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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb auncumnnuubl: CopmupoBaTtb KOMMNETEHLUMM obyuyarollerocs B obnactv 3HaHun, Heobxoanmblx Ans
3(phEKTUBHOrO MCMNONb30BaHNst UHPOPMALIMOHHbBIX TEXHOMOMMIN N aBTOMaTU3NPOBAHHbLIX CUCTEM YMNpPaBIieHUS.

1.2 3apgaum gUCLUMUNIIUHBI:

. PaccmoTpeTb ocHoBbl nocTtpoeHuss ACY npousBoAcTBaMM C  MCMOSNb30BAHUEM  COBPEMEHHbIX
NPOrpaMMHO-TEXHUYECKMX  KOMIMIIEKCOB,  BbIMMCIUTENbHBIX CEeTEN W TENIEKOMMYHWKALMOHHOIO  0BopydoBaHUS.
PaccmMoTpeTb OCHOBbI MOCTPOEHUS BbIMUCIUTESbHBIX CUCTEM Ha 6a3e MUKPOKOHTPOMEPOB.

. MpoaeMoHCcTpupoBaTb 0COBEHHOCTM MOCTPOEHUS COBPEMEHHbLIX CUCTEM.

1.3 TpeboBaHMA K npegBapuUTeribHOW NMOArOTOBKEe OOy4aloLerocs:

MpeneaputenbHas noArotoBka npegnonaraeT co3daHWe OCHOBbLI ANsi POPMUPOBaHMUSA KOMMNETEHLUMA, YKa3aHHbIX
B M. 2, MPU U3YyYEHUN OUCLUMIINH:

MpounsBoCTBEHHAs NpaKkTUKa, TEXHoMoMMYeckas (NPOEKTHO-TEXHOMOoMYeckas) npakTuka
MporpaMMupoBaHMe 1 anropuTM13auns

2 KOMMNETEHUWU OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUUNITUHDbI

MK-5: CnocobeH KOHTpONMUpoBaTb BBOA4 B AencTBue m JKcnnyaTtauymio aBToOMatTu3ampoBaHHbIX CUCTEM
ynpaBneHunsa TexXxHonorm4eckum npoueccom

3Hatb: MeTtoabl pas3paboTkM, BBOA4 B AENCTBME W 3KCMfyaTaumlo COBPEMEHHBLIX MUKPOMPOLIECCOPHbLIX CpeacTB
aBTOMaTM3aUuK, LMMPOBU3ALIMA U YNpaBNeHus!.

Ymetb: anMeHFITb MeToabl pa3pa60TKM n 3KcnnyatunpoeaTtb COBpPEeMEeHHble MUKpPOMNpoLeCcCopHble cpeactBa
aBToMaTu3auuun, undgposmsaumm n ynpaBneHuna.

BnageTb: HaBblikamy BBOAA B AEWCTBME W SKCMNyaTauMum COBPEMEHHBLIX MUKPOMPOLECCOPHLIX CPeACTB aBTOMaTtU3aumu,
UMdpOoBU3aLMM 1 YNPaBIEHNS..




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
= abota
% 5~ P ®opma
HaumeHoBaHue 1 cogepxaHve pasgenos, TeM 1 3 go CP TeKyLIero
z ex. .
YebHbIX 3aHATUI 2 Q(?(o Il Mp yachl y
S KOHTpOns
< | (yacbl) | (vachbl)
Pasgen 1. OcHoBHble NPUHLMNbI NMOCTPOEHMS
MUWKPOMNPOLLECCOPHBIX CUCTEM
Tema 1. ApxutekTypa MOCTPOEHUS MUKPOMPOLLECCOPHbIX
cucTem.
Cocrtas MMWKPOMNPOLLECCOPHBIX CUCTEM, LWUMHHas
apXUTEKTYpa, nepegava yNpaBnsoLwmnx KOMaHg, 4 8
agpecaumsi, 4OCTYMN K AaHHbIM. o
Tema 2. TexHn4yeckme cpeacTea aBTomaTMsauuu.
Cuctembl cuncneHus.
4 8
Pazgen 2. ®opmbl 1 doopmathbl
Tema 3. ®opMbl NpeacTaBneHns gaHHbIX.
®opMbl 1 bopmaTbl NpPeAcTaBneHna AaHHblX, donaru,
XpaHeHWe OaHHbIX B CTEKOBbIX 06nacTaAXx. 5 13 13
0]
Tema 4. [lporpammupoBaHMe  MUKPOKOHTPOMNEPHbIX
YCTPOWCTB.
Accembrniep — 43bIK NPOrpamMMUPOBAHMSA HU3KOTO YPOBHS.
CwuHTaKeue 1 nyHkTyauus. dopmat KomaHa 3 13 13
6
Pazgen 3. MpakTnyeckoe npUMeHeHne
MUWKPOKOHTPO/1epOB
Tema 5. MukpokoHTponneps! AVR.
Knaccudukauusa MWKPOKOHTPOMEPOB. Tunbl "
Ha3Ha4YyeHne MUKPOKOHTPOMNEPOB. 7 8
0]
Tema 6. AnnapaTHble UHTeEpdENCbl MWKPOKOHTpOMepa
SAMD21.
HasHayeHne wun onucaHve annapaTHbIX WHTEpPdENCOoB.
OnucaHve He OOKYMEHTUPOBAHHLIX CBOWCTB annapartHbIX 7 8
NHTEepencos.
Pasgen 4. PaboTta ¢ MukpokoHTponnepom SAMD21
Tema 7. [lporpaMmunpoBaHue  MUKPOKOHTpoInnepa
SAMD21.
ApudmeTmyeckme U normyeckne komangbl. KomaHngpl o
nepecbinkn AaHHbIX. Komangpl ynpaenenus. [pouune 8 11 13
KOMaHzpl.




Tema 8. Peanusaums TMNoBbIX (OYHKLNNA.
Mpymepbl Ucnonb3oBaHWs MUKPOKOHTponnepa SAMD21
N aHanorM4HbIX CUCTEM. 8 11 13
Wtoro B cemecTtpe (Ha kypce gnsa 3A0) 48 48 84
KoHcynbTaumm n npoMexytoydHasi attectaums (Ok3ameH) 2,5 33,5
Bcero koHTakTHasa pa6ora u CP no gucuunnuHe 98,5 117,5

4 KYPCOBOE NMPOEKTUPOBAHUE

KprOBOG npoeKkTnpoBaHmne yqeﬁHblM nraHoM He npeaycMoOTpeHO

5. ONMUCAHUE NOKA3ATENEN, KPUTEPUEB, CUCTEMbI U CPEICTB OLIEHUBAHUSA PE3YJILTATOB
5.1 Moka3aTenu oueHNBaHUsA OBYYEHUA

Koa komneTteHumn

MokasaTenu oLeHNBaHUS pe3yrbTaToB 00y4eHNs

MNK-5

WmeeT npepacTaBneHne O npuHuMnax paspaboTkm U BbiGopa  apXUTEKTypbl
MUKPOMPOLECCOPHBLIX CUCTEM.

MpumeHsieT nHopMaLMIo U3 TEXHUYECKON AOKYMEHTauMM Mo MUKPOMPOLECCOPHbLIM
cpeacTBam.

[eMOHCTpMpYyeT HaBblkM MOAKMIOYEHUS U OBCNYXMBaHUS  MUKPOMPOLIECCOPHBIX
CcpeacTB aBToMaTM3aunv, LMgpoBmM3aLnm 1 ynpaeneHus.

5.2 Cucrtema 1 KpuTepum oLeHMBaHUS

LLikana oueHnBaHuA

KpuTtepun oueHnBaHUs chOpMUPOBAHHOCTU KOMMETEHLIMI

YcTHoe cobecenoBaHne MucbmeHHasn pabota

5 (oTnmn4yHO)

MonHbIR, wncdepnbiBaKOWNN OTBET, $SBHO
OEMOHCTPUPYIOLLMIA NoHUMaHue
npeameta B OUeHMBaemon obnacTu.
CBobOOHO M yBEepeHHO  onepupyet
npegocTaBreHHon MHdopMaUmen.
CnocobeH nerko oOpuveHTMpOBaTbCA nNpu
BMOOU3MEHEHMM BOMpOCa, MCMonb3yeT B
oTBeTe mMaTepuan TEeXHUYECKOM
nutepaTypbl, NpaBuiibHO 06OCHOBLIBAET
NPUHATOE peLLEHNE.

[eMoHCTpupyeT npaBuibHOE MNOHUMaHWe
yCnoBus 3afdauyv, BMafeHWe HaBblkaMu
€ero aHanusa, BblbOpa HYXHbIX 3aKOHOB W
dopmyn ansa ee peLueHus.

4 (xopoLuo)

He JOCTaToO4YHO MOSHbIN OTBET,
npeAcTaBNALLMNA martepwuan, He
Jornyckasi  CyLLIEeCTBEHHbIX HETOYHOCTEMN.
Oonyckaet eaVHNYHbIe OLLNGKK B
peLueHnn npobnem.

CnocobeH npuMeHATb  TeopeTnyeckue
MOMNOXEHUsT MPU PeLUeHUN MNPaAKTUYECKMX
BOMNPOCOB 7 3apau, Bnageet
HeoOXOOUMbIMM HaBblkaMuU W NpUeMamu
NX BbINONHEHUS.

3 (yAoBNeTBOPUTENBLHO)

CnocobeH MpUMEHUTb 3HaHUSA  TONbKO
YacTM OCHOBHOro Matepuana, ponyckaet
HETOYHOCTW, HEeOOCTaTOMHO nNpaBUSbHbIE
copmynupoBkn. [lonyckaeT HapyLleHus
noruyeckom nocnegoBaTenbHOCTU B
N3NOXEeHNW NPporpaMMHOro MaTepuana.

CnocobeH K  peLlleHnt0  KOHKPETHbIX
NpaKkTU4eCKnX 3agav n3 yncna
npenycMOTpeHHbIX paboyert nNporpaMmon.
[eMoHCTpupyeT [OCTaTO4MHOE MNOHUMaHue
yCnoBus 3agjaudv, BMNafeHWe HasblkaMui




ero aHanwusa. ,D,OI'IyCKaeT He3Ha4vuTelbHble
norpeLwHoCcTn npu peweHunn
NnocTaBNeHHON 3agaun.

He cnocobeH wusnaraTb  marepuan

nocnenoBaTenbHO, aonyckaet
cyllecTBeHHble owwunbkM. He cnocobeH
NPOAOCIKNTL 0o0yyeHne 6es

2 [OMNOJTHUTENbHbBIX 3aHATUN.
(HeynoBsneTBopuTensbHo) | HeysepeHHo, c 6onbwmmmn
3aTpyaHEeHNs MU " CYyLLLECTBEHHbIMU

oLmbkamm BbINOMHSAET  MpakTu4eckune
3agaHma. He cnocobeH  npoaomkutb
06yyeHne 6e3 JOMONMHUTENbHBIX 3aHATUIA.

5.3 TunoBble KOHTPOJbHbIE 3aAaHUs U/UNU UHbIe MaTepuanbl, UCNOMNb3yeMble ANA OLEeHKN pe3ynbTaToB
obyyeHus
5.3.1 TunoBble KOHTPOJIbHbLIE BONPOCHI

Ne n/n dopMynNnpoBKN BONPOCOB

Cemectp 6

CTpyKTypa MMUKPOMNpPOLECCOPHOI CUCTEMBI.

LLlnHa gaHHbIX.

LWwnHa ynpaeneHus.

AfgpecHas WwuHa.

Pernctpbl 06Lero HasHa4YeHus:.

AJTY.

PerucTp ctekos.

O6was xapakTepucTka MUKPOKOHTpornepoB cemelrictea AVR.

MukpokoHTponnep AT90S8535.

3anomuHatoLme ycTponcTea MukpokoHTponnepa AT90S8535.

I'Iapannean ble NMOopTbl BBOAA-BbIBOAA.

MocnepoBaTenbHbIN MHTEpdenc SPI.

MocnepoeatenbHbIn nHTEpdenc UART.

Tarimepbl MUKPOKOHTpOMepa.

AHanoroBbIn KoMmnapaTop.

AHanoro-undposor npeobpasosatens (ALIM).

YteHune n 3anuck gaHHbIx EEPROM.

Cuctema npepbiBaHuii U perucTpbl 06LLEro ynpasneHus.

3|a(3|3]a|2|3|3|2|3]0|x|~|o|a] s |o|n|~

A3bIK NPOrPamMMMPOBaHUs HU3KOrO YpoBHSA Accembrep.

20 CWHTaKCKC M NyHKTyauus.

21 Knaccudukaums MMKPOKOHTPOSEPOB.

22 Tunbl 1 Ha3Ha4YeHNEe MUKPOKOHTPOSSIEPOB.

23 AnnapaTtHble MHTepdENCHI.

24 He ookymMeHTMpoOBaHHbIE CBONCTBA.

25 Cwncrema koMaHA MUKpOKOoHTponnepos AVR.

26 ApudmeTnyeckme 1 normyeckme KomaHapl.

27 KomaHgpbl nepechbiniku gaHHbIX.

28 KomaHabkl ynpasneHus.

29 KomaHgabl npeocbpa3oBaHust GUTOB B permcTpax.

30 Mpoune komaHgp!.

31 KomnunaTtop accembnepa mukpokoHTponnepos AVR.
32 Mpumepbl Nporpamm Anst MMKpokoHTposnnepos AVR.
33 MWKpOKOHTpONNepHasa cuctema ynpaBneHns Temnepartypon.
34 CpencTtBa NogroToBKM NPOrpamm.




5.3.2 TunoBble TecTOBbIE 3a4aHUA
He npegycmoTtpeHo.

5.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHus (3a4aum, Keuchl)
CobpaTtb cxemy (1 n3 30 BapuaHTOB) MO 3a4aHUI0 NpenogaBaTens.

5.4 MeToguyeckue matepuansli, onpegensirowme npoueaypbl oeHUBaHUSA pe3ynbTaToB 0by4yeHus
5.4.1 YcnoBusa gonycka obyyvarowierocsi K NpoMeXxXyTo4yHOM aTTecTaumm M Nnopsanok NMMKBUAALUK akageMn4ecKkomn
3a00MmKeHHOCTH

[MpoBeneHne NPOMEXYTOYHOW aTTecTaumMum perrnaMmeHTUMpPOBaHO IloKaribHbIM HopMaTtuMBHbIM aktom CII6ryYnTn
«MonoxeHne 0 NPOBEAEHUN TEKYLLEETO KOHTPOMS YCNEBAEMOCTU 1 MPOMEXYTOUHOWN aTTecTaumnm oby4daroLmxcs»

5.4.2 ®opma npoBeAeHUs NPOMEXYTOYHOWN aTTecTauum no AMCUUNInHe

YcTHas +

MNucbmeHHas

KomnbroTepHoe TecTnpoBsaHue

5.4.3 Oco6eHHOCTU NpoBeAeHUs NPOMEXYTOYHON aTTecTauum nNo AUcUmUnInHe

° BpeMFI Ha NoAroToBKY OTBETAa HA 3K3aMeEHe - 30 MUWHYT;
* BO3MOXHOCTb Nnonb3oBaTbCs cnpaBOYHbIMU Tabnvuamu, KarnbKyNATOPOM.

NHas

6. YHEBHO-METOANMYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMIINHDbI
6.1 YuebHasa nutepaTtypa

ABTOp 3arnasue WspaTtenscTBo | o4 nsgaHusa | Cchbinika

6.1.1 OcHoBHas y4ye6GHas nuTepaTypa

B.H. Bynatos MwukponpoLieccopHas OpeHbypr : https://ibooks.ru/boo
TexHuka. CxemoTexHuka | OpeHByprekuit 2016 kshelf/353839/readi
nporpaMmMmpoBaHue: rocyapCTBEeHHbIN ng
y4ebHoe nocobue yHVBEepcuTeT

KO.B. PeBuny lMporpammupoBaHue . https://ibooks.ru/boo
MUKpokoHTponnepos  AVR: | CaHkT-TleTepbypr: BXB- 2020 kshelf/369879/readi
ot Arduino k accembnepy Metepbypr ng

BopuceHko B. B. OcHoBbl Mocksa: MHTepHeT- http://www.iprbooksh
nporpaMmMrMpoBaHus YHuBepcutet 2016 op.ru/52206.html

MHpopmMaLMOHHbIX
TexHonorun (MHTYUT)

6.1.2 [lononHuTenbHasa y4ebHaa nutepartypa

Kyopswos, B. C.,|OcHoBbl http://www.iprbooksh

MBaHoB, A. B., | nporpammupoBaHus op.ru/47437 .html

Anekcees, M. B., [ MnkponpoLeccopHbIX BopoHex: BopoHexckun

PssaHues, C. B., |KkoHTponnepoB B ULMDPpPOBbLIX rocyaapCTBEHHbIN 2014

TapabpuHa, O. B.,|cucrtemax ynpaBsrneHus yHMBEpCUTET

KoseHko, n. A., | TEXHONOrM4YeCcKnMmn MHXEHEPHbIX TEXHOSOrNN

FanguH, A. A., | npoueccamu

Ceupugos, [. A.

W.H. OropoaHukos MwukponpoueccopHas https://ibooks.ru/boo
TexHuka: BBegeHne B Cortex MockBa : ®nvHTa 2017 kshelf/354749/readi
-M3. YuyebHoe nocobue ng

6.2 NepeyveHb npodeccuoHanbHbIX 6a3 AaHHbIX U MH(POPMAaLIMOHHO-CMPaBO4YHbIX CUCTEM

OnekTpoHHo-6MbnmnoTeyHasa cuctema IPRbooks [OnektpoHHbi pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHas 6ubnuoteka BLUTI CIB MNYMNTL [GnekTpoHHbIi pecypc]. URL: http://nizrp.narod.ru

OneKTpOoHHO-OMbnnoTeyHas cuctema «Adyke» [OnekTpoHHbIn pecypc]. URL: https://www.ibooks.ru

6.3 NMepe4veHb NULEH3NOHHOro U CBOGOAHO pacnpoCTPaHAeMOoro NporpaMMHOro obecneyeHus

MicrosoftWindows 8




MicrosoftOfficeProfessional 2013

6.4 OnucaHmne MmaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOOGXOAUMOMN ANA OCYLLEeCTBNEeHUA obpa3oBaTenibHOro
npouecca no gucumnnuHe

AyauTopus OcHalleHue

MynbTuMeauinHoe obopyaoBaHue, cneLmannanpoBaHHas Mmebenb, Aocka
JlekunoHHas Y A pyA 5 P a
ayguTopus

MynbTMeauiiHoe o6opyaoBaHue, creLuuanMaMpoBaHHas Mebernb, focka
YuebHas aygutopus




