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OBI.II;AH XAPAKTEPIICTIIKA PABOTbI 

Ofi'beKT HCCJIC,l1;0BaHHH H aKTYaJlhHOCTb TCMbl. 

TO'IHO pernaeMbie perneroqHbie MO,!l,eJIH nrpaIOT OOJihllIJIO pOJib B paBHOBeCHOii: 

H HepaBHOBecHOH CTaTHCTnqecKOii: MexaH.IIKe. OHM OIIMChIBaIOTCfl OTHOCHTeJibUO 

npOCThIMH ,ll;HHaMH'IeCKHMU 33.KOHaMH H B TO )Ke BpeMa o6'baCHHIOT HeTplIBII

aJihHhie KPHTH'IeCKHe HBJieHna. licCJie,!l,OBaHUe TaKIIX MO,!l,eJieii IlOMOraeT Ha 

npoCTblX npnMepax IlOHHTh MeXaHH3M KPHTllqecKOI'O IIOBe,n,eHI-1:H peaJibHhlX Cll

CTeM. 

B nocne.u;ttee BpeMH B03HHK HHTepec K n3yqeHHIO T0qHo pernaeMblX HepaB

HOBeCHhIX MO,D.eJieii:. licCJie,n,oBaHHH O,lJ.HOMepHblX pernero'IHbIX MO,n.eneii B3an

MO,n.eiiCTBJIOIIIIIX qacTHII B,D.aJIJI OT TepMO,lJ.HHaMnqecKoro paBHOBeCIUI U01<a3bl

BaIOT, qro ,n;ncpcpY3HOHHbie CJ:ICTeMbl C KOpOTKO,n,eiiCTBJIOIIIHM B3anMo,n,efrCTBH

eM Me)K,Il.J qacTnu;aMn npoaBJIHIOT tteo6blqaiiHo 6oraroe pa3noo6proue Kpn

Tn'IeCKnx HBJieHHii. C cpopMaJihHOii TO'IKII 3peHH}l KHHeTnqecKoe ypaBHeHne 

HepaBHOBeCHhlX npou;ecCOB MO)KHO OTO)K,lJ.eCTBHTb C ypanHeHneM Illpe,n;nnre

pa COOTBeTCTBYIOIIIeii KBaHTOBOH CHCTeMhl. Cne,n,oBaTeJibHO, ecTeCTBeHHO O}Kll

,n,aTh, qro aH3au; Bere MO)KHO npnMeHHTb ,ll,}IH HaxO)K,lJ.eHHH Toqnoro peIIIeHllfl 

O,u;HOMepHblX HepaBHOBeCHhIX MO,D.eJieii. fJiaBHoe OTJIH'tne OT 06b1qHhIX KBa!tTO

BhlX CHCTeM COCTOHT B TOM, 'ITO nOJiyqeHHblll I'aMUJibTOHllaH He3pMHTOB, 1'.1<. 

MHHMbie co6CTBeHHhre 3HaqeHHH I'aMHJibT0HHaHa ,n.omKHhl 0illICbIBaTh npo11ec

Chl 3aTyXaHHH B HepaBHOBeCHOH CHCTeMe. 

BruKHeiiIIIHM npnMepOl\1 HepaBH0BeCHOI'O pellleTO'lH0I'O rroa f!BJIHeTCH 

acnMMeTpnqHhrii npou;ecc c ncKJ110qeHneM (Asytnrnetric Simple Exclusion 

Process, ASEP). 9To croxacTnqecKaa cncTeMa 'IacTm~ na O)J)IOMepttoii pemeT

Ke, COBeplllaIOIIIHX CKaqKn B coce.u;ttne J3Jlbl 110 TaKllM 11paBl1JiaM, 'lTOObl ,!l,Be 

qacTHIIbI He M0I'Jlll HaxO,ll;HTbCH B O,u;H0M Y3JIC " He M0I'JIII o6ornaTb ,n.pyr ,n.pyra. 

ECJIH cyw.ecTsyeT IIOJIHM CHMMeTpHSI no O'FII0llICIIHI0 K uanpaBJiemno ,lJ.Bll)Ke

HIIH, TO B npe,n,ene OOJihllIHX BpeMeH 110J1yqae1'C.H paBHOBCCHhiii rro. Ilo,n, ,n,eii

CTBIIeM BHenmero II0Jia, KOTOpoe Hapymaer 3TY CHMMeTpHIO, B03HlIKae'r MaK

pOCKOIIH'ICCKHll IIOTOK qacTHU., KOTOpblll H .HBJJ.HCTC.H 11pe,L1,MeTOM u3yqeHH.H. 

IllnpoKHii HHTepec K 3TOH MO,!l,eJIH o6'bacmieTCH ee pO,!l,CTB0M C npou.ecca

MH pocTa IlOBepxHocreii:, npo6JieMoii HallpaBJieHHhlX Il0Jil1MepoB B xaoTH'IeCKU 

j0•1e,[(1meH1rni1 MHCTH'l'YT 

s,I.J.epmrx uccnep;oBamru 
BHBTTHOTEKA I 



neo,rr,nopo,11,noti. cpe,11,e II ypannenIIeM Bmprepca. Ona TaK:>Ke .HBJUieTC.H npocTeti.

meti. HeTpIIBIIaJibHOti. MO,IJ,eJibIO TpancnopTHbIX CIICTeM II MO:>KeT CJIY:>KIITb OT

npamroti. TO'IK0ti. ,11,JI.H IIX npaKTII<reCK0ro IICCJie,11,0BaHII.H. 

KompopMHa.H TeOpII.H IIOJIH RBJI.HeTC.H MOIIl,HblM IIHCTpyMeHTOM ,11,JIR onil.ca

HII.H KJiaCC0B YHIIBepCaJibHOCTII KpIITII<reCKlIX ,11,ByMepHbIX MO,IJ,eJieti. TeOpIIII paB

HOBecnoti. CTaTIICTII<reCKOfi MexaHllKII. KpIITII<reCKlle 3KCIIOHeHTbI, KOppeJrnU,II

OHHbJe cpyHKil,IIII, KOHe<J:HO-pa3MepHblti. anaJIII3, TeOpII.H B03Mym.enIIti. II 3cpcpeK

TbI pa3HblX rpaHWIHblX yCJIOBllfi, nee OIIII II3y<reHbl npII II0MOIIl,II KOHq:>OpMHO

IIOJieBoro II0,11,XO,IJ,a II ycneurno cpaBnenbI C <J:lICJieHHb!Mll pe3yJibTaTaMII II C 

3KCnepIIMeHT0M. He,11,aBHO B03HIIK 6oJiee lllllpOKllfi KJiacc KOHq:>OpMHbIX Teo

p11ti. - JIOrapIIq:>MII<reCKIIe KOHq:>OpMHbJe TeOpIIII, rrpe,11,Ha3Ha<reHHbJe, B rrepByIO 

o<repe,11,b, ,Ll,mI OIIIICaHlIR HeK0T0pbIX nepaBH0BeCHbIX perneTO<J:HbIX MO,IJ,eJieti.. B 

<raCTHOCTll, MO,Ll,Mb IIJI0THbIX IIOJIIIMepoB, a6eJieBa MO,Ll,eJib rrecKa II nepKOJI.H

Il,II0HHbie M0,IJ,eJIII .HBJIHIOTC.H peIIIeT0<J:HbIMII peaJIII3all,II.HMII JIOrapIIq:>MII<reCKIIX 

KOHq:>OpMHblX TeOpIIfi. 

JiorapIIq:>MII'leCKIIe KOHq:>OpMHbie Te0pIIII II0JIR (JIKTII) II3y<reHbI B MeHb

meti. CTerreHII II IIMeIOT 6oJiee CJIO:>KHYIO CTPYKTYPY· 9To, TaK lIJIII IIHa<re, OT

pa:>KaeT CJlO:>KH0CTb CO0TBeTCTBYIOIIl,IIX peIIIeTO<J:HbIX M0,Ll,eJieti., OCH0BHbIM CB0ti.

CTBOM KOT0pbIX .HBJI.HeTC.H HeJIOKaJibHbiti. xapaKTep KOppeJI.Hll,IIfi. B 3T0M K0H

TeKCTe M0:>KCT IIOKa3a'l'bC.H CTpaHHbIM, eCJIII He Y,11,IIBIITeJibllbIM TO, 'ITO perneTO<J:

HbJe M0,11,eJIII C HeJI0KaJiblibIMll CB0ti.CTBaMII M0ryT 0IIIICbIBaTbC.H B nenpepbIBH0M 

npe,11,eJie npll IIOM0IIl,Il JIOKaJibHblX IIOJieti.. Ilo nceti. BepO.HTHOCTII 3TO CBOti.CTBO 

CBR3ano C IIaJIII<J:IIeM JIOrapIIq:>MOB B KOppM.Hll,IIOHHbIX q:>yHKil,11.HX. 

,IJ:ByMepmi.H a6eJieBa M0,11,eJlb rrecKa - 3T0 rrepBbiti. rrpIIMep TO<J:HO pemaeMOfi 

M0,11,CJIII caMoopraHII30Ba1rnoti. KPIITII<J:H0CTII, ,11,JI.H KOTOpoti. JIOrapIIq:>MII<reCKa.H 

Te0pll}I IIOJrn (c u,enTpaJ!bHblM 3ap.H,11,0M C = -2) ,l],aeT orrpe,11,eJieHHbie npe,11,

CKa3allll.H ,IJ,Jrn na6JIIO,LJ,aeMblX B8JIII'IIIH. HeKOTOpbie II3 3TIIX BeJIH'IIIH MO:>KH0 

rrponepIITb npII II0MOIIl,II np.HMbIX Bbl<J:IICJieHIIfi. 

OraTIICTll'l8CKa.H MexanHKa :>KCCTKIIX ,11,IIMep0B na pemeTKe npe,11,cTaBJrneT 

60JibIIIOti. IIHTepec ,11,JIH 113y<reHII.H MH0rIIX q:>II3ll<J:8CKIIX CIICTeM II oqenb <racT0 

BCTpC'lcl.e'l'C.H B JIIITepa-rype. l13yqen11e ,11,llMepHbIX MO,L1,eJ1eti. MO:>KeT npoJIIITb 

CBCT na TepM0,11,IIIIaMlIKY ,11,nyxaT0MIIblX ra30B, a,11,cop6IIponarnrux IIJI8IIOK, na 

KJiaCCll'IeCKllfi 11pe,11,eJI M0,11,eJieti. pe30HIIpyIOIIl,llX BaJ!eHTHbIX cmneti. B BbICOKO-
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TeMnepaTypHOM CBepxnpOB0,11,HIIKe. Mo,11,eJIII IIJIOTHO ynaKOBaHHbIX ,Ll,IIMep0B na 

IIJianapHblX pemeTKax TO'IHO pewaeMbl. ,Il,.rr.H HIIX pa3pa60'raH ,11,0B0JibH0 M0IIl,

Hbiti. MaTeMaTII<reCKllfi annapaT nepe'IIICJieHIIH KOHq:>IIrypau,IIti.. Mnoro IIHTCpec

HbIX 3a,11,a'l B03HIIKaeT rrpII pacCMOTpCHIIII yrraKOB0K ,11,IIMepoB C BaKaHCII.HMll. 

Ha1111qu:e TaKIIX ,L1,eq:>eKTOB ,11,aeT B03M0:>KH0CTb ,11,IIMepaM coneprnaTb ,11,lICKpeT

Hbie rrepe,IJ,BII:>KeHII.H, T.e. ,IJ,IIq:>q:>yn,11,IIpOBaTb. 

ll;eJih pa60Tbl, 

lI,eJibIO HacTO.Hlll,eti. ,11,IICCepTall,IIII HBJI.HeTC.H pa3BlITIIe y:>Ke cym.ecTBYIOIIl,lIX II 

C03,11,aHIIe H0BbIX aHaJilITII<reCKIIX MeT0,11,0B IICCJie,11,0BaHII.H nepaBtt0BeCHbIX pe

IIIeT0<J:HblX MO,IJ,eJieti.. 

Hayqmui: HOBH3Ha H npaKTHqecKaa u;eHHOCTb. 

Pa3pa60TaHHbie B ,11,llCCepTall,lIII MeT0)].bl M0ryT CJiy:>KIITb OCH0B0ti. )].JI.H IICCJie

)].0BaHII.H lllIIpOK0ro KJiacca paBHOBeCHbIX II nepaBH0BeCHbIX peweTO<J:HbIX MO

,IJ,eJieti.. To<rHbJe aHaJIIITII'leCKIIe perneHIIH npou;ecca C II0JIH0CTbIO acIIMMeTpnq

HbIM IICKJIIO'lettIIeM (Totally Asymmetric Simple Exclusion Process, TASEP) B 

HeCTail,IIOHapn0M pe:>KIIMe II03BOJIHIOT II0H.HTb 0CH0BHbie CB0fiCTBa II MexaHII3M 

peJiaKCall,IIlI Hepal3H0BeCHbIX CIICTeM. 

AcIIMIITOTlIKII )].BYX'laCTII'IHbIX K0ppeJI.Hil,lIOIIHblX cpynKU,IIti. )].ByMepliqfi 

a6Menoti. MO)].eJIII necKa npe,IJ,CKa3bIBaIOTC.H JIOrapIIq:>MII'leCKOfi KOHq:>OpMHOjl 

TeopIIefi noJI.H (JIKTII) c u,ettTpaJibHhIM 3apR,I1,0M c = -2. Ha;m•,rne B HIIX Jiora

pIIq:>MOB YKa3hIBaeT Ha CJIO:>KHbiti. HeJI0KaJibHblli xapaKTep M0)].eJieti. C CaMoopra

HlI30BaHHOti. KPIITll'IHOCTbIO. A6eJiena M0,11,eJib necKa - 3T0 nepBblli npIIMep, r,11,e 

JIOrapIIq:>MII<reCKIIe )].ByxTo<re'IHhie K0ppeJI.HTOpbI B03M0:>KH0 BbI<J:IICJIIITb TO<J:HO. 

Pa3pa6oTaHHbiti. MeT0,11, nepe<rIICJieHIIR IIOKpbIBaIOIIl,IIX nayTIIH Ha KBa,11,paT

HOfi peIIIeTKe II03B0JIIIJI aHaJIIITII<reCKII II3Y<J:IITb CBOti.CTBa II0,11,Bil)KHOCTII BaKaH

CIIlI B IIJIOTHO yrraKOBaHHOti. M0,11,eJilI ,11,IIMep0B II Bbl'llICJIIITb OCH0BHbJe ,11,11cpcpy-

3II0HHhie xapaKTCplICTIIKII. 

Ha 3anzyITY Bbl,lJ;BHl'aIOTCS CJie.z:zyrom,He pe3y.l!_bTaTbl: 

• YconeprneHCTBOBan KOM6mraTopHbiti. an3au; BeTe II pa3pa6oTaH 

HOBbiti. MeT0,11, TO<J:HOro perneHII.H KIIHeT!I<J:eCKOro ypaBHCHll.H ,IJ,Jrn 

npou;ecca C II0JIH0CTbIO aCIIMMeTpII<rHbIM lICKJIIO<reHIIeM (Totally 

Asymmetric Exclusion Process, TASEP), octtoBattnhrfi na TexH11Ke 
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B3aHMHOro COKparn;eHml MHO)KeCTB He,n;onyCTHMbIX H BCilOMOraTeJibHbIX 

npocTpaHCTBeHIIO-BpeMeHHblX TpaeKTOpuii: qaCTHU,. Ha OCHOBe npe,n;.110-

)KeHHOrO MeTo,n;a, Haii:,n;eHo TO"IHOC perneHnc TASEP ,111rn cnyqaa, Kor,n;a 

qaCTHU,bl ,!].BH)KYTCR na KOJibU,e C pa3HbIMH BepORTHOCTRMH CKa"!KOB. 

Ilptt IlOMOIIl;H 3TOro peIIIeHHR H3y"leno IlOBe,n;eHHe cpe,n;Heii: CKOpOCTH 

qaCTHU. B HeCTau,uonapHOM pe)KHMe H ee CXO,!].HMOCTb K CTau,uonapHOMY 

3uaqeumo. Haii:,n;enhI ananuTH"lecKne Bbipa)Kemrn cTau,uonapHoii 

CKOpOCTlI B CJiyqae C O,!].lIHaKOBbIMH BepORTHOCTRMH npbl)KKOB 'lacTHU,. 

• Ilp11 IlOMOIIl;lI TeXHlIKH nepe"IJICJieHlIR 0-rpaq:>OB BbI'llICJieHbI napHble 

KOppe.JrnU,HOHHbie q:>yHKU,HH CT1a, a = 2, 3, 4 a6e.11eBOH MO,!].eJIH uecKa. 

8TOT pe3yJibTaT IlO,!].TBep)K,!].aeT npe,!].CKa3aHlIR norapliq:>MlI'IeCKOii: Teo

puu TIOJIR, KOTOpbre OCHOBaHbl Ha npe,n;rrOJIO)KeHmI O rrpuMeHHMOCTII KOH

q:>OpMHOii: TeOpHH B HerrpepbIBHOM npe,n;ene. 

• Pa3pa60Tan HOBblll MeTO,!]. rrepe'IIICJieHlIR IlOKpbIBaIOrn;IIX nayTHH Ha 

KBa,rr,pa:rnoii: perneTKe ,!].JIR rrepequCJieHlIR ,n;uMepHbIX KOHq:>urypau,uii: c 

0,!].HOH BaKancueii:. 8TOT MeTO,!]. OCHOBaH na BHeCeHIIII ,!].OfIOJIHIITeJlbHOro 

,n;eq:>eKTa, B BJI,n;e KoHe'IHoro pa3pe3a Ha perneTKe. Ilp11 n0Morn;11 3TOii: 

TeXHIIKli aHa.TIHTU"leCKH BbI"IIICJieHbl rrapaMeTpbI fIO,!].BlI)KHOCTH BaKaH

ClilI, H IlO,!].TBep)K,!].eHbl panee nonyqeHHhie qnCJieHHbie Pe3YJibTaTbI. 

Arrpo6au;m1 pa6oThI. 

Pe3yJibTaTbI ,n;nccepTaU,lIH ,!].OKJia,IT,bIBaJIHCb Ha: 

• International Colloquium on Integrable Systems and Quantum 

symmetries (ISQS-16) 2007, Praha, Czech Republic. 

• Classical and Quantum Integrable Systems 2008, IHEP, Protvino, 

Russia. 

• XII conference of young scientists and specialists 2008, JINR, Dubna, 

Russia. 

• CeMJIHape OT,!].eJia " CTaTHCTII"leCKM MexaHHKa" Jia6opaTOplIH Teope

TH'-IeCKoii: q:>H3HKII OIUIH, ,l]y6ua. 
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Ily6JIIIKau;1rn:. 

,Il;IIccepTau,HR narmcana Ha ocHOBaHHII co,n;ep)Kamrn pa6oT [1--6]. 

CTpyKTypa II o6'heM ,n;IIccepTau;IIn. 

,Il;11ccepTau,IIR COCTOIIT H3 BBe,n;eHmI, Tpex rJiaB 11 3aKJIIO"lemrn. 06rn;1Iii o6'heM 

,n;uccepTaU,IIII 86 CTpaHHU. MaIIIHHOilHCHOI'O TeKCTa, BKJIIO'laR 20 plICYHKOB II 

CTIHCOK JIHTepaTypbl II3 98 naIIMeHOBaHIIH. 

OCHOBHOE CO,II;EP)KAHIIE PABOTbI 

Bo BBe,n;eHIIll rrpe,n;cTaBJieH KpaTKIIH ofoop OCHOBHbIX pa60'r II pe3yJibTa

TOB no TeMe TO"IHO pernaeMbIX perneTO"IHblX MO,!].eJieii: B CTaTIICTII'leCKOH q:>II31I

Ke. TaM )Ke KpaTKO orrncaHbl OCHOBHhie pe3yJihTaThI, COCTaBJIRIOIIl;lie ,n;auuyro 

,n;1IccepTau,u10. 

B rrepBoii l'JiaBe "Acu.M,MempU"l'H'bti1 npo'4ecc c npocm'btM uc-x;11:10"le'HueM" 

,n;aIOTCR orrpe,n;e.Jienne KJiacca Mo,n;eneii: ASEP II on1Icanue ocnoBnhrx MeTO,!].OB 

TO'lnoro pcrnemrn. 

,Il;Jrn H3y"leHmI anaJIIITII"leCKlIX CBOHCTB
0 

TO"IHO pernaeMbIX M0,1J.eJ1eii: qacTO 

Il0Jlb3YIOTCR MeTO,!].OM BeTe. Ero rrepBoe rrpHMenenne ,!].JIR TO"IHOro perneHHR 

ASEP 6hrJio npe,u.cTaBJICI-IO ,II;xapoM B BH,ll,e KpaTKOI'O 3aMe•-mnm:1. ,Il;arree, uo

,u.po61-Ib1ii: pac"!eT 6blJl rrpuBe,n;eu B IIJIO,ll,OTBOpHOii: C'raTbe fBa II IllnoI-Ia, r,LJ,e 

H3Y"laJIOCb CJie,n;yron~ee 3a MaKCIIMaJibHbIM co6CTBeHHOe 3Ha'!eHHe orrepaTopa 

3BOJIIOU,HU ,!].JI}! 60JlbIIIHX pcrneTOK II 6bIJIO ycTaHOBJieHO CTerreunoe IIOBe,LJ,eHIIe 

crreKTpaJibHOii: ill;eJIII. IloCJie 3Toro y,n;aqnoro rrpnMeHeHIIR MeTo,n;a BeTe, IlORBII

JlliCb MHOI'O HHTepeCHbIX aHa.TIHTII"leCKIIX pe3yJihTaTOB. 

B ,n;aHHOii: rnaBe Haii:,n;eno perne111Ie TASEP c pa3HhIMH BepoRTHOCTRMII 

npbl)KKOB "lacTIIU, ua KOJihU,e. ,Il;Jrn HaxO)K,Ll,eUIIR 3TOI'O perneHIIR Il0Tpe60Bil.JIOCb 

BHeCTH neKOTOpbie MO,!].IIq:>HKaU,IIli B KOM6nuaTOpHblll an3au, BeTe. 

To"IHOe aHaJIHTII"!ecKoe pernenne B neC'rau,uouapuoM pe)KIIMe uo3BOJI.HeT 

II3y"laTb TIOTOK "!aCTIIU, Ha paHueii: CTa,IT,HH 3BOJIIOU,IIII CHCTeMbl. 

B CHCTeMe c pa3HbIMH BepORTHOCTRMII Ilpbl)KKOB qacTIIU. ua6JIIO,!].aeTCR RB

Jienue KOH,LJ,eHCall,Hli "laC'l'HU., KOTOpoe pauee rro,u.po6uo 6hIJIO II3y"leHO B COOT

BeTCTBYIOIIl;HX rrpou,eccax c nyJieBoii: ,ll,aJihHOCTbIO B3anMo,n;eii:cTBHR (ZRP, zero 

range processes). B qaCTUOCTH, caMaR Me,!].JleHHaR "!acTIIU,a nopo)K,!].aeT MaKpO-
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CKOrrn:qecKyIO npo6Ky, KOTOpaH B KpynH03epHIICTOM MacnITa6e npoHBJIHeTCH B 

BII,1].8 pa3pbIBa HenpepbIBHOCTII IlJIOTHOCTII qacr1u1,. 

B KOHIJ,e rJiaBhr, r,n;e II3yqaroTCH CBOii:CTBa TASEP B necTaIJ,IIoHapnoM cocro-
·'· 

HHIIII, aHaJIIITIIqecKII Bhrqm:11ena CTaIJ,IIOHapHaH CKOpOCTb IlOTOKa qaCTllll, AJIH 

CJiyqaH C paBHhIMII BepOHTHOCTHMII npbDKKOB AJIH pa3HbIX TIIIlOB OOHOBJI8HIIH 

COCTOHHllH, ,Iljrn 3TOro 6bmO noCTpoeHO B3al!MHO O)];H03HaqHoe OT06paJKeH11e 

3TllX 3a,rr,aq Ha O)];HOMepHyIO MO)];eJib IlOTTca B npe,n;CTaBJI8Hllll <I>opTy11Ha II 

KacTeJieii:na. 

,Iljrn o6IIJ,ero CJiyqaH, KOr,n;a BepOHTHOCTb npbDKKa qacTIII],bI 3aBIICllT OT ee 

HOMepa, npeAJIO)KeHa OOlll,aH cpOpMyJia, KOTOpaH Il03BOJIHeT ,n;eJiaTh qIICJieH

Hbie BbrqIICJieHII.H AJIH KOHKpeTHbIX 3HaqeHIIii: napaMeTpOB. BBll)];y CJIO)KHOCTII 

3a,rr,aqII, no BCeii: BII)];IIMOCTII, H8B03MO)KH0 Haii:TII TOqHoe aHaJIIITIIqeCKOe BbI

paJKeHIIe AJI.H CTaIJ,IIOHapHoii: CKOpOCTll B o6IIJ,eM CJiyqae, 

Bo nTopoii rJiane "A6e.n,e6a Moae.n,t, OOM,oopzattu3o6attttou 1Cpumu"ttto

cmu" paccMoTpeHa o,n;Ha 113 BaJKHeii:lllllX MO,n;eJieii: caMoopran1130BaHHOii: Kp11-

TIIqHOCTII - a6eJieBa MO)];eJib necKa Ha ,n;ByMepHOii: pellleTKe. 

KoHcpOpMHaH TeopIIH IlOJIH HBJIHeTCH M0II],HbIM IIHCTpyMeHTOM AJIH OilIICa

HllH KJiacCOB YHIIBepCaJibHOCTll KpIITIIqecKIIX )];ByMepHbIX MO,n;eJieii: Te0pllII paB

HOBeCHOii: CTaTIICTIIqecK0ii: MexaHIIKII. KpIITIIqecKIIe 3KCil0HeHThI, K0ppeJIHIJ,II

OHHbie cpyHKI],1111, KOHeqHO-pa3MepHblll aHaJIII3, TeOpIIH B03MyIIJ,eHIIii: II 3cpcpeK

Tbl pa3HbIX rpanIIqHbIX YCJIOBIIii:, BCe 0HII II3yqeHhl npII IlOM0IIJ,II KOHcpOpMHO

IlOJieBoro no,n;xo,n;a II ycnelllHO CpaBH8Hbl C qIICJI8HHblMII pe3yJibTaTaMll 11 c. 

3KCnepIIM8HTOM. He,n;aBHO B03HIIK 60Jiee lllIIpoKIIii: KJiacc KOHcpOpMHbIX Teo

p11ii: - JIOrapllq>MIIqecKIIe KOHq>OpMHbie reop11II, npe,n;Ha3HaqeHHhie, B nepByro 

oqepe,n;h, AJIH OilIICaHIIH HeKOTOpbIX HepaBHOBeCHbIX pellleTOqH.bIX MO)];eJieii:. B 

qacTHOCTII, MQl.l,eJib IlJIOTHbIX IlOJillMepoB, a6eJieBa MO)];eJib necKa II nepKOJIH

Il,IIOHHbie M0)];8Jlll HBJIHIOTCH pellleTOqHbIMll peaJill3all,IIHMII JIOrap11cpM11qeCKIIX 

KOHcpOpMHbIX TeOpIIii:. 

JlorapIIcpMnqecKIIe KOHcpOpMHbie reop1111 113yqeHbl B M8Hbllleii: CTerreH11 II 

llM8IOT 6oJiee CJIO)KHyro CTPYKTypy. 9TO TaK llJill HHaqe OTpaJKaeT CJIO)KHOCTb 

COOTBeTCTBYIOIIJ,llX pellleTOqHbIX M0)];eJieii:, 0CH0BHbIM CBOHCTBOM K0T0pbIX HB

Jl.HeTC.H neJIOKaJibIIblll xapaKTep KOppeJIHIJ,Uii:. B 3TOM KOHT8KCTe rrpe,n;cTaBJI.HeT

C.H Y,Il;llBHTeJibHbIM TOT cpaKT, qTo pellleToqHhie M0)];eJill C ne.JIOKaJibHbIMll CBOii:-
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CTBaMII MOryT OIIHChIBaThCH B HenpepbIBHOM rrpe,n;eJie npn IIOMOlll,II JIOKaJibHbIX 

IlOJieii:. Ilo BCeii: Bep0HTH0CTll, 3TO CBOHCTBO CBH3aH0 C HaJillqneM JIOrap11cpMOB 

B KOppCJIHI],llOHHbIX cpyHKI],llHX. 

,I.l,ByMepnaH a6eJieBa MO)];eJib necKa - 3T0 nepBbiii: np11Mep TOqHQ pelllaeMoii: 

MO)];e.l!ll CaMoopraHH30BaHHOii: KPllTIIqHOCTH, AJIH KOTOpoii: JIOrapncpMnqeCKaH 

TeOpll.H IIOJIH (c I],8HTpaJibHbIM 3apH)];OM C = -2) )];aeT onpe,n;eJreHHbie npe,n,

CKa3allll.H ,u,rrn na6Jiro,n;aeMbIX Be.l!Hqnn. HeKOTOpbre ll3 3THX Be.l!Hqnn MO)KHO 

npoBepHTb rrpn II0MOlll,ll IIpHMbIX BhrqnCJieHIIii:. B 3TOii: M0)];eJill AJIH e,n;nHIIqHoii: 

BbICOTbl BepoHTH0CTb 

Pr= 2(7r - 2) 
7r3 

n acHMilTOTHKa rrapnoii: KoppeJI.HI],IIOHHOii: cpyHKI],llll (r » 1) 

. 2 1 
0-11 = Pu(r) - Pr c:= --2r4 

na 6ecKoneqnoii pellleTKe 6hmn Bhrq11CJietthI C. MaJKyM,n;apoM n ,I.I,. ,I.J,xapoM. 

,Iljrn Toro, qToohr BhrqnCJIHTh Bee OCTaJihHhre Depo.aTnocTII DhICOT P2, P3 n 

P4, B.B. Ilp11m)KeB pa3pa6oTaJI )];OB0JihH0 CJIO)Kttyro Texn11Ky, ocnoBannyro na 

rrepeq11CJI8Hllll 8-rpacpoB. Ott o6ttapy)h.IIJI, qTO HeCMOTpH Ha JIOKaJibHblli xa

paKTep nepeMeHHhIX (BbICOT) B MO)];eJill caMoopran113aIJ,IIII, llX npe,n;cTaBJI8HIIe 

nocpe,n;CTBOM ,n;epeBbeB CJII],8CTB8HHO HeJIOKaJibHO, 3a IICKJIIOqenIIeM npocTeii:

Ulero CJiyqaH 8)];IIHllquoii: BbICOTbI. CyIIJ,ecTBennyro poJib B 3TllX pa6oTax IIrpaJia 

CB.H3b M8)K)];y pa3p8lll8HHbIMII KOHcpIIrypau,IIHMII a6eJieBoii: MO)];eJIII II fI0Kpbma

IOII],IIMll ,n;epeBhHMII na pellleTKe ll reopeMa Knpxrocpa O IIOKpbIBaIOIIJ,IIX ,n;epe

Bb.HX na rpacpe. 9Ta TeopeMa npe,n;cTaBJI.HeT co6oii: 3cpcpeKTllBHbiii: IIHCTpyMeHT 

AJIH BhrqnCJieHIIH CTaTIICTIIqeCKIIX na6JIIO)];aeMbIX a6eJieBoii: MO)];e.l!ll rrecKa. Bo

Jiee Toro, 3Ta TeopeMa o6napy)KIIBaeT TaK)Ke po,n;CTB0 fI0KphmaIOIIJ,IIX ,LJ,epeBb8B 

C ,n;pyrIIMll TOqHo pelllaeMbIMll MO)];eJIHMll CTaTIICTIIqeCKOii: MexanIIKII, TaKIIMII 

KaK M0)];eJib IloTTca, MO)];e.l!b ,Ll,IIMepoB, MO,Ll,eJib nanpaBJI8HHbIX noJmMepoB II 

T.,LI,. 

Bo BTopoii: rJiaBe C)],eJiaH CJI8,Lzy'IOIIJ,IIii: Illar B II3yqeHIIII ,n;ByMepHOH a6e

JI8BOii: MO,Ll;e.l!ll. B qacTHOCTII, 6hma IICH0Jrh30BaHa T8XH11Ka rrepeqIICJieHll.H 8-

rpaq>OB AJIH BbrqnCJieHIIH napnbIX KOPPeJIHTOpOB CTra, a = 2, 3, 4 o,n;na BbICOTa 

II3 KOTOpbIX paBna 8,Ll,IIHllI],8. IloJiyqeHHbie Pe3YJlhTaTbl B TOqHOCTII C0BIIa,IT,aIOT 
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c npe,n;cmDamrnMII JiorapI1q>MI1'-IeCKOi1 TeopI1u nom1: 

r,n;e 

Pf lnr 
a1a = Pia(r) - P1Pa :::::: -Ca - - 4 , 

2 T 

Pf ln2 r 
aab = Pab(r) - PaPb:::::: -Ca Cb 2 7, 

C2 = 1, C3= 8-7r 
2(1r-2)' C4= 

a= 2,3,4, 

a,b = 2,3,4, 

1r+4 

2(1r - 2)" 

IIapHbie KOppeJI.HTOpbI CB.H3aHbl C MIIKpOCKOilil'-IeCKIIMII nepeMeHIIblMII, KOTO

pbre npO.HBJI.HIOT ClIJihHO HeJIOKaJibHbill xapaKTep. 9TIIM II 06'h.HCH.HeTC.H HaJIIl

'-IIIe JIOrapIIq>MOB B aCHMUTOTIIKax. 

K CO)KaJieHIIIO, nepe'IIICJI.HeMbie o6'heKTbI, B03HI1Ka10rn;I1e IlpII Bbl'-IIICJieHIIII 

,n;pyrIIX KOppeJI.HTOpOB aab, a, b = 2, 3, 4 He rrpe,n;cTaBJI.HIOTC.H qepe3 8-rpaq>bl 

II IIX, UO-Bil,ll;IIMOMY, Il3-3a cephe3HOH TOilOJIOril'-IeCKOll npo6JieMbI HeB03M0)KH0 

0606rn;I1Th 11errocpe,n;CTBeHHO. 

B TpeTbeii rJiane "Pewemo'ttta,H, Moae.a'b auMepoe" pacCMOTpena ,ll;ByMep

Ha.H peIIIeTO'-IHa.H MO,ll;8Jlh ,ll;IIMepoB C O,ll;HOH BaKarICileil. BepO.HTHOCTh nai1TII 

KOilq>lll'YPaIIHIO C TeM IIJIII IIHbIM MHO)KeCTBOM ,ll;OCTIDKliMbIX BaKaHCilell Bep

IIIIIII IIMeCT 11eTpI1BliaJihHOe pacnpe,n;eJie1rne. Ilm>ieCTIIB BaKaHCli!O B IIeHTpaJib

HOll ttepIIIIIHe KBa,n;paTHOll He'-IeTUO-II8'-I8THOll peIIIeTKII, ,II,)!(. BoyTilep II ero 

COTPYAHIIKII npOI13BeJIII '-IIICJieHHbie BbI'-IIICJieHII.H Ha KOHe1:rnbIX peIIIeTKax, a no

TOM UpII IIOMOIIJ;II 3KCTpauoJrnIIIIII IICCJie,ll;OBaJIII rrpe).J,eJI O'-IeHb 60JihlIIliX (IIJIII 

6cCKOHC'-IHbIX) pa3MCp0B pCIIICTKII. 0,n;Ha Il3 OCHOBHbIX xapaKTCpIICTIIK, KOTO

pllil Il3Y'-IaJJaCb IIMII - 3TO aepmITHOCTb ,n;eJIOKaJII13aIIIIII BaKaHCIIH PL Ha pe

IIIeTKe L x L, T.e. BepO.HTHOCTh Toro, '-ITO BCe BepIIIIIHbI peIIIeTKH 6y,n;yT ,ll;OCTil

)KlIMbl BaKaHctteil. 0HH ttaIIIJIII, '-ITO otta rra,n;aer KaK PL~ L-1/ 4 AJI.H 6oJibIIIIIX 

L » l. IlpH IIOMOIIJ;II 31'01'0 pe3yJihTaTa 6hura ou,eueua BepO.HTHOCTh p(s) TO

ro, '-ITO '-IHCJIO ,ll;OCTH)KIIMbIX aepIIIIIH 6y,n;eT paBHO s B 6ecKOHe'IHOM OO'heMe:' 

p(s) ~ s-918, s >> l. TaK)Ke 6bIJIII uaIIpHMYIO BbI'-IHCJieHbl TO'-IHbie 3Ua'-IeHH}I 

pL(s) ,ll;JI.H MaJibIX s lI KOHKpeTHbIX 3Ha'-IeHHll pa3Mepa L. IIocJie 'IIICJICHHOH 

3KCTpaIIQJl}!IIIIII, B IIpe).J,eJie 6eCKOHe'-IHbIX pa3MepOB 6bIJIII UOJIY'-I8Hbl BepO.HT

IIOCTI, IlOJIIIOll 6JIOKI1p0DKH oaKaIICIIII p(l) = 0.107 864 376 269 049 511 98(1) 

li BepOHTHOCTb TOl'O, '-ITO BaKaHCII.H MO)Ke'l' C).J,emlTb B TO'-IHOCTli 0).1,IIH IIIar: 
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p(2) = 0.055 905 353 801942(1). BoJiee Toro, IlPII IlOMOIIJ;II IIHBepropa IlJiyq>

q>a, npnMeHeHHOro K nepBbIM ,n;eC5ITH IIIIq>paM '-IIICJia 1/ jp(i), aBTOpbI CMOI'Jlli 

npe,n;CKa3aTb 3Ha'!CHIIC p( l), HMeUHO 

57 
p(l) = 4 - 10V2 (1) 

l.I,eJihIO TpeTb8ll rJiaBbI .HBJI.HCTC.H auaJIIITH'-IecKoe li3Y'-I8HHe 3TOH rrpo6Jie

Mbl. ll,n;e.H COCTOIIT B IIOCTpOCHIIII ,n;eq>eKTa B BH,l:J;e KOHe'IHOro pa3pe3a Ha 6ec

KOH8'-IHO 60JibIIIOll peIIIeTKe. ,Ii,eTepMIIHaHT JianJiacI1aua IIOJiy'-IeIIHOll peIIIeTKII 

renepHpyeT BCe IIOKpbIBaIOrn;IIC rrayTHHbI. IIocJie ycTpeMJieHII.H ,lJ;JIIIHbI pa3pe:m 

K 6eCKOHe'-IHOCTH IIOJIY'-IlliOTC.H pa3Hbie xapaKTepIICTIIKII CIICTeMbl. 9THM MeTO

,ll;OM, B '!acTHOCTII, 6bIJIO rro,n;TBep)K,ll;eHO rrpe,n;CKa3aHue ,lJ;Jl.H p(l), a ,ll;Jl.H p(2) 

uail).J,etto 

p(2) ~ 3
1
2 (72 817V2 - 102 977), (2) 

ll3-3a TOI'O '-ITO B Bblp~euI1e ,lJ;Jl.H p(2) BXO,ll;.HT 60JibIIIIIe IIeJibie 'IHCJia, CTano

BHTbC}I IIOH.HTO, IlO'-IeMy rrpIIMeHeHHe unaepTopa IlJiyq>q>a CTaHOBIITC.H H8B03-

M0)KHbIM. BbI'IIICJienue ,n;eTepMHHaHTOB 3THX ,n;eq>eKTOB CBO,ll;HTC.H K BbI'IHCJie

HIIIO aCIIMIITOTIIK ,n;eTepMIIHaHTOB li MHHOpOB CIIHryJrnpHbIX MaTpHII TerrJIHIIa. 

B 3aKJuoqeHllll KpaTKO cq>opMyJIHpOBaHbI IlOJiy'-IeHHbie B ,ll;IICCepTaIIHH 

pe3yJibTaThI, KOTOpbre II BbIHOC.HTC.H na 3aIIJ;IITy. 
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