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KOJIEBAHNS MAJIO KOCMUWYECKOW TPOCOBOW CUCTEMbI MO/
JENCTBVMEM ASPOAVIHAMWYECKOIO MOMEHTA

PaccmatpumBaroTcs KonebaHWs rpaBMTaLMOHHO CTabUIM3MPOBAHHON KOCMWYECKOW TPOCOBOW CUCTEMBbI
(KTC) npu BO34e/iCTBUMN a3pOAMHAMUYECKOrO MOMEHTA Ha HM3KWMX OKOMO3eMHbIX MOYTW KPYroBblIX OpbuTax.
OCHOBHOE BHMMaHVe COCPesoTOYEeHO Ha 1CCeoBaHNN JUHAMUKK Knacca Masbix KTC, co3gaBaeMblix Ha OCHOBe
TpoiiHoro CubeSat. Takoli BbI60p 060CHOBaH HEO6XOAMMOCTbIO MOArOTOBKN HATYPHOrO 3KCNepUMeHTa 3/1eKTPOo-
avHamuyeckoli KTC. lMokas3aHo, YTO a3poAMHAMUYECKUIA MOMEHT MOXKET CYLLECTBEHHO BAMATb Ha AUHAMUKY
paccmaTpuBaemoro knacca KTC u Bbi3biBaTb pe3oHaHChbl B KonebaHusax KTC, nepneHAMKYNSApHbIX NA0CKOCTH
op6uTbl. [ins cO6NOAEHNS pexXnMa rpaBUTaLMOHHON CTabunmsaLmm Heobxoaumo, 4Tobbl napameTpbl KTC cooT-
BETCTBOBA/IM OXWAAEMbIA pacyeTHbIM 3Ha4eHWAM NIOTHOCTM aTMOCdepbl Ha NpeAnonaraeMoii opbuTe ABVKEHNS
LieHTpa macc. onyyeHbl NPOCTble aHANMTUYECKWE BbIPaXKEHWS, NO3BONSIOLLME OLEHUTb aMMUTYAY KonebaHwii
KTC oTHOCWTeNbHO LieHTpa Macc. Pe3ynbTaTbl paboTbl MOFYT 6bITb MCMOML30BaHbI NpW BbIGOPE MapamMeTpoB
aKcnepumMeHTanbHOM KTC 1 opbuTbl ee ABMXEHWA WK ANS OLEHKN aspoANHaMUYECKOro BO3fENCTBIA Ha Kone-
6aHus KTC ¢ Bbi6paHHbIMY NapaMeTpamm.

PosrnsgatoTbca KonvMBaHHS rpaeiTalliiiHo cTabini3oBaHOi KocMiuHOI TpocoBoi cuctemn (KTC) npu BnuBi
aepoAMHAMIYHOr0 MOMEHTY Ha HM3bKMX HaBKOMIO3eMHUX Maike KonoBux opbitax. OCHOBHA yBara 30cepepkeHa
Ha AOCNigKeHHI AnHamiku Knacy manmx KTC, nobyfoBaHuX Ha OCHOBI noTpiiiHoro CubeSat. Takuii BUGip 06y-
MOB/IEHO HEOOXiAHICTIO MiArOTOBKM HATYPHOrO eKCnepuMeHTY enekTpognHamiuHoi KTC. MokasaHo, Lo aepoau-
HaMiYHW MOMEHT MOXe iCTOTHO BNAMBATU Ha AWHaMiKy AaHoro knacy KTC i BUKIMKaTU pe3oHaHCU B KONMBaH-
HAX KTC, Wwo nepneHAVKYNApHi NaowmHi opbith. [Ona 4OTPUMaHHS PeXxuMy rpasitauiliHoi cTabinisauii Heo6-
XigHo, wo6 napameTpyu KTC BignoBiganM ouvikyBaHUM pO3paxyHKOBMM 3HAYEHHSIM LLiILHOCTI aTMoctepn Ha
3afiaHiii op6iTi pyxy LeHTpy Mac. OTprMaHO MPOCTi aHaTiTUYHI BUpasW, L0 A03BOMAKOTb OLHWTW aMnniTyay
KonnBaHb KTC BiHOCHO LIEHTpY Mac. PesynbTaTu poboTy MOXYTb GyTU BUKOPUCTaHi npu BMGOpPI napameTpis
ekcnepumeHTanbHOi KTC Ta 11 op6iTv abo /19 OUiHKM aepoAMHaMiuHOro BNAMBY Ha KonmBaHHA KTC 3 BUGpa-
HUMW NapameTpamm.

Oscillations of the gravity-stabilized tethered space system exposed to an aerodynamic moment in low Earth
near-circular orbits are examined. The emphasis is on the study of the dynamics of small tethered space systems
based on a triple CubeSat. This approach is validated by a need for the preparation of a full-scale experiment with
an electrodynamic tethered space system. It is demonstrated that an aerodynamic moment can affect significantly
the dynamics of the tethered space systems under consideration and result in resonances in oscillations of the
space tethered systems, which are perpendicular to the orbit plane. To attain the gravitational stabilization, it is
necessary that the parameters of the tethered space system should be corresponded to the desired computational
values of an atmospheric density in an assumed orbit of a mass-center motion. The simple analytical expressions
for estimating an amplitude of oscillations of the tethered space system relative to the mass center are derived.
The study results can be employed to choose the parameters of an experimental tethered space system and the
orbit of its motion or to estimate the aerodynamic effects on oscillations of the tethered space  system with the
selected parameters
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