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Positional observations of asteroids are the source for testing contemporary
theories of their motion for the new effects, searching for instrumental or reduction
errors, not evident in the observations of motionless objects. Necessary factors for
high-accuracy positions consist of using long-focal imaging and best observational
conditions. The both ones are usually met in asteroid observations at the RTT150
within the international cooperation of TUBITAK National Observatory (Turkey),
Kazan State University (Russia) and Nikolaev Astronomical Observatory (Ukraine)
since 2004. About 5 thousands of‘CCD images for 62 asteroids of 11+18 mag were
obtained so far with internal and external errors of 3080 mas of a single position
determination. Available results allow us to consider the Russian-Turkish telescope
RTT150 as a good candidate for ground-based astrometry support of the future space
mission GAIA, moreover in the period before GAIA.

As far as some systematic errors in the contemporary ephemerides of the inner
planets can be explained through inaccuracies in the asteroid masses, the primary
efforts in Nikolaev Observatory are held with this direction. Some of the observations
from the RTT150 telescope, as well as the observations of the Minor Planet Center,
are being used for the current asteroid mass determinations. The dynamical model of
asteroid motion consists of relativistic equations of motion, numerically integrated

with initial conditions borrowed from the JPL HORIZONS system. Positions of
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major planets were not obtained from the described here integration, but were taken
from the DE405 ephemerides. The fitting procedure of perturbed asteroid
ephemerides to the observable positions allows determining simultaneously
corrections to the orbits of perturbed asteroids and mass of the perturbing asteroid.

Thus masses of 27 asteroids were determined by this method.
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Tomckuii zocyoapemeenHbiil yrucepcumem

B goknage OpeAcTaBAEHbl  Pe3ySabTAaThl  MCCNEAOBaHMS  OCOOEHHOCTEH
OpOWTANLHOM  3BOJIOLMK  KOMIUIEKCZ (ParMeHTOB KOCMWYECKOro Mycopa B
reocTauMoHapHot 3oHe. [1oka3aHa 3aBUCHMMOCTB 3THX OCOOEHHOCTEN OT MeXaHu3Ma
00pa3oBaH1i KOCMMYECKOro Mycopa. IIpu 3TOM pacCMOTpeHbl TpH MeXaHH3Ma
nedparMeHTaLMKd KOCMUYECKOro AMMapaTa: NpefHaMepeHHbIHA B3PbIB, CTOJKHOBEHHE
W pacnaj B pe3yjbTaTe CTapeHus annapara. [IpuBe/ieHbi MATEMATHUECKHE MOIEIH
pacnaja BO BCex Tpex ciyuasx. Jlns moaenei pacnana, 00yCIOBIEHHBIX B3PbIBOM U
CTOJIKHOBEHHEM, TPUBEAEHLl PE3Y/IbTAThl COMOCTABIACHWA MOIEIBHON KapTHHbI
pacnaga ¢ Habmomaemoit, saumcrBoBaHHOi ux karanora HACA (HYSTORY OF
ON-ORBIT SATELLITE FRAGMENTATIONS) [1]. ConocrasieHnye moKa3bBaeT
OY€Hb BBICOKYIO CTEMEHb COIVIACOBAHMA MCIOJIB3YEMbIX MATEMATHUECKUX MOJENEH ¢
HabmomeHusmu [2, 3].

[IpuBenetbl pe3yabTaThl MCCAECAOBAHUA 3ABHCHMOCTH OPOHTANIBHOM YBOIOLIN OT
PasfMYHBIX MapaMeTpoB MOAENeH pacnana. B uacTHOCTH, pacCMOTpEHbI BilMsHHE
MOILIHOCTH B3pbiBA M CHJIbI Yapa, a TAKKe PaIMYHbIX CLIEHApWER paciiana annapara
Ha opbuTe BCIENCTBME CTapeHHs HA KapTHHY TOCIEAYIOWEi AMHAMUUYECKOH
3BONIOIMK (dparMeHTOB pacnaga. Hampumep, nokasaHo, “TO MaccoBoe MonajaHue

(bparMeHTOB Ha PE30HAHCHBIE OPOUTHI BO3MOKHO TOJIBKO MpPU B3PLIBAX OUEHb MANOi
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