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LlomxHocTy: Iupektop cﬁmhlavmﬂaﬂbﬂblﬁ HccJe10BaTe/bCKH TexHosornyeckmnii yunepeuretr «MUCHUC»

[NlaTa nopnucanms: 28.05.2026 12:40:31 Hosorpounnkuii gpuaman
YHUKanbHbIV MPOrpaMMHbIN KIKOY:
10730ffe6b1ed036b744b6e9d97700b86e5c04a7 [Mpunoxenue 4

k OITOIT BO 13.03.02 DneKTposHEepreTHKa U AIEKTPOTEXHUKA
DNEeKTPONPHUBOJI U aBTOMATHKA

Pabouas nporpamMma JUCHUILIAHBI

IIpoMbIlLJIEHHbIE KOHTPOJLJIEPbI

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

Hanpasnenue noaroroBku 13.03.02 DnexTposHepreTUKa U 3IeKTPOTEXHUKA

Oo6pasoBarenbHast mporpaMma 13.03.02 DnexTpo3HepreTUKa U 3IEKTPOTEXHHUKA / DIEKTPOIPHBOJ H aBTOMATHKA
Kanugukanms Bakanasp

®opma o0yueHHs O4HAsA

O0mas TpyR0eMKOCTh 43ET Bunsl koHTpONs B ceMecTpax:

Yacos 1o yueOHOMY TUIaHY 144 IK3aMeH 7

KypcoBas padora 7

Pacnpeneneﬂue YacCoB JUCHMIIJIMHBI IO ceMecTpam

Cemectp
(<Kypc>.<Cemectp Ha 7 (4.1)
Kypee>) Hroro
Henens 19
Bun 3ansruit vl | PO | v PIl

Jlexumu 34 134 (34 |34
JlaGopaTopHBIE 17 117 |17 |17
[IpakTuueckue 17 (17 |17 |17
B oM uuncie uHT. 23 (23 |23 |23
Hroro ayn. 68 |68 |68 |68
KonrakrHas padora 68 |68 |68 |68
Cawm. pabora 49 149 |49 |49
B tom uncie cam. pabota 13
B pamkax ®OC
Yacel Ha KOHTPOJIb 27 |27 |27 |27
Hroro 144 | 144 | 144 | 144




IIporpammy coctaBuia(u):

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

Paboyas mporpaMma AUCIMIUTAHEL

HpOMLlllIJ'le]-ll—[l)le KOHTPOJJIEPbI

CocraBiieH Ha OCHOBaHMH y4eOHOTO TUIaHA:

13.03.02_24 Dnextposnepretuka u snmekrporexHuka IIpOIInA.plx, yrBepxkmeHHoro YdeneiM coseroM HUTY MUCHUC B
cocraBe cootBercTByromerd OITOIT BO 13.03.02 DOnexkTposHepreTka M SICKTPOTEXHHKA OJICKTPOTPUBOA M aBTOMATHKA
poTokou1 oT 27.11.2025 Ne68.

Pabouas mporpamma o100peHa Ha 3aceJaHuU
Kadenpa 3sekrpodHepreruku u iekrporexuunku (HoBorponukuii puamnas)

IIpotokou ot 11.03.2026 r., Ne3.

PykoBomutens noapaznenenus Maxupuna Panca EBrenpeBHa.



1. HEJIX OCBOEHUSA

1.1 | Lenm ocBOeHNS TUCIUIUIMHEL: H3y4eHHE 00YJIaIOMNUMICS IPUHIUIIOB IIPOrPAaMMHUPOBAHIUS JIOTHUECKIX KOHTPOJIIEPOB,
MIPUHLIUIIOB U CPEACTB Pa3pabOTKH MPOrPaMMHOIO 00ecHeueH s JOTHIECKUX KOHTPOILUIEPOB U IPUMEHEHUS
HPOrPaMMHUPYEMbIX KOHTPOJIIEPOB IIPH pa3paboTke 3 HEKTUBHBIX CHCTEM aBTOMaTHYECKOTO U aBTOMAaTH3UPOBAHHOTO
YIPaBJIEeHUS TEXHOJIOTHYECKUMHU IIpOLiecCaMU

1.2

1.3 | 3amaun: 1) u3ydeHne MpOrpaMMHOTO 00ECIICYeHHSI M CHCTEMHBIX (PYHKIHUI MPOrpaMMHUPYEMBIX KOHTPOJIICPOB;

1.4 2) OCBOUTBH OCHOBBI ITPOCKTUPOBAHUA U IIPOrpaMMHUPOBAHUA PACIIPEACIICHHBIX CUCTEM aBTOMAaTU3alluH,

1.5 3) N3YyYUTH BOSMOXKXHOCTH NOAKIIOYCHU PA3JIMIHBIX UCIIOJHUTCIIBHBIX MEXAHNU3MOB, B TOM YHCJIC aBTOMATU3UPOBAHHBIX
QJICKTPOITPUBOJOB.

2. MECTO B CTPYKTYPE OBPA3OBATEJBbHOM TPOTPAMMBbI

Bbnoxk OIT: b1.B

2.1 TpeboBanus k HpE}IBa]PHTeJILHOﬁ NO0Ar0TOBKe 00y4aronerocs:

2.1.1 | YueOHas mpakTHKa

2.1.2 |IIpousBoacTBeHHas MPaKTUKa

2.1.3 | DnexTpuuecKHe U SJICKTPOHHBIE alapaThl

2.1.4 | DmeMeHTBI CUCTEM aBTOMATHKH

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

2.2.1 |IoaroToBka K mpoLeAype 3alUThl U 3aIUTa BHITYCKHOW KBATU(HUKAIIOHHON pabOThI

2.2.2  |IIpoMbIIITIEHHBIE CETH

2.2.3 |IIporpammHOe obecrieueHIuEe KOHTPOIIEPOB

2.2.4 | ABTOMaTU3UPOBAHHBIN TEKTPOIPHUBOJ] TUIIOBBIX IPOU3BOJCTBCHHBIX MEXaHU3MOB

2.2.5 | ABTOMaTU3UpPOBAHHBIN AIEKTPONPUBOJ, B TEXHOJIOTHIX

2.2.6 | ABTomMaTH3a1Us TEXHOJIOTHYECKUX MTPOLIECCOB

2.2.7 | ABromaru3zanus METaJUyprudecKoro Npou3BOICTBA

3. PE3YJIBTATBI OBYYEHMUA 110 JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIETEHIUAMH

MK-3: CnocodeH IKCILIyaTHPOBATH YJIEKTPOMeXaHHYeCKHe CHCTeMbI H AaBTOMATH3HPOBAHHBIE CHCTEMbI YIPABJICHHS
3J1eKTPONIPHBO/IOB

3HaTh:

I1K-3-31 MCTObI U TEXHUYCCKUEC CPCACTBA OKCILTYyaTallMOHHBIX HUCTOBITAaHUNA U TUAaTHOCTUKU IMPOMBIINJICHHBIX KOHTPOJIJIEPOB

Ymers:

ITK-3-Y1 cocraBiaTh 3asBKH Ha 000PYIOBaHKE U 3allaCHBIC YaCTH

Baagern:

[IK-3-B1 MeTogaMu OLEHKH TEXHUYECKOTO COCTOSHHS U OCTATOYHOTO pecypca 000pyIOBaHHS

4. CTPYKTYPA U COAEP)KAHUE

Kox HanmenoBanue pasgesoBn | Cemectp | YUacos | @opmupyemsble | Jutepatypa | Ilpumeuyanue KM Boinosan
3aHATHUS TeM /BUJ 3aHSATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIeTeHIuii pecypchl padoThI

Pazpgen 1. Pazpen 1.
OCHOBHBIE IOHATHS

NMPOMBIIITEHHBIX
KOHTPOJLIIEPOB
1.1 Poub 1 3a1aun cucrtem 7 10 I1K-3-31 I1K-3- JI1.1 JI1.2 KM1
aBTOMaTH3aliy Ha Oase V1 IIK-3-B1 JI1.3J12.1
MIPOrpaMMHUPYEMBIX J12.2 J12.4
JIOTUYECKUX KOHTPOIIEPOB. 0103233 24
OCHOBHBIE TOHATHS U 25

onpeneneHusi. CucTemsl
cuncnenus. /Jlex/




1.2 Co3nanue mpoeKTa ¢ 4 MK-3-31 [IK-3- | JI1.1JI1.2 I'pynnosoe
WCMOIb30BaHKEM Simatic V1 IIK-3-B1 JI1.3J12.1 3aHATHE
Manager J12.2 J12.4
/J1ab/ D12233 54

25

1.3 AnmnapatHsie 1 8 TIK-3-31 I1K-3- JIT.1J11.2 P1
MPOTrpaMMHBIE TPUHIUIIBI V1 IIK-3-B1 JI1.3J12.1
peann3anuu ynpasisiOIKX 1 JI2.2J12.4
KOHTPOJHUPYIOLINX YCTPONUCTB D192 D23 D4
Hactpoiika Siemens S7-300 25
Mp/

1.4 AmnmapatHsie U 10 | IIK-3-31 TIK-3- | JI1.1JI1.2 KM1 P1
MIpOrpaMMHbIE IPUHIIUIIBI V1 K-3-B1 JI1.3J12.1
peanu3anuy yrupasIsomux 1 J12.2J12.4
KOHTPOJIUPYIOLIUX 01 02 23 B4
yctpoticTs. [IpeumymiecTBo 25
MIPOTrPaMMHUPyEMbIX
JIOTUYECKUX KOHTPOJLIIEPOB
nepes yCTpolcTBaMu ¢
alnapaTHOW peanusanuen
anroputMoB ynpasieHus /Cp/

Pazgen 2. Paznea 2.
BHyTpeHHss1 apXUTeKTypa
cHcTeM Ha Oaze
NMPOrpaMMHUpPyeMbIX
JIOTHYECKUX KOHTPOJLIEPOB

2.1 Tunoast apxutexTypa 16 ITK-3-31 I1K-3- JI1.1 JI11.2 KM1
CePHUIUHBIX V1 IK-3-B1 JI1.3J12.1
MIPOTPaMMHUPyEMbIX J2.2J12.4
JIOTUYECKUX KOHTPOJIJIEPOB. 210923354
[uHbI, MPOTOKOJ OOMEHa, 25
TEXHUYECKHE CPEICTBA.

Opranu3zanust oOMeHa
MHPOPMAITUH MEKTY
OTJENBbHBIMU 3JIEMEHTAMHU
KOHTpoJutepa. /Jlex/

2.2 [ToaxiroueHUe JaTYUKOB U 4 [TK-3-31 T1K-3- JIT.1J11.2 P1
BHENIHUX Mepu(epUitHbIX Y1IIK-3-B1 JI1.3J12.1
YCTpPOICTB JI2.2J12.4
Opranuzanus oOMeHa D192 D3 D4
nHpOpMaUH MEXKITY 25
OTJICTBHBIMU 3JIEMEHTaMHU
KOHTpOJLIEpA.

Mp/

2.3 Uzydyenune xoman1 OUTOBOMA 5 [TK-3-31 T1K-3- JIT.1J11.2 I'pynmosoe
noruku s361ka STEP7 Ha V1 IIK-3-B1 JI1.3J12.1 3aHATHE
MIpUMEpPE CUHTE3a J2.2J12.4
KOMOHHATOPHOH D192 23 D4
NEePEKIIOYaTEIbHON CXEMBI, 25
Hcnonp3oBanne 6UTOB
MapKepHOU NaMsTH.

/J1a6/

2.4 Kougwurypuposanue 10 | IIK-3-31 TIK-3- | JI1.1JI1.2 KM1
LIEHTPaJIbHOM CTOMKH. V1 [K-3-B1 JI1.3J12.1
Kon¢urypupopanue JI2.2 J12.3
JIeLIEHTPAJIM30BaHHON J12.4
nepudepun At 0103233 54
PROFIBUS /Cp/ 25
Pazpgen 3. Pa3gean 3.

MeTtoasl

NMPOrpaMMHPOBaHUS B
CHCTEMAaX HA OCHOBe
NPOrpaMMHUpPyeMbIX
JIOTHYECKUX KOHTPOJJIepOB




3.1 OO01IMe CBEACHHUS O T1K-3-31 ITK-3- JI1.1 J11.2 KM1
MPOrpaMMHUPYEMBIX V1I1IK-3-B1 JI1.3J12.1
KOHTpoJsuiepax. OCHOBBI J12.2 J12.4
pa3paboTKH CTPYKTYpHI 013233 54
MPOTrpaMMBl. SI3bIK 25
nporpammupoBanusi STEP7.

O6mme cBeneHns 0 OII0THOM
SI3BIKE IPOTPaMMHUPOBAHUSI.
OpraHu3aluoHHble OJIOKHU:
CTPYKTYpa IPOTPaMMBbI.
OpraHu3anuoHHbIe OJIOKNU:
nuKInyeckas oopadborka
IIPOTPAMMBI.
OpraHu3anoHHbIe OJIOKH:
00paboTKa MPOrpaMMEI ¢
npepbiBaHUSAIMH. OyHKIUU U
(yHKIIMOHATBHBIE OJOKH.
Bnoku naHHbIX. SA3BIKH
MIPOrPaMMHUPOBAHUS
SIMATIC, ucnonbs3zyemsie B
STEP7. butoBsie noruueckue
onepary. Oneparuu ¢
Tpurrepamu. Onepanuu co
cyeTynkamu. TaliMepHbIe
KoMmaHsl. /JIex/

32 DyHKINY U TIK-3-31 IIK-3- JIL.1J11.2 P1
(hYHKIMOHATBHBIE OJOKH V1I1IK-3-Bl JI1.3J12.1
S3bIKK IpOTpaMMHPOBaHHUS JI2.2J12.4
SIMATIC, ucnonbs3yemsie B 2122 23 254
STEP7 25
Mp/

33 CuHTe3 peneifHOM CXeMBI ¢ [TK-3-31 T1K-3- JIT.1J11.2 I'pynmoBoe
HCIIOIB30BAaHUEM KaTYIIEK C V1 IIK-3-B1 JI1.3J12.1 3aHATHE
namsTeio /J1ab/ J2.2J12.4

210222354
35

34 Wzydenune koMaHs MK-3-31 TIK-3- | JI1.1JI1.2 KM1 P1
BbIJIEJICHUS (PPOHTA. V1 IK-3-B1 JI1.3J12.1
Nzydyenune xoman paboThI ¢ JI2.2 J12.3
aKKyMYJISITOPOM TIpolieccopa J12.4
U aJipecaluy JaHHBIX. 01923354
AHanu3 sI3BIKOB 25

nporpammupoBanust STL,
FBD. O630p ucnone3yeMbIx
JIOTUYECKUX JIEMEHTOB U UX
peanu3anusi ¢ HOMOIIBIO 3THX
s36IKOB. [Iporiecc paboThI ¢
AKKyMyJISITOpaMH
nporpaMmel. Pa3pabotka
HPOTrpaMM COTTIACHO
YKa3aHHOMY THITY

obwekra. /Cp/

Paspnen 4. Paznean 4.
Opranu3anust BHEIIHUX
CBsfI3el CCTEeM HA OCHOBE
MPOrpaMMHPyeMBbIX
JIOTHYECKUX KOHTPOJLIEPOB




4.1

Opranuzanusi cBs3u
KOHTPOJLIEPOB C
nepuQepUHHBIMH
yCTpOMCTBaMHU (BHEIITHH
untepdeiic). Conpsixenue
U(POBBIX ¥ aHAJIOTOBBIX
ycTpoiicTB. Mcnonb3oBanue
aHaIoro-U(POBLIX U IUGPO
-aHAJIOTOBBIX
npeoOpa3oBaTeneil B
CHCTeMax C
IPOrpaMMHUPYEMBIMH
JIOTUYECKUMHU
KOHTPOJUICPAMH.
ITocnenoBareabHBIN U
napasieTbHbI HHTEP(EHChI.
ITporpamMmmupyemsrit
unarepdetic. Cucrema
npepbiBaHuil. [IporpaMMHbIii
BBOJ-BbIBOJI. ComnpsiKeHNe

I (POBBIX M AHATIOTOBBIX
YCTpOICTB
[TocnenoBatenbHbIN 1
TapaJuIeTbHBIN HHTeP(EHCHI.
Peanuzanus c4eTUUKOB.
Wzyuenue xomMaHa paboThl €
talimepamu. Pazpaborka
MPOTpaMM COTJIACHO
yKa3aHHOMY THITY OOBEKTA.
CocraBneHue nporpaMmm
YIIPaBICHUS JUIS
koHTposiepoB S7-300 ¢
UCTIONB30BaHUEM
AHAJIOTOBBIX YNPABIAIOMINX
curHanos. /Cp/

12

MK-3-31 IIK-3-
V1I1IK-3-B1

JI1.1J11.2
JI1.3J12.1
J12.2 J12.4
013233 54
95

P1

Paznean S. IloaroroBka k
KOHTPOJIbHBIM
MEpONPHATHIM H
BBINOJIHAEMbIM padoTam

5.1

O6BeM gacoB
CaMOCTOSATENIFHOHM paboThI Ha
noarotoBky k KM /Cp/

TIK-3-31 IIK-3-
V1I1IK-3-B1

JI1.1 J11.2 KM1
JI1.3J12.1
J12.2J12.3

2.4

013233 54

95

52

O0BEM YacoB
CaMOCTOSTEIEHOM PabOTHI HA
moarotoBky k BP /Cp/

TIK-3-31 IIK-3-
V1IIK-3-Bl

JI1.1J11.2
JI1.3J12.1
J12.2 J12.3
2.4
01035233 54
95

P1

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

5.1. KonTposbsHble MeponpusiTisi (KOHTPOJIbHAsA PafoTa, TecT, KOJNIOKBHYM, 9K3aMeH H T.1I), BONPOCHI LISt
CaMOCTOSITEJbHOI MOATOTOBKHI

Kon

KontponbHoe
MEpONPHUATHE

IIpoBepsiemblie
WHINKATOPBI
KOMITCTCHITHH

BOHpOCBI JUIA IOATOTOBKH




KM1

DK3aMeH

IK-3-31

1 ArnmapaTHsle U IPOTPaMMHBIE IPUHITUITEI PEAU3aNU
YIPaBISIIOUIMX U KOHTPOJIUPYIOMIUX YCTPONCTB.

2 ArmnapatHple ¥ IpOorpaMMHBIC TPUHINAIBI peaTH3ailii
YIPaBISIONIAX U KOHTPOJIUPYIOMNX YCTPOHCTB.

3 ITpeumyecTBo IPOrpaMMHUPYEMBIX JIOTHIECKUX
KOHTPOJUIEPOB MEPe] yCTPOUCTBAMHU C allapaTHOH peanuianuei
ITOPUTMOB YIIPaBICHHUS.

4 BHyTpeHHS apXUTEKTypa CUCTeM Ha Oaze
MpPOrpaMMHUPYEMBIX JTIOTHYECKUX KOHTPOJLIEPOB.

5 TwuroBast apXUTEKTypa CEPHHHBIX IPOTPAMMHUPYEMBIX
JIOTHYECKUX KOHTPOJIIEPOB.

6 [uHbl, npoToKOI 00MEHa, TEXHUYECKUE CPEJICTBA.

7 Opranusanyst 00MeHa HHPOPMAIMU MEKTY OTCIbHBIMH
3IIeMEeHTaMH1 KOHTPOIIIepa.

8 INoaxmrodeHne 1aTYNKOB M BHEITHUX HepU(pepHHHBIX
YCTpPOUCTB

9 Opraamsanus oOMeHa HHOPMAIIK MEXy OTISIEHBIMH
3NIeMEHTaMH1 KOHTPOJIIepa.

10 CuHTe3 KOMOMHATOPHOH MepeKIIouaTeIbHON CXEMBI,
UCIIONB30BAaHNE OMTOB MapKEepHOW MaMATH.

11 KondurypupoBanue neHTpaIbHOH CTOWKH.
Kondurypuposanue geneHrpanu3oBanHoi nepudepun 11 PROFIBUS
12 MeTo/1pl IPOrpaMMUPOBaHHs B CHCTEMAX HA OCHOBE
MPOTPaMMHUPYEMBIX JIOTHIECKHX KOHTPOJIIEPOB

13 OCHOBEHI pa3pabOTKH CTPYKTYPHI IPOTPaMMEL. SI3bIK
nporpammupoBanust STEP7.

14 OOmue cBeneHus 0 6JI0YHOM S3BIKE MPOTPAMMHUPOBAHUSL.
OpraHu3aioHHbEIe OJIOKH: CTPYKTYpa IPOTPaMMBI.

15 OpraHu3anuoHHble OJIOKU: NUKINYecKas 00paboTka
nporpamMmsl. OpraHu3aloHHbIe 0JI0KH: 00paboTKa MPOrpaMMBI ¢
TpepHIBAHUSMU.

16 OyHKIMHT U GYHKIIMOHAIBHEBIE OJI0KH. BIIOKK TaHHBIX.

17 S3piku porpammupoBanust SIMATIC, ucnonb3yemble B
STEP7. buroBsie noruueckue onepauu. Onepamyu ¢ TpUrrepamu.
Omnepanun co cueTynkamu. TaliMepHbIe KOMaH/bI.

18 CuHTe3 peeHHO! CXeMBI ¢ HCIONb30BaHUEM KaTyIIeK ¢
MaMSAThIO
19 Anamu3 s361k0B nporpammuposanus STL, FBD. O63o0p

HCTIONIB3YEMBIX JIOTHIECKUX 3JIEMEHTOB U UX PEATH3AIHS C TIOMOIIBI0
9THX SA3BIKOB.

20 ITponecc paboThI ¢ aKKyMYJISITOPaMH TIPOTPaMMBI.
Pa3paboTka mporpaMm COTIacHO yKa3aHHOMY THITY OOBEKTa.

21 Opranuzanus BHEIITHUX CBsI3€il CUCTEM Ha OCHOBE
HIpOrpaMMHUPYEMBIX JIOTHYECKUX KOHTPOJIIEPOB

22 OpraHu3anys cBA3M KOHTPOIIIEPOB ¢ TepU(epHHHBIMH
ycrpoiicTBaMu (BHeUIHUi nHTepdeiic). ConpspkeHune udpoBBIX 1
aHaJIOTOBBIX YCTPOMCTB.

23 Hcrnone3oBanue aHAIOTO-IN(POBBIX U U(PO-aHATIOTOBBIX
npeoOpa3oBaTesnieil B CHCTeMax ¢ MPOrpaMMHUPYEMBIMH JIOTHIECKIMHU
KOHTPOJLIEPAMH.

24 [TocnenoBaTenbHbII U MapauIeIbHbBIN HHTEPEHCHI.
IMporpammupyemsrit naTepdeiic. Cucrema mpepeIBaHHUH.
25 ITporpammHusrif BBOA-BEIBOA. CompsikeHHE (P POBBIX U

aHaJOroBbIX ycTpoicTB IlociaenoBaTenbHbIN U MapaleabHbIN
UHTEePEHCHI.

26 Peamm3anust cuetunkoB. I3yueHne KoMaHa paboTHI ¢
TaliMepaMH.

5.2. Ilepeuens padoT, BHINOJIHSIE

MbIX o gucuumiaune (Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, I1P u T.11.)

Kon
paboTbl

Hazsanune
paboTsl

[IpoBepsiembie
WHIAUKATOPBI
KOMITETeHLIUH

Conepxanue paboThI

P1

Kypcogas pabora

ITK-3-Y I;IIK-3-B1

ConepxaHue MOSCHUTEIBFHOM 3aIIICKU KYPCOBOM PaOOTHI:

1. Onrcanue TeXHONIOTHIECKOTO Tpotiecca (creHapus u3 Factory 10).
2. BbI0Op TeXHHUYECKUX CPEJICTB aBTOMATH3ALNH (JaTYUKH,
UCIIOTHUTEIIFHBIC MEXaHU3MBbI, KOHTPOILIEP).

3. Pa3paboTKa IIUKJIOrPaMMBI TEXHOJIOTHYECKOTO MpoIecca.

4. Pa3paboTka mporpaMMHOTO 00ECTICUeHUSI.




5.3. OuneHo4HbIE MaTepuajibl, HCNOJb3YyEeMbI€ IJIsl IK3aMEHa (6I/l.]'leT]>I, TECThI H T.l'l.)

DK3aMeH N0 AUCHUILTNHE He MPeyCMOTpPEH.

JucTaHIIMOHHO 3au€T ¢ OLUEeHKOM MoxeT nmpoBoauThes B LMS . Tect cogepxut 30 3ananuii. Ha pemenue orBogurcs 30 MUHYT.
PaspenieHHbIe MONBITKY - OAHA.

O6pazen 3a1aHui :

I. MiukpornpoleccopHas CHCTEMa MTPOTPaMMHUPYEMOT0 KOHTPOJUIEpa He CONEPIKUT:

O uenTtpanbHsbiii poueccop LI (CPU)

0 0JIOK OnepaTHBHO-3aIIOMHHAIONIETO yeTpoiicTBa maMsatu (O3Y)

O HUCTOYHUK nuTaHus moxyis ITJIK

O BCTpOCHHBIH rpaduueckuit mporeccop (IGP)

2. IMox mousiTHEM — MporpaMMupyeMsle Jorndeckue korrposurepsl [IJIK(Programmable logic controllers, PLC)
MOJPa3yMeBaIOTCS:

O OJI0YHO-MOIYJIBHBIC MUKPOIIPOLIECCOPHBIE CHCTEMBI YHUBEPCATIBHOTO M OOIIETO Ha3HAYES-HUS, IPeIHA3HAYCHHBIC IS
ABTOMATH3AIIMH B PA3JINYHBIX 00JIACTSIX MPOMBIIUICHHOCTH, TEXHUKH U chepax HHKEHEPHOH e TeIbHOCTH

U CHCTeMa YAAICHHOTO yIPaBICHUS MO3BOJISIONINE OIYyYHTh YAAIEHHBIA focTyn yepes Mutepret mmm JIBC
MPOU3BOIUTD YIIPaBICHUE U aIMUHUCTPUPOBAHHE

O nepedepuitHas cucTeMa padoTaroIIas Mo yIpaBJIeHHEM JIPYroro 000pyToBaHHA.

O MOJIyJIbHAas MPOIIECCOPHAs CHCTEMA MIPpeJHAa3HAYCHHAS IS TOTyaBTOMAaTHIECKOTO HC-TI0JIb30BaHMS.

3 Ha BpeMst 00paOOTKH JaHHBIX KOHTPOJIICPOM HE BIIHSCT:

O BpeMs IMKJIA HCTIOTHEHHS

O BpeMsi IUKJIa CEPBUCHBIX ONepanuii

O BpEMs1 peaKliy CHCTEMHOMW IIMHBI Ha omnepanusix: YTeHue/3amnuch
0 BpeMs (a3bl BEIBOJA

4. Jlns 4ero ucmosp3yeTcs CTOpOKeBOit TaiiMep B cTpykType I1JIK?

O JUIsl OTCIIEKUBAHUS BPEMEHH LIUKJIa CKAHUPOBaHMS

JUTS BEIBO/IA TAHHBIX Yepe3 OIpeIeIeHHBII MPOMEKYTOK BPEMEHHI

O JUISL 3a/I€PKKH HHTEP(DEeiicoB

O JUIL KOHTPOJIS HaJl 3aBUCAHUEM CHCTEMBI.

5. C Kaxol 4acTU HAuUMHAETCs pealnu3alusi CXeMbl IPOrpaMMbl?

O peanm3alys CXeMbI BCET1a HAYMHAETCS C BHIXOJA CXEMBI.

O peanu3anys CXeMbl BCETAa HAYMHAETCS CO BXOJA CXEMBIL.

O peam3aIys CXeMBbI BCeT/Ia HAa9MHAETCs ¢ JIF000To KIToda.

O peanm3aIys CXeMbI BCeT/Ia HAYMHAETCS C IIEPBOTO KITI0YA.

6. Kak Ha3pIBaeTCs 361K IPOTPaAMMHPOBAHUS, TpapuIeckn HanOoJIee TTOJTHO COOTBETCTBYIOIIHH 3ITEKTPHICCKUM
HNPUHIUIAAIEHEIM CXeMaM Ha OCHOBE perie?

O FBD

O LD

O SFC

O ST

7. [epen nmxeHepam-pa3padoTuynKam nporpaMmmuoro ooecreueHust [IJTK s mosrydeHus Koxa UCXOTHON IPOrpamMMBbl

HE00XO0UMO BBIITOTHUTH (BHIOCPUTE JIMIITHHN 3TaI):

MOJPOOHOE OIMUCaHKE 3a/1a4H (TEXHOJIOTHYECKOTO Ipoiecca

YIPaBJICHUS WIA MOHUTOPHHTA);

pa3paboTKy obmie#t 6mok-cxemsl anroputMa (BCA) paboTsl KOHTpOIIEpa;
JIeTAIbHYI0 IPOPaboTKy HHTEpderica KOHTPOIIepa U BHECCHNE
ucrpaBieHui B o011yIo 1 aetanusupoBanHbie BCA;

ycranoBka [1JIK u ero obciryxuBaHme

I s I

Bribepure nBe cnennansusie pynkiun s3eika GBI (FBD):
WHBEPTUPYIOIINE BXOIBI

KoH(puTyparms 6roka

WHBEPTUPYIOIINE BBIXOIBI

crienudukarnms 610ka

Ooogoe

COXpaHCHHS
cOpacbeIBaHUs
OOHOBIICHHUS
Mepe3anuChIBaHuUs

[ R =

e

BpeM;{ IUKJIa CKAaHUPOBAHUA SABJIACTCS 0a30BBIM ITOKa3aTEIEM:

CocTosiHIe KOMMYTAIlUH ¥ 3HAYCHUS B CUCTUNKAX CIICIHATBHBIX (DYHKIIHOHAIBHBIX OJIOKOB MOTYT 00J1a1aTh QYHKITHEH:
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6sicTponeiicteust ITJIK
yrenreM Bxon08 [1JIK
nporpaMmsl ynpasinenus [IJIK
yctaHoBko# Bbixoa0B [TJIK

Kakyto poJib BBIIOJIHSIET IIACCH B IIPOMBILITIEHHBIX KOMITBIOTEPaX?

MIPOMEXKYTOYHOTO BEIYHCIUTEIHHOTO Oydepa

cpezcTBa npeoOpa3oBaHus HHTepdeiica

COEIMHUTEJIBHOTO HHTepdeiica miat

aHaJIOT MaTePUHCKOMH IIaTHl CO BCTPOCHHBIMH NOPTaMH B/B, HO C BEIHOCHBIM ITPOIIECCOPOM

Uro takoe [JIK u ero ¢pynkumn?

MPOMBIIUICHHBIH JIOTHYECKUIT KOHTPOJUIEP — YIIPaBICHUE NPOMBIIUICHHBIMU POLIECCaMH

IIPOTrpaMMHUPYEMBIH JIOTHIECKUH KOHTPOJUIEP — YIpaBIeHHE TEXHOIOTHUSCKIMH ITPOIIECCaMU

IPOrpaMMHUPYEMBIH JTOTHUECKUH KOHTPOIIIEP — MPOTPaMMUPOBAHUE YCTPOUCTB aBTOMA-THKU I MHKPOKOHTPOJUIEPOB
HPOrpaMMHUPYEMBIH JIOTHYECKUH KOHTPOJLIEp — COOP JaHHBIX TEXHOJIOTHYECKOTOo Ipo-liecca

TexHONMOTHS YHUBEPCATHLHOTO 0OMEHa MPOMBIIIIEHHBIMY JAHHBIMU OCHOBaHA Ha!
moxaein COM/DCOM

KITUCHT-CEPBEPHOM MEXaHU3ME

MIPOMBITIIIJICHHBIX MPOTOKOIaX 0OMEHa TaHHBIMH

MIPOTPaMMHUPYyEMBIE JIOTHIECKHE KOHTPOJIEPHI

Kakue sransl BKIIOYaeT CUCTEMA KOHTPOJIA U YIIpaBiIeHUsA?
pa3paboTka apXUTEKTYPHI CHCTEMBI aBTOMATH3AIIHH
dbopmanuzanus MOCTaHOBKH 331341

CO3/1aHUE IIPUKIIAJHONW CUCTEMBI YIIPABICHU U1 OJJHOIO YPOBHS
HOJACPAKKA PEATILHOTO PEXKUMa BPEMEHU

[IpusHakoM, KiacCUUIMPYIOUIM KOHTPOJUIEPHI IO YHCIY BXOJA0B/BBIXOIOB, SIBISCTCS?
THT apXUTEKTYPHI

KOHCTPYKTUBHOE UCTIOJIHEHHE

PC-coBMeCTHMOCTE

MOII[HOCTh

Uto He OTHOCHUTCS K (DYHKIIHOHATBHBIM BO3MOXKHOCTSIM SCADA-cucrem?
XpaHeHue HHPOpMaIUU

MacITabupyeMocTh 3a1a4

cO0p MepBUIHON HH(POPMAIINH O TTapaMeTPax TEXHOJIOTHIECKOTO Iporiecca
opraHuzarysi HHPOPMAaIMU B BHJE MHEMOCXEM

Pe>xuM KBa3npearbHOTO BPEMEHH OTHOCHUTCS:
K CHCTeMaM pa3JIeIeHHOTO BpeMEeHU

K IMaJIOTOBBIM CHCTEMaM

K CHCTEMaM JXECTKOTO PealbHOTO BPEMECHU

K CHCTeMaM MSATKOTO PEalbHOTO BPeMEHH

OyHKIMOHATBHBIMY Y3/1aMH KOHTPOJIIEPA SIBIAIOTCSA?
MaMATh TPOTPaMM

1uQpo-aHaIoroBie IpeodpazoBaTeTn

LEHTpaJIbHAas TaMATh

LIEHTPAJIbHBINA MTPOLIECCOp

B kaxkux KOHTpoJUIepax IPH IKCILUIyaTalud U3MEHEHUAM IOJIEXKAaT JIMILb IIapaMeTpbl IPOrpaMMBl, a HE cama IIporpaMMa
CIELMATM3UPOBAHHBIE KOHTPOJLIEPHI

KOMaH/10allapaTHbIE KOHTPOJUIEPHI

YHHUBEPCaJIbPHbIE KOHTPOJLIEPEI

IJIK

Kontpomieps!, paccuntanasie Ha 10 BXOIOB/BBIXOJOB SBIISIOTCA?
HAHOKOHTPOJIIEPaMU

MaJlbIMH KOHTPOJUIEPAMH

CpEeHUMH KOHTPOJIIIEpaMHU

60NBIINMH KOHTPOJUIEPAaMH

Cxema yHpaBJICHUS IponeccaMu, 110 KOTOpOﬁ I/IH(i)OpMaHI/IOHHBIC MOTOKH OT pa3HbIX 00BEKTOB CXOIATCA B OAWH Yy3CJI-

KOHTPOJIJIEP BO3MOXKHA B CIIydyae

O

ME30HUHHBIX TEXHOJOTUMI
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pacnpeaCIUTECIbHBIX MOAYJIbHBIX CUCTEM
MarucCTpajbHO-MOAYJIbHBIX CTaHAApPTOB

XapaKkTepHbIMU CBOMCTBAMU KOHTPOJLIEPA SIBIISIOTCS:
CBs3b C yCTPONCTBAMH COPSKECHUS
00paboTKa JaHHBIX B PEAILHOM PEXHUME BPEMEHH

OTHOBPEMEHHOE BEIITOJTHEHHE HECKOJIBKUX 3a1a4d HA Pa3INdHBIX 00pabaThIBAIOMNX yCTPOHCTBAX

B3aHMOHCﬁCTBHe CO CMEXKXHBIMU IpoHeccaMu

ITamsaTe JAaHHBIX KOHTPOJIJICpAa MOXKET COACPIKATH
IIOCTOSAHHBIC BCIIMYHUHBI, TaOIMYHBIE 3HAYECHUS
cXeMy 3amycka

KOMaH/IbI, IIPHKJIaTHBIC KOMaH/IbI

ycTpoiicTBa cOpoca

TaliMepbL

Ilo Tuny u3MeHseMbIX TaHHBIX BBIAEJIAIOT TPAH3aKIUU
HEIpPEPBIBHBIC

MOJIb30BaTENbCKUE

JUCKPETHBIE

HIOPOXKICHHBIE

CEHCOPHBIE

Ilo Tumy nocTyIuieHus TpaH3aKUUH B CUCTEMY BBLACISIOT
HETIpePBIBHBIC, TUCKPETHBIC

JKECTKUE, KPEIKUEe, MATKHE

HNEPUOANYECKHUE, AIEPUOJUYECKHE

IIpeJIONIpE I HHBIE, IPOU3BOJIBHBIE

CEHCOPHBIE, IOPOKICHHBIE, II0JIb30BaTEIIbCKUE

K TpaH3aknusm, MOTUGHUIHPYIONIMM 0a30BbIe 00BEKTHI 0a3bl JAHHBIX,0THOCSITCS
MMOJIE30BaTELCKUE

MOPOXKICHHBIE

CEHCOPHBIC

K «neccumucruueckum» nporokonam b/l PB otnocsTes
2PL-HP

OPT-Sacrifice

2PL-WP

OPT-Wait

OCC-FV

OyHKINHU pe3epBUPOBaHHA KaHAIOB Nepenadn JaHHbIX B ACY TII BBIMOTHSIOT:
JIOKaJIbHBIE KOHTPOJLIEPHI HIXKHETO YPOBHS

HHTEJUIEKTYaJIbHblE KOHTPOJIIEPbI

OIIepaTOPCKUE CTaHIIUU

Ha uto opueHTHpOoBaHO nporpammuoe odecnederne SCADA?

onrcaHue 00bEKTHO-OPUEHTHPOBAHHBIX MOICTIEH

obecnevueHre HHTEpQeiica MeKAY TUCTIETIEPOM U CUCTEMOM yIIpaBISHHS
OIMUCAaHHUE CTPYKTYPHBIX MOZEIICH

Kakue Tpan3akuuu noHmxaror npoussoaurenabHocts CYB/l PB B cityuae 3anep:kku
C JKECTKUMH AUPEKTUBHBIMU CPOKAMU

€ KPENKUMHU JUPEKTUBHBIMH CPOKaMH

C MATKUMH JTUPEKTUBHBIMU CPOKAMU




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

IIpu oreHke pe3ysIbTaTOB BBHIIOIHEHNS KOHTPOIBHOH (ToMarHeil) paboThl HCIONb3yeTcs OMHApHAs CHCTeMa, KOTopast
HpelyCMaTpPUBAET CIEAYIOINE PE3YJIbTaThl U KPUTEPHU OLICHUBAHUSL:

PesynbTar onieHuBaHMs
«32UTEHO»:

BBIMIOJIHCHHU.
«HE 3aYTCHO»:

Kputepuu onenku
BrImonHe s Bee 3a1aHnsl KOHTPOIBHOH paboTH, 00 TOMyIIeHB He3HAUNTEIIHBIE OIIHOKH TTPH

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 CUHTACTCS MPOIICHHBIM YCIEIIHO, €CIIH IIPU €T0 MPOBEICHHUH ITOyIeHA OLICHKA HE HIKE

«YAOBJICTBOPUTEIILHO» .

ITpu noBeeHny 3aueTa ¢ OLIEHKON KPUTEPUSMH OLICHKU SBIISIIOTCS
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.

ITpu noBeieHNM HK3aMeHa B JopMe KOMITBIOTEPHOTO TECTUPOBAHUS KPUTEPUSIMHU OLIEHKH SIBIISIOTCS:
[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

«OTINIHO:
«Xopo1o»:

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.Kauruu

[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

I/ISI[aTCJ'lBCTBO, ron

JI2.1 | M.M.KoBanés

ﬂI/ICerTHaﬂ OIITUMH3allnA.

Enuropun YPCC, 2003

emouncnennoe
MpOrpaMMHUpPOBaHUE: YUeOHUK
JI12.2 |M.IO. MenBenes, [IporpamMmmupoBanue CII6.: Jlans, 2011
B.X.ITmmxomnos MPOMBIIIJIEHHBIX

KOHTpPOJUIEPOB: YueOHOe
nocobue

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

6.2. Ilepeyenn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAUMOHHOI ceTH « AHTepHeT»

D1 | OcHosbl nporpamMupoBanus Ha STEP 7

http://www.step7-pro.ru/




SIMATIC nporpammupyemsie SIEMENS

http://www.ste.ru/siemens/contr.html

32
KOHTPOJLIEPBI

D3 | Poccuiickas Hay4dHast aeKTpOHHAs OHMONIHOTEKA www.elibrary.ru

A4 | KubepJlenuka https://cyberleninka.ru/

35 | [IpoMbliieHHBIE KOHTPOJIIEPHI https://Ims.misis.ru

6.3 IlepeyeHs NPOrpaMMHOIo oGecreyeHust

II.1 Microsoft Office 365 ProPlusEdu ShrdSvr ALNG SubsVL MVL PerUsr STUUseBnft

I1.2 |Cisco Packet Tracer 8.1.0

1.3 |MATLAB & Simulink

1.4 SimInTech

1.5 |Codesys v3.5

6.4. TlepeuyeHb MHPOPMAMUOHHBIX CIPABOYHBIX CHCTEM M MPO(eCCHOHATBHBIX (a3 JaHHBIX

ni1l |1L http://xadenpa-33.pd/ - caliT kadeaps! «DIEKTPOIHEPreTHKA HITEKPOCKXHUKAY.

nu2 |2. http://www.step7-pro.ru/ - OCHOBBI IpOTpaMMHpPOBaHUs Ha Step 7.

nus3 |3. http://www.is-com.ru/catalog.html?id=625 - xaTanor KoHTpoOIIIEpOB Siemens

n4 |4. http://www.ste.ru/siemens/contr.html - SIMATIC nporpammupyembie SIEMENS koHTpoiepbI

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE
Ayn. Haznauenue Bun OcHaienue
143 VYuebHas mabopaTopus JIab 1 IIIT. Kommexr 1a00paTOPHOTO
000pyMOBaHMs ISl MCCICAOBAHHS U HAJIAJKU
anekrtpuueckux uerned 21013400130; lmr.
KomruiekT nabopaTopHoro o0opymoBaHusl st
UCCICOBAHMUS W HAJNAIKH DICKTPHYCCKHUX
memet  21013400131; 1 IIIT. Creunn
Na0OpaTOpHBIA AN W3YYCHHS  OCHOB
mudposoit  Texaukn "OCHOBEI  IM(pOBOH
texuukn" 21013400129; 12 mr. Cron
yueHuueckuit; 22 mwr. CTya y4YeHHYECKUU;
1. Jlocka yueHH4ecKas.
144 VYuebHas mabopaTopus JIab 2 mr. - Kommmexr maboparopHOTO

000pynoBaHHA ISl MCCIEAOBAHHUS U HAIAAKU
JNEKTPUUECKUX Lienei;

2 mr. - Kommekr y4eGHOTO 000OpymOBaHMS
JUISL M3YYCHHS DICKTPUIECKUX IPUBOJIOB;

2 wT. - JJabopaTopHBIN CTEHJ Ui U3Y4EHUS

OCHOB aBTOMAaTHU3AL1N HPOU3BOJICTBA,
TPOrpaMMHUPOBAHHUS MPOMBIIUIEHHBIX
KOHTpPOJIEPOB u YIIpaBlIeHUS

TEXHOJIOTHYECKUMHU 00BEKTaMHU;

4 mr. - JlabopaTOpHBIH CTEHI U MU3YICHUS
HIpOrpaMMHUPOBAHHUS MHUKPOKOHTPOJUIEPOB
I[IM-JIM.;

1 mwr. - JlabopaTopHbIH HCTOYHHMK INUTAHUSI
Mastech HY 3003-2;

2 mr. - JlabGopaTopHBIi cTeHn "ABTOMaTHKa
Ha OCHOBE IPOTPAaMMHPYEMOr0 KOHTpOJIEpa
SiemencS7";

4 mr. - JlabopaTOpHBIA CTEHA AT U3YICHUSL
CHJIOBOM DJJIEKTPOHUKHM ¥ IpeoOpa3oBaTeb
texuuku "[IpeobpazoBarenb TEXHUKH",

1 mr. - Ocrmorpad FLK-123/001;

1 wr. - Octmnorpad GOS-620 FG;

1 mr. - TunoBoi KOMIUIEKT y4eOHOro
000opynoBaHHA "IIporpamMmupoBaHue
MHKpokoHTpoiutepoB  "TIM-JIM 4  pabounx
MECTa;

1 mr. - TopMoOBO3AYyILIHAs MasiiabHAs CTAHLMS
lukey-852+;

9 wrt. - CToJ cTyIeHUYeCKUI;

13 mwr. - Cryum,

2 mr. - lllkad KHIKHBIH;
2 mr. - YueHudeckas JOCKa.




8. METOAUYECKHUE YKA3AHUA J1JI1 OBYYAIOIUXCA

B nponecce u3ydeHns JUCHUINIMHBI BRIISIAIOT JBAa B CAMOCTOSTEIBEHON PabOTHL: - Ay TUTOpHAS; - BHEAY IUTOPHAS. AyAUTOpHAS
caMocCTosITeNIbHAsl paboTa 1Mo AUCIMILIMHE BBIMONHACTCSA Ha y4eOHBIX 3aHATHAX MO PyKOBOJACTBOM IIpenojaaBatens. BueayauropHas
CaMOCTOATENbHAsI paboTa - IIaHupyeMas yueOHas paboTa 00yJaromuMcs, BBIIOMHIEMAsl BO BHEAYUTOPHOE BPEMs 110 331aHUI0 U
TPU METOANYIECKOM PYKOBOJICTBE IIPETIoaBaTelIs, HO 0e3 ero HemocpeACTBeHHOro yyacTus. CaMocTosTeIbHAs padoTa, He
IpeayCMOTpeHHas IPorpaMMoil yueOHON TUCIUIIIMHEL, PACKPBIBAIOIIEH I KOHKPETU3UPYIOIEH ee cofepKaHNe, OCYIECTBISIETCS
00y4aromuMest HHUIMATUBHO, C LIEJIbI0 pealn3ali COOCTBEHHBIX YyUeOHbBIX U HayuHbIX nHTepecoB. [t 6onee adhexTnBHOrO
BBITIOJTHEHHS CAMOCTOSATEIIFHON PabOTHI O TUCIUIUIMHE IIPETIOaBaTeNlb PEKOMEH/TyeT HCTOYHUKY IS paboTHI, XapaKTepu3yeT
HanOoJiee pParMoOHAIBHYIO METOAUKY CaMOCTOSATENIFHOI PabOThI, AEMOHCTPHPYET paHee BHIOIHEHHBIE 00yJaroMMMuUcs paboThI U T.
1. Bunel 3aganuii 1 BHEay JUTOPHON CaMOCTOSITENILHON paboThl, X COAEPKAHKUE U XapaKTep MOTYT UMETh BApHATUBHBIN U

I depeHIMPOBaHHBIN XapaKTep, YIUTHIBaTh HHIUBUIYaIbHbIE 0COOCHHOCTH oOy4atomerocst. CaMocTosITeNIbHas paboTa MOXKET
OCYIIECTBISATHCS HHANBUAAYAIBHO WM TPYIIIAMH CTyIeHTOB online (paboTta B 2IeKTpOHHON HH()OPMAIIMOHHO-00pa30BaTeIbHOM
cpeae HUTY «MUCuC» (3MOC), 4acTbi0 KOTOPOH HETIOCPEICTBEHHO NPeIHA3HAU€HHOM AJISl OCYIIECTBICHHUS 00pa30BaTeIbHOTO
npolecca sBIsieTcss DNeKTPOHHbIH 00pa3oBarenbHblil pecypc LMS Canvas.) 1 Ha 3aHATUSX B 3aBUCHMOCTH OT LieNH, 00beMa,
KOHKPETHON TEMaTHKH CaMOCTOSTEIEHOH paboTHI, YPOBHS CIIOKHOCTH. BO3MOXKHO poBeieHIe CHHXPOHHOM paboThI cO
CTyZICHTaMH ¢ HcHosb30BaHHeM Microsoft Teams nnn Zoom. KoHTpons pe3ynbTaToB BHEAYAUTOPHON CaMOCTOSITEIBHON paboThI
OCYIIECTBIIsICTCA B IIpe/ieNlaX BpEMEHHU, OTBECHHOIO Ha 00s13aTebHble YueOHbIe 3aHITUS 110 AUCIUILUIMHE Ha NPaKTUIECKUX ,
1a0OpPaTOPHBIX 3AHATHUSIX.
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