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l. B:ae.nemrn 

EoJI1,llIHHCTBO' H3B8CTHWC MBTO~OB pemeHHR sa.n;atrn O pacceJIHHH Ha 
CTPYKTYPHOM pacceHBaTe~e OCHOBHBaJJTCR Ha B03MOlKHOCTH npe~cTaMeHM 
HCKOMOil: BMHOBott IPYffRll;HH CHCT0Ml,I '+' (X} B MHOroMepHOM Koop~HaTHOM 
npocTpaHCTBe X B B~e pas~oxeHHR no HBKOTOPOMY 6asHcy, KOTOpHil:, no
B03MOXHOCTR, ytmTHBM 6H cne[(lrqiHKy sa~atrn: H 6~ 6H ~OCTaTO'IHO npocT. 
Oco6eHHOCTH TaKoro no,ItX:o~a xopomo H8B0CTHH: Heo6xo~MO BH'IHCJmTh MaT
PH'IHHe 9~0M0HTH OT I'aMWU,TOHHaHa sa.n;atrn: B BH6paHHOM 6asnce, pemRTh 
B03HHKaromyro CHCT0MY HHTerpo~epeHW{MhHWC (HJm ~6paH'I0CRRX} 
ypaBHeHHil:, H3 aCHMllTOTHirn ee pemeHHil: B~eJmTh napaMeTpH MaTPHIJ;ll pac
ceRHRR H ncc~e~oBaTh HX saBRCHMOCTh OT tJHc~a 6asncHWC (HJm npo6awc}. , 
IPYffK[(lril:. KaK npaBH~O, 9TO HCMe~OBaHHe MOlKHO BHllMHHTh ~D 'IHM0HHO. 

B ~aHHOil: pa6oTe npe,llJiaraeTCR llO)tXO~, ll03BOJUmlllRil: pemRTh MHOroMep
Hyio sa~v pacceRHRR 6es pas~oxeHHR HCROMOH BO~OBOii ~YHR[(lrH no 6asn
cy B Tpa;nl[(lrOHHOM CMHC~e H.H36elRaTh pemeHHR Tpy~oeMRott sa.n;atrn: BH'IHC
~eHRR MaTpH'IHHX a~eMeHTOB OT raMHJll,TOHHaHa. CyTh llO,ItXO~a COCTOHT B 
c~e~lll8M. ,lJ,,m tJacTH nepeMeHHWC JI.,· HS X =[R,123, xapaKTepHSYIOlllRX 
pacceHBaTeJll,, BBO~TCR pasHOCTHaR ceTRa Jli ( i = o, I, •.• , /If.; 
paccTORHHe Me~ ys~MH xapaRTepnsyeTCR maroM ceTKH h } ; sHatJeHM 
J2. paccMa.TpHBairrcR RaK ~CRpeTHHe nepeMeHHHe, a nepeMeHHM R (pac

CTORHRe Me~ 'IaCT~eil: H ~eHTpOM Mace pacceHBaTeM} OCTaeTCR aenpePHB
HOil:. Mcxo~aoe MHOrOMepaoe ypaBH0HHe lilPe~Hrepa annpOKCHMHpyeTCR npH 
9TOM CHCTeMOil: ~qxpepeH[(lraJll,HO-pasHOCTHHX ypaB'e'Hil: ~ BeKTOpa 
ft.Vi. (R)J: = lJ,'(R,Jl,i) • .rr.a~ee, Me~R pa6oTe I , s~'Ia pacceRHM 

~PMYJmpyeTCR KaK CHCT0Ma H0JmHeil:HWC ~YHK[(lrOHa~hHHX ypaBH0HHil: 
. F(\JJ . . ·c > m(2)=C; v=c,1, ... ,s~"'~ 111=1, ... ,s I.I 

OTHOCHT0Jll,HO BeRTOpa i :: f lj) ttR)j £ , t ~" 1 ' pemeHHe ROTOpoii npn BH6-
paHHOM mare n, 3RBHBa~eHTHO H8XOllf.1?8HHID BO~HOBOil: <pj'HR[(lrH sa~a'lH pacceg
HRR \JI ~-11 

J ( R ) H MaTpHIJ;ll pacceRHHR l i "11 d. 3 , OTBe'laIDlllRX sa.n;aHHOii 
aaeprmr cTo~oBeHHR l = c " . 

B TaROM no,ItX:o~e Bonpoc O TO'lHOCTH pemeHHR MHOrOMBPHOil: sa~a'IH pac
ceRHHR CBO~TCR K Bonpocy, ~OCTaTO'lHO paspa6oTaHHOMY B BH'IH~T8JU,HOi1 
MaT8MaTHKe (cM.tHanpHMep,72, 3/), 0 CXO~OCTH llMY'IJOHHoro B npocTpaHc
TB8 X1i ::.[R,fl.~] pemeHHR f\f/[»>(1?.), {~~ j R pem~HHID HCXO,ItHOil 3~'1H 



[ lJil"} R,ll-), i vex. _l B X = f R,52 ] (BMeCTo IIccJie~oBaHWI cxo,ItH-
MOCTlI no 6asIIcy). McnOJII,SOBaHHaH B pa6oTe paSHOCTHaH annpOKClIM8ItlIJI 
~eT cxo,ItHMocT1> He xy-s.e ~ h lt (,n.,m h MeH1>me HeKoToporo h , onpe
~eJIJieMoro cneU11qnrno:ll: s~a'Il!). 

B n.2 M!lOrOMepHaH s~ati:a pacceHHIIH CBe~eHa K ClICTeMe ,ItHqxilepeHU11-
aJI1,HO-pasHOCTHIDC YJ)aBHeHIIii ,nJUI SJieMeHTOB MaTPlIIJ;l:l peaKUH1I lI BOJIHOBO:ll: 
g)yHRUHII B npOCTP8HCTBeXt1emeH1Ie ClICTeMil YJ)aBHeHlI:li npe~cTaBJieHO B 
ilplIJI0'1teHlilI AD BIU{e nocJie~OBaTeJII,HOCTlI KpaeBWC sa~aq ,nJUI lITepaUIIOHHIDC 
nonpaBOK K lICKOMO:ll: BOJIHOBO:ll: 4JYHRUHII ClICTeMU. B n.3 npe,ItJIOllteHHliH no~
xo~ peaJilISOBaH np1IMeH1ITeJI1,HO K sa~aqe O paoceHHlilI Ha Hecqiepliti:ecKOM 
paccelIBaTeJie, TfuCJieHHaH peaJill3a~ MeTo~a ,nJUI noTeHnIIaJIOB 

lf(R cose) =fVc,) R ~Ro~rw~ze, (I 2) 
' L O -I R > Ra + t le-> 2.e, ' 

foo) R~Ro, 
y ( R, CC'> e ) -= 2 '°\e > R > Re 

R 
(I.3) 

nplIBe~eHa B n.4, r~e TaKlKe ~eMOHCTplipyeTCH ero CXO,ItHMOCTl, nplI h ·-> 0 
( N ➔=), 0co6eHHOCTlI llO,IOCO~ ,nJUI pacti:eTa COCTOHHlI:li ,ItHCKpeTHOrO cneKT
pa MHoroMepaoro ypanHeHlIH IDpe,ItHHrepa paccMoTpelill Bn.5, r~e pemeaa 
lISBeCTHaH s~ati:a 06 aTOMe BO~opo~a B o~opo~HOM MarHlITHOM noJie. B n.6 
o6CYllr,lt8XlTCH llOJiyqeHHHe pesyJII,T8TH lI BOSMOlKIUle npIIJiollteHWI MeTo~a. 

2. •Pacceme ~Ha cTpyRTypHoM pacceIIBaTeJie 

PaccMOTplIM pemeHIIe ypaBHeHlIH illpe,ItHHrepa B MHoroMepHOM npocTpaHCT-

Be X = [R,:n] f H (R,51) - tJ \Jl(R,S'2.) = 0 
(2.I} 

C raMIIJil,TOHliaHOM . '?. 

H (R,Sl \ = - ~ ;Rz -1- -Y(R,R) + f-l0 (Sl), (2.2) 

r~e Ho C9) - raMIIJil>TOHliaH. paccelIBaTeJIH, lIMeBJmero BHYTPeHHIOKl CTPYKTYPY, 
co6cTBeHHHe <pyHK~ KoToporo lP11 Cn.) 

i H
0 
(n)- t 1J (fJ

11 
(Q) = o (2.3) 

y~oBJieTBOPHBJT YCJJOBlIBJ HOpMIIpOBKlI 

SlP.,CJI) IP.,,(R)dn =· s"'n' 
'V{ASL) - noTeHUliaJI BsaIIMo~eicTBWI ti:acT~ c pacce:iraaTeJieM, 

(2.4) 

M - npIIBe-
~eHHBH Macca ClICTeMil "ti:aCTlIIU1-Mmll6Hl>", 

B llO~OCTpaHcTBe n. BBe~eM pasHOCTHYBJ ceTey 

\j/( R,51) ➔ \Jl(R,.Ri,) = \Jli: ( R) 

2 

Sl.i ( i =0,I, .. ~N} 
(2.5) 

lI nepeib:(eM OT ypaBHeHlIH B 'IaCTHHX npO:IISBO,IJ;HHX (2.I} K ClICTeMe ,ItHqxile

peHUliaJiiHo-pasHOCTHHX ypaBHeH~~-
.IvrH aT·oro o6osHa'IlIM COBOI(JIIHOCTl, KB8HTOBHX ,mceJI, xapaKTepnsyio-

lllHX ClICTeMY (2,3) B COCTOHHlIH '(l.. , HH,I1;6KCOM ci. •( d. = 0,I,,,,, 00 ) H 
npe~cTaBHM Ha6op aHati:eHHH·~(Jl)co6cTBeHHHX g)yHKUIIH raMIIJII,TOHIIaHa H0 
B ysJioBHX To1IKax jt, l B ~e KB~aTHOH MaTp:im;I lP,o1 = lfia (S? c:) -1. 

pasMepa (N r-t) x ( N r 1 ) • 06osHa'IHB o6paTHyBJ K Heil MaTpmJY ~K _1 l(l6. 
(npe~OJiaraeTCH, 'ITO o6paTHM MaTp»na cymecTByeT, TaK 'ITO Jo \(!d~j = B;j ) , 

HCKOMYJO BOJIHOBJBJ <l>YHKUIIBJ 4' ( R,Sl) npe~cTaBHM B Bn.u;e pasJiolKeHHH 

4/ ( R,St) = f ( f tQd (si) ({>~~ ) ~ ( R). (2.6) 
J=O a=O 

B ysJIOBHX T01IK8X 5?.. ~ ,n.,m i.JI ( R)n ),s~HHOil B BIU{e pasJIOlKeHHH (2. 6) , 

aBTOMaTHti:eCIDI BHnOJIHHeTCH (2.5}, a TaKllte COOTHOllieHlIH 

BeJm'IHHH 
if( R ,.R. ) 
HHM Jl 

(Ho(Q) 4'(R,.R));,. = f ct Ed ltl/f~j1 

)'~ ( R) , (2. ?) 
J=O d.=0 

(Y( R,5£) 4'(R.n))L =- fa Ci/ i(R,rr) ~ (u)). \f>~;) ~lRJ.c2.s> 

( "\f( R,S1.) ~ ({l) ) l. JieI'ItO BH'Il!CJIHIOTCH, eCJIH_ onepaTOp 
He co~eplKHT .ztHqxIJepeHnIIPOBaHHH H nHTerpnponaHMH no nepeMeH-

('f(R,rr)l{)cl(U))~ =Y(R.{li.)l{)~d. 

B npOTlIBHOM CJIY1I86, ncnOJII,30B8B pasHOCTHYBJ annpoKCHM8UIIBJ, nnnyqaeM 

('f(R,Sl)~(.Q))~ = f 1\_{R)lfj;~, 

r'Ae M8TP1IIU1 f\ i. j onpe~eJIHeTCH BIU{OM HCllOJil,SyeMilX q>OPMYJI 'llfCJieHHOrD 
,ItHqxIJepeHUHPOBaHHH lI HHTerpnpoBaHlIH n CBO:ll:CTBaMH 6asHCHHX g)yH~ 

I.pol (Ji) • 
EcJm B aclIMIITOTH'IeCKO:tt o6JiaCTlI R ➔00 noTeHUliaJI BSaHMO~ettcTBWI 

IIMeeT BJI,IJ; . :J (J +1..) C , 
"'\[ ( R,Jl.) = 2M ~ t- Rvi (2.9) 

r'Ae C c: c.c n d: > n ~ 2. , TO TOr~a BOJIHOBM g)yHKUIIH l..\f ( R, Sl ) npn 

R➔ oo MOllteT 6HT1> npe~cTaBJieHa B BIU{e 
s ,--, 

\f(v)(R,Sl.) = ~{j/~R)~)),i t ✓~ tAf n.:iCl<.,,_~)j~(-51) (2.IO) 

-\- i e.xpf-\~\R}\Qd.(si.), 

, r~e tvd.. (E) - MaTPlIIUl peaI<Ulill :~~'Ill pacce.fillliH C . .s + I OTKPHTHMH Ka-

HaJiaMl'I ( £- Lt > 0 npn (,( f S ) , koi_ = l{zfvl c~ -t.,x )
1 

- HMeyJII,C B 
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K8Ha1.le. YMHOlltl!B (2.IO) H8 'Px(st) H npOHHTerpHpOB8B no J2. , nOJJY'Il™ 

IJilH R ➔oo N + I ypaBH8HH:lt · _ 

S
'V("l -[jJ~R)S>',-J. + J~ iv.1. ~(V),~fS, 

(R,S2)\(>ct.(&)J.Sl.- r \k 7 d .s (2.II) e..x p i- ~IR J ) > • 

C .npyrott CTOpOH!,1, BOCilOJII,3OB8BillRC:& P83JIOlKeHHeM (2.6) )J,Jif{ 'v'(R,Ji) lI 

CBORCTBOM O!)TOrOH8JI:&HOCTH !py!IKnml l{)d.. (~) (2.4), no.nyq8eM 

,.lV} N -1. S \f'. lR,Sl)l.{/,.la)d.li = ~ ~-ij ~ (R) , (2.I2) 

T8:KHM o6p83OM,MHoroMepH8R 38M~8 pacceRHIDI (2.I), (2.IO) cBe~eH8 K 

ClICTeMe N+ I ~qqiepeH~8JI:&HO-P83HOCTHHX YP8BHeHH:lt 

µ J~ ,11 · ?{S<-lj <lRl+ 2M(E.·8~j-1"cljCR))j 'l'j(R) =-0, (2~I3) 
J=O 

r~e N f -1. ( ) -1 7. 
y<{.(.R) = ~ El l{)d.i w.f>i -\- "\f(11.,si)l{J~(.ll\l{)f>J J 

.l p-=O 

"'' -1 (11J ] ~ o( 

C rpaHJilrnNMH YCJIOBHRMH { j (1$.i ~ + fW. t. v.i 11_:i ( kol R) ) ,,u .s • 

J":: 4lo1j\Vj(R\_~.., etrf-\k.,i\R_l > d.>.s.<2.r4> 

3TII ypaBH8HHR no !pOpMe ~eHTlI'IHH yp8BH8HH.RM MHOrOK8H8JI:&HO:lt 38,na

'III pacceRHHR,H )J,Jif{ lIX pemeHHR ecTecTB8HHO HCnOJI:&~OB8~:& M8TO.n;El, !)83pa-

6oTaHHH8 paH88 A1IJI pemelll1ll 3TOll 38M'III (CM. ,HimpHMep/4 ,5/) ,pa3BHB 

HX IlpEM8HHT8Jil,HO K oco6eHHOCTRM p8CCMaT!)HBa8Mo11 3~atm. 

· 3.I(ec:&, cJie;ayR p860Te /I/, Cll)OPMYJIHPYeM 3~8~ (2.I3),(2.I4) K8K 

HeJIIIHettlioe cpyHK~OH8JI:&HOe ypaBHeHHe 

F\~ (02) = 0 > l "'- [ IJ/}'Jct), E~ t.vv J, 
-V•o,-1, ... ,sqJ; j=o,-1, ... ,N;_.,..,1, ... ,s, (2.I5) 

pemeHHe KOToporo HBJIJieTcR pemeHHeM 3a,natra pacce.flHIDI (2.13), (2.I4) npH 

3~8HHOit :meprHH CTOJIKHOBeHIDI £ " i t • Ileplllie ,nBe KOMilOH8HTH onep8-

Topa F(~) onpe~eJI.lllOT CHCT8MY ypaBHeHHit (2.13) H YCJIOBHe orpaHH~eHHOC-

TlI lICKOMOtt BOJIHOBOtt cpy!!KUIDJ ~(R) B TO~Ke R =o : 

F}'t:z:)= f f8«. :,:l. + 2M(cS~ - '\f~.(R))J '¥-("(R), (2.16) 
.J:.O ll <..>1<,. j J 

F~\'>cz)= tv~\o) > «=.0,1., ... ,r.J. (2.I7) 

4 

- (v) 
TpeT:&Sl KOMilOHeHTa \=- 3 onpe~eJIReT rp8HH~H08 ycJIOBlI8 B TO'lK8 R = Rm 
KOTOpoe CJie;ayeT H3 8CHMIITOTII~ecKHX COOTHOWeHlill (2.I4) 

N -I · 11,C~) . ('[ 
('ll) ( (il). -l£ d'fj(R) -(vJ, -

1
,i/(~1 } F

3 
(~)=t~d(tvP,R)~ djdn -<JJd.Lt,J,R)~~J-'t'j [R) (2.18) 

J-O " J=O- R=Rm' 

i)~tt»)),R)=.f(j}k.otR) t·tl'0 n-1(kdR))8))d +nJ (k.,,R)(i-0\)d), ct ~ s , 
l 1 . ,ol>S, 

-(vi- , _ fi[(j}~R)+ t)lvnitR))Syc1.t-nJ(L.iR)(i-Svot~J ct ~-S, 

r~e 

1Jo-Ct~i;,R.)-[ -ik,,il ,co.s. 
B T8KOM B~e 3~8'18 (2. 15) npe~cTaBJIReT co6oii c11CT8MY N +I o61:lKHOB8H

HRX. ,IU1qx;l.Jepe~aJI:&Hl:OC ypaBH8Hllli BToporo nopm:u<a c rpamPnWMli yCJio

BWIMli B T. R =O H R = R 11\ .JJ,JIB onpe~eJI8Hllfl JI+ 3 H8H3B8CTHliX l = 
= f l/J;"-(R), E. > t -,,i) ] • .TI,1m o~H03Ha~ott pa3penmMOCTlI 3~8'III aeo6xo.nm,,o 

~o6aBHT:& eme ~Ba yp8BH8HHR, B Ka~ecTBe KOTOPHX lICnOJI:&3Y8M YCJI0BH8 

HOpMHpOBKlI BOJIHOBO:lt !pyl!KUID! • 
Rm 2 
5c:1 RSdl14J (R,Q) - 1 :: 0 
0 

H COOTHOmeHHe R ~d R \ J~ 41 ( R ,Q) ( H ( R .Q ) - f * ) lJ/ (RP-) = O , 

(pl!KClipYJ)mee 3Ha;eHHe 3H8PrIIlI CTO.7IKHOBeHHR f = E_ * (cM. /I/). H3 p83-

JIOl!t8HHR' (2.6) )J,Jif{ \j-1 (R,JL) CJie,eylDT BHpalK8HHR )J,Jif{ KOMnOHeHTOB F ~-v) 

H F '; > onep8TOPa F 
0) ~m i(\l) . i (v )_ . 

F4 t:z)=~g.ctj J ~ct.(R)4'j (R)dR - i , (2.I9) 
<XJ 0 

(· Rwi _ z ~ . ~1 ("11} . 
('h:)= L- a .Cl.j!(,>()R)\8 _d-2+2M(£8d1-\.(R); lVJ•(R)dR • c2 20) 

_r:, oriJ.\d LaJJR J J • 
OJ 0 

3~8O:b gctj - BecoBaR cpyHKIJ;Wl, BO3HHKalllmM nplI HHTerpHpOBaHHH no nepe

M8HHHM Sl , KOTO!)8R onpe~eJIReTCR HCnOJI:&3Y8MllMlI KB~paTypHBMlI qiopMy

JiaMlI H CBOitCTB8MlI 6a3HCHHX ~it \yd (51.) • . 
PenmB CHCT8MY yp8BH8HHtt (2.I5)-(2.20), HSXO)U'IM BOJIHOBYJ) cpy!!KIJ;Hlll 

() N N -I 

4,1 "(R,.rr) = ~ ~ lf/52) lfc1/r/ R) 
J=O d.=O 

* 
MHOroMepHott s~a~ pacce.flHHR (2.I), (2.IO) npH E =- E. H ~8rDHaJI:&HHe 

aJieMeHTH MaTpmn,t pea~H CvvCE*). He~aroHaJI:&HHe MaTp~HHe aJieMeHTH 

-f_ d \) ( d -/ i; ) onpe~eJU!lDTCSI no IPOPMYJie 
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• L _ (.j/kvR,,.)+·L,vnikyR1>1)) 
uvd- - rLJ (k,x Rm) 

(j (kvR1") t t)'l' l'lJ (kvR1.,)) 
J 

,i.J C ~ Rm ) 

.) lVCv{Rm,9.)lP,p.)cl.R _ (2.21) 

S 4'<\)'(R..,?1) fi-2)d.ll -

tJ 
~ tr-1 ,Cv) 
f;o ctj 4 j (Rl'l'I) 

~ rf)-1 t,J(V), ) • 
~ "'vj 't j 1..Rm 

3HM MaTplUJY peaRnira T(~) = [ tw 1. no BSBeCTHHM <POPMYJiaM 16/MOlltHO 
onpe.IJ;eJmTL S -MaTpmzy sa.IJ;a'llll'. B cooTBeTcTBYJJl!lee ce'leHBe pacceJIHIDI. 

B IlpHJIOllteHZB A pemeHZe 38,Il;a'llll'. (2.I5)-(2.20) npe,IJ;cTaBJieHO B B:R,D;e 
noCJie,IJ;oBaTenLHOCTB RfaeBWC 38,Il;S'l ,Il;JISI HTepaQHOHHHX nonpaBOR R HCROMOtt 
Bo~oBott 'PYHRnim / V' ;/(R)} . MHTepecHo paccMoTpeTL H .IJ;py:rae BOSMOlltHOC
TB .IJ;JISI pemeHHJI sa.IJ;a'llll'. (2.15)-(2.20). 

OTMeTBM, 'lTO npH pas6zeHBH (2.2) HCXO.IJ;Horo raMULTOHZaHa H(R,Ji.) 
nepexo.IJ; OT MHoroMepHott sa.IJ;a'lB paccemmR R ypaBHeHBD (2.15) oco6eHHo 
HarJIJUteH H nerRo OCYlllBCTBBM, o,IJ;HaRo B npe,IJ;noJiaraeMOM no.IJ;Xo.IJ;e H0 (.Q) 

H8 o6RSaT8JILHO .IJ;OJDK8H COBila,IJ;aTL C raMlfJILTOHHaHOM Mlllll8HH,'lTO .IJ;BMOHCTPH
pyeTCR B CJie.IJ;YJJmeM pas.IJ;e~e Ha npBMepe sa.IJ;a'llll'. o pacceRHBH Ha HecqiepH
'lecROM pacceBBaTene. TaRaR 38,Il;a'la, C O.IJ;Hott CTOPOHH, yze OTpalltaeT cne
QHqiBey MHOroMepHott 38,Il;a'llll'. paccemmR, a C .IJ;pyrol CTOPOHll, OHa ,Il;OCTaTO'l
HO npocTa, 'iTO6H HarJIJUtHO npo.IJ;eMOHCTPHPOBaTL oco6eHHOCTH npBMeHBHZR 
npe,It1IollteHHoro no.IJ;Xo,IJ;a. 

B HBROTOpHX 38,Il;a'lax 6onee Y.IJ;O6HllM MOXBT ORa38TLCR pas6BBHHe B:R,D;a 

H (R,SI.) .:: - 2~ i:2 t Y(R.JZ-) +- H0 Q2; R) , 

eCJIB co6cTBeHHHe sHa'leHHR Ec1. (11.) H co6cTBeHHHe <pyHRqim 4>d.. (.51; R) 
raMK~ToHBaHa H0 (S2; R) , saBHCmitlle OT R RaR OT uapaMeTpa, .IJ;OCTa-
TO'iHO nerRo BH'llll'.CJillllTM. 

3. PacceRHBe Ha HBCW8pH'l8CROM paCC8HBaTene 

IlpBM8HBM upe,It1IaraeMHI IJO,IOCO.IJ; B 38.IJ;a'le O pacceRHHB 'laCTBD;l,l MaCCH 
M Ha Hecqiepz-qecROM paccenaTene Y(RJ . .lvIJI upocToTH paccMOTPBM aK
CB8JILHO-CBMMeTpH'lHHI CJIY'lSI Y(R) -=.-Y-(R,CDS0) , r.IJ;e 0-yron Mew- 2 -
OCLD ll H8IIpaBJI8Hll8M pacceJIHIDI. CqiopMy-JmpyeM 38,Il;S'iy (2.15) .IJ;JISI 8TOro 
o.nytJaR • 

YpaBH8HB8 llipe,Il;llHrepa BM88T B:R,ll; 

~
2 

2 
(Jl(R x )+ -½~(i-x2)~ 4'(R,x)+2M(E-V(R,x))'l'(R,.x)::O, (3.1) 

'}R. ' R ~.X oX 

6 

\I ;.i• 

r.IJ;e RE [o, = ) ) X = (.C~ e (: [- i, 1 1 . 
AcBMIITOTHRY ero pemeHZI IIplf · R-> oo saIJHmeM B upe.IJ;cTaBJieHHH MaTPHUli 

peaKUJm . o0 _ . _ 

'VM(R x) == "'l 1· (kR)S~ct ttv.x·t1,ik.R)}{2ct+i' ~~(x), , :0 l · rJ. (3.2) 

r.IJ;e Pd(i<)- uo.irHHOMl,I Jie:ataH.IJ;P8, opToroHanLHHe Ha oTpesKe (-l, l) • 
1 ., 

~ Pr1. (le) ~,(9d.x == Sr1.d.' icx+ 1 • 
-1 

3a,na'la cocTOHT B oupe.IJ;eneHBH MaTPHUH T = f i,:1..,; 3 • -qepes ROTOPYJJ 

MOlltHO Blipa3HTL aMIInHTY.IIY pacceRHHR 

~:: 1- i,(~-i.Tf:1(➔ t-i_T) ' 
_ :::> • ) (3.3) 

i(
~ 1)=~ o ✓(u .. 1)(2d.t1)~\.6")r,,,l6~. 
Yl- ''R ~T~,., 

k > o.,v "" 

Ce'l:eHBe pacceRHBR IJO,II; yrnoM 81.. ( ~k H rt R - e.IJ;HHHtUUl8 BBKTOPH, 
,IJ;aDllll!l8 c HanpaMeHZRMH k H R cooTBeTcTBeHHO) paBHo· 

. 1 2 
6 ( ek) = 2Ti ~ \~v)e~) \ c{)( • 

-1 

coBna-

(3.4) 

a uo~oe C8'i8HH8, ycpe.IJ;H8HHO8 no BOSMOlllliHM opHeHTSilllRM pacceHBaTe~. 
1 

~:: ½·SC:l()(,<)cUK • (3.5) 
·1 

JlerRO B:R,ll;BTL, 'iTO B CJIYllae cqiepH'i8CROI CHMMBTPHH IJOT8Hll11Ma MaTpHD;l,l 

J H T CTaHOBRTCR ,IJ;HaroH~HHMH-
BBe.IJ;eM pasHOCTHYJJ ceTey X;_ ( i, = o. 1,· •••• N ) IJO uepeMeHHOI X B 

npe,D;cTaBHM pemeHBe ypaBHBHHJI (3.I), aHMOI'H'IHO (2.6). B B:R,D;e· 
N N _1 . 

'r'(R,x) = ~(~ 8Jx)Pix1)~ (R) (3.6) 
j=C ct=O 

(s.IJ;ecL P1.d.:: Po1D<c:) · ) , , _ 
Tor.IJ;a qiopMy-JIH (2. 7), (2.8) .IJ;JISI (Ho 4· ) ~ H 0[ 4' )o( B ys~oBHX TO'iRax XIX 

upHIUIM8JlT upocTol B:R.D: , , 

' ( Ho Ci<) ~(R,)( ))ct== 2~R2#a cte(et1)8e f{j) ~ (K),(3.7) 

("\f"(R,X) 4/(R,)())ol = "\f(R,Xci) lVct(R) • 

HcII~SOBaB (3.2). (3.7) H COOTHOmeHHJI opToroH~HOCTll ,I1;JIS1 noJm
HOMOB JielltaH.IJ;P8, noJIY'l'.HM czcTeMY N+1 ypaBHBHHI Bz.n;a (2.15)-(2.20) 
C KOMIIOH8HTaMH i=~ • oupe,D;eneHHHMH COOTHOmeHWIMH . 
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i 
I 

r~e 

F(V)(2)-.tf-f5_J2·z.+2M(Eod--t-(R)) 7 \\'(v)(R) 
1 -:o2~1dR. J J _J j ' 
' w ~ 

"\fol. (R) = _J_R2 ~ e(e4- 1) ee: Pej + V(R,~)8dj 
J 2M e=O 

(3.8} 

(~) F 
2 

c~) :: 't'« < o) ·, d,. = o, 1, ... , ti , 
(v) ( {,))/ ) ,-J -1 d lf)f()i) d ,_rv) ~l /J -1. (v) ~ 

F .. ('.c) =LCJJ"-ltyi>,R. ~Pajcl.-RJ -d··-R[v-a(iw>RJJ~~-lj}.(p.) (3 IO) 
. -> J-0 J"O :l J R=R~ • 

(3.9} 

r~e ~~>ctvv,R) =(j,ik:R)4-t,.;Ylo1(kR))8Vd ~ ncl(kR)(~-Ovoc), 

Rm 
F(v>(e) =L:9: ( q,1(17>(R)4'~"h)cLR-i, 

4 d. J oj J d . J 
' 0 

(3.II) 

q\2) = ~ ~ .1;r>c~)[odj~:2+ 2Mf% -l/R))} W(()R), 
cl,J !i J O J (3.I2} 

r~e iocj - Beca KBalU)aTYPHHX ~PMYJI HHTerpHpoBaHWI no nepeMeHHol X 
. (cM.BHBO~ COOTHOmeHHI (2.I9), (2.20>i . 

He~aroHSJIJ,HH8 MaTPH'l:HHe 0JI8M8HTl:I tlicl. (\lfd,bnpe~eJUmTCJI no ~OPMYJI8 

. • 1,/ -i ,(v) 
-✓ 2d+ 1 (JJ k R111) + -C.vv· n v(kR,.,)) ~ pd.j \yj ( Rm) 

I - --·-------· · •(3.I3) 
Trµd - 2vH nc1. (k Rm) 1v· -1 (v) 

• ~ Pvj lyj (Rm) 

IIOCKOJIJ,ey npaBaJI 'l:SCTl> ipOPMYJIH (3.6) npe~cTaBJIJieT co6ol HHTepno
~OHHl:II noJIHHOM cTeneHx A' no nepeMeHHOI I, ,nJia: norpemHocTH pas
JIOllt8HHJI (3.6) S '+'1./ = I 4' - 4" (t.J) I cnpaBeMBBa o~eHxa 

~~ ,~. . 

8 ~ L -1 - l\1W: I --,;;,/J/(R)1) n (x -)(j); 3 E: fl, 1] • (3.I4) ~ (,,,•~ ◄)! ~X j=O 

Tor~ MOl!HO nOK838Tl>, 'l:TO npH TO'l:HOM pemeHHH ypaBHeHHI (3.8)~(3.I3) .. 
norpemHOCTl> MaTpH'l:Bl:IX 8JieMeHTOB -lvd TOllte COCT8BJIJI8T BeJIH'l:HHy 
~ (J-tl)! • STo o6ecne'l:HB88T 6HCTPY1) CXO~OCTl> MeTo~a no ('[ npx HC

nOJIJ,3OB8HD B (3.II) H (3.I2) KBa,lij)aTYPHHX ~PMYJI BHCOKOro nopJW(S 
TO'l:HOCTH. 

8 

!' 
{ r 

I : 

u 
JI 

I 
'l 

'~} ,I, 

:J' 
!, t 

4. tJ;i!CJI8ijijl:lft .!!m!Mfil! ., 

B Ka'l:eCTBe npHMepa HcnOJI:E,SOBaHWI npewro~eHHoro no.n;xo~ 61:IJIH peme
Hl:I 3~8'Il'I O pacceJIHHH Ha H8Cql8PH'l:9CKOI noTeH~SJIJ,HOff: sme 

, r ( R ) .:.. f Vo > R f Ro+~)( 1. , 

~ , )( - L O i R. > Ro .- r X 2. (4.I) 

H Hecq,epH'l:8CKOM ~HO~eftCTBYJ)meM pacceHBaTeJie 

"'r( )-[·oo, R!iRo, v R,X - X 
R2. , R > Ro • 

(4.2) 

IloTeH~aJI THna (4.2) HCnOJIJ,3YJ)'l', HanpHMep, npK paCCMOTpeHHH paccem, 
8JI8KTPOHOB nOJIJipHl:IMH MOJieeyJISMH H BO86YJ(,It8HHlilMH 8TOM8MH BO~opo~ I6 
("~OJIJ,Hoe pacceJIHHe"). 

Jvm pemeHHJI 3~8'l:H (3!8}-(3.I3) HCnOJIJ,3OBaJICJI a.nropnM /I/ (cM. 
~PMYJIH (A.I)-(A.6) IlpHJIOllt8HHJI) C KOH8'l:HO-pa3HOCTHOI annpoxcHMa~el 
no nepeMeHHOI R nopsmxa ~hi /I3/_ Pac'l:8T Bl:lnOJIHeH npH M = I, 
Yo = -5, Ro = I. 

. B Ta6JIH~e I npe~cTaMeHH pesyJIJ,T8Tl:I pac~eTa 0JI9M8HTOB t-MaTPH-
1\1,1 ,nJI/1 Hecq>epH'l:ecxol nOTeH~SJIJ,HOI .RMLI (4.I) npH J = I, B 38BHCHMOCTH 
OT N ('l:HCJia ysJIOBHX TO'l:eK no I). IlpHBe~eHH TaKl!te BeJIH'l:HHH 

D . ty~( N )- ty1/2N) 

Y (tv) ::: lpv(W) - tyt) (:!ti) (4•3> 

:xapaKTepHSYJ)ll{l!8 CXO~OCTl> M9TO~ no A/ • B noCJie~el KOJIOHK8 T86JIJ!l\1,I 
I npe~cTaBJieHH ~31:1 pacceJIHRII · iw Ha cqiepHi:i;ecKH cHMMeTpH'l:Hol JIMe 
(1 = 0) (B 0TOM CJIY'l:88 -l:.i:1.v = 0 npH d. f: )) } , KOTOpl:le OTJIH'l:am'CJI 
OT TO'l:Hl:IX 8H8'l:8HHft Ha B8JIH'l:HHY ~ I0-3 - I0-4 • Pac'l:eT Bl:lnOJIHeH npH 

VlR= 0,0I25, R"' = 5 ,nJia: 8HeprHH CTOJIKHOBeHHJI E = 0,005 (k=0,I). 
B Ta6JIHne 2 npe~cTaBJieHl:I pesyJIJ,TaTl:I pac'l:eTa eJieMeHTOB i -MaTpH-

1\1,1 H B8JIH'l:HH 6v (A/) (4.3) ,nJI/1 noTeH~Ma "~nOJI:E,HOro" B3aHMO~elcT
BHJI (4.2). Pac'l:eT BHnoJIHeH nPH h-, = 0,I, Rm= 20, ,nJia: eHeprHH 
CTOJIKHOB8HHJI C = 0,02 ( k= 0,2) •. 

B pac-qeTax B ~PMYJiax (3.II), (3.I2) HCDOJIJ,3OBaJIHCl> BecoB1:1e 4JYHK-
. ItHH ~PMYJI CHMnCOHa. KaK OTM8'l:8JIOCl, B n. 3, npH 0TOM CXO~OCTl> MeTo-

M .ItOJilll'.Ha 61:1T1> He :xyxe ~ -b , T. e • ,nJia: t-,.,' > "iJ , r~e ii onpe~eJIJieT-
CJI cne~qnraol 3~a'l:H, ~OJilltHO BHnOJIHJITl>CJI 8y(fi)?- 1. 6 , ~TO ~8MOHCTPH
pyeTCH B Ta6~ax I H 2. 8~ec1, M1,1 He paccMaTpHBaeM ~OCTSTO'l:HO H8Y'l:8H
Hlil Bonpoc o cxo~ocTH MeTo~ nPH hR_,_. 0 H Rn, ➔ 00 • H cxo~oc
TH "moHOBCKHX" nepa~ (A.I)-(A.6), KOTOpm! HCCJI8~OBMCH B pa6o
Tax I,II-I3/. 0rM8TDI JIHml>, 'l:TO noCJie~He CXO~Cl, ~o B8JIH'l:HHJ,I 

8=11 F(-2*) II ~ ro6 aa 5 - 6 HTepa~I ,nJia: nOTeH~Ma (4.I) H 3a 4 - 5 
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HTepaUBtt ,It7IJI noTSH]lBaJia (4.2). IlorpelllHOCTb BHqHcJieHntt MOlltHO KOHTPOJIH
poBaTb TaIOKe no TOqHOCTH B.lliIOJIHSHHSI COOTHOWeHntt t'l'a. -= i:c1. V (r.J.. i V) 
(cM, Ta6JIHnH I H 2, r.n;e YK838HHHe COOTHOW8HllSI BHnO~SIBJTCJI C OTHOCH
T8llHOtt TOqHQCTblO ~ I0-,4 npH /'-.1 = 8), 

5 • .lIHcKpeTHHtt cneKTp MHOroMepHoro ypaBHSHHSI llipemrHrepa 

Ilpe,1J;JIOllt8HHHii no.ItXo.n; npnMeHnM ,IJ;JISI pemeHnSI MHoroMepHoro ypaBHSHHSI 
llipe.n;HHrepa KaK B 06JI8CTH HenpepHBHOro, TaK H ,IJ;HCKP8THOro cneKTpa. B 
noMe.n;HeM CJIY'Iee aa.n;aqa (2.15)-(2.20) cymecTBeHHo ynpomaeTcSI. CncTeMa 

(_-') (C) ypaBHeantt F (_ '2. 2 = 0 aaMeHSieTcSI o.n;HnM ypaBHeHHeM F (z. )-::: C' , r.n;e 
-;?: = {vf

0

(R,.R)1 E] , a KOMilOHeHTR onepaTopa F ;~ onpe.n;eJIJmTCSI qJOPMY
JiaMH (2.I6)-(2.I9) ,IJ;JISI S = O ,It7IJI ~~= i 1 ti~>=-/ '<x I ( B 3TOM CJIY'I88 Bee 

• KaHMH aaKpHTH: ~ - t -x I.. C'; o/. = ~: 1, ... , tJ ) • .n,m ero pemeanSI, no-npexae
MY, npnMe~ <IloPMYJlll (A.I)-(A.6) IlpnJioateHnSI Ac ecTecTBeHHHM yMow-

11 " Ill eM µ 2 = 0 • 

.Ii7m .n;eMOHCTpa]lBn B03MOXHOCTe! MeTo.n;a IlPnM8HHT8JlbHO K ypaBHeamo 
llipe.n;nHrepa B OMaCTH .n;HCKpeTHoro CilSKTpa OH 6WI ncnOJ!b30B8H ,I{JISI pe
meHnSI xopomo HayqeaHott aa.n;aqn 06 aTOMe Bo.n;opo.n;a B O.n;HOpo.n;HoM MarHHT
HOM noJie, B aToM cJiyqae noTeHUBaJIY(i:1,>[) B qJOPMYJie (3.I) paBeH 

R2o2 
2 

°"f(R,X) ::- ~ + 8 {1.-X) ; (5,I) 

1 - napaMeTp,xapaKT8PH3yial!ll'.il H8npRJK8HHOCTb .MarHHTHOro nOJISI(CM.,Hanpu-
Mep,/17/), . . 

B Ta6m~e 3 BHqncJieHHHe npn /\I= 2, 4, 8, I6, hR = 0,0125, 
Rm = IO 3HaqeHnSI 3H8prnn CBSI3H STOMa Bo.n;opo.n;a ,IJ;JISI HSKOTO~HX rpaMeT

pax MarHnTHOro nOJIJI 1 cpaBHnBallTCSI C pe3yllT8T8MH pa60T /I ,IS. r.n;e 
-4 I -5 .n;OCTnrHyTa TOqHOCTb ~ IO - 0 • £ ( /If J _ E (2. Al) 

3.n;ecb npHBe.n;eHH TaKJte B8JIHqRHH o(,J) = ~ (ZtJ J .- c. (4 N) , xapaKTepn-
3YJ)lllne CXO.n;RMOCTb MeTo.n;a no Iv , OTMeTHM, qTo npn pemeao ypaBH8HnSI 
llipe.n;RHrepa B 06JiaCTR .n;HCKpeTHoro Cil8KTpa CXO.n;nMOCTb MeTo.n;a B .n;aeaoa 
peaJIHaartHB 6HcTpee, qeM npH pemeHRR sa.n;aq:a pacceSIHnSI n npn 11,1 >;: 
(a.n;ecb iJ aaBHCHT OT BeJIHqnHH Hallp!IJteHHOCTH noJIII 1) onpe.n;eJI1IeTcSI 

. i .. 
JIHlll1, norpe1DHOCTblO pa3JIOllt8HHSI (3.6) -~ (~-' , nOCKOJ!bKy- B 8TOM c.nyqae 
qRMeRHoe BHTerpnpoBaane BHil0~SI8TCSI JIHlll1, IlPH BHqiJMSHRR HOpMHpOBKH 
BOJIHOBO! qiyHK]lBH B (3,II). 

6. ~pmqeane 

Ilpe,1J;JIOllt8HHHtt B .n;BHHO! pa6oTe MSTO.n; .n;onycKaeT o6o6meHne Ha Tpex
M8pHJ:U1 H MHoroMepHHtt CJIY'IaH. 0H .n;OCT8TO'IHO 3qxpeKTHBeH: Han6oJiee Tpy-
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~oeMKSJI lffiCTh R3B6CTHHX MSTO~OB pemeIDIR MHOroMepHoro ypaBH6HlIR IDpe
,Itirnrepa - Bli'lRCJISHRe MaT!)R'-IHHX 9JI6M6HTOB, 3'A6Ch saMeHeHa 'AOCTSTO'lltO 
IJpOCTHM aJirOPHTMOM reHepanmr MaTP:imll xoa~eHTOB CHCTSMl:l'. 'AHqxllepeH
Ul'ISJ!DHO-pasHOCTHHX ypaBHeHRtt. IlpHBJiexaTeJ!DHOft CTOPOHOft no,IJ;XO'AS RBJIR-
6TCR Tana ero 6HCTpM CXO'AHMOCTh. B npe.zµraraeMOM Il0,IJ;XO'A8 SnpHOpH H3-

B6CTH8 norpemHOCTh HCilOJIDsyeMoro pasJIOXSHIDI (2.6) WIJI HCKOMOI BOJIHO
BO! WJIKUl'IH· B paccMOTpeHHOM npHMepe (3.6) OHS COCTSBJIRST BSJIH'fflHY 

(N~i)! , qTo o6ecneim:BaeT 6HCTPYJD CXO'AHMOCTh MSTO'AS npH HCilOJ!D-
30B8HHH IPOPMYJI BHcoxoro nop~ TO'lltocm 'AJ!R 'lRCJISHHoro 'AHqxllepeHUl'l
poBaHRR H HHTerplipOBSHHR no .Q 6asHCHHX <pyH~i ~(.R) . IJpH BHBO'A8 
ypaBHSHH! (2.8), (2.19), (2.20). 

9TH 'ABa o6CTORT8J!DCTBa, Ha Ham BsrJIH,D;, 'A8JI8DT MeTO'A npHBJieKaTeJID
HHM 'AJ!R peweHHR cymecTB8HHO MHOroMepmuc ypaBHeHHi IDpe'AHffrepa, KSK B 
o6JISCTH Henpepl:lBHOro, TSK H 'AHCKpeTHoro cneKTPOB. Hs HaH60Jiee HHTepec
HHX Sa'ASq Taxoro PO'AS MOXHO yxasaTh: Sa'Aatzy O paccemum Ha HelteCTKOM 
poTaTope, qTo OTBeqaeT pacceJilllll) HeiTpaJIDHOI lffiCT:imu Ha 'AByx8TOMHOi 
MOJiexyJie c Bos6~eHHeM BpautaTeJIDHHX · H xoJie6aTeJIDHHX cTe·neael cBo6o
,IJ;l,I, pacceRHHe SJI8KTpOHOB Ha 8TOMSX, pacceRHHe M8308TOMOB Ha JUU)ax, 
STOM BO'AOPO'Aa B H80'AffOPO'AffOM IlOJie H 'AP· 

Ilo.ItXO'A o6o6utaeTCR H Ha CJIYlffil pacce.fIHIDI: CTPYKTYPHoro xoMIIJiexca 
Ha CTPYKTYPHO! MmlleHH. . 

9TH 38'A8'1R MH npe'AllOJiaraeM paCCMOTpBTh B IlOQJI8,JJ;ylllltl'IX pa60T8X. 
B SaKJillqeHHe BlipalltaD 6JiarO'A8PHOCTh ~.H.IlOHOMapeBy sa IlOCTORHHHi 

HHTepec K pa6oTe H MHOrO'lRCJI8HHH8 IlOJI63HH8 o6cyz,n;eHHR. BHpal!81l TaKllte 
6Jiaro'ASPHOCTh sa noJiesHHe 06cyz,neHID1·~.H.Eor'ASHOBoi, C.H.B:mum:KOMY, 
B.H.Kopo6oBy, B.A.l{yshMHHY, B.E.MapKylllHHy, H.B.IJysHHHHY R M.Il.~iqNaHy. 

IIPHJIOJKEHHE A 

CJ!e'AYR pa6oTe /I/, pemeHHe 38'A8'1R (2.15)-(2.20} IJp6'ACT8BHM B BH-
'A8 HT8paUl'IOHHOi npone'AYPH . 

r'Ae 

F' (i.,)t:ln =- F(2n), · (A.I) 
41 [ ➔(n) ~(n) n 1(n) · nJ 

Z =ln+'t»·l:\2 11 = lp +1:nY ;En+"t11µ1>t.yv+'CnJ..l2, 
n+1 • 

:J-(n.) ,ij (n) n ;t(n.) n ~ (n.) 
'I = - 'f' + fl1 V + )-lz . e,v . • 

z = [ i1i £ -t_,Co)] lji(n) = [(JI. (n)(R)J y(n)::: [YC~\R)J 
0 'I'> OJ )>V J J . >· J 

( F~
11 

npoHsBO'AHM ~eme onepaTopa F- B Toqxe z. n, ) , 
ROTOPM Ha Ka~OM rt- 1'-1 mare RTepaUl'IOHHOro nponecca COCTOHT B peme
HHH xpaema: Sa'Aaq 'AJ!R OIJp8'A8JI8HHR HT8P8Ul'IOHHHX nonpaBOR zj(n)H ii5(11.) 

14 

d2. v<n>+211 1E -Y)V-(n) __ j;j(n) 
dR2 \.' n · - 'f' 

iJ(Yl)I = 0 
R=O A A 

(A.2) 

[iJ 1()-14-t<n!_ ~ 0-1v<11>1 =-[~~,, w-14-- ~(11~ 'JLn 0-1 ~(11)7 
n _ di!. n JR-=RM uCn dR dCn J R=Rm 

~:2u;(12\2t-1(E11-~r)z;j(n) = O 

---.(n) J _ 0 · _ (A.3} 
{_).,j - A' 

[
" ,.. -id ~;:) .!:,.. "-1.-+(nn - [rJDn 0-1L~(11l o2>n fp1ij]M1 . 
iJ l() -I" lC: - 7:)n lp {)J J - - t>-tY•l c.JR N<;J .Jn..o n c ,, . R=Rm )IV t<.·"14 

H CHCTeMH SJire6paHqecKRX: ypaBHeHHi 'AJ!R OIJp6'A8JI8HHR »;1 H A1 
41 µ,,_ +- an Pi = 01 , (A.4) 

[ 
a 11 n ., n I)~, 

I"> ~I 'I II ~I /Ji/ 
u.2~ µ ~ +- a22 µz. = 0 2 • 

3'A8Ch BB8'A8HH o6osHaqeHHR: 

a,n = (iv(n) jj.(n)) a 11 = (if;(11) J(nl) 
H ) ) /2. J , (A.5) 

Ctn - (Q(n) d 2 
ij-(n) 2M (E~Y)V,(n)'+(f5l>•)c:L:Q~~2M(E~~J\VM), 

24 - J cl ~2 + ./ , chl2_ 

a~'l = ( iP (l1) ~ W-(11 )+21v1(£~ Y)iE(tt)\ +(wM cJ.:_ ip('J 2H(t'-1)W01)), 
" 1 dR2 . J J ~i ) 

~n= ½ [1 +( lji(~) "Q(n))] J e; =(lf~>;;2 tPC11bM({-Y-) ~(n)) , 

r'Ae Y -= l Yt1}«)} ( \Vi lV) = ~ $1,, ~"'\)J.,(R) 4{ (R)d R, 
) "'J. ~J:i .. J 

A 0 
-1 { -1 l " - r-<v)( Cn) ) o ] 

\.(} =tlfotj J,~,t- :tJ'a. -l:vv,R. nld' • j(o) (O) 

B xaqecTBe HatJaJIDHoro npH6J!HxeHHR Zo-= l ~ > E., i. w J Y'A06Ho BSRTh 
pemeHHe 38'A8'1R (2.13)-(2.14) B OTCYTCTBl18 B38HMO'A8_lcTBHR (V(RJZ~ ~~;~) 
Me,r,ey- pacceHBaTeJieM H lffiCTHnett 

iy(o) = l tJ!}o)(R)j =l~,(k,;R)o~j 3) £ =E\ lt =C. (A.6) 

~PMYJIH (A.I)~(A.5) IlP8'ACT8BJIIDlT pemeHHe CHCTeMl:l ypaB,eHH' (2.15)
(2.20) c IlO.MOlllDID H8IIP8Pl:lBHOro aHaJIOI'a M8TO~ HhmoHa 7•8 (I!pH 1:n=i 
KJiaCCRqecm M8TO~ lu.JDTOHa-KaHTOPOBlllffi_/8, 9 ),CXO'AHMOCTh ROTOporo 
J:U?~8HHT8J!DHO R pememm. Sa'ASq Taxoro mna HCCJI8'AOBaHa TeopeTl1tl8CKl1/IO/ 
11 trn:C~6HHO/II-I3( 
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OTM8THM 8~8CD, 'ITO IlPR nepexo~e OT ypaBH81ilIH llipe,D;HHrepa (2.I) K 
CHCTeMe (2.13) B8lltHO coxpaHZTD CBO!CTBO C8MOCOIIpm!t8HHOCTR 8~a~. T.e., 
8CJJl!I aeo6XO.I(HMO, CRMM8TPH80B8TD MaTpHny noTeHnHaJIOB "\u(R) • .lvIJi MaT
pm:t B~ (2.13) - 8TO cTa~apTHO pemaeMaH 8~'!8 /I4/, KOTOpym s~eCD 
He pacCMB.TpZBaeM. 

J!RTepaTypa 

I. v.s.Melezhik. J.Comp.Phys., 65 (1986) 1. 
2. C.K.To,nyaoB, B·.c.Pa6eHDKR!. PasaocTHHe cxeMH. M. ,Hayxa, 1977. 
3. r.H.Map,zyx, B.B.lllalztypoB. Ilommielilie TO~OCTH pemeazl pa8HOCTHHX 

cxeM. M., HaYKa, 1979. 
4. Thomas L.D., Alexander M.H. et al. J.Comp.Phys., 41 (1981) 407. 
5. D.J.Kouri, Y.Sun, R.C.l.lowrey, J.z.H.Zhang, D.G.Truhlar, K.Hang 

and D.W.Schwenke. Mathematical Frontiers in Computational Chemical 
Physics. Springer,New York, 1988. 

6 •. H.~.MOTT, r.ID.Meccz. TeopHH aTOMHHX CTOJIRHOB8HHtt. M.,MHp,1969; 
~.P.Teairop. Teopza pacceaaza. M., MHp, 1976. 

7. M.K.TaBypZH. H8B8CTHH BY30B. MaTeMaTHKa, 5(6),1958,!8. 
8. E.Il.JB'lmKoB, r.H.MaxapeaKo, H.B.Ily8HHHH. HenpepHBHHil aaa;ror MeTo~a 

liDllTOHa B H8JmHe!HHX 8~8'1aX q!H8BKR. 91IAfl, 4(1), 1973,127. 
9. i.B.KoHTapOBH'l, f.Il • .A!mJIOB. ~KllHOHMDHH! 8H8Jm8. M.,HaYKa, 1977. 

IO. H.B.IlysHHHH, .ABTope~epaT ~ccepTanmJ. II-!2016, ,IJy6aa, !978. 
II. L.I.Ponomarev,I.V.Puzynin and T.P.Puzynina. J.Comp.Phys.13(1973)1. 
!2. L.I.Ponomarev, I.V.Puzynin, T.P.Puzynina and L.N.Somov. 

Annals of Phys., 110(1) (1978) 274. 
I3. v.s.Melezhik, I.V.Puzynin, T.P.Puzynina and L.N.Somov. 

J.Comp.Pbys. 54 (1984) 221. · 
14. B.IJap;reTT. CHMMeTpH~aH npo6JieMa co6cTB8HHHX 3H8'!81ilii1. M~ ,MHp, 

1983. 
15. JJ,11t.@pca!T, M.MaJIKoJIDM, K.MoyJiep. MammiHHe M8TO~ M8T8MaTR'l8CKHX 

B~CJielUiit. M., Mzp, 1980. 
16. Il.Bepx. IlOT8HnHSJll,H08 pacceHHRe B 8TOMHOit qlH8HKe. M., MHp, !980. 
17. D.Cabib, E.Fabrio and G.Fiorio. Nuovo Cimento B10 (1972) 185. 
18. M.S.Koschiev, s.I.Vinitsky and F.R.Vukajlovic'• 

Phys.Rev., A22 (1980) 557. 

PYKormcD nocTYIDIJia B H8.JtST8Jil,Crutit oT~eJI 
7 anp8JIJl !989 ro.ita. 

16 


