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0T3hiB 

Be):{yrn;eti: opraHH3ai.J;I1H 0 ):{HCCepTaU:HOHHOH pa60Te 

KaprarrorrosoH: HHHhi A rreKcaH):{pOBHhi 

«ArrropHTMhl qHcJieHHOrO CTOXaCTHqeCKOrO MO):{eJII1pOBaHH~ HeCTaU:HOHapHhiX 

MeTeOpOJIOrHqecKHX H 6HOKJIHMaTHqeCKHX IIpOU:eCCOB», 

rrpe):{CTaBJieHHOH Ha COHCKaHHe yqeHOH CTerreHH ):{OKTOpa tPH3HKO-MaTeMaTHqecKHX HayK 

ITO CIIeU:HaJihHOCTH 01.0 1. 07 «BhiqHCJIHTeJihHM MaTeMaTHKa» 

AKryaJibHOCTh H cTeneHb pa3pa6oTaHHOCTH npo6JieMhl. KaK H3BeCTHO, rroro):{Hhie 

~BJieHH~ HOC~T crryqati:Hhlll xapaKTep. I1x MO):{emrpOBaHHe C IIOMOIIJ;hiO 3BM, oqeBH):{HO, MO)I(eT 

HMeTh 60JihiiiOH IIpHKJia):{HOH HHTepec. ,ZJ:eti:CTBHTeJihHO, BMeCTe C pa3BHTHeM BhlqHCJIHTeJihHOH 

TeXHHKH BO BTOpOH IIOJIOBHHe IIpOIIIJIOrO BeKa IIO~BHJIHCh rrepBbie MO):{eJIH CTaU:HOHapHhiX 

crryqati:HhiX IIpOU:eCCOB, C03):{aHHhiX Ha OCHOBe pe3yJihTaTOB MeTeOHa6JIIO):{eHHH. LJ:arree MO):{eJIH 

YCJIO)I(H~JIHCh H B HaCTO~rn;ee BpeM~ C03):{aHbl Ha6opbl arrropHTMOB H IIaKeThl rrporpaMM, 

HMeHyeMbie B JIHTepaType «rEHEPAT0PAMI1 ITOrO,Ubl», KOTOphie II03BOJI~IOT rrpH 

pa3JIHqHhiX rrpe):{IIOJIO)I(eHH~ H C pa3HbiM BpeMeHHbiM IIIarOM HMHTHpOBaTb pa3JIHqHbie 

rrpHpO.ll:Hhie ~srreHH~. He):{OCTaTKOM 3THX arrropHTMOB so MHOrHx crryqa~x ~Brr~eTc~ HX 

BhiqHCJIHTerrhHM CJIO)I(HOCTh H He):{ocraroqHM roqHoCTh. ,UHcceprau:H~ H.A. KaprarrorrosoH: B 

3HaqHTeJihHOH Mepe ycTpaH~eT 3TH He):{OCTaTKH. B Heti: rrpe):{JIO)I(eHhi H rrpoaHarrH3HposaHbi 

MO):{eJIH ):{JI~ OIIHCaHH~ IIpHpO):{HhiX IIpOU:eCCOB B MeTeoporrorHH, KJIHMaTOJIOrHH, rJI~U:HOJIOrHH, 

arpOMeTeOpOJIOrHH H ):{p. 3<jJ<jJeKTHBHbie MeTO.[(bl HX MO,[(eJIHpOBaHH~ II03BOJI~IOT BO MHOrHX 

crryqMx yKroaTh Y3KHe MecTa B rrrraHHposaHHH X03~HCTBeHHhiX MeporrpH~THH H H3yqHTh 

BJIH~HHe IIOrO):{HbiX <lJaKTOpOB Ha 3):{0p0Bbe H IICHXHKY qeJIOBeKa. 113 CKa3aHHOrO CJie):{yeT 

6e3ycrroBHM aKTYaJihHOCTh TeMhi ):{Hcceprau:HH H. A. KaprarrorrosoH:. 



XapaKTepHCTHKa pa60Thl. ~HCCepTaU:IUI COCTOHT 113 4-X rrraB, BBe,n:eHH5I H 3aKJUO'leHH5I. 

BKmoqaeT 24 7 CTpaHMU: TeKCTa. CIIMCOK JIMTepaTypbl COCTOMT 113 21 0 HaMMeHOBaHMit 

Co,ZJ;ep~aHue pa6oT no rJiaBaM: 

B rJiaBe 1 rrpe.n:rro)KeHbi H rrpoTecniposaHbi HeKOTOpbre MeTO.lJ:bi Mo.n:errHpoBaHHSI .n:syMepHbiX 

OJJ:HOpOJJ:HbiX CJI)'LJaMHbiX IIOJieM H MeTOJJ:bi HHTepiiOJISIU:HH, a TaK)Ke HHTepiiOJISIU:HH 

HecTaU:MOHapHbiX crryqa:iiHbiX rrpou:eccoB. lf3yqeHbi csoiicTBa rrpou:eccos, rrorryqeHHbiX B 

pe3yJibTaTe MHTepiiOJISIU:MM. 

B r JiaBe 2 pa3pa6oTaHbi, Mccrre.n:osaHbi 11 sepm)mu:uposaHbi CToxaCTuqecKue reHepaTopbi 

IIOrOJJ:bl, KOTOpbie rrpeJJ:CTaBJISIIOT C060H qJ1CJieHHbie MOJJ:eJIM HeCTaU:MOHapHbiX BeKTOpHbiX 

IIpOU:eCCOB. narree paCCMaTpliBaiOTC~ TpeXMepHbie BeKTOpHbie rrpou:ecCbl liHJJ:liKaTOpOB OCa,z:t;KOB 

H TeMrrepaTypnr B TeqeHMM cyToK. ITpoBOJJ:SITCSI cpasHeHHSI c pearrbHbiMH .n:aHHbiMH no 

3HaqeHHSIM HeKoTopbiX ¢YHKU:MOHaJIOB. Pa3BMTMeM 3THX pe3yJII>TaTOB SIBJISieTCSI rrocTpoeHMe 

MO,z:t;eJIH BpeMeHHbiX p~,z:t;OB pa3JIMqHbiX rrapaMeTpOB IIOrOJJ:bl C pa3JIJ1qHbiM rnaroM ITO BpeMeHM. 

Bse.n:eHo rroHSITHe rrepuo.n:uqecKu KopperruposaHHoro crryqa:iiHoro rrpou:ecca. PaccMoTpeHbi 

IIO,ll;XO,[t;bl, OCHOBaHHbie Ha yqeTe rrepHOJJ:HqHOCTH, H IIpH OTCYTCTBHH TaKOrO rrpe.D:IIOJIO)KeHHSI. 

CpaBHHBarracb Tpy.n:oeMKOCTb Mo.n:erruposaHuSI rrpu 3THX .n;syx rro.n;xo.n:ax . PaccMoTpeHbi TaK)Ke 

.n:pyme pa3HOBH,ll;HOCTH reHepaTOpOB IIOrOJJ:bl. 

r JiaBa 3 IIOCBSIIn:eHa pa3pa60TKe HCCJieJJ:OBaHHIO H CpaBHeHHIO pa3JifiqHbiX MeTOJJ:OB 

MO,z:t;eJIHpOBaHHSI rrpon:ecCOB H IIOJieH, OIIHCbiBaiOin:HX IIOBe,z:t;eHue 6HOKJIHMaTuqeCKHX HHJJ:eKCOB. 

PaccMoTpeHbi .n;sa rro.n:xo.n;a, rrpu KOTOpbiX pearrbHbie ,n;aHHbre, rrorryqeHHbie c MeTeocTaHn:uu, 

HCIIOJih3YIOTC~ Ha pa3JifiqHbiX 3Tarrax MO,z:t;eJIHpOBaHH~. nrr~ BpeMeHHbiX p~,z:t;OB HH,z:t;eKCOB 

cypoBOCHI MeTeope)KH:Ma, HH,z:t;eKCa )Kapbl M 3HTaJibiiHH BJia)KHOrO B03,z:t;yxa HCIIOJib3YIOTC~ 

MeTOJJ:bl rJiaBbl 1. J.hyqeHbl MHOroqucJieHHbie BapuaHTbl MO,z:t;eJIHpOBaHHSI C IIOMOin:biO 

reHepaTopos rroro,n;hi u orrpe.n:errSIIOmux ¢opMyrr. CpasHeHue c 3KcrrepuMeHTOM rroKa3biBaiOT 

y .n;osrreTsopuTeJibHOe corrracue. 

MeTo,n;oM rrraBbi 1 ocymecTBJISieTCSI TaK)l<e Mo.n:errHposaHue crryqa:iiHbiX rrorre:ii MeTeo.n:aHHbiX. 

O.n:HoMepHbie pacrrpe.n;erreHHSI rrpe.n:rrorrararrucb CMeCbiO HOpMaJibHbiX. ITpH 3TOM MeTo,n;oM 

HHTepiiOJI~U:HH MO)KHO cy,z:t;HTb 0 rroro,n;e TaM, r,n;e MeTeOCTaHU:HH OTCYTCTBYIOT. 

B rJiaBe 4 u3yqaiOTCSI KycoqHo-rrocTOSIHHbie u KycoqHo-rruHeHHbie crryqa:iiHbie rrpou:eccbi 

HerrpepbiBHOrO BpeMeHH. IJpu 3aJJ:aHHbiX O,[t;HOMepHbiX pacrrpe,n;erreHHSIX IIOJI)'LJeHbl SIBHbie 

Bbipa)KeHHSI .n;rr~ xapaKTepucTHK TaKoro po.n:a rrpou:eccos. Bse.n:eHo rroHSITue acHMIITOTuqecKM 



rrepHO.ZJJilfecKoro KoppeJmpoBaHHoro rrpouecca. l13ylfeHhi xapaKTepHCTHKH rrpoueccoB TaKoro 

po,Zia. 

tJ:OK333TCJibHOCTb ( CTerreHb ,ZIOCTOBepHOCTH) OIIpe,ZieJI51eTC51 CTpOrHMH MaTeMaTnqeCKHMH 

,ZIOK33aTerrbCTBaMH p51.lla YTBep)I(,ZieHHH, rrpo6HniMH BhiqncrreHH51MH .IJ:JI51 TecTOBhiX 3a.n:aq n 

cpaBHeHHH pe3yrrhTaTOB MO,ZienHpoBaHH51 c peanbHbiMH ,ZiaHHbiMH. TaK, B rnaBe 1 .llOK33aHbi 

YTBep)I(,ZieHH51 OTHOCHTeJihHO BH,Zia KOppeJI51I!HOHHOH <i>YHKI!HH IIOCTpOeHHOrO crryqail:HOrO IIOJI51 

H rrpoBe,ZieHhi TeCTOBnie BhiqncrreHH51. B rrraBe 2 ,ZIJI51 rrpe,ZIJIO)I(eHHbiX MO,ZierreH: cnyqail:HniX 

rrpoueccoB H rroneH: rrpoBe,ZieHhi Bepn¢nKai!H51 H TeCTOBnie BhiqncrreHH51. B rrraBe 3 ,ZIJI51 p51,ZIOB 

6HOKJIHMaTHlfeCKHX HH,ZieKCOB rrpoBe,ZieHO 06IIIHpHOe cpaBHeHHe C peaJibHbiMH ,ZiaHHbiMH, 

IIOJiylfeHHbiMH Ha ceni MeTeOCTaHI!HH. l1, HaKOHei!, B fJiaBe 4 HMeeTC51 CTporoe ,ZIOK33aTeJibCTBO 

yTBep)I(,ZieHHH OTHOCHTerrnHO CBOHCTB p51.IJ:OB c rrepno,ZinqecKHMH xapaKTepncTHKaMH. 

HayquaH 3naqnMOCTb. ITorryqeHHnie B .n:nccepTaunn pe3yrrnTaTni cyiiJeCTBeHHO 

pacrrmp51IOT n ,ZIOITOJIH51IOT TeopeTHKo-Bepo51THOCTHYIO cocTaBJI51IOIIJYIO HayK o rroro,Zie. KaK 

H3BeCTHO, ITOrO,ZIHbie npOI!eCChi HMeiOT 06neKTHBHO Bep051THOCTHbiH xapaKTep, a HX 3HaqeHH51 B 

)I(H3HH OT,ZierrnHhrx JIIO,ZieH: n o6IIJeCTBa TPY.llHO rrepeoueHHTb. YrroM51HYTbie pe3yJihTaTI>r, 

6e3yCJIOBHO, ITOCJiy)l(aT OCHOBaHHeM ,ZIJI51 p33BHTH51 HCCJie,ZIOBaHHH B p33JIHqHbiX HOBhiX 

HarrpaBneHH51X HayK o rroro,Zie . 

HayquaH HOBHJHa. P51.ll Mo,ZieneH: cnyqail:HbiX rrpoueccoB n rroneH:, ,ZiorrycKaiOIIJHX 

3¢¢eKTHBHOe MO.[(eJIHpOBaHHe, rrpe.[(JIO)I(eHhi B .[(HCCepTai!HH BnepBnie. 3TO OTHOCHTC51, B 

qaCTHOCTH, K rrpoueccaM H ITOJI51M, OITHCbiBaiOIIJHM 6HOKJIHMaTnqecKHe HH,ZieKChi. ,.0:JI51 pacqeTa 

xapaKTepHCTHK aHOMaJihHhiX MeTeOC06hiTHH ITOCTpOeHbi HOBbie MO,ZieJIH BpeMeHHbiX p51.[(0B C 

3a,ZiaHHhiMH xapaKTepHCTHKaMH ( O,ZIHOMepHnie pacrrpe,ZieJieHH51, TOlfeqHbie H HHTepBaJihHhie 

ycJIOBH51 M ,Zip.). .ZJ:rr51 M3yqeHH51 rrpOIJeCCOB C p33JIHqHhiMH BpeMeHHhiMH HHTepBaJiaMH 

npe.[(JIO)I(eHbi HOBbie MO.[(eJIH nepHO.[(HqecKHX npoueCCOB. 

lloJIHOTa ny6JiuKau:uil u anpo6au:uil. Pe3yrrnTaTbi pa6oTbi 6hrrrH ,ZIOJIO)I(eHni Ha 37 

Me)I(,ZiyHapO,ZIHbiX KOH¢epeHI!M51X H orry6JIHKOBaHbi B 33 )l(ypHaJibHbiX CTaTb51X, H3 KOTOpbiX 22 

BXO.IJ:51T B 633bi ,ZiaHHhiX Scopus n Web of Science. B pa6oTax, BnrrrorrHeHHhiX B coaBTOpCTBe, 

pe3yJinTaThi, BOIIIe,ZIIIIMe B ,ZIHCCepTaiJHIO, rrpHHa,ZIJie)l(aT JIHqHO ,ZIHCCepTaHTy. 

COOTBCTCTBHe CO~ep~aHHH 3BTOpe«t>epaTa OCHOBHhiM DOJIO~CHHHM 

ABTOpe¢epaT XOpOIIIO CTpyKrypnpOBaH, OTpa)l(aeT CO,Ziep)l(aHHe ,ZIHCCepTaiJHOHHOH 

pa6oTnr. 



3aMeqaHHH no ;::J;HccepTaQHOHHOH pa6oTe. B KaqecTBe He;::J;OCTaTKOB OTMeTHM 

cne,n;yiO~ee: 

1. B cnrrcKe ny6JIIIKarwH: 3a N2N2 92, 165 3HaqaTc.si pa6onr, nocB.s~~eHHhre ormcamno II 

cpaBHeHIIIO pa3JlliLJHhiX reHepaTopoB rroro,n;hi. B TeKcTe, o,n;HaKo, OTCYTCTByeT cpaBHeHHe 3THX 

reHepaTOpOB C reHepaTopaMH, nOCTpOeHHhlMH ,I(HCCepTaHTOM. 

2. fipii cpaBHeHIIII ,n;aHHhiX 3KCIIepi1MeHTa II MO,ll;eJIIIpOBaHII.si CJie)J;OBaJIO 6bi qeTKO OIIpe,n;eJIIITh 

MeTpiiKy. PaccTO.siHII.si Me)l(,n;y cnyqaiiHhiMII BeJIIILJIIHaMII MoryT orrpe,n;eJI.siThC.si rro-pa3HoMy. 

3. IIpo6neM c HeycTOHLJIIBOCThiO BhrqrrcneHIIH MO)I(HO 6hmo 6hr Il36e)l(aTh, IICIIOJih3Y.si 

I13BeCTHhiH B MaTeMaTIILJeCKOH CTaTIICTIIKe MeTO,ll; rJiaBHhiX KOMIIOHeHT. I1pi1 HHTeprrOmiiJIIII 

cnyqaiiHhiX nporreccoB II rroneH: rrone3HO 6hmo 6hr IICXO,LJ,IITh Il3 nocTaHOBKII 3a,LJ,aLJ, YLJIIThiBa.si 

pa6oTy no 3TOMY Bonpocy A. H. KonMoropoBa (1941 r. ). 

3TII 3aMeLJaHII51 He 51BJI51IOTC51 OIIpe,LJ,eJI.siiO~IIMII II JierKO MOryT 6hiTh IICIIpaBJieHhl B 

rrporrecce ,[{aJihHeiiiiieii pa6onr. 

Pa6om .siBJI.sieTc.si 3aKOHLJeHHOii H BhiiTOJIHeHa aBTopoM caMOCTO.siTeJihHO Ha ,n;ocTaToqHoM 

HayqHoM ypoBHe. Pa6oTa HaniicaHa JIIITepaTypHhiM .si3hiKOM, rpaMOTHO, CTHJih H3JIO)I(eHH.si 

,[{0Ka3aTeJihHhiH. ,[(IICCepTaiJIIOHHa.si pa6oTa CO,[{ep)I(IIT ,[{OCTaTOLJHOe KOJIIILJeCTBO IICXO,[{HbiX 

,LJ,aHHhiX, IIMeeT rro.s~cHeHII.si, piiCYHKII, rpaqmKII, rrpiiMephr rro,[{po6Hhre pacqenr. ITo Ka)I(,LJ,OH 

rnaBe II pa6oTe B rrenoM IIMeiOTC.si BhiBO,LJ,hi. OcHOBHhre 3Tarrhr pa6oThr, BhiBO,[{hi II pe3yJihTaThi 

rrpe):{cTaBJieHhi B aBTope<iJepaTe. ABTope<iJepaT cooTBeTCTByeT OCHOBHOMY co,[{ep)l(aHIIIO 

,li,IICCepTaiJIIII. L(IICCepTaJIII.si npe,[{CTaBJI.sieT C060H 3aBepiiieHHYIO HayLJHO-IICCJie,LJ,OBaTeJihCKYIO 

pa6oTy, BhiiiOJIHeHHYIO Ha aKTYaJihHYIQ TeMy II COOTBeTCTByeT, Ha Haiii B3fJI.si,[{, IIYHKTaM 9-14 

«I10JIO)I(eHII.si o rrop.s~,n;Ke rrpi1cy)l(,n;eHII51 yqeHnrx cTerreHeii». B pa6oTe 3a,n;aLJII, peiiieHHhre 

,I(HCCepTaHTOM (nO,I(fOTOBJieHHhie HM pa3pa60TKI1), IIMeiOT cy~eCTBeHHOe 3HaLJeHIIe ,LJ,JI.si 

pa3BIITII51 HayK 0 noro,[{e II IIX npiiJIO)I(eHIIH. 

Ha ocHOBaHIIII BhiiiieH3JIO)I(eHHoro MO)I(HO 3aKJIIOLJIITh, qTo ,LJ,IIccepTaJIII.si «AnropiiTMhi 

LJIICJieHHOfO CTOXaCTIILJeCKOrO MO,LJ,eJIIIpOBaHII.si HeCTaiJIIOHapHbiX MeTeOpOJIOfiiLJeCKIIX II 

6IIOKJIIIMaTIILJeCKIIX nporreCCOB>> OTBeLJaeT Tpe6oBaHII.siM, npe,LJ,'h51BJI51eMhiM ,LJ,OKTOpCKIIM 

,LJ,IIccepTaJIII.siM, a ee aBTOp KapranonoBa HI1Ha AneKcaH,[{pOBHa 3acJiy)I(IfBaeT npHcy)I(,LJ,eHH.si eM: 

CTeneHII ,LJ,OKTOpa ¢H3HKO-MaTeMaTIILJeCKIIX HayK no cneJIHaJibHOCTII 01.01.07 

« BhiLJIICJIIITeJibHa.si MaTeMaTIIKa». 



0T3biB COCTaBHJI 3aBe.[(yiOW:HH Ka¢e.upoi:f CTaTHCTHqecKOfO MO.[(eJIHpOBaHH51, .[(OKTOp ¢H3HKO

MaTeMaTHqecKHX HayK (01.01.05 «TeopH51 Bep051THOCTei:f H MaTeMaTHqeCKa51 CTaTHCTHKa»), 

rrpo¢eccop EpMaKoB Ceprei:f MHxai:fJIOBHq, 

0T3hiB Ha .[(HCCepTaUHIO H aBTOpe¢epaT o6cy)K.[(eH H 0.[(06peH Ha 3aCe.[(aHHH Ka¢e.Upbi 

craTHCTHqecKoro Mo.uenHpoBaHH51 CaHKT-ITerep6yprcKoro yHHBepcHrera «13» arrpen51 2022 r., 

rrpoTOKOJI NQ 44/8118-02-2. 

MOJJ;enHpoBaHH51, rrpo<l_Jeccop CI16rY, 

rrpo<l_Jeccop, JJ;.<jJ.-M.H. 
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