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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 55.03.47.33

Tema guceprauii:
1. CuHTE3 CTIIKUX €JIEKTPOMEXAaHIYHUX CUCTEM 3 Bill'€MHUM B'SI3KUM TEPTSM Ta CIIOCTEpirayaMu

2. Synthesis of stable electromechanical systems with negative viscous friction and observers

Pedepar:

1. O6'eKT BOCIIIKEHHS - CTIMKICTb Ta SKICTb IIPOLECIB KEPyBaHHS Y 3aMKHEHUX Yepe3 criocTepiradvi
€JIEKTPOIpMBOAAX 3 GPUKLIIMHUM HaBaHTAXKEHHSM. MeTa IOCIiIKeHHs - 3a6e31e4eHHs CTiKOCTI Ipo1eciB B
€JIEKTPOMEXaHIYHMX CUCTEMAX 3 BiJJ €MHUM B'SI3KMM TEPTSIM LUISIXOM 3aMUKaHHS 3BOPOTHUX 3B'SI3KiB 3a JOTIOMOTOI0
criocrepirayvis 17151 yCyHeHHs1 QPUKIiMHMX aBTOKOJIMBaHb. MeTOIM NOCIiIKEHHS Ta annaparypa - MeToAu
MOJAJIbHOTO, ONITUMAaJIbHOTO Ta pOOACTHOTO KepyBaHHS, ifeHTUdiKalil Ta aHasi3a CTINKOCTI CUCTEM KepPYBaHHS,
KOMII'IOTEPHOTro Ta (i3nYHOro Mo eoBaHHs. TeopeTUyHi i IpaKTU4Hi pe3yIbTaTy - BAKOHAHO CUHTE3
CIiocTepirayiB Ta peryJsTopis, 10 3a0€3Me4yIOTh CTiMKiCTh JBOMACOBUX €JIEKTPOMEXaHIUYHUX CUCTEM 3 Bifl'€MHUM
B'SI3KAM TEPTSIM, BCTAHOBJIEHO BIJIMB PETYJISITOPIB i CllocTepirayiB Ha NapaMeTpUYHi 00J1aCTi CTiMIKOCT,
3aMpONOHOBAHi Cr1IOCOOM Ta 3aCO6M 3MEHIIEHHS HETaTUBHOTO BILJIMBY CIIOCTEpirayiB. BUKOHaHO MiKpomnpolecopHy

peasisanito criocrepiradyiB. HoBusHa - ofepskany po3BUTOK METOIY CUHTE3y 3aMKHEHUX €JIEKTPOMEXaHIYHUX



CHCTEM 3 Bill'éeMHUM B'A3KUM TEPTAM, BIIEPIIE BCTAHOBJIEHI YMOBU IIOBHOI CIIOCTEPEKYBAHOCTI €JIEKTPOMEXAHIYHMX
cructeM 3 QPUKLIFHUM HaBaHT)KEHHSIM Ta YMOBH iHBapiaHTHOCTI CIIOCTEPIirayiB 10 1[bOro HaBaHTaKEHHS], BIleplie
OOI'PYHTOBaHE BUKOPUCTAHHSI /115 3a0€3N1e4eHHs CTIHKOCTi TAKMX CUCTEM CIIOCTepirayiB pelyKoBaHUX Ta
napa’sesbHO 3'€JHAHNX, BIOCKOHAJIEHO METOJ], PO3TalllyBaHHS KOPEHIB XapaKTePUCTUYHUX MMOJIHOMIB
criocrepiravis. Ctyrnens ynposaixeHHs - B [nctutyTi Tpancnopty rasy ITAT "YVKPTPAHCT'A3", HaByasibHUM IIPOLIEC;

rajiy3b BUKOPUCTaHHS - €JIeKTPOTEXHIYHa, MeTaslypriliHa Ta MeTaslo00po6Ha, ra30TPAaHCIIOPTHA.

2. Subject of research - stability of control processes in electrical drives with friction loading. Aim of research -
maintenance of stability of 2-mass electromechanical systems with a negative viscose friction which provide
removal of self-excited oscillations. Research techniques - modal, optimal and robust control methods, control
systems identification and analysis of stability methods, computer and physic simulation. Theoretical and practical
results - synthesis of controllers and observers is executed which provide the stability of 2-mass
electromechanical systems with a negative viscose friction. The influence of regulators and observers on the
control systems stability areas are explored. The methods and means of decreasing a negative influence of
observers are proposed. Microprocessor observer realization is made. Novelty - methods of synthesis of the closed
electromechanical systems with negative viscous friction have received development, conditions of full
observability of electromechanical systems with friction loading and conditions of observers invariancy to
frictional loading for the first time are established, application of the reduced and in parallel connected observers
for such systems for the first time is proved, the method of placement of observers characteristic polynom roots is
advanced. Degree of apply - in Institute for gas transportation of "UKRTRANSGAZ" company, educational process.
Branch of application - electrotechnical, metallurgical and metalcutting, gas transport.
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