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5 MHKponpoueccopnap MeH MuxpoKoHrpo.nnepnep.ai yfiunaacrupy,
KXpy xaHe nai,&naHy npuroumepi :eprrelin oKblrbuaau
MneonpoueccopnblK 6acKaPy xyftelepiuix apxlrexrypacH,
xoMal.&arblK lxytrenepi, aKflaparrLl enri:y xeHe uurapy
KypHnrbrnapsl Kapacrbtpuna.6l. Mmqonpoueccopnf,IK 6ac(apy
xyfteaepirueri KoMMyHxxauytnapaLl YfihIMAacrLIpy, cotGIMeH

Karap Mu(ponpoueccoprrrr 6acrapy xyfienepin .uauury lpaicrepi
:eprrerai.
H3frarorc, npuHuuIDI optaHI'BaIIHH, nocrpoeHH, u

Qyro<uroxrpoaaxr.r Mxl(ponpoueccoPoB ll MxxpoxolmPo;uepoB.

PaccMarp(Ba€Tcfl apxmeKryp4 cucreMbt xoMall!, ycrpotrcrBa BBoAa

r oro6paxeuxr laHQopMauxx Mt.rKporpoueocoPHLlx cuqteM

ynpaBJren[r. hccre,ryrorcr Bo[pocLI opmHr3aufiu cBr3efi B

MHKpOIIpOUeCCOpHETX CXCT€MaX ynPaBJIeH[], a Tal(]l(e Tertqeru-u{}i

Mru(ponpoueccopnhlK KypbIJtrLlnap xeHe

xyfierep
Mr eofipoueccoplue ycrpoficrBa [t
CHCT€MbI

Microprocessor devices and systems

Kn xooK
NA BK
PD UK
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The principles of organization, consfuction and operation of
microprocessors and microcontrollers are being studied. The
architecture, command systems, input devices and information
display of microprocessor control systems are considered. The
organization of communications in microprocessor contol systems,

as well as hends in the development of microprocessor control
are inYesti ated

Kypc arrouarru 6acKapy xyfterepiHir( rexHl{(arbl( (YpaJrqapbt

TexHliKarhrK o6r,errirepai xeHe rexHororttfllutr npouecrepai
aBroMarrarutbrpy veu 6acrapy.{ur{ raripti tar,larru rexHvxarbtK
rqpar,qapErH, orap.u.rtn y:rri,'Iir K+pbInbIMAaplIH; aBroMarraHAblpy

o6T exriciniq xafi-xyfti rypalrt a(napar aJIy KYpaJI,4apbIH (aMrrIrLIH
ynri:rir armaparru( xase baraapraManuK l(Ypanrap 6a:acuqqa
TexHHXzrrbrK o6'uexrirepri xeHe rexHo,'totl{rtlttr npouecrepai
6ac(apyaLrq aBroMarraHrblpblnraH xyile,repiH xo6a:ray
Kar rrarraphrH: aKnapar"rbr otueyai. carrayau xare ryp.nenaipyai.
a.nropnrugepai (anbrrrracrbrpyall 3epAeJleyre apuarrau 6ac4apy,

BmyanlBar!.rr; 6aiinarurc apHaJIapEI ap(6ulbr aKnapar 6epy; 6ac4apy
o6r,exriciue xouauaaJrhrK acep ery rypirJILI 3ep.[eJleyre apHaJIraH.

Kypc npe.4ra:naueH a;u u3) reHr-{rl coBpeMeHHbIx rexHl+IecKro(
cpeacrB aBToMarr-r3aunn fi y[paBJIeHx, TexH]tltecKuMrt o6rexrauu u

TexrroJlorHqecKuMr.r flpoqeccaMl-{, rx rHrloBblx cTpyKryp;
IIprlHuHnoB npoeKTrrpoBaHlrfl aBToMarBHpoBaHHf,Ix crlcreM
yrrpaBreHrfl TexHr,FrecKnMr,r o6texrauu I4 TexHo:rornqecxllMll
fipoqeccaMrl Ha 6a3e rlrfloBblx arnaparHtlx rl [porpaMMHLlx
cpeacrB, Bx,'rrcyarcqflx cpeacrBa noryileHl{, unQopuauun o

cocro{Hun o6bexra asrollarn:arpru; o6pa6orrur, xpaHeHl-rn ]-{

npeo6pa:oraruu r,rxr[opvarq{4 @oplaupooaruu anroptrrMoB
ynpaBneHrxr, Brayalrrtaukx; nepeaaqu urltlopuaru.u rlo KaHaIraM

crr:u; rlopuNpoaaH[, KoMaH,qHrIx Bo3.{eicrBxfi na o6Texr
ynpasneHr{f,.
Technical means ofautomatic control systems The course is designed

to study modem technical means of automation and control of
technical objects and technological processes, their typical structures;
principles of designing automated contlol systems for technical
objects and technological processes based on standard hardware and

software, including means of obtaining information about the stat€ of
the automation object; processing, storage and transformation of
information, the formation of algorithms control, visualization;
transmission of information throlgh communication channels;

formation of command actions on the control ob

Kn xooK
N,U BK
PD UK

Aorouarru 6ac4apy xyfi e,repiniu
TexHHKaJrLr( r{+pajr.{apbl

TexHx.recKue cpeAcrBa cucreM
ABTOMATIITIECXOTO YNPABJIEHIUI
Technical means of automatic control
systems
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Kypc o6Terrirep uen 6ac(apy xyile,repin MareMarnKiulblK

uogelr4ey,liu reri:ri eaicrepix; rexHhxiublK o6r,exrinep,{i,
TexHoJrorrrrrrJ( npouecrepai xaHe onapaLl 6acrapy xyfielepir
r&uay xeHe MoAenLAeyAi( rruIrix eAicrepi, o6rexrirep ueu
6ac4apy xyfienepi rypalut aKnapar-rht xYiie,ley .{arar,InapblH

Kanbrmacrbrpy, o6aeKT nel 6acrapy xyielepiH MareMarltr<iulblt{

cHrrarrayrbl( eH xaKcLI aaiciH raH,,qay, 6acxapy xyfienepiH
Moaen b,[eyre apnarrax 6araap,raManH K KYpauaprbl nafi nanaHynbt

3epaeJreyre apHanfaH.
Kypc [peAHa3HaqeH .qrt lr:yqeHx, ocHoBHblx MeroaoB

MareMarHqecxoro MoaeJlupoBaHlu o6bexroB x ct'IcreM y[paBJleHur;

Tt-t[loBbrx MeTo.[HX aHaJIh3a H MOAen[POBaHXn TeXHI'II|eCKHX

o6r,exror, TexHororHqecxhx nPoueccoB H ctlcreM I{x ynpaBneHxfl,

OopMNpoBaHx, yMexufi cflcreMaru3upoBarb uHQopr,la4.no o6

o6Terrax x ct-IcreMax ynpaBneruu, nu6uparr Hax,'ryqu[fi Meroa
MareMamqecKoro o[HcaHm o6terra N cficreM ynpaBneHnf,,

HCrOJrb3OBaTb npofpaMMHble cpe.{cTBa,anr MoIeJr}ipoBaHrrl cxcTeM

y[paBJreHHs.

The course is designed to study the basic methods of mathematical

modeling of objects and control systems; standard methods of
analysis and modeling of technical objects, technological Processes
and their conuol systems, the formation of skills to systematize

information about objects and control systems, choose the best

method of mathematical description of the object and control
use software tools for model control stems

5Kn xooK
NA BK
PD UK

TexHonorHsnbr( npouecrepai 6acrapy
xyfie,repin uareuarxKarlLl\ Mo.[eJIbaey

MaaeMarH.recxoe Moaelr{poBaH}'Ie

cr..rcTeM ynpaBJleHu, tI TexHororl{tlecxnx
IIpoueccoB
Mathematical modeling of processes

control systems

IIanxiH uaKcaru 6ac6apy xyfielepix :eprreyaix Karipri rauanrrt
a4icrepi 6ofiunua onapra ryfterep,aiu MareMarI'IKIIJILIK

cunaTmMacbrH anyMen, MolenbaeyMell TaraayMeH, TexHuxarlblK

o6r,errinep MeH TexHonoftrr:rblr npouecrepai 6acrapy,urtn ra:ipri
:auarru xyfieaepiMeH 6aitnaHLIcttt reci6r rrI:uerreri reoplItJILIK
xeHe npaKrr{KanhrK r'liruerrepai ta6ucru ureuyre uyr*lrixaix
6eperin 6epix reopr.llrHK 6a:aHu xa:rtnracrupy 6olHn ra6LUIaaDI

I-lenLlo aHcurrlnlrHbl tBrterc, Qopt''tupoaaxNe npoqHofi

Teop€T{'{ecxo 6atu no coapeueHIILIM MeroaaM llccJleaoBaHufl

cxcreM y[paBneHlu, Koropafl rIo3BoJlHT l{M ycneuHo PeuarL
T€opernuecxhe H npaKT qecKue 3a,qatuj B npoQeccuoHalruofi

aerrerEHocrE, cBt3aflHoii c noJryrIeHNeM uareMarHqecxoro
oflrjcaHr.r, cI{cTeM, Mo.qeIxpoBaHHeM, aHarII{JoM, coBpeMeHHLIx

eFua rexHH{ecI(HMH o6r,erraun ficltcreM

ABroMarr6r 6ac rapy reopnrcrt
Teopur attouarurecxoro ynpaBJIeHI,l,

Theory of automatic conhol

4 Kn xooK
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PD UK
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TexHoJrorH9ecKuMn npoueccaMr.l

The purpose of the discipline is to form a solid theoretical base on

modern methods of control systems research, which will allow to
successfully solve theoretical and Practical problems in professional

activities related to obtaining a mathematical description of systems,

modeling, analysis, modern conffol systems of technical objects and

technological processes

5 Kn xooK
NA BK
PD UK

I4HTennexrya"'uH 6acrapy xyftelept
14HTernexryanbHhre cHcreMbl
y[paBneHrxI

Intelligent control systems

5 Texnuxaru( xyfienep MeH rexHoJlor[tnbrK YAepicrepai 6ac(apy
yurin l{HTenneKTyir[rblK xyftenepai xo6a,Tay xaHe x*py
ciilracLrHAarf,I e.aicrepi seprre,regi. 3t'urxeplix xyfi enepain ueri:ri
ryprepixi( xyrruc icrey npxru1flrepi, xacaH,u.H HefipoHrf,lK

xeri.rrepai oKlrryaHx neri:ri alroprruaepi rapacrulput.naau.
XacaHALr HefipoHsrK xe,ri.nep,ui exri:yatt 6ar,qaplaualu6 xaxe
affraparr;I( a.qicrepi xaue aft(f,IHcbl3 6ac4apy a:rropurr*rgepi

r(+pacrrlpH, a{br .

l,]:yvarorcr Mero,r!,I npoexrxPoaaH]t, x co3aaHh,

nHTeJUreKTyaJrbHblx cHcTeM AII' ynpaB[eH[JI TexHHqecI(HMl-l

crcreMaMx H TexHoJrorrlecx[Mrt flpoueccaMl!. Paccuarpnratorcr
npI-lHr1r-rrrrI pa6orrr ocnoruux rrlfloB uHTenJlexryaJrbHLlx crlcreM,

6a3oBble anrop[rMu o6yteuNr I4cKyccrBeHHLIx HefipoHHhlx cerefi.
Paspa6aruaarorcr nporpaMMHHe I{ an[aparHLle Meroabl

peanH3arlHr,r l{cKyccrBeHHbtx HeftpoHHLtx ce'refi l-l HerrerKlr(

anroprrTMoB ynpaB[eHHt.
The methods of design and creation of intelligent systems for the

control of technical systems and technological processes are studied

The principles of operation of the main types of intelligent systems,

basic algorithms for learning artificial neural networks are

considered. Software and ha.rdware methods for implementing
artificial neural n€tworks and control al are created

6 6N TK
6A KB
BD EC

{nr!pmrr< orraipic xane 3arrap
uHrepxeri Herirqepi
Ocuoou uut[poaoro nPorrBoacrBa [l
HHTepHera Beu-(efi

Fundamentals of Digital Manufacturing
and the lntemet ofThings

5 flannin MaKcarbl cryaeHrrepre 3arrap nnrepueri MeH

xx6epQrrxxalrrr xyfieaepait terilri texxolorurnaPhl ryPanbl

ryciHir 6epy, xo6alap Ku:ueriHAe 3arrap rHrepHeri MeH

xr6epox'rrua,'rrrx xyrenep rexHoJ'lorli,rnapblH nafiaanaHyra

r'.ryuxinaix 6eperiH xaKru (YpaJuraP uex 6arlapaaualuK
K+panaapabl fiafiranaHy,aatablnapH, elrepxacinrix 3arrap
NurepxeriHiH jawar.ayA nrarQopua.naprtu xl.pyra ueriraelreH
rra:ipri 3aMaHrbl rexHonor[rnap.ttbl naMbrrynhlH Heri3ri

6arurraprrueH TaHrrcrbrpy, coHAafi-aK qx$pnbr( sEripicriu
trepcle(flrBanbrK e3ipreue,repiuex raxrtcy.
Ue.qr Aucr{uru rr.ru aarB cryAeHTaM o6 ocnogHstx
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TexHojlornrx I4H-rePHeTa Beqefi x x!6ep(Dx3[qecxHx crrcTeM,

HaBbrKn r{cnoJrL3oaaHH, cneu,}i0[qecK[x HHcTpyMeHToB rt
[pofpaMMHbx cpeacTB, no3BoJr{roq[x [cnorb3oBaTb TexHoJrorru
hHrepHera Beuefi n xn6epQr:nvecrux ctrcreM B npoexrHoil
.{erTeJ,'tLHocTlt, o3HaxoMrrh c ocHoaHLIMlt HaIIpaBJ'IeHI-t Ma pa3Br]T{,
coBpeMeHHhrx rexHororflfi, xoropLre Jrexar B ocHoB€ [ocrpoeHx,
coBpeMeHHbrx rurarQopr'.r [poMr,rruneHHor-o HHTepHera Beulefi, a

Taxxe c nepclexrxanuulr pa:paOmraur qNSpouoro npon3BoAcrBa.
The purpose of the discipline is to give students an idea of the basic
technologies ofthe Internet ofThings and cyberphysical systems, the
skills of using specific tools and software that allow using the
technologies ofthe Internet of Things and cyberphysical systems in
project activities, to familiarize them with the main directions of
deyelopment ofmodern technologies that underlie the construction of
modern platforms of the industrial Internet of Things, as well as
promising developments of digital production.

'l EN TK
EN KB
BD EC

flen xecinopux.qH yfiHMlacrbrpy uer 6actapyauu cartarrx

$opuacuua Kouy MaceJreJlepiH KapacrbrpaJlbr. "l,lxgycrpur 4.0"

ryxlrplrM,rlaMac[rH KonaaHy 6rcnec-npouecrepAi 6ac(apy
TexHoJ'rorflrrcbrHa, xoMMyHHxaryrra ryp,ri tnnoaaurrlap.or euriry,
coH.[a]i-aK MeHe.[xMeHr crurac[rE4a xaBa yrbrMlbrK arrlaparrLr
Kanbl lrmcrbrpy Kaxefi in iriH xare xaci nopunnr,r H xyurrc icrey ixi tr
iurri xaHe cHprKbr op'riurapbr4qa 6acrqapy npouecrepix (aMTnrLlH
6iputruafi fiHrerpawriarsaH a(naparrbrx xeqicrixri K]?y
t1axerrilirix ueri:4eft ai.
B .4ucur.rnnnne paccMarprBarorc, Boflpocht nepexoAa K uxQpoBofi
rfopue opraruraqrh H ynpanrteHt,rl npeanprurrrleM. flprr,lenenr.le
KoHqenqlru (I4H.4/crpHr 4.0> o6yc.raarnaaer Heo6xoanMocrb
BHe,ryeHH, panrHqHbtx l,tHHoBaurf, B TexrroJrorHl-l y[pitBJreHH,
6rt:nec-npoqeccaux, B KoMMyHuKaunr! a raxxe QopuNpoaaxre
HoBoro rtourrxftHoro annapara B o6tacrl-{ MeHeAx-MeHTa H

neo6xoar.ruoct co3.[aHn, e,u,rHoro HHTerp[poBaHHoro
rurrlopuaruormoro npocrpaHcrB4 oxBarr,rBaroulero npoueccbt
ynpaBneHfl, Kax Bo BHyrpeHHefi. TaK H Bo BHeuIHef cpenax

QyrxuuonxposaHv,r flpearrpnrrr.rr.
The discipline deals with the issues oftransition to the digital form of
organization and enterprise management. The application of the
"lndustry 4.0" concept necessitates the introduction of various
innovations in business process management technology, in
communication, as well as the formation of a new conceptual
apparatus in the field of management and th€ need to create a single

O EHy 708-03-21 Kararor aucqunnlrH no o6pa3oBarenbHofi nporpaunae. Zs4auue rperre

Yfi uruaacrrrpy xaxe rul@plur rt
xecinoprru4u 6acrapy
Opraurcaq-rr r quQpoaoe ynpaalenue
rrpeAnp r-rf Tr,reM

Organization and digital enterprise
management



integrated information space covering management processes both in
the intemal and extemal environments ofthe enterprise.

ABToMarrbr 6acxapy reopuacrr
Teoplla anrolrarnvecxoro
y[paBneHx,l
Theory of automatic control

Om[Manabrr( xene aaanrNarix 6acxapy xyfie,repi reopH,IcbtHblt(

MareM arr KaJ''rbr K arrrraparH HLI I{ xeriraepi. 6e,rr ici:aix xar,[afi br RAa

TartaiurfaH cana KprrrepuluePi 60fiuuua 6acrcpy5tq eH xaKcLI
naruxe,repiH arry aroprru.[epiH cllrre:aey; rumix 6araap,rauarrtn
xyparurap MeH aaicrepai xo,taana orhrpun ecenrey aaicrepi uen
arroprruaepi xapacrblpHJIaaLI.
PaccMarprBarorcfl ocHoBbI MareMarHyecxoro annapara reopr'u-t

oIITI,tMrIlIbHLlX u a,qa[TlIBHLIx cUcTeM, CllHIe3a aJIrOpI{rMOB

ftoJryt{eHltr Ha[Tyqurc( pe3ynlTaroB ylrpaBneHnt no su6paHxrtu
KpHTepurM KaYecTBa B ycjloBhrx Heonpe,[eneHHocTr.r; MeToaoB t'I

anropxTMoB pacqeTa c HcrIoJIL3oBaH[eM TrinoBblx [porpaMMHhlx

HHCTpyMeHTOB r{ MeTO.U.trX.

The fundamentals of the mathematical apparatus of the theory of
optimal and adaptive contol systems, the synthesis of algorithms for
obtaininB the best conhol results according to selected quality criteria
under conditions of uncertainty, calculation methods and algorithms
using standard software tools and techniques are considered. software
tools and are considered

6Kn xooK
N,U BK
PD UK

Ontnua:rau( xene aaanncrix xyfi e,rep

Onn-luaruurre r aaanTHBHLIe ctcreMht
Optimal and adaptive systems

It

Cexiuai.nix reoplrrcErHr,r( xeri:ri yruugapu, ceHiM.(ini(rir{
canarrrrK xaHe caH,{bIK cltnarraManapbl, ru-r6epQu:uxalur
xyflenepaiu 6ayinci:airi (apacrbrpbr,'Iaau. Tayexenaepai 6acrapy
TeopxrchrHhrH MareuarrxaluK reri:aepi Kapacrutprutrar
PaccMarpn8aroM ocHoBHEIe rIoHrrH, TeopHtt HaaexHocrH,

KaqecTBeHHHe I-t r(oJrr,FrecTBeHHLIe xapaKrepucT]rxH Ha,4exHocrl-1,

66onacHocrl-l xu6ept[r-r:uuecxrx c]IcreM. PaccMorpeHll

MaTeMaTUqecxlte ocHoBbI Teopuu ynpaBJIeHH, pxcxoM

The basic concepts of reliability theory, qualitative and quantitative
cha.racteristics of reliability, secuity of cyberphysical systems iue
considered. The mathematical foundations of the risk management

are considered

5Kx6eprln:uxarItrr xyiie,'rep.drt
(ayinci:aix, cenir,rginiri, reyexenaepai
6ara,ray xaxe 6acr<apy aaicrepi
Ee3onacHocrb, Ha,qexHocrb

ru.r6epQn:uvecxn< crrcreM, MeroaLI
oueHxr4 x ynpaBneHr.r, pHcxoM

Security, reliability of cyber-physical
systems, risk assessment and
management methods

9 EN TK
EA KB
BD EC

5 lles 6iriu alyubrnapall( euepxacinrix po6orrap MeH

TexHoJ'ro nl rJr hr K xa6au(ruH MaHurryJuropJrapHH,

po6orrarurrprtlraH reureuqepqiH 3aMaHayr,t KoHcrpyKur'uuaphlH
Klpacrhrpy xeHe ecenrey epexLle,rixrepiu. onapahr{ opHanacybt veH

KXp6rnblM,aapbrH, crnallzrManapbr MeH TananrapHH. oruipicre
IU IC

Po6otorexurxa,ru( K+?LIJIFhInap xeHe
MaHI-rnynrTopnap
Po6ororexnri.{ecx}te ycrpoiicrBa H

MaH14rrynsrophr

Robotic devices and manipulators

t0 EfI TK
EA KB
BD EC
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ll EN TK
EA KB
BD EC

I,iHTepHer 3arrapbl MeH caI{ALI(
oxaipicrirr annaparrlr( tqpanrapLl
AnnaparHbre cpe,qcrta I'IHrepxera
aeuefi 11 uxopoeoro npolr3 BoacrBa

Hardware ofthe Intemet ofThings and

digital production

5 IIox enepxecinrix 3arrap riHrepHeriHiu 3aMaHayx alnaparrblK
rqpiuraapHHa raJuay xacaiulr: oxepxecinrix o6texriHiu ropamapu
MeH arperaTTaphlHa opHaTHJIfaH AaTirxKTep, KoHTponn€pJlep,

6ipHHrai xe,rire 6ipixripi.nreH aKnaparrbl 6epy, xxHay, o{4ey,
Brnyann3a(rur xene rycix.aipy Kyp:rnaapH; afilaparrblK l(+pauapabl
raR4ay,&r Heri:gey anic-repi Kapacrblphua,qbl.
B arlclumrtue Aaercr aHaIIH3 coBpeMeHHbtx a[naPa'I]tblx cpeacrB

rrpoMbr[ureHHoro l-rHTepHera Beuefi: aafiru(oB, xoHTponnepoB,

ycraHoBJreHHbrx Ha y3JTax t-r arpetarirx npouuuuexxoro o6lerr4
cpeacrB nepeaau! c6opa, o6pa6orx4 Bt{3yarllrsaqHH a

r{HTepflperalu4l, unQopuaryru, o6leAfiHeHrclx B eA ]ryrc cerb;
paccMarpnBalorc{ tugroast o6ocxogaulrr ru6opa annaparHllx
cp€acTB.
The discipline analyzes modern hardware of the industrial Intemet of
Things: sensors, controllers installed on nodes and aggregates of an

industrial facility, means of transmitting, collecting, processing,

visualizing and interpreting information combined into a single
network; the methods of substantiating the choice of hardware are

considered.

t2 EN TK
EA KB
BD EC

Kr.r6epr!rcnxanHr< xyiieaep.qi 6acx,apy

YnpaBneHue rn6epQmnvecxuut.t
cl-lcTeMaMu

Management of cyber-physical systems

flan xN6epQrr:xr<anLr( xyftenepae xe.ni 6oiolxrua arnapar 6epyai

KaMTaMacbl3 ery MexaHBMrepiH, xeli 6ofiuxtua 6epy rerirrae

a(naparrr,r Kopray Mexaul{lM,4epin, xN6epQrcuxalurr xyiie:repnirr
apxflreKrypacbtrL IoT xo,r.aaryuen rexHoJrrorhtnblK ureuriuaepai
opicrery yu:ix (onaaHhlcrarbt nrarQopualap MeH cepBxcrepre
uroryau, 6arrap,'taManhlK-annaparrhrr nrarSopua,rapartH Herigri
cxnarraMaraphlt! KypblnrHnapall cllHTe3,(ey xaHe KafiTa

xorQnrypaur'r.r;ray eaicrepiH, uHopnbll( Kocar(Llrlap ryciHiriH
(apacrblpaaEr .

B I tx lrr'rxHe CM uBatorc, MexaHnMbI o6ecne,{eH[c

O EHy 708-03-21 Ka'ralor ANcTTHnJIHH rlo o6pa3oBarenLHofi nporpalnue. I4:4axue rperre

apHajrfaH.

AxcrrrtrurrHa npeAHa3HaqeHa aJIt llryqeHlxl o6yvarouluuncr
rlpoMr,rrruleHHbIx po6oror n MaHHrrynrropoB TexHororurlecxoro
o6opyaoraxur, oco6euHocrei xoHcrpyHpoBaHx, H pacqera

coBpeMeHHhrx xoHcrPyKurfi po6orh3upoBaHl6lx KoMIUIexcoBi tlx
KoMnoHoBKu H crpyKryp, xapanepxcrllK u rpe6oeanufi. yc,roaafi

IIp}]MeHeHHrr pa3Il-tqHLIX THI|OB MaHHrrynfl TOPOB Ha nPOI{3BOACTBe.

The discipline is intended lor students to study industrial robots and

manipulators of technological equipment, design features and

calculation of modem designs of robotic complexes, their layout and

structures, characteristics and requirements, conditions for the use of
various tvpes ofmanipulators in production.
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nepe.(aqfi [HoopMauxfl no cgTll B Kfi6ep(DIIjHYecxHx cHcTeMzx,

MexaHlr3MLr 3aqnTbr HHoopMawu npfl [epe/qaqe no ceTl'r,

apxfiTercrypa Ku6eP0rI3u']ecxtlx clrcreM, o63op cyulecrByloumx
ruaToopM H cepBHcoB IJL pa3BepTblBaHIrI TeXHOnOTXYeCKITX

perrreHnfi c nprrMeHeHXeM loT, ouronru,te xapaxr€pxcrrrl
flporpaMMHo-amaparHbrx n-nar$opt'1, Meroabl cHHTe3a tt
pexonrlr.rrypauxn ycrpoficrB, nox.rrne uNt[poaoro aBofirurxa.
The discipline examines the mechanisms for ensuring the

transmission of information over the network in cyber-physical
systems, information protection mechanisms during lransmission
over the networh the architecture of cyber-physical systems, an

overview of existing platforms and services for deploying
technological solutions using IoT, the main characteristics of
software and hardware platforms, methods of synthesis and

reconfi ital twinration ofd€vice the con o1'a di
ABroMamu 6acrapy xyfielepiHiH
TexH XanbrK t(ypanaapbl

TexHli,recKHe cpeacrBa cHcreM

aBTOMar![recxoro ynpauleHHt
Technical means of automatic
control systems

flesxiH ua(carrr crygerrrepair( uuoplut6 olrgipic neu oHepxecimix
IoT xo6aray caracbrH.[arH Teoprirjtbt( xaHe flpaxrllxanbll(
6iniraaepix xyfie,rey xane repeltaery, 6iliu arryutuapauu
rr6epr[rcnxaru4 xyiierepli xo6aray e.uicrepiH ueqrepyi 6orun
ra6rrraau. Kypcra IoT xa6.aurrapu, .qepexrep4i 6epy Mogy:rrqepi,

.qepexrepai 6epy xarraualapu, .lepexrepai 6epy (ayinci:.u,iri,

cbrMcbr3 aepeKrepgi 6epy xar-ralralapu, Ilporoxol crerrepi,
enaipirrex xaxe cepaeprix 6ataaplauarux xacartauaHut aripley
e4icrepi Kapacrupuraau.
Uenbto alrcu-rruluHlr tBJUIerc, cucreMarg3alrrur u yrrry6.nerore

Teoperuqecrux a npaxrHqecxxx :naHnil cryaeuroa e o6racru
npoeKTr-{poBaHu, uuQpoBoro [poti3BoacrBa I{ npoMblurreHHoro

IoT, ocBoeHre o6y,{arcuHMHc{ MeroaoB npoeKrhPoBaHrx{

rn6epr[u::tllecxnx crcreu. B Kypce paccMarp[Barcrcf, annaparHoe

o6ecneqenNe [oT, uopy,ru rtePeAaqrl AaHHI'IX, nporoxonbl [epeaaqh

aanxsrx, o6ecneqenN-r 6esonacxoctx npx flep€raqe .qaHHLx,

rrporoxo:rlr 6ecnpoeoAxofi neperaqx,4ltHHf,Ix, cr€Kr-{ lPoroxonoB,
uero4u pa:pa6orxu BcrpaHBaeMoro n cepBepHoro nporpaMMHoro

o6ecneqeHr4e.
The purpose of the discipline is to systematize and deepen the

theoretical and practical knowledge of students in the field of
designing digital production and industrial loT, mastering the

methods ofdesigning cyber-physical systems by students. The course

covers [oT hardware, data transmission modules, data transmission
protocols, data security, wireless data transmission protocols,

embedded and server software develstacks

6Cauarrr< erAipic neH HHTepHer 3arrapblH
xo6anay
llpoexrrpooanNe uxQponoro
flporr:BoacrBa rj HHTepHera Beuei
Designing digital production and the

Internet ofThings

ri KN/TK
NA/KB
PD/EC

O EHy 708-03-21 Kararor ancquflJruH no o6pa3oBarerbHofi nporpauue' I4:gauue T perre



methods

t4 KN TK
n.4 KB
PD EC

OHepxecimix 4ayincia4ix xyfierepiu
xo6aray
npoexr[poBaHue cxcreM
npou rru,reuHofi 6e3onacHocrx
Design of industrial safety systems

6 Kypcrura ua4caru cry,ueurrepgiu aBapllxra Kapchr (oprayAbrH
aBToMarrLI xytrerepiH xo6alay caracuaaarhr reopnrJ'rrJ( xaHe
npaKrfixarrbr( 6iaiuaepiH xyfieney xeHe reperupry, onapabr
npaxruKaJll,rK (onaaHy Aarahuaphrx AaMbrry 6onun ta6uaaau.
Kypcra TIt AEX-aaru aBapr.rrra Kapcbr xopray xyfienepiniu
uaKcaru, xerirri uixaerrepi MeH 0yxxrlu.r,rapu, aBapurnr,rK
owralrLrH TyH(qaybrHa br(flarr eryi uyuriu Qaxroprapau arrrr4ray
yuin rcre,rixrepai, icrer ururry ryp,repi uen ca,'uapbrH ra,r.qay.
aBapurJrLr( xyienepin xo6arayAuq ecenrix Qopuyrarapu,
aBapxrFa (apcEr KopmyllLr aBroMarTa4&rpy qpiiuapblH TaEAay,
xo6a,ray,4uq Hopuarnrrix xyxarrapu (apana.{u
Ilerurc Kypca rBrrercr c[creMarrrar[.t, n yr.ny6:reHae

Teoperr{rrecxxx r npaxrliqecrro( 3HaH[i cry,qeHToB s o6racru
IlpoeI(TupoBaHr-rr aBToMar{qecrux cxcreM rrporHBoaaapxixofi
3auI{rH, pa3BHTXe HaBbtKOB tO( npaKTI-{qeCXOrO lrpHMeHeHHr. B
Kypce paccMarpnBarcTcl Ha3Hayeafle, ocHoBHbte :a,qavr x tpyxrqru
crrcreM rrporLBoaBap[fiHhrx 3aurr s ACY Ttl, aua,rr: omy6ox,
Bl-uoB ri nocJre,qcrBflfi ofia3oB Ar'rr ycrirHoBn€Hur Qaxropoa,
KoropHe MoryT cnoco6crsosarr Bo3HHxHoBeHHlo aBaprlifioro
co6urnx, pacverrmre Qopuylrr npoeKTr.{poB{rHx,{ cucreM aBapr.{fi Hofi
6e:onacHocrx, arr6op cpeacrr aBToMarv3aum nA3, HopMaruBHbre

,qoKyMeHTLr npoer(THpoBaHx,l
The aim of the coune is to systematize and deepen the theoretical
and practical knowledge of students in the field of designing
automatic emergency protection systems, developing skills for their
practical application. The course discusses the purpos€, main tasks

and functions ofemergency prot€ction systems in automated process

control systems, analysis of errors, types and consequences of
failures to identify factors that may contribute to the occurence ofan
emergency event, calculation formulas for the design of emergency
safety systems, the choice ofmeans of automation ofthe emergency
protection, regulatory design documents

3aBeryroua, (aQe.{pof YcxeH6aesaF.A
(Aru-xexi/OI4OName) signahrre)
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