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InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: nokrop Hayk
AcnipaHTypa//IOKTOpPaHTypa: Hi

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

Jara 3axHcCTy: 14-11-2013

CreniaJbHICTh 32 OCBITOIO: 7.04030101

Micue po6oTH 3400yBaya: lnctutyt npobiem mMammHo6yyBaHHs iM. A.M. Tlinroproro HAH Ykpainu

Kopg 3a €IPIIOY: 03534570

Micue3Haxoa>KeHHS: 61046, m.XapkiB, By JIm. [Toxkapcbkoro 2 /10

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHOoi BYEHOI pagH (pa30Boi CIeliaai30BaHOi BY€HOI pagH): [ 64.180.01

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT IPO6IIEM MAaMHOGYAyBaHHs imM. A. M. TTigropsoro

HaujonasnbHoi akagemii Hayk YKpaiHu

Kopg 3a €IPIIOY: 03534570
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dopma BaacHOCTI:
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI 0COOH: [HCTUTYT TPO6IIEM MAamMHOGYyBaHHs iM. A.M. Tlinropaoro
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 28.29.23

Tema guceprauii:
1. MaremaTtuyHi Mogesi, MeToau Ta iHpOpMalliiiHi TEXHOJIOTIi pO3B'sI3aHHS ONTUMIi3aliMHUX 33/1a4 PO3MIillleHHS

reoMeTPUYHUX 00'EKTIB.

2. Mathematical models, methods and information technologies for solving optimisation placement problems of
geometric objects.

Pedepar:

1. O6'eKTOM HOCHITIKEHHS € TIPOLIEC ONTUMAJILHOI YIIaKOBKY i pO3KPOIO T€OMETPUYHUX 00'€KTIB AOBIIBHOI POPMU.
MeTo10 po60TH € NifBUILEHHS €(EKTUBHOCTI PO3B'sI3aHHS ONTUMI3alLliMHUX 334a4 PO3MIllleHHSI T€OMETPUYHUX
00'€KTiB IJISIXOM PO3POOKHU Cy4aCHUX iH(POPMaLiHUX TEXHOJIOTIN HA OCHOBI KOHCTPYKTHUBHUX 3aC00iB
MaTeMaTU4HOTrO i KOMIT'IOTEPHOTO MOJIE€JIIOBAHHS, HOBUX MAaTEMAaTUYHUX MOZEJeN Ta e(PeKTUBHUX METO/IiB
onTuMmizatlii. MeToau nocinKeHHs: 3arajbHa Ta TOMOTOIIYHA TOIOJIOris, QyHKIiOHANIbHUM aHai3, MmeTos, phi-
(YHKIil, aHaNiITUYHA FEOMETPIsl, METOAM F€OMETPUYHOTO TPOEKTYBAHHS, METO M HEJIiHIIHOI Ta
HenndepeHniioBHOI onTrMisalii. Po3po6seHo NOTY>KHi KOHCTPYKTHBHI 3aCO0M MAaTEMaTUIHOTO MOZEJIIOBAHHS

BiJHOLIEHb [1OBiIbHUX HEOPIEHTOBAHUX '€OMETPUYHUX 00'EKTIB, 0OMEXKEHHUX AyraMu KiJl Ta BiipisKaMu MpPsIMUX, 3i



3MiHHMMHU METPUYHMMU XapaKTepPUCTUKaMU. [106y10BaHO i JOCIIIIPKEHO y3arajJbHEHy MAaTEMAaTU4YHY MOJIEJIb Y
BUIJISAI 3a71a4i HeudepeHLiioBHOI ONTUMI3allii, MHOKMHA peaJtizallifl SIKOi IOKpUBA€ MUPOKUI KJlac HAyKOBUX i
NPUKJIAJIHMX 3a7}a4 YIIAKOBKU Ta PO3KPOIO. 3alIPOIIOHOBAHO CTPATETii, METOJIM i aJITOPUTMU PO3B’I3aHHS
ONTUMI3aLiNHUX 334a4 PO3MillleHHS TOBIJIBHUX O0’€KTIB 3 ypaxyBaHHSIM TEXHOJIOTIYHUX OOMeXeHb, Po3pobiieHi
METOAM Ta aJITOPUTMHU PO3MNOBCIOIKEHI HA PO3B'A3aHHA PAAY 3a7a4 NOKpUTTA Ta 3D-3amay po3mimeHHsa. CTBOPEHO
IIPUKJIAgHY cucTeMy 2D-Arrangment 1ij1s aBTOMaTUYHOIO PO3B'sI3aHHS ONTUMI3aliiHYX 3a/1a4 pO3MillleHHS
IOBiNbHUX 00'eKTiB. HayKkoBa HOBM3HA I10JIAra€ B TOMY, 1110 PO3p06JIe€Hi KOHCTPYKTUBHI 3aC00M MaTeMaTUYHOTO
MO/IE€JIIOBAHHS BiIHOIIEHb T€OMETPUYHUX OO €KTIB JO3BOJIAIIN OMUCATU B aHATITUYHOMY BUTJISII OCHOBHI
obMesKeHHSI 33/1a4 PO3MillleHHSI TOBUIbHUX HEOPiEHTOBAHUX 00'€KTIB 3i BMIHHUMU METPUYHUMU XaPaKTEPUCTUKAMU,
no6yyBaTy y3araJbHEHY MaTEMaTUYHY MOJI€JIb Ta 3alIPOIIOHYBATU METO/I TeHepallii TPOCTOPY PO3B’SI3KiB 3a7a4
ONTUMAJIbHOI'O PO3MIlllEHHS 3 3aCTOCYBaHHSM phi-nepes. Po3po6s1eHo HOBI cTpaTerii, IBUIKI METOAY TOOYI0BU
CTapTOBUX TOYOK, €(PEKTUBHI METOAU MOLIYKY I7106aJIbHOTO €KCTPEMYMY i HAGJIM>KEHDb [0 T7100a/1bHOTO
€KCTPEMYMY, OPUTIHAJIBHUI METO[I J€KOMITO3ULLil 3374 HeJiHiiHOI onTuMmizaii. Pe3ynbpTaTi sucepraniiHoi
po60TH BUKOPUCTOBYIOThCS Y BesmmkobpuraHii (University of Southampton, United Kingdom), Hime4uusi (Dresden
University of Technology, Institute of Numerical Mathematics), a Takox y ['07I0BHOMY yIpaBJliHHi Aep>kaBHO]
cyk6u YKpaiHu 3 HaA3BUYalHUX CUTYalliil y XapKiBChKiil 06J1aCTi Mpy MOZeJIIOBaHHI i pO3B’s13aHHi 3aaui
PO3MillleHHS ITOXKEXKHUX TIET10, OXKEXKHUX TiIpaHTiB, TOXKEXKHUX CIIOBIlyBayiB, IIpY Po3po6bLii palioHaIbHUX [1JIaHIB
eBakyalii 3 BucoTHux Oyaisessb, B Icnanii (TDM Solution SL, Premia de Mar, Spain), BpoBai>kKeHi B HaBYaJIbHUN
npouec y XapKiBCbKOMY HalliOHaJIbHOMY YHIBEPCUTETI palioeIeKTPOHIKY Ta y HaljioHabHOMY YHIBEPCUTETI
LIMBIZIbHOTO 3axuCTy YKpainu. OCHOBHI rajysi BAKOPUCTaHHS - MAIIMHOOYIyBaHHS, Jlerka IIPOMUCIIOBICTh, XiMidHa

IIPOMUCJIOBICTb, OY[iBHUIITBO.

2. The research object is the process of optimal packing and cutting of geometry objects having arbitrary shape.
The purpose of the work is to improve the efficiency of solving optimisation problems of placing geometric objects
by the means of modern information technology development on the basis of constructive tools of mathematical
and computer modeling, new mathematical models and effective methods of optimisation. Research methods:
general and homotopic topology, functional analysis, the method of phi-functions, analytical geometry, geometric
design methods, the methods of non-linear and non-differentiable optimisation. Powerful tools for relationships
mathematical modeling of arbitrary non-oriented geometric objects that are bounded by circular arcs and line
segments with variable metric characteristics are developed. The generalized mathematical model in the form of
non-differentiable optimisation problem is constructed and investigated. The variety of model realisations covers a
wide spectrum of scientific and applied packing and cutting problems. Strategies, methods and algorithms for
solving optimisation problems of arbitrary objects placement taking into consideration technological restrictions
are suggested. The developed methods and algorithms are extended to a number of covering and 3D-packing
problems. The application system “2D-Arrangment” for automatic solving of optimisation problems of arbitrary
objects placing is developed. Scientific novelty: use of constructive tools for mathematical modeling of the
geometric objects relationships permitted to describe in an analytical form the main restrictions for location
problems of arbitrary nonoriented objects with variable metric characteristics, construct the generalized
mathematical model and propose the generating method for the solution space of optimal placement based on the
use of phi-trees. New strategies, fast methods for construction of starting points, effective techniques of global
optimisation and searching for approach to the global extremum, the original method for decomposition of
nonlinear optimisation problems are developed. The results of the work are used in the UK (University of
Southampton, United Kingdom), Germany (Dresden University of Technology, Institute of Numerical
Mathematics), in the Head Office of Civil Service of Ukraine of Emergency Situations in the Kharkiv region for
modeling and solving the problem of locating of fire stations, fire hydrants, fire detectors and for the development
of rational plans for the evacuation from high-rise buildings, in Spain (TDM Solution SL, Premia de Mar),
introduced in the educational process at the Kharkov National University of Radio Electronics and at the National
University of civil Defense in Ukraine. The main areas of use are machinery, light industry, chemical industry,
building industry.



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. PomaHoBa TetsiHa €BreHiiBHa
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KBasmigikamis: n.1.1., 01.05.02
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IloBHe HallMeHYBaHHS IOPHIHNYHOI 0COOH:
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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. bBigtok IleTpo IBaHOBUY

2. bigrok Iletpo IBanoBMY
KBasidikanis: 5.1.1., 05.13.03
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. Tynauunpkuit Jleonin ®enoposuy

2. 'ynsunupkuii JleoHin GenopoBuy

KBasigikanis: 1.1, 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

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. llngxos Bnagucnas BikropoBuy

2. lllnaxoB Bnapucnas BikropoBruy
KBasigikanis: 1.1, 05.13.23
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PeuenseHTu
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