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Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. O3HaKOMJEHUE CTYJAEHTOB C COBPEMEHHBIMH MHUKPOMIPOLECCOPHBIMU CPEACTBAMH
aBTOMATHU3aLUU TEXHOJOTHYECKUX MPOIECCOB - MPOrPaMMUPYEMbIMHU JIOTUYECKUMU KOHTPOJIEpaMHU
(TVIK).

2. O3HaKOMIIEHHE CTYJEHTOB ¢ si3bikaMu IporpammupoBanus [[OCT P MOK 61131-3-2016.

3. OcBoeHuE CTyIeHTaMHU CPEACTB pa3paboTKu nmporpammHoro obecrneuenus s [JIK.

1.2. 3agauy AUCHUILIUHBI

1. IIpuoOpeTeHue CTyAeHTAaMU MPAKTHYECKUX HABBIKOB HEOOXOJUMBIX MPHU CO3JaHUHU U
obcmyxuBanuu coBpemMeHHbIX ACY TII umeromux B cBoem coctase T1JIK.

2. MecTo aucuuninnsl B crpykrype OIIOIT

bnok gucuumna: @T/l. dakynpTaTUBHBIE JUCUUILIMHBL.

Hnnexc quciurmmasl: OT/I.04.

PeanusyeTcs ¢ mpuMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-6. Cnoco6en OIIK-6.1. 3naer 3HaeT NPUHLIMIIBI OPraHUu3alNuN

pa3palaTeiBaTh U COBPEMEHHBIC AITOPUTMBI U | (QYHKIIMOHAJIBHBIX U MHTEP(PEHCHBIX CBSI3EH
HCII0JIb30BaTh IIPOrpaMMBl, BBIUHCIIUTENIBHBIX CUCTEM C 00BEKTaMU
AITOPUTMBI U UH(POPMALMOHHbIE aBToMatu3auuu. CHHTAKCUC U CEMAHTUKY
IIPOrpaMMBl, TEXHOJIOTUH, METO/IbI U JIITOPUTMHUYECKOTO S3bIKA
COBPEMEHHBIE CpeJICTBA KOHTPOJIS, IIPOrpaMMUPOBAHUS, TPUHLIUIIBI U
UH(POPMALMOHHBIE JUArHOCTUKY U YIPABJICHUS, |METOJOJOTUIO IOCTPOEHHUS aIrOPUTMOB
TEXHOJIOTMH, METOJIbl U |[IPUTOAHBIE JIJIS IIPOrPaMMHBIX CUCTEM; IPUHIIUIIBI
CpelICTBA KOHTPOJIS, [IPAKTUYECKOI0 IPUMEHEHNS |OpPTraHM3ally U COCTaB IPOrPaMMHOTO
JMarHOCTHKU U B cpepe cBoeit obecnieuenust ACY TII, meTonuky ee
yIpaBJICHUS, IPUTOTHBIE |TPOPECCHOHATBHON npoektupoBanus. Haznauenue
JUISI IPAKTUYECKOTO JeSITEIIbHOCTH IIPOrPaMMHUPYEMBIX JTOTMUYECKUX
npUMEHEHHUs B cepe KOHTPOJUIEPOB, CTPYKTYPY UX anmnapaTHOU
cBOeH 4acTU U IPOrPaMMHOI0 00ecTieueHusl.
PO(hECCHOHATBHON OIIK-6.2. Ymeer YmMeer BEIOMpPATH CPECTBA TIPH
ACATCITBHOCTU paszpabaThIBaTh, MPOEKTUPOBAHUU CUCTEM aBTOMATU3ALUU
MoU(ULIMPOBAT U yIpaBJi€HUs, IPOrPAMMHUPOBATH U
HCIIOJIb30BaTh OTJIaXKUBaTh CUCTEMBI Ha 6a3e
CYIIECTBYIOIINE AITOPUTMBI U | MUKPOKOHTPOJIEPOB; TPOEKTUPOBATH
IIPOrpamMMBl, MIPOCTHIE TPOTrPAMMHBIE AITOPUTMBI U
nH(GOpPMaIllMOHHbBIE peann30BbIBATh UX C IOMOIIBIO COBPEMEHHBIX
TEXHOJIOTMH, METO/IbI U CpEACTB NPOrPaMMHUPOBAHMS; UCIIOJIB30BaTh
cpencTBa KOHTPOJI, MIPUHIUIIBI ABTOMATU3aLNN TEXHOJIOTHYECKUX

JIMarHOCTHUKY Y YIIPABJICHHUS  |MPOLEcCOoB ¢ ucnonb3oBanueM [1JIK,
IIPU PEILIeHUH 3a7]a4 B CBOCH | pa3lessaTh 3a/1a4u, pelraeMble B paMKax

npodecCuoHaIbHON ABTOMATU3UPOBAHHON CUCTEMBI, MEXKITY
JESITEIIbHOCTH CPEIHUM U BEpXHUM YPOBHIMHU
aBTOMATH3ALIUU.

OIIK-6.3. Bnaneer HaBblkamu | Bnaneer HaBbIkaMy IPOEKTUPOBAHUS

MIPUMEHEHUS MPOCTHIX MPOrPAMMHBIX AJITOPUTMOB U UX
UH(GOPMAIIMOHHBIX peanuzanuu

TEXHOJIOTHI, METOJIOB U Ha s13bIKax MPOrpaMMUPOBAHUS CTaHIapTa
CpPEACTB KOHTPOJIS, I'OCT P MDBK 61131-3-2016 (IL, LD, FBD,
MUArHOCTHKY ¥ ynpasnenus, a |ST, SFC); HaBbikamu paboOThI B

TaK>Xe aJirOPUTMOB U WHTETPUPOBAHHOM cpesie pa3padoTKu
MporpamMm, OCHOBAHHBIX Ha MIPUKJIATHOTO MPOTPAMMHOT0 00eCTIeYeHUS
3TUX METOJax, IJIs s TTJIK.

NPaKTUYECKOTO MPUMECHEHUS
B cepe cBoeit
npodeccuoHaNBHOM
JeSITeTbHOCTH

IMpodeccuonanbHbIe KOMIIETEHIIUH
4. O0beM IMCUMILIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,

Bbl/JIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aromuxcsi ¢ npemnojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61mmas TpyA0eMKOCTh AUCHHUIUIMHBI COCTABISAET 2 3a4ETHBIX €UHMUIL, 72 aKaJeMUIECKIX YacoB.

Pacnpenenenue Tpya0eMKOCTH ITUCHUILIAHEI 110 BUAAM Y4EOHOU JesATEIbHOCTH MPEICTABICHO B
Tabnune 4.1.

Tabnuna 4.1 — Tpy10eMKOCTb JUCIUIUIMHBI [0 BUAaM y4eOHON AesITeIbHOCTH
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Bcero |CemecTpbl

Bunpl yueOHOI nesiTenbHOCTH
4acoB 7 cemectp

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenojaBareseM, BCero 36 36
[TpakTHueckue 3aHATUS 36 36
CamocTosiTesibHAsi padoTa 00y4al0IIMXCS, B T.4. KOHTAKTHAs 36 36
BHeayIMTOpHAasi padoTa 00y4yawIuxcs ¢ npenojaaBaresjieM, BCero
IloaroroBka K 3a4eTy 16 16
[ToaroroBka K TECTHPOBAHUIO 10 10
Harmmcanne oT4yeTa mo mpakTHYECKOMY 3aHATHIO (CEMUHAPY) 10 10
OO0mas Tpya0eMKoCTh (B 4acax) 72 72
Oo0umas TpyroemMkocTh (B 3.€.) 2 2

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHCIUILUTMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM y4eOHOW JNesATeIbHOCTH NMPUBEACHA B
tabymue 5.1.
Ta6muma 5.1 — Paznensl (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

[Ipak. | Cawm. Beero uacos dopmupyembie
HasBanus paznenos (TemM) TUCIUILIUHBI (Oe3
3aH., 4 | pab., 4 KOMIIETECHITUH
HK3aMEHa)
7 cemecTp
1 CtpykTypa annapaTHOTO U MPOTPAMMHOI0 4 8 12 OIIK-6
obecnieuenus [TJIK.
2 CpencTBa pa3pabOTKU MPUKIAIHOTO 8 6 14 OIIK-6
nporpamMmmHoro ooecneuenus ans [IJIK.
3 TekcToBble A3bIkM porpammupoBanus ITJIK. |8 8 16 OIIK-6
4 T'padmueckne S3bIKU IPOrPAMMHUPOBAHHUS 12 8 20 OIIK-6
[TJIK.
5 Opranuzanus cBsizu [1IJIK co SCADA- 4 6 10 OIIK-6
CUCTEMOH.
Hroro 3a cemectp|36 36 72
Htoro |36 36 72

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3eiioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) IPUBEICHO B TadwmIe 5.2.
Ta6ymmna 5.2 — CoaepikaHue pa3ieaoB (TeM) TUCHUILIMHEI (B T.Y. IO JICKIIHSIM)

TpynoemkocTsb
Hazpanwust pa3nenos (Tem) Coneprxanue pas3zienoB (Tem) (1eKIHOHHbIE dopmupyemble
JUCUHUTLTUHBI JTUCITUTLTAHEI (B T.4. TIO JICKIUSIM) KOMIIETEHLIMHI
3aHATHSA), U
7 cemecTp
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1 Crpyxtypa OO61was cTpyKTypa ¢ yKazaHUEM - OIIK-6

arrapaTHoOro u OCHOBHBIX (DYHKIIMOHAJIBHBIX
IIPOrPaMMHOTIO KOMIIOHEHTOB CHCTEMBI C
obecneuenus [1JIK. [IPOrPaMMUPYEMBIM JIOTUYECKUM

KOHTpOJuIepoM. Moienb anmnapaTHOTO
o0ecrieyeHnst IpOTrpaMMUPYEMOTO
KoHTpoJuiepa. TumoBast KoH(pUTYpaUs
untepdeiicos/mopro [IJIK-cucremsr.
Omnepanmonnas cuctema [1JIK.
[Ipuknannas nporpamma IJIK.

Hroro -
2 CpenctBa pazpabotku | DyHKIIMOHAIBHBIE BO3SMOXXHOCTH CPEJICTB - OIIK-6
IIPUKJIATHOTO pa3paboTKU NPUKIIAJIHOTO IPOTPAMMHOTO
[IPOrPaMMHOI0 obecnieuenus ans [JIK.
obecnieuenus s TTJIK. Hroro -
3 TekcToBBIE A3BIKA CHHTaKCHC 1 CEMaHTHKa TEKCTOBBIX - OIIK-6
MPOTPaMMHUPOBAHUS a3bIKOB nporpammupoBanus [1JIK -
TTJIK. cniucka uHCTpyKiwmit (IL - Instruction List

) ¥ cTpykTypHupoBaHHoro Tekcta (ST -
Structured Text ).

Hroro -
4 T'padmueckre SI3bIKH Bo3MoskHOCTH rpadudecKux sI3bIKOB - OIIK-6
[IPOrPaMMUPOBAHUS nporpammupoBanus [1JIK. Penelino-

IJIK. KoHTakTHbIEe cxembl (LD - Ladder
Diagram). ®yHKIHOHAIBHBIE OJIOKOBBIE
muarpammsel (FBD - Function Block
Diagram). Opranusaist mporpamm ¢
nomorisio SFC (Sequential Function
Chart — nocnenoBaTenbHbIE
(GYHKIIMOHATILHBIE CXEMBI).

Hroro -
5 Opranuzanus cBa31 Cnioco6s1 B3aumoaerictust [1JIK u - OIIK-6
ITJIK co SCADA- SCADA-cuctem. [IpoTokossl u
CUCTEMOM. uHTEepQeiich.

Hroro -

Hroro 3a cemectp -

Hroro -

5.3. lIpakTn4yeckue 3aHATUSA (CEMUHAPHI)

HanMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MIPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3 — HauMeHoBaHUE MPAKTUYCCKUX 3aHITHIA (CEMUHAPOB)

Hazpanust paznenos (tem) | HaumeHoBanue nmpaktudeckux 3anatuii | Tpynoemkocts, | @opmupyembie

JUCUUTITUHBI (cemHrHapoB) q KOMIIETEHIIMHN
7 cemecTp
I Crpykrypa annmaparsoro | Tunosas crpykrypa [JIK. 4 OIIK-6

U IPOTPaMMHOTO

o6ecneuenus [TJIK. Hroro 4
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2 CpenctBa paspabotku | Pa3paboTka nmpukiiagHoro 4 OIIK-6
MPUKIIAJHOTO nporpaMMHoro obecneuenus ans [TJIK
IIPOrPaMMHOTO B cpene CoDeSys.
obecnieuenus st IVIK. | Busyanusarnms mpuknaaHeIx 3amaq 4 OIIK-6
IUIK B cpene CoDeSys.
HUtoro 8
3 TekcToBbIE A3bIKU Pazpabotka npuxnagnoro I10 ITJIK Ha 4 OIIK-6
nporpammupoBanus [UIK. |s3eike IL (Instruction List — criucok
UHCTPYKLHUN).
Pazpabotka npukitagnoro I10 ITJIK Ha 4 OIIK-6
s3pike ST (Structured Text —
CTPYKTYpPHUPOBAHHBIHN TEKCT).
HUrtoro 8
4 T'padmueckue S3bIKH Opranuzanus npuxiiagsoro [10 IJIK ¢ OIIK-6
nporpammupoBanus [1JIK. |ucnonbs3zoBanuem Bo3moxHocteld SFC
(Sequential Function Chart —
nocyenoBareIbHble (PyHKIIMOHAIBHBIC
CXEMBI).
Pazpabotka npukiagnoro I10 ITJIK Ha 4 OIIK-6
s3pike FBD (Function Block Diagram —
(hyHKIIMOHATBHBIE OJIOKOBBIE
JUarpaMMBbl).
Pazpabotka npuxnaanoro I10 ITJIK Ha 4 OIIK-6
sa3bike LD (Ladder Diagram —
peneiiHO-KOHTAKTHBIE CXEMBI).
Hroro 12
5 Opranu3zanus cBsizu Opranuzanusa Baumonaeictaus [IJIK u 4 OIIK-6
[TJIK co SCADA- SCADA.
CHCTEMOM. HUToro 4
Hroro 3a cemectp 36
Hroro 36

5.4. JlaGopaTopHbIe 3aHATHSA

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.5. KypcoBoii npoekT / kypcoBasi padora

He npemycMoTpeHO y4eOHBIM ITaHOM

5.6. CamocTosiTesibHass paboTa

Buapr camocTosTenbHOM pa6OTBI, TPYAOCMKOCTD U (bOpMI/IpyeMHe KOMIICTCHI WA ITPCACTABJICHLI B

tadyuue 5.6.
Tabmuma 5.6 — Busbl caMoCTOSATEIbHON pabOThI, TPYJ0EMKOCTh U (DOPMHUPYEMBIE KOMIIETEHIIUN
Bunsl
HasBanus pasnenon . Tpynoemkocts, | @opmupyemblie
CaMOCTOSITEILHOM DopMBI KOHTPOJIS
(TeM) TUCHIUTUTAHBI q KOMIIETEHIINU
paboTsl
7 cemecTp
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1 Crpyxtypa [ToaroroBka k 3auery 4 OIIK-6 3auér
alllliapaTHOro u ITonroroBka k 2 OIIK-6 TectupoBanue
HPOrpamMMHOI0 TECTUPOBAHUIO
obecneqenns [LIK. Hamucanue oTyera o 2 OIIK-6 Oruer o
MIPAKTUIECKOMY MPAKTHIECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemunapy)
Hroro 8
2 Cpencta [ToaroroBka K 3a4eTy 2 OIIK-6 3auéT
pa3paboTku IToaroroBka k 2 OIIK-6 TectupoBanue
NPHUKIIaAHOTO TECTUPOBAHUIO
HPOTPaMMHOTO Hamucanue oTyera o 2 OIIK-6 Oruer o
obecrieuenns s IIPAKTUYECKOMY IPAKTHYECKOMY
TLJIK. 3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
Hroro 6
3 TekcToBbBIE SI3BIKK [ToaroroBka k 3auery 4 OIIK-6 3auér
OporpaMMHUpOBaHNUsA IloaroroBka x 2 OIIK-6 TectupoBanue
HJIK. TECTHPOBAHHIO
Hanucanue otuera no 2 OIIK-6 Ortuer o
MPaAKTUYECKOMY MPAKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemunHapy)
Hroro 8
4 I'padmueckue 361k |[loaroroBka k 3adery 4 OIIK-6 3auér
HporpaMMHpOBaHNsA [ToaroroBka k 2 OIIK-6 TectupoBanue
TJIK. TECTHPOBAHUIO
Hanmncanne otyera no 2 OIIK-6 Otuer o
MIPAKTUIECKOMY MPAKTHIECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemunapy)
Hroro 8
5 Opranuzanus cBs3u | [loaroroBka k 3auery 2 OIIK-6 3auéT
IJIK co SCADA- IToaroroBka k 2 OIIK-6 TectupoBanue
CUCTCMOMU. TECTUPOBAHUIO
Hanucanue otyera 1o 2 OIIK-6 Otuer o
MIPAKTUYECKOMY MIPaKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
Hroro 6
Hroro 3a cemectp 36
Hroro 36

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHHH AUCHHUILIMHBI,
1 BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETEHIHNH, (OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB
3aHATHI
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dopmMmupyemeie Bunpl yueOHOI AeITeIbHOCTH
KOMIIETCHIINH [Tpak. 3aH. Cam. pab.

DopMBI KOHTPOJIA

OIIK-6 + + 3auér, TectupoBanue, OTUeT 1O
MPAKTHYECKOMY 3aHITHIO (CEMUHAPY)

6. PeliTuHroBasi cucreMa /Uit OLCHKH YCIIeBAeMOCTH 00y4YaIOIINXCH
6.1. basuibHbIe OLeHKH /151 POpPM KOHTPOJIA

bannbHble oueHKH U1t OpPM KOHTPOJIS IPECTaBIeHbI B Tabnuie 6.1.
Tabauna 6.1 — bannpHble OLIEHKU

. . |MaxkcumanbHbIi Oan
MaxkcumanbHbIA MaxkcumanbHbII
3a mepuod Mexnay | Bceero 3a
DOpMBI KOHTPOJIA 6amt Ha 1-y10 KT ¢ Oa 3a mepuon
2KT u Ha KoHeI CEMECTP
Hayana cemectpa | mexnay 1KT u 2KT
cemecTpa
7 cemecTp
3auér 10 10 18 38
TectupoBaHue 10 10 10 30
Otuet no 8 12 12 32
MPAKTHYECKOMY
3aHATHUIO (CEMUHApY)
Hroro makcumym 3a 28 32 40 100
EpUOL
Hapacratomum urorom 28 60 100 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb TPEJCTABJICH B TadIUIE 6.2.
Tabmura 6.2 — Ilepecuer 6AJIIOB B OIICHKH 32 TCKYIIUH KOHTPOIIb
bayuibl Ha naTy TEKyLIero KOHTPOIs Orenka

> 90% ot MakcuMaIbHOI cymMMbI OamtoB Ha naty TK 5

Ot 70% no 89% ot MmakcuMabHOM cyMMBI O6aioB Ha naty TK

Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK

N W[

< 60% oT MakcuMaJIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. Ilepecuet cyMMbI 02/1710B B TPAAUIIMOHHYI0 M MEKAYHAPOAHYIO OLIEHKY

[lepecueT cymMMbl 6ayioB B TPAJULIMOHHYIO U MEXAYHApPOAHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe

6.3.
Tabmmma 6.3 — Ilepecder cymMMbl 6AJIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
Onenka YYMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnM4HO) (3aUTEHO) 90— 100 A (oTIM4HO)
4 (xopor10) (3a4T€HO) 85 -89 B (ouens xopor1io)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpenctBenHo)
2 (HEeyJI0BJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammon F (HeynoBieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAIIHOHHOE o0ecneyeHHue QU CIUTIIHHbI

7.1. OcHOoBHas IMTEpaTypa
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2. T'opman, I1. M. MHCTpYMEHTBI TPOTPAMMUPOBAHHUS MMPOMBIIIIIEHHBIX KOHTposuiepoB. CoDeSys :
yuebHoe nocobue / I1. M. I'odpman, I1. A. Ky3nenos. — Kpacrosipck : Cubl'Y um. akanemuka M. @.
Pemetnéna, 2019. — 94 c. — TekcT : anmekTpoHHBIH // JlaHb : 3J€KTPOHHO-OMOINOTEYHAS CUCTEMA. —
Jns aBTOpuM3. mnNolb30oBaTeneil. [DIeKTpoHHBIH pecypc]: — PexuMm npoctyna:
https://e.lanbook.com/book/147515.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. T'opman, I1. M. UHCTpyMEHTHI IPOrpaMMUPOBAHUs TPOMBIIUICHHBIX KOHTposuiepoB. SFC :
yuebnoe mocobue / II. M. T'odpwman, I1. A. Kysznenosn, B. B. JloceB. — Kpacuosipck : Cubl'Y um.
akanemuka M. @. Pemernéna, 2019. — 84 ¢c. — ISBN 978-5-86433-800-1. — TekcT : 27IeKTpOHHBIH //
Jlanb : MeKTpOHHO-OMOIHMOTEeYHas cucTeMa. — J[Jis aBTOpuU3. MoNb30BaTenell. [ DNeKTpOHHBINH pecypc]:
— Pexxum noctyna: https://e.lanbook.com/book/147514.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s13aTe/IbHbIE YUeOHO-MEeTOAUYECKUE MOCOOHSI

1. [TepBoie maru ¢ CoDeSys. 3S-Smart Software Solutions GmbH. Pycckas penakuus 1K
«IIpomor» 2004 — 9 c¢. un. [DnexkTpoHHBIH pecypc]: — Pexum pgocrtyna:
http://new.kcup.tusur.ru/sites/default/files/library/first steps with codesys.pdf.

2. PyxoBoacTBo momib3oBatens no nporpammupoBanuto [TJIK B CoDeSys 2.3. 3S - Smart Software
Solutions GmbH. IIK IIpomor. 2008 — 452 c. un. [DnekTpoHHBIH pecypc]: — Pexum noctyma:
http://new.kcup.tusur.ru/sites/default/files/library/codesys_v23 ru.pdf.

3. Buzyanuszanus CoDeSys. JlononHeHrne K pyKOBOACTBY MOJIb30BATENsI IO MPOTrPAMMUPOBAHHIO
ITJIK B CoDeSys 2.3. 3S - Smart Software Solutions GmbH. IIK IIpoxor. 2008 — 103 c.ux.
[DnNeKTpOHHBIH pecypc]: — Pexum apoctymna:
http://new.kcup.tusur.ru/sites/default/files/library/codesys_visu v23 ru.pdf.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJIS JIUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSAMH 3/I0POBbSI M HHBAJIH/I0B

Y4eOHO-MeTOANUECKIE MaTepUabl Il CAMOCTOSATEIbHON U ayJUTOPHOI paboThl 00yUarOLUUXCs
W3 YUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 37J0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
aIalITHPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPUATHS HHPOPMALIUH.

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hopMe YBEIUICHHBIM IPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

J1s Iuu ¢ HApyLIeHUsIMU OTIOPHO-BUTaTeIbHOI0 anmapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

7.4. CoBpeMeHHbIe TPodeccHoOHATIbHBIE 0a3bI JAHHBIX
U UH(OpPMAaIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AUCIHUILUIMHBI PEKOMEHIyeTCsl o0pamarhCcsi K COBPEeMEHHBIM 0a3aM JaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MaTepnajbHO-TeXHHYECKOE U POrPaMMHOe o0ecneyeHne JUCIUIITHHbI
8.1. MatepuaibHO-TeXHHYECKOe H IPOrPaMMHoOe o0ecrieyeHue Al NPAKTHYEeCKUX 3aHATHI

JlaGopaTopusi TUIPABINYECKON U MTHEBMATUICCKON TEXHUKH: YueOHast ayJuTOPpHs JIJIsl TPOBEACHUS
3aHsATUH TaboparopHoro Tuna; 634034, Tomckas ob6nacTs, r. Tomck, Bepmuauna ynuna, a. 74, 214 ayn.

Ornrcanne UMEIOIIETOCs 000Py10BaHMUS:

- JJaboparop#usiii creHn "OCHOBBI THEBMOABTOMATHKH";
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- JJabopartopnslii cteH "OCHOBBI THEBMOABTOMATHKHU C MMTHEBMATUYECKUMH HCIIOTHUTEIHBHBIMU
MexXaHu3MaMu';

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmMHoe obecrieueHue:

- CodeSys 2.3;

- CodeSys 3.5;

- Google Chrome;

- Microsoft Windows 7 Professional;

8.2. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecneyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToNOKEHHBIC IO apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEIOIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «HTepHEeT» U 00eCneYnBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeny TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.3. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOJIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYHWIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaIuy B JOCTYIHBIX GopMax, MOOMIIBHON CHUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTeMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaONIMMUCS C HAPYLIIEHUSIMHU 3PEHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha d3KpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeAcTBa
npuema/rnepenadyn yueOHol nHGOpMaIMU B JOCTYHMHBIX opmMax, MOOMIIBHON CUCTEMBI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPTaHU3aAMH U3yUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEero KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

Jlis OLICHKHU CcTeTeHn CHOPMHUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 33 IUCIUTUIMHON
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuma 9.1 — @opMbI KOHTPOJIS U OLIEHOYHBIE MaTePHAIIBI
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Hasanus pasnenos (rem) PopmHpyemEIe ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
JUCLUIIAHBI KOMIIETEHIIUU
1 CtpykTypa anmapatHoro u OIIK-6 3auér [lepeuenb BOIIPOCOB 15t
MPOrPaMMHOT0 oOecTeueHus 3a4era
HJIK. TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
Oruer o TeMbl NPaKTUYECKUX 3aHATHN
MPAKTHYECKOMY
3aHITHIO
(cemuHapy)
2 CpencTBa pa3paboTKu OIIK-6 3auér [Iepeuens BOIIPOCOB It
MIPUKJIATHOTO IPOrPaMMHOTO 3a4era
obecneuenus pust [JIK. Tecruposanue [puMepHBIi epeYeHb
TECTOBBIX 3aJaHUI
Oruer o TeMbl NpakKTUYECKUX 3aHATHN
MPAKTHYECKOMY
3aHATHUIO
(cemuHapy)
3 TekcToBBIE A3BIKU OIIK-6 3auér IIepeyens BOIpoCcoB 11t
nporpammuposanus [JIK. 3a4eTa
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
Ortuer no TeMbl MPaKTUYECKUX 3aHITUI
IIPaKTUYECKOMY
3AHATHUIO
(cemuHapy)
4 T'paduueckue s3bIKH OIIK-6 3auét [Iepeuens BOIIPOCOB 1Ist
nporpammuposanus [JIK. 3a4era
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
Ortuer no TeMbl MPaKTUYECKUX 3aHITUI
MIPaKTUYECKOMY
3AHATHIO
(cemuHapy)
5 Opranunzauus cesasu [IJIK co  |OIIK-6 3auér IIepeyens BOonpocoB 11t
SCADA-cuctemoi. 3adera
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
Ortuer no TeMbl NpakKTUYECKUX 3aHATUN
MIPaKTUYECKOMY
3AHATHIO
(cemuHapy)

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOyYEHUS IO
JTUCIUILIMHE TpUBeAcHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU ILIAHUPYEMBIX PE3yJIbTATOB OOyUYEHHUS 11O

JMCIHATIINHE
dopmynupoBka TpebOBaHUH K CTeIeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB O0YUYCHHS
3HATh YMETh | BJIQJICTh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

Onenka ®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2 He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae
(HeyIOBIIETBOPHUTEIBHO) | MU
3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.

4 (xopotio) 3HaTh, yMETh, BJIa/ICTh HA AHAJIMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYECHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAHUYECHUS, UCTOPHUIO U

MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

5 (OTJIMYHO)

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. V3 HuKe npuUBEAEHHBIX A3BIKOB MporpammupoBanus onpeaensemelx 'OCT P MOK 61131-3
BBIOEPUTE TEKCTOBBIE SI3BIKH:
-1IL;
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- ST;
- SFC;
- FBD;
- LD.
2. W3 HMXe npuBEIEHHBIX A3bIKOB porpamMmmupoBanus onpeaensiembix ['OCT P MOK 61131-3
BBIOEpHUTE IPaPUIECKUE SI3BIKU:
-1IL;
- ST;
- SFC;
- FBD;
- LD.
3. Koncranra 370!
- BJIEMEHT $13bIKa, HA KOTOPOM BBINOIHSIETCS ONepalus;
- BJIEMEHT $13bIKa, YKA3bIBAIOUIHMI Ha 3JIEMEHT JAaHHBIX ¢ (UKCHPOBAHHBIM 3HAUEHUEM;
- BJIEMEHT $13bIKa, COOTBETCTBYIOIIUNA CUCTEME MPOTrPAMMUPYEMOT0 KOHTPOJLIEPa;
- DJIEMEHT SI3bIKa, KOTOPHIA BO BpeMsl BBIIIOJTHEHHUSI OOBIYHO BbIpaOaThIBAET PE3yIbTaT B BUE
OJIHOTO 3JIEMEHTA JaHHBIX U, BO3MOXKHO, JIONOJHUTENIbHbIE BHIXOHbIE IEPEMEHHBIE.
4. Koudurypamus (configuration) 3to:
- BJIEMEHT $13bIKa, HA KOTOPOM BBINOIHSIETCS ONepalus;
- BJIEMEHT $3bIKa, YKA3bIBAIOUIMI Ha JIEMEHT JAaHHBIX ¢ (GUKCHPOBAHHBIM 3HAUEHUEM;
- BJIEMEHT $13bIKa, COOTBETCTBYIOIIUNA CUCTEME TPOTrPAMMUPYEMOT0 KOHTPOJLIEPA;
- DJIEMEHT SI3bIKa, KOTOPHIA BO BpeMsl BBIIIOTHEHUSI OOBIYHO BbIpaOaThIBAET PE3ybTaT B BUAE
OJIHOTO 3JIEMEHTA JaHHBIX U, BO3MOXKHO, TONOJHUTENIbHbIE BHIXOHbIE IEPEMEHHBIE.
5. Omepann (operand) 3T0:
- BJIEMEHT $13bIKa, HA KOTOPOM BBINOIHSIETCS ONepalus;
- BJIEMEHT $13bIKa, YKA3bIBAIOUIHMI Ha 3JIEMEHT JAaHHBIX ¢ (GUKCHPOBAHHBIM 3HAUEHHUEM;
- BJIEMEHT $13bIKa, COOTBETCTBYIOIIUN CUCTEME MPOTrPAMMUPYEMOI0 KOHTPOJLIEPA;
- DJIEMEHT SI3bIKa, KOTOPBIA BO BpeMsl BBIIIOTHEHUSI OOBIYHO BbIpaOaThIBAET PE3yIbTaT B BUAE
OJIHOTO 3JIEMEHTA JaHHBIX U, BO3MOXKHO, JTONOJHUTENIbHbIE BHIXOHbIE IEPEMEHHBIE.
6. dynkmus (function) sTo:
- BJIEMEHT $13bIKa, HA KOTOPOM BBINOIHSIETCS ONepalus;
- BJIEMEHT $3bIKa, YKA3bIBAIOUIMI Ha JIEMEHT JAaHHBIX ¢ (GUKCHPOBAHHBIM 3HAUEHUEM;
- BJIEMEHT $13bIKa, COOTBETCTBYIOIIUN CUCTEME MPOTrPAMMUPYEMOT0 KOHTPOJLIEPA;
- DJIEMEHT SI3bIKa, KOTOPBIA BO BpeMsl BBIIIOJTHEHUSI OOBIYHO BbIpaOaThHIBAET PE3yIbTaT B BUAE
OJIHOTO 3JIEMEHTA JaHHBIX U, BO3MOXKHO, JIONOJHUTENIbHbIE BHIXOHbIE IEPEMEHHBIE.
7. Tlepemennas (variable) 3To:
- BJIEMEHT $13bIKa, HA KOTOPOM BBINOIHSIETCS ONepalus;
- BJIEMEHT $3bIKa, YKA3bIBAIOUIMI Ha 3JIEMEHT JAaHHBIX ¢ (GUKCHPOBAHHBIM 3HAUEHUEM;
- 00BEKT IPOrpaMMHOI0 o0ecredeH s, KOTOPbIil MOXKET MPUHUMATh pa3IuvyHble 3HAUYCHHUS, B
KaXKIbIi MOMEHT BPEMEHH TOJIBKO OJIHO 3HAUEHUE;
- DJIEMEHT SI3bIKa, KOTOPBIA BO BpeMsl BBIIIOJTHEHUSI OOBIYHO BbIpaOaThIBAET PE3yIbTaT B BUE
OJIHOTO 3JIEMEHTA JaHHBIX U, BO3MOXKHO, TONOJHUTENIbHbIE BHIXOJHbIE IEPEMEHHBIE.
8. B sa3pikax mporpammupoBanus yctanaBiuBaembix [[OCT P MOK 61131-3 B kauecTBe
orepaTopa MPUCBOEHUS HCIIONb3yETCS:

n_n.
b
n._n.
* b
n__n

9. B sa3bikax nporpammupoBanusi yctanaBiauBaeMbix ['OCT P MOK 61131-3 MHOTOCTpOUYHBIE
KOMMEHTapUH Pa3AesioTCs B Havyalle ¥ B KOHIIE CIIEI[MaIbHBIMH KOMOMHAIMSIMU CUMBOJIOB:
1.5
(*..%);

/LKL
10. Jlornueckuii TUO JaHHBIX B S3bIKaxX MporpammupoBanus ycraHaBiuBaembix ['OCT P MOK
61131-3 o6o3HauaeTCs KIOYEBBIM CIOBOM:
- INT;
- BOOL;
- REAL;
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1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

WORD.
JeiicTBUTENbHBIN (BEUIECTBEHHBIN) THUIN JaHHBIX B S3bIKaX MNPOTpaMMHPOBAHUS
ycranaBnuBaeMbix ['OCT P MOK 61131-3 o603HagaeTCst KIIFOUEBBIM CJIOBOM:
- LREAL;
- INT;
- BOOL;
- REAL;
- WORD.
OnemenTtapubie TUIB JaHHBIX INT (11emoe) B si3pIKax MporpaMMHUPOBAHUs YCTaHABINBAEMBIX
I'OCT P MDK 61131-3 umeeT uuciio OUT HA DIIEMEHT JaHHBIX:
8;
16;
32;
64.
DOnemenrtapabie Tunbl gaHHBIX REAL (BemecTBeHHOE) B sI3bIKaX NMPOTPaMMHUPOBAHUSA
ycranaBnuBaemMbix ['OCT P MOK 61131-3 umeeT uncio OWUT Ha JIEMEHT JIaHHBIX:
8;
16;
32;
64.
B s3pike ST (Structured Text - cTpyKTypupOBaHHBIN TEKCT) onepaTop BeIOOpa 0003HAYaeTCs
KITFOYEBBIM CJIOBOM:
IF;
CASE;
WHILE,;
REPEAT.
B s3pike ST (Structured Text - CTpyKTypHUpOBaHHBINM TEKCT) ONEpaTOp UTEpAIM 0003HAYACTCS
KITFOYEBBIM CJIOBOM:
FOR;
IF;
CASE;
WHILE,;
REPEAT.
OrpaHn4MBarOIMMH KIIFOUYEBBIMH CIIOBaMH JUIsl QYHKIMU SBIISIOTCS:
PROGRAM ... END PROGRAM;
FUNCTION BLOCK ... END FUNCTION BLOCK;
FUNCTION ... END FUNCTION.
B si3pike LD (Ladder Diagram — peneiiHO-KOHTaKTHBIE CXeMbl) CHMBOJIOM -|/|- 0003HavYaeTcs:
- HOPMaJIbHO Pa30MKHYTHII KOHTAKT;
- HOPMaJIbHO 3aMKHYTbIIl KOHTAKT;
- KOHTaKT, YyBCTBUTEJbHBIN K TOJOKUTEIBHOMY NIEPEXOAY;
- KOHTaKT, YyBCTBUTEJIbHBIN K OTPUIIATEILHOMY IIEPEXOTY.
B si3pike LD (Ladder Diagram — peneiiHO-KOHTaKTHBIE CXEMbl) CAMBOJIOM -| |- 0003Ha4aeTcs:
- HOPMaJIbHO Pa30MKHYTHII KOHTAKT;
- HOPMaJIbHO 3aMKHYTbII KOHTAKT;
- KOHTaKT, YyBCTBUTEJbHBIN K OJOKUTEIBHOMY NEPEXOAY;
- KOHTaKT, YyBCTBUTENIbHBIN K OTPUIIATEILHOMY NIEPEXOTY.
B si3pike LD (Ladder Diagram — peneiiHO-KOHTaKTHBIE CXeMbl) CUMBOJIOM -|N|- 0003HavyaeTcs:
- HOPMaJIbHO Pa30MKHYTHIIl KOHTAKT;
- HOPMaJIbHO 3aMKHYTbIIl KOHTAKT;
- KOHTaKT, YyBCTBUTEJbHBIN K TOJOKUTEIBHOMY NIEPEXOAY;
- KOHTaKT, YyBCTBUTENbHBIN K OTPULIATEILHOMY IIEPEXOTY.
B s3pike LD (Ladder Diagram — peneiiHO-KOHTaKTHBIE CXeMbl) CUMBOJIOM -|P|- 0603HavaeTcs:
- HOPMaJIbHO Pa30MKHYTHII KOHTAKT;
- HOPMaJIbHO 3aMKHYTbII KOHTAKT;
- KOHTaKT, YyBCTBUTEJbHBIN K OJOKUTEIHHOMY NIEPEXOAY;
- KOHTaKT, YyBCTBUTEJIbHBIN K OTPULIATEILHOMY IIEPEXOTY.
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9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

1. Pa3zpaborars nporpammy s [1JIK oGecrnieunBaroniyio paboTy MOACUCTEMBI 3arpy3KU U IOJa4n
CBIpbsl COCTOSIIEH W3: Tpex ruapounnuuapos (1-3), rugpopacnpenenuTens, ruapoHacoca,
JATYMKOB KOHEYHOTO MOJIOKEHUS TUAPOMINHAPOB. LIITokM ruapounnnsapoB 2 u 3 cBsi3aHbl
MexXIy coboit. CucreMa 10/kHA (PYHKIIMOHUPOBATH TI0 CIEAYIOIIEMY aJTrOPUTMY:

2. Cragus 1. 3arpyska celpbs. ['uaponunuaapsl 1,2,3 HENOABUKHBI U HAXOIATCS B 3aIBUHYTOM
II0JIOKEHUH OCYILECTBIISIETCS 3arpy3Ka chIpbsi. Bpems 3arpysku ceipbs - T1 ycraHaBnuBaercs B
npenenax ot 0 1o 180 c. ITo ucreuenun Bpemenu T1 ocymectsisercs nepexon Ha Ctaauo 2.

3. Cragus 2. IlpekpameHue 3arpy3ku ChIpbs. 3aKpbITHE LMIMHAPA-OTCEKATENSA ABYMS
ruaporinHapaMu 2 u 3. O0a rUAPOIMIMHIPA BBIIBUTAIOTCS OJHOBPEMEHHO 10 KOHEUHOU
ToukH. [I0o JOCTHKEHNN KOHEUHOTO NOJI0KEHUS IPOUCXOAUT OCTAHOB FUAPOLMWIMHAPOB 2 U 3 1
nepexo k Craauu 3. Ecinu B Teuenuu Bpemenu T2 (ycranasinuaercs B npezaenax ot 0 go 180
C) TUAPOLMIMHAPHKL 2 U 3 HE TOCTUTIIM KOHEYHOH TOUKH (hOpMUpPYETCS aBapuiiHOE COOOIIEHHE U
IIPOU3BOJUTCS OTKJIIOYEHHE TMAPOHACOCA.

4. Cragus 3. IIpeccoBanue (103upOBaHKE) MOPIIHEM ChIpbs (Mogada celpbsi). Ha nanHoi cranun
OCYILECTBIISIETCS IPECCOBAHUE (IO3UPOBAHUE) MOPIIHEM ChIPbS, IYTEM BBIJBMIKEHMS IITOKA
ruapoumauHapa 1, mocie JOCTHKEHUS TUAPOLMIINHAPOM | KOHEYHOTO MOJIOKEHUSI TIPOUCXOIUT
€ro yJep)KaHue B JaHHOM I10JIO)KEHUU B Te4eHUH BpeMeHHu T3 (ycTaHaBiuBaeTcs B IIpesenax oT
0 no 180 c) 3arem ocymectBisercsa nepexon k Craauu 4. Ecau B TeueHuu Bpemenu T4
(ycranaBnuBaetcs B npeaenax ot 0 go 180 c¢) rugpouunuuap 1 He JOCTUT KOHEYHOU TOUKHU
bopmupyercst aBapuitHOE cOOOIIEHNE U TIPOU3BOIUTCS OTKIIIOYSHHE THAPOHACOCA.

5. Cranus 4. [loaroroBka k 3arpy3ke. Ha nanHoll ctaaum nmopuieHb M LHMIUIP-OTCEKATEIb
BO3BPAILAIOTCS B UCXOAHOE NoJiokeHue. ['mapouunuuaps! 1, 2 1 3 0THOBPEMEHHO HAYUHAIOT
3a/IBUTaThCS, BBITATMBAs MOPIIEHb U LUINHIP-OTCEKATENb 10 KOHEUHOTO IOJIOKEHUS, 3aTEM
ocyuiecTBisieTcs nepexoa Ha crtaauio 1. Eciu B Teuenun Bpemenu T2 (ycTaHaBIUBaeTCs B
npeaenax ot 0 qo 180 ¢) ruagpouuauHapsl 2 ¥ 3 HE JOCTUTIIA KOHEYHOU TOUKH (HOopMUpPYeETCs
aBapHifHOe COOOIIEHNE U IPOU3BOAUTCSA OTKIIOUEHHE THAPOHacoca. Eciu B TedeHUH BpeMeHU
T4 (ycranaBnuaetcs B npeaenax ot 0 qo 180 ¢) rugpounnunaap 1 He TOCTUT KOHEUHOU TOYKHU
bopmupyercst aBapuitHOE cOOOIEHUE U TIPOU3BOIUTCS OTKIIIOYSHHE THAPOHACOCA.

9.1.3. TeMbl NpaKTHYECKUX 3aAHATHIA

1. Tunosas ctpykrypa ITJIK.

2. Paspabotka npukiagHoro nporpammaoro ooecnedenus 1 [IJIK B cpene CoDeSys.

3. Busyanuzanusa npuxnanabix 3a1ad [IJIK B cpene CoDeSys.

4. Paspa6otka npukiagHoro 110 ITJIK Ha s3eike IL (Instruction List — ciucok HHCTPYKITHIA).

5. Pa3zpaborka nmpukmagaoro I1O ITJIK na s3eike ST (Structured Text — cTpykTypupOBaHHBIN
TEKCT).

6. Opranmszanus npukiaaaoro 10 ITJIK ¢ ucnonszoBanmem Bo3moxxkHocTet SFC (Sequential

Function Chart — nocnenoBaTenpHbIe (PYHKITMOHAIBHBIE CXEMBI).

7. Pa3zpaborka mpukinagaoro I1O IIJIK wa sa3eike FBD (Function Block Diagram —
(yHKIIMOHATBHBIE OJIOKOBBIC THarPaMMBI).

8. Paspabotka npuknannoro 10 ITJIK na s3eike LD (Ladder Diagram — peneitHO-KOHTaKTHBIE
CXEMBI).

9. Opranuzanus B3aumoaeiicteus [1JIK u SCADA.

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

HayaTh u3yueHne AMCUMILTMHBI HEOOXOAUMO CO 3HaKOMCTBa ¢ paboyeil mporpaMMon, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBIIOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ILTAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaia He0OXOANMMO PETYIISIPHO
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oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIEeTOCTYTHBIMU UHTEPHET-MIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEeKTaM

y4eOHON JUCITUTUIMHBI.

[Ipu caMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HUJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOUYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS M OCBOEHHS MaTepuaja, BbIJIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3

MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYEHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUBUIYaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anmucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3/10POBbsI H HMHBAJINI0B

s nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Ta0mwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHalbl OLICHUBAHUS IS JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaronmxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIIHLHOTO arlapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUsSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM JIJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbS 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHoOu hopme;

— B I1€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.

.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycMaTpmuBacTCd
nocTymHas popMa Ipe0CTaBICHHS OTBETOB HA 3aJaHHsI, a UMEHHO:
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— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAaHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHUYCHHSIM UX 3JI0POBbsI U BOCTIPHATHSI HHPOpPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHH:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHHBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TaIIOB.
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