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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

Pedepat yKpaiHCBKOIO:

O6'eKT IOCIIPKEHHS — KOCMiYHA HaJlyBHa MiaaTdopma. Meta po60TH — BU3HAUYEHHS AUHAMIYHMX XapaKT€pPUCTUK
Op6iTaILHOTO yrpyIyBaHHSI KOCMIYHUX O0’€KTIB 3 ypaxyBaHHSIM PYXOMOCTI TOYOK KpiIlJIEHHS Ha 6a30Biil M1aT(QOpMI.
MeTonu HOCTiIKEHHS: MATEMATUYHOTO i KOMITIOTEPHOTO MOZE/IOBAHHS, CUCTEMHOTO IIPOEKTYBAaHHS, MEXaHiKU
KOCMIYHOTO I10J160TY. [IpoBeZieHO aHai3 cTaHy po3poOOK MajxX Ta HaAMAJIMX KOCMIUHUX araparis, BUSBIIEHO, 110
32 OCTaHHE JIECATUPIvYsl MalKe BABiYi Bifl 3arajibHOI KiJIbKOCTi BUPOCJIa 4aCTKa MaJIMX KOCMIYHUX araparis, 10
BMBOJSITbCS Ha opoiTy. [IpoBefieHO aHali3 CTaHy pO3pOOOK KOCMIYHUX HAayBHUX CUCTEM, [TOKA3aHO MO LeH Kiac
CUCTEM JIOCTAaTHbO PO3POOJIEHNUN i TUM CaMUM MiATBEPIKY€EThCSl TEXHIUHA peasli30oBaHiCTb CTBOPEHHS KOCMIYHUX
HaJyBHUX [171aTPOpM. Po3pobiieHO MaTeMaTU4Hy MOJeJib 115 OL[iHKY IIPOEKTHUX IlapaMeTpiB KOCMIUHOI HalyBHOI
n71aTHOPMHU 3 KOPUCHUM HAaBAaHTKEHHSIM, SIKa BKJII0YA€ TPU OCHOBHI MOAYJIi: MOJyJIb OPOiTallbHOTO IOCTYNAJbHOIO
i KyTOBOI'O PyXy, MOZyJIb BU3HaYE€HHA TEPMOAVHAMIYHUX i ra304MHaMIYHUX [IapaMeTPiB HaZyBHOI KOCMIYHOI
naTdOpMHU Ta MOJLYJIb PO3PaxXyHKy 3MiHHOrO TeH30pa iHeplii 1pu Aii TemnepaTypHux QakTopiB Ha HALYBHY
KOCMiuHy I1aTgopMy Hifi 4ac pyxy 1o opo6iti. [IpoBeeHO TeCcTOBi MOJeJII0BaHHS OpOITaIbHOTO i KyTOBOI'O PyXY
KOCMIiYHOI HaZlyBHOI IJIaT(OPMU 3 KOPUCHUM HaBaHTaXEHHSM. [ToKa3aHo Mpaue3naTHiCTb MOZesli OpoiTaIbHOTO
30ypeHOro pyxy KOCMi4HOI HaJlyBHOi I1aT(pOPMU 3 OTJIsIy BPaxyBaHHS BIIJIMBY 30ypeHb. BCTaHOB/IEHO 0CO6GIMBICTD
3aJIeXKHOCTI 3MiHHOTO T€H30pa iHepLii Bif TemnepaTypu Iif, yac pyxy 110 COHSYHIl Ta TiHbOBi1 CTOPOHI OpOITH.
[IpoBeneHo, B epLIOMy HAOJIVDKEH], OLiHKY KePOBaHOCTI HEJIHIHOI0 CUCTEMOIO 31 3MiHHMM TEH30POM iHep1i.
PesysipTaTl pO60TH, OTPMMAaHI Ha JAHOMY €Tarli, 6yiyTh BUKOPUCTAHI [Py JOCTiIKEHHI AUHAMIKY PyXy

yIpyIlyBaHHS KOCMIUYHUX 00'€KTiB 3 ypaxyBaHHSIM PYXOMOCTI TOUOK KpilJieHHs Ha 6a30Biil 000JIOHLI.

Pedepar aHr1ilicbKOIO:

The object of study is a space inflatable platform. The purpose of the work is to determine the dynamic
characteristics of the orbital grouping of space objects, taking into account the mobility of attachment points on
the base platform. Research methods: mathematical and computer modeling, system design, space flight
mechanics. The analysis of the state of development of small and ultra-small spacecraft was carried out, it was
found that the share of small spacecraft launched into orbit has almost doubled in the last decade. The analysis of
the state of development of space inflatable systems is carried out, it is shown that this class of systems is
sufficiently developed and thus the technical feasibility of creation of space inflatable platforms is confirmed. A
mathematical model for estimating the design parameters of a space inflatable platform with payload has been
developed, which includes three main modules: module of orbital translational and angular motion, module for
determining thermodynamic and gas-dynamic parameters of an inflatable space platform and module for
calculating variable inertia tensor. while moving in orbit. Test simulations of the orbital and angular motion of the
space inflatable platform with a payload were performed. The efficiency of the model of orbital perturbed motion
of the space inflatable platform is shown taking into account the influence of perturbations. The peculiarity of the
dependence of the variable inertia tensor on the temperature during the movement on the solar and shadow sides
of the orbit is established. In the first approximation, the controllability of a nonlinear system with a variable
inertia tensor is estimated. The results obtained at this stage will be used in the study of the dynamics of the
grouping of space objects, taking into account the mobility of the attachment points on the base shell.
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Hazpa HTII aHri#icbKo0¥0: Mathematical model of an inflatable platform on which a group of space objects is
placed
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