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AHHOTALIMSA

Jluninomuas pabota, 45 c., 16 puc., 3 TpuiokeHus, S UCTOYHUKOB.

METO/] OBOBIIEHHBIX MUHUMAJIBHBIX HEBA30K,
I'’EMOJ/IMHAMUKA, OPENMP, OPTOI'OHAJIM3AIIUA  APHOJIB/U,
BPAIIEHNA TMIBEHCA, BJIOYHO-TPEXJIMATOHAJIBHAA MATPUIIA,
[TAPAJIEJIbHHOE BBITTOJIHEHUE.

OOBeKT wucclienoBaHus — MeETOJ OOOOIIEHHBIX MHHUMAJILHEIX HEBS30K,
OpenMP.

[IpeameToM HCCIEAOBAHMS SBISICTCS METOJ PEIICHUS CHCTEMbl YPAaBHCHHH C
OJIOYHO-TPEXTUArOHATLHON MATPUIICH I ABYMEPHBIX MapaOOIUIECKUX YpaBHEHUN
TEMOTMHAMUKHU.

Llenp uccnenoBaHusi — pa3paboTKa W peandu3alys IOCIEeI0BaTeILHOTO U
NapaieIbHOTO  alropuTMa, aHanmu3 dJ(PQGEKTUBHOCTH MeEToaa O00OOIIEeHHBIX
MUHHAMAJIBHBIX HEBSI30K.

MetonamMu HccClieIOBaHUS SIBIISIIOTCA pa3paboTKa anroputMa 0OO0OIEHHOTO
METO/Ia MHHHMAJIBHBIX HEBS30K, IMapajUIeIbHbIC BBIUMCICHUS, BBIYMCIUTEIHHBIC
IKCIIEPUMECHTHI.

B pesynbrare paboThl ObUT yCHEHmIHO pa3paboTaH aaropuT™M OOOOIIEHHBIX
MUHAMAJIBHBIX ~ HEBS30K I JBYMEPHBIX  MapabOJMYECKUX  ypaBHCHHM
TEMOJMHAMUKY, aJalTHPOBAaH Ui TapajUICIbBHOTO BBITOJHCHUS, TPOBEICHBI
BBIYHCIIUTEILHBIC SKCIICPUMEHTBHI.

JIOCTOBEpHOCTh ~ MAaTe€puajoB U  pPE3yJbTaTOB  JAUIUIOMHON  padOThI:
WCIIOJIb30BAaHHBIC MaTepuajabl W PE3yJbTaThl JUILNIOMHOW pPabOTHI  SIBISIIOTCS
JIOCTOBEpHBIMU. PaboTa BBITIOJIHEHA CAMOCTOSITEBHHO.

OO0macTh BO3MOXKHOTO  MPAKTHYECKOTO TMPUMEHEHHUs: MoaenupoBaHue
KpPOBOTOKa B COCYyJaX, OWOMEOWIIMHCKAE CHUMYJISIAWA, YHCICHHOE pEIICHHE
napaboIMIECKUX YPaBHEHUN B MH)KEHEPHBIX U (PM3UYECKUX MPUIIOKEHHUSX.



AHATALBIS

Heimmomnas padota, 45 c., 16 peic., 3 magaTki, 5 KPBIHIII.

METAJI  ABATVJIEHBIX  MIHIMAJIbHBIX  HECYIIAJI3EHHAY,
I'EMAJIBIHAMIKA, OPENMP, APTAT'AHAJII3ALIbIA APHOJIBA3I, BAPOTbI
['IBEHCA, BJIOYHA-TPBIABIAT AHAJIBHASA MATPBILIA, ITAPAJIEJIBHAE
BbIKAHAHHE.

AO’eKkT nmacnenaBaHHA — MeTaj abaryjaeHbIX MIHIMAJIbHBIX HECYMaA3eHHSY,
OpenMP.

[IpagmeT nmacnemaBaHHS — METaJa BBIPAIIIHHS CICTAMBI payHAHHSAY 3 OJOYHA-
TpBIABIATAHAIbHAW ~ MaTpblllal A7 JBYXMEPHBIX MapabaiiuHbIX  payHaHHSY
reMaJbpIHaAMIKI.

MbpTta nmacnmemaBaHHS — pacmpamoyka 1 plaiizanblsi  macismoyHara i
napasenbHara ajarapblT™May, aHami3 3QeKkThIyHACI MeTaay adaryJieHbIX MiHIMaJbHbBIX
HECYITa[3€HHAY .

Mertanbl nacinenaBaHHs — paclpaloyka ajarapbiTMa, HapajielibHbls BBUIIYIHHI,
BBUTIYAJIbHBISL DKCIIEPBIMEHTBHI.

BelHIKI — macmgxoBa pacmpaliaBaHbl 1 ajanTaBaHbl Ja [apajiejibHara
BbikaHaHHS anrapbltM GMRES s naByxMepHBIX mapaOaliyHbIX —payHAHHSY
reMajiblHaMiK1, TPaBEA3€HbI BbUTIYAIbHBISA SKCIIEPBHIMEHTHI.

JlacTaBepHacp — yce MaT3pbIsbl 1 BBIHIKI JBIIUIOMHAN paboThl 3’ sSyIIAronua
nakiagabiMi. PaboTa BeIKaHaHa caMacToOiHA.

Cdepa  mpakThluHara MOpPbIMAHEHHS —  MaJPJsBaHHE  KPBIBALEKY,
O1sIMEIBILIBIHCKISL CIMYJIALIBI, JIIKaBae BbIPAIIHHE MapabaliyHbIX payHAHHSAY Yy
1HKBIHEPHBIX 1 (PI31YHBIX 3a/1a4yax.



ANNOTATION

Diploma work, 45p., 16 ill., 3 appendices, 5 sources.

GENERALIZED MINIMAL RESIDUAL METHOD, HEMODYNAMICS,
OPENMP, ARNOLDI ORTHOGONALIZATION, GIVENS ROTATIONS, BLOCK
TRIDIAGONAL MATRIX, PARALLEL COMPUTING.

Object of the research — Generalized Minimal Residual Method (GMRES),
OpenMP.

Subject of the research — The method for solving systems of equations with a
block tridiagonal matrix arising from two-dimensional parabolic hemodynamic
equations.

Research aim — Development and implementation of sequential and parallel
GMRES algorithms and analysis of their efficiency.

Research methods — Algorithm development, parallel computing using
OpenMP, computational experiments.

Research results — A GMRES algorithm was successfully developed and
adapted for parallel execution. Computational experiments were carried out to
evaluate performance.

Reliability — All materials and results presented in the thesis are reliable. The
work was completed independently.

Practical application — Blood flow modeling, biomedical simulations,
numerical solution of parabolic equations in engineering and physics.



