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1. BaraTokpuTepiaJIbHUN CUHTE3 CUCTEM 13 aHI30TPOIIMHUMU PETYIATOPAMU Ha OCHOBI CTOXaCTUYHOI
MyJIbTUAr€HTHOI ONITUMIi3allil

2. Multiobjective synthesis of controls systems with anisotropic regulators based on stochastic multiagent
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Pedepar:

1. O6'eKTOM HOCHIIIKEHHS € TIPOLIECH KepyBaHHS 6araToMacOBUMHU €JIEKTPOMEXaHiYHUMU CHCTEeMaMU i3
napaMeTpUYHOI0 HEBU3HAUEHICTIO 00'€KTY KepyBaHHs.MeTol0 nucepTauifiHoi po6OTH € MifiBUIeHHS TOYHOCTI
KEepyBaHHs 6araToMacoBMMH €JIEKTPOMEXaHI{YHUMU CUCTEMaMU 3 HEBM3HAUEHMMU IIapaMeTpaMy Ha OCHOBI
6araTOKpUTEPiaIbHOTO MiIXO4Y A0 CUHTE3y CTOXaCTUYHOIO POOACTHOTO KEPYBAHHI.MeTonu NOCIiIKEHHS -
BUPIilLIEHHS [T0CTaBJIEHUX 3a/1a4 6a3y€eThCSI HA METO/IAX TEOPii aBTOMATUYHOTO K€PYBaHHS /1711 GOPMYBaHHS 3a7a4
CTOXAaCTUYHOTO PO6ACTHOTO KEPYBaHHA 6araToMacoOBUMM CUCTEMAMM; METOJIAX IIPOCTOPY CTaHy JJIsl OIUCY POO6OTU
CHACTEM KEPYBaHHS; METOJAX CUHTE3Yy CUCTEM CTOXaCTUYHOIO poOACTHOrO KepyBaHHS Ha MifCcTaBi MiHiMizawji
aHI30TPOMIMHOI HOPMU CUCTEMU [1J11 KOPEKTHOI'O BU3HAYEHHA BEKTOPY Liijli KEPYBaHHS; METOIM aHAJII3y i CUHTE3Y

CHCTEM CTOXACTUYHOI0 pOGACTHOTO KEPYyBaHHS J1s1 CUHTE3Y aHi30TPOIINHUX PEeryJsSITOPiB; Cy4yacHi MeTOAU



KOMIT'IOTEPHOI MaTEMATHKHY, aHAJIITUYHI Ta YMCEJIbHI METOIM ONTUMI3aLii 1 peasnisauii 3alIpornoHOBaHUX METO/IIB
Ta aJITOPUTMIB CTOXaCTUYHOTO pOHACTHOTrO KePyBaHHS; METOIM OaraTOKpUTepiasbHOI ONTUMI3aLii 1J1s 100ynoBY
MHOXUHU [TapeTo - ONTUMAasbHUX pillleHb, YMCEeIbHI METOAU 6AraToOpO€BOi CTOXAaCTUYHOI MyJIbTUAr€HTHOI
onTuMizallii 17151 BUpilIeHHS 3a4a4i 6araTOKpUTEPiaIbHOrO CUHTE3y CTOXaCTUYHOrO POOACTHOIO KEPYBaHHS,
METOJIY YMCEeIbHOTO MOJeJIIOBaHHS Ta nakeT nporpaMm MATLAB 11 cvHTe3y CUCTEM CTOXaCTUYHOTO pOOGaCTHOTO
KEPYBaHH$, MOJEJIOBAaHHS JUHAMIYHUX XapPAKTEPUCTHUK Ta OL[iHKY [TOKA3HUKIB SIKOCTi CUHTE€30BaHUX
cucrem.Pe3ysibTaTi [UCEPTaLiiiHOI pO60TH BUKOPUCTaHI IIPU CUHTE31, pO3pOO0LIi Ta BIIPOBAIPKEHHI CUCTEM
aBTOMATH30BAHOTO YIIPaBJIiHHS PYXOMUMHU 006'€eKTaMU, TEXHOJIOTIYHUMHU MPOLIECAMU i KOMITJIEKCAMU HayKOBO-
BUPOOHMYMM MinnpremcTBoM "XapTpoH-Apkoc" (M. XapkiB). HaykoBa HOBM3HA: BIleple po3podIeHO METOT,
0araTOKpUTEPiaIbHOTO CUHTE3Y CTOXAaCTUYHOI0 pOOACTHOrO KEPyBaHHS 6araToMacoOBUMU CUCTEMaMU i3
HEBU3HAYEHUMH [1apAMETPAMU Ha OCHOBI BUKOPUCTAHHS aHi30TPONIMHUX PETyJIATOPIB, IO JO3BOJIMIIO BUKOHATU
pi3HOMaHITHI BUMOrH, SKi e 'IBISIOTCS 4O CUCTEM KEPYBAHHS Y Pi3HMX PEKMMAax ix po60TH, Ta MigBULUTU
TOYHICTb K€PYBaHHS IOPiBHSHO i3 iCHYIOUMMU CUCTEMAMU 3 TUIIOBUMH PETYJIATOPAMHU; OJEP>KaB MOJANbIINN
PO3BUTOK METOJ, BUDOPY BEKTOPA METU CTOXaCTUYHOTO POOACTHOrO KEPyBaHHS IJISIXOM (POPMYyBaHHS BiNOBigHO]
3apa4i 6araTokpuUTepiasbHOI ONTUMI3allii - BEKTOPHOTO HEJiHITHOrO MaTeMaTUYHOTrO IIPOrpaMyBaHHs. MOKJIMBICTb
TaKOro Mifxony NokazaHa Ha IifcTasi KoHLenuii QyHKI[iOHaJIbHO MHOKUHHOI IIPUHAJIEXXHOCTI MHOXXUHI BEKTOPY
CTaHy CUHTE30BaHOI CUCTEMH CTOXAaCTUYHOrO POOACTHOTO KEPYBAHHS 117151 3a0€3I1€4eHHs] BUKOHAHHS BUMOT, SIKi
IIpe] sIBJISIOTHCS 10 CUCTEMU KEPYBAHHS; PO3BMHYTO METO/, PillleHHS 6araToOKpUTEpPialbHOI 3a7a4i MAaTEMAaTUYHOTO
[IPOrpamMyBaHHs, [0 SKOi 3BOIUTHCS 6araTOKpUTEPiabHUM CUHTE3 CTOXaCTUIHOTO pOHACTHOIO KePYBaHHSI, MIJIIXOM
o0y 10BM MHOKUHU [lapeTo - oNTHMabHUX pilleHb HA OCHOBI 6araTOpO€BOI CTOXaCTUYHOI MyJIbTUAre€HTHO]
onTuMi3allii, 10 [03BOJIMJIO iCTOTHO 3BY3UTU 00J1aCTh MOXKJIMBUX ONTMMAaJIbHUX pillleHb 3a/ayi
6araTOKpUTEPialbHOI ONTUMI3ali i, 3aBIsSKY LILOMY, CYTTEBO CIIPOCTUTHU IIPOLIEAYPY BUOOPY €IMHOTO BapiaHTa

onTuMasnbHOro pimeHHs. Cdepa BUKOPUCTAHHS: TPOEKTYBaHHS KOMII'IOTEPHUX MEPE’K, HaBYaJIbHUM TIPOLIEC.

2. The object of the study are management processes multimass electromechanical systems with parametric
uncertainty keruvannya.Metoyu object of the thesis is to improve control accuracy multimass electromechanical
systems with uncertain parameters on the basis of multi-criteria approach to the synthesis of robust stochastic
keruvannya.Metody research tasks is a solution based on the methods of automatic control theory formation of
stochastic problems of robust control multibody systems; Methods for describing the state space of the control
systems; stochastic methods of synthesis of robust control systems on the basis of minimizing anizotropiynoi
system standards for the correct definition of the vector control objectives; methods of analysis and synthesis of
stochastic robust control systems for the synthesis of anisotropic regulators; Modern methods of computer
mathematics, analytical and numerical optimization methods for the implementation of the proposed methods and
stochastic robust control algorithms; methods of multi-criteria optimization for constructing a set of Pareto -
optimal solutions, numerical methods bagatoroevoi stochastic multi-agent optimization to solve the problem of
multi-criteria synthesis stochastic robust control, numerical simulation methods and MATLAB software package
for the synthesis of stochastic robust control systems, simulation of dynamic characteristics and evaluation
indicators of the quality of the synthesized systems. results of the thesis are used in the synthesis, development
and implementation of automated control systems of mobile units, technological processes and complexes of
scientific and production enterprise "Hartron Arcos” (Mr .. Kharkov). Scientific novelty: for the first time developed
a method of multicriteria synthesis stochastic robust control of multibody systems with uncertain parameters
through the use of anisotropic controllers, allowing for a variety of requirements for management systems in
various modes of operation and improve control accuracy compared to existing systems with typical controllers;
further developed the method of selecting a target vector stochastic robust control by forming appropriate multi-
criteria optimization problem - the vector of nonlinear mathematical programming. The possibility of such an
approach is shown based on the concept of functional multi-tenant set of vectors able to synthesize a stochastic
robust control system to ensure compliance with the requirements for the control system; developed method for
solving multiobjective programming problem, to which reduced multicriteria synthesis of stochastic robust control
by constructing a set of Pareto - optimal solutions based on bagatoroevoi stochastic multi-agent optimization,



enabling significantly narrow the field of possible optimal solutions of the problem of multicriteria optimization
and thereby significantly simplify the procedure a single selection of optimal solutions. Scope of use: the design of
computer networks, the educational process.7452
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