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/bHOI NPOrpaMMbl: JJIeKTPOTEXHUKA U 3JIeKTPHPUKALMA
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yueHusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
MUKPOITPOLIECCOPHBIE CPEJICTBA B OJIEKTPOTEXHUKE

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

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:
TecTtupoBaHue
Oruer

TBopueckasi 3a1a4a

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

7 cemectp - 0,5 yaca;
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Kynewos A.O.
[IpenomaBaTelib NaerTbnratop RcO8b17a6-KuleshovAO-26442bb A.O. KynemoB
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

MBaHoB A.C.

Waentuduratop

R28e5c30d-IvanovAlS-37175ef6

A.C. UBanos

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl
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MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

LibIpyK C.A.

Waentuduratop

Raf2c04da-TsyrukSA-47ef358f

(pacmudpoBka
MIOJITIHUCH)

C.A. Upipyk

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



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 KOHTposepoB (ITJIK)
3agaum QU CHUIITTHHBI
- nH(OpMHUPOBaAHHE O CTPYKTYPE U MPHUHIIUIIAX TOCTPOSHUSI MUKPOIIPOLIECCOPHBIX
WH(OPMAIIMOHHBIX U YIPABJISIONINX CUCTEM, CIICIUAIM3HPOBAHHBIX MHUKPOIIPOIIECCOPHBIX CPEACTBAX
yIpaBiIeHUS, alTOPUTMaX YIPABICHUS U CIIOCO0axX UX MPOrpaMMHON pealin3aluu;
- 00y4eHHE IPUHITHIO © 000CHOBBIBATH KOHKPETHBIE TEXHUYECKUE PEIICHUS IIPH pa3paboTke
CUCTEM aBTOMATHYECKOI'0 YIPABJICHHS YCTAHOBKAMH C UCIIOJIb30BAHUEM MUKPOIPOIIECCOPHBIX CPEJICTB;
- 00yuyeHue aIrOPUTMHU3ALMHI U POTPaMMHUPOBAHUIO PUMEHHUTEINIBHO K 33/1a4aM YIPABJICHHUS.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIIETCHIIUHN HHAUKATOPA TOCTUKCHUS
KOMIIETCHIIUHN
[TIK-5 Cnoco6en nmpunumats | UJI-1nk-s JlemoncTpupyer 3HaThb:
y4acTUe B MPOCKTUPOBAHUU | yMEHHUE pa3padaThiBaTh - MCTOZIbl HH)KCHCPHOI'O TBOPYCCTBA,
00BEKTOB TIPOCKTHBIE PELICHHUS MO3BOJIAIONINE BEIOPATh ONTUMAIIbHYIO
npodecCHOHATbHON OTENbHBIX YaCTENH CUCTEMBI CTPYKTYPY, PEKUMBI paOOTBI U IPUHIMIIbI
JeATEeILHOCTH B ABTOMAaTUYECKOr'O YIPABJICHUS (yHKIMOHMPOBAHHS BCTPOCHHBIX CHCTEM
COOTBETCTBUH C 00BEKTOM npodeccroHanpHon | Ha TIJIK;
TECXHHUYCCKHUM 3aJaHHEM U JIEATCIbHOCTH - QDXUTEKTYPY U CIOCOOBI IOCTPOCHHUSI
HOPMaTHUBHO-TEXHUYECKON pacrIpeaciCHHbIX CUCTEM,
JTOKyMEHTALueEN, coOIoas aBTOMATU3HPOBAHHOIO YIIPABJICHUH,
pa3IuvHbIE TEXHUUYECKUE U CTPYKTYpY, 0COOEHHOCTHU U Cepshl 3
TEeXHOJIOTHYECKHE MIPUMEHEHHUS MPOMBIIIIIEHHBIX CETEH.
TpeOoBaHUS
YMETB:

- 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

JMcuuIuiiHa OTHOCHTCS K OCHOBHOM IpO()eCCHOHAIBHOW 00pa3oBaTeNbHON IporpaMme
Onekrporexanka wu dnekrpudukamus (mamee — OIIOII), wanpasnenus mnoxarorosku 13.03.02
DJIEKTPOIHEPTETUKA U JICKTPOTEXHHUKA, YPOBEHb 00pa30BaHMUsI: BhICIIEE 0Opa30BaHUE - OaKalaBpHaT.

TpeboBaHMs K BXOJHBIM 3HAHUSIM 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 TIPU OCBOCHUU AUCIUILINHBI, HECOOXOAMMBI TIPU BHITIOTHCHUH
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
MUKPOIIPOLIECCOPHON UCIOYHUKOB:
TEXHHKH B CHCTEMax [1], 3-24
ABTOMAaTH3ALUH [2], 14-23
11 Poib 14 4 - 2 - - - - - 8 - [3], 136-178
MHKPOTIPOLECCOPHOU
TEXHHUKHU B CUCTEMaX
aBTOMAaTH3aLIHH
2 VYcrpoticTBa 34 12 - 12 - - - - - 10 - H3yuenue mamepuanog numepamypHsix
BBOJIa/BBIBOJIA U CBSA3H UCHOYHUKOG:
MHUKPOITPOIIECCOPHBIX [1], 26-33
CHCTEM C 00BEKTOM [2], 31-72
2.1 YcrpoiictBa 34 12 - 12 - - - - - 10 - [4], 54-217
BBOJIa/BBIBOJIA U CBS3U
MHKPOTIPOIIECCOPHBIX
CHCTEM C 00BEKTOM
3 Crnenmanu3upoBaHHbIC 24 8 - 8 - - - - - 8 - H3yuenue mamepuanog iumepamypnolx
SI3BIKA UCHMOYHUKOG:
POrPaMMHUPOBAHHUS [1], 36-39
crangapta MOK [4], 8-26
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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[3], 37-66
OKk3aMeH 36.0 - - - - 2 - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 - 32 - 2 - - 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. SCADA cucremsr;
2. Pabota ¢ OPC-cepBepom;



3. MukpornpolieccopHas peieiHas 3aiuTa;

4. ITocTpoeHue TUCKPETHBIX CUCTEM aBTOMATU3ALIUN;

5. IIporpammupoBaHue IPOMBIIUIEHHOIO KOHTPOJLIEPA;

6. M3ydenune apXuTeKTyphl U (QYHKIIMOHATBHBIX BO3MOKHOCTEH MUKPOIIPOILIECCOPHBIX
CpPEZCTB yIpaBJICHUS;

7. IIpMHLIUIIBI TOCTPOEHUSI MUKPOIIPOLIECCOPHBIX CHCTEM YIIPABIICHHUS;

8. Ananmoro-nudpoBoe u U poaHATOroBoe MpeoOpa3oBaHE CUTHAIIOB,;

9. Opranu3anus onepaiuii BBoJ1a-BbIBOJa B MUKPOIIPOLIECCOPHOM CHUCTEME;

10. Pabota ¢ ananoroBeimu cursanamu B mporpamme OWEN Logic;

11. V3yuenue cpeapl pa3pabOTKH MPOrpaMMHOI0 00ecrieueHus IPOrpaMMUPyEMOTo
IPOMBIIIJICHHOTO KOHTPOJLIEpa.

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
JTVCIUIUTUHBEI (B

O1neHOYHOE CPEICTBO
(T ¥ HAUMEHOBAHUE)

3angaHupOBaHHBIE PE3yJbTaThl 00Y4YEHUS 10 AUCLUILINHE Konpt
COOTBETCTBUM C
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKaTOPOB 1.3.1)
11234
3HaTh:
apXUTEKTYPY U CIIOCOOBI IOCTPOEHUS PACIPEACICHHBIX CHCTEM, TectupoBanue/Tect Nel «Bpenenue B
aBTOMATHU3HPOBAHHOTO YIPABIECHUH, CTPYKTYPY, OCOOEHHOCTH U NA-1nk-s + MHUKPOIIPOLIECCOPHYIO TEXHUKY»
cepbl IPUMEHEHUsI TPOMBIIIICHHbBIX CETeH
METO/Ibl UHKEHEPHOTO TBOPUECTBA, MO3BOJISAIOLINE BBIOPATH TectupoBanne/Tect Ne2 «CriocoObt
ONTUMAJIBHYIO CTPYKTYPY, PEXKUMBI PaOOThI U IPUHIHUIIBI N-1nk-s + COI'JIACOBAHUS KOMIIOHEHTOB
(GyHKIMOHMPOBaHUS BCTPOEHHBIX cucteM Ha [1JIK MUKPOIIPOLIECCOPHOU CHCTEMBI»
YMersb:
orinaxusath nporpammsl [IJIK B uHCTpyMeHTanbHO cucteme Otuer/3amura 1a60paTOpHON pabOTHI
CoDeSys, pa3paboTatb KOMIOHEHTHI BU3yaJIU3al[UU TEXIIPOIIECCOB B WT-Liics + Ne 3
uHcTpyMeHTanbHOM cucteme CoDeSys, a Takkxe SCADA-cucteme
Master-SCADA.
IIPOU3BOJUTH Il KOHKPETHOTO IIPUMEHEHUS U 3a-1aHHOT0 aJlrOpUTMa Otuer/3amura 1a60paTOpHON pabOTHI
ynpasienus nporpammuposanue 11JIK u otimagky nporpamm kak B NJT-1mics + | + | Ned
peXMME CUMYJISILINN HAa KOMIIBIOTEPE, TAK M HA PEAIbBHOM KOHTPOJUIEpE Tropueckas 3a7aua/PacueTHOE 3a1aHHe
OCYIIECTBJISITh TOUCK U aHAJTU3UPOBATH HAYYHO-TEXHUYECKYIO Otyet/3amura 1abopaTopHOI PabOTHI
MH(OPMAIIHIO HAYYHO-TEXHUYECKYI0 HH(POPMALIUIO O KOMIIBIOTEPHBIX VT-Lics + Ne 1
Y MUKPOIIPOLIECCOPHBIX CPEACTBAX U BHIOUPATh HEOOXOAUMBbIE )
MaTepuaibl
unterpuposath [TJIK u SCADA-cucteMsl 17151 TOCTpOEHUS VT-Liics + Ortuer/3amuTa 1a6opaTOpHON pabOTHI
MEPAPXUUECKON CUCTEMBI YIPABJIEHHUS HA OCHOBE JIOKAJIbHOM CETH Ne 2




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)

DPopma peanmzanuu: KomnerorepHoe 3aanue
1. Tect Nel «BBenenue B MuKpoIipolieccopuyro TeXxHuky» (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 Ne7)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OaylbHO-PEHTHMHIOBOM cHUCTeME AJs
crynentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

B numniioMm BBICTaBIsE€TCA OIIEHKA 3a 7 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE IPUBEIEHBI B (POHAE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Kynemos, A. O. [IporpaMmMmupyembie JOTUYECKHE KOHTPOJUIEPHI JIJIsi aBTOMATH3AINH
AIIEKTPOTEXHOJOTMUECKUX YCTAaHOBOK : Y4eOHOE 1mocobue o Kypey "MHUKponpo1ecCopHble
CpEJCTBA aBTOMATU3ALIUU B AJIEKTPOTEXHOJIOTUN" 110 HANPABJICHUIO "DIEKTPOIHEPreTHKa U
anektpoTexHuka' / A. O. Kynemos, M. A. ®enun, M. {. [lorpebucckuii, Hau. uccnen. yu-t
"MOU" (HUY"MBU") . — Mocksa : M3n-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;

2. banamos, E. I1. Mukpompoieccopsl 1 MUKPOIIPOILIECCOPHBIE CUCTEMBI : yueOHOE TTOCOOHe IS
BY30B M0 CHEIHAIBHOCTH "DIeKTpoHHbIE BhiunciauTenbuble MamuHbl" / E. I1. banamos, /1. B.
[ly3ankoB ; Pen. B. b. CmonoB . — M. : Paguo u cBs3b, 1981 . —328 c.;

3. Karan, b. M. OcHOBBI IPOEKTUPOBAHUSI MUKPOIIPOLIECCOPHBIX YCTPONUCTB aBTOMaTuku / b. M.
Karan, B. B. Cramms . — M. : Dueproatomusznar, 1987 . —304 c.;

4. 1. B. Iletpos- "l[IporpammupyemMbie KOHTpoJuiepbl. CTaHAapTHBIE SA3BIKK U IPUEMBI
npukiaanoro npoexktuposanus”, Uzparenscro: "COJIOH-IIPECC", Mocksa, 2004 - (254 c.)
https://biblioclub.ru/index.php?page=book&id=117671.
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5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe ofecrnedeHue:
1. Office / Poccutickuii makeT o(pUCHBIX IPOTpamMM;

2. Windows / OniepanyionHasi cucrema cemeiictsa Linux;

3. CODESYS;

4. OPC-ceprep (MasterOPC);

5. MasterSCADA,;

6. Owen Logic.

5.3 UHTepHeT-pecypcesl, BKIOYas NMpodeccuoHaNbHbIe 6a3bl JAHHBIX H HHGOPMALIMOHHO-
CIIPaBOYHbIE CHCTEMbI:

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

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKA OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas Oudamoreka - https://elibrary.ru/

4. baza nanapix 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. HanmoHanbHas 3JIEKTPOHHAs OudamoTeKa - https://rusneb.ru/

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

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

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

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

14. ba3a nanubix n3aareabcTBa 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 nanubix IEL u3nareascrBa 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 nanargopme komnanuu EBSCO Publishing -
http://search.ebscohost.com

20. Kypuausi Institute of Physics (IOP), Besimkoopuranus - https://iopscience.iop.org/
21. ’Kypuaasl 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 nannbix auccepranuii ProQuest Dissertations and Theses Global -
https://search.proguest.com/pgdtglobal/index

25. Kypuausi ’Kypuaasl Royal Society of Chemistry - https://pubs.rsc.org/

26. Kypnaas nznareancrBa SAGE Publication (Sage) - https://journals.sagepub.com/

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

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

29. Koaexuust :;xypHasoB 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. Kypuans uznareabcra Wiley - https://onlinelibrary.wiley.com/
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32. Dnexrponnas 6udamorexka MOU (36 MDMN) - http://elib.mpei.ru/login.php
33. IlopTa oTKPBITHIX JaHHBIX Poccuiickoii @exepauum - https://data.gov.ru
34. ba3za OTKpPBITHIX JaHHBIX MUHHMCTEPCTBA TPY/AA M COLUATbHOI 3amMThI PO -

https://rosmintrud.ru/opendata

35. ba3a oTKpPBITHIX JAHHBIX NPO(eCCHOHATBHBIX CTAHIAPTOB MHUHHCTEPCTBA TPyda U
connabHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

36. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMUYECKOT0 pa3Butusi PO -

http://www.economy.gov.ru

37. Ba3a oTKpBITBHIX JaHHbIX Pochunmonuropunra - http://www.fedsfm.ru/opendata
38. DuekTpoHHas OTKpbITas 6a3a faHHbIX ""Polpred.com O630p CMU" -

https://www.polpred.com

39. UudopmanunonHo-cnpaBounas cucrema «Koneke/Texakenepr» - Http:\\proinfosoft.ru;

http://docs.cntd.ru/

40. HanmoHaJbLHBII MOPTAJ OHJIAITH 00yueHnst «OTKpbITOE 00pa3oBanue» - https://openedu.ru
41. Odunuanbubiii caiit @erepajbLHOr0 AreHTCTBA MO0 TEXHUYECKOMY PeryJupOBaHUIO U

MeTpoJioruu - http://protect.gost.ru/
42. OTkpsbiTas yHUBepcuTeTcKkasi uH(popmanuonnas cucrema «POCCHUS» -

https://uisrussia.msu.ru

43. Odunuanbublii caiit MuHNCTEPCTBA HAYKHU UM BbicHIero oopazosanus Poccuiickoii
®enepanum - https://minobrnauki.gov.ru
44. Opunuanbublii caiit @enepaibLHOM CJIYyKObI 10 HA30pY B cepe 00pa30BaHUs U HAYKH -

https://obrnadzor

45. ®denepanabnblii mopraa "Poccuiickoe oopazosanue’ - http://www.edu.ru
46. Uudopmuo - https://www.informio.ru/
47. AHO «Poccusi — crpana Bo3moskHocTei» - https://rsv.ru/education/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMeneHust

Homep ayauropun,

HAaMMCHOBAaHHC

OcHamenue

VY4eOHble ayAUTOpUH IS
IIPOBEJECHUS JIEKIIMOHHBIX
3aHATUI U TEKYIETO

A-206, YuebHas
aynuropus kag.
"SII1D"

Kpecio pabouee, CTON MpenoaaBaTelis, CTol
y4eOHBIH, CTYI, MyJIbTUMEAUHHBIN IPOEKTOP,
9KpaH, 0cka MarHuTHasi, 000pyJ0BaHueE

KOHTPOJISI y4eOHOe, KOMIIbIOTEP NMEePCOHATIBHBIN
VY4eOHble ayAUTOPUH IS A-213, YyeOHas Kpecio paboyee, CTOJ pernoiaBaTess, CTyl,
MIPOBEACHUS aynurtopus kKad. mkad 119 JOKYMEHTOB, CTOJI TUChbMEHHBIH,
MPAKTUYECKUX 3aHITUH, "SIID" BEIIAJIKA JUISl OJICK/IbI, JOCKA MEJIOBAasi, SKPaH,
KP u KII JI0CKa MapKepHasi, KOMIIbIOTEP MEPCOHAIBHBIM,

yueOHO-HarIsJHOe ocodue

VY4eOHble ayAUTOpUH IS
MIPOBECHUS
1a00paTOPHBIX 3aHATUN

A-213, Yuebnas
aynuropus kag.
"SII12"

Kpeciio pabouee, CTOJI MpernoaBaTelis, CTy,
mkad A7 JOKYMEHTOB, CTOJI TUChbMEHHBIH,
BeIaJIKa JUTSl OICKIbI, JOCKAa MEJIOBast, dKpaH,
JI0OCKa MapKepHasi, KOMITbIOTEp EPCOHABHBIH,
ydaeOHO-HarJIsAIHOe TToco0ne

VYyeOHble ayIUTOPUH IS

A-206, YueOnas

KpECCl1io pa6oqee, CTOJI IpCIoAaBaTeidA, CTOJI

IIPOBEICHUSA aynuTtopus Kad. y4eOHBIN, CTYJ, MyJIbTUMEUINHBIA TPOEKTOP,
IIPOMEKYTOUHON "OIIIID" 9KpaH, I0CKa MarHuTHasi, 000py10BaHUE
aTTecTaluu yuyeOHO€e, KOMIIBIOTEP NMEPCOHATBHBIN
[Tomemenus ans HTB-303, CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ
CaMOCTOSATEIILHON PabOThI KomnerorepHsbrit MMACHEMEHHBIHN, BEMAJIKa JUIS OJIE KT,

YUTaIbHBIN 3aJ1

KOMIIBIOTEpHAs CETh C BBIXOAOM B MHTEpHET,
KOMITBIOTEP MEPCOHAIBHBIN, IPUHTED,
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KOHJTUITHOHED

ITomentenus miis
KOHCYJIbTUPOBAHHS

A-206, YueOnas
aynutopus kKad.
"OIIID"

Kpecio padouee, CTOI MperoaaBaTeis, CTOJ
y4eOHBIH, CTYJI, MyJbTUMEIUUHBIA TPOCKTOP,

9KpaH, J0CKa MarHuTHasi, 000py/10BaHHE
yueOHOe, KOMIIBIOTEP NMEePCOHATBHBIN

[TomemeHust st XpaHSHUS
o0opy0oBaHUs U y4€OHOTO
WHBEHTapS

A-217, Kabuner

COTPYJIHUKOB Kad.

"MD"

Kpecio paboyee, CTeIUIax, CTy, mKad s

JIOKYMEHTOB, IIKad JUIsl OJIHKABI, CTOJ

MMMCbMEHHBIN, TyMOa, KOMITBIOTEpHAs CETh C

BBIXOJIOM B IHTEpHET, KOMIBIOTEP
TIEPCOHAIIbHBIN
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MHKpOHpOHGCCOpHBI@ CPpCACTBA B JJICKTPOTCXHHUKC

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:
Tect Nel «BBenenne B MUKpOTIPOIIECCOPHYIO TeXHUKY» (TectupoBanue)
Tect Ne2 «Crioco0ObI coracoBaHus KOMIIOHEHTOB MHUKPOITPOLIECCOPHOM CHCTEMBI»

KM-1
KM-2

KM-3
KM-4
KM-5
KM-6
KM-7

(TectupoBanue)

3amuta nadoparopHoii padbotel Ne 1 (Otuer)
3ammura madopatopHoit padboTer Ne 2 (Otuer)
3amuta madoparopHoii padbotel Ne 3 (Otuer)
3amuta nadopatopHoii padotsl Ne 4 (Otuer)
Pacuernoe 3ananue (TBopueckas 3anaua)

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
cucTeMax aBTOMaTH3aluu
11 Postb MUKpOTPOIIECCOPHOI TEXHHUKH B + +
cucTeMax aBTOMaTH3aluu
VYcerpoiicTBa BBOJa/BBIBOA U CBSI3U
2 MHUKPOIPOLIECCOPHBIX CUCTEM C
00BEKTOM
YcTpoiicTBa BBOJIa/BBIBOA U CBSI3U
2.1 MHUKPOIPOIIECCOPHBIX CUCTEM C + +
00BEKTOM
Criennanu3upoBaHHbIE SA3BIKU
3 nporpaMMupoBanus ctanaapta MOK
61131-3
Crniennan3upoBaHHbIE S3bIKU
3.1 porpaMmMupoBanus ctanaapra MOK + +
61131-3
4 Scada cucrembl
4.1 Scada cucrembl + + +
Bec KM, %: | 10 10 10 10 15 15 30
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