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AHHOTALIMSA

Junnomnas paboma, 52 c., 10 ucmounuxos, 23 puc., 1 npun.

Knrouesvie cnosa: ypaBHenue Habbe-CTokca, ypaBHEHHE BUXPS, (YHKIHS
TOKAa, YUCJIICHHOE MOJICIMPOBAHKE, METO/ TIOCIIEI0BATEIbHOM pelaKcalliy.

Llenv  pabomwvl — YHUCIEHHOE MOJEIMPOBAHHE OOTEKaHUSA IWJIMHJPA,
porpaMMHasi peajiv3aiusi, aHaiu3 pe3yabTaToB.

Obvekm uccne0o6anus — HECTAMOHAPHOE OOTEKaHWE UWIMHAPA BSI3KOU
HECKUMAEMOM >KMJIKOCThIO B IBYMEPHON MOCTaHOBKE.

Memoowl uccrnedosanusi — MaTEMaTUYECKOE MOJIECIUPOBAHUE, YHCICHHBIE
METO/IbI, peanuzanus ¢ nomouisto cpeast MATLAB.

Pezynomamsr pabomul: peanu3oBaH YUCICHHBIA aJTOPUTM MOJETUPOBAHUS
oOTeKaHWs IWIMHIpPA HECTAIMOHAPHBIM BS3KUM ITOTOKOM JKHJIKOCTH, TOJYYCHBI
rpaduku ans QYyHKIUKA TOKA W BUXPSA, MPOJAEMOHCTPUPOBAHBI BUXPEBAs JTOPOKKA
dbon-Kapmana u popMupoBanue BUXpe 3a [IIUHIPOM.

Jlocmosepnocme  mamepuanos u  pe3yibmamos  OUNJIOMHOU  paboOmbl.
UCIIOJIb30BAHHBIE MaTepuaiabl W PE3yJbTaThbl JUIJIOMHOW pabOThl  SBISIIOTCS
0CcTOBEpHBIMU. PaboTa BBITIOTHEHA CAMOCTOATEIBHO.

Obnacmoio B03MOINCHO20 NPaKmu4ecKo2o NpUMEHEeHUsl  S61Aemcsl
MOJICIUPOBAHUE OOTEKaHUsI TEJ MOTOKOM BSI3KOM KUIKOCTH WIIA Ta3a M aHajau3a

BUXPEBBIX CTPYKTYP.



AHATALBIS

Hvinnomnas paboma, 52 c., 10 kpwiniywsi, 23 man., 1 oadamox.

Knrouaswiss cnoewi: ypaynenne HaBbe—Ctokca, ypayHeHHE BiXpa, (DYHKIIBIS
TOKY, JTiIKaBae MaJdJIsiBaHHE, METa]] MacsAA0YVHaN penaKcallbli.

Ab'exm dacnedasanns — HECTANBI PyX BsI3Kal HECHITICKAaTbHAN BaJIKACIl BAaKOJ
HBUTIHAPA ¥ ABYXMEpHaH MacTaHOVIIHI.

Mbdma pabomwr — nikaBae MaAdJIsiBaHHE aOLSKaHHS UBUTIHApA, MparpamHas
paaizalibls, aHaIi3 BeIHIKAY.

Memaowr Oacnedasannss — MaTdIMaTbIUHAC MAJDJIIBAHHE, JIKABBIA METaIbI,
pramizanpig ¥ acapoan3zit MATLAB.

Buiniki npayei: poranmizaBaHbl JIIKaBbl QITrapbiTM MaJRJIsIBaHHsS aOIsIKaHHS
LBUTIHJpa HECTAJIBIM BSA3KIM IMAaTOKAM BaJKaclll, aTpbIMaHbl rpadiki GyHKIbI TOKY 1
BiXpa, MpaJPMaHCTpaBaHa BixpaBas napoxkka ¢oH-Kapmana 1 papMipaBaHHe BIXpoOy
3a IBUIIHJIPaM.

Jlacmasepuacyv mamapwvisanay i 6bIHIKA) ObINJIOMHAU NPAybl. BBIKAPHICTAHBISA
MaTIPbIIBI 1 BBIHIKI AbliioMHail [lpaner 3’symsronma  gactaBepHbimi. [Ipana
BBIKaHAHA CaMacCTOMHA.

Bobnacyvio mazuvimaca npakmulunaea npuIMAHEHHS 3'synsdeyya MaJdIsiIBaHHE

aOIIsIKaHHS 11eJ1 TATOKaM BsI3Kail BaJKacIlli a0o ra3y 1 aHai3 BIXpaBbIX CTPYKTYD.



ANNOTATION

Diploma work, 52 p., 10 sources, 23 fig., 1 application.

Key words: Navier-Stokes equation, vorticity equation, stream function,
numerical simulation, successive over-relaxation method.

Object of research — unsteady flow of a viscous incompressible fluid around a
cylinder in two dimensions.

Purpose of the work — numerical simulation of cylinder flow, software
implementation, and analysis of the results.

Methods of research — mathematical modeling, numerical methods,
implementation in MATLAB environment.

Results of the work: a numerical algorithm for simulating unsteady viscous flow
around a cylinder was implemented; stream function and vorticity plots were
obtained; the Karman vortex street and vortex formation behind the cylinder were
demonstrated.

Authenticity of the materials and results of the diploma work: the materials used
and the results of the diploma work are authentic. The work has been put through
independently.

Recommendations on the usage: simulation of flow around bodies in viscous

fluid or gas and analysis of vortex structures.



