OT3bIB opuuHaILHOIO ONNOHEHTA
HA JHCCEePTALMIO HA COMCKAHHE YUeHOH CTeNneHH
KaHAuAaTa PU3HKO-MaTeMaTHYeCKHX HayK BopoTuukoBa /IMmurpus
HUropeBuua
Ha Temy: «IIponecchbl nepenoca, o0yc/10B/IeHHbIe HHEPIHOHHO-
rpaBHTALHOHHBIMH BHYTPEHHHMH BOJIHAMH»
no cneunaabHocTH 1.6.17. OkeaHonorus

Jucceprauusi BopornukoBa JI.M. mocssilieHa HCCIIEI0OBaHUIO IIPOLECCOB
nepeHoca, 00yCI0BIEHHbIX BHYTPEHHUMH BOJIHaMu. PaboTa COCTOMT M3 BBEIEHHUS,
o030pa nUTEepaTyphbl, YeTHIPEX TIJIaB, 3aKIIOYEHUS M CIUCKA HCIOJIb3yeMOH
nuTepatypbl. Bo BBeileHUH OOOCHOBBIBAETCS aKTyaJlbHOCTh, HOBH3HA, HAy4yHas U
NpaKkTUYecKasi 3Ha4UMOCTh paboTel. BepTukanbHbI 00MEH — KIIIOYEBOi IpoLECe,
NOAAEP)KUBAIOIIMN  (QyHKIIMOHUPOBAaHUE MOpPCKOHW 3KochcTeMbl. Ce30HHBIA H
IJIaBHBIA TEPMOKJIMHBI CO3/1al0T GaphepHbie 30HbI ISl IPOHUKHOBEHHS KHUCI0pOJa
¥ OMOreHHBIX 3JIEMEHTOB W3-3a CHJIBHOW CTpaTU(UKalMU, KOTOpas IMOJABISET
MeaKoMacIuTabHyr0  TypOyJeHTHOCTb. MIMeHHO ¢ MelKoMmacmTabHOM
TypOyJeHTHOCTh paHee CBS3bIBalCAd BepTUKaIbHbIM oOMeH. Opnako B
cTpaTuGUIMPOBAHHON Cpele OHa MOJaBjieHa M CYIIECTBYET B BH/E OT/EJIbHBIX,
CTIOPaJMYeCKd BO3HHMKAIOIIMX TMATEH. OTH IMSATHA HEPEAKO  CO3/aroTcs
THAPOAMHAMHYECKOH HEyCTOWYHBOCTBIO T€YEHWH M BHYTPEHHHMX BOJIH, a TaKKe
myTeM OOpyIlIeHHs BHYTPeHHUX BOJIH. TakuM o0pa3oM, BHYTPEHHHE BOJIHBI Yepes3
oOpymieHHs: CrocoOCTBYIOT BepTHKaabHOMY o0OMeHy B okeaHe. Hepenko
BHYTPEHHHUM BOJIHaM He 00si3aTeNbHO 0OpYyLIMBAThCS, YTOOBI MOANEPKUBATH yiKe
CreHepUpOBaHHYIO TypOyiaeHTHOCTb. CABHUI CKOPOCTH TEYEHHS BO BHYTPEHHHX
BOJIHAX MOJJIEPKUBAET YXKe CreHepHPOBAHHYIO TYpOYJNE€HTHOCTb. JTO «MSITKHMH
pexXUM» MojaepxkaHus TypOyieHTHOCTH Oe3 o0pyiieHust BHyTpeHHUX BosiH. Ho Bce
paBHO B 3TOM Cjy4ae BHYTPEHHHE BOJHBI HE HEINOCPEJACTBEHHO YYaCTBYIOT B
BEPTHKAJIHHOM OOMEHe, a uepe3 IeHepaluio M nojajaepxanue TypOyneHTHocTH. B
nuccepraun BopotHukoBa .M. mpeanaraercs KapAWHAJIBHO HOBBIA IOJIXO:

BEPTHUKAJIBHBIE TMOTOKH TEILIA, COJIH, MacChl U HMMITYJIbCa CBA3bIBAIOTCA MMCHHO C




BHYTPEHHHUMH BOJIHAMH MHHYs reHepauuio TypOyineHTHOcTH. Hamo ckaszarsk, 4TO
TaKOW TOAXOHA INpHMeHsucs paHee B paborax CnensimeBa A.A. (1997, 2015)
NPUMEHHUTETPHO K BHYTPEHHHUM BOJIHAM IpHU y4eTe TypOyJeHTHOH BS3KOCTH U
nuddysun. Torma BepTHKaNbHbIE BOJHOBbIE IIOTOKM TeIla M COJNM ObUIM
o0ycnoBieHbl CABUIoM (a3 Mexay KoneOaHMsIMH TeMIepaTypbl, COJEHOCTH,
OTIWYHBIM OT 7/2 p3-3a TypOyJieHTHOMN BA3KOCTH K auddy3un. Boporaukos I.1.
nokKasall, 4yTo aaxe 0Oe3 ydera TypOyJNeHTHOW BS3KOCTH M AudPy3un ykazaHHbIE
BOJIHOBBIE TOTOKH OTJMYHBI OT HYJIS TMpU ydeTe BpalleHUus 3eMJIM M CpPeJHEero
TeUeHHs, KOMIIOHEHTAa CKOPOCTH KOTOpPOro, HOpMalibHasi  HarpaBJIeHUIO
pacrpoCTpaHEeHUs BOJIHBI, 3aBUCUT OT BEePTHKAJIbHOW KOOpAMHATHL. B 3TOM ciydae
ypaBHEHHUE JUIS aMIUTUTY/Abl BEPTUKAJIbHOM CKOPOCTH BHYTPEHHUX BOJIH HMEET
KOMILUIEKCHBIE KO3(duimeHTsl. PenieHne COOTBETCTBYIOLIEH KpaeBOW 3ajadd —
KOMILIEKCHOE, @ 4acTOTa BOJHBI MMEeT Malylo MHHMYIO 4acTb. COOTBETCTBEHHO
caBur (a3 Mexay KojeOaHWUsSMU TeMIlepaTypbl, COJIEHOCTH M BEPTUKAIIbHOM
CKOPOCTH OT/IHYeH OT 7/2 u BepTHKAIbHbIE BOJHOBBIE MOTOKH TEIUIA M COJH
OTJIMYHBI OT HYJIsl, BEPTUKAIbHbIE BOJIHOBbIE IOTOKH MUMITYJIbCA TAKIKE OTJIUYHBI OT
HyJIs, 9TO M IOKa3aHO B repBoil riase. KpaeBas 3amaya BTOpOro mnopsaka s
aMIUTUTYZbl  BEPTUKAJIBHOH CKOPOCTH JIMHEHMHOro IpUOMMIKEHUS  HUMeeT
KOMIUIEKCHBIE KO3(Q(ULHUEHTHbI, MPUYEM HX MHHMAas YacTh IIPONOPILHOHANIEHA

e=Vu/Ha. , TIIe Voo _ XapakTepHOe 3HaUYeHHe

MajioMy Oe3pa3mMepHOMY NapameTpy
MOTNePeYHON K HANpaBICHHUIO PAaCpOCTPAHEHUS BOJIHbI KOMIIOHEHTBl CKOPOCTH

TeueHus, ¥ - xapakTepHas yactoTa BonHBL COGCTBEHHO MO 3TOMY IapaMeTpy B

MepBOil I7aBe BeJETCs Pa3lioKEHUE peIlleHUs] KpaeBOH 3aJauyd M YacTOTHI BOJIHEI
Ipy MPUMEHEHUH METOo/Ia BO3MYylleHUi. B HyieBoM nopsiike Teopuu BO3MYILEHUH
MoJy4yaeTcs KpaeBas 3ajada i JIMHEHHOro Aud¢epeHIUuanbHOro ypaBHEHHS
BTOPOrO MOpsinKa C JedcTBUTeNbHBIMH Ko3(duumentamu. J[lanHyro 3aznady
OUCCePTaHT pelIaeT YHUCIEHHO MO HEesBHOM cxeMe Anamca TpPeThero mnopsaka
TOYHOCTH /ISl peaibHbIX mpodunel dYactotsl bpenta-Bsiicang u ckopocTtH

CpeAHEero Te4YCHH. HpH 3a[laHHOM 4acTOTE BOJIHBI BOJIHOBOE YMCIIO HaxXOJUTCS
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MeTOZOM mpHucTpenku. [locTpoeHbl qucnepcHOHHbIE KPUBBIE NMEPBBIX IBYX MOJ.
KpaeBas 3ama4a Ui aMIUTMTYAbl BEPTUKATBHON CKOPOCTH B MEPBOM IOPSAAKE MO
napameTpy ¢ — HeonHopoaHas. JIuHelHoe nuddepeHnaNbHOe ypaBHEHHE BTOPOTO
MOPSIIKAa TPUBOJUTCS K CaMOCOTPSHKEHHOMY BHAY U M3 YCIOBHS Pa3speIlUMOCTH
NaHHOM KpaeBO# 3a/1a4K HAXOUTCS MHMMasi TTOMPaBKa K 4acTOTe BOJIHEL. B nepsoii
IJIaBe M0JIyYeHbl BEPTUKAIbHbIE BOJIHOBBIE TOTOKH UMITYJIbCA, KOTOPbIE MOTYT OBITH

CpPaBHHUMbBI C COOTBETCTBYIOUIMMH TYpOYJIEHTHbIMH [OTOKaMH, JHMOO HX

npeBHIIaTh. BONTHOBOM MOTOK UMITyJbCa UW OTIMYeH OT HYyJISl TOJIBKO TIPH y4eTe
BpallleHUss 3eMJId W TIPH HaJIUYUU TeUeHHUs, KOMIIOHEHTa CKOPOCTH KOTOpOro,
HOpMallbHasl HANpaBICHUIO PACIPOCTPAHEHMs BOJIHBI 3aBHCUT OT BEPTHKAJIbHOM
KOOpAMHATEL B 3TOM citydae nmonepeyHas K HarpaBJIeHUIO PaCPOCTPAHEHHS BOJIHBI
KOMITOHEHTa CKOPOCTH CTOKCOBA Apeida OTIMYHA OT HYJISI U HA MOPSAJI0K MEHBIIIE
NpoNONbHOU. 31ech Y — KOMIIOHEHTa BOJHOBBIX BO3MYIIEHHH CKOPOCTH,

HalpaBlieHHas BJOJb BOJIHOBOIO BeKTOpa, “— BepTUKalbHas KOMIIOHEHTA.

BonHoBo# noTok uMITysbca YW OTIHYeH OT HyJIS ¥ TIPY OTCYTCTBUM TE€YEHHS, HO
NpyU yuyeTe BpalleHusl 3eMJIH, 0OJIHAKO IIPH OTCYTCTBUHM TEUYEHHUs OH Ha J(Ba IOpPs/IKa
MEHBIIIE.

Bo BTOpoii riaBe aenarOTCs pacyeThl BEPTHKAIBHBIX BOJHOBBIX INOTOKOB
TeIUla ¥ COJM Ha OCHOBE paHee BBEJACHHOro ¢opmaiu3smMa B IEpBOM IJlaBe.
BepTtukanbHble BOJTHOBbIE IOTOKU OTJAUYHBI OT HYJIS W3-3a TOT'0, YTO YaCTOTA BOJIHbI
¥MeeT Mallyl0 MHHMYK 4YacTh, NMPH 3TOM CABUT (a3 MexIy KoneOaHUsSIMH
IUIOTHOCTH (TEMIIEpaTyphl, COJIEHOCTH) M BEPTHKATBHON CKOPOCTH OTIHYEH OT 7/ 2
. BepTukanbHas COCTaBISIOIIAs CKOPOCTH CTOKCOBa Apeida Takke OTIMYHA OT
HyJlIss ¥ BHOCHT CBOH BKJIaJi B BEPTHUKAIbHBIH IEpEHOC, NMPHUYEM €€ BKIad B
BEPTUKAJIBHBIN MOTOK COJH — ONpeAesionui. BepTukanbHbli BOJHOBOM IOTOK
COJIM Yy TIepBOM MOJBI TpeBbIMIAET TypOyJIeHTHBIM, Y BTOPOM MOJbl NPEBBIMIAET
TypOyneHTHBI ryGxke 20M Ha ceBepo-3amafHoM Iuenbde YepHoro Mmops.
BonHoBO# mNOTOK Tera MNEpBOM MOABI TPEBOCXOAUT TYpOyIeHTHBIH B

[IPUIIOBEPXHOCTHOM 2(0-MEeTPOBOM clioe, Iiiy0ske 3TH NOTOKH CPAaBHUMBI. Y BTOPOH




MO/Ibl BOJHOBOH NOTOK MeHbllEe TypOyleHTHOro B BepxHeM 40-MeTpoBOM ciioe.
PacueTsl B nepBbIX TpeX InaBax JejarTcs 1 |5-MHHYTHBIX BHYTPEHHMX BOJIH,
KOTOpBI€ HAOJIXOJa/IMCh B HATYPHOM 5KCIIEPUMEHTE Ha CEBEPO-3alaJiHOM Ilejbhe
YepHOro Mops.

B Tperbel riaBe pacCYMTHIBAETCS BEPTHKAJIBHBIM BOJHOBOM ITOTOK MacChl M
BEpPTHKaJbHas TOHKasi CTPYKTypa IIOJis IUIOTHOCTH, TI'€HEepUpyeMas BOJIHOM.
BepTuKalbHBIA BOJIHOBOM IIOTOK MAacChl OTJIMYEH OT HyJss [0 IPUYMHAM,
yKa3aHHbBIM BBbIIIE, U IPUBOJUT K I'eHEpalMy CpeJHeil Ha BpeMEHHOM MaciuTtabe
BOJIHBI IIONPABKH K IUIOTHOCTH — BEPTUKAJIBHON TOHKOW CTPYKType, KOTOpas
UMeeT HeoOpaTUMbI XapakTep, T.e. IOC/Ie IPOXOXKACHHS BOJHBI YKa3aHHbIE
nepopMaluu T0NA CpedHed IUIOTHOCTH ocTraroTcs. IIpu 3ToM MHBepcHH B moJje
CpelHEeH IUIOTHOCTH IPH pacCMaTpUBaeMOH aMILIMTY[€ BHYTPEHHEH BOJIHBI HE
obpasyrorcs. Onpenensromui BKIaJl B BEPTUKAIbHBIA BOJHOBOW IOTOK MAacChl
BHOCHUT BepTHKAaJIbHAsl COCTABIISIONIAs CKOPOCTH CTOKCOBA Jipeida.

B derBepToil raBe IPOBOJUTCS CPAaBHUTENIbHBIA aHA/IU3 BEPTUKAJIBHBIX
[IOTOKOB TeIlla, COJIM M MacChl M NEHEPUPYEMOH BOJHON TOHKOH CTPYKTYphl Ha
ceBepo-3anagHoM Lenb(e U B rimybokoBoaHO# yacTu YepHoro mops. [loka3zaHo,
4TO 'eHepHpyeMble BHYTPEHHEH BOJIHON TOHKOCTPYKTYpHBIE ITONPAaBKH OOJbIIE Ha
wenspe, 4eM B NTyOOKOBOJHOH YacTH MOpS NMPH TOH K€ aMIUIUTYZAE BOJIHBI.
Onpenensitonii BKJIaJ B BOJHOBOW  MEPEHOC BHOCHUT  BEpTHKAJIbHas
COCTaBJISIIOLIAsl CKOPOCTH CTOKcoBa Jpeida. B menom, auccepranusi octaBisieT
BIIEUYaTJIEHHE 3aKOHYEHHOTO MCCIIEeJOBaHHs M0 pacCMaTPHBAaEeMOM MpoOIeMaTHKe.
OObnagaeT QOCTAaTOYHO BBICOKMM MaTeMaTHYeCKMM M (u3ndeckuM ypoBHeMm. Ho
paboTa He JTHIIeHa HeJOCTAaTKOB.

1. Hurzge He ykazaHa BenM4yuHa Oe3pasMepHOro napaMerpa €, 1o KOTopomy
BEETCs Pa3/IoKEHHE B METOE BO3MYILICHHIA.

2. Ecnu ecTb BepTUKA/IbHBIM BOJHOBOM ITOTOK UMITYJIbCa, TO IIPUBOJMUT JIK OH K
M3MEHEHMIO CpeJlHero TeueHus? B auccepranuu Ha 3Ty TeMy HHYEro He
CKa3aHo.

3. Ilpu pemieHHMM HEOJHOPOIHOM KpaeBOM 3alaud HAXOAUTCA €IMHCTBEHHOE

peleH’e, OPTOroHaIbHOE HETPUBHAIBHOMY PEILEHUIO OZHOPOAHOMN 3a/1a4H.
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Kak 5Ta mpoueaypa OpraHi30BaHa B XOJIe YHMCJIEHHOIO pelleHnsl KpaeBOH

3ajaun’?

VkazanHbple 3amMedyaHusi HE CHWXKAIOT 3HAYUMOCTH JIMCCEPTAlHOHHOIO
uccrnenosanms.  Jluccepraumst  oTBewaeT  TpeOOBaHMSAM,  YCTAHOBJICHHLIM
MOCKOBCKMM TOCYJapCcTBEHHBIM yHUBepcuTeToM wMmenn M.B. Jlomonocosa.
Cojlepikanme  JIACCEPTAllMM  COOTBETCTBYeT — cmemwanbHoctu  1.6.17.  —
«Oxeanojiorus» (1o (UIUKO-MaTEeMaTHUYECKUM HayKaM), a TaKKe KPUTCPHSM,
ompejeneHubiM 1. 2.1-2.5 TTonokeHust O NPUCYKIEHHH YYEHBIX CTENCHCH B
MOCKOBCKOM rocy/1lapcTBEHHOM yHHUBepcuTeTe uMeHr M.B. JlomoHOCOBa, a Takxke
opopmiena cornacHo TpeboBanusiv [losoxenus o coBere IO 3alMUTE
JIMCCEpPTAlMi Ha COMCKAaHME YYeHOW CTEIEHM KaH/ujlaTa HayK, Ha COMCKaHMEe
YYeHOM CTeneHH JIOKTOpa HayK MOCKOBCKOro rocyJ1apcTBEHHOI0 YHHBCPCHTETA
umenn M.B. Jlomonocosa.

Cowuckarens Boporuukos JImutpuii Mropesuy 3aciry’KUBaeT IPUCYKICHUSA
yuyeHOH CTENEeHH KaHaujaara (U3MKO-MaTeMaTHYeCKHX HayK I10 CHEHMallbHOCTH
1.6.17. — «OxeaHonorus».

OdunumanbHbIi ONMOHEHT: JOKTOP (PU3HKO-MATEMAaTUYCCKUX HAYK, BEJTY AN
nayunplii corpyaauk OI'BY «I'mapomernentp Poccuu»
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ITonos Cepreit Koncrantunosuy

— e
Ten.: 7(916)5282159, e-mail: skpopov@mail.ru

CrienMaibHOCTD, 110 KOTOPO# 0(UIIHAJILHBIM OIIIOHEHTOM 3alMIIEHA
muccepTanus: 25.00.29 Ousnka arMocdepsl U THAPOChEpS!

denepanbioe rocy/1lapCTBEHHOE O10/pKETHOE yupex/ieHue
«"MAPOMETEOPOIOIHYECKUI  HAYUHO-HCCIIE/I0BATEILCKUH  LIGHTP Poccuiickoi
®enepatun» (PI'BY «'ujapomeruentp Pocenin»)

123376, r. Mocksa, bonbmioii [Ipearederckuii nepeyiok, jgom 13, ctp. 1,

Ten. (499) 252-34-48, e-mail: hmc@mecom.ru

[Toamucs corpyauuka @I'bY <<Fu,upomeTeop0110quecmn HAy4YHO-

uccsieoBarelibckuit enTp Poccuiickoi (I)enepalmmz C ng\lona YJ1I0CTOBEPSIO:
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