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Pedepar

Humnomuas pabota, 40 crpanui, 4 Ttabnuiel, 8 pucyHkoB, 11 uctoyHukos, 3

IMPUITOKCHUA.

KmtoueBbie cnoBa: WHTEI'PAJIBHOE YPABHEHUE ®PEJIT'OJIBMA,
CUHI'VJISIPHOE SJIPO, METOJI TAJIEPKUHA, BEHWBJIETHBIN BA3UC,
KPATHOMACIITABHBIN AHAJIU3, BEUBJIETHI XAAPA.

Obvexm uccredosanusi — MPUOIMKEHHOE PEIICHNE JIMHEWHBIX U HEIMHEHHBIX

WHTErpalibHBIX ypaBHeHUN DpearoibMa BTOPOro pojia B BEHBIECTHOM Oasuce.

Llenv pabomer — pa3paboTKa aITOPUTMOB ISl OPUOJMKEHHOTO PEIICHUS
JMHEWHBIX U HEJIMHENHBIX UHTETPAIbHBIX ypaBHEHU Dperoibma BTOPOro poaa v ux
peann3anusi.

B xone paboThl uccieayercsi METO/T BEMBIIET-KOJUIOKAIMI C UCIIOJIb30BaHUEM
BeiBiieTa Xaapa Uil peLICHUN JIMHEWHOTO U HEJIMHENHOTO UHTETPAJIbHOIO YPABHEHUS
®pearonasMa BTOporo poja. Hcciemyercs meTod pelieHUs €Iad0 CHUHTYISPHBIX
VMHTETPAJIBHBIX ypaBHEHUN Ppearosibma BTOPOTO poJia ¢ UCIIOIb30BAHUEM BEUBJIETOB
Jlexxannpa. Pa3pabatbiBatoTCsi aNrOpUTMBI B CHUCTEME KOMIBIOTEPHOM MaTEMaTHUKH
Wolfram Mathematica 11.0, peanu3syroriue ucciae10BaHHbIC METOIbI.

Pesynomamui:

o PazpaGoran ajroput™m uisi peHIeHUS JWHEWHOTO U HEJIUHEWHOTO
MHTErPpAIBHOTO YpaBHEeHUsI DpeArosibmMa BTOPOro poja METOI0M BEMBIIET-
KOJUIOKAIMK C UCIIOJIb30BAHUEM BEMBIIETOB Xaapa.

e PazpabGoran anroputm uisi penieHus ¢1abo CUHTYIIPHOTO HHTETPAIBHOTO
ypaBHeHUus: ®pearosibmMa BTOPOrO poOJia C MCMOJb30BAHUEM BEUBJIETOB
Jlexxanpa.

e PazpaGoTanHbie aJrOpPUTMBI TPOTPAMMHO pEaTU30BaHbBI B CHUCTEME
kKommbroTepHol anreoper Wolfram Mathematica 11.0.

[Toy4ueHHBIE PE3yIHTATHI MOTYT OBITH UCIIOJIB30BAHBI PU TPUOTUKEHHOM
PEILICHUN UHTETPAIBHBIX YPABHEHHM.



Pegepar

Jprmutomuas mpara, 40 craponak, 4 ta0uminel, 8 mamoHkay, 11 ictounikay, 3
JaaaTka.

Kuiouasvis  cnossi: UHTETPAJIBHAE VYPAVHEHHE ®PEJITOJIBMA,
CIHT'YJIIPHAE $SPO, METAJ] TAJIEPKIHA, BDAMBJIETHBIM BA3IC,
KPATHAMAIIITABHBI AHAJII3, BOUBJIETHI XAAPA.

Ab6'exm dacnedasanns — npbIONIIKaHAC pallICHHE JIHCHHBIX | HEJIHCHHBIX
UHTITPAITBHBIX payHaHHsY PpenaroibMa Ipyrora poay ¥ BIHBIETHBIM Oasice.

Mbma pabomwsr — pacmpalnioyka airapeiTMay Ui TpbIOJIDKaHAra panmHHS
JIHEHHBIX 1 HEMIHEHHBIX 1HTArpabHbIX payHaHHAY Dpearonbma JIpyrora poay 1 ix

paaizallbisl.

VY xoa3e paboThl Aacieayenia MeTaa B3UBIET-KOJJIOKAMK 3 BbIKAPHICTAHHEM
BaiiBiIeTay Xaapa I palIdHHAY JiHEWHara 1 HelllHeWHara 1HTArpajibHara payHaHHs
O®pearonpMa Apyrora poay. Hacnmemyeria meran paiidHHS ciaabda CIHTYJISPHBIX
IHTATPAJILHBIX payHaHHsSY PpenrojbMa Jpyrora pojay 3 BbIKApbICTAHHEM BIMBIETAY
Jlexxanapa. PacrparoyBaroniiia ajarapeiTMbl y cicTaMe KaMmmI'tOTapHald MaTIMaThIKi
Wolfram Mathematica 11.0, sikist paanizyroib JacjaeaaBaHbisi METAIbI.

Buiniki:

e PacnpanaBanpl anrapeIT™M JJisi BBIpAIPHHA JiHEWHara 1 HeNiHeHara
IHTATpanbHara payHanus Openroibma JIpyrora poay MeTagaM BIWUBIIET-
KaJIaKalpli 3 BBIKAPBICTAHHEM BAMBIETay Xaapa.

e PacmpamnaBanpl anrapbITM IS BBIpAaldHHS  ciaba  CIHTYJsIpHara
iHTATpanpHara paynanus dpearonpma Apyrora poay 3 BBIKAPHICTAHHEM
BolBIeTay Jlexxanapa.

e PacmpanaBanpis anrapeITMbBl TIparpamMHa plajizaBaHbl Yy  CICTOME

Kamm'toTapHait anredpsl Wolfram Mathematica 11.0.

ATpBIMaHbBIA BBIHIKI MOTYITh OBIIlb BRIKAPBICTAHBI TIPBI HAOI>KaHBIM BBIPAIIIIHHI
IHTATPAJIbHBIX PayHAHHSY.



Abstract

Diploma work, 40 pages, 4 tables, 8 drawings, 11 sources, 3 annexes.

Key words: INTEGRAL FREDGOLM EQUATION, SINGULAR KERNEL,
GALERKIN METHOD, WAVELET BASIS, MULTISCALE ANALYSIS, HAAR
WAVELES.

Object of study — approximate solution of linear and nonlinear Fredholm integral
equations of the second kind in the wavelet basis.

Obijective — development of algorithms for the approximate solution of linear and

nonlinear Fredholm integral equations of the second kind and its implementation.

During the work, the wavelet collocation method is investigated using the Haar
wavelet for solving a linear and nonlinear Fredholm integral equation of the second
kind. A method for solving weakly singular Fredholm integral equations of the second
kind using Legendre wavelets is studied. Algorithms are developed in the computer
mathematics system Wolfram Mathematica 11.0 that implement the studied methods.

Results:

e An algorithm has been developed for solving a linear and non-linear
Fredholm integral equation of the second kind by the wavelet-collocation
method using Haar wavelets.

e An algorithm was developed for solving a weakly singular second kind
Fredholm integral equation using Legendre wavelets.

e The software describing the developed algorithms are in the computer

algebra system Wolfram Mathematica 11.0.

The results obtained can be used for the approximate solution of integral

equations.



