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AHHOTALMS

Junnomuas paboma, 45 cmpanuy, 11 pucynkos, 4 npunoscenus, 10
UCMOYHUKO8

Knwouesvre cnosea: MHTEI'PAJIBHOE YPABHEHUE ®PEJI'OJIBMA,
HEKOPPEKTHAA 3AJAYA, PEI'YJIAPU3ALMA TUXOHOBA, METO/
HEBA3KU, BEMBJIET-IIPEOSPA3OBAHUE, KOMIIBIOTEPHA
TOMOI'PA®US, YPABHEHUE PAJIOHA.

Obvexm ucciedoganusi — UHTETpaibHble ypaBHeHUsT Dpenronbma nepBOro
pO/ia, BO3HUKAIOIINE B 3aJja4aX KOMIIbIOTEPHON ToMorpaduu v Ipyrux o0aacTsx,
CBSI3aHHBIX C BOCCTAHOBJICHUEM JAHHBIX U3 MPOEKIIUIA.

llIpeomem uccneoosanus — UHTErpalibHble ypaBHEHUs DpearoibMa MmepBoro
poxa.

Llenv  uccneoosanus — WCCIENOBAaTh YHUCJICHHBIE METOJbl pEUICHUS
UHTETpalbHbIX YypaBHeHui Dpenronbma MepBOro pojJa U OIEHUTh HX
MPUMEHUMOCTh K 3ajja4aM KOMIBIOTEPHOU ToMOTpaduu, BKIItOUasl UCIOIb30BaHUE
BEUBJIETHOTO MOJX0/Ia U METOJIOB PETYJIISIpU3aIUU.

Memoovl uccnedosanuss — TEOPETUUECKUIN aHATU3 HEKOPPEKTHBIX 3a7a4y MU
METOJIOB UX peryJsipu3alliy, peaau3alus YUCICHHBIX alTOPUTMOB (METO]
TuxoHOBa, METOJ| HEBSI3KU, BEUBIIET-PA3IIOKEHHUS), YUCICHHOE MOJCIUPOBAHUE U
CpPaBHEHHE YCTOMYMBOCTH PEIICHUMN.

llonyuennvie pezyrbmamsl U uUX HOBU3HA: TPOBEICHO CPABHEHHE TPEX
MOAXOJI0B: peryJisgpuzanuu TUXOHOBA, B TOM YHCIIE TUMA CBEPTKH, METOJ1a HEBSI3KU
U BEUBJIETHOTO METOJa, M[OKa3aHO, YTO MPUMEHEHUE BEUBIET-pa3NoXKeHUs
yIy4dllaeT YCTOWYMBOCTb M TOYHOCTh BOCCTAHOBJIICHHUS, pa3pabOTaHbl W
MPOTECTUPOBAHBI UYHUCIEHHBIE AQJITOPUTMBI, TOATBEPXKAAIOIINE TEOPETHUUECKUE
BBIBO/IbI, CPOPMYTUPOBAHBI PEKOMEHJAIIUU TTO MPUMEHEHUIO PA3JIMUYHBIX METOJIOB
B 3aJla4aX BOCCTAaHOBJICHUS U300paKeHUI.

Jlocmogepnocms  mamepuanog u  pe3yribmamos OUNIOMHOU pabombi:

MNOATBECPIKAACTCA  HMCIIOJIB30BAHHMEM IIPOBCPCHHBIX YHCICHHBIX MCTOJOB H



Bannnauneﬁ Ha HM3BCCTHBIX TCCTOBLIX IIPHUMCpaXx; JaHHBIC OCHOBAHBI Ha
ABTOPUTCTHBIX NCTOYHHUKAX, YTO oOecrieunBaeT HaJCXKHOCTh U BOCIIPOU3BOAUMOCTD
BBIBOJOB.

Obracmb 803MONCHO2O npakmu4eckoco npumererusl — No0JIy4CHHBIC
pe3yJabTaThl MOTYT OBITH UCITOJIL30BAHEI B y‘-IC6HI)IX OeIAX, U3JI0XKXCHHAaA
NACOJIO0THUA MOXKET OBITH UCITOJIB30BaHA IIpHu ApyIrux TUllax HHTCTPAJIbHBIX

YpPaBHEHHM NEPBOTO POJA.



AHATANIBIA

Jeinnomnas paboma, 45 cmapownax, 11 manoukay, 4 oaoamka, 11
KpbIHIY

Knwouaswis  croswr: THTOTPAJIIBHAE PAVHAHHE ®OPEJIIOJIBMA,
HEKAPOKTHASA 3AJTAYA, POI'YJISPBIZAIIBIA IIIXAHABA, META]J]
HEBSA3KU, BEVBIJIET-ITIEPAYTBAPSHHE, KAMITYTAPHAS
TAMATPA®ISI, PAYHAHHE PAJIOHA.

Ab6’exm Oacnedasanus — IHTATpaNbHBIA YpayHeHHI DpeAroiapMa mnepuiara
poay, sIKisl Y3HIKaWIb Yy 3ajJadax KamiyTapHail Tamarpadii 1 IHIIBIX TajiiHax,
3BA3aHBIX 3 aJHAYJIEHHEM JAJ3€HBIX 3 MPACKIIBIN.

llIpaomem oacnedasannsi — IHTAITPAIbHBIA YpayHeHHI DpearonbMa mnepuiara
poay

Mboma oacneoasanns — nacienaBallb JiKaBbIsl METAJIbl PAIIPHHS IHTATPATbHBIX
paynanusy ®penroynbpma nepiiara pojy 1 amaHilpb iX AacTacaBajlbHACIh Ja 3a7ad
KamIyTapHai Tamarpadii, yKJII04Yaloubl BhIKAPhICTAHHE BEHBIETHOTO MAJbIXOY 1
MeTazay paryispbl3albll.

Memaovwl oacnedasants — TIAPITHIUHBI aHAJI3 HEKAPAKTHBIX 3a]1a4 1 MeTaaay
1X pAryisphi3alibli, plami3aiblid JIiKaBelX anrapeitmay (metan llixanaBa, meran
HEBSI3KM, BEUBIIET-pACKIalaHHs), KOJIbKACHYI0 MaJdJIsIBAaHHE 1 TapayHaHHE
YCTOMITIBACI pallIdHHSAY .

Ampuvimanvia 6viniki [ iX HaGi3HA: TIPABEN3€HA MapayHaHHE TPOX MaJbIXoAay:
parynsipbizansll  [{ixaHaBa, y TbIM JIIKYy TBIIY CKpPYTKI, METaay HEBA3KH 1
BEMBJIETHOTO MeTajay, I[aKa3aHa, IITO MNPbIMSIHEHHE BeWUBJET-pacKiIagaHHs
najsmniae YCToWdiBacib 1 JakiagHacllb aJHAYJIeHHsS, pachpalaBaHbl 1
MPaTACTABAHBI JIKABBIS aJITAPBITMBI, K1l HAlBSPJKAIOIb TIAPITHIYHBIS BHICHOBHI,
chapmyiigBaHbl p3KaMEHJAlbll Ia YKbIBAHHI PO3HBIX MeTanay Yy 3agadax
aJHayJICHHS MAJIFOHKAY.

Jlaxnaonacybs ~ mamopwisanay [ BbIHIKAY ObINJIOMHAU npaywl.

nanBspKaea BBIKAPBICTAHHEM MpaBEpPaHbIX JiKaBbIX MeTanay 1



BAJIIJAIBII0 Ha BSJOMBIX TACTABbIX MPBIKIAJax; AaJ3€HbISI  3aCHABaHbIA Ha
ayTapbhITATHBIX KpBIHILAX, IITO  3a0scnedBae HaA3eHHACUp 1 Y3HAYISIbHACIH
BBICHOY.

Bobracyv macuvimaca npakmvlunazca npulMsAHEHHs — aTPbIMAHBIS BBIHIKI
MOTYLb OBIIb BBIKAPBICTAHbI ¥ HaBYYaJIbHBIX M3TaX, BBIKJIAaA3€HAs 1/13aJ0T1s MOXKa

OBIlIb BHIKAPBICTAHA MPHI IHIIBIX THINAX IHTATPAJBHBIX PayHAHHSY Mepiiara pomay.



ANNOTATION

Diploma work, 45 pages, 11 figures, 4 appendixes, 10 references

Keywords: FREDHOLM INTEGRAL EQUATION, ILL-POSED PROBLEM,
TIKHONOV REGULARIZATION, RESIDUAL METHOD, WAVELET
TRANSFORM, COMPUTED TOMOGRAPHY, RADON EQUATION.

The object of the research — Fredholm integral equations of the first kind, which
arise in problems of computed tomography and other areas related to data recovery
from projections.

The subject of the research — solving Burgers equation.

The aim of the research — to investigate numerical methods for solving
Fredholm integral equations of the first kind and to evaluate their applicability to
computed tomography problems, including the use of the wavelet approach and
regularization methods.

Research methods — posed problems and methods of their regularization,
implementation of numerical algorithms (Tikhonov method, residual method,
wavelet decomposition), numerical modeling and comparison of stability of.

The results of the work and their novelty: comparison of three
approaches: Tikhonov regularization, including the convolution type, the residual
method, and the wavelet method. It is shown that the use of wavelet decomposition
improves the stability and accuracy of reconstruction, numerical algorithms have
been developed and tested, confirming theoretical conclusions, and
recommendations for the use of various methods in image restoration tasks have
been formulated.

Authenticity of the materials and results of the diploma work:
it 1s confirmed by the use of proven numerical methods and validation
on well-known test cases; the data are based on reputable sources, which

ensures the reliability and reproducibility of the conclusions.



Recommendations on the usage — the results obtained can be used for
educational purposes, the outlined ideology can be used in other types of integral

equations of the first kind.



