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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 27.47.15, 28.17

Tema gucepranii:
1. PobacTHa cTabinizalis Ta 3BaKeHe raciHHg 0OMEXXEeHUX 30yPEeHb Y NeCKPUIITOPHUX CUCTEMAX KEPyBaHH

2. Robust stabilization and weighted damping of bounded disturbances in descriptor control systems

Pedepar:

1. lana nucepTaniitHa po6oTa nprcBsidieHa po3poo1i KOHCTPYKTUBHUX METO/IB y3arajbHeHOi (3BaxkeHoi) Hoo-
onTUMizaLlii 17151 KJacy JiHIMHUX NeCKPUIITOPHUX (AudepeHianbHO-anrebpaiyH1x) CUCTEM KEPYBaHHSI I1pU
HasIBHOCTi OOMEKEHUX 30ypeHb y PiBHSHHAIX IUHAMIKM 00’€KTa, @ TAKOK KEPOBAHOTO i CIIOCTEPEXYBAHOTO BUXO/IB.
[Ipu bOMY 3aCTOCOBYIOTHCS y3arajJlbHEHI KPUTEPIi AKOCTI TAKMX CUCTEM, fKi XapaKTEPU3YIOTh 3BaKEHUN PiBEHb
raciHHs 30BHilIHIX i moyaTkoBUX 30ypeHs ([I.B. Bananzin, M.M. KoraH, O.I'. Ma3ko, Z. Feng). OCHOBHi pe3yJbTaTy,
sKi BU3Ha4al0Th HAYKOBY HOBU3HY JUCEPTALllii: ® JOCiIpKEHa CTPYKTypa 3arajlbHOr0 pOo3B'si3Ky [104aTKOBOI 3a7a4i
L7151 PETYJIIPHUX JE€CKPUIITOPHUX CUCTEM 3 Y3TOJKEHUMU IIOYaTKOBMMHU YMOBaMY; ® 3aIIPOIIOHOBAHO METOOMKY
3HAXO/>KEHHSI BEKTOPIB HAlripmux 30BHILIHIX i TOYaTKOBUX 30yPEeHb Y IeCKPUIITOPHUX CUCTEMAX CTOCOBHO
3BaKEHUX KPUTEPIiB IKOCTI; ® 3a1a4y CUHTE3Y AECKPUIITOPHUX CUCTEM 3 JUHAMIYHUM PETYIISITOPOM 3BELEHO 1O
AHaJIOTIYHOI 3a7a4i 3i CTATUYHUM PETYJISITOPOM Y PO3LIMPEHOMY (Pa30BOMY ITPOCTOPI; ®* BCTAHOBJIEHO HEOOXiAH] i

IOCTaTHi yMOBU iCHYBaHHS CTabii3yI0uMX CTATUYHUX Ta JUHAMIYHUX PETYJISITOPIB 3a CIIOCTEPEXKYBAHUM BUXOMOM,



30BHIIIHIX i 10YaTKOBUX 30ypeHb MEHIIMI 33/1aHOTO 3HAUEHHS; ® y3araJlbHEHO KOMOIHOBaHUI MeTOZ, JIiHIMHMX Ta
KBalpaTUYHUX MAaTPUYHUX HEPIBHOCTEH B 3a/1aui 3BakeHOTo Hoo-kepyBaHHSI 17151 AECKPUIITOPHUX CHUCTEM 3
I10Jlie/IpajlbHOI0 HEBM3HAUEHICTIO MAaTPUYHUX KOe(DillieHTiB; ® PO3BMHYTO METOAUKY IIOOYZOBU €JIIICOifanbHOi CiMT
MaTpullb y3arajibHeHUx Hoo-perysTopis 3a CrIOCTEpPeKyBaHUM BUXO/IOM; ® pO3pO6JIeHi METOAU AOCIiIKEHHS, 110
3BOJSITHCS 10 PO3BSI3aHHS CUCTEM JIiHIMHUX Ta KBaJPaTUYHUX MAaTPUYHMX HEPIBHOCTE, 3aCTOCOBAHO B 3ajayax
pobacTHoi cTabinizanii Ta yzarajbHeHoi Ho-onTtumizallii KOHKpeTHUX AECKPUIITOPHUX MOZesiel KepyBaHHsI.

2. This dissertation is devoted to the development of constructive methods of generalized (weighted) Hoo-
optimization for the class of linear descriptor (differential-algebraic) control systems in the presence of limited
perturbations in the equations of object dynamics, as well as controlled and controlled control. At the same time,
generalized quality criteria of such systems are used, which characterize the weighted level of quenching of
external and initial perturbations (DV Balandin, MM Kogan, OG Mazko, Z. Feng). The main results that determine
the scientific novelty of the dissertation: ¢ the structure of the general solution of the initial problem for regular
descriptor systems with the agreed initial conditions is investigated; * a method for finding the vectors of the
worst external and initial perturbations in descriptor systems with respect to weighted quality criteria is proposed;
* the problem of synthesis of descriptor systems with a dynamic controller is reduced to a similar problem with a
static controller in an extended phase space; ® necessary and sufficient conditions for the existence of stabilizing
static and dynamic regulators for the observed output, in which the closed system belongs to the class of
permissible descriptor systems and its weighted level of quenching of external and initial perturbations is less than
the specified value; * the combined method of linear and quadratic matrix inequalities in the problem of weighted
Hoo-control for descriptor systems with polyhedral uncertainty of matrix coefficients is generalized; * the method
of constructing an ellipsoidal family of matrices of generalized Heo-regulators according to the observed output is
developed; » developed research methods, which are reduced to the solution of systems of linear and quadratic
matrix inequalities, are used in the problems of robust stabilization and generalized Heo-optimization of specific
descriptor control models.
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