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

Hanpasienue noaroroBku/cnenuanbHocTh: 13.03.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue o0pa3zoBare/ibHOI NporpamMmbl: CHUCTEMBI TENJI0IHEPTrOCHAOKEHUS TOPOI0B
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
TEXHUYECKHUE CPEJACTBA U CUCTEMbI ABTOMATU3ALIUA
INoOPOACKHUX UH XEHEPHBIX CUCTEM

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.10.01.04

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

8 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IIAHY:

180 yacoB

Jexnun

8 cemecTp - 28 yaca;

IIpakTnyeckue 3aHATHSA

8 cemectp - 42 yaca;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Kouncynabranuu

8 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

8 cemectp - 107,5 yacos;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTrupoBanue
Cemunap

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

8 cemecTp - 0,5 yaca;

MockBa 2025




NPOI'PAMMY COCTABMUJI:

MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»
CseneHunn o enagensue L3N M3K
Bnageneyu LepbaToB W.A.
IIpenonaBaTens * Mo ¢ Waentupunarop __HG6D2590aB-5hcherbatoviA-dolec] ] N.A. lllepbatoB

COI'TACOBAHO:
PyKOBOI[I/ITe.]—H) MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
o CseneHva o snagensuye L3N M3K
06pa3OBaTeJ'ILHOI/I Bnagenes, Tawo ET.
HpOFpaMMBI WaenTudmKaTop R913dalfa-GashoYG-ebOefeld E.F. FaH_IO

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

o o CeeneHuna o enagensue L3N M3KU
3aBeﬂy10vaH BBIITYCKaromen Bnageneu flBopoBCKmiA 10.B. 10.B. .
Ka(bez[pOI/I WaeHTUdMKaTOp H7e35b260-YavorovskyYV-dabb149 HBOpOBCKI/H/I




1. HEJIM U BAJAYU OCBOEHM S TUCIHUAIIJINHBI
Leanb ocBoeHWsi AUCHUIVIMHBI. HM3y4Ye€HHE TEXHHYECKHUX CPEACTB M CHUCTEM AaBTOMATH3AINH
TOPOJICKUX MH)KEHEPHBIX CUCTEM.
3agaun QM CHMILINHBI
- U3YYCHHE OCHOB ITOCTPOCHHSI CUCTEM aBTOMATU3AIUU TOPOJCKUX HHKEHEPHBIX CUCTEM.;
- U3yYCHHUE OCHOBHBIX BHJIOB TEXHUYECKUX CPEJICTB aBTOMATHU3AIIMU TOPOJICKUX HHKEHEPHBIX
CHCTEM.;
- U3yYCHUE CXEM aBTOMATH3AIMU TOPOJICKMX WHKEHEPHBIX CUCTEM. ;
- OCBOCHHE MIPHUKIIATHOTO MPOTPAMMHOT0 00€CIIeUeHHS, UCTIOB3YEMOT0 ITPU aBTOMATU3AIINN
TOPOACKUX MHKCHEPHBIX CUCTEM..

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Kon n HanmeHoBanue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00y4YeHNsl
KOMIIeTeHIIUH HHIMKATOPA T0CTHKEHHS
KOMIICTCHIINU
[TK-3 Cniocoben N/I-3nk-3 Y4acTByeT B 3HATb:
y4acTBOBaTh B OpraHu3ali TEXHUYECKOI O -~ OCHOBHBIC TEXHUYCCKHE CPCICTBA
9KCILTyaTalliu CUCTEM oOecrieyeHHs U 3KCIUTyaTanuy | 4BTOMATH3AINKA FOPOACKUX MHIKCHEPHBIX
TEIJIO?HEProCHAOKEHUS CUCTEM CUCTEM,
ropojoOB TEIJIO3HEProCHAOKEHUS - IPUHIHIIBL IIOCTPOCHUSA U CTPYKTYDPY

CHCTEM aBTOMATU3aI[H TOPOJCKHX
WH)KEHEPHBIX CHCTEM, POJIb
aBTOMATH3alllU B 00ECTIeYeHIH
DHEPreTUIECKOH (D (HEKTUBHOCTH,
HaJIS)KHOCTH U SKOJIOTHYECKOM
0€30MaCHOCTH rOPOJICKMX MH)KEHEPHBIX
CHCTEM;

- OCHOBHBIE CXEMBI aBTOMATH3AIUN
Pa3IUYHBIX TOPOACKUX MHKEHEPHBIX
CHCTEM.

YMETB:
- BBIMOJIHATH ()YHKIIMOHAJIBHBIE CXEMBbI

aBTOMATHU3AlMK PA3IMYHBIX TOPOJCKUX
WHXECHEPHBIX CHCTEM;

- BBINOJHATH poekT B SCADA-cucreme;
- OCYILECTBJISATH MOA00pP TEXHUYECKUX
CPEJICTB aBTOMATHU3AIMK TOPOJICKUX
WHXCHEPHBIX CHCTEM.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumirHa OTHOCUTCS K OCHOBHOW MpodeccHoHanbHOM 00pa3oBarenbHOM nporpamme CHcTeMbl
TeriosHeprocHadkenuss ropoaoB  (mamee —  OIIOII), HampaBnenus mnoarotoBku  13.03.01
TennosHepreTuka 1 TEIUIOTEXHHUKA, YPOBEHb 00pa30BaHMsL: BhICIIEe 0Opa3oBaHue - OaKalaBpHar.

bazupyercs Ha ypoBHE cpeaHero o01ero oopa3oBaHus.

Pe3ynbraThl 00y4eHus1, MONTy4YeHHbIE P OCBOCHUH TUCIMILIMHBI, HEOOXOAUMBI IPU BBITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PaOOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyI0eMKOCTh JUCHIUIUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 qacoB.

Pasnensr/TeMsl
JTUCIUTUTAHBL/ (D OPMBI
IIPOMEXKYTOUHOMI
aTTecTalluu

Ha paszen

Cemectp

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

KonrakTHas pabora

CP

Jlex

JIab

IIp

Koncynpranus

HKP

KIIP I'K

HKKII

TK

A

Pabora B
ceMecTpe

ITonroroBska x
aTTecTalun
/KOHTPOJIb

CopneprkaHue caMOCTOSTENTFHON paboThl/
METOIUYECKHE YKa3aHHs

2

]

8 9

10

11

12

13

14

15

OCHOBHEBIE NOHATHSI H
OTIPE/ICIICHUS

N | | Beero wacos

N

|~

12

Camocmoamenbroe uzyueHnue
meopemuuecKo2o mamepuaia. I/IsyquMe

11

ITpyHIMIIBI TOCTPOCHUS
U KJIacCU(PHUKAIIHS
CHUCTEM aBTOMAaTU3aLUU
TOPOJACKUX
UHXCHEPHBIX CUCTEM

4

1.2

CtpykTypa cucteM
aBTOMATH3aIUI
TOPOJICKUX
WH)KEHEPHBIX CHCTEM

13

Ponr aBTOMaTH3aMK
TOPOJCKHIX
WH)XCHEPHBIX CHCTEM
MIPY PEIICHUH 33a1a4
sHeprodpPexTUBHOCTH
U DKOJIOTUYECKOI
0€30I1acHOCTH

14

HurennexryanbHbie
TEXHOJIOTHH B
aBTOMAaTHU3AIUHU
TOPOJCKUX
VH)KEHEPHBIX CUCTEM

JIOTIOJTHUTENFHOTO MaTepuana o pa3aeny
"OcHOBHBIC IOHATHUSA U OTIpeaeaeHus "
H3yuenue mamepuanos aumepamypHbslx
UCHOYHUKOG:

[8], 6-39

T'opoxckas
WH)KEHEPHAs CUCTEMa
KaK OOBEKT
aBTOMAaTH3aLUKA

21

12

2.1

AmHanus sneMeHTa

Camocmoamenbhoe uzyuenue
meopemuuecko20 mamepuana: zyueHue
JIOTIOJHUTEIBLHOTO MaTepuaa o pasaeny
"T'opojckast HHXKEHEepHAst CUCTEMa KaK 00bEKT
aBTOMaTH3anun"

4




TOPOJCKOM
WHXEHEPHOU CUCTEMBI
Kak 00bEKTa
YIpPaBJICHUS

H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[2], 2-68
[5], 13-82

2.2 Ioctpoenne moneneit 7 1 2 4
3JIEMEHTOB TOPOJCKOI
HMHXXEHEPHOU CUCTEMBI
IS eJIei
aBTOMATHU3aLUH 1
YIIpaBJICHHUS
2.3 CuHTe3 cucteM 7 1 2 4
ABTOMATHYECKOTO
yIIpaBJICHUs
3JIEMEHTaMH FOPOJICKON
HUHXCHEPHOM CUCTEMBI
3 TexHuueckue cpeicTpa 25 3 6 16 Ilo020mo8Ka K npaKkmu4eckum 3aHAmuam:
ABTOMAaTH3ALUH W3y4yeHnune marepuaina rno paaeny
3.1 Bri6op cpencts 6 1 1 4 "TexHHUECKHe CpPeICTBa aBTOMaTH3anuu"
M3MEPEHUS] OCHOBHBIX MOATOTOBKA K BBHITIOJIHCHUIO 33/IaHUI Ha
TEXHOJIOTHYECKUX NPaKTUYECKUX 3aHATUAX
apaMeTpoB Camocmoamensnoe usyuenue
3.2 Bri6op 7 1 2 4 meopemuuecko2o mamepuana: V1syuenue
HCIIOTHUTEIBHBIX JOTIOJTHATENEHOTO MaTepHalia 1o pasieiy
MEXaHU3MOB "TexHU4YeCcKre CpeJICTBA aBTOMAaTU3aIuu"
3.3 CTpyKTYpHEIC U 6 1 1 4 H3zyuenue mamepuanog 1umepamypHsix
(bYHKIMOHATBHBIC UCHMOYHUKOG:
CXEMBI U3MEPEHHUS 1 [1], 92-138
peryinupoBaHus [6], 102-201
OCHOBHBIX
TEXHOJIOTHYECKHX
rapameTpoB
3.4 | MUKpPOKOHTpOJUIEpHbIE 6 - 2 4
CHCTEMBI
ABTOMATHYECKOTO
perynupoBaHus
4 ABTOMaTu3anus 54 14 16 24 Ilo020mo6Ka K npaKmu4eckum 3auamuam:
TOPOJICKUX N3y4yenne marepuaina 1o pasaeny
WH)KCHEPHBIX CHCTEM " ABTOMAaTH3a1Ms TOPOACKUX MHKEHEPHBIX
41 ABTOMaTH3aAIUA 6 2 2 2 cucTeM'" MOJATOTOBKA K BBINOJHEHHIO 3aJaHUI
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TEIJIOr€HEPUPYIOIINX
YCTaHOBOK

Ha MPAaKTUYCCKUX 3aHATUAX
H3yuenue mamepuanos 1umepamypHsix

4.2

ABTOMAaTH3aIH
MPOLIECCOB TOPEHUS U
MMATaHUS KOTEIbHBIX
YCTaHOBOK

4.3

ABTOMaTH3aIHA
WHAWBUIYaIbHO-
TEIUIOBOTO IyHKTA

4.4

ABTOMaTU3MPOBaHHASL
HHPOPMALHOHHO-
U3MEepUTENIbHAS
cucTeMa KOHTPOJISI U
ydeTa S3HepropecypcoB

4.5

ABTOMaTH3aIHS
CHCTEMEI
XO3SIMCTBEHHO-
MMUTHEBOTO
BOZOCHAOKEHUS

4.6

ABTOMAaTH3aIH
CHCTEMBI
MIPOTHBOIIOXKAPHOTO
BOJOCHA0KEHUS

4.7

ABTOMaTI/IBI/IpOBaHHLIC
CUCTEMBI
TEIIOCHAOKEHHUS

4.8

ABTOMAaTH3UPOBAHHEIC
CUCTCMBI
ra3’ocHa0XeHHUs

UCMOYHUKOE.
[3], 2-48

IIporpammuoe
obecrieueHue aist
ABTOMaTH3aINN
TOPOJCKHIX
WH)KEHEPHBIX CUCTEM

22

10

5.1

SCADA-cucTeMsl 11
MOCTPOEHHUS
ABTOMATH3UPOBAHHBIX
CHCTEM YIIPABJICHHS U
JIMCTIETYEPU3AIN

22

10

Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
N3yueHnue marepuana no pasaeny
"TIporpammHOe obecrieueHue ast
aBTOMATH3AIMH TOPOJICKUX WHKESHEPHBIX
cucTteM'" MOATOTOBKA K BBIIIOJIHEHHIO 3aJaHHI
HA MPAKTHYCCKUX 3aHITHIX
Camocmoamensroe usyuenue
meopemuyeckozo manepuana: Nzydenve
JIOTIOJHUTEIBLHOTO MaTepuaa o pasaeny
"IIporpammHOe obecriedeHue ast




TOPOJCKHUX
UH)KEHEPHBIX CUCTEM

aBTOMATH3AIH TOPOICKUX MHKEHEPHBIX
cucteM"

H3yuenue mamepuanos 1umepamypHslx
UCHOYHUKOS:

[4], 101-205
[7], 64-173
OK3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 28 - 42 0.5 74 335
Hroro 3a cemecTp 180.0 28 - 42 2 - 0.5 107.5

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoektam/padboram; MKKII — nnauBuIyansHbie KOHCYIBTAIIMU MO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aenam
muctumuinaer, CP — camocrositennbHas padota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoIis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcHosHble nonAmuA u onpedeneHus

1.1. HpI/IHI_[I/IHBI IMOCTPOCHUA U KJ'IaCCI/I(l)I/IKaHI/IH CUCTCM aBTOMATU3aAllUU I'OPOACKHX
HHXKCHCPHBIX CUCTCM

HpI/IHHI/IHBI IMOCTPOCHUA U KJ'IaCCI/I(bI/IKaI_[I/IH CUCTEM aBTOMAaTHU3allUKU TOPOJACKHNX HHXKCHCPHBIX
CHUCTCM.

1.2. CrpykTypa cucrteM aBTOMaTHU3alUU TOPOJICKUX MHKEHEPHBIX CUCTEM
CTpyKTypa CUCTEM aBTOMATH3alUUA TOPOACKUX MHKEHEPHBIX CHCTEM.

1.3. Posip aBTOMaTH3aIMK TOPOACKMX HHKEHEPHBIX CUCTEM IIPU PEIICHUU 3a/1a4
9HEeprod(HHEeKTUBHOCTH U IKOJIOTUIECKON OE30MaCHOCTH

Pomes  aBTOMarm3anmuu  TOPOACKMX  HMHXXCHEPHBIX  CHCTEM TIpPH  pPEIICHUW  3aj1ad
9HEeprod(HGEKTUBHOCTH U IKOJIOTUIECKON OE30ITaCHOCTH.

1.4. I/IHTeJ'IJ'ICKTyaJ'ILHbIe TCXHOJIOI'MHU B aBTOMATU3allUU I'OPOACKHX MHXKCHCPHBIX CHCTEM
I/IHTeJIJIeKTyaJIBHI)IC TCXHOJIOTMHU B aBTOMATHU3allUH TOPOJACKHUX MHKCHCPHBIX CUCTCM.

2. FODO@CKCZ}I UHIICEHEPHAA cucmema KaxKk 0bvexm asmomamu3auuu

2.1. AHanu3 ’eMeHTa ropoACKON HHKEHEPHOM CUCTEMBI KaK 00bEKTa YIIPaBJICHUS
AHaiu3 351eMeHTa TOpOACKON MHKEHEPHOH CUCTEMbI KaK 00bEKTa yIpaBICHHUS.

2.2. IlocTpoenue Moenel 31eMEHTOB TOPOJICKONM MHKEHEPHOU CUCTEMBI IS 1IeJIeh
ABTOMATHU3AINH U yIIPaBICHUS

[TocTpoenune Moernei 3JIeMEHTOB TOPOJICKON MHKEHEPHOW CUCTEMBI JIJIS LIeJIed aBTOMATH3al1
U YIIpaBJICHHUS.

2.3. CuHTEe3 CHUCTEM aBTOMAaTUYECKOTO YIIPaBJICHUS AIEMEHTaMU TOPOJCKON MHKEHEPHOM

CHUCTCMBI
CHHTE3 CHCTEM aBTOMATHYSCKOTO YIpaBJICHUA 2JICMCHTAMU FOpO}ICKOfI HH)KeHepHOfI CHCTCMBEI.

3. Texnuueckue cpedcmea asmomanmu3auuu

3.1. Beibop cpencTB u3MepeHus OCHOBHBIX TEXHOJIOTHYECKUX TTapaMETPOB
Br160p cpencTB u3MepeHus OCHOBHBIX TEXHOJIOTUYECKUX ITapaMeTPOB.

3.2. BeIOOp UCTIOMTHUTETHHBIX MEXaHU3MOB
Br160p HCTIOMTHUTETHFHBIX MEXaHU3MOB.

3.3. CtpykTypHBIe ¥ (YHKIIMOHATBHBIE CXEMBI U3MEPEHUS U PETYIHMPOBAHUSI OCHOBHBIX
TEXHOJIOTHYECKUX MMapaMeTpOB

CtpyktypHble # (QYHKIHOHAJIBHBIE CXEMBl H3MEPEHUSI W PEryJUpPOBaHUS OCHOBHBIX
TEXHOJIOTHYECKUX IMapaMeTPOB.

3.4. MUKpPOKOHTPOJUIEPHBIE CHCTEMBI aBTOMAaTUYECKOIO PETYIUPOBAHMS
MUKpPOKOHTPOJIIIEPHBIE CUCTEMBI aBTOMATUYECKOTO PETYIIMPOBAHUS.



4. Asmomamuzayusi ZODOaCKI/DC UHMHCEHEPHDBIX cucmem

4.1. ABTroMatu3ainus TEIJIOTCHEPUPYIOMINX YCTAHOBOK
ABTOMAaTH3aIMS TEIIOTEHEPUPYIOIIUX YCTAHOBOK.

4.2. ABTOMaTI/I?)aI_[I/IH IIPOLECCCOB r'OPC€HUA U ITUTAHUA KOTCJIBbHBIX YCTAHOBOK
ABTOMaTI/I3aL[I/IH MMpOoHCCCOB ropCHUA U MUTAHUSA KOTCJIIbHBIX YCTAHOBOK.

4.3. ABTOMaTI/I?)aI_[I/IH HHIUBUAYAJIbHO-TCIIJIOBOI'O ITYHKTA
ABTOMaTI/I3aLII/ISI HHIAUBUAYAJIbHO-TCIIJIOBOI'O ITYHKTA.

4.4. ABToMaTu3upoBaHHasi HUHPOPMAILIMOHHO-U3MEPUTENIbHASI CUCTEMA KOHTPOJIS U yUeTa
HEPropeECYpPCOB

ABTOMaTH3UpOBAaHHAsA HH(DOPMALIMOHHO-U3MEPUTENbHAS CHCTEMa KOHTPOJS U y4yeTa
HSHEPropecypcoB.

4.5. ABTOMaTI/ISaI_[I/IH CHCTEMBI X03SMCTBEHHO-TIMTHEBOI'0 BOI[OCHa6)KeHI/I$[
ABTOMaTI/I3aLII/I$I CHCTEMEI X03IMCTBCHHO-IIUTHEBOIO BOIIOCHa6)KeHI/I$I.

4.6. ABTOMaTI/ISaI_[I/IH CUCTCMBI ITIPOTHUBOIIOKAPHOI'O BO,Z[OCH3.6)KCHI/I$I
ABTOMaTI/I3aIlI/I$I CHUCTCMBI ITPOTHBOIIOKAPHOT'O BOI[OCHa6)K€HI/IH.

4.7. ABTOMaTH3UPOBAHHBIE CUCTEMBI TEIIOCHAOKCHHS
ABTOMAaTH3WPOBAHHBIE CUCTEMBI TEIIJIOCHAOKEHUS.

4.8. ABTOMaTU3MPOBAaHHBIE CUCTEMbI Fa30CHA0KEHUS
ABTOMaTH3MPOBAHHBIE CUCTEMBI Fa30CHAOKEHHUSI.

J. HDOZDCIMMHO@ obecneyenue 01 asmomamu3ayuu 20DO@CKLDC UHIICEHEPHDBIX cucnem

5.1. SCADA-cucTeMsl JiIst TOCTPOSHHUS aBTOMATU3UPOBAHHBIX CUCTEM YITPABIICHUS U
JUCIIETYEPU3ALUN TOPOJACKUX NHKEHEPHBIX CUCTEM

SCADA-cuctemMbl Ui TIOCTPOSHHSI ~ aBTOMAaTH3WPOBAaHHBIX CHUCTEM  YIPaBICHHS U
JUCIIETYEPU3ALUHN TOPOICKUX NHKEHEPHBIX CHCTEM.

3.3. TeMbl NIPAKTHYECKUX 3aHATHH]
1. CuHTe3 cucTeM aBTOMAaTUUYECKOTO YIPaBJICHUS AIE€MEHTaMHU TOPOJICKOW MHKEHEPHOM
CHCTEMBI,

. Be16op 1 060cHOBaHME TEXHHUYECKHUX CPECTB aBTOMATU3AIINN;

. ABTOMAaTH3aIMs TEIJIOTEHEPUPYIOMHNX YCTAHOBOK;

. ABTOMAaTH3a1Ms POIIECCOB TOPEHUS U MUTAaHUSI KOTEIbHBIX YCTAHOBOK;

. ABTOMaTH3WPOBAaHHBIE CUCTEMBI TETUIOCHA0KEHNS,

. ABTOMaTH3aIUs MHAWBUyaTbHO-TEIJIOBOTO MTyHKTA;

. ABTOMAaTH3aI1sI CUCTEMEI X031 CTBEHHO-IIUTHEBOI0 BOJIOCHAOKEHH;

. ABTOMaTH3aIUs CHCTEMBI POTUBOIIOKAPHOTO BOJAOCHAOKEHUS;

. ABTOMaTH3WPOBAaHHBIE CUCTEMBI Ta30CHAOKECHHS;

10. AHanu3 s1eMeHTa TOPOJCKON MHKEHEPHOH CHCTEMBI KaK 00BEKTa YIIPaBICHHUS;;

11. ABTromaTu3upoBanHast HHGOPMAIIMOHHO-U3MEPUTEIbHAS CUCTEMa KOHTPOJISI U y4eTa

SHEPrOpeCypCoB;

O 00 1N DN K~ W



12. ITocTpoenue Mozenel 2IeMEHTOB rOpPOACKON MHKEHEPHOU CUCTEMBI 1JIs LIEIen
AaBTOMATH3ALMH U YIIPABICHUS.

3.4. Tembl 1a00paTOPHBIX padoT
HE TPETYCMOTPEHO
3.5 KoncyabTanum

I pynnosgvie koncyrbmayuu no pazoeiam oucyuniunol (I'K)

1. OO6cyxneHue MaTepHralioB 1o Kelicam pasnena "OCHOBHBIC MOHATHS U ONpeaeaeHus"

2. OOcyxaeHue MaTepuaioB Mo Kekicam paszzgena "['opoickasi WHXKEHEpHAash CHUCTeMa Kak

00BEKT aBTOMAaTH3anN"

OO0cyxeHre MaTepuaioB Mo Keiicam pa3nena "TexHudeckne cpeicTBa aBToMaTu3anim’”

OO6cyxaeHrne MaTepualioB 1Mo Keicam paszaena "ABToMaTH3aIMs TOPOJICKHMX MHKEHEPHBIX

cucrem"

5. OOcyxnenue warepualioB 1o Kedicam pazzaena "IIporpammHoe obecriedeHue Juis
aBTOMATHU3alMU FOPOJICKUX UH)KEHEPHBIX cucTeM"

How

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTUCIUIUTUHBI (B

OueHo4yHOE CPEACTBO
(TUII ¥ HAUMEHOBAHHUE)

3aIIaHMPOBAaHHbBIE PE3YIbTaThl 00YUYEHUS 110 TUCLUIIMHE Konbt
COOTBETCTBUM C
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKAaTOPOB 1.3.1)
1]12[3]4]5
3HaTh:
OCHOBHBIE CXEMbI aBTOMATU3ALUH PA3IMYHBIX TOPOACKUX MHKEHEPHBIX VJT-31ics + Cemunap/ABTOMaTH3ALMS
CUCTEM TOPOJICKUX UH)KEHEPHBIX CUCTEM
IPUHLUIBI TOCTPOCHUS U CTPYKTYPY CHCTEM aBTOMATHU3aLUU TOPOJICKUX TectupoBanue/OcHOBHbIE
WH)KEHEPHBIX CHCTEM, POJIb aBTOMATH3AIMH B 00ECTICYCHUN -3 + |+ MOHSTHSI U ONPEEIICHUS
SHEpPreTu4ecKoil 3¢ (HpeKTUBHOCTH, HAIEKHOCTH U 3KOJIOTMYECKON A-3mes
0€30IaCHOCTH TOPOACKHX HHKCHEPHBIX CUCTEM
OCHOBHBIE TEXHUYECKHE CPEACTBA aBTOMATHU3aLUU TOPOICKUX VJT-31ics + Cemunap/BpI00p TEXHUUYECKHX
HMHKXEHEPHBIX CUCTEM CPEJCTB aBTOMAaTU3aLUU
Ymersb:
OCYLLIECTBIATh 10A00P TEXHUYECKUX CPEACTB aBTOMATH3alMU TOPOACKUX V-3 + Cemunap/BpI00p TEXHUUYECKHX
WMHKXEHEPHBIX CUCTEM CPEJCTB aBTOMAaTU3allUU
BBINIOJHATH NPoeKT B SCADA-cucreme V313 + Cemunap/Co3aHue npoekTa B
) SCADA-cucreme
BBINOJIHATH (PYHKIIMOHAIbHBIE CXEMbl aBTOMATH3AIMH Pa3INYHbIX V-3 + Cemunap/ABTOMaTH3AIMS
TOPOJICKUX MH)KEHEPHBIX CUCTEM TOPOJICKUX MH)KEHEPHBIX CUCTEM
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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
8 cemecTtp

Dopma peanuzanuu: KoMneoTepHoe 3a/1aHue
1. ABromaru3anus ropoACKiX HHKeHepHbIX cucteM (CemuHap)
2. BeiOop TexHuueckux cpeacts aBroMatuzanuu (Cemunap)
3. Coznanue npoekta B SCADA-cucreme (Cemunap)

Dopma peanuzauuu: ITucbmMenHas padbora
1. OcHoBHble IOHATHSA U onpeaeneHus (TecTupoBanue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Orzamen (Cemecmp Ne§)
Ouenka ompenensieTcss B COOTBETCTBUU ¢ [lonoxkeHnem o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM U aTTECTAlIMOHHON COCTABIISFOIIUX.

B numiom BeICTaBIsIETCS OLICHKA 3a 8§ CEMECTP.

IIpumeuyanue: OueHOYHbIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIEe M JIEKTPOHHbIE U3AHUA:

1. 3axaxarnoB B. I'., [lonoB B. M., Adonbkuna B. A.- "TexHudeckue cpecTBa aBToMaTu3amnuu'’,
UznatensctBo: "Jlans", Cankt-IlerepOypr, 2020 - (144 c.)

https://e.lanbook.com/book/130159;

2. CrpamyH 0. I1.- "Texuuyeckue cpeacTBa aBTOMaTU3AMK U yrpasieHus Ha ocHoBe [[oT/IoT",
N3znarensctBo: "Jlanp", Cankt-IlerepOypr, 2020 - (76 c.)

https://e.lanbook.com/book/143701,

3. Comoraes B. .- "ABToMaTH3a1is CUCTEM TEIUIOTa30CHAOKEHHS U BeHTHsnuu'", M31aTenscTBo:
"CubAJIN", Omck, 2020 - (50 c.)

https://e.lanbook.com/book/163726;

4. ®enoroB A. B., Xomuenko B. I'.- "KomnbrorepHoe yrpaBieHrne B TPOU3BOICTBEHHBIX
cuctemax", (2-e u3n., crep.), M3garensctBo: "Jlanp", Cankr-IletepOypr, 2021 - (620 c.)
https://e.lanbook.com/book/171424;

5. Camapus O. JI.- "Cuctems! TemiorazocHabxenus u eHtuisinuu'", Mznarensctso: "MUCH —
MI'CY", Mockaa, 2020 - (180 c.)

https://e.lanbook.com/book/149241;

6. CmupHroB 0. A.- "TexHu4ecKue cpecTBa aBTOMATU3AIMK U yripaBiieHus", (4-e u3j. crep.),
WznatensctBo: "Jlans", Cankt-IletepOypr, 2021 - (456 c.)

https://e.lanbook.com/book/174286;

7. IlbsiBuenko T. A.- "ABToMaTu3upoBaHHBIE HHGOPMAITMOHHO-YIIPABIISIIOIINE CUCTEMBI C
npumenenneM SCADA-cuctembl TRACE MODE", U3natensctBo: "Jlans", Cankt-IlerepOypr,
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2022 - (336 ¢.)

https://e.lanbook.com/book/212153;
8. A. A. Tpetpsikos, 1. A. Enuzapos, B. H. Hazapos- "CpenctBa aBTOMaTU3aluy yrnpapieHUs:
CHUCTEMBI POrPaMMHPOBaHKS KOHTposuiepoB", M3aaTenbeTBo: "TaMOOBCKHIA rOCy1apCTBEHHBIN
texunueckuid ynusepeutet (TI'TY)", Tam6oB, 2017 - (82 c.)

https://biblioclub.ru/index.php?page=book&id=499053.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrnedeHue:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;
3. Windows / OnepanimonHas cucrema cemeicTpa Linux;

4. Buneoxondepenuuu (Maiiua, Coepmkas, BK u np);

5. MasterSCADA.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaIbHble 0a3bl JAHHBIX H HH(POPMALMOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurTerckas 6u0J1M0TEKA OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. HammmonanbHas 1ekTpoHHasi 6udamoreka - https://rusneb.ru/
4. 93BC "KoncyasTanT crygenrta" - http://www.studentlibrary.ru/
5. Dnexkrponnas oudmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, OcHaenue
HAHMECHOBAHHE
Y4eOHble ayAUTOpUU IS 3-207, CTeIUIaX Ui XpaHEHUsl KHUT, CTYJ, mKad,
MIPOBEJICHUS JICKITMOHHBIX KommsroTepHsIit mkad Ui XpaHEeHUsT MHBEHTAPSI, CTOJ

3aHATHH U TEKYLIETO
KOHTPOJIS

kiacc kad. "IITC"

HUCHEMEHHBIN

VY4eOHble ayAUuTOpUU IS 3-207, CTeJUIaX JUIS XpaHEHUsl KHUT, CTYJI, IKad,
MIPOBE/ICHUS MPAKTHUECKUX KomnbroTepHblit mKkad uig XpaHeHUs: THBEHTaps, CTOJI
3anstui, KP u KII kyacc kag. "I[1TC" ITACbMEHHBIN
VY4ebHble ayIUTOPUH IS 3-207, CTeJUIaX JUI XpaHEHUs KHUT, CTYII, IKad,
NIPOBEICHUS KommnbroTepHsrit mKad Uit XpaHeHUsSI UHBEHTaPSI, CTOJ
MIPOMEKYTOUHOMN knacc xag. "I[ITC" MMHUCbMEHHBIN
aTTeCTaluu

ITomemenus aas
CaMOCTOSITENIbHOIM pabOThI

HTB-303,
JlexumnonHas
ayIUTOpUs

CTOJI KOMIIBIOTEPHBIN, CTYJI, CTOJI
MIACbMEHHBIN, BEIIAIKA I OJEXKIbI,
KOMIIBIOTEPHAs CETh C BBIXOZOM B
HHTepHeT, KOMIIBIOTED NMEPCOHAIBHBIN,
IIPUHTEDP, KOHIULUOHED

ITomemenus s
KOHCYJIbTUPOBAHUS

B-204, Kabuner
COTPY/AHUKOB Kag.
"HTC n

CTeJIJIaX, CTOJI MPenoiaBaTess, CTOJ s
OPITEXHUKH, CTYJ, MIKad A TOKYMEHTOB,
mKad A 01eKAbl, KOMIIBIOTED
NIEPCOHANIbHBIN, IPUHTEP, XOIOJUIBHUK

HOMeHIeHI/ISI AJI XpaHCHUA
o0opymoBaHus U y4eOHOTO
WHBEHTaPS

B-206, Kabuner
COTPY/AHUKOB Kag.
"HTC n

CTYJ, Kad Ui JOKyMEHTOB, CTOJ
MIMCbMEHHBIN, KOHAULIMOHED, IUIIJIOMHBIE U
KypCOBbI€ pabOThI CTYJIEHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TexHuueckue CpCaACTBA U CUCTCMBI aBTOMATU3AIIUH I'OPOACKUX NHIKCHCPHBIX CUCTCM

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 OcHoBHble oHATHS 1 onipenenieHus (TecTupoBaHue)

KM-2 Bsibop TexHHUeCKHUX cpeAcTB aBToMaTu3anuu (CemuHap)
KM-3  ABroMaTu3alius ropoJCKUX HHKEHEpHBIX cucteM (CemuHap)
KM-4  Cosznanue npoekra B SCADA-cucteme (Cemunap)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Wnpnexc KM- | KM- | KM- | KM-
Howep Paszpen nucnurimHbl KM: L 2 3 4
paznena Henens 4 8 12 16
KM:
1 OCHOBHBIE TIOHATHS U OTIPE/ICIICHUS
11 [TpuHIUIIBI TOCTPOCHUS U KJIaCCH(HUKAILINS CHCTEM +
' aBTOMATH3allMU TOPOACKUX MHKCHEPHBIX CUCTEM
12 CTpyKTypa CUCTEM aBTOMAaTH3AIMH TOPOJACKHX HHKCHEPHBIX +
] CUCTEM
Postb aBTOMaTH3aIMK TOPOICKUX UHKEHEPHBIX CHCTEM TPH
13 peleHnHt 3a7a4 3Hepro3hHEeKTUBHOCTU U SKOJIOTHYECKOI +
0e30I1aCHOCTH
14 WHTemeKkTyanbHble TEXHOJIOTUN B aBTOMATH3aluU +
' TOPOJCKUX MH)KEHEPHBIX CUCTEM
2 ['oponckast HH)XeHEpHas cUCTeMa Kak 00BEKT aBTOMAaTHU3aLuU
21 AHanu3 351eMeHTa ropoICKON MHXEHEPHOU CUCTEMBI KaK +
' 00BEKTa yIpaBJIeHUs
29 [TocTpoenne Moienen 3IEMEHTOB TOPOJACKON HHXKEHEPHOM +
' CHCTEMBI IS 11eJIel aBTOMAaTU3alluK U YITPABICHHUSI
23 CuHTE3 CHCTEM aBTOMAaTHYECKOTO YIPABJICHUS dIIEMEHTaMHU 4
] TOPOACKON MHKEHEPHOU CUCTEMBI
3 TexHUYECKHE CPEICTBA ABTOMATHU3AIINN
31 Br160p cpencTB n3MepeHus OCHOBHBIX TEXHOJIOTMYECKHX +
] apaMeTpoB
3.2 Bb160p UCTIOTHUTENBHBIX MEXaHU3MOB +
33 CrpyKkTypHBbI€ U (QYHKIIHOHAJIBHBIE CXEMbI U3MEPEHUS U +
' pETyIHpPOBaHUSI OCHOBHBIX TEXHOJOTHUECKUX MApaMETPOB
34 MUKpOKOHTPOJUIEPHbIE CUCTEMbI aBTOMAaTHYECKOTO +

PETYITMPOBAHUS
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ABTOMaTI/I3aI_II/IH TrOpOACKUX MHKCHCPHBIX CUCTCM

4.1 ABTOMAaTH3a1MS TEIUIOTEHEPUPYIOIIUX YCTAHOBOK +
49 ABTOMAaTH3aIUs IPOLIECCOB TOPEHUSI U MMUTAHUS KOTEIbHBIX +
' YCTaHOBOK
4.3 ABTOMaTH3a1Us UHAUBUIYaIbHO-TEIJIOBOTO ITyHKTA +
44 ABTOMaTH3UPOBaHHAs HH(OPMALIMOHHO-U3MEPUTETbHAS +
' cHCTeMa KOHTPOJIS U y4eTa SJHEPropecypcoB
45 ABTOMAaTH3aIUs CUCTEMBI X031 CTBEHHO-TIUTHEBOTO +
' BOJIOCHAOXEHUS
16 ABTOMAaTH3aIUs CUCTEMBI IIPOTHBOIIOKAPHOTO +
' BOJIOCHAOXEHUS
4.7 ABTOMaTH3UPOBAHHBIE CUCTEMBI TEIIOCHAOKEHUS +
4.8 ABTOMAaTU3UPOBAHHBIE CUCTEMbI TA30CHAOKECHUS +
5 [TporpamMmmMHOe oOecriedeHE ISl aBTOMATU3AIMH TOPOACKUX
WH)XCHEPHBIX CHCTEM
SCADA-cucTeMsl U1 TOCTPOSHHSI aBTOMAaTU3UPOBAHHBIX
5.1 CUCTEM YIPAaBICHUS U IUCIIETYCPU3ALUU TOPOACKUX +
WH)KCHEPHBIX CHCTEM
Bec KM, %: | 25 25 25 25
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