OIIMC HABYAJIBHOI JUCIUTIJITHA
Kona: 15
Ha3sga: [Ipo6nemu ineHTHdikarii.
Tumn: 3a Bubopom.
PiBenn Bumoi ocBitu: Il (Marictepcbkmuii).
Pixk HaBUaHHS, KOJIM MPONOHYETHCS AUCHUIJIIHA: |
CemecTp, KOJIM BUBYAETHCH TUCHMILIIHA: 2
KinbkicTs BctanoBaenux kpeautiB EKTC: 4
[pizBuine, ininiaau JexTopa/jekTopiB, HaykoBMii cTyminb, mocaga: bomb6a A.S., n.T.H.,
npodecop kadenpu NpuKIaIHOT MaTEMaTHKH.
9. Pe3yabTaTn HaBYaHHS: Y pe3yJabTaTi BUBUCHHS HABYAJIbHOI TUCIUIUIIHU CTYACHT TOBUHEH

3HATH: POJIb MOJICITIOBAHHS, METOIM TIOOYIOBHM MaTeMaTHIHUX MOJeJNel Ta HeOOXiHICTh aJanTalii MaTeMaTHIHOT
MOL[C.Hi 06’€KTy, 10 BHMBYA€THCsA, BUMOI'U KOpeKTHOCTi A0 MOJACIbHHUX 3aJa4 Ta MCTOIHU ix 3a6€3He‘I€HHH; YMOBHU Ta
0CcOOJIMBOCTI NMPOBEAEHHS iAeHTU(IKALIMHIX EKCIIEPUMEHTIB; i/1el KIacCHYHUX METOJIB iAeHTH(IKalil; peryispHo Ta
CUHTYJISIPHO 30ypeHi MaTeMaTH4YHI MOJIeJli; aCHMITOTHYHI METOIM PO3B’A3yBaHHs AU(pEepeHLiIbHUX PIBHSIHD 3 MaJIUM
rapamMeTpoM; MiAXOAW 10 PO3B’s3aHHA NapaOONiYHUX AU(EepeHLiATbHUX PIBHSHB; NPOOJEMH IOCTAHOBOK 3ajad
inenTHiKamii JuIs eninTUYHIX JUdepeHiaJbHIX PIBHIHb; BIAMOBIIHI aNTOPUTMH PEKOHCTPYKLIT pO3MOIUIIB IIyKaHUX
KOG(I)iHiGHTiB; 3aCTOCYBAHHA YHCIIOBUX MeTO[[iB KOMILJIEKCHOI'O aHani3y a0 pO3B,${33HH${ 3aja4d, MO OIMUCYIOThCA
eMNTHYHUMHU TU(EpeHITIIbHIMHA PIBHIHHSAMHU TUBEPTCHTHOTO THUITy; TPHUHIMIK TMOOYIOBU CHEIiali30BaHUX
arapaTHO-MPOTrPaMHIX 00YHMCITIOBAILHUX KOMITJIEKCIB 00pOOKH TaHUX; OCHOBHI MPUHIIMITH aYyTCOPCHHTY;

BMITH: CKJIAJIATH TUIaH ieHTH(IKAIIHHOTO eKCIIEPUMEHTY; 3aCTOCOBYBATH METOIHU ieHTH(]IKAIliT B 3aJIKHOCTI Bif
MIPUPOJIN TIOCTABIICHOI 3a71a4i; 3aCTOCOBYBATH YMCIIOBO-aCHMIITOTUYIHI METOJH JI0 PO3B’SI3aHHS 3a7a4 THITY KOHBEKITis-
nudy3is; 3aCTOCYBAaTH YUCIIOBI METOIM KOMILIEKCHOTO aHaNi3y A0 pPO3B’sA3aHHA 3ajadi PEKOHCTPYKIi 300pakeHb;
MPOBOIUTH aHaji3 MoOyIOBH CHENiaTi30BaHUX amapaTHO-MPOTPAMHUX OOYHCITIOBAIBHUX KOMIUIEKCIB 00pOOKH
EKCIIEPUMEHTAJILHNX JaHNX; BUKOHYBAaTH POOOTH 31 CTBOPEHHS 1 CyIIPOBO/LY NPOTrPAaMHUX NPOJIYKTIB IIPH Ay TCOPCHHTY.
10. ®opmu oprauizauii 3aHATh: IPaKTUYHI, TJAOOPATOPHI, CAMOCTINHI, JIEKIIi Ta TECTyBaHHS.

11. JucuMmuiing, 10 nepeayrTh BUBUYEHHIO 3a3HAYEHOI NMCUMILIIHM: nudepeHIiaabHi PiBHIHHS,
NOJIATKOBI po3aii AudepeHIIMHUX PIBHSAHb, MAaTEeMaTUYHE 1 KOMII FOTEPHE MOJICIIIOBAHHS MPUPOIHHX 1
TEXHOTEHHHUX CHCTEM, MaTeMaTHYHE MOJENIOBaHH:], MaTeMaTHYHI METOIW 1 MOJeNi, METOOU OOYHUCIICHb,
METOJM ONTHMI3allil Ta IOCHIKEHHS OIepalliii, PIBHIHHSI MaTeMaTU4YHOI (I3UKH, YHCEIbHI METOAU
MaTeMaTH4YHOi (Di3UKH, Teopis KepyBaHHs, Teopis (YHKII KOMIICKCHOI 3MiHHOI, MaTeMaTHYHUN aHai3,
YHCEeNbHI METOIM KOM(POPMHHUX Ta KBa3iKOM()OPMHHX Bif0oOpakeHb, TEOPisi KMOBIPHOCTEH, MPOTrpaMyBaHHs

12. 3micr kypey: Tema 1. Beryn. Tema 2. 3agaui inenTudikanii B Teopii KBa3ziijlealbHUX MoJiB. Tema
3. YucenbHe po3B’si3aHHS OOEPHEHUX HETIHIMHUX KpaHoBHX 3aja4 Ha KBa31KOH(MOPMHI BiAOOpaxKeHHS
3a yMmMoBHM iaeHTu¢ikamii mnapamerpiB. Tema 4. AJrOpuTMH pPEKOHCTPYKLIi 300pakeHb JUIs
enekrtpoimnenancHoi tomorpadii. Tema 5. 3amaui igeHTH]IKAIil XapaKTEPUCTUK CEpPENOBUINA 1
napaMeTpiB KBa3iiJIeaIbHOTO MPOIECY 3a YMOB iX B3aeMOBIUIUBY. Tema 6. CunryssipHo 30ypeHi 3a1aui.
Tema 7. MeTtonu po3B’si3yBaHHS OOCPHEHUX CHHTYJISPHO 30ypeHUX KpaoBUX 3a7ad Ul TapaOOoTIaHIX
piBHSIHB TUIY «KOHBEKIis-mudy3is». Tema 8. OGepHeHI CHHTYIApHO 30ypeHi 3a/1adi THITy KOHBEKITis-
Tudy3is B YOTHPUKYTHHX KPHUBOJIHIHHMX 00jacTsax 3 HeBigoMuM KoedirieHtom mudysii. Tema 9.
InenTudikaris mapameTpis pizHomopucTuX cepenosuil. Tema 10. OrnsmgoBa iekiiis.

13. PexomennoBaHi HaBYaJIbHI BUIAHHS:

1. DOiikxodd I1. OcHoBbl MaeHTH(UKaMK cucteM ynpasineHus / pen. H. Paiioman; nep.: B. Jloroukunii, A. Maunneins.
Mocksa: Mup, 1975. 690c. 2. Bbomb6a A. S., Kamran C. C., Ilpuropuunpkuii I. O., Spomax C. B. Metoan
KOMITIEKCHOTO aHamizy: moHorpadis. Pisme: PBII HYBITI, 2013. 415c. 3. Bbomb6a A. 5., bapanoscekuii C. B.,
[pucsoxurok I. M. Heminifiai cuarynspao 30ypeHi 3amadi THITY “KOHBEKMisi—audysis”: moHorpadis. Pime: PBI]
HYBITI, 2008. 252 c. 4. Bacumbea A. b., Byry3o B. ®. AcuMnroTuueckue METOABl B TEOPHH CHHTYJISIPHBIX
BO3MYIICHHH: Hayd: Teop. mocobme. MockBa: Bricmas mkoma, 1990. 208 c. S. Ilexkep . C., Bpazosckwuii K. C,
VYcor B. 0. u np. Dnexrponmieaancuas tomorpadust: monorpadus. Tomck: HTJI, 2004. 192 c.

14. 3ansaHoBaHi BUAM HABYAJILHOI JIAJILHOCTI Ta MeTOoaH BUKJaAaHHsA: 20 rox. nekmii, mo 10 rox.
MPAKTUYHUX 1 JabopaTopHux pooiT, 80 ros. camoctiitHoi poboTu. Pazom — 120 rox.

MeTtoau: nexiiii 3 BUKOPUCTAHHSAM MYJIBTUMEIIHHUX 3ac00iB, 1a00paTopHi poOOTH 3 BUKOPUCTAHHIM
MIEPCOHABHUX KOMIT IOTEPiB, CaMOCTiifHa poOoTa.

15. ®opmu Ta Kputepii ouinoBanHs: OImiHIOBaHHS 3IIHCHIOETBCS 3a 100-0aNbHOIO IIIKAJIOKO.
[ToToynnii KOHTPOJIB: MHCHMOBO, TECTYBaHHS, MEpPEBipKa KOHCIIEKTIB, MPAaKTHUYHHUX 1 JaOOpaTOpHUX
po6it. [limcymMKOBHIA KOHTPOJIB: 3aiK.

16. MoBa BHKJIagaHHA: YKPaiHCHKA.

AN AW -

3aBigyBau kadeapu I[1. M. MapTuHiok, 1.T.H., JOIEHT



DESCRIPTION OF THE EDUCATIONAL SUBJECT

Code: 15
Title: Identification Problems.
Type: by choice.
Level of higher education: II (master's).
Year of study when discipline is offered: 1
Semester when discipline is studied: 2
Number of established ECTS credits: 4
. Surname, initials of the lecturer/lecturers, degree, position: Bomba A. Ya., Doctor of
Englneermg, Professor of the Department of Applied Mathematics.
9. Learning outcomes: As a result of studying the discipline student must

know: the role of modeling, the methods of constructing mathematical models and the need for adaptation of the
mathematical model of the subject being studied; requirements for correctness of model problems and methods of their
providing; conditions and peculiarities of conducting identification experiments; ideas of classical identification
methods; regularly and singularly perturbed mathematical models; asymptotic methods for solving differential
equations with small parameter; approaches to solving parabolic differential equations; problems of statement of
identification problems for elliptic differential equations; appropriate algorithms for reconstruction of the distribution of
desired coefficients; application of numerical complex analysis methods for solving problems described by elliptic
differential equations of divergent type; principles of construction of specialized hardware-software computing
complexes of data processing; the basic principles of outsourcing.

be able: make an identification experiment plan; apply identification methods depending on the nature of the
problem; apply numerical-asymptotic methods for solving problems of convection-diffusion type; apply numerical
complex analysis methods for solving of image reconstruction problem; to carry out the analysis of the construction of
specialized hardware and software computing complexes for the processing of experimental data; carry out work on the
creation and maintenance of software products in outsourcing.

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

11. Subjects that precede the study of the specified discipline: Differential Equations, Additional
Sections of Differential Equations, Mathematical and Computer Modeling of Natural and Man-Made
Systems, Mathematical Modeling, Mathematical Methods and Models, Calculation Methods, Optimization
and Research Methods of Operations, Mathematical Physics Equations, Numerical Methods of Mathematical
Physics, Theory of Control, Complex Variable Function Theory, Mathematical Analysis, Numerical
Methods Of Conformal And Quasiconformal Mappings, Probability Theory, Programming.

12. Course content: Topic 1. Introduction. Topic 2. Identification problems in the theory of quasiideal
fields. Topic 3. Numerical solving of inverse nonlinear boundary value problems on quasiconformal
mapping provided the parameters are identified. Topic 4. Algorithms for image reconstruction in electric
impedance tomography. Topic 5. Problems of identification of the environment characteristics and
parameters of the quasiideal process subject to their mutual influence. Topic 6. Singularly perturbed
problems. Topic 7. Methods for solving inverse singularly perturbed boundary value problems for
parabolic equations of "convection-diffusion" type. Topic 8. Inverse singularly perturbed problems of
convection-diffusion type in quadrilateral curvilinear domains with unknown diffusion coefficient.
Topic 9. Identification of parameters of heterogeneous media. Topic 10. Review lecture.

13. Recommended editions:

1. Eikkhoff P. Identification Basics of Control Systems/ ed. N. Raibman; trans.: V. Lototskyi, A. Mandel. Moscow:
Myr, 1975. 690 pp. 2. Bomba A. Ya., Kashtan S. S., Pryhornytskyi D. O., Yaroshchak S. V. Complex Analysis
Methods: monography. Rivne: EPD NUWEE, 2013. 415 pp. 3. Bomba A. Ya., Baranovskyi S. V., Prysiazhniuk I. M.
Nonlinear singularly perturbed problems of "convection-diffusion” type: monography. Rivne: EPD NUWEE, 2008.
252 pp. 4. Vasilieva A. B., Butuzov V. F. Asymptotic Methods in the Singular Perturbations Theory: scientific and
technical manual. Moscow: Vysshaia shkola, 1990. 208 pp. 5. Pekker Ya. S., Brazovskii K. S., Usov V. Yu. and other.
Electrical Impedance Tomography: monography. Tomsk: NTL, 2004. 192 pp.

14. Planned kinds of educational activities and teaching methods: 20 hours of lectures, 10 hours of
both practical and laboratory works, 80 hours of self-study. Total: 120 hours.

Methods: lectures with use of multimedia, laboratory work with 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, practical and laboratory work. Final control: credit.

16. Language of education: Ukrainian.

R

Head of Department P. M. Martyniuk, Doctor of Engineering, Associated Professor



