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1. MeTonu i npucTpoi cucrem H6araTornapameTpoBoi GyHKIIOHAIBHOI IiarHOCTUKY BibpaLifHUX 006'eKTiB (TeOpeTUyHi

OCHOBHU Ta BIIPOBAPKEHHSI)
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Pedepar:

1. O6'eKT BOCIIIKEHHS: IPOLieC BUHUKHEHHS HEBU3HAUEHOCTI pe3yJbTaTiB QyHKIIOHAIBHOI [IiaTHOCTHUKU
BiOpaliliHMX 00'eKTiB B yMOBax alpiopHOi BUNaIKOBOCTI M€XaHiYHMX (aKTOPHUX BIIJIMBIB. MeTa - MiJBUIIEHHS
iH(popmMaLiitHOi €(PeKTUBHOCTI, BIPOTiIHOCTI i HAAIMHOCTI METOLIB i NPUCTPOIB BibpaLiliHOI PyHKLiIOHATBHOI
IiarHOCTHKY B YMOBAaxX HEBU3HAYEHOCTI [IiarHOCTUYHUX PillleHb IPYU KOHTPOJIi TEXHIYHOTO CTaHy QYyHKIiOHATIBHO-
CKJIaAHUX 06'eKTiB. MeToIM OCiIKeHHS: METOAU Teopii IMOBIPHOCTI, BUIIaIKOBUX IMPOLIECiB, 6araTOMipHOTO
CTaTMCTUYHOTO aHai3y, iHpopMaliiiHoi Teopii BUMiploBaHb i KOHTPOJIO. T€OPETHYHI Ta IPAKTUYHI pe3yJIbTaTH:
31ilicCHeHNi1 cuHTe3 iHpOopMaLiiHUX MaTEMAaTUYHUX MOJleJiell BUMipIOBaJIbHO-JIOTIYHUX [1€PETBOPEHD IS

npouenypy QyHKIIOHaNbHOI IiarHOCTHKY 3 ypaxyBaHHSM 0OMEXXeHOCTi anpiopHoi iHpopmaliii mpo Bj1acTUBOCTI



006'eKTa [iarHOCTYBAHHS; [IOKa3aHa MOXKJIMBICTb (PYHKLIOHAJIbHOTO [iarHOCTYBAHHS 32 TEOMETPUYHOIO BilICTaHHIO
dyHKUil iHpopMaTUBHUX NTapameTpiB F-CTaTUCTUK BelBeT-IIepeTBOPEHUX BiOPOCUTHAJIIB; pO3p06ieHa MEeTOAMKa
(opMyBaHHS ONITUMAIbHOI PO3MIPHOCTI pocTopy F-cTaTucTuk, o 3abe3neuye MiHiMyM IMOBIPHOCTI TIOMUJIKA
IiarHOCTUKU APYroro poay abo MakKCMMYM MOTYXKHOCTI ITpaBujia MPUIHSTTS pillleHHs; OTPUMaJId PO3BUTOK Teopis i
METOJI CTPYKTYPHOI i mapameTpuy4HOi inenTudikanii TnHaMiYHUX XapaKTePUCTHUK 3aC00iB BUMipPIOBAJIbHOI TEXHIKU
y posmnoginenux iHpopMaliliHUX BUMipIOBaJIbHUX CUCTEMax BiOpO/iarHOCTUKY; pO3pO0JIeHi T€OPisl i KOHCTPYKILL
HU3bKOYACTOTHUX I1'€30€JIEKTPUYHUX BiOPOIIEpETBOPIOBAYIB, 1J1s1 OTPMMAaHHS CTPYKTYPHOI i iHpopmMaLiiHoi
HaJMipPHOCTI ITPX KOHTPOJIi BIOPOCHTHAJIIB i 1iarHOCTHLi allPiOPHO HEBM3HAYEHUX TEXHIYHUX CTaHiB. HaykoBa
HOBHM3HA: BIleplle po3pobJieHi iHdopMaliiiHi MoJesli NiarHOCTUYHUX PillleHb, SKi BpaxOBYIOTh II€PEBasKHY OiIbIIICTb
PU3UKIB [1iarHOCTyBaHHSI, allpiOpHi IMOBIPHOCTI CTaHIB 06'€KTY i 10XMOKM BUMIpIOBaHb 3HaY€Hb HOTO
iHpOpMaTUBHUX NTapaMeTpiB, 10 JO03BOJIUIJIO BU3HAUYUTH YMOBHU 3a06€3Me4eHHs] MaKCMMAaJsbHOI BipOTrifHOCTi
IiarHOCTHKMY IIPY Bapil0OBaHHI pO3MiPHOCTI BEKTOPA BXiJIHUX CUTHAJIB; BIleplie pO3pOo06JIeHi Teopis i MeTo,
JIOKaJIbHOTO pPerpecifHOro aHasisy TPUBUMIPHUX BelBeT-300pa’keHb BiOpOCUTHAJIB i loBe[leHa MOXKJIMBICTD
OTPUMaHHS J0JAaTKOBOI JliarHOCTUYHOI iHdopMallii 3 ypaxyBaHHSM 3HAUE€Hb IapaMeTpa MacluTady IIpy aHalisi
JIOKAJIbHUX CMEKTPaJbHUX 3MiH; OTPUMAJIM PO3BUTOK TE€OPIisl i METOM KOHTPOJIIO 3MiH CTaHy AMHAMIYHUX CUCTEM
Ha 6a3i CTaTUCTUK HAaKOMMYEHUX CyM; OTPUMAJX PO3BUTOK TEOPIisl i MeTOAM 6€31€MOHTaXKHOTO KOHTPOJIIO
METPOJIOTIYHUX XapaKTEePUCTUK BiOpOIepeTBOPIOBayYiB, 1110 O3BOJIUIIO BUSIBUTU 3MiHU BCiX CKJIAJIOBUX iX
CHUCTEMATUYHUX i BUNIAJKOBUX [TOXMOOK, SIKi 3yMOBJIEH] IIPOLieCaMU €KCILIyaTalliiiHOro CTapiHHs 1epeTBOPIOBAYIB.
BripoBapKeHHS: pe3ybTaTy BIPOBAAKEHI HAa IPOBIHUX IPOMUCIIOBUX MignpueMcTBax Xapkosa. Chepa
BUKOPUCTAHHS: IPOEKTYBAaHHSI METOIIB i IPUCTPOIB CUCTEM GaraTornapaMeTpoBoi (PyHKIiOHAIBHOI iarTHOCTUKU
BiOpalliliHKUX 006'€KTIB.

2. Object of study: the process of uncertainty of the results of functional diagnostics of vibrating objects in terms of
a priori chance of mechanical impact factor. The goal - increasing information efficiency, reliability and probability
methods and devices vibration functional diagnostics in uncertainty when making diagnostic of technical state of
functional and complex objects. Methods: methods of probability theory, stochastic processes, multivariate
statistical analysis, information theory of measurement and control. Theoretical and practical results: synthesis of
information mathematical models of measurement and logical transformations for functional diagnostics
procedure based on limited a priori information about object properties diagnostics; the possibility of functional
diagnostics functions for geometric distance informative parameters F-statistic wavelet transformed vibration
signals; developed a method of forming an optimal space dimension F-statistic that provides a minimum error
probability of the second kind of diagnosis or maximum power rules of decision making; have developed the theory
and methods of structural and parametric identification of dynamic characteristics of measuring devices in
distributed information systems measuring vibration; theory and design of low-frequency piezoelectric vibrator to
obtain structural information and redundancy in the control of vibration signals and diagnosis priori uncertain
condition. Scientific novelty: the first model developed diagnostic information solutions that account for the
majority of risks diagnostics, a priori probabilities of the object and its measurement error values informative
parameters allowing to define the conditions to maximize the probability of diagnosis by varying the dimension of
the vector of input signals; first developed the theory and method of local regression analysis of three-dimensional
wavelet image vibration signals and proved the possibility of additional diagnostic information taking into account
the values of the scale in the analysis of local spectral change; have developed the theory and methods of
monitoring changes of dynamic systems based on statistics accumulated amounts; have developed the theory and
methods of metrological characteristics control vibrator that revealed changes in all components of the systematic
and random errors that are caused by aging processes operating converters. Introduction: case studies in leading
industrial enterprises of Kharkov. Scope: design methods and devices of functional diagnostics of vibrating objects.
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