O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0421U102553
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 31-05-2021

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. PomaHcbkuil Muxaiino MukoJjaiioBuy

2. Romanskyi Mykhailo M.

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi cneniagabHOCTI: 01.01.04

Ha3zBa HayKoOBOIi CIeniaJIbHOCTI: ['eomeTpis i Tonosnoris

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JlaTa 3axHcCTy: 13-05-2021

CreniaJbHICTh 32 OCBITOIO: MaTeMaTuK

Micue po6oTH 3400yBaya: Opischkuii 3aKiaj 3arajibHoi cepeuboi ocsitu I-111 crynenis TpyckaBenpKoi

MicbKoi papu JJporo6uipKoro paiony JIeBiBCbKOi 06s1acTi

Kopg 3a €IPIIOY: 22391679

Micuesﬂaxo,lI)KeHHﬂ: ByJ1. llleByeHKa, 246, c. OpiB, CkosiBCbKUH p-H., JIbBiBChKA 001., 82610, YKpaiHna

dopma ByracHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BY€HOI pagH (pa30Boi Cleliagi30BaHOi BYE€HOI pazu): [l 35.051.18
IloBHe HalMeHYBaHHSI IOPHUAHUYHOI 0COOH: JIbBiBCHKUMIT HAL[IOHAIbHMI yHiBepcuTeT iMeHi IBana Gpanka
Kopg 3a €IPIIOY: 02070987

Micue3HaxoaKeHHS: ByJI. YHiBEpCUTETCHKA, Oy1. 1, M. JIbBiB, JIbBiBCbKa 0651., 79000, YKpaina

dopma ByracHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0COOH: JIpOro6UIIbKUil IEePKaBHUIA MEIArOTiYHUI YHiIBEPCUTET iMeHi

IBana PpaHka
Kopg 3a €IPIIOY: 02125438

Micue3HaxoaKeHHS: ByJL. IBana ®paHka, 6yz. 24, m. [lporobuy, [Jporobuipkuii p-H., JIbBiBCcbKa 00611., 82100,
Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 27.19.15

Tema guceprauii:
1. DyHKTOPM i aCHMIITOTHUYHI BJIACTUBOCTi METPUYHUX [IPOCTOPIB.

2. Functors and asymptotic properties of metric spaces.

Pedepar:

1. Y puceprauiiiHiil poboTi gocigpKeHa rpyoa Ta JMInIeBa €KBiBaJIEHTHICTb MiXX A€SKUMU QYHKTOpiaTbHUMUA
KOHCTPYKIiSIMH, a TAKOX JesKi BIACTUBOCTI KOHYCa, IPKOVHA Ta HaI0YLOBU B aCUMIITOTUYHUX KaTeropisx.
Jucepralis pucBsiueHa CyyacHiil 06J1acTi TONosIorii, ska OCTaHHIMU JeCITUIITTSIMU iIHTEHCUBHO PO3BUBAETHCS —
ACUMITOTUYHIN TOnoJIorii (IPUIHATO TaKOX TEPMiH "Tpy6a reomeTpis”). OfHi€0 3 BasXKJIMBUX 33124 ACUMIITOTUYHOI
TONOJIOTIi € Kacudikauisg PyHKTOpiabHUX KOHCTPYKLiN 3 TOYHICTIO 0 rpy60i €KBiBaJIEHTHOCTI. Y IIbOMY HAIIPSIMKY
JIe>KaTh pe3yJsbTaTy AucepTalii. Mu rokasanu, mo acUMITOTUYHU KoHyc CR+ i Han6ynmosa Y R+ He € i3oMopdHUMMU.
JpaHilHiKOB BU3HAYMB IKOMH X*Y sK NiANpocTip npoctopy imMoBipHicHUX Mip P2 (XoY) Ta mocTaBUB NUTaHHS
isomop¢HocTi konyca CX i mpkoriHa X*R+ B aCHMIITOTUYHIN KaTteropii. Mu gosesy, 1o Li IPOCTOPU HE €
isoMmopdHMMY, OJHAK BCTAHOBUJIY i30MOPOHICTh AKOIMHA X*R+ Ta 1eKapTOBOro AOOYTKY XxR+, 1151 BUNIaIKiB KOJIU

X € n-BUMIipHUM €BKJIiJOBUM ITPOCTOPOM 200 0-CJ1ab0 OIYKJIMM Ta O-CJIa00 BTHYTUM Ieofe3iiHUM IIPOCTOPOM. 3



pe3yJIbTaTiB AUCEPTALlil BAPTO BiI3HAYUTH Ti, 1IJO CTOCYIOTHCS TPy00i €KBiBaZIEHTHOCTI (TOOTO €KBiBaJIEHTHOCTI B
acuMNTOTUYHIN KaTeropii [x. Poy) GyHKTOpiasbHUX KOHCTPYKUii. [IJ1s IPUKJIady, PO3IJISHYTO TileprpocTopu
(mpocTopy KOMIIAaKTHUX MiIMHOKMH) €BKJIiJOBUX IIPOCTOPIB i 10Ka3aHo, 1110 BOHU He € rpybo eKBiBaJIeHTHI
rineprnpocTopam KOHTUHYYMIB (3B'S3HMX KOMIIOHEHTIB) Ta rilepnpocTopam ONyKJIMX KOMIAKTiB. l'ineprnpocTip exp2
R”™m Ta npoctip R”mxCone(R P™~(m-1) ) € ninmuiueBo ekBiBaleHTHUMU. Lleil pe3yabTaT MOXKHA BBAXXATU IPyorM

aHaJIOrOM OJHOTO pe3ysbTaty llopi. Y nucepratii moBegeHO aCUMITOTUYHUN aHasor Teopemu P.borra.

2. In the thesis, the coarse and Lipschitz equivalence between some functorial constructions, as well as some
properties of cone, join and suspension the in asymptotic categories are investigated. The thesis is devoted to the
modern field of topology, which has been intensively developing in recent decades - asymptotic topology (the term
“coarse geometry” is also used). It is devoted to the study of large-scale invariants of metric spaces and, more
generally, coarse structures (modifications of the latter are the so-called balleans, which were introduced and
studied by L.V. Protasov). This branch of topology also has its origins in the geometric group theory. Thus M.
Gromov defined the concept of the asymptotic dimension of a finitely generated group, which has found
application in solving certain open problems of algebraic topology. Modifications of the asymptotic Gromov
dimension (asymptotic Assouad-Nagata dimension, asymptotic power dimension) were also identified. Naturally,
the study of the asymptotic properties of metric spaces requires their inclusion in a certain category. The most
important for application are the asymptotic categories of A. Dranishnikov and J. Roe, for which various functorial
constructions have been identified and studied. One of the important tasks of asymptotic topology is the
classification of functorial structures up to Lipschitz equivalence. The results of the thesis lie in this direction. We
shown that the asymptotic cone CR+ and the suspension Y R+ are not isomorphic. Dranishnikov defined the join
X*Y as a subspace of the space of probability measures P2 (XoY) and raised the question of the isomorphism of the
cone CX and the join X*R+ in the asymptotic category. We have proved that these spaces are not isomorphic, but
we have established the isomorphism of the join X*R+ and the Cartesian product XxR+, for cases where X is the n-
dimensional Euclidean space or a o-slightly convex and n-weakly concave geodesic space. From the results of the
thesis it is worth noting those related to the coarse equivalence (i.e. equivalence in the asymptotic category of J.
Roe) of functorial constructions. For example, the hyperspaces (spaces of compact subsets) of Euclidean spaces are
considered and it is shown that they are not coarsely equivalent to hyperspaces of continua (connected compacta)
and hyperspaces of convex compacta. The hyperspace exp2 R™m and the space R“mxCone(R P™~(m-1) ) are
Lipschitz equivalent. This result can be considered a coarse analogue of one Schori's result. In the thesis it is also
proved an asymptotic analogue of R. Bott's theorem.

Jep>kaBHHH peecTpaniliHuii Homep JiP:

IIpiopuTeTHHH HANIPSIM PO3BHTKY HayKH i TEXHIKH!
CrpareriyHuii npiopUTEeTHHH HaNIPSIM iHHOBaLiHHOI JisJIbHOCTI:
ITizcyMKH BOCTiI>KEeHHS:

Iy6sikarii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasiIbHO-€KOHOMIYHA CIPSIMOBAHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BnpoBaa>KeHHS pe3yJIbTaTiB AHCEpPTaIii:

3B's130K 3 HAYKOBUMH T€MaMH.



VI. BizoMocTi mpo HayKOBOT0 KEPiBHUKA /KEePiBHHUKIB (KOHCYJIbTAaHTA)

BaacHe IlpizBume Im's I10o-6aThKOBI:
1. 3apiuauit Muxanno Muxaniosmuy

2. Zarichnyi Mykhailo M.

KBasidikamis: 1.¢p.-m.1., 01.01.04
InenTudikarop ORCID ID: He 3acrocosyetncs
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta pEl€H3€HTIiB
OdiniitHi onoHEHTH
BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. Hukudgopuun Ozner PoctuciaBoBud

2. Nykyforchyn Oleg Rostyslavovych
KBasigikanis: . ¢.-m. 1., 01.01.04
InenTudikarop ORCID ID: He 3acrocosyetses
HoparkoBa indopmamnist:

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocosyerbcs

BaacHe IlpizBume Im's I10o-6aTbKOBI:
1. MakcumeHko Cepriit IBaHOBUY

2. Maksymenko Sergiy Ivanovych
KBasidikamis: 1.¢p.-m.1., 01.01.04

InenTudikarop ORCID ID: He 3acrocosyetbcs



JoparkoBa iHdpopmamnist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Banax Tapac Ony}piitoBu4

2. Banakh Taras Onufrievich

KBasmigikanis: 1.¢.-m.H., 01.01.04
ImenTudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdpopmamist:

TloBHe HaliMeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. MukuTioK Irop BosiogumupoBuy

2. Mykytyuk Thor Volodymyrovych
KBasidikanis: 1.¢.-m.1., 01.01.04
InenTudikarop ORCID ID: He 3acrocosyetses
JonmaTkoBa iHdopmais:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg, 3a €IPITIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocoyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:



1. Papyn Tapac Mukosanosud

2. Radul Taras Mykolayovych

KBasidikamis: 1.¢.-m.1., 01.01.04
InenTudikarop ORCID ID: He 3acrocosyetses
JoparkoBa indopmamnist:

IToBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasitiHHS:

Inentugikarop ROR: He zacrocosyerscs

VIII. 3ak1104YHi BiZOMOCTI
ByiacHe IlpizBumie Im's ITo-6aThKOBI
TOJIOBH paju

BiiacHe IIpizBuine Im'sa ITo-6aTbKOBI
TOJIOBYIOYOTO Ha 3acCimaHHi
BignoBigasibHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

Peectparop

KepiBHuKk Bigginy YKpIHTEI, mo €
BiZIOBiZasIbHUM 32 peecTpallilo HayKOBOi

OisIIBHOCTI

[Iepemeta Mupocsas MukosanioBuy

[llepemera MupociaB Mukosanosud

IOpuenko T.A.



