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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PyOpPHK: 37

Tema guceprauii:
1. Po3po6ka MaTeMaTuyHOiI MOZeJii apyBaTOro0 HEOJHOPITHOTO CEPeOBUILA SIK CKJIaJIOBOI YACTUHU OaHKY

oKeaHorpaQiuHUX JaHUX.

2. Development of a mathematical model of a layered heterogeneous medium as an integral part of the
oceanographic data bank.

Pedepar:

1. B mucepTauiiiniit poboTi po3pobeHi Ta peasnizoBaHi aHaNITUKO-YMCEIbHI METOAU JJIs1 MOJIEeJIIOBaHHS IIapyBaTUX
reoJIOTiYHUX CTPYKTYP 3 [IOPOSKHUHAMM IIPOCTOI Ta CKIAgHOI popMU. BUKOHAHO aHasli3 iCHYIOUMX Mofesen
P€asbHOTO Te0JIOTIYHOTO CepefoBuIa, HajaHa iHpopMallis OA0 TAaKUX MOoZesel SK: iMIIeJaHCHa Ta IIPY>XHa
MoOZeJli JOHHUX BilIKJIaJiB, reTepOreHHi MoJelli CeEpeoBull, CTATUCTUYHI MOJIE€JIi JOHHOTO cepenoBuila, moueni bio
Ta ix mogu@ikaii. Po3pobsieni aHaiTUKO-YMCesIbHI METOAM MAaTEMAaTUYHOIO MOJEJIIOBAaHHS CTPYKTYPU Ta
IIPOCTOPOBOTO PO3NOJiTy aKyCTUYHUX BJIACTUBOCTEN MOPCBHKUX BiIKJIa/liB, IPEICTABJICHUX SIK IIApyBaTe
HEOJHOPiHe cepenoBule. Po3pobiieHi MeToau N03BOJISIOTh CTBOPIOBATH IMCKPETHI, 6e3nepepBHi abo 3Mimmani

CTPYKTYPHO-aKyCTUYHi MOJieJli HEOLHOPITHOTO MOPCHKOTO JHA, 3 ypPaxyBaHHSIM po3lapyBaHHs, Quoino- ta



ra30oHaCMYE€HUX JOHHMX BiiKJ1aJiB, HASIBHICTh B HUX [IOPOKHUH i BKJIIOUE€Hb Pi3HUX (POPM i BIACTUBOCTEN.
Po3po6seH0 anropuTMu OTPUMaHHS MOJIEJIBHOTO aKyCTUYHOTO BifII'yKY, SIKUH € CyIIepPIO3HULI€I0 BCiX aKyCTUYHUX
CUTHAJIiB, BiIOUTUX BiJ] €0JIOT{YHUX I'PaHULlb, SIKi MAIOTh Pi3HI KoeillieHTH BiiOUTTs. AKYCTUYHE BiJOUTTS
OIUCYETbCSI TaK 3BAHOIO0 3rOPTKOBOIO MOJIEJLII0. BUKOHAaHO MaTeMaTUYHe MOJEI0OBAaHHS MTPOLIeCiB BUBHAYEHHS
penbedy AHA TaKUMU 3aC06aMH, SIK €X0JI0T, 6araToIpOMEHEeBUI1 €X0JI0T i iHTepdpepomeTp. 3a JOIOMOro0
PO3p06JIEHOTr0 IIPOrPAaMHOI0 KOMILJIEKCY CTBOPEeHO LndpoBi Mozesi pesbedy Ta i306aTUUHI KAPTU OKPEMUX
00CTeKEeHUX aKBaTOPIl 3a aJIrTOPUTMaMH, sIKi ONMCaHi y AaHiil JucepTaliiiHiil po6oTi Ta 3 BUKOPUCTaHHS Cy4acHHUX
GIS-cuctem. Kitto4oBi ci10Ba: IpOCTOPOBUIL CIIEKTP, JOHHI BiKJIaay, nepeTBopeHHs: Pypbe, €X0J0T, Fe0aKyCTUYHI
NapameTpy JOHHUX BiKIaAiB, rpaHuld po3ainy, GIS-texHomorii.

2. Analytical and numerical methods for modelling layered geological structures with cavities of simple and
complex form have been developed and implemented in the thesis work. Existing models of the real geological
environment have been analyzed, and information on such models as impedance and resilient models of
sediments, heterogeneous models of media, statistical models of bottom media, models of Bio and their
modification has been presented. Analytical-numerous methods have been developed for mathematical modelling
of the structure and spatial distribution of acoustic properties of marine sediments, represented as layered
heterogeneous medium. The methods developed make it possible to create discrete, continuous or mixed
structural-acoustic models of the heterogeneous seabed, taking into account the stratification, fluid and gas-
saturated bottom sediments, the presence therein of cavities and the inclusion of various forms and properties.
Algorithms have been developed for obtaining model acoustic response, which is the superposition of all acoustic
signals reflected from geological boundaries, which have different reflectance coefficients. Acoustic reflection is
described by the so-called convergent model. Mathematical modeling of bottom relief processes by means such as
echo sounder, multi-beam echosounder and interferometer has been performed. With the aid of the developed
software system, digital elevation models and isobathic maps of individual surveyed areas are created according to
algorithms, which are described in this thesis work and using modern GIS systems. Key words: spatial spectrum,
bottom sediments, Fourier transformations, echo sounders, geoacoustic parameters of sediments, partition
boundary, GIS technologies.
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