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Pedepar:

1. O6'eKT - pouec po3MillleHHsI FeOMETPUYHMX 00'€KTIB y 3a7aHill 06s1acTi. MeTa - po3po6Ka HOBUX Ta
BIOCKOHAJIEHHS iCHYIOUMX MaTeMaTUYHUX MOJeJiell Ta MeTO/IiB PO3B'I3aHHS KOMOGIHATOPHUX ONTUMI3aLiHUX 33724
PO3MillleHHS] TeOMETPUYHHUX 00'€KTiB Ha KlacaX MHOXXUH I1ePeCTaHOBOK 32 PaXyHOK CKOPOYEHHSI Ha[IJIUIIKOBOCTI B
onuci obsacTell JONyCTUMUX PO3B'sI3KiB i BpaXyBaHHSI BJIaCTUBOCTEN LiIbOBUX (PYHKIIH 33724 LjbOT0 Kjacy. Metoau
- METOAM 6araToOBMMipHOi reoMeTpii Ta JIiHifHOI anre6py - I8 JOCAiIKeHHS BJaCTUBOCTEN KJ1aciB MHOXKUH
[IepEeCTaHOBOK, BiloOpakeHUX B €BKJIiZiB IIPOCTIp; ONMYKJINI aHai3 - AJ1s1 T06yA0BY OLiHOK MiHIMyMY OITyKJINX
IIpojoBXeHb QYHKIiH, 3alaHUX Ha KJlacax MHOXKMH II€peCTaHOBOK; METOAY ONTUMIi3alii - AJ1s1 pO3B'sI3aHHS
ONTUMI3alLiMHUX 33424 T€OMETPUYHOTO NIPOEKTYBAHHSI; METOIY FEOMETPUYHOIO IIPOEKTYBAHHS 117151 TOOY0BU
MaTeMaTUYHUX MOJeJIeN 3a/1ad PO3MillleHHSI TeOMETPUYHUX 00'€KTIB. AlapaTypa - NepCOHAIbHUI KOMII'IOTEP.

TeopeTuyHi Ta NpakTUYHi pe3ybTaTU - IOOYLOBaHI MaTeMaTUYHi MOieJli i po3pobJieHi MeTOAU Ta aJITOPUTMHU



MOXXYTb CJIy’KUTU OCHOBOIO 117151 IOOYIOBU CUCTEM PO3B'sI3aHHSI KOMOIHATOPHUX ONTHUMI3aLiHUX 3a7a4
reOMEeTPUYHOT0 IIPOEKTYBAaHHS B Pi3HUX rajy3six, TaKUX SIK [IPOEKTYBaHHS IJIaHiB PO3KPOIO0 MaTepiajy B
METaJI000pOOHIi, TEKCTUIIbHIN rany3sx IPOMHUCJIOBOCTI, IPY YIIaKOBIi BaHTaXiB 17151 I€pEBE3€HHSI, [IpU
CKJIa[lyBaHHi KOHTEMHEPiB, KOMIIOHOBLI 06J1aiHaHHs Touo. HaykoBa HOBU3HA - BIEpIIE PO3POOIEHO METO
onrtrmisauii TiHIMHAX QYHKLiN 3 JTiHITHUMU OOME>XKEHHSIMU Ha KOMOIHATOPHUX MHOXKUHAX, B OCHOBI SIKOTO JIEXKaTh
BU3HaUYeHHS QyHAAMEHTAJIbHOI CUCTEMU PO3B'SA3KiB CUCTEMU JIiHITHMX OOMeKeHb-HepiBHOCTEe B KOMOiHallii 3i
CXEMOIO BUIAIKOBOIO MIOLIYKY Ta PO3B'sI3KM TOIIOMDKHUX €KCTPEMaJIbHUX 33/1a4 Ha KOMOIHATOPHUX MHOKMHAX.
[To6y0BaHO OLiHKU PO3B'A3KiB, OTPUMAHUX PO3POOIEHUM METOIOM. Lle 03BoJIsie pO3B'A3yBaTU 3a1ayi
KOMOIHATOpHOI onTuMizalii 3 JiHIMHOIO 11iIbOBOI0 PYHKLI€EIO i TIHIHHUMY 0OMEXKEHHSIMU Ha KJlacax KOMOIHAaTOPHUX
MHOXUH; [100y10BaHO MaTeEMaTUYHY MOJIeJIb JBOKpUTEPianbHOI 3a/1a4i YIIaKOBKU N-BUMipHHUX [1apasesienineniB y
n-BUMIpHOMY Mapaseserninesi. 3arrporoHOBaHO MifXif, 4O PO3B'A3aHHA 3a7a4i Ha OCHOBI CXEMU MOCIIiIOBHOI
OITMMi3alii KpUTEPIiB i METOAY TiZIOK Ta MeX. Lle mae MOXKIMBICTb BpaxOBYyBaTH PO3TALlyBaHHS LEHTPY Baru
CHCTEMM IIPU PO3B'd3aHHi 33724 LIiJIbHOI YITAKOBKY N-BUMIPHUX [TapajieJenineiB y N-BUMipHOMY [Tapajieseninesi.
OTpumanu Nojasblinil PO3BUTOK: METOJ, OCIiIPKEHHSI €KCTPEMaJIbHUX BJIACTUBOCTEN ONYKJIMX i CUJIBHO OIYKJIMX
(YHKUIH, 3a1aHNX Ha JUCKPETHUX MHOXKMHAX. 3alIPOIIOHOBAHI OLiHKY MiHIMyMY OIYKJIMX i CUJIBHO OMYKJIAX
dyHKLIH 3 ypaxyBaHHIM JIiHINHUX 0OMeXXeHb Ha KjlacaX KOMOIHATOPHUX MHOKYMH IIepeCcTaHOBOK. [106y0BaHO
OLIiHKM Ta JOCTaTHI YMOBU MiHIMyMy ONYKJIUX i CUJIBHO OMYKJIMX (PYHKIIiMl HA HOBUX KJlacaX MHOKVH II€PECTaHOBOK:
MHOKMHAaX [IePECTaHOBOK KOPTEXKIB 1 KOMIIO3ULIii [IEpECTAaHOBOK. Lle ae MOKJIMBICTb peasisallii MeTOIiB TUITY IiJIOK
Ta MeX i OLIiHIOBaHHS HAOJIMXEHUX PO3B'SI3KiB /1J1s 33424 ONTUMI3allil Ha 3a3HaYeHNX KJIacax MHOXKHH; METO]
onTUMizallii OIiHOK MiHIMyMy OIYKJIMX i CUJIBHO ONYKJIMNX (YHKIIiM Ha Kjlacax KOMOIHATOPHUX MHOXUH
IepecTaHoOBOK Ha OCHOBI BUKOPUCTaHHS METOiB HegudepeHLifioBaHoi onTyuMizalii. Lle 703BoJIs€ MiIBUIIATY
€(EeKTUBHICTb OLiHOK, 1[0 BUKOPUCTOBYIOTbCSI B METOJIAX THUITY TiJIOK Ta MEXX; MaTeMaTU4YHA MOZEJIb 3a7adi
PO3MillleHHS N-BUMIPHUX NapajeseninesiB y N-BUMipHOMY Tapajiesieninesi B 4aCTUHI BpaxyBaHHSI OPTOTOHAJIBHOI
opieHTallii N-BUMipHUX NapajeJsielinesiB 3a JOIIOMOr010 IIePECTAHOBOK iX JIiHIMHUX po3MipiB. Lle mo3BoJise
OZIEP>KyBaTU OiIbIl €(PEKTHUBHI PO3B'SI3KU 33[1a4 PO3MillleHHs. Pe3ysibTaTu AUCEPTaLiliHOi po60TH BIIPOBAIKEHI IpU
PO3B's13aHHI 337ja4 PalliOHAJILHOTO PO3MillleHHS 3ar0TiBOK, Ha incTax meTany B 3AT "XapkiBmeran-2" (akT
BIpoBaaKkeHHs Bif 12.01.2010 p.). Po3pobiieHnii KOMIIEKC MaTeMaTUYHUX MoZesiel i IporpaMHOro 3abe3rneyeHHs!
BMKOPHUCTAHO /151 aBTOMaTHU3allii mpolecy po3MillleHHs IPSIMOKYTHUX HAJIINOK Ha JIMCTax MaTepiasny Ha eTamni
niArotoBky nosirpagivHoi nponykuii o apyky B TOB BupasunnTso "PaHOK" M. XapKoBa (aKT BIIPOBAIKEHHS Bif,
01.03.2010 p.). Pesynpratu po60TH BIIPOBAIpKEH] B HABYAIbHUH NPoLeC XapKiBChKOTO HALliOHAJIbHOTO YHIBEPCUTETY
pazioesneKTpOHiKM Ha Kadepi CUCTEMOTEXHIKU (aKkT BripoBagykeHHs Bif 30.09.2010 p.). Po3pobieHi maTeMaTHUyHi
MOJeJli, MeTOOY Ta IporpaMHe 3a6e3Me4eHHsI MOXKYTbh OYyTU BUKOPUCTAHI Ha MiANPUEMCTBAX, [isSJIbHICTb SIKUX
IIOB'sI3aHa 3 CKJIa[lyBaHHSIM Ta TPAHCIIOPTYBaHHSIM Pi3HOTO poAy 06'€KTiB, pO3KpOEM MaTepiaiy, y nouirpadiyHomy
BUPOOGHUIITBI TOIIO.

2. Research object - the process of placing geometrical object in an identified area. Research target is working out
new mathematical models and methods and improving the existing ones for solving the combinatorial and
optimization problems of placing geometrical objects on the classes of permutations sets by means of decreasing
redundancy in the descriptions of the acceptable ranges of solutions and taking into account the properties of the
objective functions of the problems belonging to the given class. Research methods: the methods of
multidimensional geometry and linear algebra - for investigation the properties of the classes of permutation sets
reflected into the Euclidean space; convex analysis - for constructing the estimates of the minimum convex
extensions of the functions, given on the classes of permutation sets; optimization methods - for optimization
problems of geometric design solving; methods of geometric design for mathematical models of the geometrical
objects placement problems construction. Research apparatus: personal computer. Theoretical and practical
results - the developed mathematical models and the worked out methods and algorithms may serve as a ground
for constructing systems of solving of combinatorial optimization problems in geometric design in various domains
such as cutting lay-out designing in metal-working and textile branches of industry, in the process of loading
freight for transportation, containers warehousing, equipment layout, etc. Scientific novelty - for the first time the



method of optimization of linear functions with linear restrictions on combinatorial sets, in the basis of which lie
the search of the fundamental system of solutions of the system of linear restrictions-inequalities in combination
with the scheme of random search and additional extremal problems on combinatorial sets solving, is developed.
The estimates of the solutions got with the help of the developed method are formed. This allows solving the
problems of combinatorial optimization with linear goal functions and linear restrictions on classes of
combinatorial sets; the mathematical model of two-criteria package problem of n-dimensional parallelepipeds in
an n-dimensional parallelepiped is built. An approach to solving the problem built on the basis of successive
criterion optimization and bounds and branches method is worked out. This allows taking into account the
position of the system weight center while solving packing problems of the n-dimensional parallelepipeds in an n-
dimensional parallelepiped. Further developed: the method of investigation of extremal properties of convex and
strongly convex functions, given on discrete sets. The estimates of the minimum of convex and strongly convex
functions with linear restrictions on combinatorial permutation sets are proposed. The estimates and sufficient
conditions of the minimum of convex and strongly convex functions on the new classes of permutation sets,
namely tuple permutation sets and permutation compositions are formed. This allows developing methods of
bounds and branched type and estimations of the approximate solutions for the optimization problems on the
mentioned classes of sets; the method of optimization of the estimates of the minimum of convex and strongly
convex functions on the classes on combinatorial permutation sets based on the methods on nondifferentiable
optimization. This allows building more efficient estimates that are used in the bounds and brunches methods;
mathematical model of the problem of placing n-dimensional parallelepipeds in an n-dimensional parallelepiped
which allows taking into account the orthogonal orientation of n-dimensional parallelepipeds with the help of their
linear dimensions permutation were further developed. This allows receiving more efficient solutions of the
packing problems. The research results were used for solving the problems of rational blanks placement on the
metal sheets at "Kharkovmetall-2" (the certificate of implementation from 12.01.2010). The developed complex of
mathematical models and software was used for automation of the process of placing rectangular stickers on the
sheets of material at the stage of printed matter preparation at "Ranok" Publishing House (the certificate of
implementation from 01.03.2010) The results of the research are implemented into the learning process of Kharkiv
National University of Radio Electronics at the system engineering department (the certificate of implementation
from 30.09.2010). The worked out mathematical models, methods, and software may be used at the enterprises,
the activity of which is connected with various objects warehousing and transportation, material cutting, in
printing industry, etc.
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