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AHHOTALIUSA

HHunnomnas paboma, 67 cmpanuy, 5 maoauy, 3 urrocmpayuu, 17 gopmyn, 8
UCTMOYHUKA.

Knouesvie cnosa: TTAPAJUJIEJIBHBIM AJITOPUTM, METOJI T'AYCCA-
3EMJIEJIS, TEMOJMHAMUKA, GPU, CUDA.

Obvexmom uccredo8anus sA61semcs nmapajuieNbHbIi anroputM metona ["aycca-
3eilnesis  YMCIEHHOIO  PEIICHHs JBYMEPHBIX  MNapaOOJIMYEeCKHX  ypaBHEHUU
reéMOJIMHAMUKH.

Ilpeomemom uccnedosanus siensemcs meron laycca-3eigenss nis penieHus
JTBYMEPHBIX TTapabOTMIeCKUX YpaBHEHUH TeMOIMHAMUKH.

Llenvio  pabomwr  aAgnsemcs  pa3paboTarh  MCEBAOKOA WM KOA IS
nocjieaoBaTeabHoro, W kKonx s mapasuienbHoro (CUDA) anropuTMoB MeTona
["aycca-3eitnens Ajis YUCICHHOTO PEIICHUS, PEaTn30BaTh 3TH aJTOPUTMBI, CPAaBHUTH
U TIPOAHATIU3UPOBATH PE3YJILTATHI.

Memooamu uccneoosanus saensomces texnomorus CUDA, meronm Taycca-
3eitnens, ananu3 3(HEeKTUBHOCTH.

Ionyuennvie  pesynbmamvl U uUx  HOBU3HA.  Pa3pabOTaH  TICEBAOKON
nocyenoBaTeabHoro u ko napamiensioro (CUDA) anroputma [Maycca-3eiinens ais
YUCJIICHHOTO PEIIEHUsI JIBYMEPHBIX MapabOIMuecKnX YpaBHEHUNW TeMOJAMHAMUKU,
peanu3oBaHbl JTH QJITOPUTMBI, a TaKKe IPOBEICHO CPaBHEHHUE TOJYyYEHHBIX
pE3yNbTATOB, MOJATBEPAMUBIIEE BO3MOXKHOCTH MapaJICbHONW peaju3alud JTaHHOTO
aNropuTMAa.

Jlocmosepnocmv  mamepuanos u - pe3yibmamos  OUNJIOMHOU  paboOmbl.
WCIIOJIb30BAHHBIE MaTepuaabl W Pe3yJdbTaThl JUIJIOMHOW pPabOTHI  SIBISIOTCA
J0CTOBEpHBIMU. PaboTa BBITIOTHEHA CAMOCTOATEIHHO.

Obaacmuio B03MOINCHO20 NPaKmMu4ecKoco NpUMEHeHUsi  ABAAemcsl
WCIIOJIb30BAaHUE Pa3paOOTaHHOW MapayyIeIbHONW peau3aliil B HAYYHBIX IENSIX, JJIs

HN3Y4YCHUS U aHaJIn3a IBYMCPHBIX napa60m/1qec1<nx ypaBHeHI/Iﬁ IréeMOJHaMUKH.



AHATALBIA

Hvinromnas npaya, 67 cmaponax, 5 maoniy, 3 inocmpaywii, 17 gopmyn, 8
KDbIHIY.

Knouaswiss  cnosvi: TTAPAJIEJIBHBI  AJITAPBITM, METAJlT TAVCA-
3EMJIEJIS, TEMAJIBIHAMIKA, GPU, CUDA.

Ab'exmam Oacnedasanns 3'synseyya TapajeabHbl alrapblTM MeTaay I ayca-
3eiienss KOJbKAacHara pammdHHSA  JABYXMEPHBIX  TapalaliyHbIX  payHaHHSY
reMaJIbIHaMiKl.

Ilpaomemam oacneoasanus 3'aynsaoyya metan ['ayca-3eiinens s BeIpalIdHHS
JBYXMEPHBIX MMapadaliuHbIX payHaHHSIY reMaJbIHaMIKI.

Mbmaii  dacneosanns 3'synseyya pachupanaBailb IICeYIakoa 1 KOX s
nacnsagoynara, 1 kox s mapanenbHara (CUDA) anrapeitmay wmetany [ayca-
3eitnens s KOJbKAacHara paiidHHA, plalii3aBallb IIThIS alrapbITMbI, MapayHalp 1
rpaaHajizaBallb BBIHIKI.

Memaoami oacneoasanns 3'synaoyya TtIXxHamoris CUDA, wmeran [ayca-
3eitnens, aHati3 3(heKTHIVHACIII.

Ampuwimansis évinixi 1 ix nasi3na: pacnpalaBaHbl ICEYIaK0I ACIAI0yHATa 1 KO
napanensHara (CUDA) anrapeitmy [ayca-3eiigenss it KoJIbKacHara paiidHHS
JBYXMEpPHBIX MapabaliuHbIX payHAHHSAY TeMaJblHaMIKi, pdajii3aBaHbl TITHIA
aNrapeITMBl, a TaKcama TIpaBeA3eHa I1apayHaHHE aTPBIMAHBIX BBIHIKAY, SKOE
narnBep/a3ija MardsIMacilh napajeiabHail plami3alibli Jajg3eHara arapbiTMy. .

Jlacmasepnacyv mamapwvisanay i 6bIHIKA)Y ObINJIOMHAU NPAybl. BBIKAPHICTAHBISA
MaTIpbIbl 1 BbIHIKI AbliiioMHail [lpaner 3’symsronma  gactaBepHbimi. [lpana
BBIKAHAHA CaMaCTOMHA.

Bobnacyvio mazuvimaea npakmviuHaza npulMAHEeHHs 3'ayiseyya BIKapbICTaHHE
pacmparaBaHail mapajiebHail piaizalbll ¥ HaBYKOBBIX MATaX, JUIsl BBIBYUSHHS 1

aHaJli3y ABYXMEPHBIX MapalaiuHbIX payHaHHSY remMa blHaMiKi.



ANNOTATION
Diploma work, 67 pages, 5 tables, 3 illustrations, 17 formulas, 8 sources.

Keywords: PARALLEL ALGORITHM, GAUSS-ZEIDEL METHOD,
HEMODYNAMICS, GPU, CUDA.

The object of the research is a parallel algorithm of Gauss-Seidel method for
numerical solution of two-dimensional parabolic hemodynamic equations.

The subject of the research is the Gauss-Seidel method for solving two-
dimensional parabolic hemodynamic equations.

The purpose of the research is to develop pseudocode and code for serial and
code for parallel (CUDA) algorithms of Gauss-Seidel method for numerical solution,
implement these algorithms, compare and analyze the results.

Methods of research are CUDA technology, Gauss-Seidel method, and
performance analysis.

The results of the work and their novelty: pseudocode of sequential and code of
parallel (CUDA) Gauss-Seidel algorithm for numerical solution of two-dimensional
parabolic equations of hemodynamics was developed, these algorithms were
implemented, and the comparison of obtained results was carried out, which
confirmed the possibility of parallel implementation of this algorithm.

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. The results of the work can be used to develop
parallel implementation for scientific purposes, to study and analyze two-dimensional

parabolic equations of hemodynamics.



