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1 Henawn, 3a0a4M ¥ IVIAaHUPYEMbIe Pe3yJbTAThl 00y4eHHs 110 AUCHUILIHHE

Ilesnpt0 OUCLMIUIMHBL SBISIETCA 3HAKOMCTBO CTYAEHTOB C COBPEMEHHBIM KOMIIOHEHTaMH
SCADA-cuctem, u3ydeHHE METOJIOB TOCTPOCHHUS ASPPEKTUBHBIX CHUCTEM aBTOMATHYECKOTO U
aBTOMATU3UPOBAHHOTO  YIPABICHHUS TEXHOJOIMYECKUMH IPOLECCaMU, C HCHOJIb30BAHUEM
IporpaMMHo-ammnaparHeix komiiekcos SCADA.

3amauell JAMCUUIUIMHBL SIBJSIETCS pPa3BUTHE Yy CTYJEHTOB TEOPETUYECKUX 3HAHUH U
NPAaKTUYECKUX HABBIKOB, MO3BOJIIONIMX TOHUMATh M MIPUMEHATh (DyHIaMEHTaJIbHBIC U TEPEIOBbIE
3HAHUS U Hay4YHbIE IPUHIIUIIBL, JISKAIIHE B OCHOBE COBPEMEHHBIX CPEZCTB M CUCTEM aBTOMAaTH3alMH,
yIpaBJIEHUS, KOHTPOJISI TEXHOJIOTMYECKUMH MTPOIIECCaMH U TPOU3BOICTBAMH ITPH (HOPMYITUPOBAHUN
U pelIeHUH HHKEHEPHBIX 3a7a4.

Oo6yuenune no mucruminHe «SCADA cuctemMbl B aBTOMaTH3MPOBAHHOM ITPOU3BOJICTBEY

HaIpaBlieHO Ha (OPMUPOBAHUE Yy OOYUAIOIIMXCS CIETYIOIIUX KOMIETSHIIUH:

Kox v HaumenoBanue
KOMIIeTeHIIHN I

HNHaukaTopbl JOCTHKEHUS
KOMIIETeHIIUH

HaunmeHoBaHue noxkasaress
OLlCHUBaHUA

ITK-6. Criocoben pa3zpaboTarth
KOHIICTIIIUH
aBTOMAaTU3UPOBAHHON
CHCTEMBI yIIPaBJICHUS
TEXHOJIOTUIECKUMHU
nporeccamu

NIIK-6.1 [Torumaet criocoOsr
Y METOJIbI Pa3paboTKu
KOHUEIILINI
ABTOMAaTU3HPOBAHHBIX CHCTEM
YIPaBJICHUS
TEXHOJIOTHYECKUMU
rpoleccaMu

HIIK-6.2 PazpabaTbiBaeT
BAapUAHTHI KOHIEMIIUN
ABTOMAaTU3UPOBAHHOU
CUCTEMBI YIIpaBJIEHUS U
(hopMHUpYET UTOTOBYIO
KOHIICTIIIHIO.

NIIK-6.3 OcymectBiser
pa3paboTKy YaCTHBIX
TEXHUYECKUX 3aIaHUH Ha
MOACUCTEMBI
ABTOMAaTU3MPOBAHHON
CUCTEMBI YIIPABJIEHUS U BUJIbI
o0ecrieueHnH.

3naTs: [IpombinuieHHbIE
uHTEp(ECchl 1 KOHTPOJUIEPHI,
paboTaroniye 1noj ynpasjieHue
SCADA-cuctem.

Ywmers: [IpoexTupoBats
SCADA-cuctembl
aBTOMATHUYECKOI0 U
aBTOMATHU3UPOBAHHOTO
YIpaBi€HUs, C IPUMEHEHUEM
COBPEMEHHBIX BCTPOEHHBIX
CpPEZCTB pa3pabOTKHU U SI3BIKOB
nporpammupoBanusi SCADA-
cucteM; Y CTaHaBJIMBATh U
HACTpauBaTh IPOrpaMMHOE U
anmnapatHoe oOecrieyeHue
SCADA-cucrem.

Baagernb: ba3zoBeiMu
HaBbIKaMU Mpu padoTe ¢
OCHOBHBIMH HHTep¢eiicamu
SCADA-cucremsr;
OCHOBHBIMU SI3bIKAMU
nporpammupoBanusi SCADA-
cuctem; [IporpaMmmMHBIM U
anmapaTHbIM 00ECTICYCHUEM

SCADA-cucreMm.

2 MecTo TUCHUIUIMHBI B CTPYKTYpPe 00pa30oBaTe/ibHOM MPOrpaMMbl

I[I/ICL[I/IHJII/IHa OTHOCUTCA K 4YaCTH,

dbopMupyeMoil ydacTHUKaMH 00Opa30BaTeNIbHBIX

oTHomeHud Omoka bl «Jluctumamaer (Momynw)». JucnuiiimHa HEMOCPEJACTBEHHO CBSI3aHA CO

CJIEYIOIIMMH JUCHMIUIMHAMU U nTpakTukamu OOIT:
ABTOMaTH3UPOBAHHOE MPOECKTHUPOBAHUE IIEKTPOTEXHUUYECKOM TOKyMEHTALUN
MeToab!l 1 anropuT™Mbl 00paboTKH N300paskeHUi
MoHTax 1 HajaiKka aBTOMaTU3UPOBAHHBIX CUCTEM
[TporpammupoBanue Ha Python




[TporpamMmMHOe obecrieueHUE 1 CUCTEMHBIC (DYHKIIUU KOHTPOILIIEPOB
[IpoexkTrpoBaHKE MPOMBIIIJIEHHBIX CUCTEM aBTOMAaTU3ALIUN
IIpoMBILIIIEHHBI HHTEPHET BEILEH.

3 CTpyKTypa M cojep:KaHue AUCHUTTUHBI

OO011ast TPYA0EMKOCTh JUCIUILIMHBI COCTaBIsACT 6 3aueTHbIX equnmil (216 gacos).

3.1 Buabl yueOHoii padoThl U TPYI0EMKOCTh

Ne . KoauuecrBo | CemecTpbl
Buj yueOHoi1 padoThI
n/n 4acoB 3
1 | AyanTopHble 3aHATHS 72 72
B Tom uncne:
1.1 | Jlekuun 18 18
1.2 | CemuHapckue/npakTHIECKHUE 3aHATHSI o4 24
1.3 | JlabopaTopHbIe 3aHATHS 0 0
2 | CamocTosiTeqibHAsI padoTa 144 144
B Tom uncne:
2.1 | Pabora ¢ KOHCIIEKTOM JIEKIIHAI 48 48
2.2 | IloaroroBka K MPaKTHYCCKUM 3aHSITHSIM 78 78
2.3 | IlogroroBka K sK3aMeHy 18 18
3 | [IpoMe:xxkyTOUHasI aATTECTAIUSA
3auet/aud.3a4uer/IK3aMeH JK3aMeH
Hroro 216 216




3.2 TemaTH4yecKHii IJIaH H3YyYCHUST NUCHUIIIINHDbI

TpyroeMkocTb, yac
AyautopHasi pa6ora 3
=
o o g = A
Ne Pa3aenpbl/TeMbl o - % % o :__mi = % % q:a g
n/n AUCHUTLTHHBI 3 = 22 El 2E 2901 88
2 | E |§::| 25| E2|£8
= S35 &5 | =8| 8
=3 9 S 29 s
0 o < = =
O R = = &)
1 | Pa3nen 1. BBenenue B mpeaMer 18 2 0 0 0 16
11 Tema 1. BBenenne, oOCHOBHBIC 2 0 0 0 16
TIOHSTHSI U ONpeieNICHuUs
Paznen 2. AnnmapaTHasi 4acThb
2 SCADA-cucrem 32 4 4 0 0 24
21 Tema 1 MoOuIbHBIC U KOMITAKTHBIC 2 2 0 0 12
YCTpOHCTBa
29 Tema 2. YcrpoiicTBa Ha 6a3e 5 5 0 0 12
MIEPCOHANBHBIX KOMITBIOTEPOB
Paznea 3. [lporpammuoe
3 odecneuenue SCADA 80 4 28 0 0 48
Tema 1. O630p 110 ansa coznanust
3.1 SCADA 2 4 0 0 8
Tewma 2. [IporpaMMHbI€ BO3MOXKHOCTH
3.2 nipu pazpabotke SCADA cucrem 2 24 0 0 40
Pa3zgea 4. Padora ¢ 1aHHLIMH B
4 SCADA 58 4 18 0 0 36
4.1 | Tema 1. Cucrema cooOIIIeHUIT 2 10 0 0 20
4.9 Tema 2. ApxuBupoBaHHUE U 5 8 0 0 16
0TOOpaKEHHE JTAHHBIX
Paznen 5. CereBble KOMMYHMKALUN
5 SCADA 28 4 4 0 0 20
51 Tema 1. P%HOPH,HHOCTI/I CETEBBIX 5 5 0 0 12
KOH(Uryparmii
5.2 | Tema 2. KnueHT-cepBEpHBIE CHCTEMBI 2 2 0 0 8
Hroro | 216 18 54 0 0 144

3.3 Conep:xaHue TUCHUILITUHBI

Paznen 1. BBenenune B npeamer

BBenenue, ocHoBHBIC TOHATHS 1 onpeaenenus. Ormuuus nouatuit YMU u SCADA. 3anaun
u (yHKIMH, KOTOpHIe a0oKHA BHITONHATE SCADA. Pa3sHOBHIHOCTH apXHWTEKTYypHBIX PEIICHHN
SCADA.

Pazpnen 2. Annapatnast yactb SCADA-cucrem

MoOumnbHbIe 1 KOMITakTHBIE ycTpoiicTBa. YMMU unTepdelic Ha 6a3ze mpocTeNIIuX AIEMEHTOB.
Pa3HOBUIHOCTH KOMMIAKTHBIX MaHeNel A BU3yalln3aluu U yrpasieHus. MoOuIbHbIE yCTpOiicTBa
JUIsT BU3yalIM3allMM W yHpaBieHUs. YCTpoiicTBa Ha 0a3e MepCOHaJbHBIX KOMIIBIOTEPOB.
[TpoMbIIITIEeHHbIE KOMITBIOTEPHI CO BCTPOEHHBIM MNpPOrpaMMHBIM obOecriedeHueM. TpeGoBaHus K
KoMmIbroTepam Jutst padotel co SCADA.



Pa3pnea 3. Ilporpammuoe odecieuenne SCADA

O630p IO mus cosmanus SCADA. OtedecTBeHHOE W 3apyOeKHOE MPOTPpaMMHOE
obecnieuenne. Kpurepun BpIOOpa mporpaMMHOTo oOecrieueHust Ui pa3inyHbIX 331a4. becmaTHoe
U JIMIIEH3UOHHOE NporpamMmmHoe obOecrneueHue. I[IporpaMMHble BO3MOXKHOCTH TpU pazpaboTke
SCADA cucrem. OyHKIMH, KOTOpHIE JOJDKHO OOECIeYMBaTh MPOTrpaMMHOE OOecreueHHe JUIs
pa6otel co SCADA. KnneHT-cepBepHbIe MPUITOKEHUS, CETEBBIC U 00JIAYHBIC CEPBHCHI.

Pa3nen 4. Patdora ¢ 1anasiMu B SCADA

CucreMa cooOmeHuii. Pa3sHOBUIHOCTH COOOIIEHUH U 0COOEHHOCTH MX BbI30Ba. COOBITHS,
BIUSIOIIME Ha TOSBJICHUE U  OTOOpakeHHe cooOmieHud. KBuUTHpOBaHHE COOOIICHHIA.
ApxuBHpOBaHHE U 0TOOpakeHHE NaHHbIX. CO3/1aHNE apXUBOB B JIOKAJILHOW CUCTEME U Ha CEpPBEPE.
OtobOpakeHre apXUBUPOBAHHBIX JJAHHBIX B BUJIE TPaA()HUKOB.

Pa3pnen 5. CereBbie kommyHukauuu SCADA

PasHoBumHOCTH  cereBbIX  KOHpurypanuil. OObelMHEHHWE HECKOJIbKHUX  YCTPOMCTB
BU3yallM3allui B eAMHYI0 ceTh. KimeHT-cepBepHble cucteMbl. O030p pa3iuyHbIX KOH(UIyparui
SCADA cucrem.

3.4 TemaTnka CEMUHAPCKUX/MIPAKTHYECKUX H JIA0OPATOPHBIX 3aHATHH

3.4.1 CeMuHapcKue/mpakTHUECKUE 3aHITUS

[paktuueckas padora 1 (mpoBoauTCs Ha 3aHATHU 1-2). AHAIM3 YCTPOMCTBA BU3yaln3aluu
(Ha BBIOOD) M €r0 TEXHUYECKHUE XapaKTEPUCTUKH.

I[paktuueckas padora 2 (mpoBoauTCs Ha 3aHATHU 3-4). COOpKa 1 HACTPOIKA amnnapaTHON
KOH(HUTypalyy yCTPOHCTBA C HCIOIB30BaHUEM IPOTPAMMHOTO 0OECTICYCHHUS.

[MpakTuueckas padora 3 (mpoBoauTcs Ha 3aHATHH 5-6). PaboTa ¢ sxpanamu.

[TpakTuyeckas pabora 4 (mpoBoautcs Ha 3ausaTuu 7-8). [lepenaua nanupix mexay I[JIK u
YCTPOHCTBOM BU3YyaTU3AIMH.

[MpakTuueckas padora 5 (mpoBoautcs Ha 3ansTiu 9-11). Buapl aHMManuu B yCTpoiicTBax
BU3yaJIN3aIUH.

I[MpakTuueckas padora 6 (mpoBoautcs Ha 3ansTuu 12-13). CozgaHue nporpaMmel
BU3yaJIN3aIlUN HAa HECKOJIBKHX SI3bIKAX.

I[MpakTuueckas padora 7 (mpoBoautcs Ha 3aHaTHH 14-16). MeToab! ayTeHTH(DUKALUH B
YCTPOMCTBAX BU3yaJU3allUH.

I[MpakTuueckas padora 8 (mpoBoautcs Ha 3ansTiu 17-21). Cucrema cooOIIeHHH.

[Mpaktrueckas padota 9 (mpoBomuTcs Ha 3aHsATUH 22-25). OTOOpaKeHHE U ApXUBUPOBAHUE
JTAHHBIX.

[Mpaktrueckas padota 10 (mpoBoauTcst Ha 3aHATHH 26-27). Co3aHKie KIMEHT-CEPBEPHOI
CHCTEMBI.

3.4.2 JlaGopaTopHbIe 3aHATUS

He npenycmotrpensl

3.5TemaTnka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)

He npenycmorpensl



4 YyeOHO-MeTOaAMYECKOE M HHPOPMALTMOHHOE o0ecredeHne
4.1 HopmaTuBHbie 10KyMeHTHI 1 'OCThI

He npenycMmotpensl

4.2 OcHoBHasi TUTepaTypa

1. Mummapés, B. FO. Opranuzauus u njiaHupoBaHUE aBTOMAaTU3UPOBAHHBIX TPOU3BOJICTB :
yueOHuk 115 By30B / B. FO. lummapés. — 2-e u3n. — Mocksa : U3parensctBo IOpaiit, 2025, —
318 c. — (Beicmiee oOpazoBanme). — ISBN 978-5-534-11451-5. — Tekcrt : 31€KTpOHHBINA //
O6pasosarenbHas wiatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/566046;

2. CeBeprieB, H. A. Teopus Hale)KHOCTH CIIOXKHBIX CHCTEM B OTPAaOOTKE M IKCILTyaTalHH :

yueOHuk 11 By3oB / H. A. CeBepueB. — 2-e u3z., nepepad. u gon. — Mocksa : M3aaTenscTBoO
FOpaiit, 2025. — 473 ¢. — (Bricmee obpazoBanue). — ISBN 978-5-534-12071-4. — Tekcr :
3JIEKTPOHHBIN // O6pazoBatenbHas wiatdopma Opaiit [caiT]. — URL:

https://urait.ru/bcode/563807;

3. Teippikun, C. HO. HHpOpManmoHHO-U3MEPHUTENIBHBIC U YIPABJISIONINE CHUCTEMBI :
yaeOHoe mocooue st By3oB / C. HO. Teipeimikua. — Mocksa : U3narensctBo FOpaiit, 2025. — 124
c. — (Bpiciiee o6OpazoBanue). — ISBN 978-5-534-21481-9. — Tekct : SIEKTpOHHBIA //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/572624.

4.3 lonoTHUTEIbHAS JTUTEPATypa

1. Enucdannes, 0. A. DOkcmnyaranus W OpraHu3alysi PeMOHTOB METaJLTyprHUeCKOTo
obopynoBanus : yueOnuk st By30B / FO. A. Enudannes. — Mocksa : M3natensctBo FOpaiit, 2025.
— 160 c. — (Bsicmiee obOpazoBanue). — ISBN 978-5-534-13806-1. — Tekct : 31eKTpOHHBIN //
O6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL.: https://urait.ru/bcode/567656;

2. EropoB, A. ®. UVHTerpupoBaHHBIE aBTOMATH3WPOBAHHBIE CHUCTEMbI YIIPABICHUS
XUMHUYECKHUMH TTPOU3BOJICTBAMH U TIPENPUITHASIMH : YIeOHUK 17151 By30B / A. @. EropoB. — Mocka
: U3narensctBO FOpaiit, 2025. — 248 ¢. — (Bricmee oopazoBanue). — ISBN 978-5-534-13871-9.

— Texct : »snextponnsnii // OOpa3oBarenbHas tatdopma HOpaiir [caiit]. — URL:
https://urait.ru/bcode/567528;

3. Pauxos, M. IO. ABTOMAaTH3aIsg TPOU3BOACTBA : YUYEOHUK JUIsI CpPEIHErO
npodeccuonansHoro obpazoBanusi / M. FO. PaukoB. — 2-e u3n., ucmp. u gon. — Mocksa :
WznatenberBo FOpaiir, 2025. — 182 ¢. — (IIpodeccuonanbroe oopazoBanue). — ISBN 978-5-534-
12973-1. — Texct : snexktpoHHbI // OOpa3oBatensHas miardopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/565825.

4.4JnekTpoHHBIE 00pa3oBaTeIbHbIE PECyPChI
He npenycmotrpensl

4.5 JIuueH3noHHOoe ¥ CBOOOIHO pacnpocTpaHsieMoe MPorpaMMHoe
o0ecreuenue

1. Microsoft-Office



2. Matlab Simulink
3. Microsoft-Windows
4. TIA Portal Professional

4.6 CoBpemMeHHbIe TPoeccHOHATbHBbIE 0a3bl JaHHBIX U HH(POPMALMOHHbIE
CIIPABOYHBbIE CHCTEMBbI

1. EpnuHoe okHO [1ocTyma K oOpa3oBareibHBIM pecypcam DenepainbHbI  TOpTaT
http://window.edu.ru

2. KommnbrotepHbie WH(POPMAIIMOHHO-TIPABOBHIC CHUCTEMBI «KoHcynbTanT
http://www.consultant.ru, «I"apant» http://www.garant.ru

3. OdunuanpHbIA HHTEPHET-TIOPTAJ TPaBOBOM MH(popManuu http://pravo.gov.ru.

4. Hayunas snexktpoHHast 6nbmaunotexa http:// www.elibrary.ru

5. Poccuiickas rocyaapcTBenHast oubnuoreka http:// www.rsl.ru

6. ObC «YHuBepcureTckas Onbarorexa onnaita» https://biblioclub.ru/index.php

5 MaTepHaHLHO-TeXHH‘IeCKOC o0ecreueHue

1. KoMnbroTepHBIH KI1acc ¢ MpeAyCTaHOBIEHHBIM IPOrPaMMHBIM 00ECIICUeHUEM, YKa3aHHBIM
B II. 4.5, MyJIbTUMEANITHOE 000pyT0BaHUE (ITPOCKTOP, MEPCOHATBHBINA KOMITBIOTED MIPEIIOAaBATEIs ).

2. Ayautopus Ans JEKIUOHHBIX, MPaKTHUeCKUX 3aHaATud. OOOopyqoBaHHE W ammaparypa:
ayauTOpHAs JOCKA, BO3MOKHOCTb UCIIOJIb30BAHUS MYJIbTUMEAUNHOTIO KOMILJIEKCA.

6 Meroauyeckue peKOMeHAANMHU

6.1 MeToanuyeckue peKOMeHIAIUM [IJIl TPeNnoAaBaTeis N0 OPraHu3auuu
00y4eHus1

Ha nepBoM 3aHATHM MO JUCHUIUIMHE HEOOXOJUMO O3HAKOMHUTH CTYJIEHTOB C MOPSAJIKOM €€
u3y4eHus (TemMamu Kypca, (hopMamMH 3aHATUH, TEKYILIETO U MPOMEXYTOYHOTO KOHTPOJIS), PACKPBITh
MECTO W POJIb TUCLHMIUIMHBI B CUCTEME HAyK, €€ MPAKTUYECKOE 3HAYECHHE, TOBECTU 10 CTYJICHTOB
TpeboBaHus K (opMe OTYETHOCTH W TNPUMEHEHUs BUIOB KOHTpousid. Bbiatorcs 3amanus uis
MOJTOTOBKU K MPAKTUYECKUM U CEMUHAPCKUM 3aHATHSIM.

ITpu moAroToBKE K MPAaKTUYECKUM paboTaM MO NepeuHIo 00BSABIEHHBIX TEM MPENojaBaTeito
HE0OXOJJMMO YTOUYHUTH IJIaH UX MPOBENEHUS, IPOIYMaTh (GOPMYIUPOBKHU U COAEpKAHUE yUEOHBIX
BOIIPOCOB, BHIHOCHUMBIX Ha 00CYXKJI€HHE, 03HAKOMUTbHCA C MIEPEUHEM TEMAaTHYECKHX BOIIPOCOB.

B xone pabGoTbl BO BCTYNHUTEIBHOM CJIOBE PAcCKPbITh MPAKTHUECKYI0 3HAYUMOCTH TEMbI
paboThl, ONpPEAETUTD MOPSAIOK €€ MPOBEIEHUs, BpeMs Ha 00CyKeHHEe KaXI0Tr0 y4eOHOro BOIpoca.
[Tpumensist GpoOHTaNBHBIN OMPOC AaTh BO3MOKHOCTH BBICTYIIUTh BCEM CTYA€HTaM, IPUCYTCTBYIOIIUM
Ha 3aHATHUH.

B 3akimounTenbHoO yacTu paboThl cieayeT MOJIBECTH €€ UTOTU: 1aTh OLEHKY BBICTYIUICHUN
KaXJI0T0 CTY/JICHTa M y4eOHOH IpyNIIbl B 1IEJIOM. PaCKphITh MOJIOKUTENBHBIE CTOPOHBI U HEJIOCTATKU
MIPOBEICHHOW TpaKTU4YeCKOW padoThl. OTBETUTH HA BOMPOCHI CTYACHTOB. BwImaTe 3amaHus s
CaMOCTOSITENIbHON PabOTHI MO MOJTOTOBKE K CIEAYIOLIEMY 3aHATHIO.

Meronuka mnpenonaBanus AucuUiUinHEbl «SCADA cuctemMbl B aBTOMAaTH3UPOBAHHOM
IIPOU3BOJICTBEY U peaIn3alisi KOMIETEHTHOCTHOTO MMOAX0/a B U3JI0KEHUU U BOCIIPUATHN MaTepralia
IpelyCMaTpUBaeT UCIOJIb30BaHUE CIENYIONIMX AaKTUBHBIX M MHTEPAKTUBHBIX (OPM IMPOBEICHUS
IPYNIOBBIX, UHANBUAYAIBHBIX, ayJUTOPHBIX 3aHATUH B COYETAaHUHM C BHEAYIUTOPHOH paboToil ¢
1eNIbI0 (POPMUPOBAHUS U PA3BUTHS IPOPECCHOHATBHBIX HABBIKOB O0YUaIOLIUXCS:
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— TOArOTOBKAa K BBHIMOJHCHHIO H 3alllUTa TMPAKTHUYECKUX paboT C  IMOMOIIBIO
CHEIHMAIM3UPOBAHHOTO TPOrPaMMHOTO 0OecTieyeHUS;

— 3alUTa W WHIUBUAYaJIbHOE OOCYXKICHHE BBIMONHICMBIX JTAllOB 3aJaHul IS
MPaKTUYECKUX padoT;

— TEXHOJIOTUH aHaJIN3a CUTYalUH /ISl aKTUBHOTO OOY4EHHUsI, KOTOPBIE MTO3BOJISIOT CTYACHTaM
COEIMHUTH TEOPUIO U MPAKTUKY, IPEJICTABUTH IPUMEPHI IPUHUMAEMBIX PEILICHUHN U UX OCIIEACTBUIA,
JEMOHCTPHUPOBATH PA3TMYHBIC MO3UINH, (OPMHUPOBATH HABBIKU OIICHKH AIbTEPHATHBHBIX BAPHAHTOB
B BEPOATHOCTHBIX YCIIOBUSIX.

OOydeHne 1Mo TUCIUIUIMHE BEACTCS C MPUMEHEHUEM TPAJAMIIMOHHBIX MOTOKOBO-TPYMIIOBBIX
nH(OPMaLMOHHO-TEIEKOMMYHHUKAIIMOHHBIX TexHoioruil. [Ipu ocymiectBiennn o6pa3oBaTeIbHOIO
nporiecca 1Mo JAUCHUILITUHE UCHOIB3YIOTCS CIEAYIONIe HHPOPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHBIE
TEXHOJIOTHH: MPE3EHTAIlUH C IPUMEHEHHEM MIPOEKTOpa U mporpamMmmsl PowerPoint.

6.2 MeToanuyeckue YKa3aHHs JJIsl 00y4aIOMUXCsl 0 OCBOEHHIO THCIHTLITHHBI

CamocrosTenbHast paboTa CTyZAEHTOB HallpaBJieHa Ha PEIIEHUE CIEAYIOMUX 3aau:

CamocrosarenbHass paboTa sBIsSeTCS OJHUM M3 BHJOB YyuyeOHbIX 3aHsaTHd. Llensb
CaMOCTOSITENIbHOM pabOThl — MPAKTUYECKOE CAaMOCTOSITENIbHOE IMOJyYEHUE CTYJIEHTAaMH HaBBIKOB
paboThl C pEKOMEHIOBAaHHON JIUTEPATYpO, MOUCKa U 00001IeHUs HHPOPMaLUK, paccMaTpUBaeMon
B IIPOLIECCE U3YUYEHUS TUCHUIUIMHBI.

AynuTOpHas caMOCTOsATeNIbHAs paboTa 10 JUCLMILIIMHE BBINOJIHACTCS Ha y4eOHBIX 3aHATUAX
0]l HENIOCPEACTBEHHBIM PYKOBOJICTBOM IPENOABATEINS U IO €r0 33JJaHUIO.

BueaynutopHass camocrosiTenbHas paboTa BBINOJHSETCA CTYJIEHTOM IO  3a/laHUI0
Iperno/iaBaTessi, HO 0€3 ero HeMOCPEICTBEHHOTO YYaCTHS.

3ajauu caMOCTOSITEIbHON pabOTHI CTYAECHTA:

- pa3BUTHE HABBIKOB CAMOCTOATEIbHON yueOHOM padoThl;

- OCBOCHHE COJIEP>KAHUS JUCLIUIUINHBI,

- yriyOseHue coiep KaHusi U OCO3HAHWE OCHOBHBIX NOHSITUN JUCLMITIIUHBL

- ICTIOJIb30BaHUE MaTepHaia, COOPaHHOTO U MOJyYEHHOTO B X0JI€ CAMOCTOSTENIbHBIX 3aHATUI
1151 9 (HEKTUBHOM MOJITOTOBKHU K SK3aMEHY .

Buasl BHEayAUTOPHON CaMOCTOSTENIbHONW PabOTHI:

- CaMOCTOSITEIbHOE U3YUEHUE OTJENbHBIX TEM AUCLUIIINHBL

- IOATOTOBKA K MPAKTUYECKUM U CEMUHAPCKUM 3aHATHUSM;

- IOATOTOBKA K 3aIIUTE MIPAKTUUYECKUX PadoT;

- IOATOTOBKA K DK3aMEHY.

J11s1 BBITIOTHEHUS JIFOOOTO BUJIA CAMOCTOSATEILHON pabOThl HEOOXOIUMO TTPOUTH CIIEAYIOIINE
JTalBbl:

- OIpEeJIeICHNE LEJIN CaMOCTOSTENbHON pabOTHI;

- KOHKpETU3allys I03HaBaTEILHOM 3a7a4u;

- CaMOOLIEHKa TOTOBHOCTH K CaMOCTOSITEIbHON paboTe;

- BEIOOp a/1eKBaTHOTO crioco0a IeHCTBHS, BEAYIIEro K PELICHUIO 3a/]auu;

- IUTaHUPOBaHKE PabOTHI (CAMOCTOATEIHLHON MITH € ITOMOIIBIO MPENo/1aBaTesl) HaJl 3a/1aHueM;

- OCYIIECTBJICHHE B TPOIIECCE BBIMNOJHEHHS CAMOCTOSTEIBHONM pPabOThl CaMOKOHTPOJIS
(MpOMEKYTOYHOTO U KOHEUYHOT0) PE3YJIbTaTOB pabOThl U KOPPEKTUPOBKA BHIMOIHEHHS paOOTHI;

- pednexcus;

- Ipe3eHTaIus padoOThI.

7 DOoHJ OLIEHOYHBIX CPEACTB

B mpouiecce o0yueHust HCMOIB3YIOTCS CIIEAYIONINE OLIEHOYHbBIE OPMBI CAMOCTOSTENLHOM
paboTHI CTYJIEHTOB, OIICHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TTPOMEKYTOUHBIX
aTTeCTallui:
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- BBITIOJIHEHUE U 3aIUTa TPAKTHIECKON padoTHI;

- 9K3aMeEH.

OrneHOYHBIE CPEICTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOIbHBIE BOIIPOCHI
WHAUBUAYAIBHO JJIS1 KaX10T0 00y4aroIerocs.

B pe3ynbrare ocBOEHUS IUCHUIUIMHBI (MOAYJIsS) (OPMHUPYIOTCS ClEAYIONINE KOMIETSHIIUN:

Kon
HaunmeHoBaHHe KOMIIETEHIHMU BbINMYCKHUKA
KOMIETEeHIIUH
[IK-6 Crioco0eH pa3paboTaTh KOHIICTIIIUYA aBTOMATU3UPOBAHHOW CUCTEMBI
YHpaBJICHUA TCXHOJIOTMYCCKUMU ITPOLECCCaMu

7.1 MeToabl KOHTPOJISI H OLEHUBAHMS Pe3yJbTAaTOB 00y4eHus!

[Tepeuens oneHouHBIX cpeaAcTB no auctuiuHe « SCADA cucteMbl B aBTOMaTU3UPOBAHHOM
MIPOU3BOICTBE

HaumeHnoBanue
Bua konTpoJs
Ne KOHTPOJIA

pe3yJbTaToB
n/n pe3yabTaToB
00yueHust
00yueHust

Kpartkas xapakTepucTuka KOHTPOJIA
pe3yJibTaTOB 00y4eHHs

BBIIIOJIHAETCS
CTYJICHTOM.
CTYJIEHT crlaer

[IpakTrueckas
VHJIUBUyaJIbHO KaXIbIM
OdopmneHHBIH OTYET

IIPENOoIaBaTelll0  Ha  IPOBEPKY B  3apaHee
YCTaHOBJICHHBIN CPOK. [Ipu IIPOBEPKE

pabora

Tekymumit

Beimonxnenue u
3almTa
MPAaKTUYECKOMN
paboThI

IpernoaaBaTeb OIEHUBAET KAa4eCcTBO O(opmileHHs,
NpaBUIBHOCTh pacyeToB M BbIBOJOB. K 3amure
MIPAKTUYECKONH paboOThl JOIMYCKAIOTCA CTYAEHTHI,
KOTOpbI€  BBIMOJHWIA  paboTy, oQopMHIN B
COOTBETCTBHUU C Tp€6OBaHI/I$IMI/I OTYUET (6]
NpakTU4YecKol paboTe M TNPEeAOCTaBUIM €ro K
3amuTe. Ha 3amuTe KakaoMy CTyAEHTY 3aAatoTcs 3
BOIpPOCA HA TeMY MPaKTHUECKOH paboThl B (hopmare
"Bonpoc-oTBeT".

[IpomexyTOUHBIN

DK3aMeH

[TpomexyTouHass arrecranusi OOYyYarOIIMXCS B
dbopMe DdK3aMeHa TPOBOJHUTCS IO pe3yJbTaTaMm
BBITIOJTHEHUSI BCEX BHUJOB y4eOHOW  paboThI,
MPEAYCMOTPEHHBIX yYE€OHBIM IIJITAHOM TIO JIaHHOH
TUCIUIUIMHE (MOJYI0), TPH 3TOM YUUTHIBAIOTCS
PE3YIBTATEI TEKYLICTO KOHTPOJIA YCIIEBAECMOCTH B
TedeHne cemectpa. OIlIEHKa CTENEeHHU TOCTHKEHUS
o0y4armuMucs IUIAHUPYEMBIX pe3yabTaToB
0o0y4eHHUs MO MUCHUIUIHHE (MOJYII0) MPOBOIUTCS
npenoaaBaTejicM, BEAYIIUM 3aHATHS 110 AUCHUIIIINHE
(MOJyII0) METOZIOM 3KCHIEPTHOU o1leHKHU. [1o uroram
HpOMe)KyTO‘IHOfI arTecralnu 10 AUCIIUITIIINHE
(MOZymI0)  BBICTABISIETCS  OIIEHKA  «OTIMYHOR,
«XOPOIIIOY, «YJOBJICTBOPUTEITHHO» WITH
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«HEYJOBIIETBOPUTEIHHO». DK3aMEH TMPOBOJIUTCS B
yctHoH  ¢opme. B ayauropum  HaxomuTcs
npernojiaBaTeNlb U He Oojiee 5 4YeIoBEeK M3 YHCIa
cTylneHToB. Bo Bpemsi mpoBeieHHsS HK3aMEHa €ro
yY4acTHUKAM 3ampeniaercs HMeTh mpu cede u
HCIIOJIb30BaTh CPEJCTBA CBSI3U (COTOBBIE TeIe(OHBI,
MuUKpoponbl U mp.). CTyaeHTy BBIZaeTCs OWIIET ¢
Tpemsi Bompocamu. KoianuecTBO JOMOTHUTEIBHBIX
BonpocoB — He Oomee nByXx. KonuuectBo
JOTIOTHUTEIBHBIX BOMPOCOB 3aBUCUT OT MOJHOTHI
oTBeTa CTyJeHTa. Ha moaroToBKy cTyneHty gaercs |
gac (60 munyT). K mpoMexyTouHO# aTTecTanuu
JIOITYCKAIOTCS TOJIBKO CTYACHTHI, BHITIOJTHUBIIHNE BCE
BUJIbI Y4eOHOU paboThI, MpeayCMOTpEHHBIE paboyeii
IIPOrpamMMoOi 1o

JUCLUIIIIMHE «SCADA CHUCTEMBI B
ABTOMATH3UPOBAHHOM IPOW3BOJCTBEY» (BBIMOJHHUIN
Y YCIIEIIHO 3alUTHIIN IPAKTHUECKHUE PadOThI).

7.2 lIkana u KPUTEPUU OLEHMBAHUSA Pe3yIbTATOB 00yUeHHSs

IToxa3aTenem olleHMBaHUS KOMIETSHIMN Ha Ppa3JIMYHbIX STallaX UX (I)OpMI/IpOBaHI/IH SABJIICTCA

JOCTHIXXCHHUC O6y‘laIOH_II/IMI/IC${ IUIaHUPYEMBIX PE3YJIbTATOB O6yquI/I${ 110 JMCLHUITIIMHE (MOI[y.]'IIO).

Kputepun oneHuBanus

2 3 4 5
IToka3zaTean
HeynosiaerBopures | YaoBjaeTBopuTea Xopouo OT1anyHo
bHO BbHO

3HaTh: OOyuarommiics OO0yJatommiics OO0yJatommiics OO0yJatommiics
MPOMBIIICHHBIE JIEMOHCTPHUPYET MOJHOE | AEMOHCTPHUPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
unrepdeiicer u OTCYTCTBUE WU HEIIOJIHOE YaCTUYHOE IIOJIHOE
KOHTPOJUIEPHI, HEIOCTATOYHOE COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE
paboraroiye o COOTBETCTBHE CIIETYFOIIMX 3HAHHIA: CIIE/TY FOLITHX CIIE/TY FOLITHX
yIpaBlieHHe CIIEAYFOIIUX 3HAHHMA: MIPOMBIIILICHHBIE 3HAHUMN: 3HAHUMN:
SCADA-cucrem. MIPOMBIIICHHBIC UHTEP(EHCH U TPOMBIIIJICHHBIC NPOMBIILJIEHHBIE

uHTepdeiics u KOHTPOJIIEPHI, uHTepeich 1 unrepeiice u

KOHTPOJLIEPHI, paboTaroye mo KOHTPOJLIEPHI, KOHTPOJLIEPHI,
paboTaroriue moj ynpaenenue SCADA- | pabotaromume mox | padoTaromiye o
ynpaenenue SCADA- cucreM. Jlomyckatorcs | ynpaBJieHUe yIpaBJeHuE
CHUCTEM. 3HAYHTEIJIbHBIC SCADA-cucrem. SCADA-cucrem.
omunOKw, nmposiBisiercs | Jomyckarores CBobomHO
HEI0CTaTOYHOCTh HE3HAYHUTEIIbHBIC orepupyer
3HAHUH, 1O Py OIINOKH, MPHOOPETEHHBIMHU
IoKa3aTesei, HETOYHOCTH, 3HAHUSMH.
oOygaromuics 3aTpyAHCHUS MIPH
HUCIIBITHIBACT AHAJTIUTUYCCKUX
3HAYUTCIIbHBIC onepanuax.
3aTPyAHEHUSI IPU
OIIEPUPOBAHNUHA

3HAHUAMMU IIPU UX
TIEPEHOCE HA HOBBIC
CUTYyaluu.
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YMeTh: OGyuatontuiics He ymeeT | OOydaromuics OO0yuaronuiicst OO0yuaronuiicst
MIPOEKTUPOBATH WIN B HEJIOCTATOYHON JEMOHCTPHPYET JEMOHCTPHPYET JEMOHCTPHPYET
SCADA-cucTeMBbl | CTENEHH yMeeT: HETIOJTHOE YaCTUYHOE TIOJTHOE
ABTOMaTHYECKOTO | MPOEKTUPOBATH COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
u SCADA-cucTembl CIEIIOIINX YMEHUH: | CIEAYIOIIUX I (1390111704
ABTOMATH3HPOBAaH | aBTOMAaTHYECKOTO U MIPOEKTUPOBATH YMEHHI: YMEHHIA:
HOTO YIpaBJICHUS, | aBTOMaTH3UPOBAHHOTO SCADA-cucrembl MIPOEKTUPOBATH HPOEKTHPOBATH
C IPUMEHEHUEM yIpaBiIeHUs, C aBTOMATHYECKOTO U SCADA-cuctembr | SCADA-cucrembl
COBPEMEHHBIX MIPUMEHEHUEM ABTOMATH3MPOBAaHHOT | aBTOMAaTHYECKOTO | aBTOMAaTHYECKOTO
BCTPOEHHBIX COBPEMEHHBIX 0 yIIpaBJIeHHS, C u u
CpencTB BCTPOEHHBIX CPEICTB MIPUMEHEHUEM aBTOMATH3MPOBaH | aBTOMAaTHU3HUPOBAH
pa3paboTKu U pa3paboTKH U SI3BIKOB COBPEMEHHBIX HOTO YIPaBICHUS, | HOTO yNpaBICHUS,
SI3BIKOB MIPOTrPaMMHUPOBAHUS BCTPOEHHBIX CPEICTB | C IPHMEHEHUEM C IPUMEHEHUEM
nporpammupoBann | SCADA-cucrem; pa3paboTKH U S3BIKOB | COBPEMEHHBIX COBPEMEHHBIX
s SCADA-cucrem; | ycTraHaBIuBaTh U MIPOrpaMMHUPOBAHUS BCTPOEHHBIX BCTPOEHHBIX
yCTaHaBJIUBaTh U HacTpauBaTh SCADA-cucrewm; CpEICTB CpEaCTB
HacTpauBaTh POrpaMMHOE U yCTaHaBJINBATh U pa3paboTKu u pa3paboTKu 1
MPOrpaMMHOE U anmapaTHoe HacTpauBaTh SI3BIKOB SI3BIKOB
anmaparHoe obecnieuernne SCADA- MIPOrpaMMHOE U IPOTPaMMHUPOBAHU | MPOrpaMMHUPOBAHU
obecrieueHme CHUCTEM. arnmnapaTHOe g SCADA-cuctem; | 1 SCADA-cucrem;
SCADA-cuctewm. obecrieueHne yCTaHABINBATh U yCTaHABIWBATh U
SCADA-cuctem. HACTpawWBaTh HACTpamBaTh
Jomyckarorcs MIPOTPaMMHOE U MIPOTPaMMHOE U
3HAYUTEIIbHBIC anmapaTHoe anmapaTHoe
OINOKH, IPOSABIISIETCA | obecreueHue obecrieucHme
HETOCTATOYHOCTH SCADA-cucrem. SCADA-cucreMm.
YMEHHU, 10 psay Ymenust ocBoeHbl, | CB0OOAHO
roKazaTeJieH, HO JIOITyCKaloTCs ornepupyer
oOyuatoruiics HE3HAYUTEIIbHbIC NpUOOPETEHHBIMHU
UCTIBITHIBAET OLINOKH, YMEHHSIMH,
3HAYUTEJIbHBIE HETOYHOCTH, NPUMEHSET UX B
3aTpyIHEHUS pU 3aTpyIHEHUS IPU | CHTyalMsIX
OIIEpUPOBAHNUHN AQHAINTHYECKNX TIOBBIIIEHHOH
YMEHHSMH IIPH UX orepanusix, CIIOYKHOCTH.
TIepeHoce Ha HOBBIE TepeHoce YMeHNH
CHUTYaIWH. Ha HOBBIE,
HecTaHJapTHbIE
CHUTYaIIHH.
Brnaners: OO0yuatomuiics He | OOyuarommuiics B Obyuarommiics OO6yuatommiics B
0a30BBIMHU BJajeeT WIn B | HEJOCTaTO4YHOU YaCTHYHO BJIaJICET: | TOJIHOM oObeMe
HaBBIKAMH TIPH HEJIOCTaTOYHOM CTeleHH | CTENECHH BIIAJIeeT: 0a30BBIMH BJIaJICET:
pabote ¢ BIIaZIcET 0a30BBIMM HaBBIKAMH | HAaBBIKAMH IPU 6a30BBIMHU
OCHOBHBIMH 0a30BBIMH HaBbIKAMHU npu paboTte ¢ pabore ¢ HaBbIKaMU MPH
uHrepdeiicamu mpu pabote ¢ OCHOBHBIMH OCHOBHBIMH pabote ¢
SCADA-cucTeMbl; | OCHOBHBIMH uHTEepdeiicamu uHTEepeiicaMu OCHOBHBIMH
OCHOBHBIMH uatepdeiicamu SCADA- | SCADA-cucremsr; SCADA-cuctemsr; | mHTepdeiicamn
SI3BIKAMHA CHCTEMBI; OCHOBHBIMHU OCHOBHBIMH SI3bIKAMH | OCHOBHBIMH SCADA-cucremsl;
MIPOTrPaMMHPOBAaHU | SI3BIKAMH MIPOrPaMMHUPOBAHUS SI3BIKAMHA OCHOBHBIMH
st SCADA-cucrtem; | mporpaMMHpPOBaHUS SCADA-cucrewm; MIPOrpaMMHPOBAHH | SI3BIKAMU
IIPOrpaMMHBIM U SCADA-cucrewm; MIPOrpaMMHBIM U s1 SCADA-cucrem; | mporpaMMUpOBaHH

ammapaTHBIM
obecneueHreM
SCADA-cucreMm.

IPOrPaMMHBIM U
ammapaTHBIM
obecneuenem SCADA-
CHCTEM.

ammapaTHbIM
obecrieueHueM
SCADA-cucreMm.
OO0yuarommiics
HUCIIBITBIBACT
3HAYNTENIbHBIE
3aTpyAHCHUS MIPH
MIPUMEHCHUN HaBBIKOB
B HOBBIX CHTYyaIlHsIX.

MIPOTPAMMHBIM 1
anmapaTHBIM
o0OecrieueHrEM
SCADA-cucrem.
HaBpiku ocBOCHBI,
HO JIOIYCKaIOTCsI
HE3HAYUTEIIbHBIC
OIINOKH,
HETOYHOCTH,
3aTpyAHEHUs IpU
AQHAJTUTUYCCKUX
omeparmsix,

s SCADA-cucrem;
POTPaMMHBIM U
anmapaTHbIM
obecreueHueM
SCADA-cucreMm.
CBo0oaHO
MIPUMEHSET
MTOJTyYCHHEIC
HaBBIKHU B
CUTYAIHSIX
MOBBIIIEHHOH
CIIOKHOCTH.
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TepeHoce yMeHun
Ha HOBBIE,

HECTaHAApPTHBIC
CUTYyalnu.
IIkajna oneHUBAHUSA TeKYlLIEro KOHTPOJIA
HaumenoBaHue
KOHTPOIS HIkana oueHuBanus Onucanue
pe3yJbTaToB

00y4eHust
3aureHo: HabpaHo 3 u 6onee O6amwioB | B kauectBe popm TekyIero
He 3aureHo: HaOpaHo 2 u MeHee KOHTPOJISI 3HAaHUM CTY/IEHTOB
OaoB UCMOJIb3YIOTCS OTYETHI IO
Kpurepun onieHnBaHus IIPAKTUYECKUM paboTam.
OO0umit 6ayt mpu OLeHKe Brinonnenue npakTuyeckux padbot
CKJIa/IBIBAETCS U3 CJIETYIOIINX JIOITYCKAeTCsl MHAUBUIyaJIbHO JINOO
MoKa3aTese: rpyNIaMu CTyICHTOB 10 2-3
- IPAaKTUYECKOE 3a/1aHUE BBIIIOJHEHO | yenoBeka. OT4eT no NPaKTUYEeCKOn
MIOJIHOCTBIO U 0€3 o1nOoK — 2 6aia | paboTe TOJIKEH COAepkKaTh:
- IPAaKTUYECKOE 3a1aHUe Ha3BaHue padotel, PO

3amura BBITNIOJIHEHO, OJTHAKO MPUCYTCTBYIOT | CTyJeHa(OB) U HOMEp BapuaHTa,
IIPAaKTUYECKOM | HETOYHOCTH B UTOTOBOM padore - 1 HOPSI0K PACUETOB, PE3YIIbTATHI
paboThI Oamn paboThl (pacyeTHbIE WU

- IpaKTU4eckas paboTa u OTYeT
BBITIOJIHEHBI B CPOK — 1 Oasn

- obopMIIeHHE OTUETa
COOTBETCTBYET TpeOoBaHUsIM — 1
Oamn

rpadudeckue), BBIBOJIBI IO padoTe.
3amuTa 0T4eTa Mo MPAKTUICCKOM
paboTe ocyIIecTBIsIeTCS
UHAUBUAYyTbHO. CTyIEeHTOM
MpeIoCTaBIsAeTCs 0POPMIICHHBII
otyet. OTIeHNBaeTCsI KA4ECTBO
odopMIIeHHUS, TPABIIIBHOCTD
pacueToB u BEIBOJIOB. CTyICHTHI HE
BBITIOJTHUBIIIHE MPAKTUYECKYIO
paboTy K 3aIIUTe HE JIOMYCKAIOTCSI.

Ika/jia oueHMBAHUS MPOMEKYTOYHOM ATTECTALUM: IK3aMeHa

Ixana oueHuBaAHUA

Onucanue

OTJIINYHO

BoinonHeHs! Bce BUbl yueOHON pabOThI, MPEAYCMOTPEHHBIE YUeOHBIM
wiaHoM. CTyIEeHT AEMOHCTPUPYET COOTBETCTBME 3HAHUM, YMEHMH,
HABBIKOB TMPUBEACHHBIM B TaOJMIax [OKa3aTeiasiM, OIepUupyer
nproOpEeTeHHBIMU 3HAHUSAMHU, YMEHUSMH, HAaBbIKAMM, IPUMEHSET UX B
CUTYallMsAX NOBBILIEHHO! CJI0KHOCTH, HE UCIIBITBIBAET 3aTPYIHEHU IIpH
AQHAIUTUYECKUX OIepalusiX, NepeHoce 3HaHWNW M yMEHMH Ha HOBBIE,
HECTAaHIaPTHbHIE CUTYAIUH.

Xopomo

BrinonHeHs! Bce BUJIBI yueOHOM pabOThI, MPeyCMOTPEHHbIE YUeOHbBIM
wiaHoM. CTyZEeHT JEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHMM,
YMEHUH, HaBBIKOB MTPUBECHHBIM B TAaOJIHMIIaX MOKA3aTeNIsIM, OIIEpUpPYET
nprOOpPETeHHBIMU 3HAHHUSMHU, YMEHUSMH, HaBBIKAMH, TPUMEHSET UX B
CUTYaIMSIX MOBBIIEHHON CI0KHOCTHU. [Tp1 5TOM MOTYT OBITH 1OMYyIIEHBI
HE3HAYWTeNlbHble  OHMIMOKHM,  HETOYHOCTH,  3aTpyJHEHHs  Tpu
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AHAIIUTUYCCKUX OIlCpalugx, MNEPCHOCE 3HAaHUM U yMeHI/II\/'I Ha HOBBEIC,
HCCTAHAAPTHBIC CUTYyallHH.

y,I[OBJ'IeTBOpI/ITeJ'IBHO

BrimonHeHs! Bce BUIBI yueOHOM pabOThI, IPEayCMOTPEHHBIE Y4eOHBIM
wiaHoM. CTyZIeHT AEMOHCTPUPYET HENOJIHOE COOTBETCTBUE 3HAHUIA,
YMEHUH, HaBBIKOB TPHUBEACHHBIM B  TaOJIHMIaX  IOKa3aTelsM,
JIONyCKAlOTCA  3HAYUTEIbHbIC OLIMOKM, NPOSBIAETCS OTCYTCTBHE
3HaHWM, YMEHM, HABBIKOB 110 PsAJly IIOKA3aTelled, CTYyIeHT UCIIBITHIBAET
3HA4YUTENbHbIC 3aTPYIHEHUS IPU ONIEPUPOBAHUH 3HAHUSAMU U YMEHUSMU
[IPY UX IEPEHOCE HAa HOBBIE CUTYAINH.

HeynosiersopurensHo

He BwimmonHen oawmH wiam  Oojiee BHJIOB  Y4eOHOM  pabOTHI,
MPEyCMOTPEHHBIX Y4eOHBIM MIaHOM. CTYJIEHT JEMOHCTPUPYET MOTHOE
OTCYTCTBHE WJIM HEIOCTATOYHOE COOTBETCTBHE 3HAHUH, YMCHHIA,
HABBIKOB TIPHBEICHHBIM B TaOMUIAX IOKa3aTelsiM, JOIMYCKAIOTCs
3HAYHUTEJIBHBIC ONIMOKU, MPOSBISICTCS OTCYTCTBUE 3HAHUHM, YMEHHIA,
HABBIKOB IO PSIy TOKAa3aTelei, CTYACHT HE MOXET OIepUpPOBAThH
3HAHUSMH U YMEHHUSIMH IIPH UX MIEPEHOCE HA HOBBIC CHTYaIUH.

DN AW N =

DN AW N —

1
2

3.
4.
5.

DA W N =

—

7.3 OueHoYHbIE CPeICTBA

7.3.1 Texymuii KOHTPOJIb

Tunoevie 60NRPOCHL K NpAKmMU4eCKum paﬁomaM

IIpakTuyeckas pabora 1:
. Oransl pazsutusg ACYTII
. KOMIIOHEHTHI cHCTEM KOHTPOJISI U YIIPABJIEHUS U UX Ha3HAUYECHUE
. Ocnosnsle noustust SCADA-cucrem
. Boamoxnoctu SCADA-cuctem
. OCHOBHBIE TEXHUYECKHUE U IKCILTyaTallnOHHbIE BO3MOKHOCTH SCADA
IIpakTuyeckas pabora 2:
. UuctpymenTanbabie cBorictBa SCADA
. Dkcrmyatainmonsbsle cBoiictBa SCADA
. Cpencria peanuzanuu otkpeitoctd SCADA-cucrem
. CpoiictBa SCADA, Bnustomiye Ha 5KOHOMUUECKYIO 3(h(hEeKTHUBHOCTh
. CaMOCTOATENBHO CO37aTh HOBBIH MTPOEKT U B HEM OJTHO OKHO.
IIpakTryeckas pabora 3:
. 1o6aBUTH B POEKT JiBa ciaiiiepa: BEpTUKAIBHBIA U TOPU3OHTAIbHBIM.
. I3MeHuTh NpOeKT Tak, 4yTOOBl MpPH MEPEMEIICHUH TOPU30HTAJIBHOIO Claijiepa MPOMCXOuIIa
aHUMaIMsl.

Co31aTh HOBYIO IEPEMEHHYI0, KOTOpast OyJleT 0TBeYaTh 3a aHMMAIUIO OTAEIHHOI0 MEXaHU3MA.
Br16paTh Anana3oH u3MepeHust U TUI epEeMEHHBIX.
CKOMIUIMPOBATH U 3aIyCTUTh MPOEKT.

[IpakTuueckas paborta 4:
. ITonsitue u o6nacts npumenenust SCADA-cuctem
. 3agaum pemaembie SCADA-cucremamu
. OcHoBHbIe KOMTIOHEHTHI (cocTaB) SCADA
. OcHoBHBIE TPeOOBaHMS K IUCIIETYEPCKUM CUCTEMAM yIPaBIECHUS
. O6mas crpykrypa SCADA
[IpakTuueckas pabora 5:
. 106aBUTh B MPOEKT KHOIIKH.
. [IpuBsizaTh kK KHONIKaM pabOTy MEXaHU3MOB U MEPEMEHHBIE.



16

. Co3natph TEKCTOBOE MOJIE, B KOTOPOM OyJIeT 0TOOpakaThCs MPOLEHT paboThl MEXaHU3MA.
. Co3z1aTh HECKOJILKO CKPUITOB IS BHIYMCICHUS MAaTEMaTHYECKUX (DYHKIUH.
. Co3zaTh aHMMAaLMIO JIJIsl TPEBOTY U KHOIIKY ITOATBEPIKIEHUS JAHHON TPEBOTH.
[IpakTrueckas padota 6:
. Ctpyktrypa SCADA-cucrem
. Ynanennsie Tepmunaisl (RTU)
. Kananst cs3u (CS)
. Hucneryepckue nyHkThl yrpasiaenus (MTU)
. Cuctemsl peanbHOro Bpemenu aiis opranuzanuu SCADA-cucrem
[IpakTrueckas padora 7:
1. Co3naTh nmepeMEeHHYI0 JUIsl OTCIIEKMBAHUS MOMEHTAa BO3ZHUKHOBEHUS ajJlapMma U 3a]IeHCTBOBaHUS
aHUMaIIH.
2. J1o06aBUTH HOBOE OKHO TPEHJIOB U TIOMECTHTH B HETO OOBEKT.
3. Jlo6aBuTH MepeMEHHYIO U OpraHU30BaTh €€ HenmpepbhIBHOE n3MeHeHue ¢ marom 0,5 yepes 100 mc.
4. BeiBectu Ha rpaduk (yHKIIMY CHHYCA U KOCHHYCA.
5. 3apaTh npezenbl 0ToOpakaeMbIX 3HAYSHHH [Tl rpaduka.
[IpakTuueckas padora 8:
. 100aBUTH B IPOEKT KHOMKHU.
. [lpuBsizaTh Kk KHOIIKaM pabOTy MEXaHU3MOB U NIEPEMEHHBIE.
. Co3ziaTe TEKCTOBOE MOJIE, B KOTOPOM OyeT 0TOOpaxaTbCsi MPOLIEHT PabOThl MEXaHU3MA.
. Co3z1aTh HECKOJILKO CKPUITOB IS BHIYMCICHUS MATEMAaTUYECKUX (DYHKLUH.
. Co3iaTh aHUMAIHIO 711 TPEBOTU U KHOTIKY MOATBEPIKICHUS JAHHON TPEBOTH.
[IpakTuueckas padora 9:
. Ocobennoctu SCADA kak mpoliecca ynpaBlieHus
. @ynkiun SCADA kak yacTu CUCTEMBbI aBTOMaTHUECKOI'0 YIIPaBJICHUS
. ®ynkunn SCADA: XxpaHeHHe HCTOpHH Mponecca
. @ynkmmn SCADA: obGecrieyeHue 6€30MacCHOCTH YIIpaBJICHUS ITPOLIECCOM
. ITonsitue coobitus. Ilonstue anapma. OCHOBHBIE BHJIBI aTapMOB
[IpakTuueckas padora 10:
. MeTosbl MeXINpoLecCHONM KOMMYHUKaLUU. ActiveX-00bEeKThI
. OPC-cepgepsr
. Uneonorus pacrpeneaeHHbIX KOMIIEKCOB
. Pexxumsl cereBoro oomena B SCADA
. Yrpasnenue yepe3 Martepuer. Jlocryn k npoekrty uyepe3 MHrepHer

wm AW

DA W~

DN A~ WN - DA~ WN -

DN DWW N =

7.3.2 IIpomexxyTouHas aTTecTanus

Bonpocwt k axzameny
1. Oranel pazsutust ACYTII [1K-6
2. KOMIIOHEHTBI CUCTEM KOHTPOJISl M YIIPaBJICHUS U X Ha3HAuUEHHUe [1K-6
3. Ocuonble noHsTHI SCADA-cucTeM [1K-6
4. Bosmoxnoctu SCADA-cucrem I1K-6
5. OcHOBHBIE TEXHMYECKHUE M SKCIUTyaTallMOHHbIE BO3MOkHOCTH SCADA [1K-6
6
7
8
9

. Crpykrypa SCADA-cucrem [1K-6
. Y nanennsie Tepmunaisl (RTU) I1K-6
. Kanaunsi cBs3u (CS) I1K-6
. lucnieruepckue NyHKTh! ynpasiaeHus (MTU) I1K-6
10. Cuctemsl peanbHOro BpeMeHu ajsi opranuzaimu SCADA-cuctem [1K-6
11. MeTozp! MeXIpOILIecCHOM KOMMYHHUKAIMU. ActiveX-00BbeKThI [1K-6
12. OPC-cepBepsl I1K-6
13. Mneosorust pactipeeI€HHbIX KOMILUIEKCOB T1IK-6
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14. Pexxumebl cereBoro ooMena B SCADA ITK-6
15. Yopasnenue uepe3 Mutepuer. Jloctyn k npoekty yepe3 MHTepHeT I1K-6
16. Ilonsitue u o6aacte npumenenuss SCADA-cuctem [1K-6
17. 3anaun pemaembie SCADA-cucreMamu I1K-6
18. OcHoBHbIE KOMITOHEHTHI (cocTaB) SCADA I1K-6
19. OcHOBHBIE TpeOOBaHHUS K TUCIETUEPCKUM CUCTEMaM YIPABICHUS [1K-6
20. O6mas ctpykrypa SCADA I1K-6
21. ®ynkuuoHanbHas ctpykrypa SCADA [1K-6
22. Crangapt OPC-cepBep. Haznauenne. OCHOBHBIC crienU(PUKAIINH I1K-6
23. Xapakrepuctuka OPC DA-cepBepa I1K-6
24. @yuakimu SCADA: pa3zpaboTka 4enoBeKa-MalIMHHOTO HHTEpdeiica [1K-6
25. @ynkuun SCADA kak cCUCTEMbl JUCTIETYEPCKOTO YIIPABICHUS I1K-6
26. Ocobennoctu SCADA kak mporiecca ynpaBieHus I1K-6
27. @ynkuun SCADA kak yaCTH CUCTEMBbI aBTOMAaTHUYECKOr0 YIIPaBJIEHUS I1K-6
28. ®ynkuuu SCADA: XxpaHeHHe UCTOPUH Mpoliecca [1K-6
29. ®ynkuuu SCADA: obecnieuenne 0€30MacCHOCTH YIPABJICHHsI IPOLIECCOM I1K-6
30. Ilonstue cobpitus. Ilonarue anapma. OCHOBHBIEC BU/IBI A71ApMOB I1K-6
31. Muctpymenranbhible cBoiictBa SCADA [1K-6
32. DkcmtyaraimonHele cBorictBa SCADA T1IK-6
33. CpenctBa peanuzainuu oTKpeITocTd SCADA-cuctem I1K-6
34. CpoiictBa SCADA, Biusiiomue Ha 5)KOHOMHUYECKYI0 3 (HEeKTUBHOCTh I1K-6




