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PE®EPAT

JunomHuas pabora, 33 cTpaHull, / pUCYHKOB, 4 HCTOUHHUKA.

Knroueswvie cnosa: METOA KOHCYHBIX pa3HOCTCﬁ, MECTOA KOHCYHBIX JJICMCHTOB,
YpaBHCHUC H&BBC-CTOKC&, YHUCJICHHBIN dHaJIn3, BBIYHUCIIUTCIbHAsA MAaTCMaTHKa,
YUCJICHHOC MOACIIMPOBAHUC.

Obvexm ucciedo6aHus. YUCIEHHOE MOJICIIMPOBAHHE TEUCHHS B KaBEpPHE C
MTOJIBUKHOU KPBILIKOM.

UeJlb pa60mbz: MOCTPOCHUC MCTOJa KOHCYHBLIX JJICMCHTOB ITOCTPOCHHOI'O Ha
YCTBIPCXCTOPOHHUX BOCBMHUTOUYCUYHLIX CHUPCHIAUIIOBBIX JJICMCHTAX, IIPOBCIACHUC
CPAaBHUTCIIBHOI'O aHaJIM3a MCXKIAY AdHHBIM MCTOAOM HW KOHCYHOPA3HOCTHBIMU
MCTOJaMU Ha OAMHAKOBBIX Y3JIOBBIX CCTKaAX.

Memoobl uccnedosanus: WCIONB30BaHUE MCTOAOB YHCJIICHHOI'O aHaJIn3a,
MCTOJ0OB BBIYHCJIMTEIILHOM MaTEeMaTUKU U T'MApOANHAMUKH.

Pezynomamur pabomsi: n3ydeHbl KIaCCUUECKUE METO/IbI PEIICHUS] YPaBHEHH
JUHAMUKHA HEC)KUMAeMOM BSI3KOM >KuakocTu. Ha ocHOBe M3yd4eHHBIX MaTepHUalioB
MOCTPOCH AJITOPUTM METOJAa KOHEYHBIX JJIEMEHTOB Ha YETHIPEXCTOPOHHUX
BOCBMUTOUYCYHBIX CHPEHIUIIOBBIX JJIEMEHTaX M TMPOBEICH CPABHUTEIIbHBIA aHAIN3
MEXIYy JaHHBIM METOJOM M KOHEYHOPA3HOCTHBIMH METOJIaMH Ha OJIMHAKOBBIX
y3JIOBBIX CETKaX.

Obaacme npumeHeHus: TECT NIl TPOBEPKH aICKBATHOCTH aJTOPUTMA.



PODEPAT

Jpinnomuas padota: 33 cTapoHKI, / MajtOHKay, 4 KPBIHILI.

Knrouasvia cnosei: MetaJl KaHYaTKOBBIX pPO3HACIY, METaJl KaHYaTKOBBIX
anemeHnTay, ypayHanue HaBre-CToKCa, KOJIbKACHBI aHAIT13, BRUTIHAJIbHASI MATAMATHIKA,
KOJIbKacHae MaJdJIsiBaHHE.

A6’exm dacnedasanms:. KOJbKacHae MaJ3JIsiBaHHE IUIbIHI ¥ KaBepHE 3 pyXxomai
BEYKaM.

Mbsma pabomei: mabyaoBa MeTaly KAaHYaTKOBBIX AJIEMEHTay nmady/jaBaHara Ha
4aTBIPOXOAKOBBIX  BOCBMITOUAUHBIX  CIPIHABIMABBIX  DJEMEHTaX, IMPaBsI3E€HHE
napayHajpHara aHajaizy nmaMmik JaJ3¢HbIM MeTajaM 1 KaHeUHapa3HacHbIMI MeTaaami
Ha aJTHOJIbKABBIX BY3JIaBBIX CETKaX.

Memaowl dacnedasanns. BHIKapbICTAaHHE MeTajay JiubaBara aHajizy, MeTajaay
BbUTIYAJIbHAN MaTAMATHIKI 1 T1ApaIbIHAMIKI.

Buiniki pabomui: BBIBy4aHbI KIACIYHBIS META bl PAIIPHHS payHAHHSY JbIHAMIK]
HEC)KbIMaeMOW Bsi3Kail Bajkacili. Ha acHOBe BBIByYaHBIX MaT3pbisuiay MaOyaaBaHbI
aNrapelTM METaJy KaHYaTKOBBIX DJICMCHTAy Ha YaThIPOXOAKOBBIX BOCHMITOYAYHBIX
CIPPH/IBIITABBIX JJIEMEHTaX 1 IpaBelI3eHbl IMapayHaJIbHBI aHAII3 MaMDK JaJ13€HBIM
MeTaJiaM 1 KaHeYHapa3HACHBIMI MeTalaMi Ha aTHOJIbKABBIX BY3JIABBIX CETKaX.

Obnacms npumenerusi. TICT IJIA MPABEPKI aIPKBATHACIII aJiTapbITMY.



ABSTRACT

Diploma work: 33 pages, 7 drawings, 4 sources.

Keywords: finite difference method, finite element method, Navier-Stokes
equation, numerical analysis, computational mathematics, numerical simulation.

Object of study: numerical simulation of the flow in a cavity with a moving
cover.

Purpose of work: the construction of the finite element method built on four-
sided eight-point sirendip elements, a comparative analysis between this method and
finite-difference methods on the same nodal grids.

Research methods: using methods of numerical analysis, methods of
computational mathematics and hydrodynamics.

Result of work: the classical methods for solving the equations of dynamics of
an incompressible viscous fluid are studied. Based on the materials studied, a finite
element method algorithm is constructed on four-sided eight-point sirendip elements
and a comparative analysis is performed between this method and finite-difference
methods on the same nodal grids.



