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PE®EPAT

JuniomHuas padota, 45 cTpanull, 7 pUCYHKOB, 3 TaOauIbl, 7 UCTOYHUKOB, |

MPUIOKEHHE.
YPABHEHUE TEIUIOITIPOBOJIHOCTH, OBOBILEHHBIE
KPUBOJIMHEMHBIE KOOPINMHATHBI, MATPULIA SIKOBU,

HEOPTOI'OHAJIBHBIE PASHOCTHBIE CETKH, KOHEYHO PA3HOCTHA#
AIIITPOKCUMAILINAL.

Obvexkm uccnedosanuss — ypaBHEHHE TEILIONPOBOAHOCTH B MPOU3BOJIBHOMN

JIByMEpHON 00J1aCTH.

Llenv pabomvi — NMOCTPOEHUE BBIYUCIUTEIBHBIX AITOPUTMOB, pa3paboTka
OpPOrpaMMHBIX MOJYJEH I pELUICHUS YpPAaBHEHUS TEIUIONPOBOJHOCTH Ha

HCOPTOIOHAJIBHBIX PAa3HOCTHBIX CCTKAX B HpOH3BOHBHOﬁ ,HBYMepHOﬁ o0JacTH.

Memoowr ucciedoganusi — 0OOOIICHHBIE KPUBOJIMHEHHBIE KOOPIWHATHI,

KOHCYHO-PA3HOCTHBIC MCTOAbI PCIICHUA 3a1a4 MaTEMaTUYECKOM (1)I/I3I/IKI/I.

3a BpeMs paboOThl OBUIM pealM30BaHBl CICAYIOIIME 3aJavd: IOCTpOEHA
pPa3HOCTHAs CXeMa JiJIsl PEIICHHS YPaBHEHHUS TEIIONMPOBOJIHOCTH B MPOU3BOILHOM
JTBYMEPHOU obacTu Ha HCOPTOTOHAJIBHBIX  Pa3HOCTHBIX CCTKaXx,
aTnIPOKCUMHUPYIONIAas HMCXOMHYI0 UG GEpCHINANBHYIO 33a/Jady CO BTOPBIM
mopsiakoM. [IpH  TOCTPOCHWH BBIYHCIUTEIBLHOTO aJTOPUTMA HCIIOJIB30BAJICS
nepexoq K 0OOOIIEHHONW KPUBOJUHEHHOW cuUCTeMe KoopauHaT. PeanuszoBaH
BBIYMCIIUTEIBHBIN alTOPUTM METOJa BEPXHEH perakcaluu penieHrus CHCTEeM
JNEBITUTOUCYHBIX  PAa3HOCTHBIX ypaBHeHUU. IIpoBeneHbI  BBIYMCIIUTEIIBHBIC
OKCTIICPUMEHTHI TI0 HW3YYCHHIO BIMSHUS 4YHCIIA Y3JI0B Pa3HOCTHOW CETKH Ha

TOYHOCTbD.

PesynbTaThl IUIIIOMHONW pabOThl MOTYT OBITh HMCHOJIB30BAHBI TS
MOJICIMPOBAHMU  TEIUIOBBIX  MPOLECCOB  MpuU  00paboTKe  MaTepHalioB

KOHIICHTPUPOBAHHBIX MOTOKAMH 3HEPTUH (JlazepHasi 00pad0OTKa MaTEpUaJIOB).



ABSTRACT

Diploma thesis, 45 pages, 7 figures, 3 table, 7 sources, 1 application.

HEAT EQUATION, GENERALIZED CURVILINEAR COORDINATES,
JACOBIAN MATRIX, NON-ORTHOGONAL DIFFERENCE GRID, COURSE
DIFFERENCE APPROXIMATION.

Object of research — the heat equation in an arbitrary two-dimensional

domain.

Purpose — the construction of computational algorithms, the development of
software modules for the solution of the heat equation in the orthogonal difference

grids in an arbitrary two-dimensional domain.

Method of research — generalized curvilinear coordinates; finite difference

methods for solving mathematical physics.

During the work it was realized the following tasks: constructed difference
scheme for the solution of the heat equation in an arbitrary two-dimensional
domain on the orthogonal difference grids approximating the original differential
problem with the second order. When constructing a computational algorithm was
used to shift the generalized curvilinear coordinate system. Implemented method of
computing algorithm for solving systems of upper relaxation nine-difference
equations. Computational experiments on the effect of the number of nodes on the

accuracy of the difference grid.

The results of the thesis can be used for modeling of thermal processes in
materials processing concentrated streams of energy (laser processing of

materials).



