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MporpamMmy ancumnanHbl paspaboTan(a)(n) ooueHT, K.H. Jlateinos P.P. Kadenpa paanodunankm
OToeneHve pagnoguankm n MHOPMaLMOoHHbIX cucteM , Ruslan.Latypov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenamn ocBoeHus ancumnnudbl (Moayns) "Teopus n npuMeHeHe MUKPOMNpPOLLECCOPOB ANS 3aWnThbl
NHGopMaLMKN" SBNSKOTCSA N3YYeHMe NPUHLMNOB paboTbl MAKPOMNPOLECCOPa U MAKPOMPOLECCOPHbIX
yCTpOWCTB. B naHHOM Kypce paccMaTpuBaloTCa aNeMEHTbI apPXUTEKTYPbI YU MPUHLMMbLI MOCTPOEHNUS
mukponpoueccopos (MI1), Tunsl M1, nx cTpykTypa, 0ATCA OCHOBHbIE MOHATUS MUKPOMpoLeccopa,
KOHTpoOnnepa v opyrux CPencTs BbIHUCIUTENBHOM TEXHUKN. 3ydaeTcs MnkponpoLeccopHoe a4p0
18051(C51), apxutekTypa MUKPOMNPOLIECCOPHOM CUCTEMbI Ha Base JaHHOro MMKponpoLieccopa.
PaccmatpumBatotcsa 8-paspsaaHblie MUKPOKOHTponnepbl gompM: Motorola 68HC08/908, Silabs
C8051F064.

3apaun kypca - oatb OCHOBbI: MOCTPOEHMS U peanu3aun MUKPONPOLIECCOPOB 1 YCTPONCTB Ha UX
OCHOBE, NMOCTPOEHUSI MHTEPHPEenCcoB BBOAA BbIBOAA.

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

HaHHas yyebHas oncumnnunHa BknodeHa B pasgen " 53.10B.5 MNpodeccrnoHanbHblin" 0CHOBHOW
obpaszoBartenbHoit nporpamMmbl 090900.62 NHdopMaLmMoHHas 6€30NacHOCTb M OTHOCUTCS K
avcumnnnHam no Boibopy. OcBamBaeTcs Ha 4 Kypce, 7 CEMECTP.

OucumnnunHa B3.0B.5 "Teopus 1 npyMeHeHne MKPO3NEKTPOHHbIX NMPMOOPOB B CUCTEMAX 3aLUUThI
MHgopMaLMKN" BXOANUT B MPOECCUOHANBHBIA LIMKN U SBNSIETCS 06A3aTenbHON ANs N3y4eHns no
HanpaeneHunto 090900.62 "MHdopmMaumoHHas 6e3onacHocTb".

N3yyeHne pnaHHON ancumnnmHbl 6a3upyeTcs Ha NOAroTOBKE Mo cneayowmnm gucumnimHam "OCHOBI
MHPOPMaLMOHHOI 6e3onacHocTn", "Teopurs 1 NPUMEHEHME MUKPOMNPOLLECCOPOB NS 3alUThI
nHdpopmauun”

3. KomneteHuuu obyyatroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (QOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwmdpbpoBka
LLincpp komnereHumu npuobpeTaemMon KOMNeTeHL N
? cnocobHocTb cobmpaTtb, 0606wWaTth M UHTEPNPETUPOBATL C
OK-11 MCMNONb30BaHNEM COBPEMEHHbIX MHHPOPMALMOHHBIX TEXHONOM NI
(0bLeKkynbTypHbIE MHCPOPMaLIMIO, HEOOXOAMMYIO NS OOPMUPOBAHNS CyXAEHNI
KOMMETEHLMN) MO COOTBETCTBYIOWMM CreLumanbHbiM, HAy4YHbIM, COLNASTbHbBIM U
3TUYecknM npobnemam

OK-12 0 o
(OBLLEKyNbTYPHBIE ? CNOCOBHOCTb K MPaBUIbHOMY MCMONb30BaHMIO 0bLWeHay4YHO
KOMNETEHLIN) N cneunanbHON TEPMUHONOM N
OK-8 ? cnocobHOCTb K OBlaaeHMio 6a30BbIMU 3HAHMSMU B 06nacTu
(0bLekynbTypHbIE MaTeMaTuKn N €CTECTBEHHbIX HayK, NX NCMONb30BaHNIO B
KOMMNEeTeHL M) NPOECCOHANBHOW OEATENbHOCTY
OK-9 ? cNOCOBHOCTb K OBnaaeHuio 6a30BbIMI 3HAHUSIMK B 0bnacTtu
(0bLWeKynbTypHbIE FYMaHUTapHbIX 1 9KOHOMUYECKUX HAyK, UX NCMOb30BAHMIO NP
KOMNEeTeHL M) peLEeHN CouManbHbIX U NPOdEeCCUOHANbHbIX 3a4aq
MK-1

n HOCTbIO MCMONb30BaTb Bble T TUYeCKne 3HaHUS
(rpopeccuoranoie  CPOCCH0CTLI vanonusoaare Gasome eoperiecre s
KOMMeTeHuunn) P P
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Lincpp komnereHuyu npwoGpePE:::ag(ﬁgngTeHum
k-2 CNOCOBHOCTBIO NPUMEHSTL Ha NpakTuke 6
(npodhbeccmoHanbHble P pa © basoBele
KOMMETEHLN) npodeccroHanbHble HaBbIKA
MK-30 CNOCOBHOCTBIO MOHMMATb U 3naraTb NOy4aemyto
(npodheccunoHanbHbIe NHbopMaunio 1 NpeacTaBnaTh pesdynbTatbhl PU3NYECKMX
KOMNeTeHLmm) nccnenoBaHU.

B pesynbtate 0CBOEHUS AUCUUMNINHBI CTYOEHT:

1. OONXeH 3HaThb:

? TUNbI MHGOOPMAaLIMM aHANOroBble U LMGPOBLIE;

? TMNbI U XapakTepUCTUKK Npeobpasosarteneli 3 04HOW OOPMbI B APYTYIO;

? obwme NPMHUMMNbI MOCTPOEHNS LNGIPOBbLIX MAKPO3NEKTPOHHbIX YCTPOWNCTB;

? obwre NpMHLUMNbI NOCTPOEHNS aHANOrOBbIX MUKPO3NEKTPOHHbIX YCTPOWCTB;

? NPVHUMMbI NOCTPOEHNS pacnpeneneHHbIX CUCTEM YrPaBNeHNS;

? BUObl NPOTOKONOB CBSA3W;

? cnocobbl 1 MeToAbl pa3paboTky U MPON3BOACTBA MUKPOSNEKTPOHHBIX YCTPONCTB;

2. DONIXEH yMeTb:

? co3pnasaTtb MUKPO3NEKTPOHHbIE YCTPOWCTBA;

? NPOBOAUTb aHaNM3 N OLLEHNBAHNE MUKPO3NEKTPOHHbIX YCTPOWCTB;

? NpoBOAUTb aHanM3 cTabnnbHOCTY PaboTbl MUKPO3NEKTPOHHbBIX YCTPOWCTB;

3. [lONXeH BnaneTh:

? HaBblkamy paboTbl CO CpeacTBamm cpeacTBamm OTnaakm U NPorpaMmMmnpoBaHns
MUKPONPOLLECCOPOB;

? HaBblkaMy paboTbl CO CPEACTBAMU OTNAAKWN M NMPOrpPaMMMPOBaHMS NPOrpPaMMUPYEMBIX IOFNHYECKUX
MatpuL;

? HaBblkaMy paboTbl CO CpeacTBaMu OTNALKM U NPOrpPaMMNPOBAHMS MPOrPaMMUPYEMbIX aHANOroBbIX
MaTtpu.

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

? TUNbl aPXUTEKTYP NPOLLECCOPOB;

? TUMNbl COBPEMEHHbIE CNOCOObLI KOHPUTYPUPOBAHUS MUKPOMNPOLIECCOPHBIX BCTPANBAEMbIX CUCTEM;
? 06Wwme NPUHUMMBI MOCTPOEHUS LMGOPOBLIX MUKPO3NEKTPOHHbBIX YCTPOWCTB;

? BMAbl NPOTOKONIOB CBA3W;

? cnocobbl U METOAbLI MOCTPOEHNS MUKPOMPOLIECCOPHbIX, MUKPOKOHTPONNEPHbBIX CUCTEM;
? 93bIK KOHPUIYPUPOBAHUS NPOrPaAMMMPYEMbIX TOFMYECKMX CXEM Ha 6A30BOM YPOBHE.

? cospaBaTb MUKPOMPOLLECCOPHbIE YCTPOMCTBA;

? NPoBOAUTb aHanNM3 cTabnnbHOCTY PaboTbl MUKPOMPOLIECCOPHbIX YCTPOWCTB;

? HaBblkamu pa3paboTKy CUCTEMbI KOMAH O MUKPOMPOLIECCOPHON CUCTEMDI;

? HaBblkamu paboTbl CO cpeacTBamMm OTNaOKM U NPOrPaMMMPOBAHNS MUKPOMPOLIECCOPOB;

? HaBblkamy paboTbl CO CPEACTBaMM OTNALAKM 1 NPOrPaMMNPOBAHMS MPOrPaMMNPYyEMbIX NOrMYECKMX
MaTpuu;

4. CTpyKkTypa U cogepxaHve AUCLUNMUHBI MOoayns
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Obwas TpynoeMKoCTb AMCLUMMNANHBI COCTaBNseT 5 3a4eTHbIX(ble) eanHmu(bl) 180 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMANHBI 9K3aMEH B 7 CEMeCTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YecTBo Anst AOoMnycka K 3a4eTy
28 6annos.

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

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

55-70 6annos - "yoosnetBoputenbHo" (yaooB.);

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

4.1 CTpyKTypa 1 coamepXxaHue ayauTopHon paboTbl N0 AUCLMUNNIUHE/ MOAYIO
TemaTtnyecknn nnaH gUCLUNMNIUHbI/MOAYNS

Buabl 1 yacbl
Pasgen ayauTopHOM paborThbl,
N OvcunnnmnHbi/ CemecTp czzgg‘;'a nx T?gﬁgg:)l(()ocm TeK\I((LcI;I.:Tep (c)t::;pmu
Monyna NMex ImI'Ipal('rw-lecmeJ1a60pa1'opH|>|e
u 3aHATUA pa601b|

Tema 1. A3bik

KOHQOMIrypupoBaHus o
1.|[nporpamMmupyembix 7 1 4 0 10 YCTHbI OnpocC

NOrNYecKmx cxem

Verilog.

Tema 2. OCHOBHble o
2.[noHATNS 1 7 2.3 4 0 10 YCTHbIIA ONpocC

onpeneneHuns

Tema 3. OnemeHTbl o
3.|apxuTekTypbl 7 4-7 4 0 10 YCTHbI Onpoc

MUKPOMPOLEeCccopoB

Mo o CTHbI onpoc
4.|MukponpoueccopHoe 7 8-9 4 0 12 y P

aapo 8051.

Tema 5. KOMMOHEHTHI o
5.|M1KponpoLeccopHbIX 7 10-15 6 0 12 yCTHbI OMpPOC

cuctem

Tema 6. 8-paspsaHble i YCTHbI ONpoC
8- \mukpokorTponneps 71618 4 0 10

Tema . Ntoroeas 3K3ameH
" |dopma koHTpons 7 0 0 0

NToro 26 0 64

4.2 CopepXxaHue ONCLUMIUHDI
Tema 1. S13bIK KOHPUrypUpoBaHUs NporpaMMmpyembix noruyeckux cxem Verilog.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

Teopusa n NpyMeHeHe MUKPOMPOLLECCOPOB ANS 3almUTbl HPopMaUUN. A3bIK KOHUTYPUPOBaHNS
nporpammmpyemblix norndeckux cxem Verilog. OCHOBHble KOHCTPYKLUUW, peann3aunm TUNoBbIX Y3M0B.
KombrHatopHble cxembl. CyeTtunkn. LingopoBble aBTomarbi.

naboparopHas pabora (10 yaca(oB)):

Cuctema komaHa MukponpoueccopHoro aapa CIP-51 Cuctema komaHg s3bika Assembler
MuKponpoueccopHoro aapa CIP-51, Bxoaswero B coctaB 8051-COBMECTUMOro MUKPOKOHTpONNEpa
Silabs C8051F411, Ha 6a3e NporpaMMHOro cMMynsTopa MUKPOKOHTponnepa cpelbl paspaboTtku Keil
uVision n otnagoyHon nnatel C8051F411EB
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Tema 2. OCHOBHbIe NOHATUA U onpeneneHns
JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

OcHoBHble NoOHATUS K onpedeneHnsa?: Mukponpoueccop, MukponpoueccopHas BAC,
MMKPONPOLECCOPHbIA KOMMNIEKT, MUKPONpoLeccopHas cuctema, MukpodBM. Knaccugomkaums
MMKPONPOLECCOPHbIX KOMMIEKTOB UHTErpanbHbIX CXeM. Apxutektypa Mukpo9BM n
MMKPONPOLECCOPHbIX cuctem?: Cuctema ¢ Tpems wuHamu. MNepenaya nHgopmaumm B TpEXWMHHOWR
cucteme. VIHTepaperic ¢ 06 bekTamm ynpasneHus.

naboparopHas pabora (10 4aca(oB)):

MopTbl BBOAA/BbIBOAA 8051-COBMECTMMOro MUKPOKOHTponnepa MporpammHas obpabotka HaxaTums
KHOMOK (0BHapyXeHue HaxaTtus, 3awmra oT apebeara KOHTAKTOB) 1 yNpaBieHNe CBEYEHNEM
ceetoamona, NoAK/MYEHHbIX K NopTam Beoa/sbiBoga 8051-coBMECTMMOro MUKPOKOHTPONEpPa
Silabs C8051F411 B coctaBe otnago4Hor nnatel C8051F411EB

Tema 3. dnemeHTbl apXUTEKTYPbl MUKPOMNPOLLECCOPOB
JNIeKLMOHHoe 3aHsiTue (4 4yaca(os)):

OnemeHTbl apxnTekTypbl Mukponpoueccopos (MI)?: Obwme npuHUMnbl nocTpoeHus M.
CekunoHHble MT1. MNpobnema Bbibopa CTPYKTypbl M dhopmaTa komaHa. KogmpoBaHne KoMaHa.
MynbTunnekcnpoaHme. OCOBEHHOCTM NPOrPAMMHOr0 1 MUKPOMNPOrPaMMHOro ynpasieHns
onepaumamn. OCobeHHOCTN NOCTPOEHMS 1 (PYHKLIMOHMPOBaHUS 6NOKOB NpepbiBaHns padoTel M.
MpuHUMN opraHn3auun cucTem BBoaa-BbiBoAa. OCHOBHbIE MALINHHbIE LKNbI, CNOBO COCTOAHUS M.
CraHpapTHble nHTepdoeicbl. [locnenosartenbHbl MHTEpPdenc ¢ 9BM.

naboparopHas pabora (10 yaca(oB)):

ObpaboTka aHanoroBbIx OaHHbIX MUKpPOKoHTponnepa Silabs C8051F411 ObpaboTka AaHHbIX
MOCTyNarLWMX 0T BHYTPEHHErO Aatymka Temnepatypbl U CUCTEMbl U3MEPEHNS HANPSIXKEHUS NMUTAHUS,
BXOASWMX B COCTAB MUKPOKOHTponnepa Silabs C8051F411

Tema 4. MukponpoueccopHoe saapo 8051.
JNeKLMOHHOoe 3aHsiTne (4 4yaca(os)):

Mukponpoueccopbl cepun 18080. MukponpoueccopHoe aapo 18051. Peanusauns sgpa 18051 B
Buae aapa C51 Ha MukpokoHTponnepax dupmel Silabs. MukponpoueccopHoe sapo C51 u ero
XapakTepUCTUNKN, CTPYKTYpHas Cxema, yCnoBHO-rpadmyeckoe obo3HadeHmne, doyHkumum Mr1.
Ynpasnsioowme curHanbl, X qoyHKLMOHaNbHOE Ha3Ha4YeHme.

naboparopHas pabora (12 yaca(oB)):

ObpaboTtka npepbiBaHuii 8051-coBMECTUMOrO MUKPOKOHTponnepa ObpaboTka BHEWHUX
npepbiBaHnin 8051-COBMECTUMOro MUKPOKOHTPONNEPa, BOSHMKAIOWNX MPU HaXaTun KHOMOK,
NOLK/MOYEHHbIX K MOpTam BBoAa MUKpokoHTponnepa Silabs C8051F411 B cocTaBe 0TnanoyHom
nnatbl C8051F411EB

Tema 5. KOMNOHEHTbl MUKPOMNPOLLECCOPHbIX CUCTEM
JNeKuMoHHoe 3aHsitne (6 4yaca(os)):

KoMNOHEeHTbI MUKPONPOLECCOPHbIX cUcTEM?: MHOrOpeXnMHbI ByqepHbIA PErMCTP, WNHHDBINA
doopmumposarens. [locnenoeartenbHbIn 1 NapannenbHbli KOHTPOIEPb! (aaantepsbl). IHTepBanbHbIiA
TavMep, TakToBbI reHepatop. AnnapartHble cpeacTtsa npepbliBaHus. OpraHn3auuns npsamMoro
noctyna k namsatun Ml cncremsl.

naboparopHas pabora (12 yaca(oB)):

[MpnMeHeHne BHEWHero onepaTyMBHOro 3anomMmnHarowero yctpoicrea B coctase 8051-coBMeCcTuMoro
MUKPOKOHTponnepa Cnocobbl 3anncu/CYnTbiBaHNS AaHHbIX BO/M3 BHELWHEE ONepaTnBHOE
3anoMuHatoulee yctponcteso 8051-coemectnmoro MukpokoHTponnepa Silabs C8051F411 B cocTaBe
oTnanoyHon nnatbl C8051F411EB Ha a3bikax Assembler n Cu (komnunsatop Keil C51)

Tema 6. 8-pa3psioHble MUKPOKOHTpPOEepbI

neKumnoHHoe 3aHsiTne (4 yaca(os)):
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8-paspsaHble MUKPOKOHTpoNnepsl cemeiictea Motorola 68HC08/908. Obwas cTpykTypa
MUKPOKOHTponnepos 68HC08/908. MukpokoHTponnep 68HCI08GP32. NpoueccopHblin MOaynb
CPUO08. Pernctposas Mmogenb. Pexumbl agpecauunun. basosas cuctema komaHa. dopmuposaHune
TaKTOBbIX MMNYNbCOB. Peannsaumsa npepbieaHuin. OpraHmsaums n nporpaMMmpoBaHne namaTi.
[MapannenbHble NOpPTbl BBOAA-BbiBOAA. Moaynb aCUHXPOHHOIO NOCNenoBaTeNbHOro nHTepderica
SPI108. TanmepHble Mooynu.

naboparopHas pabora (10 4yaca(oB)):

MporpammnpoBaHmne Flash-namatu B coctaBe 8051-coBMECTMMOro MUKpOoKoHTponnepa Cnocobsbl
3anucu/cHnTbiBaHNS OaHHbIX BO/U3 namsaTb nporpamm (Flash-namate) 8051-coBmecTumoro
MUKpokoHTponnepa Silabs C8051F411 B coctase otnanoyHon nnatbl C8051F411EB Ha a3bikax
Assembler n Cn (komnunsatop Keil C51)

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITENIbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Buabi
- CDOprI KOHTpoOns
Paspnen Hepensi | camocTositenbHOM [TpyaoeMKoCTb .
N AducumnnnnHbl Ce'\"ec'r':’cemecrpa paboTbl (B wacax) caMOCTa%’gfb':bHo"
CTYyOEeHTOB P
Tema 1. 4A3bIk
KOH(pUrypmpoBaHus
1.|nporpamMmmmpyembIx 7 1 ngfgg;OBoKr? Ko c 6 YCTHbIA ONpOoC
NIOrNYECKUX CXEM y y onpocy
Verilog.
Tema 2. OcHOBHble
2.[noHATNA 1 7 2-3 ngf;g;osokr? |<<)c 6 YCTHbI ONpocC
onpeneneHuns y y onpocy
Tema 3. OneMeHThbI NOArOTOBKA K
3.|apxuTeKTypbl 7 4-7 CTHOMY OMDOC 6 YCTHbI ONpocC
MVKPOMpOLECCOPOB y y onipocy
Teva 4. noaroToBka K
4.[MukponpoueccopHoe 7 8-9 CTHOMY OMDOC 6 YCTHbI ONpocC
0p0 8051. y y onpocy
Tema 5. KOMMOHEHTHI NOArOTOBKA K
5.|MUKPONPOLLECCOPHbIX 7 10-15 CTHOMY OMDOC 6 YCTHbI ONpocC
cucTem y y onpocy
Tema 6. 8-paspsHble NnoAroToBka K o
6. MVKPOKOHTpPONEpHI 7 16-18 YCTHOMY Onpocy 6 yCTHBI onpoc
WNtoro 36

5. ObpasoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

Wcnonbaytotcs cnenytowmne goopmbl yuebHon paboTbl: nekumm, nabopaTopHbie paboThi,
camocTosTenbHas paboTta cTyaeHTa (BbiNOMHEHNE NHAMBUAYANbHbIX JOMALWHMX 3a0aHWUiR),
KOHCynbTauuu.

neKLI,VIOHHbIe 3aHATNA COMPOBOXOAKOTCA BbINMOTHEHNEM CaMOCTOATENIbHbIX 3auaH|/||7|, 4YTO NOo3BongdeT
CTyOoEeHTaM Nniy4dlle yCBOUTb MaTtepuan nekunn.

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

Tema 1. 83bIK KOH(pUrypupoBaHUA NporpaMMmupyembix normd4eckux cxem Verilog.
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

KETPOHHBH
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Teopus 1 NPUMEHEHNE MUKPOMPOLIECCOPOB AJ18 3aLMThl MHGOPMaLMN. S3bIK KOHGUIYPUPOBaHMS
nporpaMMmupyembix norndeckmx cxem Verilog. OCHOBHbIE KOHCTPYKLIMK, peannsauum TMNoBbIX Y3/0B.
KombuHaTopHble cxeMbl. CyeTtunkn. Lingoposble aBTomaThi.

Tema 2. OcHOBHbIe NOHATUA U onpeaeneHns
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

OcHoBHble NoHATUS 1 onpedeneHns?: Mukponpoueccop, MukponpoueccopHas BAC,
MMKPONPOLECCOPHbIA KOMMIEKT, MUKpOnpoLueccopHas cuctema, MukpodBM. Knaccugomkaums
MMKPONPOLECCOPHbIX KOMMIEKTOB UHTErpanbHbiX cxeM. Apxutektypa MukpodBM un
MUKPOMpPOLECCOPHbIX cuctem?: Cuctema ¢ Tpemsa wuHamn. MNepenayva nHgopmMauumn B TPEXWNHHON
cucteme. VIHTepaelic ¢ 06bekTamm ynpasneHus.

Tema 3. dneMeHTbl apXUTEKTYPbl MUKPONPOLLECCOPOB

YCTHbI ONPOC , NPUMEPHbIE BONPOCHI:

OneMeHTbl apxmTekTypbl Mukponpoueccopos (MI1)?: Obwwe npuHumMnbl noctTpoeHus M.
CekumoHHble MI1. Mpobnema Bbibopa CTPYKTYpbl U chopmaTta koMaHn. KognposaHme KoMaH.
MynbTunnekcnposaHme. OCO6EHHOCTN MPOrPaMMHOr0 1 MUKPOMNPOrPaMMHOro ynpasneHms
onepaunsmn. OCO6eHHOCTN MOCTPOEHNS U OYHKLIMOHNPOBaHNS 6110KOB NpepbiBaHns pabotbl MI1.
MpuHUMN opraHn3aumm cuctem BBoda-Bbiofaa. OCHOBHblE MALIMHHbBIE LMKNbI, CIOBO cOCTOSHMSA M.
CraHpapTHble nHTepdoeincbl. [llocnenosartenbHbln MHTEpPdenc ¢ OBM.

Tema 4. MukponpoueccopHoe sapo 8051.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Mukponpoueccopbl cepumn 18080. MukponpoueccopHoe aapo 18051. Peanusaumna sgpa 18051 B Buge
anpa C51 Ha MukpokoHTponnepax gompmbl Silabs. MukponpoueccopHoe aapo C51 u ero
XapakTepUCTUKK, CTPYKTYpHas CXema, yCnoBHO-rpagouyeckoe 06o3HadveHmne, coyHkummn M.
Ynpasnsiowme curHanbsl, ux oyHKLMOHaNbHOE Ha3Ha4YeHne.

Tema 5. KOMMNOHEHTbI MUKPOMPOLLECCOPHbIX CUCTEM
YCTHbI OMPOC , MPUMEPHbIe BOMPOCHI:

?KOMMNOHEHTbI MMKPOMNPOLIECCOPHbIX cUCTEM?: MHOropeXMHbIN BydepHbI PErnCTP, WNHHDIRA
copmuposatens. NocnenosaTtenbHbIn U NapannenbHbIn KOHTPONNEPbI (aganTtepsbl). HTepBanbHbINA
Tamep, TakTOBbI reHepaTop. AnnapaTHble cpeacTea npepbiaHns. OpraHmsaumns NnpsMoro noctyna
K namatn Ml cuctembl.

Tema 6. 8-pa3psinHble MUKPOKOHTPONEpPbI
YCTHbIA ONPOC , NPMMEPHbIe BOMPOChHI:

8-paspsaHble MUKPOKOHTPoNnepsl cemeiicTea Motorola 68HC08/908. Obwas cTpykTypa
MUKPOKOHTponnepos 68HC08/908. MukpokoHTponnep 68HCI08GP32. NpoueccopHblin MOaynb
CPUO08. Pernctposast Mogenb. Pexumbl agpecauunun. basosas cuctema komaHa. dopmuposaHune
TaKTOBbIX MMNYNbCOB. Peannsaums npepbliBaHuin. OpraHmsaums n nporpaMmmpoBaHne namsaTi.
[MapannenbHble NopTbl BBOAA-BbiBOAA. Moaynb aCUHXPOHHOrO NOCNenoBaTebHOro nHTepderica
SPI108. TanmepHble mooynu.

Tema . UToroeasi popma KOHTpons

MpvMepHble BONPOCHI K 9K3aMeHY:

OueHka 3HaHwWiA CTyoeHTa NPoU3BOANTCS B COOTBETCTBUM C METOAMYECKUMU pekoMeHaaumsamm BPC.
OueHka paboTbl CTyAeHTa B TEYEHUN CEMECTPa NPON3BOANTCS HA OCHOBAHWMW BbINONHEHNS
nabopaTtopHbIX paboT 1 OLEHKM caMocTosTenbHOM paboThl, Bcero He 6onee 50 6annos. BbinonHeHUs
no 1 nab. PaboTe no kaxnomy pasgeny Kypca - 6 pabot makcmanbHO No 7 6annoB 1 YCTHbIN
KOHTPO/b BbIMONHEHNS CAMOCTOATENbHBIX paboT 8 6anos . Ha 3ayete B cOOTBETCTBUN C
HXXEenprBeAEHHbIMM BONPOCaMM MPOU3BOAMTCS oLeHka f0 50 6annoB 3a yCTHbIA OTBET.

Cnuncok Bonpocos

1. A3bIK KOHPUTYPUPOBAHUS NPOrpamMmMmnpyemblx norndeckmnx cxem Verilog.
2. OCHOBHbIE KOHCTPYKLWUW, pean13aunmn TUNoBbIX Y3/10B.

3. KoMbuHaTopHble CxeMbl.

4. CyeTymku.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 8 ns 11. (11 YHI:I

S OEALIK G



Mporpamma aucumnivHbl "Teopust 1 NPUMEHEHNE MUKPONPOLIECCOPHbIX CUCTEM AN 3awuTbl MHopmauun”; 090900.62 MHdopmMauroHHas
6e30nacHoCTb; OOLUEHT, K.H. Jlatbinos P.P.

5. LUndpposble aBTOMaTHI.

6. Mukponpoueccop, MukponpoueccopHas BUC, MukponpoLeccopHbIn KOMMNEKT,
MUKpOnpoLeccopHas cuctema, MMkpo9BM.

7. Knaccndpmkaums MMkponpoLLeCCOpPHbIX KOMMANEKTOB MHTErPasbHbIX CXEM.

8. ApxutekTtypa MMKpo3BM 1 MukponpoueccopHbix cucteM. Cuctema ¢ TpeMS WNHAMN.

9. Nepenaya nHopmaumm B TPEXIWIMHHON cucteme. IHTepdeiic ¢ o6 bektamm ynpaBneHus.
10. 9neMeHTbl apxmuTekTypbl MuKponpoueccopos (MI1).

11. Obwwme npuHumnbl nocTpoeHns MI1. CekunoHHbie MIT.

12. Mpobnema BbIbOpa CTPYKTYpbl M hopmaTa komaHa. KognpoBaHne KoMaHa.

13. MynbTunnekcupoBaHune. OCOBEHHOCTM NPOrPaMMHOrO 1 MUKPOMPOrPaMMHOrO YrpaBneHuns
onepauunamu.

14. OCcObBEHHOCTN NOCTPOEHMS 1 CPYHKLIMOHMPOBaHUS 6NOKOB NpepbiBaHns padoTsl MIT.

15. rlpl/IHLI,VII'I opraHn3auunn cuctemMm BeBoga-BbiBoOa. OcCHOBHble MAWWHHbIE LWKbl, CIOBO COCTOSAHUSA
Mr1.

16. CTtaHOapTHble HTEPMIENCHDI.

17. MNMocnepnoBatenbHbI nHTEPdheinc ¢ IBM.

18. Mukponpoueccopbl cepun 18080.

19. MukponpoueccopHoe sapo 18051.

20. Peannzauusa agpa 18051 B suae agpa C51 Ha MukpokoHTponnepax gompmbl Silabs.

21. MukponpoueccopHoe aapo C51 1 ero xapakTepuctuku, CTPyKTypHas cxema,
yCnoBHo-rpacdmyeckoe obo3HayveHme, doyHkummn MI1.

22. Ynpasnswuwme curHanbl, nx qoyHKUMOHaNbHOe Ha3HavyeHue.

23. KOMMOHEeHTbl MMKPONPOLECCOPHbIX CUCTEM.

24. MHOropeXuMHbIi 6ydepHbIi PErncTp, WHHbIA OpPMUPOBaTENb.

25. NocnepoBaTenbHbIA U NapannenbHbI KOHTPONEepPb! (aganTepbl).

26. VIHTepBanbHbIV TaiMep, TakTOBbI reHeparop. AnnaparHbie CpeacTBa npepbiBaHns.

27. OpraHusaumsa npsiMoro goctyna Kk namsatun MIM cuctemsi.

28. 8-paspsanHbie MUKPOKOHTponnepbl cemerctea Motorola 68HC08/908.

29. Obwas cTpykTypa MMKpoKoHTponnepos 68HC08/908. MukpokoHTponnep 68HCI08GP32.

30. MNpoueccopHbIi Mogynbs CPU08. PerncTtpoas mogens. Pexumbl agpecauun. basosas cucrema
KOMaHm.

31. dopmupoBaHue TakToBbIX MMMYNbCOB. Peannsauns npepbisaHnin. OpraHnsaums u
nporpamMmnpoBaHne namsaTu.

32. lNapannenbHble NOpTbl BBOAA-BbIBOAA. MOOynb aCMHXPOHHOrO NocnenoBaTenbHOro MHTepgpeinca
SPI08. TanmepHble Mmooynw.

7.1. OcHoBHas nuTeparypa:

TexHuyeckue cpeacTea asToMaTusauum n ynpaeneHus: YyebHoe nocobue / O.B. Wnwos. - M.:
NHDPA-M, 2012. - 397 c¢.: 60x90 1/16 + CD-ROM. - (Bbicwee obpasoBaHue). (nepennet, cd rom)
ISBN 978-5-16-005130-7, Pexum goctyna:http://znanium.com/bookread.php?book=242497

CoBpeMeHHas aBToMartunka B CMCTEMAXx ynpaBneHns TEXHONOrMYeckmmm npoueccamu: Yyeb.noc. /
B.MM. MewwnH, M.1O. MepyxuH - M.: HAL NHppa-M, 2013 - 400 c.: 60x90 1/16 + ( Don. mar.
znanium.com). - (Beicwee 06p.: bakanasp/). (n) ISBN 978-5-16-005162-8, \ Pexum
noctyna:http://znanium.com/bookread.php?book=363591

Nesuukuia, A. A. NpoekTupoBaHue mmkpocucteM. MporpammHble cpeacTea obecnedeHns CAIP
[OnekTpoHHbI pecypc] : Yueb.nocobue / A. A. Nesuukuia, M. C. MapuHywkuH. - KpacHosipck : Cub.
genep. yH-T, 2010. - 156 c. - ISBN 978-5-7638-2111-6. Pexum
noctyna:http://znanium.com/bookread.php?book=442124
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MwukywuH, A. B. LincopoBbie ycTpoiicTBa n Mukponpoueccopsbl: y4eb.nocobue / A. B. MukywuH, A. M.
CaxHes, B. V. CeanHuH. ? CI16.: EXB-MeTepbypr, 2010. ? 832 c.: un. ? (Y4ebHas nutepaTypa ons
By30B). - ISBN 978-5-9775-0417-1. Pexum
noctyna:http://znanium.com/bookread.php?book=350706

7.2. lononHutenbHasa nuteparypa:

Morwunes, A. B. Cpenctsa nHpopmatnsaumn. TenekoMMyHKaunoHHble TexHonorum / A. B. Morunes,
N. B. Nuctpoea. ? CIM6.: EXB-Metepbypr, 2009. ? 250 c.: un. ? (MMUKT). - ISBN 978-5-9775-0150-7.
Pexwum poctyna:http://znanium.com/bookread.php?book=350412

HenomHawwmi, O. B. [NpoekTnpoBaHne CEHCOPHbIX MUKPOMPOLIECCOPHbBIX CUCTEM YrNpaBneHns
[9nekTpoHHbIN pecypc] :MoHorpadouns / O. B. HenomHawwmi, E. A. Beicos. - KpacHospck:
Cunbupckuin penepanbHblii yH-T, 2010. - 149 c. - ISBN 978-5-7638-1985-4. Pexum poctyna:
http://znanium.com/bookread.php?book=442126

Bopucesuy, A. B. MeToabl CMHTE3a TECTOB O/15 LNPPOBbLIX CUHXPOHHbIX CXEM Ha OCHOBE
PEKOHMUIyprpyeMbIX annapaTHblX CPeacTB [DNeKTpoHHbIN pecypc] / A. B. Bopucesnu. -
Ceactononb, 2008. - 210. - Pexum poctyna: http://znanium.com/bookread.php?book=470069

Cepruerko A. b. Uudposas obpaboTtka curHanos: y4eb. nocobue. ? 3-e nsa. ? Cr16.:
BEXB-Tetepbypr, 2011. ? 768 c. ? (Y4ebHasa nutepatypa aons By3os). - ISBN 978-5-9775-0606-9.
Pexwum poctyna:http:/znanium.com/bookread.php?book=354905

7.3. UHTepHeT-pecypcChbl:

Altera inc - altera.com

Atmel Corp - www.atmel.com

Silicon Labs - www.silabs.com

KasaHckuin penepanbHbii yHuBepcutet - www.kpfu.ru

Kadpenpa pagnogmamkmn KazaHckoro doenepanbHoOro yHuesepcuteta - radyosys.ksu.ru

8. MarepuanbHo-TexHU4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHne oucumnInHbl "Teopurs 1 NPUMEHEHNe MUKPOMNPOLIECCOPHBIX CUCTEM AN 3aALUTHI
MHgpopMaL K" npeanonaraeT UCNONb30BaHUE CNelyoWero MaTepuanbHO-TEXHNYECKOro
obecneyvyeHus:

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3seneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmMoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYaEeT y4ebHukK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEaNnN, CAOBapU U CPaBOYHNKN,
3aKoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepruoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTtcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

Kypc nekuwmii NnoAroToBNEH B BUAE KNACCUYECKUX NEKLMNIA C BKNOYEHNEM SNEKTPOHHbIX NPE3EHTaLNIA,
NpeacTaBnseMbIX C MOMOLLbIO NPoekTopa. JlabopaTopHble 3aHATUS NPOBOASTCS B KOMMNbIOTEPHOM
nabopatopun OCHaLLEHHON HEOOX0AMMbIMI NabopPaTOPHbBIMU CTEHAAMU U YCTAHOBKAMM
HeobXoAMMbIMU ONS BbINONHEHNS NPaKTUYECKMX nabopaTopHbIX paboT.

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpaeneHunto 090900.62 "MHdopmMaunoHHas 6e3onacHoCTb" 1 NPOOUI0 NOArOTOBKM
NHdbopmMaumoHHas 6e30nacHOCTb aBTOMaTU3NPOBAHHbLIX CUCTEM .
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