BEJIOPYCCKHWI I'OCYJAPCTBEHHBIV YHUBEPCUTET
daky/abTeT NPUKJIATHON MATEMaTUKH U HHPOPMATUKH

Kadenpa nuckperHoit MaTeMaTHKU M AJITOPUTMHUKH

AHHOTaIMs K TUTNIOMHOM padoTe

«IMapajteIbHBIE AJTOPUTMBI JAJIsl MO/IEJINPOBAHUSI KOHBEKIIHM B HEOTHOPOIHO
HATPeTOM NMPHU3EeMHOM CJI0€ HA CYNePKOMIIBIOTEPeE»

Jemunko Jmutpuii AHApeeBUY

Hayunblii pykoBouTenb — kaHauaat pus. -mar. Hayk baxanosuu C.B.

Mumuck, 2018



PE®EPAT
Junnomuas pabota, 45¢., 6 UICTOUYHUKOB, 75 hopmyin, 17 nzobpaxeHuit

ITAPAJUIEJIBHBIE AJITOPUTMBI, YPABHEHUE TEITJIOITPOBOJHOCTU,
PASHOCTHAS CXEMA, JIOKAJIbHO-OJHOMEPHBI METOJI, MECTHAS
HUPKYJIALA

Obvexm uccredosanus — 3ajiada MOJCIUPOBAHUS KOHBEKIIMU B aTMocdepe,
anIPOKCUMAITUS PEIICHHS C IIOMOIIBIO YHCIICHHBIX CXEM, a TAKXKE CIIOCOOBI MapalIeIu3alun
PEIICHUI Ha OCHOBE YHCIICHHBIX CXEM.

Llenv pabomwvr — pa3zpaboTKka MapajIeNIbHBIX aNTOPUTMOB I MOJACIUPOBAHUS
MECTHOM LUPKYJIISAIUU.

B X0I¢C pa6OTI>I OBLIH PaCcCMOTPCHBI YHUCJIICHHBIC MCTOAbI PCIICHUA Hapa60J'II/I‘-ICCKI/IX
ypaBHeHI/II;'I Ha IIPpHUMCPC KOMINICKCA YPAaBHCHHA CTOAIIHMX B OCHOBC MOJICIN MCCTHBIX
HHpKynHHHﬁ, B 4YaCTHOCTH, J'IOKEUII)HO'OI[HOMGPHBIﬁ MCTO/. Hpez[noxceH nmepexoa ot
ypaBHeHI/II;'I MOACIIM MCCTHBIX ]_II/IpKy.]'IHHI/Iﬁ K 4YHCIICHHOMY PCHICHUIO. Hpezmon(eH
HOCJI@I[OB&TGJ'IBHBII’I aAJIroputm YUCJICHHOTI'O pEUICHUA MMOCTaBJICHHOM 3aJa4uun C
HCIIOJIB30BAHUCM  JIOKAJIBHO-OJHOMCPHOIO MCTOJAa H IIPOrpaMMHO C€ro pcajn30BaThb.
HpeI[J'IO)KCHBI MapajuIiCJIbHBIC aJITOPUTMbI YHCIICHHOTO PCHICHHA MMOCTaBJIICHHOMN 3aJa4H.
HpOl”paMMHaSI peam3any: 1apaJiyiCIbHbIX aJITOPUTMOB.

Pesynomamamu SIBISAIOTCA TMOCTPOEHHBIE YHUCJICHHBIE CXEMBbI Ui YpaBHEHUM Ha
KOTOpBIX 0a3upyercs MOJeNb CBOOOJHOW KOHBEKIHMH, pa3paOOTaHHBIE IMOCIEN0BATEIbHBIE
MpOTrpaMMbl [JIJIs pealu3aliu MPEAJIOKEHHBIX CXEM, IPOBEACHHBIN aHaIu3 BO3MOMXHBIX
CIOCOOOB  TMapajuieTU3alui TOCIEOBATEIbHBIX MPOTrpaMM  PEaTU3YIONUX MOCTPOCHHBIC
YUCJICHHBIE CXEMbI, TaKXe pa3padoTaHHbIC TMapaUieIbHBIE aJITOPUTMBbI PEATU3YIOIIHE
KOMIUIEKC MPEJI0KEHHBIX PA3HOCTHBIX CXEM.

Obnacmwio npumernerus ABJICTCA MCTCOPOJIOT .

ABSTRACT
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PARALLEL ALGORITHMS, EQUATION OF THERMAL CONDUCTIVITY,
DIFFERENT  SCHEME, LOCAL-ONE-DIMENSIONAL  METHOD, LOCAL
CIRCULATION

Object of research — the problem of modeling convection in the atmosphere,
approximating the solution with the help of numerical schemes, as well as ways of
parallelizing solutions on the basis of numerical schemes.

Purpose — development of parallel algorithms for modeling local circulation.

In the course of the work, numerical methods for solving parabolic equations were
considered using the example of a complex of equations of the local circulation model
underlying the model, in particular, a locally one-dimensional method. A transition from the
local circulation model equations to the numerical solution is proposed. A sequential
algorithm for the numerical solution of the problem is proposed using a locally one-
dimensional method and programmatically implementing it. Parallel algorithms for the
numerical solution of the problem are proposed. Software implementation of parallel
algorithms.

The results are the constructed numerical schemes for the equations on which the free
convection model is based, the developed sequential programs for implementing the
proposed schemes, the analysis of possible ways of parallelization of successive programs
realizing the constructed numerical schemes, and also the developed parallel algorithms
realizing a set of the suggested difference schemes.

The field of application is meteorology.



