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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Meronu, mozesni Ta iHpopmaliliiHi TexHoJIOrii yIpaBliHHS CKIaIHUMU 00'€KTaMU HAa OCHOBI CIIEKTPaJIbHOTO aHai3y

Ta PUBUK-OPi€HTOBAHOTO NIPUMHSTTS PillleHb

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Methods, models and information technologies of complex object management based on spectral analysis and
risk-oriented decision-making

Pedepar yKpaiHCBKOIO:

O6'eKT HOCIIiKEHHS - IPOLLeC yIPaBJliHHS CKJIaJHUMU 00'€KTaM1 Ha OCHOBI CIIEKTPaJIbHOTO aHali3y Ta pU3UK-
Opi€HTOBAHOTO MPUNHATTS pillleHb. MeTa pobOTH - po3pOOKa MATEMATUYHOTO, aJITOPUTMIYHOTO Ta TPOTPaMHOTO
3abe3nedeHHs JJ1s1 YIPaBIiHHS CKIQOHUMU 06'€KTaMU 3 BUKOPUCTAHHSIM BEUBJIET-aHAi3y Ta METOLiB OLiHIOBAaHHSI
PU3UKIB 11711 PO3B'I3aHHS 33/1a4 TEXHIYHOI Ta 6i0MeIUYHOi iarHOCTUKU. PO3p0o61eHO MeTou, SIKi
BUKOPUCTOBYIOThCS IIPY JIiarHOCTYBaHHI CKJIQJJHUX 00'€KTIiB Ta IPYHTYIOTbCS Ha BEVBJIET-TIEPETBOPEHHI, 10
3aCTOCOBYETHCS [IJ1S1 HECTALiOHAPHUX CUTHAJIIB, L0 IO3BOJISIIOTh aBTOMATU3YBAaTH MPOLeC BUPilIEeHHS 33124
TEXHIYHOro Ta 6i0MeIMYHOro IiarHOCTyBaHHS. JOCTiIKeHO Ta MOAU(IKOBAHO CTATUCTUYHUI METOJ, 6€3PO3MipHUX
S-IUCKpUMIHAHT 1715 33124 IEPBUMHHOIO aHAJIi3y BiIXWUJIEHHS TEXHIYHOIO CTaHy MiJIINIHUKIB Ta IHIINAX TEXHIYHUX
00'€KTiB Bifl iXHbOr0O HOPMaJILHOTO CTaHY LIJISIXOM 3aCTOCYBAaHHS BEMBJIET-IIEPETBOPEHHS /115 [TOII€PEIHbOI
06p0o06KY BibpaniiiHuX curHamiiB. Po3po6seHo crioci6 BU3HAYeHHS ONTUMAIbHOTO BEUBIIETY [JIs aHAJIi3y CUT'HAJIB Ha
OCHOBI JOCJIiIKeHHSI 10r0 aMILIITyAHO-9aCTOTHOI XapaKTePUCTUKU. [Jisl LIbOTro 6YAy€eThCS aMILIITyJHO-4YaCTOTHA
XapaKTePUCTHKA BEMBJIETY 3a IPSIMOrO BEMBJIET-IIEPETBOPEHHS HA OCHOBHOMY [1ialla30Hi 4aCTOT CUTHAJLY, IPU
YOMY B SIKOCTi CUTHaJIy MOKYTb OYTY BUKOPUCTaHi OyAb-sKi curHanu. [Ipy no6ymoBi BU3HAYal0ThCS CEPENHbBO-
KBaJIpaTU4Hi BiIx1ieHHs Koe)illieHTiB IpU PSIMOMY BEIBJIET-TI€PETBOPEHHI Ta IOYaTKOBOMY CUTHAJAX,

BM3HAYa€ThCS ONTUMAJIbHUI BEMBJIIET 3a MiHiMi3allii mapameTpiB aMILIiTyJHO-4YaCTOTHOI XapaKTEPUCTUKU BEUBIIETY.

Pedepar aHIJ1iHCBKOIO:

The object of the research is the process of control of complex objects based on spectral analysis and risk-based
decision-making. The objective of the research is development of mathematical, algorithmic support and software
for the control of complex objects using wavelet analysis and risk assessment methods for solving technical and
biomedical diagnostics problem. The methods, that are used in the diagnosis of complex objects, based on wavelet
transform for non-stationary signals and allow to automatize the process of technical and biomedical diagnostics
problems solving, were proposed. The statistical method of the dimensionless S-discriminant analysis was
examined and modified for the tasks of primary analysis of technical deviations of bearings and other industrial
objects from their normal state by applying the wavelet transform for vibration signals preprocess. A method of
determining the optimal wavelet for signal analysis based on a study of its amplitude frequency response was
developed. This is done by building wavelet amplitude frequency response with the direct wavelet transform on
the main frequency band signal. Any signals can be used as a signal. The mean-square deviation of the coefficients
during the direct wavelet transform and primary signals are determined. The optimal wavelet is determined by
minimizing parameters of wavelet amplitude frequency response.
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