O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0217U003418

Jep>kaBHUH peecTpauiliHUI HOMeP: 0116U002663

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 11-04-2017

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: JlocnimkeHHs: 0coGIMBOCTEN | MeXaHi3MiB KepyBaHHs op6iTanbHUM pyxom KA B cepenoBuj, sike
IpOBOIUTH CTPyM. ETam 4 - "AHaii3 0co6IMBOCTEN METO/IIB, 10 IPOIOHYIOTHCS [J151 YIIPABJIiHHS OpOiTaIbHUM

pyxom KA B cepenoBulli, IKe IpoOBOAUTL CTPYM "
IToyaToK eramy: 03.2016
3akiHyeHH4d eTamy: 12.2016

Bup, 3BiTHOr0 JOKYMEHTA: OCTaTOYHUIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHe HaliMeHyBaHHSI IOPHUAUYHOI 0co0H (260 ITIB ¢i3zuyHOi 0C00H): [HCTUTYT TEXHIYHOI MEXaHIKK

HanjionasnbeHoi akazemii Hayk Ykpainu i Jlep;kaBHOro KOCMIYHOTO areHTCTBA YKpaiHu
Kopg 3a €IPIIOY: 05539962

Micue3Haxoa KEeHHSI:

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

TenedoH: (056) 46-50-446, (0562) 47-34-13

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442396594

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuyHHi 06csar ¢piHaHCyBaHHS (THC. IpH.): 150




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocninKeHHs 0cO6IMBOCTEN i MeXaHi3MiB KepyBaHHS opbiTaibHUM pyxoMm KA B cepefioBullli, IKe IIPOBOIUTD
ctpyM. Etamn 4 - "Anani3 oco6inBOCTE! METOIB, IO IIPONOHYIOTLCS 17151 YIIPAaBJIiHHS OpOiTasbHUM pyxoM KA B

cepenoBulli, IKe IPOBOAUTL CTPYM "

Ha3zBa po6oTH aHTIJIilICbKOIO:

Study of features and mechanisms for the control of spacecraft orbital motion in a conducting medium. Stage 4 -

"Analysis of the features of the methods proposed for control of spacecraft orbital motion in a conductive medium'

Pedepar yKpaiHCBKOIO:

O6'eKT JOCIIIKEHD - 32 HANPSIMKOM 1: "HaMarHiyeHe" TBepjie TiJIo B Ha3ByKOBOMY IIOTOL PO3Pii’KeHOi Iy1a3Mu; 3a
HaIpsIMKOM 2: JiHaMiKa eJIEKTPOAMHAMIYHOI KOCMIYHOI TPOCOBOI cUCTEMU. MeTa IOCIiIKEHHS - 3a HAIIPSIMKOM 1
00rpyHTyBaHHS €(PeKTUBHOCTI BUKOPUCTAaHHS MarHitorinpoauHamiyaux (MI'l) cuctem njis yrpasiiiHHS
IVHaMiYHOIO B3aEMOJi€I0 Ta PyXOM KOCMIUHUX anapariB B ioHocdepi 3emli Ta B MDKIIJIaHETHOMY NIPOCTOPI; 3a
HaIpPsIMKOM 2: BUBHAYEHHS MOKJIMBOCTi CTBOPEHHSI BUCOKOE(EKTHMBHOrO, NIACUBHOTO, 3 HU3BKOIO MACOI0 Ta MaJIOI0
€HEPreTUKOIO IPUCTPOIO HA OCHOBI €JIEKTPOINHAMIYHOI KOCMIYHOI TPOCOBOI CUCTEMU, SIKUM HAACTh MOXKJIMBICTD
BUPIIIMTHU IPOGJIEMY BiiBOJY KOCMIYHOI'O CMITTSI 3 HU3bKMX HABKOJIO3€MHUX OPOIT. MeToau IociiKeHHs - 3a
HaMpsIMKOM 1: eKCIIepMMEHTAaJIbHI Ta TEOPETUYHi; 32 HANIPSIMKOM 2: iHpopMaliliHO-aHaITUYHUI, METOIN
TEOPETUYHOI MeXaHiK1, MEXaHiK/ KOCMIYHOTO MOJIbOTY, (Pi3uKu i0Hi30BaHOI 1y1a3MHU, Teopii iMOBipHOCTI,
MaTEMaTUYHOIO MOJEJIOBAHHS i KOMIT'IOTEPHOI Bidyasisaliii, Teopii TenyonposigHocTi. OTpuMaHi pe3yJbTaTy 3a
HanpsMKoMm 1. [TokasaHo, mo MI'/l - B3aeMogiig HamarHiveHux" anaparis, 110 CIyCKAIOThCA Y T'YCTUX MIapax
arMocdepu 3emili mif "MarHiTHUM" apalyToM, XapaKTepU3yIoTh Ba €(EeKTU: 3MEHIIEHHSI KOHBEKTUBHOTO
TEIJIOBOTO NOTOKY Ha 60% 61151 KpUTUYHOI TOYKY 3aTYIJIEHOI IOBEPXHi TBepZOro Tifna i 6inbime 80% Ha
nepudepiiiHiil yacTHHI TBEPAOTO Tijla; raJlbMyBaHHsI Tijla 32 JOIIOMOTIOI0 BJIACHOIO MarHiTHoro noJis.Briepuie
JIOCJIIKEHO OCHOBHI 3aKOHOMIPHOCTI IMHaMIiYHOI B3aeMo/ii HamarHiveHoro KA 3 notrokamu po3pifKeHoi 1i1asmu
3a YMOB MOJIEJIIOBAHHS iX PyXy B ioHOC(epHil masmi Ha BucoTax Big 800 mo 1000 kM Ta y Iy1a3Mi COHSIYHOTO BITpY.
[TokaszaHo, 10 BAYB I1JIa3MU Y KaBEpHY MiHi-MarHiTocdepu 103B0JIsi€ 3611bIIUTYU CUITY OIIOPY (TArY) B 2 - 3 pa3u y
IIOPiBHSIHHI 3 IOPOXKHBOIO MiHi-MarHiTocdepoto. B 1jinomy BUkopucTtanHs MiHi-marsitocdepu 103Bossi€ 3611bIUTU
cuiy onopy (tsary) KA B 7 - 10 pasiB y nopiBHsHHI 3 "HeHaMarHiueHuM" KA B noToui po3pimkeHoi niaa3mu. 3a
HAIpPSMKOM 2: TIPOBEIEHO aHajli3, pO3pOOKY i pO3BUTOK MaTeMaTUYHUX MOZesel AUHAMIKY eJIeKTPOIuHAMIYHO]
KOCMIYHOi TPOCOBOI CUCTEMU 151 BU3HAYEHHSI MOKJIMBOCTi CTBOPEHHSI BUCOKO€(EKTHBHOTO IMPUCTPOIO [1JIsI
[IaCUBHOTO BiIBOJly KOCMIYHOTO CMITTs 3 HU3bKMX HABKOJIO3€MHUX OpOiT. Ha OCHOBI 11bOr0 MPOBEIEHO aHai3
OCHOBHHUX OCOOJIMBOCTEN IUHAMIKM €JIeKTPOAMHAMIYHOI KOCMIYHOI TPOCOBOI CUCTEMU HA HU3bKMX HAaBKOJIO3€MHUX
op6iTax i po3po6sieHO peKoMeHIALil 17151 pO3paxyHKy CUJIOBUX B3a€EMO/il Majol eKCIiepruMeHTaIbHOI KOCMIYHO]
TPOCOBOi CHCTEMM i3 30BHILIHIM CEpeIOBUILEM i 1711 po3paxyHKy AUHaMiku cuctemu. [TokasaHo, 10 0COOINBOCTI
BMMArarTh [TPOBEIEHHS HATYPHUX €KCIIEPMMEHTAIbHUX JOCiI)KeHb. BUpo6yieHO pekoMeHaallii om0
PO3TOPTaHHS MaJjoi €KCIIEPUMEHTAJILHOI KOCMIYHOI TPOCOBOI CUCTEMH, 1 y3araJbHEHO PE3YyJIbTAaTH NOCIiIKEHD
0Cc06MBHX (PAKTOPIB B3a€MOIii CUCTEMU 3 CEPENOBUILEM. ['aly3b 3aCTOCYBaHHS - 32 HAIPSIMKOM 1: MexaHiKa
pigyHuy, rasy i rasmuy; MaasMoeIeKTPOgMHAMIKE; IPOEKTYBaHHA KOCMIYHMX araparis; 3a HaIIPSMKOM 2: KOCMIiYHi

IOCJIiIPKEHHSI, TMHAMiIKa KOCMIYHUX CUCTEM.

Pedepar aHI1iliChKOIO:

The research subjects are a magnetized rigid body in a supersonic flow of a rarefied plasma (line 1) and the
dynamics of electrodynamic space tether system (line 2). The research objectives are to validate the efficiency of
magnetohydrodynamic systems for controlling dynamic interactions and the spacecraft motion in the Earth



ionosphere and interplanetary space (line 1), and to determine a possibility of creating a high-efficient passive
device with low mass and power, based on a electrodynamic space tether system, for resolving the problem of
space debris removal from LEO (line 2). The research methods: experimental and theoretical ones (linel);
information and analytical ones, theoretical mechanics, mechanics of space flight, physics of ionized plasma,
theory of probability, mathematical modeling, and computer visualization, theory of heat conduction (line 2). The
results obtained (line 1). The study shows that a magnetohydrodynamic interaction of magnetized spacecraft
entering the Earth dense atmosphere by a magnetic parachute results in two effects:a decrease in a convective
heat flow by 60% at a critical point of a blunted surface of the rigid body and more 80% in the periphery section of
the rigid body; the body acceleration using its magnetic field. Basic regularities of a dynamic interaction between
the magnetized spacecraft and a rarified plasma are first studied simulating the spacecraft motion in the
ionosphere plasma at speeds from 800km to 1000km and in the solar wind plasma. It is demonstrated that the
plasma injection into the cavity of the mini-magnetosphere can increase the resistance force (thrust) 2-3 times in
comparison with the empty mini-magnetosphere. The use as a whole of the mini-magnetosphere can increase the
spacecraft resistance force (thrust) 7-10 times in comparison with the unmagnetized spacecraft through flow of a
rarified plasma. Line 2: mathematical models of the dynamics of an electrodynamic space tether system are
analyzed, built, and in progress to determine a possibility of creating a high-efficient device for passive removal of
space debris from LEO. Basic special features of the dynamics of the electrodynamic space tether system in LEO
are analyzed, and recommendations are made to calculate force interactions between a small experimental space
tether system and the environment and the dynamics of the system. The study shows that special features of
interactions between the electrodynamic space tether system and the environment and its dynamics require full-
scale testing. Recommendations for deploying a small experimental space tether system are made, and the results
of studies in special factors of interactions between the system and the environment are generalized. Applications:
fluid mechanics, plasma electrodynamics, spacecraft design (line 1); space studies, dynamics of space systems (line
2).

Inpexkc YIK: 629.78.086; 629.78.072 /.077, 533.95; 629.7

Koau TemaTHYHHUX PYOpPHK: 89.23

KepiBHHUKH po6OTH

Bsacue IlpizBuuie Im's I10-0aThKOBI: Illysanos Banentun OnekciitoBuy; Annatos Anatosniit [lerposuy
HayKkoBuii CTyIiHb:

BueHe 3BaHHS:

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszga HTII ykpaiHCBKOIO: 3a HanpsamoM 1. 3akOHOMIPHOCTI AMHAaMIYHOI B3aeMojii HamarHigeHoro KA 3
IIOTOKaMM PO3PiJIKEHOI I71a3MU. 32 HANIPSIMOM 2. 3aKOHOMIPHOCTI IMHAMIKY €JIEKTPOLMHAMIYHOI KOCMIYHOI
TPOCOBOi CUCTEMMU [1JI1 BU3HAYEHHS MOXKJINBOCTI CTBOPEHHS BUCOKOE(EKTUBHOTO IIPUCTPOIO [1JIs1 IACUBHOTO

BiIBOJly KOCMIYHOT'O CMITT$ 3 HU3bKMX HaBKOJIO3€MHUX OPOiT.

Hazpa HTII aHrsi#chbKoIO: Line 1. The regularities of a dynamic interaction between the magnetized
spacecraft and a rarified plasma Line 2. The regularities of dynamics of electrodynamic space tethered systems to
determine the possibility of a highly effective device for passive removal of space debris from low Earth orbit.

HTII, sixy nepezn6a4asiocsi CTBOPUTH:
Ipuyunu, yepes siki HTII we 0yJi0 cTBOpeHo:
OTpumaHi pe3ysIbTaTH:

T'any3s 3acTocyBaHHS: 72.19

PeecTpariifiHuil HOMep KapTKH Te€XHOJIOT1i:

Omnuc HTII: 3a nanpamom 1. Briepiie 10CiIpKeHO OCHOBHI 3aKOHOMIPHOCTI MHAMIYHOI B3a€MO/Iii HAMarHi4eHoro
KA 3 norokamu po3pii>keHoi IJ1a3MH1 32 YMOB MOZEJIIOBAaHHS iX pyxy B ioHOC(epHii y1a3mi Ha Bucorax Big 800 o
1000 kM Ta y ms1a3Mi COHSIYHOTrO BiTpy. [loKa3aHo, 1110 BAYB I1J1a3MU Y KaBepHY MiHi-MarHiTocdepu 103BoJise
301IBLIINTY CUITY OTIOPY (TATY) B 2 - 3 pa3y y NOPiBHSHHI 3 TOPOKHBOIO MiHi-MarHirocdepoio. B nisomy
BHMKOPHMCTaHHS MiHi-MarHirocgepu no03Boisie 30ibNATH cUity onopy (Tsiry) KA B 7 - 10 paziB y IOpiBHSHHI 3
"HeHamarHiveHUM" KA B noroni po3pigkeHoi nna3mu. Pe3ysibTaTi MOXYTh OyTH BUKOPUCTaHI IPU po3pooLi,
[IpOEKTyBaHHi Ta ekcrnyaranii MI'JI-cucreM A1 KepyBaHHS PYyXOM IEPCIEKTMBHUX KOCMIYHUX anapariB IMPOKOTO
KJlacy Ta Ipu3HaYeHHs. 3a HanpsaMoM 2. [IpoBesieHo aHai3, po3poOKy i pO3BUTOK MaTeMaTUYHUX Mojesel
IVHAMIK{ €JIEKTPOIMHAMIYHOI KOCMIYHOI TPOCOBOI CUCTEMMU [1J151 BU3HAYEHHSI MOXKJIMBOCTI CTBOPEHHS
BHCOKO€(EKTUBHOTO IIPUCTPOIO 11711 MACUBHOTO BiJBOy KOCMIYHOT'O CMITTS 3 HU3bKUX HAaBKOJIO3E€MHUX OpOiT. Ha

OCHOBI 11bOT0 MPOBELIEHO aHAJi3 OCHOBHUX OCO
ConiaibHO-eKOHOMIYHA cnpsamoBaHicTe HTII:
Bnyins HTII Ha moBKiJjs:
BrnpoBags>keHnHs HTII: He snposamxero
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 2016
3aKkiHYeHHs eTamy:
Crno>KuBavi NPOAYKIIii: nifnpremMTcBa KOCMIYHOI ramysi
IlepcrieKTHBHI PUHKH: VkpaiHa, kpainu CHJI
XapakTep criBpoGiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0GCAT iIHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HagaBHicTb 6i3Hec-IJIaHY:
TexHiKO-eKOHOMiYHe OOrpyHTYBaHHS:

IloTeH1iaIbHUE O0OCST IIPOJAIKY, THC. TPH..



OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):
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