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3AKJIIOqEHHE 

<l>e,n:epaJibHOro rocy,n:apCTBeHHOro 6IO,n:)l(eTHOro yqpe)l(,n:eHMH HayKM 

<l>e,n:epanbHbIH ttccne,n:oBaTeJibCKMii u:ettrp 

«MopcKoro rtt,n:po<pM3M1lecKoro MHCTMTyTa P AH» 

,[(ttccepTaU:MH «OnTM1leCKMe Heo,n:Hopo,n:HOCTM MOpCKOH BO,n:bI tt aTMOC<pepbI 

Ha,n: MopeM» Ha COMCKaHMe yqeHOH CTeneHM ,n:OKTOpa <pM3MKO-MaTeMaTM1leCKMX 

HayK no cneu:MaJibHOCTM 25.00.28 - OKeaHOJIOrIDI BbITIOJIHeHa B OT,n:ene onTHKM tt 

6MOQ)H3MKM MOpH <l>e,n:epaJibHOro rocy,n:apcTBeHHoro 6IO,n:)l(eTHOro yqpe)l(,n:eHMH 

ttayKM <l>e,n:epanbHbIH ttccne,n:oBaTeJibCKMH u:ettrp «MopcKoii rtt,n:pocptt3MqecKMH 

MHCTMTYT P AH» MttHMCTepcTBa ttayKM M BbICIIIero o6pa3oBaHHH PoccttiicKoii 

<l>e,n:epaU:MM. 

B neptto,n: no,n:rOTOBKM ,n:ttccepTaU:HH COMCKaTeJib Illtt6aHOB EBreHMH 

EopHCOBMq pa6oTaJI B <l>e,n:epaJibHOM rocy,n:apCTBeHHOM 6IO,n:)l(eTHOM y11pe)l(,n:eHMM 

ttayKH <l>e,n:epanbHbIH ttccne,n:oBaTeJibCKMH u:ettrp «MopcKoii rtt,n:pocptt3HqecKMH 

MHCTMTYT P AH» MMHMCTepcTBa ttayKM M BbICIIIero o6pa3oBaHIDI PoccttiicKoii 

<l>e,n:epaU:MM B ,n:OJI)l(HOCTM CTapIIIero Hayqttoro corpy,n:HMKa OT,n:ena onTMKM M 

6Jm<pM3MKM MOpH. 

B 1983 r. cowcKaTeJJb oKoHqHJI MocKOBCKMH <pM3MKO-TeXHM1lecKMH 

MHCTMTYT no cneQMaJibHOCTM «a3po,n:MHaMMKa M TepMo,n:MHaMMKa». ,[(MccepTaU:MIO 
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Ha COHCKaHHe ~eHOM CTerreHH KaH,z:i:H,z:i:aTa ~H3HKO-MaTeMaTHqecKHX no 

crreu:mUibHOCTH «reo~H3HKa» 3all.(HTHJI B 2003 r. B COBeTe, C03.IJ:aHHOM rrpH 

MopCKOM rH,z:i:po~H3HqecKOM HHCTHTyTe Hau:HOHaJibHOM aKa,z:i:eMHH HayK YKpaHHbl. 

B 2008 r. coHcKaTeJib oKoHqHJI ,z:i:oKTopaHTYPY MopcKoro rH,z:i:po~H3HqecKoro 

HHCTHTyTa Hau:HoHaJibHOM aKa,z:i:eMHH HayK YKpaHHbI 

IIo pe3yJibTaTaM paCCMOTpeHH51 .IJ:HCCepTaU:HH «OrrTHqecKHe 

Heo,z:i:Hopo,z:i:HOCTH MOpCKOM BO.IJ:bl H aTMOC~epbI Ha,z:i: MOpeM» rrpHH51TO CJie,z:i:yIOII.(ee 

3aKJIIOqeHHe: 

Ou;eHI~a BhIDOJIHeHHoii coucKaTeJieM pa6oThI. 

B .IJ:HCCepTaU:HOHHOM pa6oTe npe,z:i:JiaraeTC51 HOBbIM no,z:i:xo,z:i: K OITHCaHHIO 

~H3ttqeCKHX rrpou:eccoB H 51BJieHHM, orrpe,z:i:eJI51IOII.(HX pacnpocTpaHeHHe cBeTa B 

Mope, H HMeIOII.(HX Ba)KHOe rrpHKJia,z:i:Hoe 3HaqeHHe, B qacTHOCTH .IJ:AA orrpe,z:i:eJieHH.H 

U:BeTa MOpH C noMOII.(blO .IJ:HCTaHU:HOHHOro 30H.IJ:Hp0BaHH5I. ,L(.rr51 3TOro BbI.IJ:BHHyTa 

rHITOTe3a O HeJIOKaJibHbIX Heo,z:i:Hopo,z:i:HOCT51X MOpCKOM BO.IJ:bl, BJIH.SIIOII.(HX Ha ee 

onTHqecKHe CBOMCTBa H rrepeHOC B Hett 3JieKTpOMarHHTHOro H3JI~eHH51. 

AKTYaJibHOCTb TeMbI HCCJie,z:i:oBaHH.H orrpe,z:i:eJI51eTCH nrnpoKHM npHMeHeHlfeM 

onTHqecKHX KOHTaKTHbIX H .IJ:HCTaHU:HOHHbIX MeTO.IJ:OB B HCCJie,z:i:oBaHH.SIX MOpCKOM 

cpe,z:i:bl, qTo Tpe6yeT ,z:i:eTaJibHOro 3HaHH.H ee onTHqecKHX CBOMCTB . 

.il:JI51 .IJ:OCTH)KeHH51 u:eJieM H 3a,z:i:aq .IJ:HCCepTaU:HH HCnOJib30BaJIHCb 

TeopeTHqeCKHe H 3KCrrepHMeHTaJibHbie MeTO.IJ:bI HCCJie,z:i:oBaHH.H, a TaK)Ke MeTO.IJ:bI 

qifcJieHHOro MO.IJ:eJIHpoBaHH51. B aHaJIHTHqecKHX pacqeTax rrpHMeH51JIHCb MeTO.IJ:bI 

HHTerpo-,z:i:H~~epeHU:HaJibHOro H MaTpHqHoro HCqHCJieHH.H, MeTO.IJ: ~YHKU:HM rpHHa, 

MeTO.IJ: BapHaU:HH IlOCT051HHOM. IIpH perneHHH 3a,z:i:aq nepeHoca npHMeH51JIC51 MeTO.IJ: 

nocJie,z:i:oBaTeJibHbIX KpaTHOCTeM pacce51HH51. lfa CTaTHCTHqecKHX MeTO.IJ:OB 

HCil0Jib30BaJIC5I KoppeAAU:HOHHbIM aHaJIH3 H MeTO.IJ: rJiaBHbIX KOMilOHeHT. IIpH 

perneHHH o6paTHbIX 3a,z:i:aq npHMeH51JIHCb pa3JIHqHbie MeTO.IJ:bI MHHHMH3aU:HH 

~YHKU:HOHaJia. B qHcJieHHbIX aJiropHTMax no TeopHH rrepeHoca H3JiyqeHH.H 

HHTerpHpOBaHHe rrpoBO.IJ:HJIOCb no KBa,z:i:paTypHbIM ~OpMyJiaM raycca. B 

rrporpaMMax H aJiropHTMax pacqeTa pacce51HH51 H norJioll.(eHH51 Ha c~epHqecKHX 
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qacnn.i:ax ITpHMemmHCb MeTO)];bI pacqeTOB cpyHKU:HH Eeccem1 ITO cxeMaM ITPHMOH H 

o6paTHOH peKypcHH. 

OcHOBHbie pe3yJibTaTbl pa6oTbI 3aKmoqaIOTCH B cne,n:yIOII.I;eM: 

1. C03)];aHa H aITp06HpOBaHa MeTO)];HKa OITpe,n:eJieHHH ITOKa3aTeJIH pacceHH~ 

CBeTa MOpCKOH BO)];OH B nrnpoKOM CITeKrpaJibHOM (380-780 HM) H yrJIOBOM (0,5-

1780) HHTepBane; 

2. BITepBbie ,n:JIH BO.lJ: qepHoro, Cpe,n:H3eMHoro, naJITHHCKoro Mopeii H BO.lJ: 

MeKCHKaHCKOro 3aJIHBa ITOJiyqeHbI HaTypHbie ,n:aHHbie 06 yrJIOBOM ITOKa3aTeJie 

pacceHHHH CBeTa MOpCKOH BO)];OH B IIIHpOKOM CITeKTpaJibHOM HHTepBane 3 80-

780 HM H B )];HaITa30He yrJIOB 0,5-178°; 

3. ITOKa3aHO, qTo ITPWIHHOH BbICOKOH aHH30TpOITHH pacceHHHH CBeTa B BO)];e, 

oqHII.I;eHHOH OT ITpHMeceii, HBJIHeTCH ITpocrpaHCTBeHHOe cornacoBaHHe 

HeO,n:Hopo,n:HOCTeii CaMOH BO)];nI; 

4.ITpe,n:JIO)l(eHa MO)];eJih HeO,n:Hopo,n:HOCTeii JIOKaJibHOH ITJIOTHOCTH )l(H)];KOH 

BO)];bl. ,Il,JIH OITHCaH~ OT)];eJihHbIX COCTaBJIHIOII.I;HX B o6u.i:eii CHCTeMe 

Heo,n:Hopo,n:HocTeii BBe,n:eHo ITOHHTHe OITTHqecKoii KBa3lfqaCTHU:hI. Ha ocHOBe 

COITOCTaBJieHHH MO)];eJihHbIX pacqeTOB H 3KCITepHMeHTaJibHbIX ,n:aHHbIX 6nIJIH 

or.i;eHeHbI ITapaMeTpbI cpyHKU:HH pacITpe,n:eJieHHH OITTHqecKHX KBa3HqacTHU: ITO 

pa3MepaM. Bnrne,n:eHhI cpopMyJinI, yqHThIBaIOII.I;He cornacoBaHHoe pacITOJIO)KeHHe 

OITTHqecKHX KBa3HqaCTHU:; 

5. ITPOBe,n:eH 3KCITepHMeHT, ITO)];TBep)l()];aIOII.I;HH cornacoBaHHbIH xapaKTep 

paCITOJIO)l(eHHH KBa3HqacTHU: OTHOCHTeJibHO .n:pyr ,n:pyra. Or.i;eHeHO BpeMH 

penaKcar.i;HH BO)];bl K ITepBOHaqaJII,HOMY «HeB03MyII.I;eHHOMy» COCTOHHHIO. C,n:eJiaHbI 

or.i;eHKH o6beMHOH Mepbl ITO.lJ:ITPOCTpaHCTBa «.n:ecpeKTOB» B BO,n:e. 

3KCITepHMeHTaJibHO ITOKa3aHO, qTo 3<p<peKT yBeJIHqeHHH pacceHHHH CBeTa ITPH 

CMeIIIHBaHHH BO)]; pa3JIHqHoii ITJIOTHOCTH Ha6nIO,n:aeTCH BO BCeM HHTepBane yrJIOB 

ITpH6JIH3HTeJibHO ITPOITOPU:HOHaJibHO caMOH HH)];HKarpHce pacceHH~; 

6. Bbl)];BHHYTO ITpe,n:ITOJIO)l(eHHe, qTo HeCOOTBeTCTBHe ITapaMeTpOB CBeTOBoro 

ITOJIH B CBepxqHCTbIX Bo,n:ax MHpOBOro OKeaHa H OITTHqecKHX «KOHCTaHT» qHCTOH 

BO)];bl o6ycJIOBJieHO 3cpcpeKTOM ITpocTpaHCTBeHHOH )];HCITepCHH )];H3JieKTpHqecKOH 
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rrpomu.:i:aeMOCTH BO)JJ:,I. Ilpe.n;rro)l(eHa rrorry3Mrr0:puc:1ecKa51 Teoptt51 rrepeHoca 

H3JI~eHH51 B cpe.n;ax C rrpocTpaHCTBeHHOH ).J:HCIIepctteH ).J:H3JieKTpHqecKOH 

rrpOHHQaeMOCTH. Ilorry1:1eHO perneHHe CHCTeMnI ypaBHeHHH B .1.J:BYXIIOTOKOBOM 

rrpH6JIH)l(eHHH; 

7. OTHOCHTeJinHa51 BJia)l(HOCTb B03,n;yxa 5IBJI5leTC5I 0.1.J:HHM H3 rrraBHbIX <paKTOpOB 

H3MeHl.JHB0CTH aTMOC<pepHoro a3p030JI51 Ha,n; MopeM. Ilpo.n;eMOHCTpHpoBaHO, l.JTO 

BbICOKa51 KOppeIT5IQH51 Me)l(.n;y a3p030JibHbIMH OIITHl.JeCKHMH TOJIIQHHaMH, 

II03BOJI5IIOIQa5I rrpOBO).J:HTb aTMOC<pepHyIO KoppeKQHIO rrpH ).J:HCTaHQHOHHOM 

30H).J:Hp0BaHHH QBeTa MOp51, o6ycrrOBJieHa orpaHHl.JeHHeM Ha OTCYTCTBHe 

o6rral.JHOCTH B MOMeHT H3MepeHHH; 

8. o6ocH0BaHa Heo6xo,n;HMOCTn H rrpe.n;rro)l(eHnI crroco61>1 rrapaMeTpH3aQHH 

K03<p<pHQHeHTa 51pKOCTH MOp51 B KOpOTKOBOJIHOBOH o6rraCTH crreKTpa rrpH 

rrpoBe,n;eHHH rrpou:e.n;ypnl aTMOC<pepHOH KoppeKQHH; 

9. ycoBeprneHCTBOBaHbI MeTO).J:bI pacqeTOB xapaKTepHCTHK orpa)l(eHHOro 

OIITHl.JecKoro H3~eHH51 B Mope H B aTMOC<pepe: 

- rrpe,n;JIO)l(eH HOBbIH 6orree CTa6HJibHbIH H 3<p<peKTHBHbIH crroco6 pac1:1eTa 

K03<p<pHQHeHT0B 3JieKTpOMarHHTHbIX MO).J: B 3a,n;a1:1ax pacqeTa pacce51HH51 CBeTa Ha 

ccpep0:1:1eCKHX qacTHQax, He HCIIOJib3YJOIQHH HTepau:HOHttyIO rrpou:e.n;ypy JleHu:a. 

Ilorr~eHbI aHaJIHTHl.JeCKHe Bnipa)l(eHH51 ).J:JI51 Hal.JaJibHbIX HH).J:eKCOB H l.JHCJia 

0:Tepau:0:tt rrp0: Bnll.JHCJieHH5IX <pyHKU:HH Eeccerr51 H HX rrorap0:<pM0:1:1ecK0:x 

rrpOH3BO).J:HbIX; 

- pa3pa6oTaH crroco6 II0BbIII1eHH51 ycTOHl.JHBOCTH l.JHCJieHHbIX pac1:1eTOB 

cBeTOBnIX rrorrett B rrrrocKo-rraparrrrerrnHOH cpe.n;e c CHJinHOH aHH3orporr0:ett 

pacce51HH51 cBeTa; 

- pa3pa6oTaH 3<p<peKTHBHbIH arrropHTM pac1:1eTa a3HMYTaJibHOH 3aBHCHMOCTH 

rrapaMeTpOB cBeToBoro rrorr51, He HMeIOIQHH ocu:0:rrrrHpYJOiu:ett no a3HMYTY orn0:6K0: 

B1>11:10:crreHHH 
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JluqHoe yqacTue COHCKaTeJUI B IlOJiyqeHHH pe3yJibTaTOB, H3JIO~eHHbIX B 

)J.HCCepTaQHH. 

ABTopoM ccpopMymipoBaHbI ocHOBHbie Hay-1IHbie noJio)l(eHII51 II BhIBO.IJ:hI, 

KOTOpbie BOIIIJIII B .IJ:IICCepTaIIIIIO. TeopeTH1-IeCK1Ie pa1pa60TKII, II BbI.IJ:BIIHYTbie B 

.IJ:IICCepTaIIIIII rlinOTe3bI, nplIHa.n:Jie)l(aT COIICKaTeJIIO. B COBMeCTHbIX pa6oTax BKJia.n: 

aBTOpa 3aKJII0qaJic5I B nocTaHOBKe 3a.z::i:aq, B opraHII3aIIIIII II npoBe.n:eHIIII 

na6opaTOpHbIX 3Kcnep1IMeHTOB, B pa1pa60TKe MO.IJ:eJieH, MeTO.IJ:IIK II3MepeHIIH II B 

aHaJIII3e IIX pe3yJibTaTOB. ColICKaTeJib ony6JIIIKOBaJI B )l(ypHanax II c6opH1IKax 

Hay-1IHbIX TPY.IJ:OB 10 pa6oT 6e3 coaBTopoB. KoHKpeTHhIH BKJia.n: co1IcKaTeJI51 B 

pa6oTax C coaBTOpaMII Bapb1IpOBaJIC51 OT 10% .IJ:O 95%. 

CTeneHh )J.OCTOBepHOCTH pe3yJihTaTOB npoBe)J.eHHbIX HCCJie)J.OB3HHH. 

,l],oCTOBepHOCTb Hay-1IHbIX nOJIO)l(eHIIH, BbIBO.IJ:OB II peKOMeH.n:aIIIIH 

nO.IJ:TBep)l(.n:aeTC51 xopOIIIIIM COOTBeTCTBIIeM pe3yJibTaTOB aHaJIIITHLJeCKIIX II 

q1IcJieHHbIX pacqeTOB C pe3yJibTaTaMII MHOroq1IcJieHHbIX Jia6opaTOpHbIX II 

3KCne.n:IIIIIIOHHbIX IICCJie.IJ:OBaHIIH. 

Mo.n:eJib onTIIqecKIIX HeO.IJ:HOpO.IJ:HOCTeH BO.IJ:bl COOTBeTCTByeT COBpeMeHHbIM 

npe.n:cTaBJieHH5IM O q:>II31IqecKOH np1Ipo.n:e )l(II.IJ:KOCTII, KaK KOH.IJ:eHCIIpoBaHHOro 

COCT05IHH51 BeIIIeCTBa. ,l],onoJIHIITeJibHOe pacce5IHIIe CBeTa o6o5ICH5IeTC51 MaJibIMII 

nonpaBKaMII K CJIY1-laHHO-O.IJ:HOpO.IJ:HOMY pacnOJIO)l(eHIIIO MOJieKyJI B cpe.n:e II 

no3TOMY II3JIO)l(eHHbIH B pa6oTe TeopeT1IqeCKIIH no.n:xo.n: He npOTIIBOpeqlIT 

II3BeCTHbIM KJiacc1IqecK1IM cpopMyJiaM TeOplIII TepMO.IJ:1IHaM1IqecK1IX q:>JIYKTyaIIIIH. 

BbIBO.IJ:bl O HaJIIIqlIII npocTpaHCTBeHHo-cornacoBaHHbIX HeO.IJ:HOpo.n:HOCTeH B 

BO.IJ:e no.n:KpenJieHbI 3KCnep1IMeHTaJibHbIMII .n:aHHbIMII np1I6opa, KOTOpbIH npoIIIeJI 

TeCTIIpOBaHIIe B Be.n:yIIIIIX Jia6opaTOp1I5IX MIIpa II 3aCJIY)l(IIJI BbICOKYIO OIIeHKY cpe.n:II 

cneIIIIaJIIICTOB no II3MepeH1IIO pacce5IHII51 CBeTa B BO.IJ:e. 3TII BbIBO.IJ:bI 

COOTBeTCTBYIOT TOqKe 3peHII51 cneIIIIaJIIICTOB, 3aHIIMaIOIIIIIXC51 BonpocaMII 

CTPYKTYPhI BO.IJ:hI, pe3yJihTaTaM q1IcJieHHoro Mo.n:en1IpoBaH1I51 II pa6oTaM .n:pyr1Ix 

aBTOpOB. 

PacqeTbI no MO.IJ:eJIII, y-1IIITbIBaIOIIIeH Heo.n:Hopo.n:HOCTII BO.IJ:bI, xopOIIIO 

onlICbIBaIOT nplIBe.n:eHHbie B pa6oTe pe3yJihTaTbl II3MepeHIIH yrJIOBoro nOKa3aTeJI51 
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pacce51mu1 cBeTa B Bo,n:e, KOTOpbie, B CBOIO oqepe,n:h, corrracy10TC51 c 

3KCIIepMMeHTaJibHbIMM pe3yJibTaTaMM ,n:pyr11x 11ccrre,n:0BaTerrei1:, rrorryqeHHbIMM 3a 

BCIO MCTOpMIO M3MepeHMH: pacce5IHM51 CBeTa B BO,n:e. BbIBO.D: 0 Harr11q1111 

corrracoBaHHOH: CMCTeMbI Heo,n:Hopo,n:HOCTeH: B BO,n:e KOCBeHHO IIO.D:TBep)l(,n:aeTC51 

pe3yJibTaTaMM OIITMqeCKMX M3MepeHMH: B oco6o q11cTbIX Bo,n:ax M11p0Boro OKeaHa, 

a MMeHHO, CBepxBbICOKOH: rrpo3paqHOCTbI0 BO.D:bI M cyr.u:ecTBeHHbIM rrpeBbIIIIeHMeM 

K03q:>qmu:11eHTa 5IpKOCTM Ha,n: ero TeopeT11qecKMMM ou:eHKaMM. 

BbIBO.D:bI 06 OIITMqecKMX CBOH:CTBax aTMOC<pepHoro a3p030JI51 rrorryqeHbI Ha 

OCHOBe aHaJIM3a ,n:aHHbIX xoporno M3BeCTHoro 3a py6e)l(OM M paHee IIIMpOKO 

11crroJih3yeMoro B CCCP q:>oToMeTpa M-83 11 ,n:aHHbIX, co6paHHbIX rrro6arrbHOH 

ceTbIO corrtteqHbIX pa,n:110MeTpoB (AERONET). <l>oToMeTpttqeCKMe ,n:aHHbie 

cTaTMCT11qecK11 xoporno o6ecneqeHhI. 

TeopeT11qecKMe pe3yrrhTaTbI pa6oTbI norryqeHbI B paMKax npoBepeHHbIX 11 

o6r.u:errpMH5ITbIX MeTO.D:OB TeopeT11qecKOH: q:>M3MKM, 3JieKTPO.D:MHaMMKM, 

pa,n:MOq:>M3MKM, CTaTMCTMqecKOH: q:>M3MKM. qaCTb 3TMX pe3yJibTaTOB B BM,n:e 

arrropMTMOB M KOMIIbIOTepHbIX KO.D:OB Ha ,n:aHHbIH: MOMeHT arrpo611poBaHa B 

onT11qecKMX MO,n:eJI5IX aTMOC<pepbI M MOp51 B Be,n:yr.u:11x 3apy6e)l(HbIX MHCTMTyTax. 

)],ocTOBepHOCTb BbIBO.D:OB M peKOMeH,n:au:110:, norryqeHHbIX B pe3yJibTaTe pacqeTOB no 

Mo,n:emIM, no,n:TBep)l(,n:aeTC51 COBrra,n:eHMeM C M3BeCTHbIMM TOqHbIMM perneHM.HMM, 

ony6rrMKOBaHHblMM Ta6rr11qHbIMI1 3HaqeHM5IMM M pe3yJibTaTaMM pacqeTOB no 

,n:pyrMM nporpaMMaM 11 arrropMTMaM. 

HayquaH uonu3ua pe3yJ1hTaT0B nponei:.euubIX uccJiei:.onauuii. 

Crre.n:yIOr.u:Me pe3yJibTaTbl ,n:11ccepTal(MOHHOH: pa60TbI, norryqeHHbie JIM"LJHO 

COMCKaTerreM, o6rra,n:aIOT rrpMHI(MnMaJibHOH: HayqHOH: HOBM3HOH: M norryqeHbl 

BrrepBbie. 

1. Co3,n:aHa MeTO.D:MKa onpe,n:erreHM51 pacceMBaIOr_u:Mx CBOH:CTB MOpCKOH: BO.D:bl B 

IIIMpOKOM yrJIOBOM M crreKTparrbHOM MHTepBarrax, KOTopa51 BKJIJOqaeT B ce651: 

a) MeTO.D:bl KaJIM6poBKM M3MepMTeJI51 crreKTparrbHOro yrrroBoro IIOKa3aTeJI.H 

pacce5IHM51 CBeTa, 6) MeTo,n: ynpaBJieHM51 qyBCTBMTeJibHOCTbIO <1>3Y .D:JI51 

perMCTpau:1111 CMrHarra B IIIMpOKOM ,n:11ana3oHe, B) HOBbIH: cnoco6 yqeTa rrapa3MTHOH: 
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3aCBeTKM, r) anropMTM o6pa60TKM ,n:aHHbIX M3MepeHMH C yqeTOM MHOrOKpaTHOro 

pacce5IHMH. 

2. B xo,n:e rtt,n:pOOIITMqecKMX 3KCIIe,ZJ;M:U:MH M3MepeHbI BeJilfqlfHbl yrnoBoro 

IIOKa3aTeJI51 pacce5IHM51 CBeTa MOpCKOH BO,ll;OH ,ZJ;JI51 lJepHoro, Cpe,n:tt3eMHOro, 

naJITMHCKoro Mopett, MeKCMKaHCKoro 3aJIMBa, ,Zl;JI51 BO,Zl; ATJiaHTlfqecKoro OKeaHa 

B6JIM3M BOCTOqHoro rro6epe)Kb51 ClllA. BrrepBbie 3TH BenwqMHbI rronyqeHbI B 

nrnpoKOM MHTepBaJie ,ZJ;JIMH BOJIH (380- 780 HM) tt B IIIMpOKOM MHTepBane yrnoB 

pacce5IHM51 (0,5-178°). Ha OCHOBe ,n:aHHbIX HaTypHbIX M3MepeHMH BrrepBbie 

IIOKa3aHO, qTo B ,ZJ;MaIIa30He yrnoB OT 15 ,n:o 30° Ha6mo,n:aeTC51 JIOKaJibHbIH MMHMMYM 

crreKrpaJibHOH ceneKTMBHOCTM pacce5IHM51. 3TOT pe3yJioTaT TaK)l(e IIO,Zl;TBep)K,Zl;aeTC51 

pacqeTaMtt no rrpe,n:naraeMott B ,n:wccepTa:U:MM Mo,n:enw orrTMqecKMx 

Heo,n:Hopo,n:HOCTeH BO,Zl;bl. 

3. BrrepBbie paCCMOTpeH MexaHM3M pacce5IHM51 CBeTa B )Klf,Zl;KOCTM, 

o6ycJIOBJieHHbIH xapaKTepHbIM ,ZJ;JI51 BCex KOH,ZJ;eHCMpOBaHHbIX CMCTeM 

rrpocTpaHCTBeHHbIM cornacoBaHtteM Heo,n:Hopo,n:HOCTeH, Ha3bIBaeMbIX B <pM3MKe 

TBep,n:oro Tena JIMHeHHbIMM M IIJiaHapHbIMM ,n:ecpeKTaMM. IIpe,n:JIO)KeHa rMIIOTe3a, 

o6n5ICH5IIOru;a5I cpopMHpoBaHMe OIITMqecKMX Heo,n:Hopo,n:HOCTeH BO,Zl;bl. Da30BbIM 

3JieMeHTOM CMCTeMbI Heo,n:Hopo,n:HOCTeH BO,Zl;bl 5IBJI5IeTC5I OIITttqeCKa51 KBa31fqacTM:U:a, 

paccettBaIOma51 CBeT 3a cqeT rrpocrpaHCTBeHHO-BpeMeHHbIX KoppeAAI(MH B 

cpnyKTya:o:M5IX ,Zl;M3JieKTpwqecKOH rrpOHMI(aeMOCTM, KOTOpbie o6ycJIOBJieHbI ,ZJ;aJibHMM 

rrop51,Zl;KOM Me)KMOJieKyJI5IpHoro B3aMMO,n:eHCTBM5I. IIpe,n:JIO)KeHa rrpOCTa51 

MaTeMaTMqecKa51 MO,ZJ;eJib Heo,n:Hopo,n:HOCTeH BO,Zl;bl, B pe3yJioTaTe qero BIIepBbie 

Y.D:aJIOCb TeopeTwqecKM OIIMCaTb crreKTpaJibHO-yrrroBYIO 3aBMCMMOCTb pacce5IHM51 

CBeTa, Ha6rrIO,n:aeMyIO B <(qlfCTOH» BO,ZJ;e. 0:o:eHeHbI rrapaMeTpbI MO,ZJ;eJIM. IIoKa3aHo, 

qTo ccpopMynwpoBaHHa51 rMIIOTe3a o6nHCH5IeT O,ZJ;HOBpeMeHHO BbICOKMe 3HaqeHM51 

K03<p<pM:U:MeHTa 5IpKOCTM M CBepXBbICOKYIO rrpo3paqHOCTb qlfCTOH OKeaHCKOH BO,Zl;bl. 

4. ,Zl;JI51 II0BbIIIIeHM5I TOqHOCTM o6pa6oTKM ,n:aHHbIX OIITlfqecKMX CKaHepoB 

l(BeTa MOp51 o60CH0BaHa Heo6xo,n:MMOCTb MCIIOJib30BaHM5I 3HaqeHMH K03<p<pM:U:MeHTa 

5IpKOCTM MOpH B KOpOTKOBOJIHOBOH o6rraCTM crreKTpa. IIpe,n:JIO)KeHbI ,ZJ;Be 

MaJIOIIapaMerpMqecKMe MO,ZJ;eJIM, OIIMCbIBaIOru;Me crreKTp BOCXO.D:5Imero M3JiyqeHM51 
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MOp51. Ha OCHOBe )],ByxrrapaMeTpttqecKOH MO)],eJIM crreKTPaJihHOro K03cpcpm..1;tteHTa 

51pKOCTM MOp51 ycoBeprneHCTBOBaH arrropHTM aTMoccpepHOH KoppeKI(MM B 3a)],aqe 

)],MCTaHI(MOHHOro 30H)],HpoBaHif51 1IepHoro MOp51 B OIITifqecKOM )],MaIIa30He. 

ArrropttTM arrpo6ttpoBaH Ha )],aHHnIX M3MepeHMH orrTttqecKoro cKaHepa Sea WiFS. 

5. IIorryqttrrM )],aJII>Heiirnee pa3BMTMe qttcrreHHhie arrropttTMhI perneHif51 

rrp51MbIX 3a)],aq OllTMKM aTMOCcpepnI If OKeaHa, optteHTHpOBaHHble Ha C03)],aHMe 

MarrorrapaMeTpttqecKMX MO)],erreii K03q:>q:>MU:MeHT0B OTpa)KeHM51 MOp51 If aTMOCcpepnI: 

IlpaKTnqecKaH 3ffaquMOCTh pe3yJJhT3T0B npoBe,JJ,eHHhIX HCCJJe)];OB3HHH. 

Pa3pa6oTaHHa51 B )],MCCepTal(MM MeTO)],MKa M3MepeHMH crreKTPaJihHO­

yrrroBoro rroKa3aTeJI51 pacce51HM51 cBeTa 51BJI5leTC5I cyru:ecTBeHHhIM rnaroM B 

perneHMM rrpo6rreMbI 3TaJIOH0B pacce51Hif51. YToqHeHHbie 3HaqeHif51 crreKTPaJihHO­

yrrroBoro rroKa3aTeJI51 pacce51HM51 qacTMU: rraTeKca, cycrreH3MH MaarroKca M orropHoii 

((qifCTOH» BO)],bl 6y)],yT oqeHn rrorre3Hbl rrptt Karrtt6poBKe pa3JIIfqHbJX KOMMepqecKMX 

rrptt6opoB, M3Mep5IIOII(MX pacce51HMe CBeTa B )l(If)],KOCTM. bJIMKOB)'IO 

xapaKTepHCTMKY M3MepttTerreii yrrroBoro IIOKa3aTeJI51 pacce51Hif51 MO)KHO 

orrpe)],eJIMTb C llOMOII(blO q:>MJinTpoBaHHOH BO)],bl MITH oqttru:eHHOH llMTheBOH BO)],bl, 

He rrptt6era51 K )],OporocTo51ru:eMY MeTo)],y oqttcTKM M xpaHeHif51 «qttcTo:ii» BO)],hI. 

Pe3yJinTaTbl If BbIBO)],bI )],MCCepTal(MM MCllOJib30BaJIMCn: 

- )],JI51 o6pa60TKM crryTHMKOBbIX M3MepeHMH K03q:>q:>MU:MeHTa 51pKOCTM B 

paMKax COBMeCTHbIX rrpoeKTOB HaU:MOHaJibHOH aKa)],eMMM HayK YKpattHbl If 

KocMttqecKoro AreHTCTBa <I>paHU:MM B 2004 ro)],y; 

- )],JI51 COBeprneHCTBOBaHM51 MeTO)],OB M3MepeHif51 yrrroBoro llOKa3aTeJI51 

pacce51Hif51 B paMKax Me)K)],yHapo)],HnIX rrpoeKTOB c cpttpMoii «AMP AC» (ClllA) B 

2003-2005, 2005-2007 rr. M c cpttpMoii «Interspectrum» (3cTOHH51) B 2011-

2013 rr.; 

- rrptt MCCJie)],OBaHMM OllTifqecKMX CBOHCTB EarrTMHCKoro If 1IepHoro Mopeii B 

paMKax corrrarneHM51 0 HayqHOM COTpy)],HifqecTBe Me)K)],y IIoJihCKOM aKa)],eMtteii 

HayK M Hau:ttoHarrnHOH aKa)],eMMM HayK YKpattHnI B 2006-2007 rr; 

- rrptt M3yqeHMM rtt)],pOq:>M3IfqecKMX rrpou:eccoB B 1IepHOM If baJITMHCKOM 

MOp51X B paMKax COBMeCTHbIX rrpoeKTOB Hau;ttOHaJibHOH aKa)],eMMM HayK YKpattHbl 
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M KocMHqecKoro AreHTCTBa <l>paHIJ:MM B 2002-2004 rr. M npoeKTa HA TO 

ESP.EAP.SFPP 982678 B 2009-2012 rr. 

l13MepeHH51 cneKTpaJihHoro yrJioBoro noKa3aTeJI51 pacce51HH51 HecyT 

TIOJie3HYJO HHq:>OpMau:mo 06 oco6eHHOCT51X npocrpaHCTBeHHOrO pacnpe.n;eJieH~ 

Heo.n;Hopo.n;HOCTeH. 3TH H3MepeHH51 TIOMoryT OTJIHqHTh pacce51HHe Ha 

H30JIHpOBaHHhIX (peaJihHhIX) qacTHU:aX OT pacce51H~ Ha npocTpaHCTBeHHO 

KoppeJIHpOBaHHhIX Heo.n;Hopo.n;HOCT51X, qTo, B CBOIO oqepe.n;h, TI03BOJIHT H36e)l(aTh 

rpy6hIX apTe<paKTOB npH HHTepnpeTaU:HH 3KcnepHMeHTaJlhHhIX .n;aHHhIX. 

B HaCT051Il(ee BpeM51 OTITHqecKHe MeTO)];hI TaK)l(e npHMeH5IIOTC51 M )];AA 

H3yqeHH51 oco6eHHOCTeH CTPYKTYPhI BO)];hI Ha MacrnTa6ax, MHoro 6oJihlliHX 

pacCT051H~ Me)l(.n;y MOJieKyJiaMH. YqeT nonpaBKH K BeJIHqHHe pacce51HH51 CBeTa B 

onopHoH )l(H)];KOCTH MO)l(eT yJiyqrnHTh pe3yJihTaThI HCCJie.n;oBaH~ CTPYKTYPhI BO)];hI 

M TIOBhICHTh MX )];OCTOBepHOCTh. 

ITpe.n;JIO)l(eHHhie B )];HCCepTaU:HOHHOH pa6oTe cnoco6hI napaMeTpH3aU:HH 

K03<pq:>HU:HeHTa 51pKOCTH MOp51 B KOpOTKOBOJIHOBOH o6JiaCTH BH)];HMOro )];HaTia30Ha 

TI03BOJI51IOT TIOCTpOHTh aJiropHTM aTMOC<pepHOH KoppeKUHH, C TIOMOII(hIO KOTOporo 

y.n;aeTC51 BOCCTaHOBHTh cneKTpaJihHhIH K03<pq:>HU:HeHT 51pKOCTH, 6JIH3KHH K 

peaJihHOMy. 3To, B CBOIO oqepe.n;h, TIOBhIIllaeT a.n;eKBaTHOCTh ou:eHKH 

6HOOTITHqecKoro COCT051H~ BO)]; lfopHoro MOp51. ITpH 3TOM 3HaqHTeJihHO 

CHH)l(aeTC51 KOJIHqecTBO TIOTep51HHhIX .n;aHHhIX, o6ycJIOBJieHHhIX HecTaH.n;apTHhIMH 

aTMOC<pepHhIMH ycJIOBH51MH M 3acBeTKOH OT 6epera. 

rJiaBHhIM )];OCTOHHCTBOM aBTOpCKHX aJiropHTMOB pacqeTa xapaKTepHCTHK 

pacce51HHOro H3JiyqeHH51 51BJI51eTC51 BhICOKa51 TOqHOCTh pe3yJihTaTOB pacqeTOB. 

ITo3TOMY 3TH qHcJieHHhie aJiropHTMhI MoryT HCTIOJih30BaThC51 )];JI51 nocrpoeH~ 

3JieKTpOHHhIX Ta6JIHU: npH perneHHH o6paTHhIX 3a.z:i;aq. Co3.n;aHHa51 aBTOpOM 

nporpaMMa pacqeTa pacce51HH51 11 norJIOII(eHH51 Ha ccpep11qecK11x qacTnu:ax 

np11MeHHJiach B I1HcTHTyTe 0KeaHoJior1111 HM IT.IT. lll11prn0Ba, MocKBa, Pocc1151, .n;AA 

pacqeToB pacce51HHoro B aTMoccpepe H3JiyqeH~. 

U:enHOCTh uay'1HhIX pa6oT COUCKaTeJUI. Pa60ThI COHCKaTeJI51 OXBaThIBaIOT 

6oJihlli)'lO qacTh 3a.z:i;aq naCCHBHOro )];HCTaHU:HOHHOro 30H)];HpOBaHH51 MOp51 B 
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OIITHqecKOM )];HaIIa30He. Pa60Tbl HOC51T O)];HOBpeMeHHO <pyH,n;aMeHTa.ribHblH 

xapaKTep H OIIHpaIOTC51 Ha o6nrnpHblH 3KCIIepHMeHTa.ribHbIH MaTepHa.rI, 

norryqeHHbIH IIpH Henocpe,n;CTBeHHOM yqacTHH aBTOpa. B CTaTb51X OIIHCaHbl 

opHrHHa.ribHbie annapaTypHO-MeTo,n;wqecKHe perneHH5I H a.riropHTMbI, KOTOpbie 

6hIJIH pea.rIH30BaHbl B OT,n;erre OIITHKH MOp51 <l>e.n;epa.ribHOro rocy.n;apcTBeHHOro 

6JO,n;)KeTHOro yqpe)K)];eHH5I HayKH <l>e.n;epa.ribHbIH HCCJie,n;oBaTeJibCKHH u:eHrp 

«MopcKOH rw.n;po<pH3HqecKHH HHCTHTYT P AH» H npwMeH5IJIHCh B rra6opaTopHbIX w 

3KCIIe)];HU:HOHHblX HCCJie,n;oBaHH51X. 

Cneu,uaJihHOCTh, KOTOpoii COOTBeTCTByeT ,ll;HCcepTaIJ,UH • 

.D:wccepTaQHOHHa51 pa6oTa COOTBeTCTByeT nacnopTy CIIeQHa.ribHOCTH 

25.00.28 - OKeaHOJIOrH51, OTpaCJib HayK - <pH3HKO-MaTeMaTwqecKHe HayKH. 

IIOJIHOTa H3JIO,KeHHH MaTepHaJIOB .a;uccepTau,uu B pa6oTax, 

ony6JIHKOB3HHhIX COHCKaTeJieM. 

IIo TeMe .n;wccepTaQHH ony6rrHKOBaHo 33 HayqHbie pa60Tbl. lfa HHX: CTaTeH 

s nepwo,n;wqecKHX HayqHblX )KypHa.riax - 18 [ 1-18]; CTaTeH B c6opHHKax HayqHhIX 

Tpy,n;oB - 8 [19-26]; Te3HCOB B Tpy.n;ax HayqHbIX KOH<pepeHQHH - 7 [27-33]. 

Tpe6oBaHH51M BAK npw MI1HO:EPHA YKH PoccHHCKOH <l>e.n;epau:ww 

y,n;oBJieTB0p5110T 26 [1-26] pa6oT B peu:eH3HpyeMbIX poCCHHCKHX, yKpaHHCKHX H 

Me)K.n;ynapo,n;HbIX HayqHblX H3)];aHH.SIX. B HX qwcrre 14 [ 1-14] pa6oT B )KypHa.riax, 

sxo,n:51rn:11:x B Me)K,n;yHapo,n;Hhie nayKoMeTpwqecKwe 6a3bI Web of Science [ 1, 4-7, 11, 

13-14] w Scopus [1-13], 1 [18] pa6oTa B peu:eH3HpyeMOM HayqHOM H3)];aHHH, 

sxo,n:51rn:eM B nepeqenh 11:3,n;aHHH BAK npw Mll-IOEPHA YKH PoccwH:cKoii: 

<l>e.n;epau:ww, B KOTOpbIX )];OJI)l(Hbl 6bITb ony6rrHKOBaHbl OCHOBHbie nayqHbie 

pe3yJibTaTbl .n;wccepTaQHH Ha COHCKaHHe yqeHOH CTeneHH )];OKTopa HayK, H 11 [15-

17, 19-26] pa6oT B H3)];aHH51X, COOTBeTCTBYIOID:HX n. 10 IIocTaHOBJieHH5I 

IIpaBHTeJibCTBa Poccwii:cKoH <l>e.n;epau:ww OT 30 HIOJI51 2014 r. M! 723 «06 

oco6eHHOCT51X npwcy)K,n;eHH51 yqeHblX CTeIIeHeH H npHCB0eHH5I yqeHbIX 3BaHHH 

JIHQaM, npH3HaHHbIM rpa)K,n;aHaMH PocCHHCKOH <l>e.n;epau:1111 B CB51311 C npHH51THeM B 

PoccHHCKyIO <l>e.n;epau:1110 Pecny61111K11 KpbIM H o6pa30BaH11eM B cocTaBe 



11 

Pocc11iicKoii <l>e.n:epaQHH HOBbIX cy6oeKTOB - Pecrry6nHKH KpbIM H ropo.n:a 

cpe,n:epaJibHOro 3HaqeHH51 CeBaCTOIIOJI51». 

1. Boss E. The particulate backscattering ratio at LEO 15 and its use to study 

particle composition and distribution I E. Boss, W.S. Pegau, M. Lee, 

M. Twardowski, E. Shybanov, G. Korotaev, F. Baratange II Journal of 

Geophysical Research - Oceans. - 2004. - Volume 109, Issue Cl. - C01014, 

doi: 10.102912002JC001514. 

2. Korotaev, G.K. International Subsatellite Experiment on the Oceanographic 

Platform (Katsiveli, Crimea) I G.K. Korotaev, G.A. Khomenko, M. Shami, 

G.P. Berseneva, O.V. Martynov, M.E. Lee, E.B. Shibanov, T. Ya. Churilova, 

A.S. Kuznetsov, A. K. Kuklin II Physical Oceanography. - 2004. - Volume 14, 

Issue 3. - P. 150-160. doi: 10.1023IB:POCE.0000048897.71456.44. (TiepeBo,n: 

111: KopoTaeB r.K. Me)K,n:yttapo,n:HbIM rro,n:crryTHHKOBbIM 3Kcrrep11MeHT Ha 

0Keattorpacp11qecKoii rrnaTcpopMe (rroc. KaQHBen11) I r.K. KopoTaeB, 

r.A. XoMeHKO, M. lllaMH, r.n. EepceHeBa, O.B. MapTbIHOB, M.E. JlH, 

E.li. filu6auos, T.5I. qyp11n0Ba, A.C. Ky1tteQ0B, A.K. KyKJIHH II MopcKoii 

r11,n:pocp11111qecKI1:ii )Kypttan. - 2004. - Md. - C. 28-38.). 

3. Shibanov E.B. Numerical method for the solution of the equation of radiation 

transfer. Reflection and transmission coefficients for an optically thin plane­

parallel layer I E.B. Shibanov II Physical Oceanography. - 2005. - V. 15, 

Issue 3. - P. 192-202. doi: 10.1007lsl 1110-005-0041-2. (TiepeBo,n: 111: 

filu6auos E.li. qHcJieHHbIM MeTo,n: pernettmI ypaBHettm1 rrepettoca 111nyqeHH51. 

Ko3cpcp11QI1eHTbI OTpa)KeHI151 H rrporrycKaHmI OIITHqeCKH TOHKOro 

rrnocKorrapanneJibHoro cno51 I E.li. Illu6auos I I MopcKoii r11,n:pocp11111qecKHM 

)Kypttan. - 2005. -NQ3. - C. 62-72.). 

4. Chami M. Optical properties of the particles in the Crimea coastal waters (Black 

Sea) IM. Chami, E.B. Shybanov, T.Y. Churilova, G.A. Khomenko, M.E. Lee, 

O.V. Martynov, G.P. Berseneva, G.K. Korotaev II Journal of Geophysical 

Research - Oceans. - 2005. - Volume 110, Issue Cll. - C11020. doi: 

10.102912005JC003008. 
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5. Chami M. Spectral variation of the volume scattering function measured over 

the full range of scattering angles in a coastal environment I M. Chami, 

E.B. Shybanov, G.A. Khomenko, M.E. Lee, O.V. Martynov, G.K. Korotaev II 

Applied Optics. - 2006. - Volume 45, Issue 15. - P. 3605-3619. 

doi: 10.13641 A0.45.003605. 

6. Freda W. Measurements of Scattering Function of Sea Water in Southern Baltic 

I W. Freda, T. Kroll, O.V. Martynov, E.B. Shybanov, R. Hapter II European 

Physical Journal: Special Topics. - 2007. - Volume 144, Issue 1. -P. 147-154. 

doi: 10.l 140lepjstle2007-00119-6. 

7. Berthon J-F. Measurements and Modeling of the Volume Scattering Function in 

the Coastal Northern Adriatic Sea I J-F. Berthon, E. Shybanov, M. Lee, 

G. Zibordi II Applied Optics. - 2007. - Volume 46, Issue 22. - P. 5189-5203. 

doi: 10.1364IA0.46.005189. 

8. Shibanov E.B. Retrieving of the biooptical characteristics of Black-Sea waters 

under the conditions of constant reflectance at a wavelength of 400 nm I 

E.B. Shibanov, E.N. Korchemkina, II Physical Oceanography. - 2008. -

Volume 18, Issue 1. - P. 25-37. doi: 10.1007 Isl 1110-008-9007-5. (ITepeBOLJ; in: 

II1u6au0B E.li. BoccTaHOBileHHe 6HOOTITWieCKHX xapaKTepHCTHK BO)]; qepHoro 

MOp51: npH ycnOBHH TIOCT051:HCTBa K03<pqmu:weHTa 51:pKOCTH Ha )J;IlHHe BOilHbl 400 

HM I E.li. II1u6au0B, E.H. KopqeMKHHa I I MopcKoii rHLJ;pocp11311qecKHH 

)KypHan. - 2008. - N2l. - C. 38-50.). 

9. Shybanov E.B. Effect of finely divided admixtures on the scattering of light in 

"pure" filtered water I E.B. Shybanov II Physical Oceanography. - 2008. -

Volume 18, Issue 2. - P. 86-95. doi: 10.1007lsl 1110-008-9012-8. (ITepeBOLJ; 113: 

II1u6au0B E.li. BnH51:HHe MenKOLJ;HcnepcHoii npwMecw Ha pacceHHHe cBeTa B 

«qwcToii» cpwm,TpoBaHHOH BOLJ;e I E.li. II1u6au0B I I MopcKoii 

rHLJ;poc}_l11311qecKHH )KypHan. - 2008. - N22. - C. 46-56.) . 

10. Man'kovskii V.I. Optical characteristics of coastal waters and atmosphere near 

the south coast of the crimea at the end of summer 2008 I V.I. Man'kovskii, 

G.A. Tolkachenko, E.B. Shibanov, O.V. Martynov, E.N. Korchemkina, 
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D.V. Yakovleva, I.A. Kalinskii II Physical Oceanography. -2010. - Volume 20, 

Issue 3. - P. 207-230. doi: 10.1007lsl 1110-010-9079-x. (ITepeBo.r:i; 113: 

MaHhKOBCKMH B.I1. OrrT111-1ecK11e xapaKTep11cTMKM rrp116pe)l(HhIX BO)]; 11 

aTMoccpephI B pattoHe IO)l(Horo 6epera KphIMa B KOHU:e neTHero ce3oHa 2008 

ro.r:i;a/ B.I1. MaHhKOBCKMH, r.A. TonKaqeHKo, E.li. II1u6au0B, O.B. MapThIHOB, 

E.H. KopqeMKMHa, ):(.B. 51KOBJieBa, I1.A. Kan11HCKMH II MopcKoil 

r11.r:i;pocp113MqecKMM )KypHan. - 2010. -M~3. - C. 52-74.). 

11. Shybanov E.B. Hypothesis of the spatial adjustment of optical inhomogeneities 

of water and its confirmation through experiments on measurements of light 

scattering I E.B. Shybanov, J.F. Berthon, M.E. Lee, G. Zibordi II JETP Letters. 

2010. Volume 92, Issue 10. P. 671 675. 

doi: 10.1134IS0021364010220078. 

12. Shybanov E.B. Intensification of light scattering as a result of mixing of pure 

waters with different densities I E.B. Shybanov, J.F. Berthon, M.E. Lee, 

G. Zibordi II Physical Oceanography. - 2011. - Volume 21, Issue 4. - P. 254-

260. doi: 10.1007lsll 110-0l l-9120-8. (ITepeBo.r:i; 113: II1u6au0B E.li. 

Y BeJI11qeH11e pacce5IHM51 CBeTa rrp11 CMeIIrnBaHMM q11cThIX BO)]; pa3JI~HOM 

rrJIOTHOCTM I E.li. II1u6au0B, )l{.-<I>. EepTOH, M.E. JI11, ):()1(. 3116op.r:i;11 II 

MopcKoil r11.r:i;pocp11311qecKMM )KypHan. - 2011. - N24. - C. 36-42). 

13. D' Alimonte D. Regression of in-water radiometric profile data ID. D' Alimonte, 

E.B. Shybanov, G. Zibordi, T. Kajiyama II Optics Express. - 2013. - Volume 

21, Issue 23. -P. 27707-27733. doi: 10.1364IOE.21.027707. 

14. Lee M.E. Determination of the Concentration of Seawater Components Based 

on Upwelling Radiation Spectrum I M.E. Lee, E.B. Shybanov, 

E.N. Korchemkina, O.V. Martynov II Physical Oceanography. -2015. -Issue 6. 

- P. 15-30. doi: 10.2244911573-160X-2015-6-15-30. (ITepeBo.r:i; M3: JIM M.E. 

Orrpe.r:i;eneHMe KOHU:eHTpau:1111 rrp11Meceil B MopcKoil Bo.r:i;e no crreKTPY 5IpKOCTM 

Bocxo.r:i;51ru:ero M3nyqeHM51 I M.E. JIM, E.li. II1u6au0B, E.H. KopqeMKMHa, 

O.B. MapThIHOB II MopcKoil r11.r:i;pocp11311qecKMM )KypHan. - 2015. - N26. - C. 

17-33.). 
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15. Jh1 M.E. CITeKTpaJioHa.H ITpo3paqHoCTo aTMoccpepoI Ha,n: lfopHoIM MopeM / 

M.E. JI:a, E.6. II1u6au0B, B.r. flI06ap1(eB // MopcKoii rtt,n:poq>H3HqecKHii 
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