e, IIOCROJI])~ Ulp)~~1 
B soe BUeO'l'e Jt8J)'f noxomftM:&HYJ) meneH}) IPI 'Y2. • BHy'lpeHHB~ CIDI

ROpum JIlUQDI ae 1EHSD>'r Clfenen n8Jtemm, 'laR KaK COOTBeTC'1'~8JI 101 

o -IIBTP1f1Úms C'fpymoyp8 (K+w\)/IC O - W\~t. ,B JI'fOr8 no.urm8Y 

c.l8JQ'111l88 aOJDlIl'l'0TlA8CHOe IIO:Be,lt8Bl1e BOJIHOBOI ~ : 
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TEMA'IWIECKHE KA TErOPHH 11YB11MKAI.lHA 

OB»E~HHoro KHCTHTYTA ~PHYX 

HCCJIE.Z.OBAHHA 

HH.aeKc TeMBTIIKa 

1. 3KcnepHMeHTaflbHaR ~3HKa BWCOKHX 3HeprHH 

2. TeopeTH4eCKaR $H3HKa BWCOKHX 3HeprHH 

J. 3KcnepHMeHTanbHaR HeHTPOHHaR ~3HKa 

4. TeopeTH4ecKaR $H3HKa HH3KHX 3HeprHH 

5. MaTeMaTHKa 

6. ~AepHaR cneKTpOCKOnHR H paAHOXHMHR 

7. ~3HKa TR*enwx HOHOB 

8. KpHoreHHKa 

9. YCKOpHTenH 

10. AaTOMaTHaa~HR o6pa6oTKH 3KcnepHMeHTanbHWX 

11. BW4HCnHTenbHaR MaTeMaTHKa H TeXHHKa 

12. XHMHR 

13. TexHHKa ~H3H4ecKoro 3KcnepH~eHTa 

14. HccneAOBaHHR TBePAWX Ten H *HAKOCTeH 
RAePHWMH MeTOAaMH 

15. 3KcnepHMeHTaflbHaR $H3HKa RAepHWX peaK~HH 
npH HH3KHX 3HeprHRX 

16. ao3HMeTpHR H $H3HKa 3a~HTW 

17. TeopHR KOHAeHCHPOBaHHOrO COCTORHHR 

18. HcnonbaoaaHHe peaynbTaToa H MeTOAOB 
~YHAaMeHTaflbHWX $H3H4eCKHX HCCfleAOBaHHH 
B CMe*HWX o6naCTRX HayKH H TeXHHKH 

19. 6HO~H3HKa 

KBHHHXHAse A.H., MaTaeea B.A., XBeAenHAse A.H. PZ-86-219 
KoaapHaHTHhlH onepaTop 3BORID~HH B COCTaBHb~ 
MOAenax KBaHTOBOH TeopHH nona 

llpeAnaraeTCH ITOAXOA K OnHCaHHID B3aHMOAeHCTBHH COCTaBHhlX qa 
CTH~, onpeAeRHID~YID pOnb B KOTOpOM HrpaeT KOBapHaHTHOe ypaBHe
HHe UlpeAHHrepa H cne;rym~H H3 nero onepaTop saonro~H cocToa
HHH MeJK,D;y ABYMH npOH3BORbHbiMH npOCTpaHCTBeHHO-ITOA06HbiMH ITOBep 
XHOCTHMH. AnH onepaTOpa npeo6pasoBaN!lll HMITYRbCa COCTOHHHH no
nyqeHO npeACTaBneHHe, YA06Hoe Anfl pa3BHTHH MeTOAa TeOpHH Bos
M~eHHHo Ha npHMepe tPOPMtPaKTOpa ITOKa3aHO, KaK MOJKHO BbJpa3HTb 
aMITnHTYAY pacceaHHH COCTaBHbiX qaCTH~ qepes BORHOBble tPYHK~HH 

CBH3aHHOrO COCTOHHHH B CHCTeMe ITOKOflo llpOCTOTa npeAnOJKeHHOrO 
KOBapHaHTHOrO ITOAXOAa B npHnOJKeHHHX ITPOAeMOHCTpHpOBaHa npH 
BbJqHCneHHH aCHMITTOTHqeCKOrO ITOBeAeHHH tlJopMtlJaKTOpa C yqeTOM 
norapH<lJMHqecKHX nonpaBoK. 

Pa6oTa Bbmonnena B ITa6opaTopHH TeopeTHqecKOH tPH3HKH OlliUI. 

llpenpHHt OfueAHHeHHOfO HHCTHtyra ll,!lepHbiX HCCJieAOBaHHH. Jly6Ha 1986 

llepeBOA aBTOpOB 

Kvinikhidze A.N., Matveev V.A., Khvedelidze A.M. PZ-86-219 
Covariant Evolution Operator in Composite Models 
of Quantum Field Theory 

The approach for describing the interaction of composites 
is proposed, in which the key role is played by the covariant 
Schrodinger equation and the state evolution operator between 
two arbitrary space-like surfaces following from it. A repre
sentation appropriate for developing perturbation theory me
thod is found for the operator of the state momentum trans
formation. The form-factor is used to show how the scattering 
amplitude of composites can be expressed through the wave func 
tions of a bound state at rest. The simplicity of the propo
sed covariant approach in applications is demonstrated by cal
culating the asymptotic behaviour of the form-factor taking 
into account logarithmic corrections. 

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

Preprint of the Joint Institute for Nuclear Research. Dubna 1986 


