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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmuzanuu B 2025 - 2026
y4eOHOM roy Ha 3acenaHuu Kapeapbl ABTOMAaTH3UPOBAHHBIX CHCTEM YITPABJICHUS

[Ipotokom ot 20 r. Ne

3aB. kadeapoii C.M.KHI[pCCB

Pabouast mporpamMmma repecMoTpeHa, 00CykaeHa u 0100peHa s peanuzanuu B 2026 - 2027
yueOHOM Tojly Ha 3aceaHuu Kageapsl ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2027 - 2028
yueOHOM ToJly Ha 3aceaHuu Kapeapbl ABTOMATH3WPOBAHHBIX CUCTEM YIIPABICHUS

[Iporokom ot 20 1. Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamzanuu B 2028 - 2029
y4eOHOM roy Ha 3acenaHuu Kageapbl ABTOMAaTH3UPOBAHHBIX CHCTEM YITPABJICHUS

IIporokomor _ 20 r. Ne
3aB. kadeapoii C.M. AunpeeB




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

Lenstmu ocBOEHUS AUCHUIIIMHBI «ANMapaTHOE U MPOrpaMMHOE 00eCTieueHNe OTKPBITHIX
WHTETPUPOBAHHBIX CHCTEM» SIBIISTIOTCS: pa3BUTHE MPO(HECCHOHATBLHBIX KOMIIETCHIIUN B 00JaCTH
MPOEKTUPOBAHUS, MOHTAXa, IPOTPAMMUPOBAHMS U BBOJA B AKCILIYaTAIMIO OTJEIbHBIX OJIOKOB U
YCTPOMCTB COBPEMEHHBIX CIJIOKHBIX MHOTOYPOBHEBBIX CHUCTEM aBTOMATHYECKOTO YIPABIICHUS
TEXHOJOTMYECKHMMH  TpOIlecCCaMU, BbIOOpa HEOOXOJUMBIX CPEICTB [UIsl  peaiu3anuu
ABTOMATU3UPOBAHHBIX CHUCTEM, H3y4Ye€HHUE MPOrPaMMHOTO U almapaTHOTO O0ecreYeHUs
naterpanuu cucteM ACY TII u ACVII.

2 MecTo THCHHMIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

JucuuiuinHa AnmapaTHOe M IPOrpaMMHOE 00€CIeYeHUe OTKPBITHIX MHTETPUPOBAHHBIX
CHCTEM BXOJUT B 4acTh y4yeOHOro IutaHa (GOpMHUPYEMYIO YYaCTHHKAMU OOpa3oBaTEIbHBIX
OTHOILEHUH 00pa30oBaTeIbHOI IPOrpaMMBl.

Jns  W3ydeHWs  JUCHUIUIMHBI ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUILIUH/ IPAKTUK:

TexHnueckue u3MepeHus u MpuoopsI

CucTeMbl aBTOMaTH3alMU U YIIPABICHUS

TexHuueckue cpecTBa aBTOMATU3ALUMU U YIIPABJICHUS

[IporpamMMupoBaHue 1 OCHOBBI aITOPUTMHU3ALIUN

Mertposorus u cpeficTBa U3MepeHHi

MopennpoBaHue CUCTEM YIIPABICHUS

DneKTpUYecKrue U3MEpEeHus

DJNEeKTPOHHUKA B YIIPABISIOUIMX YCTPOHCTBAX

JInHelHple CUCTEMBI YIIPABJICHUS

[MudpoBsle TexHOIOIMH OOPaOOTKM MH(POPMALMU B aBTOMATU3UPOBAHHBIX CHUCTEMaXx
yIpaBiIeHUsS

3HaHus (YMEHUs, BaJIeHUs), MOTYYeHHbIE IPU U3yYEeHUHN JaHHOW AUCLUILIMHBI OyayT
HEOOXOAUMBI JUISl U3yUSHUS TUCHUIUTNH/TIPaKTHK:

ABTOMaTH3a11s TEXHOJIOTMYECKHX IPOLIECCOB U IPOU3BOICTB

ABTOMaTH3UPOBAaHHbIE UHPOPMAITMOHHBIE CUCTEMBI

Kommiekcol Texunueckux cpeacts B CAY

IlonroroBka Kk  mpoueaype 3aliuTbl W Ipoledypa  3allUThl  BBITYCKHOM
KBaJIM(DUKAIIMOHHON pabOThI

CaMoHacTpanBarOLIUECs CUCTEMBI

IIponsBocTBEHHAs — IPEIIUIUIOMHAs TPAKTUKA

WHTennexTyaibHble CUCTEMBI YIIPABICHUS

IIpoexkTrpoBaHe aBTOMATU3UPOBAHHBIX CUCTEM

TexHuueckue cpecTBa aBTOMaTU3aLMU U YITPABIICHUS

CucremMbl aBTOMaTU3ALUY U YIIPaBJICHUS

3 Komnerenuun odyyarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AMCUMILIMHBI (MOAYJISA) U INIAHUPYEMbIe pe3yJIbTaThl 00y4YeHHUs

B pesynbrare OCBOEGHMS IUCHUIUIMHBI (MOZYNsl) «AmNmapatHoe W IPOrpaMMHOE
o0ecrieyeHne OTKPBITBIX HMHTEIPUPOBAHHBIX CHCTEM» OOYyYaroIIMiCs JOJDKeH 00JanaTh
CJIEIYIOIIMMH KOMITETCHIMSIMU:

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIECTCHIITN

[1K-2 CriocobeH BbIOMpPATh CIOCOOBI M CPEICTBA KOHTPOJISA M PErYIMPOBAHUS ISl peau3aliu
CUCTEMbI aBTOMAaTU3UPOBAHHOT'O U aBTOMAaTHYECKOI0 YIIPaBJICHUS TEXHOJIOTMUYECKUM MTPOLIECCOM
TEPMUYECKOIN U XMMHUKO-TEPMHUUYECKONH 00pabOTKH, a TAK)KE OCYIIECTBIIATh €€ pean3aluio

[K-2.1 Omnpeaenser cnocoObl KOHTPOJIS M YIIPABJICHUS ITapaMeTpamMu




TCXHOJIOTHUYCCKOI'O IIpo1eccca

[1K-2.2 OcymiecTBiseT BBIOOP TEXHUYECKMX M HPOTPAMMHBIX CPEICTB  JUIS
peanM3aluy  CHCTEMbl  aBTOMAaTH3WPOBAaHHOTO M aBTOMAaTH4eCKOTro
YIIpaBJICHUS

[1K-2.3 Brimonnser pa3paboTKy oOmei cxemMbl CHCTeMbl aBTOMAaTU3UPOBAHHOTO U

ABTOMAaTHYE€CKOI'O YIIpaBJICHUSA TEXHOJIOTHYCCKHUM IIPOLCCCOM U ITOATOTOBKY
TEXHUYICCKOU JOKYMCHTaAIIMHN




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET S 3adyeTHBIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 89 akas. yacos:
— aynutopHas — 85 akaj. 4acos;

— BHEAyJUTOpHas — 4 aKaJi. 4acoB;

— caMocTosTeNbHAs pabota — 55,3 aka. yacos;
— B opme npakTrueckoi moaroroBku — 0 akas. 4ac;

— IIOATI'OTOBKA K 9K3aMCHY —

35,7 akaz. gyac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas s
o | KOHTaKTHas pabota E 3 ®dopma TeKyILero
=
= B aKaJl. 4acax 5} Bu KOHTPOJIS
Pazzen/ Tema 3 (B axaz. yacax) = A . P Kon
S 3 ©| caMoCTOSTENbHOM |  ycreBaeMOCTH U
JUCLIATUINHBI 5 £ m . | xoMmnerenyu
O g £ paboTsl MIPOMEKYTOYHOM
nab. | mpakT. | = @
Tlex. Z'g aTTecTaluu
3aH. | 3aH. |Q &
1. OyHkuMH U CTPYKTypa
COBPEMEHHBIX OTKPBITBIX
HMHTETPUPOBAHHBIX cUCTEM
yIIpaBICHUS
1.1 Knaccugukarus
CamocrosTenpHOe
MHTETPUPOBAHHBIX CHCTEM o
n3ydeHue yaeOHon
Mo 00BEMY BBINOIHIEMBIX
2 U Hay4HO .
GbyHKIHHA. YcTHBI ompoc.
JIUTEPATYPHI. IK-2.1,
WNuTerpupoBanHbie Joknan no Teme
CHCTEMBI ABJICHUS 2 1,2 Touck "dyaxkuuun SCADA IIK-2.2,
yrip JIOTIOJTHUTEIHHOMI y " IIK-2.3
TEXHOJIOTHYECKHM cucTteM
MaTepHasoB 1Mo
fpotieccom " teme. [lonroroeka
npousBogcteoM. SCADA u ’ oKIA%a
MES cucremsi. A A
6
1.2 TexHUUYECKHE CpeNCTBA
u MPOTrpaMMHOE CamocrosTensHoe
obecrieyeHHe IOCTPOCHHS n3ydeHue yueOHoi|  YCTHBIN ompoc.
WHTETPUPOBAHHBIX CHUCTEM, U Hay4yHO Jloknan no Teme
THITBI u CTPYKTypa JUTEPaTyPBI. "Texanueckue u IK-2.1,
MIPOTPaMMHOTO 2 51 IMounck TIpOrpaMMHbIE I1K-2.2,
obecrieyeHus, MecTo B JIOTIOJTHUTEJIbHOU cpencTaa IK-2.3
ABTOMAaTH3UPOBAHHOI MaTepuaJoB 110 WHTETPUPOBAHHBIX
cHucTeMe YIPABJICHUS teme. [loaroroska cuctem"
TEXHOJIOTHYECKUM JIOKJIaja 110 TeMe
00BEKTOM
Wroro no pazneny 4 6,3
2. YpoBHH, LENH W pelracMble
3a/1a4n HWHTETPUPOBAHHBIX
CHCTEM YIIpaBJICHUS
MIPOM3BOJICTBOM
2.1 @ynkimuum  ypoBHEH
MHTETPUPOBAHHOM CamocrosTenpHOE .
CUCTEMBI, KJIacCHU(pHUKALUs n3ydeHue yueOHOn YTt onpoc 1o
TIPOT’ aMI’VIHBIX " y.:PITe az Bl n1aGopatopHoii MIK-2.1,
Ter:xm[/)mecmx CpeICTB 6 ! 4 6 HOZ[F(E)TO]ZIE)a ;< padote Nel [IR-2.2,
HCHOJIB3YEMBIX b JUTSL nabopaTopHBIM «CTpyKTypa npoeKTa MK-2.3
Y paTop Tia Portal»
MOCTPOCHUS Ka)KI0TO 3aHATHSIM
YPOBHS




CamocrosTenbHOE
n3ydeHue yueOHoH
1 HAy9HO .
2.2 OpraHuzanus  CBS3H i YcrTHBIi ompoc.
MEXIY YPOBHAMU JHTCPATYPHI. Joxnan o Teme MR-2.1,
WHTErPUPOBAHHOMN 1 6 Honcxk "UHTerpanus MK-2.2,
PHb JTOTIOTHUTETBHON p " I1K-2.3
CHCTEMBI cUcTeM
MaTepuasoB 110
teme. [loaroroska
JIOKJIaza
Hroro no paszuerny 2 4 12
3. ITpoekTupoBaHue u
pa3paboTka CHCTEM
YeJI0BEKO-MaIIHHOTO
uHTepdeiica
CamocrosTenpHOe
3.1 O06zop ¢yukuii u u3ydeHue yueOHol| YCTHBIN onpoc 1o
UHTEp(ElcoB cucTeM JIUTEPATYPHI, nabopaTopHOM
JUCIIETYEPCKOTO MOATOTOBKA U pabote No2 I1K-2.1,
YIIpaBJICHHUSL. 4 4 6 BBIMOJTHCHHE «I'padpuueckue IK-2.2,
CpaBHUTEIbHBIN 0030p UHIUBUYaJIbHOT O cpencTaa IK-2.3
cpen WIinCC Advanced u 3a1aHMs 110 SCADA-cucteMs!
WinCC Professional 1ab0paTOpHOI WINCC»
pabore
CamocrosTenbHOe
n3ydeHue yaeOHon .
3.2 Opranu3arus yJ;II/ITe azq bl YCTHEL onpoc.
nle enaun aEHLIX I-Ino BLIH(E)HHzII{)Mé Howan no Teme IK-2.1,
pel . 2 4 8 "TIpoMBbIIITICHHBIC I1K-2.2,
CeTSM. Beenenue B e L] I — TK-2.3
PROFINET u HMI. 3a71aHNA 110 TeMe. pea: '
JTAHHBIX
ITonroroBka
JIOKJIaza
CamocrosrenpHOe | YcTHBIHM onpoc 1o
H3yueHHEe y4eOHOU n1abopaTopHOM
3.3 BsaumoneiictBue JIUTEPATYPBHI, pabote Ne3
MHTETPUPOBAHHBIX CHCTEM. MOATOTOBKA K «Oprasm3anys MK-2.1,
Ilonsarue OTKPBITBIX 4 6 5 11a00PaTOPHBIM B3aUMOJICHCTBHS MK-2.2,
UHTEP(ENCOB. Knuent 3aHATHSM, ypOoBHEH I1K-2.3
CepBEpHasl apXUTEKTypa BBIIIOJIHCHUE HUHTETPUPOBAHHOM
MHIVBHIYAJIBHOT O cucTeMbl B Tia
3a7aHust o pabote Portal»
Uroro no pazneny 10 14 19
4.  TIporpaMMHO-TEXHHYECKUE
CpeAcTBa MOCTPOCHUS
WHTETPUPOBAHHBIX CUCTEM
YcTHBIH onpoc 1o
4.1 CucreMmsl ynpaBieHHS o
CamocrosTenpHOe nabopaTopHOH
Ha ©Oaze tumoseix IITK. o
U3y4YeHHue yueOHoM pabote Ne4
Crieriuanu3upoBaHHOE HTEDATVDbL «@OPMIDOBAHIE [K-2.1,
IpOTrpaMMHOE 2 4 2 PaTypbI, PMHPOBaH I1K-2.2,
IOATrOTOBKA K JIOTHYCCKOHU
obecrieyeHne  pazpaboTKU [K-2.3
1ab0PaTOPHBIM MIPOrPaMMEI
OTKPBITBIX
3aHATUAM ynpasienus B TIA

HHTCTPUPOBAHHBIX CUCTEM.

PORTAL u WinCC»




CaMocTosATeIbHOE

4.2 Pazpabotka n3ydeHue yueOHoM | VYcTHBIH ompoc 1o
YIPaBIAIOMUX  [IPOTPaMM JUTEPaTypBHl, nabopaTopHOH
MHKpPOIIPOLIECCOPHBIX MOJArOTOBKA K pabote Ne5 IK-2.1,
KOHTPOJICPOB HA S3bIKAX nabopatopHeiM | «3ydueHue KoMaH] [K-2.2,
TEXHOJIOTHIECKOTO 3aHSITHUSIM, SI3BIKOB IK-2.3
MPOTPaMMHUPOBAHHUS BBITIOJTHEHNE HpOrpaMMHUPOBAHHUS
BBICOKOTO YPOBHSL. naauBuayansHor of CFC m GRAPH».
3aJaHus 1o paboTe
CamocrosTenpHOe
n3ydeHue yueOHoi | VYcTHBIH ompoc 1o
JUTEPaTypBHl, nabopaTopHOH
4.3 I'paduueckne
pad MOATOTOBKA K pabote Ne6 I1K-2.1,
BO3MOXKHOCTH, HaBHTaIlHsl.
11a00paTopHBIM «IToctpoenue IK-2.2,
[puHUMIBl  AWHAMU3AIUH 9
5 SCADA cretem 3aHATHSM, UHTEP(EHCOB B IK-2.3
) BBINOJIHEHHE SCADA Trace
MHIUBHIYAJIBHOT O Mode»
3aJaHus 1o padore
CamocrosTenbHOe
H3yueHHe yueOHOU
. JIUTEPATyphl .
4.4 O6paboTyUKU COOBITUI paTypel, YerHblii onpoc o
IMOJITOTOBKA K N I1K-2.1,
u guHamuzanus Ha C. nabopaTopHO
11a00paTopHBIM I1K-2.2,
I'mo6anbHble ckpuntel Ha C SAFSI TSI pabote Ne7 K-2.3
(Scheduled Tasks). ’ «Cxpunter WIinCC » '
BBITIOJTHEHNE
UHMBUIYATBHOT O
3aJaHus o paboTe
CamocrosTenpHOE
u3ydyeHue yueOHoi
JATEPATyPhI .
PaTypbI, YCTHBIHA orpoc 1o
4.5 TIporpamMMmupoBaHHUE Ha MOJATOTOBKA K . [K-2.1,
nabopaTopHO
VBS. 00630p CTpyKTypbI 11a00paTOPHBIM [1K-2.2,
- pabote Ne§
oowexroB WINCC. 3aHATHUSM, IK-2.3
«Cxpunts! VBS»
BBITIOJTHEHNE
HUHMBUIYATBHOT O
3aJaHus 110 paboTe
CamocrosTenpHOe
n3yuyeHue y4eOHou
JIUTEPATyPHI .
PaTyphI, YcTHBIH onpoc 1o
Ny MOJIrOTOBKA K . I1K-2.1,
4.6 Cucrema cOOOLICHUH H HA6ODATODHEIM nabopaTopHOH MK-2.2
Tpesor B SCADA WinCC parop pabote Ne9 «TpeBorn .
3aHATHUAM, I1K-2.3
B WINCC»
BBITIOJTHEHNE
AHIUBHIYAIBHOT O
3afaHus 1o paboTe
CamocrosTenpHOE
u3ydyeHue yueOHoH
. JIATEepaTyphl, YcTHBIN onpoc 1o
4.7 Padora WiInCC ¢ patyp poc
MOJrOTOBKA K nabopaTopHOH IK-2.1,
6azamu maHHbIX/ JlocTyn K
- na0opaTopHBIM pabote NelO IK-2.2,
mauaeiM - WINCC  gepes
N 3aHATHUAM, «DopMHpOBaHHe [K-2.3
pa3nuvHbIC HHTEP(EUCHI. -
BBINOJIHEHNE otyeroB B WinCC»

MHAUBUJYaJEHOT O
3ajaHus 1o paboTe




CamocrosTenbHOe
n3ydeHue yueOHoH

48 Ktmen-cepsepHas JIUTEPATYPHI, YcTHBIN onpoc PO
apxutektvoa B WInCC MOATOTOBKA K nabopaTtopHOi I1K-2.1,
P yp ' 2 3 2 n1ab0paTOpHBIM pabote Nell [K-2.2,
CucrteMbl C  pe3epBHBIM
cepsepom WInCC 3aHATHSIM, «ITepenaua naHHBIX B I1K-2.3
BBITNIOJIHEHHE Trace Mode»
YMHIUBHIYAITBHOT O
3aJaHus 1o paboTe
CaMOCTOSTENbHOE
Hu HHU HOI1 .
Sy;;Te eailqeg 0 VYcTHBIN onpoc 1o
4.9 OcobeHHocTH PATYPEL, nabopaTopHOi
MOJITOTOBKA K I1K-2.1,
IPOrPaMMHUPOBAHUS 2 2 2 HaBopaTOpHEM pabote Nel2 K-2.2
rpaduuecKux naHeaen SAHSTHSM «[IporpammupoBanus HK-Z. 3'
Siemens B WInCC Flexible BLIHOJ'IHCHI:IG rpauuecKux ’
naHeae»
WH/IUBUAYAILHOT O
3a/laHus 110 paboTe
Hroro no pazneny 18 33 18
Hroro 3a cemectp 34 51 55,3 JK3aMeH
Hrtoro no aucuuIinHe 34 51 55,3 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnst  peanuzanuu  MPEAyCMOTPEHHBIX  BHIOB  y4eOHOM pabOTBI B KayecTBe
00pa30BaTeNbHBIX TEXHOJIOTHIA B MPEMOJaBaHUM JTUCIUILUIMHBI «ATMapaTHOE W MPOTrPAMMHOE
obecrieueHrne OTKPBITBIX HHTEIPUPOBAHHBIX CUCTEM» UCITOJIB3YIOTCS:

TpaguionHeie 00pa3oBaTeIbHBIC TEXHOJIOTUU — MH(POPMAIIMOHHAS JISKIUs (BBOTHYIO
JIEKIIMIO, TJI€ IaeT MEePBOE MPEICTABICHUE O MPEAMETE U 3HAKOMCTBO CTYJICHTOB C Ha3HAYCHUEM
U 3a7]a4aMu Kypca); JeKIUU — KOHCYJIbTAIUU, U3JI0KEHIE HOBOTO MaTepHasa COMpPOBOXKIACTCS
MTOCTAaHOBKOK BOIIPOCOB M JUCKYCCHEH B IMOMCKAaX OTBETOB HAa 3TH BOMIPOCHI; JabopaTOpHBIE
paboTHI.

TexHomoruu mpoOIeMHOr0 OOy4YeHHS — MPOOJEMHBIC JEKIMH SIBISETCA PE3yJIbTaTOM
YCBOCHHUS TIONYyYECHHOW HWH(OPMAIIMM TOCPEACTBOM IMOCTAHOBKU MPOOJIEMHOTO BOMpoca U
MOMCKAa IIyTeH ero pemieHus; JadopaTopHbie pPabOThI € MCIOJIB30BAaHUEM IPOOIEMHOTO
oOydeHune, KOTOPOE 3aKITF0YAETCSl B CTUMYJIUPOBAHUU CTYJICHTOB K CAMOCTOSITEIIBHON «T00BIUe)»
3HaHWH, HEOOXOAMMBIX JIJISl pEIICHUSI KOHKPETHOM MTPOOJIEMBI.

NubopMannoHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTebHBIC TEXHOJOTHH — B  XOJe
MPOBEJCHUS JIEKIMOHHBIX 3aHITHI MPEAyCMaTPUBAETCS HCIIOJIB30BAHUE OSJIEKTPOHHOTO
JIEMOHCTPAIIMOHHOTO MaTepraia (JeKIMU-BU3YAIIU3AIiH), HCIIOIb30BaHue VIHTEpHET pecypcoB
JUTSI TPOMEKYTOUYHBIX aTTECTAllM U TPOBEPKU OCTATOYHBIX 3HAHUH.

JICKITMOHHBIN MaTepua 3aKperuisIeTcss B XOJe JIA0OpaTOPHBIX pPabOT, HAa KOTOPBIX
BBITIOJTHSIOTCS TPYIIIOBBIC MU MHIUBUAYAIbHBIE 3a/IaHUS 110 IPOWIEHHON TeMe.

JlaboparopHble 3aHSATUS TPOBOAITCS B HMHTCPAKTUBHOW (oOpMe C HCIOIH30BAHUEM
CJIETYIOIIHUX METO/I0B UHTEPAKTUBHOTO O0OyUEHUSI:

aKTyallu3alus TI03HABATEILHOW JCSITEILHOCTH YYAIIUXCS IyTeM TOOYKICHHUS K
OCMBICJICHUIO JIOTMKM M TIOCIEJIOBAaTEIbHOCTH MPOBEJACHUS HAyYHOTO UCCIEAOBAaHUA, K
BBIJICTICHUIO B HEM TJIaBHBIX W HAWOOJIee CYIIECTBEHHBIX ATAlOB; MPH 3TOM OIPEACTIACTCS
KOHEYHas IIe]lb MCCIIeIOBaHus, a MyTH ero MpoBeAeHUs U (OopMBbl MPEACTABICHUS pe3ylbTaTa
oOyuaroruiicst BBIOMpaeT caM;

OTCYTCTBHE KECTKO PETIIAMEHTHPOBAHHOTO TIOPSI/IKA BBITOJTHEHUS PaOOTHI 0 00paboTKe
OKCIIEPUMEHTAJbHBIX JAaHHBIX, KOTJa CTYACHT ONEpUpYyeT BCIOMOraTenbHON HH(OpManuei o
croco0ax ToMCKa HEOOXOTUMBIX MPOTPAMMHBIX CPEJICTB, (QYHKIUH, MPOTOKOJIOB Tepeaadnd U
00pabOTKHU TaHHBIX, YTO BEIPA0ATHIBAET CIIOCOOHOCTH K TTO3HAHHUIO;

MIPY IOCTAHOBKE M aHAJIN3€ PE3YJIbTATOB UCCIICIOBAHUS JIJIS IOCTHKECHUS TIOCTABIICHHBIX
nenei oOydvarommuecs [OJDKHBI JieJaTh CpPaBHEHHUS, COMOCTaBJISATh HOBBIE (DAaKThl, MPHUEMBI
UCIIOJIb30BAHHBIC JPYTMMH YyYaCTHHKAMHU TPYIIbL, OOpamaTh BHUMAaHWE HA MPUYHHEI,
BBI3BIBAIOIIME TO WM MHOE SBJICHHE U OBITh CIIOCOOHBIMH IPOJEMOHCTPHPOBATH
WHMBUIYATEHOCTH CBOETO ITOIX0/1a K PEIICHUTO 3a/1a4H;

MPOBEJICHUE 3aHIATUN B (hOpME MOMCKA MPUYNH JOMYIIEHHBIX OIMIHOOK MPHU MPOBEICHUU
WCCJICIOBAHMSI, TIPUYUH HECOBITAJICHUS PE3YJbTaTOB C IMOJYYCHHBIMH JPYTUMH TPyIIIaMHU
oOydaromuxcsi, ToOyXAeHHe K CTPEMIICHUIO HaXOAUTh U YCTPAHITh UYXKHUE U CBOU OIIHOKH.

CaMocTosiTenbHass paboTa CTUMYIUPYET CTYICHTOB K CAMOCTOSTEIBHONW MPOpadOTKe B
MPOIIECCe BBIMOJIHEHUS KOHTPOJBHBIX padoOT, a TakKe B Mpollecce MOJATOTOBKH K YCTHOMY
OTIPOCY, TECTUPOBAHUIO ¥ UTOTOBOW aTTECTAIIHH.

6 YueOHO-MeTOAHYECKOE 00ecTiedeHEe CAMOCTOSITeJIbHOW PadoThl 00y4aIIMXCS
[Ipencrasneno B npuiioxeHuu 1.

7 OneHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCITUITIMHBI (MOTYJIs1)



a) OcHoBHas TUTEpaTYypa:

1. Psa6umkoB M. 1O. IIporpamMmmupoBaHne MHKPOTPOIECCOPHBIX KOHTPOJIJIEPOB Ha
sI3bIKaxX BBICOKOTO ypoBHs : yueOHOe mocobue / M. 1O. Psaouukos, E. C. Ps6uukosa ; MI'TY. -
Maruautoropck : MITY, 2017. - 1 oaekrpon. onr. guck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20831. - TekcT : 3JeKTPOHHBIA.

2. AnnpeeB C. M. AninapaTHble CpeJCTBa U MPOTPaMMHOE 00ecTieueHIE MPOMBIIITICHHBIX
koutpoiuiepoB SIMATIC S7 : yueGHoe mocobue / C. M. Anapees, M. 0. Ps6uukos, E. C.
Ps6uukosa ; C. M. Auapees, M. 10. Psa6unkos, E. C. Pa6uukosa ; MI'TY. - MarauToropck :
MI'TY, 2017. - 231 c. : WL, CXEMBI, TalI1., rpad. - URL.:
https://host.megaprolib.net/MP0109/Download/MObject/1992. - ISBN 978-5-9967-0940-3. -
Tekcr : HenmocpeACTBEHHBIM.

3. [Mumos O.B.[lporpammupyempie KOHTPOJUIEPHI B CHCTEMax MPOMBIIICHHON
aBromaruzaimu | YueOnuk / O.B. lumos. - Mocksa : OO0 «Hay4yHo-H31aTeNbCKUN LEHTP
NH®PA-M», 2024. - 365 c. - (Bwiciee ob6pazoBanue). - BO - bakanaBpumar. - URL:
https://znanium.com/catalog/document?id=432335. - URL:
https://znanium.com/cover/2086/2086790.jpg. - ISBN  978-5-16-019101-0. - ISBN
978-5-16-103331-9.

0) JlomostHuTEIbHAS JIATEPATYpA:

4. bekkep B.®. Texnuueckue cpencrsa aBToMatusanuu. MHTEpdeiicHbie yeTpolicTBa 1
MHKPOIIPOIIECCOPHBIE cpeacTBa . YdeOHoe mnocobue / bekkep BsiueciaB ®DunumnmoBud |
Ilepmcknii HallMOHAJIbHBIN HCCIIEN0BATENbCKUI ITOJINTEXHUYECKUN YHUBEPCUTET,
bepesnukoBckuii ¢-11. - 2. - Mocksa : Usparensckuit Lleatp PUOP, 2020. - 152 c. - (Bsicuiee
obpasoBanue). - BO - bakanaspuar. - URL: https://znanium.com/catalog/document?id=348856. -
URL: https://znanium.com/cover/1062/1062242.jpg. - ISBN 978-5-369-01198-0. - ISBN
978-5-16-101783-8. - ISBN 978-5-16-006686-8.

5. TapannukoB HO.B. [luckpernas MmaremaTHka. 3aJjauHuK | yaeOHOE MOCOOHUE /TSl BY30B
/1O. B. TapannukoB. - Mocksa : FOpaiit, 2023. - 385 c. - (Bwiciee obpa3zoBanue). - URL:

https://urait.ru/bcode/511496 (mara oOpareHus: 29.09.2023). - URL:
https://urait.ru/bcode/511496. URL:
https://urait.ru/book/cover/AC39DDFB-C026-419E-A549- 9C666D9A8326 - ISBN

978-5-534-01180-7.

B) MeToauyeckue ykasaHus:

6. PsOuukoB M. IO. IIporpammupoBaHHE CHUCTEMbI IMCIETYEPCKOrO YIPABICHUS .
yuebHoe mocodue / M. 10. Ps6unkos, E. C. Psiounkosa ; MI'TVY. - Marautoropck : MI'TVY, 2016.
- 1 AJIEKTPOH. OIIT. JICK (CD-ROM). - URL.:
https://host.megaprolib.net/MP0109/Download/MObject/1528. - TekcT : 3JeKTPOHHBIIA.

7. Augpees C. M. Pazpabotka ynpasisitomux nporpamm B TIA PORTAL : npaktukym /
C. M. Angpees ; C. M. Arnpees ; MI'TY. - Marautoropcek : MI'TVY, 2018. - 1 31ekTpoH. orT.
nuck (CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/2067. - Tekcr
. DJIIEKTPOHHBIN.

8. Angapees C. M. I[IporpamMmupoBanie MUKponpoueccopHbix KoHTposuiepos SIMATIK
S7 300/400. JlabopaTopHbIit mpakTHKyM : yaeoHOoe mocobue / C. M. Auapees, M. 10. Ps6unkos,
T.T. Cyxonocosa ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 snekrpos. ont. quck (CD-ROM).
- URL: https://host.megaprolib.net/MP0109/Download/MObject/1452. - TekcT : 3IeKTPOHHBIN.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:


https://host.megaprolib.net/MP0109/Download/MObject/20831
https://host.megaprolib.net/MP0109/Download/MObject/1992
https://znanium.com/catalog/document?id=432335
https://znanium.com/cover/2086/2086790.jpg
https://znanium.com/catalog/document?id=348856
https://znanium.com/cover/1062/1062242.jpg
https://urait.ru/bcode/511496
https://urait.ru/bcode/511496
https://urait.ru/book/cover/AC39DDFB-C026-419E-A549-9C666D9A8326
https://host.megaprolib.net/MP0109/Download/MObject/1528
https://host.megaprolib.net/MP0109/Download/MObject/2067
https://host.megaprolib.net/MP0109/Download/MObject/1452

IIporpammHoe o0ecnieuenne

Hanmenosa Ne oroBopa Cpox aeicTBus JIMLIEH3UU
aue [10 )

CoDeSys |cBoboagHO 0eCcCpoOYHO

MS Office [Ne 135 or BeccpouHo

2003 17.09.2007

Epay_sep CBOOOJTHO GeccpouHo

Mozilla pacIpoCTpaHs

7Zip CBOOOIHO OECCPOYHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca

CchlUIka

0a3a JAaHHBIX IIATEHTHOrO
oucka - 0a3a JAaHHBIX

https://www.orbit.com/

Wudopmannonnas
cucteMa - baHK JTaHHBIX

https://bdu.fstec.ru/?ysclid=lujkqy7cnw630508962

HNudopmanmonnas

cucremMa - HopmartuBHble
MIPaBOBbIE aKThI,
OpTaHU3aIOHHO-PACIOPS
JIUTENbHbIE  JOKYMEHTBI,

https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-tzi?
ysclid=lujknksfy724757053

MexnynapoaHas
pedepaTuBHas u
MTOJIHOTEKCTOBAS

https://www.nature.com/siteindex

Apxus Hay4YHBIX
KYpHaJIOB
«HannonaJbHbII

https://arch.neicon.ru/xmlui/

MexnyHapoiHas 0asa
TIOJTHOTEKCTOBBIX

http://link.springer.com/

DNEeKTPOHHBIE  PeCcypcChl
oubmuoreku  MI'TY  um.

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

Poccuiickas
I'ocynapcTBeHHas

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

denepanpHOE
rocy/1apCcTBEHHOE
OIOPKETHOE  VUPCSIKICHHUE

URL: http://www1.fips.ru/

DneKTpoHHas 6a3za
MEePUOANYECKUX M3JIaHUN

https://dlib.eastview.com/

TTouckoBas cucTreMa
Axanemust Google (Google

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

Hamnuonanbuasa
MH(OPMAIMOHHO-aHAIUTH
qyecKasi cucrema —

URL: https://elibrary.ru/project risc.asp

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecnedeHne TUCIUTIHHBI (MOLYJIs1)

MaTCpI/IaJ'IBHO-TeXHI/IquKOC obecrneucHue JUCIUIIIIMHBI BKIIFOYACT:



https://www.orbit.com/
https://bdu.fstec.ru/?ysclid=lujkqy7cnw630508962
https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-tzi?ysclid=lujknksfy724757053
https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-tzi?ysclid=lujknksfy724757053
https://www.nature.com/siteindex
https://arch.neicon.ru/xmlui/
http://link.springer.com/
https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/
https://dlib.eastview.com/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp

Y4eOHble ayTUTOPUU JIJIsl TPOBEICHUS 3aHATHI JEKIIMOHHOTO TUMa (MyabTUMEIHITHbIE
Cpe/CTBa XpaHEHHsI, TIepeiadn ¥ IpeAcTaBieHus nadopmarmn) (aym. 437)

VYyeOHast ayquTOpHs s NPOBEACHUS MPAKTUUYECKUX 3aHATUN: KOMIBIOTEPHBIN Kilacc
(IlepconanpHbie KOMITBIOTEPHI ¢ makeToM MS Office, BbixogomM B MHTEpHET U ¢ JOCTYIIOM B
AJIEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTeIbHYIO cpey yHuBepcuteTa) (ayd. 448)

[Momemenuss st caMocToATeNIbHONH — pabotel  oOyuaroruxcs  (IlepconanbHbie
kommeioTepbl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JOCTYIIOM B DIIEKTPOHHYIO
uHGOPMALMOHHO-00pa30BaTEIbHYIO Cpeay YHUBepcHUTeTa) (ay. 448)

VYyeOHble ayuTOpUM IS TPYNIOBBIX M WHIUBUIYAIbHBIX KOHCYJbTAIUM, TEKYIIEro
KOHTPOJISI U IPOMEXKYTOUHBIX KOHCYIbTauui (Jlocka, MyabTUMeIUHHBIN IPOEKTOP, SKpaH) (ay.
448)

[lomemenne s XpaHeHus U HpoduiIaKTUYeCKoro OoOCITyXUBaHUS Y4eOHOTO
obopynoBanus (CTesiaxu i XpaHeH!s y4eOHO-METOAMYeCKuil JoKyMeHTalun) (ayn. 445)

VYyeOHast aymuTopus Ui MPOBEACHUS MPAKTUYECKUX 3aHATHI U 1a00paToOpHBIX padoT:
7a00paTopus aBTOMATHU3AIlMKA TEXHOJIOTUYECKUX IPOLIECCOB M MPOM3BOJACTB ( J1abopaTopHbIi
creHn  «l[Ipompimnennble  npatuuku — temneparyps», IIJIT-CK +  kommbioTep ¢
npenycranoBieHHbIM 1O ot usrorosurens; nabopatopHblil cren] «lIpoMbliieHHbIE JaTYUKU
nasnenus», IIJJ[-CK + komnblorep ¢ mnpenycraHoBieHHbIM [IO ot wu3roroBurens;
nporpaMMmupyemblii  orudeckuii  kontpoiuiep [TJIK-Siemens S7-300 + HoytOyk ¢
npenycranoBieHHbIM [1O oT umsroroButens; yabopaTopHblid cTeH] «OCHOBBI aBTOMATHUKH,
OA-MP; nporpaMMHupyeMbIii JIOTHYECCKUN KOHTPOJLIEP ¢ pacrpeaeienHon nepudepueii Simatic
S7-400) (ayx. 450)



ITPUJIOKEHUE 1

Y4yeOHO-MeTOoANYECKOe 0O0ecTeYeHHe CAMOCTOATEIbLHOH padoThl 00y4YaroIMXCcst

[To nucuumiuuHe «AmnmapaTHOE W TMPOrpaMMHOE OOECIeUeHHE OTKPBITBIX HHTETPUPOBAHHBIX
CHCTEM» IPEyCMOTPEHA ayJJUTOPHAs U BHEAYJUTOPHAsl CaMOCTOsITeNIbHAsi paboTa 00y4aroImuxcsl.

AynuTopHas caMoCTOsiTeNbHas padoTa CTYACHTOB MPEAINOJAraeT BBIMOJIHEHUE U 3alluTy
1a00paTOPHBIX PabOT, pellieHHe HHANBUYAIbHBIX 3a7ay.

Ilepeuenn
J1a0OPATOPHBIX PadoT

Bomnpocsl k 3amure

1. Ctpykrypa npoekra
Tia Portal

1. Kakue ypoBHHU BKIIIOYAeT B ce0si COBpPEMEHHAsi HHTEIPUPOBAHHAS CHCTEMa
yIpaBJICHHS TpoLeccom?

2. Kakue 371eMeHTBI COJICPKHUT YPOBEHB YIIPABICHHUS?

3. Kakue ¢pyHKIMH BRITIOTHSAET YPOBEHb YIIPABICHUS?

4. C moMOIIbI0 KaKUX CPEACTB MPOUCXOAUT WHPOPMAIMOHHOE OOBEIHHEHUE
9JIEMEHTOB YPOBHSI YIIPABIICHUS?

5. 13 kakuX OCHOBHBIX JIEMEHTOB COCTOUT THIIOBOW KOHTYP PEryJIUPOBaHUs?
6. Kakue ¢pyHKImuu BBIIOTHSET 1MOieBol ypoBerb ACY?

7. Kakue OCHOBHBIC THUIIBI MOJIYJIEH  HCIOJB3YIOTCS B
MIPOrpaMMHUPYEMOTro KOHTposuiepa?

8. Ilepeunciure GyHKINU CUTHAIBHBIX MOJTYJICH

9. Kakue THITBI CHTHAJIBHBIX MOyJIel BXosT B cemeiictBo SIMATIC?
10. Kak nporcXouT KOJAUPOBAHUE XaPAKTEPUCTHK CUTHATIBHOTO MOJIYJIS B €T0
0003HaYeHUU?

11. Kakoe Ha3HaueHNe PyHKIIMOHAIBHBIX MOAYIIEH?

COCTaBC

2. I'papuueckue
cpeacTBa
SCADA-cucremsl
WINCC

1. Knaccuduuupyiite tunst Taros WinCC.

2. PackpoiiTe noHATHE TUHAMU3ALUU

3. CriocoOBbI pa3esieHrs SKpaHa CUCTEMbI BU3yaTU3alliy.
4. Kakue criocoObl JUHaMU3aIUK P HEOOXOMMOCTH U300pa3UTh MOCTENEHHO(
JBIDKEHUE 00beKTa BBl MOkeTe MpeyIoKUTh?

5. Kakwue cioco6s! HaBuranuu B npuiokeaun WIinCC Bel 3naete?
6. KakoBo Ha3zHaueHue Mactepa auHamuku - Dynamic Wizard?

7. KakoBa mocieqoBaTelbHOCTh OCHOBHBIX IIAroB MpPHM CO3JaHUM TPOEKTA I
WinCC?

8. TpeboBanus k okHam HMI, nHPOpPMaTUBHOCTH 1O YPOBHSM arperara.

9. Kakoii cnioco6 aunamuzaiu B WIiNnCC tpeOyeT npy BBINOJIHEHUH MUHUMYM
pecypcoB nporueccopa?

3. Opranuzanus
B3aUMO/ICHCTBHUS
YPOBHEM
WHTETPUPOBAHHON
cucremsl B Tia Portal

1. Vkaxure ocoOEHHOCTH aJpecalii aHaAJOTOBBIX U JAMCKPETHBIX BXOJHBIX
BEIXOOHBIX curHanos ITJIK.

2. IlocnemoBaTeIbHOCTH CO3AaHMs KOH(GUTypanun anmnapatHeix cpeacts [1JIK
C y/aJeHHOM nepudepueit.

3. llepeuncnure ocHoBHBIE Moy H [1JIK u ykakuTe nxX Ha3HAYCHHE.

4. ®opMupoBaHue
JIOTUYECKOHN
MIPOTPaMMBbI

ynpasieHus B TIA

PORTAL

1. Kako#i s3bIK mporpamMMHpoOBaHHs MoxeT ucmosb3oBateesi B WINCC mpy
CO3JaHUH CUCTEMEI MEHIO?

2. JlaTb CpaBHUTENbHBIH  aHAIU3
nporpammupoBanus Ha C u VBS.

3. Jlnst wero npennasnaveHa cuctema WinCC ODK?

4. Ha3znadeHue riio0aibHBIX CKPHUIITOB, YCIOBHUS WX BBITOJHEHHSI

ucronsdyembix B WINCC  cpen

5. N3yuenne komaH
SA3BIKOB
IpOrpaMMHUPOBAHUS

CFC u GRAPH

1. Haznauenue 6moxoB R_TRIG, F_TRIG?

2. MOXHO JT1 HaCTparBaTh YHCIIO BXOJIOB OJIOKOB TUCKpeTHOM joruku Ha CFC?
3. Ilepeuncnure Tumnsl curnanos B CFC.

4. Kakue 610KkH peanu3yroT GyHKINUU KaTymiek ¢ mamsareio Ha CFC?

5. OYHKIMH peAaKTopa OYePETHOCTH BBI30Ba OJIOKOB

6. Kak BBITTOTHUTH ONTUMM3AIMIO0 OYEPETHOCTH UCTIOJTHEHHS OJIOKOB?




Ilepeuennb
JIa0OpaTOPHBIX padoT

Bomnpocs! k 3amure

7. CnocoOsl MOHUTOpHHTA TIpo1iecca B cpene CFC

8. Haznauenwue 6510xoB nepekmtodenus SEL u MUX

9. Kak peanu3oBaTh omneparyii WHTETpUpPOBaHUS U Au(QEepeHIUPOBaHUS B
cpene CFC?

10. Ilepeumciure OyiokM, HeoOXoaumbie g peanm3anuu [1M-3akona
yIIpaBIICHUSL.

11. Kak yuuThIBae€TCS THI JAaHHBIX NPH BHIOOPE KATaJOXKHBIX OJIOKOB IJIS
00pabOTKM YHCIOBBIX ONEPAIHii?

12. Tlepeuwcnute OCHOBHBIC CTPYKTYPBI TPOTpaMM IOCIIEIOBATEIHHOTO
yIIpaBJICHUS

13. Buzbl 1 HazHauenue 6;1okupoBok Interlock u Supervision

14. ®yHKIIMM MEHIO YIIPaBJIEHUS CEKBEHCOPOM

15. Tlepeuncnute HHCTPYKIIUH TAIOB M Pa3/IesiOB IEPMaHEHTHOTO KOJIa

16. C xakuMu COOBITHSMU MOXHO KOMOMHHPOBATh MHCTPYKIIUHU 3TANIOB?

6. [TocTpoeHue

uHTep(deiicoB B
SCADA Trace Mode

1. Ilpunun pa6otsl monutopa. Kanan TRACE MODE 6
2. Knaccugukamus komnoneHToB TRACE MODE

3. ApXuBHUpOBaHHE KaHAJIOB y3Jia

4. ApXxUBHpOBaHUE KaHAJIOB POEKTA

5. OT4eT TpeBOT U reHepanus CooOIeHU

6. Kmaccudukamms cioes

7. Knaccudukanus y3noB

7. Cxpuntet WIinCC

1. Kako#i s3bIk IpoOrpamMMHpOBaHHs MoOXeT ucmoisib3oBateesi B WINCC mpy
CO3JIaHUH CUCTEMbI MEHIO?

2. Jlate cpaBHHTENBHBIA aHanmu3 wucnoiabdyembix B WINCC  cpen
nporpammupoBanus Ha C u VBS.

3. Jlnst gero npennasnadena cuctema WinCC ODK?

4. Ha3HaveHue ri00ajJbHBIX CKPUIITOB, YCIOBHS UX BBITOJTHEHHUSI

8. Cxpunter VBS

1. Kak 3anmyctuts Mactep ckpuntoB VBS WINCC?

2. Kaxkas ctpykrypa ckpunra?

3. BezoB nponenyp u pynxuuii B VBS

4. Kakue BO3MOXKHOCTH OTJIAJKH CKpUIITOB WINCC cymectByroT B TIA PORTAL
"

5. Co3nanue nepemeHHbIX B VBS

6. O6bexTHast moziens VBS

9. Tpeoru B WINCC

1. Ilepeuncaure cnocoOs! MHGOPMUPOBAHUS OTIEPATOPa O TPEBOT'E, TOCTYITHBIE
B WInCC

2. B yem otnune Status tag u Message tag npu nactpoiiku Tpesoru 8 WinCC?
3. [Mouemy paszpadorunk WINCC nemaeT 0OCHOBHO#M yrop Ha paboTy Ha ypOBHE
SCADA ¢ n1cKpeTHBIMH TPEeBOTaMu?

4. Yro o603HaUYaET TEPMUH «KBUTHPOBAHUEN?

5. Ha3HaueHue cucteMbl COOOIIICHUI U TPEBOT

10. ®opmupoBanue
oryeros B WInCC

1. Kakue Bujpl oTuetoB popmupyrorcest WinCC?
2. I'papuueckuii qu3zaitnep otueToB. ITopsiok HCIIONB30BAHUS
3. [lla6bnons! oTueroB. HacTpoiika nabiaoxa

11. Ilepenaya n1aHHBIX B

1. Yo Takoe «coemuHenue» B Trace Mode ?
2. CpezacTBa ceTeBOM MOICPKKU

Trace Mode 3. AnmapatHas peajin3alus CBsI3U C yCTPOHCTBAMU BBO/1a-BbIBO/IA
4. Ucnonb3oBanue TexHonoruu Active X
12. 1. Ilepeunciute ocHoBHbie oTanuus B ¢yHkiusax WINCC mis PC u

15



Ilepeuennb Bomnpocs! k 3amure
JIa0OpaTOPHBIX padoT

[IporpammupoBanus | rpaduuecKux MmaHesneH.

rpapuueckux naneneit | 2. Kakumu mnTtepdeiicamu OOBIYHO OCHAIEHBI COBPEMEHHBIE IpaduvecKue
naHenu?

4. Kak oOCyIecTBIsSeTCsl HACTpOWKa MapamMeTpoB TpadUdecKuX MMaHenei
Pa3IUYHBIX TPOU3BOIUTENICH?

IIpumepbl BADHAHTOB 33/IaHUI HA CAMOCTOSITEJILHYI0 PadoTy

3aganue Nel: «Pazpadorka HMI noist ynpasiienust inHueil KoHBeiiepa»

Pa3zpaborate rpaduueckuil uHTEpdeiic aBTOMAaTU3MPOBAHHOIO paboyero MecTa oreparopa

yIpaBleHUS JWHWEH KoHBeWepa. Paspaborate Monmens paboTel KoHBehiepa. CTpyKTypHas cxema
YIIaKOBOYHOMW JIMHUU H300pakeHa Ha puc.43.

Pabota ynakoBoyHOM JTMHUM KOHBElWepa.

1. Bcs paborta xoHBeliepa HAUMHAETCS TOJBKO MOCIE HaXaTus Ha KHOMKY «Ilyck».
[Ipu HaxxaTtum Ha kHONIKY «CTOI» BCE MEXaHU3Mbl KOHBEHEpa 0CTaHABIMBAOTCS.

2. llpm gpoctwkeHun wu3nenus Jatuuka usgenus  «JAM» eHTta KoHBelepa
ocTaHaBlIuBaeTcs. Bkitodaercs crajakuBareib, KOTOPBIM IPOU3BOIUT 3arpy3Ky M3JIENHs B
Tapy M IOCJEe 3TOr0 BO3BpallaeTcs Ha3aA. XOJ CTaJKUBaTeNs OrpaHMYeH KOHLIEBBIMU
BBIKJIIOUaTensiMu: «cromn Buepen — CB» u «cron Hazan — CH».

3. Tlocne BO3BpalleHHs CTAIKHUBATeNs B MCXOAHOE COCTOsIHME paboTa KOHBelepa
HPOJOJIKACTCSI.

Q KH. «Myck» MyneT

onepartopa
<::> KH. «CTon»

YnakoBo4Has
KoHBenep Tapa

e

elelelelele!
920T0T00 0 000 %e]
E—
7‘\‘_, CrankuBarenb L
— «Bnepea»
«Haszag»
Mpueoa

KOHBerepa

«M» Mpueoa

cTankmesartensa

Puc.l.  CrpykTypHas cxema ynmakoBOYHOU JIMHUM KOHBeWepa

3aganue Ne2: PaspaGorarh 4Yesl0BeKO-MAalIMHHBIN HHTep(eiic ¢ AUHAMHYECKUMU
3JIeMEHTAMM JIsl yIpaBJIeHus JTUQTOM.

Hcnonp3ys si3pik mporpamMMupoBanust VBS paszpaborarte TUHAMHYECKHA YeITOBEKOMAITHHHBIHN
uHTepdeiic yrnpapieHus TUPTOM.
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Br13oB nmudra Ha sTaX.
OTKpbITHE U 3aKPBITUE BEPEN.
[Tepemenienue mudTa Ha 3aJaHHBII dTAX.
BxroueHre U BBIKIIFOUECHHE CBETa B KaOWHE, TIOJICBETKY KHOIOK BBI30Ba U 33/IaHHUEC TaXa.
Peanuzanuio HeOOXOAMMBIX 1ay3 IPU BBHITOJTHEHUH JIEHCTBUM.

CaMocTosTeIpbHYI0 padoTy 1o pa3paboTKe MPOrpaMMbl yIPaBIEHUS TUPTOM pa3feliuTh HA TPH
JTamna, 3a Kbl U3 KOTOPBIX CTYJEHT OTYUTHIBACTCS UHIUBUIYaTIbHO.

agrwpdE

Jrtan 1. YipasneHue ABMKeHHEM KaOUHBI JIM(Ta IPH BHI30BE U MTPU NEPEMEIICHIH Ha 3aaHHbIHA
JTax.

rtan 2. praBHeHI/IC ABEPAMHU U OCBCUHICHUEM KaOWHBI U IMOACBETKA KHOIIOK ITPHU BBIMIOJIHCHHUN
KOMaHI IEPpEeMCIICHUA KaOWHEL.

Iran 3. ObecneyeHne HEOOXOUMBIX T1ay3 MPH YIPABICHUH IBEPHbMHU KAaOMHBI, €€ OCBEIICHUEM,
IIOJICBETKOU KHOIIOK M ITOJa4Ye KOMaH/I.

3amanme 3.

Hcnonp3yss B KayecTBe OOBEKTa MOJEIb POOOTa-MaHUMYIATOpA IO COPTHPOBKE W3JIEIHH,
YIPaBISIEMOTr0 MUKPOIPOIIECCOPHBIM KOHTPOJUIEPOM, CO371aTh CUCTEMY Buiyanusanuu. [lonkmtoueHue K
YIpaBJISIOLIEH porpamMme Ui Mojenu (pa3padaThiBaeTcs MPHU BBHIIOJHEHUH CaMOCTOSITENIbHON padoThI
«YnpapJjeHnue poo0TOM MAHHUILYJISITOPOM») MOXKET ObITh BbITIONIHEHO yepe3 cumynsatop PLCSIM, nubo
Hanpsimyto uepe3 DDE. Hazpanust napamerpoB (DDE Item) nns cuntbiBaHus TaHHBIX COOTBETCTBYIOT
cTONOILy aspec TaOnuIIbI 2.

Ha puc. nmpencrasnen npuMep opraHu3aluy BU3yaTH3aliu.

STOP RUN

Q0O

B [

Puc. [Ipumep MHEMOCXEMBI BU3YyaJIU3alluU paboThl poO0Ta-MaHUITYIATOPA

3ananue Ne3: Pazpadorka cucTeMbl BU3yalu3annyu KOHBelepa

Onucanue napaMeTpoB MojieJIH KOHBeiiepa

[TporpammHas Mozienib KOHBelepa npejcranisier codoit DDE cepsep u obecrieunBaeT CUMYIISALUIO
npoliecca yrnpaBJIeHUS KOHTPOJUIEpPOM 0OBeKTOM-KoHBeiiepoM. HeoOxoauMo oOecrneunTh aieKkBaTHOE
npencrarieane B SCADA Tekymero cocTossHus KOHBeHepa myTeM aHaian3a HHGpOopMaImoHHOro oOMeHa
MEXIy 0OBEKTOM M MHUKPOIPOLIECCOPHBIM KOHTPOJUIEPOM U 00ECIeUuTh Mepeaayy CUrHAJIOB 331aHHOTO
YPOBHSI 3aMOJIHEHUST eMKOCTEH U py4HOT0 yrpasienus u3 Intouch B monens.

Jlnis opraHu3anuy CBsi3u HEOOXOIMMO HACTPOUTH TOUKY JOCTYIIA CO CIENYIOIIMMHU NapaMeTpaMH —
ums cepiepa (Server Name) Server, ums rpymibsl mapametpos (Topic Name) taxoke Server.
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MNPUJIOKEHUE 2

OueHoYHbIE cpeICTBA 1/l IPOBe/IeHUs POMEKYTOUHOI aTTecTalnu

a) [lmanupyembie pe3yjbTAaThl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl POBEACHUS MPOMEKYTOUHON aTTeCTAlUM:

CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeacTBa

IIK-2 - CnocoGeH BbIOHPATHL CHOCOOBI M CPeACTBA KOHTPOJIS W PeEryJMpoOBaHUs AJs peaju3alud CUCTEeMbl ABTOMATH3MPOBAHHOIO U
aBTOMATHU4Y€CKOr0 YNPAaBJIeHUS] TEXHOJOTHYEeCKHM IPOIECCOM TEePMUYECKOH M XHMHKO-TEPMHYECKOil 00pa0oTKH, a TakK:Ke OCYHIeCTBJIATH eé

peain3aiuo

IK-2.1

Omnpenensier crnocoObl KOHTPOJIS U
YIPaBJICHUS TTapaMeTpaMu
TEXHOJIOTMYECKOT0 Mpouecca

IlepeueHb TeOpeTHYECKUX BONPOCOB

1.

2.

Ha3nauenne u opraHusaunus aucrnerdepckoro yvera. [IpuHumm opraHuzanuu
SCADA — cucremsl.

AnnapaTHO — HpPOTrpaMMHbIE KOMILJIEKCHl YPOBHS JHCHETYEpU3allMHM Ipolecca
ynpasieHus. CTpykTypa amnmapaTHbIX CpEJCTB, HCIIOJIBb3yeMOE IPOTrpaMMHOE
obecrieueHue.

[TonsTHE ¥ HAa3HAYEHHE CEPBEPOB IEpeaul JAaHHBIX B allapaTHO — IIPOrPaMMHBIX
komiuiekcax. Ctpykrypa u ¢y DDE-cepsepa.

Opranuzanus CBA3M € KOHTPOJUIEPOM IO KOMMYHUKAIIMOHHOMY KaHally CBSI3H.
ITopsinok HACTPOMKH KaHaa.

[Tonstue n HazHauenue SCADA cucremsl. [IpuHIun opranuzanuu U pa3padoTKu
M10JIb30BATEIBCKOT0 HHTEpPeEiica.

IIpakT4yeckne BONPOCHI M 32 JaHUA

N~ WNE

[TosicHuTe MpUHIUT pabOThI KOHTPOJIJIEPOB BHEIIHUX YCTPOMCTB.
Wznoxure GyHKIINHN 3JIEMEHTOB MUKPOIIPOIIECCOPHOIN CHCTEMBI.
W3noxute Ha3HauYeHUsI HHTEPECOB U MPOTOKOIOB UHTEPPEHCHOM CBA3M.
W3noxute mOpsIIOK co3aanus npoekTa B Tia Portal.
N3znoxwurte nopsiiok padotsl Mmoayneit cBsizu YBK ¢ 00bekToM yrpaBieHus.
[MosicauTe mopsAA0K pa3paboTku uHTEpdetica onepaTopa B Trace Mode/

Kaxkwue si3p1ka mporpaMmupoBaHus mojepxusaet Tia Portal?
[TosicauTe  OCHOBHBIE  JIOTUYECKHE  OINEpalMM  SI3BIKOB  TEXHOJIOIMYECKOIO
nporpamMmmupoBanus. [IpuBennre npuMepsl.
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CTpyKTypHBIii

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

MPOTPAMMHBIX CPEICTB U  peai3aluu

CHCTCMbI ABTOMATHU3HUPOBAHHOI'O
ABTOMATHYCCKOT'O YITPABJICHUA

u

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

2. Kak oprann3oBaTh KOHTPOJIb IIEPHOAMIHOCTH HCTIOTHEHHs iporpammbl Ha CFC?

3. Ilepeuncnure Tunsl curnaios B CFC

4. Kakue anropuTMBbI yIIpaBIIeHHs BXOIST B cOCTaB oubmmotek Step 77

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

6. Kakue unctpymentst WiNnCC mpenqHazHa4yeHbl Uil OpraHU3aliyd padoThI omeparopa ¢
CUCTEMOM COOOIIEHUI U TpeBOr?

7. IlepeunciuTe ciOcOOBI TMHAMU3AIMU H300pakeHns: Ha MEHemocxemax WInCC

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

9. Yrto takoe «coenrueHue» B Trace Mode ?

10. Ha3naueHnwue riio0aibHBIX CKPUTITOB, YCIOBHUS MX BBITOTHEHHS

11. Knaccuguxkarus komnonentoB TRACE MODE

HpaKaneCKne BOIIPOCHI U 3alaHUSA

1. [Tosicante mpuHIMT padboTel MoHUTOpPA KaHata TRACE MODE

2. Kax 3anmyctuts Mactep ckpuntoB VBS WINCC?

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

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

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

IMOATOTOBKY TEXHUYESCKOM JOKYMCHTAallUU

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

2. AmnmapaTHO — MPOrpaMMHBIC KOMILJIEKCHI YPOBHS YIIPABJICHHS TEXHOJIOTHYCCKHM

MIPOLIECCOM. OCHOBHBIE (DYHKIIUU U €r0 CTPYKTYpA.

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

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

3ajaun JIOTUCTHKH, amnmapatHO — MPOrpaMMHBIE KOMIUIEKChl aBTOMATH3alUU

CKJIaIOB.

6. AmnmapaTHO— TpPOrpaMMHBIE KOMILUIEKCHI yueTa COCTOSHHUS O0OOpYAOBaHUSA,
TUTAHUPOBAHKUE 3arpy3Kd OOOpyMOBaHUS IS JUCKPETHBIX TmporeccoB B MES
CHCTEMaX.

ok~ w

IIpakT4yeckne BONPOCHI M 32 JaHUA

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

o O @

8. B SCADA WIiInCC peanmu3oBaTh aHHMAaIHIO TEPCKIIOUCHHUS COCTOSIHUN JBYX
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CTpyKTypHBIii
3JIEMEHT [Tnanupyemble pe3yiabTaThl O0yYeHHS OrneHouHbIE Cpe/icTBa
KOMITETCHIIUH

KJIaIIaHOB:

OMIOFF | - oo O ‘ OFF |

9. B cpene WINnCC co3paiite B kiacce TpeBor EITOr HOBBIN THII TPEBOT C UMEHEM I10
CBOEMY ycMoTpeHHto. HacTpoiiTe 1[BeTOByl0 ramMmy aJisi COOOLIEHMM CO3/1aHHOTO
HOBOT'O THIIA TPEBOT.

10. B cpene WINCC co3naiite monb3oBatenbckuii apxuB «Operators» u 3amoiHuTe ero
JTAHHBIMH COTJIACHO 3a/IaHUIO:

B User Archive Editor -

Project Edit  View Runtime Data Help
FA K2
- Du Archives Tame | Alias | Tvpe | Length
[ operators Skring 10
] opwaorks 00 opiame String 10
OO Views [ opriumber Mumber {integer)
[0 OptearBarn Mumber {integer)
23
& 1] | OpMame | DpYearBoml OplCity | OpMumber
1 Mike 1/ Tagil 1
2 B lvan 5 Saratoy 5
3 7 lwan 8| Saratoy b
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CTpyKTypHBIii
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

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

[IpomexyTouHasi arTecTalysi MO AUCHUIUIMHE «ATMMapaTHOe W MpOrpaMMHOE oOecredeHue
OTKPBITBIX 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 «OTJM4HO» (5 OamioB) — oOydaroumuics JIeMOHCTPUPYET BBICOKHI YpOBEHBb
c(OPMHPOBAHHOCTH KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTHYECKOEe M TIyOOKOe 3HaHHE Y4eOHOro
MaTepuaia, CBOOOJHO BBIMOJIHAET MPAKTUYECKUE 3a/1aHUs, CBOOOIHO ONEpUPYET 3HAHUSIMHU, YMEHUSIMH,
MPUMEHSET UX B CUTYalUsIX MOBBIIICHHOU CJI0KHOCTH.

— Ha OIEHKY «xopomo» (4 Oamna) — oOydamomuiics AEMOHCTPUPYET CpEAHHH YpOBEHBb
c()OPMUPOBAHHOCTH KOMIICTCHIIUH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOITYCKAIOTCS
HE3HAYUTEIIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYIHEHHSI TPH aHATUTHYECKUX OIEpaIUsiX, IEPEHOCEe 3HAHU I
¥ YMEHUI Ha HOBBIC, HECTaH/IAPTHBIC CUTYAIUH.

— Ha OIICHKY «YAOBJIETBOPUTENbHO» (3 06amna) — oOydaromuiicss AEMOHCTPUPYET MOPOTrOBbI
ypOBEHBb CHOPMUPOBAHHOCTH KOMITETECHITUI: B X0I¢ KOHTPOJIBHBIX MEPOTIPUSATHH JOMYCKAIOTCS OLNTHOKH,
MPOSIBIISICTCS. OTCYTCTBHE OTACNbHBIX 3HAHWW, YMEHHH, HABBIKOB, OOYYAIOIIUICS HUCHBITHIBACT
3HAUYMTEINIbHBIC 3aTPYJHEHUS MPU ONEPUPOBAHMU 3HAHMSIMU M YMEHHUSAMH IMPU UX MEPEHOCE HAa HOBBIC
CUTYAaLH.

— Ha OIICHKY «HEeYJI0BJIETBOPHUTEJbHO» (2 Oaiia) — oOyJarouuics IeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTHUecKOro Marepuaia, IOMYCKaeT CYIIECTBEHHbIE OMIMOKH, HE MOXET I0Ka3aTb
MHTEJUICKTYaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.

— Ha OLICHKY «HeY/I0BJIeTBOPUTEabHO» (1 Oann) — oOyJaromumiics He MOKET MOKa3aTh 3HAHMS Ha
YpOBHE BOCIIPOU3BEACHUS U 00BsICHEHUS HHGOPMAIINH, HE MOXKET TIOKa3aTh MHTEIUIEKTYaIbHbIe HABBIKU
pEIIeHUs TPOCTHIX 3a/1a4.



