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

Hanpagienne noaroroBku/cnenuajbHocTh: 13.03.02 D1eKTpo3HepreTUKa 1 3JIeKTPOTEXHUKA
HaumeHoBaHune 00pa3oBaTe/bHOI NPOrpaMMbl: DJIEeKTPOTEXHUKA M J1eKTpUp KA
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
MUKPOITPOLIECCOPHBIE CPEJICTBA B OJIEKTPOTEXHUKE

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEHUIA

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.10

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

7 cemecTtp - 32 yaca;

HpaKTuquKne 3aHATHA

7 cemecTp - 32 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

7 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

7 cemectp - 77,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
Oruer
TBopueckasi 3a1a4a

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

7 cemectp - 0,5 yaca;

MockBa 2025




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
CeesieHun o Bnagensue U3N M3aK

Bnageney, Kynewos A.O.
[IpenomaBaTelib [T — Rc98b17a6-KuleshovAO-26442bb A.O. Kynemon
COI'JTACOBAHO:
MNMopgnucaHo anekTpoHHOW nognuceio $rE0Y BO «HUY «M3U»
PykoBoaureinn A P A
%’K o Ceenennn o enagensue L3N M3K
V) pagoBaTeHLHOH Bnageney, WMeaHoB A.C.
HpOFpaMMBI WaeHTudKKaTap R28e5c¢30d-lvanovAlS-37175ef6 A.C. I/IBaHOB
MNopnucaHo 3NeKTPOHHOW Nnognuceio $TEOY BO «HHUY «M3U»
o f\ Ceefenua o Bragensue L3N M3aKn
3aBeyroIMM . . sl Brageney Mor pebuccknin M.5. M.AL. .
BLIHYCKaIOI_ueI/I Ka(beﬂpOI/I * MO ¢ MaeHTuduratop Rlccf62952-PogrebisskiyMY-d58a694 HO]“pe6I/ICCKI/II/I




1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Leap ocBOeHMS [MCUMIUIMHBI. U3yY€HHE COBPEMEHHBIX MHKPOMPOLECCOPHBIX CPENCTB
ABTOMATH3AIMK ISl peaM3alliil  aBTOMATHYECKOrO VIPAaBJICHHS CHCTEM yIpaBiICHHWs Ha 0ase
MIPOMBIIIUICHHBIX JIOTHYECKUX KOHTposiepoB (ITJIK).
3agaum QU CHUIITTHHBI
- nH(OpMHUpPOBaHHE O CTPYKTYPE U MPUHIIUIIAX TOCTPOSHUSI MUKPOIIPOLIECCOPHBIX
WH(OPMAIIMOHHBIX U YIPABJISIONINX CUCTEM, CIICIUAIM3HPOBAHHBIX MHUKPOIIPOIIECCOPHBIX CPEACTBAX
yIpaBiIeHUS, alTOPUTMaX YIPABICHUS U CIIOCO0axX UX MPOrpaMMHON pealin3aluu;
- 00y4eHHE IPUHITHIO U 000CHOBBIBATH KOHKPETHBIE TEXHUYECKHUE PEIICHUS ITPH pa3paboTke
CUCTEM aBTOMATHYECKOI'0 yIPaBJICHHs YCTAHOBKAMH C UCIIOJIb30BAHUEM MUKPOIIPOILIECCOPHBIX CPEJICTB;
- 00yuyeHue aIrOPUTMHU3ALMHI U POTPaMMHUPOBAHUIO PUMEHHUTEINIBHO K 33/1a4aM YIPABJICHHUS.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJIbTaThl 00yUeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIICTCHIIUU HHAUKATOPA TOCTUKCHUS
KOMIICETCHINH
[TIK-3 Cnoco6en nmpunumats | UJI-1nk-3 JlemoncTpupyer 3HaTh.
y4acTUe B MPOCKTUPOBAHUU | yMEHHUE pa3padaThiBaTh - APXUTCKTYPY H CIIOCOOBI OCTPOCHH
00BEKTOB IIPOEKTHBIE PEIICHUS paclpeCICHHBIX CUCTEM,
npodecCHOHATbHON OTACNIBbHBIX YaCTeH CUCTEMBI aBTOMAaTU3UPOBAHHOIO YIIpaBJICHUH,
JESITEIIbHOCTH B aBTOMaTH4YeCKOoro yrpasieHusi | CTPYKTYDPY, 0COOCHHOCTH 1 Chepsl
COOTBETCTBHUU C 00BEKTOM IPOhecCHOHANBHON | TPMMEHEHHUS IIPOMBIIIICHHBIX CETEH;
TEXHUYECKUM 3aJJaHHEM U JIEATEIIbHOCTH - MCTOZIbI HHIKCHCPHOTO TBOPYCCTBA,
HOPMATHBHO-TEXHUYECKOI MTO3BOJISFOIINE BBHIOPATh ONTUMAIIEHYIO
JOKyMEHTALHEH, COBII0as CTPYKTYPY, PEXKUMBI paOOTHI ¥ IPUHITUIIBI
pa3IMYHbIC TEXHUYECKUE 1 (YHKITMOHUPOBAHHMSI BCTPOCHHBIX CUCTEM
TEXHOJIOTHYECKUE Ha TUIK.
TpeOoBaHUS
YMETh:

- uarerpuposats [1JIK u SCADA-
CUCTEMBI JJIs1 IOCTPOEHUS NEPAPXUUECKON
CUCTEMBI yIIPaBJICHUsI HA OCHOBE
JIOKAJIBHOM ceTu;

- OCYLIECTBJIATDH [TOMCK U aHAJIU3UPOBATH
HayYHO-TEXHMUYECKYIO0 HH(POPMAIIHIO
Hay4YHO-TEXHUUYECKYI0 HH(POPMAIUIO O
KOMIIBIOTEPHBIX U MUKPOIIPOLIECCOPHBIX
CpeJICTBaX U BHIOMpATh HEOOXOAUMBIE
MaTepUabl;

- IPOU3BOJIUTH AJI1 KOHKPETHOTO
IIPUMEHEHHUS U 3a-AaHHOT0 aJIrOpUTMa
ynpasieHus nporpammuposanue [1IJIK u
OTJIAKY ITPOrPaMM KakK B PEKUME
CUMYJISIIUU Ha KOMITBIOTEPE, TaK U Ha
peaIbHOM KOHTPOJIIEPE;

- oTaxkusaTh nporpammel [IJIK B
MHCTpyMeHTanbHOU cucteme CoDeSys,
pa3paboTaTh KOMIIOHEHTHI BU3yallU3alluu
TEXIPOLIECCOB B UHCTPYMEHTAJIBHOMN
cucreme CoDeSys, a Takxe SCADA-
cucreme Master-SCADA..




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JlucuuiuiiHa OTHOCHTCS K OCHOBHOM IpOo()eCCHOHAIBLHOW 00pa3oBaTeNbHON Iporpamme
Onekrporexanka u dnekrpudpukanus (manee — OIIOII), wanpaBnenuss mnoaroroBku 13.03.02
DJIEKTPOIHEPTETUKA U JICKTPOTEXHUKA, YPOBEHb 00pa30BaHUs: BhICcIIee 00pa3oBaHue - OaKalaBpHar.

TpeboBaHMs K BXOJHBIM 3HAHHUSIM U YMCHHSIM:

- 3"HaTh [lucnumnimna 6a3upyercs Ha CIeIYOIUX AUCUUIUIMHAX: J(ucuuminia 6a3upyeTcs Ha
CIICAYIOMIMX AUCHUILTHHAX: "TeopeTnueckne OCHOBHI 3ekTpoTexHuku”, "Nudpopmaruka",
"[IpombltieHHast 35iekTpoHuKa', "OCHOBBI MUKPOIIPOIIECCOPHON TEXHUKH"

PesynbTarel 00yueHus1, MOTyYCHHBIE IPU OCBOCHUH JTUCHIUTUIMHBI, HEOOXOIUMBI IPU BBIMOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PadOTHI.



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 Ponb 14 7 4 - 2 - - - - - 8 - H3yuenue mamepuanos 1umepamypHslx
MHKPOTIPOIIECCOPHOM UCIOYHUKOB:
TEXHHKH B CHCTEMAx [2], 37-66
ABTOMAaTH3ALUH [3], 5-12
11 Poib 14 4 - 2 - - - - - 8 - [4], 3-24
MHKPOTIPOLECCOPHOU
TEXHHUKHU B CUCTEMaX
aBTOMAaTH3aLIHH
2 VYcrpoticTBa 34 12 - 12 - - - - - 10 - H3yuenue mamepuanog numepamypHsix
BBOJIa/BBIBOJIA U CBSA3H UCHOYHUKOG:
MHUKPOITPOIIECCOPHBIX [1], 8-26
CHCTEM C 00BEKTOM [3], 125-148
2.1 YcrpoiictBa 34 12 - 12 - - - - - 10 - [4], 26-33
BBOJIa/BBIBOJIA U CBS3U
MHKPOTIPOIIECCOPHBIX
CHCTEM C 00BEKTOM
3 Crnenmanu3upoBaHHbIC 24 8 - 8 - - - - - 8 - H3yuenue mamepuanog iumepamypnolx
SI3BIKA UCHMOYHUKOG:
POrpaMMHUPOBAHUS [1], 54-217
crangapra MOK [4], 36-39
61131-3
3.1 Crieraau3upOBaHHbIC 24 8 - 8 - - - - - 8 -
SI3BIKA
OpOrpaMMHPOBAHHS
crangapta MOK
61131-3
4 Scada cucremsl 36 8 - 10 - - - - - 18 - H3yuenue mamepuanog 1umepamypHsix
4.1 Scada cucTemsl 36 8 - 10 - - - - - 18 - UCHIOUHUKOB:
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[2], 136-178

OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 - 32 0.5 44 335
Hroro 3a cemecTp 144.0 32 - 32 2 - 0.5 77.5

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

npoektam/padoram; MKKII — nnanButyansHble KOHCYIBTAIIMH 110 KYpCOBBIM ITpoekTaM/padoram; ['K- rpynmnoBsie KOHCYIbTAIMH 110 pa3aenaam
muctumunaer, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCTanuAa




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

1.1. Posib MUKpOIIPOLIECCOPHOM TEXHUKHU B CUCTEMAX aBTOMAaTU3ALIUU

OO6silacTd TIPUMEHEHMSI MHUKPOIIPOLIECCOPHBIX CPEACTB B 3JIEKTpoTexHoioruu. CTpykrypa
cucteMm ympaBieHus. OObeKkT ymnpasieHus. B3auMoOCBsI3b cHUCTEMBI YIpaBI€HUS H OOBEKTa
yrnpasneHus. OcuoBubie nmoHsTHs o [IJIK. Kiaccudukamus [TJIK. Ctpykrypa [JIK. Tumnst BX010B 1
BbIX0/I0B. Pexxum peanbHoro Bpemenu. ®aspl pabouero mukia. Bpems peaknuu. CucreMHoe U
npukinagHoe mnporpammaoe obecriedenne [1JIK. Ctpykrypa mporpammuoro ob6ecrneueHus [TJIK
(3amaum, pecypcbl, KoHpuUrypanus.). [Iporpammupyemoe pene kak paznoBuaHocTs [TJIK.

2. YCmpoﬁcmea 6600a/6b1600d U CE53U MUKPONRPOUECCOPHBIX cucmem ¢ 0OveKmom

2.1. YcrpoiicTBa BBOJa/BbIBO/IA M CBS3H MUKPOIIPOLIECCOPHBIX CUCTEM C 0OBEKTOM

Opranm3anuss yCTPOMCTB  BBOAA/BBIBOJIA MHKPOIPOLECCOPHBIX  cucrteM. [loHstne o
BBIUUCIIUTENbHBIX CEeTSX, XapaKTePUCTUKU KaHaJIOB M HHTep(deHcoB. YCTpPOHCTBa CBSA3U C
00beKTOM. YcCTpoilcTBa cOOpa W BBIAAUYM AHAJOTOBBIX M JIMCKPETHBIX CHUTHAJIOB. AHaioro-
udpoBoe npeodpazoBaHue CUTHAIOB. [IpUHIMI JeCTBUS M XapaKTEPUCTUKU aHAIOTO-IU(POBBIX
npeoOpa3zoBareneil pa3-IMyHBIX TUMOB. llorpemHocTs aHamoOro-uM@poBOro mnpeodpa3oBaHMUsL.
[udpoananoroBoe npeodpasoBanue. Y4er 3HaKa pu Npeodpa3oBaHUU. .

3. Cneyuanuszuposanuwie a3viku npozpammuposanus cmanoapma MOK 61131-3

3.1. Cneunanu3upoBaHHbIE SI3BIKU MporpammupoBanus crangapra MOK 61131-3

OYHKIMU JIOTHYECKUX OJEMEHTOB MporpamMmbl (OMTOBBIE oOmepanuu, apupMETHUECKHE
olepalyu, OIepalud CpaBHEHHMs U BBIOOpA, OMNEpaluu JIOTMYECKOro OWTOBOIO CIBUTAa U
npeoOpaszoBanus). OyHKIMOHANbHBIE 0JI0KK MporpaMMsbl. [Ipobnemsr nporpammupoBanus [1JIK.
A3pik peneiinbix nuarpamm (LD). Onementst LD — uenb, KOHTakT, pene. MojaenupoBaHue
KOHEYHBbIX aBToMaTtoB u cered Iletpm Ha sa3pike LD. S3pik nporpammupoBanusa [1JIK
«CtpykrypupoBanHblii TeKCT» (ST). OCHOBHbIE KOHCTPYKLHMH S3bIKa. SI3BIK NMPOrpaMMHpPOBAHUS
IVIK «Crnucox uHcrpykumit» (IL). ®opmar wuHcTpykumid. AA3pik nporpammupoBanust [TJIK
«/Inarpammer SFCy». llaru u nepexonsl. [lapannensHsle u ansTepHaTHBHBIE BETBU. Ilepexon Ha
pou3BOJbHBIA mar. fA3sik nporpammupoBanus ITJIK «®DyHKImoHaIbHO-00KOBBIE AMATPAMMBI
(FBD). Ilopsmox BbmmonHenuss FBD. S3pik  mporpammupoBanus IIJIK «KoHTunyanbHble
¢yuknuonansHele  Onoku» (CFC). HMurterpupoBaHHbi KOMIUIEKC mporpammupoBanus [IJIK
CoDeSys. CucteMsl onepaTuBHOTO JUCIIETYEPCKOTO YIIPaBISHUS U cOopa..

4. Scada cucmemoi

4.1. Scada cuctemsl

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. Peanuszanuss anroputMoB. YnpasieHue BBOJOM-BbIBOAOM. IIportokon OPC.
Vupasnenue noctynmoM. SCADA-cuctembl. [locTpoenue pacnpeneneHHbIx cucteM. OOMeEH C
BHEUIHUMM  IpwiokeHusMH. Bzaumopeiicteue ¢ CVYB/l. Hcnonb3oBanue  HHTepHeT.
Kommiekcuposanne SCADA wu I1JIK Ha OCHOBE CE€TEBBIX PELICHUH. .

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. U3ydenue cpenpl pa3paboTKy MPOrpaMMHOT0 0OecTieueHus MpOorpaMMHUpPyeMOro
IIPOMBIIIJIEHHOTO KOHTPOJIIEPA;



2. Pabota c ananoroBsiMu curnanamu B nporpamme OWEN Logic;

3. Opranu3anus onepanuii BBoAa-BbIBOJa B MUKPOIIPOIIECCOPHOI CUCTEME;
4. IlpuHIMIIBI TOCTPOEHUS MUKPOIIPOLIECCOPHBIX CUCTEM YIIPABJICHUS;

5. M3ydeHune apXuTeKTyphl U QYHKIIMOHAIBHBIX BO3MOKHOCTEH MUKPOIIPOILIECCOPHBIX
CPEJCTB yIpaBJICHHUS;

6. [IporpamMmmupoBaHre TPOMBIIIIEHHOTO KOHTPOJIEPA;

7. IlocTpoeHne TUCKPETHBIX CUCTEM aBTOMATHU3aLIMN;

8. MukpompolieccopHas peseitHas 3a1iura;

9. Pabora c OPC-cepBepom;

10. Ananoro-uudposoe u 1udppoaHanoroBoe npeodpazoBaHNE CUTHAIOB;
11. SCADA cucremsl.

3.4. TeMbl 1a00paTOPHBIX padoT
HE NIPelyCMOTPEHO

3.5 KoncyabTauuu

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI



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

Howmep paznena
JTUCIUIUTUHBI (B

O1neHO4HOE CPEICTBO
(TN ¥ HAUMEHOBAHUE)

3aIIaHUPOBaHHbIE PE3yIbTaThl 00YUYEHUS 110 TUCLUIIMHE Konbl
COOTBETCTBUMU C
(B COOTBETCTBUH C pa3zeiioM 1) HMHJUKaTOpOB 1.3.1)
1[2]3]4
3HaTh:
METO/bl HHKEHEPHOI'0 TBOPUYECTBA, II03BOJISIFOIME BHIOPATh ONTUMAIIBHYIO Otuer/3amura
CTPYKTYPY, PEKUMBI paOOTHI ¥ IPHUHIHUIIBI ()YHKIIMOHUPOBAHUS BCTPOEHHBIX cucteM | M/I-1nk-3 + nabopaTopHOii paboTsr No
Ha [IJIK 2
aApPXUTEKTYPY U CIIOCOOBI IOCTPOEHUS PACIIPEAETICHHBIX CUCTEM, Ortuer/3amura
aBTOMAaTU3MPOBAHHOTI'O YIPABJIEHUH, CTPYKTYPY, OCOOEHHOCTHU U chepsl N-1nx-3 + nabopaTopHoil paboTbl Ne
IIPUMEHEHHUS] TPOMBIIIJIEHHBIX CETEN 1
YMersb:
otnaxusath nporpammsl [1IJIK B nunctpymenransaoi cucreme CoDeSys, Otuer/3amura
pa3paboTaTh KOMIOHEHTHI BU3yaIH3alll1 TEXIPOLIECCOB B MHCTPYMEHTAIBHON nabopaTopHOii paboTsr No
cucreme CoDeSys, a Tak:xe SCADA-cucteme Master-SCADA. 3
N-1nk-3 +

Otuer/3amura

nmabopaTopHoi paboThl No

4
IIPOU3BOJUTH JIJIs1 KOHKPETHOTO IPUMEHEHUS U 3a-1aHHOTO aJITOPUTMA YIIPABICHUS TBopueckas
nporpammupoBanue I1JIK u oTiianky nporpamMm Kak B peKUMe CUMYJISLUN Ha NA-1nk-3 + | + | 3agaua/PacuetHoe
KOMIIBIOTEPE, TaK U HA pEAJIbHOM KOHTPOJIIIEPE 3aJlaHue
OCYIIECTBJISTh TOMCK U aHAJTU3UPOBATH HAYUHO-TEXHUYECKYIO HH(POPMAITHIO Ortyet/3amura
HayYHO-TEXHUUYECKYIO0 HH(POPMALIMIO O KOMIBIOTEPHBIX U MUKPOIPOLIECCOPHBIX N-1nx-3 + nabopaTopHoil paboTbr No
CpEeJICTBAaX M BHIOMPATH HEOOXOIMMBIE MaTePHUAITBI 2
unrterpuposats ITJIK u SCADA-cucTeMsl 1711 TOCTPOEHUS UEPAPXUUECKOU Ortuer/3amuTa
CHCTEMBI YIIPaBJICHNUS Ha OCHOBE JIOKaJIbHOU CEeTH NA-1nk-3 + | nabopaTopHoii paboThl Ne
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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
7 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 pabotsr Ne 3 (Otuer)
4. 3amura nabopatopHoii paboTsl Ne 4 (Otuer)

bamibHO-pedTUHTOBasE CTPYKTYpa AUCLUILIIMHBI SBISETCS MPUIIOKEHUEM A.

4.2 IlpoMe:xyTOUYHasl aTTECTALUSA 110 AUCHHUILJIMHE

Oxzamen (Cemecmp Ne7)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayibHO-PEHTHMHIOBOM cHUCTeME AJIs
crynentoB HUY «MOW» Ha ocHOBaHUHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

B nunmnoMm BeICTaBIsIETCS OIlCHKA 32 7 CCMCECCTP.

Ipumeuyanue: ONieHOYHBIC MAaTEPUAITHI TI0 JUCIUILINHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. U. B. Ilerpos- "lIporpammupyemsbie KOHTposuiepbl. CTaHAAPTHBIE S3BIKU U IPUEMBI
npukiaasoro npoexktupoanud”, Uznarenscrso: "COJIOH-IIPECC", Mocksa, 2004 - (254 c.)
https://biblioclub.ru/index.php?page=book&id=117671;

2. Karan, b. M. OcHOBBI IPOEKTUPOBAHUSI MUKPOIIPOLIECCOPHBIX YCTPOicTB aBTOMaTHKu / b. M.
Karan, B. B. Crammn. — M. : Dueproaromusnar, 1987. — 304 c.;

3. banamos, E. I1. Mukponpoueccopsl 1 MUKPOIIPOLIECCOPHBIE CUCTEMBI : yueOHOe TocoOue JIs
BY30B 110 CHEIUAIILHOCTH "DeKTpoHHbIE BhiunciauTenbuble MamuHbl" / E. I1. banamos, /1. B.
Ily3ankoB ; Pen. B. b. CmonoB. — M. : Paguo u cBs3b, 1981. — 328 c.;

4. Kynemosg, A. O. TIporpaMmMmupyemMbie TIOTHUECKUE KOHTPOJUIEPHI I aBTOMAaTH3aI[uU
AIIEKTPOTEXHOJIOTUYECKUX YCTAHOBOK : yueOHOe mocobue mo Kypcy "MHUKpOIpoIecCOpHbIe
CpezicTBa aBTOMAaTU3allMK B 3JIEKTPOTEXHOJIOTMHU' TIO HAMPABIICHUIO "DJIEKTPOIHEPTeTHKA U
anektporexuuka" / A. O. Kynemos, M. A. ®enun, M. . [lorpedbucckuii, Har. uccnen. yu-t
"MOU" (HUY"MBU"). — Mocksa : M3a-Bo MOU, 2021. — 72 c. — ISBN 978-5-7046-2502-5.
http://elib.mpei.ru/elib/view.php?id=11723.

5.2 JIunieH3M0HHOE ¥ CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT 0(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

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

10



5. CODESYS;

6. OPC-cepep (MasterOPC);
7. MasterSCADA,;

8. Owen Logic.

5.3 UnTepHeT-pecypchl, BKJIOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMBI:

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

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/

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

5. ba3a nanHbIX )KypHaJioB u3aareascTBa Elsevier - https://www.sciencedirect.com/

6. DJIeKTpOHHBIE pecypchl H3aaTelbcTBa Springer - https://link.springer.com/

7. HanmoHabHas 3J1eKTPOHHAas Oudmoreka - https://rusneb.ru/

8. 9BC "Koncyabrant cryaenta' - http://www.studentlibrary.ru/

9. Kypnaasl American Chemical Society - https://www.acs.org/content/acs/en.html

10. ’Kypuaabl American Institute of Physics - https://www.scitation.org/

11. Kypuaasl American Physical Society - https://journals.aps.org/about

12. Ba3za nannbix u3aareibcrBa Annual Reviews Science Collection -
https://www.annualreviews.org/

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

14. Kypuaisl uznaresanctBa Cambridge University Press - https://www.cambridge.org/core
15. ba3za nannbix IEL uznareascra IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

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

17. ba3za nannbix INSPEC na niiargpopme komnanuu EBSCO Publishing -
http://search.ebscohost.com

18. KypnaJwl Institute of Physics (IOP), Betuxoopuranus - https://iopscience.iop.org/
19. KypnaJjbl HayuHoro o6mectBa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

20. laTtenTHas 6a3a Orbit Intelligence kommanun Questel - https://www.orbit.com/

21. Kypuaasn uznareancra Oxford University Press - https://academic.oup.com/journals/
22. ba3za nanubix auccepranuii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pqdtglobal/index

23. Kypnausi Kypuaiasl Royal Society of Chemistry - https://pubs.rsc.org/

24. Kypuaan uznareancrea SAGE Publication (Sage) - https://journals.sagepub.com/

25. Kypnaxa Science - https://www.sciencemag.org/

26. KypHaubl HayuHoro oomectBa Society of Photo-Optical Instrumentation Engineers
(SPIE) Digital Library - https://www.spiedigitallibrary.org/

27. Koanexuust :kypHasioB Taylor & Francis Group - https://www.tandfonline.com/

28. Kypnaast no xumun Thieme Chemistry Package komnanuu Georg Thieme Verlag KG -
https://www.thieme-connect.com/products/all/home.html

29. Kypuaas! m3nareasctBa Wiley - https://onlinelibrary.wiley.com/

30. Daekrponnas 6udanoreka MOU (b MIM) - http://elib.mpei.ru/login.php

31. lopTax oTKpBITHIX JaHHBIX Poccuiickoii @exepanun - https://data.gov.ru

32. ba3za OTKpPBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COLUATbHOI 3amMThI PO -
https://rosmintrud.ru/opendata
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33. ba3a OTKpPBITHIX JAaHHBIX NMPOdecCHOHATBHBIX CTAHIAPTOB MUHHCTEPCTBA TPYAa U
conmnabHoi 3amuThl PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

34. ba3a oTKpBITBHIX JaHHBIX MUHHCTEPCTBA YKOHOMUYECKOT0 pa3Butusi PO -
http://www.economy.gov.ru

35. ba3a oTKpbITBHIX JaHHBIX Pochunmonutopunra - http://www.fedsfm.ru/opendata

36. DuekTpoHHAas OTKpbITas 6a3a faHHbIX ""Polpred.com O630p CMHU" -
https://www.polpred.com

37. UudopmanunonHo-cnpaBounas cucrema «Koneke/Texakenepr» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

38. HanmoHaJbHbBIN MOPTAJ OHJIAITH 00yueHnss «OTKpbITOE 00pa3oBanuey - https://openedu.ru
39. Opunmanbublii caiit @enepajbHOTO aAT€HTCTBA M0 TEXHUYECKOMY PeryJIHPOBAHUIO U
MmeTpoJioruu - http://protect.gost.ru/

40. OTkpbiTasi yuuBepcutTerckasi uHgopmamnuonHas cucrema «POCCHUSI -
https://uisrussia.msu.ru

41. Odunuanbublii caiit MuHHCTEpPCTBa HAYKHU U Bhiciero oopasosanusi Poccuiickoii
®enepanuum - https://minobrnauki.gov.ru

42. Odunuanbublii caiit @enepaibLHOM CJ1yKObI 10 HA30pY B cepe 00pa30BaHUs U HAYKH -
https://obrnadzor

43. ®enepanabnblii mopraa "Poccuiickoe oopazosanue’ - http://www.edu.ru

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

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

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, Ocnamenne
HauMCHOBaHHue

Y4eOHbIC ayAUTOPHH IS A-206, YueOHnas KpecJyo pabouee, CTOJ Perno1aBareis, CTOJ

MIPOBEJICHUS JIEKIIMOHHBIX aynutopus Kad. y4eOHBIN, CTYI, MyJIbTUMEIUIHBINA POEKTOP,
3aHATUN U TEKYILETO "OIIIID" 9KpaH, 10cka MarHuTHasi, 000pyJ0BaHNE
KOHTPOJISI y4eOHOe, KOMIIbIOTEP NMEePCOHATIBHBIN

VYyeOHble ayAUTOPUH IS A-213, YyeOHnas Kpecio paboyee, CTOJ pernoiaBaTess, CTy,

MIPOBEJICHUS MPAKTUYECKUX | ayauTopus Kad. mkad 119 JOKYMEHTOB, CTOJI TUChbMEHHBIH,
3ansatui, KP u KII "SIID" BEILIAJIKA IS OJIEK/IbI, JOCKA MEJIOBAas, DKPaH,

JI0CKa MapKepHasi, KOMITBIOTEP MePCOHATbHBIN,
y4eOHO-HarIsAHOe 1ocodue

YueOHbIe ayAUTOPUH IS A-213, VueOHas Kpecio pabouee, CTOJI MPEnoiaBaTenis, CTYII,
MIPOBEICHUS aynurtopus kKad. mkad A7 JOKYMEHTOB, CTOJI MTUChbMEHHBIH,
ab0paTOPHBIX 3aHATUI "SIID" BeIIaJIKa JIsl OJIEXKIbI, JOCKA MEJIOBasi, SKpaH,

JI0CKa MapKepHasi, KOMIIBIOTEp MEPCOHAIbHBIH,
yueOHO-HarIsJHOe ocodue

VYyeOHble ayIUTOPHH IS A-206, YuyeOHnas Kpeciio pabouee, CTOJ MPenoaaBaTeis, CToJ
IIPOBEICHUSA aynurtopus Kad. y4eOHBIN, CTYI, MyJIbTUMEAUINHBIN POEKTOP,
IIPOMEKYTOUHOU "OIIIID" 9KpaH, I0CKa MarHuTHas1, 000py10BaHuE
aTTecTaluu yuyeOHO€e, KOMIIBIOTEP NMEPCOHATbHBIN
ITomemenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI IUCbMEHHBIN,
CaMOCTOSITENTbHOM paboThI JlexumoHHas BelIaJIKa JUIsl OJ€K/Ibl, KOMIIBIOTEPHAS CETh C
ayuTopus BBIXOZIOM B IHTEpHET, KOMIIBIOTED
NIePCOHAIBbHBIN, IPUHTEP, KOHIUIIMOHEP
ITomemenus s A-206, YuyeOnas Kpecio pabouee, CTOJ MPenoaaBaTeis, CToJ
KOHCYJIbTUPOBaHUS aynurtopus Kad. y4eOHBIN, CTYN, MyJIbTUMEIUIHBINA IPOEKTOP,
"OIIIID" 9KpaH, I0CKa MarHuTHas1, 000py10BaHUE

yueOHOe, KOMIIBIOTEP NMEePCOHATBHBIN

12
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MHKpOHpOHGCCOpHBI@ CPpCACTBA B JJICKTPOTCXHHUKC

(Ha3BaHME AUCIMILIMHBI)
7 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 3amura maboparoproit pabotsl Ne 1 (Otuer)

KM-2 3ammura naboparoproit padotsl Ne 2 (Otuer)

KM-3 3ammura maboparopHoit pabotsl Ne 3 (Otuer)

KM-4 3ammura naboparoproit pabotsl Ne 4 (Ot4er)

KM-5 Pacuernoe 3amanue (TBopueckas 3aaya)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM- | KM-
Homep Pasnen quciuIUIMHbL KM: L 2 3 4 0
pasjena Henens 3 7 10 12 16
KM:
1 PoJib MEKpPOIIPOIICCCOPHON TEXHUKH B CUCTEMAaX
aBTOMAaTH3allAN
11 PoJib MEKpPOIIPOIICCCOPHON TEXHUKH B CHCTEMAaX N
aBTOMAaTH3allAN
9 YcTpoiicTBa BBOJIAa/BBIBOIA U CBA3H
MHUKPOIIPOIIECCOPHBIX CUCTEM C 00BEKTOM
21 YcTpoiicTBa BBO/1a/BBIBO/IA U CBS3H + + +
' MHUKPOIIPOIIECCOPHBIX CUCTEM C 00BEKTOM
3 Crienuaan3upoBaHHBIC S3BIKH TPOTPAMMHUPOBAHHUS
cragaapra MOK 61131-3
31 Crienuaan3upoBaHHBIC S3BIKH TPOTPAMMHUPOBAHHS +
' craggapra MOK 61131-3
4 Scada cuctemsbl
4.1 Scada cucrembl + +

Bec KM, %: | 20 20 20 20 20
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