OT3hbIB

obHUIMAIBHOTO OIIIOHEHTa Ha juccepTamuio [Ipoubko Angpes ['eopruesnua
«Koppensaiuonnubie hyHKITUN BEPIITHHBLIX MojIeIeil ¢ (PUKCUPOBAHHBIMU I'DAHUYHBIMA
YCJIOBUSMHU U UX MPUJIOXKEHUS K 3aJa7aM KOMOUHATOPUKW »,
IIPEeCTABJIEHHYIO Ha COUCKAHUE YUEHON CTermeHu JIOKTOpa (PU3NKO-MaTeMaTHIeCKUX

Hayk 110 cuenuagpnocTa 01.01.03 — maremaTndcckas Qpusnka.

[lecTuBepmuHHAs MOJETb CTATUCTUIECKON (DU3UKU OMUCHIBAET JBYMEDHBIN nea-
JIN3UPOBAHHBIA KPUCTAJIJI, COCTOSIIII U3 MOJIEKYJT BOJbI, ATOMBI KHACIOPOJa KOTODPOI
PACIIOJIOXKEHBI B y3JIaX KBaPATHON PEIIEeTKY U CBI3aHbI BOJOPOIHON ¢BA3bI0. [Ipu aTom
Ka’KJILI MOH BOJOPOJa HAXOMUTCA OJIMKE K OJHOMY M3 KOHIIOB CBA3U, HA KOTOPO OH
pasMernieH. Tak Kak KOOPJAWHAIIMOHHOE YMCIO KBaJpPATHOW PEIIeTKH PaBHO UETBIPEM,
TO MMETCsl BOCEMb BO3MOXKHBIX BEPIIMHHBIX KoHurypamuit. CasTep MpeIooxKuI,
YTO HOHBI BOJOPOJA JOJKHBI MOIUMHATHLCA MIPABUIIY JIbJA: U3 UeThIPEX HOHOB, OKPY-
JKAIONIUX KaXKIBI aTOM KUCI0POIa, ABa PACIIOIOXKEHbI OJIU3KO, & JIBa yIaJIeHbl BJIOJIb
JIMHUN COOTBETCTBYIOUIUX CBs3el, UTO JaeT InecTb KoHdwurypamuit. [losygaromascsa
MOJIeJIb JIJIS TOPOUIAIbHBIX I'PAHUIHBIX YCIOBH OblIa penieHa B TEPMOJINHAMUYECKOM
npejiesie 6eCKOHETHOr0 YHucIa y3j10B B paborax JIuba u Cazepienya.

VIHTEepecHbIM C MaTeMaTUIeCKON TOUKU 3pEHUs SBJIAETCS UCCIeJOBAaHUE IeCTUBEp-
IIMHHON MOJIeJIM Ha KOHEYHBIX penieTkax. B ¢BA3U ¢ aKTUBHBIM pa3BUTHEM B IIOC/IeHee
BpeMsl HAHOTEXHOJIOTUH CYHIECTBYET HECOMHEHHBIH MHTEpec K TAKUM HUCCIeTOBAHUIM
U C TOYKM 3pEHUs MpPaKTUIECKUX InpuMmeHeHuit. Hambosiee M3BECTHBIM pE3YIbTAaTOM B
9TOM HAITPABJIEHUN ABJISIETCS JeTEPMUHAHTHOE MTPEJICTABIEHNE CTATUCTUIECKON CyMMBI
JUIS peIIeTKM KBaJIPaTHON (hOPMBI ¢ I'PAHUYHBIMU YCJIOBUSIMU THUIIA JIOMEHHOHN CTEHKH,
cBa3anHoe ¢ umeHamu Kopemnna u Vzepruna. B aToit Mojenmn MOHBI BOJIOPOAA, HaX0-
JIAIIMECcs Ha MPaBbIX U JIEBLIX CBOOOIHBIX JIMHUAX CBI3M PACIOJIOYKEHbI BOJIU3H aTOMOB
KHCJIOPOJA, a HaXOJIAIUECsl Ha BePXHUX ¥ HUKHUX — B OTJAJIEHUU OT HUX.

B ocuoBroM guccepranus [Iponbko A L. mmocssinena uccie0BaHUIO MIECTUBEPIITH-
HOW MOJIESIN ¢ TPAHUTHBIMU YCJIOBUAME TUIIA JIOMEHHON CTEHKH U SIBJISIETCS €CTEeCTBEH-
HBbIM Pa3BUTHEM PE3yJIbTATOB, MOyueHHbIX KopennubiM u M3eprunbsiv. B auccepranun
TaKYKe UCCIeIyeTcsd MATUBEPINMHEAS MOJETb ¢ (DUKCUPOBAHHBIMU IDAHUYIHBIMU YCJIO-
BUSIME, KOTOPBIE TECHO CBA3AHbI CO CKAJISIPHBIMU MTPOU3BEIEHUAMU OETEBCKUX BEKTOPOB
BHE MaccoBOil moBepxHOCTH. OCHOBHOM IE/THIO MCCAEOBAHNS ABJISETCS BbIBOL, 3aMKHY-

TBIX Bpra)KeHI/Iﬁ JJIAd CTATUCTUYIECCKUX CYMM U KOPPEJIAIIMOHHBIX beHKU,I/If/'I JJ1dd MOJIe-




Jiet, 3aJaHHBIX Ha pelleTKaX KOHEYHOI'o pasdMepa, ¢ (DUKCHUPOBAHHLIMU I'PAHUYHBIMU
YCJIOBUAMHU U UX KOMOWHATOPHBIX CJIEICTBUA.

K maubosnee 3HauMMBIM pe3ysibraTaM paboThI CIeyeT OTHECTH cjerylomee. Bo-
IIEPBBIX, 9TO — Pa3BUTUE METOMOB BbIYUCJIEHUS KOPPEISIMOHHBIX (DYHKIUN [IeCTHBep-
IIMHHOM MOJENN ¢ FpaHUYHBIMU YCJIOBUAMH THUIA JOMeHHOH cTeHkn. C IIOMOIIbBIO 9TUX
METOMIOB HaiIeHO IpeICTaBIeHIe BEPOATHOCTU 00PA30BAHMS MyCTOTHI B BUIE KPATHO-
ro KOHTYPHOro MHTerpaJa. Ha ocHOBe 9TOro mpencraB/ieHns pelleHa 3803498 O HaX0XK-
JIeHUM apKTHYeCKOil Kpupoil Mozenu. [laee, 970 — NPUIOXKEHUs] I'PAHUIHLIX KOppe-
JALUMOHHBIX (DYHKIUH K IePEUnC/IEHUsIM MATPULl YePeLyIOlnuXca 3HAKOB, a HMEHHO,
HaXOXKJEHHe CBA3U IIEPEUUCTIEHUN STUX MATPUI] C KJIACCUYECKHMMHU OPTONOHAIbLHBIMU
MHOTOYJIEHAMHU M JIOKa3aTe/IbCTBO TEOPEMBI O JEeTAaJbHBIX 3-TI€PEYUCTEHUSIX MATPHUIL
Jepelylomuxcs 3HakoB. He MeHee MHTepecHBIM sIBISIETCSl U3Y4YEHHE TEPMOIMHAMUKH
[IeCTUBEPIINHHON Mojenn Ha L-obpa3noit obiacTu, B mpolecce KOTOPOro JaHa HOBas
HHTEPIpPEeTanysa apKTUIeCKO! KpUBON KaK KPUBOI (hasoBOTO Mmepexoa TPEeThero poja,
BO3HHUKAIOIIEro IIPH MOAUMUKAIUN PEIIeTKU IIyTeM ylIaJleHust ee dacTu. HakoHel, 3To
— BBIYMCJ/ICHNUE OJHOTOYEYHON KOPPEJSIIIUOHHON (DYHKIUK JJ1s MATHBEPIIMHHONR Moe-
JIX CO CITeNMAaJIbHBIMU I'DAHUYHBIME YCJIOBUIMU U MOJIYUYEHNE HOBLIX JAETEePMUHAHTHLIX
IIPEeJICTAaBICHUI 11 CTATUCTUYECKON CYMMBI.

Marepuan nuccepraiuu pasbuT Ha ceMb IJIaB M CHAOKEH BBEICHUEM U 3aKJII0YeHU-
eM.

IlepBas ritaBa sIBJIS€TCSA BBOJHON. 31€Ch TAa€TCs ONpee/IeHNe [IIeCTUBEPIIMHHON MO-
JIeJIb C TPAHUYHBIMU YCJIOBHSMHU THIA JOMEHHOW CTEHKH, OOCYKIAIOTCS €e OCHOBHBIE
CBOHCTBa, paccmaTpuBaerca dopmysa Nsepruna—Kopennsa g cTaTUCTHYECKONR CyM-
MBI, ¥ (DOPMYJIUPYIOTCS 3a[a4l, Ha pelleHne KOTOPBIX HalleIeHa auccepTanys. Kpome
TOr'O, B 9TOM IUlaBe BbIBOJSTCI HOBbIE IIPEJICTABICHUS JIIsT CTATHCTUIECKONR CYMMBI O
HOPOIHOU MOAesIN.

Bo Bropoit miase mecTuBepIIMHHAA MOJETM C MPAHUYHBIME YCIOBHAME THIIA JO-
MEHHOH CTeHKH (POpMY/IUPYyeTcs B paMKax KBAHTOBOIO METOHa OOpaTHOH 3a1add U
OIIUCBIBAETCA OOIIUI ITOAXOM K BBIYHC/IEHUIO KOPPEISIUOHHBIX (yHKuir. OCHOBHOE
HaOJII0/IeH e, CIeJTAHHOE ABTOPOM, COCTOUT B TOM, YTO KOMMYTAIMOHHLIE COOTHOLIEHUS
aaredbpsl fAura-bBakcrepa MoryT ObITh MCLOJ/IB30BALbI [J1 BbIBOJA PCKKYPCHTHDIX CO-
OTHOLIEHUH JjI KOPPEJANMOHHBIX (DYHKIINI, KOTOPBIE MO3BOJSIOT BHIPA3UTDh UX Uepe3
CTATUCTUYECKHE CYMMBI 9TOH yKe MOJIETH Ha PEIIeTKaX MEHbINero pasmepa. OCHOBHBIM

HOBBIM pPE3YJIbTaTOM 3J1€Ch ABJIACTCA BbIBOJ ABHbIX Bmpameﬁnﬁ JJId KOPPEITAITNOHHBIX




byHKIWMI, OMUCHIBAIOIIUX BEPOSITHOCTH BEPIIMHHBIX KOH(MUIYpAIMU Ha PsiaX PeleTKH
BOJIN3Y TPAHUIIBI, B TEPMUHAX OIpPeeIUuTe e,

B Tpetbeil ri1aBe MOy U€HHBIE BHIPAXKEHUsI /IS TPAHMYHBIX KOPPEIAINOHHBIX (DyHK-
IIAAX UCIOJIB3YIOTCA /I BBIUUCIEHUS IeTAJbHBIX B3BEIIEHHBIX IIEPEUUCIEHUT MAaTPHUIL
yepeayomuxcs 3HakoB. OCHOBHasl ues BBIYUCIEHUH COCTOUT B TOM, 4YTO (opMysa
Uzepruna—Kopenuna B ciydae o/iHopoJiHoil MO/ 103BOJISIET PEIIUTh 3a4ady o lepe-
YHUCJIEHUSIX MATPUIL 1€PeLYIOIINXCS 3HAKOB ¢ IOMOIIBIO OJUHOMOB U3 TaOJINIBI ACKHU—
Buibcona: nomunomos Maiikcuepa—Ilosnatieka (s 2-nepetinc/ieHnii), HenpepbIBHAIX
IOJIMHOMOB XaHa (11 1-1iepevnciienuit), 1 JyaabHbIX HENPEPBIBHBIX IIOJIMHOMOB XaHa
(mist 3-mepeunciienuit). B pesybrare, 310 M03B0JMIO ¢hOPMYIUPOBATH IPOCTOE JOKa-
3aTeJIbCTBO U3BECTHBIX PE3YJIBTATOB JIJISI JETAJbHBIX 1- U 2-TepevducseHuil, 1 BbIBECTU
sIBHOE, HEM3BECTHOE PaHee, BbIpaXKeHue JJis JIETAIbHbIX 3-TlepeurcIeHu.

B 4gerBeproil riaBe, peKKypeHTHbIE COOTHOIIEHHUd, MOJyYEeHHbIe BO BTOPOH Iila-
B€, UCIIOJIb3YIOTCH JIJIs HAXOXKJIEHU ST HEJIOKAJIbHBIX KOPPEIAIMOHHBIX (DYHKUUN 1IeCTH-
BEPIIUHHON MOJIEJIM C FPAHMYHBIMU YCJIOBUSMM THUIIA JIOMEHHOH cTeHKH. OCHOBHBIM
PACCMOTPEHHBIM IIPUMEPOM SBJIAETCHA BEPOATHOCTH 0OPa30BaHUA IIyCTOTEl — KOPPeJs-
MOHHAas (DYHKIMA, OMUCHIBAIONAd (GOPMUPOBAHNE CETHETOITIEKTPUIECKOrO IOPsJIKA.
Paccmarpuaercs u 6oJiee o61ias KoppessiuodHas QyHKIUS — BEPOATHOCTh 00pa30Ba-
HUS pAfa. DTH KOPPEIAIUOHHbIE (DYHKIIUH MTPEICTABIEHBI B BIJIe KPATHBIX KOHTYPHBIX
HHTErpaJioB.

[To-Buumomy, HanboJIee UHTEPECHDbIE PEe3yJIbTaThl JUCCEPTALUU, Kacaloluuecs Iie-
CTUBEPIIMHHON MOJIE/TN ¢ TPAHUYIHBIMU YCJIOBUAMUI TUIIA JIOMEHHON CTEHKH, IIOJIyYeHbI B
nAToi rytaBe. B 9Toi riiaBe uccieayercs npeacTaBieHne i BepOATHOCTU 00pa30BaHus
IIyCTOTHI B CKEMJTMHIOBOM IIpeJiesie, U3 KOTOPOT'O BBIBOJUTCA IEHTPAJIbHBIA Pe3yabTaT
— ypaBHeHMe apKTUYECKON KPUBOH MOJEJIM, YACTHLIHA ¢/lydail KOTOPO# OllUChbIBaeT 1pe-
JIeJIbHYI0 (bOpMY MATpHUIL depeayiommuxcs 3HakoB. [Ipejiaraemblil BBIBOJ, OCHOBaH Ha
TePMOJIMHAMUYIECKOM IIpejiesie JIJIsi BePOATHOCTH 0Dpa30BaHMsA IIyCTOTHI U MeXaHU3Me
BOCIIDOU3BEJIEHUST STOT'O IIpeJiesia, CJIEIYIOMero U3 IpeJCTaBICHud B TePMUHAX KpaT-
HOI'0 KOHTYDHOI'O MHTErpaJIa.

B mrecroit ryraBe JJisl IMIECTUBEPUIMHHON MOIENIM ¢ IPDAHUYHBIMU YCJIOBUAMHU THIIA
JIOMEHHOW CTEHKN B TOUKE CBOOOJIHBLIX (PEPMUOHOB HAXOAUTCH IJIABHBIN YJIEH aCUMIITO-
THKM BEPOSITHOCTH 00Pa30BaHUs IIyCTOTHI B TepMOAMHAMIIECKOM 1npejese. OCHOBHBIM
3aKJIIOUEHNEM SBJISIETCS TO, UTO apKTUYeCKas KPUBasl fBJseTCs KPUBOH (ha30BOTro Iie-

pexojia TPeThero poja, BOZHUKAIOIIErO NMpU MeOMEeTpPUYEcKOr MouduKanuu o0IacT



3agaHusg Monenau. HaitneHHslid (ha3oBbIil mepexos obsagaeT YepTaMyu XOPOIIO U3BeCT-
HBIX B TEOPHUH MATPHIHBIX Mojies1elt pasoBbIX ePEX0I0B TPeThero poja tuna Jlyriaca—
Kazakospa n ['pocca—Burrena-Baipa.

B ceapMOit IyIaBe HCCJIEAYeTCH IIATHBEPIINHHAS MOJETb ¢ (PUKCUPOBAHHBIMU IDa-
HUYHBIME YCJIOBUSMHM, JIJIsl KOTOPBIX UMeET MECTO B3aHMMHO-OJIHO3HATHOEe COOTBETCTBUE
MEXXTy KOH(UIYPAIMAME MOIETH W TpexMepHbIME guarpamvamu FOHra (miockuMu
pasbUeHHIMN, UM, SKBUBAJCHTHO, 3aMOIIEHAIMU poMbamu) B Anuke. OCHOBHBIM pe-
3y/JBTATOM 3IIECh SIBJAETCH JeTepMUHAHTHasA (opmysia IJId CTATHCTHYECKOH CyMMBI
IATHBEPIINHHON MOJIEIN ¢ TPAHNYHBIMI YCIOBUAMM THIIA «CKAJISPHOE IIPOM3BEICHNE>
B ofHOpOIHOM mpeseste. [lokazaHo, YTO 3Ta CTATUCTUIECKAsi CyMMa JOIyCKaeT Mpes-
cTaBjeHre B BUIe T-DYHKIUM IIeCTOro ypabHeHUd l[leHyeBe [y JacTHBIX 3HAYEHUH
IapaMeTpPOB, COOTBETCTBYIOINX KIACCUIECKUM DPEIIeHUIM.

IIpencTaBieHHas JUCCEPTAIUA ABIAETCA OPUIMHAJBHBIM HCCIE0BAHIEM, BBIIOJI-
HEeHHBIM Ha O4YeHb BBICOKOM Hay4YHOM ypoBHe. OHa dABJIAeTCd BaXXHBIM BKJIAJIOM B pa3-
BUTHE TEOPUH KBAHTOBLIX MHTETPUPYEMBIX CHCTEM H DPACIIMPseT O0JIacTh MPHUIIOXKe-
HUii KBAHTOBOTO MeTOJa obpaTHON 3ajaun paccesHud. Heobxomumo oTMeruTs, 4TO B
JEccepTallid TaKsKe MOJIYUeHbI BayKHBIE, YMCTO MaTeMaTHUIeCKHe Pe3yslbTaThbl, OTHO-
csIIpeCst K IIMPOKOMY KPYTY 3a/ad Mepevuc/IuTe/IbHON KombunaTopuky. [losyyeHHbre
Pe3yJIBTATHL M Pa3pabOTaHHbIe Ts HX TOJIyUeHHs HOBBIE METObI CYIIECTBEHHO 000-
ramaioT MaTeMaTHIecKUil alapaT TeOPUH KBAHTOBBIX MHTEIPUPYEMBIX MOJENel CTa-
THCTHYecKoil MexaHuKn. OCODEHHO 9TO OTHOCUTCA K Pe3ysabTaTaM, KacarolluMesd Ipe-
CTaBJIEHUH JJIs1 KOPPEJSINOHHBIX (DYHKIUU IECTUBEPIIUHHON MOAEIN ¢ TPAHUIHBIMU
YCTIOBUAME THIA JOMEHHON CTEHKH, a TakyKe K pesyIbTaTy o0 apKTHIeCKOH KPHBOH
3TOI MOJIeJIN.

B kauecTBe 3aMeYaHUd K JUCCEPTAIMH, CTOUT OTMETUTh, YTO JI0KA3aTeIbCTBO fAB-
HOT'O BBIPAarKEHMs I JIETATbHBIX 3-IIepeunC/IeHnil MaTpuIl epeayIoIuXca 3HaKOB B
paszese 3.3 MpeCTaB/IAeTCs BECbMa, 3aTAHYThIM, XOTsl OCHOBAHO, 110 CYTH, JIUIIb HA KYy-
6uIecKoM MpeobpasoBaHuy ruepreomerprdeckoit Gyukmun [aycea. Takoke, BRINIATIUT
HECKOJIbKO M3JIMIIHUM BBIBOJ PA3JIMYHBIX TIPEJICTABICHNH /I BEPOATHOCTH 06pa3oBa-
HUf IIyCTOTHI B pasgene 6.1, MOCKOIbKY COOCTBEHHO NpeJCTaB/IeHUe B BUAE KyJTOHOB-
CKOTO rasa, KOTOpoe M OBLIO HCIIOJBb30BAHO JJId BLIBOJA IVIABHOI'O UJIeHa B TEPMOIU-
HAMITYECKOM IIpejieie, IIPUBOUTCA TOJIBKO B pasfele 6.2.4. OTu 3aMevaHusd, OJHAKO,
He KacaloTCs CyILECTBa IOJIYYIEHHBIX aBTOPOM Pe3yJIbTaTOB U IIOITOMY HE BJIMAIOT Ha

CyFY6O IIOJIO2KUTEJBbHYIO OIIEHKY IPEACTaBICHHOTO HccaeaI10BaHnA.



PesynbraThl AuCCEpTAMM MOJHOCTBIO M CBOEBPEMEHHO OIyOJIMKOBAaHbI B BEJYIIMX
HAYYHBIX YKypHaJlaX U HEOJHOKPATHO JOKJIAIbIBAINCH HA HayIHBIX CEeMUHapaX U KOH-
depennusx. Apropedepar NpaBUIBLHO U IIOJTHO OTPaskaeT OCHOBHOE COJIepXKaHUe IUC-
cepTallnu.

B cuuty Bcero BhINIe cKaszaHHoOTo, auccepranus [Iponsko Angpes eopruesuda «Kop-
peNAIUOHHbIe (DYHKIIMN BEPIINHHBIX MOeseil ¢ (PUKCHPOBAHHBIMY TPAHUIHBIMU yCJIO0-
BUAMU U UX IIPUJIOXKEHUs K 3a1a17aM KOMOMHATOPUKI» MTOJIHOCTBIO COOTBETCTBYET IIPEb-
ABJIAEMBIM K JIOKTOPCKHMM Jucceprarusam TpeboBanuaM «llojoxkenus o npucyxieHunu
YUEHBIX CTereHell», a eé aBTop HECOMHEHHO 3aC/IyKUBAET IPUCYXKJEHUHA eMy ydIeHOH
cTeleHH JOKTOpa pu3uKo-MaremaTudeckux Hayk 1o crnenuaiabrocta 01.01.03 — mate-

MaTudecKast pU3MKa.

['maBHBI HAayYHBIH COTPYIHUK

Otnena TeopeTnyuecKoit hbu3nKu

«HUII «Kypuarosckuii nncruryt» — VDB,

JOKTOP (PU3MKO-MATEMATHIECKIX HayK : //s/ Pasymos A.B.
—

DeiepasbHOE FOCyIapCTBEHHOE OIo/KeTHOE yupexaenne « IHCTUTYT pUu3uKu BHICOKHX

suepruit umenu A.A. Jlorynosa Hamuona/bHOro ucciieoBaTenbckoro nentpa «Kypia-

TOBCKUN MHCTUTYT»

142281, Poccus, Mockosekas obnacts, ropof, [lporsuso, mionaas Hayku, mqom 1
Tenedon: (4967) 71-36-23

E-mail: Alexander.Razumov@ihep.ru

18 cenTabpa 2017 1.

[Moamucsr Paszymosa A.B. ymocrosepsio,

YYEeHBI!l ceKpeTaphb

c
«HUL «KypuaroBckuit uHCTUTYT» — ] holetn IIpoxouenxo H.H.
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