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PaGouast nporpamma cocrasnena Ha ocioe @I'OC BO - marucTpatypa 1o HarnpapieHHIO
noarotoBku 27.04.04 Yipasienue B TeXHHYECKUX cHcTemax (nprka3 MunoOpHayku Poccuu ot
11.08.2020 r. Ne 942)

PaGouass mnporpamma paccmMoTpeHa ¥ OfoOpeHa Ha  3acefaHuM  Kadeapbl
ABTOMaTH3HPOBAHHBIX CHCTEM YIIPABJIEHUS

25.01.2023, npotoxoin Ne 7 p
3ag. kadepoii ,/ /,/ C.M. Anjpees
22 /
PaGouas nporpamma o100peHa METOIMYECKOH KOMHCCHEH UAuAC
10.02.2023 r. mpoTtoxos Ne 7 d / )
IIpencenaren /é’/(// - B.P. Xpammun
PaGouas nporpamma cocraBiieHa: [i//w/
3aB. Kadeapoit ACY, 1-p TexH. HayK /2 7 C.M. Annpeen

Peuenszenr:
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/ et IOH BOHHIYKOB
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peannsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl ABTOMATH3UPOBAHHBIX CHCTEM YIIPABICHHS

[Ipotokom ot 20 r. Ne

3aB. kadeapoii C.M. AnnpeeB

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusaruu B 2025 - 2026
yueOHOM Tojly Ha 3aceaHuu Kageapsl ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABICHUS

IIporokomor 20 . Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszauuu B 2026 - 2027
yueOHOM ToJly Ha 3aceaHuu Kapeapbl ABTOMATH3WPOBAHHBIX CUCTEM YIIPABICHUS

[Iporokom ot 20 . Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2027 - 2028
y4eOHOM roy Ha 3acenaHuu Kageapbl ABTOMAaTH3UPOBAHHBIX CHCTEM YITPABJICHUS

IIporokomor _ 20 . 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

JucuumnnuHa AnmapaTHoe U NporpaMMHOe 00eCreYeHHe OTKPBITHIX HHTETPUPOBAHHBIX
CHUCTEM BXOJHMT B 4YacTh yd4eOHOro ImiaaHa (GOpMHUPYEMYI0 YYaCTHUKAMH OOpa30BaTEIbHBIX
OTHONICHUH 00pa30BaTEIHLHON MPOTPaAMMBI.

JUis  w3ydeHus ~ JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHs,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

TexHUYecKue U3MEPEHUS U PUOOPHI

CucreMbl aBTOMATU3ALIUU U YIIPABICHUS

TexHuyeckue cpecTBa aBTOMaTH3ALUU U YIIPABIICHUS

[IporpamMmmupoBaHue ¥ OCHOBBI AITOPUTMH3AIAN

MeTtposnorus u cpeicTBa U3MEpPEeHU

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUHW JAHHOW IUCIUILIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUSI JUCIUILITNH/TIPAKTHK:

ABTOMAaTH3AIUS TEXHOJOTMYECKHX MPOLIECCOB U MPOU3BOICTB

ABTOMaTH3UPOBAHHBIC HHPOPMAITUOHHBIE CUCTEMBI

NHuTterpupoBanHble CUCTEMBI TPOSKTHUPOBAHUS U YIIPABICHUS

Kommiekcsl Texunueckux cpeacts B CAY

3 Komnerenuun ody4aromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHust

B pesynabrare OCBOEHMS JUCHMIUIMHBI (MOIYNs) «AMNMApaTHOe W HPOTPaMMHOE
o0Oecrie4eHne OTKPBITBIX HHTETPUPOBAHHBIX CHCTEM» OOydaroluics JODKeH o00sajarh
CJIEIYIOIIMMHU KOMIIETEHUIUSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIIN

[TK-2 CriocobeH BbIOMpATh CIOCOOBI M CPEICTBA KOHTPOJIS U PErYIUPOBAHUS /ISl peau3aliuu
CUCTEMbI aBTOMAaTU3UPOBAHHOI'O U ABTOMAaTHYECKOI0 YIIPaBJIEHUS TEXHOJIOTMYECKUM MTPOLIECCOM
TEPMUYECKOIN U XMMHUKO-TEPMHUYECKONH 00pabOTKH, a TAK)KE OCYIIECTBIIATh €€ pealn3aluio

[TK-2.1 Ompenenser  crmocoObl  KOHTPOJSE W yIOpaBlIeHUS  IapaMeTpamu
TEXHOJOTMYECKOr0 Mpoliecca

[1K-2.2 OcymiecTBiseT BBIOOP TEXHUYECKMX M MNPOTPAMMHBIX CPEICTB  JUIS
pealiv3allid  CHCTEMbl ~ aBTOMAaTHU3UPOBAHHOIO U aBTOMAaTHYECKOIO
yIIpaBJICHUS

[1K-2.3 Brimonnser pa3paboTky oOmieil cxembl CHCTeMbl aBTOMaTU3UPOBAHHOTO U
aBTOMATUYECKOTO YIPaBIEHUS TEXHOJIOTHYECKUM IIPOLIECCOM U TOJITOTOBKY
TEXHUUYECKOM JOKYMEHTAIMU




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

YUCJIC:

— KOHTakTHas padorta — 94,1 akaj. 4acos:
— aynuropHas — 90 akaj. 4acos;

— BHeaynutopHas — 4,1 aka. yacos;

— caMocTosTenbHas pabora — 50,2 aka. 4yacos;
— B (hopMe MpakTU4IeCcKoi moaroToBku — 0 akaj. 4yac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHast ) =
o | xouTaxTHas pabora E 3 ®dopma TeKyILero
=
= B aKaJl. 4acax 5 Bung KOHTPOJIS
Pazzen/ Tema 3 (B axaz. acax) g2 . P Kon
S & ©|caMOCTOSATENBHON |  ycreBaeMOCTH H
JIUCIUILIAHEI 3 = . | xoMmereHuu
@) 2 £ paboThI TIPOMEKYTOYHOM
nab. | mpakt. | &8
Tlex. Z'g aTTecTaluu
3aH. 3aH. |Q
1. ®OyHkmMH ©u  CTPYKTypa
COBpPEMEHHBIX OTKPBITBIX
HMHTETPUPOBAHHBIX CHUCTEM
yrpaBJICHHS
1.1 Knaccugukarus
CamocTrosaTeasHoe
UHTETPUPOBAHHBIX CHCTEM o
H3yueHHe y4eOHOM
M0 00BEMY BBIMOIHIEMBIX
" U HAYYHO .
(hyHKIUH. YcTHBIH ompoc.
JIUTEPATYPHI. IK-2.1,
WNuTerpupoBanHbie Joknan no Teme
CHCTEMBI ABJICHUS 2 4 11 Touck «Dyukuu SCADA IIK-2.2,
yip JIOMOJHUTEILHON y I1K-2.3
TEXHOJIOTMYECKUM CUCTEM»
MaTepuasoB mo
fporicccom 1 teme. IToaroroska
npousBogcteom. SCADA ) oKIA%a
n MES cucreMmsr. A A
7
1.2 Texanueckue
CPE/ICTBa U MPOTPAMMHOE CaMocTosATEIbHOE
obecrieyeHnue MOCTPOCHHS u3yueHue ydeOHoi|  YcTHBI ompoc.
HMHTETPUPOBAHHBIX U HAYYHO JIokam o Teme
CHCTEM, THIIBI 31 JIUTEPATYPHI. «Texanueckue u I1K-2.1,
CTPYKTypa NPOrpaMMHOTO 2 4 51 Iounck TIporpaMMHbIE I1K-2.2,
obecrieyeHus, MecTo B JIOTIOJTHUTEJIbHOU cpencTaa IK-2.3
aBTOMATH3UPOBAHHOM MaTepHasIoB 10 HMHTETPUPOBAHHBIX
CUCTEME yIIpaBJICHUS teMme. IToaroroska CUCTEM»
TEXHOJIOTMYECKUM JIOKJIa/1a 110 TeEME
00BEKTOM
Wroro no pazneny 4 8 6,2
2. VpOBHH, IEJH U peliacMbIe
3a7a4u HMHTETPUPOBAHHBIX
CHCTEM yIpaBieHHs
MPOU3BOJICTBOM
2.1 ®ynkuum ypoBHEH
HHTETPUPOBAHHON CaMocCTOsTENBHOE .
CUCTEMBI, KilacCU(UKaIHS n3ydyeHue yaeOoHon YeTHplit onpoc 1o
por aMI’VIHBIX 74 y.:PITe az bl niabopatopHo IK-2.1,
porp 7| 1 | 44m 6 PaTYPEL, pa6ote Nel TK-2.2,
TEXHUYECKHUX CpeacTB MOJATrOTOBKA K
HCTIOJIb3YEMBIX TS J1a00paTOPHBIM «CTpyKTypa npoexTa TK-2.3
Y paTop Tia Portal»
MOCTPOCHUS KaKJI0TO 3aHATHAM
YPOBHS




CamocrosTenbHOe
n3ydeHue yueOHon

Y HAy4HO .
2.2 OpraHuzanusi CBS3U i YcrHBIi omnpoc.
MEXIY YPOBHAMU JHTCPATYPHI. Joxnan o Teme MR-2.1,
HHTETPUPOBAHHOM 1 6 Houck «HWuTerpamnus IK-2.2,
pHp JIOTIOJIHUTEILHOM P I1K-2.3
CHCTEMBI CHCTEM)
MaTepuasoB 110
teme. [logroroska
JIOKJIaza
Hroro no paszuerny 2 4/41 12
3. IIpoekTupoBaHue u
pa3paboTka cucTeM
YeJI0BEKO-MaIIHHOTO
uHTepdeiica
CamocrosTenpHOe
3.1 O630p ¢yHkuMii u u3ydeHue yueOHol| VYcTHbIHM onpoc mo
UHTEp(ElcoB cucTeM JIUTEPATYPHI, nabopaTopHO
JUCIIETYEPCKOTO IMOJITOTOBKA U pabote No2 I1K-2.1,
YIIpaBJICHHUSL. 6 4/41 4 BBIMOJTHCHHE «I'padpuueckue IK-2.2,
CpaBHHUTENBHBIH  0030p HUHIUBUYaJIbHOT cpencTaa IK-2.3
cpenx WIinCC Advanced u 0 3aJaHus 110 SCADA-cucteMs!
WinCC Professional 1ab0paTOpHOI WINCC»
pabore
CamocrosTenbHOe
n3yueHue yaeOHoH .
3.2 Opranmzanms yJ;II/ITe azq )3 Yermbiii onpoc.
nle enaun aII)-IHLIX I-Ino BLIH(E)HHzII{)Mé Hoxnaz no Teme MK-2.1,
pel . 2 2 6 «IIpOMBIIIIICHHBIC I1K-2.2,
CeTSM. Beenenue B WHIUBHAYaIHHOT ceTH mepeatn TK-2.3
PROFINET 1 HMI. 0 3a1aHus 110 P '
JTAHHBIX)
teme. [Toaroroska
JIOKJIaza
CamocrosTenpHOE .
.| YcrHblil onpoc no
u3y4yeHne yueOHon o
3.3 BsaumoeiicTBue JIUTEPATYPBI 1abopaTopHoii
I/I.HTeF HUPOBaHHBIX 1o, FOTOBKaI,C padore Ne3
CI/ICTEII\)/I P Ilonsarue na6il) ATOPHBIM «Opranmsais MR-2.1,
i . 4 4/11 4 parop B3aUMOJICHCTBHS I1K-2.2,
OTKPBITBIX HHTEP(DEHCOB. 3aHATHUSM, .
ypOoBHEH I1K-2.3
Knnent cepBepHas BBITIOJTHEHHE o
apXUTEKTypa WHAMBMIyanbHOT | ol PAPOBANHON
P Y Y cucTeMbl B Tia
0 3a7aHus 10
Portal»
pabore
Uroro no pazneny 12 | 10/5U1 14
4. TIporpaMMHO-TEXHHYECKHUE
CpeAcTBa MOCTPOCHUS
WHTETPUPOBAHHBIX CUCTEM
4.1 CucreMsl ympaBieHHs YcTHBIH onpoc no
Ha Oaze TumoBeix IITK. CamocrosTenpHOe nabopaTtopHOi
Crienanu3upoBaHHOE U3y4YCHHE YUeOHOI pabote Ne4 K21
MpOrpaMMHOE JIATEPaTypBHI, «DopmMupoBaHue )
porp 2 | 21m 2 patyp PMHPOBaH IK-2.2,
obecrieueHue pa3paboOTKH MOJrOTOBKA K JIOTHYECKON TK-2.3
OTKPBITBIX 7Ta00PaTOPHBIM MIPOrPaMMEI '
HMHTErpUPOBAHHBIX 3aHATHAM ynpasieHus B TIA

CUCTEM.

PORTAL u WinCC»




CamocrosTenpHOe
n3ydeHue yueOHon

4.2 Pazpabotka YcTHBIH onpoc 1o
JATEPaTypBHl, o
YIPABIAIOMUX [MPOTpaMM nabopaTopHOH
MOJIrOTOBKA K
MHKPOIPOLIECCOPHBIX pabote Ne5 IK-2.1,
nabopaTopHBIM
KOHTPOJICPOB Ha SI3BIKAX 2/11 «3y4eHue KoMaH[ [K-2.2,
3aHSITHUSIM,
TEXHOJIOTHYECKOTO SI3BIKOB IK-2.3
BBITIOJTHEHNE
MPOTPaMMHUPOBAHHUS pHERyambEor | MPOTPAMMHDOBAHI
BBICOKOTO YPOBHSL. Y CFC u GRAPH».
0 3a7aHus 110
pabote
CamocrosTenbHOE
n3ydyeHue yueOHon .
i i YcTHBIN onpoc 1o
JIUTEPaTypBhl, o
4.3 I'paduueckue MOJITOTOBKA K nabopatopHoii
B(l)3M0>KHOCTI/I HaBUT AN 1a00paTopHBIM paote Ne6 MR-2.1,
’ HHA 2/11 patop «IToctpoenue IK-2.2,
[puHUMIE TUHAMH3AIHN 3aHATHSM, 9
B SCADA cucrem BBITIOJTHEHHE untepdeiicos B MK-2.3
' WHIUBHAYAIHHOT SCADA Trace
JIBHILY Mode»
0 3aJIaHus 110
pabote
CamocrosTenpHOe
u3ydyeHHue yueOHoH
JATEPaTyphI
4.4 O06paboTunkn PaTypbl, .
. MOATOTOBKA K VYertHblit onpoc mo
COOBITUI M IWHAMH3ALNS 1A6ODATODHEIM 1aBOPATODHOG I1K-2.1,
Ha C. T'no6anbHbIE 4/11 sag $[TI/I£[) y aGI:)Te %07 I1K-2.2,
ckpuntsl Ha C (Scheduled ’ P - IK-2.3
Tasks) BBIMOJTHCHHE «Cxpuntet WINCC »
‘ HHIUBUAYAIHHOT
0 3aJaHus 110
pabore
CamocrosTenpHOe
n3y4YeHHne yueOHOn
JIUTEPATypHI,
4.5 TlporpamMmmupoBaHHe MIOJTOTOBKA K YCTHBIHA ormpoc 1o K21
Ha VBS. 00630p o nabopaTopHBIM nabopaTtopHoi HK-Z.Z,
CTPYKTYPHBI 00BEKTOB 3aHATHUSM, pabote Ne§ HK-Z' 3’
WinCC. BBINOJIHEHNE «Cxpunts! VBS» '
WHIUBHAYaIHHOT
0 3aJlaHus 10
pabore
CamocrosTenpHOE
u3y4yeHne yueOHon
JIATEPaTypBHI,
o MIOATOTOBKA K VYcTHBIN onpoc 1o
4.6 Cucrema cOOOILEHHIH na6ﬁ ATODHEIM nabo aTopHOI‘/'I I1K-2.1,
u tpesor B SCADA 4/1,91 parop PaTop TK-2.2,
. 3aHATUAM, pabote Ne9 «Tpesoru
WinCC IK-2.3
BBINOJIHEHNE B WINCC»
HWHIUBUAYAIHHOT
0 3aJaHus 110
pabore
CamocrosTenpHOe
n3yuyeHue yueOHoH
JIUTEPaTypHI, v .
. CTHBIH OTIPOC TI0
47 Pabora WiIinCC ¢ MOJTrOTOBKA K P o
6azamu nmanHbix/ Jloctym nabopaTopHbIM nabopatopHoii MK-2.1,
8 2/11 pabote NelQ I1K-2.2,
k maHaeiM WInCC uepes 3aHATHAM,
a3JIMYHbIC HHTEPQEHCHI BBIMOJIHCHHE «®opmrp OBAHHC MK-2.3
p ’ otyeroB B WinCC»
WHIUBUAYaJIHHOT

0 3a1aHus 110
pabote




CamocrosTenpHOe
n3ydeHue yueOHon

JHTCPATYPHI, VYcTHBIN onpoc 1o
4.8 Kinenr-cepBepHas MOJIrOTOBKA K . 21
apxutektypa B WInCC 7Ta60paTOPHBIM nabopatopHoit MK-2.1,
Cucrembr © ) 2 2/11 2 pabote Nel 1 [K-2.2,
PE3epPBHBIM 3aHSITHUSIM,
. «Ilepenaya TaHHBIX B I1K-2.3
cepeepom WiIinCC BBINOJIHCHHE Trace Modes
WHIUBUAYAIHHOT
0 3a7aHus 110
pabore
CamocrosTenbHOE
n3yueHHe y4eOHOMH
49 OcoGerHocTH JIUTEPaTypBhl, YcTHbIH ompoc o
HpOrpaMMHPOBaHIS MOJITOTOBKA K nabopaTopHO K21
P . 1a60paTOPHBIM pabote Nel2 e
rpaguIecKux naHenei 2 2/11 2 SAHSTHSM TTPOrDAMMIDOBAHIS IK-2.2,
Siemens B WinCC ’ porp p IK-2.3
Flexible BBITIOJTHEHNE rpauIecKux
WHIUBHAYAIHHOT TaHeei»
0 3aj1aHus TI0
pabote
Hroro no pazaeny 18 |22/9.91 18
Hroro 3a cemectp 36 (36/18,91] 18 |[50,2 DK3aMeH
Hroro no aucnumnnuae 36 36/18,9 18 |50,2 SK3aMeH

)4




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 mpoOIEeMHOr0 OOy4YeHHS — MPOOJEMHBIC JEKIHMH 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-BU3YIIU3aIiH), 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 TPOBOASTCS B HMHTEPAKTUBHON (opMe C HCIOIB30BAHUEM
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 TTOCTABIICHHBIX
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 3aHATUN B (hOpME MOMCKA MPUYNH JOMYIIEHHBIX OIIHOOK MPHU MPOBEIECHUN
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. PsaGuuxoB, M. O. IlporpammupoBaHHE MHUKPOIPOIECCOPHBIX KOHTPOJUIEPOB Ha
SI3bIKaX BBICOKOTO YPOBHS : yueOHOe mocooue / M. 0. Psouukos ; MI'TV. - Maraurtoropck, 2014.
- 98 c. X HIL., auarp., CXEMBI, TaoJI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=726.pdf&show=dcatalogues/1/11131
71/726.pdf&view=true (mara oopamenwus: 14.05.2022). - MakpooOBEKT. - TEKCT : 3JICKTPOHHBIH. -
ISBN 978-5-9967-0460-6. - MimeeTcst me4aTHBIN aHAJIOT.

2. Auapees, C. M. AnmmapaTHble CpeACTBa U IPOrPaMMHOE 00€CTICUeHHE TTPOMBITIUICHHBIX
koutpoiuiepoB SIMATIC S7 : yue6Hoe mocodue / C. M. Anapees, M. 10. Psaduukos, E. C.
Ps6unkoBa ; MI'TVY. - Maraurtoropck : [MI'TVY], 2017. - 231 c. : un., cxemsl, Tad:m., rpad. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues/1/1514
278/3447.pdf&view=true (mara o6pamienus: 14.05.20221). - Makpooosekt. - Tekcr
anekTpoHHbIH. - ISBN 978-5-9967-0940-3. - ImeeTcs edaTHBIM aHAJIOT.

3. IlIumog, O. B. TexHuueckre CpeiCTBA ABTOMATHU3AIIMK U YIIPABICHHUS : yued. mocooue
/ O.B. HlumoB. — Mocksa : UH®PA-M, 2019. — 396 c. + Jlon. marepuaisl [DIEKTPOHHBIN
pecypc; Pexum goctyma: http://new.znanium.com]. — (Cpeanee mnpodeccuoHanibHOe
obpazoBanme). - ISBN 978-5-16-107740-5. - Tekcr : onekrponnsri. - URL:
https://znanium.com/catalog/product/1021825 (nara oopamienus: 18.10.2020). — Pexum noctyma:
T10 [TOJIITHCKE.

0) JlonmosiHuTeIbHAS JIUTEPATYpA:

4. bekkep, B. @. Texauueckue cpeacTBa aproMatusanuu. HTepdeiicHbIe ycTpolicTBa U
MHUKpOIpoIieccopHble cpencTBa: YueoHoe nocobue/bekkep B. @., 2-e uzn. - Mocksa : PUOP, UL
PUOP, 2015. - 140 c. ISBN 978-5-369-01198-0. - Tekct : »smekrponHbrid. - URL:
https://znanium.com/catalog/product/404654 (nata obpamienns: 18.10.2022). — Pexxum noctyma:
10 TIOJIITUCKE.

B) MeTtoguyeckue ykazanus:

5. PabunkoB, M. 1O. IIporpaMMupoBaHH€ CHCTEMbI JUCHETUYEPCKOTO YIPABICHUS !
yuebHoe mocodue / M. 0. Psounkos, E. C. Ps6uukosa ; MI'TY. - Maruutoropck : MI'TY, 2016.
- 1 onektpon. onr. guck (CD-ROM). - 3Barn. ¢ turynr  oakpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2734.pdf&show=dcatalogues/1/1132
625/2734.pdf&view=true (mara oOpamenus: 14.05.2022). - MakpooObekt. - Tekct
ANIEKTPOHHBIN. - CBefieHus 1ocTynHbl Takke Ha CD-ROM.

6. Aunpees, C. M. Pa3pabotka ynpasmstonux nporpamm B TIA PORTAL : mpaktukym /
C. M. Anapees ; MI'TY. - Maraurtoropck : MI'TY, 2018. - 1 snektpoHn. ont. auck (CD-ROM). -
3ari. c THTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3516.pdf&show=dcatalogues/1/1514
332/3516.pdf&view=true (mata oOpamenus: 14.05.2022). - MakpooOsekT. - Tekcr
ANIEKTPOHHBIN. - CBefieHus nocTynHbl Takke Ha CD-ROM.

7. Auapees, C. M. [IporpammupoBanre MUKPOITPOIECCOPHBIX KOHTpoutepoB SIMATIK
S7 300/400. JIaboparopHblii mpakTukyM : yueOHoe nocodue / C. M. Anapees, M. 10. Ps6unkos,
T.T. Cyxonocosa ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1 anektpoH. ont. auck (CD-ROM).
- 3armn. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2664.pdf&show=dcatalogues/1/1131
351/2664.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - Tekcr
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https://magtu.informsystema.ru/uploader/fileUpload?name=726.pdf&show=dcatalogues/1/1113171/726.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=726.pdf&show=dcatalogues/1/1113171/726.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues/1/1514278/3447.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues/1/1514278/3447.pdf&view=true
http://new.znanium.com/
https://znanium.com/catalog/product/1021825
https://znanium.com/catalog/product/404654
https://magtu.informsystema.ru/uploader/fileUpload?name=2734.pdf&show=dcatalogues/1/1132625/2734.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2734.pdf&show=dcatalogues/1/1132625/2734.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3516.pdf&show=dcatalogues/1/1514332/3516.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3516.pdf&show=dcatalogues/1/1514332/3516.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2664.pdf&show=dcatalogues/1/1131351/2664.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2664.pdf&show=dcatalogues/1/1131351/2664.pdf&view=true

r) [Iporpammuoe obecneuenue u UaTepHeT-pecypcebi:

IIporpammHoe o0ecnieuenmne

HaumenoBanue N
10 Ne norosopa Cpok aeicTBus JIULIEH3UN
CoDeSys CBOOOJTHO 6eccpodHo
MS Office 2003 |\, 135 o1 17.09.2007 GeccpouHo
Professional
Bbpayzep Mozilla|cBo6oaH0
Firefox pacapocrpansemoe 10 beccpotino
7Zip CBOOOTHO 0eccpouHO

HpO(l)eCCI/IOHaJILHbIe 0a3bl JaAaHHbIX " I/IHq)OpMaIII/IOHHLIe CIIPaAaBOYHBLIC CUCTEMBI

HazBanue kypca

CchUIKa

HanmmonanbpHas
MH()OPMAMOHHO-aHATUTHICCKAS
cucrema — Poccuiickuii HHJIEKC HAYYHOTO

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

[TouckoBas cucrtema Axamemus Google
(Google Scholar)

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

Nudopmanmonnas cucrema - EguHoe
OKHO JOCTyIa K HH(pOpMaIMOHHBIM

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

OnekTpoHHass  0a3a  IEPUOAMYECKUX
n3nanuii East View Information Services,

https://dlib.eastview.com/

®denepanpHOE rocyJapCTBEHHOE
OropKeTHOE yupexkaeHue «DeneparbHbIi
WHCTUTYT IIPOMBIIUIEHHOM

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

Poccuiickas I'ocynapcrBennas
6ubamnoreka. Karamoru

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

DJNEeKTpOHHBIE  pecypchl  OMOIMOTEKH

MI'TY um. I''I. HocoBa

https://magtu.informsystema.ru/Marc.html?locale=ru

Mexaynapoanas 6a3a MOJHOTEKCTOBBIX
ypHaioB Springer Journals

http://link.springer.com/

ApxuB Hay4HbIX
«HauunoHanbHbIN
3JIEKTPOHHO-MH(POPMALIMOHHBIN

KYPHaJIOB

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

9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTITHHBI (MOLYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://dlib.eastview.com/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://magtu.informsystema.ru/Marc.html?locale=ru
http://link.springer.com/
https://archive.neicon.ru/xmlui/

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)

[Tomemenuss st camocToATenbHOM  paboTel  oOywarommxcs  (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] «IIpoMbliieHHbIE 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

Y4eOHO-MeTOoANYeCKOe o0ecTieYeHrne CAMOCTOSITeIbHOM padoThl 00y4yaromuxcs

[To npucuumuuHe «AmnmapaTHOE W TMPOrpaMMHOE OOECIeYeHHME OTKPBITBIX HHTETPUPOBAHHBIX
CUCTEM» IPEyCMOTPEHA ayIMTOpHAsl U BHEAYJAUTOPHAs CAMOCTOATEIbHAs paboTa 00y4daroluxcsl.

AynutopHas caMoOCTOSITeNIbHAs padoTa CTYAEHTOB IIPEAIOJAraeT BBIOJIHEHUE M 3allluTy
71ab0paTopHBIX paboT, pelieHne HHANBUYyaIbHBIX 3a7ay.

Ilepeuenn
J1a0OPATOPHBIX PadoT

Bomnpocsl k 3amure

1. CtpykTypa npoexra
Tia Portal

1. Kakue ypoBHM BKIIIOYaeT B ceOsl COBpeMEHHasi MHTETPUPOBAaHHAs CUCTEMa
yIpaBJICHHS TpoLeccom?

2. Kakue 351eMEeHThI COJIEPKUT YPOBEHD YIIPABICHUS?

3. Kakue ¢pyHKIMH BBITIOTHSET YPOBEHb YIIPABICHUS?

4. C nomouIpl0 Kakux CpeJCTB MPOUCXOIUT MHPOpPMAIIMOHHOE 00bEANHEHNE
3JIEMEHTOB YPOBHS YIIPABJICHUS?

5. VI3 KakuX OCHOBHBIX 3JIEMEHTOB COCTOUT TUIIOBOM KOHTYP PETYIHPOBAHUS?
6. Kakue gyHKIIMM BBIOIHAET 10JI€BOM ypoBeHb ACY?

7. Kakue OCHOBHBIE THIIBI MOJYJ€H  HCIONB3YIOTCS B
MIPOrpaMMHUPYEMOro KOHTpoJuiepa?

8. Ilepeuncnute GyHKIIMN CUTHAIBHBIX MOAYJIEH

9. Kakue TuIbl CUTHAJIBHBIX MOJyJIel BXoAsT B cemeiictBo SIMATIC?
10. Kak npoucxoaut KogupoBaHUE XapaKTEPUCTUK CUTHATILHOTO MOAYJIS B €r0
0003HaYeHUU?

11. Kakoe HazHaueHue GHyHKIIMOHATBHBIX MOJTYIEH?

COCTaBC

2. I'papuueckue
cpencTaa
SCADA-cucreMbl
WINCC

1. Knaccugumupyiite tumnsl TaroB WinCC.

2. PackpoiiTe noHsATHE TUHAMU3AIUU

3. CniocoOslI pa3zieneHus SKpaHa CUCTEMbl BU3yalu3alliu.
4. Kakue criocoObl JUHaMU3aIMK P HEOOXOMMOCTH U300pa3UTh MOCTENEHHO(
NBUXKEHHE 00beKTa Bbl MOXeTe MpenoKuTh?

5. Kakue crioco6s! HaBuranuu B npuiiokeHun WinCC Bel 3Haere?
6. KakoBo Ha3zHaueHue Mactepa auHamuku - Dynamic Wizard?

7. KakoBa mOCI€10BaTENIbHOCTh OCHOBHBIX LIAroB IPU CO3JaHUM IPOEKTA 1
WinCC?

8. TpeboBanus k okHam HMI, nHopMaTUBHOCTH 110 YPOBHSIM arperara.

9. Kakoii cnoco0 nunamuzanuu B WinCC tpeOyeT npy BbINOIHEHUH MUHUMYM
pecypcos npoueccopa?

3. Opranuzanus
B3aUMOJICUCTBUS
YPOBHEM
MHTErPUPOBAHHOMN
cuctemsbl B Tia Portal

1. YkaxxuTe 0COOEHHOCTH aJipecallid aHaJOrOBBIX M JUCKPETHBIX BXOIHBIX
BEIXOOHBIX curHanos ITJIK.

2. IlocnenoBaTenbHOCTh CO3aHUS KOH(pUTrypanuu annapatHeix cpeacts [IJIK
C y/aJeHHOM nepudepueit.

3. Ilepeuncnure ocHoBHBIE Moy [IJIK u ykakute NX Ha3Ha4YEHHE.

4. ®opmupoBaHue
JIOTUYECKOHN
IpOrpamMMBbI

ynpasienus B TIA

PORTAL

1. Kakolf s3bIK IporpaMMHpOBaHUS MOXeT ucnoib3oBarbes B WinCC mpy
CO3JaHUH CUCTEMBI MEHIO?

2. Jlatb CpaBHUTEJBHBIM aHaIHU3
nporpammupoBanust Ha C u VBS.

3. dns gero npeanasHadena cucrema WinCC ODK?

4. Haznauenue rio0aibHbIX CKPUIITOB, YCIOBUS MX BBHITIOJHEHUS

uconb3yembix B WinCC  cpen

5. N3yuenne koman
SI3BIKOB
IPOTPaMMHUPOBAHHUS
CFC u GRAPH

1. Haznauenue 6;10xkoB R_TRIG, F_TRIG?

2. M0>XHO JI1 HACTpauBaTh YKCIIO BXOI0B OJIOKOB AUCKpeTHOM joruku Ha CFC?
3. llepeuncnure tunsl curHanos B CFC.

4. Kakue 610ku peanu3yroT pyHKINUU KaTyiek ¢ namsateio Ha CFC?

5. ®yHKIHMH peIaKTOpa O4ePETHOCTH BBI30Ba OJIOKOB

6. Kak BBITTOJTHUTH ONITUMM3AITMIO0 0YEPETHOCTH UCTIOTHEHUSI OJIOKOB?




Ilepeuennb
JIa0OpaTOPHBIX padoT

Bomnpocs! k 3amure

7. Cnoco6s1 MoHHUTOpHHTA TIporiecca B cpene CFC

8. Haznauenue 6soxoB nepexitouenust SEL u MUX

9. Kak peanuszoBarh omepanuu HHTETpUpoBaHus U TuddepeHIpoBaHUs B
cpene CFC?

10. Tlepeuncnoute OJ0KM, HeoOXomuMmble I peanu3anuu [1M-3akoHa
yIPABJICHHUS.

11. Kak yuyuThIBaeTcs THN JAaHHBIX MPU BHIOOpE KATAIOXKHBIX OJIOKOB st
00pabOTKH YHCTIOBBIX ONepaIiuii?

12. Ilepeuncnure OCHOBHBIE CTPYKTYpbl MPOrpaMM IOCJIEI0BATEIILHOTO
YIPABJICHUS

13. Buasr u HazHaueHue 010kupoBok Interlock u Supervision

14. ®yHKIMY MEHIO YIIPaBJIEHUSI CEKBEHCOPOM

15. IlepeuricnuTe MHCTPYKIMH 3TANOB U Pa3/esioB IEPMaHEHTHOTO KOJa

16. C xakuMu COOBITHSIMU MOXXHO KOMOMHHPOBATh HHCTPYKIIMH TArIOB?

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. ApxUBHpOBaHHUE KaHAJIOB MPOEKTA

5. OT4eT TpeBOT U reHepanus CooOIeHU

6. Kmaccudukamms cioes

7. Knaccudukanus y3noB

7. Cxpuntet WIinCC

1. Kakoli s3bIK TpOrpaMMHpOBaHHUS MOXeET ucnoib3oBatbesi B WinCC mpy
CO3/IaHUU CUCTEMBI MEHIO?

2. Jarb cpaBHUTCIBHBIM aHanmu3 wucrnonbdyeMbix B WinCC  cpen
nporpammupoBanusi Ha C u VBS.

3. dns gero npeanasHadena cucrema WinCC ODK?

4. Ha3znaueHue 1y100a1bHbIX CKPUIITOB, YCIOBUS UX BBIITOJHEHUS

8. Cxpuniter VBS

1. Kak 3anmyctuth mactep ckpuntos VBS WINCC?

2. Kakas ctpykrypa ckpunra?

3. BezoB nporenyp u pynkuiit B VBS

4. Kakue BO3MOKHOCTH OTJIa/IKK CKpUNTOB wince cymectByioT B TIA PORTAL
"

5. Coznanue nepeMeHHbIX B VBS

6. O0bexTHast Mosiens VBS

9. Tpeoru B WINCC

1. Ilepeuncnute cnocoOsl THPOPMUPOBAHUS ONIEPATOPa O TPEBOI'E, TOCTYITHBIE
B WinCC

2. B uem otnuuue Status tag u Message tag npu HacTpoiiku TpeBoru B WinCC?
3. [ouemy pa3zpabotunk WinCC genaet oCHOBHOM ynop Ha paboTy Ha YpOBHE
SCADA ¢ 1MCKpeTHBIMH TpEBOTaMH?

4. Yto 0603HAYACT TEPMUH «KBUTHPOBAHHE?

5. Ha3nauyeHue cucreMbl COOOIIEHUH M TPEBOT

10. ®opmupoBanue
otueToB B WinCC

1. Kakue Buabl otuetoB popmupyrorcs WinCC?
2. I'paduueckuii nu3aitnep orueros. [lopsmok ucmnonb30BaHus
3. [lTa6ons! oTueToB. HacTpoiika nrabioHa

11. Ilepenaya n1aHHBIX B

1. Yrto Takoe «coenunenue» B Trace Mode ?
2. CpezacTBa ceTeBOM MOICPKKU

Trace Mode 3. AnmapartHas peaJin3alus CBsI3U C yCTPOHCTBAaMU BBO/1a-BbIBO/IA
4. Ucnonp3oBanue TexHonoruu Active X
12. 1. Ilepeuncnure ocHoBHble oTinuuss B GyHkuuax WinCC mns PC u

14



Ilepeuennb Bomnpocs! k 3amure
JIa0OpaTOPHBIX padoT

[IporpammupoBanus | rpaduuecKux MmaHesneH.

rpapuueckux naneneit | 2. Kakumu unrtepdeiicamu oOBIYHO OCHAIEHBI COBPEMEHHBIE TpaduuecKue
naHenu?

4. Kak ocCyImecTBiIseTcsl HACTpOWKa MapaMmeTpoB TpadUdecKuX MMaHenei
Pa3IMYHBIX POU3BOAUTEICH?

IIpumepbl BADHAHTOB 32/IaHUI HA CAMOCTOSITEILHYIO padoTy

3aganue Nel: «Pazpadorka HMI s ynpasJieHusi iMHHell KOHBeliepa»

Pa3zpaborate rpaduueckuil uHTepdeiic aBTOMAaTU3MPOBAHHOIO paboOyero Mecra omneparopa

yIpaBleHUs JMHUEH KoHBeiepa. Paspaborate Momens paboTel KoHBeliepa. CTpyKTypHas cxema
YIaKOBOYHOM JIMHUM U300pakeHa Ha puc.43.

Pabota ynakoBoyHOM JTMHUM KOHBElWepa.

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

2. llpm gpocTwxkenun wu3nenus Jjatuumka usgenus «/AM» neHra koHBeilepa
ocTaHaBiuBaeTcs. Brirodaercs crajakuBaresb, KOTOPBIM IPOU3BOIUT 3arpy3Ky U3JENUs B
Tapy M IOCJ€ 3TOr0 BO3BpallaeTcs Haszal. XOJ CTaJKUBaTeIsl OrPaHWYEH KOHIEBBIMHU
BBIKJIIOUaTeIsiMu: «crom Bnepes — CB» u «cron Hazan — CH».

3. Tlocne BO3BpaleHHs CTalKHBaTeNs B MCXOIHOE COCTOSIHME paboTa KOHBelepa
HPOJOJIKACTCSI.

Q KH. «Myck» MyneT

onepartopa
<::> KH. «CTon»

YnakoBo4Has

KoHBenep Tapa

bl {3
elelelelele!
920T0T00 0 000 %e]
E—
7‘\‘_, CrankuBarenb L
— «Bnepea»
o «Hazag»
Mpueoa

KOHBerepa

«M» Mpueoa

cTankmesartensa

Puc.l.  CrpykTypHas cxema ynmakoBOYHOU JIMHUM KOHBeWepa

3aganue Ne2: PaspaGorarh 4el0BeKO-MAalIMHHBINA HHTep(eiic ¢ AUHAMHYECKUMU
3J1eMeHTaMM /Il ypaBJjeHust JuQToM.

Hcnonp3ys s3p1k mporpammupoBanusi VBS paszpaborarh TuHaMHUYECKH YETOBEKOMAITHHHBIN
uHTepdeiic yrnpapieHus TUPTOM.
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Br13oB nmudra Ha sTaX.
OTkpbITHE U 3aKpBITUE ABEPEN.
[Tepemenienue mudTa Ha 3aJaHHBIN STaX.
BxroueHne U BBIKIIFOUEHUE CBETa B KaOWHE, TIOJICBETKY KHOIOK BBI30Ba U 33JaHHUE TaXa.
Peanuzanuio He0OXOAMMBIX 11ay3 IPU BBHIOJHEHUH JIEHCTBUM.

CamMocTosTepbHYyI0 padoTy Mo pa3paboTke MPOrpaMMbl yrpaBieHHs JU(GTOM pa3aeTuTh Ha TPU
JTamna, 3a K&Kl U3 KOTOPBIX CTYJACHT OTYUTHIBACTCS UHIUBUIYATbHO.

agrwpdE

Jrtan 1. Yipasnenue ABMKeHHEM KaOUHBI I Ta IPH BHI30BE U MIPU MEPEMEIICHIH Ha 33aHHBINA
JTax.

rtan 2. praBHeHI/IC ABEPAMHU U OCBCUHICHUEM KaOWHBI U IMOACBCTKA KHOIIOK ITPU BBIIIOJTHCHHUHN
KOMaHI IEPpEeMCIICHUA KaOWHBI.

Iran 3. ObecneyeHne HEOOXOIUMBIX T1ay3 MPU YIPABICHUH IBEPbMU KAOWHBI, €€ OCBEIICHUEM,
IIOJICBETKOU KHOIIOK M ITOJa4Yey KOMAaH/I.

3amanme 3.

Hcnonp3yss B KadecTBe OOBEKTa MOJETh POOOTa-MAaHUMYIATOpA IO COPTHPOBKE W3JEIHH,
YIPABISIEMOTr0 MUKPOIIPOLIECCOPHBIM KOHTPOJUIEPOM, CO3JaTh cUCTEMY Bu3yanu3auuu. [loaknrouenue k
yIpaBJSIOLIE nporpaMme Juist Mojienu (pa3pabaThIBaeTcs MPU BBIIOJHEHUU CAMOCTOATEIbLHOW pabOThI
«YnpaBJjeHnue po60TOM MAHUILYJISITOPOM)) MOKET ObITh BBINIOJIIHEHO uepe3 cumyisitop PLCSIM, nubo
Hanpsimyto uepe3 DDE. Ha3panus napamerpoB (DDE Item) nnst cuutbiBaHuS TaHHBIX COOTBETCTBYIOT
cTONOILY aipec TabnuIIbI 2.

Ha puc. npencrasien npumep opraHu3aliy BU3yaau3aluu.

STOP RUN

Q0O

B [

Puc. [Ipumep MHEMOCXEMBI BU3yaJIn3alluu paboThl poO0Ta-MaHUITYIATOPA

3ananue Ne3: Pazpadorka cucTeMbl BU3yaJIu3alny KOHBelepa

Onucanue mapaMeTpoB MojieJIM KOHBeliepa

[TporpammHas Mozienib KOHBelepa mpenacrasisier coboit DDE cepBep u obecrieunBaeT CUMYIISIUIO
npoliecca yrnpaBJIeHUS KOHTPOJUIEpPOM 0OBeKTOM-KoHBeiiepoM. HeoOxoauMo oOecrneunTh aieKkBaTHOE
npeacraBienne B SCADA Tekymiero cocTosiHusI KOHBelepa ImyTeM aHain3a HHPOPMAIIMOHHOTO OOMeHa
MEXy 0OBEKTOM M MHKPOIPOLIECCOPHBIM KOHTPOJIEPOM U 00ECIIeUUTh Mepeiauy CUTHAIOB 3aJaHHOTO
YPOBHS 3aIlOJIHEHUSI EMKOCTEH U py4HOro ynpasieHus u3 Intouch B Mozens.

Jlist opraHu3anuy CBsi3u HEOOXOIMMO HACTPOUTH TOUKY JJOCTYIIA CO CIENYIOIMMH apaMeTpaMu —
uMs cepsepa (Server Name) Server, umst rpynmsl mapametpoB (Topic Name) taxxe Server.
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MNPUJIOKEHUE 2

OueHoYHbIE CpPeICTBA /1JIsl IPOBe/IeHUs] MPOMEKYTOYHOM aTTecTalluu

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

CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeacTBa

IIK-2 - CnocoGeH BbIOHPATh CHOCOOBI M CPEACTBA KOHTPOJS W PeryJiMpoBaHusl JJsl Ppeaju3alUd CHCTeMbl ABTOMATH3MPOBAHHOIO H
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, HCIIOJIb3yEMOE IPOTrpaMMHOE
obecrieueHue.

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

Opranuzanus CBA3M C KOHTPOJUIEPOM MO KOMMYHUKAIIMOHHOMY KaHally CBS3H.
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.
W3noxure QyHKIIUN 3JIEMEHTOB MUKPOIIPOIIECCOPHON CUCTEMBI.
W3noxute Ha3HauYeHUsI HHTEPECOB U MPOTOKOIOB UHTEPPEHCHOM CBA3M.
Wznoxure nopsaok coznanus npoekra B Tia Portal.
N3znoxwurte nopsiiok padotsl Mmoayneit cszu YBK ¢ 00bexkToM ympaBieHus.
[MosicauTe mopsAA0K pa3paboTku uHTEpdetica onepaTopa B Trace Mode/

Kakue s13p1ka nporpammupoBanus nojaepxkusaet Tia Portal?
[TosicauTe  OCHOBHBIE  JIOTUYECKHE  OINEpalMM  SI3BIKOB  TEXHOJIOIMYECKOIO
nporpamMmmupoBanus. [IpuBennre npuMepsl.
Kax chopmupoars npoektr HMI B Tia Portal?




CTpyKTypHBIii

JJIEMEHT ITnanupyemble pe3yabTaTbl 00y4eHUs OueHouHblE CpeaCcTBa
KOMITETECHIIMU
10. Mosicuure npuHIMIEl quHaMu3aul B WinCC
11. Kak 3amyctuth Mactep ckpuntoB VBS WINCC?
12. Kakoil s3bIK MpOrpaMMHUpPOBaHHUS MOXKET Hcmonb3oBaThest B WinCC npu co3panuu
CHUCTEMBI MEHIO?
[1K-2.2 OcymiectBisier  BbIOOp  TexHMuyeckux U | [lepeyeHb TeopeTHYECKUX BOMPOCOB

MPOTPAMMHBIX CPEICTB U  peai3aluu

CHCTCMbI ABTOMATHU3HUPOBAHHOI'O
ABTOMATHYCCKOT'O YITPABJICHUA

u

1. Kakue 610kH peanu3yroT GyHKINHU KaTyllek ¢ naMateio Ha CFC?

2. Kak oprann3oBath KOHTPOJIb IEPUOJUYHOCTH UCTIONIHEHUS Tporpammbl Ha CFC?

3. Ilepeuncnure tumnsl curiainoB B CFC

4. Kakue anropuTmsl yIpaBiIeHUs BXOJAT B cocTaB Oubnuorek Step 77

5. M3noxure nopsaaok koHburypupoBanus nHctpyMmeHTapuss WinCC st BbIBOJA TaHHBIX
Ha 5KPaHbI C UCII0JIb30BAHUEM I'pa(KOB

6. Kakue nnctpymentsl WinCC npeaHa3HadeHbl Ui OpraHu3aluu paboThl oreparopa C
CHUCTEMOM COOOIICHHI U TPEBOT?

7. Ilepeunciute crocoObl TMHAMHU3AIKUK H300pakeHus Ha MHeMocxemax WinCC

8. Kakue BO3MOXXKHOCTH OTJIAJKU CKpUNITOB Wince cymecTByoT B TIA PORTAL ?

9. Yo Takoe «coenunenue» 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. Kaxk 3anmyctuth Mactep ckpuntoB VBS WINCC?

3. [lepeunciure criocods HHOOPMUPOBaAHUS OrepaTopa o0 Tpepore, noctynHbie B WinCC
4. TlosicHuTe NPUHIMI CO3aHMsl NepeMEHHbIX B VBS
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CTpyKTypHBIii

3JIEMEHT [Tnanupyemble pe3yiabTaThl O0yYeHHS OneHoyHbIe CpeaCTBa
KOMITETCHIIUH
5. IosicHuTe pUHIIUTT 00BEKTHOU Moenn VBS
6. [Tepeunciure ocHoBHBIC oTan4Ks B GyHKIMIX WinCC mns PC u rpaduueckux nanenei
7. B uem oiinume Status tag u Message tag npu HacTpoiiku TpeBoru B WinCC?
8. JlaiiTe cpaBHUTENBHBIN aHAN3 HCoab3yeMbIX B WinCC cpen nporpammupoBanus Ha C u
VBS.
[1K-2.3 Boemonnser paspaborky ooOueit cxewmsl | [IepeyeHb TeopeTHYECKHX BONPOCOB

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

IMOATOTOBKY TEXHUYESCKOM JOKYMCHTAallUU

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

2. AmnmapaTHO — MPOrpaMMHBIC KOMILJIEKCHI YPOBHS YIIPABJICHHS TEXHOJIOTHYCCKHM

MIPOLIECCOM. OCHOBHBIE (DYHKIIUU U €r0 CTPYKTYpA.

3a/aun OMEPaTUBHOTO YIPABIIEHUS, KpaTKasi XapaKTEPUCTHKA KaKI0H 3aa9H.

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

3ajaun JIOTUCTUKH, amnnapatHO — MPOrpaMMHBIE KOMIUIEKChl aBTOMATH3alUU

CKJIaIOB.

6. AmnmapaTHO— TpPOrpaMMHBIE KOMILUIEKCHI yueTa COCTOSHHUS O0OOpYAOBaHUSA,
MJIAHUPOBAHUE 3arpy3Kd OOOpYMOBaHMS I JUCKPETHBIX TiporeccoB B MES
cucTemMax.

ok~ w

IIpakT4yeckne BONPOCHI M 32 JaHUA

7. Ha ©0aze ceHcopnoii manenu omepatropa OMRON NT21 peanusyiite
MIPEICTABICHHYIO aHUMAITUIO 110 HAXKaTHIO Ha KHOMKY “Start”:

w0 O @

8. B SCADA WinCC peanu3oBaTh aHMMALMIO TEPEKIIOYCHHS] COCTOSIHUH JIBYX
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CTpyKTypHBIii
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1LieHOYHBIE CPEICTBA

KJIaIIaHOB:

OM T OFF

9. B cpeae WinCC co3paiite B Kilacce TpeBOT Error HOBBIM THIT TPEBOT ¢ UMEHEM TIO

CBOEMY YCMOTpeHHIo. HacTpoiiTe 11BeToByt0 raMMmy i COOOIICHHI CO31aHHOTO
HOBOTO THTIA TPEBOT.

10. B cpene WinCC co3naiite monp3oBaresbckuil apxuB «Operatorsy U 3alOoJHUTE €ro
JAHHBIMH COIVIACHO 3a/1aHUIO:

B User Archive Editor -

Project Edit  VWiew Runtime Data Help

K?
-I-J] Archives Blias [ Tvpe | Length
[ operators String 10
1 Opwiorks [E OpMarme String 10
[0 Views I opMumber Murnber (integer)
L op¥earBorn Murnber {integer)
L
s [In] OpHame | DpYealBom| OpCity | OpHumber
1 Mike 1| Tagil 1
2 A lvan b Saratoy )
3 7 lwan B Saratov 5
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CTpyKTypHBIii
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa
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0) Ilopsiaok mnpoBedeHUS TPOMEXKYTOYHOM AaTTeCTAIMH, MOKA3aTeJd M KpPUTEPUH
OlLlCHUBAHMS:

[IpomexyTouHas arrecTanusi MO AMCLUUIUIMHE «AIMapaTHOE U MPOrpaMMHOE oOecredeHue
OTKPBITBIX MHTETPUPOBAHHBIX CHUCTEM» BKIIIOYAET TEOPETHUYECKHE BOIPOCHI, MO3BOJSIONIUE OILEHUTH
YpOBEHb YCBOEHHS OOYYaIOIIMMHUCA 3HAHWM, W MPAKTUYECKHE 3a/laHus, BBISBJSIONINE CTENEHb
c(hOpMUPOBAHHOCTH YMEHUI U BIIQJICHUI, IPOBOAUTCS B (hOpME IK3aMEHa.

DK3aMeH MO0 JaHHOW JUCHMILIMHE MPOBOAUTCSA B YCTHOM (opMe MO SK3aMEHAIIMOHHBIM OuJeTaM,
KaXKJIbIM U3 KOTOPBIX BKIIFOUAET 2 TEOPETUUECKUX BOMPOCA M OJTHO MPAKTUUECKOE 3aaHuE.

Iloxkazarenu u KPUTECPHUHU ONCHUBAHHUSA IK3aMEHA:

— Ha OLEHKY «OTJH4HO» (5 OamioB) — oOydarouuiics EMOHCTPUPYET BBICOKHI ypOBEHBb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMATHYECKOE M TIyOOKOe 3HaHHE Y4eOHOro
MaTepuaia, CBOOOAHO BBINOJIHSIET IPAKTHUECKUE 3aJaHUsl, CBOOOJIHO ONEpUPYET 3HAHUSIMU, YMEHUIMH,
MIPUMEHSET UX B CUTYAIMSX MOBBIIIEHHOMN CIIOKHOCTH.

— Ha OILIGHKY «xopomo» (4 Oamna) — oOydamomuiics AEMOHCTPUPYET CpEAHHH YpOBEHBb
c(OPMUPOBAHHOCTH KOMIICTEHIIUI: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JOITYCKalOTCA
HE3HAYUTEIIbHBIC OITMOKH, HETOUHOCTH, 3aTPYAHEHUS MPH aHATUTHYECKUX OIMEpalnsX, IEPEHOCE 3HAHUI
Y YMEHUI Ha HOBBIC, HECTaH/IAPTHBIC CUTYAIUH.

— Ha OIICHKY «YAOBJIETBOPUTENbHO» (3 Oamna) — oOyuaromuiicss IeMOHCTPUPYET MOPOTrOBBIi
YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIHIA: B X01€ KOHTPOJIBHBIX MEPOIPHUSATHIA JOMYCKAIOTCS OLITHOKH,
MPOSBIISIETCS. OTCYTCTBHE OTHCNIbHBIX 3HAHWM, YMEHHI, HAaBBIKOB, OOYYaIOIIMHCS HWCIBITHIBACT
3HAYUTEJIbHbIE 3aTPYJHEHUS MPU ONEPUPOBAHUM 3HAHUAMU M YMEHHUSIMHU IIPU UX MEPEHOCE Ha HOBBIE
CUTYALIH.

— Ha OIICHKY «HEeYI0BJIETBOPHUTEJbHO» (2 Oaimia) — oOydaroniuiics JEMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTHUEeCKOro MaTepuasna, JOMYCKAaeT CYIIECTBEHHbIE OLIMOKH, HE MOXET I0Ka3aTb
MHTEJUICKTYaJIbHbIE HABBIKH PEIICHUS TPOCTHIX 3a/1a4.

— Ha OLIEHKY «HeY/I0BJIeTBOPUTENabHO» (1 Oamn) — oOydaromuiics He MOXKET MOKa3aTh 3HAHUS Ha
YpOBHE BOCIIPOU3BEIECHHUS U O0BACHEHUS] HH(OPMAITH, HE MOXKET MTOKa3aTh UHTEIJICKTyaJIbHbIE HABBIKU
pelieHust NpoCThIX 3a4au.



