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OT3bIB Beaymeil opraHu3aluu
Ha aucceprauuto Ilerporoit HOmuu IlerpoBHBl «TOuUHBIE aCUMIITOTHKH ManbIX YKJIOHEHHUH
JUlss KOHEYHOMEPHBIX BO3MYIIEHHH TIayCCOBCKHMX IPOLIECCOB», IIPE/ICTABICHHYIO Ha
COHCKaHHE YYeHOU CTENeHH KaHmuaara (GpU3MKO-MaTeMaTHYeCKHX HayK IO CHEeNHATBHOCTH
01.01.05 — Teopuss BepOATHOCTEH U MaTeMaTH4ecKasl CTaTUCTHKA.

UccrnenoBannie  aCHMIITOTHUYECKOTO IOBENEHUS BEPOSTHOCTEH MalbIX YKIOHEHUH
TpPaeKTOpUH CIy4yalHBIX IPOLIECCOB B Pa3iUYHBIX METPHKAX SIBIAETCS BaXKHOH 3amadeit BO
MHOTHX O0JIaCTSIX MaTeMaTHUECKOI CTAaTUCTHKHU, TEOPUM BEPOSTHOCTHBIX Mep B OaHaXOBBIX
IIPOCTPaHCTBaX, CTATUCTHYECKOH (U3MKe, B Jpyrux oONacTsAX MaTeMaTUKd u  ee
npuiioxeHudt. OnHaKo, HECMOTpPS HA aKTYalbHOCTh 3TOH npobnemMaTuky, cucTeMaTHuecKas
ee pa3paboTka Hauanack CpaBHUTEIBHO HEAABHO — C cepenuHbl 1970-x ronos.

B otnuune ot Teopuu OONBIIKUX YKIOHEHUH TPaeKTOPUH CIydalHBIX MPOLIECCOB, BIJIOTH
JI0 CETOHSIIIHETO AHS MONMHAs U UCUYEPNBIBAIOIIAs TEOPUS MATIBIX YKIOHEHUH HE NOCTPOEHa.
OnHako ecTh HalpaBieHHs! HCCIENOBaHUH, B KOTOPBIX MOXHO pa3zpaboTarh 06IIHE METOABI U
noaxonel. Ecau roBopuTh 00 OTHOCHUTENBHO IIPOM3BOJIBHBIX 0OaHAaXOBBIX METPHUKaX, TO
OCHOBHBIM HallpaBJIEHHEM 3[€Ch SBISIETCS MCCIENOBaHHUE TayCCOBCKUX MAapKOBCKHUX H
CBSI3aHHBIX C HUMH IIPOIIECCOB. 3[€Ch NPUMEHSIOTCS, KaK MpaBUiIo, MeTO bl AU (Y3HOHHBIX
IpoleccoB, Takde kak (¢opmyida [HpcaHoBa, Ipyrue MeETOABl CTOXaCTHYECKHX
mubdepeHIMaNbHBIX YpaBHEHUHA. BTOpBIM JOCTAaTO4YHO XOPOIUIO Pa3BUTHIM HalpaBlIEHHEM
SIBJISIETCS. TEOPUS. MAIBIX YKJIOHEHUH BEPOSTHOCTHBIX, MEp B IMJIBOEPTOBBIX NPOCTpaHCTBAX.
B nepByio ouepenp 3TO OTHOCUTCS K rayCCOBCKUM MepaM. Peuensupyemast pabota OTHOCHTCS
KO BTOpPOMY HanpaBlI€HHIO: pAacCMaTpPUBAIOTCS TIayCCOBCKHE MeEphl B THIBOEPTOBBIX
npocTpancTBax. Ecinu ofmias Teopusi MaJIbIX YKIOHEHUI rayCCOBCKHX Mep B T'HMIIBOEPTOBBIX
IIPOCTPAHCTBaX, OCHOBaHHAS Ha pasnoxeHun Kapynena-JlosBa, pa3BHTa MOCTATOYHO IOJIHO,
TO pal BaXHBIX 3a4ay, rae Tpebyercss 3HaAHHE TOYHOTO ACHUMITOTHHECKOrO MOBEIEHHUS
BEPOATHOCTEH ManbIX YKJIOHEHHH, OCTaBaJIUCh A0 IOCIEIHETO BPEMEHU HEPELICHHBIMH.
Cpenu Takux 3aj1a4 - OIIeHKa TOYHOCTH KBAaHTOBaHHUS MO BPEMEHH TPAECKTOPHH cilydaiiHbIX
IIPOIIECCOB, BBIYUCIEHHE METPHYECKOH OHTPONMHH (GYHKUHOHATBHBIX MHOXECTB, 3aKOH
NOBTOpHOro jorapudma B ¢popme hxyHa, HAXOXKIEHHE CKOPOCTH yX0aa 6€CKOHEUHOMEPHOTO
BHHEPOBCKOrO Tpolecca. Taikke H3BECTHO, YTO Mallble YKJIOHEHHS TECHO CBS3aHBEI C
(byHKIHOHANBHBIM aHATU30M JaHHBIX U HelapaMeTpHUUecKuM 0aileCOBCKUM OLEHHBAHHEM.

HuccepranT B3sia 1uist pa3paboTKH ABa Kjacca Takux 3anad. [lepBrlit kiace — 310 Kiace
KOHEYHOMEPHBIX BO3MYIIEHUH raycCOBCKHUX pacnpezeleHdi. JIpyruMH clIOBaMH — 3TO KJIACC
YCJIOBHBIX TayCCOBCKHX pacHpelesieHHd B TUIbOEepTOBOM IIPOCTPAHCTBE, KOIA YCIOBHE
SBJIE€TCS KOHEUHOMEPHEIM. Takue rayccoBCKUE pacnpeesieH s IBISIOTCS IpeaebHBIMH A1
LEeNOoro psia KpUTEpUEB COTJIacHs B MaTeMaTH4ecKoN CTaTHCTHKe, KOrJa HcCleayercs



COrjlacHe paclpefeNeHHsd CTaTHCTHYeCKOH BHIOOpDKHM ¢ NapaMEeTPHYECKHM CeMEHCTBOM
pacnpeaeneHuii, Ipu 3T0OM HEKOTOphIE FIH BCe MapaMeTphl NpeBAPHTEIbHO OLCHHUBAIOTCS
mo Toii ke BBIOOpPKe. COOTBETCTBYIOIHE MpPEACIBbHBIE IayCCOBCKME IPOLECCH HOCHT
HasBaHwe mpoueccoB JlypOuna. IIpu mnoMomm JoKa3aHHBIX B JHCCEPTAlUH OOIHMX
pe3y/ibTaToB,  ONHUCHIBAIOIMMAX CBS3p MEXIY aCHMIOTOTHKAMH MalblX YKIOHCHHH B
rwmbeproBoit  MeETpHKe TpacKTophil rayccoBckoro cCiydaifHore mpouecca H €€
KOHEUHOMEepPHbIX Bo3MymeHwmiA, 1O. I1. IleTpoa monyumsa psn BecbMa BaXKHBIX pe3ylbTaToOB
O TOYHOM AaCHMIITOTHYECKOM IOBEACHHH MaibIX YKIOHEHHMH Ipele/IbHEIX [IPOIECCOB
JAypOrea B KpHTEpHSX COITEACHA /Ui Hambollee YacTO BCTPEYAIOHIMXCHA CEMEHCTB
pacnpeeneHuit. 34eck CTOMT OTMETHTHh B IEPBYIO OYepeib HOPDMAJIbHOE paclpelelieHHe,
HamGoJlee 4acTO BCTpedaloleecs B 3aJadax MAaTeMaTHYeCKOH CTAaTHCTHKHM, a TaKxke
cemeiictBo pacnpenenenuii I'ymGens. Obnacte MakcHmanmbHOro mnpHtsokeHus I'ymGens B
teopeme b. B. I'nenenko o0 3kcTpeManbHBEIX THIAX OYECHb MMPOKA, O3TOMY KpDHTEPHH
COrJIacHsi C NpeJBapUTENbHO ONECHEHHHIMH MapaMeTpaMH HMEeT OrpOMHOE 3HAa4eHHE B
3ajlayax CTATHCTHKH 3KCTPEMYMOB, HMCIOIIUX IOMPOKOE IpHMEHEHMH B ¢GUHAHCOBOH H
aKTyapHOH MaTeMaTdKe, B 3aJlauaX MaTeMaTHYcCcKOH TeopuH HaaexHOCTH. IIpH pemienuu
stux 3aga4y [O. II. IlerpoBa paspaboraja coemAANBbHYI0O BCHOMOTaTENbHYIO TEXHHKY
aCHMIITOTHYECKOr0 aRaim3a OBICTPO OCHWUIHPYIOIMX HHTETPAJIOB OT MEUICHHO
MeHsIoImXcsl PyHKIMiH, KOTOpas, HECOMHEHHO, ITPH ONPEIEJICHHOM Pa3BHTHH, HaliieT CBOE
TPUMCHCHHE U B IPYTMX 3a1a9aX TCOPHH BEPOSTHOCTEH U €€ IPUIIOKCHMIH.

Bropoii BaxkHBIH KJIacC rayCCOBCKHX IIPOLIECCOB, PaCCMOTPEHHBIH B JHCCEpTAluH,
ABJISIOTCA TAYCCOBCKHE IpOLECCH, (YHKIHSA KOBapHalMi KOTOphIX sBisieTca ¢yHKumei
I'puaa HexoTopoif KpacBoil 3amadd, ¢ HCKMOYCHHBIM TOJMHOMHAIBHBIM TPEHAOM. OTH
TPOLIECCHl MOXKHO IPEACTaBUTh KaK KOMIIOHEHTY, OPTOTOHAJILHYIO K MPOEKIHH HCXOAHOTO
mpomecca Ha COOTBETCTBYIOHIEE ITOANPOCTPAaHCTBO moJMHOMOB. Jlns 3Toro kiacca
rayCCOBCKMX INPOLECCOB HalleHhl aCHMNTOTHKH BEPOATHOCTEH MalbIX YKJIOHEHHH, 4TO
TaKKe SABJIAETCA BAXKHRIM Ppe3ylNbTaToM Uil JAIbHEHINEro pasBHTHA TEOPHH MalIbIX
YKJIOHEHHI1 rayCCOBCKHX Mep.

OObpaTuMcs K HeZOCTaTKaM JHUCCEPTaLHH.

e TloHsTHE NONHOrO AaCHMITOTHYECKOTO pa3iOKEHUS, BBEACHHOE B JIHCCEPTallWH,
OTIMYAETCA OT CTAHAAPTHOrO: BO-TIEPBRIX, HEMOHATHO, ABIAETCA JHM KAaXJbIi
TOCJICAYIOIIHH WieH pa3loXeHHs MHOTO MEHbIIe MPeABIAYIIEro, BO-BTOPHIX TOJBKO
Ha KOHKPETHBIX pacCMaTpUBaeMbIX B paboTe npHMepax MOKa3aHO, 9YTO OCTATOYHBIN
yiueH npeHeOpexumo Man. [losromy, xord yrBepxaenus Teopem 2.1 - 2.3 BepHHI,
¢dopmymposkr Heynaunsl. [IpaBmibHO 6BUTO OB yHOTpEONATH APYTOH TEpMHH,
HalpHMeEp, «aCHMIITOTHYECKHE PaBEHCTBaY.

e Crouwno 6nl omucatrh KJIacC paccCMaTpMBaeMEIX B IfaBe 2 MEIJIEHHO MEHSIOMIMXCH
¢yHkumit B TepMHHaX o0mieil TeopHH NpaBHIEHO MeHsrommxcs ¢yuxmmit ( Teopema
1.3.1 u3 moHOrpadun b,

e TepMHH «KOHEYHOMEPHBIC BO3MYIICHHAN) aKTHBHO HCMONB3YETCA € IICPBOi CTPAHMIIbI
IUCCEpPTAllH, HO omnpeAelicH jwmib Ha crpanune 10. JTo 3aTpyaHser YICHHE.
CnenoBano 6v1 cpa3y JaTh CCHUIKY Ha 3TH OIpeleJicHHs. 3aMeTHM, 4YTO IPH 3TOM
aCHMITOTHYECKas ONMM30CTh CHEKTPOB OmpeAesneHa cpa3y K€, NpHYeM IBaXKAbI, a
o6o3nauenne oOpasa omeparopa «Im» He ompeaeneHo BooOme. Jlamee, BMECTO
TEPMHHA «HCIDOYCHHBIN TpeHJ Hopsaka n» ciaeosalo Obl HCHoOAR30BaTh Oonece
ONpENAEICHHBIN - (HCKTIOYCHHBIH NOMHOMHAIGHBIA TPEH] CTENEHH 1),

e HexoppexTHO copmyHpoBaHa npeiebHas TEOPEMBl s AMIMprIecKkod QyHKIuM
pacmpedesieHHsi ¢ OleHHMBaeMEIMH IIapaMeTpaMM: He yKa3aHO, 9TO OHAa BEpHa, €CiH
BbIOOpKa B35Ta H3 pacmpejesieHHs ¢ IMEHHO STHM IapaMETpPOM.

! Bingham N.H., Goldie C.M. and Teugels J.L., Regular variation, Cambridge, 2001.



e Ecrp HemoctatkH odopmienus, Hampumep, B (1) He yKaszaHO, 4YTO SIICHJIOH
IOJIOXKHTEJIEH.

Criefyer OTMETHTD, YTO 3TH HEJIOCTAaTKH HE BIUAIOT HH Ha GOPMYJIMPOBKH Pe3YJIHTaTOB,
BHIHOCHMBIX Ha 3aIUTYy, HA HA MX HOKA3aTeNbCTBA, a, ClIeJI0BATeNbHO, He yMasioT obmryro
OLIEHKY AHUCCEPTAalUH.

B Imccepranmi pelleHa BaXKHAd HayqHO-TeXHHMYEcKad HpoGjeMa — MOJYYeHB! TOUHEIE
aCHMOTOTHKM  BEPOSTHOCTEH MAaNbIX YKIOHEHHH TPAcKTOpHH IBYX BaKHBIX KJaccoB
rayCCOBCKHX CITy4aifHBIX NMPOIECCOB - KJIaccad KOHEYHOMEPHBIX BO3MYLIEHHI rayCCOBCKHMX
TIPONECCOB, HMMEIOIMUX IMPOKOEe NPUMECHCHHE B MAaTEMAaTHUECKOH CTaTHCTHKE, TCOPHH
KBAHTOBaHHS TPAeKTOpHii, B OPYyrAX OGIacTSX TEOPHH BEPOATHOCTEH, (yHKIMOHAIHLHOTO
aHAIM3a M TPHIOKEHHMA, ¥ KJIacca PUHOBCKHMX TayCCOBCKHX IPONECCOB ¢ HCKIOYEHHBIM
HNONMHOMHANBHEIM TPEHAOM, TakK)Ke MMEIOIMX IMMPOKOE NPHMEHCHMH B MaTeMaTHIECKOH
CTaTHCTHKE M APYTHX 00JIacTAX MAaTEMAaTHKH H IPHIOXKCHHA.

C pesynpTaTaMu OHCCEpTAllMHl ClIeAyeT O3HaKoMHTh crnenuamictos MI'Y mm. M. B.
JlomonocoBa, Cankt-TlerepGyprckoro u HosocmGupckoro ynusepcureroB, MIIIA PAH,
LIOMH PAH, UBPAD PAH, HUMAY BIID.

OCHOBHBIE pe3yJibTarbi OMyOJMKOBaHEI CBOCBPEMEHHO. ABTOpediepar NpaBHJILHO
OTpaXkaeT CoiepXKaHHe AHCCEPTAIHH.

Taxum o6paszom, quccepramus Ilerposoii IO. I1. «Tourbie aCHMITOTHKH MalbiX YKIOHEHHH
JAS KOHEYHOMEDHHIX BO3MYHICHWH TIayCCOBCKHX HPOHECCOB»  YHOBICTBOPHET BCEM
TpeboBaHMAM, NPEXbAB/IAEMBIM K KaHAWAATCKHM ArccepTandaM no crnenuansroctd 01.01.05
— TeOpHS BEPOATHOCTEH M MaTeMaTH4YecKas CTAaTHCTHKa, - a ee aBrop, Ilerposa IO0ms

IleTpoBHa, 3aCTyXHBaeT IPUCYXACHAA €l ACKOMOH CTEMCHH.
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