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Mporpamma gucumnnuHbl "MukpokoHTponnepsl u ynpasneHne"; 011800.62 Paguoduauka; rnasHbili HXeHep npoekta Nymepos P.U.
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Mporpammy avcumnnuHbl paspabotan(a)(n) rnaeHbI MHXeHep npoekTa N'ymepos P.U. HAJ
acTpodhoTOMETPUM M 3BE34HbIX aTMocdep Kadhenpa acTpoHOMUM 1 KOCMUYECKOW reoaesnu
Rustem.Gumerov@Kkpfu.ru ; accucteHT, 6/c Warnes P.WU. Kadenpa paanodpusmku OToeneHve
paguouankn n NHopMaumnoHHbIx cuctem , RIShagiev@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenamu ocsoeHns gucumnnuHbel (Mogyns) "MnkpoKOHTpONNeEPbl U ynpaBneHne" aBnsaoTcs n3yvyeHme
NPUHUMNOB PaboTbl MUKPOKOHTPOMNEPOB 1 YNPaBASIOWMX YCTPOWCTB HA MX OCHOBe. B AaHHOM kypce
N3nararTCs OCHOBbI TEOPUM MUKPOKOHTPONNIEPOB, N3/TOXEHbI METOAMKM OLIEHKM 1 Bbibopa 1x
apxuTekTypbl. PaccMaTpuBaloTCa COBpEMEHHbIE 8-pa3psHble MUKPOKOHTpoONNepbl cemenctea Atmel
megaAVR n 32-pa3psgHble MUKPOoKOHTponnepbl cemenctea Atmel SAM3S (anpo Cortex-M3). Takxe
paccmaTtprBatoTCsl OCHOBbI MPOrpaMMUpPOBaHUS MUKPOKOHTPOIEPOB Y MPUHLUUMNBI CO30aHNS
ynpasnsowmx yCTPONCTB Ha nx ocHose. Paccmatpusatotca untepdgoencel UART, SPI, 12C v gp.

3artparusatoTcst BONpochl NpeobpasoBaHns MHPOPMaLIMM M3 aHaNoroBoOro B LMGPPOBOI B 1
HaobopoT. OcylwecTBNSeTCS 3HAKOMCTBO C ONepaunOHHbIMM CUCTEMaMK PeanbHOro BPEMEHUN Ha
npumepe FreeRTOS.

3anaum Kypca - JaTb OCHOBbI: MOCTPOEHMS 1 peann3aunm yCTPONCTB Ha OCHOBE
MUKPOKOHTPONNEPOB, MOCTPOEHNS NHTEPCDENCOB BBOAA BbIBOAA U CUCTEM YNPaBNEHNS.

2. MecTo OUCLMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTenibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yuebHas aucuunnmnHa BkntodeHa B pasaen " 63.0B.9 MNpodeccrnoHanbHbIA" OCHOBHOM
obpaszoBatenbHoi nporpammbl 011800.62 Pagnodmanka n 0THOCUTCS K AMCLMNANUHAM MO BbIGOPY.
OcBavBaeTcs Ha 4 kypce, 8 cemecTp.

HanHHas yuebHas gucuunnnHa BkntodeHa B pasaen " 63.0B.2 MNpodeccrnoHanbHbIA" OCHOBHOM
obpasosatenbHoi nporpammbl 011800.62 Pagnodmanka n 0THOCUTCS K AMCLUMNAUHAM NO BbIOOPY.
OcBavBaeTcs Ha 4 Kypce, 8 cemecTp.

OucunnnuHa OB2 "MukpokoHTponneps! 1 ynpasneHne" BXoauT B MpopecCnoHanbHbli LK 1
SABNSIeTCS AMCLMMNINHON Mo BbIGOPY.

3. KomneteHuuu obyyarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNeTEHUNN:

PacwucpoBka

Lincpp komnereHuyu npuobpeTaeMor KoMNeTeHLUN
OK-1 CMocOoBHOCTb MCMONb30BaTh B MO3HABATENLHON 1
(0bLweKynbTypHbIE NPOdECCMOHANBbHOW OesaTeNbHOCTM 6a30Bble 3HaHWUS B obnacTu
KoMMeTeHuunn) MaTeMaTuky N eCTECTBEHHbIX HayK
OK-12 CcnocobHOCTBIO OBNaeTb OCHOBHLIMU MeTogamu, criocobamm
(OBILEKYNIbTYPHBIE cpeLncTBaMu NMony4yeHuns, XxpaHeHus, nepepaboTku
KOMHeT)éHuVYVF:I)) NHGOPMaUUN, NMETb HaBbIKM PaboTbl C KOMMbIOTEPOM Kak

CpencTBOM ynpasneHus NHgopmMaLnen.
OK-6
(0bLWeKyNnbTypHbIE CMOCOBHOCTbIO 10BUBATLCA HAMEYEHHON Len
KOMMeTeHuunn)
OK-7 CMOCOBHOCTBIO KPUTUYECKN NEPEOoCMbICINBATDL HAKOMNEHHbI
(0blWeKyNbTypHbIE OMbIT, NU3MEHSITb NPU HEOHX0AMMOCTM NPOCOUIbL CBOE
KOMMeTeHuunn) NpodoeccnoHanbHOM OeaTeNbHOCTH
MK-1
n HOCTbIO UCMONb30BaTh Bble T TUYEeCKNe 3HaHUA

(MpOCPECCHOHaNBHbIS znzcoeﬁmggmr% (c):CDOeC(::BVcI)OI-?aHb?-Ii:IB)? 3a'£elaqeope sere e
KOMMeTeHuunn) P P '
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PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
CMOCOOHOCTBIO NPUMEHNTbL CPEACTBA CAMOCTOATENbHOrO,
OK-17 MeTOoANYeCcKM NpaBuibHOro NCMONb30BaHUA METOL0B
(OBLLEKYNbTYPHBIE don3M4eCKOoro BOCNUTaHNSA 1 yKpenneHns 340p0oBbs,
KOMI'IeTeHLI.IXVFI)) FOTOBHOCTb K JOCTMXEHWIO OO/IXHOMO YPOBHSA ON3NYECKOIA
NOArOTOBNEHHOCTU Ans obecneyeHns NoNHOLEHHOW
coumranbHOM 1 NpogpeccMoHanbHON OedATenbHOCTH
MK-10 CNOCOBHOCTBIO NOHMMATL M U3naraTb nonyYyaemyto
(NpodheccmoHanbHble NHGOOPMaLNIO U NPEeaCTaBNATb pe3dynbTaTbl OU3NYECKNX
KOMMNeTeHuunm) nccnenoBaHun.
MK-2 CMOCOBHOCTbIO NPUMEHSITb Ha NpakTuke 6a3oBble
(MpocheccmonantHbie n OC*JeCCVIOHaﬂbEbIe HaBbIKK P
KOMMeTeHuunn) P
MK-6 CMOCOOHOCTLIO MOMb30BATLCS COBPEMEHHBIMIU METO4AMMU
(npodbeccuoHanbHbie 06paboTkun, aHann3a n cuHTe3a nHgopmaumm (B COOTBETCTBUM
KOMMeTeHuunn) C nNpodpunem NoaAroToBKN)

B pesynbtaTte 0CBOEHUS ONCUMMIUHBI CTYAEHT:

1. DONXEH 3HaTb:

TUMbl aPXUTEKTYP MUKPOKOHTPONNIEPOB;

COBPEMEHHbIE CNOCObbl KOHAUIYPMPOBAHNSI MUKPOKOHTPONIEPOB;

obwWwue NPUHLMMbI NOCTPOEHNS LIMPPOBbLIX MUKPO3NEKTPOHHbIX YCTPONCTB;
BUAbl MPOTOKONOB CBA3U;

cnocobbl 1 MeETOAbI MOCTPOEHNS MUKPOKOHTPONNEPHbIX CUCTEM;
cpencTsa NnporpaMMMpoBaHnUg 1 0TNaaKuU MUKPOKOHTPONNEPOB.

2. DONTXEH yMeTb:
co3gaBatb YCTpOoiicTBa Ha 6a3e MUKPOKOHTPONNEPOB;
nporpamMmMmpoBaTb MUKPOKOHTPOEPDI.

3. 0ONXEeH BnageThb:
HaBblkaMy paboTbl CO CpeacTBaMy OTNAAKN U MPOrpPaMMNPOBaHNS MUKPOKOHTPONIEPOB.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

TWMNbl aPXMTEKTYP MUKPOKOHTPONIEPOB;
COBPEMEHHbIE CNOCobbl KOHGPUIYPUPOBAHNS MUKPOKOHTPONNIEPOB;

o6Lwme NPUHUMMbI NOCTPOEHMS LMAPPOBLIX MUKPO3/IEKTPOHHbIX YCTPOWCTB;

BW bl NPOTOKOMOB CBA3W;

cnocobbl M METOLbl MOCTPOEHUS MUKPOKOHTPONNEPHBIX CUCTEM;

CpencTBa NPOrpaMMMpPOBaHUS U OTNALKN MUKPOKOHTPONEPOB;

co3faBatb yCTpoicTBa Ha 6a3e MUKPOKOHTPONNEPOB;

NpPOrpaMMMpoBaTb MUKPOKOHTPONNEPDI;

HaBblkamMu paboTbl CO CpeacTBamy OTnanky U NPOrpaMMUPOBAHUS MUKPOKOHTPONNEPOB.

4. CTpyKkTypa U cogepXxaHue AUCLUMNUHBI MOAYNS
Obwas Tpya0eEMKOCTb AUCLMMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
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dopma NPOMEXYTOYHOrO KOHTPONS AMCLMNINHBI 3a4eT B 8 ceMecTpe.

CyMMapHo No aMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcsl B 50
6annoe, ntorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AoMnycka K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBopuTeNnbHO" (YOO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No AucuunIMHe/ MOAynto
TeMmaTnyeckum nnaH AUCUUMNAUHBI/MOAYNA

Buabl n yachbl
Pasne ay,oMTOpHOM paboThbl,
aen
Hepens MX TPy R0EMKOCTb Tekywue coopmbl
N Jl"ﬁﬁ;gﬂ:rb” CemMecTPemectpa (B yacax) KOHTpOnsi
MpakTnueckumelllaboparopHble
3aHaTUA pabortbl

Nekunn

Tema 1.
MurKpOKOHTpOnnepbl:
pasnuyHble TUMb
MUKPOKOHTPONNEPOB;

1'apXMTeKTypbl 8 1-2 4 0 0
NpoLLeCCopoB; TUMbI
namaTu
MUKPOKOHTPONNEPOB

Tema 2. OcobeHHOCTM
NpPOEeKTUPOBaHNS
2.[MUKPOKOHTPONNEPHbIX 8 3-4 4 0
YCTPOWCTB yrpasieHuns
obbekTamu

Tema 3.
MuikpokoHTponnepsl ]

‘lcemeiicTea megaAVR : 5-8 8 0 14
domvpmbl Atmel.

Tema 4. Accembnep.
Cpena
nporpamMMnpoBaHue u i YCTHbI onpoc
4. otnagkm AVR Studio. 8 8-10 4 0 12
Komnunsatop C
CodeVision AVR
Tema 5.
MwukpokoHTponnepsbl i
‘Icemenictea SAM3S 8 11-14 8 0 16
dovipmbl Atmel.

Tema 6. OnepaumnoHHble
CUCTEMbI peanbHOro

6./BpemMeHn Ha npumepe 8 15-18 8 0
FreeRTOS

0 YCTHbI Onpoc

YCTHbI ONpocC

YCTHbI ONpocC

8 YCTHbI onpoc

Tema . NITorosas 3a4eTt
" |dopma KoHTpOnNA 8 0 0 0

NToro 36 0 50
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4.2 CopepXxaHume ONCLUMIUHDI

Tema 1. MUKPOKOHTpONNEPbI: pa3nMyHble TUMbl MUKPOKOHTPOJI/IEPOB; apXUTEKTYPbI
NpPoL.EeCCOpPOB; TUMbl MaMATU MUKPOKOHTPO/NNIEPOB

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

MUWKPOKOHTPONNEPDI: Pa3/INYHbIE TUMbl MUKPOKOHTPONNEPOB; TUMbl MAMAT MUKPOKOHTPONNEPOB.
Oc06eHHOCTN NPUMEHEHNS MUKPOKOHTPONNEPOB B MHADOPMALIMOHHBIX crucTemax. [Mpobnembl Boibopa
MK.

Tema 2. Oco6eHHOCTM NPOEKTUPOBaAHUSA MUKPOKOHTPOJIIEPHBIX YCTPOWUCTB YripaBeHUs
obbekTamu

JNeKLMOHHOe 3aHsiTne (4 4yaca(os)):

OcHoBHble nonoxeHus, cTpyktypa MK - cuctembl ynpaBneHusi, 0COOeHHOCTM pa3paboTku
annaparHbIX CPeACTB M NPUKNagHoro nporpammHoro obecnevenns MK - cuctem.

Tema 3. MukpokoHTponnepbl cemencrtea megaAVR coupmbl Atmel.
JNIeKLMOHHOe 3aHsiTue (8 4aca(os)):

0630p apxMTEKTYpbl; ONUCaHNe BbIBOOOB; Nepe3anyck MUKPOKOHTponnepa; obpaboTimnk
npepbiBaHWNA; TAMepPbl N CHETHUKN; YHUBEPCAJIbHbIA aCUHXPOHHbIN NpueMonepenaTyumk; nopThl
BBOAA-BbIBOAA; HAabop komaHa. NHTepdoeiicul UART, SPI, I12C.

naboparopHas pabora (14 4aca(oB)):
MukpokoHTponnepbl cemerictea megaAVR crpmbl Atmel.

Tema 4. Accembnep. Cpena nporpammupoBaHue n otnagku AVR Studio. Komnunsitop C
CodeVision AVR

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

OnucaHne komaHg accembnepa. O630p MHTepderica cpenbl NporpaMmmmpoBaHue. PaboTa B
pexume otnanku. Pabota ¢ komnunsitopom C. MNpumeHeHne 6ubnuoTtek n gparisepos Atmel
Software Framework.

naboparopHas pabora (12 yaca(oB)):

[MporpammmpoBaHne MUKPOKOHTpOnnepos cemenctea megaAVR cupmbl Atmel.
Tema 5. MukpokoHTponnepbl cemencrea SAM3S chupmbl Atmel.
JNIeKL,MOHHOe 3aHsiTne (8 4aca(oB)):

O630p apxMTeKTypbl; ONncaHne BbIBOLOB; Nepe3anyck MUKPOKOHTponnepa; 0bpabotymk
npepbiBaHNA; TANMEPbl N CHETHUKN,; YHUBEPCASIbHbIA aCUHXPOHHbIN NpYeMonepenaTymk; nopThl
BBOAA-BbIBOAA; HAbop komaHa. VHTepdoeicul UART, SPI, 12C.

naboparopHas paborta (16 4aca(oB)):

MukpokoHTponnepbl cemenictea SAM3S chupmbl Atmel.

Tema 6. OnepaumoHHble CUCTEMbI peanibHOro BpeMeHu Ha npuMepe FreeRTOS
NeKLuMoHHoe 3aHsiThe (8 yaca(os)):

0630p onepaumnoHHbIX CUCTEM peanbHoro BpemeHn. OnucaHne APl onepaunoHHOR CUCTEMD
FreeRTOS: co3naHune 3anay; ynpaeneHne 3agadamu; ovepenu; cemadopbl 1 MbIOTEKCHI;
nporpaMmMmHble TakMepbl.

naboparopHas pabora (8 4aca(oB)):
OnepaunoHHas cuctema peanbHoro spemeHn FreeRTOS.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabl
N Paanen Cemecrp| Heaens | camoctosTensHoit [TpyAoeMKocTs g‘:ﬂ%’:‘;;‘;?:;gzg;
AvcumvnnuHbl cemecTtpa paboTbl (B yacax) paboThl
CTYLEHTOB

Tema 2. OcobeHHOCTH
NPOEKTUPOBaHNS
2.|MUKPOKOHTPONNEPHbIX
YCTPOWCTB ynpaBneHns
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obbekTamu

noaroToBka K 4

THbIN on
YCTHOMY onpocy yc onpoc
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Buabl
N dopMbl KOHTPONSA
Pasnen Henens | camoctositenbsHon [TpymoeMKOCTb b
N AducumnnuHbl CeMeCTpcemeCTpa paborthbl (B yacax) camocro6menb|-|ov|
CTYyAEeHTOB padoTkl
Cpava
Tema 3. NabopatopHas 8 nabopaTopHo
3 MUKPOKOHTpONNEpPDI 8 5.8 paboTa 0a60Tb
‘Icemeinctea megaAVR MOArOTOBKA K
doupmbl Atmel. YCTHOMY ONPOCY 8 YCTHbI ONpOC
Tema 4. Accembnep. Cnoaya
Cpena J'Ia660paTopHa9| 4 nabopaTopHoii
4 [nPOrpamMMmpoBaHe u 8 8-10 pabota paboTbl
‘lotnagkm AVR Studio.
Komnunatop C NoOroToBKa K o
CodeVision AVR YCTHOMy Onpocy +  pemeionpoc
Coava
Tema 5. NaboparopHas 8 nabopaTopHo
5 MuKpOKOHTpOnnepsbl 8 11-14 paboTa 0a6oTh
‘Icemerictea SAM3S NOATOTOBKA K
doupmbl Atmel. YCTHOMY ONPOCY 8 YCTHbI OnNpoc
Tema 6. OnepaunoHHble Cnava
CUCTEMbIl peanbHoro S:ggf:TOpHag 7 nabopartopHoi
6.[BpeMeHn Ha npumepe 8 15-18 paboTbl
FreeRTOS noaroToBka K o
YCTHOMY ONPOCY 7 YCTHbI OnNpocC
Ntoro 58

5. O6pa3oBarenbHble TEXHONOMMU, BK/IOYAsA MHTEPaKTUBHble hopMbl 06yuYeHus

WcnonbaytoTcst cnenytowme goopMbl y4ebHoin paboTbl: NeKUMn, KOHTPONbHbIE paboTkl, nabopaTopHble
paboTbl, caMocToATeNbHas paboTa cTyaeHTa (BbiMOMHEHWE UHOMBUAYANbHbIX AOMALWHNX 3a4aHWUIA),
KOHCYnbTaumm.

JTeKUMOHHbIE 3aHATUSA cornpoBoXnarTCA BbIMOMHEHNEM CaMOCTOATEJIbHbIX 3a4aHunin, 41O NO3BONSAeT
CTyaoeHTaM Jiydlle yCBOUTb MaTtepuan nekunn.

6. OLueHOUHble CPeAcTBa AJisl TEKYLLLEr0o KOHTPO/S yCneBaeMOCTH, MPOMEeXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNMIMHDBI M yYyeOHo-MeTooMUYeckoe obecneyeHune
CaMOCTOSITe/IbHOW paboThl CTYAEHTOB

Tema 1. MUKPOKOHTpONNEPHI: pa3nMyHble TUMbl MUKPOKOHTPOJI/IEPOB; apXUTEKTYpPbl
NpPoL.EeCCOpPOB; TUMbl MaMATU MUKPOKOHTPO/NNEpPOB

Tema 2. Oco6eHHOCTM NPOEKTUPOBAHUA MUKPOKOHTPO/IEPHbIX YCTPOWCTB yrpaBieHUs
obbekTamu
YCTHbIi ONPOC , NPMMEPHbIe BOMPOChHI:

MwukpOKOHTPONNEPbI: pasnnyHbie TUMbl MUKPOKOHTPOIEPOB; TUMbl NAMSATU MUKPOKOHTPONNEPOB.
Oc06eHHOCTN NPUMEHEHNSI MUKPOKOHTPONEPOB B MHAPOPMALIMOHHBIX crucTemax. Mpobnembl Boibopa
MK. Ctpyktypa MK - cuctembl ynpasneHusi, 0cobeHHOCTH pa3paboTkin annapaTtHblX CPeLACTB U
npuknagHoro nporpaMmHoro obecnedvexms MK - cuctem.

Tema 3. MukpokoHTponnepbl cemencrtesa megaAVR coupmbl Atmel.
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Cuoava nabopaTopHoit paboTbl, NpMMEpPHbIE BOMPOCHI:

Pabota ¢ noptamn BBOLa-BbiBOAA. PaboTa un 0bmeH naHHbIMK no nHtepdpeinicam UART, SPI, 12C.
PaboTta c Talimepamu n cyetymkamun. Peannsauuns npepbiBaHuii.

YCTHbIi OMPOC , MPMMEPHbIe BOMPOChHI:

OnwncaHue apxmMTekTypbl; ONMCaHKe BbIBOAOB; Nepe3anyck MUKPOKOHTponnepa; 0bpabotumk
npepbiBaHWNA; TANMEepPbl N CHETHUKN, YHUBEPCAJIbHbIA aCUHXPOHHbIN NpueMonepenaTymk; nopThbl
BBOAA-BblBOAA; HAbop komaHa. MiHTepdpericel UART, SPI, 12C.

Tema 4. Accembnep. Cpena nporpammmpoBaHue n otnagkum AVR Studio. Komnunstop C
CodeVision AVR

Coava nabopatopHoii paboTbl, NpYMepHbIe BONPOCHI:

PaboTta ¢ nHtepdoeiicom cpeabl nporpammmpoBaHme. KomnnnuposaHue npoekToB. PaboTa B pexunme
otnanku. Pabota ¢ komnunstopom C. MNMpumeHeHne 6ubnuoTtek n gpaisepos Atmel Software
Framework.

YCTHbIA ONpoC , NPUMEPHbIE BOMPOCHI:

Onwncanue komaHa accembnepa. OcobeHHOCTN KOMMUNNPOBaHNS NPOEKTOB 1 KoMnunsTopa C.
Onucanne 6ubnunotek n gpaneepos Atmel Software Framework.

Tema 5. MukpokoHTponnepbl cemencrea SAM3S chupmbl Atmel.
Cnhaya nabopaTtopHoi paboTbl, NPUMEPHbIE BOMPOCHI:

PaboTa c noptamn BBOa-BbiBoAa. PaboTa n 0bmMeH faHHbIMK no nHTepdoeinicam UART, SPI, 12C.
PaboTta c Talimepamu n cyetymkamun. Peannsauus npepbiBaHnii.

yCTHbIVI onpoc , npnMMepHbie BOMPOCHI:

OnwncaHue apxmMTekTypbl; ONMCaHe BbIBOAOB; Nepe3anyck MUKPOKOHTponnepa; 06pabotumk
npepbiBaHNA; TANMEPbl N CHETHUKN; YHUBEPCASIbHbIA aCUHXPOHHbIN NpueMonepenaTyumk; nopThbl
BBOAA-BbIBOAA; HAabop komaHa. HTepdoeiicul UART, SPI, I12C.

Tema 6. OnepaumnoHHbIe CUCTEMbI peanbHOro BpemMeHun Ha npumepe FreeRTOS
Cnoadva nabopaTopHoit paboTbl, NPUMEPHbIE BOMPOCHI:

PaboTa ¢ onepaunoHHo cuctemor peanbHoro BpemeHn FreeRTOS, ncnonbays ovepeau,
ceMagopbl, MbIOTEKCbI, MPOrpaMMHble TanMepbl.

YCTHbIA ONPOC , MPUMEPHbIE BOMPOCHI:

OnepaunoHHble cucTeMbl peanbHoro spemeHn. Onucanune APl onepaunoHHon cuctembl FreeRTOS:
cospaHve 3afad; ynpaeneHve 3agadamu; odepenn; cemadoopbl U MbIOTEKCbI; MPOrpamMMHbIe
Tanmepsbl.

Tema . UToroBasi oopma KOHTpOns

[MprMepHbIe BOMPOCHI K 3a4eTy:

[MprMepHble BOMPOCHI K 3a4eTy:

OCHOBHbIE XapakTepucTukn MUKpokoHTponnepos AVR.
Pernctpbl obwero HasHavyeHus. X- permuctp, Y- peructp, Z-peructp.
Ap1dOMETMKO-NOrM4eckoe yCTPOMCTBO.

CuncTtemMa CUHXpOHM3aunn 1 BapuaHTbl ee KOHCTPYNPOBaHWUS.
Mamatb naHHbix EEPROM.

CTOpOXEBOW OXPaHHbIN TanMep.

KoHgouryprposaHume noptos BBOAA-BbIBOAA.
Vcnonb3oBaHre NopToB A5 LMgOPOBOro BBO4A-BbIBOAA.
YnpasneHne BHEWHNUMM NpepbiBaHNSAMMU.

8-pas3psanHbIv TaMep-CYeTHMK, ero apxnTekTypa.
[MporpammupoBaHme NamaTu.

AHanorosbIi KoMnaparop.

Pernctp ynpaenenunst MukpokoHTponnepom MCUCR.
Pabota TailMepa-cyeTtyuka B pexume WM.
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CucTtema ynpaBneHus n cbpoca.

16-paspsaaHbl TaMep CYETYUK.

MpepnoTepalleHne owmnbok npu pabote ¢ EEPROM.
VMcnonb3oBaHne nocnenosartenbHOro NnpyuemonepenaTymka.
dopmart nporpammbl Ha Accembnepe.

ApudpmeTnyeckre n normyeckmne komaHabl Accembnepa.
KomaHabl BeTBNEeHUs U nepecblnku Accembnepa.

KomaHpabl paboTbl ¢ butamm.

OupekTnebl komnunsatopa Accembnepa.

ApxutekTtypa Cortex-M3

Bnok-cxema mukpokoHTponnepa SAM3S.

CTpykTypa onepaumnmoHHO cucTteMbl peanbHoro spemerHn FreeRTOS

7.1. OcHOBHas nuTteparypa:

1. Yrptomos, E. . Uudpposas cxemotexHuka : y4eb. nocobue ons sy3os / E.MN. Yrpiomos. ? 3-e nag.,
nepepab. n gon. ? Cl6.: BXB-lMetepbypr, 2010. ? 809 c.: un. - ISBN 978-5-9775-0162-0.
http://znanium.com/bookread.php?book=350426
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2. N'ymepos P.W. lNporpaMmmpyemble MUKPOSNEKTPOHHbIE CUCTEMbI. HacTb |. 8-paspsaHbie
MUKPOKOHTpONNepbl. PykoBOACTBO K NPaKTUKYMy [SNeKTPOHHbIN pecypc]. KasaHb, KIMdY, 2014.
-74c. - Pexum poctyna: http:/kpfu.ru/main_page?p_cid=125548&p_view=1&p_random=203

9bC
Koy

3. MukywuH, A. B. LndppoBsble ycTpoiicTBa 1 Mukponpoueccopsl: y4eb. nocobue / A. B. MukywuH, A.
M. CaxHes, B. . CeaunnunH. ? ClN6.: BXB-MNeTtepbypr, 2010. ? 832 c.: nn. ? (YyebHas nutepatypa
ons By3os). - ISBN 978-5-9775-0417-1. - Pexum goctyna:
http://znanium.com/bookread.php?book=350706

9BbC
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7.2. JlononHuTenbHasa nuteparypa:

1. 'ymepos P.W. TporpamMmmmnpyemble MUKPO3NEKTPOHHbIE cucTeMbl. HacTb |l. 32-paspsaHble
MUKPOKOHTpONnepbl. PykOBOACTBO K NpakTUKyMy [DneKTpoHHbIN pecypc]. KasaHnb, KMNdY, 2014. -61
c. - Pexum pgoctyna: http://kpfu.ru/main_page?p_cid=12554&p_view=1&p_random=203

9bC
Koy

2. PeBuy, 0. B. 3aHumaTenbHas mukpoanektpoHuka / KO.B. Pesuy. ? CI6.: BXB-IMeTtepbypr, 2007.
? 580 c.: un. - ISBN 978-5-9775-0080-7. - Pexum goctyna:
http://znanium.com/bookread.php?book=350358

9bC
"3HaHuyMm"

7.3. UHTepHeT-pecypcChbl:
FreeRTOS - www.freertos.org
megaAVR Microcontrollers - www.atmel.com/products/microcontrollers/avr/megaavr.aspx

SAM3S ARM Cortex-M3 Microcontrollers -
www.atmel.com/products/microcontrollers/arm/sam3s.aspx
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KasaHckuin penepanbHbil yHUBEpCcuTeT - www.kpfu.ru
Kadhenpa panmoduankun KasaHckoro goenepanbHoro yHusepcuteta - radyosys.ksu.ru

8. MarepuanbHo-TexHU4eckoe obecrneueHne QUCLMUNINHbI(MOAYS)

OcBoeHve gncunnnuvHbl "MukpokoHTponepbl 1 ynpasneHme" npegnonaraeTt Ucrnonb3oBaHue
CnenylowWero MmaTepuanbHO-TEXHUYECKOro 0becneyeHmns:

KomnbtoTepHbIl knacc, npeacraenswowmii coboi paboyee Mecto npenogasaTtens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAIOLWMX KOMMbIOTEPHbIN CTON, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNOYEHbI K KOPNOpaTMBHON KOMMbioTepHON ceTn KDY n
HaxoO4sTCs B €4MHOM OOMEHe.

YyebHo-MeToan4eckas nutepatypa ons 4aHHOW OMCLUMNAVHBI UMEETCS B HANNYUN B
9NEeKTPOHHO-bnbnnoTteyHo cucteme " bubnuoPoccurka", oocTyn K KOTOpPOW NpeaocTaBneH
ctyneHTam. B 96C " bubnuoPoccurka " npencTtasBneHbl KONNEKUMM akTyanbHOW HAayYHOW 1 y4ebHo
nuTepartypbl N0 ryMaHMTapHbIM HayKaMm, BKoYaowme B cebs nybnmkaumm Beoylmx pOCCURCKNX
n3natenbCTB ryMaHUTapHOW nuTepaTypbl, U34aHNS HA aHTNIMACKOM A3blKe BEAYLWMX aMEPUKAHCKNX 1
€BPONencKmx n3naTenbCTB, a TakXe pefkue n ManoTupaxHble N30aHns POCCUNCKUX PernoHanbHbIX
By30B. 9bC "bubnmoPoccuka" obecneymBaeT WNPOKNIA 3aKOHHbIA AOCTYN K HEOOXOAUMbIM ANst
obpasoBaTeibHOro npoLecca n3gaH1saM ¢ UCMob30BaHMEM MHHOBALIMOHHBIX TEXHOMOMMIA 1
COOTBETCTBYET BCEM TpebOBaHUSAM (henepanbHbIX rOCYyAapCTBEHHbIX 0Bpa3oBaTenbHbIX CTAHAAPTOB
BbICWEro npodeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoTeyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHEeNWmnx POCCUNCKNX Y4EHbIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasarener BeayLwmx By30B CTpaHbl, BbICOKOKBANUGULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 61bnMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 0Bpa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yuebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUUKNONeann, CAOBapy U CPaBOYHNKN,
3aKkoHOo4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHble Nnepruognyeckme n3gaHms n n3naHus,
BbiNyckaeMmble nsnatenbcrsamm By30B. B HacToswee spems 965C ZNANIUM.COM cooTteetcTBYyeT
BceM TpeboBaHMsaM hefepanbHbIX roCyaapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

Y4yebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCUMNIVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bMbNMoTeyHom cnucteme Maparenbctea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKNtoYaeT B cebst 3NeKTPOHHbIE BEPCUUN KHUT N3OaTenbCcTBa
"laHb" 1 opyrux BeOylwmnx N3natenbCcTB y4ebHO nMTepaTyphbl, a Takxe 3N1eKTPOHHbIE BEpCUn
Nepruoanyecknx N3aaHnim No eCTECTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. ObC
N3patenbctBa "JlaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHOM nuTepaTtype N Hay4HbIM
nepuoan4yecknm n3oaHmsam no MakCManbHOMY KONMMYECTBY NPOOUbHbLIX HanpasneHui ¢
cobnoneHneM BCeX aBTOPCKMX N CMEXHbIX Npas.

Kypc nekuwnii NOAroToB/EH B BUAE KNACCUYECKUX NEKLMNIA C BKNIOYEHNEM SNEKTPOHHBIX NPE3eHTaLNIA,
NpeacTaBnseMbiX C MOMOLLbIO NpoekTopa. JlabopaTopHble 3aHSATUS MPOBOASTCS B KOMMNbIOTEPHON
nabopatopun OCHaLLEeHHON HeObX0AMMbIMU NabopaTOPHbBIMU CTEHAAMM U YCTAHOBKAMM
HEeobXxoAMMbIMU ONS BbINONHEHUS NPaKTUYEeCKMX nabopaTopHbIX paboT.

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BIO 1 y4ebHbIM nnaHoM no
HanpaeneHuto 011800.62 "Paguoduauka"” n npodouno NoarotoBKN TenekoMMyHUKaUNOHHbIE
CUCTEMbI M UHAPOPMALMOHHbBIE TEXHONOT NN .

MNporpamma coctaeneHa B cooTBeTcTBUM € TpeboBaHnsamMm @I OC BINO un yyebHbIM NnaHom no
HanpasneHuo 011800.62 "Paguoduauka"” n npodounio NoarotoBkN TenekoMMyHUKaUNOHHbIE
CUCTEMbI M UHAPOPMALMOHHbBIE TEXHONOTUN .
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