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«Bmunme aTMoc4>ePHoro 33po30ID1 Ha 6HooilTif'lecKHe xapaicrepHCTHICH qepHoro Mopx 
no ,D;aHHLIM ml3eMHLIX e cnymmcoehIX H3Mepemm», 

npe,D;CTilBJieHH)'IO Ha coecKaHHe yqeHoii creneHH 
Km,D;H,D;ara reorpa4>111IecKHX Hayic 

no cneI01am.Hocm 1.6.17 - OKeaHOJIOI'WI 

AxlyaJILBOCTL TeMLI pa6oTL1. qepHoe Mope, KaK oo,noeM C TOHKHM ,D;eJITeJILHblM CJioeM, 

YDBHM0 K BHeIIIHHM B03,D;eACTBHJIM, BICJIIO'laJI KJIHMaTif'lecKHe H3MeHeHHJI H rurrpon0reHH)'IO 

HarpY3KY. Ha6mo,D;aeMHe B nocne,D;HHe ,D;ecJITHJleTWI norenneHHe H yeeJIH1IeHHe coneHOCTH eepx­

Hero CJI0JI Be,D;eT K coxpameHBIO T0.JIII{HHLI KHCJIOpo,D;Horo CJIOJI H Il0,D;1,eMY 30Hbl cepooo.nopo.n­

H0ro 3apIDICeHHJl. B 3THX ycJI0BHJIX HCCJie,noBaHHe 6HOOilTif'lecKHX xapaicrepHCTHK qepHoro M0pg 

C HCnOJIL30BaHHeM CnyTHHKOBhIX ,D;aHHLIX npHOOpeTaeT oco6yio 3Ha'lHMOCTb. ,AffcceprarnuI no­

CBJIIIJ;eHa oueHKe BJIHJIHHJl aTMoc4>epHoro 33po30IDI Ha 6eooJITHt1ecKHX xapaxrepHCTHICH (B 

nepeyio 011epe,D;I,, Koaneinpanmo xnopoq>HJIJia-a), llT0 BIDICII0 no aecK0JILKHM npH11HHaM. Bo­

nepehIX, aTMoccl,epHLIA 33p<>JOJIL jlBJUleTCB :meMeHTOM rno6am.Horo 6eoreoXHMH1Iecxoro UHKJia, 

IlOCTilBJIU B IlOBepXHOCTIIIJit CJIOii 0KeaHa JIHMHTHJ>YIOm;He nepBH1IH)'IO Ilpo,ZO'KIOIIO MHKpo:3Jle­

MeHTLI ( a30T, KpeMHHB, 4>oc4>op, )ICeJie30 ). Bo-erophIX, ,lJ;Jljl qepHoro Mopg 3TOT npouecc OCTaeTcx 

He,D;ocraro11Ho H3yqeHHblM, HecM01px Ha ero noreHI01am.Hoe BJIIDIHHe Ha 4>opMHpOBaHHe «nee­

remm» 4>HTOnnaHKT0Ha e 6eonpo,eyKTHBHOCTb Mop.SI B uenoM. B-TpeThHX, npHCYTCTBHe 33po-

30IDI ( oco6eHHO IlLIJleBOro) jlBJUleTC.SI OCHOBHLIM HCT011HHKOM norpeIIIHOCTeii npH ,ZJ;HCTaHIOfOH­

H0M onpe,neJieHHH 3Ha11:emm 6HOOilTif'lecKHX xapaicrepHCTHK, llT0 Tpe6ye-r pa3pa6oTKH MeTO,D;0B 

xoppeKTHoro yqera ero B03,neiiCTBu. TaKHM o6pa30M, pe3yJILTIITL1 pa6oTLI Heo6xo,D;HMH KaK ,lJ;Jljl 



yr.ny6JieHIDI noHHMa.HIDI MeX3.HH3MOB 'PYmcnHOHHpoBa.HIDI 3KOCHCTeMhl lfopHoro MOP.SI, Ta.IC H AA.SI 

pemeHIDI IlpaKTlf'leCKHX 33.naq ee MOHHTOpHHra. 

C-rpytnypa a o61aeM .i:.eccepnnHH. }:lllcceJ)TaI.Uf.SI COCTOHT H3 aae,ZJ;eHIDI, TpeX rnaa, 3a­

lCJilOqeHIDI, CilHCKa c01cpamemm H 0003Haqemm, CilHCKa HCnOJIL30B3.HHLIX HCTOqffHKOB. 061,eM 

pa6oThl COCTaBJI.SleT 140 c-rpamm;, OHa CO,D;ep>K1IT 40 pHCyttKOB H 8 Ta6.JIHn. EH6JIHorpa4llf'leCKHH 

CilHCOK BICJilOqaeT a ce6.SI 185 HaHMeHOBamm, a TOM qJtCJie 80 Ha aHrJIHHCKOM .SI3blKe. 

Oceosewe pe3ym»nn.1, no.nyqeeewe B .z.eccepnnae. 

Bo Bae,ZJ;eHHH o6ocHOBblBaeTC.SI mcryam.HOCTh reMhl Hccne,ZJ;oBa.HIDI H ,ZJ;aeTC.SI HHfPOpManIDI 

O creneHH ee pa3pa6oTaHHOCTH, OilHCblBalOTC.SI QeJIH, 33.naqJt, OO'beKT, npe,D;MeT H MeTO,lJ;l,I HCCJie­

,ZJ;OBa.HIDI. YKa3LIBaeTC.SI HOBH3Ha, HayqHa.SI H npaKTlf'lecKa.SI 3HaqffMOCTI, pe3ym.TaTOB pa6oTbl, ne­

peqffC.JI.SIIOTC.SI nOJIO)l(eHIDI, BblHOCHMble Ha 38IIJ;Hty, OOOCHOBLIBaeTC.SI creneHL ,ZJ;OCTOBepHOCTH pe-

3ym.TaTOB HCCJie,ZJ;oaamm. IlpHBe,D;eH CilHCOK KOH(pepeHIOIH, Ha KOTOpLIX 6b1Jla anpo6HpoBa.Ha 

,ZJ;HCCeJ)TanHOHHa.SI pa6oTa, a TaK)l(e cnHCOK ony6JIHKOB3.HHblX pa6oT no TeMe ,ZJ;HCceJ)TanHH. IlpH­

BO,ZJ;HTC.SI HHfPOpManIDI O CB.SI3H ,ZJ;HCCeJ)TanHOHHOH pa6oThl C HayqHLIMH nporpaMMaMH, IlJla.HaMH 

H TeMaMH, BLIIIOJIH.SieMhlMH B MopcKOM m.z.q>OfPH31f'IecKOM BHCTHTYTe p AH. Ilo,ZJ;po6Ho onBCbl­

BaeTC.SI JIHqHblH BKJia,ZJ; aaropa. 

B fnaae 1 paccMa'I])BBaK>TC.SI OCHOBHLie ollTlf'lecKHe xapaKTepHCTBKB aTMocfilepHoro 

a3po30JI.SI - a3po30J1I,Ha.SI OilTlf'lecKa.SI TOJlll(BHa (AOn , napaMe'I]) AlirCTpeMa B pacnpe,D;eJieHHe 

qaCTHn no pa3MepaM, a TaK)l(e MeTO,lJ;l,I HX onpe,D;eJieHIDI. ,l{aeTC.SI KJiaCCBfPBKaI.Uf.SI B onHCa.HBe 

IBilH'IHhlX AA.SI qepHoro MOP.SI THilOB a3po3OJI.SI: fPOHOBOro, IlblJleBOro B ,ZJ;blMOBOro (C8)1CB). OT­

,ZJ;em.Hoe BHHMaHHe y,ZJ;eJI.SieTC.SI HHC'I])YMeHTam.HOH 6a3e: OilHCaHbl Ilp0Rlt011h{ pa6oThl H .n;aHHI,Ie 

Ha3eMHoi CeTH AERONET, nopraTBBaoro fPOTOMe'I])a SPM, cnyTHBKa CALIPSO H p.SI.n;a CKa.He­

poa naeTa, a TaK)l(e BCnOMorarem.HblX MO.n;em.HblX KOMilJleKCOB B 683 ,ll;aHHblX. B KOHQe rJiaBI,I 

OOOCHOBblBaeTC.SI Heo6XO)l;HMOCTI, KOMilJleKCHOro BCn OJIL3OBa.HIDI BceX nepeqJfCJieHHblX BCTOq­

HBKOB HHfPOPManBB. 

fnaaa 2 nOCB.SIIQeHa 3.HaJIH3Y OilTlf'lecKHX xaprucrepBCTBK H HCTOqffHKOB a3po30JieH Ha,ZJ; 

qepHLIM MOpeM. B Hei npe.n;CTaBJieH pa3pa6oTaHHLIH anropHTM onpe,n;eJieHIDI npoC1])3.HCTBeHHO­

BpeMeHHoro noJIO)l(eHIDI HCTOqffHKOB npH3eMHOro a3po30JI.SI Ha OCHOBe 3.HaJIH3a o6paTHblX 'I])a­

eKTOpHH Mo.n;eneit: AERONET H HYSPLIT. IlpHBe.n;eHa CTaTHCTBKa BblHOCOB, Bbl.SIBHBma.SI ce30H­

HLie oco6eHHOCTH H reorpafilmo OCHOBHLIX HCTOqffHKOB nblJleBoro H ,ZJ;blMOBOro a3po30JI.SI. Ha oc­

HOBe o6nmpHoro MaccHBa H3Mepemm nonyqeHbl B CHCTeMaTH3HpoB3.Hbl KOJllf'leCTBeHHLie onTH­

qecKHe xapaKTepHCTBKB (AOT, napaMe'I]) AlirerpeMa, pacnpe.n;eneHHe qacTHn no pa3MepaM) AA.SI 

TpeX THilOB a3po30JI.SI: fPOHOBOro, IlblJleBOro B ,ZJ;blMOBOro. OT.n;em.HO npoa.HaJIH3HpoB3.H 



Ka1IecTBeHm.m H KOJIH1IecTBeHHlim COCTaB 6HoreHHhIX MHKp03JieMeHT0B ( 4>oc4>aThl, CHJIHKaThl, 

a30T) B IlldJleBOM H JU,IMOBOM a3J>030Jie. 

rmma 3 CO,l:\ep:>KHT pe3ym,raThl OI,leHKH BJIIDIHHJI IlblJleBOro a3J>030IDI Ha 6uoonTH1IecKHe 

xapaicrepHCTHICH BepXHero CJI0JI lJepHoro M0pJI. HccJie,l:\OBaHHe BLIIl0JIHeH0 AB~ MeTO,l:\aMH: Ha 

OCH0Be aHaJIHJa HCICJII01IJITeJll,H0 cnymmcoBhIX AaHHhIX (naparpa4> 3.1) H c npHBJie1IeHHeM AaH­

HhIX Il0ACnymmc0BhIX CYA0BhIX H3MepeHBii HHTeHCHBHOCTH cl>JIYopecne~ paCTBOpeHHoro op­

raHH1IecKoro Bemecna (naparpa4> 3.2). B nepBOA 11aCTH rnaB1,1 paccM0TpeHLI CJIY1IaH nepeHoca 

a3J>030IDI, 3aperHCTJ)HpC>BaJIHl,le B 2010, 2016 H 2018 rr ., BO BTOpoA - B 2020 r. Jvig nepBbIX TpeX 

CJIY1IaeB np<>aHaJIH3Hp<>BaHa AHHaMHKa K0~e~ XJiopo4>HJIJia-a H reMnepaTYJ)1,1 noBepxuo­

CTH MopJ1 .z:\0 H nocJie 3IlH30.z:\0B Ill,IJleBOro nepeuoca Ilo .z:\aHHI:,IM 2020 r. Ilpe,l:\CTilBJieHI:,I pe3ym,­

TI1Thl aHaJIHJa co6hlTIDI oceuuero nepeuoca B3BemeHHLIX 1IaCTHn PMl O B aKBaropmo H npH6pe)l(­

HI:,Ie paAOHI:,I lJepuoro MOpJI C BOCTOKa IlpoaHaJIH3Hp<>BaHa KoppeJIJIIJ;WI Me)KJ).y IlOBI:,IIDeHHLIMH 

3Ha1IeHffjfMH a3J)030Jll>HOA onTH'IecKoA TOJimHHI:,I, COAep)l(aHHeM 4>oc4>aroB H CHJIHKaTOB B oca,n;­

Kax H 4>mcroM IlblJleBOro nepeHoca H3 CaxapLI (Ko3ci>cl>HnHeHTI:,I K0ppeIDinHH R=0,79 H R=0,73). 

Y CTaHOBJieH BpeMeHHOA C,l:\BHr Me)KJ).y BLIIla,ZJ;eHHeM a3po30ID1 H OTKJIHKOM 3KOCHCTeMLI. 

B 3aJc.moqeHHH npHBO,n,lTCJI OCH0BHI:,Ie pe3ym,TaTL1 H Bl,IB0):\1,1.z:\HccepranHOHH0II pa60TLI. 

06oceoaaeeocn. B .Z.OCTOBepeocn. pe'JyJll»T8TOB o6ecne1IHBaeTCJI K0MilJleKCHblM npH­

MeHeHHeM BJaHM0,l:\0il0JIHJIIOmHX n0,l:\X0,1:\0B H MeT0,1:\0B. TeopeTH1IecKU H MeTO,l:\H1IecKU 0CH0Ba 

HCCJie,z:\0BaHHjl 0ilHpaeTCJI Ha MeT0,l:\1,1, o6menpHIDITLie B C0BpeMeHHOII 0ilTHKe aTMocci>ePLI H 0Ke­

aH0JI0rHH. B1,1c0Koe K31IecTBO AaHHhIX H3TYJ)HhIX H3MepeHBii 0ilTH'IecKHX xapaKTepHCTHK a3po-

30IDI AOCTHraJIOCL 3a C1IeT HCil0JIL30BaHHjf KaJIH6poBaHHhIX 4>0TOMeTJ>OB CeTH AERONET H SPM. 

HcnOJIL30JUlHHJ,IB B pa6ore M8CCHB cramCTH1IecKH 3H31IHM. 0 AOCT0BepHOCTH OCH0BHhIX BLIBO­

A0B TilK)l(e CBH,neTeJILCTBYeT HX ycnemHU anpo6anHJI H ny6JIHKanHJI B pjl,ll;e npoci>HJll>HLIX penea-

3HpyeMhIX )I(}'J)HaJI0B, KaK p<>CCHIICKHX, TilK H Me)KJ).)'HapoAHblX. 

Hayw1eu BOBB3B8 BCCJie.z.oaaeBII B nonyqeHIU,ll pe3yJ11»TaTOB: 

1. Jvig pem0H0B aKBaTOpBH lJepHOro M0PJI npHBe,neHLI 0ilTH'IecKHe xapaKTepHCTHICH nLIJie­

BOro H JU,IM0BOro a3J>030IDI (BeJIB'IHHbl 3Ha11eHBii a3J>030Jll>HOA OIITH1IecKoA T0JimHHLI, napa­

MeTpa AIIrerpeMa, pacnpe,neJieHHe qacmn no pa3MepaM). 

2. AJiropHTM onpe,neJieHHJI HCT01IHHK0B Ill,IJleBOro H ,nLIM0BOro a3J>030IDI no pe3ym,raTaM 

CTamCTH1IecKoro aHaJIHJa COOl,lfflll nepeuoca IlLIJIH B pemoa lJepHoro M0PJI no AaHHblM M0Ae­

JIHJ)OBaHHjl AERONET H HYSPLIT. 

3. Pe:iym,raThl K0pperumH0HH0ro aHaJIHJa Me)KJ).y 0ilTH'IecKHMH xapaKTepHCTHKaMH IlldJle­

BOro H JU,IM0BOro a3po30IDI H K0JIH1IecTBeHHI:,IM H Ka1IecTBeHHI:,IM COCTaB0M MHKp03JieMeHTOB B 



aTMoc4>epHhlX ~ax, KOTOpble co,nep)l(aT BLICOICHe KOHl,\eHrpanHH 4>oc4>aTOB, CHJIHJCaTOB H 

a30Ta. 

4. OneHKa H3MeH'IHBOCTH 6HOOilTH'lecKHX xapaKTepHCTHK IlOBepXHOCTHOfO CJIOJI BO,ll qep­

HOfO MOpSI no,n BJIIDIHHeM 6HOreHHLIX BemecTB (Poi·, Sioi·, NOi, N03, Nlli), oca)l(.IleHHhlX H3 

IlhlJleBOro a3po3OJIJI no ,naHlll,lM Ha3eMHLIX H cnyrmncOBbIX H3Mepemm. 

Hayqeu a npaK'l'B-.ecn11 1ea-.aMocn». Hayq11ag 3Ha'IHMOCTb ucc11e,n0Ba.HHJ1 3aKJIIOqa­

eTCJI B onpe,neJieHHH 3HaqeHJm: a3po30JlbHOH OllTH'lecKOH TOJIII(HHhl, IlapaMeTpa .AHrC'rpeMa H 

pacnpe,ne11eHJU1: qacmn no pa3MepaM AJU1 pa3JllAHhlX THnOB a3po30JIJI ( 4>oaoooro, nhlJleBOro, .nLI­

MOBOro ), B npH6pe)l(HOA 30He qepHoro MOpSI. IloJl}"IeHHhle pe3yJibTilTLI MOryT npHMeHJITbCJI ,nJUI 

6o11ee T0qff0H perHOHaJibHOH napaMeTpH3aIUIH OCH0BHLIX OilTH'lecICHX xapaKTepHCTHK aTMO­

c4>epHOfO a3po30JIJI, npH MO,lleJIHp<>BaHHH 6HoreoXHMH11ecICHX nponeccoB, npoHCXO,ngmHX B no­

BepXHOCTH0M CJioe qepHoro MOpSI, H IlOBbIIIleHJUI: TOqffOCTH aTMOC4>ePHoA Koppe.lCl(HH ,llaHHbIX 

CnyrmncOBLIX CKaHepoB [tBeTil. 

PeKOMetmanee no BCDOJIL30B8HBIO pe3YJILTilTOB ABCCepnnaa. Pa3paOOTilHHLrli aJI­

ropHTM H,neHTH«i>HKanHH HCTOqffHKOB IlhlJleBOro H ,llhlMOBOro a3po30JIJI, OCHOBaHHblll Ha CTilTH­

CTH'lecKOM aHaJIH3e co6LITHA nepeHoca, MO)l(eT 6h1Tb peKOMeH,nOBaH K BHe.npeHHIO B nprumncy 

3K0Jiornqecxoro MOHHTOpHHra. J:J;aHHLIA HHCTp}'MeHT MO)l(eT 6h1Tb HCil0Jlb30BaH cneIU1aJIH­

CTilMH, pa6oTIUOmHMH C ,lla.HHl,JMH ,llHCTilH[tHOHHOfO 30H,nHJ><)Ba.HHJI, ,nJUI onepaTHBHOfO aHaJIH3a 

H oneHICH IlOCJie,llCTBHA MacWTa6HhlX npHp<>,llHLIX JIBJieHHA B qepHOMOJ>CKOM pernoHe, TilKHX KaK 

IlhlJleBble 6ypH H IlO)l(apbl. 

Boopoa,ia~no~: 

1. IlOJIO)l(eHJUI:, BLIHOCHMble Ha 3amHTY, MOfJIH 6LI 6h1Tb c4>opMYJIHJ><)BaHLI c OOJibmeii KOH­

KpeTHKOH: C yxaJaHHeM KOHKpeTllbIX pernoHOB qepHoro MOpSI H npHBe,neHHeM 3Haqemm OilTH­

qecICHX xapaxrepHCTHK a3p<)30JIJI (IlOJIO)l(eHHe 1), yxaJaHHeM 6o11ee T0qff0f0 HCTOqffHKa ,llaHHLIX 

(AERONET HJIH HYSPLIT, noJIO)l(eHHe 2), npe,ncTaBJieHHeM 'IHCJieHHLIX pe3yJibTilTOB xoppeM­

IUfOHHoro aHaJIH3a (noJIO)l(eHHe 3). 

2. 0TcYTCTBHe Bhl,lleJieHHLIX pa3,neJIOB C JIHTepazypHLIM 0030poM H 0ilHCaHHeM HCilOJib30-

BaHHLIX B HCCJie,noBaHHH MeTO,llOB 3aTpY,llWleT oneHKY HayqHOH HOBH3HLI. 

3. BbIBO,n «CpaBHume11bHblU aHQJIU3 pe3J'llbmamoB o6pamm,zx mpaeKmopuu 06J'X MOOe11eu u 

onmu'leCKUX xapaKmepucmuK noKa3QJI, 'Imo pe3y11bmambl MOOe11upoBaHwi HYSP LIT MeHee oo­

cmOBepHbl OJIJI QHQJIU3Q nepeHOC06 6030}'1UHblX Mace HOO 'lepHOMOpcKUM peZUOHOM, 'leM pe3yllb­

mambl AERO NET» ( CTp. 60) npe,nC'TilBruleTCJI COMHHTeJibHLIM, nocKOJibKY 6a:111pyeTCJI Ha aHaJIH3e 

)J;aHHLIX BCero 3a .n;Ba )J)IJI: 12 B 20 anpeJIJI 2016 r. (pHC. 2.8). EcJIH BCe )l(e C'IHTilTh 3TOT BLIBO,ll 



Bepm.IM, TO 3TO CTaBHT 110.n COMHeHHe IIpa.BOMepHOCTI, IIOCJie.lJYIOm.ero HCIIOJIL30Ba.HIDI ,na.mn.IX 

HYSPLIT .nmi pemeHIDI 33,ZJ;a11 pa6oTbI. 

4. C11e.nyeT o6paTHTb BHHMaHHe Ha Heo6ocHOBaHHoe HCIIOJlb30BaHHe CTaH,napTHoro anro­

pHTMa .nmi oneHKH Kounem:panim XJI IIPH TOM, 1ITO B MfH PAH Ha npoTJDKeHHH MHOrHX JleT 

yc11emHo p83pa6aTblBaIOTCJI pernoHam,m.ie anropHTMbl .nmi qepHoro Mop11. Ilo-BH.nHMOMY, 

HMeHHO c 3THM CBJl3aHO 3aperHCTpHpoBaHHoe 7 anpeJIJI 2018 r. JaBhIIIIeHHe KOHneHTJ)ai:um XJI 

110 cpaaHeHHIO co cpe.nueMecJ111H1>IM 3Ha11euHeM 3a anpe1Ib 2018 r. (1,2 Mr/~) 6o11ee, 11eM B 10 

pa.3: «3HO'leHUR KOHIJeHmpalJUU Xllopo<J,Wllla-a 6 06J1acmu UHmeHCU6H020 1J6emeHUR HOXOOWlUCb 

6 ouana:JOHe 10 - 40 Mz!M3» ( crp. 99, pHC. 3.10). IlpH 3TOM pe3yJibTaTbI COBpeMeHHOro CTaH,napT­

HOro anropHTMa ,naJOT cym.ecTBeHHO MeHLWHe 3Ha11eHID1: oxo110 1,5-2,5 MrlM3 (,naHHL1e Suomi 

NPP I VIIRS, https://worldview.earthdata.nasa.gov/). 

5. lliBecTHo, 11TO 011IH6Ka CTaH,napTHoro anropHTMa oneHKH Kounem:panim XJI COCTilBIDleT 

OKOJIO 30%. IlpH 3TOM npe,nCTaBJieHHaJI Ha pHC. 3.2 H3MeH11HBOCTI, :rroro 11apaMeTJ)a HaxO,nHTCJI 

B 11pe.ne11ax 3TOH IIOrpemHOCTH, 1ITO He II03BOJIJleT cy,nHTb O BJIIDIHHH KaKHX-JIHOO 4>aKTopoB Ha 

011pe,neJieHH}'IO 110 CrryTHHKOBl>IM ,naHHl>IM KOHneHTJ)aIUIIO XJI B paCCMOTpeHHOM B 11aparpa4>e 

3.1.1 cnyqae. 

6. IlpH o6cy)l(,ZJ;eHHH BJIHJ1HIDI aTMoc4>epHoro 83po30JIJI Ha KouneHTJ)anm<> XJI He paccMaT­

pHB8IOTC11 .zq,yrne 4>axropLI, CIIOCOOHbie npHBecTH K H3MeHeHHIO KOHneHTJ)ai:um noro nHrMeHTa. 

K HHM OTHOCJITCJI B03MO)l(Hoe yaeJIH11eHHe 4><>TOCHHTeTH11ecKH aKTHBHOH pa,nHanHH (cI>AP), KO­

TOpoe MOrJIO IIpHBecTH K yaeJIH11eHHIO 11epBH11HOH 11po.nyKnHH H , B CBOIO 011epe,n1>, KOHneHTJ)anHH 

XJI, pereaepanu 6HoreHHLIX 3JieMeHTOB, a.naeKnIDI BO,nHLIX Mace, B 11acmOCTH, .nmi paiioHa K 

10ro-Ja1Ia,zzy OT Kp1>1Ma (11aparpa4> 3 .1.1 ), r.ne 3aToK o6oram.eaHLIX 6HoreHH1>IMH 3JieMeHTaMH oo.n 

C ceaepo-3a118,AHOro meJib4>a Mor IIOBJIHJITb Ha yaeJIH11eHHe HX KOHneHTJ)anHH B IIOBepXHOCTHOM 

c11oe H TaIOKe CTHMYJIHpoBaTb yaeJIH11eHHe xouneaTJ)ai:um XJI. KpoMe TOro, oTCyTCTBHe aaaJIHJa 

4>0HOBOH H3MeH11HBOCTH KOHneHTJ)ai:um XJI B 11epHO,nLI 6e3 BLIII3,lJ;eHIDI 83po30JIJI He 1103BOJIJleT 

,nOK83aTb, 11TO Ha6JIIO,naeMLie H3MeHeHIDI CBJIJam.l HMeHHO C HHM, a He C ecTecTBeHHl>IM H3MeHe­

HHeM COCTOJIHHJI 3KOCHCTeMLI. Bee 3TO CHH)KaeT OOOCHOBaHHOCTI, HeKOTOpLIX BLIBO,nOB. 

7. B pa60Te OTCY'fCTBYeT aHaJIH3 Ba)l(Heiimeii poJIH aTMoc4>epHLIX OC3,lJ;KOB, 11TO cym.e­

CTBeHHO CHH)KaeT IIOJIHOTY H KOppeKTHOCTI, BLIBO,nOB. BMecTO :rroro B HCCJie,noBaHHH HCIIOJlb30-

BaH cne.lJYIOIIJ.HH 110.nxo.n: «KpumepueM «Bbl,naOeHUR ocaOK06», m.e. HUCXOORUJezo 6030yzuHozo 

nomoKa R6JLJlemcR OOHO YCJ106ue: Pt' M6apl'lac. Ec11u OHO 6bl,n011HRemcR, mo «06Hy11RemcR» 6CR 

npeObl,CmopUR coomBemcm«y10UJe20 a111.Moc<J>epH020 CJIOR, m. e. C'lumaemca, 'Imo am.Moc<J>epHbl,U 

CllOU y.J1Ce He cooepxum a3po30llb, nooHRmbl,u paHee BocxooRUJUMU nomoKaMU c noBepxHocmu 

3eMJlU» (crp. 44). KJiro11eB1>IM ynym.eHHeM JIBJIJleTCJI TO, 11TO HMeHHo «MOKpoe» BLI113,lJ;eHHe (c 



)J.O)l(J(HMH) Cny)l(HT )J.OMHHHpyIOII\BM H Ha.HOOJiee 341>4>eKTHBHblM MeXaHH3MOM CTHMYIDmHH nep­

B~OH npo,nyianm ci>HTOilJlaHKTOHa, B TO BpeMJI Ka.IC BJIIDIHHe «cyxoro» BLina,nemHI BTOpocTe­

neHHO. 3ro o6ycJIOBJieHo IlPHHIOfilllaJII,HblM pa3.JIH11HeM 3THX npou;eccoa: oca,nKH He TOJILKO 

o6ecne'IHB3IOT 6hlCTpyIO npJIM)'IO .ll.OCTilBKY a3po30JILHoro MarepHWia B tf>o'riAecKHii cnoii, HO H, 

npe,l1.BapHTeJILHO paCTBOpll H, TaKHM o6pa30M, nepeBO)J.H 6HOreHHI,Ie :meMeHThI B HOHHyIO 

ci>OPMY, cnOCOOCTByIOT 6hlCTpoMY ycBOeHHIO HX ci>HTonnamcroHOM. IlpH noM caMH 'lacTHIJ;bl 

a3po30IDI, BhlCTYfia.H .H,Zq>aMH KOH)J.eHcau;HH, Henocpe)J.CTBeHHO BJIIDIIOT Ha ci>opMHpoBaHHe H HH­

TeHCHBHOCTI, C>Ca,nKOB. HanpoTHB, npH cyxoM OCIDK,lJ.eHHH HepaCTBOpHMhle 'lacTHIJ;LI MOryT TO­

uyn., He ycneBa.H paCTBOpHTbCJI, 'ITO pe3KO CHH)K8eT HX BKJia,n B MHHepaJIH3au;H10 BO)J.. roaopg 0 

He,lJ.OCTaTKax paOOTLI, CTOHT ynoMJIHyTI> o6 OTCyYCTBHH o6cy)I(){eHHJI poJIH )KeJieJa, Ka.IC MHKpo-

3JieMeHTa, CTHMYJIHPyIOIUero pocr ci>HTOilJlaHKTOHa. H3BecTHo, 'ITO a3po30JILHoe )KeJie3o JIBJIJl­

eTCJI 0)1.HHM H3 OCHOBHhlX HCTO'IHHKOB ero IlOCTynJiemHI B OTKphlTLie paiioHLI MOpeH H OKeaHOB. 

8. Ee3 H3yqeHHJI IIOJIH0ro XHMH'lecKoro COCTaBa a3po30JieH CJI0)KH0 roaopHTh 06 HX 0)J.H0-

3Ha'IHO CTHMYJIHPyIOIIJ;eM 341>4>eKTe Ha poCT ci>HTOilJla.HKTOHa, Ta.IC Ka.IC TJl)KeJILie MeTaJIJILI MOryT 

OKa3LIBaTh TOKCH'lecKoe B03,lJ.eHCTBHe. 

9. Ilpe.ll.CTaBJieHHa.H HHTepIIpeTalUUJ )J.3HHLIX 4>nyopecu;eHIJ;HH POB Ka.IC HH,lJ.HKaropa BJIHJ1-

HHJ1 aTMocci>epHoro a3po30IDI npe)J.CTaBJIJleTCJI Hey6e)J.HTeJILHOH, IlOCKOJILKY cy)J.OBhle H3MepeHHJI 

npoB0)J.HJIHCL B paiioHe, no,l1.Bep)KeHHoMY BJIHJIHHIO HacbIIIJ;eHHbIX POB BO.ll. A.3oacKoro Mop11 ( cy­

.ll.OBhle )J.a.HHLie nonyqeHLI npHMepH0 B 100 KM K 10ry OT Kep'leHCKOrO rrpoJIHBa). lionee BepoJITH0, 

'ITO Ha6JIIO)J.aeMhle H3MeHemHI CBJl38.Hhl c a,naeKIJ;Heii BO)J.HLIX Mace, a He c aTMoc4>epHbIM nepe­

HOCOM. 

BLIIIIeYKaJaHHLie JaMe'laHHJI Ilpe.ll.CTaBJIJIIOTCJI cyIIJ;eCTBeHHI,IMH, HO He CHH)KaIOT o6IIJ;eii 

noJIO)KHTeJILHoii ou;eHKH )J.HCCepTaIJ;HoHHoii pa6oTLI J{.B. KaJIHHcKoii. 

laKJDO'lleHBe. t{HccepTau;HJI BhlIIOJIHeHa Ha BhlCOKOM HaY'IHOM ypoBHe H Ilpe)J.CTaBJIJleT 

co6oii 3aKOH'leHHLIH nan HCCJie)J.OBaHHii no aKTYaJII,HOii TeMe. IlonyqeHLI HOBLie pe3yJILTaTbI B 

OOJiacTH OIITHKH OKeaHa H aTMoc4>epLI, IIOKa3LIBaIOIIJ;He BJIIDIHHe aTMoc4>epaoro a3po30IDI Ha,n 

aKBaTOpHeH qepHoro MOpJI. B )J.HCCeprau;HH HMeIOTCJI Heo6XO,lJ.HMhle CCLIJIKH Ha aBTOpoB H HC­

T0'IHHKH 3aHMCTBOBaHHbIX MaTepHWIOB, B TOM 'IHCJie - Ha HayqHLie pa6oTLI COHCKaTeIDI. 

Pa6oTa xopomo anpo6HpoBaHa 0cHOBHLie pe3yJILTaTLI, npe,l1.CTaBJieHHLie B )J.HccepYau;HH, 

ony6JIHKoBaHLI B peu;eH3HpyeMLIX HayqHLIX H3.ll.a.HHJIX, Y.ll.OBJieTBOPJIIOIUHX TpOO<>BaHHJIM BAK 

rrpH Mimo6pHaYKH PoccHH (16 pa6oT, H3 HHX 9 CTaTeH - B ~pHWiax, HH,lJ.eKCHpyeMLIX B Web of 

Science H Scopus ). ABrope4>epaT )J.Hcceprau;HH IIOJIHOCTI,10 01pa)KaeT ee OCHOBHoe CO)J.ep)Ka.HHe. 

Pa6oTa noJIHocn,10 cooTBeTCTBYeT cneIJ;HWII,HOCTH 1.6.17 - «OKeauonorHJ1» H Y.ll.0BJie­

TBop11eT BCeM Ilpe)J.1,JIBJIJleMbIM K KaH)J.H)J.aTCKHM ,lJ.HCCepYau;HJIM TpOO<>BaHHJIM ,lJ.eHCTByIOIIJ;ero 
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