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Tema guceprauii:
1. MaTemaTnyHe MOZIEJIIOBAHHS Ta METOIY PO3B'SI3aHHA 3371a4 ONTUMAJIbHOI YIIAKOBKU TPMBUMIPHUX TiJl

2. Mathematical modeling and methods for solving problems of optimal package of three-dimevsional objiects

Pedepar:

1. Incepralist NpUCBsAY€HA PO3BSI3aHHIO ONTHMMI3alliiHMX 337ja4 YIIAaKOBKY TPUBUMIPHUX Tijl LJISXOM I1OOYA0BU
TOYHUX MaTEMaTUYHUX MOJieJIel Ta PO3POOKH IiAXOIiB, 0 6a3yI0ThCs HA 3aCTOCYBaHHI ONTUMI3aLiiHUX METOiB
HeJIiHITHOTO NporpaMyBaHHs Ta CydaCHUX COJiBepiB. PO3p06sieHO KOHCTPYKTHBHI 3aCO6M MaTeEMaTUYHOTO Ta
KOMIT'IOTEPHOTI'O MOJZI€JIIOBAaHHS BiJHOLIIEHb OPi€HTOBAaHUX Ta HEOPIEHTOBAHUX TPUBUMIPHUX Tijl, IOBEPXHS SIKUX
yTBOpEHA LUUJHAPUYHUMU, KOHIYHUMU, CPEPUIHUMY MOBEPXHSIMU Ta TJIOMMHAMY, Y BUTJISIA] HOBUX KilaciB -
dyHkuii Ta kBasi O-PyHkuinn. Ha 6a3i po3pobieHnx 3ac06iB MaTeMaTUIHOIO MOJEIIOBAHHS [TOOYIOBAHO i
IOCTiIKeHo 6a30By MaTeMaTU4Hy MOJeJIb 3a7ja4i OIITUMAJIbHOIO YIIaKOBKU TPUBUMIPHUX TiJl, TOBEPXHSI SKUX
YTBOp€HA LUWJIiHAPUYHUMY, KOHIYHUMHY, CPEPUYHMMU IIOBEPXHSIMM i IJIOMMHAMU Ta Pi3Hi ii peanizaii, sKi
OXOIJIIOIOTh LIMPOKUI KJIaC HAYKOBUX i MPUKJIAIHMX 337ja4 YIIaKOBKY TPUBUMIPHUX Tisl. PO3p0o6ieHO enuHy

METOJ0JIOTiI0 PO3B'sI3aHHS 3a7ja4 YI1aKOBKU TPUBUMIPHUX TiJl, IO OIIYCKAIOTh OJJHOYACHO HellepepBHi IOBOPOTH Ta



TpaHCJIsLii. 3alpONOHOBAHO CTpATeTii, METOAM i AITOPUTMU PO3B’SI3aHHS ONTUMI3aLiMHUX 3374 YIIaKOBKU
TPUBHMIPHUX TiJl 3 ypaxyBaHHSIM TEXHOJIOTIYHUX OOMeXeHb (MiHiMabHO JOMYCTUMI BificTaHi, 30HU 3a00POHY,
MO>KJIMBICTb HEIIEPEPBHUX TPAHCJIALIN Ta 06€pTaHb TOILO). BUX0g4M 3 3a[IPONIOHOBAHUX 3aC00iB MAaTEMAaTUYHOTO
MOJEJIIOBAaHHS, MAaTEMAaTUYHUX MOJeJIell, METO/IIB i aIrOPUTMIB, CTBOPEHO IIPOrPaMHE 3a0€3M1EUYEHHS 3
BUKOPUCTAHHSIM TEXHOJIOTII [1apajieJIbHAX 00YNCIIEHD [1JIS1 aBTOMAaTUYHOTO PO3B’$I3aHHS ONTUMI3alifiHUX 33724
YIIaKOBKY TPUBUMIPHUX Tijl. OTPUMaHI pe3ysIbTaTy MOXKYTb OYTH 3aCTOCOBaHi IIPY PO3B'sI3aHHI 3a71a4 ONTUMI3allii
KOMIIOHOBOYHUX pillleHb, KOMIT'IOTEPHOT'O MOJEJIIOBAHHS Y MaTepiaJlo3HaBCTBi, IOPOLIKOBill MeTayprii Ta
HaHOTEXHOJIOTisX, onTuMisauii npouecy 3D-1pyKy nJ1st SLS T€XHOJIOTI] afuTHBHOTO BUPOOHUITBA, Y iHOpMaLiliHO-
JIoricTHYHI cucTeMax, 1o 3a6e3e4yioTh ONTUMI3allilo IlepeBe3eHHs Ta 36epiraHHs BaHTaxiB. Kito4oBi ciioBa:
yI1aKOBKa, TPMBUMIpHI Tijla, FEOMETPUYHE NIpoeKTyBaHHs, O- QyHKIii, MaTeMaTUYHe MOMIEJIOBaHHS, HEIIEePEPBHI

obepTaHH4, HeJliHiliHa onTuMizariis.

2. The thesis is devoted to the solution of optimization problems of packing threedimensional bodies by
construction exact mathematical models and developing approaches based on the use of optimization methods of
non-linear programming and modern solvers. Constructive tools of mathematical modeling and computer
modeling of the relationship between oriented and non-oriented three-dimensional bodies which the boundary is
formed by cylindrical, conical, spherical surfaces and planes in the form of new classes of ®-functions and quasi-
®-functions are developed. Based on the tools of mathematical modeling the basic mathematical model of the
problem of optimal packing of three-dimensional bodies which the boundary is formed by cylindrical, conical,
spherical surfaces and planes is constructed and investigated. Also various implementations that cover a wide class
of scientific and applied problems of packing three-dimensional bodies are constructed. A general methodology
for solving the problems of packing three-dimensional bodies that simultaneously allow continuous rotations and
translations are developed. Strategies, methods and algorithms for solving optimization problems of packing
threedimensional bodies with account for technological constraints (minimum permissible distances, prohibition
zones, the possibility of continuous translations and rotations, etc.) are proposed. Based on the proposed tools of
mathematical modeling, mathematical models, methods and algorithms, software using parallel computing
technology for automatically solving the optimization problems of packing three-dimensional bodies is created.
The results obtained can be used to solve problems of optimization of layout solutions, computer modeling in
materials science, powder metallurgy and nanotechnologies, optimization of the 3D printing process for SLS
additive production technology, and in information and logistics systems that optimize transportation and storage
of goods. Keywords: packing, three-dimensional bodies, geometric design, ®-functions, mathematical modeling,
continuous rotations, nonlinear optimization.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpsIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTEeTHUI HAIIPSIM iHHOBaLilHOI AiJIBHOCTI:
ITiZcyMKH JOCTiI>KEeHHS:

Iy6sikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiaIbHO-€KOHOMIYHA CIIPSIMOBAaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaaykeHHs pe3yJIbTaTiB AHcepTalii:

3B'SI30K 3 HAYKOBHMH T€EMaMH:



VI. BizoMocTi mpo HayKOBOT0 KEPiBHUKA /KEePiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IIpizBume Im'a Ilo-6aTbKOBI:
1. CrosH IOpin I'puroposud

2. Stoyan Yuriy Grygorovych

KBasigikanis: 1. 1. n., 01.05.02
InenTudikarop ORCID ID: He 3acrocosyetncs
JoparkoBa iHdpopmamnist:

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

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. CrosH Opiit 'puroposuy

2. Stoyan Yriy

KBasigikanis: 1. 1. n., 01.05.02
InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamnist:

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

Micue3HaxoaKeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizmomocTi npo odiliiHuX OTIOHEHTIB Ta pelleH3€HTiB
OdiuiiiHi OTIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. KostkeBud I'puropinn Mukosainosud

2. Zholtkevych Grygoriy

KBasigikamis: 1. 1. 1., 05.02.08

InenTudikarop ORCID ID: He 3acrocosyetbcs



JoparkoBa iHdpopmamnist:

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

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. TeBames AHnpinn IMUTpOBUY

2. Teviashev Andriy

KBasigikamis: . 1. 1., 01.05.01
InenTudikarop ORCID ID: He 3acrocosyetscs
HoparkoBa indopmamnist:

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

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasstiHHS:

ImentTudikarop ROR: He zacrocoyerbcs

BaacHe IlpizBume Im's I10-6aTbKOBI:
1. Komgk Banentuna MuxainiiBHa

2. Komiak Valentyna

KBasigikanis: n. 1. n., 01.05.02
InenTudikarop ORCID ID: He 3acrocosyerscs
JoparkoBa iHdpopmamnist:

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

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTu



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

Crosu [Opii1 I'puroposuy

CMmetaHkiHa Harasig BosnogumupisHa

FOpuenko T.A.



