OT3bIB
OPHIHAILHOIO ONNOHEHTA
Ha IHCCEPTANHIO HA COHCKAHHE Y4EeHOH CTeNeHH KaHIHAATA
$pusnKo-maTemaTnueckux nayk Baratuncioro Baaanciasa Aujapeesnua
Ha Temy: «OKeaHHYECKHE MEXaAHH3MBI MYJILTHACKAAHONH HIMEHUHBOCTH
KJIHMAaTa B ATJIAHTHYECKOM ceKTope MHPOBOro okeana»

no cneuranbHocTH 1.6.17 — «Oxkeanosiorusy

Huccepranmonnas pabora bBaratunckoro Brammciasa Annpeesnua
NOCBAMEHA HCCIICIOBAHAIO H3MEHYHBOCTH TEPMOXAIMHHOH CTPYKTYpBI CEBEPHOM
ATNaHTHKH, CBS3aHHOM ¢ KoJeOaHWAMH ATIaHTHYECKOi MEpPHIUOHAIEHOM
ONpoKHAbIBatOmeH HHpKymwsinuu (AMOLL) u, Bo3MOXHO, ¢ ¢asaMu wHAeKca
ATNaHTHYECKOH MYJIbTHAEKATHOH OCLMILISLUHA (AMO).

BBISCHEHHIO MeXaHH3Ma BO3HHKHOBEHHS MYIIbTHAEKAIHOMN OCHMJUIAILUK B
CEBEPHOH ATIAHTHKE MOCBSIIEHO MHOXECTBO paGoT, B KOTOPHIX BBHICKA3HIBAETCS
PAA  NPEANONOXEHHH O NpPHYMHAX KX BO3HUKHOBEHHS W Xapakrepe
OCLMJLTHpYIOIEro Mexanusma. OOIIMM MeCTOM Cpely BBIABHIaeMbIX THIIOTE3
ABJIACTCA TO, YTO OCHOBHAs pPOJIb NPHIMCBHIBAETCS aKTHBHOMY B3aHMOIEHCTBHIO
OKeaHa H arTMocQepel, rae JelicTBHe aTMocdepsl paccMaTrpuBaeTcs  Kak
croxactuueckuii dakrop, a neHcTBHE OKeaHa Kak AOJITONEpHONHbIA OTKIHMK. [Ipu
3TOM IJI0DANbHBIE MPOLECCH B OKEaHe MMEIT CBOH XapaKkTepHbIE BpeMeHa Ha
MacIITabax OT HECKONBKHX JIET IO HECKOJNBKHX JECATKOB H COTEH JIeT. Onmue u3
TaKHX BPEMEHHBIX MAacCINTa0OB, CBA3aHHBIH CO BPEMEHEM PELHPKYJISIHH BOIHBIX
Macc B paMKax ATIaHTHYECKOH MEPHIHOHAIBHOM OIPOKH/IbIBAIONIEH LIUPKYJISIIHH,
OJM30K WM JaXe COBNAJaeT C IEpHOOM ATIAHTHYECKOH MyJIBTHAEKAIHOM
OCHMJUBILKH, cocTasisiromuM 50-70 ner. Ocoboe MecTo B MHCCEPTALIMH YIeIAETC
KaK pa3 BbIACHEHHIO MEXaHH3Ma TAKO! PELMPKYJISIIHH U €€ CBSA3H C TEPMOXATHHHOMN
CTPYKTYpPO# OKeaHa.

AKTYaJIbHOCTL  JJaHHOTO HCCJIE/JOBAHMS CBS3aHA C aKTyalnbHOCTBIO

HCCICNOBaHHUA KIIHMAaTa H KJIIMMaTHYECKHUX H3MEHEHHUH, HeOOXO0IUMOCTHIO IIpOrHoO3a
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JNANbHEHIEro Pa3sBUTHA KIMMATHYECKOH CHCTEMBI 3EMJIM M aJlaliTalldeil YeNoBeKa
K M3MEHSIOMMMCH KIMMAaTHYEeCKAM W TIOTOHBIM yCIoBHsM. Poiib OkeaHa u
GopMHpYIOIIMICS OKeaHWYeCKHH OTKIIMK Ha [OTelUIeHHe aTMocdepsl,
Hab/oaBlueecs: noclieJHHe JAECATHIETHs, 10 CHX [Op HE [0 KOHLA SCHBI B
OCHOBHOM H3-3a BPEMEHHBIX MaciuTadoB [1pOLECCOB, NPOTEKAIIUX B OKeaHe. To,
4TO B HAIIW JIHH KaXXeTcs He CYNIECTBEHHBIM, MOXXET MPHBECTH K 3HAYHTENHHBIM
nocJe/ICTBASM Ha MacinTabe coreH net. UHeproHHOE BO3/ieHCTBHE OKeaHa B HAllHU
JHH COCTOMT B TOM, 4YTO Ojarofaps €ro TEMJIOEMKOCTH, 3KCTpeMalbHbIE
TeMmIepaTypsl B arMocdepe KOMIEHCHPYIOTCS OTHOCHTENIBHO XOJIOOHBIM OKEaHOM.
Onnako, B cioyyae  MPOAOIDKHTENBHOTO  TEMJIOBOTO  BO3ACHCTBHSA,
aKKyMyJMPOBaHHOE B OKeaHe Telulo Jaxe I[I0C/e CHHXEHHS KOoJIM4YecTBa
NapHUKOBLIX Ta3oB B arMocdepe Oyaer eme B Te4eHHE NPOJOIDKHTENBHOIO
BPEMEHH OKa3biBaTh CBOE BJIMAHHE Ha KiuMar muiaHersl. OfHMM H3 (akTopoOB,
BIMSAIOMIMX Ha GOPMHPOBAHHE KIIMMaTa YMEPEHHBIX H BBICOKHX HIHPOT, SBJISETCS
MEPHIMOHAJILHBIH NEPEeHOC TeIula B ATIIAHTHYECKOM OKeaHe, OCYLIECTBIIAEMbIH B
paMKax MCCIIEAyEeMOH B IaHHOH paboTe MEpHIMOHAJILHOH LIMPKYJIALHH.

Jlucceprannonnas pabora baratuHckoro B.A. HanucaHa SICHBIM M YETKHM
A3IKOM M COCTOMT H3 BBEJIeHHs, 4 IiiaB, 3aKIIIOYEHHA M CIHUCKa JIUTEpaTyphl H
npunoxerus. Pabora conepxut 23 pucynka u 2 tabmansl. O6mwmii 06bem paboTsl
cocrasysieT 138 crpanuu.

Bo BBesieHHH Npe/icTaBIeHO 0OOCHOBaHHE AKTYAIBHOCTH IPEJICTABICHHBIX
HCCIIC/IOBAaHMH M HX 1eJlb, CTABATCH 3aJla4yd, YKa3blBaeTCs Hay4yHas HOBH3HA H
MPaKTHYECKas 3HAYMMOCThb IIPEJCTaBIseMOH paboThbl, NEPEYHCIAIOTCS OCHOBHBIE
METO/Ibl HCCIIC/IOBAHMS H MOJOXEHHUS, BRBIHOCHMBIE HA 3aLHTY.

IlepBas rnasa nocpsmieHa 0630py COCTOSHHS HCCIIEJOBAHHN TEPMOXAIHHHOM
LMPKYJISIAH, BKJIKOYas HCTOPHIO (OPMHPOBaHHS TEOPHH II0OALHOrO KOHBEHepa
MupoBoro okeaHa, poiM ceBepHOH ATJIAaHTHKH B paMKax 3TOr0 KOHBeiepa,
HCCIIE/IOBAaHHH MOCBAINEHHBIX ATIAHTHYECKOH MEpH/JIMOHAIBHON LHMPKYIISIHH.
Ilokasano, B KaKoi Mepe 3Ta NUPKYJISAIHS MPEACTaBlIeHa B HMEIOIHMXCS JAaHHBIX

peananu3a okeaHa. Taxxe B rilaBe NpeJICTaBJIeHBl H OOCYX/IEHBI CYHIECTBYIOLIHAE
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METOJbl aHAJIK3a €€ U3MEHYUBOCTH H THIOTE3Bl (OPMHPOBAHHA ATIIAHTHYECKOH
MYJIbTHAEKAAHOW OCUHJUIAIHH.

Bropas riaBa mocBsIneHa BOCCTAHOBIEHHIO ¢ IOMOIIBI0 Mozenmd INMOM
CTPYKTYPbl UMPKYJAIHH ATIAHTHYECKOIO0 OKCaHa C [OMOIIBI) H3BECTHOM
KOMOWHAIIAM  [MarHo3a-ajlanTaluM, TNpEIIOKEeHHOH  akagemukom  A.C.
Capkucsnom. BoccTaHoBIieHHe IPOBOMMIIOCH 11 KAXIO0H U3 BHIOPAHHBIX CEMH a3
MYJIbTH/ICKA/IHOH OCUMILISLMH, TPH M3 KOTOPBIX CBS3aHBI C IIEPHOLIOM MaKCHMyMa
TEMIIEPAaTYPbl B BEPXHEM CJIO€ OKeaHa, [BE C MEPHOJIOM MHHMMYMa M JIBE C
NepEeXOHBIMU IEPHO/IaMHU OT MOJIOKHUTENBHON K OTPHLIATENIbHOM (a3e H Hao6opoT.
B riaee mpHBOIMTCA oONMCaHWe HCIONB3YEMBIX MAHHBIX [0 TEMIIEpPaType H
COJICHOCTH, JaHHBIX aTMOC(epHOro (OPCHHIa, OMUCHIBAETCS MMOCTAHOBKA 3a/1ayuH,
KOHQHIypauks MOIEIH H CXeMa YHCICHHBIX JKCIIEPHUMEHTOB. AHAIM3HPYIOTCA
ocpeiHeHHbIe 110 niepruoay 1950-2017 rr. 30HaNnbHBIE pacnpeneieHds TeMIepaTyphl
H COJICHOCTH, a TaKke MOJy4eHHas B XOJie pacyeToB QYHKIHS TOKA, IIPHBOJHTCS
CpaBHEHHE C HMEIOLIMMHUCS IaHHBIMH PEaHalli30B OKEaHa.

Tperes rnaBa nocssieHa aHanM3y KIMMaTHYECKHX TPEH/IOB, BBISBICHHBIX B
pe3yibTare pacdyeToB IO METONMKE JHAarHo3a-ajanTallid W ¢ [OMOIIBbIO
MMEIOIINXCA JIaHHbIX peaHanu30B okeaHa. Cpenw pes3ysibTaToB IPOBENEHHOIO
aHaJIM3a CIEAYET BBUICIHTh TO, YTO YCHJIEHHE OCHOBHOTrO siapa (QYHKIHH TOKa
AMOIL] ¢ 1951 nmo 1990 rr. BbI3bIBAETCA H3MEHEHHSAMH [OTEHIHAAIBHOMN
TeMIneparypel, a ero ociabnenne 1991 no 2017 rr., BbI3BIBACTCS W3MEHEHHSAMH
conieHocTd. CoObITHS, NOCEI0BATENLHO BBITEKAIONIME APYT W3 JPYra Ha OCHOBE
NPOBE/ICHHOTO aHaiu3a W (OPMMpYIOIIHE MOJNHBIA LMK, NPEACTABIAIOTCS B
CIIEYIOLIEM BHJIE:
® [MOTEIUIEHHE I0XKHOW YaCTH CeBEPHOM ATIIAHTHKH,

e ycunende pynkiun Toka AMOLL B Bepxuem 500-m cioe,
® YCHJCHHIO MEPUIHOHAIILHOIO IIEPEHOCca TeIUIa H COJIeH Ha cesep,
® ycuneHue uupkynsuuun CesepHoro JlemoBHTOro okeaHa M BBIHOCA JIbJa H

pPacnpecHEHHBIX BOJ B CEBEPHYIO ATJIAHTHKY,



® PpAaClpeCHEHHE H OXJIDKIACHHE CyOapKTHYECKOro KpyroBOpOTa B CEBEPHOM
ATnaHTHKe,

¢ ycuieHde Gynknnn Toka AMOLL B 06iiacTu s/ipa v ee 3aMeJUIeHHE B BEpXHEM
500-M cioe 1 B 061aCTH CyGapKTHYECKOrO KPyroBopoTa,

* ocnabneHue MEPHIHOHAILHOIO I1epeHoca TeNNAa U CoNeil Ha cesep,

® 3amejUieHde UUPKynanun CeBepHoro JIemoBHTOro okeaHa W BBIHOCA JIbJa U
PacrnpecHEeHHbIX BOJI B CEBEPHYIO ATIaHTHKY,

* 3ameienue pynkimu Toka AMOLL B o6nactu siipa,

® [OTEIUICHHE H OCOJIOHEHHE F0XHOM yacTH CA.

KoHeuHo, He Ui Bcex 3JEMEHTOB 3TOH IOCIEN0BATEIbHOCTH NPUYUHHO-
CJICNCTBCHHBIC CBA3H SABIAIOTCA NPOCTHIMM H TOHATHBIMH H 3T0 Tpebyer
nanbHermed npopabotku. OpHako, BHIABIEHHE CaMOM MOCIHIEN0BATENBHOCTH
SBJISETCS OE3yCIIOBHO BXKHBIM JIOCTHXEHHEM.

B derBeproii riaBe mpuBOmMTCA psA pe3yJbTATOB, CBHJIETENBCTBYIOLIUX O
BO3MOXXHOH CBSI3M  BBISABJICHHOM [OCJIENOBATENBHOCTH C  ATIaHTHYECKO#
MyJIbTHACKaAHOH ocunuisinned. OCHOBHOM ymop JenaeTcs Ha COBHAIECHHH
OJIOKHTEbHBIX H OTPHLATENbHBIX (a3 ABYX Koiebanuii. OMHAKO, HEBO3MOXKHO
CAenaTh BBIBOA 00 WX MOJNHOM COBIAJCHHM HAa OCHOBAHWHM AHAIW3a OJJHOLO W3
uukioB. Psn uccienosanui, nanpumep (Delworth et al., 1993; Timmermann et al.,
1998), ykasbiBaeT Ha OCHOBaHHH YHCJEHHOIO MOJICIAPOBAHHs, 4YTO MEPHOJ
konebannii AMOLL Heckoibko MeHbIHii 1 cocTaBiser 30-50 ner. B Takom ciy4dae
HE UCKIIOYCHO, YTO NOJTyYECHHBIH Pe3yJIbTaT MOXET OKa3aThCs YACTO CHTYATHBHBIM
H YK€ HE NIOBTOpHTCA B ciienyiolieM nepruone AMO. Tem He MeHee npoBeIeHHbIi
aHaJIu3 SBHO CBHIETEJIbCTBYET B MO0JIb3y HENOCPEACTBEHHOM CBSI3H KOJeOaHHH
AMOILl u AMO.

Taxum 06pa3som, IpoBe/IeHHBIN aHATA3 YUCICHHBIX PACYETOB U HMEIOLIHXCS
JIaHHBIX TOBOPHT O TOM, 4YTO C/IEJIaHHbIE B pab0OTe BLIBOABI ABISIOTCS MOJHOCTHIO

000CHOBaHHBIMH U NOATBEPXKIACHHBIMHA (l)aKTH‘ieCKHMH H HITIOCTPAaTHBHBIMHU

MaTepHallaMH.



JlocToBepHOCTL TONYYCHHBIX pPe3yJIbTATOB 00ECTIeUHBAeTCs, C OHOM
CTOPOHBI, HCNOJIb30BAHHEM B pacyeTax OJHOM M3 Haubonee pa3BUTHIX MOIENCH
okeana INMOM, onucerrarommeil okeanuyeckuii 610K TOKa elle eIHHCTBEHHOH B
Poccun knumatuueckoii momenmn INMCM, yuacryroweii B MEX/IyHapOTHOM
IIpOCKTE CpaBHEHHs KiMMarnyeckux wmoxened CMIP6. C jpyro#t cropossi,
JOCTOBEPHOCTh 0OECIEYMBAETCS 3a CYET TOrO, YTO OONBIIMHCTBO BBIBOIOB
OIHPAETCsl HE TOJILKO Ha PE3yJIbTaThl YUCIICHHOTO MOAEIMPOBAHHUS, HO M HA JaHHbIE
HATyPHBIX HAOIIONECHHH M PE3yIIBTaThl PEAHAIM30B H COMJIACYETCS C Pe3yJIbTaTaMH
APYTHX HCClI€IOBaHU#H B 3TOH 06s1acTH. Pe3ynbTaTsl HCcieIoBaHUS B JI0CTATOYHOM
CTENCHH NPEJICTABIEHBI B PEHTHHIOBBIX HAy9HBIX MyONHKAIMAX W HAa HAyYHBIX
KOH(epeHIHsX.
Hay4nas HOBH3HA 3aKiIOYaeTCs B COYETAHHH psJa MOJXOJIOB npU
HCCJICI0BaHHH  NIPOCTPAHCTBEHHO-BPEMEHHONH H3MEHYHBOCTH TEPMOXAIHHHOM
IHPKYJIAIHA OKeaHa, 00beIHHAIOIUM aHAIA3 JaHHBIX HaOIOIEHHH U YHCIIEHHOrO
MOJCIHPOBaHMS JUIS BOCCTAHOBJICHHs LUPKYJISIIMM OKEaHa 110 3THM JaHHBIM C
NOMOLIBIO POLE/YPbl JHarHO3a-a ar TalHH.
K' 4uciy HecOMHEHHBIX NOCTOMHCTB mHpeacTaBieHHOM paboTel cnexyer
OTHECTH:
® BBIABJICHHYIO IleNb COOBITHH CBA3aHHBIX C pasBuTHEM AMOILL,
® Pa3sBHTYIO METOMMKY BBUICNICHHS BKIQJOB H3MEHEHHH TeMmIeparypsl M
COJICHOCTH B H3MEHYHBOCTh TEPMOXATHHHOM IIUPKYJIALHH,

® BBbIABJICHHYIO CBS3b MEXJly HHTEHCHBHOCTBIO TEPMOXAIHHHON LUPKYJISLHH |
Pa3HOCTBIO yPOBHEH MOPSi MeX/ly MAKCHMyMOM B CyGTPONIMKAX U MHHHMYMOM
B CyOapKTHKe,

® CBHICTEILCTBO MEDHAMOHAIBHOA LHMPKYISIAH AHOMAIHIA TeMIepaTyphl M
coneHocTH B pamkax AMOLL B TeueHne nocieaHero nepuosa ATIaHTHYECKOM

MYJIbTHIEKATHOH OCILHJUISAIHH.



3ameuanmus.

B 0bocHoBaHMH TeOpeTHYECKOM M MPaKTHYECKOH 3HAYHMOCTH pe3yJIbTaToOB
YKa3aHO Ha «BBISBIICHHBIE [0 JAQHHBIM HaOMIOACHHH MeXaHu3MBl CBS3CH
TepMOXaTMHHOro coctoanud ¢ AMO u AMOLly. Onnako, CBA3M Ha caMoM Jielie

ObUTH BBIABJICHBI Ha OCHOB€ YHCICHHOI'O MOJIETMPOBAHHUSA C HCIOJIb30BAHUEM

AaHHBIX ¥ TO TOJIbKO ¢ AMOLL,. Yro kacaercs Mexanu3moB cBsazu ¢ AMO, To 31ech
HMECT CMBICJI TOBOPHTH TOJILKO O CBHAETENILCTBE HATHYHSA TAKOH CBSI3H, IOCKOJIBKY
/UL TIONTHOTO TIOHMMAHHWsL BONpOCa HEOOXOAMMO PpACCMOTPEHHE HE TOJIBKO
OKEaHWYCCKOH KOMIOHEHTB, HO M arMoc)epHOH, HAaNpHMep, C MOMOIIBIO
K/IMMAaTHYECKOH MOJIENIM, YYMTHIBAIOIIEH B3aMMOJIEHCTBHE 3THX KOMIIOHEHT B
MOJTHOH Mepe.

B 0030pHoii wacTH (rmaBa 1) npakTHYECKH HAYEro He CKasaHO 06
Hecrenosanusax konedanuit AMOLL, MexTy TeM 3HauHTeNbHAS YacTh Pe3yNbTATOB
JMCCEPTAllMH CBsi3aHAa HMEHHO C 3THM BompocoM. K ToMy ke HeKoTopble OleHKH
CBHICTCILCTBYIOT O Pa3/IMiuHu neprojos konebanuit AMOL] u AMO. Ipasna stu
OLCHKH  OCHOBBIBAIOTCA ~HCKJIIOYHTENHO HAa YHCIEHHOM MOJEIMPOBAHMH,
OCKOJIbKY HaOJTIO/aeMBlii IIEpHOJ| CITMIIKOM KOPOTOK Julsi Gosiee 0OLIMX OEHOK,
HO TEM HE MEHEe CIIe/I0BaJI0 Obl BKIIIOYMTH 3TOT BONPOC B AAHHbIH 0630p.

K coxanenuio, npu nocraHoBKe 3ajavd He paccMarpuBaics BOMpoc 06
armMocpepHoM  GOpPCHHIE BHAMMO B IPEANONOKEHHH, YTO pe3ynbTaT ero
BO3JICHCTBUS aKKyMyJIMpOBaH B HabMIONAaEMOM COCTOSHHM OKeaHa. Onnako,
HHUKaKAX OLCHOK OTHOCHTENLHO 3TOr0 HE NPHBOIMTCS H OCTAETCS TOJIBKO BEPHTS,
4TO Ha dSTane ajnanTalWd 3TH B3aHMOJEHCTBUS He cCyumlecTBeHHBI. M Bce ke
H3MCHYMBOCTD MOJI BETPAa H NMOTOKOB TEIUIA M BJArM Ha MOBEPXHOCTH OKEaHa B
3aBHCUMOCTH OT azbl AMO cie1oBaio 661 XOTS GBI OIEHHTE.

Henonsiten BBIOOP NEPHONOB OCPENHEHHS MPOU3BEIEHHBIX pacyeToB 1O
METO/IHKE THarHO3-aanTalMs, B3ATIX Ul aHAIU3a HUPKYISuuA. B oqHOM ciyuae
9TO CBA3AHO C MaKCMMyMOM pacxoja TedeHus I'onbderpum, HenousaTHo npruem
31eck MakCUMyM. B ipyrom - ¢ makcuMymom Tedenns JIOMOHOCOBa IPH YCIIOBHH,

YTO HAa MOBEPXHOCTH pealM3yeTCs 3KBaTOPHAJIBHOE TEYCHHE. Xorenock Obl BHJIETH
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Oosiee 4veTKoe ompejeleHHe NEPHONA, KOTJA pPe3yibTaT JHArHO3a-aalTAIHH
CYMTAETCA HauboJiee IPUEMIIEMBIM.
K 4mcily BBISBICHHBIX peIaKiIMOHHBIX 3aMeYaHHH MOXKHO OTHECTH:
® OTCYTCTBHE Ha3BaHMsl B niepBod nybmukamuu PUHLL,
® pHCYHOK | He u306paxaer KOHBeHepa, 0 KOTOPOM FOBOPHTCS B ONIMCAHUM 3TOTO
PHCYHKa,

® Ha PpHCYHKaX TEHICHIMH He cuejoBalo OBl H300paxars TeHJEHIHH
TEMIIEPATYypbl H CONICHOCTH Ha ()OHE TEHJEHLHWH (GYHKIMH TOKA, B HTOTe
MOC/IEIHHE NPAKTHYECKH HEBO3MOXHO HICHTH(PHIMPOBATS,

¢ TpH NPOBEACHHH 30HAIILHOI'O OCPEHEHHS HE CKa3aHO O TOM, HCKITIOYAIOTCS JIK
obnactu  Tuxoro u Wnanmiickoro OKeaHOB, BxoJsiude B obiacTe
MO/IeIHPOBAHHS.

Bmecre ¢ Tem, ykasaHHble 3aMeyaHHMS He yYMalSIOT 3HAYAMOCTH
JIACCEPTAlHOHHOr0  MccnenoBanus. Jluccepraumss otBeyaer TpeGoBaHMSM,
YCTaHOBJICHHBIM ~ MOCKOBCKHM  TOCYJIapCTBEHHBIM  YHHBEPCHTETOM HMEHH
M.B.JlomoHocoBa k paGoram momobuoro poma. Conepxkanue JHCCEpPTALlHH
COOTBETCTBYET Nacnopry crenHanbHOCTH 1.6.17 — «Okeanonorus» (no ¢pusmko-
MaTeMaTHYCCKHM HayKaM), a TakXke KPHTEpHsSM, onpeieieHHeiM mm. 2.1-2.5
Tlonoxenus 0 MpHCYXI€HHH y4eHBIX cTeneHel B MOCKOBCKOM roCyJIapCTBEHHOM
yHHBepcHTeTe HMeHH M.B.JlomoHocoBa, a Takke OGQOpMIEHa, COrNIACHO
npunoxenusM Ne 5, 6 Tlonoxennss o muccepranMoHHOM coBeTe MOCKOBCKOIO
roCy1apCTBEHHOr0 yHHBepcHTeTa HMeHH M.B.JlomoHoCOBa.

Taxum obpasom, conckarens Baratumckuii Bramucnas AnsipeeBuy

3aCIy>KHBACT MPHCYX/ICHHS Y4EHOH CTeNeHH KaHauaTa (pH3HKO-MaTeMaTHIECKHX

HayK 110 cnenuanbHoCcTH 1.6.17 — «Okeanonorusy.

O¢uumanbHeIi ONMOHEHT:

JloKTOp (H3NKO-MaTeMaTHYECKHX HAYK,



TJIaBHBIH HAYYHBIH COTPY/IHUK 1a00PaTOPUH MaTeMaTHYECKOrO MOJIEIHPOBAHHUS
nponeccoB B arMoc(epe u runpocdepe DeiepaibHOrO rocy1apcTBEHHOTO
OHODKETHOTO yupeXaeHHs HayKn MHCTHTYTa BEIYHCITUTENBHOM MATEMATHKH |

MaTeMaTH4eCKoi reopusuku Cubupckoro ornenenus Poccuiickolt akaneMun Hayk
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