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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM IOy Ha 3aceaHuu Kapeapsl ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABIICHUS

[Iporokonm ot 20 . Ne

3aB. kadenpoii C.M.XHI[peeB

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

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

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM TroJTy Ha 3acefaHuu Kadeapbl ABTOMATH3UPOBAHHBIX CHCTEM YIPaBJICHUS

[Iporokon ot 20 . Ne

3aB. kadenpoit C.M._AHzIpeeB

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM ToJly Ha 3acefaHuu Kadeapsl ABTOMATH3UPOBAHHBIX CHCTEM YIIPABICHHS

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




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOCHMSI TUCIUIUIUHBI «ATIIApaTHOE U MTPOrpPaMMHOE 0OecTieueHIe
OTKPBITHIX MHTETPUPOBAHHBIX CUCTEMY SIBIISIIOTCA: pa3BUTHE MPOGECCHOHATBHBIX
KOMITETEHIIUI B 00JIaCTH MPOSKTUPOBAHUS, MOHTaXXa, IPOrPaMMHUPOBAHHUS U BBOJA B
AKCIUTYaTaIUIO OTJIEIbHBIX OJIOKOB U YCTPONUCTB COBPEMEHHBIX CIIO)KHBIX MHOTOYPOBHEBBIX
CHCTEM aBTOMAaTHUECKOI'0 yIpaBJIeHUs TEXHOJOTUYECKHUMH MpolieccaMu, BRIOOpa
HEO0OXOIMMBIX CPEJCTB JJIsl pealn3aliid aBTOMAaTU3UPOBAHHBIX CUCTEM, U3yUCHHE
MIPOTrpaMMHOTO U amnmapaTHoro oodecriedeHust uarerpanun cucrem ACY TIT u ACVYIL

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucuumimna AnmnapaTHoe ¥ MPOrpaMMHOE 00€CIIeYeHUE OTKPBITHIX
MHTETPUPOBAHHBIX CUCTEM BXOAMT B YAaCTh YUEOHOTO IJI1aHa (POPMUPYEMYIO YIaCTHUKAMHU
00pa3oBaTeNbHBIX OTHOIIEHUI 00pa30BaTENbHON MPOTPaAMMBI.

JUis n3yyeHus JUCUUIUIMHBI HE0OXO0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHUs),
c(OpMHUPOBAHHBIE B PE3yJIbTATEe N3YUYEHUS TUCLIMILINH/ IPAKTUK:

CucreMbl aBTOMaTU3aUH U YIIPABICHUS

TexHHUueckue cpeacTBa aBTOMaTU3alUU U YIIPABICHUS

Metponorust u cpeacTBa U3MEpEHUN

DIEKTPOHHUKA B YNPABIAIOIIMUX YCTPOMCTBaX

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

VYyeOHast - MpaKTHKA 10 MOJYYEHHUIO EPBUYHBIX MPO(ECCHOHANBHBIX YMEHUNA U
HAaBBIKOB, B TOM YHCJIE€ IEPBUYHBIX YMEHHUI U HABBIKOB HAYYHO-UCCIIEI0BATEIbCKON
JESATEIBHOCTH

KoHnTponbHO-u3MepuTenbHble IpuOOphl U aBTOMAaTHKa

3HaHus (yMEHUs, BIIAICHNUS ), IOJyYEHHbIE IPU U3YYEHUH JAaHHOM JUCIUITIIMHbI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCLUIUIMH/IPAKTUK:

ABTOMAaTH3a1Ms TEXHOJIOTHYECKUX ITPOLIECCOB U POU3BOJICTB

ABTOMaTU3UPOBAaHHBIE NH()OPMAIIIOHHBIE CUCTEMBbI

Komrmiekcsl Texaudeckux cpenacts B CAY

[TonroroBka K npoueaype 3almThl ¥ PoLEeypa 3aIUThl BBITYCKHON
KBaJIM(UKAIIMOHHON pabOThI

CamoHacTpanBarOIINECs] CUCTEMBI

[Tpon3BoacTBEHHAs — IPENAUILIOMHAs PAKTUKA

WHTennekTyanbHble CUCTEMBI YIIPABICHUS

ITpoexTrpoBaHre aBTOMaTU3UPOBAHHBIX CUCTEM

TexHHnueckue cpeacTBa aBTOMaTU3alUU U YIIPABICHUS

CucreMbl aBTOMaTH3aUHN U YIPaBICHUS

DNEKTPUYECKUE U3MEPEHUS

[TpousBoacTBEHHAs - TEXHOIOTHUECKas (IPOM3BOJACTBEHHO-TEXHOIOTMYECKas)
MpaKTUKa

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHHUILVIMHBI (MOYJIS) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHH s

B pesynbTare 0cBOCHUS AUCHUILIUHBI (MOYJIsl) «AMMapaTHOE U MPOTrpaMMHOE
o0ecreyeHrne OTKPBITHIX HHTETPUPOBAHHBIX CUCTEM» 00YYaIOLIUIiCs JOKeH 001a1aTh
CIIEAYIOIIMMU KOMIIETEHIMSIMMU:

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

I1K-2 CriocobeH BBIOUpATh CIIOCOOBI M CPEACTBA KOHTPOJIS M PETryIUPOBAHUS IS
peanu3aly CUCTEMbl aBTOMAaTU3UPOBAHHOTO M ABTOMAaTHUECKOTO YIIPaBJICHUS
TEXHOJIOTUYECKUM MPOLIECCOM TEPMUUYECKON U XUMHKO-TEPMUYECKOI 00pabOTKH, a TaKkkKe
OCYIIECTBIATH €€ pealn3aluio




[1K-2.1

Omnpenenser  cnocoObl  KOHTPOJS M YyIpaBlIEHUs  MapaMeTpaMu
TEXHOJIOTMYECKOro Ipolecca

[1K-2.2 Ocy1ecTBisieT BHIOOP TEXHUYECKHUX U IPOTPaMMHBIX CPEACTB IS
pean3aluy CUCTEMbl aBTOMATU3UPOBAHHOTO U aBTOMATUYECKOTO
yIpaBJIeHUS

[K-2.3 BrimomnusieT pa3paboTky 0011el cXeMbl CHCTEMbI aBTOMAaTU3UPOBAHHOTO

H aBTOMATHUYCCKOI'0 YIIpaBJICHUA TCXHOJIOTHYCCKUM IIPOUCCCOM U
INOATOTOBKY TEXHUYICCKOM JOKYMCHTAllUN




4. CTpyKTypa, 00b6M U COEpKaAHNE TUCUUIIMHBI (MOXYJIs)

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

YyucIie:
— KOHTaKTHas pabora — 78,8 akaj. 4acos:

— ayauTopHas — 75 akaj. 4acos;

— BHeayauTopHas — 3,8  akaJl. 4acos;

— caMmocTosITenbHas pabota — 65,5 akaj. 4acos;

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

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

<DopMa aTTeCTaluu - 3K3aMEH

AynutopHas g
KOHTaKTHas paboTa 3E dopma TeKyIero
o ==
N B aKaJl. qacax 5] Bun KOHTPOJIS
Paznen/ rema 3 ( A ) £ . p Kon
g 3 © | caMOCTOSTENBHOI | ycrieBaeMOCTH U
JUCLUTUTUHBI 3 E © . | xommerenumn
O g 5 paboThl MIPOMEKYTOYHOH
Tlex nab. | mpaxT. 28 aTTecTalun
3aH. 3aH. | U &
1. ®yHKIMH U CTPYKTYpa
COBPEMEHHBIX OTKPBITBIX
HWHTETPUPOBAHHBIX CUCTEM
yIpaBlIeHUS
1.1 Knaccudukanms CamocTosaTenpHOe
HMHTETPUPOBAHHBIX CUCTEM U3y4YeHHE
10 00bEMY BBIITOJTHIEMBIX yueOHOH U
GbyHKIMH. HAaY4HO VYcTHbIii onpoc.
WuTerpupoBaHHble CHCTEMBI 1 2 JIUTEPATYPBI. Joknan no reme [K-2.1, IK-
yIpaBJicHHS TTowuck "®yuknun SCADA | 2.2, TIK-2.3
TEXHOJIOTHYECKHM JIOTIOJTHUTENIbHON cucrem"
TIPOLIECCOM U MaTepHajoB MO
npousBoactoM. SCADA u teme. [logroroska
MES cucremsi. JoKana
4
1.2 Texuuueckue cpeacTsa
CamocTosTenbHOe
U TIPOTrpaMMHOE
U3y4YeHHE .
obecriedeHue MocTpoeHHs qeBHOI 1 YcTHblii ornpoc.
HWHTETPUPOBAHHBIX CUCTEM, y HayHO Jokmnan no teme
THIIBL U CTPYKTYpa "TexHu4yeckue u
TIPOT; aMMEI}(;Foyp 1 4 AT CPATYPEL. MIPOrpaMMHBIE TIK-2.1, TTK-
porp TTonck porp 2.2, 1IK-2.3
obecrie4eHus1, MECTO B . cpezncTsa
o JIOTIOJTHUTENIbHON
ABTOMAaTH3UPOBAHHOM HMHTETPUPOBAHHBIX
MaTepHajoB MO "
cUcTeMe yIpaBlIeHUS cucTeM
teme. [logroroska
TEXHOJIOTHYECKHM
JOKJIaz1a 1o TeMe
00BEKTOM
HWroro no pazaeny 2 6
2. YpoBHH, LIeNX U pelIaeMble
3ajaud MHTETPUPOBAHHBIX
CHCTEM YIpaBJICHUS
MPOU3BOJICTBOM
2.1 ®dynkuuyn ypoBHen CamocrosrensHoe | YCTHBIH onpoc 1o
WHTETPUPOBAHHON CHCTEMBI, U3y4YCHHE nabopaTopHOIH
. IK-2.1, TIK-
KJaccupuKanus 4 1 4 4,5 yueOHOI pabote Nel 29 [K-2.3
[IPOTPaMMHBIX U JIUTEPaTypBhl, «CtpykTypa - ’
TEXHUYECKUX CPEICTB MOJIrOTOBKA K npoekra Tia




HCIOJIb3yEMBIX IS

71a00paTOPHBIM
MOCTPOCHUS KaXKI0To parop Portal»
3aHATUSIM
YPOBHS
CamocrosTenpHOe
n3yvdeHne
yueOHOil u
HAy4HO VerHslii onpoc.
2.2 Opranuzanus CBS3U v P
MEKITY VPOBHAMHE 6 JIUTEPATYPBI. Joknan no reme IK-2.1, IIK-
Y . IMouck "HNHTerpanus 2.2,1K-2.3
HMHTETPUPOBAHHON CHCTEMBI N "
JIOTIOJTHUTENILHOM cHcTeM
MaTepuaoB 110
teme. [loaroroska
JIOKJ1a1a
Htoro mo pasneny 10,5
3. IIpoexTupoBaHue U pazpaboTka
CHCTEM UYeJIOBEKO-MAIINHHOTO
uHTepdeiica
CamocrosTenpHOe
N n3yJdeHue
3.1 O630p pyHKIHH 1 YHCHH N
. yueOHOI YcTHBI orpoc 1o
uHTepHEHCcOoB cucTeM N
HCTIETHEPCKOro JUTEPaTypBbl, 1a00paTOpHOI
aBneHEm 4 IOJITOTOBKA U pabote No2 IIK-2.1, TIK-
yip _— BBIIIOJTHEHUE «I'paduueckue 2.2,1IK-2.3
CpasHuTEILHLIH 0630p CpeX naauBuayansHor | cpexcrsa SCADA
WinCC Advanced u WinCC Y p
. 0 3aJaHus 110 cuctemMsl WINCC»
Professional .
nabopaTopHOM
pabore
CamocrosTenpHOe
n3yJdeHue
qeOHOM VerHslii onpoc.
3.2 Oprasmsanus nepepasn nn};e aTyphl Hoxmnan o ”II‘)CMC
JIAHHBIX TIO CCTAM. 8 Bbln(f)ﬂﬂgllzl/lé "TIpoMBINILIEHHBIE TIK-2.1, TTK-
Beesienne 8 PROFINET u P 2.2, TIK-2.3
HMI WH/IMBUIYaJIbHOT CeTH Iepesiaun
’ 0 3aaHus O ITaHHBIX"
teme. [Toaroroska
JIOKJIaza
CamocrosTenpHOe
HU3y4yeHUe YcrHbli onpoc o
yaeOHOH nmabopaTopHOit
3.3 BzaumoneticTue TUTEPaTypPHI, pabote Ne3
HMHTETPUPOBAHHBIX CUCTEM. MIOJTOTOBKA K «Opranuzanyst K-2.1. TIK
IlonsATHe OTKPHITHIX 6 71a00paTOPHBIM B3aUMOJEUCTBUA 29 HI& 23
unrepdeiicos. Kimmuent 3aHATHSM, ypoBHENH - '
CepBEpHas apXUTEKTypa BBITTOJTHEHUE UHTETPUPOBAHHON
WHIUBHAYaIHHOT cuctemsl B Tia
0 3aJaHus 10 Portal»
pabote
Hroro no paszaery 18
4. TIporpaMMHO-TEXHHYECKHE
CpEIICTBa IOCTPOCHHS
WHTETPUPOBAHHBIX CUCTEM
YcTHBIi onpoc no
CamocrosTenpHOe 71a00paTOpHOI
4.1 Cucremsl ynpasiieHHsI
H3y4EHHE pabote Ned
Ha 6a3e Tunossix [ITK. GO «DODMUDOBAHIE
Crneunanu3upoBaHHOE i pMHpOBAY [K-2.1, TIK-
6 JIMTEPATYPEI, JIOTUYECKO
HporpaMMHOe o0ecreyeHue 2.2,1IK-2.3
MOJrOTOBKA K IpOrpaMMbl
Pa3pabOTKH OTKPBITHIX
MHTErDHDOBAHHELX CHCTEM naboparopHeiM | ympasieHus B TIA
pup ’ 3aHATUSAM PORTAL u

WinCC»




CaMOCTOSITEIbHOE

H3y4YeHHe
4.2 Pa3paboTka yueOHOM YcTHBIH onpoc 1o
YIPABJISAIOMIUX TPOTPaMM JIUTEPATYPBHI, nabopaTtopHoOi
MHUKPOTIPOLIECCOPHBIX MOJITOTOBKA K pabore No5 K-2.1. TIK-
KOHTPOJIIEPOB Ha SI3BIKaX nabopatopHeiM | «M3ydueHue KoMaHT 29 I.II’<-2 3
TEXHOJIOIMYECKOTO 3aHATHIM, SI3BIKOB - ’
MPOrPaMMHUPOBAHHUS BBITIOJTHEHNE IIPOTrPaMMHUPOBAHHUS
BBICOKOT'O YPOBHSI. unauBuayansHor | CFC u GRAPH».
0 3aJaHus 10
pabote
CamocrosTensHoe
H3y4YeHHe
yueOHOM YcTHbIi onpoc 1o
JIUTEPaTypBhl, nabopaTtopHoOi
4.3 T'padpuueckue paryp paTop
MOJITOTOBKA K pabote Ne6
BO3MO>XHOCTH, HaBUTaI[Us. I1K-2.1, TIK-
n1a00paTOpHBIM «IToctpoeHue
IIpuHIMIBI TMHAMU3AIUHU B Y 2.2, 11IK-2.3
SCADA cuetem 3aHATHSM, nHTephecoB B
’ BBIMOJTHCHHE SCADA Trace
UHUBUYaIbHOT Mode»
0 3aJaHus 110
pabote
CaMocrosTensHoe
U3y4YeHHE
yueOHOM
. JIATepaTypsl YcTHBIM onpoc 1o
4.4 O6paboTunku coOBITHI o rg TO]};II()a I’( 1a6o aropHoﬁ
n quHamuzanus Ha C. A paTop IIK-2.1, TIK-
n1ab0paTOpHBIM pabote Ne7
I'noGaneHble ckpunthl Ha C - 2.2, TIK-2.3
3aHATHSIM, «Cxpunte WIinCC
(Scheduled Tasks).
BBITIOJTHEHNE »
UHUBUAYaIbHOT
0 3aJaHus 10
pabote
CaMocrosTensHoe
U3y4YeHHE
y4eOHO
JATEPATYPhI .
PaTyPbI, YceTHbIi onpoc 1o
4.5 TlporpaMMupoBaHue Ha MOATOTOBKA K .
nabopatropHoi MK-2.1, TIK-
VBS. O630p CTpyKTYypbI 11a00paTOPHBIM
. pabote Ne§ 2.2,1IK-2.3
00bexkToB WinCC. 3aHATHSIM,
«Cxpuntel VBS»
BBINOJIHEHNE
HUHUBUAYaIbHOT
0 3aJaHus 10
pabote
CaMocrosTensHoe
U3y4YeHHE
y4eOHO
JIATEpaTyphl, VYceTHBI onpoc 1o
. MOATOTOBKA K nabopaTopHON
4.6 Cucrema cooOUIeHU 1 na6il) ATODHEIM a6po e ]13{'09 MK-2.1, TIK-
pesor B SCADA WinCC parop p y 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
JMaHHbIX/ JIOCTyI K TaHHBIM J'II/I}"]F: ATVDBL a6(r))Te ]\I[')o 10 IK-2.1, TIK-
WinCC uepes paziananbie PaTypHL, P N 2.2, TIK-2.3
. MOJITOTOBKA K «DopmupoBaHue
HHTEPQEHUCHI. -
naboparopueiM | oryeroB B WINCC»

3aHATHAM,




BBIIIOJIHCHUEC

WHUBUAYAIHHOT
0 3a7aHus 110
pabore
CamocrosTenpHOe
u3ydyeHue
yueOHOI
JIUTEpaTypBsl, VYceTHBIN onpoc 1o
4.8 Koment-cepepuas 110, F(I))TOIZII()a K nabo aTopHoﬁ
apxutektypa B WinCC. A paTop IK-2.1, TIK-
2 4 2 nabopaTopHBIM pabote Nell
CuCTeMBI ¢ pe3epBHBIM 2.2,TIK-2.3
cepepon WIinCC 3aHATHUSM, «Ilepenaya qaHHBIX
p BBITIOJTHEHUE B Trace Mode»
WHIUBUAYAIBHOT
0 33j1aHus TI0
pabote
CamocrosTenpHOe
u3ydyeHue
yueOHOI .
JTepaTyph VYcTHBIN omipoc 1o
4.9 OcobenHocTH o romBKaI’( nabopaTopHO
MPOTrPaMMHUPOBAHUS . pabote Nel2 MK-2.1, IIK-
. 1 2 2 1abopaTopHBIM
rpaduueckux naHenei «IIporpammuposan | 2.2, I[IK-2.3
- . . 3aHATHSM,
Siemens 8 WIinCC Flexible ust rpauuecKux
BBITIOJTHEHNE o
naHenei»
HHIUBUAYAIHHOT
0 3a1aHus 110
pabore
HWroro no pazaeny 17 33 31
HWroro 3a cemectp 30 45 65,5 9K3aMeH
Hroro no aucuuminze 30 45 65,5 9K3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jlist peanuzanuu mpeIycCMOTPEHHBIX BUIOB Y4eOHOM paOOThI B KaUueCTBE
00pa3oBaTeNbHBIX TEXHOJIOTHH B MPETOaBaHUH TUCIUIUIMHBI «ATIIIAPaTHOE U MPOrPaMMHOE
o0ecreyeHrne OTKPBITHIX HHTETPUPOBAHHBIX CHUCTEM) HCIIOIB3YIOTCS:

Tpaauunonnsie 00pa3oBaTeNbHbIE TEXHOIOTMH — HH(OPMAIIMOHHAS JTEKIIHS
(BBOJHYIO JIEKILIMIO, TJI€ TACT MIEPBOE MPEICTABICHHE O MTPEIMETE U 3HAKOMCTBO CTYACHTOB C
Ha3HAYEHUEM U 33Ja4aMHM Kypca); JeKIMH — KOHCYJIbTALlUH, U3JI0KEHHE HOBOTO MaTepuaa
COIIPOBO’KAAETCS IIOCTAHOBKOM BOIPOCOB M JUCKYCCHEH B IOMCKAX OTBETOB HA 3TU
BOIPOCHI; TabopaTOpHbIE pabOTHI.

TexHonornu NpodIeMHOr0 00ydeHUs — IPOOIEMHBIE JIEKIIUU SBISIETCS Pe3yIbTaTOM
YCBOCHHS MOyYSHHOH HH(OpMAIMK OCPEICTBOM MOCTAHOBKU IPOOIEMHOT0 BOIIpoca U
MOMCKA MyTEH ero peieHus; J1adbopaTopHbie pabOThI C UCIOIB30BAaHUEM MPOOIEMHOTO
o0y4eHne, KOTOPOE 3aKII0YAETCs] B CTUMYJIMPOBAHUU CTYIEHTOB K CAMOCTOSTEIIbHOM
«100bI4ey» 3HAHUH, HEOOXOIUMBIX JJIS PEIICHUS] KOHKPETHOM MPOOIEMBI.

HHpopManmoOHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTelIbHbIC TEXHOJIOTHH — B XOJIC
MIPOBEJICHUS JICKIIMOHHBIX 3aHITUHN MPEIyCMaTPUBACTCS UCIIOIB30BAHHUE dJICKTPOHHOTO
JEMOHCTPAIIMOHHOTO MaTepuaia (JICKIUU-BU3yaIH3alliu ), UCTI0JIb30BaHue MHTEpHET
PECYpPCOB IS TPOMEKYTOUHBIX aTTECTAIUN M TPOBEPKH OCTATOYHBIX 3HAHUH.

JIEeKIIMOHHBIN MaTepua 3aKpeIuIsaeTcs B X0e J1a00paToOpHbIX paboT, HA KOTOPBIX
BBIMOJIHSAIOTCS TPYIIIOBBIC WIIM WHAWBHYAIbHBIC 3aJaHHS 110 TIPOIICHHON TeMe.

JlaGopaTopHbIE 3aHATHUS POBOASTCS B MHTEPAKTUBHOM (DOpME C UCTIOIH30BAHUEM
CIICAYIOIIMX METOJIOB MHTECPAKTUBHOTO OOYUCHHUS:

aKTyaJH3alys M03HABATEIbHOMN NESITEIbHOCTH YUAIIUXCSI ITyTEM MOOYKISHHS K
OCMBICJICHHIO JIOTHKH U TOCJICA0BATEIILHOCTH MPOBEJCHUS HAYYHOTO MCCIICIOBAHUS, K
BBIJICJICHUIO B HEM TJIaBHBIX U HAMOOJIEE CYIIIECTBEHHBIX TAIOB; TIPU 3TOM OIIPEICISICTCS
KOHEYHas I1eJ1b UCCIICOBaHUS, a IIYTH €ro MPOBeIeHUs U (GOPMBI ITPECTABICHHS PE3yJIbTaTa
oOyuaroluiicsi BRIOUpaeT cam;

OTCYTCTBHE KECTKO PEriIaMEHTUPOBAHHOTO TIOPSIJIKA BBITOJIHEHHSI pabOTHI 1O
00paboTKe IKCIIEPUMEHTAIBHBIX JIAHHBIX, KOTJa CTYACHT ONEPUPYET BCIIOMOTAaTEIbHOM
uHpopmanuel o crnocodax MOMCKa HEOOXOUMBIX IPOTPAMMHBIX CPEACTB, PYHKIUH,
IIPOTOKOJIOB Mepeiaun U 00pabOTKH TaHHBIX, YTO BIPAOATHIBAET CIIOCOOHOCTH K IMO3HAHMUIO;

IIpU MMOCTAHOBKE U aHAJIU3€ PE3YIbTATOB MUCCIEIOBAHUS IS JOCTUKCHHUS
MOCTABIIEHHBIX IIeNiel 00yJaronIrecs TOJKHBI JIeNIaTh CPABHEHUS, COTIOCTABIISITh HOBBIE
(akThl, MPUEMBI UCTIONB30BAHHBIC APYTUMHU YYaCTHUKAMU TPYIIIbI, 0Opaiiat BHUMaHNUE Ha
MIPUYMHBI, BHI3BIBAIOIINE TO WM MHOE SBICHHE U OBITH CIOCOOHBIMH MPOIEMOHCTPUPOBATH
MH/IMBUYaIbHOCTh CBOETO MOJIX0/1a K PELICHHUIO 3a1a4H;

MpOBeJICHHUE 3aHATHI B PopMe MONCKA TPUYUH TOMYIICHHBIX OMIMOOK MpHU
MIPOBEJICHUH HCCIIEIOBaHNS, IPUYNH HECOBMAACHUS PE3YIBTATOB C MOMYUYEHHBIMH IPYTUMHU
rpynmnamMu 00yJaromuxcs, Mo0yXAeHne K CTPEMIICHUIO HaXOAUTh U YCTPAHITh Uy>KUE U CBOU
OILITMOKH.

CamocrosTenbHas paboTa CTUMYJIHPYET CTYAEHTOB K CAMOCTOATENbHOM MpopaboTke
B MIPOLIECCE BBIMIOJIHEHUS KOHTPOJIBHBIX paboT, a TaKkKe B MPOIlecce MOATOTOBKU K YCTHOMY
OIPOCY, TECTUPOBAHUIO U UTOTOBOM aTTECTAIIHUH.

6 Y4eOHO-MeTOoqMYECKOE 0OOecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIMXcst

[IpencraBieHo B npuiiokeHuu 1.

7 OueHOYHbIE CPEACTBA ISl POBEACHUS IIPOMEKYTOYHOM ATTeCTALUN
ITpencraBieHbl B IPUIOKEHUN 2.



8 YueOHO-MeTOnM4YEeCKOEe M HH(POPMALIMOHHOE 00eclieYeHHe U CHUILINHBI

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, Tadum., 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 : yueOHoe nocobue / M. FO. Ps6unkos, E. C. Psbunkosa ; MI'TY.

- Maruuroropck : MI'TVY, 2017. - 1 anektpon. ont. nuck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20831. - TekcT : 3JCKTPOHHBIA.

3. Mumog, O. B. IlporpamMmmupyembie KOHTPOJUIEPHI B CHUCTEMax MPOMBIIIICHHOMN
aBromatm3anuu: yuyebnuk / O.B. IumoB. — Mocksa : UHOPA-M, 2024. — 365 c. + [om.
MaTepuaibl [DnekTpoHHbId pecype]. — (Bsiciiee obpaszosanue). — DOI 10.12737/17505. -
ISBN 978-5-16-019101-0. - Tekcr : anexTponHsIii. - URL:
https://znanium.ru/catalog/product/2086790 (nara oopamierus: 04.04.2025). — Pexxum gocTyma:
IO TTOJIITHCKE.

0) lonoJiHUTeILHAS JIUTEpPaTypa:

4. bekkep, B. @. Texuuueckue cpencrsa aBToMaruzauuu. MiHTepdeiicapie ycTpoicTBa U
MHUKPOTPOIIECCOPHBIE cpesicTBa : yueOHoe ocodue / B. @. bekkep. - 2-e u3z. - Mocksa : PUOP :
NHOPA-M, 2020. - 152 c. - (BO: bakamaBpuar). - ISBN 978-5-369-01198-0. - Tekcr :
anekTponusii. - URL: https://znanium.ru/catalog/product/1062242 (mata oOpamieHUs:
04.04.2025)

5. TapannukoB 0.B [luckpernas maremaruka. 3aJadyHuK : ydeOHoe mocobue s
By30B / 0. B. TapanaukoB. — Mocksa : UznarensctBo HOpaiit, 2023. — 385 c. — (Bsicmiee
obpazoBanue). — ISBN 978-5-534-01180-7. — Texkcr : snexrponHsii // OOpa3oBarenbHas
mwiargpopma HOpaiir [caiit]. — URL:https://urait.ru/bcode/511496  (mata oOpamieHus:
04.04.2025).

6. Psbunkos M. 1O. [IporpammupoBaHue CUCTEMBI TUCTIETIYEPCKOTO YIIPABICHUS :
yuebnoe nocodue / M. 1O. Ps6uukos, E. C. Ps6uukoa ; MI'TY. - Maraurtoropck : MI'TY,
2016. - 1 snextpoH. ont. quck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1528. - TekcT : 31eKTPOHHBIIA.

B) MeToauuyecKkue yKazaHus:

6. Ps6uukos M. 1O. [IporpammupoBaHue CUCTEMBI TUCTIETYEPCKOTO YIIPABICHUS :
yuebHoe nocobue / M. 0. Ps6uukos, E. C. Ps6unkosa ; MI'TY. - Marautoropck : MI'TYV,
2016. - 1 snextpoH. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1528. - TekcT : 31eKTpOHHBIHA.

7. AunpeeB C. M. PaszpaGotka ympasistouux 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 : 31eKTpOHHBIA.

8. Amnpapees C. M. IIporpaMmupoBaHre MUKPOIIPOLIECCOPHBIX KOHTPOJLIIEPOB
SIMATIK S7 300/400. JTabopaTopHblii mpakTHKYM : yueOHOoe nocobue / C. M. Anzpees, M.
1O. Psa6unxkos, T. I'. CyxonocoBa ; 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-pecypcebi:

IIporpammHoe obecnevyenune

HanmMmeHnoBaHmue Ny
o Ne norosopa Cpoxk nercTBUs JTMLEH3UN
CcBOOOIHO

CoDeSys pacupoctpansiemoe 110 OeccpouHo
MS Offlce 2003 Ne 135 ot 17.09.2007 O6eccpouHo
Professional
Bpayzep Mozilla CBOOOTHO
Firefox pacnpoctpansiemoe [10 Oeccpotmo

. cBOOOIHO
Zip pacnpoctpansiemoe [10 Oeccpotno

IIpodeccnonanbubie 0a3b1 JAHHBIX U HH)

OPpMAallUOHHBIC CIIPABOYHbIC CHCTEMbI

Haspanmne Kypca

Cchuika

OnekTpoHHble pecypchl Oubnmorexku MI'TY wum.
r.u.

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

Hocosa
Hannonansnas nadopmannonno-anammtuueckas | URL:
cuctrema — Poccuiickuii wunzaekc HayuHoro | https://elibrary.ru/project risc.asp

DnekTpoHHas 0a3a mepuoAMYecKux u3gaHuil East
View
Information Services, OO0 «MBHUC»

https://dlib.eastview.com/

denepanbHOE rocy1apCTBEHHOE OI0KETHOE
yupexaenue «dDenepanbHblii HHCTUTYT

URL: http://wwwZ1.fips.ru/

Poccuickas  T'ocynapctsennas  Guomiorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karayoru

MexnyHaponHas pedepaTtuBHas 51

MOJIHOTEKCTOBAS https://www.nature.com/siteindex
CIIpaBOYHas1 Oasa JAaHHBIX HAaYYHBIX I/I3)IaHI/II71

Nudopmannonnas cucrema - HopmaruBHble

IIPaBOBHIC

AKThl, OPraHU3AIMOHHO-PACTIOPSIAUTEIbHBIE
JIOKYMEHTBI, HOpPMAaTHUBHBIE U METOJUYECKUE
JOKYMEHTbl ¥ TMOJATOTOBJEHHBIE  MPOEKTHI
JTOKYMEHTOB

https://fstec.ru/tekhnicheskaya-zashchita-inf
ormatsii/dokumenty-tzi?ysclid=lujknksfy7247
57053

Nupopmannonnas cucrema - baHk JaHHBIX yrpo3
6e3onacHoct nHpopmanmun GCTIK 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 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCTieYeHHEe JUCIUTUINHBI BKIIOYALT:

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

YueOHast ayTUTOpHS 715 MPOBEACHUS MPAKTUUECKUX 3aHATUN: KOMITBIOTEPHBIN KJ1acc
(TTepconanbubie kKoMmbioTephI ¢ akeToM MS Office, Beixomom B IHTEpHET 1 € IOCTYIIOM B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTebHYIO Cpely YHUBEpcUTeTa) (aya. 448)

[TomemeHust At CaMOCTOSATENLHOM paboThl oOydaromuxcs (IlepconanpHbie
komIbloTepsl ¢ makerom MS Office, Beixomom B IHTEpHET U ¢ IOCTYIIOM B 3JICKTPOHHYIO
nH(OPMAIMOHHO-00pa30BaTENLHYIO Cpey YHUBEpcUTETA) (aya. 448)

Y4eOHble ayAUTOPUH [T TPYIIIOBBIX U MHIUBUAYATbHBIX KOHCYIBTAIIUH, TEKYIIETO
KOHTPOJISL U IPOMEXYTOUHBIX KOHCYIbTalui (Jlocka, MyabpTUMEAUMHBIN IPOEKTOP, IKPAH)
(ayn. 448)

[Tomerienue Uit XpaHEeHHUS U TPOPHUIAKTHUECKOTO 00CITy)KUBaHUS Y4€OHOTO
obopynoBanus (Cremtaxu sl XpaHEHUs] y4eOHO-MEeTOANYECKHA JOKYMEeHTaIn) (ayn. 445)

Y4ueOHast ayTUTOpHS IS IPOBEICHUS MPAKTHUECKUX 3aHATHIA U TAOOPaTOPHBIX
pabot: 1abopaTtopus aBTOMaTH3AIMH TEXHOJOTHUECKUX MPOIIECCOB U IPOU3BOJICTB (
nabopatopusblil crenn «IIpoMeinuienHsle natanku Temneparypsi», [IAT-CK +
KOMIIBIOTEp ¢ IpenycTanoBiaeHHbIM [10 oT nzroroBuTens; 1a00paToOpHbIi CTEH
«IIpombiiennsie gatuuku aasienus», [I1J1-CK + kommbroTep ¢ npeaycranoBieHHbM [10
OT M3TOTOBUTEIIS; POrpaMMUpyeMbIit lormyeckuii kouTposuiep ITJIK-Siemens S7-300 +
HOYTOYK ¢ ipenycTaHoBieHHBIM [10 oT m3roroBuTterns; 1adbopaTopHbiid cTeHa «OCHOBBI
aBToMatukn», OA-MP; nporpammupyemblil JIOTHYECKUN KOHTPOJLIEDP € pACIIpeaeICHHON
nepudepueii Simatic S7-400) (ayx. 450)



IMPUJIOKEHUE 1

YueOHO-MeTOANYECKOE 0O0ecTIeYeHre CAMOCTOSITEILHOI padoThl 00y4aromuxcst

[lo pucrumimHe «AmnmapaTHOE W TNPOrpaMMHOE 00ecreueHHE OTKPBITBIX WHTETPUPOBAHHBIX
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 BKJIIOUaeT B ce0sl COBpeMEHHasi MHTEIpUPOBAaHHAs CHCTEMa
YIPaBJICHUS TIPOLEeCcCOM?

2. Kakue 371eMeHTBI COJAEPKUT YPOBEHD YIIpaBICHUS?

3. Kakue pyHKIUY BEITIOTHSICT YPOBEHD YIIPABICHHUS?

4. C nomomIpl0 Kakux CpeCTB MPOUCXOIUT MH(POPMALMOHHOE O0O0bEeTUHEHHE
AJIEMEHTOB YPOBHS YIIPABJICHUS?

5. I3 kakuX OCHOBHBIX 3JIEMEHTOB COCTOUT TUIIOBOM KOHTYP PETyIUPOBAHUS?
6. Kakue pyHkuuu BEIOTHSET 1MosieBol ypoBerb ACY?

7. Kakue OCHOBHBIE THUIIBI MOJYJ€H  HCIONB3YIOTCS B
IPOrpaMMHUPyEeMOro KOHTposuiepa?

8. IlepeuncnuTte PyHKIMH CUTHAIBHBIX MOJYJIEH

9. Kakue Turibl CUTHAJIBHBIX MOJTyJiel BXOAAT B cemeiictBo SIMATIC?
10. Kak mpoucxoauT KOJUpOBAaHUE XapPaKTEPUCTUK CUTHATILHOTO MOAYJISI B €10
00o3HaueHun?

11. Kakoe Ha3HaueHHe (QYHKIIMOHAIBHBIX MOJTyJIei?

COCTaBC

2. I'panueckue
CpeacTBa
SCADA-cucTeMbl
WINCC

1. Knnaccugunmpyiire Tumnsr TaroB WinCC.

2. PackpoiiTe noHATHE TUHAMU3ALUU

3. Crioco0sI pasieneHus SKpaHa CUCTEMbI BU3yaTu3alli.
4. Kakue criocoObl JUHAMU3AIUKN IPU HEOOXOJUMOCTH N300pa3UTh MOCTETIEHHO!
JIBIDKEHHE 00beKTa BBl MOXKeTe MpeIIoKUTh?

5. Kakue criocoos! Hapuranuu B npuitoskeann WIinCC Ber 3Haete?
6. KakoBo Ha3zHaueHue mactepa auHamuku - Dynamic Wizard?

7. KakoBa mociieoBaTeIbHOCTh OCHOBHBIX IIaroB HpPU CO3JaHUU TPOEKTA 1}
WinCC?

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

9. Kakoii cioco6 aunamu3zaru B WIiNnCC tpeOyeT npH BBIMOJTHEHUH MUHUMYM
pecypcoB mporeccopa’?

3. Opranu3zanus
B3aUMOJCICTBUSA
YPOBHEM
WHTETPUPOBAHHON
cucremsl B Tia Portal

1. Ykaxxute 0COOCHHOCTH aJipecalliid aHaJOrOBBIX M JUCKPETHBIX BXOIHBIX
BEIXOOHBIX curHanos ITJIK.

2. IlocnenoBaTenbHOCTh CO37aHMs KOH(GUTrypauuu anmnapaTHbix cpencts [IJIK
C yaJeHHo nepudepuen.

3. Ilepeuncinre ocHoBHBIE Moaynn [1IJIK n ykakute nx Ha3HaueHue.

4. ®opmupoBaHue
JIOTUYECKOU
MPOTpaMMBbI

ympasienus B TIA

PORTAL

1. Kakoil s3bIK NporpaMMHUpOBaHUS MOKeT ucnoib3oBatbess B WINCC mpy
CO3JIaHUH CUCTEMEI MEHIO?

2. JlaTb CpaBHMTEIBHBIM aHaAIN3
nporpamvupoBanus Ha C u VBS.

3. Jlst wero mpennasHaueHa cuctema WinCC ODK?

4. HaznaueHue ri1o0anbHbIX CKPUIITOB, YCIOBUS X BBITOJHEHUS

ucronszyembix B WINCC  cpen

5. N3yuenune komaH
SA3BIKOB

MIPOrpPaMMHUPOBAHUS
CFC u GRAPH

1. Haznauenue 6nokoB R_TRIG, F_TRIG?

2. MOXHO 1 HaCTpauBaTh YUCIIO BXOI0B OJIOKOB TUCKpeTHOM Jioruku Ha CFC?
3. Ilepeuncnure Tumbl curnanos B CFC.

4. Kakue 050ku peasin3yroT GyHKIIUM KaTyliek ¢ naMathio Ha CFC?

5. @yHKIMH PEIaKTOpa OYePETHOCTH BhI30Ba OJIOKOB

6. Kak BBITIOJIHUTH ONTUMHU3AITUIO OYEPETHOCTH HCIIOTHEHUS OJI0KOB?




Ilepeyennb
JIa00pATOPHBIX padoT

Bomnpocs! k 3amure

7. Cnoco6s1 MoHUTOpHHTA TIpotiecca B cpene CFC

8. Haznauenue 610k0B nepexmoueHust SEL u MUX

9. Kak peanu3oBarh omnepanuu HHTErpUpoBaHus U TuddepeHIpoBaHUS B
cpene CFC?

10. Tlepeuucnaure Onoku, HeoOXomumble st peanm3anuu [IM-3akoHa
yIpaBICHUSI.

11. Kak yuyuTbiBaeTcsi THN JAHHBIX NPU BBIOOpPE KaTaOKHBIX OJIOKOB IS
00pabOTKH YHCTIOBBIX ONepaIiuii?

12. Tlepeuucnure OCHOBHBIE CTPYKTYPbl MPOrpaMM IOCJIEI0BATEILHOTO
yIpaBIeHUS

13. Buasl u HazHauenue 610kupoBok Interlock u Supervision

14. ®yHKIMK MEHIO YIIpaBJIEHUS CEKBEHCOPOM

15. TlepeuncnuTe MHCTPYKIIMH STANIOB U Pa3AesioB MEPMAaHEHTHOTO KOJa

16. C xakumM# COOBITUSIMU MOKHO KOMOMHHUPOBATH MHCTPYKITUU ATAIOB?

6. [TocTpoeHue
uHTEpPEICcOB B
SCADA Trace Mode

1. ITpunuun pa6otsr monutopa. Kanan TRACE MODE 6
2. Knaccudukanus komnonenTtoB TRACE MODE

3. ApXuBHpOBaHHE KaHAJIOB y3Jia

4. ApXxuBHpOBaHHE KaHAJIOB IIPOEKTa

5. OT4er TpeBOr U reHepanus CoOO0IIeHUN

6. Kimaccudukarnms cioes

7. Knaccuduxkanus y3noB

7. Cxpuntet WIinCC

1. Kakoii s3bIK MporpaMMHUpOBaHusi MOKeT ucronb3oBarbess B WINCC mpy
CO3JIaHUH CUCTEMbI MEHIO?

2. Jare cpaBHHTENBHBIA aHanu3 wucnoibdyembix B WINCC  cpen
nporpammupoBanus Ha C u VBS.

3. Jlost wero mpeanasnaueHa cuctema WinCC ODK?

4. Haznauenue ri100anbHbIX CKPUIITOB, YCIOBUS MX BBITOJHEHUS

8. Cxpuniter VBS

1. Kaxk 3amyctuts Mactep ckpuntoB VBS WINCC?

2. Kakas ctpykTypa ckpumnra?

3. Br13oB npouenyp u ¢pyukuuii B VBS

4. Kakue BO3MOXXHOCTH OTJIJKH CKpUIITOB WINCC cymectByioT B TIA PORTAL
?

5. Co3nanue nepemeHHbIx B VBS

6. O0bexTHas mozens VBS

9. Tpesoru B WINCC

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

2. B yem otnmume Status tag u Message tag npu Hactpoiiku TpeBoru B WinCC?
3. TTouemy pazpadorunk WInCC nenaer 0oCHOBHO# yrop Ha pabOTy Ha ypOBHE
SCADA ¢ aMcKpeTHBIMH TpeBOTaMu?

4. Yto 0603HAYACT TEPMUH KKBUTHPOBAHUE?

5. Ha3HaueHue cucTeMbl COOOLIEHUN U TPEBOT

10. ®opmupoBanue
orueroB B WIinCC

1. Kakue Buzpt otyeroB popmupyrotces WinCC?
2. I'paduueckuii qu3aitnep otueToB. IIopsioK HCIIONB30BaAHUS
3. llTabmons! oTueToB. HacTpoiika mabmoHa

11. [lepenaya naHHBIX B

1. Yrto Takoe «coenuuenue» B Trace Mode ?
2. CpencTBa ceTeBOM MOAICPKKA

Trace Mode 3. AnmapartHasi peanu3anus CBsi3u C yCTPOHCTBAMH BBO/Ia-BhIBOJA
4. Ucnonp3oBanue TexHonoruu Active X
12. 1. Tlepeuncnute ocHoBHble oTimnuuss B (yHkiusax WINCC mis PC u
[IporpammupoBanusi | rpaguuecKux NaHesew.
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Ilepeyennb Bomnpocs! k 3amure
JIa00pATOPHBIX padoT

rpaduueckux naneneit | 2. Kakumu untepdeiicamu 0ObIYHO OCHAIEHBI COBpEMEHHBIE rpaduyuecKue
nanesnu?

4. Kak ocymecTBisieTcss HAacTpoiika MapaMeTpoB TrpadUyuecKuX MaHeIeH
Pa3IUYHbIX TPOU3BOUTENIEH?

HpI/IMepLI BapuaHTOB 3aJaHUH HA CaMOCTOATECJILHYIO pa60Ty

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

Pazpaborare rpaduueckuii MHTEpQeic aBTOMAaTU3MPOBAHHOTO pPabOYEro MecTa orepaTopa
yOpaBjIeHUs JIMHUEH KoHBelepa. Pa3paborate Momens paboThl KoHBeiepa. CTpyKTypHas cxema
YIAKOBOYHOM JIMHUM U300pakeHa Ha puc.43.

PaboTa ynakoBo4HOM JMHUN KOHBeHepa.

1. Bcsa pabGoTa KOHBeiiepa HaUMHACTCSl TOJBKO IMOCJE HaxkaTus Ha KHOMNKY «Ilycky».
[Ipu HaxaTuu Ha KHONKY «CTOI» BCE MEXAaHU3MbI KOHBEHEPA OCTAaHABIMBAOTCSI.

2. Ilpm poctmwxeHwwm wu3nenus jgarduka wsaenws «/AW» JeHTta KoHBeiepa
OCTaHaBJIMBaETCs. BKiltoyaeTcs crajakuBaTellb, KOTOPbIA IPOU3BOAUT 3arpy3Ky U3IENHS B
Tapy M TOCJIE€ 3TOr0 BO3BpaIllaeTCs Hazad. XOJ CTaJKUBATENIsd OrPAHUYEH KOHLIEBBIMU
BBIKJTIOUATENsAMU: «cTom Briepen — CB» u «cton Hazamg — CH».

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

Q KH. «Myck» MyneT

oneparopa
Q KH. «CTton»

YnakoBoYHas

KoHBeiep Tapa

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

MNpusoa

KOHBenepa

«M» Mpuson

CTankuearensa

Puc.1.  CrpykrypHas cxema yrmakoBOYHOW JMHUU KOHBeWepa

3aganme Ne2: Paspadorarhb 4Yel0BeKO-MAIIMHHBIA MHTepdeiic ¢ JUHAMUYECKUMM
3JIeMEeHTAMM /ISl yHpaBJieHus1 JuTom.

Hcnonw3ys s3p1k miporpammupoBanusi VBS paspaboTtaTh IUHAMHYECKUH YeIOBEKOMAITHHHBIN
uHTepdeiic yrnpaBneHus TUPTOM.

1. BwbI130B qudTa HA TAK.
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OTKpBITHE U 3aKPBITHE ABEPEU.
[lepemerienue nudTa Ha 3aJaHHBIN 3TAXK.
BxuttoueHue 1 BBIKIIIOUEHHUE CBETa B KaOMHE, OJICBETKY KHOIIOK BbI30Ba U 3aJJaHHE ITaXka.
Peanuzanunio HeOOXOIUMBIX 11ay3 MPH BHIMOJIHEHUH JEHCTBUN.

CamocrodTenbHyt0 paboTy 1o pa3paboTKe MporpaMmbl yIpaBieHUs JTU(TOM pa3fesuTh 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 IEPEMEIICHUA KaOWHBEI.

Jran 3. ObecneyeHne HEOOXOAUMBIX T1ay3 MPU YIPABICHUU JIBEPbMHU KaOWHBI, €€ OCBELICHUEM,
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 po00TOM MAaHUIYJIATOPOM») MOXKET OBITH BBINTOJIHEHO uepe3 cumyisitop PLCSIM, nuibo
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. IIpumep MHEMOCXEMbI BU3yalln3aluu paboTsl poO0Ta-MaHUITYIATOPA

3aganue Ne3: PazpaGorka cucTeMbl BU3yaIH3alliu KOHBeliepa

Onucanue NapaMeTpoB MoJe/ 1N KOHBeliepa

[IporpammHuas Mozienb KoHBeHepa npeacTasisier coboit DDE cepBep u obecrieunBaeT CUMYIISALNIO
mporiecca yIpaBJIeHHS KOHTPOJUIEPOM OO0BEKTOM-KOHBeliepoM. HeoOxomumMo oOecneunTh aaeKBaTHOE
npencrasienne B SCADA TekyIero coctosiHus KOHBeWepa IMyTeM aHajin3a HHPOPMALMOHHOTO 0OOMEHa
MEX1y 00BEKTOM U MHKPOIIPOIECCOPHBIM KOHTPOJUIEPOM M 00ECHIEUHTH Mepeiauy CUTHAJIOB 3aaHHOTO
YPOBHSI 3aIIOJIHCHUSI eMKOCTEH U py4HOTO yrpasienus u3 Intouch B momens.

JInst opraHn3anuy CBsA3M HEOOXOANMO HACTPOHUThH TOUKY JIOCTYIIA CO CIEAYIOIMMH apaMeTpaMH —
umst cepsepa (Server Name) Server, ums rpymnmsl mapametpoB (Topic Name) Taxoke Server.
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IMPUJIOKEHUE 2

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

a) HnannpyeMble pe3yJdbTaThbl 06y‘leHHﬂ H OHEHOYHbIC CPEACTBA AJIA IIPOBEACHUSNA l'[pOMe)KyT()‘lH()ﬁ arrecrammm.

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0yUeHHS

O1eHOYHEIE cpe€acTBa

IIK-2 - Cnoco6eH BBIOHPATh CHOCOOBI M CPEACTBA KOHTPOJS W PEryJupOBaHHUs IJs peaju3aluu CHCTeMbl ABTOMATH3HPOBAHHOTO 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 TEOPETUIECCKHUX BOIIPOCOB

1.

2.

Haznauenne u opraHumszauusi aucrneryepckoro yuera. [lpuHumn opraHuzanuu
SCADA — cucremsl.

ArmnmapaTHO — MpPOrpaMMHbIE KOMIUIEKCHl YPOBHS JUCIETUEpHU3aLUHM IIpoliecca
ynpasineHus. CTpykTypa anmapaTHbIX CpPEICTB, MCIIOJIB3YEMOE IPOrPaMMHOE
obecrieueHue.

[TonsTHe M Ha3HAUYEHUE CEPBEPOB IEpeay JaHHBIX B allllapaTHO — MPOrPaMMHBIX
komriekcax. Ctpykrypa u pynkuuun DDE-cepsepa.

Opranuzaiusi CBS3M C KOHTPOJUIEPOM 10 KOMMYHHKAallMOHHOMY KaHally CBS3H.
ITopsnok HACTPOMKH KaHaa.

ITonstue u HazHaueHue SCADA cucremsl. [lpuHnun opranuzanuu u pazpaboTKu
M0JIb30BaTEIbCKOI0 HHTEpPeiica.

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

N~ WNE

[TosicHuTe MpUHIIUT pabOTHI KOHTPOJIJIEPOB BHEIIHUX YCTPOHCTB.
W3noxure GyHKINU JIEMEHTOB MUKPOIIPOLIECCOPHOM CUCTEMBI.
W3noxure Ha3HAUeHUs HHTEP(ENCOB U MPOTOKOJIOB UHTEPPENCHOM CBA3H.
N3noxute nopsaok cozaanus npoekra B Tia Portal.
N3noxure nopsaok padotel Moayinel cBa3u Y BK ¢ o0bexToM yrpaBieHus.
[Mosicaute mopsiiok pa3zpadotku uHTepdeiica oneparopa B Trace Mode/

Kaxkwue si3b1ka mporpaMmupoBanust moiepxusaet Tia Portal?
[TosicHuTe  OCHOBHBIE JIOTMUECKHE ONEpAlM  S3BIKOB  TEXHOJOIMYECKOTO
nporpamMmupoBanus. [IpuBenuTe npuMepsl.




CTpyKTypHBIi

AJIIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs O1eHOYHBIC CPECTBA
KOMTICTCHITHH
9. Kak copmuposars npoextr HMI B Tia Portal?
10. Tosicuure npuHIUIsl quHamu3auu B WIinCC
11. Kaxk 3amyctuts mactep ckpuntoB VBS WINCC?
12. Kakoii s3bIK IporpaMMUpOBaHHs MOKET ucmonb3oBathess B WINCC mpu cozpanun
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 010ku peanusyroT QyHKIUU KaTyiuek ¢ namsaTeio Ha CFC?

2. Kak oprann3oBaTh KOHTPOJIb IIEPHOAMYHOCTH UCHIOTHEHUs iporpamMmbl Ha CFC?

3. Ilepeuncnure Tunsl curnaios B CFC

4. Kakue anropuTMBbI yIIpaBIIeHHs BXOIST B cOCTaB oubmmotek Step 77

5. U3noxwure nopsiaok koHpurypuposanus uacrpymentapus WIinCC st BeIBoJa 1aHHBIX
Ha 9KpaHbl C UCIIOIH30BaHNEM IPahUKOB

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

7. lepeuncnute ciocoObl TUHAMU3AIMHN H300pakeHns: Ha MHeMocxemax WIinCC

8. Kakue BO3MOKHOCTH OTJIQJIKH CKPUNITOB WINCC cymiectBytoT B TIA PORTAL ?

9. Yto takoe «coenuuenue» B Trace Mode ?

10. Ha3naueHnwue riio0aibHBIX CKPUTITOB, YCIOBHUS MX BBITOTHEHHS

11. Knaccuguxkarus komnonentoB TRACE MODE

HpaKaneCKne BOIIPOCHI U 3alaHUSA

1. I[Tosicuute mpunuun padotsl MoHuTopa kanaia TRACE MODE

2. Kax 3anmyctuts Mactep ckpuntoB VBS WINCC?

3. Ilepeuncnute crocoOb! HHGOPMUPOBAHHUS Orieparopa o Tpesore, goctymnusie B8 WinCC
4. IloscHuTe MpUHIMN cO3aHus IepeMeHHBIX B VBS
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CTpyKTypHBIi

3JIEMEHT [Tnanupyemble pe3yiabTaThl O0yYeHHS OneHoyHbIe CpeaCTBa
KOMTICTCHITHH
5. losicauTe puHIUTT 00BEKTHOU Moaenu VBS
6. ITepeunciute ocHoBHbIe oTHuus B pyakiusx WIinCC mis PC u rpaduyeckux manenei
7. B uem omiinume Status tag u Message tag npu Hactpoiiku tpesoru B8 WinCC?
8. Maiite cpaBHUTEIBHBIHN aHaN3 Kcmob3yeMbix B WINCC cpen nporpammupoBanust Ha C u
VBS.
[1K-2.3 Boemonnser paspaborky o6mei cxewmsl | [IepeyeHb TeopeTHYECKHX BOIMPOCOB

CHUCTEMBI ABTOMAaTU3UPOBAHHOIO 51 1. Vpouu ynpaenenuss ACY TII. ®Dynkuuu kaxaoro ypoBHs. IlpuHnumer —

ABTOMATHUYECKOTO yIIpaBICHUS WCIIOJIb30BAHUSL  allapaTHO — TPOTPAMMHBIX KOMIUICKCOB JUIS TIOCTPOSHUS

TEXHOJOTHYECKUM IPOIECCOM u MHOTOYPOBHEBBIX CHCTEM.

IMOATOTOBKY TEXHUYESCKOM JOKYMCHTAallUU

2. AnmapaTHO — MpOrpaMMHBIE KOMIUIEKCHI YPOBHS YIPaBJICHUS TEXHOJIOTUYECKUM
IPOIIECCOM. OCHOBHbIE (DYHKIIUH U €r0 CTPYKTYpa.

3. 3amauu omepaTUBHOTO YNPaBJICHUS, KpAaTKas XapaKTePUCTUKA KaKI0U 3a1a4H.

4. KanennapHoe njaaHUpOBaHUE, allllapaTHO — IPOrPaMMHOE OOecIIeUeHHE 3a0auHn.

5. 3ajmaud JIOTUCTHMKH, amlapaTHO — MPOrpaMMHbIE KOMIUIEKCHl aBTOMaTH3alMU
CKJIa/IOB.

6. AnmapaTHO— TMpOrpaMMHBIE KOMILJIEKCHl y4deTa COCTOSHHSL ~O0OpyIOBaHMS,
IUTAHUPOBAHKUE 3arpy3Kd OOOpYyMOBaHUS IS JUCKPETHBIX TmporeccoB B MES
cucremax.

IIpakTHYyecKue BONPOCHI U 32 1aHUSA
7. Ha ©0aze cencopnoii manenn omepatropa OMRON NT21 peanusyiite

NPEICTaBICHHYIO aHUMAIIHIO 110 HAXKaTHIO Ha KHONKY “Start”:

- O @

8. B SCADA WinCC peanu3oBaTh aHUMAIUIO TEPEKIIOUCHHUS COCTOSIHUI JBYX
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CTpyKTypHBIi
3JIEMEHT [Tnanupyemble pe3yiabTaThl O0yYeHHS OrneHouHbIE Cpe/icTBa
KOMITETCHIIUH

KJIaIlaHOB:

OMIOFF |- (sl ‘ QOFF |

9. B cpene WINCC co3paiite B Kiiacce TpeBOr Error HOBbIil THUI TPEBOT ¢ UMEHEM IO
CBOEMY YCMOTpeHHI0. HacTpoiiTe 1[BeTOByI0 raMmy AJisi COOOIICHHI CO31aHHOTO
HOBOTO THIIA TPEBOT.

10. B cpene WINCC cosnaiite monb3oBatenbckuii apxuB «Operatorsy u 3amoiHuTe ero
JIAHHBIMH COTJIACHO 3aJaHHIO:

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 ]

21




CTpyKTypHBIi
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

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

[IpomexyTouHass arrecTalusi MO JAUCHUIUIMHE «ATMMapaTHOE W MPOrpaMMHOE oOOecredeHue
OTKPBITBIX MHTETPUPOBAHHBIX CHUCTEM)» BKJIIOYAET TECOPETUUYECKUE BOIPOCHI, MO3BOJIAIOIINE OLICHUTH
YPOBEHb YCBOEHHUS OOYy4YalOIIMMHUCS 3HAHWM, W NPAKTHYECKHE 3a/laHus, BBIBISIIONIME CTENCHb
c(OpMUPOBAHHOCTH YMEHUH U BIIAJCHUIA, TPOBOAUTCS B (hOpME IK3aMEHA.

DK3aMeH MO0 JaHHOW JUCIHIUIMHE MPOBOAUTCSA B YCTHOM (hOpMe MO 3K3aMEHAIMOHHBIM OuiieTam,
KQXKJIbIN U3 KOTOPBIX BKIFOUAET 2 TEOPETHUECKUX BOMPOCA M OJTHO MPAKTUYECKOE 3aaHHE.

Iloxa3arenu u KPUTECPHUHA OLICHUBAHUSA IK3aMeEHaA:

— Ha OLEHKY «OTJH4HO» (5 OamioB) — oOydaroumuics JIEMOHCTPUPYET BBICOKHIl YpOBEHBb
c(OPMHPOBAHHOCTU KOMIIETEHIIM, BCECTOPOHHEE, CHUCTEMATHYECKOE€ M TJIyOOKOe 3HaHHE Y4eOHOTO
MaTepuaina, CBOOOJHO BBIMOJIHAET MPAKTUYECKUE 3a/1aHUs, CBOOOIHO ONEpUPYET 3HAHUSIMHU, YMEHUSIMH,
MPUMEHSET UX B CUTYallUsIX MOBBIIIICHHOW CIIOKHOCTH.

— Ha OIEHKY «xopomo» (4 Oamna) — oOydaromuiics AEMOHCTPUPYET CpeOHHI 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 «HEeYI0BJIETBOPHUTEJbHO» (2 Oaiia) — oOyJarouuics IeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTHUECKOr0 MaTrepHala, JOMYCKAaeT CYIIECTBEHHBbIE OLIMOKH, HE MOXKET IOKa3aTh
WHTEJUICKTyaJIbHbIE HABBIKU PEIICHUS IPOCTHIX 3a/1a4.

— Ha OLICHKY «HeY/I0BJIeTBOPUTEabHO» (1 Oann) — oOyJaromumiics He MOKET MOKa3aTh 3HAHMS Ha
YPOBHE BOCIIPOU3BEIEHUS U 00BsICHEHUS MHGOPMAIINH, HE MOKET TTOKa3aTh WHTEJUICKTyaJIbHbIE HaBBIKU
pEIIeHUs TPOCTHIX 3a/1a4.



