O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMeP: 0416U000043
Oco006J1uBi TO3HAYKH: BinKpura

Jata peectpauii: 12-01-2016

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. IlepeTtsaTeko Anacracisa CepriiBHa

2. Peretiatko Anastasiia Serhiivna

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'asy3p / rasysi 3HaHB. He 3aCTOCOBy€THCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs
Jara 3axucTy: 08-12-2015

CreniaJbHICTh 3a OCBiTOIO: 8.04030201

Micue po6oTH 34,00yBayva: [lepskaBHuil BULIMIl HABYAJIBHWIL 3aKy1a] "YKPAiHChKUI I€P>KaBHUI XiMiKO-

TEXHOJIOTIYHUY YHIBEpCUTET"

Kopg 3a €IPIIOY: 02070758

Micue3Haxoa KeHHS: npocr. [arapina, 8, m. Jlninpo, 49005

dopma ByracHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HAyKH, MOJIOZ Ta CIOpTy YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (Pa30Boi CIeliaJi30BaHOi BYEHOI pagu): [ 64.052.02
IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOHM: XapKiBChbKUIl HALIOHAJIBHMIT YHIBEDCUTET PaliOEIEKTPOHIKH
Kopg 3a € IPIIOY: 02071197

Micue3HaxoaKeHHS: npocnekt Hayku, 14, m. Xapkis, XapkiBcbKuii p-H., XapKiBcbka 0671, 61166, 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 0CO0H: Jlep>kaBHMII BULVIT HABYA/IbHUI 3aK/aj] "YKpaiHChKUiA

Iep>kaBHUM XiMiKO-TEXHOJIOTIYHUI YHIBEPCUTET"

Kopg 3a €IPIIOY: 02070758

MicuesnaxomerHﬂ: npocrl. 'arapina, 8, m. [IHinpo, 49005

dopma By1acHoCTI:

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBITH 1 HayKX, MOJIOI Ta CIIOPTY YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 28.29.19

Tema gucepranii:
1. HaniBBM3Ha4Y€Ha ONTUMI3allist [J1s1 PO3B'sI3yBaHHS 3arajlbHUX KBAIpATUYHUX 3a/1a4

2. Semidefinite optimization for solving general quadratic problems

Pedepar:

1. O6'exT mocaigpKeHHs - 33a4i HalliBBM3HAYEHOI ONTHUMI3allii Ta MeTonU iX po3B'si3yBaHHS. MeTa OCTIiI>KEeHHS -
OOI'PYHTYBaHHSI 301)KHOCTI Ta y4,OCKOHAJIEHHS HalliBBU3HAYEHOI'0 CUMILJIEKC-METOLY IJIs1 PO3B'sI3yBaHHS 33124
HaliBBM3HA4Y€HOI ONTUMI3allii, 3aCTOCYBaHHS Ta YA,OCKOHAJIEHHS HalliBBU3HAYEHOI peJlakcalii 11 pO3B'a3yBaHHS
MIPUKJIAAHUX 33a4 KBaAPAaTUYHOI OoNTUMi3anii. MeTou NOCHiIKeHHS - IPU PO3B'A3yBaHHI [IOCTABJIEHUX 337124
BHMKOPHCTOBYBaJacsi 6araTOBMMIipHa €BKJIiOBa FEOMETPisl, OIyKJIMI aHajli3, MaTeMaTU4YHE MOJIeJII0BaHHSI, TEOPisl Ta
YUCEeJbHI MeTOOY ONTUMI3allii. /1715 po3B'sI3yBaHHS 3arajJbHUX KBALPAaTUYHUX 33724 BUKOPHUCTOBYBABCSl METO[]
HalliBBU3HAYEHOI peslakcallii, TouHa KBaJpaTU4yHa pPeryJspu3allis, HalliBBU3HAYE€HUN CUMILJIEKC-METO Ta IIPSIMO-
IBOICTHI METOJ, BHYTPIIIHbOI TOUKU. AllapaTypa - I€PCOHAJLHUI KOMIT'IOTEDP. T€OpeTUYHi i MPpaKTU4Hi pe3yyIbTaTu
- YIOCKOHAJIEHU! HalMiBBU3HAYEHNI CUMILIEKC-METOJ, MOKe OyTH BUKOPUCTAHUM 17151 PO3B'I3YBaHHS LIMPOKOTO
KOJIa IIPAKTUYHUX 337a4. 30KPEMA, 331134 KylacTepu3allii JaHUX, PO3MillleHHS JATYMKIB y MEPEXI, B aJITOPUTMAxX

KayibpyBaHHs poToKamep, s po3dapbysanHs rpadis Ta iHmux. Po3pobsieHe nporpamHe 3a6e3rnedeHHs A1l



PO3B'A3yBaHHA 33a4 HaMliBBM3HAYEHOI ONTUMI3ALLl peasnisdye NpsMO-IBOICTUI METOM, BHYTPIIIHbOI TOUKU Ta
HaITiBBUBHAYEHUU CUMILIEKC-MeTO/, €(EeKTHUBHICTh SIKUX MEePeBipeHa 3a TOMOMOI0I0 YHMCETbHUX eKCIIEPUMEHTIB
HaJ, 3a7ja4aMu pi3Hoi po3mipHocTi. HaykoBa HOBU3HA OZlep>KaHUX Pe3yJIbTaTiB [10JIsIra€ B OOIPYHTYBaHHI Ta
YIOCKOHAJIEHH] HalliBBU3HAYEHOTO CUMILJIEKC-METOLY SIK aJIbTEPHATMBHU iCHYIOYMM NPSIMO-[IBOICTUM METOJAM
BHYTPIIIHBOI TOYKH JJIs1 PO3B'sI3yBaHHS 33/1a4 HAIiBBU3HAYEHOI oNTUMi3alii. lle po3mupuio Mexi e(peKTHBHOro
BUKOPHMCTaHHS MaTEMaTUYHOIO MOJIEJIIOBAHHS CKJIAIHUX CUCTEM, 30KPEMA THUX CUCTEM, SIKi OITUCYIOTHCS
3arajlbHMMU KBaJIpaTUYHUMU PYHKLiSIMU. 30KpeMa, B AUcCepTalii yIOCKOHAJIEHO NIpoLeaAypy 06epHeHo] iTepaiii,
SIKa BUKOPUCTOBYETHCS 7151 BU3HAYEHHS JOAATHOI HalliBBU3HAYEHOCTI MaTPULi, IIJIIXOM BUKOPUCTAHHS METOLY
CIIPSDKEHUX HANPSMIB, 110 32 Pe3yJIbTaTaM1 YUCEJIbHUX €KCIIEPUMEHTIB J03BOJIMIIO MiIBUIATYA TOYHICTD
PO3PaxyHKiB i IPUCKOPUTH 30DKHICTb O BIACHOI'O BEKTOPA MaTpUlli. YIieple CTPOro JoBeAeHO 30DKHICTb
HaMiBBU3HAYEHOI'O CUMIUIEKC-METOY, IKUI BO,OCKOHAJIEHO NPOLENypPOI0 OOEPHEHOI iTepallii 3 BUKOPUCTaHHSIM
CIIPSDKEHUX HAIPAMIB, BCTAHOBJIEHO IOTO TEOPETUYHI Ta YKCEJIbHI [TIepeBaru. Y0CKOHAJIEHO HalliBBU3HAYEHY
peJlaKcanio IUISIXOM BUKOPUCTAHHS TOYHOI KBaIPATUYHOI perysspu3allii Ta iHIINX IePETBOPEHD 1715 3aTaJIbHUX
KBa/IpaTUYHUX 3314 i IIMPOKOro KoJjla NPUKJIaAHUX 33724, 110 Ha BiIMiHY Bif], iCHyI0OUMX METOiB 103BOJIAJIO
3HAXOOWTU Kpalli pO3B'sI3KU I10YATKOBOI 3a7a4i. [JoBEIEeHO TOYHICTh HAIlIBBU3HAYEHOI peJlaKcallii 1151 OKPEMUX
KJIACiB 3aJ1a4 MaKCHMi3allii €BKJIiJOBOI HOPMU BEKTOPA HA OIYKJIill MHOXUHI. YIIepIlle 3alIPOIIOHOBAHO Ta
IlepeBipeHo Ha NPaKTULli HOBY IIPOLIEAYPY 3HAXOIPKEHHS BEPXHIX i HYKHIX OLIHOK 11iIbOBOI YHKIIii, sIKa J03BOJIsIE
OTPMMYBATH ONTUMAaJIbHI PO3B'A3KM y 3araJIbHUX 3a/la4yax KBaZpaTU4YHOI onTtumisauii. PesynbTaTi gucepraniiiHoi
POOOTH BIIPOBAIKEHI: Y IEP>KOI0IKeTHY HAYKOBO-AOCHiTHY POOOTY, BUKOHAHY 3TiTHO 3 TEMAaTUYHUM IJIAHOM
HayKOBO-AOCIiTHUX pobiT JBH3 "YKpaiHchKuil fep>kaBHUMN XiMiKo-TexHoIoriyHui yHiBepcuTeT" (N2
nepxpeectpatii 01120004341, 2012-2014 pp.); y HaB4aJIbHOMY IIpolieci Ha Kadeapi crenianizoBaHNX KOMIT'IOTEPHUX

cucrem JIBH3 "VkpaiHCBKUI IepKaBHUM XiMIKO-TEXHOJIOTIYHUM yHiBepcuTeT" (akT Bif 22.10.2014 p.).

2. Research object - semidefinite optimization problems and their solution methods. The purpose of research is to
prove convergence and to improve the semidefinite simplex method for solving semidefinite optimization
problems, to use and improve the semidefinite relaxation for solving quadratic optimization applications. Research
methods - multidimensional Euclidean geometry, convex analysis, mathematical modeling, theory and numerical
methods of optimization were used. For solving general quadratic problems semidefinite relaxation method, the
exact quadratic regularization, semidefinite simplex method and primal-dual interior point method were used.
Research equipment - personal computer. Theoretical and practical results - improved semidefinite simplex
method can be used for a wide range of practical problems. In particular, in data clustering, wireless sensor
network localization, camera calibration algorithms, for graph coloring and others. The developed software for
solving semidefinite optimization problems implements primal-dual interior point method and semidefinite
simplex method, and its efficiency has been tested on the problems of different dimensions. Scientific novelty of
the research consists in justification and improvement of semidefinite simplex method as an alternative to the
existing primal-dual interior point methods for solving semidefinite optimization problems. In particular, inverse
iteration procedure, which is used to determine the positive semidefiniteness of matrix, was improved by using the
method of conjugate directions that allowed to improve the accuracy of calculations and to accelerate the
convergence to the eigenvector. For the first time the convergence of semidefinite simplex method was proved, its
theoretical and computational advantages were found. Semidefinite relaxation for the general quadratic problems
and a wide range of applications was improved (with the help of precise quadratic regularization and other
transformations), that in contrast to the existing methods allowed us to find the best solutions of the original
problem. The accuracy of the semidefinite relaxation for certain classes of problems of maximizing the Euclidean
vector norm on a convex set was proved. For the first time a new procedure for determining the upper and lower
bounds of the objective function was proposed and tested in practice, which allowed to get the best solutions of
general quadratic optimization problems. The research results were used: in the state budgetary research work
which is part of the thematic plan of scientific research of SHEI "Ukrainian State University of Chemical
Technology" (N2 of state registration 0112U004341, 2012-2014); in the educational process at the Department of
specialized computer systems of SHEI "Ukrainian State University of Chemical Technology" (Act of 10/22 /2014).



Jep>kaBHHHM peecTpauiiiHuii Homep [iP:

IIpiopuTeTHHH HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHu# NpiopHTETHHUI HAIIPSIM iHHOBaLLiHHOI AiSJILHOCTI:
IlizcyMKu JOCIiAKEHHS:

ITy6ostikamii:

HaykoBa (HayKOBO-TE€XHiYHa) MPOAYKILis:
ConiasibHO-€KOHOMIYHA CIIPSIMOBaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaaykeHHS pe3yJIbTaTiB AHCEpTalii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA/KEPiBHHUKIB (KOHCYJIbTaHTA)

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. Kocousiant AHaroutint IBaHoBUY

2. Kosolap Anatolii Ivanovych

KBasmigikanis: 1.¢.-m.u., 01.05.02
InenTudikarop ORCID ID: He 3acrocosyetscs
HoparkoBa indopmamist:

IloBHe HallMeHYBaHHS IOPHIHNYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasstiHHS:

Imentudikarop ROR: He zacrocoyerbcs

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€HTiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBumie Im'a Ilo-6aTbKOBI:

1. Emenp Oner OnekciioBuY

2. Emeup Oner OseKciioBUY
KBasidikamis: 1.¢p.-m.1., 01.05.01
InenTudgikarop ORCID ID: He 3acrocosyerbcs

JoparkoBa iHpopmamist:



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

Micue3Haxoa KeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBuuie Im's I1o-6aThbKOBI:
1. CugopoB MakcuM BikTopoBry

2. Cupopos Makcum BikTopoBud

KBasigikamis: x.¢.-m.u., 01.05.02
InenTudikarop ORCID ID: He 3acrocosyetscs
JopaTrkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocosyerbcs

PeuenseHTu

VIII. 3aKkJIr04Hi BiZoMOCTi
BiiacHe IIpizBuie Im's ITo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpi3Buine Im'sa ITo-6aTbKOBI
roJIOBYIOYOro0 Ha 3acigaHHi
BignoBigasibHHUI 3a HiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTparop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 3a peecTpallilo HayKOBOi

OisIIBHOCTI

beskoposanuuii Bosogumup BaseHTuHOBMY

beskoposaitnuii Bosogumup BaseHTUHOBUY

IOpuenko T.A.



