O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0823U100082
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 13-02-2023

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Xenesnsk 'anHa CepriiBHa

2. Zhelezniak Hanna S.

KBasmigikamis:

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

IIIndp HayKoBOi crieniaIbHOCTI: 111

Ha3zBa HayKoBOIi CcIeniaJIbHOCTI: Matemarnka Ta CTaTUCTHKA. MaTemarnka

T'anyss / ranysi 3HaHb!

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jlara 3axHcTy: 12-01-2023
CreniaJbHICTh 32 OCBITOIO: CTaTuCTHKA
Micue po6oTu 3400yBayva:

Kopg 3a €1PIIOY:
Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpaBiiHHs:

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
IIudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi creniagi3oBaHOi BY€HOI pazu). 1O 26.001.354

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOM: KuiBChKuil HaLiOHAbHMIA YHIBEpCUTET iMeHi Tapaca

[leByeHKa

Kog 3a €IPIIOY: 02070944

Micue3Haxoa KeHHS: By. Bonogumupcebka, 6ya. 60, m. Kuis, 01033, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

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

IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI 0COOM: Kuichkuil HauioHaIbHMI yHiIBEpCUTET iMeHi Tapaca
[leByeHKa

Kopg 3a €IPIIOY: 02070944

Micue3HaxoaKeHHS: ByJI. Bonmogumupceka, 6ya. 60, m. Kuis, 01033, Vkpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK: 27.43.15

Tema guceprauii:
1. EnTpomniiizi GyHKIiOHaNN Ta MOB'I3aHi 3 HUMU iHTerpasbHi piBHAHHS Openrosbma 3 [OAATKOBOIO CUHIYIISIPHICTIO.

2. Entropy functionals and related Fredholm integral equations with additional singularity.

Pedepar:

1. Incepraniina po60Ta NprCBAYEHA MOIYKY EKCTPEMYMiB EHTPOIINHUX PYHKIIOHAJIIB, CKOHCTPYMOBAHUX 711
MIMOBIPHICHUX Mip, SIKi BilI[IOBiAIOTh IBOM HE3JIEKHUM BIHEPIBCBKUM IIPOLIECaM 3i 3CYBOM, a TAKOX JIIHINHIN
KoMbiHallii He3ae>XHUX BiHEPIBCbKOrO Ta APOOOBOro 6POYHIBCHKOro pyxiB. 3a/iaya MOUIYKY eKCTPEeMYMiB
EHTPONiHUX PYHKIiOHAIB 3BOJUTHCS J0 3HAXOAKEHHS PO3B'sI3Ky iHTErpPaIbHOTrO PiBHSIHHA Openrosabma Apyroro
poay 3 siApaMH i3 JOAATKOBOIO CUHIYJISIPHICTIO, TOOTO 3i CJ1a0KO CUHTYJISIPHUMU SIIPaMU, IO TaKOXK MAKOTh TOYKU
PO3PUBY y YACEJILHUKY. BifbIIiCTh METOiB, PO3PO6IEHNX /17151 TIOMIYKY YU CETbHOTO PO3B’SI3KY iHTErpajbHUX
piBHsIHb Dpenronabma APYroro poay i3 CUHTYJSIPHICTIO, CTOCYIOThCS sLiep i3 HerepepBHOIO (PYHKILIE Y YNCEJIbHUKY.
Y nucepratiii 6ys10 OBELEHO TEOPEMY NIPO HAOJIMKEHHS PO3B’sI3KiB PiBHSHD 3 SAPAMU i3 OAATKOBOIO
CHUHTYJISIPHICTIO PO3B'SI3KaMU PiBHSHb 3i CJIAOKO CUHTYJISIPHUMU SIIpPAMU Ta 3aCTOCOBAHO MO (PIKOBaHUI

YUCeJIbHUY METOJ, 1715 MOIIYKY PO3B’I3Ky PiBHSIHb i3 1OJATKOBOIO CUHTYJISIPHICTIO. PIBHSIHHS Takoro TUITY 3 SIPOM,



10 Mae GiblI CKJIaiHe 300pakKeHHs!, BUHUKAIOTD i y 3aJjayax CTaTUCTUYHOTO OLIiHIOBaHHS, a CaMe IIpu
KOHCTPYIOBAaHHI OI[iHKM MaKCUMaJbHOI BipOriTHOCTI 1apaMeTpa 3CyBYy Y MOl i3 ABOMa Tpo6OBUMU
OpOYHIBCbKUMU pyXaMHU. JI71s1 YUCEIbHOTO PO3B’s13aHHSI TaKWX PiBHSIHB B IUCEPTallii 6yJI0 32aCTOCOBAHO TOI caMuUid
MoanGiKOBaHUH YUCEbHUI METO/, Ta JOJaTKOBO CKOHCTPYOBAHO JBi aJIbTEPHATHBHI OL[iHKY [TapaMeTpa 3CYBY.
EnTponiiini (pyHKLiOHaNU, 10 € OCHOBHUM O0'€KTOM PO3IJISiAY y AUCEPTallii, HEPO3PUBHO IOBSI3aHi 3 IOHATTSIM
eHTpoIii,sika € 6a30BUM B TepMoOrHaMilli, Teopii indpopmauii, piHaHcax, PyHIaMEHTaNBbHOK BEJIMYUHOIO B
CTAaTUCTULI Ta MAIIMHHOMY HaBYaHHi. BOHa Mae BEeJIMKY KiJIbKiCTb 3aCTOCYBaHb, HAIIPUKJIIA, B ACTPOHOMII,
kpunrorpadii, 06poob1Li curHanis, aHasizi 300paxkeHb Ta 6ioiHpopmaTHLi.

2. The thesis is devoted to the search for extrema of entropy-type functionals constructed for a set of probability
measures corresponding to two independent Wiener processes with a drift, as well as a linear combination of
independent Wiener process and fractional Brownian motion. The main goal of finding extrema of entropy-type
functionals is reduced to finding the solution of Fredholm integral equation of the second kind with kernels with
an additional singularity, that is, with weakly singular kernels that also have discontinuity points in the numerator.
Most of the methods developed for finding the numerical solution of Fredholm integral equations of the second
kind with weakly singular kernel consider kernels with a continuous function in the numerator. The dissertation
proved a theorem on approximation of solution of integral equation with the kernel containing additional
singularity by the solutions of the integral equations whose kernels are weakly singular but the numerator is
continuous. Equations of this type with a kernel that has a more complex representation also arise in statistical
estimation problems, namely, when constructing a maximum likelihood estimate of the drift parameter in a model
with two fractional Brownian motions. For the numerical solution of such equations, the same modified numerical
method was applied and two alternative estimates of drift parameter were additionally constructed. Entropy
functionals, which are the main object of consideration in the thesis, are inextricably linked with the concept of
entropy, which is basic term in thermodynamics, information theory, finance, and a fundamental quantity in
statistics and machine learning. It has a huge number of applications, for example, in astronomy, cryptography,
signal processing, image analysis, and bioinformatics. Shannon’s work, in which a statistical definition of entropy
was introduced, became a pioneer in the theory of information entropy. The well-known one-parameter
generalization of Shannon’s entropy - the Renyi entropy - is widely used in statistical physics, " quantum
mechanics, communication theory, and data processing. In the theory of finance, the principle of minimum cross-
entropy, formulated by Kullback and Leibler, was intensively applied, namely the comparison of option prices and

the utility maximization with a random time horizon.

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. Mimypa IOzig CrenaniBHa

2. Mishura Yuliya Stepanivna

KBasigikanis: n.¢.-m.u., 01.01.05
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. Ocumnuyk Muxanno Muxanaosud

2. Osypchuk Mykhailo M.

KBasmigikanis: 1. .-m. 1., 01.01.05
InenTudikarop ORCID ID: He 3acrocosyetses
HoparkoBa indopmamnist:

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

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocosyerbcs

BaacHe IlpizBume Im's I10o-6aTbKOBI:
1. Iloropyit AHarosiin OJieKCcaHIPOBAY

2. Pogoruy Anatoliy Alexandrovich
KBasidikanis: 1.¢.-m.u., 01.01.05

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. Paguenko Banum MukonaioBuy

2. Radchenko Vadym Mykolayovich
KBasidikanis: n.¢.-m.u., 01.01.05
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. Po3opa Ipuna BacuiiBHa

2. Rozora Iryna V.

KBasigikanis: 1. ¢.-m. u., 01.01.05
InenTudikarop ORCID ID: He 3acrocosyetses
JonmaTkoBa iHdopmais:

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

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocoyerbcs



VIII. 3akr04Hi BimoMocTi
BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI
TOJIOBH pagu

BaacHe IlpizBuiie Im's ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCifiaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi

OisIJIbHOCTI

Cramwxkuubkuii Onekcanap Mukosnanosuy

Cramxuupkuil Onekcangp MukonanoBuy

FOpuenko T.A.



