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Pedepar:

1. Y puceprauiiiHiil pob0Ti BULiNIEHO KJIAC 33424 KOMIIOHOBOYHOT'O CUHTE3Y TEXHIYHUX CUCTEM, [IJIS IKUX HEOOXiTHO
BPaXOBYBaTU IPOCTOPOBY POPMY 06'€KTIB Ta iX METPUYHI XapaKTEPUCTUKU. 31iliICHEHO Kiacupikalio mogesnein
IIPOCTOPOBUX KOH(irypariiil BifioBiIHO 4O aHAJIITUYHOIO ONKCY reOMeTPUYHUX 00’eKTiB, PpopMmarizallii yMOB Ha
B3a€EMHE PO3TalllyBaHHS Ta KPUTEPIiB sIKOCTi. CTBOPEHO 06'€KTHO-OPi€HTOBAHY MOZEJIb IpeIMETHOI 0671acCTi 3aa4
06p0o06IeHHS, IEpeTBOPEHHS 11 afjanTallii JaHMX Y CUCTeMax KOMIIOHYBaHHS 00'€KTiB 10BinbHOI hopmu. Po3pobieHo
inopmaniitHo-aHaMITUYHY MOJeJIb 3a7ja4i CUHTE3y ONTUMAaJIbHIX IIPOCTOPOBUX KOHQIrypaniii, mo iHterpye
aHaJIiITUYHY CKJIa/IOBY, IOB’13aHy 3 I0OY0BOIO MaTeMaTUYHOI MOJieli, Ta iHpOpMaLLiliHy CKIaJ0BY, IOB'SI3aHY 3
(POpMYyBaHHSIM CTPYKTYPU JAHMX IPOCTOPOBUX OO'€KTIB i KOHCOJIIOBAHOTO CXOBUIIA JAaHUX IIPOCTOPOBUX
KoHirypauiil. Po3pobeHo MeTon epeTBOPeHHs U ajianTalii JaHuX, o J03BOJIsi€ BUKOPUCTOBYBAaTH

iHpacTpyKTYypy Cy4acHHUX IIaKeTiB IIpOrpam HeJIiHiMHOI onTuMizawii 1151 GopMyBaHHS ONYCTUMUX JIOKQJIbHO-



ONTUMAaJIbHUX KOHQIrypauin. Habysa nogaasmoro po3BUTKY METOLOJIOTiSI CUHTE3Y KOHQIrypauiil IpoCTOPOBUX
00'€KTIB i3 3aIy4eHHsIM 0CO0H, 110 IpUiiMae pileHHs. 3AificCHeHO peaisdalio iHpopmaniitHoi TexXHOIorii
KOMIIOHOBOYHOI'O CMHTE3Y IIPOCTOPOBUX KOHQIrypauiil 15 kaacy cepuiHUX 00'eKTiB. 3 METOI0 IIOKpallaHHs
OTPUMAaHUX PillleHb PO3PO0JIEHO METO], 3MIHHOTO pajliyca Ta FeHETUYHUN aJITOPUTM ONTUMI3alii Ha €BKJIiZOBUX
KOMOIHATOPHMX MHOXHMHAX. Pe3yJibTaTi peasi3oBaHo i BIPOBaIKEHO y BUTJISI KOMILJIEKCY IPUKJIAAHUX NOHATKIB, 3
BHUKOPHCTaHHSIM 00'€KTHO-OPi€HTOBaHMX MOB NporpamyBaHHs C++, C# i ECMA Script. EQexTuBHicTb Mogeei,

METO/IiB Ta iHpOpMaLifiHOI TEXHOJIOTii TECTOBAaHO Ha MOJEJIbHUX 33/ladyaX KOMIIOHOBKYU C(PEPUYHUX 0O EKTIB.

2. The dissertation focuses on a class of problems for layout synthesis of technical systems that require taking into
account the spatial shape of objects and their metric characterization. The author has classified models of spatial
configurations according to the analytical description of geometrical objects and formalization of conditions for
mutual arrangement and quality criteria. The model of spatial configuration of basic objects has been improved
with regard to the data format of all components of geometrical information. This implementation allows one to
form and deal with the information of spatial objects of any complexity degree. An object-oriented model has been
created for classes of object domain in problems of data processing, transformation and adaptation in assembly
systems of arbitrarily-shaped objects. The information-analytical model has been developed for solving the
problem of synthesizing optimal spatial configurations. The model integrates the analytical component connected
with the construction of mathematical model, and the informational component related to the formation of data
structure for spatial objects and consolidated data warehouse for spatial configurations. The method of data
transformation and adaptation has been developed, which allows using the infrastructure of modern nonlinear
optimization software packages to form permissible locally optimal configurations. In doing so, the dynamics of
synthesis of optimal spatial configurations has been taken into account. The author has further developed the
methodology for synthesizing configurations of spatial objects, having included a decision maker. The process of
optimization is influenced by the consolidation of data structures both in course of optimization and for
visualization of interlocutory decisions. In addition, the information technology for layout synthesis of spatial
configurations for the class of spherical objects has been implemented in this research. The dissertation describes
the basic principles of information technology and the properties of spatial configurations depending on the
system of restrictions for the generalized variables of the correspondent configurational space. To optimize the
decisions made, the author has developed a method of variable radius that is a modified method of artificial space
extension. The paper also yields an equivalent model of a problem where metric parameters of the objects are
variable. This enabled overcoming the areas of local extremum attraction during the optimization. The results of
theoretical and experimental research have been used to develop applied and research software applications. The
efficacy of the models, methods and information technology has been tested through model layout problems for
cylindrical and spherical objects. The results obtained have been verified experimentally.
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