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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka MaTeMaTUYHUX MOJeJell Ta NOCiIPKeHHS CIelliaJIbHUX PEXXUMIB pyxy KOCMIUHHUX anapariB sIK CUCTEM

3B'I3aHUX Tij

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of mathematical models and investigation of special regimes of spacecraft motion as systems of
connected bodies

Pedepar yKpaiHCBKOIO:

OO6'eKT mOCTiIKeHb - KOCMIYHMI anapar sIK CucTeMa 3B's13aHuX TeJl. L]ib po60TH - CTBOPEHHS i pO3BUTOK METOIB
IJI aHAJIi3y ClleljaJbHUX PEKUMIB PyXy KOCMIYHMX araparis K CUCTEM 3B'SI3aHUX TiJl, & TAKOK BUSBJIEHHS
3aKOHOMIPDHOCTEM AVHAMIKU TaKMX CUCTEM. MeTOAM AOCIIIKEHHS ~ 3arajibHi METOL Y aHAJIITUYHOI MEXaHIKY,
METOAM TEOPii MPY>KHOCTI, METOIY TEOPil CTIMKOCTI, YMCEJIbHI METOOY, METOAY KOMITIOTEPHOTO MOJE/IIOBAHHS.
3anpornoHOBaHO MaTeMAaTUYHUI ONMC OOEPTAILHOrO PYXy KOCMIYHUX alapaTiB y NepexifHuX i o3amTaTHUX
PEXKUMax 3 ypaxyBaHHSM Pi3HUX TUIIB YaCTO BUKOPUCTOBYBAHUX y CKJai anapaTiB abCOJIIOTHO TBEPAUX i MPY>KHUX
€JIEMEHTIB: KOPIIyCa arapara, BilOKPEMIIIOBAHUX Y IOJILOTI TiJjl, IPUE€NHAHUX TiJl TUILY, 110 PO3KPUBAIOTLCS,
6araToCTep>KHEBUX LITAHT, 6araTornaHeJbHUX COHSYHUX 6aTapei i mapaboaiyHux aHTeH. Po3pobyieHo aaroputmu i
METOJIMKHU [IJIs1 aHaJi3y AMHAMiK/ KOCMIYHMX alapariB y IepPexifHuX i 103alTaTHUX pesXxumax pyxy. [lobynoBaHo
MaTeMaTU4Hy MOJeJib AMHAMIKM MaJioi KOCMIiYHOi TPOCOBOI CUCTEMHU JBOX TiJl, CTabisli30BaHOI 06EpTaHHSIM.
OTpumaHo QpopMyH [jis pO3paxyHKiB [IapaMeTpiB PyXy PO3IJIsIHyTOi cucteMmu. [IpoBeneHo aHasi3 op6iTaJbHOTO
PYXY, BiIHOCHOI'O PyXy i pyXy KiHLI€BUX TiJl CHCTEMU. 3aIIPOIIOHOBAHO CX€MHU JIeMNPipyOUNX NPUIIaiiB KpilJleHHs
HUTKH 10 KiHLEBUX TiJl CHCTeMU. 3alIPOIIOHOBAHO HOBY (POPMY 3aINCYy PiBHSHb MaTEMATUYHOI MOJEJli AUHAMIKA
KOCMiYHOI TPOCOBOI cuctemu 3i cpepryHuM mapHipom. IIpoBeneHo iHeapusaliio piBHSIHb MOTEJIi 00
paziasbHOrO IIOJIOKEHHS PiBHOBAru CUCTEMH 3 BUKOPUCTAHHSIM [1aKeTa CUMBOJIBHOTO MOJieJloBaHHs Maple.
Po3po6seHo nakeTy nporpam [jis aHajli3y CllelliajIbHAX PeXUMIB pyXy KOCMIYHUX anaparis. Pesyspratu HVP
MOXXYTb OyTM BUKOPUCTAaHi [IpY aHai3i NepexigHuX i MO3alTaTHUX PEKMMIB PyXy KOCMIYHUX CUCTEM BEJIUKOI
IOBXXUHU, BUOOPI pallioHaIbHUX KOHCTPYKTUBHUX CXEM TaKHX CUCTEM, pO3pO0Li METOIiB PO3PaxXyHKYy I1apaMeTpiB,

HayKOBO-TEXHIYHOMY CYIIPOBOJi IIPOEKTYBAHHS.

Pedepar aHIJIiHCBKOIO:

Research object is the spacecraft as a of connected bodies. Research objectives are the creation and development
of methods to analyze special spacecraft motion conditions as a system of connected bodies as well as the
elucidation of dynamical regularities of the systems. Research methods are general methods of analytical
mechanics, methods of the theory of elasticity, methods of the stability theory, numerical methods and methods of
computer simulation. Proposed is a mathematical description of spacecraft rotary motion under transient and
nonstandard conditions with regard to different types of frequently used of absolutely rigid and elastic elements:
spacecraft body, separated-in-flight bodies, additional deployable bodies of the type of multirod bars, multiple
solar arrays and parabolic antennas. Algorithms and procedures for analyzing the spacecraft dynamics under
transient and nonstandard conditions are developed. A mathematical model for the dynamics of a space short
tethered system of twin bodies, stabilized by rotation is built. Formulas for calculations of motion parameters of
the system under consideration are obtained. An orbital motion, relative motion and motion of the system end
bodies are analyzed. Schematics for dampers to attach the tether to system end bodies are proposed. A new form
for describing equations for a dynamical model of the space tethered system with a spherical hinge is proposed.
Equations of the model are linearized regarding a radial position of equilibrium of the system by using a package of
symbolic simulation Maple. Program packages for analyzing special conditions of spacecraft motions are
developed. Results of research work can be used for analyzing transient and nonstandard conditions of motion of



large space systems, choosing rational designs of these systems, developing methods of parametric calculations,
research-and-engineering design supporting.
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