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V. BimoMocTi npo gucepraniio
MoBga gucepraiiii:
Koau TeMaTHYHHX PyOPHK: 37

Tema gucepranii:
1. Po3pobka MaTeMaTUYHOI MOZeJIi apyBaTOrO HEOJHOPIJHOTO CEPENOBUILA SIK CKJIaJIOBOI YACTUHU 6aHKY

OKeaHOrpaQiyHUX JaHUX.

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

Pedepar:

1. B mucepTauiiiniil poboTi po3pobIeHi Ta peasnizoBaHi aHaiTUKO-YMCEIbHI METOAU IJ1s1 MOJIEJIIOBaHHS IIAapyBaTHX
reoJIOTiYHUX CTPYKTYP 3 MOPO>XKHUHAMU IIPOCTO] Ta CKIagHoi GpopmU. BUKOHAHO aHai3 iCHylI0UMX Mozesei
PeaJIbHOrO TeosIOTiYHOTo CepeoBuILa, HajaHa iHdopmMalis o0 TaKUX MoJiesiell SK: iMIenaHCcHa Ta Ipy>KHa
MOJeJli JOHHUX BilIKJIaJliB, FeTEPOreHHi MOJeJli CEpeoBULL, CTATUCTUYHI MOJIE€JIi JOHHOIO cepenoBuIla, mogei bio

Ta ix mogu@ikauii. Po3po6sieni aHaIiTUKO-YMCENIbHI METOOY MAaTEMAaTUYHOTO MOJEJIIOBAHHS CTPYKTYPU Ta



IIPOCTOPOBOTO PO3NOJiTy aKyCTUYHUX BIACTUBOCTEN MOPCHKUX BiIK/Ia/liB, IPEICTaBIEHUX SIK IIapyBaTe
HEONHOpifHe cepenoBuile. Po3pobiieHi MeToay q03BOJSIIOTh CTBOPIOBATU NUCKPETHI, 6e3repepBHi abo 3mimaHi
CTPYKTYPHO-aKyCTUYHi MOJieJli HEOLHOPiJHOTO MOPCHKOIO [HA, 3 ypPaxyBaHHSIM po3lIapyBaHHs, Quoino- ta
ra3oHaCUYEeHUX TOHHUX BiIKJ1aJiB, HASIBHICTh B HUX MIOPOKHUH i BKJIIOYEHb Pi3HUX (POPM i BIaCTUBOCTEN.
Po3po6s1eH0 anropuTMu OTPUMaHHS MOJIE€JIbHOTO aKyCTUYHOTO BifIT'yKY, SIKUH € CyIIEePIO3ULIE€I0 BCiX aKyCTUYHUX
CUTHAJIiB, BIIOUTUX BiJ] €0JIOTIYHUX I'PaHULlb, SIKi MAIOTh Pi3HI KoeillieHTH BilOUTTS. AKyCTUYHE BilOUTTSI
OIUCYETHCSI TaK 3BAHOIO0 3rOPTKOBOIO MOJIEJIII0. BUKOHAaHO MaTeMaTUYHe MOJEsI0OBaHHS MTPOLieCiB BUBHAYEHHS
penbedy AHA TAKUMU 3aC006aMU, SIK €X0JIOT, 6araTorpoMeHeBuil eX0J10T i iHTepdepomeTp. 3a 10IIOMOT0I0
PO3pO6JIEHOr0 IIPOrPAaMHOr0 KOMILJIEKCY CTBOPEHO LndpoBi Mozesi pesbedy Ta i306aTUUHI KAPTU OKPEMUX
00CTeKEeHUX aKBaTOPil 3a aIrOpUTMaMH, sIKi ONMCaHi y AaHiil JucepTauiiiHiil po6oTi Ta 3 BUKOPUCTAHHS Cy4acHUX
GIS-cuctem. Kito4oBi ciioBa: IpOCTOPOBUI CIIEKTP, JOHHI BiKIaay, nepeTBopeHHs: Pypbe, €X0JI0T, Fe0aKyCTUYHI
NapaMeTpy JOHHMX BiIKJIAiB, TpaHUL po3ainy, GIS-TexHoJoril.

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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