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«Koppensnuonnnsle (DyHKIIMKA BEPITMHHBIX MOJEJIEH C
PUKCUPOBAHHLIMYA IPAHUYHBIMHI YCJIOBUSIMUA M WX IPHUJIOKEHUsI K

3ajia9aM KOMOMHATOPUKI

[IpeJICTaB/IEHHON Ha COMCKAHWE YUeHOU CTeleHn JOKTOpa

dbusnko-MaTeMaTHdeckux Hayk 10 creruasabrocra 01.01.03 —

MareMaTndecKkas (husnKa

Huccepramust IIporsko A. I'. mpososkaeT TpaJ U HayIHOR IITKO-
aw1 JI. J1. @ajiieeBa u MOCBSIIIEHA UCCIIEIOBAHUIO BEPIIMHHBIX MOJIEJIEMN,
B OCHOBE KOTODPBIX JIeXkuT ypasuenne dura—bakcrepa. Pabora B ocHOB-
HOM ITOCBSIIIEHa NCCJIEIOBAHUIO TIIECTUBEPITUHHON MOJIEJIN C TPaHMIHbI-
MU YCJIOBUSIMM THIIA JOMEHHON CTEHKHU W SIBJISeTCs €CTECTBEHHBIM pas-
BUTHEM pe3y/braTos nosydeHubix B 80-x romax B. E. KopemmnbiM u
A. T. MzeprunbiM Jijisi CTATHCTHYIECKON CYMMBI 9TOH MOJEJIN, KOTOPast
N3HAYAJLHO BOBHMKJIA B KOHTEKCTE 33JIaYd BBIYHCJIEHUS CKAJIsIPHOIO
IpOU3BeleHns] BEKTOPOB COCTOSIHUI B ajireOpamdeckoM aH3aIe Dere.
OTa craTUCTHYECKasi CyMMa OTJINYAeTCs OT CTaTUCTHYECKOH CyMMBI C
[IEPUOINYECKUMU I'PAHNYHBIMY YCJIOBUSIMHA JTazKe B TOM PeXKUMe, KOT/ia
KOPPEeJISIITMOHHbBIE (DYHKIMK TPY [IEPUO/IMIECKUX I'PAHUYHBIX YCIOBHIX
6icTpo yobIBaloT (pasymopsiiovenHas ¢asa). Takoe moBeseHne Mpo-
THBOPEYNT yCTOABIIEMYCsl cpeii (DU3UKOB yOeKIEHHIO, ITO IIpu OBICT-
PO yOBIBAIONIUX KOPPEJSINsIX CTATUCTUYECKas CyMMa He 3aBUCHT OT
IPAHUYIHBIX yejoBuit. [Ipwanna yig Takoro, HETUIMYIHOIO, ITOBEIEHUST
KPOETCsI B TOM, UTO OIPEIEISIIONINE MECTUBEPIINHHYIO MOJEJb yCJIO-
BHUs JIbJI3 He JIAI0OT CTelleHs M CBOOOIBI CMEITUBATHCS JTOCTATOYHO OBICT-
po. ITosToMy B ciydae rpanmynbix yesosuit Vzepruna-Kopenuna mo-
JleJIb HaXOJIMTCsl B yIOPsI0YeHHON (aze BOJIM3U I'DAHUILLI, JIOCTUTAST
pas3ylopsI0YeHnsl Ha HEKOTOPOM DACCTOsiHHE OT Hee. B Tepmonuna-
MHIYeCKOM IpeJiesie YIOpsiJodenHast U pasynopsiiodeHHas (as3bl pas-
JIeIAIOTCH HEKOTOpO# KpHMBOii, HasbiBaeMoll apkruyeckoit. aTepecen
Bonpoc 0 (opMe apKTUYECKOW KpuBOi. V3ydeHHIO 3TOro BOIpOca U
HoCBsiIeHa ocHOBHad dacTh auccepranun A.L. [Iporbko.

B smccepTanny TaK:kKe HCCIIeAyeTcsl IATHBEPIINHHAST MOJIEIIb ¢ (DUK-
CUPOBAHHBIMYM T'PDAHUYHBIME YCJIOBHSIMH, KOTOPBIE TECHO CBSI3aHBI CO
CKaJISIPHBIMU TIPOM3BEIEHUSIMUA OE€TEBCKUX BEKTOPOB BHE IOBEPXHOCTH
Macc.

OcHoBHOE HaIIpaBJIEHUE MCC/IJIOBaHUs — NpobiieMaTHKa BBIBOA 3a-

MKHYTBIX Bpra}KeHI/Iﬁ JIsl CTaTUCTUYECKUX CYMM M KOPPEJISAIMOHHDIX
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byHKIMI ISITH- 1 IIIECTUBEPITUHAON MoJIeselt CTaTHCTUIEeCKON! MeXaHn-
KM 33JaHHBIX Ha PEIIeTKax KOHeYHOr'o pa3Mepa U ¢ (PMKCHUPOBAHHBIMU
IPAHUYHLIME YCJIOBUAMHI, ¥ UX KOMOHHATOPHBIX MPUJIOKEHUI.

K mamboJjiee BaxKHBIM pe3y/abraTaM pabOThl MOXKHO OTHECTH DPa3BH-
THE MEeTOJIa BBLIYUCIICHNsS] KOPPEISITHOHHBIX (DYHKIMHM IeCTUBEPITNH-
HOM MOJIEJIN C I'PAHUYHLIME YCJIOBUSIMU THUIIA JIOMEHHOMN cTeHKH. B gacT-
HOCTH, BBIYHMCJIEHA BEPOSITHOCTH 00pa30BaHuUsl IIyCTOTHI B TEDMUHAX KpaT-
HOTO KOHTYPHOI'O MHTerpaJia. Ha oCHOBe 9TOr0 Ipe/cTaB/IeHus PelleHa
3aJ1a9a O HaXOXKJIEHWHM apKTHYeCKoi KpuBoil Mosjenu. B nmccepramum
TakzKe NPUJIOXKEHNs] IPAHNYHBIX KOPPESIIIUOHHBIX (DYHKIMHM K Iepe-
YUCJIEHUSIM MATPHUIL YePeyIOIMXCsl 3HAKOB, 8 UMEHHO, Hall/leHa CBA3b
MEPEYUCTIEHN T STUX MATPHUIL C KJIACCUYECKUMHU OPTOTIOHAJIBHBIMUA MHO-
rouwieHaMHu M JIOKa3aHa TeopeMa O JIETaJbHBIX 3-TIePeYNC/IeHUAX MaT-
PHIL YepeIyIONnXCsl 3HaK0B. V3yvueHa TepMOIMHAMIKA, IIIeCTUBEPIINH-
HO# Mojenu Ha L-obpasHoit ob1acTu, JaHa HOBasl MHTepIpPeTaIus apK-
THUYIECKON KPUBOIT Kak KpuBOil (pa30BOTO Mepexo/ia TPETHErO PO/a BO3-
HUKAIOMIEro 1pu JedOopMallisiX PeIeTKH IMyTeM Y/IaJeHHsd ee JacTH.
JI 7151 IATUBEPITAHHON MOJIEJIN C CIIeNaIbHBIMUA (DUKCUPOBAHHBIMU I'Da-
HUYHBIMHU YCJIOBHUSIMHU IIPOBE/IEHO BBIUUCIEHUE OJTHOTOYEYHON KOppe/Is-
IIMOHHON (DYHKIMKM ¥ IOJIyYeHBbI Pa3jINdHble HOBBIE JleTepMUHAHTHLIE
IIPEJICTABJIEHHSI JIJIsI CTATUCTUIECKON CYMMBI.

Jluccepralinsi COCTOUT U3 BBEJIEHUS], CEMU IJIaB, U 3aKJIOYCHUS.

B nepsoit rimaBe obcyzaroTcst obIIMe CBONCTBa IIECTUBEPITMHHON
MOJIEJI C TPAHUYHBIMHA YCJIOBUSIMU THUII8 JIOMEHHON CTEHKH, (POPMYJIN-
PYIOTCsI OCHOBHBIE aKTyaJbHBIE 33/Ia491 CBsI3aHHBIE C 9TOI MOJIE/IBIO U Ha,
pellleHre KOTOPBIX HalleJIeHO UcceJioBanne B aucceprannu. OCHOBHBIE
HOBBLIE PE3YJILTATHI B 9TOM IVIaBe KacaloTCs SKBUBAJECHTHBIX IIPEJICTaB-
JIEHUH JJIsl CTATUCTUYECKON CyMMBI.

Bo BTOpOIif ri1aBe KBAaHTOBBIM METOJIOM 00paTHOM 381841 Pa3BUT 01~
XOJI K BBIYMCJIEHATO IPAHNYHBIX KOPPEJISIITUOHHBIX (DYHKITUI IeCTUBE-
IIAHHON MOJIEIM C TPAHUYHBIMHA YCJIOBUSIMU THIIa JOMEHHON creHku. B
OCHOBE 3TOr'0 II0/IX0/Ia JIE’KAT KOMMYTAIIMOHHBIE COOTHOIIEHMUsT aIredphl
Anra-bakcrepa 1 KOHIENIHs «IBYyXY3€JIbHON MOy, KOTOPBIE I03-
BOJISITOT BBIPA3UTh 'PAHUYHBIE KOPPEJISITNOHHbBIE (DYHKITNN B TEPMUHAX
CTATUCTUYECKON CyMMBI Ha pelllerkax MeHbIero pasMepa. OCHOBHBIE
HOBBIE PE3YJILTATHI ITOI TVIABBI KACAIOTCS BBIYUCIEHN A IPAHUYHDBIX KOP-
PENISIMOHHLIX (DYyHKII B TepMUHaX onpeeuTeseit. Takke oKa3aHo,
YTO JIBYXTOUEUHAs] TPAHNIHAST KOPPEISIMOHHas (PYHKIUS PaspernMa,
B TEPMHUHAX OJ[HOTOYEYHOM.



Tperbst r1aBa MOCBAIIEHA TPUJIOYKEHNIO TOJYYeHHBIX PE3YJILTaTOB O
IPAHUYHBLIX KOPPEJISIIIUOHHBIX (DYHKITHI K 3a/1a4e BEIYUCICHNS JIeTalb-
HBIX B3BEIEHHBIX [IepedrCIeHri MaTPHUIT Yepe TyIonnxcs 3HakoB. Bax-
HOe HaOJIIO/IeHre COCTOMT B ToM, uro dopmysa Nsepruna-Kopennna
JIJIl OJHOPOJIHON IMIECTHBEPIINHHON MOJIEIN C I'DAHUYHBIMH YCJIOBHUSI-
MU THI& JOMEHHON CTEHKH IIO3BOJISIET PEIaTh 3aJadd O IepedIucie-
HUAX MaTPHUIL 4epelyIOIIUXcsl 3HAKOB C HMOMOINBIO KJIACCHYECKHUX I10-
JINHOMOB 13 Tabymnbl Ackr—BuiibcoHa. DTO MO3BOJNIIO 3HAYUTEIHLHO
YIIPOCTUTE JI0KA3aTebCTBO U3BECTHBIX PE3YJIHTaTOB 00 JeTaIbHbIX 1-
U 2-IIlepedncIennsix, 1, 6oJjiee TOro, BHIBECTH paHee HEM3BECTHOE sIBHOE
BLIparKEeHUe JJIsl JIeTaJbHbIX 3-TlepedncIeHnt.

B gerseproil riaBe IOJyYeHBI PE3YILTATHI, ITIO3BOJLAIONIME [TO3/THEE
Hal'TH apKTH9ecKyIo KpuBylo. CaMbIM €CTeCTBEHHBIM CIIOCOOOM BBIYHC-
JIEHUsI MOT OBl COCTOSITH B BLIYHCJIEHWH OIHOTOYeYHON (DYHKIHH BO
Beeit obsracTu. OJHAKO, TaKoe BLIYHCJIEHNE IPECTaB/IAeTCA YPE3BbI-
4ailHO CJIOKHBIM. BMeECTO 9TOro Ipejjiaraercs CJie/Iyomuil ocTpoyM-
uelit crocob. Ilomaercs BBIYMCIEHUIO HEJIOKaIbHAs! KOPPEIAIUOHHAS
dbyHKIMs, TpecTaBIAoNas coboit BEPOATHOCTh OOHAPYKEHHUsT yIOPsi-
JIOYEHHOTO IPSIMOYTOJILHIKA, PACIIOJIOKEHHOIO B YIVIy HCXOIHOH 0bJ1a-
CTH, TO €CTh MMEIOIIero OJHy BepIIuHy BHe rpanuiisl. Ecim B Tepmo-
JIMHAMIYECKOM Mpe/iesie 3Ta BEePOSTHOCTh PaBHA eJuHuIE (HYJIO), TO
yKa3aHHas BepINNHa JIEXKUT BHE (BHYTPH) apKTHYeCKOro Kpyra. Ta-
Kasl KOpPPeJIAIMOHHas (DYHKIAS Ha3bIBAETCsI BEPOSITHOCTHIO 00pa3oBa-
HHsI MyCTOTBEL. PaccMaTpuBaeTcsi TaKyKe BEPOSITHOCTH KOH(MUIYDaIlUn
psaga. B aroit riiase mosiyueHsl HanBasKHeHIIe pe3yJIbTaThl JIUCcepTa-
AN O KOPPEJIAINOHHBIX (DYHKIMAX MOJIEJIH, JIJIsl BBIYACIECHUSI KOTOPBIX
Pa3BUT IIOJIXOJI MO3BOJIAIONIAH 1TOIydaTh IPEJICTaBICHNsI B TEPMUHAX
KPaTHBIX KOHTYPHBIX MWHTErPAaJIOB.

[Taras rnasa conepuT Hanbosiee HHTEPECHBIE PE3YILTATEI B CBABH C
ABJICHUEM PazjiesieHnst (pa3 B IMECTUBEPITUHHON MOJIEIHA C IPAHUIHBIME
YCIOBUSIMU THIIA JIOMEHHOW CTEHKW, U UPeJeibHOl opMe MaTpHIl de-
penytomuxcst 3uakoB. OCHOBHO pe3yJsIbraT — ypaBHEHHE apKTHYIECKON
KPUBOIT MOJIE . DTO JIeHCTBUTETHHO BBIJIAIOMIUICA PE3yIbTaT. Brisog,
OCHOBAH Ha TEPMOJIMHAMWYECKOM IIpeJIee JIJIsi BEPOsSITHOCTH 0O6pa3oBa-
HUSsI IIyCTOTHI U MEXaHU3Me BOCIIPOM3BEJIEHNs 3TOr0 Npeesia U3 mpejl-
CTaBJIEHNs B TEPMHHAX KPATHOTO KOHTYDHOTO HHTErpaJia, a MMEHHO,
YTO apKTUYECKasl KPUBasl COOTBETCTBYET YCJIOBUIO Ha ITapaMeTPhl MHTe-
rpaJjia, IPYU BBITOJHEHNN KOTOPOTO MOYTH BCE PENleHUsl CUCTeMBl ypaB-
HeHuit ceyIoBOil TOUKH PaBHLI OJJHOMY, U3BECTHOMY, 3HadeHHI0. TakxKe
00Cy 2K 1af0TCsl YaCTHBIE CJIyYan 3T0H KPUBOH, B 9aCTHOCTH, IIPEIbsIBIIe-
HO $IBHOE BBIPazKeHNe KPUBOI OIMCHIBAIOIIEE TIPEIEIbHYI0 (hopMy MaT-
PHIT Yepe Ly IOIIIXCcsl 3HAKOB.




B mrecroit ryiaBe BHIBOMUTCS ITIABHBIN YJI€H aCUMIITOTUKU B TEPMO/IH-
HAMUYIECKOM IIpeJiesie JjIsl BEPOSITHOCTh 0Opa30BaHus IMyCTOTHI IMECTH-
BEPITUHHON MOJIe/IM ¢ 'PAHUYHBIMU YCJIOBUSIMHU THIIA JIOMEHHOU CTEH-
K B TOYKe CBOOOJHBIX (hepMuoHOB. OCHOBHO# pe3ysIbTaT COCTOUT B
TOM, YTO apKTHYeCKasi KPHUBasl SIBJISIETCs] KPUBOM (pa30BOro mepexo-
Jla, TPETHETO POJIa BO3HMKAIOIIErO IPH I'eOMeTPUYecKoll jecbopMariust
objractu 3ajanust Mojenu. Haiinennwiii ¢dhasoBblil mepexoi objaiaer
gepramMu (ha3zoBLIX [IEPEXOIOB TpeThero poja Tura Jlyrimaca-Kazakosa
u I'pocca—Burrena—Babst XopoIo n3BeCTHBIME B TEOPUU MATPUIHBIX
MoJIeJieit.

B cempMmoit riase ucciieryercst MSITUBEPIIMHHAS MOJIETb ¢ (DUKCHPO-
BaHHBIMU I'PAHUYHBIME YCIOBUSIMHU IIPU KOTOPBIX UMEET MECTO B3aUMHO-
OJIHO3HAYHOE COOTBETCTBHE MEXKY KOHMUTYypAIUsMHU MOJIEJIN U TPEX-
MepHBIME JuarpamMMami FOHra (II0CKUMH pasOUeHUsIME, HJIH, SKBH-
BaJIEHTHO, 3aMOITeHusiMU poMbamu) B siiuke. OJIHAM U3 OCHOBHBIX pe-
3YJILTATOB 3/IECH SIBJISIETCsI JIETEPMUHAHTHAsT (POPMYJIa JIJIst CTaTHCTUIe-
CKOM CyMMBI IIITUBEPIITUHHON MOJIE/TH ¢ TPAHUIHBIMU YCJIOBUSIMU THIIA
«CKaJIsIpDHOE ITPOU3BE/IEHNE» B OHOPOJIHOM IIpejiesie. Kpome Toro mo-
Ka3aHo, YTO 9Ta CTATHCTUYIECKAsI CyMMa JIOMYCKAET IMpeJICTaBIeHre BU-
Jie T-YHKITUYU I1ecToro ypaBHeHusi [lemsese jjist 9acTHBIX 3HAYEHUIN
[IapaMeTpPoB, COOTBETCTBYIOIMNX KjaccumdeckuM (B cMbicsie OKaMoTo)
DEITIeHnSIM.

[IpeicraBimennas quccepralust sIBJISIETCS] OPUTHHAIBHBIM HCCIIE0Ba~
HUEM, BBIIIOJIHEHHBIM Ha OY€Hb BBICOKOM HaydHOM ypoBHe. [losyden-
HblEe PE3YJILTATHI U pa3pabOTAHHBIE JJIsi UX IOJIyUYeHUs] HOBBIE METOIbI
CYIIECTBEHHO 060ramaiorT MaTeMaTHIeCKuil almapar WHTEerPUPYEMBIX
MojIeselt CTaTHCTHYEeCKO MeXaHUKH. B 9acTHOCTH, BRIYUCIEHNE KOPPe-
JISIIMOHHBIX (DYHKIUH Ha OCHOBE KBAHTOBOTO MeTO/1a 0OpaTHOM 33/1a4u,
B CYIIIECTBEHHOM CTENEHU MPUBJIEKAET TEOPUIO OPTOTOHAJILHBIX ITOJIU-
HOMOB (JI7Is1 MOJIeJiell Ha KOHEYHBIX PEIeTKax) M OllepHPYeT METO/IaMu
MaTPHYHBIX MOJiesIelt (JJ1sI MCCIIeIOBaHUsT BEJIMYNH B T€PMO/IMHAMUIE-
CKOM 11pejien). Vziioxenne nMeeT IPOJlyMaHHYIO CTPYKTYDY, OCHOBHBIE
PE3YJILTATHI ITOJIHO W CTPOTO JIOKA3AHBI.

[To MmoeMy mMHEeHUIO paboTa aBTOpPa BHOCUT SIDKUiT BKJIAJ B Pa3BUTHE
TEOPUU MHTErPUPYEMBIX MOJejiell Ha peleTke U KBAHTOBOTO METO/Ia
obparHoit 3ajtaun. B auccepranuu mojiydeHnl BaykKHbIE YHCTO MaTeMa-
THYECKNe De3y/ILTaThl OTHOCAIINECS K ITHPOKOMY KPYTY 3ajad Iepe-
YUCJIUTEILHON KOMOMHATOPUK.

B kxadecTBe 3aMedaHust K JIUCCEPTAIINMA, CTOUT OTMETUTH HEKOTOPYIO
n30LITOYHOCTD B cenbMoil ryaBe. [lsruBepminunast MOJIe/Ib B CIydae
cBOOOJIHBIX (hePMHUOHOB paCCMaTpPUBAETCs JIBAXK/IBI: CHadYaJa B IPHU-
JIOXKEHWHU K TIJIOCKUM pa30UeHHsiM, a 3aTeM K B3BEIIEHHBIM IJIOCKUM
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pasbuernsiM. Vconb3yercst COBEPIIEHHO aHAJIOIMIHAS TEXHUKA, HEKO-
TOPBIE JIETAJA HOBTOPSIOTCS JMBarKabl. Ha Mol B3rvIsy 66110 661 ecTe-
CTBEHHO PAacCMOTPETDh TOJILKO B3BEINEHHBIE IJIOCKUE Pa30MeHnsl U yIo-
MSIHYTH IJIOCKMe Da3bueHHs] B KadecTBE 9aCTHOTO CJIydasi. Y YUTHIBAS,
OJTHAKO, YKEeJIaHNEe aBTOPa IIPUJIEPKUBATHCS TIOJTHOTHI U3JIOKEHNS, YKa-
3aHHBIE 3aMeYaHus HOCAT PEKOMEH/IaTe/IbHBIN XapakTep U He MEHAIOT
O0IMIel TIOJIOKUTETLHON OIeHKN IIPeICTaBJIEHHON PabOTHI.

PesynbraTs!l paboThl CBOEBPEMEHHO U IIOJIHO OIMTYOIMKOBAaHEL. ABTO-
pedepar IpaBUIbHO OTParXKaeT CoJeprKaHue JIICCePTAIINH.

Huccepramus [Iporsko Arpest Teopruesnaa «Koppessinunonasie hyHK-
MM BEPIIMHHLIX Mojesiell ¢ (DUKCUPOBAHHBIMU I'DAHMYHLIMUA YCJIOBHU-
sIMA M UX NPWIOXKEHNs] K 33Jla9aM KOMOHMHATOPUKHU» IIOJHOCTBIO CO-
OTBETCTBYET IIPEIbABISEMBIM K JIOKTOPCKUM JIACCEPTAIAM TpeboBa-
nusiM  «IlostoxKenust 0 NPHUCYKIEHUN ydYeHBIX CcTemeHeils, a eé aBToOp
HECOMHEHHO 3aC/IyKMBaeT IPUCYKIIEHNUSI EMY YIEHO CTEIIeH! JO0KTOPa,
busnko-Maremarnueckux Hayk 1o cremnmasiabrocrr 01.01.03 — marema-
TUYeCKasl (DU3HKA.

Odwunmanbuprit onmoneHT

JTIOKTOD (DU3UKO-MATEMATHIECKAX HAYK
CMUVPHOB ®enop AnekcanapoBumd

JInpekTOop mccseoBanuii mepBoro KJacca

Jlaboparopun Teoperndeckoit (bUBUKH U BBLICOKMX SHEPIHIL
HarmmonaspHoro nenrpa HaydHbBIX HCCiIe 0BaHMil,

[Tapuxk, @pannus

E-mail: smirnov@Ipthe.jussieu.fr
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