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Tema guceprauii:
1. Teopist Ta METOLOJIOTISI CTATUCTUYHOTO MOJIE/IIOBAHHSI BUIIAZKOBUX IIPOLIECIB Ta I0JIiB Y 3a7a4ax reodisuiHOro

MOHITOPHHTY HaBKOJIMIIHBOTO CEPEIOBUIIA.

2. Theory and methodology of random process and field statistical simulation in environmental geophysical

monitoring.

Pedepar:

1. lucepTaliis nmpucBsYeHa po3pooili Teopii Ta METOI0JIOTIi CTATUCTUYHOIO MOJIETIIOBaHHS BUIIAIKOBUX IMTPOIIECIB Ta
I10J1iB HA OCHOBI iX CIIEKTPaJIbHUX PO3KJIaZiB Ta MOAU(IKOBAHUX iHTEepNoALiiHNX psagiB KoTesabHuKkoBa-1lleHHOH],
a TaKOXX 3aCTOCYBaHHIO TAKMX METOMIB y 3a/1a4aX reo(isid4HOro MOHITOPUHTY HaBKOJIMIIHBOTO CEPENOBUILA.
Po3pob6seHo yHiBepcasyibHi METOIM CTaTUCTUYHOTO MOJiesltoBaHHs (MeToau MonTe-Kapio) reodisnynux naHux, sKi
JAI0Th MOKJIMBICTb BUPILIUTY NTPO6JIEMY FeHepYBaHHsI peaslisallill BUNaJIKOBUX NPOLECiB, N0JIiB HA [IJIOIMHI Ta Y
TPUBUMIPHOMY ITPOCTOPI Ha CiTLi HEOOXiAHOI AETaIbHOCTI Ta PEryJSIPHOCTI. Jl0BEIEHO TEOPEMY PO OLiHKY
CepeIHbOKBAAPATUYHOI allpOKCHUMALLil OJHOPIAHMX Ta i30TPOMHUX BUIIAJKOBUX I0JIB Y TPUBMMIPHOMY IIPOCTOPI

YaCTKOBMMH CyMaMU PSiZiiB CIIeliajIbHOTO BUTJISLY, 32 IOIIOMOTOIO SIKOi CPOPMYIbOBAHO aJITOPUTM YHCEJIBHOIO



MOJEJIIOBAHHS peasli3aliil TaKMx BUIIAJKOBUX I0JIiB METOIOM paHIoMisawii. Ha npukiazni nociigKeHHs Ir'yCTUHA
TOBILi KPENISHUX BiIKJIaZiB Ha TepuTopii npoMmmaiizaHurka PiBHeHChK0I AEC po3po6s1eHO HOBY €(PEeKTUBHY
METOJIMKY 3aCTOCYBAHHSI JI0 PO3B'sI3aHHS 33724 reodizuHOr0 MOHITOPUHTY HAaBKOJIMIIHBOTO CEPENIOBHUINA METOTB
CTaTUCTUYHOT'O MOJEJIIOBAHHS BUNIAIKOBUX I0JIiB Yy TPMBAMIPHOMY ITPOCTOPi (METOAY paHIoMizallii, MeTony
CIeKTpasIbHUX KoeQillieHTiB Ta iH.). Ha npukiani 1aHuX aepoMarHiTHOi 310MKH B paiioHi OBpYLIbKOI 3anaguHu
BIIPOBAI)KEHO CTATUCTUYHE MOJIEJIIOBAHHS peaizaliil BUNagKoBUX POLECIB Ta MOJIiB HA IUIOLUIMHI HA OCHOBI
CIIEKTPJIbHUX PO3KJIA/iB Y BUPiLIE€HHS MPO6JIeM KOHAULIHOCTI KapT LIISIXOM IOIIOBHEHHS IaHUX [10 HEOOXigHO]
IetanbHOCTI. [T06yn0oBaHO Ha OCHOBI MogudikoBaHoi Teopemu KorenbHuKoBa-1lleHHOHA CTaTUCTUYHI MOJeJli Ta
PO3pO06JIEHO aJITOPUTMU YUCEJILHOTO MOIETIOBAHHS [1J1s1 OHOPITHUX 332 YaCOM i30TPOITHUX BUIATIKOBUX TOJIIB 3
0OMeXeHUM CIIeKTPOM Ha IUJIiHAPi, Ha cdepi Ta AJ1s BUMIAIKOBUX IOJIiB, OAHOPIAHMX 32 YaCOM i OTHOPITHUX Ta
i30TpOIHMX 32 IPOCTOPOBUMU KOOPAMHATaMU Ha IJIOIIMHI, 2 TAKOX JJIs CenapadesbHUX BUIIaIKOBUX MIPOLIECIB,
110J1iB HA TUIOMIMHI Ta MOJIB y 6araToOBUMipHOMY IIPOCTOPI, 33JaHUX HA HEPETYJISIPHIiil pewiTui cnoctepexeHs. Ha
OCHOBI MogudikoBaHUX iHTeprOJALIMHUX po3kianiB KorenbHukoBa-1lleHHOHa po3p06JI€HO HOBY METOIUKY
BIIPOBA/I)KEHHS CTAaTUCTUYHOIO MOJEJII0OBaHHS BUNIAKOBUX ITPOIIECIB Ta MOJIiB HA MJIOLIMHI 3 PiIBHOMIpHOIO
PELIITKOIO IHTEPIOJIALi B CEICMOJIOTIYHI TOCiIKEeHHS AJ151 TOTPEO BU3HAYE€HHS YaCTOTHUX XapaKTePUCTUK

reoJIOTiYHOrO cepeloBUIIa Mif 6yAiBeIbHUMY MaiaHIMKaMU (Ha IIPUKJIaZi crioctepeskeHb B M. Ogeci).

2. The thesis is devoted to the theory and methodology of random process and field statistical simulation on the
basis of their spectral decomposition and modified Kotelnikov-Shennon interpolation sums, as well as using these
methods in environmental geophysical monitoring. There have been developed universal methods of statistical
simulation (Monte Carlo methods) of geophysical data for generating random processes and fields on 2D and 3D
grids of required detail and regularity. There has been proved a theorem on the mean-square approximation of
homogeneous and isotropic random 3D fields by special partial sums. A randomization method was used to
formulate an algorithm of statistical simulation by means of this theorem. A new effective statistical technique has
been devised to simulate random fields in 3D space (randomization method, spectral coefficients method and
others) for environmental geophysical monitoring of chalk layer density on Rivhe NPP industrial area territory.
There has been introduced random processes and fields in 2D space statistical simulation based on spectral
decompositions in order to enhance map accuracy by the example of aeromagnetic survey data in the Ovruch
depression. Statistical models and numerical simulation algorithms have been developed on the basis of
Kotelnikov-Shennon theorem for homogeneous in time limited spectra isotropic random fields (in cylinder and
sphere), for homogeneous in time as well as homogeneous and isotropic in space coordinates random fields (2D),
for separable random processes and fields (2D and multi-dimensional) on an irregular observation grid. A new
effective technique of statistical simulation of random processes and fields in 2D space with a regular interpolation
grid has been introduced into seismic research into frequency characteristics of under-building-site geophysical
environment (by the example of Odessa city).
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