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1. HEJIX OCBOEHUA

1.1 | Ilenu ocBOEHUS AUCUMILIMHBL: OCBOEHHE COBPEMEHHBIX KOMIIOHEHTOB SCADA-cUCTEM U METOJ0B IOCTPOEHUS
3 PexTUBHBIX CHCTEM aBTOMAaTHYECKOTO i aBTOMATU3UPOBAHHOTO YIPABICHUS TEXHOJIOTHUECKUMHU IPOLECCAMU C
HCITOJIb30BaHUEM IIPOrpaMMHO-aInapaTHeix komruiekcoB SCADA.

1.2 | 3agaun:

1.3 | - MO3HAKOMHUTBHCS C OCHOBHBIMU METOJaMHU pa3pa60TK1/1 MPOEKTa aBTOMATU3aIIUU TEXHOJOTMICCKOT'O IIPOIICCCa;

1.4 | - mOIYYUTH HABBIKU pa3pabOTKK HHTETPHPOBAHHBIX CHCTEM IPOEKTHPOBAHMS H yIpaBIeHUS ¢ ucnonb3oBanueM SCADA-
CHCTEM.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

biok OIT: b1.B.JIB.07

. BaHMS K MPEIBAPUTEILHOI MOATOTOBK merocs:
2.1 TpeboBa eaBa e 0l MOATOTOBKE 00yJaI0IIEroc

2.1.1 basel maHHBIX

2.1.2 | IIporpammHasi HH>)XEHEpHUS

2.1.3 | TexHoJIOTMM IPOTPAMMHUPOBAHUS

2.14 BeruuciaurensHbie CUCTEMBI, CETU U TCIICKOMMYHHUKAIIUH

2.1.5 |HudopmMannOHHBIE CUCTEMBI U TEXHOJIOTHU

2.1.6 |HauepraTenbHas reoMeTpusi U UHXXeHEpHasl rpaduka

2.1.7 | 5I3bIKu IpOrpaMMHUPOBAHUS

2.1.8 |Hudopmaruka

2.2 JAucuunimnHbl (MOIY/IH) U PAKTHKHU, VI KOTOPBIX 0CBOCHHME JAHHON AUCUMIIJIMHBI (MOAY/I5) HE00X0AUMO KaK
npeaulecTBYOLIEe:

2.2.1 |HHTenneKkTyanbHbIE TEXHOJIOTHH B METAJLIYPIUU

2.2.2 |VHTenneKTyaabHble TEXHOJIOTHH B 3HEPIETUKE

2.2.3 |IloaroroBka K MpoIEaype 3aIIUThI U 3aIUTa BEITYCKHOW KBATM(PHUKAITMOHHON pabOTHI

2.2.4 |IIpepmumnioMHas pakTHKA

2.2.5 |CpencrBa HHPOPMATH3AINH B METALTYPTHA

2.2.6 | CpenctBa HHGOPMATHU3AIUHN B SHEPTETUKE

3. PE3YJIbTATBI OBYUYEHUSA IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMHA

IIK-2: CnocoGeH NpoeKTHPOBATH NMPHUKJIAJAHbIE TEXHOJIOTHH U CHCTEMBbI

3HaTb:

ITK-2-31 napOopManmOHHOE 0OCCIICUEHHE U TIPHHIIHITHI IIOCTPOCHUS HHPOPMAIIMOHHBIX CHCTEM YIIPABICHHUS TEXHOJIOTHICCKIMHU
IpoIeccaMu

OIIK-9: CniocoGeH NpUHUMATD Y4acTHe B peaju3aluu NpogeccuoHabHbIX KOMMYHHKALMI ¢ 3aHHTepecOBAHHBIMU
Y4aCTHHKAMHU MPOEKTHOI 1eTeILHOCTH U B PAMKAX NPOEKTHBIX IPyNN

3HaThb:

OIIK-9-31 uHCTpYMEHTHI U METO/Ibl KOMMYHUKALUK B IPOEKTaX; KaHAJIbl KOMMYHUKALMH B IPOEKTaX; MOJEIN KOMMYHHMKALUH B
MPOEKTax; TEXHOJIOTUH MEXIIMYHOCTHOH U IPYNIIOBOM KOMMYHHKAIIMHU B AETOBOM B3aUMOAEHCTBUH, OCHOBBI KOH(IUKTOJIOTHH,
TEXHOJIOTUH NOATOTOBKU U IPOBEACHHUS Mpe3eHTaINH

OIIK-8: Cnoco6en npuHAMATD y4acTHe B YIPaBJIeHUN MPOEKTAMH CO3JaHUS HH(POPMAIMOHHBIX CHCTEM HAa CTATUAX
JKU3HEHHOTO IINKJIA

3HaTh:

OIIK-8-31 ocHOBHBIE TEXHOJIOTUH CO3AaHUS U BHEIPEHUS] MH(OPMAIIMOHHBIX CHCTEM, CTAaHAAPThI YIPABICHUS KU3HEHHBIM
[UKJIOM MH(POPMALIOHHOH CHCTEMBI

MK-2: Cnoco6eH NpoeKTHPOBATH MPUKJIAHbIE TEXHOJIOTHH U CHCTEMBI

YMmerb:

TIK-2-Y1 ucnions30BaTh METOBI CUCTEMHOTO MOAETUPOBAHUS TEXHOJIOTHUYECKIX MPOIIECCOB

OIIK-9: Cnoco0eH NPHHUMATD y4acTHe B peajn3anuu npogeccHoHaILHbIX KOMMYHUKALMIA ¢ 3aHHTepecOBAHHBIMH
Y4ACTHHKAMH NPOEKTHOH 1eSITeIbHOCTH U B PAMKaX MPOeKTHBIX IPYII

YMmerb:

OIIK-9-Y1 ocymiecTBIsTh B3aUMOCHCTBHE € 3aKa3UMKOM B IPOLECCE PeATH3alluy [IPOEKTa; IPUHUMATh yIacTUe B
KOMaH/1000pa30BaHUH U pa3BUTUH IIepCOHANa




OIIK-8: Cnoco0eH NpUHUMATD Y4aCTHE B YIIPABJICHHH IIPOEKTAMHU C03JaHUS HHPOPMALMOHHBIX CHCTEM Ha CTATUAX
“KU3HEHHOI0 HUKJIAa

YMmerb:

OIIK-8-Y1 ocymiecTBIsATh OPraHN3aMOHHOE 00ECTIeUueHNE BEIITOJHEHNS paboT Ha BCEX CTAAMX U B IIpOIeccax )KU3HEHHOTO IUKJIA
MHGPOPMALIMOHHOMN CUCTEMBI

IK-2: CnocoGeH NpoeKTHPOBATH NMPHUKJIAJHbIC TEXHOJIOTHH U CHCTEMBbI

Baanernb:

[1K-2-B1 COBPEMCHHBIMU KOMITBIOTEPHBIMU MCTOJaMU MaTEMATHYICCKOTO MOACIINPOBAHNA TEXHOJIOTHICCKUX ITPOLECCOB

OIIK-9: CniocoGeH NpUHUMATD Y4acTHe B peaju3auuu npogeccuoHabHbIX KOMMYHHKALMI ¢ 3aHHTepecOBAHHBIMU
Y4aCTHHKAMHU MPOEKTHOI 1eTeILHOCTH U B PAMKAX NPOEKTHBIX IPyNN

Baanernb:

OIIK-9-B1 HaBBIKaMu IPOBEACHUS IIPE3EHTAIH, TIEPETOBOPOB, ITyOJIMYHBIX BEICTYIICHHH

OIIK-8: Cnoco0eH NpUHUMATD Y4aCTHE B YIPABJICHHH IIPOEKTAMHU C03JaHUs HHPOPMALMOHHBIX CHCTEM Ha CTATUAX
“KU3HEHHOT0 HUKJIA

Baanernb:

OIIK-8-B1 HaBBIKaMH COCTAaBICHHS INITAHOBOH M OTYETHOM JOKYMEHTAIIUH 110 YIPABICHUIO IPOCKTaMH CO3JaHUSL
UH()OPMALMOHHBIX CUCTEM Ha CTaJUSIX KU3HEHHOTO IMKJIa

4. CTPYKTYPA U COJEPKAHUE

Kon Haumenopanue pasnenoB u | Cemectp | YacoB | @opmupyemblie | Jureparypa | Ilpumedyanue KM Beinosan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHINKATOPBI H 1. sieMble
KOMIIeTeH it pecypcbl padoThI

Pasnea 1. YnpaBienue
TEXHOJOTHYEeCKHM
NMpoLeccoM ¢ MOMOIIbI0
CHCTEM JHMCIeTYepPCKOro
ynpaBJjeHus u coopa
naaHbIX (SCADA-cucTem)

1.1 Jucnerdepckoe ynpaBieHUe. 4 3 J1.2
KomnoneHTsl cucrem JI1.3J12.1
KOHTPOJISl M yIPaBJICHUSL. J2.2J12.3
Hcnonb3oBanue 212233 54

KOHTPOJUIEPOB IIpH
noctpoennu CAY. ACY TII
U IUCIETYEePCKOe
yrpasieHue. KoMmoHeHThI
CUCTEM KOHTPOJISI U
YIIPaBICHUS U UX
HaszHaueHue. Pa3paboTka
MPUKIIQTHOTO TIPOTPAMMHOTO
obecneuenns CKY.
OTKpPBITOCTh CUCTEM.
TexHn4eckre, CTOMMOCTHBIE
1 SKCIITyaTallOHHEIE
XapakTepucTuku. /Jlex/

1.2 CaMocTOsTENbHOE U3YYCHHE 4 28 J1.2
yaeOHOTO Matepuana B LMS JI1.3J12.1
Canvas: ACYTII npu JI2.2J12.3
npumeHerun SCADA- 01323334

cucteM. Hasnauenne SCADA
-cucteM. CocTaB u
MpeabsBisieMble TPEOOBaHNUS
kK SCADA-cucremam.
WHcTannsauus u HacTpoiika
SCADA-cuctem. O630p

3apy6exsbeix SCADA-
cucrem. /Cp/

1.3 3naxomcTBO co SCADA- 4 2 JI1.2
cucTeMaMu. AHaIn3 JI1.3J12.1
oTKpHITEIX SCADA- JI2.2J12.3

cucrem. /TIp/ 215233324




1.4 OCHOBHBIE 3TaIbl 2 JI1.2 J11.3
MPOEKTUPOBAHUS U JI1.4J12.1
peanu3anyuy CUCTEM J2.2
aBTOMAaTUYECKOTO JI2.3J13.2
yrpasnenusi B SCADA- 213253 54
cucreme. [TpuHIMnEL
mocTpoeHus npoekTa. /J1ab/

Pazpen 2.
IIporpammupyembie
JIOrMYecKre KOHTPOJ1epbl

2.1 Haznauenue u GpyHKIUH 3 J1.2
IIPOrpaMMUPYEMBIX JI1.3J12.1
JIOTHYECKUX KOHTPOJIJIEPOB. J12.2J12.3
Tunel, ycTpoHCTBO 1 213253 54
xapakrepuctuxu ITJIK.

IIporpamMupoBanue
KOHTpoJuiepoB OpraHuszanus
B3aUMOJIEHCTBUS C
KOHTpOJuiepaMu. AnmapaTtHas
peanu3anms CBSI3U C
YCTpOWCTBaMU
BBOJ1a/BbIBOAa. OCOOEHHOCTH
MOCTPOSHHUS
KOMMYHUKAIIHOHHOTO
IIPOrPaMMHOTO
obecrieuenust. /JIex/

2.2 CaMocCTOSTeNIbHOE U3Y4YEeHUE 26 J1.2
yueOHOrOo Matepuana B LMS JI1.3J12.1
Canvas: Ctpykrypa ITJIK. JI2.2J12.3
Cranpapr [EC 1131-3 2.4
nporpammuposanust ITJIK. 01323334
SI3BIKOBBIE CpesICTBA
nporpammupoBanus ITJIK,
ctephl UX TPUMEHEHMUSI,

BO3MOKHOCTH,
[IPEUMYILECTBA,
Henocrarku. /Cp/

23 KoMMmyHuKalMOHHBIE 2 J1.2
Bo3MokHOCTH B Citect. JI1.3J12.1
CpaBHeHHe JI2.2J12.3
KOMMYHHUKaIlHOHHBIX 2.4
BO3MOJKHOCTeH. Bbiaua 21223334
3a/laHui 111 KypcOBOM
pa6oTsl. /TIp/

2.4 CepBepbl BBOJIa/BHIBOJIA B 2 JI1.2 JI1.3
InTouch. IToaxnroueHue JI1.4J12.1
y3noB Citect. /JIa6/ 2.2

JI2.3J13.2
313233 54

Pazpea 3.
DOYyHKIHOHAJTbHBIE
xapaktepuctuku SCADA-
CUCTEM




3.1 I'padmueckuii uaTepdeiic 3 1.2
SCADA-cucrem. JI1.3J12.1
I'padmueckue cpencraa JI2.2J12.3
SCADA-cucrtem. 01323354
Wnctpymentapuit. O0beKThI
Y UX CBOMCTBa. AJlapMbl U
cobwitust B SCADA-
cucremax. Tpernasl B SCADA
-cuctemMax. BerpoeHHsie
SI3BIKH TIPOTPAMMHUPOBAHHUS.
basel nansbix. BerpoenHnsie
¢dynkuun. Knuent-

CEpPBEPHBIC TEXHOIOTHH.
basel nansbIX B
IIPOMBILNIIEHHO
aBTOMaru3auu. baser
JTAHHBIX PEaIbHOTO
BpemeHH. /JIex/

32 CaMOCTOSTENbHOE H3YyUCHHE 66 1.2
yueOHoOro Marepuana B LMS JI1.3J12.1
Canvas: CpaBHeHHE J12.2
rpa)UIecKuX CpencTB. THITBI JI2.3J13.1
aapMoB U COOBITHH. JI3.3
[Ipuoputersl anapmos. 2132053 54
I'pynmer anapmoB. Beion
uHpopmanuu 00 amapmax.

Kondurypuposanue
CTaHAAPTHOM CHCTEMBI
ajgapMoB. ApXUBHPOBaHUE
(peructparnus) 3HaueHUH
nepeMeHHOH. OTOOpaKeHue
TpeHaoB. OTinyus
HOJICHCTEM OTOOpaKeHUS U
apxuBupoBanus B InTouch u
Citect. Kputepun oneHku
B/l. Beimonnenue KypcoBoi
pabotsl. /Cp/

33 Bcerpoennsie GpyHkipn. THITBL 2 1.2
ckpuntoB InTouch. /TIp/ JI1.3712.1

J12.2712.3
2.4
21323354

34 BcerpoenHslit si3p1k 2 JI1.2 JI1.3
nporpammuposanus Cicode JI1.4J12.1
cucteMsl Citect. Komanasl, J12.2 J12.3
BBIpKEHUS U (DYHKIIMH JI2.4J13.2
Cicode. /J1a6/ 313233 54
Pa3gen 4. MES u ERP
CHCTEMBI

4.1 MES u ERP cucremsl. 3 JIT.1J11.2
ACTIEKTHI yIpaBJICHUYECKOM JI1.3J12.1
JIeSITEIbHOCTH MPEANPHUSTHH. JI2.2J12.3
Mogenu ynpasineHus 012233 54
MPEeNIPUATHH.

TeppuropunansHo-
pacmpeneneHHas CTPYKTypa
ERP cucreM. AnnapaTHo-
IpOrpaMMHBIC TUIATGOPMBI H
CYB/. /Jlex/

4.2 [ToxaroroBka k 3amure 23 JI1.1 J11.2
KypCOBO# PabOTHL. JI1.3J12.1
IToxroToBka Kk sk3ameny. /Cp/ 2.2

J12.3J13.1
J3.3

010223354




4.3 ERP-cucremsl: Ha3HaueHuUe, 4 2 JIT.1J11.2
(hYHKITUH, TIPUMEPBI JI1.3J12.1
peanmuszanmu. /TIp/ J12.2J12.3

21223334

4.4 MES-cucreMbl: Ha3HaueHHE, 4 2 JI1.1 J11.2
(yHKIUH, TPUMEPHI J1.3
peanusanuu. /J1a6/ JI1.4712.1

2.2
J12.3]713.2
21323354

4.5 [IpoBenenue 4 9

sK3ameHa /DK3aMen/ D152 93 D4

5. ®OHJ OHEHOYHBIX MATEPUAJIOB

5.1. Bonpochl AJ151 caMOCTOSAITEIbHOM MOATOTOBKHU K IK3aMeHY (3a4€Ty ¢ OLleHKO¥)

Bompocs! k sx3ameny (I1K-2-31, TTK-2-Y 1,0I1K-8-31, OIIK-8-Y 1, OIIK-9-31, OIIK-9-V1):

L. Jlucnerdyepckoe yrnpapieHHeE.

2. KoMIoHeHTHI cucTeM KOHTPOJIS U YIIPaBICHHS.

3. Hcnions3oBaHue KOHTPOIIEPOB mpu noctpoenun CAY.

4. ACY TII u nucnieTdyepckoe yrpasieHHUE.

5. KoMITOHEHTHI cucTeM KOHTPOJISA W YIIPABICHHS U WX HAa3HAuUCHHE.

6. Pa3paboTka npukinagHoro nporpamMmmaoro odecrnedenust CKY.

7. OTKpPBITOCTH CHCTEM.

8. TexHuueckne, CTOUMOCTHBIE U IKCIUTyaTallMOHHBIE XapaKTEPUCTUKH.

9. ACVYTII npu npumenenun SCADA-cucrem.

10. Hasnauenne SCADA-cucreM.

11. CocraB u npensssisemble TpeOoBaHust k SCADA-cucremam.

12. Wncramsanus n Hactpoiika SCADA-cucteM.

13. 3apyoexnbie SCADA-cucTeMBI.

14. OCHOBHBIE 3Talbl MPOESKTUPOBAHUS M PEeaTU3allud CUCTeM aBToMaTHueckoro ymnpasienus B SCADA-cucteme.
15. [IpyHOMTIBI TOCTPOEHHUSI TPOEKTA.

16. Hasnadenne u GyHKIMH NMPOTPaMMHPYEMBIX JIOTHUECKAX KOHTPOJLIEPOB.
17. Tunsl, ycrpoiictBo u xapakrepuctuxu ITJIK.

18. ITporpaMMupoBaHue KOHTPOJLIEPOB.

19. Opranuzanusi B3aMMOJCHCTBHUS ¢ KOHTPOJIJIEpaMHU.

20. AnmaparHas peanu3anys CBSI3M C yCTPOHCTBAaMH BBOJA/BBIBOJA.

21. OCco0EHHOCTH MOCTPOEHUSI KOMMYHUKAIIMOHHOTO MPOTPaMMHOTO OOeCTIeueHHsl.
22. Crpykrypa TUIK

23. Cranpapr IEC 1131-3 nporpammupoBanus ITJIK.

24. SI3p1KOBEIE cpecTBa mporpammupoBanus [IJIK, cdeps! ux npuMeHeHHs, BO3MOXXHOCTH, IIPEUMYIIIECTBA, HEJOCTATKU.
25. I'paduueckuii uarepderic SCADA-cucrem.

26. I'paduueckne cpencrBa SCADA-cuctem

27. WucrpymenTtapuii. OOBEKTH U UX CBOHCTBA.

28. Anapwmbl 1 coOpitust B SCADA-cuctemax.

29. Tpenasl B SCADA-cucremax.

30. BerpoenHble S3bIKM IPOrpaMMUpPOBaHUS.

31. BceTpoennsie GyHKIMN.

32. KinueHT-cepBepHbIe TEXHOJIOTHH.

33. ba3bl gaHHBIX B MPOMBIIIJICHHON aBTOMAaTH3AIINU.

34. ba3bl 1aHHBIX pealbHOrO BPEMEHHU.

35. MES u ERP cucrems.

36. AcCTIEKTBI yHmpaBJIeHYECKON NEeATENTbHOCTH MPEANPUITHI.

37. Mojenu ynpasiaeHus: OpeanpUsITHI.

38. TeppuropuanpHo-pacnpeneneHtas crpykrypa ERP cucrem.

39. AnmapatHo-niporpamMmmusie Tiatopmsl 1 CYB/I.




5.2. Ilepeuyennb padoT, BLIMOJIHAEMBIX 10 JUCHUILIHHE (Moay 10, npakTuke, HUP) - 3cce, pedepaTsl, NpakTHYECKHE U
pacyeTHo-rpaduyeckue padoThl, KYPCOBbIE PAGOTHI, NPOEKTHI U JAP.

Tema xypcoBoii paboTsl: «Pa3zpaboTka NpoeKTa aBTOMaTH3AINH 33JaHHOTO TEXHOJIOTHYECKOTO IPOLIEcca C UCTIOIb30BAHHEM
MPOTPaMMHO-TEXHHYECKAX KOMIUIEKCOB Ha MUKpOIIpoIieccopHON ocHoBe ynpasnenus» (IIK-2-B1, OIIK-8-B1, OITK-9-B1).
Lenpro KypcoBoil pabOTHI SIBISIETCS 3aKPEIICHHE TEOPETUIECKUX U MPAKTUUECKUX 3HAHUH MO aBTOMATH3aLUH TEXHOJIOTHYECKUX
HPOLECCOB U MPOU3BOACTB ¥ (POPMUPOBAHUIO YMEHUH 1O MTPOEKTUPOBAHHIO CUCTEM aBTOMATH3AIMU TEXHOJIOTHYECKUX HPOIIECCOB.
VicxoHbIe TaHHBIE 3aJaf0TCS B BHJIE KOHKPETHOTO TEXHOJIOTHYECKOTO TIpoIiecca, KOTOPBIH HEOOXOIMMO peai30BaTh B
UHTETrpupoBaHHOH cpexne pa3padorkn SCADA Trace Mode.

IIpumepHbIii nepeueHb TEXHOJIOTUYECKUX MPOIIECCOB:

1) aBTOMAaTHU3allUs MpoLiecca MOJYYEHHE CMECU C OMPEAEIEHHON KOHIEHTpAlUeH KOMIIOHEHTa;
2) aBTOMATH3aIMs [IpoIlecca M3BICYEHUS TBEPAOH (as3bl M3 KUIKOCTH B OTCTOMHHKAX;

3) aBTOMATHU3alMs Ipouecca UeHTPU(YTUPOBAHUS;

4) aBTOMaTuU3alus mpolecca GUIbTPOBAHUS KUAKOCTEH;

5) aBTOMAaTH3aIMs IIporecca (GprIbTPOBAHHUS Ta30B;

6) aBTOMAaTH3aIMs Iponecca (GIakHOI OYHCTKH Ta3oB;

7) aBTOMAaTHU3alMs MIPOLIECCA OUYUCTKHU Tra30B IEKTPUUYECKOW Tyroi;

8) aBTOMAaTHU3allUs MpolLiecca HarpeBa MpoayKTa;

9) aBTOMATH3aIMs IIpoIlecca HAarpeBa MpoayKTa B TPyOUaToOH medun;

10) aBTOMAaTHU3alMsl IPOLIECCa BAKyyMHOU BBIIAPKU;

11) aBTOMAaTHU3allUs Mpoliecca KPUCTAUIN3alUU Pa30aBIEHHOTO MPOIYKTa;

12) aBTOMATH3AIMs [IpoIlecca PEryINPOBAHMSA PAacXo/a MPOIYKTa ¢ KOPPEKIHEH 10 COCTaBY IIEIEBBIX MPOIYKTOB;
13) aBTOMATH3aIHMs [IPOIlecca PEryaUpoOBaHUs COCTaBa abcopOeHTa B KOJIOHHE;

14) aBTOMaTHU3aIMsl Ipoliecca aacopOIuu;

15) aBTOMAaTHU3allMs MpoLiecca CYIIKU BIaKHOTO MaTepuana.

J11s1 BEITTOSTHEHHS KypCOBOH pabOTHI 0OPMIIIETCS pacyeTHO-TIOSICHUTENbHAS 3aIHCKa, KOTOPast COJECPKHUT CIICTYIOIIHe
CTPYKTYPHBIE 3IEMEHTHI:

TUTYNBHBIN JUCT;

3amanue;

Copaepxanue;

Beenenue;

Onucanue MPUHATHIX TEXHOJOTMYECKUX MPOLECCOB;

Omnmcanne pa3paboTaHHOW MHEMOCXEMBI TexHoorudeckoro mporecca B SCADA Trace Mode;
Omnucanue pa3pabOTaHHBIX aJTOPUTMOB yIpaBieHHs u nporpamm mis ITJIK;

Omnwcanue pa3pabOTaHHBIX TPCHAOB U OTYETOB;

9. 3aKIIr04YeHuC;

10. CHuUCOK UCIOIb30BAHHBIX UCTOYHUKOB.

11. IIpunoxenus (Mpu HEOOXOIUMOCTH).

O06beM pacueTHO-MOSICHUTEILHOM 3aUCKH KypcoBoii paboTel — 30-35 cTp.

PN WD =

5.3. OueHouHble MaTepuaIbl, HCIOJIb3yeMble VIS IK3aMeHa (onucanue OWJIeToOB, TECTOB M T.II.)

Dopmoii TPOMEKYTOUHOI aTTECTAIMHU 110 AUCLUIUINHE SBISETCS IK3aMEH.
Hwmxe npencrasiieH obpasert Ouera s 9k3aMeHa, IPOBOJMMOTO B YCTHOH (Gopme.

MUHUCTEPCTBO HAYKH Y BBICILIET'O OBPA3SOBAHM ST POCCUMCKOM ®EJIEPALIMNA
<De;1€panLHoe ToCyJapCTBEHHOC aBTOHOMHOC 06pa303aTem)Hoe YUIPCKACHUC BBICIICTO O6paBOBaHI/I$I
HAITMOHAJIBHBIN UCCJIEJJOBATEJIbLCKUM TEXHOJIOTUYECKU YHUBEPCUTET
«MHUCuCy»

HOBOTPOULIKUN OUITNAIT

Kacenpa amexkTposHepreTHKH U AIEKTPOTEXHUKH
BUJIET K DK3AMEHY Ne 0
Jucuumuuna: «IIpoekrupoBanue cucteM SCADA»
Hanpagsnenue: 09.03.03 «[IpukinagHas nHPOpMATHKAY

®dopma 00ydeHus: OTHas
®dopmMa MPOBEACHHS YK3aMEHA: YCTHAs

1. OCHOBHBIE 3Talbl IPOCKTUPOBAHUS U PEATU3ALUU CUCTEM aBTOMaTHueckoro ymnpasieHus B SCADA-cucteme.
2. S3pikoBBIE cpencTBa nporpammupoBanus [TJIK, cheprl ux npumMeHeHHs, BO3MOXHOCTH, IPEUMYILECTBA, HEAOCTATKH.

CocTaBui JOLIEHT: P.E. Maxupuna

3aB. kadenpoit Dud: P.E. Maxupuna

«01» cents16ps 2020 r.




JucTaHIoHHO dKk3aMeH mpoBoauTcs B LMS Canvas. Dx3aMeHaIHoHHbIH TecT conepkut 30 3aganuii. Ha pemenue otourcst 30
MHHYT. PazpelieHHbIe MONBITKY - JBE. 3a4NTHIBACTCS HAWIYUIIHI PE3yJIbTaT.

OO6pa3zen 3agannii 17151 9K3aMeHa, MPOBOANMOro AucTaHnoHHo B LMS Canvas:

1. Yto oTHOCHUTCS K PYHKIIMOHATBHBIM BO3MOKHOCTsIM SCADA-cuctem?

a) MacImTabupyeMocTh 33134

6) cOop nepBUYHON HH(POPMALIUK O MapaMeTpax TeXHOJIOTHUECKOTo mporecca
B) CHHXPOHU3ALH 33124 [0 BHEIIHUM COOBITHAM

T) OpraHu3anys HHHOPMAIUU B BHIE MHEMOCXEM

1) XpaHeHHe HH()OpMAaLUH

2. Ha yto opueHnTupoBaHo nporpammuoe ooecneuenne SCADA?

a) onMcaHne 0OBEKTHO-OPHEHTHPOBAHHBIX MOJIEIICH

6) obecrnieuenne unTepdeiica MeX Iy AUCTIETICPOM U CHCTEMOH yIpaBIeHUS
B) OITMCaHUE CTPYKTYPHBIX MOJienei

3. [IporpaMMupyemble JTOTHYECKHE KOHTPOJLIEPHI HIDKHETO YPOBHS BBITIOIHSIOT (DYHKITHH:
a) yIpaBJICHUE UCIIOIHUTECIBHBIMI MEXaHU3MaMHU

0) 00paboTka HHPOPMAIHK O MapaMeTpax TEXHOJIOTHYECKOTO Mpolecca

B) pEIlIeHHE 3a/1a4 aBTOMAaTHYECKOTO JIOTHIECKOTO YIPaBICHUS

T) CHHXPOHH3ALUHU paboTHl MOACUCTEM

1) cOop nHpOpPMAIIUH O TTapaMeTPax TEXHOJOTHUECKOTO Mpoiiecca

4. Kakue 3Tansl BKIOYAeT CUCTEMA KOHTPOJIS U YIPaBJICHU?

a) pa3paboTKa apXUTEKTYpbl CUCTEMBI aBTOMAaTHU3aLUI

0) co3gaHue MPUKIaJHOH CHCTEMBI YIIPaBICHHS JUIsl KXKIOTO y31a

B) OTJIa[Ka MPUKJIQJHON IIPOTPaMMEI B PEKUME SMYIISAIIHN

r) popmManu3anus MOCTaHOBKH 33Ja4H 1) MOJAEPKKA PEaTbHOTO PeKIMa BPEMEHU

5. B Kakux KOHTpOJUIepax MpH SKCINTyaTalui H3MEHEHUSIM MOJJIeKAT JIMIIE TapaMeTphl IPOrpaMMEL, a He caMa IporpamMMa
a) CTIeUaNIn3uPOBAHHBIC KOHTPOJUICPHI

0) KOMaHIHO-aMNIapaTHbIe KOHTPOJLIEPHI

B) YHUBEpPCAJIbHBIE KOHTPOJLIEPHI

T) TIPOTPaMMHPYEMBIE JTJOTHIECKHAE KOHTPOIIIEPEI

6. Kakue 3anaun pemaer MES — cucrema

a) VYnpasneHue onepaTuBHBIM POU3BOJCTBOM
0) YnpasneHue pecypcamu
B) HNndopmannonnoe obecrneueHue

7. ®ynkuuu PDM cuctem

a) YmpaBieHue TaHHBIMH 00 U3JIETUU
0) Pa3paboTka KOHCTPYKTOPCKO#M JTOKyMEHTAIIUH
B) Pa3paboTka TeXHOIOTHYECKOI JOKYMEHTAINH

8. IIporpaMMHBIe CUCTEMBI yIIPaBIeHNUs! OCHOBHBIMU (DOHIAMU, TEXHUIECKHM OOCTY>KHBAaHHEM U PEMOHTaMH SIBIISIETCS] CUCTEMBI
Kj1acca

a) EAM (Enterprise Asset Management)
0) HRM (Human Resources Management)
B) MES (Manufacturing execution system)

9. ERP (Enterprise Resource Planning) cuctemst, 310:

a) CHCTEMBI YIPABJICHUS LENOYKAMH IIOCTaBOK

0) CHCTEMBI IUIAaHUPOBAHUS U YIIPABICHHUS HMPEAIPUITHCM

B) CHUCTeMa JUI HEIOCPEICTBEHHOTO IPOTPAMMHOTO YIIPABJICHUS TEXHOJIOTHIECKHM 000pyIOBaHHEM

r) CHCTEMBbI AT BBIMOJTHEHHUS JUcIeTdepckux (yHKIui u paszpabotku 1O mis BcTpoeHHOTo 000pya0BaHUS
10. B kaxom paznene I13 o6ocHoBbiBaetcst Bei0op CYBJ] 1 SCADA-cucTem

a) Ommucanne TII

0) PazpaboTtka apxurextypsl AC

B) Bei6op xommonentoB ACY TII

T) PazpaboTka cxem ACY TII

1) Pa3paboTka HH(MOPMAITHOHHOTO ObecTeueHus

11. ®yHxuuu pesepBupoBaHus KaHauoB nepenaun AaHHbIX B ACY TII BbINOIHSIOT:
a) JIOKaJIbHbIE KOHTPOJUIEPH! HIDKHETO YPOBHS
0) UHTENIEKTYaIbHbIE KOHTPOJUIEPHI




B)

12
a)
6)
B)
13
a)
6)
B)

14
a)
6)
B)

15
a)
0)
B)

16
a)
6)
B)

17
a)
0)
B)
r)

18
a)
6)
B)

19
a)
0)
B)

20
a)
6)
B)
r)

21
a)
6)
B)
r)

22
a)
6)
B)

23
a)
6)
B)

24
a)
6)
B)

OnepaTopCKUuC CTaHI NN

. Kpurepusamu ynpasnenuss ACYTII sBistrores:
TEXHHKO-3KOHOMHUYECKHE TTOKa3aTelH.
MOHTaKHO-T€XHHYECKUE TTOKa3aTeNu.
TEXHHYECKUE MOKa3aTENH.

. OCHOBHOM IPOrPaMMO BEPXHErO YPOBHSI CIIyKaT:
naketsl SCADA
naker Profu bus
HART nportokon

. Yrto ob6pazyer ACYTII coBmectHo ¢ TOY:
TEXHOJIOTHYECKUH Tpoliece
TEXHHKO-IKOHOMHUYECKII ITOKa3aTelb
MPOrpPaMMHO-TEXHUYECKUI KOMIIIEKC

. ACY Ha3bIBaIoT:
MAalIMHHOM CHUCTEMOI
YeJIOBEKO-MAaIIMHHON CUCTEMOM
arnmapaTHON MalIuHON

. Ctpykrypa coBpemenHbix SCADA cuctem
Bxirouaer MOIynnb IPOSKTHPOBAHUS U YIIPABICHHS
Bxiroyaer Moaynb ynpaBiieHUS
Bxirouaer MOIynb TIPOEKTHPOBAHUS

. SCADA (Supervisory Control and Data Acquisition) cucTemsl, 3TO:
CHCTEMBI ISl BBIIIOJHEHUS TUCTICTYePCKuX (YHKIui u pazpabotku 10O mis BCTpOSHHOT0 000pyI0BaHHUs
CHCTEMBI YIIPABICHUS IIENOYKAMH [TOCTABOK
CHCTEMBbI [NIAHUPOBAHUS M YIIPABICHHS MPEIIPUITACM
CHCTEMa YIIPaBJICHHs B3aWMOOTHOIICHHSMH C 3aKa3unKaMu

. OcnoBnoe naznauennsgs SCADA-cuctem —
cOOp JaHHBIX, BU3yATU3aIUs TEXHOJIOTMIECKOTO Mpolecca, CyNepBU30PHOE YIPaBICHUE
pa3paboTka, OTJIaJKa ¥ 3arpy3Ka MpOrpaMM JUIsl TIPOMBIIUICHHBIX KOHTPOJUIEPOB
pa3paboTKa MpoeKTa aBTOMAaTHU3alUKN TEXHOJIOTHYECKOTO Mpolecca

. OcHoBHbI€ 3a1auu cTa”ngapra OPC
ITporpamMHOe obOecTieueHne CUCTEM BEPXHETO yPOBHS
I10 B3aumopeiicteus SCADA u PLC
IIporpammuoe obecnieuenne MES cuctem

. Cuctema SCADA sBmsieTcs METOJJOM aBTOMaTH3UPOBAHHOTO YIIPABJICHHUS:
CHCTEMaMH PEaIbHOTO BPEMEHH

JTUHAMHYECKAMHA CHCTEMaM1

TEXHOJIOTUIECKUMH MIPOLIeCCaMu

CTaTHMYECKUMH IIpOoLieccaMu

. [IporpaMMHUpOBaHKE POMBIIIICHHBIX KOHTPOJIEPOB IIPOM3BOAUTCS C TOMOIIBIO
SoftLogic-cuctem
SCADA - cucrem
DCS
MES

. SAnserca mu SCADA-cucrema cucremamu kiacca MMI (HMI)?
besycnoBHo sBisieTcs
besycnoBHO He sBisgercs
SIBnsiercs B 3aBUCUMOCTH OT Habopa ¢yHKuui, peann3oBaHHblXx B SCADA-cucreme

. [Iporpammuoe obecnieuenue, peanusyromiee cranaapt OPC (OLE for Process Control) ucmonb3yercsi B OCHOBHOM B
MPOMBIIUICHHBIX KOHTPOJLIEpax
SCADA-cucremax
O(UCHBIX MPHUIOKEHUIX AJIMAHUCTPATHBHOTO YPOBHSI YIIPABICHHS TPOU3BOJACTBOM

. Cucrema TRACE MODE no3BoJisieT nporpaMmmMupoBaTh
JO0BIE TPOMBIIIICHHBIE KOHTPOJUIEPBI M KOMITBIOTEPHI
MIPOMBIIICHHBIE KOHTPOJUIEPHI M KOMIIBIOTEPHI JIIOOOTO THMA, HO TOJNBKO M3 CHHCKA MOJACPKUBAEMOTO 000pyIOBaHUS
ToNBKO PC-cOBMECTHMBIC MPOMBILUICHHBIE KOHTPOJUIEPHI M KOMITBIOTEPHBI




25. SCADA-cucTemoii He ABIsIETCS CHCTEMA

a) Genesis32

0) TRACE MODE

B) Ultralogic

26. MHTennekTyabHEIME (smart) ycTporictBamu B coctaBe ACYTII Ha3sIBaroT

a) HpOrpaMMHUpyeMble JIOTHYECKHE KOHTPOJUIEPHI, BHIMOIHSIOMNE (QYHKINK KOHTPOJISL M PEryINPOBAHUS TEXHOJIOTHYECKNX
napaMeTpoB

0) omeparopckue pabouune crannuu moxa ymnpasieHueM SCADA-cuctem

B) M3MEpUTEIIbHBIC MTPeo0pa3oBaTeNy U UCIOIHUTEIbHBIE MEXaHU3MbI C MUKPOIIPOLIECCOPHBIMU CHCTEMAaMH 00pabOTKH

JaHHBIX U YIIPAaBJICHUA U NPOMBIIIJICHHBIMH CETEBbIMU




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

Kpurepun oneHKH OTBETOB Ha dK3aMeHe, IPOBOAUMOM B YCTHOU dopme

Onenka «OTINYHO» CTaBUTCS, €CIIU

- Ha TEOPETHYECKUE BOIIPOCHI JaHBI pa3BEPHYTHIC OTBETHI, IPU HEOOXOIUMOCTH U3JI0KEH MaTeMaTHIeCKU anmapaT ((hopMyIbL,
rpaduKH U T.7.) IPUBEICHBI COOTBETCTBYIOIINE CXEMBI, TAOJHIIBI, PUCYHKH U T.J., IPAaBUIBHO PEIICHA 3a/1a9a

- 00y4aroImuiics XopoIIo OpUeHTHPYETCs B MaTepHale, BlageeT TePMUHOIOTHEN, TPUBOJUT IPUMEPhI, 0OOCHOBBIBAET,
aHaJIM3UPYET, BBICKA3bIBAET CBOIO TOUKY 3PEHMS 110 aHATU3UPYEMBIM SBIECHHUSAM U MPOLECCAM, IPABUIILHO MPUMEHSET MOTyYeHHbIE
3HAHUS IPH PEIICHUH MPAKTUUECKUX 3a1a4. OTBETHI U3JIaraloTcsi CBOOOIHO, yBEPEHHO 0€3 NCIIOIb30BaHMS JINCTA YCTHOTO OIpOca
OreHka «XOpOIIOY CTaBUTCS, €CIIH

- Ha TEOPETHYECKHE BONPOCHI JAHBI IIOJIHBIE OTBETHI, HO HMENA MECTO HETOYHOCTh B ONPEIEICHUH KaKUX-TTHOO0 MOHITHH, SBICHUH
U T.J. 3a/1aua pelIeHa.

- 00yJaroImuiics OpHEHTUPYETCS B MaTepHajie XOPOIIo, HO JOIMYCKAaeT OMNOKK PH (HOPMYITHPOBKE, ONMICAHUN OTASIBHBIX
KaTeropuu

OreHka «Y IOBIETBOPUTENBHOY CTABUTCS, €CITU

- Ha TEOPETHUYECKUE BOIIPOCHI JaHBI OOIIHE HETIOJIHBIC OTBETHI

- oOyJaromuiics c1abo OpHEHTHpPYEeTCS B MaTepuale, He MOJKET PeIlaTh 3a1a4u, He MOXKET IIPUBECTH IIPUMEp, HE MOXKET
aHaJIM3UPOBATh U 0OOCHOBBIBATH

Ouenka «HeynoBneTBOPUTENBHOY» CTABUTCS, €CIN

- HE pellIeHa 3a/1a4a W TIPaBWIGHBIN OTBET JaH Ha OJJMH BOIPOC (100 HY HA OJWH)

- oOydaromuiics B MaTepuane TUCIUIUINHBI IPAaKTHUECKU HE OPHEHTUPYETC, T.€. He MOXKET JaTh Jayke OOIIUX CBEAEHUH 110
BOIIPOCY.

Kpurepun oneHKH OTBETOB Ha HK3aMEHE, IPOBOAMMOM B AUCTAHIIHOHHOH dopme B LMS Canvas
90 < IIpoueHT BepHBIX 0TBeTOB < 100 - OTIMYHO

75 < IIpoueHT BepHBIX 0TBETOB < 90 - X0Opo110

60 < IIponeHT BEpHBIX OTBETOB < 75 — yIOBIETBOPUTEIBHO

Kputepun orieHKH BBINOIHEHUSI KypCOBOM pabOTHI:

. Teopernueckne CBeICHUS N3I0XKEHBI B IOCTATOYHOM 00BeMe, YeTKO M MOCIIET0BATEIIEHO

. Ucrionmp30BaHbI BEIBOABI (TIO3HUIIUH, MHEHHUS U JIP.) U3BECTHBIX YUCHBIX, IpOdeccnoHanoB

. IIpuBeieHO onMcaHue MPUHATHIX TEXHOJIOTHYECKUX MTPOLIECCOB.

. Ilpueneno omucanue pazpadoTaHHOI MHEMOCXEMBI TexHotornaeckoro nporecca B SCADA Trace Mode
. IlpuBeneHo omucaHue pa3paboTaHHBIX aATOPUTMOB yIIpaBieHus u nporpamm s ITJIK

. IlpuBeneHo onucanue pa3paboTaHHBIX TPEHJIOB U OTYETOB

. Texcr HanMcaH rpaMOTHO, CTHIIMCTHYECKHU BhIIEPKaH

. Tekct opopMIICH B COOTBETCTBHHU C TPEOOBAHUSIMHU

O 002N L KN —

Pabora oneHnBaeTcs Ha OTJIMYHO, €CIIH:

TEOPETHYECKUE CBEICHHS U3JIOKCHBI B TOCTATOYHOM 00BEME, YETKO M MOCIIEIOBATEIHHO, UCIIOIH30BAHBI BEIBOIBI (TTO3HIIUH,
MHEHHS U JIp.) H3BECTHBIX YIEHBIX, TPO(HECCHOHATIOB, IPUBOIATCS COOCTBEHHBIE CYX/ICHUS 1 BEIBOABI, IMEIOTCS IIPHMEPHI, TAFOTCS
CCBIJIKH Ha HCTOYHUKH, TEKCT HAIMCAH ITPAMOTHO, CTHIIMCTUYECKH BbIIEp:KaH U 0()OPMIICH B COOTBETCTBUH C TPEOOBAHHAMH.
Onncanue Bce pa3enoB padoThl IPUBEIECHO BEPHO, B ITOJTHOM 00beMe, JaHbl HOSICHEHHS U PUCYHKH.

B meimom mo pabote: paccTaBiIeHB! CCBIIKH Ha MICTOYHHUKH, TEKCT HAIIMCaH TPaMOTHO, CTHIICTHYECKH BBIIEp)kaH, 0(hOpMIIeH B
COOTBETCTBHUH C TPEOOBAHUSIMHU.

BeimonHenne paboThl OLICHUBACTCS KaK XOPOIIIee, €CIM OHa COOTBETCTBYET BCEM KPUTEPHSIM, IEPEUUCIICHHBIM BBILIE, HO B padoTe
OTCYTCTBYIOT COOCTBEHHBIC BEIBOJIBI II0 TeMaTHKe paboTHl. B paboTe ommcaHb! Bee pasessl padoThl, HO HEKOTOPEIE U3 HIX
OTIMCAHBI KPATKO, IPUCYTCTBYIOT HETOYHOCTH, OTCYTCTBYIOT HOSICHEHHS M PUCYHKH.

B 1ieniom 1o padore: paccTaBiIeHbl CChUIKM Ha HCTOYHUKH, TEKCT HAMCAaH IPaMOTHO, CTHJIMCTHYECKH BbLIEpKaH, 0hOopMIIeH B
COOTBETCTBUH C TPEOOBAHHUSIMH.

BermonHeHne paboTH OICHUBAETCS KaK YOBICTBOPUTEIBHOE, €CITH OHA COOTBETCTBYET BCEM KPUTEPHSIM, EPEUHCIICHHBIM BEIIIE,
HO B pab0OTe OTCYTCTBYIOT COOCTBEHHBIE BEIBOJBI II0 TeMAaTUKE paboTsl. OTCYTCTBYET ONMUCAHIE OJHOTO MM HECKOIBKHUX Pa3/IeloB
paboThl, OTCYTCTBYIOT MOSICHEHUS U PUCYHKH.

Ecnn pabota omyiieHa 10 3alUThI ¢ OLIEHKOH «OTJIMYHO», B IIPOLIECCE 3alUTHI CTYJCHT XOPOILO BIaJeeT MaTepuaioM, He
HCTIONB3YET TIPH 3TOM OIIOPHBIX KOHCIICKTOB U T.J., C JICTKOCTBIO OTBEYAET Ha JIF000I1 BOIIPOC M0 KypcOBOH paboTe, TO B 3TOM
Cllyyae CTYJICHTY 3a BBIIIOJIHEHHE KYPCOBOil pabOThI CTaBUTCS OLIEHKA OTIMYHOY», KOTOPAs U IIPOCTABIISETCS B 3a4E€THYIO KHHKKY U
B BEIOMOCTb.

B mporiecce 3ammnTHI OIeHKa NOBBIIIATHCS HE MOXKET, T.€. €CIIM CTYACHT JOIYIIEH 10 3aIUTHI C OIEHKOH «XOPOII0», KOTIHIHO» OH
yXe B TI000M CIIydae He CMOXKET IOJIy9HTh, @ BOT «yIOBICTBOPUTEIBHO» MOXKET — €CIIU IIPH 3aIUTE BO3HUKAIOT OIpe/IeICHHEIC
TPYAHOCTH C OpPUEHTAIMEH B MaTepralle, OTBETaMH Ha BOIIPOCHI 10 KypCOBO padore.

Ecnu cTyneHT coBeplIeHHO He BIafieeT MaTepHaioM KypcoBoi pabOThI, TO IOIYYaeT «HEYIOBICTBOPHTEIBHOY.

Ecnm paboTa HE COOTBETCTBYET KPHTEPHSIM BBHITIOIHEHNS KYPCOBOH pabOTHI, TO OIIEHUBACTCS HEYIOBIETBOPUTEIHHO 1 IO 3AIIUTHI
HE JIOIYCKaeTCs.

6. YA EBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pekomenayemas JinTepaTypa

6.1.1. OcHoBHasl TUTepaTypa




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

J1.1 [AT. Cxuptnanze, IIpoexTupoBanue eqUHOIO Mockga ; bepnus : lupexr-Menua, 2017,
A.B. CkBopriios, /[.A. | uHDOPMAIIMOHHOTO http://biblioclub.ru/index.php?
YMBIpb MPOCTPaHCTBA BUPTYAIBHBIX page=book&id=469047

MPEANPUITHN: YIeOHUK

JI1.2 | AaToHoB B.®. Meronp! u cpencTBa Craponons : CKOVY, 2016,
MPOCKTUPOBAHHMS http://biblioclub.ru/index.php?
WHQPOPMAIIMOHHBIX CUCTEM: page=book&id=458663
ydaeOHOe TTocobue

JI1.3 | A.B. I'epacumos, A.C. [SCADA cucrema TraceMode Kazans : KI'TVY, 2011,

TutoBues 6: yueGHOE mocobue http://biblioclub.ru/index.php?
page=book&id=258767

JI1.4 |U.A. Enuzapos, A.A. WHTerpupoBaHHbIe CUCTEMBI Tam6o0B : TaMOOBCKHUH rocyIapCTBEHHBIN
Tperbsikos, A.H. MIPOEKTUPOBAHUA U texHnueckuit yausepcuret (TI'TY),
ITyenunues ympasnerus: SCADA- 2015, http://biblioclub.ru/index.php?

CHUCTEMBI: yueOHOe mocooue page=book&id=444643
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTEIHN 3armnaBue Bubmmoreka M3parenscTBoO, TO1, 3I11. aapec

JI2.1 |3.P. Umaroga, 10.B. Meromonoruu U TEXHOIOTUN Mockga : U3narensctBo «@mmaTay, 2016,

Hnaros CHUCTEMHOTO TPOCKTUPOBAHHUS http://biblioclub.ru/index.php?
WH(POPMAIIMOHHBIX CUCTEM: page=book&id=79551
y4eOHUK

JI2.2 |E.O. Aradonos, I'.B. [Mpuknamxoe , 2015, http://biblioclub.ru/index.php?
Bamenko MporpaMMHUpOBaHHE: yueOHOE page=book&id=435640

nocobue

JI2.3 | FO.I1. AkynuHu4es, Teopus u TexHHUKa Nepeaadn Tomck : ToMckuil rocynapcTBEHHBIN
A.C. bepuarapar nHpopManuu: yaeobHoe YHHMBEPCHUTET CUCTEM YIPABJICHUS U

nocobue pamuosnexkTponuky, 2012,
http://biblioclub.ru/index.php?
page=book&id=208952

JI12.4 | Censukun B.B. Pemenue 3anau Taranpor : Uznarenscto FOxHOTO

KOMIIBIOTEPHOTO 3PEHUS: (dhenepanpHOTO YHUBepcuTeTa, 2016,
yueOHOe nocoOue http://biblioclub.ru/index.php?
page=book&id=493304
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTEIHN 3arnaBue Bubanoreka W3parenscTBoO, rO1, 3I1. aapec
JI3.1 | A.C.13maiinosa Mertoauueckue ykazaHus 10 H® HUTY «MHCuC», 2020,
BBINOJIHEHUIO KypCOBBIX paboT: www.nf.misis.ru
Meroauyeckue yKa3aHus

JI3.2 | Hayuno- Jlabopatopusriii ctenn "TIJIK Yemsiounck, 2009,
IIPOU3BOJICTBEHHOE Siemens": Texumueckoe
MPEANPUsITHE OMHCAaHUE U METOTUYCCKUE
"VueOHast TEXHUKA- yKa3aHHS K BEITOTHEHHUIO
Ipogpu" a00paTOPHBIX PadOT

JI3.3 | JIumuu K.B. IIpoexTupoBaHue CUCTEM H® HUTY MHUCuC, 2020,

SCADA: MeTtoanyeckue www.nf.misis.ru

yKa3aHHs 110 HAIIHNCAaHUIO

KypcoBOi paboTsI

6.2. [lepeyennb pecypcoB HHGOPMALMOHHO-TEIEKOMMYHUKANMOHHOH ceTn « AHTepHET»
31 |Hayunas snexrponnas 6ubmorexa eLIBRARY https://www.elibrary.ru/
72 |LMS Canvas https://Ims.misis.ru
D3 |H® HUTY MUCuC http://nf.misis.ru/
D4 | YauBepcurerckas 6ubiamorexka ONLINE https://biblioclub.ru/
6.3 IlepeuyeHb NPOrpaMMHOro odecneyeHust
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO eCcCHOHAIBHBIX 023 JaHHBIX

n.1 | http://www.adastra.ru - SCADA TRACE MODE. SCADA cucremsl aist ACY TII
.2 | http://www.intuit.ru/ - Hartmonaneuerid OTkpeIThIH YHEBepcuTetr "MHTYUT"
n3
N.4 |https://elbib.ru/ - Hay4nas snekrpoHHast OnbiIHoTeKa




N.5 |http://www.tehlit.ru - bubarorexka HOpMaTHBHO-TEXHUYIECKOH TUTEPaTyphI

N.6 | http://www.it-daily.ru — HoBoctu poccuiickoro U T-psiHKa

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS

OcBoeHHE ANCLIUIUINHBI IPEATIONAracT Kak poBeICHUE TPAAULIMOHHBIX ayJTUTOPHBIX 3aHATHI, Tak M pabOTy B ANEKTPOHHOH
nHpopMannoHHo-o0pazoBarenbHoi cpene HUTY «MUCuCy» (OQMOC), yacThio KOTOPOI HEMOCPEACTBEHHO NPeTHA3HAYCHHOHN JIIS
OCYIIECTBIECHHS 00pa30BaTEIBHOTO TIpoliecca ABIIeTCA DIIeKTPOHHbIN 00pa3oBaTenbHEI pecypc LMS Canvas. OH gocTymieH o
URL anpecy https://Ims.misis.ru 1 mo3BosseT UCIOIB30BATH CHIEUUATBHBIA KOHTEHT U 2JIEMEHTHI JJIEKTPOHHOTO 00yYeHUs U
JHMCTaHIMOHHBIX 00pa3oBaTebHbIX TexHonoruil. LMS Canvas ucrnosnb3yercst MpeMMyLIECTBEHHO JUIsi aCHHXPOHHOTO
B3aMO/ICHCTBI MEXTy YIaCTHHKAMH 00pa30BaTEIBHOTO TIpoIiecca MOCPecTBOM ceTh «HTepHeT».

YrtoOs! 3¢ (eKTHBHO UCTIONB30BaTh BO3MOxkHOCTH LMS Canvas, a COOTBETCTBEHHO M YCIICIITHO OCBOUTDH AUCHUILTHHY, HYXKHO:

1) 3apeructpupoBaThcs Ha Kypc. it 3TOro Hy»KHO NMEPEHTH MO CChUIKE ... JIOTMH U MapoJb COBMAAAET C JOTUHOM U NMapoJIeM OT
nyHoro kabunera HUTY MUCuC;

2)B pyOpuke «B Hauano» 03HAKOMHTECS C COJEPIKaHUEM Kypca, BOIIPOCAMH AJISI CAMOCTOSITEIEHOH MOTOTOBKH, YCIOBHIMHI
JIOTIyCKa K aTTecTaluy, (GopMON IPOMEXYTOUHOH aTTecTaluy (3a4eT/7K3aMeH), KpUTEPUSIMH OLIEHUBAHUS U 1Ip.;

3)B pyOpuke «Momyin», 3aX0s B COOTBETCTBYIOIIHME Pa3/IEIbl H3y4aTh yUeOHbIC MaTepHallbl, pa3MEICHHbIC ITperoiaBaTeneM. B
T.4. TTOJIF30BATHCS JINTEPATYPOH, PEKOMEHIOBAaHHOI MpeIrofaBaTesieM, IIepexo s IO CCHUIKaM;

4)B pyopuxe «bubnuorexa» BO3MOXKHO NOAOHPATh AJsI BRIMOIHEHUS IMCBMEHHBIX Pa0b0T (KOHTPOJIBHEIE, JOMAITHUAE PAOOTHI,
KypCOBBIE paOOTBI/TIPOCSKTHI) JIUTEPATYpy, pasmeniernyo B 9bC HUTY «MUCucC,

5)B pyOpuKke «3agaHus» HY)KHO 03HAKOMUTBCS C COTEpyKaHNEM 3a/IaHMs K MMUCEMEHHOH paboTe, CpOKaMU CAaud, KPUTSPHSIMU
OILIEHKH. B ycTaHOBJIEHHBIE CPOKH BBINTOIHUTE paboTy(bI), MOATPY3UTH 3[ECh JKe IS IPOBEPKH. ¥ 10OHO Ha3bIBATh (haiist paboThI
cienyromuM obpa3oM (Ha3BaHue mpeamera (cokpaiieHHo), rpynmna, @O, nara akryanuzanuu (IpH MOBTOPHOM pa3MeEIIeHUH)).
Hanpumep, Oxonomuka MBanoB .M. BMT-19 20.04.2020. Eciu paboTta COACpKUT PUCYHKH, POPMYJIBI, TO C LEITBIO
coxpaHeHHs (OpPMaTHPOBAHHUS ee HY)KHO IToArpykath B pdf popmare.

Pabota, moarpyxaemas 11 IPOBEPKH, JOJDKHA!

- COJIEPKaTh BCE CTPYKTYPHBIE AEMEHTBI: TUTYNbHBIH JIHUCT, BBEJEHIE, OCHOBHYIO YacTh, 3aKII0UEHHUE, CITUCOK UCTOUYHHUKOB,
TPWIOKEHUS (TIPH HEOOXOANMOCTH);

- OBITH 0O(pOpPMIICHA B COOTBETCTBHUU C TPEOOBAHUSIMH.

IIpenonaBaTens B TeUeHHE YCTAHOBIECHHOTO CpoKa (He OoJiee AecATH THEW) mpoBepseT paboTy U pa3MellaeT B KOMMEHTapHUsX K
3a1aHHIO PELieH3MI0. B Hell OH yka3bIBaeT KaK IT0JI0XKUTENbHbIE CTOPOHBI paboThl, TaK 3aMedaHus. [Ipy Hann4uy B pereH3nu
3aMedYaHui 1 peKOMEHAINH, Hy)KHO BHECTH IIOTIPaBKH B pabOTy, MOATPY3UTH €€ 3aHOBO /IS HOBTOPHOM IpoBepku. [1pu sTom
Ba)KHO CIICTHUTH 32 CPOKAMH, B T€UEHHE KOTOPBIX JODKHO OBITH BHIITOJIHEHO 3ajaHue. IIpu HapyIIeHu: CPOKOB, yKa3aHHBIX
HperoiaBaTesieM BO3MOXKHOCTb HOATPY3UTh pabOTy OcTaeTcs, HO CHCTEMa BBIBOAUT COOOIIEHHE O HapyleHn# cpokos. [To
OKOHYaHHH CEMeCTpa MOATPY3UTH PAOOTy HE TIOIYyIHUTCS;

6)B pyopuke «TecTsD» IPOUTH TECTOBHIC 3alaHKsI, OCBOMB COOTBETCTBYIOIINI MaTepHal, pa3MEIICHHbIH B pyOpuke « MoIymm»;
7)B pyopuke «OLEHKN» OTCIIEKUBATH CBOIO YCIIEBAEMOCTb;

8)B pyopuke «OOBSIBICHHS» YUTATh OOBSIBICHHUS, Pa3MEIaeMbIe ITPENoaBaTelleM, JaBaTh 00PATHYIO CBS3b;

9)B pyopuke «O0CyKIeHHD» CO3AaBaTh OOCYKIACHUS H yIaCTBOBATh B HUX (0OCYKIArOTCs 0OIIE MOMEHTBI, BHI3BIBAIOIINE
BOIIPOCH! y OOJBIIMHCTBA TPYIHI). JlaHHas pyOpHKa Tax:Ke MOXKeT OBITh UCIIOIB30BaHa AJIsl B3aUMHON IIPOBEPKHY;

10)posIBNSATE pEryaspHyr0 aKkTHBHOCTH Ha Kypce.

[TpenMymIecTBEHHO ISl CHHXPOHHOTO B3aUMO/ICHCTBISI MEXTy YHaCTHHKAMH 00pa30BaTeIBHOTO TIPOIecca MOCPEACTBOM CETH
«uTepHeT» ucnonb3yercs Microsoft Teams (MS Teams). UToOBI MOTHOIIEHHO HCIOIB30BATH €T0 BO3MOXKHOCTH HYXHO
yCTaHOBUTH npuiiokeHne MS Teams Ha nepcoHanbHbI KoMIbloTep U TenedoHn. CTapocTaM Hy>KHO co3zaTh rpynmny B MS Teams.
VYuacrtue B rpynmne nos3BoJseT:

- CITyIIaTh JEKIIH;

- paboTaTh Ha MPAKTUYECKUX 3aHITUSAX;

- OBITH Ha CBSI3M C NIPENojaBaTeseM, 3a1aBasi eMy BOIIPOCHI MIIM OTBEYasi Ha €ro BOIPOCH! B 00IIeM YaTe IpymIiisl B pabodee BpeMs ¢
9.00 mo 17.00;

- OCYIIECTBIISITH COBMECTHYIO paboTy Hax JOKyMeHTaMu (BKJIagka «Daifisr).

IIpu nmpoBeneHUN 3aHATHIA B IUCTAHLMOHHOM CHHXPOHHOM (pOopMaTe HyXKHO Bcerza paboTaTh ¢ BKIIOYEHHOM KaMepoi.
HckintoueHne — eciti IperoaaBaTellb HOIPOCHT OTKIIOYNTH KaMepbl 1 MUKPO(OHEI B CBsI3H ¢ OonbIIMMK ToMexaMu. Ha aBarapkax
JIOJDKHBI OBITH UCKIIFOUUTENBHO JICNIOBEIE (OTO.

IIpu npoBeeHNH TEKITMOHHO-NPAKTUIECKHIX 3aHATHI BEAETCS 3aIHUCh. JTO AaeT BO3MOKHOCTh IPOCMOTpA 3aHATHS B CIydae
HEBO3MOXKHOCTH IIPUCYTCTBHS Ha HEM MU NIPU HEOOXOAUMOCTH BHOBb OOPAaTHTCS K MaTepualy U 3aHOBO €r0 IPOCMOTPETb.




