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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.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  |IIpou3BOICTBEHHAs MPAKTHKA MO MOTYYEHHIO MPO(PECCHOHATIBHBIX YMEHUH U OTBITa IPO(PECCHOHANBHON AEATEIbHOCTH

2.1.5 | CunoBas 31€KTpOHUKA

2.1.6 | Teopus MeKTpOIpPUBOAA

2.1.7 |LudpoBas n aHamoroBas MEKTPOHUKA

2.1.8 | IIpoeKTHBIH TOAXO0 B TEXHUKE

2.1.9 | Pemenne npukinaaHbIxX 3a1a4 ¢ ucnois3oBanueM MATLAB

2.1.10 | DnexTpuueckue U 3IEKTPOHHBIE allIapaThl

2.1.11 | Dnexrpudeckue MaIluHbl

2.1.12 | YueOHas mpakTHKa MO ITOJTyIeHHIO TIEPBUYHBIX PO(ECcCHOHANBHBIX YMEHUI

2.2 Jucuunianubl (MOIY/IM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIYJIs1) HEOOXOAUMO KaK
NnpealecTByIee:

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIUSAMHA

IK-3: Cnocoden IKCILTYAaTUPOBATDH JJIEKTPOMEXAHUICCKUE CUCTEMBI H ABTOMATU3UPOBAHHbLIC CHUCTEMbI YIIPABJICHUS
JJIEKTPONIPUBOAOB

3HaTh:

IIK-3-31 MeTop!I ¥ TEXHUUECKUE CPEICTBA SKCILTYaTAl[HOHHBIX UCTIBITAHUI U TUATHOCTUKH MPOMBIIUICHHBIX KOHTPOJLIEPOB

MK-2: Cioco6eH MpoeKTHPOBATH CHCTEMBI JIeKTPONPHBO/IA M ABTOMATH3HPOBAHHBIE CHCTEMBI YIIPABJIEHHS €
HCMOJIb30BaHHeM HU(POBBIX TEXHOJIOT Uil

3HaTh:

ITK-2-31 cTpyKTypy ¥ SA3BIKH IIPOTPAMMUPOBAHUS MUKPOIIPOIIECCOPHBIX KOHTPOJLICPOB

IIK-3: Cnioco6eH IKCIIYyaTHPOBATH JIEKTPOMEXaHUYECKHEe CHCTEMbI H AaBTOMATH3MPOBAHHbIE CHCTEMbI YIIPABJIECHUS
JJIEKTPONPHBOIOB

Ymern:

[TK-3-V1 cocraBisaTh 3asBKA HA 00OPYOBAHHE U 3aMaCHBIE YaCTH

IIK-2: Cnioco0eH NpoeKTUPOBATH CHCTEMBbI JJIEKTPONIPUBO/A H ABTOMATU3HMPOBAHHbIE CUCTEMbI YIIPABJICHHS €
HCNO/Ib30BaHUeM HU(POBLIX TEXHOJIOT U

Ymerb:

TIK-2-V1 ucnons3oBath A3b1ku nporpammuposanus [1JIK

MK-3: Cnocoben IKCILTYaTUPOBATDH 3JIEKTPOMEXAHHICCKUE CUCTEMbI H AaABTOMATU3UPOBAHHLIC CUCTEMbI YIIPABJICHUS
JJIEKTPONIPUBOA0B

Baanernb:

[IK-3-B1 MeTomamu OLIEHKH TEXHHYECKOTO COCTOSHHS B OCTATOYHOTO pecypca 000pyI0BaHHS

IIK-2: Cnioco0eH NMpoeKTUPOBATH CHCTEMBbI JJIEKTPONPUBOAA H ABTOMATU3MPOBAHHbIE CHCTEMbI YIIPABJIEHHS €
HCIO0JIb30BAHNEM HU(PPOBHIX TEXHOJIOTHIA

Baagern:




IIK-2-B1 mMeTomamu onucaHus CTPYKTYPHI M AITOPUTMOB (PYHKIIMOHUPOBAHHS MAKETOB YIIPABISIOIIMX HH(POPMAIIMOHHBIX U
MCIOJHUTENBHBIX Moayieit TIJIK

4. CTPYKTYPA U COAEP)KAHUE

Kon Haumenopanue pasnenop u | Cemectp | Yacos | @opmupyemble | Jlureparypa | IlpumedaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeHIHii pecypcbl padoTsI
Pa3gen 1. Pazpen 1.
OcHoOBHBIE NOHATHUS
MPOMBbINILTEHHBIX
KOHTPOJ11€epOB

1.1 Ponb u 3agauu cucrem 8 10 T1IK-3-31 I1K-3- JI1.1 J11.2
aBTOMAaTHU3alMM Ha 0a3e V1IIK-3-Bl JI1.3J12.1
MIPOTPaMMHUPYEMBIX MK-2-31 [IK-2- | JI2.2J12.4
JIOTHYECKUX KOHTPOJLIIEPOB. V1IIK-2-B1 | 219233 54
OCHOBHBIE IOHATHS U 35 26
onpeneneHusi. CuCTeMbI
cuncienus. /Jlex/

1.2 Co3znaHue npoexra ¢ 8 2 TIK-3-31 IIK-3- | JI1.1 JI1.2 I'pynnosoe
WCTOJb30BaHUEeM Simatic V1IIK-3-Bl JI1.3J12.1 3aHATHE
Manager [MK-2-31 TIK-2- J12.2
/J1a6/ V1IIK-2-B1 J12.4713.1

0103233 24
35 26

1.3 AnmapaTHbie 1 8 8 [MK-3-31 TIK-3- | JI1.1 JI1.2 KM1 P1
MIPOTPaMMHBIE TPUHIIHAIIBL V1IIK-3-Bl JI1.3J12.1
peanusalyy yIpaBIsIOMUX U MK-2-31 TIK-2- | JI2.2J12.4
KOHTPOJHUPYIOIIUX YCTPOHCTB V1I1IK-2-B1 | 312233 54
Hactpoiika Siemens S7-300 35 26
Mp/

1.4 AnmapaTHble U 8 12 | OK-3-31 TIK-3- | JI1.1 JI1.2
MIPOrpaMMHBIE IPHUHLIUTIBI V1 IIK-3-B1 JI1.3J12.1
peali3aiuu yrpasJsoOmuX 1 [MK-2-31 I[IK-2- | JI2.2J12.4
KOHTPOJIUPYIOITUX V1IIK-2-B1 2122 23 54
yerpoiicTs. [IpeumyiecTso 3536
MIPOrpaMMHUPYEMBIX
JIOTHYECKUX KOHTPOJIIEPOB
nepen yCTpoucTBaMu ¢
anmnapaTHOM peanusanuen
anroputMoB ynpasinenus /Cp/

Pazgen 2. Paspen 2.
BHyTrpeHHss apxuTeKTypa
cucreM Ha 0aze
NPOrpaMMHIpyeMbIX
JIOTHYECKHX KOHTPOJIEPOB

2.1 Tunosas apxurekrypa 8 11 TIK-3-31 TIK-3- JI1.1 J11.2
CEepUMHBIX V1 T1IK-3-Bl JI1.3J12.1
MPOTrPaMMHUPYEMBIX [MK-2-31 [IK-2- | JI2.2J12.4
JIOTUYECKUX KOHTPOJIEPOB. V1IIK-2-B1 2103223354
[wuHsI, TpoTOKOT 0OMEHa, 35 26
TEXHUYECKUE CPECTBA.

Opranuzanus oOMeHa
nHpOpMAINH MEX Ty
OTJIEJNIbHBIMU 2JIEMEHTaMHU
KoHTpoJutepa. /Jlex/

2.2 [ToaxiroueHue 1aTYMKOB U 8 4 MMK-3-31 ITIK-3- | JI1.1 JI1.2
BHEITHUX Tepu(epuiHbIX V1IIK-3-B1 JI1.3J12.1
YCTPOMCTB [K-2-31 TIK-2- | JI2.2J12.4
Opranuzanus ooMeHa V1 IIK-2-B1 D1 52 233 B4
nHpOpMAINT MEXKTY 35 26

OT/IETIbHBIMH IEMCHTAMHA
KOHTpOJIIEpa.
Mp/




23 W3ydenne komana OUTOBOM 2 MK-3-31 TIK-3- | JI1.1 J11.2 I'pynnosoe
noruk si3bika STEP7 Ha V1IIK-3-Bl JI1.3J12.1 3aHATHE
IIpUMEpE CUHTE3a I1K-2-31 IIK-2- 2.2
KOMOHMHATOPHOU V1IIK-2-Bl J12.4713.1
MEPEKTIOYaTeNbHON CXEMBI D12223 54

35 26
/J1ab/
2.4 Hcnonms3oBanue OHTOB 2 TIK-3-31 IIK-3- | JI1.1 JI1.2 I'pynnosoe
MapkepHoil namsitu /J1a6/ V1IIK-3-Bl JI1.3J12.1 3aHATHE
I1K-2-31 IIK-2- 2.2
V1 I1IK-2-Bl J12.4J13.1
0103233 54
35 26

2.5 Koundurypuposanue 11 IMK-3-31 ITIK-3- | JI1.1 JI1.2
LEHTPAJILHOU CTOMKH. V1 IIK-3-B1 JI1.3J12.1
Kondurypuposanue MK-2-31 TIK-2- | JI2.2J12.3
JIeIIeHTPaTN30BaHHON V1 IIK-2-B1 J12.4
nepudepun s 219233 54
PROFIBUS /Cp/ 95 06
Pazgen 3. Paspea 3.

MeToanl
NPOrpaMMHUPOBAHUS B
cHCcTeMax Ha OCHOBe
MPOrpaMMUpPyeMbIX
JIOTHYeCKMX KOHTPOJLJIEpOB

3.1 OO61ue cBeeHus o 6 MK-3-31 1IK-3- | JI1.1 JI1.2
MIPOTPaMMHUPYEMBIX V1IIK-3-Bl JI1.3J12.1
KoHTpoutepax. OCHOBBI MK-2-31 TIK-2- | JI2.2J12.4
pa3paboTKu CTPYKTYPHI VITK-2-Bl | 212232354
MporpaMMel. SI3bIK 25 D56
nporpamMupoBanus STEP7.

OO6mue cBeneHus o OJI0YHOM
SI3BIKE POrPaMMUPOBAHUSL.
OpraHu3anuoHHbIe OJOKH:
CTPYKTYypa MPOTPaMMBI.
Opranu3auuoHHbIe OJIOKU:
MUKJIAYecKas 00paboTka
MPOTPaMMBL.
Opranu3aunoHHbIe OJIOKU:
00paboTKa MPOrpaMMsI ¢
npepbIBaHUAMU. DYHKIINN U
(hyHKIMOHAIBHBIE OJOKH.
Bbioxu manHbIX. SI3BIKH
IIPOrpaMMHUPOBAHMS
SIMATIC, ucnonbs3yemsle B
STEP7. butoBble noruyeckue
onepauuu. Onepauuu ¢
Tpurrepamu. Onepauuu co
cyeTyukaMu. TaiiMepHble
koMaHel. /JIex/

32 OyHKIUK U 6 IIK-3-31 [IK-3- | JI1.1 JI1.2
(yHKIIMOHATBEHBIC OJOKH V1 IIK-3-B1 JI1.3J12.1
S3pIKM IpOTpaMMHUPOBaHUS TIK-2-31 TIK-2- JI2.2J12.4
SIMATIC, ucnons3zyemble B VI1IK-2-Bl | 2122323 54
STEP7 35 26
Mp/

33 CuHTE3 peneitHON CXeMbl C 3 TIK-3-31 TIK-3- | JI1.1 JI1.2 I'pynmoBoe
HCII0JIb30BAHUEM KaTYIIEK C V1 T1IK-3-Bl JI1.3J12.1 3aHATHE
namsThio /J1a6/ ITK-2-31 TIK-2- 2.2

V1 IIK-2-B1 J12.4J13.1
013233 54

3536




34 N3yuenue komans 8 TIK-3-31 T1IK-3- JI1.1 J11.2 KM4 P4
BbIIENIeHHS (QPOHTA. V1 IIK-3-B1 JI1.3J12.1
W3ydenne komaH pabOTHI ¢ I1K-2-31 IIK-2- 2.2
aKKyMyJLITOPOM IIpoLeccopa V1IIK-2-Bl J12.4713.1
u anpecanuu gaHubix /Cp/ D1 D2 233 B4

35 26

3.5 AHanu3 s3bIKOB 16 MMK-3-31 IIK-3- | JI1.1 JI1.2
nporpamMmupoBanus STL, V1IIK-3-B1 JI1.3J12.1
FBD. O030p UCnONb3yeMbIX IIK-2-31 [IK-2- | JI2.2 JI2.3
JIOTHYECKUX JIEMEHTOB U UX V1IIK-2-Bl 2.4
peamzanus ¢ TOMOUIbIO 3TUX 210923354
s361K0B. [Ipomecc paboTs! ¢ 3596
AKKyMYJIATOpaMHt
nporpamMel. Pa3paboTtka
MPOTPaMM COTJIACHO
YKa3aHHOMY THUITy 00BeKTa.

BelnosiHeHne nomarHein
(KOHTPOJIBHOI)

paboter  /Cp/

Pa3nen 4. Pasnen 4.
Opranu3anusi BHEIIHUX
cBsI3eil cUCTeM HA OCHOBe
MPOrpaMMUPyeMBbIX
JIOTHYeCKMX KOHTPOJLJIEpOB

4.1 OpraHu3zanus CBsi3U 7 T1K-3-31 I1K-3- JI1.1 J11.2 P5
KOHTPOJUIEPOB C V¥1IIK-3-Bl JI1.3J12.1
nepudepuitHEIMU TIK-2-31 IIK-2- | JI2.2 J12.4
yCTpoHCTBaMu (BHEIIHUIMA VI1IK-2-Bl | 2122323 54
uHTepdeiic). ConpsukeHue 25 56
IUQPPOBBIX U aHATOTOBBIX
ycrpoiicts. Ucnonb3oBanue
aHaJIOro-1U(POBBIX U HUPPO
-aHaJIOTOBBIX
npeoOpaszoBaTeneii B
cUCTEeMax ¢
IIPOrpaMMUPYEMBIMHU
JIOTHYECKAMU
KOHTPOJUIEpaMHU.

ITocnenoBaTenbHbBIN 1
MapauIeNIbHBIA HHTEpEHCHI.
ITporpammupyemsiit
untepdeiic. Cucrema
npepsiBanuil. [IporpaMmHbIi
BBOJI-BbIBOAI. /Cp/

4.2 ComnpspkeHue IGPOBBIX U 8 TIK-3-31 IIK-3- | JI1.1 JI1.2 P5
aHAJIOTOBBIX YCTPOUCTB V1IIK-3-Bl JI1.3J12.1
ITocnenoBaTenbHBIA U [1K-2-31 I1K-2- J12.2 J12.3
MapauTeNTbHBIA HHTepEHCH V1IIK-2-Bl 2.4
/Cp/ 013233 54

35 26

43 Peanuzanus cyeTYHKOB. 8 IIK-3-31 [IK-3- | JI1.1 JI1.2 PS5
W3ydenne komaH1 pabOTHI ¢ V¥1IIK-3-Bl JI1.3J12.1
taitmepamu /Cp/ TK-2-31 TIK-2- 2.2

V1IIK-2-Bl J12.4J13.1
2102223354
95 06

4.4 PaspaboTka mporpamm 16 TIK-3-31 TIK-3- | JI1.1 JI1.2 P5
COTJIaCHO YKa3aHHOMY THILY V1 T1IK-3-Bl JI1.3J12.1
obwekta. CocraBieHue [MK-2-31 T[IK-2- | JI2.2J12.3
MpOTpaMM YIIPaBIEHUS ISt V1IIK-2-B1 2.4
koHTpoutepoB S7-300 ¢ 013233 54
WCTOJIb30BaHUEM 35 26

aHAJIOTOBBIX YIPABJISIOIIAX
curHanoB. [logroroska
3ageTy ¢ oreHkoi. /Cp/




4.5

[IpoBenenue 3auéra c
onenkoi /3auérCOn/

MK-3-31 TIK-3- | JI1.1 J11.2
V1IIK-3-Bl JI1.3J12.1
MK-2-31 TIK-2- | JI2.2J12.3
V1IIK-2-Bl J12.4713.1
013233 54
3556

5. ®OHJI ONEHOYHBIX MATEPHUAJIOB

5.1. KoHTpoJibHbIC MepOnpUsiTHA (KOHTPOJIbHASA padoTa, TecT, KOJUIOKBUYM, 3K3aMeH H T.II), BOIIPOCHI 115
€aMOCTOAITeJIbHON MOATOTOBKH

IIpoepsemblie
Kon KonTtponsHoe
KM P — HHIMKATOPBI Bompocs! a5si moAroTOBKH
KOMIICTEHIINH
KM1 JlaGopaTopHas MK-3-31;I1K-3- 1. Ilepeuncnute ocHoBHbIe mapamerpsl I1IJIK S7-300.
pabora Nel Y 1;IIK-3-B1;IIK-2- | 2. KakoBa o6macts npumerenus [1JIK S7-300?
"Co3pmanme npoekra | 31;IIK-2-YI;IIK-2- | 3. Kakasg nocnienoBaTeasHOCTS paboThI ipH KoH(UTypruposanun [1JIK?
C HCIIOJIb30BaHHUEM B1 4. Kak BeImoTHUTH 3MeHeHue aapeca MPI u anpecoB moyneit Bxona u
Simatic Manager" BBIXO1a?
5. MoryT JI1 BXOJIHBIC M BBIXOTHBIC MOJIYJIH UMETh OJTAHAKOBBIC
anpeca?
KM2 JlabopaTopnas IMK-3-31;I1K-3- 1. B kakux ciyyasix onpaBiaHO NMPUMEHEHUE ACUEHTPaTN30BaHHON
pabota Ne2 VL;IIK-3-B1;IIK-2- | nepudepun?
"Uzyuenne komann | 31;I1K-2-V1;ITK-2- | 2. Kakas mocienoBarenbHOCTh paboThl pu kKoHpurypuposanuu [1JIK ¢
OHUTOBOM JTOTHKH B1 JIELIEHTPaIN30BaHHON
s3p1ka STEP7 Ha nepudepueit?
MpUMEpPE CUHTE3A 3. Kak BbInmosiHUTB U3MeHeHue anapeca MPI u agpecoB moayneit DP
KOMOHMHATOPHOU BXOJla U BbIxoAa?
HEepEeKIIoYaTeabHOI 4. MoryT 11 BXOJHBIE U BBIXOAHBIE MOAYynU DP nmers onuHakoBble
cXeMbI" aapeca?
KM3 JlaGopatopHas [TK-3-31;11K-3- 1. Kak onpenenutb 00beM U pacrpezesieHie 00JacTeil CuCTEMHOM
padoTa Ne3 YI;IIK-3-B1;I1K-2- | mamsiTé mpo1ieccopHOTo
"Hcnonp3oBanue 31L;IIK-2-Y1;I1IK-2- | momyns?
OUTOB MapKepHO B1 2. Kakoe HazHauenue Out cnoBococtostuus? [lepeuncnnre Bce OUTHL U
namstu" JUTSL KQXKJI0TO IIPUBENUTE €r0 Ha3HAaYCHHE.
3. Uro Ttakoe ckoOOUHEIH cTek? B kakoM ciydae OH HCTONb3yeTcs?
[IpuBenuTe mpuMep MpPOrpamMMbl HCIOIB30BAHUS CKOOOYHOTO CTEKa.
4. Yro takoe «1 nepen NJIN»? B kakux ciaydasx UCHOIb3YeTCs 3Ta
oneparus. [Ipuseaure
IpUMep IPOrpaMMBI HCIOTIB30BaHNE ITOH ONeparny.
5. Kakoe Ha3HaueHue koMaH[ BeiaeneHus: pponra? [Ipusenure
IIPUMEPHI peann3aluy dTHX
KOMaH/I.
6. Kak ucmonb3yrotcest OUThl MApKEPHOU MaMSITH PY pean3aliu
JIOTHYECKHUX cXeM?
KM4 JlaGoparopnas [TK-3-31;11K-3- 1. Kakoii anroput™ UCTOIb30BaHUS CUCTYHKA?

pabota Ne4 "CuuTe3
peneiHoi cxembl ¢
HCIIOJIb30BaHHEM
KaTyIEK C
naMsATh0"

V1;TIK-3-B1;TTK-2-
31:11K-2-V 1;[TK-2-
BI

2. Kakue TUIIBI CUETYNKOB UCTIOIB3YIOTCS U KAKOBBI HX OCOOCHHOCTH?
3. Kak coxpaHHUTh JaHHBIC B CYETYHKE TP BHIKITIOUSHUU TTUTAHUS C
TIJIK?

4. Kakas mocie0BaTeIbHOCTh pabOThI IPH COCTABICHUH MPOTPaMMBbI
s TTJIK?

5.2. Ilepedyennb padoT, BbINOJIHsAE

MBbIX 110 JUCIHUILJIMHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kox Hassamue IIpoepsemblie
paGoTHI paboTsI HHIMKATOPBI ConepxaHue pabOThI
KOMITeTEHIIN I
P1 JlaGopaTopHas MK-3-31;I1K-3-
pabora Nel V1;I1K-3-B1;I1IK-2-

"Co3nanue mpoekra
C HCTIOJIb30BaHUEM
Simatic Manager"

31;I1K-2-Y 1;T1K-2-
B1




P2 Jlaboparopras IK-3-31;11K-3-
paboTa Ne2 V1;IIK-3-B1;IIK-2-
"N3yuenne xomann | 31;I1K-2-V1;TIK-2-
OUTOBOM JIOTHKH B1
si3pika STEP7 Ha
MpUMeEpPE CUHTE3a
KOMOWHATOPHOH
HEePEKIIoYaTeIbHOI
cxembl"

P3 JlaGopaTopHas ITK-3-31;11K-3-
pabota Ne3 V1;I1K-3-B1;I1K-2-
"HMcnonp3oBaHue 31;IIK-2-V 1;T1K-2-
OUTOB MapKepHOH B1
maMsITa"

P4 JlabopaTopnas ITK-3-31;I1K-3-
pabota Ne4 "Cuntes |V 1;I1K-3-B1;IIK-2-
peneiHoil cxeMsl ¢ 31;IIK-2-Y1;I1K-2-
HCIT0JIb30BaHUEM Bl
KaTyIIeK C
naMsThI"

P5 JloMarHss IIK-3-31;I1K-3-
KoHTpoJibHast pabora | Y 1;I1K-3-B1;ITK-2-

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

5.3. OueHo4HbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl JK3aMEHa (onncalme GI/IJ'IETOB, TECTOB U T.l'l.)

DK3aMeH M0 TUCHUIUIMHE He MPEIyCMOTPEH.

JlucTaHIIMOHHO 3a4€T C OLIGHKON MOYKET MPOBOJIUTHLCS B 3NEKTpOHHOU cpene. Tect conepxut 60 3ananuii. Ha pemenue otBoautcs
30 munyT. Pa3pelieHHble NOMBITKY - OJIHA.

Ob6pa3zen 3agannii 1715t 3a4€Ta C ONEHKOH, MPOBOIMMOTO AUCTAHIIMOHHO B DIIEKTPOHHOM cpee:

I. MHUKpONpoLECCOpPHAsl CUCTEMA POrPaMMHUPYEMOT0 KOHTPOJUIEpa HE COAEPIKUT:

O neHTpansHbd poneccop LIT (CPU)

O 0JIOK oTlepaTHBHO-3aIOMHHAIOIIEro ycrpoiicTBa namstu (O3Y)

O r“cTouHUK nuTtanus moxayns [1JIK

O BCTpOCHHBIH rpadudeckuii nporeccop (IGP)

2. ITon nousTHeM — nporpammupyemslie Jorudeckne koHTpouteps! [TJIK(Programmable logic controllers, PLC)
MOJIpa3yMeBaIOTCsI:

O OJI0YHO-MOJTYITFHBIE MHKPOIIPOLIECCOPHBIC CHCTEMBI YHHBEPCAIFHOTO M OOIIEro Ha3Haue-HUs, NPEeIHa3HAUYCHHBIC VIS
ABTOMATH3aINH B PA3THIHBIX 00IACTAX MIPOMBIIUICHHOCTH, TEXHUKH U chepax HHKCHEPHOH eI TeIbHOCTH

U CHCTeMa yJaJeHHOTO YIPaBIEHHs MO3BOJIAIONINE MOTYyYHTh YIanéHHBIN moctyn depe3 MurepHer umu JIBC u
MPOU3BOJIUTH YIIPABJICHUE U aIMUHUCTPUPOBAHUE

O nepedepuifHas cucreMa paboTarommas MoJ| yIpaBjIeHHEM IPYroro 000pyI0BaHHS.

O MOJyIIbHAS TIPOIIECCOPHAs CHCTEMa MpeaHa3HauYeHHas MJIS MOJIyaBTOMATHYeCKOTO HC-MOJIh30BaHMUS.

3 Ha Bpemst 06paboTKM TaHHBIX KOHTPOJUIEPOM HE BIMSET:

O BpeMsI IIUKJIa UCTIOJTHEHUS

O BpeMsI LIUKJIA CEPBUCHBIX OIepanuit

0 BpeMsI peakiMy CHCTEMHOH IIMHBI Ha oneparusix: UTeHune/3anuch
0 Bpems (ha3sl BEIBOJA

4. Jlns dyero ucmosnp3yeTcst CTOpokeBoii Taiimep B cTpykrype TTJIK?
O JUIs OTCIEXHMBAaHHS BPEMEHU IMKJIa CKAaHUPOBaHMs

JUTS BRIBOJIA TAHHBIX Yepe3 OIPE/ICIICHHBIN MPOMEXYTOK BpeMEHI

O JUIs 3aJepikKKH uHTepdeiicoB

O JUIS KOHTPOJIA HaJ 3aBHCAHUEM CHCTEMBI.

5. C Kkakoil 4YacTU HAaYMHAETCA Pean3alusl CXEMbl IPOrpaMMbl?

O peanu3aiys CXeMbl BCET[ja HAUMHACTCS C BBIXOJA CXEMBI.

O peanu3aiys CXeMbl BCEr[ja HAUMHAETCS CO BXOJA CXEMBI.

O peanu3amnys CXeMbl BCETa HauMHAETCA C JI00Oro KIIoUa.

O peanu3aiys CXeMbl BCET[ja HAaUMHACTCS C TIEPBOT0o KIII0YA.

6. Kaxk Ha3piBaeTcs S3BIK MPOTPaMMUPOBAHUS, TpadHueckl HaHOO0JIee TIOJTHO COOTBETCTBYIOMINH IEKTPHUCCKIM
NPUHIUIAAIEHEIM CXeMaM Ha OCHOBE perne?

O FBD

O LD

O SFC




O

7.

ST

[epen nmxeHepam-pa3padboTunkaM mporpaMmmaoro obdecrniedernus [1JIK ans mosrydeHus: KoJla HCXOAHOM MPOTPaMMBI

HEOOXOINMO BBIMIOJIHUTH (BBIOEPHUTE JIMIITHUH dTar):

[ R R I o

EHDD; DEHD; j[lljj; Ej[llj; DEHD!’:‘) DDEH; jDDE; [ R =
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~
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MOAPOOHOE ONHMCAHKE 33/1a4H (TEXHOJOTHYECKOro Mporecca

yHpaBJIeHHs! WM MOHUTOPHHTA);

pa3pabotky obmieii 610k-cxembl anroputma (BCA) paboTsl KOHTpoOIIIEpa;
JIeTaJIbHYI0 NPOopaboTKy MHTepdelica KOHTPOIIepa U BHECEHHE
UCIIpaBlIeHU B 00LIyto U JneranusupoBanHble bCA;

ycranoBka ITJIK u ero oGcmyxuBaHme

Bribepute nBe crnenuanbubie GyHkiun s3pika OBJ] (FBD):
HMHBEPTHUPYIOIINE BXOIbI

KoH(puUTypamms Oioka

HWHBEPTUPYIOIIUE BBIXOIBI

cnenuukaims 61oka

CocCTosiHHEe KOMMYTAIIMH ¥ 3HAYCHUS B CUCTUHMKAX CIICIHANBHBIX (YHKIMOHAIBHBIX OJIOKOB MOTYT 0071a1aTh (DyHKIIHCH:
COXpaHeHHs

cOpachIBaHUS

OOHOBIICHHS

nepe3anuchblBaHus

Bpems mukiia CKaHUPOBaHUS SBJSIETCS 0A30BBIM IMOKa3aTeIeM:
osicTpoaeiicteust I1JIK

uyreHueM Bxono0B [TJIK

nporpamMmsl yrpasienus [1IJIK

ycraHoBko# BbixonoB ITJIK

Kakyto poJib BBINOJHSCT IIACCH B IPOMBIIIICHHBIX KOMITBIOTEpax?

MIPOMEKYTOYHOTO BBIYHCIIHTEIEHOTO Oydepa

cpencTBa mpeoOpazoBanus HHTEpdetica

COCIMHUTENIFHOTO UHTEepdeiica rmiaT

aHaJOT MAaTePHHCKOMN IUTaTHl CO BCTPOCHHBIMH IOPTAaMH B/B, HO C BEIHOCHBIM IPOILIECCOPOM

UYro Taxoe IVIK u ero ¢pynknuu?

MPOMBIIUICHHBIN JIOTUYECKUH KOHTPOJUIEp — YIIPaBJICHHE MPOMBIIUICHHBIMY IPOLIECCaMU

MIPOTPaMMHUPYEMBIH JJOTUYECKHI KOHTPOJUIEP — YIPaBICHHE TEXHOJIOTHIECKUMHE MPOIIECCaMH

MPOrpaMMHUPYEMbIH JTOTHYECKHIT KOHTPOJUIEp — IPOrPaMMHUPOBAaHUE YCTPOWCTB aBTOMA-THKH M MHKPOKOHTPOJUICPOB
MPOrpaMMHUPYEMbIH JOTHYECKUH KOHTPOJUIEp — cOOp AaHHBIX TEXHOJIOTMYECKOTO Mpo-liecca

TeXHOJIOFI/ISI yHPIBepcaJIBHOFO O6MeHa HpOMI)IHHIeHHBIMI/I JAHHBIMU OCHOBAHA Ha:
monaenmn COM/DCOM

KJIMEHT-CEPBEPHOM MEXaHU3ME

l'IpOMI)IH_U'leHHBIX HpOTOKOJ'IaX O6MeHa JaHHBIMU

NPOTPaMMHUPYEMBIE JIOTHUECKHE KOHTPOJUIEPHI

Kakue sransl BrIlOYaeT cucTeMa KOHTPOJIS U yrpaBiieHUs?
pa3paboTKa apXUTEKTyphl CHCTEMBI aBTOMaTH3aINN
(dbopManu3amnys MOCTaHOBKH 3a1a4U

cO3JaHie MPUKJIAJHOW CUCTEMBI YIPABICHUs AJI OJHOTO YPOBHS
MOJIEPIKKA PEAJIbHOTO PEXHUMa BPEMEHU

[Tpu3znakom, KIacCUPHUIMUPYIOIUM KOHTPOJUIEPHI IO YUCITy BXOJOB/BBIXOJIOB, SIBISETCS?
THII APXUTEKTYPBI

KOHCTPYKTHBHOE HCITOJTHEHHE

PC-coBmecTuMOCTh

MOIIIHOCTh

Uro He oTHOCHUTCS K (PyHKIMOHANBHBIM BO3MOXHOCTIM SCADA-cuctem?
XpaHeHue uHpopMauu

MacIITabupyeMOCThb 3a/ad

cOop mepBUYHON MH(OPMAINY O TapaMeTPpax TEXHOIOTHIECKOTO IpoIecca
opranu3anys HHGOPMAIMH B BUIE MHEMOCXEM

Pexum KBa3supCajJbHOTO BPEMCHU OTHOCHUTCA:
K CUCTEMaM pa3AaCIICHHOTI'O BPEMCHU
K IUaJIOrOBbBIM CUCTEMaM
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DHDD;

19.

K CUCTEMaM KECTKOI'0 PCAJIbHOTO BPEMEHU
K CUCTEMaM MSITKOIo p€ajibHOTO BPpEMCHHU

OyHKIIIOHATBHBIMH y3JIaMH KOHTPOJUIEpA SBIISIOTCS?
naMATh IpPorpaMm

1 Qpo-aHAIOTOBEIE TPeodpa3oBaTeIn

LHCHTPpAJIbHAA ITaMATh

LIEHTPAJIbHBIA IpoLEccop

B xakux KOHTPOJIJICpAxX MpH SKCIIITyaTallu U3MCHCHHUAM IMOIJICKAT JIMIIb MapaMETPhI IIPOTrpaMMBbl, @ HE CaMa

nporpamma

[ i |

)
e

oo4odg

21.

CHEIHaTH3UPOBAHHBIE KOHTPOJLIEPHI
KOMaH/10arapaTHble KOHTPOJLIEPHI
YHUBEPCAIBPHBIE KOHTPOJIEPHI
IJIK

Kontposmepsl, paccantanabie Ha 10 BXOIOB/BBIXOIOB SBISIOTCS?
HaHOKOHTPOJLIEPaMU

MaJbIMH KOHTpOJLIEpaMU

CPeIHMMHU KOHTPOJIEpaMU

OoNBIMUME KOHTPOJUIEpaMU

Cxema YhpaBJICHHA NpOoLECCaMu, 110 KOTOpOﬁ I/IH(bOpMaI_II/IOHHBIe IOTOKHU OT pa3sHBIX 00BEKTOB CXOJATCs B OJUH Y3€JI-

KOHTPOJIJICP BO3MOXHA B ClTydac

0
U
U

j[l[g DEIDD}NA DEIDDB EIEIEID& EIEjEI-B

j[l[jmg

ME30HHHHBIX TEXHOJIOTHH
pacnipeACIUTEIIbHBIX MOAYJIbHBIX CUCTEM
MaruCTpajJbHO-MOAYJIbHBIX CTAHAAPTOB

XapaKkTepHbIMU CBOMCTBAMU KOHTPOJLIEPA SIBIISIFOTCA:

CBsi3b C ycTpoiicTBaMU CONPSIKEHUS

00paboTKa TaHHBIX B PEATbHOM PEKXHME BPEMEHU

OJHOBPEMEHHOE BBIIOJHEHHE HECKOJIBKUX 3a/1ad Ha Pa3JINUHBIX 00pabaThIBalOMNX YCTPOUCTBAX
B3aUMOJIEIICTBHE CO CMEXHBIMU MPOIIECCAMU

[TaMATh HAaHHBIX KOHTPOJUIEPA MOXKET COIEPKATH
IIOCTOSAHHBIC BCIIMYHHBI, TaOJIMYHBIE 3HAYEHUS
CXeMy 3aIycKa

KOMaHZbI, IIPUKIAJHBIC KOMaH/Ibl

ycTpoiicTBa copoca

TaiMepsl

ITo Tumy U3MeHSAEMBIX AAHHBIX BBIIEISAIOT TPaH3aKIUH
HENpPEPBIBHBIE

MOJb30BaTENbCKHIE

JIUCKPETHbIE

HOPOKACHHbBIE

CEHCOpPHBIE

Ilo Tumy noctyniaeHus TpaH3aKUUH B CUCTEMY BBIACISIIOT
HEINpPEPBIBHBIE, AUCKPETHBIC

KECTKHUE, KPEIIKUE, MATKUE

NEPUOJUYECKHE, allepHOAUYECKIE

IPEIONPEACICHHBIE, IPOU3BONIBHBIE

CEHCOPHBIE, IOPOKICHHBIE, I10JIb30BaTEIbCKHUE

K TpanzakisM, MogudumupyronmM 0a30Bble 00BEKTHI 0a3bl JAHHBIX,0THOCSTCS
MOJB30BaTENbCKHIE

HOPO>K/ICHHbIE

CEHCOpHBIC

K «neccumucruyeckum» nporokosiaMm b/l PB oTHocsTCS
2PL-HP

OPT-Sacrifice

2PL-WP

OPT-Wait

OCC-FV

OyHKIMK pe3epBUPOBaHUS KaHaioB nepenaun gaHHbIX B ACY TII BBIMONHAIOT:




JIOKaJIbHBIE KOHTPOJUIEPHI HUXKHETO YPOBHS
WHTCIUICKTYaJ bHBIE KOHTPOJUICPHI
OTIePaTOPCKUE CTAHIIUU

OoOo-d

29. Ha uto opuentupoBano nporpamMmmuoe odecneuenne SCADA?

O onucaHue 00bEKTHO-OPHEHTHPOBAHHBIX MOJIENCH

O obecrieuenne nHTEp(Eiica MKy TUCHETIEPOM U CHCTEMOH YIIpaBIeHHUS

O OIMCAaHUE CTPYKTYPHBIX MOJAENeH

30. Kaxue tpanzakuun nonmwxkatot npousBoautenbHoct CYB]l PB B ciydae 3aaepixku
O C KECTKHIMHU JTUPEKTUBHBIMU CPOKAMH

O C KpeNKUMHU JUPEKTUBHBIMU CPOKaMH

O C MSTKUMH JUPEKTHBHBIMU CPOKaMH

5.4. MeToauka olleHKH OCBOeHHsI JUCHMILUINHBI (MoayJs, npakTuku. HUP)

ITpu omeHKe pe3yNbTaTOB BHITOIHEHHST KOHTPOJIBHON (JOMamIHeit) paboThHI HCIIONB3yeTcsl OMHApHAs CHCTeMa, KoTopast
MpeayCMaTpUBAET CIEAYIONINE PE3YAbTATHl U KPUTEPUH OIICHUBAHHUS:

Pesynbrar oneHuBaHusA Kputepuu ouenku

«3aYTEHO»: BeinonHeHs! Bce 3aaHusl KOHTPOJIBHOI paboThl, 1160 TOMyIIEeHbl HE3HAYUTENbHbIE OMIMOKH TPH
BBINOJIHEHUH.

«HE 3a4TEHO»: CTyzeHT He BBIIOIHII WX BBINOJHUI HENIPAaBIIBHO 33aJaHUS KOHTPOJIBHOHN paboThl. OIeHka pe3yapTaToB

3aueTa ¢ OLIEHKOH OCYLIECTBIISETCS IO OaIbHOM cHCTEME ((OTIMYHOY, «XOPOILIOY, «YJOBIETBOPUTEIHHOY,
«HEYHOBIIETBOPUTEILHOY). DK3aMEH CUMTAETCs IPOHIECHHBIM YCIICIITHO, €CIIH IIPH €T0 MPOBEICHHUH MOTyUIeHa OIICHKA HE HIDKE
«YIOBJIETBOPUTEIHHOY.

ITpu noBeaeHnY 3aUeTa ¢ OLEHKOH KPUTEPUSIMH OLICHKH SIBISIOTCS

O1eHKa «OTIMIHOY - 00YJAIOIIMIACS IMOKA3hIBaeT ITTyOOKHMe, MCUEPITBIBAIOIIIE 3HAHUS B 00beMe IIPOIICHHON IIPOTPaMMHI,
YBEPEHHO AEICTBYET 0 MPUMEHEHHUIO ITOJTyICHHBIX 3HAHMH Ha MIPAKTHKE, IPAMOTHO U JIOTHYECKH CTPOIHO H3JIaraeT MaTeprall IpH
oTBeTe, yMeeT (hOPMYJIMPOBATH BBIBO/IbI U3 H3JI0KEHHOTO TEOPETHUECKOTO MaTepHaia, 3HaeT JOMOJHUTEIFHO PEKOMEH/I0BAaHHYIO
JIHUTEPATYPY.

O1eHKa «XOPOIIOoY» - 00yJaoIuiics TOKa3kIBacT TBEPbIC M JOCTATOYHO ITOJTHEIC 3HAHUS B 00beMe IIPOiiICHHON IIPOTPaMMHI,
JIOITyCKaeT He3HAUUTEIbHbIE OIIMOKH ITPU OCBEIIEHUH 3aJaHHBIX BOIIPOCOB, MPABUIBHO JEHCTBYET MO MPHIMEHEHHIO 3HAHUH Ha
NPaKTHKE, YeTKO U3J1aracT MaTepHall.

Or1eHKa «yIOBIETBOPUTEIBHOY - 00YJIAIOMNICS TIOKa3bIBacT 3HAHMS B 00beMe MPOIICHHON TPOTPaMMBI, OTBETHI H3J1araeT XOTs U
¢ omuOKaMH, HO YBEPEHHO UCIIPABIIIEMBIMH ITOCTE AOTOJHUTEIBHBIX W HABOISAIINX BOIPOCOB, IIPABUIBHO ACHCTBYET 110
NPUMEHEHUIO 3HAHUH Ha MPaKTHKE;

OLeHKa «HEYIOBIETBOPUTEIBHOY - 00yJaromuiicst JOIMycKaeT rpyoble OIIMOKK B OTBETE, HE OHUMAET CYLIHOCTH M3J1araeMoro
BOIIPOCA, HE YMEET IPUMEHATH 3HAHWS Ha IIPAKTHKE, 1aeT HEMOIHBIE OTBETH! HA TOTIOJHUTEIBHBIC M HABOIAIINE BOIIPOCHI.

HpI/I MOBEJACHNHU 3a4eTa C OLICHKON B (1)OpM€ KOMIIBIOTCPHOI'O TECTUPOBAHUA KPUTCPUAMU OLICHKU SABJIAIOTCA:

«OTanyHO»: [omyuernne 6omee 90 % OanIOB MO TECTY NMPH BEHIOJHEHUH TECTa 32 PETIIAMEHTHPOBAHHOE BPEMs
«Xopoo»: Honyuernue ot 75 m0 90 % OamIoB MO TECTY IpPHU BHIMOJHEHHH TECTA 324 PEITIAMEHTHPOBAHHOE BPEMS
«Y IOBIETBOPUTEIILHOY Homyuenue ot 50 g0 75 % 0annoB MO TECTY IPU BHINOJHEHHH TECTA 3a PErTTaAMEHTHPOBAHHOE

6. YA EBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOPBI, COCTaBUTEIH 3arnaBue bubnnoreka W3naTenscTBO, TOM, 71. aapec
JI1.1 |B.B.Kanrun [TpompInIeHHBIE KOHTPOJLIEPHI Crapsrii Ockon: THT, 2016,
B CHCTEMaX aBTOMAaTH3AIIH
TEXHOJIOTHYECKUX IPOLECCOB::
Y4e6. nocobue
JI1.2 | B.B. Urnarses, U.C. [IporpamMmmupyembie Taranpor : KOxHbIH denepanbHbIit
KoGepcu, O.b. KOHTPOJUIEPHI: yaeOHOe yHUBepcurer, 2016,
Crmpugonos, B.H. nocobue https://biblioclub.ru/index.php?
duHaes page=book red&id=493057
JI1.3 | Ceprees A. U. , ITporpamMupoBanue OpeHOYpreKuii TocyIapCTBEHHBIH
YepHoycoBa A. M. , KOHTPOJUIEPOB CUCTEM yHuBepcurert, 2017,
Pycsie A. C. aBTOMaTHU3aIMU: yueOHOe https://biblioclub.ru/index.php?
nocooue page=book red&id=481806

6.1.2. JlonoHUTeEILHAS JIMTEpPaTYpa

ABTOpBI, COCTaBUTEIHN 3arnaBue Bubanoreka M3parenscTBoO, TO1, 3. aapec




ABTOPEI, COCTaBUTEIH 3arnaBue

Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI2.1 [M.M.KoBanés JuckperHas onTUMHU3aLus. Enuropun YPCC, 2003,
Llenouncnennoe
porpaMMHpPOBaHNE: YIeOHHUK
JI2.2 |M.IO. Mengenes, [IporpammupoBanmue CII6.: Jlans, 2011,
B.X.ITmuxonos IIPOMBIIIJIEHHBIX
KOHTPOJUIEPOB: YuyeOHOe
nocobue
JI2.3 |BomoBozoB AM MUuUKpOKOHTPOJIIEPHI JIS Bonorna: Undpa-Umxenepus, 2016,
CHCTEM aBTOMATHKH : yueOHOe http://biblioclub.ru/index.php?
nocobue page=book&id=444183
J12.4 |Ilerpos U.B. IIporpammMupyembie , 2004, http://biblioclub.ru/index.php?
KOHTpoJuTepsl. CTaHAapTHEIC page=book&id=117671
SI3BIKU ¥ TIPUEMBI TIPUKIIATHOTO
MPOCKTHPOBAHHUS
6.1.3. MeTtoanueckue pa3padoTKu
ABTOPEI, COCTaBUTENIN 3arnaBue bubnnoreka W3naTenscTBO, TOM, 371. agpec
JI3.1 | Hayuno- Jlabopatopusriit ctenn "TIJIK Yemsiounck, 2009,
IIPOU3BOJICTBEHHOE Siemens": Texumueckoe
[IPEANIPUSITHE OIMHKCAHUE U METOTUYCCKUE
"VueOHast TEXHUKA- YKa3aHHS K BBIOTHEHHIO
Ipogpu" 71a00paTOPHEIX padoT
6.2. IlepeyeHn pecypcoB HH(OPMALHOHHO-TeJIeKOMMYHHKALUOHHO ceTu « AHTepHeT»
31 | OcHoBel mporpammupoBanus Ha STEP 7 http://www.step7-pro.ru/
3 SIMATIC nporpammupyemsie SIEMENS http://www.ste.ru/siemens/contr.html
KOHTPOJUIEPHI
33 | Poccuiickas Hay4dHas SMEKTPOHHAs OHONIHOTEKA www.elibrary.ru
D4 | KubepJlenuka https://cyberleninka.ru/
35 | [IporpammupyemMbie IPOMBIILIEHHBIE KOHTPOJLIEPHI https://Ims.misis.ru
6 Kagenpa Dnexrposnepreruku u anexrporexauku H® | http://kafedra-ee.ru/
HUTY MUCuC
6.3 IlepeueHnb MPOrpaMMHOTO 0DecedeHUst
I1.1 |Mathcad 14.0 University Classroom Perpetual
1.2 | Micro-Cap 10 Evaluation
1.3 Microsoft Teams
1.4 |Zoom
I.5 |[MATLAB & Simulink
6.4. Tlepeyens NHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX
nuir |L http://kadenpa-2.pd/ - calfT kadeaprl «INEKTPOIHEPTeTUKA UIIEKPOESKHUKAY.
nu2 |2 http://www.step7-pro.ru/ - OCHOBBI IIpOrpaMMHUpOBaHus Ha Step 7.
nus3 |3. http://www.is-com.ru/catalog.html?id=625 - xaramor koHTpoIIIepOB Siemens
n4 |4 http://www.ste.ru/siemens/contr.html - SIMATIC nporpammupyemsre SIEMENS koHTposuteps!
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE
Ayn. | Haznauenune OcuHarenne
139 VYuebnass maboparopuss (kommbloTepHbI | Kommiekt — yueOHoOM  mebenm Ha 24 Mecta s
KJacc) Kabuner KypCOBOTO u | oOydatormmxcsi, 12 cTalMOHAPHBIX KOMITBIOTEPOB  JIJISI
JUIUIOMHOTO NPOCKTHUPOBAHMS, | 00yJalomuXxcsi, |  CTalOHApPHBIA  KOMITBIOTEp IS

CaMOCTOSTEIBFHOH paboTh 00yJaromuxcs

nperioiaBaresisi (BCe C BBIXOJOM B HHTEPHET), IPOEKTOP,
9KpaH HACTCHHBIH, KOMMYTaTrop, JOCKa ayJuTOpHasd
MmernoBasi, BeO kamepa Logitech, komonku, moctyn k SMOC
VYuusepcurera MUCHC 4yepe3 nuuHBIA KaOMHET Ha
miarpopme LMS Canvas u Moodle, ueH3nOHHBIC
nporpammsl MS Office, MS Teams, antusupyc Dr.Web.

8. METOAUYECKHE YKA3AHUSA 1JIAA OBYYAIOIIUXCA

B mporiecce m3yueHus AUCIUTLTAHBI BRIICISIOT Ba BUAA CAMOCTOSATEIEHOM PabOTHL: - AyJUTOPHAS; - BHEAYIUTOPHAs. AyIUTOpHAS
camMoCToATeNbHas paboTa Mo JUCUUIUIMHE BHIMOIHAETCA Ha YUeOHBIX 3aHATHIX O] PYKOBOACTBOM IIPENoiaBaTesIsl.




BreayauropHas camocTosTeIbHAs paboTa - IIaHupyeMast yueOHast paboTa 00yJaroNiMCcs, BEIMOTHAEMAs! BO BHEAYJUTOPHOE
BpeMs 110 33/IaHUIO0 ¥ IPH METOANYECKOM PYKOBOJICTBE IPETIO/IaBaTellsl, HO O€3 €ro HeloCPEeCTBEHHOTO Y4acTHsI.
CamocrosTenbHas paboTa, He IPeaycMOTPpEHHAS TPOTpaMMOil y4eOHOH TUCIUIUTHHEL, PAaCKPHIBAIOIICH N KOHKPETH3UPYIOIIEH ee
coJiepKaHne, OCYIIECTRIIACTCS 00yIa0MUMC HHUIIMATHBHO, C IETBI0 PeaTH3allil COOCTBCHHBIX YUeOHBIX M HAYYHBIX HHTEPECOB.
Jnst 6onee 3p(heKTUBHOTO BBIIIOJIIHEHHSI CAMOCTOSTENBHOI PabOTHI 110 AUCIUIUINHE MTPENo/aBaTeNlb PEKOMEHIYeT HCTOUHHUKY IS
paboThl, XapakTepu3yeT HauboJiee PaLIOHAIBHYI0 METOJUKY CAMOCTOSTEIBEHOM PabOThI, IEMOHCTPUPYET PAaHEE BBIOJHEHHBIC
oOydaromuMucs padoTH U T. II. BUIEI 3aiaHumil U1 BHEAYJUTOPHOM CaMOCTOSTENBHOMH paboTHI, HX COIEpKaHNE H XapaKTep MOTYT
UMETh BapUaTHUBHEIHN U TuddepeHnpoBaHHbIN XapaKTep, YIUThIBATh HHANBHYaIbHbIE 0COOEHHOCTU 00YJaIOIIerocs.
CamocrosTenbHast paboTa MOKET OCYIIECTBISTHCS MHANBUYAJILHO WM TPYHIIAMHU CTYJIEHTOB online (paboTa B 31€KTPOHHON
nHpopMannoHHo-o0pazoBarenbHoi cpene HUTY «MUCuCy» (OQUOC), 9acThio KOTOPOIt HEMOCPEACTBEHHO peIHA3HAUYCHHOM IS
OCYIIECTBIEHHS 00pa30BaTEIBHOTO Ipoliecca ABIIeTca DIEeKTPOHHbIA 00pa3oBaTenbHbIi pecypc LMS Canvas.) 1 Ha 3aHATHAX B
3aBHCHMOCTH OT LI€JIH, 00beMa, KOHKPETHOH TEMAaTHKN CaMOCTOSTEIbHOM paboThI, ypOBHSI CIIOXKHOCTH. Bo3MoXxHO npoBenieHne
CHHXPOHHOI1 paboTBHI CO CTyAEHTaMu ¢ ucrob3oBanneM Microsoft Teams minmu Zoom. KoHTpoib pe3ynbTaToB BHEAYJUTOPHOM
CaMOCTOSITEIIFHOM Pa0OTHI OCYIIECTBIIAETCS B Ipeieslax BPEMEHH, OTBEACHHOTO Ha 00s3aTeNbHbIe yaeOHbIe 3aHATHS 110
JUCIUIIIMHE Ha MPAaKTUIECKHX , JJADOPATOPHBIX 3aHATHUSIX.




