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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 37.35

Tema gucepranii:

1. Mogzeni cucteM MOHITOPUHTY reo(i3nyHuX MOJIiB.

2. Models of monitoring systems of geophysical fields.

Pedepar:

1. PoboTa npucesiueHa CTBOPEHHIO MaTeMaTUYHUX MOJieJlell aKTUBHOTO 1 IIaCUBHOIO C€ICMIUHOTIO MOHITOPHUHTIY i
3aCTOCYBaHHS LIMX MOJeJiell y PillleHHi IPaKTUYHUX 3aBAaHb. PO3p06s1eHO TeOpilo aKTUBHOTO MOHITOPUHTY B
ymoBax ¢JIyKTyauii mapameTpiB 30HAyBasbHOrO curHanty. Ha ocHOBI i€l Teopii 3anrponnoHoBaHO e(pEeKTUBHUI METO],
aHaslizy IpUPOAHUX i PYKOTBOPHUX 00'€KTIB, BJIACHI YaCTOTH SIKMX JIeXXaTb y CeICMiUYHOMY 1 HMXHIN 4acTUHI
aKyCTMYHUX Jlialla30HiB 4acToT. Lleil MeTo 3aCTOCOBYBABCS IIPX MOHITOPUHIY JMHAMIKU 00'€KTiB, 1714
inenTudikarnii ix crany. 3anpornoHOBaHO HOBUY MiAXif, i HETPAAULINHY MOZIe/b IPUPOJHOrO (POHY 006'€KTa
MOHITOPUHTY Y BUIJISTi CyIepIIo3uliii 3aracaroyrx abo 3pOCTalouyX FAPMOHIK, IO JAa€ MOXKJIUBICTb OL[IHUTU
HaMBaKJIMBIlLi B ONMCi 06'€eKTa NapaMeTpH, JUHAMIKA SIKUX [1a€ XapaKTE€PUCTUKY MOro "BiKOBUM" 3MiHaM.
3anponoHoBaHa METOMKA MONepeIHbOI 0OPOOKY NAHUX 151 31iICHEHHS KOPEKIii pe3yJIbTaTiB €KCIIEPUMEHTY i
BiZIHOBJIEHHS iH(pOpMaLiiHMX BTpAT. 3alIpONIOHOBaHA MaTEMATU4YHA MOJIeJIb BUIiJIEHHS] CUTHAIY B

CEMICMOaKyCTMYHOMY Jiialla30Hi 4aCTOT i KOHCTPYKTHBHI aJlrOPUTMU ii peasisalii, 1Ka Ipoxoausa TECTYBaHHS B



YUCJIEHHUX €KCIIEPUMEHTAX i 3aCTOCOBaHA N0 O6POOKU MOJIbOBUX CIIOCTEPEXKEHD. [17151 Y3rOP)KEHHS CIIEKTPAbHOTO
CKJIaJly CUTHAJY i3 CIIEKTPaJIbHUM CKJIaJIOM JOCIIIPKyBaHUX JAHUX 3alIPONIOHOBAHO HIJISX PETYJIsipU3allii pillleHHS
0obepHEeHOi 3a51a4i 32 JaHMMU aKTUBHOT'O MOHITOPUHTY, 3aCHOBaHUI Ha 3ay4yeHHi iHpopmallii npo anpiopHuii
PO3I0LiN (PJIYKTYIOI0UMX IaPAMETPiB 30HYI0YOr0 CUTHAY. 3alIPOIIOHOBAHO €KCIIPEC-METO, [TOIIYKY
Ha(TOra3oHOCHUX MOKJIAMIB 32 JaHUMU aKTUBHOT'O MOHITOPUHTY. [I71s1 PO3TJIIHYTUX MOZeJeil JOCTiIKEeHO MUTaHHS

KOPEKTHOCTI 3a71a4 perpecii i 36)KHOCTi airOpUTMIB IOLIYKY I7100aJIbHOTO MiHIMyMY 3a7jadi perpecii.

2. The thesis work is dedicated to the creation of mathematical models of active and passive seismic monitoring
and the application of these models to solve practical problems. A theory is developed to active monitor
fluctuations of the parameters of the signal. Based on this theory, there is proposed an effective method for the
analysis of natural and man-made objects, the natural frequencies lie in the bottom part of the acoustic and
seismic bands. This method was used in the monitoring of the dynamics of objects to identify their stat. A new
approach and a non-traditional model of the natural background of the monitoring object of a superposition of
damped or growing harmonics, which allows us to estimate the most important parameters in the description of
the object, the dynamics of which characterizes it "age" changes. The proposed technique pre-processing to
correct the experimental results and updating of information loss. A mathematical model of signal extraction in
seismic and the bottom part of the acoustic frequency band and design algorithms for implementation, which was
tested in numerous experiments and applied to the processing of field observations. For determination of the
spectral composition of the signal with the spectral composition of the investigated data suggested way of
regularization for solving the inverse problem according to active monitoring data, based on the involvement of a
priori information about the distributions of fluctuating parameters of the signal. There is a propoused rapid
method of finding oil and gas deposits on these active monitoring. For the models studied the question of
correctness regression problems and the convergence of search algorithms for regression problems of the global

minimum.
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