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Pedepar

Marucrepckass nuccepranusi, /0 crpanun, 21 pucynok, 33 ucroyHuka, 71
dbopmyna.

VIIPABJIEHHME C ITPOI'HO3UPVIOIIEN MOJIEJIBIO, OIITUMAJILHOE
YIIPABJIEHUE, OBPATHASA CBA3b, CUHTE3 CUCTEM VIIPABJIEHUA,
MHOI'OITAPAMETPUYECKOE ITPOIPAMMUPOBAHUE, KPUTUYECKAA
OBJIACTb, KIIACCUOUKAILIMS, KIIACTEPHBII AHAJIN3

Obvexm ucciedosanuss — JUHEHHBIC CTAllUOHAPHBIE CHUCTEMBI YIPABJICHUS C
OrpaHUYCHUSIMU Ha (ha30BbIC M YIPABISAIOIIME MEPEMEHHBIC M CBS3aHHBIC C HUMU
3aJlayu ONTUMAJIBHOTO YIPABJICHUS U CTAOWIIU3AIIUH.

Lenv pabomer — 00bETUHUTD UACH MOAXOA0B MO ONTUMAILHOMY YIPABIICHUIO
B PCAJIbHOM BPEMEHHU W YMPABICHUIO C MPOTHO3UPYIOIICH MOJENBIO C METOJaMHU
aHaIM3a JaHHBIX JUISl TOCTPOCHUS CyOONTUMAIBHBIX U CTA0OMIM3UPYIOIINX 0OPaTHBIX
CBsI3€H B KJIACCUYECKUX MOCTAHOBKAX PACCMaTPUBAEMBIX MPOOIIEM.

Memoowi uccnedosarnus — METOJIbI YIPABJICHUS C IPOTHOZUPYIOIIEH MOJIEIBIO,
METO/Ibl ONITUMAJIBHOTO YITPABJICHUS, METO/IbI ONITUMU3AIUY, AaHAIIU3 TAHHBIX.

Pezynomam — anroputM nocTpoeHus CyOONTUMAIbHBIX 00pAaTHBIX CBSI3EH s
JIBYX 3aJ71a4 ONTUMAJILHOTO YIPaBJICHUS JMHEHHBIMU CUCTEMAMU C OTPAaHUUYCHUSMU U
CTAOMJIM3HUPYIOMICH OOpaTHOM CBS3M 10 METOJY YIPABJICHHUS C MPOTHO3UPYIOIICH
MOJICNIBIO JIJISl JIMHEWHOW CHUCTEMBI C OTPAaHMYCHUSMH Ha OCHOBE METOJIa OTOPHBIX
BEKTOPOB, MO3BOJISIONIUN MOTYYUTh KyCOUHO-a(PUHHYIO OOpaTHYIO CBSI3b B SIBHOM
BUJIE C YKa3aHueM (MpuOJIMKEeHHO) obactel ee ahPUHHOCTU U HACKIIIICHHUS.

Obnacms npumereHus — Ka4eCTBEHHAs! U KOHCTPYKTUBHAS TEOPUsI YIIPABJICHHUS,
TEOpUsl YNpaBICHHWS HA OCHOBE JaHHBIX, MPAKTUUECKHE 3aJlaydl yIpPaBJICHUS
MIPOU3BOICTBEHHBIMH, IKOHOMHUYECKUMU, OMOJIOTHYECKUMU MPOIECCAMH, K KOTOPHIM
MPUMEHUMBI METOJbI YIIPABJICHUS C MPOTHO3UPYIOMIEH MOJEIbI0, TAaKUMH Kak
XUMUYECKUE TIPOM3BOJICTBA, DHEPTeTUUYECKHE KOMIUICKChI, MEXaHWKa TIOJIeTa,
yIpaBjieHre OCCIMIIOTHBIMUA TPAHCTIOPTHBIMU CPEICTBAMU, ONITUMHU3AIUS TOPTQEei
IIEHHBIX OyMmar, JMHAMUKA dUIEMUH.



Abstract

Master’s thesis, 70 pages, 21 pictures, 33 references, 71 formulas.

MODEL PREDICTIVE CONTROL, OPTIMAL CONTROL, OPTIMAL
FEEDBACK, SYNTHESIS OF CONTROL SYSTEMS, MULTIPARAMETRIC
PROGRAMMING, CRITICAL REGION, CLASSIFICATION, SUPPORT VECTOR
MACHINE

Object of research — linear stationary control systems with restrictions on phase
and control variables and related problems of optimal control and stabilization.

Research goal — combine the ideas of approaches for real-time optimal control
and control with a predictive model with data analysis methods for constructing
suboptimal and stabilizing feedbacks in classical formulations of the problems
considered.

Research methods — model predictive control methods, methods of optimal
control, optimization methods, data analysis.

Result — an algorithm for constructing suboptimal feedbacks for two problems
of optimal control of linear systems with constraints and stabilizing feedback according
to the control method with a predictive model for a linear system with constraints based
on the support vector machine method, which allows obtaining piecewise-affine
feedback in explicit form with an indication of (approximately) areas of affinity and
saturation

Application field — high-quality and constructive control theory, data-based
control theory, practical problems of managing production, economic, and biological
processes, to which control methods with a predictive model are applicable, such as
chemical production, energy systems, flight mechanics, control of unmanned vehicles,
optimization of valuable portfolios papers, the dynamics of epidemics.



