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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opmupoBaHKE y CTYIEHTOB 3HAHUN O MOCTPOCHUM CUCTEM JIUCIIETUYEPCKOTO YIIPaBIEHUs, UX
CTPYKType W (YHKLHUSIM, a Takke B BbHIpa0OTKE HABBHIKOB HMX JKCIIyaTallUM U CO3JaHUSA
aBTOMATH3UPOBAHHBIX pabounx mecTt (APM).

1.2. 3agauy AUCHUILIUHBI

1. OcBoeHue cTyleHTaMH NPUHUMIOB M METOJOB MOCTPOEHHUS U SKCIJyaTallUH CUCTEM
nucneruepckoro ynpapieHus (SCADA-cucTeM) Ha OCHOBE COBPEMEHHBIX MPOTPAMMHBIX MMAKETOB H
anmnapaTHBIX CPEICTB.

2. OBnanenne HaBbIKamMu NpuMeHeHHs: coBpeMeHHBIX SCADA-cuctem mnpu paspaboTke
MPOrPaMMHOTO OOECTIeUeHHUsI CUCTEM aBTOMATH3alUHU U YIIPABICHUSI.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayan).

Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monayns mucuurinHa: Moayias HanpaBieHHOCTH (poduiist) (major).

HNunexce nuctumunel: b1.B.02./1B.01.02.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS

NHaukaTopel TOCTHKEHUS [Inanupyemble pe3yabTaTbl 00yUEHUs 10
KOMIIETCHIIUH JUCLUTIIINHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[1K-3. Cnocoben
y4acTBOBAaTh B
pa3zpaboTke (Ha OCHOBE
JIEHCTBYIOIINX
CTaHJAPTOB U IPYroin
HOPMAaTUBHOM
JIOKYMEHTal1H)
KOHCTPYKTOPCKO,
IIPOEKTHO U paboueit
TEXHUYECKON
JOKYMEHTAIUH B
o0nacTu aBTOMaTH3aLUU
TEXHOJIOTUIECKUX
IIPOLIECCOB U
IIPOU3BO/ICTB;
pa3pabaThIBaTh
ITOPUTMUYECKOE U
IIPOrpaMMHOE
oOecreyeHust CpeCTB U
CUCTEM aBTOMAaTH3aLUU
U YIpaBJICHUS
TEXHOJIOTUIECKUMHU
IpoLeccamMu U
IIPOU3BO/ICTBAMU;
BBIOMpATH armapaTHo-
IIPOrpaMMHBIE CPEICTBA
Y TEXHOJIOTUH IS
ABTOMATHYECKUX U
ABTOMAaTH3UPOBAHHBIX
CUCTEM KOHTPOJIS U
yIpaBlIeHUs
TEXHOJIOTUIECKUMHU
IpoLeccamMu U
IIPOU3BOJICTBAMU;
pa3zpabaTheIBaTh IPOCTHIE
Y3761 ¥ OJIOKH
anmnaparHo-
IPOTPaMMHBIX
KOMILIEKCOB
ABTOMATHYECKUX U
ABTOMAaTH3UPOBAHHBIX
CUCTEM KOHTPOJIS U
yIpaBlIeHUs
TEXHOJIOTUIECKUMHU
IpoLeccaMu U
IIPOU3BOJCTBAMH.

IIK-3.1. 3HaeT TeXHOIOTHUU
CO3aHHUS POTPAMM, CPEIICTB
U CHCTEM aBTOMATH3aIHu C
y4eToM TpeOOBaHUIA
HOPMATUBHBIX JOKYMEHTOB

3HaeT NPUHLIMIIBI OPraHu3aluu U COCTaB
nporpammuoro obecrneuenust ACY TII,
METOJIMKY UX IpoekTupoBanus. CoctaB u
OCHOBHbIE PyHKIIUN coBpeMeHHbIX SCADA
cucreM. OcOOEHHOCTH MTPUMEHEHHS
coBpeMeHHbIX SCADA-cuctem npu
IIPOEKTUPOBAHUU CUCTEM aBTOMAaTU3aLUU U
yIpaBJICHUs

[1K-3.2. Ymeer BBIOHpAThH
anmnapaTHO-IIPOrpaMMHbIE
CpPE/CTBA U TEXHOJIOTUU JIJIst
peLIeHHs TOCTABICHHBIX
3aJa4 B COOTBETCTBUH C
3aJaHHBIMH KPUTEPUSIMHU

YmeeT pazpabaTbIBaTh MOIH30BATEILCKHIMA
uHTep(deiic U ANTOPUTMBI YIPABICHUS C
ncnonn3oBanueM SCADA-cucteMm, a TakkKe
BeIOUpaTh SCADA-cuctemy ¢ ygyetrom
0CcOOEHHOCTEN pa3pabaThIBa€MOM CHCTEMBI
yIpaBiAeHUs] TEXHOJOTUYECKUM MPOLECCOM

[1K-3.3. Bnaneer cpeacrBamu
pa3paboTKu CUCTEM
aBTOMAaTHU3alllnU
TEXHOJOTHYECKHX MPOIECCOB
Y TIPOM3BOJICTB

Brnaneet HaBbIkaMM TPUMEHEHUS
coBpeMeHHbIX SCADA-cucrem npu
pa3paboTke NpOrpaMMHOro o0ecreyeHHsI
CHCTEM aBTOMAaTH3allUU U YIPABJICHUS.

4. O0beMm AUCHUIIJIMHBI B 3a4Y€THBIX €IMHULIAX C YKA3AHUEM KOJIUYECTBA aKAICMUYECCKUX 1aCoB,
BBIACJICHHBIX HA KOHTAKTHYIO paGOTy oﬁyqalomnxcﬂ C mpemnoaaBarTejieM
U HAa CAMOCTOATC/IIbHYIO paﬁoTy oﬁyqamumxca

OO6mas TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 4 3aU€THBIX euHUII, 144 akaJTeMUuecKuX 4acoB.
Pacnpenenenue Tpya0eMKOCTH TUCIUIUIMHEI 10 BHIaM YU4€OHOU JEATEIHPHOCTH MPEJACTABICHO B
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tabimue 4.1.
Ta6mmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUAAM YU4€OHOM eI TeIbHOCTH

» Becero |CemecTpbl
Bunpr yueOHOI nesITeTbHOCTH
4acoB 7 cemecTtp
KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogaBaresaeM, BCero 72 72
JlekumoHHbBIE 3aHATHUS 36 36
JlaGopaTopHblie 3aHATHS 36 36
CamocrosiTeibHas padoTa 00y4aOIIUXCs, B T.4. KOHTAKTHasI 72 72
BHeayIUTOPHas padoTa 00y4yarommxcs ¢ npenojaBarejieM, BCero
[ToaroroBka K 3a4eTy ¢ OLICHKOM 25 25
[ToaroToBka K KOHTPOJILHOM paboTe 10 10
IToaroroBka K TECTUPOBAHUIO 10 10
[ToaroroBka k 1abopaTopHOl paboTe, HAMMCAHUE OTYETA 20 20
Harmmcanne otyera nmo nmabopaTopHoit pabote 7 7
OO0mas TpyAoeMKOCTh (B Yacax) 144 144
Oo0mas TpyaoeMKocTh (B 3.€.) 4 4

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa ITHUCIHUIUIMHBI O pa3jenaM (TeMaM) M BUJaM y4eOHOH JesATeIbHOCTH MPHUBEICHA B
tabymue 5.1.

Ta6mmma 5.1 — Paznensl (TeMbl) TUCIMILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Bcero yacos
Jlex. | JIab. | Cam. dopmupyembie
HasBanus paznenos (TemM) JUCHUILIMHBI (0e3
3aH., 4| pab. |pab.,u KOMITETCHITH
HK3aMEHa)
7 cemecTp
1 SCADA-cuctembl:OCHOBHBIE TIOHSATHS. 10 - 15 25 [1K-3
2 Pazpabotka APM oneparopoB B SCADA-| 26 36 57 119 I1K-3
CUCTEeMaXx.
Hroro 3a cemectp| 36 36 72 144
Hroro| 36 36 72 144

5.2. Coaep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3esioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) TIPUBEICHO B Tadwmie 5.2.
Ta6mmmna 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUILIMHEI (B T.Y. IO JICKIIHSIM)

TpyroemkocThb
HasBanus pa3nenos (Tem) Copnep:xanue pa3aenoB (TeM) (TeKIMOHHbIe dopmupyemble
JUCITUTUTAHBI JTUCIUIUTAHBI (B T.4. TIO JICKIUSIM) KOMIIETCHIINH
3aHATHSA), U
7 cemecTp
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1 SCADA-cuctembl:OcHOBHbIE |(OCHOBHBIE IOHATHS, UCTOPHS 2 [1K-3
MTOHATHS. Bo3HUKHOBeHUst SCADA-cucrem.
OyHKIIMOHATbHbIE 2 [1K-3
XapaKTePUCTUKU
SCADA-cucrem.
TexHuueckrue, CTOMMOCTHBIE U 2 I1K-3
JKCIUTyaTal[MOHHbIE
xapakrepuctuku SCADA.
BceTrpoennsie s3b1ku 4 I1K-3
IIPOrPaMMHUPOBAHHUS.
Hroro 10
2 Pazpabotka APM oneparopos | Pabouee mecTo nucneryepa 2 I1K-3
B SCADA-cucremax. (omeparopa).
I'paduueckuii nuatepdeiic 2 [1K-3
10JIb30BATEIS.
MexaHu3MEI B3aUMOJEHCTBUA 8 [1K-3
SCADAcucreM ¢ "BHENTHUM
MHpoM".
OnepaTuBHbIE U APXUBHBIE 4 [1K-3
TPEH/IBL.
Benenne apxuBoB JaHHBIX B 2 [1K-3
SCADA-cucreme.
ATnapMbl U COOBITHS. 4 I1K-3
OCoOeHHOCTH ¥ OCHOBHBIE 2 I1K-3
XapaKTePUCTHKU MPOMBIIIIEHHBIX
0a3 manueix. SCADA u Internet.
Bomnpocst nagexnoctu SCADA- 2 [1K-3
cucreM. Kputepun Beioopa
SCADA-cucremsl.
Hroro 26
Hroro 3a cemectp 36
Hroro 36
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
He npegycmoTpeHo yueOHBIM MIJIaHOM
5.4. JlaGopaTtopHble 3aHATHUSA
HaumeHnoBaHue nabopaTopHbIX paboT MpuBeieHO B Tabnuie 5.4.
Tabnuia 5.4 — HaumeHoBanue 1a00paTOpHBIX padboT
I({T?;;l E?Iii;;ieﬂii? HaumenoBanue nabopatopHbix padoT | TpyaoeMKocTh, 4 qlzgf/[ Iﬁ:fg;r;;e

7 cemecTp
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2 Pa3paborka APM Jlaboparopusrii komrieke "ABTJIa6". 4 I1K-3
oneparopoB B SCADA- |[ICONICS GENESIS 32
cucTeMax. Pa6ota c cucremoit GraphWorx32. 4 ITK-3
Pa6ora c cucremoit TrendWorx32. 4 [1K-3
PaGora ¢ cucremoit AlarmWorx32. 4 I1K-3
3HaxoMcTBO ¢ cucteMoi «Kackan- 4 T1K-3
CAVY».
Hactpoiika nmapameTpoB TOYEK 4 [1K-3
CUCTEMBI
«Kackan-CAY».
Penaktop MHEMOCXEM CUCTEMBI 4 [1K-3
«KackanCAY».
Penaktop anropuTMOB CUCTEMBI 8 [1K-3
«KackanCAVY».
Hroro 36
Uroro 3a cemectp 36
Hroro 36

5.5. KypcoBoii npoekT / KypcoBasi padora

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHaAs1 padoTa

Buaer caMocTosITENbHOM paboOThL, TPYAOEMKOCTh M (POPMHUPYEMbIE KOMIIETCHIIMU TIPEICTABICHBI B

tabnuue 5.6.
Tabmuia 5.6. — Buabl caMocToATeIbHOU PabOThl, TPYIOEMKOCTh B (DOPMHPYEMbIE KOMIICTCHIIUN
Bunabr
HasBaunus pasnenos (Tem) . | Tpynoemkocts, | @opmupyemble Dopmbl
CaMOCTOSITEIbHOM
JUCHUTUTUHBI q KOMIIETEHIIUHU KOHTPOJIA
paboThI
7 cemecTp
1 SCADA- IToaroroBka x 5 T1K-3 3auéT ¢
cucteMbl: OCHOBHBIE MTOHSTHS. |3a4ETy C OLEHKOMN OILICHKOU
ITogroroska k 5 [1K-3 KonTponbHas
KOHTPOJIbHOU pabota
pabote
[TonroroBka k 5 [TK-3 TectupoBanue
TECTUPOBAHUIO
Hroro 15
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2 Pazpaborka APM [ToaroroBka k 20 [1K-3 3auér c
oneparopoB B SCADA- 3a4eTy C OLICHKOM OIICHKOM
CUCTEMaAX. IToaroroBka x 5 T1K-3 KonTponbshas
KOHTPOJIbHOU paborta
pabore
[Togroroska k 5 [1K-3 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 20 [1K-3 JlabopaTopHas
nabopaTopHOI pabora
pabore, HarMCcaHKe
oTyera
Hanmcanue otuera 7 [1K-3 Otuer no
110 JTabopaTopHOI nabopaTopHOH
pabore pabore
Hroro 57
Uroro 3a cemectp 72
Hroro 72

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX PH U3YUYEHUU TUCUMUIIIMHBI,
U BUH/0B YU4eOHO 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYCHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
NEATEILHOCTH MPEICTAaBICHO B TabHUIIe 5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX TIPU U3YUYEHUHU AUCLIUILINHBI, U BUOB

3aHATUI
dopmupyembie Buapl yueOHOM esITeabHOCTH
DOopMBbI KOHTPOJISI
KOMIICTCHITNH Jlek. 3aH.|JIa0. pa6.|Cam. pal.
[1K-3 + + + 3auét ¢ onenkoii, KourponpHas padora,
JlaboparopHnas pabota, OT4eT 10
naboparopHoit padore, TectupoBanue

6. PeiiTunroBasi cucreMa JIJisl OlleHKH YCIIeBaeMOCTH 00y4aloImuXxcst
6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbeHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banabpHbIE OLIEHKH

N . MaxkcumanbHbIN
MaxkcumanbHbII MaxkcumanbHbIA
OaJi 3a mepuo Bcero 3a
DOopMBI KOHTPOJIS 6amn Ha 1-yto KT ¢ | Gayn 3a mepuon
mexay 2KT u Ha ceMecTp
Hauana cemectpa | mexnay 1KT u 2KT
KOHeII cemMecTpa
7 cemecTp
3auéT ¢ OlLICHKOU 10 10 10 30
Konrtpomnsnas padora 5 10 10 25
JlaGopaTtopHnas pabota 4 4 6 14
TectupoBaHnue 5 5 7 17
Otuet no mabopaTopHOM 4 4 6 14
pabote
Hrtoro makcumym 3a 28 33 39 100
nepuo
Hapacraromum ntorom 28 61 100 100

6.2. Ilepecuer 02/110B B OLICHKH 32 TEKYIIHH KOHTPOJIb
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[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABIICH B TabmuIe 6.2.
Ta6mmia 6.2 — Ilepecder 6aIoB B OIEHKH 32 TEKYIINI KOHTPOJIb

Bamibl Ha 1aTy TEKy1Iero KOHTPOIs Onenka

>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbI OaioB Ha naty TK

N |W | B~

< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. [lepecuer cyMMBbI 02/1JI0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYI0 OLIEHKY

Hepecqu CYMMbI 0aJlJIoB B TPaAUIIMOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabmuua 6.3 — [lepecyer cyMMBbI 0aJUIOB B TPAIUIIMOHHYIO U MEXKIYHAPOIHYIO OIICHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (0TAN4HO)
4 (xopo1o) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBOPUTEIHHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6anmos F (meynoBnerBoputeabHO)

7. YueOHO-MeToAuYecKoe 1 MH(OpPMAIIHOHHOE o0ecTeuyeHne TUCIUITHHBI
7.1. OcHOBHas JqUTEpaTypa

1. dumaku A. B. UaTerprpoBaHHBIE CHCTEMBI IPOSKTHPOBAHNUS U YIPABJICHUS: Y4eOHOE TOCOOHeE.
2-e m31., mepepad. — Tomck: TYCVYP, 2012. — 219 c. (manmuue B 6nbanotexke TYCVYP - 26 5k3.).

2. ®enotoB, A. B. KomnbiorepHoe ynpaBiieHUE B MPOU3BOJCTBEHHBIX CHUCTEMaX : yueOHOE
nocobue aist By30B / A. B. ®denoros, B. I'. Xomuenko. — 2-e usn., crep. — Cankr-IlerepOypr : Jlans,
2021. — 620 c. — ISBN 978-5-8114-8065-4. — Tekcrt : 2yeKTpoHHBIN // JlaHb : 3JIEKTPOHHO-
oubnumoTeuHnass cucremMa. [DIEeKTpOHHBIU pecypc]: — Pexum goctymna:
https://e.lanbook.com/book/171424.

7.2. lonoJTHUTEIbHAS JIUTEPATypa

1. Hecrepos A. JI. IIpoektupoBanne ACYTII. Meroanueckoe nocobue. Kuura 2. — CII6.: [ean,
2009. — 944 c. (manuuue B oudmuotrexke TYCVYP - 15 3k3.).

2. VIHTerpupoBaHHbIE CUCTEMBI MPOEKTUPOBAHUS U ynpaBineHus [TekcT] : yueOHUK 11 By30B /A.
I'. Cxuptnanze, T. f. JIazapea, FO. @. MaprembsHoB. - M. : Akagemus, 2010. - 352 c. : un. - (Boiciiee
npodeccuoHanbHOe 0Opa3oBanue. MammHOCcTpoeHue). - bubnuorp.: ¢. 342-343. (Hanuuue B OMOIMOTEKE
TYCVYP - 10 3x3.).

3. IIpaBuenko, T. A. ABTOMaTU3UPOBaHHBbIE MHPOPMAIMOHHO-YIPABISIOUIUE CHUCTEMBI C
npumeHenueM SCADA-cuctembl TRACE MODE : yue6noe nocobue / T. A. IIpsiBuenko. — CaHKT-
[TetepOypr : Jlanp, 2022. — 336 c. — ISBN 978-5-8114-1885-5. — TeKkcT : 3IEKTPOHHBIN
[DnexTpoHHBI pecypc]|: — Pexxum goctyma: https://e.lanbook.com/book/212153.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. 3nakomcTBO ¢ 1abopatopHbsiM Komruiekcom «ABTJIa6». ICONICS GENESIS 32 v6.1. —2010. —
19 c [OnekTpOHHBIU pecypc]: — Pexum gocTymna:
http://new.kcup.tusur.ru/sites/default/files/library/Irl.pdf.

2. Co3ganue rpadpudeckux MHeMocxeM B mporpaMmHoM makete GraphWorX32. — 2010. — 23 c.
[DnexTponHsbIi pecypc]: — Pexum gocryna: http://new.kcup.tusur.ru/sites/default/files/library/Ir2.pdf.
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https://e.lanbook.com/book/212153
http://new.kcup.tusur.ru/sites/default/files/library/lr1.pdf
http://new.kcup.tusur.ru/sites/default/files/library/lr2.pdf

3. Pabora ¢ mporpammubiM ntaketoM TrendWorX32. — 2010. — 9 c¢. [DnexTpoHHBINA pecypc]: —
Pexxum moctyma: http:/new.kcup.tusur.ru/sites/default/files/library/lr3.pdf.

4. Paborta ¢ mporpaMmmHubIM mmaketoM AlarmWorX32. — 2010. — 14 c. [DnexTpoHHBIH pecypc]: —
Pexxum moctyma: http:/new.kcup.tusur.ru/sites/default/files/library/lr4.pdf.

5. Kommieke nporpammusix cpenictB «KACKAJI-CAY» beictpsiii ctapt. HTO «Tepcu». 2011. 61
c. [DNeKTPOHHBIU pecypc]: — Pexum JocTymna:
http://new.kcup.tusur.ru/sites/default/files/library/fast start.pdf.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JIUIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMM 3710POBbSI 1 HHBAJIU/IOB

Y4eOHO-MeTOINYEeCKUE MAaTEepUaJIbl ISl CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEIOCTABIAIOTCA B opMax,
aIaNITUPOBAHHBIX K OTPAaHMYCHUSM HUX 3[J0POBBS U BOCHPUATHS HH)OPMALIUH.

J1s1 i1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B I1€4aTHON (hopMe YBEIUUECHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHBbIE 0a3bl JAHHBIX
1 HH()OPMAINMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NUCHUIIUHBI PEKOMEHAYETCS 00pallaThCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrevyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT I Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbio. meroTest MynbTUMeInitHOe 000pyI0BaHKE U YU4EeOHO-HATJISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaIbHO-TeXHHYECKOE U MPOrpaMMHOe o0ecneyeHue 1Jisl JIa0OpaTOPHBIX padoT

Jlabopatopust TUAPABINYECKON U MTHEBMATUYECKOM TEXHUKU: yueOHas ayAUTOpUS [ IPOBEICHHUS
3aHsTuii 1adboparopuoro tumna; 634034, Tomckas obnacts, r. Tomck, Bepmmnuna ynuna, 1. 74, 214 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- JJaboparopusiit cten "OCHOBBI THEBMOABTOMATUKH'";

- JJaboparophslii cteH "OCHOBBI THEBMOABTOMATHKHU C MMTHEBMATUYESCKUMH HCITOJIHUTEIIBHBIMU
MeXaHu3MaMu'";

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

[IporpamMmmHOe obecrieueHue:

- CodeSys 2.3;

- CodeSys 3.5;

- Google Chrome;

- Microsoft Windows 7 Professional;

8.3. MarepuajibHO-TeXHHYECKOE M IPOrPaMMHoOe o0ecredeHue 15l CaMOCTOSITeIbHON padoThl

st caMocTosATENbHONU pabOThl UCIOJIB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KJIACCHI),
pacIoyIOKEHHBIE 110 aipecaM:
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http://new.kcup.tusur.ru/sites/default/files/library/lr3.pdf
http://new.kcup.tusur.ru/sites/default/files/library/lr4.pdf
http://new.kcup.tusur.ru/sites/default/files/library/fast_start.pdf
https://lib.tusur.ru/ru/resursy/bazy-dannyh

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas ob6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Ornrcanne UMEIOIIETOCs 000PYT0BAHMUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOAKIIOUYEHBI K ceTH «VHTepHET» M 00ecneunBaIOT JOCTYI B AJICKTPOHHYIO
nH(popManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaJIbHO-TeXHHYECKOE 00ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JINIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAJIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro 1 CHeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCcs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydYaromuecs ¢ HapylUIeHHeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU TOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJE€HHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBA BBOAA MH(MOPMALMU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGoOpMaIu B JOCTYIHBIX (opMax, MOOMIBHON CUCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLEHOYHBIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOUHBIE MaTEPHAIIBI

Hasanus pasnenos (rem) PopmHpyemBIe ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
JUCLIATUIMHBI KOMIIETEHIIUH
1 SCADA-cucrembr:OcnoBable |I1K-3 3auét c ouenkoil  |IlepedyeHp BonpocoB s
MIOHSTHS. 3aueTa C OLEHKOMN
KoHntpoinbHas [IpumepHBIil nepeyeHb
pabota BapHaHTOB (3aaHUI)

KOHTPOJIBHBIX PadoOT

TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
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2 Pazpaborka APM onepartopos |I1K-3 3auét c ouenkoil  |Ilepedyenp BonpocoB s

B SCADA-cucremax. 3a4eTa ¢ OLCHKON
KonTponbsHas [IpuMepHBIii TIEpedeHb
pabora BapUaHTOB (3aaHui)

KOHTPOJIBHBIX paboT
JlaGopatopHas Temsbl 1abopaTopHbIX padoT
pabota
TecTtupoBanue [IpuMmepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
OtueT no Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore

[Ixana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX NIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHS IO
JUCHUIUIMHE TpuBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOYyUECHHS IO

JMCIHTIINHE
®dopmynupoBka TpebOBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB O0YUYCHHS
3HATh YMETh BJIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HeyAOBIETBOPUTENBHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHUH UIn HABBIKOB WJIN
CYMMBbI 0aJIoB 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% 10 o0riue, HO He B LI€JIOM YCIIEIIHO, B LIEJIOM
(YAOBJIETBOPUTEIILHO) 69% ot CTPYKTYpPUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCHUMaJbHOM 3HAHUSA CUCTEMATHUYECKU | CUCTEMATHUECKOe
CYMMBbI 0aIOB OCYIIECTBIISIEMOE MPUMECHECHHE
yMEHHE HABBIKOB
4 (xopor1io) ot 70% 1o copMHpPOBaHHBIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCIEITHOE, HO yCIENIHoe, HO
MaKCHMAaJTbHOM OTJICTbHBIE coJieprKaliye coJieprKaliue
CYMMBI 0a/UTOB | TPOOIeMBI 3HAHUS OT/ICTbHBIE OTJICTbHBIE
poOesbl yMEHUe poOeJbI
MIPUMCHCHHE
HABBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHbIe | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMaJbHOW | cHCTeMaTHYeCKHe yMEHHE CHUCTEeMaTHYeCKOe
CYMMBbI 0aJIoB 3HAHUA MpUMEHEHHE
HABBIKOB

[Ikana KOMIUIEKCHOM OLIEHKHU c(hOPMUPOBAHHOCTU KOMIIETEHLIUH IIpuBeieHa B Tabuie 9.3.
Tabmuma 9.3 — [llkayia KOMIUIEKCHOM OIeHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUN

Onenka ®opmyupoBKa TPeOOBAaHUH K CTENIEHN KOMIIETEHIINN
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

n

1. 3akoHYMTH yTBEPKACHHE BHIOPAB OJIMH U3 BO3MOXKHBIX BapuaHToB "SCADA 310 ...":
a. pacrpeneéHHas CHCTeMa yIPaBICHUS TEXHOJIOTUIECKIM MPOIIECCOM;
0. crcTemMa TUCTIETYEPCKOTO yIPaBICHUS B cOOpa JaHHBIX;
B. CUCTEMa aHaJIM3a U 00pabOTKHU N3MEPEHHBIX JIaHHBIX.
2. B Hacrosmiee Bpems abopeuatypa OPC o3navaert:
a. OLE(object linking and embedding) for Process Control;
6. Open Platform Communications;
B. paBHO3HAYHBI 00a BHIIIIC HA3BAaHHBIX BapHaHTA.
3. Kakas u3 Hmxe nepeunciaeHHbix cnenudukanuu OPC onuceiBaeT 0OMEH JaHHBIMU B MaciiTade
pearbHOTO BpeMEHH:
a. OPC DA (Data Access);
6. OPC AE (Alarms & Events);
B. OPC HDA (Historical Data Access).
4. Kakas u3 Huxke nepeuncieHHbix crnenudukanuii OPC obecneuuBaer peanuzamuio OPC-
cepBepoB 1 OPC-KJIMEHTOB HE TOJIHKO JIJIsI CEMEUCTBA ONeparnoHHbIX cucteM Windows :
a. OPC DA (Data Access);
6. OPC AE (Alarms & Events);
B. OPC HDA (Historical Data Access);
r. OPC UA (Unified Architecture).
5. Tlo cnenudukanmu OPC UA (Unified Architecture) oOMeH HaHHBIMU TTPOU3BOJIUTCS C
MOMOIIBIO:
a. rex"oyioruu DCOM;
0. OMHAPHBIX COOOIICHUH;
B. XML-coo0menwit;
r. OuHapHbIX 1 XML-cooOmieHui.
6. 3aKOHYUTH yTBEPXkKJACHHUE BHIOPAB OJIMH U3 BO3MOXKHBIX BapuaHToB "APM 3710 ...":
a. THOKast METOOJIOTHS Pa3paOdOTKH MPOTPAMMHOTO OOECTICUCHHUS;
0. MPOrpaMMHO-TEXHHYECKHI KOMIUIEKC aBTOMATH3UPOBAHHON CHUCTEMBI, NMPEIHA3HAYCHHBIN
JUTS aBTOMATH3AIMN ACSITEIBHOCTH ONPEIIIEHHOTO BU/IA;
B. IIPOTPaMMHOE CPEACTBO TSI CO3/IaHUS OTYETOB.
7. llpenenbHbie yTiibl 0030pa GPOHTAITBHON MIOCKOCTH MHEMOCXEMBI IO KXY CTOPOHY OT
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10.

1.

12.

13.

14.

15.

PN R D=

HOpPMAaJIH K HeW JOJHKHBI COCTaBISTh:

a. 0 BepTUKaIu U ropu3oHTanu 90 rpaaycos;

0. mo BepTukanu u ropuzoHTanu 90 u 120 rpagycoB COOTBETCTBEHHO;
B. 110 BepTHKaau U ropu3oHTanu 120 u 90 rpamycoB COOTBETCTBEHHO.

. I[J'II/ITGJ'IBHOCTB NpeAynpeKAA0IMNUX 3BYKOBBIX CUT'HAJIOB U HHTEPBAJIOB MEXKAY HUMU JOJIKHBI

OBITh:

a. 0,2-0,8 c;
0. 1-3¢;

B. 4-5 c.

. I[J'II/ITGJ'IBHOCTB aBapHﬁHBIX 3BYKOBBIX CUI'HAJIOB 1 UHTCPBAJIOB MCXKAY HUMU JOJIZKHBL OBITh:

a. 0,2-0,8 c;

0. 1-3¢;

B. 4-5 c.

Hecymas yactoTa aBapuitHbIX 3BYKOBBIX CUTHAJIOB JOJIKHA OBITh:

a. 200-600 I'm;

6. 800-2000 I'y;

B. 2000-5000 I'w.

Anapm (Alarm) B SCADA »sro:

a. HEKOTOpOoe COOOIIeHHE CUCTEMBI, Mpeaylpexaailiee oneparopa 0 BOSHUKHOBEHUU
ONpEACICHHON CUTYallUuH;

0. HEKOTOpOE COOOLIEHHE CHUCTEMBI, MpeayINpexainiee onepartopa 0 BOSHUKHOBEHUH
ONpEe/IeICHHON CUTYyalluu, KOTOpasi MOXET MPUBECTU K CEPHE3HBIM MOCIEACTBUSAM, U TIOTOMY
TpeOyloliee ero BHUMaHUs U BMEIIATEIbCTBA;

B. CTaTyCHOE COOOIIIEHNE CUCTEMBI He TpeOyloliee NeHCTBUI orepaTropa.

Coo6mwitre (Event) B SCADA st0:

a. HEKOTOpOoe COOOIIEeHHE CUCTEMBI, Mpeaylpexaailiee oneparopa 0 BOSHUKHOBEHHUU
ONpEACICHHON CUTYallUuH;

0. HEKOTOpOE COOOLIEHHE CHUCTEMBI, MpeayNpexainiee onepartopa 0 BOSHUKHOBEHUH
OTpEe/IeICHHON CUTYyalluu, KOTOpasi MOXKET MPUBECTU K CEPHE3HBIM MOCIEACTBUSAM, U TIOTOMY
TpeOyloliee ero BHUMaHUs U BMEIIATEIbCTBA;

B. CTaTyCHOE COOOIIIEHNE CUCTEMBI He TpeOyloliee NeHCTBUI orepaTropa.

Amnapmbl ObIBAIOT:

a. TIOJITBEPKIACHHBIMH (KBUTUPOBAHHBIMHU );

0. HETIOATBEP K ICHHBIMU (HEKBUTUPOBAHHBIMH );

B. IPU3HAHHBIMU;

T. HEMIPU3HAHHBIMHU.

3aKOHYHTH YTBEPXKIACHUE BHIOPAB OJMH M3 BO3MOXHBIX BapuaHToOB "Amnapmbl Hi (BepxHuii) u
HiHi (Bbie BepxHeTo) BO3HUKAIOT ...":

a. IpU JTIOCTUKEHUU MePEMEHHON 30HbI HEUYBCTBUTEIBHOCTHU 3aJaHHBIX AJI KaXXIO0ro ajapma
npexaenoB (High Alarm, High High Alarm);

0. Mpu TOCTHKEHUH TIEPEMEHHON 3aJaHHBIX IS Kakoro anapma npeaenos (High Alarm, High
High Alarm);

B. KOTJIa CKOPOCTb IIEPEMEHHON CTAHOBUTCS OOJIbILE MPEIEIbHO AOMYCTUMOM.

Tpenn nenstca Ha:

a. orepaTuBHBIC (PEATLHOTO BPEMEHH);

0. apXuBHBIC (MICTOPUYECKUE);

B. aKTyaJIbHBIE.

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

CrpykrypHble KOMIOHEHTB SCADA-cUCTEMBI.

®ynkunu SCADA-cucrem. @ynkuuu oneparopa.

OcHoBHBIE BO3MOKHOCTH U CpelicTBa, npucymue BceM SCADA-cuctemam.
Texunueckue xapakrepuctuku SCADA.

CrouMOCTHBIE U AKCIUTyaTalMOHHbIE XapakTepuctuku SCADA.

[Tonsitue APM. Ocobennoct APM.

[Tpotokosn DDE. Oco6ennoctu. [locrounctBa. Hepocrarku.

Texuonoruss OLE. Oco6ennoctu. Joctonncra. HegocraTku.
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9. Texuonorus OPC. Oco6ennoctu. [loctouncra. HegoctaTkm.

10. Texnomorust OPC. ITonsitue OPC-cepBepa u OPC-knuenTa.

11. Tpenast B SCADA-cuctemax. Haznauenue. Tunel TpeHa0B.

12. Anapwmsbl. Haznauenue. Tunbl anapmoB. ['pyIibl 1 IPUOPUTETHI a1apMOB.

13. A3pikn nporpammupoBanuss B SCADA-cuctemax. OCHOBHBIE THUIBI SA3BIKOB
IPOrPaMMHUPOBAHHUS.

14. Komnonents! ActiveX. Haznauenue. Ocobennoctu ucnonb3zoBanus B SCADA-cuctemax.

15. bassr gannbix (BJl) B SCADA-cuctemax. [Ipomeinennsie bJ[. Oco6ennoctu padotel. [lytu
CO3/IaHHUS.

16. SCADA u Internet. ApxutekTypa «TepMuHai-cepsep». OCHOBHbIE 0COOCHHOCTH.

17. SCADA u Internet. Apxutektypa «Internet-kmueHnT». beausiii u 6orarteriit kueHT. OcoOeHHOCTH
peainzaluy JaHHOW apXUTEKTYPHI.

18. Ilonsitue pesepBupoBanus. TUIbl pe3epBOB.

19. PesepBupoBanue B apxutekrype SCADA-cucrem.

20. O6ocHoBanue npuunH Hanucanus coocreHHoro I10 nu6o mpuodbperenus SCADA-cucteMsl.
[Tapametpsl, Bnustomue Ha BbIOop SCADA-cHucTeMsl.

21. Uepapxwus cBoiictB SCADA-cucTeM 1o cTerneHu BaxxHOCTH. DTanbl Beioopa SCADA-cucTeMsl.

9.1.3. IIlpuMepHbIii NepedyeHb BAPHUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

. Iepeuncnure ¢pynkumronansHble Xxapakrepuctuku SCADA.

. Ilepeuncnaure OCHOBHbIE TEXHUYECKUE, CTOUMOCTHBIE M 3KCIUTYyaTallMOHHbBIE XapAKTEPUCTUKU
SCADA.

Cdhopmynupyiite ocHOBHBIE TpeOOBaHUA K paboueMy MeCTy Aucrerdepa (orneparopa).
[Tepeuncanre ocHOBHbIE TpeOOBaHUs K TpaduueckoMy uHTepdeiicy noas3zonarenst APM.
Ha30BHUTE OCHOBHBIE TEXHOJIOTUU UCINOJb3yeMble s B3aumozenctsus SCADA-cuctem c
BHEUTHUM MHPOM.

Hazoswure Tumnsl TpeH10B ucnonb3dyeMblx B SCADA u uX 0COOEHHOCTH.

Ilepeuncnure u KpaTko oxapakTepusynre cyuecTByromue texuonoruu OPC .

Ilepeuncnure Tuns! anapmo npumeHseMelx B SCADA.

[IpuBenute Kimaccu(pUKALUIO BCTPOCHHBIX S3BIKOB NMPOTPAMMUPOBAHMS HCIIOJIB3yEMBIX B
SCADA.

[TpuBenure ocobenHocTH U ocHOBHBIE XapakTepucTuku CYB/] ucnons3yemsix B SCADA .

VENA LA W -

[S—
e

9.1.4. Tembl J1a00paTOPHBIX PadoT

Jlabopatopnsiii komrieke "ABTJIa6". ICONICS GENESIS 32
Pa6ota ¢ cucremoii GraphWorx32.

Pabora ¢ cucremoit TrendWorx32.

Pabora ¢ cucremoit AlarmWorx32.

3HakoMcTBO ¢ cucteMol «Kackaa-CAVY».

Hactpoiika mapameTpoB Touek cuctembl «Kackag-CAY».
Penaxrop muemocxem cuctemsl «KackanCAY».

Penaxrop anroputmoB cucteMsl «KackanCAY».

XN B DD =

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obecnedyenus. CamocrosTenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ILTAHOM.

B nporecce n3ydeHuns: IUCHUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TAaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILIUMHU
HAy4YHO-IIONYJAPHbIE U CIELUAIU3UPOBAHHBIE MAaTEpHalbl, MOCBSLICHHBIE Pa3JIMYHBIM acCIEeKTaM
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y4eOHON NMCITUIUIMHBI.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTbIO, NOCTATOYHOM s
WHAUBUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3

MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEyEeT BBISICHUTH UX
3HAauYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUN.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3/10POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJIbHBIE OLIGHOYHBIE MaTepuabl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaroniuxcs

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH ciIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o01IeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETHI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIUHA 110 OCHOYHBIM MaTepHaJdaM IJid JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMECHHO:

— B mieuaTHoOu hopme;

— B I1€YaTHOH (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha

IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'ISI TaKux 06yt{a}0m1/1xcs{ npeaycMaTpmuBacTCd
nocTymHas popMa IpeaoCTaBICHIs OTBETOB HA 33aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.
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[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUsS JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 JUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHNEe HHPOopManuu B hopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCTIPHATHSI HHPOPMAITUH:

Jist Iuu ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM HIPUGPTOM.

J st Iun ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

J1st U1 ¢ HApYLIeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TATIOB.
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