O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0214U008121

Jep>kaBHUH peecTpauiliHUI HOMeP: 0114U003613

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 21-07-2014

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: JlocnimkeHHs 0cOGIMBOCTEN | MeXaHi3MiB KepyBaHHS OpPGITaTbHUM PYXOM KOCMIYHUX araparis B
cepenoBulli, siKe NPOBOAUTL CTPYM. Etamn 1 - "MopestoBaHHS JUHAMIYHUX IIPOLIECIB B3a€MO/Iii KOCMIYHUX anaparis
i3 ITy4YHOO0 MarHiTocepoo Ta e1eKTPOINHAMIYHOI KOCMIUHOI TPOCOBOI CUCTEMHU 3 IJIa3MOI0 i0HOChEpH Ta

COHSIYHOTIO BIiTPY"
IToyaToK eramy: 02.2013
3akiHyeHH4 eTamy: 12.2013

Buz 3BiTHOr0O AOKYMEHTA: OCTaTOYHMIA 3BiT

II1. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (a60 ITIB ¢i3zmyHOi 0CO0H): [HCTUTYT TEXHIYHOI MeXaHIKK

HaujonanbHoi akagemii Hayk YKpainu i Jlep;KaBHOro KOCMIYHOTO areéHTCTBa YKpaiHu
Kopg 3a €IPIIOY: 05539962

Micue3Haxoa KeHHSI:

dopma Bi1acHoCTI:

Cdepa ynpaBiiHHS: HaujoHanbHa akaziemist HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Po3mip opranisairii:

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

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



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

dakTHyHHi 06car ¢piHaHCYBaHHS (THC. IPH.): 249.994




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocninKeHHs 0CO6IMBOCTEN i MeXaHi3MiB KEpYBaHHS OpOiTaIbHUM PYyXOM KOCMIUHHUX alrlapariB B CEPELOBUIL, SIKE
poBOAVUTEL CTPYM. ETar 1 - "MogenoBaHHS IMHAMIYHUX [IPOLIECIB B3a€MO/Iil KOCMIYHMX araparis i3 ITy4HOIO

MarHiTocepoio Ta eJIeKTPOAUHAMIYHOI KOCMIYHOI TPOCOBOI CUCTEMH 3 IJIa3MOI0 iOHOC(EPU Ta COHSYHOTO BIiTPY"

Ha3zBa po6oTH aHTIJIilICbKOIO:

Study of features and mechanisms for the control of spacecraft orbital motion in a conducting medium. Stage 1 -
"Modeling of dynamic processes of interaction between spacecraft and artifical magnetosphere and between
electrodynamic space cable system and plasma of ionosphere and solar wind"

Pedepat ykpaiHCbKOIO:

O6'eKT NOCIIIPKEHHS - 32 HAIIPSIMKOM 1: "HamarHiyeHe" TBEp/e Ti/IO i3 ITY4YHOIO MarHirocepoio y HaI3ByKOBOMY
MOTOL PO3PiIKeHOI My1a3MK; 32 HAIIPSIMKOM 2: IMHAaMiKa €JIEKTPOIUHAMIYHOI KOCMiYHOi TPOCOBOI cucTemMu MeTta
IIOCTIiIKEeHb - 33 HAaIIPSIMKOM 1: BUSIBJIEHHSI OCOOJIMBOCTEN Ta MeXaHi3MiB MarHitorinpoauHamiynoi (MI'IT) B3aemoqii
KocMiyHoro anapara (KA) i3 mry4Hoo Mar"iroc@eporo y HaJi3ByKOBOMY IOTOLLi pO3PiIpKeHO] IIJ1a3My; 33
HaIpPSMKOM 2: pOo3pO0Ka 1 pO3BUTOK MaTeMaTUYHUX MOJeJiel TMHAaMIKU eJIeKTPOIMHAMIYHOI KOCMiYHOI TPOCOBOI
CHCTEMHU 115 BU3HAUEHHSI MOXJINBOCTI CTBOPEHHS BUCOKOE€(PEKTUBHOTO IIPHCTPOIO 17151 IACUBHOI'O BiiBEeHHS
KOCMIYHOTO CMITT$ 3 HU3bKUAX HaBKOJIO3EMHUX OPOIT.. MeToau fociikeHHs - Pi3snyHe MOJIe/II0BaHHS,
iH(popMaLifIHO-aHANITUYHNUN, METOOY TEOPETUYHOI MEXAHIKM I MEXaHiKU KOCMIYHOTO N0JIbOTY, (i3uKM i0HI30BaHOI
IJ1a3MU, TEOPii iIMOBIPHOCTI, MATEMAaTUYHOTO MOZEJIIOBAHHS 1 KOMII'IOTEPHOI Bidyanisanii. OTpuMaHi pe3ynbTaTi. 3a
HaIIPSIMKOM 1: €KCIIEPMMEHTAJILHO [TOKA3aHO, L0 B riIep3ByKOBOMY IIOTOL PO3PiIyKEHOI I71a3MH 32 JJOITOMOT 010
BJIACHOTO MArHiTHOTO I0JIs1 TBEPAOTO Tilla MOXYTb OyTU peasli30BaHi CTPYKTYpU IIPOCTOPOBOTO PO3INOLLTY
3apsKEHUX YaCTOK i €JIeKTPUYHUX CTPYMIB, 61M3bKuX 10 Mogeni UYanmeHa - Peppapo. KopekTHiCTb BUMipIOBaHb
PO3IMO/iNy TOKIB Ta 3apSIPKEHNX YaCTOK [JIa3MU B MOJI€JIbHOMY €KCIIEPUMEHTI MiATBEPIPKEHO ABOIIIKOBOIO
CTPYKTYPOIO IPOCTOPOBOTO PO3IO/iNy €JIEKTPOHIB y NOJISIPHil ioHOCdepi, sIKi BUMIPIOIOTbCS anapaTypoto ITM
HAHY i IKAY Ha op6iTi KA "Ciu-2". EkciepMeHTaIbHO MiATBEPIPKEHO MOXKIIUBICTb €(PEKTUBHOTO KepyBaHHSI MI']] -
B3a€EMO/Ii€I0 TBEPAOTO Tijla 3 HAI3BYKOBMM IIOTOKOM PO3PiJIKE€HO] M1a3MH 3a JOIIOMOTOI0 BJIACHOTO MAarHiTHOTO
I10J1s1 Ta IITY4YHOI MarHirocepu. OBrpyHTOBAaHO MO>KJIMBICTh KEPYBaHHS PyXoM (rajlbMyBaHHS ab0 IIPUCKOPEHHSI)
TBEPAOTO Tijla 3aBASKU "MarHiTHOMY Mapycy" py HEHYJILOBIN a€POAMHAMIYHIN AKOCTI. 3a HAIIPSIMKOM 2:
3alPOIIOHOBAHO MOJIEJIb YPAaxXyBaHHs BArOMOCTI TpOCa IIPU PO3rOPTaHHI KOCMIYHOI TPOCOBOI CUCTEMH, IO [NO3BOJISIE
3[iMICHIOBATH JOCIIIIKEHHS HOBUX CXE€M PO3rOpTaHHS. BaKIMBUM iHCTPYMEHTOM aHaJi3y camoi Mozesi i
(daxTOpOM, LI0 CIPOILLYIOTh BUOID ii MapaMeTpiB, € po3pobiieHa 3a 3BiTHUI N1epiof, Iporpama Bidyasisauii pyxy
Tpoca. BusHayeHO Hel0JIiKY 3arayIbHONIPUMHATOI MOJIEJI B3a€MOIii €JIEKTPOAMHAMIYHOI KOCMIYHOI TPOCOBOI
CHCTEMHU i3 CepeJIOBUILEM i 3alIpOIIOHOBAHO MOJEJIb PO3PAXYHKIB CTPYMY, L0 30MPAETHCS MAJIOIO [1aCUBHOIO
€JIEKTPOAMHAMIYHOIO TPOCOBOIO CUCTEMOIO, HA OCHOBI 30HJIOBUX MOJEJIEN. 3alIPOIIOHOBAHO MOJIEJIb TUHAMIKY, IO
onucye op6iTasbHUM i BITHOCHUI PyX CUCTEMU 3 YPaxyBaHHSIM OCHOBHUX 30YPIOIOUMX BILINBIB. PO3p0o6ieHo
CIIPOILEHY MAaTEMAaTU4YHY MOJEJIb, 110 AO3BOJISIE 31iMICHIOBATYA PO3PAXYHKU 1 OLEP>KyBaTH OL[iHKM 4acy
HepyNHYBaHHS KOCMiIYHOI TPOCOBOi CUCTEMH i3 MOHOBOJIOKOHHUM i JBOBOJIOKOHHUAM TPOCOM. ['asy3b 3aCTOCYBaHHS
- 3a HanpsIMKOM 1: MexaHiKa piguHu, rasy i naa3mu, pe3yabTatd podboTu pusHadeHo 1t MI'J] - kepyBaHHs
nos1boToM KA B ioHOC]epi a60 MiXKIJIaHETHOMY KOCMIYHOMY TIPOCTOPI; 32 HAIIPSIMKOM 2: M€XaHiKa KOCMIYHOTO

TI0JIBOTY.

Pedepar aHI1iliChKOIO:

Object of research - direction 1: "magnetized" solid body with an artificial magnetosphere in a supersonic flow of
rarefied plasma; direction 2: the dynamics of space electrodynamic tether system. Purpose of research - direction
1: to study the characteristics and mechanisms of the magnetohydrodynamic (MHD) interaction between the



spacecraft and the artificial magnetosphere in a supersonic rarefied plasma flow; direction 2: design and
development of mathematical models of the dynamics of space electrodynamic tether system to determine the
feasibility of creating a highly effective device for passive deorbit of debris from low earth orbits. Method of
research - physical modeling, informational and analytical, methods of theoretical mechanics and space flight
mechanics, ionized plasma physics, probability theory, mathematical modeling and computer visualization.
Obtained results. Direction 1. It was shown experimentally that structures of the spatial distribution of the charged
particles and electric currents similar to the Chapman-Ferraro model can be reached in the hypersonic flow of
rarefied plasma with the aid of the solid body's magnetic field. The correctness of the measurement of currents
and charged plasma particles in the model experiment was confirmed by the existence of two-peaks structure of
the spatial distribution of electron density in polar ionosphere, that has been measured on the spacecraft "Sich-2"
using the equipment of the ITM of NASU and SSAU. The possibility of effective control of MHD interaction
between solids and supersonic flow of rarefied plasma with the aid of own magnetic field and artificial
magnetosphere has been confirmed experimentally. The possibility to control the movement (acceleration or
deceleration) of solids using "magnetic sail" with a non-zero aerodynamic quality has been proved. Direction 2.
Designed a model accounting weighting tether in deployment of space tether systems that allow for the study of
new deployment schemes. An important tool for the analysis of the model and a factor that facilitates the choice of
its parameters, is designed for the reporting period the program for visualization tether's movement. Identified
deficiencies generally accepted model of the electrodynamic interaction of space tether system with the
environment, and the model for calculation of current harvested small passive electrodynamic tether system on
the basis probe models. Designed a model of the dynamics, describing the orbit and relative motion of the system
with the main disturbances. Developed a simplified mathematical model, which allows to perform calculations and
to obtain estimates of the time undefeated space tether system with mono- and dual fiber tether. Scope of
application - direction 1: mechanics of fluid, gas and plasma; the results are intended to be applied to the MHD
control of the spacecraft flight in the ionosphere or interplanetary space; direction 2: Scope of application -
spaceflight dynamics.

Inmexc YIK: 533.95, 533.95; 629.7

Koau TemaTHYHHUX PYOPHK: 29.27.29

KepiBHuUKH po6oTH

BiacHe IIpizBuie Im'sa I1o-6aThKOBI: Illysanos Basentun Onekciiioud; Anmartos AnaTotiii [TeTposuy
HaykoBH# CTyIiHb:

BueHe 3BaHHS:

InenTudikarop ORCID ID:

HoparkoBa indopmamnist:



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

Haszsa HTII ykpaiHCBKOIO: 3a Hanpsmom 1. HoBa meTonuka epextusroro MI'J] - kepyBaHHS pyxom KA 3a
IOTIOMOTOI0 IITYYHOI MarHitocgepu ("Mar"iTHoro napyca"). 3a HarpsaMom 2. MareMaTu4Hi MOZeJi JUHAMIKU
€JIEKTPOJMHAMIYHOI KOCMIYHOI TPOCOBOI CUCTEMH [J151 BUBHAYEHHSI MOKJIMBOCTI CTBOPEHHSI BUCOKOE(EKTUBHOTO

IIPUCTPOIO 7151 TACMBHOTO BiIBOJY KOCMIYHOI'O CMITTSI 3 HU3bKUX HABKOJIO3€MHUX OPOIT.

Hazpa HTII aHrsi#chKoI0: Direction 1. New method of effective MHD-control of spacecraft motion using
artificial magnetosphere (" magnetic sail"). Direction 2. Mathematical models of the dynamics of space
electrodynamic tethered systems to determine the possibility of a high-performance device for passive deorbit of
debris from low Earth orbit.

HTII, axy nepenba4asiocsi CTBOPHUTH:
IIpuunnn, yepe3s saki HTII He Oysi0 cTBOpeHO:
OTpumaHi pe3yJsIbTaTH:

l'asy3s 3acTocyBaHHS: 72.1; 51.2
PeecTpanifiHuil HOMep KapTKH T€XHOJIOT1ii:

Omnuc HTII: 3a nanpamom 1. HoBa metozuka edextusroro MI'J] - kepyBaHHs pyxom KA 3a 0MOMOroo mryqHoi
MarHitocdepu ("MarHiTHOro napyca"), Iy CTBOpIO€ BjlaCHe MarHiTHe mnose 6is nosepxHi KA y Hai3ByKOBOMY
IIOTOLi PO3PifKeHO] 171a3Mu (11J1a3Ma COHSYHOTO BITPY Y MiXKIIJIaHETHOMY IIPOCTOpi Ta ioHOCcdepHa niazma).
diznyHe MopeI0BaHHS TPOBOMIIOCS B 1aDOPAaTOPHUX YMOBAax Ha IIJIa3MoJleKTpoguHaMmiyHoMy cteHzi ITM HAHY i
JKAY, BjlacHe MarHiTHe I10JIe MOJEJI CTBOPIOBAJIOCH 3a JOITOMOTOI0 COJIEHOIAA i ITOCTIMHOIO MATrHITy, BUMIPIOBAaHHS
€JIEKTPUYHOTO CTPYMY POBOAUIIOCS 32 IONTOMOTOI0 IMJTIHAPUYHOTO €JIEKTPUYHOTO 30H4a. 3a HallpsIMOM 2.
MaremaTryHi MOAEJIi AMHAMIKY €JIEKTPOAUHAMIYHOI KOCMIYHOI TPOCOBOI CUCTEMU 1JIS1 BUSHAYEHHS MOXKJIMBOCTI
CTBOPEHHS BUCOKOE€(EKTMBHOTO IPUCTPOIO [1J1s1 NACUBHOTO BifJBOAY KOCMIYHOTO CMITTS 3 HU3bKAX HaBKOJIO3EMHUX
OpOiT, sIKi pOo3p006JIEHO 3 BUKOPUCTAHHSIM: MOJI€JIi ypaxXyBaHHS BarOMOCTI TPOCa MPY PO3TOPTaHHI KOCMIYHO]
TPOCOBOI CUCTEMUY, SIKA TO3BOJISIE 3MAIMICHIOBATH JOCJIIJI)KEHHSI HOBUX CXE€M PO3TOPTaHHS; MOJIEJi pO3PaxyHKiB

CTPYMY, 110 36MPAETHCS MaJIOIO IIACUBHOIO €
ConiaibHO-€KOHOMIYHA cnpsamoBaHicTe HTII:
BnyiuB HTII Ha moBKiJjjisa:
BnposapaskeHHst HTII: He snpoBamkeHo
ITpakTuyHa peasnizanis HTTI
ITouaTok eramy: 2016
3aKiHYeHHs eTamy:
Crno>kuBavi NpoAyKiii: HAHY, TKAY
IlepcneKTHUBHI PHHKH: VkpaiHa, Pocis
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJaIOTHCS iHBECTOPY IIiCJIs 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:

TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:



IloTeH1iaIbHUI 0OCAT IIPOJASKY, THC. TPH..

OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoaaTtkoBa iHpopmamnist:

IX. Bi6siorpadiuHuii onuc

X. 3aKJII0YHI B1IOMOCTI

KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0CiO-BUKOHaBILiB
Anmaros A.IL
Hynuuk O.B.
Kouyb6eii I'.C.
Kynarin C.M.
Jlazy4yeHkoB [JI.M.
Hocikos C.B.
[Tupoxxenko O.B.
[Tucemenuu M.I.
Piznnuyenko M.IL.
Ckopik O.[1.
Ckinouka JLI.
Toxkmak M.A.
Xpamos [1.0.
[llysasnos B.O.
[lyninosa JI.M.
SAumynenko AT

BignoBigasbHUIH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB
Tenedon

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLio HayKoBoOi

OisIJIbHOCTI

[Innunenko Ouier BikTopoBruY
I. T. H., 05.07.05




