O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0223U001621

Jep>kaBHUH peecTpauiliHUI HOMeEP: 0120U102254

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 01-02-2023

II. Etran BukoHnauus JiP
Homep erany: 3

Ha3sBa eTamny. TeopeTuyHe Ta €KCIIEPUMEHTAJIbHE IiATBEPAKEHHS NEPCIEKTUBHOCTI 3aCTOCYBaHHS

KOMOIHOBaHOTO METOJY BifiB€I€HHS 00’€KTiB KOCMiYHOTO CMITTS 3 HU3bKHUX HaBKOJIO3EMHUX OPOIT
IToyaTok eramy: 01.2022
3aKkiH4YeHHs eTamy: 12.2022

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (260 ITIB ¢izuyHOi 0c00H): [IHinpoBCHKMI HaLiOHAbHUIA

yHiBepcuTeT iMeni Onecs 'oHyapa
Kopg 3a €IPIIOY: 02066747

Micqesﬂaxo,u)KeHHﬂ: npocnekt 'arapina, 6yz. 72, M. [Ininpo, [JHinposcekuii p-H., [JHinponeTpoBchKa 0611.,
49010, Ykpaina

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu
InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tene(bou: 380563749800, 380563749850

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK

Ykpainu

Kog, 3a EJPIIOY: 38621185

Micuesnaxo,szeHHa: npocnekt I[lepemoruy, 6yz. 10, M. Kuig, 01135, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380444813221

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: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kop, nporpamuoi kiaacudikarnii BuzaTKiB i KpeagurysBaHHs (KITKBK): 2201040

dakTHuHHi 006car ¢piHaHCYBaHHS (THC. I'PH.). 864.736




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

TeopeTnyHe Ta eKCIIEPUMEHTAJIbHE OOIPYHTYBaHHS aBTO(MAKHUX CUCTEM BiIBEICHHS KOCMIYHMX 00'€KTIB 3

HM3bKMX HABKOJIO3EMHUX Op6iT

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Theoretical and experimental substantiation of an autophage systems for deorbiting of space objects from low
earth orbits

Pedepat yKpaiHCBKOIO:

OO6’exT mocnimyKeHb — IePCHEKTUBHI CUCTEMU i IPOLeCU BifiBeIeHHS 00 €KTiB KOCMIUHOTO CMITTS 3 HABKOJIO3€MHUX
op6iT. MeTa pob0TH — TEOPETUYHE 11 €KCIIEPUMEHTAJIbHE OOI'PYHTYBAaHHS CUCTEM €(DEKTUBHOIO BiIBE€JJ€HHS 00 €KTIB
KOCMIiYHOTO CMITTS 3 HU3bKHX HAaBKOJIO3EMHUX 0p6iT. OCHOBHUMH METOAMU [OCIIiIKEeHb € aHAJIITUYHO-
PO3PaxyHKOBUII Ta €KCIIEPUMEHTaNbHMIA. HaZlaHO HayKOBe OOI'PYHTYBaHHS 6a/liCTUYHOTO IPOEKTYBAHHS
KOMOIHOBAHOTO BilBE€JJ€HHS BEJIMKOrabapUTHUX KOCMIYHUX OO'€KTIB 3 HU3bKUX HAaBKOJIO3EMHUX OPOIT,
BMKOPHCTOBYIOYM a€POJIMHAMIYHI BITPMJIbHI IPUCTPOI Ta ABUTYHU 3 6araTopa3oBUMM BMUKAHHSIM. BusHaveHi obsacTi
110r0 3aCTOCYBaHHS Ta IOKa3HMKU €(PEeKTUBHOCTI. KoperyBaHHsM 6ajliCTUYHUX TapaMeTpiB BXOAY 06'€KTiB
KOCMIYHOTO CMITTS B aTMOC(epy I10Ka3aHO, 1110 KOMOIHOBaHUI MeTOoJ, 3abe3Ieuye ixX TernjioBe 3HUIEHHS B
armocdepi 3emi. Tako>k 06IPYHTOBAaHO MO>KJIMBICTb peasisallii aBTO(paKHUX PAKET 3 ypaxyBaHHSIM 0COOJIUBOCTEN
po60TH ii IBUTYHA, TEOPETUYHO Ta €EKCIIEPMMEHTAJILHO [OBEIEHO iX IepeBary MopiBHAHO 3 iHmMuMU. HaykoBa
HOBM3HA OTPUMAaHMX PE3YJIbTaTiB MOJIArae B TOMy, 110 BIIEPLIE CUHTE30BAHO METOJ, KOMOIHOBAaHOTO BilIBE[I€HHS
BEJINKOrabapUTHUX 00'€KTiB KOCMIUHOIO CMITTS 3 HU3bKUX HaBKOJIO3€EMHUX OPOIT, SIKUI1 BpaxoBye 0COOJINBOCTI
€JIEKTPOPaKETHOI IBUTYHHOI YCTaHOBKU SIK aKTMBHOTO 3aCO0Y BifiBe[IeHH: i 3a6e31e4ye 3a7aHi CTPOKU iCHYBaHHS B
YMOBaxX JUHAMIYHOI 3MIHU COHSIYHOI aKTUBHOCTI. ba301o 111 BUKOHAHHS LOCIIII)KEHb € TEOPETUYHI Ta
€KCIIEpUMEHTAJIbHI HaIlPall0OBaHHS aBTOPIB 3 [IMTaHb BUKOPUCTAHHS €JIeKTPOPAKETHUX JIBUTYHIB, IOOYL0BU
aKTUBHMX CUCTEM BiJJB€JIEHHSI KOCMIUHMX 00'€KTIB Ta MOXJIMBOCTI 3aCTOCYBaHHS 1181 i X 3aMyCKYy aBTOPaKHUX
pakeT-HoCiiB. Cdhepa BUKOPUCTaHHS — PAaKETHO-KOCMiYHa TexHiKa. ABTO(akHi CUCTEMHU BifiBeleHHSI KOCMIYHUX
00’€KTiB MOXKYTb OyTH PEKOMEH/IOBaHi 7151 IIJIaHYBaHHS 1 3[1iiCHEHHS JOCJIiI)KEHD 3 IPOOJIEMU OYUILIEHHSI HU3bKUX

HAaBKOJIO3EMHUX OPOIT Y paMKax KOCMiYHOi Iporpamu YKpaiHu Ta IHUPOKOTro KOMEPLiTHOTO 3aCTOCYBaHHS.

Pedepar aHIJIiHCBKOIO:

Object of research - perspective systems and processes of de-orbiting the objects of space debris from earth
orbits. An aim of research - theoretical and experimental substantiation of systems for effective de-orbiting of
space debris objects from low earth orbits. The basic methods of research are an analytically-calculation and
experimental. The scientific ground of the ballistic planning of the combined de-orbiting of large-size space
objects from low earth orbits using the aerodynamic wind-driven devices and engines with the frequent including
is given. Its application domains and indexes of efficiency are certain. By adjustment of ballistic parameters of
entrance the objects of space debris, in an atmosphere is shown that the combined method provides their thermal
elimination in the atmosphere of Earth. Marketability of autophage rockets is also reasonable taking into account
the features of work of its engine, in theory and experimentally their advantages are well-proven by comparison to
other. The scientific novelty of the got results consists of that the method of the combined de-orbiting of large-
size objects of space debris from low earth orbits that takes into account the features of the electric propulsion
system as active means of de-orbiting and provides the set terms of existence in the conditions of dynamic
changes of sunny activity. A base for implementation of researches are theoretical and experimental works of
authors on questions of the use of electric engines, constructions of the active systems of de-orbiting of space
objects and possibility of application for their start of autophage launch vehicles. A purview is a space-rocket
technique. Autophage systems of de-orbiting of space objects can be recommended for planning and realization of



researches on issue of cleaning of low earth orbits within the framework of the space program of Ukraine and
commercial wide use.

Inmexc YIK: 629.76 /.78.002.3, 629.78

Koau TemMaTHYHHUX PYOPHK: 55.49.07

KepiBHHUKH po6OTH

BiacHe IIpizBuie Im'sa I10-6aThKOBI: [IpoHs Mukosia MuxaityioBud
HayKoBHH CTYIiHB: 1. T. H.

BueHe 3BaHHS: npodecop

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamuist:



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

Ha3zsa HTII ykpaiHCBKOIO: KomMGiHOBaHMIT METOZ, BiIBO/Y BEJMKOraGapUTHUX KOCMIYHUX 06 €KTIB i3

3aCTOCYBAaHHSM €JIEKTPOPAKETHOI I BUTYHHOI YCTAaHOBKU

Hazpa HTII anri#icbKor0: Combined de-orbiting method of large-size space objects with using an electric

propulsion system

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

T'asy3s 3aCTOCYBaHHS: 72.1. [JoCimKeHHs i1 eKCIIePUMEHTAIbHI PO3PO6KH Y cepi PHUPOAHUYHK i TEXHIYHUX

HayK
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: Po3po6iieHo npuHIuIoBy CXeMy BifIBOJY, KA BpPaXOBYE OCOGIMBOCTI BUKOPUCTAHHS
€JIEKTPOpPaKeTHOI ABUTYHHOI ycTaHOBKU (EP/IY), Ta METOOMKY BU3HAUY€HHS il TapaMeTpiB, TaKuX SIK MiHiMajibHa
CyMapHa HMIBUAKICTb i MOMEHT Yacy [I0YaTKy [polecy BifiBoay, 1o 3abe3neydye ii JocsrHeHHs. 3allporoHOBaHa
METOJIMKa BPaxOBYe BILJIUB HA IIPOLIEC BifiBeleHHS O6alicTUYHOro KoedillieHTa 06eKTa KOCMIYHOTO CMITTSl, BUCOTH
[IOYATKOBOI OPOITH i (Pa3y COHSYHOI aKTUBHOCTI B MOMEHT ITOYATKY BifBoAy. TaKoXX BUPIMIYIOThCS IUTAHHS YaCOBUX
00ME>KeHb 11070 PO3PALy aKyMyJISITOPHOI 6aTapei, TPOCTOI0 Ha Yac 3apsiKU aKyMyJISTOPHOI 6aTrapei i1 akTHBHOI
poboTu cucteMu KepyBaHH4. [lepeBaramu BukoprcTanHs EPJIY nopiBHSIHO 3 XiMiYHOIO PaKETHOIO ABUTYHHOIO
YCTaHOBKOIO € MEHIIIi rabapuTHO-MAaCOBi XapaKTEPUCTHKY, IPOCTOTA BUTOTOBJIEHHS ¥ €KCILTyaTallii, BUCOKa
HaiHICTh, MOXKJIMBICTb 6araTOKPATHOTO BMUKAHHSI, MEHII €He-PreTUYHi BUTPaTH, BULIE (HA TIOPSAIOK i Gisble)
3HaYEHHS NUTOMOro iMnysbcy. CymapHa MBUAKICTb, 110 3a0€31e4ye BilBeeHHs 3 BUKopucTaHHIM EPIY, y
cepegHboMy Ha 10 % BUILA, HIK 3 BUKOPMCTAHHAM XiMIYHOI PaKeTHOI IIBUTYHHOI YCTaHOBKU.BpaxyBaHHS AMHAMIYHO
3MiHIOBaHOI BEPXHbOI aTMOChepu 3eMJli Ta BUOGip cxemu BMUKaHHs EPJIY 003BOsSTh 30iliICHUTU BiiBEEHHS B

33/laHNI TepMiH Ta MiHiMi3yBaTu BUTpaTH najuBa, HEOOXiTHOTO Ha peasi3aliio IpoLecy BinBegeHHs.
ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toninmenns crany HaBKOJIMIIHBOTO CEPENOBUIIA
Bnyins HTII Ha moBKiJjs:
BnpoBagskeHHs HTII: Briposamkeno
ITpakTuyHa peasnizanis HTTI

IToyaToK eTamy:

3aKkiHYeHHs eTamy:
Crno>kuBavi NPOAYKILii: [TixnpuemcTBa pakeTHO-KOCiYHOi Texuiku, JIIT KB "TliBnenHe"
IlepcneKTHBHI PHHKH: YkpaiHa, Kutait
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):

JopaTtkoBa iHdpopmamist:
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