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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 50.09.45

Tema gucepranii:

1. MatreMatuuHe MOIENIOBAaHHSI aBTOMATUYHUX CUCTEM 3 JIOTIYHUMU YIpaBJIgi04YruMU IIPUCTPOSIMU

2. Mathematical Modeling of Automatic systems with logical control devices.

Pedepar:

1. O6'eKT HOCHIIKEeHHS - IPOLeCU B aBTOMAaTUYHUX CUCTEMaX i3 BMiHHUMU NTapaMeTpaMU, CKJIaIOBUMU SIKUX €
JIOTiYHi YIpaBJIsiiovi MPUCTPOi, B yMOBaX [Iii IapaMeTPUYHUX 30YPEHb;METOI0 POOOTH € 3a0€3I1€YEHHSI CTIKOrOo
(YHKIIOHYBaHHS CUCTEM 3 JIOTIYHUMH YIIPABJISIOYMMU IIPUCTPOSIMU B YMOBaX HEKOHTPOJIbOBAHUX 3MiH iX
IapameTpiB Ha OCHOBI HOBUX Ta YJJOCKOHAJIEHUX METOJIiB MOJEJIIOBAaHHS TaKUX CUCTEM; METOIU IOCIiIKEHHS:
IIOJIOKEHHS Ta METOAM TeOpii aBTOMaTUYHOI'O0 KEPYBaHHS IJ1s1 PO3POOKM METO/Y MOJEII0BAaHHS aBTOMAaTUYHO]
CHCTEMH 3 JIOTIYHUMU YTIPABISIOYMMU IPUCTPOSIMU, METOAY TAPMOHIYHOTO aHai3y [1J1s1 3HaXO/I>KEHHS
KoedilieHTiB rapMOHiYHO] JTiHeapu3auii, MeToay aHasi3y CTIMKOCT] pesleiiHuX aBTOMAaTUYHUX CUCTEM JIJIsI aHali3y
METO/iB OLIiHKM CTiKOCTi aBBTOMAaTUYHUX CUCTEM YIPABJIiHHA 3 JIOTIYHUMU YIIPABJISIOYUMU [IPUCTPOSIMU,
MIOJIOKEHHS Ta METOAU TEOPii KOJMBaHb /17151 BUBHAYEHHS [IapaMETPiB aBTOKOJIMBaHb aBTOMAaTUYHOI CUCTEMU 3
JIOTiYHUMHU YIIPABJSIIOYMMU IIPUCTPOSIMU, TEOPisl OLiHIOBaHHS 1711 JOCIIIKEHHS aJeKBATHOCTi PO3POOIEHUX

mogeneit. Haykosi pesysibTaTu: Brieplie po3po6yeHui MEeTO MOJeJIIOBAaHHS aBTOMAaTUYHUX CUCTEM 3 JIOTIYHUMU



YIIPaBJISIIOYMMU IPUCTPOSIMY, BIlE€pIIe OTPUMAaHi aHAJITUYHI 3a71€XKHOCTI [7151 064MCIeHHs KoeillieHTiB
rapMOHIYHOI JliHeapu3allii piBHSIHHS JIOTIYHOTO YIIPaBJIIIOYOTo [IPUCTPOIO, BIleplie po3pobieHUI METO I, OLiHK!
BILJIMBY HEKOHTPOJIbOBAHUX I1apaMeTPUYHUX 30ypeHb Ha CTiMKiCTh aBTOMAaTUUYHUX CUCTEM 3 JIOTIYHUMU
VIOPABJISIIOYAMU [IPUCTPOSIMU, YI,OCKOHAJIEHO METO], aHAJIi3y CTIIKOCTi CUCTEM 3 JIOTIYHUMU YNIPABJISIOUMMU
npuctposiMu. [IpakTu4Hi pe3ynbpTaTy - po3pobsieHa MeTOIMKa MOJIEeIIOBaHHS Ta JOCiIKEHHS aBTOMAaTUIHUX
CHCTEM 3 JIOTIYHMMMU YIIPABJISIIOYMMH [IPUCTPOSIMU HA NIPUKJIAJIi aBTOMAaTUYHOI CUCTEMU ITOKEKOTACiHHY, 10
BHMKOPHCTOBYETHCS HA 3aJ1i3HUYHOMY TPAHCIIOPTi;pO3p006I€HUI alTOPUTM JOCJiIPKEHHSI aBTOMAaTUYHUX CUCTEM 3
VIPABJISIIOUMMHU JIOTIYHUMU IIPUCTPOSIMH, SIKUI BPaxOBY€E BIVIUB HEKOHTPOJIbOBAHUX [IaPaMETPUYHUX 30ypPEHb
CHCTEMU;pO3pobyieHa KOMII'IOTEpHA IIporpama Jijis MOJeJII0BaHHS HeJIiHIMHMX CUCTEM 3 JIOTIYHUMU YIIPaBJISIOYUMU
IIPUCTPOSIMH, 3 METOIO BU3HAUEHHS 06J1acTeil CTIHKOCTI TAKUX CUCTEM IIPU BPaxyBaHHI IapaMeTpUYHUX 30ypeHb Ha
eTarnax poeKTyBaHHs, eKCIUIyaTalii Ta fiarHocTyBaHHs. CTyIiHb BIPOBAJ)XEHHS - OCHOBHI Pe3yJbTaTu
BIIPOBAIKeHO Ha [liBgeHHo-3axifHii 3ai3HulLli Ta B HABYaJIbHUI [IPOoLeC BiIHHUIIBKOrO HaLliOHAJILHOT'O TEXHIYHOTO

yHiBepcureTy. Cdepa (ranysb) BAKOPUCTAHHS - aBTOMATUYHI CUCTEMH YIIPaBJIiHHA TEXHOJIOTIYHUMHU IIPOLECAMU.

2. Object of research- the processes in automatic systems with variable parameters, which concerns the logical
control devices, in terms of parametric perturbations; objective of work is to ensure sustainable functioning of
managers with logical devices in uncontrolled changes in their parameters based on new and improved modeling
of such systems, methods of research: regulations and methods of control theory to develop a method of
automatic modeling system managers logical devices, methods of harmonic analysis to determine the coefficients
of harmonic linearization methods for stability analysis of relay systems for automatic analysis methods to assess
the stability of automatic control systems with logical managers devices, position and vibration theory methods for
determining the parameters of oscillations automatic system managers with logical devices estimation theory to
study the adequacy of the developed models. Scientist results: first simulation method developed automated
systems control logical devices, for the first time the analytical expressions for calculating the coefficients of
harmonic linearization equation logic controller, first developed method for assessing the impact of uncontrolled
parametric perturbations on the stability of automatic systems with logical device control, improved method for
stability analysis of systems with logical device control. Practical results - the technique of modeling and analysis
of automatic systems with logical device managers for example, automatic fire extinguishing systems used in rail
transport, the algorithm research of automatic systems managers logical devices, which includes the effect of
uncontrolled parametric perturbations system, developed a computer program for Modeling nonlinear systems
with logical devices managers to determine regions of stability of such systems taking into account parametric
perturbations during the design, operation and diagnostics. Degree of implementation - the main results
established on the South Western Railway and the learning process Vinnytsia National Technical University. Scope
(branch) of use- automatic process control systems.
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