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1. MopzestoBaHHS NIPOLIECiB aJallTUBHOI 0OPOOKYM CUTHAJIIB 6araToeleMEHTHUX BUMIPIOBAJIbHUX [1€PETBOPIOBAYiB

BiZIIIOBiAHO 4O METONY aKyCTUKO-€MICITHOIO KOHTPOJIIO.

2. Modeling of processes of signals adaptive processing of multi-element transducers with respect to the acoustic-
emission control method

Pedepar:

1. O6'eKTOM HOCIIIPKEHHS € IPOLIECH OOPOOKM BUXiJHUX CUTHAJIIB BUMIPIOBAJIbHUX KaHAJIiB CUCTEM aKyCTO-
€MiCIIHOrO KOHTPOJII0. MeTOoI0 IucepTaniiiHoi po60TH € CTBOPEHHS METOiB Ta 3aC06iB MaTEMaTUYHOTO i
KOMIT'IOTEPHOTO MO/IEJIIOBaHHS MTPOIIECiB aJalITUBHOI O6POOKY BUXITHUX CUTHAMIB 6araToKaHaJbHUX
BMMIipIOBaJIbHUX [1€PETBOPIOBAJIBHUX TPUCTPOIB CUCTEM aKyCTO-€MICIIHOrO KOHTPOJIIO, 1110 3a0€3I1eUyIOTh SIKiCHE
PO3B'sI3aHHS 3a1ay4 JIoKallil IedeKTiB Ta peectpaliii popm curnamniB akycTu4Hoi emicii. PoboTa BukoHaHa 3
BUKOPHCTaHHIM METOZIB JIiHIHOi anre6py, YNCeIbHIX METO/iB PO3B'I3Ky HECYMICHUX ajre6paiyHuX CUCTEM,
METO/IiB MaTeMaTUYHOTO MO/IEJIIOBaHHS JUHAMIYHUX 00'eKTiB, MeTOiB ineHTudiKallil TMHaAMIYHUX MoJieel i
BiZJHOBJIEHHSI CUTHAJIiB, METOIiB pO3MapajleJIeHHs 004MCIII0BaIbHUX NIpolLeciB. HaykoBa HOBU3HA po6OTH
BM3HAYa€ThCsl HACTYITHUMU pe3ysbTaTaMu: 1. Briepie 3anponoHoBaHa JyUHaMiuHa MOZI€Ib BUMiPIOBAJIbHOTO

[IEPETBOPIOBAYA AKyCTUYHUX CUTHAJIIB y BUIJISi IHTETPAJIBHOTO OllepaTopa 3rOPTKH, JUCKPETHU3aLlis SIKOTO



3ac00amMu Z-TIepETBOPEHHS J03BOJISIE OTPUMATHU CTIMKUI YMCENbHUI aJITOPUTM MOJIEIIOBAHHS Ta OOPOOKU
CHTHAJIB. 2. Briepiue 3anporioHOBaHU MeToZ, IpsSIMOi (He onTuMisaLifiHoi) ineHTrudikanii iHTerpanpbHoi fUHaMiIYHO]
MOJI€JIi JaTYMKa CUTHAJIIB aKyCTUYHOI €MiCii Ha OCHOBI YA CEJILHOI peaidalii Mojesti npu ii NoJaHHi y BUTJsni
onepaliil KpaTHOTrO iHTerpyBaHHs, 110 3abe3ledye OTPUMAHHS Pe3y/bTaTiB 004UCIIEHHS TapaMeTPiB MOAEI,
CTIMKHMX I10 BiTHOIIEHHIO IO BUCOKOYACTOTHHUX 3aBaJ] Y IIOYATKOBUX JAaHUX. 3. Biepiue 3arpornoHoOBaHO CIIOCi6
MiJBUIIEHHS TOYHOCTI PeeCTpallil CUTHaJIiB aKyCTUYHOI €MiCii Ha OCHOBI PO3B'sI3aHHS 33a4i BiZJHOBJIEHHS BXiIHOTO
CUTHaJly JaT4YMKa I10 BiJOMiil 1Oro MOJieJli Ta eKCIIEPUMEHTAIbHO OTPUMAHOMY BUXiJHOMY CUTHaJy (3BOPOTHA
IVHaMiyHAa 337ja4a) Ta BLOCKOHAJIEHO METOJ], pO3IapaieloBaHHS 004N CIIOBAIbHUX MPOLECiB 06pOOKY CUTHATIIB
aKyCTH4HOI eMicii. [IpakTryHe 3HaYeHHSI OTPUMaHUX Pe3yJIbTaTiB POOOTHU I0JISITa€ B HACTYITHOMY. 3alIpOIIOHOBaHI
METO[Y i 3ac00M MOZIE/II0BaHHS ITPOLIECIB aIallTUBHOI 06POOKY CUTHAJIIB aKyCTUYHOI eMicii JO3BOJISIIOTh
IOCJIiIKYBAaTH MOXJIMBOCTI Ta SIKiCThb Pi3HMX BapiaHTiB MAaTEMAaTUYHOTO Ta IPOIPAMHOrO 3a6€3Me4eHHs JJ1s
BUPilIeHHs 3a/ayi JoKalii nedekxTis i peectpanii popmu cUrHasiB y cUCTEMax aKyCTO-€MiCiilHOTO KOHTPOJIIO
TeXHIYHUX 00'eKTiB. PO3p06JieHi mporpaMu Mo>KyTb OYTH BUKOPHCTaHI B SIKOCTi 3aC06iB 0OpOOKM CUTHAJIIB B Jil0UnX

ab0 MOZEPHI30BaHUX CUCTEMAX [iarHOCTUKHU Ta KOHTPOJIIO.

2. The object of the research is the processes of signals adaptive processing of measuring channels in the systems
of acoustic-emission control. The aim of the dissertation is to create methods and tools of mathematical and
computer modeling of processes of signals adaptive processing of multi-element transducers in the systems of
acoustic-emission control which provide quality fault location problem solving and recording the forms of
acoustic-emission signals. During the research linear algebra methods, inconsistent algebraic systems solving
methods, mathematical model methods of dynamic objects, methods of dynamic objects identification and signals
upgrading, methods of computational processes parallelization have been used. The academic novelty of this work
is determined by the following results: 1. The first dynamic model of the acoustic signals transducer in view of
convolution integral operator is offered. Digitalization of convolution integral operator through z-transformation
tools allows to get stable numerical algorithm of modeling and signals processing. 2. The first the method of direct
identification of integral dynamic model of acoustic emission signals sensor based on model numerical
implementation through its representation in view of multiple integration steps is offered. It allows to get output
computation of model characteristics which are stable to high-frequency interference in basic data. 3. The first the
way of accuracy in acoustic emission signals recording based on problem solving of transducer incoming signal
reset according to its model and an experimentally got output signal is offered (inverse dynamic problem) and the
method of computational processes parallelization of adaptive processing of acoustic emission signals. This
research has the following practical value. Applied methods and tools of modeling of processes of signals adaptive
processing of acoustic emission signals allow to study the capacity and quality of different kinds of mathematical
and computer support for defective location problems solving and reporting the forms of signals in the acoustic
emission control systems of technical objects that are designed and developed. Invented programs can be used as
the ways of signals processing in existing or developed systems of diagnostics and control.
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