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1. MeToou MaTeMaTUYHOrO Ta KOMITIOTEPHOTO MOJIEJIIOBAaHHS IMHAMIKM BUMipIOBAJIbHUX [1€PETBOPIOBAYiB HA OCHOBI

iHTerpaspHUX PiBHSIHD

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

1. Inceprauiiina po60Ta NpUCBSYEHA BUPIIEHHIO HAYKOBO-TEXHIUYHOI IPO6JI€eMU CTBOPEHHS i PO3BUTKY
MaTEMaTUYHOTO Ta KOMII'TOTEPHOTO MOJIEJIIOBAHHS AMHAMIKU IIMPOKOTO KJIACy Cy4aCHUX BUMIPIOBaJIbHUX
nepeTBOpPIOBayiB. MeTo0 NOCimKeHHs € HifBullleHHs ePeKTUBHOCTI MeTOIB i 3aC06iB MaTEMaTUYHOTO
MOJIEIIOBaHHS AUHAMIYHUX NPOLIECIB Y BUMipIOBaJIbHUX NIEPETBOPIOBAYAX HA OCHOBI 3aCTOCYBaHHS AMHAMIUHUX
MOJleJIEN Y BUTJIAAT| iHTETpaJbHUX PiBHSHD i OnlepaTopiB BosmbTeppu, CTBOPEHHS arOPUTMIYHUX OCHOB Ta
IIpOrpaMHUX 3aco6iB iXx KOMNOITEPHOI peaizallii. B IKOCTi BIOCKOHa/IEHHS 3alIpOIIOHOBAHO, OO PYHTOBAHO Ta
IOCTiIKEHO IHTerpajabHUI METOM, MaTeMaTUYHOIO MOZIEJIIOBAaHHSI ITPOLIECIB Y BUMipIOBAJIbHUX [1I€PETBOPIOBAYAX,
SKWI [I0JIATa€ B 3aCTOCYBaHHI MaTeMaTUYHUX MOJEJIEN Y BUTJIA] iIHTErpaJIbHUX OIepaTopiB Ta PiBHAHb BosbTeppu.

Po3pobeHo meTonyu GOpMyBaHHS SIBHUX i HESIBHUX HellapaMeTPUYHUX MoZiesiell JMHAMIKY CTaliOHapHUX



BUMIpIOBaJIbHUX I1€PETBOPIOBAYIB 3 30CcepeKEHMMU Ta PO3NOAiIIEHUMU TapAMETPAMU, B TOMY YUCJIi
MaKpoMoJieiel. 3anponoHOBaHO Croci6 ineHTudikallii HecTalioHapHUX BUMipIOBaJIbHUX ITEPETBOPIOBAYiB Ha
OCHOBI PO3B’sI3aHHS ajirebpaiyHoi cucTeMy, OTPUMAHOI IIISIXOM alpoKCHUMAallil iHTerpajsibHOro OlepaTopa, 10 Mae
[IOTEHLIIHY BUCOKY IIBUAKO/AIIO Ta 3aBaZOCTIMKICTb. [IpoaHani3oBaHO BIaCTUBOCTI HEMTADAMETPUYHUX AUHAMIYHUX
MOJeJIell y BUIJIi iHTerpajbHUX ONEePaTopiB i piBHSAHB BosbTeppy, 10 BU3HAYAIOTH iX (PYHKIIIOHAJIbHI MOKJIMBOCTI
MpY JOCJiAKEeHHI Pi3HUX KJIaciB BUMipIOBaJIbHUX MIEPETBOPIOBAYiB. 3aIIPOIIOHOBAHO METO I YMCEIHbHOTO PO3BI3aHHS
iHTerpasbHUX PiBHSAHb Bosbreppu | posly y HEKOPEKTHIN 3a1a4i BiIHOBJIEHHS BXiJHOTO CUTHAJY BUMiPIOBAJIbHOTO
IIEPETBOPIOBAYA 3 PO3NOAiIIEHUMU TapaMEeTPAMU; METO], 3abe3Iedye OTPMMAHHS CTiIKOrO pO3B’3Ky Ha OCHOBI
«BHYTPIILIHbOI» peryisapusaliii i3 3acToCyBaHHSIM CIIOCOOY MOJI€JIbHUX eKCIleprMeHTiB. Ha 0CHOBI 3aIIporIoHOBaHUX
aJITOPUTMIB BIleplie PO3PO6JIEHNI KOMIUIEKC NPUKJIAAHUX [TPOrPaM IJIsl MOLEIOBAHHS IMPOKOTO KJacy
BUAMIPIOBaJIbHUX IIEPETBOPIOBAYIB 3 peaslizali€elo NiHiMHNX i HeliHINHMX IHTerpaJbHUX MOZEJIEN Ta iX CUCTEM.
Po3po6sieHa MeTOIMKa BUKOPUCTAHHS TPOrpaM KOMIIEKCY [JIsl PO3B’si3aHHSI KOHKPETHUX 3a7ay. 3a JOIIOMOTr010
3aIPOIIOHOBAHUX AJITOPUTMIB i pO3p06JI€HUXK ITPOTPAaMHUX 3aCO0iB BUPILIEHO PsiJl HACTYITHUX [IPUKJIaHUX 3a/5a4:
¢dbopMyBaHHS iHTerpajJbHUX JUHAMIYHUAX MOjleJlell BUMIpIOBaJIbHUX I1I€PETBOPIOBAYIB BOJIOTOCTI rasy, IBUAKOCTI
IIOTOKY, KyTa IIOBOPOTY, IPUCKOPEHHS, BUTPAT, TUCKY, TEMIIEPATypH, XeMOTPOHHOro0 BIT; mobynoBa mozesnei
rpaflieHTHUX NPUMMaYiB TEMJIOBUX IIOTOKIB; OTPMMaHHS 33 €KCIIEPUMEHTAIbHUMU JAHUMU iHTErPaJIbHUX MOZEsei
ra3oaHajli3aTopiB, IIJIIBKOBOIO TEPMONPUIMAYa, I1'€30€JIEKTPUYHOrO JaTIYMKa TUCKY Ta iH. Pe3yibTaTn
IycepTalifHoi po60TH BIPOBaaKeHo Ha Uepkacbkomy MicbkoMmy PEM TTAT «Hepkacuobienepro» (M. Uepkacn),
TOB «CIKAM VYkpaina» (m. KuiB), IIT «Yepkacucrangaptmerpodiorisi» (M. Yepkacn), [TIAT «A30T» (m. Uepkacn), TIAT
«TepHomninbcbkuil pagiosason «Opion» (M. TepHominb), TOB «Hagic-Ykpaina» (M. CMizna), B HaB4aJbHUI MIpoliec
YepKacbKOTO JeP>KaBHOTO 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) PISC 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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