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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi Cleliaai30BaHOl BYEHOI paju). [l 47.104.09

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHMIl YHIBEPCUTET BOLHOTO FOCIIOAAPCTBA Ta
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTuyHHUX PyOpHK: 28.17.19

Tema gucepranii:

1. Inentudikanis napameTpis KBasziizeanbHUX M0JIiB YUCIOBUMU METOJIaMU KOMILJIEKCHOTO aHAai3y

2. Parameters identification of quasiideal fields with using numerical method of complex analysis

Pedepar:

1. Y nucepraliiiHiil po60Ti Ha OCHOBI IPOBEAEHUX JOCIiKEHb PO3B’sI3aHO aKTyaslbHEe HayKOBE 3aBJaHH4, L0
IOJISITa€ Y PO3BUTKY YUCJIOBUX METO[IiB KOMIIJIEKCHOTO aHaJIi3y CTOCOBHO ifjeHTUiKallii mapaMeTpiB KBasiifeanbHUX
I0J1iB 32 JaHMMU ToMorpadii IpUKIaAeHNX KBa3iloTeHIialiB, [0 3a6e3rnedye MOKIMBICTh ONITUMAJIBHOTO
BUKOPUCTAaHHS Hab0OPy €KCIIEPUMEHTANBHUX JAHUX. BilIOBifHO 4O 11bOTO, PO3PO6JIEHO METOLUKY (METO, Ta
BiITIOBiJIHi aJIrOPUTMU) KOMILJIEKCHOTO aHaJli3y po3B’s3aHHs 3a7a4 Tomorpadii IpukiIaieHnx KBasilnoTeH1iaiB, sKa
6 nmepepnbayana (1151 KOXHOI i3 BiINOBIIHUX iH)KEK1ii) HasIBHICTh HA IPaHULIi 00JIACTi JIMIIE €KBIlIOTEeHIiaTbHUX
JIiHii (i3 3aaHMMU Ha HUX PO3MO/iIaMU JIOKAJIbHUX MBUAKOCTEN ab0 3Ha4YeHb (yHKLi Teyvii) Ta miHil Teuii (i3
BiZJOMMMHU PO3NOisIaMy IIOTEeHIialy Ha HUX). Ha 11i1 0CHOBi KOHKPETH30BaHO BiANOBIIHI aIrOPUTMU CTOCOBHO
KJIIOYOBUX NIPUNYILEHD IOA0 CTPYKTYPHU KoedillieHTa MPOBiAHOCTI SIK CKaIIpHUX (PYHKLIN OiFICHMX 3MiHHUX Ha
IJIOLIVIHI, i IOIMPEHO BilIOBiAHI aITOPUTMU Ha IIPOCTIP, BUMAJKKU HASIBHOCTI KiJIbKOX AJISIHOK IIPUKJIaJaHHS

KBa3illOTeHIiasliB Ta peKOHCTPYKLil 300pa’keHHsI B aHi30TPONHOMY cepenoBulli. Ha 0CHOBI BiNOBigHUX aNropuTMiB



PO3pO6IEHO KOMITIOTEPHI TporpaMu po3B’si3aHHS 3a71a4 PEKOHCTPYKILii 306paskeHHs! Ta ITPOBEIeHUI! BilIOBi IHNIA

MOPiBHAJIBHUY aHAJIi3 PE3YJIbTaTiB YACJIOBUX €KCIIEPUMEHTIB Y ITIOPIBHSHHI 3 BiJlOMAMU METOJIaMMU.

2. A topical scientific problem, which consists in the development of numerical complex analysis methods
concerning the identification of parameters of quasiideal fields according to applied quasipotential tomography,
which provides the possibility of optimal use of the set of experimental data, is solved on the basis of research
conducted in the dissertation. Accordingly, a methodology (method and corresponding algorithms) of complex
analysis of solving the applied quasipotential tomography problems which would assume (for each of the
corresponding injections) a presence at the boundary of the domain only equipotential lines (with local velocity
distributions or stream function values given at them) and stream lines (with known potential distributions at
them) was developed. It is based on the ideas of applied quasipotential method for image reconstruction,
according to which iterative solving of analysis and synthesis problems is reduced to use of numerical
quasiconformal mapping and parametric identification methods, respectively. On this basis, corresponding
algorithms for the key assumptions regarding the structure of the isotropic environment on a plane are specified
(in particular, the form of minimizing functional is constructed, given the need to fulfill the condition of speed
equality using data of both stream and quasipotential functions in the iterative process, at each injection), and the
corresponding algorithms are extended to space. These ideas are reduced to the cases where there are several
sections of application the quasipotentials and identification of parameters in an anisotropic medium. In the latter
case, the minimizing functional is constructed taking into account the ideas of regularization, the necessity of
fulfilling the corresponding generalizations of the Cauchy-Riemann conditions and the relationships between the
characteristics of eigenvalues at each injection. The computer programs for solving image reconstruction
problems under a series of key assumptions about the structure of the conductivity coefficient (tensor) as scalar
functions of real variables using applied quasipotential tomographic data have been developed using
corresponding algorithms. Comparative analysis of the results of numerical experiments, conducted using both the
methods developed in the dissertation and the known methods, gives reason to conclude that obtained algorithms
can be extended to cases of study the structure of specific objects and media (the movement of matter in which is
carried out by similar laws), that take place, particularly, in hydrodynamics, geology, industry and medicine.
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