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IIpoexTupoBanue cucreM SCADA

3akperuieHa 3a noJpas3AeleHueM Kadenpa maremaruku u ectectBo3Hanus (HoBoTponnkuii pumair)

Hanpasnenue noaroroBku 09.03.03 IIpuxnanHas nHGOPMATHKA

Ipoduns

Keamuduxanums Bakanasp

dopma o0yueHHs 3a04Has
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Hroro 180 | 180 | 180 | 180
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1. HEJIX OCBOEHUA

1.1 | Ilenu ocBOEHUS TUCLIMIUIMHBL: OCBOCHUE COBPEMEHHBIX KOMIIOHEHTOB SCADA-cUCTEM U METOIOB IOCTPOECHHUS
3¢ (PEKTUBHBIX CHCTEM aBTOMaTUYECKOr0 U aBTOMaTU3UPOBAHHOTO YIPABIECHHS TEXHOIOIMIECKHUMH MTPOLIECCaMH C
HCIIOJIb30BaHUEM MPOTPaMMHO-armapaTHbix koMmruiekcoB SCADA.

1.2 | 3agaun:

1.3 | - MO3HAKOMUTLCS C OCHOBHBIMH METOJaMU pa3pa60TK1/1 MMPOCKTa aBTOMAaTHU3alluM TEXHOJIOTI'MICCKOI'0 IMMPOIIeCcca;

1.4 | - mOIyYNTH HaBBIKU Pa3pabOTKU HHTETPHPOBAHHBIX CHCTEM NIPOCKTUPOBAHKS U YIIPaBICHUS ¢ Hcnoib3oBanueM SCADA-
CHUCTEM.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Bbnox OIT: b1.B./IB.04

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

2.1.1 |IIporpammHas HHKEHEpUs

2.1.2 |IIporpaMMHBIE CUCTEMbI HHXEHEPHOTO aHAIH3a

2.1.3 | Teopernyeckas MEXaHUKa

2.1.4 | TexHOIOTUU POTPAMMHPOBAHHUS

2.1.5 |HudopManmoHHbIE CUCTEMBI U TEXHOJIOTHH

2.1.6 | CASE-texHOIOrHH

2.2 JucuumianHbl (MOXYJIM) H MPAKTHKH, JUIsI KOTOPBIX 0CBOEHHE JAHHON THCHUIINHDBI (MOAYJIs) HEOGXO0IHMO KaK
NpeanecTBYIee:

2.2.1 | duzaitH web-IIpuIoKeHuH

2.2.2 |IloaroroBka K IMpoIemype 3amIuThI M 3aIINTA BRITYCKHON KBaTH()UKAIMOHHON PaboTHI

2.2.3 |IIpegnumioMHas pakTHKa

2.2.4 |Pazpaborka UI/UX

2.2.5 |CpencrBa nHGOpMATH3AIHNN B METAILTYPTUU

2.2.6 | CpencrBa HHPOpPMATH3AIHNN B SHEPTCTUKE

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

OIIK-7: CnocoGen BHIONPATh U NPUMEHSATH METOTUKH NPOEKTHPOBAHMS M aKTyaJIbHble HHCTPYMEHTAJILHbIE CPeICTBa,
MPOEKTHPOBATH M Pa3padaThIBaTh AJTOPHTMBI M MPOrPAMMBI, IPHTOAHbIE 1151 IPAKTHYECKOT0 MPHMeHEHHs

3HaTh:

OIIK-7-31 undopmauoHHOe 00ecIeYeHHe U IPUHIMITBI TOCTPOCHUS MH()OPMALIMOHHBIX CUCTEM YIIPABJICHHS TEXHOJIOTMICCKIMHU
nporeccamMu

IIK-2: Cnioco6eH BBINMOJIHATH MPOEKTHBIE PA0OTHI 10 CO3IaAHUI0, MOAU(PUKAIMN (MHTETPUPOBAHUIO POTPAMMHBIX
Moay.eii) u conpoBoxaenuto UC, popmynuposBats TpedoBanus k UC

3HaTh:

ITK-2-31 uapopMannoHHOE 0becieYeHUE M MPUHIHUIIBI TOCTPOSHUS HH(POPMAIIMOHHBIX CHCTEM YIPABJICHUS TEXHOIOTHYSCKAMHU
poreccamMu

OIIK-7: Crioco0eH BHIOUPATH U NPUMEHATH METOAUKHU NMPOEKTHPOBAHNUS U aKTyaJIbHbIe HHCTPYMEHTAJIbHbIE CPEICTBA,
NPOEKTUPOBATHL U Pa3padaTbiBaTh AJITOPHTMbI H IPOIPAMMBI, IPUTOJHbIE /15 IPAKTHYECKOr0 NIPUMEHEHH

Ymerb:

OIIK-7-Y1 ucnonp30BaTh METO/IbI CHCTEMHOT'O MOJICIIMPOBAHUS TEXHOJIOTUYECKUX MTPOLIECCOB

ITIK-2: Cnioco0eH BBINOJHATD NPOEKTHbIE PA0OTHI N0 CO31aHUI0, MOAU(PUKAMH (MHTETPUPOBAHMIO IPOIPAMMHBIX
Mopayaeii) u conposo:aenuro UC, popmymupoBath TpeboBanus k UC

YMmerb:

TIK-2-Y1 ucnonbs30BaTh METOIbI CHCTEMHOT'O MOJICTTMPOBAHMS TEXHOJIOTHUECKUX MPOILIECCOB

Baagern:

[IK-2-B1 coBpeMeHHBIMH KOMIBIOTEPHBIMU METOAAMH MaTEMaTHIECKOT0 MOJAETHPOBAHUS TEXHOIOTHUECKUX POLECCOB

4. CTPYKTYPA U COJAEP)KAHUE

Kox Haumenopanue pasnenos u | Cemecrp | Yacos | @opmupyemsblie | Juteparypa | IlpumedaHue KM Beinosan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypc HHIUKATOPBI H 3L sieMble
KOMIIeTeH it pecypcbl padoThI




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

1.1

Jucneruepckoe ynpapieHue.
KomrioHeHTEI crcTeM
KOHTPOJISI U YIPaBIICHHS.
Hcnionb3oBanue
KOHTpPOJUIEPOB MpHU
noctpoennu CAY. ACY TII
U JMCTIETYEPCKOE
ynpasienue. KoMroHeHTbI
CHCTEM KOHTPOJIS U
YIIPaBICHUS U UX
HazHaueHue. PazpaboTka
MIPHUKIIATHOTO POTPAMMHOTO
obecneuenus CKY.
OTKpBITOCTh CUCTEM.
TexHHYECKHE, CTONMOCTHBIC
Y 9KCIUTyaTalllOHHbBIE
xapakTepucTuku. /Jlex/

I1K-2-31 IIK-2-
V1IIK-2-Bl

J1.2
JI1.3J12.1
J12.2J12.3

0103023354

1.2

CaMocCTOATEIbHOE U3yIEHHE
y4eOHOTO MaTepHai B
a5ekTpoHHOM Kypce: ACYTII
npu npumenernu SCADA-
cucreM. Haznauenne SCADA
-cucteM. CocTaB u
MpeabsBisieMble TpeOOBaHMUS
k SCADA-cucremam.
WHcTannsus 1 HacTpoika
SCADA-cuctem. O630p
3apy6exsbeix SCADA-
cuctem. /Cp/

28

OIIK-7-31
OIIK-7-Y1

1.2
JI1.3J12.1
J12.2J12.3

010223354

13

3nakomMcTBO co SCADA-
cHCTeMaMH. AHAIN3
oTKpHITEIX SCADA-
cucrtem. /TIp/

I1K-2-31 TIK-2-
V1IIK-2-Bl

J1.2
JI1.3J12.1
J12.2J12.3

013023334

14

OCHOBHBIE JTaIlbl
MPOEKTHPOBAHUS U
peann3ayu CUCTEM
aBTOMAaTHUYECKOTO
ynpasienus B SCADA-
cucreme. IIpuHnune!
MoCTpoeHust npoekra. /J1ad/

JI1.2J11.3
JI1.4J12.1
2.2
JI2.3]13.2
3105203354

Pasgen 2.
IIporpammupyembie
JIOTHYeCKHe KOHTPOJLIepbl

2.1

Hasnauenne u GpyHKINH
MPOrPaMMHUPYEMBIX
JIOTUYECKHX KOHTPOJLIEPOB.
Tumnsl, ycTpolcTBO U
xapaxrepucruxu IIJIK.
[IporpammMupoBanue
KoHTpoJutepoB Opranusanus
B3aUMOJIEUCTBUS C
KOHTpoOJUIepaMu. AnmaparHas
peanu3alnus CBA3HU C
ycTpoiicTBaMu
BBOJIa/BEIBO/Ia. OCOOEHHOCTH
HOCTPOEHHUS
KOMMYHHKAI[HIOHHOTO
MPOrPaMMHOTO
obecnieuenust. /Jlex/

TIK-2-31 IIK-2-
V1IIK-2-Bl

J1.2
JI1.3J12.1
J12.2J12.3

01020354




2.2 CamocTosTensHOe U3yUeHUe 26 1.2
y4eOHOTr0 MaTepuaa B JI1.3J12.1
3JIEKTPOHHOM Kypce: JI2.2J12.3
Crpyxkrypa ITJIK. Crannapt 2.4
IEC 1131-3 212233524
nporpammupoBanus TIJIK.

SI3pIKOBBIE CpenCcTBa
nporpammuposanus I1VIK,
cdepbl UX TPUMEHEHHS,
BO3MOXHOCTH,
MPEUMYILECTBA,
HenoctaTku. /Cp/

2.3 KommyHuKamoHHb1e 2 JI1.2
Bo3MoxHOCTH B Citect. JI1.3J12.1
CpaBHeHne JI2.2J12.3
KOMMYHUKAITUOHHBIX 2.4
BO3MOXKHOCTEMN. Britaua 9215253 D4
3a/laHui AJ1s1 KypCOBO
pa6ortsr. /TIp/

2.4 Cepaepbl BBOJa/BBIBOJA B 2 TIK-2-31 TIK-2- JI1.2 J11.3
InTouch. [Toaxmrouenue V1 IIK-2-B1 JI11.4J12.1
y3nos Citect. /J1a6/ 2.2

JI2.3J13.2
212233524
Pazpgen 3.
DYHKIHOHAJILHbIE
xapakrepuctuku SCADA-
cucremM

3.1 I'paduueckuit uarepdeiic 3 J1.2
SCADA-cucrtem. JI1.3J12.1
I'padpmaeckne cpencTaa J12.2J12.3
SCADA-cuctem. 21223334
Huctpymentapuit. OOBEKTHI
U MX CBOMCTBa. AllapMbl U
coObitust B SCADA-
cucremax. Tpenasl B SCADA
-cucremMax. BerpoeHHble
SI3BIKU TIPOTPaMMHPOBAHHSL.
basel nansbix. BerpoenHsie
dynkuu. Kinuent-

CepBEPHBIC TEXHOJIOTHH.
basbl jaHHbBIX B
IIPOMBIILIJIEHHOHN
aBTOMaTH3auuu. basbl
JTAHHBIX PeabHOTO
BpemeHH. /JIex/

3.2 CaMocTOATeNIbHOE U3yIeHHE 66 TIK-2-31 TIK-2- J1.2
y4eOHOTro MaTepuaa B VY1 IIK-2-B1 JI1.3J12.1
3JIEKTPOHHOM Kypce: J2.2
CpaBHeHue rpaduuecKux JI2.3713.1
cpencts. Turbl anapMoB 1 JI3.3
coOsrTnit. [IpropuTeTs 010222354

anapmoB. ['pynmsl anapmos.
BriBog nnpopmanuu 06
anapMax.
Kon¢wurypupopanue
CTaHJAPTHOU CUCTEMBI
anapMoB. ApXMBUpPOBaHHE
(peructparus) 3HaUCHUI
nepeMeHHOH. OToOpaxeHwe
TpeHaoB. OTnuyus
MO/ICKCTEM OTOOpaXXEHUS 1
apxuBuposanus B InTouch n
Citect. Kputepuu oneHku
BJI. Beimonnenue xkypcoBoit
pa6oter. /Cp/




33 Bcerpoennsie gyrkimuy. THrsl 4 2 J1.2
ckpunroB InTouch. /TIp/ JI1.3J12.1
J12.27J12.3
2.4
21323354

34 BcerpoeHHblii 361K 4 2 TIK-2-31 TIK-2- | JI1.2 JI1.3
nporpammupoanus Cicode V¥1IIK-2-Bl JI1.4J12.1
cucremsl Citect. Komausl, JI2.2 J12.3
BBIpOKEHUS U HYHKIHH J12.4J13.2
Cicode. /J1a6/ 21323354
Paznen 4. MES u ERP
CUCTEMbI

4.1 MES u ERP cucremsl. 4 3 MK-2-31 TIK-2- | JI1.1 JI1.2
ACTIEKTHI yIpaBieHYECKON V1IIK-2-Bl JI1.3J12.1
JIeSITEIIbHOCTH TPEITPHUSITHIA. JI2.2J12.3
Mogenu ynpasieHus 01022354
OpeANpUITUL.

TeppuropuaibHO-
pacmpeneneHHast CTPyKTypa
ERP cuctem. AnnapatHo-
IporpaMMHbIE TIAT(HOPMBI U
CVYB/. /JIex/

4.2 ITonroroBka k 3amure 4 23 JI1.1JI1.2
KypcOBOH pabOTEHI. JI1.3J12.1
IMoaroroBka k sx3ameny. /Cp/ 2.2

J12.3J13.1
J3.3
01323334

43 ERP-cucremsl: Ha3HAUEHHUE, 4 2 TIK-2-31 TIK-2- JI1.1 J11.2
(HYHKITUH, TPUMEPBI V1 IIK-2-B1 JI1.3J12.1
peanmusarmu. /TIp/ J12.2J12.3

01323334

4.4 MES-cucteMbl: Ha3HAUCHHE, 4 2 JI1.1 JI1.2
(yHKLIUH, TPUMEPHI J1.3
peanu3arnuu. /J1a6/ JI1.4712.1

2.2
J12.3713.2
21323354

4.5 [IpoBenenue 4 9 [MK-2-31 TIK-2-
sK3aMeHa /JK3aMeH/ VI1TK-2-Bl | 212233 34
Pasnea 5. IloaroroBka k
KOHTPOJbHBIM
MEpPONpUATHAM 1
BBINOJIHSEMBIM padoTam

5.1 O0beM yacoB 4 0
CaMOCTOSATETbHON paboThI HA
noarotoBky k KM /Cp/

5.2 OO0beM yacoB 4 0
CaMOCTOSATEIbHON paboTH Ha
noarotoBky k BP /Cp/

5. ®OHJ OIIEHOYHBIX MATEPHUAJIOB




5.1. Bonnpocsl 11 caMOCTOATEIbHOM NMOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLleHKOi)

Bompocs! k sx3ameny (ITK-2-31, TTIK-2-Y 1,0I1K-8-31, OIIK-8-Y 1, OIIK-9-31, OIIK-9-Y1):

L. Jlucnerdepckoe yrnpapIeHHeE.

2. KoMITOHEHTBI CHCTEM KOHTPOJIS U YIIPaBICHHS.

3. Hcnonb3oBanue KOHTpoIepoB npu nocrtpoeHun CAY.

4. ACY TII u gucneTuepckoe yrpaBJeHHeE.

5. KoMIOHEHTBI CUCTEM KOHTPOJIS U YINpPABIEHUS U UX Ha3HAUEHHUE.

6. Paspabotka npukiagHoro nporpamMmmuaoro obecrnedenust CKY.

7. OTKPBITOCTH CHUCTEM.

8. TexHudeckue, CTOMMOCTHBIE U KCILTyaTallUOHHBIE XapaKTEPUCTUKH.

9. ACVYTII npu npumenenun SCADA-cucrem.

10. Hasnauenne SCADA-cucrem.

1. CocraB u npenbsasisemble TpeboBanust k SCADA-cuctemam.

12. Wucrannsus u Hactpoiika SCADA-cuctem.

13. 3apyoexnbie SCADA-cHCTEMEI.

14. OCHOBHBIE 3Talbl MIPOSKTUPOBAHUS U pealn3allii CUCTEM aBToMaTHueckoro ympasieHus B SCADA-cucreme.
15. [IpyHOUIIBI TOCTPOEHUS MIPOEKTA.

16. Hasnavenne u GyHKIMH MPOTrpaMMHUpPYEMBIX JIOTHUYECKHX KOHTPOJUICPOB.
17. Tunsl, ycrpolictBo u xapakrepuctuku ITJIK.

18. [IporpamMMupoBaHue KOHTPOJIJIEPOB.

19. OpraHu3anus B3aMMOACHCTBUS ¢ KOHTPOJIJIEpAMHU.

20. AnrapaTHas peanm3amnys CBA3W C YCTPOWCTBaMH BBOJA/BBIBOAA.

21. Oco6eHHOCTH MOCTPOCHUSI KOMMYHHKAIIIOHHOTO IIPOTPaMMHOTO OOecTieueHusl.
22. Crpyktypa IIJIK

23. Cranpapr IEC 1131-3 nporpammupoBanus ITJIK.

24. SI3p1KOBEIE cpercTBa mporpammuposanus [1JIK, cdeps! nx npruMeHeHHs, BO3MOXKHOCTH, IPEUMYIIECTBA, HEJOCTATKH.
25. I'paduueckuii unarepdetic SCADA-cucrem.

26. I'paduueckue cpencrsa SCADA-cuctem

27. HuctpymenTapuii. OOBEKTH U X CBOWCTBA.

28. Anapwmbl u coObiTist B SCADA-cucremax.

29. Tpennsr B SCADA-cucremax.

30. BerpoeHHble S3bIKM TPOrPaMMUPOBAHUSL.

31. Bcerpoennsre GyHKIHH.

32. KnueHT-cepBepHble TEXHOJIOTHH.

33. ba3pl JaHHBIX B MPOMBIILIEHHOH aBTOMATH3AIUH.

34. ba3bl TaHHBIX peaJlbHOIO BPEMEHU.

35. MES u ERP cucremsl.

36. ACHEKTB! YIpaBIE€HUECKOH NESITENbHOCTH MPEANPUATHH.

37. Mogenu ynpaBiaeHUs NPENIPUSTHH.

38. TeppuropuanbHo-pacnpeenentas ctpykrypa ERP cuctem.

39. ArnmnapaTtHo-niporpammusle iatgopmsel 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 kypcoBoii paboTsl: «Pa3paboTka MpoexTa aBTOMaTH3aNH 33JaHHOTO TEXHOJIOTHYECKOT0 MPOLecca C UCHOIb30BaHUEM
MPOrpaMMHO-TEXHHYECKNX KOMIIIEKCOB Ha MUKPOIIporieccopHOi ocHoBe ynpasnenus» (ITK-2-B1, OIIK-8-B1, OITK-9-B1).
Lenpro KypcoBoil pabOTHI ABIAETCSA 3aKpEIICHIE TEOPETUIECKUX U MIPAKTUIECKUX 3HAHUH 110 aBTOMATH3ALUH TEXHOIOTHIECKUX
HPOLIECCOB ¥ POU3BOJICTB U (JOPMUPOBAHUIO YMEHHUH 110 MPOSKTUPOBAHUIO CHCTEM aBTOMATH3AINH TEXHOJIOTHYECKHX TPOLIECCOB.
VicxomHbIe TaHHBIE 3a1aI0TCS B BHIEC KOHKPETHOTO TEXHOJIOTHIECKOTO MpoIiecca, KOTOPHIH HE0OX0IMMO peann3oBaTh B
UHTErpupoBaHHOM cpene pa3padborku SCADA Trace Mode.

IIpumepHBIii TepeyeHb TEXHOJIOTMYECKUX ITPOLIECCOB:

1) aBTOMAaTH3alLHs Mpolecca MOJYYEHUE CMECH C OMPEACNEHHON KOHIEHTpalueH KOMIOHEHTa;
2) ABTOMATH3AIMS [IpoIlecca M3BICYEHHUS TBEPION (as3pl U3 KUIKOCTH B OTCTOHHHKAX;

3) aBTOMATH3ALU IIpoLecca HEeHTPU(PYTUPOBAHHUS;

4) aBTOMAaTH3aLus Impolecca GUIbTPOBaHUSA KUAKOCTEH;

5) aBTOMATH3allHUs Iporecca (GprIbTPOBaHHS Ta30B;

6) aBTOMATH3aLUs Iponecca (BpIakHOM OYMCTKH Ta30B;

7) aBTOMAaTHU3alMsl MPoLlecca OYMCTKHU ra30oB 3JIEKTPUUECKOMN ITyroi;

8) aBTOMAaTH3allUs MpoLiecca HarpeBa MpoayKTa;

9) ABTOMATH3AIMs IIpollecca HarpeBa MpoayKTa B TPYO9aToH Iedn;

10) aBTOMaTHU3aLUs IIPOLIECCa BAKyyMHOM BBIIAPKU;

11) aBTOMAaTH3alUs Mpoliecca KPUCTAIN3AlMU pa30aBIeHHOTO MPOAYKTa;

12) ABTOMATH3ALM [IPOIlEcca PETYIHPOBAHASA Pacxoa MPOAYKTa ¢ KOPPEKIHEll 10 COCTaBy IIENEBBIX MPOIYKTOB;
13) aBTOMATH3ALM [IpoLiecca PEryIHpPOBaHUS COCTaBa abcopOeHTa B KOJOHHE,

14) aBTOMaTH3alus Ipolecca aacopoIuu;

15) aBTOMAaTH3alHs Mpoliecca CYIIKH BIaKHOTO MaTepuana.

J11s1 BEITTONTHEHHS KypCOBOH paboThI 0(OopMIIIETCS pacueTHO-TIOSICHUTENBHAS 3aITUCKa, KOTOPAsk COIEPIKUT CIIETYIOIIHe
CTPYKTYPHBIE 2JIEMEHTHI:

TUTYyABHBIN JTUCT;

3amanue;

Conepxanue;

Beenenue;

Onucanue MPUHATBHIX TEXHOJIOIMYECKUX MPOLECCOB;

Omnmcanne pa3pabOTaHHONH MHEMOCXeMBI TexHosrormdeckoro mporecca B SCADA Trace Mode;
Omnucanue pa3pabOTaHHBIX aJTOPUTMOB yIIpaBieHHs u nporpamm mis ITJIK;

Omnucanue pa3pabOTaHHBIX TPCHAOB U OTYETOB;

9. 3aKII0YCHHC;

10. CHuCcOoK UCIONB30BaHHBIX UCTOUHUKOB.

11. Ipunoxenus (mpu HEOOXOAUMOCTH).

O06beM pacueTHO-TIOSACHUTENBHOM 3aMCKU KypcoBOil paboTsl — 30-35 cTp.

PN WD =

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

DopMoii MPOMEKYTOUHOH ATTECTALIMH MO TUCLMILTHHE SBISIETCS SK3aMEH.
Hwmxe npencrasnen obpaser Ouiera Ui dK3aMeHa, POBOJIUMOTO B YCTHOH opme.

MUHUCTEPCTBO HAYKH Y BBICILIET'O OBPA3SOBAHM ST POCCUMCKOM ®EJIEPALIMNA
<De;1€panLHoe TOCyAapCTBECHHOC aBTOHOMHOC 06paSOBaT€J‘IBHOG YUIpCKACHHUC BBICIICTO 06p2130BaHI/I$I
HAITMOHAJIBbHBIN UCCJIEJJOBATEJIbLCKUM TEXHOJIOTUYECKU YHUBEPCUTET
«MHUCuCy»

HOBOTPOULIKUN OUITNAIT

Kacenpa 31ekTpoIHEPreTHKH U 3MEKTPOTEXHUKU
BUJIET K DK3AMEHY Ne 0
Jucunmuinna: «IIpoextupoBanue cucteM SCADA»
Hamnpagsnenue: 09.03.03 «[IpuknamHas nHpopMaTHKA

®dopma o0ydeHwUsT: OuHas
®dopma MpOBEACHHS K3aMCHA: YCTHAS

1. OcCHOBHBIE 3Talbl IPOEKTUPOBAHUS U PEANU3ALUU CUCTEM aBTOMaTtudeckoro ymnpasieHus B SCADA-cucteme.
2. S3pikoBBIE cpencTBa nporpammupoBanus [TJIK, cdepsl ux npumeHeHus, BO3MOXKHOCTH, IPEUMYILECTBA, HEAOCTATKH.

CocTaBui JOLEHT: P.E. Maxupuna

3aB. kadenpoii Jud: P.E. Maxupuna

«01» centst6ps 2020 .




JluctannonHo 3kx3aMeH nposojgutcs B LMS Canvas. Ox3ameHannoHHbIH TecT cofepkut 30 3ananuit. Ha pemmenue orsoxurcs 30
MHHYT. Pa3penieHHble HOMBITKY - ABE. 3aUMTHIBACTCS HAMITYIINHA pPe3yIbTar.

O6pa3zen 3agannii 17151 SK3aMeHa, TPOBOANMOro AucTannnonHo B LMS Canvas:

1. Yto oTHOCUTCS K QYHKIIHOHATBLHBIM BO3MOXKHOCTSIM SCADA-cuctem?

a) MacITabupyeMoCTh 3a1a4

6) cOop nepBUYHON HH(OPMAIMHU O MapaMeTpax TEXHOJIOTHUECKOTo mpolecca
B) CHHXPOHH3ALHU 33a]1a4 [0 BHEIIHUM COOBITHSM

T') OpraHu3anys HHPOPMAIHK B BUIE MHEMOCXEM

1) XpaHeHne nHdpopManun

2. Ha uyto opuenTHpoBaHO nporpammuoe obecrniedcane SCADA?

a) OIMCaHNe 0O BEKTHO-OPHEHTHPOBAHHBIX MOJIEIICH

6) obecrieuenue nHTEpheiica MKy AUCTIETIEPOM U CUCTEMOH yIpaBICHUS
B) OIMCAaHUE CTPYKTYPHBIX MOJENIeH

3. IIporpaMmupyemble JIOTHIECKHEe KOHTPOJUICPH! HHKHETO YPOBHS BEITIONHAIOT (GyHKIHMN:
a) yIpaBlieHHEe UCTIOIHUTEILHBIMH MEXaHU3MaMH1

6) obpaboTka MH(pOPMALMHK O apaMeTpax TEXHOJIOTHYECKOTo Iporecca

B) PEIICHHE 331a4 aBTOMAaTHIECKOTO JIOTHUECKOTO YIPABICHUS

T') CHHXPOHM3AINH pabOThI IIOACHCTEM

1) cOop MH(OPMALINK O ITapaMeTpax TEXHOJIIOTHYECKOro Mpolecca

4. Kakue 3Tansl BKIIOYAET CUCTEMA KOHTPOJIS U YIIpaBleHUs?

a) pa3paboTKa apXUTEKTYPbl CUCTEMbI aBTOMaTH3aLuU

0) cozaaHue MPUKIAJHOW CHCTEMBI YIPABICHUS ISl KXKI0T0 y371a

B) OTJIAJKa MPUKJIQJHON IPOTPaMMEI B PEKIME SMYIIINT

r) hopManu3anus MOCTAHOBKH 3a/1a4H 1) HOAEPIKKA PEalbHOr0 PEXKIMa BPEMEHU

5. B kakux KOHTpOJUIepax MpH SKCIUTyaTallny H3MCHEHMAM MOJIe)KAT JIUIIE ITapaMeTphl IIPOrPaMMEL, a He caMma IporpaMma
a) CTIeIUaNIn3UPOBaHHBIE KOHTPOIIJIEPHI

0) KOMaHIHO-aNnapaTHbIe KOHTPOJUIEPHI

B) YHUBEPCAIbHBIC KOHTPOJLIEPHI

T) IPOrpaMMHPYEMBIE JIOTHUECKHE KOHTPOILIEPHI

6. Kakue 3amaun pemaer MES — cucrema

a) VYnpasieHue onepaTuBHbIM POU3BOACTBOM
0) YnpasneHue pecypcamu
B) HNndopmanmonnoe obecreueHue

7. ®ynkuun PDM cucrem

a) YmupaBieHue TaHHBIMHA 00 U3JEITUU
0) Pa3paboTka KOHCTPYKTOPCKOW JOKyMEHTAIIMH
B) Pa3paboTka TeXHOIOTHIECKOH JOKyMEHTAIIMH

8. IIporpaMMHBbIe CHCTEMBI YIPaBICHUSI OCHOBHBIMH (hOHIAMU, TEXHUYECKUM OOCITY>KUBAHHEM U PEMOHTAMU SBISIETCA CUCTEMBI
KJacca

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

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

a) CHCTEMBI YIPABJICHUS LENOYKaMH IOCTaBOK

0) CHCTEMBI INIAaHNUPOBAHMS W YIIPABICHUS HPENPUSTHEM

B) CHCTeMa Ul HEIOCPEICTBEHHOTO IPOrPaMMHOTO YIPAaBICHUS TEXHOJOTHYECKHM 000pyIOBaHHUEM

T) CHCTEMBI ATl BRIMOIHEHUS JUcHeTdepckux (yHKuuil u paspaborku 1O mis BCTpoeHHOTO 000pyHOBaHUSL
10. B kakom paznene I13 obocHoBbiBaetTcst Beioop CYB/] 1 SCADA-cucTem

a) Ommucanne TII

0) Pazpabotka apxurextypsl AC

B) Bri6op xommonento ACY TII

T) Pazpabotka cxem ACY TII

1) Pa3paboTka HH(MOPMAIIMOHHOTO O0eCTIeUeHUs

11. ®yHxuuu pezepBupoBaHus KaHanoB nepenaun AaHHbIX B ACY TII BBIIOIHAIOT:
a) JIOKaJIbHbIE KOHTPOJIIEPHI HIDKHETO YPOBHSA
0) UHTEIEKTYyaJ IbHbIE KOHTPOJIIEPHI




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)
0)
B)
r)

22
a)
6)
B)

23
a)
6)
B)

24
a)
6)
B)

OTIEPaTOPCKHE CTAHIUH

. Kpurepusamu ynpasnenus ACYTII sBnsrorcs:
TEXHUKO-YKOHOMHUYECCKHE TTOKA3aTeIH.
MOHTaXHO-TEXHUYECKHE TOKa3aTelu.
TEXHUYECKUE MOKa3aTeNu.

. OCHOBHOI IPOrpaMMOM BEPXHETO YPOBHSI CIIY’KaT:
naketsl SCADA
naket Profu bus
HART npotokon

. Yrto ob6pazyer ACYTII coBmectHo ¢ TOY:
TEXHOJIOTUUECKUH TIporecc
TEXHUKO-9KOHOMHUYECKUI II0Ka3aTellb
MPOrpPaMMHO-TEXHHUYECKUH KOMIIIEKC

. ACY Ha3pIBaIoT:
MAaIIMHHOM CUCTEMOM
YeJIOBEKO-MAaIIMHHOM CUCTEMOI
arnmapaTHON MalIMHON

. Ctpyktypa coBpemenHbIx SCADA cucrem
Bxutodaer MOysib HPOSKTUPOBAHUS U YIIPABICHUS
Bxirouaer Momyns yrpaBieHHS
Bxirouaer MOIyllb IPOEKTHPOBAHUS

. SCADA (Supervisory Control and Data Acquisition) cucTeMsl, 3TO:
CHCTEMBI JIJIsI BBITIOJIHEHHUS TUCTICTIePCKUX GYHKIUE 1 pa3pabotku 1O mis BCTPOSHHOTO 000pYyIOBaHUS
CHCTEMbI YIPABICHUS IIEHOYKAMH MOCTABOK
CHCTEMBI [IAHUPOBAHKS M YIIPABICHHS MPEINPUITHEM
CHCTEMa YIIPABJICHHs B3aWMOOTHOIICHUSIMU C 3aKa3YHKAMH

. OcnoBnoe HaszHauenus SCADA-cucteM —
cOOp JAaHHBIX, BU3yATU3aIUsI TEXHOJIOTHIECKOTO MpoIiecca, CyNepBU30PHOE YIPaBICHUE
pa3paboTKa, OTianKa M 3arpy3Ka Mporpamm JJisi TIPOMBIIUICHHBIX KOHTPOJIIEPOB
pa3paboTka MpoeKTa aBTOMATH3alMK TEXHOJIOTHIECKOTO IMpolecca

. OcHoBHbIe 3a1auu crangapta OPC
ITporpamMHOe obecrieueHnEe CHCTEM BEPXHETO yPOBHS
I10 B3aumopeiicteust SCADA u PLC
IIporpammHuoe obecnieuenrie MES cuctem

. Cucrema SCADA sBnseTcs METOA0M aBTOMaTH3UPOBAHHOTO yIPaBICHUS:
CHCTEMaMH PEILHOTO BPEMEHH

JTUHAMHYCCKAMHA CHCTEMaMHU

TEXHOJIOTMYECKUMH IIPOIECCaMU

CTaTM4ECKUMH IpOLecCaMu

. [IporpaMMupOBaHKE MPOMBIILICHHBIX KOHTPOJLICPOB MPOM3BOAUTCS C IOMOIIBIO
SoftLogic-cuctem
SCADA - cuctem
DCS
MES

. SBnsiercs mu SCADA-cucrema cucremamu kiacca MMI (HMI)?
besycnoBHO sBisIeTcs
besycnoBHO He sBisercs
SIBnsiercs B 3aBUCUMOCTH OT Habopa QyHKIuH, peanu3oBaHHbiXx B SCADA-cucreme

. [Iporpammuoe obecnieuenne, peanusytomee crangapt OPC (OLE for Process Control) ucronb3yercsi B OCHOBHOM B
IIPOMBIIIJIEHHBIX KOHTPOJIIEpax
SCADA-cucremax
O(i)I/ICHLIX TIPUIIOKCHUAX aIMUHUCTPATUBHOI'O YPOBHS YIPABJICHUSA TPOU3BOACTBOM

. Cucrema TRACE MODE no3Bosisier mporpaMMupoBaTh
JO0BIE MTPOMBIIIIICHHBIE KOHTPOJIIEPH M KOMITBIOTEPHI
MIPOMBIIIJICHHBIE KOHTPOJIIEPH I KOMITBIOTEPHI JIIOOOTO TUIA, HO TOJBKO M3 CHHCKA TOIIEPKIUBAEMOTO 000PYIOBAHMUS
ToJbKO PC-COBMECTUMBIC MPOMBIIUICHHBIC KOHTPOJUIEPHI U KOMITBIOTEPHI




25. SCADA-cucTeMoii He SIBIIIETCSI CHCTEMA

a) Genesis32

0) TRACE MODE

B) Ultralogic

26. NaTemrexTyanbHeIME (smart) ycrpoiictBamu B coctaBe ACYTII Ha3bIBaroT

a) HpOrpaMMHUpyeMble JIOTHYECKHE KOHTPOJUIEPHI, BBIMONHSIIOMNE (QYHKIMH KOHTPOJIS M PErYJIMPOBAHUS TEXHOIOTHUECKUX
napameTpoB

0) oreparopckue paboune cranuuy mon ymnpasieHueM SCADA-cuctem

B) M3MEpHUTENbHBIE MIPeoOpa3oBaTeN U UCIOIHUTEIbHBIE MEXaHU3Mbl C MUKPOIIPOLIECCOPHBIMU CHCTEMaMH 00paboTKU

JaHHBIX U YIIpaBJIC€HUA U NPOMBINUICHHBIMU CETCBBIMU




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

Kpurepuu oreHK1 OTBETOB Ha SK3aMeHE, IIPOBOJMMOM B YCTHOH (opme

Onenka «OTINYHO» CTaBUTCS, €CIH

- Ha TEOPETHYECKHE BOIPOCH! TaHbI Pa3BEPHYTHIC OTBETHI, IPH HEOOXOANMOCTH H3JI0KEH MaTeMaTHIecKui anmapaT ((opMyIIsL,
rpadWKH ¥ T.J.) IPUBEICHBI COOTBETCTBYIOIINE CXEMBI, TAOIHIIBI, PUCYHKH U T.J., IPABIJIBHO PEIICHA 3a/1a9a

- 00y4aroIuiicss XOpPOIIO OPUEHTUPYETCS B MaTepuae, BlaaeeT TEPMUHOIOTHEH, TPUBOIUT IPUMEPBI, 000CHOBBIBAET,
aHaJIM3UPYET, BHICKA3bIBAET CBOIO TOUKY 3PEHUS 110 aHAIN3UPYEMBIM SIBIEHUSIM M MPOLECCaM, IPABUIIBHO MPUMEHSET MOTy4eHHbIE
3HAHUS IPH PEIICHUH MPAKTUUECKUX 3a1a4. OTBEThI H3IaratoTcsi CBOOOJHO, YBEPEHHO €3 HCIIOIb30BaHHS JICTA YCTHOTO OIIpoca
OrmeHka «XOpOIIO» CTABUTCA, €CIIH

- Ha TEOPeTUYEeCKHEe BOIPOCH! JaHbI OTHbIE OTBETHI, HO UMeIa MECTO HETOUHOCTD B ONpPENeIeHHN KaKUX-T100 MOHATHH, ABIeHUN
U T.J. 3a/1a4a pelieHa.

- 00ydJaroIuiicss OpUEHTHPYETCS B MaTEpHaJIe XOPOIIIO, HO TOIyCKAaeT OMHUOKY pH (OPMYITHPOBKE, OMMCAHUH OTACIBHBIX
KaTeropuu

OrneHka «Y ZOBIETBOPUTENBHO» CTABUTCSI, €CIIN

- Ha TEOPETHYECKHE BOIPOCH! TaHbI OOIIHE HETIOTHBIE OTBETHI

- o0ydaromuiicst c1abo OpUEHTHPYETCA B MaTepralle, He MOXKET PeIIaTh 3a/1aui, He MOXKET IPUBECTH IIPHMeEp, HE MOXKET
aHaJIM3UPOBATh U OOOCHOBBLIBATH

Ouenka «HeynoBneTBOpUTENBHOY» CTaBUTCS, €CIN

- He pellleHa 3a/1a4a W IPaBIIBHBIN OTBET JaH HA OAWH BONPOC (JI00 HY HA OJWH)

- o0ydaromuiics B MaTepuase AUCUUILTHHBI IPAKTUIECKH HE OPHEHTUPYETCS, T.€. HE MOXKET JaTh JaXke OOIUX CBEISHUH 1Mo
BOIIPOCY.

Kpurepuu orieHK1 0TBETOB Ha SK3aMEHE, IPOBOJUMOM B JUCTaHIMOHHOHN popme B LMS Canvas
90 < Ilpouent BepHbIX 0TBETOB < 100 - OTIIMYHO

75 < IIpoueHT BepHBIX O0TBETOB < 90 - XOpoOI1I0

60 < IIpoueHT BEpHBIX OTBETOB < 75 — yOBIETBOPUTEILHO

Kputepun onieHKH BBIIOIHEHHS KYPCOBOH pabOThI:

. Teopermueckne cBeJCHUS N3IOKEHBI B IOCTATOYHOM 00BbeMe, YeTKO M MOCIIeIOBATEIEHO

. Ucrionp30BaHbl BRIBOJBI (IIO3UIIMH, MHEHHS U Ip.) H3BECTHBIX YUEHBIX, IpodeccnoHamoB

. IlpuBeneHO onycaHye MPUHITHIX TEXHOIOTMYECKUX MPOLIECCOB.

. Ilpueneno onucanne paspaboTaHHONH MHEMOCXEMBI TexHorormdeckoro mnporecca B SCADA Trace Mode
. IlpuBeneHo onucanne pa3pabOTaHHBIX AITOPUTMOB YIIpaBiIeHu U mporpamm st [TJIK

. IlpuBeneHo onucanue pa3pabOTaHHBIX TPEHIOB U OTUETOB

. TexcT HanucaH rpaMOTHO, CTUIIMCTUYECKH BBIAEPKAH

. Tekct ohopMIteH B COOTBETCTBHH C TPEOOBAHUSIMH

O 002N L KN —

Pabora olieHnBaeTcs Ha OTJIIMYHO, ECIU:

TEOPETHIECKHE CBEACHHS M3JI0KEHBI B JOCTATOYHOM 00BEME, YETKO U ITOCIIEI0BATEIIFHO, HCIIOJIH30BaHbI BEIBOBI (TIO3UIIHH,
MHEHHS U JIp.) U3BECTHBIX yYEHBIX, IPO(ECCHOHANIOB, IPHBOIATCSA COOCTBEHHBIE CYXKICHUS U BEIBOJIBI, IMEIOTCS IPUMEPEI, TAI0TCS
CCBIJIKHM HA HCTOYHHUKH, TEKCT HAITMCaH IPaMOTHO, CTHJIMCTHYECKU BhIZIEPKaH U 0QOPMIICH B COOTBETCTBUH C TPEOOBAHUSIMH.
Onmcanue Bce pa3enoB paboThI IPUBEACHO BEPHO, B IIOJTHOM 00beMe, AaHbI TIOSICHEHHS M PUCYHKH.

B 1ieiom o paborte: paccTaBiIeHbI CCHUTKM HAa HCTOYHHKH, TEKCT HAITMCAaH IPaMOTHO, CTIJICTHYECKH BBIIEp)KaH, 0(hOpMIIEH B
COOTBETCTBHH C TPEOOBaHUSIMH.

BeimonHeHne paboThl OLIEHUBAETCsl KAK XOPOLIIee, eCII OHa COOTBETCTBYET BCEM KPUTEPHSIM, IEPEUNCICHHBIM BBIIIE, HO B paboTe
OTCYTCTBYIOT COOCTBEHHBIC BEIBOJIBI IO TeMaTHKE paboThl. B paboTe ommcaHbl Bee pasaessl padoThl, HO HEKOTOPHIE U3 HUX
OITHCAHBI KPAaTKO, IPUCYTCTBYIOT HETOYHOCTH, OTCYTCTBYIOT ITOSICHEHHS ¥ PUCYHKH.

B 1ientoMm 1o pabote: paccraBieHbl CChIJIKM HA HCTOYHUKH, TEKCT HAITMCaH IPaMOTHO, CTHIIMCTHYECKHU BbIJEpKaH, 0(OpMIICH B
COOTBETCTBUH C TPEOOBAHHAMH.

BermonHenne paboTH! OIIEHUBACTCS KaK YIOBIETBOPUTEIIHLHOE, €CITH OHA COOTBETCTBYET BCEM KPUTEPHSAM, IEPEUUCIICHHBIM BEIIIE,
HO B pab0OTe OTCYTCTBYIOT COOCTBEHHBIC BBIBOJIBI IT0 TeMaTHKE paboTsl. OTCYTCTBYET ONMCAaHKE OJHOTO MIIM HECKOJIBKUX Pa3ieNioB
PaboThI, OTCYTCTBYIOT MOSICHEHUS U PUCYHKH.

Ecnu pabota nomyriena o 3alUThI C OLEHKOH «OTJIMYHO», B IIPOLIECCE 3aLIUTHI CTYICHT XOPOIIIO BIaJeeT MaTepHaIoM, He
HCTIONB3YET IIPH 3TOM OTIOPHBIX KOHCIIEKTOB H T.1., C JISTKOCTHIO OTBEUAET Ha JIF000H BOMPOC 10 KypcoBOif paboTe, TO B 3TOM
cllyyae CTYJCHTY 3a BBIIIOJIHEHUE KYPCOBOW pabOThI CTAaBUTCS OLIEHKA «OTIMYHO», KOTOpAsk M MPOCTABISETCS B 3a4ETHYIO KHIDKKY
B BEZIOMOCTb.

B mporiecce 3amuTh OIIEHKA TOBBIIIATECS HE MOXKET, T.€. €CIIH CTYACHT JOIYIICH JI0 3aIIUTHI C OIEHKOH «XOPOII0Y», OTINIHOY» OH
yXe B TI000M cIydae He CMOXKET MOIY4YHTh, & BOT «yIOBICTBOPHTEIFHO)» MOXKET — €CIIU IIPH 3aIUTE BO3HUKAIOT ONPEACICHHbIC
TPYZHOCTH C OPHEHTaIell B MaTepHale, OTBETaM1 Ha BOIIPOCHI 110 KYpCOBOH paboTe.

Ecnu cTyneHT coBepIeHHO He BIIaJeeT MaTepHaIoM KypCOBOH paOOThI, TO TOIY4aeT «HEYIOBIECTBOPUTEIBLHON.

Ecnm paboTta He COOTBETCTBYET KPUTEPUSAM BBHIIOIHEHUS KYPCOBOIT pabOTHI, TO OIIEHIBACTCS HEYIOBIETBOPUTENBHO H 10 3aIUTHI
HE JIOIyCKaeTcsl.

6. YA EBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pekomenayemas JinTepaTypa

6.1.1. OcHoBHasl TUTepaTypa




ABTOpBI, COCTaBUTENHU

3arnaBue

Bubanoreka

M3parenscTBO, roa, 3i1. anpec

JI1.1 | AT. Cxuptnanze, IIpoexTrpoBaHue eAMHOTO Mocksa ; bepnun : Jupext-Menua, 2017,
A.B. CkBopio, J[.A. | uHpOPMALIUOHHOTO http://biblioclub.ru/index.php?
YMBIph MPOCTPAHCTBA BUPTYAJIbHBIX page=book&id=469047

MPEANPUITAN: YIeOHUK

JI1.2 | AutonoB B.®. Mertons! u cpencTsa Crasponons : CKOVY, 2016,
MPOCKTHPOBAHUS http://biblioclub.ru/index.php?
WHPOPMALMOHHBIX CUCTEM: page=book&id=458663
y4aeOHOe mocobue

JI1.3 | AB. I'epacumoB, 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 CHCTEMBI Tam60B : TaMOOBCKUIT roCyaapCTBEHHBIN
Tperbsikos, AH. MIPOEKTUPOBAHUA U texHudeckui yausepcuret (TI'TY),
ITyenunues ympasnerus: SCADA- 2015, http://biblioclub.ru/index.php?

CUCTEMBI: yaeOHOe ocobue page=book&id=444643
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENTU 3arnaBue Bubmmorexa M3parenscTBO, roa, 311. anpec

JI2.1 |3.P. Umaroga, FO.B. Metonomoruu 1 TEXHOJIOTHH Mockga : U3marensctBo «DuaTay, 2016,

Hnatos CHUCTEMHOTO MPOEKTUPOBAHUS http://biblioclub.ru/index.php?
MH(POPMALMOHHBIX CUCTEM: page=book&id=79551
y4eOHUK

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

nocobue

JI2.3 | FO.I1. AkynuHu4es, Teopust 1 TeXHUKa iepegaun Tomck : ToMckuil rocynapcTBEHHBIN
A.C. bepnrapar WHpOpPMAIUH: yIeOHOe YHHMBEPCHUTET CUCTEM YIPABICHUS U

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

JI12.4 | Censnkul B.B. Pemenue 3anau Taranpor : MznatensctBo IOxHOTrO

KOMITBIOTEPHOTO 3PEHUS: (denepanpHOTO YHUBEpCHUTETA, 2016,
yueOHOe mocodue http://biblioclub.ru/index.php?
page=book&id=493304
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENIN 3armaBue Bubmmnorexa W3parenscTBO, roa, 3i1. anpec
JI3.1 | A.C.l3maiinoBa Meroandeckue ykazaHus 110 H® HUTY «MHCuC», 2020,
BBINOJIHEHHUIO KYPCOBBIX paboT: www.nf.misis.ru
Meroandeckue yKa3aHus

JI3.2 | Hayuno- Jlabopatopusrii crena "TIJIK Yemsiounck, 2009,
IIPOU3BOJICTBEHHOE Siemens": Texumueckoe
MPEANIPUSITHE OIMHUCAHUE U METOJUYCCKUC
"VueOHast TEXHUKA- YKa3aHHs K BBIITOITHEHHIO
Ipogpu" nabopaTOpHBIX paboT

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

SCADA: Metoanveckue http://elibrary.misis.ru, www.nf.misis.ru

yKa3aHUs 10 HAITMCAHUIO

KypCOBOH pabOTEI

6.2. [lepeyennb pecypcoB HHGOPMALMOHHO-TEIEKOMMYHUKANMOHHOH ceTn « AHTepHET»
31 |Hayunas snexrponnas 6ubmmorexa eLIBRARY https://www.elibrary.ru/
72 |LMS Canvas https://Ims.misis.ru
D3 |H® HUTY MUCuC http://nf.misis.ru/
D4 | YauBepcuretckas 6ubmmoreka 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 cucrems! s ACY TIT
.2 |http://www.intuit.ru/ - Hartmonaneusiii OTkpeiTeiii YHUBepcuteT "MHTYUT"
n.3
N.4 |https://elbib.ru/ - Hay4nas snekTpoHHast OMOIHOTEKA




n.5 |http://www.tehlit.ru - bubarorexa HOpMaTUBHO-TEXHHYIECKOH JINTEPATYPHI

N.6 | http://www.it-daily.ru — HoBoctr poccuiickoro UT-psiaka

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS

OcBoeHUE AUCLUIUINHBI IPEATIONAraeT Kak MPpoBe/ICHIE TPAANIMOHHBIX ayUTOPHbIX 3aHATHH, TaK 1 pabOTY B 3JICKTPOHHOH
nHpopMamonHo-o0pasoBarenbHoi cpene HUTY «MUCuCy» (QMOC), yacThio KOTOPOH HEMOCPEICTBECHHO MPEAHA3HAYCHHON JIJISI
OCYIIECTBIICHHS 00Pa30BaTEILHOTO Mpolecca ABIIeTCs DISKTPOHHEIH 00pa3oBaTensHbIi pecype . OH moctymeH mo URL agpecy
https://Ims.misis.ru 1 MO3BOJSET UCTIONB30BATH CIIEHUATBLHBIA KOHTEHT U JIEMEHTHI DJIEKTPOHHOTO 00YYEHHsI U IUCTAaHIUOHHBIX
00pa30BaTENbHBIX TEXHOIOTHH. DIIEKTPOHHBIH KypC HCHOJIB3YETCs IPEUMYIIECTBEHHO JJIsI aCHHXPOHHOTO B3aUMOJCHCTBUS MEXITY
YJaCTHHKAaMH 00pa30BaTeIFHOTO Mporecca mocpeacTBoM cetn «HTepHeT».UT00B! 3¢ (EeKTHBHO NCIIOIH30BAaTh BO3MOKHOCTH
3JIEKTPOHHBIA KypC, 8 COOTBETCTBEHHO H YCIICITHO OCBOUTH JUCLHUIIIHHY, HYKHO!

1) 3aperucTpupoBaThcs Ha Kypc. [l 3TOro HyXHO NEPENTH MO CChUIKE ... JIOTMH ¥ Maponb COBNAaAaeT ¢ JOTMHOM U NMapoJeM OT
nuHoro kabunera HUTY MUCucC;

2)B pyOpuke «B Hadano» 03HAKOMUTBCS C COAEPHKAHUEM Kypca, BOIIPOCAMH JUISl CAMOCTOSITENIBHOM MOATOTOBKH, YCIOBUSMA
JIOMyCKa K aTTecTaluu, GopMoil MPOMEKYTOUHOM aTTeCTalluy (3a4eT/IK3aMeH), KpUTEPUSAMHU OLEHUBAHUS U JIp.;

3)B pyOpuke «Moyin», 3aX0/1s B COOTBETCTBYIOIIHE Pa3/Ieibl H3y4aTh yueOHbIC MaTepHallbl, pa3MEILCHHbIE ITperoaBareneM. B
T.4. TTOJH30BATHCS JTUTEPATYPOH, pEKOMEHIOBAHHON TIpeIojaBaTeeM, Iepexos 110 CCBUIKaM;

4)B pyOpuxe «bubdnnorexa» BO3MOXKHO MOIOUPATH IS BEINOIHEHHS TUCHMEHHBIX paboT (KOHTPOIbHBIE, JOMAIIHHE pabOoTHL,
KypCOBbIE pabOTHI/TIPOEKTHI) INTEpaTypy, pasmerieHuyio B 9bC HUTY «MUCuC;

5)B pyOpuKe «3amaHus Hy)KHO 03HAKOMHUTECS C COZIEpKaHMEM 3aJaHus K MICEMEHHOHN paboTe, CPOKaMH CHAYH, KPUTEPUSIMA
OLICHKH. B ycTaHOBIEHHBIE CPOKH BHIITOTHUTE PaOOTY(BI), TOATPY3HUTH 3/1€Ch )K€ JUIS MPOBEPKH. Y JOOHO Ha3bIBaTh (haiis paboThI
cnenyromuM o0pa3oM (HazBaHHe IpeaMeTa (CokpalieHHo), rpynmna, @O, nata aktyanusanuu (Ipy MOBTOPHOM Pa3MEIIECHHHN)).
Hanpumep, Oxonomuka Meanos M.M. BMT-19 20.04.2020. Ecnu paboTa Coaep»XUT PUCYHKH, (POPMYJIBI, TO C IEITBIO
coxpaHeHHs (popMaTHPOBAHMS €€ Hy)KHO NOATpYyXaTh B pdf popmare.

Paborta, moarpyxaemas i IPOBEPKH, HOJDKHA:

- coJiepKaTh BCE CTPYKTYPHBIE IIEMEHTBI: TUTYJbHBIN JIHCT, BBEICHUE, OCHOBHYIO YaCTh, 3aKII0UEHNUE, CIHCOK HCTOUHHUKOB,
TPHIIOKEHUS (TIPH HEOOXOJIMOCTH);

- OBITH O(hOpMIIEHA B COOTBETCTBUU C TPEOOBAHHUSIMHU.

IIpenonaBarens B TeYEHHE YCTAaHOBIEHHOTO cpoka (He Ooiiee JecaTd THel) npoBepseT paboTy U pa3MeniaeT B KOMMEHTapHUsX K
3aJaHHIO pELieH3MI0. B Hell OH yka3bIBaeT KaK IOJI0XKUTENILHBIE CTOPOHBI Pa0O0ThI, Tak 3aMedanus. [Ipy Hannuuu B pereH3un
3aMe4YaHni 1 peKOMEHIalNii, Hy’)KHO BHECTH ITOIIPAaBKH B PabOTy, MOATPY3UTH €€ 3aHOBO JUIS IIOBTOPHOI mpoBepkH. [Ipu 3ToMm
Ba)KHO CIIEJIUTH 32 CPOKAMH, B TCUCHHE KOTOPBIX JOKHO OBITH BEIIOTHEHO 3a7aHue. [Ipy HapylIeHHH CPOKOB, YKa3aHHBIX
npernojaBaTeeM BO3MOXKHOCTb MOATPY3UTh PAOOTy OCTAaeTCsl, HO CHCTeMa BBIBOJHUT COOOIIEHHE O HapylIeHHH cpokoB. [1o
OKOHYaHHH CEeMeCTpa IOATPY3UTh paboTy HE MOTYIHTCS;

6)B pyOpuke «TecTsD» IPOUTH TECTOBBIC 3aTaHHS, OCBOMB COOTBETCTBYIOIINI MaTeprall, pa3MEIeHHBIH B pyOpuke « MoIymm»;
7)B pyopuke «OLeHKH» OTCIIeKUBATH CBOIO YCIIEBAEMOCTb;

8)B pyopuke «OOBsBICHUD YUTATh OOBSBICHUS, pa3MelaeMble PETIOAaBaTelIeM, 1aBaTh OOPATHYIO CBSI3b;

9)B pyopuke «O0CyXIeHHs» CO3aBaTh OOCYKICHHSI M YIaCTBOBATh B HUX (00CYKIArOTCs 00IINE MOMEHTHI, BEI3BIBAIOIIIHE
BOIIPOCHI y OOJBIIMHCTBA IPYMIbl). JlaHHas pyOpHKa TakxKe MOXKET ObITh HUCIIOJIb30BaHa IJIsl B3aUMHON IIPOBEPKH;

10)posiBIATH PEryasSpHYIO aKTUBHOCTB Ha Kypce.

ITpenMymiecTBEHHO JUTSI CHHXPOHHOTO B3aMMOJICHCTBHS MEX/Ty YYaCTHHKaMH 00pa30BaTEIbHOTO MTpoIiecca IMOCPEICTBOM CeTH
«HuTepHeT» ucnonbdyercs Microsoft Teams (MS Teams). UToObI MOTHOIIEHHO UCTIONB30BATh €r0 BOZMOYKHOCTH HY)KHO
YCTaHOBUTH Npuiiokenue MS Teams Ha mepcoHaNIbHBIN KoMnbloTep U TenedoH. CTapocTaMm HYKHO co3aaTh rpymmny B MS Teams.
VYuacTtue B rpynrne no3BoJseT:

- CITyIIaTh JEKINH;

- paboTaTh Ha MPAKTHYECKUX 3aHATHSIX;

- OBITH Ha CBSI3U C IIPEMNoaBaTelieM, 3a/1aBasi EMy BOIIPOCHI MIIM OTBeYast Ha €ro BOIPOCHI B OOIIEM uaTe IPyMIbl B pabouee BpeMs ¢
9.00 mo 17.00;

- OCYIIECTBIATH COBMECTHYIO PaboTy Ha JOKyMeHTaMmHu (BKiIagka «Daiiimsr).

IIpu mpoBeneHnH 3aHATUH B TUCTAHIIMOHHOM CHHXPOHHOM (opMaTe HY)KHO Bcerja padoTaTh ¢ BKIIOUEHHON KaMepoi.
Hckinrouenne — eciiy nperoaBaTelb HOIPOCUT OTKIIFOUUTh KaMepbl 1 MUKPO(OHBI B CBSI3M ¢ OosbInMu ToMexamu. Ha aBarapkax
JIOJDKHBI OBITH MCKITFOUUTENBFHO JIETIOBEIE (POTO.

IIpu npoBeeHUH NEKIIHOHHO-IIPAKTUIECKHUX 3aHATUI BeAETCA 3alUCh. DTO JaeT BO3MOXKHOCTb IIPOCMOTPA 3aHITHUS B CIIydae
HEBO3MOXKHOCTHU NMPHUCYTCTBHS Ha HEM MM IPH HEOOXOIUMOCTH BHOBb OOPATHTCS K MaTepUaily U 3aHOBO €ro MPOCMOTPETS.




