O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 02250002349

Jep>kaBHUH peecTpauiliHUI HOMeP: 0122U001481

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 05-03-2025

II. Etran BukoHnauus JiP
Homep erany: 3

HasBa erany. QizuyHi BIaCTUBOCTI aCTEPOIiB, 1[0 BXOJATH 40 CIMEICTB Ta pE30HAHCHUX T'PYI 33 JaHMMU

CIIOCTEPEKEHDb Ta YNCEJIBHOTO MO EJIIOBAHHA
IToyaTok eTamy: 01.2024
3akiH4YeHHs eTamy: 12.2024

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

TloBHe HaliMeHYBaHHS IOPUAUYHOI 0coou (200 ITIB ¢izmyHOi 0c00H): XapkiBchkuil HaLiOHATbHUIA

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 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: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

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

dakTuuHmi 06car ¢piHaHcyBaHHS (THC. rpH.): 1050.750




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[Toxom>KeHHs Ta B3a€MO3B'SI3KM CIMENCTB i p€30HAHCHUX I'PYII aCTEPOIlliB 3a JAaHMMHU CIIOCTEPEKEHD Ta YUCEIILHOTO

MOIEIIOBAaHHS

Ha3sBa po60oTH aHIJIiHCBHKOIO:

The origin and relationships of families and resonant groups of asteroids according to observations and numerical

simulations

Pedepar yKpaiHCBKOIO:

[TpoBeneno HOBI criocTepeskeHHs 10 acTepoiziB Ta BUKOHAHA 06pOOKa CIIOCTEpesKeHb 3a MoNepeHi poKU st 53
acTepoifiB, WO HaJIEXaTh 4O Pi3HUX CIMENCTB Ta PE30HAHCHUX IPyll. OTPMMaHO HOBI 3HAYEHHS NIEPIOAiB
06epTaHHs, a6COIOTHUX 30PSHUX BEJIMYMH Ta [TOKA3HUKIB KOJIbOPY. BUsiBI€eHO HOBY NOABIiiHY cucTtemy (5121)
Numazawa. Briepie rnmpoBeneHo aHasi3 06epTaJbHUX BIACTUBOCTEN V- acTepoiniB, 6aTbKiBCchkux Tin ['EJI-
METEeOpUTiB. BCTaHOBJIEHO, 10 Y BUOPAHUX 00JIaCTSIX Y IIPOCTOPI BJACHUX OPOITaJIbHUX €JIEMEHTIB 3HaXOIUThCS
Pi3Ha KiJIbKiCTb TiJl 3i 3BOPOTHUM OCBOBUM O6epTaHHAM. Llel pakT HaA3BUYaiHO OOPE Y3TOAKY€EThCS 3 YUCEIbHUM
MOJEeJIIOBaHHSIM LIUISXIB Mirpanii actepoinis, 1o NoKuHyu cimeiicTBo Bectu mig, nieto edpexty SIpKOBCHKOTO,
IiATBEPAXy€e Majly KiJIbKiCTb HEBECTOI/IiB Y TOJIOBHOMY I105ICi Ta BKa3ye Ha MOXJIMBE PO3TalllyBaHHS 00'€KTIB
[oAIiGHOrO TUIlY Y NosCi actepoizis. Bnepiue BussneHo nito YORP- edekTy Ha cTaH o6epTaHHs Y acTepoifis (2100)
Ra-Shalom Ta (138852) 2000 WN10. V actepoina (2100) Ra-Shalom takosk 3HaiineHo npereciio oci obepranss. Lle
neple BUSBJIEHHS IIPELEcii Ha OCHOBI HA3EMHUX CIIOCTEPEKEHDb, BOHO BiJINOBila€ TEOPETUYHO OYiKyBAaHOMY
3HaueHHI0. Briepie BukoHaHo aHasi3 $isuyHoi ogHOpinHOCTI 107 acTepoigHux cimeiicTs. BctaHOBIEHO, IO
npu6sn3HO 70% 3 HYX € OJHOPiIHUMHY, a TPUOJIM3HO TPETUHA Ma€ HEOOHOPINHUN TAKCOHOMIYHUIN CKiaA. Bnepme
BMKOHAHO aHaJli3 BIUVIUBY IIPOLECIB KOCMIYHOTO BMBITPIOBAHHS Ha CIIEKTPaJIbHI BIACTUBOCTI aCTEPOIfiB, 1110 BXOIATh
IIO HAaMOGiMbIINX CIMENCTB Ta MMOKA3aHO, O B 3aJI€5KHOCTI Bif BifcTaHi 10 COHIlS HAXUJIU iX CIIEKTPiB 3MiHIOIOThCS,
110 NigTBEPIyKye TEOPETUYHI PO3PAXyHKHU Ta BKa3ye HA HEOOXiHICTb BpaXyBaHHs TaKMX 3MiH IIPU OLHIi BiKy
cimericTB. CTBOpeHO XapKiBCbKY 6a3y JaHUX 3 aOCOIIOTHUX 30PSIHUX BEJIMYMH aCTepOiliB, sika Halidye 430
acTepoifiB 3 BiTOMUM KOMITO3ULIITHUM TUIIOM, ajIbOeJo, AiaMeTPOM, [I0OKa3HUKaMU KOJIbOPY Ta abCOIOTHUMU
30psSIHMMU BesmuuHaMu. basy panux posmimeHo B CtpacOyprepkiit MikHapopHiit 6a3i nanux CDS niis 3arajabHOro

KOPHCTYBaHHS.

Pedepar aHIJIiHCBKOIO:

New observations of 10 asteroids were made and observations from previous years were processed for 53
asteroids belonging to different families and resonance groups. New values of rotation periods, absolute
magnitudes and color indices were obtained. A new binary system (5121) Numazawa was discovered. The rotational
properties of V-asteroids, the parent bodies of HED-meteorites, were analyzed for the first time. It was established
that in selected regions in the space of proper orbital elements there is a different number of bodies with
retrograde axial rotation. This fact is in extremely good agreement with numerical modeling of the migration paths
of asteroids that left the Vesta family under the influence of the Yarkovsky- effect, confirms the small number of
nonvestoids in the main belt and indicates the possible location of objects of a similar type in the asteroid belt. The
YORP- effect on the state of rotation of asteroids (2100) Ra-Shalom and (138852) 2000 WN10 was first detected.
Precession of the axis of rotation was also found in asteroid (2100) Ra-Shalom. This is the first detection of
precession based on ground-based observations, and it corresponds to the theoretically expected value. The
analysis of the physical homogeneity of 107 asteroid families was performed for the first time. It was found that
approximately 70% of them are homogeneous, and approximately a third have a heterogeneous taxonomic
composition. The analysis of the influence of space weathering processes on the spectral properties of asteroids
belonging to the largest families was performed for the first time. It was shown that the slopes of their spectra



change depending on the distance from the Sun, which confirms theoretical calculations and indicates the need to
take such changes into account when estimating the age of families. The Kharkiv database of absolute magnitudes
of asteroids has been created, which includes 430 asteroids with known compositional type, albedo, diameter

Ingexc YIK: 52

Koau TeMaTHYHHX PYyOPHK: 41.01

KepiBHHKH po6OTH

BiacHe IlpizBume Im'sa I10-6aTbKOBI: IlleBuenko Bacumb Ipuroposuy
HayKkoBHu# CTYIiHb: 1. G.-M. H.

BueHe 3BaHHS: c.H.C.

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



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

Ha3zga HTII yKpaiHCBKOIO: [10XO/)KEHHS Ta B3A€MO3B'I3KM CIMEICTB | PE30HAHCHMX TPYII aCTEPOINiB 32

OAaHVWMU CIIOCTEPEKEHD Ta YUCEJIBHOTO MOLE/IIOBAHHS

Haspa HTII auri#icbKo¥0: Origin and relationships of families and resonance groups of asteroids based on

observations and numerical simulations

HTII, sixy nepen6a4asiocsi CTBOPUTH:

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

I‘a.nysb 3aCTOCYBAaHHSI: ACTPOHOMis, KOCMiYHi JOCIiIKEHHS
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Crsopeno XapkiBchKy 6a3y aHUX 3 a6COIOTHUX 30PSIHUX BEJIMYMH aCTEPOI/IiB, gKa Hasiyye 430
acTepoifiB 3 BiTOMUM KOMIIO3ULIITHUM TUIIOM, a/1b0€eJ0, NiaMETPOM, IOKa3HUKaMU KOJIbOPY Ta a0COIIOTHUMU
30psIHMMU BeMurMHaMu. bady nanux posmimeHo B CTpacOyprebkiit MiknapogHiii 6asi ganux CDS 17151 3araabHOro
KOPHCTYBaHHS. 3allpOIIOHOBAHO HOBY METOAMKY OJlep>KaHHS Pa30BUX 3aJI€XKHOCTEN 6JIMCKy Ha JIiHIAHIN AinsaHI] 3
BUKOPUCTAaHHSIM JJaHUX KOCMiyHOro anapara Gaia, oTpruMaHo oLiHKY $a3oBux KoedillieHTiB 115 26 acTepoifiBs.
AnantoBaHo MeTog, (pa30BUX Ta KOJIIPHUX BiJHOLIEHD 10 MOLIYKY 006J1aCTEN 3 aHOMAaJIbHUMU ONTUYHUMU
BJIACTMBOCTSIMU Ha MOBepXHi acTepoinis llepepa Ta Becra. Boanocs inenTudikyBaty HasiBHICTh CXUJIOBUX IIPOLIECIB,
BUXOJU GislbLI [IMOMHHUX MOPiJ] Ta pe3yJIbTaTu HeJaBHIX 3iTKHEHb Ha IIOBEPXHSIX LIUX Tijl. YTOUHEHO TaKCOHOMIYHY
ky1acu@ikalilo BCiX pO3IJsIHYTAX B POOOTI aCTEPOilliB, BUSIBJIEHO aCTEPOiH, 110 BiIHOCITHCS A0 pifKicHOro M-Tumy.

Taxi Tizia y MaiityTHbOMY MOXKYTb BUKOPACTOBYBAaTUCh Yy SIKOCTi JKepeJI 103a3€MHUX MiHEpaJIbHUX PECYPCiB.

ConianbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Minsumenns nponykrusrocTi npai, ITinsumenHs
aBTOMaTuU3allil BUPOOHUYUX IIPOLIEeCiB, 3abe3rnedyeHHs MPOMUCIIOBOCTI YU HaceJieHHsI HOBUM BUIOM iHdopmaliiiHo-

KOMYHIKaL[itHUX ITOCJIyT

Bnyiue HTII Ha mOBKiJIS:

BnposagskeHHst HTII: Briposamkeno

ITpakTuyHa peasisanis HTTI
IToyaToK eramy: 01.2024
3aKiHYeHHs eTaly: 12.2024

Crnio>KuBavi NPOAYKILii: Panioacrponomiunmii incrurytr HAHY, FosoHa ActpoHoMiuHa o6cepBatopis HAHY,
HanjionaneHe Kocmiune AreHcTBo Ykpainu, AcTpoHOMiuHa o6cepBaTopist KniBCbKOro HalioHaJIbHOTO YHIBEPCUTETY
im. T. llleBuenko, HJI «MukosnaiBcbka acTpoHOMiYHa obcepBaTopisiy, MOH Vkpainu, HJI «Oneckka acTpoHOMiuHa
obcepBaropisi» OecbKOro HalliOHaNBHOTO YHiBEpCUTETY iM. I. MeuHunkoBa,, NASA (CIIA), [Tapu3bka o6cepBaTopis
(Dpanuig), [TosHanbCbKUI yHiIBepcUTET iM. A. Minkesuya (ITosbma).

HepcneKTHBHi PHHKH: CIIIA, Tlonbua, Yexis, @panuis, Himequnna, Qinnsaxpis,
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiOHMI 00GCAT iHBECTHILiM, THC. TPH.:
IIpaBa, 110 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEPLIEHHs POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:

TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:



IloTeH1iaIbHUI 0OCAT IIPOJASKY, THC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoaaTtkoBa iHpopmamnist:
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