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Pedepar:

1. Incepraliito NpUCBSIYEHO MUTAHHIM F€OMETPUYHOIO MOJEJIIOBAHHS [IPOLECY OUYUIIEHHS [IapOBUX IIOTOKIB ITPU
IyrOBOMY Ta €JIEKTPOHHO-TIDOMEHEBOMY BUIIAPOBYBAaHHI MaTepiaiB y BaKyyMi TEXHOJIOTI Pi3MYHOr0 OCaIKEHHS 3
napoBoi ¢asu (Physical Vapor Deposition). B po6oTi nposeneHo gpopmartizaliiio crocobis no6ygoBu poboInx
[IOBEPXOHB €JIEKTPOHHO-1I0HHOTO 06J1afiHaHHs1. OTpUMaHO PiBHSHHS CiM'i IOBEPXOHb OJHAKOBOI OITPOMiHEHOCTI;
BCTAHOBJIEHO, 10 IIOBEPXHS OJIHAKOBOI ONPOMiHEHOCTI, SKa BiAnoBifgae napaMmeTpy k=0, € moBepXHEIO
KaTakayCTUKU. PO3B'$13aHO 33/1a4y pO3PaxXyHKy TOBIIMHU OCAIKyEMOTO IOKPUTTS IPY CXE€Mi HANUJIEHHS 3
po3KaploBaHUM BifbrBaueM. Po3p0o6sieHO METOIUKY iMiTalliilHOro reOMETPUYHOTO NOCIiIPKEHHS IIPOCTOPOBOTO
po3Ioziny 6araToKpaTHO BiiOMTHUX IPOMEHIB 3a JONOMOroI0 C(PEpPUYHHUX Ta rinepcPpepruyHux KapT BiflOUTTH, SIKa HE
3aJ1€KUTb Bifl CKJIQAHOCTI IOBEPXHi pediiekTopa. Po3paxoBaHO CTyMiHb OUMIIEHHS IIJIa3MU 17151 YOTUPbOX

Moaudikaniit pinbTpiB BifKpUTOro TUILY 3 PPaKTAJIBHOIO MOJIEJIJII0 IIOBEAiHKY JIKepesia MaKpo4acToK. [IpoBesieHO



[IPOrpaMHy peasisalilo 3alIPONOHOBAHUX METO/IB Ta AJITOPUTMIB, 110 YTBOPUIIO (PYHAAMEHT LIiJIiCHOI CUCTEMU
imiTanifiHoro MoJesoBaHH Ta Bizyasisallii ounieHHs [IapoBUX [TIOTOKIB MaTepiasiB y BakyyMi. Po3pobsieHo metonu
Ta aJIFOPUTMU CTBOPEHHS (POTOPEATICTUYHOTO 300pakKEHHS pOOOUMX IIOBEPXOHb YCTaTKyBaHHS Ta MIPOLIECY

BUIIAPOBYBAaHHSA MarepiasliB; HalpalbOBaHO METOOMKY ONTMMI3allii eTariB BidyasisaLii CLieHu.

2. The paper presents results of research carried out on geometric modeling of vapor flows filtering process in
vacuum. Material flows are generated by arc and electron-beam evaporation mechanisms in a context of Physical
Vapor Deposition process. The thesis contains formalization of approaches for geometric construction of
operating reflective surfaces of electron-ion installations. The author offers algorithmic base that regards calculus
of multiple reflection of rays from surfaces approximated by triangles, surfaces given in implicit and vector form.
An equation of a surface family is derived with characteristic of equal irradiance of each surface along the family. It
is shown that a surface of equal irradiance consists of two cavities, which may degenerate into one. A surface
correspondent to parameter k=0 is a surface of a catacaustic. The author provides solution of a problem of
calculation of coating thickness deposited employing a scheme with heated reflector. A methodology of the
geometric simulation study of the spatial distribution of multiply reflected rays is developed. The methodology
grounds on spherical and hyperspherical reflection maps and does not depend on the complexity of the surface of
the reflector. The research yields calculated values of plasma purification degree for four versions of open type
filters with a fractal model of the source of macroparticles. The work contains description of a software
implementation of the proposed methods and algorithms that make up foundation of a complete system for
simulation and visualization of material vapor flows filtering in vacuum. Visualization employs newly developed
methods and algorithms for creating photorealistic quality picture of the working surfaces of equipment together
with an image of the process of materials evaporation. A technique of scene rendering process optimization is
given.
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