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AHHOTALIMSA

B nunnomuoit padote 35 ctpanull, 2 pucyHka, 2 tTabnuusl, 1 rpaguk,
17 ucTOYHUKOB, ABA MPHUIIOKEHUS.

Kmouesble cnosa: UWCJIEHHBIE METOJbI, WTEPAILIMOHHBIN
METOJI, CHEKTPAJIbHBIMI METOJ]I ITEPEMEHHBIX HAIIPABJIEHUH,
JNDODEPEHIINAJIBHBIE YPABHEHU A

OOBEKTOM HCCIEAOBAHMS SABISIETCS MOJCIMPOBAHUE PELICHUN YypaBHEHHUS
[lyaccoHa ¢ MCTONB30BaHUEM CHEKTPAIBHOIO METOJa NEPEMEHHBIX HAIpaBICHUI
B [aKeTe npukiIagHbix nporpamm MATLAB.

Lensto paboThl siBAsieTCs U3yyeHUE OA(PPEKTUBHOCTH U TOUYHOCTH
CHEKTPAJILHOIO0 METOJIa MEPEMEHHbIX HAMPAaBICHUN NI TPEXMEPHOTO YpaBHEHUS
[lyaccoHa, a Takke CpaBHEHHE €ro ¢ JPYrMMHU YHCICHHBIMU METOJIaMU pelIeHUs
JTaHHOM 3aJauH.

B xoxe paboThl ObLIM HCMONB30BAHBI MaTEMaTUYECKHWE METOJbl aHaIM3a,
YUCIICHHOTO  MOJICJIMPOBaHUS W mporpamMmmupoBanusi. g mpoBepkH
3¢ pexTUBHOCTH MeTona ObUTM TPOBEIEHBI YHCIEHHBIE HKCIEPUMEHTHI Ha
TECTOBBIX 3ajauax. [lomydyeHHbIE pe3ynbTaThl MOKAa3ald BBICOKYIO TOYHOCTh U
CKOPOCTb CXOJIMMOCTH CHEKTPAJIbHOTO METOJa TMEPEeMEHHBIX HaMpaBiICHUH IO
CPaBHEHUIO C KJIACCUYECKUMHU YUCICHHBIMH METOaMHU.

HanHas paboTa HamIAJHO JAEMOHCTPUPYET yCIEX  HCIOJb30BaHUSA
CHEKTPAJIBHOIO METOJA IEPEMEHHBIX HANPABICHUN I TPEXMEPHOIO ypaBHEHHS
IlyaccoHa, 4TO OTKpBIBAET HOBBIE IMEPCIEKTHUBBI I PEIICHMS CIOXKHBIX 3a1ad
MaTeMaTU4eCcKoN (PU3MKU aHAIOTUYHBIM CIIOCOOOM.



AHATALBISA

VY npeiiomHail paboue 35 crapoHak, 2 MaitoHkKa, 2 Tabmiuel, 1 rpagik, 17
KPBIHILI, 1BA MPIKJIAJaHHS.

Kimouasbist cinossl: JIIKABBISI METAJIbI, ITOPALBIMHBIA METAL,
CIIEKTPAJIbHbI META/]] 3MEHHBIX HAIIPAMKAY,
JIBIGEPSOHIBISIIBHBISA VPAYHEHHI

Ab'extaM JacienaBaHHS 3'dyisenua MaidJigBaHHE palIdHHAY YpayHEHH1
[TyacoHa 3 BeIKapbICTAHHEM CIIEKTpajibHAra MeTajy 3MEHHbIX HalpaMKay y nakere
npsikiIaaabix nparpam MATLAB.

Mbraii paboTel 3'synserniia BbIByudHHE J(EKThIYHACIl 1 JaKjIaJHacIll
CHEeKTpaJibHara MeTajy 3MEHHBIX HalpaMmkay g TpOXMepHara YpayHEeHH1
Ilyacona, a Takcama mapayHaHHE SITO 3 IHIIBIMI JIIKaBbIMI MeTaJaMi paIlIdHHS
nana3eHal 3a1aubl.

VY xonze paboThl ObUTI BBIKAPBHICTAHBI MATAMATHIUHBIS METaJbl AHAIIZY,
KOJIbKacHara MajdJisiBaHHs 1 mparpamaBanHs. J{s mpaBepki 3¢ eKThIyHACIl MeTaay
ObLIl MpaBel3eHbl JIIKaBbid SKCIEPHIMEHTHI HAa TACTaBbIX 3a/adax. ATpPhIMaHbIA
BBIHIKI TIaKa3aji BBICOKYIO JaKJIaJHACIh 1 XyTKacllb 30€KHACI[l CIIeKTpaJibHara
MeTaay 3MEHHBIX HalpaMKay y napayHaHHI1 3 KJIACIYHbIMI JIIKABbIM1 METa1aMi.

HNanzenas pabGoTa  HarjsgHa  JIMAHCTPye  TOCMEX  BBIKAPBICTAHHS
CHEKTpaJibHara MeTajy 3MEHHBIX HalpaMKay s TpoXMepHara VpayHeHHI
[lyacoHa, mITO afKpbiBae HOBBIS MMEPCHEKTHIBBI JIJIs1 BRIPAIIIHHS CKJIAIaHbIX 3a]1a4y
MaTAMaTbIdHal (i3iKi aHaJariYHBIM criocabam.



ANNOTATION

The thesis has 35 pages, 2 figures, 2 tables, 1 graph, 17 sources, two
appendices.
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The object of the study is the modeling of solutions to the Poisson equation
using the spectral method of variable directions in the MATLAB application
software package.

The aim of the work is to study the efficiency and accuracy of the spectral
method of variable directions for the three-dimensional Poisson equation, as well
as to compare it with other numerical methods for solving this problem.

In the course of the work, mathematical methods of analysis, numerical
modeling and programming were used. To test the effectiveness of the method,
numerical experiments were conducted on test problems. The results obtained
showed high accuracy and convergence rate of the spectral method of variable
directions in comparison with classical numerical methods.

This work clearly demonstrates the success of using the spectral method of
variable directions for the three-dimensional Poisson equation, which opens up
new prospects for solving complex problems of mathematical physics in a similar
way.



