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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PyOPHK: 27.35.13

Tema guceprauii:
1. MaTemMaTruyHe MOJEIOBaHHS IIPOLeCY peabedOyTBO-PEHHS B TEPMOIJIACTUYHUX CEPEIOBUILAX

2. Mathematical modeling of the formation of relief in the thermoplastic medium

Pedepar:

1. Incepraniiina po60Ta IPUCBIYEHA JOCIIKEHHIO IIPOLIECY Pebe(OYyTBOPEHHS IPY MTPOSIBJIEHHI IIPUXOBAHOTO
300paKeHHS LJIIXOM YMCEJIbHOTO MOJIE/IIOBAHHS. B po6OTi y3arasbHEHO i yIOCKOHAJIEHO MaTeMATHU4Hi MOJeri
peibepOyTBOPEHHS B TEPMOIIACTUYHUX cepenoBuliax. Ha 6a3zi ux monesei HoCiIKyloThCsl 3aKOHOMIPHOCTI
BMHUKHEHHS [IPOCTOPOBOro pesibedy Ha NOBEPXHI TEPMOIIACTUYHOIO CEPEIOBUINA i/l Ji€l0 30BHIIHUX CUIL. Y
PO60Ti cpOpMYILOBAHO MATEMATUYHY MOZEJb PeIbe(OYTBOPEHHS IIPU NIPOSBIEHHI IPUXOBAHOTO 300pakKeHHS Ta
MIPOBENIEHO AeKOMIIO3UIIisl MOZeJli Ha MpocTiui mogeni. OTpUMaHO aHaJIITUYHUI PO3B'SI30K JIiHIMHOI cucTeMU
piBHsHB HaB'e - CTOKCa, 5IKa ONMCYeE i30TepMiuHy JliHeapi3oBaHy MofeJlb. Po3pobsieHuil itepaniiiHuil anroputm
PO3B's13Ky HeJIiHINHOI cucteMu piBHsIHB HaB'e - CToKca i TensaoBoro 6anaHcy. JlociimpkeHo 300KHICTh iTepaliiftHoro
npouecy. [IpoBeeHmnit OPiBHSJIbHUN aHAJII3 BIUIMBY HOPMAJIbHOI Ta TAHT'€HIIiaJIbHOI CKJIaJIOBUX [IOBEPXHEBOI CUIIN

Ha PO3BUTOK peJibedy MOBEPXHI TEMOIIJIACTUYHOIO IAPY IIPU [IPOSIBJIEHH] IPUX0OBAHOr0 300paxkeHH . JlociiKkeHo



MOJIeJIb TIPOSIBJIEHHS TPUXOBAHOT0O 300paKEHHSI 32 YMOBU €JIEKTPOKaMiIsipHOro edekTy. IIpoBeieHO HoCiIKeHHs
TeMIIepaTyPHOTrO M0JIS1 B TEPMOIJIACTUYHOMY CEPEOBUIIi 32 YMOBHU iMITy/IbCHOTO HarpiBaHHS TEPMOILJIACTUYHOTO
cepenoBulia. Po3B'sg3aHa 33/1a4a ONTUMAaJILHOTO KepyBaHHS iMITyJIbCHUM HarpiBoM T€PMOIIJIACTUYHOTO
cepesoBUIIA.

2. This thesis is devoted the process of formation of relief in display of hidden image by the numerical modeling.
The paper summarizes and improved mathematical models of the fotmation of relief in thermoplastic medium.
Based on these models patterns of formation the spatial relief on the surface of thermoplastic medium under
external forces are investigated. The paper formulates mathematical model for the formation of relief in display of
hidden image and conducted decomposition models into simpler models. An analytical solution of the linear
system of Navier - Stokes equations, which describes the isothermal linearized model is obtained. The iterative
algorithm of solution of nonlinear equations Navier - Stokes equations and thermal balance is developed. The
convergence of the iterative process is investigated. The comparative analysis of the impact of normal and
tangential components of surface forces on the development of surface relief of thermoplastic layer is obtained. A
model display of hidden image in electrocapilary effect is investigated. A study of temperature field in the
thermoplastic medium under pulse heating thermoplastic medium is made. The problem of optimal control pulse
heating thermoplastic medium is solved.
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