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On the Asymptotical Behaviour of the Model 
Systems with Positive Interaction and Sources 

The class of the model systems with positive inter
action of JJT type and sources is investigated in the 
endless system limit. It is shown, that the interaction 

·leads to weakening of the sources. Absence of the phase 
transitions of a certain type is found. The results are 
illustrated on the concrete model. 
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Ka:K H3BeCTHO, 3Ha"D!TeJI&Hffii rrporpecc B IIOHHMSHID'l psma qwi-

3JAeCKIIIX .IJBJieHH~ I cBepxTeKyqecT:&, cBepxrrpoBO.JtHMOCT:& H .II.P• I 
6WI ,llOCTHnlYT B COBPeMeHHO~ CTaTHCTJAeCl<Oil: ifMa:mte 6Jiaro,napJI 

~a11HO IIOCTpOeHHHM MO,lleJIJlM. B HaCTO.Illllee BpeMH MO,lleJI&HHH ITO,ll

XO,ll K HCCJie,llOBaHHD KBBHTOBNX CTaTHCTwqeCKIIIX CHCTeM 06~errpHHJIT, 

!IpR'IeM oco6W!: HHTepec rrpe,ncTa.BJJJmT pemaeMHe aa,n;a'W. l1ccJie,nyJI 

IIIX, MOJRHO 6HT:& YBepeHHHM, 'l:TO IIOJIYll:eHHHe peay,m,TaTH oTpaJKaDT 

CBO~CTBa CaMOH MO,llen:H H He HCKaJKSHJ:I OlliH6KaMH rrpH6~eHHOrO pac

'l:eTa. Ho, Bo-rrepBNX, "D!CJIO Henocpe.n;cTBeHHO pemaeMHX Mo,neJI:&HHX 

aa,n;a-q HeBeJIHKO, a BQ-BTOpHX, 3THM CBOHCTBOM 06Jia,n;aDT, Ka:K rrpa

BHJIO, nam:& rrpocTeilmHe Mo.n;ena, He Bcer.na ,nocTaTo11Ho xopomo oiiH

c~e pea,m,HHe ifMaH'l:eCKHe cHcTeMH. 

B TO JKe BpeMH, B COOTBeTCTBlm C O,llHOii l'!3 OCHOBHiiX KOH

ue~ CTaTHCTJAeCKOH MeXrumKH, !fl'r3H'l:eCKH~ HHTepec !Ipe,llCTaBJIJl

DT JIHlll:& rrpe.n;e,m,HHe IIPR N ~ oo xapa:KTepHCTHKH Cl'ICTeMH IN-

- "D!CJIO 'l:aCTKU 1. 
B aToa czTyauHH a~KTHBHHM cpe,ncTBOM l'ICCJie.n;oBaHl'IR psma 

MO,lleJI&HiiX CHCTeM .IJBJIReTCR MaTeMaTH'l:SCKH CTpom IIO,IJ;XO,ll, 1103BQ

JIJIRlltiiiH noJiyqHT:& aCHMIITOTH'leCKH T011Hoe pemeHHe xl aa,na'l:H. BrrepBHe 

Ta:Koa rro.u;x:o.n 6HJI rrpoeHeH H.H.Eoro.nm6oBHM B pa6oTe [r J , r.ne 

,ll8HO CTPQrOe OOOCHOBBHHS 60Jiee paHimX pa60T ITO TSOpm! CBepxrrpo-

X/ 
- T. e. pemeHBe, rrepexo,ll.lllllee B T011Hoe B TepMO,nmiaMH'l:eCKoM rrpe-

.n;e.ne N~O<o, A-+ 0<0 , A/N = canst. 3,nec:r, A - a,n;,n;H-

THBHHe Be~ /o6b6M H T.,ll. /. 
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BO,IUIMOCTH .UJLH oco6oro CJIJI'lM ny.neBo~i TeMIIepaTyphl B = 0 • Bno

CJJe,UCTBHM O.n;JUILI M3 aBTopoB I H.H. E. I 6w:ra rrocTpoeHa crreiJ;Ha.n:r,

Hasr T8XHIDta MCCJJ8)J;OBaiDJJ! TaR OrO l1 .npyrmc TMITOB sa;ua'l, OXBaTlffiaJO

H1M o6L'jMM CJJY'Iall e ;? 0 I Cl,!, B '!aCTHOCTl'l {3-4 J I. 8TM M€TO)J;hl 

H8l!IJin !1p11M8H8Hrte !IpH H3JI'lCHMM RBa3HCffi'IHOBbllC MO)J;8Jiell [5-6 J , B 

TeopHI! MarH8TJU<OB [7 J , IIpH JlCCJie)J;OBaHHTI H8I\OTOpl:tt MO,ne.ne:il: 

cT18pp08J18l\TpHKOB [_R] , B T80prlli Jia38pOB [ 9 J M B H8ROTOpbllC 

,n:py:rmc sa;ua-qax CTaTT!CTM'l8CROii M8XailliRH. 

B .urumotl pa6oTe c e,nHHoit TO'!IHI apemm paccMaTpH:aaeTcJI ,n;o

cTaTO'lHO :mrpoRH]:\ KJiacc MO,IJ;8JII,HbllC sa;ua-q C llOJ!OillliT8Jl.OHblM B3al1MG

,n;eiccTBII814 C HCTO'llUU{aMll. C.ne,n;yeT OTM8THT:O, 'ITO H8ROTOphle ROH

ItpeTHile MO,Il;CJll1 H3 ::JTOrO 1\Jiacca l!CCJj8)J;OBaJIHC:O paHee B pa6oTax: 

[ 4, 3, I0] • ;;[u DlllOp~JYJilipyeM H MCC.JiB)J;yeM sa;ua'ly RBK MaTeMaTH'iec

t:yro, a :JaTeM fiPOJ!J!Jj]QCT:plipyel,! liOJJY'l8HHhl8 pesyJII,TaTbl Ha ROHRpeT

HOM Mo,neJili /tro,neJII, HsMnra c ,na.m,no,neii:cTBHeM [raJ I. 
PaCCMOTpHM I\Jiacc MO)J;8JII,HblX raMHJII,TOHHaHOB BM)J;a : 

+ * + HN =TN-t- N~ JNJ,V -N(VJ',v+VS,v),~?O·/I/ 
3,nec:o N -11"1!'[ 'll1CJIO '!aCTID.i, MJIH rrponoprwoHUJII,HaJI eMy BeJ111'illHa, 

3 I ~ > 0 I, V M D*- rrapaMeTpH B3aiUiio,n;eitcTBMJI; TN = T'N*, 
~ u J";t- orrepaTopll, samwR!llHe rrapaMeTpH'ieCRM OT N • B ROH

RpeTHbllC /.!O)J;8JU!X o6H<JHO rN O!lliC!1BaeT 11 C06CTBeHHO CRCT8MJ
11

, 

BTopoe CJ:araeMoe B I I/ - B3ffiiMo.n;ei1cTBRe , a noc.ne,nHee cJ:raraeMoe 

/IICTO"l!HMKII X// - BH8Ilffiee B03,Il;8MCTBII8 na"co6CTBeHHO CMCTeMy" /Ha-

X/ ''V!CTO'!HIIKaMl1 11Mbl Ha3b1Ba8M Tpeue CJ:raraeMoe B /I/ ; TaKaJI 

TepMIDIOJIOI'HJI MCIIOJII,3yeTCJ! B HBKOTOpbllC ROHRpeTHbllC MO)J;€JIRX /CMo 

HaiTIJHMep, [II J I. 
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1IpiiM8p, ,n;e:il:CTmre BH8InHero MarHHTHOrO IIOJIJI B MO,IJ;eJJSIX Ma!'HeTHKOB/ • 

HHor,na HCTO'lffi!KH BBO,IVlT B raMi'IJII,TOIDlaH HCKYCOTB8HHO ,IJ;Jlfl CHJ!THJ! 

cTaTHcTH'!eCRoro Bl:lpOllt,ll;eHHJI /RBas:acpe,u;Hlle , [II] I. 
B COOtBetC'IBHH C ~ IIpmmm:laMi'I IIO,IJ,XO)J;a [z], IIOCTpoHM 

,II;.IDI MO,IJ;eJII,HOro raMHJILTOHl'IaHa /I/ "a.rrrrpoKCHMHpyxmHii" raMHJILTOIDl

aH 1-\ ~ (C), samrcauni:il: OT KOMIIJI8KCHOrO napaMeTpa C X/ : 

-If- + * 
H~(c) = T- N(~T+"l:J)-Ng cc, /2/ 

r,ne r = V- ~ C • 0rMeTl'IM, 'ITO onepaTOP /2/ :HMeeT 60Jiee npo

CTYRJ CTpyt<Typy, '18M /rJ , IIOCROJILKY He co,nepoT YJK8 CJiaraeMoro 
+ 

THIIa J"" J" , 
He'!Hwc N 

B '!aCTHOCTl'l, OH MOlleT 6HT:O "TO'lHOpellaeMI:lM" IIIJli Ko-

' ,IJ;aJJte ecJm /I/ 8TZM CBOftCTBOM H He 06Jia,I(aeT. IlpM 

cneiJ;HaJILHOM BH6ope napeMeTPa C M IIIJli HeKOTOpWC ,IJ;OIIOJIHHTeJI:oHhlX 

IIpe.IJ;IIOJIOJiteiDIJ!X Mbl ,IJ;OKaJJteM acHMIITOTH"l!eCKyxJ 6Jm30CTI> CBOOO)J;HbllC 

aHepmt! -f. .v = f [H 111] H t ~ = t [ H ~J H Cpe,D;IDIX ( J )li H 

(J")I-\o' r.n;e, KaK o6wrno 

.u. + 
f [ .u. J = - ! eVI Tv- e ~ :u. = :u. , 1::,1 

:u. 
Tv-:Q;e--a + 

<)'\ = :u.. ':U..=:U... 14/ 
JS ):u. Tv- e- "l9 

OmicaHHaJI cxeMa xapaKTepaa ,IJ;.IDI Bcero rro.u.xo.n;a [r-IO J. B 
8T01t CBJI3H CJie,IJ;yeT CRasaT:o, 'ITO TepMO,I!;HHaMH'I€CRM ::IKBHB8JI€HT

HOCT:O MO,D;em.HOrO H armpoKCHMiiPYJ!lltero raMHJILTOIDlaHOB MOJKeT HC

CJie,I(OBaT:&CJI H Henocpe,D;CTBBHHO Ha ypoBHe orrepaTOPOB raMHJILTOHa 

B cpasy JipH HeorpamrqeHHOM 'l!liCJie t~aCTHn [12-14 J . B TBKOM IIO,IJ;

XO,IJ;e npBXOn&TCJ! HMBTI> ,neJIO, B qaCTHOCTH, C npocTpaHCTBOM COCTG-

x/ HJmeKc N HHor,na ,nmr KpaTKocTH onyCKaeM. 
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.F!HPIH, !Ia KOTOpoi., ,netl:CTByeT raMHJI:&TOHl'!aH. 

C!JlopMyJIHpyeM .norroJIHHTeJI:&Hble ycJIOBH.FI. Ey;neM rrpe.nrroJiaraT:& 

OrPaHlilJeHHIDIM CJie,JJ;yiDltl!e Cp6,ll;HIII6: 

< J N l"H ~ ~ ('v\ 1_ ? /5/ 

+ + < KN KN + K,v KN )H~ ~ 2. M ~ /6/ 

r.ne K N = H ~ J" N - J" N H ~ , H ~ = 1-\ ~ ( cl\f). 
3,nec:& IV\ 1 z M rrpe,nrroJiaraiOTC.H He saBPIC.Ril.ll'IMl'l oT ;V , a 

CN- CI18IJ;HaJI:&HO B116paHHOe 3HatJeHHe rrapaMeTpa C /CMoll7/ ,/26//, 

H~ = H~ (c..v). YcJroBH.fl/5-6/ anToMaTlf'!eCKn BlliiOJIH..fli!Yl'C.fl, 

B '!aCTHOCTPI, ec~ orrepaTOp11, TaM ~ypzpyromne, Y.QOBJieTBOp.HDT 

CJie,IJ;YJ<mHM OrpaHH'IeiUI.F!M ITO HOpMe : 
+ + /J\3 

ll~lif:fv\j,_,II'PNJ"...,-.TN'f'...,\1~ M2., 1\J;,J...,-,J...,JN\\£ N · /?/ 

!IpYI STOM ,JJ;Jt!I Be.ID1lJHHbl M H3 /6/ H8.XO,ll;l'!M, HCI10JI:&3Y.FI IIOJIY-

'13HH06 HPillt6 H63aBHCHMbiM o6pa30M HepaBeHCTBO /37/ 

M = Mt. + M3 I vi • /8/ 
nJI.H ,naJI:&HeMillero Y.Q06HO BBeCTH CITeiJ;HaJI:&H06 0603HatJeHHe 

,_,; 

H ,n.r..FI t-\ !IpH ~ = 0 : 

~ + * H = 'T' -N(VcT+v<T). /91 

3a.MeTPIM, KCTaTl'!, '!TO 

H ~ (C)= H ,.,Ji) -JAil C \ '; t [fl 0 {Cl] == t[H(l)j-~\CI~IO/ 
Ey,n;eM ClJPITaT:&, 'ITO raMHJI:&TOHHaH /9/ RMeeT ,nocTaTotJHo rrpocTyx> 

CTPJ'KTYI>Y, Till\ '!TO COOTBeTCTBYJ<lllM ITJIOTHOCT:& CB060,JJ;HOii ~!Heprmi 

J N = f. [H...,] /a BMeCTe c TeM H f[H ':t J I CY!IlSCTByeT, MOllteT 

61IT:& BbllJl'ICJieHa B .HBHOM BH,IJ;e Xlli 06~aeT cnE,IJ;~ CBOiiCTBOM 

x/ liJm ITO KaKl'IM JM60 liHbiM I!pl'llJHHaM t [H J y,n;o6Hee ,JJ;JI.H lii3ytJe

HH.FI, tJeM .f! [H] IIpH ~ =/= 0 • 
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CPIMM6Tplm : ,....; .-J 

~,..., (v)D) = +N (lvr)=-fJII(rz~)~r.ne'l= 1v1. ;n; 
()qeBH,JJ;HO, MOJI!HO pacCMaTPllBaT:& +JII KaK lJeTHyiD @yHKURIO 'L - ,-' f:JII('t)=-t?N{:-'l). 3a,IJ;aHHyiD Ha BC6~B6!1l6CTB6HHOH OCR (-CXJ 7 +0Q)• 

!Ipn STOM 6y,n;eM npe,JJ;ITOJiaraT:&, '!TO +AI {-z.) I!pliHB,Il;JieJKaT KJiaccy ,Il)38JK,ll;bl 

HerrpepHBHO·~~peHURpyeMHX BO BC6M o6JiaCTPI orrpe,neJieHPI.H ~yHKUliJ5/ 
r-' "" 

PI CY!Il6CTByeT 1Ip6,ll;6JI:&HM giyHKUH.H +oo ( 'L) = t. (-'L.) 1'!3 TOrO llt6 KJiacca, 
00 

nplilJeM Ha Bcm<OM sa.MKHYTOM MHollteCTBe 1 'LI f: R , R --;- o , rroCJie.no-
rJ ,.J ,..; 

BaTeJI:&HOCTPI .f."' , f _/; PI f II paBHOM6pHO CXO,ll;RTC.H COOTB6TCTB6HHO 
,...._ rJ N 

K f oo , ( f <><l )I , (! 00 ) 1J •,...., 0603HalJPIM, B lJaCTHOCTPI, tJepe3 ~ J\/ OI.L6H-

K y MO,JJ;YJIR pa311 OCTl'! t N PI f <Xl : 

11 # {rt) - 1
00 

(1.) ) ~ VJ N -7 0 lipPI AI '7 O<J./I2/ 

0rM6THM Ta.K:a:e, '!TO H3 C,ll;6JiaJ!HhlX rrpe,ll;IIOJIOllt6HHH BbiTeKaeT paBHOCT8-

116HHM OrpaJ!lilJ6HHOCT:& 110CJI6,ll;OBaT6JI:&HOCTI1{tf.z)1B.a MHOllt8CTBe lclfR: 
r-J II I .f N ( rz ) ) ~ B . I 13/ 

CJie,nyeT CKasaT:&, '!TO rrepetJPICJieHHble yCJIOBPI.H Ha c)lYJ.1KlUU! .:s( ll, U) He 

orpanwnmam 06lllHOCTH paCCMB.TpnBaeMOH sa,n;alJPI, l10CKOJII:.KY JIBJI.fliOTC.H 
[~2.,15] 

JIH60 CTporo ,JJ;OKa3aHHID.!Ii npr; ,ll;OCTaTOlJHO ecTeCTBeHHhlX !Ipe,ll;IIOJIOllteiiH!lx:, 
,.J 

JIH60 BlliiOJIH.f!KJI'C.FI, Kor,na -f 1.1 MOllt6T 6biT:& DbllJUCJieHa RBHO. 

HecoMHeHHyiD aBpnCTI!lJecRyro ueHHOCT:& npe,ncTaBJI.F!eT siiillme CJie.n

CTBPiii, K KOTOpbiM !IPHBO,II;HT ,no6B.BJieHHe D raMl1JI:&TOHJ1aH T oro PI.IDI ,npy

roro cJiaraeMoro. B nameM cJiyqae ~&< noKaJKeM, '!TO B npe,neJie IV ?oo 
-t 

,JJ;068.BJ!eHHe B /9/ ITOJIOJKHTeJI:&HOrO B3allMO,ll;eJ:iCTBH.F! ~ N .J J IIpHBO,lJ;llT K 

OCJia6JieHIDO HCTO'ffi.l1KOB IB ClvlliCJle HepaBeHCTBa /:37//, '!TO, B CBOIO O'!e

pe,JJ;:&, ne,neT R crreu;naJI:&HOMY HepaneHCTBY ,nJIR cpe;n;mnc I 44/; B cJiyqae 

lite OTCYTCTBPI.FI HCTO'!Hlll<OB I 1-Y I = 0 I B38.11Mo.neHcTnHe oRas!lBaeTC.H 

HecyuleCTBeHHbiM rrpH N...., 1Xl • 
---------5/ Tpe6oBaHl'!RM Cl'!MMeTplm n ,ll;Hcfdiepem.urpyeMOcTn y;noBJieTnop.HIOT, H8.1!pH-,.._. * DO 

Mep' cDYHKUl'lll' rrpe,ll;CTaBPIMble B BPI,ll;e p.R,na f ( v) v ) -= L c "1 I p I 'i ': 
1'1==0 
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BepHeMc.fl K Hamefi sa,ua"!e. BBe,neM o6o3Ha"!eirne: 

H1(c)= H-H 0 (C) =!1/g(--s--c)(!-t) II4/ 

H paCCMOTPHM BCITOMOraTe~HHH raMH~TOirnaH 

Ht = Ho(c) + t H1 (c). liS/ 

~ COOTBeTCTB~e:!1 CB060.n;HOH 3H8PrHR Herrocpe,ncTBeHHHM ~qqe

peHUI1POBaHH8M MOlKHO ,IJ;OKa3aTJ> COOTHOIIl8HH.fl, He 3amtC.lllltH8, KCTa-

TH, OT RoHKpeTHOii: cTpy:KTypbl oneparopoB H 0 
z t-\ 1 

[2 J: 

'dtt = ~<H1(c.))lit ' ot 
OTC~a H8ITOCpe,nCTB8HHO C~,IJ;yeT 

Jfftc:...o. 
-~- - :J 

'dt"L 
II6/ 

0 L +N - .f:; (C) f:. ~ <H 1 (C))Ho{c). /I7/ 

QqeB~O, U8HTp~Ha.fl '!aCT!> HepaBeHCTB II7/ MHHH~Ha rrpz BQ-

6ope C H3 ycJIOBH.fl a6COJI!OTHoro MaKCHMJ'MEl <PYHKUHH .f ;5 {c), 'ITO 

rrpHBO,n;HT K KOMIIJI8KCHOMY ypaBH8HHJO: 

C = /_J""NJH~(C) • /I8/ 

fuiJKe ITOKa3aHO, '!TO OHO BCer,na HM38T e~CTB8HH08 H OrpaHH'l8HH08 

no MO.D.YJIIl perneuue, KOTopoe Mbl o6o3Ha<m:M C N. IIOJiara.fl C = C-v 

s/I7/, Haxo,nzJVtx/ 

0 ~ -f.v- .f'_::,(c 111 ) ~ ~((J"-<:r)H~)(J-<j:/H~)JH~/19/ 
Mcrro~T>3YR ,naJiee crreun~Hoe BCITOMoraTe~Hoe HepaBeHCTBO 

[2 J ,MOJKHO oueHHTT> rrpaBYJO "!acT1J I I91 'lepes BTopse rrpoH3BO,nHble 

OT CB060,nHOll 3HeprHR; ITO~aeM 

~ % () fo- 1( d~t 0) (-1!£.) {6J..M'l) o ~ ,.."'- N (c"')~ ~»- oJ}iJtJ~ + ~ -ovovY- - ~ 7 /20/ 

r.ne 2M~ orrpe,neJISieTCJl <PoPMYJI0:!1 161 RJM /8/. 

x/ .IlJIR: orrpe,ne.neHHoro K.nacca MO,ne.m.Hsx c:acTeM MOJKHO Herrocpe.noor:seH

Ho ITOKasaTJ>, '!TO KoppeJIR:Top B IIpaBOH 'laOTli /19/ OYT:& BeJIJ!'UIHa 

nop.a;n;Ka 1/1\1 rrpH N ~ oo. 
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Cneun~Ho oroBOPHMCJJ, 'ITO B rrpaBoa "!acTR j20/ ITPH ,IJ;PicpcpepeHunpcr 

BaHRR +; ( vJ ~ c AI) naprueTP C AJ C"!HTaeTCJl ifli!KcMipOBaHHblM. JlpyrHMH 

CJIOBaMH , B <PoPMYJie /20/ 

d~i?/dvdv*= [a21c~]-l)/dt ;;>{] r:= v-c.v(v1 v~J. 1211 
B COOTBeTCTmm CO c,n:eJJaHHHMI'l npH ITOCTaHOBKe sa,ua"!U rrpe,niTOJIOJreHl'Ul

MI! oTHocnTeJIJ>Ho WYHKUH~ {f"'} :ae~s /21/ orpa.HH'IeHH rqm Bcex N : 

f(ai.f~/dv)v*)\c=c,(/c\)JS) \ £ B. 1221 

TaKHM o6pa.30M, HP.e6M C~,D;ym!YJO OUeHKy .n;Jl.li pa3HOCTR CJQ6<WibiX SHep

rn:R, Bbl'IRCJI.R.eMHX: llO MO.n;e~HOMY H arrrrpOKCRMHpyRJJt8MY raMRJll>TOHl'laHaM: 

0 =. + N _ .f o (c ) f:. ~ B + ~ (12M2.. B 2.) 1/3 1231 
N N N N f./3 , 

r.ne 2M2 orrpe,neJIJJeTCJJ @oPMYJioft 16/ RJIR IB/. 
CJre,nyeT CRasaT:&, 'ITO Tpe6oBaHHe orparu!"!eHHOCTR BTOPI:.lX IIJl0113-

BO,nHblX /2.2 I RBJISieTCJl rrpRHmtiTHaJI:&HblM n o6ycJIOBJieHO rroJIOJKHTeJJ:&HOc

TT>JO B3aRMO,IJ;6~CTBUJl. B CJIY'lae OTpJl'UaT8JIJ>HOrO B3aHMO.n;eiiCTBRJl 1U.t38T 

MeCTO HepaBeHCTBO, aHa.JIOrH'IHOO /20/ [ 2] , r,ne B npaBYJO '!aCT:& Bx:o-

~T 

d'!. f.N/~vat /24/ 

KOTOPa.fl ,IJ;JIR: MHOI'RX KOHKpeTHbiX MO,IJ;eJieit, rrpe,nCTaB.1I!!lilllHX Cllllt8CTBeHHiol}l: 

RHTepec, HeorpaHvl'IeHa B TO'IKe <fasoBOro rrepexo.n;a rrpH N ~ OQ • Blec

Te C TeM, rrpOB3BO,IJ;HBJI /241 ITO cpamieHHKJ C rrpOR3BO,nHOR /21/ "npcr 

Jll8" saBUCHT OT V , V :Y., llOCKOJIJ>KY B /21/ ecT:& eme CJIOJKHaJI 3a.mlCB

MOCT:& OT V, V)f- 'lepea C..v(V,;ij. ''HOpM8Jil>Ha.fl" ::SamtOHWtC'l'J> -tAl 
OT V , V,Y. R ll03BOJIJreT B OJIY'!ae OTPHUaTeJI:&Horo B3aRMO,IJ;elc'1'BBJI(f£0) 

rroJIY'IRT:& I crreun~HblM o6pasoM ycpe.nHAA aaaJior HepaBeHCTBB. /20/ I 

6Jm30CTJ> CB060.n;HblX 3HeprPI2,HeCMOTpJl )fa HeorpaHH'l8HHOCTJ> BTOpbiX 

rrpOR3BO,nHHX. Ho ,IJ;JIR: ITOJ10DT8JI:&HOI'O B3aRMO,neiicTBllJI B CJIY'lae H8-
'i'J, ::af-

Orp8HB'16HHOCTli dt.frn IH~ rqm N...,<K) ,n;JIR: HeKOTopbiX SHll'leul 
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rrapaM8TpOB, MO;KHO !Tp:llB8CTH IIpv!M8pbl, I<Or;n:a 6JM30CTH CBOClO;n:HhlX 

3HeprnH MO;n:em.I~R H arrrrpOKCHMllPYJWI8M CHCT8M Boo6!118 HeT. B CJiyqae 

,...../ * Jt:e orpaHw:!eHHhlX ;:}~ .(.' 111 )l 'de , Kor;n:a 6JII130CT:o cBo6o;n:HhlX sHeprHfi 

1II.!e8T .MBCTO 1231; ClHJIO 6bl lll!TepeCHO IIOII11T8TOC.ff 0606ii{HT:O CX8MY pa6o

Til [2] C i\8.l.ll>IO ITOJIY'lliiT:O ,:n:Jl.ff CJiyqaq ITOJ!OliillT8.1lliHOrO B3aliiMO,:n:efiCTBii.ff 

OJ\e1!Ky 6J.!H30C'l'H +N 11 .f:.v" , He saBHC.ffll!YJO oT B 1221. QnHaKo Ha 

8TOM ITYTH B03lll'll\8KYI' CY!I18CTB8Hl!bl8 Tpy,n;HOCTH, CB.ff38HHbl8 CO CJIOJKHOH 

3aBHCHI.1~CTOIO ITIJOH3BO,IUlhlX D !IpaBOii '!aCTH /201 OT V , V -}Eo • 

}ITaK, CIIpaBe;n:J:IJ:Ba OUeHKa /231. C ;n:pyroi\ CTOpOHbl, Y'ffiTblBM 

I IO/ 11 I I21 ' l1Me8M : 

I .t~ (c)-+~ (c.)\~ ~N---:> o rrpn N --7 0<1 • I 25/ 

J1CII0.1lli3Y.fi OIIpe,:n:eJieHI:!e rrapaMeTpOB C.,v H c_ 00 : 

+ ~ C~) = ~0: -f Z (c) , f o (coo)= ~1:,. +C:,(e)/261 
(c.) 0<:> (c.) 

ll Y'JHTblBa.ff /231, Haxo,:n:HM OKOH'!aTeJIOHO : 

1-t-N - +:::, (~) \ ~£IV+ rtN = 'i_/v --» o ITpv! N-? <X.). /
271 

S;n:ec:o CN orrpe;n:eJIHeTC.fi rrpanoH '!aCT:OIO 1231. AcHMTOTH'!eCKM 6JIH30CT:o 

CBOClO;n:HblX SHeprHil, TaKHM o6pa3orll, ,:n:OI\83aHa. 

HIDKe HaM !IOTpe6yiOTC.ff 118KOTOpble 0611U18 CBOMCTB8 cpyHKmrli ~ H f • 
I1pn STOM, Hap.F!;n:y C V H j)~ Mbl 6y;n:eM HC!IOJI030BaT:O B8!118CTB8HHbl8 

H83aBHCHMbl8 rrepeM8HHbl8 T[ H tp 

rz.. = I D I = ( v v * ) 1 /t. 7 'Z ~ 0 ::~ 

·e i'f = ( O/v 'Jf-)9~, of:::: If.:::... 2..1;. 
/28/ 

B ;n:aJI:oHe:fulleM BaZHYJO poJIO 6y;n:YT HrpaT:o cJie;n:YJWIHe tfJyH.IJ;ar<~eHTaJIOHHe 

HepaBeHCTBa /CBOHCTBO BHITyKJIOCTHI : 

- ;;H.j 
d'Z"l ~ o, 

';)2-fE 

?-z.'L~o~ 

10 

/291 

1 
+ 

" I 
~I .. 

rrpe,:n:CTaBJJ.fll!lllR8 C060fi p83HOBR;n:HOCT:O HepaBeHCTBa 1161. 

B Cl'I.JIY '!eTHOCTR R HerrpepHBHofi .:n:Rclxl:epeHURPyeMOCTH IPYHK-
~ -

Ulill t. (•-r-) IDII88M ~ 
d ~ \ - = 0. /"JOI o'1. 'Z.=o 

C y<!BTOM 1291 OTCIQD;a Her~,:n:JieHHO CJie;n:yeT 

d ~ = r MOHOTOHHO H8y6l:lBaRlllM J 
o -z:. L [pymnm:JI 

OTMeTl'lM e~e CJie;n:~e o'!eBR;n:Hhle paBeHCTBa : 

(-;r)H-

<:J);:; = 

.ll __ 'd.f.ei~P 
dv''lt- - n 2.. ' 

roJ 

'df = _ 21. ei'f' 
'dv,.. o~ 2.. 

~0. lUI 

132/ 

PaCCMOTp:llM Terrep:o ypaBH8HR8 1181, , ROTOpoe y;n:o6HO 3aiTRCaT:& 

RaK ypa.BHeHRe ,:n:JIH orrpe,:n:eJieHR.ff KOM6HH8lll11'l Z = V - ~ C : ,..... 

~ +- ~ (- ;-f?~(l:l)) =- v . /0J/ 

l13 1331 R 132/ BR;n:HO, 'ITO gJa3bl 'lliC8Jl ~ , C R V COBri8,D;B.BlT, 

B '!8CTHOCTH' rrpR Belli8CTBeHHblX HCTO'!Hl'lK8X I v = ± rz. I ' 
~ H c Be!l1eCTBeHHH. ,UJIH orrpe,neJieHWI f = I~ \ ocTaeTc.!I 

ypaBHeHRe .--' 

f i- ~ (- ;_;) - 'l, 134/ 

JieBa.!I "l8CT:O KOTOporo .!IBRReTC.!I HerrpepHBHOH R MOHOTOHHO BOSpa

CT8.DI{eil: <}iyHKURei! oT f I OM.I3I/ I, IIPH aToM 

{ 

0) 

[ JI8B8..!I "l8CTI> 134/] = ~ 'L..' 

C.ne;n:onaTeJIOHo , ciipaBe,nJJHBH YTBeJ;llll.n8HR.ff 

rrpH f=O 
IIPK f::::: 'L 

a/ ypaBHeime 134/ Bcer.na meeT e;n:RHCTBeHHoe pemeime 

f = .f ( rr.) , IIJ:i1"16M f = f ( 7. ) , r.ne rz ~ o , MO

HOTOHHO B03paC'l'8.DI{M.,HerrpepHBHM !Jly1!K.UR.!Io f { 0) = 0. 

II 

135/ 



6/ BHITO~RIDTCH HepaBeHCBa 

0 ~ f(z) f= 'Z HJIH I~ I f: I j) I 'xl 
OTCJQI4a H H3 /5/, /18/CJie;D;yeT T8Kllte : 

ICI ~ vniVl{M1., lvl/g~, 

mQ.x {o, lvi-~M"lfo 1~1 fo ii/1 

/36/ 

/3?/ 

ITepeM;v;eM ce~ac K ;n;oKasaTe~cTBY acKMUTo~ecKoH 6JIHso-

CTH ITpOH3BO;D;HHX: 

dftv 
- -- = 

13 v* < ::JN lH..v }i 
'J~;, = 
-ov* 

Coo. 

!1Cil0~3YH /3P/ H /J2/, HaxO;D;HM : 

d 'Lf:O 

d '7. '2. 
d ~ 1 (f) 1 _ ( + .! d 'l .r !.) 
0 f t.. .f=.? 1 2. d 'l '2. ' 

CJie;D;OBaTeJIDHO,, 

/3P/ 

/39/ 

'd'i.f~ ~ 
0 ~ d '- '1._ ~ - K . ltUI 

Ms/40/ c yqeToM /2?/ rro.nyqaeM ;n;JIR: wYHKmm A"'{-z.)= f~- .f!N: 

\~N('Z)\f: EN' ~:::,.''{<.)~- ~. /4I/ 

OTcxma Herrocpe;n;CTBeHHO c.ne;n;yeT [3,? J : 
\<_.TN)H- C.oo \ ~ '2. (E~/'})

1

/'L_ /42/ 
"' C T<RHOCTr:.m ;n;o "c-'U!:cJJa" H ~ (C:)coBrr~aeT c HN ( ~) , 

r;n;e I ~ I y;noBJleTBOp.HeT /36/. IToaTOMY, B CHJrY CBOiicT:aa MOHOTOH

HOCTH /3l/,HepaBeHCTBO /36/ IlPKBO;D;HT K CJie;D;~6MY ~TY : 
~ ,..J 

0£: -llj - L.-lll 
'df f=f - 'df f= ""t. ' /I()/ 

HJIH I< J"" > (;: \ ~ I < J"") c~) \ • 

llepexo;n;.H s;n;e cr, K rrpe;n;e.ny N ~ 0o H Y'U!:THBBJJ I 42/ , Rll3eM euti:i 

X/ ~PMYJJB /29/-/3?/ CrrpaB8;D;JIHBH l\aK rrpH 11 IV< CX> 
11 

, TaK H 

B c.nyqae II N = Oo II • 

12 

I 

( 

J. 

i 

1 

... 

O;D;Hy (f)opMj'" TipO.HBJJeHrui CBOiiCTBa OCJJa6.JIBHH.H HCTO'!HHKOB /06/ : 

I< J"") { ""') I f: I z J '/ ~) \ . J 44/ 
H * H 

i\aK HeTpy;nHO BH;D;6TL, npn i) = \) = 0 perueHHeM ypaBH8JU1.H 

/33/-/34/ .HBJI.HeTC.H F = C = 0 • B cooTBeTCTBHR c onpe;n;e.neHH

eM /2/ B 3TOM c.nyqae H0 (C)= T , T.e. B npe;n;eJie N~ DQ 

IIOJIOJKHT8~Hoe B3a.HMO;D;eiicTBHe 3;D;8CL OKa3HBB.eTCfl H6Cytii6CTBeHHbiM 

!IIJH BH'Ul:C.'EHHH -(! oo H (d% v) . 3TOT pesy~TaT ;IJ;JIR: HeKOTOpHX 
N~O<o 

KoHKpeTH:blX rvro;n;e.neii 6wr rro.nyqen paHee B pa6oTax [ 4,5, 10 J . CJie-

;n;yeT OTMeTHTL, 'ITO B OTJIH'U!:e OT MO;D;8JieH C OTpHUaTe~HHM B3a

HMO;D;8HCTBR6M [ 2 J , c.nyqa.H IV\= 0 ;n;JIR: Mo;n;e.neii KJJacca /II MOJKeT 

paCCMaTIJHBaT:&Cfl 3KBlfBaJJeHTHbiM 06p830M KaK B CMRCJie n t';INI e;.,_, • , 
V-"0 N"""" 

TaK If B CMUCJJe u e;.,_, .li\1111 11 
, T.e. KBa3RCpe;D;HHe [II] 3;D;8CL COBIIa-

11/~""' \1~ 0 

;n;am co cpe;D;HHMH. 

B Ka'!eCTBe rrpHMepa Mo;n;e~Hoii sa,na'U!:, BXO;n;miteii B paccMo

TpeHHWi BIDI!e I<JJa.CC, rrpHBe;D;eM O;D;HOMepi-!yiO MO;D;e~ HsnHra C IIOJI0-

DT6~HHM ;D;~HO;D;6ifcTlli:l8lvl BO BH6IIIH6M IlOJie, IIO;IJ;P06HO RCC.Jie;D;o

BBHHyiO B pa6oTe [10.] • rru.m~TOHlfaH 3TOH sa,n:a'U!: HMeeT BH;D; : 

N fJIVN AJ 

HN =I_'2,5;Si+1 + N-2._ ~SiS.j-hof:_'S;' /4'5/ 
,-::::., ,·=q ,r=' ,=-, 

r;n;e SN+1 = s1' si = (;,~1)' ~ /0· + 
(}qeBH;D;JlO, ,aTo Bllp8llt6HRe IlPKBO,IJ;RTCJI K iflopr.e /II rrpH J = J"" 

N 
= ~ ~ S i ; rrpn 3TOM Bll!IOJIH.RlDTCJI ycJIOBH.H /?I, r;n;e M 1 = I, 

N i-=-1 .J * ho 
M2.. = M 3 = 0; V = V = 2· B o6mcrn &~ e1 --,o,-eo<.ho<.+t>Q 

BHITOJIH8Hli YCJIOBH.H CHMP.eTpJm H ;D;Hqip3pemnrpyeMOCTH, Ha.naraeMHe 

Ha fA/ ( ho), KOTOpaJI MOJKeT 6HTL BH'U!:CJD:ma .HBHO. HepaBeHCTB0/;;6/ 

osHa'!aeT s;v;ec:o, '!To rrepexo;n; OT H N ( ho) K H N ( J,.,) B rrpe;n;e.ne 

N ~ oo CBO;D;HTCJI K 3&eHe h o acJ~K<mBHiiiM rroJieM h = h { ho), 

13 



I h I S I h o \ • _\a:K II! cJie,no:aa.no olm,ll;aT:& R3 ifM3H'IecK:wc: co

oeipalKellllli, sTo rrpHBO,IJ;Ii!T, B cooTBeTCTmm c I 44/, K pasMai'HWill

B8Hl1Io uerro'lJ{H I .( .T) HMeeT tJMSH"!ec:Kltii CM!iCJI cpe.n;HeH Ha.Mar

wrqeH:JocTH/. 

B 3a:KJI10'leHHe c.nemeM Hecrto.JI:&Ko sa.Me'l:allllli. 

UeHTPaJI:&HHMH pesy.m.TaTaMM aTon pa6oTH HBnEIDTCH oueHKR 

/27/,/42/, HepaBeHCTBa /36/,/40/,/44/ II! YTBe~eHHe /35/.HH
TepeCHO, qTO CTOJI:& KOHKpeTHHe pe3yJI:&T8TH noxyqeHH cpa3y ,IJ;XH ~e

JJOrO KJiaCCa MO,IJ;eJI:&HIDC CHCTeM /I/. Ilpll! STOM I!JyH.IJ;aMeHTaJI:&HYJO pOJI:& 

CHrP8JIO CBOHCTBO BHIIyrtJIOCTH /29/. I\poMe TOrO, MH CynteCTBeiniO 

Hcrro.m.so:aaJ!Ii! rroJIOlKTt!Te.m.HocT:& B3aHMo,neiicTimH I ~ / 0 I. B CJIY

-qae ~ <_ 0 JieBaH 'l:8CT:& ypaBHeHHH, aHaJIOI'If'IHOrO /34/, BOOCiUle 

roBOpH
1
He MOHOTOHHa, BCJie,IJ;CTBHe 'l:ero 9TO ypaBHeHHe MOXeT HMeT:& 

HeCKOJI:&KO peJIJeHHil:, a YTBepi!',n:eHH8 /351 - He HIWT:& l'IElCTa; Hepa

BeHCTBO /401 3,IJ;eC:& HapywaeTCH H T,,IJ;, TeM He MeHee,MOEHO OEHAaTb, 

"!TO IIO,IJ;XO,IJ; C OCil!liDC II03Jt1Uii!il: H K Ta:Kii!M 3a,IJ;8'l:aM OK8.llteTCH IIOJJ.e 3HHM. 

<lili!:3H"!eCKHiJ: CM!iCJI, KOTOpffil: MOrYT HMeT:& HepaBeHCTBa 136/, 

I 44/, yxe IIOI<asaH. Bamme BHBO,IJ;H c.n.e.nYJOT :a H3 YTBe~eHHH /351. 

E,IJ;HHCTBeHHOCT:& H HerrpepHBHOCT:& peJIJeHHHC:oo B,IJ;OJI:& JID6oit Herrpe

pHBHOil: Kpli!BOH H8 IIJIOCKOCTH V 03H8"!aeT, qTQ eCJIH MO,IJ;eJI:& /91 

He RMeeT <jla30BOrO rrepexo,na, rrpH KOTOpOM IIOHBJISJBTCH 11CIIOHTaHHM 

yrropR,ttO'IeHHOCT:& II I .e i ~ e i 1M < -;r ~ - 0 I' TO l'I MO,IJ;eJI:& c IIO-
J~ 0 N~OO U 

J!OlKTt!TeJI:&HHM B3aRMO,IJ;eil:CTBl'!eM/l/ He ,naeT Ta:Koro ~30BOrO IIepexo-

,na, 3TH COOCip8.llteHHH OTHOCJlTCH Ca.MHM HeiiOCpe,D;CTB8HlliD4 o6pa30M R 

K yaoMHHYTOil: MO,neJIH HsHHra c ,na.m.Ho,neil:cTBHeM. 

ABTopH RcKpeHue rrpHsnaTe.m.HH B.I<.<W.nmrnHy, iil.r.EpaHKoBy H 

B.A.3a.rpe6HOBY sa rro.nesHHe ,IJ;HCityccim. 
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