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Mporpamma ancumnnuHbl "ApxutekTtypa komnbtotepa"; 03.05.01 AcTpoHomMust; rnaBHbIn nHXeHep npoekTa [N'ymepos P.U.

Mporpammy oncumnnnHbl padpaboTan(a)(n) rnaeHbii MHXeHep npoekTa N'ymepos P.U. HUJI
acTpocpoTomMeTpum 1 3Be3aHbIX atMmochep Kadpenpa acTpoHOMUM 1 KOCMUYECKOW reoesnu
Rustem.Gumerov@kpfu.ru

1. LLlenu ocBoeHUs AMCLUUMIUHDI

Llenb KypcCa - Oatb npencrtaBjieHne 06 APXNTEKTYpeCOBpPEMEHHbLIX MUKpPOMpOoLUeCcCOopOoB "
nepCcoHasbHbIX KOMMbOTEPOB N NX NMPUMEHEHNN B CUCTEMaX ynpasneHnda aCTpoHOMNYECKUM
9KCMepnMEeHTOM.

2. MecTO AMCcUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoro o6pasoBaHus

LaHHas yuebHas oncumnnnHa BkitodeHa B pasgen "B1.B.0B.4 OucumnamHbel (Mooynn)" OCHOBHOWA
obpasosatenbHoi nporpammbl 03.05.01 ACTPOHOMMS 1 OTHOCUTCS K AUCUMUNAMHAM MO BbiOOpY.
OcBavBaeTcs Ha 4 kypce, 8 cemecTp.

B cTpykType obueit 06pazoBaTenbHOM NporpamMmel aucumnnmHa "Apxutektypa 9BM" oTHocKTCS K
paKynbTaTUBHbBIM ANCUMUNINHAM.

Kypc 6a3umpyeTcs Ha 3HaHWUM CTyIEHTaMN OCHOB, LMGOPOBOI 3NEKTPOHNKM, MHGDOPMATUKN.

3. KomneTteHuumn obyuarowerocsi, popMupyemblie B pe3yibTare 0CBOEHUS AUCLUMIINHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwucpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU

MK-1 CMocOoBHOCTb MCMONb30BaTb 6a30Bble TEOPETUHECKNE 3HAHUS
(npodhbeccmoHanbHble (B TOM YMcne no ancumnianHam npodpunmsauunn) onsa peleHns
KoMMeTeHuunn) npodoeccnoHanbHbIX 3aaad
k-2 CNOCOBHOCTb NPUMEHSTL Ha NpakTuke 6a3oBble
(npodhbeccmoHanbHble
KOMMETEHLIAM) npogoeccnoHanbHble HaBblKK
MK-3 CMOCOBHOCTb MOHMMATb MPUHLMMLI PaboTbl U METOAbI
(npodhbeccmoHanbHble aKcnnyarauum COBPEMEHHOW Paano31EKTPOHHOW N ONTUYECKOM
KOMMeTeHuunn) annaparypbl 1 obopynoBaHuMs
MNK-4

CNOCOBHOCTb MCNONb30BaTb OCHOBHbIE METObI
(NMpodheccmoHanbHble N
KOMMeTeRLMN) pannomur3n4yecknx N3SMepeHni

CMOCOBHOCTb K BNaAEHMIO KOMMNbIOTEPOM Ha YPOBHE OMbITHOrO
MK-5 Nnosib3oBaTens, NPUMEHEHUIO NHAOPMALIMOHHbBIX TEXHONOI A
(npodbeccmoHanbHble LONS pelweHns 3aaay B 06nacti paanoTexHuki,
KoMneTeHuunn) PaanO3NEKTPOHMKN N pagmnodon3nkm (B COOTBETCTBMM C

npocomnunaaumnen)

B pesynbtate 0CBOEHUS OUCUMUMINHBLI CTYOEHT:
1. DONXEH 3HaThb:

npuHUnNbl paGOTbI MUKPOMPOUECCOPHbIX CUCTEM, 0COBEHHOCTM Pa3nNYHbIX apXUTEKTYP U
cooTBeTCTBYIOWNX UM CACTEM KOMaHQ, crnocoboB agpecaunn; UMeTb npenctasneHne o
BO3MOXHOCTSAX U CBOMCTBAX nepmcpeplelelx yCTpOVICTB, namsaTu 1 o cnocobax opraHm3auunmn
VIHTep(peIZCOB n conpsaxeHmsa ¢ BHEWHNMN yCTp0I7ICTBaMVI, B TOM HuCne n c yCTpOIZCTBaMVI B cucTtemMax
ynpasneHna aCTpoHOMNYECKUM SKCMNEPUMEHTOM.
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2. DONIXEH yMeTb:

OPVEHTUPOBATLCS B BbIOOPE BLIYMCIUTENBHBIX CPEACTB NPV PELIeHNM KOHKPETHbIX 3a1a4 B CBOEN
obnactn nccnenosaHuin.

3. 0ONXEeH BnageTb:

MeToaamMin I/IHC*)OpMaLl,VIeVI O COBPEMEHHDbIX BbIHUCTUTENDBHbIX pecypcax n MeToaax nx npuMeHeHns B
ACTPOHOMNYECKOM 3KCMEepPUMEHTE.

4. NONXeH OeMOHCTPUPOBATb CNOCOOHOCTb N FOTOBHOCTb:
CTyneHT JOMXEH AEMOHCTPUPOBATb

- CNOCOBHOCTbPa3bmpaTbcs 3HaAHUS 0 NPUHLMNAx paboTbl MMKPOMNPOLIECCOPOB, CUCTEMaX KOMaHL 1
crnocobax agpecaunn, 06 nHTepdencax n nepncepuinHbix yCTponcTeax, o cnocobax u cpeacraax
COMPSIXEHUS C BHEIIHVMU YCTPOMCTBaMU,

- TOTOBHOCTb MCMNONb30BaTb CEPUIAHBIE MAKPOMPOLECCOPHBIE YCTPOWCTBA 1 NEPCOHANbHbIE
KOMMbIOTEPbI NMPY PELLEHNN KOHKPETHbIX 3aa4 yNpaBieHns 9KCNepuMeHTanbHbiM 060py10BaHMEM.

4. CTpyKkTypa U cogepxaHve AUCLUNMUHBI MOAyns
Obwas Tpya0eMKOCTb AUCLMIMIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopMma NPOMEXYTOYHOr0 KOHTPONS AUCUUNANHBIL: 3a4€eT B 8 cemecTpe.

CyMMapHo No AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosasi popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AOMNycKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENbHO" (YAO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Hey..).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl No AucuunivHe/ MOAynto
TemaTnyeckum nnaH oUCUUMNANHBI/MOAYNA

Buabl n yachbl
Pasgen ayoMTOpHOM paboThbl,
Hepens MX TPyAO0EeMKOCTb Tekywme coopmbl
N 'DMKIIL:)V;J,I-;;LI;HH/ CeMecmcem':'e'crpa (B yacax) Y(Ltl)lHTpg;Slp
Nekuum MpakTnueckuelllabopatopHbie
3aHATUSA paboTbl

Tema 1. BeepeHue.

OCHOBbI KOMMbIOTEPHON

TexHuku. Ludpposble
1.|cxeMbl. OCHOBHbIE 7 1 2 0 2

KOMOVHALIMOHHbIE 1

rnocnenoBartefibHOCTHbIE

CTPYKTYpbI.
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Paspen
ducuunnuHbl/
Moayns

CemMecTp

Hepens
cemecTpa

Buabl un yachol

ayauToOpHOM p

aborTbl,

MX TPYAOEMKOCTb
(B yacax)

Tekywiue coopmbl
KOHTpOns

Nekuunn

MpakTnyeckmne
3aHATUSA

NabopatopHble
pabortbl

Tema 2. YcTpoincTtso u
obwas apxmTekTypa
KOoMnbloTepa.
.|INpoueccop, namsTb,
nHTEpQoeic,
nepudepuiiHblie
yCTpOWUCTBA.

2-3

YCTHbIN onpoc

Tema 3.
Mwukponpoueccopbl.
ApXNTEKTYpHbIE
0COBEHHOCTH
‘lcoBpeMeHHbIX
MUKPOMNPOLECCOPOB.
Mpobnembl
cTaHmapTusaumm.

4-5

Tema 4.
MynbTuTpenosas
.|apxuTekTypa,
annaparHble CpeacTBa,
cneungovka.

YCTHbIN onpoc

Tema 5. ApxutekTypa
IBM PC ?
COBMECTUMOro
KommbloTepa.
|CTpykTYypHas cxema.
MamsaTb, BBOO ? BbIBOA,
npepbiBaHNSA, NPSAMON
JOCTYN K NamsTu,
CUCTEMHbI TanMep.

8-9

Tema 6. [Npoueccopbl,
nporpamMmMHas MoLenb.
OpraHusaumns namsTu,
‘[CTeK, KalwmpoBaHme.
Mpoueccopsl Intel,
npueccopbl AMD.

10-11

YCTHbIN onpoc

Tema 7.
MNepudbepuitHblie
ycTponcTaa.
"IBuHyectepsbl, CD, DVD,
donaw ? namaTb.
dannosble CUCTEMDI. .

12-13

Tema 8. NHTepdpelichl
YCTPOWCTB BBOAA ?
.|BbiBOA. VIHTepdoenchl
nepugepuiHbix
YCTPOWCTB

14-15

YCTHbIV onpoc

PernctpaumoHHbin Homep 662919
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Buabl n yachbl
Paspen ayautopHon paborTbl,
Henens MX TPYLOEMKOCTb Tekywme dhopmbi
N .D.MKIIL:)V‘IJ‘I'IVJLI;HH/ Cemecrpcemacha (8 uacax) yusne o
neKu““nPaKT"“eCKMeHaﬁopaTopHue
3aHATUNA paﬁoTH
Tema 9. lNpumeHeHne
MUKPONpPOLECCOPHOM
TEXHUKN B YCTHbIN onpoc
' 7 16-1
9 aCTPOHOMMYECKOM 6-18 | 2 0 2
akcnepumMeHTe. OueHka
NONy4YeHHbIX 3HAHWI
Tema . Itorosas 8 0 0 . ZaueT
" |dopma KoHTpONA
WNtoro 18 0 18

4.2 CopepxaHvue oUCLUNMUHbI

Tema 1. BBepeHne. OCHOBbI KOMMNbIOTEPHOW TEXHUKU. LindppoBbie cxembl. OCHOBHbIE
KOMOMHaLMOHHbIE U NOCNenoBaTe/IbHOCTHbIE CTPYKTYPbI.

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

OneMeHTbl KOMMNbIOTEPHOW TEXHUKN. LiIndopoBasi cxeMoTexHnKka, KOMOUHALIMOHHbIE U
nocnenoBaTenbHOCTHbIE CXeMbI, AelwndpaTopbl, MylbTUMNNEKCOPbI, OpraHn3aums WnH. PerncTpsi.

naboparopHas pabora (2 4aca(oB)):

OsHakomneHune ¢ nabopartopHbiMmn cteHoamu: MK AVR, xMOS, ARM

Tema 2. YCTpOMCTBO M 00LLan apxUTeKTypa Komnbiotepa. NMpoueccop, namsatb, HTEpdenc,
nepudepuinHble yCTpoucTBa.

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

ApxuTekTypa BblHUCIUTENBbHbBIX MAWWH: rapeapackas, oH_HelimaHa. Obwas cTpykTypa
BblYNCNNTENbHOW CUCTEMbI: NPOLLECCOpP, NaMATb, MHTEPdOenC. NnepnudoepuinHbie yCTponcTea.

naboparopHasi paborta (2 4aca(oB)):
N3yueHne cpenbl paspabotku npunoxeHnii AVR Studio

Tema 3. Mukponpoueccopbl. ApXUTEKTYpPHble 0COOEHHOCTU COBPEMEHHbIX
MuKponpoueccopos. Mpobnembl cTaHpapTU3aLum.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

ApPXMTEKTYPHBIE 0OCODEHHOCTIN COBPEMEHHbBIX MUKPONpoLEeccopoB. Mpobnembl cTaHaapTn3auum.
RISC, WLIW, SHARC ans nosblweHns Npon3BoaMNTENBHOCTMW.

naboparopHasi pabora (2 4aca(oB)):

Paspabotka npunoxenuii gns MK ATxmega - ynpaxHeHne 1 (ynpaenexue LED)
Tema 4. MynbTUTpenoBas apxuTeKTypa, annaparHble cpencTtea, cneuuduka.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

MHoronoTto4Hast 1 MHOrosiiepHas apxutekTypa, napannensHas paboTa noTokoBs 1 S4ep,
napannenbHoe NporpaMMmMpoBaHme.

naboparopHas pabora (2 4aca(oB)):
Paspabotka npunoxenuii gna MK ATxmega - ynpaxHeHue 2 (BHeWHne npepbiBaHns)

Tema 5. Apxutektypa IBM PC ? coBmecTtmoro komnbioTepa. CTpykTypHas cxema. lNamsarb,
BBOA, ? BbIBOA, NpepbiBaHNA, NPAMOM AOCTYN K NaMATU, CUCTEMHbIN TauMep.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

[MNepcoHanbHble KOMNbIOTEPDLI U UX NPUMEHEHWE B YIpaBNeHUN 3KCnepuMeHToM. [1amMaTtb, BBOL -
BblBOJ, NPepbIiBAHNA, NPSAMOW OOCTYN K NamsATU, CACTEMHbIA TanMep.

naboparopHasi paborta (2 4aca(oB)):
Paspabotka npunoxenuii gns MK ATxmega - ynpaxHeHne 3 (npumeHeHne USART)

KTPOHHEBH
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Tewma 6. Mpoueccopsbl, NnporpaMMHas mogenb. OpraHu3aums NamsTv, CTek, KaLMpoBaHUe.
Mpoueccopesl Intel, npueccopbl AMD.

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

Mpoueccopsbl, nporpamMmmHas mogens. OpraHnzauns namsaTtu, cTek, kawnposaHue. MNMpoueccopsl Intel,
npoueccopbl AMD.

naboparopHasi pabora (2 4aca(oB)):

Paspabotka npunoxenuii gna MK ATxmega - ynpaxHeHune 3 (npumeHeHne USART) -
NpoOoONXeHue.

Tema 7. NMepucbepunHbie yctponctsa. BuHuectepsol, CD, DVD, conaw ? namatb. dannosbie
CUCTEMBI. .

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

MepudpepuitHblie ycTponctea. BHewHAs namMate: BuHYecTepsbl, DVD, gonaw - namsatb. dannosbie
CUCTEMDI.

naboparopHas pabora (2 4aca(oB)):

Paspabotka npunoxenuii gns MK ATxmega - ynpaxHeHune 3 (npumeHeHne USART) -
NpoOoNXeHne.

Tema 8. UHTepbeinchbl ycTporcTs BBOoAa ? BbiBoaa. MHTepcpencobl nepucpeprinHbiX yCTPOMUCTB
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

NHTepdoeiicbl, cTaHaapTHble MHTEePdENChl, CETEBbIE U NPOMBbIWAEHHbIE MHTEPAIENCHI.
naboparopHasi pabora (2 yaca(oB)):

Paspabotka npunoxenuii gns MK ATxmega - ynpaxHeHue 4 (reHepauunst CUrHanos NocpencTBOM
LWNM)

Tema 9. MpuMeHeHne MUKPOMNPOLLECCOPHON TEXHUKU B aCTPOHOMUYECKOM 3KCMNEPUMEHTE.
OueHKa Nony4YeHHbIX 3HaHUA

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

KomnbioTepbl 1 MUKPOKOHTPOMIEPLI B CUCTEME YNPaBieHNs TeNeCcKornoM: npusog no 4acosoMmy yriy
N CKNOHEHWMIO, (OOKYyCUpOBKa, banaHCcMpoBka, TeMnepaTypHbIi KOHTPOnb. HaBecHoe obopynosaHuve,
¢ooTOMETPHI.

naboparopHas pabora (2 4aca(oB)):

Paspabotka npunoxexuii onsa MK ATxmega - ynpaxHeHue 4 (reHepaumnsi CUrHanoe nocpeacTeoM
LHM) - npooonxeHwe.

4.3 CTpyKTypa u cogepxaHue caMOCTONATENIbHOM paboTbl AUCLUNNIUHBI (MOOYNS)

dopmblI
Hene- Buabl
N Paspen Ce- | ns camocmsﬂenbuoﬁ e-l;‘ pz&t:; 'ég:;pc(;’:'
,D,I/ICLI,VIHHVIHI:I MecCTp| ceme paﬁoTbI (B qacax) ATeNbHOW
cTpa CTyAOeHTOB p a60oTbl
Tema 2.
YCTpOncTBo n
obwas
apxuTekTypa
, [komnbioTepa. - NOAroToBKa K yCTHOMY Onpocy o YCTHBIIA
" |Mpoueccop, onpoc
namsTb,
NHTepdagoerc,
nepudepuiiHble
yCTponcTBa.
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dopmbli
Tpyno- |KoHTpoOnsa
€MKOCTb | caMocCTO-
(B yacax) |aTenbHoOMn
pabortbl

Hene- Buabi

N Paspen Ce- ns CaMOCTOATENbHOWN
JAncunnnanHbl MecTp| ceme paboTbl

cTpa CTyOEeHTOB

Tema 4.

MynbTuTpegosas
4 [apxurextypa, . NoAroToBKa K YCTHOMY Ornpocy o YCTHBIIA

" |annapaTtHble onpoc
cpencTea,
cneuudguka.
Tema 6.
Mpoueccopsl,
nporpaMmmHas
g%ﬂg:;é auus noaroToBka K yCTHOMY Oonpocy VCTHBIIA
6 InamsiTu, crex, 7o 8 onpoc
KawwmpoBaHue.
Mpoueccopsl Intel,
npueccopbl AMD.

Tema 8.
NHTepdoerichl
YCTPOWCTB BBOAA noaroToBka K yCTHOMY ornpocy
8. |? BbiBOAA. 7 |14-15 8
NHTepdoericol
nepugepuinHbIX
YCTPOWNCTB
Tema 9.
MNpumeHeHne
MNKPONpPOLECCOPHPI
TEXHUKN B MoAroToBKa K yCTHOMY onpocy
9. [actpoHoMuyeckom | 7 |(16-18
3KCMepuMeHTe.
OueHka
NONYyYEHHbIX
3HaHW

NTtoro 36

YCTHbI
onpoc

4 YCTHbIA
onpoc

5. O6pa3oBare/ibHble TEXHONOIUU, BK/IloHYasi UHTEPAKTUBHbIE OOPMbl 06yUYeHUs

NcnonbayloTcst Takue MHTepakTnBHbIE PopMbl 00y4eHMs kak 06CyXAeHNEe TEOPETUYECKMX BOMPOCOB,
NoAroToBKa M NpeacTaBneHne 0OKNanoB, NpoBeaeHne 6nmu-onpocoB, MPUMEHEHUE PONW 3KCNEPTOB
LS CTYOEHTOB.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPO/S ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUIINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. BBepeHne. OCHOBbI KOMMNbIOTEPHOW TEXHUKU. LincppoBbie cxembl. OCHOBHbIE
KOMOWMHaLMOHHbIE U NOCNenoBaTe/IbHOCTHbIE CTPYKTYPbI.

Tema 2. YcTpOMCTBO M 0OLL,an apxuTeKTypa Komnbiotepa. NMpoueccop, namsatb, HTEpdenc,
nepudepuinHble yCTpoucTaa.
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:
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ApxuTekTypbl hoH-HelnmaHa, rapeapackas, curHanbHbix MK (SHARC), xCORE. UHTtepdeiicbl VME,
VXI, PCI.

Tema 3. Mukponpoueccopbl. ApXUTEKTYPHbIe 0CO6EHHOCTU COBPEMEHHbIX
MuKponpoueccopos. Mpo6nembl cTaHAapTU3aUUM.

Tema 4. MynbTUTpEnoOBasi apxuTekTypa, annaparHbie CpeAcTBa, cneunduka.
YCTHbIA OMPOC , MPUMEPHbIe BOMPOCHI:

Knaccudomkauunsa komaH n onnucaHme Kaxaoro knacca. Agpecaums (permctpbl, NamsaTb,
BBO-BbIBOL,).

Tema 5. Apxutektypa IBM PC ? coBmecTMMmoro komnbroTepa. CTpykTypHas cxema. lNamsarb,
BBOA, ? BbIBOA, NPpepbiBaHNSA, NPAMOM AOCTYN K NaMATU, CUCTEMHbINA TauMep.

Tewma 6. lNMpoueccopbl, nporpamMMHas moaenb. OpraHM3auus NamaTh, CTeK, K3LLUMpoOBaHuUe.
Mpoueccopesl Intel, npueccopbl AMD.

YCTHbIA ONpoC , NPUMEPHbIE BOMPOCHI:

lMpoueccopsbl, nporpammHas mogens. OpraHnsauns namsaTu, cTek, kawnposaHue. MNMpoueccopsl Intel,
npueccopbl AMD.

Tema 7. NMepucbepunHblie yctponctsa. BuHuectepsol, CD, DVD, conaw ? namatb. dannosbie
CUCTEMBI. .

Tema 8. NHTepdbeinchbl ycTporcTB BBOAa ? BbiBoAa. MHTepcpencobl nepucpeprinHbiX yCTPOMUCTB
YCTHbIV ONPOC , NPUMEpPHbIE BOMPOCHI:

HasHayeHue nopToB BBOAA-BbIBOAA, CTPYKTYpa, MpOorpaMMmpoBaHue. TanMepbl-CHeTYMKN: OYHKLMN,
CTPYKTypHas cxema, nporpammmpoBaHue, pexmmol pabotbl, WM. USART (YCAIM) - ocHoBa
nocnenosartenbHON nepudpepun.

Tema 9. NMpumeHeHMe MUKPOMNPOLLECCOPHOM TEXHUKM B aCTPOHOMUYECKOM 3KCNEPUMEHTE.
OueHKa Nony4YeHHbIX 3HaHUM

YCTHbI ONPOC , NPUMEpPHbIe BOMPOCH!:

ConpsaxeHne 9BM 1 MUKPOKOHTPONIEPOB C OCHOBHbBIMK CUCTEMaMI Teneckona.
Nrorosasi cpopma KoHTpoOns

3ayerT (B 8 cemecTpe)

[MprMepHbIe BONPOCHI K 3a4eTy:

1. MepeuncnnTb 1 pacckasatb 0 HA3HAYEHUN OCHOBHbIX KOMOUHALIMOHHbIX U NOCNeaoBaTelbHOCTHbIX
YCTPOWCTB B MMKPOMPOLIECCOPHbIX CUCTEMAX.

2. KnaccngouumpoBaTb MYKPONPOLECCOPbI N0 06nacTsiM NpUMeHeHNs, 06 bSICHUTb Ha3Ha4YeHne
OCHOBHbIX 3IEMEHTOB N0 0H606IWEHHON NOrMYECKO CTPYKTYpE.

3. ApXuUTEKTYpHblEe 0COBEHHOCTN COBPEMEHHBIX MMKPOMpPOLIeccopoB. [pobnembl cTaHaapTU3aumn.

4, FapBapACKaﬂ ApXUTEKTYypa, ee 0COBEHHOCTM 1 NnpuMeHeHune. MyanMTpeuosaﬂ APXUTEKTYpAa,
annapartHble cpencTsa, crneunguka.

5. MNMpoueccopsbl, nporpammHas mogens. OpraHn3auus namsaTtu, cTek, kawnposaHue. Npoueccopbl
Intel, npueccopbl AMD.

6. ?Mukpo-9BM, doyHkuMoHanbHas cxema. Apxutektypa IBM PC - coBMecTumMoro komnbtotepa.
CtpykTypHas cxema. NamsTb, BBOA - BbIBOLA, NPEpPbIBAHMS, NPSMOA OCTYN K NaMATW, CUCTEMHbIN
Tanmep.

7. MNpepbiBaHns, KOHTPONIEP NPepPbIBAHUNA, NMPUMEHEHNE.

8. Mpsamon poctyn Kk namsatun, koHTponnep MAIM, npumeHeHue.

9. NepwudpbepuitHble ycTpoicTea. BuHyecTepsl, CD, DVD, conaw - namatb. Pannosbie CUCTEMbI.

10. IHTepdheincbl yCTPOMCTB BBOAA - BbiBOAA. VIHTepdenchl nepnepuiiHbIX YCTPONCTB.

11. CtranpapTHble nHTepdoeicol. MHTepdenc VMEDbus, cneundurkaums, apxmtektypa, HasHa4yeHue.
12. CoBpeMeHHble MuKpokoHTponnepbl. MukpokoHTponnepol AVR, AVR32, ARM.

13. lNprMeHeHne MUKPONpPOLLECCOPHOM TEXHWKN B YNPaBNeHNN acTPOHOMNYECKMM 3KCMEPVIMEHTOM.
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7.1. OcHOoBHas nuTeparypa:

1. MukponpoLeccopHble CUCTEMbI [ONEKTPOHHBIN pecypc] : YyebHoe nocobue nns By3os/ E.K.
Anekcangpos, P.W. I'pywsunukuin, M.C. KynpusaHos, O.E. MaptbiHos, [./. MNaHdwunos, T.B.
Pemunaesny, H0.C. TatapuHos, E.I1. Yrpiomos, V.W. WarypuH; Moa obw. pea. M. B. MNMy3aHkosa. -
Cl6. : MonntexHuka, 2012."' Pexum gocTyna:
http://www.studentlibrary.ru/book/ISBN5732505164.html

2. MukpokoHTponnepbl AVR. BBogHbIN Kypc [OnekTpoHHbIn pecypc] / MopToH Ox. - M. : MK
Mpecc, 2015. Pexum goctyna: http://www.studentlibrary.ru/book/ISBN9785970602584.html

3. Adnpo Cortex-M3 komnaHnm ARM. NonHoe pyKoBOACTBO [DNeKTPOHHbIV pecypc] / Ixo3ed HO;
nep. ¢ aHrn. EeBctugpeesa A.B. - M. : IMK [Mpecc, 2012. Pexum pocrtyna:
http://www.studentlibrary.ru/book/ISBN9785970603079.html

4. MukponpoLeccopHble cuctemsl : y4eb. nocobue / B.B. l'ypos. - M. : UHDOPA-M, 2018. - 336 c. +
Jon. matepuansl [OneKTPOoHHbIN pecypc; Pexum gocTyna:
http://znanium.com/catalog.php?bookinfo=930533

7.2. lononHutenbHasa nuteparypa:

1. MarapuHa J1. . BBeneHne B MHPOKOMMYHMKALMOHHbIE TEXHONOrnn: YyebHoe nocobue / MarapuHa
N.T., banH A. M., Ky3Heuos I". A., MNopTtHoB E. M., Tennosa 4. O.; lNog pea. MarapuHon J1. . - M.:
na ®OPYM, HULL NH®PA-M, 2018. - 336 c.: 60x90 1/16.-(BO) (n) ISBN 978-5-8199-0551-7
http://znanium.com/bookread2.php?book=951605

2. beapyuko B. T. ViHgopmatuka (kypc nekuuia) : yueb. nocobue / B.T. Bespyuko. ? M. : L]
'@OPYM' : UHDOPA-M, 2018. ? 432 c. ? (Bbicwwee obpasoBaHve: bakanaspuar).
http://znanium.com/bookread2.php?book=944064

3. bapckuii A. b. Teopusi LMppoBOro KomnbtoTepa : y4eb. nocodbue / A.b. bapckuia, B.B. Wunos. ?
M. : UHDPA-M, 2018. ? 304 c. ? (Bbiclwee obpasoBaHue: bakanaspuar). ?
www.dx.doi.org/10.12737/textbook_5a1e59238818d1.87944346.
http://znanium.com/bookread2.php?book=bookinfo=912953

7.3. UHTepHeT-pecypcChbl:

VME uHTepdoeinc - http://www.rtsoft.ru/catalog/int/vme/

Apxutektypa 9BM - http://tpl-it.wikispaces.com/Apxutektypa+3BM

Apxutektypa 9BM - hitp://www.altstu.ru/media/f/Tema-4-Arhitektura-EVM.pdf
NHTtepdencsl - https://ru.wikipedia.org/wiki/HTepdenchbl

9BM oby4yeHune B MHTEpHeTe - http://www.lessons-tva.info/edu/e-inf1/e-inf1-2-2.html

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHve gncunnnuHbl "ApxuTekTypa komnbioTepa" npegnonaraet UCNONb30BaHME Cneayouero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

KomnbloTepHbIli knace, npeacrasnsiowmii coboi paboyee MecTo npenogasaTtens U He MeHee 15
paboymx MECT CTYAEHTOB, BK/HOYAOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHANbHbIA KOMMbIOTEP,
NMLLEH3NOHHOE NporpamMmMHoe obecneyeHne. Kaxabiii KOMMNbIOTEP MMEET WNPOKOMONOCHBIA OOCTYN B
cetb VIHTepHeT. Bce KoMMnbioTepbl MOAKIOYEHbBI K KOPNOPATMBHOW KOMMbIOTEPHON cetTn KDY n
HaxonATcsa B eAMHOM JOMEHe.

MUKPOKOHTPONEepbl - nabopaTtopHble paboThl (cucTeMbl Ha ocHoBe apxuTtekTyp AVR, ARM, xCre).

Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIO n yyebHbiM nnaHoM no
cneumanbHocTn: 03.05.01 "AcTpoHomuKs" 1 cneunann3aumm He NPenyCcMOTPEHO .
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