
YTBEP)l{,[(AIO: 
,[(11peKTop <De,ll.epaJibHoro 
rocy ,ll.apcTBeHHoro 6IO)l.)KeTHoro 
yqpe)K)l,eHJUI HayK11 <De,ll.epaJibHbIH 

....r1!11iiKIDl:lntl~ccne)l.0BaTenbcK11ii u,eHTp 
r11,ll.pocl>11311qecK11ii 

3AKJIIOqEHHE 
<De,ll.epaJibHoro rocy)l.apcTBeHHoro 6IO)l.)KeTHoro yqpe)K)l.eH115l HayK11 

<De)l.epaJibHbIH 11ccne)l.OBaTenbCKl1H u,eHTp 
«MopcKoii r11,ll.pocl>11311qecK11i1 11HcnnyT P AH» 

,[(11ccepTau,1151 «l13MeHq11BOCTb )l.11HaM11K11 BO)l. qepHoro MOp51 Ha ce30HHbIX 11 

Me)KrO)l.OBbIX MaCUJTa6ax 11 ee Bfl1151H11e Ha MOpcKyIO 3KOC11CTeMy» Ha C011CKaH11e 

yqeHOH CTeneH11 )l.OKTOpa ci>11311KO-MaTeMaTJfl-IeCK11X HayK no cneIJ,11aJibHOCT11 1.6.17 

- OKeaHonorm1 BbinOnHeHa B OT)l.ene )l.MCTaHIJ,110HHbIX MeTO)l.OB 11ccne)l.OBaHl1H 

<De)l.epanbHoro rocy)l.apcTBeHHoro 6IO)l.)KeTHoro yqpe)K)l.eH115l HayK11 <De)l.epaJibHbIH 

11ccne)l.0BaTenbcK11i1 u,eHTp «MopcKoii r11)l.pocl>11311qecK11ii 11HcT11TyT P AH» 

M11H11cTepcTBa ttayK11 11 BbICUiero 06pa30BaH115l Pocc11iicKoii <De)l.epau,1111. 

B nepHo)l. no)l.rOTOBKl1 )l.HccepTau,1111 co11cKaTenh Ky6p51KOB ApceH11ii 

AneKcaH)l.pOBHq pa6oTaJI B <De)l.epanbHOM rocy)l.apcTBeHHOM 6IO)l.)KeTHOM 

yqpe)K)l.eHl111 HayK11 <De)l.epaJibHblH 11ccne)l.OBaTenhCKl1H u,eHTp «MopcKOH 

r11)l.pocl>11311qecK11ii HHCTl1TYT P AH» MHHl1cTepcTBa HayK11 11 BbICUiero 06pa30BaH115l 

Pocc11iicKoi1 <De)l.epau,1111 B )l.Ofl)KHOCTl1 Be)l.ymero Hayt.rnoro coTpy)l.H11Ka OT)l.ena 

)l.11CTaHIJ,110HHbIX MeTO)l.OB 11ccne)l.OBaHl1H. 

B 2006 r. coHcKaTenb oKoHqHn qepH0MopcK11ii cl>11n11an MocKoBcKoro 

rocy,ll.apcTBeHHoro yH11Bepc11TeTa 11MeH11 M .B. JloMoHocosa (HbIHe <D11n11an 

MocKOBcKoro rocy,ll.apcTBeHHoro ytt11sepc11TeTa 11MeH11 M.B. JloMoHocosa B 

ropo)l.e CesacTonone) no cneu,11anbHOcT11 «cl>113HKa». ,[(HccepTau,mo Ha co11cKaHHe 
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yqeHOll CTeneHl1 KaH,n:11,n:aTa Ql11311KO-MaTeMaT11qecKl1X no cneQ11anbHOCTl1 

«reo<}l11311Ka» 3am:11.T11JI B 2012 r. B coeeTe, co3,n:aHHOM np.11 MopcKoM 

r.11.n:po<jl.11311qecKoM MHCTMTyTe HaQMOHanhHOH aKa,n:eM1111 HayK YKpaMHhI. 

ITo pe3yJihTaTaM paccMOTPeHmI .n:11.ccepTaQ1111 «l13MeHq11eocTh ,n:11.HaM11.K.11 

BO.LJ: qepHOrO MOp.H Ha Ce30HHhIX 11 Me)l(rO.LJ:OBhIX MaCIJJTa6ax 11 ee BJ111.HHl1e Ha 

MOpcKyIO 3KOCl1CTeMy» np11H.HTO CJie,n:y10m:ee 3aKJII01.JeHI1e: 

OuenKa BbIDOJineuuoii coucKaTeJieM pa6oTbl. 

B .n:11.ccepTaQ.110HHoi1 pa6oTe npoee,n:eHo 11ccJie,n:oeam-1e M3MeH1.JMBOCTM 

.LJ:l1HaM111.JeCKl1X npoQeCCOB B qepHOM Mope Ha ce30HHhIX 11 Me)l(rO,n:OBhIX 

MaCIIITa6ax, a TaK)l(e 11X BJ1.I1.HH.I1.H Ha xapaKTep.I1CT.I1Kl1 rop.I130HTanhHOro .I1 

eepTMKanhHoro o6MeHa Bem:ecTBOM. Ha ocHoBe noJiyqeHHhIX pe3yJihTaToB 

npe,n:JIO)l(eH p.H.LJ: HOBhIX MeXaHl13MOB, o6o.HCH.HIOW:11X B03,n:eHCTB.I1e pa3JII11IHhIX 

<jl.11311qecK.I1X <jlaKTOpOB ( rop.I130HTanhHOH 11 BepT11KanhHOll a,n:BeKQ.1111, 

KOHBeKTMBHOro .I1 BeTpOBoro nepeMeIII11BaH11.H, .I13MeHeHl1.H CTpaT11Ql11KaQ11.I1 11 

oceem:eHHOCT11) Ha oco6eHHOCTl1 QlYHKQ.I10H11pOBaHI1.H MOpCKl1X 3KOC.I1CTeM B 

6acceliHe. 

AKTyanhHOCTh TeMhI 11CCJie,n:oBaHI1H o6ycJIOBJieHa Heo6xo,n:11MOCThlO 

onpe,n:eJieH11.H B3al1MOCB.H311 aTMOc<jlepHbIX, r11.n:po<jl11311.qecK11X I1 

r11.n:po6110Jior11qecKI1X npoQeCCOB .LJ:JI.H TIOH.I1MaHl1.H np11q11H 113MeHql1BOCT.I1 

COCTO.HHM.H MOpCKI1X 3KOC.I1CTeM B ycJIOBI1.HX MeH.HIOI.QerocH KJII1MaTa. 

B .n:11ccepTaQ1111 BhITIOJIHeH KOMTIJieKCHhlll aHan113 pa3JII11.JHhIX 

oKeaHorpaqmqecKMX 11: r11:.n:poMeTeopoJior11:qecK11:x ,n:aHHhIX: cnyTHl1KOBhIX 

113MepeHMli anhTMMeTPaMM, onT11:qecK11M11: 11 HK-pa.n:110MeTpaM11, 

CKarrepoMeTpaM11; r.11.n:poJion11.JeCKI1X ,n:aHHhIX cy,n:OBhIX C'heMOK, .n:peli<jly10m:11x 

6yeB Apro, 3aHKopeHHhIX 6yee; 611oonT11qecK11x M.3MepeH11li 6yeB .6110-Apro, 

,n:aHHhIX 1.JI1CJieHHOro MO,n:eJI11poBaHI1.H Q11PKYJIHQ11I1 OKeaHa Ji MaCCMBOB peaHan.I13a 

aTMoc<jlepHbIX TIOJiell. 

OcHOBHhie pe3yJihTaThI pa6oThI 3aKJI10qa10Tc.H B cJie,n:y10m:eM: 
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1) BrrepBbie orrpe;::i:eneHa rrpocTpaHCTBeHHO-BpeMeHHa51 113MeHql1BOCTb 

Kl1HeMaT11qecK11x, reoMeTP11qecKl1X 11 TepMOXMHHHhIX xapaKTepHCTHK BHxpei1 

qepttoro MOp51, .11x BJIH5IH11e Ha TepMoxan11HHYIO CTPYKTYPY Bo;::i:, cTpaTmjmKau:mo, 

TpaHcrropT Terrna 11 COJIH Ha OCHOBe pa3pa6oTaHHhIX MeTO;::t:OB aBTOMaT.11qecKOM 

H;::t:eHTmp.11Kau:.1111 CHHOITTHqecKHX BHXpei1; 

2) ITOKa3aHo, qTo BOBJieqeHHe wenbcpOBhIX BO;::t: B u:eHTpanbHYIO qacTb BHXp51 

5IBJ15IeTC51 Ba:J1rnei1WHM HCTOqHHKOM ;::t:OCTYITHOH ITOTeHU:HMbHOM 3Hepnrn ;::t:JI51 

aHTHU:HKJIOHOB qepHoro MOp51 11 TeM caMbIM Bbl3bIBaeT 11X HHTeHCHcpHKaU:HIO B 

rroBepxHOCTHbIX CJ105IX. B pe3yJibTaTe rrpo.11cxo;::t:11T orrycKaHHe OCHOBHOro 

xanOKJIHHa 11 ce30HHOfO TepMOKJIHHa H, KaK cne;::t:CTBHe, pa3HHU:a ITJIOTHOCTH c 

OKpy>KaIOI.IJ:HMH BO;::t:aMl1 3HaY.HTeJibHO B03pacTaeT. 3TO rrp11BO;::t:HT K pocTy 

;::t:OCTYITHOH ITOTeHU:HMbHOH 3Hepr11.11 B BHXpe, KOTOpa51 crroco6Ha no;::i:;::i:ep)l(11BaTb 

ero cyr.u:ecTBOBaH.11e ;::i:ocTaToqHo ;::i:n.11TeJibHoe speM51 y)l(e rrocne OTPbIBa OT 

11CToqm.fKa orrpecHeHHbIX BO;::t:. Ha OCHOBe q.11c11eHHhIX pacqeTOB HCCJie;::t:oBaHa 

3BOJIIOU:1151 pa31111qHbIX xapaKTep11CTl1K aHT11U:HKJIOHOB rrp11 BOBJieqeHl1H 

wenbcpOBbIX BO;::t:, ;::t:aHbl ou:eHKl1 BJil15IHl151 pa3MepoB B11Xp51 11 ITJIOTHOCTl1 wenbcpOBbIX 

BO;::t: Ha HX H3MeHql1BOCTh; 

3) rrpe;::t:JIO)l(eH MexaHH3M ce30HHOH reHepau:.11.11 aHTHU:HKJIOHOB B qepHOM 

Mope: ocna6neH11e ;::i:ayttsenn11Hra, BbI3BaHHoe ocna6neH11eM 3KMaHOBCKoi1: 

HaKaqK11, rrp11BO;::t:l1T K OTTOKY orrpecHeHHbIX BO;::t: c wenbcpa B u:eHTpanbHYIO qacTh 

MOp51. I10JI0)1(11TeJibHbie rop1130HTMbHbie ITOTOKH rrnaByY.eCTH rrp11BO;::t:5IT K 

rrepBOHaqanbHOMY pa3BHTHIO 30H aHT11U:11KJIOHl1qecKOH 3aBHXpeHHOCTl1. 

Pa3B11sa10r.u:11ec51 aHTMU:HKJJOHbI 3axsaTbIBaIOT B cB011 op611TanhHb1e ;::t:BH)l(eHH51 

wenhcpOBhie orrpecHeHHbie BO;::t:bl , qTo rrpHBO;::t:HT K pocTy HX ;::t:OCTYITHOM 

rr0Tettu:.11anbttoi1: 3Hepr11.11 11 11x ;::i:anbHeiirneMy ycm1ett1110. Ha.116onee HHTeHCl1BHbie 

BHXpH Ha6n10;::i:aIOTC5I B6JIH3H 30H c MaKC11MMbHblMH rpa;::t:HeHTaMH IJJIOTHOCTH, 

CB513aHHbIX c J.1CTOqHJ.1KaMH orrpecHeHHbIX BO;::t:, T.e. 30HaMl1 MaKCHMMbHbIX 

IIOTOKOB rrnasyqecTH. PocT 3KMaHOBCKOH ;::t:HBepreHU:HH B oceHHJ.1H rrep11o;::i: 

rrp.11Bo;::t:.11T K yc.11neH.1110 .11 rrp.11)1(aT.1110 cTpy11 OcttoBHoro Y.epttoMopcKoro TeqeH115I 
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(QqT) K 6epery, qTo Bhl3hIBaeT pa3pylllem1e aHTlfl.JJfKJIOHOB, HaXO)],.SllU:lfXC.H Ha)], 

KOHTlfHeHTaJihHhIM CKJIOHOM 6accei1Ha; 

4) IIOKa3aHO, qTo 3am1xpeHHOCTh BeTpa 3HaqlfTeJihHO BJllf.HeT Ha 

cpyHKI.J,lfOHHpOBaHlfe 3KOClfCTeMhl qepHoro MOp.H, orrpe.n:emrn lfHTeHClfBHOCTh 

roplf30HTaJihHOf0 o6MeHa Ha BpeMeHHhIX MaCll1Ta6ax OT Cl1HOIITJfqecKlfX )],O 

Me:>KfO)],OBhIX. PocT U:lfKJIOHl1qecKOH 3aB11xpeHHOCTl1 BeTpa, OTTOK BO)], 113 I.J,eHTPa K 

rrep11cpep1111 6accei:f.Ha 11 lfHTeHC11cp11KaU:11.H QqT IIp11BO)],.HT K 3anMpaHl11-0 

nocTyna1-0m11x B 6accei:f.H peqHhIX BO)], Ha llleIIbcpe, yMeHhllleHlfl-0 KOJI11qecTBa 

Cl1HOnT11qecKHX BHxpeH: 11 rop1130HTaJihHhIX noTOKOB nlfTaTeJihHhIX BemecTB B 

u:eHTpaIIhHYI-O qacTh MOp.H. TaKlfe ,n:11HaMHqecK11e 113MeHeHmr .HBJI.HI-OTC.H Ba:>KHOH 

npHqifHOH Me:>KfO)],OBOH If3MeHqifBOCTif KOHU:eHTpau:1111 XIIOpOcp11IIJia A, oco6eHHO B 

paifoHe KOHTHHeHTaJihHOfO CKJIOHa 11 u:eHTPa ceBepo-3ana)],HOfO llleJibcpa, HaH6oJiee 

no,n:Bep:>KeHHhIX BJIH.HHHI-O peqHhIX BO)],. ITepHO)],hI pe3Koro ocJia6JieHH.H 

3aBHXpeHHOCTH BeTpa If CKOpOCTH TeqeHHH Bhl3hIBaI-OT pocT KOHU:eHTpaU:HH 

xJiopocpHIIJia A Ha 25% Ha Me:>Kro,n:OBhIX MaCll1Ta6ax no cpaBHeHHI-O c nep110,n:aMH 

11HTeHcmpHKaU:HH; 

5) pa3pa6oTaHhI JiarpaH:>KeBhI MeTO)],hI pacqeTa pacnpocTpaHeHH.H peqHhIX 

BO)], Ha OCHOBe ,n:aHHhlX aJihTHMeTpHqecKHX If3MepeHHH If noJiyqeHHhIX B pa6oTe 

ou:eHOK CB.H3lf CKOpOCTif BeTpa If .n:peH:cpoBhIX TeqeHHH, KOTOpbie n03BOJIHJIIf 

HJyqifTh If3MeHqifBOCTh pacnpOCTPaHeHH.H ,n:yHaHCKHX BO)], 3a 6oJiee, qeM 20-JieTHHH 

nepHo,n:. ITpoBe,n:eHo lfCCJie,n:oBaHHe BJil1.HHH.H .n:pei:f.cpoBhIX TeqeHHH, BHxpeBoif H 

KpynHoMacll1Ta6Hoif ,n:HHaMHKH qepHoro Mop.H Ha 3TY H3MeHq11BOCTh. IToKa3aHo, 

qTo onpe.ll,eJI.HI-OIUYl-0 pOIIh B pacnpOCTPaHeHl1.H BO)], ,z:zyHa.H HrpaI-OT 3aBHXpeHHOCTh 

BeTpa, KOTOpa.H <PopMHpyeT pe:>Kl1M KpynHOMaCll1Ta6HOH 11 BHxpeBOH )],HHaMHKH, H 

HanpaBJieHHe BeTpa, KOTopoe onpe,n:eJI.HeT HanpaBJieHHe .n:peH:<l>oBoro nepeHoca 

peqHhIX BO)],. I1ccJie)],OBaHO BJIH.HHHe pacnpocTpaHeHH.H BO)], )fyHa.H Ha oco6eHHOCTH 

npocTpaHCTBeHHOH H3MeHql1BOCTH KOHU:eHTpaU:HH XIIOpo<i>11JIJia A B 3ana)],HOH 

qacTH qepHoro MOp.sr, noJiyqeHHOH no cnyTHHKOBhIM )],aHHhIM; 

6) HCCJie)],OBaHa ce30HHa.sr 11 Me:>KrO)],OBa.H If3MeHqifBOCTh BepnlKaJihHOro 

pacnpe.ll,eJieHH.H OCHOBHhIX 611oorrT11qecKl1X xapaKTepMCTHKH qepHoro Mop.sr: 
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KOHU,eHT}JaU,1111 XJIOpoqmmrn A, ITOK33aTeJieii o6paTHOro pacceHHl1H 11 ITOK33aTeJIH 

.ll,11Cpcpy3HOro OCJia6JieHl1H CBeTa, Ha OCHOBe aHaJil13a 113MepeHl1H 6yeB 0110-Apro, 

onpe.ll,eJieHa CBH3h 3Tl1X rrapaMeTpoB c npou,eccaM11 BepT11KaJihHoro o6MeHa 11 

113MeHeHl1HMl1 ycJIOBl1H OCBern.eHHOCT11; 

7) BnepBhie on11caHa BepT11KaJibHaH 113MeHql1BOCTh xapaKTep11CTl1K 

U,BeTeHl1H KOKKOJil1TOcpOp11.ll, B JieTHl1H 11 311MHl1H nep110)l,hl Ha OCHOBe aHaJil13a 

113Mepett11H: noK33aTeJIH o6paTHoro pacceHHl1H cBeTa no )l,aHHhIM 6yeB 0110-Apro 3a 

2014-2019 rr. Morn.ttocTh neTH11x u,BeTeH11ii KOKKOJI11Tocpop11.ll, B qepHoM Mope 

KoppeJrnpyeT c ITJIOTHOCThlO BepxHero KB33110)l,HOpO.ll,HOro CJIOH (BKC) B 311MHl1H 

nep11o)l,, KOTopaH HBllileTCH 11H)l,11KaTOpOM 11HTeHCl1BHOCTl1 BOBJieqeHl1H 611oreHHhIX 

Bern.ecTB 113 rJiy611HHhIX 113on11KH11qecK11x CJIOeB. Pe3Kl1ii pocT coJieHOCTl1, 

Ha6JIIO)l,al01IJ.l1HCH B TIOCJie)l,Hee BpeMH, Bhl3bIBaeT yBeJI11qeH11e TIJIOTHOCTl1 BepXHl1X 

CJIOeB 11 ocJia6JIHeT B H11x xan11HHYIO CTpaT11cp11Kau,1110. BepoHTHoii np11q11Hoi1: 

COJieHOCTl1 Mexam-1qecKoro 

nepeMerrmBaH11H, CBH3aHHaH c yc11JieH11eM cKopocT11 BeTpa 11 Teqett11H:. C.ll,B11roBaH 

Typ6yJieHTHOCTh B BeCeHHe-oceHHl1H rrep110)l, ro)l,a Bhl3hIBaeT npOHl1KHOBeH11e 

TeTIJihIX BO)], B rrry611HHhie 1130Til1KHl1qecKl1e CJIOl1, KOTOpoe KOMITeHc11pyeTC5I 

BOBrreqeH11eM rJiy611HHhIX correHhIX BO)], 113 crroH XaJIOKJI11Ha. Ocrra6rrett11e 

XaJil1HHOH CTpaT11cp11Kau,1111 np11Berro K qpe3BhiqaifHO MOW.ROMY U,BeTeHl1lO 

KOKKOJll1TOcpop11.ll,, Ha6JIIO)l,aBrneMycH B qepHOM Mope B 2012 11 2017 rr., KOTOpbie 

6hrn11 TenJiee, qeM xoJIO)l,Hhie 2006 11JI11 2008 rr. ; 

8) BnepBbie Ha OCHOBe aHaJil13a 113MepeHl1H 6yeB 0110-Apro TIOK33aHO, qTo 

BepTHKaJihHoe norro)l(ett11e 30HhI Bh1coK11x 3Haqett11H: KOHu,eHT}Jau,1111 xJiopocp11rrrra A 

BO Bee ce30Hbl onpe.ll,eJIHeTCH BepniKaJibHbIM pacnpe.ll,eJieHHeM a6cOJIIOTHbIX 

3Haqett11H: cpoTOCHHTeT11qecK11 aKTl1BHoi1: pa.ll,11.au,1111 (<l>AP). Bh1coK11e 3HaqeHHH 

KOHU,eHT}JaU,1111 xnopocp11JIJia A B TeqeHHe Bcex ce30HOB HaXO)l,11Jll1Cb Me)l()l,y 30HOH 

c Hl13KOH OCBern.eHHOCTblO (3 MKMOJib cpOTOHOB M- 2 c - 1) H BhICOKOH 

OCBern.eHHOCThlO (330 MKMOJih cpoTOHOB M- 2 c - 1), qTo B nepecqeTe Ha 

11HTerpaJibHbie cyToqHhie <l>AP COCTaBJUleT 0,08 11 10 MOJlh cpOTOHOB M- 2 cyT- 1• 

ITepBa5I BeJI11q11Ha, rrpe.ll,TIOJI0)1(11TeJihHO, COOTBeTCTByeT KOMTieHCaU,HOHHOH 
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OCBeIIJ,eHHOCTI1 )],JUI l.JepHoro MOp51, a BTOpa51 - npe)J,erry OCBern;eHHOCTI1, BbIIIIe 

KOTOporo np011CXO)J,11T cpoTOI1Hr11611poBaH11e/cpoTOa)J,aTITau1151 cp11TOTIJiaHKTOHa, 

np11BO)J,51IIJ,a51 K yMeHbIIIeHMIO cprr10opecueHu1111 11 KJieTOlfHOro CO)J,ep)l(aHI151 

xrropocp11Jrna. Tip11 3TOM 3aB11c11MOCTh KOHUeHTpau1111 xrropocp11rrna A OT rrorap11cpMa 

<l>AP 11MeeT rayccoBCKI1M BM)], , 1.fTO COOTBeTCTByeT 113BeCTHOM Kp11BOH 3aBI1Cl1MOCTI1 

cpOTOCI1HTe3a OT OCBeIIJ,eHHOCTM; 

9) ycTaHOBJieHO, lfTO 11HTeHCI1BHhie IIITOpMa cnoco6Hhl Bhl3bIBaTb 

aHOMaJihHbie UBeTeHIUI cp11TOTIJiaHKTOHa B l.JepHOM Mope B TeTIJihIM nep110)J, ro)J,a, B 

KOTOphIX BeJI111.fl1HhI-KOHUeHTpau1111 xnopocp11rrrra A no cnyTHMKOBhIM )J,aHHhIM 

MOryT npeBhIIIIaTb KJII1MaT111.feCKI1e 3Hal.feHI151 B 5- 10 pa3, a npO)J,0Jl)l(l1TeJibHOCTh 

UBeTeHMH MO)l(eT COCTaBJI51Th 6onee 3 MeC51UeB. TaK11e UBeTeHI151 Bhl3BaHhl 

COBMeCTHhIM )J,eMCTBMeM 1.feTbipex cp113111.feCKI1X cpaKTOpOB: BeTpOBOro 

Typ6yneHTHOro BOBJiel.feHI151 611oreHHbIX Bern;ecTB B 3BcpOTI11.feCKI1M cnoii; 

JIOKaJibHOro 3KMaHOBCKoro anBeJIJIMHra Ha nep11cpep1111 IIITOpMa; )J,Man11KHI11.feCKHM 

nepeMeIII11BaH11eM Ha BepxHeii rpaH11ue HYTPMKJIMHa, CB513aHHhIM c BepT11KaJihHhIM 

C)J,BMrOM 11HepUI10HHhIX Tel.feH11ii; l1HTeHCI1cp11Kau11eii Ul1KJIOHI11.feCKOM Ul1PKYJI51Ul111 

TIO)], )J,eMCTBMeM 11HTerpanbHOM 3KMaHOBCKOH HaKalfKH; 

10) TIOKa3aHO, 1.fTO Hl13Ka51 npo3paY:HOCTh BO)],, MaJia51 TOJIIIJ,11Ha 3BcpOTI11.feCKOM 

30Hbl 11, KaK CJie)J,CTBMe, MaJibie rny611Hbl 3aJieraHI151 xeMOKJIMHa yc11rr11BaIOT 

BJil151Hl1e aTMoccpepHoro 11 r11)J,pOJJ.l1HaM111.feCKOro B03)J,eiicTBI151 Ha 3KOCI1CTeMy 

l.JepHoro MOp51. BepTMKaJihHhie JJ.BM)l(eH115I B B11xpeBhIX 11 KpynHoMaCIIITa6HhIX 

JJ.H:HaM111.fecK11x CTPYKTypax onpeJJ.eJI51IOT rny611Hy 3aneraH115I BepxHeii rpaHMUhI 

HYTPllKJIMHa, CTPaTmpttKau1110 BOJJ. 11 xapaKTepttcTMKH nepeMeIIIttBaH115I. Y cttneHtte 

3KMaHOBCKOM HaKalfKH BO BpeM51 IIITOpMOB npHBO)J,11T K TIO)J,'beMy xeMOKJIMHa 6JII1)1(e 

K IIOBepXHOCTH H B03HHKHOBeHHIO 30H Ha1160JihIIIero UBeTeHI151 B 

KpyrrHOMaCIIITa6HbIX UI1KJIOHI11.feCKI1X KpyroBopoTax H CHHOIITI11.feCKI1X UHKJIOHax. 

B TO )Ke BpeM51 B CHHOTITI11.feCKHX aHTHUI1KJIOHax, r)J,e xeMOKJII1H 3arrry6neH, pocT 

KOHUeHTpau11:11 xrropocp11nrra A rro)J,aBJI51eTc51. Op6ttTaJihHhie JJ.BH)l(eHI151 B BHXp51x 

cnoco6cTBYIOT 11HTeHCI1BHOMY rop1130HTaJibHOMY nepeHocy KOHUeHTpau1111 

xrropocp11nna A 11 611oreHHhIX 3JieMeHTOB Ha 3Hal.f11TeJihHOe paccT05IH11e OT ueHTPa 
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)l.eiicTBH.H IIITOpMOB, 6naronpH.HTCTBY.H pa3BHTHIO U,BeTeHH.H B OT)l.aJieHHblX OT 

o6nacTH B03)l.eifcTBH.H IIITopMOB paifottax. PocT TOJIIIJ,HHbI BKC BCJie)l.CTBHe 

onycKaHH.H TIHKHOKJIHHa B aHTHU,HKJIOHaX H/ HJIH B o6nacT.HX )l.ayHBeJIJIHHra )l.O 

BenwrnH 50- 140 M B 3HMHHH nepHO)l. npHBO)l.HT K pe3KOMY yMeHbIIIeHHIO 

KOHU,eHTpau,HH x n opoqrnnna A H3-3a He)l.OCTaTKa OCBeIIJ,eHHOCTH B 3THX 30Hax. 

JIH'-IHOe y'-laCTHe COHCKaTeJUI B noJiy'-leHHH pe3yJihT3TOB, H3JIOil\eHHhlX B 

JJ.HccepTauuu. 

ABTOpOM ccpopMyJittpoBaHbl OCHOBHbie HayqHbie TIOJIO)l(eHirn H BbIBO)l.bl, 

KOTOpbie BOIIIJIH B )l.HCCepTaU,HIO. )J,HccepTaHTOM npOBO)l.HJiaCb TIOCTaHOBKa u,eneif 

H 3a)l.aq pa60Tbl, BbI6op H pa3pa60TKa MeTO)l.OB HCCJie)l,OBaHH.H H aHaJIH3a, 

pa3pa6oTKa nporpaMMHoro o6ecneqeHH.H, BbITIOJIHetttte pacqeTOB H aHaJIH3 

nonyqeHHbIX pe3yJibTaToB. B coBMeCTHbIX pa6oTax BKJia)l. asTopa 3aKJIJOqanc.H B 

TIOCTaHOBKe 3a)l,aq, pa3pa60TKe MeTO)l.HK H3MepeHHH, aHaJIH3e pe3yJibTaTOB, 

cpopMynHpOBKe rHTIOTe3 H BbIBO)l.OB. KoHKpeTHbIH BKJia)l. COHCKaTeJI.H B pa6oTax c 

coaBTOpaMH BapbHpOBaJIC.H OT 10% )l.0 95%. 

CTeneuh JJ.OCTosepuocTn pe1yJihTaTOB npoBe,lJ.eHnhIX uccJie,lJ.oBanuii. 

)J,oCTOBepHOCTb pe3yJibTaTOB )l.HCCepTaU,HH 06ecneq11BaeTC.H 

HCTIOJib30BaHHeM 60JibIIIOro o6oeMa )l,aHHbIX, npoBe)l,eHHOH B pa6oTe BaJIH)l,aU,HeH 

H COTIOCTaBJieHHeM )l,aHHbIX pa3JIHqHbIX HCToqHHKOB HHcpopMaU.HH ( cnyTHHKOBbIX, 

KOHTaKTHbIX H3MepeHHH, )l,aHHbIX q11cneHHOfO MO)l.eJIHpOBaHH.H), npHMeHeHHeM, 

Hap.H.ll.Y c HOBbIMH TIO)l.XO)l.aMH, TPa)l.Hl.J,HOHHblX MeTO)l.OB OKeaHorpacp11qecKoro H 

r11.)l.poMeTeoponor11.qecKoro aHaJIM3a. 

)J,ocTOBepHOCTb 11.CTIOJib30BaHHbIX aJibTl1.MeTp11.qecKl1.X )l,aHHbIX )l.JI.H 

11.CCJie)l.OBaHM..H )l.HHaMl1.Kl1 qepHoro MOp.H OCHOBbIBaeTC.H Ha npoBe)l,eHHOH paHee 11.X 

BaJIH)l.au.m1 nyTeM COTIOCTaBJieHH.H c 113MepeHl1..HMH ypoBH.H Ha rrp116pe)l(HbIX TIOCTax 

11. )l.p11.cpTepHbIMl1 H3MepeHl1..HMl1 CKOpOCTH TeqeHHH. 

KoppeKTHOCTb pa3pa6oTaHHoro MeTo)l.a H)l.eHT11.cp11.Kau,1111 Bttxpeif 

IIO)l.TBep)l()l.aeTC.H COTIOCTaBJleHM.eM ero pe3yJibTaTOB c OTIT11.qecKl1.Ml1 H 
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11HcppaKpaCHblM11 crryTHHKOBbIMH ,n:aHHbIMH 0 npo.srnneHH51X BHXpeH. B non51X 

TpaccepoB. 

ITonyqeHHa5l 11HcpopMau,H5I o xapaKTepHCTHKax H cTpyKType BHxpeH. qepHoro 

MOp51 xoporno cornacyeTC51 c ,n:aHHbIMH rH,n:ponorHqecKHX H cnyTHHKOBbIX 

11ccne,n:oBaH11H.. 

BhIBO.lJ:hI o npHqHHax ce30HHOH H3MeHqHBOCTH BMxpeH. cornacyroTc51 c 

na6opaTopHbIMH 11ccne,n:oBaH115IMH B KpyrnoM 6acceH.tte. 

,lJ.ocTOBepHOCTb pe3ynhTaTOB, nonyqeHHbIX Ha OCHOBe pa3pa6oTaHHOM 

narpaH:>KeBOM MO,n:en11, l10.lJ:TBep:>K,n:aeTC51 COl10CTaBneHI1eM c ,n:aHHblMH 

nocne,n:oBaTenbHbIX pa,n:11onoKau,1100HbIX 113MepeHHM 0 CMelll,eHI111 HecpT51HbIX 

nneHOK, a TaK:>Ke c ,n:aHHbIMI1 cnyTHI1KOBbIX Ol1THqecKHX 113MepeHHM. 

Pe3ynhTaTbI o pocTe coneHOCTH qepttoro MOp51 no,n:Kpenn51IOTC51 

He3aBHCl1MblMH ou,eHKaMM, nonyqeHHblMI1 Ha nonH.roHe B lO:JKHOM OT,n:eneHI111 

l1HcT11TyTa 0KeaHonor11H HM. IT.IT. WttprnoBa P AH. 

,ll,ocTOBepHOCTb nonyqeHHbIX pe3ynhTaTOB 06 113MeHqH.BOCTH 

HHTeHCHBHOCTH U,BeTeHH51 KOKKOllHTocpopH,n: l10.lJ:TBep:>K,n:aeTC51 COl10CTaBneHHeM 

JJ:BYX HCTOqHHKOB ,n:aHHbIX - cnyTHHKOBbIX H3MepeHHH 51pKOCTH MOp51 H H3MepeHHH 

noKa3aTen51 o6paTttoro pacce51HH51 6y51MH Etto-Apro. 

Hayquast uosu1ua pe1yJJhTaToB npose.JJ:ennhIX uccJJe.JJ:oBauuii. 

Cne,n:y10mtte nono:>KeHH51 .n:11ccepTaU,HOHHOH pa6oTbI, npHHa.n:ne:>Kamtte 

n11qHo COHCKaTenIO, o6na.n:aIOT npHHll,Hl1HMbHOH Hayqttoii HOBH3HOH H nonylfeHbI 

snepsb1e: 

- MeTO)J,bl JJ:BYXMepHOH aBTOMaTHqecKOH H,n:eHTI1cpHKall,HH BHxpeii no 

cnyTHHKOBhIM 113MepeHH51M H MeTOJJ:hI TPeXMepttoii aBTOMaT11qecKoii 

H,n:eHTHcpHKall,HH BHXpeii no ,n:aHHbIM q11cneHHOrO MO,n:en11poBaHH5I, n03BOllHBlIIHe 

11.ccne)J,OBaTb ropH30HTMbHOe 11 BepTHKMbHOe pacnpe.n:eneH11e HX xapaKTepHCTHK 

(pa.n:ttyca, op611TanbHOH CKOpOCTH, 3aBHXpeHHOCTH, napaMeTpOB cpopMbI, 

BepTHKanbHOH TepMOXanHHHOM CTpyKTYPbI ), BpeM51 )Kl13HH, CKOpOCTb 

nepeMelll,eHH51, IIOBTOp51eMOCTb Ha6JTIO)J,eHH51; ce30HHYIO H Me:>Kro.n:osyIO 
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113MeH~UIBOCTh BhIIIlenepe1Il1CJieHHhIX napaMeTpOB, oco6eHHOCTl1 BJil15IHIDI 

Cl1HOIITl11ieCKl1X B11Xpei1: Ha CTpaT11Ql11Kau:mo, TpaHCIIOpT Tenna 11 COJil1 B 6accei1He; 

- on11catt11e MexaHl13Ma BJil15IHH5l ocna6neH115l KpynHoMaCII1Ta6ttoi1: 

U.HPKYJI5IU:HH 11 ocna6JieHH5l 3KMaHOBCKOH )1,11BepreHIJ.1111 Ha ce30HHYIO 

HHTeHC11Ql11KaIJ.HlO aHT11U:11KJIOHOB qepHoro MOp5I; 

- OIIHCaH11e MexaHH3Ma BJil15IHl15l Kpocc-IlleJibQlOBhIX IIOTOKOB IIJiaBy1IeCTl1 Ha 

11HTeHC11Ql11KaU:HlO CHHOIITl11IeCKl1X aHTl1IJ.11KJIOHOB B qepHOM Mope; 

- ou:eHKl1 BJIH5IHH5l ce30HHOH 11 Me)l(rO)],OBOH 113MeHl.Jl1BOCTl1 

KpynHOMaCII1Ta6HOH )1,11HaMl1Kl1 Ha pocT ypoBH5l MOpH B np116pe)l(HOH lfaCTH 

qepHoro MopH 11 BO.l1,oo6MeH c A30BCKl1M MopeM; 

- HOBhIH MeTO)], paclfeTa IIOBepXHOCTHhIX .ll,peM:Q.>oBhIX Tel.JeHl1H no )1,aHHhIM 

.ll,pHQ.>TepHhIX H aJihTl1MeTp111IeCKl1X 113Mepem1i1:; 

- 11arpaH)l(eBa MO.ll,eJih paclfeTa rpaeKTop11i1: nepeMemeH115l nnasaIOm11x 

l.JaCTHIJ., pe1IHhIX IIJIIOMOB 11 pacTeKaHH5l HeQ.>THHhIX 3arp513HeHHH, OCHOBaHHa5l Ha 

cnyTHl1KOBhIX )1,aHHhIX 11 )1,aHHhIX aTMocQ.>epHhIX peaHaJIH30B; 

- MexaHl13Mhl BJil15IHl15l KpynHOMaCII1Ta6ttoii 11 BHXpesoii )1,11HaMl1Kl1, a TaK)l(e 

.ll,peM:Q.>oBhIX Tel.feHl1ll, Ha npocTpaHCTBeHHO-BpeMeHHYIO 113MeHl.Jl1BOCTh 

KOHIJ.eHTpau.1111 x11opoQ.>11nna A B qepHoM Mope Ha Me)l(rO.ll,OBhIX MacrnTa6ax; 

- HOBhie ou.eHKl1 Me)l(rO)],OBOH 11 npocrpaHCTBeHHOH 113MeHl.Jl1BOCTH 

TOJIW:11Hhl BKC, ee CB51.3h c KpynHOMaCIIITa6Hoii 11 B11Xpesoii )1,11HaMl1KOH B lfopHOM 

Mope; 

- MeXaHl13M BJil15IHl15l BeTposoro nepeMenmBaHH5l Ha OCOJIOHeHHe sepXHl1X 

cnoeB 11 ocna6JieH11e XaJIHHHOH CTpaTl1QlHKau.1111 qepHoro MOp5I; 

- ou:eHKl1 ce30HHOH H Me)l(rO)],OBOH 113MeHl.Jl1BOCTl1 BepT11KaJihHOro 

pacnpe.l1,eneHl15l OCHOBHhIX 61100IITl11.feCKl1X xapaKTep11CTl1K qepttoro MOpH: 

KOHIJ.eHTpau:1111 xnopoQ.>11mrn A, IIOKa3aTen5l o6paTHoro pacce5IHIDI, 

Q.>0Toc11HTeTH1IecK11 aKTl1BHoii pa.l1,11au.1111 (<I> AP), Ko3Q.>Q.>11u.11eHTa ocna6nett115l cseTa 

Ha pa3JIH1.fHhIX )1,Jil1Hax BOJIH B u:eHTpaJihHOH 1.faCTl1 qepHoro MOp5I; 
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- orr11cam1e sepnIKaJihttoro pacrrpe.neneH11S1 l1HTeHCl1BHOCTl1 u,seTeH11i1 

KOKKOJll1TO~op11.n l1 MexaHl13MOB l1X Blll1S!Hl1SI Ha 06pa30BaH11e paCTBOpeHHOro 

opraH11qecKoro sew:ecTBa B qepHOM Mope Ha OCHOBe OITTW-IeCKl1X l13MepeH11i1 ; 

- MexaHl13Mhl BJll1SIHl1SI sepTl1KaJlhHOro BOBJieqeHl1SI rny611HHhIX BO.LI: B 

sepxtt11e cno11 B 3l1MHl1i1 nep110.n l1 sn11SIH11SI l13MeHq11socT11 XaJil1HHoif CTPYKTYPhI 

qepHoro MopSI Ha B03Hl1KHOBett11e aHOMaJihHO c11nhHhIX neTHl1X u.seTett11i1 

KOKKOJil1TO~Op11.n ; 

- MexaHl13M BJll1SIHl1SI lllTOpMOBOfO B03.LJ:eHCTBl1SI Ha pa3Bl1Tl1e U:BeTeHl1SI 

~l1TOIIJiaHKTOHa B TeIIJihlH rrep110.n B qepHOM Mope; 

- ou:eHKl1 ce30HHOH l13MeHql1BOCTl1 BepTl1KaJlhHOro pacnpe.neneHl1SI <l>AP l1 

ero B3al1MOCBSJ:3h c sepnIKaJihHhIM pacnpe.nenett11eM KOHU:eHTPau:1111 xnopo~11nna 

A· 
' 

- MexaHl13Mhl BJll1SIHl1SI l1HTeHCl1BHOCTl1 KOHBeKIJ,1111 l1 caM03aTeHeHl1SI Ha 

l13MeH1-111socTh KOHU:eHTpau.1111 xnopo~11nna A, rrono)l(ett11e ee rro.nrrosepxHocTHoro 

MaKCl1MyMa l1 ycnOBl1SI ocsern:eHHOCTH B qepHOM Mope. 

IIpaKTuqecKaH JuaquMoCTb pe3yJibTaToB npoBe,lJ.eHHbIX uccJie,lJ.oBauuii. 

Pe3yJihTaThl, rronyqeHHhie B pa6oTe, BHOCSIT BKna.n B ~YH.z:t:aMeHTaJlhHYIO 

OKeaHOJIOfHIO B qaCTl1 11ccne.nosaHl1SI MexaHl13MOB ~OpMHpOBaHHSI Cl1HOITT11qecKl1X 

BHXpeif H HX B3al1MO.z:t:eHCTBHSI c KpyrrHOMaCwTa6HhIMl1 TeqeHl1SIMl1; BJll1SIHHSI 

KpyrrHOMaC1IJTa6HOH H BHxpeBOH .LJ:HHaMHKl1 Ha ropl130HTaJlhHhIH 11 sepnIKaJihHhlH 

o6MeH sew:ecTBOM H CTpaT11~11KaIJ,l1IO MOpSI; MexaHl13MOB pacrrpocTpatteHl1SI 

peqHhIX IIJIIOMOB. Tiony1-1eHHhie pe3yJihTaThl )J.aJil1 HOBYIO HH~OpMaIJ,l1IO 0 Blll1S!Hl111 

aTMOC~epHhIX 11 r11.npo~l13l11-J.eCKl1X rrpou:eccoB Ha OCHOBHhie 611oorrT11qecKHe 

xapaKTep11cT11K11 MopcKoif cpe.z:t:hI (KoHu,ettTpau:w10 xnopo~11nna A , rroKa3aTenh 

o6paTHOro pacceSIHl1SI H ocna6neHHSI CBeTa) l1 oco6eHHOCTH ~YHKU:HOHHpOBaHHSI 

MOpCKl1X 3KOCl1CTeM. 3Ta HH~OpMaU:HSI Heo6xo.n11Ma .LJ:JISI TIOHHMaHl1SI np11q11H 

li3MeHqHBOCTH xapaKTepHCTl1K MOpCKHX 3KOCl1CTeM, pa3BHTHSI H BaJIH)J.aU:HH 

q11cneHHhIX Mo.nenei1, KOTOpbie B03MO)l(HOCTh 
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KOHTpo1n1poBaTh 11 nporH0311pOBaTh 113MeHeHl1H B MOpCKl1X 3KOCl1CTeMax, 

3cpcpeKTl1BHee 11 6e3onacHee 11cnoJih30BaTh MopcK11e pecypchI. 

B .n:11ccepTau110HHoi1 pa6oTe pa3Bl1ThI HOBhie .n:11cTaHu110HHhie MeTO.LJ:hI 

onpe.n:eneHl1H CKOpOCTe:H: IIOBepXHOCTHhIX TeqeHl1H, xapaKTep11CTl1K B11Xpe:H:, 

TpaHCIIOpTa np11Mec11 11 HecpTHHhIX 3arpH3HeHl1H. I1HcpOpMal(11H 06 3Tl1X npoueccax 

BOCTpe6oBaHa nmpOKl1M KpyroM IIOTpe611TeJiei1, .n:eHTeJihHOCTh KOTOphIX CBH3aHa c 

cy.n:oxo.n:cTBOM, ph160JIOBCTBOM, .n:o6h1qei1: 11 TpaHcnopT11poBKoii ChiphH. K 

BHe.n:peHHhIM pe3yJihTaTaM OTHOCl1TCH MO.LJ:eJih pacqeTa TpaeKTOp1111 .n:peiicpa 

HecpTHHhIX 3arpH3HeH11i1 FOTS, II03BOJIHIOIUaH ITporHo311poBaTh nocne.n:cTBl1H 

HecpTHHhIX pa3Jil1BOB, OITpe.n:eJIHTh 11CToqHl1Kl1 3arpH3HeHl1H 11 cy.n:a-Bl1HOBHl1KH 

aBap11ii. )l,aHHaH MO.LJ:eJih OITepaTl1BHO ITpHMeHHeTCH Ha MOpCKOM ITOpTane 

l1H)J(eHepHO-TeXHOJIOr11qecKoro l(eHTpa «CKaHeKC» 11 HeO.LJ:HOKpaTHO 6bIJia 

11CITOJih30BaHa .LJ:JIH nporH03a pacITpocTpaHemrn HecpTHHhIX 3arpH3HeHttii M ITOHCKa 

o6beKTOB B pa3n11qtth1x pa:H:ottax M11p0Boro oKeaHa (qepHoM, KacIT11i1cKoM, 

KapcKoM, EanTHHCKOM MOpHx). 

ll,eHHOCTb uayqubIX pa6oT COHCKaTeJIH. 

Pe3yJihTaThI, ITonyqeHHhie B pa6oTe, IT03BOJIHJIH cymecTBeHHO pacnmp11Th 

cpyH.LJ:aMeHTaJihHhie ITpe.n:cTaBJieHl1H 0 MexaHl13Max cpopM11poBaHl1H 11 

113MeHql1BOCTl1 xapaKTepHCTHK Cl1HOIITJ1qecKl1X B11Xpe:H:, B3al1MO.LJ:eHCTBl1H 

.LJ:l1HaM11qecK11x ITpouecCOB pa3HhIX MacnITa6oB, BJil1HHl1H KPYITHOMaCrnTa6tto:H: 11 

B11xpeBoif .n:11HaM11K11 Ha TepMoxan11tttty10 CTPYKTYPY BO.LI: 11 o6MeH np11Mech10 B 

qepttoM Mope. HoBhie .n:aHHhie o B3al1MOCBH311 aTMoccpepHhIX, r11.n:pocp11311qecK11x 11 

r11.n:po611onor11qecK11x ITpoueccoB IT03BOJil1Jil1 pacrn11p11Th ITpe.n:cTaBJieH11e o 

.LJ:l1HaMl1Ke cplHOITJiaHKTOHHhIX coo6mecTB 11 11X 113MeHql1BOCTl1 ITO.LI: BJil1HHl1eM 

pa3Jil1qHhIX ITpoueccoB (llITOpMOBoro B03.LJ:eiicTBl1H, 311.MHero BhIXOJia)J(l1BaHl1H, 

ITepettoca llleJihcpOBhIX BO.LI: ITO.LI: BJil1HHl1eM .n:peiicpOBhlX M reocTpocpttqecKHX 

TeqeH11ii, H3MeHeH11ii ycJIOBHH OCBell(eHHOCT11). IlonyqeHHhie pe3yJihTaThl 

Heo6xo.n:11Mhl .LI:JIH ITOHl1MaHl1H ITp11q11H COBpeMeHHhIX H3MeHeHl1H r11.n:ponortt11 11 
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3KOCHCTeM qepHoro MOp5I B ycJlOBH5IX MeH5IIOIQeroc5I KJlHMaTa H BHOC5IT 3HaqHMbIH 

BKJla,U B pa3BHTHe cpH3H1-IecKoi1 oKeaHOJlOrHH B PoccHiicKoii <l>e.uepa1urn. 

Cneu,uaJihHOCTh, KOTopoii cooTBeTcTsyeT )J.HccepTau,usr. 

,rI,11ccepTaUJ10HHa5I pa6oTa COOTBeTCTByeT rracrropTy crreI.J,HaJlbHOCTH 1.6.17 -

OKeaHOJ10fH5I, OTpaCJlb HayK - cpH3HKO-MaTeMaTJ1l-IeCKHe HayKH. 

IloJIHOTa H3JIOJKeHHSI MaTepuaJIOB )J.HCCepTaU,HH B pa6oTax, 

ony6JIHKOBaHHbIX COHCKaTeJieM. 

I1o TeMe ,UHCCepTaI.J,HH orry6JlHKOBaHO B COaBTOpCTBe 125 HayqHbIX pa60T, 113 

HHX 60 CTaTeH B peu,eH3HpyeMbIX HayqHbIX )l(ypHanax H 65 CTaTeH B c6opHHKax 

Tpy.uos 11 MaTep11anoB KOHcpepeH11,11H:. 

Tpe6osaHH5IM BAK rrp11 M11Ho6pHayK11 Pocc1111 y.uosJieTBOp5IeT 39 pa6oT B 

peu,eH311pyeMbIX HayqHbIX H3,UaHH5IX (1 - 39] . B 11x q11cJie 39 pa6oT B 

peu,eH3HpyeMbIX HayqHbIX H3,UaHH5IX, BXO.U5IW:HX B HayK0MeTPHqecKy10 6a3y Web 

of Science (1 - 39], 35 pa6oT B peu,eH311pyeMbIX HayqHbIX H3,UaHHHX, BXO.U5IW:HX B 

HayK0MeTp11qecKy10 6a3y SCOPUS (1-5, 7- 13, 15- 19, 22- 39]. 12 pa6oT aBTopa (1 , 

11 , 15, 16, 18, 19, 24, 26, 29, 33, 37, 38] orry6JlHKOBaHbl B H3,UaHH5IX rrepBoro 

KBapTHJ15I ( Q 1 ) . 

1. Kubryakov A.A. Mean Dynamic Topography of the Black Sea, computed 

from altimetry, drifter measurements and hydrology data I A.A. Kubryakov, 

S.V. Stanichny // Ocean Science. - 2011. - Vol. 7, Iss. 6. - P. 745- 753. - DOI: 

10.5194/os-7-745-2011. 

2. Kubryakov A.A. Estimating the quality of the retrieval of the surface 

geostrophic circulation of the Black Sea by satellite altimetry data based on 

validation with drifting buoy measurements I A.A. Kubryakov, S.V. Stanichny // 

Izvestiya, Atmospheric and Oceanic Physics. - 2013. - Vol. 49. - P. 930- 938. -

DOI: 10.1134/80001433813090089. (Ky6psrKos A.A. Ou,eHKa KaqecTBa 

BOCCTaHOBJlemrn IlOBepXHOCTHOH reocTpoqmqecKoif U:HPKYJ15II.J,HH qepHoro MOp5I 110 

,UaHHbIM crryTHHKOBOH aJlbTHMeTpHH Ha OCHOBe COTIOCTaBJleHH5I c ,UpHcpTepHblMH 
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H3Mepemu1MH I A.A. Ky6pHKOB, C.B. CTattnqHhIH 11 Hccne.z:i:oBattne 3eMJIH H3 

KOCMoca. - 2013. - N2 3. - C. 3-12. - DOI: 10.78681S0205961413020061). 

3. Kubryakov A.A. The Black Sea level trends from tide gages and satellite 

altimetry I A.A. Kubryakov, S.V. Stanichnyi II Russian Meteorology and 

Hydrology. - 2013. - Vol. 38. - P. 329-333. - DOI: 10.31031Sl06837391305005 l. 

(Ky6pHKOB A.A. Tpett.[(hI ypoBHH qepttoro MOpH ITO KOHTaKTHhIM n 

aJihTHMeTpnqecKHM Ha6mo.z:i:ettHHM I A.A. Ky6p51KOB, C.B. CTaHnqHhIH II 

MeTeoponorHH H rn.z:i:ponornH. - 2013. - N2 5. - C. 48- 55.). 

4. Zatsepin A.G. Subsatellite polygon for studying hydrophysical processes in 

the Black Sea shelf-slope zone I A.G. Zatsepin, A.G. Ostrovskii, 

V.V. Kremenetskiy, S.S. Nizov, V.B. Piotukh, V.A. Soloviev, D.A. Shvoev, 

A.L. Tsibul'sky, S.B. Kuklev, O.N. Kukleva, L.V. Moskalenko, 0.1. Podymov, 
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U:11T11poBaHJ15I. MaTep11anoB 11 OT)J,eITbHhIX pe3ynhTaTOB JJ.pyr11x aBTOpOB B 

)J,l1CCepTau1111 ocpopMneHbl COOTBeTCTBYIOIUHM o6pa30M. 

,ll.11ccepTaU1rn «l13MeHqJiBOCTb )J,11HaMl1Kl1 BO)], qepHoro MOp51 Ha ce30HHbIX 11 

Me)l(fO)J,OBbIX MaCWTa6ax Ji ee BITl151.Hl1e Ha MOpCKyIO 3KOCl1CTeMy», BhITIOITHeHHa51. 

Ky6p51.KOBhIM ApceH11eM AneKcaHJJ.pos11qeM, peKoMeH)J,yeTc51. K 3am11Te Ha 

COHCKaHMe yqeHOH CTerreHH )J,OKTOpa cp11311KO-MaTeMaT11qeCKl1X HayK no 

cneu:11anbHOCTl1 1.6.17 - OKeaHOITOfl151.. 

3aKJIIOqem1e rrp11H51.TO Ha 3ace)J,aHl1l1 06rn:e11HCTl1TYTCKOro HayqHoro 

CeMHHapa <l>e)J,epaJibHOro rocy)J,apCTBeHHOro 6IO)J,)l(eTHOro yl.lpe)l()J,eHH51. HayKH 
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