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I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iIKOBHH HOMep: 0225U001765

Jep>kaBHUH peecTpaniliHuI HOMeP: 0120U100162

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpaunii: 06-02-2025

II. Etran BukoHnauus JiP

Homep eramny: 1

Ha3sBa eramny: [lunamiuna i XiMi4Ha €BOJIIOLis ralaKTHK Ta FA/IAKTHYHUX CTPYKTYP
IToyaToK eramy: 01.2020

3akiHYyeHHs eTamy: 12.2024

Bupz 3BiTHOTO AOKYMEHTA: OCTaTOYHUM 3BIT

I11. BizomocTi npo BuKoHaBus JIiP

IloBHE HaliIMeHYBaHHS IOPUAHUYHOI 0COOH: '010BHA acTpOHOMIYHA 06CcepBaTopis HaujonanbHoi akagemii

HayK YKpaiHu

Kopg 3a €IPIIOY: 05417360

Micue3HaxoaKeHHS: ByJI. AKazilemika 3ab6oJsioTHOrO, 6y, 27, M. Kuis, 03143, Ykpaina
dopma ByracHoOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

Inentudikarop ROR: He zacrocosyerbcs

Po3mip opranisamii:

Tenedon: 380445263110, 380445260869

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

ITloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujonanbHa akaziemiss HayK YKpainu
Kog, 3a EJIPTIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01601, Ykpaina

dopma Bi1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisaiii:

TenedoH: 380442343243

VI. II>kepeJia, HanpsiMHu Ta oocsiru piHaHcyBaHHs [IiP

IlincraBa ojis npoBemeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IIEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemiero HayK (TOJIOBHUMU PO3NOPSIHUKAMU OI0pKeTHUX KOIITiB Ha rrposeneHHs HIIJIKP)

HallpHM Q)iHchyBaHHﬂ: 2.1 - GyHgaMeHTasbHI JOCTiI>KEHHS
Ixepesa ¢piHaHCYBaHHS

7713 - KOIITH AEP>KOIOAKETY

Kop, nporpamHoi kiacudikanii BupaTkis i KpeguryBaHHs (KITKBK): 6541030

GakTuunMi o6car ¢piHaHCyBaHHS (THC. TPH.): 7215.600




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JyHaMivyHa i XiMiYHa €BOJIIOLis raJlaKTUK Ta FaJlaKTUYHUX CTPYKTYP

Ha3sBa po6oTH aHIJIilICbKOIO:

Dynamic and chemical evolution of galaxies and galactic structures

PedepaT ykpaiHCbKOIO:

[IpencraByieHO pe3ysbTaTy MOLEIIOBAHHS TMHAMIYHOI €BOJIOLIT MOABIMHNAX Ta TOTPIMHUX CUCTEM HAJMACUBHUX
YOPHUX Jip, GOPMYyBaHHS YOPHUX Jip B 30PSIHUX CKYIIUYEHHSIX Ta rajJlaKTUKaXx, L0 37IMBAIOThCS, Ta KOEBOJIOLL
YOPHUX Iip i 30psIHUX CKynueHb. OLiHeHo (i3NYHUI Yac 37IMTTSI CUCTEMMU NOJBifHOI HaIMaCUBHOI YOPHOI IIipy B
LeHTpi B3aemogitouoi ranaktuku NGC 6240.JocnigkeHo npoTuobepTaHHs B TOpi, akuil 3atyise NGC 1068, i
[IOKAa3aHo, 1O 1€ MOSICHIOETHCS BIVIMBOM aCUMETPUYHOTO BiTPY, SIKUM PO3IJISIAAEMO SIK TUCK BUIIPOMIHIOBaHHS, Ta
edexramu opieHTarii Topa. [JocmimKkeHo op6iTanbHi mapaMeTpu 3B'sI3aHUX | HE3B'I3aHUX 3ip, IO 3a3HAIOTh
IIPUJINBHOTO PYMHYBAHHS LUJISIXOM IIOPIiBHSIHHS NAHUX [IPSIMOT0 MOZEOBaHHA N-Tijla 3 aHaJIITUYHOIO MOJEJIIIO.
[To6ynoBaHO aHAIITUYHY MOZEJb YTBOPEHHS i €BOJIIOL{] 30PSIHUX CKYMTYEHb Ta 3MOJI€JIbOBAHO Op06iTH 147 KyJIICTUX
ckynuenb (KC) Ha inTepBasi 10 Mipg,. poKiB, BUKOPUCTOBYIOYM NapasnenbHuii Kog N-Tisa o-GPU. [IpencrasineHo
Pe3yJbTaTU IOMIYKY rajlakTUK y MiciieBoMy BcecBiTi 3 HaZj3BUYaiHO HU3bKUM BMICTOM KUCHIO, Oijbllle HDXK B 25
pasiB HIDKYMM 33 COHSIYHUN. [IpoaHai3oBaHO MiAMHOXUHY IaJIakTUK 3 Y4ePBOHUM 3CyBOM MeHIIUM 32 0.5 3 orysimy
DESI EDR (DESI Collaboration 2023), 106 BUSIBUTH TaJIaKTUKU 3 HAIHU3bKUM BMiCTOM MeTaJliB. BusiBieHo
rasnaktuky JO713+5608, sika Mae HaWHMKYUM 3 yCiX BiOMUX BMICT KuCHIO — 6.978 + 0.095 dex. OTpumaHO BMiCT
kucHio (O/H), BinHomeHHs azoTy g0 kucHio (N /O) Ta ixHi pagianbHi rpagieHTn nj1s Bubipku 3 1431 ranakTuku 3
orssimy MaNGA DRI15. Takosk OTpMMaHO BMICT KUCHIO B ra3oBiil ¢asi aJ1st 69 ranakTuk 3 orasay MaNGA DR17.
KinpKicHO OLiHEHO pi3HHULII0 MiX ra3o(a3HoI0 Ta 30PSIHOI0 METAIIYHICTIO y BEJIMKill BUOipLli rajJlakTUK, OTPUMAHUX 3
ornsimy MaNGA DR17. [TpoBeieHO NOLIYK TajlakTUK, IOIOHMX 0 Hauoi ['ajakTyky, cepel; BUGipKy 3 MpUOIU3HO
500 ranakruk.Bussiaeno yorupu ranaktiku (NGC 3521, NGC 4651, NGC 2903 i ranaktuka MaNGA M-8341-09101),
SIKi MOKYTb PO3IJISIIATUCS SIK OBiTHUKYA MosiouHoro Iisxy. TakoK BUSIBJIEHO 03HAKH, L0 CBil4aTh, 110 €BOJIIOLLS

HaIoi ['aJIakKTUKKY He € TUIIOBOIO.

Pedepar aHr1ilicbKOIO:

The results of modeling the dynamical evolution of double and triple systems of supermassive black holes, the
formation of black holes in merging star clusters and galaxies, and the co-evolution of black holes and star clusters
are presented. The physical time of the merger of the double supermassive black hole system in the center of the
interacting galaxy NGC 6240 is estimated. We study the counter-rotation in the torus obscuring NGC 1068 and
show that it is explained by the influence of the asymmetric wind, which we consider as a radiation pressure, and
the effects of the torus orientation. The orbital parameters of bound and unbound stars undergoing tidal
destruction are investigated by comparing the data of direct N-body modeling with the analytical model. An
analytical model of the formation and evolution of stellar clusters is constructed and the orbits of 147 globular
clusters (GCs) are simulated over a 10 billion-year interval using the parallel N-body code o-GPU. We present the
results of a search for galaxies in the local Universe with extremely low oxygen abundance, more than 25 times
lower than the solar one. A subset of galaxies with a redshift less than 0.5 from the DESI EDR survey (DESI
Collaboration 2023) is analyzed to detect galaxies with ultra-low metal abundance. The galaxy J0713+5608 was
found to have the lowest oxygen abundance of all known galaxies - 6.978+ 0.095 dex. The oxygen abundance
(O/H), nitrogen-to-oxygen ratio (N/O), and their radial gradients were obtained for a sample of 1431 galaxies from
the MaNGA DRI15 survey. We also obtained the oxygen abundance in the gas phase for 69 galaxies from the MaNGA
DR17 survey. The search for galaxies similar to our Galaxy among the sample of about 500 galaxies is carried out.
Four galaxies (NGC 3521, NGC 4651, NGC 2903 and MaNGA galaxy M-8341-09101) are found that can be considered



as twins of the Milky Way. Also, signs indicating that the evolution of our Galaxy is not typical are found.
Impexc YIK: 524.7

Koau TemaTHYHHUX PYOPHK: 41.27.29
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HaykoBH#H CTYHiHB: 1. {.-M. H.

HaykoBe 3BaHHSI: c.H.C.

Inentudikarop ORCID ID:

HoparkoBa indopmamuist:



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

Ha3zsa HTII yKpaiHCBKOIO: MoyesioBaHHs JUHAMIYHOI €BOJIOLii TOABIMHMX Ta MOTPIMHNX CUCTEM
HaJMaCUBHUX YOPHUX Aip, Pi3WYHUI Yac 3/IMTTS CUCTEMU NOJBIMHOI HAZIMACHUBHOI YOPHOI ipy B LIEHTPI
B3aeMogitouoi rasaktuku NGC 6240, aHasiTu4Ha MOZEJb YTBOPEHHS i €BOJIOLI 30PSIHUX CKyITYE€Hb Ta
MOJeJIIOBaHHS OPOIT 147 KyJISICTUX CKyIIU€Hb, BMICT KMCHIO B ra30Bill ¢asi aJ1s 69 ranaktuk 3 orssigy MaNGA DR17,

BuGipKa ABiliHUKIB Hamoi ['anakTuky Mosoynut Hlnsax

Ha3zpa HTII aHriicbKo¥0: The results of modeling the dynamical evolution of double and triple systems of
supermassive black holes, the physical time of the merger of the double supermassive black hole system in the
center of the interacting galaxy NGC 6240, an analytical model of the formation and evolution of stellar clusters
and the orbits of 147 globular clusters (GCs), the oxygen abundance in the gas phase for 69 galaxies from the
MaNGA DRI17 survey, a sample of twins of the Milky Way

HTII, sixy nepezn6ayasiocsi CTBOPUTH:

IIpuunnmu, yepe3s saki HTII ne 6ysi0 cTBOpeHoO:

OTpuMaHi pe3yJbTaTH: Meroau, Teopii

l'asmy3b 3acTocyBaHHs: 73. 10. 1 JocimKeHHs i po3po6KHU B ray3i IPUPOAHIYMX HAYK
PeecTpalifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Bysno 3po6sieno npsame N-TiibHe MOZIEIOBaHHS YOPHUX i Ta 30PSIHUX CKYITYEHD 3a JOMIOMOTOH0 0-

GPU N-TinibHOT0 KOJy, TaKOX 00po0OKa i aHasi3 BeJIMKUX BUOIPOK rajlakTUK orisfiB ranaktuk MaNGA ta DESI EDR.
ConianbHO-eKOHOMIYHA cupsimoBaHicTh HTII: ¢pynnamenrasnbhi HayKOBi HOCIIHKEHHS
BnyiuB HTII Ha moBKiJjjis:
BnpoBanykenHss HTII: Boposamxeno
ITpakTuyHa peasnizanis HTTI
IToyaTok eramy: 01.2020
3aKkiHYeHHs eTamy: 12.2024

Cno>kuBaui npo,llyKni'l': ActpoHomivyHa o6cepBaTopis HanionansHoro yHiBepcurety im..T.I.IlleBuenka, Faculty
of Physics, Ludwig-Maximilians-Universitit, Scheinerstr. 1, D-81679 Munich, Germany, INAF-Osservatorio
Astronomico di Roma, via Frascati 33, I-00078 Monte Porzio Catone, Italy, Institute of Theoretical Physics and
Astronomy, Vilnius University, Sauletekio av. 3, 10257, Vilnius, Lithuania, Astronomical Observatory, Jagiellonian
University, 171 ul. Orla, PL-30-244 Krakow, Poland, Universidade do Vale do Paraiba, Av. Shishima Hifumi, 2911, Zip
Code 12244-000, Sao José dos Campos, SP, Brazil;, Instituto de Astrofisica de La Plata (CONICET-UNLP), Paseo del
Bosque s/n, BI9OOFWA La Plata, Argentina

IlepcneKTHBHI PHHKHU:
XapakTep criBpoGiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0GCAT iIHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HagaBHicTb 6i3Hec-IJIaHY:
TexHiKO-eKOHOMiIYHE OOrpyHTYBaHHSI:

IloTeH1iaIbHUE O0OCST IIPOJAIKY, THC. TPH..
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