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JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouast mporpamMma nepecMoTpeHa, 00CykKaeHa U 0100peHa s peanuzaruu B 2027 - 2028
y4eOHOM oy Ha 3acefaHuu Kadeapsl ABTOMaTHU3UPOBAHHBIX CUCTEM YIIPaBIICHUS

[Iporokonm ot 20 1. Ne

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

Pabouast mporpamMmma nepecMoTpeHa, 00CykaeHa u ogo0peHa s peanmsaruu B 2028 - 2029
y4eOHOM oy Ha 3acefaHuu Kadeapsl ABTOMaTHU3UPOBAHHBIX CUCTEM YIIPaBIICHUS

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

Pabouas nporpaMma rnepecMoTpeHa, 00Cy KeHa 1 0100peHa s pean3anuu B 2029 - 2030
y4eOHOM roJly Ha 3aceJaHuM Kadeapbl ABTOMATU3HPOBAHHBIX CUCTEM YIIPABIICHUS

[IpoTrokom ot 20 . Ne

3aB. xadenpoit C.M.KHI{pGCB

Pabouas nmporpamMma rnepecMoTpeHa, o0CykaeHa u ojgoopena s peanusaruu B 2030 - 2031
y4eOHOM oy Ha 3acefaHuu Kageapsl ABTOMAaTHU3UPOBAHHBIX CUCTEM YIIPABIICHUS

[Iporokom ot 20 1. Ne

3aB. xadenpoit C.M.KaneeB




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

[ensiMu OCBOCHMSI TUCITUTUIMHEI « ATIIApaTHOE U MTPOTPaMMHOE 00ecTieueHUE
OTKPBITHIX HHTETPUPOBAHHBIX CUCTEM» SIBIISIFOTCS: Pa3BUTHE POGECCHOHATHHBIX
KOMITETEHITMH B 00JIACTH MPOCKTUPOBAHUS, MOHTaXa, TPOrPaMMHUPOBAHHUS 1 BBOJA B
IKCILTYaTaIUIO OT/ICTBHBIX OJIOKOB U YCTPOUCTB COBPEMEHHBIX CIIOKHBIX MHOTOYPOBHEBBIX
CUCTEM aBTOMATHYECKOTO YIPABJICHHS TEXHOJIOTUIECCKIUMH MPOIIECCaMu, BRIOOpa
HEOOXOUMBIX CPEJICTB JIJISl pealn3allii aBTOMAaTU3UPOBAHHBIX CUCTEM, U3YUCHHE
MIPOrPaMMHOTO | amnmapatHoro obecnedenus uaterpamuu cucreM ACY TII u ACVYII.

2 MecTo 1ucHuILUIMHBI (MOYJIsl) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucnunnuna AnmnapaTHoe U IporpaMMHoe 00ecriedeHne OTKPBITHIX
MHTETPUPOBAHHBIX CUCTEM BXOJIUT B 4aCTh yU4EOHOIO I1aHa (POPMHUPYEMYIO yUaCTHUKAMU
00pa30BaTeNbHbIX OTHOIIEHUH 00pa30BaTeNbHOM IPOrPAMMBI.

Jis M3yueHust JUCUUIUTMHBI HEOOXOAMMBI 3HAHUS (YMEHUS, BIIAICHU),
c(OpMHPOBAHHBIC B PE3yJIbTATE U3YUYCHUS TUCIHUILIHNH/ TPAKTUK:

Cuctembl aBTOMAaTU3alUU U YIIPABICHUS

TexHuyeckue cpeacTBa aBTOMaTU3aLUU U YIIPABJICHUS

MeTtponorus u cpeAcTBa U3MEpEeHU

DNEKTPOHUKA B YIPABISIOLUIUX YCTPOMCTBaX

[{udpoBbie TeXHOIOTHN 00PAOOTKH MH(POPMAITUN B ABTOMATH3UPOBAHHBIX CUCTEMAX
YIpaBJICHUS

VY4yeOHast - MPaKTHKA 10 MOIYYEHUIO IIEPBUYHBIX MPO(ECCHOHANBHBIX YMEHHHA U
HaBbIKOB, B TOM UHCJI€ IEPBUYHBIX YMEHHUI U HaBBIKOB HAYYHO-UCCIIEI0BATENIbCKON
JeSITEIbHOCTH

3uanus (yMEHUs, BIA/ICHNUs), TOTYYCHHbIE MPU U3yUYE€HUU JAHHON JUCIUTUIUHBI
OyayT HeOOXOAMMBI [T U3yUEHUs TUCIUIUIMH/TIPAKTUK:

ABTOMaTH3a1Ms TEXHOJIOTHYECKUX NTPOLIECCOB U IIPOU3BOJICTB

ABTOMaTU3UPOBaHHBIE MH()OPMAIIIOHHBIE CUCTEMBI

Kommiekcsl Texaudeckux cpeacts B CAY

[TonroroBka K npoueaype 3aluThl ¥ NPOLELypa 3aIIUThI BBIITYCKHOM
KBaJIM(UKAIIMOHHON pabOThI

CaMoHacTpanBaroIUECs CUCTEMBI

[Tpon3BoacTBEHHAs — IPENAUILIOMHAs PAKTUKA

WHTennexTyaibHble CUCTEMBI YIIPABICHUS

ITpoexTrpoBaHye aBTOMaTU3UPOBAHHBIX CUCTEM

TexHuueckue cpeacTBa aBTOMaTU3alMU U YIIPABIECHUS

CucreMbl aBTOMaTH3alUU U YIIPABICHUS

ITpon3BoaCTBEHHAS - TEXHONIOIMYECKas (IPOMU3BOJACTBEHHO-TEXHOIOTHUECKAs)
MpaKkTHKa

3 Komnerenunu ody4amomerocsi, popmupyembie B pe3y/jbTaTe 0CBOCHHUSA

AUCHUILVIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaTbl 00y4eHH sl

B pesynbTare 0CBOCHUS AUCHUILTUHBI (MOyJIsl) «ATMapaTHOE U IPOTrpaMMHOE
o0ecreyeHrne OTKPBIThIX HHTETPUPOBAHHBIX CUCTEM» 00YyYaroIuiics JODKeH o0saaaTh
CIIEAYIOIIUMH KOMIIETECHIIUSIMMU:

KO,}I HHAUKaTopa I/IH}II/IKaTOp JOCTHKEHUS KOMIICTCHIIN

ITK-2 Cnioco6eH BhIOMpATh CIIOCOOBI M CPEACTBA KOHTPOJISI M PETYIIMPOBAHHUS [Tt
peanu3aiuy CUCTEMbl aBTOMAaTU3HPOBAHHOTO U aBTOMAaTHYECKOTO YIIPaBIECHUS
TEXHOJIOTHYECKHUM MPOLIECCOM TEPMHUECKON i XUMUKO-TEpMUIECKON 00pabOTKH, a TaKkKe
OCYIIECTBIISITh €€ pean3aIfio

[K-2.1 Ompenensier  crmocoObl  KOHTPOJS M YIpaBICHUS  MapaMeTpamu
TEXHOJIOTHYECKOTO Iporecca




[1K-2.2 OcymiecTBisIET BEIOOP TEXHUYECKUX U TPOTPAMMHBIX CPEJICTB JIJIst
pean3alnuy CUCTEMbl aBTOMATU3UPOBAHHOTO U aBTOMATUYECKOTO
YOpaBJICHUS

[K-2.3 BrimomnHseT pa3paboTKy 00IIel CXeMbl CHCTEMbI aBTOMAaTU3UPOBAHHOTO

U aBTOMATH4YCCKOI'O YIIPABJICHHUA TCXHOJIOTHUYCCKUM IIPOLCCCOM U
IOATOTOBKY TEXHHYICCKOMN JOKYMCHTAllMU




4. CTpyKTypa, 00b€éM U coep:kaHue TUCHUILIHHBI (MOLYJIs1)

OO0mmas TpyJ0€MKOCTh JUCIIUIUIMHBI COCTABISIET 5 3a4eTHBIX enuHuI] 180 akaa. yacoB, B TOM

qHuCIIC:

— KOHTaKTHas paboTa — 78,8 akaj. 4acoB:

— ayauTOpHas — 75 aKkaj. 4acos;

— BHeayaAuTOpHas — 3,8 akajl. 4acos;

— caMoCTosATelIbHas paboTa — 65,5 akaj. 4acos;
— B (hopme npakTudecKoi moarotroBku — 0 akas. Jac;
— MOJTrOTOBKA K K3aMeHy — 35,7 akaj. Jac

®dopma aTTecTalui - IK3aMEH

AypauropHas b5 s
e KOHTaKTHas paboTa E = dopma TeKyIero
=
B aKaJl. gacax 3] Bun KOHTPOJIS
Pasnen/ Tema 3 ( A ) S . p Kon
= S © | caMOCTOSTENBHOM |  ycIieBaeMOCTH U
JUCLUIUTAHBI 5 £ ., | xommerenun
&) g g paboThl MIPOMEKYTOYHOH
Tlex mal. | mpaxT. B aTTecTalMu
3aH. 3aH. O =
1. ®yHKIMHU U CTPYKTYpa
COBPEMEHHBIX OTKPBITBIX
HWHTETPUPOBAHHBIX CUCTEM
yIpaBJICHUS
1.1 Knaccudukanus CamocTosaTenpHOe
WMHTETPUPOBAHHBIX CUCTEM U3yUYCHHE
10 00BEMY BBIIOJIHIEMBIX yueOHoil u
GbyHKIH. HAy4YHO VYcTHblii onpoc.
WHuTerpupoBaHHbIe CHCTEMBI 1 > JIUTEPATYPHI. Joknan no reme IK-2.1, TIK-
YIIpaBIEHS ITouck "®ynakmun SCADA | 2.2, [TIK-2.3
TEXHOJIOTHYECKUM JIOTIOJTHUTENIbHON cucrem"
TIPOLIECCOM U MaTepHajoB MO
npoussogcteoM. SCADA u teme. [logroroska
MES cucrtemsl. JoKIana
4
1.2 Texnuueckue cpeacTsa
CamocToATenbHOE
U TIpOTrpaMMHOE
U3y4eHue .
obecriedeHue MocTpoeHHs 4eGHOI 11 YcTHslii onpoc.
WHTETPUPOBAHHBIX CUCTEM, y HayaHO Joknan no teme
THIIBL U CTPYKTYpa "TexHU4YecKue u
por aMMlzl}c])royp 1 4 AIHTCPATYPEL. [IpOrpaMMHbIE TIK-2.1, TIK-
borp Tonck porp 22, TIK-2.3
obecrie4eHus, MECTO B N cpezncTsa
o JIOTIOJTHUTENILHON
ABTOMATH3UPOBAHHOM WHTETPUPOBAHHBIX
MaTepHajoB MO "
cucTeMe yNpaBleHHs cucTeM
teme. [logroroska
TEXHOJIOTHYECKUM
JIOKJIa/1a 110 TeMe
00BEKTOM
Wroro no paszneny 2 6
2. YpOoBHH, LIeNX U periaeMble
3a[jaud  MHTETPUPOBAHHBIX
CHCTEM YIpPaBJICHUS
MIPOU3BOJCTBOM
2.1 ®dysxkunu ypoBHen CamocrosrensHoe | YCTHBIH onpoc 1o
WHTETPUPOBAHHON CHCTEMBI, U3yUYCHHE nabopaTopHOI
N IK-2.1, TIK-
Ki1accupuKanus 4 1 4 4,5 yueOHOH pabote Nel 29 K23
[IPOTPaMMHBIX U JIUTEpaTyphl, «CtpykTypa - ’

TEXHUYCCKUX CPCACTB

IMOJATOTOBKA K

npoekra Tia




HCIOJIB3YEMBIX IJIA

71a00paTOPHBIM
MOCTPOCHUS KaXKI0To parop Portal»
3aHATHAM
YPOBHSI
CamocrosTenpHOe
n3yueHue
y4eOHOI
Hay4HO VerHslii onpoc.
2.2 Opranuzanus CBS3U Y P
MEKITY YPOBHAMHE 6 JIUTEpaTyphl. Joxnan no teme [K-2.1, TIK-
Y . Iounck "HNHTerpanus 2.2,1IK-2.3
MHTETPUPOBAHHON CHCTEMBI N "
JIOTIOJTHUTEJIbHOU CUCTEM
MaTepHaJoB 10
teme. [loaroroska
JTOKJIa1a
Hroro no paszzeiy 10,5
3. IIpoexTupoBaHue U pazpaboTka
CHCTEM YeJIOBEKO-MaIIMHHOTO
uHTepdeiica
CamocrosTesnpHOe
. n3yueHue
3.1 O630p dhyHKIHI 1 Y N N
< y4eOHOM YcTHBI orpoc 1o
uHTephEHCcOoB cucTeM N
HCTIETHEPCKOro JUTEPATYPBHI, 1a00paTOpHOI
p MOATOTOBKA U pabore Ne2 IK-2.1, TIK-
yIIpaBIeHHUS. 4
. BBIIIOJTHEHUE «I'paduueckue 2.2,1IK-2.3
CpasRuTEILHLIH 0630p CpEX naauBuayansHor | cpeancrtsa SCADA
WinCC Advanced u WinCC Y p
. 0 3aJaHus [0 cucteMbl WINCCy»
Professional o
nabopaTopHO
pabore
CamocrosTenpHOe
n3yueHue
4eOHOM VYerHslif onpoc.
3.2 Oprasmsanus nepepasn HI/I};G aTypbl Joknan o "II“)GMC
JIAHHBIX TIO CCTAM. 8 BLIHEHHZEMG’ "TIpoMBIIILIEHHBIE TIK-2.1, TIK-
Beenenue B PROFINET u p 2.2, TIK-2.3
HMI WH/IMBUIyaJILHOT CeTH mepeiaun
’ 0 3aaHus 0 ITaHHBIX"
teme. [loaroroska
JIOKJIa1a
CamocrosTenpHOe
HU3y4YeHUe YcerHbll onpoc o
y4eOHOM nmabopaTopHOit
3.3 BzaumoneiicTBue TUTEPaTypHI, pabote Ne3
HWHTETPUPOBAHHBIX CUCTEM. MIOJITOTOBKA K «Opranuzanus MK-2.1. TIK
IlonsATHe OTKPHITHIX 6 71a00paTOPHBIM B3aUMOJEUCTBUA 29 HI& 23
unTepdeiicos. KinueHt 3aHATHUSAM, ypOBHEH - ’
CepBEpHas apXUTEKTypa BBITTOJTHCHUE UHTETPUPOBAHHON
WH/IMBUTyaJIbHOT cucremsl B Tia
0 3aJlaHus 10 Portal»
pabore
HWroro no paszneny 18
4. IIporpaMMHO-TeXHHUYECKHE
CpeZcTBa MOCTPOCHHS
WHTETPUPOBAHHBIX CUCTEM
YcTHBIi onpoc o
CamocrosTenpHOe 71a00paTOpHOI
4.1 Cucremsl ynpasieHHsI
H3y4eHHE pabote Ned
Ha 0ase tunoBbix [1TK. 6O «DODMIDOBAHIC
Crneunanu3upoBaHHOE y PMHPOBan [K-2.1, TIK-
6 JIUTEPATYPBHI, JIOTHYECKON
HporpaMMHoOe o0ecreyeHue 2.2,1IK-2.3
MIOJIrOTOBKA K MIPOrpaMMbl
pa3paboTKH OTKPBITHIX
MHTCrDHPOBAHHELX CHCTEM 71a00paTOPHBIM ynpasienus B TIA
pHp ’ 3aHIATHSIM PORTAL u

WinCC»




CaMOCTOSITEIbHOE

H3y4YeHHe
4.2 Pa3zpaboTka y4eOHOU YcTHBIN onpoc 1o
YIPABJISIOIUX TPOrPaMM JIUTEPATypHl, nabopaTtopHoOH
MHUKPOTIPOLIECCOPHBIX MOJITOTOBKA K pabore No5 K-2.1. TIK-
KOHTPOJIIEPOB Ha S3BIKAX nabopatopHeiM | «3ydyeHne KoMaHT 29 Hf( 23
TEXHOJIOTHYECKOTO 3aHATHIM, SI3BIKOB - ’
MPOTPaMMHUPOBAHUS BBINOJTHCHHE MIPOrpaMMHUPOBAHUS
BBICOKOTO YPOBHSL. naguBuayansHor | CFC u GRAPH».
0 3aJaHus 10
pabote
CamocTosaTenpHOe
H3ydeHHe
yueOHoM YcTHBIH onpoc 1o
JIUTEPATypBhl nabopatopHoi
4.3 T'padpuueckue PATyPHI, parop
IIOJITOTOBKA K pabote Ne6
BO3MOYKHOCTH, HABUTALIUSL. IK-2.1, TIK-
11a00paTOPHBIM «IToctpoeHue
IIpuHLIUIIBI AMHAMUBALMH B Y 2.2, IIK-2.3
SCADA creren 3aHATHSIM, uHTEpQEHCOB B
’ BEITIOJTHEHHE SCADA Trace
WHIIUBULY AJTLHOT Mode»
0 3aJaHus 110
pabote
CaMocrosTensHoe
U3yUYCHHE
y4eOHOi
N JIATEepaTyphl YcTHBIN onpoc 1o
4.4 O6pabOTYMKH COOBITHIA o rg TO]ZII()a I’( 1a6o aropHoﬁ
n quHamuzanus Ha C. A paTop IIK-2.1, TTK-
1ab0paTOpHBIM pabote No7
I'no6anbHbIe ckpunThl Ha C S THSIM «Cxpusl WinCC 2.2, 1IK-2.3
(Scheduled Tasks). ’ p
BBIMOJIHCHHE »
WHIIMBULY aJTLHOT
0 3aJaHus 10
pabote
CaMocrosTensHoe
U3yUYCHHE
yueOHoit
JIUTEPATYPBI .
paTyphl, YceTHbIi onpoc 1o
4.5 TIporpaMmMupoOBaHHE HA MOJITOTOBKA K .
nabopatopHoi MK-2.1, TIK-
VBS. O630p CTpyKTYpbI 11a00paTOPHBIM
. pabote Ne§ 2.2,11K-2.3
00bexToB WinCC. 3aHATHAIM,
«Cxpunter VBS»
BBINOJIHEHNE
WHIIMBULY aTLHOT
0 3aJaHus 10
pabote
CamocTosaTenbHOoe
U3yUYCHHE
y4eOHOi
JIATEpaTyphl, YcTHBIN onpoc 1o
. MOJITOTOBKA K J1abopaTopHOM
4.6 Cucrema cooOUICHUI U na%i (;TO HEIM a%pom ]l:\)foQ MK-2.1, TIK-
pesor B SCADA WinCC parop p y 2.2, TIK-2.3
3aHATHAM, «TpeBoru B
BBITIOJTHCHHE WINCC»
WHIIMBULy AJILHOT
0 3aJaHus 10
pabore
CamocrosTensHoe
. HU3y4YCHUE YcTHBII onpoc 1o
4.7 Pabora WinCC c 6azamu qye6H0171 nabo aTopHoﬁ
JMaHHbIX/ JIOCTYIT K TaHHBIM HH};e ATVDRL a6(r))Te J\I;o 10 [K-2.1, TIK-
WinCC yepe3 pa3nuuHbie PATYPEL, P - 2.2,1IK-2.3
. MOJITOTOBKA K «DopmHpoBaHUe
uHTEpEHCHL. ;
naboparopueiM | otyeroB B WinCC»

3aHATHAM,




BBIIIOJITHCHUEC

WHUBUAYaTHHOT
0 3a7aHus 110
pabore
CamocrosTenpHOe
n3yueHue
y4eOHOM
JINTEPATYPHI, VcTHBIN onpoc o
4.8 Kmuen-cepsepras 1o l“gTOlZIr()a K nabo aTopHoﬁ
apxutextypa B WinCC. A paTop TK-2.1, TIK-
2 4 2 nabopaTopHBIM pabote Nell
CucteMsbl ¢ pe3epBHBIM 2.2, TIK-2.3
. 3aHATHSM, «Ilepenaua qaHHBIX
cepsepom WinCC
BBITIOJTHEHNE B Trace Mode»
WHIMBHUAYAIBHOT
0 33j1aHus TI0
pabote
CamocrosTenpHOe
U3yueHHe
y4eOHOM N
JTepaTyph! YcTHBIH onpoc 1o
4.9 OcobenHoctr o romBKaI’( nabopaTopHOH
IpOrpaMMUPOBaHUS . pabote Nel2 IK-2.1, TIK-
. 1 2 2 1abopaToOpHBIM
rpaYecKHX MaHesei «IIporpammupoBan | 2.2, [1K-2.3
. . . 3aHATHSM,
Siemens B WinCC Flexible usi rpa)uuecKux
BBITIOJTHEHNE M
MaHese»
HHIUBUAYATHHOT
0 3aJIaHus 110
pabore
Hroro no paszzeiny 17 33 31
HWroro 3a cemectp 30 45 65,5 9K3aMeH
Hroro no aucuuruimHe 30 45 65,5 JK3aMeH




5 Ob6pa3oBaTe/ibHbIEe TEXHOJIOTUH

Jliis peanu3anuu npeaycMOTPEHHBIX BUJIOB yueOHOM paboThl B KauecTBe
00pa3oBaTeNbHBIX TEXHOJIOTUH B NIPENOAaBaHUM TUCLUIUIMHBI «ANNapaTHOE U MPOrpaMMHOE
obecreyeHne OTKPBIThIX HHTETPUPOBAHHBIX CUCTEM» HCIIOJIb3YIOTCS:

TpaauunonHele 00pa3oBaTeNIbHbIE TEXHOJIOIMH — HH(OPMALIMOHHAS JIEKLIHS
(BBOJHY!O JIEKIIMIO, TJI€ AT NIEPBOE MIPEJCTABICHHE O ITPEIMETE U 3HAKOMCTBO CTYIECHTOB C
Ha3HA4YEHUEM U 33J]a4yaMU Kypca); JEKIUH — KOHCYJIbTALUHU, U3JI0’KEHHE HOBOT'O MaTepuaa
COIIPOBO’KAAETCS IOCTAHOBKOM BOIPOCOB M JUCKYCCHEN B IOUCKAX OTBETOB HA ATU
BOIPOCHI; Ja00paTOpHbIE PabOTHI.

TexHonoruu npodaeMHOro 00y4eHus: — NpoOIeMHbIE JEKIUH ABISETCS PE3yIbTaTOM
YCBOEHMSI ITOJTy4YeHHON MH(OPMAIK IOCPEICTBOM IIOCTAHOBKU IIPOOIEMHOI0 BOIIpPOCa U
MIOMCKA IyTeH ero peuieHus; J1adopaTopHble paboThl C UCIIOIB30BaHUEM IIPOOIEMHOTO
o0yuyeHHe, KOTOPOE 3aKJIF0YAETCS] B CTUMYJIMPOBAHUHU CTYAEHTOB K CAMOCTOSATEIIbHOM
«100bIY€» 3HAaHUH, HEOOXOUMBIX JJISl PEIIEHUs] KOHKPETHOH MPOOIIEMBI.

NHupopMalinoHHO-KOMMYHHKAIIMOHHbBIE 00pa30BaTE/IbHBIE TEXHOJIOTUU — B XO/I€
IIPOBEICHUS JIEKIIMOHHBIX 3aHATUHN MPEyCMaTPUBAETCS UCIIO0JIb30BAHUE AIEKTPOHHOIO
JIEMOHCTPALIMOHHOTO MaTepHaa (JeKUUU-BU3Yyalu3alu), UCII0JIb30BaHue MIHTepHeT
PECYpPCOB JUIsl IPOMEKYTOUYHBIX ATTECTAIIMI U TPOBEPKU OCTATOUHBIX 3HAHUH.

JIeKIIMOHHBIN MaTepual 3aKpeIuIsieTCs B X0€ J1a00paTOpHBIX paboT, Ha KOTOPBIX
BBITIOJIHAIOTCS TPYNIIOBbIE UM UHIMBUyalIbHbIE 3aJIaHUS 110 IPONUJICHHON TEME.

JlaGoparopHble 3aHATHS IPOBOJATCS B UHTEPAKTUBHOM (hOpME C UCII0Ib30BAHUEM
CJIEYIOIINX METOJ0B HHTEPAKTUBHOTO O0YUYEHHUS:

aKTyaJll3alys I03HABATEIbHON JAEATEIbHOCTH YyUaIIUXCS IIyTeM NOOYKISHUS K
OCMBICJIEHHUIO JIOTUKHU U MOCJEI0BATEIbHOCTH IIPOBEICHUS HAYYHOTO UCCIIEI0BaHUS, K
BBIJIEJICHUIO B HEM IJIaBHBIX M HanOOJIee CYIIECTBEHHBIX ITAIOB; IIPH 3TOM OIIPEIEIsIeTCs
KOHEUHas [1eJ1b UCCIICI0BAaHUs, a IIyTH €T0 POBEACHNS U (JOPMBI IPEICTABICHUS PE3yIbTaTa
oOyuaroluiicsi BBIOUpaeT cam;

OTCYTCTBHE JKECTKO pErjlaMEHTUPOBAHHOTO MOPSIIKA BHIIIOJHEHUS! pabOThI 110
00paboTKe 3KCIEPUMEHTAIbHBIX JaHHBIX, KOT/Ia CTYJIEHT ONEPUPYET BCIIOMOTaTeIbHOM
nHpopmalrei o cnocodax Norcka He0OXOAUMBIX TPOrPAMMHBIX CPEJCTB, PYHKITHH,
MIPOTOKOJIOB Mepeaadn U 00pabOTKH JITaHHBIX, YTO BHIPA0ATHIBAET CIOCOOHOCTH K TO3HAHMIO;

IIPU [TOCTAHOBKE U aHAJIU3€ PE3yJIbTaTOB MCCIEA0BAHUS I JOCTUKEHUS
[TOCTABJIEHHBIX 1IeJIel 00yUaroluecs T0JKHBI J1eJ1aTh CPABHEHUSI, COTIOCTABIISITh HOBBIE
(akThl, MPUEMBI UCIIOJIB30BAaHHBIE APYTUMH yYaCTHUKAaMU TPYMIIbl, 0OpalaTh BHUMAaHHUE Ha
MIPUYMHBI, BBI3bIBAIOIINE TO WJIM MHOE SIBJICHUE U OBITH CLIOCOOHBIMH MPOIEMOHCTPUPOBATH
MHJUBUAYATbHOCTH CBOETO MO/IX0/1a K PEIICHUIO 33/1auH;

IIPOBEJICHHUE 3aHATHH B (pOpME MMOMCKA IPUYUH JTOMYUIEHHBIX OMIMOOK Ipu
MIPOBEICHUH HCCIIEI0BaHNUs, IPUYNH HECOBIIAJACHUSI PE3YJIbTATOB C IOJTYYEHHBIMH JIPYTUMU
rpynnamu o0y4aromuxcs, No0yKAeHHe K CTPEMIIEHUIO HaXOAUTh U yCTPAHATh Uy>KHE U CBOU
OLIMOKHU.

CamocTosTenbHas paboTa CTUMYJIHPYET CTYIEHTOB K CAMOCTOATEIbHON MpopaboTKe
B IIPOLIECCE BBIMTOJIHEHUSI KOHTPOJIbHBIX paboT, a TaKXkKe B MPOIiecce MOJATOTOBKU K YCTHOMY
OTIpOCY, TECTUPOBAHUIO U UTOTOBOW aTTECTALIUU.

6 YueOHO-MeTOAHYECKOE 0O0ecTieyeHHe CAMOCTOATEIbLHOMH padoThl 00yUYaommuXxcst

HpCI[CTaBJ'ICHO B IPUJIOKCHU N 1.

7 OueHO4YHBbIE CPEICTBA VISl IPOBEIeHUsI POMEKYTOYHOM aTTeCTAlluN
[IpencraBieHbl B TPUIOKEHUU 2.



8 YueOHO-MeTOAMYeCKOE U MH(POPMAIIMOHHOE o0ecnieYeHre TUCIUIITTUHBI

a) OcHoBHas JUTEpaTypa:

1. AanpeeB C. M. AmnmapaTHble Cpe/ICTBA U MPOTPaMMHOE oOecIieueHre
npoMbIIIeHHBIX KOHTpoJuiepoB SIMATIC S7 : yuebnoe nocobue / C. M. Auapees, M. 1O.
Psi6uukos, E. C. Ps6uukosa ; C. M. Aaapees, M. 0. Ps6uukos, E. C. Ps6unkoa ; MI'TYV. -
Marnutoropck : MI'TY, 2017. - 231 c. : w1, cxemsl, Tab., rpad. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1992. - ISBN 978-5-9967-0940-3. -
Tekcr : HernocpeICTBEHHBIM.

2. Pa6uuxor M. 1O. IIporpammupoBanre MEKPOIPOIIECCOPHBIX KOHTPOJUIEPOB HA
SI3bIKaX BBICOKOTO YPOBHS : yueOHoe mocooue / M. 0. Psa6uukos, E. C. Psounkosa ; MI'TY.

- Marnuroropck : MI'TVY, 2017. - 1 anekrpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2083 1. - TekcT : 3IEKTPOHHBIMA.

3. Iumos, O. B. IlporpammupyemMbie KOHTPOJUIEPHl B CHCTEMAax MPOMBIILICHHON
apromatusanuu: yaeOnuk / O.B. [lIumos. — Mocksa : UHOPA-M, 2024. — 365 c. + Jlom.
Matepuaibl [DnekTpoHHbI pecype]. — (Boicmee obpazoBanue). — DOI 10.12737/17505. -
ISBN 978-5-16-019101-0. - Tekcr : anekrponnsiid. - URL:
https://znanium.ru/catalog/product/2086790 (mata oopamenus: 01.03.2026). — Pexxum gocryna:
IO TOTHCKE.

0) lono/iHUTeILHAS JINTEPATypa:

4. bekkep, B. ®. Texundeckue cpencrpa aromaru3anun. MaTepdeiicHbIe ycTpoiicTBa U
MUKPOTIPOIIECCOPHEIE cpeicTBa : yaeOHoe ocodue / B. @. bekkep. - 2-e u3x. - Mocksa : PUOP :
NHO®PA-M, 2020. - 152 c. - (BO: bakamaBpmart). - ISBN 978-5-369-01198-0. - Tekcr :
anektpoHHbid. - URL: https://znanium.ru/catalog/product/1062242 (mata oOpalmieHus:
01.03.2026)

5. TapannuxoB lO.B JluckperHas mareMaTuka. 3aJauyHUK : ydyeOHOe mocolue Jyis
By30B / 1O. B. TapannukoB. — Mocksa : M3garensctBo FOpaiit, 2023. — 385 c¢. — (Bricuiee
obpazoBanue). — [SBN 978-5-534-01180-7. — Texkct : anektpoHHbIN // OOpazoBaTenbHas
mwiargopma FOpaiit [caiit]. — URL:https://urait.ru/bcode/511496  (mara oOpaieHus:
01.03.2026).

6. Psa6unkos M. 0. [IporpammupoBanue CUCTEMBI IUCTIETYEPCKOTO YIIPABICHHUS :
yaeOHoe nocooue / M. 1O. Psa6uukos, E. C. Psa6uukosa ; MI'TVY. - Marautoropck : MI'TY,
2016. - 1 sanextpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1528. - TekcT : 371€eKTPOHHBIH.

B) MeToanueckue yKa3zaHusi:

6. Psa6unxos M. O. IIporpammupoBaHue CUCTEMBI IUCIIETYEPCKOTO YIIPABICHHUS :
yueOHoe rnocobue / M. FO. Pa6uukos, E. C. Psouukosa ; MI'TVY. - Maruutoropck : MI'TY,
2016. - 1 sanextpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1528. - TeKkcT : 37€KTPOHHBIH.

7. AanpeeB C. M. Pazpabotka ympasmistomux nporpamm B TIA PORTAL :
npaktukyMm / C. M. Anapees ; C. M. Auapees ; MI'TY. - Marauroropck : MI'TY, 2018. - 1
anekTpoH. ont. guck (CD-ROM). - URL:
https://host.megaprolib.net/MP0O109/Download/MObject/2067. - TeKcT : 37€KTPOHHBIH.

8. Amnpapees C. M. I[IporpamMmmupoBaHre€ MUKPOITPOIIECCOPHBIX KOHTPOJIJIEPOB
SIMATIC S7 300/400. JTaGopaTopHbIif MpakTUKYM : yueOHoe mocodue / C. M. Arnpees, M.
1O. Ps6unkos, T. I'. Cyxonocosa ; MI'TY. - Maraurtoropck : MI'TVY, 2016. - 1 a5exTpoH.
ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0O109/Download/MObject/1452. - TeKkCT : 37€KTPOHHBIMH.



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) [IlporpammHoe odecnieuenne u UHTepHeT-pecypcehl:

IIporpammHoe o0ecnieuenune

HaumenoBanue 9
10 Ne noroBopa Cpox nercTBUsI TMIICH3UN
cBOOOIHO

CoDeSys pacnpoctpansemoe 110 beccpouno
MS Office 2003 |, |35 1 17.09.2007 Geccpoumo
Professional
Bpaysep Mozilla cBO0OOTHO
Firefox pacnpoctpansiemoe [10 Oeccpouro

. cBOOOIHO
Zip pacmnpoctpansemoe [10 beccpotno

IIpodeccnonanbubie 0a3bl JAHHBIX U HH)

OpMallMOHHBIC CIPABOYHbIC CUCTEMbI

Hassanue kypca

CchUika

DnekTpoHHBIE pecypchl OmOmmoreku MI'TY uwm.
I'.n.

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

HocoBa
Hannonansnas nadopmanuonno-ananmruueckas | URL:
cucteMa — Poccuiickuii  mHAEKC Hay4yHOrO | https://elibrary.ru/project risc.asp

OnekTpoHHas 0a3a mepuoAMYEeCKUX M3AaHuil East
View
Information Services, OO0 «IBHC»

https://dlib.eastview.com/

denepanbHOE rocy1apCTBEHHOE OI0PKETHOE
yupexaenue «DenepanbHblii HHCTUTYT

URL: http://www 1 .fips.ru/

Poccuiickas  T'ocynapetennas  bnommorexa, https://www.rsl.ru/ru/4readers/catalogues/
Karanorn

MexayHapoaHas pedepaTuBHas u

MMOJTHOTEKCTOBAS https://www.nature.com/siteindex
cnpaBoyHasi 0aza JaHHBIX HAYYHBIX W3JaHH

Nudopmannonnas cucrema - HopmaruBHble

MIPaBOBBIE

aKThl, OPraHU3AIMOHHO-PACTIOPSIAUTEIbHbIE
JIOKYMEHTBI, HOPMATHUBHBIE U METOJIUYECKHUE
JOKYMEHTBI ¥ MHOATOTOBJEHHBIE  MPOEKTHI
JIOKYMEHTOB

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

Nudopmannonnas cucrema - baHk 1aHHBIX yrpo3
6e3onacHoct nHGopmanmu DCTIK Poccun

https://bdu.fstec.ru/?ysclid=lujkgy7cnw63050
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 MaTtepuajibHO-TEXHUYECKOe o0ecreyeHne TUCUUIINHBI (MOLYJIs1)

MartepuanbHO-TeXHUYECKOE 00ecIiedeHre JUCITUIUIMHBI BKIIOYAET:

Y4eOHble ayAUTOPHUH TS TPOBEICHUS 3aHATUH JICKIIHOHHOTO THIIA
(MynbpTHMEIUHHBIC CPENICTBA XPAHESHMSI, IIepeladll | MPeACTaBIeHUs HHPopMaIin) (ay/.
437)

Y4eOHast ayTuTOpUs AJIsI TPOBEICHUS MPAKTUYCCKUX 3aHITHIA: KOMITBIOTEPHBIN KIIacC
(ITepconanbHbic KOMIBIOTEPHI ¢ MakeToM MS Office, BeixogoM B IHTEpHET U ¢ JOCTYIIOM B
ANEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTENIbHYIO Cpely YHUBEpcuTeTa) (ay. 448)

[Tomemenus anst caMmocTosTeNbHOM paboThl o0yyaromuxcs (Ilepconanbubie
koMIbroTepsl ¢ maketoM MS Office, Beixonom B IHTEpHET U ¢ JOCTYIIOM B 3JIEKTPOHHYIO
nH(pOpMaMOHHO-00pa30BaTENBHYIO Cpeny YHUBEpcHUTeTa) (aya. 448)

VY4eOHble ayIUTOPUU JJIs TPYNIIOBBIX U HHAUBHUIYAIbHBIX KOHCYJIBTAIMI, TEKYIIETO
KOHTPOJISI U TPOMEXKYTOUHBIX KOHCYyNbTanui ([Jocka, MyIbTUMETUITHBINA IPOEKTOP, SKPaH)
(ayn. 448)

[Tomemenue 115 XpaHeHUs U MPOYUITAKTUIECKOTO 00CTY>KUBAaHUS yUeOHOTO
obopynoBanus (Cremnaxu Uisi XpaHeHUs y4eOHO-MeTOnYeCKuil ToKyMeHTauun) (aya. 445)

VYyeOHast ayiuTopus Ji MPOBEACHUS MPAKTUYECKUX 3aHATHI U 1a00paTOPHBIX
paboT: 1abopaTopusi aBTOMATU3AIMU TEXHOJIOTHYECKUX MPOIIECCOB U MPOU3BOACTB (
naboparopubiit cren «IIpomblnieHHsie gaTunku Temneparypo», IIIT-CK +
KOMIIBIOTEp ¢ mpeaycTanoBiIeHHBIM [10 oT uzroroBuTesns; 1ab0paTopHbIi CTEHT
«IIpombiuiennsie natunku aasnenus», [1J/1-CK + komnberorep ¢ npeaycranosieHHbM 110
OT U3rOTOBUTEJS; MpOorpaMMupyemblit torndeckuit koutposuiep [IJIK-Siemens S7-300 +
HOYTOYK ¢ npenyctanoBieHHbIM 110 oT usroroButens; 1adopatopHsblil creHs « OCHOBBI
apromatukn», OA-MP; nporpaMMupyemslii TIOTHUECKUI KOHTPOJUIEP C paclpeeeHHOM
nepudepueit Simatic S7-400) (ayzn. 450)



MNPUJIOKEHHE 1

Y4eOHO-MeTOAMYECKOE 00ecTedyeHHe CAMOCTOATEILHON PadoThl 00yYaOIIUXCS

[To mucuuruinHe «AmmapaTHOe M TMPOrpaMMHOE OOeCIeUYeHHe OTKPBITBIX HHTETPUPOBAHHBIX
CHCTEM» MPEIyCMOTPEHA ayAUTOPHASL M BHEAYAUTOPHAS CAMOCTOSsITEIbHAs paboTa 00yJaroIuXCs.

AynuropHas caMOCTOSITeJIbHAsE pabdOTa CTYJACHTOB IPEANOJaraeT BBIMOJHEHHE |  3alUTy
nmabopaTopHBIX PaboT, pelieHrne NHAUBH Ty ITbHBIX 33]1a4.

Ilepeuennb
J1a00paTOPHBIX padoT

BOl'[pOCbI K 3alllUTE

1. CtpykTypa npoekra
Tia Portal

1. Kakue ypoBHH BKIIOYaeT B ce0si COBpEMEHHAsi MHTETPUPOBAHHAs CHCTEMa
YIPaBIEHUS IpoLeccoM?

2. Kakue 31eMeHTHI COAEPKUT YPOBEHD YIIPABICHUS ?

3. Kakue yHKIIMM BBIMOTHSAET YPOBEHD YIIPaBICHUS ?

4. C noMoIIbI0 KaKUX CPEICTB MPOUCXOAUT WHPOPMALMOHHOE OObETUHEHUE
3JIEMEHTOB YPOBHS YIIpaBJICHUA?

5. I3 KakuX OCHOBHBIX 2JIEMEHTOB COCTOUT TUIIOBOM KOHTYP pEryJIMpOBaHUs?
6. Kakue pyHkunu BeIMOIHSET 1M0eBOi ypoBeHb ACY?

7. Kakue OCHOBHBIE THIBI MOIYJIEM MCHOJB3YIOTCS B
IIPOrpaMMUPYEMOT0 KOHTpoJLIepa’?

8. Ilepeuncnute QyHKIMHA CUTHAIBHBIX MOIYJIEH

9. Kakue Turibl CUTHaJIbHBIX MOAYJIeH BXoaaT B ceMeiicTBo SIMATIC?
10. Kak npoucxoauT KOJUpOBaHUE XapaKTEPUCTUK CUTHAJIBHOTO MOAYJISl B €T0
o0o3HayeHun?

11. Kakoe Ha3HaueHne QYHKIIMOHAIBHBIX MOJTYJICH?

COCTaBfC

2. I'paduueckue
cpencTBa
SCADA-cucrembl
WINCC

1. Knaccudunupyiite tumnst ToaroB WinCC.

2. Packpoiite moHaTHe TUHAMU3AIUN

3. CnocoOsl pa3zeneHus 3KpaHa CUCTEMbl BU3YyaIH3alHH.

4. Kakue croco0bl AMHAMU3aMU IPU HEOOXOAUMOCTH U300pa3UTh MOCTETIEHHOS
JBIDKEHUE 00beKTa Bbl MoxeTe npeanoxkuTs?

5. Kakue crioco6s! HaBuranuu B npuiioxxennd WinCC Bl 3Haete?

6. KakoBo Ha3HaueHHe MacTtepa JuHaMUKH - Dynamic Wizard?

7. KakoBa mocieqoBaTeIbHOCTh OCHOBHBIX IIaroB IIPU CO3JaHMM IPOEKTA 1
WinCC?

8. TpeboBanus k okHaMm HMI, uHbopMaTUBHOCTH 110 YPOBHSIM arperata.

9. Kaxoii cnoco6 nqunamu3zanuu B WinCC tpedyeT npu BHIIIOJTHEHUH MUHUMYM
pecypcoB npoueccopa?

3. Opranu3zauus
B3aNMOJECHCTBUSI
YPOBHEM
WHTETPUPOBAHHON
cucteMsl B Tia Portal

1. YkaxxuTe 0COOCHHOCTH aJipecallid aHAJIOTOBBIX U JTUCKPETHBIX BXOJHBIX
BEIXOMHBIX curHanos I1JIK.

2. IlocnenoBaTenbHOCTH CO37aHMsl KOH(GUTYypaluu anmnapaTHeix cpencts [1IJIK
C yajneHHo# nepudepuei.

3. Ilepeuncnure ocHoBHBIe Moaynu [IJIK 1 ykaxkute UX Ha3HaYEHUE.

4. ®opMupoBaHue
JIOTUYECKOU
IIPOrpaMMBbl

ynpasinenus B TIA

PORTAL

1. Kakoil s3Ik mporpaMMHpoBaHHs MOXKeT ucnoib3oBathess B WinCC rmipy
CO3aHUU CUCTEMBI MEHIO?

2. JlaTp CcpaBHHTEIBHBIA aHAIN3
nporpammupoBanus Ha C u VBS.

3. st wero npeanaznadena cuctema WinCC ODK?

4. Haznauenue ri1o0aibHbIX CKPUIITOB, YCIOBHUS MX BBITOJHEHUS

ucnons3yemMpix B WinCC

cpen

5. U3yuyeHue komaHa
SI3BIKOB
MPOrpaMMHUpPOBAHUSA
CFC u GRAPH

1. Haznauenue 6moxkoB R TRIG, F TRIG?

2. MO3KHO JI1 HaCTpauBaTh YHUCIIO BXOJ0B OJI0KOB TuCKpeTHOMU toruku Ha CFC?
3. [lepeuncnure tumnsl curHanos B CFC.

4. Kakue 610kH peanu3yroT GyHKIMU KaTyuiek ¢ namsateio Ha CFC?

5. OyHKIMH peakTopa 0YepeTHOCTH BbI30Ba OJIOKOB

6. Kak BBIIOJHUTH ONTUMHU3AIMIO OYE€PETHOCTH MCIIOJHEHUs 0JI0KOB?




Ilepeuennb
J1a00paTOPHBIX padoT

Bonpocsl k 3amure

7. CnocoObl MoHUTOpHHTA TIporiecca B cpeae CFC

8. Haznauenue 6:10k0B nepexmodeHuss SEL u MUX

9. Kak peann3oBaTh omepanuu WHTETpUpoBaHUs U auddepeHurpoBaHus B
cpene CFC?

10. Ilepeuucnure On0KH, HeoOXoauMmble [uia peanusanuu [1M-3akoHa
yIpaBIeHUS.

11. Kak yuuThIBacTCS THI AAHHBIX MPH BHIOOpE KATATIOXXHBIX OJOKOB JUIS
00pabOTKH YHCIIOBBIX OTeparuii?

12. TlepeuucnuTe OCHOBHBIE CTPYKTYphl MpOrpamMM IOCIEAOBATEIbHOTO
yIpaBlIeHUs

13. Bunsl u HazHayenue 610kupoBok Interlock u Supervision

14. ®yHKUMU MEHIO YIIPABJICHUS! CEKBEHCOPOM

15. Ilepeuncaute UHCTPYKIIMM 3TAIOB U Pa3esioB IEPMAaHEHTHOIO KOJa

16. C xakuM# COOBITHSIMH MOKHO KOMOMHHMPOBATh MHCTPYKIIMU ITAoB?

6. [Toctpoenue
nHTEp(DEHCcoB B
SCADA Trace Mode

1. ITpunuun padotsl Monuropa. Kanan TRACE MODE 6
2. Knaccudukamnus kommnoneaToB TRACE MODE

3. ApxuBHpOBaHME KaHAJIOB y3J1a

4. ApxuBHpOBaHUE KAaHAJIOB MPOEKTA

5. OTuer TpeBOr U reHepanus CooOLeHUI

6. Kitaccudukanus ciioes

7. Kimaccuduxaryst y3ioB

7. Ckpuritet WinCC

1. Kakoil s3bIk mporpaMMHpOBaHHs MOKET Hucnoib3oBathess B WinCC rmipy
CO3JaHHUU CUCTEMBI MEHIO?

2. Jlatb cpaBHHUTENbHBIM aHanmu3 wucnonbdyembix B WinCC  cpen
nporpammupoBanus Ha C u VBS.

3. st wero npeanaznadena cucreMa WinCC ODK?

4. Haznauenue r100aJIbHBIX CKPUIITOB, YCJIOBUSI UX BBIMIOJTHEHUS

8. Ckpuntel VBS

1. Kak 3anyctuts Mactep ckpuntoB VBS WINCC?

2. Kakas ctpykrtypa ckpunra?

3. Be13zoB nponenyp u ¢pyakuuii B VBS

4. Kakue BO3MOXKHOCTH OTJIaJIKi CKpUNTOB wincc cymiecTByioT B TIA PORTAL
9

5. Coznanue nepemeHHbIX B VBS

6. O0bexTHasd mojens VBS

9. Tpesoru B WINCC

1. Ilepeuncnute criocoObl HHPOPMUPOBAHUSI OTIEpAaTOPa O TPEBOTE, TOCTYITHbIE
B WinCC

2. B uem otnmume Status tag u Message tag npu Hactpoiiku TpeBoru B WinCC?
3. ITouemy pazpaborunk WinCC nenaer OCHOBHOW yrnop Ha paboTy Ha YpOBHE
SCADA ¢ nuckpeTHbIMH TpeBOramMu?

4. Yto 0003HaYAET TEPMUH «KBUTUPOBAHHEN?

5. Ha3zHayeHue cuctembl COOOIIEHUN U TPEBOT

10. ®opmupoBanue
otueToB B WinCC

1. Kakue Buabl otuetoB popmupyrores WinCC?
2. I'padmueckuii quzaitHep oT4eToB. [1opsiIoK UCTIOTB30BaHUS
3. IllaGnons! otyeToB. HacTpoiika nmabnona

11. Ilepenaya naHHbBIX B

1. Yrto Takoe «coennuenue» B Trace Mode ?
2. CpexnctBa ceTeBOi MOAAEPKKU

Trace Mode 3. AnnapatHasi peajau3aius CBs3M ¢ yCTpOWCTBaMU BBOJA-BbIBOAA
4. Ucnonp3oBanue TexHonoruu Active X
12. 1. Tlepeuncnute ocHoBHble oTiHuust B ¢QyHkuusx WinCC mus PC u
[TporpaMmmMupoBanus | rpaguuecKkux naHesen.

15



Ilepeyennb Bonpocsl k 3amure
J1a00paTOPHBIX padoT

rpapuueckux naneneil | 2. Kakumu untepdeiicamMu OOBIYHO OCHAIEHBI COBPEMEHHBIE TIpaduyuecKue

nagenu?
4. Kak ocymecTBIseTcsl HACTpOiiKa MapamMeTpoB TpadUyecKux NaHeneh

Pa3JIMYHBIX TPOU3BOAUTENCH?

IIpuMepbl BApHAHTOB 3aIaHUI HA CAMOCTOAITEJIbHYI0 padoTy

3aganue Nel: «Paspaborka HMI nos ynpasiieHusi iMHHell KOHBeliepa»

Pa3paborate rpaduueckuil uHTEpdeiic aBTOMAaTU3MPOBAHHOTO paboOYero Mecra omneparopa
yOpaBlieHUs JUHHEH KoHBeiepa. Paspaborate Monmens paboTel KoHBedepa. CTpyKTypHas cxema
YIIaKOBOYHOM JIMHUM U300pakeHa Ha puc.43.

PaboTa ynakoBo4HO JTMHUN KOHBEWEpA.

1. Bces paGora koHBelepa HauMHAEeTCs TOJIBKO IOcie HaxaTus Ha KHOOKy «Ilyck».
[Ipu HaxkaTuun Ha KHONIKY «CTOI» BCE MEXaHU3Mbl KOHBEHEPAa OCTAHABINBAIOTCS.

2. Ilpu poctwxkeHun wu3genuss pgatuuka wusznenus «AW» neHTa KoHBelepa
ocTaHaBIMBaeTcs. Bkitoyaercs crajakuBaresib, KOTOPBIM IPOU3BOIUT 3arpy3Ky M3JENUs B
Tapy M IOCIe 3TOro BO3BpallaeTcs Ha3ajd. XOJA CTaJKUBATeNs OrpaHUYeH KOHLEBBIMU
BBIKJIIOUaTensiMu: «cron Buepen — CB» u «cron Hazan — CHy.

3. Ilocne BoO3BpalleHUs CTaJKUBATENsl B HUCXOAHOE COCTOSHHME paboTa KOHBelepa

HPOJIOJIKACTCSL.

Q KH. «Myck» MyneT

oneparopa
Q KH. «CTon»

YnakoBoYHas
Tapa

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

KOHBenepa

«M» Mpuson

CTankuearensa

Puc.l.  CrpykTypHas cxema ynakoOBOYHOW JTMHUM KOHBeWepa

3aganue Ne2: Paspaboratp 4YesiOBeKO-MAIIMHHBIA HHTepdelic ¢ IMHAMHYECKHMH
3JIEMEHTaMM VIl yIIPpaBJIeHUA JTUPTOM.

Hcnonb3ysa s3blk mporpamMupoBanus VBS paszpaboTarte TuHaAMHYECKHH 4YeIOBEKOMAITMHHBIN
uHTepdeiic ynpasineHus 1udrom.

1. BbI30B nu¢Ta Ha 3TAK.
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OTKpBbITHE U 3aKpBITUE ABEPE.
[Tepemenienue nudTa Ha 3aJaHHBIN TaXK.
BxuttoueHue 1 BHIKIIIOUEHUE CBETa B KaOMHE, OJICBETKY KHOIOK BBI30BA M 3aJJaHHE TaXa.
Peanu3zanuio He0OX0UMBIX May3 MPH BBIOJIHEHUU 1EHCTBUH.

CamocrodaTenbHy0 padoTy 1Mo pa3paboTKe MporpaMMbl yIpaBieHUs JU(TOM pa3AeiuTb Ha TPU
JTamna, 3a KKl U3 KOTOPBIX CTYJACHT OTUUTHIBACTCS WHIUBUIYATIBHO.

ol ol

Jrtan 1. Ynpasnenue ABKeHHEM KaOHHBI TU(TA IPHU BHI30BE U IPU MEPEMELICHUN Ha 3a1aHHBII
JTaxX.

Ortan 2. YHpaBHCHI/IC ABEPSAMHU U OCBCIICHHUEM KaOWHBI U IIOACBETKA KHOIIOK ITPU BBIIIOJJTHCHHUHN
KOMaH[ MEpCMCIICHUSA KaOWHBI.

Iran 3. O6ecnieueHre HEOOXOIUMBIX T1ay3 MPHU YIPABICHUU ABEPHMHU KAOMHBI, €€ OCBEIICHUEM,
IOJICBETKOM KHOIIOK M IToJa4deil KOMaH/I.

3aganme 3.

Hcnone3ys B kadecTBe OOBEKTa MOJENIb POOOTa-MaHUIYJSATOpAa IO COPTUPOBKE W3AEIUH,
YIPABJISIEMOTO MUKPOIIPOIIECCOPHBIM KOHTPOJLIEPOM, CO3AaTh CUCTEMY Bu3yanu3auuu. [lonkmrouenue k
YIpaBISIIONIEH MporpamMme it MOAETH (pa3padaThIBaeTCs MPH BHIMOJIHEHUN CaMOCTOATENBHON PabOThI
«YnpaBJjieHHe po60TOM MAHUITYJISITOPOM)) MOKET ObITh BBINIOJIHEHO uepe3 cumyssitop PLCSIM, nu6o
Hanpsmyto uepe3 DDE. Ha3Banus napamerpos (DDE Item) st cunThiBaHHS JaHHBIX COOTBETCTBYIOT
cTOJO1Y aapec TadnuiIbl 2.

Ha puc. npencrasinen npumep OpraHu3aluy BU3yalu3aly.

STOP RUN

QO

2@ ©

Puc. IIpumep MHEMOCXEMBI BU3yaJIU3aIluU PabOTHI pOOOTa-MaHUITYJISITOpPA

3ananue Ne3: PazpaGoTka cucreMbl BU3yalu3aluu KOHBeliepa

Onucanmne mapaMeTpoB MoJIeJ 1M KOHBeliepa

[IporpamMmMHas Mozienb KoHBelepa npencrasiser coboit DDE cepBep n obecrieuuBaeT cCuMyJIsiLUIO
mporecca ynpaBiIeHUs KOHTPOJIEpOM 00BbEeKTOM-KOHBeilepoM. HeoOxoaumo oOecrneuuTh aieKBaTHOE
npeacrasierane B SCADA TekyIero coctosiHusi KOHBeepa myTeM aHaiau3a WH()OPMAImOHHOTO 0OMeHa
MEXy 00BEKTOM M MUKPOIPOILIECCOPHBIM KOHTPOJUIEPOM U 00ECHIeUUTh IMepeiady CUTHAIOB 3aJaHHOTO
YPOBHS 3aIOJIHEHUS EMKOCTeH U pyyHoro ymnpasieHus u3 Intouch B mozensb.

Jlnist opraHu3aiuy CBsi3M HEOOXOJMMO HACTPOUTH TOUKY JOCTYIIA CO CIEIYIOIUMH IapaMeTpaMu —
uMms cepBepa (Server Name) Server, ums rpymisl napameTpoB (Topic Name) Takke Server.
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MNPUJIOKEHHUE 2

OueHovHbIE CpeaCcTBA /1JIs1 MPOBeAeHHs POMEKYTOUYHOI aTTeCTAlMU

a) [lnanupyemble pe3yjbTAThl 00yUEeHUS U OLEHOYHbIE CPEACTBA JIsl POBEACHUA MPOMEKYTOUYHOM aTTeCTALUM:

CTpyKTypHBIi
JIEMEHT [Tnanupyemble pe3ynbTaThl 00y4eHUS
KOMIETEHINH

OneHouHble CpeacTBa

IIK-2 - Cnocofen BbIOMpATH CHOCOOBI W CPeACTBA KOHTPOJISI W PeryJHPOBaHUS JIsl Peaju3aliM CHCTeMbl ABTOMATH3MPOBAHHOIO U
aBTOMATHYECKOr0 YNPABJEHUS TEXHOJOTHYEeCKHM IPOIECCOM TEePMUYECKOH M XHMHKO-TEPMHYECKOl 00padoTKH, a TakK:Ke OCYUIeCTBJIATH €é

peain3ainuo

IK-2.1 Ornpeaenser crnocoObl KOHTPOJIS U
yIpaBJICHUS TapaMeTpaMu
TEXHOJOTMYECKOro mpolecca

IlepeueHsb TeopeTHYECKUX BONPOCOB

Ha3znauenne u opraHumszanus aucrnerdepckoro ydera. [IpuHimun opranusanuun
SCADA — cucremsl.

ArnmapaTHO — MPOrpaMMHBIE KOMIUIEKCHI YPOBHs JUCIETUEPHU3ALUM Ipoliecca
ynpasieHus. CTpyKTypa amnmapaTHbIX CpPEICTB, HCIIOJIb3yEMOE IPOrpaMMHOE
o0ecrieucHue.

ITonsiTe M Ha3HAUYEHUE CEPBEPOB IEpeladl JaHHBIX B allllapaTHO — IMIPOrPaMMHBIX
komiuiekcax. Ctpykrypa u ¢pynkuuu DDE-cepsepa.

Opranuzanys CcBA3M € KOHTPOJUIEPOM IO KOMMYHUKAIIMOHHOMY KaHaJly CBS3H.
ITopsinok HACTPOMKH KaHaa.

[Tonstue n HazHauenue SCADA cucremsl. [IpuHIun opraHuzanuu U pa3paboTKu
M10JIb30BATEILCKOT0 HHTEpPeEiica.

IIpakTH4yeckne BONPOCHI M 3aJaHUA

PN R WD -

[TosicHuTe MpUHLUI pabOThl KOHTPOJIJIEPOB BHEIIHUX YCTPOUCTB.
N3noxute GyHKIIUHA SJIEMEHTOB MUKPOIIPOIIECCOPHOM CHUCTEMBI.
W3noxure Ha3HauUeHUsI HHTEp(ECOB U MPOTOKOJIOB UHTEPPEHCHOM CBA3H.
N3noxute mopsamok co3nanus mpoekra B Tia Portal.
N3znoxwute nopsiiok padboTsl Moaynei cBszu YBK ¢ 00bexkToM ynpaBieHus..
[TosicauTe opsiiok pa3paboTku uHTEpdeiica oneparopa B Trace Mode/

Kakue s13p1ka nporpamMmmupoBanus nojepxxusaer Tia Portal?
[losicHnTe OCHOBHBIE JIOTMYECKHE  OIEpalMy  SI3bIKOB  TEXHOJIOTMYECKOTO
nporpamMmmupoBanus. [IpuBennre npuMepsl.




CTpyKTypHBIi

AJIEMEHT [Tnanupyemble pe3ynbTaThl 00yYeHUS OneHouHble CpeacTBa
KOMIETEHIINH
9. Kak chopmuposats npoexkt HMI B Tia Portal?
10. Tlosicaure mpuHImNIb! tuHaMu3anuu B WinCC
11. Kak 3anyctuth mactep ckpuntoB VBS WINCC?
12. Kako#i s13bIK IpOTpaMMHUPOBAaHUS MOXET ucnoib3oBarbess B WinCC npu co3naHuu
CHUCTEMBI MEHIO?
[K-2.2 OcymectBisier  BbIOOp  TexHuyeckux | [lepeyeHb TeopeTHUeCKUX BONPOCOB

NporpaMMHbBIX CpCACTB I pPCaAIn3allun

CHUCTCMBI ABTOMATHU3UPOBAHHOI'O
ABTOMATHUYCCKOI'O YIIpaBJICHUSA

n

1. Kakue 010k1 peanu3yroT GyHKINHU KaTyliek ¢ maMsateio Ha CFC?

2. Kak opranu3oBaTh KOHTPOJb NEPUOJIUYHOCTH UCTIONHEHUS Tporpammbl Ha CFC?

3. [lepeuncnure tumnsl curaanoB B CFC

4. Kakue aropuT™Mbl yrpaBiIeHUs BXOJAT B cocTaB 6ubnuotek Step 77

5. U3znoxute nopsaok koHpurypupoBanus uHctpymentapuss WinCC s BbIBOJa JTaHHBIX
Ha 9KpaHbl C UCIOJIb30BAHNUEM IPahUKOB

6. Kakue mncrpymentst WinCC mpenHa3HadeHbl JJisI OpraHu3aliid paboThl orepaTopa ¢
CHCTEMOM cOOOLIeHUH U TpeBor?

7. Ilepeuncnure cnocoObl IMHAMU3AUK N300pakeHust Ha MHemocxemax WinCC

8. Kakue BO3MOKHOCTH OTJIaZIKU CKpUNTOB Wince cymiectByioT B TIA PORTAL ?

9. Yto Takoe «coennuenue» B Trace Mode ?

10. HazHaueHue rio6aabHbIX CKPUIITOB, YCIOBUS UX BBIMOJIHEHUS

11. Knaccuduxanus komnonenroB TRACE MODE

IIpakTH4yeckne BONPOCHI M 32 JAHUA

1. Iosicaure npuHmn padotel MouuTopa kanaaa TRACE MODE

2. Kak 3anyctuth Mactep ckpuntoB VBS WINCC?

3. Ilepeuncnute criocodb! MHGOPMUPOBAHHS orepaTopa o TpeBore, qoctynHueie B WinCC
4. TlosicHuTe NPUHIMI CO3aHusl nepeMeHHbIX B VBS
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CTpyKTypHBIi

DJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHble CpeacTBa
KOMIIETCHIIMH
5. [MosicanTe mpuHIMI 00BEKTHOM Moaenn VBS
6. Ilepeunciure ocHoBHBIEe oTinuus B pyHkiusx WinCC mis PC u rpaduyeckux nanene
7. B uem oTiimune Status tag u Message tag npu HacTporiku TpeBord B WinCC?
8. [laiite cpaBHHUTENbHBIN aHaN3 ucnonab3yeMbix B WinCC cpen nporpammupoBanus Ha C u
VBS.
I1K-2.3 Bemmonnsier paspaborky oOmeii  cxemsl | [Iepedens TeopeTHuecKHX BONPOCOB

CUCTEMBI aBTOMAaTU3UPOBAHHOIO u 1. YpoBuu ymnpainenus ACY TII. ®dynkuum kaxaoro ypoBHs. [lpuHnunsr —

aBTOMATUYECKOTO yIpaBIeHUS WCIIOJIb30BAaHUS alllapaTHO — MPOTPaMMHBIX KOMIUIEKCOB Ul IIOCTPOEHUS

TEXHOJIOTMYECKUM IPOLIECCOM u MHOT'OYPOBHEBBIX CHCTEM.

IIOATOTOBKY TEXHUUYECKOU JOKYMCHTAIUU

2. AnmapaTHO — NPOTrpaMMHBIE KOMILIEKCHI YPOBHS YNPAaBICHHS TEXHOJIOTHYECKUM
MPOIIECCOM. OCHOBHBIE (DYHKIIUU U €T0 CTPYKTYpa.

3. 3ajauu onepaTUBHOIO yNpaBJIEHUs, KpAaTKas XapaKTepUCTUKA KaXI0M 3a7au.

4. KanennapHoe MIaHMPOBaHUE, AlllIApaTHO — IPOTrPAMMHOE OOeCIIeUeHHE 3a0auH.

5. 3agauu JIOTMCTHMKH, ammapaTHO — IPOrpaMMHBIE KOMIUIEKCHl aBTOMAaTHU3alUU
CKJIa/IOB.

6. AnmapaTHO— NpOrpaMMHBbIE KOMIUIEKCHI ydeTa COCTOSIHUS 00OpyJOBaHMS,
IUIAaHUPOBAHHUE 3arpy3kud OOOpYZOBaHUS JUIsl JUCKpeTHBIX mporeccoB B MES
CUCTEMaX.

IIpakTHyeckue BONPOCHI M 32 JaHUA
7. Ha ©0a3e cencopnoit manenu omeparopa OMRON NT21 peanusyiite

IIPEJICTAaBICHHYIO0 aHUMAIUIO 110 HAXKaTHIO Ha KHONIKY “Start’:

@ [

8. B SCADA WinCC peanu3oBaTh aHMMAIMIO TEPEKIIOYCHHUS COCTOSHUHN JIBYX

( éfAR})

~
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CTpyKTypHBIi
AJIEMEHT [Tnanupyembie pe3yabTaThl 00ydeHUs OueHoYHbBIE CpEICTBA
KOMIETEHIINH

KJI1aIlaHOB:

OMIOFF |- o sl 0} ‘ QOFF |

9. B cpene WinCC co3paiite B kiacce TpeBor Error HOBBII THUIT TPEBOT C UMEHEM IO
CBOEMYy ycMOTpeHuio. HacTpoiiTe 1BETOBYIO TamMmy i COOOIICHHI CO3/IaHHOTO
HOBOTO THUIIA TPEBOT.

10. B cpene WinCC co3pnaiiTe moib30BaTeabCckuii apxuB «Operatorsy U 3arojJHUTE €ro
JAHHBIMU COTJIACHO 33JIaHUIO:

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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CTpyKTypHBIi
DJIEMEHT
KOMIETEHIINH

[Tnanupyemble pe3ynbTaThl 00yYeHUS

OneHouHble CpeacTBa
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0) Ilopsinox mnpoBegeHHMsI TPOMEXKYTOYHON AaTTeCTAMH, IOKa3aTeJd W KpPHUTEPHH
OlLlCHHBAHHA:

[TIpomexxyTouHast arrecTalys IO AUCHUIUIMHE «ATMapaTHOE M IpPOrpaMMHOE oOecreyeHue
OTKPBITBIX MHTEIPUPOBAHHBIX CHCTEM» BKIKYAECT TEOPETHYECKHE BOIPOCHI, MO3BOJISIOLIME OLECHUTH
YPOBEHb YCBOEHHsI OOY4YalOUIMMHUCS 3HAHUM, W TPAKTHUYECKUE 3a/aHUs, BBIBIAIONINE CTECHb
c(OPMHPOBAHHOCTU YMEHHH U BIIaJIeHUH, IPOBOAUTCS B (hopMe 3K3aMeHa.

DK3aMeH MO0 JaHHOHM TUCHMIUIMHE MPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHALMOHHBIM OHIIeTaM,
KQKIBIA U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OAHO IIPAKTHYECKOE 3aaHHUE.

IToka3zaTenu u KPUTCPUHA OLNCHUBAHUSA IK3aMEHA:

— Ha OIEHKY «OTJIMYHO» (5 0amioB) — oOydaromMiics JEMOHCTPUPYET BBICOKHHA YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIIMH, BCECTOPOHHEE, CUCTEMATHYECKOEe M TIIyOOKOe 3HaHHE y4eOHOro
MarepHaia, CBOOOTHO BBITOIHSAET NPAKTUYECKUE 3a/1aHus], CBOOOTHO ONEPUPYET 3HAHUSAMH, YMEHHUIMH,
IPUMEHSET UX B CUTyalUsAX MOBBILIEHHOM CI0KHOCTH.

— Ha OLEHKY «xopomo» (4 Oamna) — oOydaroIuics AEMOHCTPUPYET CpEeAHHMH YpOBEHb
C(OPMUPOBAHHOCTH KOMIICTEHIMI: OCHOBHBIC 3HAHMS, YMEHHUS OCBOCHBI, HO JIOIyCKAarOTCS
HE3HAYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHHUA IIPU AHAJIUTHYCCKUX OIICpaAlHAX, IICPCHOCEC 3HAaHUH
¥ YMEHUI1 Ha HOBBIE, HECTAHJAPTHBIC CUTYAIIH.

— Ha OLICHKY «YyHOBJIETBOPUTEJNbHO» (3 Oamia) — oOydaroumuiics JAEMOHCTPUPYET MOPOrOBBIN
ypOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMI: B X0/1€ KOHTPOJIbHBIX MEPOIPUATHH JJOMYCKAIOTCS OLIMOKH,
MMPOABIACTCA OTCYTCTBUC OTACIBHBIX 3HaHI/II\/JI, YMeHHﬁ, HaBbIKOB, O6y‘-I21IOHIPII>iCFI HUCIIBIThIBACT
3HAYUTEJbHbIE 3aTPYAHEHUS MPU ONEPUPOBAHUM 3HAHUSAMHM U YMEHHUSMH IIPU UX MEPEHOCe Ha HOBBIE
CUTyalLluH.

— Ha OILICHKY «HEYIOBJIETBOPUTEJILHO» (2 0ajuta) — 00yJaromuiicss JeMOHCTPUPYET 3HAHUS HE
6osee 20% TEOPETHUYECKOTO MaTepHuaya, IOIMYCKAeT CYLIECTBEHHbIC OIMMOKH, HE MOXKET MOKa3aTh
UHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 33]1au.

— Ha OIEHKY «HeYyI0BJIeTBOPUTEJAbHO» (1 6amt) — oOydJaronuiicss He MOXET MOKa3aTh 3HAHUS Ha
YpOBHE BOCIPOU3BEICHUS U 00BsACHEHUSI HH(OPMAIIUY, HE MOKET MOKa3aTh UHTEJIEKTyaIbHbIE HABBIKU
pelieHus MPOCThIX 3ajad.



