
or <<16>> oxrs6ps2022 r.

llpororco.rr J\b 812022

3aceAauns [uccepraqrroHnoro coBera 24.1,040,01

rpu @ e4 ep a.irbH oM ro cyA ap crB enHou 6roAxerHoM yrrpexAeHr{r{ H ayKrr
llucrnryT BoAHbrx upo6.rreu Poccuficrcofi aKaAeMrrr{ HayK

LIs 29 rrJIeHoB [zcceprallrIouHoro coBer a Ha 3ace1aHr4pr [pucyrcrBoBaJr o 22 rreroBeKa.

C"uyma"nn:

fiorua4 A.r.H. 8.I4. fapurvraua or nllua KoMr.rcculr ArrcceprarluoHHoro coBera o pe3ynbrarax
paccMorpeHLl Al,Icceprauraouuofi pa6orsr T.A. Oegoponofi <<rLacnennoe MoAenr,rpoBaHrre

clpflMneHr4, peqHbrx r{3nyqr.rH)).

flocraHoBHJrrr:

1) C.ruram, qro AplccepralllroHHiur palota coorBercrByer npo$unro ru.rcceprarluoHHoro
coBeTa.

2) B coorBercrB[Il c pexoMenlar\wflMrr KoMuccvtr flpprHflTb K 3arrlprre rvcceprarlproHHyro
pa6ory T.A. (Degoponofi <tIucJIeHHoe MoAenupoBaHne crrprMneHr.rfl peqHbrx r43nyrrrH) Ha

coI{cKaHI{e yuenofi creleHpr KaHAr,rAara rexHraqecK[x HayK fro c[equanbHocrr{ 1.6.16
< fu4ponorus cyru[, BoAHbre pecypcbr, rprApoxuMr,rn)

3) YrnepAurs

3 a) O$uquarrbHbrMr,r o[roHeHTaMr{ pa6orrr:

l. r{arosa Ceprex PouanonLrta) AoKTopa reorpa$rqecKux HayK, AoueHTa KaQe4pu
rI,IAponorI{I{ cyluu reorpa$rqecKoro Qarynrrera OfBOy BO <Mocxoscxufi
rocyAapcrBeHHblfi ynnnepcr{Ter }rMeHu M.B. JlouonocoBa), r. Mocrna;

2. Xypannesa Muxazrnra BarenruHoBrrqa, KaHqvr1ara rexHrrrrecKLrx HayK, npo$eccopa

Ka$e4pu BoAHbIx uyrcfi vr BoAHbrx ugstcxaLruir OfBOy BO "focyAapcrseHHHfi

yHllBepcrrer MopcKoro u peqHoro Qnora rMeHu aAMr.rpaJra C.O. MaxapoBa" r. Caurr-

flerep6ypr;

3 6) Beayruyro opraHpr3arlrrc :

Hauuouanrnrrfi uccneAosaremcrc{fi yHrdBepclrrer <<Mocroecxufi rocyAapcreeHnrrft

crpor{renrnsrfi yHr,rBepcrrrer) (HI4y Mf CD.

3n) [ary 3arrlurbr:

22 texa6pt 2022 r.

Y.reHHfi ceKperapb

a.S.-vI.H.

flpe4ce4areJrb KoMr{cculr

A.f.H.

,@/ri /M.A. coxoroe cxuitt

6 
B.r4.rapurvran/



3AKJIIOTIEHI4E

O 4ucceprallur (De4oponofi T.A. <<rlucrenHoe MoAenprpoBaHre crrpflM relkrs.perrHbrx u3ryqrH>,

lpeAcraBlensofi Ha coplcKaHkre yuenofi crerreHr{ KaHAHAara rexHlrqecKrax HayK rro

clleql{aflbHocrll 1.6. 1 6 fugponorr,rs cytnv, BoAHbre pecypcbr, rr,rApoxnMr,r,

Ha paccruorpenue upencrasreHH creA)rrouue nox)rlaeHrH pr Ndarepl,tanH :

-ToM c rexcroM Arrcceprar\HLr rua 127 crpaHr4rlax

- aBrope$epar Alrcceprar\uvr Ha25 crpaHrqax

ArryanbHocrb reMbr

MeauAprpoBaHre - ecrecrBeHHbrfi upoqecc pa3Br{TVs peqHoro pycna, rporBnflrcqufics

B ero ropI,I3oHTtLIIbHbIx 4e$opnaarlu.flx. fhasonoe cMerrleHrte AuHaMu.recrofi ocIa pycJroBoro

rloroKa rlpoucxoAplT 6omruefi qacrbro BpeMeHr.r 3a crrer rrocrerreHuoro pa3MbrBa BorHyrbrx

6eperon Ha I{3nyrrl{Hax [pu oAHoBpeMeHHoM Hapacratnkr rrporrrBorroJroxHbrx BbrrryKnbrx

6eperon 3a cr{er aKKyMynil\Lrkr raM HaHocoB, rrocryna}orrlux c BbrrrreJrexarqrrx yqacrKoB pycna.

Co BpeMeHeM aKKyMynqruBHble Sopnau 3apacraror rr [peBparqarorc.f, B cerMeHTu rr,roroAofi

uofivtu, [pra.IneH flflcb K IIIlopaM u3nyrrprHhr. B 3aBucr.rMocrra or coorHorrr e:atrs.

rI,IApoApIHaMpIrIecKIdx kr reoJlorrrqecK[x Saxropon peqHhre u3nyqprHbr Moryr rrpuHilMarb

pa3nI'IrIHbIe TIJIaHOBbI€ OqepTaH[fl. 14 xapaKTep[30BaTb0s pEBn[rIHbIMIrt CIIeHapI{ fli[lvl pA3BIITkrs,

Ilpopun mefiru u3nyrrplHbl Moxer [por3ofiru nu6o rocpeAcrBoM rocrerreHHoro c6ruxenus

pa3MblBaeMbrx 6eperon B ee BepxHeM kr HprxHeM KpbrJre, ma6o B pe3ynbrare o6pason anafl,

crrpsMnflroIrlefi rporoKpr (<upoperu) Ha Lr3nyquHe, elr1e He 4ocrurruefi upe4elruofi

ueueo6pasuofi $opnau - TaK H€t3brBaeMoe ((He3aBepmeHHoe MeaHApr{poBaHpreD.

IIpu mo6ou cllegapr4u pasBkrruts, r,r3nyrrr,rHbr rrpouecc ee clpsMnegLr.s sBr-flerc-fl

(crpeccoBblM co6utHeMD, Koropoe Moxer [oBJrerrl sa co6ofi usldeHeHue HarrpaBneHHocrr.r tr

TeMfIoB pycnoBhlx ae$opnaa\utrt Ha cMexHbrx yqacrKax peKH. B cnyqae aKT[BHoro

xossftcrBeHHoro ucrloJlb3oBaHlrfl peKrr rarofi (crpecc) f,BJurercfl rrcror{HrrroM cepbe3uoro pl{cKa

Anfl HaceJIeHHbIx [yHKToB, a raKxe ranspacrpyKTypHbrx o6rerroB, HaxoAflrrlr4xcs ua 6eperax

peKpl.

flporuos pycnoBblx Ae$opnaauufi o6runo BbrrronHflercs, [ocpeAcrBoM cofrocraBJreH[f,

piI3HoBpeMeHHbIx Kapr, aspo$oro- vr KocMr{r{ecKprx cHprMKoB. IIp, sroM rrpuHuMaerc,

AotIyUeHLIe o6 (I,IHepUuoHHocrI4) pycnoBhrx ae$opua\uit - To ecrb rrpeAflonataercfl, rrro



reMfIbI Ha6nIoAaeMbIx cMelrleHafi ueauAprpyloqero pycna 6ylyr coxpaH.,rrbcs u n 6ygyqerra.

Tarofi troAxoA BrroJrHe olpaBAaH [pIn [popbrBe r,r3nyrrraHbr B pe3ynbrare cMbrKaHr,rfl

rIoAMbIBaeMbIx 6eperon c yrreroM SMlup[qecKLIx 3aBLIcLIMocrefi Anfl KoppeKTLrpoBKH TeMrroB r{x

pa3MbIBa rlpu LI3MeHeHHI{ uauosofi KplrBr.r3Hbr pycna. O4naxo, rtpI,t TaKoM rroAxoAe

rIporHo3LIpoBaHI{e [popblBa u3JIyrIuHbI, He AocuErruefi upe4elruofi Kpr{Brr3Hbr, sBJrflercfl

Herpocrofi saAaqefi, rpe6yrcu1efi Harl,Itrur cleqrraJrbHbrx suauufi, orrbrra Lr krHTykrUr{u. Oqenxa

rlocneAcrsrlfi TaKoro (crpecca) H rlepecrpofittpt pycna Ha HraxeJrexarrleM yqacrKe ra6xe

Bbrxolr{T 3a paMKr4 TpaA}ruHoHHOrO rrOAXOAa.

Pags[rze BblqrlcJlrrremnofi TexHrrK[ u KoMlbrorepHbrx rexnororufi flperocraBr.rJro

Bo3Moxuocrb pealrul:,au:arz ulnbrepHarraBHoro [oAxoAa K rrporHo3y pycnoBbrx 4e$opna a\uit

n o cpeAcrBoM rru cJIeHH oro f r,rApoAr4HaM[rre cKoro Molenup oBa}Jufl .

BunomreHHble coplcKareileM prccneAoBalrrfl flBJrflrorcfl aKTyiubHbrMr{ r,I l,rMeror HayqHyro Lr

npaKTLrqecKyro 3Harrr{MocTb.

OcuosHbre pe3yJrbrarbr

1. Konqeuqllfl KoMIIJIeKcHoro LrcrroJrb3oBaHr{.fl Mero La -uvcneHHoro MoAenr{poBaHrrs B

coBoKytlHocrl{ c tIoJIeBbIMI4 r4CCneAOBAHkrflMVr Vt aHarrr{3oM AaHHbrx Ar,rcraHrII,IoHHoro

3OHAI,IpOBAH[4[, I.ns IJCCneAOBaHWfl pyCnOBbrX IlpoqeccoB Ha paBHraHHbrx peKax peEInLr3oBaHa B

uacrura6e BpeMeHu, rrpuroAHoM Ans [pr4MeHeHr{r B prHxeuepHbrx rlen.f,x.

2. PerpocueKTplBHoe MoAenupoBaHlre c ucloJrb3oBaHr{eM rrporpaMMHoro KoMrrneKca

STREAM 2D CUDA npo4eMoHcrpllpoBarro ero croco6uocrb peanucrrrruo Bocrpou3BoArrrb

AoBonbHo cJroxHble pycnoBble 4eSoprvr alq;rtla. 3ro roATBepxAaer rrplrHrlr{[fl€rnbHyro

BO3MOXHOCT6 IIpSMOIO qpICIeHHOTO MOAenr{pOBaHr{' pa3Br4Tr,rfl r,r3nyrruH paBHLrHHbrx peK Ha

ocHoBe AByMepHbIx Snsnro-MareMarr{qecKr.rx uorelefi. Moaen[poBaHLre no3BoJurno

Bocnpou3Becrl,I ocHoBHbIe gTalbr kr MexaHr,r3Mbr rrpophrBa v3nyrrLrHbr o6pa:ona1171e

crlpflMnrrcIqefi [poroK[, ee pactu[peHlre u yrty6,rreHr{e, 6noxrEpoBaHrre uo6o.rHeM kr 3auneHlae

craporo pycna.

3. Texsolorrllo MoAenLIpoBaHkrfl. B KoMfrJreKce co cleur{aJrbHhrMr{ rroJreBbrMr{

uccne,4oBaHlaflMll MoxHo paccMarpplBarb KaK rrepsrrfi rrrar K prcrroJrb3oBaHrrro ylpexAaroulero

MoAenI,IpoBaHus Ans cueHapHoro [porHo3a pycnoBbrx aeQoprr,r aywit, Koropoe B cBoro oqepeAb

rlo3BoJrrer paspa6arrrnars npaKTrrrrecKlle Mepbr perynr,rpoBaHr{fl r{crroJrb3oBaHlrfl uofirvrennrrx

3eMeJIb Ia MIaHLIMu3aII[rc se6laroflpraflTnhrx rrpoflBleuufi pycnoBbrx rrpoqeccoB.

4. {ansuefiuee coBeprueHcrBoBaHl{e rexHoJrorr{u MoAenr4p oBankrfl rrJraHoBbrx pycnoBbrx

4eQopvr a\uit [peAcraBJr.f,ercr [epcrreKTkrBHbrM HalpaBJreHHeM Lr Moxer ocyqecrBJrflTbcfl

rocpeAcrBoM aBToMarprcarJlrkr rporleAyphr u3MeHeHrIs rapaMerpoB [repoxoBarocrrr pycila Lr



nofiurr B pe3ynbrare pycnoBblx 4eSopvatluit, a raKxe ce3oHHbrx H MHoroJrerHr.rx sapwarywit

pacTr{TeJrbHofo [oKpoBa nofinarr.

Hayunafl HoBlr3Ha rloJryrleHHbrx aBTopoM pe3yJrbraroB pa6orrr

Hayuuax HoBI{3Ha cocrol{T B rIepBoM orrbrre r1plrMeHeHus .rucreHHofi

ruApoAl4uauuqecxofi MoAenr{ !.nfl Boclpou3BeAenrl V [porHo3vrpoBa11rfl. 11poUeccoB

Sopn'rup oBaHLrfl crlp.tlMJulroulefi [poroKrl rtprt He3aBeprrreHuoM MeaHAp[rpoBagprrr, BKJrroqa.f,

rpoqeccbl rlpopblBa I,I3nyqLIH, noumnofi opo3r{r{, pasBvrrprfl [popB kr npopaHoB, a raKxe

3 apIJIeH pr.rr r{ oTM r{ p aHHfl [p opB aHHbrx u3nyrrr.rH .

If parcruqecrcafl 3HarrrrMocrb pa6orrr

llpaxruuecKafl 3uarruMocrb 3aKJrroqaercs B AeMoHcrpau[u Bo3MoxHocrpr [prrMeHeH[fl

MOAenH Inq pellle}Jprfl.3aAarr B r{HxeHepHoM ruaclllra6e BpeMeHr.r, rrro B [epcleKTlrBe IIO3BoJILIT

pelrrarb pasnoo6pa3Hble [paKTurrecK[e 3ailaq:a, cBr3aHHbre KaK c ycraHoBJreH[eM [puqur1 u

IIOCIeAOBaTeJIbHOCTI{ HeXeJIaTeJIbHOfO pa3BLlTkrfl peqHoro pycna B rrporrrJroM, TaK v c

rporHo3oM Aanbnefiurzx ero ge$opuaqnfi.

o6ocHoBaHHocrb rr AocroBepHocrb p$yJrbraroB pa6orrr

[IccleAoBaHLIe 6asnponanocb Ha $yn4anreHTaJrbHbrx 3aKoHax ruApoAlrHaMr.rxpr, 6uru
I{CrIOJIb3OBaHbr pe€InbHble HaTypHbIe kI 3KC[ep[MeHTaJrbHbre AaHHbre o fr{ApaBnr4qecKr{x

lapaMerpax per{Horo rloroKa, rr,rop$onotr4k\ nrop$ouerppM Lt crpoeHr{Lr perruoro pycna Ha

MoAenl{pyeMblx yqacrKax . Lt:^r, xanu6poBKl{ r eepuSux agvr ruoAelefi kr Hx orAenbHHx 6roxoe

kIcrIoJIb3oBuLIII{cb AaHHbIe na6oparopHbrx 3KclepuMeHToB w reouso6paxeuuit, a raKxe

rr,rAponorr{qecKrre AaHHhre, HaxoA flrrwecfl n cno6oAHoM Aocryrre.

flo"rrnora Ir3JIoxeHrIfl MarepnaJroB Arrccepraryrakt n ony6.urrKoBaHHbrx corrcKareJreM

pa6orax

IIo pesyJrbraraM vccneAosaltrfi. ony6ruxoBaHo 10 nay.rHbrx pa6or, r{3 Hprx 8 crarrpr s

xypHilnax v kr3 Lankrflx, olpeAeneHHbrx B rrcmefi arrecrauuouuofi xouuccuefi .

Crarru, ouy6lnKoBaHHbre B peueH3rrpyeMbrx lr3AaHlrflx [r3 crrrrcKa BAK, B T. rr.
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Ily6mar a\Lt4 aBTopa rpeAcraBrsror r.rHrepec [tfl rrrupoKoro Kpyra cneu]ranr{croB B

o6lacrn ruAponorru cymr I,I BoAHbrx pecypcon. B [peAcraBJreHHbrx pa6orax [pvBeAeHbr Bce

HayrrHble pe3ynbTaTbl, flonyrreHHbre aBTopoM B paMKax Ar{cceprarlproHHoro LlccJreAoBaHlrr.
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Kouuccvfl, paccMorpeBllrafl, Ar4cceprarluoHHyro pa6ory T.A. @e4oponofi, crrrdraer, qro

oHa Moxer 6strr rpeAcraBJleHa K 3arrlr.rre B.{uccepraqraoHusrfi coBer 24.1.040.01 npn

I4rucruryre BoAHux npo6rerra PAH, nocxonbKy orBerraer rpe6oBaHrrrflM, [peAbrBJrseMbrM BAK

PO K KaHAuAarcKI,IM Al,IccepraurlflM rro c[eqrraJrbHocrr,r 1.6.16 <fagponorrrfl cyruu, BoAHbre

pecypcbl, rHApoxHMI,Ifl)), tlocBf,IrleHa axtyamuofi TeMe, coAepxr{T HoBbre HayrrHo 3HarruMbre

pe3ynbrarbl, [Meer orreBLIAHyro [paKTuqecKyro flp]rMeurrMocrb. Pa6ora BbrrroJrHeHa

Ar{ccepTaHToM caMocToflTeJrbHo.

BHcxasaHHbIe npu o6cyxAeHr{r 3aMetr al:afl, peKoMeH,{yercfl yrrecrb B aBropeQepare u

IIpu [oAroToBKe AoKnaAa K 3arrluTe.
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AoKrop reorpa$rrqecKrx HayK

frasHrrfr HayrrHbrfi corpyaurax I4BII PAH,
AOKTOp TeXHrrrreCKr{X HayK
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