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PE®EPAT

Huninomnas padora, 49 c., 26 puc., 4 UCTOUYHHUKA.

KaroueBbie ciaoBa: JIMHEMHAS CHUCTEMA, OIITUMAJIBHOE
VIIPABJIEHUE, OI'PAHMUYEHHBIE BO3MVYIIEHUSA, TAPAHTUPYIOILIAA
ITPOTPAMMA, CTPATET' 1A YIIPABJIEHIM S, MHOXXECTBO 3AMbBIKAHUM A,
VUYACTKHU JIMHEMHOCTU, POBACTHOE MPC.

OO0beKT MCCJIeOBAHUA: JUHEHHAs  JAUHAMHUYecKas CHUCTeMa C
OTPAaHUYCHHBIMH BO3MYIIEHUSIMH, JJIsI KOTOPOM HEOOXOIMMO pa3paborarh U
peanu3oBaTh METO/IbI ONITUMAILHOTO ypasieHus. MccnenoBanre BKIOYaeT B ce0s
aHalM3 W pa3pabOTKy MaTeMaTH4YeCKUX MOJENel, ONUCHIBAIOIIUX TOBEIACHUE
CHUCTEeMBI, a Takke pa3paboTKy aJIrOpUTMOB JUIS HAXOXKJICHHUS ONTHMAJIbHBIX
YIPaBIAIOIINX BO3IEUCTBUN.

eab wuccaexoBanusi: pa3padoTarh CIOCOOBI HAXOXJICHUS ONTUMAIHHOTO
yOpaBi€HUs I MHUHUMHU3AIUA KPUTEPHUS KauecTBAa JWHAMUYECKONH CHUCTEMBI.
[IpuBenenne cucTeMbl K 3ajadye€ JUHEWHOTO MPOrPAMMHUPOBAHUS, a TaKkKe
BHE/IPEHUE YIIPABIICHUS 110 MPOTHO3UPYIOLIECH MOJICIIH.

MeTonbl uccjaeI0BaAHMS: METOJ JMHEHHOIO MPOrpPaMMHUPOBAHUS, aHAIU3
YyBCTBUTEJIBHOCTH, YIIPABJICHUE MO MPOTHO3UYIOIICH MOAEIH.

IMonyyeHHsble pe3yabTaTbl U MX HOBU3HA: ObUIM MCCIICIOBAHBI Pa3IMYHbBIC
MOAXOJbl HAXOXKACHUS ONTHUMAJbHOTO YIPABIEHHUS, BKIIOYAs HCMIOJIb30BaHUE
MPC, a Takxe TpOBEJCHBI YNCICHHBIE IKCTIEPUMEHTHI.

ObsacTb BO3MOXKHOTO MNPAKTHYECKOr0 TMPUMEHeHusi: B pa3nuuHbIxX
00acTIX, TaKuX Kak aBHAIUA(ONTUMU3ALIUS ~ TPACKTOPUU 1oJjeTa),
MPOMBIIIJICHHOCTH(ONITUMH3AIMS  PA3JIUYHBIX TEXHOJIOTHYECKUX  ITPOIIECCOB),
AKOHOMUKA(YTIPABICHUE WHBECTUITMOHHBIM MTOpThenem)



PO®EPAT

JpimiomHuast padota, 49 c., 26 mai., 4 KpbIHIIbI.

KmouaBeist  caosbi:  JIIHIMHASL  CICTAOMA, AIITBIMAJIBHAE
KIPABAHHE, ABMEXXABAHBIS Y3/3ESIHHI, TAPAHTVIOUAS [TPATPAMA,
CTPATOI'TA KIPABAHHA, MHOXHACIb 3AMBIKAHHS, VYYACTKI
JIHIMHACLII, POBACTHAE MPC.

A0’eKkT nacielaBaHHA: JiHEWHas JblHaMIYHas CiCTAMa 3 aOMeKaBaHbIMI
V3a3esaHHsAMI, IS sIKOW HeaOXoIHa pacmpariaBailb 1 pdajizaBallb METaJbl
anThIMalibHara KipaBaHHs. JlacimegaBaHHe YKirouae y csi0€ aHali3 1 pacopanoykKy
MaTAMAaTbIYHBIX MaJJsAy, sKis amiCcBalollb MMAaBOA3IHBI CICTAMBI, a TaKcama
pacmparioyky — anrapbITMay JUIsi  3HAXOMKAaHHSA  anThIMAJIBHBIX  KIPYHOUBIX
Y3IA3ESTHHAY.

Lphab paciaemaBaHHs: pacrpanaBallb criocaObl 3HaXOMKAHHS anThIMajbHAra
KipaBaHHS JUId  MIHIMI3albll  KPBITAPBIS  sSKacli JblHAMIYHAil  CICTIMBIL
[IpeiBsiA3eHHE CIiCTOMBI 1@ 3a7adybl JIIHCHHAra mparpaMaBaHHsS, a TakKcama
YyKapaHeHHE KipaBaHHS Ia MparHasyrodai Maadiii.

Mertaabl JgacienaBaHHsl: MeETaj JIIHEWHAara mparpaMaBaHHs, aHali3
aJ4yBaJbHACIIl, KipaBaHHE Ia MparHasyroyai Maadiii.

ATpbIMaHbIsl BBIHIKI i iX HaBi3Ha: ObLIl JgaciemaBaHbl PO3HBIA I1aJIBIXOBI
3HAXO/DKAHHS anThIMaJlbHara KipaBaHHS, YKJIIOUaro4bl BbIKapbicTanHe MPC, a
TaKcama MpaBe3eHbI JT1KaBbIsl YKCIIEPHIMEHTHI.

Bobnacup MarybiMara nmpakThblYHAra nNpbIMAHEHHSI: Y PO3HBIX rajiHax,
Takix SK aBiAlbIA  (anThIMI3alblsl TPACKTOPHIl MaN€Ty), IMpPaMbICIOBACIh
(anTeIMI3aIbls  PO3HBIX TOXHAJNATIYHBIX —TIpamdcay), HJKaHOMika (KipaBaHHE
IHBECTBILBIHBIM MAPTHETIEM).



ANNOTATION

Degree thesis, 49 p., 26 fig., 4 sources

Keywords: LINEAR SYSTEM, OPTIMAL CONTROL, BOUNDED
DISTURBANCES, GUARANTEEING PROGRAM, CONTROL STRATEGY,
CLOSURE SET, PIECES OF LINEARITY, ROBUST MPC.

Object of research: a linear dynamic system with bounded disturbances, for
which it is necessary to develop and implement methods of optimal control. The
research includes the analysis and development of mathematical models describing
the behavior of the system, as well as the development of algorithms for finding
optimal control actions.

Purpose of research: to develop methods for finding optimal control to
minimize the quality criterion of a dynamic system. Transforming the system into a
linear programming problem, as well as implementing model predictive control.

Research methods: linear programming method, sensitivity analysis, model
predictive control.

Obtained results and their novelty: various approaches to finding optimal
control were investigated, including the use of MPC, and numerical experiments
were conducted.

Area of possible practical application: in various fields such as aviation
(optimization of flight trajectory), industry (optimization of various technological
processes), and economics (management of investment portfolios).



