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1. MaTpuuHuit MeToq Ta ioro mopudikalii B 3aa4ax po3paxyHKy XBUJIbOBOTO I10JISI 3eMJIETPYCY i IapameTpiB oro
IKkepesna

2. Matrix method and its modifications in the problems of determining the earthquake's wave field and source

parameters

Pedepar:

1. luceprauis npucBsYyeHa MaTEMaTUYHOMY MOJIE€/IIOBAHHIO [TOMIUPEHHS CEMCMIYHUX XBUJIb B HEOOHOPIAHUX
cepenoBullax. 3pobseHO OIS, OCHOBHUX CEICMIUHMAX METO/IiB, 5IKi BUKOPHUCTOBYIOTHCS B CEICMOJIOTii 1714
o6yJOBU CUHTETUYHUX ceficMorpaM. Ha 0CHOBI MaTpU4HOro METOAY Ta oro moaudikaniil po3po6seHo Hifaxoau
IJ15 BUBHAUEHHSI 1107151 IlepeMilleHb Ha BiJIbHIiN IIOBEPXHi apyBaToro miBIPOCTOPY AJIs1 6IU3bKOI i faeKoi 30H,
KOJIM IPKEPEJIO CEMCMIYHUX XBUJIb [IPEJICTABJIEHO JOBIJIBHO OPi€HTOBAHOIO CUJIOK0 i TEH30POM CEMCMIYHOTO
MOMEHTY. 3a JOIIOMOTOI0 3a/1a4i Ha BJIaCHI BEKTOPU i BJIaCHI 3HaYEHHS 3alIPOIIOHOBAHO aHAJIITUYHO-YUCIIOB]
Migxony AJ1sl BU3HAYEHHSI KOMIIOHEHT TEH30Pa CEMCMIYHOTO MOMEHTY, CYTh SIKUX 3BOJUTLCS O BUPILIEHHS

CHCTEMHU JIIHIMHYX PiBHSHb. 3alIPOIIOHOBAHO BUKOPUCTOBYBATH CUHTYJIIPHUM PO3KJIA[, Y BUIIAAKY TIOTAHO



00yMOBJIEHUX MaTpuLlb. [IoKa3aHo, 10 i3 BU3HAYEHHSIM CEMICMIYHOTO TEH30Pa, 4K (YHKIi 4acy € MOXJIMBOCTI AJIs
OLIiHKM 4acy, IPOTATOM SKOro BifidyBasiacs ceficMiyHa nogis. [Iporpamna peasisaliist 3alipoIlIOHOBaHUX MiTXOMiB
II03BOJIMJIA IPOBECTU OOYMCIIOBAJIbHI €KCIIEPUMEHTHU [IJIsI IPSIMUX i 06epHEeHUX AMHAMIYHUX 3a71a4y CeCMOJIOTii Ha
TECTOBHUX IIPYKJIAJIAX Ta PeaJIbHUX 3aIMCaX 32 CECMIYHMMU JAaHUMU OJHi€] i OGisble cTaHLil, SIKi MOXYTb OyTH
BUKOPUCTaHI 117151 10OYI0BM MEXaHi3My BOrHMIIA 3eMiieTpycy. Kio4oBi c0Ba: MaTeMaTUYHE MOJIE/IIOBAaHHS,
XBUJIbOBE I10J1€, HEOJHOPiZJHE CEPEOBUILEe, MATPUYHUNA METOI, €PEKTMBHO-TOYKOBA [IMCJIOKALlisd, TEH30D
ceilCMiYHOrO MOMEHTY, yacoBa (QyHKIIis BOTHULIA.

2. The thesis is devoted the mathematical modeling of seismic waves in the inhomogeneous media. The review of
basic methods that are used in seismology for calculation of synthetic seismograms has been performed. The
approaches have been developed, based on matrix method and its modifications, for determining the far and near
field displacements on the surface of layered medium when the source of seismic waves is represented by the
arbitrarily oriented force and the tensor of seismic moment. Analytic-numeric approaches to determining the
tensor of seismic moment have been formulated with application of eigenvector analysis reducing the problem to
system of linear equations. I propose using singular decomposition in case of badly conditioned matrices. It has
been demonstrated that determining the moment tensor as a function of time enables to estimate a source
duration of seismic event. The suggested approaches have been implemented in a program package and numerical
experiments have been conducted to determine a solution of direct and inverse dynamical problems of seismology
using the synthetic data and the real records by one or more stations enabling to determine the source mechanism
of the earthquake. Key words: mathematical modeling, wave field, inhomogeneous medium, matrix method,
effective-point dislocation, tensor of seismic moment, source time function.
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