
OT3LIB 

ocjHll.J.HaJlbHOro onnoHeHTa PenHHOH 11pHHbl AHaTOJlbeBHbl O )].HCCepTaU,HOHHOH pa6oTe KanHHCKOH 
)];apbH Bna)].HMHpOBHbl «B11mrn11e aTMOccj>epHoro a3p030J1SI Ha 611oonT11YeCKHe xapaKTepHCTHKH 
qepHoro MOpH no )].aHHhIM Ha3eMHbIX H cnyrHHKOBbJX 113Me eHl1H», npe)].CTaBJleHHOH K 3aUJ.11Te Ha 
COHCKaH11e yYeHOH creneHl1 KaH)].H)].aTa reorpacj>HYeCKHX HayK no cneu,HaJibHOCTl1 1.6.17- OKeaHOJ10fHjl. 

)];11ccepTaU,HOHHaH pa6oTa KanHHCKOH )];apbH Bna)].HMHpOBHbl npe)].CTaBJlHeT co6on KOMnJleKCHOe 

HCCJle)].OBaHHe, HanpasneHHOe Ha 113yYeH11e po1111 aTMOC(pepHbIX a.3p030J1eH B 4>opMHpOBaHHl1 

6HOOnTl1YeCKHX xapaKTepHCTHK lJepHoro MOpH. Hccne)].OBaHHe cocpe)].OTOYeHO Ha Tpex OCHOBHhIX 

THnax a3p030J1eH: <pOHOBOM (THnHYHOM )].JlH MOpCKOH aKBaTOp1111), nbIJleBOM (nepeHOCl1MOM 113 

nyCThlHHbIX pernOHOB CaxapbJ 11 61111>1rnero BocTOKa) H )J.bIMOBOM ( o6pa3YIOUJ.eMCH B pe3yJ1bTaTe 

JleCHbIX 11 CTenHblX nO)KapoB). ABTOp CTaBHT 3a)].aYy oxapaKTep1130BaTb onTHYeCK11e CBOHCTBa 3THX 

a3p030J1eH Ha)]. pernOHOM qepHoro MOpH 11 KOJ111YeCTBeHHO ou,eHl1Tb 11X BJ111HHl1e Ha KJllOYeBbie 

napaMeTpbl MOpCKOH 3KOCl1CTeMbl. Hccne)].OBaHHe 6a311pyeT H Ha KOMnJleKCHOM aHaJIH3e )].aHHb]X 113 

pa3J111YHhIX HCTOYH11KOB: 3TO MHOfOJleTHHe pH)].b] Ha3eMHbl <pOTOMeTp11YeCKl1X H3MepeHl1H C CeTeH 

AERONET 11 c noMOUJ.blO nopTaTHBHoro np116opa SPM, cnyrHHKOBbJe Ha6J110)].eHHH np116opaM11 

MODlS, VIIRS, Sentinel-3 11 CALIPSO, a TaK)Ke pe3ynhTaTbI MO)].en11posaHHH TPaeKTop11n B03)].YWHbIX 

Mace c 11cnoJ1h30BaH11eM MO)].eneH HYSPLIT 11 SILAM. T KHM o6pa30M, pa6oTa J1e)KHT Ha CTbJKe 

aTMoccj>epHOH onTl1KH, cnyrHHKOBOH OKeaHOJ10rHl1 11 MOpCKOH 611oreoxHMl1H. 

AtcryaJibHOCTb TCMbl )].HCcepTa)J.HH 

ATMoccj>epHbJH a3p030Jlb HBJlHeTCH Kp11THYeCKH Ba)KHblM KJ1HMaTOo6pa3ylOUJ.HM cj>aKTOpOM, 

Henocpe)].CTBeHHO BJlH.s!IOUJ.HM Ha pa)].HaU,HOHHbIH 6anaHC H, KaK CJle)].CTBHe, Ha TenJlOBOH pe)KHM 

nnaHeTbI. TaK)Ke a3p030J111 cny)l(aT KJ110YeBbIM MexaHH3MOM rno6anbHoro nepeHoca BeUJ.eCTB, 

)].0CTaBJlHH B y)].aneHHbie pern0HbJ 0KeaHa 611oreHHbJe 3JleMeHTbl (cpoccj>op, KpeMHHH, a30T), K0T0pbie 

BJlHHIOT Ha npo)].yKTHBHOCTb M0pCKHX 3KOCHCTeM. )];JIH lJepHoro MOpH - BHyrpeHHero 80)].0eMa C 

YHHKaJlbH0H 3KOCHCTeMOH 11 HpKO Bbipa)KeHHOH aHOKCHeH rny6HHHblX BO)]. - aTMOccj>epHbJH npHTOK 

611oreHOB MO)KeT HrpaTb OC06YIO pOJlb B CTHMYJlHU,HH U,BeTeHHH <pHTOnJlaHKTOHa H )].HHaMHKe 

«MepTBbJX 30H». 

HecMOTpH Ha )].JlHTeJlbHYIO 11CT0pHIO H3yYeHHH qepHoro M0pH, BJ1HHHl1e HMeHHO a3p030JlbHOH 

KOMnoHeHTbJ Ha ero 611oonTHYeCKHe CBOHCTBa OCTaeTCH cna6o HCCJle)].OBaHHbIM. Pa6oTa BOCnOJlHHeT 

3TOT npo6en, npe)].naraH CHCTeMHblH aHaJil13 Ha OCHOBe COBpeMeHHbIX )].aHHbIX )].HCTaHU,HOHHOrO 

30H)].HpOBaHHH H npHMbIX H3MepeHHH. nonyYeHHbJe pe3yJ1bTaTbl HMelOT BbICOKYIO npaKTHYeCKYIO 

3HaYHMOCTb: OHH Heo6XO)].HMbl )].JlH C0BepweHCTBOBaHlrn anropHTMOB aTMOCcj>epHOH K0ppeKU,HH 

cnyrHl1KOBbJX )].aHHbIX, YTO KpHTl1YeCKH Ba)KH0 )].JlH T0YHOro MOHHTOpHHra K0HU,eHTpau,HH 

XJ10pO<pHJ1J1a-a, TeMneparypbl nosepxH0CTH M0pH H )].pyrnx napaMeTpOB. KpoMe Toro, nOHHMaHHe 

MexaHH3MOB H MaCWTa6oB BJlHHHHH nbJJleBbJX 6ypb H no)l(apOB Ha np0)].yKTl1BHOCTb MOpH Ba)KH0 )].JlH 

3K0J10rHYeCKoro nportt03HpoBaHHH H pa3pa60TKl1 CTPaTerHH ynpaBJleHHH npH6pe)l(HbJMH 30HaMH B 

ycnOBHHX H3MeHeHl1H KJ111MaTa. 



Hay-rnaH uoeu1ua 

Hay1rnajj HOBH3Ha pa60Tbl y6e.n,HTeJibHO npo.n,eMOHCTpHp0BaHa B TeKCTe H 3aKJIIOllaeTCjj B 

cne.n.yt0meM: 

BnepBble .n,m1 aKBaTOpHH qepHoro MOpjj Ha OCHOBe npjjMblX <pOTOMeTpHlleCKHX H3MepeHHH C 

BblCOKOH TOllH0CTblO onpe.n,eJieHbl H KOJIHlleCTBeHHO onHCaHbl onTHlleCKHe xapaKTepHCTHKH 

(.npo30JihHajj onTHl.fecKajj TOJil.l(HHa, napaMeTp AHrcTpeMa, pacnpe.n,eneHHe l.faCTHU no pa3MepaM) .n,Jijj 

Tpex lleTKO H.ll,eHTH<pHUHpOBaHHblX THnOB .npo3om1: <pOHOBOr MopcKoro, nbIJieBoro H .ll,bIMOBOro. 

CymecTBeHHbJM BKJia.LJ.OM jjBJijjeTCjj pa3pa60TKa H anpo6aQHj1 opHrHHaJibHOro anropHTMa .ll,Jljj 

H.ll,eHTH<pHKaUHH reorpa<pHl.feCKHX HCTOllHHKOB npH3eMHOro a3p030Jljj. AnropHTM OCHOBaH Ha 

HHTeJIJieKTyaJibHOH HHTepnpeTaUHH .n,aHHblX o6paTHb£X TpaeKTOpHH 803.ll.YllIHblX Mace, 

npe.n,ocTaBJijjeMbJX ceThlO AERONET H Mo.n,eJihlO HYSPLIT, H BKJIIOllaeT KpHTepHH oT6opa, 

Y4HTbIBat0mHe .ll,HHaMHKY aTMOC<pepHblX npouecCOB (BOCXO.ll,jjl.l(He/HHCXO.ll,jjl.l(He nOTOKH). C ero 

noMOl.l(blO snepsb1e npose.n,eHa KOJIHl.feCTBeHHajj oueHKa llaCTOTbJ H ce30HHOCTH nepeHocos nhrnesoro 

.npo30Jijj H3 Caxapb1 H c 0JIH>1rnero BocToKa B l.fepHoMopcKHH pernoH 3a MHoroneTHHH nepHo.n,. 

BnepBbJe Ha KOMnJieKCHOH OCHOBe nOKa3aHo H KOJIHl.feCTBeHHO 9ueHeHO BJIHjjHHe 3nH30.ll,0B 

nhrnesoro nepeHoca Ha pe3yJibTaTbI cnYTHHKOBoro onpe.n,eJieHHjj onTHl.feCKHX xapaKTepHCTHK 

nosepxHOCTHOro CJIOjj MOpjj, TaKHX KaK cneKTpaJibHajf jjpKOCTb. Eme O.ll,HHM Ba)l(HblM HOBblM 

pe3yJibTaTOM jjBJrneTCjj oueHKa speMeHHOro C.ll,BHra Me)l(.LJ.y M0MeHTOM oca)l(.LJ.eHHjj 6HoreHHblX semecTB 

(<pOC<paTOB, CHJIHKaTOB, coe.n,HHeHHH a30Ta) H3 a3p030JIH H Ha6n10.n,aeMblM OTKJIHKOM 3KOCHCTeMbl 

OTKpblTOH l.faCTH MOpjj B BH.n,e pocTa KOHUeHTpaUHH XJIOpO<pHJIJia-a . 

.ll:ocroeepuoCTb pe1yJILTaT0B no.n,TBep)l(.n,aeTc.si ny6JIHKaI.J.HjjMH B aBTOpHTeTHbIX 

npo<peCCHOHaJibHblX H3.ll,aHHHX, BbJCTynneHH.s!MH aBTOpa Ha aY4HblX KOH<pepeHUHHX. 

TaK)l(e .ll,OCT0BepHOCTb pe3yJibTaTOB H BbIBO.ll,0B pa60Tbl o6ecnelfeHa KOMnJieKCHblM 

MeTO.ll,OJIOrHl.feCKHM no.n,xo.n,OM " npHMeHeHHeM o6menpHHHTbIX s MHpOBOH npaKTHKe HHCTpyMeHTOB " 

npoue.n.yp. 113MepeHHjj OCHOBHblX OTTTHl.feCKHX xapaKTepHCTHK a3p030Jljf npoB0.ll,HJIHCb C noMOl.l(blO 

cepTHq>HUHposaHHOro o6opy.n,osaHHjj: <poTOMeTpos CIMEL-318 Me)l(.n,yHapo.n,HoH ceTH AERONET H 

KaJIH6posaHHoro nopTaTHBHoro <pOTOMeTpa SPM. ,ll;aH bie ceTH AERONET npoxo.n,HT CTpOryIO 

npoue.n.ypy K0HTpOJIH Kal.feCTBa (ypoBHH 1.5 H 2.0), '-!TO rapaHTHpyeT HX Ha.LJ.e)l(HOCTb. 

11cnoJib30BaHHe .n,aHHbJX H3 He3aBHCHMbIX HCT0'-IHHK0B (Ha3eMHbJe H3MepeHHjj, pa3Hble 

CnYTHHKOBbJe nJiaT<pOpMbl, pa3JIHl.fHbJe MO.ll,eJIH nepeHoca) n03BOJIHeT npOBO.ll,HTb Kp0CC-BaJIH.ll,aUHIO 

pe3yJibTaTOB H MHHHMH3HpOBaTb CHCTeMaTHlfeCKHe OUIH6KH, npHcymHe Ka)l(.ll,OMY H3 MeTO.ll,08 B 

OT.ll,eJibHOCTH. CTaTHCTHlfeCKaH o6pa6oTKa 3Hal.fHTCJibHblX MaCCHBOB .n,aHHblX (MHOfOJieTHHe pjj.ll,bl 

H3MepeHHH) o6ecnel.fHBaeT penpe3eHTaTHBHOCTb nonyq HHblX cpe.n,HHX 3HalfeHHH H BblHBJieHHbIX 

3aKOHOMepHOCTeH. 

JIH'IHblH BKJI3A 8BTOpa a)J.eKBaTHO npe.n,CTaBJie B TeKCTe .ll,HCcepTaUHH H pe<pepaTa, r.n,e 

OTpa)l(eHO y4acrne coaBTOpOB H ,!J.aHbl KoppeKTHbie cc IJIKH Ha npe.n,b1.n,ymHe HCCJie.n,osaHHH. Bee 

BbIHeCeHHble Ha 3al.l(HTY n0JIO)l(eHHjj H Hay'IHbJe pe3yJibTaTbJ, npe.n,CTaBJieHHble B .ll,HCCepTaUHOHHOH 
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pa6ore, noJJy4eHI,J JJH4HO aBTOpOM. AeTopy npHHa)],JJe)l(HT Be.LJ.yw.aSI pOJJb B TTOCTaHOBKe 3a)],a'-l, 

no)],rOTOBKe Hay4HbJX ny6JJHKaU.HH H AOKJla)],08 Ha KOHcj)epeHU.HSIX, CHMTT03HyMax, ceMHHapax H T.)],. 

Bo BBe)],eHHH o60CHOBbJBaeTCSI aKTYaJJbHOCTb pa60TbJ, c)>opMyJJHPYIOTCSI u.enb H 3a)],a'-IH 

HCCJie)],OBaHHSI, OTTHCbJBaeTCSI MeTO)],OJIOrHSI, Hay'-IHYIO HOBH3Ha H npaKTH'-leCKaSI 3Ha'-IHMOCTb pa60TbJ, 

KpaTKO H3JiaraeTCSI CO)].ep)l(aHHe )],HccepTaU.HH. 

B nepsoii rnase npe)],CTaBJieH TTO.LJ.p06HbJH aHaJJHTH4eCKHH ofoop MeT0)],08 H HHCTpyMeHTOB, 

HCTTOJib3yeMbJX )],JISI HCCJie)],OBaHHSI aTMOCcj)epHoro a3p030JISI. B HeH CHCTeMaTH3HpOBaHbJ 

TeopeTH'-leCKHe OCHOBbl onpe)],eJieHHSI KJIIOI.JeBbIX OTTTHI.JeCKHX xapaKTepHCTHK: a3p030JlbHOH 

0TTTH'-leCKOH T0JIW.HHbJ, napaMeTpa AHrCTpeMa H c)>yHKU.HH pacnpe)],eJieHHSI I.JaCTHU. no pa3MepaM . .IJ:aHa 

KJiaCCHcj)HKaU.HSI 0CH0BHbJX THTT0B a3p030JieH, xapaKTepHb[X )],JISI perH0Ha 4epHoro M0pSI • .Il:eTaJJbHO 

onHcaHbJ npH6opHbJe cpe.n,cTBa: npHHLJ.HTTbJ pa60TbJ H B03M0)l(HOCTH rno6anbHOH CeTH AERONET, 

nopTaTHBH0ro c)>oTOMeTpa SPM. PacCMOTpeHbl .n,on0JIHHTeJJbHbie HCT0'-IHHKH )].aHHbIX: CTTYTHHKOBbie 

npH6opb1 (CALIPSO, MODIS, VIIRS, Sentinel-3), nnaTc)>opMbI o6pa6oTKH (EOSDIS, FIRMS) H 

Mo.n,enHpyiow.He K0MnJieKCbI (SILAM, HYSPLIT). r naea cny)l(HT c)>yH.LJ.aMeHTaJJbHOH TeopeTHK0-

MeTOAH'-IecKoii 6a30H .LJ.JISI ecero nocne.n,yiow.ero HCCJie)],oBaHHSI. 

Bo BTopoii rnase npe.LJ.CTaeneH H eepHc)>HU.HpoeaH pa3pa6oTaHHbIH aeropoM anropHTM 

H)],eHTHc)>HKaU.HH HCTO'-IHHK0B npH3eMH0ro a3p030JISI. H OCHOBe :noro anropHTMa npoee)],eH 

)],eTaJibHblH CTaTHCTH'-leCKHH aHaJJH3 npocTpaHCTBeHHO-BpeMeHH0ro pacnpe)].eJieHHSI HCTO'-IHHKOB 

a3p030JJSI, BJIHSIIOW.HX Ha 4epHOMOpCKHH perHOH, C y'-leTOM Ce30HHOCTH, BbIC0THblX CJI0eB H THna 

no)],CTHnaiow.eii noeepxHOCTH. B rnaee npHBe)],eHbI H npoaHaJIH3HpoeaHbI nony'-leHHbie enepeb1e 

KOJIHI.JeCTBeHHbJe onTH4eCKHe xapaKTepHCTHKH c)>oHOBOro, bJJieeoro H )],bIMOB0ro a3p030JieH. Oco6oe 

BHHMaHHe y.LJ.eJieH0 ycTaH0BJieHHIO CBSl3eH Me)l()],y onTH4eCKHMH napaMeTPaMH nbJJieeoro H )],bIM0BOro 

a3p030JieH H XHMH4eCKHM COCTaBOM aTMocc)>epHbJX oca.n,Koe; nOKa3aH0, '-ITO MapKepaMH )],aJJbHero 

nepeH0Ca TTbJJIH SIBJISIIOTCSI aHOMaJJbHO BbJCOKHe KOHU.eHTPaU.HH cpocc)>aTOB H CHJIHKaTOB, a )],bIMOB0ro 

a3p030JISI - coe)],HHeHHH a30Ta. 

TpeTbH rJiaBa nocesiw.eHa ou.eHKe BJIHSIHHSI bJJieeoro a3p030JISI Ha 6HOOnTH4eCKHe 

xapaKTepHCTHKH 4epttoro MOpSI. Ha KOHKpeTHbJX npHMepax 3a 2010, 2016 H 2018 rQ)],bJ 

npo.LJ.eMoHcTpHpoeaHo, KaK 3TTH30.LJ.bI HHTeHCHBHoro nbrneeoro nepeHoca, eepHc)>HU.HpoeaHHbJe no 

)],aHHbJM Ha3eMHbJX H3MepeHHH H MO)],eJieH, BJJHSIIOT Ha CTTYTHHKOBble ou.eHKH K0HU.eHTPaU.HH 

xnopoc)>HJIJia-a B noeepxHOCTHOM cnoe MOpSI. ABTOp )],0Ka3bIBaeT, 4TO Ha6JJIO)],aeMbIH pocT xnopoc)>HJIJJa 

He CBSl3aH C aneeJIJIHHfOM (nOCKOJibKY TeMnepaTypa noeepxHOCTH MOpSI He CHH)l(aJJacb), a SIBJISleTCSI 

cne.LJ.CTBHeM nocTynneHHSI 6HoreHHbIX eew.ecTB H3 aTMocq:>epbI. Onpe.LJ.eJieH xapaKTepHbIH epeMeHHOH 

C)],BHr Me)l()],y OCa)l()],eHHeM a3p030JISI H 3KOCHCTeMHblM OTKJIHKOM. TaK)l(e pacCMOTpeHO BJJHSIHHe 

B3BeweHHbJX 4aCTHU. (PM10) Ha onTH4eCKHe CB0HCTBa M0pSI. 

B 3aKJIIOlfeHHH cc)>opMyJIHpoeattbl OCHOBHbJe p 3YJibTaTbI, nony'-leHHbJe B )],HCCepTaU.HH. 

Pe3yJibTaTbl )],HCCepTaU.HH H3JI0)l(eHbl B 76 Hay4HbIX pa60TaX, H3 K0TOpbJX 16 - CTaTbH, 

ony6nHKOBaHHble B peu.eH3HpyeMbIX )l(ypHanax, peKOMeH)],0BaHHbJX BAK, oc)>opMJieHO I CBH)],eTeJibCTBO 

POCITA TEHT A o rocy.LJ.apcTBeHHOH perncTpaU.HH nporpaMM )].JISI 3BM. 
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OcuoBuble JaMeqauuH K pa6oTe: 

PH)J, 3aMeYamtH HOCHT CKOpee pe.1I,aKU,HOHHbIH xapaKTep. 

TTepsoe noJIO)KeHHe, BbIHOCHMOe Ha 3aW,HTY, C<pOpMyJIHpoBaHO CJIHWKOM o6w.e. KaKHX 

perHOHOB? B YeM oco6eHHOCTb Ka)K)J,oro pernoHa? Pa3JIHYalOTCH JIH npHBe)J,eHHbie xapaKTepHCTHKH 

a3p030JIH? 

<l>opMy Jlbl 1.1, 2.1 - He npHBe)J,eHbl pa3MepHOCTH HCnOJlb3yeMblX BeJIHYHH. 

EcTb pH.1I, nJIOXO YHTaeMblX pHCYHKOB: MeJIKHe pa3MblTbie no)J,nHCH, HeYeTKHe JIHHHH. 

3aMeYaHHH no cyw.ecTBy: 

1. r JiaBHbIM MeTO)J,HYeCKHM orpaHHYeHHeM HBJIHeTCH cyw.ecTBeHHaH reorpa<pHYecKaH npHBH3Ka 

Ha3eMHblX H3MepeHHH K cesaCTOnOJlbCKOMY perHOHY H HeCKOJlbKHM CTaHI.J.HHM Ha 3ana.1I,HOM 

no6epe)Kbe. 3To He no3BOJIHeT B noJIHOH Mepe 3KCTpanOJIHp BaTb noJiyYeHHble 3aBHCHMOCTH Ha BCIO 

aKBaTOpHIO t.JepHoro MOpH, oco6eHHO Ha ero BOCTOYH�IO 11 IOfO-BOCTOYHYIO YaCTH, KOTOpble MOfYT 

HaXO)J,HTbCH no)J, BJIHHHHeM HHblX a3p030JlbHbIX nOTOKOB. 

2. Pa3pa6oTaHHblH anropHTM H)J,eHTHq>HKaU,HH HCTOYHHKOB OCTaeTCH 3aBHCHMbIM OT TOYHOCTH H 

pa3peWeHllil HCXO)J,HbIX MO)J,eJlbHblX )J,aHHbIX. AsropoM npose)J,eHa cpaBHHTeJlbHaH nposepKa )J,Byx 

MO)J,eJieH, HO 6b1Jl0 6bJ noJie3HO )J,OfiOJIHHTb ee BaJIH)J,aU,HeH no He3aBHCHMbIM TpaccepaM, HanpHMep, no 

)J,aHHblM JlH.1I,apHblX H3MepeHHH HJIH no TpaeKTOpHHM KOHKpeTHblX aTMOC<pepHblX co6bJTHH C 

H3BeCTHblM HCTOYHHKOM. B aHaJIH3e npaKTHYeCKH He 3aTparnsaeTCH noreHU,HaJibHbIH BKJla)J, JlOKaJibHbIX 

aHTponoreHHblX HCTOYHHKOB a3p03om1 (ttanpHMep, OT cy)J,0X0)J,CTBa HJIH np116pe)KHOH 

npOMblWJleHHOCTH), KOT0pblH M0)KeT MaCKHpOBaTb HJIH MO)J,H<pHU.HpOBaTb CHfHaJI OT y)J.aJieHHblX 

nyCTblHHblX HCTOYHHKOB, oco6eHHO B np116pe)KHOH 30He. 

3. OHOreOXHMHYecKaH HHTepnpeTaU,HH CBH3H «a3p030Jlb - p CT q>HTOnJiaHKTOHa», XOnl H y6e)J,HTeJlbHO 

n0Ka3aHa Ha MaKpoypoBHe, 0CTaeTCH HeCKOJlbKO ynpow, 
.
. HHOH. He paccMaYpHBalOTCH BHyYpeHHHe 

MexaHH3Mbl 3K0CHCTeMbI: KaKOH HMeHH0 TaKCOH <pHTOnJiaHKTOHa (.1I,HaTOMOBble, KOKKOJIHTOq>OpH)J,bl) 

OTKJIHKaeTCH Ha nocTynneHHe KOHKpeTHblX 611oreHOB, KaKOBa pOJib rpa.1I,HeHTOB ocsew,eHHOCTH H 

CTparn<pHKaU,HH BO)J,. YYeT 3THX q>aKTOpOB no3BOJIHJI 6b1 nocTpOHTb 6onee )J,eTaJibHYIO npHYHHHO­

CJle)J,CTBeHHYIO MO)J,eJlb. 

4. Pa6oTa OnHpaeTCH Ha cnyTHHKOBble npo.1I,yKTbl CTaH.1I,apTHblX anropHTMOB, KOTOpbie caMH no ce6e 

MOrYT co.1I,ep)KaTb norpewHOCTH, oco6eHHO s ycnoBHHX CHJlbHOH a3p030JibHOH Harpy3KH. oonee 

rny60KHH aHaJIH3 Heonpe.1I,eJ1eHHOCTeH, np11cyw.11x Ka)K)J,OMY 3Tany o6pa60TKH )J,aHHbIX - OT 

H3MepeHHH )J,0 <pHHaJlbHblX BblBO)J,08 - ycHJIHJl 6bJ )J,0Ka3aTeJibHyJO 6a3y. 

5. Xorn speMeHHOH pH.1I, OXBaTbIBaeT 6onee )J,eCHTH JieT, )J,JIH ysepeHHOro BbI)J,eJiemrn KJIHMaTHYeCKHX 

TpeH)J,08 H aHaJIH3a HX CBH3H C H3MeHYHBOCTblO a3p030JlbHbIX nepeHOCOB B ycJIOBllilX MeHHIOW,erocH 

KJIHMaTa )KeJiaTeJibHO ero )J,aJibHeHwee HaKonneHHe H pacw11peH11e. 

TTpe.1I,CTaBJ1eHHbJe 3aMeYaHHH He BJIHHIOT Ha o6w.ee nOJIO)KHTeJlbHOe sneYaTJieHHe OT pa60Tbl. 

TTpose)J,eHHoe 11ccne.1I,osaH11e HBJIHeTCH 3aKOHYeHHOH, u,enocTHOH HayYHOH pa6oToH, BbinOJIHeHHOH Ha 

BbJCOKOM npoq>eCCHOHaJlbHOM ypoBHe. CoHCKaTeJlb npo.1I,eMOHCTpHpOBaJI rny6oKoe BJla)J,eHHe 

cospeMeHHblM HHCTpyMeHTapHeM aTMOCq>epHOH OnTHKH H CfiyYHHKOBOH OKeaHOJIOrHH, yMeHHe 
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pa60TaTI, C 60JibWHMH MaCCHBaMH pa:rnopo,LJ,HbJX ,LJ,aHHblX H npOBO,LJ,HTb KOMnJieKCHbJH aHaJIH3. Pa6oTa 

HMeeT npaKnt4eCKYJO 3Ha4HMOCTb H nepcneKTHBbl ,LJ,JISI pa3BHTHSI. 

)],11ccepTaU.HOHHaS1 pa6oTa KaJIHHCKOH )],.A. SIBJISleTCSI 3aKOH4eHHOH HayYHO-KBaJIHq>HKaU.HOHHOH 

pa60TOH, BbinOJIHeHHOH aBTOpOM caMOCTOSITeJibHO Ha xopoweM HayYHOM H TeXHH4eCKOM yposHe. B 

pa6oTe npHBe,LJ,eHbl HHTepeCHbJe H Ba)KHbJe C npaKTH eCKOH T04KH 3peHHSI HCCJie,LJ,OBaHHSI 

B3aHMO,LJ,eHCTBHSI a3p030JieH H MOpCKOH nosepxHOCTH. B pa6oTe npHBe,LJ,eHbl HaY4HbJe pe3yJibTaTbJ, 

n03BOJISIIOLU.He KBaJIHq>HU.HposaTb ee KaK 3aKOH4eHHOe H 3Ha4HMOe HayYHOe HCCJie,LJ,OBaHHe. 

I10JIY4eHHbJe aBTOpOM pe3yJibTaTbl HMelOT HOBbJH yposeHb, SIBJISIIOTCSI ,LJ,OCTOBepHbJMH, a BbIBO,Ll,bl H 

3aKJII04eHHSI o60CHOBaHHblMH. 

AsTOpeq>epaT npaBHJlbHO H noJIHO OTpa)KaeT co.n.ep)KaHHe ,LJ,HCCepTaU.HOHHOro HCCJie,LJ,oBaHHSI. 

)].HccepTaU.HOHHaSI pa6oTa KaJIHHCKOH )],apbH BJia,LJ,HMHpOBHbJ «BJIHSIHHe aTMOCq>epHoro 

a3p030JISI Ha 6HonTH4eCKHe xapaKTepHCTHKH 9epttoro MOPS! no ,LJ,aHHbJM Ha3eMHblX H cnyrHHKOBblX 

H3MepeHHH» S1BJIS1eTCS1 caMOCTOSITeJibHOH pa6oToH. Co.n.ep)KaHHe ,LJ,HccepTaU.HH nonHOCTblO 

COOTBeTCTByeT nacnopTy cneu.HaJibHOCTH 1.6.17 - «OKeaH JIOrHSI» (no reorpaq>H4eCKHM HayKaM), a 

TaK)Ke KpHTepHSIM, onpe.n.eneHHblM I1oJIO)KeHHeM O npHcy)K,Ll,eHHH Y4eHbJX CTeneHeH, yrsep)K,Ll,eHHbJM 

nOCTaHOBJieHHeM ITpaBHTeJibCTBa P<l> .N!!842 OT 24.09.2013 r .n.a. 

Oq>HU.HaJibHbJH onnoHeHT: 
PenHHa Hp11Ha AHaTOJibesHa 

)],oKTOp q>H3HKO-MaTeMaTH4eCKHX HayK no cneu.HaJibH0CTH 25.00.29 - q>H3HKa aTMOCq>epbl H 
rn.n.pocq>epbl, npoq>eccop p AH, 3aMeCTHTeJib ,Ll,HpeKTOpa no Hay4H0-TeXHH4eCK0MY pa3BHTHIO 
<l>e.n.epaJibHOro rocy.n.apcTBeHH0ro 6!0,LJ,)KeTHOro yype)K,Ll,eHHSI HayKH HHCTHTyra q>H3HKH aTMOcq>epbl 
HM. A.M. O6yxosa PoccHHCKOH aKa,LJ,eMHH HayK, 
119017, r. MocKsa, ITbJ)KeBcKHH nep. 3 
e-mail. repina@ifaran.ru 
Ten. +7(916) 144-84-59 

Bb1pa)Ka10 csoe cornacHe Ha o6pa60TKY M0HX nepc HaJibHblX ,LJ,aHHblX H BKJII04eHHe HX B 
aTTeCTaU.H0HHbJe ,LJ,OKyMeHTbl C0HCKaTeJISI yYeHOH CT neHH KaH,LJ,H,LJ,aTa reorpaq>H4eCKHX HayK 
KaJIHHCKOH ,D,.B. 

« l 9» SIHBapSI 2026 r. 

Tio.n.nHCb H.A. PenHHOH 3asepS110: 
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