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OBIIASA XAPAKTEPUCTUKA PABOTbBI
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Heas padorel — mnoctpoeHue MPC-perymaropoB u HEMPOPETyIATOPOB,
BBIYHCIISIONMINX ~ 3HAYCHUS  I[CHTPATU30BAHHBIX WA  JICHEHTPATH30BAaHHBIX
OTPAaHUYCHHBIX CTAOWIM3UPYIONUX OOpPaTHBIX CBSI3€H JUIsI paccMaTPUBAEMBIX
TPYII CUCTEM yTPABIICHUS.

O0beKTOM MCCIIe0BAHMS SIBISIIOTCS TPYIIIBI B3aUMOCBSI3aHHBIX JIMHEHHBIX
JUCKPETHBIX CHUCTEM YIPABJICHHS W CBS3aHHBIE C HUMH 33/a4d CTaOWIM3alid
OTpaHUYCHHBIMU OOPATHBIMU CBS3SIMHU.

Metoasl ucciaenoBaHusi: B paboTe UCHOJIB3YIOTCS METOJIBl TEOPUU
YCTOWYUBOCTU M CTaOWJIM3allMM JABWKCHUN JTMHAMHYECKHX OOBEKTOB, METOJbI
ONTHUMM3AIMA M ONTHUMAJIBHOIO YMPABICHUS, METOJbl TEOPUM YIMPABICHUS C
IPOTHO3UPYIOIIECH MOJIEITBI0, METO/IBI YITPABJICHUS B PEXKUME peaTbHOTO BPEMECHH U
TEOpHUs UCKYCCTBEHHBIX HEHPOHHBIX CETCH.

Pe3yabTatamu padoThI SIBJISTFOTCS aITOPUTMBI MTOCTPOCHUS
IIEHTPATM30BAHHBIX M JICIICHTPAIM30BAHHBIX OTPAaHUYCHHBIX OOPATHBIX CBS3U
JBYMS TTOAXOAaMH: Ha OCHOBE METOJOB TEOPUH YIPABIICHHSI TIO TIPOTHO3UPYIOMIEH
moaenu (MPC), xkoropeie mpearnonaraloT pelieHue CHelHaIbHBIX — 3ajJad
ONTHMAJIBHOT'O YIIPABJICHUS B PEKUME PEaTbHOTO BPEMEHHU, U C MCIOJIb30BAaHUEM
UCKYCCTBEHHBIX HEHPOHHBIX CETEH, KOTOpbIE MPUMEHSIOTCS JIJISl almpOKCUMAIIUN
MPC-perynaropa u obecrieunBaoT OBICTPOE BBIUYMCICHUE TPEOYyeMBbIX 3HAUCHUU
CTAOMIIM3UPYIOIIUX OOpaTHBIX CBA3EH B pealbHOM BpeMeHH. D(HPEKTUBHOCTH
AITOPUTMOB JIEMOHCTPUPYETCS YUCIEHHBIMU SKCIIEPUMEHTAMHU.
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Mbsta padorsl — nabygoBa MPC-parynsrapay 1 Helpaparynstapay, sKis
BBIPAOJISIIONG 3HAYIHHI I[PHTpaTi3aBaHbIX a00 JPIPHTpali3aBaHbIX aOMeXaBaHBIX
CTaOUTI3alBIMHBIX PAryJIATapay s pas3riisaly rpymnaBbiX CICTAM KipaBaHHS.



A0'exkTaM aacjiefaBaHHsI JBIIUIOMHAN TIpallbl 3'SyJIsfolIa JiHeHHbIS JbIC-
KpETHbIE CICTAMBI 1 3BsI3aHblA 3 1M1 3ajaybl CTa0LII3albll  aOMexaBaHbIMI
3BapOTHBIMI CYBSA3SIMI.

Mertaapl JgacienaBaHHsi: y Tpaibl BBIKAPHICTOYBAIOIA METAJbl TIOPHI
ycroitniBacii 1 crabinizalbli pyXaHbIX IbIHAMIUYHBIX a0'eKTay, MeTaIbl anThIMi3allbli
1 anThIMaJIbHara KipaBaHHs, METaJlbl T3OPbIl KIpaBaHHS 3 MParHo3Hail MaadJulio,
MeTaabl KipaBaHHSA ¥ pPIKBIME plrajbHAra 4acy i TIOPbIl MacTalKiX HEWPOHHBIX
CeTakK.

Boiniki mpaunbl — T19Ta  anrapbITMbl  NaOy[OBBI IPHTpaNi3aBaHbIX 1
JIPHTpATI3aBaHbIX a0MEeXaBaHbIX 3BapPOTHBIX CYBA3SY JBYXMSICIIOBBIX IMaji'e3/1ay:
Ha aCHOBE MeETajay TI0pPhIl KipaBaHHS mna mparfHo3yroubix Mampiaax (MPC), sxis
JIAIyCKAalollb palIdHHE CHEIbIUIbHBIX 3a/1a4 anThiIMajbHara KipaBaHHs ¥ paajibHbIM
yace 1 Ipbl BBIKAPHICTAHHI HEHPOHHBIX CETAaK MpbIMSHSAELLA AJI arpakciMalbli
MPC-parynsitapa 1 3absicnieuBae XyTKae BbUIIYDIHHE HEAOXOMHBIX 3HAUYIHHSY
CTaOUII3aBaJbHBIX alpallOyHbIX CBs3ed y plalbHbIM 4Yace. (eKTbIyHaCIb
anrapbITMay J3MaHCTPYeIa YbICIEHHBIMI SKCTIEPBIMEHTaMI.
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The Purpose of this research is to construct MPC regulators and
neurocontrollers that calculate the values of centralized or decentralized limited
stabilizing feedbacks for the considered groups of control systems.

The Object of the research the object of the research of the thesis are linear
discrete systems and related stabilization problems with limited feedbacks.

The Methods of the research uses the theory of stability and stabilization of
movements of dynamic objects, methods of optimization and optimal control,
methods of control theory with a predictive model, methods of control in real time
and the theory of artificial neural networks.

The results of the work are algorithms for constructing centralized and
decentralized bounded feedbacks in two approaches: based on the methods of
predictive model control theory (MPC), which involve solving special problems of
optimal control in real time, and using artificial neural networks, which are used to
approximate the MPC controller and provide fast calculation of the required values



of stabilizing feedbacks in real time. The effectiveness of the algorithms is
demonstrated by numerical experiments.



