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Mporpammy avcumnnuHbl paspabotan(a)(n) rnaeHbI MHXeHep npoekTa N'ymepos P.U. HAJ
actpodpoTomeTpum 1 3Be3aHbIX atMmochep Kadenpa actpoHOMUM 1 KOCMUYECKOW reogesnu ,
Rustem.Gumerov@Kkpfu.ru ; accucteHT, 6/c Oanunos E.B. Kadenpa pannodpumsmku OToeneHve
pagnouU3nKn N NHPOPMaLNoHHbIX cuctem , Evgenij.Danilov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenbto ocBoeHns aucumnnuHbl (Moayns) Teopns n NpUMeHeHne MUKPOKOHTPONNEPOB SBNSETCS
N3yyeHne MUKPOKOHTPONEPOB Ha OCHOBE 8-M1 16-TK 1 32-X pas3psaOHbIX NPOLLECCOPHbIX S4ep U UX
NPUMEHeHNe B yCTPOCTBax ynpasneHns n 06paboTky faHHbIX.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.0B.2 MNpodeccrnoHanbHblin" 0CHOBHOW
obpaszoBartenbHoit nporpamMmbl 011800.62 Paanodursnka n 0THOCUTCS K AUCUMMIMHAM MO BbIOOpPY.
OcBauBaetcs Ha 4 kypce, 8 ceMecTp.

LaHHas yyebHas oucumnnnHa BxoauT B pasaen "b3.B.8 MNMpodgeccrnoHanbHblii UMK NO HanpaBneHuto
nogrotosku "Pagnodusnka Pagnogumsnyeckne nameperHns”. Kypc npegHasHayeH ons ctyneHTos 4
Kypca, 7 ceMecTp.

Lns ocBoeHusi coaepXaHus QUCLMNINHBI HE0OX0AMMO 3HAHNE OCHOB PaaM03NEKTPOHUKMN,
LUNJOPOBOM 3NEKTPOHUKU, MHGopMaTUKK. OHa popmmpyeT npodheccnoHanbHble KOMNETEHLMN,
HeobxoaMMble ONs NPOXOXAEHNS y4ebHbIX U MPOM3BOACTBEHHbBIX MPaKTUK, OCBOEHUS MOLynel
npogoeccnoHanbHOro unkna.

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

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

PacwmncpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUN
MK-1 CNOCOBHOCTb MCNONb30BaTh HA30BbIE TEOPETUHECKNE 3HAHUS
(npodpeccunoHanbHble (B TOM Yncne No gucuMnInHam npounnaanmm) ons peweHns
KOMNeTeHLmm) npogbeccroHanbHbIX 3aaau
MK-2 CNoCcoBHOCTb NPUMEHSATL Ha NpaKTUKe 6a3oBble
(MpocpeccnoHantHbie n OCbeCCVIOHanprbIe HaBbIKW P
KOoMreTeHuun) P
MNK-3 CNOCOBHOCTb NOHMMATbL MPUHLMMLI PaboThl 1 METOAbI
(npodpeccunoHanbHble SKcnnyataumm COBPEMEHHON pagnoanekTPOHHOM 1 ONTUYECKOM
KOMNeTeHLmm) annapaTtypbl 1 06opynoBaHuns
MNnK-4
n HOCTb UCMOMb30BaTb OCHOBHbIE METOLbI

(poecoronamve  0COBOCTe EnoTesosars oo weros
KOMreTeHuunn) P P

CNOCOBHOCTb K BNAAEHMIO KOMMbIOTEPOM Ha YPOBHE OMbITHOrO
MK-5 nonb3oBarens, NPUMEHEHNI0 MHOPMALIMOHHbBIX TEXHONOrNIA
(npodpeccunoHanbHble LNS peleHns 3ana4y B 06nact pagnoTeXHUKK,
KOMNeTeHLmm) pPagmnoaneKkTPoOHNKN 1 pagnoguamnkm (B COOTBETCTBUN C

npocomnuaaumnen)
[K-6 CMOCOBHOCTb K MPOGECCHOHANBbHOMY Pa3BUTUIO 1
(MpocheccnoHabHLIe camMopasBuTUIo Bpo6nacw| aumoq)mgmpm N 3NEKTPOHUKM
KOMMeTeHuunn) P P P

B pe3ynbtaTe 0CBOEHUS OUCUUMANHbI CTYOEHT:
1. DONXEH 3HaThb:
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APUHUMMbLI PaboTbl MUKPOMPOLIECCOPOB, 0COBEHHOCTU PA3NINYHBLIX aPXUTEKTYP U COOTBETCTBYHOLLMX
M CMCTEM KOMaHA 1 crocoboB aapecaunm, UMeTb NpeacTaBieHNe 0 BO3MOXHOCTSAX 1 CBOMCTBAXx
nepudepuiiHbiX YCTPOWCTB COBPEMEHHbBIX MUKPOKOHTPOMIEPOB, 0 criocobax opraHM3auunm
NHTEPJPENCOB 1 COMNPSAXEHUS C BHELWHVUMM YCTPONCTBAMU;

2. DONIXEH yMeTb:

NCMNONb30BaTb CEPUINHBIE MUKPOMPOLIECCOPHbIE YCTPONCTBA NPY PELEHUN KOHKPETHbIX 3a4ay
ynpasneHns ycTponcTeamy cbopa n 06paboTkm AaHHbIX.

3. nOnXeH BnageTb:

MeTonamu pa3paboTkm UMGPOBbIX YCTPOWCTB HA ocHoee MK.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

K caMoCTosiTeNbHbIM paspaboTkam ycTpoicTB 1 cucteM Ha ocHoBe MK ¢ apxutektypoit AVR n ARM.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooeMKOCTb AMCLMMNANHBI COCTaBNSET 3 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(oB).
dopma NPOMEXYTOYHOro KOHTPONSA ANCLMMINHBI 9K3aMeH B 8 cemecTpe.

CyMMapHo No OucumnanHe MoxHo nony4ntb 100 6annos, n3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHuManbHoe KONM4ecTBo Onst [onycka K 3adeTy
28 6annos.

86 6annos 1 6onee - "OoTANYHO" (OTN.);

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

55-70 6annos - "ynoBnetBoputenbHO" (yO0B.);

54 6anna n MeHee - "HeynOBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunamHe/ MOAyto
TemaTtnyeckuu nnaH gucUUNAUHbI/MOAYNS

Buabl n yacobl
ayauToOpHOM paborThbl,

Paspnen
Hepens VX TPy A0EMKOCTb Tekywue copmbl
N D‘"Kn":')v"lr;,l';"b'/ Cemectp cemecTpa (B yacax) KOHTpOnsi
Nexuun MpakTnueckumelllaboparopHble
u 3aHATUSA paborbl

Tema 1. Obwwue
ceeneHus 06 MK AVR.
" |ApxutekTypa
cemenctea ATmega.

Tema 2. [NopTbl
BBOJa/BblBOLA.
5 ;aﬂmepbl/cqémymm. 8 5 5 1 0 YCTHbI Onpoc
HMBepCcasbHbIN
CUHXPOHHbIN/aCUHXPOHH
npuémornepenarynk

YCTHbI ONpocC

=
=¢
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 3. Cucrtema
komaHa: MNpuHaTble
0603HavYeHns KomaHabl
MNpsmas appecauns K
perncrpam
BBOOA/BblBOOA
KocBeHHas agpecauuns
naHHbIx KomaHopl
nepechbINKN AaHHbIX
KomaHObl BeTBNeHus
BuTtoBble koMaHbl U
KOMaHAabl TECTUPOBaHUSA
o6uTOoB

YCTHbI Onpoc

Tema 4.
[MporpammuposaHne
AVR

YCTHbI ONpOC

Tema 5. lNocTtpoeHune
NPUNOXeHNs co3aaHne
npoekTa 3arpyaka

. |dpaiina komnmnsiuus

cUMynsauns 3arpyska
hex-kopa B
MUKPOKOHTpONNEP

YCTHbI Onpoc

Tema 6.
MwukpokoHTponnepsbl
XMEGA OcCHOBHble

. [xapaktepuctukm MK

XMEGA ApxutekTypa
MamaTtb Boo-BbiBOA
ApbuTpax WuHbI

YCTHbI ONpOC

Tema 7. Cuctema
coObITuni

YCTHbI Onpoc

Tema 8.
[MporpammuposaHne

. |Atmel Studio 6.2

Pab6ota B ?Atmel Studio
6.2

KONMOKBUYM

Tema 9. 3apaHus no

. IXMEGA n Atmel Studio

6

KONnokBnym

10.

Tema 10. Cuctema
cobbITni

10

YCTHbI ONpOC

11

Tema 11. Cuctema

‘lcobbiTUin

11

YCTHbI OnpocC

12

Tema 12. Cucrtema

‘lcobbiTUin

12

YCTHbI ONpOC

13.

Tema 13. BbinonHeHune
3anaHua 4

13

YCTHbI Onpoc

14.

Tema 14. 3apaHne 1 no
xMega

14

YCTHbI ONpocC
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Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
N ,D,ulc\:nuunnunbll CemecTp czzgz‘;'a nx Tl(’gﬁgg:)lf)ocm TeK\I((LCI).I.:Tt:) ﬁ:;prl
oayns Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUSA pa60TbI
Tema 15. 3apaHne 1 no
15 ARM koHTponnepam 8 15 0 1 0
Tema 16. NpononxeHne
16.|paboTbl no ARM 8 16 0 1 0
Tema 17. 3apaHue no
17. «MOS 8 17 0 1 0
Tema 18. 3anaHune no
18.xMOS. lNpogonxeHne n| 8 18 0 1 0
3aBeplueHue.
Tema . NIToroeas 9K3ameH
doopma KOHTpons 8 0 0 0
Ntoro 24 18 0

4.2 CopepxaHvue oUCLUMNMUHDBI
Tema 1. O6wume ceepeHust 06 MK AVR. Apxutektypa cemencrsa ATmega.
NeKUuMoHHoe 3aHsiTne (2 yaca(os)):

Ob6Lwwme NOHATUS O MUKPOMNPOLIECCOPAX, MUKPOMPOLLECCOPHBLIX CUCTEMAX U MUKPOKOHTPONNEPAX.
(Aopo, namsatb, nHTEepgenc, nepudepns). Apxutektypa PoH-HelMmaHa, rapsapackas apxmtekTypa.

npaktudeckoe 3aHsitne (1 yaca(os)):

N3yyeHune mooyna ASmegaM: coyHKUNOHANbHbIE BO3MOXHOCTW, COCTaB MOOYyNS, NOAKOYEHNE U
nHumnanmdauns. NHctannaums cpenpl paspabotkn AVRStudio4 n nporpammartopa AS-2. OcBoeHune
paboTbl ¢ UMdpoBbIM ocumnnorpadgom GDS2202.

Tema 2. lNopTbl BBOAa/BbiBOAA. TanMepbl/CYHETYUKN. YHUBEPCaNbHbIN
CUHXPOHHbIN/aCUHXPOHHbIA NPUEMonepenaTymK

JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

[MporpammmpoBaHne NOPTOB BBOAA/BbIBOAA, OYHKLUUN, PEXUMbI, NOpPa3psaHOe yrnpasreHue.
HasHauyeHue, yCTPOCTBO 1 NPOrpaMMmMpoBaHme TaiMepoB MUKPOKOHTPONNEPOB, PEXUMbI paboThl,
WMPOTHO-UMNYNbCHas Moaynaums. 3agaHme paboTbl B pa3nmyHbIX pexmmax.

npaktnyeckoe 3aHsitne (1 yaca(os)):

N3yyeHne cpenbl paspabotkn AVRStudio 4: penaktop, KoMnmnsitop, cumynatop. PaccmoTtpeTb
pparMeHTbl KOOOB N3 PYKOBOACTBA.

Tema 3. Cuctema komaHa: MpuHaTblie 0603HaueHust KomaHapb! Mpsimas appecaums K
peructpam BBoga/sbiBoga KocBeHHasa agpecauusi paHHbix KomaHabl nepecbiiky AaHHbIX
KomaHpabl BeTBNeHust ButoBble KOMaHobl U1 KOMaHObl TECTUPOBaAHUSA OUTOB

JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

RISC apxutektypa MK AVR u cBsi3aHHbIe C HEeil 0COBEHHOCTN CUCTEMbBI KOMaHL 1 METOA0B
agpecauuu.

npakTudeckoe 3aHsitne (1 yaca(os)):

[MporpamMHbIZ CUMYNSATOP M €ro NPUMEHeHne B oTnaake npunoxeHui. Ha npumepax na
PYKOBOLCTBA NONb30BaTENS pacCMOTPeTb paboTy cuMynaTopa ans nepudepun: BHEWHNE
npepbiBaHus, Tanmepsl, USART.

Tewma 4. lNMporpammuposaHue AVR
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

SA3bik accembnepa ans MMKpokoHTponnepos AVR: OMpekTuBbl, Knacchl KOMaH, agpecauns, pabora
¢ 6utamu. MNprmepsl.
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npaktudeckoe 3aHsitne (1 yaca(os)):
Mpumep 13 PykoBoacTBa, ero KOMNMASLMS 1 OeEMOHCTpaunst paboTbl Ha CUMYNSITOPE.

Tema 5. lNocTpoeHne NpUNoXeHUsa co3paHue NpoekTa 3arpy3ka canna KoMnunaums
cumynsiumsa 3arpyska hex-koga B MUKPOKOHTponnep

JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

Ocob6eHHOCTN NOCTPOEHUSI MPUNOXEHWIA AN MUKPOKOHTPONNepoB, bubnmoteku, include dainbl 1
T.0. ANTOPUTM NOCTPOEHUS NMPUNOXEHUS, IOKYMEHTUPOBAHME.

npaktnyeckoe 3aHsitne (1 yaca(os)):

CospgaHve npunoxeHus nonb3osarens n 3arpyaska ero B8 MK. KoHTponb curHanos Ha LngpoBbIX
BbIX04ax C MOMOLLbIO ocumnnorpadga.

Tema 6. MukpokoHTponnepbl XMEGA OcHoBHble xapakTepuctuku MK XMEGA ApxutekTtypa
Mamsitb BBOA-BbiBOA, APOUTPAX LLUNHDI

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

Passutne apxutektypbl oT MEGA k XMEGA. HoBble tpyHKUMN 1 BO3MOXHOCTU. HacTporka
TaKTUPOBaHWS, 1 NOPTOB BBOAA BbIBOAA.

npaktundeckoe 3aHsitne (1 yaca(os)):

OcBoeHune moaynsa xPlaned A3BU. bnok-cxema, npuHUmMnuanbHas anekTpuyeckas cxema u
onvcaHve pasbemos.

Tema 7. Cuctema cobbiTun
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

Cuctema cobbiTuii B APXUTEKTYpeEe MK. HoBble BO3MOXHOCTM Ans pa6OTbI B peXunme XeCTkKoro
peallbHOro BpeMeHnu.

npakTudeckoe 3aHsitne (1 yaca(os)):

3anyctuTtb AeMOHCTpaumoHHoe npunoxeHne ans xPlaned A3BU, paccmoTtpeTb oparMeHThbl koaa,
CBSI3aHHblE C CUCTEMOW COBbITUIA.

Tema 8. NMporpammupoBaHue Atmel Studio 6.2 Pa6orta B ?Atmel Studio 6.2

JNleKLMoHHOoe 3aHsiTne (2 4yaca(oB)):

WHcTannsums Atmel Studio 6.2 , ocobeHHOCTV cpeabl U cuMynsitopa.

npaktnyeckoe 3aHsitne (1 yaca(os)):

MHCTpyMeHTapuin co3aoaHnst NPUNoXeHWin: dpainbl, KOMOUASTOP, CUMYNIATOP, MPOrpamMaTop...
Tema 9. 3apaHusa no XMEGA u Atmel Studio 6

NeKLuMoHHOoe 3aHsiThe (2 yaca(os)):

OcobeHHOCTN CUCTEMbI KOMaHL U aapecaunm ans MukpokoHtponnepos XMEGA. Pepaktop cpefbl
"AtmelStudio6", HanncaHve kona

npaktnyeckoe 3aHsitne (1 4aca(os)):

Taiimep B cucteme cobbitnii MK xXMEGA.

Tema 10. Cuctema cobbiTuin

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

lMocTpoeHmne NprnoxeHus No 3anaHnio €1 pykoBoOCTBa, 3anyck NPUNoXeHusl, caoada paboTbl
npaktnyeckoe 3aHsitne (1 4aca(os)):

MocTpoeHne NpunoxeHns No 3agaHnio €1 pykoBoACTBa, 3anyck NPUNOXeHUs, caada paboTol
Tema 11. Cuctema cobbiTun

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

MocTpoeHne NpUnoXeHns No 3agaHnio €2 pykoBoOCTBA, 3anyck NPUNoXeHus, caada paboTol
npaktnyeckoe 3aHsitne (1 4aca(os)):

MocTpoeHne NpunoXeHns No 3agaHnio €2 pykoBoOCTBA, 3anyck NPUNOXeHUs, caada paboTol
Tema 12. Cuctema cobbiTuin

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

MocTpoeHne NpunoxeHns No 3agaHnio €3 pyKoBOACTBA, 3anyck NPUNoXeHus, caada paboTol

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 6152014 5 A
IElYH

E
CtpaHnua 7 ns 13. —— “l:[

o



Mporpamma aucumnnvHbl "Paspabotka cucteM ¢ MUKPoKoHTponnepamu”; 011800.62 Pannodmanka; rnaBHblii UHXeHep npoekTta N'ymepos
P.N. , accucrenT, 6/c OaHvnos E.B.

npaktudeckoe 3aHsitne (1 yaca(os)):

MocTpoeHne NpunoxeHns No 3agaHnio €3 pyKoBOACTBA, 3anyck NPUNoXeHUs, caada paboTol
Tema 13. BoinonHeHne 3apnaHus 4

npaktnyeckoe 3aHsitne (1 4aca(os)):

lMocTpoeHmne NprnoxeHus No 3anaHnio €4 pykoBOOCTBA, 3anyck NPUNoXeHusl, coada paboTbl
Tema 14. 3apaHue 1 no xMega

npaktnyeckoe 3aHsitne (1 4aca(os)):

BbinonHutb 3apnaHue €1 n3 pasnena pykosoactsa XMEGA: nocTponTb npunoxeHue, NpoBepuTb
paboTy Ha cumynaTope, 3arpy3nTtb B MK, coatb pabory.

Tema 15. 3apaHue 1 no ARM KoHTponnepam
npaktnyeckoe 3aHsitne (1 4aca(os)):

Ha ocHose 3agaHusa 1 no ARM noctpouTb NpuUnoxeHune un B pexmme cumynsaumm Ha ATmelStudio
ybeaomTbcs B ero paboTocnocobHOCTH.

Tema 16. MpoponxeHne pabotbl no ARM
npaktnyeckoe 3aHsitne (1 yaca(os)):

C nomouwbto npunoxerHns SAM-BA 3arpy3ntb nporpamMmy B KOHTPONNEp U ybeanTbCst B KOPPEKTHOM
paboTe Nporpammsi.

Tema 17. 3apaHue no xMOS
npakTudeckoe 3aHsitne (1 yaca(os)):

3HakomcTBo ¢ XTIMEcomposer13 n mogynem XK-1A. OnucaHune cpefbl, NOAKNOYEHNEe bUbNNoTeK,
NOCTPOEHNE NPUNOXEHNS.

Tema 18. 3apaHue no xMOS. lNpoanonxeHne n 3aBepLueHUE.
npaktnyeckoe 3aHsitne (1 4aca(os)):

3anaHuve 13 PykoBoacTsa: 3arpyaka npoekTa, MOCTPOEeHME NPUNoXeHns, 3arpyska B Moaynb XK-1A,
N3MEHEHNEe HEKOTOPbIX 3HAYEHU B MPUoXeHne, HabnoaeHne paboTol.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLUMINHBI (MOLYNSA)

Buabi
. @PopMbI KOHTpONS
Paspen Hepens | camocTositenoHon [TpyA0eMKOCTb b
N AducuunnnHbl C"zmec'rpcemecrpa paboTbl (B wacax) caMOCL%’g:bTbHOM
CTYL,EHTOB P
Tema 1. Obwwue
1 [cBenenms 06 MK AVR. 8 1 MoaroTtoBka kK 5 YCTHBIA OMPOC

‘|ApxutekTypa YCTHOMY ONpocCy
cemenctea ATmega.

Tema 2. [NopThbl
BBOOA/BbIBOOA.

Tanmepbl/CHETYNKM MoaroToBeka kK o

2. o 2

YHuBepcasbHbIi 8 YCTHOMY ornpocy 4 YCTHBIN ONIpOC
CUHXPOHHbIN/aCUHXPOHHBIN
npuémonepenarynk
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)

CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

JucumnnvHbl Cemectp

Tema 3. Cuctema
KomaHn: MNpuHsTble
o0603HavyeHns KomaHabl
Mpamas appecaums K
perncTpam
BBOOA/BblBOOA
3.|KocBeHHas apgpecauns
NaHHbIX KoMaHabl
NepecbINKy OaHHbIX
KomaHabl BeTBneHus
BuTtoBble koMaHabl U
KOMaHbl TECTUPOBAHUS
ouToB

Tema 4.

noaroToska K
4.25%rpaMMMposaHme 8 4 YCTHOMy ONPOCY 4

Tema 5. lNocTpoeHune
NPUNOXeHNs co3naHme
npoekTa 3arpyska
5.|cpaina komnunaumns 8
cUMynaumns 3arpyska
hex-kona B
MUKPOKOHTpONNep

Tema 6.
MukpokoHTponneps.bl
XMEGA OcHoBHble
6.[xapakTepuctnkn MK 8 6 | OAroTOBKa K 4
XMEGA ApxutekTypa yCTHOMY onipocy
[Mamatb Beoa-BbiBOA,
ApbuTpax WuHbl

v Tema 7. Cuctema 8 v MoaroToBka K 4
"lcobbITnin YCTHOMY Ornpocy

Tewma 8.
[MporpammupoBaHme
8.|Atmel Studio 6.2 8 8
Pabota B ?Atmel Studio
6.2

NTtoro 30

8 3 noaroToBka K 4

THbIM ON
YCTHOMY Onpocy yc onpoc

YCTHbI ONpocC

noaroToBkK
5 OoAroToBka K 4

THbIM ON
YCTHOMY Onpocy yc onpoc

YCTHbI ONpocC

YCTHbI ONpocC

noaroToBka K 4

K KBW
KONNOKBUYMY ONNOKB1YM

5. O6bpa3oBarenbHble TEXHONOMMU, BK/IOYAs MHTEPaKTUBHblEe hopMbl 06yUYeHUs

Ncnonb3yloTcst Takue MHTepakTnBHbIE PopMbl 0Oy4eHMS Kak 06CYyXAEHNE TEOPETUYECKMX BOMPOCOB,
NOAroTOBKA M NPeLCTaBNEHNE 0OKNANO0B, MPOBEAEHNE ONNL-ONPOCOB, NPUMEHEHME POSIN IKCNEPTOB
LNS CTYOEHTOB.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauumm rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. O6wume ceepeHust 06 MK AVR. Apxutektypa cemenctsa ATmega.
YCTHbIV ONPOC, NPUMEpPHbIE BOMPOCHI:
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NcTtopusa cospaHusa apxutektypbl AVR. Onncanme apxutektypbl MK AVR. PasHosugHoctn MK AVR.
ApxutekTtypa cemerictea AVR ATmega.

Tewma 2. NopTbl BBOAA/BbIBOAA. TanMepbl/CYETYNKU. YHMUBEpPCalNbHbIA
CUMHXPOHHbIN/aCUHXPOHHbIN NpUEéMonepepaTymk

YCTHbIi OMPOC , MPMMEPHbIe BOMPOCHI:

HasHayeHue NopToB BBOAA-BbIBOAA, CTPYKTYpa, MpOorpaMMmpoBaHue. TanMepbl-CHeTYMKN: OYHKLNN,
CTPYKTypHas cxema, nporpammmpoBaHue, pexmmol pabotbl, WM. USART (YCAIM) - ocHoBa
nocnenosaTefnbHON nepugepun.

Tema 3. Cucrema komaHa: MpuHsaTble o603HaueHns KomaHobl Mpsimas agpecauus K
peructpam BBoga/BbiBoga KocBeHHasi agpecauus gaHHbix KoMaHAabl nepecbiyiku AaHHbIX
KomaHpgbl BeTBNneHusi Butoeble KOMaHabl U KOMaHObl TECTUPOBaHUsSi GUTOB

YCTHbIi ONPOC , MPUMEPHbIE BOMPOCHI:

Knaccudprkauns komaHn n onvcaHve Kaxaoro knacca. Agpecauns (pernctpbl, namaTb,
BBO-BbIBOL,).

Tewma 4. lNMporpammuposaHune AVR
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:
A3blk accembnepa ans AVR: onpekTvBbl, KOMaH4bl, ONpeneneHns, NpuMepsbl.

Tema 5. MocTpoeHne NpUNoXeHUsi co3aaHue NpoekTa 3arpy3ka dpaina KoMNUALUms
cumynsiuus 3arpy3ska hex-koga B MUKPOKOHTponep

YCTHbI ONpOC , NPUMEpPHbIE BOMPOChI:
cpena AVRStudio4, 3arpy3uuk AS-2, mogynb ASmegai28

Tema 6. MukpokoHTponnepbol XMEGA OcHoBHble xapakTepuctuku MK XMEGA ApxutekTtypa
MamsTb BBOA-BbIBOA, ApOUTPAX LLUUHDI

YCTHbIN ornpoc , npuMepHble BOMNPOCHI:

Apxutektypa MK AVR, XMEGA (oTnn4ue, HoBble BO3MOXHOCTU), XapakTEPUCTUKN BHELIHNX
YCTPOWCTB.

Tema 7. Cuctema cobbiTun

YCTHbI ONpPOC , NPUMEpPHbIE BOMPOChI:

Cuctema cobbIThiA: oyHKLMMW, NPOrpaMMMpoBaHme, annapaTHas peanvuaauust, npuMepbl NPYMEHEHNS.
Tema 8. NporpammupoBaHue Atmel Studio 6.2 Pa6ora B ?Atmel Studio 6.2

KONMOKBUYM , MPUMEPHbIE BONPOCHI:

Cpena AtmelStudio6.2, HadHa4yeHne paboynx OKOH, OTKPbITUE NPOEKTa, MOCTPOEHME PeLleHms,
otnagka, C, C++ ansa nporpammmposaHuns MK B cpene AtmelStudio6.2,

Tema 9. 3apaHusa no XMEGA u Atmel Studio 6
Tema 10. Cuctema cobbiTui

Tema 11. Cuctema cobbiTuin

Tema 12. Cuctema cobbiTuin

Tema 13. BoinonHeHue 3apaHus 4

Tema 14. 3apaHue 1 no xMega

Tema 15. 3apaHue 1 no ARM kKoHTponnepam
Tema 16. MpoponxeHne pa6otbl no ARM
Tema 17. 3apaHue no xMOS

Tema 18. 3apaHue no xMOS. lNpoaonxeHne n 3aBepLueHUE.
Tema . UToroBas coopma KOHTpoOns

[MpuMepHble BOMPOCH! K 9K3aMeHY:

BOMPOCbI K KOJINOKBUYMY N SAYETY

1. Knaccucpukaums mmkponpoLeccopos, 0606weHHas normyeckas CTpykTypa.
2. [Nporpammmpyembiii TaiMep, Ha3HavYeHne, YCTPOMCTBO.
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3. MpocTble 0gHOKPUCTaNbHbIE MUKPOKOHTPONNEPDI, apXUTEKTYPA, BPEMEHHbIE LUKbI, CUCTEMA
KOMaHAa.

4. MukponpoueccopHas cuctema, QoyHKLMOHaNbHas cxema.
5. Nporpammmnpyembii napannenbHbli NHTEPAIENC.

6. YcTpoicTtea namatn MmyukponpoueccopHblix cuctem. O3Y, MNM3Y (gonaw), knaccugukaums,
napameTpbl.

7. Cnctema komaHa, cnocobbl agpecauun.

8. MpepbiBaHNS, KOHTPONNEP NPEPbLIBAHWIA, NPOrPAMMUPOBAHNE MPEpPbIBAHUIA.
9. MapBapackas apxutekTypa, ee 0CoOBeHHOCTH.

10. MNpsamon goctyn k namatu, kKoHtponnep MNANM, nporpamMmmpoBaHue.

11. UHtepdpeiic FUTUREbus, apxutekTypa, cBoncTBa.

12. MapannenbHbIii 1 NocnenoBaTeNbHbIi 0OMEH OaHHbIMU, KOHTPOMNEPDI.

13. lNpencrasneHne yncen, popmatbl JaHHbIX.

14. HTepdeincbl, knaccudpukaumns. CtaHoapTHble MHTepPMenChbl, Ha3Ha4YeHe, OCHOBHbIE
napameTpbl.

15. MNocnenoBaTtenbHblii 06MeH aaHHbIMK (YCATT), cxema, npumMeHeHme.
16. NHTepdpeinc VMEbus, cneundukaumns, apxmtektypa, HasHavyeHue.

17. Bbicokonpon3soanTenbHble 32-x pa3psaHble MukpokoHTponnepsl (AVR, ARM). OcobeHHoCTH
apXUTEKTYPBbI.

18. JlokanbHble ceTn: Knaccugpukauus, nepapxmieckast CTpykTypa, ypoBHU 1 MPOTOKONbI,
annapaTHble Pecypcbl MUKPOKOHTPO/NEPOB.

19. CpeanctBa pa3paboTkm 1 0TNanky yCTPOMNCTB HA OCHOBE MUKPOKOHTPONNEPOB.

7.1. OcHOoBHas nuTeparypa:

1. Yrptomos, E. IN. Uudpposasi cxemoTexHuka : y4eb. nocobue nns By3os / E.IN. Yrpiomos. ? 3-e nag.,
nepepab. n gon. ? Cl6.: BXB-Metepbypr, 2010. ? 809 c.: un. - ISBN 978-5-9775-0162-0.
http://znanium.com/bookread.php?book=350426

9B6C

"3HaHuym"

2. 'ymepos P.W. lNporpammmpyemble MUKPO3NEKTPOHHbIE CUCTEMbI. HacTb |. 8-paspanHbie
MUKPOKOHTpONNEpPbl. PyKkOBOACTBO K NPaKTUKYMy [DNeKTPOHHbIN pecypc]. KasaHb, KIMdY, 2014.
-74c. - Pexum pgoctyna: http:/kpfu.ru/main_page?p_cid=12554&p_view=1&p_random=203

9bC
Koy

3. MukywuH, A. B. LudppoBble ycTpoiicTea 1 Mukponpoueccopsl: y4eb. nocobue / A. B. MukywuH, A.
M. CaxHes, B. V. CeaunnuH. ? ClN6.: BXB-MNeTtepbypr, 2010. ? 832 c.: nn. ? (YyebHas nutepartypa
ans By3os). - ISBN 978-5-9775-0417-1. - Pexxum goctyna:
http://znanium.com/bookread.php?book=350706

9bC

"3HaHuyMm"

7.2. JlononHuTenbHasa nuteparypa:

1. l'ymepos P.W. TporpamMmmmnpyemble MUKPO3NEKTPOHHbIE cucTeMbl. HacTb |l. 32-paspsaHble
MUKPOKOHTpONnepbl. PykOBOACTBO K NPaKTUKYMy [DNeKTPOHHbIN pecypc]. KasaHnb, KMNdY, 2014. -61
c. - Pexxum pgoctyna: http://kpfu.ru/main_page?p_cid=125548&p_view=1&p_random=203

9bC

Koy
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2. PeBuny, KO. B. 3aHumaTenbHas MukpoanektpoHuka / K0.B. Pesuny. ? CI6.: BXB-IMeTtepbypr, 2007.
? 580 c.: un. - ISBN 978-5-9775-0080-7. - Pexum goctyna:
http://znanium.com/bookread.php?book=350358
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7.3. UHTEepHeT-pecypcChbl:

xMos, XK-1A Development Board Tutorial -
http://www.xmos.com/published/xmos-programming-guaide?version=Ilatest

xTIMEcomposer user guaide rev.13.0.0 -
https://www.xmos.com/download/public/xTIMEcomposer-User-Guaide%2813/0/0%29.pdf
AnnapatHble cpeacTsa Ha MUKPOKOHTponnepax cepun SAM -
http://www.as-kit.com/hardware/hardware_ SAM7.htm|

Pykosoacteo nonb3osatens no AVR MukpokoHTponnepam XMEGA -
http://www.gaw.ru/html.cgi/txt/doc/micros/avr/arh_xmega/index.html

Cant komnaHun 3PO 0 MUKPOKOHTPONNepax pasnMyHbIX NponssoauTenei - hitp://www.mymcu.ru

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHune ancumnaunHbl "PaspaboTka CMCTEM C MUKPOKOHTpONnepamMun” npeanonaraet
NCMONb30BaHNE CNenyOWero MaTepuanbHO-TEXHNYECKOro obecneyeHns:

MepeyeHb MaTepuranbHO-TEXHNYECKOro obecrnedyeHns BKIoYaeT B cebs:

- BO3MOXHOCTb [OCTYyNa K 3NeKTPOHHBIM pecypcam cetn VIHTepHeT B ayaMTopumn Ans
CaMOCTOSITENbHOM PaboThbl U C NNYHBIX MOBWBHBIX ycTpoicTB Yepeld WiFi-ctaHuumio;

- ONS noanepXkn MynbTumMeana-npe3eHTaunini BO BPEMS NEKLMOHHBIX 3aHATUR UCNONb3YyOTCS
cnenyowme nporpammHble npoaykTbl: Microsoft Power Point B coctaBe Microsoft Office 2007 (2
akagnemmyeckme nuuenHsum), OpenOffice.org 3.0 Impress (oTkpbiTaa nuueH3una GPL), Adobe Reader
9 (NpenocTaBNeEHO PUINYECKUM dhakynbTeToM Anst 20 paboymnx MECT Ha YCNOBUSIX aKaaeMN4ecKon
nuueHsuun Microsoft);

- CTauMoHapHoe N NepeHoCHoe AEMOHCTPaUNOHHOEe 060pyAoBaHNE (My/IbTUMEAWIAHBIE MPOEKTOPHI,
HOyTOYKM);

- nabopatopHoro obopynoBaHMs Ha ocHoBe MUKPOKOoHTponnepos AVR, ARM n xMOS

ARMkomnnekTbl NMLEeH3MOHHOro nporpammHoro obecnedveHust AVR Studio412, JAR Embedded
Workbench, AtmerStudio6.2,

xTIMEcomposer13 nns pa3paboTku NpunoxeHuin (becnnaTHble BEPCUL).
Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no

HanpasneHnio 011800.62 "Pannoduamka” n npodonnio noarotoBkn TenekoMMyHUKaUNOHHbIe
CUCTEMbl N NHQDOPMALMOHHbIE TEXHOOTNN .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 6152014 ;

E
CrtpaHnua 12 n3 13. 118Y HITI

A
H

o



Mporpamma aucumnnvHbl "Paspabotka cucteM ¢ MUKPoKoHTponnepamu”; 011800.62 Pannodmanka; rnaBHblii UHXeHep npoekTta N'ymepos

P.N. , accucrenT, 6/c OaHvnos E.B.

ABTOpP(bI):
'ymepos P.W.

JHaHunos E.B.

PeueH3eHT(bl):
Hacbipos U.A.

PervnctpaunoHHbii Homep 6152014

Crtpanunua 13 n3 13.

2
1184

AE
HH

PHEORM,

KETPOHHBH

A

<
B

EPCHTET

AHATTAMECKAR CrCTEMA KPY



