O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0421U103108
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 06-06-2021

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. CemeHoB BixkTop BikTropoBuy

2. Semenov Viktor V.

KBasmigikamis:

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

IIIndp HayKoBOi cneniaabHOCTI: 01.05.02

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: MaremaTyHe MOJIEMIOBAHHS Ta 06YMCIIIOBATIbHI METOIM

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JlaTa 3axHCTYy: 14-05-2021

CnenianbHICTh 32 OCBITOIO: NMpuK/Ia[HA MATEMATUKA

Micue po6oTH 3400yBayva: lncrutyr kibepHeTnky imeHi B. M. Tiymkosa HanjionasnbHoi akaziemii Hayk YkpaiHu

Kopg, 3a €IPIIOY: 05417176

Micuesnaxo;pxeum:: npocriekT Akaznemika ['nymkoBa, 6ya. 40, m. Kuis, 03187, Vkpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
IIudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi CleliaJi30BaHOI BYEHOI pasu): [l 26.194.02

IloBHe HaiMeHYBaHHSI IOPUAHUYHOI OCOOH: IHCTUTYT KibepHETHKY iMeHi B. M. Tymkosa HaujionansHoi

aKkageMii HayK YKpaiHu

Kopg 3a €IPIIOY: 05417176

Micqesﬂaxon)KeHHﬂ: npocrekT Akagemika ['nymkoBa, 6ya. 40, m. Kuis, 03187, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTugikarop ROR: He zacrocosyerscs

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

IloBHe HaiMEeHYBaHHSI OPUAHUYHOI OCOOH: IHCTUTYT KibepHETHKY imMeHi B. M. Iymkosa HaijionanbHoi

akageMii HayK YKpaiHu

Kop, 3a €IPIIOY: 05417176

Micuesnaxo,szeHHﬂ: npocnekT Akagemika ['nymkosa, 6ya. 40, m. Kuis, 03187, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akajiemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio

Moga guceprariii:

Koau TemaTHYHHUX PYOPHK: 28.29.23, 28.29.45

Tema guceprauii:

1. IBopiBHEBI Ta BEKTOPHI 334a4i ONITMMi3allii Ha IUCKPETHUX MHOXXHUHAX

2. Bilevel and vector problems of optimization on discrete sets

Pedepar:
1. CemeHnos B.B. JIBopiBHEBI Ta BEKTOPHI 33J1a4i oNTUMIi3allii Ha [UCKPETHMX MHOXKMHAX. — KBasigikauiliHa HayKoBa
Ipais Ha IIpaBax pykonucy. Jucepratis Ha 300y TTsA HAYKOBOT'O CTyIeHs KaHauaaTa Qisuko-MaTeMaTuyHUX HayK

3a crieyjanbHicTio 01.05.02 — MaTemMaTH4He MOJIE/II0BAaHHS Ta O0YUCIIIOBAIbHI METOIU. — IHCTUTYT KibepHEeTUKHU

imeni B.M. I'nymkosa HAH Ykpainu, Kui, 2021. luceprauiiina po60Ta IpucBIueHa PO3BUTKY Te€OPii JBOPiBHEBUX Ta

BEKTOPHUX 337124 AMCKPETHOI onTuMizanii. BoHa € HOBUM KOMIIJIEKCHUM JOCTIiIKEHHSIM, 110 PO3B’S13y€ BaXKJINBi
aKTyaJIbHi HAyYKOBi IPO6JIEMU SIK TEOPETUYHOIO HAIIPSIMY, TIOB'I3aHi 3 SIKICHUM aHajli30M BEKTOPHUX 33/1a4
JlekcuKorpadiuHoi onTyMMisallii: BU3HaYeHHSIM Ta JAOCIiIPKEHHSIM YMOB KOPEKTHOCTI, TaK i KOHCTPYKTHUBHOTO:
no6yJ0BY Ta OOIPYHTYBAHHSI METOiB PO3B'I3aHH Pi3HUX KJIACIB JBOPIBHEBUX Ta BEKTOPHUX 33724 JUCKPETHOI
onrtumizauii. JlocaimkeHo Ipo6ieMy PO3B'sI3yBaHOCTI BEKTOPHHUX 33]1a4 JIeKCMKOrpagiyHoi onTuMisatlii,

BCTAHOBJIEHO HEOOXIiTHI i1 JOCTaTHI yMOBHU iCHYBaHHS PO3B'sSI3KiB 3a3HaY€HNX 33/1a4. BCTaHOBJIEHO YMOBU



ONTUMAJIPHOCTI PO3B’s13KiB JIeKCUKOrpadivyHUX 33134 UCKPETHOI onTuMizanii. Po3po6sieHo Ta TEOPeTUYHO
OOIPYHTOBAHO aJITOPUTMU PO3B'SI3aHHSI JIeKCUKOrpadiuHUX 3a/1a4 AUCKPETHOI ONTUMI3allii 32 METOZOM BifCikalouux
niouyH. CHopMyIbOBaHO 3MICTOBHY Ta I10OYI0BAaHO MAaTEMATUYHY MOZEJIb ONITUMAaJIbHOTO PO3IOiny TpaHChepTiB
[IpY 33/1aHUX OIOJPKETHUX OOMEKEHHSX Y BUTJISi ABOPIBHEBOI 3a/1a4i AUCKPETHOI onTumizaliii. Poapobsieno minxif,
[IO PO3B'SI3aHHS ONTHMMICTAYHOI TOCTAHOBKY JIBOPIBHEBOI 33124l JUCKPETHOI ONITUMI3allii, 0 JO3BOJISIE OTPUMYBATHU
HaOJIMKEHi PO3B'SI3KY ABOPIBHEBUX AUCKPETHUX 337124 i3 BUKOPUCTaHHSIM €(PEeKTUBHUX aJITOPUTMIB JIOKAJIbHOTO
no1yKy. PO3p0o6JieHO aJIrOPUTM 3HAXOpKEHHS JIOKaJIbHUX PO3B'sI3KiB IapaMeTPUYHOI 3a7ja4i HYOKHbOTO PiBHS B
IBOPiBHEBIN 3a7a4i, 100YyIOBAaHUN Ha OCHOBI BUKOPUCTAHHS METOAY HANPSIMHUX OKOJIiB. PO3p006sieHO napasesbHi
aJIrOPUTMU PO3B'SI3aHHS BEKTOPHUX 3a7ja4 IUCKPETHOI ONITHMi3allii, 3aCHOBaHi Ha MOEIHAHHI METO/IiB OTIOPHUX
TOYOK i JIOKaJIbHOTO I101IyKy. [T06y10BaHO HOBI MOZEJIi Ta AITOPUTMU PO3B’I3aHHS [IPUKJIAHUX 33/1a4, 1110
ONMCYIOTbCS BEKTOPHUMMU 33Jja4aMU 3 HEUiTKO 3aJJaHMMU JAaHUMU Ha KOMOIHATOPHiN MHOXXHMHI. Ki11040Bi cyoBa:
IVICKpETHA ONTUMi3allis, IBOPiBHEBI 3a7ja4i, BEKTOPHI 3aa4i, KOMOIHATOPHI MHOKMHU, BEKTOPHUI KPUTEPIil, yMOBU
PO3B’13yBaHOCTi, yMOBU ONTUMAJIbHOCTI, 11iI0YKCJIOBI 3MiHHI, aJIFOPUTMU JIOKAJIbHOTO MOIIYKY, HAbJIMXeHi

AJITOPUTMU.

2. Semenov V.V. Bilevel and vector problems of optimization on discrete sets. - Qualified scientific work as
manuscript. Thesis for candidate degree in Physics and Mathematics; speciality 01.05.02 - mathematical modeling
and computational methods. V.M. Glushkov Institute of Cybernetics of National Academy of Sciences of Ukraine,
Kyiv, 2021. The problem of solvability of vector problems of lexicographic optimization is investigated, necessary
and sufficient conditions of existence of solutions of the specified problems with an unbounded convex closed
feasible set are established. The research is based on applying of properties of recessive cones of feasible set and
cones of perspective lexicographic directions of optimization problems. The conditions for the optimality for
different types of solutions of lexicographic optimization problems are established. Algorithms for solving
lexicographic problems of discrete optimization by the method of cutting planes are developed and theoretically
proved. A meaningful and mathematical model of the optimal distribution of transfers under given budget
constraints in the form of a bilevel problem of discrete optimization is formulated. An approach to solving the
optimistic formulation of a bilevel discrete optimization problem is developed, which allows to obtain approximate
solutions of bilevel discrete problems using efficient local search algorithms. An algorithm for finding local
solutions of a lower-level parametric problem in a bilevel problem, built based on using the method of directional
neighborhood, is developed. Parallel algorithms for solving vector problems of discrete optimization based on a
combination of reference point and local search methods have been developed. New models and algorithms for
solving applied problems are constructed, which are described by vector problems with fuzzy given data on a
combinatorial set. Models and methods of bilevel and vector discrete optimization find application in different
areas from business to the modern high technologies. Key words: discrete optimization, bilevel problems, vector
problems, combinatorial sets, vector criteria, conditions of solvability, conditions of optimality, integer variables,
algorithms of local search, approximate algorithms.
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BrnpoBaakeHHS pe3yJIbTaTiB AHCepTalii:

3B'SI30K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHHUKIB (KOHCYJIbTAaHTA)

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. Ceprienko IBan BacniboBud

2. Serhiienko Ivan V.

KBasigikanis: 1. ¢.-m. 1., 01.05.03
InenTudikarop ORCID ID: He 3acrocosyetscs
JopaTrkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHSL:

ImenTudikarop ROR: He zacrocoyerbcs

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OTIOHEHTH
Baacue IlpizBumie Im's Ilo-6aTbKOBI:

1. fIxoBines Cepriil BceBosomoBuy

2. Yakovlev Sergii V.

KBasigikanis: g ¢.-m. 1., 01.05.02
Imentudikarop ORCID ID: He zacTtocoyeTrbes
JoparkoBa iHdpopmamist:

TloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BracHoOCTi:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs
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1. Mamenko Cepriit Osierosny



2. Mashchenko Serhii O.

KBasigikanis: 1. ¢.-m. 1., 01.05.04
ImenTudikarop ORCID ID: He zactocoyerbcs
JoparkoBa iHdopmamist:

TloBHe HaliMeHYBaHHS IOPHIHUYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:
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InenTudikarop ROR: He zacrocosyerscs

Peuensentu

VIII. 3ak1104Hi BiZoMOCTI
Baache IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH pagu

BiiacHe IIpizBuie Im'sa ITo-6aTbKOBi
TOJIOBYIOYOTO Ha 3acCiaHHi
BignoBigasbHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuK Bigginy YKpIHTEI, mo €
BiZNOBiZaJIbHUM 32 peecTpallilo HayKOBOIi

OisIJIBHOCTI

Ceprienko IBaH BacuiboBuy

Ximiu Onexkcangp MukonaioBruy

IOpuenko T.A.



