MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHMS POCCUMCKOM ®EJEPAIIIN
®denepaiabHOE TOCYIaPCTBEHHOE OI0)KeTHOE 00pa3oBaTeIbHOE YUpeKIeHHe BbICIIEro 00pa3oBaHus

«TOMCKHU TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCVP)

HETYDYBR |\ T oo
1 UNIVERSITY IpopexTop 1o VP
[oEyseHT NOGN MCaMH INEKTPOHHOE NOENPCED
Copredumrar: all19608 cdf-4455-b54e-523511Tc1B5c

Basaeneu: Cen-enso Napes Bacasseany

Heacraurensd: ¢ 17.09 2019 no 16,08, 2024

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
ABTOMATU3NPOBAHHBIE KOMIIVIEKCBI PACITPEAEJIEHHOI'O YIIPABJIEHUA

YpoBens 00pazoBaHus: BbIclee 00pa3oBaHue - DaKajgaBpuaT

Hanpasnenue moarotoBku / ciennanbHOCTh: 15.03.04 ABTOMaTH3aIMA TEXHOJOTHYECKHX MPOIECCOB
U MPOU3BO/ICTB

Hanpasnennocts (npodunp) / cnenuanuzanus: CucrteMbl aBTOMATH3ALUMH TEXHOJOTMYECKHX
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VY4eOnsiii man aHabopa 2023 roga

O0beM JUCHMIIUHBI U BUAbI yU€OHOU AESITEIbHOCTU

Bunbl yueOHOIM nesTeNbHOCTH 7 cemectp Bcero EnnHunel
JlekuroOHHbBIE 3aHITHUS 36 36 4acoB
JlaGopaTopHbie 3aHITHS 36 36 4acoB
B T.4. B (popMe NMpaKkTH4eCKOil MOArOTOBKHI 36 36 4acoB
CamocrositenpHas padbora 72 72 4acoB
OO011as TpyJ0€MKOCTh 144 144 4acoB
(BKJIFOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 4 4 3.€.
@OopMBI IPOMEKYTOUHOM aTTECTALUs Cemectp
3ayeT C OIlEHKOH 7
Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. 3yueHne COBpEMEHHbIE TEHACHLUM PAa3BUTHUS 3JIEKTPOHUKH, BBIUMCIUTEIBHON TEXHUKH,
COBPEMEHHBIX aBTOMATU3MPOBAHHBIX CUCTEM ylpaBieHUs TexHosorndeckum npoueccoM (ACYTII) u
CHCTEM JIUCIETYEPCKOTO YIPaBJICHUS U cOOpa JTaHHBIX B MX COCTABeE.

1.2. 3agauy AUCHUILIUHBI

1. ChopMupoBaTh y CTyJCHTA YETKYIO HEPAPXHUIO0 CBA3CH KOTOpas MPHUHITA B COBPEMEHHBIX
cuctemax ACYTIIL

2. CamocrosarensHo cTpouTh nmpoekThl B SCADA cuctemax: MasterSCADA, WinCC, InTouch
Wonderware.

3. BbITh TOTOBBIM K y4acTHIO B paboTax Mo U3rOTOBICHUIO(MOHTaXY), OTJIaJKe U clave B
9KCILTyaTalUIo0 CUCTEM U CPEJICTB aBTOMATU3AIMH U YTIPABICHHUS.

4. 3HaTh KaK JIOJDKHO TEXHUYECKH OCHAIIIEHO pabodee MeCTo.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

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

Monayns mucuurinHa: Moayibs HanpaBiaeHHOCTH (poduiist) (major).

HNunexce nuctumunel: b1.B.02./1B.01.01.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

NHaukaTopel TOCTHKEHUS [Inanupyemble pe3yabTaThl 00yUEHUs 10
KOMIIETCHIIUH JUCLUTIIINHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Ob0menpodeccuoHanbHbIe 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 KaKk NporpaMMHpOBaTh B MAllIMHHBIX
konax(IL), c nucrosnb30BaHrEM KOMIUISTOPOB
(ST) u B BuzaE (HyHKIIMOHATBHBIX OJIOKOB
(FBD)

[1K-3.2. Ymeer BBIOHpATH
anmnapaTHO-IPOrpaMMHbIE
CpPE/CTBA U TEXHOJIOTUU JIJIs
peLIeHHsI TOCTABICHHBIX
3aJa4 B COOTBETCTBHUH C
3aJaHHBIMH KPUTEPUSIMHU

YMeer B 3aBUCUMOCTH OT 33J[aul BHIOPATh
KOMIUIEKC M0 OTJIAJKE U MPOrpaMMHUPOBAHUIO
MHKPOIPOLIECCOPHOT0 YCTPOUCTBA

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

Brnaneer HeCKOMBKUMH S3bIKAMU
NpOrpaMMHPOBAHHS TAKMMH Kak accemouep,
Cu ¥ A3bIK (YHKIIMOHATIBHBIX OJIOKOB

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
4acoB 7 cemecTtp

Buapl yaeOHOM AesTENIBPHOCTH

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogaBaresaeM, BCero 72 72
JIeKIIMOHHBIE 3aHATHS 36 36
JlaGopaTopHblie 3aHATHS 36 36
CamocrosiTeibHas padoTa 00y4aOIIUXCs, B T.4. KOHTAKTHasI 72 72
BHeayIUTOPHas padoTa 00y4yarommxcs ¢ npenojaBarejieM, BCero
[ToaroroBka K 3a4eTy ¢ OLEHKON 12 12
[ToaroToBka K KOHTPOJILHOM paboTe 2 2
IToaroroBka K TECTUPOBAHUIO 10 10
[ToaroroBka k 1abopaTopHOl paboTe, HAMMCAHUE OTYETA 16 16
Harmmcanne otyera nmo nmabopaTopHoit pabote 32 32
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 IHCIUILUTMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM Y4eOHOW JIesTeIbHOCTH NMPUBECHA B
tabymue 5.1.
Ta6mmma 5.1 — Paznensl (TeMbl) TUCIMUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Bcero wacos
Jlek. | Jla6. | Cam. dopmupyembie
Hazpanus paznenos (Tem) JUCHUILTUHBI (0e3
3aH., 4| pad. |pab.,u KOMIICTCHITUHT
HK3aMEHa)
7 cemecTp
1 O630pHBII aHATHU3 CUCTEM MTPOMBIIIICHHON 6 2 10 18 I1K-3
aBTOMAaTHU3al1H.
2 CTpyKTypa ¥ NPUHIUIBI HIOCTPOEHUS 6 4 12 22 [IK-3
OCHOBHBIX oOecrnieunBaromux yacreit ACY.
3 Apxurektypa u GyHKIIMOHUPOBaHHE cucTeM | 4 2 8 14 I1K-3
JTUCIIETUYEPCKOTO yIIpaBlieHus U cOopa
JAHHBIX.
4 O630p texnonoruu OPC u ee poib B 8 2 20 30 IK-3
CUCTEMAaX IPOMBIIIEHHON aBTOMAaTU3alINH.
5 Oco0GeHHOCTH MPOEKTUPOBAHUS, pa3padoTku | 12 26 22 60 ITK-3
U BHeApeHus pacrpeaeneHHbix ACY.
Hroro 3a cemectp| 36 36 72 144
Hroro| 36 36 72 144

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3esioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) IPUBEICHO B TadwmIe 5.2.

Ta6ymna 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUILIMHEI (B T.Y. IO JICKIIHSIM)
TpynoemkocTsb
HasBanus paznenos Copep:xanue pa3aenoB (TeM) AUCIUTLIHHBI (nexmo . dopmupyemble
JIEKIIMOHHBI
(TEM) AUCHUTUIUHBI (B T.4. 110 JICKITUSM) KOMIIETEHITUU
3aHATHSA), U
7 cemecTp
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1 OG30pHbII aHAIN3
CHUCTEM ITPOMBILIICHHON
aBTOMAaTHU3al1H.

AHanu3 COBPEMEHHOTI'0 pa3BUTHUS
IIPOMBIIIJIEHHOCTH U BbIIEIICHUE
OCHOBHBIX IIPeANOChbUIOK BHeApeHus ACY
Ha npeanpuatusax. OCHOBHbIE YacTU
MIPOMBIIIICHHOHN cucTeMbl. O030pHBII
aHaJIM3 KOMIIOHEHTOB TUIIOBOM
apxutekTypsl ACY: usmeputenbHbie 1
YIPaBJISAOLIUE YCTPOUCTBA, CUCTEMBI
YIPaBJIEHUS TEXHOJIOTUYECKUM
IIPOLIECCOM, CUCTEMBI YIIPABICHUS
(MHAHCOBOM, XO3HUCTBEHHOU 1
aJIMMHUCTPATUBHOM JEATEIbHOCTHIO
npeanpusaTist. QyHKIUU U METOJIbI
YIpaBJIEHUS IPEIIPUATHEM IIPU TOMOLIU
ACY: BbIJIeIIeHHE OCHOBHBIX TPEOOBaHUI
npennpustiii K ACY, cucTeMHbIN OJIX0/
npu npoexktupoBanuu ACY.

[1K-3

Htoro

2 CtpykTypa u
MIPUHIIUTIIBI TTOCTPOCHHUS
OCHOBHBIX
00eCIeunBaIOIKX
yacteit ACY.

00630p, aHanu3, KIacCUPUKAIUI U
puMepbl KOMIIOHEHTOB ACY:

* JIaTYMKH U UCTIOTTHUTEIIbHBIE
MEXaHU3MBI.

 Kontposepsl: ycTpoiicta cOopa u
obpabotku (YCO) undopmanuu,
IpOrpaMMUpPYEMBbIE JIOTHYECKHE
koHTposuieps! (ITJIK), npombliieHHbie
KOMIIbIOTEPHI.

* [IpoMbllIIEHHBIE IIUHBI IISI CUCTEM
aBTOMaTH3allUu.

* SCADA-cucrembl

AHanu3 COBPEMEHHOTO COCTOSTHUS
MupoBoro peiHka ACY. AHanu3 coCcTOSAHUSA
peiaka ACY B Poccun. OCHOBHBIE 3TaIbl U
ctaauu co3aanus u BHeapenus ACY.
O1eHKa Y KOHOMHUYECKOH 3P HEKTUBHOCTH
ACY. Metobl o0ecrieueHHs
JOCTOBEPHOCTH U COXPAHHOCTHU
uHpopmanuu B ACY.

[1K-3

HUroro

3 Apxurexkrtypa u
(YHKIIMOHUPOBAHUE
CUCTEM JIUCIIETYEPCKOTO
yIpaBieHus u coopa
JTAHHBIX.

Brinenenue coBpeMeHHBIX TpeOOBaHUM K
SCADA. CtpykTypHasi opraHua3zanus
SCADA-cucrem. CpaBHUTEIBHBIN aHAIN3
MHpOBBIX TTpousBoauTenen SCADA-
MaKkeToB. MeTo/1bI MOBBIIICHUS
HagexHoctu cucteM SCADA.

I1K-3

Hroro
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4 O630p TEXHOJOTUH Windows npu noctpoeanu SCADA- 8 I1K-3
OPC u ee ponb B cucteM. OCHOBHBIE KOHIICTIITUU MOJIETN
cHUcTeMax KOMITOHEHTHBIX 00BeKTOB (COM)
MPOMBIIUICHHON Haznauenue u ucropus pazsurus COM.
aBTOMAaTHU3AIIH. [IpeumytiecTBa UCTIOIL30BaAHUS
komroreHToB COM. Untepdeticer B COM.
OcobeHHocTH pacipeiesieHHON MOIeNH
KOMITOHEHTHBIX 00bekTOB (DCOM).
CyurHoCTh ¥ Ha3HAYEHUE TEXHOJIOTUU
BHEJPCHUS U CBSA3BIBAHUS OOBEKTOB JIJIS
CHUCTEM MTPOMBIIIUICHHOW aBTOMATHU3aIUU
(OLE for Process Control). [Ipuauinms
MMOCTPOEHHUS, OCHOBHBIE COCTABHBIC YACTH U
0030pHbIi ananu3 OPC-cepBepos.
Hroro 8
5 OcobenHnoctu Haznauenue u pyHKIMU pacnpeieeHHbIX 12 [1K-3
MIPOEKTUPOBAHMUS, ACY(PACY). OcobeHHOCTH TOCTPOCHUS
pa3pabotku u BHenpeHus |PACY. TpeboBanus kK KOMIIOHEHTaM
pacnpeneneHHbix ACY. |cHCcTeMBbl, IPUMEPHI peaTn3aliii.
KonTpomneps! nis PACY. Ilpaktuueckue
PEKOMEHIalluU TOCTPOEHUSI COBPEMEHHBIX
PACY B Poccun.
Hroro 12
Hroro 3a cemectp 36
Hroro 36
5.3. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)
He npenycMoTpeHo y4eOHBIM IIaHOM
5.4. JlabopaTopHbIe 3aHATUSA
HaumenoBanue 1abopaTopHbIX pabOT MpHUBEACHO B TabiuIle 5.4.
Tabmuna 5.4 — HaumeHnoBanue 1a60paTOPHBIX padboT
HasBanus paznenos (Tem) HaumeHoBanue 1a60paTopHsIX padoT Tpynoemkocts, | @opmupyemMblie
JTUCTIUTUTAHBI q KOMTICTCHITHH
7 cemecTp
1 OG30pHEIi aHaTU3 «MasterSCADA ctpykTypa, 2 I1K-3
CHUCTEM MPOMBIIINIEHHOW | OpUEHTAIUS
ABTOMATH3AIIHH. Utoro 2
2 Crpykrypa u npuniunsl |MasterSCADA - H”HCTpyMEHTHI 2 I1K-3
MOCTPOCHUS OCHOBHBIX TUHAMUKU
obecreynBaroNMX 4acTed |CucremMa BBOJA/BBIBOAA JAHHBIX C 2 I1K-3
ACY. ucrnonb3oBanue kourposuiepa SMH2010
Hroro 4
3 Apxurekrtypa u Intouch Wonderware - HHCTpyMEHTBI 2 I1K-3
(GYHKIIMOHUPOBAaHUE rpaduKy U pacmoiokKeHHe
CUCTEM JIUCIIETYEPCKOTO
yIpaBjeHUs U coopa Hroro 2
JAHHBIX.
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4 0630p Texuosorun OPC
U €€ pOJIb B CUCTEMAX
IIPOMBIILITIEHHOU
aBTOMAaTHU3al1H.

Hacrpoiika 06bexToB MasterSCADA

I1K-3

MasterSCADA teru u amiapmsl

I1K-3

Hroro

5 OcobeHHoCTH
MIPOEKTUPOBAHMS,
pa3pabOTKH U BHEIPCHUS
pacnpeneneHabix ACY.

Crenn "YmubIl 1oM", MHEMOCXeMa B
Master SCADA

N N — ]| —

I1K-3

Crenn "ACYTII" - IloaroroBka
ITuxtel. InTouch WonderWare -
WHCTPYMEHTBI TPaQUKH U
pacIoIOKEeHUs

I1K-3

Crenn [IU]] perynstop. MasterSCADA
- HHCTPYMCHTBI, TUHAMHKA

I1K-3

Crenp "YnpaBiaeHusi aCHHXPOHHBIMU
BJIEKTPOJBUTATEISIMU" TTPU TTOMOIIN
[JIK Siemens LOGO!

I1K-3

Crenp "YnpaBieHuss aCHHXPOHHBIMU
ANEKTPOABUraTENSIMU" TIPY OMOIIU
IJIK SIMATIC S7-1200! WinCC -
UHCTPYMEHTHI, JUHAMUKA

I1K-3

Crenp "YnpaBieHuss aCHHXPOHHBIMU
3JIEKTPOIBUTATEISIMU" TIPU TIOMOIIH
ITJIK Danfoss. MasterSCADA -
WHCTPYMEHTBI, TMHAMUKA

I1K-3

Crenpg "ACY ynu4HOTro OCBEUIECHUS -
TI'opcset" mpu nomomnu [TJIK
MasterSCADA - UHCTpYMEHTHI,
JTUHAMHKa

I1K-3

Crenp "YnpasieHus 3JeKTponuTaHuem"
npu nomomu Liebert GXT2 UPS. Web
SCADA - MHCTpYMEHTBI, TUHAMHKA

I1K-3

Crenp "YnpaBieHuss aCHHXPOHHBIMU
anexTpoaBurarensiMu’ Jljis UMUTALIII
nepeKkayku He(hTH pa3HOM TUIOTHOCTH.
MaserSCADA - uHCTpyMEHTHI,
JTMHAMUKa

I1K-3

Htoro

26

Hroro 3a cemectp

36

Hroro

36

5.5. KypcoBoii npoekT / kypcoBasi pabora

He npeaycmoTpeHo yueOHBIM IIJIaHOM

5.6. CamocTosiTesibHass paboTa

Buasl caMmocTosTeNbHOM paboThI, TPYA0EMKOCTh U (POPMUpPYEMble KOMIIETEHIIMU IPEICTABIICHBI B

Tabnure 5.6.
Tabnuma 5.6. — Buabl camocTosTenbHON paboThl, TPYI0EMKOCTh U (HOPMHUPYEMble KOMIIETSHIIUN
Hazpanus paznenoB | Buasl camocTtositensHol | TpynoeMkocTs, | DopMupyembie
DopMBbI KOHTPOJIS
(TeM) TUCIUTUTAHBI paboThl q KOMIIETEHIINHT
7 cemecTp
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1 O630pHbIi aHaTU3 [TonroroBka Kk 3auery ¢ 2 [1K-3 3auéT Cc OLEeHKOI
CHUCTEM OLIEHKOM
IPOMBIIIIEHHON [MoaroroBka K 2 [1K-3 KoHTponpHas
ABTOMATH3aL1H. KOHTPOJIbHOM paboTe pabora
IToaroroska k 2 [1K-3 TectupoBanue
TECTUPOBAHUIO
[TonroroBka k 2 [1K-3 JlaboparopHas
naboparopHoit padore, pabora
HAITMCAHWE OTYeTa
Harnmcanne otyera no 2 [1K-3 Otuet no
nabopaTopHoi paboTe nabopaTopHOI
pabote
Hroro 10
2 CtpykTypa u [ToaroroBka k 3a4eTy ¢ 4 [K-3 3auéT ¢ OlIeHKOU
MIPUHIIHAIIBI TIOCTPOSHUS | OLICHKOH
OCHOBHBIX Harnmucanue otyera no 4 [1K-3 Ortuet no
00€eCIeUnBaIOIIMX nabopaTopHoi paboTe nabopaTopHoOi
qacteit ACY. pa60Te
IToaroroska k 2 I1K-3 TectupoBanue
TECTUPOBAHUIO
[TonroroBka k 2 [1K-3 JlaboparopHas
naboparopHoit padore, pabora
HAITMCAHWE OTYeTa
Hroro 12
3 Apxurektypa u IToaroroska Kk 3a4eTy ¢ 2 I1K-3 3auéT C OLEHKON
(GYHKIIMOHUPOBAHUE OIICHKOU
CHCTCM Hammcanue oTyera 1mo 2 IIK-3 OrueT 110
AHUCIIETYCPCKOr O nabopaTropHo#t pabore nabopaTopHOI
yOpaBieHus u coopa pabote
AQHHBIX. [ToaroToBKa K 2 I1K-3 TectupoBanue
TECTUPOBAHUIO
IToaroroska k 2 I1K-3 JlaGopatopHas
nabopaTopHoii paboTe, pabota
HaAIMCaHKe OTYeTa
Uroro 8
4 O0630p Texnosoruu  |[loaroToBKa K 3a4eTy ¢ 2 TIK-3 3a4éT C OIlEHKOH
OPC u ee ponb B OIIEHKOM
cucTemax Hanucanue oruera o 8 [1K-3 Otyet no
MPOMBIIIICHHOH nabopaTopHoii padote 1abopaTopHOit
aBTOMAaTH3allN. pa60Te
IToaroroBka k 2 TIK-3 TectupoBanue
TECTUPOBAHUIO
[ToaroToBka k 8 ITK-3 JlabGopaTopHas
nabopaTopHO# padoTe, paborta
HaIMcaHue oTyeTa
Hroro 20
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5 OcobenHnocTu [ToaroroBka k 3a4eTy ¢ 2 [K-3 3auéT ¢ OlIeHKOU
MIPOSKTUPOBAHMSI, OIICHKOU
pa3paboTKH 1 Harnmcanne otyera no 16 [1K-3 Ortuet no
BHC/pCHUA nabopatopHoii paborte nabopaTopHOI
pacmpenenennbix ACY. pabore
IToaroroska k 2 I1K-3 TectupoBanue
TECTUPOBAHUIO
[TonroroBka k 2 [1K-3 JlaboparopHas
nabopatopHoit padore, pabora
HAITMCAHWE OTYeTa
Hroro 22
Hroro 3a cemectp 72
Uroro 72

5.7. CooTBeTcTBHE KOMIIEeTeHIUH, GOpMHPYEeMBbIX IPH U3YYEeHUHU AUCHUIIMHBI,

H BU]10B y'leﬁl-[()ﬁ HECATCJIBbHOCTH

CooTBeTcTBUE KOMIIETEHIIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIUHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIMH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATUI
dopmupyembie Bunbl yueOHOMN fesTeIbHOCTH
@OpMBI KOHTPOJIS
KOMIIETCHITHH Jlek. 3aH. |JIa0. pa6.|Cam. pal.
I1K-3 + + + 3auér ¢ oueHkoi, KonrponbHas pabora,

JlaboparopHas pabota, OT4eT MO
naboparopHoii pabore, TectupoBanue

6. PeifTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4arouXCs

6.1. basuibHbIe OneHKH 1J1s1 (PopM KOHTPOJIA

BameHbie oneHKH 17151 POPM KOHTPOJIS MpeICTaBIeHbI B Tabuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

. o MaxkcumanbHbIA
MaxkcumanbHbIA MaxkcumanbHbIA
0a 3a meproa Bcero 3a
@DopMBbI KOHTPOJIS 6amn Ha 1-yto KT ¢ | 6amn 3a nepuon
mexnay 2KT u Ha CEMECTp
Hayana cemectpa | Mexnay KT u 2KT
KOHEII ceMecTpa
7 cemecTp
3a4éT ¢ OIleHKOH 0 0 25 25
Konrponbnas padora 0 5 5 10
Jlaboparopras paboTa 5 5 10 20
TectupoBanue 5 0 0 5
Otuer no nabopaTtopHOH 5 15 20 40
pabote
Htoro makcumyM 3a 15 25 60 100
nepuo.
Hapacratomum utorom 15 40 100 100
6.2. [lepecuer 0a/1J10B B OlIEHKH 32 TeKYIIMA KOHTPOJIb
[Tepecuet 6amIoOB B OLIEHKH 32 TEKYIIUI KOHTPOIb MPECTaBICH B Tabnuie 6.2.
Tabnuia 6.2 — Ilepecuer 6aIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

| Bamnibl Ha naTy TEKyIIero KOHTpOIs OneHka
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>90% oT MakcuMasIbHOI cyMMBbI OaioB Ha gaty TK

Ot 70% no 89% ot makcuMabHOM cyMMBI 6aiioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMbl OamioB Ha naty TK

N |W ||

< 60% oT MakcuManbHOI cymMMbl OamioB Ha naty TK

6.3. IlepecueTr cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[IepecueT cymMMbl 6ayioB B TPAJULIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe

6.3.
Tabmuia 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OIICHKY
Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4YHO) (3a4TEHO) 90— 100 A (oTIM4HO)
4 (xopor10) (3a4TE€HO) 85 -89 B (ouens xoporio)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpencTBenHo)
2 (HEeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTEIHHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(POPMALIMOHHOE 00ecneyeHUue TUCIHIINHBI
7.1. OcHoBHas1 UTEpaTypa

1. Eropos, A. ®. uTerpupoBaHHbIC aBTOMATH3UPOBAHHBIC CUCTEMBI YIIPABICHUS XUMHUCCKUMU
MPOU3BOJICTBAMH U TIPEINPUATUAME : yueOHOe mocoOue it By30B — Mocksa : M3aarenscTBo FOpaiir,
2021. — 248 c. [DnextponHHbI# pecypc]: — Pexxum noctyna: https://urait.ru/bcode/467110.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. PoxnectBenckuid J[. A. ABTOMaTU3UPOBAHHBIE KOMIUJIEKCHI PACIPEICIEHHOTO YIPaBICHUS :
VYuebHoe nmocodbue - Tomck : TYCVYP, 2007. - 179 c. (nanmmuue B 6ubmmoreke TYCVYP - 34 7k3.).

2. Kanrun B. B., Ko3nos B. H. AnmapatHsle U mporpaMMHBIE CPEJCTBA CUCTEM YIPABICHUS.
[IpombllITIEHHBIE CETH U KOHTPOJUIEpHl: yueoHoe nocobue aist By30B. - M. : BUHOM. Jla6opatopus
3HaHui, 2010. - 424 ¢. (Hammuue B oubnmoreke TYCVYP - 4 5k3.).

3. Kanrun B.B., Ko3nos B.H. AnnaparHbeie U nporpaMMHbIE€ CPEICTBA CHUCTEM YIIPaBJICHHUS.
[IpomblIlITIEHHBIE CETH U KOHTPOJUIEPHI : yueOHoe nocobue ais By30B . - M. : BUHOM. JlaGopatopus
3HaHui, 2012. - 419 c. (manmmuue B oubnmoreke TYCVYP - 10 7k3.).

4. Panonopt O.51. AHanu3 u CUHTE3 CUCTEM AaBTOMAaTHYECKOTO YIPABJIEHUS C PaCIpeIeICHHBIMU
nmapamMeTpamMu : ydyeObHoe mocodbue st By30B - M. : Beicmas mkoma, 2005. - 291 c. (Hanuuue B
oubmmorexke TYCVYP - 20 3k3.).

5. Ilymkos, B. M. ManokanansHabie MUKpoTipolieccopHbie koHTposuiepsl SIEMENS S7-200 u
Segnetics SMH2Gi : yue6Hoe nmocobue / B. M. Ilymkos, C. I'. Ctaspos, E. K. Toponosa. — MBaHoBo :
urnsy, 2018. — 108 c. [DnexTpoHHBIH pecypc]: — Pexum pgoctyma:
https://e.lanbook.com/book/154580.

6. IIpaBuenko, T. A. ABTOMaTU3UPOBaHHbIE MHPOPMALMOHHO-YIPABISIONINE CHUCTEMBI C
npumenenneM SCADA-cuctremsl TRACE MODE : yue6noe nmocooue — Cankt-IlerepOypr : Jlans, 2021.
— 336 c. [DnexktponHHBIA pecypc]: — Pexum moctyma: https://e.lanbook.com/book/168858.

7.3. YueOHO-MeTOANYECKHE ITOCOOUS
7.3.1. O6s13aTe/1bHBIE YUeOHO-METOAMYECKHE M0Co0ust

1. Autunus M. E., U3tomoB A.A., Kounyounckuii B.I1. KomnbeloTepHble TEXHOIOTHH YIIPaBIEHUS
B TEXHUYECKUX CHCTEMax : METOAMYECKHE YKa3aHUs K J1a00paTOpPHBIM U CaMOCTOSATEIbHBIM paboTaM —
Tomck : KCVII, TYCVYP, 2023. — 145 ¢ [DnexkTpoHHBIH pecypc]: — Pexum nocrtryna:
https://kcup.tusur.ru/index.php?module=mod_methodic&command=view&id=151.
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2. CucteMa BBOJIa/BBIBOJIA JAHHBIX C MCMOJIb30BaHUE KOHTposuiepa SMH2010: Metoanueckue
yKa3aHus K JabopatopHsiM padoram / B. I1. Komyounckuii, A. A. M3tomoB, B. M. Pynesckuii - 2018. 12
c. [DnexTponnsii pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/7801.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JINIT
C OrpPaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0OB

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl 111 CAMOCTOSTENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/]0POBbsI M HHBAJIUOB MPEIOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSM X 3[J0POBBS U BOCHPUATHS HH)OpPMALIUH.

J1s1 i1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUUCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NTUCHUIIUHBI PEKOMEHAYETCS 00pallaThCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

2. Undopmarmonnsiii moptan kadgeapsr KCYII TYCVYP: https://kcup.tusur.ru..

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

Jlnst mpoBeeHUs 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS € JOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT I y9€OHOH TPYIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOM
MeOenbto. MimeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATJISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHNYECKOE U POrpaMMHOe o0ecneyeHue 1Jisl JIa0OpaTOPHBIX padoT

JlabopaTopus 27I€MEHTOB M YCTPOMCTB CUCTEM aBTOMATHKU: y4eOHas ay TUTOPUS TSl IPOBEACHHUS
3aHATUHN JICKIIMOHHOTO THUIA, y4yeOHas ayIuTOpHS NI MPOBEACHUS 3aHATUN MPaKTHYECKOTO THIIA,
ydueOHas ayquTOpHUs AJisl MPOBEACHUS 3aHSATUM 1a00paTOPHOTO THIMA, MOMEIIEHUE Al MPOBEACHUS
TEKYIIEr0 KOHTPOJS U MPOMEXKYTOUHOM aTTeCcTalMu, MOMENIEHHUE AJIsI CaMOCTOSITEIbHON paboThl;
634034, Tomckast obnacts, r. Tomck, Bepmnnuna ynuia, 1. 74, 330 aya.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- [Ipoexktop LG RD-DX130;

- Ctena nJis vcciie1oBaHuUs MPUBOJIOB;

- CTeHp A U3y4YeHUsl U IPOrpaMMUPOBaHUs TPOMBIIUIEHHBIX KOHTposuiepoB MOSCAD;

- CreHa s M3y4YeHUS M NPOrpaMMHUPOBAHHUS MPOMBIIIIEHHBIX KOHTPOJUIEPOB CHCTEM
YIPABJICHMUS;

- Crenp nns nzyuenusa ACY H0pOKHBIM JBUKEHUEM B KOMIUIECKTE;

- Crenp nns nzyuenus ACY HapyKHbIM OCBEIICHHUEM B KOMILJIEKTE;

- Crenp nns cucrem [T /[-perynupoBanus;

- CteHa nnsd M3y4EHHsS CUCTEM pPETryJMpPOBAHHUS JaBJIEHUS HAa OCHOBE YIPaBIAEMOTO
3JIEKTPOIPUBOJIA;

- Crenn anga uzydenus CY OBUKEHHEM Ha OCHOBE MHTEIUIEKTYaJbHOTO 3JIEKTPONpPUBOJA
MEPEMEHHOI0 TOKA;

- CTeHp I UCTIONB30BaHUS CHCTEM OecrepeOOMHOr0 3JIEKTPOITUTAHUS;

- YuebHslii cren Ha 6aze noruueckux moayieit LOGO;

- YueOHblil cTeH Ha 60a3ze mporpaMMUPYEMOTo JIOTUYECKOTO KOHTPOJLIEPa;
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- Y4eOHBIN AJIEKTPOMEXaHUUYECKHH POOOT C KOMIIBIOTEPHBIM yINpAaBICHHEM W JJIEMEHTAMU
TEXHUYECKOTO 3PEHUS;

- Okpan untepaktuBHbIi SMARTBOARD;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTes.

[IporpammHoe obecrieueHue:

- AVR Studio 6.2;

- MasterSCADA v.2.3;

- Microsoft EXCEL Viewer;

- Microsoft PowerPoint Viewer;

- Microsoft Word Viewer;

- TIA PORTAL SIMATIC STEP 7 Basic V11 SP2 SE;

- Wonderwarelntouch 10;

8.3. MaTepuaibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecnedyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOUW pabOThl UCTIOJIB3YIOTCS YUueOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
Paco0KEHHBIC TI0 apecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEIONIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepl/laﬂbHO-TeXHH‘leCKoe odecneyeHue AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCIIOIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0Oy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CHUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YJAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha 3KpaHe) MpH MOMOIIM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIBb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUEe CpeacTBa
npuema/nepeaadyn yueOHoW nHGOpMaIMU B JOCTYHMHBIX opmMax, MOOMIIBHON CUCTEMBI OOYUCHUSI IS
JIIOJIEN ¢ MHBAIMTHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aAMH U3yUeHUs!
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
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U MPOMEKYTOYHOI aTTecTaluu

Jlnst ouieHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepuasbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOUHBIE MaTEPHAIIBI

pOJIb B CHCTEMAaxX
MPOMBIIUICHHOMN
aBTOMAaTHU3aIIH.

3a4eTa ¢ OLIEHKON

Hassaumi pasfeinos (tem) PopwmHpyemie ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCIUIIAHBI KOMIIETEHIINH
1 O630pHBIIl aHATH3 CUCTEM [1K-3 3auét c ouenkoil  |IlepedyeHs BonpocoB s
MIPOMBIIUIEHHON 3a4eTa ¢ OLEHKOU
aBTOMATH3AINH. KoHntpoinbHas [IpumepHBIil nepeyeHb
pabota BAapUAHTOB (3aaHUI)
KOHTPOJIBHBIX PadoOT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aJaHUI
Otuet no Tewmbl 1abopaTopHBIX PabOT
nabopaTopHOi
pabore
2 CTpyKTypa U PUHITUIIBI [1K-3 3a4ét c onleHkol  |[lepedenn BOpoCoB 1Jist
MOCTPOCHUS OCHOBHBIX 3aueTa ¢ OLEHKOM
obecneunBaromux yacrei ACY. JlaGoparopHas TeMbl 1a00PaTOPHBIX paboT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
Otuer o Tewmbl 1abopaTopHBIX pabOT
nabopaTopHOH
pabore
3 ApxuTeKTypa u [K-3 3auér c onenkoit  |[lepeuennb BompocoB Jist
(YHKIIMOHUPOBAHUE CUCTEM 3ayeTa C OLEHKOM
AUCTIETYCPCKOrO YIIPABJICHUA 1 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
cOopa TaHHBIX. paGora
TectupoBaHue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUM
Ortuer no Tembl 1a00paTOPHBIX padOT
nabopaTtopHoOit
pabote
4 0630p texuosorun OPC u ee |I1K-3 3auét c onieHkoil  |[lepedenn BOIpPOCOB 1Jist

JlaGopaTopHas Temsbl n1abopaTopHbIX padoT

pabota

TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBLIX 3aJaHUN

Ortuer no Tembl 1abopaTopHBIX paboT

nabopaTopHOH

pabore
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5 OcobeHHoCcTH [1K-3 3auét c ouenkoil  |Ilepedyenp BonpocoB s

POCKTHPOBAHUS, pa3pabOTKH U 3aueTa C OLEHKOM
BHCJIPCHUS paCIIPCICICHHBIX JlaboparopHas Tembl 1abopaTopHBIX paboT
ACY. pabora

TectupoBanue IIpuMepHBIil IepeyeHb

TECTOBBIX 3a/laHUN

Oruer 1o Tembl m1abopaTopHbIX padoT

nabopaTopHOi

pabote

[xana oneHku cHOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeaeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU TUIAHUPYEMBIX PE3yJIbTATOB OOYUYEHUS TIO

JAVCLUTLIINHE
®opmynupoBka TpeOOBaHUM K CTeIEHU C(HOPMUPOBAHHOCTH
Orenka bannet 33 OM IUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS
3HATh YMETh BIIQ/ICTh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOU | HITH ()parMeHTApHBIC YMEHUH HITH HABBIKOB WJIN
CYMMBI 0aJTOB 3HAHUS JaCTHYHO (dbparmMeHTapHbBIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HABBIKOB
3 ot 60% 1o o011ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTENHHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIHEIIHOEe, HO He
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMAaTHUECKOe
CYMMBbI 0aJIoB OCYIIECTBIISIEMOE MpUMEHEHHE
yMEHHE HABBIKOB
4 (xopor11o) ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCHEUIHOE, HO yCHEUIHOE, HO
MaKCHUMaJbHOM OTJIETbHBIE coJieprKaIime coJIeprKaIue
CYMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICTbHBIE OT/ICTbHBIE
poOeIbl yMeHUe poOeITb
MPUMECHECHHE
HABBIKOB
5 (OTIIMYHO) >90% ot chopMUpOBaHHBIE | CHOPMUPOBAHHOE YCIENTHOE U
MaKCHMAaJIbHOW | CHCTEMaTHYECKHE YMCHHE CHUCTEMaTHYECKOE
CYMMBI 0aJUTOB 3HAHUS MIPUMCHCHHE
HABBIKOB

[ITkana KOMIJIEKCHON OLIEHKH C(POPMUPOBAHHOCTH KOMIIETEHIUI MpHuBeieHa B Tabmuie 9.3.
Tabmuma 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITUI

Orenka dopmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIHH

2 He nmeeT He0OXOIMMBIX TIPEICTABICHUN O POBEPSIEMOM MaTepHalie
(HEyAOBIETBOPUTENBHO) | UJIU
3HaTh Ha yPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNt. OOyyaronuiics 3HaeT
OCHOBHBIE NIPU3HAKU WM TEPMHUHBI U3y4aEMOTI'0 3JIEMEHTA COACPKAHMS, X
OTHECEHHOCTb K OIPE/ICTICHHON HayKe, OTPAaCIH WiIK 00BEKTaM, y3HAeT B
TEKCTaX, M300paKEHUAX WIHM CXeMaX U 3HAET, K KAKUM HCTOUYHUKAM HY>KHO
oOpararscs 111 0oJiee NeTATbHOTO €r0 YCBOSHUSI.
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3 3HaTh U YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOy4Jaronmxcs 3HaeT
(YIOBJIETBOPUTENHHO) |M3YUYEHHBIN 3JIEMEHT COACPKAHUS PENPOYKTUBHO: IPOU3BOIHHO
BOCITPOM3BOIUT CBOU 3HAHUS YCTHO, MUCbMEHHO UJIU B JIEMOHCTPUPYEMBIX
JIEUCTBUSAX.

4 (xoporo) 3HaTh, YMETh, BIAJCTh HAa AHAJUTHYECKOM YPOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYECHUS, UCTOPHUIO U
MEPCTIEKTUBBI Pa3BUTHUS U OCOOEHHOCTH IS Pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (0TIMYHO) 3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10KA3aTEIbHO
BOCIIPOM3BOAMT CBOU 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
NEHCTBUAX, YUYUTHIBAS U YKa3bIBasl CBA3U U 3aBUCUMOCTU MEXIY 3TUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIIIMHBI, €T0
3HaYUMOCTb B COJIEP’KAHUN JUCLMUILINHBIL.

9.1.1. IlpuMepHBbIi NepeYeHb TECTOBbIX 3aaHUH

1. Kakum peuieHusiM cienyeTr OTAaBaTh MPEANOUYTEHUE NPU NPOEKTUPOBAHUU CHCTEM
YIpaBJIEHUS:
a) HOBEWIINM pa3paboTKaMm,
0) coOCTBEHHBIM pa3paboTKam,
B) CEPHITHBIM pa3paboTKaMm,
I' )yHUKaJIbHBIM YCTPOWCTBAM.
2. Kakoil nmpuHUUN yNpaBi€HUs IO3BOJISIET MCIOJb30BaTh YIPOLIEHHYIO MOJENb OOBEKTa
YIpaBJIEHUS:
a) pa30MKHYTOE yIpaBJICHUE,
0) ynpaBieHHE MO OTKIOHEHUIO,
B) YIIpaBJIEHHUE 110 BO3MYLICHUIO
I') yIpaBJI€HUE M0 CTaTUYECKOHN olInOKe
3. Uro BeIxoauT 3a paMku 3a1a4y SCADA?
a) cOOp JaHHBIX C JATUYMKOB, IPEIOCTABICHUE MTOJIb30BATENILCKOTO HHTEpdEiica,
0) coxpaHEHHE UCTOPHUH TEXHOJIOTMYECKOTO IpolLecca,
B) CO3/IaHUE MHEMOCXEMBI TEXHOJIOTMUECKOTO MpoIiecca,
r) hopMuUpOBaHHE POU3BOJICTBEHHBIX 33aHUI MIEPCOHAITY.
4. YxaxuTe NporpaMMHBII NPOAYKT, KOTOPBIM MOXHO HCIOJb30BaTh I MOJIEINPOBAHUS
IIPOLIECCOB YIIPABJICHUS?
a) MATLAB,
6) Open Office Write,
B) MS Word,
r) MS Powerpoint
5. Ckonbko ypoBHe# B Moaenu untepgeiica OSI?
a) 4,
0) 5,
B) 6,
r)7?
6. UYTo HE MOXKET OBbITh LIEJIbI0 ABTOMATH3AIMH [TPOU3BOJICTBA!
a) MOJyYeHHEe JONOTHUTEIBHON MPUOBLIH;
0) MOBBIILICHHE YPOBHS OE30MIACHOCTH MEPCOHANA;
B) YCTaHOBKA HOBOT'O TEXHOJIOTUYECKOTO 000PYA0BaHMUS;
T') 3ammTa 000pyJ0BaHUs OT IEHCTBHIA IEpCOHAA.
7. UTO BXOJUT B COCTaB UCXO/HBIX JaHHBIX JUIsl IPOEKTUPOBAHUS CUCTEMBI YIIpaBJIeHUA?
a) HopmatuBHbIE TOKYMEHTHI,
0) TexHHUYECKas TOKYMEHTAlKs Ha OOBEKTHI yIIpaBJICHUs,
B) JIOJDKHOCTHBIE MHCTPYKIIMU [I€PCOHAA,
T') BCE BBIIIETIEPEUHUCICHHOE.
8. B kakom ciyuae cucreMa ynpaBieHHs Ha3bIBAETCS aBTOMaTHYECKOM:
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

a) Eciin yenoBek (orepaTop) HEMOCPEICTBEHHO YIIPABISIET 00BEKTOM;

0) eciu YeI0BeK YIpaBisieT 00bEKTOM C MOMOIIBIO TEXHUYECKUX CPEJICTB;
B) €CJIM YEJIOBEK YIPaBJsIET 00BEKTOM C MTOMOIIBI0 KOMITBIOTEPA;

T') €CJIM CUCTEMa YIIPABIISIET 00BEKTOM O€3 yJacTHsl YeJIOBEKaA.

. Kakas cuctema ynpapneHusi Ha3pIBaeTcs J€TEPMUHUPOBAHHOM:

a) B KOTOpOH TOBeZICHUE 00BEKTA YIIPaBICHUS MOXKHO MPEACKa3aTh B JIIOOOM MOMEHT BPEMEHH,
0) XapaKTEPUCTUKHA KOTOPOU U3BECTHBI;

B) JUTSI KOTOPOM M3BECTHBI KOG (OUIIMEHTHI PETYIATOPA;

T) JUIsl KOTOPO# 3aJjaHbl BCE COCTOSIHUSL.

Kakoii Tun pesepBUpOBaHUs HE IPUMEHSETCS AJIsl CEPBEPOB BBO/Ia-BbIBOJIA!

a) ropsyee;

0) KJ1acTepHas CUCTEMa,

B) XOJIOJTHOE;

T') MOJTHOE TyOJIMPOBAHUE.

Hasznauenwne crangapra OPC:

a) TIOJIKJTFOYHMTh aHAJIOTOBBIC JATYMKHU K U(PPOBBHIM HHTEpdericam;

0) obecrnieunTh KOPPEKTHOE B3aUMOICHCTBHE KOMITOHEHTOB PA3IMYHBIX MPOU3BOIUTEIICH;
B) 00ecneunTh BO3MOXKHOCTh CO3/ITaHUS CCTEM PEaIbHOTO BPEMEHU;

T') OIPEJENIUTh MIPaBUIIa IPOESKTUPOBAHUS CUCTEM YIIPABIICHUS.

['maBHas uenb pa3pabOTKU U MPUMEHEHUS] HHTETPALIMOHHBIX PEIICHUNA:

a) obecreuynTh 0OMEH HHPOPMAIIMEH MEXKTy pa3HOPOAHBIMA CHCTEMAMHU;

0) obecrnieunTh TUCTAaHIIMOHHOE TIOJIKIIFOYCHHE KITMCHTOB;

B) OPraHM30BaTh pa3rpaHUYCHUE IPaB 1O0CTyNa K MHPOpMaIUY;

) cO3[JaHle €AUHOTO HH(OPMALIMOHHOTO MTPOCTPAHCTBA MIPEAIPUITH

VYkaxute ocHoBHbIe npu3Haku [TJIK:

a) MOJyJIbHAsl CTPYKTYpa;

0) nanuune naTepdeiica RS-232;

B) HaJIMYKME CPe/Ibl UCIIOTHEHUS MT0JIb30BATEIbCKUX 3a/1a4;

I') HAJIMYME UCTOYHHUKA OecTiepeO0HOTO MUTaHUSI.

Kakue TpeboBaHus NpeIbABISIOTCS K anapaTHOMY 00eCIeYeHUI0 cepBepa BBOJa-BbIBOIA:
a) KOMIUICKTallUs UICTOYHUKOM OecriepeOOHHOTO TUTaHus,

0) HaTM4KMe HE MEHEE IBYX CETEBBIX KapT,

B) 3€pKaJIMpOBaHME KECTKOTO JHCKa,

r) 00beM onepaTtuBHOM maMsTH He MeHee 4 ['D.

Kakumu npeumyiectBamu 061agatoT 6€crpoBOJHbIE CETH MEPe TPOBOAHBIMU?
a) BeIIIe crenenp 3amuTsl oT HC/I;

0) MEHbIIIE 3aTpaT Ha MOHTAX;

B) BBILLIE CKOPOCTbH ME€PEAAYH TAHHBIX;

T') BO3MOXHOCTh YCTAaHOBKH Ha MOOUJIbHBIE OOBEKTHI.

B cTpykTypy kakoro moaysisa IIJIK MoxkeT He BXOIUTH MPOLIECCOP:

a) MOZYJIb aHAJIOTOBOTO BBO/JIA;

0) MOyJIb TIUTAHUS,

B) KOMMYHUKALIMOHHBIA MOJYJIb;

T') MOAYJb TUCKPETHOTO BBIBOJIA.

YTo Takoe gaTYnK?

a) CpeactBo u3mepeHus: (GU3NIECKON BEITMIUHBL;

0) ycTpoicTBO, IpeoOpa3ylolee U3MEepIeMbIid TapaMeTp B JICKTPUUECKUI CUTHAI;
B) J1I000€ YCTPONCTBO, pearupyloiiee Ha U3MEHEHHUE apaMeTpa;

') YCTPOMCTBO, BhIJaIoMIee IU(POBOIl CUTHAI.

Kakoii ntaTuyuk Ha3bIBA€TCS TUCKPETHBIM?

a) Mmeromuii TOJIBKO JIBa COCTOSTHUS,

0)BBIIAOIMNN TU(PPOBOI CUTHAIT,

B) BBIJIAIOLIMI CUTHAI B 3a/laHHbIE MOMEHTHI BPEMEHH;

T') BBIIAIOIIMIA CUTHAJ, KBAHTOBAHHBIN 110 3HAYCHHUIO.

Hasnauenue rckpobe3omacHoro daprepa:

a) CHATh HEOOXOAMMOCTh CepTU(DHUKAIINN YCTPONUCTB, pa3MEIIEHHBIX B 0€301MacHON 30HE;
0)OrpaHUYUTh TOKU B ONTACHOM 30HE;
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20.

B) TAJIbBAHUYECKHU Pa3/ICIUTh OMACHYIO0 U 0€30TIaCHYIO 30HBI;

') YCTPaHUTh BO3MOKHOCTh BOSHUKHOBEHHUS UCKP B OMACHOI 30HE.
Kaxkoit 0OMeH JaHHBIMU Ha3bIBACTCS ACHHXPOHHBIM

a) B KOTOPOM TPaH3aKIIHs 3aBEPIIAETCS MO0 CTPOO-CUTHAITY;

0) B KOTOPOM TpaH3aKIIKs 3aBEPIIACTCS IO BPEMEHH,

B) B KOTOPOM TPaH3aKIUs 3aBepIIaeTcs "pyKomoxatuem";

T') B KOTOPOM HE 3aJ]aHa CKOPOCTh Mepeayr HHPOPMAIIHH.

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

. Beigenure npeumymectBa coppemMeHHbIX APM Ha ocHoBe IIK, B cpaBHeHuu c panee

cyuectBoBaBIIMMU APM Ha 0CHOBE MHEMOLIUTOB U IIyJIbTOB YIIPABJICHUS.

. [IpencraBpTe (QYHKIHOHAIBHYIO CXEMY THIOBOTO KoHTposuiepa B cucremax ACVYTII, u

onuuuTe GyHKIUHU U 33Ja491 KaXJI0ro ero 0JoKa.

. [IpenctaBsre QyHkmoHanpHyto cxemy tunoBoid SCADA-cucremsr ACYTII , u onummute

(YHKIMU ¥ 33[]a4l COCTABIISIOUINX €€ YacTeHl.
IIpuBenuTe NPUYKMHBI NOBBILICHK CIIPOCa HA aBTOMATU3aLMIO B KOHLIE XX BEKa.

. HepeqnanTb YPOBHHU CHCTCMLBI aBTOMATHU3allUKM B HNOPAAKEC HUX BO3pAaCTaHUA OT

TCXHOJIOTHUYCCKOTIO Mponecca 10 NpCAnpUuaTrs.

. HpI/IBCCTI/I TpHU OTIUYUTCIBbHBIC O0COOEHHOCTH CHCTEM aBToOMaTHu3aluu OT O(I)I/ICHBIX

KOMIIBIOTEPHBIX CUCTEM.
APM na3znavyenue u pynkiun, OcHoBHas 3a1a4a APMos.

. [losicuuTe OCHOBHOW MpPUHUHUI PabOThl OMMETANIMYECKOro JaT4MKa JJs H3MEpeHUs

TEMIIEPATyPBL.

. [losicuute ocHOBHOW mHpuHIUN paboThl TEeH30METPUUECKOrO AATUYMKA IJIs1 HU3MEPEHUS

TEMIIEPATYPBI.

[TosicHuTe OCHOBHOW MPUHIIMII PAOOTHI TEPMOTAPHI AJIs U3MEepEHHs Temnepatypbi(popmyial)
IIpuBenute kakue s3biku nporpammupoBanuu IIJIK "nomxuel" nognepxkusaer SCADA
CHCTEMBI eciau OHU npuaepxkuBarorcs crangapra (IEC 61131-3:2013 / TOCT P M3K
61131-3-2016)?

[ToscHuTe OCHOBHOW MPUHIUI PaOOTHl €MKOCTHOTO JATUMKa JJi U3MEPEHHUS YPOBHSA
KUJKOCTH.

Hanumure nporpammy Ha s3bike FBD koTopas HO HaXaTMu KHONKH(BXOJIHOHM HaTUMK)
3aropaeTcs U ropuT JlaMIna (BbIXOJHOW JUCKPETHBIN 1aTUYMK).

Hanumure nporpammy Ha s3bike IL koTOpast HO HaXaTHUM KHOINKHU(BXOJHOM JUCKPETHBIN
JATYMK) 3arOpaeTcsl U TOpUT JlaMIla (BBIXOJHOW JUCKPETHBIN TaTUHK).

Hanmumure nporpammy Ha s3bike FBD koTopas eciiv 4enoBeK 3aXOJUT B KOMHATy CBET
BKJIFOUAETCS M TOPUT J10 TE€X MOP MOKA OH HaXOJUTCS B KOMHATE.

[ToscHuTE pa3HULY IPU UCIOJb30BAHUHU PA3JIMYHBIX THUIOB JAaTUMKOB TEMIIEPATYpPhl IS
U3MEPEHUs] PA3JUYHBIX TEMIIEPaTypHBIX JHANa30HOB (ACHUMITOTHYECKHE TpaduKu
00s13aTEeNBHBI).

[Tosicaute mpuHIMI PabOTHl TaTYMKA OMPEACIAIONIEr0 KOHIICHTPAIIMIO BPEIHBIX pUMecel B
BO3/yXE.

[Tpu momoy kKakoii TexHonoruii (B cpeae Windows) npuiioskeHusi 0OOMEHUBAIOTCS JaHHBIMU B
SCADA-cucremax.

[TosicauTe mpuHIUI pabOTHl MOJYNPOBOAHMKOBOTO JAaTYMKA TEMIIEpaTypsbl (AJig Auamna3zoHa
Industrial).

[TosicHuTe OCHOBHOM MpPHHIUN PabOTHl MHAYKTHBHOTO JaT4YUKa IJIS MU3MEPEHUS YPOBHS
KUJKOCTH.

9.1.3. [IpuMepHBbIii epeyeHb BAPUAHTOB (3aaHMii) KOHTPOJBLHBIX padoT

KontponpHas padota Nel. Borpocsr cBsizanabie ¢ ocHOBHBIM omnpeneneHusimu B ACYTII. daTunku
Y UCTIOJTHUTENIbHbIE MEXaHU3Mbl KaKue ObIBAIOT KaK MOAKIIOYAIOTCS.
[IpumepHBIE BOIPOCHI:

l.
2.

3.

OyHkiroHanbHbIe BO3MOXHOCTH SCADA - cuctem B ACYTIL

Knaccudukanuss naT4ukoOB MO TUNY CBSA3U C BBHIMIECTOSIIUM yPOBHEM B CHUCTEME
aBTOMaTu3aiuu. « MHTeIIeKTyaIbHbIA JaTIYMK», QYHKIIUN U PEIIacMbIC 3a/1a4H.

[TpuBecTu 610K-CXEeMy THIIOBOTO KOHTPOJUIEPA, C OMIMCAHUEM €T0 PAaOOTHI.
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4. Ha3znauenue 06;10ka BBoga-BbIBO1a M3 OJIOK-CXEMBI TUIIOBOT'O KOHTPOJIIEpA. C MPUMEPaMHU.

5. IlpuBecTu nmpeumyniecTBa MCIOJIb30BaHUS B CHCTEMaX aBTOMATHU3aIMU MPOMBIILICHHBIX
KOMITbIOTEpOB 10 cpaBHeHuto ¢ [1JIK.)

Kontponbnas padota Ne 2. Bonpock! cBsizanHbie ¢ KoHTposiepamu 1 SCADA cuctemamu.

[IpumepHBIE BOIPOCHI:

1. Hasznauenue 610ka BBoma-BeIBOIa U3 OJI0K-CXEMBI TUIIOBOTO KOHTPOJUIEpA. C IPUMEPAMH.

2. IlpuBecTu mpeuMyIllecTBa UCIOJb30BAaHUSI B CHCTEMaX aBTOMATHU3aIlMU MPOMBIILICHHBIX

koMIibioTepoB 1o cpaBHeHuto ¢ [1JIK. [lepeuncauTs kpuTepuu BbIOOpa MPOMBIIIICHHON IIHHBI.

[TpuBenute kakue ¢pyakuuu BeimoaHseT SCADA-cucteMsr ?

[IpuBectu 610K-cXeMy B3aUMOIEUCTBHUS KOMITOHEHTOB TUTIOBOM SCADA-CUCTEMBI.

. Ilepeuncnute KpUuTEepUH MPHU BHIOOPE CUCTEMBI YIIPABJICHUS.

oW

9.1.4. Tembl 1a00paTOPHBIX padOT

«MasterSCADA cTpykTypa, OpUeHTaLHD)

MasterSCADA - UHCTpyMEHTHI IUHAMUKH

Cucrema BBO/Ia/BbIBOJIA TAHHBIX C HCIIOJIb30BaHHe KoHTposuiepa SMH2010

Intouch Wonderware - HHCTpyMEHTHI TpauKH U PacIIOIOKEHUE

Hactpoiika o6bexToB MasterSCADA

MasterSCADA Teru u amiapmsl

Crenp "YMubi noMm", MuHemocxema B Master SCADA

Crenn "ACYTII" - [loaroroska Iuxtel. InTouch WonderWare - HHCTpyMeHTHI rpaguku U

pacroI0XKEeHUs

9. Crenn ITU perynsrop. MasterSCADA - UHCTpyMEHTHI, TUHAMUKA

10. Crenn "YnpaBiaeHus aCUHXPOHHBIMH 3yiekTpoasurateiasmMu" npu nomouru IIJIK Siemens
LOGO!

11. Crenpg "VYnpaBieHuss acMHXpOHHBIMM 3ekTpoasurarensmu’ npu nomowu ITIJIK SIMATIC
S7-1200! WinCC - UHCTpYMEHTBI, IUHAMHKA

12. Crenn "YmupaBneHus: aCHHXPOHHBIMU 3nekTpoaBuratenasMu" npu nomomu ITJIK Danfoss.
MasterSCADA - UHCTpyMEHTHI, TUHAMUKA

13. Crenn "ACY ynuunHoro ocemeHus - ['opceer" npu nmomomu IIJIK MasterSCADA -
MHCTPYMEHTHI, TUHAMUKA

14. Crenpn "YnpaBnenus snexkrponutanuem” npu nomoutu Liebert GXT2 UPS. Web SCADA -
MHCTPYMEHTHI, TUHAMUKA

15. Crenn "YnpaBiaeHHus aCHHXPOHHBIMH 3JIEKTpoABUTaTe s IMU" 711 UMUTAIMK TTIEPEKAYKU HEPTH

pazHoii nnotHocTH. MaserSCADA - HHCTpYMEHTBI, TUHAMHKA

PR D=

9.2. MeTonnueckne peKOMeHIa N

YueOHBI MaTepuan u3iaraercs B GopMme, MPearnoiaraiiie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mpolecca.

HauaTpe uzydeHue quCHHMIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMmoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas paboTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI JUIsl Ty4YIETO OCBOEHHUS MaTepHaia HeoOX0IUMO PEryJpHO
oOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteta o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-NIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS M OCBOEHHS MaTepuaja, BbIJIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BbIICHUTH UX
3HauYeHHE JIJIsl MIOHUMaHUS JajbHEHIIero MaTepuarna;
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— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEYATE Ha MPEJI0KEHHbBIE BOIIPOCHI.
CtyaeHThl MOTYT MOJy4aTh WHAUBUIyaIbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumiIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB M 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

310POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMH BO3MOJXKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJIbHBIE OLIGHOYHBIE MaTepuabl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUIl 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

CobecenoBanue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIIHLHOTO arlnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMueHUsIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETHI

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

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

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

— B mieuaTHou hopme;

— B I1€YaTHOH (hOpMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

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

MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHL. [jisi Takux OOydaromuxcs mperycMaTpuBacTCs
JocTymHas popMa MpeJOCTaBICHUS OTBETOB HA 33aJJaHMUs, & HMECHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MPEJICTABJIICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTATOB OOYYEHHUS JIMII C OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU
3I0POBBSl ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTpUBAET MpenocTaBieHue nHdpopmanuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbSI H BOCHIPUATHS HH(DOpMALINH:

JL1s1 SN ¢ HApYIIEeHUsIMH 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hopMe YBEIUICHHBIM MIPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUsIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,
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— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUSIMU OTIOPHO-IBUTaTeJIbHOT0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TAIIOB.
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JIMCT COI'JTACOBAHUA

Paccmotpena u ono6pena Ha 3acenanuu kadenpst KCYII
nporokon Ne 8 or« 3 » 2 2023r.

COI'TACOBAHO:
JlomKHOCTD Nuunmansr, pamunms IToamuce
3aBemyromuii Beimyckatomieit kag. KCYII I0.A. lypeirua  CornacoBaHo,
86bee96a-108e-4833-
aead-5229de651610
3aBenyroumii obecneunBatomien kap. KCYII I0.A. lypeirur  CornacoBaHo,
86bee96a-108e-4833-
aead-5229de651610

N.0O. nayasibHUKA y4eOHOTO yIpPaBIICHUS N.A. Jlappommna CornacoBaHo,
c3195437-a02{-4972-
a7c6-abbeelf21e73

9KCIEPTbBI:

Houenr, xad. KCYII H.}O. Xabubynuna CornacoBaHo,
127794aa-ac54-4444-
9122-130bd40d9285

Homent, kap. KCVYII T.E. I'puropseBa  CornacoBaHo,
d848614c-1d2f-4e32-
b86c-1029abc0b2d5

PA3BPABOTAHO:

Homent, kap. KCVYII B.I1. Kony6unckuit  PazpaboTtano,

c419153f-49cc-47af-
ae73-347645e37ctd
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