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1. MeTonu Ta 3acO6U MaTeMaTUYHOI'O MOZEJII0BAaHHS [IPOLIECiB CTPYKTYPHOI JMHAMIYHOI KOPEeKLii BUMipIOBaJIbHUX

[IEPETBOPIOBAYIB HA OCHOBI IHTETPAJIBHUX PiBHAHb

2. Methods and tools of mathematical modelling of the measuring converters’ structural dynamic correction
processes based on integral equations

Pedepar:

1. B pucepTauiiiniil poboTi BUpilieHa HayKOBO-TeXHiYHA 33ja4ya PO3POOKU METOLiB MAaTEMAaTUYHOI'O MOIEJII0BAaHHS
[poLeCiB IMHAMIYHOI KOPEKLii BUMiIPIOBAJIbHMX CUCTEM Ha OCHOBI 3aCTOCYBaHHS iHTETPaJIbHUX AVHAMIYHUX
Mofesell y BUTTIsZi oneparTopis i piBHSIHB TUIy BonbTeppa Ta nobynoBu e(eKTUBHUX aTOPUTMIB i Iporpam ix
qucesibHOI peasizanii. OGrpyHTOBaHO AOLIJIBHICT 3aCTOCYBaHHS y Cy4YaCHUX PO3p0O0OKax TEXHIYHUX 3aCO0iB
IVHaMivyHOI KOpeKLii iHBEPCHOTO (aJIFOPUTMIYHOrO) IiAXOMY, SIKUI I'PYHTYETbCSI HA BUKOPUCTaHHI METOIiB

MaTeMaTU4YHOi 06POOKHM BUMIPIOBAJIBHUX CUTHAJIIB 3a JOIIOMOTOIO BiITIOBIAHMNX KOMITIOTEPHHUX 3aCO0iB, 110



3a6e3revye eKOHOMIUHICTb Ta MOOIJIbHICTb TEXHIYHMX PO3POOOK. Y SIKOCTI JMHAMIYHUX MOJeJIel BUMipIOBaIbHUX
IIPOLECIB 3aCTOCOBAHI IHTETpaJIbHI ONepaTopH i PiBHAHHS TUIly BosbTeppa, 5Ki BiTHOCSTHCS 10 KJIacy
HerapameTpUYHUX Mojesiel 3a7ad JMHAMIKY, IO J03BOJISIE OTPUMYBATH iX 6€3M10CEPEAHDBO 32 BilOMUMU
IVHAMIYHMMU XapaKTepUCTUKAMU 3aCO06iB BUMIPIOBAHHS Ta PO3POOJISTY LIMPOKE KOJIO AJITOPUTMIB YACENIBbHO]
peasisauii Mmozesien y BilIOBiIHOCTI 10 BUMOT [10 NIPOLLECY MOJENI0BaHHs. Peryisipusanis 3a1ad4i BiHOBJIEHHS
BXi/IHOTO CUTHaJly IJISIXOM PO3B'sI3aHHS PiBHAHHS BosbTeppa I polly BUKOHYETbCSI HA OCHOBi METOZY MOZLEIbHUX
eKclieprMeHTiB. YncesbHa peanisallis iHTerpajbHUX AMHAMIYHUX MOZesiell BUKOHY€EThCS IIJISIXOM 3aCTOCYBaHHS
KBaZpaTypHUX GOpMyJ1, MIUPOKUI BUOIp IKUX 3a6e31edye HeoOXigHi MOKa3HUKU TOYHOCTI i CKIaAHOCTI
064YNCIIIOBAILHOTO Npolecy. OTpUMaHi py LIbOMY PEKYPEHTHI OOYMCIIIOBA/IbHI aJITOPUTMU 3206€3I1€4yI0Th
HEeOOXi/IHy IBUAKOiI0. 3alIpONIOHOBAHUI iHTErpaJbHUI METO/, JO3BOJIsI€ OTPMMYBATH NPOAYKTUBHI alTOPUTMU
4UCeJIbHOrO NuepeHLiloBaHHS CUTrHasiB. PO3p0671€HO aITOPUTMU BiJHOBJIEHHSI CUTHAJIIB HA BXO/Ii CUCTEM 3
PO3MOiIeHMMU NapaMmeTpamu. Po3po6s1eHO KOMITIEKC IPUKIIAIHUX IIPOrpam [1jisl MOJIeJII0BaHHS IIPOLECiB
IAHAMIYHOI KOpEeKIii BUMIPIOBAJIBHUX CUCTEM 3 peastizallielo JiHiMHNX | HeJIiHIMHUX IHTEerpaJIbHUX MaKPOMOZEeNen y
cepenosuili MATLAB. CtyniHb BpoBafKeHHs: IHCTUTYT pobsieM MOAEI0BaHHs B eHepreTulii im. I'.€. TTyxosa
HAH Vkpainu (M. KuiB), HanionanpHuil TexHiyHUH yHiBepcuTeT YKpainu "KuiBCbKuil OJMiTeXHIYHMI IHCTUTYT iMEHi
Irops Cikopcbkoro" (M. Kuis).

2. In the dissertation the scientific and engineering task of developing methods for mathematical modelling of
measuring systems’ dynamic correction processes based on application of integral dynamic models in the form of
Volterra type operators and equations and construction of effective algorithms and programs of their numerical
implementation is solved. The expediency of application of the inverse (algorithmic) approach, which is based on
the use of methods of mathematical processing of measuring signals with the help of appropriate computer means
that provides cost-effectiveness and mobility of technical developments, in modern technical means’
developments of dynamic correction, is substantiated. As the dynamic models of measurement processes, the
Volterra-type integral operators and equations pertained to the class of nonparametric models of dynamics
problems are used, which allows them to be directly derived by known dynamic characteristics of measuring
instruments and develop a wide range of algorithms for numerical implementation of models in accordance with
the requirements for the modelling process. Regularization of the task of restoring the input signal by solving the
Volterra equation of the 1st kind is performed based on the modular experiment method. Computer experiments
for the study of the proposed integral models of the measuring systems’ dynamics in comparison with other
equivalent forms of models have indicated their high performance and quality. Numerical realization of integral
dynamic models is carried out by applying the quadrature formulas, while their wide selection provides the
necessary indicators of accuracy and complexity of the computational process, which must meet the requirements
of the computer-integrated systems. At the same time the obtained recurring computational algorithms provide
the necessary performance. The proposed integral method allows to receive productive algorithms of numerical
differentiation of signals. The algorithms of signal recovery at the input of distributed parameters systems are
developed. An applied software complex for modelling the processes of measuring systems’ dynamic correction
with the implementation of linear and nonlinear integral macro models in MATLAB environment is developed.
Level of implementation: Pukhov Institute for Modelling in Energy Engineering, National Academy of Sciences of
Ukraine (Kyiv), National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute” (Kyiv).
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