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«Merox wmatpull (GOPMEL W €ro mNpHMEHEHWe IA HHTEpIIpETAIIN
IOJIAPUMETPUICCKUX HaOmoaeHuH Ge3armocdepHEx Ten CONHEYHOH CHCTEMEl M
aTMoC(ep KOMeT», IPEeACTABICHHYIO HA COMCKAHHE YUCHOM CTEeneHU IOKTOpa

(GH3NKO-MATEMATHIECKIX HayKk 1o crenmansHoctd 1.3.1. ®Dusuka xocmoca,

aCTPOHOMHUS.

IIpencrapnennas guccepranuonHas pabora MOCBsIIeHa Pa3BUTHIO METO0OB
U3YHCHUA PacCesHus CBeTa YaCTUI[aMU HENPABUIBLHOH QOPMEI ¥ MX IPUMEHEHHIO
K MHTEpPHpETaly IOJSIPUMETPHYECKUX HaOmoneHn o0bexkToB COMHEYHOM
CHCTCMBI, TaKUX KaK KOMETBI U acTepouisl. Ilonspumerpus sBiseTcs OqHEM H3
OCHOBHBIX METOJ0B IMCTAHUMOHHOIO HCCIE/IOBAHMA OTHX Tel, TOCKOJIBKY
O3BOJIACT HE3aBUCHAMO TMOy4aTh HHGOPMaLMIO O pasMepax, MOphOIOTHE H
XUMHYECKOM COCTaBE YaCTUIl KOMCTHOM KOMBI M DErojiuTa moBepxHOcTH. C
IIOMOIUBIO pa3spabOTaHHOTO WM METOJa YHCIIEHHOTO MOJIEIUPOBAHUS aBTOP
aHaIM3MPYET TAaKYI0 BaXKHYIO XapaKTepHUCTHUKY PACCESHHOTO STHMH OOBEKTAMH
CBeTa, KaK (pa30BYIO 3aBUCUMOCTD CTEIICHH JIMHEHHOM IIOJISIPU3AIHH.

Pabora couckarens cocrour wus Beenenus, yereipéx I'mas, 3akmodenus u
Hpunoxenuss. Ilo pesymbraram  paGoThl ony0mukoBaHO 38 crareli B
PELEH3UPYEMBIX HAYIHBIX JKypHanax. CIIHCOK JIUTepaTypsl COAEPXKHUT 486 paGor.

Bo BBenemum 06OCHOBaHBI HOBH3HA, AKTYAlbHOCTD IIpaKTUIecKas
SHaUMMOCTE paboThL. Taxke COOPMyNTMPOBAHEI IONOKEHHUA, BHIHOCHMBIE Ha
3alUTY, IMYHBIA BKIIAJ] aBTOPA M alpoGalysl [IOIyYeHHEIX Pe3yIIbTATOB,

B o03opHoil mepBoif rnase ommcano pasBuTHe O6IIMX TIPEeICTaBIEHUH O
TOJAPU3aNY CBETA U CHENaH 0030p HaGMIOIeHni OTPUIIATENBHON MONSPU3AIIHI
CBCT4,  PacCesSHHOTO  pasIMYHbBIMA  TenaMH  CONHEYHOM  CHCTEMEL

C(l)OpMy.HI/IPOBaHBI OCHOBHBbIE OIIPEACTIECHUS, OIMMHUCAHBI MaTeMaTHYECKHe IIOaX0abL



¥ METOIEI, KOTOPBIC IPUMEHSIOTCA ISl YMCIEHHOIO MOJENMPOBAHHUS MPOLIECCOR
paccesiHus CBETa YaCTUIAMH Pa3HOH MOP(HOIOTrHH.

Bropasi rnaBa mocesieHa MaTeMaTHYECKOH popMyHpoBKE ¥ 060CHOBAHUIO
MeTOoJa MaTpULl (HOPMBI, KOTOPEIN paspaboTaH aBTopoM. IlokasaHo mpumeHeHne
METOMa IJIA BBIMHCICHUS MHTEHCHBHOCTM U TIONAPH3AI[MH CBETA, PACCESIHHOTO
HacThllaMM, CONOCTABUMBIMM IO pa3MepaM C IJIMHOW BOJHEl M HWMEIOIIMMH
pasnuyHyio Gopmy.

Tperbs rnaea nocssmena aHamu3y (a3soBBIX (QYHKIMI CTEIeHW JIMHERHOH
NONApU3aNAN aCTEePOUIOB I IaBHOrO mosca MO JaHHBIM HA3EMHBIX HAGIIONeHuL.
YCTaHOBNEHa 3MITMPHYECKas CBA3b (OPMEL OTPUIIATEIbHOU BETBH 3TUX KPHUBEIX C
TCOMETPHYECKHM anb0eno actepounoB. OHAa MOXKET OBITh HCIIONB30OBAHA JUTS
OLIEHKHM DTOH XapaKTEPUCTHKU acTEPOMJA IO CTEIEHH ACUMMETPHH H3MEPEHHOM
OTPHLIATEIBHON BETBHU MOJIAPHU3ALHH.

B verBéproii riase npexncrasieno [IPUMEHEHNE METOIa MaTPHUL] GOPMEI IS
aHaIM3a PACCEUBAOIINX CBOWCTB DA3sTUYHEIX 00BekTOB. Jlis MOJIETUPOBaHMS
CIIOXKHOW MOpPQONOrud vacTur -ObLia paspaoTana Mozmenb HMepapXUUECKHX
TayCCOBCKUX — HaCTHL, Y4YMTBIBAIOIIAs KaK KPYMHOMAacmTabHYI, Tak w1
MENIKOMACIITa0Hy0 MePOXOBaTOCTh. C MOMOILBIO 3TOM MOJIEIH U METOJa MaTpHI]
(GOpMBI  paccYMTaHBI XapaKTepUCTUKU pPACCESIHMA YaCTHIl, COCTOSIINX W3
cnabomormomamomux  (BOASHOro JBla M Pa3HYHBIX  CHIUKATOB) W
CHJIEHOIIOTTIOMAIOIMX  (aMOP(HOTO YIilepoa M OpraHWYecKHX COEIMHEHU})
BEIIECTB. JTO IO3BOJMIO ABTOPY CHETATH OMEHKH CBOMCTB YaCTHL[ KOMETHOH
TIBLTA ¥ PEronnTa acTepon/ia o AaHHBIM MONSIPUMETPUIECKHX H3MEPEHUII.

B 3ax11049eHun H3110)KeHB! OCHOBHBIE BEIBOIE OTHOCHTENLHO BO3MOKHOCTH
IPHUIOXEHUA Pa3pabOTAHHOIO MeTOoJa MaTpHI GopMEl K wWHTepHpeTamyu
PE3yNBTATOB JAIbHEHNIITUX UCCIIEIOBAHMH.

B Ipunoxennu npuseneHs! PE3YNbTaThl U3MEPEHUM CTEIEHU JMHEHHON
TONAPU3ALUY PA3IHYHBIX ACTEPOK/IOB.

Hayunas HoBHM3Ha naHHON paboTHI OIpPENEeIACTCS, B NEPBYIO O4Yepens,

paspaboTkoi MeTona MaTpuIl GOPMBI TSl BEIYUCIICHHUS XapaKTEePUCTUK PacCessHUS
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YaCTUIl PA3IMIHOM GOPMEL, B TOM UHCIe CIyYaifiHOM W HeNpaBMIIBHOM, MMEIOMIMX
pasMephl, CpaBHHMBIE C [JIMHOM BONHBEL PelneHwe »>TOM 3amauu  SBISETCS
aKTyaJIbHBIM JIJI AUCTAHIMOHHOIO 30HAUPpOBaHus Tea CONHEYHOU CUCTEMBI.

OcranoBuMcs Gojlee HOAPOGHO HA 3aMEYaHHAX 110 MPECTaBIEHHON
AyiccepTaluy.

ABTOp nmpencTaBnfAeT pa3pabOTaHHBIY WM MeTOm KaK YAOOHBIA w1
NEPCHEeKTUBHBIM, HO He  gnemaeT  OOIIENOCTYIHBIM  COOTBETCTBYIOIIMIA
KOMIIBIOTEPHBIH  KoZ#. 1loaToMy HCHONBE30BaHME HAaHHOTO METOHA JPYTHMHU
yccleoBaTeliiMi B HMX paboTe ¥ He3aBUCHMas OLEHKA €ro JJOCTOMHCTB M
HEJOCTAaTKOB 3aTpyJHUTEIIHHEL

CrenanHple aBTOpPOM BEIBOXBI O HEOOXOAUMOCTH MYJIBTHCIIEKTPAIBHBIX
HaOMIO/IeHuid AJIA ONHO3HAYHOM OLIGHKH CBOMCTB KOMETHOMH IBUIM U O TOM, 4YTO
«U3y4aeMbie OOBEKTHI COCTOAT W30 JIbJA, OPTAHUKH M CHIMKATOB, CMELIAHHEIX B
Pa3IM4IHBIX MIPONOPLHAX», HE HOBHI (cM., Hanp., Mishchenko et al., J. Phys.: Conf.
Ser. 2005, 6, 73; Levasseur-Regourd et al. Cometary Dust. Space Sci. Rev. 2018,
214, 64).

Onenka CBONCTB YacTWII KOMETHOM IWBUIM, CIENaHHASA IO CHHTETHYECKOMN
(asoBoli KpWBOHM IONAPH3AIMM B €JUHCTBEHHOH [UIMHE BOIHEL B OYeHb
OrpaHHYEHHBIX PaMKax KakK COCTaBa 4acTul, Tak M mx Tumna (Ta6m. 4.1), ssHO
HEOJIHO3HA4YHa. boiee TOro, pacmpeenenye acTUI( 10 pasMepam, IOA0OPaHHOe B
MOJI€N, He COITIACYeTCs C U3MEPEHUSIMU KOCMHYECKUX 30HOB.

Bo Bcex pasnenax QuccepTaluH, MOCBAMICHHBIX MHTEPIPETAIMY PE3yIETATOB
M3MEPEHMH MOJISIPU3alKi aCTePOHIOB, aBTOP OTOXIECTBIAET PAcCesHHE CBETa
OTIENBHOM MUKPOHHON YacTuue# (IyCTh M HENpPaBUIBHOH (GOPMEI) H paccesHue
OBEPXHOCTRIO HEOECHOro Tena. bes kakumx-nmiuGo OGBSACHEHWH aBTOP HPOBOIHT
NpsIMYIO MIapajliens MEeXIy (a3soBHIMM KPUBBIMH IONSPH3ALWH ACTEPOUJIOB W
MOZICNIBHBIME KPHBBIMH, PACCUUTAHHBIMU IJIsl OTAENBHBIX YaCTHUIl, HE YYUTHIBAS
MHOT'OKpaTHOe pacCesHue U INIOTHOCTh YIIAKOBKH YacTHIl B Clioe peronuta. Takoe

YUPOIICHUE HE MO3BOJAET KOPPEKTHO OLCHHBATH CBOMCTBA PErONHTa, 0COGEHHO



€CIIM aHAJIM3 IPOBOAMTCHA 0€3 ydeTa pe3ylNbTarToB M3MEPEHHH HHTEHCHBHOCTH
OTPa’XEHHOI'O aCTEPOUIOM CBETA.

OtnensHO HEOOXOMMMO OTMETHTH HEGPEKHOCTH JMCCEPTAHTA B OTHOIICHHH
TEPMUHA «reoMeTpudeckoe ansbeno». MMeHHO »Ta (Qu3smueckas Benu4MHA,
KOTOpas 4acTO sBIAETCA IpPeAMETOM OOCYXJIeHHs B JaHHOM paborte,
XapaKTePHU3yeT APKOCTE ACTEPOHAA, KOTOPYIO MOKHO IIONTYYUTh W3 MHTErPaNbHBIX
Habmozennit. Oxnako, BBexs 3Ty BenmamHy dopmymnoit (1.20), aBTOpP JaJbIIe
IIOYTA BE3M€, Tl PeYh NOIDKHA HATH O reOMETPHYECKOM ansbeno, oIepupyer
TEPMHUHOM «aIb0e/[0», KOTOPHIA NPHUIOKHM TONBKO K Y4YacTKaM IIOBEPXHOCTH
acTepou/a.

CTpykTypa nmcceprammm He BCerfa INpeACTABIAETCS JOTHYHOMW. Tak,
ONMHMCaHWE IIPUMEHEHHS MeTOfia K OOBACHEHWIO pPe3yILTATOB HAOIIONEHUMH
acTeponoB pasbpocano 1o ri1. 3, pasn. 4.2 u 4.7, a ero NIpUMEHEHHe K KOMETHBIM
HabmoneHusM - mo pasm. 4.1.3 u 4.6. OueBunno, uro pasmen 1.1 cimmkom
OOIIMPHBIA M CONEPXKUT YPe3MEPHO MOAPOGHBIE OIMCAHMS 3NEMEHTAPHBIX IS
CIIELMATACTOB IMOHATHH, TaKkuX Kak yron (assl, HaOpuMep, a TakKe NeTanu,
KOTOpbIe HE TPEOYIOTCs Ilsl NaNbHEHINEro H3N0KEHNs pe3yabTaToB aBTopa, THIIA
GopMyJT IS MONAPH3ANKOHHBIX OTHOINEHMH KM I PIJIEEBCKOTO paccestHus.
I'aBa 2 neperpysxena GopMynamu — BpsI 4 Bce OHE HEOGXOLMME! /IS OIICAHUS
CYyTH METOJA U €r0 IPUIIOKESHMIA.

B pabore Hapymaercs eaunas cuctema 0603HaueHUH (manpumep, 6yKBHI k 1
7 HMEIOT DpasHBI CMBICK B DasHeIX pasjenax, a TFeoMeTpHUdeckoe aibbeno
acTepouza uMeeT IBa 0003HAYCHHUS - A, 1 ®). HasBanusa riaBe 3 u pasnena 3.3
OIMHAaKOBbIE. HesCHO pe3ysnbraThl KaKMX HMEHHO W3MEPEHMM MpECTABICHB B
[Mpunoxxenun.

B TekcTe 4uacTo BCTpeYaroTCA TIpAMMATHYECKH HE COLVIACOBAHHEIE
NPEVIOKCHIA W CTHIMCTHYECKHE HEOPEeXKHOCTH, TaKHE KaK «...OTPOMHOE
MHOXECTBO ~pa3sHOOOpasHod wuupopManuu...» (cIp. 21), «HaGmomeHms 3a

JIMHUAME  IOTIOMICHUSA...»  (CTp. 22), «OTPHLATENBHEIE TONAPH3AIMOHHEIE



KpuBpIe» (CcTp. 36), «dazozapucumas nonspuzamms» (cTp. 158). Dror crucox
MOXeET OBbITh MPOJIOIDKEH.

YKasaHHble 3aMeYaHN He KPUTHYHEL M HE YMATAIOT LIEHHOCTH ¥ 3HAYHMOCTH
JUCCEPTAl[HOHHOW  paboTel, KOTOpas TIpefCcTaBiIfeT Cco0OM  3aKOHUYEHHOE
HCC/ICNIOBAHNE W CONEPXKUT PAI HOBBIX PE3yNbTATOB. J[HCCEPTAHTOM BBIIOJIHEH
Oonbimoli 06BEM TEOPETHYECKHX WCCIENOBAHWHA ¥ UHCISHHEIX pacueToB.
OcHOBHAS YacTh NOTYYEHHBIX PE3yJIETATOB COOTBETCTBYET MHPOBOMY YPOBHIO ¥
A0CTaTO4YHO obocHOBana, Hassanume paGoTEI COOTBETCTBYeT COIEPKAHHIO
AVCCEPTalNH, aBTopedepar M OmyGIHKOBAHHBIE CTAThM TPABMILHO W IOJNHO
OTpaXalOT COIEpPKaHHe MUCCEPTAlUOHHOM paboTsl. M3 Bcero mepeumcneHHoro
ACar0 BBIBOX, 4TO auccepranuonHas pabora «Meron Matpun GopMBI H ero
NpUMEHEHHE  ON  MHTEPIpPEeTauvd  INONAPUMETPHYECKUX  HabmomeHui
Gesarmocdeprbx Ten ConHeUHOH cHCTEME H atMocep KoMeT» oTBedaer
KpurepusM I. 9 TlomoxeHHs 0 MOpsUIKE IPHUCYKICHUS YYE€HBIX CTeleHeld,
YTBEPXKIEHHOT O IIOCTaHOBNeHWeM [IpasuTenteTBa Poccuitckoi Depepamyn No842
or 24 centabpa 2013 r., a e asrop, [lerpos Hvutpuit  Bnagumuposud,
3aCITyKUBACT TIPUCYXKICHUA YI€HOW CTEIeHH NOKTOpa (QU3HKO-MAaTeMaTHUECKHX

HaYK MO crenuanbHOCTH 1.3.1. — Pusnka kocMoca, acCTpOHOMUSL.
OdunuansHeii onnoseHT

Bycaper Bragumup Bacunpepny,
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