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oT3blB

o$rquanuuoro onnoHeHTa

Ha Ahccepralluounyo pa6ory Pyuencxux Mapunu cepeeeexu

<OnrnqeCxnI MeTOA TpaH3ITHbtx nOrnoqeH ui B nuHny| MeTaCTa6]rnbHOrO re,|]i|f Arlfl

onpeAeneH1,l9 napaMerpoB 3K3onnaHeTHblx arMocsepD'

npeACTaBfleHHylo Ha cohCKaHIe yvenOi Ctenenu KaHAuAaTa $rSnrO-nilarenilaTt4qeCKhX HayK

no cneLltaaflbHocrn 1.3.6 - onrrxa, Qnsnxo-MareMarnqecKL4e Hayrh

firaccepraqrouxan pa6ora Pyrraexcxttx M.C. uanpaeneHa Ha onpe4eneHne S[3t4Ko-

xr4Mt4qe6K x y6n9Btaf OKO;]O BHeCOnHeqHbtX nflaHeTapHblx CtlcTeM. Qry arra6nqnOenyO

npo6neuy PyMeHcKtlx M.C peuaer [3yL]eHreM onrnqecK,4x nornoulennfi aruoc$epauu

g13onflaHer a rprnnergofi nraxr,rra Hel(23S) nleracra6rnuHoro reflhF. Orr ontnqecrre

ngrflOt4eHnf, Serraxoi Ha6nOgarenu SnrCutpyeT npL4 TpaH3urHblx npoxgxqqeHhf,x sK36nflaHeT

BOKpyr poAt/TeflbcKr4x 3Be3A, [cnonb3yf, coBpeMeHHble Ter]ecKonbl, B ToM Llucne KocMt4qecKoro

6aarpoaaxur.

B .quccepraqnn BbtAefleH Bonpoc, KaK renhti noqarlcercr B BepxHl4x aruocQepax ut

nnagrraocQepax 3(3on;aHer, nocTaBreHbl Tp1a 3aAaqu: a) pacver nornou]eHh, n3nyqeH[a

roxrperuo po4rreflbcKofi 3Be3Abt B nrHt,tta Meracra6rnunoro renrar 6) or6op cpe4n

n3BeCTHbtX nflaHeTapHbtx CrCrerrl nan6Onee nepCneKT[BHblX AI]t Onpe4eneHnr yCnOanfi a UX

arMoc+epax pa3BhBaeMblM MeroAoM a) oqenxa pon paAllaqhoHHoro AaBneHt4F [3nyqeHrt

3Be3Abr B Ha6flOAaeMblx TpaH3ITHblx norflou.leHhfx,

llpo6neuarnxa Al4ccepraLlht4 Haxo.qrrcg Ha nepeAHeM Kpae n B pycfle coBpeMeHHblx

HayqHbrx nccnefloaax fi - Bce MeXAyHapoAHbte xypHaflbl, B Koropblx ony6nrxoaauut craruu,

hMelor pefiTnHr Q1. Arryansxocrb gTof npo6neMar[Kt4 c ee Ho6efleBcKoft npeMnef 2019

rorqa onpe4enf,ercn orKpbtrheM 6onee 20-ru rler Ha3aA nepBof 3K3onnaHerbl (nx Ha ceroAHF

cBbl[ue 55OO). B qacrHocrt4, B ecrecrBo3HaH[V noflaallac' Bo3MOXHOCTb Ha T OTBeT Ha

BOnpoc, KaK uccfleAoBarb cKpblrble oT Hac B AafleKux BpeMeHax HaqanbHble sranbl

Qopnlraposannn Conseqnofi ct4creMbt c ee Bo3pacroM 6oflee 4,5 MuflntaapAa ner. PyMeHcKhx

M.C. B cBoe AhccepraqroHHo pa6ore hsyqana Ha6nrcAareflbHble AaHHble, noryqeHHble c

nan6onee coBepuJeHHbtx onrrqecKhx npn6opoe - coBpeMeHHblx acrpoHoMtlqecr[x

TeflecKonoB, B qacrHocTt/, Hubble xoctrluqecKoro 6a3tapoBaHhF, o6pa6arblBafla 3Tu AaHHble I
cpaBHIBana c pe3yflbraraMI MareMarrqecKoro MoAenrpoBaHhF TpexMepHo no

npocrpaHcrBy ArrHaMhKt4 cna6onoHvl3oBaHHor cpeAbl np MeH TeflbHo K KOHKpeTHOMy
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3Be3AHoMy o6r,eKry. llonyvexnute B Ahccepraqhl4 pe3ynbrarbl no onpe4eneHrn $rsrxo-

xrlMrlqecKrlx ycnoeui' oKono h3y'{eHHblx 3K3onnaHer aKTyafl bHbl.

Hayvnan HoBl43Ha A ccepraLlvloHHoro nccnefloBaHrfi, noflTBep4eHHaf,

ny6nnraqnnun B Mex(qyHapoAHbtx xypHanax Bblcuero ypoBHt, cocrot4r B ncnorlb3oBaHrr

OpurhHaflbHOti MaTeMaTuqeCKoi uogelr arrvroc$ep sK3OnflaHeT 4nn O6pa6orxn nocryna1614l4x

CneKrpaflbHbtx AaHHbtX C COBpeMeHHblX TeneCKOnOB. OrO nOSgOnunO noflyLit4Tb, B qaCTHOCTl4,

KOflUqeCTBeHHyTO l,1H+OpMaqho 06 hHTeHcrlBHocTl4 t4oHl43l4pytou.lero r3flyqeHh, 3Be3Abl 17l

orHoc renbHoM coAepxaH,4q refl fi (He/H) B arNroc$epax sK3onnaHer, a raoKe oqeH[Tb

napaMerpbr nfl aHerapHbrx aTMocsep.

Teopernvecxan 3HaqrMocrb pe3yrbraroB AaHHof AhccepraquI cocrol4T B

npeAnoxeHHo MeroA[Ke no'lyL]eH F t43 Ha6flloAeHhi napaMerpoB arN4ocQep sK3onnaHer' a

npaKT[qecKar 3Haq[Mocrb Bt AATSA B t4CnOrb3OBaHUA 31VX AaHHblX Arf nOATOTOBKI4

AoflroBpeMeHHbix nporHo3oB KocMrtqecKotZ noroAbl npr nnaHrpoBaH h MHoronerHrlx Mt4ccr4i K

renana Congequof chcreMbr.

AocroBepHocrb noflyqeHHbrx pe3yflbraroB o6ocHoeaHa npo,qenaHHoti

MeTOAOnOrhqecKor pa6oToti, orpaxeHHoft B A[ccepraq[h. Han6onee y6eA[TerbHo BblrflFAt4r

cpaBHeHne c pe3ynbTaTaN4h Apyr4x pa6oT, rcnoflb3oBaHue MeroAoB, 3apeKoMeHAoBaB[.lJt4x

ce6r Ha peueHh prAa 3aAaq, cBF3aHHblx c t4HTepnperaLlret7 rpaxsuttHstx nornoqexufi

roprq x SK3onflaHer B I:IAHVAX pa3fll/ltlHblx SneMeHToB. TpexnaepHutfr rt4ApoAl/HaMl,qecKh KoA

AIlfi q[cneHHoro MoAefl[poBaH[t Bep[+hLlt4poBaH cpaBHeH,4eM c pe3yflbraraM[ pacqeroB

TecToBbrx 3aAaq. noflyqeHHHe pe3yflbTarbl npoBepeHbl B MeMyHapoAHol\4 KoflfleKrl4Be

coaBropoB cTaTer h o6cyx(Aan[cb Ha 18 MeMyHapoAHblx t4 pocct licKl4x KoHQepeHLlt4rx.

rlu,{xsri Br{raA aBropa cocrotir B pa3pa6orKe q[cr]eHHoTo 6nora no pacqery

onTnrlecKnx nornou.leHu B nvHL4L4 MeTacTa6[flbHoro leurt, B npoBepKe BblnoflHl4MocTt4

SL43r,4,lecKrlx ycnoB!4f B \.rhcfleHHof Mo4enh, B pacqerax BrtAAHtAfl pf,Aa onrhvecKhx 3$SeKroB,

cBF3aHHbtx c HenocpeAcrBeHHbtM t4sMepeHIeN4 TenecKonaMh rpaH3ITHbtx nornoqexnti

L43nyqeHhr 3K3onflaHerHbrMh arMrocsepaM[. ABTopoM 6utn onpegeneH Bbl6op o6beKToB,

pe3yflbrarbt Koropbrx nonoxeHbt B ocHoBy pa6orut, a ra(xe npoBeAeH caMocrocreflbHblf

aHaur3 onr qecKnx, xlilMt4qecKhx h r[ApoAhHaMrqecKhx ABneAAh, oKa3blBapu.lhx Bn f,Hhe Ha

TpaH3 rHble norflou.leHhn. At4ccepraHT yqacrBoBafl B QopMynrlpoBaHrh BblBo,qoB crarefi ta B

noAroToBKe ny6fl 4Karll4fi B Ni e)l(qyHapoAHblx xypHar]ax.

Avrcceprarlhc c h3roxeH[eM ocHoBHbtx pe3ynbraroB t4ccneAoBaHht aa 127 apaantlax

BKnoqaer nrrb rnaB, l,'r3 Koropbtx nepBaf, rBntercF BBeAeHheM, h 3aKnoqeH F. B reKcre 27

pr,lcyHKoB n 9 ra6nnq. Cnrcox rcnonugyeruoi nrreparypbl cocrot4r us 93 ccutnox.

<Baegenre> cocrohrul3 Bcex o6f,3arenbHbtx nyHKToB At4ccepraq , cpe4 Koropblx

nofloxeH F, BbrHocr4Mbre Ha 3au-llrry t4 cocronl4rie u3 Tpex nyHKToB. B pa3Aene <<Ctenexu
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pa3pa6oTaHHocrn> nepBor rnaBbt np|/4BeAeH KparKur fl[repaTypHblr o63op AaHHblx,

noflyqeHHblx no aTMoc+epaNi 3K3onnaHeT, onTh'lecKoMy N4eToAy 3oHAl4poBaHt/|f,

gK3onnaHeTHbtx aTMOCSep C noMOlJ.lbO 3nyqeHffi CaN4Oli 3Be3Abl nph TpaH3[THblx

npOXOMeH[f,X Ha6flOAaeMOrO O6teKra B ngne 3peH F TeneCKOna. 3AeCs xe CTaBtTCt 3a.qaqh

nO aHanr3y TpaH3rTOB rOpFqhX gK3OnnaHeT B nVHl tA )\='1083 nru MeTaCTa6[nbHOTO renrfl, nO

OnpeAeneHUlO STSUTO-xIttrlnVegKX ygllgBrifi, Bnhf,1gglt4x Ha OCO6eHHOCTn OnThqeCKhX

npos ner nornou.leHhF perhcTpr4pyeMoro r3flyqeHl4g B oloh ntAHtAtA. B ra6nnqe np[BeAeH

cnutcoK Bbt6paHHbtx acTpoHoMllr{ecKux o6beKroB. B rnaBe 2 onAcala CucTeMa ypaBHeHhlil

TpexMepHor rt4ApoArHaMrqecKor MoAefll4 MHOTOKOMnOHeHTHofi BoAopoA - reflneBolz cpeAbl c

yqeToM nepeHoca ,l3flyqeHhfl h c KhHeT|/|qecKhMt4 ypaBHeH!4f,Mt4 sOTOnna3MOXl4Mt4 . eTa

cncTeMa pel.uaeTcF r.ir4cfleHHo. tlpraaegeu MeToA pelueHhF ypaBHeHrr, oTBeL]apl4t4x 3a

onThqecKL4i nepeHoc n3flyqeH,4, 3Be3A B aTMOC$epax ropsLirlx oK3onnaHer. Aaflee

o6cpKAaprcF St43t4Ko-xl4Ml,4qecKl4e npoqeccbl, orBercrBeHHble 3a Bo36yMeHhe u

iqe3aKrhBaLlro ypoBHF 23S ren!49 Hel. B rnaae 3 npe4cTaBneHbl pe3yflbTaTbl t4HrepnpeTall[14

OKCnephMeHTanbHbtX AaHHbtX AflF TpaH3[THblX Ha6nOAeH f Tpex nnaHeTapHbtx Cl4CTeM

HD189733b, GJ436b u G347Ob. [lepaan ne H x xopouro 
'43yqeHHbrr 

(ropFqL4r pnnrep),

BTOpaF - (Tenltbt HenTyH) 6eg relns B CBOef aTMOcSepe, TpeTbf, Cl/CTeMa - (Tenflblfi

HenTyH> c aHoManbHo BblcoKnM noTnou.leHheM B n4{nn Terhfl B cBOefi npoTtxeHHofi

aTMoc$epe. B rnaae 4 npreeAeuut pe3ynbTaTbl pacqeroB SnsuxO-xnrrlruecKux napaMerpoB

c creM HD189733b, Wasp69b r HD209458b, Koropbte 6urnr aurnonHenbr nyreM cpaBHeHl4F

Ha6nlOAaTeflbHbtx OnThqeCKrX TpaH3rTHblx nOrnOUleHnf h AaHHblx t{n6fleHHOrO

Mo,qefl,|poBaHrr. lna arrr/locQepbl Wasp6gb nonyqeHo 3HaqeHt4e 4*7 epr'cr'rt'2'c'1 Ans

t43nyqeHhr B o6r]acrh ynbrpa$uonera I Mf,rKoro peHrreHa 1SI<91 HM B rnaBe 5

o6cy4aercfi BaxHocrb yqera paAnaLlhoHHoro AaBneHrF 3Be34bt B oKpecrHocrt4 rtvlHl4!4 1083

HM AflF 14HTepnperallrlt4 TpaH3hTHblx nornou.leH rl Toprqt4x sK3onnaHeT B rt4HL4L4 Hel(23S).

[4cnonuayn pa3pa6oTaHHylo MeToAt4Ky, l,l3yqaoTcf, AaHHble l43MepeHhfr iqnF sK3onnaHer

GJ436b ra Wasp107b. Baxrutrrlt pe3ynbraToM npeAcTaBnqercf, BblBoA o Heo6XoAt4MocTh yqeTa

paAflaquoHHoro AaBfleHr4r m3nyqeHnr 3Be3Abt Ha aToMbt MeTacTa6uIbHoro reflht npl4

qhcneHHoM MoEennpoBaHrlrl onTuqecKvlx TpaH3|/lTHblx norflouleHhft ropflqrx oK3onraHer.

lzls nonoxrreruHbtx MoMeHToB Ar/ccepraLlL4L4 Pyuexcxnx M.C. cregyer orN4ernrb

BneqaTrFroul r o6beM npoAenaHHor pa6orbl B AOCTaTOqHO CXaTble cpoKl'1,

caMocToflTenbHocTb B sKonnyaTaL[4r4 TpexMepHofi no npocTpaHcTBy nporpaMMbl L4

l/lCKnroqUTer]bHO BbtcoKyo ny6nhKaq!4oHHylo aKrt4BHocTb.

OcHosxure HayqHble pe3yflbrarbl no reMe At4ccepraqur h3floxeHbl B'16 HayqHblx

CTaTbgX, Ony6nhKOBaHHbtX B Me4yHapgflHblx xypHanax C BblCOKtlM pefT14HrOM 143 nepeqHt

BAK, hHAeKcrlpyeMbtx B MeMyHapoAHblx 6asax WoS h Scopus.

llo Arccepraquu Pyrr,tencrux M.C. rMeorcc creAyrcu.lne 3aMeqaHrlt.
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1. Ha crpanuqe 38 npnBegeHa HecraqnoHapHaf, c cre[ra ypaanennfi MareMarrqecKof

Mo4eflh, a xoropoti Her MarHrtrHoro nonq. B ro xe BpeMf, s Al4ccepraLlrh Ha crpaHhllax

26-27 o6cyxAaerct Bo3MoxHocrb Hanhqnt MarH[THoro noflfi B nr]aHerHbtx ct4creMax r
3Be3,qHbrx Berpax, eTo BnaAHtAf, Ha ra3oA HaMuKy arMoc+epHof cpeAbl y ropFql4x

oK3onflaHer. B TeKcre orcyrcrByer oqeHKa ,4nn o6rrcHeHue, noqeMy craflo

BO3MOXHb|M npeHe6peuu BII4FH eM MarHhrHoro noflF.

2, B saKflloqeH4|/, Akccepraqaa Ha crpaHulle 'l 17 nprae4eu oAt4H t43 ocHoBHblx BblBoAoB,

qro (MeroAoM 14HTepnperaqrn onr[qecKhx rpaH3rrHblx nornoqeHnli roptLll,tx

gK3onnaHer 6brfl14 oqeHeHbl napaMerpbl xocMtl'lecxo noroAbl B oKpecrHocrt4

cneAyloul,4x cracreru: HD1897334, HD209458, Wasp107, Wasp69, GJ3470.> Sror

BbrBoA c HeKoropbrM peAaKTIpoBaHheM npeAcraBflfeTcfi, no-BrlAt4MoMy, caMblM

ct4rlbHblM pe3ynbTaToN4 Al/lccepraqhn. oAxaxo no HeficHblM npnqhHaN4 hMeHHo STOT

BbtBoA orcyrcrByer B 3au.lt4u.laeMblx no.noxeHhFx A14ccepTaq4h.

3. Cnoaa (KocMhqecKan noroAa), 6norraapxepul noKa3blBaor HanpaBneHuf, coBpeMeHHblx

uccne4beanrafi. B gror Arccepraqhh ort4 croBa npegcraBJ-trtorcfl v3nauL,HtAMA, a nx

HenocpegcrBeHHal cBF3b c nafigeuuutn,tn napaMerpaM cpe4u oKono SK3onflaHer

rpe6yer, KaK MhHrlMyM, pa3ttcHeHrF u AononH TertbHyto KoHKperrl3aqro.

4. finccepraxr rHor4a hcnoflb3yer cBoo co6craexnyo repMrlHonortato B AaBHo

ycrogBr.JJr4xc; o6nacrnx cnerrpocxonnr. Tax, et ecro o6u.lenpt,tHFTblx noHqrr

eoa6y4qeHne - Ae3aKThBaqut !4 3acerleHre - onycroLreHhe Bcrpeqaorcr

Aenonynf,Llr4r (crp. 19), paccefleH e (c;,p. 27), Aeaos6y4eH,ae (crp. 28,54), vro

MeuJaeT Bocnp rrr4o TexcTa.

5. finn rexcra AnccepraLlr!4 xorenocb $ut angeru 6onee rularenuHoe pe4aKT[poBaHre.

Opran npruep: Ha crpaH qe 26 sanrcano (Ll,4cneHHaF MoAenb, pe3ynbrarbl xoropoi

6y4yr rexaru B ocHoBe BbrBoAoB nacronqe pa6orut, FBflterct !4HcrpyMeHToM,

cneluanbHo co3AaHHbrM An, MoAenrlpoeaxrr na6nrcgenr >. B AefcrBurenbHocrr

AuccepraHT MoAerr[pyer ue na6no4eHrn, To ecrb pa6ory uccne4oBarefl, c

TerecKonoM, a na6nogaeuoe onT qecKoe nornou.leH[e,

6. B cn[cKe ny6nraraqnri c pe3ynbraraMh At4ccepraqhh crarbrl B poccnficxttx xypHanax

Vlaaecrnn PAH, AcrpoHoMt4qecKrx BecrHl4K, Acrponoutrvecxrft xypHan or4efleHbl or

crarerZ a Apyrnx xypHanax, xorff orl4 xypHanbl, KaK l,'l ocrarlbHble, BxoAtr B cnucoK,

yreepx<,4euuut BAK.

HecMorp, Ha yKa3aHHbre HeAocrarKvl, B qenoM At/ccepraLlhoHHan pa6ora Pyuexcxnx

Maprnur Cepreeaxut <Onruqecrui MeroA TpaH3[THblx nomoqeHlrf B naHrli

uetacta6nnsxoro reJl,ts Anf, onpeAeneHtrs napaMerpoB 3K3onnaHerxstx aruoc$ep>,

npeAcraBflFer 3aKoHqeHHoe nccflegoBaHhe no HanpaBneH[nu <16. Ontrra saes4nutx n

naaHerapHbrx aruocSep> ta <5. <PaeBur[e Sh3uqecKllx ocHoB t\ilofleKynRpHo onruxu u

cneKrpocKonu ...> cneqtaaflbHocrra '1.3.6. <<Ontrxa>. Teua pa6orst aKTyanbHa, pe3ynbrarbl
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pa6oTbt BocTpe6oBaHbl AflF AanbHe uJero pa3svTnf, B reopeThqecKoM nflaHe r B npaKTllqecKhx

npnnoxeH,4rx. Hayvxure nofloxeHhF At4ccepraqnI a cgoei o6nacru npL4lvleHuMocrl4

,qocraroqHo o6ocHoeaFtut, aut6pannute qL4cneHHbte MeroAbt ageKBarHbl nocraBfleHHblM

3aAaqaM. Hos sHa pe3ynbraroB noArBep4aercF l4x ny6nnxaqnefi B BeAyu.ll4x

tr e4yHapoAHbrx xypHanax. ['ly6rrxaqrr AhccepraHTa ta3 cnt,tcxa nrreparypbl npaBt,lrbHo

orpaxapr pe3ynbrarbl rccnegosannfi t,t BbtBoAbt, t/3r]oxeHHble e 4raccepraqnn. B

AeropeSepare npaBhnbHo ,t3noxeHo ocHoBHoe coAepxaH[e Arccepraq , BblBogbl ,l

3al.u l4aeNilble nOnOXeHr9.

Taxrrrr o6pasoM, At,tcceprallroHHan pa6ora Pyueucrux Mapunst CepreeeHst

nOnrlqecxlri MeroA TpaH3ltrHbtx nornouleHui, e nnnnn ueracta6unsxoro rertaq Anc

onpeAeneHtaf, napaMerpoB 3K3onnaHerHbtx aruoc$ep> coorBercrByer KptaTephtl\4,

ycraHoBneHHbrM nonoxeH[eM o noprAKe nprcy)l(qeHh, yqeHblx creneueft (n.9),

yrBep4eHHbrvr nocraHoBreHheut llpaarrenuctea Pocchficrof Oe4epaqrara or 24 cenrn6pr

2013 r. Ne842 (c t,t3M. or 20.03.2021 r.), a ee aBrop 3acnyxnBaer nphcy4exnn y'lenofi

creneHr KaHArAara Qh3L4Ko-N,tareMarrqecKrlx HayK no cneqlaubHocrt4 1.3.6. <Onrura>.

OQnqranuuuri onnoHeHT,
BeAyuI4ri HayqHbr corpyEH14K
Oe4epanuxoro rocyAapcrBeH Horo 6rcAxerHoro
yqpe4eH!4e HayKI4 (Oegepan su ut l4ccreAoBarenbcKt4 fi LleHrp
<lzlucruryr Karaflu3a rM. f.K, Sopecroaa Cu6upcxoro orAeneHuq
Pocclrfi croi aKaAervr h11 HayK)
KaHA AaT QUSUXO-VareUarL4\]eCK X HayK,

crapuuri HayqHbrtI corpygH14K (goqexr)
630090, r. HoBoc 6upcK, npocneKr IaBpeHrbeBa,
Ten. B(383) 3269-469, snvt@catalvsis.ru
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