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1. HEJIX OCBOEHUA

1.1 | Llenn ocBOEHMS ANCUUIUIHHEL U3y4eHUE 00YJaIOIMMUCS MPUHIUIIOB IPOTPAMMHUPOBAHNUS JIOTHIECKUX KOHTPOJIIEPOB,
MIPUHLUIIOB U CPEICTB Pa3paboTKH NPOrpaMMHOT0 0OecTieueHus JOTHYECKUX KOHTPOIIIEPOB U IPUMEHEHHUS
IIPOrPaMMHUPYEMBIX KOHTPOJUIEPOB MPH pa3zpaboTke 3 (HEKTUBHBIX CHCTEM aBTOMAaTHIECKOTO ¥ aBTOMATU3UPOBAHHOTO
YIIpaBIEHHS TEXHOJIOTHICCKUMH ITPOIIECCaMH

1.2 | 3agaun: n3ydeHue NpUHLIUIIOB COCTaBJIEHUS IPOCTBIX IIPOrPaMM YIPaBIEHUS IPOMBIIITIEHHBIM JIOTHYECKUM
KOHTPOJUIEPOM; HOTydeHHE HaBBIKOB PAOOTHI C IPOrPaMMHIPYEMBIM KOHTPOIIIEPOM MPH PELIEHUH PO(HECCHOHATBHBIX
3ajad.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

biok OII: b1.B.JIB.02

2.1 TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 | MonuenupoBaHHe B DIIEKTPOIIPHUBOJIC

2.1.2 | O01as sHepreTuka

2.1.3 [ OcHOBBI MaTEMaTHYECKOT'O MOJETUPOBAHUS

2.1.4 | OCHOBBI MUKPOTIPOLIECCOPHON TEXHUKU

2.1.5 |IIpoexTupoBaHUE HNEKTPOTEXHUIECKUX YCTPOICTB

2.1.6 |IIpousBoacTBEeHHAs MPaKTHKA MO MOIYyIEHHIO IPO(ecCHOHATBHBIX YMEHUH U OIBITAa IPO(ECCHOHATBHOI AeATeTbHOCTH

2.1.7 |Pewenue npuknagHeIxX 3aaa4 ¢ ucnons3osanueM MATLAB

2.1.8 | CAIIP ycTpOHCTB 21E€KTPOHUKH

2.1.9 | Cunosas 21eKTpOHUKA

2.1.10 | DnexTpuueckue U 3IEKTPOHHBIE allIapaThl

2.1.11 | DnexTpocHabXeHNE TPOMBIIIIEHHBIX TIPEAPHAATHH

2.1.12 | DiemMeHTHI CHCTEM aBTOMATHKHA

2.1.13 | Merposorus

2.1.14 | OcHOBBI TEOPHH FKCIIEPUMEHTA

2.1.15 |IIpoeKTHbIN OIX0/ B TEXHUKE

2.1.16 |Teopus aBTOMaTHYECKOTO YIIPABICHHUS

2.1.17 | Teopus 3neKTponpruBOAa

2.1.18 |Ludposas u anamororas 31CKTPOHUKA

2.1.19 | DnexTpuyeckue MaIIuHbI

2.1.20 | YueOHas mpakTHKa MO HOTYYSHHIO EPBUYHBIX MPO(ECCHOHATBHBIX YMEHUN

2.1.21 |Dxonorus

2.1.22 | DneKTpOTeXHUYIECKOEe U KOHCTPYKLIHOHHOE MaTepUalOoBeICHNE

2.2 JucuuIuInHbI (MOAY/14) U NIPAKTHKH, UIs1 KOTOPBIX 0CBOCHHE JAHHOM JMCUMILINHBI (MOAYJ/Is1) HEO0X0AMMO KAK
npealecTByoIee:

3. PE3YJIBTATBI OBYUYEHUMA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMUA

YK-5: npakTuka

3HaTh:

YK-5-31 ocHOBHBIE TPOrpaMMHBIE CPECTBA, IPEAHA3HAYEHHBIE U Pa3pabOTKH IPOrPaMMHOTO 00eCTIeueHNsT MUKPOIIPOIIECCOPOB

IK-3: 3xcniryaTanus 00beKTOB NPO(ecCHOHATBHOI JesiTeTbHOCTH

3HaTb:

I1K-3-31 MCTOJbI U TCXHUYCCKHUEC CPCACTBA SKCINTYyaTAllTMOHHBIX HCTIBITAaHUHA K AVNArHOCTUKHU NPOMBIIIJICHHBIX KOHTPOJUICPOB

IIK-2: npoexTHpoBaHue 00beKTOB NPodecCHOHAILHOM J1eATeIbHOCTH

3HaTh:

[IK-2-31 crioco6bl MOCTPOCHUS CUCTEM HIIEKTPONPHUBOJIOB Ha 6a3e MPOMBILIIICHHBIX KOHTPOJIJIEPOB COTJIACHO 331aHUI0 U
HOPMAaTHBHO-TEXHHYECKOH JIOKyMEHTaINH

YK-5: npakTuka

YMmerb:

YK-5-¥1 pa3pabaTsiBaTh mporpaMMHOe o0eciedeHrne MEKPOKOHTPOJUIEPOB B COOTBETCTBHH C 33laHHBIMH ITapaMeTpaMHy
TEXHOJIOTUYECKOT0 Ipoliecca




MK-3: 3xcnuyaTanus 00beKTOB NPogecCHOHAIBLHOM 1eATeIbHOCTH

YMmerb:

[TK-3-Y1 cocraBisaTh 3asBKHA HAa 00OPYJOBAHHE U 3aMIaCHBIC YaCTH

IIK-2: npoexTHpoBaHue 00HbEKTOB MPO(ecCHOHAIBHOI TeATeJbHOCTH

YMmerb:

TIK-2-V1 ocymiecTBIATh IPOEKTUPOBAHUE IIPOMBIIIIEHHBIX CETEH COITIACHO TEXHUYECKOMY 3aJJaHUI0 U HOPMaTUBHO-TEXHUYECKOM
JOKyMEHTaLUH

YK-5: npakruka

Baanernb:

VK-5-B1 coBpeMeHHOH apXUTEKTYpOil 1 CXeMOTEXHHKOH MIUKPOKOHTPOJIIEPOB C IIENBI0 pa3paboTKH YCTPOMCTB yIIpaBIeHHS

K-3: 3xcnuryaTanus 00beKTOB NPogecCHOHAIBLHOM 1eATeIbHOCTH

Baaaernb:

TIK-3-B1 METOJAaMM OLCHKHU TEXHUYECKOT'O0 COCTOAHHUSA U OCTATOYHOI'O pecypca o6opyz[013aHH>1

IIK-2: npoexTUpoBaHuEe 00HEKTOB MPO(eCcCHOHAIBHOI e TeJbHOCTH

Baanernb:

[IK-2-B1 meromamu onpeneneHus 3HeprodpGekTHBHEIX TpeOOBaHIH B 00IaCTH IPOMBIIITICHHBIX KOHTPOJIIEPOB

4. CTPYKTYPA U COJEPKAHUE

Kon HaumenoBanue pasnenoB u | Cemectrp | Yacos | @opmupyemblie | Juteparypa | Ilpumedyanue KM Beinosan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHINKATOPBI H 1. sieMble
KOMIIeTeHIHii pecypcbl padoTsI
Paznen 1. Pa3znen 1.
OcHoOBHBIE IOHATHUS
NMPOMBIINLIEHHBIX
KOHTPOJLJ1€pPOB
1.1 Poxp u 3agaun cucrem 5 2 T1IK-2-31 TIK-2- JI1.1J11.2
aBTOMAaTHU3aI1M Ha 0aze V1IIK-2-Bl JI1.3J12.1
MIPOTPaMMHUPYEMBIX IK-3-31 [IK-3- | JI2.2J12.4
JIOTHYECKUX KOHTPOJIIIEPOB. VI1IIK-3-B1 | 2519233 54
OCHOBHbBIC TIOHSTHS U YK-5-31 YK-5- 25 56
onpeneneHusi. CuCTeMbl V1 YK-5-B1
cuncienus. /Jlex/
1.2 Co3aHue NpoeKTa ¢ 5 2 TIK-2-31 TIK-2- | JI1.1 JI1.2 KM1 P1
WCTOJb30BaHuEeM Simatic V1 T1IK-2-Bl JI1.3J12.1
Manager J12.2
/J1a6/ J12.4J13.1
0103233 54
35 26
1.3 AnmapaTHbie 1 5 2 TIK-2-31 TIK-2- | JI1.1 JI1.2 KM1 P1,P5
MIPOTPaMMHBIE TPUHIIHAIIBI V1IIK-2-Bl JI1.3J12.1
peanu3anuy ynpaBIIOIIUX U J2.2J12.4
KOHTPOJUPYIOIIUX YCTPOHCTB D12223 54
Hactpoiika Siemens S7-300 25 26
Mp/
1.4 ArnmapaTHble U 5 12 | [IK-2-31 [IK-2- | JI1.1 J11.2 KMI1 P1,P5
MIPOrpaMMHbIE TPUHIIMIIBI V1 T1IK-2-Bl JI1.3J12.1
peali3aiuu yrpaBJsOmUX 1 J2.2J12.4
KOHTPOJIHPYIOIIUX 2103223354
ycTpoicTs. IIpenmymiecTBO 3536
MIPOrPaMMHUPYEMBIX
JIOTHYECKUX KOHTPOJIJIEPOB
nepes yCTpolcTBaMu ¢
anmnapaTHOH peanusanueit
anroput™MoB yrpasnenus /Cp/
Pazgen 2. Paspen 2.
BHyTpeHHss1 apxuTeKkTypa
cucreM Ha fa3ze
NMpOrpaMMHIpyeMbIX
JIOTHYECKUX KOHTPOJIEPOB




2.1 Tunosas apxuTekTypa 2 MK-2-31 TIK-2- | JI1.1 J11.2
CepUIHBIX V1 IIK-2-B1 JI1.3J12.1
MIPOTPaMMHUPYEMBIX IK-3-31 [IK-3- | JI2.2J12.4
JIOTHYECKUX KOHTPOJIIEPOB. V1IIK-3-B1 | 512233 54
[uHbI, poTOKOI 0OMEHa, VYK-5-31 YK-5- D556
TEXHUYECKUE CPE/ICTBA. Y1 VK-5-B1
Opranmzanus oOMeHa
uHpOpMALUH MEXKITY
OTJIEJIbHBIMU 3JIEMEHTaMHU
KOHTpoJutepa. /JIex/
2.2 [Monkmrouenre TaTINKOB 1 2 [TK-3-31 TIK-3- JI1.1 J11.2 KM2 P2,P5
BHEITHUX MepUEPHHHBIX V1IIK-3-Bl JI1.3J12.1
YCTPOWCTB J2.2J12.4
Opranuzanus oOMeHa 21 22 23 B4
nHpOpMAINH MEX Ty 25 06
OTJEJIbHBIMU 3JIEMEHTaMHU
KOHTpOJUIEPA.
Mp/
23 W3ydenne komanx OUTOBOH 2 MK-3-31 TIK-3- | JI1.1J11.2 KM2 P2
noruku si3eika STEP7 Ha V1 IIK-3-Bl JI1.3J12.1
MpUMepe CUHTE3a J12.2
KOMOMHATOPHOU J12.4713.1
HePEeKITI0YaTeIbHON CXeMBI 0103233 54
35 26
/J1a6/
2.4 Hcnonp3oBanue OUTOB 2 [MK-2-31 IIK-2- | JI1.1 JI1.2 KM3 P3
MapkepHoit mamsaru /J1a6/ V1IIK-2-Bl JI1.3J12.1
2.2
JI2.4J13.1
31 352 353 54
3536
2.5 Kondurypuposanue 14 MK-2-31 [IK-2- | JI1.1 JI1.2 KM2,K | P2,P3.P
LIEHTPAJILHOU CTOMKH. V1 IIK-2-B1 JI1.3J12.1 M3 5
Kondurypuposanwue IMK-3-31 TIK-3- | JI2.2J12.3
JIeLEHTpaIN30BaHHON V1IIK-3-B1 2.4
nepudepun s 21222354
PROFIBUS /Cp/ 35 26
Pazgen 3. Paspea 3.
MeTtoabi

NPOrpaMMHPOBAHUSA B
cHCTeMAaX Ha OCHOBeE
MpPOrpaMMHPYeMBbIX
JIOTHYECKHX KOHTPOJLIEPOB




3.1 OO01me cBeaeHHs O 2 TIK-2-31 T1K-2- JI1.1 J11.2
MPOTPAMMHUPYEMBIX V1 IIK-2-B1 JI1.3J12.1
KOHTpoJuiepax. OCHOBEI IK-3-31 [IK-3- | JI2.2J12.4
pa3pabOTKU CTPYKTYPHI V1IIK-3-B1 | 512233 54
MpOrpaMMel. SI3bIK VYK-5-31 YK-5- 35 26
nporpammupoBanust STEP7. Y1 VK-5-B1
Oo0mue cBesieHns 0 OJII0YHOM
SI3BIKE TIPOTPAMMHPOBAHUSL.

Opranu3auuoHHbIe OJI0KHU:
CTPYKTYpa IPOTPaMMBIL.
OpraHu3anuoHHbIEe OIOKH:
HUKInYeckas o0paboTka
IIPOrpaMMBl.
OpraHu3anMoHHbIe OIOKH:
00paboTKa IpOrpaMMBI ¢
npepbiBaHUsAMU. OYHKINU U
(hyHKIMOHAIBHEIE OJOKH.
Bnoku paHubIX. SA3BIKN
MIPOrpaMMHUPOBAHUS
SIMATIC, ucnosnb3yemsbie B
STEP7. butoBble JOrHYecKue
omneparuu. Oneparuu ¢
Tpurrepamu. Onepauuu co
cyeTyukamu. TaiiMepHble
KoMaHsl. /JIex/

32 DYHKINU U 2 VYK-5-31 YK-5- | JI1.1JI1.2
(hyHKIIMOHAIBHBIE OJ0KU Y1 VK-5-Bl JI1.3J12.1
S3pIKM IPOTPaMMHUPOBAHUS J2.2J12.4
SIMATIC, ucnonb3yemsle B 012223354
STEP7 35 26
Mp/

33 CuHTE3 peseifHON CXeMBbl C 2 VK-5-31 YK-5- | JI1.1J11.2 KM4 P4,P5
HCIOJIb30BAHUEM KaTYIIIEK C VY1 VK-5-Bl JI1.3J12.1
namsTeio /J1ab/ 2.2

J12.4J13.1
31 352 33 54
3536

34 W3ydenne koMaHA 9 VYK-5-31 YK-5- | JI1.1JI1.2 KM4 P4,P5
BbIIENECHHS QPOHTA. Y1 YK-5-B1 JI1.3J12.1
W3ydenne komaH pabOTHI ¢ 2.2
AaKKyMyJIITOPOM IIpoLeccopa J12.4J13.1
U anpecanuu gaHHbIX /Cp/ D1 D2 233 B4

35 26

35 AHau3 S35IKOB 31 VK-5-31 YK-5- JI1.1J11.2 KM4 P4,P5
nporpammupoBanus STL, V¥V1 VK-5-B1 JI1.3J12.1
FBD. O630p ucnonb3yeMbIx J12.2J12.3
JIOTHYECKUX JIEMEHTOB U UX 2.4
peanuzanus ¢ TOMOUIBIO 3TUX 010923354
s1361K0B. [Ipomecc paboTs! ¢ 3596

AKKyMyJIsTOpamMu
nporpammel. Pazpaborka
IIPOrpaMM COIIACHO
yKa3aHHOMY THITYy OOBEKTa.
BelnosiHeHne nomanHein
(KOHTpPOJIBHOI)

pabotsr  /Cp/

Pa3nen 4. Pa3nen 4.
OpraHu3anus BHEIIHAX
CBA3eii CHCTEM HA OCHOBE
NMPOrpaMMUPyeMBbIX
JIOTHYECKUX KOHTPOJLIEPOB




4.1 Opranu3zanus cBs3u 10 TIK-2-31 T1K-2- JI1.1 J11.2 P5
KOHTPOJUICPOB C V1 IIK-2-B1 JI1.3J12.1
nepudepuitHEIMU IK-3-31 [IK-3- | JI2.2J12.4
YCTPOHUCTBaMU (BHEIIHIH V1IIK-3-B1 | 512233 54
untepdeiic). ConpsyxkeHue VYK-5-31 YK-5- 35 26
IU(PPOBBIX U AaHATOTOBBIX Y1 VK-5-B1
ycrpoiicts. Ucnonb3oBanue
aHaIoro-1udpoBsIX U HUPPO
-aHaJIOTOBBIX
npeoOpasoBareneii B
cUCTeMax ¢
MIPOrPaMMHUPYEMBIMHU
JIOTHYECKUMU
KOHTPOJUIEPAMH.

ITocnemoBaTenbHBIN U
napaieabHbI HHTepEHChI.
[IporpammupyembIit
unaTepdeiic. Cucrema
npepeiBaHuid. [IporpamMmmHbIi
BBOJI-BbIBOA. /Cp/

4.2 ComnpspkeHuE ITUGPOBBIX U 10 IK-2-31 I[IK-2- | JI1.1 JI1.2 PS5
aHAJIOTOBBIX YCTPOUCTB V1IIK-2-B1 JI1.3J12.1
ITocnemoBaTenbHBIA U T1IK-3-31 I1K-3- J12.2 J12.3
napaiebHbIA HHTepdeichl V1 IIK-3-Bl 2.4
/Cp/ YK-5-31 YK-5- | 519233 54

VY1 YK-5-Bl 3536

43 Peanu3zanus cueT4nuKoOB. 10 TIK-2-31 T1K-2- JI1.1 J11.2 P5
N3ydenune komaH paboThI C V1 IIK-2-B1 JI1.3J12.1
taitmepamu /Cp/ ITK-3-31 TIK-3- 2.2

V1IIK-3-Bl J12.4713.1
YK-5-31 YK-5- | D1 9233 54
Y1 VK-5-Bl 35 26

4.4 PaspaboTka nmporpamm 24 [TK-2-31 TIK-2- JI1.1 J11.2 P5
COIVIACHO YKa3aHHOMY THITY V1IIK-2-B1 JI1.3J12.1
o0bekra. CocTaBieHue TIK-3-31 TIK-3- | JI2.2 JI2.3
MPOTpaMM YyIpaBIICHUS JIJIs V1 IIK-3-Bl 2.4
koHTposuiepoB S7-300 ¢ VYK-5-31 YK-5- | D1 392 33 54
WCTIOJIb30BaHUEM VY1 YK-5-Bl 35 26
AHAJIOTOBBIX YIPaBIISIOLUINX
curHanos. [Toaroroska k
3agery ¢ orneHkoi. /Cp/

4.5 [IpoBenenue 3auéra c 4 MK-2-31 [IK-2- | JI1.1 JI1.2
orenkoit /3auérCOn/ V1IIK-2-Bl JI1.3J12.1

MK-3-31 TIK-3- | JI2.2J12.3
V1 T1K-3-Bl J12.4J13.1
YK-5-31 YK-5- | D1 9233 54
Y1 VK-5-Bl 35 26
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoutposabHble MeponpusiTis (KOHTPOJIbHas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI JJIs
CaMOCTOSITeJIbHOI MOATOTOBKH
Kon KonTtponwsHoe TIposepsembic
KM P HHIMKATOPBI Bompocs! a7t TOArOTOBKH
KOMIIETEeHIUH
KM1 Jlaboparopras IK-2-31;11K-2- 1. ITepeuucnure ocHoBHbIe mapamerpsl [IJIK S7-300.
pabora Nel V1;IIK-2-B1 2. KakoBa o6nacts npumenenus [1IJIK S7-300?

"Co3nanue mpoekra
C MCTIONIB30BAHUEM
Simatic Manager"

BbIXOHa?

anpeca?

5. MOl"yT JIM BXOAHBIC Y BBIXOAHBIC MOJYJIM UMCTh OJJMHAKOBBIC

3. Kakas mocne1oBaTeIbHOCT padoTHI IpH KoHGUrypuposanuu [1JIK?
4. Kak BeimonHUTh n3MeHeHue aapeca MPI u anpecos momyrneit Bxoza u




KM2 Jlaboparopras IK-3-31;11K-3- 1. B kakux cily4asx OIpaBAaHO IPUMEHEHUE JELIEHTPAIN30BaHHOMI
paboTa Ne2 Y 1;IIK-3-B1 nepudepun?
"M3y4yeHne KoMaH 2. Kakas mocienoBaTenbHOCT paboThl pu KoHpurypupoBanuu [1JIK ¢
OGHUTOBOI JTOTHKH JIELIEHTPaIN30BaHHOI
si3pika STEP7 Ha nepudepuein?
MPUMEPE CUHTE3A 3. Kak BeinmosiHUTh U3MeHeHue anapeca MPI u agpecoB moayneit DP
KOMOHMHATOPHOU BXOJIa U BbIxoAa?
MEepEeKIIIoYaTeNbHO N 4. MoryT 11 BXOJHBIE U BBIXOAHbIE MOAYU DP nmers onHaKoBbIe
cXeMbI" anpeca?
KM3 JlaGopaTopHas [TK-2-31;11K-2- 1. Kak ompenenutb 00beM 1 pactpezesieHre 00J1acTeil CuCTeMHON
pabora Ne3 VIL;IIK-2-B1 NaMsITH IPOLIECCOPHOTO
"Hcmnoabp3oBaHue Moyns’?
OUTOB MapKepHOH 2. Kakoe HazHauenue out cioBococtrossausa? [lepeunciure Bce OUTH U
namsta" JUTSL KaXKJIOTO TIPHBEANTE €0 Ha3HAUCHHE.
3. Uro Ttakoe ckoOOUHEIH cTek? B kakoM ciydae OH HCHONb3yeTcs?
[IpuBenuTe mpuMep MpOrpamMMbl HCIOIB30BAHUS CKOOOYHOTO CTEKa.
4. Yro takoe «U nepex NJIM»? B kakux cirydasix UCIOJIb3YyeTCS Ta
oneparus. [IpuBeaure
MpUMeEp IPOTrPaMMBbl UCIIOJIb30BAaHHE 3TOU OTepaLuy.
5. Kakoe Ha3HaueHne komaH I BeiaeneHus GpponTa? [Ipusenute
TPUMEpHI peasTU3auy STHX KOMaH]I.
6. Kax ncrions3yrorcess OUTH MapKepHOI MaMATH IIPU pean3ain
JIOTHYECKHX cXeM?
KM4 JlaGopaTopnas VK-5-31;VK-5- 1. Kakoif anroputm MCIoJIb30BaHUS CUETUYHKA?
padota Ne4 "Cuutes | V1;YK-5-Bl 2. Kakue THUIIBI CUETYUKOB UCTIOIB3YIOTCS U KAKOBBI HX OCOOCHHOCTH?
peTeitHol cXeMBI ¢ 3. Kak coXpaHHTh JaHHBIC B CYCTUHKE TPH BHIKITFOUSHUU TTUTAHUS C
HCII0JIb30BAHUEM TIJIK?
KaTyIIEeK C 4. Kaxkast HociiefoBaTeIbHOCTh pabOTHI IIPH COCTABICHUH IIPOTPAMMBI
naMsTb0" qutst THIK?
5.2. Ilepedyenn padoT, BeINOJIHsIeMbIX 0 JucnumnHe (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)
Kox Hasparue IIpoepsembie
WHIUKATOPBI CopeprxaHue paboThI
paboTHI paboTHI N
KOMIIETEeHIUH
P1 Jlaboparopras IK-2-31;11K-2-
pabora Nel V1;I1IK-2-B1
"Co3nanue mpoekra
C MCTIONTB30BAHUEM
Simatic Manager"
P2 JlaGopaTopnas MK-3-31;I1K-3-
paboTa Ne2 Y 1;IIK-3-B1
"M3y4yeHne KoMaH
OUTOBOI JTIOTUKU
si3bika STEP7 Ha
mpuMepe CHHTe3a
KOMOWHATOPHOH
MIEPEKIIIOYATENBHON
cxeMsl"
P3 JlabopaTopnas IMK-2-31;I1K-2-
pabota Ne3 V1;IIK-2-B1
"Ucnonbs3oBanue
OUTOB MapKepHOU
namsatu"
P4 JlabopaTopnas YK-5-31;VK-5-
pabora Ne4 "Cunres |Y1;YK-5-Bl
peneitHoi cXeMBI ¢
HCIIOJIE30BaHIEM
KaTyIIeK C
namsATbI"
P5 Jomarnss [MK-2-31;11K-2-

KOHTpOJIbHAs paboTa

V1;IIK-2-B1;ITK-3-
31;MK-3-Y 1;[IK-3-
B1;YK-5-31;VK-5-
V1;VK-5-Bl

5.3. OueHouHble MaTepuaIbl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

DK3aMeH 10 JUCHHUIUIMHE He TPEIyCMOTPEH.
JucTaHuoHHO 3a4€T ¢ oueHKo# MoxkeT nmpoBoauThes B LMS Canvas. Tect conepxut 30 3amanuii. Ha pemenue otBoaurcs 30




MUHYT. Pa3peleHHble MOMBITKY - OHA.
O6pa3err 3a1aHuii 17151 3a4€Ta ¢ OLIEHKOH, MPoBOAMMOro nuctaHionHo B LMS Canvas (I1K-2-31,B1,VY1; [1K-3-31,B1,Y1; YK-5-
31,B1,V1:

L. MukponponeccopHas CHCTeMa IPOrpaMMHUPYEMOT0 KOHTPOJUIEpa HE COAEPHKHT:

O ueHTpansHbi npoueccop LT (CPU)

O 0JIOK OomepaTHBHO-3aIIOMHHAIOIIEro ycTpoiicTBa mamstu (O3Y)

O UCTOYHMK nuTaHus Moxyns IIJIK

O BCTpOEHHBIN rpadudeckuii mpoueccop (IGP)

2. ITon monsTHeM — mporpammupyemsle Jormdeckie koHTpoiuteps! [IJIK(Programmable logic controllers, PLC)
HOJPa3yMEBAIOTCS:

O 6710YHO-MOYTTbHBIE MUKPOIPOLIECCOPHBIE CUCTEMBl YHUBEPCAIBHOTO M OOILEro Ha3Haue-HUs, NpeJHa3HauCHHbIC Ui
aBTOMATH3alUH B PA3INYHBIX 00IACTSX MPOMBIIIIEHHOCTH, TEXHUKH U chepax HHKEHEPHOH AesSTEeIbHOCTH

O CUCTEMA YJAJICHHOT'O YIPaBJIECHUs IO3BOJIAIONINE NOIYUUTh yaanéHHbll noctyn uepe3 WnrtepHer wiu JIBC u
MPOU3BOAUTH YIPABICHUE U aAMUHUCTPUPOBAHHE

O nepedepuiiHas cuctema paboTaroImas 110J| yIpaBIeHUEM APYroro 000pyHa0BaHHMSI.

O MOJyIIbHAs TIPOIIECCOPHAs CHCTeMa MpeaHa3HaueHHas I MOJTyaBTOMATHYECKOTO HC-TIOJIh30BaHMS.

3 Ha Bpemst 006paboTKu JaHHBIX KOHTPOJUIEPOM HE BIHSET:

| BpeMsl IIUKJIA UCIIOITHEHHS

O BpeMsI IIUKJIa CEPBUCHBIX OTIeparnii

O BpeMsI peakIui CUCTEMHOI MUHBI Ha omepanusax: UTreHue/3amuch
| BpeMsi (pasbl BBIBOJA

4. Jlig dero ucnoib3yeTcs: CTOpoKeBou Taiimep B cTpykrype I1JIK?

| JUISL OTCIIKHMBAHUsI BPEMEHH IIUKJIa CKAaHUPOBAHUS

JUIsL BBIBOZIA JIAaHHBIX YEPE3 ONPEICNICHHBIN TPOMEKYTOK BPEMEHH

O JUTA 3a7IepiKKH HHTepdeiicoB

O JUIS KOHTPOJIS HaJ 3aBHCAHUEM CHCTEMBIL.

5. C kakoil yacTu HaYMHAETCS pean3alysl CXeMbl IIPOrpaMMbl?

O peann3amys CXeMbI BCET[]a HAaUMHACTCS C BBIXOJIA CXEMBI.

| peann3anys CXeMbl BCEra HauMHAETCS CO BXOJA CXEMBI.

| peanu3anys cXeMbl BCEraa HauMHAeTCs ¢ JIo0oro Kioda.

O pean3anys CXeMbl BCETAa HAUMHAETCA C IEPBOTO KIIF0Ya.

6. Kax Ha3bIBaeTcsl SI3bIK MPOrPaMMUPOBaHUS, rpaduuecky Hanboee MOJTHO COOTBETCTBYIOIIMH ICKTPUUECKUM
NPUHIUIAATEHBIM CXeMaM Ha OCHOBe perne?

0 FBD

| LD

| SFC

O ST

7. ITepen umxenepam-pazpaboryrkaM nporpaMmmuoro odecnedenns [TJIK st mosrydeHus koja MCXOJHOW MPOrpaMMEl

HE0OXOANMO BBITIOJHUTE (BRIOCPHUTE JIUIITHUH 3Tal):

MoIpoOHOE ONMCaHKe 3a/1a4d (TEXHOJIOTHIECKOTO Tpoliecca

YOPABICHUS WM MOHHUTOPHUHIA);

paspabotky odmieii 010k-cxembl anroputma (BCA) paboThl KOHTpoOILIEpa;
JIETabHYI0 MPopaboTKy HHTepdeiica KOHTpoIUiepa U BHECEHHE
UCTIpaBIEHUH B 00IIyI0 U neranusupoBaHHele BCA;

ycranoBka I1IJIK u ero oOcnmyxuBaHue

Ooooooo

Bri6epure nBe crermansHele ¢yHknun s3eika OB (FBD):
WHBEPTUPYIOIIUE BXOBI

KOH(pUrypamus 0J0ka

WHBEPTUPYIOIINE BBIXOIBI

cnenugukanys 6oxa

oogo®e

CocCTostHHEe KOMMYTAIIMK ¥ 3HAYCHUS B CUCTYMKAX CIICHHUAIBHBIX (YHKIIMOHAIBHBIX OJIOKOB MOTYT 00i1a1aTh ()yHKIIACH:
COXpaHCHHUS

cOpacbIBaHUS

OOHOBJIEHUS

Mepe3aruChbIBaHusI

I =

Bpems mukiia ckaHupoBaHUS SBJsIETCS 0A30BBIM MOKa3aTeeM:
osicTponeiictus TTJIK

yreareM Bxoj10B TIJIK

nporpaMmsl ynpasienus TTJIK

DEHS
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19.

ycraHoBKo# BbixonoB ITJIK

Kakyto posb BBEIIIOJHSET IIACCH B IPOMBIIIJICHHBIX KOMITBIOTEpax?

MIPOMEKYTOYHOTO BBIYHCIHTENLHOTO Oydepa

cpencTBa npeoOpazoBaHus UHTEpderica

COCIMHUTEIFHOTO HHTepdeiica riaT

AHAJOT MaTePHHCKOHN IUIaTHl CO BCTPOSHHBIMH IOPTAaMH B/B, HO C BEIHOCHBIM IIPOIIECCOPOM

Yro takoe ITJIK u ero dpyHkumun?

MIPOMBITNIJICHHBIH JIOTHIECKUH KOHTPOJUIEP — yIpaBiIeHUE MPOMBIIIICHHBIMH MIPOIECCaMu

MPOrPaMMHUPYEMBIH JIOTHYECKUH KOHTPOJUIEP — YIPaBIeHHE TEXHOJOTHUECKHUMHU MPOIeCCaMU

MPOrpaMMHUPYEMBIH JIOTHYECKHUI KOHTPOJUIEpP — IPOrPaMMHUPOBaHHE YCTPOWCTB aBTOMA-THKH M MHKPOKOHTPOJUICPOB
MPOrpaMMHUPYEMbIH JIOTUYECKHH KOHTPOJUIEp — cOOp JaHHBIX TEXHOJIOTHYECKOTO Mpo-Iecca

TexXHOJIOTHsT YHUBEPCAIBHOIO 0OMEHa IMPOMBIILICHHBIMU TAHHBIMH OCHOBaHA Ha!
mozemn COM/DCOM

KJIMEHT-CEPBEPHOM MEXaHM3Me

MPOMBIIUICHHBIX POTOKOJIAX 0OMEHA JaHHBIMU

MpOrpaMMHUpPyEMbIe JIOTHUECKHE KOHTPOILIEPHI

Kakue sransl BKIOYaeT cucTeMa KOHTPOJISA U YIpaBieHUs?
pa3paboTKa apXUTEKTypbl CHCTEMBI aBTOMaTH3aIU1
(opmann3anms TOCTaHOBKU 33/1a4H

CO3/1aHUE NPUKIATHON CUCTEMBI YIIPABIEHUS Ul OJHOI'O YPOBHS
MOJEPKKA PEalIbHOTO PEXXKUMa BPEMEHU

[pu3HakoM, KIaCCUPHUIUPYIOIM KOHTPOJLIEPHI IO YHCITY BXOJOB/BBIXOJIOB, SIBISETCS?
THI apXUTEKTYPHI

KOHCTPYKTHBHOE HCIIOJTHEHUE

PC-coBmecTuMOCTh

MOIITHOCTh

Uro He OTHOCUTCS K (PYHKIHMOHAJIBHBIM BO3MOXKHOCTAM SCADA-cucrem?
XpaHeHHe HH(OopMauu

MaciTabupyeMocThb 3a1ad

cOop mepBUYHON MH(POPMAINHU O TMapaMeTpax TEXHOJIOTHYECKOTo Ipolecca
opranuzanys MHGOPMAIMU B BUJIC MHEMOCXEM

PexuM KBa3upeaJbHOrO BPEMEHH OTHOCUTCSL:
K CHUCTE€MaM DPa3JeIEHHOIO BPEMEHU

K JIMaJOrOBbIM CHCTEMAM

K CHCTE€MaM ECTKOI0 PealbHOTO BPEMEHH

K CHUCT€MaM MSTKOIO PEallbHOIO BPEMEHU

OyHKIIMOHATBHEIMH Y3JIaMH KOHTPOJUIEpA SBISIOTCS?
HaMATh MPOrpaMM

uudpo-aHaIoroBsle MpeoOpa3oBaTenu

LEHTpaJIbHAas NaMsITh

LEHTPAJIBHBIA MPOLIECCOp

B kakux KOHTPOJIJICpax IMpPH 3KCIITyaTalluW WU3MCHCHHAM IMOIAJICKAT JIMIIB MMapaMETPhbl IPOrpaMMBbl, a HE CaMa

nporpamMMa

oo4odg

[\
DDEHQ

21.

CHEIATN3NPOBAHHBIC KOHTPOJLIEPEI
KOMaH/10arapaTHble KOHTPOJLIEPEI
YHHUBEPCAIIbPHBIE KOHTPOJLIEPHI
ITJIK

KonTtposmnepsl, paccuntanubie Ha 10 BXOIOB/BBIXOAOB SIBISIOTCS?
HaHOKOHTPOJIIEPaMHU

MaJIBIMH KOHTPOJUIEpaMH

CPeAHUMHU KOHTPOJLICpaMHU

OONBIIMME KOHTPOJUIEpAMU

Cxema ympaBieHHs IpolieccaMi, M0 KOTOPOi MH(OPMAIIMOHHbIE TOTOKH OT PAa3HBIX 0OBEKTOB CXOAATCS B OJUH Y3€l-

KOHTPOJIJIEPp BO3MOXHA B CJIydac

O
U
U

MC30HHHHBIX TCXHOJIOTHUH
pactpeaCINTEIIbHBIX MOAOYJIBHBIX CUCTEM
MarucCTpajbHO-MOAYJIbHBIX CTaHAAPTOB
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XapakTepHbIMH CBOWCTBAaMU KOHTPOJIIEPA SIBIISFOTCSL:

CBsI3b C yCTpOICTBAMH COTPSIKCHUS

00paboTKa JaHHBIX B PEATbHOM PEXHME BPEMCHU

OJTHOBPEMEHHOE BBINIOJHEHNE HECKOJBbKUX 3a/a4 Ha Pa3iIMYHBIX 00padaThIBAIONIMX YCTPOHCTBAX
B3aMMOJEHCTBHE CO CMEXHBIMU IIPOLIECCAMH

INaMATs TaHHBIX KOHTPOJIEPA MOXKET COAEPkKAaTh
MOCTOSIHHbIE BEJIMYMHBI, TAOJINYHbIC 3HAUYCHUS
CXeMy 3aITycKa

KOMaH/IbI, IPUKIIHBIE KOMaHMIbI

ycTpoiicTBa copoca

TaiiMepsl

Io THIy U3MEHSEMbIX JAHHBIX BBIICISIOT TPAH3AKIHU
HeMpepbIBHbIC

10JIb30BaTEIbLCKHE

JTIUCKPETHEIE

MOPOKICHHbIC

CCHCOpHBIC

Ilo Tumy nocryniaeHus TpaH3aKUU B CUCTEMY BBIACISIOT
HENPEPBIBHBIC, AUCKPETHBIE

KECTKUE, KPETIKUE, MSTKUE

NEPUOIUYECKHUE, allePUOIUUECKHE

IIPEIONpPEACICHHBIE, IIPOU3BONIBHBIC

CEHCOPHBIE, NIOPOKICHHBIE, I10JIb30BATEIbCKHE

K TpanzakiusaM, Moguduupyronmm 6a30Bble 00bEKTHI 6a3bI JAHHBIX,0THOCSTCS
OJIb30BATENIBCKUE

TIOPOKICHHBIE

CEHCOPHEBIC

K «neccumucruyeckumy» nporokosiam b/l PB oTHocsTCst
2PL-HP

OPT-Sacrifice

2PL-WP

OPT-Wait

OCC-FV

OyHKIMK pe3epBUPOBaHMS KaHAJIOB repenadd JaHHBIX B ACY TII BRIIONHSIOT:
JIOKaJIbHBIE KOHTPOJUIEPH! HIDKHETO YPOBHS

MHTEJUIEKTYalIbHbIE KOHTPOJUIEPHI

OIEepaTOPCKUE CTAHIIUU

Ha uro opuentuposano nporpammaoe obecredeHne SCADA?

onucaHne 00bEKTHO-OPUEHTHPOBAHHBIX MOJEIeH

obecreuenne nHTEpdelica MeXIy AUCIIETYEPOM M CUCTEMOH yIPaBICHUS
ONMCAaHUE CTPYKTYPHBIX MOJENEH

Kakue tpanzakuuu nonmwkatot npoussoaureiabHoct CYB]l PB B ciydae 3aaepxku
C )KECTKMMH JUPEKTUBHBIMH CPOKaMHU

C KpeNKUMH TUPEKTUBHBIMU CPOKAMHU

C MSTKUMH JUPEKTHBHBIMU CPOKaMH




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

[Ipu oreHKe pe3ynbTaTOB BHINOJHEHHS KOHTPOJIBHOM (oMalrHel) paboTsI HCIONb3yeTcss OMHApHAs CHCTeMa, KOTopast
nperycMaTpUBAET CIEAYIOIINE Pe3yNbTaThl U KPUTEPUH OLIEHUBAHMUS:

PesymeTar oneHnBaHUA Kpurepuu orneHkn

«3aYTEHON: BrimosHEHB! Bce 3aaHUs] KOHTPOJIBHOI paboThl, 1100 IOMYIIeHE HEe3HAYUTEIbHbBIC OIMINOKH TIPH
BBIIOJTHEHUU.

«HE 3aYTEHO»: CTyzieHT He BBIIOJHUI WX BBINOJHUI HEMIPABUIIBHO 33a[JaHUsl KOHTPOJIBLHON paboThl.OleHKa pe3ynbTaToB
3a4eTa ¢ OI[EHKOW OCYIIECTBIIETCS 10 OabHOM CHCTEME (KOTIMYHOY, «XOPOIIIO», «YAOBICTBOPUTEIHHOY,
«HEYJIOBIETBOPHUTEIBHOY). DK3aMEH CUNTAETCS IPOHIEHHBIM YCIICIITHO, €CIIH IPH €ro MPOBEACHHUH II0JTyIeHa OL[CHKA He HIDKE
«yIOBJIETBOPUTEIBHOY.

ITpu moBexeHny 3a4era ¢ OLECHKOW KPUTSPUSIMH OLIEHKH SBIISIOTCS

O1eHKa «OTIMIHOY - 00YJaIOIINICS TOKA3hIBACT ITTyOOKHE, MCUEPIIBIBAIOIINE 3HAHUS B 00beMe IIPOIICHHON IIPOrpaMMBHI,
YBEpEHHO AeliCTBYeT 0 MPUMEHEHHUIO MTOJIyIeHHBIX 3HAHUH Ha MIPaKTHKe, IPAMOTHO U JIOTHYECKH CTPOMHO M3JIaraeT MaTepual pu
OTBeTe, yMeeT ()OPMYIIPOBATH BEIBOJIBI U3 U3JI0KEHHOTO TEOPETHUECKOTO MaTepHaia, 3HaeT JOIOIHUTEIFHO PEKOMEH/I0BAaHHYIO

JATEpaTypy.

OreHKa «XOpOIIOoy - 00yJaromuiics TOKa3sIBacT TBEPbIE M JOCTATOYHO MTOJTHEIE 3HAHUS B 00beMe PO ICHHON IIPOrPaMMBHI,
JIOTIYCKAeT HE3HAUUTEbHbIE OIIMOKH MPY OCBEILEHUH 33JaHHBIX BOIPOCOB, MPABUJIBHO JIEHCTBYET 10 MPUMEHEHUIO 3HAaHUN Ha
MPaKTHKE, YeTKO U3JIaracT MaTepHall.
Or1eHKa «yJOBIETBOPUTEIBHOY - 00YIAIOMNIiCS TIOKa3bIBaCT 3HAHMUS B 00bEMe MPOIICHHON IPOTPaMMBI, OTBETHI H3J1araeT XOTS U
¢ omMOKaMH, HO YBEPEHHO HCIIPABIISIEMBIMU IIOCIIE TOTOTHUTENBHBIX U HABOAALIMX BOIIPOCOB, IPABUIBHO ACHCTBYET MO
NIPUMEHEHUIO 3HAHUH Ha MPaKTHKE;
OreHKa «HEYIOBIETBOPHUTEIHHOY - 00YJarOUIHICS TOIMyCKaeT IpyOble ONTHOKH B OTBETE, HE IIOHUMAET CYIIHOCTH H3J1araeMoro
BOIIPOCA, HE YMEET IPUMCHATH 3HAHHS Ha IIPAKTUKE, 1aeT HEMOIHBIC OTBETHI HA JOTIOJHUTEIBHbIEC H HABOISAIINE BOIIPOCHI.
IIpu noBeneHny 3aueTa ¢ OUEHKOH B (popMe KOMIBIOTEPHOTO TECTUPOBAHUS KPUTEPUSMH OLICHKHU SBJISIOTCS:

«OTINIHON:
«Xopo1ox»:
«Y IOBJIETBOPUTEIBHON:

Ionyuernue 6omee 90 % OanIOB MO TECTY NMPH BHIOJHEHUH TECTa 32 PETIIAMEHTHPOBAHHOE BPEMs
Ionyuernue ot 75 mo 90 % OamwIoB IO TECTY IPHU BHINOJHEHHH TECTA 32 PEIIIAMEHTHPOBAHHOE BPEMS
Ionyuernue ot 50 70 75 % 0annoB MO TECTY IPU BHINOJHEHHH TECTA 3a PEITTAMEHTHPOBAHHOE

6. YA EBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iurepatypa

6.1.1. OcHoBHasI TUTepaTypa

ABTOpLI, COCTaBUTCIIN

3arnasue

bubimorexa

I/ISZ[EITGJ'ILCTBO, ronm, 2J1. aapec

JI1.1 | B.B.Kaarun

ITpoMBlIIICHHBIE KOHTPOJIICPHI
B CHCTEMaX aBTOMAaTH3alllnA
TEXHOJIOTUIECKHUX TPOIIECCOB::
Yueb. mocodue

Crapsrii Ockon: THT, 2016,

JI1.2 | B.B. Urnarses, U.C. [IporpamMmmupyembie Taranpor : KOxHbI#H denepanbHbIit
KoGepcu, O.b. KOHTPOJUIEPHI: yaeOHOe yHUBepcurer, 2016,
Crmpugonos, B.H. nocobue https://biblioclub.ru/index.php?
OdunaeB page=book red&id=493057

JI1.3 | Ceprees A. U. , [IporpamMmmupoBanue OpeHOypreKuii rocymapcTBEHHBIH
UYepnoycosa A. M. , KOHTPOJUIEPOB CUCTEM yHUBepcurer, 2017,
Pycses A. C. aBTOMAaTHU3alNU: ydeOHOe https://biblioclub.ru/index.php?

rnmocodue

page=book red&id=481806

6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTEIHN

3ariaBue

Bubanoreka

M3parenscTBO, TO1, 3I1. aapec

JI2.1 | M.M.KoBanés

I[I/ICerTHaH OIITUMU3AIH.

Enuropun YPCC, 2003,

Llenouncnennoe
IpOrpaMMUpPOBaHME: YUEOHUK
JI2.2 |M.IO. Mengenes, [IporpamMmmupoBanue CII6.: Jlans, 2011,
B.X .IImmuxonos IIPOMBIIIJIEHHBIX

KOHTPOJLIEPOB: YueOHOe
nocobue

JI2.3 | BonmoBo3zos AM

MUKPOKOHTPOJLIEPHI IS
CUCTEM aBTOMATHKH : yueOHOE
nocobue

Bonorna: Uudpa-Unxenepus, 2016,
http://biblioclub.ru/index.php?
page=book&id=444183

JI2.4 |IIerpos 1.B.

ITporpammupyemslie
KOHTpoJiepel. CTaHAapTHBIE
SI3BIKU U IIPUEMBI TIPUKJIATTHOTO
IIPOEKTUPOBAHUS

, 2004, http://biblioclub.ru/index.php?
page=book&id=117671

6.1.3. MeTroguueckue pa3padoTku




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec
JI3.1 | Hayuno- Jla6opatopusrii crery "TIJIK Yensabunck, 2009,

TIPOU3BOJICTBEHHOE Siemens": Texauueckoe

TIPEITIPUATHE OITMCAaHHE U METOJUYECKHE

"VueOHas TEXHUKA- YKa3aHUS K BBIIIOJIHEHUIO

IIpogpu" nabopaTOpHBIX PaboT

6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHeT»

91 | OcHoBbl nporpammupoBanus Ha STEP 7 http://www.step7-pro.ru/

5 SIMATIC nporpammupyembie SIEMENS http://www.ste.ru/siemens/contr.html
KOHTPOJIIIEPBI

D3 | Poccuiickas HaydHas MeKTpoHHAs OHONMHOTEKA www.elibrary.ru

D4 | KubepJlennka https://cyberleninka.ru/

35 | IIporpaMmupyemble MPOMBIIIICHHBIE KOHTPOJUICPHI https://lms.misis.ru

6 Kagenpa DnekrposHepreTuku u snexrporexuukd H® | http:/kafedra-ee.ru/
HUTY MUCuC

6.3 IlepeueHb MporpaMMHOro oéecneyeHus

I1.1 |IIO Mathcad 14.0 University Classroom Perpetual

I1.2 |10 Micro-Cap 10 Evaluation

I1.3 |IIO Microsoft Teams

1.4 |IIO Zoom

I1.5 |[IIO MATLAB & Simulink

6.4. Ilepeyenb MHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPO¢ecCHOHAILHBIX 023 JAHHBIX

nui |1 http://xadenpa-33.pd/ - caiit xadenpsr «DmeKTposHEPTETHKA HUIITEKPOCKHUKAY.
n2 |2. http://www.step7-pro.ru/ - OCHOBBI ITPOrpaMMHUpPOBaHus Ha Step 7.
ns3 |3. http://www.is-com.ru/catalog.html?id=625 - kaTamor KOHTpOJIJIEpOB Siemens
n4 |4 http://www.ste.ru/siemens/contr.html - SIMATIC nporpammupyemsie SIEMENS koHTpoJIepsI
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. | Haznauenue OcHareHue
139 VYuebHas nmabopatopust (xommbroTepHsIH | Kommbiorep B cbope, 13 mT.
KJIAcC) Kabuner KypCOBOTO u | Komonku Genius SP-S110, 1 .
JUIUIOMHOTO npoekTrpoBanws, | [Ipoexrop Acer ¢ moTomouHBIM KperuieHHeM P5206(3D), 1

CaMOCTOSITENBHOH paboThI O0yJaromMxcs | IIT.

Okpan Lumien Eco Picture 200x200 cm, 1 mr.
Kommyrarop D-Link 16mopr, 1 mrT.
Beb-xamepa Logitech, 1 m.

CTon KOMIIBIOTEPHBIH, 12 mT.

Crtoi yueHH4ecKui, 7 iT.

Cryn yueHn4ecKuid, 25 mr.

8. METOAUYECKHUE YKA3AHUSA 1JISA OBYYAIOIINXCA

B mporecce n3ydeHns TUCIUIUIMHEI BRIICIAIOT JIBa BUIa CAMOCTOSTENBEHON paboTHL: - ayTUTOpHAS; - BHEayAUTOPHAs. AyIUTOpHAas
caMoCTOsITeNIbHAsA paboTa 10 TUCHUIIIHHE BRIOTHACTCS HA YIeOHBIX 3aHATHAX 0] PYKOBOJCTBOM IIPETIOIaBATENs.
BreayautopHas camocTosITenbHas paboTa - IaHupyeMasi yueonasi pabota oOydyaromumcst, BBITOTHsAEMas: BO BHEAYIUTOPHOE
BpeMs 10 33/IaHUIO ¥ IPH METOANYECKOM PYKOBOJICTBE MPETIOIaBaTells, HO O€3 €ro HEMOCPECTBEHHOTO YJacTHsI.
CamocrosTenbHas paboTa, He IPEeayCMOTPEHHAS TPOTpaMMOil y4eOHOH TMCINIUIIHEL, PAaCKPHIBAIOIIEH N KOHKPETH3NPYIOIIEH ee
coJiepkaHue, OCYIIECTBIIACTCS 00yJIa0MUMC HHUIIMATHBHO, C IETbI0 PeaTH3allil COOCTBEHHBIX YUeOHBIX M HAYYHBIX HHTEPECOB.
Jast 6onee 3p(heKTUBHOTO BBITIOJIHEHHSI CAMOCTOSATENBHOM PabOTHI 110 AUCIUIUINHE MPENOoIaBaTeNlb PEKOMEHIYET HCTOUHHUKY IS
paboTHI, XapaKkTepu3yeT HanoboJee palioOHATBEHYIO METOIUKY CAMOCTOATENFHOM pabOTHI, IEMOHCTPHPYET paHee BHIIOTHEHHBIE
oOydaromuMucs paboTs! U T. II. BUIBI 3a1aHuil U1 BHEAYJUTOPHOI CaMOCTOSTENBHOMH paboThI, HX COIEpKaHNE U XapaKTep MOTYT
UMETb BapUaTUBHBII U U PepeHIIUPOBAHHBIN XapaKTep, yUIUThIBATh HHANBHIYAIbHbIE 0COOEHHOCTH 00Yy4aloIerocs.
CamocrosTenbHast paboTa MOKET OCYIIECTBISTHCS HHANBUYAIBHO WM TPYHIIAMHU CTYJIEHTOB online (paboTa B 311€KTPOHHON
nHpopMannonHo-o0pazoparenbHoi cpene HUTY «MUCuCy» (OQUOC), 9acThio KOTOPOIt HEMOCPEACTBEHHO NpeIHA3HAUYCHHOH IS
OCYIIECTBIEHH 00pa30BaTEIBHOTO Ipolecca ABIIeTca DNeKTPOHHbIH 00pa3oBaTenbHbIil pecypc LMS Canvas.) u Ha 3aHATHAX B
3aBHCUMOCTH OT LIeJIH, 00beMa, KOHKPETHOI TEMaTHKK CaMOCTOSATENbHOM paboThl, ypOBHS CIOXKHOCTH. BO3MOKHO IpoBeieHHe
CHHXPOHHOH pabOTHI CO CTy/IEHTaMH C ucroik3oBaHneM Microsoft Teams wmn Zoom. KoHTpoJIb pe3ynbTaToB BHEAYIUTOPHOH
CaMOCTOSITEJIFHOH PabOTHI OCYIIECTBIIAETCS B Ipeiesiax BPEMEHHU, OTBEACHHOTO Ha 00s3aTeNIbHbIe yaeOHBIe 3aHATHS 110
JMCLUIUIMHE Ha MPAaKTHYECKUX , JJAOOPATOPHBIX 3aHITHIX.




