MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHoctTs: 13.03.02 DiieKTpodHepreTKa H 3JIEKTPOTEXHHKA
HaumeHoBaHune 00pa3oBaTe/ibHOI NPOrpaMMbl. JJIEKTPOTEXHOJIOTHYECKHE YCTAHOBKH H CHCTEMBI
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkajJaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
MUKPOITPOLIECCOPHBIE CPEJICTBA ABTOMATHU3AIIUU B

Baok: Baok 1 «/Iucuyuniaunbl (MoOxyJam)»
Yacre 00pasoBaTebHOI .
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOII €HHIT
NMPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Ament y y B1.4.08.02
IUIAHY:
TpynoeMKOCTh B 3a4€THBIX
py 5 cemectp - 6;
eIMHUIAX:
Yacos (Bcero) mo yueoHoM
( ) oy y 216 yacoB

IUIAHY:
Jlekuuu 5 cemectp - 32 yaca;
IIpakTnyeckue 3aHATHSA 5 cemecTp - 16 yacos;
JladopaTopHbie padoThI 5 cemecTp - 16 yacos;
KoncyabTanuu 5 cemecTp - 2 yaca;
CamocTrosiTesibHasi padoTa 5 cemecTp - 149,5 yaca;

B TOM uncJje Ha KII/KP He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM
WHasi KOHTaKTHasi padoTa NPOBOANTCS B PAMKAX YACOB ayANTOPHbBIX 3aHATHIA

BKJIIOYAS:
TecTrupoBanue
Otuer
TBopueckasi 3a1a4a
IIpome:kyTouHast aTTeCTAINS:

IK3aMeH 5 cemectp - 0,5 yaca;
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb OCBOECHHUS OUCHHUIIJIHUHBI.

U3y4eHue

COBPEMEHHBIX MHUKPOMPOIIECCOPHBIX

CPEICTB

aBTOMATHU3alMK JJIs peall3allud CUCTEM YIPABIEHUS 3JIEKTPOTEXHOIornYeckumMu ycranoBkamu (OTY)
Ha 0a3e MUKPOKOHTPOJIJIEPOB U MPOMBIIIIEHHBIX JIoTHuecKux koHTposepoB (IJIK)

33[[3‘11/1 AUCHHUIIIMHBI

- nH(OpMHpPOBaHHE O CTPYKTYPE U MPUHIUIAX TOCTPOCHUS MUKPOIIPOLIECCOPHBIX
UH(POPMALIMOHHBIX M YIIPABIAIONUX CUCTEM, CIICHUATU3NPOBAHHBIX MUKPOIPOIIECCOPHBIX CPENICTBAX
yIpaBiIeHUS, alTOPUTMaX YIPABICHUS U CIIOCO0axX UX MPOrpaMMHON pealin3aluu;

- 00yueHHe MPUHATUIO K 000CHOBBIBATH KOHKPETHbBIE TEXHUYECKHE PEIICHHS ITPU Pa3paboTKe
CUCTEM aBTOMATHYECKOI'0 yIPaBJICHUS 3JIEKTPOTEXHOIOIMUYECKUMU YCTAHOBKAMU C UCIOJIb30BAaHUEM
MUKPOIIPOLIECCOPHBIX CPEJICTB;

- 00y4eHHe aIropuTMHU3ALNU U IPOrPAMMUPOBAHUIO IPUMEHUTEIBHO K 3a/1a4aM YIpaBJIeHUs

OTVY.

dopmupyembie y 00y4aromerocss KOMIneTeHI U 1 3alUIaHUPOBAaHHbBIE Pe3y/IbTaThl 00y4eHUsl 110
JMCLHUIUIMHE, COOTHECEHHBIEC C MHAMKATOPAMH A0CTHKEeHHs] KOMIIeTEeHIMI |

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

ITK-6 Cnocoben
y4acTBOBaTh B pa3paboTKe
OTJICIbHBIX Pa3/IEIOB
IPOEKTa Ha Pa3INYHBIX
CTaIUAX MPOEKTUPOBAHUS
CHCTEM aBTOMAaTUYECKOI'0
yIpaBieHUs] 00bEKTaMU
npodeccuoHaIbHON
JeSITEIbHOCTH

N-1nk-6 lemoHCcTpUpyeT
YMEHME BBIIOJIHATD
IIPEANPOEKTHBIN aHAIN3
00BEKTa yrpaBlIeHUs, VIS
KOTOpOTO pa3zpabaTbiBaeTcs
IIPOEKT CUCTEMBI
ABTOMAaTHUYECKOIO YIIPABJICHUS

3HATh:

- APXUTEKTYPY U CIIOCOOBI OCTPOCHHS
pacnpeielieHHbIX CHCTEM,
aBTOMAaTH3MPOBAHHOTO YIIPABICHUH,
CTPYKTYpY, OCOOEHHOCTHU U Cepbl
NPUMEHEHHS TPOMBIIIJICHHBIX CETEH.

YMETh:

- narerpuposats [1JIK u SCADA-
CUCTEMBI JJIs1 IOCTPOEHUS HEPAPXUUECKOM
CUCTEMBI YIIPaBJICHUsI HA OCHOBE
JIOKAJTbHOM CETH,

- OCYLIECTBJIATD ITOMCK U aHAJIU3UPOBATH
Hay4YHO-TEXHUUYECKYIO HH(OPMALIHIO
HaY4YHO-TEXHMUYECKYIO0 HH(POPMALIHIO O
KOMITBIOTEPHBIX U MUKPOIIPOLIECCOPHBIX
CpeCTBaxX U BEIOMPATh HEOOXOIUMBIE
MaTe-puabl.

[TK-6 Cniocoben
y4acTBOBATh B pa3paboOTKe
OTJICITBHBIX Pa3JICIIOB
MPOEKTa Ha Pa3TUYHBIX
CTaJIASX TIPOSKTUPOBAHUS
CUCTEM aBTOMATHYECKOTO
yIpaBIeHUS 00BEKTaMHU
npohecCuOHANBHOM
JESTSIIbHOCTH

N-2nk-6 JemoncTpupyer
yMeHHe pa3pabaTbiBaTh
MPOCKTHBIE PEIICHUS
OTAETBHBIX YacTeil CUCTEMBI
ABTOMATHUYECKOTO YIIPaBJICHHS
00BEKTOM NMPO(ecCHOHANTBHOM
JIeSTEIbHOCTH

3HATh:

- METOJIbl HH)KEHEPHOTO TBOPYECTBA,
MO3BOJISIONINE BEIOPATh ONTUMAIIbHYIO
CTPYKTYPY, PSKHMBI paOOTHI ¥ IIPUHITUIIBI
(GYHKIIMOHUPOBAHHS BCTPOCHHBIX CUCTEM
Ha ITJIK.

YMETB:
- IPOU3BOJUTH ISl KOHKPETHOT'O

IIPUMEHEHUS U 3a-1aHHOT'0 aJIrOpUTMa
ynpasneHus nporpammuposanue [IJIK n
OTJIaJIKy IPOTPaMM KaK B PEKHUME
CUMYJISILIUU HA KOMIIBIOTEPE, TaK U Ha
pealbHOM KOHTPOJIIEPE;

- omstaxkuBaTh nporpammsl I[TJIK B




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

HHCTpyMeHTanbHOU cucteme CoDeSys,
pa3paboTaTh KOMIIOHEHTHI BU3YaJIU3AIHH
TEXIPOIIECCOB B UHCTPYMEHTAIBLHOM
cucreme CoDeSys, a Takxxe SCADA-
cucreme Master-SCADA..

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JMcuuiuiiHa OTHOCHTCS K OCHOBHOM INpO()eCCHOHAIBLHOW 00pa3oBaTeNbHON IporpamMme
DNEKTPOTEXHOJIOTHYECKHE ycTaHOBKU U cucTeMbl (nanee — OITOIT), nanpasnenus noarorosku 13.03.02
DJIEKTPOIHEPTETUKA U JICKTPOTEXHHUKA, YPOBEHb 00pa30BaHMsI: BhICIIEE 0Opa30BaHHE - OaKalaBpHaT.

TpeboBaHMs K BXOJHBIM 3HAHHUSIM U YMEHHSIM:
- 3HaTh JuciunianHa 6a3upyercs Ha CleAyIUX JucHUIIMHAX: JJucuumimaa 6a3upyercs Ha
CIEYIOIUX AUCUUIUIMHAX: "TeopeTnuyeckre 0CHOBBI AeKTpo-TexHUKu", "Mudopmaruxa",

"[IpoMbllIeHHAS 2JIEKTPOHUKA".

PesynbTarel 00yueHus, MOTYYCHHBIE TIPU OCBOSHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TPyI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 9acoB.

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 Ponb 36 5 4 2 2 - - - - - 28 - H3yuenue mamepuanog iumepamypnolx
MHKPOTIPOIIECCOPHOM UCIOYHUKOB:
TEXHHKH B CHCTEMAx [1], 37-66
ABTOMAaTH3ALUH [2], 5-12
11 Poib 36 4 2 2 - - - - - 28 - [3], 31-72
MHKPOIPOIIECCOPHOI [4], 3-24
TEXHHUKHU B CUCTEMaX
aBTOMAaTH3aLIHH
2 Crienann3npoBaHHBIC 56 10 6 4 - - - - - 36 - H3yuenue mamepuanog numepamypHsix
SI3BIKA UCHOYHUKOG:
POrpaMMUPOBAHUSI [3], 6-12
crangapra MOK [4], 36-39
61131-3 [5], 54-217
2.1 Crienanu3npoBaHHBIC 56 10 6 4 - - - - - 36 -
SI3BIKA
POrPaMMHUPOBAHHUS
craggapta MOK
61131-3
3 YcrpoiicTea 50 10 4 6 - - - - - 30 - H3yuenue mamepuanos 1umepamypHslx
BBO/JIa/BbIBO/IA U CBSI3H UCIMOYHUKOG:
MHUKPOIIPOIIECCOPHBIX [2], 125-148
CHCTEM C 00BEKTOM [3], 14-23
3.1 YecrpoiictBa 50 10 4 6 - - - - - 30 - [4], 26-33
BBOJIa/BBIBOJIA U CBA3U [5]. 8-26
MHKPOTPOIIECCOPHBIX
CHCTEM C 00BEKTOM
4 Scada cucremsl 38 8 4 4 - - - - - 22 - H3yuenue mamepuanog 1umepamypHsix
4.1 Scada cucTemsl 38 8 4 4 - - - - - 22 - UCHIOUHUKOB:

5




[1], 136-178

OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 216.0 32 16 16 0.5 116 335
Hroro 3a cemecTp 216.0 32 16 16 2 - 0.5 1495

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM

npoektam/padboram; MKKII — unauBuayansHbie KOHCYIbTAIIMU 10 KYpPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUH 110 pa3aeiaam
muctumunaer, CP — camocrositenbHas pabota cryaenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas

aTTcCTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ponb muxponpoyeccopHoli mexHuky 8 cucmemax asmomamu3ayuu

1.1. Posib MUKpOIIPOLIECCOPHOM TEXHUKHU B CUCTEMAax aBTOMaTU3aIluU

OO6silacTd TIPUMEHEHMSI MHUKPOIIPOLIECCOPHBIX CPEACTB B 3JIEKTpoTexHoioruu. CTpykrypa
cucteMm ympaBieHus. OObeKkT ymnpasieHus. B3auMoOCBsI3b cHUCTEMBI YIpaBI€HUS H OOBEKTa
yrnpasneHus. OcuoBubie moHsTHs o [TJIK. Kimaccuduxamms ITUJIK. Ctpykrypa [TJIK. Tumnsl BX010B 1
BbIX0/I0B. Pexxum peanbHOoro Bpemenu. ®aspl pabouero mukia. Bpems peaknuu. CucreMHoe U
npukinagHoe mnporpammaoe obecriedenne [1JIK. Ctpykrypa mporpammuoro ob6ecrneueHus [TJIK
(3amaum, pecypcol, koHpuUrypanus.). [Iporpammupyemoe perne kak paznoBugHocTs TTJIK.

2. Cneyuanuzuposannvie A3blKu npocpammuposanus cmanoapma MOK 61131-3

2.1. Ciennan3upoBaHHbIC SA3BIKK IPOrpaMMupoBanus cranaapra MOK 61131-3

OYHKIUU JIOTHYECKUX OJIEMEHTOB MporpamMmbl (OMTOBBIE omepanuu, apupMETHUECKHE
orepanuy, OIepaluyd CpaBHEHHS W BbIOOpa, oOmepaluy JOTHUYECKOro OWTOBOTO CIBUTA U
npeoOpaszoBanus). OyHKIHOHATBHBIE OJ0KH mporpammel. [Ipobremsr mporpammupoBanus [1JIK.
A3pik peneiinbix nuarpamm (LD). Onementst LD — uenb, KoOHTakT, pene. MojaenupoBaHue
KOHEYHbIX aBToMaTtoB u cered Iletpy Ha sa3pike LD. S3pik nmporpammupoBanus [IJIK
«CtpykrypupoBansbiii TekcT» (ST). OCHOBHBIE KOHCTPYKIIMH S3bIKa. SI3BIK MPOTrpaMMHpPOBAHUS
IUIK «Cnucox uHcrpykumit» (IL). ®opmar wuHcTpykumid. A3pik nporpammupoBanust [TJIK
«dunarpammel SFCy». Ilarun u nepexoasl. [lapamnensHbie u anbTepHaTHBHBIE BeTBU. [lepexon Ha
pou3BOJbHBIA mar. fA3sik nporpammupoBanus ITJIK «®DyHKIIMOHATBEHO-0I0KOBBIE AUATPAMMBIY
(FBD). Ilopsnox Bommonmuenusi FBD. S3pik  mporpammupoBanust IIJIK «KonTuHyanbHbIe
¢ynkunonansubie  O10ku» (CFC). WuTerpmpoBaHHBI KOMIUIEKC mporpammupoBanusi [1JIK
CoDeSys. Cuctembl orepaTUBHOTO JUCTIETYEPCKOTO YIpaBIeHUsS U cOopa..

3. Yempoticmea 6600a/661600a U c853U MUKDONDOUECCCOPHBIX CUCIEM C 00bEKMOM

3.1. YcrpoiicTBa BBOAA/BBIBOJIA M CBA3H MUKPOITPOLIECCOPHBIX CUCTEM C 0OBEKTOM

Opranm3anust  yCTPOMCTB  BBOAA/BBIBOJIA MHKPOIPOLIECCOPHBIX  cucTteM. [loHsTHe o
BBIYUCIIUTENBHBIX CeTSX, XapaKTepUCTUKU KaHaJIoOB W HHTepdencoB. YcTpolcTBa CBA3M C
00beKkTOM. YcCTpoiicTBa cOOpa W BBIIAUYM AHAJIOTOBBIX M JIMCKPETHBIX CHUTHAJIOB. AHaoOro-
udpoBoe npeodpazoBaHue cUrHAIOB. [IpHHIKI NecTBUS U XapaKTePUCTUKU aHAIOT0-IIM(POBBIX
npeoOpaszoBareneil pa3-IMYHBIX TUMOB. llorpemHocTs aHanoOro-uM@PpPoOBOro mnpeodpa3oBaHMUs.
[udpoananoroBoe nmpeodpasoBanue. YUerT 3HaKa Npu Npeodpa3oBaHUU. .

4. Scada cucmemoi

4.1. Scada cucremsl

CucreMbl OnepaTUBHOTO JAMCIETYEPCKOro ympasieHus u cobopa naHHbix (SCADA-cuctemsl).
Ocnosuble ¢yHkimun SCADA-cuctrem. SCADA-cucrembl. OtoOpakeHne oO0BEKTOB M aHUMAIIHS.
O6paboTtka ocobbix cocrostHui. [IpoTokonupoBanue u rpadpuxu. SCADA-cuctemsl. YmpaBieHue
NepeMEHHbIMU. Peanuszanus aiaroputMoB. YmpasiieHME BBOJOM-BbIBOAOM. IIportokon OPC.
Vupasnenue noctynmoM. SCADA-cuctembl. [locTpoenue pacnpeneneHHbIx cucteM. OOMeEH C
BHEUIHUMM  IpwiokeHusMH. Bzaumopeiicteue ¢ CVYB/l. Hcnonb3oBanue  HHTepHeT.
Kommekcupoanne SCADA wu IIJIK Ha OCHOBE CETEBBIX PELICHUN. .

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. [IporpamMmmMupoBaHue TPOMBIIUIEHHOTO KOHTPOJLIEPA;
2. N3yueHne apXUTEKTYpbl U (YHKIIMOHATIBHBIX BO3MOXKHOCTEH MUKPOIPOLIECCOPHBIX



CpPE/CTB yIpaBJICHUS;
3. TIpHUHIHIIBI TOCTPOCHUSI MUKPOTIPOIIECCOPHBIX CHCTEM YIPABJICHUS,

4. Ananoro-udpoBoe U MUQPpPoaHAIOTOBOE MPEOOPA30BAHUE CUTHATIOB,

5. OpraHu3aiysi ornepaiii BBO1a-BbIBOIa B MUKPOIIPOIIECCOPHON CHCTEME;

6. 3yuenue cpenbl pa3pabOTKU MPOrPaMMHOI0 00ECIICYSHUS IPOrPAMMHUPYEMOT0
IPOMBIIIICHHOTO KOHTPOJLIEPA.

3.4. Tembl 1a060paTOPHBIX padoT
1. JTabopaTtopHnast padota Ne 1 «I[locTpoeHue TUCKPETHBIX CUCTEM aBTOMATHU3ALIUN»;
2. JJabopartopnas pabota Ne 2 «PaboTa ¢ aHamoroBsiMu curHaizamu B mporpamme OWEN
Logicy;
3. JlabopaTtopHas padota Ne 3 OcnoBannu SCADA.;
4. JJaboparopnas padota Ne 4 Cosznanue [ /[-perynaropa na IIJIK mis perynupoBanus

TEMIEPATYPHI..

3.5 KoncyabTanuu

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IpeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTVCIUIUTUHBEI (B

O1neHOYHOE CPEICTBO
(T ¥ HAUMEHOBAHUE)

3angaHupOBaHHBIE PE3yJbTaThl 00Y4YEHUS 10 AUCLUILINHE Konsr
(B COOTBETCTBUH C pa3aeioM 1) WHJUKATOPOB COOT]::;CIT ;3 e
11234
3HaTh:
apXUTEKTYPY U CIIOCOOBI IOCTPOEHUS PACIPEACICHHBIX CHCTEM, TectupoBanue/Tect Nel «Bpenenue B
aBTOMATHU3HPOBAHHOTO YIPABIECHUH, CTPYKTYPY, OCOOEHHOCTH U NA-1nk-6 + MHUKPOIIPOLIECCOPHYIO TEXHUKY»
cepbl IPUMEHEHUsI TPOMBIIIICHHbBIX CETeH
METO/Ibl UHKEHEPHOTO TBOPUECTBA, MO3BOJISAIOLINE BBIOPATH TectupoBanne/Tect Ne2 «CriocoObt
ONTUMAJIBHYIO CTPYKTYPY, PEXKUMBI PaOOThI U IPUHIHUIIBI N-2rx-6 + COIIACOBaHUs KOMIIOHEHTOB
(GyHKIMOHMPOBaHUS BCTPOEHHBIX cucteM Ha [1JIK MUKPOIIPOLIECCOPHOU CHCTEMBI»
YMersb:
OCYILIECTBIIATH IIOUCK U aHAIM3UPOBATh HAYYHO-TEXHUYECKYIO Otuer/3amura 1a60paTOpHON pabOTHI
MH(OPMAILIHIO HAYYHO-TEXHHYECKYIO0 HHPOPMALIUIO O KOMIIBIOTEPHBIX VT-Liics + Ne 1
Y MUKPOIIPOLIECCOPHBIX CPEACTBAX U BHIOUpPATh HEOOXOJMMbIE MaTe- )
pHUaJbl
unterpuposats [TJIK u SCADA-cucteMs! 17151 TOCTPOEHUS V- + Otuer/3amura 1a60paTOpHON pabOTHI
HMEpapXUYECKON CUCTEMBI YIIPABJICHUSI HA OCHOBE JIOKAJIbHOW CETH ] No 2
otnaxusarhb nporpammsl [1IJIK B nHCTpyMeHTabHON cucTeMe Otuer/3amura 1a60paTOpHON pabOTHI
CoDeSys, pazpaboTath KOMIOHEHTHI BU3yaJIM3aI[UU TEXIIPOIIECCOB B VT-2mcs + Ne 3
nHCTpyMeHTanbHOH cucteme CoDeSys, a Takxkxe SCADA-cucteme )
Master-SCADA.
IIPOU3BOJUTH Il KOHKPETHOTO IIPUMEHEHUS U 3a-1aHHOTO aJlrOpUTMa Otuer/3amura 1a60paTopHON pabOTHI
ynpasienus nporpammuposanue 11IJIK u otimagky nporpamm kak B NJT-2mic6 + + | Ned
peXMME CUMYJISILIN HAa KOMIIBIOTEPE, TAK M HAa PEAJIbBHOM KOHTPOJUIEpPE Tropueckas 3a7aua/PacueTHOE 3a1aHHe




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
S cemecTp

dopma peanusaru: BeimonHeHne 3a1aHUs
1. Pacuernoe 3ananue (TBopueckas 3aqaya)

dopma peanuzanuu: 3anmra 3aaaHus
1. 3amuTa nadoparopHoit padotsl Ne 1 (Otuer)
2. 3amuTa 1aboparopHoit padotsl Ne 2 (OTuer)
3. 3amuTa nadboparopHoit pabotsl Ne 3 (Otuer)
4. 3amura nabopatopHoii paboTsl Ne 4 (Otuer)

DPopma peanmzanuu: KomnerorepHoe 3aanue
1. Tect Nel «BBenenue B Mukporipolieccopuyro Texuuky» (TectupoBanue)
2. Tect Ne2 «Crnioco0bl corinacoBaHusi KOMIOHEHTOB MUKPOIIPOLIECCOPHOM CUCTEMBI»
(TectupoBanue)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 110 AUCHMUILJIMHE

Oxzamen (Cemecmp Ne3)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OaylbHO-PEHTHMHIOBOM cHUCTeME AJs
ctynentoB HUY «MDOW» Ha ocHOBaHMM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIIAIOIINX.

B numioM BBICTaBIs€TCS OIIEHKA 3a 5 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE NPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. ABTOMaTuyeckoe ynpaBiieHUE 3JIEKTPOTEPMUUECKMMH YCTAHOBKAMH : Y YeOHUK ISl By30B IO
CHeUHaTbHOCTH ""ABTOMAaTU3UPOBAHHBIE JIEKTPOTEXHUYECKHE YCTAaHOBKH U cucTeMbl" / A. M.
KpyunnuH, [u 1p.] ; pea. A. JI. CBenvanckuii . — M. : DHeproaromusaar, 1990 . — 416 c. - ISBN 5-
283-00543-7 .;

2. Karan, b. M. OcHOBBI IPOEKTUPOBAHUS MUKPOIIPOLIECCOPHBIX YCTPOUCTB aBTOMAaTHKH / b. M.
Karan, B. B. Cramms . — M. : Dueproatomusznar, 1987 . —304 c.;

3. [Morpe6ucckwuii, M. 1. MUKpOTIPOIIECCOPHBIE CHCTEMBI YIIPABICHHS JJICKTPOTEXHOJIOTHISCKUMHU
yCcTaHOBKaMH : YuebHoe 1ocobue o Kypcam "ABTOMaTHUYECKOE yIIpaBlieHUE
AIIEKTPOTEXHOJOTHYECKUMH ycTaHoBKaMu'" 1 "MHpopmaTHKa 1 anropuT™Mbl yIpaBlieHus" 1Mo
HaIpaBJIeHUIO "DIEKTPOTEXHHUKA, HIEKTPOMEXaHHKa, anekTporexHonoruun” / M. f. [lorpeducckuii,
Mock. suepr. uH-T (MOU TY) . — M. : U3n-Bo MDU, 2003 . — 72 c. - ISBN 5-7046-1022-6 .;

4. Kynemos, A. O. IIporpammupyemsble J0rH4€CKHE KOHTPOJUIEPHI I aBTOMATH3aIUH
AIIEKTPOTEXHOJIOTUYECKUX YCTAHOBOK : yueOHOe nmocobdue mo Kypcy "MuxponpoieccopHbie
CPEJCTBA aBTOMATU3ALIMU B AJIEKTPOTEXHOJIOTUU" 110 HAIIPABJIEHUIO "DJIEKTPOIHEPIETUKA U
anektporexuuka" / A. O. Kynemos, M. A. ®enun, M. {. [lorpedbucckuii, Ham. uccnen. yH-T
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"MD" (HUY"MDH") . — Mocksa : U3n-Bo MOU, 2021 . — 72 c. - ISBN 978-5-7046-2502-5 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=11723,;

5. W. B. Iletpos- "l[Iporpammupyembie KOHTposuiepbl. CTaHAAPTHBIE S3bIKK U TPUEMBbI
npukiagHoro npoektuposanus”, U3znarenscreo: "COJIOH-IIPECC", Mocksa, 2004 - (254 c.)
https://biblioclub.ru/index.php?page=book&id=117671.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrnedeHue:
. CHO "ITpomereii";

. Office / Poccuiickuii makeT 0pHCHBIX MPOTPaMMm;

. Windows / OniepanimonHas cuctema ceMmeiictpa Linux;

. Maiing Buneoxondepenum;

. CODESYS;

. OPC-cepgep (MasterOPC);

. MasterSCADA,

. Owen Logic.

00O ~NO Ok W~

5.3 UnTepHeT-pecypcesl, BKIOYasA NMpodeccuoHa bHble 0a3bl JAHHBIX H HHGOPMAIMOHHO-
CIIpaBOYHbIE CHCTEMbI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTpoHHasi Gubamoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. ba3za nanHbIX ;)KypHasioB m3nateabcrsa Elsevier - https://www.sciencedirect.com/

6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. Ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com

9. HaumonasbHasi 3J1eKTpOHHasi 6ubanoTeka - https://rusneb.ru/

10. 9BC "KoncyabsTant ctyaenta' - http://www.studentlibrary.ru/

11. ’Kypunaasl American Chemical Society - https://www.acs.org/content/acs/en.html

12. Kypuaisl American Institute of Physics - https://www.scitation.org/

13. ’Kypnaabsl American Physical Society - https://journals.aps.org/about

14. ba3a nannbix u3aareabcTBa Annual Reviews Science Collection -
https://www.annualreviews.org/

15. ba3a nannblii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

16. Kypuais! m3nareancrsa Cambridge University Press - https://www.cambridge.org/core
17. ba3a nannbix IEL u3nareancrBa IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

18. ba3a nannbix Computers & Applied Sciences Complete (CASC) -
http://search.ebscohost.com

19. ba3za nannbix INSPEC na naargopme komnanuu EBSCO Publishing -
http://search.ebscohost.com

20. Kypuaas Institute of Physics (IOP), Beuxoopuranus - https://iopscience.iop.org/
21. ’Kypuaasnl HayuHoro odmectBa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

22. IlarenTHasn 6a3a Orbit Intelligence komnanun Questel - https://www.orbit.com/

23. Kypnaas! m3nareascTBa Oxford University Press - https://academic.oup.com/journals/
24. ba3a nanubix qucceprauuii ProQuest Dissertations and Theses Global -
https://search.proguest.com/pgdtglobal/index
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25. Kypnaasi ’Kypuaasl Royal Society of Chemistry - https://pubs.rsc.org/

26. Kypuaasi uznareancrBa SAGE Publication (Sage) - https://journals.sagepub.com/

27. Kypnax Science - https://www.sciencemag.org/

28. Kypuaanl HayuHoro oomecrBa Society of Photo-Optical Instrumentation Engineers
(SPIE) Digital Library - https://www.spiedigitallibrary.org/

29. Kosmnekuus sxypuajioB Taylor & Francis Group - https://www.tandfonline.com/

30. ZKypuaasl no xumun Thieme Chemistry Package komnanun Georg Thieme Verlag KG -
https://www.thieme-connect.com/products/all/home.html

31. Kypunans! nznareabcra Wiley - https://onlinelibrary.wiley.com/

32. Daexkrponnas oudanorexka MOU (36 MDIMN) - http://elib.mpei.ru/login.php

33. [MopTax oTkphITHIX 1aHHBIX Poccuiickoii @enepauuu - https://data.gov.ru

34. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/JAAa U COUMATbHOM 3amIUTHI PO -
https://rosmintrud.ru/opendata

35. ba3a oTKpBITHIX IaHHBIX PO ecCHOHAIBHBIX CTAHAAPTOB MUHUCTEPCTBA TPY/AA H
conuaabHoii 3aumThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

36. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOro pa3sutus Pd -
http://www.economy.gov.ru

37. ba3a oTkpBITHIX 1aHHBIX Pocunmonutopunra - http://www.fedsfm.ru/opendata

38. DiekTpoHHasi OTKpbITast 6a3a fanHbIX ""Polpred.com O630p CMU" -
https://www.polpred.com

39. UudopmaunuonHo-cnpaBounas cucrema «Komekce/Texakcnept» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

40. HauuoHaJbHbII MOPTAJI OHJIAlH 00y4YeHust «OTKpbITOE 00pa3oBaHue» - https://openedu.ru
41. Opunmanbublii caiit @enepajbHOrO areHTCTBA M0 TEXHUYECKOMY PeryJIUpPOBAHUIO U
MmetpoJioruu - http://protect.gost.ru/

42. OTKpbITast yHUBepcuTeTcKas HHpopManuonHas cucrema «POCCHUS» -
https://uisrussia.msu.ru

43. OpuuuanbHblii caiit MUHHCTEpCTBA HAYKH U BbIciIero oopazoanus Poccuiickoii
®enepanuu - https://minobrnauki.gov.ru

44. Odunnanbublii caiit @enepaibHON c1yk0bI 10 HAA30pY B cepe 00pa3oBaHUs U HAYKH -
https://obrnadzor

45. denepanbublii moprana ""Poccuiickoe oopaszoBanue' - http://www.edu.ru

46. Uudopmuo - https://www.informio.ru/

47. AHO «Poccusi — crpana Bo3moskHocTei» - https://rsv.ru/education/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropumn, Ocnamenne
HAaMMCHOBaHUE
Y4eOHble ayAUTOpPUH IS A-206, YueOHnas KpecIio pabouee, CTOI MpenoaaBarens, CTOJ
MIPOBEICHUS JICKITMOHHBIX aynutopus kad. y4€OHBIN, CTYJ, MyJTbTUMEIUUHBIN
3aHATUN U TEKYILETO "OIIIID" IIPOEKTOP, HKpPaH, JOCKa MAarHUTHAs,
KOHTPOJIA obopynoBaHre yaeOHOE, KOMIIBIOTED
TIEPCOHAIIbHBIN
YueOHbIC ayAUTOPUH IS A-213, YueOHas Kpecio pabouee, CTOJI MPENo1aBaTelis, CTYII,
MPOBEACHUS aynutopus kKad. mkad 111 JOKYMEHTOB, CTOJT TUChMEHHBIH,
MPAKTUYECKUX 3aHITUH, "OIIIID" BEIIaJIKa JJIS OJICKJIbI, JJIOCKa MeJIOBas,
KP u KII 9KpaH, J0CKa MapKepHasi, KOMIbIOTEP
TIePCOHAIBHBIN, y4eOHO-HATIISITHOE TOCOOE
VYueOHbIC ayAUTOPUH IS A-213, YueOHas Kpecio pabouee, CTOJI MPENo1aBaTens, CTYII,
MPOBEACHUS aynurtopus kKad. mkad 111 JOKYMEHTOB, CTOJT TUChMEHHBIH,
71a00paTOPHBIX 3aHATUI "OIIII" BeIIaJIKa JJIS OJICKJIbI, JJOCKa MeJIoBas,
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9KpaH, I0CKa MapKepHas, KOMIBIOTEP
NIEPCOHAJIBHBIN, Y4eOHO-HATTISAHOE 1Tocooue

Y4eOHble ayIUTOPUH AJIs
MPOBEACHUS
MPOMEKYTOUHOM
aTTeCTalluu

A-215, Yuebnas
naboparopus
ABTOMATHKH

cryn, mkad, Tym6a, 000pya0BaHUE IS
HKCIEPEMEHTOB, 000pyI0BaHNE YueOHOE

IMTomemenus misa
CaMOCTOSITENIbHON PabOTHI

HTB-302, YntansHbIi
3aJ oTzIeNa
o0cTy>)KUBaHUS
y4eOHOU uTepaTypoi

CTYJ, CTOJI TUCbMEHHBIN, KOMIbIOTEPHAs
CeTh C BbIXOJ0M B MIHTEpHET, KOMIBIOTEP
MePCOHAJIbHBIN

IMTomemenus misa
KOHCYJIbTUPOBAHUS

A-206, Yuebnas
aynuropus kag.
HBHHBH

Kpeciio pabouee, CTOJ pernoaaBaress, CToJ
y4eOHBIH, CTYJ, MyJIbTUMEIUNHBINA
IIPOEKTOP, IKPaH, JO0CKa MArHUTHAs,
obopyoBaHue yueOHOEe, KOMITBIOTED
MIePCOHAIbHBIN

ITomewmenus st
XpaHeHus: 000pyA0BaHUS
1 y4eOHOTO MHBEHTaPS

A-219/a, KaOuner
COTPY/IHUKOB Kag.
"SI

Kpecyo pabouee, CTOJ 1Jist paboThI C
JOKYMEHTaMHU, mKad IS OJCHKIbI, K]
JUIsl XpaHEHUsl THBEHTaps, Tym0a
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MI/IKpOHpOHeCCOpHBIG CPpCACTBA aBTOMATU3AlINH B 3JICKTPOTCXHOJIOT U

(Ha3BaHME AUCIMILIMHBI)
5 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:

KM-1 Tect Nel «BBegenue B MUKPOIIPOIIECCOPHYIO TEXHUKY» (TecTupoBaHue)

KM-2 Tecr No2 «CriocoObl corinacoBaHus KOMIOHEHTOB MUKPOTIPOLIECCOPHOM CHCTEMBI»
(TectupoBanue)

KM-3 3ammura naboparopnoit padotsl Ne 1 (Otuer)

KM-4 3ammura maboparopHoit pabotsl Ne 2 (OTuer)

KM-5 3ammura naboparoproit padotsl Ne 3 (Otuer)

KM-6 3ammra naboparopnoit padotsl Ne 4 (Otuer)

KM-7 Pacuernoe 3ananue (TBopueckas 3aaya)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Wunexc KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuummabl KM: L 2 3 4 S 6 !
paznena Henens 3 5 7 9 11 16 16
KM:
1 Postb MUKpOTIPOIIECCOPHOI TEXHHUKH B
CHUCTeMaxX aBTOMATU3AINH
11 Postb MUKpOTPOIIECCOPHOI TEXHHUKH B + +
cucTeMax aBTOMaTH3aluu
Crenuanu3upoBaHHbIC SI3BIKU
2 porpaMMupoBanus ctagaapra MOK
61131-3
Criennanu3upoBaHHbIE SA3BIKU
2.1 nporpaMMupoBanus ctanaapta MOK + +
61131-3
YcTpoiicTBa BBOJIa/BBIBOA U CBSI3U
3 MUKPOIIPOIIECCOPHBIX CUCTEM C
00BEKTOM
VYcerpoiicTBa BBOZa/BBIBOA U CBSI3U
3.1 MHUKPOIIPOLIECCOPHBIX CUCTEM C + +
00BEKTOM
4 Scada cucrembl
4.1 Scada cucrembl + + +
Bec KM, %: | 10 10 10 10 15 15 30
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