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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 27.43.15, 27.43.15

Tema guceprauii:
1. MeTomu CTaTUCTUYHOTO MOJIE/IIOBaHHS BUNIAAKOBUX QYHKIIN y 3a1a4aX MOHITOPHHIY HABKOJIMIIHBOTO
cepenoBuIa.

2. The statistical simulation methods of random functions in the problems of environmental monitoring

Pedepar:

1. ¥ nucepTauiiiniii po60Ti LOCTIIKYIOTHCS METOAM CTATUCTUYHOIO MOJIE/IIOBAHHS BUIIATKOBUX ITPOLIECIB Ta MOJIiB i
ix 3acTocyBaHHS y 337jla4ax MOHITOPUHTY AOBKis. [106y0BaHO MOJ€Jib TayCCOBOI'O OJHOPIAHOTO i30TPOITHOTO
BUIIJIKOBOTO I10JI51 HA TUIOLIMHI Ta aJITOPUTM CTaTUCTUYHOTO MOJIEJIIOBaHHS i3 KOPEJISLiHO0 (PYHKLIE TUILY
Komri. 3acTOCOBaHO CTaTUCTUYHE MOJIE/I0BAHHS BUIIAAKOBOTO MOJIS1 HA IJIOMIMHI 3 KOPEJSILINHOIO (PYHKII€I0 TUITY
Komi Ha npukiafi fOCHiI)KeHHs TyCTUHU TOBILi KPENUISHUX BifKiaiB. BOPOBaIKEHO METOJIUKY CTATUCTUYHOTO
MO/IeJIIOBAHHS BUIIAJIKOBUX IIPOLIECIB Ta BUNIAJIKOBUX T10JIiB HA MJIOLIVHI 3 PIBHOMIPHOIO PEIIiTKO iHTEPIIOJIAL|i Ha
OCHOBi MO M(]PiKOBaHUX IHTEPNOJIALINHUX po3kianiB KorenbHukoBa-1lleHHOHA [0 CEMICMOJIOTIYHUX CIIOCTEPESKEHD.
Ynepiue nosefeHa TeopemMa Mpo CIEeKTPaIbHAN PO3KJIaT, BUIIAAKOBOTO M0JIs, OGHOPIAHOTO 32 4aCOBOIO 3MiHHOIO Ta

OJIHOPIZHOTO i30TPOIHOrO 3a IPOCTOPOBUMU 3MIHHUMH , Ta OOGUKCJIEHO OL[iHKY IIBUIKOCTI 30DKHOCTI B CEPEIHbOMY



KBaJIpaTUYHOMY allpOKCUMallii BUIIAIKOBOTO I0JIS1 KIOTO MOZEJUIIO B . YIepIle AJ1s1 BUIIaAKOBUX I10J1iB, OGHOPITHUX
3a YaCOBOI 3MiHHOIO Ta OJHOPIIHUX i30TPOITHUX 32 TPOCTOPOBMMHY 3MiHHUMU, 1[0 MAIOTh 0OMEXEHUH 3a YaCOBOIO
3MiHHOIO CIIEKTP, NO6YJ0BAaHO MOJeJli y YOTUPUBUMIPHOMY Ta ~BUMIDHOMY BUIIQIKY Ta Ha OCHOBI 3HAIE€HUX
OLIiHOK MIBUJIKOCTi 301)KHOCTi B C€peIHbOMY KBaIpPATUYHOMY PO3POOJIEHO aJITOPUTMHU CTATUCTUIHOTO

MOJEJIIOBAHHS TAKMX rayCCOBUX II0JIIB i3 Hallepes, 3a1aHOK TOYHICTIO.

2. The work is devoted to investigation of the statistical simulation methods of stationary stochastic processes,
homogeneous isotropic random fields on the plane, random fields, which are homogeneous with respect to the
time variable and homogeneous isotropic with respect to the spatial variables and if the spectrum is bounded in
time variable and their application in the problems of environmental monitoring. The constructed models and
developed procedures for statistical simulation of such random are based on the spectral representation of
random fields by partial sum of special series and modified Kotelnikov-Shannon decompositions. A model of a
Gaussian homogeneous isotropic random field on a plane and the procedure of statistical simulation with Cauchy
correlation function with values of the parameters and are built by using the method of spectral coefficients. The
method of implementing of statistical simulation of a random field on the plane with Cauchy correlation function
by using the method of spectral coefficients is used on the example of studying the chalk deposits strata density at
the territory of Rivne NPP and complemented maps of the chalk deposits strata density with additional generated
realizations. The method of statistical simulation of stochastic processes and random fields on a plane with a
uniform interpolation grid based on modified interpolation Kotelnikov-Shannon decompositions is used in the
processing of seismic researches to determine the frequency characteristics of the geological environment under
the construction sites. For the first time the theorem of the spectral decomposition of a random field in , which is
homogeneous with respect to the time variable and homogeneous isotropic with respect to the spatial variables , is
proved. The estimates of the rate of convergence in the mean square of random field by its model are calculated in
. For the first time for random fields, which are homogeneous with respect to the time variable and homogeneous
isotropic with respect to the spatial variables and if the spectrum is bounded in time variable, the models are
constructed in the 4D and dimensional spaces and the statistical simulation procedures, based on the estimates of
the rate of convergence in the mean square, of such Gaussian fields are developed with the prescribed accuracy.
The developed models and procedures of statistical simulation solve the problems of complementing the
monitoring databases without additional observations.
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