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OBIITAYA XAPAKTEPUCTUKA PABOTHI

O6beKT HnccJegoBaHud ¥ aKkTyaJIbHOCTb TeMBbl.

Berunciienne TakuX BETHYHH KaK [apaMeTp IOpAIKa, TEIJIOEMKOCTD,
CPEIHSISI SHEPTUS MOYKHO CBECTY K BHIYUCIEHUAM PA3IUIHBIX KOPPETAIHOHHbBIX
dyHuKIui, YTO TPUIAET 3HAYUMOCTb TakuM BhrumciaeHuaM. Ocobblit uHTEpEC
NIPEICTABMIAIOT CHCTEMbI BOJH3M KDPUTHYECKOH 00JacTw, THe MapHBIE

KODPEJISIIOHHBIE (DYHKINH BeayT ceO caemyiomuM obpa3om:

S

(XOX) ~ 7z e (- 51 )

rae £(r) - KOppensuyoHHAsT JIUHA, XaPAKTEPU3YIOmas pa3sMep (IyKTyalui,
KOTOpas pacXOAWUTCs, T.e. & — 00, IPU NPUOIUKEHUN K KPUTHIECKOH TOUKE,
YTO NPUBOAUT K UHCTO CTENeHHOM 3aBucHMOCTH. IIpm 3TOM BO3HMKAIOT
KpynHOMaciTabHbe (IYyKTyaIud, KOTOPBIE MPUBOAAT K CHHTYIAPHOCTAM
TepMmomuHamuueckux — yskumit. CreneHHoe IOBemeHue —HaOIIOAAEMBIX
BEIMYUH K KODPENISAUMOHHBIX (QYHKUIUM CBUIETENILCTBYET O MACUITaOHON
UHBAPUAHTHOCTH pABHOBECHON CTATUCTUYECKON CHCTEMBI B KPHUTHYIECKON
TOUKe. 3a IOCJIEJHEE BPEMSI CTAJI0 SICHO, YTO 00JacTh KPUTHYECKUX ABJICHU
ONUCHIBAET TAK¥KE LIMPOKUI CTIEKTP AUHAMUYECKUX CHCTEM C OOJIBLIMM HHUCIOM
creneHeil csobomapl. V3ydenne cucreM, HAXONALIMXCS BIAMN OT PABHOBECHS
MoxKasayiu, 4YTO QAyKTyauun GU3NUECKUX BEJIWYWH TaKXKE HABJIAIOTCS
CaMOMONOOHBIMKM B INMPOKOHR 06J7acTH 3HAYEHUS GOUIMUECKHX [AaPAMETPOB.
BrigcHunoch, 4YTO MHTEHCHBHOCTHA 3€MJIETPSCEHUIl, CBETHMOCTH KBa3apOB,
CHJIbI TOK& B 3JIEKTPUYECKHX [EMNAX, KojeOaHus HHIEKCOB HA (DOHIOBBIX
DPBIHKAX MOIYUHSIOTCS TEM K€ CTEHNEHHBIM 33aKOHaM, 4YTO u GUIYKTYyaruu
duU3MUECKUX BEIUYMH B KPUTHYECKON Touke. Jlerajm MHKDPOCKOIHYECKHX
COCTOSIHM# OKa3bIBAIOTCH HECYLIECTBEHHBIMM ¥ XapaKTep KDPUTHYECKUX
OCOOEHHOCTEH TEepPMOAMHAMUYECKMX (OYHKUUN OMpENeNsieTcss CTEeeHHON
3aBUCAMOCTBI0 C YHMBEPCAJIBHBIME IIOKA3aTeNsIMM (r, KOTOpbIe HAa3BIBAIOT
KPUTUYECKUMHU MHIEKCAMH.

B nmocnemuue JecaTuierus — pa3pabarThIBaJICA  MOLIHBIA  ammapaT
koudopmuoit Teopuu mnois (KTII), mnospossrommit BBHIYHCIAATL TOYHO



KPUTUYECKUE WHIEKCHI sl  CTEIEHHBIX KOPPEJIANVOHHBIX  (DYHKIHUIL.
Ilpepmonaraercs, 4T0 KOHGOpPMHAsS TEOpUS IO MOXKET 000BIIUTDH
BOMBIION KJIACC CTATHCTHYECKMX MOJENeil, €ciu 3HaThb COOTBETCTBUE
MEXKIY CTaTUCTHYECKOH MONENbI0 U HEKOTOPOH (MUHMMAJBHOMN) MOMEIbIO
KOH(pOPMHOK Teopum moas. IlocTpoeHume 9TOro 0600MIEHKMST OKa3aJIOCh
YCHEIIHBIM, ¥ CO BPEMEHEM BHUMAHNE HAYYIHOIO COODIIECTBA MEPEKJIIOYUIIOCH
Ha wuccienosanue Jjorapudmudeckol xondopmuoi Teopuu nonsa (JIKTII),
IOCJe OTKPBITHHA CHCTEM, Y KOTODBIX B CTENEHHBIX KODPEJSIIMOHHBIX
dyHKImMSAX ecTh JorapudbMUUYecKue IONpaBKu. MareMaTndeckuil ammapar
JrorapuMudecKoit KOH(GOPMHON TeoOpUu MOJS TAKXKE HOIYUHJ 3HAUUTEIbHOE
pasBUTHE, ONHAKO [JIsI TOTO, YTOOLI HALJISIHO IOHATH CMBICH PE3YJILTaTOB ITOM
Teopur HYXKHA [POCTas U HALVIAAHAS MOZEIb B CTATHCTUYECKON MEXaHUKE.
Cpenu BCeX CYLIECTBYIOIIMX MOZENEH CTATUCTUYECKONH (U3MKY, IOXKAIYH,
CaMo¥i IJIONOTBOPHON AU U3yUeHUs: JIOrapudMUIecKoll KOH(GOPMHON TEOpHH
HOJisl sIBJSIETCS MOJenb mecounoit xyum (Abelian sandpile model, ASM),
[IOCKOJIKY B HEWl MOXKHO Ha#iTy jjorapudMuyecKue KOpPenauioHHble (PyHKIIIN
SIBHO, MCIOJIb3Ys KOMOMHATOPHBIE METOABI. TOYHee roBOps, JOrapudMIIECKUE
3aBUCUMOCTH MOXHO HCCIENOBATh B MOJEJHM IOKPHIBAIOIIUX JEPEBbEB
u eé OOOOWIEHNH - MOIENY IOKPBHIBAIOUIUX IAYTHH, K KOTOPBIM MOKHO
ceectu ASM BmecTe C MOZENbIO JUMEDPOB, MOIENbI0 IJIOTHBIX IIOJXMEPOB,
3IePOBCKUMY OJIyKIAHUAMHA U T.4. JJOMONMHUTENBHBIM apPIYMEHTOM B IIOJIb3Y
HEOOXOIUMOCTH WCCJIENOBATh CTATUCTUYUECKUE MOJENM U CONIOCTABJIATH HX
C IpeAcKa3aHUAMU KOH(DOPMHON TEOpWUM IIOJIS SIBISETCA TOT (DaKT, dYTO
B KTII u JIKTII wucmnonb3yercsa psifi I[PEATIONOMNKEHWH, B YACTHOCTH, O
COOTBETCTBUM MeXJy (DU3MYECKUMU BEJIUIMHAMHA B CTATUCTUYECKHX MOMEJAX
U ONEPATOPHLIMM IONSAMH B TEOPUU IIOJS, [UIIOTE3a aareOpbl JOKAJIbHBIX
mmoJieit, 3aMKHYTOCTb 970 anredpsi. Bomee Toro, B mogensx JIKTII cymecrsyer
OIIEPATOPSHI, JJI KOTOPBIX He IO KOHIA sSICHA dusuyeckas uHTeprnperanusd. I,
HAKOHEIll, WHTEPECHbIM SIBJISIETCS BOIPOC O CaMO# MPUPOZE BO3HUKHOBEHHUS
norapuMUIECKOl 3aBUCUMOCTH B KOPPEJISUUOHHBIX (QYHKIUAX.

KnrouyeBbIM 3/1eMEHTOM [JIsl YCTAHOBJIEHUS CBSI3M MEXAY DPeLIeTOYHBIMHU
MOZEIAME ¥ KOH(OPMHON TEeOpHM IIOJIs SIBJSIETCS KOH(MOPMHBIN 3apsai.
Ecnu u3BecTHO 3HadeHnHe KOHMOPMHOrO 3apsiia, KOTOPBIA IapaMeTpHu3yeTcs



JBYMsl B3aVMHO NPOCTHIMYM YMCJIAMHU, MbI 3HAEM KaKas MUHUMAJIbHAS MOIEJb
ONMCBHIBAET CHCTEMY. JHAYEHHE KOH(MOPMHOrO 3apsia B COOTBETCTBYIONIEH
CTATUCTUYECKON MOJENIN MOXKHO OIPENENUTb U3 BbIAEJEHHUS B CBOOOJHOU
SHEepru# TaK HaspBaeMoit oHeprum Kasumwupa. s DOCTPOEHHON B
JOWCCEPTAlMY MOJEIH MOKDPHLIBAIOIIUAX CeTell Ha IIMHIAPE UCCIENYeTcsa KaK
noGaBiieHre MOMOJHUTEILHBIX IUKJIOB BOKDYD IUJIHHIPA U3MEHSIET 3HEPTHUIO
Kasnwmnpa.

Baxuoit runoresoif B KOHGOPMHON TEOpHU IOJS SABJSIETCS THIIOTE3a O
CYIECTBOBAHUM TaKOro Habopa “Oa3mCHBIX’ B3aMMHOJOKAJIBHBIX MOJIEH, YTO
JI00bIe (QIIyKTyUpYIONIe BEJIUYUHBI, B3SThIE B PA3JINYHBIX IPOCTPAHCTBEHHbBIX
TOYKaX, MOXKHO pa3/IOXKUTb IO 3TOMYy 6a3ucy. OTO TaK HA3bIBAEMbIE
omneparopubie pasnokenus. B JIKTII omepaTopHble pas3iIoKEHUsI COLEPXKAT
JIOraprupMHUIECKYI0 CHHLYISPHOCTh. B muccepranuu OymerT NOKa3aHO, HTO
IJI  BBIYMCJIEHWS JIOPapU(PMUYECKUX IONPABOK HYXXKHO pacCMaTpPUBATh
HEJIOKAJIbHBIE PeIieToYHble 00beKThl. MBI MOKaXkeM, HUTO JiorapudMuydecKas
3aBUCHMOCTL OOYC/IOBJIEHA, HEJNOKAJIbHOCTHIO KOPPEISUUOHHBIX (YHKUMH H
JBYXKOMIIOHEHTHOCTHIO ITOKPBLIBAIOLIUX JE€PEBbEB.

KoMOuHaTOpHBIE HCCIEIOBAHUS MOIENN IOKDBHIBAIOIIUX  JIEPEBLEB,
HOKPBIBAIOIIUX ceTeit 1 ASM OKa3auch NI0JOTBOPHBEIMY 6aromaps cBobomHO-
dbepmuonnbIM cBOMcTBAM. B CTATUCTHYECKON MEXaHHUKE IOHSTHE CBOOOTHBIX
(bepMHOHOB BBOAUTCA HE CTOJIb HEmocpencTBeHHO. OKOMO NATHIECATH JIET
nasan C. Fan u F. Y. Wu BBenm mMozesb CBOOOAHBIX (DEPMUOHOB KaK OIHY
13 BEPIIMHHBIX MOZEJEH, YIOBJIETBOPSIOMIEHl HEKOTOPBIM YCJIOBHSM Ha BECa
BepumH. Mopens cBOGOIHBEIX (HEPMHOHOB BaXKHA TEM, UTO OHA ABJAETCHA
TOYHO-pPEIIaeMoil Momenbio. VHOrjga pemieHue CTAaHOBUTCH HETPHBHUAJIBHBIM,
KaK, HAIPHMEpP, BBIYUCIEHWE BEPOATHOCTH BBDKHBAHUS AHHUIHJIMPYIOIILX
YaCTUIL[ H3 OJHOMEPHOU pElIeTKH B BUIE KOJIbLIA, IOCKOJNBKY B 3TOH 3alate
IJIOTHOCTH YaCTHUL (PUKCUPOBAHA U YACTHIBI TPOJOJIKAIOT B3aMMOAEICTBOBATD

ApYT € IPYTOM Jaxke B mpemese OOIbIINX BPEMEH.



ITens paGorshl.

1) HccnenoBaTh BepOATHOCTH BBIKUBAHWUS CIy4aiHOrO OIyXKIAHUA
IIPOU3BOJILHOIO YHCJIa OGPOYHOBCKMX YaCTHI Ha ONHOMEDHOM pelleTKe IIpH
YCJIOBHY aHHUTHJIAIMY BCTPETUBIINXCSA JACTHII,

2)UccnenoBaHue  COOTBETCTBUSL MEXKAY  DEUIETOYHBIMA — MOZEIAMHU
CTATUCTUYIECKOM (DUBMKHU U MOAEIAMHU JIOrapudMudecKkoir KoH(GOpMHOI TeOpUH
oJIsl. ’

3)UccnenoBanue METOJOB NEPEYNCIEHAST HENEPECEKAIOIIUXC TPACKTOPHiL

M30/IMPOBAHHBIX KOHTYDPOB Ha IBYMEDHOI DEIIeTKe.

Haquasx HOBHU3Ha U IIPpaKTHUYeCKad II€HHOCTb.

BriepBble MOIyYeHO TOYHOE AHAJUTUYECKOE BBIPDAYKEHME JJIsi BEPOATHOCTH
BBDKVMBAHUS IPOU3BOJIBHOTO YUC/IA AHHUTHJIMPYIONMIMX YACTHUL, H, OJHOMEPHON
PEIIETKE C MePUOAMIECKUMU IPAHUYHBIMY YCIOBUSIMHY U3 33 JAHHBIX HAYAIbHBIX
KOOpAWHAT B 3aJaHHble KOHEYHbIE KOODAWHATHI. PelleHHe NOJIe3HO I
MaTEeMaTHYeCKOM HHTEPIPETAlUy sSBJEHUNH CMaYUBaHWs, I[JIABJIEHUI U
¢a30Boro nepexosa U3 COM3MEPUMO B HECOM3MEPUMYIO (hasy.

Jlorapudmudeckas KOHGOPMHAs TEOPHs IIOJIST IPEACKA3BIBAET IOBEIECHUE
JIBYXTOYEYHBIX KOPPEANUOHHBIX (YHKUIHN s abeneBoil MOAENM IMECKa Ha
miockocTu. ITockonbky pesynasrarel JIKTII onuparorcs Ha psn JONyIIEHUH,
Hampumep, 3amanue oneparopos B JIKTII, coorBercTByronmx (pU3MYECKUM
BEJIMYMHAM B CTATUCTUYECKHX MONENSAX, aKTyaJbHOU 3aladefl ABJIACTCA
[IOJIYYEHUE ITUX KOPPEJISIMOHHBIX (DYHKIMM HE3aBHUCUMBIM KOMOMHATOPHBIM
cnocobom. Bomee Toro, abenesa Mozenb IecKa - 3TO IeEpBHIA INIpUMeD,
rae JorapuMHAYECKHe IBYXTOYEUHBIE KOPPEJSLMOHHbIE (QYHKIUM MOXKHO
BBIYUCIIUTh SIBHO.

BaxXHbIM pe3ysbTATOM B AWCCEPTALMM SIBJISETCS OTKPBITHE IIOJHOTO
COOTBETCTBUS] YHUBEPCAJbHON YacTh 000OIIEHHON (QyHKUUN Z](#’") (q,w) mas
Pa3IUIHBIX KOMOMHAIIMI MPAHUIHBIX YCJIOBUI B MOJIENH TOKPBIBAIOIINX I3y THH
Ha IWIMHIAPE C KOHEYHBIMU XapPaKTEPAMU CHMILIEKTHYECKUX (DEPMUOHOB.
Oror (aKT TMO3BOJSET HMHTEPIPETUPOBATL MOIENb CUMILUIEKTHYECKHUX



bepMUOHOB Kak KOHGOPMHYIO IIOJIEBYI0 MOIENb MOKDPHIBAIOLIWX CETEH Ha,
munEape. JansHelas nHTepIpeTanus TpUIieTHoi W anrebpbl B TepMUHAX
MOKPBIBAIOIINX CETeH, 0 CUX 0P OCTAETCS aKTYAJIBbHON OTKPBITOM IpobaeMoil.
ITomyuennrle B [OUCCEPTALMM  KODPPEIANUOHHBIE  (MYHKUUM  OJIS
JBYXKOMIIOHEHTHOTO JI€peBa C TpeMs IyTAMH B OHHOM KOMIIOHEHTE
BONM3U T'PAHUIBI MOIYIIOCKOCTH BMECTE C KODPEISLUIMYM Ha IJIOCKOCTH
MOryT ChIrpaTh nose3Hyio posb B passuruu JIKTII, mOCKONBKY MX MOXKHO
AHAIM3UPOBATh KOMOMHATOPHBIMA MeTonaMu 6e3 TpOMO3IKUX BBIKIANOK U
IOJIy4aTh JOrapudMUIecKue nonpaBKpi’K KOPPEIANMOHHBIM DYHKIUIM.

Ha 3amury BBIABUraoTCs CIeAYIONINE Pe3yabTaThl:

e Ha ogHOMEpHOIT pelieTke u3 L BEpIIUH C IEPUOJUIECKUMU IPAHNYHBIMHI
YCIOBUSIMM DPACCMOTPEHa AWHAMUKA MMPOU3BOJILHOIO KOHEYHOIO YHCJIA
p < L gacTuil, KOrJa B KayKAbIH JUCKPETHBIM MOMEHT BPEMEHM YACTHULIbI
JEeJIAI0T ¢ BEPOATHOCTBIO W41 LIAT HANPABO M C BEPOSATHOCTHIO W_j IIAr
BJIEBO. BriepBhIe IOJIy4eHO BRIpasKeHUe J1JI1 BEPOATHOCTH IIEPEXONa ITUX
YaCTHUI[ U3 33JAHHBIX HAYAJHHBIX KOODAWHAT B 33JIaHHbIE KOHEUHBIE
KOODIUHATHI 33 KOHEYHOE YMCJIO Inaros M, mpu yCJIOBHH 4YTO OHU HE
pa3y He BCTPETATCS.

e IlccnenoBaHa MOJENb IOKPHIBAIOIIMX CETEN Ha NUIHHIPE C 3aKPHITHIMH,
OTKPBITHIMA ¥ KOMOUHUPOBAHHBIMY PAHUYHBIMU YCIOBUAMU HA KPasx
munuHapa. Iloctpoena mnpousBomsamias (yHKIMs AJs 3TOW MOZIENH.
IIpousBeneHa OLEHKA BEIYIINX 4YWIEHOB B PA3JIOXKEHWH CBOOOLHOI
SHEPruM B Ipefeie OOJbIIOr0 pPaguyca IUJUHOPA U TPOU3BEAEHO
CpaBHEHWE pe3yJbTaTOB C MPEACKA3aHUSMH  JIOrapudMHUIECKOH |
koH(bOopMHOK Teopun noss. IlokazaHo, YTO HaIW4Me LHUKJIOB U3MEHSET
YJIeH B DAa3JIOXKEHUU CBOOOIHOM SHEPTUHU, COOTBETCTBYIOIIEH SHEPruu
Kasumupa B COOTBETCTBUA C KOH(DOPMHBIMY BECAMY, [IEPEYHCIIEHHBIMY B
Tabiune Kana. Ilokasano, uro npoussonsinas yHKLINS, [IOCTPOEHHAS
IJIsS KOHEYHOW pEelIeTKM C pA3IUYHBIMU TPAHUYHBIME YCIOBUSIMU
COBIIAJAET C XapPaKTEePaMH, BBIYMCICHHBIMM B DPa3JIUYHBIX MOIYJISAX



anrebpbl CUMILIEKTHYECKUX (hePMHOHOB. MBI COIOCTABUIM OTKPBITHIE
U 3aKpBITBIE TI'PAHUYHBIE YCJIOBUS C MOZYISAMH, OOpPa30BAHHBIMU

COOTBETCTBEHHO ILIEJIBIMU ¥ IIOJIYLIEJIBIMH MOAAMU d)epMHOHOB.

e [lonpoGuo wuccienOBaHbl KOH(MULYPAIMKA I[IOKPHIBAIOIIUX JIEPEBBEB
HeOOXOOUMBIX [Jisi BBIYUCIEHUs BepoaTHocred P;, 1 = 1,2,3,4
B AGeneBoit momenu sandpile ¥ HapHBIX KOPPENALMOHHBIX (QYHKIUH
P(r)—P1P;,i =1,2,3,4. UncieHHbIe OLEHKY [10JIyI€HHBIX BbIPAYKEHUT
XOPOIIO  COIJIACYIOTCA € [PENCKA3aHUAMH  JOrapuMHUIecKoi

KOH(OPMHOM TEOpUH MOJ.

o ITony4yeHsl KOppeNAUVOHHBIE 3aBUCHMOCTH B JBYXKOMIIOHEHTHOM
MOKPBIBAIOIIIEM JiepeBe C TpeMs JJIMHHBIME MyTAMH B OJHOH
KOMIIOHEHTe Ha JBYMEPHOM OeCKOHEeYHOM pelleTKe Ha IOIYILIOCKOCTH
(3T0 KoHbUrypauyy, KOTOpHE NPENCTABISIOT W3 ceba mpumep O-
rpada, [js KOTOPOrO MCCIEIOBAHO ACHMITOTHYECKOE IIOBEIEHUE).
Iyt COemuHAIOT JIOKAJBHYI0 OKPECTHOCTb OJHOM BEpIIMHBI HA
(DUKCUPOBAHHOM DACCTOSHUM T OT TPAHUIBI ¥ JIOKAJIBHYIO T'DAHUILY
Apyro#t cBOOOZHOI BepINVWHBI, HAXOAALIEHCA Ha pPACCTOAHUM S OT
duxcupoBanHoit BepmuHbl. [loMydeHB! aCHMIITOTHYECKNE BbIPAYKEHUA

KOPPEJISIIUOHHBIX (DYHKIMM, B 3aBUCUMOCTH OT S U T.

Arnpobanust paboTsl.

PGBYJ'[bTa.TI)I AUCCepTanyn JOKIaAbIBAJIACh Ha CJIENYIOIINX KOH(l)epeHH,I/IHX

U CeMHHApax:

o CoBpeMmeHnHble NpobieMbl (PyHIAMEHTAJBHBIX W IPUKJIAIHBIX HayK,
2005, Mocksa-/onronpynHbiii.

e X xoHdepeHIMs MONOAbIX y4eHbIX ¥ crermanucros 2006, OUAN,
Ly6Ha.

e 43rd Karpacz Winter School of Theoretical Physics, Institute of Theo-
retical Physics of the University of Wroclaw, Ladek Zdroj, Poland, 2008
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e International Colloquium on Integrable Systems and Quantum symme-
tries (ISQS-17) 2008, Praha, Czech Republic.

o XIIT xoHbepeHIUa MOJOIBIX y4eHbIX u crenmanucros 2009, OUAN,
ly6Ha.

o Ceccuss IIporpaMMHO-KOHCYIBTATHBHOIO KOMHUTETa 10 (bU3NKe
KOHJIEHCUPOBaHHbIX cpeau, lybua, OMAU, 25 - 26 uronsg,

o Cemuuap ormena “Craructudeckas Mexanuka”  Jlaboparopru

reoperudeckoit pusuku OUAN, dybHa..

Ily6aukarumn.

ITo marepuanam guccepraiyu ony6ukoBansl 4 paboTsl B pedepipyeMbix
)KypHayiax u3 cmvcka BAK u 2 paborsl B Tpynax KoHMepeHIui.

CrpykTypa u 06beM AuccepTaryu.

Jluccepranus COCTOUT U3 BBEJEHUs, YeThIPeX IJ1aB U 3akioderus. O6mmii
obbeMm guccepramuu 101 cTpaHwWIla MANTHHOIMCHOIO TEKCTa, BKO4Yas 31

PUCYHOK U CIIMCOK JIUTePaTypbl u3 81 HauMeHOBaHUA.
OCHOBHOE COJEP>XAHINE PABOTHL

Bo BBenmenuu npencraBieH KpaTKuit 0030p HCCAENOBAHUS CBODOLHBIX
depmuoHHbIX Mopesieit. TaM »Xe [0 riaBaM KpPaTKO OIMCAHBI OCHOBHBIE
PEe3yNbTATHI, IOJIyYE€HHbIE B JAHHOM OMCCEPTAIY.

B nepsBoit ritaBe “Cayuatinoe 6ayoicdanue annuzuaupyowur wacmuy”

pacCMOTpeHa 3alada O IMEPEYNCIEHNN HEMePeCceKalouXcsi TPAEKTOPHiA,
U3BECTHAA TaKXKe KaK Ciyd4aiiHoe OiyKIaHWEe aHHUTWIMPYIOLIMX YACTHI[ IIO
onHoMmepHo# pemerke. Criepsa JoKa3aHa TeopeMma Puiepa Ajig BEPOATHOCTH
JOCTHKEHUS KOHEYHOIO COCTOSHUS P YaCTHUI 3a [POU3BOJILHOE UHCIO
N WAaros Ha OECKOHEYHOI IPAMOM, 0PM YCIOBUM HYTO YaCTHLBLI He

BCTPEYAIOTCA. TeopeMa OOKa3aHa METOLOM MAaTeMaTUYeCKOH HHOYKIUA:
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NIOKA3bIBAETCS CIIPABEIJIMBOCTh YTBEPXKIEHUS [ OJHOLO Inara, 3aTeM,
mojiarasi CIpaBelJIuBOCTb YTBEPXKAEHWS [JIs1 [MPOM3BOJLHOIO N-I0 IIIara,
JOKa3bIiBaeTcsa ofuias TeopeMma st n + 1-ro mara. Jlanee, BhIpaskeHue s
BEPOSITHOCTH I1epexofa 0O0BIIaeTes Ha Cliydall OMHOMEDHOM DPEIeTKH B BHJE
KOJIblla, [JE TakxXKe CHOpMYyJHPOBaHA COOTBETCTBYIOUIAsS TEOPEMa, KOTOpasd
JIOKa3bIBAETCS METOLOM MaTEMAaTUIECKON MHIYKIIUH.

Bo Bropoii rimaBe “Tloxpuisarowue 0epesvs € 3aMEHYMBIMY UYUKAGMU

HA YUAUHOPE” BBIYUCIISETCS TMPOMU3BOAANIAS (DYHKIMA MOAEIM HOKDPHIBAIOIINX
ceTeil Ha KOHEYHOM IMIMHIPUYIECKO pemterke. [Ipou3BoguTca oneHKa Be Ly IuX
YJIEHOB B DAa3JIOXKeHMM CBOOONHON SHEPTHUM B Hpefesie OOJBIIONO Paguyca
HAIVHAPA U [POM3BOLUTCS CPABHEHHE DE3YJIbTATOB C IIPEICKA3aHUAMH
sorapudMuIecKoid KOH(pOPMHON Teopuu nojiA. llokazaHo, YTO HAJIKUYHE
LIUKJIOB, U3MEHSIET WIEH B PA3JIOXKEHUH CBOOOAHOM SHEPTUH, COOTBETCTBYIOLIHH
snepruu Ka3umupa B COOTBETCTBUHU ¢ KOH(DOPMHBIMY BECAMH, IEPEUNCICHHBIMA
B Tabimie Kara.

IIpoBogurcs cpaBHEHWE MOIENYM IIOKDHIBAIOUIMX CeTe ¢ IPUMEPOM
TOYHO-PEIIAEeMOit JIorapudMUIECKOd MOOENH € KOH(DOPMHBIMKA T'DAHUYIHBIMU
YCIOBUSAMH — MOJENbIO ILIOTHBIX IIOJIMMEPOB B KPUTWYECKOH Touke (crit-
ical dense polymers) c¢ onpezeneHHbIM THIOM [JeEKTOB Ha  IOJIOCE.
AmanuTHueckue BBIYUC/IEHHS B pa3Jelax BTOPOM IVIaBBl CBONATCA K
CTAaHIOAPTHBIM JETEPMUHAHTHBIM BBIDAXKEHUSAM MU MOJeNneif CBOOOIHBIX
epMUOHOB ¢ NOCIELYIOIIUM aHAJIU30M, TJe UCIOob3yeTcsa dhopMyna Ditnepa-
Maksiopena. B 3aBepiieHne BTOpO IVIaBbl IOKA3BIBAETCS, YTO IPOHU3BOAAMIAS
bYHKIMS, TOCTPOCHHAS JJI KOHEYHON DEILETKU C PA3/IMYHBIMU PAHUIHBIMHI
YCJIOBUSIMH COBIAJAET C XapaKTEePaMU, BLITUCAEHHBIMU B PA3IMYHBIX MOLYJIAX
anrebpbl  CUMIUIEKTHYECKUX (epMuoHoB. COIOCTaBSAIOTCS OTKPBIThIE U
3aKDBIThIE [PAHUYHBIE YCJIOBUS C MOLYJIAMU, 00Pa30BAHHBIME COOTBETCTBEHHO
LEJIBIMU U MOIYUEIbIMI MOJAMU (HEPMHIOHOB.

B rperweil riiaBe  “Abenesa  modeav necka” PaccMOTpeHa MOJIEND

camoopranu3osanHoi kpuruasoctr ASM (Abelian sandpile model). ITokazano,
YTO DPEKYpPEHTHble KOHMUIYpalHH B MOJEIN NECOUHOR KydW HAaXONATCS
BO B3aMMHOOLHO3HAYHOM COOTBETCTBHE C KOH(MUIYpPalUAMH IIOKDPBIBAIONINX
JlepeBbeB. Biiaromapsi 9TOMy COOTBETCTBHIO 33/[a4a O BBIYHCIEHUH BBICOTBI



h; = 1,2,3,4 B HEKOTOpDO¥ BEpUIVHE { B MOJENU I[I€CKA CBOAUTCI K
3a7la4€ O MEPEeYUC/IEHUN MOKPLIBAIOIIUX JEPEBbEB, Y KOTOPBIX BEPIIUHA 1
CpeIy COCeIHWX BEPIIWH ¥MMEeeT POBHO h; — 1 IpenmecTBEHHUKOB. uCIO
HOKPBIBAIOLUX JIEPEBLEB COOTBETCTBYET J[ETEPMUHAHTY COOTBETCTBYIOLIEH
Marpunsl Jlammaca A. Pukcauuio YKWCIa OPEAIIeCTBEHHAKOB MOXKHO
OCYIIECTBUTh MU3MEHAs DPeLIeTKy — yAaJsas HWiIn JOGaBIss AONOIHUTENLHBIE
pebpa C HEKOTOPBLIMU BECAMH, IJIl YEro HY>KHO MOAUMHUIMPOBATH MATPUIY
Jlamnaca. Ecim A’ - momudurmposannas maTpuna Jlaniaca, TO BbIParkeHUe
det A'/det A = det [I + (A" - A)A‘l] IIO3BOJISIET BBIYMCIATH OTHOILIEHUE
YHCJIa TOKPHIBAIOLIIIX JEPEBLEB C (bI/IKCII/IpOBaHHbIM YUCJIOM IIPEIIIECTBEHHUKOB
K OOIIEMy 4HCIy NOKDPBIBAIONMX [EPEBbEB, U HANUTH COOTBETCTBYIOLIVE
BEpOATHOCTH. B TpeTbeil rIiaBe [gucceprauuy MOAPOOHO HUCCJIEI0BAHBI
KOHGUTYypaUUy I[OKPHIBAIOUINX JEPEBbEB HEOOXOMMMBIX [JIs BBIYUCIIEHUS
BepoaTHOCcTelr FPp BeICOT A = 1,2,3,4 ¥ DapHBIX KOPPEJIAIMOHHEIX
byukmuit Pi,(r) — PP, a = 2,3,4. Cpenu sTux KOHQUrypauuit ecTbh
JIOKAJIbHBIE, [JIs YYETa KOTOPBIX JOCTATOYHO IPOBOAUTH U3MEHEHUS PEIIETKH B
JIOKAJIbHOM 06/1aCT! 1 HeloKaJbHbIe - O-rpadbl, AjIs y4eTa KOTOPLIX BBOAATCS
JOTIOSTHUTENIbHbIE Pebpa, CBA3LIBAIOLINE HEJOKaJbHbIE obsactu. s Bcex
JIOKAJIbHBIX KOH(MUIypaluii NpUBEIeHbl TOYHbIE AHAJIUTUYECKUE BbIPAYKEHNS 1
acumnToTuku. s O-rpadoB MIpuBeIeHbl TOUHbBIE AHAJIUTAYECKIIE MATPUYHbIE
BBIPAXKEHUsS] (MaTPUIbI IIEPEUYMCIIEHbl B IPUJIOXKEHUM 2), € IOCIELYIOIUM
YHCJEHHBIM ¥ ACHMITOTMYECKNM aHAJM30M. B mpwioxkeHwn 1) omnmcaHa
ACHMIITOTHKA pemerounofl pyaxkmuyu ['puna A~!, aya GoJbIIIX pacCTOSHUIL
U IPOM3BOJIBHBIX YIJIOB.

B uerBepToil ritaBe “Koppeasyuontoie PyHKUUU 08YTKOMNOHEHMHOZ0

2

NOKPHLBAIOWLE20 JEPEBA C MPEMA OAUHHBLMU NYMAMU 8 00HOU Kommoxexme’
[IPOBOJIUTCS UCCJIEAOBAHNE HEJOKAIBHOrO 00beKTa — ©-rpada Ha IIOCKOCTY U
HOJIyIIJIOCKOCTH C OTKPBITHIMU ¥ 3aKPITHIMU PPAHUYIHBIME YCIIOBUASIMY. B aToit
[JIaBe OmpezeneHo, 4ro O-rpad - 3TO [JBYXKOMIIOHEHTHOE IIOKDBIBAIOLIEE
[epeBO, TIe OfHA KOMIIOHEHTa COZEPKWUT TPH  HENEPECEKAIOUIUXC
[POM3BOJIBHBIX IYTH. OTH IYTH COEAUHSIIOT OKPECTHOCTb HEKOTOPOI
PUKCHPOBAHHON BEPIIMHBL jo, HAXOLAIIEHCS HA PACCTOSHUA 7 OT CPAHUIbI

MOJYIJIOCKOCTHA, C  JIOKAJBHON OKPEeCTHOCTBIO JAPYroil BepUIUHbl o,



HAXOIAIIEHCA Ha PACCTOSHUM S OT BEPIIMHBI jo. K 3TUM IyTAM NPUKPEIJIEHbI
BETKM IIOKDBIBAIOIIUX JEPEBLEB, TAK YTO BETBH BMECTE C IIyTSMHU UEIHKOM
00pa3yioT OLHY KOMIIOHEHTY IOKDBIBAIOIIErO JEPeBa, KOTOpas OKDPYKEHa
JApyro# KOMIIOHeHTOH. B 3Tolf rJlaBe BBIUMCISETCS OTHOIIEHWE UMCJI,
KoHbuUrypamuii, comepxamux O-rpad, K OOIIEMy YHCIy NOKPBIBAIOIINX
JepeBbeB Ha INIOCKOCTHM ¥ IIOJIYIIOCKOCTH M aCHMITOTHYECKOE DA3JIOXKEHHEe
3TOr0 OTHOIIEHHSA HJIA CIy4aeB 7 > s > 1 m s > r > 1. Beluucnenus
IIPOBOAATCH IIPY IIOMOIIY BBEJEHNUSA Ha PEIIETKU TPEX JOMOJHUTENbHBIX peOep ¢
OeckoHEYHO HOJIBIINM BECOM — “MOCTOB”, T.€. MOCTPOEHHE MOTUMDUIUPOBAHHOIO
nannacuata A’ u uccnenosanns orsHomenus det A’/ det A.

B zaksroueHHu Kparko cHOpPMYIMPOBAHBI MOJIYyYEHHBIE B IUCCEPTAIMN

pe3ynpTaThl, KOTOPbIE XU BBIHOCATCA Ha 3aINUTY.
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