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1. PoboTa npucBsiueHa JOCiIKeHHIO AMHAMIKY CYITyTHUKIB B MOABIMHUX i KpaTHUX CUCTEMaxX MajuXx Tij. OCHOBOIO
IOCIIIPKEHHS € YHiKaJIbHE KOMIT'IOTEPHE MOJIEJIIOBAaHHS, BUKOHAHE aBTOPOM, a TAaKOK OTPUMaHi Ha Tesieckori OMT-
800 HII "ActpoHomiuHa ob6ceparopis” OHY imeHi I.I. MedHUKOBa aCTpOMETPUYHI CIIOCTEPEXKEHHS aCTEPOiMiB B
HaBKOJIO3EMHOMY ITPOCTOPI. B po60Ti BUKOPUCTaHi aHAIITUYHI pO3PaxyHKH CTIMKOCTi PyXy CYIyTHUKIB B IOABIHUX
i IOTpifiHKX acTepoifHUX cucTeMax. MeTolo IycepTaliiiHoi po60TH € BUBYEHHS AMHAMIKU CYIIyTHUKIB acTepoifiB,
peaizalliss METOJIMK BU3HAYEHHs KoeillieHTiB po3KJIalaHHs IPaBiTalliflHOrO 110J11 KOMIIOHEHTIB aCTepPOiIHUX
CHCTEM Ta JOCJIIKEHHS BHECKY NIEPIONYHNX 1 BIKOBUX 30yPEHb B €BOJIIOLII0 OPOIT acTepoifgHux cucteM. OCHOBHI
METOAM JOCIIJI)KEHHS - aCTPOMETPUYHI ONITUYHI CIIOCTEPEXKEHHS ACTEPOifIiB, KOMII'IOTEPHE MOJEJIIOBAHHS PYXY B
MOABIMHUX 1 KDATHUX aCTEPOIIHUX CUCTEMAX HA OCHOBI YMCEJIbHOTO iHTErPyBaHHS PiBHSAHb PYXY B KOOPAMHATAX
MmeTonoM EBepxapra n'siTHafusTOro NopsiaKy. s inTepnperalii OTpMMaHuX BeJIMYMH 3aCTOCOBYBABCS
nepiofgorpaMHumii aHazis. BnpoBaiskeHO HOBe IporpamMHe 3a6e3Ned4eHHs 17181 IOIYKy HeBiloMux 06'ekTiB COHSIYHOI
CHCTEMH, IO JO3BOJIWJIO MiABUIINTY IPOHMKHY 31aTHICTb Tesieckonna OMT-800 3 19m go 21m. B pesynbrari



OTJISILOBUX CIIOCTEPEXEHD MOMBIMHUX i KpaTHUX Masux Til COHSIYHOI cucteMy, 6yJI0 BiKPUTO [1BA MaJIMX TiJa,
ofiHe 3 SKUX ineHTudikoBaHoO sIK paHille 3arybieHuil actTepois. Po3paxoBaHi yMOBY pO3pUBY AJis 168 nonBiliHUX i
KpaTHUX Manux Tin CoHs4HOI cucTeMu. 3HaiineHo 10 opbiTanbHUX, 26 CIliH-0p6iTaNbHUX i 28 criH-CIiHOBUX
PE30HaHCIB B 00paHUX MOJBIMHUX i KPaTHUX CUCTEMax MaJIUX Til. Briepiie o64ncieHi: Maca, BesuKa MiBBich OpoiTH,
opbiTanbHUIL epiof;, pe30HaHCH, TINOTETUYHOrO CyNyTHUKA-NacTtyxa acrepoina (10199) Chariklo. Bnepuie
obuucieHi 5 koedilieHTiB po3kiananHs o chepnyHuM QyHKIiSIM IIOTEeHIialy rpaBiTalifHOTO 11011 06paHuX
KOMIIOHEHTIB acTepOifHUX cucTeM. He Bci 3Hau€HHS 306iraloTbCs 3 OTPMMAHUMU paHillle pe3ysbTaTaMu MOoNepeaHix
po6iT. Lle Moxke 6yTU MOB'S13aHO 3 BiIMIHHICTIO BUXiJHUX JaHUX Ta METOJAMMU ix OTpuMaHH4. [1o6ygoBaHa yucesnbHa
MOJIE€JIb PYXY B CUCTEMAX MOJBIHUX Ta KPaTHUX Masux Tijl COHSYHOI cucTeMU. B Moiesi BpaxoBaHO TSDKIHHS
CoH1ls Ta BeJIMKUX IJIAHET, aCUMETPil0 MaJIMX TiJl, TACK COHSIYHOIO CBiTJIa 3 ypaxyBaHHSIM TiHbOBOi QYHKIL].
Mogpenb [03B0OMIA BUSIBUTH AE5IKi 0COGIMBOCTI €BOJIOLIT OPOIT CyyTHUKIB. UncesbHa MOJEJb allpOOOBaHa Ha
NOJBIMHUX i KpaTHUX MasuXx Tinax CoHsiuHOI cucremu: (45) Eugenia, (87) Sylvia, (90) Antiope, (66391) 1999 KW4,
(134340) Pluto, (136108) Haumea, (136617) 1994 CC, (153591) 2001 SN263, (385446) Manwe. OTprMaHi 3MiHU
Kenneposux enemeHTiB op6iT Ha iHTepBasi 100 pokis i 1000 pokiB B LiIOMY HiATBEPIKYIOTh PE3YyJIbTAaTH, OTPUMAaHi
iHmMMHK aBTOpaMu. 3HalAeHO BiKOBi 3MiHU B iesKuX KemnnepoBux eieMeHTax opoiT CyIyTHUKIB. Y BCiX eJleMEHTax
OpO6IT 06YMCIIeH] BETMYMHY MTEPiOIUYHUX 3MiH i 3aTTPONIOHOBaHI MOSKJIMBI MPUYMHU iX MOXOKeHHs. Tak camo
3HalleHi OJHaKoBi epionyHi KosnrBaHHs B KemniepoBux esleMeHTax opoiT OfHOro i TOro X cynyTHUKa. Ha ocHOBI
o6y j0BaHOI MOZeJIi aCTEPOigHOI CUCTEMU CTAZI0 MOXJIMBUM OTPUMAaHHS (POTOMETPUYHUX XapaKTEPUCTUK
CUCTeMH, SKi criocTepiraloTbes 3 3emii. [TOpiBHSIHHS KpUBUX OJIMCKY aCTEPOIAHUX CUCTEM 3 MOJIEJIbBHUMU

3HAUYEHHSIMU JJO3BOJIUTh BUSIBUTU OCOGJIMBOCTI Oy1OBY i Pi3YHUX BJIACTUBOCTE! TOBEPXOHb MAJIUX TiJl.

2. This thesis devoted to research the dynamics of satellites in binary and multiple systems of small bodies. The
basis of the study is the unique computer simulation performed by the author, and observations of asteroids in
near-Earth space received on OMT-800 telescope in Astronomical Observatory of Odessa I.I. Mechnikov National
University. In the thesis used an analytical calculation of stability of satellites movement in binary and triple
asteroid systems. The purpose of the thesis is to study the dynamics of satellites, asteroids, implementation
methodologies of determination the expansion coefficients of the gravitational field of asteroid components and
research contribution of periodic disturbances in the annual evolution of asteroid systems orbits. The main
methods: optical astrometric observations of asteroids, computer modeling of a binary and multiple asteroid
systems based on numerical integration of the equations of motion in the coordinates by Everhart fifteenth order.
For interpretation of the obtained values, periodogramial analysis used. Implemented new software to search for
unknown objects in the Solar system, thus improving penetrating capability of the telescope OMT-800 from 19
Mag to 21 Mag. As a result of survey observations of binary and multiple Solar system bodies two new small bodies
was discovered. One of them identified as previously lost asteroid. Conditions of systems gap calculated for 168
binary and multiple systems of Solar system small bodies. 10 orbital, 26 spin-orbital and 28 spin-spinal resonances
founded in selected binary and multiple systems. The first time calculated the mass, the semi-major axis, the
orbital period, resonances of hypothetical shepherd satellite of the asteroid (10199) Chariklo. The first time five
coefficients of expansions of gravitational field in spherical functions calculated for selected asteroid systems. Not
all values are consistent with results previously obtained in previous work. Probably this connected with difference
of data and methods of obtaining them. The numerical model of motion was built for systems of binary and
multiple small bodies of the Solar system. The model takes into account gravity of the Sun and the major planets,
small bodies' asymmetry, the sunlight pressure considering the shadow function. The model allows to find some of
the features of the evolution of satellites orbits The numerical model approbated on binary and multiple small
bodies of the Solar system: (45) Eugenia, (87) Sylvia, (90) Antiope, (66391) 1999 KW4, (134340) Pluto, (136108)
Haumea, (136617) 1994 CC, (153591) 2001 SN263, (385446) Manwe. Obtained changes Keplerian orbital elements for
range 100 years and 1000 years generally confirms the results obtained by other authors. Annual changes in certain
Keplerian orbital elements founded. For all orbital elements calculated values of periodical changes and suggested
possible causes of their origin. Also, found in the same periodic oscillations in Keplerian orbital elements of the
same satellite. Based on the developed model of asteroid system became possible to obtain photometric



characteristics of the system observed from Earth. Comparison of asteroid light curves with model values will
identify structural features and physical properties of surfaces of small bodies. Keywords: Asteroid system, satellite
shepherd, resonances in asteroid systems, orbital evolution of asteroids satellites.
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