OIINC HABYAJBHOI JIJUCHUILITHA
Kon: BB 34
Ha3sa: HexopekTHi 3aa4i MaTeMaTHYHOT (Di3UKH.
Tumn: BubipkoBa.
PiBennb Bumioi ocBitu: I (0akanaBpchkuii).
Pik HaBYaHHS$, KOJH MPONOHYEThCA IMCHHUILTIHA: 4
CeMmecTp, K0JIM BUBYAETHCS JUCHUILTIHA: §
Kinbkicts BcTanoBaenux kpeautis EKTC: 3
Ipi3Buine, iHimiagam JgekTopa/jiekTopiB, HAyKOBH CcTymiHb, mocama: bomba A. f., m.T.H.,
npodecop kadeapu KOMI ' IOTEPHUX HAYK Ta MPHUKIIATHOI MaTEMAaTHKH.

9. Pe3yabTaTn HaBYaHHSI: Y pe3yabTaTi BABUCHHS HABYAJIBHOI TUCIUIUTIHU CTYACHT TOBHHEH

3HATH: OCHOBHI METOJM peryssipu3alii HeKOPEKTHHUX 3a/1ad; el KIIACHYHNUX METO/IB ieHTH(]IKaLil; OCHOBHI THITN
HEKOPCKTHHUX 3a7ay Ta METOJMU IX PO3B’s3aHHS, SIKi PO3IIISAAIOTHCS B BHUBYCHOMY KypCi; METOAM pPeEryispu3arii
moOyI0BH HAOJIMKEHUX PO3B’SI3KiB HEKOPEKTHO MTOCTABIICHUX 3a/1a4;

BMITH: CKJIQJaTH TUIaH imeHTH(iKarii; oOMpaTH Ta 3aCTOCOBYBATH METOIHW iMeHTH}IKAMmii B 3aJeKHOCTI Bif
MIPUPOJN TIOCTABJICHOT OOEpHEHOT KOedillieHTHOI 3amadvi; 3aCTOCOBYBATH PETIIAPU3YIOUYi METOAM IS JIHIHHHUX 1
HEeNHIHHNX 00epHEHNX 3a/1a4; BUKOPUCTOBYBATH 3M00YTI 3HAHHS ISl PO3B’SA3yBaHHS HEKOPEKTHUX 3a]ad; HABOIUTH
TIPUKJIaId BUKOPUCTAHHS Pi3HUX METOJMIB MPH PO3B’s3aHHI 3a1a4; OymyBaTH MaTeMaTHYHI MOJEINI, SIKi MArOTh JEsKi
MOXUOKH.

10. ®opmu opranizauii 3aHsTh: J1a00paTOPHi, CAMOCTIIHI, JIEKIT Ta TECTYBaHHS.

11. /IucuMmiiiHM, 10 NepeIylTh BHUBYEHHI) 3a3HAYEHOI JAUCHUILUIIHU: MaTeMaTUYHUN aHami3,
anrebpa Ta TeOMETpis, AUCKPETHA MaTeMaTHKa, MU(EepeHIiaabHi pIBHAHHSA, (PYHKIIIOHATBHUNA aHAII3,
PIBHSIHHSI MAaTEeMAaTUYIHOI (DI3MKH, YUCEIIbHI METOJIM MAaTEeMaTHIHO1 ()i3HKH.

12. 3mict kypey: Tema 1. Ilpsmi HEKOPEKTHO TIOCTaBJICHI 3ajadi: O3HAYCHHS Ta MpUKIaaAn. Tema 2.
OOepHEeHI HEKOPEKTHO TOCTaBIIEHI 3aaadi: O3HAYeHHS Ta TNpHUKiIamud. Tema 3. 3arasibHa KOHIICTIIIIS
perymsapusantii. Perynsapuzariss A. H. TuxoHoBa. Tema 4. OCHOBHI TEOPETHYHI TOJIOXKCHHS IIIOI0
MeTomiB peryisipusanii. Ilpukmamm ix 3actocyBanHs. Tema 5. TeopeTudHi OCHOBH METO[IB
perynspu3zanii Ta iX 3acTOCYyBaHHS 10 HETIHIMHMX oOepHeHMX 3ajad (Ha MPUKIAAl PEKOHCTPYKIIIT
300paxens). Tema 6. Heniniiina perynspusanist TuxonoBa. Itepaniiini peryaspusyrodi meroau. Tema 7.
[Ipsimi Ta obOepHeHi 3amadi enekTpuyHoi Tomorpadii. Tema 8. Merogu mareMaTUdHol (i3UKH
pO3B’si3aHHS 3a/a4 eyneKTpuuHoi ToMmorpadii. Tema 9. Meroau KOMILIEKCHOTO aHAaJi3y PO3B’A3aHHS
HEKOPEKTHO TIOCTaBJICHUX 3a1a4 eJleKTpuaHoi Tomorpadii. Tema 10. KomOiHaris MmeTomiB, OTsi.

13. PexoMeH/10BaHi HABYAJIbHI BUIAHHS:

1. Oxpimenko M. T'., ®aprymnuii 1. JI., Kymuk A. b. HexopekTHO mocTaBiieHi 3a1adi Ta METOAW iX PO3B’SI3yBaHHS:
mingpyaauk. Kuis : «[lomirexuika», 2016. 225 c. 2. Bomba A., Boichura M. Identification of Burst Parameters using
Numerical Quasiconformal Mapping Methods. International Journal of Applied Mathematics. 2020. Vol. 33 (5).
P.903-917. 3. bomba A. f., boiiuypa M. B. Meronn4ni BKa3iBKM J0 BHUKOHAHHS CaMOCTIHHUX (J1abopaTOopHHUX i
MPAaKTUYHKUX) POOIT 3 HABYANLHOI TUCHHUILTIHA «MeTOoau po3B A3yBaHHS HEKOPEKTHUX 3aJaud» JUIsl 3100yBadiB BHIIOT
ocBiTH mepioro (0akajgaBpchbKOTr0) piBHS 3a OCBITHbO-podeciiiHo0 nporpamoro «[IpukinanHa MaremMaTukKa»
cnemianbHOCTI 113 «[Ipukinagna matematukay. 2021. 30 c.

14. 3anmanoBaHi BHIH HABYAJBbHOI TiAJILHOCTI Ta MeToau BUKJagaHHsa: 20 roxa. nekiii, 16 rom.
nmaboparopHux poOit, 54 rox. camocTiitHoi po6otu. Pazom — 90 rox.

MeTtoau: nexuii 3 BUKOPUCTAHHSAM MYJIbTUMEIINHUX 3ac001B, JabOpaTopHi poOOTH 3 BUKOPUCTAHHIM
MEePCOHAIBHUX KOMIT IOTEpPIB, CaMOCTiiHa poboTa.

15. ®opmu Ta KputTepii ouinoBaHHs: OImiHIOBaHHS 3IIACHIOETBCS 3a 100-0anbHOIO IIKAJOKO.
[ToToynmii KOHTPOJBL: THCHMOBO, TECTYBaHHs, IIepeBipka KOHCIEKTIB 1 Ja0OpaTOpHHUX pOOIT.
[TincyMKOBHI KOHTPOIIb: 3aJTiK.

16. MoBa BUKJIAJaHHS: YKPAiHCHKA.
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3aBigyBad kadenpu Mapmunroxk I1. M., 0.m.n.



DESCRIPTION OF THE EDUCATIONAL SUBJECT

Code: BB 34
Title: Methods for Solving of Ill-posed Problems.
Type: obligatory.
Level of higher education: I (bachelor’s).
Year of study when discipline is offered: 4
Semester when discipline is studied: 8
Number of established ECTS credits: 3
. Surname, initials of the lecturer/lecturers, scientific degree, position: Bomba A. Ya., Doctor of
Sc1ence Professor of Department of Computer Science and Applied Mathematics.
9. Results of studies: as a result of studying this course the student must

know: basic methods for regularization of ill-posed problems; ideas of classical methods of identification; the main
types of ill-posed problems and methods for their solving, which are considered in the studied course; regularization
methods for constructing approximate solutions of ill-posed problems.

be able to: draw up an identification plan; choose and apply identification methods depending on the nature of the
inverse coefficient problem; application of regularization methods for linear and nonlinear inverse problems; use the

acquired knowledge to solve ill-posed problems; give examples of the use of different methods in solving problems;
build mathematical models that have some errors.

10. Forms of organization of classes: laboratory, self-study, lectures and tests.

11. Subjects that precede the study of the specified discipline: mathematical analysis, algebra and
geometry, discrete mathematics, differential equations, functional analysis, equations of mathematical
physics, numerical methods of mathematical physics.

12. Course content: Topic 1. Definitions and examples of direct ill-posed problems. Topic 2.
Definitions and examples of inverse ill-posed problems. Topic 3. The general concept of regularization.
Regularization of A. N. Tikhonov. Topic 4. Study of basic theoretical information about regularization
methods and their application. Topic 5. Study of basic theoretical information about regularization
methods and their application to nonlinear inverse problems of image reconstruction. Topic 6. Nonlinear
Tikhonov regularization. Iterative regularizing methods. Topic 7. Direct and inverse problems of electric
tomography. Topic 8. Methods of mathematical physics for solving problems of electrical tomography.
Topic 9. Methods of complex analysis for solving ill-posed problems of electrical tomography. Topic
10. Combination of methods, review.

13. Recommended educational editions:

1. Okhrimenko M. G., Fartushnyi I. D., Kulyk A. B. Ill-posed problems and methods of their solution: a textbook. Kyiv:
Polytechnic University, 2016. 225 p. 2. Tikhonov A. N., Arsenin V. Ya. Methods for solving of ill-posed problems.
Moscow: Nauka, 1979. 284 p. 3. Lavrientiev M. M., Romanov V. G., Shyshatskii S. P. Ill-posed problems of
mathematical physics and analysis. Moscow: Nauka, 1980. 287 p. 4. Bakushynskii A. B., Hancharskii A. V. Ill-posed
problems. Numerical methods and applications. Moscow: Moscow University Press, 1989. 199 p. 5. Bomba A.,
Boichura M. Identification of burst parameters using numerical quasiconformal mapping methods. International
Journal of Applied Mathematics. 2020. Vol. 33 (5). P.903-917. 6. Bomba A. Ya., Boichura M. V. Methodical
instructions for self-study (laboratory and practical) work on the subject “Methods for Solving of Ill-posed Problems”
for applicants of higher education of the first (bachelor’s) degree in the educational-professional program “Applied
Mathematics” specialty 113 “Applied Mathematics”. 2021. 30 p.

14. Planned types of educational activities and teaching methods: 20 hours of lectures, 16 hours of
laboratory works, 54 hours of self-study. Total: 90 hours.

Methods: lectures with the use of multimedia tools, laboratory work with the use of personal computers,
self-study.

15. Forms and assessment criteria: The evaluation is carried out on a 100-point scale. Current
control: writing, testing, checking notes and laboratory works. Final control: credit.

16. Language of education: Ukrainian.
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