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nanywxua c.c. P4 - 7738 

06 o6o6weauu npe.QellbHl>!X cooraoweauli .QnR aexorophiX 
MO.QellbHh!X CHCTeM 

Tioxaaaao, 'ITO COOTHOWeHUSI MelK.Q;Y CB06Q.QHbiMU 3HeprUSIMH
1 

Bbi'IHCneH

HhiMU AnSI MO.QellbHOro H annpOKCHMupyiOIIIero raMHnbTOHUaHOB
0 

B TepMQ.QHHa

MU'I9CKOM npe.Qene Moryr 6hiTb u_pnon&aoaaHhi xax B cny'lae orpuuarellbaoro, 
TaK H nonO:lKHTellbHOrO B3aUMO.QeiiCTBHSio 

Co~eHMe 06!.eJtMHeHHOro MHCTMTyra Jl,aepH!IlX MCCJieJl088HJdi 

.lly6Ha, 1974 

Lapushkin s.s. P4 - 7738 

To.Generalization of Limiting Ratios for 
Some Model Systems 

Ratios between thermodynamic limits of the free 
energies'· evaluated for the model and a,pproximation hamil
tonians are shown to be empl,oyed both for the negative 
and. positive interactions. 

Communieationa· of th~ Joint Institute for Nuelear. Reaeareh. 
Dubna, 1974 
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@1974 0611€c}UHeHHWi1 U~CJfUJtY• A0epHbiX UCCAe006QHUtl ):ly6_.Ha 
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0,14HHIL 113 118lltHUX BOllpOCOB i\118HTOBO!ii CT8TI1CTUKI1 HBII!JeTCll 

11CCIIB,ll0B8HI1B MO,llBII:&HUX . .l{I1H81l11qecKHX CHCTBLI C TIOLIOI!l:&Hl acm.m

TOTHqecKH TOqaux MBTO.l{OB. 0c06UJii HUTepec npe,l4CT8BIIHBT MeTO.l{ 

BBB.l{BHHH 81111pOKC111ll1pyiOIJlBrO raYI11I:&TOHI18Ha .lt1IH 1101IyqeHHH acHM-
,.. . . 

11TOTHqecKI1 Toquoro Bblp8lK8HHll CB060)IHOli 3HBprHI1 Cl-!CT8Mbl B 

TepllO.l{HHaJmqecKOM npe.ztene, KOr.zta o6:o~Y CliCTBM!l V ~ 00 • 

B pa60Te [I] pa'ccMaTpHBa1IaC:& MD.lli31I:&~aH CHCTBMa C 0Tpl1U8TBII:&

Hlll4 B3aHYO.zteticTBHe14 H pemanc!I Bonpoc o. npe.llen:&HOM BupalKeHHI1 

.ztn!I cBo6o.ztaolii sa.eprl111 np11 V- CXI . B pe3y1I:&TaTe 6blna cifJop

Mynl1poBaua cneJtYDIJlall TeopeMa: 

TeopeMa I~ IlycT:& onepaTOpbl x~·.r . B raMHII:&TOHI-IaHe 

H·= T- 2 VI', 9c~::Z.:Z.+, (I) 
f.~d.(.$ 

(3.ztec:& 90(- nonolKHTen:&able napaMeTpu) c:;· 

Y.ltOB1IBTBOp!IIOT YCIIOBH!IIl 

1/~H~Ht., T= T~ 
1/Tet -.ZT/1 ~ 1'12., 

/1 :J..:J, -J.Z/1 ~ !Js' 
~~~-JJ//1 ~· ~3~ 

(2) 

HJ_,H;_,~- KOHCTaHTU npl1 v- 00' i~ Ot.~,S; Jq~.s:. 
ilyCT:& 1KpOMB'TOrO, CB06D.l!H8ll SHeprR~, B!lq!1CIIBHH8ll Ha B.ltRHHUY 

06:0eMa, .l{1IH raMHII:&TOHI18Ha ~ orpaHHqeua llOCTO!IHHOJii: 
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/ }v (T) /.~ 11o. • {3) 

IlDCTpOUM onepaTOpHyiO !lJopuy aimpOKCIDIHpj'llll!8I'O raMHH:&TOHHaaa: 
. . ¥ ~ 

fi(C)= T-2VI', 9«{ C«Jc+-+_t;~ _,,), (4) 
':. . . (ol.) . 

r~e C =( 4_1 ~~ ••• •• t;), a ~, ~ ••• ~ -- KOMnneKcime trnc.~a. 
Tor~a cnpaBe~nnBs aepaBeHCTBa. 

o ~ ;. ( ~~o rc»-;. (H)~--~~ , cs) 

r~e .tr~rc.J=:rr;~n ./v (1/,(cj, npaqey·.f.v,=&(~-J=ryj ~0. 
npu v- 00 paBHOl.tepHO no OTHOM8HHIO _K (} B HHT6pBane 

0 ~ fY~ &0 , · r~e ~- npoHsBon:&aaa iPHKcapoBaiDiaa Teune-. . 
paxypa. 

CBo6o~ayJO.saepraJO aa e~MHH~ o6~eua ~na xaxoro-na6o 

I'a~n:&TOHHaHa I 6y;u.ey 060S.H8tiaT~ 

.fJrJ = -# Np e -lJe_ 
IlyCT:& MO~en:&H!ltl I'8MitH:&TOHit8H {:I;) Wl66T BH~, paCCMaTpH

B861Wtl B TeOpltlt .CBepxnpOBOJJ.It_MOCTR (21) · . ·. 
KaK noKasaao B rnane ~· IH~HrH [sJ ,c!flop~.tyJIHponaaaas: B!lme 

. ;:xeope~.ta ae· pacnpocTpaaHeTca aa cnyq~tl ·oTpa~aT~n:&ImX 9ot. 
B cauou ~ene, ~onycTnM, qTo onepaTops ·oZ., T , Bxo~

ll!ne 'B (I), (91:(~0) Y~OB1I6TBOpHIOT YCHOB.IIl!M {2,3). MOEHO 

1IH YTB6pllt~8T:&, TITO 

4' 

. ~· 

· •• --~j; 

. , . 

I 
I 

,-.:.! 

\ 
.J-

I 

}v(H)-.fv{l-ltcJ)-o npa V-oo ? {6) 

IloKallteM, qxo TaKoe yxBepllt~eane aeBepao y'/'!1j B npocxe.nmeM cny

qae ,S = 1.. , xor~a 

H=T+2Va:J7~ -9>o. (7) 

,llnn ax oro paccMOTp~1M onepaxop · :J BR~a [ 2] 

:; = 2V1 Z .II. (j) a; a;,, (8) 
(JJ 

.t . 

r~e . {Jl(cs), J/m-)·t/ ~ll; 
.J..{J)=.A(f,cr): 0 , fi/J. ~.JI,f ;>LI. 

Ao, u=~, { -.. {. 

fi. {oj:: - .il., (5:-f.. 
(9) 

tJ=Const>O; 
· .ft0:Const>O. 

B KatiecTBe onepaTopa 7' Bos:&ueu B (7) 

T=Ho=T'o -2V9:J.J: 

\'I p2. 1l + 7: = ~ {lffi -:Jj Oy ~ • 
(/) 

(IO) 

TaKotl rawm:&xoanaa Ho 6naro~ap.a (8, 9, IO),otieB~~ao,·npa
Ha~neux K Knaccy ralllln:&T,OHH8HOB, paCCMOTpeHHhlX B pa6oT~ [I], 
a y;u.oBneTBopnex ycnoBHHM Teopeuu I. 

IlycT:& npa STOM 3H8ti6HHH 9> ./l.0 > €) BU6paH!l T8RitM ny-
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TelA, tiT 0 neiUt'llUia $ = S , peaiiH3YJOII!aH aoc OIIIOTHNH MHID1MYM 

min f(XJ{Ho(sJ =J. {~ (sJl, 
(S) j c oo o ':f 7 

OTIIHliHa OT Hylill • 

Tor .Ita 

foo {Hors;j<J(X){HoroJj= i(?;). 
. A Ha OCHOBamm Teopew I 

ei m !v (I-I()) =!co {flo rs!}. v-oo 
Hueeu,cne,l(oBaTen:&Ho, 

ei m { !v {To)~ (7'!} > 0. (II) 
v-oo . 

C Jtpyroii cTopoH!,r·, 6naro.Itapn (8, 9, IO) onepaTOPN -.Z, T B 

(7) YJtDB1IeTnojmiOT ycnoBIDIM (2, _3). lloaTouy, ecnH 6N YTBepl!tJte-

HHe (6) ON1IO _nepHO J(liH MO,lteii:&HOii CHCTeMN (7), TO MN MOrrrn 

obi HarrHcan 

Jv (7;,)-/v{Htc!}~o> v- oo, CI2) 

IIOCR01!DJ{y B paccMaTpHnaeMOM CIIyliae HMeeu TOX,ll;6CTBeHHO 

H=To. 
Hail,Z{eu Tenep:& C . !1ueeu 

H(c)= 7' + 2V9 {c;y++ C.Y-cC). 

6 

I 
b 

3nalieHne 

T~e. 

OIIPe,lteiiHeTCH H3 ypaBHEHIHii: c~ c ~ 

'OJ,{ f./(t:!} =0, 
'OC 

. ofv {llteJ} 
. .. =0, ac . -

* C -~ < .J >H(c)' C = < J:>H(c!} • 

Hcao, liTO 3TH ypaBHeHHH nueJOT ~PHB~an:&Hoe pemeane 

IIOCKOII:&Ky BBHJtY (8) cnpalle,l(IIHBN TOXJ(eCTBa 

< :J >H(o) = < :/>7' = 0, 
.. . . +. < :J+>Hto) = < :7 >r= 0 ·. 

(13) 

... 
C=C=O 

TaR RaR ypanHemm (B) HMeJOT e,l(HHCTBeHgoe pemeHHe 1~·TO 

2= o, H(c)=T. 
IToaTOMY H3 (12) IIOJIYl!HM . 

eim{J,('r.J-/. (rJ=p rrpu V-oo, 

liTO llpOTHBOpeliHT (II). 

!tiTaK, 1l OT1IHliH8 OT CliyttaH ,OTPHU8T61Ii:.Horo B3aHM0,11eiicTBHH 

(I) 1l paCCMaTpHB86MOM Cliylia~ II01IOl!tHT61I:&HOrO B38HMO.i:leilCTBHH: 

(7) npe,"!\eii:&HOe. COOTHOme HHe (5) MOl!te;. OJ{aaaT:&CH HellepHNM J(a

·Jite npa·nNnonneHHH ycnonun (2, 3}. 

. 0TCYTCTBH6 aHarrora Teopewu I, KOTOpaH CIIYl!tHIIa OCHOBOU 

,1\IIH HCCII6,1\0BaHHH B paOOTe [1] , BOOOII!e rcniopa, aa~py,11HHeT.• 

7 
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paccuoTpeHlte MO.zten:&aoro rawtn:&Toaaaaa B OCi'l!lelol cnyliae. 

B aacTOHI!len paCi'oTe noKaxeu, liTO npa HeKoTo~x ycnoBRffX 

· aTa Teopeua Ci'y.zteT cnpane.ztnRBa B cnyliae OTPRWlTen:&HhiX 9ot. ~-

Bne.zteu HeKoTopue onpeAeneHRff. llyCT:& rRn:&6epToBo-npocT

paacrrBo "at~. , B KOTopou .zte.ltcTByiOT aama onepaTopu, uozeT 

Ci'HT:& peanHsoBaHo TaR, liTOCi'u ero aneueaTu npe.ztcTaBnanuc:& WYH

KUHHim ,l\HCKp6THO.ti CHCT6MU HH,l\6KCOB 'flj, KaE,l\H.It H3 KOTOphiX 

npoCi'eraeT KOHeliHOe liRe no 3Hali6HRn: { n;t, . • .· .. • • n;rJ • 
¢ ( . . · · n i . .. . ) ,· i -i 2 H 

d d-~'>······#·, 

N- qiaKcHpoBaao. Hanp1114ep, ecn11 paccKaTpHBaeTcH cni1HOBH.1t 

rauHn:&Toaaan, To Tor;n;a sa n;· Koxao BaRn Z-RoMnoaeaTy 

CllHHOB, 11 OHI1 Ci'y.ztyT npHHHMaT:& 3HaqeHHH COOTB6TCTB6HHO f/2 J 

- ~ B cnytrae cnHaa S=ih , I, 0, -I B ciiyliae cnRHa S ::i, 
11 T.,ll. 

-/.... /, (Z) (Z) fZ) .) 
. ~ ( G".t. ' 6 2. ) • • .. Gj· , . . . 

Ey.ztell roBopau, liTO HeHOTo~tt onepaTop fl.[ .ztetlcTBYeT 

Ha nepeMeHfiYIO ni , ecmt 

n Y ..+.(. n n. J= \' n Y , ..-A( .nx .. n;. . .> (I4) U ~ · · · K • • r.,;· • • L Un·n· 'r't· ~ :1 . n'· ~:; 
. d 

( J - WHKCHpoBaHo). TaKHe onepaTopu tSy.zteJI. oCi'osaaqarr:& CI1JI.-

Bonou JJl'=~, qro 6y;n;er YKasuBan, izTo OHI1 .zteilcTBYIOT TOn:&

KO Ha n;(l(. • 3.zteC:& 0(. - ,l\11CKpeTHHlt l1H,l\6KC, n; npo6eraeT r 

8-

~ 

l 
-~ 

~H8li6HRfl: 

ni = n;« ={ n;t, n;2.> ..... n;r}' i~ oe.~.r, 
r- WHRCHPOB8HH06 li~cno, aesaBHCffl!lee OT v . OnepaTop ~ 

lo!Ol!tHO HSOCi'paEaT:& KBa.ztpaTHOil MaTpHuett. 0lieBH,l\H0 1 tlTO onepaTO

pH U, H !lJ,.P. KOMMYTHPYM, ecnH .zte.ncTBYIOT mi pas Hue li~tcna 
nJI, n~ r ii:F:_p}, Jl= ~Xj. 

Tenep:& npe.ztnonou~t, .trTn onepaTopu c.k B raMHnMOHHaae 

(I), 9a~.<0, HMeiOT BH,l\ 

tZ =-'-E rhtl ~ (I5) 
. Vf/J d 

r.zte Joy' - onepaTop, .ztefiCTllYIOI!ll11l na nepeMeHHYIO n"'ti. Ha 

aTR onepaTopu aanoEHU cne.ztYIOI!ll16 orpaHHlieHHH: · 

V1·£//.7oy1/~ K:t, 
ov· 

~E II:Z;II2~K2 • 
ot.J . 

·1,', 

(Iti) 

B oraomeHRH onepa!opa T Ci'y.zteu npe;n;nonaran,uaR a pan:&me, 

/: en.spe-fj ~ Ho ·· 
tlTO 

(I?) 

CYIJl6CTBY6T XOTH 6U np11 K8lll:,l\OioiiWH6liHOM 3H8tl6HI!I1 0Cl'b6148 v • 
Ilpi1M6PH TaKoro THna HeTpy.ztHO no.zto6pan. HarrpHiolep, ll 

· <:UHHOBOII rawtn:&TOBI18H6 [4] 

9 
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J --. I --H=+2- I'~~ --_)An..Xf§n~ 7">o~ 
N .:/.f . . .:f 

. r.:Jel. 
rro'nOlltHB v =N ' HM66M "'/ =Lrro.·"' :loti= v • 

v« N (/ ' if / 
f) 

r]te :loti COCTOHT H3 CllHHOBHX OII6paTOpOB 1 ]t6i!CTBYI!lii!HX Ba 

crrHH c1·-ro yana. 

Boa:&MeM B KatieCTBe orrepaTopa 

T-ZTti' 
{/l ' . 

a B li!J'l6CTB6 

'i - I ~. "'· - '£o."' ole{ - N ~ Voij- H . i · 

(I9) 

VJ fi' 
TOr,lla YCIIOBHH (!6) BhiiiOIIH6Hhl 1 a YC1IOBH6 (!7) IIOTpe6yeT cy-

11!6CTBOBaHHH IIpe,lleJia 

-{7J +2f.~ot( ~:t; +~?t;»IN 
-~ZfhSpe (<q · -2Z$<1~r ____. foo(c) 

fJJ .. (til} Jc 
(Iilrryp 6epeTCH IIO r -MepHOtt MaTpHUe). 

HeTpy,7tHO Bl'l]teT:&, 'ITO IIpH H81ll'lqHI'I (!6) YCIIOB"H Hamei1 

Teopelolhl Burronaea~o~. 

B KaqecTBe rrpHMepa MOlltHO T8Kllte B3HT:& 

"( '-~s. . ::1 • 
~oe. =n L.., c{, Jl.oLJ yJ (/ . ,r,1te S2.= e.(e+i). 

CrrHH ,S MOlltHO 6pau III06ol1, e.- nonyuenoe HJIH uenoe 

10 

I 

t 
(" 
I 

I 

I 
f 

'mcno. So~j ecu «-KoMrroHeHTa Ha _j-ou y_ane. B aTOM 

cnyqae, rro cyll!ecTBy, rHn:o6epToBo rrpocTpaacTBo IPYHK.wtii ¢(. .. 
o .nj • • .) HB1IH6TCH KOH6'IHOM6pHIHI. aBK1IH]t0Bblld llpOCTpaHCTBOM, 

T.K. rrpH Kallt]tOM <,lJHKCHpoBaHHOM N . HMeeT KOHetiaoe tiHcno 

yanoB. OnepaTopu (IS) B 3TOM rrpocTpaHcTBe rro-npelltaeuy orpa

HH'leHU (I6) 1 /(,1 H /(,2. He 38BHCHT OT V ·. 

II. 

PaCCMOTpHM M0,7t61l:&BH6 CHCTeMH, KOr]ta B raMH1IETOHHaHe (I) 

TeopeMu I orrepaTOpbl ~.) T Bb16pmm cooTBeTCTBeHHO ycnoBHHM 

(IS), (I9), H IIOK8llt6M 1 'ITO B aTOM cnyqae·rrpe,lleii.DHUe COOTHOme

HHH THIIa (S) JIOlltHO 0606UUIT:& H6 _TOII:&KO Ba CHCTei~U C OTPIIUaTeii:&

HhiJI B3aHMO]t6MCTBH611 1 HO H Ha CHCT6W C II01IO.lltHT6JI:&HUII B3aHMD-
" . . :-

.ll6MCTBH614 •.. Tor,1ta paaaocT:& Meli!:JtY cBo6o,7tHblwt aaeprHHMH, Bhi'!Hc-

neHHUMH ]tiiH M0,7t61l:&HOPO (I)· H arrrrpOKCHlU'!PYJOII!ero ( 4) ral.li!II.DTD

HH8HOB C llOIIOlltHT61l:&HW B3aMLI0,7teilcTB1'16M { 9~< 0) 
1 

6y,7teT . 

acHMIITOTHqecKI'I uana B npouecce rrpe,lleii.DIIOro nepeXO]ta V-oo, 
qTo 03HaqaeT aCHMIITOTHqecKyll aKBHBaiieHTHOCT:& raMH1l:&TOHI'Ialla 

H = T + 2V£goe~tZf (20) 
f«} 

(rJte rrono~Ieao ac<=l9.t1. . maxC.Jg,i, .. J=9 ;i.~ot.~r> 
arrnpOKCHMHPYIOII!611J' raMHII.DTOHHaHy. . • 

' . . . . 
H(t:)=T +2VLU«(cci~++Cw.~-~(). c2r) · 

(ol) 

JJ' 
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Hueeu To~ecTBeaao • 

H = Hfc) +2VlfJ«(:t-(}{,Z+_,)~Htc). czz) 

TioaToMy B oTnHtJHe DT Teopeuu I _3~ech 

f., (H)?- .fv{ 1-1 tcJ}, {23) 

IlpHlJCM 3TO HepaBCHCTBO B!UI01lHfl6TClJ ~1lfl 1IRJ6HX KOMil1l6HCH!lX C • 
C~e~OB8T61IhHO, ecnH ~naeM no~o6paTb lJHCna ~- B wopuyne 

(2I) T6KHM o6pa3DM, lJTOON 

. . fi{flrcij 
OKa3a1lOCb B03MOlli:HO 01ll1:K6 K_ BUpalKCHHIO fv ( 1-1) ~ ~ ,li;O~Hll 
Ollp6~61II1Tb c 113 ,YCliOBillJ 80C01l!OTHOI'O MaRCHuyMa (C.: C) t 

fi {urc:~= n;gx ./v{ HrcJ}. 
TipH ROHetJHOM oo~eue ~ Bee npoHsBo~HNe - WYHKUHH 

a~arrHTHtJecime, a6c~JIIOTHhlti MaHCHMYM CYIJ1CCTByeT-(5] • TioHallteM 

CHatJana, lJTO sa~atJa 0 HaXOlli:~61IIU1 a6COliiOTHOl'O MaKCHyYMa HMCCT 

6~11HCTB6HHOC, Ol'paHl1lJ6HHOO pemeaHe. 

Tipe~norroz11u, tJTo B paccuaTpHBaeuou raMH1lbTOHl1aae (20)· 

onepaTopu ~ T y~oBneTBOpliiOT =ycnoBHJJM ' , ·. 

II ~II~ Ni, I f.tTJ/ :!!!:/1a. (24> 

BBe~eu B,HPallCeHHe 

12 

Pvlc) =f. {Hrc}} -r 2L 9«~(.,_ = 
. (ol} 

= .fv { r +2 v,;; {/,( C'.t :~.,+ + t.-z j, 
11 3aMCTHM, lJTO 

~Pte) . 'Y+> • 
o " =2.9o~.< Jo< H(c;' 
'0~ 

()~(c) =29-t< ,Z~tc/ 
9Co( 

0TCIO~a B Cl11IY YC1lOBUti (24) noirytJaeu: 

I ofi'.,(c)/~2 u ·/·.·. () fi,(c}/t. 2' 11. (25) 

'dCot "" '9~n1., o CCI( " !o( . f.· 
. . 

C ~pyroti cTopoHN,rrpo6rreua a6coniOTaoro MaKcHuyua WYHK~H 

. fv{ t-1 r,c~ · (26) 

3KBHB81I6HTHa rrpo6neMe a6C01IIOTH01'0 Ml1Hl1MyMa WYHKJliH 
rc:: . : lll'-· 

,. }. { 11 (cy = - fi;_ (c) + 2Jj g, r .. C-''. 

TID3TOyY 1 npHHHMaf! BO BHHM8HHC H6paB6HCTBa (25) 11 llOBTOpf!li 

paccyE~eaHH 113 paooTu [r] , y6eE~aeucJJ B cy111ecTBOBaHn11· menH

tJHH C = C , pean~SYIOIJ1l1X a6conmTHhlll uaKcl1uyu WYHKniiH '(2.6) 
B npocTpaacTBe Be ex TotJeK C { CJ.,CJ., .. .• Cr) c KDMIIneKCHWH 

3H8lJ6HI1lJMH Cot.. . . . . . .. 
· IlocK01lhKY WYHK~ (26) o6na~aeT aerrpepuBHNMH tJacTHHMH 

Itp0113BO~Hbllll1 ~cex IlOpli~KOB -IlO uepe~eHHIM o,o • c••)••~c(• • J · 
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Bl1;zu.l.M, t!TO 3HatteHHff . 
.. .!1!. 

c"' = Co~. .> _ c.~. = co( 
ffBliffiDTCff pemeHHffMH ypaBH8HHM 

?Jfv(lltcp = 0; 
~Coe. 

(27) 

0TCIO,ll;a 
all' 

cot = < cZ '>wrc) ; c~ = < ;t+ 1-tr9 . {28) 

Cne.ztDB8T8li:LHD, H8 OCHDB8HHH (24) t!HCliO <:"' orpaHHtteHO: 

I c«f ~ H1. J 1.~ ct~r. 
JlOKaEeM, t!TD TD'IKa C: C iUliff8TCli 8,llHHCT:B8HHOli. Eo-Jiee TD

ro, noKameu, 'ITo pemenne ypaBnenaM (27) e.ztHHCT:BeHHo~ 

B Hameu paccyllt,1t8HHH 6y.ztel& HCITOli1>3D:B8T1> Hepa:BeHCTBD H3 

pa6oTu [6]: 

V-i<Il>- {:.:fv(I;+I;.J- (_ (J;}~v1<£;.~, (29) 
J;+£; J"Y - o 

KDTOpoe OTHOCHTC!I K npOH3BDliDHI:JM 3pi.!HTOBI:J)l raLIHli:LTDHH8H8!.1 ~' 

I;. fdTaK, noKaEeM, t!TD ypaBH8JII1ff ,llliH onpe,llelieHrlH-MaKCI1MYMa 

(27) HM810T TDli:LKO D,Z!HO 8,llHHCTB8HHOe pene Hl18 C :.C . 
}lonyCTHil, t!TO 3TI1 ypa:BH8HI1H H!.I810T ,llBa.peweHI1H: 

c(o) -H c(J.) 
0 

Bcer.zta _MDEHO fi0,1tD6paT:L HX TaK, 'ITO CB060,1tH8H SHeprlllH, CODT

:BeTCT:BYIOmaH D,ll;HOI.!Y H~ 1111X, 6y,ll8T 6Dli:LW8 HliH paBHa CBD6D,llHDn 

SHeprHH, COOTB8TCT:BYIOmeM ,llpyrol.!y pemeHHIO. 
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"' 

IlpHM8HHJI Tenep:L Hepa:BeHCT:BO (29) ll llOliOEl1M B HeM 

H/cto>J =, H /cti)J: .r; J: · 
l c ) .Lo ' t c / J + o ' 

ror.zta .r; = zvz 9«f.z(c~'J_ ~}+~(c;i}_c:o),_ 
. . (ol) l• * - .I 

- ca>cri)+ c(o}c(o) J 
- "' ol. ot P~f• 

liOSTOLIY Hl.!eeM 

i < .r;~+fi = ~ <I;~(c'D)= 
= 2L. a,.f c (/)/ cr'~ (to)J+ c(J)/ct'!.. ctoJ)__ -

(0() d' 11 G( { c - 'olj 'tiL ( l 'tiL G( J 

-c~·'C::~ c~o)!::j = 2# 9« I c~''-, c:;' r; (80) 

z[. g,f c~"- c~.,f}, f., {Hfc;j -j {H(c .. !} ~ o. 
~ 0 . . -

0TCIO,ll8 TOE,ll8CT:B8HHO Clie,llyeT, 'ITO 

C (l)_ c-(o)_ 
ot- col• 

T~nep:L Hall HYEHO noKasaTI>, 'ITo paanocT:L 

Jv{Hrc?}-,irH) (8I) 

.ll8liCT:BIIlT8li:LHO CTp8M!IlTCH K HyliiO, KOr,lla v ~ 00 • 3,lle-C:L 

C = CV 0603H8'l88T TO'lKY a6COliiOTHOrO MaKCIIll.!ylla ,ll.liH CB060,ll

HOli SHeprHH. JlliH ,1tOK838T8liDCTB8 ee cy~eCTBDB8HIIlH !.IDEHO TaK-

e; 
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• 

me nOBTOpRT:& paccym~eHaR pa60TH .[7] 1 Kacaro~HeCH TOqKH · 

a6COIIIOTHOrO MHHHUyua • B OCnOII:&SyeUCH COOTJlOWeHaRMH (29) 1 B 

KaqecT:ae ~ nos:&ueu 

.. J; = H(c), , 
a n KaqecTJJe 

I;_·= 1-1- H(c) = 2V[ 9«~-C.t)(~+-C"'). 
. (ot.) 

· TaKHM o6pasou · 

22: 9QJ< {~-~){:!:-~)~ ~ 
(ol) 

~ fv(H)-./v {1-/(c~~ (32) 

~ 2~ 9-t< (:J.,-C)(:f.t- (.,)-1,r~> . . 
3~ec:& 

. Cv= c:, 
8 ~~ Y~Ollii8TBOpHeT COOTHOill8HHHM 

~ J'o(1,(c) = Cd. • 
Tenep:& BCnOMHHM Hame OCHOBHOO ~OfiYIJ!eHl~e (15) 0 TOM, qTo oZ 
npe~CT8BIIH8TCH B BH~e 

~ ;::t£:Zi. 
fJ) tJ . 

0603Haqaa·~IIH y~o6CTBa 

lotj = :JolJ·- <X; -~(c)' 
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HMeeM· H3 (32) : 

-2.- I. + - - . 
. . . ,. • ' (33) . 

{, yz~ 91i_ <. olJ l<Jtt ~(c). . 

Ho npH ·j=l Htc)-a7JJJ.HTHBH8H nenHqHHa, T.K.'T'=r~.-
• fiJ 

HeTpy~HO BH)IeT:&, TITO ec:n:n JF it. ·' TO cpe~Hee OT np OH3lle.zte-
, ""'" ' ~ '~ :. 

HHH pa:aao npOH3B8)18HHil cpe)IHHX. liLIB.IIHO 6naro~apa 8,1W1THBHOC-

f{(c)=f Rj(c), 

' ' + '* 
Hj(C)=!) +~~9~( ~Jv·+~J;;·- /~/lj, 
no caMo~- no~6opy Jol.j nonyqaeu: 

TH raMH1I:&TOBH8Ha 

(34) 

+ . · . 
.. <_ Io(i ~(c)<. ]~/{. >H(c)=O • •. 

Ocraerca paccuorpeu T01I:&Ko ~aroaan:&Iille aneuenr!>l J::!: A. • 
TionyqaeM.OROHttaTBII:&HO HepaBBHCTBO Tlina (5): 

~~g"< (.7.,-C.,){.i- t)>;,~ j, (R}-j,(H(~~~ 
~z ~a <·I 1-+, / 83K. .. ..,.. Vl L.: aot olj of}. 'f/(c)~ ~ • . . cv . . . v , (35) 

o~ J, (t-~J~~(Hrcv~tv; 
~., :t(~)= 'vjt ~ .. ~v=O(e .. ). · 

3,1\BC:& CYIJI8CTB8HHO HCIT01I:&30B8H TOT qJ8RT 1 qTO ,cornaCHO YCIIOBH-

Hil (I6),l,_otj orpaaHqeH!>I no aopue;: lis aru a~paneacrn nonytta

eM, ttTO He TOn:&KO cpo60~HI>Ie aneprHH 6nHSRH, HO H orieparop 
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4 8CI1MITTOTI1tieCKI1 61II130K K COOT:BeTCTBYlOil\eNy co( . 3H8HUe 

3TOrO, K8K 113BeCTHO [8, 9] ,(C!.l. T8Kll8 [7]), BeCI>Na B8lltHO ;ltlUI. 

:zt0R838Teiii>CTB8 61II130CTH.KOppeiiHU110HHNX @.YHKUH«; TIOCTpOeHHNX 

Ha OCHOBe .MO,ll61Il>H01'0 H COOTBeTCTBYJOlltero annpOitCIU4HPYDil\6rO 

raMHIIl>T 0Hl!8HOB. 

B 38KIIIDQ8HHe aBTOp B~pamaer 6naro,llapHOCTl> H.H.EoronJ0-

6oBy (Mn.) aa ueHHUe coBeTH 11 o6cym:zteHHe. 
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