
K- /'13 

A.P Ka1ap.HH . A.M.Kyp6aToR 

OB O,llHOM METO,llE Bhi4Jt1C.ITF:HJt1H 

CT ATJt1CTJt14ECKOM CYMMhl 

8 TEOPJttJtt PEWET4AThiX CJttCTEM 

OtibBAMHBHHbiM 
MHCTMTYT 
RABPHbiX 

MCCJIBAOBaHMM 

AYfiHa 

:29 !.2 -~7 
P17 - 12751 

1979 



Ka3apRH A.P., Kyp6aToe A.M. P17 - 12751 

06 OAHOM MeTOAe B~4HCfleHHfl CTaTHCTH4eCKO~ CyM~ 
8 TeOpHH peWeT4aT~X CHCTeM 

npeAnO*eH MeTOA B~4HCfleHHR CTaTHCTH4eCKO~ CYM~ AflR peweT4aT~X 
CHCTeM npOH3BOflbHOH pa3MepHOCTH H npHMeHeH K B~4HCfleHH~ CBo60AHOH 
I3HeprHH MOAenH ~3HHra c eaaHMOAeHcTBHeM _6nH*aHwHx coceAeH. B 4aCTH~x 
cny4aRX nony4eH~ peweHHR ~3HHra H 0H3arepa AnR COOTBeTCTBeHHO OAHOMep­
HOH H ABYMepHoH peweTOK. 

Pa6oTa B~nonHeHa B na6opaTOPHH TeopeTH4eCKOH ¢H3HKH OHRH. 

npenpKHT 06beJJHHeHHOrO HHCTHTYT8 HJlepHbiX HCCnelJ.OBBHHA • .lly6Ha )979 

Kazarian A_R., Kurbatov A.M. 

On a Method of Calculating Statistical Sum 
in the Lattice System Theory 

Pl7 - 12751 

A method for caiculating statistical sum for lattice systems of 
arbitrary dimension is proposed and applied to calculation of free 
energy of Ising model with nearest neighbours interacting. Solutions 
of Ising and Onsager are obtained in particular cases for one-and 
twodimensional lattices. 

The investigation has been performed at the Laboratory of 
~heoretical Physics, JINR. 
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B COBpeYeHHO~ T60pHH W830BHX nepeXOAOB cy~eCT!6HHSI BHTepec 
npeAC~8BnS6T BBy~eHHe pemeT~8THX CHCT6Y H, B ~8CTHOCTH 1 HCcneAo­
!8HH6 raYHB~TOHH8H8 HSBHra, OUHCS!Sm~ero YOA6BD 8HH30TPOllHOrO 
weppouarHeTHB8 c ! 38HYOA6lCT!H6Y Onazalmax COCeAel, T.e. ! npH-
0XHZ6HBH , y~HTs!am~eu nam& !SSHYOAelcTBHe YeZAy cnaaaua, pacnoxo­
zeH~H ! COC6AHHX yanax pemeTHH [1,2] • B A!YY6PHOY cayqae T~~­
HOe pemeHHe ! TepYOABH8YH~6CKOY npeAene nony~eHO ! 1944 rOAY 
H.Oaaarepou [3] . Pemeaae Oaaarepa - Toqaoe ! TepYOAHHauaqecKoY 
npeAexe BHpazeHBe AXH WYHK~BH C!oOOAHOI aHeprax, onHcH!am~ee ~a­
ao!sl nepexoA !Toporo POAS B A!yuepHol pemeTHe, npeACTaBnaeT co­
Ool nep!Hl H6TPH!H8XDHHI npHuep YOA6XH ~830!0ro nepeXOA8 ! CT8-
THCTH~6CHO~ Y6X8HHHe [4] • 

B A8HHOl pa00T6 YH BSXOZBY Y6TOAt C llOYO~m IOTOporo YOZHO 
nony~TD pemeaHe A!yuepaol YOAenz Raaxra H MOAenel 6onee BScoKol 
paauepHOCTB. 

§ I. KBaAPaTHaa peweTKS 
PaccMOTPBY rauax~TOHRaH A!JMepHol YOA8XI KaaBra 

~=- ~ Smn..(XtSm+in + X:z Smn+.t ), 
.....,1\... 

(I) 

OUHCH!8m.HI _CHCT6My CUHHOB 1 pacno~ozeHHHX ~ JSX8X H!SAP8THOI pe-
1116TIUI (IV x N') , c y~e~oM naiiiYOAelcnHH TOBDHO Oxualmax co-
ceAell. , 

Hamel aaAa~el OyAeT !H~cneHHe WYHH~HH C!o00AHOI aHepriiiH: 
_f1. o S - H/B :fv -=-u 2 .uz.- P -e . , (2) 

! ~epMOAIIIH8MB~eCHOY npe~exe ~~ ~ 
Jlna ~wqHcneHHJI WYBHitn cBoOoABol aHeprHB (2) HaY HeoOXOAIIMO !H­
~cnHTD CT8THCTIII~6CKym CJYMJ 

Q::: Spe-EH, , (3) 

rxe jJ = i , a mnyp. ! · cny~ae YOAeu Knara 6epeTca no cocToa-
HIIIM S~11=. !f • 
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CTaTHCTHqecKaH cyuua {3) AXH raUHXhTOHHaHa {!) HU88T BH~ 

Q = ~p 11-t!I:X:-p [ J3Xi. s.,...ns'm~t n. -r .rrx:z.. s,., .. S1o111t.!], < 4) 
(~) h<,n.. , 

,llJIH COKpaoteHHH B ;D;aJU,He~meu BU8CTO S ~ h 6y;n;eu llHCaTh So , a 
TaU, rAe 80Th C;l!BHrH B KaKOU-JIH60 HH;l!6KCe,6y;n;eu llHCaTh TOXhKO 
3TOT HH;D;eKC • HanpHuep, 511..+ J. COOTB8TCTByeT S i"" 11. ~ ~ 

llpeo6paayeu BHpaxeHHe ;n;na ~ , BBeAB HOBHe nepeueHHNe 

{)_= Sp flexp[JM.t5cSY'! .. j_+J3XJ.Dobn+L]"-
CUi) rn,n. [L+-S~6o] (5) 

2 . 

BHpaxeHHe B npaBol qaCTH paBeHCTBa {5) nonyqaeT BKXaA T9XhHO OT 
o:rex tUieHoB, ~JIH Kotopwc So·= /Jc , T.H. B npoTHBHOM cnyqae uopaa 
HBaAp8TH8H CH06Ka B npaBOI qacTH p8B8HCTB8 {5) paBHa HYXD. Kc­
nonsya \flopuyny 

eJJXgosl'>t~; cJp,x ·t- S<-S""t-L #..fJX, (6) 

;l!JIH CT8THCTHqecKOI CYMMH {5) nonyqay CX8AYD~80 BNP8X8HHO; 

,y2. 
Q ~ (d flh ·dflXt) SP flf{:f+t:tSoSI<1t-i)t< 

2 (~ 6J ~It (7) 

x ( L ·r t~ 0o li'n-d.) { :fr So 6o) J, 
r;n;e t.t = t/,JSX.t~ f'z -==- t£ flXz . 1 

0608B&q8ft TO, q!o C!OBT UOA 8H8KOM .nypa B \fiOpMyXO (7), qepoa62 
• p&CBpKB&ft CI06B.,BMOOM 

a-'_ s r n [ 1 i-ft. ~(!~jtt+J. ~- t$1..&~,.1.+ ~4~t';;s1<.1-Lb;:J. 
(S:o)ht,Jt. x [L +- s"b,;] = 

== gf fl{[ L +t.ttz S~+1.&-r1. + g" iJo + 
(S,oJ, n <a> 

(1-L~Jf'\+i +'fj.&.d.)(~o+6;)f i.ti). ~oDc5J>-.•J.bhf.! Jf 
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~ 

~ 

3aMeTHU 1 qTQ B BHpaxeHHH (8) HeHyJieBO~ BKJia;D; ;D;aDT TOJihKO TO qJie­
HH, B KOTOPHX Ka•;n;aH H3 nepeueHHHX:)0J~ BXO;l!HT B qeTHO~ CTeneHH 
~ 1 npKqey J..: ~,2 i T.e. TOJI:&KO TO qJieHH ;!!8DT BKJI8;!! 1 B KOTOpwc 
JIK6o HeTSo , JIH60$'oBXO,ItHT B nape cS~+L , r;n;e~Y~/+i.,.,...;n'=YL 
Bocnon:&aoBaBWHC:& HSBeCTHo~ \flopuynol: 

to<> 111. -~ 

fx~ .L-Jrx dx. == { ~'2% 
-t:>O 

npl'l (I( = o_, :z 

npH ~ = L, 
I 

n~HM ~ Gt CJIO;D;YDotee npe;D;CT8BJIOHHe: 

n' = (~{·j:l. .. -J~~ P~l1...e-j(s:+o/) ds c£5 
l.;;(. "fl'/ ...... u ) 

- t::J14 -04 1r .. 

'--r---;:' 
IV' 

{9) 

r~e PWI. ..,_.. - aTo BHpaJJteHHe, CTOH!Ilee B \fll'lrypHwt CK06Kax paBeHCT­
Ba (8). 

BBe;D;eU 4/11 2 
nepeueHHHe {l(oJ! o; ~~ .J.fJ~ H COOTl!OTCTBYID!Ill'Je l'JU 

onepaTopH o(, 

Ji :!:: Olio 

oL '1-~ ::= di: 

. 
.I 

) 

ot. 
fz = dJJo/ 

Cl. ..2£ 
r;..;:;. d;o' 

3THM HOBHU nepeueHH~U llOCT8BHU B COOTBOTCTBHO HX npOl'l3Be;n;e-
HHe 

p = n J.-o'flo4' j!/ . {IO) 

~k.. 

0TUOTHM, qTo ne;n;eHHHe onepaTopH Pi 1r1 lf,i (i= .t;..z) o6na;n;allT cne­
AYil~HM CBOlCTBOU {HHJihllOTOHTHOCTh): 

' 11'l1:=o 
rz: 

Cft""f".=O 

npK 

npK 

rc-::;:;2 

rz~ :z 
Tor;n;a AJIH p,_..,_ cnpaBe;D;JIKBO cne,l(yDIIIee npe;n;cTalmeHKe 

tJ A .... tt- I 
fi'J-t.YL _:: e r ,£.,=_/. = · : _.!. 1.::f1 
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r,ne 
AMY\.::::. if.. -t:z.. s,.. .. _~o;._.,.J. P.t& + sCI 60tf:~. cv.z + 

( ''I ) (I2) i.J. ~ .... +i. + t:z. 6;..+.t.../ (So +Do /! &.$~ '1-:z. 

- H1!8,llp8TI'It{ll8H tPOPI.I8 OTHOC l1 Te}Il•HO nepel.leHHhiX 5: 1'1 ~ , 

Cne,no~arenbHo, ,nnH ~' c yqerou (II) 1'1 (I2) cnpa~e,nni'I~O cne,nyiD-
mee npe,ncra~neHI'Ie z ~2 

_v2+_. ro- .z:(So +oo _ A~"<t<-) 

(j =(ff) J. f i ..., .. l- -z 'o(scti 1f' ~= · _ . .Jt~-.t.<n> 
- 0" -c.# 

B npi'IHUI'Irre oneparophl PL, fi1 'h, 1-z MOllHO cqHTaTL 
nepeueHHhll.ll'l rpaccuaHo~o~ anre6phl, a aareu ~ OHoHqarenLHOM ~hlpa­

EeHI'II'I IIJX OllJCTI'ITb • 

.llnH ~hlql'lcneHI'IH 
uomLID npeo6paao~aHI'I:H:;~~:~a (I3) ~~e,neu HO~hle n . • ' epeweHHhle c no 

S 

{ <"" - •J<< /'v -~k ~ ; ~ o<Ot, ';;) .e -;v- L ~"' "'<) 
It. J 

{).._..._ ::: L Z !c~ 't.) .i" ~t' ( ~~-~- 11 

0 /1/ IS t- , (14) 

H, COOTB8TCTB8HHO, • 
SMK ~ - .L "" - :t5i! (J q- /V f-' /!{K,'t)<%(1<,<) .e ;;;r ""''"'0 <, tt ' (I5) 

fj;.. ... 'h. =,.: L' z ( IC, t;)~ (K, !>) g ;:Ji- (!<"" + "'0 ~~ ' 

s -·~[ 
I»<+ i /<. Pt = _L z: (£ ( J:/t) ot(J<, t;) .t /i'" ~ (>'<•i) Th 't-] 

;J/ I< 'l } 
I 

6 

... 

_ :z'Jft'[J<m+ttn] 

~ n+-1.& ==), ~ V(~t.,'l)i(K,'l)~ ...v , 
Jc:,rr; 

r.ne .t(ll/r.); 7!(,c, 't) J U(lc, te)., V(~<,'l:) - rpaccMaHOEbl. 

3aiTI'Jill8M REa,npariiJqJIYID ~OpMy, CTOffmyiD E 3RCIT OH8HT8 ITO,l{biHTe­

rpanDHOro Ehlpa~eHI'IH, qepe3 HOEble nepeMeHHhle: 

L (g:Q+ OcQ- A~~) 
(I6) 

m,n 

/ L { a(i</l)r:i''(J<,'r-) + .to<,?:)tc~,.z) 
1<1 rt 

[ 

I ~ ffi / (K 'Z) 
- r.L t:L a '{1-t./t)/(~/z)()P(r/C/l) vo~/t).e -,;v- -+ 

ffi// X --l}'C--~) 

+ i1.. tJ.- (t{K,rz)l (~/t)U(tc/0 V'I.(Je,'l) L 7V + 

~ ')'. '( 

+ (;(.. --A(K;'l)I(K,'l)L (K, r;) 2 (~,rc) + tx (K/l-)/(JC, t.)tfK,rt,)~ {~?,rt:) 

+ (it rX r•:'-)tJ.t~ •J·/!f! "+- f;.l r-. <) vrK, ");1:!) (oCr.,,.) , 
I( p( I( (., ~ . :Qijj£ 

..t (~, 'Z) + #' (~/l) Z (}C,7.)) t \.t .f. tX [f/Z) t<.t<(IC/G ).ltv; 

~ ~z J -tzlcll,tz.J y(K,'l) _g---:v-) ( ar~;z)t(~t,rr:) + lr~<,rz) r(JC./l) 2J . 
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~CHOW~~ MHTerpan pa~eH 
,41~ 

I==- n c~J , 
K,'t y«d"A"' 

(17) 

r~e~-waTpMna H~a~paTMqHo~ ~opu~,CTOH~e~ no~ aHaRow cyww~ ~ 
(16). B~qMcnHH STOT ~eTepwMHaHT M onycHaH rpaccuaHo~H nepeweHHHe, 
nonyqaew, qTo ~ ~ 

I ~'2.{1 .. J -rt/l+ -tl·lf -/)_. £~ (d-t.z)C.,S /V' -
Q .=::: ~ JL + v~ ') 41z (18) 

wz. .2) a.'JZ "! J -2 t:z (J-tL eft li/ , 

r~e /51<~ tz:.<;V. 
Tor~a c yqeTow (7) M (4) nonyqaew peaynhTaT 0Haarepa ~nH ~YHRnMM 
c~o6o~HO~ aHeprMM ~ Tepwo~MHawHqecHow npe~ene 

27C"27' 

f-::. -9{ ~:)..+- ~cJ..}X.J.•eJ..J!X,_ + /fiL / [4[:1+ (
19

) 

{( £. 2. t:t. ~ 
+ tt +-ti+- t.~t~- :Ztt.(i- ~)W55-2fa(i-t.J.)Ct.1~]cJ.gd~: 

§ 2. Ky6Hqec«aH perueTHa 

B STOW naparpa~e YH paCCUOTPHW npHMeHeHHe p88BHTOrO MeTOAa 
K RY6Hqecxol pemeTKe. 

PaccuoTpMu rauHHhTOHHaH TpexuepHo~ wo~enM ~SMHra 

H =-Z g,..tti<(XtS~+.tl1/'+X:l.S.-.k+:tK +X3 s .... kKt-.i), (20) 
~}t,K 

ODHCH~SD~H~ CMCTeuy CDHHO~, pacnonoaeHH~X ~ J3H8X Hy6HqeCKO~ pe­
meTHH Wr·}I'X /II) , c yqeTow naHwo~e~cnMH Tonuo 6nHaalmMx coce­
~e~. 

CTaTHCTHqecKaH cywwa (3) ~nH rawHnhTOHHaHa (20) HweeT ~H~ 

Q = Sp n eo:.p { .fJ'K.t. SrtK,.: SKrJ.ILK + 
(S) ~.I<,K 

8 

(21) • 

1 
' I 

IJ 

' ') 

J 

+ fl X~ S .._. ... " S' ... ~., i.K 1- j! X l s~,K S;...,.~t:.1-). 

B ~anhHelmew TaR xe,«aK H ~ nep~ow naparpa~e,6y~eu ~~nMc~~aTh 
TOHDKO C~~HHyTNe MH~eHC~. 
llpeo6paayeu ~HpaaeHMe ~nH G, ne~H HO~~e nepeweHH~e 

a= Sp n ~[jiX!SoSt<tl.t£ + .PX.z.SoS.+i -t- .PXl S:Slc.t-.t] =­
(5) 11-,11,1<-

- S fl n;f [JI'X L So S.,.t1- -t fJX:t O"o 6:t.t-.J. + fl X1 Eo e,.:+J] X. 

- (S ft.)'"''< (22) 
' ' [ :i_.. Sc6o-t Do fo-r SeeD] 

4 

B~paEeHMe ~ npa~o~ qaCTM pa~eHCT~a (5) nonyqaeT ~Rna~ TOHDHO OT 
Tex ueHo~, ~nH KOTOPbiX So== 6"o =:Co , T.K. ~ npoTM~Hou cny­
qae ~TOPSH K~a~p8TH8H CK06H8 ~ npa~O~ qaCTM pa~eHCT~8 (22) pa~­

H8 0 , 
~CTIOHDSJH ~opwyny (6),Mueeu 

t/3 
ll_ /cJ,..pxi ·dt.Pa.·d...PY3 ) Spfl {L.t+t~sos~,I-]" 
L:l-L 4 (Jo;e) .... '"'·" (23) 

[:f.+-f.z_fio~+t] [:fr f3 £.,(/ci-.f.] [J. -r-SoOo+ Oo [, r Sof:o]J, 

r,ne 

ti.::: -bk.P'Xt.; t~.. = 1:-it..JJ'J<~; t1 = iJ,.J1X3 • 

06oaHaqaH TO, qTo CTOMT no~ aHaHow mnypa ~ ~pwyne (23), qepea 
~ H pacKp~aH cHo6HH,Hweeu 
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Q'= sf n { [ i r (fat;;.. s.-..~i. blt+j_ + t;.. tJ f)kd. eJC4-f. + 
cs.o;o~ll\,1<. 

rti.t3s~~tfr-n:)+(So~+- bo Eo+ So eo) + 

+- (Ia. S'n.d. + -t 2. 61..-.1 + i3 ft=-ti) (So t- Fe, .f Cv) + (tt t~ S~<-t+-J. Oh-t f + 

+ f:J.iJfht![tt.1Li-t;J.tJS.,...-!£"ti) (>olio+ 0o to+ S.JTo)] + 

-r [ t_ f;.. -/;3 (So 0o Ea Sk<+ 1. 6;.~ 1 t./(:t-.f. -+ So S;o.t -J. G;,.+ :1£ ~~-:t + 

+ bo 6;,.+!.5...,+1.tK+i. -r &~ s~-~~Oi.+:Lt~<+i.) + 
(24) 

~So bott-o( t1. ~~+t. +- t,;._o k.+-J. +- t-J t~C+ 1. )] J. 

I 
Cne~o~aTenhHO, TaH xe HaH H ~ rrep~ow rraparpawe ~nH ~' crrpa~e~nH-
liO cne~yKlll!ee rrpe~cTaMeHHe ._ 

,d- 4-~ -fCs.4+[):-~-f~) 
Q~ (-,{f) f .. J n ~H~~ .e clsd5ci.e (25) 

~~"~1/iol£ ' 

IV.J 
r~e p..,..,_~ - 3TO ~blpallteHHe, CTOHIJlee ~ 4JHrypHbiX CK06K8X p8l!eHCTll8 
(24). J 
B11e~eu Gh' rrepeueHHbiX ~c1Yo Jo; )_~1 }!~ J}o 
~ym~He Mil orrepaTOPbl 

ot-
1{ = cirJ.o ) 

1-'t. =.d.. . 
cl"~ ) 

d I PJ.. = ;lh J 

d.-· 
tf;.. ::; d.;/) 

10 

() ..e£ 
r,; = t:L)" ; 

p{._ 
~=;t;;· 

il COOT~eTCT-

3TKM HOBHM nepeweHHHM llOCTaBHM B COOTBeTCTBHe KX llpOHSBe~eHHe 

• n t I I '7f' :::. &(o }o d• tic _fl., Jo , 

~"'~"· 
0TweTH!.I, '!To ne~eHHble orrepaTOPbl Pt· M tft· {t'= ~~7., J) o6na~allT CJie­
~ym~Mu Cl!O~CT~OU (HHHhiTOTeHTHOCTD): 

'l Pi 't= o ITPH rz_ ~2 

" Cfl7f= 0 np11 'l /7 Z. 

Tax ae, KaK H 11 .llBfMepHOM c.nyqae, ~· H cf,, »OliHO C'lHTau rpac-
c 118 H Ollblll M, 
Terreph ~blpallteHHe (25) ~JIH Gl' IIOliHO npe~CT811HTD B ~e 

3 ~ 2 ~ 

I '_/i' ty'f. .-.o_z:, [ ~,+(io•fo -A ..... r.] •} a =(yJ-}_o-.. :1 R "'··~IL a oLs"-~g/.. f t~b\2~): ~, 

r~e 

AI<0\~1'::: ( t~ t-;~.. 5111<-t{bk+t/}.fz-+- t-2. -t.J ;-.,.,_+·'{. EK~f. + t1. -63 I( 

S~t<oo~! e~<-t. f't.IJ) t (Sobo 'h. if..t- +5o fo 'ft.-tfs -r So €a t~ 'YJ) -t 

(tt.S: .... +J./'J. rtzti.+tf:z.-dJ£~eft)(SoCJrt+lhf~t£'o) ~ ,.J • 
TaH Ee,HaH H ~ ~~yuepHOW CJiyqae,~~H ~bl'lMCHeHMH ITOCne~Hero MHTer­
pana ~~e~ew HOllble nepeueHHHe c nouo~DD rrpeo6paao~aHHH ~phe: 

- ~'Ji',· (kY11A-+ k!l+ 'tiC) 
s)'I<K ,<: = L z tt("~ v, z) ..e ,IV 

#' 1/;t lA v: 'Z. 
I I 

f};....,K =: _j_ _,· "/. d-~t· (k-t"'-+JILV +Zit:' 
_./J12-~ .olu,v.t)-c. :/ 

/V t.£/l{Q. I 

C' :t~ ~· 
(., itt k/( = _f_ -c::::.:-' c c - /Y' (,..., k +/It v + 'Z J.C ') 

AI''• L- u, ~ ~ -"' "" 
ill v, '2. 
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S,..tt,, q,~ ;;; ..1- -.:;::-' _ . ,<~•• ~ ecll,v,z)a(",v, <) ~ ~("'"+~v,-r~) 
li.._.~.<ct;.:::: L <:;-"1 =rc / · -#- (,..,dnv+tK.) 

Jf/'1
1 

L__.i &.-- tt,'lt'Z) c(J11Y, e) ~ 
(.(, ll,'t 

{,..,_

1

, 'J- - _j_ '>' J, -~~ (l««+nVIZ':) 
J - !(11~ L_.... (II.LfA.' 11, Z) C (t<, ~ ~) _e . 

u,~'Z. _ 2!i j]Lt~-'<~.t.)+ltYt 'l.i'] 
f!(IJ.,I/, 'Z) Cl(U, '¥, 1) _.t /V 

g""' .. t.~~<f1. = L Z 
A/·h uv.e. 

fY ~I 

[) ... ~' 11'"' "' L ._,.---, /) -5{fi-[""' •t~><) V+ 'lJ' J 
1.- tVh £._.. f/(""~'2)ti(~lf'Z)-e 

/,L) 1/, 'l-

t I« "IU1 i"J c:; .}_,. z:: L - 5#£!-+It i4 11!<'?] 
;t/J/:L u.. v. q_'((."'';f'l) C(~ V; rz)~ 

I / 

(27) 

3a.nJ4mell KB8.Jij)&'rH'lBYJ) fllOPIIY, CTOJDitYII B 9ltCDOHeH'l'e DO,II,IiH'l'erpllJil>HOrO 

BWpa&esxa, ~epea HoBWe nepeweHHWe 

Z(Se.'~~ 2+f'c 
7 -A1'11l,Y= j- Z:{atv,l( z; tloyu, ~ 1) -t-

~~kC ~ ~r~ 

-rlru,yrz).t~~~~ 2) +- C(«,'(z) c'r((P,~'t)- [ t~t.z a.l~ll('-
.. iltl~'u-v) ~iit'(u-Y) t 0( 

(, IV l' + fjiAtLV:..JI{tl~ ,e /V + J- fJ $ (! " 

~ .tT.c' (v- z) "' .2Ei. (v- z J 
9-// _g /Y f- h.:tJ g C 9PIJ,. ~IV + t1. t

3 
,; 

- .Y':i(u- t) :ziJ ( ·u - z) 
0-CII.C!h_>i .L/V + a~Ci.Jt~.e + 

at~ OJ g ct. -t- a P< .I qj(·~ + ,t ex f} J1 -+ .t rc 9 !X h ~ ac"'tg Ax+ 

I( ( J I' - .2.7L l /J... 
+ Cl c i.f ~ +- ct i a (IJ.., ~ ?.) cg ..e ~ + t-~ tr",t?;zJr~~ 

.v-~/ 11 
-t- --;;;r- t - ::z!i z) ( ;:._ "' -t- J C (0V, 2) h .e /"" (}(_(u,J[ 2) .e r 

-t- i{u, Y, z) z_"' + Cf~,l-i f) d ') + 
~ rz;;,/u K :<)Zc'Y 

+ (t-1. a { u, ~ 2) t~ if -1- t 2 ~ { u.) ~ tz) 9 "..e ,IV -+ 

g,;i:t' z 
4- t3 C{u, r, Z) h ..e /V ) ( a(u, ~ z) ~ + ~{u,l! 'l).J. t-

-t: C(~ ~rz)h )] J (28) 

.lis KBa.lq>RTIAHOI <IJOPMY (28) BIIJUIO, ~TO HCKOMWI HHTerpa.n pas-
6Hll8e'rCfl Ha npOH3lle}teHHe jlliTerpaJIOll 

I-flid· - u, 1( '2.. '(;UA /'f ' 

r~e ~ - meCTHUepH8fl U8TPHU8 K•8AP8THqHol ~OPUY,CTO.fl.el 
no.n aHaKou cyuuw B (28). 

TaKHu o6paaou, pa3BHTHI ll pa6oTe MeTQJl no3BOJifleT nonyqHTI> aHan•­
TBqecKoe JIBPSZeHBe Anfl ~YHBUBB CB060ABOI 3HeprHH. HsyqeHHe 
~30liOrO nepeXOA8 ll T8KOI C~CTeMe COCT8liJI.fleT npe]tUeT H8WHX A8JII>­
HelmBX HCCJieAOli8HHR • 

AliTOPY HcupeHHe npHaHaTeJII>HY aKa.neuHKY H.H.EoronE6oBy 38 
CTHUYJIHpym•HI HHTepec K pa6oTe,H np04eccopy H.rl.Eoronm6olly(un.) 
38 llJIOAOTliOpHYe 06CYXAeHHH H llOAAepEKY ll nponecce ee lllillOJIHeHHfl. 
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