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Pedepar:

1. O6'eKT moCHimKeHHs - CKJIaiHi ilKeHepHi KOHCTPyKii. MeTa nociiKeHHs - po3po6Ka NPUHLMIIIB [106y10BY Ha
OoCHOBI Teopii R-pyHK1ill MaTeMaTUYHNX MOZEJeN CKIAJHUX FeOMETPUYHUX 00'eKTiB Ta ix JucKpeTusatlii 3
BMKOPHCTAHHSIM YOTUPUKYTHUX i IIECTUTPAHHUX €JIEMEHTIB. MeTOIY AOCIiIpKEHHS I'PYHTYIOTbCSI HA METOJAX
MaTeMaTUYHOrO aHaJli3y, aHaMiTUIHOI reOMeTpii, MaTeMaTUYHOTO MOJIETIOBAaHHS, 06YMCIIIOBAJIbHOI MaTeMaTHKHY,
CHCTEMHOTO aHasli3y. [lJisi MaTeMaTUYHOrO OIMCY MOJiesiell TeOMEeTPUYHUX 00'€KTIB CKIagHOI popmu
BHUKOPHCTOBY€ETHCSI MaTEMAaTUYHUI aniapaT Teopii R-pyHkuiil. TeopeTuyHi Ta MpakTU4Hi pe3yabTaTU - pO3pO0JIEHi
MIPUHIMIIY T2 METOJIM BUKOPUCTAHHS anapary R-QyHKLii 171 Mo0y40BH MaTeMAaTUYHUX MOJIEJIell FTEOMETPUYHUX
00'eKTiB Ta IUCKpeTH3aLii iXx Ha CKiHYeHHi eJleMeHT! YOTUPUKYTHOI i mecTUrpaHHoi OPMU O3BOJISIOTH HE TiIbKU
SKiCHO MiABUIIUTYU PE3YyJIbTaTh MAaTEMATUYHOIO MOJIEJIIOBAHHS, ajle I BUKOPUCTOBYBATH iX IIPU IIPOEKTYBaHHI,
aHali3i Ta ONTUMI3allii CKJIagHUX iHKEeHEPHUX KOHCTPYKLiNA. HaykoBa HOBU3HA: HAOyB MOAABLIIOIO PO3BUTKY METO],
R-dyHKILIi# 1719 MaTeMaTUYHOTO MOZIEJIIOBAHHS CKJIATHUX TiJl B YaCTUHI PO3B'SI3Ky 3a/1a4 IOOYHO0BY, Bisyasnizauii Ta

aHaslizy MaTeMaTUYHUX MOJlesiell TPUBUMIPHUX reOMeTPUYHMX 00'€KTIB; Blleplle Ha 6a3i MeToy Cylnepro3uLii ta



pUHLUITY i30MOP(iZaMy PO3PO6IEHO METO OOYLOBY IUCKPETHUX MaTeMAaTUYHUX MOJieJieil, 3aCHOBaHNX Ha
YOTUPUKYTHUX CKIHYEHHUX €JIEMEHTAX, OJI51 aHAJITUYHUX MAaTEMAaTUYHUX MOJIEJIEN CKJIAIHUX JBOBUMIPHUX
reOMEeTPUYHHUX 00'eKTiB, SIKi 3a7jaHi 3a 1ONOMOro10 R-QyHKIii; Biepile Ha 6a3i MeTOAy CynepIio3ullii Ta IpUHLIUIY
isomop(dizmy po3pobaeHO MeTO OOYJOBY NUCKPETHUX MaTEeMAaTUYHUX MOJIeJlel, 3aCHOBAaHUX Ha MIECTUTPAHHUX
CKIHUEHHUX €JIEMEHTAX, 1J151 aHAJIITUYHUX MATEMATUYHUX MOJEeJIel CKIaJIHUX TPUBUMIPHUX F€OMETPUYHUX
00'€eKTiB, sKi 331aHi 3a foriomoroo R-QyHKIil; HabyB OJAJIBIIOT0 PO3BUTKY METO, yTOUHEHHS AUCKPETHOI MOei
reOMETPUYHOTr0 00'€KTY IIJISIXOM BUKOPUCTaHHS iHpopMallii Ipo KpUBUHY IrpaHULi 06'eKTa i po3p0o06IeHHS
YHiBEpCaJIbHOTO A6JI0Ha YTOUHEHHS 3 YaCTKOBOIO peKypcieto. [TpakTriHe 3HaYeHHS Pe3yJIbTaTiB AOCIiI>KeHHS
HigTBEPIKYETHCS iX BIIPOBAI)KEHHSIM: METOJL JVMCKPETH3allii TPUBUMIPHUX KOHCTPYKLiN HAa CKIHYEHHI €JIEMEHTU B
¢opmi mecTUrpaHHUKIB Ta KOMIT'IOTEPHA CUCTEMA FTeOMETPUYHOTO MOEJIIOBaHHS CKIaAHUX 00'€KTIB
BHMKOPHCTOBYETLCS B IKOCTI IIPENpoL,ecopa METO1A CKiHYEHHUX €JIEMEHTIB [1J1 OAAJIbLIOrO aHaJIi3y HAlIPyKEHO
1e(OPMOBAHOTO CTaHy €JIEMEHTIB BUPOOHNYMX KOHCTPYKLiil B TOB BIIII "TexesneKkTponpoMpeMOHT"; METOAU
dopmarizariii MaTeMaTUYHOTO MOJIETIOBAHHSI CKJIAIHUX TEOMETPUYHUX 00'€EKTIB; METOMIU TUCKPETU3allii
AQHaJIITUYHUX MAaTEMATUYHUX MOJIeJIENl TPUBUMIDHMX r€OMETPUYHUX TiJl, 3afaHuX R-QyHKLisIMu; meToau
ONTUMI3allii Ta yTOUHEHHS IVCKPETHOTO NIPEICTABIEHHS; PO3PO0JIEHUH Y IMCEePTaLiliHii pOOOTi IPOrpaMHui
KOMILJIEKC MaTEMAaTUYHOTO MOJEJIIOBAHHS i JUCKPETU3aLlii CKIaTHUX FEOMETPUYHUX TiJl HA €JIEMEHTU
YOTUPUKYTHOI Ta eCTUrpaHHoi GOPM BIIPOBAIKEHI Y HABYAJIbHUI [TPOLIEC MATEMAaTUYHOTO PaKyIbTETy

3amopispbKOro HaliOHaILHOTO YHIBEPCUTETY.

2. Object of research - is complex engineering constructions. The purpose of the research is to develop principles
of mathematical modeling of complex geometrical objects on the basis of the theory of R-functions and to develop
principles of discretization on the basis of quadrilateral and hexahedral elements. Research methods are based on
methods of mathematical analysis, analytical geometry, mathematical modeling, computational mathematics,
systems analysis. The theory of R-functions is used for description of the mathematical models of complex
geometrical objects. Theoretical and practical results are principles and methods of mathematical modeling of
complex geometrical objects on the basis of R-functions and principles of generation of quadrilateral and
hexahedral finite element meshes. Developed principles and methods allow both to improve the quality results of
mathematical modeling and to use them in the design, analysis and optimization of complex engineering
constructions. The scientific novelty: the R-functions method for the mathematical modeling complex solids has
been developed in the constructing, visualization and mathematical models for 3D geometrical objects analysis;
first the method based on superposition method and isomorphism principle for constructing discrete
mathematical models founded on finite quadrangular items for analytical mathematical models of complex 2D
geometrical objects defined by R-functions was developed; first the method based on superposition method and
isomorphism principle for constructing discrete mathematical models founded on finite hexagon items for
analytical mathematical models of complex 3D geometrical objects defined by R-functions was developed; the
rectification method for geometrical object discrete model and the creating of a universal template rectification
with partial recursion obtain the further development by using the information about the curvature of the object
boundary. The practical significance of research results confirmed their implementation: a method of sampling the
three-dimensional structures of finite hexagon elements and the geometric modeling computer system for
complex objects used as a preprocessor for finite element method to further analysis of the stress strain state of
elements of industrial designs by LTD "Techelektropromremont"; formalization methods for mathematical
modeling of complex geometric objects; methods of discretization of analytical mathematical models that
described on the basis of R-functions, methods of optimization and refinement of discrete representation, the
software for mathematical modeling and discretization on quadrilateral and hexahedral elements of complex solids
which was elaborated in the dissertation is implemented in study process of Zaporizhzhya National University,
Department of Mathematics.
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