OT3blB 0 zmccepTamm
Oneru ['eHHaueBHBI 30/IMHON Ha TeMy « CTaTHUCTHYECKOE MOIEIUPOBAaHNE
5KCTpEMATIBHBIX OCaJKOB ¥ PErHOHAIbHBIH aTMOC(EpHBIM LUK BIIark»,

NpeICTABIEHHOH HA CONCKAHHE YYEHOMH CTeNeHH JOKTOopa
(pH3HKO—MaTeMAaTHYECKAX HAYK Mo cienuaiabHocTH 25.00.30.- METEOPOJIOTHA,
KJINMAaTOJIOTUs, arpOMETEOPOJIOTHA .

Ile.m; p360Tbl — TIIOCTPOEHHE IOCTOBEPHBIX KOJMYCCTBCHHBIX OLICHOK
OKCTpEeMAJIbHBIX  OCaAKOB Ha  OCHOBE pa3BUTHA  HOBBIX METOHNOB  HX
CTaTUCTHYECKOT'0 MOJACIMPOBAHUA U YCTAHOBJIICHUEC pOJ’IH SKCTPEMAIBHBIX OCaIKOB

B FHI[pOHOf‘H‘IeCKOM MUKIIC.

DKCTpeMabHBIE WM 0CO00 CHIIBHBIE OCAIKH UMEIOT IPUHIUIIHATIBHOE 3HAYCHIE
TSI BOSHUKHOBEHHUS SKCTPEMATBHBIX THAPOIOTHYECKHUX SBIEHHUH, B IEPBYIO
ouepe/ib HABOJHEHHUH, TPUHOCAIIMX OOJIbIIHE SKOHOMUIECKHE YOBITKHU.
Cy1IecTBYIOIIHE OLEHKH SKCTPEMAIIbHBIX OCAIKOB XapaKTEePU3YIOTCA CHIIbHBIMU
HEOIpeIEIeHHOCTSMH, YTO TAaKXKe CIIPABEeIUIUBO U 1A MIPOTHOCTUYECKHUX
KJIMMaTHYeCKUX OLIEHOK, OCHOBaHHBIX Ha CLIEHAPHBIX pacyeTax ¢ MIOMOIIBIO
KJIMMAaTHYECKUX MOJIENIEH .

1T0 00OCHOBBIBAET AKTYAJAbHOCTh JaHHOI'O HCCIIeIOBAHUS.

- Ha 3aIuTy BEIHOCSTCS CIeAyIOIINe MOTOXKEHHMS.
e IlpemnoskeHbl HOBBIE BEPOSTHOCTHBIE paclpeleleHus K pa3paboTaHbl
aJITOPUTMBI OLEHKH HX [1apaMeTpOB Ul CTATUCTHYECKOIO MOJETUPOBAHHUS

aOCOJIFOTHOM U OTHOCUTEIBHOM SKCTPEMAIBHOCTH OCAJKOB.

e BEIMONHEHB! OIIEHKH a0COTIOTHOM W OTHOCHMTENBHOH 3KCTpeMalbHOCTH
0CAJIKOB IO PA3JIMYHBIM THIIAM JaHHBIM.

e Pa3paboTaH HOBBIA = IIOAXOA K CTATHCTUYECKOMY MOZIEIMPOBAHUIO
IPOJOKUTEIFHOCTH ~ BIQXHBIX M CyXHX IIEPHONOB (BKIIOYas —HX
COBMECTHBIE DACIIpEeNeNICHNs ) U HMHTEHCHBHOCTEW OCA/IKOB, CBS3aHHBIX C
TIepHOJaMU  Pa3HOM IPONOIDKUTENFHOCTH, OCHOBAaHHBIH Ha YCEYCHHOM
reOMETPUYECKOM paclpelieIeHHd U CBS3aHHBIM C HUM Ppaclpele/leHHEM

, .

YaCTHYHOI'O BKJIaJa BJIAKHBIX H CYXHUX IIE€PUOIOB B 0611166 KOJIHYE€CTBO

BJIQJKHBIX JHEH.

b HOCTpOCHBI YCTOﬁqHBBIe OLIEHKHU INPOJOJDKHUTEIBHOCTH BJIAXKHBIX H CYXHux

IEepUOJI0B U UCCJIEJOBaHA UX MEXIoJoBas JUHaAMUKa.
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® HpennoxceHa KOHIENTyaJlbHass  MOJIECJIb COBMECTHOM HW3MEHYHBOCTH

BJIQXKHBIX U CYXHUX IIEPHUOJOB.

e PaspaGoTaH HOBBIM aIrOpUTM pacdeTa aABEKIWH BIard B aTMocdepe,
OCHOBAHHBIM Ha YHCIEHHOM CXeMe, YUYMTBHIBAIOLIEH MOBEPXHOCTHYIO
TOHOrpaduio, ¥ MO3BOIAIOMMN YBEPEHO pasZeNATh MEPEHOCHl BIArk Ha
KOMITOHEHTHI, CBI3aHHBIE CO CPETHUM ITOTOKOM, CHHOIITUIECKUMH BUXPSIMH,
KPyIHOMACIITAOHBIMKM TOPU30HTANBHBIMA M BEPTHKAIbHBIMH sYeKamu

UPKYJISAIUH.

e OueHeHBl pasIWYHblE KOMIIOHEHTBI II€peHOCAa BJard Ha OCHOBAaHUM
peaHANM30B M NAHHBIX a3POJNOrMYeCKUX 3OHMPOBAHUA IUA APKTHKA X

AHTapKTHKH.

e BrimonHeH aHaIu3 aTMOC(EpHOro rHIPOJIOTHISCKOro HUKIIA ¥ HCCIIeI0BaHa
pOJIb ITOTOKOB B IIOIPaHUYHOM cmoe U B CBOOOMHOHM Tpomocdepe B

JUHaAMHUKE BJIarornepeHoca Ha IpuMepe KpaCHOFO MODPsI.

‘Bce moOXKeHHs 00OCHOBaHBI B JUCCEpTAIlM, HaHOOJee 3HAYUMbIC Pe3yIbTaThl,
06Tanalole HOBH3HOH, OMyOIMKOBaHbI B BHJE HAayYHBIX CTated B

OTe4eCTBEHHBIX U 3apyOeKHBIX KypHallax.
K HUM OTHOCATCS CIEAYIOIHE pe3yIbTaThI.

1.B pa6oTe UCIIOIb30BaHEI YETHIPE THITA JAaHHBIX: IPAMbIE H3MEPEHUA
0CaKOB HA CTAHIUSIX C CYTOYHBIM paspelleHreM, JaHHbIe TI00abHBIX
peaHaNM30B, CIlyTHUKOBbIE MACCHUBBI JaHHBIX U JaHHBIE BBICOTHOTO 30HAMPOBAHHA
arMocepbl. B kadecTBe 6a30BBIX MCIIONB30BANOCH TPU PA3HBIX MAaCCHBA TAHHBIX
CTaHIMOHHBIX HAOIIOIEHNH, IBIISIOIIMXCS Hauboiee TOYHBIMU U3 BCEX
JOCTYIHBIX JaHHBIX 00 ocaxkax. B ux yucne Apxus KoponeBckoro
Mereoponorudeckoro MHcTuTyTa HUNepnasios ,BKIIOYaiONIHHI 4727
CHHOIITMYECKHMX CTAHIUH, KOTOPBIE KMEIOT BPEMEHHYIO JUIUTENBHOCTD OT 2-X
necsiTatetwit 1o 6onee gem 100 set.

OGHOBJIEHHBIH apXWB CYTOYHBIX U3MEPEHHH OCAIKOB Ha OCaAKOMEPHBIX CTaHIIUAX
Hemerrkoro MeTeopoIornieckoro areHTcTsa u3 11617 craHuui

Maccus gasHbIX u3Mepernit BHUNT MM-MIJI u31579 cTaHiu# Ha TEPPHTOPHH
Poccuu 3a mepuof ¢ 1881 roza mo HacTosiee BpeMs.



Tpu pa3sHBIX MacCHBa JaHHBIX, OCHOBAHHBIX Ha H3MEPEHUSX CO CITyTHHKOB:
GPCP1DD (Global Precipitation Climatology Project) (Huffman et al., 2001),
PERSIANN-CDR (4shouri et al., 2015) u TRMM (Tropical Rainfall Measuring
Mission) (Bauer 2001, Chambon et al. 2013). - |

JTeBATH pa3HbIX MACCHBOB PEAHAIM30B UL XapaKTEPUCTHK OCAIKOB 1
aJIBEKTHBHBIX TIEPEHOCOB BIar B aTMocdepe.

Bce 3Ty 1aHHBIE OBLTH COMOCTABJIEHBI MEXXKILY COOOM, IIPOKOHTPOITMPOBAHEI
¥ TIPOaHATM3UPOBAHEI aBTOPOM HCCEPTalUH.

T{iist BaTMJALMK XapaKTePUCTHK IIEPEHOCOB BIIATH, IOYYEHHBIX 10 NTaHHBIM
peaHaIu30B, B paboTe OBUIA MCIIOIB30BAHbl TAaHHBIE BRICOTHOTO 30HIHPOBAHHA
atMocdepsl 13 O6berHeHHOro ApxuBa Pai030HIMPOBAHAS (IGRA, Integrated
Global Radiosonde Archive, Durre et al. (2006)). [lns paitona cepepree 60°c.1.,
HCIIONB30BaHO 63 cTaHmi. B AHTapKTH/E OBUIO MpOaHATU3UPOBaHO 10 cTaHIMH.
3MepeHHs TOKPBIBAIOT Neprof ¢ 1979 rofa 1o HacToAIIEE BpeMs U
IIpeCTaBICHB] HA CTAHAaPTHBIX YPOBHAX: 1000, 850, 700, 500, 400, 300, 250 and
200 rlla.

2. TIpeauioskeHbI HOBbIE METPHKH ISl CTATHCTHIECKOT0 MOJEIUPOBaHUA
aOCOIFOTHOM ¥ OTHOCHTEIBHON 3KCTPEMaIbHOCTH OCAJKOB U UX HOBOE
BEPOSITHOCTHOE PacIpe/ieNieHue.

~ DTO M03BOJUIIO MPEUIOKHUTE HOBBIH HHEKC OTHOCHUTEIBEHON 3KCTPEMAIBHOCTH
R95tt, cymiecTBeHHO O0Jiee yCTOHYMBBIM, YeM PaHee HCIIOIb30BAHHBIC.

3. Ha OCHOBaHHMH HCIIOIH30BAaHMUI HOBBIX METPHK BBIIIOTHEHBI OLCHKH
abCOMOTHON ¥ OTHOCHTENIEHOU 3KCTPEMAIBHOCTH OCAIKOB Ha EBp0a3HaTCKOM
KOHTHHEHTE 3a MOC/IeIHIe HECKOIBKO AECATUIETHH IO TaHHBIM HauboIee MOIHBIX
W3MEpEeHHH Ha 0CaIKOMEPHBIX MOCTAX, peaHanu3aM U CIIyTHUKOBBIM H3MEPEHHUSIM.
MaKCHMATbHbIE BEIMUMHBI SKCTPEMAIBHBIX 0CaIKOB (95%-Hbli MEPLEHTAIID)
oT™MedaroTcs B CKaHIMHABHY, B I0KHBIX paiionax EBponsl u Ha JlanmsHeM BocToke
W COCTaBISIOT Goltee 26 MM/neHs. HanGonbiie 3HaueHNs HHIEKCa
OTHOCHTEIIFHOH SKCTPEMAIBHOCTH O0HAPYKUBAKOTCS B paliOHaX C TOPHBIM
penbeoM ¥ COCTaBILTIOT Gostee 23%. 3Ha4eHN HHAEKCA OTHOCHUTEJIbHOM
3KCTPeMaTbHOCTH JIETOM, B cpefHeM, Ha 30% Bbliue, qeM 3uMOi. PeaHanusel,
CYIECTBEHHO 3aHIKAIOT OLIEHKH SKCTPEMAbHBIX 0CaKoB. CIIyTHUKOBbIE IaHHbIE
3MMO#i 3aBBIIIAIOT 3HAYEHHS SKCTPEMAIBHBIX OCAJKOB, & JIETOM — 3aHMKAIOT.

4. TlomydeHBl OLEHKH MEXIOJOBOM H3MEHYMBOCTH aOCOMOTHOH U

OTHOCHTEIHHOM 3KCTPEMAIBHOCTH OCaaKoB B EBpa3suu Mo AaHHBIM CTaHIMOHHBIX

HaOJIOIEHUH, peaHaIu30B U CITyTHUKOBBIX 1/13MepeHm7I.’ ITokazaHo, YTO 3a MEPUO]

¢ 1960 mo 2012 romel Ha Gonblred 4acTu Tepputopur Espomsl i Poccuu
/

HabmoaeTcsl yBeNMUeHHe, Kak abcomorHod (mo 8% B JecATHIeTHe), TaK H

OTHOCHTENBHON SKcTpeMansHOCTH (10 5% B mecatunetne). B LleHTpanbHOH

EBpone HaOJIroJaeTcs CUJIbHAsA CE€30HHOCTh C YBEJIMYCHUEM OJSKCTPEMATIBHBIX

0OCaIKoOB 3UMOU U YMEHBIIEHUEM HUX 3HA4YeHUHU JIETOM Ha 7% B JECATHUIICTHE.
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5. JIns CTAaTHCTHYECKOTO MOEIUPOBAHUS IIPOAODKHTEIPHOCTH BIAKHBIX U
CYXMX IepHOJIOB (BKI0Yasi HX COBMECTHbIE PACIIPE/IEIE€HNs) M HHTEHCUBHOCTEH
0CaJIKOB, CBA3aHHBIX C IEPHOJAMH Pa3HOH IIPOJOIDKUTEIEHOCTH MPE/IOKEH
HOBBIM ITOJX0/I, OCHOBAHHBIM Ha YCEUEHHOM I'€OMETPUYIECKOM paclpeiesIeHUN U
CBSI3aHHBIM C HUM pacrpeleleHleM 4aCTHYHOr0 BKJIa/1a BJIaXKHBIX U CYyXHX
TIEpHOJIOB B O0IIee KOTMIECTBO BIAXKHBIX AHEH. [l 3THX pacipeeneHui
paspaboTaHbl 3G GEeKTUBHBIE AITOPUTMBI JIJIsI OLICHUBAHUS IIAPAMETPOB U
HHTETPUPOBAHUS QYHKIUH IUIOTHOCTH BEPOSTHOCTH.

6. ITocTpoeHbI YCTOHYUBBIE OLEHKH IIPOJODKUTENEHOCTH BIXKHBIX U CYXUX
nepuooB Ha EBpoa3naTcKOM KOHTUHEHTE M UCCIIeIOBaHa MEXI0/J0Bast IHHAMKKA
BIXHBIX U CyXUX Tepruo1oB. [loka3zaHo 4TO, yBeIHYEHHE TPOJOKUTETBHOCTH
BIIQJKHBIX IIEPUOIOB (4-8% B JECATUIIETHE) CBA3aHO C YBEIHICHHEM
MHTEHCHUBHOCTH SKCTPEMAJIBHBIX OCAJKOB (6-8% B JIECATHIIETHE), & TAKKE YTO
TIPOJOKUTENHFHOCTD BIKHBIX M CyXUX IIePHOIOB Ha EBponefckoM KOHTUHEHTE
MOXET KaK OJHOBPEMEHHO BO3pPacTaTh, TaK U OJJHOBPEMEHHO YMEHBIIATHCS.
ITpemioxeHa KOHLIENTyalbHas MOJIE]b COBMECTHOM H3MEHYUBOCTH BJI2XKHBIX U
CYXHUX TEPUOJIOB.

7. BBINONHEH aHAIU3 CTATHCTHYECKOW CTPYKTYpPBI OCaAKOB HaJ MHpOBBEIM

OKCaHOM, BKJTFOYAOIIU A pacCMOTpEHUE YHCIIa JTHEM C OCaJKaMU U UHTEHCUBHOCTH
0CanKoB, IO JaHHBIM peaHaJ'II/ISOB M CIIYTHHKOBBIX [JaHHBIX. HOJIY‘-ICHO, qTo
pa3iu4dusas B YHUCIIC BJIAXHBIX JJHEM W HHTEHCHUBHOCTU OCAJKOB CYIIECTBEHHO
6OJI}'>IIIC, 4eéM B CpE€IHEM KOJIMYCCTBEC OCagKOB. IToxa3zaHo, 4TO MEXroJaoBas
A3MEHYUBOCTH CPEAHUX OCAKOB B p€aHalin3ax CHIBHO 3aBHCHUT OT OOHOPOJHOCTH

o0BbeMa U TUIIOB ACCHUMUIIUPYEMBIX NaHHbBIX.

8. PazpaGoTaH HOBBII AITOPUTM pacueTa aJBEKIHHU BJIard B aTMOChEpe,
OCHOBAHHBIN Ha YUCIIEHHON CXEMe, YIUTHIBAIOIEe! IIOBEPXHOCTHYIO TONOrpadHIo,
¥ TIO3BOJISIOIIMH YBEPEHO Pa3/elisTh IIEPEHOCH! BIard Ha KOMIIOHEHTH, CBA3aHHBIE
CO CPEIHUM IIOTOKOM, CHHOIITHYECKUMHU BUXPSIMH, KDYITHOMACIITaOHBIMH
TOPH30HTATBHBIMYA ¥ BEPTUKAIBHBIMU SYEHKAMU [IUPKYIISIIHH.

9. OLeHeHbI pa3InYHble KOMIIOHEHTHI IIepeHoca BlIaru Jjist APKTHKH U
AnrapkTaky. [Toka3aHo, 9TO TPaHCIIOPT Blard B APKTUKY Ha pa3HBIX BBICOTAX B
OCHOBHOM OCYILECTBISIETCS] CHHONITHYECKAMU H Me30MacIITaOHBIMK BUXPSAMH,
OTBETCTBEHHEBIMH 3a 88-95% oOmero noroka. O6Hapy>K€HO YTO IIPH YMEHBIICHUH
1 c1a00M M3MEHYUBOCTH CyMMapHOTO [IEPeHOCa, OTHOCUTENIbHAS POJIb BUXPEBOTO
neperoca st ApkTUKH Bo3pactaeT oT 80% B 1980-e romer 10 95% B 2010-e rozsr.
[Toka3aHo, 9YTO MCTOYHUKH YBEIMUYEHHUS 3araca BIard B ApKTHKE HOCAT
IPEUMYIIECTBEHHO JIOKAJIbHBIN XapaKTep U CBA3aHbI C U3MEHEHUSIMHU UCTIApeHNU,
CBSI3aHHOT'O C MOTEIJIEeHHEeM APKTHKH.

10. BEIIIOJIHEHO HCClIeI0BaHHe TUHAMUKYI THIPOJIOTHYECKOro IHUKIIA Ha/l
KpacHBIM MOpeM U II0Ka3aHo, 9TO IIEpeHOoC BIIard ¢ akBaTopuu KpacHoro Mopst
OCYIIECTBIAETCS ABYMsI OCHOBHBEIMH MeXaHU3MaMH: HUPKYJIALHeH OpH30BOro
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THIIA B HIDKHEH Tporocdepe U periOHaTbHON UPKYJIIALUEN, CBA3aHHOM C
IMHAMUKON ApaBUICKOTO aHTHIIUKIIOHA M €I'0 B3aUMOIEHCTBHS C
Buyrputpormdeckoit 30Hoit KoHBepreHImy B BepxHeH Tpornocdepe.

IToka3aHo, 4TO IIEPEHOC BIard ¢ akBaTopuu KpacHOro Mopst OCyIIECTBIIIETCS B

HIbKHel Tpomocdepe (mo yposus 850rlla) nupkymnsanued 6pu30BOro THUIIA, a B
cnoe Beime 850rIla ympaBnsercs AMHAMHKOW ApPaBUWCKOrO aHTULMKIOHA W
ero B3auMojielictereM ¢ BayTpuTpomnumueckoit 3onoit Konsepreniuu. C Hagana
90-x mo 2010 roma MpPOMCXOAMIIO PE3KOE yBEIUYEHUE (mpuMepHO Ha 40%)
SKCIIOPTA BJIATA C aKBaTOPHM MOPSI, YTO CBSI3aHO C YCHJIEHHEM LHUPKYJIAIUH
OpH30BOrO THIIA B IIPU3EMHOM CIIO€ B 3HAYUTENILHON CTETEHU MOJIYJIHPYEMOTO

CHTHAJIOM B TIOBEPXHOCTHOM TeMIlepaType BOMBI.

} JIOCTOBEPHOCTDH MOJMYYeHHBIX Pe3yJIbTATOB ONpPEeIsIeTCs
HCIIOJIb30BaHHEM HauboJiee COBPEeMEHHBIX IIPEICTABICHUM O CTaTUCTUKAX
SKCTPEMATBHBIX 3HAYSHUH .

Hayynass W mnpakTHyecKass 3HAa4YMMOCTb pPabOTBI  COCTOMT B
HCIIOIE30BAHUU Pa3pabOTaHHBIX AITOPUTMOB ISl OLIEHHBAHUSA XapaKTEPUCTHUK

SKCTPEMAIIBHBIX OCAaAKOB IJIs JIFOOBIX CYHIECTBYIOIIUX BHUAOB JAHHBIX, BKJIFOHAsA

~ aHaJIU3 Pe3yJIbTaTOB MOJIETUPOBAHHUS O0IIed NUPKYISLIUNA aTMOC(HEPE] U KIIUMaTa.

[TomydyeHHBIt B paboTe HOBBIM HHAEKC OTHOCUTEIBHOM 3KCTPEMalbHOCTH

0CaaKOB HUCIIOJIB3YETCA I‘pynHOﬁ OKCIIEPTOB I10 OLICHKE W3MEHEHHH KJIuMara

B KadecTBE CTaHAAPTHOM ITUArHOCTUKH [JS CIIEIYIOIIEero OILEHOYHOI'O
nokmana MIOUK. KnuMmaronoruu XapakTEpUCTHUK OKCTPEMalbHBIX OCAIKOB
UCTIONB3YIOTCS ISl BaJIUJAIlMM PErMOHAIBHBIX KIMMATHYEeCKHX MOJeNei, B
gactHocTh COSMO B Merteocnyx6e I'epmanuu u ALADIN B merteocmyxOe
DpaHipn, a TaKkKe IS aHaIU3a xapaKTépHch ocankoB B HaruoHansHOM
Hentpe Kmumatnueckux Janasix NCDC/NOAA CIIA. Onesku xapaKTepUCTUK
3KCTpeMa{nBme OCagKOB IO CI[yTHHKOBBIM JaHHBIM, a TakkKe pa3paboTaHHBIE
alTOPUTMEI JUIS HMX pacdeTa HCIONB3YIOTCH EBPOMEHCKMM KOCMHYECKHM
areHTCTBOM , a Takke Kocmuueckum areHtcTtBoMm ['epmanuu . Pa3Buthle B pabote

METOABI AHAarHo3a aABEKTHUBHBIX II€PEHOCOB BJIArd HCIIOJB3YIOTCSI B Ka4de€CTBE



623080l MATHOCTHKH B Ppsie KPYMHBIX HCCIIEOBATENLCKUX  IIPOCKTOB,
duHaHCHpyeMbIX EBpOrerckuM Corozom, ANR u CNRS, a camu OICHKH
MCIIOIB3YIOTCS U1l aHallM3a KauecTBa peaHaln30B 1 moneneit B NOAA.
[To paboTe MOXHO CJIeNaTh CIEIYIOMIIe 3aMeHaHts.
1. Tlpu CTATUCTHYECKOM MOJEIUPOBAHUA IKCTPEMAIBHBIX OCA/IKOB HE
YUMTBIBACTCS MX BO3MOXHAS 3aBUCHMOCTE 110 BpEMEHHU U II0 TIPOCTPAHCTBY,
T.€. TIPUMEHSETCS TOIBKO MOJCIb Cly4aifHOM BEJIMYMHBI, & HE CITy4aitHOM
GYHKIUH.
2. Tlpu aHanu3e HATypHBIX JAHHBIX HE CleIaHa olleHKa MapKOBOCTHU
COCTABJISTFOLIUX TUIPOJIOrHIECKOr0 MUK U (GakTOpOB MX ONPEAEIIAOUIUX.
3. Jlns TpeUIOKEHHBIX ~ABTOPOM mMomuduKanuii paHee INPUHATBIX
BEPOSTHOCTHBIX pacripeielieHi He OlEHeHa 3HAIMMOCTH napameTpa
yCcedeHus pacrpe/eleHud, XOTd OTOT  Mapamerp HEOOXOIUM  IPH
CTATUCTUYECKOM MOJIETMPOBAHUH.
4, ABropckuil BBIOOp Tpex paiioHOB HEIOCTAaTOYCH A UJLTIOCTPAIUH

peI"I/IOHaJIBHbIX p%HHHHﬁ FI/II[pOJIOFI/I"IeCKOI‘O [UKJIA.

OuenuBasi paboTy B LIEJIOM, CIEIYET OTMETHTD, UTO OHAa SBJISIETCS UTOTOM
JCClIeJOBaHUM, BBINOJIHSABIINXCA aBTOPOM C 2002 roma, B paMKax Hay4HbIX
mporpaMM MHHHUCTEPCTBA oOpa3oBaHuss ¥ HayKH P®, denepanbHbIX LEIEBBIX
IIpOrpamMM, WHHIUATUBHBIX MPOCKTOB POOU, a takke paaa MEKIAyHAPOIHBIX

IIPOEKTOB.

Juccepranusi yIOBJICTBOPSICT TpeGoBaHuAM, MPEABABISIEMBIM K JOKTOPCKUM
JuccepTanusayM, ee  aBTop Omsra IeHHagueBHa 30JIMHA,  3ACITYKHBACT
IPUCYXKJEHHs el yueHOH CTCICHHU N0KTOpa (PU3UKO-MATEeMAaTHIECKUX HAyK TI0
crieranpHocTH 25.00.30 —MeTeoposorus, KJIMMATOJIOTHSI, arpOMETEOPOJIOT L.
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P, b Tae QgibpzlaJImeFI OIIOHEHT HOKTOP QU3NKO-MAaTEeMATHIECKUX HAYK,

Poxxkos B.A.
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