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Pedepar:

1. Inceprarifina po60Ta IpUCBIYeHA BUPIIeHHIO TPo6ieMy MiABUILEHHS e(EeKTUBHOCTI IIPOLeCiB KepyBaHHS
(YHKIIOHATIBHOIO [iarHOCTUKOIO TEXHOJIOITYHOTO 00JIaJHAHHS y PEXXMMi peaslbHOTO 4acy 3a paxyHOK po3po0lii Ta
[IPaKTUYHIN peasisallii MeTOAIB OL[iHKM IapaMeTpiB TEXHIYHMX CTaHIB Ta BUSIBJIEHHI aBapiiHUX PEXXUMiB poOOTH
€JIEKTPOMEXaHIYHMX BY3JIiB 6€3 iX po30MpaHHs 32 XapaKTepPUCTUKaMU BiOpaliiiHUX MTPOLECIB, SKi CYTPOBOIPKYIOTH iX
dyHKUioHYBaHHS. EQeKTUBHICTh METO/IIB aKyCTUYHO] JjiarHOCTUKY 00YMOBJI€HA He TiJIbKM OpraHiYHUM 3B'SI3KOM
iHdopmauii, mo mMicTuTbCS B cCUTHaIi Bibpallii, 3 [UHaMiYHUMU ITpoLiecaMy 30YpKEHHS i [IOIIUPEHHS KOJIUBaHb B
KOHCTPYKIi, asie i MOXKJIMBICTIO aBTOMAaTH3allii MPoLeciB 3HIMaHHS Ta 06po6KHU iH(popMallii 3a JOIIOMOTOI0 CYy4aCHOi
TeXHiKU i opranisarjii npounenyp HiarHOCTyBaHHS Ha OCHOBI MaTeMaTUYHOTO arapary Teopii po3nizHaBaHHS 06pasiB.
OO6rpyHTOBaHO OLiIbHICTh BUKOPUCTAHHS SIK MOZIEJIi CUTHAJIy aBTOpPErpeciiiHy Mofieslb KOB3HOT'O CEPEeHbOTO JJIsl
aHaJli3y 3ByKOBUX CUTHAJIIB, y AKUX [TIOPYLIYIOTbCS CTAliOHAPHI BJIACTUBOCTI. ByJ0 3[iICHEHO aHali3 3MiHU
BJIACTUBOCTEN 32 YACTOTOIO aKyCTUYHOTO CUTHAJY [TPM HOPMaJIbHOMY Ta 30iIHOMY peskumMax po6oTu. BupimeHo

33/1a4y 0Oy 0BU MaTeMaTUYHUX MOjiesIell, Ha OCHOBI SIKMX MO>KHA aleKBaTHO ineHTU(iKyBaTU HaIPy>KEHiCThb



po6oTu Ta cTaH obsaaHaHHS. [IpuBeseHo npouenypy s inenTudikalii napameTpiB Mojesi curHanis
PEKypPEHTHHMM METOJO0M HalMEHIINX KBaAPaTiB, 110 JO3BOJIsIE IIPOBOIUTH aHAJi3 CTaHy O6JIaflHAaHHS B PEKUMI
peasibHOro 4acy. [IpoBeneHunit aHali3 CTaTUCTUYHUX BIIACTUBOCTEN aKyCTUYHUX CUTHAJIIB BUSIBUB HOPMAJIbHICTD
3aKOHY PO3MOJIiy 32ape€CTPOBAHNUX YACOBUX PAIiB Ta 3aJI€5KHICTh YMCJIOBUX XapPaKTEPUCTUK IPOLIECY Bill PEXXUMIB
pOOOTH Ta CTyIEeHsI HAaBaHTA)KEHHS 00J1afHaHHS. 3a JOIIOMOTOI0 JIOTiKO-4acOBOi 06PO6KY 3TiliICHEHO OLiHKY
iHpOpMaTUBHOCTI CUrHAJY B [esKUX Jialla30Hax yacToT. [Ipu BU3HAYEHHI YaCTOTHUX Jiana3oHiB iHPOPMaTUBHOCTI
IJISIXOM [TPOBEIEHHS HU3KMA 004YUCIIEHD 6YJIO BUSIBJIEHO [OLJIbHE 3HAYEHHS JOBXUHU QperiMy Ta IapaMeTpy
HaJslalITyBaHHS NOPOTY. Pe3ybTaTH 3aCTOCYBaHHS KPAaTHOMACLITAOHOTO aHai3y (PO3paxyHOK IUCIEepCii,
rapaMeTpa caMmoIroiobu, mapaMmeTpa XepcTa) 3aJIeXKHO Bif CTyIeHs arperatii J03BOJIWIN BUSHAYUTY IPaHUYHUN
CTYIIiHb arperatii [y JOCi)KyBaHOTr0 curHasny. Interpauis cuctem pyHKLiOHAJIbHOI IiarHOCTUKY, 1110 6a3YI0ThCs
Ha aHaJIi3i aKyCTUYHUX CUTHAJIiB, B CUCTEMHU YIIPABJIiHHS CKJIaHUMU 6araTOPUBOAHMMHU YCTAHOBKAMHU BiJIKpUBA€E
MO>KJIMBICTb B p€aJIbHOMY 4aci OLiHIOBATH i BUSIBJISITY KPUTUYHI pEXXUMU POOOTH €JIEKTPOMEXaHIYHOTO
00J1aJHaHHS, i CBOEYACHO (POPMYBATH KEPYIOYi BILJIMBY, 110 JO3BOJISIIOTH CTabiNi3yBaTH QyHKIIOHYBaHHS

BUPOOHUYMX KOMILJIEKCIB.

2. The dissertation is devoted to solving the problem of increasing the efficiency of control processes of
technological equipment functional diagnostics in real time due to the development and practical implementation
of methods for estimating the parameters of technical conditions and emergency operation of detecting
electromechanical assemblies without dismantling the characteristics of vibrating processes which accompany
their functioning. The effectiveness of acoustic diagnostic methods is due not only to the organic connection of
information contained in the vibration signal with the dynamic processes of excitation and propagation of
oscillations in the structure, but also the ability to automate the processes of recording and processing
information using modern technology and diagnostic procedures based on mathematical apparatus theory of
pattern recognition. The expediency of using as a signal model an autoregressive moving average model for the
analysis of sound signals in which stationary properties are violated is substantiated. Based on the analysis of the
data recorded by the measurement results, it is possible to identify the level of tension of the equipment and
assess the complexity of the operational situation. The problem of building mathematical models on the basis of
which it is possible to adequately identify the intensity of work and the state of the equipment is solved. The
procedure for identifying the parameters of the signal model by the recurrent least squares method is given, which
allows to analyze the state of the equipment in real time. The analysis of the statistical properties of acoustic
signals revealed the normality of the law of distribution of the registered time series and the dependence of the
numerical characteristics of the process on the operating modes and the degree of equipment load. By means of
logic-time processing the informativeness of the signal in some frequency ranges is estimated. When determining
the frequency ranges of informativeness by performing a series of calculations, the appropriate value of the frame
length and the threshold setting parameter was found. The results of the application of multiple-scale analysis
(calculation of variance, self-similarity parameter, Hirst parameter) depending on the degree of aggregation
allowed to determine the limiting degree of aggregation for the studied signal. The integration of functional
diagnostic systems based on the analysis of acoustic signals in the control systems of complex multi-drive systems
opens the possibility in real time to evaluate and identify critical modes of electromechanical equipment and time
to generate control actions that allow to stabilize the operation of production facilities.
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