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1. OnepauiliHi MeTOIY MOAEIOBAHHS Ta OOPOOKYU CUTHAJIIB IPY MOHITOPUHTY IMHAMIYHUAX CUCTEM B IPOrPAMHUX

cepenosumax Mathematica ta LabVIEW

2. Operational methods for modeling and signal processing for dynamical systems monitoring within software
environment of Mathematica and LabVIEW

Pedepar:

1. Inceprariiina po60Ta IpUCBIYeHa BOOCKOHAJIEHHIO Ta PO3pOo061i OnepaniitHuX MeTo/iB, MpU3HAYeHUX IJIs
MOJIeJIIOBaHHS 1 06POOKY CUTHAJIIB AUHAMIYHUX CUCTEM Ta OPIEHTOBAHMX Ha CTBOPEHHS KOMILJIEKCIB MOHITOPUHTY.
Po3BHHYTI €J1eMEHTH HEJiHIMHOI anre6py anpoKCUMYIOUUX iMITysIbCHUX crieKTpiB (AIC) Ta BUBeJeHO NIpaBuia
no6yI0BY ONEePaLiiHUX MaTPULlb iHTEIrPyBaHHS i3 HELIJIMM MOPSAKOM JJIs1 PO3IIMPEHOro 6a3UCy JOKAJIbHO-
iMrysibcHUX QyHKOin. OTpruMaHi pe3ysnbraTty 6y BUKOPUCTaHi IpU po3pobui Ta mopudikariii aroputmis
MOJeJIIOBaHHS TMHAMIYHMX ITPOLIECB, 1110 ONKCYIOThCSI HACTYIIHUMU KjlacaMU iHTerpo-nudepeHIiiiHuX pPiBHSHb:
PIiBHSIHb HELIIJIOTO MOPSIIKY, CUCTEM PiBHSIHD, PiBHSHD 31 3MiHHMMU Koe@illieHTamu. 3alIpOIIOHOBAHO METOZ,
azanTatlii po3oUTTS NpY alpOKCUMALlil CUTHAJIIB Ta PO3B's3aHHi AU epeHLiiHNX PiBHSHb OllepaliliHUMU METOJaMu1

Ha ocHOBI AIC. Po3p06J1€HO alropuT™M MyJIbTUPE30IOLiTHOrO PO3KJIany CUIHAJIIB 10 y3arajJbHeHOMY JIOKAJIbHO-



iMITy7IbCHOMY 6a31Cy. 3aIIpOIIOHOBAHO METO/L al[POKCHMAIii AUCKPETHUMHU allpOKCUMYIOUNMU iMITyJIbCHUMU
criekTpamu QYyHKIIiM Ta CUTHAIIB, 110 IIpeCcTaBjeHi yacoBUMHU psaramu. CTBOPEHO peasisaliii BCix 3aIIpOIIOHOBaHUX
METO[IiB Ta aJIrOpUTMIB B cucTeMax Mathematica ta LabVIEW. OcHOBHI pe3ysibTaT pO60T OTPUMAJK IPOMUCIIOBE

3aCTOCYBaHHS B KOMIIJIEKCi MOHiTOpI/IHFy I[IponeCy €JEKTPO3BaAPIOBAHHA

2. Dissertation work is devoted to generalization and development of operational methods for dynamical systems
modeling and signal processing, oriented to development of monitoring complexes. Some elements of nonlinear
algebra of approximating impulse spectra (AIS) are developed. Rules for operational fractional integration matrices
are obtained in case of extended local-impulse basis. Results earned were applied in developing and modifying of
algorithms for simulation of integro-differential equations of following type: fractional equations, equations
systems and equations with variable coefficients. A method for grid adapting in signals approximation and
resolving of differential equations using operational methods of AlS is proposed. An algorithm for multiresolutional
analysis in extended local-impulse basis is developed. A method of discrete approximating impulse spectra for
discrete signals and functions approximation is proposed. All methods and algorithms proposed were implemented
in Mathematica and LabVIEW software. Applications of obtained results in arc welding monitoring complex is
considered. Basic results of the dissertation were used in research work of Department of Hybrid Modeling and
Control Systems in Power Engineering of G.E. Pukhov's ISPP of NAS of Ukraine and in projects of Science and
Technology Center in Ukraine.
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