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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb aucumnnuubl: CcopmupoBaTb KOMMeTeEHUMU obyvatowerocs B 00MacT MUKPOMPOLIECCOPHbIX
CMCTEM ynpaBneHus nugtamm n ackanaTtopamu.

1.2 3agaum gcuMNInHbLI:

* OcBOMTb MpPUHUMNBI U MeToAbl MPOEKTUPOBAHWS MUKPOMPOLIECCOPHbBIX CUCTEM YMNpaBrieHus nnMdToB U
3CKanaTopos .

* N3yunTb ponu n mecta MUKPOMNPOLIECCOPHbBIX CUCTEM YMNpaBeHNs.

* [MprobpecTn NpakTUyYeckne 3HaHWSA 1 HaBbIKW MO NPOEKTUPOBAHNS MUKPOMPOLLECCOPHbIX CUCTEM YNpPaBreHUs.

MoarotoBMTb K CaMOCTOSTENIbHOMY pPELUEHMI0 TeOpeTUYeCKMX W MpuKNnagHblX 3agady  MNpoeKTMpOBaHMS
MUWKPOMNPOLIECCOPHbIX CUCTEM YMNpPaBIEHUS.

1.3 TpeboBaHus K NnpeaBapuTeNibHOM NOAroTOBKe OOy4aloLwerocs:

MpenBapuTenbHas NOAroTOBKa NpegnonaraeT co3fgaHne OCHOBbI AN OPMUPOBAHUSA KOMNETEHLMIN, YKa3aHHbIX
B M. 2, NPU N3y4eHNN OUCLUMIINH:

lMponsBoacTBeHHas NpakTuka (TexHonormyeckas (MPOEKTHO-TEXHONOrMYeckas) NpakTuka)

2 KOMMNETEHUMU OBYYAIOLWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMNIIUHBI

MK-3: Cnoco6eH ocyllecTBNATbL NOATOTOBKY NPOM3BOACTBA PaboT N0 MOHTaXy U NyCKOHanagke CUCTEM
BepTUKanbLHOro TpaHcnopTta — NudToB, NNaTopM NOALEMHbIX ANA UHBANUAOB, 3CKanaTopoB, MacCaXUpPCKUX
KOHBeNepoB B 30aHUAX N COOPYXEHUAX
3HaTb: OCHOBHblE MNPUHUMMNBI MAAHUPOBAHUSA WM OpraHu3aums paboT No [UarHOCTUPOBAHWIO CUCTEM YrpaBreHusi

BEpPTMKanbHbIM TPAHCNOPTOM
YMeTb: NnaHnpoBaTtb paboTbl N0 AUArHOCTUPOBAHMIO CUCTEM YrpaBeHUsi BepTUKarbHbIM TPAHCTIOPTOM

BnapeTtb: npuemamMu niaHMpPOBaHUA U opraHusauum paboT no AMarHOCTUPOBaHMIO CUCTEM YNpaBeHUs BePTUKAmNbHbLIM
TPaHCNOPTOM

3 PE3YJIbTATbI OBYYEHUA NO AUCLUUNNNHE

KoHTakTHas
paboTta

MHHOoBAaLL.

dopmbl
3aHATUN

CP
Nex. Mp. | (4acsl)
(vacbl) | (vachbl)

HaunmeHoBaHve u cogepxaHue pa3genos,
TEM U y4eOHbIX 3aHATUI

CewmecTp
(kypc gnsa 3A0)

Paspgen 1. Knaccudukaums
MUKPOMPOLLECCOPHBbIX CUCTEM YynpaBneHus
NN TOB N 3CKanaTopos.

Tema 1. lMpegctaesneHne uHdopmauum B
MMKPONPOLLECCOPHbIX cuctemax
yrpaBneHus.

MpakTnyeckoe 3aHAaTHe: nepesop
WMHdopMaLnn U3 OOHOM CUCTEMbI CYUCTIEHNS
B OpYyryio

Tema 2. 0O630p COBPEMEHHbIX
nporpaMmMmupyemMbix MUWKPOMNPOLLECCOPHbIX
YCTPOWCTB  ynpasBneHus  nudptamm
ackanaTtopamu. 0,5 1 11
MpakTnyeckoe 3aHATME: 3HAKOMCTBO C
COBPEMEHHbBIMU MMKPOMPOLIECCOPHBIMU
YCTPOVCTBaAMM.

Pasgen 2. ApxutekTtypa
MMKPOMPOLLECCOPHBIX CUCTEM  YNpaBneHnst
NN TOB N ACKanaToB.

0,5 1 11

Tema 3. ApxuTekTypa nNPOMBbILLIIEHHbIX
KOHTPOIEepoB.
MpakTnyeckoe 3aHATHE: N3y4deHne 0,5 1 11
apXuTeKTypbl NPOMBILLITEHHbIX
KOHTPOJIIIEPOB.

Tema 4. ApxuTekTypa OOHOKPUCTamnbHbIX
MUWKPOKOHTPOMEPOB.
MpakTnyeckoe 3aHsaTHE: N3y4deHne 0,5 1 11
apPXUTEKTYPbI OOHOKpUCTArbHbIX
MUWKPOKOHTPOMEPOB.

Paspen 3. PaspaboTka annapaTHbIX CPeAcTB
MUKPOMPOLIECCOPHbBIX CUCTEM  YMNpaBrieHus
NN TOB N ACKanaTopos.




Tema 5. ConpsikeHne MMKPOKOHTPOIEPOB C
Jatumkamu.

MpakTnyeckoe 3aHaTHe: : ConpsxeHue
MUKPOKOHTPOINIEPOB C AaTUMKaAMMU.

Tema 6.

ConpsxeHue MWKPOKOHTPOMEpPOB c
NCMOMNHUTENbHBLIMW YCTPONCTBaMMW.
MpakTnyeckoe  3aHaTME: ConpsixeHue
MWKPOKOHTPOMNEPOB C WUCMOMHUTENBbHBIMU
YCTPONCTBaMM.

0,5 1

11

Paspen 4. Paspabotka nporpaMMHOro
obecneyeHnst MUKPOMPOLLECCOPHbLIX CUCTEM
ynpaBneHunsi TMdTOB N 3CKanaTopoB.

0,5 1

11

Tema 7. MeTtoabl NporpammMmMpoBaHus
NPOMBbILLIIEHHbLIX KOHTPOMSIEPOB.
JlabopaTopHasi paboTa: PaspaboTtka
nporpamMmHoro obecne4yeHus aona
NPOMbILLIEHHbLIX KOHTPOSS1IEPOB.
MpakTnyeckas pabora: PaspaboTka
anropMTMMYECKOro obecneyeHusi ans
NPOMbILLIIEHHbLIX KOHTPOSIS1IEPOB.

0,5 1

14

Tema 8. MeTogbl nporpaMmMmMpoBaHUS
O[HOKpUCTaNbHbIX MUKPOKOHTPOMNEPOB.
JlabopatopHas paboTa: PaspaboTka
NporpamMmMHoOro obecneyeHust ans
O[HOKpUCTaNbHbIX MUKPOKOHTPOIIEPOB.
MpakTnyeckas pabora: PaspaboTka
anropytMmdeckoro  obecneveHus ans
OLHOKpUCTANbHbIX MUMKPOKOHTPOIEPOB.

0,5 1

12

WUtoro B cemecTpe (Ha kypce anga 3A0) 4 8 92

KoHcynbTaumm n npoMexyToyHas

atTectauusa (3aver) 025

Bcero koHTakTHasa pa6oTta n CP no

12,25 92
AUCLIUMNVHE

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTnpoBaHue y4eGHbIM MaHoOM He NPeayCMOTPEHO

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEQEHUA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHme nokasatenemn, KpUTepMeB U CUCTEMbI OLIEHUBaAHUA pe3yrnbTaToB 00yYeHus
5.1.1 NMokasaTtenu oueHUBaHUA

Kon HaunmeHoBaHuMe oLeHO4YHOro
MokasaTenu oueHnBaHWsA pesynbTaToB 06yyeHus
KoMneTeHuun cpeacTea

PacckasbiBaeT 0 CTpyKType M Kknaccudukauum MUKPOMpPOLECCOPHbIX
cucTem ynpasneHus. ManaraetT OCHOBHbIE MPUHUMMNbI MAaHMPOBaHUA
paboT no guarHocTUpoBaHUiO NMATOB U ACKaNaTopoB TecTuposaHue.
MpoBognt aHanmM3 0630pa COBPEMEHHBLIX  NPOrpaMMMpyembix

MK-3 MUKPOMNPOLECCOPHLIX  YCTPOUCTB  ynpaBneHus nudptamm "

ackanaTtopamu.

Paspa6aTtbiBaeT nporpamMHoe obecrnedyeHne MUKPOMNPOLECCOPHbBIX
CUCTEM YynpaBrieHusi NMTOB U 3cKanaTopos; paspabaTtbiBaeT
annapaTHble cpeiCTBa MMKPOMPOLIECCOPHbLIX CUCTEM YMNpaBnieHns

MpaKkTKO-OpUEeHTMPOBaHHbIE
3ajaHns

5.1.2 Cuctema 1 KpuTepumn oLueHUBaHus

LLikana oueHuBaHna

KpMTepMM oueHnBaHUA Cd)OpMMpOBaHHOCTI/I

KOMMeTeHUmMi

YcTHoe cobecenoBaHne MNMucbmeHHasn paboTa

3ayTeHo

OTtBeTbl  OOHapyXunM  BCECTOPOHHee
3HaHMe y4yebHOro U  HOpMaTMBHOIO
mMaTepuana, cBobofHO BbINOMHSAET
3agaHung, NnpeaycMOTPEHHbIE
nporpammon. OTBETbI Ha  BOMPOCHI
OEMOHCTPUpPYIOT NnoHMMaHue
paccmaTpuBaeMblX B Kypce MpobieMHbIX
3a4a4 1 METOLOB UX peLLEHNsI

He npeaycmoTpeHo




BbisiBneHbl Npo6enbl B 3HAaHUSIX OCHOBHOTO
yuyebHOro  maTepuana. B oTeeTax
He 3auTeHo JonylleHbl  NpUHUMNUarnbHble  owwnbky, | He npeaycmMoTpeHo
CBMOETENbCTBYIOWME O  HEMOHUMaHUM
CyLlecTBa 3ajaBaeMblX BONPOCOB.

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA NN UHbIe MaTepuarbl, HeO6GXoAMMbIe AN OLeHKN 3HAHUNA, YMEeHUN,
HaBbIKOB U (UNX) onbiTa AesATeNIbHOCTH
5.2.1 NepeyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | DOpMYyNMpPOBKM BONPOCOB

5.2.2 TunoBble TeCcTOBbIe 3aAaHUA
Pasgen Ne 1. Knaccmdukaums MmkponpoueccopHbIx cuctem ynpasneHus (MIMCY)
1 Onpepenute gecaTnyHoe yucno B oopmaTte co 3Hakom 1111111127
a)-1. 06)+255. B)+1.
2 YKaxuTe Ko CMMBOSA « ».



DRAM

a)31. 6)40. B)20.

3 YkaxuTe BENNYNHY HyneBoro CMeLLeHHOro nopsiaka B popmare C nnasatoLLen TOYKON.

a)128. ©6)0. B)127.

4 YT0 Takoe HWKHWU YpOoBEHb aBTOMaTM3aumm?

a) aTuuk, 6) VicnonHutensHoe yCTPOMCTBO. B) YpoBeHb 060pya0BaHUS

5 YTto Takoe cpegHuMii ypoBeHb aBToMaTu3aumu.

a) YpoBeHb ynpaerneHus obopyaosaHunem. 6)peobpasosartenu.s) Yeunurenu.

6 Ha kakom ypoBHe aBTOMaTun3aLmmn NCnonb3yeTcs YenoBek-onepaTop?

a) HwkHun. 6) CpegHuii. B) BepxHui.

Pasgen Ne 2. ApxuTekTypa MUKPOMPOLECCOPHLIX CUCTEM

7 Yem onpepensetca pa3psaHOCTb MUKponpoLleccopa?

a)Pa3psigHOCThIO WKHBI agpeca.6)Pa3paaHoCTbIO WWHBI AaHHbIX.B)Pa3psaHOCTbIO perncrpa AaHHbIX.
8 UT0 oTHOCKTCA K 9HEPro3aBUCUMON NamMaTU?

a) FLASH 6) DRAM B) EEPROM

9 YT0 OTHOCMTCH K SHEProHEe3aBUCUMOW NaMsATN?

a) RAM ©6) ROM B) SRAM

10 Kakow Bug onepatuBHOM namsaTh ncnonb3yetca B MINCY?

a) DRAM 6) EEPROM B) SRAM

11 HasoBute namsTb NporpamMmm O4HOKPUCTarbHbIX MUKPOKOHTPOMEPOB.

a) FLASH 6) DRAM B) EEPROM

12 HasoBuTe aHEproHe3aBMCUMYIO NamsATb AaHHbIX OL4HOKPUCTambHbIX MUKPOKOHTponnepoB. a) FLASH 6)
B) EEPROM

Pasgen Ne 3. PaspaboTka nporpaMMHOro obecne4yeHnst MMKponpoLEeCCOPHBLIX CUCTEM YNpaBneHus.
13 HaszosuTte rpadmyeckuin 436k NPOrpaMMmnpoBaHns .

a) LD. ©) Piton. B) C++.

14 HasoBuTe A3bIK NPOrpaMMmnpoOBaHnNst HU3KOrO YPOBHSI OOHOKPUCTanbHbIX MUKPOKOHTponnepos (OMK).
a) FBD. 6) ®opTtpaH. B) Accembnep.

15 HasoBuTe A3blk NpOrpaMmMmnpoBaHnsi BbICOKOTO YPOBHS MPOrpaMMmpyeMbIX NMOMMYECKUX KOHTPOMepax.
a) FBD. 6 Accembnep. B) [Nackaneb.

16 HasoBute uHTEpPNpeTUpyeMmMbIi A3bIK NPOrpaMMmnpoBaHns?

a) Accembnep 6)C. B) Piton.

17 OnpegenvTb NPaBUNBHOCTL MOSTYYEHHOro pe3yrnbTaTa NP KOHTPOSE No YETHOCTU.?

a) 10101001. 6)11101010. B) 10101110.

18 HazoBute caMOCUHXPOHN3MPYIOLLNIA KOA.

a)NRzZ. ©6)Rz. B)UDP.

19 [1Byxno3numnoHHOe perynuposaHune npegnonaraert.

a) [1sa 3HaveHuna perynupytowiero Bo3genctams. 6)[1Ba 3Ha4eHNs perynmpyemMon BENNYMHBbI.

B) O6a aT1 BapuaHTa

20 Kakasi owumbka cyLlecTByeT npy NpOnopLMOHanbHOM 3aKOHE PEeryrnmpoBaHns?

a) Actatnyeckast. 6) Ctatnueckasa. B) [MponopumoHanbHas.

21 YKaxuTe KOnM4YecTBO NapameTpoB HACTpoKku perynsatopa npuv NAQ-3akoHe.

a)OguH 6)[ea B) Tpu

22 Yem oTnnyaeTca cucteMa aBToMaTU4eCcKoro yrnpasrneHus OT CUCTEMbl aBTOMAaTUYECKOro perynupoBaHnsa?
a)Ynpasnsiowunm Bo3genctenem. 6)3agatoimm Bo3gencTemem. B) Perynmpytowmnm Bo3aencTBuUeEM.
Pasgen Ne 4. PaspaboTka annapaTHbIX CPEACTB MUKPOMPOLIECCOPHBIX CUCTEM YMPaBEHNS.

23 CKOrMnbKO BbIXOAHbBIX CUrHAMOB y ANCKPETHOrO AaTynka?

a)1. 6)2. B)3.

24 Kakow BbIXOOHbIN curHan y Tepmonapbi?

a) MapameTtpuyeckuii. 6) MexaHU4Yeckuin. B) DNEKTPUYECKUIA.

25 OnpegenvTb NPaBuUbHOCTL MNONYYEHHOro pe3ynbTaTta NPy KOHTPOME Mo HEYETHOCTH.

a) 10101001. 6) 101011010. B) 10101111.

26 Has3oBnTE CaMOCUHXPOHU3UPYIOLLNIA KO,

a) NRZ. ©6)RZ. B)UDP.

27 YkaxuTe anddepeHumnanbHbii MHOrOTOYEYHBIN HTEPJIENC.

a) RS-232C. 6) RS-242. B) RS-485.

28 MNpoTokon, ucnonb3yLwni nepegady gaHHbIX TabnuyHbIMU CMMBONaMM.

a) Modbus-RTU. 6) Modbus-TCP. B) Modbus-ASCII.

29 YKkaxuTe yHUPULMPOBAHHbIN 3NIEKTPUYECKNIA CUrHan

a)4—20mA. 6)4—20B B)0O—1008B.

30 NcnonHuTenbHbIN MexaHu3M nepefaeTt BO3gencTeue Ha ... ?

a) O6bekT perynupoBaHus.0)Perynupytowmnin opraH.B) icmonHUTENbHOE YCTONCTBO.

Tabnvua npaBurbHbIX OTBETOB
Ne Bonpoca 12345678910
BapunaHt oTBeTaaBBBaBBO6 ©

Ne Bonpoca 111213141516 17 18 19 20
BapuaHT oTBeTaaBaBBBaba 6

Ne Bonpoca 2122 23 24 25 26 27 28 29 30
BapuaHT oTBeTaB66B66BBaA 6



5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afaHus (3apayn, Kenchbl)
Pasgen Ne 3. PaspaboTka nporpammHoOro obecrneveHms MUKPOMNPOLIECCOPHbBIX CUCTEM YMNpPaBIieHUS.

1 PaspaboTaTtb nporpaMmy ynpaBrneHusi anekTpogsuraTenem.
2 PaspaboTaTtb nporpaMMy AN NO3MLUOHHOIO PErynMpoBaHNs YPOBHSA XKMOKOCTU.
3 Paspabotatb nporpammy st perynMpoBaHusi TeMmneparypbl obbekTa.

Pasgen Ne 4. Paspa6oTka annapaTHbIX CpeACcTB MUKPOMPOLIECCOPHBLIX CUCTEM YNpaBeHus.

4 PaspaboTtaTb NpMHUMNManbHyo cxemy KOMOMHaLMOHHOrO aBTomara.
5 PaspaboTtaTb cxemy ynpaBneHus ariekTpoaBuraTenem.
6 PaspaboTtaTtb CTPYKTYPY aBToOMaTta Ans ynpasfieHUst UCMOMNHUTENbHbBIM YCTPOWCTBOM.

5.3 MeToanuyeckue matepuansl, onpegensilolime npoueaypbl oLeHMBaHUs 3HaHUW, YMEHUN, BrageHui (HaBbIKOB
1 (MUnKN) NPaKTUYECKOro onbiTa AeATENbHOCTH)

5.3.1 YcnoBus gonycka oby4atrowerocsi K npomMexyTo4HoW aTrectaumm U NopsaoK NMUKBMAALUKN akageMU4yeckon
3a0MKEHHOCTH

MpoBegeHne NPOMEXYTOYHOW aTtTecTauun perfiameHTMpPoOBaHO JloKanbHbIM HOopMaTtuBHbIM aktom CI6MYMTA
«lMonoxeHne 0 NPpoBeAEHNM TEKYLLEro KOHTPOISA YCNEBAEMOCTU 1 NPOMEXYTOYHOM aTTecTaumnm oby4varoLwmxca»

5.3.2 ®opma npoBeaeHusi NPOMeXyTOYHOM aTTecTauMm Nno AucCUMniInHe

YcTHas + MucbMeHHasda KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Oco6eHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum nNo gUCUUnsMHe
Ha noaroTtoBky kK NpomMeXXyTo4HoM aTTectaumm otBogmtcs 30 MUHy

6. YYEBHO-METOOMYECKOE U UH®OPMALMOHHOE OBECMNEYEHUE OUCUUNIIUHBI
6.1 YuebHas nutepartypa

ABTOp 3arnasue | MN3paTenbcTBO [oa wspaHua | Ccblinka
6.1.1 OcHoBHas y4ye6Hasa nuTepaTtypa
3apopoxHbin, A. @.,|OcHoBbl NOCTPOEHMS Hosocunbupck: http://www.iprbooksh
padpees, . A. MUKPOMPOLLECCOPHbLIX CUCTEM Hosocunbupckui 0p.ru/85875.html
ynpasneHus rocy1apCTBEHHbI
apXUTEKTYpPHO- 2018

CTPOUTENbHbIV
yHuBepcuteT (CnbctpuH),
OB6C ACB

,|MukponpoueccopHble https://www.iprbooks
cucTemsl hop.ru/94828.html

AnekcaHgpos, E. K.
Mpywswuukmn, P. W.
KynpusHos, M. C.
MaptbiHoB, O. E,,
Mancwunos, O. W, CankT-lNeTepbypr:
B.
C.
M.
n.

Pemnzesuny, T. , MonuTtexHuka 2020
TaTtapuHos, 0. ,
YrpomoB, E. ,
WarypuH, n. ,
MysaHkos, [. B.
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
lNypos, B. B. ApxutekTypa Mockea, CapaToB: http://www.iprbooksh
MUWKPOIMpPOLEeCCOpOoB MHTepHeT-YHBepcuTeT op.ru/89419.html
MHdopMaLnoHHbIX 2020
TexHonorun (MHTYUT), An
Mn Ap Megua
HoBwukos, 0. B.,|OcHoBblI Mocksa: HTepHeT- http://www.iprbooksh
Ckopoborartos, 1. K. [MukponpoueccopHomn YHuBepcuteT op.ru/97564.htmi
TEXHUKN MHopmaLnoHHbIX 2020
TexHonornn (MHTYWUT), An
Mu Ap Megua

6.2 MNepe4yeHb npodeccMoHanbHbIX 6a3 AaHHbIX 1 MTHPOPMAaLIMOHHO-CNPABOYHbIX CUCTEM




NHdpopmaumonHbin noptan JlerMpombusHec  http://pb.ru/

WuTtepHeT-noptan Pocnernpom www.roslegprom.ru

Poccwuiickuin coto3 npegnpuHuMaTenen TeKCTUMBHOM U Merkon npombllneHHocTn  http://www.souzlegprom.ru/
OnekTpoHHO-6mbnmoTeyHas cucrema «IPRbooks» [QnekTpoHHbI pecypc]. — Pexxum goctyna: http://www.iprbookshop.ru

6.3 MNepe4yeHb NULEH3UOHHOIo U CBO6OAHO pacnpocTpaHAeMoro NporpamMmMHoro obecneyeHus

MicrosoftOfficeProfessional

Microsoft Windows

6.4 OnncaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, HEO6XoAMMOW ANA ocyLlecTBeHMA o6pa3oBaTenbHOro
npouecca no gucumnnuHe

AyauTopus OcHalleHne

MynbTuMeauiiHoe o6opyAoBaHKe, KOMMbIOTEPHAS TEXHMKA C BO3MOXHOCTbHIO NOAKITOUYEHNS K CETH
KomnbloTepHbIn knacc [«MHTepHET» 1 obecneyeHuem [OCTyna B SMEKTPOHHYK MH(OPMaLUMOHHO- 0GpasoBaTeribHyo
cpeny

JlekumoHHas MynbTmeannHoe obopynoBaHue, cneunannsampoBaHHas mebenb, gocka
ayauTopusi

YyeBuas ayauTopus CI'IeLI,I/IaJ'II/I3VIpOBaHHa$| mebenb, gocka
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