O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0418U003537
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpaunii: 05-11-2018

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Bonmomeniok OkcaHa JleoHigiBHa

2. Volosheniuk Oksana Leonidivna
KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HaykoBOi creniabHOCTI: 05.13.03

Ha3Ba HayKoOBOIi CIIeNiaJIbHOCTI: CucTeMM Ta IPOLIECH KEPYBaHHS

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JaTa 3axHcCTy: 12-10-2018

CreniaJIbHICTh 32 OCBITOIO: MexaHika

Micue po6oTH 34,00yBayva: Inctutyt TexHiuHOi MexaHiku HarjioHasnbHOi akaziemii Hayk Ykpainu i JlepskaBHOro

KOCMIYHOT'0 areHTCTBa YKpaiHu

Kopg 3a €IPIIOY: 05539962

Micuesﬂaxo,lI)KeHHﬂ: ByJ1. Jlemko-Ilomnens, 15, M. JHinpo, [JHimponeTpoBchkuii p-H., [JHinponeTpoBchKa 0611,

49005, Vkpaina

dopma ByracHoCTI:

C(l)epa yIIpaBJIiHHﬂ: Jlep>kaBHEe KOCMiYHE areHTCTBO YKpaiHu

InenTudikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (Pa30Boi CIeliaJai30BaHOI BYE€HOI pagu): [l 64.062.01

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HauioHanbHuil aepOKOCMiYHMIA yHiBepcuTeT im. M.E.

JKykoBcbKoro "XapkiBCbKUM aBiallilHUM iHCTUTYT"

Kopg 3a €IPIIOY: 02066769

Micue3Haxoa>KeHHS: Bys. Ukanosa, 17, m. Xapkis, XapKiBcbKuii p-H., XapKiBcbka 0671, 61070, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10

BUKOHaHO JHUCEPTALil0

IToBHe HaﬁmeHyBaHHﬂ lopn,rmqﬂoi ocoowu: [HCTUTYT TexHiIYHOI MexaHiku HalioHanbHOI akamemii Hayk
Ykpainu i Jlep>kaBHOr0 KOCMIYHOI'O areHTCTBa YKpaiHu

Kopg 3a €IPIIOY: 05539962

Micue3Haxoa>KeHHS: By Jlemko-Tlonens, 15, M. [lHinpo, JIHINponeTpoBChKUil p-H., JIHiNponeTpoBchKa 06,
49005, YkpaiHa

dopma ByracHOCTI:

Cdepa ynpaBitiHHSL: [lepkaBHe KOCMiYHe areHTCTBO YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs

V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHUX PyOpPHK: 55.49.05.03

Tema gucepranii:
1. Mopnesi Ta METOAM OOCIIIKEHHS JMHAMIKU MaJioi KOCMIYHOI TPOCOBOI CUCTEMMU IBOX KiHI€BUX TiJl,

CTabi1i30BaHOI O6EPTAHHIM

2. Models and methods of the dynamics investigation of a small space tethered system of two end bodies,
stabilized by rotation

Pedepar:

1. O6’eKT moCiI>)KeHHs — NepexiHi pe>XUMU BiIHOCHOTO PyXy i Ipolecu cTabisnizallii KyToBOro pyxy Masoi
06epToBoi KocMiuHOi TpocoBoi cuctemu (KTC). MeTa mocifiKeHHs — NiBUILEeHHS TOYHOCTi OpieHTallii KiHLIeBUX TiJl
masioi o6eprosoi KTC misixom no6ynoBu MOJiesiel Ta MeTOMIB JOCTiIKeHHSI TMHAMIKU CUCTEM PO3IJISTHYTOrO
KJlacy, i Ha ix OCHOBI BUBHAY€HHSI 3aKOHOMIDHOCTE! pyxy I BUpIllleHHs TUTaHb cTabilisalii KyToBOro pyxy KiHLIeBUX
Tijl. MeTony JOCigKEHHS — METOAM i MPUHLMIIA TEOPETUYHOI MEXaHIKU, METOAU IMHAMIKY KOCMIYHOTO I10JIbOTY,
METOJY TeOpii KOJIMBaHb, METOM AHAJIITUYHOTO i YMCEIbHOTO iHTEerpyBaHHS AU(epeHLialbHUX PiBHSIHb, METOIU

€KCIIEPUMEHTAJIbHUX JIOCIIIIKEHb, METOJIY TE€OPii IPYKHOCTEN i Teopii iMOBipHOCTEN. HayKOBUM pE3yIbTaTOM €



OTPMMAaHHS METO[IB i MiIXO/iB, 0 CKJIAJAI0Th METOJUYHY OCHOBY IJIs1 BUOOPY NapaMeTpiB i KOHCTPYKTUBHUX
xapakTrepucTuk o6eproBux KTC, oTprMaHHs HOBUX pe3yJIbTaTiB y BU3HAUEHHI 3aKOHOMIpPHOCTE! pyxy MaJoi
o6eproBoi KTC nBox KiHueBUXx Tij. [IpakThyHe 3HaYeHHs OJep>KaHuX Pe3yJbTaTiB I10Jra€e B po3po0JieHHi
MaTeMaTU4YHOr0, METOJMYHOTO Ta IIPOrPAaMHOTO 3a0e3Me4YeHHs NOCIiIKeHb AuHaMiky po3ryusgHyTux KTC. HoBusna
— BIIEpIIIE 3aIIPOIIOHOBAHO METOJ, BUBHAYEHHS [1APAMETPIB i XapaKTePUCTUK HA3EMHOI TPOCOBOI CUCTEMU, KU HA
BiIMiHY BiJl iCHYIOUMX 3aCHOBAHO Ha €KBiBaJIEHTHOCTI Jil04MX CUJI i YaCTOTHUX XapaKTEPUCTUK PyXy KOCMI4HOi Ta
Ha3eMHOI TPOCOBUX CHUCTEM, IIPU3HAYEHOI [1J151 IepeBipKU (PYHKLIOHATIbHOCTI CUCTEMH K€PYBaHHS KYTOBUM PYXOM
KIiHLI€BOTI'O TijIa; BIIEpPILE 3alIPOIIOHOBAHO CHPOLIEHUN Y IIOPIBHAHHI 3 iCHYIOYMMU METO, BUSHAYEHH IMOBIDHICHUX
oniHOK Yacy ¢yHkuionyBaHHs KTC Ha op6iTi mpu 3arposi nepeduTTs Tpoca yacTkamu kocmiyHoro cmitts (KC), mo
I03BOJISIE OL[iHUTHU HE TiJIbKY BIUIMB PO3Mipy 4acCTOK Ha BrkuBaHicTh KTC, ase 11 npoBecTy po3paxyHKU [AJIs1

I BOXBOJIOKOHHMX KOHCTPYKLil Tpoca KTC; micrany nopanbuoro po3BUTKy: MaTEMaTUYHA MOJIEJb AMHAMIKA
IIPOCTOPOBOTO pyxy Masoi 06epToBoi KTC y HanpsMKYy ii 1OITOBHEHHS 32 paxyHOK BKJIIOUEHHS 10 CUCTEMHU BJIACHOI
IVHaMiKU 3'€JHaHUX 3 TPOCOM KiHII€BUX TiJl, MiABUIYIOYM TOUYHICTb MOZEJIIOBAaHHS PeajlbHOI CUCTEMU;
MaTeMaTM4Ha MOJIeJIb JMHAMIKM NPOLECiB CTabisi3alii KyToBoro pyxy KiHII€BOTO Tijla TPOCOBOI CUCTEMH IIJISIXOM ii
IOTIOBHEHHS 32 PAXyHOK BKJIIOYEHHS IO CUCTEMH CIIELiJIbHUX IeMI(pepyBaJlbHUX IPUCTPOIB, SKa [103BOJISE
OL[iHWUTHU CUJIOBi BIUIMBU 3alIPOTIOHOBAHUX IIPUCTPOIB HA PYX KiHIEBOTO Tijla B 3aJIEXHOCTI BiJl iX KOHCTPYKTUBHUX
ocobauocteit. Ctyninb BruposankeHHs — B [II1 "Kb "IliBneHHe" (nBa BIpOBaiKeHHsI), M. [JHINpo; B IHCTUTYTI
TeXHI4HOI MexaHiku HalioHanbHOI akageMii HayK YKpainu i lep>kaBHOrO KOCMIYHOIO areHTCTBa YKpainu, M. JJHinpo.

['any3b BUKOPMCTaHHS — PAKETHO-KOCMIYHA TEXHIKa.

2. Object of research is a transitional regimes of relative motion and stabilization processes of the angular motion
of a small rotating space tethered system (STS). Study purpose is to increase the accuracy of orientation of the end
bodies of the small rotating STS by constructing models and methods for investigating the dynamics of the
considered systems, and on their basis determining the system motion regularities and solving the problems of
stabilization the angular motions of the end bodies. Research methods - methods and principles of theoretical
mechanics, methods of the space flight dynamics, methods of the theory of oscillations, methods of analytical and
numerical integration of differential equations, methods of experimental research, methods of the theory of
elasticity and probability theory. Scientific result is the obtaining of methods and approaches that are the
methodological basis for the choice of parameters and construction characteristics of rotating STS and obtaining
new results in determining of the motion regularities of the small rotating STS of two end bodies. The practical
significance of the obtained results is the development of mathematical, methodological and software studies of
the dynamics of the considered STS. Novelty — a method for determining the parameters and characteristics of a
ground-based tethered system, which unlike existing ones, is based on the equivalence of acting forces and
frequency characteristics of space and ground tethered systems designed to verify the functionality of the control
system for the angular motion of the end body; simplified method (in comparison with the existing methods) for
determining the probabilistic estimates of the survival time of the STS in orbit at the threat of tether destruction
by particles of space debris (SD), which allows to evaluate not only the effect of particle size on the survival of the
STS, but also to make calculations for the STS with double-fiber tether; developed further: a mathematical model
of the spatial motion dynamics of the small rotating STS in the direction of its complement due to the inclusion of
its own dynamics connected to the tether end bodies, increasing the accuracy of modelling of the real system;
mathematical model of the dynamics of the processes of stabilization of the angular motion of the end body of the
tethered system through its addition by incorporating into the system of special damping devices, which allows to
evaluate the force effects of the proposed devices on the motion of the end body, depending on their design
features. The degree of implementation - in the “Yuzhnoye” State Design Office (two implementations), Dnipro; in
the Institute of Technical Mechanics of the National Academy of Sciences of Ukraine and the State Space Agency
of Ukraine, Dnipro. The field of application - rocket and space technology.
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