MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocThb: 13.04.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue o0pa3zoBare/ibHOM nMporpaMmmbl: TensioBble djeKTpUYECKHE CTAHIIUT
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

®opma o0yueHusi: 3aouHas

Pabouass nporpaMma QM CHUILIHHBI
ACY TII DHEPT'OBJIOKOB

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.03.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 4,

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

2 cemecTp - 8 yacos;

HpaKTuquKne 3aHATHA

2 cemecTp - 4 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

2 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

2 cemecTp - 128,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

2 cemectp - 1,2 yaca;

BKJIIOYAS:
TecTtupoBanue

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

2 cemectp - 0,3 yaca;

MockBa 2026




NPOI'PAMMY COCTABMUJI:

MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»

CseneHunn o enagensue L3N M3K

Bnageneyu Mep3nnkuHa E.WN.
IIpenogasarenn Maenmagmearop |R26072d90-MerzlikinaY1-9a9904a] E.N. Mepanukuna
COI'TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»
— CseneHwa o snagenbuye UM M3K
PykoBogutens S manene BypaKos VA,
06pa30BaTeJILHOI/I HpOFpaMMI)I * MO ¢ WaenTudmKaTop R6e8dfb19-BurakovIA-87400e32 I/I.A. BypaKOB
A MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HHUY «M3U»
o o f\ CeeneHuna o enagensue L3N M3KU
3aBez[y}ogmH BBIITYCKAarOIICH Bragencu Tynonnd AA.
kadeapoii * Mo ¢ Waenwbmwaron | Rb94958b9-DUdONINAA-B3802984 A.A. lyponux




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ilesb ocBOCHHSI JMCHMIVIMHBI. U3y4YeHUE OOIIMX MPUHIUIIOB aBTOMATU3UPOBAHHOIO YIIPaBIECHUS
00BEKTaMHU TEIUIOBOM PHEPTeTUKH, CTPYKTYPhl M (YHKIHN aBTOMATU3UPOBAHHBIX CHCTEM YIIpaBJICHUS,
U3y4yeHHE aBTOMATU3UPOBAHHBIX CHUCTEM YIpaBieHUs OapaOaHHBIMU M NPSMOTOYHBIMU KOTEJIbHBIMU
arperaTamu, a Tak)Ke BCIIOMOTaTEIbHBIM 000pYIOBAHUEM M SHEProOIOKAMHU B IIETIOM.

3agauu AMCHMIIINHBI

- O3HAKOMIJICHHEC C IPpUHIOUIIAMU YIIPABJICHUA TCINIOOHCPICTHYCCKUMUA OGBGKTaMI/I, q)yHKLII/ISIMI/I u
3aga4aMi aBTOMATHU3UPOBAaHHBIX CUCTEM YIIPaBJICHUS, CUTHAJIM3allWH U 3alIUTHI TCIIJIOOHEPICTUUCCKUX

00BEKTOB;

- O3HAKOMJICHHUE C OCHOBHBIMH COBPEMEHHBIMH TCHACHIUAMU B obnactu ABTOMATHU3HWPOBAHHBIX
CUCTCM YHPABJICHUA TCIINIOOHCPTCTUUCCKUMHU O6’beKTaMI/I;

- O3HAKOMJICHHUE C OCHOBHBIMU TCXHUYCCKHUMHU U IIPOrpaMMHBIMHU CPEACTBAMHU, HAa KOTOPBIX
CTPOATCA aBTOMATH3UPOBAHHBIC CUCTEMbI YIIPABJICHUS TCIIJIOOHCPTCTUUCCKUMU O6’beKTaMI/I, MMOJIY4YCHHEC
0a30BBIX HABBIKOB pa6OTBI C HUMMU.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

KOI[ U HAMMCHOBAHHEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[TK-2 CriocobeH npoBOIUTh
OpraHU3aIMOHHO-
yIpaBiIeHYECKHE U
AKCIIEPTHO-aHATUTUYECKUE
pabotsl Ha TOC

N /1-2nk-2 TpOBOIUTH paObOTHI B
IO MOBBIMICHUIO HAICKHOCTH U
YKOHOMHYHOCTH PabOTHI
TEIIOMEXaHHIECKOTO
000pyI0BaHUs1, BHEIPSTh
Pe3yJIbTaThl UCCIICIOBAaHUH U
pa3paboTok

3HATh:
- OCHOBHBIC XapaKTECPUCTUKH
SHEPreTHYECKUX KOTIIOB H YHEPTroOIOKOB
KaK 00BEKTOB yIIPaBIICHUS; OCHOBHBIC
peryiaupyeMBble BEIMYUHEL U
PEryIUpYIOIIUE BO3CHCTBUS
I-)HepFeTI/I‘-ICCKI/IX KOTJIOB, OCHOBHBIC
CUCTEMBI PEeTyTUPOBAHUS YHEPTETUUECKUX
KOTJIOB U X CTPYKTYpPY, OCHOBHEIE
CUCTEMBI PETYITUPOBAHUS I YCTAHOBOK
TOIIJINBO- 1 BOJOIIOAT'OTOBKH,

- IPUHIIUIIBI pabOTH HHPOPMAITMOHHBIX
noacuctemsl ACYTII; crtocoOn1
npeicTaBlIeHUs] UH(pOpMaLuK oepaTopy;
OCHOBBI 3PTOHOMHKH pad0vyero Mecra
orepaTopa, TEXHUYECKHX U MPOTPaMMHBIX
CpC]lCTB aBTOMaTu3anuu,; BUJbl CHCTEM
CUTHAIIU3ALIMU U 3aIIUTHI U IPUHIIUITBI KX
paboThI, CIOCOOBI 0OECTICUCHMS
HAJEKHOCTH PabOThI TEIUIOBBIX 3aIIUT,
OCHOBHBIC TCIIJIOBBIC 3aIIIUTHI
HHEPreTHYECKUX KOTIIOB,;

- OCHOBHBIC TCXHUYCCKHUC U HpOFpaMMHI)Ie
CPEJIICTBA, HA KOTOPBIX CTPOSTCS
aBTOMaTI/ISI/IPOBaHHBIe CUCTEMBI
yIpaBIeHUS TETI0OIHEPTeTUIECKUMHU
00BEKTaMU.

YMETB:
- IPUMEHATH CUCTEMBI IIPOrPaMMUPOBAHUS

KOHTPOJIJIEPOB, UCIIOJIB30BATh
CTAHApPTHBIC (I)YHKL[I/IOHaJ'IBHBIC 6J'IOKI/I,
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

(GYHKIIMH U SA3BIKH IPOTPAMMHUPOBAHUS
JUISL IPOrPAMMHUPOBAHUS TUTIOBBIX
QJITOPUTMOB PEryJIUPOBaHUS,
CUTHAJIM3ALIMU U 3aIlUTHI.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluciumimHa OTHOCUTCS. K OCHOBHOM TIpo()eCCHOHATBHOM 00pa3oBaTenbHON mporpamme TerioBsie
anektpudeckue cranuuu (ganee — OIIOII), manmpaBiaenuss moarotoBku 13.04.01 TemmosHepreTuka u
TEIUIOTEXHHKA, YPOBEHb 00pa30BaHMs: BhICIIEe 00pa30BaHUE - MATUCTPATypa.

basupyercs Ha ypoBHe BbIclIero oopa3oBanus (6akanaBpuaT, ClIEHUATUTET).

PesynbTarel 00yueHus, MOTYYCHHBIE TIPU OCBOSHUH JTUCIUTUIMHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Crpykrypa, dpynkiun | 33.42 | 2 25 - 1 - 0.625 - 0.3 - 29.0 - Ilodzomogka K mekyuwiemy KOHmpoio: padoTa
ACYTII u npuHIUIIEL 5 OPHUEHTUPOBAHA HA U3y4YCHUE JIUTEPATYPHBIX
ABTOMAaTH3UPOBAaHHOTO HCTOYHHKOB, KOHCIIEKTUPOBAHUE OCHOBHBIX
yIIpaBJICHUs JIAaHHBIX, TIPOXO0’KACHHE TPOOHBIX TECTOB IO
TEXHOJIOTUUECKUM y4eOHOMY MaTepHaity
00BEKTOM H3yuenue mamepuanog 1umepamypHsix
11 Beenenue. ACYTIL 6.425 0.5 - - - 0.125 - - - 5.8 - UCIOYHUKOG:
Buget ACYTII [1], m.1
1.2 Uctopus aBTomatuku | 6.425 0.5 - - - 0.125 - - - 5.8 -
kak orpacau. ACYTII u
ACYII
1.3 CocraB GpyHKIHI 6.425 0.5 - - - 0.125 - - - 5.8 -
ACYTII
1.4 [puHIUTE 6.425 0.5 - - - 0.125 - - - 5.8 -
ABTOMATHU3MPOBAHHOTO
yIpaBJICHUsI
TEXHOJIOTUUECKUM
00BEKTOM
15 OyHKINOHAIBHO- 7.725 0.5 - 1 - 0.125 - 0.3 - 5.8 -
IPYIIIOBOE YIIpaBICHUE
AYTO
2 MopenupoBanue 14.15 1.0 - 1 - 0.250 - 0.3 - 11.6 - ITodzomoeka k mexyuiemy Konmpoar: padbora
00BEKTOB M CUCTEM 0 OpMEHTHPOBaHA Ha U3YYCHUE TUTEPATYPHBIX
yIPaBICHUS. NCTOYHHMKOB, KOHCIIEKTUPOBAHUE OCHOBHBIX
OnTuMu3anus JIaHHBIX, TIPOXO’KAEHHE IPOOHBIX TECTOB 110
00OBEKTOB U CHCTEM y4eOHOMY MaTepHaly
yIpaBJICHUs H3yuenue mamepuanog 1umepamypHbix
2.1 MatremaTtHueckoe 6.425 0.5 - - - 0.125 - - - 5.8 - UCHIOUHUKOB:
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MOJICTTUPOBAHHE
00BEKTOB U CUCTEM
yIpaBJIeHUS

2.2

OnTuMH3anus
TEXHOJIOTHYECKUX
00BEKTOB U
ABTOMAaTH3MPOBAHHBIX
CHCTEM YIpPaBJICHUS

7.725

0.5

0.125

0.3

5.8

[2], w11

ABTOMaTH3aIHA
KOTENBHBIX U
BCIIOMOTaTEIbHBIX
MIPOIIECCOB M YCTAHOBOK
TOC. ABTomaruzanus
9HEProOJIOKOB

27.00

2.0

0.500

0.3

23.2

IloozomogKa K meKyuiemy KOHmpoio: padboTa
OpPHEHTHPOBAaHA HA H3YYEHHE JINTEPATYPHBIX
HCTOYHHKOB, KOHCIIEKTHPOBAHNE OCHOBHBIX
JAaHHBIX, MIPOXOXKJIACHUC HpO6HI)IX TCCTOB 110
yueOHOMY MaTepuairy

H3yuenue mamepuanoe 1umepamypHbix

3.1

ABTOMAaTH3aIHS
GapabaHHBIX
SHEPTETUUECKUX
KOTJIOB

6.425

0.5

0.125

5.8

3.2

ABTOMaTHuECKOE
peryiupoBaHue
SHEProOJIOKOB C

OapabaHHBIMU KOTJIAMHU

6.425

0.5

0.125

5.8

3.3

ABTOMAaTH3anus
MPSMOTOYHBIX
SHEPTreTHYECKUX
KOTJIOB

6.425

0.5

0.125

5.8

3.4

ABTOMaTH3aLHS
9HEProOIOKOB,
arperaron
TOIJIUBOIIOATOTOBKH M
TOIJIUBOIIOJAYH

7.725

0.5

0.125

0.3

5.8

UCMOYHUKO8.
[4], .18

WNudpopmanmonnsie
noacucteMbl ACY.
CucrteMbl
CUTHAJIM3ALIUU U
TEXHOJIOTHYCCKHUE
3ammTel TOC.
Cpencrtia
aBTOMATH3AIUU

33.30

2.5

0.500

0.3

29.0

ITodzomoeka k mexkyuiemy Konmponio: padbora
OpMEHTHPOBaHA Ha U3YYCHUE TUTEPATYPHBIX
UCTOYHUKOB, KOHCIIEKTHPOBAaHHE OCHOBHBIX
JIaHHBIX, TIPOXO’KAEHHE TPOOHBIX TECTOB 110
yueOHOMY MaTepHaity

H3yuenue mamepuanoe 1umepamypHoix
UCHIOUHUKOB:

[3], n.21




4.1

ABTOMAaTH3aH
BCIIOMOTaTEILHOTO
000pyIoBaHUs

6.425

0.5

0.125

5.8

4.2

Cnoco0b1
HpeNCTaBICHU
nHpOpPMAUH
oreparopy

6.425

0.5

0.125

5.8

4.3

ABTOMAaTH3UPOBAHHEIC
3aIUTE 000PYIOBAHUS
Y BCIIOMOTaTeIbHBIX
YCTaHOBOK

6.425

0.5

0.125

5.8

4.4

DProHoMHKa
TEXHUYECKUX U
MPOTPAMMHBIX CPEJICTB

6.425

0.5

0.125

5.8

4.5

Texuuueckue u
porpaMMHBbIE
cpeacTBa
aBTOMAaTHU3aIIHN

7.6

0.5

0.3

5.8

DK3aMeH

36.12
5

0.125

0.3

35.7

Bcero 3a cemecTp

144.000

8.0

4

2.000

1.2

0.3

92.8

35.7

HToro 3a cemecTp

144.000

8.0

4

2.000

1.2

0.3

128.5

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — nnanBuyanbHble KOHCYIbTAMU M0 KYpPCOBBIM MpoekTam/padoram; I'K- rpymnnoBsie KOHCYIbTAlUH 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas paborta crynenTa; UKP — nnas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexxyrouHas
aTTecTanus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Cmpykmypa, dpyuxkyuu ACYTII u npuHyunsl asmomamuzupo8aHHo20 ynpasieHus
MEXHOI02UYECKUM 00bEeKMOM

1.1. Beenenne. ACYTIIL Bunst ACYTII
ACVYTIIL. Buget ACVYTIIL Ilpo6nemsbl, cBsizanabie ¢ ACYTII. AHTHUBHUpYCHas 3amiuTa.
[Mpeumymectsa ACTII na 6aze I1TK.

1.2. Uctopus aBromaruku kak orpaciu. ACYTII u ACVYII
Kpatkass uctopus orpaciu. ACYTIIL. DneMeHTsl T€OpuM MHOTOYPOBHEBBIX HMEpPapXUUYECKHUX
CHCTEM.

1.3. CocraB ¢ynkiuit ACYTIL
CocraB ¢pynknuit ACYTII. @yHKIMHM TIO OTAEIBHBIM SHEPro0I0KaM M IO AJIEKTPOCTAHIIMH B
LEJIOM.

1.4. IIpuHIMIIBI aBTOMATU3UPOBAHHOTO YIPABICHUS TEXHOIOTUYECKUM 00BHEKTOM

[TpuHIMIIBI aBTOMATU3UPOBAHHOTO YIPABJICHUS TEXHOJOTHMYECKHMM OOBEKTOM. YTIpaBIIEHHE B
pexxuMe coBeTurka oneparopy. CynepBuszopHoe ympasienue. LleHTpanuzoBanHoe uudpoBoe
yIpaBJICHUE.

1.5. ®ynkuuonanpHO-rpynnosoe ynpasinenue AYTO
Pacnpenenennoe nudposoe ynpasienue. OyHKIMOHATBHO-TPYIIIOBOE YIIPABICHHE.

2. MO@@JZHDO@ClHue 00bEeKmos u cucmem YnpaeieHuA. OnmuMus‘auuﬂ 00beKmos u cucmem
ynpaeieHusl

2.1. MareMaTHuecKoe MOJIeIMPOBaHNE OOBEKTOB U CUCTEM YIPaBICHUS
Marematuueckue  Mojend  OOBEKTOB M CHCTEM  yNpaBi€HHs.  OKCIEPUMEHT B
IIPOMBIIIJIEHHOCTH.

2.2. OnTuMH3aIus TEXHOJOTUYECKUX 0ObEKTOB M aBTOMATH3UPOBAHHBIX CUCTEM YIPABJICHHS

OnTumuszainus TEXHOJOTHUYECKUX OOBEKTOB ympaBiueHus. Cratuueckas W AMHAMHYECKas
onTuMu3anus. MeToasl craTuyeckor ontumuzanuu. OpraHu3aius ypaBJIeHUS TEXHOJIOTHYECKUM
MIPOLIECCOM.

3. Aemoxwamuwuwz KOmMEJNbHbIX U 8CNOMO2AMENbHBIX NPOUECCO6 U yCmaHo60K T3C.
A@mOMamusauuﬂ 3H€D206/ZOKO6

3.1. ABromaTu3anusi 6apabaHHbBIX SHEPreTHUECKUX KOTJIOB
ABromatu3zanus 00bekToB TOC. bapabanHbli U MPAMOTOYHBIN KOTEN KaK OOBEKT YIpPaBJICHUS.
OcHoOBHBIE peryaupyemMble BeTUUYUHbBI 0apaObaHHOTO KOTJIA..

3.2. ABTOMaTHUYECKOE PETYJIMPOBAHUE SHEPTrOOIOKOB ¢ GapabaHHBIMU KOTIAMU
PerynupoBanme mpomeccoB TOpeHHs M MapooOpa3oBaHusa. PerymmpoBaHme aBieHHs
NEPErpeToro napa u TerjaoBOi Harpy3KH.

3.3. ABromaTu3anus NpsIMOTOYHBIX SHEPTETUYECKUX KOTJIOB



PerynupoBanune  TeMmepaTypHOro  peXumMa  I[EpBUYHOIO  TpakTa.  PerymupoBanue
SKOHOMHUYHOCTH MPOLECCa TOPEHMS, IEPBUYHOIO U BTOPUYHOIO IEpErpeBa mnapa.

3.4. ABTOMaTH3aIUs YHEPTOOJIIOKOB, arperaToB TOIUTMBOIIOATOTOBKY U TOILTUBOTIOAYN
ABTOMaTH3aIMsl JHEProOJOKOB. DHEProOJIOK Kak OOBEKT YIpaBJICHUS. PeryimupoBaHue
9acTOTHI U MOIITHOCTH Ha MPUMEPE ra30Ma3yTHOTo 3Heproodmoka 800 MBT.

4. Unpopmayuonnvie noocucmemul ACY. Cucmemul cuHaau3auuy U mexmoao2uyecKue
sawumol TOC. Cpedcmea agmomamuzayuu

4.1. ABTOMaTu3anus BCIIOMOraTeIbHOTO 000PYyI0BaHUS

PerynupoBanue BBEIOPOCOB BpEIHBIX BEIIECTB C JBIMOBBIMH Ta3aMd. ABTOMaTH3aIHs
BcrioMorarensHoro obopynoBanusi TOC. ABromaTtu3anusi yCTPOWCTB IMMOJAaYd M TMOJATOTOBKHU
TOILJIBA.

4.2. Cnioco6bl ipecTaBieHus HH(OPMALIUU OTIEPaTOPy
Nudpopmannonnble  (YHKIUKM TEXHUYECKHX  CPEACTB. TEIUIOTEXHUYECKUH  KOHTPOIIb.
Curnanusanus.

4.3. ABTOMaTU3UPOBAHHBIC 3AIUTHI 000PYIOBAHUS U BCIIOMOTaTEJIbHBIX YCTAHOBOK

Cucrembl  TEXHOJOTMYECKMX  3amuT. Jlormueckue  sneMeHThl  3aumT.  [Ipumepst
TEXHOJIOTHYECKUX 3allUT. ABTOMAaTHYECKHE CHUCTEMBI 3allUThl TEIJIOBOTO O00OpYIOBaHMS.
[Tpumeps! 3amuT.

4.4. OproHoMrKa TEXHUYECKUX U MPOrPaMMHBIX CPEJICTB
PaGouee mecto omeparopa. OproHomuka paboudero wmecra omneparopa. CoBpeMEHHbIE
TEXHUUYECKHE Cpe/IcTBA aBToMaTu3auu. O630p COBpEMEHHBIX.

4.5. Texuudeckue U MPOrpaMMHBIE CPEICTBA aBTOMATH3ALUH

S3bIKK U cucTeMbl nporpaMMmupoBanus. [IporpaMMupyemMbie KOHTPOJIEPHI U KOHTPOJLIEPHI €
KECTKOM  aJITOPUTMUYECKONM  CTPYKTypol. CHCTEMBI INPOrpaMMHMpPOBAHUS  COBPEMEHHBIX
MHUKPOIPOLIECCOPHBIX KOHTPOJLIEPOB.

3.3. TeMbl NIpaAKTHYECKUX 3aHATHI
1. Jlormdueckune »jIeMEHTH aBTOMATHYECKUX 3aliuT. Jlorngeckme cXxeMbl aBTOMaTHUECKIX
3aLIUT;
2. [IporpamMMupoBaHue aaropuTMoB yrpasieHus. COBpeMEHHbIE SI3bIKU IPOTPaMMHUPOBAHUS
KOHTPOJUIEPOB;
3. MonenupoBaHie 0ObEKTOB U CUCTEM YIIPABJICHUS.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPelyCMOTPEHO

3.5 KoncyabTanumu

I pynnosvie Koucyrbmayuu no Da3()€]laﬂ/l Oucuunﬂquz (FK)

1. PaccmoTpenne OCOOEHHOCTEH © TPHUHIIMIIOB aBTOMATU3WPOBAHHOTO  YIIPABJICHHS
TEXHOJIOTUYECKIM OOBEKTOM.
2. PaccMoTpeHne 0cOOCHHOCTEH MOICITUPOBAHUS O0BEKTOB M CHCTEM YITPABJICHHSI.



3. Paccmorpenne ocobeHHOCTEH HHpOpMaAIMOHHbIX oacucteM ACY.
4. PaccmoTpeHne 0COOCHHOCTEW aBTOMATHU3aIlUK KOTEIbHBIX M BCIIOMOTaTEIbHBIX MPOIECCOB
u ycraHoBok TOC.

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota HE IPEayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3arutaHUPOBaHHBIE PE3YJIBTATHI O0YYEHUS M0 AUCIUILIHHE
(B COOTBETCTBUH C pa3zeiioM 1)

Kongl
WHJIUKaTOPOB

Howmep paznena

JTCUUILTUAHEI (B

COOTBETCTBUH C
n.3.1)

1]12[3]4

O1eHOYHOE CPEICTBO
(TN ¥ HAUMEHOBAaHUE)

3HATh:

OCHOBHBIC TCXHUYCCKHUE U IIPOI'PaMMHBIC CPEACTBA, HA KOTOPBIX
CTPOATCA aBTOMATU3UPOBAHHBIC CUCTCMBI YIIPABJIICHUA
TCIINIOOHCPICTUYCCKHUMHA 00BEeKTaMu

N/I-2nx-2

TectupoBanune/CTpykTypa, GYHKIIMH
ACVYTII

MPUHLMIIBI padoThl UH(pOpMaMOHHBIX noacuctembl ACYTII;
COCcOOBI IPEACTaBICHUS HHPOPMALIUU ONIEPATOPY; OCHOBBI
SProHOMUKHU pabovero MecTa orneparopa, TEXHUYECKUX U
IIPOrpaMMHBIX CPEICTB aBTOMATHU3alMU; BUABI CUCTEM CUTHAIU3ALUN
Y 3aIIUTHI ¥ IPUHIUIBI UX PabOTHI, CIOCOOBI 00eCTICUeHHS
Ha/IeKHOCTHU PabOThI TEIUIOBBIX 3aIUT, OCHOBHbIE TEILIOBBIE 3AILUTHI
SHEPreTUYECKUX KOTJIOB

NI-2nxk-2

TectupoBanue/ ABTOMaTH3ANNS KOTEITHHBIX
¥ BCIIOMOTaTEJIbHBIX MPOIIECCOB U
yctanoBok TOC

OCHOBHBIE XapaKTEPUCTUKHU SHEPIreTUYECKHX KOTIOB U SHEProOJIOKOB
KaK OOBEKTOB YIPaBJIE€HUS; OCHOBHBIE PETYJINPYEMbIE BETUUNHBI U
PEryaupyoIue BO3ACUCTBUSA YHEPTETUYECKUX KOTIOB, OCHOBHBIE
CUCTEMBI PEryJIMPOBaHUS YHEPTETUYECKUX KOTIIOB U UX CTPYKTYpY,
OCHOBHBIE CUCTEMBI PETYIMPOBAHUS I YCTAHOBOK TOILIUBO- U
BOJIONIOJITOTOBKH

NI-2nk-2

TectupoBanue/MoienupoBaHue 00bEKTOB
Y CUCTEM YIpPaBJIECHUS

YmMmeTh:

IIPUMEHSTh CUCTEMBI ITPOIrPaMMUPOBAHNS KOHTPOJIEPOB,
HCIOJIb30BaTh CTaHIapPTHbIE (PYHKIIMOHAIbHBIE OJIOKH, PYHKIIMH U
S3BIKM IIPOrPAMMMPOBAHUS 1711 IPOTPaMMHUPOBAHUS THUIIOBBIX
QJITOPUTMOB PETYJIUPOBAHUS], CHTHAJIM3AIUY U 3aIIUThI

N/I-2nk-2

TectupoBanue/MHpopmarioHHbIe
noacucreMsl ACY
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. ABTOMaTH3a1Ms KOTEIbHBIX U BCIOMOTaTeJIbHBIX IPOLECCOB U yCTaHOBOK TOC
(TectupoBanue)
2. Nadopmannonnsie noacucremsl ACY (TectupoBanue)
3. MonenupoBanue 00beKTOB U cucTteM yrpasieHus (TecTupoBaHue)
4. Ctpykrypa, pyaxaun ACYTII (TectupoBanue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Oxzamen (Cemecmp Ne2)
OueHka OmNpenemnsieTcss MO COBOKYIMHOCTH PE3YJbTAaTOB TEKYIIETO KOHTPOJS YCIEBAEMOCTH B
cootBeTcTBUU C [lonoxennem o OambHO-peUTHHTOBOM cucTeme s cryaeHtoB HUY « MOy

B numiom BeICTaBIsIETCS OLICHKA 32 2 CEMECTP.

IIpumeuyanue: OLeHOYHbIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (POH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. A.A. T'opbyHos, A./l. [Ipunagues- "ABTOMaTHU3UPOBaHHbBIE METOBI OOPAOOTKH Pe3yabTaTOB
skcniepumenta”, MznarensctBo: "OI'Y", OpenOypr, 2016 - (99 c.)
http://biblioclub.ru/index.php?page=book&id=485285;

2. [Inernes, I'. [1. ABTOMaTH3a1MsI TEXHOJIOTHYECKUX MTPOLIECCOB U IPOU3BOJICTB B
TEIUIOPHEPreTUKE : y4eOHUK JJIsl By30B 1O CIIEHUAIBHOCTH " ABTOMATH3AIMsI TEXHOJIOTHYECKUX
MIPOIIECCOB U MPOU3BOJICTB (PHEpreTHKa)" HanmpaBiaeHUs ""ABTOMATH3UPOBAHHBIE TEXHOJIOTHU U
npouszBojcta" / I'. I1. IlnetneB. — 3-e u3a., nepepad. u nomn. — M. : U3n-so MOU, 2005. — 352 ¢. —
ISBN 5-7046-1013-7.;

3. Aunpromus, A. B. YrpaBieHue 1 HHHOBaTHKa B TEIUIO3HEPTeTHKE | yueOHOe 1mocodue s By30B
no HamnpasieHuto "Temnosnepreruka” / A. B. Auapromun, B. P. Cabanun, H. M. CmupsoB. — M. :
Usnarensckuii njom MBU, 2011. — 392 ¢. — ISBN 978-5-383-00539-2.
http://elib.mpei.ru/elib/view.php?id=4186;

4. Ky3umun, B. ®. Meroauueckue ykazaHus 110 IPUMEHEHHIO CPEbl IPOrpaMMHUPOBaHUS
CODESYS ns pa3paboTku MporpaMMHOT0 o0ecrieueHus A1l KOHTPOJUIEPOB | METOJUYECKOe
nocobwue 1o Kypcam "TexHHuecKkrue CpecTBa aBToMaTu3anuu'", "ABTOMaTH3aIHS CUCTEM
TEIIOCHA0KEHUS U KOHIMLIMOHUPOBAHUS" 110 HarpaBiieHuIo "Temno3HepreTuka v TeIIoTeXHukKa'" /
B. ®. Ky3umun, E. . Mep3nukuna, Han. nccnen. yu-t "MOUN". — M. : U3n-8o MOU, 2014. — 36 c.
http://elib.mpei.ru/elib/view.php?id=7013.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrnedeHue:
1. CIO "TIpomereit";
2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpamm;
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3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;
4. Buneoxondepennuu (Maitna, Coepmxkas, BK u ap).

5.3 UnTepHeT-pecypchl, BKJIWOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(OPMAIIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

©CONOUTAWN -

. 9BC Jlans - https://e.lanbook.com/
. Hayunasi ssiekTponnas 6udauoreka - https://elibrary.ru/

. baza nannbix Web of Science - http://webofscience.com/

. ba3za mannbIix Scopus - http://www.scopus.com

. HanpoHanbHast 3JIeKTpoHHas 0udamoTeka - https://rusneb.ru/

9BC "KoncyabTanT ctyaenra' - http://www.studentlibrary.ru/

. AKypnaa Science - https://www.sciencemag.org/

. DaexkTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php
. ITopTan oTKpeITHIX JaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

10. Ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/JAA H COUAIBHOM 3aUThHI PD -
https://rosmintrud.ru/opendata
11. ba3a oTKPBITHIX JaHHBIX NPO(ecCHOHAIBHBIX CTAHAApTOB MUHNCTEPCTBA TPYAA U
conmnabHoi 3amuTel PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

12. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus PD -
http://www.economy.gov.ru
13. ba3a oTKpbITHIX JaHHBIX Pochuumonnropunra - http://www.fedsfm.ru/opendata
14. DnexTponHas oTkpbiTas 6a3a naHHbIX '"'Polpred.com O630p CMHU" -

https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeeHus Homep ayauropun, OcHamenune
HAaHMEHOBaHHe
VY4eOHble ayautopun K-417/6, benas CTOJI KOMITBIOTEPHBIN, TOCKAa NUHTEPaKTHBHAs,
JUTSL TIPOBEJICHUS MyJIbTUMEAUITHAS KOMIIBIOTEPHAs CETh C BBIXOAOM B MIHTEpHET,
JIEKIIUOHHBIX 3aHATUN U CTyus MYJIbTUMEAMMHBIA TPOEKTOP, KOMITBIOTED

TCKYLICTO KOHTPOJIA

MIEPCOHAJIbHBIN

K-417/7, CeroBas
YepHas CTyIUs

CTYJI, KOMIIBIOTEPHAs CETh C BBIXOJOM B
WnuTepHer, MUKPO(OH, MyJIbTUMETUITHBIN
IPOEKTOP, IKPaH, 000pyAOBaHHE
CIELUAIN3UPOBAHHOE, KOMIIBIOTED
MePCOHAJIbHBIN

VY4eOHble ayautopun K-417/1, CTOJI ITPENOIABATEIISA, CTOJI KOMIIBIOTEPHBI,
JUTSl IPOBEJICHUS KommetotepHsiit | mkad 11 JOKyMEHTOB, IIKad TSt OAEKIbI, CTO
MPAKTUYECKUX 3aHITUH, kiacc UJ1O MMHCbMEHHBIN, KOMITBIOTEPHAsI CETh C BBIXOJIOM B
KP u KII HNHuTtepHert, 1ocka MapKepHasi IIepeIBUKHAs,
KOMITHIOTEP MEPCOHATBHBIN, IPUHTED,
KOHIUIIMOHED, CTeHT MHPOPMAITMOHHBII
VYueOHbIC ayAUTOPUHU K-417/1, CTOJI MPENOoAaBaTENs, CTOJI KOMITbIOTEPHBIH,
JUTSl IPOBEJICHUS KommetotepHsiit | mkad 11 JOKyMEHTOB, IIKad TSl OAEKIbI, CTOI
MIPOMEKYTOUHOMN kimacc UJ1O MHCHbMEHHBIN, KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
aTTecTaluu WNHuTtepHeT, 10ocka MapKepHasi epeIBUKHAs,
KOMITHIOTEP MEPCOHATBHBIN, TPUHTED,
KOHIUIIMOHED, CTeHT MHPOPMAITMOHHBII
ITomemnmenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TUCHMEHHBIN,
CaMOCTOSATEIbHON JlexunoHHas BeIlIAJIKa JUIsl OJI€XKAbl, KOMIIBIOTEPHAs CETh C
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paboThl aAyIUTOPUS BBIX0JIOM B IHTEpHET, KOMIIBIOTED
MePCOHANIbHBINA, TPUHTEP, KOHIUIIUOHED
ITomemenus s 2K-2000, CTOJI, CTYJI, KOMITIBIOTEP MEPCOHAIBHBIM,
KOHCYJIbTUPOBAHUS Kondepeni-3an KOHJIUIIUOHED
110
ITomemenus s XK-417 /2a, CTEJUIaX I XPAaHCHUS UHBEHTAps, DKpaH,

xpaHeHust obopynoBanus | Ilomemenue mis yKa3Ka, apXUBHBIC JOKYMEHTBI, TUTIJIOMHBIC U
1 y4eOHOTO MHBEHTAPS WHBEHTaps KYPCOBBIE paOOThI CTYICHTOB, KaHIICIIIPCKUN

IIPUHAUIEKHOCTH, CIIOPTUBHBIA HHBEHTAph,
XO351CTBCHHBII NHBEHTAPb, 3allaCHbIC
KOMILIEKTYIOUIHE 1)1l 000pYAOBaHUs
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IIpunoxenne A

BAJIJIbHO-PEUTHHI OBASI CTPYKTYPA JUCHUIIIMHBI
ACY TII suepro610koB

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

Crpykrypa, ynakiuu ACYTII (TectupoBanue)

MonenupoBanue 00beKTOB U cucteM ynpasienus (TectupoBanue)

ABTOMaTH3a1Msl KOTEJIBHBIX M BCIIOMOTaTeNIbHBIX MpoueccoB U ycraHoBoK TOC (TectupoBanue)
HNudopmannonnsie nojacucremsl ACY (TectupoBanue)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Wnpnexc KM- | KM- | KM- | KM-
Howep Pa3zpen nucuuninmHel KM: L 2 3 4
pasnena Henens 3 6 9 12
KM:
Crpykrypa, dyakuuu ACYTIT u mpuHIUIIBL
1 ABTOMATHU3UPOBAHHOTO YIIPABICHUS TEXHOJIOTHUECKUM
00BEKTOM
1.1 Benenune. ACYTII Bugst ACYTII +
1.2 Hcropus aBromatuku kak orpaciau. ACYTII u ACYII +
13 CocraB ¢pynkumiit ACYTII +
14 [TpuHIMIIBI aBTOMATU3UPOBAHHOT'O YIIPaBJICHUS +
' TEXHOJIOTHYECKUM 00BEKTOM
1.5 @yHKIMOHANBHO-TPYNIIOBOe yrnpasieHue AYTO +
2 MonennpoBanue 0ObEKTOB U CUCTEM YIPABICHUS.
OnTuMuzanusi 00bEKTOB U CUCTEM YIPABICHHUSI
21 MaremaTrueckoe MOJEINPOBaHNE OOBEKTOB U CUCTEM +
] YIIPABJICHUS
29 OntuMu3anus TeXHOJIOTHUYECKUX 00BEKTOB U +
' ABTOMATHU3MPOBAHHBIX CHCTEM YIIPABJICHHUS
3 ABTOMaTH3a1Us KOTEJIBHBIX U BCIOMOTaTEIbHBIX MPOLIECCOB
u yctaHoBoK TOC. ABTOMaTH3aIMsI SHEProOJIOKOB
3.1 ABTomaTH3anus 6apabaHHBIX SHEPreTHUYECKUX KOTJIOB +
39 ABTOMAaTHYECKOE PETYIHUPOBAHHUE SHEPTOOIOKOB C +
' OapabaHHBIMU KOTJIAMU
3.3 ABTOMaTH3a1Us TPSIMOTOYHBIX YHEPTE€TUYECKUX KOTIIOB +
34 ABTOMaTH3aIMs SHEPTOOJIIOKOB, arperaToB +

TOIINIMBOIIOATOTOBKH M TOIJIMBOIIOJa4YH
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Nudopmanmonnsie moacucreMbl ACY. Cuctemsr

4 CUTHaNM3aluu U TexHojornyeckue 3amuTsl TOC. Cpeacrsa
aBTOMaTHU3aluU
4.1 ABTOMaTH3a1Ms BCIIOMOIaTeJIbHOTO 000py10BaHUs +
4.2 CrniocoOnI nipeAcTaBiIeHUs HHDOPMAIIUU OTIEPATOPY +
43 ABTOMaTU3UPOBAHHBIE 3alLUTHl 000PYAOBAHUS U +
' BCIIOMOTaTeJIbHbIX YCTaHOBOK
4.4 OProHOMMKA TEXHUYECKHUX U IPOrPaMMHBIX CPEACTB +
4.5 TexHu4eckue U IporpaMMHbIE CPEACTBA aBTOMATU3aLlUU +
Bec KM, %: | 25 25 25 25
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