AHoTauig go kypcy «MogentoBaHHA ANHAMIYHUX CUCTEM»
Buknapauy: Oapakos [.C.

OcHoBHa yBara B LbOMY KypCi 30CcepekeHa Ha OrnucCi CKNnagHUX CUCTEM LUNAXOM
3MEHLUEHHS PO3MIPHOCTI Ta AUHaMIYHOro MogentoBaHHA cuctem. OHaK rofloBHOK METOH
GaraTbOX CUCTEM € 3OaTHICTb aKTUBHO MaHinynBaTU CBOEK MOBEAIHKOK ANA AaHol
iHXKeHepHOT MeTu. BMBYEHHS Ta npakTuka MaHinynBaHHA AWHAMIYHUMUKM CUCTEMaMU
LMPOKO BiOME HAK Teopis ynpasriHHSA, | LUe O4He 3 HaWyCrilWHIMX HanpaMKIB Ha MeXi
npuKNagHol MaTeMaTukn, isnku Ta NPaKTUYHOI iHxXeHepil. Teopisa ynpasBniHHS HeBig4iNbHa
BiJy HAYKW NMPO AaHi, OCKiNbKM BOHA CMPAETLCS Ha BUMIPIOBaAHHSA AAT4MKIB (4aHi), OTpMMaHi
Bi cucteMmn Ons AOCArHeHHs 3agaHol meTu. Hacnpasai Teopis ynpaBniHHS Mae crnpasy 3
OKUBUMU OaAHUMMU», OCKINIbKM X yChillHe 3acCTOCyBaHHA MOAMIKye OMHAMIKy CUCTEMMW,
3MiHIOKYM TUM CaMUM XapaKTepUCTUKM BUMIpIOBaHb. Teopis ynpaBniHHS 3MyLIYye CTYAEHTIB
NPOTUCTOSATM peanbHOCTI, OCKINbKM NepPeBIPSAITLCA CIPOLLEHHSA NPUNYLLEHb Ta HAabNMKEeHHS
mMopernen. Teopisa ynpaBniHHA gonomorna copMyBaTM CyYaCHUM TEXHOSOrYHUA Ta
npomucriosmn nangwadT. MNMpuknagis 6e3niy, BKNOYaKYN KPYi3-KOHTPOSb Y aBTOMOGINsX,
KOHTPOSIb MOJSIOXEHHA B OyaiBenbHoMy o6riagHaHHI, aBTOMaTU4YHI NiNOTUM B NiTakax,
NPOMUCIOBa aBTOMaTM3aLid, MapLupyTM3auia nakeTiB B IHTEPHETI, KOMepLinHi cuctemu
BEHTUNALIT Ta OXONOLKEHHS onaneHHs, ctabinisauia pakeT i PID-koHTponb TemnepaTypu Ta
TUCKY B Cy4aCHUX ecnpeco-malunHax, Wwob HassaTu nuwe aedki 3 6araTbox 3aCTOCYBaHb.
3BOPOTHOrO 3B’SI3KY, MOTMBOBAHWA MNPaKTUYHUMKU peanbHuMn npobnemamn. binbwa
YyacTuHa Teopil byae po3pobneHa ans MiHinHKMX cuctem, e icHye 6eanivy NoTY)XHUX MeToaiB.
MoTim us Teopia Oyge NpoOAEMOHCTPOBaHa Ha MPOCTMX Ta IHTYITUBHO 3pO3yMinnMx
npuknagax, Takmx sik po3pobka Kpyi3HOro KoHTponepa Ans asTomobing abo crabinisadis
nepeBepHyTOro MadaTHUKa Ha pyLUinHOMY Bi3KY.

Dynamical Systems Modeling

The focus of this course has largely been on characterizing complex systems through
dimensionality reduction and dynamical systems modeling. However, an overarching goal
for many systems is the ability to actively manipulate their behavior for a given engineering
objective. The study and practice of manipulating dynamical systems is broadly known as
control theory, and it is one of the most successful fields at the interface of applied
mathematics, physics and practical engineering. Control theory is inseparable from data
science, as it relies on sensor measurements (data) obtained from a system to achieve a
given objective. In fact, control theory deals with "living data", as successful application
modifies the dynamics of the system, thus changing the characteristics of the
measurements. Control theory forces the students to confront reality, as simplifying
assumptions and model approximations are tested. Control theory has helped shape the
modern technological and industrial landscape. Examples abound, including cruise control
in automobiles, position control in construction equipment, fly-by-wire autopilots in aircratft,
industrial automation, packet routing in the internet, commercial heating ventilation and
cooling systems, stabilization of rockets, and PID temperature and pressure control in



modern espresso machines, to name only a few of the many applications. The goal of this
course is to build intuition for how and when to use feedback control, motivated by practical
real-world challenges. Most of the theory will be developed for linear systems, where a
wealth of powerful techniques exist. This theory will then be demonstrated on simple and
intuitive examples, such as to develop a cruise controller for an automobile or stabilize an
inverted pendulum on a moving cart.



