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JIner akTyaJau3anuu nporpaMmmsl

[Iporpamma nepecMoTpeHa, oocyxaeHa u ogodpeHa st peanusanuu B 2027 - 2028 yueOHoMm
roJy Ha 3acefaHuu Kagenpsl ABTOMATH3UPOBAHHBIX CUCTEM YIIPABICHHUS

[Iporokonm ot 20 . Ne

3aB. kadenpoii C.M.XHI[peeB

[Iporpamma nepecmMoTpeHa, oocyxaeHa u ogodpena i peanuzanuu B 2028 - 2029 yuebrHom
rOfy Ha 3acelanuu Kadenpsl ABTOMATU3MPOBAHHBIX CUCTEM YIIPABIICHUS

[Iporokonm ot 20 . Ne

3aB. kadenpoii C.M.XHI[peeB

[Iporpamma nepecmoTpeHa, oocyxaeHa u ogodpena st peanusanuu B 2029 - 2030 yueOHoM
TOJy Ha 3ace/IaHuu Kadenpbl ABTOMATU3MPOBAHHBIX CUCTEM YIIPABJICHUS

[Iporokon ot 20 1. Ne

3aB. kadenpoit C.M.KHIIPCGB

[IporpamMma nepecMoTpeHa, oocyxkaeHa u onoopena amns peanuzanuu B 2030 - 2031 yueGHOM
TOJy Ha 3ace/IaHuu Kadenpbl ABTOMATU3MPOBAHHBIX CUCTEM YIIPABJICHUS

[Iporokon ot 20 . Ne

3aB. kadenpoii C.M._AHI[peeB

[Iporpamma nepecmMoTpeHa, oocykaeHa u ogoopena s peanuzanuu B 2031 - 2032 yuebHOM
TOy Ha 3acelaHuu Kapenpsl ABTOMATU3MPOBAHHBIX CUCTEM YIIPABIICHUS

[Iporokom ot 20 1. Ne

3aB. xadenpoit C.M.KHJIPGGB




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensimu ocBoeHUsI TUCHUIUIMHBI « TeXHOIOTHYECKHUE KOHTPOJLIIEPhI» SBISIOTCS:
pasButre NpohecCuoHaTbHBIX KOMIIETEHLUH B 00J1aCTH pacyeTa U MPOEKTUPOBAHHE
YCTPOMCTB CUCTEM aBTOMATHU3ALIUU U YIIPABIIEHUs, BEIOOpA CPEJCTB aBTOMATUKH U
BBIYHUCIUTENbHON TEXHUKH AJISl IPOEKTUPOBAHUS, pa3pabOTKH HOBOTO MPOTrPAMMHOTO
obecrieueHrst COBPEMEHHBIX MHOTOYPOBHEBBIX HHTErpupoBaHHBIX ACY TII.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Juctuminza TexHosornueckue KOHTPOJUIEPhl BXOJUT B 4aCTh yYEOHOIO IIaHa
bopmMHEpyeMyI0 ydacTHUKaMH 00pa30BaTEIbHBIX OTHOLICHUH 00pa30BaTeIbHOM MPOrPaMMBbI.

Jl1g n3ydeHust TMCUUIUIMHBI HEOOXOAUMBI 3HaHUs (YMEHMSI, BIAJACHUS),
c(OpMHUPOBAHHBIE B PE3yJIbTATE U3YUEHUs TUCLMILUIMH/ IPAKTUK:

TexHHUYeCKue cpencTBa aBTOMATU3alUU U YIIPABICHUS

CucreMbl aBTOMaTU3aUH U YIIPABICHUS

ITporpaMMupoBaHue U OCHOBBI aJITOPUTMHU3ALNH

Ludpossie TEXHOIOTHHA 00PaOOTKH MHPOPMALIUN B aBTOMAaTH3NPOBAHHBIX CHCTEMaxX
yIpaBJIeHUs

NudopmaTtuka

Maremaruka

MonenrpoBaHu€e CUCTEM YIIPaBICHHUS

DNEeKTpUUECKUE U3MEPEHUS

DJNEKTPOHUKA B YIPABISAIOLIUX YCTPOCTBaxX

TexHuueckue u3MepeHus U npuodopsl

[TpoexTrpoBaHne aBTOMaTU3UPOBAHHBIX CUCTEM

JIunHeiHble CUCTEMBI YIIPABIICHUS

3HaHus (yMEHUs, BIIAICHUS ), OJYyYEHHbIE IPU U3yYEHUH JAHHOM JTUCLUIUIMHBI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCLUIUIMH/IPAKTUK:

ABTOMaTH3a1Ms TEXHOJIOTHYECKUX ITPOLIECCOB U IIPOU3BOJICTB

ABTOMaTH3UPOBAaHHbIE HH()OPMALIMOHHBIE CUCTEMBbI

ba3pl naHHBIX U cucTeMbl AucneTdepckoro ynpasieHus B ACY TII

[TonroroBka K npoueaype 3aluThl ¥ NPoLEeaypa 3aIllUThl BBITYCKHON
KBaJIM(UKAIIMOHHON pabOThI

3 Komnerenuun odyuarouierocsi, popmupyembie B pe3yJibTaTe 0CBOEHUS

AUCUMIUITUHBI (MOAYJISI) M IUIAHMPYEMBbIe Pe3yJIbTaThl 00y4YeHus

B pe3ynbrare ocBoeHus AUCUUILIINHBL (MOAYs) «TexHonornueckrne KOHTPOILIEPhI»
oOyuaroluiics 10JKeH 001a1aTh CIEAYIOIMMU KOMIETEHIIUSIMHU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTop JOCTHIKCHUA KOMIICTCHIINN

[1K-2 Cnoco6eH BbIOMpaTh CLIOCOOBI M CPEICTBA KOHTPOJISI U PETYIUPOBAHUS JIIS
peain3aiy CUCTEMbl aBTOMATU3UPOBAHHOTO U aBTOMATUYECKOTO YIIPaBIICHUS
TEXHOJIOTUYECKHUM IPOILIECCOM TEPMHUUECKON U XUMUKO-TEPMUYECKON 00pabOTKH, a TaKxKe
OCYILECTBIIATH €€ peAIN3aLUI0

[1K-2.1 Omnpezenser cnocoObl KOHTPOJIS M YIIPaBJIECHUS TapaMeTpaMu
TEXHOJIOTUYECKOT0 IpoLecca

I1K-2.2 OcymiecTBisieT BEIOOP TEXHUUYECKUX U IPOTPAMMHBIX CPEJCTB IS
pearn3alnuy CUCTEMBI aBTOMATU3UPOBAHHOTO U aBTOMATUYECKOTO
yIpaBJICHUS

[1K-2.3 BrimonHsieT pa3paboTKy 0011el cXeMbl CHCTEMbI aBTOMaTU3UPOBAHHOTO
Y aBTOMAaTUYECKOTO YIPABICHHS TEXHOJIOTHYECKHUM IIPOLIECCOM H
ITOATOTOBKY TEXHUYECKOU TOKYMEHTAllUH




4. CTpyKTYypa, 00bEM U COAepKaHNEe TUCUUIIMHBI (MOXYJIs1)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 5 3aueTHbIX eaunul] 180 akaa. yacos, B TOM

HHUCJIIC:

— KOHTaKTHas pabora — 17,2 akaj. 4acos:
— aynutopHas — 14 akaj. 4acos;
— BHeayauTopHas — 3,2 akKaJl. 4acoB;

— camocTosTenbHas pabora — 154,1 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MO/ATOTOBKA K 3K3aMeHy — 8,7 akaj. Jac

<DopMa aTTeCTaluu - 3K3aMEH

AynutopHast ] o
KOHTakTHas paboTa E = dopma TeKyIero
X B
B aKaJ. yacax 5] u KOHTPOJIS
Paznen/ Tema 2 (B axan ) == A . P Kox
o
> 3 CaMOCTOSATENbHON |  yCIIeBaeMOCTH U
JUCIUIUIUHEBI N £ = ., | xomnerennun
g g paboThI MIPOMEKYTOYHOM
Tek. mal. | mpaxT. 'S aTTeCTaluu
3aH. 3aH. | O &
1. OcHOBHBIE TTOHATHS, HYHKIIUU
U CTPYKTYpPbl HUHTETPUPOBAHHBIX
CHCTEM NIPOCKTUPOBAHUSA U
yIIpaBJIECHUS
CamocTosTenbHOe
u3ydeHue
eOHOM 1 .
1.1 HaznaueHue, craHAapThl yl;a Ho YceTHbIi onpoc 1o
1 00111251 METOI0IOTUS 12 iTe y;IT - teme "O630p Buzmos | ITK-2.1, TTK-
CO3/1aHMs UHTETPUPOBAHHBIX HI()) HC}IZP ’ uHTerpupoBanubix | 2.2, I1K-2.3
cucTeM N cucrem"
JIOIIOJIHUTEIIbHOM
MaTepuasoB 1o
c TeMe.
1.2 Dy CamMocTosTenbHOE
HHTCIDHDOBARHLIX CHCTEM U3y4eHue YceTHbIi onpoc 1o
pPHb yueOHOil u Teme "Bri6op
yIIpaBIeHHs, HepapXudecKast
HAay4HO o01ero Buga
CTpYKTYypa 1 1 10 . | TIK-2.1, ITK-
. JUTEPATypBI. UHTETPUPOBAHHON 29 1K-2.3
HMHTETPHPOBAHHON CHCTEMBI 2, TIK-2.
AR IeHIS IMouck CHCTEMBI IS
ymp JOTIOTHUTENBHOM 3a]aHHOTO
TEXHOJIOTHYECKUM "
Hpotteccom MaTepHaIoB 10 TIPOU3BOJICTBA
Teme
HWroro no pazgeny 1 1 22
2. YpOBHU MUHTETPUPOBAHHOM
CHCTEMBI IPOEKTUPOBAHUS U
yIIpaBICHHS
CamocrosrensHoe | YcTHbIN onpoc 1o
n3y4YeHUe teme «Pa3paboTka
eOHoi CTPYKTYpHI
2.1 YpoBHU KOHTPOJIIIEPOB U 1 12 J'II/I}:é ATVORL HHTerpI};Ko}I;r;HHOI‘/i TIK-2.1, TIK-
SCADA PaTypbI, pHp 2.2, TIK-2.3
5 HOATOTOBKA K CHCTEMBI JIJISI
n1abopaTopHBIM 3aJ]aHHOTO
3aHATUSIM MIPOU3BOJICTBAY
2.2 CxeMmbl JIOTHYECKOT0 U CamocrosrensHoe | YcTHbIN onpoc 1o MK-2.1. TIK
¢dusugeckoro 1 12 U3y4YCHHE TeMe 29 HI’< 23
B3aMMOJEHUCTBUS yPOBHEH yueOHOH U "Onpenenenue e




GbyHKUMH ypoBHEH
MHTETPUPOBAHHOM
CHCTEMBI JUIS

HaY4HO 3aJJaHHOT0 00BEKTa
JTUTEPaATyPHI. yrnpapieHus" ,
WHTETPUPOBAHHON CHCTEMBI TTouck "Br16op
yIIpaBICHUS JIOTIOJTHUTEIILHOM TEXHHUYECKUX
MaTepuaoB 110 CpPe/CTB
TeMe. aBTOMAaTH3UPOBaHH
0l cucTemsl AJIs
3aJJaHHOTO
obObexra"
HWroro no pazaeny 24
3. [IporpaMMHO-TEXHUYECKUE
CPEZICTBa ITOCTPOCHUS
MHTETPUPOBAHHBIX CHCTEM
CamocrosTensHOe .
VYcTHBIN omipoc 1o
n3yvdeHune N
3.1 INpuknagHble TaKeTHl eOHOIt #abopatopHoii
;1;1 CES,Z[aHI/ISI 12 Jm};té aTypBL padore Nel TIK-2.1, TTK-
A PaTypE, «Coznanue npoekra | 2.2, [IK-2.3
HMHTETPUPOBAHHBIX CUCTEM MIOJTOTOBKA K
1A6ODATODHEIM C HCIIOJIb30BaHUEM
PaTOP Simatic Manager».
3aHATHIM
CamocrosTenpHOe .
YcTHBIH onpoc 1o
n3yJdeHue N
e6HOi nabopaTtopHOH
3.2 OCHOBHBIE TTOHSTHS U y pabote No2
JUTEPATYPHI,
Ha3HAYeHHS S3BIKOB «M3yyenne koMaH[
MOJrOTOBKA K .
TEXHOJIOTMYECKOTO 10 1A60DATODHEIM OMTOBOM JIOTUKH TIK-2.1, TIK-
IPOTPaMMHUPOBAHUS paTop s3bika STEP7 Ha 2.2,1IK-2.3
3aHATHSM,
crangapta IEC-61131-3 BEIONHOHNE MpUMepe CUHTE3a
(MDBK 61131). KOMOUHATOPHOH
WHIUBHAYaIHHOT .
MEePEKITI0YaTEIbHOM
0 0 3aJIaHus 110
CXEMBI»
pabore
CamocrosTenpHOE
HU3y4YeHUe
yueOHOi .
YcrHBIH ompoc o
3.3 OcHOBEHI JUTEPaTypBbl, N
porpaMmMupoOBaHust € IIOAroTOBKaA K Ha60paTOpHOH
P pabote Ne3 TK-2.1, TTK-
HCTIONIb30BaHUEM 8 Ta00PaTOPHBIM
«/cnonb3oBanue 2.2,TIK-2.3
CTaHAapTHEIX s1361K0B LAD 3aHATUSAM, o
6UTOB MapKepHOH
u STL BBITIOJIHEHHE
naMATH»
WHIUBHAYaIHHOT
0 3aJlaHus 10
pabore
YcerHbll onpoc o
nmabopaTopHOit
CamocTosiTenbHOe
pabote Ned
U3ydeHHe N
. «CuHTes3 peneitHoit
yueOHOM
CXEMBI C
3.4 Ucnonp3oBaHue JUTEPATYPBHI,
CHCTEMHO MaMsTH MOJrOTOBKA K HCTOTIH30BARHEM
KOHTpoJIIepa npu 12 nabopaTopHbIM KaTymiex ¢ TIK-2.1, TTK-
P pa tp patop MaMATBIO» 2.2, 1IK-2.3
peanu3anuu nporpaMmsel 3aHATHSM, o
VYcrHBI ompoc o
YHpasJICHUA BBIIIOJIHCHHUEC .
WHJIUBHUIYaIbHOT naboparopHof
Y pabote Ne5
0 3aJlaHus 10
«M3ydenune komanj
pabote
BBIACJICHUA
¢bponTa»
3.5 Tlonsarue 12 | Camocrosrtenmsro | YcrtHblit ompoc mo | ITK-2.1, TTK-




€ U3ydeHue

yueOHOI nabopaTopHO’
JUTEPATYPBI, pabote Neb6
IIOJTOTOBKA K «M3yyenne koMaH[
aAKKyMYJIATOPOB
N 71a00paTOPHBIM paboThI ¢
nporeccopa. JleiicTue ¢ 2.2,TIK-2.3
3aHATHUSM, AKKyMYJIATOPOM
AKKyMYJISTOPaMHU.
BBITIOJTHEHNE mporeccopa u
WHIUBUAYAIHHOT ajzipecau
0 3aJIaHus 110 JIAHHBIX))
pabote
CamocrosrensHoe | YCTHBIHM onpoc 1o
U3y4deHHe nabopaTtopHoOi
yueOHOM pabote No7
JUTEPATypEI, «Peanuzanus
IIOJTOTOBKA K CUCTYHKOB»
3.6 Peanuzanus CUeTUNKOB 5 . IIK-2.1, TIK-
. 8 71a00paTOPHBIM Y cTHBIIH ompoc 1o
U TaliMepoB . 2.2, 1IK-2.3
3aHSITHUSIM, nabopaTtopHoOi
BBITTOJTHEHUE pabore Ne§
uHAuBUAYaIbHOT | «V3ydyeHue KoMaH]
0 3aJaHus 110 paboThI ¢
pabote TaiiMepamuny
CamocrosTenbHOe
n3yJdeHue
eOHOIt N
i VYceTHBIH onpoc 1o
JIUTEPATYPEI, .
MIOJTOTOBKA K nabopatopHoi
3.7 Peanuzanus pabote Ne9 IK-2.1, IIK-
. 10 1a60paTOPHBIM
MaTeMAaTHUECKHX OTeparuii «3yuenue komanng | 2.2, TIK-2.3
3aHATUAM,
HaJl YUCIOBBIMU
BBITTOJTHEHUE
BEJIMYNHAMID»
HHIUBUAYAIHHOT
0 3a7aHus 10
pabote
5
CamocrosTenbHOe
n3ydeHue
yaeOHOH
JIUTEPaTypHL, YcrHbli onpoc o
3.8 OCHOBHBIE OHATUS HOJTOTOBKA K 1abopaToOpHOI MK-2.1. TIK
CTPYKTYPHOTO 8 n1ab0paTopHBIM pabdote Nel0 29 HI& 23
IpOrpaMMUpPOBaHUS 3aHATUAM, «OpraHu3aluoOHHBI - '
BBITIOJTHEHNE ¢ OJI0Ku»
WHIUBHAYaIHHOT
0 3a7aHus 110
pabote
CamocrosTensHOe
n3ydeHue
eOHo .
i VYeTHbIH onpoc 1o
JIUTEPATYPBI, .
MOJrOTOBKA K nabopatopHoi
3.9 Peanuzanust GQyHKIMA 1 pabote Nel 1 IK-2.1, TIK-
10 71a00paTOPHBIM
(HhyHKIIMOHAIBHBIX OJIOKOB «BIIOKH TaHHBIX, 2.2, 1IK-2.3
3aHSITHSIM,
(yHKIMOHATBHEIE
BBITTOJTHCHUE
6110KH 1 pyHKIIUI»
WHIUBHAYAIHHOT
0 3aJlaHus 10
pabore
HWroro no pazaeny 90
4. Bo100p TEXHUYECKUX CPEACTB U
MIPOSKTUPOBAHUE CIIOKHOM
UHTETPUPOBAHHON CHCTEMBI
yIpaBlieHUS
4.1 lopsnox CamocTosiTensHOe Ompoc o MK-2.1. TIK
(hopMHpOBaHUS TTPOEKTA 5 10 H3y4eHUE BBITIOJTHEHHO M 29 1_[}2 23
CHCTEMBI YTIPABIICHUS C yaeOHOH CaMOCTOSITENIbHOU - '




pabote

JIUTEPATYPHI, «Pa3paboTka
IIOJTOTOBKA H (GYHKIIMOHAIBHOM
YYETOM TEXHOJOTHUECKHUX
. BBIIIOJTHEHNE CHCTEMBI
TpeGOBaHMI K
WHIUBUAYAIBHOT yIIpaBJICHUS
(YHKIIMOHUPOBAHHIO
0 3a7aHus 110 3aaHHBIM
00beKTa yIpaBICHUS .
nabopaTopHO’ 00OBEKTOM.
pabote Ocku3HOE
MPOCKTHPOBAHUE)
YcTHBIH ompoc 1o
nabopaTopHO
pabote Nel2
«Hcnonp3oBanue
MYJBTHIK3EMILISIPH
Ol MOJIENTH JIAHHBIX
CamocrosTenpHOe
JUTSL OpraHU3aIHN
n3yvdeHne
. IpOrpaMMBbI
yueOHOM
yIIpaBJIECHHS
JIUTEPATYPBI,
4.2 CTpyKTypUpOBaHUE OJTHOTUITHBIMU
MOATOTOBKA K
TPOTPaMM YIIPaBICHUS 00BEKTaMU B TIK-2.1, TIK-
41 n1abopaTopHBIM .
TEXHOJIOTHYECKUMHU COCTaBe CIIOKHOI 2.2, 1IK-2.3
3aHATHSM,
arperatamu CHCTEMBD».
BBITIOJTHEHNE
Onpoc 1o
WHIUBHAYAIHHOT N
BBITIOJTHEHHOH
0 3aJaHus 110 N
CaMOCTOSITEITbHON
pabore
pabore
"Pa3paboTka
IIrOpUTMa
yIIpaBJIeHUs
3a[aHHbIM
o0BeKTOM"
VYcTHBIN omIpoc 1o
nabopaTopHO
pabote Nel3
«Pa3pabotka n
MporpaMMHast
peanu3arms
KOHTYpa
PEryJIupOBaHHS
CamocrosTenpHOE HETIPEePHIBHBIM
U3ydeHHE HapamMeTpoM
yueOHOi TEXHOJIOTMYECKOTO
JUTEPATyPhI mpolecca ¢
4.3 ®opMHpPOBAHUE CHCTEM PATYPEL, port
IIOAroTOBKaA K HCII0JIB30BAHHUEM
YIpaBIEHUS CIOKHBIMH 4 naGopatoprsi | TIHJT perymsropay TIK-2.1, TTK-
TEXHOJIOTHUYECKUMHU parop pery. pay. 2.2, 1IK-2.3
3aHATHUSM, Omnpoc no
0o0BeKTaMu .
BBITIOJTHEHHE BBITIOJTHEHHON
WHIUBHUAYAJBHOT | CaMOCTOSTENBHOM
0 3a7aHus 110 pabote
pabote "Pa3padotka u
NporpaMMHast
peanu3anms
KOHTYpa
pEryJIupOBaHHS
3aJaHHBIM
HapamMeTpom
o0BeKTa
ynpasyieHus"
Hroro o pazneny 18,1
HWroro 3a cemectp 154,1 SK3aMeH




Hroro no JUCHUITIIINHE

1541

OK3aMCH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jl1s peanu3anuy Npe1ycMOTPEeHHBIX BUIOB y4e0HOI padoThl B KauecTBe
00pa3oBaTe/IbHBIX TEXHOJIOTHI B PeNoIaBaHuM TUCHUILIUHBI « TexHomornueckue
KOHTPOJUIEPHD) HCMOJb3YIOTCS

TpaauunonHbele 00pa3oBaTeNbHbIE TEXHOIOIMH — HH(OPMALIMOHHAS JIEKLIHS
(BBOJHY!O JIEKILIMIO, TJI€ Ia€T NIEPBOE MPEJICTABICHUE O MPEAMETE U 3HAKOMCTBO CTYJICHTOB C
Ha3HA4YEHUEM U 33J]a4yaMU Kypca); JeKIHH — KOHCYJIbTALUHU, U3JI0’KEHHE HOBOTO MaTepuaa
COIIPOBO’KAAETCS IOCTAHOBKOM BOIPOCOB M JUCKYCCHEN B IIOUCKAX OTBETOB HA 3TU
BOIIPOCHI; Ta00OpaTOpHbIE pabOTHI.

TexHonoruu npodaeMHOro 00ydeHus: — NpoOJIEeMHBIE JIEKIMHU ABISIETCS Pe3yIbTaTOM
YCBOEGHMSI ITOJy4EHHOH HH(OpMAIMK OCPEICTBOM IIOCTAHOBKU IIPOOIEMHOr0 BOIpOCa U
IIOMCKA IyTEH ero perieHus; J1abopaTopHble paboThl C UCIOIB30BAaHUEM MPOOIEMHOTO
o0y4yeHue, KOTOPOE 3aKJIF0YAETCS] B CTUMYJIMPOBAHUN CTYI€HTOB K CAMOCTOSATEIbHON
«100BIY€» 3HAHUH, HEOOXOJUMBIX JJISl PELIEHUsI KOHKPETHOH NMPO0JIEMBI.

NHpopMalnoOHHO-KOMMYHHKALMOHHBIE 00pa30BaTebHbIE TEXHOJIOIUU — B XOI€
IIPOBE/ICHUS JIEKLIMOHHBIX 3aHATUI MPeayCMaTPUBAETCS UCIOIb30BAaHUE 3JIEKTPOHHOIO
JI€MOHCTPALIMOHHOI'0 MaTepuana (JeKIUU-BU3yalu3allui ), UCIoIb30BaHue MHTepHeT
pecypcoB Uil IPOMEKYTOUHBIX aTTECTAlUi U IPOBEPKH OCTaTOYHBIX 3HAHUI.

JIeKIIMOHHBIN MaTepua 3aKperusieTcs B Xoie 1a00paToOpHBIX pabdoT, Ha KOTOPBIX
BBITTOJIHSAIOTCS TPYNIIOBBIE WIIM WHAWBHIYAIbHBIEC 3aJaHUS 110 TPOIIEHHON TeMe.

JlaGopaTopHbIe 3aHATHUS MPOBOASTCS B MHTEPAKTUBHOM (popMe C CIIOIB30BaHNEM
CIICAYIOMIMX METOJIOB HHTEPAKTUBHOTO O0yUCHHUS:

aKTyaJIH3anys MO3HABATEIBHON JeSITeIbHOCTH YUaIIUXCS ITyTeM MOOYKISHHS K
OCMBICJICHHIO JIOTHKH U TIOCIIEA0BATEILHOCTH MPOBEJCHUS HAYYHOTO HCCIIEJOBAHUS, K
BBIJICJICHUIO B HEM TJIaBHBIX U HAHOOJIee CYIIECTBEHHBIX TAIOB; IIPU 3TOM OTIPEIEISIETCS
KOHEYHas [1eJ1b UCCIICIOBaHUs, a IIyTH €ro MpoBeeHNs U (JOPMBI IPECTABICHUS PE3yJIbTaTa
00y4JaroImuiicsl BRIOMpaeT cam;

OTCYTCTBHE KECTKO PEriIaMeHTHPOBAHHOTO TIOPSIIKA BBITOJIHEHHSI pabOTHI 1O
00paboTKe IKCTIEPUMEHTAIBHBIX TaHHBIX, KOTJa CTYACHT ONEPUPYET BCIIOMOTaTEIbHOM
nH(popmalre o cnocodax morcka He0OX0AUMbIX TPOrPaMMHBIX CPEICTB, PYHKIIHM,
MIPOTOKOJIOB Mepeaadn U 00pabOTKH JITaHHBIX, YTO BHIPa0ATHIBAET CLIOCOOHOCTH K IIO3HAHMUIO;

IIPY TIOCTAHOBKE M aHAJIN3€ PE3YIIbTaTOB UCCICIOBAHUS JIUTSl TOCTHYKECHUS
MOCTABJICHHBIX IIeJIel 00yJaroIuecs JOJDKHBI JIeNlaTh CPABHEHUS, COTIOCTABIISITH HOBBIC
(aKThI, MPUEMBI HCIIOJIb30BAaHHBIE JPYTUMH YIaCTHHKAMH TPYIIIEI, 00panaTh BHUMaHue Ha
MIPUYMHBI, BEI3BIBAOIIIE TO WIM HHOE SIBICHUE U OBITh CIOCOOHBIMHU TTPOJEMOHCTPUPOBATH
WH/IMBUYyAIbHOCTH CBOETO TI0/IX0/1a K PEHICHHUIO 33/1a4H;

NpOBE/ICHUE 3aHATUH B (pOpMe TTOMCKA MPUYHH JOIYIIEHHBIX OMNOOK MpH
MIPOBE/ICHUH MCCIIEIOBAHUS, IPUYMH HECOBITAJICHHUS PE3YIIBTATOB C TIOJYYEHHBIMU JIPYTHMU
rpymmnamMu 00ydJaronuxcs, moOyKIeHNEe K CTPEMIICHHIO HAXOUTh U YCTPAHATh Yy)KHE U CBOU
OIIH1OKH.

CamocrosiTenpHas paboTa CTUMYJIUPYET CTYJIEHTOB K CAaMOCTOSITEILHOM MPOpadoTKe
B IIPOIIECCE BBHITIOJTHEHUSI KOHTPOJIBHBIX Pa0OT, a TAK)KE B TIPOIIECCE MOATOTOBKU K YCTHOMY
OTIPOCY, TECTUPOBAHHIO U UTOTOBOH aTTECTAIIHH.

6 YueOHO-MeTOAMYECKOE 00ecTiedeHre CaMOCTOATEILHOM PadoThl 00y4ar0IMXCH

HpCI[CTaBJ'ICHO B IPUJIOKCHHU U 1.

7 OueHO4YHbIE CPeICTBA ISl IPOBEACHUS POMEKYTOYHON aTTeCTAllul
[IpencraBieHbl B TPUIIOKEHUH 2.

8 YueOHO-MeTOAM4YeCcKOe M HH(POpMALMOHHOE 00ecnieYeHHe U CHMILINHBI
(MmonxyJis)
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TeKCT : HenmoCpeACTBEHHBI.

2. umog, O. B. ITporpaMmmupyembie KOHTPOJUIEPHI B CUCTEMAX ITPOMBIILICHHON
aBromatuzanuu: yueoOHuk / O.B. [llumos. — Mocksa : UH®PA-M, 2024. — 365 c. + [lom.
MaTepHaisl [ DnekTponHbiil pecypc]. — (Bricmiee obpasosanue). — DOI 10.12737/17505. -
ISBN 978-5-16-019101-0. - Tekct : anekTponHsIit. - URL:
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IO TOIHCKE.
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mwiargpopma HOpaiitr [caiit]. — URL:https://urait.ru/bcode/511496 (mata oOpareHus:
01.03.2026).

5. Pga6uuxos M. IO. IIporpammupoBanue CUCTEMBI IUCIIETYEPCKOTO YIIPABICHHUS !
yaebHoe mocobue / M. 1O. Ps6unkos, E. C. Psouukosa ; MI'TVY. - Maraurtoropck : MI'TY,
2016. - 1 snektpoH. ont. quck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1528. - TekcT : 31eKTpOHHBIIA.

6. bekkep, B. ®@. Texuuueckue cpeacTpa aBToMaTu3auuu. MiHTepgeicHbie ycTpoicTBa U
MHUKPOIPOIIECCOPHBIE CpelicTBa : yueOHoe mocoone / B. @. bekkep. - 2-e uzz. - Mocksa : PUOP :
NH®PA-M, 2020. - 152 c. - (BO: bakamaBpuar). - ISBN 978-5-369-01198-0. - Tekcr :
anekTponubii. - URL: https://znanium.ru/catalog/product/1062242 (nara oOparieHus:
01.03.2026)
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7. Aanpees C. M. IlporpaMMupoBaHie MUKPOITPOLIECCOPHBIX KOHTPOJIJIEPOB
SIMATIK S7 300/400. JTabopaTopHblii mpakTHKYM : yueOHoe nocobue / C. M. Anzpees, M.
1O. Ps6uukos, T. I'. Cyxonocosa ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 a1eKTpoH.
onT. auck (CD-ROM). - URL:
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S7-300/400 : yaeoHOe mocobue / C. M. Auapees, M. 10O. Psouukos, E. C. Ps6unkosa, H. A.
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r) [IporpammHuoe obecneuenue u UHTepHeT-pecypceb:

IIporpammHoe o0ecnieuenune

HaunmenoBanue N
o Ne norosopa Cpoxk neficTBuUS TULIEH3UN
MS Office 2007 | 135 o1 17.09.2007 Gecepouro
Professional
7Zip cB00OOHO pacnpocTpansemoe 110 6eccpodHo
CoDeSys cB00OOIHO pactpocTpansemoe [10 O6eccpouHo
FAR Manager cB00OOHO pactpocTpansemoe [10 0eccpouHO

HpO(l)CCCHOHaJILHLIe 0a3bl JaAaHHbIX U ]/IH(])OpMaIII/IOHHLIe CIIPaBOYHbIC CUCTEMbI

Hazpanue kypca

CcrUika

DnexTpoHHbIe pecypcbl oubmmoreku MI'TY um. ..
Hocosa

https://host.megaprolib.net/MP0109/W
eb

HanmonaneHas nHPOpMaMOHHO-aHATTUTHYECKAS
cucreMa — Poccuiicknii HHIEKC HAy4YHOTO LIUTUPOBAHMS

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

DrexkTpoHHas 0a3a IepuoIUUecKuX u3ganuii East View
Information Services, OO0 «MIBHUC»

https://dlib.eastview.com/

CDez[epaJILHoe ToCydJapCTBEHHOC 6IOI[)KCTHOC
YUIPCIKIACHUC «CDCI[epaJ'IBHHﬁ HWHCTUTYT

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

Poccwiickas 'ocynapcrBennas 6ubnuoreka. Karamoru

https://www.rsl.ru/ru/4readers/catalogu
es/

MexnyHapoaHas pedepaTuBHas U IOTHOTEKCTOBAs
crpaBoyHast 6a3a JaHHBIX HAYYHBIX U3MaHUHN «Springer

https://www.nature.com/siteindex

Wudopmannonnas cucrema - HopmatuBHbIe IpaBOBBIE
AKThl, OPraHNU3ALMOHHO-PACTIOPS AUTEIbHBIC

https://fstec.ru/tekhnicheskaya-zashchi
ta-informatsii/dokumenty-tzi?ysclid=lujk

Nupopmannonnas cucrema - bank JaHHBIX yrpo3
6e3onacHoct nHGopmanmu GCTIK Poccun

https://bdu.fstec.ru/?ysclid=lujkqy7cnw6
30508962

9 MaTepuajabHO-TeXHHUYECKOE o0ecnedeHue TUCHUIIMHBI (MOTYJIsl)

MaTepI/IaJ'IBHO-TCXHI/IqGCKOG obecreyeHme JUCIHUITIIIMHBI BKIIIOYACT!:
MaTepI/IaJILHO'TeXHI/I‘IeCKOG obecrneucHue JUCHUIIIIMHBI BKIIIOYACT:
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VY4eOHble ayAUTOPUH I IPOBEACHUS 3aHATUHN JIGKLIMOHHOTO TUIIA
(MynpTUMeIUITHBIE CpeNICTBA XpaHEHHs], IEpeAayy U MPeCTaBICHUs HHPOPMAIIUH)
(ayn.437)

YueOHast ayTUTOpHS JUIs IPOBEICHHS MPAKTHUECKUX 3aHATHIA: KOMITBIOTEPHBIH KJ1acc
(Ilepconanbuble KoMMbIOTEpHI ¢ TakeToM MS Office, Berxomom B MHTEpHET 1 € TOCTYIIOM B
ANEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTEIBHYIO Cpely YHUBEpcuTeTa) (ay. 448)

[Tomerienust 17151 caMoCTOSTENbHOM paboTsl oOydatonuxcs (IlepconanbHbie
komIbloTepsl ¢ makerom MS Office, Beixomom B IHTEpHET U ¢ IOCTYIIOM B 3JICKTPOHHYIO
nH(OPMAIMOHHO-00pa30BaTENBHYIO Cpey YHUBEpcUTETA) (aya. 448)

Y4eOHble ayAUTOPUH JUIA TPYNIIOBBIX U UHIMBUAYAIbHBIX KOHCYIbTALUH, TEKYIIETO
KOHTPOJISL U TPOMEXYTOUHBIX KOHCYIbTalui (Jlocka, MyJIbTUMEANMHBIN IPOEKTOP, 3KpaH)
(ayn. 448)

[Tomerienue U1t XpaHEeHHUS U TPOPHUIAKTHUECKOTO 00CITy)KUBaHUS Y4eOHOTO
obopynoBanus (Cremnaxu A1 XpaHeHUs! y4eOHO-MEeTOANYECKH JOKyMeHTalun) (ayn. 445)

YueOHast ayTUTOpHS JUIs IPOBEICHUS MPAKTHUECKUX 3aHATHIA U 1TaOOPaTOPHBIX
pabot: 1abopaTtopus aBTOMaTH3aIMK TEXHOJIOTHYECKUX MPOIIECCOB U IMPOU3BOJICTB
( mabopatopuslii crern «IIpomeinuieHHsle naTanku Temmeparypsi», [IT-CK + komnbroTep
¢ npeaycraHoBiieHHbIM [1O oT usrorosurens; 1adbopaTopHslii cteHa «IIpombllIeHHbIE
natyuku gasiaenus», [1IJ1/1-CK + komnetorep ¢ npenycranoBiaeHHbIM 110 ot uzrorosurens;
nporpaMmMHpyeMmblii torundeckuit kontposiep [1JIK-Siemens S7-300 + HoyTOyK ¢
npenycraHoBieHHbIM 110 oT uzroroButens; 1adoparopHblil cren] «OCHOBBI aBTOMATUKH,
OA-MP; nporpaMMupyemblii TIOTHIECKAN KOHTPOJIIEP C pacipeieleHHoi nepudepueit
Simatic S7-400) (ayxn. 450)



puiaoxenne 1

YuyeOHO-MeTOANYeCKOE O0ecTieYeHrne CAMOCTOSITeILHOI padoThl 00y4aromuxcst

ITo mucnumumHe «TexXHOIOrMYeCKUe KOHTPOJLIEPBD IIPEAYCMOTPEHA ayAUTOPHAS U BHEAY JUTOPHAS
caMmocTosiTeNbHas padoTa 00y4aroIUXCsl.

AynuTopHas caMOCTOsITeNIbHAs paboTa CTYACHTOB MPEAIOaracT BBHIIOIHEHUE U 3aIUTY
1a00paTOPHBIX PabOT, pelleHNe HHANBUYAIbHBIX 337a4 Ha CEMUHApax M MPaKTHKaXx.

Ilepeyennb
J1a00pATOPHBIX padoT

Bomnpocs! k 3amure

Pa3paboTka cTpyKTypbl
WHTETPUPOBAHHOMN
CHUCTEMBI JJIs1
3a/IaHHOTO
MIPOU3BOJICTBA

1. Kakue ypoBHU BKIIIOYaeT B ce0si COBpeMEHHasi HHTETpUpOBaHHAs cUCTEMa
YIPaBJICHUS TIPOLEeCcCOM?

2. Kakue 371eMeHTBI COJICPKUT YPOBEHDb YIIPABICHUS?

3. Kakue pyHKIUY BEITIOTHSICT YPOBEHD YIIPABICHHUS?

4. C moMOIIIbIO0 KaKUX CPEJICTB MPOUCXOIUT UH(OpMALIMOHHOE 00BEAMHEHNE
AJIEMEHTOB YPOBHS YIIPABJICHUS?

5. I3 kakuX OCHOBHBIX 3JIEMEHTOB COCTOUT TUIIOBOM KOHTYP PETyIUPOBAHUS?
6. Kakue ¢ynkiun BeinosissieT nojaeBoi yposenb ACY?

COSI[aHI/Ie IIPOCKTa C
HUCITIOJIB30BAHUECM
Simatic Manager

1. Kakue OCHOBHBIE THIIBI MOJYJEH HCIONB3YIOTCS B
IpOrpaMMHUpPyEeMOro KOHTposuiepa?

2. llepeuncnure GyHKINU CUTHABHBIX MOJTYJICH

3. Kakuie TUIIBI CHTHAIIBHBIX MOTyJiel BXosT B cemerictBo SIMATIC?
4. Kak nporCXOUT KOJUPOBAHKE XaPAKTEPUCTUK CUTHAILHOTO MOJYJISI B €T0
00o3HaueHun?

5. Kakoe HazHayeHne QyHKIMOHAIBHBIX MOTyNEH?

COCTaBcC

N3ydenune komanyg
OMTOBOM JIOTUKH SI3BIKA
STEP7 na npumepe
CUHTE3a
KOMOHHATOPHOI
MEePEKITI0YATETbHOM
CXEMBI

1. Yro Takoe Network nmpoekra?

2. B xakoM 3J€MeHTE pacrnojiaraeTcsi OCHOBHAs LIUKIMYECKas mporpamma’?

3. Kakue ab06peBuaTyphl UCTIONB3YIOTCS JJIS SI3BIKOB «CTIIHCOK OTIEpaToOpOBy» U
«Penelinplie nuarpaMmbi»?

4. Kak peanu3oBbiBaeTcs 0a30BbI€ JJOTHYECKHUE CXEMBI Ha SI3bIKaX CEMENCTBA
STEP 77

5. Kak peanmmzyercs pynknus «Hckmouaromee MJIN» Ha sizpike LAD u si3bike
STL?

Hcnonk3oBaHue OUTOB
MAapKEPHOU aMsITH

1. Kakue OuThI BXOJST B CIIOBO COCTOSIHHS TIpotieccopa?

2. JIns xakux neneid ucnosb3yrorcess outel FC, RLO 1 OR?

3. Yto Takoe ckoOouHbIi cTek? [IpuBeauTe npumep mporpaMmMbl
UCIIOJIb30BaHUS CKOOOYHOT'O CTEKa.

4. Kakue 0cOOEHHOCTH HCIIOJIb30BAHUE MAapKEPHBIX OUT MaMsaTu?

5. Kak 3a7ath y4acToK MapKepHO# 00acTu maMsaTH, B KOTOPOH JTaHHBIE
COXPAaHSIFOTCS U MOCJIE€ BBIKIIOYEHUS TUTAHU?

CunTte3 peneiHomn
CXEMBI €
HCITOJTh30BaHUEM
KaTylIeK C MaMsThbIO

. Kakyto BpeMeHHy10 mruarpaMmy padOThl UMEIOT KaTYIIKH C MaMsIThI0?

. Kakue BapuaHThl peanu3alui TPUITepoB BO3MOXKHBI Ha si3bike LAD?

. Kak onpenensiercs mpuoputeT KOMaH]1 yCTAHOBKU U cOpoca B TpUrrepax?
. Kakoe neiictBue npousBoautcs komanaoi NOT B peneitnoit goruke?

. Kakast komaHia nepexo/ia HCoJib3yeTcs 1o yciaoBuro RLO=17?

N3ydenune komanyg
BBIJICNICHUS (PpOHTA

. C momorpio Kakux KoMaua ooHapyxkuBatorcs Gpporter RLO?

. st Kakux 1ener UCroJIb3yKTCs KaTYIIKA BbIJeneHus GpoHTa?

. Kakyto posib BBINIOJIHSET MPOMEKYTOUHBIA MapKep B KaTYyIIKaX BbIACICHUS
¢dbponTa?

4. Kakas JIMTEIbHOCTh CUTHAJIA BhIICICHUS ppoHTa?

5. JIns kakux eMCTBUN B CUCTEME YIIPABIICHUS UCIIOIb3YETCSl CUTHAI
BbIJIeNIeHUS PpoHTA?

W N = KW —




Ilepeyennb
JIa00pATOPHBIX padoT

Bomnpocs! k 3amure

N3yuenue koMaH[
paboThI C
AKKyMYJISITOPOM
mporeccopa u
ajZipecaliy JaHHBIX

1. YUto Takoe akkymyssaTop mporeccopa? CKOIbKO aKKyMYJISTOPOB UMEET
nporeccop?

2. [TosicauTe paboty 6;10ka MOVE. Kak peanu3oBaTh 3TOT 010K Ha si3bike STL?
3. Kak npoussectu 3arpy3sky ACCU2? IlpuBenure nporpammy peaau3aluu
3arpys3Ku.

4. TTokaxxute crmocoObl 0OMEHA JAHHBIMU MEXKY JBYMsI aKKyMYJISTOpaMHU
nponeccopa ACCUI u ACCU2?

5. Kakue ieficTBUs ¢ akKyMYJIITOPOM ITpolieccopa BhIMOMHS 0T KoMaH 16l CAW
u CAD?

6. [IpuBenure mpumep nporpaMmsl Ha sizbike STL 3arpy3ku U BRITpYy3KU
JAHHBIX U3 MapKepHou nmaMaTu B akkymyssitop ACCU2 u o6paTHo.

Peanuzanms cueTYuKoOB

1. Kak opranu3oBaTh MocaeA0BaTEILHOE BKIIOUCHHIE CUCTUUKOB, IS ITOJIcUeTa
muckpeTHbiX coObITHi 0T 0 10 1 000 000? [TpuBenute cxemy Ha si3bike LAD?
2. Kakyro cTpyKTypy UMEeT CJIOBO CUeTYHKa?

3. Kakyro nndopmanuro coaepxut crapiias TeTpajia cioBa cueTdynuka?

4. ITpuBenuTe MpUMEPHI peaTnu3allii CYSTINKOB C HCIIOJIH30BaHUEM OJIOKOB U C
HCIIOJIb30BAaHUEM KaTYIIEK cyeTa

5. IlosicHuTE NPUOPUTET KOMaHJl YCTAHOBKH, CU€Ta U cOpoca CUeTUNKa

N3yuenne koMaH]
paboThI ¢ TaliMepaMu

1. Kakyto nHopmaIuo coaepKuT cTapiias TeTpajia cioBa Taimepa?

2. Kakoit komaH0# 3aImycKaeTcs TaiMep paciImpeHHOr0 HMITYJIbca?

3. [IpuBenuTe BpEMEHHYIO JUarpaMmy TaiMepa 3a/1ep>KKU BIKIIFOUEHHS

4. B yem otnmune pabOThl TAMMEPOB 3aACPKKH BKIFOUCHUS U 33/ ICPKKU
BKJIFOUEHUS € 3artoMuHanueM? [1osicHuTe oTn4uus o BpEMEHHBIM JUarpaMMam
paboThI TaliMEPOB.

5. Kakoe 3HaueHue OyaeT coaepKaTh CIIOBO TaitMepa, P 3aHECEHUU B HETO
3HaueHUsl, COOTBEeTCTBYIoNIee 20 MUHYTaM.

N3yueHnne komaH Hax
YUCJIOBBIMU
BEJINYNHAMH

1. KakuMu KoMaHAaMu peasin3yroTcs apupmerndeckue GyHKIuu?

2. CxonbKO 0a30BBIX THUIIOB JIaHHBIX U KaKUX MCIIONB3YIOTCS MIPH peaan3aluu
KOMaH] apu(METUYECKHUX Oreparuii?

3. Kakue popmatsl BEINOIHEHNS apuPMETHUECKOH Olepaiuu
NOJEPKUBAIOTCA A3BIKAMU ITPOrPaMMUPOBAHUS?

4. IlpuBeauTte npuMep peaanu3aluy IporpaMMbl BO3BEIEHUS YHCIIa C
IUIABAOIIEH TOUKON B IPOM3BOJIBHYIO CTETICHD

5. Kakue 6a30Bble TUIIBI JaHHBIX HCIONb3YIOTCS MIPU peatn3alun
MaTEMaTHYECKUX Olleparyi?

OpranuzanoHHbIE
O51oKH

1. [JaiiTe nmosicHEeHUE NOHATHUIO ITpEpbIBaHUs npoueccopa. [Ipuopurer
npepbiBanuid. Tursl npepsiBanuii. Cioco6s 00pabOTKH MPEphIBAHUS.

2. Iopsimok co3gaHust OpraHU3aIMOHHOTO O10Ka. THUITBI OpraHU3aIIMOHHBIX
650koB. [Ipumep cozanust OpraHU3alMOHHBIX OJOKOB pPa3HBIX THUIIOB.

3. IIpuBenute mpumep coznannss OB35, OB10 u nosicHuTe NOpsI0K €ro
HaCTPOMKH.

4. Kakue tunsl pectapra KOHTposuiepa cynectByror? Kak mporpamMMHbIM
00pa3oM OmpeaenuTh TUI pectapTa’?

5. Kakue opranuzaiinoHHble OJ0KH MO3BOJISIOT pealn30BbIBATh paboTy
IIPOrPaMMBbI B p€aJIbHOM BPEMEHHU.

bioku maHHBIX,
(GyHKIIMOHATIbHbIE
0JI0KHM 1 PyHKITUH

1. B uem ocHOBHOE OTIMYHE II100aTbHBIX OJIOKOB JaHHBIX OT AK3EMILISIPHBIX ?
[IpuBenuTe mpuMep 3aliCy U YTCHUS JaHHBIX TJI00ATBbHBIN OJIOK JTaHHBIX.

2. Kakoe ocCHOBHO€ Ha3HAYCHHE CHCTEMHBIX (DYHKIIMI M (PyHKITHOHATBHBIX
0JI0KOB?

3. Ucnonw3oBanne GpyHKIMi 1 GyHKIIMOHATIBHBIX 0JI0KOB. [IpuBenuTe mpumep
HUCITIOJIB30BaHUA.

4. JlaiiTe OsSICHEHHUE MOHATHUSIM (OPMATBLHOTO U (DaKTHYECKOTO MapaMeTPOB
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Ilepeyennb
JIa00pATOPHBIX padoT

Bomnpocs! k 3amure

IpH nepeaadye JTaHHbIX.
5. Kak ucnonb3ytotces rinodanbable 010ku ganubix? [IpuBenure npumep
MCTIOJIb30BAHMUSI

Hcnons3oBanne
MYJIbTUIK3EMIUIIPHON
MOJCIN NAHHBIX JJIs
OpraHu3aluu
MPOrpaMMbI
YIPaBJICHUS
OJHOTHITHBEIMH
00BEKTaMH B COCTaBE
CJIOJKHOM CHCTEMBI

1. Kak onpenenuTs CMCOK CUCTEMHBIX (DYHKIUH, TOIePKUBAEMBIX
KOHKPETHOU MOJIEJIbI0 POIIECCOPHOTO MOYJIsA?

2. Yro takoe auarHoctuyeckuit 0ydep? Kakum o6pazom MOKHO OPraHU30BaATh
3aMmiCh COOOIICHHUI B TMarHOCTHYECKUH Oydep.

3. IlpuBenuTe npuMep peanusaluy TaiMepa U reHepaTopa ¢ UCIOJIb30BaHUEM
CUCTEMHBIX (DYHKIIHH.

4. Kak peann3oBaTh JMHAMHYECKOE CO3/IaHUE U yJalleHHe OJIOKOB TAaHHBIX C
UCIIOJIb30BaHUEM CHCTEMHBIX (QYHKIUI

5. IlepeuncinuTe OCHOBHBIC THITBI CUCTEMHBIX (PYHKIUI

6. UTo Takoe MOJIeNIb MYJIbTHIK3EMILISIPOB?

7. [lpuBenuTe mpuMep peaau3aiiy U NPUHIKI pabOThI 3TOM MOJEIIN Ha
puMepe MporpaMMbl reHepaTopa

8. Kakux OCHOBHBIX IpaBUJI TPEOYETCs MPUIEPKUBATHCS, YTOOBI peanu30BaTh
MOJIeIb MYJIbTHIK3EMIUISIPOB.

9. Kakwue 311eMeHTHI 3arojioBKa ()yHKIIMY BKJIIOYAIOTCS TIPU PeaT3aIlii MOICIH
MYJIBTUIK3EMILISPOB

10. Kakoii Tvn nmporpaMMsbl yripaBiieHUs YA0OHO pean30BbIBATh C
HCIIOJIb30BAaHUEM MOJIENIH MYJIbTUIK3EMILIsApa?

Pazpabotka u
MpOrpaMMHas
peanu3anus KOHTypa
peryJIMpOBaHus
HETPEPBIBHBIM
apaMeTpoM
TEXHOJIOTMYECKOTO
npouecca ¢
ncnons3oBanuem [TN]]
peryssitopa

1. Tumnsl cTanapTHBIX peryasTopoB. [Ipumep 3anmycka peryssropa (B Buje
CTPYKTYpPHOI CXEMBI).

2. Kakue 0cHOBHBIE HACTPOEUHBIE TApaMETPBl UMEIOT TPOrPAMMHBIE
perynstopsl u3 6ubanoreku cranaapTHeIX pyHkuuit STEP 77

3. Kakue TUIbl CTaHJAPTHBIX PETYIATOPOB PEATU3YIOTCS OMOTUOTEUHBIMU
byakuusmu? [osicHuTe 0071aCTH UCTIOIB30BaHUE ITUX PETYIISITOPOB.

4. Kak ocy1iecTBIs€TCsl HACTPOWKaA U 3allyCK CTaHAapTHOIO peryisropa’?
5. B Kakux opraHM3alMOHHBIX OJIOKaX pealn3yeTcsl BbI30B (PYHKIINU
perysaropa u nouemy?

IIpuMepbl BADHAHTOB 3aIaHUI HA IPAKTUYECKYI0 padoTy

3ananue Nel: «YnpasiieHue JTUHUe KOHBeliepa»

Vcnonb3ys KoMaHAbl pesieiiHOM JIOTHKH, pa3paboTaTh CUCTEMY YIPaBJICHUS YIaKOBOUYHOM JIMHUEH
KoHBelepa. CTpyKTypHas cxeMa yIakoBOYHOI JUHUY n300paxena Ha puc.l. B Tabn.1 npuBenens! aapeca
1 0003HAYEHUsI CUTHAJIOB JATYMKOB U UCTIOJHUTENIBHBIX YCTPOUCTB.

PaGora ynmakoBo4yHOM TMHUM KOHBeHepa.

1. Bcsa pabora KoHBeiepa HauMHAETCS TOJNBKO IOCIE HaXaTus Ha KHOMKY «llyck».
[Tpu HaxxaTuu Ha kHONKY «CTOm» Bce MEXaHU3Mbl KOHBEHEpa OCTaHABIIMBAIOTCS.

2. Ilpm pocTkeHUM W3JAENUA JaT4MKa W3JEIHs

«/I1» neHta KOHBelepa

OCTAaHABJIMBAETCS. BKIIFOYAaeTCs CTaTKUBATENh, KOTOPBIA MTPOU3BOIUT 3arpy3Ky U3JIETUS B
Tapy 1 II0CJIE D3TOTI'0 B03BpaH_IaeTC$I Ha3zazn. XO,Z[ CTAaJIKUBATCJIIA orpaHquH KOHICBBIMHU
BBIKJIIOUATENAMU: «cTom Briepe — CB» u «cton Hazaxg — CH».

3. Tlocne Bo3BpalieHHs CTAJKUBATENsE B MCXOIHOE COCTOsIHME paboTa KOHBeiepa
MPOJIOJKACTCA.
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Q KH. «Myck» MyneT

onepaTtopa
Q KH. «CTon»

KoHBewiep

| |

YnakoBo4Has
Tapa

7‘\‘_, — CrankuBaTtenb L
| «Bnepen»
a «Hazag»

MNpuBoa

KOHBeKepa

«M» Mpvsoa

cTankumearens

Puc.l.  CrpykTypHas cxema ynakoBOYHOM JMHUM KOHBeWepa

Taobnuua 1

Anpeca u 0003HAYCHUS JATYNKOB U UCTIOJHUTEIBHBIX YCTPOUCTB YITAKOBOYHOH JIMHUW KOHBEHepa
Anpec O6o3Hauenue Komanna

10.0 Ku. «Ilyck» Knonka «Ilyck» koHBelepa

10.1 K. «Cron» Knonka «Ctom» KoHBeiepa

10.2 «CBy Konneroit «Ctorm Briepey CTajaKkuBaTels

10.3 «CH» Konueoii «Cton Ha3zam cTaJKuBarens

10.4 «I» JlaTyuk Hanu4us U3AeNus B MO3UIUN CTAIKUBAHUS

Q0.0 «M» ITpuBox KOHBelepa

Q0.1 «Bnepen» [TpuBo cTamKuBaTens ABMKEHUS BIIEpe]

Q0.2 «Hazan» [TpuBOx cTamKMBaTENs ABMKEHUS HA3a]]

3aganue Ne2: «YnpasiieHue Ju(pTOM»
Hcnonb3ys komanasl peneitHoit noruku STEP 7, pa3pabortarh cucteMmy ynpaBieHUs JTHPTOM.
ObecreunTh BBITOJIHEHUE CIEAYIOMUX QYHKIMHA yIIpaBICHUS:
1. BeI30oB audTa Ha 3TAK.
2. OTKpBITHE U 3aKPBITHE JBEPEi.
3. Ilepemerenue nudTa Ha 3aJaHHBIN STAK.
4. BkJroueHHe U BBIKIIOUEHHE CBETa B KaOMHE, MOICBETKY KHOIOK BBI30BA U 33aJJaHUE dTaxa.
5. Peanuzanuio He0OXOAMMBIX 11ay3 MPH BHITOIHEHUH J€HCTBUH.
Crnucox aJipecoB BXOJHBIX U BBIXOJIHBIX CUTHAJIOB YIIPABJICHUS U UX ONMKMCAHKE PUBECHBI B Ta0JI.

PaboTy nporpaMMel yripaBieHus JIM()TOM IPOBEPUTH HAa MOJEITH YIIPABICHUS.

CamocTosaTeNnbHyI0 paboTy 1Mo pa3paboTKe MporpaMMbl yIpaBiieHUs JU(TOM pa3feiauTh Ha TpU
dTarna, 3a K&KIBIH U3 KOTOPBIX CTYJICHT OTYUTHIBACTCS MHINBUIYAITBHO.

Jrtan 1. YnpasneHue ABMKeHHEM KaOMHBI TU(Ta TP BHI30BE U MIPU MEPEMEIIEHNH Ha 3aJaHHbINA
ITaK.

Jrtan 2. YrpaBieHHe JBEPSIMHU U OCBEIlEHHMEeM KaOWHBI U TOJCBETKA KHOMOK IPH BBITIOIHEHUH
KOMaH/I IepeMeIIeHHsI KaOUHBI.

Jran 3. ObecneyeHne HEOOXOAUMBIX I1ay3 MPU YIPABICHUU JIBEPbMHU KaOUHBI, €€ OCBELICHUEM,
IOJICBETKOW KHOIIOK U IoJayeii KOMaH/I.
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Anpeca u 0003HaYeHNE CUTHAJIOB TU(TA

Ta0mnuma 2

Anpec O6o3nauenue | Komanna

10.0 «I1B1» ITyTeBoii BeIKTIOUATENH 1-0T0 ATaXka
10.1 «I1B2» ITyTeBoii BBIKJIIOYATENb 2-0T0 dTaXa
10.2 «I1B3» [TyTeBoil BBIKITIOUATENH 3-0T0 TaXKa
10.3 «[1B4» ITyTeBoii BbIKIIOYATENb 4-0r0 dTa)Ka
10.4 «13» KoHueBoii «/IBepb 3aKpbITay

10.5 «J10» KonneBoii «J[Bepb OTKpBITa»

10.6 «KB B» KoHIIeBO# BBIKIIIOYATENIb BEPXHETO MOJOKEHHS KAOHMHBI
10.7 -- --

11.0 «B1» Knomka Bb130Ba 1-oro sraxa

11.1 «B2» Knormka Bb130Ba 2-0r0 3Ta)a

11.2 «B3» Knormnka Bb130Ba 3-oro sraxa

11.3 «B4y» Knormnka Bb130Ba 4-oro sraxa

11.4 «K1» Knomnka kabuHb! 1-oro sTaxka

11.5 «K2» Knonka kaOuHBI 2-0T0 dTaXKa

11.6 «K3» Knomnka kaGuHbI 3-0T0 dTaXka

11.7 «K4y» Knonka kaOuHbI 4-0r0 dTaXKa

Q0.0 «JIB1» Jlamma KHOIIKM BbI30Ba 1-0ro 3Taxa
Q0.1 «JIB2» Jlamma KHOIIKM BBI30Ba 2-0r0 3Taxa
Q0.2 «JIB3» Jlammia KHOTIKM BbI30Ba 3-0T0 Ta)xa
Q0.3 «JIB4» Jlamma KHOIIKM BBI30Ba 4-0ro 3Taxa
Q0.4 «JIK1» Jlamnia kHOTIKM KaOuHBI 1-0ro0 3Ta)ka
Q0.5 «JIK2» JlamMmia KHOTIKM KaOWHBI 2-0T0 3TaKa
Q0.6 «JIK3» Jlammia kKHOTIKM KaOWHBI 3-0T0 dTaxKa
Q0.7 «JIK4» Jlammia KHOTIKM KaOWHBI 4-0T0 3TaKa
Q1.0 «BBepx» Komanna «/IBusxeHue BBEpX»

QL1 «BHH3» Komanpna «/I[BueHne BHU3»

Q1.2 «OTKpBITH» Komanna «OTKpBITh 1BEPH»

Q1.3 «3aKpbITh» Komanna «3akpbITh 1BEPH»

Q14 «JIK» Jlamma ocBeleHus KaOUHBI
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IIpunoxenne 2

OueHovHbIe cCpeaCcTBA /IJIs1 MPOBeAeHHs POMEKYTOUYHOM aTTeCTAlNU

a) [lianupyemble pe3ybTAaThbl 00yUYeHUS U OLleHOYHbIE CPeICTBA JIsl IPOBEACHUS NMPOMEKYTOUYHOM aTTeCTAllUN:

CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHBIE CpesicTBA

IIK-2: Cnocoben Bblﬁl/lpaTb CIOCOObI CpeacTBa KOHTPOJIA U PETYyJIUPOBaHUA JIJIA peain3allud CUCTEMBI aBTOMATU3UPOBAHHOI'0 "

ABTOMATUYECCKOI'O YIIPpaABJCHHUA TEXHOJOTHNYECCKUM IIPOLECCOM TepMI/I‘leCKOﬁ u XI/IMI/IKO-TepMI/I‘ICCKOﬁ oﬁpaﬁoTKn, a TAKKE OCYIIECTBJIATH eé

peain3aiuio

[K-2.1

Omnpenensier crnocoObl KOHTPOIIS U
YIIPaBJICHUS MapaMeTpaMu
TEXHOJIOTUYECKOr0 Ipolecca

IlepeyeHb TEOPEeTHYECKUX BOMPOCOB:

1. Crpykrypa HHTErpUpOBaHHBIX CHCTEM. YTO BXOAUT B CTPYKTYpY
MHTETPUPOBAHHON CUCTEMbI IPOEKTUPOBAHUS U yIIpaBICHU?

2. Kakue ypoBHHU CTPYKTYpHI peasin3ytorcs B TUTIOBBIX ACYTII?

3. Kakue ¢yHkuuu BbINONHAET MONeBOH ypoBeHb? IlpuBenute mnpumeps
peasin3aiyy MoJIeBOro ypoBHs

4. Kakyro CTpyKTypy UMEET YpPOBEHb yIpaBICHU?

5. Kakue cpencrBa ucnonb3yloTcs A OpraHU3alUUd B3aUMOAECUCTBUS MEXTY
YpOBHSAMU?

6. Kaxkue ¢ynkun semonaser SCADA?

7. Yto Takoe BHEIIHWE IIENU CUTHAIBbHBIX Moxaynei? Kakue ¢yHKuMM OHHU
BBITIOJTHSIFOT?

8. Kaxkue QpyHKIIUM BBIIOJHSET TalbBaHUYECKAasl N30JIALUSA LIeTIei?

9. TIlo kakuM NpHHIOUIAM TPOM3BOIUTCS OOBEIMHEHHE OOIIMX BXOJOB M
BBIXOJIOB JUCKPETHBIX CUTHAJIBHBIX MOJyJIEH?

10. CnocoOsl 00MeHa manHbIMA co ctanmuamu S7-300/400.

11. Kakue KOMIIOHEHTBHI BXOISAT B OJHOMOIB30BaTenbckyto APM? Kakue
BO3MOJKHBI BapUAHTBI IOCTPOEHHUS OJHOINOIb30BaTENBCKON APM?

12. Kaxue ocHOBHBIE CTPYKTYpbl ypoBHs HMI Hcronb3yoTcsi B COBpEeMEHHBIX
CUCTEMAax yIpaBJIeHUA?

13. Kakoe oTnuuuMe MHOTOINOJIB30BATEIbCKONW CHUCTEMBI YeOBEKO-MAIIMHHOTO
uHTepdeiica OT 0AHONOIB30BATENbCKON?

14. Yro Ha3bIBaIOT pacnpeneneHHol cuctemoin APM?




CTpyKTypHBIi
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

15. Kakoe cnenuanu3zupoBaHHOE MTPOTPAMMHOE 00ECIIEYEHUE UCTIONb3YETCs IS
noctpoenus APM ¢ goctymoM uepes3 r1o0anbHyH0 KOPIIOPATUBHYIO CEThb M CETh
Wurepuer?

16. Kakas ocHoBHas o0nacts npumeHenuss APM ¢ noctynom yepes riao0anbHyIo
KOPIOPATUBHYIO CETh U ceTh MHTepHeT?

[lepeyeHb BONPOCOB MPAKTHKYMA:

1.

no

10.
11.

12.

[TosicHute Ha mpuMepe, Ha Kakue OJOKM pa3OuBaiics MporpaMMa B YIPaBISIOLIEM
koHtposuiepe? IlpuBeaure Ha3BaHue HTUX OJOKOB M (DYHKIUH, KOTOpbIE OHU
BBIITOJIHSIIOT.

[TpousBenure KoH(pUTypupoBaHUE cTaHIUU. [losicHUTE MOPSIIOK AEHCTBHIA.
3anaiite ajgpeca MoOIyled BBOJa BbIBOJA B pydyHOM pexume. Kak cucrema
MIPOU3BOJIUT pacIpeie]ICHUE ITUX aIPecoB?

3anuiuuTe OCHOBHBIE ONEPALUU PEICHHON JIOTMKH, KOTOPbIE HCIOJIb3YIOTCS IPHU
MIPOEKTUPOBAHUU PEIENHBIX CXEM

[Tpusenute npumep nporpammsl Ha sizbikax LAD u STL peanusyromuii oCHOBHbIE
OlepaIiu peJICHON JIOTHUKH.

[TpousBenuTe HACTPONUKY MOAYJISI aHAJIOTOBOT'O BBOJIa CUTHAJIOB HA TPEOYEMBbIii TUI U
JAana3oH

[IpuBenuTe cxXeMy MOAKIIOYEHHUS JHUCKPETHBIX JaTYMKOB K MOJAYIK BBOJA
JIUCKPETHBIX CUTHAJIOB, B KOTOPBIX CUTHAJI IIPEACTABIICH HAINIPSYKEHUEM ITIOCTOSSHHOTO
ToKa 24V.

[IpuBegure cxeMy NOAKIIOYEHUS [OUCKPETHBIX JAaTYMKOB MPU HUX [HUTAHUU
IIEPEMEHHBIM HaPSHKEHUEM

[TpuBeauTe oOIIYIO CTPYKTYPY YIPABIAIOLIEH MporpaMmbl, KoTopas Gopmupyercs ¢
HCITOJIb30BaHUEM CTPYKTYPHOIO ITPOrpaMMUPOBAHUS

[Tpou3BenuTe YTeHUE AUATHOCTHUECKUX COOOILEHHH MpoIieccopa KOHTpoJuiepa
[Ipon3sBenuTe OTIAIKY IPOTPAMMBI YIIPaBICHUS ¢ UCTIOIb30BaHneM VAT TaOmuibl 1
pexuMa MOHUTOPUHTa porpaMMel. Kakue erie nporpaMMHbIE CpeACTBa OTIAAAKU s
ATOTO UCTONb3YyI0TCA?

[TpousBenute OOHYNIEHHE 3arpy30uHON MaMsATH mporeccopHoro moxyns CPU
412-2DP.
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CTpyKTypHBIi

3JIEMEHT [Tnanupyemble pe3yiabTaThl O0yYeHHS OneHoyHbIe CpeaCTBa
KOMIETEHINH
[1K-2.2 OcymiectBisier  BbIOOp — TexHMuyeckux U | [lepeyeHb TeOpeTHYECKUX BOMPOCOB:

MPOTPAMMHBIX CPEICTB U  peai3aluu

CHCTCMbI ABTOMATHU3HUPOBAHHOI'O
ABTOMATHYCCKOI'O YIIPAaBJICHUA

u

1.]Ins1 KaKuX TUIIOB 3aJa4 MpeIHa3HauYeHbl CEPUH KOHTPOJIEPOB
S7-200/300/4007?

2.YT0 Takoe MyJIbTHIK3EMIUIIpHAs MO/Iehb JaHHbIX? Kak ucnonb3yercs Takas
MOJIENb TIPY (POPMHUPOBAHUY TTPOTPAMMBI YITPABIECHHSI HA KOHTpOJLIepe?

3.Kakue ocCHOBHBIE OTIIMYUS UMEIOT MPOLIECCOPHBIE MOAYJIM KOHTPOJIIEPOB
pa3HbIX cepuii?

4. IlpuBeaure KinaccUpUKAIMIO MTPOLECCOPHBIX MoAayiel. [losicHure o6nacTb
MPUMEHEHHS KaXXI0TO THTIA MTPOLIECCOPHOTO MOIYJIS

5.IlosicuuTe GyHKIMU MHIUKATOPOB HA JHMIIEBOM MaHEIN MPOLECCOPHOTO
MOIYJIs1?

6. /{51 kakux 1eneit 1 kakue GyHKIIUHU BBIIOIHSAET epeKItouaTelb,
pacIoa0KEHHOM Ha JIMIEBOM NaHEeI! MPOLECCOPHOTO MOTYIIS?

7.Kakue (hyHKIIMU BBIMOTHIIOT UHTEpQEHCHBIE MOTYTH?

8.1Tox KakMM HOMEPOM JIOJKHBI pacIioyiaratbesi HHTepQericHbIe MOAYIH IPH
KoH(UTyprpoBaHuU KoHTpoJuiepa S7-3007

9.TIpuBenuTe MpUMEpPHl OCHOBHBIX THITOB ()YHKITMOHATBHBIX MOYJIEH?

10. Kakue QpyHKIMH BRITOTHSIIOT KOMMYHUKAIIMOHHBIE TTPOIIECCOPHI?
11. Kak peanu3oBaHbl IIMHHBIC COSTUHUTENH B KOHTposutepax S7-3007
12. UYem oTnMYaeTcs TEXHUUECKAs peamnu3alus IIMHHBIX COeTMHUTENeH

Jutst KoHTposutepoB S7-300 u S7-4007
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CTpyKTypHBIi

3JIEMEHT [Tnanupyemble pe3yiabTaThl O0yYeHHS OneHoyHbIe CpeaCTBa
KOMTICTCHITHH

13. JInst KakuX 1eNer CIIyKUT CTOWKa KOHTpoJsuiepa?

14. Kakyto posib BBIIOTHSIOT GPOHTIITEKEPHI CUTHAIBHBIX MOJTyJICH?

15. Kak mpousBoautcs mporieaypa MmoJiHoro copoca KOHTposuiepa
(oOHYyJICHHE TTaMSITH )

16. Ha xakue Tumsl 1eauTces mamMstb KOHTpoJuiepa?

17. Jlnst kakux 1eseil uerob3yeTcs 3arpy30uHasl naMsaTh npoieccopa?

18. Kakyro ¢yHKIIMIO BEITONHAET paboyas maMsTh?

19. Kaxkune obmactv comepKuUT CUCTEMHAS TTaMSITh?

20. B kakoii 0051acTH MaMATH COJIEPIKUTCS TAMSITh CUSTIHKOB?

21. UYrto Takoe coxpansemas (retentivity) mamsTh?

22. Kakue ygacTku CUCTEMHOH MaMSITH BBITIOTHSIFOTCS KaK COXpaHseMbie?

23. Uepes kakoii uaTepdeiic mporu3BOIUTCS MPOrPaMMHUPOBAHUE U
KOH(HUTypHpOBaHHE KOHTPOJIIEpa?

24. Kakwue Turbsl nporpaMmMaTopoB UCHOIB3YIOTCS MPU
nporpammupoBanuu PLC S7-300/400?

25. UYro Takoe Simatic Manager?

26. Kak opranusyercst ycTaHOBKa JIMIIEH3MOHHOTO KJItoya Simatic
Manager?

27. C kaxoili 1enbio MPOU3BOAUTCA KOH(UTYPUPOBAHUE alNIapaTypbl
KOHTpoJuiepa?

28. UYro Takoe reorpaduueckas aapecanus moayieit PLC?

29. Kak Berumncnsercs reorpaduueckue aapeca MOIyaeH amis
koHTposutepoB S7-300 u S7-4007?

30. Kak ycTaHOBUTH CBOOOHYIO apecaliiio MOAYJIeH BBOIa BhIBOJA?

31. B xaxoMm pexxrme paGoThl KOHTpOJIIEpa MPOU3BOIUTCS 3arpy3Ka
KOHpurypauun?

32. UYto Takoe MPO3BOH BXOJIOB /BBIXOJIOB CUTHAIBHBIX MOIYJICH
KOHTpoJuiepa?

33. C TOMOIIBIO KaKOW YTHIIUTHI IPOU3BOIUTCS YCTAHOBKA COCTMHCHUS
YCTPOMCTBA MPOTPAMMUPOBAHHUSI ¢ KOHTPOJIIEPOM?

34. JInst KakuX 1esiel UCroJib3yeTcst TabauIa CHUMBOJIOB?

35. Uro Takoe online u offline mpoexTa?
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CTpyKTypHBIi

3JIEMEHT [Tnanupyemble pe3yiabTaThl O0yYeHHS OneHoyHbIe CpeaCTBa
KOMTICTCHITHH
36. Kax nmpokoHTpoiMpoBaTh CBOMCTBA MPOIIECCOPHOTO MOAYJIS?
37. Jnst kKakoW 11eJIM UCTI0JIb3YIOTCSl KOHHEKTOPHI B si3bike LAD? Kak
Oyzaet BRITISACTH porpamMma Ha sibike STL, peanusyromast KOHHEKTOp?
38. Kakyto cTpykTypy uMeeT KoMaH/ia YCIOBHOTO repexoa?

Jis kakux Lened MCHoib3yHTCs aKKyMyJaTopbl mpoueccopa? Kakue komaHabl
paboThI ¢ aKKyMYJISITOpaMU IpoIeccopa UCIIONIb3YITCA?

Hep €4YCHDb BOIIPOCOB NIPAKTUKYMA:

1 . HpOHSBeI[I/ITe KOH(l)I/IprI/IpOBaHI/Ie CTaHIIUH I10 3aJaHHOMY COACPKaAHHIO O60py,[[OBaHI/I$I
|0 u
Slat Module
1 PS 407 204

CPU412-2 DP[1]  |6ES?7 #412-2XG00-0AB0 [¥3.1
LF S055
MER 4 S
DI32xDC 24V EES? 421-1BL01-0440 0.3
D032«DC 24v/0.54  |BES7 422-78L00-0480 0.3
A08x13Bit EES? 432-1HF00-04B0 536...551
FM 451 FIx, SPEED  |BES7 451-34L00-04E0 §12..536 |512..535

.. | Order number Firmware MP| a.. | | address | Q address
BES7 407-0RAD1-0440

*l

109

;:E

N
S
i

T0_|1I AlTEw138k EES7 431-0HHO0-0ABD B36..567
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2. Peanuzyiite peneitHyro CXemMy 1 MOJIYIUTe 7151 He€ TaOJIUIly HCTUHHOCTH

«Bx1» «Bx2» «Bx3»  «Bpx1l»
11.0 11.1 11.2 Q1.0
I || | —{
«Bx4»
11.3
| |
11

3. 1o 3aianHO# TabuMIle HCTUHHOCTH CIIPOEKTHPYNUTE PEeNECHHYIO0 CXeMY YIpaBJIeHUS
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CTpyKTypHBIi
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpeacrBa

X1 X2 X3 Xy Xs Y Y
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. J1nst 3a1aHHOM cXeMbl BHELITHUX LENEH CIPOEKTUPYNUTE IIEKTPUUECKYIO CXEMY
MOJKJIFOUEHUS TUCKPETHOIO JaTYHUKa B IEPBOMY BXOJly CUTHAJIBHOTO MOJYJIS

On

02
———1Oos
t—"—700s
———100s

1 oe
—— ——10O 07
._AL{) 08
(09

Q10

Oon
p— 1O 12
— —10 13

210

— 22

23 O—1 ¢
28 O—7

—— —1) 14
————1 (15
—"—1016
— 1017
— 101
— —1 019

129Y M

! 20

25 O—F

26 O—
27 O—
28 O—F
29 O—
30 O

310
Noruka u 32 O0—1
WHTepdeic
BHYTPEHHEH 330 ;
LT e

350

36 O—
37—
3BO—
39 (0—]
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5. Onpenenute coctaB U (HYHKIIUU CUTHATHHOTO MOJIYJIS TIO YCIOBHOMY 0003HAYESHHIO.
Ornpeaennute Ha3HAYCHUE KaXI0TO MMOJIsl B 0003HAYCHHH.
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CTpyKTypHBIi

3JIEMEHT [Inanupyembie pe3ynbTaThl 00yUCHUS O11eHOYHBIE Cpe/ICTBa
KOMIICTCHITHH
5
L4
—3
—2
—1
6. [1o 3amannoit ctpykrype PLC onpenenure Kkakue MOIYJIM BXOIST B €0 COCTOB U
Ha3HA4YE€HHE KaXJA0ro MOIYJIs
PS cPU M SM: SM: SM:  SM: CP: .
(He oB3a- (nononin- DI DO Al AO - Point-to-Point
TensHo) TensHo) - PROFIBUS
- Industrial Ethemet
I1IK-2.3 Bremomnaser pa3pa60TI<y 06HICI>'I CXEMBI Hepeqeﬂb TeOpeTHYEeCKHUX BOINPOCOB:
CUCTEMBI aBTOMATU3UPOBAHHOI'O u
ABTOMATHYECKOTO yIIpaBJIeHUs 1. PaspaboraiiTe mporpaMMy yIpaBieHHUs HEMTPEPHIBHBIM 0OBEKTOM C

TEXHOJOTMYECKUM IPOLECCOM U MOATOTOBKY
TEXHUYECKON JOKYMEHTAIUU

UCIIONBb30BaHUEM cTaHaapTHoro 6noka [T /[-perynupoBanus?
2. CohopmupyiiTe TMOIB30BATENBCKYI0 (QYHKIHIO «OMpeneieHne CpeaHero» M
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CTpyKTypHBIi
3JIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

¢byHKumoHanbHbIN 010K «MHTerpupoBanue». [loscHuTe NOPSIOK NSHCTBUIN MPH
UX CO3JaHHUH U BBI30BE.

3anumuTe peKyppeHTHOE BhIpaxkeHue i ¢puiibTpa 1oro mopsaka. Pazpaboraiite
nporpamMMmy (puiIbTpa 1o JaHHOMY BBIPAKEHHUIO.

Kakwue s3bIKk1 TEXHOJIOTMYECKOI0 IPOrPaMMHUPOBAHUS OIIUCBHIBAIOTCS CTAHIAPTOM
IEC-61131-3 (MDOK 61131)?

Kak ¢popmMupyroTcst mporpaMMsbl YIIPaBIECHUS C HCIIOJIb30BAHHEM PEIICHHOM
noruku Ha si3pikax LD u STL?

Hep €4YCHDb BOIIPOCOB NIPAKTUKYMaA:

6.

Ecnu ¢ ALII moxyns ananorosoro BBoja npuxoaut curxai 11011000000002, o
KaKoe 3HAY€HHE HaIPSDKEHUS KONUPYETCs ATOW BEIMYMHOM, €CIM MOAYIb
HAcTpoeH Ha Juana3oH +-10B?

3anumuTe BbI30B cUCTeMHON QyHKIMH. Kakue neiicTBus MO3BOJISET peaan30BaTh
cucremHast pynkuus PLC «MacmtabupoBanue»?

[TpousBenute HacTpoiiky mnpepsiBanusi mnporeccopa OB10. Kakue cnocoOsr
HACTPONKHU MPEPHIBAHUN MOTYT UCIIOJIb30BATHCS ?

3anuIuTe MaTeMaTHYeCKOE PEKYPPEHTHOE BBIPAKEHUE Ul YHCIEHHOTO
MHTErpupoBaHusl BXxoAHoro. PaspaGoraiite nporpammy Ha s3pike STL ans
YHUCJIEHHOTO HWHTETPUPOBAHMS BXOAHOIO CHUTHajJa IO MPEICTaBICHHOMY
BBIPAXKEHHUIO.

Cozpaiite u HacTpoiTe nukiIndeckoe npepsianue OB35. Peanu3syiite B jaHHOM
LIUKINYECKOM MpepbIBaHUU BbI30B (pyHKIIMU «VIHTErpupOoBaHue).

Kakoe 3HaueHue NnpuMeT TalilMEpHOE CIIOBO IIOCJIE 3arpy3Kd B HETO 3HAUYEHUs
BPEMEHHU paBHOE 12 MUH.

Peanusyiite cxemy nukiandeckoro cueruuka ot 0 10 6 Ha s3eike LAD.

7.

8.

Pa3paboraiite hyHKIIMOHAIBHBINA OJOK AJI pacueTa peKyppeHTHOTO BhIpasKEHUS
y(K)=[dt/T]*[x(k)-y(k-1)]+y(k-1). [Ipou3Benute BbI30B Oiioka B OB35.

Pa3zpaboraiiTe mporpaMMy yhpaBieHHs U CKOHQUIYpUPYHTE CTaHIUU JUIS
CHCTEMBI yIIpaBlieHHsl CIsI00BOM TeJIeKHON
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CTpyKTypHBIi
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

IToct omeparopa

® S

Bnepen Hazag

Crsi6b1

Postbranr |

Cknan

KB|®| @ cB CH @ |@| KH
| ¢ Address | Data type | Comment
1 Q1252 |BOOL Ha#aTel o6& KHOMKA OAHDBPEMEHHD
2 KB 1 0.4 |BOOL
3 HH I 0.3 |BOOL
4 HHorka enepés 1 0.0 |BOOL
2 HHOMka Hazas, 1 0.1 |BOOL
5] CB 1 0.2 |BOOL
7 CH 1 0.3 |BOOL
8 Tenexka egeT EN... [Q 0.0 |BOOL
9 Tenexka eaeT Ha... |Q 0.1 [BOOL
10
9. Pa3pa60TaI7ITe IIporpamMmy peajim3dainuun MHOTOTAKTHOM CXEMBI B COOTBETCTBHUH C
TaOJIHICH
Takt 0 1 2 3 4 5 6 7
X
Y

10. Pa3pabotaiiTe mporpamMmy TNepeMemeHHs] JaHHBIX MEXKIY aKKyMYJISITOpaMH
npoliieccopa ¥ MapKEPHbIM JIBOMHBIM CIIOBOM 10 CJIEIYIOLIEH CXEME.
JBoitHoe cnoBo: (3¢ 54 1a 23H) = (AK1=23 1a 54 3cH); (AK2=1a 23 3c 54);

27




CTpyKTypHBIi
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

(MW10=3c_54H); (MW12=1a_23H).

11. IlpousBeauTe MPOrpaMMHYIO pEAIM3alUI0 Ha S3BIKE TEXHOJOTMYECKOIro
IpPOrpaMMHUPOBAHUS MHOTOAaKTHOTO aBTOMara — JeNuTeds Ha JiBa C
MCIIO0JIb30BAHUEM CUETUHKA.

12. Ilo 3amanHo# mporpamme Ha si3bike LAD cocTaBbTe BpeMEHHYIO JHarpammy
pabots! TaiimepoB T1 u T2.
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0) Ilopsaiok mpoBeaeHUsI MPOMEKYTOUYHON ATTECTAIIUM, MIOKA3ATEIM U KPUTEPHHU
OlLlCHUBAHMS:
[IpomexyTouHas arrectanusi 10 JUCHUIUIMHE «TE€XHONOTMYECKHE KOHTPOJUIEPHD)  BKIIIOYAET
TEOPETUYECKHE BOIPOCH, MO3BOJSAIONIME OICHUTh YPOBEHb YCBOEHHUS OOYyYarOIIMMUCS 3HAHUHA, U
MPaKTUYECKHE 3aJaHMUsl, BBIABIAIONINE CTEEHh COPMUPOBAHHOCTH YMEHUN U BIIAJICHUI, TPOBOIUTCS B
dbopMe FK3aMeHa.
DK3aMeH M0 JaHHOM JUCHUILTUHE IPOBOJUTCS B YCTHON (popMe 10 3K3aMEHAI[MOHHBIM OMiieTaM, KaXk bl
13 KOTOPBIX BKJIFOYAET 2 TEOPETUUYECKUX BOIIPOCA U OJHO MPAKTUUECKOE 3a/IaHUE.

Iloxkazarenu u KPUTECPHUHU ONCHUBAHHUA IK3aMEHA:

— Ha OICHKY «OTJHYHO» (5 OamioB) — oOydaronmiics JIEMOHCTPHPYET BBICOKHI YpPOBCHb
c(OPMHPOBAHHOCTU KOMIIETEHIIM, BCECTOPOHHEE, CHCTEMAaTHYECKOEe M TIyOOKOe 3HaHHE Y4eOHOro
MaTepHalia, CBOOOIHO BBIMTOJHSACT MPAKTUYCCKHUE 3a/IaHus, CBOOOIHO ONEPUPYET 3HAHUSMH, YMEHUSIMH,
MIPUMEHSICT UX B CHUTYAIHSIX TTOBBIIICHHON CIIO)KHOCTH.

— Ha OIEHKYy «xopomo» (4 Oamna) — oOyyaromuiics JEMOHCTPUPYET CpeIHUN YpOBEHb
c(OPMUPOBAHHOCTH KOMIICTEHIIUI: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JOITYCKalOTCA
HE3HAYUTEIIbHBIC OITMOKH, HETOYHOCTH, 3aTPYIHEHHS MTPH aHATUTHYECKUX OTEPALUsIX, TICPEHOCE 3HAHUI
¥ YMEHUI Ha HOBBIC, HECTaH/IAPTHBIC CUTYAIUH.

— Ha OIICHKY «yJIOBJIETBOPHTEJIbHO» (3 Oaia) — 00y4aroUUiics JEMOHCTPUPYET OPOTOBBI YPOBCHb
c(OPMUPOBAHHOCTH KOMITETEHIIMI: B XOJI¢ KOHTPOJIHBIX MEpPONPHUITHN JOMYCKAIOTCS OIIHOKH,
MPOSIBJISIETCS.  OTCYTCTBUE OTHAEIBHBIX 3HAHWM, YMEHWH, HABBIKOB, OOYYAIOIIUICS HCIIBITHIBACT
3HAYUTEIIBHBIC 3aTPYJHEHUS TPU ONECPHUPOBAHUM 3HAHMSIMH U YMEHHUSMHU IPU HX TEPEHOCE HA HOBBIC
CUTYaIlUH.

— Ha OLICHKY «HEeYy/10BJIETBOPUTEJIbHO» (2 6aria) — o0yJaroniuiicss 1IeMOHCTpUpPYeET 3HaHus He 6omee 20%
TEOPETUYECKOT0 MaTepuaa, J0MyCcKaeT CyleCTBEHHBIEC OIMOKHU, HE MOXKET MMOKa3aTh MHTEIUIEKTYalbHbIE
HAaBBIKU PEIICHUS MPOCTHIX 3a]1ad.

— Ha OIIEHKY «HeYy10BJIeTBOPUTEJbHO0» (1 0amr) — oOyuaronuiics He MOKET MOKa3aTh 3HAHUS Ha YPOBHE
BOCIIPOU3BENICHUSI W OOBSCHEHUS WHPOPMAIUH, HE MOXET I10Ka3aTh WHTEIUICKTyaJdbHbIC HaBBIKH
pEelIeHus MPOCTHIX 3a7au.



puioxenne 3
MeTtoauyecKkue yKa3aHus 10 BHINOJTHEHHI) KOHTPOJIbHON padoThl
[Mo nmuctumnuae «TexXHONOrHMYecKHe KOHTPOJUIEPBD» IPEAyCMOTpEeHa KOHTPOJIbHAs paboTa
00yJaroIuXcs.
1 3aoanue. Paboma matimepos.

Hcnonb3ys KoMaHabl yIIpaBieHUs TaliMepaMu, pa3padoTaTh CXeMy YIpaBJICHUS CBETO(OPOM.

1. OGecnieunts (QopMUPOBaHHWE CHTHAJIOB CcBeTogopa Ui JIBYX PEKHUMOB: PEXKUM
«PABOTA)» — obecrieunBaeT ynpaBlieHHE CBETO()OPOM B peKUME PETYJIMPOBAHUS JIBHIKCHHS Ha
nepekpectke; pexuMm «JIEXYPHbBIM» — obecneunBaeT (OPMUPOBAHHE TOIBKO CHUrHANA
«MUTAIOUINH JKENThIN» — HEAaKTUBHOE COCTOSIHME cBeTodopa. [lepekitoueHue pexxuMoB JT0JKHO
obecrieunBaThes nepekimouatTenem «Padounity—«/lexypHbiiiy».

2. [lpu peanuzanmy 3aJaHHON CXEMBI COCTaBUTh CTPYKTYPHYIO CXEMY YIIpaBICHHS C
YKa3aHHMEM HCIOJIb3YEMBIX OMTOB AJI XpAaHEHUS IPOMEKYTOUHBIX PE3YJIbTATOB BBIYMCICHUH.

3. Pazpaborare BpeMeHHYI0 1uarpaMMmy paOOTBl CXEMBI YIpaBJICHUS CBETO(GOpOM ¢
yKa3aHHUEM BCEX BPEMEHHBIX MapaMeTpOB.

x 1010

1
]

PexnM
«JJesky pPHELI

Pexum
«Pabota»

2 3aoanue.
CocTaBUTh MporpamMmy AJIs peaau3ainnu padoThl ABYXIIO3UIIMOHHOTO PEryIsITOpa.

[IpencraBuTh rpaduk peieiHON CTaTUYECKOW XapaKTEPUCTHKH.

Pa3paborate 6510K-CXeMy MPOrpamMMmBl.

PeanuzoBath nporpammy Ha sizbike STL.

[IpencraBuTh CKPUHIIOTHI PabOTBHI MPOrpamMMbl JIi BCEX BO3MOXKHBIX 3HAYEHMH BXOJHBIX

AN N R e B
af“H
/F
a

Hobde

CHUTHAJIOB.
U

a- mopor cpabaTbiBaHus, Z- 3aaHKe, Y —3HAUCHUE PETYJIUPYEMOT0 mapaMerpa,
g-CUrHaJ paccoryiacoBanus (e=Z-Y).
3 3aoanue.

CoctaBuTh NporpamMmy JAJisl peajin3alui paboTsl TPEXMO3ULIMOHHOTO PETYISTOPA.



1. IlpencraBuTh rpaduk penelHON CTaTUYECKON XapakTepucTUKU (0e3 30HBI BO3BpaTa U C 30HOM
BO3BpaTa).
2. Pa3pabotarb 6J10K-CXEMBI IPOTPaMM IS IBYX BAPUAHTOB.

w

PeanunzoBath nporpammel Ha si3bike STL.
4. TlpenctaBUTh CKPUHIIOTHI pA0OTHI IPOrPAMM Ul BCEX BO3MOYKHBIX 3HAUEHUI BXOJAHBIX CUTHAJIOB.

U U
L] — —pr— L= A
-a . -a N
V4 4
a £ a £
—_— L2 — | |2
a) 06e3 30HBI BO3BpaTa 0) ¢ 30HOIi Bo3Bpara A
U
U booe
7 c e y Z & LT U
- <I; a H
:I L2 — _u L2 ‘
Y Y N
a a A

a- mopor cpabareiBanus, A — 30Ha Bo3Bpara, Z- 3ajaHue, Y —3HAaUY€HUE PETYIUPYEMOIO
napameTpa, E-CUTHaJl paccoriiacoBanus (e=Z-Y).
4 3aoanue. Paboma ¢ mamemamuueckumu yHKyuamu (no eapuanmam,)

B cooTBeTcTBMY ¢ BapHaHTOM COCTaBHTH MPOTPAMMY JUISI BEIYMCIICHUS Ha si3bIke STL:

Bapuaat 3amaHme Bapuant 3ananie

Y =130+ (-12) D:=347<=239

1 Y =sin (1,7) 6 Y = SQRT (4.0)
Y =(76 % 8 -23 +56) Y = 1.0ed/1.0e3
D:=12>=3 D = 6532456 <> 323272

2 Y :=tan (0,1) 7 Y =exp (-2.0)
Y =120/20 Y =25 mod 12
Y =In(3.1) D:=(12.0/2.0) < (45-12)

3 Y =12%3/6 8 D:=23.0==12.0
D =87<21 Y =(54-5) * (34 -98)
Y:=(13/8)"1.8 Y:=128 - BCD

4 Yi=22hex OF Fhpex o | Y=3123
D==12<>13 D:=(12/2) <= (44%0.2)
Y:=ABS(12.4°+8%) Y=(3"+m34)

5 Y:=(12*3) and (2*#3) 10 D:=(5.4*2,5) <=(3*9
D=122>=193 Y=In(5.1)+ sin (5.3%)
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Bapuast 3amanne Bapuast 3ananue

Y =130+ (-12) D:=347<=239

11 Y =sin (1,7) 16 Y :=SQRT (4.0)
Y =(76*8—-23+50) Y :=1.0ed4/1.0e3
D:=12>=3 D := 6532456 <= 323272

12 Y =tan (0,1) 17 Y =exp (-2.0)
Y =12.0/20 Y :=25mod 12
Y =In(3.1) D:=(12.0/20)<(45-12)

13 Y=12%3/6 18 D:=23.0=120
D=87<21 Y = (54-5)*(34-98)
Y:=(13/8)"1,8 Y=128 » BCD

14 Y :=22hex or Fl:hex 19 Y.': 3 12’ 3
D:=12 <= 13 D:=(12/2) <= (44*0.2)
Y:=ABS(12.4°+8%) Y:=3"+In34)

15 Y:=(12*3) and (2*3) 20 D:=(5.4%2.5) <=(3"°)
D=122>=193 Y:=In(5.1)+ sin (5.3°)

[Tpumeuanue: Bce paspaboTaHHbIE TPOTPaMMBI JOJDKHBI COAEPHKATh TOAPOOHBIE

MOSACHSIOIINE KAKIYIO0 CTPOKY MPOrPaMMBI.
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KOMMCHTapuu,



