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PaGouas mporpamma cocrasiiena Ha ociope @I'OC BO - GakanaBpuat 110 HarpasJeHHUIO
noarotosku 27.03.04 Yrpasienue B TEXHHUECKHX cHcTeMax (npukas MunoGpuayku Pocciu ot
31.07.2020 r. Ne 871)

PaGouyasi IporpamMma paccMoTpeHa H 0100peHa Ha 3ace/laHuu Kadepbl
ABTOMATH3HPOBAHHBIX CHCTEM YIIPABJICHUs

29.01.2025, mporokon Ne 6 W
3as. kadenpoit C.M. Aujnpees
PaGouast mporpamma o;106peHa Metonudeckoi komuccuelt UOuAC
04.02.2025 r. mpoTokoia Ne 3
Ipencenarens %4’// B.P. Xpammun
v {74

PaGouas mporpamMma cocTaBjieHa:
cr. npenojagarens kadenps! kadenper ACY,

’5/ A.P. Bonapena
(7

Penensent:
E.IO. BacunbeB



JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM Oy Ha 3aceaHuu Kapeapbl ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABIICHUS

[Iporokom ot 20 . Ne
3aB. kadenpoii C.M. AuapeeB

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojTy Ha 3aceqaHuu Kadeapsl ABTOMATH3UPOBAHHBIX CHCTEM YIPaBJICHUS

IIporokom ot 20 . Ne

3aB. kadeapoii C.M.ZH}:[peeB

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TroJTy Ha 3acefaHuu Kadeapbl ABTOMATH3UPOBAHHBIX CHCTEM YIPABJICHUS

IIporokom or 20 . Ne
3aB. kadenpoii C.M. Anjapeen

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM roJly Ha 3aceaHuu Kadeapbl ABTOMAaTU3UPOBAHHBIX CUCTEM YIIPABIICHUS

IIporokom or 20 . Ne
3aB. kadenpoii C.M. Anjapeen




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOGHMSI TUCIUIUIUHBI «ATIIIApaTHOE U MIPOrPaMMHOE OOecrieueHne
OTKPBITHIX MHTETPUPOBAHHBIX CUCTEM) SIBJISIOTCS: Pa3BUTUE MPOPECCHOHATBHBIX
KOMITETEHIIUI B 00JIaCTH MPOSKTUPOBAHUS, MOHTaXXa, IPOrPaMMHUPOBAHHUS U BBOJA B
AKCIUTYaTaIUIO OTJIEIbHBIX OJOKOB U YCTPONUCTB COBPEMEHHBIX CJIOKHBIX MHOTOYPOBHEBBIX
CUCTEM aBTOMATHUYECKOI'0 yIPaBICHUs TEXHOJIOTHYECKHUMH MPOIleccaMu, BbIOopa
HEO0OXOIMMBIX CPEJCTB JJIsl pealn3aliid aBTOMAaTU3UPOBAHHBIX CUCTEM, U3yUCHHE
MIPOTrpaMMHOTO U amnmapaTHoro oodecriedeHust uarerpanun cucrem ACY TIT u ACVYIL

2 MecTo JUCUMILIIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

JucuumimHa AnmapaTtHoe ¥ MPOrpaMMHOE 00eCTIeYeHUE OTKPBITHIX
MHTETPUPOBAHHBIX CUCTEM BXOAMT B YAaCTh YUEOHOTO IJI1aHa (POPMUPYEMYIO YIaCTHUKAMHU
00pa3oBaTeNbHBIX OTHOIIEHUI 00pa30BaTENbHON MPOTPaAMMBI.

JUi n3yyeHust JUCLUIUIMHBL HE0OXO0ANMBI 3HaHUs (YMEHUs, BIIAICHNU),
c(OpMHUPOBAHHBIE B PE3yJIbTAaTe U3YUEHUs TUCLMILUIMH/ IPAKTUK:

TexHu4eckne U3MEpeHHs U PUOOPHI

CucreMbl aBTOMaTU3aUH U YIIPABICHUS

TexHuuyeckue cpefcTBa aBTOMaTU3aLUU U YIPABICHUS

ITporpaMMupoBaHue U OCHOBBI aJITOPUTMHU3ALMH

Mertposorust u cpeicTBa U3MEpPEHUI

MopenupoBaHue CUCTEM YIIPABICHUS

DNEKTPUYECKUE U3MEPEHUS

DJNEKTPOHUKA B YIPABISIOLIUX YCTPOCTBaxX

JInHelHbIE CUCTEMBI YIIPABJICHUS

[Tudpossie TexHOIOIUU 00PaOOTKU HH(POPMALIUK B aBTOMAaTU3UPOBAaHHbBIX CHCTEMax
YIIPaBJICHUS

3HaHus (yMEHUs, BIIAICHUs ), TOJTyYeHHbIE IPU U3yYEHUH JaHHOM TUCIUIUIMHBI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCIUIUTMH/TIPAKTUK:

ABTOMaTH3a1Ms TEXHOJIOTHYECKUX ITPOLIECCOB U IPOU3BOJICTB

ABTOMaTU3UPOBAaHHBIE NH()OPMAIIIOHHBIE CUCTEMBbI

Kommiekcsl Texaudeckux cpenacts B CAY

[TonroroBka K npoueaype 3aluThl ¥ NPOoLEeypa 3allUThl BBITYCKHOU
KBaJIM(PUKAIIMOHHON pabOThI

CaMoHacTpanBaroIMECs CUCTEMBI

[Tpon3BoacTBEHHAs — NPENAUILIOMHAs PAKTUKA

WHTennekTyanbHble CUCTEMBI YIIPABICHUS

ITpoexkTrpoBaHKe aBTOMaTU3UPOBAHHBIX CUCTEM

TexHUUYeCKUe Cpe/ICTBa AaBTOMATU3ALIUU U YIIPABJICHUS

CucreMbl aBTOMaTH3aI[UHN U YIIPABICHUS

3 Komnerenuuu odyyarouierocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOYJIsS1) M IJIAHMPYeMble pe3yJIbTaThbl 00y4eHus

B pe3ynbpraTe 0CBOSHUS TUCHUIUIMHBI (MOAYNS) «AMNMNapaTHOE U IPOrpaMMHOE
o0ecrnieueHre OTKPBITHIX HHTETPUPOBAHHBIX CUCTEM» O0YyUaIOLIUICs T0JKEH 001a/1aTh
CICAYIOIIUMHU KOMIICTCHIUSAMMU:

KO,Z[ HHAUKATOpa I/IHIII/IKaTOp JOCTHIKCHUA KOMIICTCHIITNNU

[TK-2 Crioco6en BbIOMpATh CITOCOOBI M CPEICTBA KOHTPOJIS U PETYITUPOBAHUS JIJIS
peanu3alui CUCTEMbl aBTOMAaTH3UPOBAHHOTO U aBTOMAaTUYECKOTO YIIPABICHUS
TEXHOJIOTUYECKHUM IMPOLIECCOM TEPMHUUECKON U XUMUKO-TEPMUUYECKON 00pabOTKH, a TaKxKe
OCYIIECTBIIATH €€ PEATTN3AUIO

[IK-2.1 Ornpenenser crnmocoObl KOHTPOJIS U YIIPABIICHUS TapaMeTpaMu




TCXHOJIOTHUYCCKOI'O MpOoLCCCa

[1K-2.2 OcymiecTBIsIET BRIOOP TEXHUYECKUX U TPOTPAMMHBIX CPEJICTB ISt
peanu3ali CUCTEMbl aBTOMAaTH3UPOBAHHOTO M aBTOMATHYECKOTO
yIIpaBJICHUS

[1K-2.3 Beimonnsier pa3paboTky o01Ieii cXeMbl CHCTEMbI aBTOMAaTU3UPOBAHHOTO

H aBTOMATHUYCCKOI'0 YIIpaBJICHUA TEXHOJIOTHYCCKUM IIPOLECCOM U
IOJIrOTOBKY TEXHHUYECKOM JOKYMCHTAIIUN




4. CTpyKTYypa, 00bEM U COJEpKaAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 5 3aueTHbIX eaunul] 180 akaa. yacos, B TOM

qHCIIe:
— KOHTaKTHas pabora — 93,8 akaj. 4acos:

— aynutopHas — 90 akaj. 4acos;

— BHeayauTopHas — 3,8  akaJl. 4acos;

— camocTosTenbHas padora — 50,5 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas g
KOHTaKTHas paboTa = dopma TeKyIero
o 5 X
N B aKaJl. qacax 5] Bun KOHTPOJIS
Paznen/ rema 3 ( A ) == . p Kon
g 3 © | caMOCTOsATENbHOH |  ycrmeBaeMoCTH U
JUCLUTUTUHBI 3 g o . | xommerenumn
O g 5 paboThl MIPOMEKYTOYHOM
Tlex 1ab. MpaKT. s aTTecTaluu
3aH. 3aH. | U &
1. ®yHKIMH U CTPYKTYpa
COBPEMEHHBIX OTKPBITBIX
HWHTETPUPOBAHHBIX CUCTEM
yIpaBlIeHUS
1.1 Knaccudukanms CamocTosaTenpHOe
WUHTETPUPOBAHHBIX CUCTEM U3y4YeHHE
10 00BEMY BBIIOJIHSIEMBIX yueOHOi u
GbyHKIMH. Hay4HO VYcrHblii onpoc.
WHuTerpupoBaHHble CHCTEMBI 1 14 JIUTEPATYPBI. Joknan no reme IK-2.1, IIK-
yIpaBJicHHS ' TTowuck "®yukuun SCADA | 2.2, TIK-2.3
TEXHOJIOTHYECKHM JIOTIOJTHUTENIbHON cucrem"
TIPOLIECCOM U MaTepHajoB MO
npousBogctsoM. SCADA u teme. [logroroska
MES cuctemsl. JoKana
6
1.2 Texuuueckue cpeacTsa
CamocTosTenbHOe
U TIpOTrpaMMHOE
U3y4YeHHE .
obecriedeHue MocTpoeHHs qeBHOI 1 VYcTHblii onpoc.
HWHTETPUPOBAHHBIX CUCTEM, y HayHO Joknan no reme
THIIBL U CTPYKTYpa "TexHuuyeckue u
TIPOT] aMMlzl}c,)royp 1 4,1 AT CPATYPEL. MIpOrpaMMHBIE TIK-2.1, TTK-
porp ' TTownck porp 2.2, 1IK-2.3
obecrie4eHusi, MECTO B N CpencTBa
o JIOTIOJTHUTENILHON
aBTOMATH3UPOBAHHOM HMHTETPUPOBAHHBIX
MaTepHajoB MO "
cUcTeMe yIpaBlIeHHS cucTeM
teme. [logroroska
TEXHOJIOTHYECKHM
JOKJIa/1a 1o TeMe
00BEKTOM
Hroro no paszneny 2 55
2. YpoBHH, LIeNX U pelIaeMble
3ajaud MHTETPUPOBAHHBIX
CHCTEM YIpaBJICHUS
MPOU3BOJICTBOM
2.1 ®yHkuuyu ypoBHEH CamocrosrensHoe | YCTHBIHM onpoc 1o
WHTETPUPOBAHHON CHCTEMBI, U3y4eHHe nabopaTopHOH
. IK-2.1, TIK-
Ki1accupuKanus 6 1 4 4 yueOHOI pabote Nel 29 [K-2.3
[IPOTPaMMHBIX U JTUTEPaTypPHI, «CtpykTypa - ’
TEXHUYECKUX CPEACTB MOJIrOTOBKA K npoekra Tia




HCIIOJIb3YCMBbIX IS

71a00paTOPHBIM
HOCTPOEHUSI KaXJJ0T'0 parop Portal»
3aHATUSIM
YPOBHS
CamocrosTenpHOe
n3yvdeHne
yueOHOil u
HAy4HO YcrHbIi ompoc.
2.2 Opranuzanus CBS3U v P
MEKITY VPOBHAMHE 6 JIUTEPATYPBI. Jloknan no reme IK-2.1, IIK-
Y . IMouck "HNHTerpanus 2.2,1IK-2.3
HMHTETPUPOBAHHON CHCTEMBI N "
JIOTIOJTHUTENILHOM cUcTeM
MaTepuaoB 110
teme. [loaroroska
JIOKJ1a1a
HWroro no pazaeny 4 10
3. IIpoexTupoBaHue U pazpaboTKa
CHCTEM UYeJIOBEKO-MAIIHHHOTO
uHTepdeiica
CamocrosTenpHOe
N n3yJdeHue
3.1 O630p pyHKIHH 1 YHCHH N
. yueOHOI YcrHblil onpoc 1o
uHTepHEHCcOoB cucTeM N
HCTIETHEPCKOro JUTEPaTypBbl, 1a00paTOpHOI
P IOJITOTOBKA U pabore No2 I1K-2.1, TIK-
YIIpaBJICHHUS. 4 4
. BBIIIOJTHEHUE «I'paduueckue 2.2,1IK-2.3
CpasHuTEILHLIH 0630p CpeX naauBuayansHor | cpexscrsa SCADA
WinCC Advanced u WinCC Y p
. 0 3aJaHus 110 cucteMsl WINCC»
Professional .
nabopaTopHOM
pabore
CamocrosTenpHOE
n3ydeHue
qeOHOM VYerHblii onpoc.
3.2 Opranmsaims nepeiatn nu};e aTyphl Joxnan o feMe
JIAHHDIX TIO CETAM. 2 8 Bblng)ﬂﬂggne’ "TIpomblnIeHHBIE TIK-2.1, TIK-
Beesenne 8 PROFINET i P 2.2,TIK-2.3
HMI WH/IMBUIYaJIbHOT CeTH neperaun
’ 0 3aaHus O TaHHBIX"
teme. [Toaroroska
JIOKJIaza
CamocrosTenpHOe
HU3y4yeHUe YcrHbli onpoc o
yaeOHOH nmabopatopHOit
3.3 BzaumoneticTue TUTEPaTypPHI, pabote Ne3
HMHTETPUPOBAHHBIX CUCTEM. MIOJTOTOBKA K «Opranuzanust K-2.1. TIK
IlonsATHe OTKPHITHIX 6 5 71a00paTOPHBIM B3aUMOJEHCTBUSA 29 HI& 23
unTepdeiicos. KinueHt 3aHATHUSAM, ypoBHei - '
CepBepHas apXUTEKTypa BBITTOJTHCHUE WHTETPUPOBAHHON
WHIUBHAYAIHHOT cucteMsl B Tia
0 3aJ1aHus 110 Portal»
pabore
Hroro no paszneny 12 17
4. IIporpaMMHO-TEXHHYECKHE
CpPEIICTBa IIOCTPOCHUS
WHTETPUPOBAHHBIX CUCTEM
YcTHbIiH onpoc no
CamocrosTenpHOe 71a00paTOPHOI
4.1 Cucremsl ynpasiieHHsI
H3y4EHHE pabote Ned
Ha 6a3e Tunossix [ITK. GO «DODMUDOBAHIE
Crneunanu3upoBaHHOE i pMHpOBan [IK-2.1, T1K-
6 2 JUTEPATYPBI, JIOTU4eCcKOo’
porpaMMHOE oOecrieucHne 2.2, 1IK-2.3
IIOJTOTOBKA K HpOTpaMMBI
pa3paboTKH OTKPBITHIX
METCIDUDOBAHHELX CHOTEM nmabopaTopHbIM | ympaBieHus B TIA
pPHp ‘ 3aHATHAM PORTAL n

WinCC»




CaMOCTOSITEIbHOE

H3y4YeHHe
4.2 Pa3paboTka yueOHOM VYcTHBIN onpoc 1o
YIPABJISAIOMIUX TPOTPaMM JIUTEPaTypBhl, nabopaTtopHOi
MHUKPOTIPOLIECCOPHBIX MOJITOTOBKA K pabote No5 K-2.1. TIK-
KOHTPOJIJIEPOB Ha S3BIKAX nabopatopHeiM | «M3ydeHHe KOMaHT 29 I.II’<-2 3
TEXHOJIOIMYECKOTO 3aHATHIM, SI3BIKOB - ’
MPOrPaMMHUPOBAHHUS BBITIOJTHEHNE HpOrPaMMHUPOBAHHUS
BBICOKOT'O YPOBHSI. unauBuayansHor | CFC u GRAPH».
0 3aJaHus 10
pabote
CamocrosTensHoe
H3y4YeHHe
yueOHOM YCTHBIN ompoc 1o
JIUTEPATypPhI nabopaTtopHoi
4.3 T'padpuueckue PaTypHl, paTop
IMOJITOTOBKA K pabote Ne6
BO3MOKHOCTH, HABUTALIUSL. IK-2.1, TIK-
1a00paTOPHBIM «IToctpoeHue
IIpuHIMIBI TMHAMU3AIUHU B Y 2.2, I1IK-2.3
SCADA cuetem 3aHATHSM, nHTepdeicoB B
’ BBIMOJTHCHHE SCADA Trace
UHUBUYaIbHOT Mode»
0 3aJaHus 10
pabote
CaMocrosTensHoe
U3y4YeHHE
yueOHOM
. JIATepaTypsl YcTHBIH onpoc 1o
4.4 O6paboTunku coOBITHI o rg TO]};II()a I’( nabo aTop Hoif
n quHamuzanus Ha C. A paTop IIK-2.1, TIK-
n1ab0paTOpHBIM pabote No7
I'noGaneHble ckpunthl Ha C . 2.2, TIK-2.3
3aHATHSIM, «Cxpunte WIinCC
(Scheduled Tasks).
BBITIOJTHEHNE »
HUHUBUAYaIbHOT
0 3aJaHus 10
pabote
CaMocrosTensHoe
U3y4YeHHE
y4eOHO
JATEPATYPhI .
PaTyPbI, YceTHbli onpoc 1o
4.5 TlporpaMMupoBaHue Ha MOATOTOBKA K .
nabopaTtopHoi MK-2.1, TIK-
VBS. O630p CTpYKTYpbI 11a00paTOPHBIM
. pabote Ne§ 2.2,1IK-2.3
o6nexToB WINCC. 3AHATHAM,
«Cxpuntel VBS»
BBINOJIHEHNE
HUHUBUAYaIbHOT
0 3aJaHus 10
pabote
CamocTosaTenbHoe
U3y4YCHHE
y4eOHO
JIATEpaTyphl, VYcTHBII onpoc 1o
. MOATOTOBKA K nabopaTopHON
4.6 Cucrema cooOUIeHU 1 na%i (;TO HEIM a%%moﬁog MK-2.1, TIK-
pesor B SCADA WinCC parop p N 2.2, TIK-2.3
3aHATHAM, «Tpesoru B
BBINOJIHCHHE WINCC»
HUHIUBUAYaAIBHOT
0 3aJaHus 10
pabore
CamocTosTenbHOe
- HU3y4YeHUE YcTHBII onpoc 1o
4.7 Pabora WInCC c 6azamu }?6}1051 nabo aTopHoﬁ
naHHbIX/ JlocTym K TaHHBIM HH};: ATVDBL a6(I))Te J\I;) 10 IK-2.1, TIK-
WinCC uepe3 paznudHbie PaTyPbI, P N 2.2,TIK-2.3
. MOATOTOBKA K «DopmupoBaHne
uHTEphEHCHL. ;
naboparopueiM | otyeroB B WINnCC»

3aHATHAM,




BBIIIOJITHCHUEC

WHUBUAYAIHHOT
0 3a7aHus 10
pabore
CamocrosTenpHOe
u3ydyeHue
yueOHOI
JIUTEpaTypBsl, VYceTHBIH onpoc 1o
4.8 Koment-cepepuas 110, F(I))TOIZII()a K nmabo aTOpHOﬁ
apxutektypa B WinCC. A paTop IK-2.1, TTK-
2 4 2 nabopaTopHBIM pabote Nel 1
CuCTeMBI ¢ pe3epBHBIM 2.2,TIK-2.3
cepepon WIinCC 3aHATHUSM, «[lepenaya qaHHBIX
p BBITIOJTHEHUE B Trace Mode»
WHIUBUAYAIBHOT
0 33j1aHus TI0
pabote
CamocrosTenpHOe
u3y4eHue
yueOHOI .
JTepaTyph VYceTHbIH ompoc 1Mo
4.9 OcobenHocTH o romBKaI’( nabopaTopHO
MPOTrPaMMHUPOBAHUS . pabote Nel2 IK-2.1, IIK-
. 1 2 2 1abopaTopHBIM
rpaduueckux naHenei «Iporpammuposan | 2.2, I[IK-2.3
- . . 3aHATHSM,
Siemens 8 WIinCC Flexible ust rpauuecKux
BBITIOJTHEHNE M
naHenei»
HHIUBUAYAIHHOT
0 3a1aHus 110
pabore
HWroro no pazgeny 17 44 18
HWroro 3a cemectp 30 60 50,5 9K3aMeH
Htoro no aucuuivHe 30 60 50,5 9K3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jnis peanu3anuu npeaycMOTPEHHBIX BUJIOB yueOHOM paboThI B KauecTBe
00pa3oBaTeNbHBIX TEXHOJIOTHH B MPETOaBaHUH TUCIUIUIMHBI «ATIIIAPaTHOE U MPOrPaMMHOE
o0ecreyeHrne OTKPBITHIX HHTETPHUPOBAHHBIX CUCTEM) HCIIOJIb3YIOTCS:

Tpaauunonnsie 00pa3oBaTeNbHbIE TEXHOIOTMH — HH(OPMAIIMOHHAS JTEKIIHS
(BBOJHYIO JIEKILIMIO, TJI€ TACT MIEPBOE MPEICTABICHHE O MTPEIMETE U 3HAKOMCTBO CTYACHTOB C
Ha3HAYEHUEM U 33Ja4aMHM Kypca); JCKIIMH — KOHCYJIbTALlUH, U3JI0’KEHHE HOBOTO MaTepuaa
COIIPOBO’KAAETCS IIOCTAHOBKOM BOIPOCOB M JUCKYCCHEH B IOUCKAaX OTBETOB HA ATU
BOIPOCHI; TabopaTOpHbIE pabOTHI.

TexHonornu NpodIeMHOr0 00ydeHUs — IPOOIEMHBIE JIEKIIUU SBISIETCS Pe3yIbTaTOM
YCBOCHHSI MTOJTyYCHHOH MH(OPMAIH OCPEICTBOM ITOCTAHOBKY MPOOIEMHOT0 BOIPOCa U
MOMCKA MYTEH ero peleHus; J1adopaTopHbie pabOThI C UCIIOIB30BAaHHEM IIPOOIEMHOTO
o0y4eHne, KOTOPOE 3aKII0YAETCs] B CTUMYJIMPOBAHUU CTYIEHTOB K CAMOCTOSTEIIbHOM
«100bI4ey» 3HAHWH, HEOOXOIUMBIX IS PEIICHUS KOHKPETHOM MPOOIEMBI.

NudopmannoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbBIC TEXHOIOTUH — B X0/1€
NPOBECHNUS JICKIIMOHHBIX 3aHATHIA PETyCMaTPHBACTCS UCITIOJIB30BAHUE AIEKTPOHHOTO
JEMOHCTPAIIMOHHOTO MaTepuaia (JISKIUH-BU3yaTH3alliH), HCIOIb30BaHue MHTepHeT
PECypCoB U IPOMEKYTOUHBIX aTTECTALUI U POBEPKH OCTATOYHBIX 3HAHUH.

JIeKIMOHHBIN MaTepHal 3aKPEIUIIETCS B X0/1€ JADOpaTOpHBIX PabOT, HA KOTOPBIX
BBITIOJTHSFOTCS TPYIIIIOBBIE WIIM MHAMBUAYaJIbHBIE 3a[aHUs 110 IPOMICHHON TeMe.

JIaGopaTopHbIe 3aHTHS IPOBOJATCS B MHTEPAKTUBHON ()OPME C MCIIOIb30BaHHEM
CIIEIYIOLIMX METOJ0B HHTEPAKTUBHOTO O0YUCHHS:

aKTyaJM3alys 03HABATEIbHON IEATEIBHOCTH YUAIIUXCs ITyTeM MOOYKICHUS K
OCMBICIICHHIO JIOTUKH U TIOCIIEIOBATEIILHOCTH POBEACHUS HAYYHOTO UCCIIEIOBAHMS, K
BBIJICJICHUIO B HEM TJIaBHBIX U Han0oJIee CYIECTBEHHBIX ATAIIOB; IIPH 3TOM OIIPEIeISeTCs
KOHEUHasl 11eJ1b UCCIIEI0BAaHUs, a IIyTH €ro NpoBeleHus U (POpMBbI IPECTaBICHUS pe3ysbTara
o0yyaroImuiicsi BBIOMpaeT cawm;

OTCYTCTBHE ECTKO PEriIaMeHTHPOBAHHOTO TOPSI/IKA BBITOJIHEHHsI pabOTHI 1O
00paboTKe IKCIEPUMEHTAIBHBIX IaHHBIX, KOTJa CTYACHT ONEpUPYEeT BCIIOMOIaTeIbHOM
uHpopmManuel o crnocodax NOMCKa HEOOXOJMMBIX IPOTPAMMHBIX CPENICTB, (PYHKIIHIA,
IIPOTOKOJIOB Mepeiaun U 00pabOTKHU TaHHBIX, YTO BBIPAOATHIBAET CIIOCOOHOCTH K IMO3HAHMUIO;

IpY NOCTAaHOBKE M aHAJIN3€ PE3YIbTAaTOB UCCIEA0BAHUS I JOCTHIKEHHS
MOCTABJIEHHBIX Lieel 00yJaromuecs JODKHBI eflaTh CPaBHEHUS, COMIOCTABIIATh HOBBIE
(axThI, IPUEMBI NCTIOJIB30BaHHBIE IPYTUMH YYaCTHUKAMH TPYIIIbI, OOpamiarh BHUIMaHHE Ha
MIPUYMHBI, BBI3BIBAOLIME TO WM HHOE SIBJIEHUE U ObITh CHOCOOHBIMU MPOJIEMOHCTPUPOBATD
MH/IMBUYaIbHOCTh CBOETO MOJIX0/1a K PELICHHUIO 3a1a4H;

IpoBe/IeHUE 3aHATUH B (popMe MOMCKA MPUYHH JOMYIIEHHBIX OMNOOK MpH
IIPOBE/IEHUU UCCIIEIOBAHUS, IPUYMH HECOBMACHUS PE3YIbTAaTOB C MOJTYYEHHBIMU APYTUMHU
rpymnmnamMu o0ydJaronuxcs, mnoOyKaeHne K CTPEMIICHUIO HaXOAUTh M YCTPAHATh UyKUE U CBOU
OLIMOKH.

CamocrosTenbHas paboTa CTUMYJIHPYET CTYAEHTOB K CAMOCTOATENIBHOM MpopadoTke
B IIpOIIecCe BBHIIOJIHEHNS KOHTPOJIBHBIX PadoT, a TaKXkKe B MPoIecce MOATOTOBKU K YCTHOMY
OIPOCY, TECTUPOBAHUIO U UTOTOBOM aTTECTAIIHUH.

6 Y4eOHO-MeTOqMYECKOE 0OOecTIedeHHe CAMOCTOATEILHOM padoThl 00y4YaommXxcst

[IpencraBieHo B npuiiokeHuu 1.

7 OueHOYHbIE CPEACTBA LISl POBEICHUS IIPOMEKYTOYHOM ATTeCTAlUN
[TpencraBieHbl B IPUIOKEHUU 2.



8 YueOHO-MeTOAM4YeCKOe M HH(POPMALIMOHHOE 00eclieYeHHe U CHUILTNHBI

a) OcHoBHas JIMTepaTrypa:

1. Auapees C. M. AmnmapaTHble CpeJCTBa U IPOrPAMMHOE OOecrieueHue
npombliuieHHBIX KoHTposuiepoB SIMATIC S7 @ yaebnoe nocodue / C. M. Annpees, M. 1O.
Ps6uukos, E. C. Ps6uukosa ; C. M. Auapees, M. 0. Ps6uukos, E. C. Ps6unkosa ; MI'TY. -
Maruurtoropck : MI'TVY, 2017. - 231 c. : un., cxemsl, Tadin., rpad. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1992. - ISBN 978-5-9967-0940-3. -
Tekcr : HenmocpeICTBEHHBIMN.

2. Pga6uukoB M. O. [IporpaMMupoBanre MUKPOIIPOLIECCOPHBIX KOHTPOJIEPOB Ha
A3BIKAaX BBICOKOTO YpOBHS : yueObHoe nocodue / M. FO. Psounkos, E. C. PsbuukoBa ; MI'TVY.

- Maruuroropck : MI'TVY, 2017. - 1 anektpon. ont. nuck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20831. - TekcT : 37CKTPOHHBIA.

3. Mumos, O. B. IlporpamMmmupyembie KOHTPOJUJIEPHl B CHUCTEMAax MPOMBIILICHHON
aBTomatm3anuu: yuyebnuk / O.B. [umoB. — Mocksa : UHOPA-M, 2024. — 365 c. + [om.
Mmarepuaibl [DnekTpoHHbIi pecypc]. — (Beiciiee oopasoBanue). — DOI 10.12737/17505. -
ISBN 978-5-16-019101-0. - Tekcr : anexTponHsIii. - URL:
https://znanium.ru/catalog/product/2086790 (nara oopamenus: 04.04.2025). — Pexxum gocTyma:
IO TTOJIITHCKE.

0) lonoJiHUTeILHAS JIUTEpPaTypa:

4. bekkep, B. @. Texuuueckue cpencrsa aBromaruszanuu. atepdelicubie ycrpolicTBa 1
MHUKPOTMPOIIECCOPHBIE cpesicTBa : yueOHoe ocodue / B. @. bekkep. - 2-e u3z. - Mocksa : PUOP :
NHOPA-M, 2020. - 152 c. - (BO: bakamaBpuar). - ISBN 978-5-369-01198-0. - Tekcr :
anekTponHeii. - URL: https://znanium.ru/catalog/product/1062242 (mata oOpamieHus:
04.04.2025)

5. TapannukoB 0.B Jluckpernas maremaruka. 3aJavyHuK : ydeOHoe mocobue s
By30B / 0. B. TapanaukoB. — Mocksa : UzmarensctBo Opaiit, 2023. — 385 c. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-01180-7. — Texkct : anexrponHsi // OOpa3oBarenbHas
wiargpopma HOpaiir [caiit]. — URL:https://urait.ru/bcode/511496  (mata oOpareHus:
04.04.2025).

6. Ps6unkos M. 1O. [IporpammupoBaHue CUCTEMBI TUCTIETYEPCKOTO YIIPABICHUS :
yuebnoe nocodue / M. 1O. Ps6uukos, E. C. Ps6uukoa ; MI'TY. - Marautoropck : MI'TY,
2016. - 1 snextpoH. ont. quck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1528. - TekcT : 371eKTPOHHBIIA.

B) MeToauuyecKkue yKazaHus:

6. Ps6uukos M. 1O. [IporpammupoBaHue CUCTEMBI TUCTIETYEPCKOTO YIIPABICHUS :
yuebHoe ocobue / M. 0. Ps6uukos, E. C. Ps6unkoBa ; MI'TY. - Marautoropck : MI'TYV,
2016. - 1 snextpon. onrt. quck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1528. - TekcT : 371eKTpOHHBIA.

7. AunpeeB C. M. Paszpabotka ympasistonux nporpamm B TIA PORTAL :
npaktukyM / C. M. Anzpees ; C. M. Auapees ; MI'TY. - Marautoropck : MI'TVY, 2018. - 1
anektpoH. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2067. - TekcT : 371€KTpOHHBIH.

8. Amnpapees C. M. IIporpaMmupoBaHre MUKPOIIPOLIECCOPHBIX KOHTPOJLIIEPOB
SIMATIK S7 300/400. JTabopaTopHblii mpakTHKYM : yueOHOoe nocobue / C. M. Anzpees, M.
1O. Ps6unxkos, T. I'. CyxoHocoBa ; MI'TVY. - Maruutoropck : MI'TY, 2016. - 1 a5ekTpoH.
omr. muck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1452. - TekcT : 371€KTPOHHBIH.



https://host.megaprolib.net/MP0109/Download/MObject/1992
https://host.megaprolib.net/MP0109/Download/MObject/20831
https://znanium.ru/catalog/product/2086790
https://znanium.ru/catalog/product/1062242
https://urait.ru/bcode/511496
https://host.megaprolib.net/MP0109/Download/MObject/1528
https://host.megaprolib.net/MP0109/Download/MObject/1528
https://host.megaprolib.net/MP0109/Download/MObject/2067
https://host.megaprolib.net/MP0109/Download/MObject/1452

r) [IporpammHuoe obecneuenue u UHTepHeT-pecypceb:

IIporpammHoe obecnevyenune

HanmeHnoBanue .
o Ne norosopa Cpoxk nelicTBUS TULIEH3UH

CBOOOTHO

CoDeSys pacnpoctpansiemoe [10 Oeccpotno

MS Office 2003 | 135 o1 17.09.2007 Geccpouro

Professional

Bpay3zep Mozilla CBOOOJTHO

Firefox pacmpoctpansemoe 110 Oeccpotno

7Zip cBo6oAHO 0eccpodHo

pacmpoctpansiemoe [10

IIpodeccnonanbubie 6a3bl JAHHBIX U UH

OPpMAallUOHHBIC CIIPABOYHLIC CHCTEMbI

Hazpanue kypca

CchUIKa

DOnexTpoHHBIE pecypchl Oubmuoreku MITY wum.
..

https://host.megaprolib.net/MP0109/Web

Hocosa
Hannonanwsnas nndopmanuonno-ananmuruyueckas | URL:
cucrema — Poccmiickuii  muaekc HayuHoro | https://elibrary.ru/project risc.asp

DnekTpoHHas 0a3a mepuoAMvecKux m3gaHuii East
View
Information Services, OOO «1IBUC»

https://dlib.eastview.com/

CDez[epaJILHoe ToCydJapCTBEHHOC 6IOI[)KCTHOC
YUYPCIKIACHUC ((CDeIlepaJ'IBHHﬁ HHCTHUTYT

URL: http://www..fips.ru/

Poccuiickas ~ I'ocymapcTBeHHass — OMOIHMOTEKa.
Karanorn

https://www.rsl.ru/ru/4readers/catalogues/

MexnyHaponHas pedepatuBHas u

HIOJTHOTEKCTOBAS https://www.nature.com/siteindex
cmpaBouHas 0a3a JAaHHBIX HAYYHBIX M3IaHHUI

Wndopmannonnas cucrema - HopmarusHble

IIPaBOBbIE

AKTbI, OPIraHU3alIUOHHO-PACTIOPAAUTCIIBHBIC
AOKYMCHTBI, HOPMATHBHBIC U MECTOAUYCCKUC
HAOKYMCHTBI u MNOoATOTOBJICHHBIC IMPOCKTHI
JOKYMCHTOB

https://fstec.ru/tekhnicheskaya-zashchita-inf

ormatsii/dokumenty-tzi?ysclid=lujknksfy7247

57053

Nudopmannonnas cucrema - bank JaHHBIX yrpo3
6e3omacHoctu uHpopmannu PCTIK Poccun

https://bdu.fstec.ru/?ysclid=lujkqy7cnw63050

8962



https://host.megaprolib.net/M
https://elibrary.ru/project_risc
https://dlib.eastview.com/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers
https://www.nature.com/sitein
https://fstec.ru/tekhnicheskaya
https://bdu.fstec.ru/

9 MaTepuajbHO-TeXHHYeCKOe o0ecneyeHue JUCHUILIMHBI (MOTyJIs1)

MartepuanbHO-TEXHUUECKOE 00ECTIEUEHNE TUCLUIUIMHBI BKIIOYAET:

Y4eOHble ayIUTOPUH AJIsi IPOBEACHUS 3aHATHI JIEKIIMOHHOTO TUIIA
(MynbTuMenuitHbIE CPEICTBA XPAaHEHHUS], Iepeladll U MpeacTaBiaeHus nHpopmanun) (aya.
437)

VYueOHast ayTuTOpus AJIsl IPOBEICHUS MPAKTUYECKUX 3aHITHIA: KOMITBIOTEPHBIN KJ1acc
(TTepconanbubie kKoMmmbioTephI ¢ akeToM MS Office, Berxomom B IHTEpHET 1 € IOCTYIIOM B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTebHYIO Cpely YHUBEpcUTeTa) (aya. 448)

[TomemeHust st caMOCTOSITENLHOM paboThl ooydaromuxcs (IlepconanpHbie
komIbloTepsl ¢ makerom MS Office, Beixomom B IHTEpHET U ¢ IOCTYIIOM B 3JICKTPOHHYIO
nH(OPMAIMOHHO-00pa30BaTENBLHYIO Cpey YHUBEpCUTETA) (aya. 448)

Y4eOHble ayAUTOPUH [T TPYIIIOBBIX U MHIUBUAYATbHBIX KOHCYIBTAIIUH, TEKYIIETO
KOHTPOJISI U TPOMEXYTOUHBIX KOHCyIbTauui ([{ocka, MyJIbTUMEUITHBINA IPOEKTOP, IKPaAH)
(ayn. 448)

[Tomemenue s XpaHSHHSI U TPOYUIAKTUISCKOTO 00CTYKUBAHUS y4EOHOTO
obopynoBanus (Cremtaxu sl XpaHEHUs] y4eOHO-MEeTOANYECKHA JOKYMEeHTaIn) (ayn. 445)

Y4eOHast ayTUuTOpHS IS IPOBEICHUS MMPAKTHUECKUX 3aHATHH 1 JTa00OPaTOPHBIX
pabot: 1abopaTtopus aBTOMaTH3AIMK TEXHOJIOTHYECKUX MPOIIECCOB U POU3BOJICTB (
nabopatopusblil crenn «IIpoMeinuienHsle natanku Temneparypsi», [IAT-CK +
KOMIIBIOTEp ¢ IpenycTanoBiaeHHbIM [10 oT nzroroBuTens; 1a00paToOpHbIi CTEH
«IIpombriennsie gatunku aasienus», [1J1J1-CK + kommbroTep ¢ npeaycranoBieHHbIM [10
OT M3TOTOBUTEIIS; POrpaMMUpyeMbIit lormyeckuii kouTposuiep ITJIK-Siemens S7-300 +
HOYTOYK ¢ ipenycTaHoBieHHBIM [10 oT m3roroBuTterns; 1adbopaTopHbiid cTeHa «OCHOBBI
aBToMatuku», OA-MP; nporpaMmupyemsblil IOTHYECKUN KOHTPOJLIEP € paclpeieIeHHON
nepudepueii Simatic S7-400) (ayx. 450)



IMPUJIOKEHUE 1

YueOHO-MeTOANYECKOE 0O0ecTIeYeHre CAMOCTOSITEILHOI padoThl 00y4aromuxcst

[lo pucrumiuHe «AmNmapaTHOE W TNPOrpaMMHOE OOECHeueHHe OTKPBITBIX HHTETPUPOBAHHBIX
CUCTEM» MPEIyCMOTPEHA ayIUTOPHAS U BHEAYAUTOPHAsI CAMOCTOsATEIbHAsi paboTa 00y4YaroXCs.

AymuTopHas caMOCTOsITeNIbHAas paboTa CTYACHTOB MpPEIIoJiaracT BBIIOJHEHHE W 3aIlUTY
1abopaTopHbIX paboT, pelieHrne NHANBUIYaTIbHBIX 3a/1au.

Ilepeyennb
J1a00pATOPHBIX padoT

Bomnpocs! k 3amure

1. Crpykrypa npoekra
Tia Portal

1. Kakue ypoBHHM BKIItOUaeT B ce0sl COBpeMEHHasi HHTErpUPOBAaHHAs CHCTEMaA
YIPaBJICHUS TPOLeccoM?

2. Kakue 371eMeHTBI COJCPKUT YPOBEHD YIIpaBICHUS?

3. Kakue GpyHKIMH BBITIOTHSAET YPOBEHB YIIPABICHHUS?

4. C nomoupl0 Kakux CpelICTB MPOUCXOIUT MHPOPMAIMOHHOE OOBEAMHEHNE
AJIEMEHTOB YPOBHS YIIPABJICHUS?

5. VI3 KakuX OCHOBHBIX JIEMEHTOB COCTOUT TUIIOBOM KOHTYP PETYIUPOBAHUS?
6. Kakue pyHkumu BEIIOTHSET 1moieBor ypoBeHb ACY?

7. Kakue OCHOBHBIE THIIBI MOJYyJE€H  HCHONB3YIOTCS B
IpOrpaMMHUPyEeMOro KOHTposuiepa?

8. IlepeunicnuTte QyHKIMH CUTHAIBHBIX MOIYJIEH

9. Kakue Turibl CUTHAJIBHBIX MOJTyJiel BXoAsT B cemeiictBo SIMATIC?
10. Kak mpoucxoauT KOJUPOBAHUE XaPAKTEPUCTUK CUTHAILHOTO MOAYJISI B €70
00o3HaueHun?

11. Kakoe HazHaueHue QyHKIIMOHATBHBIX MOTYyJICH?

COCTaBcC

2. I'panueckue
CpeacTBa
SCADA-cucremsl
WINCC

1. Kinaccugunmpyiire tumst TaroB WinCC.

2. PackpoiiTe noHsATHE TUHAMU3AIUU

3. CriocoOslI pa3jielieHus YKpaHa CUCTEMbI BU3YyaTH3aIiH.
4. Kakue criocoObl JUHAMU3AUKN TPU HEOOXOJUMOCTH N300pa3UTh MOCTENEHHOX
JBUXKEHHE 00beKTa Bbl MoXkeTe npeanoxkuTh?

5. Kakue ciocoOs! HaBuranuu B npuioxennn WinCC Bei 3Haete?
6. KakoBo Ha3zHaueHue mactepa auHamuku - Dynamic Wizard?

7. KakoBa mocieoBaTeIbHOCTh OCHOBHBIX IIaroB HMpU CO3JaHUU TPOEKTA 1}
WinCC?

8. TpeboBanus k okHam HMI, nHpOpMaTUBHOCTH 110 YPOBHSM arperara.

9. Kakoit cioco6 aunamu3zaruu B WIiNCC tpeOyeT npu BBIMOTHEHUH MUHUMYM
pecypcoB mporieccopa’?

3. Opraau3zanus
B3aMMO/ICHCTBHS
YPOBHEU
WHTETPUPOBAHHOM
cucremsl B Tia Portal

1. Ykaxxute 0COOEHHOCTH aJipecallid aHaJIOrOBBIX M JUCKPETHBIX BXOIHBIX
BBIXOOHBIX curdanos [TJIK.

2. IlocnenoBaTenbHOCTh CO37aHMs KOH(GUTrypauuu annapaTHeix cpencts [1IJIK
C yAaJeHHo nepudepuen.

3. Ilepeuncinre ocHoBHBIE Moy H [IJIK 1 ykaxkute nx Ha3HaueHue.

4. ®opmupoBaHue
JIOTUYECKOU
MPOTpaMMBbI

yrnpasienus B TIA

PORTAL

1. Kakoii sI3bIK NporpaMMHUpOBaHUS MOKeT ucnonb3oBarbess B WINCC mpy
CO3JIaHUH CUCTEMEI MEHIO?

2. JlaTb CpaBHMUTEIBHBIM aHaAIN3
nporpammupoBanus Ha C u VBS.

3. Jlns gero npeanaznauena cucrema WinCC ODK?

4. Ha3nauenue rio0anbHBIX CKPUNITOB, YCIOBUS MX BBHITIOJTHEHHS

ucronezyembix B WINCC  cpen

5. N3yuenune komMaH
SI3BIKOB
MIPOTPaMMHUPOBAHUS

CFC u GRAPH

1. Haznauenwue 61okoB R_TRIG, F_TRIG?

2. MOXHO JI1 HaCTpauBaTh YHCIIO BXOIOB OJIOKOB JTUCKpeTHOM Tornku Ha CFC?
3. Ilepeuncnure Tunsl curnainos B CFC.

4. Kakue 6510kH peanu3yroT GyHKIMA KaTymiek ¢ namsteio Ha CFC?

5. @yHKIMH PeIaKTOpa OYePETHOCTH BhI30Ba OJIOKOB

6. Kak BBITIOJIHUTH ONITUMHU3AIUIO OYEPETHOCTH HCTIOTHEHUS 0JI0KOB?




Ilepeyennb
JIa00pATOPHBIX padoT

Bomnpocs! k 3amure

7. Cnoco6s1 MoHuTOpHHTA TIporiecca B cpene CFC

8. Haznauenue 610k0B nepexmouenust SEL u MUX

9. Kak peanusoBarh omepanuu HHTErpupoBaHus U auddepeHpoBanus B
cpene CFC?

10. TIlepeuucnaure O10KH,
yIpaBJIeHUs.

11. Kak yuyuTbiBaeTcsi THN JAHHBIX NPU BBIOOpPE KATATOKHBIX OJIOKOB ISt
00pabOTKM YHCIIOBBIX OTEpaIiuii?

12. Ilepeuucnutre OCHOBHBIE CTPYKTYpHI
yIIpaBJICHUS

13. Buzpl u HazHauenue 6okupoBok Interlock u Supervision

14. ®yHKUIMK MEHIO YIIPaBJIEHUS CEKBEHCOPOM

15. TlepeuncnuTe MHCTPYKIIMH TANIOB U Pa3esioB IEPMAaHEHTHOIO KOJa
16. C xakuM# COOBITHSIMU MOXXHO KOMOMHHPOBATh HHCTPYKIIMH TANOB?

HeoOxoaumble i peanusarnuu  [1M-3akona

ImporpamMm I10CJI€A0BATECIIBHOI'O

6. [TocTpoeHue
uHTEpPEICcOB B

SCADA Trace Mode

1. ITpunuun pa6otsl Mmonutopa. Kanan TRACE MODE 6
2. Knaccudukanus komnonenTtoB TRACE MODE

3. ApXxuBHpOBaHHE KaHAJIOB y3Jia

4. ApXxuBHpOBaHHE KaHAJIOB IIPOEKTa

5. OT4er TpeBoOr U reHepanus coooIeHui

6. Kimaccudukarnms cioes

7. Knaccuduxkanus y3noB

7. Cxpuntet WIinCC

1. Kakoii s3bIK NpoOrpaMMHUpOBaHUs MOKeT ucrnonb3oBarbess B WINCC mpy
CO3IaHUU CUCTEMBI MEHIO?

2. JlaTb CpaBHMUTEJBHBIM aHaNIU3
nporpammupoBanus Ha C u VBS.

3. Jlst uero npeanasnadeHa cuctema WinCC ODK?

4. Ha3nauenue riao0anbHBIX CKPUIITOB, YCIOBUS UX BBHITIOTHEHUS

ucnonszyembix B WINCC  cpen

8. Cxpuniter VBS

1. Kak 3amyctuth Mactep ckpuntos VBS WINCC?

2. Kakas ctpykrypa ckpumnra?

3. Br13oB npouenyp u ¢pyukuumii B VBS

4. Kakuie BO3MOXXHOCTH OTJIJIKH CKpUIITOB WINCC cymectByioT B TIA PORTAL
?

5. Co3nanue nepeMeHHbIx B VBS

6. O0bexTHas moziens VBS

9. Tpesoru B WINCC

1. ITepeuncnute ciocoObl ”HPOPMHUPOBAHUS OIIEpaTOPa O TPEBOTE, JOCTYITHBIE
B WInCC

2. B uem oTiiume Status tag u Message tag npu Hactpoiiku Tpesoru B WinCC?
3. Touemy pazpadorunk WIinCC nenaer oCHOBHOI yrop Ha pabOTy Ha ypOBHE
SCADA ¢ aMCKpeTHBIMH TPEeBOTaMu?

4. Yto o003HaUYaeT TEPMUH «KBUTUPOBAHUEN?

5. Ha3naueHue cucTeMbl COOOLIEHUN U TPEBOT

10. ®opmupoBanue
otueros B WInCC

1. Kakue Bujpt otyetoB popmupyrotces WinCC?
2. I'paduueckuii nuzaitnep orueros. [lopsok ucmnonb3oBaHus
3. lllabmonsr oTueToB. Hactpoiika mabmoHa

11. [lepenaya naHHBIX B

1. Yto Takoe «coenuuenue» B Trace Mode ?
2. CpejicTBa CeTEBOM MOIEPIKKHI

Trace Mode 3. AnmaparHasi peanu3anus CBsI3u C yCTPOHCTBAaMM BBO/Ia-BbIBOJA
4. Ucnonb3oBanue TexHonoruu Active X
12. 1. Ilepeuncnutre ocHoBHbie oTiauuust B ¢yHKusx WIiNCC mms PC u
[TporpammupoBanusi | rpaguuecKuX NaHese.
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Ilepeyennb Bomnpocs! k 3amure
JIa00pATOPHBIX padoT

rpadudeckux nmaHene | 2. Kakumu mHTEpdeiicaMu OOBIYHO OCHAIEHBI COBPEMEHHBIE Tpaduveckue
naxesnu?
4. Kak ocymecTBisieTcsi HAacTpoWKa mapaMeTpoB TpadUuecKuX MaHEeIeH

pa3IMYHbIX TPOU3BOAUTENEH?

HpI/IMepLI BapuaHTOB 3aJaHUH HA CaMOCTOATECJILHYIO pa60Ty

3ananue Nel: «Pa3padorka HMI nas ynpaBienusi JiuHueill KOHBelepa»

Pazpaborare rpaduueckuii uHTEp]Ec aBTOMAaTH3UPOBAHHOTO pabOYero MecTa orepaTropa
yopaBjeHUs JIMHUEH KoHBelepa. Paspaborate Momens paboTel kKoHBeiepa. CTpyKTypHas cxema
YIAKOBOYHOM JIMHUM U300pakeHa Ha puc.43.

Pabota yrakoBouHO# JIMHUHM KOHBEHepa.

1. Bcs paboTa KOHBeiiepa HAUMHACTCS TOJIBKO IMOCIE HaxaTusi Ha KHONKY «[lyck».
[Ipu HaxaTuu Ha KHONIKY «CTOI» BCE MEXAHU3MbI KOHBEHEpa OCTAHABIMBAIOTCS.

2. Ilpm poctmwxeHwwm wu3nenus jgarduka wsaenws «/AW» JeHTta KoHBeiepa
OCTaHaBJIMBaETCs. BKiltoyaeTcs crajakuBaTellb, KOTOPbIA IPOU3BOAUT 3arpy3Ky U3IENHS B
Tapy M TOCJIE€ 3TOr0 BO3BpAILlaeTCsl Ha3zad. XOJ CTaJKHBATENIs OrPAHUYEH KOHLIEBBIMU
BBIKJTIOUATENAMU: «cTomn Briepen — CB» u «cton Hazam — CH».

3. Tlocne Bo3BpamieHHs CTAJIKUBATENI B MCXOIHOE COCTOSIHHE paboTa KOHBeWepa
MPOAO0JIKAETCS.

Q KH. «Myck» MyneT

oneparopa
Q KH. «CTton»

YnakoBoYHas
Tapa

751_, > CrankusaTenb L
— «Bnepeg»
a «Hasan»
MNpusoa

KOHBenepa

«M» Mpuson

CTankuearensa

Puc.1.  CrpykrypHas cxema yrmakoBOYHOM JIMHUHU KOHBEKepa

3aganume Ne2: Paspaborarh 4YeJIOBEeKO-MAIUMHHBIA HHTep(eiic ¢ AUHAMHYECKUMH
3JIeMEHTAMM JIsl ypaBJieHust TudTom.

Hcnonp3ys s3pik mporpamMupoBanus VBS pazpaborarte TuHaAMHYECKHA YeITOBEKOMAITHHHBIN
uHTepdeiic yrnpapneHus TUPTOM.

1. BwbI130B qudTa HA TAK.
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OTKpBITHE U 3aKPBITHE ABEPEH.
[lepemerienue nudTa Ha 3aJaHHBIN 3TAXK.
BxuttoueHue 1 BBIKIIIOUYEHHUE CBETa B KaOMHE, MOJICBETKY KHOIOK BbI30Ba U 3a/laHUE Taxa.
Peanuzanunio HeOOXOIUMBIX 11ay3 MPH BHIMOJIHEHUH JEHCTBUN.

CamocrosaTenbHyt0 paboTy 10 pa3paboTKe MporpaMMbl yIpaBlieHUs JU(TOM pa3ieiauTh Ha TPU
9TaIa, 3a KaKJbI U3 KOTOPBIX CTYAEHT OTYUTHIBACTCS UHIUBUYAJIBHO.

arwN

Jrtan 1. YnpapineHue ABMKeHUEM KaOUHBI TU(Ta PU BHI30BE U MIPH MEPEMEILICHUN Ha 3aJaHHbII
ITaKX.

9ran 2. YHpaBHeHI/IC ABEPSAMHU U OCBCIICHHUEM KaOWHBI U IIOACBETKA KHOIIOK ITPU BBIIIOJTHCHHUHN
KOMaH IEPEMECIICHUSA KaOMHBLI.

Jran 3. ObecneyeHne HEOOXOANMBIX Tay3 MPU YIPABICHUU JIBEPbMU KaOWHBI, €€ OCBEIIEHUEM,
MIOJICBETKOM KHOIIOK U I0/1aueii KOMaHI.

3aganue 3.

Hcnone3ys B kadecTBe OOBEKTa MOJENb pPOOOTa-MaHUMYJSATOpA IO COPTUPOBKE H3ACIUM,
YIIPaBIIEMOTO MUKPOIPOIIECCOPHBIM KOHTPOJUIEPOM, CO3/1aTh CUCTEMY BU3yaiu3anuu. [loakimodenne K
yIpaBJISIOUIeH mporpamMme s Mojeu (pa3padaThiBaeTcs MPU BBHIOJHEHUH CAMOCTOSATEIHHONW PabOThI
«YnpasJjienue pod00TOM MAHUIYJIATOPOM») MOXKET OBITH BBIITOJIHEHO uepe3 cumyisitop PLCSIM, nubo
Hanpsmyto uyepe3 DDE. Haspanus nmapamerpos (DDE Item) nns cunThiBaHus NaHHBIX COOTBETCTBYIOT
CTOJNIOIY aipec TaOHIIbI 2.

Ha puc. npencrasien npuMep OpraHu3aliy BU3yaan3aum.

STOP RUN

QO

2@ ©

Puc. [Ipumep MHEMOCXEMBI BU3yaJIU3alluU paboThl poO0Ta-MaHUITYJIATOPA

3aganue Ne3: PazpaGorka cucTeMbl BU3yaIH3alliu KOHBeliepa

Onucanue NapaMeTpoB MoJe/ 1N KOHBeliepa

[IporpammHuas Mozienb KoHBeHepa npeacTasisier coboit DDE cepBep u obecrieunBaeT CUMYIISALNIO
mporiecca yIpaBJICHHS KOHTPOJIEPOM OO0BEKTOM-KOHBeliepoM. HeoOxomumMo oOecneunTh aaeKBaTHOE
npencrasienne B SCADA Tekylero coctosiHus KOHBeHepa ImyTeM aHainu3a HHPOPMaLMOHHOT0 oOMeHa
MEXTy 00BEKTOM M MHUKPOTIPOIIECCOPHBIM KOHTPOJUIEPOM M 00ECIEUNTh TIepeady CUTHAJIOB 33/1aHHOTO
YPOBHSI 3aIIOJTHEHUSI EMKOCTEH U pyqHOT0 yrpasieHus u3 Intouch B momens.

Jlist opraHu3aIiy CBsI3M HEOOXOIMMO HACTPOUTH TOUKY JOCTYIIA CO CIECTYIOIIUMHE ITapaMeTpaMu —
umst cepsepa (Server Name) Server, ums rpymnmsl mapametpoB (Topic Name) Taxoke Server.
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INPUJIOKEHUE 2

OHEHO‘IHLIB cpeacrea AJisi MIPpOBECACHUSA l'lpOMe)KyTO‘lHOi/i arreCcralumn

a) HnannpyeMble pe3yJdbTaThbl oﬁyqem/m U OICHOYHBIC CPEeACTBA NJIA IPOBECACHUSA HpOMe)KyTO'lHOﬁ aTrecramum.:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0yUeHHS

O1eHOYHEIE cpe€acTBa

IMIK-2 - CnocoGeH BBIOHPATh CHOCOOBI M CPEACTBA KOHTPOJS W PEryJMPOBaHUSl Jsl peaju3alUd CHCTEMbl ABTOMATH3MPOBAHHOIO H
aBTOMATH4Y€CKOr0 YNPABJECHUS TEXHOJOTHYEeCKHM IPOLECCOM TEPMUYECKOH M XHMHKO-TEPMHMYECKON 00paloTKH, a Tak:Ke OCYHIeCTBJIATH eé

peajim3anuio

MK-2.1

Omnpenensier crnocoObl KOHTPOIIS U
YIIPaBJICHUS MapaMeTpaMu
TEXHOJIOTUYECKOTo Iporiecca

Hepeqeﬂb TCOPETUICCKHUX BOIIPOCOB

1.

2.

Ha3znauenne u opranmzanus aucnetdepckoro ydera. [lpuHumm opranuzanuu
SCADA — cucremsl.

AmnmapatHO — MpPOrpaMMHBIE KOMIUIEKCHl YPOBHS AHCIETYECPU3AIMHN TIpoliecca
yopasieHus. CTpyKTypa amnmapaTHbIX CpPEJICTB, HCIOJIb3YEMOE IPOTPaMMHOE
o0ecrieueHue.

[TonsiTve M Ha3HAYEHUE CEPBEPOB MEpeAaun JAaHHBIX B allapaTHO — MPOrPAMMHBIX
komruiekcax. Ctpykrypa u pynkuuun DDE-cepsepa.

Opranu3zanusi CBSI3U C KOHTPOJJIEPOM MO KOMMYHHKAaIIUOHHOMY KaHaly CBSI3H.
ITopsimox HaCTPOWKM KaHaja.

[Tonsitne m naznauenue SCADA cuctemsl. [IpunHiun opranuzanuu U pa3padOTKu
MOJIb30BaTEILCKOTO UHTEpdeiica.

HpaKaneCKne BOIIPOCHI U 3alaHUSA

NGO~ WNE

[TosicauTe MpUHIIUT pabOTHI KOHTPOJIJIEPOB BHEIIHUX YCTPOHCTB.
N3noxure GyHKINUU JIEMEHTOB MUKPOIIPOLIECCOPHOM CUCTEMBI.
W3noxure Ha3HAUYeHUs UHTEP(ECcOB U MPOTOKOIOB HHTEP(PEICHOI CBS3M.
N3noxute nopsaok cozaanus npoekta B Tia Portal.
Wznoxure nopsaok padotel Moaynel cBa3u Y BK ¢ 00bexToM yrpaBieHus.
[Mosicaute mopsiiok pa3padbotku uHTepdeiica oneparopa B Trace Mode/

Kakue s3pIKa mporpaMMupoBanus mojepkuBaet Tia Portal?
[TosicHuTe OCHOBHBIE JIOTMYECKHE OIEpald  SA3BIKOB  TEXHOJIOTMYECKOTO
nporpamMmupoBanus. [IpuBenuTe npuMepsl.




CTpyKTypHBIii

AJIIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs O1eHOYHBIC CPECTBA
KOMTICTCHITHH
9. Kak copmuporars npoextr HMI B Tia Portal?
10. Tosicuute npuHNUIel AuHamu3auu B WIinCC
11. Kaxk 3amyctuts mactep ckpuntoB VBS WINCC?
12. Kakoii sS3bIK IpOrpaMMHUpOBaHKs MOKET ucmonb3oBathess B WINCC mpu coznanun
CHUCTEMBI MEHIO?
[1K-2.2 OcymectBusier  BbiOOp  TexHudeckux U | [lepeyeHb TeOpeTHYECKUX BONPOCOB

MPOTPAMMHBIX CPEICTB U  peai3aluu

CHCTCMbI ABTOMATHU3HUPOBAHHOI'O
ABTOMATHYCCKOI'O YIIPAaBJICHUA

u

1. Kakue 010k1 peanusyroT GyHKLIUH KaTylek ¢ maMsateio Ha CFC?

2. Kak oprann3oBaTh KOHTPOJIb IIEPHOAMIHOCTH UCTIOTHEHUs iporpamMmMbl Ha CFC?

3. Ilepeuncnure Tunsl curnaios B CFC

4. Kakue anropuTMBbI yIIpaBIIeHHs BXOIST B cOCTaB oubmmotek Step 77

5. U3noxwure nopsaok koHpurypuposanus uacrpymentapus WIinCC st BeIBoJa TaHHBIX
Ha 9KpaHbl C UCIIOIH30BaHNEM IPahUKOB

6. Kakue uncrpymentst WinCC mpenHazHa4yeHbl Uil OpraHU3aliyd paboThI omeparopa ¢
CUCTEMOM COOOIIEHUI U TpeBOr?

7. IlepeunciuTe ciOcOOBI TMHAMU3AIMU H300pakeHns: Ha MEHemocxemax WInCC

8. Kakue BO3MOKHOCTH OTJIQJIKK CKPUNITOB WINCC cymectBytoT B TIA PORTAL ?

9. Yrto takoe «coenrueHue» B Trace Mode ?

10. Ha3znaueHnwue riio0aibHBIX CKPUIITOB, YCIOBHUS MX BBITOJHEHUS

11. Knaccuguxkarus komnonentoB TRACE MODE

HpaKaneCKne BOIIPOCHI U 3alaHUSA

1. [Tosicante mpuHIMT padboTel MoHUTOpPA KaHata TRACE MODE

2. Kax 3anmyctuts Mactep ckpuntoB VBS WINCC?

3. Ilepeuncnute crmocoOb HHGOPMUPOBAHHS orieparopa o Tpesore, goctymnusie B WIinCC
4. IloscHuTe MpUHIUN cO3AaHus IepeMeHHBIX B VBS
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CTpyKTypHBIii

AJIIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs O1eHOYHBIC CPECTBA
KOMTICTCHITHH
5. losicauTe puHIUT 00BEKTHOU Moaenu VBS
6. ITepeunciute ocHoBHbIe oTHuus B pyakiusx WIinCC mis PC u rpaduyeckux manenei
7. B uem omiimume Status tag u Message tag npu Hactpoiiku Tpesoru B WinCC?
8. Maiite cpaBHUTEIBHBIN aHaTN3 Kcmob3yeMbix B WINCC cpen nporpammupoBanust Ha C u
VBS.
[1K-2.3 Bomonuser paspaborky ooOueit cxewmsl | [IepeyeHb TeopeTHYECKHX BOIMPOCOB

CHUCTCMbI ABTOMATHU3UPOBAHHOI'O n
ABTOMAaTU4YCCKOI'O yYHpaBJICHUA
TCXHOJIOI'MYCCKUM IIpoueccomMm n

IMOATOTOBKY TEXHUYESCKOM JOKYMCHTAallUU

1. VYpouu ynpaenenuss ACY TII. ®Dynkuuu kaxaoro ypoBHs. I[lpuHnumber —
WCIIOJIb30BAHMS alllapaTHO — MPOTrPaMMHBIX KOMIUIEKCOB JUIA IOCTPOEHUS
MHOT'OYPOBHEBBIX CUCTEM.

2. AmnmapaTHO — MPOrpaMMHBIC KOMILJIEKCHI YPOBHS YIIPABJICHHS TEXHOJIOTHYCCKHM

MIPOLIECCOM. OCHOBHBIE (DYHKIIMU U €r0 CTPYKTYpa.

3ajaun OMEpaTUBHOTO YNPABIEHUS, KpaTKas XapaKTePUCTUKA KaXK0M 3a/1a4u.

KanennapHoe riaHupoBaHue, anmapaTHo — IPorpaMMHOe oOecriedeHne 3a/1aum.

3ajaun JIOTUCTUKH, amnnapatHO — MPOrpaMMHBIE KOMIUIEKChl aBTOMATH3alUU

CKJIaIOB.

6. AmnmapaTHO— TpPOrpaMMHBIE KOMIUIEKCHI yueTa COCTOSHUS OOOpYAOBaHUS,
TUTAHUPOBAHKUE 3arpy3Kd OOOpyMOBaHUS IS JUCKPETHBIX TmporeccoB B MES
CHCTEMaX.

ok~ w

IIpakT4yeckne BONPOCHI M 32 JaHUA

7. Ha ©0aze cencopnoii manenu omepatropa OMRON NT21 peanusyiite
MIPEJICTABICHHYIO aHUMAITUIO TI0 HAXKaTHIO Ha KHOMIKY “Start”:

o O @

8. B SCADA WIiInCC peanmu3oBaTh aHHMAaIUIO TEPCKIIOUEHHUS COCTOSIHUH JBYX
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CTpyKTypHBIii
3JIEMEHT [Tnanupyemble pe3yiabTaThl O0yYeHHS OrneHouHbIE Cpe/icTBa
KOMITETCHIIUH

KJIaIIaHOB:

OMIOFF |- o sl 0} ‘ QOFF |

9. B cpeae WINCC co3paiiTe B Ki1acce TpeBOT ErrOr HOBBIM THII TPEBOT ¢ UMEHEM II0
CBOEMY YCMOTpeHHI0. HacTpoiiTe 11BeToByt0 raMmy AJisi COOOIICHHI CO31aHHOTO
HOBOTO THIIA TPEBOT.

10. B cpene WINCC cosnaiite monb3oBatenbckuii apxuB «Operatorsy u 3amoiHuTe ero
JTAHHBIMH COTJIACHO 33JJaHHIO:

B User Archive Editor -

Project  Edit  View Runtime Data Help
| K?
] Dﬂ Archives Mane Alias | Type | Length
[ cperatars Ol opcity String 10
] opworks O ophame String 10
00 wiews [0 opkumber Mumber (integer)
[0 OptearBarn Murmber {integer)
£
s 1D | OpMame | DpYearB-:-ml OplCity | OpMumber
1 Mike 1/ Tagil 1
2 B lwan 8| Saratoy ]
3 7 lwan 8| Saratoy ]
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CTpyKTypHBIii
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa
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0) Ilopsiaoxk mnpoBedeHUs TPOMEKYTOYHOM AaTTeCTALMH, MOKA3aTeJd MW KPHUTEPHH
OLlCHUBAHMSL:

[IpomexyTouHasi arTecTalysi MO AUCHUIUIMHE «ATMMapaTHOe W MpOrpaMMHOE oOecredeHue
OTKPBITBIX HHTETPUPOBAHHBIX CHUCTEM)» BKIIIOYACT TEOPETUUYECKHUE BOIPOCHI, MO3BOJISIONIME OLIEHUTH
YPOBEHb YCBOEHHUS OOYy4YalOIIMMHUCS 3HAHWM, W NPAKTHYECKHE 3a/laHus, BBIBISIIONIME CTENCHb
c(OpPMUPOBAHHOCTH YMEHUH U BIAJCHHIA, TPOBOAUTCS B (hOpME IK3aMEHA.

DK3aMeH N0 JaHHOW TUCIUIUIMHE IPOBOAUTCA B YCTHOH (hopMe MO 3K3aMEHAI[MOHHBIM OujeTam,
KQXKJIbIN U3 KOTOPBIX BKIFOUAET 2 TEOPETHUECKUX BOMPOCA M OJTHO MPAKTUYECKOE 3aaHHE.

Iloxa3arenu u KPHUTCPHUHA OLICHUBAHUSA IK3aMEHA:

— Ha OLEHKY «OTJM4HO» (5 OamioB) — oOydaroumuics JIeMOHCTPUPYET BBICOKHI YpOBEHBb
c(OPMHPOBAHHOCTU KOMIIETEHIIM, BCECTOPOHHEE, CHUCTEMATHYECKOE€ M TJIyOOKOe 3HaHHE Y4eOHOTO
MaTepuaia, CBOOOJHO BBIMOJIHAET MPAKTUYECKUE 3a/1aHUs, CBOOOIHO ONEpUPYET 3HAHUSIMHU, YMEHUSIMH,
MPUMEHSET UX B CUTYalUsIX MOBBIIIICHHOM CII0KHOCTH.

— Ha OIEHKY «xopomo» (4 Oamna) — oOydaromuiics AEMOHCTPUPYET CpeIHHl ypOBEHBb
c()OPMUPOBAHHOCTH KOMIICTCHIIUH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOITYCKAIOTCS
HE3HAYUTENIbHBIC ONTMOKH, HETOYHOCTH, 3aTPYIHEHHS ITPH aHATUTHYECKUX ONEPALIUAX, IEPEHOCE 3HAHUM
¥ YMEHUI Ha HOBBIC, HECTaH/IAPTHBIC CUTYAIUH.

— Ha OIICHKY «YAOBJIETBOPUTENbHO» (3 06amna) — oOydaromuiics AeMOHCTPUPYET MOPOTrOBbI
ypOBEHBb CHOPMUPOBAHHOCTH KOMITETECHITUI: B X0I¢ KOHTPOJIBHBIX MEPOTIPUSATHH JOMYCKAIOTCS OLNTHOKH,
MPOSIBIISICTCS. OTCYTCTBHE OTICNIbHBIX 3HAHWM, YMEHHUIl, HAaBBIKOB, OOYYAIOIIMNCS HCIBITHIBACT
3HAUYMTEINIbHBIC 3aTPYIHEHUS MPU ONEPUPOBAHUU 3HAHUSIMHU U YMEHUSMU MPU HX MEPEHOCE HA HOBBIC
CUTYAaLH.

— Ha OIICHKY «HEeYJI0BJIETBOPHUTEJbHO» (2 Oaiia) — oOyJarouuics IeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTHUECKOro MarepHala, JOMYCKAeT CYHIECTBEHHBbIE OLIMOKH, HE MOXKET IO0Ka3aTh
WHTEJUICKTYaJIbHbIEC HABBIKU PEIICHUS IPOCTHIX 3a/1a4.

— Ha OLICHKY «HeY/I0BJIeTBOPUTEabHO» (1 Oann) — oOyJaromumiics He MOKET MOKa3aTh 3HAHMS Ha
YPOBHE BOCIPOU3BEICHUS U 00BsICHEHUS MHGOPMAIINH, HE MOKET TIOKa3aTh WHTEJUICKTyaJIbHbIE HaBBIKU
pEIIeHUs TPOCTHIX 3a/1a4.



