O0’eKTOM JTOCHIKCHHS € THM(POBI CHCTEMH JCUEHTPATi30BaHOTO KEepyBaHHS KBasicTalliOHAPHUMU
0araTo3B’sI3HUMH TIPOIECAMH 3 YPaxXyBaHHIM CTPYKTYPHHUX 30ypEHb.

BuzHaueHo, 110 MEPCHEKTUBHIM PO3BUTKOM JELEHTPATi30BAaHOTO KEPyBaHHS 0araTo3B's3HUMH HPOLECAMH €
JOCJIIJDKEHHS], TOB'SI3aHi 3 PO3IVISIIOM MOJMJIMBOCTI HOTO 3aCTOCYBaHHS Ul peajlbHUX CHTYalllii 4acTKOBOTO
MOPYIICHHS B3a€MO3B'SI3KiB MIX ITiACHCTEMaMHt B 0araTOBUMIpPHHAX CTOXAaCTHYHHX cucTeMax. [TomiOHI mociiKeHHs
Ha CHOTOJHI € HEJOCTaTHbO PO3BUHYTI, TOMY TEMAaTHKy IIPOIIOHOBAHOI pOOOTH CIIiJl BBaXKaTH aKTyalbHOKO 3
TEOPETHYHOI 1 MPUKIAJAHOI TOYOK 30py. 3ailicHeHO (opmalizamito MpoOIeMH JELEeHTPali30BaHOTO KepyBaHHS
0araTo3B's3HAMH CTOXaCTHYHHMHU 00'€eKTaMH, IO BpaxOBY€ BHYTPIIIHI B3a€MO3BSI3KM MK JIOKQJIEHUMH
MiICHCTEeMaMH CHCTEMH. 3alpOIIOHOBAaHO METOJ ACIIeHTpasi3amii 0araTo3s'sI3HOI CHCTEMH, TiepeBara sSKOTo IOJIATae
Yy BHKOPHCTaHHI NPOCTHX OOYMCIIOBAIBHHMX IPOLEAYP IEPETBOPEHHS Ta IEPECTAaHOBKM €JEMEHTIB MaTpHUllb
rJ100aabHOT MOJIETI.

BeneHo moHATTS c-pobacTHOCTI OaraTo3B'sI3HOI NMHAMIYHOI CHCTEMH, IO TAPAHTYE I ACHMIITOTUYHY CTiHKICTh
Ta CyOONTUMAaIBHICTh TPH BHHUKHEHHI CTPYKTYpHHX 30ypeHb. 3alpoIlOHOBAHO METOJH C-poOacTHOTO
JICLICHTPAII30BaHOTO KEepyBaHHs JUIS BWIIQJIKIB SBHUX Ta HESBHUX 3aBJaHb B3a€MO3B'A3KIB MK JIOKaJIbHUMHU
mijicucTeMaMu. 3anpoNOHOBaHI METOIM MAfOTh IIEBHY IiepeBary y MOpPIBHSAHHI 3 METOIOM KOOpAMHAIIIT JIOKAIbHUX
KepyBaHb, IO MOJIATAIOTh Y IMiIBUIICHHI OIIEPaTUBHOCTI IEIEHTPATi30BAHOTO KEPYBAaHHS 3 TAPAHTOBAHUM DPiBHEM
CyOONTHMAIBHOCTI.

[IpoBeeHO eKCIIEpUMEHTAIBHE MOJCIIOBAHHSA PO3IVIIHYTOrO METOMY IJIs MOjeNield 6araTo3B'si3HHX XIMiKO-
TEXHOJIOTIYHHX CHCTEM, 10 OMUCYIOTh B3aEMO3B'SI30K MK BXiTHUMH Ta BUXITHUMH ITapameTpaMu nporiecis. I1ix gac
MOJICTIFOBaHHsI OyJlOo 3/iHCHEHO JEKOMIIO3UIII0 TJIO0ANBHOI CHUCTEMH Ha YOTHUPU JIOKAIBHHX MiJICUCTEMH.
MoenoBaHHs 3aBJaHHS JCIICHTPATi30BaHOTO KEPyBaHHs 0YJI0 TAKOXK 3iHCHEHO 32 BiJOMHUM METOJIOM KOOPAUHAIIIT,
3aCHOBaHHMM Ha BiJIIIyKaHHI 3HaYeHb HEBH3HAUYCHNX MHOXKHHKIB. [IOpIBHSIBHHMIT aHAIII3 pe3yNbTaTiB, OTPHMAHUX 3
BUKOPUCTAHHAM HbOTO CTaHAAPTHOI'O MCTOAY Ta 3alpOIIOHOBAHUX pOGaCTHI/IX MeTO]IiB, CBiI[‘-II/ITI) Ipo mepeBary
OCTaHHIX.

KitrouoBi citoBa: JeneHTpati3oBaHe KepyBaHHS, IEKOMITO3UIIisI, pOOACTHICTh, CTPYKTYpHI 30ypeHHS.

The object of research is digital systems of decentralized control of quasi-stationary multi-connected processes
taking into account structural disturbances.

It was determined that the promising development of decentralized control of multi-connected processes is
research related to considering the possibility of its application for real situations of partial disruption of
interconnections between subsystems in multidimensional stochastic systems. Such studies are not sufficiently
developed today, therefore the topic of the proposed work should be considered relevant from the theoretical and
applied points of view. The problem of decentralized management of multi-connected stochastic objects is
formalized, taking into account the internal relationships between their local subsystems of the system. A method of
decentralization of a multi-connected system is proposed, the advantage of which is the use of simple computational
procedures of transformation and permutation of matrix elements of the global model.

The concept of c-robustness of a multi-connected dynamic system is introduced, which guarantees its asymptotic
stability and suboptimality in the event of structural disturbances. Methods of robust decentralized control are
proposed for cases of explicit and implicit tasks of interconnections between local subsystems. The proposed methods
have a certain advantage in comparison with the method of local control coordination, which consists in increasing
the efficiency of decentralized control with a guaranteed level of suboptimality.

Experimental modeling of the considered method for models of multi-connected chemical-technological systems
describing the relationship between the input and output parameters of the processes was carried out. During the
simulation, the global system was decomposed into 4 local subsystems. Modeling of the task of decentralized
management was also carried out according to the well-known method of coordination, based on finding the values
of uncertain multipliers. A comparative analysis of the results obtained using this standard method and the proposed
robust methods shows the superiority of the latter.

Keywords: decentralized control, decomposition, robustness, structural disturbances.



