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Mporpamma aucumnnvHbl "Teopust 1 NpuMeHeHne MKpokoHTponnepos"; 011800.62 Pannodusrka; rnasHbIv MHXeHep npoekTa 'ymepos

Mporpammy avcumnnuHbl paspabotan(a)(n) rnaeHbI MHXeHep npoekTa N'ymepos P.U. HAJ
actpodpoTomeTpum 1 3Be3aHbIX atMmochep Kadenpa actpoHOMUM 1 KOCMUYECKOW reogesnu ,
Rustem.Gumerov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenbto ocBoeHns aucumnnuHbl (Mogyns) Teopns n NpUMeHeHne MUKPOKOHTPONNEPOB SBNSETCS
N3yyeHne MUKPOKOHTPONEPOB Ha OCHOBE 8-M1 16-TK 1 32-X pas3psaaHbIX NPOLLECCOPHbIX S4ep U UX
NPUMEHeHNe B yCTPOCTBax ynpasneHns n 06paboTkm faHHbIX.

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

JaHHas yyebHas oncumnnnHa BkodeHa B pasnen " 53.B.8 MNpodgeccmnoHanbHbIA" OCHOBHOM
obpaszoBartenbHoit nporpamMmebl 011800.62 Paanodursnka n 0THOCUTCS K BapuaTyMBHOM YacTu.
OcBauBaetcs Ha 4 kypce, 7 CEMeCTp.

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

Lns ocBoeHusi coaepXaHvs AUCLMNINHBI HE0OX0AMMO 3HAHNE OCHOB PaaN03NEKTPOHUKMN,
LUNJOPOBOM 3NEKTPOHUKKU, MHGOopMaTUKK. OHa popmmpyeT npodheccnoHanbHble KOMNETEHLMN,
HeobxoaMMble ONs NPOXOXAEHNS y4ebHbIX U MPOM3BOACTBEHHbBIX MPaKTUK, OCBOEHUS MOynel
npogoeccnoHanbHOro unkna.

3. KomneteHuuu obyyarowerocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUMIINHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUnn:

PacwmncbpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUN
MK-1 CNOCOBHOCTb MCNONb30BaTh HA30BbIE TEOPETUHECKNE 3HAHUS
(npodpeccunoHanbHble (B TOM Yncne No gucuMnInHam npounnaanmm) ons peweHns
KOMNeTeHLmm) npogbeccroHanbHbIX 3aaad
MK-2 CNoCcoBHOCTb NPUMEHSATL Ha NpaKTUKe 6a30Bble
(MpocpeccnoHantHbie n OCbeCCVIOHanprbIe HaBbIKW P
KOoMreTeHuun) P
MNK-3 CNOCOBHOCTb NOHMMATbL MPUHLMMBLI PaboThl 1 METOAbI
(npodpeccunoHanbHble SKcnayataunm COBPEMEHHON pagnoanekTPOHHOM 1 ONTUYECKOM
KOMNeTeHLmm) annapaTtypbl 1 06opynoBaHUs
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 MHPOPMALIMOHHbBIX TEXHONOrNIA
(npodpeccunoHanbHble LNS peleHns 3ana4d B 06nact pagnoTeEXHUKN,
KOMNeTeHLmm) pPagnoaneKkTPoOHNKN 1 pagnoguamnkm (B COOTBETCTBUN C

npocomnunaaumnen)
[K-6 CMOCOBHOCTb K MPOGECCHOHANBbHOMY Pa3BUTUIO 1
(MpocheccnoHabHLIe camMopasBuTUIo Bpo6nacw| aumoq)mgmpm N 3NEKTPOHUKM
KOMMeTeHuun) 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 TpyooeMKOoCTb AMCLMMNANHBI COCTaBNseT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMINHBI 3a4€eT B 7 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.
Tanmepbl/CHETYNKMN.

2. YHvBepcasnbHblIii / 2 2 0 2

CUHXPOHHbIN/aCUHXPOHH

npuémornepenarynk

=
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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

YCTHbIN onpoc

Tema 4.
[MporpammupoBaHue
AVR

YCTHbIN onpoc

Tema 5. lNocTtpoeHune
NPUNOXeHNs co3aaHne
npoekTa 3arpyaka

. |dpaitna komnunaums

cUMynsauns 3arpyska
hex-kopa B
MUKPOKOHTpONNEP

YCTHbIN onpoc

Tema 6.
MwukpokoHTponnepsbl
XMEGA OcCHOBHble

. [xapaktepuctukm MK

XMEGA ApxutekTypa
MamaTtb Boo-BbiBOA
ApbuTpax WuHbI

YCTHbIN onpoc

Tema 7. Cuctema
coObITuni

YCTHbIN onpoc

Tewma 8.
[MporpammupoBaHue

. |Atmel Studio 6.2

Pab6ota B ?Atmel Studio
6.2

Konnoksuym

Tema 9. 3apaHus no

. IXMEGA n Atmel Studio

6

Konnoksunym

10.

Tema 10. BbinonHeHwne
3a4aHns no
nabopatopHoit paboTe
o1

10

YCTHbIN onpoc

11

Tema 11. BoinonHeHune

‘(BapaHus 2.

11

YCTHbIN onpoc

12

Tema 12. BbinonHeHune

‘(BapgaHusa 3

12

YCTHbIN onpoc

13.

Tema 13. BbinonHeHune
3anaHua 4

13

YCTHbIN onpoc
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Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
N ,D,ulc\:nuunnunbll CemecTp czzgz‘;'a ux Tl(’gﬁgg:)lf)ocm TeK\I((LCI).I.:Tt:) ﬁ:;prl
oayns Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI

Tema 14. 3agaHue 1 no YCTHbIN onpoc
14. xMega 7 14 0 0 2

Tema 15. 3apaHne 1 no
15. ARM koHTponnepam / 15 0 0 2

Tema 16. lNpononxeHne
16.|pabotbl no ARM 7 16 0 0 2

Tema 17. 3apaHune no
17. «MOS 7 17 0 0 2

Tema 18. 3anaHuve no
18.xMOS. lNpononxeHne n| 7 18 0 0 2

3aBeplueHue.

Ntoro 18 0 36

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

Obwme NOHATUS 0 MMKPOMNPOLIECCOPaX, MUKPOMPOLIECCOPHbIX CUCTEMAX M MUKPOKOHTpONIepax.
(Aopo, namaTtb, nHTEpeinc, nepudepus).

naboparopHasi pabora (2 yaca(oB)):
N3yveHne mooyns ASmegaM, paboTbl ¢ undpposbiM ocuunnorpagom GDS2202

Tema 2. lNopTbl BBOAa/BbiBOAA. TanMepbl/CYHETYUKN. YHUBEpPCaNnbHbIN
CUHXPOHHbIN/aCUHXPOHHbIA NPpUEéMonepenaTymK

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

HasHauyeHue, yCTPOMCTBO 1 NpOrpaMMmnpoBaHme TaiMepoB MUKPOKOHTponnepoB. 3aaaHme paboTol B
Pa3NnNYHbIX pexumax.

naboparopHas pabora (2 4aca(oB)):
N3yyeHne cpenbl paspabotkn AVRStudio 4.

Tema 3. Cuctema komaHA: MpuHaTblie 0603HaueHust KomaHapb! Mpsimas appecaums K
peructpam BBoga/sbiBoga KocBeHHasa agpecauust naHHbix KomaHabl nepecbiikyu AaHHbIX
KomaHpabl BeTBNeHusi ButoBble KOMaHobl U KOMaHObl TECTUPOBaAHUSA OUTOB

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

Apxutektypa MK AVR 1 cBsizaHHbIe C HUM OCOBEHHOCTM CUCTEMbI KOMaHA U METOLOB agpecaLun.
naboparopHas pabora (2 yaca(oB)):

MporpaMMHbIi CUMYNSTOP U €ro NPUMEHEHNE B OTNaAKe NPUITOXEHNIA.

Tewma 4. lNMporpammuposaHue AVR

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

SA3blk accembnepa anst MukpokoHTponnepoB AVR. CnHTakcuc n npuMepb..

naboparopHasi pabora (2 4aca(oB)):

Mpumep 13 pykoBOACTBA, Ero KOMMUASALMS N OEMOHCTpauUns paboTbl Ha CUMYNSATOPE.

Tema 5. lNocTpoeHne NpuUNoXeHUsa co3paHue NpoekTa 3arpy3ka canna KoMnuNaums
cumynsiumsa 3arpyska hex-kogoa B MUKPOKOHTponnep

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

Oc0b6eHHOCTN NOCTPOEHUS NPUNOXEHWIA AN MUKPOKOHTPONNEPoB, 6ubnnoteku, include dainbl 1
T.0.

{ TPOHHB H
B_EPCHTET
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naboparopHas pabora (2 yaca(oB)):
CoszpaHve NpunoxeHns nonb3osartens u 3arpyska ero 8 MK.

Tema 6. MukpokoHTponnepbol XMEGA OcHoBHble xapakTepuctuku MK XMEGA ApxutekTtypa
MamsTb BBOA-BbIBOA, APOUTPAX LLUMHDI

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

Passutume apxmtektypbl oT MEGA kK XMEGA. HoBble goyHKLMN 1 BO3SMOXHOCTMW.
naboparopHas pabora (2 4aca(oB)):

3HakomcTBO ¢ Mmoaynem xPlaned A3BU

Tema 7. Cuctema cobbiTun

JNleKLLMOHHOe 3aHsiTue (2 Yaca(os)):

Cuctema cobbituin B apxutektype MK. HoBble BO3MOXHOCTW Anst paboTbl B PEXUME XECTKOro
peanbHOro BPEMEHMU.

naboparopHas pabora (2 4aca(oB)):

3anyctuTtb AeMOHCTpaumoHHoe npunoxeHne ong xPlaned A3BU, paccmoTtpeTb pparMeHThbl Koaa,
CBSI3aHHblE C CUCTEMOW COBbITUIA.

Tewma 8. NporpammuposaHue Atmel Studio 6.2 Pabota B ?Atmel Studio 6.2

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

Wuctannsaumusa Atmel Studio 6.2 , ocobeHHOCTM cpeabl U cuMynsTopa.

naboparopHasi pabora (2 4aca(oB)):

MHCTpyMeHTapuin co3agaHns NPURoXEeHUin: panbl, KOMAUAATOP, CUMYNATOP, NPorpamMaTop...
Tema 9. 3apaHusa no XMEGA u Atmel Studio 6

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

OcobeHHOCTN CUCTEMbI KOMaHL, U aapecaumm ans MukpokoHtponnepos XMEGA. Pepaktop cpenbl
"AtmelStudio6", HanncaHve kona

naboparopHas pabora (2 4aca(oB)):

Taiimep B cucteme cobbitnii MK xXMEGA.

Tema 10. BoinonHeHme 3apaHus no naboparopHomn paborte €1

naboparopHasi pabora (2 yaca(oB)):

MocTpoeHne NpunoxeHns No 3agaHnio €1 pykoBoaCTBa, 3anyck NPUNoXeHus, caada paboTol
Tema 11. BoinonHeHue 3apaHuns 2.

naboparopHas pabora (2 4aca(oB)):

lMocTpoeHmne NprnoXxeHns No 3anaHnio €2 pyKoBOACTBA, 3amnyck NpPUoXeHus, coada paboTobl
Tema 12. BoinonHeHue 3apaHus 3

naboparopHasi paborta (2 4aca(oB)):

MocTpoeHne NpunoxeHns No 3agaHnio €3 pyKoBOLOCTBA, 3anyck NPUNoXeHUs, caada paboTol
Tema 13. BbinonHeHne 3apgaHus 4

naboparopHasi pabora (2 4aca(oB)):

MocTpoeHne NpunoxeHns No 3agaHnio €4 pykoBoACTBa, 3anyck NPUNOXeHUs, caada paboTol
Tema 14. 3apaHue 1 no xMega

naboparopHasi pabora (2 4aca(oB)):

BbinonHutb 3apnaHue €1 n3 pasgena pykosoactsa XMEGA: nocTponTb NpunoxeHue, NpoBepuTb
paboTy Ha cumynaTope, 3arpy3ntb B MK, coatb pabory.

Tema 15. 3apnaHue 1 no ARM KoHTponnepam
naboparopHasi pabora (2 4aca(oB)):

Ha ocHose 3apnaHusa 1 no ARM noctpoutb npunoxeHune v B pexmme cumynsaumm Ha ATmelStudio
ybeontbcs B ero paboTocnocobHOCTL.

Tema 16. MpoponxeHne pabotbl no ARM
naboparopHas pabora (2 4aca(oB)):

{ TPOHHB H
B_EPCHTET
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C nomoubto npunoxerHns SAM-BA 3arpy3ntb nporpamMmy B KOHTPORep 1 ybeantbCst B KOPPEKTHON
paboTe nporpammsi.

Tema 17. 3apaHue no xMOS

naboparopHasi pabora (2 yaca(oB)):

3HakomcTtBo ¢ XTIMEcomposer13 n mogynem XK-1A.

Tema 18. 3apaHue no xMOS. NMpoanonxeHne u 3aBepLueHUE.
naboparopHas pabora (2 4aca(oB)):

3apaHue n3 PykoBoacTsa: 3arpyska npoekTa, NoCTPoeHe NpunoXxeHus, 3arpyaka B mogynb XK-1A,
N3MEHEeHNEe HEKOTOPbIX 3HAYEHU B MPUNoXeHne, HabnoaeHne padboTol.

4.3 CTpyKTypa u copgepxaHme caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

Buabi
N Paspen Cemect Hepens | camoctositenbHomn [TpynoeMKOCTb g;?a%“g:'o:?:;gaga
AducumnnmHbl pcemecrpa paboTbl (B yacax) 260TbI
CTYAEHTOB P
Tema 2. [NopTbl
BBOJa/BblBOAA.
TanMepbl/CHETHMKN. MogroToeka K o
2. o 7 2 4 THbIA On
YHuBepcasbHbIi YCTHOMY Onpocy ye onpoc
CUHXPOHHbIN/AaCUHXPOHHbIN
npuémornepenarynk
Tema 3. Cucrtema
KomaHna: MpuHATbIE
ob6o3HayeHns KomaHapl
Mpsimasa agpecauns K
perncrpam
BBOOA/BblBOAA
noaroToBka K -
3. [KocBeHHas agpecaums 7 3 oAroroska 4 YCTHbI ONpocC

naHHbix Komanabl yCTHOMy onpocy

nepecblIKN OaHHbIX
KomaHnbl BeTBNeHus
BuTtoBble koMaHaObl U
KOMaHObl TECTUPOBAHUA

6uToB
Tema 4.
noaroToBka K o
4. EsgrpaMMMposaHme 7 4 YCTHOMY OMpOCy 4 YCTHbIA onpoc

Tema 5. lNocTtpoeHue
NPUNOXeHNs co3naHne
npoekTa 3arpyska

5. |paina komnunaumns 7 5
cUMynaumns 3arpyska
hex-kona B
MUKPOKOHTpONNep

Tema 6.
MukpokoHTponneps.l
XMEGA OcHoBHble
6. [xapakTepuctnkn MK 7 6
XMEGA ApxutekTypa
[Mamatb Beoa-BbiBO4,
ApbuTpax WuHbI

Tema 7. Cuctema v v MOAroToBka K 4
cobbITUIA YCTHOMY Onpocy

noaroToBka K 4

THbIM ON
YCTHOMY Onpocy yc onpoc

noaroToBka K 4

THbIM ONn
YCTHOMY Onpocy yc onpoc

YCTHbI ONpocC
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Buabi
N dDopMbl KOHTPONSA
Paspen Hepens | camocTosiTensHon [TpyAo0eMKOCTb b
N AducumnnuHbl CeNIechcemecrpa paborthbl (B yacax) caMOCTa%’gTeb':bHo"'
CTYyAOEeHTOB P
Tema 8.
[MporpammmpoBaHue
8. |Atmel Studio 6.2 7 8 Egﬁ;g;gﬁ'(a K 4 KONMOKBUYM
Pabota B ?Atmel Studio yMy
6.2
Tema 9. 3apaHuns no
, noaroToBka K
9. )6(MEGA n Atmel Studio 7 9 KONNOKBIYMY 4 KONMOKBUYM
Tema 10. BoinonHeHwne
3agaHuns no noaroToska K o
10. nabopartopHoii paboTe 7 10 YCTHOMY Onpocy 4 YCTHBIN OMpoC
o1
Tema 11. BoinonHeHne NOAroToBKa K o
11. 3ananms 2. 7 11 YCTHOMy ONPOCY 4 YCTHbI ONpocC
Tema 12. BbinonHeHwne NnoaroToBka K o
12. 3ananus 3 7 12 YCTHOMY ONPOCY 4 YCTHbIA ONpocC
Tema 13. BoinonHenve MoAroToBka K o
13. 3anaHus 4 7 13 YCTHOMY OMpPOCY 4 YCTHbIA OMpoC
Tema 14. 3anaHue 1 no NnoaroToBka K o
14. xMega ’ 14 YCTHOMY Onpocy 4 YCTHbI ONpoc
Tema 17. 3agaHue no noaroToBka K o
17. «MOS 7 17 YCTHOMy ONPOCY 2 YCTHbI ONpocC
NTtoro 54

5. O6pa3oBarenbHble TEXHONOrMU, BK/IOYAsA MHTEPaKTUBHblEe hopMbl 06yUYeHus

NcnonbayloTcst Takue MHTepakTnBHbIE POpMbl 0Oy4eHMS Kak 06CYXAEHNE TEOPETUYECKMX BOMPOCOB,
NOAroTOBKA M NPeLCTaBNEHNE NOKNANO0B, MPOBEAEHNE ONNL-ONPOCOB, NPYMEHEHMNE POSIN IKCNEPTOB
LNS CTYOEHTOB.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTU, MPOMeXYTOYHOWM
aTTecrauum rno MToram OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. O6wume ceepeHust 06 MK AVR. Apxutektypa cemencrsa ATmega.

Tema 2. lNopTbl BBOAa/BbiBOAA. TanMepbl/CYHETYUKN. YHUBEPCaNbHbIN
CUHXPOHHbIAN/aCUHXPOHHbIA NPpUEéMonepenaTymK

yCTHbIVI ornpoc , npnMepHbie BOMNPOCHI:

HasHayeHne NopToB BBOOA-BbIBOAA, CTPYKTYPa, MporpamMMmmpoBaHne. TanmMepbl-CHETYUKN: OYHKLNN,
CTPYKTypHasi cxema, nporpamMmmpoBaHue, pexmmbl pabotsl, WM. USART (YCAIM) - ocHoBa
nocnenosaTefnbHON nepudepun.

Tema 3. Cucrtema komaHa: MNMpuHsaTbie 0603HaueHust KomaHab! Mpsimas appecaums K
peructpam BBoga/sbiBoga KocseHHas agpecauusi paHHbix KomaHabl nepecbiiku AaHHbIX
KomaHpabl BeTBNeHusi ButoBble KOMaHAbl U KOMaHAbl TECTUPOBaAHUSA OUTOB

YCTHbIA ONPOC , MPMMEPHbIE BOMPOCHI:

Knaccudomkauunsa komaH n onnucaHme Kaxnoro knacca. Agpecaumns (permctpbl, namsaTb,
BBOO-BbIBOL).

Tema 4. NMporpammuposaHue AVR
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

KTPOHHEBH
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A3blk accembnepa anst AVR: onpekTrBbl, KOMaH4bl, ONpeneneHns, npuMepsbl.

Tewma 5. NocTpoeHne NpunoxeHnsa cospaHme NpoekTa 3arpy3ka cpanna KOMNUASLMUA
cumynsauus 3arpyska hex-koga B MUKpOKOHTpoOnnep

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:
cpena AVRStudio4, 3arpysuuk AS-2, mogynb ASmegai28

Tema 6. MukpokoHtponnepbl XMEGA OcHoBHble xapakTepucTuku MK XMEGA Apxutektypa
Mamsatb BBoa-BbiBOA, ApOUTPAX LLUMHbI

YCTHbIA ONPOC , MPUMEPHbIE BOMPOCHI:

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

Tema 7. Cuctema cobbiTumn

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

CucTtema cobbITUii: OyHKLMM, MPOrpaMMUpPOBaHMe, annapartHas peanusaums, NpUMepbl NPYUMEHEHMS.
Tewma 8. NporpammupoBaHue Atmel Studio 6.2 Pabota B ?Atmel Studio 6.2

KONNOKBWYM , MPUMEpPHbIE BOMPOCHI:

Cpena AtmelStudio6.2, HasHayeHne pabo4nx OKOH, OTKPbITME NPOEKTa, MOCTPOEHNE pPeLeHS,
otnagka, C, C++ ansa nporpammmposaHuns MK B cpene AtmelStudio6.2,

Tema 9. 3apaHusa no XMEGA u Atmel Studio 6
KONMOKBUYM , MPUMEPHbIE BONPOCHI:

MHorosaepHble, MHoronoTo4dHble MK ¢ sopom xCore: apxuTekTypa, 06nact NpuMeHeHus,
0Cc0BeHHOCTM pa3paboTKu NPUNOXEHWIA.

Tema 10. BoinonHeHne 3apaHus no naboparopHomn paborte €1
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

OnucaHwne atanoB pa3paboTku nporpamMmbl 4ns 3agaHms 1.
Tema 11. BoinonHeHne 3apaHus 2.

YCTHbIA ONPOC , NPUMEpPHbIE BOMNPOCHI:

OnucaHne atanoB pa3paboTkn NporpamMmbl ons 3agaHms 2

Tema 12. BoinonHeHue 3apaHus 3

YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

OnucaHne atanoB pa3paboTku NporpamMmbl ons 3agaHms 3

Tema 13. BbinonHeHue 3apaHunsa 4

YCTHbIA ONPOC , NPUMEpPHbIE BOMNPOCHI:

OnucaHune aTanos pa3paboTky NporpamMmbl Ons 3agaHns 4

Tema 14. 3apaHue 1 no xMega

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

OcobeHHoCTN NporpamMmmnpoBaHus "cuctemol cobbiTnii" MK xMEGA.
Tema 15. 3apaHue 1 no ARM koHTponnepam

Tema 16. MpoponxeHne pabotbl no ARM

Tema 17. 3apaHue no xMOS

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

Cpena xTIMEcomposer, HasHa4yeHne paboumx OKOH, OTKPbITUE NPOEKTa, MOCTPOEHNE PELeHNs,
oTnagka, C, n pacwuperne xC ansg nporpammmpoBaHmsa napannenbHbix notokos MK xMOS B cpene
xTIMEcomposer

Tema 18. 3apaHue no xMOS. lNpononxeHne n 3aBepLueHUE.

[MprmMepHbIe BONPOCHI K 3a4eTy:
BOIMPOCHI K KOJTTOKBNYMY N SAYETY
1. Knaccudbukaumsi MMKpOnpoLeccopoB, 0600WeHHast nornyeckas CTpykTypa.
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2. [porpamMmunpyemblin TaiMep, Ha3HavyeHne, YyCTPOMCTBO.

3. npOCTbIe OOHOKpPpUCTalibHble MUKPOKOHTPONNEPDbI, apXUTEKTypa, BPpEMEHHbIE LUK/bl, CACTEMA
KoOMaHA.

4. MukponpoueccopHas cuctema, QoyHKLMOHaNbHas cxema.
5. MNMporpammmpyembiint napannenbHbli HTepdenc.

6. YcTpoictBa namat MukponpoueccopHblx cuctem. O3Y, MNM3Y (donaw), knaccugumkaums,
napameTpbl.

7. Cnctema komMaHa, cnocobbl agpecauuu.

8. lNpepbiBaHNS, KOHTPONNEP NpepbIBAHNNA, MPOrpaMMUpoBaHne NpepbiBaHNN.
9. MapBapphckas apxutekTypa, ee 0COOEHHOCTH.

10. Mpsamon goctyn Kk namaTtun, koHtponnep MO, nporpammmnpoBaHue.

11. NnTepdpeinnc FUTUREDbus, apxutekTypa, cBoncTBa.

12. MNMapannenbHbIii 1 NocneaoBaTeNbHbIi 0OMEH OaHHBbIMU, KOHTPONEPHDI.

13. MNpencTtasneHue 4ucen, popmartbl JAHHbIX.

14. NHTepdoeiickl, knaccudomkaums. CtaHaapTHble MHTEPAIENChI, HAa3HAYEeHME, OCHOBHbIE
napameTpbl.

15. MocnenoBartenbHblii 06MeH faHHbIMK (YCATTM), cxema, npuMeHeHue.
16. NnTepdpennc VMEbus, cneundukaums, apxmtektypa, HasHavyeHue.

17. BbicokonpouasoautenbHble 32-x pa3psiaHblie MUKpokoHTponnepbl (AVR, ARM). OcobeHHoCTH
apXUTEKTYPBDI.

18. JlokanbHble ceTu: knaccudpmkaums, nuepapxmyeckas CTpykTypa, ypoBHM 1 NPOTOKONbI,
annaparHble pecypcbl MUKPOKOHTPONIEPOB.

19. CpeacTBa pa3paboTky 1 0TNaakm yCTPOMCTB HA OCHOBE MUKPOKOHTPO/IEPOB.

7.1. OcHOoBHas nuTteparypa:

CoBpeMeHHble MUKPOKOHTpONNepbl 1 Mukponoueccopbl Motorola, WarypuH, Nropb eBaHosumy, 2004T.
1. Tpamnept B. AVR-RISC mukpokoHTponnepsl.: Nep. ¢ Hem. - K.: "MK-lpecc", 2006. - 464 c.

2. KpHees B.B., Kucenes A.B. CoBpemMeHHble Mukponpoueccopbl. - 3-e naga. - Cl6.: BXB-IMetepbypr,
2003.-448 c.

3. EBctugpees A.B. MukpokoHTponnepbl AVRcemericts Tiny n Mega compmbl ATMEL, 3-e naa., M.:
MN3patenbckuin pom "Honaka-XXI", 2006.- 560 c.

4. Pesuy 1O.B. MNpakTnyeckoe nporpammmposaHe MukKpokoHTponnepos Atmel AVR Ha s3blke
accembnepa. - Cl6.: EXB-leTepbypr, 2008. - 384 c.

7.2. JlononHuTenbHasa nuteparypa:

1. PegbkuH IN.I1. MukpokoHTponnepbl Atmel apxutektypbl AVR32 cemerictea AT32UCS.
PykosoacTteo nonb3osaTtens. - Mocksa: TexHocdepa, 2010.-784 c.

2. PenbkuH MN.T1. 32/16 - 6uTHbIe MUKpOKOHTponnepbl ARM7 cemeiictea AT91SAM7 chmnpmbl Atmel.
PykosogncTtso nonb3osarens. - M.: spartenbckuin gom "Honaka-XXI", 2008.-704c.

7.3. UHTepHeT-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

AnnapaTtHble cpeacTsa Ha MUKPOKOHTponnepax cepun SAM -
http://www.as-kit.com/hardware/hardware_ SAM7.htm|
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Pykosoacteo nonb3osatens no AVR mukpokoHTponnepam XMEGA -
http://www.gaw.ru/html.cgi/txt/doc/micros/avr/arh_xmega/index.html

Cant komnaHunm 3P0 0 MUKPOKOHTPONNepax pasnMyHbIX NponssoauTenei - hitp://www.mymcu.ru

8. MarepuanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

OcBoeHve gucunnnuHbl "Teopus n NpUMeHeHe MUKPOKOHTPONNEPOB" npeanonaraeTt
NCMNONb30BaHNE CNEeayoLWEro MaTepmnanbHO-TEXHNYECKOro obecneyeHms:

MepeyeHb MaTepmanbHO-TEXHNYECKOro obecneyeHns BktoHaeT B cebs:

- BOBMOXHOCTb A0CTYyNa K 3NeKTPOHHbIM pecypcam cetn VIHTepHeT B ayantopum ans
CaMOCTOSATENbHON PaboTbl 1 C NMNYHBIX MOBMNbHBIX YycTpoincTB Yepe3 WiFi-ctaHuuio;

- ANs NOAAEPXKN MynbTUMemna-npe3eHTaumin BO BPEMS NEKLUMOHHBIX 3aHATUIA UCNONb3YOTCA
cnepnyowme nporpammHble npogykTbl: Micrsft Pwer Pint B coctaee Micrsft Office 2007 (2
akagemunyeckue nuueHsum), OpenOffice.rg 3.0 Impress (oTkpbitas nuueHsns GPL), Adbe Reader 9
(npenocTaBneHo omanyecknm dpakynbtetom ans 20 paboymx MeCT Ha YCNOBUSIX akaLeMNYeCKON
nnueHsnn Micrsft);

- CTaUMOHapHOE 1 NEPEHOCHOE AEMOHCTPaUMOHHOE 060pyAOBaHNE (MYNbTUMEANAHBIE MPOEKTOPDI,
HOYTOYKW);

- nabopatopHoro o6opyanoBaHust Ha ocHoBe MUkpokoHTponnepos AVR, ARM n xMOS

ARMkoMMnekTbl NNLEH3NOHHOrO NporpaMmHoro obecneyvexHmsa AVR Studi412, JAR Embedded
Wrkbench, AtmerStudi6.2,

xTIMEcmpser13 nns paspaboTtku npunoxeHuii (becnnaTHble Bepcum).
MNporpamma coctaBneHa B cooTBeTcTBUM € TpeboBaHnsamMm @I OC BIO un yyebHbIM nnaHom no

HanpasneHnto 011800.62 "Paanoduamka” n npodunto noarotoskm Pagnoduanyeckme metonpl no
obnactsam npumeHeHns (Pannogunanyeckmne namMepeHus) .
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