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COIICKaHIIe yqeHOM CTeneHII KaH)l;II)l;aTa qm31IKO-MaTeMaTIIqecKJIX HayK no cneu;IIaJibHOCTII 
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qepHoe Mope SIBJISleTCSI noqTII 3aMKHYTbIM 6acceMHOM II pacnoJIO)KeHO B npOMbIIII

JieHHO pa3BIITOM perlIOHe MIIpa. Ilo3TOMY ero 3KOJIOrliqecKoe COCTOSIHIIe no.n;Bep)KeHO 

MOinHOMY aHTPOnoreHHOMY BJIIISIHIIIO II TPe6yeT noCTOSIHHOro MOHIITOplIHra. Ha ero 

IIIeJib<pe HaXOMTCSI HeqnSIHbie MeCTOpO)K)l;eHIISI, qepe3 Hero ocy.cnecTBJISieTCSI TPaH31IT ra3a 

( «Typeu;KHM noTOK» ), B )l;OHHbIX OTJIO)KeHIISIX o6Hapy)KeHbl 60JibIIIIIe 3aJie)KII CJiaHu;eBv f'O 

ra3a. Ilo3TOMY )l;JISI peIIIeHIISI 3KOJIOr1IqecK1IX npo6JieM II npaKTIIqecKoro OCBOeHIISI MOp

CKIIX pecypcoB Heo6XO)l;IIMO YMeTb nporH031IpOBaTb noJISI TeqeHIIM B paMOHax aHTPOno

reHHOro B03)l;eMCTBIISI, qTo HeB03MO)KH0 6e3 3HaHIISI 06.cneM QIIPKYJISIQIIII MOpSI II TeM ca

MbIM CTPYKTyPLI II )];1IHaM1IKH rny6oKOBO.n;HLIX TeqeHIIM. 

CTPyKrypa TeqeHIIM no.z:i; OCHOBHbIM nlIKHOKJIIIHOM, oco6eHHO Ha CIIHOnT0:qecK1IX II 

Me30MaCIIITa6ax, Ha cero.n;HSIIIIHIIM .n;eHb II3yqeHa CJia6o. Heo6XO)l;IIMO OTMeTIITb, qTo OT

.n;eJibHbie paMOHbl MOpSI KpaMHe 6e.n;HO OCBe.cneHbl HarypHbIMlf Ha6JII0)1;eHIISIMII. A Be)l;b, Ha

nplIMep, CBaJI rJiy61IH, B)l;OJib KOTOporo pacnpOCTPaHSieTCSI OcHOBHOe qepHOMOpCKOe Teqe

Hlfe (QqT), SIBJISieTCSI oco6eHHOM 30HOM MOpSI. IIpou;ecCbl, KOTOpbie 3.z:i;ecb pa3BIIBaIOTGH, 

IIMeIOT q:>yH.n;aMeHTaJibHOe 3HaqeHIIe )l;JISI a.n;eKBaTHOM peKOHCTPYKQIIII qepHOMOpCKOM QHO

KYJISIQIIII. YKa3aHHbie npo6eJibl B 1IMe10.cneMCSI 6a3e .n;aHHbIX II Heo6XO)l;IIMOCTb IIMeTb noJI

HYIO KapTIIHY TeqeHIIM TPe6y10T 1IcnoJIL30BaH1ISI q1IcJieHHbIX Mo.n;eJieM )l;IIHaMIIKH. 

qlICJieHHOe · MO)l;eJIIIpOBaHIIe no3BOJISieT IICCJie)l;OBaTb OCHOBHbie r1I.z:i;poq:>II31IqecKJie 

xapaKTeplICTIIKII MOpCKOM cpe.n;bl C BblCOKOM )l;IICKpeTHOCTblO no npOCTPaHCTBY II BpeMeHII 

II BOCnOJIHSITb He)l;OCTaTOK r1I.z:i;poJIOr1IqecKOM IIHq:>OpMaQIIII. 0.n;HaKO, CJie.n;yeT yqlITbIBaTb, 

qTo MaTeMaTIIqecKaSI MO)l;eJib He MO)KeT IICnOJib30BaTbCSI KaK npSIMaSI aJibTepHaTIIBa Haryp

HblM II3MepeHIISIM, o6a 3TIIX MeTO.n;a )l;OJI)KHbl paccMaTPIIBaTbCSI KaK e)l;IIHaSI CIICTeMa. TaK, 

HanplIMep, 0:cnOJib30BaHIIe .n;aHHbIX II3MepeHIIM Heo6XO)l;IIMO )l;JISI BaJIII)l;aQIIII pe3yJILTaTOB 

qlICJieHHOro MO)l;eJIIIpOBaHIISI, a MO)l;eJibHbie .n;aHHbie MoryT 6bITb IICnOJib30BaHbl KaK OCHO

Ba nplI nJiaHIIpOBaHIIII pa6oT C u;eJiblO 6oJiee 3q:>q:>eKTIIBHOro nplIMeHeHIISI IIMeIOinlIXCSI Ma

TepliaJibHO-TeXHIIqecKIIX pecypcoB. TaKHM o6pa30M, pe3yJILTaTbl q1IcJieHHbIX 3KCnep1IMeH

TOB, no.n;KpenJieHHbie II3MepeHIISIMII, KOTOpbie no3BOJISIT a.n;eKBaTHO Bocnp01I3BeCTII cxeMy 

rJiy6oKOBO)l;HbIX TeqeHIIM qepHoro MOpSI, aKTyaJibHbl He TOJibKO c q:>yH.n;aMeHTaJibHOM TOqKII 



r·. 

3pemrn, HO H rrpH perneHHH rrpaKTHqecKHX 3a,n:aq ,n:HarH03a H rrporH03a COCT051HH51 MOpCKOH 

cpe,n:1>1. 

B ,n:HccepTaUHH MapKoBoii H.B. ocHOBHoe BHHMaHHe cocpe,n:oToqeHo Ha aHaJIH3e 

n1y60KOBO.ll:HOH UHPKYJI5IUHH llepHoro MOp51 C HCIIOJib30BaHHeM Bceii HMe10meifc51 .n:ocTyrr

HOH HHq>OpMaUHH KOHTaKTHbIX Ha6JIIO,n:eHHH H pe3yJibTaTOB qHcJieHHbIX 3KCIIepHMeHTOB, 

rrpoBe,n:eHHbIX aBTOpOM H .n:pyrHMH HCCJie,n:oBaTeJI51MH. B1>1II1eCKa3aHHOe orrpe,n:eJIHeT aKTY

aJibHOCTb H HOBH3HY rrpe,n:cTaBJieHHOro HCCJie,n:oBaHH51. 

Bo BBe,n:eHHe .ll:MCcepTan;HH aBTOp rrpe,n:cTaBJI5IeT rro.n:po6HbIH o63op HarypHbIX ,n:aH

HbIX H pe3yJII>TaTO_B qHcJieHHbIX 3KCrrepHMeHTOB no peKOHCTJ)YKUHH UHPKYJI51UHM llepHoro 

MOp51. OcHOBHOe BHHMaHHe y,n:eJI5IeTC51 HHq>OpMaUHH O rny6oKOBO.ll:HbIX TeqeHH51X, BOIIJ,0 C 

0 CTJ)YKTYPe KOTOpbIX OCTaeTC51 OTKpbITbIM. ABTOp rrpoBO.ll:HT aHaJIH3 HMeIOJnHXC51 rrpe.n:rro

JIO)KeHHH O xapaKTepe rJiy6oKOBO.ll:HOH UHPKYJI5IU:HH - 51BJI5IeTC51 JIM OHa KpyrrHOMaCIIITa6-

HbIM UHKJIOHHqecKHM KpyroBOpOTOM HJIH rrpe,n:cTaBJI5IeT co6oii Ha6op KpyIIHbIX BHxpeii 

pa3HOro 3HaKa 3aBHxpeHHOCTH. PaccMaTJ)HBaIOTC51 rHIIOTe3bI O HaJIHqHH TeqeHHH aHTHU:H

KJIOHHqecKOH HarrpaBJieHHOCTH. B pe3yJII>TaTe aBTOp ,n:eJiaeT o6ocHOBaHHbIH BbIBO.ll: 0 CJia-

6oii H3yqeHHOCTH TeqeHHH B HH)KHHX CJI05IX MOp51. Bo-rrepBbIX, 3TOT BbIBO.ll: o6ycJIOBJieH 

MaJibIM 061>eMOM ,n:aHHbIX Ha6JIIO,n:eHHH B 3TOH 30He, BO-BTOpbIX, He,n:ocTaToqHbIM aHaJIH30M 

rJiy6oKOBO.ll:HOH UHPKYJI5IU:HH, BOCIIpOH3Be,n:eHHOH B qHcJieHHbIX 3KCIIepHMeHTax H, B

TJ)eTbHX, OTCYTCTBHeM ueJieHarrpaBJieHHbIX KOMIIJieKCHbIX 3KCrre.n:HUHOHHbIX HCCJie,n:m::a-

HHH. <l>opMyJIHpyercH ueJib pa60T1>1 H Heo6xo,n:HM1>1e 3Tarr1>1 ,n:JIH ee .n:ocTH)KeHH51. .,. 

B rrepBOM pa3,n:eJie pa60TbI rrpoBO.ll:HTC51 aHaJIH3 Bcex .n:ocryIIHbIX ,n:aHHbIX rJiy6oKo

BO.ll:HbIX HarypHbIX Ha6JIIO,n:eHHH. OHM BKJIIOqaIOT H3MepeHH51 CKOpocTeii TeqeHHH B rrepHO.ll: 

1960-2016 rr. IIOJiyqeHHbie B HayqHbIX 3Kcrre.n:HU:H51X H co6paHHble B EaHKe OKeaHorpacpH

qecKHX ,n:aHHbIX MopcKoro rH,n:pocpH3HqecKoro HHCTMryTa PAH, MaCCHB ,n:aHHbIX aBTOHOM

HbIX .n:peiicpy10.rnHx 6yeB-rrpoq>HJieMepoB ARGO, ,n:aHHI>Ie cy,n:oBhIX CTD-H3MepeHHii B 

1997-2008 rr. Ha lJepHOMOpCKOM IIOJIMroHe llHCTHryTa OKeaHOJIOrHH HM. II.II. lllHpIIIOBa 

p AH «f eJieH,n:)KHK», a TaK)Ke pe3yJibTaTbI rJiy6oKOBO.ll:HbIX M3MepeHHH TeqeHHH 30H.ll:H

py10.rnHM KOMIIJieKCOM «AKBaJIOr» B HIOHe 2011 r. Ha OCHOBe MHOrOJieTHHX ,n:aHHbIX Ha-

6JIIO,n:eHHH paccqHTaHbI CKOpOCTH TeqeHMH, KOTOpbie IIOKa3aJIH HeKOTOpble oco6eHHOCTH 

rJiy6oKoBo,n:Hoii: u:11:pKyJIHU:HH. ABTop o6pamaeT BHMMaHHe Ha cMeHy HarrpaBJieHH51 TeqeHHii 
" 

C rny6HHOH H yc11:JieHH51 CKOpOCTH Ha HH)KHHX ropH30HTax, HaJIHq11:e Me30MaCIIITa6HbIX 

rJiy6oKOBO.ll:HbIX BHXpeBbIX CTJJYKTYP pa3HbIX 3HaKOB 3aBHXpeHHOCTH H TeqeHHH, pacrrpo

crpaH5IIOJnHXC5I B.ll:OJlb MaTepHKOBoro CKJIOHa. 

B pa3,n:eJie 2 rrpHBO.ll:MTC51 IIOCTaHOBKa 3a,n:aq11:, OIIHCaHHe q11:cJieHHOH MO,n:eJIH Mfll C 

aCCHMHJI5IU:Meii KJIHMaT11:qecKHX r11:.n:poJior11:qecKHX ,n:aHHbIX O TeMrrepaType M COJieHOCTH. 



Ha ee OCHOBe rrpoae,z:i;eH qifcJieHHbIH 3KCIIepliMeHT Ha ycTaHOBJieHl.fe cpOKOM Ha 20 JieT MO

,z:i;eJibHOro BpeMeHlf Ha CeTKe C ropii30HTaJibHbIM pa3perneHlfeM 5 KM. Pe3yJibTaTbl rrpoBe

,z:i;eHHOro 3KCrrepliMeHTa aHaJilf3IipyIOTC.SI KaK ,z:i;m1 BepxHero CJIO.SI, TaK If CJIO.SI BO)]; ITO)]; oc

HOBHblM IIlfKHOKJilfHOM. 06Hapy)KeH p.SI,z:i; oco6eHHOCTeii B CTJ)YKType Ii IIOBe,IJ;eHlflf rJiy6o

KOBO,IJ;HbIX TeqeHMii. Hlf)Ke xoJio,z:i;Horo rrpoMe)KyToqHoro CJIO.SI (XTIC) B aHTlfIJ;lfKJIOHifqe

cKMx BliXp.SIX cpopMiiPYIOTC.SI o6JiaCTlf 6oJiee XOJIO,IJ;HbIX, B IJ;lfKJIOHifqecKlfX - 6oJiee TeIIJiblX 

no cpaBHeHMIO c oKpy)KaIOrn;lfMlf Bo,z:i;. TaKoe pacrrpe,z:i;eJieHl.fe TeMrrepazypnI o6ycJIOBJieHo ee 

IIOBhIIIIeHl.feM c rJiy6MHoii Hlf)Ke XTIC. 110,z:i; CeBaCTOIIOJihCKlfM aHTlfIJ;lfKJIOHOM Ha6JI10,z:i;aeT

C.S1 o6JiaCTb IJ;lfKJIOHifqecKoro Bparn;eHlf.SI BO)];, KOTOpa.SI cpopMiipyeTC.SI Ha rJiy6IiHax 6oJiee 

500 M. 

B rrepliO,IJ; c MapTa no lflOJib B,IJ;OJib KpbIMCKOro Ii KaBKa3CKoro rro6epe)KlfH Ha6JIIO,IJ;a

eTC.SI Y3KOe rJiy6IfHHOe TeqeHl.fe, KOTOpoe HOClfT aHTlfIJ;lfKJIOHifqecKlfii xapaKTep. 11oJiyqeH

Hbie pe3yJihTaTbl CTaJilf OCHOBOH )];JI.SI )];aJihHeiiIIIlfX lfCCJie,IJ;OBaHlfH rJiy6oKOBO,IJ;HOH U:liPK)'

JI.SIIJ;lflf B qepHOM Mope. 

0CHOBHbIM pa3,z:i;eJIOM pa60Tbl .SIBJI.SleTC.SI rpeTlfH. B HeM paccMaTJ)lfBaIOTC.SI pe3yJihTa

TbI rrporHOCTifqecKl.fX 3KCIIepMMeHTOB, rrpoBe,z:i;eHHbIX Ha 6a3e ycoBeprneHCTBOBaHHOH qifc

JieHHOH MO,IJ;eJilf (liCIIOJib30BaHlfe MO,IJ;eJilf zyp6yJieHTHOCTlf MeJIJIOpa- 51Ma,IJ;bl )];JI.SI pacqeTa 

K03cpcpiiIJ;lfeHTOB zyp6yJieHTHOH B.Sl3KOCTlf If ,I1;Iicpcpy3lili) C ropii30HTaJibHblM pa3perneHlfeM 

1,6 KM. PacqeTI,I rrpOBO,IJ;lfJilfCb C peaJibHblM aTMOCcpepHbIM B03,IJ;ei1:CTBlfeM ,z:i;m1 2006, 2010, 

2011 If 2013 rr. 

KaK O,IJ;HOH If3 rrplfqlfH cpopMiipOBaHlf.SI oco6eHHOCTeii rJiy6oKOBO,IJ;HbIX TeqeHlfH, 

rrpoBe,z:i;eH aHaJIIf3 . ,z:i;eiiCTBlf.SI MOIIJ;Horo If KOMIIaKTHOro ( «KBa3IfTJ)OIIIfqecKoro») IJ;lfKJIOHa, 

rrpOXO,IJ;lfBIIIero Ha,z:i; qepHbIM MOpeM B ceHT.SI6pe 2005 ro,z:i;a. ~ 

TaK)Ke B pa6oTe lfCCJie,IJ;yIOTC.SI pe3yJILTaThI peaHaJIIf3a rM,z:i;pocpli3IfqecKMx rroJieii 

qepHoro Mop.SI 3a rrepMo,z:i; 1992-2012 rr., rrpoBe,z:i;eHHoro B oT,z:i;eJie ,IJ;lfHaMMKlf OKeaHifqe

CKlfX rrpou;eccoB MopcKoro rM,z:i;pocpli3IfqecKoro lfHCTlfTYTa P AH. 

ABTOp o6o6rn;lfJI IIOJiyqeHHbie pe3yJihTaTbl If c,z:i;eJiaJI CJie,IJ;YJOIIJ;lfe BbIBO)];bI. Ha rJiy

fornax 6oJiee 300 M IJ;lfKJIOHifqecKlfH KpyroBopoT oqT KaK e,IJ;lfHOe o6pa30BaHl.fe OTCYTCT

ByeT, XOT.SI ero Haii60Jiee lfHTeHClfBHa.SI 3arra,z:i;Ha.SI BeTBb o6Hapy)KlfBaeTC.SI ,z:i;o ropii30HTOB 

700- 1200 M. B u;eHTJ)aJibHOH qaCTlf MOP.SI )];JI.SI BCex ce30HOB Ha6JIIO,I1;a10TC.SI MOIIJ;Hble Me3o

MaCIIITa6Hbie IJ;lfKJIOHifqecKl.fe BliXpli, aHTlfIJ;lfKJIOHifqeCKlfe BliXpli - MeHee lfHTeHClfBHbl Ii 

pacrrpocrpaH.SIIOTC.SI rrpeMMyrn;ecTBeHHO B,IJ;OJib MaTepliKOBOro CKJIOHa. ABTOp IIOKa3aJI, qTo 

B rrpoaHaJilf3IipOBaHHbIX pe3yJinTaTaX qifCJieHHbIX 3KCIIepliMeHTOB If ,IJ;OCTYIIHblX ,z:i;aHHbIX 
,. 

Ha6JI10,z:i;eHlfii o6Hapy)KeHhI KBa3IfrrepMo,z:i;IfqecKMe Y3Klie TeqeHlf.SI, KOTOpb1e pacrrpocrpaIDI

IOTC.SI B,IJ;OJII, CBaJia rJiy6IiH B aHTlfIJ;lfKJIOHifqecKOM HarrpaBJieHlflf. 



B 3aionoqemrli npHBO.[VITCH OCHOBHbie pe3yJibTaTbl .ri;11ccepTaQ.Rli. 

MaTepHaJibI .ri;11ccepTaQ1111 H.B. MapKOBOH orry6JI11K0BaHbI B 56 HayqHbIX pa6oTax, 

113 KOTOpbIX 15 CTaTeH B peQeH3RpyeMbIX HayqHbIX )KypHaJiax, 3 CTaTbH: B peQeH3RpyeMbIX 

c6opHRKax HayqHbIX Tpy.ri;oB li 38 Te3RC0B li MaTep.RaJIOB .LJ;OKJia.LJ;OB Ha Bcepocc.RHCKHX li 

Me)K.ri;yHapo.ri;HbIX KOH<pepeHQRHX. Tpe60BaHRHM BAK np11 M11Ho6pHayK11 Pocc1111 y.ri;oBJie

TBOpHIOT 8 pa6oT, B RX q11cJie 4 rry6JIRKaQ.Rli B peQeH3RpyeMbIX HayqHbIX 113.LJ;aHRHX, BXO

.[Vl~liX B HayK0Me11mqecme 6a3bI SCOPUS 11 Web of Science. 16 pa6oT BbIIIOJIHeHo 6e3 

coaBTOpOB. 

Cq.RTaIO, qTo pa6oTa H.B. MapKOBOH COOTBeTCTByeT T_Pe60BaHRHM, npe.n;'bHBJIHeMbIM 
« 

K KaH.LJ;.R.LJ;aTCKliM .LJ;liCCepTaQ.RHM no q>li3liKO-MaTeMaT.RqecK.RM HayKaM, li MO)KeT 6bITb np.R

HHTa K 3a~11Te no cneQ.RaJibHOCTli 25.00.28 - OKeaHOJIOrRH. 
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