O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0223U001449

Jep>kaBHUH peecTpaniliHuI HOMeP: 0120U102322

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 28-01-2023

II. Etran BukoHnauus JiP

Homep erany: 3

Ha3sBa eramny: IlopiBHsuibHUMIT aHAII3 MIKDOCTPYKTYP IOBEPXOHb MicsIis i acTepoizis.
IToyaToK eramy: 01.2022

3akiHYeHHs eTamy: 12.2022

Bupz 3BiTHOTO AOKYMEHTA: OCTaTOYHUM 3BIT

I11. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMEeHYBaHHS IOPHAUYHOI 0coou (a00 ITIIB ¢i3myHOi 0c00H): XapkiBchKuil HALLIOHATLHUIA

yHiBepcurteT iMmeHni B.H. Kapa3sina

Kopg 3a €IPIIOY: 02071205

Micuesnaxo;pKeHHﬂ: mangaH CBo6onu, 4, M. XapkiB, XapkiBcbkuil p-H., XapKiBcbKa 0671., 61022, Ykpaina
dopma ByracHoOCTI:

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

Inentudikarop ROR: He zacrocosyerbcs

Po3mip opranisamii:

Tenedon: 380577051247

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

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

Ykpainu

Kog, 3a EJPIIOY: 38621185

Micuesnaxo;pxeum:: npoct. [Tepemory, 10, m. Kuis, KuiBcbka 061., 01135, Vkpaina
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: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

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

dakTuuHHi 00car ¢piHaHCYyBaHHS (THC. IPH.): 965.685




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

diznyHi B1aCTUBOCTI PEroJiTiB NOBEpXOHb Tis1 COHSYHOI cUCTEMU.

Ha3sBa po6oTH aHIJIilICbKOIO:

Physical properties of planetary regoliths of Solar system bodies.

PedepaT ykpaiHCbKOIO:

[TpoBenenuii aHaTi3 HASIBHOTO O6CATY JAaHUX KOCMiYHOI op6iTanbHOi ciekTpodoToMeTpii A1 actepoizis (101955)
Benny, (162173) Prory, sinpa komeTu 67P /Churyumov-Gerasimenko oTpumanux kocmiyHuMu anapatamu OSIRIS-
REx, HAYABUSA-2 ta Rosetta. [TokazaHo, 1110 3aCTOCyBaHHs MeToy (Ga30BUX BiIHOIIEHb JO [I0BEPXOHb MaJIMX 32
pO3MipaM Tisl (COTHI METPIB - Nepli KiTOMETPH y JiiaMeTpi), PETOJIT IKUX CYTTEBO BifIpi3HIETHCS Bifl pEroiTy
Mica14 3a po3nofizioM YaCTUHOK 3a PO3MipaMu, Ta BUPI3HAETHCA BiICYTHICTIO YaCTMHOK MiKPOHHUX PO3MIpiB,
noTpebye HaJ3BUYaHO TOYHOTO BpaxyBaHHs Tonorpadii, i3 nepexonom Bif Monesi peabedy 10 MOoJiesiell OKpeMUuX
KaMEeHIB, aJpke came KaMiHHS € JOMiHyI0uMM eJleMeHTOM MiKpopesbedy Lux Tisl. [IpoaHanisoBaHo BIIJIMB PO3MIpY
3€pEeH MiCSIYHOTO PEroJliTy Ha NOBEiHKY (pa30BOi KpUBOi, BUKOPUCTOBYIOUM JaHi KAPT PO3MNOIiNy CEPEIHbOTO
PO3Mipy 3epeH peroJiTy, OTPMMaHOro 3a JaHMMU CIIOCTepesKeHb JIiHIHOI nosspusaLii Ta GOTOMETPUIHUX JAHUX
LROC WAC y criektpanbHOMy KaHaii 0.604 Mkm. [TokasaHo, 110 B MeKax NOXMOOK CIIOCTEPE’KHUX JAaHUX B 00J1aCTi
0o - 60 Haxui $a30Boi 3aJ1€KHOCTI HE KOPEJIoE i3 iaMeTPOM 4aCTHHOK, y Aiana3oHi 1o 200 (pazoBa KpuBa CYTTEBO
KOHTPOJIIOETHCSI JIMILIE PiBHEM aibbeo. 3p06JIeHO BUCHOBOK, 10 BILJIMB KOT€PEHTHOTO 3BOPOTHOTO PO3CilOBAaHHS
MiXX OKpEeMUMU YaCTUHKaMU JJ1s1 I0BepxHi Mics1is € MiHiManbHUM, HaBiTh Ha Mayiux Ga3oBuX KyTax. JocimkeHo
nosepxHi IMP y kparepax Micsus 3a nanumu LROC NAC metonom (pazoBux BigHoueHs. [IpocTopoBi po3noginu
CIIEKTPAJIbHUX iHAEKCIB BKa3yIOTh HA HAABHICTb ITOPIBHAHO HEBEJIMKOIO €KCIIO3ULINHOrO BiKy y IMP i3
BIIIMiHHOCTSIMU Y XiMiYHOMY CKJIa[], 1110 BKa3y€ Ha OHOBJICHHS [IOBEPXHI i3 BiICJIOHEHHSIM MiITIOBEPXHEBUX

CTPYKTYP, TOOTO JIOKaJIbHE IIepeMillleHHS PeroJiTy

Pedepar aHIJ1iHCBKOIO:

The analysis of the available volume of space orbital spectrophotometry data for the asteroids (101955) Bennu,
(162173) Ryugu, the nuclei of comet 67P /Churyumov-Gerasimenko obtained by the OSIRIS-REx, HAYABUSA-2 and
Rosetta spacecraft was carried out. It was shown that the application of the method of phase ratios to the surfaces
of small-sized bodies (hundreds of meters - the first kilometers in diameter), the regolith of which differs
significantly from the regolith of the Moon in the distribution of particles in size, and is differentiated by the
absence of particles of micron sizes, requires extremely accurate consideration of topography, with the transition
from the relief model to the models of individual stones, because it is the stones that are the dominant element of
the microrelief of these bodies. The influence of the grain size of the lunar regolith on the behavior of the phase
curve is analyzed using data from the distribution maps of the average size of the regolith grains obtained from
linear polarization observations and LROC WAC photometric data in the spectral channel of 0.604 microns. It is
shown that within the errors of the observational data in the region 0o - 60 the slope of the phase dependence
does not correlate with the diameter of the particles, in the range up to 200 the phase curve is significantly
controlled only by the level of albedo. It was concluded that the effect of coherent reverse scattering between
individual particles for the surface of the Moon is minimal, even at small phase angles. IMP surfaces in the Moon's
craters were investigated according to LROC NAC by phase ratios. Spatial distributions of spectral indices indicate
the presence of a relatively small exposure age in IMP with differences in chemical composition, indicating surface
renewal with subsurface outcrop structures, i.e. local regolithic movement. Distributions of optical characteristics
(color indicators, brightness) of six selected surface areas of the aster

Ingexc YIK: 523.3/.6-1:629.78, 523.3
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: OpuriHaibHui METO MCTAHLiFHOTO TOCIIIKEHHS Bapialjiii MikpOCTPyKTypu
PEToJIiTY IOBEPXOHb KOCMIYHUX TiJI 32 JOIIOMOrOIO aHasi3y (POTOMETPUYHOI (PYHKIIil TOBEPXOHB, IO OTPUMAB HA3BY
«meToy, ha30BUX BimHOUmEHb». [leil MeTo Jae MOKIMBICTb BUSIBJIEHHSI aHOMaJTiil MOBEPXHi Pi3HOMaHITHOTO
noxopyKeHHs. HaniliHiCTh MeTOAY NOBELEHA IEeTEKTYBAHHIM 3MiH [IOBEPXHEBOrO APy perosity. OHOBIIEHi i
YIOCKOHAJIEH], BpaxOByIOuHU crienu(iky KOCMIYHUX AOCJIIPKEHDb [IOBEPXOHb aCTePOifiB, GOTOMETPUYHI MOZei i
ayNropuTMU IJ1s penykuii i aHanizy KocMiyHUX 300paskeHb Micsiis Ta actepoinis

Haszga HTII anrJificbKo10: The original method of remote study of variations in the microstructure of the
regolith of surfaces of cosmic bodies by analyzing the photometric function of surfaces, called the "phase ratio
method". This method makes it possible to identify surface anomalies of various origins. The reliability of the
method has been proven by detecting changes in the surface layer of the regolith. Updated and improved, taking
into account the specifics of space research on asteroid surfaces, photometric models and algorithms for reducing
and analyzing cosmic images of the Moon and asteroids.

HTII, sxy nepezn6ayasiocsi CTBOPUTH:

ITpuunnu, yepe3s saki HTII He Gysi0 cTBOpeHO:

OTpnmaHi P€3yJIbTaTH: [IporpamMHi poayKkTu

l'asy3s 3acToCyBaHHS: JlocigKeHHs Ta pO3POGKM B ratysi MPUPOAHUYMX i TEXHIYHUX HAyK
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: Po3po6iieni HOBI MeTOIM KOPEKTHOTO YpaxyBaHHs JIOKaJIbHUX Bapiallili OCBIT/IEHHS Ta
CIIOCTEPEKEHHS JOBIIbHUX TOYOK IIOBEPXHI aCTEPOiliB, 30KpEMA aJITOPUTM YPaXyBaHHAM KapT BUCOT [J1 KOPEKIIil
NapaJIaKTUYHUX 3CYBiB. YJOCKOHAJIEHi METOIY BU3HAUYEHHS I7106aIbHAX XapaKTEPUCTUK [TIOBEPXOHD 3a JAHUMU
Ha3eMHUX CIIOCTEPEXKEHb (PAa30BUX 3aJIEXKHOCTEN 6JIMCKY i nossipusanii. MeTony MaroTh 6e310cepeHe BilHOLIEHHS
[0 IMCTaHLIITHOTO 30HyBaHHS IIOBEPXOHD 32 IONIOMOT0I0 a€POKOCMIUYHUX 3aCO0iB. AHOMAI] 3a71€KHOCTI
SICKPaBOCTi OyAb-SIKOi IIJIaHETHOI [TI0BEPXHi, y TOMY Ynci 3emMi, Bif poToOMeTpUYHNK YMOB IIOB'sI3aHi 3 3MiHaMU
IIOPCTKOCT] NOBepxHi. Lle 3MiHU CTPYKTypHY NOBEPXHi MOKYTh OYTH IOB'SI3aHi 3 YAHHUKAMU

AHTPOIOT€HHOr 0 / TEXHOT€HHOTO [IOXOPKEHHS (IIaAiHHS Ta BUOYXY CHAPSiB, 3CYBU I'PYHTIB, CeJli, KAMEHENaau i
T.I1.). TaKMM YMHOM, aNIrOPUTMU (POTOMETPUYHOI KOPEKL|i i TOIYKY (POTOMETPUYHUX aHOMAJIiM, yJOCKOHAJIEH i
arpo6oBaHi y POeKTi, MOXYTb OYyTU BUKOPUCTAaHI JJ1s1 IeTeKTyBaHHS 3MiH CTPYKTYPH I10BEPXHi

aHTpOHOI‘GHHOI‘O/TGXHOI‘GHHOI‘O ITOXOI>KEHHI.

ConianbHO-eKOHOMIuHA cripsimoBaHicTh HTII: ninroroeka cneujanicris B ramysi actponomii Ta

KOCMIYHUX OOCIiIKEeHb
Brnyius HTII Ha moBKiJjs:
BrnposaaykenHss HTII: Bnposamxeno
ITpakTuyHa peasnizanis HTII
IToyaTok eramy:
3aKiHYeHHs eTamy:

Cno>kuBayi npo,uyKuii': Papioactponomiunumii inctutyT HAH Ykpainy, ['os10BHa acTpoHOMIYHA o6cepBaTopist

HAHY, HaujoHasnsHa KocMivHa areHiis Ykpainy, KocmivHi arennii Ta ycranosu €C
HepcneKTHBHi PHHKH: Ykpaina, kpainu €C, CIIIA, Benuko6puranis, Kanaza, Ilisnenna Kopes, Ingis, Kurait

XapakTep CriBpOGIiTHHIITBA 3 iHBECTOPOM



IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:

IIpaBa, 0 HaJAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-1JIaHY:

TexHiKO-eKOHOMiYHe OOrpyHTYBaHHSI:

IloTeH1iaIbHUI 0OCST IIPOJASKY, THC. TPH..

OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoapaTtkoBa iHdpopmamist:
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