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PaGoygas nporpamma cocrapierna Ha ocrose ®I'OC BO - OakaaBpuart 1Mo HanpapIeHHUIO
noaroToBkH 27.03.04 Ypasnenue B TeXHHIECKHX CHCTeMAX (IIPHKa3 Muno6prayku Poccun ot
31.07.2020 r. Ne 871)

Pabouas mporpamma paccmoTpena w  omobpeHa Ha  3aceNaHHH kadenpsr

ABTOMATH3HPOBAHHBIX CUCTEM YIIPABJICHHS
26.01.2022, mporoxon No 6 @%
3aB. kadenpoit C.M. Aunpees

Pabouas mporpamma ogoGpena MeTogdeckoit komuccueit UDuAC =
26.01.2022 r. mporokoin Ne 5

Hpeme;xa’reﬂ%é/’% L B.P. Xpamiua
e 7

Pabouyas mporpamma cocrasnena: %

3aB. kadenpoit ACY, 1-p TexH. HayK Qy C.M. Arnpees

Pentensenr:
3aM.

cropa,,  3A0 "KorcOM  CKC" ,  KaHI.  TexH. HayK
/;%%/IOH Boykos

Ta0A73
/ %QQ %0 %
/ % <t

Q°
o Y s ot Noyd
g
g "—’@A'Lzrvf.1 FHUT 94"“ &
L L.Le



JIner akTyaauzanuu pado4eil mporpaMmbl

Pabouast mporpamMma rnepecMoTpeHa, 00CyKaeHa U 0100peHa s peanuzamnuu B 2023 - 2024
y4eOHOM roJly Ha 3aceJaHuM Kadeapbl ABTOMATU3UPOBAHHBIX CUCTEM YIIPABIICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2024 - 2025
y4eOHOM roJly Ha 3aceaHuu Kadeapbl ABTOMaTU3UPOBAHHBIX CUCTEM YITPABIICHHSI

[IpoTrokonm oT 20 1. Ne

3aB. kadeapoii C.M.KHI[pCCB

Pabouas mporpamma nepecmMoTpena, oocyxieHa u ogoopena s peanusanuu B 2025 - 2026
yueOHOM TO/ly Ha 3acelaHuu Kapeapbl ABTOMAaTH3UPOBAHHBIX CHCTEM YIPABICHUS

[Iporokom ot 20 . Ne

3aB. kadeapoii C.M.KHI[pCCB

Pabouast mporpamMma rnepecMoTpeHa, 00CykKaeHa 1 0100peHa s peanusanuu B 2026 - 2027
y4eOHOM roJly Ha 3aceJaHuM KadeaApbl ABTOMATU3UPOBAHHBIX CUCTEM YIIPABIICHUS

[Iporokomn ot 20 1. Ne

3aB. kadeapoii C.M._AHI[peeB




1 Ilesin ocBOEHMSI IMCUMILIUHBI (MOIYJISA)

[ensiMu OCBOSHHS TUCHUIUIHHBI «ATMapaTHOE U IPOrpaMMHOE 00eCTIeYeHIE OTKPBITHIX
MHTETPUPOBAHHBIX CUCTEM» SIBIISIOTCA: Pa3BUTHE MPO(ecCHOHATBHBIX KOMIETEHIUNH B 00J1acTH
MIPOEKTUPOBAHMSI, MOHTAXKa, POTPAMMHPOBAHUS U BBOJIA B SKCILTYaTAIIUIO OTJEIBHBIX OJIOKOB 1
YCTPOICTB COBPEMEHHBIX CJIOXKHBIX MHOTOYPOBHEBBIX CHUCTEM aBTOMATUYECKOTO YIPABICHUS
TEXHOJIOTUYECKUMHU  TIpolleccaMu, BbIOOpa HEOOXOAMMBIX CPEICTB JJIA  pealu3aluu
aBTOMATHU3UPOBAHHBIX CHCTEM, M3yYE€HHE NPOrpaMMHOr0 U ammapaTHOro oOecrnevyeHus
unrerpanuu cucreM ACY TII u ACVYIIL.

2 MecTo AuCcUMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

JucnumimHa AnnapaTHOe U IpOrpaMMHOE 00€CIIeYeHHE OTKPBITHIX MHTETPUPOBAHHBIX
CHUCTEM BXOJUT B 4YacTh ydeOHOro ImijaHa (GOpMHpPYyEeMyI0 yYaCTHUKaMHU O0Opa30BaTENIbHBIX
OTHOIIEHUI 00pa30BaTEIbHON IPOTrPaAMMBI.

Jns  u3ydeHus  OUCHMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHs,  BJaJCHHUSA),
chOpMHPOBAHHBIE B PE3YJIbTATE U3YUCHUS AUCIUTUTNH/ TPAKTUK:

TexHuyeckue u3MepeHus v NpudopsbI

CucreMbl aBTOMATU3alMU U YIIPABICHUS

TexHuyeckue cpeicTBa aBTOMaTU3ALNUU U YIIPaBJICHUS

[IporpammupoBaHue U OCHOBBI AITOPUTMHU3ALUU

MeTtponorus u CpeacTBa U3MEPEHUI

3HaHus (yMEHUS, BIAJEHUS), MOTYYCHHbIE TPU U3YyYEHUHN JAHHON AMCUUIUIMHBI OyIyT
HEOOXOAUMBI 715l U3yUSHHS TUCHUTUTIH/TIPAKTHK:

ABTOMaTH3a1Us TEXHOJIOTHYECKHX MPOLIECCOB U IIPOU3BOCTB

ABTOMaTH3UPOBAaHHBIE HH(POPMAIIMOHHBIE CUCTEMBI

HNHTerprpoBaHHbIE CUCTEMbI IPOESKTUPOBAHUS U YIIPABICHUS

Kommiekcsl Texunueckux cpeacts B CAY

3 Komnerenuuun odyyarouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHHUS

AUCHHILIMHBI (MOAYJISA) U IVIAHUPYeMbIe pPe3yJibTaThbl 00y4eHUs

B pesynbrare oOCBOEHMSI AMCHUIUIMHBI (MOJyJsl) «AImNapaTHOE U IPOrPaMMHOE
o0ecreyeHne OTKPBITBIX MHTETPUPOBAHHBIX CHUCTEM» OOyYaroIMics JOJDKeH o0nanaTh
CJIEYIOIIUMU KOMIIETEHIUSIMU:

KOI[ HHIUKaATOpa I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIINN

ITK-2 CriocoOeH BBIOUPATH CITOCOOBI U CPEJICTBA KOHTPOJISI U PETYJIMPOBAHUS ISl pEaTH3AIIH
CHUCTEMBI ABTOMaTU3UPOBAHHOTO M aBTOMATHYECKOI0 YIIPaBJIEHUs TEXHOJIOIMUECKUM ITPOLECCOM
TEPMHUUECKON U XUMUKO-TEPMUYECKON 00pabOTKH, a TAKKE OCYLIECTBIIATD €€ peaTn3aluio

[1K-2.1 Omnpeznensier  crmocoObl  KOHTPOJST W yNpaBJIEHUS  NapaMeTpamu
TEXHOJIOTUYECKOr0 IIpoliecca

[1K-2.2 OcyuecTBisieT BBIOOP TEXHUYECKMX W IPOrPaMMHBIX CpPEICTB s
peanu3alMd  CUCTEMBbl  AaBTOMATU3MPOBAHHOIO U aBTOMATHYECKOIO
yIpaBJICHUS

[1K-2.3 Boinonuser pa3zpaboTky o0miel cxembl CUCTEMbl aBTOMaTHU3UPOBAHHOIO U
aBTOMAaTUYECKOI'O YIIPABIICHUS TEXHOJIOTHUECKUM IIPOLIECCOM U IIOATOTOBKY
TEXHUYECKOU JIOKYMEHTALUH




4. CTpyKTypa, 00b€éM U colep:kaHNe TUCHHUIINHBI (MOLYJI5)

OO01mas TpyTI0eMKOCTh JUCHHUTUINHBI COCTABIISAET 5 3aueTHbIX equHull 180 akas. 4acoB, B TOM 4uCIe:

— KOHTaKkTHas padota — 94,1 akaj. 4acoB:

— aynuropHas — 90 akaj. 4acos;

— BHeaynutopHas — 4,1 akas. yacos;

— camocTosiTeNbHas padora — 50,2 akas. 4yacos;

— B hopMe MpakTuIecKoi moarotroBku — 0 aka. vac;
— MMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

CDopMa aTTeCcTaluu - 3K3aMCEH

AynutopHas s
o KOHTaKTHast paboTa E 5 dopma TeKyIero
=
5 B aKaj. yacax o Bun KOHTPOJIS
Paznen/ tema 3 (B axaz. vacax) £ . p Kon
S & © | camocToATenbHON YCIIEBAEMOCTH U
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O g £ paboThI TIPOMEKYTOUHON
na0. MpakKT. | S &
Tlex. 23 aTTecTaluuu
3aH. 3aH. o
1. OyHKIMH U CTPYKTypa
COBPEMEHHBIX OTKPBITBIX
HWHTETPUPOBAHHBIX cucTeM
YOpaBICHH
CamocrosTenbHOe
1.1 Knaccudukanus N
H3y4YeHHEe yueOHOU
WHTETPUPOBAHHBIX CHCTEM MO
U Hay4HO .
o0bemMy BBINOJIHSEMBIX VYcTHslii onpoc.
N JUTEPATYPHI. TK-2.1,
¢byskuumii. MHTErprpoBaHHbIE Hoxunazn no Teme
2 4 1,1 ITouck " TIK-2.2,
CHUCTEMBI YIpaBJICHHS . | "®yuknuun SCADA
JIOTIOJHUTEIbHOM " TIK-2.3
TEXHOJIOTHYECKHM TPOLECCOM cucTeM
MaTepHasoB Mo
u npousBoacteoM. SCADA u
teme. [loaroroska
MES cucremsi.
JIOKJIaza
7
1.2 TexHuueckue cpeiacTsa H CamocrosTenpHOe
MporpaMMHoOe  obecreueHue U3yueHHue y4eOHOMH VYerHbll onpoc.
MIOCTPOCHHUS 1 Hay4HO Joknan no Teme
HHTETPUPOBAHHBIX  CHUCTEM, JIUTEPATYPHI. "TexHuueckue u [K-2.1,
THUTIBI u CTPYKTypa 2 4 51 IMowuck MpOTpaMMHbIE TIK-2.2,
MPOrPaMMHOT0  O0ecreueHus, JIOTIOJTHUTEIbHON cpencTBa IK-2.3
MECTO B aBTOMAaTH3UPOBAHHOU MaTepHajoB 0 HMHTETPUPOBAHHBIX
CHUCTEME yIIpaBJICHUS teme. [logroroska cuctem"
TEXHOJIOTHYECKUM 00BEKTOM JOKJIazia 1o Teme
Uroro no pazneny 4 8 6,2
2. YpoBHH, LM U pellaeMble
3aJjaudl HWHTETPUPOBAHHBIX CHUCTEM
YIpaBJIEHHs IPOU3BOJICTBOM
2.1 OyHKIMN YpOBHEH CamocrosTenpHOe N
WHTETPUPOBAHHONH  CHCTEMBI U3yucHHUe y4eOHOMH Y CTHBII 0mpoc 1o
KJ'IaC(iﬁ(bE:IKaHHH ’ meTe az Bl nabopatopoi MK-2.1,
NIPOTPAMMHBIX U TEXHUYECKUX ! 1 4/4u 6 HO)IF(I;)TOZIlzaI’( padore Nol MK-2.2,
cpeg:)m UCTIOJIb3YEMbIX  JUISt 1a60paToOpHBIM «CTpyKTypa NpoeKTa MK-2.3
p Y paTop Tia Portal»
MOCTPOCHHUS KAXKOT0 YPOBHS 3aHATHAM




CamocrosTenpHOe
n3ydeHue yueOHou

11 HAyHHo VYeTHBIN onpoc
2.2  Opranuzanusi  CBs3U JIUTEPATYPHI. poc. IK-2.1,
Hoxnan mo Teme
MEXTY YPOBHSIMH 1 6 IMouck ,, IK-2.2,
. . Wurerpanus
HWHTETPUPOBAHHOW CUCTEMBI JIOTIOJTHUTEJILHON —— IK-2.3
MaTepuasoB 110
teMme. [logroroBka
JIOKJIaza
Hrtoro o pazzgeny 2 4/41 12
3. TlpoektupoBanue u pazpaboTka
cucTeM YeJI0BEKO-MallIMHHOTO
uHTepdeiica
CamocrosTenpHOe
N n3ydeHne yueOHol | Y CTHBIN orpoc 1o
3.1 O0630p oGyukmuid wu Y Y poc 1
nTepdeiicon cHCTeM JUTEPATYPHI, nabopatopHoOn
HCIETICDCKOrO VIIDABICHIL MHOATOTOBKA U pabote Ne2 TIK-2.1,
A P o yup ) 6 4/41 4 BBIMOJIHCHHE «I'padpuueckue TK-2.2,
CpasnuTenbibli 0630p cpen WHIUBUAYaIHHOT O cpencTBa MK-2.3
WinCC Advanced u WinCC Hy b '
. 3a/1aHus 110 SCADA-cucremsl
Professional .
nabopaTopHOM WINCC»
pabore
CamocrosTenpHOe
U3yueHHue y4eOHOMI .
meTe az o VYerHbIH ompoc.
3.2 Opranmzanus nepegadu patypsl, Hoxnan mo Teme TIK-2.1,
BBINOJIHEHNE "
JAHHBIX IO ceTsM. BBenenue 2 2 6 MHUBHAYVAILHOL O IpoMeIeHHbIe [K-2.2,
B PROFINET u HMI. JUBIILY CEeTH Nepenadu TK-2.3
3aJlaHus 110 TeMeE. "
JaHHBIX
ITogroroska
JIOKJIaza
CamocrosTenpHOe | Y CTHBIN ompoc 1o
H3y4YeHHE yueOHOU nmabopaTopHOi
3.3 Bsaumoneiicreue JIUTEPATYPBI, pabote Ne3
WHTETPUPOBAHHBIX  CHCTEM. MIOJTOTOBKA K «Opranuzanyst IK-2.1,
IonsTHe OTKPBITBIX 4 4/11 4 71a00paTOPHBIM B3aUMOJEUCTBUA [K-2.2,
UHTEP(EHCOB. Knuent 3aHATHSM, ypOBHEH TIK-2.3
cepBepHasl apXUTEKTypa BBITIOJTHEHNE MHTETPUPOBAHHOM
HWHJUBUyaIbHOT O cucteMsl B Tia
3amgaHus 1o pabore Portal»
Uroro no pazneny 12 10/51 14
4. [IporpaMMHO-TeXHHYECKHUE
CpeAcTBa MTOCTPOCHHUS
HWHTETPUPOBAHHBIX CHCTEM
YcTHbIi onpoc 1o
4.1 CucteMsl ympaBieHUs Ha CaMocTosiTenpHOe nmabopaTopHOit
Gaze THUIIOBBIX ITK. u3ydeHHue yueOHoH pabote Ne4 K21
Crienman3upoBaHHOe 2 W 2 JIUTEPATYPHI, «PopmupoBaHue K 2'2’
MporpaMMHOe  obOecreueHue MIOATOTOBKA K JIOTHYECKON MK 2' 3’
pa3paboTKu OTKPBITBIX Ta00PaTOPHBIM MPOTPAMMBI '
HUHTETPUPOBAHHBIX CUCTEM. 3aHATHAM ynpasieHus B TIA

PORTAL u WinCC»




CaMoCTOSTENbHOE

4.2 Pazpabotka n3ydeHue yueOHol | Y CTHBIN orpoc 1o
YIPaBILFOLINX IIporpamMm JUTEPaTypHl, 71a00paTOPHOI
MUKPOIIPOLECCOPHBIX IOATrOTOBKA K pabore No5 IK-2.1,
KOHTPOJUIEPOB ~ Ha  SI3BIKaX 2/11 naboparopueiM | «3ydyeHue KoMaH[ IK-2.2,
TEXHOJIOTHYECKOTO 3aHSITHUSIM, SI3BIKOB IK-2.3
IIPOTrPaMMHUPOBAHHS BEICOKOTO BBITIOJTHEHNE POTPaMMHUPOBAHHS
YPOBHSL. unauBuayansHor o[ CFC u GRAPH».
3aJjaHus 10 paboTe
CamocrosTenpHOe
n3ydyeHue y4eOHoi | YCTHBINH onpoc 1o
JIUTEPATYPHI, nabopaTtopHOH
4.3 I'paduueckue
pad MOJATOTOBKA K pabote Ne6 TIK-2.1,
BO3MOXHOCTH, HaBUTAIHS.
2/11 1a00paTOpHBIM «IToctpoenue IK-2.2,
[MpuHOMNE TUHAMH3AOUNA B 9
SCADA crcrem 3aHATHSM, HUHTEPQEHCOB B TK-2.3
’ BBINOJIHEHNE SCADA Trace
WHIUBUAYaIBHOT O Mode»
3a7aHud 10 pabote
CamocrosTensHOe
H3ydeHHEe yueOHOU
. JUTEPATyPHI N
4.4 OOpaboTUMKU COOBITUH H PaTypEl, VYeTHBI onpoc 1o
MHAMM3ALUS Ha C FOAToTOBKA K nabopatopHoOn MK-2.1,
A . 4/11 1abopaToOpHBIM TK-2.2,
I'moGanpubie ckpuntel Ha C SAHSTISM pabote Ne7 K-2.3
(Scheduled Tasks). ’ «Cxpurrter WIinCC » '
BBITIOJTHEHNE
WUHIUBULY AJILHOT O
3amaHus o pabore
CamocrosTenpHOe
u3yueHHue y4eOHOI
JUTEPaTypPHI .
Parypel, VYceTHBIH ompoc 1Mo
4.5 TlporpammupoBaHHE Ha MOJTOTOBKA K HA6OPATODHOI IK-2.1,
VBS. 0O030p  CTPYKTyphI 2/11 n1abopaTopHBIM parop TIK-2.2,
. pabote No§
oowexroB WINCC. 3aHATHUSM, TIK-2.3
«Cxpuntst VBS»
BBINOJIHEHHE
WHIUBHUAYaIBHOT O
3amaHus 1o pabote
CamocTosiTenbHOe
n3ydyeHue yaeOHou
epa .
[TATCPATYPBI, YcTHbIi onpoc 1o
Ny MOJrOTOBKA K N TIK-2.1,
4.6 Cucrema coOOUICHUH W 4/1.91 1A6ODATODHEIM nmabopaTopHOi K-2 2
Tpesor 8 SCADA WinCC ’ paTop pa6ote Ne9 «TpeBorn o
3aHATHAM, TIK-2.3
B WINCC»
BBINOJIHEHNE
WHIUBHUAYaIBHOT O
3amaHus 1o pabdote
CamocrosTenpHOE
U3yucHHUe y4eOHOH
. JUTEPaTypPhL VYceTHBII onpoc 1o
4.7 Padora WInCC c¢ 6azamu PATYPEL, poc 1
anmbix/ JIOCTYH K JaHHBIM IMOJTOTOBKA K nabopaTtopHOn TIK-2.1,
Jat 2/11 1a60paTopHBIM pabote Nel0 TK-2.2,
WIinCC wuyepe3 pasiuyHbIe
. 3aHATUAM, «DopmupoBaHue MK-2.3
uHTEPEHCHI. ;
BEITIOJTHEHHE oryetoB B WinCC»

HWHJUBUyaIbHOT O
3amanus o pabore




CamocrosTenpHOe
n3ydeHue yueOHou

48 K teHT-cepBepHas JUTEPATYPHI, YcTHBIi onpoc o ,
B — s WinccC HOATOTOBKA K nabopaTopHOi TIK-2.1,
p ' 2 2/11 2 nabopaTopHBIM pabote Nell IK-2.2,
CucreMsl c pe3epBHBIM
. 3aHATHSIM, «Ilepenaya JaHHBIX B TIK-2.3
cepeepom WInCC
BBITTOJTHEHHE Trace Mode»
HHIABUIYJIBHOT O
3aJjaHus 10 paboTe
CaMOCTOSTENbHOE
my;;THeHZquZHOH VYceTHBIN onpoc 1o
4.9 OcobeHHocTH patTypsl, nabopatopHoOn
MOJATOTOBKA K TIK-2.1,
NIPOrpaMMUPOBAHUS 2 21U 2 1a6OpaTOPHBIM pabote Nel2 MK-2.2
rpadUuecKuX naHenein SAHSTHSM «IIporpammupoBanwmst HK-Z. 3’
Siemens B WinCC Flexible BI)IHOJ'IHCHI:IG rpadHUeCKUX '
WHIUBUIyAIILHOT O faHesem
3a7aHud 10 pabote
Htoro 1o pazzeny 18 122/9,91 18
Hroro 3a cemecTp 36 |36/1891| 18 50,2 SK3aMeH
Hrtoro no aucruminze 36 36/18,9 18 50,2 DK3aMeH
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5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jns  peanuzanyui  MPEAYyCMOTPEHHBIX BHUIOB y4eOHOM paboTBl B KauyecTBe
00pa30BaTeNbHBIX TEXHOJIOTHH B MPEMOJAABAHUM JUCIUILUIMHBI «ATIapaTHOE W MPOrpPaMMHOE
o0ecrieueHre OTKPBITHIX HHTETPUPOBAHHBIX CUCTEM) UCIIOJIB3YIOTCS:

TpamuimoHHbIe 00pa30BaTEIbHBIC TEXHOJOTUN — WH(POPMAIIMOHHAS JICKIHS (BBOJIHYIO
JIEKIIMIO0, T/I€ TAeT TIEPBOE MPECTABICHUE O TPEMETE U 3HAKOMCTBO CTYJICHTOB C HA3HAYCHUEM
W 3a7a4aMu Kypca); JCKIUU — KOHCYJIbTAIlMH, U3JI0KECHUE HOBOTO MaTepHalia COIMPOBOXKIACTCS
MMOCTAHOBKOW BOIPOCOB M JMCKYCCHEH B MOMCKAaX OTBETOB Ha ATU BONPOCHI; TaOOpaTOpHBIE
paboTHI.

TexHonoruu mpoOIEMHOTO OO0y4YEHHUS — MPOOJIEMHBIC JIEKIIUU SIBISICTCS PE3YJIBTaTOM
YCBOCHHS IIOJYYCHHOW HH(POPMAIMU IOCPEACTBOM ITIOCTAHOBKH IPOOJIEMHOTO BOIIPOCa M
MOWCKA IyTeH ero pemieHus; 1abopaTopHbie pabOTHl C WCIONB30BAHHEM MPOOJIEMHOTO
o0ydeHune, KOTOPOEe 3aKJIF0YACTCS B CTUMYJIUPOBAHUHU CTYICHTOB K CAMOCTOSITEIILHOM «100BIUe)
3HAHWUW, HEOOXOIUMBIX JIJISl PEIICHUSI KOHKPETHOU IPOOIIEMBI.

HHupopMannoHHO-KOMMYHHKAIIMOHHBIE  00pa30BaTeIbHBIC TEXHOJOTMHM — B  XOJE
MPOBEJCHUST JICKIIMOHHBIX 3aHATHH TMPEIyCMaTPUBACTCS HCIIONB30BAHUE SJIEKTPOHHOTO
JICMOHCTPAIIMOHHOr0 MaTepuaia (JCKIMU-BU3yalli3allin), UCII0JIb30BaHue IHTEpHET pecypcoB
JUTS TIPOMEKYTOUYHBIX aTTECTAIMIA ¥ TPOBEPKU OCTATOYHBIX 3HAHUI

JIeKIIMOHHBIA MaTepuan 3akperuisieTcs B Xoje J1adopaToOpHbIX padOT, Ha KOTOPBIX
BBITIOJTHSIOTCS TPYIIITOBBIC MITH WHIUBUAYaTbHBIC 32/IaHUS 110 POUICHHOM TeME.

JlabopaTopHbIe 3aHATHSA IPOBOAATCS B HHTEPAKTHBHON (OopMe ¢ HCIOJIb30BaHUEM
CJICTYFOIIUX METOIOB MHTEPAKTHBHOTO O0yYCHUS:

aKTyaJld3alys I03HABATECIbHON JCATCILHOCTH YYaIllUXCS IyTeM MOOYKICHHUS K
OCMBICIICHHIO JIOTHKM ¥ TIOCJICIOBATSIIBHOCTH TIPOBEACHHSI HAYYHOTO WCCIEIOBaHUSA, K
BBIICJICHHUIO B HEM TIJIaBHBIX M HauOOJee CYIIECTBEHHBIX A3TAloOB; MPH 3TOM OIPEACIAeTCS
KOHEYHAs IIeJIb MCCIICJOBaHUs, a IyTH €ro MPOBeAeHUS U (POpPMBI MPEACTABICHUS Pe3yibTaTa
oOyyJaronuiics BBIOUpaeT cam;

OTCYTCTBHE KECTKO PETJIAaMCHTHPOBAHHOTO TTOPSI/IKA BHIMOTHCHUS Pa0OTHI 0 00paboTKe
AKCIIEPUMEHTAJIBHBIX JaHHBIX, KOIJla CTYJICHT ONEPHPYET BCIIOMOTraTeIbHON HH(pOpMAaIUei o
croco0ax Mmoucka HEOOXOIMMBIX MPOTPAMMHBIX CPEICTB, (YHKIUH, MTPOTOKOJIOB MEepeaadu H
00pabOTKHU TaHHBIX, YTO BEIPA0ATHIBAET CIIOCOOHOCTH K MO3HAHUIO;

IIPH ITOCTAHOBKE U aHAJIN3€E PE3yJIbTATOB MCCIICIOBAHUS JIJIS IOCTHIKCHUS TTOCTABIICHHBIX
neneil oOywaromiyecss JOJDKHBI JelaTh CPaBHEHUS, COMOCTABIATh HOBBIE (DAKTHI, MPHEMBI
WCIOJIb30BAHHBIC JPYTMMH YyYaCTHUKAMH TPYIIIbI, oOpamaTth BHUMAaHWE HA MPUIHHBI,
BBI3BIBAIONIME TO WM HMHOE SBJICHHME U OBITh CIOCOOHBIMH IPOJEMOHCTPHUPOBATH
WHIUBUAYATBHOCTH CBOETO MOAX0/1a K PEIICHHUIO 33/1a4H;

MPOBEJICHUE 3aHATUN B (DOpME MOMCKA TIPUYNH JOIMYIIEHHBIX OIMTMOOK IMPHU MPOBEICHUN
UCCJIEIOBAHMs, TMPUYUH HECOBMAJIEHUS PE3YJNbTATOB C MOJYYCHHBIMH APYTUMHU TpYIIaMu
oOyJaromuxcs, ToOyKJIeHHE K CTPEMJICHHUIO HAXOAUTh M yCTPAHATh Uy)KUE U CBOU OIITHOKH.

CamocTtosTenpHas padoTa CTUMYJIHUPYET CTYACHTOB K CAMOCTOATEIHHOM MpopaboTKe B
MPOIIECCE BBIMOJIHCHUS KOHTPOJBHBIX padOT, a TaKKe B IMPOIECCe TMOJITOTOBKA K YCTHOMY
OTIPOCY, TECTUPOBAHUIO U UTOTOBOM aTTECTAIIHH.

6 YueOHO-MeTOANUYECKOE 00ecneueHre CAMOCTOATEIbHOM padoThl 00y4aommuxcst
[Ipencrasneno B mpunoxenuu 1.

7 OueHoYHbIE CPeACTBA AJs IPOBeAeHHUs POMEKYTOYHOIH aTTecTalluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOoqMYecKOe U HH(OPMALIMOHHOE 00ecTieYeHre TUCIIUILTUHBI (MOTYJIs1)



a) OcHoBHas JIUTEpaTypa:

1. PsGuuxoB, M. }O. IIporpamMmupoBaHHE MHUKPOIIPOLECCOPHBIX KOHTPOJIJICPOB Ha S3BIKAX
BBICOKOTO YPOBHs | yueOHOe mocooue / M. 0. Psounkos ; MI'TV. - MarHHToropCK 2014. - 98 c. :
auarp., CXEMBI, TaoII. URL
https://magtu.informsystema.ru/uploader/fileUpload?name=726.pdf&show= dcataloques/1/1113171/726
pdf&view=true (mata obpamienus: 14.05.2022). - MakpooObekT. - Tekct : amektpoHHbiid. - ISBN
978-5-9967-0460-6. - iMmeeTcs nevyaTHbIN aHAJIOT.

2. AungpeeB, C. M. AnmapatHble CpeACTBa W IMPOrpaMMHOE OOECeYeHHE MPOMBIINIICHHBIX
kouTposutepoB SIMATIC S7 : yue6uoe mocodbue / C. M. Auapees, M. 10. Ps6uunkos, E. C. Ps6unkosa ;
MITY. - Marautoropck : [MITY], 2017. - 231 c¢. : wm, cxemsl, T1abm., rpadp. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues/1/1514278/344
7.pdf&view=true (mara obpamienus: 14.05.20221). - MakpooObekT. - Tekcr : anmekTpoHHbIH. - ISBN
978-5-9967-0940-3. - IMeeTcs ne4aTHBINA aHAJIOT.

3. llIumos, O. B. TexHu4eckue cpeacTBa aBTOMATH3AIMKA U ypasicHus : y4ue0. mocoodue / O.B.
[umoB. — Mocksa : UHOPA-M, 2019. — 396 c. + Jlon. matepuansl [ DIeKTpOHHBIN pecypc; Pexxum
noctymna: http://new.znanium.com]. — (Cpemnee mnpodeccronanbHoe oOpasoBanue). - ISBN
978-5-16-107740-5. - Tekcr : sanekrponnsid. - URL: https://znanium.com/catalog/product/1021825 (nata
obpanienus: 18.10.2020). — Pesxxum ocTyma: 1mo moiucKe.

0) /lomostHMTEIbHAS JIUTEPATYypA:

4. bekkep, B. ®. Texnuyeckue cpeiacTtBa aBTomMaTusanuu. HHTepdelicHble yCTpoWcTBa W
MHUKpPOIpOIleCCOpHBIE cpeacTBa: Yuebnoe nmocooue/bekkep B. d., 2-e uzn. - Mocksa : PUOP, U1 PUOP,
2015. - 140 «c. ISBN 978-5-369-01198-0. - Tekcr : omekrponHbii. -  URL:
https://znanium.com/catalog/product/404654 (mata o6pamenuns: 18.10.2022). — Pexum poctyma: 1o
MOATHCKE.

B) Meroauyeckue yKasaHus:

5. Psabunkos, M. 0. IlporpaMMupoBaHue CHCTEMBbl JUCHETYEPCKOrO YIpaBlieHUs . ydeOHOe
nocobue / M. 0. Psaounkos, E. C. Psouukosa ; MI'TY. - Marauroropck : MI'TVY, 2016. - 1 31ekTpoH.
OIT. TIACK (CD-ROM). - 3ari. c THTYII. DKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2734.pdf&show=dcatalogues/1/1132625/273
4.pdf&view=true (mara oopamenus: 14.05.2022). - MakpooObekT. - TekcT : 3neKTpoHHbI. - CBeeHus
noctymHbl Takke Ha CD-ROM.

6. Auapees, C. M. Pa3zpabotka ynpasistommux nporpamm B TIA PORTAL : mpaktukym / C. M.
Annpees ; MI'TY. - Marautoropck : MI'TVY, 2018. - 1 sanektpon. ont. auck (CD-ROM). - 3aru. ¢ tutyi.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3516.pdf&show=dcatalogues/1/1514332/351
6.pdf&view=true (mara obpamenus: 14.05.2022). - MakpooObeKT. - TEKCT : 37eKTpOHHBIH. - CBeICHUS
noctymHbl Takke Ha CD-ROM.

7. Annpees, C. M. IIporpammupoBanue MHKpornpoleccopHbix koHTpoiuiepoB SIMATIK S7
300/400. JlabopatopHblii mpakTukyM . ydebHOoe mocobue / C. M. Anapees, M. 10. Ps6uukos, T. T
CyxonocoBa ; MI'TY. - Maruauroropck : MI'TY, 2016. - 1 3J'IeKTp0H ont. quck (CD-ROM). - 3aru. ¢
THUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2664. pdf&show dcatalogues/1/1131351/266
4.pdf&view=true (mata oopamenus: 14.05.2020). - MakpooOBeKT. - TEKCT : 37MeKTPpOHHBIH. - CBeACHHS
noctynHsl Takke Ha CD-ROM.
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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%20
https://magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues/1/1514278/3447.pdf&view=true%20
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%20
https://magtu.informsystema.ru/uploader/fileUpload?name=3516.pdf&show=dcatalogues/1/1514332/3516.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=2664.pdf&show=dcatalogues/1/1131351/2664.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=2664.pdf&show=dcatalogues/1/1131351/2664.pdf&view=true%20

r) [Iporpammuoe oGecneuenue u UHTEepHET-pecypcehbI:

IIporpammHoe obOecniedeHue

HaumenoBanue .
0o Ne norosopa CpoK JIeHCTBUS JTUIICH3UU

CoDeSys CBOOOJTHO 0eCCpOYHO

MS Office 2003 |, 135 1 17.09.2007 GeccpodHo
Professional

Bbpaysep Mozilla |cBoGomHO

Firefox pacnpoctpansgemoe [1O Oeccpotno

7Zip cBOOOJTHO 0eccpoyHO

IIpodeccnonanbubie 0a3bl JaHHBIX U HHGOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HazBanue xypca

CchUIKa

ApxuB HayyHbIX >XypHaloB «HaunoHanbHbII
3JIEKTPOHHO-UH(POPMALMOHHBIA  KOHLIOPLIUYM»
(HIT HOUKOH)

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

MexayHapoaHas 6a3a CpaBOYHBIX M3JaHUH 110
BCeM OoTpaciiiM 3HaHui SpringerReference

http://www.springer.com/references

MexnayHaponHas KOJUTEKIHS HAYYHBIX
IIPOTOKOJIOB I10 PAa3JIMYHBbIM OTPACJISIM 3HAHWUM

http://www.springerprotocols.com/

Me;xL[yHapolea;I 6a3a ITIOJTHOTCKCTOBBIX
KypHAIOB Springer Journals

http://link.springer.com/

MexnayHaponHas pedeparuBHast u
IIOJHOTEKCTOBAas _clipaBOYHas _0a3za  JIaHHbIX

http://scopus.com

OnexkTpoHHbIe pecypcebl oubnuorexku MI'TY um.
.. HocoBa

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

Poccuiickas  T'ocynapcsennas  onbnmotexa. https://www.rsl.ru/ru/4readers/catalogues/
Karasioru

denepanbHOE TOCYAAPCTBEHHOE OFOJKETHOE

yupexJaeHue «DenepanbHbIi urcrutyt|URL: http://www1.fips.ru/

MPOMBIILIEHHON COOCTBEHHOCTHY

OnekTpoHHass 0a3a MEPUOJUYECKUX WU3IaHUM
East View Information Services, OO0 «MBUC»

https://dlib.eastview.com/

Wudopmannonnas cuctema - ExnHoe OKHO
J0cTyna K MHQOPMAaIMOHHBIM pecypcaM

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

ITouckoBas cucrema Akagemust Google (Google
Scholar)

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

Hammonansaas
nH(OPMAIMOHHO-aHAIUTUYECKasT CUCTeMa
Poccuiickuii  MHIEKC HAYYHOI'O ITUTHPOBAHMUS

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

9 MaTepHaJIbHO-TEXHHYECKOE o0ecrneyeHne TUCIMILITHHBI (MOLYJIs1)

MaTepI/IaJ'[BHO-TGXHI/I‘IGCKOC obecrieucHue JUCIMITIIIMHBI BKJIIFOYACT:
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Y4eOHble ayTMTOPUU TSl IPOBEICHUS 3aHSATHI JEKIIMOHHOTO Tuma (MyIbTUMEINITHBIE
Cpe/IcTBa XpaHEHMsI, IepeIaun U IpeacTaBienus napopmanun) (aya. 437)

VYueOHast ayquTOpUs Uil MPOBEACHUS NPAKTUYECKUX 3aHATUI: KOMIBIOTEPHBINA Ki1acc
(TlepconanbHble KOMIBIOTEPHI ¢ maketoM MS Office, BeixogomM B MHTEpHET U ¢ IOCTYIIOM B
AJIEKTPOHHYI0 HH(POPMAIMOHHO-00Pa30BaTENIbHYIO Cpely YHUBepcHuTeTa) (ay1. 448)

[Tomemenuss s caMmocToATeNbHOW  paboTel  oOyuwatomuxcs  (Ilepconanbhbie
kommbioTepsl ¢ makerom MS Office, Bbixogom B MHTEpHET M C JOCTYIIOM B 3JIEKTPOHHYIO
nH(GOPMAIIMOHHO-00pa30BaTeIbHYIO Cpey YHUBepcuTeTa) (ay 1. 448)

VYueOHble ayAUTOPUH AJI TPYIIOBBIX W WHIUBUAYAIbHBIX KOHCYJBTAIMM, TEKYIEro
KOHTPOJISI U TIPOMEKYTOUHBIX KOHCYJbTauui (Jlocka, MyaIbTUMETUHHBIN TPOEKTOP, 3KpaH) (ay/I.
448)

[Tomemenue s  XpaHeHHs M HPOPHIAKTHYECKOTO OOCIYKMBaHHUS — y4eOHOTro
obopynoBanus (CTeiiaku Uit XpaHEeHHs y4eOHO-METOAMYCCKHI JOKyMeHTarun) (ay. 445)

YueOHast ayIUTOpHs Ui IPOBEACHUS MPAKTHUECKUX 3aHATUI U 1a00paToOpHBIX padoT:
7abopaTopusi aBTOMATU3AI[MH TEXHOJIOTHYECKUX MPOILECCOB M MPOM3BOACTB ( J1abopaTopHbIit
creHn  «IIpombinuienHsle  patuuku  Temmeparypel», [IJIT-CK +  kommbroTep cC
npenycranoBieHHbIM [1O oT usroroBurens; gadbopatopHblii cren «lIpoMblIeHHbIE TaTYUKU
nasnenus», I[IJJJI-CK + xomnbiorep ¢ mnpexycraHoBieHHbIM [IO oT u3roroBurens;
nporpaMMupyembiii  jgormdeckuii  kontpostep IIJIK-Siemens S7-300 + HoOyTtOyk ¢
npenycraHoBiaeHHbIM [1O oT m3roroButens; yabopaTopHbld cTeHJ «OCHOBBI aBTOMAaTUKWY,
OA-MP; nporpaMMHUpyeMbIii JIOTHYECKUI KOHTPOJLUIEP C pacrpeaeiicHHoM nepudepueit Simatic
S7-400) (ayx. 450)
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MNPUJIOKEHHE 1

Y4eOHO-MeTOAMYECKOE 00ecTedyeHHe CAMOCTOATEILHON PadoThl 00yYaAOIIUXCS

Mo aucnuinHe « AnmapaTHOE U MPOrpaMMHOE 00eCTIeYeHUE OTKPBITHIX HHTEIPUPOBAHHBIX
CHCTEM» MPEIyCMOTPEHA ayAUTOPHASL M BHEAYAUTOPHAS CaMOCTOSsITEIbHAs paboTa 00yJaromuXcs.

AyauTopHasi caMOCTOsITeNIbHAsE PaboTa CTYACHTOB MPEIOJIaracT BhIMOJHEHUE U 3AIUTY
nmabopaTopHBIX PaboT, pelieHrne NHAUBH Ty ITbHBIX 33]1a4.

Ilepeuennb
J1a00paTOPHBIX padoT

BOHpOCLI K 3alluTEe

1. CtpykTypa npoekra
Tia Portal

1. Kakue ypoBHU BKJIIOUAET B ce0s COBpEMEHHAsi HHTETPUPOBAHHAS CUCTEMA
yIpaBieHHUs Ipoueccom?

2. Kakue 31eMeHTHI COAEPKUT YPOBEHD YIIPABICHUS ?

3. Kakue yHKIIMM BBIMOTHSAET YPOBEHD YIIPaBICHUS ?

4. C moMOIIbI0 KaKUX CPEJICTB MPOUCXOAUT MHPOPMALMOHHOE 00BEIMHEHNE
3JIEMEHTOB YPOBHS yIIPaBJICHUS?

5. VI3 KakuX OCHOBHBIX 2JIEMEHTOB COCTOUT TUIIOBOM KOHTYP pEryJIMpOBaHUs?
6. Kakue pyHkunu BeIMOIHSET 1M0eBOi ypoBeHb ACY?

7. Kakne 0CHOBHBIE THIIBI MOAYJIEH UCIIOJIB3YIOTCSI B COCTaBE
IpOrpaMMHUpPyeMOro KoOHTposuiepa?

8. Ilepeuncinte PyHKINN CUTHATIBHBIX MOJTYJICH

9. Kakue Turibl CUTHaJIbHBIX MOAYJIeH BXoaaT B ceMeiicTBo SIMATIC?

10. Kak npoucxoauT KOJUpOBaHUE XapaKTEPUCTUK CUTHAJIBHOTO MOAYJISl B €T0
o0o3HayeHun?

11. Kakoe Ha3HaueHne QYHKIIMOHAIBHBIX MOJTYJICH?

2. I'paduyeckue
CpencTBa
SCADA-cuctemsl
WINCC

1. Knaccudunupyiite tumnst ToaroB WinCC.

2. Packpoiite moHaTHe TUHAMU3AIUN

3. CnocoOsl pa3zieneHus 3KpaHa CUCTEMbI BU3Yyalu3alliu.
4. Kakue croco0bl AMHaAMHU3alMU IPU HEOOXOAMMOCTH U300pa3UTh MOCTETIEHHOS
JBIDKEHUE 00beKTa Bbl MoXxeTe npeasioKuTh?

5. Kakue crioco6s! HaBuranuu B npuiioxxennn WinCC Bei 3Haere?

6. KakoBo Ha3zHayeHne Mactepa qruHaMuku - Dynamic Wizard?

7. KakoBa 1ociie1oBaTeIpHOCTh OCHOBHBIX IIar0OB IIPHU CO3/IaHUH ITPOEKTA B
WinCC?

8. TpeboBanus k okHaMm HMI, nHpOpMaTUBHOCTH 110 YPOBHSIM arperaTa.

9. Kaxoii cnoco6 nqunamu3zanuu B WinCC tpeOyeT npu BBIITOTHEHUH MUHUMYM
pecypcoB npoueccopa?

3. Opranu3zauus
B3aNMOJECHCTBUSI
YPOBHEM
WHTETPUPOBAHHON
cucteMbl B Tia Portal

1. YkaxuTe 0COOGHHOCTHU aipecalliyl aHaJIOTOBBIX U JUCKPETHBIX BXOJIHBIX
BEIXOMHBIX curHanos I1JIK.

2. [locnenoBarenbHOCTH CO3AaHUs KOH(MUTYparuu anmnapatHbix cpencts [TJIK
C yajneHHo# nepudepuei.

3. Ilepeuncinure ocHoBHBIe Moaynu [IJIK u ykakute UX Ha3HAYEHUE.

4. ®opMupoBaHue
JIOTUYECKOU
IIPOrpaMMBbl

ympasienus B TIA
PORTAL

1. Kakoii s3Ik MPOrpaMMUPOBAaHUS MOXKET Hcnob3oBatbes B WinCC npu
CO3aHUU CUCTEMBI MEHIO?

2. JlaTe cpaBHUTENBHBIN aHaN3 Ucnosib3yeMbix B WinCC cpen
nporpammupoBanus Ha C u VBS.

3. st wero npeanaznadena cuctema WinCC ODK?

4. Haznauenue ri1o0aibHbIX CKPUIITOB, YCIOBHUS MX BBITOJHEHUS

5. N3yuenne komaH
SI3BIKOB
IPOrpaMMHUPOBAHUS
CFC u GRAPH

1. Haznauenwue 6mokoB R_TRIG, F_TRIG?

2. MO’KHO JI1 HaCTpauBaTh YHUCIIO BXOJ0B OJI0KOB TucKpeTHOM toruku Ha CFC?
3. Ilepeuncinure Tunel curianos B CFC.

4. Kakue 6510kH peanu3yoT GyHKIMU KaTyuiek ¢ namsarbio Ha CFC?

5. ®yHKIMH peIaKTOpa 04E€PETHOCTH BbI30Ba OJIOKOB

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

13



Ilepeuennb
J1a00paTOPHBIX padoT

Bonpocsl k 3amure

7. CnocoObl MoHUTOpHHTA TTporiecca B cpeae CFC

8. Haznauenue 6:10k0B nepexmoderuss SEL u MUX

9. Kak peanu3oBaTh onepaiii HHTErpUpOBaHUs U TU(GEepeHIIMPOBAHUS B
cpene CFC?

10. Iepeuncaure 610KH, HeOOX0AUMBIE s peanu3anuu [1M-3akoHa
yIpaBIeHUS.

11. Kak y4uThIBa€TCs TUTI IaHHBIX ITPHU BEIOOpE KATaJIO0KHBIX OJIOKOB ISt
00pabOTKH YHCIIOBBIX OTeparuii?

12. Ilepeuncaute OCHOBHBIE CTPYKTYPbI IPOrpaMM I1OCIIE0BATEILHOTO
yIpaBlIeHUs

13. Bunsl u HazHayenue 610kupoBok Interlock u Supervision

14. ®yHKUMU MEHIO YIIPABJICHUS! CEKBEHCOPOM

15. Ilepeuncaute UHCTPYKIIMM 3TAIOB U Pa3esioB IEPMAaHEHTHOIO KOJa
16. C kKakuM# COOBITHSIMU MOKHO KOMOWHHUPOBATh HHCTPYKITUHU ITAMOB?

6. ITocTpoenue
nHTEp(DEHCcoB B

SCADA Trace Mode

1. ITpuanun padotsl Mmonutopa. Kanan TRACE MODE 6
2. Kimaccudukanus komnoneatoB TRACE MODE

3. Apx#UBHpOBaHNE KaHAJIOB y3JIa

4. ApXvBHpOBaHHE KaHAJIOB MPOEKTA

5. OTuer TpeBoOr U reHepanus CooOeHU I

6. Kitaccudukanus ciioes

7. Knaccudukarus y3JioB

7. Cxpuntel WinCC

1. Kakoii s3Ik MPOrpaMMUPOBAHUS MOXKET HcToNib3oBaThes B WinCC npu
CO3JaHHUU CUCTEMBI MEHIO?

2. latb cpaBHUTENbHBIN aHanu3 ucnoibzyembix B WinCC cpen
nporpammupoBanus Ha C u VBS.

3. Jlst wero npeanaznadena cuctema WinCC ODK?

4. Haznauenue riio0aJIbHBIX CKPUIITOB, YCJIOBUSI UX BBIMIOJTHEHUS

8. Cxpuntel VBS

1. Kak 3anyctuts mactep ckpuntoB VBS WINCC?

2. Kakas ctpykrtypa ckpunra?

3. Be13zoB nponenyp u ¢pyakuuii B VBS

4. Kakue BO3MOXKHOCTH OTJIaJ K1 CKpUNToB wince cymecTBytoT B TIA PORTAL
?

5. Coznanue nepemMeHHbIX 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 nenaeT oCHOBHOM yrop Ha paboTy Ha ypOBHE
SCADA ¢ nuckpeTHbIMU TPEBOTaMH?

4. Yto 0003HaYAET TEPMUH «KBUTHPOBAHHEN?

5. Ha3zHayeHue cuctembl COOOIIEHUN U TPEBOT

10. ®opmupoBanue
otueToB B WinCC

1. Kakue Bunbl 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. CpenctBa CeTeBOM MOAIEPIKKH

Trace Mode 3. AnmapartHasi peanu3anus CBsI3U C yCTPOUCTBAMH BBO/Ia-BBIBOJA
4. Ucnonp3oBanue TexHonoruu Active X
12. 1. Ilepeuncnure ocHoBHBIE oTanuus B pyHKiusx WinCC mis PC u
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Ilepeyennb Bonpocsl k 3amure
J1a00paTOPHBIX padoT

[IporpammupoBanust | rpaguuecKux NaHesew.
rpaduueckux naneneit | 2. Kakumu unrepdeiicamu 0ObIYHO OCHAIICHBI COBPEMEHHBIE TpaduiyecKue
nasenu?

4. Kak ocymiecTBIIsIeTCsl HaCTpoHKa mapaMeTpoB rpaduuecKux rmaHesnei
Pa3IUYHbIX IPOU3BOJUTENIEH?

HpI/IMepLI BapuaHTOB 3aJaHUH HA CaMOCTOATECJIBHYIO paﬁoTy

3aganue Nel: «Paspaborka HMI s ynpasiieHust IMHUeHl KOHBeliepay

Pa3paborate rpaduueckuil uHTEepdeiic aBTOMAaTU3MPOBAHHOIO paboOYero Mecra oneparopa
yOpaBlieHUsT JUHHEH KoHBeiepa. Paspaborate Monmens paboTel KoHBedepa. CTpyKTypHas cxema
YIIaKOBOYHOM JIMHUM U300pakeHa Ha puc.43.

PaboTa ynakoBo4HO JTMHUN KOHBEWEpA.

1. Bes pabota koHBeliepa HAUMHAETCS TOJIBKO Iociie HakaTusi Ha KHomKy «llyck». Ilpu Haxatuu Ha
KHOIIKY «CTOI» BCce MEXaHU3Mbl KOHBEWepa OCTaHABJINBAIOTCSL.

2. Ilpu poctmxeHun wusgenus pAaruyuka wusgenus «JM» neHta koHBeilepa ocTaHaBIMBAaEeTCS.
Bxirouaercs crajikuBaresb, KOTOPBIA IPOU3BOAMT 3arpy3Ky U3EIIHs B Tapy U ITOCJIE STOTO BO3BPAILAECTCS
Ha3aj. X0/l CTaJIKUBATENsI OTPAaHUYEH KOHIIEBBIMU BBIKIIIOUATENsIMU: «cTon Bnepen — CB» u «crom Hazaq —
CH».

3. ITocie BO3BpallCHUs CTAJIKUBATCIIAA B HCXOAHOC COCTOAHHUEC pa60Ta KOHBeﬁepa IpoaO0JIKACTCA.

(::> KH. «Myck» MynbT

onepatopa
Q KH. «CTon»

YnakoBo4Has
Tapa

KoHBewep

S s
Fratatety’ S5
oielele osecy’
LA L
RS S5y
s .y
e, <]
eteletele!
eledele!
eielele
piatetetete!
pyatetesetet
(e
> CrankuBaTtenb L
— «Bnepea»
7 «Hazag»
MNpuBoa
KOHBenepa
«M»
Mpueoa
cTankuearensi

Puc.1. CtpykTypHas cxemMa ynmakoOBOYHOW JJMHUM KOHBeWepa

3aganue Ne2: Paspaboratp 4Yesl0BeKO-MAIIMHHBIA HHTepdelic ¢ IMHAMHYECKHMH
3J1eMeHTAMM [JIs1 ynpaBJjieHus Jugrom.
Hcnonp3ysa s3blk mporpamMupoBanus VBS paszpa®orare TUHAMHUYECKHH UYeIOBEKOMAIIMHHBIN
uHTepdeiic ynpapneHus 1udrom.
1. BebI30B nudTa Ha STAK.
2. OTKpBITHE U 3aKPBITHE JBEPEi.
3. Ilepemerenue nudTa Ha 3aJaHHBIN STAXK.
4. BxiroueHue U BBIKIIIOUEHHE CBETa B KaOMHE, MOACBETKY KHOIOK BbI30BA U 33aJJaHUE dTaxa.
5. Peanuzanuio He0OXOAMMBIX M1ay3 MPH BBHIIOIHEHUH JICHCTBUH.
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CamocrodaTenbHy0 paboTy 1Mo pa3paboTKe MporpaMMbl yNpaBieHUs JU(TOM pa3feiuTh Ha TpU
9Tamna, 3a KaKAbIH U3 KOTOPBIX CTY/IEHT OTYUTHIBACTCS HHANBUIYAIBHO.

Jrtan 1. Ynpasienue ABIKEHHEM KaOHHBI TU(TA IIPH BBI30BE U IPU MEPEMELICHUN Ha 3a1aHHBIN
ITaX.

Jrtan 2. YrpaBieHHE JBEPSIMHU U OCBEIIeHHEeM KaOWHBI U MOJCBETKA KHOMOK IPH BBHIIOJHEHUH
KOMaH/1 IepeMeIIeHHs KaOUHBI.

Jran 3. O6ecneyeHrne HEOOXOAUMBIX Tay3 MPU YIPABICHUU JIBEPbMU KaOWHBI, €€ OCBELICHUEM,
MIOJICBETKOM KHOIIOK U ITO/1aueii KOMaH .

3aganue 3.

Hcnonp3ys B KauecTBe OOBEKTa MOJAETh POOOTAa-MaHUIYJSATOPAa IO COPTHPOBKE H3JIENIHUH,
YIPaBIIIEMOTr0 MUKPOIPOIIECCOPHBIM KOHTPOJUIEPOM, CO3JaTh CUCTeMYy BU3yaniusauuu. [logkirouenue k
YIpaBJISIONIEH porpamMme it MOAETH (pa3pabaThIBaeTCs MPH BHIMOJIHEHUN CaMOCTOATENBHON PaboThI
«YrnpaBjeHue pod00TOM MAHUILYJIATOPOM») MOXKET OBITh BBIMOJIHEHO uepe3 cumysstop PLCSIM, nmu6o
Hanpsimyto yepe3 DDE. Hazpanust napamerpos (DDE Item) nns cunTsiBaHMs 1aHHBIX COOTBETCTBYIOT
CTOJIOIY aapec TabIuIIbI 2.

Ha puc. npencrasiieH npuMep opraHu3aliy BU3yaau3aluu.

STOP RUN

Q0

eL° o

Puc. [Ipumep MHEMOCXEMBI BU3yalIn3aluu paboThl poOOTa-MaHUITYIATOpA

3ananue Ne3: PazpaGoTka cucreMbl BU3yaiu3aluu KOHBeliepa

Onucanue napaMeTrpoB MoJe/IH KOHBeiiepa

ITporpammMHuas Moziens KoHBelepa npezcTaiser coboir DDE cepBep n oGecriednBaeT CUMYIISLIUIO
Ipolecca yIpasiIeHHUs: KOHTPOJUIEpOM 00beKTOM-KOHBelepoM. Heo6xonnmo o0ecrieunTs afieKBaTHOE
npencrasiaeHne B SCADA TekyIero coctossHusl KOHBelepa MmyTeM aHajln3a HUHPOPMALMOHHOT0 0OMeHa
MeX1y 00BEKTOM U MUKPOIIPOLIECCOPHBIM KOHTPOJUIEPOM U 00ECHEeUNTh Nepelady CUTHAJIOB 3a/1aHHOTO
YPOBHSI 3aIIOJIHEHHsI EMKOCTEH M PYYHOTo ynpasieHus u3 Intouch B mozaens.

Jlyis opraHu3anuy CBsi3u HEOOXOJMMO HACTPOUTh TOUKY JJOCTYyTa CO CIEAYIOIUMU apaMeTpaMu —
ums cepBepa (Server Name) Server, ums rpymnnsl napametpoB (Topic Name) Taxoke 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 - Crioco6eH BbIOMPATH CNIOCOOBI M CPEACTBA KOHTPOJISI U PeryJIMpOBaHMs VISl peajiu3alMi CUCTeMbl aBTOMATH3HPOBAHHOIO U
aBTOMATHUY€CKOI0 YNPABJIEHHS TEXHOJOTHYECKHUM MPOLECCOM TEPMUYECKOH U XUMUKO-TePMUYecKOil 00padoTKH, a TAKKe OCYLIECTBJATH eé

peain3ainuo

IIK-2.1 Ornpeaenser crnocoObl KOHTPOJIS U
yIpaBIIeHUS TapaMeTpaMu
TEXHOJIOTUYECKOTO Mpolecca

IlepeueHsb TeopeTHYECKUX BONPOCOB

1.

Haznauenue u opranusanus aucrerdepckoro yuera. [IpuHnun opranuszanun
SCADA — cucremsl.

ArnmapaTHO — IPOrpaMMHBIE KOMILJIEKCHI YPOBHS JUCIETYEPU3ALMH ITpoLiecca
ynpasieHus. CTpyKTypa annapaTHbIX CPEICTB, HCIIOJIb3yEMOE IIPOrPaMMHOE
o0ecrieucHue.

ITonsiTvie M Ha3HAYEHME CEPBEPOB NEPEJAUYX JaHHBIX B allllapaTHO — IPOTrPAMMHBIX
komiuiekcax. Ctpykrypa u ¢pynkuuu DDE-cepsepa.

Opranuzanys cBg3M ¢ KOHTPOJIEPOM 10 KOMMYHHUKAIIMOHHOMY KaHAIy CBSI3H.
ITopsinok HACTPOMKH KaHaa.

[Tonstue u HazHaueHne SCADA cucremsl. [IpyHInn opranu3anuu 1 pa3padoTku
M10JIb30BATEILCKOT0 HHTEpPeEiica.

IIpakTH4yeckne BONPOCHI M 3aJaHUA

NGO~ WNE

[TosicHuTe MpUHLMI pabOThl KOHTPOJIJIEPOB BHELUIHUX YCTPOUCTB.

N3noxute GyHKIIUHA SJIEMEHTOB MUKPOIIPOIIECCOPHOM CHUCTEMBI.

W3noxure Ha3HauUeHUsI HHTEp(ECOB U MPOTOKOJIOB UHTEPPEHCHOM CBA3H.

Nznoxute mopsamok co3nanus mpoekra B Tia Portal.

N3noxute nopsiiok paboTsl Mogyei cBsizu YBK ¢ 00bexkToM ynpaBieHusl.

[TosicauTe opsiiok pa3paboTku nHTEpdeiica oneparopa B Trace Mode/
Kakue s13p1ka nporpammupoBanus nojepxxkusaet Tia Portal?

ITosicHUTE OCHOBHBIE JIOTHYECKHE OIEPAIUU S3BIKOB TEXHOJIOTMYECKOTO

nporpamMmmupoBanus. [IpuBennre npuMepsl.




CTpyKTypHBIi

AJIEMEHT [Tnanupyemble pe3ynbTaThl 00yYeHUS OneHouHble CpeacTBa
KOMIETEHIINH
9. Kak chopmuposars mpoext HMI B Tia Portal?
10. Mosicaure npuHIMIEl qrHaMu3aul B WinCC
11. Kak 3amyctuth Mactep ckpuntoB VBS WINCC?
12. Kakoii s13bIK TpOrpaMMUPOBaHUS MOXKET Hctosib30BaThest B WinCC mipu co3aHuu
CHUCTEMBI MEHIO?
[K-2.2 Ocy1iecTBsIET BEIOOP TEXHUYECKHUX U IlepeyeHb TeopeTHYECKUX BONPOCOB

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

1. Kakue 610ku peanu3yroT GyHKIUHU KaTymiek ¢ namareio Ha CFC?

2. Kak oprann3oBath KOHTPOJIb HEPUOAUYHOCTH UCIIOIHEHUA mporpamMbl Ha CFC?

3. [lepeuncnure tumnsl curiaioB B CFC

4. Kakue anropuTMsl yrpaBlieHHs BXOJAT B cocTaB oubnuotek Step 77?

5. Uznoxute nopsaok koHpurypupoBanus uHctpymeHtapuss WinCC 11 BbIBOAA JaHHBIX
Ha 9KpaHbl C UCIOJIb30BAHNUEM IPahUKOB

6. Kakue nncrpymentst WinCC npenHa3HaueHbl 1J11 OpraHu3aIuy paboTel orepaTopa ¢
CHCTEMOM cOOOLIeHUH U TpeBor?

7. Ilepeuncinure cnocoObl AMHAMU3AMK N300paxeHust Ha MHeMocxemax WinCC

8. Kakue BO3MOXXKHOCTH OTJIaKU CKpUNTOB wince cymiectByioT B TIA PORTAL ?

9. Yo takoe «coenuuenue» B Trace Mode ?

10. Ha3naueHnue rio0anbHbIX CKPUIITOB, YCIOBUS X BBITOJHEHUS

11. Knaccuguxkarus komnonentoB TRACE MODE

IIpakTH4yeckne BONPOCHI M 32 JAHUA

1. Iosicaure npuHmn padotel MonuTopa kanaaa TRACE MODE

2. Kax 3anmyctuth Mactep ckpuntoB VBS WINCC?

3. Ilepeuncnure ciocoO6sl HHPOPMUPOBAHUS OIlepaTopa o TpeBore, foctynHbie B WinCC
4. TlosicHuTe NPUHIMI CO3aHusl nepeMeHHbIX B VBS
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CTpyKTypHBIi

DJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHble CpeacTBa
KOMIETEHIINH
5. [MosicanTe mpuHIMI 00BEKTHOM MOoaenn VBS
6. Ilepeunciute ocHoBHBIEe oTHuus B pyHKIusax WinCC ans PC u rpaduyeckux nanenei
7. B uem oTyimuune Status tag u Message tag npu HacTpoliku TpeBord B WinCC?
8. [aiite cpaBHUTEIBHBIHN aHaNN3 Hcnonb3yeMbiXx B WinCC cpen nporpammupoBanus Ha C 1
VBS.
[1K-2.3 BeimonnseT pa3zpaboTky oOmiei cxembl IlepeyeHb TeOpeTHYECKHX BONIPOCOB

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

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

2. AnnapaTHO — IpOrpaMMHbIE KOMILIEKCh YPOBHS YIIPaBJICHUS TEXHOJIOTHYECKUM

IIPOLIECCOM. OCHOBHBIE (DYHKIIMM U €T0 CTPYKTYpa.

3aayy ONEpaTUBHOIO YIIPaBJIEHUs, KpaTKasl XapaKTepUCTUKA KaK10M 3a1a4H.

KanennapHoe miaHupoBaHue, anmnapaTHo — IPOrpaMMHOE oOecrieueHue 3a1auu.

5. 3agauu JIOTMCTUKH, alllapaTHO — IPOrpaMMHBIE KOMIUIEKChl aBTOMATHU3aLUH
CKJIaJI0B.

6. AmnmapaTHO— IPOrpaMMHBIE KOMIUIEKCHI yUeTa COCTOSIHHS 000y TOBaHHUS,
IUTAHUPOBAHME 3arpy3Ku 000pyAOBaHU JUIsl TUCKPETHBIX MporeccoB B MES
CUCTEMAX.

H~ow

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

7. Ha ©0a3e cencopuoii manenu omepatopa OMRON NT21 peanusyiite
IIPEJICTaBICHHYIO aHUMAIIUIO 110 HAXKaTHIO Ha KHONIKY ““Start™:

o O @

8. B SCADA WinCC peanu3oBaTh AaHHUMALUIO TNEPEKIIOUEHHs] COCTOSIHUN JIBYX
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CTpyKTypHBIi
DJIEMEHT
KOMIETEHIINH

[Tnanupyembie pe3yabTaThl 00ydeHUs

OneHouHBIE CpesicTBa

KJI1aIlaHOB:

OMIOFF - on ‘

9. B cpene WinCC cozpaiite B kiacce TpeBor Error

HOBBIA THII TPEBOI' C UMCHEM 110

CBOEMYy ycMOTpeHuio. HacTpoiiTe 1BETOBYIO TamMmy i COOOIICHHI CO3/IaHHOTO

HOBOTI'O TUIIa TPCBOT.

10. B cpene WinCC co3naiiTe moabp30BaTeIbCKkuil apxuB «Operators» U 3aroTHUTE ero

JaHHBIMHU COTTIaCHO 3aJJaHHIO:

B User Archive Editor -

Project  Edit  View Runtime Data Help

[0 opyearBorn

2 K?
] Dﬂ Archives Mane Alias | Type | Length
[ Gperators Ol opcity String 10
] Opwiorks OE Ophame String 10
00 wiews [0 opkumber Mumber (integer)

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) Ilopsnok nmpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIIUN, MIOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMWSL:

[TpomexyTouHas aTTecTalus 1o IUCHUIUIMHE «ANapaTHOE U MporpaMMHoe oOecrieueHne
OTKPBITHIX HHTETPUPOBAHHBIX CUCTEMY» BKIIIOUAET TEOPETUUECKHUE BOMPOCHI, TO3BOJISIOIINE
OLICHUTH YPOBEHb YCBOEHUS O0YUYAIOLIUMUCS 3HAHUH, U IPAKTHUUECKUE 3aJaHUs, BHISBIISIONINE
CTerneHb CPOPMUPOBAHHOCTH YMEHUH U BIIAICHUI, TPOBOIUTCS B (hOpME IK3aMEHa.

DK3aMeH M0 JaHHOW AUCUHUIUIMHE MPOBOJUTCS B YCTHOU (hopMe MO 3K3aMeHAI[MOHHBIM
Omieram, Kax/Ibli U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUYECKUX BOMPOCA U OJTHO MPAKTUUYECKOE
3aJlaHue.

Iloxa3zarenu u KPUTCPHUHA OLICHUBAHUSA IK3aMeEHaA:

— Ha OLIEHKY «OTJIMYHO» (5 6ajuioB) — 00y4daroLuiics JeMOHCTPUPYET BBICOKUI YPOBEHb
c(OpPMHPOBAHHOCTH KOMITETCHIIUN, BCECTOPOHHEE, CUCTEMAaTHUECKOE U TITyOOKOe 3HaHNE
y4eOHOro Marepuaia, CBOOOJHO BBIITOJIHAET IPAKTUYECKHE 3aJaHUs, CBOOOHO ONEpUpyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIHSIX MIOBBIIICHHOHN CI0KHOCTH.

— Ha OLIEHKY «X0pomIo» (4 6auia) — 00yJaromuiicss IeMOHCTPUPYET CPEIHUI ypPOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIIUI: OCHOBHBIE 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOITyCKAIOTCS
HE3HAYUTENIbHbIE OIIMOKU, HETOYHOCTH, 3aTPyIHEHUS IIPU AaHATUTUYECKUX Ollepalusix, HepeHoce
3HaHUH U yMEHUH Ha HOBbIC, HECTAH/IAPTHBIC CUTYAIHH.

— Ha OLIEHKY «Y/10BJIETBOPUTEILHO» (3 Oanna) — o0ydarouiicss IeMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMITETECHIIMIA: B X0/1€ KOHTPOJIBHBIX MEPOTIPUATHI
JIOITyCKArOTCs OLIMOKH, IPOSIBIIIETCS] OTCYTCTBUE OT/ENIbHBIX 3HAHUHN, YMEHUH, HABBIKOB,
00yYaromuHCs HCTIBITHIBACT 3HAYNTEIILHBIC 3aTPyIHEHHS IIPH OTIEPUPOBAHUN 3HAHUSIMU U
YMEHUSIMU [IPH UX NIEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OLIEHKY «HeY/10BJIETBOPUTEJIbHO» (2 Oaiia) — 00ydaroluiicss 1eMOHCTPUPYET 3HAHUS
He Oosee 20% TeopeTH4ecKoro MaTepuana, 10IyCKaeT CyleCTBEHHbIE OLIMOKH, HE MOKET
MOKa3aTh WHTEJUIEKTyalIbHbIE HABBIKM PEIICHUS TPOCTHIX 3a/1a4.

— Ha OLIEHKY «HeyI0BJIeTBOPUTEJIbHO» (1 6arut) — oOyuaromuiicss He MOXKET MoKa3aTh
3HAHUS Ha YPOBHE BOCIIPOU3BECHHS U O0BSICHEHHS HH(POPMAIINH, HE MOXKET MTOKa3aTh
UHTEJUIEKTyaJIbHbIE HABBIKU PEIIEHUS MPOCTHIX 3a1au.
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