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cnerpaabHOCTH 25.00.30 — MeTeOpOI0rust, KIMMATOJIOT U, arPOMETEOPOIIOTHsl

Jucceprarmmonnast padora 30auHOM Osbru ['eHHAAUMEBHBI IMOCBSIIECHA AKTYAJbHOI
npoﬁﬂeme OICHUBAHUSA KIIMMATHYCCKHUX pacnpeﬂeneﬁuﬁ aTMOC(beprIX 0OCa/IKOB € AKIICHTOM Ha
aHalli3  XapakTEePUCTUK MX OSKCTpeMalbHOCTH. [IpakTHueckass 3HAYUMOCTL HCCIE/IOBAHUS
BLITEKAET M3 TOW OTPOMHON pOJIM, KOTOPYIO PEIKUM aTMOCPEpPHBIX OCAJIKOB HIpaeT Julsl
JKH3HEJICATCILHOCTH M, IPEXKJIE€ BCEro, PHUCKOB, CBSA3AaHHBIX C TAaKMMH 3KCTpPEMaslbHbIMH
SIBJICHUSIMH KaK 3aCyXH U HaBOJHEHHSI, POPMUPYEMBIMHU B YCIOBHSIX IKCTPEMAIBHOCTH 0CA/IKOB.
AHaM3y 3KCTPEeMalbHOCTH OCAJIKOB, B TOM YMCJIEC B CBSA3M C HAOJIOJAEMBIMH M CLIEHAPHBIMH
OLIEHKAMM M3MEHEHUH KJIMMaTa, MOCBSLIEHO OO0JIBLIOE KOJIUYECTBO padoT, pe3yIbTaThl KOTOPLIX
HE BCEr/ia COriacyroTCs M 4aCTO HECOMOCTABUMBI, BCJIEJCTBUE PA3HOPOAHOCTH HUCIIOJIB30BAHHBIX
JAHHBIX M METOJOB OIEHUBaHUs.  HeonpeneaeHHOCTh OLEHOK HSKCTPEMalIbHBIX OCAIKOB
3aTPYAHSIET MOJYyYEHUE COTJIACOBAHHBIX XapaKTEPUCTUK I'MJIPOJIOTHYECKOT0 HKJIA B PA3IHYHBIX
peruoHax.

Hayvman H HNpPaKTHYeCcKass 3HAYUMOCTDL pa60T1>1 COCTOUT B pa3pa6(m<e HOBBIX
METO/IOB W QJIrOPUTMOB JUISl OLICHUBAHUS XAPAKTEPUCTHK IKCTPEMAILHOCTH OCAJIKOB C
UCII0JIb30BAHUEM PA3JIMYHBIX BUJOB JIAHHBIX, BKJIIOYAsl AHAIU3 PE3yJbTATOB MOJECIHPOBAHHUS
oOmel nupkymsudd armocdepsl W kiuMmara. Jluccepranuonnas padoTa SIBISICTCS UTOIOM

MCCIIe/IOBAHUI, BBIMOJTHSBIIMXCA aBTopom ¢ 2002r., B pamMkKax Hay4yHBIX [POrpaMMm



MununcreperBa oOpa3oBanusi U Hayku PO, denepalbHBIX [EIEBBIX MPOTpaMM, HHUIIHATHBHBIX

npoekToB PODU, a Taxxke psiia MeKIyHAPOIHBIX TTPOCKTOB.

Jlucceprauust COCTOUT W3 BBEJACHUS, IIECTH TJIAB, 3aKJIIOUCHUSI U CIIUCKA JINTEPATypPhl U3
216 nammeHoBaHu#, B TomM uyucie 206 Ha HWHOCTPAHHBIX s3bIKax. OO0BEM JUccepTalliu
cocTasJisieT 332 cTpaHUIlbl TeKCTa, BKIIOYas 22 tTabiuiisl 1 209 pUCYHKOB.

B nepsoii ri1aBe paccMOTPeHbI OCHOBHBIE METO/IbI HAOIOICHUI U MACCUBBI JIAHHBIX 00
aTMOC(epHbIX OcaJKax (CTAHIIMOHHBIX, CIIYTHUKOBBIX, PAJapHBIX), a TAKIKE MOJYUCHHBIX H3
peaHan30B aTMOC(hEphl U KJIIMMATHUYECKUX MOJIesIel. BbImoaHeH KpUTHYECKUI aHaIu3 JIaHHbBIX C
TOUKH 3PEHUSI UX IPOCTPAHCTBEHHO-BPEMEHHOIO pa3pelieHust, JUIMTEILHOCTH BPEMEHHDIX PSII0B
U BO3MOYKHOCTEH MCIOJIB30BAHUSI JUIsl HCCIIEJIOBAHMSI KIMMATHUYECKHUX 3aKOHOMEPHOCTEH
IapaMeTpoB pacHpe/ieIeHUs] 0Ca/IKOB, BKIIIOUAs XapaKTePUCTUKH SKCTPEMalbHBIX OCaaKoB. B
KayecTBE IPHUOPHUTETHBIX OIpeeseHbl Ha0Opbl CYTOUHBIX  JaHHbIX cTaHuui. [lojapoOno
0XapaKTepU30BaHbl TPU MCIOJB30BAHHLIX B PadOTe HCTOYHMKA - apxuBbl KoposeBckoro
MeTeoposioruyeckoro uHcTuTyTa Hupepnanao, MeteocnyxObl ['epmanuu u Pocrujpomera,
[OKPBbIBAIOLIME  BHETPOIMYECKYIO 4YacTb  EBpasuu. PacecMOTpeHBl  TakiKe  OCHOBHBIC
XapaKTePUCTUKHU CITYTHHUKOBBIX JIaHHBIX 00 ocajkax ¥ JaHHBIX W3 pEaHaIM30B, OMPE/ICIICHbI
BO3MOKHOCTH UX MCIIOJIb30BaHUsI B paboTe.

Bropass  rigaBa  nocesiieHa — OOCYKJIEHHMIO — METOJIOJIOTHYECKMX  BOIPOCOB
CTATMCTMYECKOI0 aHAJIM3a XapaKTePUCTHK IKCTPEMATBLHOCTH aTMOC(HEPHBIX 0CAJIKOB (MH/ICKCOB
SKCTPEMAIBHOCTH KOJIMYECTBA OCAAKOB, MHTEHCHBHOCTH OCAJIKOB, ITPOIOJDKUTEIIBHOCTH CYXHX U
BJIQKHBIX IEpUOJOB U Jp.). JlIss OLEHUBAHUS OTHOCHUTEIBHOM HKCTPEMAIBLHOCTH OCAKOB
[IPEJUIOKEHO HOBOE BEPOSITHOCTHOE pacIpe/ie/ieHHe - pacrpeieseHne yactuunoro Bkiaaa (PUB)
- ¥ HOBBIH MHJEKC OTHOCHUTEJIBHOM 3KCTpeMalbHOCTH. lIpe/ioykeH HOBBIH 1MOJIXO/I K OLEHKE
MPOJIOJIKUTEIBHOCTH BJIQYKHBIX U CYXUX IEPHUO0B U HHTEHCUBHOCTEH OCA/IKOB, OCHOBAHHBIN Ha
YCEUEHHOM Ir€OMETPUUYECKOM PACIPE/ICTICHUN U CBSA3aHHOM C HUM PACIpPEe/Ie/ICHUEM YaCTHIHOTO
BKJIaJa BJIAXKHBIX M CYXHMX IEpPHOJOB B 0OO0IIEe KOJIMYECTBO BIAKHBIX JHEH. OOOCHOBAHBI
s} dexTHBHbIE ATrOPUTMBI OLIEHUBAHUS MApPaMETPOB ITHUX PACHpepeICHUNH U HHTErPUPOBAHUS
(yHKUMH MIOTHOCTH BEpOSTHOCTH. TecTHpoBaHHE TOYHOCTH TPEUIOKEHHBIX ArlpOKCHMALINIL
BBINOJHAIIOCh B paMKax [apaMeTpUyecKMX M HemapameTpuyeckux TtectoB Konmoroposa-
CMmupHOBa U XHM-KBaJpar.

B Tperbeili riaBe paccMOTpeHBl KIMMATHUECKHE XaPAKTCPUCTHKH — HHICKCOB
OKCTPEMAIILHOCTH OCAJAKOB, IIOJIy4EHHBIE C HCIOJIb30BAHUEM IPEUIOKEHHOW METOI0JOTHH
CTATUCTUYECKOIO OIICHUBAHMS Ha OCHOBE apXUBOB CTAHIMOHHBLIX HaOmonenuit ECA&D 3a

neprot ¢ 1950 mo 2009 rr. u Pocrunpomera 3a nepuoa ¢ 1966 no 2012 rr., npoaHaau3upoBaHbl



UX CE30HHBIE U IIPOCTPAHCTBEHHbIE 0COOEHHOCTH. [0 MMEIOMIEHCS CeTH CTaHIMKI [l TEIJIOrO U
XOJIOJTHOTO CE30HOB IMOCTPOCHBI KAPTHI SKCTPEMATBHBIX 3HAUEHMH CYTOUHBIX CYMM OCQJIKOB,
COOTBETCTBYIOLIUX 95%-KBaHTHIISIM AMIIPOKCUMUPYIOIIEr0 ramMMma-paclpesie/ieHus, MHaeKca
OTHOCHUTEIHLHOU IKCTPEMATBHOCTH OCAJIKOB (BKJIaA 5% HanboJsiee BIAKHBIX JIHEH B CyMMapHOe
KOJIMUECTBO  OCAJKOB, IOJYYeHHOE HCXOJs W3 anmpokcumauuu PUB), cpeanux wu
IKCTPEMATHHBIX MPOIOIKUTEILHOCTEH BI@XKHBIX M CYXHUX MEPUOJ0B, HHTEHCHBHOCTH OCAJIKOB,
CBSI3aHHBIX ¢ JOK/UTUBBIMH I€pUOJaMH. BBIMOJIHEHO CpaBHEHHE OLEHOK HKCTpeMallbHOM
NPOJAOKUTEIBHOCTH, HCX0Jsd U3 95%-ro MpOUEHTHIS allPOKCUMUPYIOUIEro YCEYEHHOro
reomeTpudeckoro pacupezaenernus (YI'P) u sMIuprueckux OLEHOK.

B 4erBepToii ruaBe cpaBHUBAIOTCS U 00O0OIIAIOTCS XapaKTEPUCTHKH CPEJHHUX H
HKCTPEMAIBHBIX 0CAJIKOB, MOJTYYCHHBIC IO PA3IHYHBIM THIIAM JaHHBIM, UMEIOIIUM pPa3/IndHbINd
macitad MpOCTPAHCTBEHHOIO OCPEAHEHMsI (CTAHIIMOHHBIE JIAHHBIC, PEAHAJIU3bl, CIIYTHUKOBBIC
JIaHHBIC). YCTAHOBJICHO, UYTO pEaHATU3bl CYLIECTBEHHO 3aHMIKAIOT 3HAYCHUs aOCOJIIOTHBIX
KCTPEMAIBHBIX — OCaakoB. Jlydmne — JIpyrux — COOTBETCTBYIOT — CTAHUMOHHBIM  OLICHKH
HKCTPEMAIBHBIX OcaakoB Mo peananuzy NCEP-R2, nns koroporo XxapakTepHO 3aBbllIEHHE
cpearux ocankoB. COTIaCOBAHHOCThL JAHHBIX peaHalM30B ¢ HAOJIOJCHUSMHU Ha CTAHIUSIX
CYUICCTBEHHO JIydllle 3WMOH M YXYALIAETCS JIETOM BCIEJACTBUE HEJA0CTATOYHO TOYHOIO
MOJICTMPOBAHUS TIPEOOIATAIONINX JIETOM KOHBEKTHBHBIX IPONECCOB. OTHOCUTE/ILHO OLIEHOK
IKCTPEMAIBHBIX 0CAJIKOB 110 JBYM MaccuBaM cyTHUKOBBIX JaHHLIX (PERSIAN-CDR n GPCP)
MOJYYeH BBIBOJ O CYIIECTBEHHOM 3aBBIICHMM CIIYTHUKOBBIX JAHHBIX 3UMOW M 3aHMIKEHHU
1eToM. BayKHOM 4aCThIO SIBISICTCSl aHAIM3 CTATUCTHUYECKOH CTPYKTYpPBI OCAIIKOB Ha/l MUPOBBIM
OKEaHOM, KOTOPBIH JIOMOJHEH HE MPOBOAMBIIMMHUCS paHee OLEHKAMM 110 JIAHHBIM C CYTOUYHBIM
pasperienueM. C HMCMOIB30BAHUEM IISITH PEAHAIM30B M JIBYX MACCUBOB CIYTHUKOBBIX JIAHHBIX
YCTAQHOBJICHO, YTO PA3JIMUMs B YHCIIE JHEH ¢ 0CaJIKAMU U MHTEHCHBHOCTH OCAJKOB CYHIECTBEHHO
OoJbIIIe, UeM B CPeJIHEM KOJIMUECTBE OCAJIKOB, @ MEKI010Basi H3MEHYHUBOCTH CPEIHUX OCAJKOB B
peaHanu3ax CUILHO 3aBUCUT OT OJIHOPOJHOCTH 00BbeMa U THIIOB ACCUMHUIIMPYEMBIX JaHHbIX.

IIsitast rnaBa TOCBSINEHA HCCIEAOBAHUIO KIMMATHYECKOH M3MEHUHMBOCTH W TPEHJIOB
XapaKTepUCTUK OCAJIKOB HaJl KOHTUHEHTaMK U MHUPOBBIM OKeaHOM. Vcenenyercs yeTOHYHBOCTD
OIICHOK K HaJMYMIO MNpomnyckoB. llpemioxkena mnpouenypa, IMO3BOJSIOIIAS MOJAECIHPOBATH
XapaKTePUCTUKHU MPOIYCKOB HA 0CHOBe MeToda MounTte-Kapio ¢ coxpaHeHUeM CTaTHCTHUECKUX
CBOMCTB HCCJIEIYEMBIX PsIOB. 3HAUUMOCTh TPEHJOB OLEHMUBAIACh C MCIOJIb30BAHHEM
napamMeTpUUueCKUX M HermapamMeTpUuecKux TeCTOB. PacemaTpuBaiuch Takike OLEHKH FPYIIOBOH
3HAUUMOCTH TPEH/IOB, XapaKTEPUIYIOUIUX U3MEHEeHUSs B O0bIuX pernonax. [loxyuen BoiBoj 00
YCTOHYHUBOM POCTE 3UMHHUX JKCTPEMalIbHBIX OCaJKOB Ha Bcel Tepputopuu Eppornsl u Poccnu.

MakcumainbHoe YBCJIIMUCHHUEC DOKCTPCMaJIbHbIX 0OCAAKOB Ha6J'[}O[Ia€TCH B }’)’dﬁ()HC AJlbll, B



CEBEpHBIX palioHax eBponenckoi yactu Poccun u B 10:kHOM yacTu /{aabHEBOCTOYHOrO OKpyra B
Oacceiine pexu Amyp (6onee 8% B necsarunerne). Jlerom B llentpanbhnoit EBporie BbLsiBicH
OTpPHULIATEJbHBIM TpeH] 3CTpeMalbHbIX OcalkoB (7% B xaecaruierue). TpeHjbl HHIEKCa
OTHOCHUTEIILHOM JKCTPEeMaJbHOCTH BBIPaKEHBI ciiabee, BMECTE€ C TEM BbIBIEHA YCTOHUMBAs
koppessinus (1o 0.73) sroro unaexca ¢ CeBepo-ArianTudyeckum kosebanuem. OGnapyiena
TEH/ICHIUS] YBEIUYCHUSI TIOBTOPSIEMOCTH JUIMHHBIX U YMEHBIICHHUSI KOPOTKHUX MEPHUOI0B 0CA/IKOB.
BmecT ¢ Tem, B paMKaX COBMECTHOIO aHaIM3a M3MEHEHHS JUIMTEILHOCTH CYXMX M BJIAKHbBIX
NEPUOJIOB, BIEPBBbIE BBISIBICHbl PAHOHBI OJHOBPEMEHHOIO YBEJIWYEHUSI WM COKpAlLEHHUs
MPOJIO/IKUTETLHOCTH M BIAXKHBIX, U CYXMX MEPHOJIOB (PUCK OJIHOBPEMEHHOI'O YBEJIHYCHHSI
MPOJAO/KUTEIBHBIX CHJIBHBIX JOKJICH H-BO3HUKHOBEHMs 3acyX). BbInosiHeH cpaBHUTEILHBIH
KPUTHYECKUM aHAJIU3 OLIEHOK, MOJIYYEHHBIX 10 CTAHIMAM, JaHHBIM PEaHAIN30B U CIIYTHUKOBBIM
JaHHBIM. BriepBble BBIMTOJIHEH aHATM3 U3MEHYMBOCTU CTATUCTHUECKOH CTPYKTYpPbl OCAJIKOB Hal
OKEaHOM, BKJIIOUAIOIIUN pacCMOTpPEHHE Yucia JHeH ¢ ocajkaMu U MHTEHCHUBHOCThL OCAJIKOB I10
JIAHHBIM PEaHaIN30B U CIYTHUKOBBIX HAOTIOACHUH.

IHlecTras riaBa MOCBSIEHA PACCMOTPEHMIO PErHMOHAIBHBIX BJIArONEPEHOCOB B Tpex
peruoHax — ApkTtuke, AHTapkTuke u paiione Kpacuoro mops. Takoii nmoaxon s pextuBen s
OLICHKH BOAHOro OajlaHca B YCJIOBMSIX C€Ja0OW OCBEUIEHHOCTH HAOMIONACHUSIMH. ABTOPOM
pazpaborana  OCHOBaHHAs  Ha  OHJIEPOBOM  IOAXOJE  METOJOJOTHS,  YUHTBHIBAIOLIAS
HEOIIPE/ICJIEHHOCTH pPACUeTOB IEPEHOCOB Biark B Oojee paHHUX padoTax, M alrOpuTM,
MO3BOJISIIOIIMI YBEPEHO pPa3/IesisiTh MEPEHOCHl BJIard Ha KOMIIOHEHTHI, CBSI3aHHBIC CO CPEIHUM
NOTOKOM,  CHHONTHYECKHMMH  BUXPSIMH, KPYNHOMACHITAOHBIMH  TOPU3OHTAJILHBIMH W
BEPTUKAJIbHBIMU stuekaMu HUPKYIsiUU. C  HMCHOJB30BAaHUEM JIAHHBIX CEMH COBPEMEHHbIX
peanaan3oB U armocdepHoro 3ouauponanus IGRA mosyueHsl U poaHaTIU3UPOBAHBI OLCHKH
cpeaHux nepeHocoB 3a 1979 - 2013 rr. Cupenan BbIBOJ O MPEUMYUIECCTBEHHO JIOKAILHOM
XapakTepe HCTOYHMKA YBEJIMYEHMs 3amaca Biard B arMmocdepe ApPKTHKH, CBSI3aHHOTO C
YBEJIMUEHUEM HCIIapeHUsl BCJICICTBUE MOTEIJICHUSI APKTHKH.

Ha npumepe Kpacnoro mops pemaercst 3a1a4a HHTErpUPOBAHUS JIMBEPTEHIIMH BJIard /sl
KOHTYpa ¢ LEJIbIO0 OUEHKH POJIK MOPSI B PErHOHAILHOM TH/IPOJIOTHYECKOM IUKJIC. BoIsiBIeHO /1Ba
OCHOBHBIX MEXaHHM3Ma NepeHoca Biaru ¢ akgatopun Kpacnoro mopst: OpusoBast LHPKYJISLIHS 10
BeicOTbl 850 rlla wm Beuume -  B3aumojecTBHEM  ApPaBHUCKOrO — aHTHIMKIOHA  C
BHYTPUTPOIIMYECKOW  30HOH  KOHBepreHuuu. OOHapyKeHHass  TEHICHIMS  YCHJICHHS
Biaronepenoca ¢ cepeaunsl 1990-x rr., 00bsICHsIETCS YCHIICHHEM LUPKYISIUU OpU30BOro TUIA
B [IPU3EMHOM CJI0€, KOTOPast peryJupyeTcst '3MEHEHHUSIMU TeMIIepaTypbl MOBEpPXHOCTH KpacHoro

MOPSI.



Hay4nast HOBU3HA JHCCepTAIlMM COCTOUT B pa3paboTKe M HPUMEHEHMH psijla HOBbBIX
MOJAXO/I0OB K CTATHCTHYSCKOMY aHAIM3y W MOJCIHPOBAHUIO XAPAKTEPUCTUK IKCTPEMAIbHOCTH
0CaJkoB. B 4acTHOCTH, MPEIIOKEH HWHICKC OTHOCHUTEJIBHOW HKCTPEMAILHOCTH W HOBOE
BEPOSITHOCTHOE  paclipefie/ieHHe Ui ero OIECHKH, pa3padoTaHbl aJIrOPUTMBbl OIPEAEICHHUs
[apaMETPOB  PACTIPEETEHUH JUIs OIEHKH aOCONOTHOM M OTHOCHTENIBHON HKCTPEMalbHOCTH
0CaJIKOB, IMPEUTONKEH HOBBIN MOAXO0J K CTATUCTHUECKOMY MOJIEIMPOBAHUIO ITPOJAOKUTEILHOCTH
BJI&YKHBIX U CYXHX IEPHOJIOB, a TakyKe YTOUHEHHBIH MOJIXOJ K OLEHKE TPEHJOB 10 HENOJIHbIM
JaHHBIM. BriepBble BBIMOMHEH AaHAIW3 IOJIYYEHHBIX aBTOPOM  OLIEHOK a0COJIIOTHOH |
OTHOCHTEJIBLHOM IKCTPEMATbHOCTH OCAJKOB 3a IOCJIEHUE HECKOJBKO AECATUICTHH M OLICHEHbI
TPEH/IbI UX U3MEHEHUH BO BPEMEHHM IO Pa3IMYHBIM THIIAM JAaHHBIM. [0 CITyTHHKOBBIM JJaHHBIM
U peaHalu3aM BIIEPBLIC BBIMOJIHEH aHAIU3 OCAJAKOB HaJl MHPOBBIM OKEaHOM, BKJIIOYAIOLIUH
pacCMOTPEHHUE YHCIIa JJHeH ¢ 0caJIkaMi U HHTEHCUBHOCTH OCAJIKOB.

PazpaboTaH HOBBIM aIrOPUTM pacueTa aJBEKLHH BJard B arMocdepe, yUUTbIBAIOLIMHI
MOBEPXHOCTHYIO Tomorpaguio, ¥ MO3BOJISIIONIMNA YBEPEHO pa3JeiATh MEPEHOCHl Bilark Ha
KOMIIOHEHTBI, ~ CBSI3aHHBIE ~ CO  CPEIHUM  IIOTOKOM,  CHHONITMYECKMMH  BHXPSIMH,
KpPYMHOMACIITAOHBIMU TOPU30HTAIBHBIMU M BEPTUKAIBHBIMU suelkamMu LUpKyJsiuuu. Ha ero
OCHOBE TMOJIyYeHBI HOBBIC OIICHKH TEHJCHIIMM W3MEHEHHs KOMIIOHEHTOB BJIarornepeHoca s

paiioHoB ApPKTUKH U AHTApKTUKH, paiiona KpacHoro mopsi.

O00CHOBAHHOCTL H JAOCTOBEPHOCTDL HAYYHBIX HOHO)I(GHHﬁ, BBIBOJIOB M 3aKJIKOUCHUHN
OIpeACIACTCS HUCIIOJIb3OBAHUCM TCOPCTHUUCCKHU 000CHOBAHHBIX IOAXO0J0B K CTATUCTHYCCKOMY
aHaJIM3y W MOJCIHUPOBAHUIO OKCTPEMAJILHBLIX OCAaAKOB K pacuceTaM aJIBCKIHWH a'rM0c<bepHoﬁ
BJIard, a TakKKe HCHOJIB30BAHHECM M COIIOCTAaBJICHHUEM OLCHOK, TIIOJIYUYCHHBIX Ha OCHOBC

MMPAKTHYCCKH BCCX NOCTYITHBIX HaHHDBIX 00 ocajKax.

Huxe MEPpCUUCIICHBI HCKOTOPBIC 3dMCUYAHUS K JUCCCPTAllUU.

1. lleHTpasibHOE MECTO B aHAIU3E OHKCTPEMAJIBLHOCTH OCAJKOB OTBEIACHO HHJICKCY
OTHOCHTEIHPHOU HKCTPEMaTbHOCTH, OCHOBAHHOMY Ha MPUMEHEHWH T.H. paclpe/iesIeHHUsl
YACTUYHOTO BKJIA/Aa, BUJ KOTOPOTO OMPEJIESIeTCs IPU UCITOIB30BAHUU [1PETIO0/KEH s
0 HE3aBUCHUMOCTH HAOJIOJCHHH B paccMaTpuBaeMOH OJIHOPOJIHONW COBOKYITHOCTH.
[TpuMeHeHHe CHIIBHBIX YIPOIIAIOIIUX THIIOTE3 BBI3BIBACT COMHEHUs B A(PPEKTUBHOCTH
MPeUIOKEHHOTO ~ WHJAEKCA  JUIs  aJICKBATHOW  MHTEPIpPETAllUu  MPOUCXOJISIINX
KJIMMaTHYeCKUX M3MeHeHud. [lpencraBiser wWHTEpec cpaBHEHHE C  HMHJCKCAMHU

OTHOCHUTEIILHOMU OKCTPEMAJIbHOCTH (HanpylMep, UCIIOJIB3YCMbIMHU B C()BpCMCHH()ﬁ



CHCTeMe MOHHTOpPHHIa KiuMmara 3amajiHoii EBporbl), KOTOpble OCHOBaHbI Ha JIPYIHX

MOJAX0/1aX K OILEHKE BKJIa/1a 0CaJKOB BEICOKOW MHTEHCUBHOCTH.

Pe3ynabrarel TECTHUPOBAHMS paclpeeIeHUH, HCHOIB3YEMbIX JUIsl PAcdyeTOB OLIEHOK
KCTPEMATLHOCTH ¥ CPAaBHEHHUSI C HMIMPUYECKUMHU JaHHBIMM, IIPEJCTABJICHHbIE B
JIUCCEPTAIlMU, BBIIIOJHEHBl MPEUMYIIECTBEHHO IO JAHHBIM HECKOJIbKUX €BPOINECHCKHUX
craniuii. BaxkHo Ob110 OBl MOKa3aTh NPUMEHUMOCTh UX JUIs 3aCyLJIMBBIX PalOHOB, a
TaK)Ke paOHOB, pPACIOJOKEHHBIX B MYCCOHHOM KJIMMAaTe C PE3KO BbIPAKEHHBIM

roa0BbIM XOA0M OCAaJIKOB.

KommeHTapuu aBTropa MO IOBOJY METOJOJIOIMH AHAIM3a DKCTPEMAJIBHBIX OCAJIKOB
(rm.2.2) eaBa JId MOYKHO CUMTATh SICHBIMH M apryMEHTHPOBAHHBIMU. JlaeTcst ynpolenHas
M 0 CYTH HCK@)XEHHAsi TPaKTOBKa TEOPEMbl «O TpeX Tumnax». He yuuTbIBaercs
ACHMITOTHYECKAsT MPUpoia 000OIIEHHOI0 paclpe/IesIeHusl IKCTPEMaIbHbIX 3HAUCHHUH,
KOTOpasi — B OTJIMYME OT pacnpenesneHus: [lapero — HUKaK HE cBs3aHa ¢ MOPOrOBbLIM
ypOBHEM MpeBbllIeHUs. Puc. 2.5, npu3BaHHBIA IPOAEMOHCTPUPOBATH MPEUMYIIECTBO
peanM30BaHHOr0 B paboTe MOJX0Ja, Ha CcaMOM JIeJIe OTpPaKaeT HEKOPPEKTHOCTH
BBIMOJTHEHHOW —~ HUACHTH(PUKAIUK  pacHpe/ielieHUs]  IKCTPEMaJbHBIX  3HAYCHUH U

IMPOBCACHHOI'O CpaBHCHHSA B LICJIOM.

OTpuiianue MOJIE3HOCTH TMPUMEHEHMsI TEOPHUH HSKCTPEMAIbHBIX 3HAUEHWH B aHain3e
0CaJIKOB SIBJISIETCS HEOOOCHOBAHHBIM M IPOTUBOpEUALUM MHUPOBOH mnpaktuke. bosee
IPOJYKTUBHBIM TPEACTABISETCSl YETKOE pasJiejieHUe JABYX 3ajad, ONUpaIoLIMXCs Ha
pa3MyuHbIe METOJBI: 1) MOCTpOCHHE HHJIEKCOB SKCTPEMAIBHOCTH OCAJIKOB JUIS LEseH
MOHHUTOPHHTA KJIMMaTa (paccMaTpPUBACTCS B JIUCCEPTAIIMH), U 2) OLICHKA IKCTPEMaIbHBIX
3HAQUEHWH OCAJKOB 3aJlaHHOH  O0CCHEYEHHOCTH (BBIXOJMT 34 paMKH JAHHOI'O

UCCJIC/IOBAHUS ).

OOcyk/IeHHe XapaKTEePUCTHK «aOCOMIOTHOH IKCTPEeMaIbHOCTH OcajikoBy» (1.3.2), a
TAK)K€ KapThl MPOCTPAHCTBEHHOTO pacrpeieneHuss «adCOMIOTHBIX JKCTPEeMalibHbIX
3HaueHUM» ocaakos (puc.3.10-12), co31al0T JI0KHOE MPEJACTABICHHE O pealbHO
HAOJIIOJJa€MbIX OKCTPEMyMax CYTOUYHBIX CyMM o0cCajakoB. CyJs 10 pUCYHKY JULs
tepputopun Poccun (puc.3.12, 51eto), pacCUYMTAHHBIE BEIUYMHBI OKa3bIBAIOTCS JIAXkKe

MEHbIIC CPCAHHUX  MHOI'OJICTHHUX 3HAUYCHUH  CE30HHBIX MAaKCUMYMOB U MOI'YT



HAOIIOAATBCSI  HECKOJIBKO pa3 B TO. HaspiBaTh 2TH BEIWYMHBI «aO0COTIOTHBIMHU

OKCTPEMAJIbHBIMHU 3HAYCHHUAMMKY HCIIPABOMCPHO.

AHalIM3 «BO3BPATHBIX MEPHOJOBY» U «BO3BPATHBIX 3HAYCHUN» (B PYCCKOS3BIYHON
TPaJWIMUd TPUHATO TOBOPUTH O IMEpUOJAX MOBTOPSIEMOCTH H COOTBETCTBYIOLIMX
KBAaHTUJISX), OTHOCHUTCS K 3ajgadyaM KJIUMATOJOTHH, AaKTyaJIbHOCTh KOTOPBIX B
COBPEMEHHBIX  YCJIOBUSIX Bo3pacTaeT. OJHAaKO HCIOJIB30BAHUE — AlIPOKCUMALMK
pacrpesiesieHusl BCedl COBOKYIHOCTH CYTOYHBIX CYMM OCAJKOB, XapaKTepH3YIOIIEHCs
BHYTPHUCE30HHON HECTAIIMOHAPHOCTBHIO U BBICOKOH CBSI3BHOCTBIO, €/1Ba JIH MOXKET OBIThH

MOJIC3HBIM JUISl PEIICHUSI 9TOU 3a7a4u (CM., Harpumep, Tadi.3.1).

Pe3ynprarel, MOJydeHHbIE B IPOLlECCe aHAIM3a CYXHX U BJIAKHBIX [EPHOJIOB, B TOH MU
MHOHM CTENEHM 3aBUCST OT MOPOrOBOrO 3HAYEHHUs, KOTOPOE HCIOJIBb30BAIOCH sl
ONpe/esIeHnst JIHs ¢ ocaakamMu (uiam 0e3 ocaakoB). Pasnuunble cdepbl NpHIOKEHUH
OPUEHTHPYIOTCS. HA pa3Hble KPUTEPUHU JUISL ONpPEEIeHUs] TMOHITHS «I(P(EKTUBHBICY
ocanku. IlpakThuecku BaKHBIM SIBJISIETCSl BOIPOC, HE HALICAIIMH OCBCUICHHS B
JIUCCEPTALIMU, O YYBCTBUTEJIBHOCTH PE3yJIbTATOB, KACAOIIMXCS TEHACHIIMH M3MEHEHHSs
Yyuciaa M JUIMTEJIBHOCTH CYXMX/BJ@XKHBIX JIHEH, a TakKe OLEHKM HWHTCHCUBHOCTH

0CaJIKOB, K BBIOOPY COOTBETCTBYIOIIETO ITOPOTOBOTO KPUTEPHUSL.

TouHOCTH annpoKcUMaLMK paclpeae/eHus! JUIMTEIIbHOCTH IIEPUOJIOB ¢ ocaakamu 1 6e3
0CaJIKOB YCEUYEHHBIM TIE€OMETPUYECKUM pacrpesesneHueM (puc.2.4) juis HECKOJIbKUX
EBPOINEHCKUX CTAHLMM paccMaTpUBACTCS MO TOJAOBBIM psijlaM JAHHBIX, HET CBEJACHUH O

TOYHOCTH allIIpOKCHMAIIUX JJIs1 CE30HOB.

[IpencraBinenue JaHHBIX O MPOJOKHTEIBHOCTH CYXUX MNEpUOA0B (puc.3.29) Hesb3s
NpU3HATh yJauyHbIM. BpiOpaHHas mkana cOOTBETCTBYET JUDepeHranun nepuoios B
OYeHb Y3KOM Juamnasone. B oany rpynny oObeIMHEHBI BCE CTaHIHMH C
NPOJAOJDKUTEIBHOCTBIO CYXHX IepuonoB Oounblie 3.8 JHEH, B TO Bpemsi Kak B
3aCyLLJIMBBIX pallOHaX Ha IMPOTSIKEHWH MHOIHMX JIET OCAJIKH MOIYT OTCYTCTBOBATH B

TCUYCHHEC MECCsIIa.

Hpel{CTaBﬂﬂeTCﬂ HEOoIlpaBAaHHbIM YHHUBECPCAJIBHOC HCITOJIB30BAHHUEC TCpMHHA
«HU3MCHYUBOCTDL» (KHHMaTH‘{eCKaH H3MCHYHUBOCTDL, MEIKI'OJ10Bast HBMQH‘II’]BOCTI)) BO BCEX

clydasix, korjga peub UJCT 00 H3MEHEHHUH BO BPCMCHH KaKux-am100 XAPaKTCPHUCTHK.



VKazaHHble  HEAOCTAaTKH HE  yMasiloT  3HAUMMOCTH  OCHOBHDLIX  PE3YyJIbTaTOB
JIUCCEePTAIlMOHHOI padoThI. I[IpencraBnenHas JIMccepTanus SIBJISICTCSI Hay4yHO-
KBaM(PUKALHOHHOH paboTOH, B KOTOpPOil HA OCHOBAaHHUH OOOOIIEHHS BBIMOJHEHHBIX aBTOPOM
padoT pemieHa (yHIaMeHTalbHas HaydHas mpoOneMa — JIOCTOBEPHOE KOJMUECTBEHHOE
OMUCAHHE KIHMATHYECKHX H3MEHEHHH XapaKTepHCTHK 3KCTPEMalbHOCTH OCAJKOB Ha OCHOBE
CTATHCTHYECKOr0 aHaiu3a U MOJACTUPOBAHHS W MCCIEA0BAHUE POJIH IKCTPEMalbHbBIX 0Ca/IKOB B
(popMHPOBaHUH PErHOHATBLHOIO FHAPOJIOrHYECKOro Hukna. Juccepranus 00o0UaeT pe3ynbTaThl
MCCNIeIOBAHUH, MPOBEACHHBIX aBTOPOM JIMYHO, M KOJUIEKTHBHBIX PadOT, B KOTOPBIX BKJIa

aBTOpa ObLJ1 KJTIOUEBBIM Ha BCEX ATanax OT IMOCTAHOBKHU 3a7aul J0 €€ PCIICITUA.

ApTopedepaT TMOJHOCTBIO OTpakaeT cojepkaHue aucceprauuu. [lo Teme auccepranuu
onyonukoBano 20 crarteil B BBICOKOPEHTHHIOBBIX PELEH3UPYEMbIX HAyUHBIX IKypHamax M
KOJUIEKTUBHBIX MOHorpadusx. J[Be cTaTbu - B MEIKAYHAPOAHBIX PELEH3UPYEMbBIX H3AaHUSIX U3

crucka, pekoMenaoBaHHoro BAK, naxoasircs B neyarti.

Ha oOCHOBaHMM H3JI0)KEHHOrO CUMTAEM, 4YTO MPEJCTaBIEHHas AHCCepTallMoHHas paboTa M
aBropedepar yIOBICTBOPSIIOT BceM TpeboBaHUsIM «llonoxenus o nopsiake MpUCYIKIEHHS
yUuéHBIX cTeneHeil», yreepuaeHHbIM [loctanosnenuem [pasurenscrea PO ot 24.09.2013 N 842
(pen. ot 28.08.2017), npeawsBasieMbIM K JOKTOPCKUM AUCCEpTalUsIM, a e¢ aBTop 3onanHa Onbra
I'eHHanneBHa  3acoy)KMBaeT TMPUCYXNACHUs el HMCKOMOiIl  cTermeHH JOoKTopa  (hPH3MKO-
MaTemMaTH4YecKux Hayk 1o crneuranbHoctd 25.00.30 — MeTteoposorus, KJIHUMaToJorus,

arpoMeTCOpPOJIOrusl.

OT3bIB Ha AUCCcepTaLMIO U aBTopedepar oocyxkaeH 1 0j100peH Ha cemuHape OI'bY «I'T'O»

07.05.2018 r.

OT3bIB TOATOTOBHIIN:

Benymuii  nHayunsiii corpyanuk @PIBY  «I'TO», kanamaar reorpaduueckux Hayk IO

crenranbHOCTH 25.00.30 — MEeTeopoJIorust, KIMMaTOJI0OTHsI H arPOMETEOPOJIOT U

r//&é/f/ Bukropust Muxaiinosna Mupsuc
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Anpec: Poccus, 194021, Cankr-IletepOypr, yin. KapOsimesa, 7. Ten. (812)297-86-68, E-mail:
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Beayuwit Hayunbiit cotpyauuk @I'BY «I'T'O», kanauaar Gu3MKo-mateMaTHyecKuX HayK M0

creranbHocTH 25.00.30 — MeTeOopOI0rust, KIMMATOJIOTHSL U arpOMETEOPOIIOrHsl

Z}C}«Wf Enena MBanosna XjieOHukoBa
Anpec: Poccusi, 194021, Cankr-IletepOypr, yi. Kapoeimesa, 7. Ten. (812) 297-21-02, E-mail:

khlebnikova e@mail.ru

I'naBupiii Hayunblii coTpyaHuk PI'BY «I'T'O», noktop ¢u3MKO-MareMaruyeckux HayK IO

{
X VV{'LM.L Urops Jleonnnosuu Kaposb

Anpec: Poccusi, 194021, Cankr-IletepOypr, yiu. KapOsimena, 7. Tein. (812)297-86-68, E-mail:

cnenuanbHoctd 25.00.29 — reoduzuxa

igor.l.karol.7@gmail.com

['naBubii HayuHbli coTpyaHuk @PI'BY «I'TO», mokrop ¢Gu3MKO-MaTeMaTHYECKUX HAYK I10
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Anpec: Poccust, 194021, Cankr-IlerepOypr.t ¥n. Kapooimesa, 7. Tein. (812)297-43-90, E-mail:
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