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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JlocnimKeHHs JMHaMiK1 O0p6iTajbHOrO YrpyIlyBaHHS KOCMiYHMX O0'€KTIB 3 ypaxyBaHHSIM PyXOMOCTi TOYOK

KpiMJIeHHs Ha 6a30Bil M1aTGOpMi

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Researching of the dynamics of the orbital constellation of space objects taking into account the mobility of
attachment points on the base platform

Pedepar yKpaiHCBKOIO:

O6'eKT JOCiKEHHS — OpbiTajibHE YIPYIyBaHHS KOCMIYHUX 00’eKTiB. MeTa po6OTH — BUBHAUYEHHS AUHAMIYHUX
XapaKTEPUCTUK OPOITaJIbHOTO YIPYIyBaHHS KOCMIUHUX OO'€EKTIB 3 YpaXyBaHHSIM PYXOMOCTi TOUOK KpillJIEHHS Ha
6a30Bii1 myatdopmi. MeToau NOCIiIKeHHS: MATEMAaTUYHOTO i KOMITIOTEPHOTO MOJIE/IIOBaHHSI, CHCTEMHOTO
IIPOEKTYBaHHSI, MEXaHIKM KOCMIYHOTrO 10JIbOTY. PO3p06s1eHO MaTeMaTUYHy MOJIeJIb IJ1s1 OLiHKY TPOEKTHUX
IapaMeTpiB KOCMi4YHOI HaflyBHOI NI71IaTGOPMU 3 KOPMCHUM HaBaHTaKEHHSIM, sIKa BKJIIOYAE IT'SITb OCHOBHUX MOJYJIB:
MOJyJIb OPOiTaJIbHOTO MIOCTYNAJIBHOTO i KYTOBOTO PYXY, MOAYJ/Ib BU3HAYEHHS TEPMOIOVHAMIYHMX i ra30IMHAMIYHUAX
IapaMeTpiB Ha[lyBHOI KOCMIUHO] I71aT(OpMHU, MOAYJIb BUSHAYEHHSI IPY)KHUX KOJIMBaHb, MOLYJIb PO3PAXYHKY
MiLIHICHUX ITapaMeTpiB i 3MiHHOTO TE€H30pa iHePLii Ta MOyJIb BU3HAYEHHS IIPOEKTHUX [TApAMETPIB CUCTEMU
KepyBaHHs. [Ioka3aHo po6acTHICTb CUCTEMU KEPYBAaHHS KyTOBUM PYyXOM KOCMiYHOI HagyBHOI miatgopmu (KHIT) Ha
6a3i BUT'yHIB-MaXOBMKiB Ta KOMOIHOBAHOI CUCTEMH (IBUTYHU Ta €JIEKTPOMATHITH) [IPY aHai3i opieHTalii i
crabimizanii KHIT nBox reoMeTpu4HUX TUIIiB: chepruyHoOi i esincoigansHoi hopmu. [lokazaHO MOKIUBICT
¢dynkuionysaHHsa KHII B Takux pesxrMax: raciHHS KyTOBUX LMIBUZIKOCTEH, 3a6e31ie4eHHs KyTOBOi cTabinizauii;
PE>XKUMU ITPOrpaMHoOi opieHTallii Ta 3a6e3neyeHHs MOYaTKOBUX KIHEMAaTUYHUX YMOB JJIs BiflIiI€HHSI KOPUCHOTO
HaBaHTAKEHHS; peXKUMU rpy6oi cTabinizanii i3 3acTocyBaHHSIM KOMOIHOBaHOI CUCTEMU KEPYBaHHSI (IBUTYHU-
MaxOBUKHU Ta €JIEKTPOMArHiTu) rnpu gediuuti 60pToBoi esekTpoeHeprii. OTpUMaHi pe3yibTaTh NepexigHux
npolieciB KyToBoi opieHTauii i crabinizauii KHII cpepuyHoi i esincoiganpHoi (popmH i3 MOYATKOBOTO 3aKPyYyBaHHS
[I0Ka3aIyu KEPOBaHiCTh CUCTEMU. B CBOIO Yepry 31aTHICTb 1O KEPOBaHOI IlepeopieHTalii 103BoJisIe 3abe3neyyBaTu
HeoOXiJIHI T0YaTKOBi KiHEMaTHU4Hi TapaMeTpy IJ1s BiiJIeHHs CYIIyTHUKIB i GOpMYyBaHHS IEBHOI CTPYKTypU
yrpynyBaHHs. Pe3ysbrat po60TU MOXKYTb OYTH BUKOPUCTAHI [1pY ITPOEKTYBAHHI HOBUX 00’€KTiB pAKETHO-KOCMIiYHO]

TeXHiKI/I, d CaM€ HaJJyBHUX anaHTepiB Ta ,U,HCHCHCCpiB [J11 BUBENEHHS KOPUCHOI'O HABAHTA>)KEHHS Ha Op61Ty

Pedepar aHIJIiHCBKOIO:

The object of research is an orbital grouping of space objects. The purpose of the work is to determine the
dynamic characteristics of the orbital grouping of space objects, taking into account the mobility of the
attachment points on the base platform. Research methods: mathematical and computer modeling, system design,
mechanics of space flight. A mathematical model has been developed for estimating the design parameters of an
inflatable space platform with a payload, which includes five main modules: a module of orbital translational and
angular motion, a module for determining thermodynamic and gas-dynamic parameters of an inflatable space
platform, a module for determining elastic vibrations, a module for calculating strength parameters and variable
inertia tensor and the module for determining the design parameters of the control system. The robustness of the
angular motion control system of the space inflatable platform (SIP) based on flywheel engines and a combined
system (motors and electromagnets) is shown in the analysis of the orientation and stabilization of the SIP of two
geometric types: spherical and ellipsoidal. It is shown the possibility of SIP functioning in the following modes:
damping of angular velocities, ensuring angular stabilization; software orientation modes and provision of initial
kinematic conditions for payload separation; rough stabilization modes using a combined control system (reaction
wheels and electromagnets) with a shortage of on-board electricity. The obtained results of the transient
processes of the angular orientation and stabilization of the spherical and ellipsoidal SIP from the initial twist



showed the controllability of the system. In turn, the ability for controlled reorientation allows to provide the
necessary initial kinematic parameters for the separation of satellites and the formation of a certain grouping
structure. The results of the work can be used in the design of new objects of rocket and space technology,

Inpexkc YIK: 629.76 /.78; 629.78; 629.76

Koau TemaTHYHHX PYOPHK: 55.49

KepiBHHKH po6OTH

BiacHe IlpizBume Im'sa I10-6aTbKOBI: [Maniit Onexkcannp CepriiioBud
HayKkoBuH CTYIiHB: k. T. H.

BueHe 3BaHHS:

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:
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