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1. Heaun, 3a7a4um ¥ IJIaHUpPyeMble Pe3yJbTaThl 00y4eHHs M0 AMCHUILIHHE

Henpto  ocBoenust aucuuiuinHbl  «l[IpoekTupoBaHME  MHUKPOIPOIECCOPHBIX  CUCTEM
yhpaBieHUs» SBIsSETCS (OPMUPOBAHUE 3HAHHMI O MPHUHIMUIAX MOCTPOCHUS MUKPOIPOILIECCOPHBIX
cucrem ympasienus (MIICY), wux cTpykType, cocraBe, pabOTe OTIEIbHBIX OJIOKOB
MUKPOKOHTPOJIJIEPOB.

3amayd AUCUMIUIMHBL: OCHOBHOM 3a/ladeil M3y4yaeMOro Mmarepuana sBISETCS OBJIaJCHHE
TEOPETUYECKUMH U MPAKTHUECKUMU METO/IaMU aHajlKn3a U pa3pabOTKU MUKPOIPOIIECCOPHBIX CUCTEM
yIpaBiIeHUS.

OO6yuenue no gucuuruimHe «lIpoekTrupoBaHre MHUKPOMPOIECCOPHBIX CHUCTEM YIIPABICHUS
HampaBlieHO Ha (JOPMUPOBAHUE Y O0YUAIOMINXCS CIEIYIOIINUX KOMIETSHIIUHI:

Koa v HaumMeHoBaHue KOMIETEHIIUH NHaukaTopbl 10CTHKEHUST
KOMIIeTeHIUH
OIIK-7. Crniocoben ocymectBiaTs | UOIIK -7.1. 3naer Meronabl pa3paboOTKu
00OCHOBaHHBIM BBIOOpP, pa3pabaTbiBaTh U | MUKPOIIPOLIECCOPHBIX CUCTEM YIPaBJICHUS
peanu30BbIBaTh Ha npaktuke | MOIIK -7.2. VYmeer BbeIOMpaTh Hambolee
CXEMOTEXHHUYECKHE, CHCTEMOTeXHUYeckue | | 3(p(eKTuBHbIE METO/bI pa3paboTku
anmnapaTHO-NPOrPAaMMHBIE  PELIEHUs  AJIs | MUKPOIPOLECCOPHBIX CHUCTEM  YIIPaBJICHUS
CHCTEM aBTOMATU3ALUHU U YIIPABJICHUS JUIs peLIeHUs] KOHKPETHOH 3a/1a4u
NOIIK -7.3. Bnageer coBpeMEHHBIMU
METOAaMU pa3pabOoTKH MUKPOIPOLIECCOPHBIX
CUCTEM YNIPABJICHUS

2. MecTO0 IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOMH MPOTrPaMMbl

JlucuuiuiiHa OTHOCHTCS K  4YacTH, (OPMHPYEMOH Yy4YacTHUKaMH 00pa30BaTEIbHBIX
oTHouIeHui 61oka b1 «ucuunnuael (MOIYIIH)».

JlucuuiuinHa 6a3upyercs Ha CISIYIOIUX, TPOHICHHBIX TUCIUTUIMHAX

- NHpOopManmoHHbIEC 2JIEMEHTHI TPUBOJIOB M CHCTEM YIIPABICHHUSIY,

- «[Iucposas 06paboTKa CUTHAIOBY.

Huctummaa «[IpoeKTUpOBaHWE MHUKPOIPOIIECCOPHBIX CUCTEM YIIPABJICHUS» JIOTHICCKU
CBS3aHAa C TMOCIEAyIIUMU aucuuiuinHamu: «lIpoekTupoBaHue ammapaTHO-IPOrPAMMHBIX
KOMIUICKCOB PEATHHOTO BPEMECHH.

3. Crpykrypa U coaepkaHue TUCHUILIMHBI

OO011ast TpyA0eMKOCTb AUCIUIIMHBI COCTABISICT 4 3a4eTHBIX equHUIbI (144 vaca).

3.1. Bwuapl yueOHO# padoThI M TPYA0EMKOCTH

3.1.1. Ounas ¢popma oOyueHus

CemecTpbl |
. KonnuectBo
Ne Buj yueOHoit padoThl 2 cemecTp
4acoB
n/n
1 | AyauTopHble 3aHATHS 36
B Tom uncrne:




1.1 | Jlexuuu 16
1.2 | CemuHapcKue/IpaKTUYECKHUE 3aHATHS 8
1.3 | JlabopatopHbie 3aHATHS 12
2 | CamocTosiTeJIbHas1 padoTa 108
B tom uncie:
2.1 | IlogroroBka u 3amuTa Ja00paTOPHBIX 60
pabort
2.2 | CaMOCTOSITETLHOE N3YYCHHE 48
3 | IIlpomexkyTouHasi aTTecTAlMs
3auet/nud.3a4er/s3K3aMeH JK3aMeH
Hroro

3.2. TemaTrnuyeckuii MIaH U3y4YeHUs THCHUTITIHHBI

(o dopmam oOyueHus)

3.2.1. Ounas dopma oOyueHus

Ne
/o

TpynoemkocTb, 4ac

AynuTopHas paéora

Pazneanl/TeMbl
JUCIHHUILINHBI

Bcero

Jlexknuum

Cemunapckue/
MPAKTHYCCKHE
3aHATHUS
JlaboparopHbie
3aHSATHUS
[IpakTuueckas

IoAroToBKa

CamMocrosiTeIbHASA

pabora

Pa3nes 1. dTansl NpoeKTHPOBAHUSA
MMKPOINPOLECCOPHO CHCTEMbI
ynpasJjenns (MIICY)

N

Tewma 1. KoHuenryanbsHbIi 1
QITOPUTMHUYECKHUM YPOBHHU.
[IporpaMMHBII1 YpOBEHb

Pa3nes 2. MUKPOKOHTPOJLIEPHI H
MII K1810BM86

86

Tema 2. CemeiicTBa 1 IPOU3BOAUTENHN
8-pa3psaHBIX MUKPOKOHTPOJIIEPOB.
MUKpPOKOHTPOJLIIEPHI CEMENCTBA
68HC08/908. Ob1mas cTpykTypa u
HOMeHKarypa. Cucrema KOMaHI.

12

60

Tewma 3. Kitaccudukanmsi, CTpykTypa
KOMaH/Ibl, METOJIBI aJIpecaliu
Mukpornporeccopa K1810BM86.

26

Pa3nen 3. Conpsizkenue MukpoIBM c
KJIABHATYPOM, JaTYMKAMH U
uHaAukaropamu. CoxpaHeHue JaHHBIX
npu c0oe NUTAHUA

Tema 4 IogkinroueHue KJIaBUaTyphl U
nHauKaTopoB. CoXpaHeHue TaHHbIX




IIPpH OTKJIFOUCHUHW MU TAHU.

Pa3nen 4. ApouTpsbl, peajusymomme 4
rudkoe 00C/Iy:KUBaHNeE 3aNMPOCOB.
CrnocoObI BbIIeJIeHUS HCTOYHHKA
3anpoca 6

Tema 5. Heo6xomumMocTs U3MEHEHUS 2
CTPYKTYPBI IPUOPUTETOB TIPH
OTIpeICNICHHBIX YCIOBUAX
¢ynkunonuposanuss MIICY. Bapuant
LUUKINYECKON CXEMbI IPUOPUTETOB,
JETEPMUHUPOBAHHBIN apOUTp C
U3MEHSIEMON CTPYKTYPOUM MPUOPUTETOB. 3

Tewma 6. BeposiTHOCTHBIN apOUTD. 2
3a/1aun BBIJICIICHUS HCTOYHUKA 3aIpoca
Ha MarucTpalisix ¢ pa3HOW CTPYKTYPHOH

OpraHH3aICH. 3
Pa3zjnen 5 Metoabl paciuimpeHust 4
aJ]pecHOr0 MPOCTPAHCTBA 6
Tema 7. Metox okHa. MeTo 0a30BbIX 2
PETHCTPOB. 3
Tema 8. Mertox 6aukoB. MeTon 2
BUPTYaJIbHOW AMSITH. 3
Hroro 16 8 12 108

3.3. ConepxaHue THCHUITHHBI

Paznen 1. DTanbl NPOEKTHPOBAHUSI MHMKPOINPOLECCOPHON CHCTeMbI YIpaBJIeHUS
(MIICY)

B paznene paccmaTpuBarOTCs KOHLENTYaIbHBIM, AJITOPUTMUYECKUI U IPOIPAMMHBIA YPOBHU
npoekthupoBanus. IlpuBoaarcs Onok-cxema KoHuenTyanbHoro ypoBHs MIICY  nukianueckoro
neictBust W pabotaromieil B pexxume npepbiBaHud. OrnpenensieTcss COOTHOLIEHHE MEXay
KOJINYECTBOM OJIOKOB KOHLENTYaJIbHOTO W QJITOPUTMUYECKOTO YPOBHEH, a Takke KOJINYECTBO
KOMaHJ acceMOiiepa, He0OOXOIMMBIX I pean3aliy 0JJTHOTO OJ0Ka aJrOpUTMUYECKOTO YPOBHS.

Paznen 2. MuxkpokonTpoJsuiepst 1 MII K1810BM86

B pasnene paccmaTpuBarOTCs ONpeselieHue M CTPYKTypa MUKPOKOHTposuiepa, 8-, 16- u 32-
paspsaaHble MUKpPOKOHTposuiepbl. llpuBonsaTcst oOmas CTpyKTypa M HOMEHKJIATypa, a Takke
nmoApoOHO paccmaTpuBaeTcsi MUKpokoHTposuiep 68HCI908PG32, mpeanaratoTcst €ro CTpyKTypa U
XapaKTepUCTUKH. B paszene Takke uH3JIaraloTcsi OCHOBHBIE CBeZieHMS 00 accemOinepe MII
K1810BM86, Takue kak cerMeHTauus namstu, GopmupoBaHue ¢usnueckoro aapeca. I[IpuBoasarcs
BapuaHThl (hopMaTa KOMaHJ Ha INpHUMepe KoMaHJ mepecbulkd. PaccmarpuBatorcst monst d m w
nepBoro 0alta KOMaH[bpl, HA3HAUEHUE U CTPYKTypa nocrodaiita, nmonst mod, reg, r/m; popmMupoBaHue
3¢ GEKTUBHOTO ajipeca NaMsITH, BO3MOXKHOCTh HCIIOJIb30BaHMs cMelleHus. Pa30uparorcs OCHOBHBIE
METO/Ibl aJJpecalnu.

Pa3znen 3. Conpsizkenne MUKpoOBM ¢ kiIaBuaTypoil, JaTYMKAMH H HHANKATOPaMH.
CoxpaHeHHe JaHHBIX IPU c00e NUTAHUSA

JlanHbIll pazzen NOCBSIIEH MOAKIIOYEHHUIO KIAaBUATyphl K MHMKpPOIPOLECCOpPY Yepe3
napajuleNbHbIM MopT. PaccMaTpuBaroTCsl ONpOC COCTOSTHUS KJIaBHII C MOMOIIBIO CUTHaNIa Oeryuiero
HYJsl, OCOOCHHOCTHM CXEMOTEXHUKH KJIABHIL, OMPOC KIAaBUATyphl W YIPABICHHE CTPEIOYHBIMU
MHIUKATOpaMH C HMCIOJIb30BAaHUEM OJIHOM M TOH e Ipynmbl mapamienbHbIX nopToB. [IpuBoastes
CXeMa oImpoca KJIaBHATypbl M TpPYIIbl JUCKPETHBIX JAaTYMKOB HAa OCHOBE OJHOM TIPYIIIbI




NapaJuIeJIbHBIX IIOPTOB C pa3Je]IeHUEM BO BpPEMEHHM, a TaKKe IMOJKIYEHHE KIaBUATyphl K
CUCTEMHON MarucTpajiu 4epe3 IIHHHbIE (GOpMUPOBATENH. AHAIU3UPYIOTCS CUTHAJBI YIPaBICHHUS,
NPEIYyCMOTPEHHBIE Uil COXPaHEHHs JaHHBIX MpH c0oe NHUTaHus, TPeOOBaHMA K EMKOCTH
KOHJICHCATOPOB OJIOKA MUTAHUS.

Paznen 4. ApOutpsbl, peaqusywomme rudkoe ooOciaykuBanue 3anpocoB. CrocoObl
Bbl/IeJICHHS] HCTOYHHUKA 3a1poca

B nanHOM paszzene OCBEIIEHBI TaKME BOIMPOCH], KaK HEOOXOANMOCTh U3MEHEHHUSI CTPYKTYPHI
MIPUOPUTETOB TIPH OINPEACIICHHBIX YyciaoBUsAX ¢yHKimonuposanuss MIICY. PaccmarpuBarorcs
BapUaHT UUKIMYECKOW CXEMBbl TPHOPHUTETOB, pealn3oBaHHbIi B wuHTepdelicabix BUC,
JNETEPMUHUPOBAHHBI M BEPOSATHOCTHBIN apOUTPbl C H3MEHSIEMOW CTPYKTYpPOH MPUOPUTETOB.
[TpuBoasATCS cxema NEeTEpPMHUHHPOBAHHOTO apOUTpa, HJIEMEHTApHBINA apOUTp, YNpPaBISIOLIEE CIOBO,
npuMepbl PYHKIIMOHUPOBAHUS CXEMBbI, a TAK)XKE€ CXEMbI BEPOSITHOCTHOTO apOUTpa. AHAIU3UPYIOTCS
3aJ1a4M BBIAEJICHUS UCTOYHHUKA 3alIpOca Ha MAaruCTPassiX ¢ pa3sHOM CTPYKTYpHOU opraHu3anuei.

Paszgea 5. MeToabl paciuMpeHusi aipecHOro NpoCcTPaHCTBA

B nanHOM paznene u3y4yaroTcs: METOJl OKHA, OCHOBHAs UEs, CXeMa pealn3aluu 1 ee pabora,
JOCTOMHCTBA U HEIOCTaTKU; METOJl 0a30BBIX PErHMCTPOB, OCHOBHAS HJES, COOTHOIICHUS MEXIY
O0JIaCTSIMH  aJIPECHBIX TPOCTPAHCTB, CXE€Ma CHUCTEMBI, HCIIOJB3YIOMIEH 3TOT METOH; ee padoTa,
JOCTOMHCTBA M HEIOCTATKH; METOJ] OAHKOB, OCHOBHAsI MJIes, CXEeMHas peanu3alus, JOCTOUHCTBA U
HEJ0CTaTKU; METOJl BUPTYaIbHON MaMsATH, OCHOBBI METO/1a, CXEMHAs peayn3aliysl siipa BUPTYaJIbHON
namsatd, HazHadeHue A3Y, O3VYI1, O3VY2, perucrtpa anpeca, mnose npuzHakoB A3Y.
PaccmaTpuBaroTcst paboTta cXeMbl NpU HaJMYMK HYKHOH cTpaHulibl B O3Y u paboTa cxembl MO
MOUCKY U BKJIIOUeHHI0 B O3V 1 oTCyTCTBYIOIIEH CTPaHUIIBI BMECTO OJHOW U3 UMEKOLIUXCS.

3.4. TemaTuka ceMHHAPCKHUX/MPAKTHYECKUX H JIA0OPATOPHBIX 3aHATHH

3.4.1. CemuHapcKue/IpakKTUYECKHUE 3aHATHS
[Ipaktrueckoe 3ansatue 1. «Accemonep MIT K1810BM86. Knaccudukanus, popmat komaH,
MeTOIbI anpecanuu. @opMupoBaHue MepBoro OaiTa u MocTdaliTa KOMaHbI MepechlUIK. KoMaH bl
MIEPECHUIKM.
[IpakTueckoe 3anstue 2. «Accembnep MII K1810BM86. Apudmernueckue u joruyeckue
KOMaH/IbI».
[IpakTnueckoe 3ansatue 3. «Accembnep MII K1810BM86. Komanas! paciimpeHHol apupMeTHKy u
paloOThI ¢ AECATUUHBIMU YUCTAMU.
[Tpaktuueckoe 3anstue 4. «Accembiep MIT K1810BMS86. Llenoyeunnie KOMaHIbI».

3.4.2. JlabopaTopHbIe 3aHATHUS
JlaGopatopHnas pabota Nel. «M3yuenue nabopatopHoro makera LabKitO08 u unTerpupoBanHoi
cpenbl nporpammupoBanust [CSO8GPGTZy.
JlaGopatopHnas padorta Ne2. «Mukpokontpouiep MC68HCI08GP32: peructpoBast CTpyKTypa,
CHOCOOBI ajipecaliii, KOMaH/1bl IEPECHIIKN.
JlaGopatopHnas padota Ne3. «Mukpokontpomiep MC68HCI08GP32: koman1p1 00paboTKH
JTAHHBIX.
JlaGopatopnas padota Ned. «Mukpokontposuiep MC68HCI08GP32: komaH bl yripaBieHUs
MIPOrpaMMO».
JlaGopatopHnas pabota Ne5. «Mukpokontposuiep MC68HCI08GP32: mporpaMMupoBaHue Ha sI3bIKe
AccemOmnepay.
3amura naboparopHoil paboTel Neb. «MukpokonTpomiep MC68HC908GP32: nporpamMupoBanue
Ha si3pIKe AccemOiiepay. Mtorosas mabopatopHas padora.



3.5. TemaTuka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)
BrlinonHeHHE KypCOBBIX MPOEKTOB (KYPCOBBIX PaboT) HE MPETYyCMOTPEHO.

4, Y4eOHO-MeTOAMYECKOEe U MHPOPMALIMOHHOE o0ecieyeHne
4.1. HopmatuBHblie 10KyMeHTHI 1 OCThI

4.2.  OcHoBHasi JuTEpaTypa

1. Manaryra K.A.  MHKPONIPOLECCOPHBIE CUCTEMBI YIIPABIEHUS TPAHCIIOPTHBIX CPEICTB!
yaeOHoe rmocodue it By30B. - M.: MI'1Y, 2009

2. Ky3skoB O.H. TIpoekTupoBaHue CUCTEM Ha MHKPOIPOIECCOPaX M MUKPOKOHTPOJUIEpAX:

yueO. u1st By30B. - TroMeHb: TIOMEHCKUI HHIyCTpUalibHbIN yHHBepcuTeT, 2014, I'pud YMO.
https://e.lanbook.com/book/64535

4.3. JlomosHHMTeJbHAs JUTEpPaTypa
1. T'ypor B. B. Apxurekrypa MHKpPONpOLECCOPOB: YydeOHoe mocobue. - HHTepHeT-
VYuuepcutet Uubopmarmonnbix Texunomoruii * 2010 rox * 272 ¢. www.knigafund.ru

4.4, JnekTpoHHBIE 00pPa3oBaTeIbHbIE PeCypPChI
1. IlpoexTupoBaHrE MUKPOIIPOLIECCOPHBIX CUCTEM YIPaBICHUS
https://online.mospolytech.ru/course/view.php?id=4841

45, JluueH3MOHHOe W  CBOOOJHO  pacmpocTpaHsieMoe  IporpamMMHoe
o0ecnieueHue
1. UnrerpupoBanHas cpeaa nporpammupoBanust [CSOSGPGTZ.

4.6. CoBpeMeHHble TpodeccuoHATbHBbIE 0a3bl JaHHBIX W HHPOPMANMOHHbIE
CIIPAaBOYHbIEC CHCTEMbI

1. https://avr.ru/docs/books/avr

2. https://libcats.org/book/475966

3. https://easyelectronics.ru/img/ARM_kurs/CMSIS/stm32.pdf

4. https://bookskeeper.top/knigi/razlichnaya-teh-literatura/139218-mikroprocessory-i-
mikrokontrollery-firmy-motorola.html

5. MarepuajbHO-TEXHHYECKOE O0ecreyeHue
I[J'ISI IMPOBCACHU A JICKOUOHHBIX 3aHSATUU HEO 6XOI[I/IMI)I ayauTopuu, OCHAIIICHHBIC

MYJIBTUMEUIHBIMU TIPOEKTOPaMHU M 3KpaHamu. [y mpoBeaeHus 1abopaTopHBIX paboT Tpedyercs
KOMITbIOTepHBIH Kiace (AB2614) u naboparopusie MakeTsl LabKit08.

6. MeToanuyeckue peKoMeHIaluu

Mertoauka npenoaaBaHusa AUCHUIIIAHBI ((HpOGKTI/IpOBaHI/IC MHKPOIIPOLCCCOPHBIX CUCTEM
YIIpaBJICHUA» U p€ain3alvsl KOMIICTCHTHOCTHOI'O MOAX0Aa B U3JIOKCHUU U BOCIIPUATHHN MaTCpuajia


https://e.lanbook.com/book/64535
https://online.mospolytech.ru/course/view.php?id=4841

npeycMaTpUBAET KCIOJIb30BAHUE CICIYIONIMX AKTUBHBIX M HWHTEPAKTUBHBIX (OPM TPOBEIACHUS
ayJIMTOPHBIX M BHEAYTUTOPHBIX 3aHATHIA:

— ayaUTOpHBIC 3aHATHS: JICKIIMH, CEMHHAPCKUE 3aHATHsA, JlabopaTopHbie paboTHl,
TECTHPOBAHUE;

— BHCAYJUTOPHBIC 3aHATUA: CAMOCTOATCIIbHOC N3YUCHUC OTACIIBbHBIX BOIIPOCOB, IMTOATOTOBKA K
nabopaTopHBIM paboTaM.

6.1. MeToanueckue peKOMeHAANMH IJs TNpenoAaBaTeiss MO0 OPraHU3aAUMUU
00y4eHus

Ha ICPBOM 3aHATHUHU IO JUCHUIIIINHC HeO6XOIII/IMO O3HAKOMHUTL CTYACHTOB C IMOPAIKOM €C
u3ydeHus (TeMaMu Kypca, popMamMu 3aHSTHH, TEKYILETO0 ¥ MPOMEXYTOYHOTO KOHTPOJIS), PACKPBITh
MECTO M POJIb JUCUUIUIMHEI B CHCTEME HAyK, €€ NMPaKTHYECKOe 3HAYCHHUE, JOBECTH JO CTYACHTOB
TpeOoBaHMs K (OpME OTYETHOCTH M NPUMEHEHHsS BHUJIOB KOHTpONA. BblmaroTcs 3amaHus uis
MOJrOTOBKH K CEMUHAPCKUM 3aHSTHUSM.

[lpy TOATOTOBKE K CEMHHAPCKOMY 3aHATHIO 110 TIEPEYHIO OOBSABICHHBIX TEM
[penojaBaTe/ito HeoOXOJUMO YTOYHUTH IUIAH HMX IHPOBEACHMS, NPOAyMaTb (QOPMYIUPOBKH U
COACPIKAHUC yT-I€6HI)IX BOIIPOCOB, BBIHOCHMMBIX Ha O6C}’)KI[GHI/I€, O3HAKOMHUTLBCA C TICPCHHEM
BOIIPOCOB 10 TEME CEMUHApa.

B xozme cemmHapa BO BCTYNHTEJIBHOM CIIOBE PACKPBITH NMPAKTUYECKYIO 3HAYHMMOCTH TEMBI
CEMUHAPCKOT'0 3aHSATHUS, ONPENSIUTh MOPSAOK €ro MPOBEICHHS, BpeMs Ha OOCYXICHHE KaXIOTrO
ydeOHoro Bompoca. [IpumMeHsst QpoHTaIbHBI ONPOC JaTh BO3MOXKHOCTh BBICTYIIUTH BCEM
CTyIICHTaM, IPUCYTCTBYIOIIUM Ha 3aHSATHH.

LlenecooOpa3HO B X0i€ 3aIIUTHI JAOOPATOPHBIX PAOOT 3aJaBaTh BBHICTYIAIOIINM H Ay AUTOPHH
AOIOJHHUTCIBHBIC W YTOYHAIOMIMC BOIIPOCHI C MLCJIIBIO BBIACHCHHUA HX HO3HIII/Iﬁ o CymecCTBy
o0cyXIaeMbIX podIeM.

CJ'IC)IyeT npeaoCTaBUThL BO3BMOKHOCTD BBICTYIIVICHHA C MECTA B BUJIC KPATKUX COO6HICHI/II71 110
MOJrOTOBJICHHOMY 3apaHee BOIIPOCY.

B 3akirouMTENBHONM 4acTH CEMHMHAPCKOTO 3aHATHS CIEAyeT IOABECTH €ro WTOTH: J1aTh
OLIEHKY BBICTYIUICHUH Ka)KI0TO CTyJEeHTa U Y4eOHOW Ipymnmbl B IeJOM. PacKpbITh MOJOXKUTEIbHbIE
CTOPOHBI M HEJOCTaTKU MPOBEIEHHOTO CEMHHAPCKOTO 3aHATHSA. OTBETUTh HA BONPOCH! CTY/IECHTOB.
BbinaTh 3a1aHus U1l CaMOCTOSATENBHOM pabOoThI IO MOATOTOBKE K CIIEAYIOLIEMY 3aHATHIO.

Bo3moxHO npoBeeHNEe 3aHATUN U aTTeCTallui B AUCTAHLIIMOHHOM (opMmaTe ¢ MPUMEHEHHEM
cHCTeMBbl AMCTaHIMOHHOro oOyueHus yHuepcutera (CLO-LMS). Ilopsnok nmposeneHus paboT B
JTUCTAaHIIMOHHOM (opMaTe YyCTAaHABIMBACTCS OTIEIbHBIMU PAaCHOPSDKEHUSIMHU TMPOPEKTOpa IO
y4eOHOI1 paboTe M/1IN LIEHTPOM yueOHO-METOINYEeCKOI paboThI.

6.2. Meroanueckue yKazaHus JAJis1 00y4al0OUIUXCsl IO OCBOEHHIO U CUUTITHHBI

CamocrosiTennbHass paboTa SBIsSETCS OJAHUM W3 BUIOB y4deOHBIX 3aHsaTuil. llems
CaMOCTOSITENTFHON pabOThl — MPAKTHUYECKOE YCBOCHUE CTYIEHTAMHU BOMPOCOB, paCCMaTPUBAEMBIX B
MPOLECCe U3YUEHUS TUCIUTIINHBI.

AynutopHas caMOCTOsITeNIbHasl padoTa MO AUCHIHUIUIMHE BHIMOIHICTCS HA YI€OHBIX 3aHATHUSIX
IIOJ] HETIOCPEACTBEHHBIM PYKOBOJCTBOM MPENOJABATENS U IO €T0 3aJaHUIO.

BreayautopHast camocTrosiTenbHas paboTa BBIONHSETCS CTYAEHTOM 1O  3a/aHHUIO
npernojaBaTesis, HO 6e3 ero HemocpPeICTBEHHOTO Y4acTusl.



3amaun caMOCTOSTENTbHON pabOThI CTY/ACHTA!

- pa3BUTHE HABBIKOB CAMOCTOSATEIHHON yueOHOM paboThI;

- OCBOCHHUE COJIEP>KAHUS JUCIUILINHBL,

- yrayOsieHne coiep KaHus U OCO3HaHKWE OCHOBHBIX MOHATUN AUCIUIIINHBL;

- ICTIIOJIB30BAHKE MaTepHaia, COOPaHHOTO U MOJIYYEHHOTO B X0OJI€ CAMOCTOSTEIbHBIX 3aHATHHA
1 3¢ HEeKTUBHON MOATOTOBKHU K 3aUeTy.

Buasl BHEAYAUTOPHON CAaMOCTOSTENILHONM PaOOTHI:

- CaMOCTOSITEIbHOE U3YUEHUE OTJCIbHBIX TEM AUCHHUIIIHHBL;

- [IOATOTOBKA K JIEKIIUOHHBIM 3aHATHUSM;

- IOITOTOBKA K CEMUHApaM U MPaKTUYECKUM 3aHATHIM;

- oopMIICHHE OTYETOB IO BBIIOJHEHHBIM JIA0OPATOPHBIM PadOTaM M MOArOTOBKA K HX
3aIuTe.

JJ1s BBITOTHEHUS J1I000T0 BHJIA CAMOCTOSTENIbHON pab0Thl HEOOXOIUMO MIPOMTH CIeTyIoIHe
STarbl:

- OTIpEJIEJICHUE 1IETTH CAMOCTOATEIbHOMN paboThI;

- KOHKpEeTHU3allus 03HaBaTeIbHOM 3a7auu;

- CaMOOLIEHKA TOTOBHOCTH K CAMOCTOSITEJIbHOM padoTe;

- BBIOOD aJIEeKBaTHOTO CII0c00a JeCTBHS, BEIYILEro K PEIICHUIO 3a/1a4H;

- IJJAHUPOBAHUE PaOOTHI (CAaMOCTOSITEILHON UITH C TOMOLIBIO IIPETIOAABATENS) HAJl 3aJJaHUEM;

- OCYIIECTBJICHHE B TIPOIECCE BBIMOJHEHUS CAMOCTOSATEIbHOW pabOThl CaMOKOHTPOJIS
(TPOMEXXYTOYHOTO ¥ KOHEUHOT0) Pe3yJIbTaTOB paOOTHI M KOPPEKTUPOBKA BBHIITOTHEHHS PaOOTHI;

- pednekcus;

- Ipe3eHTaIMs padOThI WM 3aIIUTa JJA00PATOPHOU PabOTHI.

1. DoH/1 OLIECHOYHBIX CPEICTB
B mpornecce 0OyueHust B TEUEHHE CEMECTPa UCIOJB3YIOTCS OIICHOYHBIE CPEJCTBA TEKYILETO
KOHTPOJISl YCIIEBAEMOCTH M MPOMEKYTOUHBIX aTTecTaliii. [[puMEHSIFOTCS ClIeAyIOINe OlEHOYHbIC
CpeJIICTBA: TECT, 3allIUTa JJA0OPATOPHBIX padOT, IK3aMEH.
OO6yuenue no aucuuiuinHe «lIpoexkTrpoBaHMe MUKpPOIPOLECCOPHBIX CUCTEM YIIPABICHUS»
HampaBlieHO Ha (POPMUPOBAHKE Y OOYUAIOIINXCS CIETYIOIINUX KOMIETSHIINMI:

Koa n HamMeHoOBaHMe KOMIIETeHIIMIA

HH}II/IKaTopr JOCTHIKCHUSA

KOMIIeTeHIIUH
OIIK-7. Crniocoben ocymectBiath | UOIIK  -7.1. 3naer Merombl pa3pabOTKH
00OCHOBaHHBIM  BBIOOp, pa3pabaTbiBaTh M | MUKPONPOLIECCOPHBIX CUCTEM YIpPaBICHHUS
peain30BbIBaTh Ha npaktuke | UOIIK  -7.2. VYwmeer BblOMpaTh Haubojee
CXEMOTEXHHYECKHe, CHCTeMOTeXHu4eckue | | adexkTuBHbIE METO/bI pa3paboTKu

armnapaTHO-IMpOrpaMMHBIC PCHICHUSA OJId CUCTEM
aBTOMAaTHU3alluu U YIIPaBJICHUA

MHUKPOIPOIIECCOPHBIX CHCTEM YIPABICHUS IS
peleHust KOHKPETHOMH 3a1aun

NOIIK -7.3. Bnaneer coBpeMEHHBIMH METOAAMHU
pa3pabOTKU  MMKPOINPOLECCOPHBIX  CHUCTEM
yIPaBICHUS

7.1.

MeTtoabl KOHTPOJIS U OLICHUBAHUA Pe3yJIbTATOB 00y4YeHHUs

IlepeyeHb OLEHOYHBIX CpeacTB o AucuumInHe «IIpoekTHpOBaHNEe MUKPONPOLECCOPHBIX
CHCTEM YNPaBJICHUD)




HaumenoBanue [IpencraBnenue
No OLIEHOUHOTO Kpatkas xapakTepucTuka OIeHOYHOTO OLIEHOYHOTO CPEICTBA B
OC cpeacTBa CpeacTsa ®OC
CpencTBO MpPOBEPKHM YMEHUH M HABBIKOB
1 37IP MPUMEHATh  TOJY4YEHHbIE  3HAHUA  JUIS 3ajganus AJid 3alUThI
pElIeHNs MPAKTUYECKUX 3a]a4 C MOMOIIbIO 1a00paToOpHBIX paboT
MHCTPYMEHTAIBHBIX CPEJICTB.
Cucrema CTaHIAPTU3UPOBAHHBIX 3a/IaHUM,
Tect MO3BOJISIFOIIIAST aBTOMATHU3HPOBATh .
2 . @DoH/T TECTOBBIX 3aTaHHI
(T) MpoLeaypy HU3MEpPEHUs YpOBHS 3HAHUM M
YMEHHI 00yJaromerocs.

7.2. 1lIkana u KpUTEPUHU OLEHNBAHUSA Pe3yJIbTATOB 00yUeHH S

DopMa NPOMEKYTOYHOM aTTeCTALMM: IK3aMEH.

O06s13aTeJIbHBIMU  YCJIOBUAMHM MOJATOTOBKH CTY/A€HTA K NPOMEKYTOYHOH aTTeCcTallUH
SIBJISIETCSl BBIMOJTHEHWE M 3alllUTa CTYACHTOM J1abOpaTOpHBIX PaboT, MPeayCMOTPEHHBIX paboueit
MPOrpaMMOi M MPOXOXKIACHUE BCEX MPOMEKYTOYHBIX TECTOB HE HIDKe, ueM Ha 70% mpaBHIIBHBIX

OTBCTOB. HpOMC)KYTO‘-IHBIC TCCTUPOBAHHUA MOTYT MPOBOAUTCA KaK B ayAUTOpPUHA YHI/IBCpCI/ITCTa Ioa
KOHTPOJIEM NPCOAABATCIIA, TAK U JTUCTAHITMOHHOM (I)OpMaTC Ha YCMOTPCHUC MTPCTIOAaBaTCIIA.




HIxana
OLICHUBAHUSA

Onucanue

Omauuno

BrimonmHeHb! Bce BUBI Y4eOHOH pabOThI, MPETyCMOTPEHHBIC
paboueii mporpammoil. CTyAeHT JIEMOHCTPUPYET COOTBETCTBUE
3HAHUN, YMEHH, HABBIKOB MTPUBEACHHBIM B Ta0JIMIIAX MTOKA3aTeNeH,
ONEepUPYET MNPUOOPETECHHBIMU 3HAHUSMH, YMEHUSMHU, HABBIKAMHU,
MPUMEHSAET UX B CUTYyalUsAX MOBBIIIEHHON CIOXKHOCTH. IIpu 3Tom
MOTYT OBITh JOMYIIEHbl HE3HAYUTEIbHBIC OIIMOKH, HETOYHOCTH,
3aTpy/AHEHUS MPU AHAJIMTUYECKUX OIEpalusix, NePeHoce 3HaHUM U
yYMEHUH Ha HOBBIC, HECTAHIAPTHBIC CUTYAIUH.

Xopowio

BrimonHeHs! Bce BUbI yueOHOM paboThl, MIPeayCMOTPEHHbBIE
yueOHbpIM  mnaHoM.  CTyAeHT  JEMOHCTpUPYET  HEIOIHOE,
MPABUIIBHOE COOTBETCTBHE 3HAHHM, YMEHH, HaBBIKOB
IIPUBE/ICHHBIM B TabJaUIaX MOKa3aTesei, 100 eciy npu 3TOM ObLIN
JOTMYIIEHBI 2-3 HECYIIECTBEHHBIE OIIUOKH.

Yooenemsopum
e/IbHO

BrinonHeHs! Bce BU/bl yueOHON paboThl, IPEAyCMOTPEHHbBIE
yueOHbIM T1aHOM. CTYIeHT AEMOHCTPHUPYET COOTBETCTBHE 3HAHMH,
B KOTOPOM OCBEIICHa OCHOBHas, HauOoiee BaXHAas YacTb
MaTtepuanga, HO IPU 3TOM JIONyILIeHa OJHAa 3HA4YMTENbHas OIINOKa
WJIA HETOYHOCTb.

Heyooenemsopu
menvHO

He BpimonmHeHn oamH wiam Oojiee BHIOB Y4eOHOH pPabOTHI,
MPEIYyCMOTPEHHBIX Y4eOHBIM IUTaHOM. CTYAEHT JE€MOHCTPUpPYET
HEMNOJHOE COOTBETCTBUE 3HAHWMM, YMEHUH, HABBIKOB MPUBEICHHBIM
B TabiMIax MoOKa3aTeled, JONMYCKAIOTCS 3HAUYMUTENbHbIE OIIMOKH,
NPOSIBIISIETCS. OTCYTCTBUE 3HAHWM, YMEHHUH, HaBBIKOB IO DSy
noKaszaTesyiei, CTYACHT HCHbITHIBACT 3HAYUTEIbHBIE 3aTPyIHEHHS
NpHU OTEPUPOBAHMN 3HAHWSIMH W YMEHUSMH TIPH HX TIEPEHOCEe Ha
HOBBIE CUTYAITHH.




7.3. OueHoYHBbIE CpeCTBA
7.3.1. Tekymmii KOHTPOJIb
bank mecmoswvix 6onpocoé (wacmuuno)

CooTBeTcTBHE KOJIMYECTBA 0JIOKOB H KOMAH/ AJITOPUTMUYECKOr0 ¥ MPOrPAMMHOI0
YPOBHel

Kakoe KommuecTBO KOMaH/I JOJDKHO COOTBETCTBOBATH OJTHOMY OJIOKY QITOPUTMHYECKOTO |[MC
YPOBHSI?

Bann no ymonyanuio:| 1

CnyuauHbIv nopsagok oteetoB|[la

HymepoBaTb BapuaHThbl OTBETOB?|a

LWTpad 3a kaxkayro HenpaBuUnbHY0 NonbITKy: 33.3

ID-HOMep:
# OTBeThI OT13bIB OueHka
A S u 6onee 0
B. 1-2 0
C. 2-3 0
D. 3-4 100

O6LWMI1 OT3bIB K BONPOCY:

[lnsa no6oro npaBunbHoro otTeeta:  [Bamr oTBeT BEpHBIN.

Nlns no6oro HenpaBunbHOro oTBeTa: (Bam 0TBET HENMPABHMIILHBII.

Mopckaska 1:

Moka3aTb KONM4YecTBO npaBUINbHbIX

otBeToB ([Moackaska 1): Her

YAanuTb HeKOpPEeKTHbIe OTBEThI

(Moackaska 1): Her

Teru:

lNossonssem ebibupame 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3a0aHHo20
criucka. (MC/MA)




Muxpoxontposaiep MC68HC908GP32

Kakoe Konm4ecTBO perucTpoB 00IIero Ha3HAYCHUS Y MUKPOKOHTpOJLIepa MC
MC68HC908GP32?
Bann no ymonuanuio:| 1
CnyuauHbIv nopsagok oteetoB|[la
HymepoBaTb BapuaHThbl OTBETOB?|a
LWTpad 3a kaxkayro HenpaBuUnbHY NonbITKy:| 33.3
ID-HOMep:
# OT1BeThI OT13bIB OueHka
A P2 0
B. 16 0
c. [64 0
D. P 100

O6LWwmM O0T3bIB K BONpPOCY:

\Ana nro6oro npaBuUbHOro oTeeTa:

Bamr oTBET BEpHBIN.

ns no6oro HenpaBUIIbHOIoO oTBeTa:

Bamr oTBET HENPAaBUIIbHBIMN.

Mopckaska 1:

MNoka3aTb KONMYECTBO NPaBUNbHbIX
oTBeTOB ([Moacka3ka 1):

HeT

Ypanutb HeKOppeKTHbIe OTBEeTbI
(Moackaska 1):

HeT

Teru:

lNossonssem ebibupame 00UH UMU HECKOJIBLKO fpasusibHbIX 0meemos U3 3a0aHHo20
criucka. (MC/MA)




Pa3memenue onepanios B komanaax nepecoiiiku MII K1810BM86

Kakoii BapuaHT pa3MelnieHus ornepaHaoB 3anpeileH B KoManaax nepecbuiku MII MC
K1810BM8&67?
Bann no ymonuanuio:| 1
CnyuauHbIv nopsagok oteetoB|[la
HymepoBaTb BapuaHThbl OTBETOB?|a
LWTpad 3a kaxkayro HenpaBuUnbHY NonbITKy:| 33.3
ID-HOMep:
# OT1BeThI OT13bIB OueHka
A. (O06a omepania B peructpax 0
OnepaH-UCTOYHMK B PETUCTPE,
B. OTIepaH-TIPUEMHHUK B TTaMSITH 0
OriepaH-UCTOYHUK B MIAMSITH,
C. OTepaH -TIPUEMHHUK B PETUCTPE 0
D. (O6a onepanja B mamATH 100

O6LWwmMi O0T3bIB K BONpPOCY:

\Ana nro6oro npaBuUNbHOro oTeeTa:

Bamr oTBET BEpHBIN.

ns no6oro HenpaBUIIbHOIoO oTBeTa:

Bamr oTBET HENPABUIIbHBIMN.

Mopckaska 1:

MNoka3aTb KONMYECTBO NPaBUNbHbIX
oTBeTOB ([Moacka3ka 1):

HeT

YaanuTb HeKOppeKTHbIe OTBETbI
(Moackaska 1):

HeT

Teru:

lNossonssem ebibupame 0OUH UMU HECKOJBLKO MpasusibHbIX 0meemos U3 3a0aHHo20
criucka. (MC/MA)




Mopnyas SCI08 mukpokonTpoiepa MC68HC908GP32

Kakoe naznauenue npusHaka PE B peructpe cocrosinus SCS1 monyns SCI08 MC
MukpokoHTposiepa MC68HC908GP327?
Bann no ymonuanuio:| 1
CnyuaitHbIi nopsgok oteeTos|/[la
HymepoBaTb BapuMaHTbl OTBEeTOB?|a
LWrpad 3a kaxayro HenpaBUnbHyo nonbITky: 33.3
ID-HOmMep:
# OTBeThbI OT3bIB OueHka
A. [Ipy3HaK OKOHYAHMA Mepetadn 0
[Ipu3Hak TOTOBHOCTH NEpeAaTIMKa K
B. [PUEMY HOBBIX JAHHBIX 0
C. [Ipu3HaK 3am0JTHEHUS IPUEMHHUKA 0
D. [Ipr3HaK OMIMOKN YETHOCTH 100

06w oT3bIB K BONPOCY:

ns noboro npaBUNILHOro oTBeTa:

Bamr oTBET BEpHBIN.

[ns noboro HenpaBUNbLHOro oTBeTa:

Bam orseT HeraBHJ’ILHHﬁ.

Mopckaska 1:

Moka3aTb KONMYECTBO NPaBUNbHbIX
oTBeTOoB ([Moackaska 1):

HeT

Ypanutb HEKOPPEeKTHbIE OTBETbI
(Moacka3ska 1):

HeT

Teru:

criucka. (MC/MA)

lMossonssem ebibupams 0OUH UMU HECKOMLKO MpasusibHbIX omeemos U3 3ad0aHHo20




32-pa3psiAHbIii MUKpOKOHTpoJiep STM

o MC
Ha 6a3e kakoro siipa peanu3oBas 32-pa3psaabiii MuKpokoHTposuiep STM32F407VGT6?
Bann no ymonuanuio:| 1
Cnyu4aiiHbIN nopsaaok oTeetos|[1a
HymepoBaTb BapuaHTbl OTBETOB?|a
Wrpad 3a kaxayro HenpaBUnbHyto nonbITky:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
N Cortex-MO+ 0
B. Cortex-MO 0
C. Cortex-M3 0
D. Cortex-M4 100

O6LWMI1 OT3bIB K BONPOCY:

Ana no6oro npaBuUiibHOro oTeeTa:

Barm oTBeT BEpHBIN.

ns noboro HenpaBUNbLHOro oTBeTa:

Bamr oTBET HENPABUIIbHBIMN.

Mopckaska 1:

Moka3aTb KONMYECTBO NPaBUNbHbIX
otBeToB ([Moackaska 1):

HeT

YaanuTtb HekoppeKkTHble OTBeThI
(Mopckaska 1):

HeT

Teru:

lNossonssem ebibupame 00UH UMU HECKOJIBLKO fpasusibHbIX 0meemos U3 3a0aHHo20
criucka. (MC/MA)




7.3.2. O0pa3ubl 3K3aMeHAIMOHHBIX OHJIETOB

MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHUS POCCUCKOM ®EIEPALIUN

DOEJIEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXIEHUME BBICIIIEI'O OBPA3OBAHUS
«MOCKOBCKHM MOJUTEXHUYECKU YHUBEPCUTET»

(MOCKOBCKMH ITOJIUTEX)

dakyapTeT MaImMHOCTPOSHHUS
(Hazeanue axyiemema)

Kadenpa «KABTOMATHKA U VIIPABJECHUE)»
(Hazeanue gvinyckarouel Kageoput)

3K3AMEHAIIMOHHBINA BUJIET Ne 7
JUISL IPOBEACHUS DK3aMeHa 10 TUCIUIIIINHE
«IIpoeKTHpPOBaHHE MUKPONIPOLECCOPHBIX CHCTEM VIIPABJICHUA»

1. Muxkpoxoutpoinep 68HCI08GP32, ctpykTypa 1 XapakTEepUCTUKHU.
2. HavanbHBIH MyCcK mpoleccopa 1 3alliTa BEIYUCICHUH 0T COOEB IMUTaHMUS.
3. Dramsl NPOEKTHPOBAHUS MUKPOTIPOLIECCOPHOM cucTeMbl. PaboTa B pexnMe IUKIIa.

bunet paccmoTpeH u yTBEpKIAeH Ha 3aceJaHuu Kadeapsl.

[Iporokon oT «_ » 202 1. No

3aB. kadeapoit AuY A.B. Ky3HenoB
(nuyHas noonucy) (D.U.0. Damunus)




NoakowhE

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

7.3.3. DK3aMeHAIlMOHHbIE BONIPOCHI

Oranbl NPOSKTUPOBAHUS MUKPOIIPOLIECCOPHOU cUcTeMbl. PaboTa B pexume HUKIIA.
Oransl IPOEKTUPOBAHUS MUKPOIIPOLIECCOPHOI cucTeMbl. PaboTa B pesxume npepbriBaHui.
HauanpHblii Myck mpoleccopa 1 3aiuTa BHIYUCICHUN 0T COOEB MUTAHMUS.
ApOuTp Cc IporpaMMHpyEMbIMU IPUOPUTETAMU KAHAJIOB.
BeposiTHOCTHBII apOUTp.

[TonkitoueHue KiaBuaTypbl U CTPEIOYHBIX HHIUKATOPOB B MUKPOOBM.
Conpspxkenne MUKpoOBM ¢ kimaBuaTypoil M Ipynioi JaTYUKOB C MCIOJIb30BAaHUEM OOIIETO
BXOJIHOTO MOPTA.

[TonkiroueHre KiaBUaTypbl K MarucTpajii MUKpoOBM.

0O030p METOI0B pacIIMPEHUS a[PECHOIO IIPOCTPAHCTBA.

MeTton okHa.

MeTto/1 6a30BBIX PETHCTPOB.

Meron OaHKOB.

CxemHas peanuszanus "saapa" BUPTyaJIbHON MaMsITH.

Meton BuptyanbHoit mamstu. [IpuHnun paboTsl.

Ha3nauenue A3Y.

Ha3nauenne O3Y1 u O3VY?2.

[Touck 1 3aMeHa CTpaHULIbI B METO/I€ BUPTYaIbHOW MAMSTH.

[Tone npuszHakoB A3Y.

OcobenHoctu cemeiicTBa MEKpOoKoHTposuiepoB 68HC08/908

OO6was cTpykTypa 1 HoMeHKkJarypa cemeiictea 68HC08/908
Cryxebnble Moynu cemeiictea 68HC08/908

[TapannensHbie mopThl ceMeiicTBa 68HC08/908

Muxkpoxontpoiuiep 68HCI08GP32, cTpykTypa U XapaKTepUCTUKU
[Ipoueccopnsiit moayins CPUOS, peructposast MoJeinb

[Tpoueccopusiii Moayie CPUO8, ciocoOb! anpecanun

[Tpoueccopnsiii Monyss CPUOS, rpynmnel KoMaH[

[Tpoueccopusiit Mmoayns CPUOS, komaHabl IEPECHIITKH

[Tponieccopusiit Moayns CPUOS, komaH bl apupMeTHYECKHE Onepatuu
[Tpoueccopusiii Mmoayns CPUOS, komaHAbI JOTUYECKUX OTIepaIIUid
[Ipoueccopnsiit Mmoayns CPUOS, komaHAbI CABUTOB

[Tpoueccopusiit Mmoayns CPUOS, komaH bl OMTOBBIX OTepaIinii
ITpoueccopnsiii Monysns CPUOS8, komaH bl yIIpaBJIeHUsI TPOrPaMMOi
[Tpoueccopusiit Moayns CPUOS8, komaH bl IpepbIBaHUS U YIIPABIIEHUS ITPOLIECCOPOM
HauanpHeiii nyck nponeccopa CPUOS

O6paboTtka npepsiBanuii mporeccopa CPUOS

Monyns IRQO8

Pexxumel padbotsl MK cemeiictBa 68HC08/908, 0630p

Pexxum oxumanust MK cemetictea 68 HC/908

Pexxum ocranoBa MK cemetictea 68HC/908

Pexum otnanku MK cemeiictBa 68HC/908

Pacnpenenenue agpecnoro npocrpanctea MK GP32

Crupanue u nporpammupoBanue Flash-mamsatu MK GP32
dyHKIMOHATRHAS cxema JtaboparopHoro makera LabKit08
WuterpupoBannas cpena WinlDE



7.3.4. BapuaHThI 3aIaHUIi JJIs 321U THI JJA00PaTOPHBIX PadoT

1. Pa3paboTarh 1 OTJIaAUTh IPOTPaAMMy COPTHPOBKM MAacCHBA M3 OAHOOAWTOBBIX YHCEN CO 3HAKOM
Ha accemMOiepe MUKPOKOHTpOJIIEpa ¢ apaMeTpaMHu, 3aJJaBaéMbIMH MIPEI0IaBATEIIEM.



