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I. BBelljemre 

K:BasHIIoTellIIRa.1IJ,H!ll no.u;xo,ll 11 KBaHTOBOA TeOm nOJlJl, rrpe.Il1IQaeH

HId Bn8pml8 A.A • .noryHOlmM II A.H. TaruceJIH;lt38 • TIpJt06pe.n 11 HSC

'l'OJ1IqBe BpaMll 1IIHpOK,YD nonyMpHoCTl>. Pe.nsmmHcTcKHe .BOJIR01llle ~, 

JmJlRJIJtHBCJt;¥em~ TpeXM8pHHX KOBajlHaHTlUiX JmaSlmOTelIlllIWl:bIWX 

YpaBH8HHft -3. HaxO,IVIT lice 60JIl>111eB npJlMeH81D1e npJt OlIHcallllH TSKHX 

~'ieOKRX XSpaR'l'epl!OTHR COCTSlIBliX OHCTeM, lWE tPopr4aRToP.H~~-
roro paOCeaJnVI, OTP1R'l'Ypmre ~, tPopt.tJJemopa paon8,It01I 7 . 

XapaR'l'Bpaol Q8PT01rt noltXO,llS II1IJIJf8TCII lIOSY>mtOCTl> ero tPopMyJIBPOB

rut He 'l'OJIliKO 11.J.r:'IP'!hCHOM, HO H 11 pe.1IflTJ![Bl!CTCKOM KORifnn'YpaIGIOHHOM 

rtpe,llO'l'8llJl8mm 7,8 • rlljB KB83HIIO'1'emmwu,Rlie ypallB8HWt }!M61lT ~ p8s

ROCT'UDC Ypa:BHeJ:ml. PemeHHe '1'aKOro po,ns ypaBBeHd. CBHBaHO co SHS'D!

TeJIlaJ!:HMr.' TPY.IlJ(OCTSIMl!, noCKOJI1>Hj'. KlU< HSlIeCTHO, paSHOOTHoe ypaBH8

HIIe Y:>:&ilO peCCMaTpJmaTl> RaJ( ,II;B@lepem.m8JlhlI08 6ecKORe'llloro TIOpll;JU(8. 

3'l'O TIPRBO,ItlI'r K He06xo,1tl!l1o«)cTl! COS,naHWl I! HCCJle,llOBaHl!lR cne~ 

MeTOlIjOll pemeHWI peJIJITHBl'ICTCKHX KBaStmO'1'eHl.\l!WIl>HUX YP8llHeHHA' 8-II/• 
IlPH 9TO~ HecoMHeHHHl HHTep8c npelljCTa.BJUleT He TOJI1>KO peilleHHe KOlIB.peT

HOro YpaBHeHWI C pa8..'ll1J1lHlA1H nOTelU[lJ8JIBMH. HO III lIcCJlelljoBalIHe paSJUlll
HHX no BW YpaBHemDt. a T8lOle paSlmTB8 146'1'0,1(011 HX peme~. II~ OIm

cmmn COCTa.ruucx KBSP1<-8H'l'BKB8PKOlIWC CHCTeM 11 paOOTax 5.12- 3/ Jlo
n0JIb80B8JlOR KBSSHlJO'l'eHIU!BJI XPOY>,llHH.aMIf'ieCKOro THIlB, CKBJIfipJmll 'lBCTl> 

KOTOPOro 11 m.myJl1>CHOM npoCTpaHCTlI8 BMe8T rum 

v(Qt) :: 9~ 

(1.1)rr .:At.dt. ( 1. + Q2/21n') 

H OM8,AaeT t1 SCHMIITOTlAeCKH clI06o,llJ[HM''' n0ll8l1jeHl'leM llJll'I 60JI:&11IHX ()' 

92 

V(Q') :: Qt fA ((}l/Al)Q'--. .... 

3J[ecL -(}'=-(I'-k)'" - KBa,1(p8T nepe,1(8Hlloro m.myJl1>ca. Irt- Milcca 

KBSPJ<8. it - MaCJll'ra6H1d: nSpaMeTp 1mBRTOlIOA XPOMO,ltRH8IOOO1. B pe

MTHlIIlCTCKOM KOf\itIBI'y~OHHOM np8,llCTBBIlemm nOTeH~ (1.1) npmm
MaeT tPo~ JlOKBJILHOro KYJIOR01lCKOro nOTeHIGIMa /13-1 

V(\) =- -t 
ga 

- (1.2) 

HeKOTopa8 peJIIlTIDIl'IOTO.KHe ypaBHeHBI! C KBaSHIlOT8HIGIBJIOM (1.2) pec

CMB,TIJKlI8JIBCh p8Hee 11 pa60Tax /I4-16/. 
B HScTMII\eft pa60T8 npeJJj,llarae'1'OR 06_ WeTO,1( TO'lIIoro pememm 

~M1>H9J' RB8SHIlOTe~ YpaBHeHKl. 38II11lCaHHHX B peJUlTBmIC'l'

1
... :rofl/f: 

. ' • • • . •1; ' . • . • --,~~t'" 
. . ... , -' .. ' ," . I >1-.11"., 

\ I ' 
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CKOM KOHqJ\n'ypa~OlmOM rrpe.n;CTElMemm, 0 IIOTellIlllMOM XPOMO.ItHH8MR

qe oKOro THIJa (1.2) . MeTo.n; OCHOB8R R8 HCnML80BalDm KHTerpa.l[l>KOro 

npeo6pa3oBaBlUl Jlruuraca 0 qmI<CHPOBaHHHM ROHTYPOM HRTerpHpoBaHHSl 1'1 

Teopmt oclo611(eHHWC WHKnRit. :noT MeTO.n; n0300JUlOT iUlATll pemeHlle 6Q.lD>

tmmCTBS. KSBecTHliX KBa8KnOTenl.U4MLIIllX YpaDJUlll1tR 00 B3am.t:>,neACTBBeM 

mma(12) • 
Be BTOPOM pas.n;flJIe paCCMliTPiID8.m'OJI pI13Jllt'OWO nnplt8JiTti KB8SmIO

TeH~a.nLJIHX YpaDlfemd! 1'[ !Jx.l~mtpykl'l'CJI 1l01<DTOPUO YpollHOIllIR o6lqero 

Bl'llXll. B TpeT1>eM j)QS.n;e.nO npe,ItlIo:&eHltml MOTO.n;OM IIllltl\Olt1i pomellHJl KBB,SH

nOTeHDJilMLfUDC ypaBllemdt oOmero mma B CJIj"Ulfl Op6MTUIlLIIOI'O MOMeHTll 

e. = o. B '1eTBepTOM pas,nElJIe paCCMaTjlJIB6eTCfI CJI}"lalt e f. O. 

2. PrumWfhRlle KBaSl'lIIOTeH1lH8JthRlle YOOBHelOOJ 06mero mma 

B HaCTOSIIIlee BpeMlf RSBeCTHO HeCKOJIJ,RO 'l'lIIIOB Tpenlej»:lHX pe.rut'rB

BBCTClOOt .ltB83BIIOTeHllHMLRHX ypamlelilll ,wIll CRCTeMH 1f;BYX t[8CTKn. TM. 

B CJIY'lBe 6eccmmOBbIX t[80TllIl paBHoA MaCCIi In R e<lJePH'leOII:H-CRMM8T

JlK"D1.IiX JIOKa1!1>HliX KBaSKlIOTeHll,lmJIOB B PeJUITHBl'lOTOI<OM KOlf4m:rypaIllllOH

HOM npe.n;CTElMemm nOOJIe pas.n;flJIeHKH yrJIOBHX , ~~HOA nepeMeH

HHX (Y(t') : R, ('r) 'it", (&, rJ}mAeeM YpaBHeHliUl 7,8, 

(2 H:.L -.M) R,,('l):: - Y('t) Rt{t). 
(2.1) 

(H\·... ) H ucl. 0\2 0 -.M • [\t(t) : -M. y(~) Rt{t) , 
(2.2) 

[(zH:oclf _.M1 
] Rt('t) ;: -~tnV(t)Rt('tL (2.3) 

B YpaBHeJmJIX (2.1)-(2.3) Rt.('r) eCTl> prur;HMLHaIJ BOJIHOBM iWRK
Il,I\JI, .M ~ 2 E - Maoca CBElSBHHOro COCTClJ!lIWl, V('t) - .ltB83l'lIIOTeH

~..<t 
Illl8Jt. OnepaTOp H 0 liMeeT Blf.It 

H : ...l ~ ~ cit (l D) + ~ ~( i. D) + e(e+!) exh(iD) 
t 2mt Z r , (2.4) 

1. J 
D-= (2.4' )

M. tit 

1'/ eCTl> He 'ITO rome. KaI< P~MLHaJI qacn. peJISlTHlmCTCROro I'aMllIIbTO
Ima!!8 17,8/. 

B paOoTe 114/ .n;.n.<I CHCTet.lIl )1.Byx cmrnopHHX KBaPKOB 6wm nO.ITY'I"

RIl pa.ttHaJIhlme KBa3H1IOTeHD;mlJthlDie yprumemm B~a 

2 

H:.L(2H:t-J\1) R, (t):; - ~V('l)La.(H:.L/trt)\ g] Rt(t). (2.5) 

r.n;e napaM8Tpll a.. R 6 y,nOBJIeTBOpmJr COOTHome1lHlO a. + 8 -= i , UPR 

ROTOpoM YpaBHe~e (2.5) EMeeT IIpaBlDll>Hhll HepeJIJITEBJdCTCm np e.n;e.n:. 

B paOoTe III paOCMOTpeHll YpaBHelOOl TlIDa J!OryHOBa-T8BXeJIB.n;3e 

(2.3), OT~eCH crroco60M rrpo,nonzemm KBa3H1IOTe~aJIa sa sHep 

reTH'leOl<YJ) nOBepXHOCTL. CoOTBeTCTBYJlIlII!e lIM pa,D;HMLHHe ypaBHelIRH. 

ID.tellT BJIll. J. 

.M[(2H:-.tr-Mt] R, ('t)= - 8 MV('l)H:" Rt(~), 
(2.6) 

.J\1[~H:o.tr - }1~] R~('t)::: -8m H:"cly('l) Rtt't). (2.7 

Ha~ C YpaBHeHHSMH (2.I)- (2. 3) , (2.5)-(2.7) OHnR IIOJIY'IeHH H 1'10
OJIe,nOBaHH Taae aHaJIOI'H'lHl:le YpaBHeHIDr ,npyroro BlUIa. 

3.n;eCl, MIl paCCMOTpm.1 lUl8 o61IlHX YpaBHelmH, 'laCTHIiIMI!l c.JIY"'iMMil KO

TOPIlX npe COOTBeTCTBYDmeM BliOope napaMeTpoB HBnftDTCff Boe ynOMRHY

THe mmre . 
TaR, YpaBHeHHe 

:04 r to dv(H:O~/Mr ] (2 H - .M) Rt (t) ~ 
(2 .8) 

: -[t.). (H:'/In)'] V('l [~).(H:"Y",r1 R,(' l 
odoOwaeT. HBOpRMep. y paBHeHBR (2. 1) , (2.2), (2.5) H .n;pyrne . Ha~ 


C 3TRM MIl pacoW)'l'pm.1 Yprum eIme. o606l1\811Qee YpaBHeHHll (2. 3), (2.6), 

(2.7) H KMeme e ~ 

[i c<,,(H:""/l'tf] ((2 H:·"r-J12 ] R, (t):; 
.. ~ o 

= - 4M [t ~v(H:·d/ltlr1 V('t)l t y,,(t("~(mY1 R ( ~). (2.9)t 
"'0 1/:0 

B YpaBHeHilJlX (2.8), (2 .9) Nt N1. NJ - npoHSBOJIl,

lWe HaTYpaJlLHlle 'lECJta, a KOacI:$nl:HeI!TH r:I." • 13" , "1,.. B Hepe-

JUI'l'HBRCTKOM Ilpe.n;eJte .n;0JWIll y,nOBJIeTBOjlflTl> COOTHOW8H1U1M 
II, II.. 'ar doll -= L ~ ,.. -= L Y y ,;: i (2. 10) 
V:o v~o "00 
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'!TO 06eCne'IlmaeT CYllleCTBOBaHBe npalIWILHWC }Iepe.rutTJ.mRCTCKHX npe,neJIOB 

YpaBHemtA (2.8). (2.9). 
.ItM CJIY'lM HYJleB01'O Op6HTanIillOro ~MellTa e:: 0 C llOMOllU>D 

no,nCTaROBKH Ro('l)-=<ll('t)/t 1:3 (2.8). (2.9) l1o.:rryqseM, COOTBeTCTBeH-

HO, ypaBHelO:l.fI 0611\ero Jm,I(8 OTHOCBTem.HO tIJyflKl.WA CP (t) : 

2M. PoL [c!(ID)]{cR(iD) - ~xl4?('1):= 

:: - £plc1(lD)], V(t)·p l' lc! (~D)J <l> (If) • (2.11) 

m PoLlct(~}»)J{c,f( i D) - ~ltl4>('t) ~ 
(2.12)::: 	 - P [cA(d»)} V('l) . P~[c!(lD)] <P ('t) . 

f 

~eCb BBe,neHH crre~e 0603H8QeHRR ~ nonHHO~CB OT onepaTopa 

c1 ( i. D) : 111 V 

p,,[cA(t D)] ~ [,,(y~(lD); P [cA(iD)] = 
~o 	 II" 

AII. 	 _0 ,v.l 0 II 
= L ~l' cit Un); p) l vn ( l D)] :. I. L IA\ (LD). (2.13) 

lI ~ 0 	 )/: 0 

,till HCllOJll>3yeM T8K'1e ITapat.!eTpl!38mm M2COH CBJI38.HH01'O COCTosm:wr B qx>p-
Me M -=2 tit Co-Sx; M ~ 2~ 

OTMeTl'IM 3.1\eCl>. 'ITO peweHJ!tR paSHOCTHWC KB83RllOT8Hmrrun,HHl( ypaB
He.lI.R! THII8 (2. II). (2.12i BCe?8 onpe,neJUm'l'CR: C TO'D-\OC'l'l>Il.1\O i./"" 
nepl!!o,ItlfllecKI!X KOHCTaHT / 5,17 . ,D.pyrm.m ClIOBSMH, npll pewemm paaHOCT

HHX ypamteHHA Ml>I MOsetA UOJIY'lHTl> B JImllID'!e peweHWt • .lI.M ITOJIHoit @n<C8

~ BO.1IHOBOIt cWlIKUInI (KO'WTH3a~ B~ma i./~ - ITep"KOJtH"leCKO~ KOH

C'l'SHTU), Hal( OTMeQeHO B /. crre.l\YeT 06paillaTl>CR: K COOTBeTC'l'BYIOOUIM 

BHTerpaJl.bHIDtf KBa3RIlOTeHrom.nl>HHM YpaBHeHlUlM 13 mmyJIl>CHOM ww KOHlfm

rypanHOHHOM npoCTpaHCTBe. 

3. 	To'iHoe peruelme panHa.Ill.lOOC KBaSRIlOTeHI!.I!a?1l>HHX ypaBHeJ!}lj! 

06wero 13JUIa C KYJIOH013CIGIM 13SaHr.t>lleaCTBHeM ( t - 0) 

PaOCMOTpm.! RB8SRIlOTe1lJlR81lLHoe ypa:BIIeHHe 06l1\e1'O mma (2.II) c 

xpoMO~eCKRM KBa8HnOTe~aJIOM (I.2) 

2 M PeL [cl.(lD)1 { ct (iD) - ~ x} 4> ('1) = 

(3. I)
: P~lc!(LD)] r £~lc!{i.nn <1?C't), 

·1 

.nna pememm YpamleHHll (3.1) IIpm.1eRBM mrrerpaJIl>Hoe npeo6pa3oB8.lD1e 

.Jla.nJI.ac8 

~("t)= -~ exp(-m't~)'f(~)d~ 	 (3.2) 

o 
Tor,na ]WI jJlyluaI;HB "f(~) UOJIY'UleM KllTeI'paJIl>HOe YpaBHeHHe 

2. Po/. (~~) ~ ~~ - Cb1X} f(~) = 


-= f Pp(cc~~) ~ Pt(~t)"f('J') c1~' 
 (3.3) 

o 
PXlTOpoM nOJIBHOM!i £01,,.,'( 3a,l\8J)TCSI ~ptJij'J18Mll (2.13). 

Ypa:BHeHHe (3.3). oqe~o. 9KBl!BW!eIlTHO ~pe1lIlH8JIl>HOl.\Y 

ypamieHBl) 2.!.. L £oL(u>~~) (~~-CCSX)f(~)1= 
d.~ P~(eo~~) 

(3.4) 

::0 f 	Pr ( CD~ ~) 'If (~) 
C Ha'l8Jl1>HYM YCJIOBBeM 'f (0) = o. 


BBe.v;eM BOnmCl'aTeJIl>HYIl i{ly}uaJ;Im 


F(~)= Pr(~~)'f(~). 	 (3.5) 

MJJ KOTOpoA H3 (3.4) ClIe;r:yeT YpaBHeID1e 

d. 	 ~ 
J:iLW()(.~)F(~)l:. -2 

1 

F(~); F(O)=O. 
(3.6) 

rlle MH 060SHSqann: 

~ 11 - ~ x P (CQ~~)P~(Cb!lI) 


W( )(,~) = Z(eo~'J) ~ Z(~~) = "PJ. (c.o~~) 
 ('3.7) 

lrerKo y6e,ltHT:LCIt 11 TOM, '{TO Bce npoB3BOltHIie fllYHKIlHH F(~) IIPB. ~ = 0 
paBHH HYJIIl. CJie.nO'88TeJILHO. MaccneCKOe pemeIDle ~peltIJ:H8JILHoro 
YpaBReHM (3.6) JDWIeTCSI Tpmma1ILHHM~ F~J~)'5 0 . 3To 03BlA8.eT. 

q-ro sIU(a1lB (3.6), a. CJlep;OBaTe.JIl>Ho. 14 YpaBHeRRe (3.3). MOlleT m.feTl> 

T01Il>KO lleTPtmD~e p'eweHJ!f[ 11 BH,l{e 0606weRIiHX ~. 
Raj{ lrnllec'l'HO IB7 I o606meI-mHe peWeJmJi MOryT OTJIH'mTDCR: OT KJr8C

CJI1leoJGIX 13 'l'O'iJ<8X, B KOTOpwt KOa(flllimHeH'l'H JIllqxJJepeHIU!8JIl>Horo YpaBHe
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IDm RMelOT oco6elmocTH. B qaCTHOCTl!., OOpautallTOlI 11 HYJU,. 9aMeTHM, 'lT0 

tmCJlO JIHHeinlo-HeaaBUCl!M!lX 0606W;eHHHX peDle~ lie C:rut3aHO c nO];lR,JU{OM 

~peHIniMliHOro Y1)aBHeHllR. Oc06m.m )J,JIJ! ypaBHeWtfl (3.6) mmRlOTOlI 

TOlJim , onpe,neJU{el.1lle ycn:oBHeM W (x, ~) ; 0 , ItOTopoe 13 06111elll CJIY'!8C 

CBO,nnTC1i K npocTe1IDJetl{Y TpJU'OHOMeTp1'J1{ecKO!4Y YpaBHeHm)1) ~ ~ = ~ X • 
MHO!tecTl3O KOpHeA STOro ypaBUeJWl {J 1<. 106paaonaHo .ItByM!! nOCJI9,AQ

MTeJIMIOCTJIMll H: 1={)( + 21i ~1 ; U~ }'= { 21r - x .. a K } ; j(::: O. I • 
2. ••• . B K8lIUloA H3 3Tl!.X llOCJ.le,nOB8TeJU,HocTe.l! KOaq$tIll'IeHT W(~ ,~ ) 
ypaBRCJWl (3.6) o6patl\aeTOlI 13 ny.nl> H IIPB nepexo.lle 'lepes TO"l.KY MeJiileT 

aHaK. B J<al!Ol;oli l'la 'l'O'ICK 10: 0600w:eHliOe peweHl1e MollteT OI!Tl> OTJlH'IDO 

0'1' K1.laCClI'lecKOro (TpmmMl>HOl'O), TO eCTl> Ra&llM TOttKa 11c 1tB.llHeT

CllI B03MOll'JUiM HOCUTe.neM '1aCTHoro 0606w:eHHoro pemeHIDI Ypa1!Retmli (3.6). 
B COOTBeTCTBHn C Te~eMO! 0 rrpe.llCTaBneHHK o60ow;eHHott ~YH~ 

c TOqe~ HOCUTeJICM 119 ~CTHoe 0606w;eHHoe peweHHe YpaBHeJW{ 

(3.6) B TO'lKEl ~ = i ( f - JI.106aa us {1 It !) 3arrmDeTCR B 

BH,IIG mrnelhtolt KOM6mtamm !-WUKIJJm n ee npozSBO.ItHHX 

F ( ) = .;. B t(j) ( - )~ Fo i ~ 1 . 	 (3.8) 

~eCJ, h. - !IpORSBOJll>HOe HaTYpaIlLRoe 1{lJc.n0. a B,j- HeOTIpe.lle.11eH

HHe (HCKOMLlS) KOai{$nIHeHTli. 

IIO,ACTaHOBR8 (3.8) B (3.6) U yqeT CBOitCTB 6 -q,yHRIlIm IlplmQ

naT K COOTHOWeHHHM 

i 8 b(~ -1) +i.{i B
t 
• C:'-t(-Jti ~t-I't)t fa B} 6(f,-1): 0, (3.9) 

2 	
0 

/:1 (~i J
 

J [ • • I] -J re ) 

r .ne 	 Ce = e! j! (e -J) . - 6HHOMHSJIhHlle KOecIxfnIIWeHTbl. W, ~ 

=- [W~(tJ(X I~)J.p j - e-II npoU3BO,ttHaa: tflY'HIa.ijm (3.7) no ~ B '1'0'1

He ~ -=- j . B cwry mmellloiri He3WCl'lMOCTR ClfCTeMY npoHSJ30.tnWX

S -~ pa3Horo rro~ 119 11S (3.9) rronyqaeM COOTHomeHHe, 

OIIpe,D;e./LAll.Qee K03i.{xlm.1;HeHTbl BJ • UPH aTOM 13 0 -:: 0 • a ~ HeHSBeOT

moe Bi , j := 1,2, •• . • n lJMeeM CHCTeMY o.I(Ropo,IUlllX JImleibmJe ypaB

HeHIDt, M8T~ KO~eHTOB ROTOPO~ HB1UIeTC1i TpeYroJUiliOit, 

I ) pa:aeHOTBO W(x,~) = 0 :mmo.nruIeTC1l H np]! YCJIomm p.JtoS r )= 0 , 
O,JUiaKO ero Hcrrom30BaHne uPKBO.nm' It BOJIHOBUM CPYR.Rllltl1M K yc.nomm 

.KBaHTOIlWmII, KOTOplie He HMeIlT npaBK1ThHoro BepeJISlTRBHCTcK01'O npe

,ne.na . Trume pememuI aa:ae.llOMO Jm1lRl)TC1l JmmHHMH B cpoPMBJIH3Me pa3HOCT

IIHX YpaBHeHRit H rrOSTOMY )lWIee He paCCMaTpm3aIlTCR:. 

6 

.r 	 w.1t
) -C' w.2 

) (-ife: wt I Bt
.2. + J 2. 1 

9' (t) 

0 	
(-frz.C: W;lt-IJ Bz.- +2Ti.

2 -1 (3 .10) ... \ = 0. 

a2 w.m 
/3 ..0 0 T+ n 1 .. 

Ycn:Olme OYllleCTBo:eamm HeTpumt8JIhHo1'O p elUeHltfl Cl!CTeMii (3. IO) 

eOTh 

n ( r+ Jw't) ~ O. 
1=1 f 

! 	 • TIfft} 0 
ClTc~a c.ne,nyeT It B03tllmIllX COOTHowel'llill a+ 2/ w, = : J = 1,2, 
. . .• h • ,nOOT8TO'llIO. O.I(RaKO, paoCMOTpeTl> .lI.RIITh IIoc.ne.nHee 

Q ~ [ (i) 
.L. 	+ n W(x. '/1)] ~ 0 (3.II)2 d l=f • 

• 	 I 
T8K 1(81( aHMOI'K'IHOe COOTHOmeHRe nPH J = 11 < h npRBO.ItI!T It o6pame

l!lm B KYJlb Bcex K03(ppUmeHToB , Ba 'Dm8lI C /3" '+1 ' T.e. 8,,·... t = 
=B",•.z ::: ., . -:. 5 ", :0 . CJre.nOB8TeJIbHO, Bepxliltl! npe,Ae.11 B CYMMe (3.8) 
CT8HOBR'l'C1l p8BHliM n. I • I1oCROJILKY n npoHS.BOJIhHO, TO paCCMOT

peRKe h.' <: n. He .ll8eT HOBIilC p ellleRHA. ,npyrm.m c.nOBaMH. npoBO;JVl B 

(3.8) cyMMzpoBrurne no j ;lJ.O It. , MY nOJlaraJrn KO~l.ll1eHT B" '* 0 
KaK JlerRO B~eTb. ~3 (3. 10) cne.nyc T Tor,na yc.noBHe (3.II). 

PemeHHH CHCTeMH (3 . 10) orrpe,nenHDTCfl C TO~OOTb» ~o nooTOIDIHoro 

MlIOlIlITWUii ero MII CPI4.I<CJdpY6M, Uo.nOllW.B B,. -= i . llocn:e 9'1'01'0 CHCTeM8 

(3.10) CTaBOBWrCR: n eo,l(HopoJIRolt. l13 Hee HaxO~ NUl Koa<lxInn.\HeHTOB 13 
peKYPpeHTlDie cooTRom9HIDl. CBJI3~e BJ co BCeMH nocn:e,DYlJl1HMIl. 

B-={i. Bt(_ 1.tiC:'-~W(t-j+t!} [(n_j)W({)] -J 
(3.12)

J 	 t =i+t 1 f. 

UJl11'leM B (3.12) j -=- n - i • It - 2 , •••• I. C noMOllU>1O (3. 12) HQ

ROwe KOa<lxJMrmeHTli Bli'lHCJIHDTC1l no cne,nOB8TeJIbHO. Ba'lHH8H C Bfa. = 1. 
C Y'l.e1'OM (3.7), H3 (3. II ) 1I0000QaeM COO'I'HOmel::ll1le 

h = 91. Z (CQ~ f)
2 to:h 1 . 	 (3. 13) 

I',Ae 	CPYH~ 1 (CQ'! n on pe,D;e.neHa cpoPMYJIoA (3.7). 
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JI.u rrOCTpoe1lHR 06Jnero o606JneltROI'O pemelIHH YpaBHemtll (3.6) npo

BHa1IK3iijlyeM '18CTlWe pemeHBSl Be> BCel: TO'lK8X flit' 1IaCTHH6 0606iueH

HHe pemeJmJl B .Kaa;no! '1'13 TO"'leK nepBOI llOeJI6]lOBSTeJIl>HOCTB J~ = X... 21 /( 
BMellT B COOTBeTCTBmI C (3.8) B'I'IJt 

F,J~) = t. B. g(J)(!J - X - 2 7fA:) ,
J:L d (3.14) 

me ~oe 'IJIeJIO h. - TO lie, KOTopoe BXO)tI!T B COOTRODl8H11e (3.13). 
Jte~cTmrr6Jll.Ho. 1Ipa.B8.R 'lBCT]' (3.13) AID! TO'lelt f: ae 31lB1!ICl'I'I'l' OT A:. ; 
aTO 03H8qae1'. rrpe3,Ite Bcero, "'ITO BepXlIHe llpe,neJDl ofMMlllIJO:arunm B !loP

MYJIe (3. 14) OJlHll H Te I8 ~ BCex TO'IeK f!: ':: X+27rJC. C JlPYI'OIl 
OTOPOHH, ytmTHB8Jl:, 'ITO M=2m~x (TO eCTb. 'ITO X napaMeTp:li3Y

eT MaCcy OM3aHllOro COCTOmum:) '1'1 'ITO fi.;t f! = lin X , CO,! f ~ = 
= CC!X • HS (3.13) HaXO.rom YCJIOBBe 

QI. I (cos x) = 2 11. t-iit X 
(3.15) 

Ollpe]l~ee 3Ha'lelll/le X,:: X... up-a 3~wmON ~ 

YCJIoB'l'le (3.15) H eOTI> YCJIOBBe KBaHTOB8HlTJl, ,n8llllee ClleKTp MaCO 

CBIlsamlOt CBCTeMY Mit. -= 2"" CoS X.. , r,ne Co! X... HaXO]O!TCII iJ3 

(3. 15). TaR, HaIIpa:r.ep, ,l1)UI npoC'relmel'O CJIY'I8II Nt -: Hz -= N'1 ':. 0 
B (3. I) MIi )!QRXOJlHN K 1'l3BeC'l'BOJq paRee YCJlomm KB8HTOB8JWl YpaBlfe
mm (2.1) /87: 

1

L- =. It /1 fL -=c 2 m .1,- L .r 4tt2..2 tin X 
OTMeTRM HeMRnoBaKHHa ~KT. COCTO~ B TOM, 'ITO COOTHomeHRR 

(3.10) H (3.13), onpe,neJI.RDIlHe tlaOTHOe o606l11eBROe pemelUle B TO'lKe f. 
O]lHH8.KOBil ~ Bcex TOlleR f ~ . 

1IaOTR06 o606111eHHoe pem6HHe (3.8) B TO'lK8X BTOpoA TIOCJIe,nOB8T~ 

HOCTH ! ~ :. 2 7i - X + 21 Ie • KaK JlerRO BH,lteTl>. He OYJlleCTBj'eT, TaK KaR 

~ f~ = ~.!)( • fih,l! = -fih,X , H B OOOTBeTOTBHH C (3.13) 
n0JIY'i8eM It. <0 , 'ITO llPOTlmOpe'll1T (3.8). 

TSKHN 06paSOM, llOJIHOe o606l.116HROe pemeHil6 YpaBRemm (3.6), KB

JIJmIleeCR:, B COOTBeTOTBmf 0 o61l{HMB' rrp8BHJlBNl'l, JIHHeAHoJ KOM6mrrumei 

Boex 'l8CTHHX pemllllH1t (3.8) H OTBe~ee KOHRpeTBOM,V BH60py It 
moteeT BHJl (j) 

F (~) '; I Ale F,J~) = L AIe.L Bi r (j-X -27fk). (3.16) 

r,n6 AI< - rrpoHSBOJlhHHe K09!NMmteHTIi, He orrpe]leJlSleMHe l!3 YpaBB.9HKH 
(3.6). HeoDp8]leJIeHROCTl> RO~eIiTOB AI( OTplWleT WBRBO TOT rpaKT, 
~o HCXO,ltKOe paSHOOTHoe YpaBHeHHe (3.I) HMeeT 66CROHe~oe MHO&eCTBO 
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pemeHHA . TaKlDl 06paaOM, o60 6JneRHoe p emeHHe YpaBHeHllSl (3. 6) e CT]' 

JIlllieibitlJl KOMCSHH81:UU1 8' --4iYHRUd H HX IlJ)OH3BOrona:, ~) (ff - )l. - 2 1i'1<) 

TIPiI' J :: 1,2, ... , tt. K!. = 0,1,2 ••.. , T. e . MHOlleCTBO ~yHK
mtlt {~)(~-X - 2J''')J06paayeT ~aMeHT8Jll>HYD CBCTeMY pemeHldt y paBHeHHJJ 

(3.6). H8KOHe~ , K3 (3.16) c nOMOmhD (3.2) H 0 ~eTOM (3. 5) ~ BOn

HOBOA clIYHKl.\HH B pemlTHBHC'l'CKOM KOJ!itm'YpanROHHOM rrpe]lOT8M eHHZ rrpH 

sanamtOM t'l.. nOJIY'l8eM 

00 '" a:> (j) -1 

tP.J'l) = L AieL BJ JeKf(-#tI't~)t (~-x-2;r1C)[E/CJ)j~)1 dJi. 
/(<:0 j:1 0 

JIIJ1B, R8lt JIerRO nOKass'!'l>, 

~ '" ('t ~ ~ [~o Ar. ex p ( -2 7r ~ 't In)J 
d. jIt.. (3. 17)~1(-1)iBd d.xj {[Pt(~~)()r1ex~(-~~X)J 

Bamnal cmolCTBOM D0JJY'I6HlIOA !lop.cy.rw JDWleTCB TO, 'ITO Bce Reon

pe,neJ1JIeMlie KOscMmJ;HeHTIi AIe crpymmpoB8JIlllOl> T8.RHM 06p8S0M, 'ITO 

CyMMa B [<B8,lUl8THOI om6Re B (3.17) eCT}) He 'ITO HHoe, K8K i/Itt -IIe

pHoJlH'leclC8JJ "KOHCT8llTa", BBlildt B'I'IJt m'l'opoA H6BOSMO&HO YCTaHOBXTl> 

HCXO~ HS paSHOO'l'HOro YpaBHemm (3. I). 060SH8'1BS1 LA/( eXP(-27rK'l Irl,C(,I.)1 
nOJIY'l8eY O!!OH'laTeJ.Il>ltHA mm pemeHllSl p8SHOCTHOro KB8SlIDOT6Hmt8JIl>HOI'O 

YpIlBHeHHJl (3. I) . 
l\. J J.~ { exp( - I't1'tX)} 

4>",('l) = C{'t)~(-f) BJ d.xi .Pt(CO~lC) (3 .IS) 

r,ne Koaqqm;'QBeHThl &J B napaM6Tp X orrpe,neJIeHH. COOTBSTCTBeHHO, no 
!lollMYJlBM (3.12), (3.15). 

B 'IaC'l'HOM OJrY'lBe, KOr.na Bce All( '" I. K. =~O,I, ••• , i/trt
-nepliIOJlH'leCK8Sl KOUCTSUT8 C. ('I.) COBJI8Jl8eT C "o606I11eBHol" ~

eR e(ttl 't) i orrpe]l8JleHRoA B pe.J1JJTHBIWTCROM ROJt4n!rYpaIlHORHOtA rrpe,n

CTSMeHHH /8 , 
~ J 

GCM'l1 -= [ exp (-21r1t't~) --- 
IC=O J - ex/, (- 2 lr'l. m) 

O'l'MeTliIhI, 'ITO B pa60T6 /16/ dWI llOJIY'ieU RMeHHO TSKOA peSYJThTST llJlK 

pemeHlul npooTettmero KDa3ID10T6HIlHBJll>HOI'O YP/lBHeHWI (2. 1) . 
llaoOxoJUIMO nO,lX'lepKHYTL, 'iTO npH HOIIO.lIl)SOBaHlll! Z3JIOZeHHOI'O 

MeTOna Htll160J1ee B8lDIHe pe3ym.TSTll peweHrul KBa3HnOTeH.I.tHa1ILHOI'O YP8B
HeHHH, a ilh1eIUIO. YCJ!OBllB KBaH'l'OBaHIDr (3. IS) H JIBJ£Il! BHJl BO.1lF!OBhlX 

tpyHKUHI OCIIODHOI'O. a TaKlle nepBllX B036ym,n;eHHllX cocT<>JJHHI ~,,('L), 
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n = 1, 2,3, ••• , rrony~aDTCH o~eHb rrpocTHM cnoco6oM. KpoMe Toro , 

RaK CJJe.nyeT HS (3.15) H (3 .7), BIm YCJJOBIDI IOl8.HTOBaHM rrOJIHOCTblO 

orrpe.neJI.H:eT CH BH3l:0M tPYHKr.nrn: l (CbS x ) • a CJJe.noBaTeJIbHO, Hen ocpe.n

CTBeHHO qx>PMOi!: CaMoro KBaSRrrOTetunlMbHoro YpaBHeHWl. 

OrMeTHM, TaKlle , ~TO PSc cMoTpeHHlllt MeTO.n IIOSBOJlJleT )l.OBOJIbHO 

rrpOCTO nOJI~Tb paweHHa R HepaJI.H:TKBHCTCKOro ypaBHeHRH illpa~apa 

C KYJIOHOBCKI!M rrOTeH~aJIOM. 

lis (3. 18) C yqeTOM (3. 15) nonyqaeM B~pa&eHne ~R BOnHOBO~ 
<pyHKllHZ OCHOBROro COCTORHRR CHCTeMH ~x peJIRTHBHCTCKEX 'lSCTKU B 

PeJIRTHHHCTCKOM KOH4MrypanaOHHOM rrpe,llCT8BJIeHHK, Orrpe)l.eJIR8MO! KB83R

rroTeHIl;lIWThHbIM y paIlHeHneM oClmero ElmS (3.1), 

~ t ('l) -= C·('t) ex /, (-t InX) , 

{2m'tPo((~X) - ~2 E,. (co~ x )[! V)")lC05)1-JxJ}.(3. 19) 
)) ; 1 

113 (3.19) CJJe.nyeT , 'ITO cP 1. ( 'l ) ,RaJ( B YCJIOlll'l e KBaItTOBaHIDI (3. 15). 
orrpe.ne.ru:IeT CH tIxJPMOit caMoro KB83HTTOTeHIll!8JIbHoro y paBHeHIDi. 

Henocpe.nCTBeHHOl1 npc)BepKOA HeTpY)l;HO y6e.n;HTbCH B TOM, 'iTO BOJIHO

BaH ~KUKR (3. 19) .neAcTBHTeJIbHO KBnHeTCR peweHReM y paBHeHEH (3.1). 
li3 06U1ell q,o~JIIi (3. 19 ) JIerKO Hax0.nrr' Harep, Te qaCTHlle CJJyqal'I, 

.KOTOp~e 6 unH pacCMOTpeH~ B pa60Tax I4 ,16. 
CoBepwsHHo aHaJIOrI~HM 06pasoM rrpHMeHHeTCH Rano~eHHN! MeTO.n 

1'1 WIJl pelllemm pa)l.H8JIbHoro KB8 31'1TIOTelll.l;l'!aJIbHOI'O YpaBHemm ]]oryHo BB 

_ TaruceJIH;I(se o6mero BJ.I,na (2 . 12) C nOTeHm>r8JIOM (1. 2). PaccyUall TaR 

lIB. K8.K J.I paRee , BHOBh TIOJIy<nrn OTHOCRTeJIbHO <PYHKtnm F(~) ypaBHeHHe 

(3.6). D KOTOPOM ~KlU{f{ W(X , ~ ) , B OTJIWrne OT (3. 7). Terrepb HMeeT 

1m.u C()'!/~ - Cb5 l X 

W(X ,lf )= Z.(c.oSJi ) (3.20 ) 

)laJIee, TO'lHO TaK lIIe YCTaHaBJIHBaeM, 'iTO &naCCJof'leCKOe p emeHHe yPaB

HelUUl (3. 6 ) TPHBJlf8JIhHO , a 06001l\eHHOe peweHl'le MOllleT OTJIl!'laTbCH OT 

TPIDJ}\8JIbHOro 11 TO'lK8X, orrpe,ueJIReMI:iX YCJIOBHeM W( ~,~ ) = 0 • 'lTO B 0 0

meM CJIY'l8e COO.IUlTCH K y paBHemm CO'S 2# -= COS'X • MROJteCTBO {1} 
ero KOpaeA COCTOBT BS '1eTJip eX 110 CJJe.D.OBaTeJIbHOCTel To~eR 

..e.~ -= ",L+27fk. L= Q. g cd,1: ~ ,3: , I ~ I 

fG.= X ; 1~ = 27r - X ; r=Ji-X' : jd.= JI+X (3.21) 

~S (3. 11), mCrrOJIbsYR RBHbIA BB,U (3. 20), TIOJIY'lSeM COOTHomeHHH 

9 t Z (~f) 
= 11. 

~11 2 ! (3.22) 
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ITPOOli fUlIl ll llPytM '1II0'l'JlW) o60DmclUlUO peUlelm.R ypaBHeHKfI (3.G) B TO'l.KaX 

,\HOllf! c 'rllll { '1} . 13 lWlIVloA 1i3 TOlleR nepBoit nOCIJe,uOBaTeJIhl!OCTI1 

i"~ ~ .<' I 2",}(' 'mOTHOO Modmelruoe pellJeHBe IDJIeeT 'BH;I( (3.8), 1<0

aCIrJnllllH)II'J:lJ Ij.; 1l0CJIe.nOBaTeJI1,1l0 onpe.nBJUlllTCH. COrJI8CHO (3.12), 
nplt'IOM 'f'lIIola, W(x.~) sa,n.aCTC1t riJop~JIoA (3.20) . COOTRowelwe 

(3.22) JJJlll UCQX TOllCK 1~ ltMeeT 0.Illffi 11 TOT lite BIm 

81 l(C01X) 
=/t 

$t..f1.. 2 x (3.23) 
qaoTHoe 06o omeBRoe peweHHe B ~oR KS To~eR BTOPO~ nOCJIe.no

BBTeJIbHOCTR f! = 2 7r - X + 2'K Ie He CYlUeCTByeT. TSR RaK wur Hl'lX HS 

(3.22) ClJe.It,YeT, 'ITO Bcer,na h <: 0 . 
.IWt TO'leK TpeneA 1: = n-)(+2lilr. K qeTBep'l'oA 1: = :J+)( +2,,{ 

1I0CJJe,uOBaTeJIbHOCTeA H3 (3.22) no;nyqaeM COOTBeTCTBeHHO: 

~ 2. l (- C()~ x)I s-.:h 2x -= - It 
(3.24) 

g2.l (- ~x)/ ft1.f1 2x = It . (3.25) 

113 cpa'BHeHIDI (3.24) H (3.25), npaBl:ie lIaOTH KOTopm Wilem' pasHUe 

SBBO, CJIe.nyeT, 'iTO tIBCTHfle o606ll\eHHli9 pemeHIDi cymeOTBYJOT TOJU..KO 11 

KaKOA-TO O.IU10J.t B3 YRa31illl11iX nOCJIe.nOBaTe.JIl:JiOCTeA TOT{eK: 11:1<. .wm 
~ ~ B K8.K0A HMeHHO, O\{eB~O, o npe.n;eJIReTC1t KOHKpeTIIliMR 31UlQe

HHRMI:f rrapaMeTpoB d. v ' f3v qv • RpoMe TOro, TaK !taK 

COOTBoweHH8 (3.23) cnpaBe~ ~ JID61:iX napaMeTpoB YpaBHeHHR, T.B. 

O.lOi03HallliO CM31lB8eT h. Jlf X • TO cymecTOOB8Hl'Ie peUlel~ B 

TO'OOlX f ~ 1~ 3aBJlfCHT OT TOro, KB.K8Jl B3 qx:,PMYJI, (3.24) MK 

(3.25). COBna.naeT C (3.23) B STHX TOQK8X. 

C yqeTOM C,ueJI8HHHX 3aMe~ MOKRO 1l000000000Tb oomee OOOClll\eHHoe 

psmeHHe ypa:BHeHWr (3.6), a CJJe,uOBaTeJIl>UO, B COOT'BeTCTBIm C (3.2), 
l!I J'lBHI>Ul. Im,u BOJIHOooA WHKIJ,iIB ~"- (t.) B PeJUlTlJB1'1CTCKOM K0Hlfm'YpaIGtOH

HOM rrpe,uCT8BJleHHH, B SaBBCHMQCTH 0'1' 3HaqeHKD BXO~ B ~Kumo 

W(X,~) (3.20) Ro~eHToB d v (3" r)J' ITPJI aTOM ~J[HO 
~eJIl1Tl> CJle.ltYJlltHe 'isc'mI:ie CJIY'UU!: 

1. ECJllt Bce Ro3CWlHnaeHTH C He'leTmiMH mmeJ(caMH B (3.20) ( fl." ,
Py , Iv ) p8BHJ:l HY.IllI, TO ypa:suelme (3.6) HMeeT ,ItBe 0000

p;ynHocTIl qUCT!l1lX ooool~eHHl£l( pemeHHJ.t BH;I(8 (3.8) - B TO'lKaX .:f! H 1~ . 
110JIHOe 0(10(1111"111100 peUlOUHO OCT1> we: cynepnOBm::JlUI Fit (~ ) -=- F: (:J) t FI'lti f#), 
r,ne 

Flo ( ) L fI~ f BI. S-(iJ(9-1'-27rfc)" ~ , J , (3.26) 
, 0 J 
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a 1«)e4$nI)IeH'l'H B; RaXO,ItSlTCJI C nOK)lllLIl cooTHoroemrli (3.12) c rre
TOM (3.20) npl! 1=- f ~ . CoOTBeTCTl3Y1lI{Wl F" (1) 1IO.lIHOBSR 

®,HXUWI q; ... ('t ) B peJIli'rBBl!CTCKOM 1tOHif?HrYpam'lOHKOf4 npe,l(CT6BJIeHHl1I 

8 ,l(aHHO'M MY'IBe 6Y,l(eT HMeTL mtl( 

~/'t) -= 4> :(t) + 15: ('1.) : 

ip:('t) = C\'[)L (_l)i B~ ~ { ex./l r -h?'TJ 'l (3.27) 

J~1 J d..:J.I it (Cl>1l) ~&JL' 
B 'lSCTHOCTH • .IWl BOJIHOllOlt qiyHKIJ,Im OCHOBHOro COCTOBlGlJI no.nytmeM

iF ('l) -= cp ~ + tP d., I',l(e 
! 1.. 1 4 I. j. 


~ t ('[) : .
C ( 'l) e.xf (- 'l J m) 
II. 

{ 2 hi t Co~ f' PAC1>5 f) - ff~(coJ f')Lyrll ce(J1.(3.2B) 
)laO 

2. ECJIJII Bce KoB([xlJKuKeHThi C 'leTHHMH mmeKC8MB <I. ... , 13)1 • (" 
pamm HYJII) WIB eCJ\H B Jmdott HS TpeX rpyrm f d v J t { P" J' [I'''} 

Bce qeTRHe HOB<IxJl!mIeHTIl p8BHI:i HYJIIl. a B ,ItBJX OOTaBmmrca pa.BHH lfY
nD 	BCeHeqeTRHe, TO YpaBH8HHe (3.6) HMeeT ,ItBe nocne~OBaTenbHOCTH 

'l8CTIillX 06061lleHHllX peme!nrl\ B TOlJRaX i '!. f "c • B aTOM c.nylJae 

06J1(ee 0606J1(eRHoe peweIDIe F" -= F: + F~ • COOTBeTCTBYDIlBJI BQJUiO-

BaR: IJIYRKllJUl B PeJJJlTHBklCTCKOM l«>Hifntl"ypauzmrnOM npe,ltCTaBJIeHml ~,.. (t) = 
-= ~:('l) + ~: (r) , BOJIHOBaSl ~ OOROBROro COCTO.RliID{ 

.if.. = '" 0. -+ ip t (CM. (3.26)-(3.38» .
':t' ~ ':I!~ c 

3. Bo Bcex OCTaJlLHllX CJTY'laJO( ypaBHeHRe (3. G) m~eeT Ol1Jry noc.ne

,l(OBaTeJlJ,KOOTh 'l8CTHliX 0606111eHHHX pewelDfl! "B TO'lRaX 1 ~ . COOT-

BeTCTBeHHO KMeeM peSY.1lbT8TIi: F" 'l) -= F,,'l(,). tP,. (7) = ~ :(9; 
II, )~L("r) ::: C

Q

('t)e. xf(-lItlx) {lHt1 p. - S'P
f 

·[rVr,.CO!)lx]. 
V2/

ArIR BOex TpeX BaJ»taH'l'OB pewefO!n ycnO"BHe KBaHTOB8Hl!Jl onpeJJ.eJl1lllT

CJI ~pr"YJIolt (3.23)' T.e. f l (cou) =111iJt 2~, 1«)3!Wnul)oteH'l'1i aJ 

onpe;n.eJUmTCR us cooTHomeHH.! (3. 12), I',l(e ho,l( ~ I10HHM8DTCR To'um 1~ 
113 (3.21). 8 T{(x.,) 38,l(aeTCB ~p~ol! (3.20) . 

4. 	PemeHne npocTeRmero paJtHaJI.t.HOI'O K883HI10TBHOOaru.HOl'O 

ypaBHeIIIDJ npH l ~ 0 

MeTOlI; pemeHIDt ~8JILHbIX KB83HIIOTeHll,KWIbHI{l( ypaBHe~ C KYJlO

HOBCJmM B3am.t:lJJ.e!cTBJ1leM, H3.lI0lIteHl:Udt B upe.nLCnYll!eM pa3,l(eJ18 , HCTIOJIl>

12 

3YCM 'r'~ III ! 1'" )/,1111 IH'UIIJlUUI YIJUlJIlCIUUl (2.1) C ]la,IWa.rn.1ibtM rru.nt.'I1>TOHHIi

HOM (:.!.,I) II 1I()'rIJl\l\l1It"~o,,, (1.2) D CJTY'l8e OTJIlAHOl'O OT RYfs opOHTarn.

HOro r"~)M(JII'r'l ( e '1- 0 ). B paCCMBTpmmeMOM YpaBHeIDm 8/ 

[Zr.A (I])) t 2 IYli! ~(iJ)) + ~;'l+ai) exp(iD)]Rt('t) = 
(4.I) 

- ( 2 co~ X + ~ 2/(#1 '1)) Rer '[ ) 
c,neJl(lUM nO,l(CTaHOB.Ky 

Re (or) = (m'r - i)( m 'r -2 i ) '" (~~ - ei) Ut ('l) . (4.2) 

Tor.na MJI ~Kmm Ue(t) nOJIY'iBeM ypa"BneIDIe 2 

[zcK(iD) + 2 (~e:i) ~(iD) -2C~XJU/'l) = I:'! Ut{t) 

IIpHMeHHB npeOOpasoBBHPle JI8W18ca (3.2), nproco):tHM K OJlem'IJIle

v;y .llH!MepeHIn!AlU>HOM:y ypasaeHIDO OTliOCHTeJll>HO WHKIlID'l "ft (~) - n8IOl6C

~pKl'HHan8 tlJJ'HKIlID1 U t ('l) : 

:U [W(x.~)'f,(~)] - Q'(:f)'f!(~)~O; ,(,,(OH. (4.3) 

MY 	 0603H8lJHnn 3,lteCl> 

W(X,~ ) = C01~ - CD1X Qt (~) = f/2 -(e+i)fih~ . 
(4.4) 

K.aK H B npe;Itl:i.IlY1lleu p83,lte.n:e, JIerKO y6e.llHT1>CJI B TOM, 'ITO 3a.Itatm 

Kotm! (4.3) He weeT aeTpHBRaru.HflX KJIaCClf'IeCKHX pemeHB"A. a 'l8CTIOie 

o606J1(eHHlle pemeHWt, OTJIH'!IiUe OT TPKBlda.1lhllOl'O K.lI8X9K'leCKOl'O. tKlryT 

CYlI!eCTBOBaT:b B TOtUtaX, onpe,lteJUleMlDt YpaBHemTeM W(x,~) -= 0 
a HMeHHO f:"; X + 27r Ie wm f: -= 27r - X +271 k, l'l KMeeT B WlX BH,l( 

1e(~) -= [ B(j t 
(iJ
(1-1), 

(-1.5) 

r,ltp. h•• ll • .I., ~ •••• - npoU3BOJ1.:bHOe HaTYpa.JIl>Hoe 'Weno, Bt,i - l'lC-

KOMUEl IIO;lllijull UlfHITtl. (I) 
1I0.nclTIIJUlJUI (4.5) 1\ (4.3) , C Y'leTOM C:aoACTB t - cllYHIO.GUi no

JTy'lUI,!/.1 o;Ulol.IJLlIYl' 1;11f;1'/)I-\y h .. :J. YpaBlleHH!. onpe:n:eJlJ'IDltHX 1«)3Cf>-

IPHUKnu'rll 8. 

I :~ 
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Qt(f) - Qi."'(f ) . _. (-1)• Qt~I(f) 1B1,0 

'" (t) 	 () "- (", I (It0 l¥, + Ot (0 .. . Cit Wf +[,/)( Bt.~ I=0. 
(4.6)... 	 . .. . .. 

.... (i)

0 0 ••. h W, + Qt I I Bt,1t 

YCJlOIDIe paapeIllllMOCTB SToil OltHOPOltHoi!: CHOTeMN CJlellYDUee: 

nIj W~t \ ( J(, n+ Qt (f)] ~ 0 . 
J ~ O 	

(4.7) 

,nOCT8 TO'illO paCCMOTpen Bl:iTeK8iOllle e U3 (4.7) YCJlO1m8 

....... tt l 


rt W (X, 1) + Qe ({) -:- 0 . 	 (4.8)t 
TaR KBR paCCMOTpeIme OCT8Jl}'HI:lX cOMHOXWl'e.nelt (4.7) rrpl'lIlO)lJfT R 1JBCTHOM;y 

CJlyqruo h.'.( n. (4.5) - (4 . 8 ). 

.nun TO"le1< rrepBoA nOCJle~OBa'l'eJIl,HOCTB 1! -= x -+ 2]r1C HS ( 4 .8) 
a y "leToM (4.4) IToxy "l8eM 

~ 2:: 2 $-Lit X . ( h + e+ i ) . 
(4.9) 

YCJlOBl'le (4. 9) OITpe~eJlReT 3HaqeHIDI MaCCH .JU!YXlJ8CTU'IHoii CHCTeMll 

M~ 2m cos X • Kali'\noe COCTOJIHl!e CHCTeMbl, KaK c;rre:rryeT H3 (4.9). OIT

p e,neJlJleTGH 38,UmmeM .JU!Yx KBaHTOBUX 'lMCM 17. 11 e . Macea CB.I{3aH

HOro COCTOmms:r. COrJIa CHO (4.9). 38BHCH'l' TOJIbKO 0 '1' ax Rofl«jl'lH8mm 

N-= n +e+ f ,a HMeHHO: 

M -= Z m Ii -i 2/~ IV 2 
B . CJIe~OB8Tem.HO , y poBHH Bl:lIJ03.neHll ITO e . ITo rurMOl'ID1 C Hep eJU[-

TlIBllCTCKHM Pa,nHaJILHIiM y psBHeImeM lDpe,Itl'lHI'epa n apaMeTpH 1/ 11 11. 
CJle.nyeT H8BBaT}' COOTBeTCTBeHRO r.ll8BllW.1 R Pa.Il.HaJIblWM KBaH'l'OBlD.1H 'UfCJ!a

MB. 

TaR MIt JIOOoe pellleHHe O,nHOPO,nHoro ypamreHAA (4.3) o ITpe,neJllIeTCll 

C 'l'O'lHOCTllll .IlO rrOC'l'01IH.HOro MHom1TeJIR, 8 ROa4¢HlHeRT 8e,1t B (4. 5) B 

cwry (4.8 ) OCTaeTCll n pol!SBOJIbfWM, 6y~eM C'lHT8Tb 8,,.-= t . TOr.Il8 

113 (4.6) C yqe TOM (4.8 ) n~aeM clIcTeMY HeO,nHOpo.nHHX y p aBHeHKA 0 '1' 

RO C1!:TeJI}'HO HeR3BeCTHHlC Be
"
()' Be { • .... Bt , 11 ~ C TpeyI'OJI},-

HoI MaTPR~eA ROacMiul.{HeHTOB. Peille lme CHCTeM},( ~Jl[HO npe~CTaBlITb 
pegyppeHTHoA IPopt.WJIoit 

J4. 

p, ,~/t (-It-j+ 1[Cjl<· tW(II-j~1) 1- C! ft'';)'1S,:} l~ J)\-l tt XJ t 

~f l I('r t 1 ". ' . 

1Jac~e o6061l1eHHNO pomOllh!' YI11111111JIIlIII (" I) II 'l'Il'II(/IX IlTOpol 1100

JIe.IlOllaTeJfbHOCTH f ~ III, 0,)'111/'1;'" lIywrr. ' lol'!'II"\Y 1I1lJ11100 o606IQ(!I{ 

HOO pememre 'YpaBHemUl (<1.3). IIIV!l"~II_II,nH I .VI1 1I1'1II':lllIlJllln IIImx IU10'l'JIIlX 

pemeHlJft (4.5) B TO'f 1<l.lX J ~ ,I.MO!)" 11ll.11 

"f" t (~) : f AI( f 8,,'s'(I) (U '~. -%~' A'); N'A 11 ' / f t 1 . 
, /t·o J_o" (II. ru) 

B COOTlJO'rC'rillUl l} (~j.::':). II:! (4.10) I Ii.!Jly'I£II)MII I IOJtIl' I 'ltlH\(I'I\I~I«(IM l(fllII111U'Y
palJ,lfOIUIOM nrJfIJIU'r/lIVh,llIm 

U"t ('t:) ( ('r) L " 
l}. ( I)' 

, 

(III ~)' (l Xf> ( /, I a), J 0 ,J 

TaKHM 06pa30M, pomol!l.'16 prJ31100TIIOm IJl~lU[Ul"It()m 1(IUI'I~!lIO'I'I!II I I;IIUl"II() (\) 

yprumeHIDI (4. I) B pc.IIJiTH.IUICTOKOM KOHtj1HrypatUIOJIIIUM 1I1"'JtIlTIIIWlUI1I 


)WI ~J(CllPOBaHllliX II • e HMe6T IlJfA 


~'.I (~) - CI') (m t -,)(.. , - 2 i). .. ( .. , - ti) [t..(-f)'&; (..'i] exp(-",,). 

5. 3aJpnq'leHHe 

B AAHHOD pa60Te HaMH rrpe,wro.w:eH MeTO.n TO'IHOro peWeHKIt pa:mocT

FIHX pa,nHanDHI:lX KBa3.1mOTe~HlDC YpaBHeHHIt o61l1ero mm8 C XPOMOJUI


H8Ml!'1eCIGlM KB8S1U1OTe~MoM (1.1), lIMeDI(HM D pemrrllBllcTcKOM KOH


IfMrypal.{HOHHOM npe.ncT8B1Iemm rum 1(yJIOHOBCKOro IIOTeHl.{Hana (r .2). Ham 

MeTO,n n03BOJUteT TTOJrY'lHT}, CrreK'l'pH MaCC H BOJIBOBHe q,yHKl.Il'm OOJlOB11llX 


H BOMY!Ul.eHIDOC cocroJIHH.lt .n:syx-qaCTlI'lHOa PeJI.liTKBHCTCROit CHCTeMll )W.fl 


KBa3HITOTeHmtWlbHHX ypaBHeHH! P83JIK'Uloro BH.Ila. PameHo TaJOle p!ll(H_ 


8Jl "IIOt' KBIl3lUlOTeJmK8JI1>Hoe YPaBHeHHe npocTei!mero rum8 .IVU! CJIY'l8R OT


JUI'UllIlY.l 01' IIY.IlJt 0p611TMhHOro MOMeHT8. 

AIJ'f (iplI ~Jllm1l\l1JlItll A.A. /ufXlHlmy. H.B. MaRCHMeRKO, 11. r. Moposy. 

B.H. 	 l!nllIlIIlfV. 11 11. r:uJlntll.- ,nv B.lI. CTUflBROBY H B.r. TeJl1U{J«)BY 38 
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O()IIIO: I ' (1 If l~a c x P OMOAlllliIMIfH""!\IIH Il · I. II IHII)ldi c:r u lie M 

PaCCHOTpellbi pI! 

t'" III 

",rill'l 'fl 1II,lilto,iJ "":illt " .I]"f).-'I'fl'llljlll ll ' 1'I : \lJI""I I" Il!t~ " "1t " 'II'IIUHI OHm l 

npe JlPII II I' (Ir;t,,')\lIII.!IIUl'l u 1I1IL1T111' Vl 	 1985 

ITepenl1)\ [ lH'TOpOn 

De j E .A . , Kap s ha j V.!l. . Skachkov N. B. P2-85-47 
Ex act Solu t i on s o f Quasipotential Equa t ions 
o f t he Genera l Form with the Ch romodynal'l i cal 
I n t e r a c t i on 

Va r i ous quasipo t e nt i a l e quat ions ob t a i ned in the f r ame
work of qua n t um fie l d t heo r y are con s i dere d. For the po 
1l'IlLi:r ' III nil " asympto t i ca ll y f r e e " be hav iou r a t short di s
t:O"I.~(~1J j l m.l l' IIl'" i " IU'lIf'lnsed wh i c h is based on the Lapla 
'l'rnll ll l'tl l l'lfll. i nrr tlllIl th..III'Y or di str ibu t ion s . Exact c o nd i tion s 
of Ijllllfld vlll : it'll 'wi! r'fllnl:i.v i SI: i r wav e fun c t i ons are e s t abli 
Slll!.1 (''!t' "' fllfhl 1nilil t, I" I:he l:r~ lI l~rn l form. 

1'1(:('11 rOl ' I ~lI nll,·J a t the Labo r atory 
f 	 I INil. 
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