[JomaluHee 3agaHue 3. Actatuueckunt MPC-perynatop ¢ orpaHuyeHnem

Yacrb 1. lNporHos

1.

Ha ocHoBe cBOel UCXO4HOWM MOAENN MOCTPOUTb AMCKPETHYIO MOAENb B MPOCTPAHCTBE COCTOAHUSA B
npupaweHnsx — matpuusl A, B, C c uepToi.
MocTponTb peakumto Ha e AMHUYHbIA CKAYOK MOAENM B NPUpPaLLEHUAX NO dopmyne
Z=Lpy + Mv

a. obpatnute BHUMaHWE, YTO EANHUYHDBIN CKAYOK B NpUpaLLeHnax byaeT BbIrNAL4eTb MHaYe

b. o6patnte BHUMaHWe Ha POPMMPOBaAHNE BEKTOPA HAYaNbHbIX YC0BUI Dy,
B3aTb M3 npeablAywero 3aAaHMA MPOTrHO3HYIO PeaKkUMI0 Ha CKAYoK MO WMCXOAHOW Mozenw
y = Lxy + MU v cpasHuUTb ero ¢ Z. UcnpaBuTtb ownMbKu, ecnm coBnageHuns He noayumMnoch.

YacTb 2. ActaTyeckoe ynpasieHue 6e3 orpaHMyeHui

1.

CmoaenupoBaTb paboTy 3aMKHYTOWN cUCTeMbI C acTaTudeckum MPC-perynaTopom.
Mogenb npouecca oCTaBUTb UCXOAHYIO, @ B KauecTBe NporHo3Hoit mogenn MPC-perynartopa
MCNOoNb30BaTb MoAe b B NpUpaLleHuaX.
[na pacyeTa ONTMManbHOO yNpaBAeHUA B MPUPALLEHMAX MCNOb30BaTb PyHKLMIO mpc_controller n3
npegblaywero A3.
MPUHATL, YTO Ha KaXKAOM LUare TEKyLlee COCTOAHME 0ObEKTA Xj, M3BECTHO (Ha Kaxaom Lware 6paTb
ero n3 mogenu npouecca). lMpoaymatb, Kakasa HyKHa UHGopmaLus, YTobbl NO X} GoOpPMUPOBaTH Py
Y6eaunTbca, YTO B 3aMKHYTON CUCTEME OTCYTCTBYET CTaTUYECKas oLnbKa.
N3yunTtb KOMNpomucc mexay wipadom 3a ynpasieHue n Wwipadom 3a OTKAOHEHWE OT YCTABKM,
U3MeHAA AnaroHasbHble afiemeHTbl matpuy, Q, R.

YacTb 3. AcTaTMyecKoe ynpasaeHue C orpaHMuYeHnAMMU

1.

Ona oTnagku peanusoBaTb GYHKUMIO Mpc_quadprog, KOTopas pellaeT 3ajady KBaApaTUYHOrO
NPOrpammmnpoBaHMA € NomolLblo GyHKUMM MaTtnaba quadprog, Ho 6e3 orpaHuueHmit. B utore
NONYYUTCA NOJHbIV 3KBUBANEHT mpc_controller, Ha KOTOPOM MOXHO NPOBEPUTL pacyeT maTpuubl H
n BekTopa f.

3aKOMMEHTMPOBaTb B NPeAblAyLLei YacTh 3a4aHWA Ko, BbidblBatowmii mpc_controller u BcTaBuThb
BbI30B mMpc_quadprog. Y6eauTbca, YTO NepexoHble NPoLEecchl NOJIHOCTbIO COBMNAAALOT.

Hanwucatb ¢yHKUMIO mpc_constrained, KOTopas peluaeT 3afady C OrpaHUYEHWUAMM Ha yNpaBasatoLLee
BO3JENCTBME, €ro MnpupaLlleHne W peryimpyemyto  BeUUYMHY. PekomeHayeTca [no6aBnaTb
OrpaHuYeH1A NOoYepPeHO 1 NPOBEPATb

NosobpaTb HauanbHble ycnosua u/uan matpuubl Q, R Tak, 4Tobbl NMPOUANIOCTPUPOBATL y4eT
OrpaHuYeHuin B NepexoHOM NPOLLECCE B 3aMKHYTOM cUCTEME.

Bonpocbl K 3awure

1.

AcTaTtnyeckuit MPC-perynstop

a. PyHKUMOHaN KayecTBa C NPUPALLEHUAMM YNPABAAIOLMX BO3AENCTBUIA.

b. B yem pasHuuUa No cpaBHeHWIO C Ha30BbIM PEFYAATOPOM C TOYKM 3PEHUA MOCTaBAEHHOWM
3afaum ynpasneHus? Npaduueckaa nHTepnpeTauma Kputepumsa

i. [nA TpaeKTopun peryimpyemon BeNMUYNHDI.
ii. [nA TpaeKTopun ynpasneHuma.

c. MoAcHuTb cmbicn maTtpuy, R, Q B HOBOM dYHKLUMOHaNe KayecTBa.

Kakune 3HaYeHnA NPUHUMALOT Caraemble KPUTEPUA YNpPaBAEHUA MO OKOHYaHUM NEPEXOAHOTO
npouecca Ana «HOBOFO» U «CTapOro» Kputepma?

e. [epeBog nporHo3sumpytouLeit mogenm K dopme B NPUPALLEHUAX. 3a4EM HYKHO NEPexoauTb K
MOZENN B NPUpPaLLEHMAX YNPaBAEHUA? YpaBHEHNE CUCTEMBI A1 HOBOFO BEKTOPA COCTOAHMA.
Moyemy HyXHO BBOAMTb HOBbLIA BEKTOP COCTOAHMA? BblBOA pasmepHOCTEN BEKTOPOB U
MaTpuL, HOBOM MoAeNu.



f. PeweHve ontTUManbHOM 3agaun. Kak Ha nNpakTUKe BOCMO/Ib30BATbLCA pPeLleHUEM
ONTMMaNbHOM 33434M YNPaB/EHUA, T.€. YTO B UTOFe NOAATb HA BXOL OObEKTA ynpaBieHus?
g. OnTMMmanbHOe ynpaB/ieHWe acTaTUYECKOM 33[a4M 3aBMCUT OT TEKYLLLEro 3HAaYeHUA BeKTOopa
COCTOAHMA HOBOrO BMAA Pi. Kak No AaHHbIM M3MepeHUA OUEeHUBATb TeKyllee 3HavyeHue
BEKTOPA COCTOAHWUA HOBOTO BUAA?
2. MPC-perynatop c orpaHM4eHNAMMU
a. @yHKumoHan kavectea MPC c orpaHMyeHMAMM.
i. Buabl orpaHUYEHU.
ii. Buyem pasHMUa MeXAYy OrpaHUYEHUAMMN U WITpadamm?
b. ®opmanbHaa NOCTaHOBKA 33434M KBAAPATUYHOrO NPOrPamMMUPOBAHUA.
3a/laya BOCCTAHOBAEHUS perpeccum ¢ orpaHudeHuammn (MMHK ¢ orpaHuyeHuamu).
OnTUmManbHoe 1 cybonTMmanbHoe peLleHue.
d. CsegeHue 334241 ONTMMAJIBHOTO YPABAEHMA K 3aZa4e KBAaPAaTUYHOIO NPOrpamMmmMmnpoBaHma
i. 3anucb ¢yHKUMOHaNA
ii. 3anucb orpaHMYEHU BCeX TUMOB
e. KaKkue 3HaueHunAa NPUHMMALOT C/laraemble KpUTepus ynpasieHmUa No OKOHYAHUKN NepexoaHOro
npouecca? Kak Ha 3TM 3HaYeHUA MOTYT NOBJIUATb OFrPaHUYeHnA?



