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Knwouesvie cnosa. MOJIEJIMPOBAHHUE IIOTOKA KPOBH, CTEHO3,
METO]] PEIIETOYHBIX YPABHEHHI BOJIBIIMAHA, ITAPAJUIEJIBHBIE
BBIUMCJIEHU A, CUDA.

Obvekmom ucciedoanuss SIBISIOTCS aJITOPUTMbI MOJEIUPOBAHUS TEUCHHUS
MOTOKOB KPOBH B COCYlaX YEJIOBEKA CO CTEHO30M.

lIpeomemom uccnedosanus SIBISIIOTCS aHAIM3 METO/Ia PEIIETOUYHBIX YpPaBHEHUM
bonbiMana mpu MOJEIMPOBAHMM TEUEHHUS KpPOBM; pa3paboTka M peaau3aius
IrOpUTMa MOJICTMPOBAHUS TEUEHUS TOTOKA KPOBH B COCYyax.

Llenvto  pabomer  sBusercss  pa3paboTka  3GGEKTUBHOTO  AJrOPUTMA
MOJICIMPOBAHUSl TEUEHHS IIOTOKOB KpPOBHM CO CTEHO30M U €ro IMOCJeayromas
napajielbHas peanu3ands U1 [eHTPaJbHBIX TMPOIECCOPOB M  TpaduuecKux
yckopurenei ¢ apxutekrypoit CUDA.

B xo0e pabomwr 6wl pazpaboTan u peann3oBaH 3(PGEKTUBHBIA AITOPUTM
MOJICIMPOBAHUSI TEUYEHUS IMOTOKAa KPOBHM B COCY/JaX 4YEJIOBEKa CO CTEHO30M.
[IpoBeneHbl YKCIIEHHBIE HKCIEPUMEHTHI Ha cyrnepkomibloTepe. [IpoBenén anamus
MOJIYYCHHBIX ~ pe3yJbTaToB. OCyIIECTBICHO CpaBHEHUE MPOU3BOJUTEIHLHOCTH
pa3pabOTaHHOTO aNTOPUTMA B 3aBUCUMOCTH OT JIOCTYIHBIX BBIYMCIUTEIBHBIX
peCypcoB.

Ilonyuennwiti  pesynomam MOXHO  HUCIOJIB30BaTh B MEOUIIMHE TIPH
poHIIaKTUKE U TUarHOCTUPOBAHUY 3a00JIEBAHUM CEPACUHO — COCYTUCTON CUCTEMBI.
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The object of research is algorithms for modeling blood flows in the vessels with
stenosis.

The subject of study is the analysis of the method of lattice Boltzmann equations
in the simulation of blood flows; development and implementation of an algorithm for
modeling blood flows in the vessels of human body.

The aim of this work is to develop an effective algorithm for modeling blood
flows with stenosis and its subsequent parallel implementation for central processors
and graphics accelerators with the CUDA architecture.

The methodology of experimental research showing necessary characteristics of
developed algorithm for blood flows modeling. As a result of this research, an effective
algorithm for modeling blood flows in the vessels with stenosis was developed and
implemented. Numerical experiments were carried out on a supercomputer. The
performance of the developed algorithm is compared depending on the available
computing resources.

The result can be used in medicine in the prevention and diagnosis of diseases
of the cardiovascular system.



