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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

YOpaBJICHUA TEXHOJIOTUICCKUMHU ITPOLECCaMU

1.2 321]18.‘-11/1: HU3YyUCHUC IIPUHIHUIIOB COCTABJICHUS IPOCTLIX NMPOTpaMM YIPABJICHUSA IMTPOMBIIIJICHHBIM JIOTUYCCKHUM

3a/1a4.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

biok OII: b1.B.JIB.06

2.1 TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 | OO0mas sHEepreTuka

2.1.2 | IIpoekTupoBaHHE INMEKTPOTEXHHYCCKUX YCTPOUCTB

2.1.3  |I[IpombllITIEeHHBIE KOHTPOJLIEPHI

2.1.4 | CAIIP ycTpOWCTB 21E€KTPOHUKH

2.1.5 | OnexrpocHabkeHHE U aBTOMATH3ALUS HIEKTPOIHEPTETUIECKUX CUCTEM

MIPOrpaMMHUPYEMbIX KOHTPOJIIEPOB MPH pa3padboTKe 3 (HEKTUBHBIX CHCTEM aBTOMAaTHYECKOTO U aBTOMAaTH3HPOBAHHOTO

KOHTPOJUIEPOM; HOTydeHHE HaBBIKOB PAOOTHI C IPOrPaMMHIPYEMBIM KOHTPOIIIEPOM MPH PELIEHUH PO(HECCHOHATBHBIX

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

2.1.7 | CunoBas 31€KTpOHUKA

2.1.8 | Teopus 3neKkTponpuBoaa

2.1.9 |Ludposas n aHamoroBas MEKTPOHUKA

2.1.10 |IIpoekTHBIN OIXO/ B TEXHUKE

2.1.11 |Pemenue npukiaaHbix 3a1a4 ¢ ucnoiaszoBanueM MATLAB

2.1.12 | DnexTpudeckue U 37€KTPOHHBIE annapaThl

2.1.13 | OnekTpuveckue MaluHb

2.1.14 | DneMeHTHI CUCTEM aBTOMATUKH

2.1.15 | YueOHas nmpakTHKa MO IOJYYEHHIO TIEPBUYHBIX TPO(ECCHOHANBHBIX YMEHUH

2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCHHUIJIMHBI (MOIYJIs1) HEOOX0UMO KaK

NpeaLIecTBYIOIee:

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIUSIMU

IIK-3: Cnoco0eH 3KCIIyaTHPOBATD 31eKTPOMEXAHUYECKHE CUCTEMbl M ABTOMATH3HPOBAHHbIE CHCTEMbI YIIPABJICHHUS
3JIEKTPONPHBO/IOB

3HaTh:

TIK-3-31 mMeTobl U TEXHUUECKUE CPEACTBA SKCIUTYaTallHOHHBIX UCTIBITAHUNA U JUarHOCTUKU MPOMBIIIICHHBIX KOHTPOJJIEPOB

IIK-2: Cnioco0eH NMpoeKTUPOBATH CHCTEMBbI JJIEKTPONPHUBOAA H ABTOMATU3MPOBAHHbIE CUCTEMBbI YIIPABJIEHHS €
HCIO0Jb30BAHNEM HU(POBHIX TEXHOJIOTHIA

3HaTh:

TIK-2-31 cTpyKTYpy | S3bIKH IPOrPaMMUPOBAHHS MUKPOIPOLIECCOPHBIX KOHTPOJIEPOB

ITK-3: CnocobeH 3KCIIyaTHPOBATDH JIEKTPOMeXaHHYeCKHe CHCTeMbI H ABTOMATH3HPOBAHHBIE CHCTEMBI YIPABJICHHS
1eKTPONPHBOIOB

YMmerb:

[TK-3-Y1 cocraBisaTh 3asBKA HAa 00OPYJOBAHHE U 3aMaCHBIC YaCTH

IIK-2: Cnioco6eH MpoeKTHPOBATH CHCTEMbI JIEKTPONPHUBOAA U ABTOMATH3MPOBAHHbIE CUCTEMBI YIIPABJIEHHS C
HCNOJIb30BaHUeM HU(POBLIX TEXHOJIOTHIH

Ymerb:

I1K-2-VY1 ucnonr3oBats s13b1kH porpammupoBanus ITJIK

ITIK-3: Cnoco0eH 3KCIIyaTHPOBATD 31eKTPOMEXaHHYECKHEe CUCTeMbl M ABTOMATH3HPOBAHHbIE CHCTEMbI YIIPaBJICHUS
3JIEKTPONPHUBO0B

Baanernb:

TIK-3-B1 MeTomamMu OIIEHKH TEXHUIECKOTO COCTOSHHS U OCTATOYHOTO pecypca 000pyI0BaHHS




IIK-2: Cnioco0eH NpoeKTUPOBATHL CHCTEMBbI JJIEKTPOIIPUBO/A H ABTOMATU3HMPOBAHHbIE CUCTEMbI YIIPABJICHHS €
HCIO0JIb30BaHHeM HU(POBBIX TeXHOJIOTUii

Baanernb:

[IK-2-B1 mMeTomamu onmcaHust CTPYKTYPHI U aITOPUTMOB (DYHKITHOHHPOBAHUS MAaKETOB YIPABIISIONIX HHPOPMAIIMOHHBIX 1
ucnoJHUTENbHBIX Moayaeit IIJIK

4. CTPYKTYPA U COJEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jlnuteparypa | Illpumeyanue KM Beinosan
3aHATHHA TeM /BUJ 3aHATHS/ / Kype HHIMKATOPBI H 91, sieMble
KOMIeTeHIHii pecypcbl padoThbI
Paznen 1. Pa3znen 1.
OcHoOBHbIE IOHATHUS
NMPOMBINILIEHHBIX
KOHTPOJLJ1epPOB

1.1 Ponb 1 3anaun cucrem 8 10 MK-3-31 TIK-3- | JI1.1 JI1.2
aBTOMAaTHU3al1M Ha 0a3e V1IIK-3-Bl JI1.3J12.1
MIPOTPaMMHUPYEMBIX [MK-2-31 [IK-2- | JI2.2J12.4
JIOTUYECKUX KOHTPOJIIEPOB. VI1IIK-2-B1 | D51 9233 54
OCHOBHBIC TIOHATHS U 35 26
onpenenenust. CucteMsl
cuncienus. /Jlex/

1.2 Co3anne npoeKTa ¢ 8 2 K-3-31 IIK-3- | JI1.1 JI1.2 I'pynmnoBoe
WCTIOJb30BaHUEeM Simatic V1T1IK-3-Bl JI1.3J12.1 3aHATHE
Manager [TK-2-31 TIK-2- J12.2
/J1a6/ VY1 TIIK-2-B1 J12.4713.1

013233 54
35 26

1.3 AnmnapaTHble U 8 8 IIK-3-31 [IK-3- | JI1.1 JI1.2 KMI P1
MPOTpaMMHBIE TPUHIIMUITBI VY1 IIK-3-Bl JI1.3J12.1
peanu3anuy ynpasISIONIUX U TIK-2-31 TIK-2- JI2.2 J12.4
KOHTPOJIMPYIOLUX YCTPOUCTB VITK-2-Bl | 212232354
Hactpoiika Siemens S7-300 25 326
Mp/

1.4 AnmapaTHbie 1 8 12 [TK-3-31 TIK-3- JI1.1 J11.2
[IPOrpaMMHbIE TPUHIIUIIBI V1IIK-3-Bl JI1.3J12.1
peali3aiuy yrpaBJsOmUX 1 [MK-2-31 [IK-2- | JI2.2J12.4
KOHTPOJIUPYIOIIUX V1 IIK-2-B1 2103223354
yerpoiicTs. [IpeumyiecTso 25 06
MPOrPaMMHUPYEMBIX
JIOTHYECKUX KOHTPOJIJIEPOB
nepes ycTpoicTBaMu ¢
anmnapaTHOH peanusauueil
anropuTMOB ynpasinenus /Cp/

Pazgen 2. Paspen 2.
BHyTpeHHss1 apxuTeKkTypa
cucrem Ha Dase
NMpOrpaMMuUpyeMbIX
JIOTMYeCKMX KOHTPOJJIEpOB

2.1 Tunosas apxurekrypa 8 11 ITK-3-31 TIK-3- JI1.1 J11.2
CepUITHBIX V1I1IK-3-Bl JI1.3712.1
MIPOrPaMMHUPYEMBIX IIK-2-31 [IK-2- | JI2.2J12.4
JIOTUYECKUX KOHTPOJIJIEPOB. YI1I1IK-2-B1 | D51 3253 54
[nHbI, MpoTOKOT 0OMEHa, 25 26

TEXHUIECKUE CPECTBA.
Opranuzanus ooMeHa
HHPOPMAIIUU MEXTY
OTJCNBHBIMH dJIEMEHTAMU
KoHTpoJuiepa. /Jlex/




2.2 IToxknrouenye TaTYNKOB U 4 TIK-3-31 T1IK-3- JI1.1 J11.2
BHEITHUX TeprdepuiiHbIX V1 IIK-3-B1 JI1.3J12.1
YCTPOMICTB IK-2-31 [IK-2- | JI2.2J12.4
Opranusanus oOMeHa V1IIK-2-B1 | 212233 54
HHPOPMALIUU MEXKITY 35 26
OTJIEJIbHBIMU 3JIEMEHTaMU
KOHTpOJIIEpa.

Mp/

2.3 Uzy4yenue komang OUToBOi 2 IIK-3-31 [IK-3- | JI1.1 JI1.2 I'pynmosoe
noruku si3bika STEP7 Ha V1IIK-3-Bl JI1.3J12.1 3aHATHE
MIpUMEPE CUHTE3a IK-2-31 IIK-2- 2.2
KOMOWHATOPHOH V1IIK-2-Bl J12.4713.1
MEPEKITI0YaTEILHON CXEMBbI 213253 54

35 96
/J1a6/
2.4 Hcnons3oBanue OHTOB 2 MK-3-31 TIK-3- | JI1.1J11.2 I'pynnosoe
MapkepHoii mamsru /J1ad/ V1IIK-3-B1 JI1.3J12.1 3aHsITHE
I1K-2-31 IIK-2- 2.2
V1 T1K-2-Bl J12.4713.1
D12223 54
35 26

2.5 Kounpurypuposanue 11 MMK-3-31 IIK-3- | JI1.1 JI1.2
LEHTPAJILHOU CTOMKH. V1IIK-3-B1 JI1.3J12.1
Koundurypuposanue IIK-2-31 TIK-2- | JI2.2 JI2.3
JISIEHTPATM30BAaHHON V1 IIK-2-B1 2.4
nepuepun 1is 010923354
PROFIBUS /Cp/ 35 06
Pazgen 3. Paspea 3.

MeToanl
NPOrpaMMHUPOBAHUSA B
cucTeMax Ha OCHOBe
NMPOrpaMMHUpyeMbIX
JIOTMYeCKMX KOHTPOJLJIEpOB

3.1 OO0mue cBeeHus o 6 MMK-3-31 ITIK-3- | JI1.1 JI1.2
MIPOTPaMMHUPYEMBIX V1IIK-3-B1 JI1.3J12.1
KoHTpoJuiepax. OCHOBBI IK-2-31 TIK-2- | JI2.2J12.4
pa3paboTKU CTPYKTYPBI V1TIK-2-B1 | 312233 54
IIporpaMmsl. SI3bIK 35 26
nporpamMupoBanus STEP7.

O611ue cBeneHus 0 OJI0YHOM
SI3bIKE POrPaMMUPOBAHUSL.
Opraau3anuoHHbIe OJOKH:
CTPYKTYypa MPOTPaMMBI.
Opranu3auuoHHbIe OJIOKU:
MUKJIAIecKas 00paboTka
MPOTPAMMBL.
Opranu3auuoHHbIe OJIOKU:
00paboTKa MPOTPaMMBI C
npepbIBaHusAMU. DYHKIIAN U
(hyHKIMOHAIBHbIE OJIOKH.
Bbioxu manHBIX. SI3BIKH
MIPOTPaMMHUPOBAHHS
SIMATIC, ucnonb3yemsle B
STEP7. butoBble noruyeckue
onepauuu. Onepauuu ¢
Tpurrepamu. Onepauuu co
cyeTyrkaMu. TaiiMepHbIe
KoMaHzbl. /Jlex/

32 DyHKUUH U 6 IK-3-31 IIK-3- | JI1.1 JI1.2
(byHKIIMOHATEHBIE OJOKH V1IIK-3-B1 JI1.3J12.1
S3pIKM IpOTpaMMHUPOBaHUS K-2-31 TIK-2- | JI2.2J12.4
SIMATIC, ucnonbs3yemble B VI1TIK-2-B1 | 312233 54
STEP7 35 26

Mp/




33 CuHte3 peneiHoN CXeMBl ¢ 3 MK-3-31 TIK-3- | JI1.1 J11.2 I'pynnosoe
KCIIOJIb30BAaHNUEM KaTYIIEK C V1 IIK-3-B1 JI1.3J12.1 3aHATHE
namsThio /J1ab/ ITK-2-31 TK-2- 2.2

V1T1IK-2-Bl J12.4713.1
D12223 54
35 26

34 N3ydenune komaH 8 MMK-3-31 IIK-3- | JI1.1 JI1.2 KM4 P4
BBIJICTICHUS (DPOHTA. V1IIK-3-Bl JI1.3J12.1
Wzydyenue komana paboTsl ¢ TIK-2-31 IIK-2- 2.2
aKKyMYJIATOPOM Ipolieccopa V1 IIK-2-B1 J12.4J13.1
U ajpecaryu TaHHBIX /Cp/ 31 352 33 54

3536

3.5 AHanu3 s3bIKOB 16 MK-3-31 [IK-3- | JI1.1 JI1.2
nporpammupoBanus STL, V1 IIK-3-B1 JI1.3J12.1
FBD. O0630p UCIOIBE3yeMbIX [TK-2-31 TIK-2- JI2.2J12.3
JIOTMYECKHUX IEMEHTOB U UX V1I1IK-2-B1 2.4
peanu3anms ¢ IOMOUIBbIO dTHX D192 D3 D4
s136IKOB. [Iporiecc paboThl ¢ 25 56
AKKyMYJIATOpaMH
nporpamMel. Pa3paboTtka
IIPOrpaMM COIJIaCHO
YKa3aHHOMY THITY 00BEKTA.

Brinonnenne nomanseit
(KOHTPOJIBHOIN)

padoter  /Cp/

Paznen 4. Paznen 4.
Opranuszanusi BHEIIHUX
cBsI3eil cUCTEM HA OCHOBe
NPOrpaMMHIpyeMbIX
JIOTHYECKUX KOHTPOJLIEPOB

4.1 Opranu3zanus cBsizu 7 TIK-3-31 TIK-3- JI1.1 J11.2 P5
KOHTPOJIEPOB C V1 I1IK-3-Bl JI1.3J12.1
nepupepuUiHBIMH IMK-2-31 [IK-2- | JI2.2J12.4
yCTpoHCTBaMU (BHEIITHUIA V1IIK-2-B1 2103223354
unaTtepdeiic). CompsoxeHne 3536
HU(POBBIX U AHATIOTOBBIX
ycTpoicTB. Mcnone3oBanue
aHaJoro-1M(POBEIX U HHUPO
-aHaJIOTOBBIX
npeoOpa3oBaTeneii B
cucTeMax ¢
MPOTPaMMHUPYEMBIMHU
JIOTHYECKUMU
KOHTPOJUIEPAMHU.

INocnenoBatenbHbI U
napaienbHbIi HHTepEHCh.
[Iporpammupyemsbrit
unaTepdeiic. Cucrema
npepbiBanuil. [IporpaMMHbIi
BBOA-BeIBOA. /Cp/

4.2 ConpspkeHne nuppOBLIX U 8 TIK-3-31 TIK-3- | JI1.1 JI1.2 P5
aHAJIOTOBBIX YCTPOWCTB V1 IIK-3-B1 JI1.3J12.1
[TocnenoBarenbHbIN 1 TIK-2-31 TIK-2- JI2.2 J12.3
napaienbHbIi nHTepdeiich V1IIK-2-Bl 2.4
/Cp/ 2102223354

95 06

43 Peanmmzarus caeTankoB. 8 TIK-3-31 TIK-3- | JI1.1 JI1.2 P5
Nzydyenne komana paboTsl C V1 T1IK-3-Bl JI1.3J12.1
taiimepamu /Cp/ ITK-2-31 TIK-2- 2.2

V1 IIK-2-B1 J12.4713.1
013233 54

3536




4.4 Pa3paboTka nporpamMm 8 16 | IIK-3-31TIK-3- | JI1.1JI1.2 PS5
COTJIACHO YKa3aHHOMY THITY V1 IIK-3-B1 JI1.3J12.1
o0bekra. CocTaBieHue [K-2-31 TIK-2- | JI2.2J12.3
IIPOTPaMM YIIPABIICHUS IS V1IIK-2-Bl 2.4
KoHTpoJuiepoB S7-300 ¢ D12223 54
HCIOJIb30BaHUEM 35 26
aHAJIOTOBBIX YIPaBIISIONIAX
curnajon. IToaroroska k
3aveTy ¢ oneHko. /Cp/
4.5 [IpoBenenue 3auéra c 8 4 [1K-3-31 I1K-3- JI1.1 J11.2
omeHkoit /3auérCOn/ V1 IIK-3-Bl JI1.3712.1
TIK-2-31 TIK-2- | JI2.2 JI2.3
V1IIK-2-Bl J12.4J13.1
31 352 33 54
25 06
5. ®OHJ OHEHOYHBbIX MATEPUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHASA padoTa, TecT, KOJJIOKBHUYM, 3K3aMeH U T.I1), BONPOCHI JJIs
CaMOCTOSITeJIbHON MOATOTOBKH
Kon KontponrsHoe E[dioiefﬂeMHe B
KM P — ZMKATOPE! OTIPOCHI JUTSI TIOJTOTOBKH
KOMIIETEeHIINH
KM1 JlabopaTopHas ITK-3-31;11K-3- 1. I[lepeuncnure ocHoBHBIE TapameTpbl [1IJIK S7-300.
pabora Nel VY1;IIK-3-B1;IIK-2- | 2. KakoBa o6macts npumenenus [1JIK S7-3007
"Co3zpmanne npoekra | 31;IIK-2-YI;IIK-2- | 3. Kakas nocnenoBaTeabHOCTs paboThl IpH kKoH(urypuposanuu I1JIK?
C UCIIOJIb30BaHUEM B1 4. Kak BeInoHUTH U3MeHeHue aapeca MPI u aapecos Mopyielt Bxoa u
Simatic Manager" BBIXOHA?
5. MoryT i1 BXOJIHBIE M BBIXOHBIE MOIYJIH UMETh OJTMHAKOBBIE afipeca?
KM2 Jlaboparopras IK-3-31;11K-3- 1. B kakux cily4asx OIpaBAaHO IPUMEHEHUE JELIEHTPAIN30BaHHOMN
pabora Ne2 V1I;IIK-3-B1;IIK-2- | nepudepun?
"Uzyuenne komannx | 31;I1K-2-V1;ITK-2- | 2. Kakas mocnenoBatebHOCTh paboThl ipu kKoHpuryprposanuu [1JIK ¢
OUTOBOI JTOTHKH B1 JIELIEHTPaIN30BaHHON
si3pika STEP7 Ha nepudepuein?
MpUMEpPE CUHTE3A 3. Kak BeimosiHUTB U3MeHeHue anapeca MPI u agpecoB moayneit DP
KOMOMHATOPHOU BXOJIa U BbIxoAa?
HEepEeKIIoYaTeIbHOI 4. MoryT 11 BXOJIHBIE ¥ BEIXOAHBIE MOy DP nMeTs ouHaKoBbIE
cXeMBbI" anpeca?
KM3 JlaGopatopHas ITK-3-31;11K-3- 1. Kak onpenenutb 00beM 1 pactpezeseHre 00J1acTeil CuCTEMHON
pabota Ne3 V1;IIK-3-B1;IIK-2- | maMsaTy mporeccopHoro
"Hcnonb3oBanue 31;IIK-2-Y1;IIK-2- | Momyns?
OGUTOB MapKepHO B1 2. Kakoe nazHauenue out cnoBococtosinus? Ilepeuncnaure Bce OUTHL U
namsTu" JUISL KQXKJIOTO IIPUBEANUTE €r0 Ha3HAYECHHUE.
3. Uro Takoe ckoOOUHEIH cTek? B kakoM ciydae OH HCTIONb3yeTcs?
[IpuBenuTe mpuMep MpoOrpamMMbl UCIOIB30BAHUS CKOOOYHOTO CTEKa.
4. Yro takoe «U nepex NJIM»? B kakux cirydasix UCMOJIb3YyeTCs Ta
oneparus. [IpuBeaure
MpUMeEp IPOTPaMMBbI UCIIOJIb30BAaHHE 3TOU OTEepaIIny.
5. Kakoe Ha3HaueHne koMaH I BbiaeneHus Gppoura? [Ipusenure
IIPUMEPBI peann3aluy 3THX
KOMaH/I.
6. Kak ucnonb3yrorcest OUThl MapKEPHOU MaMSITH PU peau3aliu
JIOTHYECKUX cXeM?
KM4 JlaGopaTopHas [TK-3-31;11K-3- 1. Kakoii anroput™ UCTOIb30BAHUS CUETYHKA?
padota Ned4 "Cunutes |V 1;IIK-3-B1;IIK-2- | 2. Kakue THIIBI CYETYNKOB UCTIOIB3YIOTCS M KAKOBBI HX OCOOCHHOCTH?
peneiHoi cxemsl ¢ 31;IIK-2-Y 1;IIK-2- | 3. Kak coxpaHUTh JaHHBIE B CUETYUKE MIPU BBIKIIOUEHUH TUTAHUS C
HCHOJIb30BAHUEM B1 TTJIK?
KaTYIIEK C 4. Kaxkast mocietoBaTeIIbHOCTh pabOTHI TIPH COCTABIICHHH IIPOTPAMMBI
naMsaTbo" s TTJIK?
5.2. Ilepedenn padoT, BbINOJIHsAeMbIX 10 JucnuiinHe (KypcoBas padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)
Kox Haspamue IIpoBepsiembie
WHIUKATOPBI CopeprxaHue paboTh
paboTsI paboTsI N
KOMIICTEHITNH




P1 Jlaboparopras IK-3-31;11K-3-
pabdota Nel V1;IIK-3-B1;IIK-2-
"Co3nanue npoekra | 31;I1K-2-V1;I1K-2-
C UCTOJIb30BAHUEM B1
Simatic Manager"

P2 JlaGopatopHas [TK-3-31;11K-3-
paboTa Ne2 V1;I1K-3-B1;I1K-2-
"N3syuenne komann | 31;I1K-2-V1;IIK-2-
OUTOBOM JIOTHKH Bl
s3pika STEP7 Ha
MIpUMepe CUHTE3a
KOMOWHATOPHOH
nepeKToYaTeaIbHO N
cxeMbl"

P3 JlabopaTopnas ITK-3-31;I1K-3-
pabota Ne3 V1;I1K-3-B1;I1K-2-
"Hcmnoibp30BaHue 31;IIK-2-Y1;I1K-2-
OMTOB MapKepHOH B1
mamsaTu"

P4 JlabopaTopnas IMK-3-31;I1K-3-
pabota Ne4 "Cuntes |V 1;I1K-3-B1;IIK-2-
penenHoi cxembl ¢ 31;IIK-2-Y1;I1K-2-
HUCTO0JIb30BAaHUEM Bl
KaTyIIeK C
naMsTb"

P5 Jomamnss ITK-3-31;11K-3-
KoHTpoJsbHas pabora | Y 1;I1K-3-B1;I1K-2-

31;IIK-2-V 1;I1K-2-
B1

5.3. OueHovHbIe MaTepHaJibl, HCNTOJb3YyEMbI€ IJIfl IK3aMECHa (onncal-me 6I/IJIETOB, TECTOB U T.II.)

DK3aMeH M0 TUCUUIUIMHE He IPeIyCMOTpPEH.

JlucTaHIIMOHHO 3a4€T C OLIGHKON MOYET MPOBOJUTHLCS B 3NIEKTpoHHOM cpene. Tect comepxut 60 3anannii. Ha pemenue otBoautcs
30 munyT. Pa3pelieHHble NONBITKY - OJIHA.

O06pa3zen 3agannii A71s1 3a4€Ta ¢ OLEHKOH, MPOBOIMMOrO AUCTAHIIMOHHO B DIIEKTPOHHOM cpefe:

L. MukponpoLeccopHas CUCTEMa IPOrPaMMHUPYEMOTO KOHTpPOJLIEpA HE COAEPIKHT:

0 nerTpanbHbIi nponeccop LT (CPU)

O 610K oIepaTUBHO-3alIOMUHAOIIEro ycrpoiicta mamstu (O3Y)

O UCTOYHMK nuTaHus Moxyns IIJIK

N BCTpOCHHBIN Tpaduyeckuit npoueccop (IGP)

2. IMon monsiTueM — nporpammupyemslie norudeckue koHTposuteps! ITJIK(Programmable logic controllers, PLC)
HOoJpa3yMeBaloTCs:

O OJI0YHO-MOTYITEHBIE MUKPOIIPOIIECCOPHBIE CHCTEMBI YHHBEPCAIFHOTO ¥ OOIIEro Ha3Haude-HU, peHa3HauYeHHBIC U
ABTOMATHU3alMH B PA3INIHBIX 00IACTAX MPOMBIIUICHHOCTH, TEXHUKH U Chepax NHKCHEPHOH eITeIbHOCTH

O cUCTeMa YOAJIEHHOTO YHpaBJIEHHs MO3BOJIAIOLINE MOTYYUTh yAanEHHbIH noctyn uepe3 UntepHer mwnu JIBC u
HNPOHU3BOAUTH YIPABICHUE U aAMUHUCTPUPOBAHHE

0 nepedepuitHas cucrema pabdoTtaromias oJ| YIpaBICHUEM APYroro 00OpyIOBaHUS.

O MOJyIIbHAs TIPOIECCOPHAs CHCTeMa MpedHa3HaueHHas AN MOJTyaBTOMAaTH4eCKOTO UC-MOIb30BaHMUS.

3 Ha Bpemst 00paboTKH TaHHBIX KOHTPOJUIEPOM HE BIIHSCT:

O BpeMs IIUKJIA MCIIOTHEHNUS

O BpeMs IIUKJIa CEPBUCHBIX ONeparui

O BpEeMsI PEaKIUM CUCTEMHOW IMHBI Ha orneparusax: UTeHue/3amuch
O Bpemst (ha3sl BEIBOAA

4. Jlns yero ucnonb3yeTcsi CTOpokeBoi Taiimep B cTpykrype [1JIK?
O JUISL OTCJIEKUBAHUS BPEMEHU 1IMKJIA CKAHUPOBAHUS

JUISL BBIBOJIA TAaHHBIX Yepe3 OIpeesieHHbIN IPOMEXYTOK BpEMEHU

O JUTS 3a7IepiKKU UHTepdeiicoB

O JUIsL KOHTPOJISL HaJl 3aBUCAHUEM CUCTEMBI.

C Kxaxoll 4acTH HaYMHAETCS peanu3alis CXeMBbI IPOTPaMMBbI?
peanu3amys cXeMbl BCEria HAaUMHACTCS C BBIXOIA CXEMBL.
peann3aiys CXeMBI BCETIa HAYMHACTCS CO BXOJa CXEMBL.
peanu3amys CXeMbl BCETJa HAYMHACTCS € JIF0OOro KIToYa.
peanu3anys CXeMbl BCEra HAuMHAETCS C IEPBOTo KIIoYa.

oDoogoWw




6.

Kaxk Ha3piBaeTcs s3bIK MPOTPaMMUPOBAHUS, TpadHuecku HauboIee MOJHO COOTBETCTBYIOMINH AIEKTPHIECKUM

IIPUHOUITIHAJIBHBIM CX€MaM Ha OCHOBE pene?

O
U
U
U

7.

FBD
LD
SFC
ST

IMepen umxenepam-pazpaboTdankaM nporpaMMHoro obecreuenust [IJIK amst momydeHHs Koja MCXOTHOM IMpOrpaMMBbl

HEOOXOANMO BBIIOJIHUTE (BBIOCPHUTE JIMIITHUH 3TAI):

[ R OoogQgee Ooooooo

jDDE; EHDD; DDHD; j[lljj.s Ej[llj; DEHDE

EIEj.;

opoOHOE OMICaHNE 33aa4ul (TEXHOJIOTHUECKOTO Ipolecca

YIIpaBJICHHSI WJIM MOHUTOPUHTA);

pa3pabotky obuieii 010k-cxembl anroputma (BCA) paboTel KOHTpoIEpa;
JIeTalbHYI0 IIPOPabOTKy HHTep(elica KOHTPOIUIEpa U BHECCHHUE
WCTIpaBJIeHUH B oOmIyr0 1 aetanusupoBaHHble BCA;

ycranoBka ITJIK u ero obcmyxuBaHue

Bribepure nBe criermaneHble ¢pyHknnn s3pika OB/ (FBD):
MHBEPTUPYIOIIUE BXOIBI

KOH(pHrypaus 610Ka

WHBEPTUPYIOIIHUE BBIXOIbI

cnenuuKanys 0Jroka

CocTosiHUEe KOMMYTAIMKA W 3HAYCHUS B CUCTUMKAX CIEHHATBHBIX (QYHKIMOHAIBHBIX OJOKOB MOTYT 00JIafaTh (DYHKIIHCH:
COXpaHEeHHS

cOpachIBaHHS

OOHOBJICHUS

nepe3anrChbIBaHUs

Bpems mukiia ckaHUpOBaHHS SBJSIETCS 0A30BBIM MOKa3aTeIeM:
osictponeiicteus [TJIK

gyrenneM BxonoB [1JIK

nporpaMmel ynpasienus ITJIK

ycraHoBKO# Bbixon0oB [1JIK

Kakyro poib BEITIONHSET IACCH B MPOMBIIIICHHBIX KOMIIBIOTEpax?

MIPOMEKYTOYHOTO BBIYHCIHUTENBLHOTO Oydepa

cpezacTBa mpeodpa3oBaHus nuHTEpdeiica

COCIMHUTEIIFHOTO HMHTEepdelica miaT

aHAJIOT MaTEePUHCKON TUIATHl CO BCTPOSHHBIMU ITOPTaMH B/B, HO C BBIHOCHBIM IPOIIECCOPOM

Yro Takoe IIJIK u ero pyHkuuu?

MIPOMBITIJICHHBIN JIOTHIECKUH KOHTPOJUIEp — yIpaBieHHUe MPOMBIIIICHHBIMH MIPOIecCaMu

MIPOrpaMMHUPYEMBIH JTOTMYECKUN KOHTPOJUIEP — YIPaBlIeHHE TEXHOJOTHUECKHUMHU MPOIeCCaMU

MPOrpaMMHUPYEMBIH JIOTUYECKHI KOHTPOJUIEP — IPOrpaMMHUPOBaHHUE YCTPOWCTB aBTOMA-THKH H MHKPOKOHTPOJUICPOB
MPOrPaMMHUPYEMBIN JIOTHYSCKUH KOHTPOJUIEP — cOOp JaHHBIX TEXHOJOTHYECKOTO Mpo-Iiecca

TexHOIOTHsI YHUBEPCATLHOTO 0OMEHa MPOMBIIIIEHHBIMU JAHHBIMH OCHOBAaHA HA:
mozemn COM/DCOM

KJIMEHT-CEPBEPHOM MEXaHM3ME

MPOMBIIICHHBIX POTOKOJIAX 0OMEHa JaHHBIMU

[POrpaMMHUpPyEMbIE JIOTHYECKHE KOHTPOJUIEPHI

Kaxue sranbl BKIIIOYaeT cucrema KOHTPOJIS M yIIpaBiIeHUs?
pa3paboTKa apXUTEKTyphl CUCTEMBI aBTOMAaTH3alUN
(bopManu3anys MOCTAaHOBKH 3a/1a91

CO37aHNe MPUKIAJHOW CUCTEMBI YIPABICHUS AJII OJHOTO YPOBHS
MOJJIEP’KKa PEaIbHOTO peKUMa BPpEMEHHU

Ipu3HakoM, KIaCCHPHUIUPYIOINM KOHTPOJIIEPHI IO YHCITY BXOJOB/BBIXOJIOB, SIBISETCS?
TUI apXUTEKTYPBL

KOHCTPYKTHBHOE HCIIOJIHEHUE

PC-coBmecTumocTh

MOII[HOCTb

YTo HEe OTHOCUTCS K QYHKIIMOHATIBHBIM BO3MOKHOCTIM SCADA-cuctem?
XpaHeHne MH)opMaIu

MacmTabupyeMoCTh 3a/1a4

cOop mepBUYHOIN HHPOPMALKMHU O TapaMeTpax TEXHOJIOTHYECKOro Ipolecca
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21.

opraHu3anys HHGOPMAIMH B BUIE MHEMOCXEM

Pexxum KBa3supCajJbHOTO BPEMCHU OTHOCHUTCA:
K CUCTEMaM pa3ACICHHOTIO BPEMCHU

K IUaJIOrOBbIM CUCTEMaM

K CUCTEMaM KECTKOI'0 pcajibHOIO BPEMCHU

K CUCTEMaM MATKOTO PCAJIbHOTO BPEMEHU

OyHKIMOHANEHBIMU Y3JIaMH KOHTPOJIIEpA SBISIOTCS?
MaMATh POTPaMM

uQpo-aHaIoroBsIe Mpeobpa3oBaTenn

LEHTpaJIbHas MaMsTh

LEHTPAIBHBIH ITPOLECCOp

B kakux KOHTpoOJUIEpax IpPU 3KCIUIyaTallMd M3MEHEHUSIM II0JUIeKAT JIUILIb [1apaMeTphbl IPOIPAMMBL, a HE caMa IIporpaMma
CHELMAIN3UPOBAHHBIE KOHTPOJIIEPHI

KOMaHJ10allapaTHbIE KOHTPOJUIEPHI

YHUBEPCAIbPHBIE KOHTPOJLIEPHI

TJIK

Kontposmtepsl, paccantanisie Ha 10 BXOIOB/BBIXOIOB SBISIOTCS?
HaHOKOHTPOJUIEPaMU

MalbIMH KOHTpOJLIEpaMU

CPEIHUMU KOHTpPOJIEpaMU

GonBIMMMH KOHTPOJUIEpaMU

Cxema YiipaBJICHHA NpOoLECCaMu, 110 KOTOpOﬁ I/IH(l)OpMaI_II/IOHHLIC IOTOKHU OT pa3HbIX 00BEKTOB CXOJATCs B OJUH Y3€JI-

KOHTPOJUIEP BO3MOXKHA B CIIydae

U
U
O

DEIDD& DDIDD? DDIDD& DDHD.B

[\
jDDQ
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ME30HMHHBIX TEXHOJIOTHH
pacnpeaAciIrnTCIIbHbIX MOAYJIbHBIX CUCTEM
MaruCTpajJjJbHO-MOAYJbHBIX CTAHAAPTOB

XapakTepHbIMU CBOWCTBaMU KOHTPOJIIEPA SBIISIFOTCS:

CBsi3b C yCTpOICTBaMU CONPSKEHUS

00paboTKa TaHHBIX B PEATbHOM PEXMME BPEMCHH

OJHOBPEMEHHOE BBIMOJIHEHHE HECKOJIBKUX 3a/1ad Ha Pa3NIMuHBIX 00pabaThIBAalOIUX YCTPOUCTBAX
B3aUMOJIEIICTBHE CO CMEXHBIMU MPOLIECCAMU

[MamMaTh AaHHBIX KOHTPOJUIEpPA MOXKET COAEPKATh
MOCTOSIHHbIE BEJIMUMHBI, TAOIUYHbIC 3HAUCHUS
CXEMY 3aIlycKa

KOMAaH/IbI, PUKIIATHBIE KOMAHIbI

ycTpoiicTBa copoca

Taiimepsl

Ilo Tumy U3MeHSAEMBIX AAHHBIX BBIIEISAIOT TPaH3aKIUH
HeTIpephIBHBIE

MOJb30BaTENbCKHE

JIUCKPETHBIE

HOPOKACHHbBIE

CEHCOpPHBIE

Ilo Tumy nocTyniaeHus TpaH3aKUUHM B CUCTEMY BBLACISIOT
HEIPEPBIBHBIC, AUCKPETHBIE

KECTKHUE, KPEIIKUE, MATKUE

NEPUOIUUECKHUE, AIlEPHOIUUECKUE

IIPEIONpPEACICHHBIE, IPOU3BONIBHBIE

CEHCOPHBIE, IOPOKICHHBIE, I10JIb30BATEIbCKUE

K TpanzakisaM, Mogudumupyronmm 6a30Bble 00BEKTHI 0a3bI JAHHBIX,0THOCSTCS
OJIb30BATENIBCKUE

HOPO>K/ICHHbIC

CEHCOPHBIC

K «neccumucruyeckumy» nporokosiam bJ[ PB otHocsTCst
2PL-HP

OPT-Sacrifice

2PL-WP




OPT-Wait
OCC-FV

0o

OyHKINK pe3epBUPOBAHHS KaHATOB mepenadn JaHHBIX B ACY TII BBIIONHSIOT:
JIOKaJIbHBIE KOHTPOJUIEPBl HU)KHETO YPOBHS

UHTENIEKTYaIbHbIE KOHTPOJUIEPHI

OIEpPaTOPCKUE CTAaHLIUU

jDDg

Ha uro opuentupoBano nporpammuoe obecneuenne SCADA?

onrcaHue 00bEKTHO-OPHEHTHPOBAHHBIX MOJIENeH

obecrieueHne nHTEp(eEiica MKy JUCHETIEPOM U CHCTEMOH YIpaBIeHHS
OIKCAaHUE CTPYKTYPHBIX MOJEINCit

N
DEjp

Kaxune tpanzakuun nonmwxkatot npousBoautenbHocts CYBJl PB B cnywae 3aaepixku
C JKECTKMMU JUPEKTUBHBIMU CPOKAMHU

C KPCIIKUMHU JUPEKTHBHBIMH CPOKAMHU

C MSTKUMH JUPEKTHBHBIMUA CPOKaMH

W
jDDp

5.4. Meroauka OLleHKH OCBOCHHSl JUCHMILUINHBI (MoayJs, npakTtuxku. HUP)

ITpu omeHKe pe3yNbTaTOB BHITOIHEHHST KOHTPOJIBHON (JOMamIHeit) paboThI HCIIONB3yeTcsl OMHApHAas CHCTeMa, KOoTopast
IPEAyCMaTPUBACT CIEAYIOLUE PE3yAbTAThl U KPUTEPUH OLICHUBAHMUSA:

Pesynprar oneHuBanusA Kpurepuu onenku

«3aYTEHO»: BeimonHeHs! Bce 3aJaHus KOHTPOJIBHON paboTHI, JINOO JOMyIIEHbl HE3HAYUTEIbHbIC OMIMOKH HPH
BBINOJIHEHHH.

«HE 3a4TEHO»: CTyzeHT He BBIIOIHUII WX BBHINOJHUI HEIIPAaBUIBHO 33aJaHUS KOHTPOJIBHOH paboThl. OlieHKa pe3yabTaToB

3a4ycra C OHCHKOfI OCYHICCTBIIACTCA 110 GalbHOI crcTeMe («OTJ'II/I‘lHO)), «XOpouo», KyAOBJICTBOPUTEIIBLHO»,
((HeyI[OBJ'[eTBOpI/ITCJ'IBHO»). OK3aMEH CUHNTACTCS HpOﬁI[eHHLIM YCIICTIIHO, €CJIN MIPH €ro MPOBCACHUH IMOJTYYCHA OIICHKA HC HUKE
«YHOOBJIETBOPUTECIILHOY.

ITpu noBeneHun 3a4eTa ¢ OUEHKON KPUTEPHAMH OLIEHKH SBISIOTCS

O1eHKa «OTIMIHOY - 00YJAIOIINICS MTOKA3hIBAeT ITTyOOKHE, MCUEPIIBIBAIONINE 3HAHUS B 00beMe IIPOIICHHON IIPOTPaMMBHI,
YBEPEHHO ACUCTBYET 10 IPUMEHEHHIO [10JIy4EHHBIX 3HAHUM Ha NIPAKTUKE, TPAMOTHO U JIOTUYECKU CTPOMHO U3J1araeT MaTepuall Ipu
OTBeTe, yMeeT ()OPMYIIMPOBATH BBIBO/IbI U3 H3JI0KEHHOTO TEOPETHYECKOTO MaTepHaia, 3HaeT JOIOJIHUTEIFHO PEKOMEH/I0BAaHHYIO
JUTEPATYPY.

OreHKa «XOPOIIOY - 00yJaroImuiics TOKa3bIBacT TBEPbIC U JOCTATOYHO MOJTHEIC 3HAHUS B 00beMe IPOiICHHOH IIPOrPaMMBHI,
JIOITyCKaeT He3HAUUTEIbHbIE OIIMOKY ITPU OCBELICHUH 3aJaHHBIX BOIIPOCOB, MPAaBUIBHO JEHCTBYET MO NPHUMEHEHHIO 3HAHUH Ha
NpaKTHKE, YETKO U3JIaraeT MaTepHall.

Or1eHKa «yJOBIECTBOPUTEIBHOY» - 00YIAIOMINIiCS TIOKa3bIBaET 3HAHMUS B 00beMe MPOICHHON IPOTPaMMEBI, OTBETHI H3J1araeT XOTs U ¢
omrOKaMu, HO YBEPEHHO HCIPABISIEMBIME MOCIIE JOMOTHUTEIBHBIX U HABOSIIUX BOIIPOCOB, IPABIIBHO JEUCTBYET MO
NPUMEHEHUIO 3HAaHUH Ha MTPaKTHKE;

OueHKa «HEYIOBIETBOPUTENBHOY - 00yJaromuiicss JOMycKaeT rpyOble OIIMOKY B OTBETE, HE MOHUMAET CYLIIHOCTH H3J1aracMoro
BOIIPOCA, HE YMEET IPUMEHATh 3HaHUS Ha IPAKTHUKE, 1Aa€T HEIOIHbIE OTBEThl HA JOIIOJIHUTEIbHBIE U HABOAAILINE BOIIPOCHL.

HpPI MOBEICHNH 3a49eTa ¢ OI[CHKOH B (bopMe KOMIIBIOTCPHOI'O TECTUPOBAHNA KPUTCPUAMU OLICHKU SBJIAIOTCA:

«OTnuaHOY: [Momy4aenune Gonee 90 % OaIIOB MO TECTY MPH BBITOJHEHUH TECTa 332 PErJaMEHTHPOBAHHOE BpEMS
«Xopoo»: Honyuernue ot 75 10 90 % OannoB MO TECTy IMpPHU BHINOJHEHHH TECTA 32 PEITTAMEHTHPOBAHHOE BpeMs
«Y IOBIIETBOPUTEIBHOY Ionydyenue ot 50 no 75 % GaysI0B MO TECTY NPH BBHINOJIHEHUN TECTA 3a PErJIaMEHTHPOBAHHOE

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IMTEPaTYpa

ABTODBI, COCTaBUTENHN 3arnaBsue bubnuorexa WznarenscTBO, TOA, 311. azpec

JI1.1 |B.B.Kaurun ITpoMblIIIEHHBIE KOHTPOJLIEPHI Crapsiii Ockon: THT, 2016,
B CHCTE€Max aBTOMaTH3aLUU
TEXHOJIOTUYECKUX MPOLECCOB::
VYueb. mocobue

JI1.2 | B.B. Urnarses, U.C. [IporpamMmmupyembie Taranpor : KOxHbIH QenepanbHbIi
Kobepcu, O.b. KOHTPOJUIEPHI: yaeOHOe yHUBepcurer, 2016,
CnupugoHos, B.1. nocobue https://biblioclub.ru/index.php?
duHaeB page=book red&id=493057

JI1.3 | Ceprees A. U. , ITporpamMupoBanue OpeHOypreKuii rocynapCTBEHHBIH
YepHoycoBa A. M. , KOHTPOJUIEPOB CUCTEM yHUBepcurer, 2017,
Pycsies A. C. aBTOMATHU3AIMH: yIeOHOe https://biblioclub.ru/index.php?

nocooue page=book red&id=481806




6.1.2. lono/THUTeILHAS JINTepaTypa

ABTODBI, COCTAaBUTENN 3arnasue

bubnuroreka W3znarenbcTBO, TOA, 371. aapec

JI2.1 | M.M.KoBanés JuckperHas onTUMH3AIUS. Enuropun YPCC, 2003,
Hemouncnentnoe
IpOrpaMMHUPOBAHNUE: YICOHUK
JI2.2 [M.IO. Mensenes, ITporpamMupoBanue CIIb.: Jlans, 2011,
B.X.ITmmxomnos MPOMBIIIJIEHHBIX
KOHTpPOJUIEpOB: YueOHOe
nocobue
JI2.3 [Boxmosozos AM MUuKpOKOHTPOJLIEPHI LIS Bonorna: Nudpa-Umxenepus, 2016,
CHCTEM aBTOMATHKH : Y4COHOE http://biblioclub.ru/index.php?
nocooue page=book&id=444183
JI2.4 |[IIerpor 1.B. ITporpammupyemere , 2004, http://biblioclub.ru/index.php?
KOHTpoJUIepsl. CTaHAapTHEIC page=book&id=117671
SI3BIKH ¥ [TPUEMBI TIPUKIIAJHOTO
MPOCKTHPOBAHHS
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTEIN 3arnaBue Bubanoreka W3parenscTBoO, rOf, 311. aapec
JI3.1 | Hayuno- Jla6opatopusrii crers "TIJIK Yensabunck, 2009,
MIPOU3BOICTBEHHOE Siemens": Texuuueckoe
TIpEATIpUsITHE OIIHMCAaHUE ¥ METOTUYECKUE
"VueOHas TEXHUKA- YKa3aHUS K BBIIOJIHEHUIO
IMpodu" 71a00paTOPHEIX paboT
6.2. Ilepeuens pecypcoB HH(OPMAIMOHHO-TETIEKOMMYHUKANIMOHHOH ceTu «UHTEepHET»
31 | OcHoBbl nporpammupoBanus Ha STEP 7 http://www.step7-pro.ru/
% SIMATIC nporpammupyembie SIEMENS http://www.ste.ru/siemens/contr.html
KOHTPOJUIEPHI
D3 | Poccuiickas HaydHas eKTpoHHAs OHONIHOTEKA www.elibrary.ru
D4 | KubepJlennka https://cyberleninka.ru/
35 | IIporpaMmupyemble TPOMBIIIICHHBIE KOHTPOJUICPHI https://lms.misis.ru
6 Kadenpa Dnekrposneprerrku u anekrpotexuuka H® | http://kafedra-ee.ru/
HUTY MUCuC
6.3 IlepeueHb MporpaMMHOro oéecneyeHus
I1.1 |Mathcad 14.0 University Classroom Perpetual
I1.2 | Micro-Cap 10 Evaluation
1.3 Microsoft Teams
1.4 |Zoom
I1.5 |MATLAB & Simulink
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPodeccHOHAILHBIX 023 JaHHBIX
nui |1 http://xadenpa-33.pd/ - caift xadenpsr «DMEKTpOIHEPTETHKA HUIITEKPOCKHUKAY.
n2 |2. http://www.step7-pro.ru/ - OCHOBBI ITPOrpaMMHUpPOBaHus Ha Step 7.
ns3 |3. http://www.is-com.ru/catalog.html?id=625 - karamor koHTpoJUIepOB Siemens
nu4 |4. http://www.ste.ru/siemens/contr.html - SIMATIC nporpammupyemsie SIEMENS xoHTposuieps
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHareHue
139 VYuebHas mabopartopust (xommbioTepHbIH | Kommexr  yueGHOIT mMebenmm Ha 24 wMmecra s
KJIAcC) Kabuner KypCOBOTO u | oOydatonmxcsi, 12 cTalMOHapHBIX KOMIIBIOTEPOB ISt
JHMIIOMHOTO HNpPOEKTUPOBaHus, | 00yJarommxcs, 1  CTAalMOHAPHBIA  KOMITBIOTEp  JUIS

CaMOCTOSITEIFHOH paboTH! 00yJaromuxcs

npernoiaBatenst (BCe C BBIXOJOM B HHTEPHET), MPOEKTOD,
9KpaH HACTCHHBIH, KOMMYTAaTop, JOCKa ayJuTOpHas
MmenoBast, BeO kamepa Logitech, komonku, noctyn k S3MOC
Vuusepcurera MUCHC w4wepe3 InuuHBIM KaOWHET Ha
mratpopme LMS Canvas u Moodle, nureH3nOHHbBIE

nporpammbl MS Office, MS Teams, antusupyc Dr.Web.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOLIIUXCSA




B npouecce n3ydeHns AUCUUILTHHBI BBIACISAIOT Ba BUA CAMOCTOSTENBHON pabOTHL: - ayTIUTOPHAS; - BHEAyAUTOPHAs. AyIUTOpHas
CaMOCTOSITENIbHAs padoTa M0 JUCHHUILUIMHE BBIIOJIHSETCS Ha y4eOHbIX 3aHATHAX M0/ PYKOBOACTBOM Ipenojaasareis. BueaynuropHas
caMocCTosTeNbHas paboTa - IaHupyeMas yaeOHas pabota 00yJalomuMcs, BEITOTHIeMast BO BHEAYIUTOPHOE BpeMs 110 3aJaHUIO U
HPU METOANYECKOM PYKOBOJICTBE IIPEIOAaBaTeNs, HO Oe3 ero HeMOCpeACTBEHHOTOo yyacTus. CaMocTosATenbHAs padoTa, He
MPeAyCMOTPEHHAs IPOrpaMMOi yueOHOM JUCHMIUIMHBI, PACKPBIBAIOLIEH  KOHKPETH3UPYIOIIEH ee cofep:KaHue, OCYIECTBISETC S
00y4aIOINMCsI THUIIMATHUBHO, C LIEJIbI0 PEaN3alui COOCTBEHHBIX YIeOHBIX M HayUHBIX HHTEepecoB. Jiist Gonee 3 pekTHBHOTO
BBITIOJTHEHHS CAMOCTOATEIBHONW pabOThI 0 AUCIUTUIMHE NIPENOAaBaTeIh PEKOMEHYEeT HCTOYHUKH IS Pa0OTHI, XapaKTepH3yeT
HanboJee paroHaIbHYI0 METOANKY CAMOCTOSITENbHON paboThL, IEMOHCTPUPYET paHee BHINMOIHEHHbBIE 00yJaromMMucsa paboThl U T.
1. Bunpl 3aganuii 11 BHEAyTUTOPHON CaMOCTOSTENBHON pabOThL, UX COAEPIKAHUE U XapaKTep MOTYT UMETh BApPUATUBHBIN U
nmddepeHITIMpOBaHHBIN XapaKTep, YIUTHIBaTh HHIUBHIYAIbHBIE 0COOEHHOCTH oOydaromerocs. CaMoCTOsTEeNbHAs padoTa MOXKET
OCYIIECTBIATHCS WHIUBUAYATBHO WU IPYIIIAMH CTyAEHTOB online (paboTa B 3MeKTPOHHOH HH(POPMAIIMOHHO-00pa30BaTeIbHON
cpene HUTY «MHUCuC» (3MOC), yacTbio KOTOPOH HENOCPEACTBEHHO NpeAHA3HAYeHHOH ISl OCYILECTBICHUS 00pa30BaTEIbHOTO
npoliecca sIBIseTcst DNeKTPOHHbIH 00pazoBaTenbHblid pecypc LMS Canvas.) 1 Ha 3aHATHAX B 3aBHCUMOCTH OT LIeIH, 00beMa,
KOHKPETHOH TeMaTHKH CaMOCTOSATENIFHON PabOTHI, yPOBHS CI0KHOCTH. BO3MOXXHO IIpOBeieHNe CHHXPOHHO paboTHI CO
CTyJCHTaMu ¢ Uctoiab3oBaHreM Microsoft Teams nnu Zoom. KoHTposb pe3ynbTaToOB BHEAYIUTOPHON CaMOCTOSTEIbHON pabOTEI
OCYILIECTBIISCTCS B TIPEAEIax BPEMEHHU, OTBEJCHHOTO Ha 00s3aTeIbHbIC YUEOHbIC 3aHATHS 110 IUCUUIIMHE HA IPAKTHYCCKUX ,
N1a00paTOPHBIX 3aHATHSIX.




