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I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0221U101168
Jep>kaBHUH peecTpauiliHuI HOMePp: 0118U002019
Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 15-01-2021

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: ®isuuni BractuBocTi actepoinis Ha op6iTax no6u3y op6iti 3emii 3a pesysibTaTamu

CIIOCTEPEKEHDb i YU CEeNbHOTO MOJEJIIOBAHHA.
IToyaToK eramy: 01.2018
3akiHYyeHHs eTamy: 12.2020

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPHANYHOI 0coou (a6o ITIB iznyHO0i 0cO6H): XapkiBChKMil HALLIOHATIBHNIA

yHiBepcuTeT iMeHi B. H. Kapasina

Kopg 3a €IPIIOY: 02071205

Micue3HaxoaKeHH: maiinan CBo6oy, Oyz. 4, M. XapkiB, XapkiBcbKuii p-H., XapkiBcbKa 061, 61022, Ykpaina
dopma BaacHoOCTI:

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 380577051247

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

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

Ykpainu

Kog, 3a €EJIPIIOY: 38621185

Micue3HaxoaKeHHS: npoc. [Tepemory, 6ya. 10, m. Kuis, KuiBcbka 0671., 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: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

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

dakTuyHHi 06csar ¢piHaHCYBaHHS (THC. IPH.): 2953.528




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

diznyHi BlacTUBOCTI acTepoiniB Ha OpbiTax 0613y OpoiTH 3eMJli 3a pe3yJibTaTaMy CIIOCTEPEXKEHD i YMCEJIBHOTO

MOIEIIOBAaHHS

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Physical properties of near-Earth asteroids by means of observations and numerical simulations

Pedepar yKpaiHCBKOIO:

Ha npots3i 380 HOuelt npoBeneHo GOTOMETPUYHI criocTepeskeHHs 140 acTepoinis, 1o HabIUKaIThCS 4O 3eMII
(AH3), cepen Hux - 29 MONHO BiIKPUTHUX Ta AeKijbKa eCSITKIB IOTEeHLiIHO Hebe3neyHux. CriocTepeskeHHs
BMKOHaHI Ha TejlecKonax Ykpainu, bosrapii, I'pysii, ITanii, Kasaxcrany, Mexcuku i Y36eKHUCTaHy y MeXKax
MDKHapoJHOI Koomnepalii. Bepiie Bu3HaueHO a60 3p06JI€HO OLIiHKY NEePiofiB OCbOBOTO 06epTaHHS 42 acTepoiniB.
HocnimxeHno obepranHsa 35 HagManux AH3 3 giamerpamu merme 500 M, 3 SKux 11715 16 3HaIEHO HAJIBUIKE
obepTaHHs 3 IepiojaMy MeHII Hixk 2.2 rofl. JIocifiKeHo ONTUYHI XapaKTepUCTUKY [TOBEPXOHb /IBOX aCOIilOBaHUX
AH3 (3200) Phaethon i (155140) 2005 UD. OTpuMaHi HOBi BUCOKOTOYHI (POTOMETPUYHI CIIOCTEPEsKEHi AaHi 11
mwecTy noasiiHux AH3 3 MeTo10 BusBieHHd BIMBy BYORP edekry Ta 115 17 AH3 151 nomyKy BIJIMBY Ha ix
obepraHHs YORP edexry. Biepue BukoHaHo nosspumetpio AH3 (18736) 1998 NU, (65803) 1999 KW4 i (155140)
2005 UD, a Takox ABox ILiieit kocMiyHux miciit (101955) Bennu i (3200) Phaethon, 1151 BUu3HaueHHs ix anbbeno i
PO3MipiB. 3HaNIEHO, 110 MAKCUMYM JIiHIIHOIO MOJIsIpr3aLii HU3bKO-aJb0eIHUX aCTEPOiiB MOXKe Aocsratu
PEKOPAHO BeJIMKUX AJ1s1 Tl COHSIYHOI CUCTEeMU 3Ha4eHb Oi/blI Hixk 45%. BiTKpuTOo MpUCKOpEeHHsT 06epTaHHS
acrepoiza Bennu, sike OB$I3yI0Tb 3 BIJIMBOM SIK HOpMasibHOTO YORP edekTy, a TakoXK TaHI€HLiiHOI KOMIIOHEHTU
TYORP. 3po6seno teopetnynuil ananis BBy TYORP Ha acTepoin B 3a/1€5KHOCTI Bifj po3MipiB i popmu BaslyHiB, 3
ypaxyBaHHSM BIIMBY Ha e(eKT B3aEMHOTIO 3aTiHEeHHs. 3HANeHO HOBi TUIIM PiBHOBAru [jisl CHHXPOHHUX i OJIHO-
CHHXPOHHUX NIOJBiliHKX acTepoinis nif niero YORP edekry i npuinBHUX CUJI Ta JOCiIKEHO YMOBHU i IMOBIpHICTb
iX BUHMKHEHHS. PO3p006JIeHO TeOPETUYHY MO/IeJIb €BOJIIOLII IBUIKOCTI OOEPTaHHS aCTEPOilliB, 3 ypaxyBaHHSM SK

HOPMAJIbHOTO, TaK i TaHreHuianbHOro YORP edekry, a TakoXK 3iTKHEeHb.

Pedepar aHIJIiHCBKOIO:

Photometric observations of 140 NEAs were carried out during 380 nights, including 29 newly discovered and
several dozen potentially dangerous asteroids. Observations were made using telescopes in Ukraine, Bulgaria,
Georgia, Italy, Kazakhstan, Mexico and Uzbekistan within the framework of international cooperation. For the first
time, the rotation periods of 42 asteroids were determined or estimated. The rotation of 35 extremely small NEAs
with diameters less than 500 m was studied, of which 16 asteroids were found to be ultra-fast rotators with
periods less than 2.2 hours. The optical characteristics of the surfaces of two associated NEAs (3200) Phaethon and
(155140) 2005 UD were studied. New high-precision photometric data were obtained for six binaries in order to
detect the BYORP effect, and for 17 asteroids to search for the YORP effect. For the first time, polarimetric
observations of NEAs (18736) 1998 NU, (65803) 1999 KW4 and (155140) 2005 performed, as well as for two space
mission targets (101955) Bennu and (3200) Phaethon, in order to determine their albedo and size. It was found that
the maximum linear polarization of low-albedo asteroids can reach record high values of more than 45%.
Acceleration of the rotation of the asteroid Bennu has been discovered, which is associated with the influence of
both the normal YORP effect and the tangential component TYORP. A theoretical analysis was made of the effect
of TYORP on an asteroid taking into account the size and shape of the boulders at its surface and the effect of
mutual shading. New types of equilibrium for synchronous and single-synchronous binary asteroids under the
YORP effect and tidal forces have been found. The conditions and probability of their occurrence have been
investigated. A theoretical model of the evolution of the rotation rate of asteroids has been developed, taking into
account both the normal and tangential YORP effects, as well as collisions.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: BusHaueHHs Gi3MYHMX Ta AMHAMIYHUX XaPAKTEPUCTUK aCTEPOILB, 1O

HaOJIMKAKThCS 00 OpoiTH 3emii

Ha3zpa HTII aHrsi#icbKoO¥0: Physical properties of near-Earth asteroids by means of observations and

numerical simulations

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

FaJIy3b 3aCTOCYBAHHSI: [IOCIiP)KEHHS Ta PO3POOKHU Y rajrysi IPUPOAHUYHMX Ta TEXHIYHMX HAyK
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: IMposeneno poromerpuuti crioctepeskerts 140 acTepoifis, 10 HAGIMKAITHCS 10 3€MJI, Y TOMY
YMCJIi AEKiJIbKA IECATKIB OTEHLiHO He6e3MeyHUX, Ta MOJSIpUMEeTPUYHI CIIOCTEPEXXEHHS IIEeCTH aCTepoifiB Ha
TeJIeCKOIaxX YKpaiHU Ta iHIIKX KpaiH y MeKax Mi’KHapOIHOiI Koonepauii mpoTarom 380 CriocTepeskH1X HOYEN.
OTpumaHo HOBI AaHi Ipo (pi3nyHi BIACTUBOCTI aCTEPoifiB, 10 criocTepiranucs. HaBeneHo pe3yabTaTu
TEOPETUYHOTO aHaJli3y CTaHy NoABiMHUX acTepoinis mif BrmBoM YORP edexTy i npunuBHuX cuil. Po3pobieHo
TEOPETUYHY MO EJIb €BOJIOLIi BUAKOCTI OOEPTaHHS aCTEPOifiB 3 ypaxyBaHHSIM HOPMAaJIbHOTO i TAHT€HIiaJIbHOTO
YORP edexry.

ComniannbHO-eKOHOMIYHA crpsiMmoBaHicTh HTII: Toninmenns crany HaBKOJMIIHBOTO CEPELOBUIA
Bnyins HTII Ha moBKiJjs:
BnpoBagskeHHs HTII: Briposagkeno
ITpakTuyHa peasnizanis HTTI
IToyaTok eTramy: 01.2018
3akiHyeHHs eTamy: 12.2023

Cno>KkuBavi NPOAYKILii: PanioacTpoHomiunmii iHctutyT HAHY, TonoBHa ActpoHomivHa o6cepsaropis HAHY,
Hanionanene KocmiuHe AreHcTBO YKpaiHy, €Bporericbka kocMivyHa areHuist, NASA (CIIA), [Tapuspka o6cepBaTopist
(Dpanuis)

IlepcnieKTHBHI pUHKH: CIIIA, kpainu €C, Kuraii, Kopes.
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiOHMI 006CAT iHBECTHILiM, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEpPLIEHHs POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOAAIKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):

HoparkoBa iHdopmamist:
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