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1. MeToi MaTEMaTUYHOTO Ta KOMITIOTEPHOTO MOJI€/IIOBAaHHS IMHAMIKY BUMIipIOBaJIbHUX NTEPETBOPIOBAYiB HA OCHOBI

iHTerpasjibHUX PiBHSHD

2. Methods of mathematical and computer modeling of dynamics of measuring transducers based on integral
equations

Pedepar:

1. Inceprauiiina po60Ta IpUCBSIY€HA BUPIlIEHHIO HAYKOBO-TE€XHIYHOI TPO6IeMU CTBOPEHHS i PO3BUTKY
MaTEeMaTU4HOIO Ta KOMII'IOTEPHOTO MOJEJIIOBAHHS JMHAMIKU IMUPOKOTO KJIACy Cy4YaCHUX BUMIipIOBaJIbHUX
[epeTBOPIOBaviB. MeTOI0 NOCTiIKeHHs € HinBuieHHs e(eKTUBHOCTI METOIiB i 3aC06iB MaTeMaTUIHOTO
MOJIE€JIIOBaHHS AMHAMIYHUX NIPOLECIB Y BUMiPIOBAJIbHUX II€PETBOPIOBAYAX HA OCHOBI 3aCTOCYBAaHHS AUHAMIYHUX
MOJI€JIEN Y BUIJIAL] IHTErpaJIbHUX PiBHSAHD i OIIepaTopiB BosbTeppy, CTBOPEHHS aJITOPUTMIYHAX OCHOB Ta

IIPOrpaMHUX 3aCc06iB ix KOMIOWTEPHOI peasisallii. B IKOCTi BIOCKOHa/IEHHS 3alIpOIIOHOBAHO, OOI'PYHTOBAHO Ta



IOCIIiIKEHO iHTerpajabH1 METOM, MAaTEMAaTUYHOTO MOJEJIIOBAHHSA MIPOLECIB Y BUMIPIOBAJIbHUX [IEPETBOPIOBAYAX,
KUY [I0JITa€e B 3aCTOCYBaHHI MaTeMaTUYHUX MOJI€JIEN Y BUTJIST iHTErpaIbHUX ONEpaTopiB Ta PiBHSIHb BosbTeppu.
Po3po6sieHo meTonu GOpMyBaHHS SIBHUX i HESIBHUX HENApaMeTPUYHUX MOJIeJIeN AMHAMIKU CTal[iOHapHUX
BMMIipIOBAJIbHUX [I€PETBOPIOBAYIB 3 30CEPEIPKEHMMH Ta PO3NOIiIIEHUMU [IApAaMETPaMU, B TOMY YU CJI
MakpomoJesieil. 3arrporoHOBAHO CNoci6 ineHTrdikauii HecTallioHAPHUX BUMIPIOBAaJIbHUX I1€PETBOPIOBAYIB Ha
OCHOBI PO3B’sI3aHHS ajirebpaiyHol CUCTeMU, OTPUMAHOI IUISIXOM alpOKCHUMAIlil iHTEerpajsibHOro ONepaTopa, 0 Mae
[IOTEHLIIHY BUCOKY IIBUIKO/IIO Ta 3aBafOCTIMKICTb. [I[poaHani3oBaHO BIaCTUBOCTI HEMTAPAMETPUYHUX AUHAMIYHUX
MoOJeJiell y BUIJIi iHTerpajbHUX ONEePaTopiB i piBHSAHB BosbTeppy, 10 BU3HAYAIOTH iX (PYHKILIIOHAJIbHI MOKJIMBOCTI
MpY JOCJiIKEHHI Pi3HUX KJIaciB BUMiPIOBaJIbHUX MIEPETBOPIOBAYIB. 3aITPOTIOHOBAHO METO T YMCETbHOTO PO3BI3aHHS
iHTerpasibHUX PiBHSAHb Bosbreppu | ponly y HEKOPEKTHIN 3a1a4i BiIHOBJIEHHS BXiJHOTO CUTHAJY BUMiPIOBAJIbHOTO
IIePEeTBOPIOBAYA 3 PO3NOAiIEHUMU TapaMeTPaMU; MeTO], 3abe3redye OTPMMAHHS CTiIKOro pO3B’a3Ky Ha OCHOBI
«BHYTPILIHBOI» peryJsgpusallii i3 3aCTOCYBaHHSIM CIIOCOOY MOZEJIbHUX €KCIIepUMEHTIB. Ha OCHOBI 3aITPOIIOHOBAHUX
aJITOPUTMIB BIleplie PO3PO6JIEHNI KOMIUIEKC NPUKIIAAHUX [IPOrPaM IJIs1 MOLEII0BAHHS MIMPOKOTO KJIacy
BUAMIPIOBaJIbHUX IIEPETBOPIOBAYIB 3 peaslizali€lo NiHiMHMX i HesliHIMHMX IHTerpaJbHUX MOZEJIEN Ta iX CUCTEM.
Po3po6iieHa MeTOIMKa BUKOPUCTAHHS TPOrpaM KOMILIEKCY [JIsl PO3B’s13aHHSI KOHKPETHUX 3a7a4. 3a JOIIOMOTr010
3aIIPOIIOHOBAHUX aJITOPUTMIB i pO3p06JIEHNXK ITPOTPAMHUX 3aCO0IB BUPILIEHO PsiJi HACTYITHUX [IPUKJIATHUX 33/5a4:
(opMyBaHHS iHTErpajbHUX AMHAMIYHUX MOJieJiell BUMipIOBaIbHUX I1I€PETBOPIOBAUIB BOJIOTOCTI rasy, LIBUAKOCTI
IIOTOKY, KyTa IIOBOPOTY, IPMCKOPEHHS, BUTPAT, TUCKY, TEMIIEPAaTypu, XeMOTPOHHOTrO BII; mobynosa Mmogenen
rpajieHTHYX MIPUIMAaYiB TEIJIOBYX [TIOTOKIB; OTPUMAaHHA 33 €KCIIEPMMEHTAJIbHUMU JAHUMU iHTErpabHUX MOJesen
ra3oaHajli3aTopiB, MIJIIBKOBOIO TEPMONPUIMAYa, I1'€30€JIEKTPUYHOTrO AaTIYMKa TUCKY Ta iH. Pe3yibTaTn
IycepTalifiHoi po60oTH BIpoBaakeHo Ha Yepkacbkomy MicbkoMmy PEM TTAT «Hepkacuobienepro» (M. Uepkacn),
TOB «CIKAM VYkpaina» (M. Kuis), [II1 «Hepkacucrtangaptmerposoris» (M. Yepkacn), ITAT «A30T» (m. Uepkacu), [1AT
«TepHomninbcbkuil paniozasoy «Opion» (M. TepHormine), TOB «Hasic-Ykpaina» (M. CMisia), B HaBYaJIbHUH NTPOLiEC

YepKacbKOro Aep>KaBHOrO TEXHOJIOTIYHOTO YHIBEPCUTETY.

2. The dissertation is adressed to solving the scientific and technical problem of creation and development of
mathematical and computer modeling of dynamics in a wide class of modern measuring transducers. The aim of
research is to increase the efficiency of methods and means of mathematical modelling of dynamic processes in
measuring transducers on the basis of application of dynamic models in the form of Volterra integral equations
and operators, creating algorithmic bases and software means of their computer realization. As improvement the
integral method of mathematical modelling of processes in measuring transducers was introduced, proved and
researched. This method involves application of mathematical models in the form of integral operators and
Volterra equations. Formation methods of explicit and implicit non-parametric dynamics models of stationary
measuring transducers with concentrated and distributed parameters, including macro models, were developed.
Identification method of non-stationary measuring transducers is suggested. It is based on the solution of
algebraic system, obtained by approximation of integral operator, which has potential high speed and noise
resistance. The properties of non-parametric dynamical models are analyzed in the form of integral operators and
Volterra equations, which define their functional possibilities in the study of different classes of measuring
transducers. The method of numerical solution of integral Volterra equations of the I kind is offered in the
incorrect problem of restoring the input signal of measuring transducer with distributed parameters; the method
provides a stable solution based on the internal regularization by using the method of model experiments. On the
basis of the proposed algorithms for the first time a complex of application programs was developed to simulate a
wide class of measuring transducers with the implementation of linear and nonlinear integrated models and their
systems. The method of application of the complex for solving specific problems is worked out.A number of the
following applied problems were solved with the help of proposed algorithms and developed software: formation
of integral dynamic models of measuring transducers of gas humidity, flow rate, angle of rotation, acceleration,
losses, pressure, temperature, chemotronic measuring transducers; construction of models of gradient receivers
of thermal flows; obtaining by the experimental data of the integral models of gas analyzers, film thermoreceiver,
piezoelectric pressure sensor etc. The results of the dissertation are implemented at Cherkassy city REN (regional



electric network) PJSC Cherkasyoblenergo (Cherkasy c.), LTD SICAME Ukraine (Kyiv c.) SE (state enterprise)
Cherkasystandartmetrologia (Cherkasy c.), PJSC AZOT (Cherkasy c), PISC Ternopilskiuj radiozavod (Ternopyl radio
plant) Orion (Ternopyl c.), LTD Navis-Ukraine (Smila c.), into the educational process of Cherkasy State
Technological University.
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