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1 ]_Ie.HI/I, 3alaYi U IUVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyquml o TMCIOMIIJIMHE

[enbto OUCHMIUIMHBI SBISETCA 3HAKOMCTBO CTYAEHTOB C COBPEMEHHBIM KOMIIOHEHTAMHU
SCADA-cuctem, n3yd4eHHE METONOB TOCTPOCHHUS S(PPEKTHUBHBIX CHUCTEM aBTOMATHYECKOTO U
aBTOMATU3UPOBAHHOTO  YIIPABJICHUS TEXHOJIOTMYECKMMM IPOLIECCAMH, C HCIOJb30BaHUEM
porpaMMHoO-amnmnapaTHbix koMiiekcoB SCADA.

3amauell JAMCUMIUIMHBI SBJISIETCS pa3BUTHUE Yy CTYJCHTOB TEOPETHYECKUX 3HAHUH U
NPaKTUYECKUX HABBIKOB, TIO3BOJISFOIINX TOHUMATh U MPUMEHATH (pyHIaMEHTaIbHBIE U TIepEIOBbIC
3HAHUS U HAy4YHbIE IPUHIUIIBI, JIEXKAIE B OCHOBE COBPEMEHHBIX CPEJICTB M CUCTEM aBTOMATU3AINH,
yIpaBieHUs, KOHTPOJISL TEXHOJIOTMYECKUMU IIPOLECCaMH U ITPOU3BOJCTBAMU NpU (HOPMYITHPOBAHUU
U pelIeHUH HHKEHEPHBIX 3aj1au.

O6yuenne mo muctuiuimHe «SCADA cucteMbl B aBTOMAaTU3UPOBAHHOM TPOU3BOJICTBEY

HanpaBJIeHO Ha (OPMHUPOBAHUE Y O0YUAIOIIUXCS CIEAYIOINX KOMITETEHIIUHA:

Koa v HaumMeHoBaHue
KOMIIeTeHIN I

I/IHlII/IKaTopr JOCTHIKCHUSA
KOMIICTCHIIUN

HaunmeHnoBaHue nmoka3aTeJsi
OICHUBaAHUA

ITK-6. Criocoben pa3zpaboTarth
KOHIICTIITUH
aBTOMAaTU3UPOBAHHOU
CUCTEMBI yIpaBJICHUS
TEXHOJIOTHYECKUMHU
nporeccaMu

HIIK-6.1 ITonumaeT criocoObl
Y METOBI pa3paboTKH
KOHIICTIITHI
ABTOMATHU3HPOBAHHBIX CHCTEM
yIpaBICHUS
TEXHOJIOTHYECKUMHU
mporeccamu

HIIK-6.2 PazpabaTeiBaeT
BapUAHTHI KOHIICTIIIHN
ABTOMAaTHU3UPOBAHHOU
CUCTEMBI YIIPaBJICHUS U
(hopMHUpyET UTOTOBYIO
KOHIICIIIIHIO.

HIIK-6.3 OcymiecTBisieT
pa3pabOTKy YaCTHBIX
TEXHUYECKUX 3aJaHui Ha
ITOJICHCTEMBI
ABTOMAaTHU3UPOBAHHON
CUCTEMBI YIIPABJICHUS U BUIIBI
obecreyeHui.

3naTb: [IpombiluIeHHBIE
uHTep(delchl U KOHTPOIIIEPHI,
paboTarolye 1noj yupaBjieHue
SCADA-cuctem.

Ymers: [IpoextupoBath
SCADA-cuctembl
ABTOMATHUYECKOIO U
aBTOMATU3UPOBAHHOTO
yIpaBJIeHUs, C IPUMEHEHHEM
COBPEMEHHBIX BCTPOCHHBIX
CPE/ACTB pa3pabOTKU U SA3BIKOB
nporpammupoBanusi SCADA-
cucteM; Y CcTaHaBINBATh U
HACTpauBaTh IPOrpPaMMHOE U
amnmapaTHoe obecreyeHue
SCADA-cuctem.

Baagers: bazoBsiMu
HaBbIKaMU MpHU padoTe ¢
OCHOBHBIMM HHTEpdeiicamu
SCADA-cUCTEMEI;
OCHOBHBIMU SI3bIKAMU
nporpammupoBanusi SCADA-
cucreM; [IporpaMMHBIM U
anmnapaTHeIM 0OecreyeHeM
SCADA-cucrem.

2 MecTO IMCHUILTHHBI B CTPYKTYpPe 00pa30BaTe/IbHOM NMPOrpaMMbl

JIMCLUINIMHA OTHOCHUTCS K 4YacTH,

dbopMupyeMoil y4acTHHKaMH OOpa30BaTEIbHBIX

oTHomeHn Osoka bl «Jducrumamael (Momynu)». JucuurminHa HEMOCPEJACTBEHHO CBSI3aHA CO

CIEeAYIOIUMH TUCUUITMHAMU U nipakTukamu OOIL:
ABTOMAaTU3UPOBAHHOE MPOCKTUPOBAHUE HIICKTPOTEXHUUECKOU IOKYMEHTALINH;
MeToap! 1 anropuT™Mbl 00pabOTKH H300paKeHUH;
MoHTaX 1 HaJlaJiKa aBTOMaTU3UPOBAHHBIX CUCTEM;
[IporpammupoBanue Ha Python;




[Iporpammuoe obecrieueHue U CUCTEMHBIE (YHKIIMU KOHTPOJIJIEPOB;
[IpoekTupoBaHye MPOMBIIIIEHHBIX CHCTEM aBTOMATHU3ALINH;
[IpoMBIIITIEHHBIN HHTEPHET BEIlEH B MAIIMHOCTPOCHHH;
[IpomblnIeHHBII HHTEPHET Bellel B aBTOMOOUIECTPOCHUH.

3 CTpyKTypa M cofep:KaHHe TN CHUILTHHBI

OO01ast TpyI0eMKOCTb AUCIUILIMHBI COCTABIISIET 6 3aueTHBIX eauHull (216 yacos).

3.1 Buabl yueOHoii padoThl U TPYA0EMKOCTH

Ne B GHoii DG KoanuecrBo | CemecTpsl
w/n U1 yueOHoi padoTsl 4ACOB 3
1 | AyauTopHbIe 3aHATHS 72 72
B ToMm uucne:
1.1 | Jlexuunm 18 18
1.2 | CemuHapckue/mpakTUYECKUE 3aHATHUS 54 54
1.3 | JlabopaTopHbIe 3aHSTHSI 0 0
2 | CamocTosiTe/IbHAsA padoTa 144 144
B ToMm uucne:
2.1 | PaboTa ¢ KOHCIIEKTOM JICKIIHMA 30 30
2.2 | IlogroroBka K NpaKTHYECKUM 3aHSATHSIM 60 60
2.3 | BrlnmosHeHne U MOArOTOBKA K 3aIUTE 36 36
KYypCOBOH pabOThI
2.4 | TlogroroBka K 2K3aMeHY 18 18
3 | IIpoMeXyTOYHASI ATTECTAIUS
3auvet/nud.3aueT/7K3aMeH sk3ameH, KP
Hroro 216 216

3.2 TeMmaTH4eCKHUii MJIAH U3YYeHHU S T CHUTLTAHBI

TpynroemMKoCTh, Yac

AyauTopHasi padora =
=
E’ 2 3 5| B <
Ne Pa3znesnl/TeMbl o < S 2 = 2 < S g
n/n JUCHUIIIMHBI ¥ Er 2.9 E S E o S g S
2 = | SEx Ss5| Ec| &8
g SES S| 23| g™
= S 28 89| s¢ | S
o, >
o S s = =
O E = = @)
1 | Pa3gen 1. BBeneHue B mpeamer 18 2 0 0 0 16
11 Tema 1. Benenue, oO1mye moHITHA, 2 0 0 0 16
TEPMUHBI U ONPEICIICHUS
Pa3pnen 2. AnnapatrHas 4acTb
2| SCADA-cucrem 32 | 4 4 0 0 | 2
21 Tema 1. [IporpammupoBanue 5 5 0 0 12
KOHTPOJIJICPOB
Tema 2. lucneruepckue nyHKTel ACY
2.2 | TII. ApxuTekTypa nporpaMMHBIX 2 2 0 0 12
KOMILIEKCOB




Pasnea 3. IIporpammuoe

3 obecneuenune SCADA 80 4 28 0 0 48
31 Tema 1. Iucneruepckue myHKTbl ACY 2 4 0 0 8
TII. ba3bl JaHHBIX
Tema 2. lucneruepckue nyHKTsl ACY
3.2 TI1. I'paduueckuii uaTEpdEiic 2 24 0 0 40
Pasnea 4. PaGora ¢ 1aHHbIMU B
4 SCADA 58 4 18 0 0 36
Tema 1. Cuctemsl noaaepxKu
4.1 | npunstusa pemeHuit. [IpoTokomns 2 10 0 0 20
MH(OPMaLIMOHHBIX OOMEHOB
4.2 | Tema 2. Texnonorust OPC 2 8 0 0 16
Pasnen 5. CereBble KOMMYHMKALMHA
3) SCADA 28 4 4 0 0 20
51 Tema 1. [IporpammupoBanue 3anau 5 5 0 0 12

nH(MOPMALIMOHHBIX 0OMEHOB
Tewma 2. BeiOop cTpyKTYypbI

5.2 | TEppUTOPHAIBHO pacipeieICHHbIX 2 2 0 0 8
CUCTEM YIPaBIICHUS

Hroro | 216 18 54 0 0 144

3.3 ConepxaHue TUCHUINTHHBI

Pasnen 1. BBenenue B npeamer

Beenenue B nucuuiuivgy. [lonsitue oOpaTtHON cBA3M; YPOBHU MpeACTaBIEHUS HHPOPMALUU
u ynpasienus; MapopmamoHHble TOTOKH, CTPYKTypa cucteM yrpasieHus; Knaccupukanus CPB
[0 B3aMMOPACIOJIOKEHNI0 00BEKTa aBTOMATH3allMM U MYyHKTa yrpasieHus; Kpurepuu kadectBa
CPB; Ilpumeuanue. Mcrionb3yemblie COKpaIeHUsI.

Pa3nen 2. Annapatnas yactb SCADA-cucrem

I'pynmsl S36IK0B IPOrpaMMUPOBAaHUS KOHTPOJIIEPOB; «CUTHAID): BBEICHUE TIOHATHUS; 3alKCh
anroput™a [INJI-perynupoBanus B Buie GyHKIMOHATIBHBIX 0J0KOB; TekcToBas 3amich MporpaMm
KoHTposuiepa; OcoOeHHOCTH BBOJA/BBIBOJA IPU NMPOrpaMMHUPOBAHMM KOHTpPOJIIepoB; Tumossle
nporpaMMmsbl KoHTpoJsuiepa JuneliHoro KII. Uto takoe nucnerdepckoe ynpasinenue; SCADA u MES
— MHCTPYMEHTBI JUCIIETYEPCKOrO ynpasieHus; HampasieHne pa3BUTHs U XapaKTEPUCTUKH THUIIOBBIX
AT ACYTII; OOmue NpUHOMIIBEI TOCTPOSHHS MporpaMMHbIX KomruiekcoB JII;  Anamus
kadecTBeHHBIX xapaktepuctuk JIT ACYTIL

Paszgea 3. [Iporpammuoe odecnieuenue SCADA

Bunst npumensiembix B JII ACYTII 6a3 mannsix; CpaBHenue xapaktepuctuk CYB]]
pa3MuYHBIX THUIOB; AJpecanuss K JJaHHBIM B 0a3ax JaHHBIX pas3nu4HbIX TUNOB; [Ipumep
MPOEKTUPOBAHUS CTPYKTYPHl OOBEKTHO-HEpapXU4eckoid 0a3bl JaHHBIX. OCHOBHBIE 3JIEMEHTHI
BU3yallbHOTO MHTEpdetica nucnieruepckoro myHkra ACYTII; PazpaboTka quHaMHUYECKOTO dJIEMEHTa
MHEMOCXeMbI; PazpaboTka 1 MOBTOPHOE UCTOIB30BaHNE MHEMOCXeM. KOHTEKCT.

Pa3nen 4. PaGora ¢ nannsimu B SCADA

OOue cBeneHUst O cucTeMax MOANCPKKU MPUHATHS peuieHuil; PopMUpOBaHUE JIOTHUKU
pabotel; Cuctema MNOAAEPKKM NPUHATHS pPEIIEHUH Ha NPEeInpUsITHUH 10 J00blYe rasa;
Xapakrepuctuku HHGopMarmoHHbsix 00MeHoB [T ACYTII; Pexxumbl B3auMoeiicTBUS KIMEHTa U
cepsepa; IIporokon Modbus — coobmenus, Gpynkmuu, anpecamnwms; [Iporokon Telegramm/2P —
coobuienus, GpyHkuuu, anpecanus. Beenenue. Lenu cozpanus, npeumyiiectsa OPC; Apxurekrypa



OPC. TunwuHbIie ClieHApUH B3aHMMOJICHCTBHS KIIMEHTAa U cepBepa; Pa3paboTka cepBepa M KIMCHTA.
Peanuzyembie nHTEphENCH U UX METOIBI.

Pasnen 5. CereBbie koMmmynukanun SCADA

Ponu nporpamm nndopmanonHoro ooMeHa; YpasiieHue B IporpaMMax HHGOpMauOHHbBIX
oOMmeHOB; [IpumeHeHue yHHMBEpCANbHBIX I1a0JIOHOB MpoekTupoBaHus; KoHdurypupoanue
nporpaMMm uH(popManroHHOro ooMeHa. IlocraHoBka 3aauu BbIOOpa CTPYKTYPhl pacipeeIeHHbIX
cucteM ynpasieHus; Cxema Merona pemieHus 3anadd; MeTonsl pacrpenencHus 3anad B
pacnpeneneHHoi cucreme ynpasienus; [Ipumep 3anaun BbIOOpa TEXHUUECKON CTPYKTYPhI CUCTEMBI
TEJIEMEXaHUKH.

3.4TemaTnka ceMUHAPCKUX/TPAKTHYECKHUX U JIAOOPATOPHBIX 3aHATHIA

3.4.1 CemuHapcKue/IPaKTHYECKUE 3aHATUS

[IpakTuyeckas padora 1 (mpoBoautcst Ha 3aHsATHH 1-3). BasoBbie aneMenThI, padoTa ¢
skpanamu WinCC.

[IpakTuyeckas pabota 2 (mpoBoauTcs Ha 3aHATUH 4-60). CBs3b nanesneit onepartopa ¢ I1JIK.

[IpakTrueckas padota 3 (mMpoBoaUTCA HA 3aHATHU 7-9). AHMMAIUS 0OBEKTOB MaHEIeH
YUMMU. Buael anuManuu, NpuBsI3Ka aHUMalyy K TATaMm.

[Ipaktrueckas padota 4 (mpoBoautcs Ha 3aHsaTuu 10-12). Pabora ¢ si3pikamu HMI.

[Ipaktuyeckas pabora 5 (mpoBoautcs Ha 3auaTuH 13-15). Cucrema coobmennit WinCC.

[IpakTrueckas padota 6 (mpoBoauTCs Ha 3aHATHH 16-18). YnpaBiieHHne 1Moab30BaTEIsIMU B
HMI.

[IpakTrueckas padora 7 (mpoBoauTcs Ha 3aHATHH 19-21). PazpaboTka BU3yamu3amuu s
HAaCOCHOW CTaHIIMH.

[IpakTrueckas padota 8 (mpoBoaUTCS Ha 3aHATHH 22-24). PazpaboTka BU3yaTu3alyiu s
JIPEHAKHOU CHCTEMBI.

[IpakTrueckas padota 9 (mpoBoauTcs Ha 3aHATHHU 25-27). Pa3zpaboTka BU3yanu3aun
YIUYHON aBTOCTOSHKH.

3.4.2 JlaGopaTopHbIe 3aHATHUS

He npenycmotpensl

3.5TemaTuka KypcoOBbIX NPOEKTOB (KYpPCOBBIX padoT)

«Pa3pa60TI<a CUCTCMBbI BU3yaJIn3alluv TUIIOBOTO IMTPOU3BOACTBECHHOI'O 00BEKTa»

4 Y4yeOHO-MeTOAUYECKOEe M HHPOPMALIMOHHOE o0ecnieueHne
4.1 Hopmatusnblie 1oKyMeHTbI 1 'OCTob1

1. TOCT 21.208-2013. CucremMa TpPOCKTHOW JOKYMEHTAIIMH JUIS CTPOUTEIHCTBA.
ABTOMaTH3aIMsl TEXHOJOTHYECKUX MporeccoB. OO03HAUYEHUs YCIOBHbIE NPHOOPOB U CPEACTB
ABTOMATH3aIlMX B CXeMaXx;

2. TOCT P MDBK 60073-2000. Hurepdeiic uenoBeKOMalIMHHBIA. MapkupoBka Hu
0003HAYEHMsI OPraHOB YNPABICHUS M KOHTPOJIBHBIX YCTpoicTB. IlpaBmia KoIMpOBaHHUS
uHbOpMaInu.



4.2 OcHoBHas1 JIUTEpPaTypa

1. HTummapés, B. FO. Opranuzanus u iaHupoBaHWE aBTOMATU3UPOBAHHBIX ITPOU3BOJCTB :
yueOnuk 11 By30B / B. FO. llummapés. — 2-e¢ u3a. — Mocksa : M3narensctBo HOpaiit, 2026. —
318 c. — (Beicmiee oOpaszoBanue). — ISBN 978-5-534-11451-5. — Tekct : 37€KTpOHHBINA //
O6pasosarenbHas mwiathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/598943;

2. CeBepues, H. A. Teopus HageKHOCTH CIOXKHBIX CUCTEM B OTPAOOTKE M SKCIUTyaTalllH :

yueOnuk s By3oB / H. A. CeBeprieB. — 2-¢ usg., nepepad. u mon. — Mocksa : M3maTenbcTBo
FOpaiirt, 2026. — 473 c. — (Boicmee obpazoBanue). — ISBN 978-5-534-12071-4. — Tekcr :
AJICKTPOHHBIN ! O6pa3oBareabHas maTdopma Opaiit [caiT]. — URL.:

https://urait.ru/bcode/586011;

3. Teippimkun, C. KO.  HHpOpManuOHHO-U3MEPHUTENBHBIC U YIPABJISIONUE CHUCTEMBI :
yaeOHoe mocodue s By3oB / C. HO. Teipeimikun. — Mocksa : U3parensctBo FOpaiit, 2026. — 124
c. — (Bricmee o6OpazoBanue). — ISBN 978-5-534-21481-9. — TekcT : 31IeKTpOHHBIN //
OopasoBarenbHas wiathopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/590235.

4.3 lonoJiHUTEIbHAS JTUTEPATypa

1. Enmudannes, FO. A. Dkcmiyaranuss ¥ OpraHU3aIis PEMOHTOB METAJUTyPrHYECKOTO
obopynoBanus : yueOonuk Jutst By30B / FO. A. Emudannes. — Mocksa : M3garensctBo FOpaiit, 2026.
— 160 c. — (Briciiee obpaszoBanue). — ISBN 978-5-534-13806-1. — TekcT : 31eKTpOHHBIN //
OopasoBarenbhas wiatdopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/588502;

2. EropoB, A. ®. HHTerpupoBaHHbICE aBTOMATU3UPOBAHHBIC CUCTEMBI YIIPABICHHS
XUMHYCCKUMH TIPOU3BOJCTBAMU M IPEANPHUATHIMH : yueOHUK 17151 By30B / A. @. EropoB. — Mocksa
: U3marensctBo IOpaiit, 2026. — 248 ¢. — (Bricmee oopazosanue). — ISBN 978-5-534-13871-9.

— Texer : oamekrponsbii // OOpaszoBarenpHast tiargopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/588381;

3. PauxoB, M. IO. ABTOMAaTH3aIMsl TPOU3BOACTBA : YUYEOHUK JUIsI CPEIHEro
npodeccuonaibHOro o6pazoanus / M. FO. PaukoB. — 2-e wu3na., ucnp. u jgorn. — Mocksa :
WznarensctBo FOpaiit, 2026. — 182 ¢. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-
12973-1. — Texkct : anextponublii // ObOpaszoBarenbHas tuiatrgopma IOpaiit [caiitr]. — URL:

https://urait.ru/bcode/587268.

4.4 JnexkTpoHHBIE 00pPa30BaTeIbHbIE PECyPChI

O0P SCADA-cuctemMbl B aBTOMaTU3UPOBAHHOM IIPOU3BOJICTBE
https://online.mospolytech.ru/course/view.php?id=15511

4.5 JInneH3n0OHHOE H CBOOOTHO PACIIPOCTPaHsAeMOe TPOrpaMMHOe
odecreuenue

1. Microsoft-Office

2. Matlab Simulink

3. Microsoft-Windows

4. TIA Portal Professional



4.6 CoBpemMeHHbI€e IPo(eccHOHAIbHBIE 0a3bl JAHHBIX U HH(POPMALMOHHbIE
CIIPABOYHbIE CHCTEMBI

1. Eaunoe okHO nocTyma K oOpa3zoBaTenbHBIM pecypcam DenepanbHblii  mopTan
http://window.edu.ru

2. KomnbroTepHbie MH(POPMALIMOHHO-TIPABOBEIE CHCTEMBI «KoncynbpranT»
http://www.consultant.ru, «I"apanT» http://www.garant.ru

3. OdunmanpHBIA HHTEPHET-MIOPTAN MPaBoBOM nHGOpMarmu http://pravo.gov.ru.

4. Hayunas snextpoHHas onbnuoteka http://www.elibrary.ru

5. Poccwuiickas rocynapcrBeHHast 6ubaunorexa http:// www.rsl.ru

6. ObC «YHuBepcurerckas o6udimoreka onnaita» https://biblioclub.ru/index.php

5 MarepuajbHO-TeXHHYECKOE o0ecrneueHne

1. KoMnbIoTEpHBIH KJIACC ¢ IPEyCTAHOBICHHBIM IMPOTPAMMHBIM 00€CTIeUeHUEM, YKAa3aHHBIM
B II. 4.5, MyIbTUMEANIHOE 000pyI0BaHUE (IIPOEKTOP, EPCOHATBHBIN KOMIBIOTED MpernogaBaTes).

2. Ayautopusi ISl JIEKIMOHHBIX, MPAaKTHYECKUX 3aHATUd. OOOpyJIoBaHHME W ammaparypa:
ayJIMTOpHAs 1OCKa, BO3MOKHOCTb MCIIOJIb30BAHUS MYJIbTUMETUITHOTO KOMILIEKCa.

6 MeToauyeckne peKOMeHIAIUT

6.1 MeToanueckune peKOMEeHIAIMH IS MPENOaBaTeNs M0 OPraHNu3aluu
o0yueHus

Ha mepBoM 3aHATHM MO TUCHUIIIIMHE HEOOXOIMMO O3HAKOMHUTH CTYJEHTOB C MOPSIAKOM €€
U3y4eHus (TeMaMu Kypca, popmMamu 3aHATUH, TEKYIIEro U MPOMEKYTOYHOT'O KOHTPOJIS), PACKPBITH
MECTO W POJIb JUCIMIUIMHBI B CUCTEME HAyK, €€ MPAKTUYCCKOE 3HAUYCHHE, IOBECTHU JI0 CTYJCHTOB
TpeboBaHus K (opMe OTUETHOCTH M TPUMEHEHHUs BHUJIOB KOHTPOIs. BwimaroTcs 3amaHus Ais
MOATOTOBKHU K MPAKTHUYECKUM U CEMUHAPCKUM 3aHSATHSM.

[Ipu moAroTOBKE K MPAaKTHYECKUM paboTaM Mo MepedHIo OOBSIBICHHBIX TEM MPEToAaBaTeIto
HEO0OXOAMMO YTOYHUTH TUIAH WX MPOBEACHUS, MPOAYMaTh (POPMYIUPOBKU U COAEP)KaHUE yIEOHBIX
BOIPOCOB, BHIHOCUMBIX Ha O0CY>KJCHHE, 03HAKOMHUTHCS C IIEPEUHEM TEMATHUECKUX BOIIPOCOB.

B xoxe paGoThl BO BCTYNMUTEIHLHOM CJIOBE PACKPBHITh MPAKTUYECKYIO 3HAYMMOCTH TEMBI
paboThI, OTPEICNIUTh MOPSAIOK €€ MPOBEICHIsI, BpeMs Ha 00CYkICHHUE KaKI0ro y4eOHOTO BOMpoca.
[Tpumensist GpOHTAIBHBIN OMTPOC 1aTh BO3MOXXHOCTH BRICTYITUTH BCEM CTYICHTaM, IPUCYTCTBYIOIIUM
Ha 3aHATHH.

B 3akimounTenbHON yacT paboThI ClIEyeT MOABECTH €€ UTOTH: AaTh OLEHKY BBICTYIUICHHUH
Ka)KI0T0 CTYJIEHTa U y4eOHOU TPYyMITBI B IIeNTIOM. PacKphITh MOJI0KHUTETbHBIE CTOPOHBI H HEJJOCTATKU
MIPOBEICHHONW TpaKTU4YeCKOW paboThl. OTBETUTH HA BOMPOCHI CTYACHTOB. BbImaTh 3amaHus s
CaMOCTOSITENILHOM pa0OTHI MO MOATOTOBKE K CIICAYIOIIEMY 3aHSATHIO.

Mertonuka mnpenonaBanus Aucuuiuinabl «SCADA cuctemMbl B aBTOMAaTU3MPOBAHHOM
MIPOU3BOACTBEY» U Pean3alrsa KOMIETEHTHOCTHOTO MOIX0/1a B U3JI0KEHUU U BOCTIPUSITUN MaTepuaia
MpeTyCMaTPUBAET HCIOJIb30BaHUE CIEAYIOMINX AKTUBHBIX W MHTEPAKTHUBHBIX (OPM TPOBEICHUS
TPYNIOBBIX, WHANBUAYAIbHBIX, ayJUTOPHBIX 3aHITHIA B COUYETAHWH C BHEAYJUTOPHOU paboTOl ¢
1eabpo GopMUpOBaHUS U Pa3BUTHS MPOGHECCHOHATBLHBIX HABBIKOB 00YUYaIOIINXCS:

— TIOATOTOBKA K BBHINOJHCHWIO ¥ 3alllUTa TPAKTHYECKUX pabdOT C TOMOIIBIO
CHEIHAIM3UPOBAHHOTO TPOrPaMMHOT0 O0eCTIeueHus;

— 3amuTa W WHIUBUAYaJdbHOE OOCYXKICHHE BBIMOJHICMBIX JTalloOB 3aJaHdd IS
MPaKTUYECKHUX PaboT;
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— TCXHOJIOTMH aHaJIn3a CI/ITyaIII/Iﬁ JJIs1 aKTUBHOI'O 06y‘-ICHI/I$I, KOTOPBIC MMO3BOJIAIOT CTYACHTAM
COCAUHUTDL TCOPUIO U ITPAKTUKY, IPCACTABUTH IPUMCPBI IPUHUMACMBIX peH_IeHI/Iﬁ H ux HOCHG,Z[CTBI/Iﬁ,
ACMOHCTPUPOBATH PA3JIMYHBIC TIO3UIINH, (1)OpMI/IpOBaTI) HAaBBbIKH OLICHKHU aJIbTCPHATHBHBIX BAPUAHTOB
B BEPOATHOCTHBIX YCJIOBUIX.

O6y‘ICHI/Ie M0 JUCHUIINIMHE BCACTCA C IPUMCHCHHUEM TPAAUIHMOHHBIX IOTOKOBO-I'PYIIIIOBBIX
I/IH(pOpMaI_II/IOHHO-TCHGKOMMyHI/IKaL[I/IOHHBIX TEXHOJIOTHH. HpI/I OCYHICCTBJIICHUU O6p330BaTeJ'ILHOF (V)
mponecca 1nmo JUCHUININHE UCIOJb3YIOTCA CIICAYIOUINC I/IH(l)OpMaIII/IOHHO-TGHGKOMMYHI/IKaIII/IOHHBIG
TCXHOJIOTHUHU: MMPE3CHTAIUN C IPUMCHCHUEM IIPOCKTOPA U IPOTPAMMEIL PowerPoint.

6.2 MeToanueckue yKa3aHusl JJ1s1 00y4al0UIUXCcsl 0 OCBOCHUIO TN CIUNJIMHBI

CamocrostenbHas paboTa CTyI€HTOB HallpaBiIeHa Ha PELIeHHE CIEAYIOINX 3a/1a4:

CamocrositenpbHass paboTa SBISETCS OJHUM M3 BHIOB yueOHbIX 3aHsATHid. Llenp
CaMOCTOSATEJIBHOW paboThl — MPAKTUYECKOE CAaMOCTOATENBHOE IOIY4YEHUE CTYJEHTaMH HaBBIKOB
paboThI ¢ pEKOMEHI0OBAaHHOH JIUTEPATYPOH, TOMCKA U 0000IIeH s HH(pOpMaIK, paccMaTpUBaeMOn
B IIPOLIECCE U3YUYEHUS NUCLHUIUINHBIL.

AynuTOopHas caMOCTOATENbHAS padoTa M0 TUCIHUIIMHE BBIMOIHACTCS Ha yUeOHBIX 3aHATHIX
101 HEIIOCPEACTBEHHBIM PYKOBOJCTBOM IIPENOJABATEINS U IO €r0 3aJaHUIO.

BueayautopHass camocrosiTeNibHas paboTa  BBIOJIHAETCS CTYACHTOM 110  3a/laHuUI0
npernojaBaTess, Ho 0€3 ero HenoCPEICTBEHHOT0 y4acTHsL.

3amaun caMOCTOSTENbHON paObOThI CTYACHTA!

- pPa3BUTHE HABBIKOB CAMOCTOSTEIbHON Y4eOHON paboThI;

- OCBOCHHUE COJIEP’KaHUs JUCLMILIIUHBL;

- yri1yOJieHHe COJepKaHUs U OCO3HAHUE OCHOBHBIX MOHATHH AUCLHUIUINHBL

- IICTIOJIb30BaHKE MaTepraia, COOPaHHOTO ¥ MOJTYYEHHOTO B XO/IE€ CAMOCTOSTEIIbHBIX 3aHATHIA
115 9 (HEKTUBHOM MOJITOTOBKH K AK3aMEHY .

Busl BHEayAMTOPHON CAaMOCTOSTENILHON paOOTHI:

- CaMOCTOSITEIbHOE U3yUEHHUE OTIENIbHBIX TEM JTUCUUIUIMHBI;

- IOATOTOBKA K MPAKTUYECKUM U CEMUHAPCKUM 3aHATHUAM;

- IO/ITOTOBKA K 3alllUTe MPAaKTUYECKUX padoT;

- BBITOJIHEHHUE U TIOATOTOBKA K 3aIIUTE KYPCOBOW pabOTHI;

- [IO/ITOTOBKA K 9K3aMEHY.

JUi1st BBIOJTHEHUS JIF0OO0T0 BHJIa CAMOCTOSITENbHOM paboThl HEOOXOIMMO IIPOUTH CIIeTyIOIINe
JTarnbl:

- OTIpeJIEeIeHUE 1IeTH CAaMOCTOATEIbHOM padoThI;

- KOHKpeTH3alus I03HaBaTeIbHOM 3a/1a4u;

- CaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENIbHON paboTe;

- BBIOOD aJIeKBaTHOTO crioco0a JAeCTBHS, BEAYIIEro K PEeIIeHUIO 3a/1auH;

- IJITAHUPOBAHUE PAOOTHI (CAMOCTOATENBHOM HITH C TOMOILBIO MTPETIOAaBaTeNs) HaJl 3a/1aHUEM;

- OCYIIECTBJIEHHE B TMPOIIECCE BBINOJIHEHUS CAMOCTOSITEIbHOW pabOThl CaMOKOHTPOJIS
(MTPOMEXXYTOYHOTO M KOHEUHOT0) Pe3yJIbTaTOB PabOThl M KOPPEKTUPOBKA BBIIOJIHEHHS pabOThI;

- pednekcus;

- Ipe3eHTaIys padoThI.

7 @oH/ OLIEHOYHBIX CPEICTB

B npornecce 00yueHHs CTIONB3YIOTCS CIEAYIOIINE OLEHOYHbIE (POPMBI CAMOCTOSTEIBHOM
paloThI CTYICHTOB, OLIEHOYHBIE CPEICTBA TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH U MPOMEXKYTOUHBIX
aTTecTalui:

- BBITOJIHEHHE U 3aIIUTA MPAKTHUECKON paboTHI;

- KypcoBasi paboTa;
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- DK3aMEH.

O1ieHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIbHBIE BOIIPOCHI
MHAMBUAYAIBHO JJIS1 KaXKA0r0 00y4aroerocs.

B pesynbrare ocBOeHUS AUCHUILIMHBI (MOYJIs1) GOPMHUPYIOTCS CIEAYIOIINE KOMIETEHIINN:

Kon
HaunmeHoBaHHe KOMIIETEHIIMU BHIMYCKHUKA
KOMIIETEeHI[UH
[K-6 Crniocob6eH pa3paboTaTh KOHIEIIIUA aBTOMAaTU3UPOBAHHONM CUCTEMBI
YpaBJIC€HUA TEXHOJIOTHYCCKUMU ITpoecCaMu

7.1 MeTobl KOHTPOJISI U OLIECHUBAHMS Pe3yJbTATOB 00y4eHUs!

[Tepeuens oneHOUHBIX cpeAcTB Mo nucturinae «SCADA cucteMbl B aBTOMaTU3UPOBAHHOM
MIPOU3BOJICTBE»

HaumeHnoBaHnue
Bua xoutpoJs
Ne KOHTPOJIsI Kpartkasi xapakTepucTuka KOHTPOJIS

pe3yJbTaToB
n/n pe3yJbTaToB pe3yJbTaTOB 00yUeHUs

o0yueHust
o0yueHust

[IpakTuueckas pabota BBITOJIHSACTCS
WHIMBUTYJTBHO KaXIbIM CTYJEHTOM.
OdopmiteHHBII OTYeT CTYACHT claer
IpernojaBaTesiio  Ha  IMPOBEPKY B  3apaHee
YCTaHOBJICHHBIH CPOK. ITpn IIPOBEPKE
Boinonnenue u | mpenojiaBaTeNlb OLIEHWBAET KaueCcTBO O(OPMIICHHS,
3aIuTa NpaBWIBHOCTh pPAacyeToB M BbIBOJOB. K 3amure
NPaKTUYECKON | MPaKTHYECKOW pabOThl JOMYCKAIOTCS CTYJEHTHI,
paboThI KOTOpble  BBIMOJHWIN  paboTy, OQOpMHIN B
COOTBETCTBUM €  TpeOOBaHHUAMU  OTYET O
NpakTUYeCKOl padoTe M TNPEeAoCTaBUIM €ro K
3anuTe. Ha 3amure KakaoMy CTyIE€HTY 3aJatoTcs 3
BOIPOCA HA TeMY NMPaKTHUECKO paboThl B hopmare
"Borpoc-oTBeT".
KypcoBast pabora, BBIIIOJHEHHAsE B COOTBETCTBUH C
TpeOOBaHUSIMU TIO COJAEPKAHUIO U O(OPMIICHUIO,
3alUIIACTCA B CPOKU, IPEIYCMOTPEHHBIE IpauKOM
BBIMIOJIHEHUSI  KypCOBBIX  pabOT 1O  JaHHOM
mucuuruinHe. KypcoBas paborta BblgaeTcss BO 2-M
CEMeCTpe He Mo3JHee 9-U akaJeMHUYeCKON HEeIeNH.
I'paduk BBITIOJTHEHUS KypCOBOM paboThI
cnenyrommii:  1-8-1  akajgemmueckas HeAend -
U3y4EHUe TEOPETUUECKUX OCHOB; 9-1
aKaJeMUYECKONH HeJeNs - TMOMy4YeHHs 3aJaHus Ha
KypcoByIo paboty; 9-13-1 akagemMudeckue Helenu -
BBITIOJTHCHHE KYPCOBOM paboTHI; 14-17-s
akajeMuieckue Heaenu - [IpeacraBienne 4ucToBoro
BapuaHTa KypcoBOM paboThl; 18- akamemuueckas
Hesens - 3amuTra KypcoBoi paboTsl. O0yyaronmiics

1 Texymuit

KypcoBas

2 | [IpomexxyTOUHBIH pabora
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B TEUEHUE CEMECTPAa CaMOCTOSITEIbHO BBIMOIHIET
psAn 3alaHUil B COOTBETCTBUE C METOAMYECKUM
YKa3aHHUEM. [Ipenonasatens BBICTABJISIET
npeaBapuTeNbHyl0 OIeHKy. Ha 3ammure cTyaeHt
KOpOTKO (3-5 MWMH.) HOKIagpiBaeT 00 OCHOBHBIX
PELIECHUSX U OTBEYAET Ha BOIIPOCHI.
[IpomexxyTounast arrectauus oOOyyaroUMxcs B
dopmMe »SK3aMeHa MPOBOAUTCS MO pe3yJbTaTaM
BBIMIOJIHEHUSI BCEX BUJOB yuyeOHOW  paboThl,
IOPEIYyCMOTPEHHBIX Y4E€OHBIM IJIAHOM IO JaHHOU
JUCHUIUIMHE (MOJIYJII0), HIPU 3TOM YUUTHIBAIOTCS
pe3yJIbTaThl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH B
TeyeHue cemectpa. OlLIEHKa CTENEHU JOCTUKECHHS
00yyaromuMucs IJTAHUPYEMBIX pE3yJIbTAaTOB
o0y4eHHUsl 10 NUCUUIUIMHE (MOJIYJIIO) MPOBOIUTCS
IIpenoAaBaTesieM, BELYIUM 3aHATHsI 10 JUCLUIIIIMHE
(MOmyI0) METOIOM KCIIepTHOM orieHKH. [1o uToram
IIPOMEXYTOYHOM  aTTecTaluyd 10  JAUCLHUILIIMHE
(MOaynI0)  BBICTABISETCS  OLIGHKA  «OTJIMYHOR,
«XOpOILOY, «YIOBIIETBOPUTEIILHO W
«HEYJOBJIETBOPUTEIIBHO». JK3aME€H IPOBOJUTCS B
ycTHOH  ¢opme. B ayauropum  HaxoguTCs
npenojaBatesb U He Oojiee 5 4YEIOBEK U3 uucia
CTyIEeHTOB. Bo Bpems NpoBeneHHs 3K3aMEHa €ro
y4acTHUKaM 3afpemniaercd HMeTh mpu cebe u
UCTIOJIb30BaTh CPEJICTBA CBSA3U (COTOBBIE TEIE(OHBI,
MUKpOoGoHBI U Tip.). CTyIeHTy BbIIaeTcsi OWiIeT ¢
Tpemsi Bompocamu. KoianuecTBO JONMONHUTEIBHBIX
BONpocOB — He Oomee nByX. Komnuectso
JIOTIOJTHUTENBHBIX BOIPOCOB 3aBUCUT OT IIOJHOTHI
oTBeTa cTyJeHTa. Ha moaroroBky cryneHry mpaercs 1
gac (60 munyT). K mpomexyTouHoil aTTecTanuu
JIOTIYCKAalOTCS TOJBKO CTYAEHTHI, BBIMIOJIHHUBIINE BCE
BUIbI yueOHOM paboThl, MpeyCMOTpEeHHbIE pabodei
MIpOrpaMMoH 1o

JUCLUIIIINHE «SCADA CUCTEMBI B
aBTOMAaTU3MPOBAHHOM IPOU3BOJCTBE» (BBITOJIHUIN
Y YCHENIHO 3alIUTUIIM IPAKTHUYEeCKUEe paboThl).

3 | [IpomexxyTOUHBIN DK3aMeH

7.2 Ikajia 1 KPpUTEPUH OLEHNBAHMS Pe3yJIbTATOB 00yUeHUSI

IToka3zaTenem olleHUBaHHS KOMIIETEHIIMNA HAa Pa3IUUHBIX dTanax ux (OpMUPOBAHUS SIBISIETCS
JOCTIKEHUE 00yJaloUIMMHUCS TUIAHUPYEMBIX Pe3yJIbTaTOB 00YUYEHHS M0 JUCIUTUTHHE (MOJIYIIIO).

Kpurepuu oneHuBaHust
2 3 4 5
IToxka3zarenan
HeynosiierBopures1 | Y10BJIeTBOPUTEJI Xopomo Otin4HoO
bHO bHO
3HaTh! OOyuaromuiics OOyuaromuiics OOyuaromuiics OOyuaromuiics
JIEMOHCTPUPYET MOJTHOE | TEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
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MIPOMBIIIUICHHBIE OTCYTCTBHE WX HETIOJIHOE YaCTHYHOE MIOJTHOE
nnrepdeiics u HEJI0CTaTOYHOe COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE
KOHTPOJUIEPHI, COOTBETCTBUE CJI/TYFOLIMX 3HAHUM: CJIE/TYFOLIUX CJIE/TyFOLIUX
paboratoiue oz CIEAYIOUIUX 3HAHUM: NPOMBIIIIJICHHbIE 3HAHUU: 3HAHUU:
ynpaBJieHne MIPOMBIIIUICHHBIE nHTepdeiics n MIPOMBIIUICHHBIE MIPOMBIIUICHHBIE
SCADA-cucrem. nHTepdeiics n KOHTPOJUIEPHI, uHTepdEHCH 1 nHTepdeiics u
KOHTPOJUIEPHI, paboraromye nox KOHTPOJUIEPHI, KOHTPOJUIEPBI,
paboTaromrue mox ynpasieane SCADA- | paboraromue mox paboTaromrue mos
ynpasienne SCADA- cucreM. Jlormyckarores | ynpaBIeHHE yIpaBJIeHUE
CHCTEM. 3HAYUTEBHEIC SCADA-cucrem. SCADA-cucrem.
ommoOku, mposiBisieTcst | JlomyckaroTes CoboxHO
HEI0CTaTOYHOCTh HE3HAYUTENbHbIC orepupyer
3HAHUH, 10 Py OIIMOKH, MpHOOPETEHHBIMHI
ToKazaTeseH, HETOYHOCTH, 3HAHUSIMH.
o0yyaromuics 3aTpyIHEHUs NPy
UCIIBITBIBAET AHAJMTHYECKUX
3HAYNTEIbHBIC oTeparnmsx.
3aTpyIHEHUsS MIPU
OIIEpUPOBAHUH
3HAHHUAMH [IPU UX
IIepeHoce Ha HOBBIE
CHUTYaIHH.
YMmeTb: Obyuatommuiics He ymeeT | OOygaromuiics OO6yuatontuiics OO6y4atomtuiics
MIPOEKTUPOBATH WM B HEIOCTATOYHOM JE€MOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
SCADA-cucTeMbl | CTETIEHH yMEET: HETIOJIHOE YaCTHYHOE MOJTHO®
ABTOMATHYECKOTO | MPOEKTUPOBATH COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE
u SCADA-cucrembl CIIEIYIOUINX YMEHUH: | CIIeIyIOIINX CIIETYIOLINX
ABTOMATH3MPOBAaH | aBTOMaTHYECKOTO M HPOEKTUPOBATH YMEHHH: YMEHHH:
HOTO YIPaBIICHUS, | aBTOMaTH3MPOBAHHOTO SCADA-cucremsl MPOEKTUPOBATH MIPOEKTUPOBATH
C IPUMEHEHHUEM yIpaBlieHus, C aBTOMAaTHUYECKOTO U SCADA-cucremsr | SCADA-cuctemsr
COBPEMEHHBIX MIPUMEHEHHEM ABTOMATH3MPOBAHHOT | aBTOMAaTHYECKOTO | aBTOMAaTH4eCKOTro
BCTPOEHHBIX COBPEMEHHBIX 0 YIIpaBJIEHUS, C n n
cpencTB BCTPOEHHBIX CPEJICTB TIPUMEHEHHEM AaBTOMATH3MPOBAaH | aBTOMAaTH3UPOBAH
pa3paboTku u pa3paboTKH U S3bIKOB COBPEMEHHBIX HOTO YIPABIICHHS, | HOTO yIpPaBICHHUS,
SI3BIKOB MIPOTPaMMHUPOBAHUS BCTPOGHHBIX CPEJCTB | C MPUMEHEHUEM C IPUMEHEHHEM
nporpammupoBann | SCADA-cucrewm; Ppa3pabOTKH U SA3BIKOB | COBPEMEHHBIX COBPEMEHHBIX
st SCADA-cucrem; | ycTaHaBIUBaTh U MIPOrpaMMHPOBAHUS BCTPOSHHBIX BCTPOCHHBIX
yCTaHaBIHBATh U HAcCTpauBaTh SCADA-cucrewm; CpeICTB CpeICTB
HacTpauBaTh MIPOrpaMMHOE U yCTaHAaBJIMBaTh U pa3paboTKu u pa3paboTku u
MIPOrpaMMHOE U annapaTHoe HacTpauBaTh SI3BIKOB SI3BIKOB
annapaTHoe obecrieuenne SCADA- MIPOrpaMMHOE U NPOTrPaMMHUPOBAHHU | MPOTPaAMMHPOBAHU
obecreucHue CHUCTEM. armapaTHoe s SCADA-cuctem; | 1 SCADA-cucrem;
SCADA-cucrem. obecrieueHne YCTaHaBIHUBAaTh U yCTaHaBIHUBaTh U
SCADA-cucrem. HAaCTpauBaTh HAacCTpauBaTh
Homyckarorcst MIPOTPaMMHOE U MIPOTpaMMHOE U
3HAYNTEIbHBIC anmapaTHoe anmnapaTHoe
OIMOKH, TIPOSIBIISICTCS | oOecrieueHne obecrieueHne
HEJOCTATOYHOCTb SCADA-cucrem. SCADA-cucrem.
yYMEHHU, 110 pAxy Ymenus oceoensl, | CBOOOAHO
MoKa3arene, HO JIOITYCKAIOTCSI orepupyer
o0yyaromuicst HEe3HAYHUTENbHbIC NpUOOpPETEHHBIMU
UCTIBITHIBAET OLINOKH, YMEHUSIMH,
3HAYUTEIbHBIC HETOYHOCTH, MIPUMEHSIET UX B
3aTpyIHEHUs IPU 3aTPpyIHEHUS IIPU | CUTYaIHsAX
OIIEpPUPOBAHUH AHAJTMTHYECKUX TTOBBIIEHHON
YMEHUSIMU TIPH UX oTeparusx, CJIOKHOCTH.
IIepeHoce Ha HOBbIE repeHoce yMeHui
CHUTYaIIH. Ha HOBBIE,
HeCTaHJlapTHbIE

CUTYAIHH.




14

Bnaners:
0a30BBIMU
HaBBIKAMH TIPU
pabore ¢
OCHOBHBIMHU
nHTepdericamu
SCADA-cucTeMbl;
OCHOBHBIMHU
SI3BIKAMU
MIPOTrPaMMHUPOBAHU
1 SCADA-cucrem;
MIPOTPaMMHBIM H

Ob6yuatomtuiics HE
BJaJIeCT WA B
HEJOCTAaTOYHOM CTEICHU
BJaJIeCT

0a30BBIMH HaBBIKAMHU
pu pabore ¢
OCHOBHBIMHU
narepdeiicamun SCADA-
CHCTEMBI; OCHOBHBIMHU
SI3BIKAMH
POrPaMMHPOBAHHS
SCADA-cucrem;

OO6yuarommiics B
HEA0CTAaTOYHOM
CTEIICHH BIIAJCET:
0a30BBIMH HaBBIKAMU
pu pabore ¢
OCHOBHEIMU
nHTepdericamu
SCADA-cucreMsl;
OCHOBHEIMH SI3BIKAMH
MIPOTrPaMMUPOBAHUS
SCADA-cucrem;
MIPOTPaMMHBIM H

OO6yuatontuiics
YaCTUYHO BJIAJICET:
0a30BBIMHU
HABBIKAMU TIPU
pabote ¢
OCHOBHBIMH
uHTepdeiicamu
SCADA-cucremsr,;
OCHOBHBIMH
SI3BIKAMHE
MIPOTPaMMHPOBAHU
s SCADA-cucrewm;

OO6yuarommiics B
MIOJTHOM 00beMe
BJIAJICCT:
6a30BBIMU
HaBBIKAMH [IPU
pabore ¢
OCHOBHBIMH
uHTepdeiicamMu
SCADA-cucreMsr;
OCHOBHBIMH
SI3BIKAMU
MPOTPaMMHUPOBAHU

anmnapaTHbIM MIPOTPAMMHBIM 1 annapaTHbIM MPOrpaMMHBIM 1 s SCADA-cucrewm;
obecrieueHrEeM arnmnapaTHbIM obecrieueHreM arnapaTHbIM MIPOrpaMMHBIM U
SCADA-cucrem. obecrieuennem SCADA- | SCADA-cucrem. obecrieueHreM annapaTHbIM
CHCTEM. OOyuatoruiics SCADA-cucrem. obecrieueHHEM
HCIBITHIBAET Hagwiku ocsoensl, | SCADA-cucrem.
3HAYUTCIBbHBIC HO JOITYCKAaroTCs CBO60ﬂHO
3aTpyAHCHUS TTPU HE3HAYUTCIIbHBIC OPUMCHACT
NMPUMCHCHNH HABBIKOB OH.II/I6KI/I, MOJTY4YCHHBIC
B HOBBIX CUTyallHsdX. HCTOYHOCTH, HAaBbIKH B
3aTpyAHEHUS IpU CUTYaLHUsAX
AHAIITUTHYCCKUX TMOBBIIICHHOMN
onepauusx, CIIOKHOCTH.
[IEPEHOCE YMEHUI
Ha HOBBIE,
HECTAaHAAPTHLIC
CUTYyallru.
Ikasa oueHMBaHUS TEKYLIEr0 KOHTPOJIS
HaumeHoBaHnue
KOHTPOJIA
P IIkana oueHuBaHus Onucanue
pe3yJbTaToOB
00y4eHust
3aureHo: HaOpaHo 3 u 6onee O6amioB | B kauecTtBe popM Tekymiero
He 3auteno: HabpaHo 2 u MeHee KOHTPOJISI 3HAaHUM CTY/I€HTOB
OaioB HCTIONIBb3YIOTCSI OTUETHI 110
Kpurepuu ouennBanus MPaKTUYECKUM padoTam.
OO0mmuit 6am1 mpu oIeHKe BrimonHeHne npakTHYecKux paboT
CKJIQJIBIBAETCA U3 CIEAYIOIINX JIOTTYCKAeTCsl MHIUBUYJIBHO MO0
roKa3areJiei: IpyIIaMu CTyACHTOB 10 2-3
- MPAKTUYECKOE 3aJaHUE BHIMIOJHEHO | yejoBeka. OTYET Mo MpakTUUeCKOou
Sammra MOJTHOCTHIO M 0€3 omuOoK — 2 6anna | paboTe TOKEH COAePIKaTh:
. | - IpaKTHYECKOE 3aaHHE Ha3BaHue padoTel, PUIO
MPAKTUYECKOU
paGoTHI BBITIOJTHEHO, OJTHAKO MPUCYTCTBYIOT | CTyJeHa(OB) M HOMEp BapHaHTa,

Oamn

Oa

HETOYHOCTHU B UTOTOBOM padoTe - 1

- IpaKTU4eckas pabora U OTYET
BBITIOJTHEHBI B CPOK — 1 Oasn

- oopMIICHHE OTYETa
COOTBETCTBYET TpeOoBaHUsIM — 1

MOPSI0K PACUETOB, PE3YIIbTATHI
paboTHI (pacueTHBIC WU
rpadudeckre), BEIBOBI 10 paboTe.
3anuTa oT4eTa 1Mo NPaKTHYECKOM
paboTe ocyIIecTBIsSETCs
UHAUBUAYaNbHO. CTyIEeHTOM
IpeoCcTaBIsgeTcs: 0(hOPMIICHHBIN
ordetr. OlleHUBaeTCS Ka4eCTBO
odopmIIeHHUs, TPABIILHOCTh
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pacyeToB u BbIBOJIOB. CTyACHTHI HE
BBITIOJTHUBIIINE MTPAKTUYECKYIO
paboTy K 3aIIuTe HE JIOMYCKAIOTCSI.

IIIkana oneHUBAHUSA HpOMe)l(yTO‘lHOﬁ aTrreCranmu: 3K3aMEeHa

Ixana oueHNBaHUA

Onucanue

OTIINYHO

BrinonHeHsl Bce BUIBI yueOHOU pabOThI, MPEAYCMOTPEHHBIE YUeOHBIM
maHoM. CTyJIEeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHUW, YMEHHH,
HAaBBIKOB TMPUBEJACHHBIM B TaONHIIAX [OKA3aTelsM, OMNEpPHUpYyeT
MPUOOPETEHHBIMU 3HAHUSIMU, YMECHHUSIMHU, HAaBBIKAMH, IPUMEHSET UX B
CUTYaLMsIX NNOBBIIEHHOW CIIO)KHOCTH, HE UCTIBITHIBAET 3aTPYAHEHUN IIPU
AQHAIMTHYECKUX ONEpalusax, NEPEeHOCEe 3HAHUW W yYMEHUIl HAa HOBBIE,
HECTaHJAAPTHBIE CUTYALIUH.

Xopo1o

Boinonuensl Bce BUIbI yueOHOU pabOThI, MPeayCMOTPEHHBIE YUeOHBIM
mnaHoM. CTYJIEHT J€MOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHMM,
YMEHHM, HABBIKOB MPUBEICHHBIM B TAOJIUIAX TOKA3aTeNIAM, ONEPUPYET
MPUOOPETEHHBIMH 3HAHUSAMH, YMECHUSMHU, HAaBBIKAMH, IPUMEHSET UX B
CUTYalUsX NOBBIIICHHON CJI0KHOCTHU. [Ipr ’TOM MOT'YT OBITH 1OMYIIIEHBI
HE3HAYUTENIbHbIC  OMMOKH,  HETOYHOCTH,  3aTPyJHEHHUS  TIpHU
AQHAIUTUYECKUX OIepalusaX, MepeHoce 3HAaHWH U yMEHHUH Ha HOBBIE,
HECTaHJIaPTHBIE CUTYAIIUU.

Y 10BIIETBOPUTEIILHO

Boinonnensl Bce BUIbI yueOHOU padOThI, MPEAYCMOTPEHHBIE yUeOHBIM
mw1aHoM. CTyAeHT J€MOHCTPUPYET HEINOJHOE COOTBETCTBHE 3HAHU,
YMEHHH, HaBBIKOB TMPUBEJCHHBIM B TaOMUIAX MOKa3aTessiM,
JOMYCKAIOTCS  3HAYMUTEIbHBIC OIIMOKH, TMPOSIBISETCS OTCYTCTBUE
3HAHWUN, YMEHUI, HABBIKOB MO PsAy MOKa3aTeNei, CTYIEHT UCTIbIThIBAET
3HAUUTEIbHBIE 3aTPYIHEHUS IPU ONIEPUPOBAHUY 3HAHUSMU U YMEHUSMHU
IIPU UX MEPEHOCe HA HOBBIE CUTYAIIHH.

HeynosnerBopurensHo

He BeimonHen onxuH wiau  Oojee BHJOB  ydeOHOM  paboThI,
MIPETYCMOTPEHHBIX YUEOHBIM TUTaHOM. CTYICHT JEMOHCTPUPYET MOJTHOE
OTCYTCTBHE€ WJIM HEIOCTATOYHOE COOTBETCTBUE 3HAHUM, YMEHUI,
HAaBBIKOB TIPHBEJACHHBIM B TaOJUIAX IOKa3aTeNsIM, JOIYCKAOTCS
3HAQUUTENIbHBIE OLIMOKU, TPOSBIAECTCS OTCYTCTBHUE 3HAHUW, YMEHHH,
HaBBIKOB TIO pANYy TMOKa3aTeJael, CTYJACHT HE MOXKET ONEpUpOBATH
3HaHUSIMU M YMEHUSIMU NIPU UX MEPEHOCE HAa HOBBIE CUTYAIIUHU.

IIIxaJja oeHUBAHMA IPOMEKYTOYHOM ATTECTALMM: KyPCOBOil padoThI

PE3YNIbTaTOB O0YUYEHUS

BrimonHenue u 3amura
KypCOBOH pabOThI

HanmenoBanue KOHTpoOIIs [Ixana oueHuBaHUA Onucanue
OtnnyHO: KauecTBO nosicHuTenIbHOM
KonnuecTBo HaOpaHHBIX 3aIUCKHU:
0aJIJIOB 32 MOSICHUTEIBHYIO 2 Gania — nmosiCHUTEIbHAs
3aMUCKY U 3alIUTY pabOThI — 3alMCKa BBIIIOJIHEHA MO
5. TpeOOBaHUSAM METOINUECKUX
Xopomo: KonnuectBo yKazaHui kaeapsl, IMeeT
HaOpaHHBIX 0AJIIOB 3a BBITIOJTHEHHYIO U
MOSICHUTEIBHYIO 3aMHCKY U COOTBETCTBYIOIIIE
3amuTy padoTsl — 4.
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YV 10BIIETBOPUTENBHHO:
KonnyectBo HaOpaHHBIX
0aJI0B 32 MOSICHUTEIbHYIO
3aMUCKY U 3aIUTY paboThI —3.
HeynosnerBopurenbHo-
KonnyectBo HaOpaHHBIX
0aJI0B 32 MOSICHUTEIbHYIO
3aIIUCKY U 3aIIUTY PabOoThI
MeHee 3.

o opMIICHHYIO TpadUICCKYIO
U pacyeTHYIO 4acTH.

1 Gann — nosicHUTEbHAS
3aIlMCKa BBIIIOJHEHA MO
TpeOOBaHUSAM METOIUUECKHUX
yKazaHui kadeapsl, umeer
ook B rpaduyecKkoit u
pacyeTHO YacTH.

0 6ann — nosicHUTEbHAS
3aMMcKa BBIIIOJIHEHA HE 110
TpeOOBaHUSAM METOIUUECKUX
yKazaHuil kadeapsl 1 UMeeT
KpUTHYECKHE OIINOKU B
rpadu4ecKoil U pacueTHOU
YacTH.

3ammuTa KypcoBOil pabOThI:

3 Gamna — mpu 3ammre
CTYACHT IIOKAa3bIBACT
ri1ry0oKoe 3HaHHe BOIPOCOB
TEMbI, CBOOOHO ONEPUPYET
JAHHBIMU PAaCYETOB, JIETKO
OTBEYAET Ha MTOCTABJICHHBIC
BOIIPOCHI

2 Ganna — mpu 3anmTe
CTYZACHT IOKa3bIBaeT 3HAaHHUE
BOTIPOCOB TE€MBI, OTIEPHPYET
JTAHHBIMU PacyeToB, 6e3
0COOBIX 3aTpyAHEHUI
OTBEYAET Ha MOCTABJICHHBIE
BOTIPOCHI

1 6amn — npu 3anUTe CTYACHT
MPOABJIACT HCYBCPCHHOCTD,
MoKa3bIBaeT ciaboe 3HaHue
BOIIPOCOB TE€MBI, HE BCETIa
JIaeT UCUEPIIBIBAIOLIIE
APTYMCHTUPOBAHHBIC OTBCTHI
Ha 3a/laHHbIE BOIIPOCHI

0 6anoB — mpu 3amuTe
CTYZACHT 3aTpyIHACTCS
OTBC€YaTh HA IIOCTAaBJICHHBIC
BOIIPOCHI IO €€ TEME, HE 3HAeT
TEOPHH BOTIPOCA, IPH OTBETE
JIOIYCKAET CYIIECTBEHHbIE
OIIHOKH.
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7.301eHOYHbIE CPEACTBA

7.3.1 Texymuii KOHTPOJIb
Tunoévie 6onpocwl K npakmuyeckum pabomam

[IpakTuyeckas padora 1:
. Oranbl pazsutus ACYTII
. KOMIIOHEHTBI crcTEM KOHTPOJIS U YIIPABJICHUS U UX Ha3HAUYEHUE
. Ocnosnble nonatus SCADA-cucrem
. Boamoxnoctu SCADA-cuctem
. OCHOBHBIE TEXHUYECKHUE U IKCILTyaTallnOHHbIE BO3MOKHOCTH SCADA
[IpakTuyeckas padora 2:
. MUactpymenTansabie cBorictBa SCADA
. Dkcmnyaraionsbsle cBoiictBa SCADA
. Cpenctaa peanuzauuu otkpbiToctd SCADA-cuctem
. CpoiictBa SCADA, Bnustomnye Ha S5KOHOMUUECKYIO 3(h(hEeKTUBHOCTh
. CaMOCTOSITENTEHO CO37]aTh HOBBIM MPOEKT U B HEM OJTHO OKHO.
[IpakTuyeckas padora 3:
1. lo6aBuTH B MPOEKT JIBa Ciaiiiepa: BEpTUKAIbHBIA U TOPU30HTATbHBIN.
2. I3MeHHUTh NPOEKT TaK, 4TOOBI IPU MEepeMEIICHUH TOPU30HTAIBLHOIO cllaiiiepa Mpoucxoauia
aHUMaIMsl.
3. Co3paTh HOBYIO IEPEMEHHYI0, KOTOpasi OyAeT OTBEYATh 32 AHUMAIUIO OT/AEIbHOTO MEXaHU3MA.
4. BriOpath quana3oH U3MEpPEeHUs U TUIl IEPEMEHHBIX.
5. CKOMIIMIMPOBATh U 3aIlyCTUTh MPOEKT.
[IpakTuueckas pabora 4:
. I[Tonsitne u o6nacts npumenenuss SCADA-cucrem
. 3agaun pemaembsie SCADA-cucremamu
. OcHoBHbIe KOMITOHEHTHI (cocTtaB) SCADA
. OcHOBHBIE TpeOOBaHUS K IUCIIETYEPCKUM CUCTEMAM YIIPABIICHUS
. O6mas ctpykrypa SCADA
[IpakTuueckas pabora 5:
. 106aBUTh B MPOEKT KHOMKH.
. [lpuBsizaTh K KHOIIKaM pabOTy MEXaHU3MOB U IIEPEMEHHBIE.
. Co3aathk TEKCTOBOE MOJIE, B KOTOPOM OyJIeT 0TOOpakaThCs MPOLIEHT paboThl MEXaHHU3MA.
. Co31aTh HECKOJIBKO CKPHUIITOB JUISI BHIYMCIICHUS MATEMaTHYECKUX (YHKIINH.
. Co3aaTh aHMMALMIO /1711 TPEBOTHM U KHOTIKY MOATBEP)KICHUS JaHHOM TPEBOTH.
[IpakTuueckas pabora 6:
. Ctpykrypa SCADA-cucrem
. Ynanennsie Tepmunaisl (RTU)
. Kanansr cBs3u (CS)
. ducneruepckue nyHKThl ynpasiaenus (MTU)
. Cucremsl peasibHOro BpeMeHu it opranuzanun SCADA-cuctem
[IpakTuueckas pabora 7:
1. Co3mate nepeMeHHYI0 I OTCISKUBAHHMSI MOMEHTA BOSHUKHOBEHMS alapMa U 3a/1eHCTBOBAHUS
aHUMaIH.
2. J1o6aBUTh HOBOE OKHO TPEH/I0B M IOMECTUTH B HETO OOBEKT.
3. Jlo6aBuTh NepeMEHHYI0 U OpraHU30BaTh €€ HenpepbhIBHOE n3MeHeHue ¢ marom 0,5 uepes 100 mc.
4. BeiBecTu Ha rpauk (yHKIIMH CHHYCa U KOCUHYCA.
5. 3apaTh npezenbl 0ToOpakaeMbIX 3HaYEHHUH U1l rpaduka.

DN AW N —

Wk W=

DN A~ W - DN A~ W -

DN AW N~
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[IpakTuueckas pabora 8:
1. JIo6aBUTh B MPOEKT KHOIIKH.
2. [lpuBsizaTh K KHOIIKaM pabOTy MEXaHU3MOB U [IEPEMEHHBIE.
3. Co3paTh TEKCTOBOE M0JIE, B KOTOPOM OYyJIeT 0TOOpakaThCsl MPOLEHT pabOThl MEXaHU3Ma.
4. Co31aTh HECKOJIBKO CKPUIITOB ISl BBIYMCIICHUSI MaTEMaTHYECKUX (PYHKIIHH.
5. Co3paTh aHMMALIMIO ISl TPEBOTU M KHOIIKY ITOJTBEPKIEHUS JTaHHOM TPEBOTH.
[IpakTuueckas pabora 9:
1. Ocobennoctu SCADA kak nporecca ynpaBieHuUs
2. @yukimn SCADA kak yaCTH cHUCTEMbl aBTOMaTHYECKOIO YIIPaBICHUS
3. ®ynkuuu SCADA: xpaHeHe HCTOPUH TIpoLiEcca
4. ®ynkiuu SCADA: obecrieueHne 0€301acHOCTH YIPABICHUS MMPOIIECCOM
5. Ilonstue coObitus. [lonstue anapma. OCHOBHBIE BU/IbI aTapPMOB

7.3.2 IlpomexyTOyHasi aTTecTalus

3aoanue na Kypcogyr paoomy:

J11s1 BBIOpaHHOT'O TEXHOJIOTMYECKOTO 00BEKTa B HEOOXOAUMO BBINOJIHUTH:

1. TexHonormueckoe onvucanue o0bEKTa (CocTaB 000py0BaHHE, TPUHIIUI PAOOTHI)

2. Cozlianue yrpasJisfoIIel MporpaMMbl (UM MPOrpaMMbI-MOJIeTN) 00bEKTa Ha BEIOpAaHHOM
s3bIKe porpammupoBanus B TIA Portal

3. [lepeuens TAroB (IEPEeMEHHBIX ), UCIIOIB3YyEMbIX B YIPABIAIOLIEH Mporpamme (MOAEIN)

4. Be16op anmapaTHO# KOH(UTYpalluy aBTOMAaTU3UPOBaHHON cuTeMbl. Co3aHne OCHOBHOTO
9KpaHa BU3yanu3aluu (Iporecc).

5. Co3nanue anumManuy oObEKTOB ¢ UcHoiab3oBanueM cpenctB TIA Portal.

6. Pa3zpabotka cuctembl cooOuieHuil Ay oObekTa. Co3llaHue CUCTEMbl OMOBEUICHHS Ha
TEKYIEM WU

OTJICTIbHOM DKpaHe.

7. PazpaboTka perenToB /It TEXHOJIOTHYECKOTO mporiecca (mpu Heodoxonaumoctn). Co3manue
9KpaHa YIpaBJICHUS PeleTaMu.

8. Co3zmanue oT4eTOB /s Tpoliecca (BO3MOXKHOCTD MeYaTH OTYETa pa3 B CMEHY).

9. Coznmanue skpaHa Uid aJMUHUCTPUPOBAHUS TMaHeNd (MUHUMYM JBa TOJB30BaTENs C
Pa3HBIMM IIpaBaMu).

Tunoegwle 6onpocwl K 3auume Kypcoeoii padomaol

1. dns gero ucnonb3yercst paznen «text list»? Kakue ocHoBHBIE HacTpoiiku conepxur | [IK-6
TEKCTOBBIN CIIHCOK?
2. Kak cBsi3aTh epeMeHHYI0 ¢ TeKCTOBBIM criuckoM? Kakue Tumbl 1aHHbBIX niepemenHoi | [TK-6
MO>KHO MCIIOJIb30BaTh?
3. [lepeuncauTe BUJIBI CTAHIAPTHON aHUMAIIMH, TOCTYIMHOW JuIs 0a30BbIX 00bekTOB n3 | [1K-6
o6ubmmorekn HMI.
4. Kak npuBsI3aTh H3MEHEHHUE [IBETa 00BEKTa K ONpeICICHHOMY auana3ony n3MmeHeHus | [1K-6

MepeMEHHOM ?
5. C moMonIbi0 KaKOM aHMMAaIlMH MOKHO M3MEHSATH IIBET KHOIIKH, KOTJa OHAa Ha)kaTa? T1IK-6
6. B yuem orimume annmarmn «enable» ot «visible»? T1IK-6

7. Kakue THIBI JAHHBIX TIEPEMEHHOW MOXKHO YKa3blBaTh IpH co3naHuu anumaruu | [TK-6
nepeMenieHus: oobexTa?
8. B uem n3MepsieTcsi KOOpAMHATA IEPEMEIISHHUS] 00BEKTA M0 SKpaHy? ITK-6
9. B yeMm 3akmroyaercs crrocod aHMMAIMH, CO3aHHbBIN 3a CUET HAIOKEHUS CI0€B? TIK-6
10. CKOIBKO CTI0€B IOCTYITHO B MAHENH U KaKOW U3 HUX sABIseTCs BepxHUM (HmkHuM)? | T1IK-6
11. Kak ymnopspouuth siemMeHThl Ha ofHoM cioe? B kakom pasmene TIA Portal | [TK-6
0TOOpaXKAIOTCS CIIOH M TTOPSIOK 3JIEMEHTOB Ha OJTHOM cJioe?
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12. B yem mpeuMymiecTBa TpyNIUAPOBKA OOBEKTOB MpH co3qaHuy aHuManuu 3a cuer | [IK-6
HAJIOXKEHMSI CII0EB?

13. Kak crpynmupoBaTh/pa3rpynmnupoBaTh 00bEKTHI HA SKpaHe? I1K-6

14. T'me MOXHO NOCMOTPETh CIrpYyNIUPOBAaHHBIE OOBEKTHI M W3MEHUTH cBoiicTBa | [IK-6
(mapameTphbl) Bceil TpynnbI?

15. Kak OTKJII0UNTH/BKIIOUNTH BUIMMOCTh ONPEeIEHHOTO cios? [1K-6

BO”pOCbl K IK3ameny

1. Oranel pazsutusg ACYTII I1K-6
2. KOMIIOHEHTBI CUCTEM KOHTPOJISL U YIPABJICHUS! U MX Ha3HAUCHUE I1K-6
3. Ocuosnble oasTHs SCADA-cucTeM I1K-6
4. Bosmoxnoctu SCADA-cucrem I1K-6
5. OCHOBHBIE TEXHUYECKHUE U IKCIUTyaTallMOHHbIE BO3MOKHOCTH SCADA T1IK-6
6. Ctpykrypa SCADA-cuctem I1K-6
7. Y nanennsie Tepmunaisl (RTU) I1K-6
8. Kanassi cBsizu (CS) I1K-6
9. lucneryepckuie MyHKTHI ynpasiaeHus (MTU) I1K-6
10. Cuctemsl peanbHOr0 BpemeHu s opranuzanuu SCADA-cucteM I1K-6
11. MeTopl MeXIPOIIeCCHOM KOMMYHHUKAIMH. ActiveX-00beKThI I1K-6
12. OPC-cepBepsbl I1K-6
13. N neosiorus pacnpeeieHHbIX KOMILJIEKCOB I1K-6
14. Pexxumsbl cereBoro oomena B SCADA I1K-6
15. Yopasnenue uepe3 Muareprer. Jloctyn K mpoekTy yepe3 MHTepHeT [1K-6
16. Ilonsatue u obnacts npuMenenuss SCADA-cuctem I1K-6
17. 3apauu pemaembie SCADA-cucteMamMu T1IK-6
18. OcHoBHbIe KOMNIOHEHTHI (cocTaB) SCADA [1K-6
19. OcHOBHBIE TPeOOBaHHUS K JUCIIETYCPCKUM CHCTEMaM YIPaBICHHUS IT1K-6
20. O6mas ctpykrypa SCADA I1K-6
21. ®ynkuuoHanbHas cTpykrypa SCADA I1K-6
22. Cranmapt OPC-cepBep. Haznauenne. OCHOBHBIC ClieIM(PUKAIINH I1K-6
23. Xapakrepuctuka OPC DA-cepBepa I1K-6
24. Oynkuun SCADA: pa3paboTka 4enoBeKa-MalImHHOro HHTepdeiica IT1K-6
25. @ynkuuu SCADA Kak CUCTEMBI AUCTIETYEPCKOTO YIIPABICHMUSI [1K-6
26. Ocobennoctr SCADA Kkak mporiecca yrnpaBieHuUs IT1K-6
27. ®ynkuuu SCADA kak 4acTu CUCTEMbl aBTOMATUYECKOTO YIIPABIICHUS I1K-6
28. Oynkuun SCADA: XpaHeHue UCTOpHH Mpolecca I1K-6
29. Oynkuun SCADA: obGecriedenue 6€30MacHOCTH YITPABICHUS TPOLIECCOM I1K-6
30. Ilousitue codbitus. Ilonarue anapma. OCHOBHBIE BH/IbI aJJTapMOB [1K-6
31. UactpymenTanbhble cBoiicTBa SCADA IT1K-6
32. DkcmyaranuonHuble cBoiictBa SCADA I1K-6
33. Cpenctsa peanuzaiuu oTKpeITocTH SCADA-cuctem I1K-6
34. CroiictBa SCADA, Biusiiolmye Ha 5)KOHOMUYECKYI0 3)(PEeKTUBHOCTh I1K-6




