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Pedepar:

1. Kypanos I1.P. MozemoBaHHS Ta METOIY aHAJIi3y By3bKO CMYTOBUX II€PIOJIMYHO HECTAL[iIOHAPHUX BUIIAAKOBUX
npolieciB — KBasigikalliifiHa HayKoBa I1palis Ha IIpaBax pykonucy.Jlucepralist Ha 30,00yTTsI HAQyKOBOTO CTYII€HS
IokTopa (pinocoii 3a cnenianpHicTo 113 «IIpuknagHa matemaTuka» (11 - MaTeMartuka Ta CTaTUCTHUKA).
HanionanbHuil yHiBepcuTeT «JIbBiBCbKa IOJiTeXHIKa», JIbBiB, 2022. 3acTOCYBaHHS IMOBIPHICHOTO IiAX0OMYy 1O
aHasli3y CUrHaJjiB, 30KpeMa BiOpoCHUrHasiB 00epTOBUX BYy3JiB Ta GJIyKTyalliil MarHiTHOro noJist 3emii, ae 3Mory
IeTaJIpHillle ONMCATH NOBeAiHKY (i3UYHOI CUCTEMH, HE OOMEXYIOUUCH NpibHMMU (PI3UYHMMU AETASIMU.
BumnankoBnil xapakrep MIyMiB i 3aBaj, 10 CIIOCTEPIraloTbCsl IIPU POOOTI MEXaHIYHUX CUCTEM, BUMArae
BHMKOPHCTaHHS iMOBIpHICHUX METOiB B 3a1a4ax AedeKTOCKOIIil 06'eKTiB TpuBasoi ekcrryarauii. OCTaHHIM yacoM
BUIIaJIKOBUII MIPOIIEC CTaB OCHOBHOIO MaTeMaTUYHOIO MOJIEJIIIO J1s1 ONUCY BiOpalliHUX CUTHAJIB — HOCIiB, sKi ioro
CYNIPOBOAXYIOTh. ME€TOIYM CTaTUCTUYHOI OOPOOKM HAbyJIM IMPOKOTO i €(PEKTUBHOIO 3aCTOCYBaHHS B PaliosloKallii,
pazios3s’s3ky, pagiodisuli, cericmororii, TenemeTpii, BibponiarnoctuLi, 6iomennyHil iHXeHepii, KiimaTosorii. A

BJIACTMBOCTI IIOBTOPIOBAHOCTi Ta CTOXaCTUYHOCTI, XapaKTEePHi /1151 6araTbOX BUIMAJKOBUX CUTHAJIB, IO



3yCTpiYalOThCA B IPUPOII Ta TEXHIYHIN AiSI/IbHOCTI 1I0AMHA. TOMY BUKOPMCTAaHHSA iMOBIPHICHOTO MMigX0y, 10
I'PYHTYETHCSI HA MOJIEJISX Y BUIJISIAL IIePiofMYHO KOpPeJIbOBaHUX BUMAnKoBUX Ipolecis ([TKBIT) nys aHamnisy Takux
CTOXaCTUYHUX CUTHAJIIB Ia€ 3MOTY OIIMCATH BJIACTUBOCTI Pi3UYHUX CHUCTEM, 11O iX CIIPUYMHSIIOTS SIK 3 BpaXyBaHHIM
iX JeTepMiHICTMYHOI YaCTHHY, TaK i 3 BpaXyBaHHSIM BUIIQAKOBUX 3aBa[] i 30ypeHb, 110 MOXXYTb HECTU K KOPUCHY,
TaK i HeicToTHY iHdopMaLilo npo disznuHe sBuILe. BlacTUBOCTI AyKepesa CUrHajly B paMKax KOpPeJISiiHoi Ta
criekTpasibHOI Teopii [TKBII onucyoTbcsl Ha OCHOBI aHaJIi3y MOMEHTHUX (PYHKIIii [I€pIIOro Ta JPYroro NopsuKy —
MaTeMaTU4HOrO CIOAiBaHHS, KOpesuiiHoi (QyHKIIi, CleKTpasabHOi TYCTUHU Ta KoeillieHTiB iX po3kiany y psy,
dyp'e. [TapameTpamu 06pOOKU CUTHAITY 32 JOTIOMOTOIO0 HellapaMeTPUYHNX METOIiB € TOBXUHA peasidalii curaainy,
iHTepBas IUCKpETH3allii, TOUKa yCiueHHs KOpeJorpaMy, BaroBi KOpeJIsLiliHi Ta CIeKTpasibHi BikHa. HeBpaxoBaHa
YacTHHA 3HaYeHb aBTOKOPEJISILiIHOI PYHKILI 32 MeXXaMU BiKHa BBa)Kae€ThCsI PiBHOIO HYJIIO 200 € NepiofuyHuM
ITPOJIOBXXEHHSM BPAaXxOBAaHOI YaCTUHY, 1O 3BUYAIHO € IPyOMM NPUIYIIEHHSIM i BeJle 0 CIIOTBOPEHHS OLiHOK. [Ipu
BUKOHaHHI AMCePTaLiliHOi po60TH cTBOPeHO nporpamuuii npoaykT (I1IT) 115t cTaTUCTUYHOrO aHai3y CTaliOHAPHO
3B's13aHUX ckianosux [TKBII. Po3pobieHe nporpamue 3a6esneyeHHs (I13) BUKOPUCTOBYETHCS J1s1 OOUMCIIEHHS
cTaTUCTUYHUX XapakTepucTuk [TKBII Ta 064yncieHHi 1iarHOCTUYHUX iHAUKATOPIB HA OCHOBI OCiIKEeHHS iX
Bi6bpauiitHoro curuany. Pospo6seno I13 nys cumymosanHs [TKBIT 3a Hanepen 3ajlaHMMY iIMOBIpHICHUMU
XapaKTepUCTHUKaMU, 10 SIBJIsIE COO0I0 KOMITIOTEPHY-IMITAL[iliHY MOZIEJIb SIBUIA i3 CTOXaCTUYHOIO IIOBTOPIOBAHICTIO
17151 Bepu@ikauii MeToziB BUMiIJIEHHS CTalliOHAPHO 3B's13aHMX KOMIIOHEHTIB curHaiy [TKBII. TeopeTuyHi i npakTuyHi
pe3yJbTaTU OTPUMAaHI y IUCEPTALliiiHiil po6OTI BUKOPHMCTAHO Y HAYKOBO-IOCJIiIHIN pobOTi Bigainy «MeTomiB Ta
3aco06iB BiI6OPY Ta 0OPOOKHU AiarHOCTUYHUX CUTHANIB» Qiznko-mexaHiuHoro inctTutyty im. I'.B. Kapnienka HAH
Ykpainu. Po3po6sieHe aBTOpoM ITporpamMHe 3ab6e3rnedeHHs i MeToIMKa BUKOPUCTOBYBAJIMCh IIPYU BUKOHAHHI
HAyKOBUX poOiT “Po3pobiieHHs iHpopMaLiliHUX TEXHOJIOTIH Ta 3aco6iB BiOpaLifiHOI 1iarHOCTUKY Ha OCHOBI
[epioUYHO HECTAlliOHAPHUX HEJIHIHUX MOJesIel 3 BUKOPUCTAHHSM I1epeTBOPeHHS [inbbepTar(nepKaBHUM
peectpauiitnuii Homep 0119U101061)", “Po3pobyieHHST METOiB KOpPEeJISLiiiHOro aHaJIi3y MOipUTMIYHOI CTPYKTYpHU
BiOpaliliHUX cUrHaiB JJ1s1 NifBUleHHS e(PEeKTUBHOCTI AiarHOCTUKY eJIEeMEHTIB By3JIiB MEXaHi3MiB 3 pi3HUMU
mBUJKOCTIMU 06epTanHs” (0122U002138), a TakoX Ipy BUKOHAHHI OCIIOTOBiPHOI TEMATHKU “JJOCTiIKEHHS
TEXHIYHOI'O CTaHy PeNyKTOpa NPUBOAY CTPIJIOBOrO KOHBEEPA CYyJHOHABaHTaXyBabHOI MamrHu 18CII1 iHB.
N2000100”. Kmro4oBi €10Ba: NepioiMYHO KOPEIbOBaHi BUTIAIKOBI MPOLIeCH, KOMITIOTEpHE MO ETIOBaHHS,
rapMoOHiuHe IpeCcTaBIeHHs], TapaMeTpUyHi MoJesli, METOAU OLIiHIOBAaHHS, BiOpalliliHi CUrHaM, MarHiTHE 10Jie

3emii.

2. Kurapov P.R. Modeling and methods of analysis of narrow-band periodically non-stationary random processes -
a qualifying scientific work in the form of a manuscript. Dissertation for the degree of Doctor of Philosophy in
specialty 113 "Applied Mathematics" (11 - Mathematics and Statistics). Lviv Polytechnic National University, Lviv,
2022. The use of a probabilistic approach to the analysis of signals, in particular vibration signals of rotating nodes
of mechanisms as well as fluctuations of the Earth's magnetic field, allows us to describe the behavior of a physical
system in more detail, not limited to small physical details. The random nature of noise and interference observed
during the operation of mechanical systems requires the use of probabilistic methods in the tasks of flaw detection
of objects of long-term operation. Recently, a random process has become the main mathematical model for
describing vibration signals - the carriers that accompany it. Statistical processing methods have found wide and
effective application in radar, radio communications, radio physics, seismology, telemetry, vibration diagnostics,
biomedical engineering, climatology. The properties of repeatability and stochasticity are characteristic of many
random signals found in nature and human technical activity. Therefore, the use of a probabilistic approach based
on models in the form of periodically correlated random processes (PCRP) for the analysis of such stochastic
signals makes it possible to describe the properties of physical systems that cause them, taking into account both
their deterministic part and random interference and disturbances that can carry both useful and insignificant
information about the physical phenomenon. The properties of the signal source within the framework of the
correlation and spectral theory of the PCRP are described based on the analysis of the moment functions of the
first and second order - the mathematical expectation, the correlation function, the spectral density and the
coefficients of their expansion into a Fourier series. The parameters of signal processing using nonparametric



methods are the length of the signal realization, the sampling interval, the truncation point of the correlogram,
weighted correlation and spectral windows. The unaccounted part of the values of the autocorrelation function
outside the window is considered equal to zero or is a periodic continuation of the taken into account part, which
is usually a rough assumption and leads to distortion of estimates. When performing the dissertation work, a
software product (PP) was created for the statistical analysis of the stationary coupled components of the PCRP.
The developed software (SW) is used to calculate the statistical characteristics of the PCVP and calculate
diagnostic indicators based on the study of their vibration signal. Software has been developed for simulating PCRP
according to predefined probabilistic characteristics, which is a computer simulation model of a phenomenon with
stochastic repeatability for verifying methods for isolating stationary coupled components of the PCRP signal. The
theoretical and practical results obtained in the dissertation work have been used in the research work of the
Department of "Methods and Means of Selection and Processing of Diagnostic Signals" of the G.V. Karpenko
Institute of Physics and Mechanics of the NAS of Ukraine. The software and methodology developed by the author
were used in the performance of scientific works “Development of information technologies and means of
vibration diagnostics based on periodically non-stationary nonlinear models using the Hilbert transform” (state
registration number 0119U101061), “Development of methods for correlation analysis of the polyrhythmic structure
of vibration signals to increase the efficiency of diagnostics of elements of mechanisms with different rotation
speeds” (0122U002138), as well as in the performance of the economic contract subject “Study of the technical
condition of the gear reducer of the boom conveyor drive of the ship loading machine 18SP1 inventory number
N2000100”. Key words: periodically correlated random processes, computer modeling, harmonic representation,
parametric models, evaluation methods, vibration signals, Earth's magnetic field.
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