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k OITOIT BO 13.03.02 DnexTposHepreTHKa U dIeKTPOTEXHUKA
DNEeKTPONPUBO U aBTOMATHKA

Paboyas nmporpaMmMa JUCHUILIUHEI

IIporpamMmmMHoOe o0ecniedyeHHe KOHTPOJLJIEPOB

3akpenieHa 3a nogpasaencaueM  Kadeapa anekTpo3anepreTuku u djexkrporexuuku (HosoTpounkuii gpuauan)

Hanpasnenue noaroroBku 13.03.02 DnexTposHepreTHKa 1 MIEKTPOTEXHUKA

Oo6pasoBarenbHast mporpaMma 13.03.02 DnekTpo3HEepreTHKa 1 MIEKTPOTEXHUKA / DIEKTPOIPHBO H aBTOMATHKA
Kanugukanms Bakanasp

®opma o0yueHHs 3a049Hast

O0mas TpyR0eMKOCTh 43ET Buns! koHTpoOIIs Ha Kypcax:

Yacos 1o yueOHOMY TUIaHY 144 3a4eT ¢ OLeHKOii 5

KOHTPOJIbHAs padora 5

PacnpeneneHne YacoB JUCHMIIVIMHBI 10 KypcaM

Kype 5

Bun 3ansuii v | PII Hroro
Jlexuun 6 6 6 6
JlaboparopHbie 8 8 8 8
IIpakTuyeckue 6
Hroro ayn. 20 120 |20 |20
KonrakTHas pabora 20 |20 |20 |20
Cam. pabota 120 | 120 | 120 | 120
B tom uncie cam. pabota 12
B pamkax ®OC
Yacel Ha KOHTPOJIb 4 4 4 4
Htoro 144 | 144 | 144 | 144




IIporpammy coctaBuia(u):

K.m.H., ooyeum, bacxos C.H.

Pabouast mporpaMMa JHCIUIUIHHBL

HpOl"paMMHOQ o0ecnevyeHue KOHTPOJ/JIEPOB

CocraBiieH Ha OCHOBaHMH y4eOHOTO TUIaHA:

13.03.02_24 DnextposHepreTuka U anekTporexHuka IIpOIIHA 3aou.plx, yrBepkaenHoro YueHsM coetom HUTY MUCHUC B
cocraBe cootBercTByromerd OITOIT BO 13.03.02 DOnekTposHepreTMka M SJICKTPOTEXHHKA OJIEKTPONPHUBOA M aBTOMATHKA
poTokou1 oT 27.11.2025 Ne68.

Pabouas mporpamma oo0peHa Ha 3aceJaHuN
Kadenpa 3sekrpodHepreruku u iekrporexuunku (HoBorponukuii puamnas)

IIpotokou ot 11.03.2026 r., Ne3.

PykoBonurens noapasznenenuss Maxupuna Pauca EBrenbeBHa.



1. HEJIX OCBOEHUSA

1.

Ju—

Ienn ocBOCHMS TUCIUIUIMHEL H3y9eHHE 00yJIaIOMUMICS IPUHIUIIOB IIPOrPAaMMHUPOBAHUS JIOTHYECKIX KOHTPOJIIEPOB,
MIPUHLIUIIOB U CPEACTB Pa3pabOTKH MPOrPaMMHOIO 00ecHeueH s JOTHIECKUX KOHTPOILUIEPOB U IPUMEHEHUS
HPOrPaMMHUPYEMbIX KOHTPOJIIEPOB IIPH pa3paboTke 3 HEKTUBHBIX CHCTEM aBTOMaTHYECKOTO U aBTOMAaTH3UPOBAHHOTO
YIPaBIEHUS TEXHOJIOTNYECKUMHU IIPOLIECCAMH.

1.2

1.3 | 3agaun: u3yveHre MPUHIMIIOB COCTABJICHHUS MPOCTHIX MPOrPAMM YIIPABICHHS MPOMBIIIICHHBIM JIOTHYECKUM
KOHTPOJUIEPOM; TTOJTyYE€HUE HABBIKOB Pa0OTHI C MTPOrPAMMHUPYEMBIM KOHTPOJUIEPOM TIPU PEIICHUH MPOHECCHOHATEHBIX
3a71a4.

2. MECTO B CTPYKTYPE OBPA30OBATEJbHOM ITPOT'PAMMBI

Brnok OIT: b1.B.JIB.06

2.1 Tpeb6oBanus K npenBa]ImTenLHOﬁ TMOAT0TOBKe 00y4alolerocs:

2.1.1 [DnexTpuueckre MalIuHbI

2.1.2 | Teopus sneKTpONpUBOIA

2.1.3 | udposas u aHamOroBas 3MEKTPOHUKA

2.1.4 | IIpoMsIIIeHHBIE KOHTPOIIIEPEI

2.1.5 | CunoBas 2/1eKTpOHUKA

2.1.6 | YueOHas mpakTHKa

2.1.7 |IIpou3BOACTBEHHAs MPAKTHKA

2.1.8 |DnexTpuueckue U 3IEKTPOHHBIE alapaThbl

2.1.9 | DneMeHTHI CHCTEM aBTOMATHKHA

2.1.10 |IIpoexTHpoBaHHE MIEKTPOTEXHUUECKUX YCTPOUCTB

2.1.11 | CAIIP ycTpoicTB 31€KTPOHUKH

2.1.12 | DHepreTU4ecKuil MEHEPKMEHT

2.1.13 | MeHemkMeHT 6€30MaCHOCTH TPYJa U 310POBbS

2.2 Jucuuniannbl (MOAYJIH) U MPAKTHKH, 1JI51 KOTOPBIX 0CBOEHHE JAHHOM JUCHUNJIUHBI (MOAYJIs1) HEOOXOUMO KAK
npeaecTByIoliee:

3. PE3YJIbTATHI OBYYEHMUS 11O JUCHUIIIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIlUSAMHU

IIK-2: Cnoco0eH NpoeKTHPOBATH CHCTEMBbI 3J1eKTPOIIPUBO/AA U AaBTOMATHU3MPOBAHHBIE CHCTEMbI YIIPABJICHHS C
HCHO0JIb30BaHNeM I POBBIX TeXHOI0THii

3HaTh:

TIK-2-31 cTpyKTypy U S3bIKH IPOIPAMMUPOBAHUS MUKPOIIPOLECCOPHBIX KOHTPOILIIEPOB

IK-3: Cnocoden IKCILIYAaTUPOBATH 3JIEKTPOMEXAHUYECKNE CUCTEMbI H aBTOMATU3UPOBAHHBIC CUCTEMbBI YIIPABJICHUA
JIEKTPONPUBOI0B

3HaTh:

TTK-3-31 MeToAbI U TEXHHUECKHE CPEACTBA IKCILTyaTAIMOHHBIX UCIBITAHIN U JUATHOCTUKH ITPOMBIIICHHBIX KOHTPOIUIEPOB

IK-2: Cnoco6eH MPOEKTHPOBATH CHCTEMBI JIEKTPONPHBOAA H ABTOMATH3HPOBAHHBIE CHCTEMBbI YIIPaBJIeHHS C
HCMOJIb30BaHHEM HU(POBBIX TEXHOJIOTHIA

YMmerhb:

[TK-2-VY1 ucnonw3oBaTh s13b1ku nporpamMmmupoBanus [TJIK

IIK-3: CniocodeH 3KCNIyaTHPOBATH YJIEKTPOMEXaHUYEeCKHe CUCTEMbl H ABTOMATH3MPOBAHHBIE CHCTEMBbI YIIPABJICHUS
3J1eKTPONPHUBOI0B

Ymers:

ITK-3-Y1 cocTaBiATh 3asIBKM Ha 000PYAOBaHKE U 3allaCHBIC YaCTH

IIK-2: Cnoco0eH NpoeKTHPOBATh CHCTEMBbI 3J1eKTPONPUBO/AA U AaBTOMATH3MPOBAHHBIE CHCTEMbI YIIPABJICHHS C
HCIO/1b30BaHUeM HH(POBLIX TEXHOJIOIHIl

Baanern:

[IK-2-B1 MeTomamMu onucaHus CTPYKTYPHI B aITOPATMOB (PYHKIMOHNPOBAHHS MAKETOB YIPABIISIOIINX HH(POPMAIIMOHHBIX U
UCHIONHUTENbHBIX Moayneit [1IJIK




IIK-3: Cnoco0eH 3KCIIyaTHPOBATD 3JIEKTPOMEXaHMYeCKHe CHCTeMbl H ABTOMATH3HPOBAHHbIE CUCTEMBbI YIIPABJICHUSI

JJIEKTPONIPUBOA0B

Baanern:

[IK-3-B1 MeTo/aMu OIIEHKH TEXHUYECKOTO COCTOSHHSA M OCTATOYHOTO pecypca 000pyAOBaHUS

4. CTPYKTYPA U COAEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemectp | Hacos | @opmupyemsbie | Jluteparypa | Ilpumeuanue KM Beinosan
3aHATUHA TeM /BUI 3aHATHUSA/ / Kype HHIMKATOPBI H 3L sieMblIe
KOMMeTeHIit pecypcbl padoThI
Pasznen 1. Paznen 1.
OcHoOBHbIE IOHATHS
TPOMBIIIJIEHHBIX
KOHTPOJLJIEPOB
1.1 Ponw u 3amaum cucrem 5 2 TIK-3-31 IIK-3- JI1.1 JI1.2
aBTOMAaTHU3alMU Ha Oa3e V1 IIK-3-B1 JI1.3J12.1
MIPOrpaMMHUPYEMBIX ITK-2-31 TIK-2- J2.2J12.4
JIOTUYECKUX KOHTPOJIEPOB. V1IIK-2-B1 012233 54
OCHOBHBIC MTOHATHS U 25
onpeaeneHust. Cuctembl
cuncienus. /Jlex/
1.2 Co3znanue mpoeKTa ¢ 5 2 TIK-3-31 I[IK-3- JIT.1JI1.2 KM1
WCTONB30BaHMEM Simatic V1 IK-3-B1 JI1.3J12.1
Manager [TK-2-31 T1K-2- J12.2
/J1a6/ V1 IIK-2-B1 J12.4713.1
21223354
25
1.3 ArnmnapatHeie U 5 2 TIK-3-31 IIK-3- JIL.1JI1.2 KM1 P1
IIPOrPaMMHbIE TIPUHIIHIIBI V1IIK-3-B1 JI1.3J12.1
peann3anuu yrnpasisiOKX 1 TIK-2-31 IIK-2- JI2.2J12.4
KOHTPOJIMPYIOIIUX YCTPOHCTB V1 I[K-2-B1 21223334
Hacrpoiika Siemens S7-300 25
Mp/
1.4 AmnmapatHsie U 5 6 TK-3-31 ITK-3- | JI1.1 JI1.2 KM1 P1
IIPOrPaMMHbIE IIPUHIINIIBI V1I1IK-3-B1 JI1.3J12.1
peanu3anuy yrpasIsiomux 1 [TK-2-31 TIK-2- J2.2 J12.4
KOHTPOJIMPYIOIINX V1IIK-2-B1 010222354
ycTpoiicTs. [Ipeumyiectso 25
MIPOTPaMMHUPyEMBIX
JIOTUYECKUX KOHTPOJLIIEPOB
nepes yCTpolcTBaMu ¢
alnmnapaTHOW peanusanuein
anroputMoB ynpasneHus /Cp/
Pazgen 2. Paznea 2.
BHyTpeHHsIs1 apXuTeKTypa
cucTeM Ha 0ase
NMPOrpaMMHpPyeMbIX
JIOTHYECKUX KOHTPOJLIEPOB
2.1 Tunosas apXuTekTypa 5 2 ITK-3-31 IIK-3- JI1.1J11.2
CepHUIUHBIX V1 [K-3-B1 JI1.3712.1
MIPOTPaMMHUPyEMBIX [IK-2-31 TIK-2- | JI2.2J12.4
JIOTUYECKUX KOHTPOJJIEPOB. V1 IIK-2-B1 2132053 54
[uHbI, MPOTOKOJ OOMEHa, 25
TEXHUYECKHE CPEICTRA.
Opranu3zanusi oOMeHa
MHPOPMAITUH MEXKTY
OTJENBHBIMU 3JIEMEHTAMHU
KoHTposuiepa. /Jlex/
2.2 [ToaxiroueHne JaTYUKOB U 5 2 TIK-3-31 I1K-3- JIT.1 JI1.2 KM2 P1
BHENTHUX Mepr(epUitHbIX V1 IIK-3-B1 JI1.3J12.1
YCTPOUCTB MK-2-31 [IK-2- | JI2.2J12.4
Opranuzanus oOMeHa V1 IIK-2-B1 21525354
nHpOpMaUH MEXKITY 25

OT/ICIIBHBIMH 3IEMEHTaMH
KOHTpOJIIEpA.
Mp/




2.3 Wzyuenune xoMana OUTOBOM T1K-3-31 ITK-3- JI1.1 J11.2 KM2
noruku si3pika STEP7 Ha V1 IIK-3-B1 JI1.3J12.1
IIPUMEPE CHHTE3a ITK-2-31 TIK-2- 2.2
KOMOHMHATOPHOI1 V1IIK-2-B1 J12.4713.1
MEPEKIIOYaTEILHON CXeMBbI 212233524

25
/J1ab/
2.4 Hcnonp3oBanne OUTOB TIK-3-31 IIK-3- JIT.1J11.2 Km3
MapkepHoi namsatu /J1ab/ V1 IK-3-B1 JI1.3J12.1
ITK-2-31 TIK-2- 2.2
V1 [IK-2-B1 J12.4713.1
212233 34
25

2.5 Kongurypupopanue [TK-3-31 T1K-3- JIT.1JI1.2 KM2,K P1
LIEHTPAJIbHOM CTOMKH. V1 IIK-3-B1 JI1.3J12.1 M3
Kondurypuposanue MK-2-31 1IK-2- | JI2.2J12.3
JIeEHTPAIM30BaAHHOM V1 IIK-2-B1 J12.4
nepudepun s D15233 324
PROFIBUS /Cp/ 95
Pazpgean 3. Pasnea 3.

MeTtoasbl
NPOrpaMMHPOBaHUs B
CHCTEMAaX HA OCHOBE
MPOrpaMMHPyeMBbIX
JIOTHYeCKUX KOHTPOJLJ1epOB

3.1 OO61ue cBeIeHus O [TK-3-31 T1K-3- JIT.1JI1.2
MPOTPaMMHUPYEMBIX V1 IIK-3-B1 JI1.3J12.1
KoHTpoJutepax. OCHOBBI TIK-2-31 IK-2- J2.2J12.4
pa3paboTKu CTPYKTYPHI V1 T1IK-2-Bl1 213253 54
nporpammel. 361k 25
nporpammupoBanus STEP7.

O6mume cBeeHNsS 0 OIOUHOM
SI3BIKE IPOTPaMMHUPOBAHUSI.
OpraHu3anuoHHbIe OJOKH:
CTPYKTYpa IpOTpaMMBl.
Opranu3aiuoHHbIe OJIOKH:
HUKIHYecKas 00padboTka
MIPOTPAMMBL.
Opranu3anuoHHble OJIOKH:
00paboTKa mporpamMmsI ¢
npepbiBaHUSIMH. OYHKIH U
(DyHKITHOHAIBHBIC OJOKH.
Bbioxu manHbIX. SI3BIKH
IIPOrPaMMHUPOBAHUS
SIMATIC, ucnions3yemslie B
STEP7. buroBsle noruyeckue
onepauuu. Onepauuu ¢
Tpurrepamu. Onepanuu co
cueTynkamu. TaliMepHbIe
koMauael. /Jlex/

3.2 OYHKLIUHT U TIK-3-31 I1K-3- JIT.1 JI1.2
(yHKIIMOHATBHBIC OJOKH V1 IIK-3-B1 JI1.3J12.1
S3pIKK IpOTpaMMHUPOBaHUS TIK-2-31 IIK-2- JI2.2J12.4
SIMATIC, ucrnionb3yemsbie B VIIK-2-B1 | 212233 524
STEP7 25
Mp/

33 CuHTe3 peneifHON CXeMBbI ¢ TIK-3-31 IIK-3- JI1.1 J11.2 KM4 P1
HCII0JIb30BaHUEM KaTyIlIeK C V1 [K-3-B1 JI1.3J12.1
namstero /J1a6/ ITK-2-31 TIK-2- 2.2

V1 IIK-2-B1 J12.4713.1
21223334

95




34 N3yyenue xomann 9 T1K-3-31 ITK-3- JI1.1 J11.2 KM4 P1
BbIIEICHHS (QPOHTA. V1I1IK-3-B1 JI1.3J12.1
N3ydeHnne koMaHa paboOThI € [TK-2-31 T1K-2- J2.2
aKKyMYyJIATOPOM IIporeccopa V1IIK-2-B1 J12.4713.1
u anpecanuu Janusix /Cp/ 21525354

25

3.5 AHanus s3bIKOB 31 [TK-3-31 T1K-3- JIT.1 JI1.2 KM4 P1
nporpammupoBanus STL, V1I1IK-3-Bl JI1.3J12.1
FBD. O630p ucnonb3yemMbIx IIK-2-31 T[IK-2- | JI2.2 JI12.3
JIOTUYECKUX 3JIEMEHTOB U MX V1IIK-2-B1 2.4
peanu3aius ¢ MOMOIIBIO ATUX 013232354
s361K0B. [Ipomecc paboTs! ¢ 35
AKKyMYJISITOpaMHU
nporpaMMsl. PazpaboTka
MIPOTPaMM COTIIACHO
YKa3aHHOMY THITy OOBEKTa.

BrmmonHenne noManiHei
(KOHTPOJIEHOI)

paboter  /Cp/

Paznen 4. Paznen 4.
Opranuzanusi BHeIIHUX
cBsi3ell CHCTEM HA OCHOBE
MPOrpaMMHPyeMBbIX
JIOTHYeCKUX KOHTPOLJ1ePOB

4.1 OpraHu3zanus CBsi3H 10 T1K-3-31 IIK-3- JI1.1 J11.2 P1
KOHTPOJIEPOB C V1IIK-3-B1 JI1.3J12.1
nepudepUHHBIMH TIK-2-31 IIK-2- J12.2 J12.4
yCTpoHCTBaMH (BHELTHUN VIIK-2-B1 | 212233 324
untepdeiic). ConpspxkeHue 25
TU(PPOBBIX U aHATOTOBBIX
ycTpoiicTs. Mcnonb3oBanue
aHaNnoro-uu@poBbIX 1 HUGPO
-aHaJIOTOBBIX
npeobpa3oBareeii B
CUCTEMaX C
IIPOrPaMMHUPYEMBIMU
JIOTHYECKUMH
KOHTPOJUIEPAMHU.

ITocnenoBaTeILHBIN U
TapauIeIbHBINH HHTeP(EHCHI.
IIporpamMmupyemslit
untepodeiic. Cucrema
npepeiBanui. [IporpaMMubIi
BBOJI-BBIBOA. /Cp/

4.2 ComnpspxeHne TH(PPOBBIX H 10 TIK-3-31 IIK-3- JI1.1J11.2 P1
aHAJIOTOBBIX YCTPOUCTB Y1I1IK-3-B1 JI1.3J12.1
[TocnenoBarenbHbIA 1 [TK-2-31 TIK-2- J2.2J12.3
TapaJuIeTbHBINH HHTePEHCH V1 IIK-2-B1 2.4
/Cp/ 01323334

25

43 Peanuzauust cueTYMKOB. 10 TIK-3-31 IIK-3- JIL.1JI1.2 P1
W3y4yenne koMaHa paboTHI ¢ V1IIK-3-B1 JI1.3J12.1
taiimepamu /Cp/ TIK-2-31 TK-2- 2.2

V1 I[IK-2-B1 J12.4J13.1
212233 54
95

4.4 PazpaboTtka mporpamm 24 TIK-3-31 IIK-3- JI1.1 J11.2 P1
COIVIACHO YKAa3aHHOMY THUITY V1 [K-3-B1 JI1.3J12.1
o0bekTa. CocTaBiieHHue [TK-2-31 T1K-2- J2.2J12.3
MpOTrpamMM yTIPABIICHUS JJIS V1 IIK-2-B1 2.4
koHTpoutepoB S7-300 ¢ 01323354
WCTIOJIb30BaHHEM 25

AHAJIOTOBBIX YIPaBIISIFOIIMX
curHanoB. [Toaroroska k
3a4eTy c oneHkou. /Cp/




4.5 [IpoBenenue 3auéra c 5 4 T1K-3-31 ITK-3- JI1.1 J11.2
ouenkoi /3auétCO/ V1 IIK-3-B1 JI1.3712.1
MMK-2-31 TIK-2- | JI2.2J12.3
V1 [K-2-B1 J12.4713.1
21323354
35
Pazgen S. IloaroroBka k
KOHTPOJbHBIM
MEPONPHITHAM H
BBINOJIHSIEMBIM padoTam
5.1 O0BbeM JacoB 5 8 [TK-3-31 T1K-3- JIT.1JI1.2
CaMOCTOSITEIBHOM PabOTHI HA V1I1IK-3-B1 JI1.3J12.1
noarotoBky k KM /Cp/ TIK-2-31 TIK-2- J12.2J12.3
V1 IIK-2-B1 2.4
2122093 54
25
5.2 O06beM vacoB 5 4 IK-3-31 [TK-3- | JI1.1 JI1.2
CaMOCTOSITEIbHON paboThI Ha V1I1IK-3-Bl JI1.3J12.1
noAroToBKY K BP /Cp/ MMK-2-31 TIK-2- | JI2.2J12.3
V1 [IK-2-B1 2.4
21323354
25

5. ®OHJI OHEHOYHbBIX MATEPHAJIOB

5.1. KoHTpo/ibHbIC MepOoNPHATHS (KOHTPOJIbHAs padoTa, TeCT, KOJLJIOKBUYM, 3K3aMeH H T.II), BONIPOCHI /sl

CaMOCTOATEJIbHOM MOATOTOBKHU

IIposepsiemble
Kon KontponsHoe
KM MepOTIpHATHE HHIIMKATOPBL Bonpocs! 11 moAroToBKH
KOMIIETEHLIUH
KM1 JlabopaTopHast IK-3-31;I1K-3- 1. ITepeuncaure ocHoBHBIE MapameTps! I1JIK S7-300.
pabdota Nel YI;IIK-3-B1;IIK-2- | 2. KakoBa o6nacts npumenenus [TJIK S7-300?
"Cosmanme npoekra | 31;IIK-2-V1;I1K-2- | 3. Kakas mocieoBaTeIbHOCTD paboTHI pu KoHGurypuposaruu [1JIK?
C HCIIOJIb30BAaHHEM B1 4. Kak BoinosnHUTh U3MeHeHue aapeca MPI u agpecoB moayneit Bxona u
Simatic Manager" BbIXoza?
5. MoryT /11 BXOZIHBIE U BBIXOJIHBIE MOJYJIM UMETh OJIMHAKOBbIE agpeca’?
KM2 JlaboparopHas ITK-3-31;I1K-3- 1. B xakux ciayyasix onpaBaaHO MPUMEHEHHE JICIIEHTPAIU30BaHHOM
pabota No2 VL;IIK-3-BL;IIK-2- | nepudepun?
"Uzyuenne komann | B1;ITK-2-31;I1K-2- 2. Kakast mocnenoBateabHOCTh paboThl ipu KoHpurypuposanuu [JIK ¢
OWTOBOM JIOTUKHA Vi JIELIEHTPAIN30BaHHOMN
si3pika STEP7 Ha nepudepueit?
IIPUMEPE CHHTE3a 3. Kak Bbmonnuth u3MeHenue agpeca MPI u agpecos monyneit DP
KOMOHHATOPHOH BXOJa U BbIXxoga?
MepEKITI0YaTeIbHOM 4. MoryT 11 BXOHBIE U BBIXOHBbIe MOaysH DP numeTs onmHakoBbIe
cxembl" anpeca?
KM3 JlaGopaTopHast MK-3-31;I1K-3- 1. Kak onpenennuts 005eM U pacipeeseHne o0macTel CHCTeMHOI
pabota Ne3 YL;IIK-3-BL;IIK-2- | maMaty mpoLeccopHoro
"M cnoap30BaHue 31;IIK-2-Y 1;T1IK-2- MOLyJIsI?
OUTOB MapKEePHOM B1 2. Kakoe HazHaueHme OUT cioBococTostHus? [lepeunciute Bce OUTHI U
mamsaTu" JUISL K&XKJIOTO MPUBEAUTE €r0 Ha3HaYeHHeE.
3. Yro Takoe ckoOOuHBIN cTek? B KakoM ciy4yae OH UCTIOIb3yeTCs?
[TpuBeuTe MPUMEP MPOTPAMMBI UCIIOJIL30BAHUS CKOOOYHOTO CTEKA.
4. Yto takoe «U mepen NJIN»? B kakux ciydasx UCIIOIb3yeTCS 3Ta
onepauus. [Ipusenure
IIpUMED MIPOrPAMMBI UCIIOJIB30BaHHUE ITOH Oonepalyy.
5. Kakoe Ha3HaueHune koMaH] BeIeneHs (pponTa? IlpuBeaure
MPUMEPHI peaNnu3aluy STHX KOMaH]I.
6. Kak rcnosp3yroTcest OUTHI MapKEPHOH MaMSITH [IPU peaTH3anum
JIOTHYECKUX CXeM?
KMm4 JlaboparopHas ITK-3-31;ITK-3- 1. Kakoit anroputM ucnosab30BaHUs CUETUHKA?
pabora Ne4 "Cunre3 |V 1;IIK-3-B1;IIK-2- |2. Kakue TUIBI CUETYUKOB HCIOIB3YIOTCS M KAKOBBI UX 0COOEHHOCTH?
peneiHol CXeMbl C 3LIIK-2-YI;IIK-2- | 3. Kak COXpaHUTh JaHHBIC B CUETYMKE TIPU BHIKIFOYCHUH MTUTAHUS C
HCIIOIb30BAHUEM B1 TJIK?
KaTyIleK ¢ 4. Kaxkas mocne0BaTeIbHOCTh pabOoThI TP COCTABIEHUH MTPOTPAMMBI
naMsITbIo" s TTJIK?




5.2. Tlepeuennb padoT, BoINOJHAeMbIX N0 AucuumnHe (Kypcosasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T.11.)

Kon Hazpanue Tposepsenmbie
paboTsi paboTsi HHJMKATOPEL ConepxaHue paboThI
KOMTICTeHIINH
P1 KontpomnpHas [TK-3-31;I1K-3-
pabota V1;I1IK-3-B1;I1K-2-
31;ITK-2-Y 1;11K-2-
Bl

5.3. OueHo4HbIe MaTepUaJIbl, MCIOJIb3YyeMble 115 Ik3aMeHa (0n1eThl, TECTHI U T.11.)

DK3aMeH M0 AUCHHUILUTHHE HE MPEIyCMOTPECH.

JucTtanumronHo 3a4€T ¢ onieHKO# MoxeT npoBoauThest B LMS Canvas. Tect cogepxut 30 3ananuii. Ha pemenne orsonutcs 30
MUHYT. PazpeneHHbIe TIONMBITKY - OJTHA.

OO6paszen 3aaanuii 1uis 3a4€Ta ¢ OLIEHKOH, mpoBoAnMOro auctanunonno B LMS Canvas (ITK-2-31,B1,V1; T1K-3-31,B1,V1; YK-5-

31,B1,V1:
1.

MukponporieccopHas CHCTeMa IPOrpaMMHUPYEMOT0 KOHTPOIJIepa HE CONEPIKHT:

O neHTpanbHsii nponeccop LIT (CPU)

O 6JIOK OnepaTUBHO-3aIIOMHHAIONIETO ycTpoiicTBa maMsatu (O3Y)

O r“cTOYHUK nuTaHus moxyis TTJIK

O BCTPOEHHEIH rpadudeckuii mporeccop (IGP)

2. [Ton moHsITHEM — IpOrpaMMUpyeMble Jorudeckue koutposuiepsl ITJIK(Programmable logic controllers, PLC)
MO/Ipa3yMeBAaIOTCSI:

| 6JI04HO-MOIYJIbHBIE MHUKPOIIPOLIECCOPHBIE CHCTEMBbI YHUBEPCAIILHOTO U 00ILEr0 Ha3Haue-Husl, [IPeAHa3HaueHHBIE JUIS

aBTOMATH3ALUH B PA3JINYHBIX 00JACTSIX MPOMBIILUIEHHOCTH, TEXHUKH U chepax UHKEHEPHOH NesTeIbHOCTH

O

CHUCTeMa YIAICHHOTO yIPaBICHHUs MO3BOJIIONINE TONYyYHTh YAAIEHHBIA focTyn yepes MuTepret mim JIBC u

IPOU3BOJANUTH YIIPABJICHUE U aIMUHUCTPUPOBAHNUE

nepedepuitnas cucteMa paboTaromas Mo ynpaBJIeHHEM IPYroro 000pyR0BaHHs.
MOy IbHasl IIPOLIECCOPHAs CHCTEMa IpeJHAa3HAYECHHAs JUISl TT0JyaBTOMATHIECKOTO MC-TI0JIb30BaHMSI.

Ha Bpemst 06pabOTKH JaHHBIX KOHTPOIIEPOM HE BIHSCT:

BpeMsI LIUKJIA UCTIOTHCHHUS

BpeMsI [IMKJIA CEPBUCHBIX ONEpanuii

BpeMs peaKkIny CHCTEMHON IIMHBI Ha ollepanusax: UTeHne/3ammch
BpeMmsl (ha3bl BEIBOJA

Jl1s1 wero ucnomnb3yeTcsi cTopokeBoi Taiimep B ctpykrype [TJIK?
JUISL OTCIIE)KUBAHUS BPEMEHH LIMKJIa CKAHUPOBaHUS

UL BBIBOJIA IaHHBIX Yepe3 ONPEACICHHbII IPOMEKYTOK BPEMEHU

U
O

oogoWw

6.

JUTSL 3aJICPXKKH UHTEp(DEHCcOoB
JUTSE KOHTPOJISL HaJl 3aBHCAHHEM CUCTEMBL.

C KaKoi 4acTh HaYUHACTCS pcaimn3anusa CXEMbI HpOl"paMMBI?
pcann3danuAa CXEMbI BCCIrla HAYMHACTCA C BbIXOAa CXCMBI.
peamm3anusa CXEMbI BCET/Ia HAUMHACTCS CO BXOJIa CXEMBI.
peaim3anys CXEMbI BCET/1a HAUMHACTCA C 100010 KiIroya.
pcanmr3zanusa CXEMbI BCErla HAYMHACTCA € IIEPBOIro KIro4a.

Kax Ha3bpIBaeTCs S3bIK IPOrPAMMHPOBAHUS, Tpadudyecku Hanuboee MOIHO COOTBETCTBYIOIIUH 3IEKTPUIECKUM

MPUHOUITIHATIBHBIM CX€MaM Ha OCHOBE pene?

O

Ooo0ogd

7.

FBD
LD
SFC
ST

INepen nnxenepam-pazpadboraukam nporpamMmuoro obecrederus [TJIK st nomydeHus KoJa UCXOTHOH IPOrPaMMBI

HEO00XOUMO BBIMOJHHUTD (BHIOCPUTE JTUITHHUN 3TaI):

Ooooooo

OO

MOZPOOHOE OIMCaHMe 3a/1a9H (TEXHOIOTHYECKOTO TIporecca

YIPaBICHUS WX MOHUTOPHHTA);

pa3paboTky obuieit 6mok-cxemsl anroputma (BCA) paboTsl KoHTpoOIEpa;
JIETANIbHYIO0 IPOPab0TKy MHTEpQEelica KOHTPOIIIEpPa U BHECEHHE
WCTIpaBJICHUH B 001IyI0 U neTamn3upoBanHbie BCA;

ycranoBka [1JIK u ero obciryxuBaHue

Bri6epure nBe cnennansabie pyHknnu s3pika OB/ (FBD):
MHBEPTHUPYIOIIHE BXOBI

KoHpHrypauus 610Ka

MHBEPTHPYIOIINE BHIXOABI
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CocTrosiHie KOMMYTALUK U 3HAYCHUS B CYCTUMKAX CIICIUATBHBIX ()YHKIIMOHAIBHBIX OJOKOB MOTYT 00J1a1aTh ()yHKIHEH:
COXpaHCHHUS

cOpacbIBaHUS

OOHOBJIEHHS

Mepe3anrChIBaHUs

Bpemst nukita CkaHUPOBaHHUS SBIISICTCS 0A30BBIM IT0KAa3aTEIEM:
osicTponeticTus TTJIK

yreHueM Bxo10B I1JIK

nporpammel ynpasienus [TJIK

ycraHoBKko# Bbixo10B [TJIK

Kakyo posb BBINOTHSIET MIACCH B IPOMBIIIIEHHBIX KOMIBIOTEpax?

MPOMEKYTOYHOTO BEIYUCIUTEIBLHOTO Oydepa

cpezcTBa npeoOpa3oBaHus HHTepdeiica

COeIMHUTEIBHOTO HHTepdetica miat

aHaJOT MaTePUHCKOI IIaThl CO BCTPOSHHBIMH NOPTaMHU B/B, HO C BEIHOCHBIM IIPOLIECCOPOM

Uro takoe [JIK u ero ¢pyHKImm?

MIPOMBIIIJIEHHBIH JTOTUYECKUN KOHTPOJIJIEp — YIPaBIeHHE MPOMBIIUICHHBIMHU MPOLECCAMU

MPOrpaMMHUPYEMBIH JIOTHYECKUI KOHTPOJUIED — YIPaBICHHE TEXHOJIOTHUSCKIMH MPOLIECCaMU

MIPOTPAMMHUPYEMBIH JIOTHYSCKUIA KOHTPOJUIEP — MPOTPAMMHUPOBAHUE YCTPONCTB aBTOMA-THKH ¥ MUKPOKOHTPOJIIEPOB
MIPOTPAMMHUPYEMBII JIOTHYECKUI KOHTPOIUIEP — COOP JAHHBIX TEXHOJIOTUIECKOTO Mpo-1ecca

TeXHOJIOTHs YHUBEPCAIBHOIO 0OMEHa MPOMBIIUICHHBIMU JaHHBIMH OCHOBAHA Ha:
moxern COM/DCOM

KIJIHMEHT-CEPBEPHOM MEXaHHU3ME

NPOMBIILICHHBIX IIPOTOKOJaX 0OMEHA JaHHBIMU

MIPOrpaMMHUPYEMBIE JIOTHYECKHE KOHTPOJLICPHI

Kakue sransl BKIIIOUaeT cUCTeMa KOHTPOJIS U YIpaBieHus?
pa3paboTKa apXUTEKTYPbl CHCTEMbI aBTOMATH3AINH
(dbopmanm3anys MOCTAHOBKH 3a/1a4H

CO3/1aHUE IIPUKIIAJHOW CUCTEMBI YIIPABICHUS IJI1 OJHOIO YPOBHS
MOAJIEPIKKA PEaTbHOTO PEXKUMa BPEMEHH

[Tpuznakom, kiaccu(PUIMPYIOUIIM KOHTPOJUIEPHI ITO YHCITY BXOJ0B/BBIXOIOB, SIBIISIETCS?
THUI APXUTEKTYPBI

KOHCTPYKTHBHOE UCIIOJIHEHHE

PC-coBmecTHMOCTD

MOIIHOCTH

UYro He 0OTHOCHUTCS K (DYHKIIMOHAIBHEIM BO3MOKHOCTSIM SCADA-cucrem?
XpaHeHHe HHPOpMaIn

MaciTabupyeMocTb 3a1a4

cOop nepBU4HOM HH(GOPMALUHK O TapaMeTPax TEXHOIOTHIECKOro Ipolecca
opraHm3anys HHGOPMAINH B BHJEC MHEMOCXEM

Pexum KBa3zupcaJbHOI'0 Bp€EMEHU OTHOCUTCH:
K CUCTCMaM pa3ICJICHHOIO BpCMCHU

K JUAJIOTOBBIM CHUCTEMaM

K CUCTEMaM KCCTKOI'0 peajibHOI'0O BpEMCHU

K CUCTEMaM MSTKOT'0 p€aJibHOI'O BpEMCHH

OyHKIMOHAIBHBIMU Y37aMHU KOHTPOJLIEPA SIBISIOTCS?
HaMATh IPOrpamMM

1 (po-aHaIOTOBBIE IPEe0OPa30BATEIH

LEHTpaJIbHAs IaMATh

LIEHTpaJIbHBIN ITpoLeccop

B kaxkux KOHTpoJuIepax NpH SKCILUTyaTallud U3MEHEHUSIM IOJIeXKAT JIMILb IIapaMeTphl IPOrpaMMBbl, a HE cama IIporpaMMa
CHEIMATU3UPOBAHHBIE KOHTPOJUIEPBL

KOMAaH/10al1apaTHbIE KOHTPOJUIEPHI

YHHUBEpCAJIbPHbIE KOHTPOJLIIEPHI

TJIK
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21.

KonTponnepsl, paccuntanubie Ha 10 BXO0B/BBIXOJOB SBISIOTCA?
HAHOKOHTPOJIIEpaMHU

MaJIBIMH KOHTPOJUIEPaMHU

CpeIHUMH KOHTPOJTIEpaMHu

6OJBIIMMH KOHTPOJIIEPaMU

CxeMa ympaBJIeHHUs [IPOLECCaMH, TI0 KOTOPOoH MH(OPMAIIOHHEIE IIOTOKH OT Pa3HBIX 0OBEKTOB CXOIATCS B OAWH y3ell-

KOHTPOJJIEP BO3MOXKHA B ClIy4yae
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ME30HUHHBIX TEXHOJIOTUI
pacnpeaCIUTCIbHBIX MOAYJIBHBIX CUCTEM
MAaruCTpajbHO-MOIYJIbHBIX CTAHIAAPTOB

XapakTepHbIMH CBOHCTBAMH KOHTPOJIIEPA SIBISIOTCS:

CBS13b C yCTPOMCTBAMU COTIPSIKEHUS

00paboTKa JaHHBIX B PEATbHOM PEKUME BPEMEHU

OJJHOBPEMEHHOE BBIINOJIHCHNE HECKOIBbKUX 33124 Ha Pa3IMYHbIX 00pa0aThIBAIOIIUX yCTPOCTBaX
B3aNMOJICHCTBHUE CO CMEXHBIMH IIPOIIECCAMHU

ITaMATh JaHHBIX KOHTPOJIEPA MOXKET COJIEPHKATh
MOCTOSIHHBIC BEJIMYMHBI, TAOIMIHBIC 3HAYCHUS
CXeMy 3aITycKa

KOMAaH/Ibl, IPUKJIAJHbIE KOMaHIbl

ycTpoiicTBa cOpoca

TalMepbl

[To Tuny M3MeHsIeMbIX TaHHBIX BBIACISAIOT TPAH3AKIIHH
HEINpEPHIBHBIC

T0JTH30BaTEIIECKUE

JIUCKPETHBIS

MTOPO’K/ICHHBIC

CEHCOpHBIE

Ilo Tuny nocTyIUIeHUs TPAH3aKUUI B CUCTEMY BBIICIISAIOT
HEIPEPBIBHBIE, IUCKPETHBIC

KECTKHE, KPEIIKUE, MATKUE

HNEPUOANYECKHE, AIIEPUOJUIECKUE

IIPEIOIIPEIEICHHBIE, IPOU3BONIBHBIC

CEHCOPHBIE, TOPOXKIEHHBIE, TI0JIb30BATENLCKHE

K tpanzakuusam, MonubHIUPYIOIMM 6a30Bble 00BEKTHI 0a3bl JAHHBIX,0THOCATCS
10JIb30BaTEILCKUE

MTOPOXKICHHBIS

CEHCOpPHBIE

K «neccumuctrueckumy» nporokoniam b/ PB otHOCsTCS
2PL-HP

OPT-Sacrifice

2PL-WP

OPT-Wait

OCC-FV

OyHKIUY pe3epBUPOBaHUs KaHAIOB nepeaadun AaHHbIX B ACY TII BBIIOIHSIOT:
JIOKAJIbHBIE KOHTPOJUIEPB! HUKHETO YPOBHS

UHTEJIEKTyallbHbIe KOHTPOILIEPHI

OMEPATOPCKUE CTAHIINU

Ha gro opuenTupoBano nporpaMMHoe obecneueHne SCADA?

omnrcaHue 0OBEKTHO-OPHECHTHPOBAHHBIX MOACIICH

obecnieuenne nHTepdeica Mex Iy AUCIETICPOM U CUCTEMOM YIIPaBICHHs
OIMCAHUE CTPYKTYPHBIX MOJIEIeH

Kakue tpanzakuuu nonmwkarot npouspoauressHoct CYBJ] PB B ciiyuae 3anepxku
C KECTKUMH TUPEKTUBHBIMUA CPOKAMU

C KpENKUMHU AUPEKTUBHBIMU CPOKaAMU

C MATKUMH TUPEKTHBHBIMU CPOKaMHU




5.4. MeToaMKa OLICHKH OCBOCHHUS JUCHUIIUHBI (Moay.as, npakTuku. HAP)

IIpu oreHke pe3ysIbTaTOB BBHIIOIHEHNS KOHTPOIBHOH (ToMarHeil) paboThl HCIONb3yeTcs OMHApHAs CHCTeMa, KOTopast

IIPelyCMaTpUBACT CIIEIYIOIUE PE3YJIbTAThl U KPUTEPUU OLIEHUBAHMUSA:
Kpurepun ouenku
BrImonHe s Bee 3a1aHnsl KOHTPOIBHOH paboTH, 00 TOMyIIeHB He3HAUNTEIIHBIE OIIHOKH TTPH

PesynpraT onieHMBaHMS
«32UTEHO»:

BBIMIOJIHCHHU.
«HE 3aYTCHO»:

CTyZ[eHT HE BBITTOJIHWUJI UJIW BBIITOJIHUAII HETIPABUJIBHO 3a/IaHUS KOHTpOJ’IBHOﬁ pa6OTLI.OH€HKa PC3yIbTAaTOB

3a4eTa ¢ OIEHKOH OCYIIECTBIIETCS 0 OAIBHOI cucTeMe (KOTINYHOY, «XOPOIIOY, KYIAOBICTBOPHUTEIHHOY,
«HEYJOBIETBOPUTEIIHLHOY). DK3aMEH CUUTACTCS IPOHACHHBIM YCIEIIHO, €CIIU IIPU €T0 MPOBEACHIHN IIOIyYeHA OI[CHKA HE HIDKE

«YAOBJICTBOPUTEIILHO» .

HpI/I IIOBCJICHHH 3a4€Ta C OHGHKOﬁ KPUTCPUAMHU OLCHKHU ABJIAIOTCSA

O1ieHKa «OTINYHOY» - 00yJaromuiics MOKA3bIBAaeT ITyOOKHe, HCUEPIBIBAIOIINE 3HAHNUS B 00BbEeMe IIPOHICHHOH POrpaMMBHl,
YBEPEHHO JCHCTBYET 10 IPUMEHEHHIO MIOJYyYEHHBIX 3HaHUK HAa IPAKTUKE, TPAMOTHO U JIOTMYECKU CTPOMHO M3JIaracT MaTepuall Ipu
OTBeTe, yMeeT (OpMyITHPOBATH BHIBOJBI M3 H3JI0)KEHHOTO TEOPETUUECKOTO MaTepuaa, 3HaeT JOMOIHUTEIBHO PEKOMEH/I0BaHHYIO

JATEPATYPY.

O11eHKa «XOPOIIO)» - 00YHYAIOIIUICS TOKA3hIBAET TBEP/BIC U JOCTATOYHO MTOTHBIEC 3HAHUS B 00bEeMe MPOIICHHON IPOrPaMMEL,
JOMyCcKaeT He3HaYUTeNIbHbIe OIIMOKH MPU OCBELICHUH 33JaHHBIX BOIIPOCOB, IPAaBUIBHO JEHCTBYET MO MPHUMEHEHUIO 3HAHUH Ha
[IPAKTUKE, YETKO U3JIaracT MaTepuall.
Or1ieHKa «yJOBIETBOPUTEIHHOY - 00YJAIOIIUICS TOKa3bIBACT 3HAHNUS B 00beMe MPOHAESHHOM TPOTpaMMBI, OTBETHI H3JIaraeT XOTS H C
OLIMOKaMU, HO YBEPEHHO HCIPABIISeMbIMU N10OCTIE JOMOIHUTENBHBIX H HABOASAIIUX BOIPOCOB, IPABUIIBHO JIeiiCTBYET 10
IIPUMEHEHHIO 3HAHUM Ha NIPaKTHKE;
Or1ieHKa «HEYAOBICTBOPUTEIHHOY - 00yUJArONIHICS JOIyCKaeT rpyOble OIMMOKN B OTBETE, HE IOHIMAET CYIITHOCTH M3JIaraeMoro
BOIIPOCA, HE YMEET IIPUMEHATh 3HaHUS Ha [IPAKTUKE, AA€T HEIOJIHbIE OTBETh] HA IONOJHUTEIbHBIE U HABOJAIIUE BOIIPOCHL.
IIpu noBeneHuu 3aueTa ¢ OLEHKOH B (hOpMe KOMIBIOTEPHOTO TECTUPOBAHHS KPUTEPUSIMU OLICHKHU SIBIISFOTCS:

«OTINIHO:
«Xopo1o»:

[oxydaenue 6onee 90 % GamToB 1Mo TeCTy NPH BHIOIHSHUN TECTA 38 PETJIAMEHTHPOBAHHOE BPEeMs
Ioxydaenue ot 75 10 90 % 6anyoB 1Mo TeCTy IPH BEITOTHEHUH TECTA 32 PETIIAMEHTHPOBAHHOE BPEMS

6. YHEBHO-METOJNYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pekxomenayemas iureparypa

6.1.1. OcHoBHas JUTepaTypa

ABTODBI, COCTaBUTEIH

3arnasue

bubanoreka

WznaTenscTBO, TOI

JI1.1 |B.B.Kauruun

[IpombliIeHHBIE KOHTPOJIEPHI
B CUCTEMAaX aBTOMATHU3ALUU
TEXHOJIOTHYECKHUX MPOIIECCOB::
Vueb. mocobue

Crapsrit Ockon: THT, 2016

JI1.2 |B.B. Urnarses, U.C. IIporpammupyemble Taranupor : FOxHbI
Kobepcu, O.b. KOHTPOJUIEPHI: yueOHOe (denepalibHbI YHUBEPCHUTET,
Cnmpunonos, B.1. nocobne 2016
®unaen

JI1.3 | Ceprees A. 1., [IporpammupoBanue OpenOyprekuit
Yepuoycora A. M. , KOHTPOJJIEPOB CUCTEM roCy1apCTBEHHBIN

Pycses A. C.

aBTOMaTH3aNuu: yaeOHoe
nocooue

yHHUBepcurert, 2017

6.1.2. Jlono/THUTeIbHAS JINTEPaTypa

ABTOpBI, COCTaBUTCJIN

3arnaBue

Bubnnoreka

HSJIaTCJ'lBCTBO, ron

JI2.1 | M.M.KoBanés

JluckpeTHast ONTUMHU3ALHSL.
emouncnennoe
MpOrpaMMHUpPOBaHUE: YUeOHUK

Enuropun YPCC, 2003

JI2.2 | M.JO. MenBenes,
B.X.ITmmxomnos

[IporpammupoBanue
HPOMBIIUICHHBIX
KOHTpPOJUIEPOB: YueOHOe
nocobue

CII6.: Jlans, 2011

JI2.3 | Bomoso3os A.M

MUuUKpOKOHTpOILIEPHI 151
CHCTEM aBTOMATHKH : yueOHOe
nocobne

Bonorna: Uadpa-Umxenepus,
2016

JI2.4 |Iletpos U.B.

ITporpammupyemsle
KOoHTpoJutepbl. CTaHAapTHEIE
SI3BIKH U IIPUEMBI TPUKITATHOTO
IIPOEKTUPOBAHUS

, 2004

6.1.3. Metoanyeckue pa3padorku

ABTODBI, COCTaBUTEIH

3arnasue

bubaunoreka

WznaTenscTBO, TOI




ABTODBI, COCTAaBUTEIIH 3arnasue bubaunoreka W3nparenscTBO, TOI
JI3.1 | Hayuno- Jla6opaTopHustii ctenn "TIIK Yensbunck, 2009

TIPOU3BOJICTBEHHOE Siemens": TexHuuyeckoe

TIPEANPUATHE OIIMCAaHUE U METOJNYECKHE

"VueOHast TeXHHUKA- YKa3aHUs K BBINOJIHEHUIO

IIpodpu" nabopaTopHBIX paboT

6.2. Ilepeyenn pecypcoB HHOPMAMOHHO-TEJIEKOMMYHUKANMOHHOI ceTn « AHTEepHET»

D1 | OcHoBbl mporpamMmupoBanus Ha STEP 7 http://www.step7-pro.ru/

3 SIMATIC mporpammupyembie SIEMENS http://www.ste.ru/siemens/contr.html
KOHTPOJUIEPBI

73 | Poccniickas Hay4uHas 3MeKTpOHHAS OMOIHOTEKA www.elibrary.ru

D4 | KubepJlenuka https://cyberleninka.ru/

35 | IIporpammupyemble TPOMBIIUICHHBIE KOHTPOJIIEPHI https://lms.misis.ru

6.3 IlepevyeHs NMPOrpaMMHOTro odecneveHust

I1.1 |Mathcad 14.0 University Classroom Perpetual

I1.2 | Micro-Cap 12

1.3 Microsoft Teams

1.4 |Zoom

.5 [MATLAB & Simulink

6.4. Ilepevyens MHGPOPMALMNOHHBIX CIPABOYHBIX CHCTEM M MPOGecCHOHATBHBIX 623 JaHHBIX

ni |1 http://kadempa-3.pd/ - caiit kadeaps «DIEKTPOIHEPTrETHKA HITEKPOSXHUKAY.
nu2 |2 http://www.step7-pro.ru/ - OCHOBBI IPOTPaMMUPOBAHHS Ha Step 7.
ns3 |3. http://www.is-com.ru/catalog.html?id=625 - xaTanor koHTpoIIepOB Siemens
n4 |4 http://www.ste.ru/siemens/contr.html - SIMATIC nporpammupyemsie SIEMENS koHTpoiepbI
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasuauenue Bug OcHalenue
139 VYuebnas mabopatopust (kommbroTepHsli| Cp I mr. - Oxpan Lumien Eco Picture 200x200
KJIacc) Kabunet KYPCOBOTO u cM;
JATUTOMHOTO MPOEKTHPOBAHMA, 1 . - Beb xamepa Logitech;
CaMOCTOSATEJIFHOHN paboTH! 00yJarommxcs 1 . - [Ipoextop EPSON EB E-10;

1 t. - Cucremusiii 6100k NORBELIS;
1 m. - MonuTtop LCD Acer;

12 . - Kommetotep B cOope;

1 wr. - KommyraTtop D-Link 16mopr;
12 . - KomnbroTepHbIi CTOT;

7 wr. - Cton 1a00paTOpHBII;

12 . - Kpecno koMIbIOTEPHOE;

12 wrT. - Pynonnsie mropsr;

1 . - CImiT cucTeMa;

8 mrt. - Ctym;

1 wrt. - Jlocka yueHHu4ecKas.

8. METOAUYECKHUE YKA3AHUSA UISA OBYYAIOIIIUXCA

B nponecce uzydeHus JUCHUIUIMHBI BHIISAIOT JBa BUIA CAMOCTOATENBHON paboThI: - ay TUTOpHAs; - BHEAY IUTOpHAs. AyAUTOpHAs
caMoCTOsITeNIbHAsl paboTa M0 AUCIMILUIMHE BBIMONHAETCSA Ha y4eOHBIX 3aHATHAX MOJ PyKOBOJACTBOM MpenojaaBatens. BueayauropHas
caMocCTOsTeNIbHAs paboTa - ITaHupyeMas yueOHas paboTa 0OyJaroniMCs, BEIIOIHAEMAast BO BHEAYJUTOPHOE BPEMs I10 3aTaHHUIO U
IPU METOANYECKOM PyKOBOJICTBE IIPEMOJaBaTelis, HO 06e3 ero HemocpeACTBeHHOro yyactus. CaMmocTosTebHAs paboTa, He
HpeayCMOTpeHHas IporpaMMoil yueOHON TUCHUIIIMHEL, PAaCKPBIBAIOLIEH 1 KOHKPETU3UPYIOLIEH ee cofepKaHNe, OCYILECTBISIETCS
00ydJaromuMcs HHUIIMATHBHO, C IIEeJIBI0 pean3aui cCOOCTBEHHBIX YUeOHBIX W HayYHBIX HHTEepecoB. [ 6onee 3 peKTHBHOTO
BBITIOJTHEHHS CAMOCTOSATEIIFHON PabOTHI O NUCIUIUIMHE IIPETIOIaBaTeNb PEKOMEHIyeT HCTOYHUKY JUIS pabOTHI, XapaKTepu3yeT
HanboJee parMoOHANBHYI0 METOAUKY CaMOCTOSATENBHOI PaboThI, AEMOHCTPUPYET PaHEE BHIMOIHEHHBIE 00yJYarOMMMUCS PabOTHI U T.
1. Bunpl 3aganuii 114 BHeay TUTOPHOM CaMOCTOSATENILHON PabOThL, UX COAEp KaHUE U XapaKTep MOTYT UMETh BApUATUBHBIN U
nuddepeHIPOBaHHEII XapaKTep, YIUTHIBAThH HHANBUIyalbHbIE 0COOeHHOCTH 00ydaromerocs. CaMmocTosTebHas paboTa MOXKET
OCYIIECTBISATHCSA HHANBUIYATBHO MIH IPYIIIaMH CTyIeHTOB online (pabota B 3eKTPOHHOH HH(OPMAIMOHHO-00pa30BaTEILHON
cpene HUTY «MUCuCy» (3UOC), yacTbio KOTOPOIl HEMOCPEICTBEHHO NMPETHA3HAYCHHOM JIs1 OCYIIECTBICHUS 00pa30BaTeIbHOTO
Tporecca sBISETCS MEKTPOHHBIN 00pa30BaTeIFHBIN pecype | Ha 3aHATHSAX B 3aBUCHMOCTH OT IIeJH, 00beMa, KOHKPETHON
TEMATHKH CaMOCTOSATEIIFHOM PabOThI, YPOBHS CIOKHOCTH. BO3MOXHO ITpoBeIeHAE CHHXPOHHOH pabOTHI CO CTYACHTAMH C
ucnonb3oBanueMm Microsoft Teams uiau Zoom. KoHTponb pe3yiabpTaToB BHEAYAUTOPHON CAMOCTOSITENILHON paboThl OCYIIECTBIIETCS
B MIpejieNnax BpeMEHH, OTBEJEHHOTO Ha 00s3aTeIbHbIE ydeOHbIE 3aHATUSA 110 JUCHUIUINHE HA MPAKTHYECKUX , Ta00PaTOPHBIX
3aHATHAX.
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