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05.13.18 — MatematTuuyeckoe MoeIMpoBaHne, YHCICHHbIe METOAbI UM

KOMIJI€KCBI NporpamM.

Jiucceprauma mocBaljeHa W3y4eHHIO HM TIpMsoxKeHHAM MAaTeMaTH4eCKUX

Mojeseli,  OMMcHIBAIOWIMX  AMddpy3HoHHBIe  Mpowecchl,  CBAZAaHHBIC C

uccieqoBaHveM 9KONOrMuecKMX MpobseM, B HCO KOTOPBIX BXOLMT

reolorMueckue WM usnueckue 3amaau, re oObeKTaMH UccuIefqOBAaHHA

ABIAIOTCA  Mpouecchl ABMDKeHHA pyHTOBBIX BOL, raza, HepTH B

HeTAHOCHBIX  CJIOAX,  PaNMOaKTHBHEIX MH TeXHHY€CKUX  OTXOMOB,

Mpovcxog_AWMx B MOAZeMHBIX XpaHuMMjax. B juccepTalMH B KayecTBe

o6bekTa uccyleqoBaHHa BblOpaHa HTepecHad, HO MallO U3BeCTHat

MaTemMaTu4ecKaa Mogemb C.B. Tomy6espa, ommcpiBarolad  Mmpoleccel

HecTal[MoHapHo (UNIbTpalHH CoKMMaeMOli %MAKOCTH B MOpHcTol cpefze c

HaJIMUMeM MpOTOUHBIX HM 3aCTOMHBIX 30H, rye oOpalilaetca BHHMaHMe Ha TO, 4TO

cyllecTByeT CTpyKTypa NMoToKa, 3aBMCalad OT pacxojla %KHAKOCTH, KOTOpat

TIpu MasIoM pacxoge HOCHT aMMHapHBI xapakrTep, a c yBeM4eHHeM pacxoja

mpuobpetaeT ABoiicTBeHHEI XapakTep. B To BpeMi KaK B Ape MOTOKa

(MpoTouHol 30He) %KMAKOCTb ABM%KETCA OT BXOMa K BBIXOLY MO MpAMOMMHeMHIM
TpaeKTopuaM, Ha MepHdepHuMoToKa (B 3acTOMHOM 30He) OHa BOBseKaeTCA B

BUXpeBoe JBH2KeHHe.

_

Tako cneyudwyecknii pexkKHM XapakTepeH AVIA TedeHHA 2KHAKOCTH B

MOpucTou cpeze.
B cootsercrsuu c 93THM C.B. TomyGepnim mpefaraerca MHTerpo-

AuddepenunanbHoe ypaBHeHne
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KoshulHeHTOM MbesonpoBosumoctu
— a. HexoTopple 3aqayH Wa Takoro

ypaBHenua paccmatpuBanucb 1O.M. Babenko, B KOTOpBIX oMmpeyenaetca

rpaqvenT WaBeHua y rpanuubi oOmacTu x = 0.

B wactosme guccepraumaM ObIIM MposomKeHbI McceqOBaHHA TaKUXx

YPaBHeHHii B HOBBIX MOCTaHOBKAaX. 3fecb 9TH ypaBHeHMa Obi paccMOTpeHbI B

TOM Cyly4ae, KOra BpeMA M3MeHACTCA Ha BCeH UMCOBON OCH, T.e. B MOCTAaHOBKe

Bolpoca 0 CBOMCTBAaX ABJICHHM,KOTOpPble He 3aBHCAT OT HaYaJIbHbIX YCJIOBHi
WIM He 3aBMCAT OT JeTameli HawvabHBIX ycsIOBHii, HO BMeCTe c TeM CHcCTemMa

elle Jaeka oT cocTosHua paBHoBecua. Tlostomy, cnegyio A.B. 3enpgoBpu4y u

I.M. Bapen6natry, 3fecbh OHM HOCAT Ha3BaHHe "MpomexkyTO“Hat
acuMIToTHKa". Takwe aCHMIMTOTHKM ABJIAIOTCA pellleHHAMM BbIPOXKeHHEIX
3aflau, B KOTOPBIX MapaMeTpbI He3aBMCMMBIX MepeMeHHBIX OOpalllaloTca B HYJIb
uM GeckoHedHocTb. OnHaKO, WIA TOrO 4TOOBI pellleHHve BbIPOKACHHO3ana4n

TipeqctTapao cobok MpoMexkyTOUHy!0 aCHMMTOTHKy HeoOxogMMo,YTOOLI OHO

ObINO yCTOM4HBOOTHOCHTeIbHO M3MeHeHHi MaJIbIX BO3MYIeHHH, -TO ecCTb

BBIPOKAeHHAA 3ayaya TOMKHA OBIT KoppeKTHOH.B yuccepTaljMu, MMeHHO Cc

9TOH TOUKM 3peHHA, OBI MCCHeMOBAHI M pellleHbl 3aqauH Oe3 HaudasbHbIxX

YculoBHit,It ypaBHeHUi, OnMcBIBaIONIMX Mpouecce: cyOzuphy3un, Auppy3un
Mu QHIBTpalMH B MOpHCTBIX cpeqaxX M MpMBOAATCH aNTOpHTMBI Ux

TIpHOmKeHHBIX pellenHii. B  4acTHOCTH, cloqa OTHOCATCA Mose

cy6auboy3uu u Mpoueccsl uNbTpauMN B MopucTo cpeye c MpoTOUH‘IMM u

3aCTOMHBIMM 30HaMH.

JIucceptauma o6bemom 124 cTpaHMbl cocTOMT v3 BBeseHHA UM Tpex

rap, pas6uTprx Ha 23 naparpada, 3aKuIOUeHHA M CIIMCOK jMTepaTypbl U3

59 HanmeHoBaHHli. Pa6ota cozepxutT 4 pycyHKa U cBHJeTeIbCTBO 0

peructpayuu mporpamMm gia OBM Ne 2017661210. Bo sBpezenun

copMysMpoBaHbI eH UM 3aa4v, apryMeHTMpoBaHa Hay4Had HOBM3Ha

wccyeqoBaHut,  MoKa3aHa = MpaKTH4ecKad = 3HaYMMOCTb pe3yJIbTaTOB,

TIpecTaBuleHbI Hay4Hble NMoO%KeHHA, BbIHOCMMble Ha 3auuTy. Tleppaa rapa

ColepxKHT HeoOXOAMMBIeTepMHHOOrHIO, NOHATHA HM OOUIMecbyHaMeHTabHBIe
@akTbl, CBA3aHHbIe C TeopHeli KOppeKTHBIX M HeKOPpeKTHEIX 3afa4 It

SBOJIOUMOHHBIX ypaBHeHuli. TloquepkuBaeTca BaxkHOCTb KOppeKTHOIt
paspelIMMocTH MIpH uX UYMCMeHHOHpeamM3zallMu, MO3BONMOMel ycTaHOBHTb

ycToiumByto cTaOMuM3allMiO CXOJMMOCTH NIpHOJWKeHHBIXpellleHHit K TOHHOMY

pelllenuio, 4TO B HacTOsee BpeMA CTAaHOBUTCA Bce Gonee akTyaJIbHBIM B

ycnoBuax ObicTposelictByrolleH KOMMbIOTepHOpeamuzayuu. Bo Bropoit rape

paccMaTpHBaroTcaA MaTeMaTH4ecKHe MOJeIH Npoleccos dunbrpaunn 6e3



HavabHBIX ycIOBH M MX KOppeKTHad pa3peuimmocts. Ms3yu4aiorca
QusbTpalMoHHEleBOHBI. B TpeTbeH rape 4MCMeHHEIMH MeTOaMM pelllaeTca

nipaimas u oOpaTHas3aa4M Wid ypaBHeHHA uIbTpalluu B Cpese c 3aCTOMHEIMH 1

TIPOTOUHBIMA 30HaMM in TepwowMuecKoro rpaHH4HOrOo § =ycuOBua.

TIpowspoqutcs oleHKa cKopocTH 3aTyxaHua (usBTpalMoHHorOMoToKa, c

TIPHMeHeHHeM MCIICHHBIX MeTONOB MddepeHuManbHbIxX ypaBHeHHli, B

3ABMCMMOCTH OT MpOTOUHBIX 30H HM KOIpd@umMeHTaMaccomepeHoca: BBozatca
WHTepHoAUMOHHBIe ~MHOroweHb! HbroTona—Telinopa c wenbio 4MCeHHOH

peaH3allMM anropuTMos pellleHHa ypaBHeHMii, oMMcEIBalOllMxTeueHHe BA3KOT

CKMMaeMOH >KMAKOCTH B MOpHcTOl cpege, KOTOpple coueTaioT B cee

pa3IM4Hble MHTeprosAUMOHHBIC MeTOABI.

Ha ocHope pa3paOoTaHHoro HOBOrO asITOpHTMa _—peasIH30BaH

mporpaMMHBIiiMpoxyKT B cpege Delphi, koroppii nomyaun rocyyapcTBeHHoe
CBHJeTesIBCTBO.

B xkauyecTBe MoxkKelaHHA MO%KHO OBO Obl NpPOLOMKUTh UCCHeLOBAHUA B

ciemylouleM HalpaBsIeHHH: MOCKOJIBKYy B AMCCepTallMH BLIMMCIeHMe MapaMeTpoB
v MY HpoBozutca npu tbuKcupoBaHHOMa = 1, TO 9TO MO3BONAeT NOMYHUTS

pellieHve B pe3ysIbTaTe OfHOrO M3MepeHHa B 9KCTIepHMeHTe. MutepecHo
PaccMOTpeTb 9TY 3ama4y UM WIA Ciydad, Kora a Tak2%Ke ABJIAeTCA CBOOOJHEIM

TlapamMetpoM. Tak Kak H3BeCTHO, 4TO WIA oMpexeweHua 9TOrO Mapametpa

OWHOTO H3MepeHHA HeAocTaTOUHO yxe pu v = 0.

K uncmy sameyannii oTHeceM yrloTpeOeHHe HeKOTOpEIX MOHATHH 13

obuje Teopun AubdepeHuMabHBIx ypaBHeHHlt B OaHaxOBEIxX MpocTpaHcTBax,

KOTOpbIe He MCMOb3y!OTCA B AuCcepTaljMH. B uYacTHOCTH, 9TO OTHOCHTCA K

HeKOTOPbIM (baKkTaM,CBA3AHHBIM C OMpefeeHHAMM CHJIbHO HerlpepbIBHOl
Nlosyrpynmoi Mu ee MpovsBomAlllero omepatopa. Otro KacaeTca TakxKe u

oMpeyeeHua CHJIbBHO HelpepbIBHOM rpynnst mpeoc6pasopanuli u ee cCBOMicTB.

Kpome Toro, paGota He JIMIMeHa oneyaToK u opdorpaduueckux omnM6oK,
KONM4eCTBO KOTOPBIX He MpeBbllaeT WoMycTHMoHHopmbI. Bupouem, 9TH

3aMe4aHHA He YMaJIAIOT 3HAYMMOCTH MOJYYCHHBIX B AMCcepTallMH pesysIbTATOB
M MOryT paccmaTpHBaTbCaA Kak MoxKeaHuA abHelwMx uccHeqoBaHHli. Bce

TIOMYAeHHEIe B TMCCepTalHM pe3yJIbTATbI ABNAIOTCA HOBbIMH, CTPOrO NOKa3aHbl

WMpaMOTHO H3J102KeHEI.

B auccepralMu Mosy4eHbl ClleMyiOllWe CaMOCTOSATeIbHBIe pe3yJIbTATEI,
Kak TeopeTH4eckKoro, TaK M MpHKNaqHoro xXapaktepa:

1. Moguouxauna mogemm B.C. Tomy6epa ByoKeHMa 2KMKOCTH B

TlOpucTowcpeye c 3acTOHHbIMM 30HAMM Ha cyty4aii mpouecca becKoHe4HOrO BO

BpeMeHH.
‘

;

2. YctaHopmenve KoppeKTHO paspemmmMoctu 3ayauu duiteTpayun 6e3

HavaJIbHBIX YCNOBMB MOyOrpaHW4eHHOM MHTepBasie BpeMeHH.
:

3. Pemrenwe mpamol u oOpaTHoii 3aqauH 4MCHeHHBIMA MeTOZaMM [IA

ypaBHeHua dusbTpallMH B cpeye C 3aCTOMHbIMH HM MIpOTOUHBIMM 30HaMM WIA

TlepHogMueckoro rpaHv4Horo ycOBUA.
4. QOuewka ckopocTtH 3aTyxXaHHa QubTpallMoHHOro§ MoTOKa, Cc

TIPHMeHeHHeM 4HCeHHEIX MeTONOB AudepeHunanbHEIX ypaBHeHHli, B



3aBMCHMOCTH OT JOJIM MPOTOUHEIX 30H U KosUulMeHTa MaccorepeHoca.
5. Paspa$otka o6beKTHO-OpHeHTMpoBaHHOMporpaMMbl Ayia peasM3allMu

TipequiaraeMbIx aJITOPpHTMOB HM MX 4MCeHHON peam3alun.

MatepuasbI uccepTalMM OKaibIBaiuch Ha Boponexckoi 3HMHeli

MatemaTw4yecKkoli mKone B 2018 r., Ha BoponexkcKoii MaTemaTuuecKol UIKome

"Tlontparuuckue utenua" B 2017, 2018, 2019 rr., a Takxxe Ha cemMHapax
BI'Y mo matemarwueckomy MofemMpoBanmio (pyK. npod. B.A. KoécTun) u

HelMHeHtHoMy aHanu3y (pyk. mpod. IO.M. Camponos, npod. 5.M.

Tlapuncxuii). Pa6ota umeer teoperm4eckuii xapaxtep. Pesynptats! pa6oTsi
MOryT ObITb HCHONb30BaHbI B PocculicKoM yHUMBepcuTeTe Tpy2KObIHaposoB,

BoponexkcKoM TocyapcTBeHHOM yHuBepentete, BoponexkcKom
TocyfapcTBeHHOM TeXHH4eCKOM YHUBepcuTete, BoeHHoM yueOHO-HaydHOM
WeHTpe BOCHHO-BO3AYINHBIX CH «BOeHHO-BO3LyIIHad akajleMHa MMeHH

mpodeccopa H.E. ‘KyKoscxoro u 1O.A. Tarapuna» u ~Apyrux HaydHBIx

opraHusallHax.
Ha ocHoBaHHH 3I0%KeHHOrO CUMTaeM, 4TO AMCceprauua WDaxay

Jlymppuxap Anu  yfoBneTBopseT TpeOoBaHHaM, IpeXbABIAeMbIM K

auccepTalluaM Ha COMCKaHMe yueHoi cTeneHH KaHaHaTa u3nKo-
MaTeMaTH4eCKHX HayK 0 cMeuManbHoctu 05.13.18 - Martematuueckoe

MOJeIMpOBaHHe, YMCIIeHHbIe MeTONbI M KOMIUIeKCBI MporpamM.
Or3pIB o6cy2KeH HM yTBep%KNeH Ha 3aceqaHHu KaceypEl HedTera30Boro

o6opytoBaHua M TpaHcnopTupoBKH BITTY (nmporoxonNe 7 or 3.12.2020).
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