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Pedepar:

1. ¥ cyyacHUX KOCMIYHUX IOCJIJIKEHHSIX 3POCTA€E iHTEpeC N0 BUKOPUCTAHHS MaJIUX CYITyTHHKIB, 30KpEMa 3
pazioslokaTopaMu i3 CUHTE30BaHOIO anepTypolo. EQeKTHBHYUM pillleHHSIM € 3aCTOCYBaHHS pe(IeKTOPHUX aHTEH,
1110 PO3rOPTAIOThCA, SIKi JO3BOJISIOTh 3HU3UTH MACy Ta BapTiCTh KOCMiYHUX anaparis. [IpoTe npoliec po3ropTaHHs
TaKUX aHTEH Ma€ CKJIQJHUN HEeJIiHIMHUN XapaKTep i CyIPOBOIKYETLCS 3HAUHUMU PU3NKAMU BiI]MOB 4epe3
HETOYHICTb MOJZEJII0BaHHS 200 aCHMHXPOHHICTb pOOOTH CUCTEMU TPOCiB. Lle cTBOpioe noTpeby y po3poblLii HOBUX
MoJesiell i MEeTOIB, sKi 3abe3neyaTb TOUHUM aHaJIi3 JUHAMIKY Ta HafiiHE KEPYBAaHHS NIPOLIECOM PO3rOPTaHHS. Y
IOCJIiIPKEHH] TOCTaBJIEHO 3aBIaHHS CTBOPUTH Ta BAOCKOHAJINTU MaTEMAaTU4HI MOJiesi TUHAMIKU 0(pCEeTHOI aHTEHH,

BPaxOBYIOYM HOXXMYHI Ta €JIEMEHTH, L0 JIAMAIOThCS, @ TAKOXK PO3POOUTU 3aKOHU KEPYBaHHS PO3TOPTAHHSIM Y



BUIIAJIKAX aCUHXPOHHOI HAMOTKU TPOCiB. JJONaTKOBO IIPOBEAEHO aHali3 MOXKJIMBOCTI 3aCTOCYBAHHS BilLIEHTPOBOIO
PO3KPUTTS 6araTOCEKLiMHOI ITaHTH, IO [03BOJISIE€ BITMOBUTHUCS BiJ] CEPBOIIPUBO/IIB i BMEHIIUTYU Macy CUCTEMU.
JJ1 KepyBaHHS MTPOLECOM PO3rOPTAaHHS CTPUKHEBUX KOHCTPYKLN BIIEpLIE 3aCTOCOBAHO METOIOJIOTII0 HABYaHHS 3
MiAKPIIJIEHHSM, sIKa 3abe3eyye aJanTUBHICTh Ta ONTUMI3alil0 CUCTEMU y PEJIbHUX YMOBAX (PYHKLIOHYBaHHS. Y
pO6OTi OTpUMaHO HU3KY HOBMX HAyKOBUX Pe3yJIbTATiB. Briepiue 3armporoHOBaHO 3aKOHM KePYBaHHS PO3rOPTaHHIM
odceTHOI aHTeHU NIPY AaCMHXPOHHIN HaMOTLi TPOCiB. PO3p06yieHO airOpUTMU KepyBaHHS CTPYOKHEBUMU
KOHCTPYKIIiSIMM Ha OCHOBI HaBYaHHS 3 MiJKPIMJIeHHSIM. YIO0CKOHAJIEHO MOJieJli AUHaMiKy 0pCEeTHOI aHTEHH, 110
IO3BOJISIIOTh BU3HAYATH PYLIiNHI c1in K PYHKLiI IBUAKOCTI PyXy TPOCIB, @ TAKOXK YTOYHEHO CIIOCI0 BifjLIEHTPOBOTO
PO3KPUTTS 6araToceKUifHOoI mTaHru. [IpakTuyHe 3HaUYeHHS! pe3yJIbTaTiB [10JIsAra€e y 3MeHIIeHHI Heo6XigHOCTi
IOPOrMX €KCIIEPUMEHTAJIbHUX AOCIIIKEHb, MiIBUIIEHHI HATIIMHOCTI CUCTEM PO3rOPTaHHS Ta 3HWKEHHI Macu

KOHCTPYKI_lifl 3d PaXyHOK CIIpOIIE€HHA IMPUBOOHNUX MeXaHi3MiB.

2. In modern space research, there is growing interest in the use of small satellites, particularly those equipped
with synthetic aperture radars. An effective solution is the use of deployable reflector antennas, which reduce the
weight and cost of spacecraft. However, the deployment process for such antennas is complex and non-linear, and
is accompanied by significant risks of failure due to modelling inaccuracies or asynchronous operation of the cable
system. This creates a need to develop new models and methods that will ensure accurate analysis of dynamics
and reliable control of the deployment process. The study sets the task of creating and improving mathematical
models of the dynamics of an offset antenna, taking into account scissor and breaking elements, as well as
developing laws for controlling deployment in cases of asynchronous cable winding. In addition, an analysis was
conducted of the possibility of using centrifugal unfolding of a multi-section rod, which allows for the elimination
of servo drives and a reduction in the weight of the system. For the first time, a reinforcement learning
methodology was applied to control the deployment process of rod structures, which ensures the adaptability and
optimisation of the system in real operating conditions. The work has yielded a number of new scientific results.
For the first time, laws for controlling the deployment of an offset antenna with asynchronous cable winding have
been proposed. Algorithms for controlling rod structures based on reinforcement learning have been developed.
The models of the dynamics of the offset antenna have been improved, allowing the driving forces to be
determined as functions of the speed of the cables, and the method of centrifugal unfolding of a multi-section rod
has been refined. The practical significance of the results lies in reducing the need for expensive experimental
research, increasing the reliability of deployment systems, and reducing the weight of structures by simplifying

drive mechanisms.
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