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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-6 CriocoGeH oCcymecTBIsATh COOp M MPOBOJIUTH aHAU3 HAYYHO-TEXHUYECKON
uH(popMalu, 0000IIaTh OTCUSCTBEHHBIN U 3apyOeKHBIN OIBIT B 00JIACTH CPEACTB
ABTOMATHU3ALNH U YIIPaBICHUS
NJI-2 MoxeT mpoBOIUTH cOOp, aHATTU3 U 000OIIEHIE OTEUECTBEHHOU U 3apy0e)KHON HAYIHO-
TEXHUUYECKON MHPOpMAIK B 00JIACTH CPEACTB aBTOMATU3aLlMU U YIIPABIICHUS

2. OIIK-7 CnocobeH ocyuiecTBiIATh 000CHOBAHHBIN BBIOOp, pa3pabaTbiBaTh U pealn30BbIBATh HA
IPaKTHKE CXEMOTEXHHUYECKHE, CHCTEMOTEXHIHUECKHE U alllapaTHO-TIPOrPAaMMHBIE PEILICHUS JUTS
CHUCTCM aBTOMAaTU3allUu U YIIPABJICHUA
NJI-1 JlemoHCTpUpYET 3HAaHUE CXEMOTEXHUYECKUX, CHCTEMOTEXHHUYECKHUX U TIPOrPaMMHO-
arrapaTHbIX peIHeHI/Iﬁ IJIL CUCTEM aBTOMATHU3AllUN U YIIPABJICHUA

3. OIIK-10 CrocoGeH pyKOBOIUTH Pa3pabOTKON METOJUUYECKHX U HOPMATUBHBIX IOKYMEHTOB,
TEXHUUYECKOH TOKYMEHTAllUK B 00J1aCTH aBTOMAaTU3aI[MN TEXHOJOTUYECKUX IIPOLIECCOB U
MIPOU3BOJICTB, B TOM YHCJIE [0 )KU3HEHHOMY LIUKITY MPOJIYKIIUU U €€ KaYeCTBY
NJI-1 leMoHCcTpupyeT 3HaHUE TpeOOBaHUI K MHPOPMALTMOHHOMY HAIIOJHEHUIO
METOJUYECKIX U HOPMATHUBHBIX IOKYMEHTOB, K TEXHUYECKOW TOKyMEHTAIlUU
pa3pabaTbIBa€MbIX CUCTEM YIIPaBJICHUS

M BKIIFOYACT:

MJISl TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzanuu: KomnboTepHoe 3a/1aHue
1. 3nakomctBO co SCADA cuctemoit Genesis32 gupmsl [ICONICS (JTabopatopHast paboTa)
2. 3nakomcTBO co SCADA cuctemoit MasterSCADA ¢upmsl UHCAT (JIabopaTopHast
pabora)
3. 3nakomctBO co SCADA cucremoii Trace Mode ¢pupmer Adastra (JlabopaTopnas pabora)
4. Hactpoiika APM omneparopos, TpeBor u onosenieHuit B MasterSCADA (JlabopaTopnast
paborta)
5. Hacrpoiika cBs3u ¢ I1JIK B Trace Mode (JIaGoparopnas padota)
6. Hactpoiika OPC cepBepoB B Genesis32 (JIabopaTtopHas pabota)

®Popma peanuzaiuu: [lucbmennas padbora
1. Opranuzanusa coBpemenHoit ACYTII (TectupoBanue)
2. [Tpumenenne SCADA cucrtem, onepaioHHbIE CUCTEMBI JUISl HUX, CUCTEMbI CUTHAJTU3ALHHI
B ACVYTII (TectupoBanue)

BPC aucuuniauHbl

3 cemectp

Beca KOHTPOJIBHBIX MEPONIPUATHI, %o

Pa3nen nucnuIninHbl

Uugekc | KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-

3




KM:

-

Cpox KM:

14

15

ITousatne ACYTII u SCADA,
opranuzaius coppemenHot ACYTII,
noctpoenue ACYTII - HopMaTtuBHBIE
JIOKYMEHTBI

IMousatue ACYTII u SCADA

HOpMaTI/IBHBIe JOKYMCHTBI

Bsaumoneiicteue SCADA ¢ npyrumu
npuiokeHusMu Windows, mpOTOKOJIBI
obmena nanubiMu B SCADA cucremax

B3aumoneiicTBre ¢ npyrumMu
npuioxeHussMu Windows

[TpoToKoJIBI ITepeiaun JaHHBIX B
SCADA cucrema

Ob6nactu npumenenust SCADA cuctewm,
WX OCHOBHBIE BO3MOXXHOCTH, UCTOPHS U
TEHJCHIIUU Pa3BUTHUS

I/ICTOpI/IH 1 TCHACHLIUHA PA3BUTHA

[Tpumenenne SCADA cucrem

Bosmoxunoctt SCADA cuctem

Omnepanmonnslie cucremsl 111 SCADA,
MOHSITUE CUCTEM PEATbHOT'O BPEMEHU

Onepanuonnsie cucremsl st SCADA

OnepanroHHbIE CUCTEMBI PEATIBHOTO
BPEMEHU

Cucremsbl CUTHaJIU3alli B
coBpemeHHbIX ACY TII

Cucremsbl CUTHaJIU3alln B
coBpemeHHbIX ACY TII

Hactpoiika APM B SCADA cucreme

Hactpoiika APM B SCADA cucreme

+

Bec KM:

5

5

15

15

20

25
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COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
OIIK-6 NJI-20mk-6 Mosxer | 3HaTh: Opranmzanus coBpemennoit ACYTII (TectupoBanue)
MPOBOAUTH COOp, aHANU3 U | 0OJACTH MPUMEHEHHS 3unakomctBO co SCADA cucremoii Trace Mode ¢hupmbr Adastra
00o06menne oreuyectBeHHON | ACYTII m mecto SCADA (JIabopatopnast paboTta)
U 3apy0eXKHOH  HAy4YHO- | CUCTEM B HHUX
TEXHUYECKONM HH(OpMau | YMETh:
B obrnactu CPEIICTB | BBISBJISATH MECTa MOJTHOU U
aBTOMAaTH3alUH Y | YaCTUYHOM aBTOMATHU3aLUU
YIPaBJICHUS nporneccoB B ACYTII
OIIK-7 N-lonk7 HemoHcTtpupyet | 3HaTh: Hacrpoiika OPC cepsepoB B Genesis32 (JlabopaTopHas paboTa)

3HAHUE CXEMOTEXHUYECKHX,
CHCTEMOTEXHUYECKUX u
[IPOTPAMMHO-AIIAPATHBIX
peueHn i TS CHCTEM
aBTOMAaTU3aluU u
yIpaBJICHUS

METOJbl U TEXHUUECKUE
CpelCTBa CUTHAIU3AIUH O
COCTOSTHUM 00BEKTa
YIpaBJICHUS U IPUHSTHIC
HOPMBI JIJIs1 OTOOpaskeHuUs
TPEBOT U COOBITUI B
SCADA cucremax
METO/IbI TTIOCTPOEHUS
coBpemeHHoit ACYTII Ha
6a3ze SCADA cucremsl
YMeTs:

pa3pabatbIBaTh CTPYKTYPY
coBpemenHoit ACYTII qyst
KOHKPETHOMU 3a7a4
pa3pabarbiBath APM
oneparopoB B SCADA

Hactpoiika APM onepaTtopos, TpeBor u onosemeHuii B MasterSCADA
(JTaGoparopnas padoTta)

[Ipumenenne SCADA cuctem, onepaliioOHHbIE CUCTEMBI JJI1 HUX, CUCTEMBI
curHaym3anuu B ACYTII (TectupoBanue)




CUCTEMAX

OIIK-10

N/I-lonk-10 deMoHCTpUpyeT
3HaHuWE  TpeOoBaHWHI K
UH(OPMALIMOHHOMY
HATIOJTHEHUIO METOUYECKHIX
u HOPMAaTHUBHBIX
JIOKYMEHTOB, K TEXHUYECKOU
JIOKYMEHTAaIu!
pa3pabaThIBaeMbIX
yIpaBIeHUS

CHUCTEM

3HaTh:

CTPYKTYPY COBPEMEHHOMU
ACVYTII

YMers:

aHAJIM3UPOBATh 33/1a4y
noctpoenust ACYTII,
000CHOBBIBaTh MPUMEHEHUS
ACYTII paznuuHoii
CJIOKHOCTH JIJIs1 PEIICHUS
KOHKPETHOW 3a7a4n

3nakomcTBO co SCADA cuctemoii Genesis32 gpupmsr ICONICS
(JTaboparopnas padota)

Hacrpoiika cBs3u ¢ ITJIK B Trace Mode (JTabopatopHnas pabora)
3nakomcTBO co SCADA cucremoit MasterSCADA ¢upmer UHCAT
(JTaboparopnas paboTta)

[Ipumenenne SCADA cuctem, onepaiiioHHbIE CUCTEMBI JJI HUX, CUCTEMBI
curHaym3anuu B ACYTII (TectupoBanue)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. Opranusanus coppemennoiit ACYTII

®opmbl peaauzanun: [Tucemennas padora

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 5

IIpouenypa npoBeaeHnsi KOHTPOJbLHOr0 MeponpusiTus: Tect Ha JeKUUU B T€UEHUU 15 MUHYT

Kparkoe conepxanue 3a1aHus:
BriOpatb 0TBETHI Ha BOIIPOCH! U3 MPEATIOKEHHBIX

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3Hate:  o0JacTd  TpPUMEHEHHUS 1.SCADA cucrema 3T0 IpOrpaMMHBIH MTaKeT:
ACVYTII u mecto SCADA cucrem 1) OpueHTHPOBAaHHBII Ha OPTaHU3AIUIO YIIPABICHUS
B HUX TPYJOBBIMH peCcypcamMu peAnpUsTUS

2) Ha paspabotky ctpyktypbl ACYTII B nenom

3) Jlsst pa3paboTKy itk obecrieueHus: paboThl B
peaTbHOM BPEMEHH CHCTeM cbopa, 00paboTkH,
0TOOpaKeHHsI ¥ apXUBUPOBAHUS MHPOPMAITUT

4) Ins nporpammuposanus I[TJIK

2.ERP 370 nporpaMmHbIii aKeT:

1) OpueHTHpOBaHHBIN Ha OPraHU3ALMIO YIPABICHUS
TPYZOBBIMHU PECypCaMu TPEATIPUATHS

2) Ha paspabotky ctpyktypbl ACYTII B nenom

3) Jls1st pa3paboTKy Witk obecrieueHust paboThl B
pearbHOM BpeMEeHH cucTeM coopa, 06paboTKuy,
0TOOpaKeHHsI ¥ apXUBUPOBAHUS HHPOPMAITUT

4) 1ns mporpammupoBanus [TJIK

3.JlokanbHabie APM Haxoznsmuecs HenocpeaCTBEHHO
OKOJIO 00BEKTa YIPaBICHUS MOTyYaroT JaHHbIE OT:
1) IJIK

2) SCADA cucrtembl

3) JlaTunkoB

4.®Oyukuun ACYTII nenatees Ha:

1) Yopasnsromue 1 tHPOpMaIOHHbIE

2) Ynpasnsmomuue, "HGOpMalMOHHbIE U
BCIIOMOTATENIbHBIC

3) MOHUTOPUHIOBBIE, YIIPABIISAIOIINE U
nH(pOpMaLIMOHHbIE

4) MOHUTOPHUHIOBBIE U YIIPABISIONINE

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Onucanue xapakmepucmuku 8btnoanenus 3uanus. OueHka "oTIMYHO" BBICTABIISIETCS €CIU JJaHbI
BEpHBIE OTBETHI Ha BCe 4 BOMpPOCa TECTUPOBAHUS

Ouyenka: 4
Onucanue xapaxmepucmuxu eblnoanenus 3nanus: OLeHKa "Xopouio" BbICTaBISETCS €CIH TaHbl
BEpHBIE OTBETHI HA 3 BOMPOCA TECTHPOBAHMS




Oyenka: 3
Onucanue xapakmepucmuku evtnonanenus 3nanus. OueHka "yJ10BIETBOPUTENBHO" BBICTABISETCS
€CJIM J1aHbl BEpHBIC OTBETHI HA 2 BOIIPOCA TECTUPOBAHUS

KM-2. 3nakomctBo co SCADA cucremoii Genesis32 pupmbl ICONICS

®opmbl peanusanun: KomnbroTepHoe 3a1anue

Tun KOHTPOILHOTO MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B bPC: 5

IIpouenypa mpoBeleHUs] KOHTPOJBLHOr0 MeponpusTHs: 3aJaHue Ha 3alUTy JabopaTOpHOU
paboThI

Kpatkoe cogep:xanue 3aganus:
Pazpaborats mpoekt B SCADA cucteme, naHHbIe OTy4daroTcs oT umutaTopa Modbus Slave

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: aHanuM3upoBaTh  3aaady 1.Coznate B Genesis32 pabouee MecTo orneparopa,
MMOCTPOEHUSA ACVYTII, 0TOOpaXKaroIIee COCTOSHUE YETBEPTOr0 aHAIIOTOBOTO
000CHOBBIBATh MIPUMEHEHUS BX0/a, a TAK)KE LIECTOr0 U BOCBMOT'O JUCKPETHBIX
ACVYTII pa3nuuHoil CIOXKHOCTH BXx0A0B. Co37aTh TaK)Ke JIEMEHT YIIPaBICHUS IS
JUISl peLIeHUs KOHKPETHOW 3a/1auu BTOPOTr'0 IUCKPETHOTO BbIX0AA. OCYIIECTBUTh

MacCIITaOuPOBaHUE TIOTYYECHHBIX 110 aHAIIOTOBOMY
KaHaTy 3HAUCHHI U 0TOOPa3UTh Pe3yJIbTaT Ha IrpaduKe
TpeHaa. MacmrabupoBaHue IPOU3BECTH CIIEAYIOIINM
obpazoM:

A

100 —————————————— — —

3HaueHue nocne
mMaclwTabuposaHua

Y

NonyueHHoe ot MNNK 64600
3Ha4YeHue

2.Pa6ora o nmporokony MODBUS. Co3nats B
Genesis32 pabouee MeCTO omepaTopa, 0OToOpakarolee
COCTOSIHHE BTOPOTO aHAJIOTOBOT'O BXOJIa, & TAKKE
YETBEPTOTO M IATOTO JUCKPETHBIX BXOJIOB.
OcyIecTBUTh aBTOMATHYECKOE YIPABJICHHE TIEPBBIM
JHMCKPETHBIM BBIXOJIOM: OH JIOJKEH OBITh BKIIFOUCH
TOJIBKO IIPpHU 000UX BKJIFOUYEHHBIX AUCKPETHBIX BXOAax U
BBIKJTIOYEH B TPOTUBHOM CITy4ae
3.Pab6ora o mpotoxory MODBUS. Coznats B
Genesis32 paboyee MeCTO orepaTopa, 0Toopakaromiee
COCTOSIHHE BTOPOTO aHAJIOTOBOT'O BXO/Ia, & TAKKE
TPETHETO U MATOTO JUCKPETHBIX BXOA0B. OCYILIECTBUTH
ABTOMATHYECKOE YIPABICHHE TPEThUM THUCKPETHBIM
BBIXOJIOM: OH JIOJDKEH OBbITh BKJIFOYEH, KOTJIa 3HAYCHHE,




MOJTY4EHHOE 110 aHAJIOTOBOMY KaHary, 6ombiie 60000 u
BBIKJTIOYEH B MPOTHUBOIIOJIOKHOM CITydae

4.Pa6ora o nporokory MODBUS. Co3nats B
Genesis32 pabodee MeCcTO omepaTopa, 0OToOpakaromee
COCTOSIHME TPETHETr0 aHAJIOTOBOTO BX0/1a, a TAKKE
JIEBSITOTO U JIECATOTO JUCKPETHBIX BX00B. Co31aTh
TaK)Ke DJIEMEHT YIPaBIICHUS I YETBEPTOTO
JMCKPETHOTO BhIXoa. OCyIIeCTBUTh MacIITAOUPOBaHUE
MOJIYYEHHBIX [0 aHAJOrOBOMY KaHally 3HAU€HUN U
0TOOpa3UTh Pe3yNbTaT HAa CTPEIIOYHOM MpHOOpE.
MacmrabupoBanue NpoU3BECTH CIEAYIOMUM 00pa3oMm:

A

oo
(=]
1

3HaueHne nocne
mMmacwTabupoeaHua

A J

NonyuenHoe ot MNK 64000
3HadYeHue

Onucanne MKAJbI OIIEHUBAHUS

Ouenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax: 90
Onucanue xapakxmepucmuxu 8bINOIHEHUS SHAHUSL:

Oyenka: 4
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 8bINOIHEHUS. SHAHUSL:

Oyenka: 3
Huoicnuii nopoe evinonnenust 3aoanus 6 npoyenmax. 50
Onucanue xapakxmepucmuky 6bINOJHEHUSL SHAHUSL:

KM-3. Hacrpoiika OPC cepBepoB B Genesis32

®opmbl peanuzanuu: KomneiorepHoe 3a1anue

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec koHTpOBbHOrO Meponpusitusi B BPC: 15

IIpouenypa mpoBeleHUs] KOHTPOJBLHOIO MepONpUsiTHsi: 3aJaHue Ha 3AIUTY JIAOOpaTOpHOU
paboThI

Kpartkoe cogep:xanue 3aiaHus:
Paspabotars npoext B SCADA cucreme, nannsie noiyvatorces ot IIJIK Direct Logic uepe3
OPC cepsep

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

\ YMeTh: pa3pabaThiBaTh CTPYKTYDPY \ 1.Co3natp B Genesis32 pabouee MecTo onepaTopa,




COBPEMEHHOM ACVYTII s
KOHKPETHOM 3a1a4

0TOOpaxaroliee COCTOSTHUE BTOPOTO, MSATOTO U CEABMOTO
JUCKPETHBIX BX0A0B. Co37aTh TaK¥KE HJIEMEHT
YIPABJIEHUS JJI1 BTOPOrO IUCKPETHOTO BBIXOAA.
Ocyl1iecTBUTh aBTOMAaTHYECKOE YIIPABICHUE IEPBHIM
JUCKPETHBIM BBIXOJIOM: OH JOJKEH OBITh BKITIOUEH,
KOTJa BKJIFOUEHBI BTOPOM U MSATHIM IUCKPETHBIE BXO/IbI, B
MIPOTUBOMOJIOKHOM CIy4ae OH JOJKEH ObITh BHIKITIOUEH.
2.Co3natb B Genesis32 pabodee MecTo omepaTopa,
0TOOpaxkaroliee COCTOSTHUE MEPBOT0, YETBEPTOTO U
LIECTOTO TUCKPETHBIX BX0/10B. CO3/1aTh TAK)Ke SJIEMEHT
YIOPABJIECHUS JJIS IATOIO JUCKPETHOIO BBIXO/IA.
Ocyl1iecTBUTh aBTOMAaTHYECKOE YIIPABIECHUE TPETHUM
JTUCKPETHBIM BBIXOJIOM: OH JOJKEH OBITh BKIIIOUEH,
KOTJ[a BKIIFOYEH IIEPBbII TUCKPETHBIA BXOJ U IIATHIN
JUCKPETHBIN BBIXOJ, B IPOTUBOIIOJIOAKHOM CIIy4ae OH
JTOJKEH OBITh BBIKJIFOYCH.

3.Co3nate B Genesis32 paboudee MecTo onepaTopa,
oToOpakaromiee COCTOSHUE IECTOTO XU BOCBMOTO
JTUCKPETHBIX BXOA0B. Co371aTh TaK¥Ke JIIEMEHTHI
YIPABJIEHUS AJIs IEPBOTO U YETBEPTOI'O JUCKPETHBIX
BbIX0J10B. OCYIIIECTBUTh aBTOMAaTHYECKOE YIIPABIICHUE
BOCBMBIM JJUCKPETHBIM BBIXOJIOM: OH JIOJDKEH OBITH
BKJIFOUEH, KOT'/Ia BKJIFOYEH IECTON JUCKPETHBIN BXO U
BBIKJIFOUEH BOCBMOMW JUCKPETHBIN BXO/I, B
MIPOTUBOIMOJIOKHOM CTy4ae OH JIOJKEH OBITh BBIKITIOUEH
4.Co3natp B Genesis32 pabouee MecTo orepaTopa,
oto0Opakaromiee COCTOSHUE MATOTO, IMIECTOr0 M CEABMOTO
JUCKPETHBIX BX0A0B. CO31aTh TAKKE AIEMEHT
YIPABJICHUS IJIs1 CEIbMOTO JUCKPETHOTO BBIXO/IA.
Ocyl11ecTBUTh aBTOMaTHYECKOE YIIPABIEHUE BOCBMbBIM
JUCKPETHBIM BBIXOJIOM: OH JIOJKEH OBITh BKITIOUEHBI BCE
ONpAIMBAEMbIE JUCKPETHBIE BXO/IbI, B
MIPOTHBOIOJIOKHOM CJTy4ae OH JIOJDKEH OBITh BBIKITIOUYEH

OnucaHue MKaJbI OlleHUBAHUS:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax.: 90
Onucanue xapakmepucmuky 6bINOJHEHUs SHAHUAL

Oyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuku 6bINOIHEHUS SHAHUSA:

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakxmepucmuxu bINOIHeHUs] SHAHUSAL:

KM-4. 3nakomcTBo co SCADA cucremoii Trace Mode ¢gupmbl Adastra

®opmbl peanauzannu: KomnsiorepHoe 3a1anue
Tun koHTpoLHOrO MeponpusiTus: Jlaboparopnas padora
Bec konTpoabHOro Meponpustusi B BPC: 5
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IIpoueaypa mpoBeaeHUs] KOHTPOJbHOI0 MepONpPHMATHS: 3aJaHHE Ha 3alIMTy J1abOpaTOpHOU

paboTHI

KpaTlcoe CodcpiKaHUuE 3alaHUA:

Pazpaborats mpoekT B SCADA cucteme, naHHbIe MOTydaroTcs oT umutaTopa Modbus Slave

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

VYMeTh: BBIABIISTH MECTA HOJHOU U
JaCTUYHOU aBTOMAaTH3alliU
npotieccoB B ACYTII

1.Coznats B Trace Mode pabouee mecTo omeparopa,
0TOOpaxarollee COCTOSHUE YETBEPTOr0 aHAJIIOTOBOTO
BXO0/1a, @ TAK)KE IIECTOTO ¥ BOCHBMOT'O IUCKPETHBIX
BX0J10B. C03aTh TaKKe 2JIEMEHT YIPaBJICHUS AJIs
BTOPOT'0 AUCKPETHOTO BbIx0J1a. OpraHu3oBarh
MIOCTOSIHHYIO MepeAaydy MOoTy4YeHHOrO 3HaAUCHUS
aHaJIOrOBOTO BX0Ja B stueiiky Excel, Haxozsmtytocs B
YETBEPTOU CTPOKE MEPBOM KOJOHKHU. OCYIIECTBUTH
MacIITabupOBaHUE MOJYyYEHHBIX 10 aHAJIOTOBOMY
KaHay 3HaYe€HUI 1 0TOOPa3UTh pe3ynbTar Ha rpaduke
TpeHaa. MacmrabupoBaHue IPOU3BECTHU CIIEYIOIIUM
obpazoM:

A

100 —————————————— — —

3HaueHue nocne
mMacwTabupoBaHua

Y

MNonyyeHHoe ot MNK 64600
3Ha4YeHue

2.Coznats B Trace Mode pabodee MecTo oneparopa,
oToOpakaroliee COCTOSIHUE BTOPOT0 aHAJIOTOBOIO BXO/Ia,
a TaK)Ke YETBEPTOr0 U MIATOT0 AUCKPETHBIX BXOJIOB.
OcyiecTBUTh aBTOMaTHYECKOE YIPABJICHHUE NTEPBBIM
JUCKPETHBIM BBIXOJIOM: OH JOJKEH OBITh BKIIIOUEH
TOJILKO MPH 000MX BKJIIOUEHHBIX JUCKPETHBIX BXOJAX U
BBIKJIIOYEH B IPOTUBHOM ciiydae. OpraHu3oBaTh
IIOCTOSIHHYIO IepeAavy MOIYy4eHHOIO 3HAYCHUS
aHaAJIOTOBOT0 BXOa B siueiiky Excel, Haxonsuryrocs B
IIATOM CTPOKE BTOPON KOJIOHKHU
3.Coznats B Trace Mode pabouee mecto oneparopa,
otoOpakaroliee COCTOSHUE BTOPOT0 aHAJIOTOBOT'O BXO/A,
a TaK)Ke TPETHETO U MATOTO TUCKPETHBIX BXOOB.
OcyiecTBUTh aBTOMaTHYECKOE YIIPaBICHUE TPETHUM
JUCKPETHBIM BBIXOJIOM: OH JOJKEH OBITh BKIIIOUEH,
KOI'/Ia 3HAYEHHE, [TOJIyYEHHOE 110 aHAJIOTOBOMY KaHaly,
60b11e 60000 1 BHIKITIOYEH B IPOTUBOIIOJIOKHOM
ciydae. OpraHu3oBaTh OCTOSIHHYIO IIEpeJaqy
MOJIyY€HHOT0 3HAUEHUS aHAJIIOTOBOT'0 BXO/1a B SIUEHKY
Excel, Haxozsmrytocs BO BTOPOil CTpOKe EepBOi KOJIOHKH
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4.Coznate B Trace Mode pabodee mecTo oneparopa,
oTo0Opakaroliee COCTOSHUE TPEThEr0 aHaJIOTOBOTO
BXO0/1a, a TAKXKE JAEBATOrO U JAECATOrO JUCKPETHBIX
Bx0J10B. C03/1aTh TaK)KE JIEMEHT YIPABICHHS IS
YEeTBEPTOro IMCKPETHOTO BbIxoJa. OpraHus3oBathb
MOCTOAHHYIO IICpeaaqdy NOJy4YCHHOI'0 3HAYCHHUA
aHaAJIOrOBOT0 BXoa B sueiiky Excel, Haxonsuryrocs B
MepBOM CTPOKE BTOPOMl KOJIOHKH. OCYIIECTBUTH
MacHITabupOBaHUE OTYUYEHHBIX IO aHATIOTOBOMY
KaHaly 3HAYEHUH ¥ 0TOOPa3UTh pe3ysbTar Ha
cTpenoyHoM mpubope. MacutabupoBaHue IPOU3BECTH
ClIeyroImuM 00pa3om:

A

o
(=]
1

3HayeHKe nocne
macwTabuposaHua

A J

NonyyeHHoe ot MK 64000
3HaueHue

Onucanue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3adanus 6 npoyermax. 90
Onucanue xapaxmepucmuxu 8bINOIHEHUS] SHAHUSL:

Ouyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakxmepucmuxu 8bINOIHEHUS SHAHUSL:

Oyenka: 3
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu 8bINOIHEHUS] SHAHUSL:

KM-5. Hacrpoiika cBssu ¢ IIJIK B Trace Mode

®opmbl peanusanun: KomnbroTepHoe 3a1aHue

Tun koHTpoABLHOrO0 Meponpusitus: Jlabopatopnas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa nmpoBeaeHUs] KOHTPOJbHOIO0 MepONpPHMATHS: 3aJaHMe Ha 3alIMTy J1abopaTOpHOU
paboTHI

Kpatkoe conepixkanue 3a1aHusi:
Pazpaborats mpoekT B SCADA cucteme, nanasie noxydarorcs oT [1IJIK Direct Logic uepes
OPC cepgep

KoHTpoJibHbIe BONIpOChI/3aJaHUA:
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VYMeTh: aHAIM3UPOBATH  3a7adyy
MIOCTPOEHUSA ACVYTII,
000CHOBBIBaTh MPUMEHEHUS
ACVYTII pa3nuuHOil CIOXKHOCTH
JUTSI pEIICHUS KOHKPETHOU 3a/1auu

1.Coznate B Trace Mode pabodee mecTo oneparopa,
0TOOpaXKaroIiee COCTOSTHUE BTOPOTO, MISTOTO U CEABMOTO
JUCKPETHBIX BX0A0B. CO31aTh TAK¥KE AIEMEHT
YIPABJICHUS JJI1 BTOPOTO IUCKPETHOTO BBIXO/A.
Ocyl1ecTBUTh aBTOMaTUYECKOE YIIPABICHUE NIEPBBIM
JUCKPETHBIM BBIXOJIOM: OH JIOJDKEH OBITh BKITIOUCH,
KOTJ]a BKJIFOUEHBI BTOPOH U IATHIM IUCKPETHBIE BXO/IbI, B
MIPOTHUBOMOJIOKHOM CITy4ae OH JOJKEH OBITh BHIKITFOUCH.
Opranu3oBaTh OCTOSIHHYIO Iepeady 3HaUCHHUI
BTOpOTO BXOJ]a ¥ BTOPOTO BhIX0/a B siueiiku Excel,
HaXOJAIIKECS BO BTOPOM CTPOKE TPETHEUN U YETBEPTOI
KOJIOHKH.

2.Cosznate B Trace Mode pabouee mecTo oneparopa,
oto0Opakaroiee COCTOSHUE MEPBOT0, YETBEPTOTO U
LIECTOr0 TUCKPETHBIX BXOJ0B. CO3/1aTh TaKKe 2JIEMEHT
YIPABJICHUS IS ATOTO TUCKPETHOTO BBIXO/IA.
Ocyl11ecTBUTh aBTOMaTUYECKOE YIIPABIECHUE TPETHUM
JTUCKPETHBIM BBIXOJIOM: OH JIOJDKECH OBITh BKITIOUCH,
KOTJ]a BKIIFOYEH IIEPBBIN IUCKPETHBIA BXOJ U IIATHIN
JUCKPETHBIN BbIXOJ, B IPOTUBOIIOJIOAKHOM CIIy4ae OH
JOJDKEH OBITH BBIKJIIOUEH. OpraHn30BaTh MOCTOSHHYIO
nepeAady 3Hau4e€HUN epBOT0 U YETBEPTOIrO BXOA0B B
siueiku Excel, Haxopsiuecs B mepBoOii U 4€TBEPTOM
CTPOKE MEePBOU KOJIOHKH.

3.Coznats B Trace Mode pabodee mecTo oneparopa,
0TOOpaxaroIiee COCTOSHUE IIECTOTO U BOCKMOTO
JTUCKPETHBIX BXOA0B. Co37aTh TaK¥Ke JIIEMEHTHI
YIOPABJIECHUS IJIs IEPBOTO U YETBEPTOI'O JUCKPETHBIX
BBIX0J10B. OCYIIIECTBUTh aBTOMAaTHYECKOE YIIPABIICHUE
BOCBMBIM JUCKPETHBIM BBIXOIOM: OH JJOJKEH OBITh
BKJIFOUEH, KOT/Ia BKJIFOYEH IECTON JUCKPETHBIN BXO U
BBIKJIFOUEH BOCBMOW JTUCKPETHBIN BXO/I, B
MPOTUBOIOI0KHOM CITy4Yae OH JIOJDKEH OBITh BBIKJITFOYCH.
Opranun3oBaTh MOCTOSIHHYIO Mepeavy 3HaUeHHUI
MEepBOTrO U YETBEPTOTO BBHIXOJ0B B stueiiku Excel,
Haxo/sIuecs B IEPBOW U YETBEPTOU CTPOKE BTOPOU
KOJIOHKH.

4.Co3natb B Trace Mode paGouee mecto orneparopa,
0TOOpaxaroliee COCTOSHUE MATOr0, IIECTOT0 U CEbMOTO
JUCKPETHBIX BX0A0B. CO31aTh TaK¥KE AIEMEHT
YIIPABIECHUS JUISl CEABMOTO JUCKPETHOTO BBIXO/IA.
Ocyl11ecTBUTh aBTOMaTHYECKOE YIIPABIEHNE BOCbMbIM
JMCKPETHBIM BBIXOJIOM: OH JIOJDKEH OBITh BKITIOUEHBI BCE
OMpAIMBAEMbIE JUCKPETHBIE BXO/IbI, B
MIPOTHBOIIOI0KHOM CITy4ae OH JIOJDKECH OBITh BBIKJITFOUYCH.
Oprann3oBaTh MOCTOSIHHYIO Mepeayy 3HaUeHHU I MSATOro
BX0Jia 1 BOCBMOI'0O BBIX0Jia B sTuehkn Excel,
HaXOJSILIMECS BO BTOPOU CTPOKE NMEPBOU U TPETHEMN
KOJIOHK

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
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Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax.: 90
Onucanue xapaxmepucmuku 8bINOIHEHUS] SHAHUSA:

Ouyenka: 4

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxky 6bINOJHEHUsL SHAHUA

Ouenxa: 3

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxky 6blNOJHEHUsL SHAHUL:

KM-6. 3nakomcTBo co SCADA cucremoii MasterSCADA ¢upvmbl HHCAT

®opmbl peajn3anuu: KoMIblOTEPHOE 3a1aHKE

Tun koHTpoaBHOrO0 Meponpusitus: Jlabopatopnas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpoueaypa mpoBeaeHUusl KOHTPOJbHOIO0 MepONpPHMATHS: 3aJaHME Ha 3alIMTy J1labopaTopHOU

paboTsl

KpaTkoe conep:kanue 3a1aHusi:

Paspabotars npoext B SCADA cucreme, ganHbie noiay4atorcs ot umuraropa Modbus Slave

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTb:  aHanu3MpOBaTh  3ajady
IIOCTPOECHUS ACVYTII,
000CHOBBIBaTh MIPUMEHEHUS
ACVYTII pa3nuyHOil CIOXKHOCTU
JUISl peIIEHUs] KOHKPETHOU 3a/1auu

1.Co3mate B MasterSCADA pabouee MecTo omnepartopa,
0TOOpaxaroliee COCTOSHUE TIEPBOr0 aHAJIOTOBOTO BXOJIa,
a TaKk)Ke IEeCTOT0 U CeIbMOTO JUCKPETHBIX BXOJIOB.
OcyIecTBUTh aBTOMAaTHYECKOE yIPaBICHUE TPETHUM
JIMCKPETHBIM BBIXOJOM: OH JIOJKEH OBITh BKIIFOUYCH,
KOTI'/Ia 3HaY€HHE, MOJIYYeHHOE 110 aHAJIOTOBOMY KaHaly,
Menb1ie 6000, B MPOTUBOMNOIOKHOM CIy4ae OH JI0JKEH
OBITH BBIKITIOUEH.

2.Coznate B MasterSCADA paGouee mecTo oneparopa,
oToOpakaroliee COCTOSHUE YEeTBEPTOr0 aHaJIOrOBOTO
BXO0/1a, & TAK)KE IBEHA/INATOTO M MECTHAAIATOTO
JTUCKPETHBIX BX0J0B. C03/1aTh TaK)Ke JIEMEHT
yIIPaBJICHUS TSI BTOPOTO JTUCKPETHOTO BBIXO/IA.
OcymiecTBUTh 00pabOTKY MOTYYEHHBIX 110 aHAJOTOBOMY
KaHaTy 3HAUYCHHUH CIEAYIONM 00pa3oM: pa3lienTh
nonydyeHHoe 3HaueHue Ha 1000 u 3arem 100aBUTH
noJIokuTenbHoe cMmemenue Ha 40. Otobpa3uth
pe3yabTaT 00pabOTKU Ha CTPEIOYHOM MprOope
3.Co3znath B MasterSCADA pabouee MecTo oneparopa,
oToOpakaroIiee COCTOSHUE TPEThEr0 aHAJIOTOBOTO
BXO/Ia, & TAK)KE JIEBATOTO U YETHIPHAIIIATOTO
JMCKPETHBIX BX0JI0B. OCYyIIECTBUTh aBTOMAaTHYECKOE
yIIpaBJICHUE TIEPBBIM IUCKPETHBIM BBIXOJIOM: OH JIOJKEH
OBITh BKJIIOUYEH, KOTJ]a 3HaYCHHUE, TT0JIy4eHHOE 110
aHajoroBomy kaHamy, 6ombiie 4000 1 BBIKIIFOUEH B
IIPOTHBOIIOJIOKHOM ClTy4yae

4.Coznate B MasterSCADA paGodee mecTo oneparopa,
oToOpakaroliee COCTOSHUE TPEThEr0 aHAJIOTOBOTO
BXO0/Ia, & TAK)KE YETBEPTOTO U BOCBMOTO JUCKPETHBIX
Bx0J10B. C03/1aTh TaK)Ke SJIEMEHT YIPABICHUS JUIs
94EeTBEPTOTO TMCKPETHOTO BbIXoa. OCyIecTBUTh
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00pabOTKy MOTYyYEHHBIX 110 aHAJOTOBOMY KaHATY
3HAUEHUH CIEAYIONTIM 00pa3oM: pa3aeliuTh MOTy4YeHHOE
3HaveHue Ha 640 1 3aTeM 100aBUTH MOJIOKHUTEIHHOE
cmemenue Ha 50. OToOpa3uTh pe3yiabTaT 00paboTKH Ha
CTpes0YyHOM mpubope

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 8bINOIHeHUs] SHAHUSA:

Ouyenka: 4

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuky 6bINOJHEHUsL SHAHUA

Oyenka: 3

Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakxmepucmuxu 8bINOIHEHUS] SHAHUSAL:

KM-7. Hactpoiika APM onepatopos, TpeBor u onosemenuii B MasterSCADA

®opmbl peajusanun: KomnbroTepHoe 3a1anue

Tun koHTpoILHOrO MeponpusTus: Jlaboparopnas padbora

Bec kouTposabHoro meponpusitusi B BPC: 25
IIpoueaypa nmpoBedeHUs] KOHTPOJBLHOrO0 MepONpHATHSs: 3aJaHWE Ha 3alIUTy J1IaOOpaTOpHOU

paboThI

KpaTKOC CoA€cpKaHMuE 3alaHUA:

Pazpabotats npoekt B SCADA cucteme, naHHble nonydatoTcs oT umutatopa Modbus Slave

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

VYmers:  pazpabateiBath  APM
oneparopoB B SCADA cucrtemax

1.Coznath pabouee MecTo orneparopa, oTodpaxkaroliee

COCTOSIHHC pr30BOfI TCIJICKKHU U MTO3BOJIAIOIICC

OCYHICCTBJIATH €€ NICPEMCIUICHUC 110 ITYTAM:

1aThopMbl 2

JlaTunku:
Howmep Juanasox Jnamna3on
HaumenoBanue B0 U3MEPSIEMbIX AL
3HAUYECHUU
Harpy3ka Ha 0-2000 6400-
Al3 Kunorpamm (4-
TEJIeKKY 20mA) 32000
JlaTumk
OCTIDKEHUSI Dl4 Bxi/Beiki 1/0
iathopmsl |
Jlatuuk
JIOCTHKCHUS DI6 Bxn/Briki 1/0
1aThOpPMEI 2
Jatuuk
aBapuitHoro ynopa | DI5 Bxu/Brikn 1/0
miatdopmsl 1
Jatuuk
aBapuitHoro ynopa | DI7 Brut/Beiki 1/0
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Breixonrr:

JIsmkenwe Brupaso | DO | ITyck/Crom | 1/0
Jlsmkenwue Bieso | DO2 | ITyck/Crom | 1/0
ABapuifHble U IPeAYIPEAUTEIIbHbIC TPAHULIBL:
[Ipenynpeaurenshoe | Kputnueckoe
Hanvenopatue |—tany Ll D
Bepxuee | Huwxuee | Bepxuee | Hukaee
Harpy3ka Ha
124 1500 HeT 1700 | mer
TEJEKKY
ABapuiiHble CUTYyallUU:
Kareropus | CoobmieHue Ycnosus
Tenexka
OCTHIJIA aTYMK aBapUIHOrO yropa
ABapus A . A P yrop
aBapUtHOTO maTdopmel 1 = 1
ynopa 1
Tenexka
OCTHIJIA aTYUK aBapUIHOTO yropa
ABapus A . A p yrop
aBapUNHOTO miatdopmer 2= 1
ynopa 2
OnHOBpEMEHHO cpaboTau
HeucnpaBHbl KaKOW-THOO JaTIHK C
ABapus JIATYUKH wiaThopmel 1 1 Kakoi-1ndo
IIOJIOXKEHUSA JaT4Y¥K ¢ TaTPOpMBbI 2, B
JIFOOBIX KOMOMHAIIAAX

He A0IYCKAThb ABMIKCHUC TCJICI)KKH BIIPABO IIPHU

cpabaThIBaHUU CUTHAJIA «J{aTuMK aBapuiHOrO yropa
atdopmsl 1» 1 BIIEBO IpU U cpabaThIBaHUU CUTHAIA
«/latuuk aBapuitHoro ynopa miatrgopmsl 2». Tak xe He
JIOTTYCKaeTCs 3alyCK JIBH)KEHHUSI B 00€ CTOPOHBI.
2.Co3patb pabodee MECTO onepaTropa, oToOpaxaromiee
COCTOSIHUE NMOJBbEMHHKA U MTO3BOJISIOIIEE OCYIIECTBIIATD
€ro NEePEMEILICHUE BBEPX U BHU3:

JlaTunku:
Howmep Juanasox Jnara3on
HaumenoBanue HU3MEPSIEMBbIX
BXOJa N ATIIIT
3HAYCHUIH
Pacxonyemas
nebenKoi AD 0-30 Kusosart | 6400-
ANIEKTpUIECKas (4-20MmA) 32000
MOIIIHOCTh
Harpy3ska
TUIOMIANIKY
MOAbEMHHKA DIl Ha/Her 1/0
MPEBbBIIIACT
JIOMYCTHUMYIO
HwxHuii koHIIeBo
aTYUK DI2 Bxi/Breiki 1/0
MMOAbEMHHMKA
BepxHuil KoH1LIEBOM
aTYUK DI3 Bxn/Breiki 1/0
MOAbEMHHMKA
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Breixonrr:

Jsmwkenne BBepx | DO3J | ITyck/Crom | 1/0

Jsmwkenve Bau3 | DO4 | TTyck/Crom | 1/0

ABapuiiHble U IPEAYNPEAUTEIbHBIE TPAHUIIBL:

[IpenynpeaurensHoe | Kpurnueckoe

HanmenoBanue
Bepxuee | Huwxuee | Bepxuee | Hukaee
Pacxonyemas
nebenkoit
A 20 HET 25 HET
JIEKTpUIECKas
MOIITHOCTb
ABapuiiHble CUTYaIINU:
Kareropwust | CooOmienne YcenoBust
OnHOBpeMEeHHOE
HeucnpaBubl JIHOBP
cpabaThIBaHUE
ABapus KOHIIEBBIE JaTYUKU
KOHIICBBIX JAaTYUKOB
NOObEMHHKA
[10TbEMHHUKA
Harpy3ka Ha
Py Harpy3ska momaaky
MOJbEMHHUK
ABapus [IObEMHUKA MPEBHIILIACT
IPEBBILIAET
JonmycTuMyto = 1
JIOITyCTUMYIO

He nmomyckaercst 3anmyck JBH)XKEHUsI B 00€ CTOpoHbI. He
A0IMYCKACTCA ABMXXCHUC IMMOABEMHUKA BHU3, ITPU
CpabaThIBAaHUU HIDKHETO KOHIICBOTO JIaTYMKA U BBEPX,
npu cpabaThIBaHUM BEpXHETO0. Tak ke He JOIyCKaeTCs
JBUKEHHE MOAbEMHHUKA TIPH MEepPETPy3Ke.

3.Co3nath pabodee MeCTO omeparopa, 0ToOpa)xkaroiiee
COCTOSTHUE THUPABIUYECKOTO Mpecca U MO3BOIISIOIIEE
OCYIIECTBIISITH €TO 3aITyCK/OCTaHOB:

Jatauku:
Howmep Jluanason Jnamna3on
HaumenoBanue HU3MEPSIEMBbIX
BXOJa N ATIIIT
3HAYCHUH
JlaBnenue B 0-10 6400-
All Kwunomackans
THJIPaBJIAKE (4-20mA) 32000
Hwxuuii
KoHLEeBOH gatunk | DI4 Bxn/Beiki 1/0
npecca
Bepxnnit
KkoHreBoi natyuk | DIS Bxi/Beiki 1/0
npecca
Hamane DI6 | Jla/Her 1/0
3arOTOBKH
Brixonsr:

| 3anyck npecca | DO1 | ITyck/Cron | 1/0 |

ABapuiiHble U IpeayNpeAUTEIbHbIE TPAHUIIBL:

IIpenynpeaurenpHoe | Kputuueckoe

HaumenoBanue

Bepxuee

| Huxuee | Bepxuee | Huxnee
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aBJICHHUC B
A 7 2 8 0
THJIPABIIAKE
ABapuiiHble CUTYaIINU:
Kareropms Coobmmenne YcenoBust
HewncnpaBub! OmxHOBpEMEHHOE
KOHIIEBEIC cpabaTeIBaHUE
ABapus . P
JATYUKH KOHIIEBBIX JIATYUKOB
mpecca mpecca
[Ipouecc He cpabotan HkHMIA
00paboTKu KOHIICBOM JaTYMK B
[IpenynpexaeHue
UaeT cIuIKkoM | Tedenue 10 cexyHa
JIOJITO ocJie 3aIycKa npecca

3amyck mpecca pa3pelieH TOJIbKO Mpu cpadaTbIBaHUU
BEPXHET0 KOHIIEBOTO JIATYMKA U HAJTMYUH 3ar0TOBKU. [Ipu
JOCTHKEHUHM HUYKHETO KOHIIEBOTO JJaTUMKa MPecc
HEO0OXOIMMO OTKJIFOUUTH AaBTOMATUYECKH.

4.Co3natp pabouee MecToO orepaTopa, 0OToOpakaroiee
COCTOSIHUE 1€YH U MO3BOJISIOIIEE OCYIIECTBIIATD €€

3aIyCK/OCTaHOB:
JlaTunku:
Howmep Juanasox Jnama3on
HaunmenoBanue U3MEPSEMBIX
BXOJa . AIIIT
3HAYCHUH
Temnepatypa B A 0-2000°C A (4- | 6400-
eYu 20MA) 32000
/Beph 3arpy3ku | g Jla/Her 1/0
3aKphITa
JlBeph 3arpyski | )5 | Her 1/0
OTKpBITa
Brixonsr:
ITogaya TomMBa DO1 | ITyck/Cromn 1/0
3akpeitue aepu 3arpysku | DO2 | Bakpbits/Otkpbits | 1/0
ABapuiiHble U TpeAYNPEAUTENIbHbIEC TPAHULIBL:
HaMeHoBame [Ipenynpeaurenshnoe | Kputnueckoe
Bepxuee | Hmwxknee | Bepxnee | Huknee
Temneparypa 8 | 155 | or 1900 | mer
neuu
ABapuifHble CUTYyaIUU:
Kareropus Coobuienne Ycnous
HeuncnpasHbt OnHOBpeEMEHHOE
KOHIIEBbBIE cpabateiBaHme
ABapus
JATYVKH IBEPU | KOHIIEBBIX JIATYUKOB
3arpys3Ku JIBEpH 3arpy3Ku
Bbonee 10 cexynn
Bepb ToCJIe TOAAYHN
[IpenynpexneHue | 3arpy3ku He KOMaH/Ibl 3aKPBITHS
3aKphITa OTCYTCTBYET CHUTHAJI
0 3aKPBITUH

18




bonee 10 cexyng

JBepb TOCJIE CHATUS
[Ipenynpexxnenue | 3arpy3Ku He KOMaH/IbI 3aKPBITUS
OTKpBITa OTCYTCTBYET CUTHAJ

00 OTKPBITHH

B ciy4ae nBepsp 3arpy3ku He 3aKpbITa, 1101a4a TOILUINBA B
IeYb 3alpelicHa, ee ClIeayeT NPEKPaTUTh ABTOMAaTHYECKH.
Tak ke Ipu TOCTUKEHUU KPUTUYECKON TEMIIEPATypPhI
110J1a4y TOILIMBA CJIENyeT aBTOMATHYECKU IIPEKPATUTD.

Onucanune MKAJbI OICHUBaAHUA:

Ouenka: 5

Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 8bINOJIHeHUS] SHAHUSA:

Ouyenka: 4

Hudienuii nopoe sevinonnenus 3adanus 6 npoyermax: 10
Onucanue xapakxmepucmuku bINOIHeHUs] SHAHUSA:

Oyenka: 3

Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakxmepucmuxu 8bINOJIHeHUS] SHAHUSAL:

KM-8. IIlpumenenune SCADA cucteM, onepanuoHHbIe CUCTEMBI JJI HUX, CHCTEMbI

curnaamzanuu B ACYTII

®opmbl peanausanuu: [TucbMenHas padora

Tun KOHTPOILHOr0 MeponpusaTHs: TecTupoBaHue

Bec koHTpOBbHOrO Meponpusitusi B BPC: 10

IIpoueaypa nposexeHnsi KOHTPOJbLHOI0 MeponpUATHUsA: TeCT Ha JIEKIIMU B TEYEHUH |15 MUHYT

Kparkoe conepxxanue 3agaHus:
Br16paTh 0TBETHI Ha BOIIPOCHI U3 MPEATIOKEHHBIX

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh: METOABI N TEXHHUYCCKHEC

cpeacrTBa CHUIrHaIu3aliuu

(0]

COCTOSTHUM OOBEKTa yNpaBJIE€HUS U

IIPUHATBIC HOPMBI

TS

0TOOpaXXe€HUsI TPEBOT U COOBITUI B

SCADA cucremax

1.CraTycom curHanuzanuoHHoro coodmienusi B SCADA
CHCTEME Ha3bIBACTCS:

1) BpeMsi KBUTHPOBaHHS COOBITHS OIIEPATOPOM

2) Bpewmsi, niporiiesiiee ¢ MOMEHTa HACTYIUICHHUS
coOBITHS

3) CocrostHHE COOBITHSI, OTIUCHIBAEMOTO COOOIIICHHEM
4) Peakuust oneparopa Ha cOObITHE

2.Ilpu HanUYMK HECKOJIBKUX AaKTUBHBIX COOOIICHUN
orepaTopy OHH OOBIYHO MPEIBSABISIOTCS:

1) B XxpoHOIOTHYEeCKOM TIOPSIKE

2) B nopsinke mpuopuTeTa, JAHHOTO 3TUM COOOIICHUSIM
3) MakcuManbHO BO3MOXKHOE KOJTHYECTBO

4) B BuJIe IOJTHOIKPAHHOW TaOJIUI[BI

3.Coo6mmenus curnanuzanuu B ACYTII moryt
BbIPa0aTHIBATHCA:

1) Tonbko Ha ypoBae SCADA cucteMsl
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2) Tonbko Ha yposae ITJIK

3) Kak Ha ypoBae SCADA cucTembl, Tak U Ha YPOBHE
TIK

4.Haubonee yacToil ommOKO# npu co3AaHuU
curgannsanuu B SCADA cucreme ABIA€TCS:

1) Henocrarounast yactota nHGOPMUPOBAHHS OTIepaTopa
0 COOBITHSIX HA O0BEKTE

2) BeipaboTka CHTrHaIM3alMOHHBIX COOOICHUI Ha
yposHe [TJIK

3) U306BITOYHOE KOJIMYECTBO COOOIIEHUI O COCTOSTHUU
o0BeKTa

4) BripaboTKa CUTHATU3AIIMOHHBIX COOOIICHH Ha
ypoBHe SCADA cuctembl

3HaTh: METO/bI IIOCTPOEHUS
coBpemennoit ACVYTII na O6ase
SCADA cucremsi

1.Cuctembl peabHOr0 BpEMEHH ITOCTABIISIFOTCS B BUJE:
1) Cuctembl pa3pabOTKH U CHCTEMbI UCTIOTHEHUS
OTIEIBHO

2) T'oTtoBOMY K 3amycKy Ha 0001 mardopme
TUCTpUOYyTUBA

3) 'oToBOMY K 3aImycKy Ha LeJIeBOM TiaTdopme
TUCTpUOYyTUBA

2.0mnepanoHHas CucTeMa peaibHOro BpeMEeHH
OpPHEHTHPOBaHA Ha!

1) O6paboTKy AelcTBUI MOJIb30BATENS

2) O6paboTKy BHEITHUX COOBITHI

3) Paboty ¢ 6a3amu JaHHBIX

4) Paboty ¢ 60apmmMu 0ObeMamMu HHPOPMAITHH
3.CucreMsbl peanbHOTO BPEMEHH JENATCA Ha!

1) Cuctemsl )KECTKOTO U MSTKOTO PealbHOrO BPEMEHH
2) CucreMbl THOKOTO U MSTKOTO peajbHOr0 BPEMEHH
3) BopToBbIe 1 001IET0 HA3HAYCHHUS

4) Pa3neneHus HET

4.CpenctBa pa3pabOTKH JIJIsi OTEPAIMOHHBIX CHCTEM
pearbHOro BpeMEeHHU:

1) He otnnuarotest ot cpeacts paspadotku aast OCOH
2) JIoTmOMTHUTENHHO BKITFOYAKOT CPEICTBA
NpoGUINPOBAHUS U AIMYJISILIUYU 1eNIeBON TIIATHOPMBI
3) JIonOIHUTENFHO BKIIFOYAIOT CPEIICTBA
po(UINPOBaHUS], HO HE BKJIIOYAIOT CPEJICTBA dIMYJISAIIUH.

3HaTb: CTPYKTYpY COBPEMEHHOMN
ACVYTII

1.CnenunanuzupoBannbie SCADA cuctemsl
WCIOJIb3YIOTCS IPU YIIPABICHUU:

1) BoennsiMu 00beKTaMU

2) TpaHcriopTUpOBKOM He(TH U Taza

3) IIpoMBIIIEHHBIM TPOU3BOJICTBOM

4) TpaHCIOpTHOM

2.KakoBsl Tekymue TeHaeHunu passutus SCADA
cucreM?

1) Murpanus B CTOpOHY TIOJTHOCTBIO OTKPBITBIX CHCTEM
2) Murpaiusi B CTOPOHY MOJTHOCTBIO 3aKPBITBIX CHCTEM
3) YBenuueHue 4nciia KOHTPOIUPYEMBIX TOUEK
BBOJ/Ia/BBIBOA

4) Ilepexox Ha OTEpallMOHHBIE CUCTEMBI PEaTbHOTO
BpEMEHU
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3.B nacrosimee Bpemst 6onpmHCTBO SCADA cuctem
paboTaroT B ONEPALMOHHON CUCTEME:

1) Windows

2) Unix

3) QNX

4) Solaris

4.0nepaimoHHasi cucTemMa o0IIero Ha3HAuUCHHSI
OpPHEHTHUPOBaHA Ha!

1) O6paboTKy AeHCTBUI MOJIB30BATEIIS

2) O0paboTKY BHEUTHUX COOBITHIA

3) Pabory ¢ 6azamu JaHHBIX

4) Paboty ¢ 60bIIMMHU 00beMaMi HHPOPMAIHH

Onucanne MKAJbI OIleHUBaAHUS:

Onucanue xapakmepucmuku ebinoanenus 3nanus. OueHka "oTJIUYHO" BBICTABIISIETCS €CIIU JJaHbI

Ouyenxa: 5

BCPHBIC OTBCTHI HA BCC 6 BOIIPOCOB TECTUPOBAHUA

Oyenka: 4

Onucanue xapaxmepucmuxu evlnoanerus 3Hanus: OleHKa "X0opouio" BEICTaBISETCS €CIU TaHbl
BEPHBIC OTBETHI HA 4 WIIK 5 BOPOCOB TECTHPOBAHUS

Oyenka: 3

Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM JIaHbI BEPHBIC OTBETHI HAa 2 WJIM 3 BOIIPOCA TECTUPOBAHUS
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Opranuzauus Bepxsero ypoBHs ACYTIL.
2. Bzaumopeiicteue SCADA ¢ apyrumu npuioxenusmu Windows, rexnosorust OPC.

IIpouenypa npoBeaenust

HOI[FOTOBKa 40 MHHYT, JajI€c YCTHBIﬁ OTBECT, BOSMOXHBI JOIIOJTHUTEIBHBIC BOIIPOCHI I10 ITpOorpamMme
9K3aMCHa

L Ilepeuens Komnemenyuil/uHOUKAMOPO8 U KOHMPOIAbHBIX 60RPOCOE NPOBEPKU PE3YIbHAM 08
0CBOCHUSA OUCUUNTUHDL

1. Komnerenmusi/ Unaukarop: MJI-2onk-6e MoxeT mpoBoUTh cOOp, aHAIU3 U 0000IICHIE
OTEYECTBEHHOH U 3apy0eKHOM HAYYHO-TEXHHUECKOW HHPOPMALIUU B 00JIACTH CPEACTB
ABTOMATHU3AINH U yIIPABICHUS

Bonpocsl, 3aganus
1.IToHATHE TEXHOIOTUYECKOTO Mpoliecca
2.0npenenenue ACYTIIL
3.0npenenenue SCADA cuctem
4.0Onpenenenue ERP cucrem
5.0npezneneHne OTKPBITBIX CUCTEM
6.I1pnunnbl Bo3HukHOBeHHsI SCADA cuctem
7.06uwme tennenmu pa3sutus SCADA
8.06mnactu npumenenust SCADA cucrtem

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.SCADA cucrema 310 nporpaMMHbIN HakeT NpegHa3HaueHHbIN IS
OtBeTsI:
1) OpueHTHpOBaHHBIN Ha OpPraHU3aLUIO YIIPABICHUS TPYJOBBIMU PECYPCAMU MPENTIPUSITHS
2) Ha paspabotky ctpykrypst ACYTII B ienom
3) Jlst pa3paboTku Wik oOecriedeHns: paboThl B pealbHOM BPEMEHHU CHcTeM cOopa, 00paboTKH,
0TOOpa’keHHs U apXUBUPOBAHUS UHPOPMALIUU
4) 1nst mporpammuposanus [TJIK
Bepwusliii otBeT: 3
2.CrnennamuzupoBanable SCADA cucTeMbl HCHIOIB3YIOTCS IIPU YIIPABICHUU:
OtBeThI:
1) BoennsiMu o0beKTaMu
2) TpaHcriopTUPOBKOM HEDTH U Ta3a
3) IIpoMBIIIIIIEHHBIM TPOU3BOICTBOM
4) TpaHCIOpTHOM
Bepnpsiit otBeT: 1
3.ERP 310 nmporpaMMHbIii aker:
OtBerTsI:
1) OpueHTHpOBaHHBIN Ha OpPraHU3ALUIO YIIPaBIECHUS TPYJOBBIMU PECYPCAMHU ITPEATIPHUITHS
2) Ha paszpabotky ctpyktypbl ACYTII B nenom
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3) st pa3paboTKy WK oOecrieueHns: paboThl B pealbHOM BPEMEHHU CUCTEM cOopa, 00paboTKHy,
OTOOpaXCHUS M apXUBHPOBAHUS HHPOPMAITUH
4) 1ns nporpammupoBanus [1IJIK

Bepnsiit otBeT: 1

2. Komnerenuusi/Muaukarop: MJ1-1lonk-7 JleMOHCTpUpyeT 3HaHHE CXEMOTEXHUYECKHX,
CHCTEMOTEXHHYECKUX M MPOTPAMMHO-ANNAPATHBIX PEIICHUH [T CUCTEM aBTOMAaTH3alMK 1
yIIPaBJICHUS

Bomnpocel, 3axanus
1.ITIporokosnbl nepenaun nanubix B SCADA cucremax, nporokos MODBUS
2.IIporokosnsl nepenaun gaHabix B SCADA cucremax, IEC 60870-5-104
3.IIpoTokoibl nepenayun ganHbix B SCADA cucremax, nporokosn PROFINET
4.Ilpotokomnsl nepenaun nanHbiX B SCADA cuctemax, npotokon SERCOS
5.IIporokoinsl mepenaun nanubix B SCADA cucremax, mpotokon EtherNet/IP
6.06meH nanubeiMu 110 Dynamic Data Exchange (DDE)
7.B3aumoneiicteue SCADA ¢ npyrumu npunoxenusmu Windows, Texunonorus COM/DCOM
8.BzanmogeiictBue SCADA c npyrumu npunoxenusimu Windows, rexxomnorust OPC
9.Cucremsl curHanuzauuu B coBpeMeHHbIX ACY TII, nporpaMMHO-TEXHUUYECKUE PELICHUS
10.Cuctemsl curnann3anuu B coBpeMeHHbIX ACYTII, curnanuzanus B SCADA cucremax,
poOJIEMbI CUTHATTU3AINH

MartepuaJbl )i IPOBEPKH OCTATOYHBIX 3HAHUI
1.JIokanbHbie APM Haxoasmmecss HEMOCPEACTBEHHO OKOJIO 00BEKTA YIIPABICHUS TIOTYIar0T
JTAHHBIE OT:

OTBeTHI:
1) TJIK
2) SCADA cucremsr
3) JlaTunkoB
Bepusiii otBerT: 1
2.ITpn HaTMIUK HECKOJIBKUX aKTUBHBIX COOOIICHU OTIepaTOPy OHM OOBIYHO TIPEIBSIBIISIOTCS B
CJIEIYIOILEM MOPSAIKE:
OTBeTHI:
1) B XpOHOJIOrH9IeCKOM TOPSIIKE
2) B nopsiake npuoputera, JaHHOTO TUM COOOIIECHHSIM
3) MakcuManbHO BO3MOYKHOE KOJTHUYECTBO
4) B BH/Ie TIOJTHOAKPAHHOW TaOJIHIIBI
BepHslii otBeT: 2
3.Haubonee vacroit ommOkoi rpu co3ganuu curnanusanu B SCADA cucreme siBiseTcs:
OTBeTsI:
1) HemocrarouHas 4acToTa HHPOPMUPOBAHUS OTIEpaTopa O COOBITHAX HA O0BEKTE
2) BripaboTka CUTHANIM3aMOHHBIX cooO0IIeHui Ha ypoBHe [TJIK
3) N30bITOYHOE KOJTHYECTBO COOOIIIEHNH O COCTOSHUU 00bEKTa
4) BeipaOoTKa CUTHAIM3AIMOHHBIX cooOmIeHnit Ha ypoBHe SCADA cuctembl
BepHnsiit otBeT: 3
4.Crarycom curHanm3anuoHHoro coodmierust B SCADA cucteMe Ha3bIBaeTCs:
OTtBeTHI:
1) Bpemsi KBUTHPOBaHUS COOBITHS OIIEPATOPOM
2) Bpewms, mporieiiee ¢ MOMEHTA HACTYIIJICHUST COOBITHS
3) CocrosiHre COOBITHS, OMMMCHIBAEMOTO COOOIICHHEM
4) Peakius oneparopa Ha cOObITHE
BepHnplii oTBeT: 3
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3. Komnerennus/Unaukarop: UI-1lomnk-10 JleMoHCTpUpyeT 3HaHKME TpeOOBaHUI K

I/IH(l)OpMaHI/IOHHOMy HAIOJIHCHUIO METOAUYCCKUX N HOPMATHUBHBIX JOKYMCHTOB, K TEXHUYCCKOU

JIOKYMEHTAIUHU pa3padaThiBaEMbIX CUCTEM YIIPABICHUS

Bomnpocel, 3axanus
1.Mecto SCADA cucreMsbl B yIpaBJIeHUU IPEIIPUATHE
2.0Opranuzanus Bepxaero ypoast ACYTII
3.Opranuzauus HuxHero ypoHs ACYTII
4.0OcunoBuble pynkiuu SCADA cucrem
5.Pexumel ynpasnenus B SCADA cuctemax
6.0cHoBHbIe BO3MOXKHOCTH SCADA cucrem
7 IIporpamMmmHuo-amnmaparabie iathopmsl 111 SCADA cuctem
8.Haubonee pacnpocrpanénnsie OCPB

MaTepI/IaJ'[bI AJIA MIPOBEPKU OCTATOYHBIX 3HAHHUI

1.B nHacrosiiee Bpemst 0osibinHCTBO SCADA cucteM paboTaroT B ONEpalluOHHON CUCTEME:

OTBeTHI:

1) Windows

2) Unix

3) QNX

4) Solaris
Bepnsiit otBeT: 1

2.0nepanroHHas cucTeMa O0IIero Ha3HauYeHUsl OPUEHTHUPOBAHA Ha:
OTtBeTsI:

1) O6paboTKy NeHCTBUI MOTB30BATEIIS

2) O6pabOTKy BHEITHHX COOBITHIA

3) Paboty ¢ 6a3amu JaHHBIX

4) Paboty ¢ 60JIbIIIMMHU 00BEeMaMK HHPOPMAIHH
Bepnsiit otBeT: 1

3.CucteMbl pealbHOrO BPEMEHHU MOCTABIISIOTCS B BH/JIE:
OTBeTHI:

1) CucreMbl pa3pabOTKH U CHCTEMbI HCIIOTHEHHUS OTICILHO

2) l'oToBOMY K 3amycKy Ha J1r000# mardGopme AUCTPUOYTUBA

3) 'otoBOMY K 3alyCcKy Ha 1eJieBoi iatdopme IUCcTpuOyTHBa
Bepnsiit otBeT: 1

II. Onucanue wikanvt oueHuganus

Ouenka: 5

Onucanue xapaxmepucmuku 6binoHeHus snanus: 11omHbple U pa3BEpHYTBIE OTBETHI HA BOIIPOCHI

ouera. KOppeKTHI)IG OTBCThHI HA JOMMOJIHUTCIIBHBIC BOIIPOCHI.

Ouyenka: 4

Onucanue xapakmepucmuKku 6blNOJIHEHUS SHARUA. HeJIOCTaTOLIHO IMOJIHBIC OTBETHI Ha BOIIPOCHI

Oouiera uiu HCKOPPCKTHBIC OTBETHI HA TOIMOJIHUTCIIBHBIC BOIIPOCHI.

Oyenka: 3

Onucanue XapakmepucmuKu 6blNOJIHEHUS 3HARUA. HOBCpXHOCTHLIC OTBCTHI HAa BOIIPOCHI 6I/IJ'ICT3.,

HCKOPPEKTHBIC OTBETHI HA JOIMOJTHUTCIIBHBIC BOIIPOCHI.

1I1. IIpaguna évicmaenenun umo2060i O4EeHKU no Kypcy

OneHka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBOM CHUCTEME ISt

crynentoB HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM M aTTECTALMOHHOMN COCTABIISIOIINX.
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