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Pedepar:

1. lncepranist pUCBA4Y€HA BUPIIEHHIO aKTyaJIbHOTO HAYKOBOTO 3aBIAHHS BIOCKOHAJIEHHS [IPOrPaMHO-allapaTHUX
KOMILJIEKCIiB CEICMiYHOTO MOHITOPUHTY IIJISIXOM BpaxyBaHHs JIOKaJli30BaHUX COJIITOHOIOAI6HUX 30ypeHb Ta
PO3pOOKU HOBUX MiAXO/iB O IPOTHO3YBAaHHS iX TPAEKTOPiH . Y BCTYIIi OOI'PYHTOBAHO aKTyasIbHICThb AOCJiI)KEHHH,
HaBeJ,eHO 3B'I30K POOOTH 3 HAYKOBO-AOCIIIHUMU TEMAaMU, BUBHAYEHO METY Ta 3aBJJaHHS JOCTiIKEHHS, 00'€KT Ta
NpenMeT AOCIiIPKEHHS, HAaBEIEHO NEePEeJIiK METOLiB NOCiI)KEHHS, 10 3aCTOCOBYBAJIUCH [1714 IOCSITHEHHS METU
IycepTauiiiHoi poboTH. Y nepiomy po3zii «Orsg, nporpaMHUX KOMIIEKCIB CeiCMiUYHOrO MOHITOPUHTY Ta
MaTeMaTUYHUX MOJEJIEN CENCMIYHUX NIPOLECIB» ITPOaHAII30BAHO iCHYIOUi IPOrpaMHi KOMILJIEKCU CEMCMIYHOTO Ta
XBUJIbOBOT'O MOHITOPMHIY 3 TOYKU 30PY MOKJIMBOCTEN IIPOTHO3YBAaHHS CEMCMIYHUX MMOMTOBXIB. PO3IIsSHyTO

OCHOBHI MiZX0Y Ta MOZEJI, 0 BUKOPUCTOBYIOTHCS IJIs1 aHAJI3y CeMCMiYHUX npoueciB. Cepen, Teopi, gKi



MOSICHIOIOTh BUHUKHEHHS N€PEJIBiCHUKIB, BUTISAETbCS AUIaTaHTHO-IU(Y3iliHa MOMIE/b, MOJI€JIb JIABUHHO-
HECTIMIKOro YTBOPEHHS TPilllH, MOZeJib “KpUIl”, B paMKax SKOi PO3IJIslaeThCsl BUHMKHEHHS 3eMJIETPYCY Yyepes
IIPUCKOPEHHSI pyXy 60PTiB iCHYI04Oro po3somy. B nunatanTHO-auQY3iiiHIl Mozei osIBa IepeBiCHUKIB
3€MJIETPYCiB MOSICHIOETHCSI HAIXOIKEHHSIM BOJY B 30HY MallOyTHBOTO 3€MJIETPYCY IiCJIsl TOTO, K Yepes pizke
3POCTaHHS TEKTOHIYHMX HAMPYT TaM [TOYMHAETHCA MACOBE YTBOPEHHS MIKPOTPiuH. CyTh MO €Il JIaBUHHO-
HECTIMKOro YTBOPEHHS TPIlllUH I10JIra€e B TOMY, 110 Pi3Hi cTaii yTBOPEHHS TPIllMH NIPU3BOIATD A0 3MiHU Pi3nyHuX
XapaKTEPUCTUK CEPENOBULIA i MOKYTh PO3IJISIIATUCH SIK JOBIOCTPOKOBI IIEPEIBICHUKU. Y IpyroMy posiii «Metogu
ineHTHpiKaLii Tpa€KTOPIiN JIOKaIi30BaHMX 30YPEHb B 00JIACTSIX CEMCMIUYHOI aKTUBHOCTI» PO3IJISHYTO MeTo, T-
IIpeJCTaBJIeHb IJIs1 LOCIIiI)KEHHS BJIACTUBOCTEN TPAeKTOPIl JIOKaIi30BaHMX COJIiITOHONOIOHUX 30ypEHDb B
CYLIJIBHUX CcepenoBulax. JleTasbHO PO3TJISHYTO MOJEJI TUITY MiJIKOI BOIM Ta TPAEKTOPIii JI0Kasli30BaHUX
COJIITOHONOAIOHUX 30yPEHb B TBEPVX aHI30TPONHMUX TijlaX. 3aCTOCyBaHHS MeTody T-IpeACTaBeHb 1O3BOJINIIO
IIPOBECTHU AOCIIIKEHHS TPAEKTOPIil JIOKaIi30BaHUX COLITOHONOAIOHUX 30yPEHD B 06JIACTSIX 3MiHHOI I'YCTUHU.
BusiBiieHO B/1aCTHUBOCTI JIOKaJi30BaHUX COJIITOHOIOOHKX 30ypeHb, 30KpeMa, II0Ka3aHo, 1110 JIOKaJli30BaHi
COJIITOHONO/iOHI Bifl’eMHi 30ypeHHsI IpU B3aeMOZ]i 3 0671aCTsSIMU MaJlOi I'YCTUHU Pi3KO 3MIHIOIOTh CBOi TPA€eKTOPIii,
Mae Miclie eeKT Ha 3pa3oK BiOMBAHHS Ha KBaHTY CBiTJia Ha TPaHUIli CEPEIOBULY 3 Pi3HOIO T'YCTUHOIO. Y TPETbOMY
PO3Iii «AJITOPUTMHU ITPOTHO3YBAHHSI TPAEKTOPIH JIOKATi30BaHUX 30ypeHb, 10 I'PYHTYIOTHCSI HA OCHOBI
IHTEPHOJISALHUX MHOTOYIEHIB» PO3IJISHYTO METOZ, [IPOTHO3YBAaHHS HA OCHOBI MHOTOYJIEHIB 3 ONTUMAaJIbHUM
BHOOpOoM creneHs. OCHOBHaA ifies [0J1sirae y po3pooli METOIMKHY, sIKa [O3BOJISIE 3[iICHIOBATYU aHaJli3 IPOTHO3HUX
3HAYEHb HA OCHOBI iHTEPNOJIALINHUX MHOTOYJIEHIB Ta BUSIBJISITY BUIAJIKY, KOJIM BIAETHCS 3HAUTU HAVKPALLIUNI
CTEIiHb IHTEPIIOJISILIHOTO MHOTOYJIEHA [JIs1 €KCTPanosLii. TakoxX 3HiICHIOEThCS TOCTIIP)KEHHS BIaCTUBOCTEN
IIPOTHO3IB SIK CEPeHbOr0 apuPMETUYHOTO TPOTHO3HUX 3HAYEHb Ha OCHOBI iHTEPNOJSIiIHUX MHOTOYJIEHIB Ta
IOBOJATLCA AesKi FPaHUYHI BJIACTUBOCTI IHTEPIOJIALIMHUX MHOTOYJIEHIB. Y YeTBepTOMY po3ini «IlipamimanbHui
aJITOPUTM Ta iioro Mmoaudikauii» po3rjsHyTO HOBUH MifXif, 0 BUpilleHHs 3a1ay4i ekcrpanossuii. OCHOBHa inest
METOJly IIPOTHO3yBaHHsI, N0JIsirae B po3po61i e(peKTUBHOI METOIMKY 3HAXO/IKEHHSI IPOTHO3HOrO 3Ha4eHHS QyHKIL]
Ha OCHOBI TOYKOBUX JaHUX 06€3 IPSIMOT0 BUKOPUCTaHHSI Oy 1b-SIKUX KOHKPETHUX KJIACiB €KCTPANOJISLiHUX
dyHKUi. PO3risiHyTO BifTIOBiIHI HEOOXiHI Ta JOCTATHI YMOBH, KOJIM 3aCTOCYBAaHHS KPUTEPIIO € ePEeKTUBHUM.
3anpornoHOBaHO aJrOPUTM €KCTPaNoJIsLii, o noJsirae y nobynoBi Tabuli po3niieHux pi3HULb, iIHTEPIIOJIIOBAHHI
3HAU€Hb B CEPEJIHIX TOUKAX, BUOOPY psaKa TabuLi y BiATIOBITHOCTI 0 KPUTEPIiI0 ONITUMAIbHOTO BUGOPY Ta
no6y0Bi 069N CIIIOBAIbHOI ITPOLIEAYPH [JIs 3HAXOIKEeHHS IIPOTHO3HOTrO 3HaYeHHsI. [TokazaHo, mo 6a30Buii
nipaminanbHUM METO], €KBiBaJIeHTHUH 1T0OYI0BI KyGiYHOTO ITPOTHO3Y M0 Bif[IOBIIHOMY PSIKY TabIMLi PO3LiTeHUX
pi3HULIb. Y I'SITOMY PO3ZiJi pO3IJsIHYyTO NPUKJIAAU IPOrPpaMHOi peasidaliii BiAllOBifHUX aJIrOPUTMIB.
3anponoHOBaHO CTPYKTYPHY CXeMY PO3POOKH iHPOPMaLiTHUX CUCTEM CENMCMIYHOTO MOHITOPUHTY, $Ki 6
BPaXOBYBaJIY JIOKAJIi30BaHi COJIITOHONOiOHI 30ypeHHs Ta BiANOBiIHI Mozesi ceiicMidYHUX rpoleciB. Po3pobyieHo

online-10AaTOK AJ1s1 LOCTIiI>KEHHS! JIOKali30BaHUX COJIITOHOIOIOHUX 36YpeHb B 00J1aCTSIX CEMCMiYHOI aKTUBHOCTI.

2. The dissertation is devoted to the solution of the actual scientific problem on improvement of software and
hardware complexes of seismic monitoring by taking into account localized soliton - like disturbances and
development of new approaches to forecasting their trajectories. The introduction explains the relevance of the
study, discovers the connection between the work and the research topics, sets the purpose and defines the
research object and subject, lists the research methods used to achieve the goal of the thesis. The first section
"Review of mathematical models and software systems of seismic monitoring" analyzes the existing software
systems of seismic and wave monitoring in terms of the ability to predict seismic shocks. One of the scientific
directions that underlies the development of programs that have forecasting subsystems is neural network
technologies based on the so-called Kohonen maps. In particular, networks learning the Feedfoward Back
Propagation method and the Guttenberg-Richter function to determine seismic activity are used to construct
medium-term forecasts. Among the theories that explain the origin of the precursors, we can distinguish the
dilatant-diffusion model, the model of avalanche-unstable crack formation, the “creep” model, which considers the
occurrence of an earthquake due to the acceleration of the existing fault. The essence of the avalanche-unstable
crack formation model is that different stages of crack formation lead to changes in the physical characteristics of



the environment and can be considered as long-term precursors. In the second section "Approximate methods for
studying the trajectories of localized soliton-like perturbations in continuous media based on T-representations”
the method of T-representations for studying the properties of trajectories of localized soliton-like perturbations
in continuous media is considered. Models of shallow water type and trajectory of localized soliton-like
perturbations in solid anisotropic bodies are considered in detail. The application of the T-representation method
allowed to study the trajectories of localized soliton-like perturbations in the regions of variable density. The
properties of localized soliton-like perturbations are revealed, in particular, it is shown that localized soliton-like
negative perturbations in interaction with low-density regions change their trajectories sharply, there is an effect
like reflection on a quantum of light at media boundaries of different densities. The proposed method of
forecasting is to select from the total set of earthquakes subsequences caused by the same soliton-like wave and
construct a hypothetical trajectory for each such wave. Knowing the distance between the individual shocks along
the trajectory, you can estimate the speed. Knowing the individual points of the trajectory, you can estimate the
trajectory itself. Having estimates of the speed and trajectory of each soliton-like wave, you can estimate its
position at any time. Then you can estimate the set of positions of soliton-like waves at any time and specify the
probability of shock. The third section "Special algorithms for predicting the trajectories of localized soliton-like
perturbations" discusses the method of forecasting based on polynomials with optimal choice of degree. The main
idea of this work is to develop a method interpolation polynomial for extrapolation. The properties of predictions
as the arithmetic mean of predicted values on the basis of interpolation polynomials are also studied and some
limiting properties of interpolation polynomials are proved. The fourth section "Pyramid method of forecasting and
its modification” discusses a new approach to solving the problem of extrapolation. The main idea of the
forecasting method is to develop an effective method of finding the predicted value of a function based on point
data without direct use of any specific classes of extrapolation functions. The relevant necessary and sufficient
conditions for the application of the criterion are effective. An extrapolation algorithm is proposed, which consists
in constructing a table of separated differences, interpolating values at midpoints, selecting a table row according
to the optimal selection criterion, and constructing a computational procedure for finding the predicted value. It is
shown that the basic piramidal method is equivalent to the construction of a cubic forecast on the corresponding
row of the table of separated differences. In the fifth section examples of software implementation of narrative
algorithms are considered. The structural scheme of development of information systems of seismic monitoring
which would consider the localized soliton-like disturbances and corresponding models of seismic processes is
offered. An online application for the study of localized soliton-like perturbations in areas of seismic activity has
been developed.
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Kopg 3a €IPIIOY: 40570842

Micue3HaxoaKeHHS: BYyJI. 3aMapCTUHIBCHKa, 833, JIbBiB, 79000, Ykpaina
dopma BracHOCTI: /lepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

BiacHe IIpi3Buie Im'sa ITo-6aTbKOBI:
1. Oyna Onekcin Muxannaosud

2. Oleksii Duda

KBasigikamis: . . 1., gou., 05.13.06
Imentudikarop ORCID ID: 0000-0003-2007-1271
JopaTrkoBa inHpopmanist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: TepHOMiNbCHKMI Hal[iOHAILHUI TeXHIYHMIT yHIBEPCUTET iMeHi

IBana Ilymos

Kopg 3a €IPIIOY: 05408102

Micue3Haxoa>KeHHSI: By Pycobka, 6y1. 56, TepHominb, TepHOMiNbChKMIA p-H., 46001, Ykpaina
dopma BracHOCTI: /lepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

Penensentu

Baacue IlpizBuuie Im's Ilo-6aThKOBI:
1. XykoBcbka Harasist AHaTosiiBHa

2. Natalia Zhukovska

KBasigikamis: . 1. 1., gow., 01.05.02
InenTudgikarop ORCID ID: 0000-0001-7839-0684
JoparkoBa iHdpopmamist:

IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI 0COOM: HauioHanbHMIl YHIBEPCUTET BOLHOTO FOCIIOAAPCTBA Ta

[IPUPOIOKOPUCTYBAHHS



Kog 3a €IPIIOY: 02071116

Micue3HaxoaKeHH: ByJ. CobopHa, 6yz,. 11, PiBHe, PiBHeHCbKUM p-H., 33028, Ykpaina

dopma ByacHOCTI: Jlepxkasna
Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

BaacHe IlpizBume Im'st [10-6aThKOBI:
1. IBanuyk Harasis BiraniiBHa

2. Ivanchuk Natalia V.
KBasigikamis: . r. u., gou., 01.05.02
InenTudikarop ORCID ID: He 3acrocosyerbes

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HauioHanbHMil yHIBEPCUTET BOLHOTO rOCIIOAPCTBA Ta

IPUPOJOKOPUCTYBAHHS

Kopg 3a €IPIIOY: 02071116

Micue3HaxoaKeHHS: ByJs. CobopHa, 6yz,. 11, PiBHe, PiBHeHCbKUM p-H., 33028, Ykpaina

dopma ByacHOCTI: [lepxasna
Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJIr04Hi BiZoMOCTi
Biiacue IIpizBuie Im's Ilo-6aTbKOBi
TOJIOBH paju

BiiacHe IIpi3Buine Im'sa ITo-6aTbKOBI
rOJIOBYIOYOro0 Ha 3acigaHHi
BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOIi

OisiIBHOCTI

Cadonuk Aupapin IlerpoBuy

Cadonuk Aunpiii [leTpoBud

boHzpapesa Tetgna ['puropisHa

VKpIHTEI

FOpuenko TersiHa AHaToJiiBHA



