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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PYOPHK: 50.43.15

Tema gucepranii:
1. CTpykTypHMII aHaJi3 i oNTUMi3allisl 6araTOTaKTHUX HEIEPEPBHO-AUCKPETHUX CUCTEM KE€PYBaHHS

2. The Structural Analysis and Optimization Multirate Continuous-Discrete Control Systems

Pedepar:

1. PoboTa npucBsiueHa MoIyKy po3B'si3aHHs Ay 3a4ady, SKi BUHUKAIOTh Tpy po3podii 6aratotraktHuX CAK, mo
IIXPOKO PO3MOBCIOIKEH] Y TEXHIli i TPOMUCIIOBOCTI. [I7151 OIIMCY CMCTEM 3a3Ha4Y€HOTO KJIacCy 3allPOIIOHOBAaHO
BHMKOPHUCTATU MOZEJIi IPOCTOPY CTaHY, SIKi ONUCYIOThCSI CUCTEMaMU AU(pEePEHLITHO-Pi3HULEBUX PiBHSHb i3
IIOCTiIfHMMU KOMILJIEKCHUMU KoedillieHTaMu, 0 3ab6e3neuye 6iblly afleKBaTHICTb y MOPIBHSIHHI 3 iCHYI0UMMU
MOZeJIsSIMU TUMYacoBoi o6s1acTi. Po3po6sieHo ¥ TeopeTUYHO OOIPYHTOBAHO METOJ, aHali3y CTIMKOCTI 3aJJlaHUX
TaKUMU MojiesisiMu 6aratotakTHUX CAK, 110 BUKOPUCTOBYE METOU TE€OPii OAMHMYHOTAKTHUAX LUPPOBUX CUCTEM
KEPYBaHHs. 3alIpONIOHOBAHO 1 JOBENEHO MAaTEMATUYHO AJITOPUTMU aHaJli3y CTPYKTYPHHUX BJIACTUBOCTEN
(kepoBaHOCTI, CIIOCTEPEXKHOCTI 1 cTabinizoBaHoCTi) HenepepBHO-IuckpeTHUX CAK. ChopmynboBaHO 1 BUpileHO
3a/1auy 06yJ0BU 6araTOTaKTHOTO CTabi/li3yl0u0oro 3aKOHy 3BOPOTHOTO 3B'S13KY, 110 ONTUMAaJbHUI 32 KBaJPaTUYHUM
KpUTEPieM SKOCTi. 3alIpONIOHOBAHO METO/, PO3B'I3aHH, 10 3aCHOBAHMI Ha aJIFTOPUTMAX PO3B'sI3aHHS IUCKPETHOTO

anre6paiyHoro piBHsIHHS PUKKarti.



2. Thesis is devoted to search the decision of several tasks in a field of multirate automatic control systems widely
used in engineering and industry. A continuous-discrete-time state-space description is derived for multivariable
multirate sampled-data systems. The suggested models provide the high adequacy in comparison with existing
time-area models. Based on obtained result, stability criterion is derived. Analysis algorithms of structural
properties (controllability, observability and stabilizability) of continuous-discrete control systems are offered and
theoretically proved. A new optimal multirate design of linear continuous-time time-invariant systems is
considered. It is based on solving the LQR problem with the control being constrained to a certain piecewise
constant feedback. A multirate scheme provides a powerful design method for computer-based control of
continuous-time systems. Necessary and sufficient conditions for asymptotic stability of the resulting closed-loop
system are given. Anexplicit multirate feedback law requires the solution of an algebraic discrete Riccati equation
is presented. Examples are given to illustrate the main points.
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