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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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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. 3apaya onTUMAabHOI YIIAKOBKY €JIIICiB: MATEMAaTUYHI MOJ€Jli Ta METOIY PO3B'SI3aHHS

2. Optimal ellipse packing problem: mathematical models and solution methods

Pedepar:

1. O6'eKT BOCIIIPKEHHS - IIPOLEC ONTUMAJIbHOI YIIAKOBKHU €JIIIICIB 3 YpaxyBaHHSIM iX HEIIEpEPBHUX 00€PTaHb i
IOTYCTMMUX BificTaHe!. MeTa poboTu - nifBuieHHs e)eKTUBHOCTI pO3B'sI3aHHS ONTUMI3aLiHYX 3a/1a4 YIIaKOBKU
€JIIICIB IJISIXOM PO3POOKM KOHCTPYKTUBHUX 3aC00iB MAaTEMAaTUYHOTO i KOMII'IOTEPHOTO MOJIEJIIOBAHHSI Ta
e(eKTUBHUX ONTUMI3aliliHUX aArOpUTMiB. MeTonu JOCHiIKEHHS: aHaJliTUYHA FreOMEeTpisl, METO[I TEOMETPUYHOTO
IIPOEKTYBAHHS, METOIU HEJIIHIMHOrO MPOrpaMyBaHHs Ta HErJIaAKoi onTtumisauii. Pospobseni 3acobu, moerti Ta
METOIM AJIS1 3a4a4 ONTUMAJIbHOI YIIAKOBKY €JIIIICIB, J03BOJISIIOTh 3HAXOUTH JIOKJIbHO-ONTUMAJIbHI PO3B'SI3KHY,
Kpallli TOPiBHSIHO 3 BilOMUMU ONY0JIiKOBAaHUMMU pe3ysibTaTaMu. OTPUMAaHI B ucepTallii TEOPeTUYHI Ta MPaKTUYHi
Pe3yJIbTaTU JAIOTh MOKJIMBICTD 32 AOMYCTUMUI Yac PO3MIIyBaTU BEJIMKY KiJIbKIiCTb eJlinciB (6inbuie 100) B
KOHTeIHePp (IPSIMOKYTHUK, KPYT, €JIiTIC) MiHiMaZbHUX PO3MipiB (1101, pajiyc, Koe@ilieHT rOMOTeTii) 3

ypaxyBaHHSM 3aJJaHMX JOMYCTUMUX BifcTaHel. HaykoBa HOBU3HA: PO3PO6JIEH] 3aCO0M MaTEMAaTUYHOTO Ta



KOMIT'IOTEPHOTO MOZEJIIOBAHHS y BUTJISi HOBUX KilaciB phi-¢GyHKUiN i KBa3i-phi-QyHKUi, T0OyA0BaHi HOBI
MaTeMaTH4Hi MOZeJi y BUTJIAI 327124 HeJliHiHHOTo IporpaMyBaHHs Ta po3pobJieHi epeKTUBHI MeTonu AJIs
PO3B'I3aHHS 3371a4 ONTUMAJILHOI YIIAKOBKH €JIIICIB 3 3aJIy4€HHSAM METOJiB HEJIIHIMHOTrO IIpOrpaMyBaHHs, HETJIAAKO1
ontumizatii. [To6yoBaHi 3ac064 MaTeMaTUYHOTO MOJE/IOBAHHS BIIPOBAIKEH] B HABYAJILHUM NIPOLIEC,
MOJAJIbIIOMY IJIaHYETbCS1 BUKOPUCTAHHS PE3YJIbTaTiB AOCIIIKEHDb B IPOMUCIJIOBOCTI. Pe3ybTaTi AOCTiIKEHD
MO>XXyTb BUKOPHUCTOBYBATUCS, HAIIPUKJIA, B JIOTICTULi, IOPOIIKOBIN MeTasnyprii, ripHu4000yBHiil TPOMUCIIOBOCTI,

MOJIEKYJISIPHIN JMHaMilli Ta B 3a/1la4ax pO3KPOIO IPOMUCJIOBUX MaTepiasiB.

2. The subject of the research is the optimal ellipse packing process taking into account ellipse continuous
rotations and allowable distances. The objective of the research is improving of the efficiency of solutions of
optimization ellipse packing problems by developing of constructive tools of mathematical modeling and efficient
optimization algorithms. The research methods employ analytical geometry, geometric design methods, methods
of nonlinear programming and nonsmooth optimization. The developed tools, models and methods for optimal
ellipse packing problems allow us to search for local-optimal solutions which are better in comparison with the
known published results. The theoretical and practical results of the thesis makes it possible to place a large
number of ellipses (more then 100) in the minimal size (an area, a radius, a coefficient of homothety) container (a
rectangle, a circle or an ellipse) taking into account allowable distances. Scientific novelty: the tools of
mathematical modeling and computer simulation are developed in the form of new classes of phi-functions and
quasi-phi-functions, the new mathematical models are derived in the form of nonlinear programming problems
and the efficient algorithms are developed for solving the ellipse packing problems, employing methods of
nonlinear programming and nonsmooth optimization. The tools of mathematical modeling are used in the
educational process, in the future we plan to use the results of the research in the industry. The research results
can be used in logistics, powder metallurgy industry, mineral industry, molecular dynamics and cutting of
industrial materials problem.
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