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Pedepar:

1. O6’eKTOM OCTIIKEHHS € MTPOLEeC PO3MillleHHS HEOPiIEHTOBAHUX €JIIMCiB. METOIO NOCIIKEHHS € MiABUIIEHHS
ePeKTUBHOCTI PO3B’sI3aHH 3a71a4 PO3MIllEHHS eJIICIB 32 3aJaHUMU OOMEXKEHHSIMU LIJITXOM PO3POOKU
KOHCTPYKTUBHUX 3aCO0iB reOMETPUYHOIO MO/IEJIIOBaHHS BiTHOCUH MiX eJlirncamu (LOTHKY, HellepeTUHAHHS,
nepeTrHaHHs) i onTuMizauii ix po3mimenHs. I[1ifg yac gocigkeHb BUKOPUCTOBYBAJIMCh METOAN MAaTEMAaTUIHOTO
MOJEJIIOBAHHS, aHAJIITUYHOI, OOUMCIIOBAILHOI T€OMETPii, FeOMETPUYHOTO MOJIEIIOBAHHS, TEOMETPUYHOTO
IIPOEKTYBaHHSI, OIITUMI3allii, CHCTEMHOTO IiTX0Ay, eJIeMeHTH ToroJorii. ¥ po6oti copmMyiboBaHa 3ajavya
PO3MillleHHs1 HabopY eJIiIciB B 0671aCTi 3 ypaxyBaHHSM YMOB HEII€PETUHAHHS 11 TEXHOJIOTIYHUX 0OMEXKEHD, SIKi
KOHKPETU30BaHi B yMOBax NPUKJIAHOI 3a7a4i. YI0CKOHAJIEHO MOJIeJIb PO3MillleHHsI HAbOPY €JIIICIB Y IPSIMOKYTHUK
MiHiManbHUX PO3MipiB. JIONyCKaIOThCSl HENIEPEPBHI 00E€PTAHHS I TPAHCJISALII €JIICiB, ypaxOBaHO MOXKJIMBICTD

HasBHOCTI MiHIMaJIBHO JONTyCTUMUX BiICTaHE! MK HUMHU. JIJ11 MOZI€/TIIOBAaHHS BiJHOIIEHb HEMIEPETUHAHHS €JIIIICIB i



HaJIEXXHOCT] eJrinca 06;1acTi no6ymoBaHO HOBI KBazi-phi-¢yHKuii. 3anponoHoBaHO e(peKTUBHUI AITOPUTM MOLIYKY
JIOKaJIbHO-OINTUMAaJIbHUX PO3B'SI3KiB i3 TOUKU 30py Horo TpygomictkocTi. IlobyoBaHa Mopesb iHOUBiAyaabHO-
IIOTOYHOTO PYyXy iHIMBIAIB, 1110 AIPOKCUMOBAHI eJliicaMy 3 KOHKPETU3allielo TEXHOJIOTiYHUX obMe>keHb. HaBeneHo
CI0Ci6 reOMeTPUYHOTO MOZEJIOBAHHS PYXY JIIOJel 32 KpUTEepieM MAaKCUMYMY iX CYKyITHOTO IepeMilleHHsI.
BukopuCTaHHS OTPUMAHOTO CIIOCOOY OLiNbHO TPU BUOOPi pallioHaIbHUX MIJISIXIB €Bakyallii Ha 06'eKTax pi3HOro
IIpu3HayeHHs. Pe3ynbTaT pobOTU BIIpOBamyKeHi B po6oTy ['0s10BHOrO yrpasiliHHS JlepKaBHOI ci1y>koU YKpaiHu 3
HAJ3BUYAMHUX CUTYyalill y XapKiBCbKill 06J1aCTi.

2. The object of the study is the process of placing non-oriented ellipses. The aim of the study is to increase the
efficiency of solving the problems of placement of ellipses under the specified constraints by developing
constructive means of geometric modeling of relations between ellipses (touch, nonintersection, intersection) and
optimizing their placement. During researches methods of mathematical modeling, analytical, computational
geometry, geometric modeling, geometrical design, optimization, system approach, elements of topology were
used. In this article, the problem of packing of sets of ellipses in a given region taking into account conditions of
nonintersection and technological restraints which are concretized in the conditions of the applied problem is
formulated. The model of packing of a set of ellipses in a rectangle of minimum dimensions is improved.
Continuous ellipse rotations and translations are allowed, the possibility of availability of minimum admissible
distances between them is assumed. New quasi-phi-functions are constructed for modeling of the relations of
ellipse nonintersection and to define belonging of an ellipse to the container. An effective algorithm for locally
optimal solutions is proposed in terms of its complexity. The model of the individual-and-flow movement of
individuals approximated by ellipses with specification of technological restraints is constructed. The method of
geometric modeling of the movement of people based on the criterion of the maximum of their total displacement
is given. The use of this method is advisable when choosing rational evacuation routes at objects of different
designation. The results of the work were introduced into the work of the Main Department of the State Service of
Ukraine for Emergencies in the Kharkiv region.
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