
OT3bIB oc&,unuaJibHoro onnoueuTa 

Ha JJ.HCCepTBl(HIO RB COHCKBHHe y-1euoii CTeneHH 

KBHJJ.HJJ.BTB reorpac&,u11eCKHX HBYK KaJIHHCKOii �apbH BJIBJJ.HMHpOBHbl 

ua TeMY: «lJJiuauue BTMocc&,epuoro upoJOJIH ua 6uoonTH11ecKHe xapaKTepHCTHKH 11epuoro 

MOpH no .ll.BBHblM H&JeMHblii H cnyTHHKOBblX HJMepeuuii» 

no cnel(HBJlbHOCTH 1.6.17. OKeaHOJIOrHH 

,l{Hcceirrau.HOHHruI pa6oTa .l{.B.KaJIHHCKOH nocsameHa aHaJIH3Y BJIHj{Hffj{ pa3JIHlfllhIX THil0B 

aTMoccpepHhIX a3p030Jieii Ha npoCTpaHCTBeHH0-BpeMeHHOe pacnpe.n;eneHHe 6HOOilTHqecKHX 

xapaKTepHCTHK BepXHero CJl0$1 BO,D; qepHoro Mopa. 

AKlyaJILHOCTI, pa60TI,I o6ycnoBJieHa Ba)KH0CTLIO aTMoccpepHLIX a3po30JieH B 3a,z:i;aqax KaK 

H3MeHeHH$1 KJIHMaTa, TaK H BJIH$1HH$1 Ha pa3JIHllHLie 3K0CHCTeMI,J, B TOM llHCJie H OKeaHOB. TaK, B 

Il0CJie,D;HHe .n;ecaTHJleTH$1 0CTpo BCTaeT BOnpoc O B03MO)KHhIX IlpffqHHax Ha6JIIO,n;aeMhIX 

H3MeHeHHH KJIHMaTa H HX Bepo$1THhIX 6y.n;ymHX nocne,n;CTBH$1X. l-fayqeHHIO ,D;aHHOro BOnpoca 

nocsameHo MHO)KecTBo pa6oT, pe3yJIJ,Tm-1,1 KOTOpLIX o6o6mruorca a ,n;oKJia,nax Mr3HK (IPCC) 

(Stocker et al., 2013, Masson-Delmotte et al., 2021). B o�eTax npe.n;ocTaB.IDIIOTca OI.(eHKH 

BJIH$1HH$1 ecTeCTBeHHI,IX H aHTpoilOreHHI,IX q>aKTOpoB Ha 3eMHYIO CHCTeMy, cpe,UH KOTOpbIX oco6oe 

BHHMaHHe y.n;eJlj{eTC$1 01.(eHKaM npocTpaHCTBeHHO-BpeMeHHI,IX BapHau,HH xapaKTepHCTHK 

a3po30Jlj{ H HX BJIH$1HHIO Ha KJIHMaT H 3KOCHCTeMy 3eMJIH. O,n;HaKO, H3-3a MHOroo6pa3H$1 

eCTeCTBeHHhIX H aHTpoilOreHHhIX HCTOqHHKOB a3p030JieH HX XHMHqecKoro COCTaBa H 

oco6eHHOCTeH HX B3aHMO,D;eHCTBH$1 C pa,n;Hau,Heii, o6JiallHOCTI,IO H 3KOCHCTeMaMH 3eMJIH 01.(eHKH 

BJiffj{Hffj{ a3po3oneii B Hacroamee speMa HMeIOT 6onLmHe norpemHOCTH (Myhre et al., 2013, 

Seinfeld et al., 2016). IlpH 3TOM 3a nocne.n;Hee speMa 61,m .n;ocTHrHYT onpe.n;eneHHLm nporpecc B 

IlOHHMaHHH npol.(eCCOB 3MHCCHH H 3B0JIIOI.(HH a3po30JieH, npe)K,D;e BCero H3-3a opraHH3au,HH 

Ha3eMHI,IX CeTeH Ha6JIIO.n;eHH$1, noaBJieHH$1 cnyTHHKOBLIX H3MepeHHH H H0BhIX MeTO,D;OB aHaJIH3a 

TpeH,D;0B a3p030Jieii, HanpHMep, no ,D;aHHI,IM Jie,D;HHKOBI,JX KepH0B H nyTeii pacnpOCTpaHeHH$1 . 

.l{Hcceirrau,HOHHruI pa6oTa COCTOHT H3 BBe,n;eHHa, 3-x rnas, JaKJIIOqeHHa, CilHCKa COKpameHHH H 

JIHTepm-yp1,1 H3 185 HaHMeHOBaHHH. MaTepHaJI ,D;HCCe}Yrau.HH H3JIO)KeH Ha 140 CTpaHHI.(ax, 

co.n;ep)KHT 40 pHCYHKOB H 8 Ta6JIHI.(. 

Bo Bse.ll,eHHH o603HaqeHa I.(eJIL H ,D;aH0 o60CHOBaHHe aKTYaJILHOCTH ,ll;Hcceirrau,HOHHOH pa60T1,1; 

onpe.n;eneH Kpyr pemaeMhIX 3a,z:i;aq; Cq>OPMYJIHpoBaHbl BI,IH0CHMI,Je Ha 3amH1)' Hay11H1,1e 

Il0JIO)KeHH$1; OTMeqeHLI HaylfllruI HOBH3Ha H npaKTHqecKruI 3HallHM0CTI, pe3yJILTaTOB; npHBe,n;eHLI 

CBe,D;eHH$1 06 anpo6au,HH pe3yJILTaTOB, CTpyK'I)'pe H 061.eMy ,D;Hcceirrau,HH. 

B nepBOH rnase paccMaTpHBalOTC$1 MeTO,lJ;l,I H HHCTpYMeHTI,J HCCJie,D;OBaHH$1, ,n;aeTC$1 OilHCaHHe 

OCHOBHhIX OilTHqecKHX xapaKTepHCTHK aTMoccpepHoro a3po30Jlj{, Ilpe,n;CTaBJieHLI xapaKTepH1,1e 

THilbl aTMOCcpepHoro a3po30Jlj{ Ha,ZJ; qepHI,IM MOpeM H MeTO.l];I,J HX H,D;eHTHq>HKau,HH. KpoMe roro, 

0ilHCaHbl HCilOJIJ,3yeMLie B pa6oTe HHCTpyMeHTI,I H HCXO,D;HLie ,D;aHHI,Je, cpe.n;H HHX H Ha3eMHhle 

H3MepeHH$1 AERONET, H3MepeHH$1 pyllHLIM cporoMeTpoM SPM, H pa3JIHqH1,1e cnymHK0Bhle 

,n;aHHLie, a TaK)Ke nporpaMMHLie KOMnneKc1,1 Mo.n;enH SILAM H pacqeTa o6paTHhIX TpaeKTOpHii 

HYSPLIT H AERONET. MHo)KeCTBO Hcnon1,3yeMLIX B pa6oTe cospeMeHHLIX HHCTpyMeHTOB 

Il0Ka3LIBaeT IIlHPOKYIO HayqHyIO 3py,n;HI.(HIO asropa 

Bo BTOpoii rJI&Be npHBe.n;eH aHaJIH3 OCHOBHI,IX OilTHqecKHX xapaKTepHCTHK TpeX THilOB 

a3po30JieH Ha,ZJ; qepHLIM MOpeM. Ilpe,D;JIO)KeH H OilHCaH aJiropHTM onpe.n;eneHH$1 HCTOllHHKOB 



npH3eMHOro a3p030.IDI no .ZJ;aHHbIM a.HaJIH3a o6paTHbIX TPaeKTOpHH B03.lzyWHbIX Mace. Ilo 

pe3yJibTaTaM :noro aJiropHTMa npe,nCTaBJieHa CTaTHCTHKa HCTOqHHKOB reHep�HH a3po30.IDI Ha,ZJ; 

qepHbIM MOpeM no ce30HaM H reorpaqmqecKOMY nonmKeHHIO. BbDIBJieHbl OCHOBHbie BbICOTbl 

nepeHOCa apH,nHOro a3p030.IDI. TaK)Ke npoaHaJIH3HpoBa.Hbl pacxo)K,ZJ;eHHH pa60Tbl aJiropHTMOB 

o6paTHblX TPaeKTOpHii AERONET H HYSPLIT. Pe3yn1,TaTbI 3TOH qacTH npe,nCTaBJij{IOTCH Bec1,Ma 

3HaqHMbIMH .ZJ;.IDI noHHMaHHH 3MHCCHH, pacnpoCTPa.HeHHH H 3BOJIIOUHH a3p030JieH Ha,ZJ; qepHbIM 

MopeM. 

)l;aJiee paccMaTPHBaIOTCH onTHqecKHe xapaKTepHCTHKH TpeX THnOB a3po30.IDI Ha,ZJ; aKBaTOpHeH 

qepHOro MOpH: q>OHOBOro, nbIJieBoro H .ZJ;bIMOBOro a3po30JieH. KpoMe roro, B 3TOH mase TaK)Ke 

a.HaJIH3HpyeTCH XHMHqecKHH COCTaB OCa,ZJ;KOB H npHBO.ZJ;HTCH o6paTHbie TPaeKTOpHH .ZJ;.IDI .ZJ;HeH C 

HaH60JibmHM co,nep)KaHHeM 6HOI'eHHblX Bem;ecTB B npo6ax. TaK)Ke 6on1,moe BHHMaHHe y,neJieHO 

a.HaJIH3Y .ZJ;aHHblX O no)Kapax no pa3JIHqffbJM cnyTHHKOBbIM .ZJ;aHHbIM. 8 .ZJ;a.HHOH mase npHBe,neHbl 

K03q>q>HUHeHTbl Koppe.IDIUHH Me)K.lzy nOBblilleHHbIMH 3HaqeHHHMH a3po30JlbHOH onTHqecKOH 

TOJIW:HHbl H co.nep)KaHHeM q>ocq>aTOB H CHJIHKaTOB B oca,nKax. 

Tpen.H l"Jl8B8 nOCBHW:eHa BJIHHHHIO n1,meBoro a3p030.IDI Ha 6HoonTHqeCKHe xapaKTepHCTHKH 

BepxHero CJIOH qepHoro MOpH. PacCMOTPeHO qeT1,1pe pa3JIHqHl,IX cnyqag BJIHHHHH. IlepBble TPH 

.ZJ;.IDI 2010, 2016, 2018 ro,nOB c HCnOJib30BaHHeM TOJibKO cnyTHHKOBblX .ZJ;aHHbIX. IlocJie,ZJ;HHH eme 

H C npHBJieqeHHeM pe3yJibTaTOB MO,nenHpoBaHHH KaqecTBa B03.lzyXa, npe,nOCTaBJieHHbIM cepBHCOM 

Ventusky H C HCnOJib30BaHHeM .ZJ;aHHblX Ha3eMHblX H3MepeHHII no HHTeHCHBHOCTH 

q>JI100pecueHUHH pacTBopeHHOro opra.11HqecKoro Bem;ecTBa. )];IDI Bcex cnyqaeB 

npoa.HaJIH3HpoBa.Hbl pe3yJibTaTbI H3MepeHHII KOHUeHTP�HH xnopoq>HJIJia-a, CKOppeKTHpoBaHHbIX 

BeJIHqffH OTHOmeHHH K03q>q>HUHeHTa HpKOCTH MOpH B .ZJ;Byx cneKTpaJibHblX Ka.HaJiax H 

K03q>q>HUHeHTa Cl(412/443) 

B 3aKJIJ011eHHH o6o6m;eHbl OCHOBHbie pe3yJibTaTbl HCCJie,ZJ;OBaHHH. 

Hay11uaH HOBHJHa pafiOThl COCTOHT B ( 1) HCCJie.ZJ;OBaHHH OCHOBHbIX onTH'leCKHX 

xapaKTepHCTHKH q>OHOBOro, n1,meBoro H .ZJ;bIMOBOro a3po30.IDI Ha,ZJ; qepHbIM MOpeM no HazypHbIM 

H3MepeHHHM, (2) pa3pa60TKe aJiropHTMa onpe.neneHHH HCTOqffHKOB nepeHOCHMOro a3po30.IDI .ZJ;.IDI 

perHOHa qepHoro MOpH Ha OCHOBe HHTepnpeT�HH pe3yJibTaTOB MO,ZJ;eJIHpoBaHHH o6paTHbIX 

TpaeKTOpHA nepeMem;eHu B03.zzymHblX noroKOB no ,naHHbIM AERONET H HYSPLIT, (3) oueHKH 

KOJIH'leCTea cnyqaeB nepeHoca nbIJieBoro a3po3o.IDI H3 paiioHOB Caxap1,1 H 6JIH)KHero BocroKa B 

pernoH qepHoro MOpH Ha OCHOBe npe.ZJ;JIO)KeHHOro aJiropHTMa H (4) oueHKa BJIHHHHH nbIJieBoro 

a3po30.IDI H co,nep)Kaw;HX B HeM q>ocq>aTOB H CHJIHKaTOB Ha 3KOCHCTeMbl OTKpbITOA 11aCTH qepHoro 

MOpH. 

IloMHMO HOBblX HHTepeCHbIX H 3HaqffMl,IX Hayqffl,IX pe3yJibTaTOB, 6e3y CJIOBHbIM .ZJ;OCTOHHCTBOM 

.ZJ;HCCepT�HOHHOH pa60Tbl KaJIHHCKOH ,n;.B. HB.IDleTCH KOMnneKCHOCTb Bb16paHHOro aBTOpoM 

no,nxo.na .ZJ;.IDI pemeHHH 3a,naq HCCJie,ZJ;OBaHHH. llcnOJib3YeTCH 6on1,moe MHO)KeCTBO KaK Ha3eMHblX 

H3MepeHHH, TaK H cnyTHHKOBblX .ZJ;aHHblX, no.ZJ;Kpen]lj{j{ HCCJie.ZJ;OBaHHH pe3yJibTaTaMH MO,ZJ;eJibHblX 

KOMIIJieKCOB no o6paTHbIM TpaeKTOpHHM. 3-ro o6ecne'IHBaeT .ZJ;OCTaTOqffYIO CTeneH1, 

ofiocuo&aHHOCTH H AOCTOBepHOCTH nony11eHHblX PeJYJibT8TOB H cq>opMynHpoBaHHbIX 

BblBOAOB. KpoMe roro, Bee nonyqeHHble BblBO.ZJ;bl H nOJIO)KeHHH, BblHOCHMble Ha 3aw;Hzy, HaxO.ZJ;HT 

no,nTBep)K,ZJ;eHHe B TeKCTe pa6oTa, a TaK)Ke ony6nHKOBa.Hbl B 16 peueH3HpyeMbIX HayqffbJX 

�pHaJiax. Oco6eHHO CTOHT OTMeTHTb, qro COHCKaTeJib HB.IDleTCH H nepBbIM aBTOpoM 

60JibWHHCTBa CTaTeH, B TOM qffCJie H H3 cnHCKa ron25. Pe3yJibTaTbI Heo,nHOKpaTHO 

,IJ;OKJia,nblBaJIHCb Ha pocCHHCKHX H Me)K.lzyHapo,nHbIX KOHq>epeHUHHX no npoq>HJIIO .ZJ;HCCepT�HH. 

ABTOpeq>epaT .ZJ;HCCepT�HH COOTBeTCTBYeT ee co,nep)Ka.HHIO. 



I 

TeM He MeHee, K pa6oTe MO)KHO BbICKa3aTb PAA 3aMeqaHHii: 

1. K nepBOMY nOJIO)KeHmo: H3 TeKCTa He COBCeM j{CHO .wra KaKHX «perHOHOB aKBaTOpHH 

qepHoro Mopg npHBe�eHbl onTHqecKHe xapaKTepHCTHKH», B qaCTHOCTH CTaTHCTHqecKH 

o6ocHOBaHHoe pacnpe�eneHHe qacTHU no pa3MepaM B cpe�eM .wra Bb16paHHoro nepHo�a 

npHBe�eHo TOnhKO no �aHHbIM AERONET .wra CeBacTOnong, 

2. Ko BTOpoMY nOJIO)KeHmo: 8 TeKCTe He npHBe�eHO HH O�Horo cnyqag npHMeHeHHj{ 

npeMaraeMoro anropHTMa K �blMOBOMY a3po3omo. 

3. K TpeTbeMY nOJIO)KeHmo: H3 TeKCTa MO)KHO c�enaTb BblBO� qro KOppenguffj{ 6blJia 

nOCqffTaHa .wra 13 �Heii c BbICOKHMH KOHUeliTpaQffj{MH q>ocq>aTOB H .wra 1 7 �Heii c BblCOKHMH 

KOHUeHTpaQHjlMH CHnHKaTOB • .l(JuI a30Ta KOppengUHH He npHBe�eHbl. 

4. K qeTBeproMy noJIO)KeHHIO: He paccMOTpeHO Bnffj{ffHe a30THCTbIX coe�HeHHii Ha 

6HoonTHqecKHe xapaKTepHCTHKH BO�. 

3aMe11auHJ1 no rnaee 1: 

5. P� q>OPMYJI Tpe6y10T j{BHoro YKa:JaHHjl pa3MepHocTeii BeJIHqffH. 

6. HeT onHCaHffj{ KaKHMH q>yHKUffj{MH MO)KHO annpoKCHMHpoBaTb pacnpe�eneHHe qacTHu no 

pa3MepaM. 

7. B nyHKTe 1.2.1 <l>oHoBblii a3po30Jib - «B HaweM c!ly11ae 3mo munu11HblU a3p030llb 

MOpCKOZO npOUCXO:JICOeHWl. » - KaKag �ong MOpcKOro a3po30llj{ B q>OHOBOM a3po30Jie 

Ha6JIIO�aeTCj{ B pernoHe qepHoro Mopg? 11 KaKOB cpaBHHTeJibHblii BKnaJJ: cynbq>aTHOro a3po3ong? 

HHqero He CKa3aHO npo 3MHCCHIO �HMeTHJICYJibq>�a H3 MOpcKoii noBepXHOCTH H CKOJibKO H3 Hero 

o6pa3yeTcg a3po3oneii. 

8. 113 TeKCTa B �pyrHX rnaBaX He COBCeM j{CHO KaK HCnOJib30BanHCb onHCaHHble �aHHbie 

MAIAC H Mo�enb SILAM. 

9. TaK)Ke Heo6xo�o npHBeCTH onHCaHHe MO�enHpoBaHHj{ o6paTHblX TpaeKTOpHii 

AERONET H HYSPLIT. KaKHe MeTeoponorHqecKHe �aHHbie Hcnonb3YJOTCj{? 

10. 113 �anbHeiimero TeKCTa He COBCeM j{CHO KaK HCnOJib30BanHCb onHCaHHbie �aHHbie 

MAIAC H Mo�enh SILAM. 

3aMe11auHJ1 no rJiaee 2: 

11. 113 TeKCTa He COBCeM j{CHO noqeMy .wra anropHTMa 6bllH Bb16paHb1 KpHTepHH P > 700 

M6ap, a HanpHMep He 6onee )KeCTKHii P > 900 M6ap, qro6bl YqffTblBaTb TpaeKTOpHH TOJibKO H3 

npH3eMHOro CJIOj{, a He H3 cpe�Heii Tponocq>epbl. 

12. BH�MO oneqa-rKa, 'ITO Pt'=20 M6ap/qac COOTBeTCTBYeT BePTffKMbHOii CKOpoCTH 10 KM/q, 

13. YqffTbIBruI, qro B anropHTMax o6paTHbIX TpaeKTOpHii AERONET H HYSPLIT 

HCnOJib3YJOTCjl �aHHble MereoponornqecKHX MO�eneii C rpy6blM npoCTpaHCTBeHHblM 

pa3pemeHHeM, TO HeKOTOpble cnyqaH Bbma,n:eHffj{ OC�OB MOryT He nona,n:aTb Ha 31}' CeTKY H 

ycnOBHe HHCXO�InHX noTOKOB <-20 M6ap/qac Ka)KeTCj{ He COBCeM �OCTaTOqffbIM � nOJIHOii 

oropaKOBKH TpaeKTOpHii. 

14. MO)KHO JIH Barn anropHTM npHMemrn, .wra �blMOBOro ecnH ropgqffii 803�X OT no)Kapa 

MO)KeT HMeTb co6cTBeHffYIO BePTHKMbHYIO CKOpoCTb BHe 3aBHCHMOCTH OT KpynHOMacmTa6HOH 

UHpeynguHH, KOTOpag 3MO)KeHa B 3TH Mero� o6paTHbIX TpaeKTOpHii? 

15. KaKHe cymecTBylOT B MHpe anropHTMbl onpe�eneHffj{ HCTOqffHKOB a3po30llj{ H HaCKOJibKO 

Barn anropHTM COOTHOCHTCj{ C HHMH H qeM nyqme HX? 

16. nbillH JIH cny"'IaH, Kor�a anropHTM HYSPLIT �aBaJI nepeHoc ap�Horo a3po3ong, a 

AERONET HeT? BbIBO�bI no �BYM �Hj{M Ka�Tcg He coBceM �ocTOBepHbIMH. 

17. Ilo nyHKzy 2.3.2. KaK HCKmoqanHCb H3 oueHOK q>OHOBOro a3po30llj{ �aTbl C nbIJieBbIMH 

6ypj{MH HJIH nO)KapaMH? 



18. O6IIU1e 3aMeqaHIDI no aceM THnaM a3po3oneii: He npe;::i;crnBJieHo 3a Krucoii nepHo;::i; 

paccMaTPHBaJIOCb ocpe;::i;HeHHe, CKOJibKO ;:,;Heil 61,IJIO Bb16paHO .ll.IDI nLIJieBOI'O H ;:J;blMOBOI'O 
a3po30IDI. Ta.K)l(e, HaBepHoe, CTOHJIO npHBeCTH ce30HHblH xo;::i; BeJIHqffH. 

19. B nyHKTe 2.3.3 HeT HH CJI0Ba o )J;Hj{X c BblC0KHMH AOT, KOTOpbie 6bIJIH npe;::i;CTaBJieHbl B 

nyHKTe 2.2. IlpH 3TOM 13 Mag 2016 ro;::i;a, KaK O;:J;HH H3 BbI6paHHbIX ;:J;HeA .ll,IDI paCCMOTpeHHj{, HHKa.K 

He npe,nCTaBJieH H BbI;:J;eIDieTCj{ Ha pHCYHKe 2.7 H Ha pHCYHKe 2.12. B TeKCTe Ta.K)l(e He 

npe;::,;CTaBJieHbl o6paTHble TPaeKTOpHH .ll,IDI 3TOI'O ,nHg 

20. Mo)l(Ho JIH c,nenaTL BblBO,n o nepeHoce H3 Caxap1>1 14.09.2010 ecJIH no ,naHHblM BTA 
TPaeKTOpHH Haxo,nHJIHCb B cpe;::i;Heii H aepXHeii Tponocq>epe, no ;::i;aHHblM HYSPLIT TOJibKO o;::,;Ha 

3axO,nHJia HH)Ke 3 KM? 

21. B TeKCTe HHr,ne He YKa3blBaeTCj{ Ka.I< HCnOJib30BaJICj{ pa3pa60T8HHblll anropHTM .ll,IDI ;:J;Heii 
C BblCOKHMH KOHUeHTp�Hj{MH q>ocq>aTOB, CHJIHKaTOB H a30THCTbIX coe,nHHeHHII B oca,nKax. Ta.K)Ke 

o6paTHbie TPaeKTOpHH :ripe;::i;CTaBJieHbl TOJibKO .ll,IDI OT;:J;eJibHblX Bb16paHHblX ,nHeA, 3TO He COBCeM 
,n0Ka3blBaeT, qro B OCTaJibHble ;:J;HH Ta.K)l(e ocymecTBIDieTCj{ nepeHOC apH;::i;HOI'O a3po30IDI. 
22. HeT onHCaHIDI Mero;::i;a Ka.I< onpe;::i;eJlj{JICj{ XHMHqecKHA COCTaB OCa,nKOB H Ka.Koe BpeMeHHOe 

0KHO .no HJIH nocne OCa,nKOB 6blJIO B3j{TQ .ll.IDI onpe;::,;eJieHHj{ AOT, Ta.I< Ka.I< a ;::i;eHb c 0Ca,nKaMH 
Heo6xo;::,;HMblX ycJIOBHA .ll,IDI H3MepeHHj{ q>OTOM�aMH MOrJI0 He 6b1Tb. EcJIH 6blJIH H3MepeHHj{ 

AOT nocne, ro HaCKOJibKO BJia)l(HOe BbIMblBaHHe a3po3onefi: oca,nKaMH Momo YMeHbWHTb AOT? 
23. � ,nbIM0B0I'O a3po30IDI npe,nCTaBJieHbl o6paTHbie TPaeKTOpHH TOJibKO .ll,IDI 0;:J;H0I'O ,nHj{. 

Ilo3TOMY He C0BCeM gceH BbIB0,n «Ilo ,naHHOMY aJII'OPHTMY .ll,IDI perH0Ha llepHO� Mopg Bbl,neJieHbl 
nepH0;:J;bl H ,naTbl Ma.KCHMaJibHOI'O B03,neHCTBHj{ Ha aTMOCq>epy nLIJieBoro H ,nblMOBOI'O a3po30IDI, 
B03HHKmHe BCJie;:J;CTBHe 6ypb HJIH no)ICapoB CO0TBeTCTBeHH0» - cy;::i;g no TeKCTY ;::,;aTbl 6bIJIH 
onpe,neJieHbl no ,naHHblM XHMHqecKoro COCTaBa oca,nKOB. 

3aMeqauua no rJiaee 3: 

24. IloqeMy .ll.IDI 14.09.2010 ro,na 61,m Bb16paH perH0H 3ana,nHee CeaacronoIDI, X0Tj{, comacHo 

o6paTHblM TPaeKTOpHgM, BeTep nepeMeqancg c B0CTOKa, e,nHHCTBeHHble TPaeKTOpHH, K0TOpbie 
npoxo,nHJIH qepe3 Bb16paHHblH perH0H, 6biJIH Ha BblC0Te 6onee 4 KM (no pHCYHKy 2.17)? Ta.K)Ke 
CTOHJIO npHBeCTH qHq>poBble 3HaqeHHj{ TeMneparypbI BO;:J;bl B Bb16paHHOM perH0He, Ta.I< Ka.I< Ha 
pHCYHKe 3.3 pa3pemeHHj{ UBeTOBOA lliKaJibl He;:J;OCTaT0qff0 .ll,IDI onpe;::,;eJieHIDI TeMnepazypbI. 
25. Kaxag norpemH0CTb B0CCTaHOBJieHHj{ KOHUeHTP�HH XJIOpoq>HJIJia no cnyTHHKOBblM 
,naHHbIM? 
26. B TeKCTe K pHCYHKaM 3.4., 3.8 I'OB0pHTCj{ 0 )J;Hj{X C Ma.KCHMaJibHbIMH BeJIHqffHaMH 

oTHomeHIDI RRS(541)RRS{.488), a xoTj{ Ha pHcyHKax OHH MHHHMaJibHble HJIH OKOJI0 
MHHHMaJibHbIX 3HaqeHffj{X. 
27. KrucHe ,naHHbie HCnOJib30BaJIHCb H3 cepBHCa Ventusky B nyHKTe 3.2? 
28. Krucag TQqff0CTb B0CCTaH0BJieHHj{ HHTeHCHBH0CTH q>moopecueHUHH paCTBOJ)eHHOI'O 
opraHHqecKoro aemecTBa? 

TeKCT ;:J;HCCePT�HH CJie;:J;0BaJI0 6bl BJ,IqffTaTb 6onee no;::i;po6Ho nepe.n npe;::,;CTaBJieHHeM 
q>HHaJibHOII BepcHH. EcTL pg;:,; pe;::i;a.KUHOHHbIX 3aMeqaHHA: 

HecKOJibKO pa3 B TeKCTe CeaacronOJib HafiHCaH JiaTHHHUeii. 

OneqaTKH: B nyHKTe 2.1 - ccbIJIKa Ha pHcyHoK 3.2 B TPeTLeM a63�e; npo6en Ha CTPBHHUe 62, 
Ha.no noMeffj{Tb MeCTaMH a H 6 Ha pHCYHKe 2.15; ;::i;aTa Ha 95 CTPaHHUe 04.06.2016 r; TBep;::,;bm 
3Ha.K B no;::,;nHCH K pHCYHKy 3 .11. 

BbIBO,n no KOppeIDIUHj{M npHBe;::i;eH .ll.IDI rJiaBbl 3, ,nOJI)ICeH 6bITb .ll.IDI rJiaBbl 2. 



P.sm pHCYHKOB He oqeHb qHTa6eJibHbie, IIJI0X0 qffTaIOTCJI ,naHHbie, WKaJibl HJIH reorpa4>HqecKoe 
MeCTOII0JI0)KeHHe: pHCYHKH 2.1, 2.9, 2.11, 2.16, 3.3. Tjf)KeJIO orrpe.neJij[Tb ,naTbl Ha pHCYHKax 3.4, 

3.8, 3.11, 3.15. 

BMeCTe C TeM, YKa3aHHble 3aMeqaHHJI He yMamnor 3HaqffM0CTH ,nHCCePTauH0HH0ro 
HCCJie,n0BaHffj[, IlpH BblII0JIHeHHH ,nHCCePTauHOHHOA pa60Tbl l<aJIHHCK� ,[{.B. 
rrpo,neM0HCTPHpoBaJia xopowee BJia,zJ;eHHe MH0)KeCTB0M pa3H006pa3HblX MeTO,n0B HCCJie,nOBaHHA. 
Pa6oTa II0JIH0CTblO C0OTBeTCTBYeT crreuHaJibH0CTH 1.6.17. OKeaHOJIOrHJI H y,noBJieTB0pJleT BCeM 
11pe,n1>J1BJij[eMblM K KaH,nH,naTCKHM ,nHCCePTauHJIMH Tpe60BaHHJIM .neAcTBy10mero «IlOJIO)KeHffj[ 0 
rrpHCy)K,neHHH yqeHblX CTerreHeA», yTBep)K,neHH0ro IloCTaHOBJieHHeM IlpaBHTeJibCTBa 
PoccHACKOA <l>e,nepauHH OT 24.09.2013 ro.na .N'!!842, a ee aBTOp, l<aJIHHC� ,[{apbj[ 
BJia.n;HMHpDBHa, 3aCJIY)KHBaeT rrpHcy)K,neHHJI yqeHOH CTerreHH KaH,nH,naTa reorpa4>HqecKHX HayK. 

Oci>HUHaJibHblii 0IIII0HeHT 
Kall.zumaT reorpa4>HqecKHx HayK (crreUHaJILHOCTb 25.00.30 - MeTeoponorffj[, KJIHMarono�, 
arpoMeTeoponorHJI) 
CTapwHA HayqffLIA C0TPY.nHHK 
Ka4>e,np1>1 MeTeopoJI0rHH H KJIHMaTOJI0rHH 
reorpa4>HqecKoro 4>aKyn1>TeTa 
<I>e.nepaJibHOro rocy,napc-rBeHH0ro 610,n)KeTHOro o6pa30BaTeJibHOro yqpe)K,neHHJI BblCWero 
o6pa30BaHffj[ «MOCKOBCKHA rocy,napc-rBeHHhIA YHHBepcHTeT HMeHH M.B.JloMOHOCOBa>> 
TIOJIIOXOB AneKceA AH,npeeBHq � � 
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