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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMMNIIUHBI

1.1 Uenb gucumnnuubl: ChopmmpoBaTb KOMMNETEHUMM oby4arouierocd B obnactm TeopeTudecknx u npuknagHbix
3aga4y rmbkMx NPON3BOACTBEHHbLIX CUCTEM B TEKCTUITbHOM Y NTErKOW NPOMbILLIIEHHOCTMU.
1.2 3apgauv AMCUMNIUHDI:
HayuuTb NprHLMNam NOCTPOEHNSI COBPEMEHHbIX TMOKUX MPON3BOLACTBEHHbLIX CUCTEM,
OCBOWUTb MPUHLMMBI UX MPOEKTUPOBAHMS.

1.3 TpeboBaHus Kk NnpeaBapuTENbLHOMN NOAroTOBKe 00yyYaroleroca:
MpenBapuTenbHas NOAroTOBKA NpegnonaraeT co3aaHme OCHOBbI AN (POPMUPOBAHNST KOMNETEHLMIA, YKa3aHHbIX B M.
2, NP1 N3y4eHUN OUCLIUMNIIUH:

Teopusi konebaHun

ABTOMaTU3aLMA MHXKXEHEPHO-KOHCTPYKTOPCKUX paboT
OcHOBbI MPOEKTNPOBaHUS

OcHoBbI pOBOTOTEXHUKM

2 KOMMNETEHUNUN OBYYAIOWEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMINHDbI

MK-4: Cnoco6eH pa3paGaTblBaTb TeXHoJlorn4yeckue npoueccbl U3rotoBjieHUA ONbITHbLIX 06pa3u03
MaWWUWHOCTPOUTENbHbIX u3pgenumn cpenHeﬁ CITOXXHOCTH

3HaTb: 0COGEHHOCTU NPOEeKTpoBaHNA CUCTEM aBTOMATU3NPOBAHHOIO ynpaBlieHUA

Ymethb: pa3pa6aTb|BaTb npeanoxexHmsa no CoBEepLEeHCTBOBAHUIO CUCTEM aBTOMATU3MPOBAHHOIO ynpaBrieHUsa C Uenblo
NOBbILLEHUS NX NOKa3aTenemn kayecTsa

BnapeTtb: HaBblkaMun aHanm3a nokasaTtenen KkayectTsa CUCTEM aBTOMaTU3NPOBAHHOIO ynpaBlieHUsA

3 PE3YJIbTATbI OBYYEHUA NO ANCUUNNUHE

O |KoHTakTHas
< [paboTa
o
5 WHHOBaL, dopma
HanmeHoBaHue 1 cogepxaHune pasgenos, S =® CP
. = dopmbl TeKyLLero
TEM U YYEOHbIX 3aHATUI 3 2| ek Mp. (4achbl) SAHSTIN KOHTPONS:
(&)
O 2 [ (vackl) | (wacer)
X
Pasgen 1. Knaccudmkaums cpencrs
aBToOMaTU3aLMKn 1 ynpasBrneHus
Tema 1. Jlekumsa: ABTomatumka u ynpasreHue.
BeogHasa nekuums. > 8 > r

npaKTI/I‘-IeCKI/Ie 3aHATUA: 3HAKOMCTBa C
cncreMmamMmm aBTomMaTu3aumm n ynpaBrieHUA. 0]

Tema 2. Jlekuus: MNpencraBneHune
MHOPMaLMM B MUKPOMPOLLECCOPHBIX
cuctemax ynpaBrneHus. 2 8 4 ra
MpakTnyeckoe 3aHsTue: Nepesoa umcen us
OLHOW CUCTEMbI B APYrYI0.

Pasgen 2. MukponpoLieccopHble cpeacTsa
ynpaBneHuns

Tema 3. Jlekuus: Knaccmndpumkaumna

MMKPOMPOLIECCOPHBIX CUCTEM YNpaBEHUS.
MpakTnyeckoe 3aHsTHe: Pa3paboTka 2 4 6 ra
CTPYKTYPHbIX CXEM MUKPOMPOLIECCOPHbIX
CUCTEM ynpaBreHus. 0]

Tema 4. Jlekuus: ApxutektTypa n TeEXHU4eckne
XapakTepucTukm MMKpokoHTponnepos AVR.
MpakTnyeckoe 3aHsTME: paspaboTka 2 4 13 ra
CXEMHbIX PeLLEeHNI MUKPONPOLIECCOPHbIX
CUCTEM ynpaBreHus.

Pasgen 3. Cpencrea otnagku
MMKPOMPOLIECCOPHbLIX CUCTEM




Tema 5. Jlekuusa: HasHaueHune, coctaB 1
NPUHLMN AENCTBUSA UHTErPUPOBaHHOW cpeabl
paspaboTku nporpaMmmHoro obecneyeHuns
(IDE) «ApoyvHO».

MpakTnyeckoe 3aHsiTME: 3HAKOMCTBO C
WHTErpupoBaHHOM cpeaon paspaboTku
nporpaMmmHoro obecnevenus (IDE)
«ApayviHo». Co3aHue npoekTa Ha A3blke
C++ B IDE «ApayuHo». Komnunaums
nporpaMmei.

15 ra

Tema 6. Jlekuuna: Metoabl oTnagkm
ynpasnsoLen nporpaMmmbl.
MpakTnyeckoe 3aHsaTME: OTnagka
ynpasnsoLen nporpaMmmebl
MUKPOKOHTpOnmepa npy noMoLLm
CUMynsiTopa.

15 ra

Pasgen 4. ConpsixkeHne MUKPOKOHTPOSIEPOB
C BHELUHVMMW YCTPONCTBaMM

Tema 7. ConpsikeHne MUKPOKOHTPOIIEPOB C
AaTynkamMm 1 UCMOSTHUTENbHBIMM
MexaHu3MaMmu.

MpakTnyeckoe 3aHsTue: PaspaboTka
nporpaMMHoOro obecneyeHnst ConpsixkeHns
MUWKPOKOHTPOMMNEPOB € AaTyvkamu u
NCNOSNTHUTENBHLIMWU MEXaHn3Mamu.

ra

Tema 8. OTobpaxkeHne nHgpopmaLmm B
MUWKPOMPOLLECCOPHBLIX CUCTEMAX.
MpakTnyeckoe 3aHsTue: PaspaboTtka
CXEMHbIX peLUeHN A 0TOOpaxeHus
MHopMaLMM B MUKPOMPOLLECCOPHBIX
cucTemax.

WNtoro B cemecTpe (Ha kypce ansa 3A0)

20

40

57

KoHcynbTaumm n npomexyTodHas atTectauus
(Ok3ameH)

2,5

24,5

Bcero koHTakTHas pabota u CP no
AvcuMnvHe

62,5

81,5

4 KYPCOBOE NPOEKTMPOBAHUE

Kypcosoe npoekTnpoBaHune yH96HbIM nnaHoMm He npeaycMoTpeHo

5. ®OHJ, OLIEHOYHbLIX CPELCTB ANA NPOBEAEHUSA NPOMEXYTOYHOW ATTECTALIUMK
5.1 OnucaHue nokasatenen, KpUTepMeB U CUCTEMbI OLleHMBaHUA pe3yrbTaToB 0byYeHus

5.1.1 NMokasaTtenu oueHMBaHUA

Kopg HavmeHoBaHWe OLuEeHOYHOro
MokasaTenu oueHnBaHWsa pesynbTaToB 0by4veHus
KoMneTeHuun cpeacTea
MoBecTByeT 0 KnaccudvKkaumMm cpeacTs aBToMaTu3aunmn 1 ynpasneHus,
06 0COBEHHOCTSIX NMPOEKTUPOBAHNS CUCTEM aBTOMAaTU3MPOBaHHOIO
yrnpaBneHus.
Bonpocsl anst ycTHoro
. cobecenoBaHusi
MK-4 Mcnonb3yeT meToabl 0TNagky ynpasnsoLwen nporpammel no
MpaKkTUKO-OpneHTUpOBaHHbIE
COBEPLLEHCTBOBaHUIO CUCTEM aBTOMaTU3NPOBAHHOIO yrpasreHus. sanaHus
PaspabaTbiBaeT cxeMbl pelieHunii otobpaxeHusa nHpopmaumm B
MUKPOMPOLECCOPHbIX CUCTEMaX aBTOMATU3MPOBAHHOIO YNpPaBIieHNs.

5.1.2 Cucrema v KpUTepmm oLeHNBaHUA

Kputepum oueHnBaHns chopMMPOBAHHOCTM KOMMNETEHLMN

LWkana oueHnBaHus

YcTHoe cobecenoBaHme

MncbmeHHas paboTa

5 (oTnnyHO)

MonHbIN, nc4YepnbiBaOLWUN OTBET, SBHO
OeMOHCTpupyoLwmi rnybokoe noHMMaHue
npegMeTa u LUMPOKYHO 3pYyANLNIO B
oueHuBatoLen obnactn. Kputuueckun,
opuvrMHanbeHbIN NOAXo4 K maTepuany

He npegycmoTpeHo




OTBeT cTaHAapTHbIIA, B LienoM
Ka4yeCTBeHHbI, OCHOBaH Ha BCex
4 (xopoLuo) 06s13aTesIbHbIX UCTOYHUKaX MHGhopMaLmu. He npegycmoTpeHo
MpucyTcTBYIOT HEGONbLUME NPOGesbl B
3HaHMSIX UMN HECYLLLECTBEHHbIE OLLUUGKM.

OTBeT HeMnomnHbIN, OCHOBAHHbLIN TOMbKO Ha
NEKUMOHHbIX MaTepuanax. [Mpu noHnmaHum
CYLLHOCTV NpeaMeTa B LiENoM -
CYLLIECTBEHHbIE OLWMOKM unn npobenbl B
3HaHWSIX cpa3y MO HECKOSIbKUM TeMam,
He3HaHMe BaXXHbIX TEPMUHOB.

3 (yooBneTBOpUTENbHO) He npegycmoTpeHo

HenoHnmaHue 3agaHHoro Bonpoca.
2 (HeynoeneTBopuTtenbHo) | HecnocobHocTb cchopmynuposaTh xoTa 661 | He npegycmoTpeHo
OTAEeNbHblE KOHLENLUUN AUCLUMIUHDI.

5.2 TunoBble KOHTPONbHbIE 3a4aHUSA TN UHble MaTepuanbl, Heo6XxoAuMbIe ANsl OLEeHKU 3HAaHUMW, YMEHUN,
HaBbIKOB U (UNK) ONbITa AEATENIbHOCTU
5.2.1 NepeyeHb KOHTPONbHbIX BONPOCOB

Ne n/n | ®dopmMynnpoBKU BONPOCOB

Cemectp 8

[anTte NnoHATME MexaHu3aunun.

[aiite noHATWE aBTOMAaTU3ALNN.

YTo Takoe rnbkas npon3BoACcTBeEHHAA cUucTema.

N306pasute npumep CTPYKTYPHOI CXEMbI TMGKOW NPOV3BOACTBEHHOWM CUCTEMDI.

YUT0 Takoe Aatumk?

Kakn doyHKunn peanmayeT cuctema ynpasrneHmsa?

Ha kakoli aneMeHTHOM 6a3e MOXET peannsoBaHa cucTeMa ynpaBneHusl TMOKON NPON3BOACTBEHHON CUCTEMON?

Kakve gyHKLMM BbINOSHSAET UCMOSTHUTENBHOE YCTPONCTBO?

anIBe,D,VITe npumMep UCNosTHUTEeINbHOro yCTpOIZCTBa.

Ons yero CINYXUT ycunutenb MOLLHOCTN?

MpviBeanTe NpUMEpP yCUnUTenen MOLLHOCTH.

[ns yero npegHasHa4YeHO YCTPOWCTBO OTOOpaXeHUs MHpopmaumm?

MpvBecTn Npumep ycTpoicTBa oToGpakeHWss UHopmaLmu.

Kak moxHo OCYyLLEeCTBUTb COonpsAXXeHne MMKPOKOHTpOIfiepa n nepCcoHasibHOro KomMnbkoTepa.

Kak ocyLlecTBNAeTCAa NnoAgKn4YeHne JUCKPETHOro NCNOJIHUTENTbHOIO MexaHuama.

Kak OocCyLlecTBAeTCA NoAKNMKYeHne nponopuynoHaribHOro UCNOJIHNTENIbHOIoO MexaHu3ama.

N306pa3uTe TUNOBYIO CTPYKTYpy poboTa.

MpvBeauTe KnaccuukaLmio CUCTEM ynpaBneHust poboToB.
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MpvBeanTe KnaccuuKaLmio CEHCOPHbIX CUCTEM POBOTOB.

20 Mpueeaute knaccndukaumo NPUBOAOB poboToB.

21 MpuBeguTe NpMMep MaHUNYNSALMOHHBLIX CUCTEM NPUBOAOB POGOTOB.
22 MpuBeguTe NpMMepbl CMCTEM NepeaBMKEHUSI POBOTOB.

23 MpuBeauTe npumep cuctTemMbl KoopamMHaT poboTa.

24 Kakyto 3agayvy pelsaeT nepsas 3ajada KUHEMATUKN?

25 KaKyIO 3afavy pewaeT BTopad 3agada KUHeEMaTuku.

5.2.2 TunoBble TeCTOBbIe 3a4aHus

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3afaHUA (3agaym, Kenchbl)



YunTbIBalOTCA BbINOMHEHNE MNPAaKTUYECKUX 3aHATUI B TEYEHUE cCemMecTpa.

3apaHue 1.

MepeuncnuTte coctaB TMMOBOW CUCTEMBI yripaBneHusi Ha 6ase LUMpPOBOro ycTponcTea

OTBeT Ha 3agaHue 1.

JaTtumk, MMUKPOMpOLLECCOPHOE YCTPONCTBO YNpPaBeHUs, yCUnuTenb MOLHOCTU, NCMONTHUTENbHOE YCTPONCTBO,
YCTPOMCTBO 0TOGpaxeHnst HopmMaLumn, 06BbEKT ynpaBneHus.

3apaHue 2.

Mepeyncnute OCHOBHbIE Y3Mbl MUKPOMNPOLIECCOPHOWM CUCTEMBI YNIpaBneHNS.

OTBeT Ha 3agaHue 2.

LleHTpanbHbIN Npoueccop, TakTOBbIN reHepaTop, NamsATb NPorpaMMm, NamMsaTb AaHHbIX, NOPThLl BBOAA-BbIBOAA.

3apnaHue 3.

Mepeuncnute gononHUTENbHbIE Y3MNbl MUKPOMNPOLIECCOPHON CUCTEMBI YNpaBreHus
OTBeT Ha 3agaHue 3.

AHarnorosbI kKOMNapaTop, aHanoro-uudpoBor NpeobpasoBaTenbs, Tanmep.

3apaHue 4.

Mepedncnute OCHOBHbIE Y3kl MaHUNyNATOpa

OTBeT Ha 3agaHue 4.

MpuBoa, peayKkTop, AaTYMK NONOXKEHMS 3BEHa MaHUMynsaTopa, 3aXBaTHOE YCTPOWMCTBO.

3apnaHue 5.

Mepeuncnute JONONHUTENBHbIE Y3Ibl MaHUNysiTOpa

OTBeT Ha 3agaHue 5.

[aTnkn nonoxeHusa B NpOCTPaHCTBE, AATYMKN NPENATCTBUI, ATYMKN NapamMeTPOB OKpYXKatoLLEen cpeabl.

5.3 MeToanyeckue maTepuansl, onpegensiowme npoueaypbl OLeHUBaHUA 3HAaHUW, YMeHUI, BNageHun (HaBbIKOB
1 (MNK) NPaKTU4YeCKOro onbIiTa JeATeNIbHOCTH)

5.3.1 YcnoBusa gonycka oby4aroLerocs kK npoMeXxyTo4HOM aTTecTauum U NopsaaokK NIMKBMAALIMW akaAeMU4ecKomn
3a40/MKEeHHOCTHU

lMpoBeaeHVe NPoOMEXYTOYHOM aTTecTaumMmn pernameHTMpOBaHO NoKanbHbIM HOPMAaTUBHLIM aktoM CI6IMYMTA
«[lMonoxeHne 0 NpoBeAeHNM TEKYLLEro KOHTPOMS YyCNeBaeMOCTU 1 NPOMEXYTOYHOW aTTecTauumn oby4datoLLmxca»

5.3.2 dopma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMm nNo AucumnsiMHe

YcTHas +

lMNucbmeHHas

KOMI'IbIOTepHOe TecTnpoBaHune

5.3.3 Ocob6eHHOCTH NpOBeAeHUs NPOMEXYTOYHOW aTTecTauum nNo ANCUUNIINHE

Ha nogrotoBky otBeTa otBoAMTCA 30 MUHYT.
Jlntepartypoin, B TOM 4nCrie U CNpaBOYHMKaMM NMOSb30BaTHCA 3arpeLeHo.

NHas

6. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNITUHDbI
6.1 YyebHasa nutepartypa

ABTOp

3arnasue

M3paTtenbcTBO

| oo nspaHua |

Ccblinka

6.1.1 OcHoBHas y4yebHas nutepaTtypa

Tayrep, B. M. KoHcTpyuposaHue e http://www.iprbooksh
MeXaTPOHHbIX Moaynewn Mocksa: Av Mu Ap Meaua 2022 op.ru/111141.html

MepnBsepes, B. A. MogenuposaHune po6oToB 1 - https://www.iprbooks
poBOTOTEXHUYECKUX CUCTEM Mocksa: An T Ap Meava 2021 hop.ru/108369.html

MepnBeges, B. A. Cuctembl ynpasneHus http://www.iprbooksh
anekTponpueogamu Mockea: A Nun Ap Meana 2021 op.ru/108371.html
NPOMBbILLIIEHHbIX POGOTOB

mebos, B. B., Mmbkue http://www.iprbooksh

WypbiruH, A. 1O, aBToOMaTu3MpOBaHHbIE c ‘B op.ru/101085.html

KaHruH, M. B., Eropos, |npousBoacTsa aparos: By3oBCKkoe 2021

M. E., KanruH, E. M. obpasosarme

6.1.2 [lononHuTenbHaa yuyebHas nutepaTypa

Onewyk, B. A. YnpaBneHne cuctemamm u https://www.iprbooks
npoueccamu B Mockea: A Nun Ap Meana 2021 hop.ru/105720.html
MaLLUMHOCTPOEHN

Cvravesa B. B. lMpoekTupoBaHue c n 6vor- http://publish.sutd.ru/
aBTOMaTMU3MpPOBaHHbIX akgﬁtsreJﬁPr ypr- 2021 tp_ext_inf_publish.ph
cuUcTeM ynpasreHus A p?id=2021171




6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CMPABOYHbIX CUCTEM

http://www.sensor.ru udpopmaumsa no gatunkam.
http://www.microchip.com NHdopmaLmsa no ogHOKpUCTanbHbIM MUKPOKOHTPOSNIEPaM.
OnekTpoHHO- BubnuoTeyvHasa cuctema IPRbooks [OnekTpoHHbIn pecypc]. URL: http://www.iprbooks.ru/.

6.3 NMepeyveHb NULEH3MOHHOro U cBOGOAHO pacnpPoCTPaHAEMOro NporpaMmMHoOro oéecneveHus
Microsoft Windows
Atmel Studio

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HeO6X0AMMOM ANA OCYLleCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsivHe

Ayautopus OcHalueHne

MynbTumeamiiHoe obopyaoBaHMe, KOMMNbIOTEPHAsS TEXHUKA C BO3MOXHOCTbIO NMOAKIIOYEHNS K
KomnbloTepHbIn knacc | cetn « HTepHeT» 1 obecrnedveHnemM 4oCTyna B 3NeKTPOHHYH MH(OPMaLIMOHHO-
obpasoBaTenbHyto cpeay

MynbTumeamniiHoe obopyaoBaHue, cneunanmanpoBaHHas mebenb, Jocka
JlekunoHHas

ayanTopusa

CneumanuaupoBaHHas Mebenb, ocka
YyebHasa aygmTtopus
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