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Pa6oyas nmporpamma cocrasiena ua ocrose GIOC BO - OaxaaBpHaT 110 HANPaBICHHIO
nozarotoBku 27.03.04 Yrpasienue B TEXHHUECKHX CHCTEMAX (mpuxa3 MunoGprayku Poccun ot
31.07.2020 . Ne 871)

Paboyas mporpamma paccmMotpena u o00peHa Ha 3acenaHmMum  Kadenpsl
ABTOMATHU3UPOBAHHBIX CHCTEM yIIPABIICHHUS

17.02.2021, mporoxon Ne 8 W
3aB. xadenpoi C.M. Aunpees

Pabouyas nporpamma ono6pena Metonudeckoit komuccueit UAuAC

03.03.2021 r. mporoxosn Ne 5 ; ﬁ
IIpencenarens %ﬂ%— ~B.P. Xpammun
/
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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
y4eOHOM roly Ha 3aceJaHuu Kageapbl ABTOMATU3UPOBAHHBIX CUCTEM YIIPABIICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanusanuu B 2023 - 2024
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl ABTOMaTU3UPOBAHHBIX CUCTEM YITPABICHHS

[Iporokonm oT 20 . Ne
3aB. kadeapoii C.M. AunpeeB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl ABTOMaTU3UPOBAHHBIX CUCTEM YITPABICHHS

[Iporokom ot 20 . Ne

3aB. kadeapoii C.M. AunpeeB

PaGouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2025 - 2026
y4eOHOM ToJly Ha 3aceJaHuu Kapeapbl ABTOMATU3UPOBAHHBIX CUCTEM YIIPABIICHUS

[Iporokom ot 20 1. Ne

3aB. kadenpoii C.M.KHszeeB




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[enstMmu OCBOSHUS AMCHUIUINHBI «ATMITapaTHOE U MIPOrPaMMHOE 00ECIIeYeHUE OTKPBITHIX
WHTETPUPOBAHHBIX CUCTEM» SIBJISIIOTCS: Pa3BUTHE MPOPECCHOHATBHBIX KOMIIETECHIIUN B 001acTH
MPOSKTUPOBAHUS, MOHTAXa, IPOTPAMMUPOBAHMSI X BBOJIA B AKCILTYaTAIUIO OTJCIBHBIX OJIOKOB H
YCTPOWCTB COBPEMEHHBIX CIIO)KHBIX MHOTOYPOBHEBBIX CHCTEM aBTOMATHYECKOTO YIPABJICHHS
TEXHOJOTMYECKHUMH  TIPOIIECCaMU, BBIOOpa HEOOXOIUMBIX CPEICTB JUIsl  pealu3aiuu
ABTOMAaTHU3UPOBAHHBIX CHCTEM, M3yYCHHE IIPOrPaMMHOTO W amlmapaTHoro oOecreueHus
unrerpanuu cuctem ACY TITu ACVIL

2 MecTo qUCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe1bHOI POrpaMMbl

JucuuiuinHa AmnmnapaTHOE M IMPOrpaMMHOE 00ecreueHUe OTKPBITHIX MHTETPUPOBAHHBIX
CUCTEM BXOJUT B 4YacTh y4eOHOro IJiaHa (QOPMHUPYEMYIO YYaCTHHKAMH OOpa30BaTEIbHBIX
OTHOIIEHHIA 00pa30BaTEIbHOI IPOTPAMMBI.

Jisa  u3ydyeHus  AUCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (yMEHHs,  BJIAJCHUsA),
chOopMHUPOBAHHBIC B PE3YIIBTATE U3YyUCHHS AUCITUTUTUH/ IPAKTUK:

Texnuyeckue u3MepeHus u NpuOOPHI

CucreMbl aBTOMaTU3ALUN U YTIPABICHUS

TexHuueckue cpeacTBa aBTOMATU3alUN U YIIPABICHUS

[IporpamMmmupoBaHue 1 OCHOBBI AITOPUTMHU3ALUN

Mertponorus u cpeacTBa U3MEPEHUIN

3HaHusa (yMEHHUs, BIAJCHUS), MOJIYYCHHbIE IPU U3YUYEHUH JaHHON AUCHUIUIMHBI OYIyT
HEOOXOIUMBI JUIsl U3yUCHHS TUCIUTLTNH/TIPAKTHK:

ABTOMaTH3a1Ms TEXHOJIOTMYECKUX ITPOLIECCOB U IIPOU3BOJICTB

ABTOMaTH3UPOBAaHHbBIE HH(POPMALIMOHHBIE CHCTEMBI

HNHTerpupoBaHHbIE CUCTEMBI IPOCKTUPOBAHKS U YIIPABJICHUS

Kommiekcrl Texanueckux cpencts B CAY

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s

B pesynbrare oCBOGHMS [UCUUIUIMHBI (MOZYJsl) «AINapaTHOE W IPOrpaMMHOE
o0ecrieyeHne OTKPBITBIX HMHTEIPUPOBAHHBIX CHCTEM» OOyYarolMics JOJDKeH o00anaTh
CJIEYIOIIMMU KOMIETEHUIUSIMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

[TK-2 CriocoOeH BBIOMPATH CITOCOOBI U CPEJCTBA KOHTPOJIS U PETYIUPOBAHUS TSI pEaTH3aIiH
CUCTEMBI aBTOMAaTU3UPOBAHHOI'O ¥ ABTOMAaTUYECKOIO YIPABICHHS TEXHOJIOTMYECKUM MTPOLIECCOM
TEPMHUECKON U XUMUKO-TEPMUYECKON 00pabOTKH, a TAK)KE OCYLIECTBIIATD €€ peaTn3aluio

[1K-2.1 Omnpenensier  crmocoObl  KOHTPOJS M yNpaBlIEHUs — HapaMeTpamu
TEXHOJIOTHYECKOr0 Impoliecca

[1K-2.2 OcymiecTBiseT BBHIOOP TEXHHUYECKMX U TPOTPaAaMMHBIX CpPEACTB JUIS
peanu3alM¥  CUCTEMbl  aBTOMAaTU3MPOBAHHOIO U aBTOMAaTHYECKOIO
YIIpaBIEHUS

[1K-2.3 Boinonusier pazpaboTky o0Iiel cxembl CUCTEMbl aBTOMaTU3UPOBAHHOIO U
aBTOMATUYECKOI'0 YIIPABIEHUS TEXHOJIOTHYECKUM IIPOLIECCOM U ITOATOTOBKY
TEXHUYECKON TOKYMEHTAUU




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCHHUIIINHBI (MOIYJIs)
OO0mast Tpy10eMKOCTh JUCIHILTUHBI COCTaBiIseT 5 3aueTHbIX eauHui 180 akan. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 94,1 akas. 4yacos:
—aynutopHas — 90 aka. 4acos;

— BHeayautopHas — 4,1 aka. yacos;

— camocrosTenpHas padota — 50,2 akaz. 4acos;
— B (hopMe nmpakTuyeckoit moarotoBku — 0 akaj. gac;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yac

dopma aTTecTaluy - SK3aMEH

AynutopHast 3 =
o | KoHTaKTHas pabota E 3 Dopma TeKyIIero
=
5 B aKaj. yacax o Bun KOHTPOJIS
Paznein/ rema 3 (B axan. yacax) = & . P Kon
S S ©f caMocTosATeNnbHOM |  yCIeBaeMOCTH U
JTACIUTUTAHBI 5 E s . | xommeTeHK
@) g £ paboThI MIPOMEKYTOUHOH
Tlex. mab. | mpaxT. =g aTTecTalyy
3aH. 3aH. O
1. ®OyHKkME W CTPYKTypa
COBPEMEHHBIX OTKPBITBIX
HMHTETPUPOBAHHBIX CUCTEM
yIpaBJIeHUS
1.1 Knaccugukarus
CamocrosTenpHOE
MHTETPUPOBAHHBIX CHCTEM .
n3ydyeHue yaeOHon
M0 00BEMY BBIMOTHIEMBIX
. U HAYYHO .
GbyHKIHHA. VYcTHBI ompoc.
JUTEPATYPHI. IK-2.1,
WNuTerpupoBanHbie Joknan no Teme
2 4 1,1 ITouck " I1K-2.2,
CHUCTEMBI yIpaBJICHHS . | "®yukuuu SCADA
JIOTIOJHUTEIbHOI " IIK-2.3
TEXHOJIOTHISCKUM cHCTEM
MaTepuasoB mo
npotieccom " teme. [Toaroroska
npousBoacteom. SCADA ' oKIA%a
1 MES cucremsl. A A
7
1.2 TexHu4eckue
CpE/ICTBa U MPOTPAMMHOE CamocrosTensHoe
obecrieyeHre MOCTPOCHHS n3ydyeHue yueOHoil|  VCTHBIH ompoc.
HHTETPUPOBAHHBIX U HAYYHO Jlokman o Teme
CHUCTEM, THITBI u JTUTEPATYPHL. "Texanyeckue u IK-2.1,
CTPYKTypa TPOrPaMMHOTO 2 4 51 IMowuck MpOrpaMMHBIC I1K-2.2,
obecrieyeHus, MecTo B JIOTIOJTHUTEJIbHOU cpencTaa IK-2.3
ABTOMAaTH3UPOBAHHOI MaTepUaJoB 0 | HHTETPHPOBAHHBIX
CHUCTEME YIIpaBJICHUS teme. [logroroska cuctem"
TEXHOJIOTHYESCKUM JOKJIa/Ia 1o TeMe
00BEKTOM
HWroro no pazaeny 4 8 6,2
2. YpoBHH, 1leNU U pelraeMble
3a/1a4n HMHTETPUPOBAHHBIX
CHCTEM yIpaBICHUS
IPOU3BOJICTBOM
2.1 OyHKuuM ypoBHEW
MHTETPUPOBAHHOM CamocrosiTenbHOE .
CUCTEMBI, Kilaccu(UKaIus n3ydeHune yueOHOH YCTHBI 0npoc 1o
IIPOT aMl’VIHBIX u meTe az bl 1abopaTopHoii MK-2.1,
porp 7 1| 44m 6 PaTypEl, paGore Nel TK-2.2,
TEeXHUIECKHX CpenCTB IIOJTOTOBKA K
UCIIOJIb3YEMBIX ISt 1a00PaTOPHBIM «CTpyKTypa IpoeKTa lK-2.3
Tia Portal»
MOCTPOCHUS Ka)KI0TO 3aHATUSAM
YpPOBHS




CamocrosTensHOe
n3ydeHune yuyeOHoH

1 HAy9IHO .
2.2 OpraHuzanusi CBS3U YeTHblit onpoc.
MEeXIy YPOBHSIMU AHTCPATYPEL. Joxman o Teme MR-2.1,
WHTETPUPOBAHHOM 1 6 Houck "urerpaius [K-2.2,
PHb JTOTIOTHUTEIHHON P " I1K-2.3
CHCTEMBI cucTeM
MaTepuaoB 110
teMme. [logroroska
JIOKJIaza
Hroro no paszzeny 2 4/41 12
3. IIpoekTupoBaHue u
pa3paboTka cucTeM
YeJI0BEKO-MaITHHOTO
uHTepderica
CamocrosTenpHOe
3.1 OO030p ¢yHKIMHA u u3yuyeHue yueOHoi| YcTHBIN onpoc no
uHTEp(EecoB cucTeM JUTEPATYPHI, nabopaTopHOM
JIUCTIETYEPCKOTO IOJITOTOBKA U pabote Ne2 I1K-2.1,
YIPaBJICHHUSL. 6 4/41 4 BBIMOJTHCHHE «I'padpuueckue IK-2.2,
CpaBHUTENBHBIIE  0030p HMHAWBHUYaJIEHOT cpencTBa [K-2.3
cpen WiIinCC Advanced u 0 3aJaHus 10 SCADA-cucTeMs!
WinCC Professional 1abopaToOpHOI WINCC»
pabore
CamocrosTensHOe
n3ydyeHue yaeOHon .
3.2 Opranu3arus JIUTEPATYPHI YCTHEIH opoc,
n.e elaun aIi-IHle no BI)IHOJ]HCHI/IG’ Hownan no Teme MK-2.1,
pel 7t 2 2 6 "ITpOMBIIIJICHHBIC I1K-2.2,
CeTSIM. Beenenue B WHIUBHAYaIHHOT ceTH mepeatn TK-2.3
PROFINET u HMI. 0 3871 1T pea: '
JTAHHBIX
teme. [Toaroroska
JIOKJIaza
CamocrosTenpHOE .
.| VYcrHblil onpoc no
u3ydeHne yueOHon .
3.3 BsaumoeiictBue JIUTEPATYPHI 1abopatopHoi
I/I.HTGF HUPOBaHHBIX o, FOTOBKaI’( padote Ne3
CI/ICTGII\)/I b Tlonsitne na6il) ATOPHBIM «Opranusauus MK-2.1,
) N 4 4/11 4 paTop B3aUMOJICHCTBHS [1K-2.2,
OTKpPBITBIX HHTEp(DEiCcOB. 3aHATHSM, .
YpOBHEH I1K-2.3
Knment cepBepHas BBITIOJTHEHHE o
apXHUTEKTypa HHIUBUAYATHHOT HHTCTPHPOBAHHOH
P y o 32 aIZI/IS{ o cucreMsl B Tia
" Portal
pabore
Uroro no pazneny 12 | 10/5U1 14
4. TIporpaMMHO-TEXHHYECKHUE
CpeAcTBa MOCTPOCHUS
WMHTETPUPOBAHHBIX CHCTEM
4.1 CucreMsl ynpaBieHHs YeTHblii onpoc 1o
Ha Oaze Tumosbix IITK. CamocrosTenpHOe nabopaTtopHoOi
Crienuanu3upoBaHHOE U3yuYeHHE YUeOHOI padote Ne4 K2 1
IpOrpaMMHOE 2 W 2 JIUTEPATYPHI, «DopMupoBaHue HK-Z-Z‘
obecrieueHue pa3paboTKH MOJITOTOBKA K JIOTHYECKON HK-Z. 3’
OTKPBITBIX 71a00PaTOPHBIM IPOrpaMMBI '
HMHTETPUPOBAHHBIX 3aHATHIM ynpasnenus B TIA

CUCTEM.

PORTAL u WinCC»




CamocrosTenpHOe
n3ydeHune yuyeOHoH

4.2 Pazpabotka YeTHBIN onpoc 1o
JUTEPATypHl, o
YIPaBIAIOMUX [MPOrpaMM nabopaTopHOH
MOJIrOTOBKA K
MHUKPOIIPOLIECCOPHBIX pabote No5 MK-2.1,
nabopaTopHBIM
KOHTPOJIJICPOB Ha SI3bIKAX 2/11 «3y4yeHne KoMaH[ [K-2.2,
3aHSITHUSIM,
TEXHOJIOTHYECKOTO SI3BIKOB IK-2.3
BBITIOJTHEHNE
MPOTPaMMHPOBAHHUS e — MIPOTrPaMMHUPOBAHHUS
BBICOKOTO YPOBHSL. Y CFC u GRAPH».
0 3a7aHus 110
pabote
CamocrosTensHOe
3ydeHne y4eOHOi .
HBYHCHHE YACOROM v rypit OIIpOC 110
JIUTEPATYPHI, .
4.3 I'paduueckue MOJITOTOBKA K 1abopaTopHoi
B;)SMO)KHOCTI/I HaBUT LN 1ab0paTopHBIM padote Ne6 MK-2.1,
? LA 2/11 parop «IlocTpoenue [K-2.2,
[puHUMTIE TUHAMH3AIAN 3aHATHSM, .
B SCADA cucrem BBITIOJTHEHHE untepgeiicos B MK-2.3
' WHIUBHUAYaIHHOT SCADA Trace
JUBILY Mode»
0 3aJIaHus 10
pabore
CamocrosTenpHOe
U3y4yeHHe yueOHOi
epa
4.4 O6paboTunku JATCPATYPbI, .
. MOJrOTOBKA K YcTHBIH onpoc 1o
COOBITUI M IWHAMH3ALNS 1A6ODATODHEIM HaBOPATODHOG I1K-2.1,
Ha C. T'noGanbHbIE 4/11 sag $[TI/I£[) y a6I:)Te JI\)f07 [1K-2.2,
ckpuntsl Ha C (Scheduled ’ P - IK-2.3
Tasks) BBIMOJIHCHHE «Cxpuntet WINCC »
' HWHJUBUTyaIbHOT
0 3a7aHus 110
pabore
CamocrosTenpHOe
n3ydyeHue yaeOHon
JUTEPATyPHI,
4.5 TlporpamMmmupoBaHue MIOJTOTOBKA K VY CTHBIHA orpoc 1o K2 1
Ha VBS. 00630p o nabopaTopHBIM nabopatopHoi HK-2-21
CTPYKTYpBI 00BEKTOB 3aHATHUSM, pabote Ne§ HK-Z' 3'
WinCC. BBINOJIHEHNE «Cxpuntsl VBS» '
WHIUBHAYaITHHOT
0 3aJlaHus 10
pabore
CamocrosTenpHOE
U3yUYCHHE YUeOHOI
JIUTEPATYPHI,
. OJIrOTOBKa Ve i orpoc 1o
4.6 Cucrema cOOOILECHHIH nl;gf aTTOB};HI;I H;%IZMMEPHO; I1K-2.1,
u tpesor B SCADA 4/1,91 parop DaTop TK-2.2,
- 3aHATHUSAM, pabote Ne9 «TpeBoru
WinCC IK-2.3
BBINOJIHEHNE B WINCC»
HHIUBUAYATHHOT
0 3aJaHus 110
pabore
CamocrosTenpHOe
n3ydeHune yuyeOHoH
epa .
- JATCPATYPBI, YcTHBIN onpoc 1o
47 Padbora WiIinCC ¢ MOJIrOTOBKA K N
6azamu nmanHbx/ Jloctyn nabopaTopHBIM nabopatopHoii MK-2.1,
> 2/11 pabote NelQ I1K-2.2,
k manaeiM WiIinCC uepes 3aHATHAM,
a3JIMYHbIC HHTEPQEHCHI BBIMOJIHCHHE «CDOPMHPOB.aHHe lK-2.3
p ’ otuetoB B WinCC»
WHIUBHUAYaIHHOT

0 3a71aHus 110
pabote




CamocrosTenpHOe
n3ydeHune yuyeOHoH

JATCPATYPBI, YcTHBIH onpoc 1o
4.8 Knuent-cepBepHas [IOJTOTOBKA K Ha6ODATODHOIL K-2.1
apxutektypa B WInCC. 2 21U 2 nabopaTopHBIM a6cr))Te _Nr')o 1 HK-2.21
CucrteMbl ¢ pe3epBHBIM 3aHATHSIM, p N v
. «Ilepenaua JaHHBIX B I1K-2.3
cepsepom WInCC BBINOJIHCHHE Trace Modex
HHINBUyaIbHOT
0 3aJjaHus 10
pabore
CaMocCTOsATENBHOE
n3ydeHue yueOHOMH
49 OcoGerHOCTH JIUTEPATYPHI, VYcerHbli onpoc o
MOJITOTOBKA K nabopaTopHO
NpOTPaMMHPOBAHHA 1a60paTOPHBIM pabote Nel2 MK-2.1,
rpapYecKux naHenen 2 2/11 2 3a§XTHﬂM «TTDOrpaMMIL 'OBaHHﬂ [K-2.2,
Siemens B WinCC ’ porp p IIK-2.3
Flexible BBIIIOJIHEHHE rpauuecKux
HH/IMBUTyaJIbHOT MaHeei»
0 3a/1aHUs 110
pabore
Hroro no pazaeny 18 |22/9.91 18
Hroro 3a cemectp 36 [36/18,91| 18 50,2 DK3aMeH
Hroro no aucnumninuae 36 36/18,9 18 50,2 SK3aMeH

)4




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jns  peanu3anuu  NPEIyCMOTPEHHBIX BHUJOB  yueOHOM paboTBl B KauecTBe
00pa30BaTeNbHBIX TEXHOJIOTUH B IIPENOJaBaHUM JUCLHUIUIMHBL «AIMIMapaTHOE M MPOrpaMMHOE
o0ecreyeHne OTKPHITHIX HHTEIPUPOBAHHBIX CUCTEM» UCTIOIB3YIOTCS:

TpaauumonHele 00pa3zoBaTeNbHbIE TEXHOIOIUN — UH(OPMAIMOHHAs JIEKLUs (BBOJIHYIO
JIEKLUIO, I/I€ JAET IEPBOE MPECTABICHUE O MPEAMETE U 3HAKOMCTBO CTYJIEHTOB C Ha3HAYEHUEM
U 3aJlayaMy Kypca); JEKIUN — KOHCYJIbTAlH, U3JI0)KEHUE HOBOI'O MaTepuana COIPOBOXKAAETCS
MIOCTAaHOBKOH BOIIPOCOB M JIUCKYCCHEH B MOMCKaX OTBETOB Ha 3TU BOMPOCHI; JTaOOpaTOpHBIE
paboTHI.

TexHonoruu npoGieMHOro oOyudeHHs — MPOOJIEMHBIE JIEKIIUU SIBISIETCS Pe3yJIbTaTOM
YCBOEHMsI TOJIY4YeHHOW MHGOpMAIMM IOCPEACTBOM IIOCTAHOBKM IIPOOJEMHOIO BOMpoca U
IoMCKa IyTeH €ro pelieHus; JadopaTopHble pabOThl € MCIONB30BAHUEM IPOOJIEMHOTO
o0yuyeHHe, KOTOPOe 3aKII0YaeTCs B CTUMYJIMPOBAHNYU CTYACHTOB K CAMOCTOSITEIIbHON «100BIYE»
3HAHUH, HEOOXOTUMBIX JIJIsl PEUICHUsI KOHKPETHOM POOIeMBI.

HNHbopMallMoHHO-KOMMYHHUKALIMOHHbIE 00pa30BaTeNIbHbIE TEXHOJOTMM — B  XOJIe
NPOBEICHUS JIGKIMOHHBIX 3aHATHHA IPEIyCMaTPUBACTCA HCIOJIB30BAHWE DIIEKTPOHHOTO
JIEMOHCTPAIlMOHHOI0 MaTepuana (JeKIUH-BU3yalln3allui), UCII0b30BaHue MHTepHET pecypcoB
JUTS TIPOMEKYTOUYHBIX aTTECTALMI U TPOBEPKH OCTATOYHBIX 3HAHUH

JIeKIMOHHBIN MaTepuan 3aKkperuiseTcss B XoJie JIabOpaTOpHBIX paboT, Ha KOTOPBIX
BBITTOJIHSIOTCS TPYTIIIOBBIE WIIH HHIMBHUIYaJIbHBIE 3aJJaHUS 110 TPOICHHON TeMe.

JIaGopaTopHble 3aHATUS NPOBOJATCS B HHTEPAKTUBHON (OpME C HCHOIb30BAHHUEM
CJICAYIOUINX METOJIOB HHTEPAKTUBHOTO O0yUCHHS:

aKTyaJqM3alus T[103HABaTEeJIbHOM JESATEeIbHOCTH YYalIUXCS MyTeM MOOYXXAEHUsS K
OCMBICJICHHIO JIOTUKH ¥ TIOCIICOBATEIFHOCTH TIPOBEACHHUS HAayYHOTO WCCIEAOBAaHUS, K
BBIJICJICHUIO B HEM TIJIaBHBIX M HauOoJsiee CYIECTBEHHBIX 3TaIloOB; MPH 3TOM OIpeNesseTcs
KOHEYHasl 1IeJTb MCCIICJOBAHMSI, a IyTH €r0 MPOBEIACHUS U (POPMBI MPEACTABICHUS pe3yiIbTaTa
oOyyaromuiics BEIOMpaeT cam;

OTCYTCTBHUE KECTKO PErJaMeHTHPOBAHHOTO MOPsKa BBIOJIHEHUS paboThI 10 00paboTKe
OKCIIEPUMEHTAIBHBIX JaHHBIX, KOTJIa CTYyIEHT ONEepPUpPYeT BCIOMOTATeNbHOW MHQOpManueil o
crioco0ax MOMCKa HEOOXOAMMBIX MPOTPAMMHBIX CPEICTB, (YHKIMH, MPOTOKOJIOB Mepenauu U
00paboTKH 1aHHBIX, YTO BbIPA0ATHIBAET CIIOCOOHOCTH K MTO3HAHHUIO;

IIPU IOCTAHOBKE U aHAJIM3€ PE3yJIbTaTOB UCCIEAOBAHMS [T JOCTHXKEHHSI TOCTABIEHHBIX
neneil oOydvaromuecst JTOJDKHBI JIelaTh CPaBHEHUS, CONOCTABIISATH HOBBIE (DAKTHI, MPHUEMBI
UCTOJIb30BaHHbIE JIPYTMMHU YYaCTHUKaMM TpYIIbl, oOpamaTb BHUMaHWE Ha TPUYUHBL,
BBI3BIBAIONIME TO WM WHOE SBJICHHE W OBITh CIIOCOOHBIMH MPOJEMOHCTPHUPOBATH
WH/IMBUIYAIbHOCTh CBOETO MO/IX0/1a K PELICHHUIO 3a/1a4H;

MPOBE/ICHUE 3aHATHI B (hopMe MOKMCKa MPUYMH JOMYIIEHHBIX OMIMOOK TPU MPOBEACHUU
UCCIIEIOBaHMs, MPUYUH HECOBMAJIEHUS PE3yJbTaTOB C MOJYYEHHBIMH JPYTMMHU TpyNIaMu
o0yJaromuxcs, moOyXICHHE K CTPEMIICHUIO HaXOAUTh U YCTPAHSTh UyKHE U CBOH OIITHOKH.

CamocrodarenbHas paboTa CTUMYJIHUPYET CTYAEHTOB K CaMOCTOSITENIbHOW MpopaboTKe B
nporiecce BBITOTHEHHS KOHTPOJBHBIX paboT, a Takke B IMPOIECce MOATOTOBKH K YCTHOMY
OIIpPOCY, TECTUPOBAHUIO U UTOTOBOW aTTECTAIUH.

6 YueOHO-MeTOAUYECKOE 00eciedeHHEe CAMOCTOSITeJIbHOH PadoThl 00yYarouIuxcst
[TpencraBneno B mpuioxeHun 1.

7 OueHOYHBIE CPeACTBA /sl IPOBeeHHs POMEKYTOUHOI aTTeCcTAllUN
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe U HH(POPMALIMOHHOE 0O0ecnevyeHue TUCIUIIUHBI (MOTYJIs1)
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ISBN 978-5-9967-0460-6. - ImeeTcst meyaTHBIN aHAJIOT.
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4. bexkep, B. ®@. Texuuueckue cpeactBa aBroMatu3anuu. aTepdeiicHbie ycTpoiicTBa u
MHUKPOIIPOIIECCOPHEIE cpesicTBa: YueOHoe mocoone/bekkep B. ®., 2-¢ uzn. - Mocksa : PUOP, U1
PUOP, 2015. - 140 c. ISBN 978-5-369-01198-0. - Tekct : osnektpoHHsli. - URL:
https://znanium.com/catalog/product/404654 (mata obparenus: 18.10.2021). — Pesxxum goctyma:
10 TIOJIITUCKE.

B) MeTtoanyeckue ykazaHus:

5. PsabuukoB, M. 1O. IIporpaMMupoBaHHe CHCTEMBI TUCIETYEPCKOTO YIPABICHHS !
yuebnoe mocooue / M. 10. Ps6uunkos, E. C. Psounkoa ; MI'TY. - Maraurtoropck : MI'TVY, 2016.
- 1 omektpon. onr. guck (CD-ROM). - 3arn. ¢ Turyn. oakpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2734.pdf&show=dcatalogues/1/1132
625/2734.pdf&view=true (mata oOpamenus: 14.05.2021). - MakpooObekT. - Tekcr
ANEKTPOHHBIN. - CBeieHHs TOCTYITHBI Takxke Ha CD-ROM.

6. Aanpees, C. M. Pa3pabotka ynpasnstomux nporpamm B TIA PORTAL : mpaktukym /
C. M. Auapees ; MI'TY. - Maruutoropck : MI'TY, 2018. - 1 snektpon. ont. auck (CD-ROM). -
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r) [Iporpammuoe odecieuenne u Uurepue

IIporpammHoe o0ecnieueHue

T-pecypchbl:

HaunmenoBanue .,

0o Ne norosopa CpoK IeHCTBHS JTUIICH3UH
CoDeSys CBOOOTHO pacIpoOCTPaHIEMOE OEeCCPOYHO
MS Windows XP
Professional(mms  |[1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

MS Off_lce 2003 Ne 135 ot 17.09.2007 0eccpouHo
Professional

bpaysep Mozilla [cBoGoaHO pacmpocTpansiemoe

Firefox 110 Oeccpouno
7Zip CBOOOHO PACIPOCTPAHSIEMOE 0ecCpoYHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HH)

OPMAaIMOHHBIC CIIPABOYHBIC CHCTEMbI

HasBanue kypca

CchUIKa

Hammmonanpnas
WH(pOpPMAITMOHHO-aHAIMTHYECKAs ~ CUCTEMA
Poccniickuii  MHASKC HAYYHOI'O ITMTHPOBAHUS

URL.: https://elibrary.ru/project_risc.asp

ITouckosas cuctema Akanemust Google (Google
Scholar)

URL.: https://scholar.google.ru/

Undpopmanmonnass cucrema - EnuHoe OKHO
JIOCTYIa K MHPOPMAILIMOHHBIM pecypcaM

URL: http://window.edu.ru/

3J'ICI(TpOHHa$I 6a3a HepI/IO,Z[I/I‘leCKI/IX I/ISL[aHI/Iﬁ
East View Information Services, OO0 «UBUCy»

https://dlib.eastview.com/

®denepanbHOE TOCYIAPCTBEHHOE  OIOKETHOE

yUpexIeHnEe «DenepanbHbIi uncruryt|URL: http://www1.fips.ru/
IIPOMBIIIJIEHHON COOCTBEHHOCTI

Eﬁfﬁgﬁﬁaﬂ Focynapcrsenmas  GuomoTeKa. https://www.rsl.ru/ru/4readers/catalogues/

DnekTpoHHbIe pecypcbl onbmuoreku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb?2/Default.asp

MesxayHapoaHas HayKOMETpUIeCcKast
pedeparrBHas M MOJHOTEKCTOBas 0a3a JaHHBIX
HayuHbIx n3nanuii «Web of sciencey

http://webofscience.com

MexnyHnapoanas pedepaTtuBHas 5 http://scopus.com

MOJIHOTEKCTOBAsA CcIOpaBovyHas 0asa HJaHHBIX

M)KH Hasl ITOJTHOTCKCTOBBIX - -
CAJIyHApOaHA Oasa OMHOTCKCTOBRIX it //link.springer.com/

>KypHaIoB Springer Journals

MexyHnapoaHas KOJIJICKII NS Hay4YHBIX

IIPOTOKOJIOB IIO Pa3JIMYHBIM OTpacCIsIM 3HAHUM

http://www.springerprotocols.com/

MemnyHapo;[Haﬂ 62[32[ CIIPpaBOYHBIX I/I3,Z[aHI/II71 10
BCEM OTpacisaM 3Hauui SpringerReference

http://www.springer.com/references

ApxvB HaydHbIX XKypHaIoB «HammonansHbIN
AIIEKTPOHHO-MH(POPMAITMOHHBIN  KOHIIOPLIAYM»

https://archive.neicon.ru/xmlui/

(HIT HOUKOH)

9 MartepuajJILHO-TEXHHYECKOE o0ecneueHne TUCIUIINHBI (MOLYJIfA)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG o0OecrieueHue JUCHHUIIIIMHBI BKJIIFOYACT:




YueOHbIC ayTUTOPHUH VISl IPOBEJCHUS 3aHITHI JEKIMOHHOTO THNa (MynbTUMEANITHBIC
CpeZCTBa XpaHEHHsI, TIEpeIavun 1 IPEACTaBICHUS HH(OPMAIINN)

VYyeOHasi ayquTopusi Al MPOBEACHUS MPAKTUUYECKUX 3aHATUI: KOMIIBIOTEPHBIN Kilacc
(Ilepconanpabie kKOMIBIOTEPHI ¢ nakeTomM MS Office, Beixogom B MHTEpHET U ¢ JOCTYIOM B
3NEKTPOHHYIO HH(POPMALIMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA)

[Momemenuss ans  camocrosiTenbHOW — paborel  oOyuarommxcs  (IlepconanbHble
komibioTephl ¢ makerom MS Office, Beixogom B MHTEpHET M C IOCTYNOM B 3JIEKTPOHHYIO
WH(OPMAIIMOHHO-00Pa30BaATEIBHYIO CPEly YHUBEPCUTETA)

VY4eOHble ayJUTOPUH IJi TPYIIOBBIX W WHIUBUAYATbHBIX KOHCYJbTAIMM, TEKYIIETro
KOHTPOJIA ¥ IPOMEXKYTOUHBIX KOHCYJIbTauH ([{ocka, My IbTUMETUNHBIN TPOEKTOP, IKPaH)

[lomemenne s XpaHeHUs M HPO(UIAKTUYECKOrOo OOCITY)KUBaHUS Y4eOHOTO
o0opynoBanus (CTeaxxy 115 XpaHeHus1 y4eOHO-METOIUYECKUI TOKyMEHTALIUN )

VYyeOHast ayuTopus IJi MPOBEACHUS MPAKTUUECKUX 3aHATHI U 1a00paToOpHBIX paboT:
7a00paTopHs aBTOMATH3AIlMA TEXHOJIOTHYECKUX MPOLECCOB M Mpou3BOJACTB ( J1abopaTopHBbIit
creHy  «lIpompimnennble  patuuku — temneparyps», IIJIT-CK +  kommbilorep ¢
npexycraHoBieHHbIM [1O ot usrorosurens; nabopaTopHblil cren] «IIpoMbliieHHbIE JaTUUKU
nasnenus», IIAJ[-CK + xkommblorep ¢ mnpenycraHoBieHHbIM [IO ot wu3roroBurens;
nporpaMMmupyemblii  orudeckuii  kontposutep [TJIK-Siemens S7-300 + HoyTtOyk ¢
npenycranoBieHHbIM [1O oT umsroroButens; abopaTopHbld creHa «OCHOBBI aBTOMATHUKWY,
OA-MP; nporpaMMHupyeMblIii JIOTHYECKUN KOHTPOJLIEP ¢ pacrpeaeienHon nepudepueii Simatic
S7-400)



ITPHJIO)KEHUE 1

Y4yeOHO-MeTOANYeCKOE 00ecTieYeHrne CAMOCTOSITeIbHON padoThl 00y4Yaromuxcst

[To muctunurHe « AnmapaTHoe 1 MPOorpaMMHOE 00ecrieueHre OTKPBITHIX HHTETPUPOBAHHBIX
cUCTEM» IIPEyCMOTPEHA ayJUTOPHAs M BHEAY TUTOPHAsl CaMOCTOsITeNIbHas paboTa

oOyyarouuxcsi.

AyauTopHas caMoCTOsITeNIbHAs paboTa CTyACHTOB IIPEIOJIAaraeT BbIIOIHEHHE U 3alUTY
71ab0paTOpHBIX PadoOT, peleHrne NHANBHU Ty AlIbHBIX 3a71ad.

Ilepeyennb
J1a0opaTOpPHBIX padoT

Bomnpocs! k 3amuTre

1. CtpykTypa npoexra
Tia Portal

1. Kakue ypoBHHU BKIIIOUaeT B ce0si COBpeMEHHasi HHTETpUpOBaHHAs
CUCTEMa yIpaBlIeHUs IpoLreccoM?

2. Kakue 3neMeHTbI COEP>KUT YPOBEHD YIIPABICHUS?

3. Kakue QyHKIUH BBIIOIHIET YPOBEHD YIIPABICHHS?

4. C mOMOIIIBIO KaKUX CPEICTB MPOUCXOIUT UH(POPMALIMOHHOE
00BbEAMHEHNE IIEMEHTOB YPOBHSI YIIPABICHUS?

5. VI3 kakuX OCHOBHBIX 3JIEMEHTOB COCTOUT TUIIOBOW KOHTYP
peryiupoBaHus?

6. Kakue pyHkuuu BeIMoIHSET 1MoieBoi yposenb ACY?

7. Kakne 0CHOBHBIE THIIBI MOAYJIEN UCIIOJIB3YIOTCSI B COCTaBe
MPOrpaMMHUPYEMOTO KOHTpoJIiepa’?

8. [lepeuncnute QyHKIUH CUTHAIBHBIX MOIYJICH

9. Kakue TuMbI CUTHANIBHBIX MOyNiel BXoasT B cemeiictBo SIMATIC?
10. Kak mpoucxoauT KOJIMpOBaHNE XapaKTEPUCTUK CUTHAIIBHOTO
MOJIyJIsl B €ro 0o003HaueHuu?

11. Kakoe Ha3HaueHue QYHKIIMOHAIbHBIX MOIYJICH?

2. I'paduueckue
CpencTBa
SCADA-cucreMbl
WINCC

1. Knaccudunmpyiite tumst Taros WinCcC.

2. PackpoiiTe moHATHE TUHAMU3ZAIUN

3. CnocoOsl pa3zieneHus 3KpaHa CUCTEMbI BU3YyaIH3alH.

4. Kakue cniocoObl IMHaMU3alUU IPU HEOOXOIMMOCTH N300pa3UTh
MOCTENEHHOE JBI)KEeHNE 00bekTa Bbl MoXkeTe npeanoxKuTs?

5. Kakue crioco0Ow! HaBuranuu B npuioxxkeHnn WIinCC Bel 3Haete?

6. KakoBo Ha3HaueHue mactepa nuHamuku - Dynamic Wizard?

7. KakoBa 1ociiejoBaTeaIbHOCTh OCHOBHBIX LIATOB IPU CO3IaHNAN
npoekra B WIinCC?

8. TpeboBanus k okHam HMI, uHbOpMaTUBHOCTH 110 YPOBHSIM arperaTa
9. Kaxkoii coco6 nquHammszanuu B WIiNCC tpeOyeT mpu BBITOJTHEHUH
MHHHMYM PECYpPCOB Iporeccopa’?

3. Opranu3zauus
B3aNMOJICHCTBHSA
YPOBHEM
WHTETPUPOBAHHON
cucremsl B Tia Portal

1. YkaxuTte 0cOOCHHOCTHU aApecaliiil aHAJIOTOBBIX M TUCKPETHBIX
BXOJHBIX BEIXOAHBIX curHanoB ITJIK.

2. [MocnenoBaTenbHOCTH CO3AaHMS KOH(DUTYpAITUH armapaTHbIX
cpenct [JIK ¢ ynanennoit nepudepueii.

3. [lepeuncnure ocuoBHble Moaynu [IJIK u ykaxkute ux Ha3HauUCHHE.

4. ®opmupoBaHue
JIOTUYECKON
POTPaMMBI

ympasieHus B TIA

PORTAL

1. Kakoif 136K IpOrpaMMHPOBaHHUS MOKET MCIONb30BaThcst B WINCC
MIPH CO3J]aHUH CUCTEMBI MEHIO?

2. Jlath cpaBHUTEIBHBIN aHann3 ucnoiap3yeMbix B WINCC cpen
nporpammupoBanus Ha C u VBS.

3. Jlst uero mpeanasnaueHa cuctema WinCC ODK?

4. Haznauenue riao0aibHBIX CKPUIITOB, YCIIOBUS MX BBITIOJTHEHUS

5. N3yuenne koman
SA3BIKOB
IPOrPaMMHUPOBAHHS

1. Haznauenue 6mokoB R_TRIG, F_TRIG?
2. MOXHO JI1 HACTPaWBaTh YUCIIO BXOJIOB OJIOKOB TUCKPETHOU JIOTUKU
Ha CFC?
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Ilepeuennb
J1a00paToOpHBIX padboT

Bonpocsl k 3amure

CFC u GRAPH

. [lepeuncnure Tunsl curaanos B CFC.

. Kakue 6:10ku peanu3yroT GpyHKIIMU Katymiek ¢ namatbio Ha CFC?

. OyHKIMH peaKTOpa OYePEeTHOCTH BHI30Ba OJIOKOB

. Kak BBINONHUTH ONTUMHU3ALHIO OYEPETHOCTH UCTIOTHEHHS 0J10KOB?
. CiocoOb1 MmonuTOpHUHTa Tporecca B cpeae CFC

. Haznauenue 6mokoB nepexmouenus SEL u MUX

. Kak peanuzoBatre onepanuu HHTETPUPOBAHUS U
nuddepenmupoBanus B cpene CFC?

10. Iepeuncaure 610K, HeOOX0AUMBIE s peanu3anuu [1M1-3akoHa
yIpaBIeHUS.

11. Kak yuuThIBaeTcs TUI JAHHBIX [IPH BBIOOPE KaTaJIOXKHbBIX OJIOKOB
JUTst 00pabOTKH YUCIIOBBIX OIlepariuii?

12. [lepeuncnure OCHOBHBIE CTPYKTYPBI IPOrpamMM MOCIIEA0BATEIBHOIO
yIpaBlIeHUS

13. Buasl u Haznauenue 0a0kupoBok Interlock u Supervision

14. OyHKIMK MEHIO YTIPaBICHUS CEKBEHCOPOM

15. [lepeuncnuTe MHCTPYKIMU ATATIOB U PA3/ICIIOB IIEPMAHEHTHOTO
Koza

16. C xakuMH COOBITHSIMU MOKHO KOMOMHUPOBATh UHCTPYKIIMU
3TanoB?

O 0 JO LN B W

6. ITocTpoenune
uHTepdeiicoB B
SCADA Trace Mode

1. ITpunauun pabotsel Mmonutopa. Kanan TRACE MODE 6
2. Knaccudukanus komnonentoB TRACE MODE

3. ApXHBHpOBaHUE KaHAIOB y3Ja

4. ApxMBHpOBaHUE KaHAJIOB MTPOEKTA

5. OTuer TpeBOr U reHepanus cCooOIeHu i

6. Kimaccuduxkanus cioes

7. Knnaccudukanus y3ios

7. Cxpuntel WinCC

1. Kakoii s13bIK IPOrpaMMHUPOBaHHs MOXKET Hcronb3oBathes B WINCC
IIPY CO3JIAaHUH CUCTEMBI MEHIO?

2. Jlath cpaBHHUTENbHBIN aHamu3 ucroiab3yembix B WINCC cpen
nporpammupoBanus Ha C u VBS.

3. Jlns gero npeanaznauena cucrema WinCC ODK?

4. Ha3nauenue riao0aibHbIX CKPUIITOB, YCIOBUS UX BBITIOJHEHUS

8. Cxpuntel VBS

1. Kaxk 3amyctuth Mactep ckpurntoB VBS WINCC?

2. Kakas ctpykTypa ckpumnra?

3. BezoB nponenyp u ¢pyakmmii B VBS

4. Kakue BO3MOKHOCTH OTJIaIKU CKPUIITOB WINCC cymiecTByoT B TIA
PORTAL ?

5. Co3nanue nepeMeHHbIx B VBS

6. O6nekTHasx Monenns VBS

9. Tpesoru B WINCC

1. Ilepeuncnure ciocoObl THGOPMUPOBAHUS OIIEpaTOpa O TPEBOTE,
nocrymnusie B WinCC

2. B yem otnmume Status tag u Message tag mpu HacTpOMKH TPEBOTH B
WinCC?

3. ITouemy paszpaborurk WINCC nemaeT 0oCHOBHOI yrop Ha paboTy Ha
ypoBHe SCADA ¢ 1uCKpeTHBIMHU TpeBOTaMu?

4. Yto 0603HAYACT TEPMUH «KBUTHPOBAHHEY?

5. Ha3naueHue cMCTEMBI COOOLICHUN U TPEBOT

10. ®opmupoBanue

1. Kakue Buapl otuetoB hopmupyrores WinCC?
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Ilepeuennb Bonpocsl k 3amure
J1a00paToOpHBIX padboT

otyetoB B WinCC 2. I'paduueckuii qu3aitnep otaeToB. Ilopsiiok HCTIONB30BaHMS
3. [llabmons! oTyeToB. HacTpoiika mabioHa

1. Yo Takoe «coequuenue» B Trace Mode ?
11. Ilepenaua nanubix | 2. CpeacTBa CETEBOM MOIIEPIKKU

B Trace Mode 3. AnmapartHasi peajn3aius CBsi3U ¢ yCTPOHCTBAMU BBOJIa-BBIBO/IA
4. Ucnonp3oBaHue TexHonoruu Active X

1. ITepeuncnure ocHoBHbie oTinuns B pyHkimsax WIiNnCC mist PC u
rpauYecKuX MaHeIeH.

2. Kakumu nnTepdericamu 00bIYHO OCHAIIEHBI COBPEMEHHBIC
rpaduveckue naHean?

4. Kak ocymiecTBiseTCsl HACTPOIKa MapaMeTpoB IpadUuecKuX MaHeIen
Pa3JIMYHBIX POU3BOAUTENCH ?

12.
IIporpammupoBanus
rpaduyecKux rnaHenei

IIpruMepbl BApHAHTOB 3aIaHUI HA CAMOCTOAITEJIbHYI0O PadoTy

3aganue Nel: «Pazpadorka HMI niis ynpasiienust inHueil konBeiiepay»

Pazpaborare Tpaduueckuii wuHTEepdeEHC aBTOMATU3MPOBAHHOTO pPabOYEro MecTa
ormepaTopa YIpaBleHUS JUHHEH KoHBeiepa. Pa3paGortarb Mozgens paboOThl KOHBekepa.
CrpykTypHas cxema yrnakoBOYHOMW JIMHUH H300pakeHa Ha puc.43.

Pabota ynakoBouYHOI JTUHUH KOHBelepa.

1. Best paboTta koHBeiiepa HauWHAETCS TOJBKO Mocie Haxkarus Ha kHomky «Ilyck». Ilpum
Ha)kKaTuU Ha KHOTKY «CTOm» BCce MEXaHW3Mbl KOHBEHEpa OCTaHABIMBAIOTCA.

2. [lpu nmoctmwkeHUW M3AeNvs naTdauka m3genus «J[M» nmeHTa koHBelepa OCTaHABIMBASTCS.
Bxutouaercst crankuBaresib, KOTOPBIA NMPOU3BOAMUT 3arpy3Ky H3JeNus B Tapy M IOCIE 3TOro
BO3BpalllaeTcs Ha3a/l. X0 CTAIKUBATENsl OFPaHUYEH KOHIIEBBIMU BBIKIIIOUATENISIMU: «CTOTI BIIEPET
— CB» u «ctom Ha3ag — CHy.

3.Tlocne BO3BpalIeHWs CTAJKUBATENsI B HMCXOAHOE COCTOSIHME paboTa KOHBeWepa
IIPOJOJKAETCS.

O KH. «Myck» MyneT

onepatopa
Q KH. «CTony

KoHBewnep

YnakoBoyHas
Tapa

7‘\‘_, - CrankvuBaTtenb L
— «Bnepen»
o «Hazag»

Mpueog

KOHBerepa

«M» Mpveon

cTankueatens

Puc.1. CrpykTypHas cxema ynakOBOYHOM JIMHUU KOHBeHepa
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3ananue Ne2: PaszpabGorarh 4esiOBeKO-MAIIMHHBIA HHTepdeiic ¢ TMHAMHUYECKHUMU
3J1eMeHTaMH /s ynpaBJjeHust JugTom.
Ucnonp3yss  s3p1k mporpammupoBanus  VBS  paspaborare  AMHaAMUYECKUN
4eJI0BEeKOMAIIMHHBIN HHTepdelic ynpaBneHus audrom.
1. Bs130B mudTa Ha 3TAK.
2. OTKpBITHE U 3aKPBITHE ABEPEH.
3. Ilepemenienue mmudTa Ha 3aJaHHBIN 3TaX.
4. BxiroueHHe U BBIKIIOYCHUE CBETA B KaOWHE, MOJICBETKY KHOTIOK BBI30BA U 33/IaHUE TaXa.
5. Peanuzanuio HeOOXOIUMBIX May3 NP BBINOJIHEHUU JACHCTBUM.
CamocrosTenbHyI0 paboTy Mo pa3padoTKe MpOrpaMMbl YIpaBiIeHUs JTU(TOM pa3ieinuTh
Ha TPU 3Tana, 3a KaKAbIH U3 KOTOPBIX CTYACHT OTYUTHIBAECTCS MHAUBUAYAJIHHO.
Jrtan 1. YnpasneHue IBMKeHHEM KaOWHBI JM(Ta MPH BHI30BE U MPU MEPEMEIICHUH Ha
3aJaHHBIN dTaX.
Jran 2. YmpaBiieHHE ABEPSMH U OCBEIICHHEM KAaOWHBI M TOJCBETKAa KHOMOK IpH
BBIMIOJTHEHUH KOMaH/ IepeMeIleHNs] KaOUHBI.
Jran 3. OOecnedyeHue HEOOXOAMMBIX Iay3 IpPH yHpPaBICHUU JBEPbMHU KaOWHBI, €€
OCBEILIEHUEM, MTOJCBETKOM KHOIMOK U Moaueli KOMaHI.

3ananme 3.

Hcnonb3ys B kauecTBe 00BbEKTa MOJIEIb pOOOTa-MaHUITYJIATOPA 110 COPTUPOBKE U3EINUi,
YIPaBIIEMOT0  MHKPOIPOIIECCOPHBIM ~ KOHTPOJUIEPOM, CO3/1aTh CHUCTEMY BH3YaJIM3allUH.
[TopkiaroueHue K yrpapisiolled mporpaMme Juis Mojenu (pa3padaThiBaeTcsi P BBINOJIHEHUN
CaMOCTOSITENIbHOM  paboThl «YmNpaBjieHHMe POOOTOM MAHHMIYJSITOPOM») MOXKET OBITh
BbINoyIHEHO uepe3 cumyisitop PLCSIM, nubo nanpsmyro yepe3 DDE. Haspanus mapamerpoB
(DDE Item) it cCUUTBIBaHUS TAHHBIX COOTBETCTBYIOT CTOJIOIY aapec TaOIuIbl 2.

Ha puc. npeacrasieH npuMep OpraHn3aluy BU3yalu3alnu.

STOP RUN

Q0

20 @

Puc. [Ipumep MHEMOCXEMBI BU3yalIU3aIluu PabOTHl poOOOTa-MaHUITYIISITOPA

3aganue Ne3: Pazpaborka cucteMbl BU3yaiu3alliu KOHBeliepa

Onucanue mapaMeTpoB Mojie/iM KOHBeiiepa
[Iporpammuas Mozenb KoHBeHepa npeacrasisier cooorr DDE cepBep u obecrieunBaer
CUMYIJISIIUIO TIPOIIecca YIPaBICHUSI KOHTPOJLIEPOM 00BheKTOM-KOHBelepoM. Heo0xoamumo
obecrieunTh anekBaTHoe npeactaBieHue B SCADA TekyIero cocTosiHusI KOHBeepa myTemM
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aHajan3a nH(POPMaIMOHHOTO OOMEHA MEXKTy 00BEKTOM U MUKPOMPOIIECCOPHBIM KOHTPOJIJIEPOM U
obecreunTh nepenady CUTHAJIOB 33/IaHHOTO YPOBHSI 3aTIOJTHEHHSI €MKOCTEH U Py9IHOTO
ynpasienus u3 Intouch B Mmosens.

Jlyist opraHu3anuu CBsi3u HE0OXOIUMO HACTPOUTH TOUKY JTOCTYIA CO CIICAYIOIUMU
napamerpamu — uMs cepaepa (Server Name) Server, ums rpymms! mapamerpos (Topic Name)
TaKxKe Server.
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MNPUJIOKEHHUE 2

OueHovHbIE CpeaCcTBA /1JIs1 MPOBeAeHHs POMEKYTOUYHOI aTTeCTAlMU

a) [lnanupyembie pe3y/ibTaThl 00yUeHHUS U OLEHOYHbIE CPEACTBA ISl POBEACHUA NMIPOMEKYTOUHON aTTecTAlM:

CTpyKTypHBIi
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3ynbTaThl 00y4eHUS

OneHouHble CpeacTBa

IIK-2 - Crioco6eH BbIOMPATH CNOCOOBI M CPEACTBA KOHTPOJISI U PeryJIMpoOBaHus ISl peaju3alMi CUCTeMbl ABTOMATH3HPOBAHHOTO U
aBTOMATHU4Y€CKOI0 YNPABJIEHHS TEXHOJOTHYECKHUM MPOLECCOM TEPMUYECKOH U XMMHUKO-TePpMUYeCKOi 00padoTKH, a TAK:Ke OCYLIECTBJATH eé

peain3ainuo

IK-2.1

Omnpenensier crnocoObl KOHTPOJIS U
yIpaBieHUs apaMeTpaMu
TEXHOJIOTMYECKOT0 Mpouecca

IlepeueHsb TeopeTHYECKUX BONPOCOB

1.

2.

Ha3znauenue u opranuszanus gucrnerdepckoro yuyera. [Ipuniun opranuzanuu
SCADA — cucremsl.

ArnnapaTHO — IporpaMMHbIE KOMIIEKChI YPOBHS AMCIIETYEpPU3ALUU TIpoLiecca
ynpasienusi. CTpyKTypa anmnapaTHbIX CPE/ICTB, UCII0JIb3yEMOE IPOrpaMMHOe
o0ecrieucHue.

[ToHsTHE M Ha3HAUEHHE CEPBEPOB NepeAayy JaHHbBIX B allllapaTHO — MPOTrPaMMHBIX
komiuiekcax. Ctpykrypa u ¢pynkuuu DDE-cepsepa.

Opranu3anus cBsi3u ¢ KOHTPOJUIEPOM IO KOMMYHHKAIIMOHHOMY KaHally CBSI3H.
ITopsinok HACTPOMKH KaHaa.

[Tousitue u HazHaueHne SCADA cucremsl. [IpuHImn opranuzanuu u pa3paboTKH
H0JIb30BATEIbCKOTO HHTEpdeiica.

IIpakTH4yeckne BONPOCHI M 3aJaHUA

NGO~ WNE

[TosicHuTe MpUHLMI pabOThl KOHTPOJIJIEPOB BHELUIHUX YCTPOUCTB.

W3noxure GyHKIUHN 3JIEMEHTOB MUKPOTIPOIIECCOPHON CHUCTEMBI.

W3noxure Ha3HauUeHUsI HHTEp(ECOB U MPOTOKOJIOB UHTEPPEHCHOM CBA3H.

W3noxwute OpsIOK co3aanus npoekTa B Tia Portal.

N3noxute nopsiiok paboTsl Mogysei cBsizu YBK ¢ 06bekToM ynpaBieHusl.

[TosicuuTe mopsAA0K pa3paboTku uHTEpdetica onepaTopa B Trace Mode/
Kaxkwue s3p1ka mporpaMmupoBanus moiepxusaet T1a Portal?

ITosicHUTE OCHOBHBIE JIOTHYECKHE OIEPAIUU S3BIKOB TEXHOJIOTMYECKOTO

nporpammuposanus. IIpusegure npumepsl.




CTpyKTypHBIi

DJIEMEHT [Tnanupyemble pe3ynbTaThl 00yYeHUS OrneHouHbIe CpeACTBA
KOMIETEHIINH
9. Kak chopmuposars nmpoekt HMI B Tia Portal?
10. Mosicuure npuHIHMIEl qrHaMu3aul B WinCC
11. Kak 3amyctuth Mactep ckpuntoB VBS WINCC?
12. Kako# si3bIK pOrpaMMHUpOBaHuUs MOKeT uctoib3oBathest B WINCC nipu co3nanun
CHUCTEMBI MEHIO?
[K-2.2 Ocy1iecTBsIET BEIOOP TEXHUYECKHUX U IlepeyeHb TeopeTHYECKUX BONPOCOB

MMpOrpaMMHBIX CPCACTB JId pCain3aluu
CHUCTCMbI aBTOMATHU3UPOBAHHOI'O U
ABTOMATHUYCCKOI'O YIIpaBJICHUSA

1. Kakue 010ku peanusyroT GyHKINHU KaTyliek ¢ namareio Ha CFC?

2. Kak opraHn3oBaTh KOHTPOJIb NEPUOAMYHOCTH HCHIOIHEHHS nporpammbl Ha CFC?

3. Ilepeuncnute Tl curnanoB B CFC

4. Kakue anropuTMsl yrpaBlieHHUs BXOJAT B cocTaB 6ubnuotek Step 77

5. U3noxwure nopsaok koHpurypupoBanus uactpymeHtapus WINCC s BbIBoJA JTaHHBIX
Ha 9KpaHbl C UCIOJIb30BAHNUEM IPahUKOB

6. Kakue uactpymentsl WIinCC npeaHa3sHaueHbl JJIs OpraHu3aiuy paboThl oreparopa ¢
CHCTEMOM cOOOLIeHUH U TpeBor?

7. IlepeuncnuTe criocoObl TUHAMU3AIMK H300pakeHus Ha MHeMocxemax WInCC

8. Kakue BO3MOYXKHOCTH OTJIQJIKU CKPUIITOB WINCC cyiectBytoT B TIA PORTAL ?

9. YUto takoe «coenuuenue» B Trace Mode ?

10. Ha3naueHnue rio0anbHbIX CKPUIITOB, YCIOBUS X BBITOJHEHUS

11. Knaccuguxkarus komnonentoB TRACE MODE

IIpakTH4yeckne BONPOCHI M 32 JAHUA

1. Iosicaure npunmn padotel MoHuTopa kanana TRACE MODE

2. Kax 3anmyctuth Mactep ckpuntoB VBS WINCC?

3. Ilepeuncnure cnocoObl HHGOPMHUPOBAHHS oliepaTopa o TpeBore, noctynusie B WIinCC
4. IlosicHUTE MPUHIIUT CO3aHus IepeMeHHbIX B VBS
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CTpyKTypHBIi

HIIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OrneHouHbIe CpeACTBA
KOMITCTECHIIHH
5. [MosicanTe mpuHIMN o0bekTHOU Moaeu VBS
6. [Tepeunciute ocHoBHbIe oTiIMums B pyHkuusax WINCC s PC u rpaduyeckux nanenei
7. B uem oimume Status tag u Message tag mpu nacrpoiiku tpesoru 8 WinCC?
8. [laiiTe cpaBHHTENBHBII aHamu3 ucnosib3yeMbix B WINCC cpen nporpammupoBanus Ha C u
VBS.
[1K-2.3 BeimonnseT pa3zpaboTky oOmiei cxembl IlepeyeHb TeOpeTHYECKHX BONIPOCOB

CHUCTCMbI aBTOMATU3UPOBAHHOI'O U
ABTOMATHYCCKOI'O YIIpaBJICHUA
TCXHOJIOTHYCCKUM IIPOUECCCOM U
IIOATOTOBKY TEXHUUYECKOU JOKYMCHTAIUU

1. Vposuu ynpasnenuss ACY TII. @yHkiuu kaxxaoro ypoBHs. [TpuHummns: —
MCII0JIb30BaHUs alllapaTHO — IIPOrPaMMHBIX KOMIUIEKCOB I TOCTPOECHHUS
MHOT'OYPOBHEBBIX CUCTEM.

2. AnnapaTHO — IpOrpaMMHbIE KOMILIEKChI YPOBHS YIIPaBJICHUS TEXHOJIOTHYECKUM

IIPOLIECCOM. OCHOBHBIE (DYHKIIMM U €T0 CTPYKTYpa.

3aayy ONEpaTUBHOIO YIIPaBJIEHUs, KpaTKasl XapaKTepUCTUKA KaK10M 3a1a4H.

KanennapHoe miaHupoBaHue, anmnapaTHO — IPOrpaMMHOE oOecrieueHe 3a1auu.

5. 3agauu JIOTMCTUKH, alllapaTHO — IPOrpaMMHBIE KOMILIEKChl aBTOMATHU3alUH
CKJIaJI0B.

6. AmnmapaTHO— IMPOrpaMMHBIE KOMIUIEKCHI yUeTa COCTOSIHHS 000pyTOBaHHUS,
IUTAHUPOBAHKE 3arpy3Ku 000pyAOBaHU JUIsl TUCKPETHBIX mporeccoB B MES
CUCTEMAX.

H~ow

HpaKTI/I‘IeCKI/Ie BOIIPOCHI U 3a/IaHUA

7. Ha ©0a3e ceHncoprnoii manemm omepatopa OMRON NT21 peamusyiite
IPEeCTaBICHHYI0 aHUMAIIHIO 110 HAXKaTHIO Ha KHONKY “‘Start”:

w0 @

8. B SCADA WIinCC peann3oBaTh aHMMAIMIO TEPEKIIOUEHHS COCTOSIHUH JBYX
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CTpyKTypHBIi
DJIEMEHT
KOMIETEHIINH

[Tnanupyembie pe3yabTaThl 00ydeHUs

OneHouHBIE CpesicTBa

KJI1aIlaHOB:

OMiOFF |-

9. B cpene WInCC cozpaiite B Ki1acce TpeBOT Error HOBBIM THII TPEBOI ¢ HMEHEM IIO
CBOEMY YCMOTpeHHI0. HacTpoiTe IBETOBYIO TaMMy Ui COOOMICHHI CO3MaHHOTO
HOBOT'O THIIA TPEBOT.

10. B cpeae WInCC coznaiite monb3oBare/ibekuii apxuB «Operatorsy u 3amoiHuTe ero
JTAHHBIMH COTJIACHO 3aJIaHUIO:

I User Archive Editor -

Projeck  Edit  Wiew Runkime Data  Help
R K2
=-J} Archives Mame | Type | Length
[ Operators OE:0pcity String 10
] OpWorks 0H opMame String 10
00 Views [E CpMurber MNurmber (inkeger)
[ opYearBorn Mumber {integer)
£
+ I | OpHame | DpYeach-m| OplCity | OpMumber
1 Mike 1/ Tagi 1
2 B Ivan B Saratoy ]
3 T lvan B Saratoy 5
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CTpyKTypHBIi
DJIEMEHT
KOMIETEHIINH

[Tnanupyemble pe3ynbTaThl 00yYeHUS

OneHouHble CpeacTBa
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0) Ilopsinok nmpoBeneHNst MPOMEKYTOYHOM ATTECTALMH, TOKA3aTeJIH U KPUTEPHH
OLICHMBAHUSA:

[IpomesxyTouHas aTTecTanus N0 AUCHUILUINHE «ANIapaTHOE U MPOrpaMMHOE oOecrieueHne
OTKPBITBIX HHTEIPUPOBAHHBIX CUCTEM» BKIIIOUAET TEOPETUYECKUE BOIPOCHI, MO3BOJISAIONINE OLEHUTD
YPOBEHb YCBOCHHS 00YYaIOUIMMHUCS 3HAHHUM, ¥ IPAKTHYECKUE 3aJaHHs], BBIABIISIONINE CTETIEHb
c(OpMHPOBAHHOCTU YMEHHH U BIIaJICHUH, IPOBOAUTCS B (hopMe 3K3aMeHa.

DK3aMeH 10 JaHHOW AMCUUIUIMHE TPOBOAUTCS B YCTHOM (hopMe 1Mo 3K3aMEHALIMOHHBIM OHIIeTaM,
KQKIBIA U3 KOTOPBIX BKIIIOYACT 2 TEOPETUYECKUX BOIIPOCA M OJHO IIPAKTUYECKOE 3aJaHHE.

Iloka3zatenu n KPUTEPHH OLICHUBAHUSA 3K3aMeHa:

— Ha OLIEHKY «OTJIHYHO» (5 6a/U10B) — 00y4arouuiics JeMOHCTPUPYET BBICOKUI YPOBEHb
c(OPMHUPOBAHHOCTU KOMIIETEHLINH, BCECTOPOHHEE, CUCTEMaTHYECKOE U INIyOOKO€e 3HaHUE y4eOHOro
Marepuaia, CBOOOIHO BHINOIHIET MPAKTHUYECKUE 33/1aHuUsI, CBOOOIHO ONEPUPYET 3HAHUSIMH, YMEHUSIMH,
IPUMEHSET UX B CUTYaLUsIX MOBBIIIEHHOHN CI0XKHOCTH.

— Ha OLIEHKY «Xopo1o» (4 6aia) — o0yyaromuiicst 1eMOHCTPUPYET CPEAHUM YPOBEHb
c(OPMHUPOBAHHOCTU KOMIIETEHLIUI: OCHOBHBIE 3HAHUSI, YMEHUSI OCBOEHBI, HO JOIYCKAIOTCS
HE3HAYUTENIbHbIE OINOKH, HETOYHOCTH, 3aTPyAHEHUS IPU AHAIUTUYECKUX ONEpalUsiX, IEPEeHOCEe 3HAaHUI
Y YMEHHI Ha HOBbIE, HECTaH/IapTHBIE CUTYalUH.

— Ha OLICHKY «yI0BJIETBOPUTEIbHO» (3 Oaia) — 00yyarouuiics 1eMOHCTPUPYET OPOTOBBIN
YPOBEHb C(OPMHUPOBAHHOCTH KOMITETEHIIUI: B X0J1€ KOHTPOJIbHBIX MEPOIIPUATUI OITYCKAIOTCSI OIINOKHY,
MPOSIBIISIETCS] OTCYTCTBHE OTJCIIbHBIX 3HAHUN, YMEHHIA, HABBIKOB, 00yUYaIOMIMKCS UCITIBITHIBACT
3HAYUTENbHbIC 3aTPYAHEHUS IPU ONEPUPOBAHUM 3HAHUSMH U YMEHUSIMU IIPU UX EPEHOCE HAa HOBbIE
CUTYaLlUU.

— Ha OLIEHKY «Hey10BJIETBOPUTEJIBHO» (2 6ayuia) — 00y4aromuiicst IeMOHCTPUPYET 3HAHUS HE
6omnee 20% TeopeTHUecKoro MaTepHaa, JOMyCKaeT CYIIECTBEHHbIE OIMOKH, HE MOXET MOKa3aTh
MHTEJUIEKTyallbHble HABBIKU PEIICHUS MPOCTHIX 3a]1ay.

— Ha OILICHKY «HeYy0BJIeTBOPUTEILHO» (1 0amt) — o0yyaromuiicss He MOXKET TTOKa3aTh 3HAHUS HA
YPOBHE BOCIIPOU3BECHHS U 00bSICHEHHs HH(POPMAIIUK, HE MOXKET MOKa3aTh HHTEJUIEKTyallbHbIe HABBIKU
pelIeHns MPOCTHIX 3ajau.



