OT3bIB opuHAILHOIO ONNOHEHTA
Ha quccepranuio [lanyenko EBrenun JIMUTpHEBHBI
Ha TeMy: «/IHHAMHKa NOTOKAa B NIPHIMBHBIX YCThSIX MAJIbIX peK (HAa npuMepe
benomopckoro 6accerina)», NpeACTABIEHHYIO HA COHCKAHHE YYE€HOH CTeNneHH
reorpa¢gpuyecKkHX HAYK MO cneuHaJabHOcTH 1.6.16 — «ruapoJiorus cyum,

BO/HBIE pecypchbl, THAPOXHMHSD»

Hucceprauus [lanuenko E.Jl. mocesineHa uccliel0BaHUIO IUHAMHYECKOTO
B3aUMOJICHCTBHS BOJl PEKH U MOPS B IPUIUBHBIX YCTBhSIX U 0a3UpyeTCcss Ha JaHHBIX
OKCIIEIMIIHOHHBIX W3MEPEHHH B YCThIX MalblX pek benomopckoro Oacceiina,
BBITIOJTHEHHBIX IIPU aKTHBHOM YYacTHH aBTOpa. AKTYaJbHOCTh BBHIOPAHHOM TEMBI
HE BBI3BIBAET COMHEHHUS BBH/ly BO3pAaCTalOLIEro MPaKTUYECKOro HHTepeca K
ApkTuyeckoMy perroHy Poccuu, rae ycrTbs OGONBIIMHCTBA PEK, BNAJAIONIMX B
Mopsi CeBepHoro JlemoBHUTOrO OKeaHa, B TOM WM HHOM CTENEeHH SBISIOTCS
NPUIUBHBIMU.  JIIi  HCCIENOBaHMS TUAPOAMHAMUKHA TIPWIMBHBIX  YCThHEB
HCIIOJIE30BAJICS KOMIUIEKCHBIM NOAXO[, BKJIIOYAIOIIHH B ceOs Kak II0JEBBIE

HCCJICAOBaHUs, TaK U THAPOAWHAMHAYCCKOEC MOACTIUPOBAHHUE.

Hayunas HOBH3HA HCC/IeJOBAaHMS 3aK/II0YAETCS B CJIEAYHOIIEM:

YcTaHOBNEHO, YTO THAPAaBINYECKOE COIMpPOTHBICHWE W3MEHAETCs Ha
HECKOJIBKO IMOPAJKOB B T€YEHHE NMPUIMBHOIO LuKIa. [lepen pasBopoToM TedeHus
IIPOMCXOJIMT €ro pe3Koe yBeIMUeHHUe, a Nociie — pe3Koe yMeHbleHHe. PaccunTansl
KOpPpeKTHBBI cKOpocTH (koaddunuents: Kopuonuca u Byccunecka B ypaBHEHHH
Cen-Benana), 4T0 CyIIECTBEHHO paCIIHPUIO MPEIACTABIEHHE O BO3MOXKHBIX
nuanasoHax Mx 3HadeHumid. [IpennokeHa HoBas ¢opma 3amkCH  ypaBHEHHS
JBYDKEHMsI JUIsl TIPUJIMBHBIX YCThEBBIX YYaCTKOB PEK C PEBEPCHUBHBIM [IBHIKEHHEM
BOJIHBIX  Macc, TMo3BoJsioIas  Ooee  KOPPEKTHO — OXapaKTepH30BaTh
MOC/IEIOBATEIBHOCTh  HACTYIUIEHUSI THAPABIMYECKUX SKCTPEMyMOB B XOJe

I[IPUIIUBHOI'O ITUKJIA.




Ha 32Ty BLIHOCSITCS CJAeAYIOLIHE NOTOKEHMSI:

e CKOpOCTh pPaCHpOCTPAHEHHUS MPUIMBHOM BOJIHBI OIPENEIAETCS TeMIIAMH
npoxBmkeHust ee QpoHTa, a Bpems OCTAHOBKH TeyeHWsT W TOPSAJIOK
SKCTPEMyMOB YPOBHSI M PacXofia BOJBI — XapaKTepoM e¢ TpaHcopmayn Ha
yCTHEBOM y4acTKe.

e Ompegenstonmmu  paxTopamu TpanchopMaluy SABJIAIOTCS penbed pycna H
HaUTFYHe JIeISHOrO TIOKpOBa, W B MEHbIEl CTeleHH — BEIMHYHHA PEIHOro
CTOKa.

e OHOMepHBIE THAPOAMHAMUYECKHE MOJIENH, OCHOBAHHBIC Ha ypasHeHusx CeH-
Benana, HaunydlmmuM oOpa3soM BOCHPOU3BOMAT CKOPOCTEH TIPOJIBYDKEHUS
IIPUIMBHON BOJIHBI, BPEMsl M MOPANOK HACTYTLICHHS 5KCTPEMYMOB YPOBHEH H
pAcX0JI0B BOABI, U B MEHBIICH CTEIEHH — aMILIATYILy TIPUITMBHBIX KoJeOaHUH
YPOBHSI ¥ MAIIa30H U3MEHEHUs MPUIUBHEIX ¥ OTIHBHBIX pacxo/10B BOJBL.

e KoppekTHBbl CKOPOCTH (ko>dppurmentsr  Kopuonuca H ByccuHecka)
CYIIECTBEHHO M3MEHSIOTCS B TEUCHHE NPUIMBHOTO UKJIa, BBUAY Yero
HeobxomuMa MOIMGMKALMS YPaBHEHUs JBWKEHHS CHCTEMEI Cen-Benana
[PHMEHUTENEHO K MPIMBHBIM yYCThEBBIM yHACTKAM PEK.

e ['mapaBnudecKkoe COINPOTHUBIEHHE B TCUCHUC MPUIMBHOIO IIMKJIA MOXET
M3MEHSTHCS. HA HECKOIBKO MOPAIKOB: TIepe]l pa3BOPOTOM TeHUCHHS IPOUCXOMUT

€ro pe3koe yBEIIUYECHHE, a 3aTEM PE3KOEC YMEHBIICHHUC.

Bce BbIBOAB 0a3UpYIOTCS HA HAIEKHOM (AKTHYECKOM MAaTepHale,
MeToMKa PaboT SBILETCS OPUIMHATBHOH, HEKOTOPBIC NMPHEMBL [IOJIEBBIX PadoT
[pUMeHeHbl BIIepBble (CHHXPOHHOE M3MEPEHHME pPACXOM0B W ypOBHEH BOJBI B
MOTIepPEeYHNKAX, HAXOMANIMXCS Ha PasIUIHOM yJAICHHH OT YCTHEBOTO CTBOPA).
KamepanbHasi o0paboTka W aHaiu3 MOJCBBIX HAHHBIX BBITIOJIHEHBI AKKYPaTHO,
pe3ylbTaThl OIMyOJIMKOBAHbI B OTEYECTBEHHBIX H 3apy0eKHBIX PELEeH3UPYEMBIX

W3AHUSIX, a TIOJIeBble JIaHHBIC 3arpyXeHsl B perosutopuii. Bce HayqHBIC




TIOI0KEHHS ¥ BBIBOJIBI MIPEACTABIIAIOTCS BIOJHE 00OCHOBaHHBIMU. ABTOpedepaT B

MOJIHOM MEpe OTpakaeT COACPI)KaHUE JUCCEPTAIHUH.

B kauecTBe 0OBEKTOB MCCJIE0BAaHUS BEIOpaHbl YCThsl pek Oaccelina benmoro
MOpsi, TJle BeJIMYNHA TIPUIMBOB BapbUpyeT B LIMPOKOM JHAla3oHe: OT MOoJyMeTpa
JI0 JIEBATH METPOB, YTO ITO3BOJIWIO H3YYUTh YCTHEBYIO THAPOJWHAMHKY IIpU
Pa3IMYHBIX COUETAHUSAX PEYHBIX U MOPCKHUX (DaKTOPOB. AKIIEHT Ha YCTBAX MajbIX
peK Oal BO3MOXHOCTh IOJYyYHTh M IPOaHATM3MPOBATH MaTEpHUall BBICOKOMH
TOYHOCTH, KOTOPBIH Ha COBPEMEHHOM JTale pPasBUTHS T'MIPOMETPHYECKUX
W3MEpEHHH MoKa ellle HeJOCTyIeH Ul yCTheB Oonee KpymnHbIX pek. [lomydeHHble
JaHHbIe OBUIM HCIOJIB30BAaHBI Ul OLCHKH (YHKIHOHAIBHBIX BO3MOXKHOCTEH U
MpeNeNioB  NMPUMEHUMOCTH  OOHOMEPHBIX  I'MAPOJWHAMHYECKHX  MOJesen
NPUMEHHTEIbHO K PEBEepCHBHBIM BOJHBIM IIOTOKAM HAa YCTBEBBIX YydYacTKax
MPUIUBHBIX peK. [TosydeHHBIe pe3ynbTaThl IPEJCTaBIAIOT HWHTEPEC TAKKE IS
BBISIBJIEHHSA OOIIMX 3aKOHOMEPHOCTEH THUAPOAUHAMMUYECKOIO peXXuma IPHIUBHBIX

YCTBEB BHE 3aBUCUMOCTH OT pa3Mepa peKu.

JluccepTalysi COCTOUT U3 BBEACHMS, IIATH IJIaB U 3aKIFOYECHHS.

Bo BBeneHnr 000CHOBaHA aKTyalbHOCTh paboThI, cOopMyIUpOBaHa Lelb U
[IOCTaBJIEHBI 3aJa4d HCCIedoBaHUs, 0003HAYeHbl METO/bl, Hay4yHas HOBH3HA U
NpaKTHYeCKas 3HAYMMOCTb, @ TAK)Ke IIPUBE/ICHB! CBeJIeHUs 00 anpobanuy paboTh
¥ JINYHOM BKJIaZIe COUCKATEI.

B 1nepBoif rnmaBe NPUBOAMUTCH 0030p MNpPEeABIAYLIMX HCCIEeN0BaHUH,
MOCBSIIEHHBIX HanOoJiee Ba)KHBIM aCleKTaM T'MAPOJAMHAMUKHA NPUIIUBHBIX YCTHEB
peK, a UMEHHO, MEXaHU3My PACIPOCTPaHEHUs NMPUIIMBHOMN BOJIHBI BBEPX IO PYCITy
pPEeKM W CuiiaM, JEMCTBYIOLIMM B HECTAllMOHAPHOM BOIHOM IOTOKe. JleTanbHo
paccMoTpeHa cucteMa ypaBHeHul CeH-BeHaHna, nexaiias B OCHOBE OHOMEPHOIO
OTIMCaHMs HEYCTAaHOBUBUIETOCS JBHKEHUS BOJIBI.

Bropas riasa maeT npeacraBieHie 00 OCHOBHBIX 00BEKTaX MCCIIEI0BAHMS —

Mmanbix pekax Ksnpa, Tamwmna, Cémka u Jlag, Ha Kaxa0d #3 KOTOPBIX
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IPOBOAMIIKCE OJIEBEIe pabOTHI NIPU yYacTHH aBTOpa. PeKku MpoTeKaroT B CXOXKHX
(pu3KKO-reorpaUecKux yCIOBHSX, ONpPEJENIOIHX OCOOEHHOCTH BOIHOIO
peXuMa, OJIHAKO CYIIECTBEHHO Pa3IHyaroTCs 110 TMAPOJANHAMUYECKOMY PeXUMY B
HIWKHEM TEYEHHH. OTO OOBIACHSAETCS KaK pasiudueM B Treorpaduueckom
MOJNIOKEHNM M BEJMYWHE [PWIKMBA, TaK W pasHbIM TIeOMOP(OIOrHYECKUM
CTPOEHHEM pycell peK Ha yCTheBBIX ydacTkax. ITompoOHO ommcaHo CTpoeHHe U
TUIPOAMHAMHYECKUH PEXXUM YCThEBOM 00JIaCTH KaXK0M M3 3THX PEK, BBIIIOTHEHO
corocTaBjieHie Hauboliee BaXHBIX T'MAPOJMHAMUYECKHUX  XapaKTEPHCTHK.
Meroarka © pe3ynpTarthl paboT COMOCTABISAKOTCS C AAHHBIMH IPOYUX
SKCIEUIIMOHHBIX HCCIEAOBAaHUM, BBITOJIHEHHBIX B YCThAX peKk bemomopckoro
OacceiiHa 3a ABa IMOCIEIHUX JECATUICTHS.

B Tperbeli ryiaBe mNpoaHANU3UPOBAHBI OCOOEHHOCTH JBH)KCHHS BOJIHBEI
IIpUJIMBA BBEPX I10 pyciiaM UCClIeJOBaHHbIX peK. MccneoBano BIUsSHIE BETMYHHBI
PEYHOro CTOKa, penbeda pycia, HaIUYUS JIEASHOrO IOKPOBa U NPOYHX (HaKTOPOB
Ha XapakTep TpaHCHOpMalUU IPUIMBHON BOJIHBI, OIPENEIEHBI CKOPOCTH €€
pacmpocTpaHeHHss W JaHbl peKOMEeHIALMU 1o ee pacuery. Ilokasano, 4ro mpu
IOBHOKEHUH 10 MEJIKOBOJHOMY B3MOPBIO U Jjajiee BBEPX IO PyClly PEKH H3HA4YaIbHO
CHHYCOUIJbHAs IPUIKBHAS BOJTHA MeHsET (HOpMy, NPpeBpaLlasgCh U3 CUHYCOU/IBI B
KUMITYyJIECOMY» — Pe3KHe «BCIJIECKHW» H3MEHEHHs YPOBHS BOJBI CMEHSIOTCS
IPOJO/DKUTENEHBIMA  [IEpHOAaMHM  KBa3HyCTAHOBUBLIErocs  TedeHus.  Jlis
XapaKTEPUCTHKU 3TOTO SIBICHHS BBEACH IapaMerTp, XapaKTepU3YIOUIUH Mepruos
IIOCTOSTHCTBA ypoBHeW Boabl B (a3y omiuBa. [IpoJo/mKHTENBsHOCTE 3TOTO
«OeCTIpUIIMBHOIO» IIepHoJa 3aBHUCHT OT CTPOEHHMS pycla, YIaJeHHOCTH OT
YCTBEBOI'O CTBOPA, BETMYUHBI PEUHOI0 CTOKA ¥ HAJIMYHs JIETHOTO MTOKPOBA.

YeTBepTas riaBa MOCBSILEHA OJHOMEPHBIM T'HAPOJMHAMHYECKUM MOJEJISAM
ycTheBbIX yuyacTkoB Cémpkm, Ksuaer u Jlam, pa3paboTaHHBIX aBTOPOM
mucceprauuu B nporpamMmmHoM komruiekce HEC-RAS. Ha npumepe npuidBHOIO
scTyapusi OHErd BBITIOJTHEHO COIOCTABJIEHUE PE3yJIbTATOB I'MIPOJUHAMUYECKOrO
MOJIEIUPOBAaHKS C HCIIONB30BaHHEM OJHOMEpPHOM M JIByMEPHOW MOJEIIH.

VTBepK/1aeTcsl, YTO BCE MOJIENH TOYHO BOCIIPOU3BOAAT CKOPOCThb JBHIKECHHUS
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(GpoHTa TPHUIMBHON BOJHBI M, COOTBETCTBEHHO, HALHOCTh PACIPOCTPAHEHUS
NPUIMBHBIX KOJIEOAHUH YpOBHS BOJBI U PEBEPCHUBHBIX TEYECHUH, a TAKXKE BpeMs
HACTYIJIEHHss MUHUMAJIBHBIX U MaKCHUMAaJIbHBIX YPOBHEH, 9KCTPEMYMOB pacxo/0B
BOJbI U pa3BopoTa TeueHuid. [Ipu 3TOoM Hambomee CyIIECTBEHHBIM HEIOCTATKOM
MoOJIeNIed MajbIX pPeK SBISIOTCS HEKOTOpble HeU3HuHble KOJNeOaHWs ypOBHEH U
pacxomoB Bomel Ha Ksume u Cémxe, ¢akTuuecku He HaOIOAarolMecs H
CBA3aHHBIE C YHMCIIEHHOM HEYCTOMYHMBOCTBIO pelIeHHs IpH M0J00paHHBIX
MaJIeHbKUX K03 (UIIeHTaX MIePOXOBATOCTH.

B msATON TrNaBe MpUBEIECHBI pe3ysbTaThl PACUETOB YIECHOB YpPaBHEHHS
HEYCTaHOBUBILIErOCs JBIKeHUs (IepBoe ypaBHeHHe B cucrtema CeH-Benana) mo
pesyibTaTtaM IIOJIEBRIX H3MepeHui Ha ycTheBbIX ydacTkax Cémxu u Kanusl
BrinosiHeH aHaW3 U3MeHeHUsT K03 (ULIUMEHTOB I'HIPaBINYECKOr0 CONPOTUBIIEHHUS
u koap¢punmentoB Kopuonuca u bByccuHecka B TedeHHE NPHIMBHOIO IIHMKIIA.
[TokazaHo, 4YTO TMpH pacyerax C Y4YETOM KOPPEKTUBOB CKOPOCTH U
JIOTIOJTHATEJIBHBIX WHEPIUOHHBIX YJIEHOB YBEIMYMBACTCS IPOAOJIKUTEIBHOCTD
IIEPHOJIOB, KOT/[a CHIIBI TPEHHS B TMOTOKE HE SBIISIOTCS JOMHHUPYIOIUMHU (BKIIa
(GPUKIMOHHOTO YiieHa yMeHblnaeTes Ha 3 — 5 % wa Cémxe u 1o 15 % Ha Kange).
[To naHHBIM H3MEPEHHWH COJICHOCTH W TeMIepaTypbl BOIbl OLIEHEHO BIIMAHHE Ha
JIMHAMHKY ITOTOKa TMPOJAOJBHOrO TpajdeHTa IUIOTHOCTH. YTBEpPXKIAeTCs, YTO
OTpULATENIbHbIE 3HAYEHHs] THUAPABIHMYECKOTrO CONPOTUBIIEHHS HE IPOTHBOpPEYAT
COBPEMEHHBIM MPEJACTABICHUSIM O MEXaHU3Me JUCCUIALMM JHEPruu B
TypOyJeHTHBIX TMOTOKaX. B COOTBETCTBMM C IPHHATONW B HACTOsIIEEe BpeMms
napameTpHu3alyen ruipoJMHaMIHYeCKUX ITPOLIeCCOB iepeiaya SHEPruy Mybcalui
MOCTYMATEeIbHOMY ABMXEHUIO XXUIKOCTH WX ra3a MpOsBIAETCS B OTPUIATENBHEIX
3HaueHHAX Kod(dduipenta TypOyJeHTHOW BS3KOCTH (TypOyneHTHoro oOMeHa),
KOI/Ia DHEPrus MOCTYINATENBbHOrO JBI)KEHUS Iepenaercss oT "0Gojee MeUIeHHBIX"
CJIOEB XHUAKOCTH K "Ooyiee OBICTphIM" (C TOYKH 3PEHHUS CPEIHEH CKOPOCTH HX
MOCTYTIATeNIbHOTO JBU)KEeHUs). Pe3koe yBenuueHue 3HA4YeHMs THIPABIMYECKOTO
CONPOTHBJIEHUS IIepe]l pPa3BOPOTOM TEYEHWH MOXKET OTpa)kaTh aKKyMYJISLHUIO

SHEPruv IOCTYIIATECJIBHOTO ABUXXEHHS B BHXPEBBIX OGP%OBaHHHX, a UX pe3Koe
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YMEHBIICHUE — C6pOC OHEPIruu BI/IXpeI\/'I B IIOCTYIATECJIbHOE€ IBUKEHHUC BOJITHOM

MaccChlI.

B 3akmoyenuu IIEepEeYUCIICHBI OCHOBHBIC PE3YyJIbTaTbhl HCCIECAOBAHUA U

chopMyTHPOBaHEI BEIBOJIBI.

L.

OnpenensiomuMi  (pakTopaMi HW3MEHeHHs NPWIMBHOM BOJIHBI SABIAIOTCA (B
TIOPSI/IKE 3HAYUMOCTH): pelbed pyciia, HAIU4YKe JIEASHOro ITOKpPOBa U BEIMYHHA
pPEYHOro CTOKa,; BKIAQJ KaXJOro (Qakropa OLEHEH Ha OCHOBE JaHHBIX
U3MEPEHUM.

CKOpOCTh pacrnpoCTpaHeHUsI MPUJIUBHON BOJHBI HEOOXOAMMO ONPEAENATH II0
TEMIIaM TPOJABIKEHHUIO ee (poHTA (2 He MaKCUMyMa), U3-3a TpaHc(hHOpMaLUH
BOJIHBI CKOPOCTh JIBHKEHUS (PPOHTA U TpeOHsI MOXKET pa3/IMdaThCsl B HECKOJIBKO
pas.

OmHOMepHblE  THOPOJMHAMHYECKHWE  MOJIEIM  YCTBEBBIX  yY4aCTKOB  C
PEBEPCUBHBIMH IBM)KEHHUSMHU BOJbl HAWIYy4YIIUM O0Opa3oM BOCIPOU3BOLISAT
CKOpPOCTh IPOABUKEHUs TIPUIMBHOM BOJHBI, U B MEHBIIEH CTENEHH —
aMIUTUTYy TPWIMBHBIX KojeOaHUM ypOBHS M JMana3oH HW3MEHEHHs
OPWIUBHBIX M OTIMBHBIX pacxXoJOB BOJAbl Ha pa3IH4YHOM YJalICHHH OT
YyCTBEBOI'O CTBOPA.

[TonydeHHble B pe3yibTaTe KaJIUOPOBKM MOJIENM 3HaueHHs Kosdduuuenra
HIEPOXOBATOCTH, OKA3aJlUCh 3HAYUTEIIBHO MEHbIINE 3HAYEHHUH, TUITHYHBIX IS
PaBHHUHHBIX PEK CO CXOIHBIMM IlapamMeTpaMu pycia. BeigBiena mpobiema
YHCJIEHHOW HEYCTOMYMBOCTH pelleHus: ypaBHeHui CeH-Benana rnpu MaisixX
3HAYCHUAX KoapduurenHTa IepOXOBATOCTH npu HCIIOJIb30BaHUHU

nporpammuoro komrekca HEC-RAS.

. B Teuenwue IIPUJIMBHOT'O ITWUKJIAa HHEPIITMOHHBIE U IUIOTHOCTHOM YJI€HBI, @ TAKXE

KO3 GUIIUEHTH! THAPABINYECKOTO CONPOTUBIIEHUS U KOPPEKTUBBI CKOPOCTH B
YpaBHEHHH [BUKCHUS M3MEHSIOTCS B IIMPOKOM JHalla30HE 3HAYEHWH H
HauOoJiee «HETHITMYHbIE» 3HAYEHUs XapaKTepHbI I II€pHOJOB pa3BOpOTa

TEYEHUH.




6. Beicokas M3MEHYMBOCTH KOPPEKTHBOB CKOPOCTH B TeYEHHE MPUIMBHOTO IIMKIIA
ompeenseT HeoOX0AUMOCTb MoaudUKaIK ypaBHeHHs ABvxkeHus CeH-Benana
A1l PeBEPCUBHBIX MOTOKOB. [IpennoxkeH BapuaHT Takoi MOAH(pHKALIIH.

7. Ha npumepe wmanoii peku Jlas, aBropom O6bUIa IPOJEMOHCTPHPOBAHA
3HaYMMOCTh BeCbMa HE3HAYHUTEINIbHBIX NPUIMBHBIX KOTeOaHUI YpOBHS MOps Ha
OUHAMHUKY BOIHBIX Macc B YCThE PEKH.

HekoToprele pesynbTaThl HCCIEOBAaHHS BeCbMa HHTEPECHBI, HO HOCST
AUCKyCCHOHHBIA XapakTep. B Haubomnblneil CTemeHM 3TO OTHOCUTCH K
IIPEANOJIOKEHUIO O IPOSBICHUH OTPHULATEIBHON TypOyJIeHTHOM BS3KOCTH B
PCBEPCHBHOM TIOTOKE, C YEM aBTOP CBSA3BIBAET AHOMAJIBHO HHM3KHE 3HAYCHUS
K03 ¢puunenToB 1mepoxoBaTocTH. JlaHHBIA Bompoc TpeGyeT mambHENIIMX
HCCIIE/IOBAaHUM.

3amedaHus.
® ABTOp JIEMOHCTPHpPYET YMeHHe paboTaTh ¢ I'UAPOAMHAMUYECKUMH MOJEISIMH,

B TO € BPEeMs CO3[aeTCs BIIEYATIEHUE, YTO 3TOT ammapaT HCIIONb30BaH HE B
TIOJIHOH Mepe TpU HCCIE0BaHUM BKJIaJa OCHOBHBIX (DaKTOPOB YCThEBOM
TU/IPOIMHAMHUKH B PEXHMM [I0TOKA Ha YCThEBOM y4acTKe peKH. BBuay 3T0ro
TNEPBBIA U BTOPO¥ BBIBOJBI JUCCEPTALMOHHOTO MCCIELOBaHUS C(OPMYIHPOBAH
HEIOCTAaTOYHO KOHKpeTHO. IloMuMO aHanm3a MOJEBBIX JAHHBIX OBLIO OB
YMECTHO  BBIIOJHHUTH CEPUIO0  YHUCIEHHBIX OKCIIEPUMEHTOB I HUX
IIOJITBEPXKACHUS U AeTaIU3aIUH.

e [lpu pocraroyHo NOAPOOHOM aHaNM3e JUHAMHYECKOTO B3aWMOEHCTBHS
PEYHBIX U MOPCKHX BOJHBIX Macc, IpOLEeccaM NMPOHUKHOBEHHMSI COJIEHBIX BOJ
BBEpX I10 pyclaMm peK, KOTOpble MMEIOT Ba)KHOE MpPaKTHYECKOE 3HAYEHHE, B
paboTe MOIKHOTO BHHUMaHMs He ynelneHo. Kpome Toro, B JMccepraiuu
NPaKTH4YEeCKX HE pacCMaTpUBAIOTCSA BOMPOCHI TPAHCIIOPTa HAHOCOB, XOTS B
cIucKe paboT aBTopa (UIypHpyeT HECKONBKO CEephe3HbIX MMyOIHuKaIHil,
CBSI3aHHBIX UMEHHO C 3TOW MPOOIEeMATUKOM.

* Ilpu cpasuenun 1D, 2D u 3D mozerneii (pazmen 4.3) HAYEro He TOBOPHTCS O

COBMNAJACHUH HJIA HECOBMNAACHUM PE3YJIbTATOB pacdeTa 1o yKa3aHHbIM MOIEIISIM
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B  TOYKE  pa3Bopora  TedeHHs. BoO3MOXHO 1M BO3HMKHOBEHHE
pa3HOHAIPaBJIEHHbIX TEYSHUH IO IiIyOWHe ¥ KaKOBbI YCIOBUS BOSHUKHOBEHMS
9TOTO SIBJICHUSI.

VKa3aHHblE 3aMe4YaHus He YMaJsIOT 3HAaYUMOCTH JUCCEPTAI[AOHHOIO
uccinenoBanus.  Jluccepramms — oTBedaeT — TpeOOBaHMSM,  YCTaHOBJIEHHBIM
MOCKOBCKMM TI'OCYIapCTBEHHBIM yHHBepcuTeToM HmeHH M.B.JlomonocoBa K
pabotaM nono6Horo poxa. Conep)kaHue JUCCEPTALHU COOTBETCTBYET IACIOPTY
crienuanbHOCTH 1.6.16 — «THIPOJIOTHS CYIIH, BOAHBIE PECYpPChl, THAPOXUMHD) (110
reorpauueckdM HayKam), a TaKkKe KpUTEpHUsiM, ornpeneieHHbIM M. 2.1-2.5
[TonoXeHus 0 MPUCYKIACHUN YUYEHBIX cTeneHedl B MOCKOBCKOM rocyIapCTBEHHOM
yauBepcutere umend M.B.JlomoHOCOBa, a Takxke odopmiieHa, COIIACHO
npunoxenusiM Ne 5, 6 [lonokeHHss 0 OUCCEpTAllMOHHOM coBeTe MOCKOBCKOIO
rocyaapCTBEeHHOTO yHUBepcuTeTa nMeHd M.B.JlomoHocoBa.

Takum ob6pa3om, couckarens [lanuenko EBrenus JIMuTpueBHa 3aCIy)KUBAET
NPUCYXKIEHUs YYEHOW CTeNeHH KaHAaugara reorpa@uyeckHx HayK IO

CcrierranbHOCTH 1.6.16 — «TUIPOJIOTHS CYIIH, BOAHBIE PECYPCHI, THAPOXUMHUS.

OduumanbHbI ONMMOHEHT:

JlokTop GU3MKO-MaTeMaTUYECKUX HaAYK,

IJIaBHBIA Hay4YHBIN COTPYIHHUK,

PYKOBOJHUTENH 1a00OpaTOPUU MaTEMATUYECKUX
METO0/10B MofiennupoBanus PenepanbHOro
rOCyJapCTBEHHOTO OIOPKETHOTO YUPEKIEHUS
Hayk# «Cankt-IlerepOyprekuii @enepanbHbIi
uccliie10BaTeIbCKUi HeHTp Poccuiickoit akageMuu
HayK»

KOHJZIPATBEB Cepreii AnexceeBu4 ﬂ

noonucs \
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KourakTtyr (S

y s e (N J2 76, e-mail: kond 10.01rg,ru
CrienaibHOC 1 b, TTO KOTOPOH O(uLHa .. .OHEHTOM 3allUIIeHa
IUCCepTaLHS:

11.00.11 — Oxpana oxkpyxaroliei cpeaspl ¥ palMOHAIBHOE UCIIOIb30BaHNe
IPUPOJHBIX PECYPCOB

Anpec mecta paboThI:

199178, Cankr-Ilerepbypr, 14 munaus B.O., 1.39, nutep A

denepanbHOE rocy1apcTBEHHOE 00 DKETHOE yupexkieHne HayKu «CaHKT-
[lerepOyprckuit @enepanbHbli Uccaear™~">TMbCKUM LeHTp Poccuiickoi akageMun
Hayx» (CIIF "AH)

Ten.: +7 (¢ t11; e-mail: sg )b.su

LgETata e e
GEes ey
‘,\')'CQDJ Moy .

0‘9%‘,‘““0”, Gn%

[Toamucek cotpynuuka CI16 ®UL] PAH C.A. Kon
yIIOCTOBEPSIIO:

PykoBoauTenb CTpyKTYpPHOTO MOApa3ieeHus YO.51. T'ubko

17.10.2022
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