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PE®D®EPAT
JlutimomHuas pabora, 41 c., 20 puc., 4 Ta6:1., 15 HCTOYHUKOB.

KiaroueBbie CJIOBA: YMCJIEHHBIN METO/I, 3AJIAYHA

TEITJIOITPOBOHOCTH, ITAPAJIJIEJIbHBIM AJITOPUTM,
CVYIIEPKOMIIBIOTEP.
O0bekT HccaenoBaHusl — (PuU3MKO-MaTeMaTUYeCKass MOJENb Ipolecca

OXJIAKACHUA HCIIPCPBIBHOJIUTOI'O CTAJIBHOTO CIIMTKA.

Heas pa6orbl — pa3zpaboTka 3()PEKTUBHOTO NapaLIETLHOIO aJropuTMa
YUCIICHHOTO PELICHUS IBYMEPHOM HEIMHEWMHOM 3a/1a4M TETUIONPOBOJHOCTH IS
YUCJIEHHOTO MOAEIUPOBAHHUS MPOLIECCA OXJIAKICHUS CTAIBHOTO CIIUTKA.

MeToabl nccieq0BaAHUA — U3YUYCHUE JIUTEPATYPHI IO TEME padOThI, METObI
BBIYHCJIUTEIILHON MAaTeMaTHUKH, BEIYUCIUTEIbHBIA SKCTICPUMEHT.

Pe3ynbTar — WHCclenoBaHa 3ajaya PEIICHUS JABYMEPHOrO HEJIMHEHHOIO
YpaBHEHUS TEIMJIONPOBOAHOCTH C KPAEBBIMU YCIOBUSIMH TPETHETO POAA;
MIOCTPOEHA KOHOMHYHAS YHWCICHHAs CXEMa PEIICHUs MOCTaBICHHOW 3ajauu;
pa3paboTaHbl JABa MapauIeNIbHBIX aJlrOpuTMa PEHICHHs MOCTABJICHHOW 3a/1auH;
MPOU3BEJICH aHAN3 d(PPEKTUBHOCTH pa3paOOTaHHBIX aJITOPUTMOB.

O0JacThb INPUMECHCHUSA — YHUCIICHHOC MOACIIMPOBAHUC ITPOLCCCOB
OXJIAKIACHUA CTAJIN B MCTAJUTYPIHUH.



ABSTRACT

Graduation work, 41 p., 20 pictures, 4 spreadsheets, 15 sources.

Keywords: NUMERICAL METHODS, HEAT CONDUCTION
PROBLEM, PARALLEL ALGORITHM, THE SUPERCOMPUTER.

Object of research — physical and mathematical model of the steel ingot
cooling process.

Goal of research — to develop efficient parallel algorithms for numerical
solution of two-dimensional nonlinear heat conduction problem for the numerical
simulation of the steel ingot cooling.

Research methods — analysis of the subject of work relevant literature,
methods of computational mathematics, computational experiment.

Result — the problem of solving the two-dimensional nonlinear heat
equation with boundary conditions of the third kind was solved; an economical
numerical scheme to solve this problem was built; two parallel algorithms to
solve this problem were developed; the effectiveness of the developed algorithms
was analyzed.

Application — numerical modeling of steel cooling industry.



