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BBe.n;eIme 

B nOCJIe~e ro,IUi TpH rpYIIIIbl pemeTO~ MO.IJ;8JIeií o6cYJK,IJ;aDTCJI B \ I> 

TeCHoR CMSH .IWyr c .npyroM. aTo MO,lteJm I1ep,KOJIJUJ;W4:, $PMYJmpoBaHHHe 
B 1957 r. B paoore Epo.nOeHTa II ~epCJIH 7I!, KJIaCClNeCKHe npo6JIeMbl 

JeP,e~CJIeHHH pemeTO~HX ~p /2 H Mo.n;enL paSBeTBneHHHX no~~epoB 

/
I

37. SHa"tI.HTeJlLlUle yonexa B RSYtlemm 3THX MO.IJ;eJIeH CMSWIH, B nepsyn 
oxepez», c liCnOJILSOBalmeM MeTO.IJ;a p83JI()]leHIDt, OCHOBa1fHOro Ha llPflMOM 

nepe~aneHRR KJIaCTepoB li3 nO~e.IJ;OBaTeJIDHO BOSpaCTanmero q];!CJIa aneMeH ! 

TOB pemeTroI. MeTO.IJ; paanoaenaã 11 MallIRHHoe MO,n;~poBrome I10SBOJmJm 

nOHHTL MHOr-He saKOHOMepHOCTH poCTa KnaCTepoB c S8,ltaHHHMM CBolCTBaMH, 

o~aKO·qzCJIO CTporax peSY~LTaTOB B 3TOH o6JIacTH O"tleHb OrpaRRqeHO. 

naHHaR CTaTDH nOCBHmeHa Hsy~eHH1O O.IJ;»Oa TOqaO pemaeMOH MO,ltanR pa3

BeTB1lew 1l000000epoB, KaTOpaH OWIa aaasaaa MO.IJ;eJlLIO KopHeBHX 1l0Jl.H-

MepoB • 

Ha HSHKe reopaa rpa<I>oB paSB8TBJl8HHilli 1l000000ep npencraanaer
 
COOOH .nepeBO. ECJIH BeprnnHH rpawa COBn~aDT c yanaMH pemeTKH, a ero
 

paopa - c peopaMH pemaTKH,TO TaKO~ rp~ srBafleTcsr pemaTO~OH MO.IJ;anb~
 

pa3BeTBJIEHiHbIX llüJmMepoB. 8Ta MO,lteJIL I1pBI'O~a /5r .IUU! onacaaaa npe

.ne~LHl:DC yrJIeBO.IJ;opo.nOB, TaK K8K llpaBR1IbHO MO.IJ;eJIHpyeT yrJIJ:I Me1lUtY
 

CBsr3JIMn II ~KTH HCK.7IIQlIeHHoro OO'beMa. KaK I1paBMO, paCCMaTpHBaOTM
 

CWILHO pa30aBneHHI:ffi paCTBOp, xor.n;8 nOJIltlMepll He BSaRMO.IJ;elcTBYIOT mr
 
c .npyroM H Sanaqa B ~TOM CJIy~ae COCTOHT B onpe.IJ;eJIeHRH t{BCJIa KOH~


paUHit HSOJlll]JOBaHHOro IIOJIl'IMepa rrpa S~OM 'mana npopearapoaasmzx
 
MOHOMepoB. B ,Iij)yroH, qm:sH"tIeClGI OOJIee mITepeCHOH llOCTaHOBKe, pacoaae

pKBaeTcsr aHCaMOJIL nOJIRMepoB B .IJ;aHHOM OO'beMe. YSXü, CBoOO~He OT rro

JmMepa, C'lnTaIOTCJi 3aH.fITIDim MOHOMepaMH. TaKM MOHOMep-llOJI.HMepHaR: MO

1/	 ,lteJIL BeC:OMa CJIOJKHiJ He HMeeT nosa Y.IJ;o:aneTBOpUTeJIbHOro onacaaaa, 
I O~aRO Ol~3anOCL ,tlTO .nOCT8TOqnO B ~OM· pa3BeTBJIeHHOM rrQrrRMO- I

,1 pe B~arrRTL o~y BepillHHY, nOMeTHB ee I1P.QH3BOJIbHHM oOpaSOM. ~To6a 3a

.IJ;aqa CTaJIa TO'tffiO peuaexoã, B paoore /41 oaao noxasaao , lta1t MO.IJ;eJIll
 

nOMe-q8~ rm KopHeBUX ztepeasea CBHSaHa c aIJ;R.KJllIIlIeCltoa. MO.IJ;MDlD, pe

meHHoll B ,6 • B § I .n;aHHoif CTaTLH nOKa3aHO, tlTO pemeHlte MO,lteJlH !<r- \
 

•	 aeBHX .nepeBD8n MOXej 6HTh nonytleHO c nOMOmbro TeOpeMH Knpxro~ /7 , 
rrpHMeHRBmenca paRee 8/ K nepetIHCJIeHEID nnoTHoynaKOBaHHHX .IJ;epeBneB c 1 

I 

HYJIeBOit IlJIOTHOCTbJO MOHoMepoB. B § 2 PICCJIe.n;yeTCR TepMO;nrnaMHKa Mo,ne

JIR ~ npOHSBOJInHOH pasMepHocTR npocTpaHcTBa. B § 3 paspaóaTHBaeTCR 

Ma1'pwmIDi armapar ~ BlltmCJIeHIDI KOppeJI.Sil.T,ROHHHX epYHKItFd~ li BW:rnCJImOT

2 

-, 

CJI npocreãmae KOppeJIJITOphI - cpeztnee t{HCJIO aTOMOB nOJIHMepa c .n;aH-

Hon. BaneHTHOCTbIO. r	 • 

§	 I. KopHeBue nepeBDa Ha pemeTKe 

B ,n;anbHeftilleM H3JIOXeHHM HCnOJIbSYIOTCR CJIe.n;yromHe rrOHRTllR TeopHH 

rpaClJOB. ,UepeBO - CBR3aIiHHM HerrYCTOM l'pacI> •. ne HMeIOlJUÜí I..UU\JIOB cpe.IJ;J1 

CBOMX no.n;rpaqoB.~epeBO Ha peill6TK6 - STO no~paw peill6TKll,KOTOPHH eCTL 

nepeso., Kopnenoe nepeso - nepeso C OMOM Bll,Il;eJIeHHOií BçpnnmoM. l1:S0JllI

poBaHHaa BepillKHa. no o~pe.n;eJIe}umo. T8RRe C~TaeTCR RopHeBUM .n;epeBoM. 

OCToBHoe nepeno -- ztepeno , conepaautee sce ·YSJIJI rpa1Ja • .IDUI TOro, "tITOOll 

paanntlBTb pe6pa perneTRM R .n;epeB8, nOane;r(HHe oy.n;eM Has~aTb 3BeHb

~.	 ~ 
PaCCMOTpIDA npol'ISBOJIbHy!O u:eJIO'rnCJIeHHYlO peilleTH:Y • COCTORlI.lYIO 

H3JlrYSJIOB. 0603Ha~ "tIepe3 ~ -~{O~eCTBO Y3JIOB péilleTRR H "tIepes 

E -MHOJKeCTBO peõep, HaJlO.ilillM TIepnO.n;litleCIDIe rpamflIHue ycnoana, 3a,n;8

~a COCTOHT'B B~CJIeHIDi npoMSBo~en WYHK~ (TI~) KopHeBHX .n;epeBbeB. 

~ M At'z·' (~JX) == L G-(~/N'x):( 2X ~ (I) 

. J'V N)(+/~=JV'
rne G(A{ -I~) -'illCJIO pa3J1RtlHUX nOKpuTHa- pemerxa ;t{. xopae
BWvU'I .n;epellb.m.m c OOIItHM "tllIanOM SBeHbeB Nx • IIepeMeHHHM x l'I ~ 

M)jIlliO nplI,ItaTb cTaTHCTlJ1leCIGIl1 CMUCJ.I, TIOJIaraR. X=- e-j3;l<x. ~ = e-J3/tll , 
rne ;d - OOpaTHaJI TeMITepaTYpa. )l,x - X1IMIIOTeUD;H8JI SBeHa nozaaepa , 

/-<-Ji - XHMIIOTeH!.J;H8.7I ROpHJI nepena, 
Mo,n;eJIb sopaesax nepensen H30Mo.Pl>H8 MO.n;eJm OCTOBHUX nepensen aa 

Toif Jte peiaerxe c O.IJ;HHM ,IJ;Ono.mmTeJI:óHHM YSJIOM 1.{;, CMS8HHWA peopaaa 
co BceMM OCT~b~ Y3JISMH. Bseneaae ,nonOJIIDrTeJIl>nOn) Y3JIa B pemeTI\y 
RCnOJIb3yeTca 9 n reopza nepKoM!Um ,1QIJI BKJIIO~eHRH... "saeuaero ITOJIJI". 

YCT8HOBID3illeeCR naasanae 3TOro y~a B Jll!TepaType /10( ".n;eMOu" ( ~h?$t), 
KOTopoe H óy,neT HCnOJIhSOBaTbCJl B ,naJIbHefuuCM. AnH .n;OKa3aTeJIbCTBa HSO

MOI$IsMa paCCMÓTpHM rrpoH3BOJlblfYlO KOH<Iurr'Yparuno xopneaax nepeases na 
L . IIoCTpoHM OcTOBHoe nepeno na peue nce c .n;eMOHOM no TaltoMY 

npannny: OTo~eCTBHM co SBeHbHl~ OCTOBHOro .n;epen8: I) SB8Hbfl ,nepeBb

en aa :t: 2) peopa , coe;n:mm:KlUlte lWpHH nepensen c .n;eMOHOM. Tor

,u!l Ra~ YS8JI pemerxa óy.ueT ripIDiBMeJKaTb e,IU'llicTn8HHoMY nepesy , ,Uen

CTBRTeJIbHO t nce nepensa na peuie-rne CBRSa1íH c ,neMOHOM xepes cnoa xop

HH. a MOHOMepl:l T3IOKe .fIB.1I.fIlOTCJl Kopnenm.m: ,nepeBhHMR K TOJKe CB.R:SBHU c 

.n;eMOHOM. ITo3TOM:y nocrpoenaaã rpa~ noxpunaer nce TOtIKH pemBTKH, T. e. 

RBJlSleTCJI OCTOBHHM. I1;U\JIIi B 3TOM rpaçe OTcYTcTnYI0'r JIOTOMY, "tITO ' l1X 

lIeT aa OCHOBHOH .pelUeTRe no onpeneaenan, a ,n:eMOH .CBH38n c IC8.Jl\nHM .n;c

penon e,nmrcTBeHHOH. CM3blO. ~pal'MeHT KBa,n:paTHofi poncrrc.. c ;n:eMonOM, Yill

JIJÇlCTpnpYrcll.(HL{ 3TO rtocrpoeirae t npe;UCTRBJIBH na pRO. r. 

" al1.t.ihíit'UHg9 ~.HC~ ~..
IItIIYI Stc~eaOB2~ 

~6I1SnJtOTetiA 



a) 

Lj/;L/LI 
PHc.I.	 COOTBerCTBHe MeXÃY CHCTeMoH KopHeBHxpa3BeTBneHH~X 

nonHMepOB Ha KBa~paTHoR pemetK8 (a) H OCTOBH~M ~epeBOM 
H8 peweTxe c ~eWOHOM. KpeCTHK8MH nOMeqeH~ KOpHH non~wepOB.· 

Ma nony~eHHoro coOTBeTCTBnH ane~eT, ~o n~ OCTOBHHX ~epeB~eB 

aa pemerse c ,neMOHOM 6y JJ,eT orrpeJJ,eJI.HTI>CJl BhT.pB2KeHReM (I), rae ~ 
oaaasaer 'nICJIO 3BeH:beB OCTOBHOI'O nepesa, npnHa.wra~amn X H RMeI{}

II{IDC sec X ,a ~ - 'mano 3BeH~eB, HHUH.D;eHTHbCC .neMOUY H HMero

mmc aec l .,1J.Jm BWIHCJIeHRR:A' OCTODHHX ,nepOB1>OB o.nyDT MSTplttU{8SI 

reepeea o ,n:epeBDJDe .lúipxro<fla 7 • COCT8ImM M8.TplI~ 11 p8sMeps 

(...Jlf+ f) x (.Ar+ i) no CJIe,I(yIOIQeMY rrpa:swry ( 1Il Odo8US~lBa'I' YSeJI 

c HOMepoM i , t - .KOÓp.I:tmlsmtollHoe ttRCJIO pemo'1'rot): 

JUJ( ,'c/= O,OOJIn 

2+!jX' ,ewm ir:ri ri: O 

M~o -x ,eCJIR ~. yb V; ooe.znmenu p6dpoM, 

-1 ,eCJIR i a O jo" O Jm60 ia o, 
i " o,

O ,BO aoex OCT8Jl~HliX 0JrYtU1SIX. 

TeopeMa. Bce anreõpamecaae ,llorrOJIHeHmI .JtV· MB'I'pz~ M 
paBHH ~yr .n:pyry li ax o61I{ee SHaQeR2e eOT:& n~ ~onn OO'I'ODJWX ,llapBBLen 

Ha pemeTKe C ,neMOHOM. . 

lO.Ka3aTeHbCTBO rrpRBeJJ,eHO B lamre ~. Xapapa III/, OTp. IaI. 
CTPY.KTYpa MaTpRI~ M npocea: ,ItRaroHM:&HHO OJlOM8IlTbl paDJW 

cYMMe BeCOB, mUijI,lleHTHHX JJ,aHHOM;y Y8JrY pecep, H9,n:nsrollDJIbIWe BJI9MOHTll 

~cnpy~ reOMeTpHID pemeTKH. 

Ilpome BCeI'O BlfCIRCJIHTI> aJIreóprorqeOltOe ,nOIIOJlHOllUO Aoo , TaIt 

RaR eanasa BaTOM CJIYtIae CBO,I(HTCH It BJ:ltmCJIeImlO orrp0,llOJIRTOJtJI paasep

HOCTH ..Jl} OT rm:RJmqeCl(Q~ MaTpl:'IUbI, OÓ03HatUleMOa n ,llaJIliuottmOM A . 
IIOKaiKeM na npHMepe npocroâ Rna.npBTHott pmllOTIGf pOOMOpoM e,.x~. 

RaR rrPoM3BO,I4RTCH aTO BWllieJI8rme. IIOCltOJIli!\y HYMopaLt;M yaJIon n reope

Me Knpxrotfla BblónpaeTCJI rrpoR3BOJIbHO, óY,lleM]I,1UI aTott l.(f3JU{ TtOJIbSOB8TI>CiI 

,1J;eltap1'oBHl'Jt];l Koop,romaTaMR. MaTpln~ A DblJ:1JI.fI,I(K'l' CJIe.ItYlOIIlRM 06paSOM: 

4 

._--~-------

,.. (i-1)j) (sH (l~/) (l~j+1 f~{~/) . o o(i-1, j) .. o 1 +"X O -x O	 O 

• ooÚj-1) ,. O 1+4'1 -)( O . . O
 

(i)J) -X -'1 -e+4'j' - X . . . -x
o. o o' • 

O 
o •• o •t)+1 O . O -x :z+Ltx 

2-1 'tXo o oO • O -x O 
o •~+~)J) . 

BBI1,1.(y HaJIOiKeHHIDC Ha pemeTK;y rrepl'IO;z:J;ff~ecroIX rpaHl'I'illliX YCJT.OBl'IÍ1 Bbl


rr~HmOTCR YCJIOBIDr~K7I:wmOCTH ·A(~m)=.A(~';)H Jl (íZ+ ê)= A (k'), rne
 
/( = ( K1 ~ K2.) ,t71 = (rn, triz) - ztezaprona ROop.n;mraTbl Y3JIOB ,peIII8T

Im, r= u,~ e2.). ~ [)~.flz c /n tl-J )}
 

PiccioTPHM MaTP}UJ.Y R(n:it1) =ll'1" ez eX~ t 2lf l C7.! -+ ~ . 
To~.na 12 MaT.Pl'Iua	 " e

2 

B '=; R-iA R 
(2) 

6y;ueT ~aroHanbHoM C MaTp~H1m aneMeHTaMH 

0(- r) ~ ~ .A ( '2. 7f"" ZTM~) ~ f )
D Yl'\"YJ	 -= ,",n,. /na.nz. e;-) 4. == h1'~1 /1Iznz. m,Itt2.' 

o .~-;) 

r;ue J (f,f/1z ) ~ ~A (r") e t~k 
I<. 

OTCIO;ua g IJ 
I (1. 

detA = J~t B =: n n (?+4x - 2)( (OS 2~nf - 2".111)2x cP5 o 

"::f m={	 .., ~ 

B TepMO;rmHaMH~eCKOM npenane .t;..J (~OO CBo60,IOIaSI 9HepIWI na 
Y3eJI peIIJ8TIm pausa 2". 

k~- ~ fn Zf;K~: ~ e, -?v (2~Zff~~fÚ-2X"'5.<-2xmfB)d.(f3. (J) 
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AHa.."Iorn'qffiffi pacser ,D;IDI .IWyrwc T~OB pemerox ,n;aeT CJIe,I(yIOIIUIe BHpaJKe

H:Wl: 

d = I: 2[ 

p11 1 = .í. ) en (!t -t 2 x- 2 X CD5o<. ) de{,
L- .Al.l~ 21f o (4) 

d = 2, TpeyranhHaa: 

ln ~p(~n;Z í~ 
2.Tf

en- (H 6x-b cos« -2xúJsf -2xú'S(üIJ)J.<J;,( 5) 

, o 

reEcarona1l:DHaa:: 

~ 1r -= t &~ Tp' ) (6) 

d =3, RYCíH'IeCRafI, 

. em 'l~ll =.~~Jíí
2-tr 

.&('i+bX-b eo>" -2xClJY3 -ZxcosJ1d-.f! lr, (7) 

o 
rpaHeneHTpnpoBaHHaJl: 

2~ . 

O1 = J.. (((lYl ('1+ f2x-4x (~SJ..COSft +cosrJ. COS!'-t- COS; cosrj)JI..JadtJ
(M r4~ (21JJ3J)r " T' (8) 

o 

oCí~eMHO~eHTpapOBaHHaR:
 

2~
 

~ ~ = (~r.'}3 rrrt (1.+ 9x - fXCD>d.. Cl>SAcosrJJ~dAclr 
OI{1<. 2~ JJ) r r) (9) 

. o 
cl ~ 4, rnnepRYCíH'IeCKaH: 

21r d 
~ "1 ~ i- d ( •. ·Sll (r+ 2>< ;E({- C1JSd.c:) )dr(l. ... dc{J. .

(271) .) o t''C.{ IJ (Ia) 

llpHBe,n;eM Ta~e Bü~eHHe ~ CTBTCYMMH 3TOn MO~enn Ha peme~Ke BeTe 

c Koop,n;mmUlioHHUM tfHCJIOM ~' soropoe MOJltHO no.nytmT:b nenocpencraeaao 
H3 o~oMepHoro perneHIDI . 

21f , 

e., 7: = ilf SIn(:ujX-xe"::..X(J-f)e-'jd,;.. (lI)
5 o 

§ 2. AHaJm3 CTaTllCTlIqeCImX CYMM 

llo,wrorapH(pMH'IeCIme BHpWlteHIDI B (3-I1) ne OCíp~8JOTCR B HOJI:h rrplI 

IIOJIODTeJI:bHHX J:. H X ,nOSTOMY HeTpm3l:1an:CHoro qa30BOro nepexona 

B MO,n;eJIliI RopHet:ua: rr<>JmMepoB HeT. O~aEO npe,n;C'l'aBJIJIeT HUT8pec 3Ha'Ie

6 

aae IIOKaS8TeJUi' )... .13 aazoae aCHMUTOTxq8CKOI'O CTpeMJIemm CHcTeMIl K 

IIJIOTROH ynaKOBKe 

& (i ) (~.)
Â 

l./Y.V:o - J~ ~ X , (I2)

')e: ~ 
rJt~ .f~ =:;)( ~ X - ILJIOTHOCTb IIOJIHMepHHX 3BeH:ceB. BH60p rrepe

Me!JH0H B SaROHe' (I2) TpeCíyeT aezoeoporo noacaeaaa, l{eJIO B TOM, 'tlT0 
Beca 'f. H;l:- ae .f!BJIRIOTCR He3aBHCHM!lMR, TaK KaR OIm CBfISaHH 

ypaBHeImeM f,c + ja = i . lIo3TO~ qm3li{{eClGIM CMI:lCJIOM OÓJIa,n;aeT JImIJ:ó 

OTHOllIeIDIe 1:/X 
3aMeTHM, ~TO B rrpooTeÜilleM ~IYqae o~aROBHX ,n;epeBh8B c e~

CTBeHHHM 3BeROM, MOHoMep-rromrHa.fI npoozeaa CBO,IUITCR It aanaae o 

MOHoMepax H nRMepax. IaYHT 13 Hccne,n;oBSH ~ rro MaJIOH llHOTHOCTB 

~8poD ~ pa~ pemeToR·~ odHapy~ HeYHHBepcan:CHoCT:D nORa

sareza ).. B aHaJIOI'BrmOM aaxone, 3Ta BeJI:KrmHa SaBHceJl8 OT TIDIa 

pemerza, ,It7r.sI llHOTHOllal\YIO!IUIXCJi peneroa (Tpeyro.JI:DHOH, rpaH8ne.l!TpHpoBaH

ROa) 3Ha'tl8HHe j. COBrr~aJIO c KJI8CCH'IeCImM - BbNldcneHHHM .lJ)lff 

peIlle'I'Im Bere 'o; TeM JKe Roop.n;mraIUlOHIlliM 'tf3CJIOM. Ho ~ H8WIOTHorraKYlO

~CR (K:aa;n;paTHO~t., resoaroaaasaoã) - OTJm"liBJIOCI:: 0'1' aero , .' 

B HaIlleM c.1IY'tiae npH d = I mITerp1!poBaIme ,n;aerr 

22: 52" Joi.. == -f- (.2- )0/
.fx=1- '2if o .:c+2x-2.j(COS~ ~+qX,' 

OTcIO~a r- jx ~/Y~o (~)~ , .'1'0 ecrs J = I/2 .
 
B ·.ItBYMepHoM CJIY'tlae ~ npooroã KBa,n;paTHoA pemeTKJIJ:
. . 

2~ . 
~ l ((. d~1J3 __ ~3- J((~) 

f'1o ::;;. 1-l2~2. ))~-f4X-2xc.o5cl. -2XC00/3 - 1 7T 2-r4x '2-+4x, 
o 

r,n;e X(I:) - II01I!Iltlt 3J1JOOITlAecm:tl mITerpan: I pona MorryJLíI ,.
 

B npezeae MOTHO:! ynaKOBKK
 

1 f) ~ r-&L. 
- JJf i;h~o X X 

, AHaJm3 ~H.KD;Bít l11IOTHOCTH IIOJmMePHHX' SBeH:DeB ,ltJIa OCTaJI&HIlX ~YMepHllX 

pemeTOK ;D;aerr TOT xe aCmmTOTflecKJ.rlt·SaROH, KOTOPOMY COOTB8TCTBY8T 

aaaxesae JL = I_ 
.nna p8SMepROCTR TpH H BW!I8 npeoópasyeM rrO;ItllHTerpaJIilHoe BHpa3.e

aae CJIe.ItY~ oõpasoa : 

7 



I 

,.. 
I 

t 

2- f 21['; do<..-f . • • 01 tXq 
-~- - di> - x(Z1f)d -'. ~/x + 2 z: (1-C05 cX )c

o t·..,.'" 

IIOJIY'IeIIHint d -Mepmdt mITerpaJI 0/ ~ 3) OCTaeTCJI KOHetIHHM /12/npa 
JII060M 3Ha'Iemm: QTHOmeImR: é/X IIODTOMY 

1 o :;> ~ 
- f X 2-/X-»O X ' rqTO razae COOTBeTcTByeT 3Haqemno ).. = I. 

I, 

TaKHM 06pa30M,Mó~eHb .KopHeBHX ~epeBbeB o6H~aeT YHnBepcaH»HHM 

rrOBe~eHHeM B TIpe~aHe nnOTHO~ ynaKOBKH Ha ~UX pemeTRaX B pS3MepHoo

TSIX ~a H BHlIIe. 3'1'0 noaeaenae JmJISieTCJI reracomeOKHM B TOM CMl:lCJIe, 

qTO Mo.n;anh Ha pemeTKe BeTe c cOOTBeTcTBYDmmM KOOp~~OHHHM lIHCHOM 

o6JI~aeT TeM ae caMHM noseneaaex, ,I{eMcTIDITeJIbHO, IIJIOTHOCTb 3BeKbeB 

Ha pemeTKe BeTe 

1" . X I- - Z12/ x... J2) -1/2..fx = -{ - (1 + 2f 2: + (1 /' (~ . 

OTc~a npJI Cf = 2 {-fy tlx-!ó (s:t )1!z'
 
npa (J ~ 3 1- o ~ E..
 

f/ J x r/x....O X
 

§ 3. KoppeJW.lHomme cIJ.yH.K!!tW
 

B reopaa pa3BeTB1IeHHHX nOJIlIMepoB 6ÓJIDJI[oe BHRMaHJrIe y~eJIj{eTCH 'tJBO

JIeHHorq R3yqemm TaIGIX xapaKTepBCTH.K nOJllD49poB, R8K cpenaee R<>JIl[qeCT

BO aTOMOB o ,D;aHHoI BaJIeHTHOCTbil~ Ilon BaJIeHTHOCTbD nOBmfaeTCUI KOJm

'qecTBO rrpope8I'BpoB8.BIIIHX XlIMH"tIecmoc csaseã. B pemeTOtDíHX l&J,D;eJIHX aTa 

BeJIJIlDIRa IIpmmMBeTCJI paBHo1t w"c;ry 3BeH:beB nOJIllNepa, CXO,1Vlll4BXCH B ,D;aH

HOM Y3JIe. KaR 6y,IteT IIORa3aHO HlDlt8, M8TPJNHHt annapar r.t:>,D;8JD[ KOpaeBWC 

,D;epeBbeB rrOS:BOJIJieT nOJIYtmTb aH8JIlIITlIlIeoKHe BHpuemm lJ,7UI. pa3J1llqHL1X 
KOppeJUIIl,JIOmmx 1llYHKIJ;d BO noex BHTepB8JIe WIOTHOCTH nOJIHMepoB• .nnn 
npoCTOTH 6Y,D;eM paCCM8Tp:IB8TlJ KBa.n;p8TJIYD pem9TKY c .n;eK8proBHlOl opraMil 
~ .~ 0606e,,:I e.z. IIlBJmH aa .IUJYI'lIe Tmm: ,pemeTOK rrpOBO,rvrrCJI Tpmm-

8J1J,HO. 

J(a.l;ree 6y,IteT YJl06HO nOJIh30BaTbCJI nepeqx:>pMYJIlIpoArl MO~eJJlt sopae
BHX .n;epeBheB KSR 8UI~eCRol MO,D;anICTpanOR (AMC) 6 • 

IIyCTh B RaJlJtOM Y3JIe pemeTKH HaXO)J;J!TCJI QTpa7J1O!. e,I:tllBJAHoA WDIHH (B 

8.mnm~ M8iySe.nHoro paCCTOJDIWl). IIp:llllJDlI8M CTpe.mce aeo X " eCJD! OBa .l;n~eD'r E, B BeC ~ ,eeJD! ORa H8IIpaBJIeH8 R ~8J1ORy. Ilo'l'pe6yeM. 
l,

"tJ:T06a: CTpeJUm ae 06pasoBHB8JDll SaMRBY'l'HX rryTel B,ltOJI:L BX HaIIpa:B1Iemd. . 

HeTPY.D.HO nO.Ka38T:D, -erro AMe E:30Mo.t:$Ia MO.n;eJI..H RopHeBUX .n;epeBlJeB. ,I{elcT

BHTeJIbHO, ecza OÓ'DmmTh K8JiiJtY1O CTpeJIIty 3IEIDM nepena, TO na penerze 

c ~eMOHOM BOSHE:RaeT OCTOBHoe ~epeBO, TaR KaR B ~OM yane eCT:b CTpeJI

Ra no onpeneaeaan AMC.' V1 Ha060poT, eCJm ~OMY 3BeHY O.CTOBHOro ~epe

Ba npmmCaT:b CTpeJIKY B HanpaBJI8mnI RpsTlIaimIero nyTB no 3BeH:bSW .n;epe

aa R .n;eMOHY, TO B03l1l!.Ka8~ AMe. 
PaCCMOTpKM HeROTOpylO ROH!IMrypa:o;mo RopHeBHX nOJIIDJIeppB. Ha pRC. 

2a nORa.3aH Y3eJI pemerza c KOOp.n;lUIaT8MR (0,0), 3aHHTIDt ...z:tBYXBaJIeHTHHM 

8TOMOM. B yane (1,0) HaxO~TCH xopeas nOJIHMepa. 3TOMY pacnoaoaeaan 
TIOJIRMepa cooTBeTcTBY8T paonozoaeaae CTpeHOR AMe, rrpencraaaeanoe na 
pRC. 26. IIOHJITHO, l{TO WIJ{ Hax~eIDUI cpenaero R()JllfleCTBa aTOMOB no

JIRMepa c BaJIeHTHOCTblO,D;Ba <n2.), He06xo,ItBM0 BlflRCJllITlJ qeTIIpeX

TO'Ie'!Hbdt ROppeJIJITOp c qm:RCRpoBaHHllMH B yana:x. (0,0) li (O,-I) CTpeJI.Ka
. ~ '=""eME: B Hanpa:BJI8HWIX e-{, 2. COOTBeTCTBeHHO~ R CTpaHRaMH B Y3

aax (-1,0) R (O,I), KOTopIIe SaImMalOT JII06IIe peopa, RpoMe peoep B nan- ... . . 
paMeHl:lJit e~ H - e2 (miaqe B03HEKHeT Y3eH nOJmMepa c BaJIeHTHOCTblO 

60JIbmeM, 'IeM ,ItBa). 

.n;mr q,oPMYJIlIpoBIm penenra 3TOro B~CJIeHIDI paCCMOTp~ 60JIee 06

IIcrIO 3a.naqy,IJ,JI.H K CTpeJIOR B Y3JIax t{ , rI , ... , 'I(., ROTO

pHM sanpeaeao 3romMaTh HeKOTopIIe peopa, 3.n;eCb r= (("-I J ('2.) - ROOp

,Itm:lSTII yana. 0603HatfilIM npoR3BO,wnItyIO cPYHRUIm TaKHX ROHqmrypamdi xepea 
.~ ( 2,X). 1l0CROJThI\Y Ml:l HMeeM ;n;eJIO c AMe c or~eIDmMH aa pac-

ITOJIOEeHJite He.KOTOpHX CTPeJIóR, TO aanaxa BWD1ICJIeHBR: ~ ('J./ x) CBO

,D;HTCH no TeopeMe RHpxro~ R BH"tIHCJI8HRIO Onpe;n;eJIJitTanH HeROTopol MaTPH

I]Ji.K. . OlleBB,ItHH II RSMeli8HHSI, ROTopIIe. H~O npoR3BeCTlI c MaTPll 

~it A ,tIT06H nOJIYlIHT:b K: B crpoze , COOTBeTcTByoqeit Y3JIY rr, 
~aroHaJIbHHl BneMeHT H~O n~OXHTb CYMMe BeCOB pa3pemeHHIIX pe6ep II 

,IIOJIODTb HYJfJJ aJI~eHTH MaTpJ[DJi, COOTBeTCTBYDItlIe aanpenenmas HaTIpaB

JIeHlJJIM CTpeJlKH r;, • 8'1'0 R3M8HeHHe MOlIHO npe.n;CTaBl'ITb B BB,IJ;8 MaTpllUH 

.n;e<peKTOB S' , Taml',"tITo 

Ã ==.1\.+ s. 
Onpe.n;eJmM K - qaCTlIlIHYD ROppeJIJIW!omrYD CPYH1t1llIlO


K= 1('1/x)
 
1.. ('-IX) 

Tor.tta 

- det(Jl+?J) == det(l+ ~El).K. - Jet A (13) 

'an;eo:h leI. OSHSlISeT 06paTHY'J) R A MBT~, I - e.n;mm'"tIHWl
.fÔX jlJ MB.~pJtIlja. BlNIICJIemte IIOCJle,1tHero orrpe,D;eJDITeJLR: npouSBO,n;:e:Tc.a: 
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1 

(-1 1) 

a) 

, H,O) 

H ,-1) 

PHc.2. 

(0,1>

I '-'''I 
(1,1)

,.'''' 
~ 

(0,0) (1,0) 

I 6) 

(0,-1) (1,-1) 

CooTBeTcTBHe MexÃY cHcTeMo~ KopHeBHx pa3BeTBneHHHx 
nonHMepoB (a) H anHKn~eCKoA Mo~enDD cTpenoK (6). 

I 

I 
I 
Ia I 
I .... -

PHc.3. 

I I I 7f I I I I J"""," I 

I 1/ I,r I I 1/ I I'.... I t,r 

I }:V I I / I I ( J......... I . I 'I.: 

I .1 A I. I I I,L I I I ' 

PHc.4. 

~---- ,.I 
I ~ 

I 
I 
I 

Tep~HHan Cl, He HBnRD~~~cH KopReM,H cooTBercTBYDmaH 
ewy ROH~HrypânHH cTpenoR. 

0.5 

I 0.4 

10.3 

10.2 

I 0.1 

f 1. 
llnOTHOCTlt Y3,nOB «n i>

0.5
C BaJIeHTHOCThD t: H lJJlOTHOCTJ.. 

KJIaCTepOB <nKII) B 3aBMCH"OC'I'H OT .f 

10 

• 
,IJ;OCTaTOqaO npocro M3-S8 paspeaenaocra MaTpJlII1ll 'b . IIyoT:O, aanpn

,j Mep, B MBTpJ111te S OTJmlIH1l OT HjTJIH tIeTHpe MeMeHTa 8:t i , h-12.' 
Ô2i' ~2.' rorna.conaacao' (I3), 

,I .1\ 
;'-i

fi '"}-1 1-1 . ).(.\Ü -"-u,
1O O OO ') Õ~ 1 s, O o) ( "ri "l-i1.-,1

~ o ~2.o{ b2 '2.. O . ""21 .J.2~ '..). '2.3.( (Joio + O O O,( 
• lt ••. . . . ( • o.

(I.
 
,li
 

c 1-1 b, A-i. J-'! C- ,\-'!

i + ~t,.1.H + ~2 li ~J '-f'Z.+ "H "Z:z.
 

=-\j~~X+S,,A~/1 S,X;+V~'~~ }\~~ +bn i; 1+~~1-:2 + ~lJ1z'
 
j
O· O ~t~:+3z,1~z 1+~lt~1 

i 
, 
, 1'aImM 06pa30M, 

.i 
I 

K= I 1+ Qi ,  (14)
I 

rne MaTplIIJí;l Q. 'IIOJIYtIaeTCSI npa nepeaaoaeaza MaTPHU b II A-f ,
 
.1 B ROTOpmc BwrepKHYTH soe HYJIeBHe OTOJI61Ul ];I orpoza iMaTplIIUi S, 8 TaK


JKa COOTBaTCTB~a EM CT0JI6U;bI R CTpOKK MaTpHU;1:l K .
 
MaTpHIJí;l ~ 6un3 ~aroHaHH30BaHa O rrOMOm:OID wyp:oa-rrpao6paso

BaHIDI (2), rrosToMY };:1. rrD..1fytIaeTCH O rrOMOm:DlO oõparnoro npeoõpaaoaa ,~ 

HIDI r:pyp:be, H ee MeMeHTH ,1J;aIOTCSI BblpaJiteHHeM 

f, .. ~. IL -1 

Tfrr;)J)= LI eXf'{-trri[ m(~/-~') + n(~:r;.)]) Jm" 

rn::.-f n=.f 

zoropoe B TepMo,ItIDIaMJIqeCKOM npeneae ~) ~~ 00 rrepexonar B 

2.Jr 
11-~ ~)_ 1- ([exp[-l(f(f-f1)ri-l'(f12-l)z~ do( d;g. (15)
). l fi,~ -(2~2 U "2.J.2{x- 2 X(OS ~ - 2x cosj3 

OJ I

. I nrnr BIfiHCJIeHIDI MeMeHTOB MaTplIIJ;H g .x.,IJ;06HO rrpe.n0.!!lBlIT:D ~ 
B ~e CKaJI.ffpHOI'O rrpon3Be.neHM: Qrr' = L1r 'Lr , t r.n:e ~;:- - ,..-~ij. 
OTpoM MaTpRD;U ;u;eq:eRTOB b '"CrI - r'- ü.. oT0JI6eu; MaTpHUlll ~ A-:t . B CJIYtJ:a6 KBa,Iij)aTHoii pemeTroJ B6RTOp Sp OOOTOHT lI3 

IIJITn ROMrIOHBHT • 
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21fK-r !:(-1l~, ~f"'êi ,6.r'-ê'~ ,..0,r'"+ ê2 ,.6;,,-e
2

) , = _ = = li ~ CoSo( - CoS {oI.+AJ ddJ 
Q23 Q2~-()32 Q42. (2J9 Z )[ iZ+4'X- 2x coso( - 2xeoSfl ~. 

!
)\~-9>	 - ~ Irrp:PflI6M L\ i:f: ei panea BElCY CTpeJUm Y3JIa r B nanpasneaaa ± ei <, ~ 

ecaa 3TO aarrpaanemre aanpenreao, II HYJIID, eCJm paspemeso , IIepBaJI KO~ 

nO~Ta paBHa CYMMe Bcex sanpemeI~ BeCOB c ,odpaTHHM SHaKOM. BeRTop 
Lp paaea I, 

-t' -1 
~ r-i l-d	 :A - -"' J ..... - -j'l-i	 \ 
J	 ...... = -_ A-.- -:> ).Âr.-ê?) t'-J.~Jr, r-e2 / · .

L.Jr- /;r :> r-e.,« " 

,U1m :wL7I1OCTpamm: aroro qx:,PMBJUI3Ma BHtmCJmM IIJIOTHOCTl) TepwmarrOB, TO 
eCTb KorraqeCTBO aTOMOB ITOHHMepoB c BaneHTHOCTbD O~, rrpHXO~CH 

aa o,mm yaeJl penerza, ,1J,7IJI TepMIrnMa, HEl .fIBJUIICIIterocSI ROpHeM, COOTBeT
CTBYJOOU'Ie ItOHqm:rypa:I.l}m nOJIHMepa XI AMe nO.RaSaIUl na pRC. 3. Bsõe pex Ha
liMO KOOp,IJ;l1[HaT B Y3JIe TepMllliaJIa. I1yHKTJipHID.m .JIll1HR.IIMli OOOSHaqeHli 
aarrpemeHHHe pe6pa ~ CTpe~OK B Y3JI~ (-I,O), (O,I), (O,-I). ~ 

~aH}IOro qeTHpeXTOqe~oro ROppen.R:TOpa BeKTopH ~eweKTOB Blir~~T ~e

.n:Y~ oópaaOM: 

A, ,) = (-2-3X J o J x, x, X)
(~o/ 

~ 

(-x x o o o)11	 4-~o) == .J J .I ) 

~ 

-x o o o x)
.) J ) )L1(ql) = ( 

--x o o) X} o)
} } .,1(0,--0 == ( 

37IeMeHTH MaTIJ]lUtl Q BwmCJ1RlOTCR no qx,PMYJIaM 

1+Q1f==·Q.(2~ Q13-== Qi'-t= -QZZ-=-Q33=-Q4Lt= 
27f 

X (( -I - C05 o< deJ<.d 
:= (27f)2 J.) "2+'-IX-2XCDSd..-2x COSj3 y3} 
. o i 

I 
2,,-	 I. ~- - -~ ff co~o( - co~2r:;<. c/c< ri 

Q21- Q34 - Q4-3-(2JTj2U~rI.rX-2XCOSP(-2XGOs.J3 íS) 
o 

o 

IIO~CTaHOBKa SHaqeIDI~ M8MeHTOB MaTp:PIIJ;bI CL B (I4) naer BeJIirtmHy 
soppexaropa TepMHH~OB <n{> npa hpoH3BO~:&HOM ~/» . Pe3YJTh
TaTU BtrtlliCJIeHIDI KoJm1leOTBa TepMlnIaJIOB <n-l>npHBe~eHH aa pHo.4. 
AHaJIOrH'lliO Bl:ftmCJImOTCSI II ooaee ~OJItHH8 KOppeJIJII.nlomwe qiYHKIJ;m!, 
COOTBeTOTBYKlIU'Ie KOJmqeOTBY 8TOMOB <!l i> BaneHTHOCTII i. 

llRTepecHo C~BIDITb pe3Y~bTaTU paCqeTa cpenHero ~~~eCTBa 

aToMoB o ~aHHo~ BaJIeHTHOOTbID·B ITpe~e~e nnoTHofi;14iKOBKH c peSYJIbTaTa-
MIl, rrOJIYQ8HHbIMR nyTeM MallIWnmro MO~8JIHpo'aaHIDl (cM.Ta6JillIlY). 

HeKoTopus OT~~ MO~O 06~SIOIDIT:& wlenyromRM OéCTO.R:T~bCTBOM. 

B 6~bmRHOTBe pa60T ( K ~OTOpHM npllR~eEHT II padoTa /I4 ) Mo~eXHpy~ 
eTCSI CTaTHCTRKa o,ItHOI'O ITOJIRMepa, a B pacoaorpeanoã BlillIe MO~eJil'.l cy
meCTBeHHO KO~eKTRBH08 nOBe~eHR8 OnOTeMH nOJIRMepOB. 

Ta6Jm:Uf\ 

KyólIqeCKaff pemeTRaKB~THa.R: pem8TRa 

<n3><nql <ns) <nb)(ni>.(nz) <rl31 <n4) .( f:1i7<n 1! 
Pa-

O,OOOI0,00440,0450,2060,3I4 0,4300,0260,212do- 0,266 0,496
Ta 
/14/ 

,IlaR- 0,295 0,00030,00640,05I0,205,0,4IO0,3270,222 0,0360,4~7 
HaR:
paõora 

ITOSTOMY rrpR 8KCTparrOX.R:~ K nnoTHol ynaKOBKe aBTopH /I4/ RMeHH ~eno 
o 60JIee "pllX"JIHMH" KOgqmrypammMB. K TOMY ae mIR rrpllóer~ K JmHeftRoit 
3KCTpaTIo.IDUJ;m, .KOTOpa.R: BHOCRT B pesYJI:&TaT ~OnOJlHl'ITeJl:&Hy1O onm:ÓKY. 
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KopHHnOB E.H., npHe3~eB B.B. P17-86-168 
TeopeMa KHpxro~a B MOAenH KopHeBWX pa3BeTBneHHWX rronHMepOB 

C rrOMO~oI0 TeOpeMbI Kapxrodia BblQHCnHI0TCH CTaTHCTHQeCKHe 
CYMMW MOAenH KopHeBWX pa3B~TBneHHwx rronHMepOB Ha pa3nHQHWX 
pemeTKax. IToKa3aHO OTCYTCTBHe cPa30Boro rrepexoAa B TaKHX CH
CTeMax. 06Hap~eHo YHHBepcanoHoe rrOBeAeHHe TepMOAHHaMHQeCKHX 
(PYHKI1;Hl1: B rtpene.ne rrnOTHOl1 ynaKOBKH., Pa3Bl:!T MaTpHQHblH artrtap a r 
AnH Ebl"LIHcneHHH KOppen.fII~HOHHbIX ~YHKI1;HH MOAenH. BblQHCneHO cpen 
Hee QHCnO aTOMOE c ~aHHoA EaneHTHOCTo~ H KOnHQeCTEO KnaCTe
pOE BO EceM HHTepBane rrnOTHOCTH rronHMepOB. 

Pa60Ta BwnonHeHa B na60p2TOPHH TeOpeTHQeCKOH cPH3HKH 
üHHH. 

Ilpenpmrr Oõscmorenaoro IDICTHrYTa anepusix accnenoaaaaü. Ilyõaa 1986 

rrepeEO~ T.m.~YM6paHc 

Kornilov E.I., Priezzhev V.B. P17-86-168 
The Kirchhoff Theorern in Rooted-Branched-Polyrners Model 

Partition functions of the rooted-branched-polyrner rno
del on various lattices have been calculated 'by the K~rch
hoff theorern. The absence of phase transition in such a sys
tem has been shown. Universal behaviour of the therrnodynami
cal functions has been found in the lirnit of adense packing. 
A matrix procedure is developed for calculating correlation 
tunctions. Average nurnber of atoms with given valences and 
the number of clusters have been calculated in the whole den
sity range of polyrners. 

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