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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: 28.17.19

Tema guceprauii:

1. MaTemaTryHa Mo[ieJb i METO[] PO3B'sI3aHHS ONTUMI3alifHOI 337ja4i pO3MillleHHSI HEOPiEHTOBAHUX 6AraTOKYTHUKIB
Ta KPYyriB

2. A mathematical model and method for solving packing optimization problem of non-oriented poligons and

circles

Pedepar:

1. ocnimkyeTbCs 3a5iaya po3MillleHHS HeOPiEHTOBAaHMX ABOBUMIDHUX T€OMETPUYHUX 00'€EKTIB Y cMy3i. MeToto
po60TU € MaTEMATUYHE MOJEJIIOBaHHS Ta PO3p0o0Ka METOIiB PO3B'sI3aHHS ONTHUMIi3aliiHOi 3aa4i po3MillieHHS
HEOPieHTOBAHUX 6AraTOKYTHUKIB Ta KPYTiB y cMy3i. BukopuctoByeTbcst MmeTo, O-pyHKIIil, MeTO, OCiI0BHO-
OIMHOYHOTO PO3MillleHHS, 0 IPYHTYETHCS Ha allpOKCUMaLlil 06'eKTiB, MOan(iKOBaHN METOJ, OKOJIIB, 110
3BYXXYIOTbCSI, MOAN(IKOBAaHN METOJ], MOKJIMBUX HAIPSIMKIB. [lJ11 4MCEIbHOTO MOZEIIOBAHHS BUKOPUCTOBYETHCS
EOM. Brniepme no6yposaHo nosHuii kiac O-@yHkuUin Ta HopMasnizopaHux O-QyHKUIN AJ151 HEOPIEHTOBAHUX 0A30BUX
006'eKTiB Ta HEOMYKJIMX 6araTOKyTHUKIB, O-(QyHKLis A4J1 Napy FeOMEeTPUYHUX 00'€KTIB, OJJUH i3 SIKUX € ONyKJINi

0araTOKyTHUK, a APYyTUil - pe3ysbTaT [epeTUHY [IBOX KPYrOBUX JIBO3B'SI3HUX 00'eKTiB. Briepie nobyoBaHo Ta



OOCJiIKEHO MaTEMAaTUYHY MOJEJb 3a/1a4i pO3MillleHHS HEOPi€EHTOBAaHMX 0araTOKyTHUKIB Ta KpyriB. OnepkaB
[OA/IBIINE PO3BUTOK MiAXiA 70 pO3B'sI3aHHS ONTHUMI3ALiHUX 33724 PO3MIIEHHS, SKUH ToJIIrae y KomoiHali
METO/IiB JIOKaJIbHOI Ta Ir7100aJIbHOIONTHMI3aLi] Ha BUIIaZOK HEOPIEHTOBAHUX 00'eKTiB. PesysbTaTy aucepraliiiHux
IOCIIiIKEHb BUKOPUCTOBYIOThCA Y EKCIIEPTHO TEXHOJIOTIYHOMY LieHTpi "JliarHOCTHKA" IIPY €KCIIePTU3i IJIaHIB
JikBiganii aBapiliHUX cUTyaniil Ha 06'€KTax MiABUILEHOI HEOe3MeYHOCT] JJ1s1 OLiHKY BapiaHTiB KOMIIOHYBaHHS
OyIMHKIB, CIIOPY/, Ta TEXHOJIOTTYHOTO 06J1alHAaHHS Ha IPOMILJIONIAILI 3 YpaXxyBaHHSIM 30H Aii Bpakaiouux HakTopis
MOXJIMBUX aBapill Ta B yub0BOMy Ipolieci y XapKiBCbKOMY HalliOHaJIbHOMY YHIBEPCUTETI BHYTPIllIHIX CIIPaB..
[IporpamMu MOXHA TaKOX BUKOPMCTOBYBAaTH B CUCTEMAX aBTOMATHU30BAHOTO IIPOEKTYBAHHS Pi3HUX TEXHIYHUX

CHCTEM Ta MIPUCTPOIB NIpX PO3KPOIOBAHHI MaTepiasliB y JIETKiN Ta BaXKKill IPOMUCIIOBOCTI i T.i.

2. The problem of arranging non-oriented 2D geometric objects on a strip is investigated. The objective of the
study is mathematical modelling and developing methods for solving the optimisation problem of arranging non-
oriented polygons and circles on a strip. The following methods are used: geometric design, the ®-functions
method, the method of consecutive-single arrangement based on object approximation, the modified method of
converging neighbourhoods and the modified method of feasible directions. A computer is used for numerical
simulation. A full class of ®-functions and normalised ®-functions for non-oriented base objects and nonconvex
polygons was first built. Also, an ®-function was built for a pair of geometric objects, one of which is a convex
polygon and the second one is the result of intersection of two circular biconnected objects. The mathematical
model of the problem of arranging non-oriented polygons and circles was first built and investigated. The
approach to solving optimisation arrangement problems, which consists in combining methods of local and global
optimisation for non-oriented objects has been advanced. The results of dissertation studies are used at the Expert
and Technological Centre Diagnostics during appraisal of plans of liquidating emergencies at high-hazard objects
to evaluate options of layout of buildings, structures and technological equipment at an industrial site with
account of the zone of action of affecting factors of possible accidents. The results are also used in the instruction
process at the Kharkiv National University of Internal Affairs. The programs can also be used in CAD of various
technical systems and devices during cutting of materials in the light and heavy industry, etc.
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