O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0824U000979
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 19-02-2024

Craryc: Haka3 npo Bugady gumnioma

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. EmenbaHOB CBATOCHAB IrOopoBUY

2. Sviatoslav Yemelianov

KBasigikamis: 104

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoOBOi cHIeniaIbHOCTI: 104

HasBa HayKoBOi crneniaJbHOCTI: ®isuka Ta acTpoHOMis

FaJIy3b / ra.nysi 3HaHb. NpUPOIHUYI HAYKN

OcBiTHBO-HayKOBa IIporpama 3i creniaJbHOCTi: disuka Ta acTpoHOMis

Jara 3axHcCTy: 15-02-2024
CneniaibHICTB 32 OCBITOIO: aCTPOHOMisI
Micue po6oTu 3400yBayva:

Kopg 3a €1PIIOY:
Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpaBiiHHs:

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi Cleliaai3oBaHOi BY€HOI pagu):. 1d 44.104.2023 /
ID 4103

IloBHe HaﬁMeHYBaHHﬂ IOPUIHUYHOL 0C00H: OjiechKuil HallioHabHUI yHiBEpCUTET iMeHi 1. 1. MeyHuKoBa
Kopg 3a €IPIIOY: 02071091

Micue3HaxoaKeHHS: ByJI. [IBOpsiHCEKa, 6Y7. 2, Oneca, 65082, Ykpaina

dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTudikarop ROR:

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOM: OpiechKuil Hal[iOHAbHUI yHiBepcuTeT imeHi 1. I. Meunukosa
Koz 3a €IPIIOY: 02071091

Micue3HaxoaKeHHS: ByJI. [IBOpsiHCBKa, 6Y7. 2, Opneca, 65082, YkpaiHa

dopma BracHOCTI: JlepxaBHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

V. BimomocTi npo guceprauiio

MoBa gucepTanii: Yxpaincoka

Koau reMmaTHYHHX pyﬁpPlKZ 41.17, 41.27.19, 41.27.35, 41.29
Tema gucepranii:

1. letanpHa MOPOJIOTis CKyITY€Hb raJaKTUK.

2. Detailed Morphology of Galaxy Clusters.

Pedepar:

1. Incepraujiiina po60Ta IpUCBIYEHA JeTaJbHOMY JOCIiI)KEHHIO BHYTPIlIHbOI CTPYKTYPU CKYIT4€Hb rajakTHK,
BKJIOYAIOUM IXHIO MOP(OJIOTilo, MiZICTPYKTYPH Ta BUPiBHIOBAHHS rajlaKTUK BiTHOCHO OTOYEHHS y JBOBUMIPDHOMY
BUNAAKy. JocmimkeHHs 6a3yeTbCsl HA CTATUCTUYHOMY aHali3i Ta BAKOPUCTAHHI CIleliaJibHO PO3PO6IEHOTO
3100yBayeM I1iJ YaC BUKOHAHHS IUCEPTALiliHOro JOCIiIKEeHHS [IPOrPaMHOro 3abe3ledyeHHs 1J1s1 aHajli3y po3oginy
rajlakTUK y CKyImueHHsX. OCHOBHI 11iJli BKJIIOYAIOTh B cebe BUSBJIEHHS 06J1acTel MiABUILIEHOI iJIBHOCTI y
CKyITYEHHSIX, kKiacudikarlilo CKyImyeHb raJakTyK 3a iXHbOI0 MOPQOJIOTi€lo 3rifHo 3 GOPMOIO Ta PO3TallyBaHHSIM LIUX
obsacreil. TakoX L0 BOCHimKeHHs OyB aHajli3 OpieHTaliil 3060paskeHb rajlakKTUK Y CKYITYeHHSIX BiTHOCHO
3HaeHUX MiICTPYKTypax Ta/abo Bcboro ckynueHHs. CydacHi ysBjIeHHs IIPO €BOJIoLL10 BeecsiTy, 30kpema
YTBOPEHHSI 1OT0 BEJIMKOMACIITAOHOI CTPYKTYPH, I'PYHTYIOTbCS HA TEOPETUYHUX [OCIIiIPKEHHSIX, KOMITIOTEPHUX
6araToyaCTMHKOBUX CUMYJISLISIX Ta IOPiBHSHHI PEe3yJIbTATIB i3 PO3MOiIOM PEUYOBUHH, 10 CIIOCTEPIraeThesl.

Oc006MBOCTi CKyIT4€Hb rajlakTHK, 110 CIIOCTEPIraloThCs, € OGHUM 3 OCHOBHUX HaIPsIMiB QyHAAMEHTAJIbHUX



IOCJIiIKEHD B Tajly3i CIIOCTEPEXHOI KOCMOJIOTii. Besnki acTpodisuyHi orssigy Heba, nounHaouu 3 POSS (Orsg,
Heb6a [Tanomapcbkoi obcepBaTopii), MicTATh iHPOpPMaLLiio [IPO MiIbIOHYU rajlakTuK. Ha oCHOBI Lux OrJsiniB 6yiu
CTBOPEHI KaTaJloTy CKyIT4€Hb Ta HAJCKYITYEHb rajlakTUK. CKyITY€HHs rajlakTUK € 3HAaYYIIUMU €JIEMEHTAMU
BEJINKOMACIITAOHOI CTPYKTypU BcecsiTy, Ta, BogHOYAC, HANOIBIIMMY Bipiasi30BaHUMU CUCTEMAMU Y IOCTYITHOMY
17181 crioctepesxkeHHs1 BeecBiTti. CnocTepeXHO 6a3010 OUCePTaLifiHOTO JOCiIKeHHS € «Kartasor cKym4yeHb Ta rpyn
rajlakTHUK», SIKUE 6ys10 cTBopeHo IlaHbko Ta ®iiHOM Ha 6a3i CIIMCKY rajlakTUK MIOHCTEPChKOTO YePBOHOTO OLJISIAY
Heba (Muenster Red Sky Survey, MRSS), aBropu YHrpye T1a iH. B CBO10O 4epry, CHMCOK rajakTiK € OJHUM 3
pe3yJsbTaTiB OLU(pPOBKU Ta PETEJILHOTO aHali3y 217 acTpoHeraTuBiB €BpONENCHKOI MiBAEHHOI 06cepBaTOoPii, sKi
OXOILTIOIOTH IIPUOJIM3HO S5 TUCSY KBAPATHUX IPAAyCiB MiBIleHHOro Heba 3 raJlakTUYHOIO IHPOTOI0 b < — 45°,
JuceprauiiiHe OCiIKEHHs] BUKOHYBAJIOCS BiATIOBITHO [10 IJIaHy HayKOBO-JOCIiIHUX pobiT OfecbKoro
HalliOHaJILHOTO YHiBepcUTeT iMeHi L.I. MeyHnKoBa B Mexxax KadenpanbHOI TeMaTUKU (6€3 LijIbOBOTO
¢diHaHCyBaHHS),HayKOBO-gociaHa Tema N2 303 «Mopdouiorist Ta AuHaMiKa 6araTOKOMIIOHEHTHUX KOCMIYHUX
cucrteM», Haka3 OHY imeni I.I. MeunukoBa N21730-18 Bin 22.09.20, Homep gepskaBHoOi peectpattii 0120U104575.
Mertolo nucepTaniiHoi po60TH €: IeTalbHUI aHali3 JBOBUMIDHOIO PO3IO/ily IaJlaKTHK Y 101 CKYITYEHHS 3
BUKOPHCTaHHSM CIIeliaJIbHO CTBOPEHOI0 MaTeMaTUYHOTO 3a6e31e4eHHs]; OIYK OKPEMUX BHYTPIIIHIX AeTanen
pizHOi popmu (eminTuyHuK, GiTaMeHTapHUX, XPECTONOAIOHUX, TOI0) CTATUCTUYHUMU METOlaMy; OLliHKa poJi
HaMsICKpaBillMX rajJlakTUK y NiICTPYKTypax; OTPMMaHHS JaHUX 100 CIIOCTEPESXKHUX 0COOJIMBOCTEN OpieHTallill
rajlakTUK y CKy[TYE€HHSIX Ta y NiICTPYKTYpax; OL[iHKA €BOJIOLIIHOrO CTATyCy CKyIT4€HHS 32 HOr0 MOP(OJIOriYyHUMHU

0COOJINBOCTSIMU.

2. The inner structure of galaxy clusters, including their morphology, regular substructures and different types of
features, and orientations of galaxies according to the parent structures are studied in the present work. The study
is based on statistical analysis with the use of specially prepared software. The software was developed by the
author of the present Thesis, especially for analyzing the 2D distribution of galaxies in clusters. The main goals
include the detection of regions of increased density in galaxy clusters, and the morphological classification of
clusters according to the shapes and locations of these regions. The goal of the study was also to analyze the
orientations of images of galaxies in clusters according to detected substructures as well as parent clusters.
Modern ideas about the evolution of the Universe, in particular the formation of its Large-Scale Structure, are
based on theoretical studies, super-computer multi-particle simulations, and comparison of the results with the
observed distribution of matter. Large astrophysical sky surveys, starting with POSS (Palomar Observatory Sky
Survey), contain information about millions of galaxies. A lot of catalogs of galaxy clusters and superclusters are
based on these surveys. Clusters of galaxies are significant elements of the large-scale structure of the Universe,
and, at the same time, they are the largest virialized systems in the observable Universe. The observational base of
the Thesis is the “Catalogue of Clusters and Groups of Galaxies”, created by Panko and Flin. This Catalogue is based
on the list of galaxies of the Muenster Red Sky Survey (MRSS, authors Ungrue et al.), which is one of the results of
the careful analysis of 217 digitized astronegatives of the European Southern Observatory, which covers
approximately 5 thousand square degrees of the southern sky with a galactic latitude b < - 45°. The research was
carried out according to the planned research works of Odesa I.I. Mechnikov National University, research topic
No. 303 “Morphology and dynamics of multicomponent space systems”, state registration number 0120U104575.
The aim of the study is detailed analysis of the two-dimensional distribution of galaxies in the cluster field using
specially created software; search for individual internal features of different shapes (elliptical, filamentary, cross-
shaped, etc.) by statistical methods; assessment of the role of the brightest galaxies in substructures; obtaining
data on the observed features of orientations of galaxies in clusters and detected substructures; evaluating of the
evolutionary status of the cluster based on its morphological features.
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