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OBIIIAA XAPAKTEPUCTUKA PABOTHI

O6beKT HuccjieJoBaHud M aKTYaJIbHOCTH TeMbl.

Touto peraeMbie PEIIETOYHBIE MOJAETN HIPAIOT OOMBINYIO POJIb B PABHOBECHOI
48 HepaBHOBeCHOfI CTATUCTUIECCKON MexXaHUKe. OHI/I OIIUCBHIBAIOTCA OTHOCUTEIBHO
OIPOCTBIMU AWHAMHYICCKHUMHU 3aKOHaMH U B TO XK€ BpeMd O6’]3HCH5HOT HETPUBHU-
aJIbHbIE€ KPUTHUYECKHNE ABJICHUA. MCCHG,HOB&HHE TaKux MO,ZLeJ'IefI IIOMOI'a€T Ha
IIPOCTBIX IPpUMEPaAX IMOHATH MEXaHN3M KPHUTHUYIECKOI'O IIOBEACHNA PEAJIbHBIX CH-
CTEM.

B nocjgeanee BpeMd BO3HUK MHTEPeC K U3YyYCHUTIO TOYHO PellacMbIX HepaB-
HOBECHBIX Mogesieii. VccienoBanns OMHOMEPHBIX PEIIETOYHBIX MOJEeH B3au-
MOAEHCTBYIOMINX IACTHUI BIAJINA OT TEPMOJIMHAMUIECKOTO PABHOBECHSA TTOKA3BI-
BarOT, 910 audHy3nOHHBIE CUCTEMBI C KOPOTKOJAEHCTBYIONUM B3aANMMOIEHCTBY-
eM MeXKJy YaCTUIIAMHU MPOSBASIOT HEeOOBIYaiiHO OoraToe pasHooOpasue Kpu-
ruaeckux apiennii. C GOpMATbHON TOYKK 3PEHUs KMHETHYECKOE yDPABHEHHE
HEPABHOBECHBIX IIPOIECCOB MOXKHO OTOXKIECTBUTH ¢ ypaBuenmem Illpemmrre-
Pa CoOTBETCTBYIONIEH KBAaHTOBOH cucTeMbl. CIieI0BaTENIbHO, €CTECTBEHHO OYKU-
JaTh, YTO aH3alIl BeTe MOXKHO MPUMEHUTH JJId HAXOXKIECHUSA TOYHOT'O PEIEHN A
OJHOMEPHBIX HEPaBHOBECHBIX MO,ZLeJ'IefI. FﬂaBHOQ oTJin4yuve OT O6bI“IHbIX KBaHTO-
BbIX CHCTEM COCTOHT B TOM, YTO HOHy‘leHHbeI TaMHJIBTOHMAH HE3PMHTOB, T.K.
MHHUMBIE CO6CTB€HHBI€ SHAYCHUA NaMHJIbTOHHaHA OJOJIZKHBI OIIMCBIBATH IIPOILEC-
Cbl 3aTyXaHHUs B HEPABHOBECHOHN CHCTEME.

Baxkuefiimnm mpuMepoM HEPABHOBECHOT'O PEIIETOYHOIO T'a3d ABJSETCH
aCUMMETPUYHBINA Tpoliecc ¢ uckiouenneM (Asymmetric Simple Exclusion
Process, ASEP). 910 croxacTuieckas CUCTE€Ma YaCTHUIL HA OJHOMEPHOI perer-
K€, COBEPIIAIONINX CKAYKH B COCETHHUE y3JIbl IO TAKUM IIPABHIaM, 9TOOBI J1BE
JaCTHOBI HE MOTJVIM HAXOOUTHCA B OJHOM Y3JI€ 1 HE MOIJIN O6OFHaTb APYr apyra.
ECJII/I CyHmieCTByeT IOJHasA CUMMETPUS 110 OTHOIMEHWIO K HAaIPABJICHUIO ABUZKE-
HUsI, TO B TIpejesie DOMBINTUX BPEMEH MOJIyJdaeTcs paBHOBecHBIN ra3. [lom meii-
CTBHEM BHEITHETO I0JIsI, KOTOPOE HAPYIIAET 3Ty CHUMMETPHUI0, BO3HUKAET MaK-
POCKOTIMYEeCKNi OTOK YaCTUIL, KOTOPBIN W ABIASIETCS MPEIMEeTOM M3yIeHUS.

[MIupokuit mHTEpEC K 3TOH MOAETN 00BICHAETCS €6 POACTBOM C TIPOIECCa-
MU POCTa MOBEPXHOCTEN, MPOOIEMOil HATTPABIEHHBIX TIOJUMEDPOB B XaOTUIECKU
HEOTHOPOIHOM cpefie u ypasHenueMm Broprepca. OHa TakXKe SBIgeTCI TPOCTEi-

meit I{eTpI/IBI/IaJIbHOfI MOACBIO TPAHCITOPTHBIX CHUCTEM W MOZKET CIYXKUTH OT-



NIPABHO TOYKOM JJI UX NPAKTUYECKOTO UCCJIeTOBAHUA.

Kondopmuas Teopusi 1osis s#B/IgeTcsa MOLUHBIM HHCTDYMEHTOM /JIJIsi OILUCA~
HUA KJIACCOB YHUBEPCAJIBHOCTH KPUTUYECKUX JBYMEDHBIX MOJesell TEOpUU PaB-
HOBECHOH CTAaTHCTHYECKON MeXaHmKu. KpuTtudyeckue 3KCIOHEHTHI, KOPPEIATH-
OHHBIE (DYHKITUHU, KOHEYHO-PA3MEDHBIN aHAJIN3, TEOPHs BO3MYINEeHU 1 3hder-
ThI PA3HBIX I'PAHUYHBIX YCJOBUIl, BCE OHU U3Y4YEHbI [IPU HOMOIIN KOH(POPMHO-
[IOJIEBOT'O TIOJIXO/a U YCIIENIHO CPABHEHbI C YWCJIEHHBIMU pe3yJbTaTaMU U C
skcrnepuMenTOM. HenaBHO BO3HUK 0oJiee MUPOKU KJIACC KOH(POPMHBIX TEO-
puii — jorapudmMuIecKre KOH(pOPMHBIE TEOPUH, MPEIHA3HAYEHHBIE, B IEPBYIO
OdYepe/ib, /I ONUCAHUSI HEKOTOPHIX HEPABHOBECHBIX PEIeTOYHBIX Mozeseli. B
9aCTHOCTH, MOJIEJb ILUIOTHBIX MOJUMEPOB, abeeBa MOIENb MeCKAa W IEPKOJIsA-
IIUOHHBIE MOJIEJIH SIBJIAIOTCH PEIIETOYHBIMUA PEAJTU3AIUSAME JIOTapuDMUIECKAX
KOH(OPMHBIX TEOPUIA.

Jlorapudmuyeckue koudopmubie reopun nois (JIKTIT) usydenst B MeHb-
el CTeneHr U UMEIOT 0OoJiee CIOXKHYIO CTPYKTYPY. DTO, TAK WIH WHAYE, OT-
pazkaeT CJIOKHOCTB COOTBETCTBYIOIIUX PEIMIETOYHBIX MOJIeJIel, OCHOBHBIM CBOM-
CTBOM KOTODBIX SIBJISIETCS HEJOKAJTbHBIN XapakTep Koppessdiuii. B 3ToMm koH-
TEKCTE MOXKeT IIOKa3aThCA CTPAHHBIM, €CJIN HE YANBUTEIbHBIM TO, YTO PEIIeTOY-
HbIE MOJIEJIN C HEeJIOKAJIbHBIMU CBOMCTBAMHU MOT'YT OIUCHIBATHCSA B HETPEPBIBHOM
pejiesie Py TOMOIIHU JIOKAJIBHBIX Tojeil. 11o Bceil BepOATHOCTH 3TO CBOMCTBO
CB#3aHO C HAJIMYHMEM JIOTapUMOMOB B KOPPEIANUOHHBIX (DYHKINAX.

HsymepHuas abeneBa MOJETb MECKA — 3TO MEPBBIN IPUMED TOYHO PeniaeMoi
MOJIEJIM CAMOOPTaHU30BAHHON KPUTHUYIHOCTH, JJisi KOTOPOH JiorapudMudeckast
Teopus MoJsA (¢ MEHTPAJBHBIM 3apaJoM ¢ = —2) JAeT ONPEIeJEHHBIEC MPel-
cKazaHud 118 HaOIIr01aeMbiXx BeandnH. HeKoTopbie n3 3TuX BeIMYMH MOXKHO
MIPOBEPUTDH IIPU HOMOIIYM IPAMBIX BBIYUCIEHUHN.

Crarucrudeckass MEXaHWKA, KECTKUX TUMEDPOB HA PEIeTKe ITPeICTaBIIseT
GOJIBIITON WHTEPEC JIsT U3yUeHUsT MHOTUX (DU3MIECKUX CHCTEM W OYEHb YACTO
BCTpedaeTcd B Jsmreparype. M3ydenne AuMEPHBIX MOeS€ MOXKET IIPOJIUTH
CBET HA TEPMOJAMHAMUKY JBYXATOMHBIX Ia30B, aJCOPOMPOBAHHBIX IJIEHOK, HA
KJACCHYECKUH IIpesiesl MoAesIell pe30HUPYIOINNX BAJICHTHBIX CBA3€U B BBICOKO-
TEMIIEPATYPHOM CBEPXTTPOBOAHMKE. Moenmn maIoTHO yIIaKOBAHHBIX AUMEPOB Ha,
IJIAHAPHBIX PEIIeTKAX TOYHO pemaeMbl. i Hux pa3paboTaH TOBOJIBHO MOIII-
HBII MaTeMaTUIeCKUil arnapar nepedncieHus Kouduryparuii. MEOro naTepec-

HbIX 3aJa9 BO3HUKACT TIPU PACCMOTPEHUUN YIMAKOBOK AWUMEPOB C BaAKaAHCUAMMU.



Hanuuwme takux medekToB maeT BO3MOXKHOCTH JMUMEPAM COBEPINATH THCKPET-
HBIE II€PE/IBUKEHUS, T.€. 1udPYyHINPOBATH.

ITeanr paboTshl.

Lesnbio HaCTOAINEH AUCCEPTAIMH SBJISIETCS PA3BUTHE YKE CYIIECTBYIONIUX U
CO3/1aHMe HOBBIX AHAJUTHIECKUX METO/IOB WCCJIEIOBAHNS HEPABHOBECHBIX De-
HIETOYHBIX MOAEJIEN.

Haquaﬂ HOBH3Ha U IIpaKTHU4YeCKad INEeHHOCTb.

Paspaboranube B auccepTaliud METOIbI MOTYT CIAYXKUTb OCHOBOU JIJIsl UCCJIe-
JIOBaHUS TITHPOKOrO KJIACCA PABHOBECHBIX W HEPABHOBECHBIX PEITETOYHBIX MO-
gesteit. TouHbIe aHATIMTHYECKHUE PEIIEHNs TPOIIECCA C IOJHOCTHIO ACUMMETPU -
ubiv uckiovernueM (Totally Asymmetric Simple Exclusion Process, TASEP) B
HECTAIIMOHAPHOM DPEXKUME TIO3BOJISIOT IOHSITh OCHOBHBIE CBONCTBA M MEXAHU3M
PeIaKCAIIUY HEPABHOBECHBIX CHCTEM.

AcuMnTOTHKY BYXYACTHYHBIX KOPPEJIANUOHHBIX (DYHKIUA JIBYMEPHON
abeseBoit MOIEIN TecKa MPEeICKA3bIBAIOTCA JIOrapU(pMUIEcKoit KoHMOPMHOIT
reopueii osist (JIKTII) ¢ nenrpasbubiM 3apsaom ¢ = —2. Hanuuue B Hux jora-
pud>MOB YKA3bIBAET HA CJIOKHBIN HEJOKAJTBHBIN XapakTep MOJeei ¢ caMoopra-
HHU30BAHHOM KPUTHIHOCTHIO. ADesreBa MOJIENb TeCKa — 3TO MEePBBIil TpUMep, T1e
JiorapudMuIecKue 1By XTOYETHbIE KOPPEIATOPHI BO3MOXKHO BBIUUCIUTH TOTHO.

Paspaboranubrii MeTO/ MePEYNCIeHNS TIOKPBIBAIOIINX Ay THH HA KBAJAPAT-
HO¥ peleTKe MO3BOJIIII AHAJIUTUIECKH U3y IUTh CBOUCTBA [IO/IBUKHOCTH BAKAH-
CUU B IJIOTHO YIAKOBAHHON MOE/IN JIUMEPOB U BBIYUCINTH OCHOBHBIE Tuddy-
3UOHHBIE XAPAKTEPUCTUKH.

Ha 3allUTy BbBIABUTAIOTCA CJieJyrolnue pe3yJibTaTbI:

e YcosepuieHCTBOBaH KoMmOmHaTopHbI an3an, Dere wu  pa3zpaboran
HOBBII METOJ TOYHOIO pEMIEHNs KUHETHYECKOTO YPaBHEHUSA [IJIs1
OpOIecca € TOJHOCTBIO acCUMMeTPHYHbIM  ucKirodeHueM (Totally
Asymmetric Exclusion Process, TASEP), ocHoBaHHbIi Ha TeXHUKE
B3aMMHOI'O COKPAINIEHNS MHOXKECTB HEJIOIMYCTUMbBIX U BCIOMOIATEIbHBIX
MIPOCTPAHCTBEHHO-BPEMEHHBIX TpaekTopuii gactuil. Ha ocnose mpesio-
JKEHHOTO MeToJa, Haiineno rounoe pemenne TASEP mua caydas, korna
YACTHUILI JIBUKYTCS HA KOJBIE C PAZHBIMU BEPOSTHOCTIMHU CKATKOB.
IIpu momomum 3TOrO perneHusl W3y4YEeHO MOBEAEHHWE CPEeIHeil CKOPOCTH

YaCTUIl B HECTAIIMOHAPHOM DEXKUME U €€ CXOANMOCTH K CTallMOHAPHOMY



3Hadennio. Halinerabl aHATUTUYECKWE BBIPAXKEHUS CTAIMOHAPHOM

CKOPOCTH B Cjiy4dae C OAMHAKOBBIMHA BE€PDOATHOCTAMMU IIPBI2KKOB 1aCTHUIL.

[lpyr moMmoru TeXHUKU Tepeducjienus O-rpadoB BHITHCIEHBI TaPHBIE
KOPPEIAaIuOHHble QYHKIMKU 014, ¢ = 2,3,4 abeneBoit Momenn Iecka.
DTOT pe3yabTaT MOITBEPKIAET MPEJCKA3aHusd JOTapudMUIecKoil Teo-
PHUU T0JIsT, KOTOPhIE OCHOBAHBI HA MIPETIONOXKEHUH O IPUMEHNMOCTH KOH-

(BOpPMHOIT TEOPUH B HEIIPEPLIBHOM IIpeeIe.

Paspaboran HOBBI MeTOHA, MEPEYUCIEHUsST TOKPBIBAIOIIUX TAyTHH HA
KBaIPATHOU DPEITeTKe [JIsT MePEeYNCTIEHNs TUMEPHBIX KOH(MUTYpaIuii ¢
OJTHOM BaKaHCHel. DTOT METO/ OCHOBAH HA BHECEHUHU JIOMOIHUTEIHHOIO
gedekTa, B BUAEe KOHEUHOTO pa3pe3a Ha permerke. IIpu momoImu 3Toit
TeXHUKN AHAJUTAYECKU BBIUUCJIEHBI TTAPAMETPHI TTOJBUKHOCTH BAKAH-

CUU, 1 TOATBEPZKJICHLI paHee TTOJIYIYCHHbIC YNCIICHHBIC PE3YJIbTATHI.

Anpobanuga paboThl.

PesympraTh! auccepraiun JOKIAIbIBAINCH HA:

International Colloquium on Integrable Systems and Quantum
symmetries (ISQS-16) 2007, Praha, Czech Republic.

Classical and Quantum Integrable Systems 2008, THEP, Protvino,
Russia.

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

Russia.

Cemunape ormena “ Craructudeckas mexannka’ Jlaboparopum Teope-
ruaeckoit duzuku ONAU, Ilybua.

Ily6baukarumn.

Juccepramyst HamicaHa Ha OCHOBaHUW cozepkaHns pabor [1-6].

CrpyKTypa m o0beM auccepTaiuu.

Juccepranusa COCTOUT W3 BBEIEHUS, TPEX IJIaB u 3akiiodenus. Obmamit o6bem

JuccepTanuu 86 CTpaHUIT MAIMMHONHUCHOTO TEKCTa, BKIOYad 20 PUCYHKOB U

CIIMCOK JIUTEPATYPHI 13 98 HaUMEHOBAHUIA.



OCHOBHOE COAEP>KAHUWE PABOTBI

Bo BBegeHuUn npeacTaBieH KpaTKuii 0030p OCHOBHBIX PA0OT U PE3YJIbTa-
TOB TI0 TEME TOYHO PEIIAEMbIX PEIIEeTOYHBIX MOJIEEH B CTATHCTUIECKOH bu3n-
ke. Tam ke KPaTKO OMHUCAHBI OCHOBHBIE PE3YIBTATHI, COCTABISIONINE TAHHYIO
JAUCCEPTAITUIO.

B mepsBoii riiaBe “AcummempuyHoili nPOYece ¢ NPoCcmvim UCKAOYEHUEM”

JarmoTest onpeenenne kiaacca momerneit ASEP u ommcanne OCHOBHBIX METOOB
TOYHOTO PEITeHUSI.

Jms u3ydeHns aHATTATUYIECKAX CBOMCTB TOYHO PerraeMbIX MOJeneil 9acTo
mosp3ytorca MerojgoMm Bere. Ero mepsoe nmpumeHeHue it TOYHOIO PEIIEHWUsT
ASEP 6buto mpencrasieno JIxapom B BHie Kparkoro 3amedanud. asee, mo-
IpOOHBI pacuer ObLT MpUBEIEH B IIOAOTBOpHOI ctarke I'Ba u Illmona, rae
U3yJaAIOCh CAEAYIONIEe 33 MAKCHMAJIBHBIM COOCTBEHHOE 3HAUEHWE OMEpaTOpa
SBOJIIOIUN 17151 DOIBIINX PENeTOK U ObLIO YCTAHOBJIEHO CTEIIEHHOE TIOBE/IEHUE
criekTpasbHoi mesu. [locae sToro ynaunoro npumenenns merona bere, mossu-
JIUCh MHOTO WHTEPECHBIX aHATUTHYIECKUX PEe3YIbTaTOB.

B mamuoii riase madineno pemenne TASEP ¢ pasubsiMu BeposiTHOCTSIMU
MPBIKKOB YACTHUIL HA KOJIbIEe. [Ij1s HaXOK IeHNs ITOTO pelenns moTpeboBaIoCh
BHECTH HEKOTOPBIe MOAM(pHUKAIMN B KOMOMHATOPHBIH an3al bere.

ToyHoe aHATUTHIECKOE pEITeHre B HECTAIMOHAPHOM PEXKHUME MO3BOJIET
M3y4arh HOTOK YACTUI[ HA PAHHEH CTaUU IBOJIONUHA CUCTEMBI.

B cucreme ¢ pa3zHbIMU BEPOATHOCTSAMHU TPBRKKOB IACTHUIL HADIIOTAETCA AB-
JIEHV€ KOHIEHCAIMU YACTHI[, KOTOPOe paHee MoaApOoOHO ObLIO M3y49eHO B COOT-
BETCTBYIONIMX MTPOIECCAX € HYNEBOH HanbHOCThIO B3aumoneiicteua (ZRP, zero
range processes). B uacrnocru, camast MeJIeHHAS YaCTHUIIA [IOPOXKIAET MAKPO-
CKOITMYECKYIO MPODOKY, KOTOPas B KPYITHO3ZEPHUCTOM MACIITabe MPOSBIIAETCS B
BHUJIEe PA3PbIBA HEMPEPBIBHOCTH TJIOTHOCTH YACTHII.

B komre riagsr, rae usydarorcs ceoiicrsa TASEP B HecranuonapHOM coCTO-
SAHUW, AaHAJUTUIECKN BBIYMCIEHA CTAIMOHAPHAS CKOPOCTH IMOTOKA, YACTHIL JJI51
CJIy9asi C PABHBIMU BEPOATHOCTSIMU MPBIKKOB JIJIsI PA3HBIX TUIOB OOHOBJICHHU ST
cocrostaus. s 9Toro 6bLI0 MOCTPOEHO B3aMMHO OJHO3HAYHOE OTOOPAXKEHUE
TUX 3aJa4 Ha OJHOMepHYIo Mofaenb Ilorrca B mpexactapiennu PopTywHa U
Kacremneiina.

s obitiero ciryvasi, KOraa BEPOATHOCTD MPBIXKKA, YaCTUIIBI 3aBUCUT OT €€



HOMEDA, TPEJIOXKEeHa 00mas (popMysa, KOTOpas HO3BOJISET MEJATh JIUCJIEH-
HBIE€ BBIYUCJICHUS /)i KOHKPETHBIX 3HAYEHUN mapaMerpoB. BBumy ciokHOCTH
330347, IO BCeHl BHAMMOCTH, HEBO3MOXKHO HAHTHU TOYHOE AHAJIHTUIECKOE BbI-
paXkeHwue /i CTAIMOHAPHON CKOPOCTH B ODIIEM CJIydae.

Bo BTOpoOii ritaBe “Afescsa modeab CaMO0p2GHUIOEAHHOT KPUMUYHO-

cmu” paccMOTpeHa, OIHA U3 BaXKHEHAINX MOojeseil CaMOOpPTaHn30BaAHHON KpPH-
THYIHOCTH — aDesieBa MOJIENDb TIECKA HA JIBYMEPHON PelreTke.

Koudopmuas: Teoprst mojisi SBJASETCS MOITHBIM WHCTPYMEHTOM JIJIsT OITUCA~
HUS KJIACCOB YHUBEPCAJTBHOCTH KPUTHUYECKUX JBYMEDHBIX MOJesell TEOPUU PaB-
HOBECHO! CTATUCTHYECKON MexaHuku. Kpurudeckue 3KCIOHEHTHI, KOPPEIALn-
OHHBbIE (DYHKIINN, KOHETHO-PA3MEPHBIH aHAIN3, TEOPH BO3MYIIeHHH 1 3P deK-
ThI PA3HBIX MPAHUYHBIX YCJIOBUH, BCE OHU M3YUEHBI MIPU MOMOIIN KOH(POPMHO-
TIOJIEBOTO TIOJIXO/A W YCIENTHO CPABHEHBI C YHWCJIEHHBIMH Pe3YyJbTaTaMWU U C
IKCIEprMeHTOM. HemaBHO BO3HMK OoJiee MHUPOKHWH KJIACC KOH(MOPMHBIX TeO-
puii — gorapudmutdeckue KOH(MOPMHBIE TEOPHUH, MPEIHA3HAYCHHBIE, B IEPBYIO
ovepeib, g OMUCAHUS HEKOTOPHIX HEPABHOBECHBIX PEIIeTOYHBLIX Momesneil. B
YACTHOCTH, MOJEJb TIOTHBIX MOJUMEPOB, abeieBa MOMIENb MeCKa U TEePKOJIs-
[IMOHHBIE MOJENH SIBIAIOTCH PEIIETOYHBIMA PEATU3ANUAME JOrapUPMUIECKUX
KOH(MOPMHBIX TEOPUIA.

Jlorapudmudeckre KOH(DOPMHBIE TEOPUM W3YYEHBI B MEHBINEH CTEIeHu U
uMeroT 6oJiee CIIOKHYIO CTPYKTYPY. DTO TAK WM HHAYE OTPAXKAET CJIOKHOCTH
COOTBETCTBYIOIINX PEIIETOYHBIX MOJesieil, OCHOBHBIM CBOWCTBOM KOTOPDBIX AB-
JITeTCS HeJTOKAJIbHBIH XapaKTep Koppeaanuii. B 3ToM KOHTEeKCTe TpeCTaBsaeT-
¢ YOUBUTEIBHBIM TOT (DAKT, UTO PEIIETOUHBIE MOJETU C HEJJOKATbLHBIMU CBOM-
CTBAMM MOT'YT OIIUCBIBATLCA B HEIIPEPBLIBHOM IIPeJieJie IIPU IIOMOIIU JIOKAJIbHBIX
noseii. ITo Bceit BepOATHOCTH, 5TO CBOMCTBO CBA3AHO € HAJTHMIHEM JIOTAPUGPMOB
B KODPEJISIITAOHHBIX (DYHKIHIX.

JIBymepHas abeseBa MO MECKA — ITO MEPBBINA MPUMeED TOYHO PenaeMoit
MOJIENIM CAMOOPTaHW30BAHHON KPUTHYHOCTH, JJIsi KOTOPOIl JsiorapudMudeckast
Teopust 10 (C UEHTPAIBHBIM 3apafioM ¢ = —2) JaeT ONPEJIEJIEeHHbIE MPe-
CKa3aHus 71 HAOI0IAEMbIX BeIuYInH. HEeKOTOphIe M3 3TUX BeIWYWH MOXKHO
TIPOBEPUTH TIPU TIOMOIITH TIPSAMBIX BbIUKCIeHU. B 3T0l Momenn mist e TMHUYIHON

BBICOTBI BEPOATHOCTb
2(r —2)

P =
3



U ACUMIITOTUKA MAPHOH KOppeaanuonnoit dyukuuu (r > 1)
011 = Pll(’f') — Pl ~ ——

Ha Oeckoneunoit pererke Obutn Bbruucaerabl C. Maxymaapom u 1. xapowm.
Jlist Toro, 9TOOBI BBIYHUCINTL BCE OCTAJLHBIE BEPOATHOCTH BbICOT Po, P3 u
Py, B.B. IIpuesxes paspaborasn JOBOJBHO CI0XKHYIO TEXHHUKY, OCHOBAHHYIO Ha,
nepeudnciaennn O-rpados. OH 0O0HADYKWII, UTO HECMOTPSA HA JIOKATHHBIH Xa-
pPaKTep NMEPEMEHHBIX (BLICOT) B MOJEJNU CAMOOPTAHU3AINN, UX [PEJCTAB/IeHIEe
MTOCPEICTBOM JE€PEBBEB CYIIECTBEHHO HETOKAJILHO, 33 MCK/IIOUEHUEM TPOCTE-
IIero CJIyvast eMHNIHON BbICOTHI. CYIIECTBEHHYIO POJIb B 9THX PADOTAX UI'PATIA
CBS3b MEXKJY pa3pelreHubiMyu KOHMUrypamuamu abeaeBoi MOIeau u MOKPHIBa-
IOIUMHY JIEPEBbAMU Ha, perreTke u Teopema Kupxroda o mOKphIBAIOIMINUX Aepe-
BbsX Ha Tpade. JTa Teopema npeacTasisierT codoit 3 HeKTUBHBIN WHCTPYMEHT
J19 BbIYUCJIEHUS CTATHUCTUYECKUX HaOJII01aeMbIX abejieBOi MOJed IecKa. bo-
Jiee TOrO, 9Ta TeOpeMa ODHAPYKUBAET TAKIKE POJCTBO TTOKPHIBAIOIINX TEPEBHEB
C IPYTUMH TOYHO PEITaeMbIMU MOJEISIMH CTATUCTUIECKON MEXaHWKW, TAKUMU
Kak Momenb llorTca, MOmeNnb AUMEpPOB, MOJAE/b HAPABJIEHHBIX TOJUMEPOB U
T.1.

Bo Bropoit rmase cmemaH CAeAyOmMui MIar B U3yUYEHUH IBYMEPHOH abe-
Jiepoil Mozen. B wacrHOCTH, OLLIa HCIOIL30BAHA TEXHUKA IepeuncjIeHus O-
rpad OB 111 BHIYHUC/ICHHUS APHBIX KOPPETATOPOB 014, @ = 2, 3,4 ofHA BBICOTA
73 KOTOPBIX paBHA enuuuiie. [losyueHHbie pe3yIbTaThl B TOYHOCTH COBIIAIAIOT

C TIPEICKA3AHUSAME JIOTAPUMMUIECKON TEOPUN MOJIsA:

P? Inr
Ula:Pla(r)_P1Pa2_6a7TTa a:2,3,4,
P2 In?r
aab:Pab(r)fPanzfcacb7 pra a,b=2,3,4,
rae
1 8—m T+ 4
o = 3=———, C4=——r.
2T B T om—2) T 2 —2)

ITapubie KOPPETATOPHI CBA3AHBI ¢ MUKPOCKOTHIECKUMU MTEPEMEHHBIMU, KOTO-
pbIe TPOSBIISIOT CHJIBHO HEJOKAJbHBIA XapakTep. DTUM U OObACHAETCS HAJIH-
qne jgorapudMOB B ACUMIITOTUKAX.

K coxamenuto, nepeuncisieMbie 00bEKThI, BO3HUKAIOIIUE [TPU BHIYUCIEHUT

JPYTUX KOPPEISITOPOB Oqp, a,b = 2,3,4 He mipeacTaBasiorcs depe3 O-rpadbr
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U WX, MO-BUJAVMOMY, M3-3a CEPHE3HON TOMOJOTHIECKON TPOHIeMbl HEBO3MOXKHO
0600IIUTD HEITOCPEACTBEHHO.

B Tpetbeii rinaBe “Pewemownas modesv dumepos” paccMOTPEHA ABYMEP-

Hasl pelreTodyHas MOJIeJb JUMEPOB C OJIHON BakaHcuedl. BeposiTHOCTH HalTH
KOH(UTYPAIUIO C TEM WJIM WHBIM MHOMKECTBOM TOCTHUKUMBIX BAKAHCHUEH Bep-
LIMH UMeeT HeTPUBUAJIbHOE pacupezesnenue. [lomecTus BakaHCHIO B LEHTPAJIb-
HOI BepIMHE KBAJIPATHON HedeTHO-HedeTHOH pernerkn, K. Boytnep m ero
COTPYZHUKH NIPOU3BEJIN YUCJIEHHBIC BBIYUCJIEHUS Ha KOHEUHBIX PelleTKax, a Io-
TOM TPU MOMOIIY IKCTPAIIOJIAIUN UCCISIOBANN MPEIeS OYeHb OOMbInuX (Uan
Heckoneunbix) pazmepon pemerku. OHA U3 OCHOBHBIX XapaKTEPUCTUK, KOTO-
pad u3ydasjach UMH — 3TO BEPOATHOCTDL JEJIOKAJIN3aIlluy BaKaHCUU Py, Ha De-
merke L X L, T.e. BEPOATHOCTH TOTO, YTO BCE BEPINUHBI PENIETKY OyIyT JOCTH-

1/4 1719 Gombimx

KUMbI BakaHcuei. OHU HAIIM, 9YTO OHA MAJAET KaK pr, ~ L~
L > 1. Tlpu moMomy 3TOro pesyabrara ObLaa ONeHeHa BEPOATHOCTH p(s) To-
ro, 9TO YHCJIO0 JOCTUXKHUMBIX BEPIIMH OyIeT paBHO S B OECKOHEYHOM OObBEME:
p(s) ~ s79/8 s> 1. Takke GbLIM HANPSIMYIO BLIYHCICHBI TOUHBIC 3HAYCHHST
pr(s) os MambIX § ¥ KOHKDETHBIX 3HadeHwil pasmepa L. Ilocne ducnennoit
SKCTPATIOIANKH, B Mpejesie GECKOHETHBIX PAa3MepoB ObLIU MOJIYYeHBl BEPOAT-
HOCTB TOJHOM GurokupoBkn BakaHcuu p(l) = 0.107864 376269 049511 98(1)
U BEPOSITHOCTH TOTO, YTO BAKAHCHUS MOYKET CIeJIaTh B TOYHOCTH OJWH IIar:
p(2) = 0.055905353801942(1). Bosiee Toro, nupu nomouyu uaBEpTOpa ILmyd-
a, mpumenennoro k mepebiM gecarn mudpam aucaa 1/4/p(1l), aBTopsr cMormm

npezckasarb 3uadenue p(l), uMenHo
57
p(1) = OI — 102 (1)

eanio TpeThett rIaBbl ABISETCS AHATUTUYECKOE M3YyUeHHe dTOH mpobiie-
Mbl. Uzmest coctonT B mocTpoernn aedeKTa B BHAE KOHEIHOrO pas3pesa Ha Oec-
KOHEYIHO OOJIBINOi pererke. /leTepMUHAHT JIAMIACUAHA Oy YEHHOM PEeIeTKN
reHepUPYeT BCe MOKPBIBAIOIINE MayTUHbI. [locie yeTpeMieHust JJIHHBL Pa3pe3a
K OECKOHEYHOCTH IOy 9aI0TCs PA3HBIE XapAKTEPUCTUKN CUCTEMbL. DTUM METO-
JIOM, B 9aCTHOCTH, OBLIO MOATBEPXKEHO npenckasarme miag p(l), a ams p(2)

Ha#iJIeHO
p(2) = 3%(72 817v/2 — 102977), (2)

W3-3a Toro uro B Bhipaxkenue nis p(2) BXoaar Go/bIIUe HeJble YUC/Ia, CTAHO-

BUTBHCS MOHATO, TIOYEMY MpuMeHeHue uuepropa [lnydda cranoBuTcs HEBO3-



MOXKHBIM. BBIUHCIEHNE NeTePMUHAHTOB ITUX J1e(DEeKTOB CBOAUTCSA K BBITUCIIE-
HUIO ACUMIITOTHK JIETEDMUHAHTOB U MUHOPOB CUHIYJIAPHbIX Marpun Témmia.

B zakaroueHHN KpaTko chHOPMYyJIUPOBAHBI MMOTYyIEHHBIE B JUCCEPTAIUH

Pe3yIbTaThl, KOTOPBIC U BBIHOCATCA Ha 3aIUTY.
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