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KoHOBaJIOB C.K. ------
«17» cpeBpaJI51 2020 r. 

3AKJIIOqEHHE 

<l>e,n:epaJibHoro rocy,n:apcTBeHHoro 6IO_n)KeTHoro yqpe)K_neHH51 HayKtt 

<l>e,n:epaJibHoro 11ccne,n:0BaTenhcKoro neHTpa 

«MopcKoif r11,n:pocp11311qecKHtt HHCTHTYT P AH» 

,[(11ccepTaQH51 «Hccne,n:osaHtte oco6eHHOCTett rny6oKOBO.IJ:HhIX TeqeHttii 

qepHoro MOp51 Ha OCHOBe q11cneHHOro Mo,n:enttpoBaHH51» Ha COHCKaHHe yqeHOH 

CTeneHH KaH,n:11,n:aTa <pH3HKO-MaTeMaTttqecKHX Hll)'K no cneQHaJibHOCTH 25.00.28 -

«oKeaHonortt51» BbITIOJJHeHa B OT,n:ene TeopHH BOJJH <l>e,n:epaJibHOro 

rocy,n:apcTBeHHoro 6IO_n)KeTHOrO HayKH <t>e,n:epaJibHoro 

11ccne,n:0BaTenhcKoro neHTpa «MopcKoif r11,n:pocp11311qecK11if HHCTHTYT P AH» 

MttHHcTepcTBa HayKtt 11 BhICIIIer o o6pa3oBaHH51 Pocc11if cKott <l>e,n:epan1111. 

B nep110.n: no,n:roTOBKH ,n:11ccepTaQHH cottcKaTenh MapKoBa HaTaJih51 

Bna,n:HMHpOBHa pa6oTaJia B <t>e,n:epaJibHOM rocy ,n:apCTBeHHOM 6IO,n:)KeTHOM 

yqpe)K,n:em,rn: HayKH <t>e,n:epaJibHOM 11ccne,n:0BaTeJ1hCKOM neHTpe «MopCKOM 

nI,n:pocp11311qecK11if HHCTHTYT P AH» M11HttcTepcTBa HayKtt H BhICIIIero o6pa3oBaHH51 

Pocc11ifcKoif <l>e,n:epanv1v1 B ,n:oJJ)KHOCTH Mna,n:IIIero HayqHoro coTpy,n:HttKa oT,n:ena 

Teop1111 BOJJH. 

B 1997 r . cottcKaTem:> oKoHqmrn CttM<peponoJibCKHH rocy,n:apcTBeHHhIM 

yH11Bepc11TeT HM. M.B. <l>pyH3e (HbIHe - KpbIMCKHtt cpe,n:epaJibHhIH yHttBepcttTeT 

HMeHH B.I1. BepHa,n:cKoro) ITO crreQllaJibHOCTH «TipHKJJa,n:Ha51 MaTeMaTHKa». 



MapKoBa H.B. oKoHqmrn B 2000 r . oqHyIO acmipaHTYPY MopcKoro 

r11.n:pocp11311qecKoro 11HcT11TyTa H au:110HanbHOH aKa.n:eMHII ttayK YKpaHHbI. 

Y .I(OCTOBepe1-me O c.z:i:aqe KaH.I(H.I(aTCKHX 3K3aMeHOB Bbl.I(aHO 29.12.2016 r. 

<De.n:epanbHbIM rocy.n:apcTBeHHb[M 6IO.I()KeTHbIM yqpe)K.I(eHHeM HayK11 «MopCKOH 

r11.n:pocp11311qecK110: 11HCTl1TYT PAH». 

HayqHbIH PYKOBO.I(HTeJib - .I(OKTOp <pl13IIKO-MaTeMaT11qecKl1X HayK ,ll,eMbIIIIeB 

Cepreti repMaHoB11q pa6oTaeT rnaBHbIM HayqHbIM coTpy.n:tt11KoM 11 3aBe.n:YIOJ..Ul1M 

OT.I(eJIOM Teop1111 BOJIH B <De.n:epanbHOM rocy.n:apcTBeHHOM 6IO.I()KeTHOM 

yqpe)K.I(eHIIII HayKH <De.n:epanbHOM HCCJTe.I(OBaTeJibCKOM u:eHTpe «MopcKOH 

r11.n:pocp11311qecK110: 11HcT11TyT P AH» M11H11cTepcTBa HayK11 11 BbICIIIero o6pa3oBaHl151 

Pocc110:cK00: <De.n:epau:1111. 

I1o pe3yJibTaTaM paccM0TpeH1151 .n:11 ccepTau:11 II MapKoBoli H.B. 

«I1ccJie.I(OBaH11e oco6eHHOCTeH rny6oKOBO.I(HblX TeqeHl1H qepHoro MOp.sI Ha OCHOBe 

q11cneHHoro Mo.n:en11poBaH1151» npttH51TO cne.n:yIOJ..Uee 3aKJIIOqem1e. 

Ou;euKa BbIIlOJIHeHHOH COUCKaTeJieM pa60Tbl. 

,l],11ccepTau:1151 MapKoBoli H.B. ITOCB.sIJ..UeHa 11ccJie.I(oBaH11IO oco6eHHOCTeli 

rJiy6oKOBO.I(HbIX TeqeHl1H qepHoro MOp51 Ha OCHOBe pe3yJibTaTOB q11cneHHOro 

Mo.n:emipoBaH11.sI. 

AKTYaJibHOCTb TeMhI .n:11ccepTau:110HHOro 11CCJie.I(OBaHl151 OITpe.n:en51eTC51, B 

ITepBYIO oqepe.n:h, He.n:ocTaToqHott 113yqeHHOCThIO rJiy6oKOBO.IJ:HOH u11pKyn51u:1111 BO.I( 

qepHoro MOp51 11 OTCYTCTBl1eM e.n:11Horo qeTKOro ITpe.n:cTaBJieHl151 0 ee xapaKTepe 11 

CTPYKType. 

B .n:11ccepTau:110HHOH pa6oTe aBTOpOM np11MeHeH KOMTIJieKCHhIH ITO.I(XO.I( K 

peIIIeHl1IO TIOCTaBJieHHOH ITpo6neMbl. ,ll,JI51 11CCJie.I(OBaHl151 oco6eHHOCTeH 

rny6oKOBO.I(HhIX TeqeHl1H qepHoro MOp51 aHaJil1311pYffiTC51 pe3yJibTaTbI q11cJ1eHHhIX 

3KCnep11MeHTOB ITO BOCTip0113Be.n:eHl1IO .I(l1HaMIIKl1 qepHoro MOp.sI B pa3Jil1qHhie 

BpeMeHHhie 11HTepBaJihI ( OT HeCKOJ1hKl1X cyTOK .I(O HeCKOJihKIIX JieT ), C pa3HhIM 

npocTpaHCTBeHHblM pa3peIIIeHl1eM (5 11 1,6 KM ITO ropH30HTaJI11), C 

KJil1MaT11qecKl1Ml1, peanhHbIMI1 11 3KCTpeMaJibHhIMI1 aTMOC<pepHbIMH ycJIOBH51M11 . 
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,I(mr COIIOCTaBJieHI15I C pe3yJihTaTaMH qJ1cJieHHOro MO,n:err11p0Bamrn l1CII0Jlh3YI0TC5I 

,n:aHHbie MHOrorreTHHX apXHBOB HaTypHblX Ha6rr10,n:eHI1R. 

AHamB ITOJ£5I Tel.JeHHR B rrry6HHHhIX CJI05IX qepHoro MOp5I rrpOB0.LJ:HTC51 ITO 

pe3yJihTaTaM MO,n:err11p0BaHI15I, BbIITOJIHeHHOro Ha OCHOBe 1.JHCJieHHOR MO,n:errH 

MopcKoro r11.z:i:po<pH3H1IecKoro HHCTHTyTa P AH (MrI1), rrp11 :noM 11crronh3YI0Tc.sr 

Macc11BhI r11.z:i:pocptt3H1IecKttx napaMeTpoB BO.LJ: qepHoro Mop.sr, norry1IeHHhie KaK 

,z:i:ttccepTaHTOM, TaK Jil .n:pyrHMJil HCCJie,n:oBaTeJI5IMJil ( C KoppeKTHO ocpopMJieHHhlMJil 

COOTBeTCTBYIOI.IJ,I1MJil CChrnKaMH). ,I(aHHhie pac1IeTOB 3THX HCCJie,n:oBaTeneii He 

l1Cil0Jih30BaJIHCb HMH .z:i:rr.sr 011,eHKH rrry6oKOB0.LJ:Hh1X Tel.JeHHR qepHoro MOp.sr. 

06ne,n:ttHeHHe ,n:aHHhIX pa3HhIX 3KCrrepHMeHT0B B O.LJ:HOR pa6oTe II03BOJIHJIO aBTopy 

Ha MaKCHMaJihHO umpoKOH OCHOBe npoBeCTH o6pa60TKY H aHaJIJil3 

rH,n:pocptt3H1.JeCKHX norreH H 6orree ,n:eTaJihHO paCCMOTpeTh oco6eHHOCTH H 

npocTpaHCTBeHHO-BpeMeHHyIO Jil3MeH1.JJi1BOCTh rrry6oKOB0.LJ:HOR .LJ:HHaMHKH qepHoro 

MOp5I. 

TpaHccpopMau;tt.sr TpexMepHhIX rtt.z:i:pocptt3H1IecKHX norreii qepHoro Mop.sr npH 

B03.LJ:eHCTBJilH Ha Mope «KBa3HTpOI1Jil1.JeCKOro» U:HKJIOHa paHee He ttccrre,n:oBarrach H 

l13Yl.JaeTC5I B .LJ:HCcepTaQHOHHOH pa6oTe BnepBhie. 

I1cIIOJih3yeMbie B .LJ:HCCepTaQHJil apxHBhI ,n:aHHhIX HaTypHbIX Ha6nIO,n:eHHR .LJ:JUI 

ou;eHKH rrry60K0BO.LJ:HOH u;HpKyrr.sru;ttH paHee He aHarrtt3ttpoBarrttch H BnepBhie 

npHMeH5IIOTC5I .LJ:JI51 ee HCCJie,n:oBaHI15I. 

,[(11ccepTau;H.sr MapKOBOH H.B. «I1ccrre.n:oBaHtte oco6eHHOCTeii 

rny6oKOB0.LJ:HbIX Tel.feHHR qepHoro Mop.sr Ha OCHOBe 1.JJilCJieHHOro MO,n:enttpoBaHH51» 

no o6neMy BhIIlOJIHeHHhIX JilCCJie,n:oBaHttii, H0BH3He pe3yJihTaTOB, HaylfHOMY Jil 

rrpaKTJill-IeCKOMY 3Ha1.feHJi1IO OTBelfaeT Tpe6oBaHJil5IM Il. 9 fioJIO)l{eHJil5I O nop.sr,n:Ke 

rrpHCY)K.LJ:eHH5I y_1IeHbIX CTeneHeH, npe,z:i:b5IBJI5IeMbIM K KaH,z:i:tt,z:i:aTCKJilM 

.LJ:H ccepTau;n.srM. 

Jluquoe yqacTue COHCKaTeJIH B noJiyqeuuu pe3yJihT3TOB, H3JIOiKeHHhIX B 

.r.uccepTau;uu. 

ITocTaHOBKa 3a.z:i:a"l.[ 11 Bh16op TeMaTHKH .z:i:11ccepTau;ttoHHoro 11ccrre,n:0BaHtt.sr 

ocyI.IJ,eCTBJI5IJIMCh COBMeCTHO C pyKoBo,n:ttTeneM .LJ:. <p.-M. H. 
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c.r . .ll:eMbIIIIeBbIM. AHamnHqecKHH o63op ITpe.[(IIIeCTBYIOII(HX pa6oT ITO TeMe 

.[(HCCepTaU,HH ITp0BO.[(I1JIC5I COHCKaTeJieM caMOCT051TeJibHO. 06cy)l(.[(eHHe 

pe3yJibTaTOB OT.[(eJibHhIX :nanoB HCCJie.[(OBaHH5I H <popMynHpOBKa BbIBO.[(OB 

ocym:ecTBJI5IJIHCb COBMeCTHO C HayqHbIM PYKOBO.[(HTeJieM H coaBTOpaMH HayqHbIX 

ny6nttKau,Hii. 

ITpH MO.[(eJIHpOBaHHH KJIHMaTHqecKoii U,HPKYJI51U,HH BO.[( qepHoro MOp51 

COHCKaTeJieM ITpOBe.[(eH aHaJIH3 H ycTaHOBJieHbI oco6eHHOCTH rH.[(p0cpH3I1qecKHX 

ITOJieii qepHoro MOp51, ITOKa3aHO HaJIHqHe ITO.[( OCHOBHbIM TIHKHOKJIHHOM 

Me30MaCIIITa6HbIX BHXpeBbIX CTPYKTYP pa3Horo 3HaKa 3aBHxpeHHOCTH H HX 

ITpOCTpaHCTBeHHO-BpeMeHHa5I H3MeHqHBOCTb, o6Hapy)l(eHbI rny6oKOBO.[(Hbie 

TeqeHH51 aHTHU,HKJIOHHqecKOH HaITpaBJieHHOCTH . 

.z:_i:n51 ITO.[(TBep)l(.[(eHH5I nonyqeHHbIX ITPH pacqeTe KJIHMaTHqecKoii 

U,I1PKYJI51U,HH qepHoro MOp5I oco6eHHOCTeiI rny6oKOBO.[(HbIX TeqeHHH COHCKaTeJieM 

ITpe.[(JIO)l(eHa H.[(e5I COBMeCTHOro paCCMOTpeHH5I pe3yJibTaTOB p5I.[(a qlfcJieHHbIX 

3KCITepHMeHTOB, ITpOBe.[(eHHbIX .[(JJ5I pa3JIHqHbIX BpeMeHHbIX HHTepBaJIOB, C pa3HbIM 

aTMOC<pepHbIM <popCHHrOM H ITpOCTpaHCTBeHHbIM pa3peIIIeHHeM, HX aHaJIH3 H 

COITOCTaBJieHHe c MaKCHMaJibHbIM KOJIHqecTBOM .[(aHHbIX HaTypHbIX Ha6JIIO.[(eHHH. 

ITpH o6pa60TKe .[(aHHbIX ITporHOCTHqecKHX qlfcJieHHbIX 3KCITepHMeHTOB Ha 

MeJIKOH ceTKe (1,6 KM) COHCKaTeJih npHHHMaJI HeITocpe.[(CTBeHHOe yqaCTHe B 

aHaJIH3e pe3yJihTaTOB pacqeToB, no.[(rOTOBKe .[(aHHhIX H3MepeHHH 6yeB ARGO H 

BaJIH.[(aU,HH Ha HX OCHOBe pe3yJibTaTOB qlfcJieHHOro MO.[(eJIHpOBaHH5I, B o6cy)l(.[(eHHH 

H <popMynHpOBKe BbIBO.[(OB. 

06pa6oTKa 11 aHaJII13 ITonyqeHHhIX paHee .[(aHHhIX MHoroneTHero 

peTpocneKTHBHoro aHan113a .[(JI5I 11ccne.[(0BaHH5I rny60K0BO.[(Hoii U,HPKYJI5IU,I1H 

qepHoro MOp5I Bb1IIOJIH5IJII1Cb COI1CKaTeJieM caMOCT05ITeJibHO. 

ITo.[(rOTOBKa I1 ITpOBe.[(eHHe q11cneHHoro 3KcnepI1MeHTa ITO MO.[(eJI11p0BaHI1IO 

rH.[(pO<pH3HqecKHX ITOJieH qepHoro MOp5I npH ITp0X0)1(.[(eHI1H aTMOC<pepHoro 

«KBa3I1Tp0ITHqecKoro» U,I1KJIOH a ITpOBO.[(HJIHCb COHCKaTeJieM caMOCT051TeJibHO. 

AHaJIH3 H I1HTepITpeTau,m1 pe3yJibTaTOB pacqeTa, HCCJie.[(OBaHHe TpaHc<popMaU,HH 
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rny6oKOBO.IJ:HbIX Teqem-IH ITO.IJ: B03.IJ:eHCTBHeM 3KCTpeManbHOro BeTpa ITpOBO.IJ:HJIHCb 

npH Henocpe.r:i:CTBeHHOM H aKTHBHOM yqacTHH COHCKaTem1. 

CoHCKaTeJib ITpHHHMana HeITocpe.r:i:cTBeHHOe yqacTHe B opraHH3aQHH H 

npoBe.r:i:eHHH pa6oT no ou:eHKe rny6oKOBO.IJ:HbIX TeqeHHH qepHoro MOp51 Ha OCHOBe 

apXHBOB .r:i:aHHblX HaTypHbIX Ha6mo.r:i:eHHH (H3MepeHHH CKopocTeH TeqeHHH H3 

EaHKa OKeaH0rpacp11qecKI1X .r:i:aHHbIX MrH, HaXO.IJ:511U:HXC51 B OTKpbITOM .IJ:OCTyITe 

.r:i:aHHhIX H3MepeHHH 6yeB ARGO, a TaK)Ke .r:i:aHHbIX CTD-H3MepeHHH Ha 

qepHOMOpCKOM IlOJIHrOHe «reneH.IJ:)KHK» HHCTHTyTa OKeaHOJIOrHH 

HM. II.II. lll11pIII0Ba PAH (HO PAH). CoBMeCTHO c COTPY.IJ:HHKaMH MrH H HO 

P AH COHCKaTeJib aKTHBHO pa6oTana Ha.r:i: cpopMHpoBaHHeM ITJiaHOB Hccne.r:i:oBaHHH, 

aHMI130M H HHTepITpeTaQHeH pe3yJihTaTOB, cpopMynHpOBKOH BbIBO.IJ:OB. 

06o6w:eHHe HTOrOB KJIHMaTHqecKoro, ITpOrHOCTHqecKHX q11cJieHHbIX 

3KCITepHMeHTOB H peTpOCITeKTHBHOro aHMH3a, COITOCTaBJieHHe C ou:eHKaMH 

rny6oKOBO.IJ:HbIX TeqeHHH ITO .r:i:aHHbIM HaTypHbIX Ha6mo.r:i:eHHH BbIITOJIH51JIOCb 

COHCKaTeJieM caMOCT051TeJibHO. 

CTeneHh JJ.OCTOBepuocTH pe3yJihT3T0B npoBeJJ,eHHhIX HCCJieJJ,OB3HHU. 

Bee q11cneHHbie 3KCITepHMeHTbI, pe3yJibTaTbI KOTOpbIX paccMaTPHBalOTC51 B 

pa6oTe, BbIITOJIHeHbI Ha OCHOBe q11cneHHOH MO.IJ:eJIH .IJ:HHaMHKH qepHoro MOp51 

MrH. qHCJieHHa51 MO.IJ:eJib MrH 51BJI51eTC51 BepH<pHU:HpOBaHHbIM HHCTpyMeHTOM, 

CITOC06HbIM .IJ:OCTOBepHO BOCITp0H3BO.IJ:I1Tb U:HPKYJI51QHIO qepHOMOpCKHX BO.IJ:. 3To 

IIO.IJ:TBep)K.IJ:eHO pe3yJihTaTaMH MHoroq11cneHHbIX q11cneHHbIX pacqeTOB, 

npoBe.IJ:eHHbIX paHee B p51.z:i:e HaQHOHMbHbIX H Me)K.z:i:yttapo.z:i:HbIX npoeKTOB. 

_nn51 ou:eHKH pe3yJibTaTOB Mo.r:i:enHpOBaHH51 rny6oKOBO.IJ:HbIX TeqeHHH 

.IJ:OIIOJIHHTeJibHO 6bIJIH rrpoBe.IJ:eHbl pacqeTbl KJII1Man1qecKOH U:HPKYJI51QHH ITO 

MO.IJ:emf HHCTHTyTa BbJqH CJIHTeJibHOH MaTeMaTHKH (I1BM), KOTOpbie TaK)Ke 

IIOKa3aJIH HanHqHe rronyqeHHbIX B .IJ:HCcepTaQHOHHOM HCCJie.IJ:OBaHHH 

rny6oKOBO.IJ:HbIX TeqeHHH aHTHU:HKJIOHHqecKOH HarrpaBJieHHOCTH. B paMKax 

rrpoeKTa P<l><l>H 18-05-00353 _ A «Hccne.r:i:oBaHHe rny6oKOBO.IJ:HOH U:HPKYJI51QHH 

qepHoro MOp51 Ha OCHOBe pe3yJihTaTOB MYJibTI1MO.IJ:eJibHbIX q11cneHHbIX 

3KCITepHMeHTOB H .r:i:aHHblX HaTypHbIX Ha6n10.r:i:eHI1H» (2018-2020 rr.) BbIITOJIH51eTC51 
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conocTaBJieHHe pe1ynoTaTOB qHCJieHHOfO Mo.n:enttpoBaHH~ rny6oKOBO.IJ:HOM 

uttpKyn~UHH qepHoro Mop~ Ha ocHoBe qeThipex "[mcneHHhIX Mo.n:eneM (MrI1, 

l1BM-I10, INMOM, NEMO) H .n:aHHhIX Ha6mo.n:eHHM. Pe1ynoTaThI pacqeToB no 

YKa3aHHbIM Mo.n:em[M ITO.IJ:TBep.IJ:HJIH HanHqHe CXO)l(HX oco6eHHOCTeM non~ 

CKOpOCTH Ha rny6oKOB0.IJ:HbIX ropH30HTax, B "llaCTHOCTH, Te"l!eHHM 

aHTHUHKJIOHHqecKOM HanpaBJieHHOCTH y ceBepoKaBKa3CKOro no6epe)l(b~, KOTOpbie 

nO.IJ:TBep)l(.IJ:aIOTC~ H3MepeHH~MH . 

Pe1yn0TaT0I ·pac"l!eTOB KJIHMan 1qecKHx noneM H peTpocrreKTHBHoro aHanH3a 

rtt.n:poq:>H3H"l!ecKHX noneM qepHoro Mop~, paccMaTpHBaeMhie B .z:i:ttccepTaUHH, 

nonyqeHbI C ycBOeHHeM B "l!HCJieHHOM MO.IJ:eJIH .n:aHHbIX HaTypHbIX H3MepeHHH. 3To 

o6ecne"l!HJIO cornacoBaHHOCTb paccqHTaHHhIX H Ha6mo.n:eHHbIX 3HaqeHHM H 

peanHCTHqHOCTb BOCnpOH3Be.n:eHHbIX noneM. Pe1ynhTaThI nporHOCTH"l!eCKHX 

pacqeTOB Ha ceTKe 1,6 KM 6brnH BailH.IJ:HpOBaHbl C HCITOJib30BaHHeM .n:aHHbIX 

H3MepeHHH TeMnepaTypoI H coneHOCTH 6yeB-npoqrnneMepoB ARGO, "l!TO 

n03BOJIHJIO oueHHTb MO.IJ:eJihHbie ITOJI~ KaK .IJ:OCTOBepHbie H HCCJie.IJ:OBaTh HX 

CTPYKTYPY Ha rny6oKOBO.IJ:HhIX ropH30HTax. 

~OCTOBepHOCTb HayqHbIX noJIO)l(eHHM tt BbIBO.IJ:OB anpo6ttpoBanacb Ha 

60JibllIOM KOJIHqecTBe Hay"l!HbIX MeponpH~THH. 

HayqnaH HOBH3Ha pe3yJibTaTOB npoBe)];eHHbIX HCCJleLJ;OBaHHH. 

BnepBbie .IJ:JI~ HCCJie.IJ:OBaHH~ oco6eHHOCTeM rny6oKOBO.IJ:HbIX Te"l!eHHM 

qepHoro MOpH npoBe.n:eH KOMnneKCHbIH aHanH3 .n:aHHbIX KJIHMaTH"lleCKoro H 

nporHOCTH"l£eCKHX pac"l!eTOB, a TaK)l(e peTpocneKTHBHOro aHanH3a Ha OCHOBe 

MO.IJ:eJIH MrI1 tt apXHBOB .n:aHHbIX HaTypHbIX Ha6mo.n:eHHM. 

BnepBbie npoBe.n:eHa COBMeCTHa~ oueHKa H CTaTHCTffl:IeCKHM aHanH3 .n:aHHbIX 

rny6oKOBO.IJ:HhIX H3MepeHHH CKOpOCTH TeqeHHM qepHoro MOpH, nonyqeHHbIX B 

pa3HbIX peMcax Ha HayqHO-HCCJie.IJ:OBaTeJibCKHX cy.n:ax B nepHO.IJ: 1960-2016 rr. tt 

co.n:ep)l(am:HXCH B BaHKe OKeaHorpacpHqecKHX .n:aHHblX MrI1. 

IIpoBe.n:eHa o6pa6oTKa Han6onee nOJIHOf'O no cpaBHeHHIO c npe.IJ:bI.IJ:YlUHMH 

pacqeTaMH MaccnBa .n:aHHhIX Ha6JIIO.IJ:eHHH 16 6yeB-npocpnneMepoB ARGO, 

.n:peHq:>OBaBIIIHX B qepHOM Mope B 2005-2015 rr. Ha ropH30HTax 450 M H 6onee, 
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paccq11TaHI,I cpe,n:H11e CKOpOCTl1 .D:Bl1)1{eHl151 6yeB. Ha OCHOBe rronyqeHHbIX 

pe3yJihTaTOB ycTaHOBJieHO, lfTO CKOpOCTl1 TeqeHl1H rro.n: OCHOBHbIM IIl1KHOKJil1HOM 

HaXO.D:51TC51 B .n:11arra30He 3-6 CMIC, .D:OCT11ra51 3HaqeHl1H 15-20 CM/c. ITOKa3aHO, qTo 

3Hal.fl1TeJibHOe KOJIWieCTBO (20- 45%) IIOJiyqeHHbIX ,n:aHHbIX O CKOpOCTl1 TeqeHl1H 

rrpeBbII1IaeT 5 cM/c. ITo,n:TBep)l{,n:eHO HaJIWrne ce30HHOH l13MeHql1BOCTl1 (311MHero 

yc11JieH1151) rJiy6oKOBO.D:HbIX Tel.feHl1H 11 ycTaHOBJieHa rrpeo6Jia,n:aIOIIIa5I 

U:11KJIOHl1qecKa5I HarrpaBJieHHOCTb rrepeHoca. I1oKa3aHbI HaJil11.fHe H xapaKTepHbie 

paiioHhI cpopM11poBaH115I B11xpeBhIX cTpyKTYP pa3Horo 3HaKa 3aB11xpeHHOCT11 H 

TeqeHl1H, pacrrpOCTPaH51I0lll11XC51 B.D:OJib CBaJia rJiy611H. 

~JI51 qepHoro MOp51 IIOCTpoeHbl TpexMepHbie KJil1MaT11qecK11e IIOJI5I ypoBH5I, 

TeMrrepaTypbI, COJieHOCTl1 11 CKOp OCTH TelfeHHH Ha Ka)l{,n:bie cyTKH ro.n:a C ycBOeHHeM 

,n:aHHbIX Ha6JIIO,n:eHHH TeMrrepaTypbl 11 COJieHOCTH B q11cJieHHOH MO,n:eJIH MrI1. 0Hl1 

11MeIOT yJiyqllieHHOe rrpocTpaHCTBeHHOe pa3peI1IeHHe (5 KM ITO rop1130HTaJIH) no 

cpaBHeHHIO C rrpe,n:bI.D:YIII11M (15 KM) Bap11aHTOM KJil1MaTa, qTo II03BOJil1JIO 6oJiee 

rro,n:po6Ho socrrpoH3BecTH H 11ccJie,n:osaTb CTPYKTYPY KJI11MaT11T.feCKHX Teqett11:ii B 

rny6HHHbIX CJI05IX. BrrepBbie ycTaHOBJieHO HaJIHqHe KJil1MaT11qecKl1X TeqeHl1H 

aHT11U:11KJIOHHqecKOH HarrpaBJieHHOCTH, pacrrpocTPaH51IOllIHXC5I B.D:OJib 

MaTepHKOBoro CKJIOHa. 

BnepBbie npoBe,n:eH cpaBHl1TeJibHblH aHaJIH3 rJiy6oKOBO.D:HblX TeqeHl1H 

qepHoro MOp5I .D:JI51 pa3HbIX BpeMeHHbIX HHTepBaJIOB (KJIHMaTHqecKl1X TIOJieH C 

ro,n:OBbIM rrepHo,n:oM, pe3yJihTaTOB rrporHOCTHqecKl1X pacqeTOB r11,n:po<l>H3HqecKl1X 

JIOJieH qepHoro MOp51 B 2006, 2010, 2011 H 2013 rr. Ha MeJIKOH CeTKe 1,6 KM H 

,n:aHHbIX 21-JieTHero peaHaJIH3a rH,n:po<l>H311qecKHX IIOJiett). ITpe,n:cTaBJieHbI 

ocHOBHbie oco6eHHOCT11 TpexMepHoii CTPYKTYPhI rJiy6oKOBO.D:HbIX TeqeH11:ii . 

Y CTaHOBJieHO HaJIHqHe Y3KHX TeqeHHH aHT11U:HKJIOHl1qecKOH HanpaBJieHHOCTl1 

B.D:OJib MaTepHKOBOro CKJIOHa qepHoro MOp5I BO BCex pacqeTaX, IIOKa3aHa HX 

JIOKaJil13aU:H51 H 113MeHqHBOCTb. 

ITo,n:TBep)l{,n:eHO Ha OCHOBe aHaJI113a apxHBHblX ,n:aHHbIX MHOroJieTHl1X 

rJiy60KoBO.D:HhIX Ha6JIIO,n:eHHH HaJIWIHe HeperyJI51pHbIX Y3KHX c TpyttHbIX TeqeHHH 

aHT11U:11KJIOHHqecKOH HarrpaBJieHHOCTH, 
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ceBepoKaBK33CKoro no6epe)Kh5I Ha ropH30HTax 250 M H 6onee, KOTop1>1e 61>rnH 

o6Hapy)KeHhI no .pe3yn1>TaTaM M O)],eJihHhlx pac11eToB. L(n5I 3Toro npoBe)],eHa 

o6pa6oTKa CTD-Ha6mo.neHHM Ha qepHoMopcKOM noJmroHe HO P AH 

«feneH)],)1(11K» 11 )],aHHhIX 6 y eB ARGO, a TaK)Ke paccMoTpeHhI ,IJ,aHHhie 

rny6oKOBO)],HOro npoqrnnHpOBaHl15I CKOpOCTl1 Te11eHl1H C nOMOllJ,hlO 30H,I1,11py10lll,ero 

KOMnJieKca «AKBanor». 

BnepBbie nOK33aHO (Ha n p11Mepe «KB3311TponH11ecKoro» U:11KJIOHa 25-

29 CeHT5I6p5I 2005 r.) BJ1115IHl1e 3KCTpeMaJihHOro BeTpOBOro B03)],eHCTBl15I Ha 

TpexMepHyIO )],11HaMl1KY BO)], qepHo r o MOp5I, BKJ1I011a5I none Te11eHl1H B rny6HHHhIX 

CJ105IX. Y CTaHOBJieHO, 11TO OTKJil1K MOp5I B 30He ,IJ,eHCTBl15I «KB3311Tpon1111ecKoro» 

U:HKJIOHa Bhipa)KaJIC5I B o6p33oBaHl111 U:11KJIOHl111eCKOrO B11Xp5I C MOllJ,HhIM 

anBenn11HroM B ero u:eHTPe, 11HTeHcmpHKau:11H cTpyilttoro Te11eHH5I B)],OJih rpaHHU: 

6acceilHa, 11 cyllJ,eCTBeHHOM (B H eCKOJihKO p33) yBeJIH11eHHH CKOpOCTl1 Te11eHl1H no 

BCeH rny611He. I10K33aHO, 11TO HM nyJihCHOe BeTpOBOe B03,IJ,eHCTBHe MO)KeT 5IBJI5IThC5I 

O,IJ,HOH H3 Bep05ITHhIX npwmH TPaHC<:pOpMaU:H11 Te11eHHH B rny6HHHhIX CJI05IX. 

IlpaKTuqecKaH 3HaquMOCTb pe3yJihT3T0B npoBe,l),eHHblX HCCJie.[l,OB3HHU. 

PaCC11HTaHHhIH MaCCHB KJIHMaTH11eCKHX rH)],pO<:pH31111eCKl1X noneH qepHoro 

MOp5I npHMeH5IeTC5I ,IJ,J15I H3y 11eHH5I rO,IJ,OBoro XO)],a rH,I1,ponorH11ecKHX napaMeTpOB 

qepHoro MOp5I. OH Ba)KeH ,IJ,J15I n ocJie)],yIOllJ,ero MO)],eJIHp0BaHH5I <:pH3H11eCKHX H 

3KOJIOrH11eCKHX 

KOMnJieKCHhIX 

npou:ecco B B 6acceiltte, 

( <:pH3HK0-6HOJIOr 1111eCKHX, 

MO)KeT CJIY)Kl1Th 633HCOM 

<:pH3HKO-XHMH11eCKHX H 

)],JI5I 

T.n.) 

HCCJie,IJ,OBaHHH, a TaK)Ke MO)KeT 6hITh HCI10Jih30BaH )],J15I 3a)],aHmr Ha11aJihHhIX HIHJIH 

KpaeBbIX noneH npH npoBe)],eHHH 11HCJieHHhlX 3KCnepHMeHTOB. 

TpexMepHhie r H,IJ,pO<:pH3H11e CKH e I10J15I qepttoro MOp5I, peKOHCTpyttpoBaHHbie 

)],J15I nepHO,IJ,a npOX0)1(,IJ,eHH5I Ha)], aKBa'ropHeH aTMOC<:pepHoro «KB33HTp0I1H11eCKoro» 

U:HKJIOHa 25-29 ceHT5I6p5I 2005 r., npHBe)],lllero K npHOCTaHOBKe HaBHrau:HH B 10r o-

3ana,IJ,HOH 11aCTH MOp5I, BOCnOJIH5IIOT H e)],OCTaTOK HH<:pOpMaU:HH O COCT05IHHH 

MOpCKOH cpe)],hI BO BpeM 5I aHoMaJihHOro aTMOC<:pepHoro B03,IJ,eHCTBH5I, KOr)],a 

)],aHHbie KOHT aKTHhIX Ha6J1IO,IJ,em1H n paKTH 11eCKH OTCYTCTBOBaJIH, a )],aHHhie co 
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crryTHHKOB 6ornH MaJIOI1pHrO;:(Hbl ;:i:m1 HCCJie;:(OBamur BCJie;:(CTBHe Bbl COKOH 

o6naqHOCTH. 

B pe3)'JibTaTe KOMrrneKCHOro paccMOTpeHH51 pe3ynoTaTOB qlfcJieHHbIX 

3KCTiepttMeHTOB 11 o6pa60TKH ,z:i:aHHbl X HaTypHbIX Ha6mo;:i:eHHH yToqHeHbI 

Tipe,z:i:cTaBJieHHH 06 oco6eHHOCTHX TIOJI51 TeqeHHH TIO;:( OCHOBHhlM ITHKHOKJIHHOM 

qepHoro MOp51. I1oKa3aHO, qTo no BCeM Ha6opaM ;:i:aHHbIX MaKCHMaJibHbie CKOpOCTH 

TIO;:( OCHOBHblM TIHKHOKJIHHOM MoryT COCTaBJIHTb ;:(O 15-20 CM/c. 0HH .IJ:OCTHraIOTC51 

B CHHOTITHqecKHxlMe30MaCIIITa6HblX BHXpHX H Y3KHX CTPYHHblX TeqeHH51X, 

pacTipocTpaH51IOIIIHXC51 B;:(OJib MaTepHKOBOro CKJIOHa. 

IJ,eHHOCTh uaytJHblX pa6oT COHCKaTeJUI. 

U:eHHOCTb HarrnoIX pa6oT COHCKaTeJI51 3aKJIIOqaeTC51 B pa3HOCTOpOHHeM H 

Hatt6onee ITOJIHOM Ha cerO;:(HHIIIHHH ,z:i:eHb H3JIO)KeHHH pe3ynoTaTOB HCcne;::i:oBaHH51 

rny6oKOBO;:(HbIX TeqeHHH qepttoro MOp51. 0HH Tipe,z:i:cTaBJieHbI B 56 Ha)"!HblX 

rry6nttKar.urnx, H3 KOTOpbIX 18 CTaTeH B peu,eH3ttpyeMbIX )KYPHaJiax H c6opHHKax 

Ha)"!HbIX TPY.IJ:OB H 38 Te3HCOB H MaTepttaJIOB Ha)"!HbIX MepoTipH51THH 

HaI.J,HOHaJibHOro tt Me)K;::i:yttapo;::i:Horo ypoBHH. Cpe;::i:tt pa6oT aBTOpa - Hay1-1Hble 

Tiy6nttKaI.J,HH, I10CB51IIIeHHbie rro;::i:po6HOMY OCBeIIIeHHIO OT;:(eJibHblX BOI1pOCOB 

rny6oKOBO;:(HOH ;:(HHaMHKH qepHoro MOp51 ( ou,eHKa CKOpOCTH rny6oKOBO;:(HblX 

Te1-1eHHH Ha OCHOBe ,z:i:aHHblX KOHTaKTHblX H3MepeHHH, aHaJIH3 pe3yJioTaTOB 

1-IHCJieHHbIX 3KCTiepttMeHTOB ITO MO;:(enttpOBaHHIO rtt;::i:po<pH3H1-leCKHX rronett 

qepHoro MOpH, BaJII1;:(aI.J,H51 pacqeTOB C IIOMOIIIblO ,z:i:aHHbIX HaTypHbIX Ha6JIIO;:(eHHH, 

,z:i:eTaJibHbIH aHaJIH3 perHOHaJibHbIX oco6eHHOCTeH Te1-1eHHH rro;::i: OCHOBHbIM 

ITHKHOKJIHHOM). P5l;:i: pa6oT COHCKaTeJI51 TIOCB51IIIeH o6o6IIIeHHI0 pe3ynoTaTOB 

co6CTBeHHblX 1-IHCJieHHblX 3KcrrepttMeHTOB H ou,eHOK CKOpOCTeH rny6oKOBO;:(HbIX 

TelJeHHH Ha OCHOBe HaTypHbIX ;:i:aHHbIX H COIIOCTaBJieHHIO HX C rrony1-1eHHblMH 

;::i:pyrttMH aBTOpaMH pe3yJioTaTaMH. no HTOraM KOMITJieKCHOro aHaJIH3a pacqeTHbIX 

,z:i:aHHblX H pe3yJioTaTOB HaTypHbIX Ha6JIIO;:(eHHH aBTOpOM 6orna rrony1-1eHa H0Ba5I 

HH<pOpMaI.J,H51 0 CTPYKType H rrpocTpaHCTBeHHO-BpeMeHHOH H3MeH1-IHB0CTH I10JI51 

CKOpOCTH rro;::i: OCHOBHbIM ITHKHOKJIHHOM, paCIIIHpHI0IIIa5l rrpe;::i:cTaBJieHH51 0 
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rny6oKOB0.Il,HhIX TeLJ:emrnx H TpexMepHOH CTPYKType IIOil51 CKOpOCTH BOJl: 1IepHoro 

MOp51 B u:enoM. 

Cneu;uaJibHOCTh, KOTOpon COOTBeTCTByeT )],HCcepTau;uH. 

,[(11ccepTaU:HOHHa51 pa6oTa COOTBeTCTByeT rracrropTy crreu:ttanhHOCTH 

25.00.28 - «oKeaHonormrn, OTpacnh HayK - <pH3HKO-MaTeMaTHLJ:eCKHe HayKH. 

IIOJIHOTa H3JimKeHHH MaTepuaJIOB )],HCCepTau;uu B pa6oTax, 

ony6JIHK0BaHHb1X COHCKaTeJieM. 

ITo TeMe .n11ccepTau:m1 B coaBTOpCTBe orry6nHK0BaHO 56 HayLJ:HhIX pa6oT, H3 

KOTOphIX 15 CTaTeH. B peu:eH3HpyeMhIX HayLJ:HhIX )l(ypHanax [1-15], 3 CTaThH B 

peu:eH3HpyeMhIX c6opHHKax HayLJ:HhIX TPY.II.OB [16-18] H 38 Te3HC0B H MaTepHanOB 

.II,OKila.II,OB Ha BcepoCCHH.CKHX H Me)l(.II,yHapo.II,HhIX KOH<pepeHU:H51X. 

Tpe6oBaHH51M BAK rrp11 M11Ho6pttayK11 PoccHH y.noBneTBOp51IOT 8 pa6oT [1-

8]. B HX LJ:HCile 4 pa60ThI [1--4] B peu:eH3HpyeMhIX HaYLJ:HhIX H3.II,aHH51X, BXO.II,51Iu:HX B 

HayKoMeTpHLJ:eCKHe 6m:01 SCOPUS [l, 4] H Web of Science [2, 3], 2 pa60T:01 B 

peu:eH3HpyeMhIX HaYLJ:HhIX 113.II,aHHSIX, BXO.II,51Iu:HX B rrepeLJ:eHh 113.II,aHHH BAK rrpH 

Mtttto6pttayKH PocCHH, B KOTOphIX .II,Oil)l(HhI 6oITh orry6nHK0BaHhl OCHOBHhie 

HayLJ:Hhie pe3yn:0TaT0I .II,HCCepTaU:HH. Ha COHCKaHHe yqeHOH. CTerreHH KaH.II,H,n:aTa 

HayK, Ha COHCKaHHe yqeHOH. CTerreHH .Il,OKTOpa HayK [5, 6] 11 2 pa6oThl [7, 8] B 

H3.II,aHH51X, COOTBeTCTBYIOiu:HX II. 10 ITocTaHOBileHUSI ITpaBHTenhCTBa PocCHH.CKOH. 

<!>e,n:epaU:HH OT 30 HI0Il5I 201 4 r. N2-723 «06 oco6eHHOCT51X rrpHCY)l(LJ:eHH51 yqeHhIX 

CTerreHeH. H rrpHCBOemrn yqeHhIX 3BaHHH. IlHU:aM, rrpH3HaHHhIM rpa)l(,n:aHaMH 

PocCHH.CKOH. <l>e.nepau:1111 B CB513H C rrpHH51THeM B PocCHH.CKYIO <!>e,n:epau:HIO 

Pecrry6nHKH KpoIM H o6pa30BaHHeM B COCTaBe PocCHH.CKOH. <l>e.nepaU:HH HOBhIX 

cyfr:oeKTOB -Pecrry6nHKH Kp:oIM 11 ropo,n:a cpe,n:epan:oHoro 3HaqeHH51 CeBacTorron51». 

Cmambu e peiJe1-t3upyeMbZX :»eyp1-tanax: 

1. Demyshev S.G. A nalysis of the Black Sea climatic fields below the main 

pycnocline obtained on the basis of assimilation of the archival data on temperature 

and salinity in the numerical hydrodynamic model/ S.G. Demyshev, V .A. Ivanov, 

N.V. Markova // Physical Oceanography. - 2009. - Vol. 19, Iss. 1. - P. 1- 12. -

DOI: 10.1007/sl 1110-009-9034-x 
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rnen1>cp0Boii 30H MOp51. - CeBacTorronh: MfTI, 2016. - Bnrn. 4. - C. 4 -9. 

16. ,[(eMbIIIIeB c.r. PacqeT TeqeHHH B llepHOM H MpaMOpHOM MOp51X C 

yqeTOM peK H rrponHBOB Ha OCHOBe TpexMepHOH Hem,rneiiHOH MO,n:enH / 

c.r. ,[(eMhillleB, C .B. ,[(oBra51, O .A. ,[(1>1M0Ba, H.B. MapKosa // C11cTeM1>1 KOHTpon51 

oKpy)l(aIOIUeii cpe,n:1>1. - CeBacTorron1>: 3KOCI1-r11.n:pocp11311Ka, 2005. - C . 183- 186 . 

17. MapKosa H.B. TepMoxanHHHhie 11 ,n:11HaM11qecK11e oco6eHHOCTH 

KJIHMaT11qecK11x rroneii llepHoro MOp51 B paiioHe ceBepo-KaBKa3CKoro rro6epe)l(h51: 

aHanH3 pe3yJihTaTOB Mo,n:en11poBaHH51 H cpaBHeHHe C ,n:aHHhIMH Ha6n10,n:eHHH / 

H .B. MapKoBa, O.A. ,[(1>1M0Ba // 3KonorH51. 3KoHOMHKa. I1HcpopMaTHKa. T.2: 

C11cTeMHhIH aHanH3 H Mo,n:em1p0 BaHHe 3KOHOMHqecKHX H 3KOJior uc:1eCKHX CHCTeM. 

C6. cTaTeii. - PocToB-Ha-,[(oHy : J13,n:-B0 IO)l(HOro cpe,n:epan1>Hor o yH11Bepc11TeTa, 

2015. - C . 60 1- 608. 

18. MapKoBa H.B. 0 TeqeHH51X B 30He KOHTHHeHTanhHoro cKnoHa llepHoro 

Mop51: pe3yn1>TaT1>I q11cneHHhIX 3Kcrrep11MeHTOB / H .B. MapKoBa, O.A. ,[(1>1Mosa // 

3KOJIOfH51. 3KOHOMHKa. I1HcpopMaTHKa. T.2: CIICTeMHhIH aHanH3 H MO,n:enHpOBaHHe 

3KOHOMHqecKHX H 3KOJIOr11qecKHX CHCTeM. C6. CTaTeii. - PocTOB-Ha-,[(oHy: I13,n:-Bo 

IO)l(Horo cpe,n:epan1>Horo y mrnepc11TeTa, 2016. - C. 137-146. 

11,HTHpOBaHirn MaTep ttanoB H OT,n:eJibHhIX pe3yJinTaTOB .n:pyr11x aBTOpOB B 

.n:11ccepTaUIIH ocpopMJieHbl COOTBeTCTBYIOIUHM o6pa30M. Pe3yJinTaTbl 

.n:11ccepTaUHOHHOH pa60Thl B ITOJIHOH Mepe orry6JIHKOBaHhl B peueH3I1pyeMbIX 

HayqH1>1x 111,n:amrnx, y ,n:oBJieTBOpHIOIUHX Tpe6oBaHHHM BAK Pocc11iicKoii 

<De,n:epau1111. 

,[(11ccepTaUHH «Hccne,n:oBaHHe oco6eHHOCTeii rny6oKOBO.D:HbIX TeqeHHH 

llepHoro MopH Ha ocHoBe q11cneHHoro Mo,n:en11poBaHHH» MapKoBoii HaTanhH 
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BJJa,II,HMHpOBHhl peKOMeH,IJ,yeTC5I K 3aIIJ,HTe Ha COHCKaHHe yqeHOH CTeneHH 

KaH)],H)],aTa <pH3I1KO-MaTe aT11qecKI1X HayK no cneIJHaJJhHOCTH 25.00.28 -

«oKeaHonormrn. 

3aKJJI0qeHI1e npHH.sITO Ha 3aCe,II,aHI1H 06IIJ,el1HCTI1TYTCK0f0 HayqHoro 

ceM11Hapa <!>e,II,epanhHoro rocy,II,apcTBeHHoro 6IO,IJ,)KeTHoro yqpe)K)],eHI15I HayKtt 

<!>e,II,epanbHoro 11ccJie,II,0BaTeJI1>CKoro u:eHTpa «MopcKoiI r11,II,pocp11311qecKHH 

HHCTHTYT PAH». 

ITp11cyTCTBOBaJJO Ha 3aCe)],aHI111 29 qJieHOB 06me11HCTI1TYTCKOro HayqHoro 

ceMI1Hapa. Pe3yJJhTaThl rOJIOCOBaH11.sI: <<3a» - 29 qeJIOBeK, «npOTI1B» - 0 qenoBeK, 

«B03,II,ep)KaJJOCh» - 0 qeJIOBeK, npOTOKOJI M'! 1 OT 12 cpeBpaJJ5I 2020 r. 

ITpe,II,ce,IJ,aTeJih 3ace,IJ,aHH5I 
06me11HCTI1TYTCKOro HayqHoro ceMHHapa 
<!>e,II,epanbHoro rocy ,II,apcTBeHHoro 6IO,IJ,)KeTHoro 

yqpe)K,IJ,eHH5I HayKH 
<!>e,II,epaJJhHOrO I1CCJie)],OBaTeJibCKOrO IJeHTpa 
«MopcKoiI r11,II,pocp11311qecKI1H HHCTI1TYT P AH», 
)],OKTOp Q)I13HKO-MaTeMaTW-IeCKHX HayK 

3aMeCTI1TeJih ,II,ttpeKTopa no HayqHoiI pa6oTe 
v~ 
Ky6w) 

yqeHhIH ceKpeTapb AneKceeB )],M11Tpttti Bna,II,I1Mttp0B11q 

17 cpeBpaJJ5I 2020 ro,IJ,a 
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