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PABOYASA ITPOI'PAMMA JUCHUIIJIMHBI (MOJYJIS)

HHTEI'PUPOBAHHBIE CUCTEMbBI IIPOEKTHPOBAHHA U
YIIPABJIEHUA

HanpasrneHue moAroToBKY (CHEIHATBHOCTS )
27.03.04 YupaBieHue B TEXHHUECKHX CHCTEMAX

HampasnenHocTs (Ipo(uIiIb/cCreuain3ars) IporpaMMbl
CucTeMBl 1 CpeACTBa aBTOMATH3AIIMH TEXHOJIOTHIECKHX IIPOLIECCOB

VYpoBeHb BRICHIETO 00pa3oBaHus - GakaiaBpHatT

dopma oOyueHus
ouHas

Wuctutyt/ paxkynprer MHCTUTYT SHEPreTHKH M aBTOMATH3UPOBAHHBIX CHCTEM

Kadenpa ABTOMaTU3MPOBAHHBIX CHCTEM YIIPABIEHUS
Kypc 4
Cemectp 7
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Pabouas mporpamma cocrasnena na ocaose ®I'OC BO - bakaaBpHaT 110 HAIPABICHHIO

noxaroroku 27.03.04 YipasieHue B TEXHHIECKHIX CHCTEMAX (mpuxa3 Muro6prayku Poccun ot
31.07.2020 r. Ne 871)

Paboyas mporpamma paccmoTpena m onobpena ma 3acesaHEM  Kadepsl
ABTOMAaTH3UPOBAHHBIX CHCTEM YIIPABIICHHS

26.01.2022, mpotoxoin Ne 6 /
3aB. kadenpoit L C.M. Aunpees

7

Pabouas nporpamma omo6pena MeToquueckoit komuccneit UIuAC

26.01.2022 r. mporoxon No 5 %
[pencenarens ,4 zeze /’; %BP Xpamimua

Pabouas mporpamma cocrasiena:

3aB. kadenpoit ACY, 1-p TexH. HayK g Y C.M. Aunpees
CT. Ipeniogasarens kadenpet ACY, 7 A.P. Bonnapesa
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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.KHz[peeB

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.KHILpCCB

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.KHz[peeB




1 Ilesin ocBOEHMSI IMCUMILIUHBI (MOIYJISA)

[enssMu ocBOEHMSI IUCHUILIUHBI «MHTErpUpOBaHHBIE CHUCTEMbl MNPOEKTHUPOBAHUS U
YIOpaBIECHUS» SABIAIOTCS: Pa3BUTHE NMPOQPECCHOHAIBHBIX KOMIIETEHIMI B 00JacTU pacyera u
MPOSKTUPOBAHUE YCTPOHCTB CHUCTEM AaBTOMATH3AIlMM W YIPABJICHUS, BHIOOpA CPEACTB
ABTOMATUKH W BBIYMCIUTENBHON TEXHUKU [UIsl MPOEKTUPOBAHMS, pPa3padOTKH HOBOTO
MIPOrpaMMHOT0 0OECIIEYEHUsI COBPEMEHHBIX MHOTOYPOBHEBBIX HHTErpupoBaHHbIX ACY TII.

2 MecTo TUCHUNJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMmbl

Jucuumimaa VHTErpupoBaHHbIE CUCTEMBI NPOEKTHUPOBAHMSI U YIPABIEHUS BXOAWUT B
4acTh y4eOHOro IulaHa (QOPMHUPYEMYIO YYaCTHMKaMU 0OOpa30BaTeNbHBIX OTHOIIECHUI
00pa3zoBaTeNbHON MPOTPAMMBI.

JUis  M3ydeHus  JUCLMIUIMHBI  HEOOXOOuMbl  3HaHUS  (YMEHHs,  BJIAQJICHUSA),
chOpMHPOBAHHBIC B PE3YJIBTATE U3YUCHHS AUCIUIUTNH/ TPAKTUK:

Teopus aBTOMaTHYECKOT O YIIPABIICHUS

TexHnuyeckue cpeicTBa aBTOMaTU3ALUN U YIIPaBJICHUS

CucreMbl aBTOMATHU3alMH U YTIIPABICHUS

[TporpaMMupoBaHu€e 1 OCHOBBI aITOPUTMHU3ALUN

[udpoBsie TexHONIOrHH OOPaOOTKM MH(POPMAIMH B aBTOMATH3MPOBAHHBIX CHCTEMax
yIpaBICHUS

HNudpopmaruka

Maremarunka

3HaHus (YMEHMsI, BIaJleHUs), NOJyUYeHHbIE NPH U3YYEHUU JaHHOM TUCLMILUIMHBI OyIyT
HEOOXOAUMBI 715l U3yUSHHS TUCHUTUTIH/TIPAKTHK:

ABTOMaTH3a1Us TEXHOJIOTMYECKHX MPOLIECCOB U IIPOU3BOCTB

ABTOMaTU3UPOBaHHbIE HH(POPMALIMOHHbBIE CUCTEMbI

AnmnapaTHoe U IporpaMMHOE 00€CIIE€YEHHE OTKPHITHIX MHTETPUPOBAHHBIX CUCTEM

ba3bl qanHbIX ¥ cucTeMsbl qucrneryepekoro ynpasieHus B ACY TII

[TonroroBka Kk  mpoueAaype 3aliuTbl W [poLELypa  3alUThl  BBITYCKHOM
KBaJTM(PUKAITMOHHOHN PabOTHI

3 Komnerenuuun odyyarouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHHUS

AUCHHUILINHBI (MOAYJIS) ¥ IVIAHUPYEMBbIe Pe3yJIbTAThl 00y4YeHH s

B pesynbrate OCBOEGHHS JUCHMIUIMHBI (Moaynsa) «VHTerpupoBaHHbIE CHCTEMBI
MPOEKTUPOBAHMUSI U yHOpaBICHUS»  OOydaroIuiics JOJDKEH 007aJaTh  CleNyOLIUMHU
KOMIIETEHIMSIMMU:

KOI[ HHIWKATOpa I/IHI[I/IKaTOp JOCTHXXCHUA KOMIICTCHIIN

I1K-2 CnocobeH BbIOMpaTh COCOOBI U CPEACTBA KOHTPOJIS U PErYJIMPOBAHUS AT peasln3alluu
CUCTEMbI aBTOMAaTU3UPOBAHHOTO M aBTOMATHYECKOI'0 YIIPaBJICHUS TEXHOJIOTMUECKUM ITPOLECCOM
TEPMUYECKON U XMMUKO-TepMHUUYECKON 00pabOTKH, a TAK)KE OCYIIECTBIIATh €€ peau3aliio

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

I1K-2.2 OcymiecTBisieT BBIOOP TEXHUYECKMX M MPOTPaMMHBIX CPEACTB IS
peanu3aliii  CHCTEMbl ~ aBTOMATU3MPOBAaHHOIO M aBTOMAaTHYECKOIO
yIpaBJIeHUs

I1K-2.3 Brimonssier pa3paboTKy o0mieil cxemMbl CUCTeMbl aBTOMAaTU3UPOBAHHOTO U
ABTOMATUYECKOTO YIPaBIE€HUS TEXHOJOTHYECKUM MTPOLIECCOM U ITOATOTOBKY
TEXHUYECKON TOKYMEHTAIluU




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 KOHTaKTHas paboTa = z dopma TeKyero
=
5 B aKaj. yacax o Bun KOHTPOJIS
Paznen/ tema 3 (B axaz. vacax) £ . p Kon
S 3 © | camoCTOsTENbHOM YCIIEBaEMOCTH U
JTUCLUTUTAHBI b = . KOMIIETEHIINU
O g £ paboThI TIPOMEKYTOUHON
nab. | mpakr. | 5 &
Jlek. 5 ® aTTecTaluu
3aH. 3aH. 0 =
1. OcHoBHbIE TOHATHS, QYHKIHH H
CTPYKTYPBI HMHTETPUPOBAHHBIX
cucTteM MIPOEKTHPOBAHHUS "
YIpaBICHU
CamocrosTensHoe
H3ydeHHe yueOHOU
1.1 Ha3naueHue, cTaHIapThI U U Hay4HO YcTHBI onpoc 1o K21
oOrras METOIOJIOTUS 2 2 2 JUTEPATYPHI. teme "O0630p BUIOB K 2'2'
CO3/IaHMsI MHTETPUPOBAHHBIX IMouck WHTETPUPOBAHHBIX K 2' 3‘
CHCTEM JIOIOIHUATEILHOMN cucreMm" ’
MaTepHasoB 1o
TeMe.
7
CamocTosiTenbHOe .
.| VYecrasiii onpoc o
1.2 OyHKIMH H3yYeHHE yueOHOU "
HWHTETPUPOBAHHBIX cUCTEM Y Hay4YHO Teme "Bribop obmero
I ag)Iefm;I nepapxmaecKast TUTE E}ilT 13§ B MK-2.1,
sz KTypa ’I/IHTCIP 1/113 OBaHHOM 4 2 2 HI:)uc};cp . MHTCTPHPOBAHHOH MK-2.2,
PYKTYP pup . CHCTEMBI IS I1K-2.3
CHCTEMBI yIIpaBJICHUS JIOTIOJTHUTENEHOM
3aJJaHHOTO
TEXHOJIOTHYECKHM MPOIIECCOM MaTepHasoB 1Mo "
MPOU3BOJICTBA
Teme
Uroro no pazneny 6 4 4
2. YPOBHM  HHTErpUPOBAHHOU
CUCTEMBI MPOEKTUPOBAHUS "
YIpaBIICHU
YcTHBII onpoc 1o
CamocrosTenpHOE
.| Teme «Pa3paborka
U3yucHHUe y4eOHOMH
2.1 VYpoBHU KOHTPOJUICPOB U JTUTEPaATyPHI CTPYKTYPEI MR-2.1,
-~ P p p 7 2 4/41 2 PaTypEL, HUHTErPUPOBAHHON MK-2.2,
SCADA MOJTOTOBKA K
CHCTEMBI JIA I1K-2.3
1a60paToOpHBIM
3aJ]aHHOTO
3aHITHAM
MIPOM3BOJICTBAY




VYceTHBII onpoc 1o
teme "Omnpenenenne

CamocrosrensHoOe | GyHKIMHI ypoBHEH
n3ydyeHue y4eOHOW | HHTEerpHpOBaHHON
2.2 CxeMmBl JIOTHYECKOTO U Y o Ha zlmo cncl;ell\)/[m s
(usiracckoro JINTE ZT Bl 3aJaHHOr0 00BEKTA 1IK-2.1,
B3aUMOJICHCTBUS ypOBHEH 2/11 2 PaTYpPBL. " [K-2.2,
N IMounck ynpasieHus" ,
WHTETPUPOBAHHOW  CHUCTEMBI VI IK-2.3
JIONIOTHUTENBHOH |"BBIOOp TEXHUYECKHX
YIpaBICHUS
MaTepHajoB 0 CpencTB
TeMe. aBTOMAaTHU3HPOBAHHOMN
CHCTEMBI JIJIs
3aJJaHHOr0 00BeKTa"
Uroro no pazaeny 6/51 4
3. [IporpaMMHO-TeXHHYECKHE
CpezacTBa MIOCTPOCHUS
MHTETPUPOBAHHBIX CHCTEM
CamocrosTenpHOe | YCTHBIN onpoc 1o
u3yuceHue y4eOHoH |i1abopaTopHOi paboTe
3.1 TpuxnagHple TaKeThl IS meTe az o NIO)I «gomagﬂe I1K-2.1,
CO3/IaHMsI MHTETPUPOBAHHBIX 2/1,91 2 Parypel, h IK-2.2,
MOJrOTOBKA K MIPOEKTa ¢
CHUCTEM [K-2.3
Ta00paTOPHBIM HCTIONIb30BaHUEM
3aHATHIM Simatic Manager».
CamocrosTenpHOe .
. | YcrHsIii onpoc no
U3yueHHue y4eOHO .
nabopaTopHoii pabore
3.2 OcHOBHbIC TOHATHA W JUTEPATYPHI,
Ne2 «M3yuenue
Ha3HAYCHHUS SI3BIKOB MOJrOTOBKA K .
TEXHOJIOTHYECKOTO Ta00paTOPHBIM Koman1 GuToBok MR-2.1,
HDOIPAMMUDOBAHIS 2/11 2,2 3a£ﬂTH§M noruku s3eika STEP7 [K-2.2,
porp p ’ Ha MpUMEpe CUHTE3a I1K-2.3
cTaHgapTa IEC-61131-3 BBINOJIHEHHE N
KOMOWHAaTOPHOH
(MDK 61131). WHIUBULY JILHOT O .
MepeKITIoYaTeTbHOM
0 3a7aHus 110
CXEMBD»
pabore
CamocrosTenpHOE
u3ydeHue yueOHoH
3.3 OCHOBEHI JUTEPATYPHI, YcTHBIH ompoc 1o
IPOrpaMMHUPOBAHUS c HOATOTOBKAa K |1abopaTopHoii pabote MK-2.1,
HCIIOJTE30BaHUEM 2/11 4 nmaboparopaeiM | Ne3 «Vcmonb30Banne I1K-2.2,
CTaHAApTHHIX s3bIKOB LAD u 3aHATHAM, 6UTOB MapKepHOH IK-2.3
STL BEITIOJTHEHHE TIaMSITI
WHIMBULY JILHOT O
3amaHus 1o pabore
VYeTHBIN onpoc 1o
CamocrosrenbHOe (nmaboparopHoil padore
U3yueHHue y4eOHOMI Ned «Cunrte3
JIUTEPaTypPhL €JICTHOU CXEMBI ¢
3.4 Ucnons3oBanue PATYPBL, p
. MMOJITOTOBKA K HCIIO0JIL30BaHUEM I1K-2.1,
CHCTeMHOM aMsTH
KOHTPOILIEpA TIPY PeaTH3aIIH 2/11 4 71a00paTopHbIM | KaTYIIEK C HaMATHIO» IK-2.2,
P ba IpH p 3aHATUAM, YcTHbIi onpoc 1o IK-2.3
MPOTPAMMBI YIIPABICHHUS .
BBINIOJIHEHNE  |MabopaTopHoii paboTe

WHJUBUyaIbHOT O
3amaHus o pabore

No5 «Mzyuenne
KOMaH]I BBIICICHHS
(bpoHTa»




CamocrosTenpHOe
n3ydeHue yuyeOHou

VYceTHBII onpoc 1o

JUTEPATyphl,  |1ab0paTopHOM paboTe
3.5 TlonsTHe aKKyMyJsTOPOB MOJATrOTOBKA K No6 «U3yuenne IK-2.1,
mporieccopa.  JledictBue ¢ 4 2/11 4 nabopaTopHBIM KOMaH/] paboTHI C [K-2.2,
AKKyMYJIATOPAMH. 3aHSITHUSIM, AKKyMYJISITOPOM IK-2.3
BBITIOJTHEHNE mporeccopa u
WHJMBUIYaJIBHOT O | aIpecaliy JaHHbBIX)
3aJjaHus 10 paboTe
CamocTtosTenpHOe | Y CTHBIN Ompoc 1o
u3ydeHune yueOHoH |1aboparopHoi paboTe
JIUTEpaTyphl, Ne7 «Peannzanus
3.6 Peannsauus CYETHKOB M MOJATOTOBKA K CUETUYHUKOBY I1K-2.1,
. 2 4/11 4 1a00paTOpHBIM YcTHBI onpoc 1o IK-2.2,
TaiiMepoB .
3aHATHSM, nabopatopHoii pabore [K-2.3
BBIIOJIHEHUE No8 «U3yuenne
WHIUBHUAYAJIBHOT O [ KOMaHJ paboTHI ¢
3aJaHus 10 paboTe TafiMepamuny
CamocrosTensHoe
n3ydyeHue yaeOHon .
Y Y VYceTHBIH ompoc 1Mo
JIUTEPATYPBHI, -
nabopaTtopHoil pabore
3.7 Peanuzarust FOATOTOBKA K Ne9 «Mzyuenue MK-2.1,
M.aTeMaTI/I‘IeCKI/IX onepauuit 2 41 4 #a60paTopHLIM _KOMaH}_'[ HaJl MK-2.2,
p 3aHATHUAM, IK-2.3
YHCIIOBBIMU
BBITIOJTHEHNE
BEJTUYHHAMID)
WHIUBUAYAIBHOT O
3amaHus 1o pabore
CamocrosTenpHOe
U3yueHHue y4eOHOI
TUTEPaTypPHI, VYceTHBIH ompoc 1Mo
3.8 OcHOBHBIE  TOHATUA HOArOTOBKAa K |1abopaTopHoii pabote MK-2.1,
CTPYKTYPHOTO 2 4/11 4 n1abopaTopHBIM Nel0 IK-2.2,
MPOrpaMMHUPOBAHUS 3aHIATHSM, «OpraHu3anuoHHbIC [K-2.3
BBINOJIHEHHE OJI0KN»
WHIUBHUAYaIBHOT O
3amaHus 1o pabote
CamocTosiTenbHOe
H3y4YeHHE yueOHOU N
Y M YcrHBIH ompoc 1o
JUTEPATYPHI, o
naboparopHoii pabore
3.9 Peamuzaims QyHKIMA © TIOArOTOBKA K Nell «Bnoxu IK-2.1,
(:’p' HKI[MOHAJIbHBIX 637101<03 2 41 4 AaboparopHbiM ] aHHBIX [K-2.2,
YHKN 3aHATHAM, A i I1K-2.3
(byHKIIMOHAITLHEIE
BBIIIOJIHCHHUEC
6510ku U HYHKIMNY
WHIUBHUAYaIBHOT O
3a7aHus 1o pabote
Uroro no pazaeny 20 ]126/9.91 32,2

4. BpIOOp TEXHMYECKHUX CPEACTB U
CJI0’KHOM
CHCTEMBI

IIPOEKTUPOBAHNE
HWHTETPUPOBAHHON
yIIpaBICHUS




CamocTosiTensHOe Ompoc no
4.1 Tlopspox ¢opmupoBaHus n3ydeHue yueOHou BBIIIOJTHEHHOM
IIPOeKTa CHCTEMBI JUTEPATypHl, CaMOCTOSITEIBEHOM
YIpaBICHUSI c YYETOM MIOJITOTOBKA H pabote «Pa3paboTka MK-2.1,
TEXHOJIOTHYECKUX 2 4/21 2 BBINOJIHEHHE (byHKIIMOHATBHON I1K-2.2,
TpeOOBaHMiA K WHIMBUIYAJIBHOT O [ CHCTEMBI YIIPABICHHUS IK-2.3
(YHKIIMOHUPOBAaHHUIO OOBEKTA 3aJ1aHus 10 3aIaHHBIM O0BEKTOM.
yIIpaBIeHUs nabopaTopHO Dcku3HOoe
pabore MIPOCKTUPOBAHHE»
VYerHbIl ompoc 1Mo
naboparopHoii pabore
Nel2
«Hcnonb3oBanue
MYJIbTUIK3EMILISIPHOM
CaMoCTOSATEeNbHOE | MOJIENH JaHHBIX JUIS
n3ydyeHue yueOHon OpraHU3alNU
JIUTEPATyPhI MPOTPaMMBI
4.2 CTpyKTypHUpOBaHHE PATyPHI, porp
HDOFPAMM - MOJITOTOBKA K YIpaBJICHHS IK-2.1,
porp yip 2 4 2/11 4 71a00PaTOPHBIM OJTHOTHITHBIMU I1K-2.2,
TEXHOJIOTHYECKUMH
3aHATHAM, 00BEKTAMH B COCTaBE I1K-2.3
arperatamu N
BBITIOJTHEHNE CITOYKHOU CHCTEMBIY.
WHIUBUAYaIBHOT O Omnpoc o
3aaHus 10 paboTe BBITIOJTHEHHO M
CaMOCTOSITEIIbHOU
pabote "Pazpaborka
IIrOpUTMa
yIpaBICHHsI
3aJlaHHBIM O0BEKTOM"
VYceTHBIH ompoc 1Mo
naboparopHoii pabore
Nel3 «Pa3zpabotka u
MporpaMMHast
peanu3amms KOHTypa
PeryIupoBaHus
HEIIPECPBIBHBIM
CamocrosTenpHOE pep
o napaMeTpoM
u3ydeHue yueOHoH
- TEXHOJIOTHYECKOTO
4.3 ®opMHpOBaHHE CHCTEM ’ mpotecca ¢
TIpaBJICHUS CJIOKHBIMH TOATOTORKA K HCIIO0JIL30BaHUEM IK-2.1,
yrip 2 6 2/11 4 n1abopaTopHBIM [1K-2.2,
TEXHOJIOTHYECKUMU [N perynstopay.
3aHATHUSM, IK-2.3
00BbeKTaMu Omnpoc o
BBITIOJTHEHNE .
BBITIOJTHEHHON
HWHJUBUIyaIbHOT O .
CaMOCTOSITEIIbHOM
3amaHus 1o pabore "
pabote "Pa3paboTka u
MporpaMMHast
peanu3amys KOHTypa
PeryIupoBaHusI
3alaHHBIM
napaMeTpom oObeKTa
yrpaBieHus"
HWTtoro no paszeny 6 10 8/41 10
HUroro 3a cemectp 36 |36/9.91| 18/91 | 50,2 JK3aMeH
36/9,9
Hroro no aucuuminae 36 " 18/91 | 50,2 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jns  peanuzanyui  MPEAYyCMOTPEHHBIX BHUIOB y4eOHOM paboTBl B KauyecTBe
00pa30BaTeNbHBIX TEXHOJOTWH B IMPEHOJaBaHUU TUCHUILUIMHBI «HTErpUpOBaHHBIE CHCTEMBI
MIPOSKTUPOBAHMSI U YIIPABICHUS UCTIOIB3YIOTCS:

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 MaTepuai 3aKkpeIuisieTcs B Xoje J1adopaTopHbIX 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 u
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-MeTOoANYECKOE 00ecneueHe CAMOCTOSTEIbHOI padoThl 00yYaIMUXCcst
[Ipencraieno B npuiioxkeHuu 1.

7 OueHoYHbIe cpecTBA VIS IPOBeAeHUsI MPOMEKYTOYHOM aTTecTAlUH
[IpencraBieHb! B IPHIIOKEHUH 2.

8 YueOHo-MeTOqHYeCKOE H HH(OPMALIMOHHOE 00ecTieYeHre THCITUTITHHBI (MOTYJIs1)
a) OcHOBHas JIUTEpaTypa:



1. Angpee, C. M. AmnmapatHbele cpencTBa M IMPOrpaMMHOE OOECIEYEHHE MPOMBIIIICHHBIX
kouTposutepoB SIMATIC S7 : yuebHoe mocodue / C. M. Auapees, M. 10. Ps6unkos, E. C. Ps6unkosa ;
MITY. - Marautoropck : [MITY], 2017. - 231 c. : wum, cxemsl, T1abm., rpadp. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues/1/1514278/344
7.pdf&view=true (mara obpamenus: 05.07.2022). - MakpooObekt. - Tekct : anmekTpoHHbd. - ISBN
978-5-9967-0940-3. - ImeeTcs me4aTHbII aHAJIOT.

2. llIumos, O. B. IlporpaMmupyembie KOHTPOJUIEPHI B CHCTEMax MPOMBIIUIEHHOW aBTOMAaTH3aluu
: yue6nuk / O.B. [Iumos. — Mocksa : MHOPA-M, 2021. — 365 c. + Jlon. marepuaibl [DIeKTPOHHBII
pecypc]. — (Beicmiece oGpaszoBanue: bakamaspuart). — Www.dx.doi.org/10.12737/17505. - ISBN
978-5-16-011205-3. - Tekcr : anekrponnbiid. - URL: https://znanium.com/catalog/product/1206071 (nata
obpamienus: 05.07.2022). — Pexxum 10CTyMa: MO MOITHCKE.

3. Psabuuko, M. O. IIporpammupoBaHre MHKpPONPOLECCOPHBIX KOHTPOJUIEPOB HA S3bIKAX
BBICOKOT'O YpOBHs | yueOHOe mocooue / M. 10. Psounkos ; MI'TV. - MaFHI/ITOFOpCK 2014. - 98 c. :
auarp., CXEMBI, TaoJI. URL
https://magtu.informsystema.ru/uploader/fileUpload?name=726.pdf&show= dcataloques/l/1113171/726
pdf&view=true (mata obpamenus: 05.07.2022). - MakpooObekT. - Tekct : amektpoHHbIid. - ISBN
978-5-9967-0460-6. - ImeeTcs meyaTHbII aHANIOT.

0) JlomosiHuTEIbHAS JIUTEPATYypa:

4. TapannukoB, FO. B. J[luckperHas wmaremaTtuka. 3aJauHuUK : YydyeOHOoe mocobue s
akanemudeckoro 6akanaspuata / 10. B. TapannukoB. — Mocksa : M3natenscto FOpaiit, 2019. — 385 c.
— (bakanaBp. Akamemudeckuii kypc). — ISBN 978-5-534-01180-7. — Tekcr : anexrponnsiii // DBC
[Opaiit [caiit]. — URL: https://urait.ru/bcode/433218 (nata obpamenus: 05.07.2022).

5. Psabunkos, M. 0. IlporpaMmupoBaHue CHCTEMBbl JUCHETYEPCKOrO YIpaBiieHUs . ydeOHOe
nocobue / M. 0. Psouukos, E. C. Psouukosa ; MI'TY. - Marauroropck : MI'TVY, 2016. - 1 31ekTpoH.
OIIT. JICK (CD-ROM). - 3arir. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2734.pdf&show=dcatalogues/1/1132625/273
4.pdf&view=true (mara oopamienus: 05.07.2022). - MakpooObekT. - TekcT : 3eKTpoHHbIH. - CBeeHus
noctymnHsl Takke Ha CD-ROM.

6. bekkep, B. @®. TexHuyeckue cpeinctBa aBTomMaTu3auuu. HHTepdeiicHble ycTpoiicTBa U
MUKpPOIPOIIeCCOpHBIE cpecTBa: YuebHnoe mocooue/bekkep B. @., 2-e uzn. - Mocksa : PUOP, U1 PUOP,
2015. - 140 «c. ISBN 978-5-369-01198-0. - Tekcr : oamektpoHHbli. -  URL:
https://znanium.com/catalog/product/404654 (mara obpamenus: 05.07.2022). — Pexxum nocrtyma: 1o
MIOJIITHCKE.

B) MeToan4yeckune yKazaHus:

7. Aunnpees, C. M. IIporpammupoBanue MHKponpoleccopHbix KoHTpoiuiepoB SIMATIK S7
300/400. JlabopatopHblii mpakTukyM . ydeOHOe mocobue / C. M. Auapee, M. 10. Ps6uukos, T. T
CyxonocoBa ; MI'TY. - Maruaurtoropck : MI'TY, 2016. - 1 3J'IeKTp0H ont. auck (CD-ROM). - 3arm. ¢
THUTYL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2664. pdf&show dcatalogues/1/1131351/266
4.pdf&view=true (nara oopamenus: 05.07.2022). - MakpooOwekT. - TekcT : 3neKTpoHHbIi. - CBeeHus
noctymnHsl Takke Ha CD-ROM.

8. AmmnapatHbie cpecTBa U porpaMmmHoe obecnieuenne kouTposuiepo SIMATIC S7-300/400 :
yuebHoe nocobue / C. M. Auapees, M. 10. Ps6unkos, E. C. Ps6unkosa, H. A. T'onosko ; MI'TY, [kad.
[MKuCVY]. - Marauroropck, 2011. - 197 ¢ . wr, cxemb, Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=501.pdf&show=dcatalogues/1/1088250/501.
pdf&view=true (mara obpamenus: 05.07.2022). - MakpooObekT. - TekcT : a1eKTpoHHBINA. - MMmeercs
MeYaTHBIN aHAJIOT.
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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
https://znanium.com/catalog/product/1206071
https://magtu.informsystema.ru/uploader/fileUpload?name=726.pdf&show=dcatalogues/1/1113171/726.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=726.pdf&show=dcatalogues/1/1113171/726.pdf&view=true%20
https://urait.ru/bcode/433218
https://magtu.informsystema.ru/uploader/fileUpload?name=2734.pdf&show=dcatalogues/1/1132625/2734.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=2734.pdf&show=dcatalogues/1/1132625/2734.pdf&view=true%20
https://znanium.com/catalog/product/404654
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
https://magtu.informsystema.ru/uploader/fileUpload?name=501.pdf&show=dcatalogues/1/1088250/501.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=501.pdf&show=dcatalogues/1/1088250/501.pdf&view=true%20

r) [Iporpammuoe oGecneuenue u UHTEepHET-pecypcehbI:

IIporpammHoe obOecniedeHue

HaumenoBanue .
0o Ne norosopa CpoK JIeHCTBUS JTUIICH3UU

MS Office 2007 |\, 135 o1 17.09.2007 SeccpouHo
Professional

7Zip cBOOOJTHO 0eccpoyHO
Autodesk

AUtoCAD 2018 ydeOHas Bepcust OeccpouHO
CoDeSys cBOOOJTHO 0eccpoyHO

FAR Manager CBOOOIHO 0ECCPOUHO

l'[pmbeccnona.nbnble 0a3mbl JAHHBbIX U I/IH(I)OpMaIII/IOHHLIe CIIPaAaBOYHBLIC CUCTEMBI

Hassanue xypca CchlIka

Harmmonansuasa
undopmanuronHo-ananmutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHAEKC HAY4YHOIO IUTHUPOBAHUS

[Touckosas cucrema Axanemus Google (Google URL: https://scholar.google.ru/

Scholar)

JuekTponHEIe pecypert oubmnotexn MITY um. https://magtu.informsystema.ru/Marc.html?locale=ru
I".1. HocoBa

MexnayHaponHas pedeparuBHast u

http://scopus.com

IIOJJHOTCKCTOBAA CIIpaBO4YHAasi 0aza JAaHHBIX

9 MaTepHaJIbHO-TEXHHYECKOE o0ecneueHne JUCIUIIIUHBI (MOIYJIf)

MaTepI/IaJILHO-TeXHI/I‘leCKOC obecnieyeHne JUCHHUITIIIMHBI BKIIFOYACT:
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MarepuanbHO-TEXHHUECKOE 00eCIedeHne TUCIUTIINHBI BKITFOYACT:

YueOHbIC ayTUTOPUU JIJIsl TIPOBEICHUS 3aHATHI JEKIIMOHHOTO THa (MynbTUMEANITHBIC
CpezAcTBa XpaHEHMs, Iepelaun U IpeacTaBieHus napopmanun) (aya.437)

VYueOHast ayquTOpHs IJs MPOBEACHUS MPAKTUUYECKUX 3aHSATHI: KOMIIBIOTEPHBIN KIIAcc
(ITepconanbubie KOMIbIOTEPHI ¢ maketoM MS Office, Brixogom B MHTEpHET U ¢ JOCTYIIOM B
AIIEKTPOHHYIO HH(POPMAIHOHHO-00pa30BaTEeIbHYIO Cpey YHHBepcHuTeTa) (ay1. 448)

[Tomemenust uIss  caMoOCTOATENbHONW  paboTel  oOyuwaromuxcs  ([lepconanbHbIe
kommbioTepsl ¢ makerom MS Office, BbixogoM B MHTEpHET M C JOCTYIIOM B 3JIEKTPOHHYHO
nH(GOPMAIIMOHHO-00pa30BaTeIbHYIO Cpey YHUBepcuTeTa) (ay 1. 448)

Y4eOHble ayTUTOPUU Ui TPYIIOBBIX W WHIUBUAYAJIbHBIX KOHCYJIBTAIMH, TEKYIIErOo
KOHTPOJISI U TPOMEXKYTOUHBIX KOHCYIbTaIuil (Jlocka, MyTbTUMEAUMHBIN POEKTOP, SKpaH) (ay .
448)

[Tomemenue st XpaHeHUuss H  OPODUIAKTUYECKOrO OOCTYyXUBaHUS y4eOHOTO
obopynoBanus (CTeiiaxku Ui XpaHEeHUs yueOHO-METOAMUECKUI JOKyMeHTaIuK ) (ay1. 445)

YueOHasi ayTuTOpus AJis MPOBEACHUS MPAKTUYECKUX 3aHATHI U 1a00paTopHbIX padoT:
nabopaTopusi aBTOMATU3aIUH TEXHOJIOTMYSCKMX MPOIIECCOB M MPOU3BOACTB ( J1abOpaTOpHBIi
crennn  «lIpoMbinuieHHble  gatuuku — temnepatypel», IIJT-CK +  kommberoTep ¢
npexycranoBiaeHHBIM [1O oT m3roroButens; madboparopHblii cTeH ] «[IpOMBITIUICHHBIC TaTIUKU
nasinenus», I[IJJJI-CK + xommbioTep ¢ mnpenycraHoBieHHbIM [IO 0T wu3rotoBurens;
nporpaMMmHupyembiii  jorumdeckuii  kontpoiutep [IJIK-Siemens S7-300 + HOyTOyK C
npenycranoBieHHbIM [1O oT um3roroButens; sabopaTopHblid cTeH] «OCHOBBI aBTOMATUKH,
OA-MP; nporpaMMHpyeMbIii JJOTHUECKUN KOHTPOJLIEP ¢ pacrpeneienHon nepudepueit Simatic
S7-400) (ayx. 450)
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IIpuaoxenne 1

Y4eOHO-MeTOAMYECKOE 00ecTedyeHHe CAMOCTOATEILHON PadoThl 00yYaAOIIUXCS

ITo mucuuruiae « THTErpupOBaHHbBIE CUCTEM IIPOCKTUPOBAHUS U YIIPABICHUD IIPELYCMOTPEHA
ayJUTOpHas U BHEAYIUTOPHAsl CaMOCTOsITeNIbHAsl paboTa 00yyarouXCsl.

AynuTopHas caMoCTOsITeNIbHAs paboTa CTYJCHTOB MPEAIOaraeT BHIIIOTHEHUE U 3aIUTY
71a00paTOPHBIX PabOT, pellleHNe NHANBUTYaIbHbBIX 33Jjad Ha CEMHHApax M MPAKTHKaX.

Ilepeyennb
J1a00paTOPHBIX padoT

Bonpocsl k 3ammuTe

Pa3paboTka cTpyKTyphI
UHTCTPUPOBAHHOM
CHUCTEMBI 1JIA
3a/IaHHOTO
MPOM3BOICTBA

1. Kakue ypoBHU BKJIIOUAET B ce0s COBpEMEHHAsi HHTETPUPOBAaHHAS CUCTEMA
yIpaBJIeHUs IpoLeccom?

2. Kakue 31eMeHTHI COAEPKUT YPOBEHD YIIPABICHUS ?

3. Kakue yHKIIMM BBIMOTHSAET YPOBEHD YIIPaBICHUS ?

4. C moMOIIbI0 KaKUX CPEJICTB MPOUCXOAUT HHPOPMALMOHHOE 00BEINHEHNE
3JIEMEHTOB YPOBHS yIIPaBICHUS?

5. VI3 KakuX OCHOBHBIX 2JIEMEHTOB COCTOUT TUIIOBOM KOHTYP PEryJIUpOBaHuUs?
6. Kakue gynkuuu BeinosiHseT noueoi yposeab ACY?

Co3zpanue npoekra ¢
HUCIIOJIB30BAHHUEM
Simatic Manager

1. Kakue ocHOBHbIE THUIIBI MOJYJEH HUCHOJB3YIOTCA B
IIPOrpPaMMUPYEMOT0 KOHTpoJIIepa’?

2. Ilepeuncnure GyHKINU CUTHATBHBIX MOJTYJICH

3. Kakue Turbl CUTHAJIbHBIX MOAYJIeH BXoaaT B ceMeiictBo SIMATIC?
4. Kak npoucxXouT KOJAMPOBAHUE XAPAKTEPUCTUK CUTHAJIILHOTO MOJYJS B €ro
o0o3HayeHun?

5. Kakoe HazHaueHue pyHKIIMOHAIBHBIX MOIYJICH?

COCTaBEC

N3yuenne komann
OUTOBOI1 TIOTUKHU S3BIKA
STEP7 na npumepe
CUHTE3a
KOMOMHATOPHOH
MIEPEKIII0YATEbHON
CXEMBI

1. Yro Takoe Network mpoekra?

2. B xakoMm a1eMeHTe pacroiaraeTcsi OCHOBHas LIMKJIMYEcKas IporpaMma’?

3. Kakue ab0peBuaTypbl HCHOIB3YIOTCA AJIS SI3bIKOB « CIIMCOK OIEpaTOpOB» U
«Penelinpie tuarpaMmbi»?

4. Kak peann3oBbIBacTcs 0a30BbIe JOIMUECKUE CXEMbI Ha SI3bIKaX CeMencTBa
STEP 7?

5. Kak peanuzyercs pynknus «ckmouaromee MJIN» Ha s3bike LAD u s13b1ke
STL?

Hcnonbe3oBanne OUTOB
MapKepHOH namsTu

1. Kakue OUTBI BXOAST B CIIOBO COCTOSIHUS Mpoleccopa?

2. Ana kakux ueneut ucnonbssyrores 6utsl FC, RLO u OR?

3. Uto Takoe ckobouHbIi cTek? [IpuBeauTe mpumep mporpaMMel
MCIIOJIb30BaHUsI CKOOOYHOI'O CTEKa.

4. Kakue 0cOO€HHOCTH HUCIOJIb30BAaHUE MAPKEPHBIX OUT MaMsATh?

5. Kak 3aymath yqacTok MapKkepHOW 00J1acTH MaMsTH, B KOTOPOM JTaHHbIE
COXPAHSIFOTCS | MOCJIE BBIKIIOYCHHSI TUTAHUS?

Cunre3 penerHon
CXEMBI C
HCIIOJIb30BaHUEM
KaTyIIeK C MaMAThIO

. Kakyto BpeMeHHYyI0 AuarpamMmy pabOoThl UMEIOT KaTyIIKU C MTaMsAThIO?

. Kakue BapuaHThl peanuzanyy TpPUITEpOB BO3MOXKHBI Ha si3bike LAD?

. Kak onpenensiercss npuopuTeT KOMaH ] yCTaHOBKHU M cOpoca B Tpurrepax?
. Kakoe neiictBue npousBoautcs komanaon NOT B peneitHol noruke?

. Kakas xoman1a nepexoja ucnonp3yercs 1o ycnosuto RLO=1?

N3yuenue komana
BBIZICJICHUST (PpOHTA

. C nmomol1pio Kakux KoMaHj oOHapyskuBaroTcst pportsl RLO?

. J1J1g KakuXx 1enei Crob3ylTCs KaTyIIKy BeieneHus Gpponra?

. Kakyto poJib BBIOJIHAET TPOMEKYTOUHBIM MapKep B KaTYIIKaX BbIICICHUS
bponra?

4. Kakast 1IMTeIbHOCTH CUTHAJIA BhIIeNIeHUus ppoHTa?

5. JIns kakux NEeUCTBUN B CUCTEME YIIPABIICHUS UCIIOJIb3YETCS CUTHAI
BhIIeNIeHHs ppoHTa?

W = | BN —
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Ilepeuennb
J1a00paTOPHBIX padoT

Bonpocsl k 3amure

N3ydenue komang
paboTsI ¢
AKKyMYJIATOPOM
rpoiieccopa u
ajZipecalny TaHHBIX

1. Yro Takoe akkyMyJiATop mpoueccopa? CKONbKO aKKyMyJIsITOPOB UMEET
npoueccop?

2. ITosicaute paboty 6moka MOVE. Kak peanu3oBatb 3T10T 010K Ha si3bike STL?
3. Kak npousectu 3arpy3ky ACCU2? IIpuBeaure nporpaMmmy peain3anuu
3arpys3KH.

4. ITokaxuTte criocoObl 0OMEHA JAHHBIMU MEXKY JBYMs aKKyMYJISITOpaMU
npoueccopa ACCU1 u ACCU2?

5. Kakue neiicTBUS ¢ aKKyMYJISITOPOM Ipolieccopa BhITOIHAIOT KoMaH il CAW
u CAD?

6. IIpuBenure npumep nporpammsel Ha s3bike STL 3arpy3ku u BBITPY3KHU
JTAHHBIX U3 MapKepHoil namst B akkymyssitop ACCU2 u obpatHo.

Peanuzanus c4eTYNKOB

1. Kak opranu3oBaTh 1ociieZloBaTeIbHOE BKIIOUYEHHE CYETYUKOB, JIJIS MTOCUETa
nuckpeTHbIX coObrtuii oT 0 1o 1 000 000? IIpuBenute cxemy Ha si3bike LAD?
2. Kaky1o CTpyKTypy UMEET CJIOBO CUeTYMKa?

3. Kakyro uH(hopMaIfio coep>KUT crapiias TeTpajaa cioBa CYeTYHKA?

4. [IpuBeauTe NpUMEPHI peaIn3aluu CYETYUKOB C UCTIOIb30BaHHUEM OJIOKOB U C
MCIIOJIb30BaHUEM KaTyIIEK cUeTa

5. IlosicHuTe MPUOPUTET KOMaHJI YCTAHOBKH, CYeTa U cOpoca cCUeTUYnKa

N3y4yeHnue komaHa
paboTHI ¢ TaiimepaMu

1. Kakyro nH(OpMAIIIO COAEPKUT cTapiiasi TETpaaa cioBa Taiimepa’?

2. Kakoit komaH0M 3amycKaeTcs TakMep paciiMpeHHOTO UMITYJIbca?

3. IlpuBenuTe BpEMEHHYIO AMAarpaMMy TaiiMepa 3aJepKU BbIKIIOUEHUS

4. B uem otanune paboThl TAMEPOB 33ACPKKU BKIFOUCHUS U 3a/I€PKKU
BKJIIOUEHUS ¢ 3arioMuHaHueM? [1osicHuTe OTar4urs 10 BpeMEHHBIM JluarpaMMam
paboThI TaiiMepoB.

5. Kakoe 3HaueHue OyieT coaepkaTh CJIOBO TaliMepa, IPU 3aHECEHUU B HETO
3HAa4YEHMs], COOTBETCTBYIOIee 20 MUHYTaM.

N3yuenne komaHa HaJ
YHUCIJIOBBIMU
BEJIMYUHAMU

1. KakuMu KoMaHAaMu pean3yroTcs: apupmeTndeckue QyHKIn?

2. CKobKO 06a30BbIX TUIIOB JaHHBIX U KAKUX MUCIOJb3YIOTCS PU pealln3aliu
KOMaHJ apu(pMeTHUECKHX OTeparuii?

3. Kakue ¢opmatsl BBINOJIHEHUS apu(PMETHIECKOH oneparu
MOJJIEPKUBAIOTCSA A3bIKAMU TPOrPaMMUPOBAHNA?

4. IlpuBeaute NpuMep peanu3aluy IPOrpaMMbl BO3BEIECHHUS YHUCIIA C
IUIaBaroIle TOUKON B IPOM3BOJIbHYIO CTENICHB

5. Kakue 0a30BbI€ THUITBI JJAHHBIX MCIIOJIB3YIOTCS MIPH peaTn3aiu
MaTeMaTUYECKUX oneparuii?

Opranu3zaiuoHHbIE
OJIOKH

1. MaiiTe nosicCHEHHE MOHTHIO pepbIBaHus npoueccopa. [Ipuopurer
npepbiBanuii. Turbl npepeiBanuii. CriocoObl 00pabOTKH TPEePHIBAHUS.

2. Ilopsiiok co3iaHus OpraHU3alMOHHOr0 0J10Ka. THIBI OpraHU3alMOHHbBIX
6s10k0B. [IpuMep co3gaHust OpraHU3aIMOHHBIX OJJIOKOB Pa3HbIX THUIIOB.

3. ITIpusennte npumep coznanus OB35, OB10 u nosicHuTe nopsaoK €ro
HaCTPOUKHU.

4. Kakue Tunsl pectapra KOHTpOJUIEpa cylecTByoT? Kak mporpaMMHbBIM
o0pa3oMm omnpenenuTh TUI pecrapra?

5. Kakue opranu3anoHHbIe OJIOKH MO3BOJIAIOT PEATN30BBIBATE PAOOTY
IPOrpaMMbl B p€aJIbHOM BPEMEHHU.

broku paHHBIX,
(byHKIIMOHATbHBIE
OJI0KH U PYHKLIUHU

1. B ueM 0CHOBHOE OTIIMYKE TI00aTBHBIX OJIOKOB JAaHHBIX OT HK3EMIUIAPHBIX?
[TpuBeauTEe IPUMEP 3aMTUCH U YTEHUS TAaHHBIX TTI00AEHBINA OJIOK TaHHBIX.

2. Kakoe 0CHOBHOE Ha3Hau€HHE CUCTEMHBIX (PYHKIUI U (yHKIIMOHATIBHBIX
0J10K0B?

3. Vcnonb3oBanue GyHKIMHA U GyHKIHMOHATBHBIX O070K0B. [IpuBennTe npumep
UCTIOTh30BaHUSI.

4. aiiTe nmosicHeHHUE MOHATHIM (POPMaJIbHOTO U (haKTHUECKOTO MapaMeTPOB
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Ilepeuennb
J1a00paTOPHBIX padoT

Bonpocsl k 3amure

MIpU Tepelaye TaHHbIX.
5. Kak ucnonp3ytorcs rinobanpHbie 010ku gaHHBIX? [IpuBeauTe npumep
UCIIOJIb30BaAHUS

Hcnonp3oBanne
MYJIbTHIK3EMIUTSIPHON
MOJICJIA JaHHBIX IS
OpraHU3aIHNH
IIPpOrpaMMBI
yIpaBiICHUS
OJHOTUIITHBIMHA
00BEKTaMH B COCTaBE
CIIOKHOM CHCTEMBI

1. Kak ompenenuTh CMcOK CUCTEMHBIX (DYHKIUH, MOAIePKUBAEMbIX
KOHKPETHON MOJIEJIbI0 IIPOLIECCOPHOIO MO JIsA?

2. YUto Ttakoe quarHoctuueckuii 0ydep? Kakum 06pa3zoM MOXKHO OpraHM30BaTh
3aMmuch COOOIICHMI B UarHoCTHYeCKuid Oydep.

3. [IpuBenuTe npuMep peanusaly TaiMepa U TeHepaTopa ¢ UCIOIb30BaHUEM
CHUCTEMHBIX (DyHKITHIA.

4. Kak peann3oBaTh IMHAMUYECKOE CO3JaHHE U yJlaleHue OJIOKOB JaHHBIX C
UCIIOJIb30BaHUEM CHCTEMHBIX (DYHKITUI

5. IlepeunciiuTe OCHOBHBIC TUITHI CHCTEMHBIX (PYHKITUH

6. Uto Takoe Mo/ieNb MYJIbTUIK3EMILISIPOB?

7. llpuBenuTe npuMep peanu3aliy U IPUHLIUI PabOThI 3TON MOJENIN Ha
puMepe MporpaMMbl T€HEpaTopa

8. Kakux OCHOBHBIX MpaBUJl TpeOyeTCs MPUIEP>KUBATHCS, YTOOBI peann30BaTh
MO/JI€b MYJIbTHIK3EMILISPOB.

9. Kakue sneMeHThI 3arojioBKa (PYHKIIMH BKIFOYAIOTCS [P PeaTnu3allii MOJACTU
MYJIbTHIK3EMILISIPOB

10. Kakoii Tim nmporpaMMebl yrpaBiieHUus Y00HO peajii30BbIBATh C
MCII0JIb30BAaHUEM MOJIENIU MYJIbTUIK3EMILIApa?

Pa3paborka n

1. Tumnsl cTanAapTHHIX peryisTopoB. [Ipumep 3amycka perynstopa (B Bue

MporpaMMHast CTPYKTYpPHOH CXEMBI).
peanuzanus kKoHTypa | 2. Kakue oCHOBHBIE HACTPOCUHBIE TTAPAMETPHI UMEIOT IMTPOTPAMMHBIE
peryJmpoBaHus perynaropsl u3 6ubnuorexku cranaapTHIx ynkuuit STEP 77
HENPEPHIBHBIM 3. Kakue TuIibl CTaHAapTHBIX PErYJIsSTOPOB PEATH3YIOTCS OMOIHMOTEYHBIMU
rnapamMeTpom bynkusamu? [loscHuTte 061acTH UCTIOIB30BAHUE STUX PETYISTOPOB.
TEXHOJIOTHYECKOTO 4. Kak ocymiecTBisieTcsl HACTpOWKa U 3allyCK CTaHAapTHOTrO perynsaropa?
rpouecca ¢ 5. B kakux opraHU3aIMOHHBIX OJIOKAaX peann3yeTcsi BHI30B (PYHKIIHH
ucnons3zoBanuem [I1]J] | perynstopa u mouemy?
peryustopa

IIpumepsbl BApHAHTOB 3aJaHUH HA IPAKTHYECKYI0 padoTy

3aganue Nel: «YnpasiieHue JTHHHEH KOHBeliepay
Hcnonb3ys koMaHIbl pesieiHOM JTOTHKY, pa3padoTaTh CUCTEMY YIIPABIIEHUS YIIAKOBOUHOM JTMHUEH
KoHBeiepa. CTpyKTypHasi cxeMa yIMaKOBOYHOW JMHMM M300pakeHa Ha puc.43. B 1abn.8 mpuBeneHs!
azpeca 1 0003HAYEHUS] CUTHAJIOB JaTYUKOB U HUCIIOJHUTEIbHBIX YCTPONCTB.
PaboTa ynakoBo4HO JTMHUN KOHBeHepa.
1. Bes pabota KoHBeliepa HaUMHAETCs TOJIBKO Iociie HakaTus Ha KHomky «llyck». Ilpu HaxaTuu Ha
KHOIIKY «CTOI» BCe MEXaHU3MBbl KOHBEHEpa OCTaHABJIMBAIOTCS.
2.[lpu noctvxkeHwHm W3eus jAarduka wu3nenms «J[M» JeHTa KoHBeiepa OCTaHABIMBACTCS.
Bxirouaercs cralkuBaTesb, KOTOPBIA IPOU3BOAMT 3arpy3Ky U3ZEIIH B Tapy U IIOCJIE HTOT0 BO3BPAILACTC
Ha3aja. X0/l CTAJIKMBATENs OTPAaHUYEH KOHIIEBBIMM BBIKJIFOUATENsIMU: «cTon Bnepex — CB» u «crom Hazan —

CH».

3. [ocIte Bo3BpameHUs CTATKUBATENS B HCXOJHOE COCTOSTHIE paboTa KOHBeHepa Mmpo10nKaeTcs.
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Puc.1. CtpykTypHas cxema ynakoBOYHOW JTMHUM KOHBeWepa

Tabnmna 1

Anpeca u 0003HaUEHHUS JATYMKOB U UCHIOJHUTENBHBIX YCTPOUCTB YIIAKOBOYHOW JIMHUU KOHBEHEepa
Anpec O6o3HaueHue Komanzaa

10.0 Ku. «ITyck» Knonka «Ilyck» koHBelepa

10.1 K. «Crom» Knonka «Ctony kKoHBelepa

10.2 «CB» Konnepoit «Cton Briepe» CTaaIKuBaTeNs

10.3 «CHy» Konnesoii «Ctom Hazaay CTaJKUBaTEIs

10.4 «J1» JlaTuuK HaW4Us U3ACIHS B IMIO3UIUN CTAIKUBAHUS

Q0.0 «M» [IpuBo KOHBElEpa

Q0.1 «Bnepen» [IpuBoJ cTajIKUBaTEs ABM)KEHUS BIIEPE]L

Q0.2 «Hazan» [TpuBOJ cTANIKMBATENs ABMKEHUS HA3a/l

3aganue Ne2: «YnpasJieHue JHQTOM

Ucnone3ys komanasl peneiinoit noruku STEP 7, pazpabotaTth cucteMy yIpaBieHUS JTUDTOM.

OObecneunTh BBIIOJIHEHUE CAETYIOMUX (YHKIMHA yIIpaBIeHUs:

arONE

BbI130B nudTa Ha TaK.
OTKpbITHE U 3aKpBITUE ABEPEN.
[lepemerienue nudra Ha 3a1aHHBIN 3TAXK.
BxutoueHue u BBIKIIIOUEHHE CBETa B KaOMHE, MOJICBETKY KHOIOK BbI30Ba M 3a/laHUE ITaXa.
Peanu3zanuio He0OXOJUMBIX May3 MPH BBITOJIHEHUU IEUCTBUH.
Crniucok aipecoB BXOJIHBIX U BBIXOJIHBIX CUTHAJIOB YIIPABJIEHUS U UX OMUCAHUE TPUBEICHBI B TA0.

Paboty nporpamMmsl ynpasieHus Ju(TOM IPOBEPUTH HA MOJENU YIIPABICHHUS.

CaMocTosTenbHy0 paboTy Mo pa3paboTKe MPOrpaMMbl YIIpaBieHUs JTU(TOM pa3ieiauTh Ha TpU

oTarla, 3a KaXIbIN U3 KOTOPBIX CTYHACHT OTUUTBIBACTCA HHANBHUIYAJIbHO.

Jrtan 1. YnpasneHue ABHKeHUEM KaOUHBI TU(Ta PU BHI30BE U MIPH MEPEMEIIEHNN Ha 3aJaHHbII

OTaXx.

Jtan 2. YmpaBieHue IBEPSMU U OCBEIIEHWEM KAOWHBI M MOJICBETKA KHOIOK MPH BBIMOJTHEHUH

KOMaHJ MEpCMCIICHUS KaOWHEL.

Jran 3. ObecnieueHne HEOOXOIUMBIX Tay3 MPU YIIPABJICHUU JIBEpbMU KaOWHBI, €€ OCBEILIEHUEM,

MMOACBETKOM KHOIIOK U MoJaueil KOMaH/I.
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Anpeca 1 0003HaYCHUE CUTHAJIOB JTU(TA

Tabmumna 2

Agpec Oo6Oo3nauenne | Komanna

10.0 «IIB1» ITyTeBoli BBIKJIIOYATENb 1-0ro 3Taxa
10.1 «I1B2y» ITyTeBOo# BBIKITIOUATENH 2-0T0 TaXKa
10.2 «IB3» ITyTeBoii BBIKJIIOYATEIb 3-0r0 dTa)Ka
10.3 «I1B4» ITyTeBoil BBIKITIOUATEND 4-0T0 dTaXKa
10.4 «A3» KoHueBoii «/IBepb 3aKpbITay

10.5 «dO» KoHueBoi «/IBepb OTKpHITa»

10.6 «KB B» KoHIIeBO# BBIKJIFOYATENIb BEPXHETO MOJIOKEHUST KAOUHBI
10.7 -- --

11.0 «B1» Knormka Bbe130Ba 1-oro sraxa

11.1 «B2» Knormka BbI30Ba 2-0ro sTaxa

11.2 «B3» Knormka Bbe130Ba 3-0ro sraxa

11.3 «B4» Knormka Bb130Ba 4-0ro sTaxa

114 «K1» Knonka kaOuHbI 1-0r0 3Ta)Ka

11.5 «K2» Knomka kaOuHbI 2-0T0 dTaka

11.6 «K3» KHonka kaOuHbI 3-0r0 3TaXKa

11.7 «K4» Knomnka kabuHbI 4-0r0 dTaXka

Q0.0 «JIB1» Jlammia kHOTIKHM BbI30Ba 1-0r0 3Taxa
Q0.1 «JIB2» Jlamria KHOTIKH BbI30Ba 2-0T0 3Taxa
Q0.2 «JIB3» Jlamma KHOIIKM BBI30Ba 3-0ro 3Taxa
Q0.3 «JIB4» Jlammia KHOTIKH BbI30Ba 4-0T0 3Taxa
Q0.4 «JIK1» Jlamna kHOIIKM KaOWHEI 1-0r0 dTaXkKa
Q0.5 «JIK2» Jlamma KHOTIKM KaOHWHBI 2-0T0 TaXKa
Q0.6 «JIK3» Jlamna KHOIIKM KaOWHEI 3-0T0 dTaXka
Q0.7 «JIK4» Jlamma KHOTIKM KaOHWHBI 4-0T0 JTaXKa
Q1.0 «BBepx» Komanna «/IBu>keHue BBEPX»

Q1.1 «BHU3» Komanna «JIBukeHre BHU3»

Q1.2 «OTKpBITHY Komanga «OTKpBITh ABEPH»

Q1.3 «3aKpBITb» Komanna «3akpbITh 1BEPHY

Ql4 «JIK» Jlamra ocBereHnsT KaOMHEI
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O1eHOYHBIE CPEACTBA /IS POBEAECHUA MPOMEKYTOYHOM aTTecTalui

IIpunoxkenue 2

a) l'[.ﬂannpyeMLIe pe3yJdbTaThbl oﬁyqe}mﬂ H OLICHOYHBIC CpeaACTBA AJIA IIPOBCACHUA HpOMe)KyTO'{HOﬁ aTrecranum:

CTpyKTYypHBI
JJIEMEHT
KOMIETEHIUU

[Tnanupyemble pe3ynbTaTbl 00yUeHHs

O1eHOYHEIE Cpe€acTBa

IIK-2: Cnoco6en BblﬁHpaT]) CIOCOOBI U CpeacTrBa KOHTPOJIAA U PEryjupoBaHus Jisl peaqu3alui CUCTEMbI aBTOMATU3UPOBAHHOI'O U
ABTOMATUYECKOI'O YIIPABJICHUA TEXHOJOTUYIECCKUM IIPOLECCOM TepMI/I‘{eCKOﬁ H XI/IMI/IKO-TepMI/I‘ICCKOﬁ oﬁpaﬁoTlcn, a TAKIKE OCYHIECTBJIATH eé

peain3aiuio

[K-2.1

Omnpenensier crnocoObl KOHTPOJIS U
yIIPaBJICHUS MapaMeTpaMu
TEXHOJIOTUYECKOTO IpoLecca

Hepeqeﬂb TEOPETHYECCKHUX BOIIPOCOB:

1. CrpykTypa MHTEIpUPOBAHHBIX CUCTEM. UTO BXOAUT B CTPYKTYpPY MHTEIPUPOBAHHOM
CUCTEMBI IPOEKTUPOBAHUS U YIIPABICHUS?

2. Kakue ypoBHHU CTPYKTYpbl peanu3yrotcs B TUIOBbIX ACYTII?

3. Kakue ¢yHKIMU BBIOTHSET MOJIEBOH ypoBeHb? [IpuBenuTe mpuMepsl peainsanuu
II0JIEBOTO YPOBHS

4. Kakyro CTpyKTypy UMEET YPOBEHb YIPaBICHUS?

5. Kakue cpenctBa HCIONB3YIOTCS Ul OpPraHU3allMM  B3aMMOJAEHCTBHUS MEXKIY
YpOBHAMHU?

6. Kaxkue ¢pynkuun seinonnser SCADA?

7. UYro Takoe BHEIIHUE LIETIM CUTHAIBHBIX Moayiei? Kakue GyHKIIUN OHU BBIIOJIHSIOT?

8. Kaxkue QpyHKINYU BBHITIOJTHSET TaTbBaHUYECKAS N30JISALNS TIeTIeh?

9. Ilo xakuM NpUHLIMIIAM TMPOU3BOAUTCSA OOBEIUHEHHE OOLIMX BXOJOB M BBIXOJIOB
JUCKPETHBIX CUTHAJIBHBIX MOJTyJIeH?

10. Crioco0On1 00MeHa nanHbIMA co cranmusMu S7-300/400.

11. Kakue KOMIIOHEHTHI BXOJST B OJHOIOJB30BaTelbckyto APM? Kakne BO3MOXKHBI
BapHaHThI IOCTPOEHUS OJIHONOJIb30BaTENbCKON APM?

12. Kaxue ocHOBHBIE CTPYKTYphI ypoBHS HMI HCTIONB3YIOTCS B COBPEMEHHBIX CHCTEMaX
ynpaBiieHus?

13. Kakoe oTIu4Me  MHOTOIIOJIB30BATEILCKOW  CHUCTEMBI  YEIOBEKO-MAITHHHOTO
uHTepdeiica 0T 0THOMOIB30BATEIBCKON?

14. Yro Ha3bIBaIOT pacnpezeneHHoi cuctemoit APM?

15. Kakoe cnenuaaM3upoBaHHOE MPOrpaMMHOE OOECIeYeHHEe UCMOIb3YyeTCs JUIs
noctpoeHust APM c noctynom uepes rio0aibHy0 KOPHOPaTUBHYIO ceTh U ceTh HTepHeT?




CTpyKTypHBIi

DJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHble CpeacTBa
KOMIIETEHIIUH
16. Kakas ocHoBHas oOnacte npumeHeHus APM c poctynmoMm uepe3 I00alibHYIO
KOPIIOPaTUBHYIO ceTh U ceTb HTepHeT?
ITepeyenn Bonpoc NpakTuKyma:

1. Tloscaute Ha mpuMepe, Ha Kakue OJOKM pa3duBaiics mporpaMma B yHPaBIISIOIIEM
koHTposiepe? IlpuBeaure Ha3BaHMe 53TUX OJOKOB M (PYHKIHMM, KOTOpbIE OHHU
BBITOJIHSIOT.

2. IlpoumsBeaure KoHpUrypupoBaHue cTaHuuu. [loscHUTE NOPAAOK AEHCTBUIA.

3. 3apmaiite anpeca Moxmyinell BBoAa BBIBOJA B pydHOM pexume. Kak cucrema
IPOU3BOJUT PACHPEENICHUE ITUX aIpeCcOB?

4. 3anumure OCHOBHBIE ONEpAlMU PEIEUHON JIOTMKU, KOTOpBIE HCHONb3YIOTCS IpPU
IPOEKTHUPOBAHUY PEJICHHBIX CXEM

5. Ilpueaute mpumep nporpammsbl Ha s3bikax LAD u STL peanusyronuii ocHOBHbIE
olepanuu penelHoN JOTUKH.

6. IlpoumsBeauTe HACTPOMKY MOJIYJISI aHATOTOBOTO BBOJIA CUTHAJIOB HA TPEOYEMBIiA THIT U
Jarna3oH

7. llpuBenute cxeMy TMOAKIIOUYEHUS JHUCKPETHBIX JaTYMKOB K MOJIYJIO BBOJA
JUCKPETHBIX CUTHAJIOB, B KOTOPBIX CUTHAJ MPEACTaBIIEH HAIIPSDKEHHEM ITOCTOSSHHOTO
TOKa 24V.

8. IlpuBemure cxemy TMOAKIIOYEHHUS JAUCKPETHBIX JaTYMKOB NPU HMX HUTAHUU
MIEPEMEHHBIM HaNPsHKEHHEM

9. IlpuBeaute oOLIyIO CTPYKTYpPY YHpaBISIOIIEH MporpaMmbl, KoTopas popMupyercs ¢
HCIOJIb30BaHUEM CTPYKTYPHOT'O POTPaMMHUPOBAHUS

10. ITpousBenuTe yTeHUE AUATHOCTUYECKUX COOOIIEHHI MpoIieccopa KOHTpoJuIiepa

11. [IpousBenute OTIaAKY IIPOrpaMMBbI YIIpaBiieHus ¢ ucnosib3oBaHueM VAT Tabauis! u
pe’kuMa MOHUTOPUHTA porpammbl. Kakue erie nporpaMMHbIE CpeACTBA OTIAKHU JUIs
ATOTO UCTIONB3YHOTCA?

12. IlpousBenute OOHYJIEHHE 3arpy304yHOi maMsATH mporeccopHoro monyias CPU
412-2DP.

[1K-2.2 OcyuecTBisier  BbIOOp  TEXHHUYECKUX U

MNporpaMMHbBIX CpCACTB I pCalin3allun

CHCTCMBbI ABTOMATHU3UPOBAHHOI'O

u

IlepeyeHb TeOpeTHYECKUX BONPOCOB:

1. JIast Kakux THITOB 3a/1a4 MMpeIHa3HauYeHbl cepuu KoHTposiepos S7-200/300/4007
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CTpyKTypHBIi
DJIEMEHT
KOMIETEHIINH

[Tnanupyemble pe3ynbTaThl 00yYeHUS

OneHouHble CpeacTBa

ABTOMATHUYCCKOI'O YIIpaBJICHUSA

2. Yto Takoe MyJIbTHIK3EMILIApHAs MOJeb JaHHbIX? Kak ncnonb3yercs Takas
MO/JIeIb TIpU (POPMHUPOBAHUY TIPOTPAMMBI YIIPABIEHHS HA KOHTpoJLiepe?

3. Kakue ocHOBHbIE OTJINYMS UMEIOT ITPOLECCOPHBIE MOYJIM KOHTPOJUIEPOB PA3HbBIX
cepuit?

4. Tlpusenute kinaccuuKaluio npoueccopHslx Moayieil. [Toscuurte obaacts
NPUMEHEHHS KaXI0TO TUIIA MTPOLECCOPHOTO MOy IS

5. IMoscHuTe QyHKIMM HHANKATOPOB HA JIMLEBOW MAHEIH MTPOLECCOPHOTO MOTYJIs?

6. Jlns xakux neneit u Kakue (QyHKIIMU BBITOJHSAET MEPEKITI0YaTeNb, PACIOI0KESHHOM
Ha JIMLEBOH MaHeI! IPOLIECCOPHOI0 MOTYJIs?

7. Kakue ¢yHKIHHU BBITOTHSIOT HHTEpdEHCHBIE MOTYIN?

8. Ilox xkakuM HOMEPOM JOJKHBI PACHOaraThCsi UHTEp(EeHCHbIE MOTYIIN TIPU
KoH(pUTYpUpoBaHUU KoHTpoJuiepa S7-3007

9. IlpuBeauTte npuMepbl OCHOBHBIX TUIIOB (DYHKIIMOHAJIBHBIX MOJTyJIEH?

10.Kakue ¢pyHKINHU BHITOTHIIOT KOMMYHUKAITMOHHBIE TIPOLIECCOPHI?

11.Kak peanu3oBaHbl IIMHHBIE COEIUHUTENH B KOHTposuiepax S7-3007

12.Yem oTnuvaeTcst TEXHUYECKAsk pean3alysi IIMHHBIX COSTMHUTENCH IS
KoHTposutepoB S7-300 u S7-4007

13. I71s KaKuX EeNNel CIIYKUT CTOIKa KOHTpoJIiepa’?

14.Kaxyto poJib BBIIOJHSIOT (PPOHTIITEKEPH! CUTHATIBHBIX MOYJICH?

15.Kak npousBoauTcs mpoueaypa rnoJHoro copoca KoHTposiepa (00HyJIeHnEe NaMsITH)

16.Ha kakue THIBI 1EIUTCS MaMATh KOHTpoJiepa?

17. Ins Kakux 1eyiel UCroib3yeTcs 3arpy304yHas aMsTh mpoieccopa’?

18.Kakyro QyHKIUIO BBIOIHSAET paboyast MaMsaTh?

19.Kakue 065acTv COEPKHUT CUCTEMHAs! TaMSITh?

20.B kakoit 061acT NaMsITH COAEPIKUTCS MAMATh CUETUUKOB?

21.Yto Takoe coxpansemas (retentivity) mamsars?

22.Kakue y4yacTKM CUCTEMHOW MaMsITH BBIMOJIHAIOTCS KaK coXpaHseMble?

23.Yepe3 kakoi nHTEpPENC MPOU3BOIUTCS IPOTPAMMUPOBAaHNE U KOH(PHUTYPHPOBAHNE
KOHTpoJuiepa?

24.Kakue THITBI IPOrpaMMaTOpPOB HCIIONB3YIOTCS MpH iporpamMupoBannu PLC
S7-300/400?

25.Yt1o Takoe Simatic Manager?
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CTpyKTypHBIi
DJIEMEHT
KOMIETEHIINH

[Tnanupyemble pe3ynbTaThl 00yYeHUS

OneHouHble CpeacTBa

26.Kak opranu3yeTcsi yCTaHOBKa JIMIICH3MOHHOTO Kitoua Simatic Manager?

27.C KaKko# menbIo MPOU3BOIUTCS KOH(PHUTYpHUPOBaHHE aNlapaTypbl KOHTpoJuiepa?

28.Yto Takoe reorpaduueckas aapecanus moayiei PLC?

29.Kak Beruucisiercs reorpaduueckue aapeca Moayliei s KoHTpoiuiepoB S7-300 u
S7-400?

30.Kak ycTaHOBUTH CBOOOJHYIO a/ipecaliuio MOIyJel BBO/Ia BbIBOIA?

31.B xakom pexume paboThl KOHTPOJUIEpa MPOU3BOIUTCS 3arpy3ka KoHpuUryparmm?

32.Yto0 Takoe MpO3BOH BXOJIOB /BBIXOJIOB CUTHAJIBHBIX MOJYJIEH KOHTpOJIIepa?

33.C noMOIIIbIO KaKO# YTHIIUTHI MPOU3BOJIUTCS YCTAHOBKA COSTUHEHUS YCTPOHCTBA
MIPOrPaMMHUPOBAHUS C KOHTPOJLIEPOM?

34. ]I KaKkux 1eIei UCTOb3yeTCsl TabIuIa CHMBOJIOB?

35.Yto Takoe online u offline mpoekTa?

36.Kak mpoKOHTpOIMpOBaTh CBONCTBA MPOIIECCOPHOTO MOIYJISA?

37. J1nst KaKoii 1eJIM MCTIONIB3YIOTCSI KOHHEKTOPHI B si3bike LAD? Kak Oyzaer BoITIsIeTh
nporpamma Ha si3eike STL, peanu3zyroriast KOHHEKTOP?

38.Kakyro cTpyKTypy UMEET KOMaH 1a yCIOBHOTO Tiepexoia’?

Jns xakux 1ened HCHONb3yITCs aKKyMyJIsaTopbl mporeccopa? Kakme komaHmbl
paboThI ¢ aKKyMYJISITOpaMH MPOLIECCOPA UCTIONB3YIOTCS ?

Ilepeyenn Bonpoc NpakTuKyma:

1. IIpousBeaure KOHGUTypUPOBaHKE CTAHLIMU 110 33JaHHOMY COJEPKAHNIO0 000PYIOBAHNUS
- :| 0 URT

Slat Module
1 PS 407 204

Order number

. Firmware MP! a... | | address
BES7 407-0RAD1-0440

Q address

L] —
=3

4 CPU412-2 DP[1]  |6ES?7 #412-ZXG00-0AB0 [¥3.1 |2

A Pl SRR

atd MEOR 4 fn
DI32xDC 24V EES? 421-1BL01-0840 0.3

D032:DC 24v/0.54

EES? 422.7BL00-0480

0.3

A08x13Bit

EES? 432-1HF00-04B0

53...551

FM 451 FIx, SPEED

EES? 451-34L00-04E0

§12..538

512,635

T0 |11 AlTEw138k

EES? 431-0HH00-04B0

536..567

21




CTpyKTypHBIi
DJIEMEHT
KOMIETEHIINH

[Tnanupyemble pe3ynbTaThl 00yYeHUS

OneHouHble CpeacTBa

2. Peanu3yiite peneiiHyro cXeMy U MOJIy4HuTe s He€ TaOIHuily ICTHHHOCTH

«Bx1» «Bx2» «Bx3»  «Bpx1l»
11.0 11.1 11.2 Q1.0
———— (>
«Bx4»
11.3
| |
|

3. 1o 3amanHO Tab/MIe HCTUHHOCTH CIIPOEKTUPYHUTE peNIeHHYI0 CXEMY yIpaBICHUS

X1 X2 X3 Xy X3 Y1 Yo
1 0 0 1 0 0 1

0 1 1 1 0 1 0

1 1 0 0 1 1 1

1 0 1 1 1 1 0
OCTAlIbHBIE 0 0

4. ﬂJ’IH 321,[[8.HHOI>’I CXCMbI BHCIITHUX ueneﬁ CHpO@KTI/IPYﬁTe QJICKTPUYCCKYIO CXEMY
MOAKJIIOYCHHUA JUCKPCTHOI'O JATYMKA B IICPBOMY BXOJY CUTHAJIBHOI'O MOJYJISA
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CTpyKTypHBIi
DJIEMEHT
KOMIETEHIINH

[Tnanupyemble pe3ynbTaThl 00yYeHUS

OneHouHble CpeacTBa

b1 os

b~ L o9

O10
Oon
p— ——-O12
— —10 13
1 O 1a
————1 15

t—"—10 16
p— 1017
— 101
— —1O19

129V M
! 20

On
Lo 02 —
B ‘ S:
——1Coa
—— —100s C
——— e '] b
i —1 (o7

Noruka u
HHTepdedc
BHYTDEHHEH

wHHB

27 O—

28 O—1
29 O—

3 O

310

2 0O——
30—

34 O—
350

36 O— ¢
37 O—1
3BO—

39 O—|

23 O—1
28 O—1
25 O—1

26 O—1— "

40

5. Onpenenure coctaB U (PyHKIUU CUTHAIBHOTO MOJYJIS I10 YCJIOBHOMY O

OnpenenHTe Ha3HA4YCHHUEC KaXXJ0T0 IIOJIA B 0003HAYCHHH.

SM 321 DI 16 x 24VDC

—1

OO3HAYEHHIO.

6. Ilo 3agannoii crpykrype PLC onpenenure kakue MOJIyIu BXOIST B €70 COCTOB U

HA3HAYCHUC KAXKIOT0 MOYJIS
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CTpyKTypHBIi
DJIEMEHT
KOMIETEHIINH

[Tnanupyembie pe3yabTaThl 00ydeHUs

OneHouHBIE CpesicTBa

PS
(He obsi3a-
TEeNkbHO)

CPU M

¢ U

U

sM: SM: CP: )

- Point-to-Point

- PROFIBUS

- Industrial Ethernet

SM:
(aononxu- DI
TenesHo)

[1K-2.3

pa3paboOTKy OOIIECH CXEMBI
CUCTEMBI ABTOMATH3UPOBAHHOTO "
ABTOMATHYECKOTO yIpaBJICHUS
TEXHOJOTHYECKHM TIPOIECCOM H TIOJITOTOBKY
TEXHUUYECKOH JTOKyMEHTAIINH

Brinonnser

IlepeyeHsb TeOpeTHYECKUX BONPOCOB:

1.

2.

PazpaOoraiiTe nporpammy yInpasieHHs HEIPEPHIBHBIM 0OBEKTOM C
MCIIOJIb30BaHNEM cTanfapTHoro 6moka [T1/]-perynupoBanus?

Cdopmupyiite nosab3oBarenbckyto (yHkmMoo «OnpeneneHne CpeiHero» u
¢byHkMoHaNbHBIN 00K «MHTerpupoBanuey. [loscHuTe nopsiiok AedcTBUN Npu
UX CO3JaHUH U BBI30BE.

3anuiuTe peKyppeHTHOE BbhlpaskeHue Uil punprpa 1oro nopsinka. Pazpabotaiite
nporpamMMmy (GpUIbTpa 1o JaHHOMY BBIPAKEHHUIO.

Kakwue s3bIk1 TEXHOJIOTHYECKOT0 MPOTPaMMHUPOBAHUS OITUCBHIBAIOTCS CTAH/IaPTOM
IEC-61131-3 (MBOK 61131)?

Kax dhopmupyroTcst mporpaMMbl ypaBIIeHHs C UCTIOIB30BAaHUEM peIeHHOM
noruku Ha s3pikax LD u STL?

IlepeyeHb BONpPOC NPAKTHKYMa:

1.

Ecnu ¢ AL Mmoaynst anannoroBoro BBoga npuxoaut curan 11011000000002, To
KaKo€ 3HAYEHUE HANpPsDKEHHUS KOJUPYETCS HSTOM BEIIMYMHOM, €CIH MOIYJb
HAcCTpoeH Ha Juana3oH +-10B?
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CTpyKTypHBIi
DJIEMEHT
KOMIETEHIINH

[Tnanupyemble pe3ynbTaThl 00yYeHUS

OneHouHble CpeacTBa

6.

3anuiuTe BI30B cucTeMHOM (hyHKIu. Kakue neiicTBys 03BOJISET peaan3oBaTh
cucremnas pyuknus PLC «MacmrabupoBanue»?

IIpousBenuTe HacTpoiiky mnpepsiBanus mporeccopa OB10. Kakue crocoObl
HACTPOMKH IPEPHIBAHUNA MOTYT UCII0JIb30BATHCS ?

3anuimMTe MaTeMaTH4eCKOE€ PEKYPPEHTHOE BBIPAXKEHUE I YHCIEHHOIO
MHTETPUPOBaHMs BXOAHOTo. Paszpaboraiite mporpammy Ha s3pike STL mms
YUCJIICHHOTO HHTETrPUPOBAHUSA BXOJHOIO CHUTHajla IO MPEACTAaBICHHOMY
BBIPAKEHHUIO.

Co3zpaiite u HacTpoTe HUKIndeckoe npepoiBanue OB35. Peanu3syiite B JaHHOM
[IUKITTICCKOM MPEPHIBAHUH BBI30B (QYyHKIINHN «THTETpUpOBaHUEY.

Kakoe 3HaueHue mpumeTr TallMEepHOE CIOBO MOCIE 3arpy3KH B HErO 3HAYEHUS
BpPEMEHU paBHOE 12 MUH.

Peanusyiite cxemy nukiandeckoro cueryuka ot 0 1o 6 Ha si3bike LAD.

7.

8.

Paspabotaiite (yHKIIMOHAIBHBINA OJIOK JIJIsI pacyeTa PEeKyPPEHTHOTO BBIPAKEHHSI
y(K)=[dt/T]*[x(k)-y(k-1)]+y(k-1). [TpousBeaute BbI30B O0Ka B OB35.

PaspaboraiiTe mporpaMMy VIpaBICHHS W CKOH(PHUIYPUPYHTE CTaHIMH IS
CHCTEMBI yIIPaBICHHUS CISI00BOM TEIEKHOMN

IToct oneparopa

OO0

Bnepen Hazag

Cs10s1

Ponbraur

Crutag

KB|®| @cB CH @ @ KH
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CTpyKTypHBIi
DJIEMEHT
KOMIETEHIINH

[Tnanupyemble pe3ynbTaThl 00yYeHUS

OneHouHble CpeacTBa

| / Address | Data type | Comment

125.2 (BOOL HaxaTel 068 KHONKA OAHOBPEMERHD

HB 0.4 [BOOL

KH 0.5 [BOOL

HHOMKE BNepés 0.0 [BOOL

KHoMkKa Hazap, 0.1 |BOOL

CB 0.2 [BOOL

—=T=1=1T=T—10o

CH 0.3 [BOOL

Tenexrka eldeT BN... 0.0 [(BOOL

MO 0D | (O (0| | DD

Q
Tenexka eaeT Ha... |Q 0.1 [BOOL

=
o

9. PaspaboraiiTe mporpaMmy peasu3aliid MHOTOTAKTHON CXEMBI B COOTBETCTBHUH C
TabIuLen

Taxr | O 1 (2|3 |4]5(|6]7

10. Paszpabotaiite mporpaMMmy TepeMENICHHUS TaHHBIX MEXKIY aKKyMYJSITOpaMH
mpolieccopa ¥ MapKEPHBIM JIBOMHBIM CJIIOBOM 10 CJIEIYIOLIEH CXEME.
[Boiinoe cnoBo: (3c_54 1a 23H) = (AK1=23 1a 54 3cH); (AK2=1a_23 3c_54);
(MW10=3¢_54H); (MW12=1a_23H).

11. Ilpou3BeanTe TPOTPAMMHYIO pEaH3AlMI0 HA S3BIKE TEXHOJIOTHYECKOTO
IpOrpaMMUPOBAaHUSI MHOTOAKTHOTO aBTOMaTra — JEJIUTeNs Ha JBa C
UCTIOTI30BAaHUEM CUETUHKA.

12. Tlo 3amanHO# mporpamme Ha si3bike LAD cocraBbTe BpeMeHHYIO JHarpammy
pabotsl TaitmepoB T1 u T2.
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0) Ilopsiiok npoBeaeHUS MPOMEKYTOUYHOM aTTECTAIMU, IOKA3ATEIN U KPUTEPUH
OLICHMBAHMSA:
[IpomexxyTouHast arrecTanus N0 JucuuInHe « I HTerpupoBaHHbIe CUCTEM NIPOEKTUPOBAHUS U
YIpaBJICHUA» BKIIOYAET TEOPETUIECKUE BOIIPOCHI, IO3BOIAIONINE OLIEHUTh YPOBEHb YCBOCHHS
00y4JarIMMUCS 3HaHUH, U IPAKTUUYECKHE 3a/1aHus, BBIABIISIIOIINE CTENIEHb CPOPMUPOBAHHOCTH
YMEHUH U BIIaJICHUH, TPOBOIUTCA B (hOpME dK3aMEHa.
DK3aMeH M0 JaHHOW AUCUHUIUIMHE MPOBOIUTCS B YCTHON (hopMe Mo SK3aMEeHAIIMOHHBIM OHJieTam,
KQKIbIH U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OHO IIPAKTHUUECKOE 3a1aHHUE.

IToka3zaTenu u KPUTEPHUH OLICHUBAHUSA IK3aMeHa:

— Ha OLICHKY «OTJIHYHO» (5 6ayuioB) — 00y4aromuiics JeMOHCTPUPYET BRICOKUI YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHCTEMATHUECKOE U ITy0OKOe 3HaHUE
y4eOHOTo MaTepuraa, CBOOOTHO BBIIOIHAET MPAKTUYECKHE 3aJJaHNs, CBOOOHO ONEpUPYET
3HAHUSAMU, YMEHUSAMU, IPUMEHSET UX B CUTYalIUSIX TTOBBIIICHHON CIIOKHOCTH.

— Ha OIICHKY «X0po1uo» (4 6amna) — o0y4aronuiicss JEMOHCTPUPYET CPEIHUN YPOBEHD
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUI: OCHOBHBIE 3HAHUS, YMEHUS OCBOCHBI, HO IOy CKAIOTCS
HE3HAYNTENbHBIC OMIMOKN, HETOYHOCTH, 3aTPyTHEHHS IPY aHATUTUIECKHUX OTIepAIHsIX, TEPEHOCE
3HAaHUU U YMEHUH Ha HOBbIE, HECTAH/IAPTHHIE CUTYAIHH.

— Ha OLIEHKY «y/J0BJIETBOPHUTEIbHO» (3 Oaia) — 00yyaroluiicss IeMOHCTPUPYET OPOTOBBIN
ypoBeHb C(HOPMUPOBAHHOCTH KOMITETEHIIUI: B X0/1€ KOHTPOJIBHBIX MEPOIIPUATHI TOMYCKAIOTCS
OIIMOKH, TIPOSIBIIIETCS] OTCYTCTBUE OTACIHHBIX 3HAHUH, YMEHUH, HABBIKOB, 00YYarOIIUICS
WCIBITHIBACT 3HAUUTENbHBIE 3aTPYAHCHUS [IPH ONIEPUPOBAHUH 3HAHUSMU U YMEHUSMU MIPH UX
[IEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OLICHKY «HeY/AO0BJIeTBOPUTEIbHO» (2 6ama) — o0yJaromuics JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUIeCcKOoro MaTepuaa, JOIMyCKaeT CYIIECTBCHHBIE OIIMOKH, HE MOXKET MOKa3aTh
MHTEJJICKTyallbHbIE HABBIKU PELICHUS MPOCTHIX 3aa4.

— Ha OLICHKY «HeYJA0BJeTBOPUTEIbHO» (1 6ain) — o0ydJaromuiics He MOXKET MoKa3aTh 3HaHUS Ha
YPOBHE BOCTIPOU3BEICHHS U 0OBSICHEHHS HH(OPMAIIMH, HE MOKET [TOKa3aTh HHTEIUIEKTyalIbHbIE
HaBBIKH PEUICHUS IPOCTHIX 3a/1a4.
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