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AHHOTALIMSA

Hunnomnas paboma, 47 cmpanuy, 2 pucyuka, 4 opmynvl, 9 ucmounuxos, 6
mabauy, 1 npunodxicenue.

Knouesvie  cnosa: CUCTEMA  JIMHEMHBIX  AJITEFPAMYECKUX
YPABHEHHNH CIIEIIMAJIBHOT'O BUJIA, BJIOYHOE
[MPEAOBYCJIOBJINMBAHUE SAKOBU, METO/, BUCOITPAKEHHbBIX
I'PAJAVEHTOB, ITAPAJUIEJIBHBIE BBIYMCJIEHU .

Obvexm uccneo0o8aHus Aaesemcs npeaoO0ycIoBICHHAsS 0J109HO-
MSATUIUATOHATIbHAS CHCTEMA areOpanvecKuX ypaBHEHUH.

Ilpeomemom uccnedosanus A6110mMcs METONT OJIOYHOTO MPeao0yCIOBIMBAHUS
Axo6u 1 MeTOJT OUCOTPSKEHHBIX TPATUEHTOB JJI MPEA00YCIOBICHHON CUCTEMBI.

Llenvto pabomoul sensiemcs peanuzanus U aHanu3 A(PEPEKTUBHOCTH METOJa
0J104HOTO TIpe00ycIoBIMBaHUS SIKOOU U MEeTO/1a OUCOMPSKEHHBIX TPATUECHTOB JIJIs
pea00yCI0BICHHON CUCTEMBI.

Memoodamu uccnedosanus sasrsaomes OIOYHOE MpenoOyciioBiuBaHue SkoOu,
pacnapajUieIMBaHue, BBIUYMCIUTENbHBIC JKCIIEPUMEHTHI, METOJ OUCOMPKEHHBIX
TPaJIuCHTOB.

Tonyuennvie pe3ynromameol U ux HO8U3HA: ObUIN U3YUYCHBI U PEATM30BAHBI METO
npenoOyciaoBiauBanus SIkobn ©  MeToJ OHCONPSDKEHHBIX  TI'PAJAMCHTOB IS
npeao0yCI0BIECHHON CUCTEMBI.

Hocmoeepnocms ~ mamepuanos u  pe3yromamos  OUNJIOMHOU — pabomul.
WCITOJIb30BAaHHBIC MaTepuaabl W PE3yJbTaThl IUIJIOMHOW pPabOTHI  SBISIFOTCS
JIOCTOBEpHBIMU. PaboTa BBITIOJIHEHA CAMOCTOSTENIBHO.

Obaacmuio 803MONHCHO20 NPAKMUYECKO20 NpUMEHeHUs1  ABJIAemCsl
MOJICTUPOBAHUE PEIIATUBUCTCKUX TPOIECCOB B (M3UKE IUIa3Mbl U acTpodusuke, a

TaK)Ke pa3pabd0TKa TEXHOJIOTHI YIIPaBIEHUSI BHICOKOIHEPTETHIECKUMHU YaCTHIIAMHU.



AHATALBIA

Hvinnomnas npaya, 47 cmapounax, 2 mantonxa, 4 popmynvl, 9 kpuviniy, 6 maobaiy,
1 0aoamak.

Knrouaswis CI08WL: CICTOMbI JITHEMHBIX AJITEBPATYHBIX
PAVHAHHSAY CIIELBISIIBHATA BIJTY, BJIOKABAE ITPAJIABYMIJIEHHE
SKOBI, METAJ] BHUCAIIPAXXEHHBIX TPAJIBIEHTAY, IIAPAJIEJIbHBII
BBIJITYSHHI.

Ab'exmam oacneoasamis 3'ynaeyya npagyMoyieHast 0J10yHa-
IS ABIATaHAIbHAS CICTAMA JIHEHHBIX anreOpaiuHbIX payHaHHSIY .

Ilpaomemam oacnedasannsn 3'saynaoyya Metaja OnokaBara mpaayMoyJiBaHHS
ko061 1 MmeTaj OicarpakeHHBIX TPAJbICHTAY JJIA IPaAyMOYJICHaN CICTIMBI.

Mbmau oacneosanns 3'synseyya pram3bllblad 1 aHami3 d(PEKThIYHACLI METaay
OyiokaBara mnpagyMoymiBaHHs ko061 1 Meramy Oicampa’keHHBIX TpajbleHTay s
paayMoyJieHal CICTAMBI.

Memaoami Oacnedasanus 3'syasioyya OOKaBae TpagyMmoyiiBanHe SkoOi,
pacnapajielbBaHHE,  BbUIYAJBHBIS ~ OKCHEPBIMEHTHI, MeTaJ  Oicampa)KeHHBIX
TpaJbICHTAY.

Ampoimansiss  6vinixkl 1 Ix Hasl3na. BBIByYaHBI 1 poialli3aBaHbl MeTajl
npaayMoyaiBaHHs SIko01 1 MeTaj Oicampa)KeHHBIX TpaJibIeHTay IJIs MpajayMoyIieHan
CICTAMBI.

Hacmaeepnacyv mamopwisanay i 6bIHIKAY ObINJIOMHAL NPaybl. BBIKAPHICTAHBIA
MaTIPBISUIBI 1 BBIHIKI ABIMUIOMHAM Tparel  3’systoinia gactaBepHbiMi. [Ipara
BBIKaHAHA CaMacCTOMHA.

Bobnacyvio mazuvimazca npakmvlunazca npblMAHeHHA 3'ayiseyya MaadJIsiBaHHE
PAJIATHIBICLIKIX Tparpcay y (izinbl mia3msl 1 acTpadizilbl, a Takcama paciparoyka

TIXHAJIOT1H KipaBaHHS BBICOKA’HEPTeTHIYHBIX YacIinami.



ANNOTATION
Diploma work, 47 pages, 2 drawings, 4 formulas, 9 sources, 6 tables, 1

appendix.

Keywords: SYSTEMS OF LINEAR ALGEBRAIC EQUATIONS OF A
SPECIAL KIND, BLOCK PRECONDITIONING JACOBI, METHOD OF
BISCONJUGATE GRADIENTS, PARALLEL COMPUTING.

The object of the research is the preconditioned block five-diagonal system of
linear algebraic equations.

The subject of the research is the Jacobi block preconditioning method and the
biconjugate gradient method for a preconditioned system.

The purpose of the research is implementation and analysis of the efficiency of
the Jacobi block preconditioning method and the biconjugate gradient method for a
preconditioned system.

Methods of research are Jacobi block preconditioning, parallelization,
computational experiments, biconjugate gradient method.

The results of the work and their novelty: The Jacobi preconditioning method
and the biconjugate gradient method for a preconditioned system were studied and
implemented

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 simulate
relativistic processes in plasma physics and astrophysics, as well as to develop

technologies for controlling high-energy particles.



