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Texur-rxa,'tr( xyfi e,'repd
aBTOMaTTaHAbrpy

AatoMattra[nq rexHI-rqecKtx crcreM
Automation of Technical Systems

5 T1p,ri rexxxxanu6 o6rercri,repai aBroMarraHAhrpy xyiie,repiH xacay
a4icrepi oKbrrbrJraAr,r. EacKapy xyfienepir cuure:aey,uirt
npuuulrnrepi MeH MareMatt-rKalrlurx aaicrepi- MareMarrKzlJtbtK
uo4e,rlepin Kypyabr aB r oMarra Htrbrp). coHnaii-aK ecenrey
TexHrKacbr K.!?anaapblH nafiranaHa oruputn xy e,repaiH auzurN:
xeHe crrHTe3 eaicrepi r<apacrupruragr,r. TexuuxzurbrK xeHe
Ml.lKpoapoueccop,rbr( 6arAaprallaru( KypanAaplbt KorAaEErn
o6terrilepaiq ,q HaMuxaJrlr( racuerrepin 3eprrey MeH xyfielepin
Kl?y ayrrar brHlar br rbrJrblM MeH r exH[KaHbr H naMybt veu o;r epicrepi
(apacTr,r Pbrn aabr .

ll3)rarorc, Meroar,r co3AaHxfl cl,rcreM aBToMaru3au[F pau[qHbrMx
TexHrqecK{M}l o6rerraur-r. Pacclrarprearotctr npnHrlr{nH ri
MaTeMaTLqecKI-Ie MeTOALI CUHTe3a CUCTeM ynpaBJIeHXr, MeTOAbI

aBToMarxtauxx nocrpoeHx, Ma'revarHqecKt{x Morenei, a ralol(e
aHuLJl[3a! c[HTe3a cEcTeM c tcnoJIL3oBaHIeM CpeacTB

Bbl,txc,,r[TerbHofi rexaru<lr. PaccuarpflBaorct reHAeHuur pa3BtrrlrJl

Csr3srxrsrK aorouarru 6ac6apy
xyie,repi ui q reopmcrr,
Ee[crrsuxrsr(
aBToMarraH,rtbrpLllrFhrH 6acKapy
xyfi e,repi xiq reopurcr/
Teopur nxHeiuhrx clcreM
aBTOMaTr.rqecKoro ynPaBreHxr,
Teopur HenulefiHbtx clcreM
aBTOMaT[trecKoro ynpaeleunr./
Theory of linear automatic systerns,
Theory of nonlinear automatic
systems,
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HayKH 11 TexHrlKfl a O6nacTu H3yqeHx, axHaMurrecKux caoicTB
o6beKToB u nocTpoeHr4 cllcTeM aBToMar 3aUHr c npxMeHeHIleM
rexHyqecxfix s nporpaMMshtx cp€IcTB M{rponpoueccopHofi
TEXHIIKI-I.

The methods of creation automation systems by various technical
objects are studied. The principles and mathematical methods of
synthesis of control systems, the methods of aulomating the
construction of mathematical models, so the analysis and synthesis of
systems using computer facilities are considered. The trends in th€
development of science and technology in the study of the dynamic
properties of objects and the construction of systems automation with
the use of modem technical and software means of microprocessor
technology are considered.

Tauaa ooublllllla KoMtlofl / KoMuoueHrur rro esr6o /o tional Com oncnts
2 EN TK

EA KB
BD EC

EacKapy xyierepiH MoAenbAey
Moaer upoaaHue crcreM ynpaBreHx,
Modeling of control systems

5 XyIeHi ruoaeruey ryciHiri, reci,raep r,racclSflKaurrcbt xeHe
uoaeruaey aaicrepi :eprrereai. Xyfienepai uoae,ruaeyai4, xyf,exi4
xyMbrc icrey npouecrepiH Qopua,rx:aqurrayaut{ xeHe
a-nroprruaeyiniq MareMarlKarHK cxeMaJrapu (apacrbtphlraALr.
Opryp,ri npouecrepaiu xyieaepix voaeluaey :eprrere,ai.
H:yrarcrcr nolJrrtle o Moaerxpoaaxxu crcreu, xlaccuQlrxaqua
no&xoaoB x MeroAoB MolenxpoBaHltr. PaccMarpxBarorc,
MareMarr{qecrre cxeMH MoAeJI}rpoBaHH, cacreM, Qopualusaunr I
aJropHTMg3auH, rrpoueccoB $yxruuonupoaaxu cficreM.
Hr5rvaorcr MoAen[poBaxxe cHcreM pa3rflr{Hblx rrpoqeccoa.
The concept of systems modeling, classification of approaches and
modeling methods are studied. Mathematical schemes of systems
modeling, formalization and algorithmization of systems firnctioning
processes are considered. Modeling ofsystems ofyarious processes is
studied.

Cu:urru( arrouarrur 6acxapy
xyfierepiHiu reoprrcu,
Eeficuturtux
aBToMarraHrbrpburrhll 6acKapy
xyfi e.nepi xi rr reopnrcs/
Teopur ,t,lHeFHr,tx clcreM
aBTOMaTXqeCKOTO yflpaBre Har,
Teopm xerrxefirux crcreM
aBToMarrgecKoro yapae rcunn/
Theory of linear aulomatic systems,
Theory of nonlinear automatic
syslems,

3 EN TK
6A KB
BD EC

Anrouarru K 6ac(apyAlr H po6acrbt(
xyfie,repi
Po6actxue crcreubr aBToMarrrqecxot-o
ynpaBJreHWr

Robust automatic control systems

-5 Anuqra.nuarau4srru 6ap xaraafiunna Syxrquoual.qaxarux
aaroMarraHlbtpbrn.ax 6ac4apy xyieciH KyparHH oAicrepi
reprrerin, o(ErJraar,r. AnrrKra,ruaraxnux nplepi, po6acru 6ac4apy
xyieciH (+?y [puH4inrepi KapacrapanblAbr. Po6acrLr
aBToMarrr,I HALIpstJlraa 6acrapy xyieai analu:aey xeu€ cllHTe3aey
alicrepi, xyfieuit po6acru oprsrqrur.nrrrur reprrereli.
Li:yrarorcr Memar,r nocrpoeH[, cucreM aBToMarrqecxoro
ynpaBneBrir, Qyxxur-rotxpyrorunx B ycnoaHrx HeonpeaereHHocrx.
Paccuarprlnarcrcr pa3JrlrqHr,re Bx.4t>r HeonpetrereHuocrei, nprjnurnEt
nocrpo€Hli, po6acrnux cncreM yrrpaBJ'leHllr. I4ccreAyror€, MeroALr
anallll:a H c[HTe3a po6acrnux clcreM aaroMar[qecrofo
yryaa,rexua, po6acrHar ycrofi.luBocrb cxcreM.

Clr:rrrru( arrouarru 6ac4apy
xyfi e,repi ri q reopu.rcu,
BeficussrrrsrI(
aBToMarraHAErpLtftrH 6acKapy
xyfi enepi ui 11 reopnrcr/
Teopm nHHefiHHx clcreM
aBTOMaTtrqeC KOrO ynpaBreHrr,
Teopm HenflHeFHLrx crcreM
aBToMarrqecxoro ytpaete tan/
Theory of linear automatic systems,
Theory of nonlinear automatic

!y!LeBs,
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Methods of constructing automation control systems operating under
unccrtainty are studied. Types of uncertainties, the principles of
building robust control systems are considered. Methods of analysis
and synthesis of robust systems, robust stability of systems are
researched.

4 KN TK
NA KB
PD EC

Mr.,Kponpoueccopn6rI( rcgpbrn Fb[n ap xaHe
xyfienep
MuxponpoueccopnLre ycrpoicrBa B

cllcTeMbt
Microprocessor devices and systems

5 naHHiH MaKcarbr - 3neKrpoHAbr( .uaryrxTepaeH 6acran
6araap,rauarauarrrH JrorrrirJlbrK xoHTponnepnepre aefiiHri
oxcpxecinrir ux$pnhr( rcfpbulbrJrapar,r( 3reMeHTrir 6aracrr uer
npNuurnrepi rypanhr 6iriuai Kirrrhrnracrbrpy. ouepracinrix
rioHrponnepnepairr Heri3ri xounoreurrepinir KypblnrHcbrMeH
raHbrcrbrpy. Eacrapy xyie,repirueri u u rpoxorrponnepnep MeH

MlrKpolpoueccopnapnbrri poJ'ri, MnKporoHTporrepnepMeH xyMbrc
icrey xe:iu,ueri arrnaparrlr( xeHe 6arnap,raua,ru( acnerrhepi xare
runrix xornau6arsr ecemepai Lueury :eprre.neai.
Ile,rto Aucqunr xsuuBrrerc, $opMl.rpoBarxe 3HaHui 06
3reMeHTHoil 6are l npuxqrnax npoMblLlueHHhrx 4lQpoarrx
ycTpoicrB or 3neKTpoHHbrx aarq[xoB, Ao nporpaMM xpyeMhrx
Jro .rgccKljx KoHTponnepoB. no3HaxoMmh c yclpoicTBoM ocHoBHbrx
y3noB rrpoMbrr[reHHbrx r(oHTponnepoB. l4:yvaercr ponb
MXKpOKOHTpOnnepOB l,, Mr-rKpOnpoUeCCOpOB B CllCTeMaX ynpaBneHXr,
annaparnbre x npofpaMMHhle acneKTbr [p[r pa6ore c

MUT(pOI(OHTpOnnepaMX, peueHfle THnoB6rx npHKfl aaHbrx 3a[ar.
The purpose ofthe discipline is to form knowledge abour the element
base and principles of industrial dighal devices - fiom eleclronic
sensors to programmable logic controllers, to introduce the device of
the main componen(s of industrial controllers. The role oI
m icrocontrollers and microprocessors in control systems. hardware
and software aspects when working with microcontollers, and the
solution of tpical applied problems are studied.

TexHHKanbrK xyfierepAi
aBroMaTTa H.aI,rpy/ AEToMarr3aux,
rexH[qecrllx cficreM/ Automation
ofTechnical Systems

5 KN TK
NA KB
PD EC

I,funerp up,re r re x xobaray xaxe 6acrapy
xyfieci
I,IErerp poBaHHbre crrcreMbl
npoexTHpoBaHfi , n ynpaBneHH,
Integrated d€sign and control systems

5 Earnaplaua-rexsrra,ruK xeurexgepiui4 Kypy npuxuunrepi,
6araapraua,ruK (aMraMacr,r3 ery xyiie,nepiu, coHLrMeH Karap
KoMnbmrepni( TexHI-rKaHEr, aKnaparrr,l xxHay xeHe oHAey
xyfielepix. xeurnhr xeHe exepxacinrir xeli.nepre apra,rral
xa6aurru mfi,uaraHy apKrrnr,r xo6aray xy LrcrapHH
aBroMarrau&rpy uoceaenepi (apacrLrpuraau. Annaparrbr(
Kypanaapbr{ TaH.,my- TexHoror[rJrhrK npoueccrepil xeHe
oHAipicrepiH aBroMarraHAhrpy ecenrepiq ue[y yuliH SCADA-
xyfie,repirit raHAay xaHe Kypy npuHurmepi :eprrenin
oxblTbura,{br.
PaccMa'Ip lcarorc, npnHuflflhr flocrpoeHxfl nporpaMMHo-
TexHrqecKrD( KoMrure(coB; aolpocLr aBToMaTx3aw[ npoeKlHblx

Texaaraau6 xyfie,rep4i
aBToMarran.46tpy/ ABToMar[3aur6
TexHr{qecKIrx c]rcreM/ Automation
ofTechnical Systems
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pa6or c l4cflonh3oBaHle npotpaMMHr,rx KoMIUIeKcoB, a TaKxe
allnapaaHHx cpeacTa BhtqxcJ,rITeJ'tbHoii TexHxKx, cxcTeM c6opa x
o6pa6or(H xHoopMauux, o6opyAoBaHxx J,IBC o6uero It
IIpoM br LrrJ'teHHofo Ha3HaqeHI-t{. H:yvatorcr Bonpoct t aur6opa
annaparHhrx cpe,qcrB, nocrpoeHu, t-i Bbt6opa SCADA-cxcreM npu
peuleHuu 3aAa9 aBToMaTI3auuu TexHoJ]oflrqecKr!x npoueccoB u
trpox3BoacTB.
The principles of constructing software and hardware complexes, the
issues ofautomating design work with the use ofsoftware systems, as

well as computer hardware, information collection and processing
systems, LAN equipment for general and industrial use are
considered. We study the issues of choosing hardware, building and
selecting SCADA-systems when solving problems of automation of
technological processes and production

2 ceuecrp /2 ceuecrp / Semester 2
)I(OO xonnosenri / BY3ogcxuii KoMnoHeHT / Universit com nent

6 Kn xooK
NA BK
PD UK

Eacrapy reopurcsruu4 egicrepi
Mero.qu reoplru ynpaBneHfi,
Methods of control theory

Y:iricci: xeHe axcKperri ya(hrr apanbtrhtHAa Ber(opnbtK-
MarpxuanH( MoAeJ,rbaep KeMeriMeH ryi xeqicrixreri .{rHaMrlxiulbr(
6acr<apy o6r,erri,repiH c{narray aAicrepi :eprre,reai. O6r,errinepai4
neri:ri (acuerrepiH xaHe onapAbt( BexropnH(-Marpxuarbt(
MoAenbAepi Heri3iHAe 6ac(apy xyfienepiH ranAay eAicrepi MeH

anropllrMAepi, coHAai-a( perreyruinep ueH 6a6rurayruurapven
6acKapy xyie,repiu cuHre3aeyait ::icrepi ruen anropr.irMnepi
(apacTr,rpburaabr.

l4:yrarcrcr crocobr,r on]/..aaP.ut ArHaMuyecxrx o6beKToB
yrpaBneHx, B flpocrpaHcrBc cocrorH ii c noMorrlbrc BeKTop o-
MaTpxgHr,rx Monenefi B HenpepbrBHoM lr lxcKpeTrroM BpeMeHx.
Paccuarpurarorcr MeroAbr lr artopnrMH aHaJlr3a ocHoBHhtx cBofrcrB
o6t el(-roB U cxcreM ynpaBreHrrr Ha ocHoBe nx BercropHo-MarpurtHr,rx
MoAe,lei, a Taxxe MeToAtr u anropl-rTMbr cuHTe3a cxcTeM
y[paBIeHn, c perynrTopaMx u Ha6,lroaaT€IrMx cocTorHrrr,
Methods lor describing dynamic control objects in the state space
with the vector-matrix models in continuous and discrete time are
studied. Methods and algorithms for analyzing the basic properties of
objects and control systems based on their vector-matrix models, also
methods and algorithms for the synthesis of conhol systems with

and state are observed

Crr:uxru( asrollarrur 6acrapy
xyfi e,repiHiE reopurcrr,
Eeiic613r,tKrhr(
aBToMarraHnbrpbrJ'lrhrH 6ac4apy
xyienepiuiq reopulcsr/
Teopra ruHeiiH6rx c[creM
aBTOMaTI-rq eC KOt-O ynpaBneHl{r,
Teoplu Henr-rHe fiHr,rx clcreM
aBToMarrqecroro ynpaelenrr/
Theory of linear automatic systems,
Theory ol nonlinear automatic
systems,

KTI )I{OOK
NA BK
PD UK

Eacr<apy xyierepAi4 u4euruQrraquaaay
eaicrepi
Mero,uu u4euru$uKauEx cucreM
ynpaBneHx,

ArubrK xeHe xa6btK ri:6errepaeri 6einapauerp,rir
rgenruQuraura,ray e,qicrepi, raxipa6eHi xocnapJray xeHe
uoAe,rrAi{ A}?brcrr,rFbrH 6araray elicrepi reprrene4i. Eac4apy
HbrcaHbr T).paJ,rH a(nap ahr xyfieney recingenelepi, couuueu

Cur:r,rrrur( aBToMar_rLr

xyierepixi4 reopurcu,
Eeficuer,rrn r(
aBTOMaTTaHAbIphtJrf hr H

6ac4apy

6ac(apy
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ldentification methods of control systems KaTap MaTeMaTlKanbtK MoaeJtb rypnept MeH KyphtnHMht, TecTTt K

cHfHarlap cHHTelaey. 6ara,,ra) nH{ e{ xahcbt aniciH ra}uay eric I epi
otbrrbrratH. Moae,ruaepai ecemey MeH reprrey aaicrepi rveu
a,rt oprrrvaepi. runr ix 6araapraualbrK Kypannap uen aaicreue,repai
ro,raauy aaicrepi (apacrbrphrraabr.
l4cc,reayrcrcr Meroabt HenapaMetpu,tecKoi r.rgelttQuraqtl n
pa3oMKHyTOM X 3aMl(HyTOM KOHTypaX, rltaHhpOBaHX' 3KCnepXMeHTa
L, oueHraBaHn! aAerBarHocru Motrenei. H3y,{alorc, noJlxolbr I(

cxcreMaru3auufi txQopuault o6 o6r,errax ynpaaneHxr, a mxxe K

esr6opy rax.nyvutero MeroAa oueHriaaHt,tr, aolxolbt x cxHTe3y
TecToBbrx cltf HruroB, cTpyrcrypbr r,r Bl{la MaTeMarr-tqecxrrx M oaene fi .

Paccuatpuaarorcr Meroabt r irJrroprrrMbr pacqera x rcc;r€aoBaHui
Mo,aerefi , u cnoJ'rb3oBaHu, Tr,trroBblx npor?aMMHr,x xHcTpyMeHToB
T METONUK.

The methods of nonparametric identification in open and closed
loops, planning an experiment and evaluating the adequacy of models
are investigated. Approaches to systematizing information about
control objects, as well as choosing the best estimation method,
synthesizing test signals, structure and type of mathematical models
are considered. The methods and algorithms for calculating and
researching models, and using standard software tools and techniques
are considered.

xyfi erepiuin reopurcur/
TeopNa ,'rxHeiiHbrx cncreM
aaToMaTllYec Koro ynpaareHxr,
Teopa-r HeJ,rliHefiHHx c[creM
aBToMarr-rqec(oro ynpaale ar-rr/
Theory oflinear automatic systems,
Theory of nonlinear automalic
systems,

Tarua 6oiir,rnrrra ronnorr / Koi.rnorrenrbr no s to ional Com ts
8 EN TK

EA KB
BD EC

ERP-xyf,enep
ERP-cucreulr
ERP-systems

5 Apxafiu 6ar4apraMaJrbtt1 KaMTauacbr3 ery ap4rrJlbt xocilopbrH
pecypcrapLrH o{TairaHnhrpyFa 6arurrra,rrax rot-}tcrHxa! (apxht
xeHe nepcoHalrabr{ HHTerpauxrnH( cTpaTerHrcbr oKblTbtraau.
Kacinopurrrrru on,ripicrix peclpcrzpbtH xocnapray. eHaipic
xocnaphrH oleparlari 6acrapy. xu:ver tarxxe,nepiu ecenxe irny
xeHe raJrAay, TexxltK,urbrK Khr3Mer Kgpcery xaHe xoqey (T(K)
sqici 4apacrsr ptrn agrr.
l4:yvaorcr crparerx, xlTerpaurx Jrot-l-tcrnKrl, $axaucoa u KanpoB,
opxeHTrpoBaHHiur Ha onTlMrBaur,[o pecy?coB np€Inp]txTn,
nocp€AcraaM c ne urilll l-13 r.tpoBaflHoro nporpaMMHoro o6ecneqeHfiq.
Paccuar;rteaorcr Bonpoc6t rulaHllpoBaHrr, flpol{3BoAcraeHHr,rx
pec)?coB npeanpr.rrx,r, oneparfiBHoro ynpaBJl€H[,
[por-r3BoacTaeHHbrM nnaHoM, J,qeTa r aHilrru3a pe3yJrbTaToB

AerrerhHocru, TexHlqec(oro oocryxxBaHx, r peMoHTa
o6opyaoaaxar (TOPO).
Plaming of production resources, operational management of the
production plan, accounting and analysis of performance results,
maintenance are studied,

lcxep,rir leri:aepi/
Ocxoau npeAnp u H ri n-r area tctaa,/
Business Basics
EarAapnaMalay rexro,rorurcu /
TexHororlr, npo rpau u npoaax r-r /
Programming technology

O EHy 708-03-21 Kara,ror 4Hculrnnr{H no o6pa3oBarenbHofi nporpauue. I4r4aaue rperre



9 6N TK
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H me,'uerrya,rAu 6ac4apy xyfie,repi /
Hrre,uerrya,ruusre cucrelru
ynpaarexNr /
Intelligent control systems

5 Texruxa.rsrK xyie,tep MeH fex8o,rlorltrjtbrK yaepicrep,ui 6acr<apy
yruiH rrHTerrexTyarabrK xyienep,ri xo6anay xeHe qpy
caJracr,rHAarht eaicr€pi 3eprreneri. 3urrrep,rir xyie,repai{ Heri:ri
ryp,repiniE xyuuc icrey npuauunrepi, xacaHnH HcipoHAtrK
xe.ri,repli oKbtrynbrH uerirri a,rroptru,aepi xa pacr upurla2sr.
Xacau.[r,r HefrpoHAbrK xerirepai exri:yni4 6arAapraMarblK xeHc
annaparrbrK aaicrepi xaxe afiKhrHcbr3 6acrapy a,rropuruaepi
KYpacTbrpbrnaaH.
hryvamrcr MeroaLI [poeKr[poBaHfi, x co3aaHlt,

HTCJ'rJlEXT)/anbHbIX CTCTCM INA YTIPABNEHI,, TEXHT'{ECXTMI,I
cflcreMaME fi TexHoJrofl.tilecKHMx npoueccaMH. Paccuarplaarcrcn
rrplrHuxnbr pa6ot.st ocxoanux rrrnoB xHTerneKryarbHbrx crcreM,
6a:oaure arroputllsr o6y,rexu-r lrcKyccraeHHbrx ueiponxux cere fi .

Pa:pa6arrrnaorcr nporpaMMHbre u annaparHr,te Meroabt peanH3aufl x
HcxyccrBeHHr,rx HeipoHnbrx cerefi x He,rerrxx anropltrMoa
ynpaBreHxr.
The m€thods of design and creation of int€lligent systems for the
control oftechnical systems and technological processes are studi€d.
The principles of operation of the main types of intelligent systems,
basic algorithms for leaming artificial neural networks are
considered. Software and hardware methods for impl€menting
anificial neural networks and ftzzy control algorithms are created.

Cu:urrruK anrouarru 6acrapy
xyfienepiHi ll reopurcbr,
Beficu:srrrur x
aBToMarmHnHpbrJrrsrH 6acr<apy
xyie,repiniu reopracel/
Teopur nxHeiHbrx crjcreM
aBTOMaTHqeCKOf O ynpaBIeHxr,
Teopl, He,,ruHeiHr,rx ct{creM
aBToMarxqec xoro ynpaale aurl
Theory of linear automatic systems,
Theory of nonlinear automatic
systems,

3 cenecr /3 ce / Semester 3
)l(OO xorrrnorerri / By3oBcKnE rounonenr / Univ com ent€rsl

l0 Kn xooK
NI BK
PD UK

Eeiicbr3btKt'btI( 6ac(apy xyilerepi
HenuHeiiHHe clicreMbr ynpaBneHur
Nonlinear Control Systems

5 ichr3hr(Tbt aBToMarraHnl,rpbrn.au 6ac4apy xyieui xypy xane
3eprrey eAicrepi :eprrelin, o(brnaAf,t. Kepi 6airarurcrlr
cur:urralaupy eaici xyie cutre:i, lrltauuxauurq xepi ecenri aaici.
coHbrMeH Karap ayLtcnanH rcypHnLrMblMeH aarouarrer 6acrapy
xyfie,repir crxre:aey aaici rapacruprrna4u.
H:yratorcr MsroAbt trcclr€noBaxu-r u pa:pa6orKr HeruHefiHbrx
cr-rcreM aBToMarr,rqecKoro y[paBJleHxr. Paccxarpraaorcs Bonpocbr
cr,ruTe3a crrcreM MeroAoM rrHeap[:aquN o6parnofi car:so,
uero.qou o6patxofi raaa,ru rI{HaMu(r.I: a mroxe cHHT€3 ct{creM
aBToMarurrecxoro ynpaBJreHlrJI c nepeMeHHoi crpyrcrypofi .

Methods of research and development of nonlinear automatic control
systems ar€ studied. The synthesis of systems via the method of
feedback linearization, the inverse task of dynamics, as well the
synthesis ofsystems with variable struchrre are considered.

1;c Cuturru( anrouarru 6ac4apy
xyiienepixil-( reopxrcbr,
Eeficusurrurr
aBToMarralnr,rpbrnrbrH 6acrapy
xyfienepiHiH reopxrc6r/
Teoprr ,rxueixrrx cltcreM
aBTOMaTlt{ec Koro yfl paBn€Hr{r,
Teopun se,rrrelnux cucreM
aBTOMaTUgeC KOf O ylpar,reuur/
Theory of linear automatic systems,
Theory of nonlinear automatic
systems,

Kn xooK
NA BK

A4anrnarir 6ac4apy xyfielepi
AAarrrlrexure cucreMbt ynpaBneHx,

6 1p,ri aganruari xyienepai 41?y npxHqunrepi xere xo6a,ray
'IexHoJ,lor[rIaphr 3epTTenln (a aau. Kononurer'lAi cr,l:erKrorpacTbrpbrn

T 6acKapyCTTsHKTLIK aaroMarrbl
xyfie,repiri4 reoprrcu,
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PD I]K Adaptive control syste ms xyiie,repai raJrnay xoHe cHHre3aey aAicrepi, a,ranrxBri 6acKapy
xyfieciH Morerb.[ey, aJr.anruari 6acrapy xyfierepiue ueri:Aearerr
aBToMarraHAbrpy xyfienepin xeriraipy nepcnefl'xBanaphr
r<apacrbrpbuaru. Aaanrrari xyierepai a:ip,rey yuriu
)Kcnepl.iMeHrarllbr xeHe KoHc-rpyKroplrrx ecer:epli xlpriry
vaxcarur u:a 6ac rapy reopHrcbr aaicreueci :eprre,rcai.
l4:yvarcrcr npfl Hur,tnbr nocrpoeH r.r, 11 TexHor'ror-nr [poeKTr-tpoBaHxt
pa3J,ru!Hbrx aaarrrxBHbrx clrcreM. PaccMarpxBarcTc, crpyKrypaj
MeTOtrH aHaLItIt3a Ir ClHTe3a ,rNteirlbtx MHot-ocBr3Hbtx cticTeM u

MoaenxpoBaHxe aaamlBHoi crjcrsMbr ynpaBreHxr, nepcneKrlrBbr
coaepoeHcTaoaaHff ct cTeM aaToMaT[3auNt la 6a:e aaamrBHblx
cncreM ynpaaneHnr. ltcc.neayrcrcr Meroabr reopux ynpaBneHxr,
seo6xoauurre [JI, rrpoBeaeHxs 3xcnep[MeHTarbHbrx H pacqerHo-
fipoeKrHbrx pa6or no pa:pa6orxe aaanrr.rBHbrx crcTeM.
The principles of construction and design technology of various
adaptive systems are studied. The structure, melhods of analysis and

synthesis of linear multiple-connected systems and modeling of an
adaptive control system, prospects for improving automalion systems
based on adaptive contlol systems are considered. The methods of
control theory, which are necessary for carrying out experimental and
design for development ofadaptive systems are studied.

Be cbr3btKrbt(
aBToMarraHAbrphrrrbrH 6acKapy
xyfie,repiui4 reoprrcur/
Teopur rrlxeEHbrx clrcreM
aaToMaTuqecKoro ynpaBreHxr.
'feopur Hert{HeiHbrx cllcreM
aBTOMaTT-rqec Kof o yrpaa,rexrr/
Theory of linear automatic systems,
Theory of nonlinear automatic
systems,

Ta y 60iir,rHlxa rounouerrrep / KoMnoHeHTbr uo aur6opy / Optional Components
t2 EN TK

E,q KB
BD EC

OmHMan.{brK 6acKapy xyfi erepi
Om},tMa,'lbHLte cucreMLr ynpaBreErl,
Optimal control systems

5 Orrur'ranau 6acrapy npouecrepixiq uareuarlra.rHt< annaparhl
oKbrrbuaabr. Omxt'ra.lrsr npouecrcp reopgrcbrHHB anicrepi.
on'rt Marabr 6acxapy ecenrepli xarrrnracrupy xeHe olflainbr
6acxapy yu-riH (axerri xaraafi,rap Kapacrbrpbrna.4br. Opryp,ri
Mecen€nep 6016rr ua Lueuriu4ep anyra r'ryr"rxix,1ir 6eperix
MaTeM aTn KZrJr hr l( a[flapaT KYpacTbrphuraAr,r.
H3)Aaerc, MareMarr,rgecKoi annapar reopxrj orrrlM?lnbHLrx
flpoueccoB ynpaBJr€r[r. Paccua,pr,rrarorcr M€To,[Lr reopult
oIIThMrUu,Hbtx flpoueccoB, IlocmHoBKa 3,(aq orTI,IMiuIbHot-o
y[paBneHtr, H HedxoauMLre ycJroB[, onruMarbHocrx ynpaBJreunr.
Crpourcr MareMarli,{ecKrI aIInapar. nosBoJrrlouxi no,'rfrHTr,
peueHx, ,njl, pa3nlr.rHErx Knaccoa 3aAa9.

The mathematical theory of optimal conhol processes is studied. The
methods of the theory of optimal processes, th€ formulation of
optimal control problems and the necessary conditions for optimal
control are created.

Cbr3hrKr6rK aorouarru 6acrapy
xyfierepixiu reopurcer,
BeficH36rKrHx
aBTOMarraHAsrphrnfbrH Sacrapy
xyfi e,repi ui 4 reoprrcu/
Teopg, nxHeiiHr,rx cl-{creM

aBTOMaTIrqeC XOrO ynpaBJI€Hllti
Teopn, HerlHefiHbrx crcreM
aBToMarrqecxoro ynpaa.nerxr-/
Theory of linear automatic systems,
Theory of nonlinear automatic
systems,

t3 EN TK
Bq KB
BD EC

Eac(apy MacenenepiHreri
oErafiraHAbrpy a,[icrepi/
Meroabt onrrMr-{3auux B 3aaaqax

5 MareMart-rKanbr( 6araap,raua,ray ecemepixia onrai"'rrr ureuiuaepin
Ta6yabrH MareMarrrarurx aaicrepi reoprrcurrurr ueriraepiH.
urerrey,ri ge, ueKreyci3 ae Kon aiiHr,rMarhr,rur $yHxqruaprrqrr4

MareMaruxa II
Mareuarura II
Math€matics ll

O EHy 708-03-21 Karalor aacquIrJrIrH tro o6pa3oBarenlHofi nporpauve. I4sganue rperr,e



methods in control

yrrpaBneHxr/
Optimization
problems

3KcrpeMyMAapbrH Ta6y voce,re_rrepi Kapacrbrpbrnanhr.
14:yvaercl ocHoBbr reopux MareMarxrtecttxx MeroloB norcKa
otrrl,tMaulbHbtx perleHrrfi a 3aAalrax MareMaruqecxoro
nporpaMMBpoBaHxr, npo6neMbt noxcKa 3KcTpeMyMoa $yxxur_ri
MHO|XX [epeMeHHbtx, (aK c ofpaHtqeHIrMlj, TaK U 6e:} rtx.
Fundam€ntals of the theory of mathematical methods for finding
optimal solutions in problems of mathematical programming, the
problem ol finding extema of functions of many variables. both wirh
and without restrictions are studied.

14 KN TK
[A KB
PD EC

Y,rreH ua,riuerrepni ranAay xeHe oqAey
egicrepi
Meroqu ataln:a u o6pa6orKx 6or6umx
.{aH Hbrx

Methods for analyzing and processing big
data

6 onrMerrepllrr( yrKeH MaccuBTepiH TanAayAbtu rexHonor[rJraphr
MeH enlcrepi xoHe oJrapAbrrl teri:ixqe rexxolortrlsrx o6lerri,repai
6axrrray yuriH aBToMarraHAhrpbtJrraH r-{HTeJueroyarnbl aKnapar.rbrK
6acr<apy xyfienepin rypacrsrpy (apacrbrpHJraAbr. Mauruxa,ruK
oKJrynbr KortraHy, r'lo,riuerrepAi ur$pacrypxrypa4a ca(ray xeHe
eqqey,ri yrecripy, NoSQL aexperrep 6a:acrru xypy cypaKrapbr
KapacThrpbtnaabr.
I,I:yraorcl coBpeMeHHbte rexHoJroful, lt MeroAbr aHall:a 6o,,rlrul.rx
MaccaBoB aaHHhtx u nocTpoeHlxl HA UX OCHOBe
aBToMarlt3trpoBaHHbrx xHTerJreKryarbHbrx r_lrr$opllaquoxnrrx
cr-rcreM ynpaBJreHxrr An, KoHTpoJt, TexHoJrot-rqecKrx o6rerroa.
Paccuarptearorcr Borrpochr nprrMeHeHU, Maur.tHHoro o6yleuu-r,
pacrpeAeneHx, xpaleHlui a o6pa6orrr.r 4aHHrrx a uHSpacrpyrrypax,
nocrpoeHr,tr 6a36r AaHHlrx NoSQL.
Modem technologies and methods for analyzing big data arrays and
building on thcir basis of automated intelligent information control
systems for the control of technological objects are studied. The
issues of application of machine leaming, distribution of storage and
processing of data in infrastructues, construction ofNoSeL database
are considered.

M EarAap,raua.nay rexlo,rorllrllapur/
Texgolorrn nporpaMMxpoBaHx/
Programming technologies

l5 KII TK
NA KB
PD EC

OHepxecinrix [oT /
llpouuuueuurri [oT /
lndustrial [oT

6 HeprecrnrlK :arrap uHrepHeriuilt (lloT) ueri:ri rycixixrepi r,aeu
epexe,repi :eprreleAi. O,rueulep reoprurcbr Hbrrl ueri:aepi, o.lurey
xa64,lqrapunuq (ypbrJrbrcht, a(napaTThlK-oJruey xyfie,repiniH
Teopxrcbr! [oT rexHonornrraplrr] (oJrAaHy ap(rutu etAipicrir
npouecri 6acr<apy (apacrbrpbrnarbr.
I,lryvarorcr ocHoBHbre rroHrrru u noroxeH[, npoMblrxJreHHoro
uHrepHera Beuef (IIoT). Paccuarpuoarorcr ocHoBbr reopn
xrMepeHr-tii. noctpoeHx, xtMepl,terbHoit .lexHxKl.t. ]eopxll
uurlopuaquouno-r,rMeprreJrbHsrx cucreM! ynpaRreHr,te
npox3BoAcrBeHHErM rpoueccoM c [cnoJbsosaHuer{ rexxo,,]orrfi IoT.

e

basThe tc and S oons thef allndustriconcepts provr
o are studied fundamTher) Sental fo th th(r

Xeririr rexuo-noralrapu
Ceresue rexno,r orlru
NetworkingTechnologies

Oxaipicrix xori.nep
Ilpouuru,reuuue ceru
Industdal networks
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Intemet of Things
of measurements,



the construction of measuring equipment, the theory of information-
measuring systems, control of the production process using IoT
technologies are considered.

KaQeapa orerprrcerH[a (apacrbrpunabt xaxe 6exirirni
Paccuorpeuo fi yrBepxaeHo aa sace4aaur raQeaprt
Considered and apprt$ed at Lhe meeling ofthe deparhent
KyHi /.rara/ date ll [5 20or< xarraMa / rporoKon / _/3
Ycreg6aega f .A.
(ArLFxoHTOl4O/Namc) gnalure

Jr.03.4ozz
(lara/ryni/date)
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