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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb aucuunnuubl: CopmupoBaTb KomneTeHuuMn obydatollerocs B 065acTu TeopeTUYeckux U
NpUKNaaHbIX 3a4a4 rmbKMX NPOM3BOACTBEHHbIX CUCTEM B TEKCTUIBHOMN U NErKoN NPOMbILLNEHHOCTH.

1.2 3agaum gucuMNInHLI:

Hay‘-IVITb npuHUnnam noCTpoeHnsa CoBpeMeHHbIX rMMBKMX Npon3BOACTBEHHbLIX CUCTEM,
OCBOUTb NPUHLUNMNbI UX MPOEKTUPOBaHUA

1.3 Tpe6oBaHusA K NpeaBapUTeNbHON NOAroTOBKe 06y4aloLerocs:
MpepBapuTenbHas NOAroToBKa npegnonaraeT co3gaHne OCHOBbI AN OPMUPOBAHUSA KOMNETEHLMI, YKa3aHHbIX
B M. 2, MPU U3Y4YEHUN OUCLUMIINH:

Teopus konebaHum

ABTOMaTU3aLMSA MHXEHEPHO-KOHCTPYKTOPCKUX paboT
OcCHOBbI pOOOTOTEXHUKM

OCHOBbI MPOEKTUPOBAHUS

2 KOMMNETEHUMN OBYYAIOLWEIoCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLIUMIINHBI

MK-4: CnocobeH paspabaTbiBaTb TEXHOMOrMYeckme NpoLecchbl N3roToBrIeHUs ONbITHbIX 06pa3LoB
MaLIMHOCTPOUTENbHbIX U3AEeNnU cpeaHen CroXKHOCTHU

3HaTb: ocobeHHoCTH npoeKkTnpoBaHMa CUCTEM aBTOMaTU3NPOBAHHOIO ynpaBiieHnA

YmeTb: paspa6aTb|BaTb npeannoXxeHnda no coBepLUeHCTBOBAHUIO CUCTEM aBTOMaTU3NPOBAHHOIO ynpasliieHUA C Lenbilo
MOBbILLIEHNS UX NOKasaTenen kayecrTaa

BnapeTtb: HaBblkaMy aHanm3a nokasaTenen KayecTesa CUCTEM aBTOMaTU3NPOBaAHHOrIO ynpasrieHnaA

3 PE3YNIbTATbI OBYYEHUA NO ANCLUUNIIUHE

KoHTakTHas
paboTta

MHHOoBAaLL.

dopmbl
3aHATUN

CcpP
MNex. Mp. | (4ack)
(vacel) | (4achbl)

HaunmeHoBaHuWe u cogepxaHue pa3genos,
TEM U y4eOHbIX 3aHATUI

CemecTp
(kypc ansa 3A0)

Pasgpen 1. Knaccudukauus  cpencts
aBTOMaTU3aUMn 1 yrnpaBneHus

Tema 1. ABTOMaTMKa W ynpaBneHue.
3HakoMcTBa C cuctemamm aBTomaTusaumm u 1 8 rn
yrnpaBneHus

Tema 2. lNpeacrtaBneHvMe WHgopmaunn B
MUKPOMpPOLLECCOPHbIX cuctemax
ynpasrneHus. 1 8 ra
lMepeBog uucen w3 OAOHOW CUCTEMbI B
Apyryto.

Pasgen 2. MukponpoueccopHble cpencrsa
yrnpasneHus 4
Tema 3. Knaccudmkaums
MUKPOMPOLLECCOPHbLIX CUCTEM YMNpaBreHus.
PaspaboTka CTPYKTYPHbIX cxem
MUKPOMPOLIECCOPHbLIX CUCTEM YNpaBrneHus.
Tema 4. Apxutektypa U TexHU4eckue
XapaKkTePUCTUKN MUKPOKOHTponnepos AVR.
PaspaboTka CXEMHbIX peLlueHnin
MUKPOMPOLIECCOPHbLIX CUCTEM YNpaBrneHus.

WUtoro B cemecTpe (Ha kypce anga 3A0) 4 32

KOHch'IbTaU,I/IVI N NMPOMeEXyTOo4YHadA
artTectauuna - HeT

Paspen 3. CpepncTBa oTnagkm
MUWKPOMNPOLECCOPHBIX CUCTEM

Tema 5. 3HAaKOMCTBO C WHTErpMpPOBaHHOM
cpenon pa3paboTku nNporpaMmmHoOro
obecneyerusn (IDE) «ApgyvHoy». CospaHue 2 22 ra
npoekta Ha s3blike C++ B IDE «ApayvHO».
Komnunauus nporpammbl.

Tema 6. oTnagka ynpasnsioLLen nporpaMmmel
MWKPOKOHTpoOnnepa npu nomoLum 2 22 ra
cumMmynaTopa.




ConpsikeHune
BHELLHUMM

Paspen 4.
MUKPOKOHTPONNEpPoB c
YyCTPOMCTBaAMMU

Tema 7. ConpshkeHne MUKPOKOHTPOIEepPOB C
Aatyvrkamu n UCMONHNUTESbHBIMU
MexaHU3Mamu.

PaspaboTka nporpammHoro obecrneyeHus 2
ConpsiKeHust MUKPOKOHTPOJNEPOB c
Aatyrkamu n UCMONMHUTESbHBIMU
MeXaHM3MaMu.

22

ra

Tema 8. OtobpaxeHue uHGOpMauUn B
MMKPONPOLLECCOPHbIX cucTeM. PaspaboTka
CXEMHbIX peLleHnit oTOGpaxeHus 2
NHpopmaLmm B MUKPOMPOLECCOPHbIX
cucTemax.

25

ra

Wtoro B cemecTpe (Ha kypce ansa 3A0) 8

91

KoHcynbTauum n npomexyTodHas

aTTectauus (Ok3ameH) 2.5

6,5

Bcero koHTakTHas pab6orta n CP no

14,5
aucumnnnHe

129,5

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTvpoBaHue y4eGHbIM NiaHOM He NPefyCcMOTPEHO

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUSA MPOMEXYTOYHOW ATTECTALMA
5.1 OnucaHue nokasaTtenen, KpUTepueB M CUCTEMbI OLleHMBAHUA Pe3yrbLTaToB 06yYeHuUs

5.1.1 NokasaTenun oueHnBaHUA

Kon HaunmeHoBaHuMe oLeHO4YHOro
MokasaTenu oueHMBaHWA pe3ynbTaToB 0byyeHus
KoMneTeHuun cpencTea
MoBectByeT O Kknaccudwukauuym Cpeacts  aBToMaTusauum wu
ynpasneHus, 06 0cobeHHoCTAX NPOEKTUPOBAHUS cuctem
aBTOMaTM3UPOBAHHOIO YNpaBeHus.
Bonpochl ans YyCTHOro
MNK-4 Wcnonb3yeT MeToabl OTnagky ynpaensiiolle nporpammbl Mo cobecenoBanuA
y A A ynp L porp MpaKkTUKO-OpUEHTUPOBAHHbIE
COBEPLLUEHCTBOBAHUIO CUCTEM aBTOMAaTU3NPOBAHHOIO YMPaBMEHMUSI. 3anaHns
PaspabaTtbiBaeT cxembl pelleHun oTobpaxeHus WuHdgopmaumm B
MUWKPOMPOLLECCOPHbIX CUCTEMAX aBTOMAaTU3UPOBAHHOIO YNPaBNeHUst

5.1.2 Cnctema 1 KpuTepumn oLueHUBaHus

KpuTtepum oueHmBaHmsa ccoopMmnpoBaHHOCTN KOMNETEHLNN

LLikana oueHnBaHusA

YcTHoe cobecenoBaHune

MucbMeHHas paboTa

5 (oTnnyHO)

MonHbIN, ucYepnbiBaOWNA OTBET, SABHO
AEMOHCTPUPYIOLLMIA TIyOoKOe MOHMMaHue
npegmeta W LWMPOKYK spyauunio B
oueHuBatowen obnactn. Kputnyeckun,
OpuUrMHanbHbIA NOAXo4 K matepuany

He npegycmoTpeHo

4 (xopoLwuo)

OtBeT CTaH4apTHbIN, B uernom
KauecTBEHHbIl, OCHOBaH Ha  Bcex
oba3aTenbHbIX UCTOYHMKAX MHGOPMALIMN.
MpucyTcTBylOT HebGonblume npobensl B
3HAHMSX UM HECYLLIECTBEHHbIE OLUUGKM.

He npegycmoTpeHo

3 (yooBneTBoOpuUTENbHO)

OTBET HENOMHbIN, OCHOBAHHBLIN TONbKO Ha
NEeKUNOHHbIX mMaTepuanax. Mpwn
NMOHMMaHWKN CYLWHOCTM NpeameTa B Lenom
- CYyLLEeCTBEHHbIE OLWMOKN nnn npobenbl B
3HaHWSX Cpa3y MO HEeCKONbKUM Temam,
He3HaHWe BaXXHbIX TEPMUHOB.

He npeaycmoTpeHo

2 (HeyOoBneTBOPUTENBHO)

HenoHumanne  3agaHHOrO Bonpoca.
HecnocobHocTk  cchopmynmpoBaTb XOTH
Obl OTAErNbHbIE KOHLENUUA AUCLMUMIIVHBDI.

He npegycmoTpeHo




5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UNKN UHbIe MaTepuarbl, HeO6XoAMMbIe AN OLeHKN 3HAHUNA, YMEeHUN,
HaBbIKOB U (MNK) ONbITa AeATENIbHOCTH
5.2.1 Nepe4yeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | dopMynmnpoBKM BONPOCOB

Kypc 4

[lariTe NnoHATME MexaHu3aumn.

[lante NnoHATME aBTOMATM3aALMUN.

Yto Takoe rmbkas npon3BoACTBEHHAA CUCTemMa.

N306pa3nTe npumep CTPYKTYPHOM CXeMbl TMOKOM NPON3BOACTBEHHOW CUCTEMbI.

Yrto Takoe gatymnk?

Kakn dyHKUMM peanuayeT cuctema ynpasneHna?

Ha kakoli anemeHTHOW 6a3e MOXeT peannsoBaHa cucTeMa ynpasneHus rmbKon Npon3BoACTBEHHON CUCTEMON?

Kakue yHKLUN BbINOMHAET UCMNOMHUTENBHOE YCTPOUCTBO?

Ol N |[ojo|h|lW|IN]|F

anBeDMTe npumMep NcnoJiHNTenbHOro yCTpOVICTBa.

[N
o

Ons yero CINyXWUT ycunutenb MOLLHOCTN?

[y
[y

MpuBegnTe npumep ycunmTenen MOLHOCTMW.

12 |Onsa yero npegHa3Ha4YeHoO YCTPOUCTBO OTOBpaxeHus nHgopmaunmn?

13 MpuBecTn NpuMep yCTpPorcTBa 0TobpaxeHus MHpopmaLnu.

14  |Kak MOXHO OCYLLUECTBUTb COMPSKEHNE MUKPOKOHTPOIepa U NePCOHanbHOro KOMMbITEPA.

15 Kak ocyulecTBnAaeTca nogkn4vyeHmne gUCKpeTHOro NCNoJIHUTENbHOIoO MexaHn3ma.

16 Kak ocyulecTBnAaeTca nogkn4vyeHne nponopunoHarnbHOro UCNOJIHUTENIbHOIO MexaHu3ma.

17 MN3o6pasnTte TMNOBYIO CTPYKTYpPY poboTa.

18  |MpuBeauTe Knaccudmkauuio cMcTeM ynpaeneHus po6oTos.

19 |MpuBeauTe KNaccugUKaLmio CEHCOPHbIX CUCTEM POGOTOB.

20 MpuBeguTe knaccndukaumno NpUBoAoB poboTOB.

21  |MpuBeguTe NpYMep MaHUNYNSLUNOHHBIX CUCTEM NPMBOAOB POBOTOB.

22  |MpvBeauTe NpuMepbl CUCTEM NepeaBkeHns poboToB.

23  |MpuBeauTe NpumMep cUCTEMbI koopanHaT poboTa.

24 Kakyto 3apgadvy peluaet nepeas 3agada KMHemaTukmn?

25 |Kakyio 3apgady peluaeT BTopas 3afadva KMHeMaTUKu.

5.2.2 TunoBble TeCcTOBble 3aAaHUA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuA (3agayum, Kenchbl)

YunTbIBalOTCS  BLINOSIHEHME MPAKTUYECKMX 3aHATUI B TEYEHME CEMECTpA.

3apanue 1.

Mepeuncnute cocTas TUNOBOW CUCTEMBI YNpaBreHus Ha 6a3e L poBoro ycTponcTea

OTBeT Ha 3agaHue 1.

JaTtumk, MMKPOMPOLIECCOPHOE YCTPOMUCTBO YNPaBMEHUS, YCUNUTENDb MOLLHOCTU, UCTIONTHUTENBHOE YCTPONCTBO,
YCTPOMCTBO OTOOpaKeHUst HPOPMaLmn, 06BEKT yrnpaBneHus.

3apanue 2.

Mepeuncnute OCHOBHLIE Y3Ibl MMKPOMPOLIECCOPHOW CUCTEMBI YNPaBIeHUS.

OTBeT Ha 3agaHue 2.

LleHTpanbHbI Npoueccop, TakTOBbIV reHepaTop, NaMsaTb Nporpamm, NamsaTb AaHHbLIX, MOPTbl BBOAA-BbIBOAA.

3apaHwue 3.

Mepeuncnute AONONHUTENBHbIE Y3Nbl MUKPOMNPOLECCOPHOW CUCTEMbI YrpaBeHus
OTtBeT Ha 3agaHue 3.

AHanorosbli KOMNapaTop, aHanoro-uMgpoBon npeobpasoBarernb, TakMep.

3apaHue 4.

MepeuncnnTe OCHOBHbLIE Y3rbl MaHUMNysiTOpa

OTBeT Ha 3agaHue 4.

MpuBoa, peayKkTop, AaT4MK NOMOXEHMS 3BEHA MaHUMNYNSTOpPa, 3aXxBaTHOE YCTPOMCTBO.

3apaHue 5.

Mepeuncnute AONONHUTENBHbBIE Y3Nbl MaHUNYNATOPa

OTBeT Ha 3agaHue 5.

[aTvkn NonoXxeHnsa B NPOCTPAHCTBE, AAaTYMKN NPENSATCTBUN, AATYMKM NAapaMeTPOB OKpyXatoLen cpeabl.




5.3 MeToanuyeckne matepuanbl, onpegensivolime npoueaypbl oLeHMBaHUs 3HaHUW, YMEHUI, BrageHui (HaBbIKOB
1 (MnNKN) NPaKTUYECKOro onbiTa AeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4atrowerocsi K npomMexXyTo4HOW aTrecTaumm U NopsAoK NMUKBMAALMKN akafeMU4yeckon
3a10/MKEeHHOCTH

lMpoBedeHne NPOMEXYTOYHOW aTTecTauun perfiameHTMpPOBaHO JloKanbHbIM HOopMaTtuBHbIM aktom CI6MYMNTA
«lMonoxeHne o NpoBeAeHMM TEKYLLLETO KOHTPOIS YCNEBAEMOCTM U NMPOMEXKYTOYHOM aTTecTauumn oby4vatoLmnxcs»

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No AUCUUnInHe

YcTHas + MucbMeHHaa KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Oco6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTauMm No AUCLUNNnHe

Ha nogrotoBky otBeta otBoautcsa 30 MUHYT.
JlntepaTtypon, B TOM YMCre U CpaBOYHUKaMM NONb30BaTLCS 3arpeLLeHo.

6. YYHEBHO-METOOMYECKOE U UH®OPMALMUOHHOE OBECNEYEHUE OUCLUUNITUHDbI
6.1 YyebHasa nutepaTtypa

ABTOp 3arnasue | M3paTenbcTBO lon nspaHma | Ccblinka

6.1.1 OcHoBHas y4yebHas nuTepaTtypa

Tayrep, B. M. KoHcTpynpoBaHue . http://www.iprbooksh
MeXaTPOHHbIX MOAynewn Mocksa: At T Ap Meana 2022 op.ru/111141 .htmi
ebos, B. B.,[mbkue http://www.iprbooksh

WypbirmH, A.  HO.,|aBTOMaTM3NpPOBaHHbIE 0p.ru/101085.html

Capartos: By3oBckoe

KanruH, M. B., Eropos, [npon3ssoactea 06DA30BAHNE 2021

M. E., KanruH, E. M. P

MegaBeges, B. A. Cwnctembl ynpasneHuns http://www.iprbooksh
arnekTponpueogamu Mocksa: An Mn Ap Meana 2021 0p.ru/108371.html
NPOMbILLNEHHbIX pO6OTOB

MegaBeges, B. A. MogenupoBaHnune pobotoB u . https://www.iprbooks
pOBOTOTEXHNYECKNX CUCTEM Mocksa: Ait Tln Ap Meawa 2021 hop.ru/108369.html

6.1.2 lononHuTenbHasa yyebHasa nutepartypa

Onewyk, B. A YnpaBneHue cuctemamn wu https://www.iprbooks
npoLieccamu B|Mocksa: A NMn Ap Megua 2021 hop.ru/105720.html
MaLUVMHOCTPOEHUN

Curayesa B. B. MpoekTnpoBaHune CankT-MeTen6yor: http://publish.sutd.ru/
aBTOMAaTM3MPOBaHHbIX C|'|6ryn$,uyp ) 2021 tp_ext_inf_publish.ph
CcUCTEM yrnpasneHns p?id=2021171

6.2 MNepeyeHb npocdheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALIMOHHO-CNPABOYHbIX CUCTEM

http://www.sensor.ru IHcbopmauus no gatyvkam.
http://www.microchip.com NHpopmaLmsa no 0gHOKPUCTanbHbIM MUKPOKOHTpOSINiepam.
OneKTpoHHO- BubnmoTeyHasa cuctema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbooks.rul/.

6.3 Mepe4yeHb NMULEH3MOHHOIO U CBO6OAHO pacnpoCcTpaHAeMOro NporpaMmMHoOro oéecnevyeHus
Microsoft Windows
Atmel Studio

6.4 OnncaHue maTepuanbHO-TEXHUYECKOWN 6a3bl, HEOOGXO0AMMOWN ANns ocyLlecTBeHMA o6pa3oBaTenibHOro
npouecca no gucumnnuHe

AyauTtopus OcHalueHune

My]'leI/IMeﬂVIVIHOG O60py}:lOBaHVIe, KOMMbOTEPHAaA TEXHUKa C BO3MOXHOCTbIO NOAKIMYEHUA K CeTU
KOMI'IbPOTeprII;I Krnacc ((MHTepHeT» n obecnevyeHnem AoCTyna B 3JIEKTPOHHYIO VIH(bOpMaLI,I/IOHHO- o6paaoBaTeany+o
cpeay

MynbTuMeguinHoe obopyaoBaHue, crneumnanmanpoBaHHas mebenb, Jocka
JlekumoHHas y A pyA H P A

ayautopust

CneuunanuanpoBaHHasa mebernb, 1ocka
YuebHas ayautopus
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