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1. Ilesin ocBOEHUS AU CUMUIIIMHBI

Henstmu ocBOeHUS TUCIMIUTMHBL «Mukponpoyeccoprvie cucmemuly SBISIOTCS: U3yUeHUe
NPUHYUNOB NOCMPOEHUS, (QYHKYUOHATILHBIX BO3MONCHOCMEU U APXUMEKMYPHbIX peuleHull
COBPEMEHHBIX MUKPONPOYECCOPHBIX CUCTNEM, MUKPOKOHMPOINEPOS U NEPCOHATbHBIX DBM.

2. MecTo AucIMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

HucumtummHa "Mukponpoyeccophvle cucmemvl” OTHOCHUTCS K YacTH, (OpMHpYyeMO
y4acTHUKaMH oOpa3zoBaTenbHbIX oTHOmeHu# Omoka 1 (b1.B.04), u ocHOBbIBaeTCs Ha 3HAHUSX,
NOJyYEHHBIX TPU HM3YyYEHWU JUCLUUIUIMH €CTECTBEHHOHAyyHOro uukia: “@usuka’,
"MatemaTnueckuid aHanu3" M AMCUMILIMH TpodeccuoHanmpHOro Iukia: "PammnosnexTponuka’,
"LluppoBeie menu wu  curHanel', “IlomynpoBomnHukoBast  anekrponuka”, “Lludposas
JIEKTPOHUKA”. 3HAHUS U HaBBIKM, T[IOJIyY€HHbIE TP  W3YYEHUU  JUCLUIUIMHBI
"MukponpoleccopHble cucTeMsbl", BOCTpeOOBaHbl MpPU NU3YUYEHUU JAUCLUIUIMH CHEUaIN3alHN:
"OCHOBBI TPOEKTUPOBAHMUS YCTPOHCTB HAa MPOrpaMMHMPYEMBIX JIOTUYECKUX HHTETrpalbHbIX
cxemax (ITJIMC) u mudpoBeIX cUTHATBHBIX mporeccopax” "Ludposas o6paboTka curHaios”, a
TaKe MPU BBIMOJIHEHUH BBITYCKHBIX KBATU()UKALMOHHBIX paboT.

3. [Inanupyemble pe3yJbTaTbl O0Oy4YeHHMsl MO [JAWCHMILIMHE, COOTHECEHHbIE C
IJIAHUPYEMBIMH pPe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTe/IbHOM MPOrpaMMbl

IIponiecc wW3ydeHus AMCUUIUIMHBI HampaBieH Ha (OPMHUPOBAHHUE CIETYIOLIUX
komrereHmii B coorBercTBrn ¢ ®I'OC BO, OOIT BO u npuoGpereHust CIeAyIOMMX 3HAHHA,
YMEHUH, HaBBIKOB U (WJIM) OIBITA AEATEIbHOCTH:

Dopmupyemas
KOMIIeTeHI S
(ko u popMyJIHPOBKA)

NuankaTop 10CTHKEHUSA
KOMIIeTeHIM U
(kox u popMyJIHPOBKA)

Ilepeyenn
IVIAHMPYEMBIX pPe3yJIbTATOB 00y4YeHns

Oo6menpogeccnoHaJbHble KOMIETEHITUN

3HaTh:

- CTPYKTYpPY M IPUHIIUATIBI
(hyHKIIMOHUPOBAHUSI MHUKPOIIPOIIECCOPHBIX
(MII) cucrem;

T1IK-2 - ocobenHocTH apxutekTypsl MII cucrem,
CHOCO6CH MIPUMEHATH IMMOHATHUA aJPECHOr0 IIPOCTPAHCTBA U
COBPEMEHHbIE OpraHM3aLHMI0 MOJICUCTEMBI TaMaT MII
TeopeTudeckue u (Min) OCHOBHLIC ’
- CUCTEMY KOMaH HOT'O HJIN HECKOJIBKHUX
OKCHEPUMEHTAIILHBIE CHCTCMY KOMAHJ OZTHOTO HITH HECKOT
XapaKTCPUCTUKHU coBpeMeHHbIX MIT;

METObI UCCIIETOBAHMS C
LICJIBIO aHaJIN3a
TEKYIIETO COCTOSHUS
TCJ'IGKOMMYHI/IK&III/IOHHBIX
YCTPOMCTB, CUCTEM H
CETeH.

TEJIeKOMMYHHUKAIIMOHHBIX
YCTPOMCTB, CUCTEM U
ceTel.

- CTPYKTYpY ¥ NPUHLHUIIBI HOCTPOCHUS
nporpammsl it MIT Ha s361Ke acceMOiepa;
- peayIn3anyy THIOBBIX KOHCTPYKIIUN U
aNTOPUTMOB Ha sI3bIKE acceMOIepa

- OCHOBHBIE XapaKTEPUCTHKHU
TEJIEeKOMMYHHKAIIHOHHBIX YCTPOMCTB,
CHCTEM U CeTeH;

- ocobenHoctu npumenenus MII B
TEJIEKOMMYHHUKALMOHHBIX YCTPOUCTBAX U
CUCTEMaXx.




HPOIIECCOB.

NI TIK-2.2 [Ipumensier
SKCHEPUMEHTAIbHbIE
METO/Ibl UCCIIEI0BAHUS
pannopu3nuecKux

Ymern:

- HICIIONIB30BAaTh OJMH WM HECKOJIBKO
CTaHAAPTHBIX ITAKECTOB MPUKIIAAHOTO
MIPOrPaMMHOT0 00CCTICUSHHUS JJIST
pa3paboOTKH B OTJIAIKH IIporpamm st MIT;
- COCTaBJISITh IMIPOTPAMMEI C
UCIOJIb30BAHMEM T'OTOBBIX CTaHJAPTHBIX
ANTOPUTMOB U OMOIIMOTEK [T 3aTaHHON
Moxaean MII;

- IPOU3BOJINUTH IIPAKTUYECKOE
MOJIETMPOBAHNE PAOOTHI MPOTPAMMBI U
MIPUMEHSATH OTJIaI0OYHBIE CPEICTBA IS
3agaHHON monaenu MIL.

- aHaJU3UPOBATh IOCTABJICHHYIO 3a/ady U
pa3pabaThiBaTh ONTHMANBHBIN aITOPUTM €&
PEeIICHUA B BU/C 6HOK-CXGMBI;

- IPEJCTABIATh PEIlIEHUE CIOXKHOU 3a1auu
Ha OCHOBE TOTOBBIX THUIIOBBIX aJTOPUTMOB
JUIS 3aIaHHOM apxuTekTypbl MIT.

4. O0béMm, CTPYKTYpa U cOAepKaHNe TUCHUTITHHBI
O6mas TpyaJ0€MKOCTh AUCHHUIUIMHBI cocTaBisieT 3 3a4€T. ex., 108 akan. yac.

Ne Tembl (pa3aesibl) Buabl yueOHbIX 3aHATHI, DopMbI TEKYLIIETO
n/n AUCHMILIUHBI, BKJIIOYasl CAMOCTOATEIbHYI0 KOHTPOJIfA
HX COJepKaHHue padoTy CTy1eHTOB, ycneBaeMoCTH
o U UX TPYJA0EeMKOCTh
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uHTEpdeiica, UHBI, MPOTOKOIIA.
Jlornueckas u pusmyeckas
opranu3zaius uarepdericos B MI1.
Bpemennble auarpaMMsl
(GYHKIMOHUPOBAHUS TPOCTEHIIINX
uHTep(dercoB.

1ab0paToOpHEIX PaboT

AnpecHoe npoctpanctBo MIT.
[TonsTHE agpecHOro MpoOCTpaHCTBA
U IPOTPaMMHO-JI0CTYTHOT'O

Cnaua

aneMmenTta. Pa3menienue 6
. 1abopaTopHbIX paboT
YCTPOICTB B aJIpECHOM
npoctpanctse. [lonHbie u
YacTUYHBIC JermudpaTopsl ajpeca.
[Toncucrema namstu MIL.
Knaccudukanus Mukpocxem
2JIeKTpOHHOM namsTh. CTpoeHune
3aIIOMUHAIOIINX AJIEMEHTOB,
KonTponbhas padbora
OCHOBHBIE XapaKTEPUCTUKU U
BpPEMEHHbIE TUarpaMMbl paOOThI 6 Nel, cpaua
CO3Y, JIO3Y. I3, 1ab0paToOpHEIX PaboT
MHoroypoBHeBast apXUTEKTypa
namsatu MIIC, noctpoenue
CUCTEMBI K3II-aMSATH.
6 mom wucie ¢ 30 u JJOT Tect musa
CaMOIIPOBEPKHU 110
OACUCTEMC IIaMATHU
MII
JVK ¢ LMS Moodle
[Tonpo6HOE M3yueHue
0COOEHHOCTEH apXUTEKTYphI U
MPUHLUIOB (GYHKIIMOHUPOBAHUS
MII Ha npumepe
MHUKpOKOHTposuiepa ATmega64.
ApXUTEKTypa U OpraHu3aLus Craua
aJpecHOro MpPOCTPaHCTBA. 6
. 1ab0paTOpHBIX PaboT
VYerporictBa BBoga-BeiBoga MII
ATmegab4: napanienbHble TOPTHI
BBO/Ia BBIBOJIA, KOHTPOJLIIEP
BHEIIHUX MpPEpPbIBAaHUH,
TalMEpbI-CUETYNKH, ACUHXPOHHBIN
MOCJIeIOBATEIbHBIN HHTEpEIiC.
6 mom wucie ¢ 30 u JJOT Tect ms
CaMOIIPOBEPKHU 110
apxutektype MII
ATmega64
OVK 6 LMS Moodle
OcHoBbl nporpammupoBanus MIT
Ha MpUMepe MUKPOKOHTPOJLIEpa
ATmega64.
Cucrema xomang MIT ATmega64. 10 Tect Nel, cnasa

KOMaH)IbI NEPCChUIKU JaHHBIX U
PEKUMBI aapecalin
(HeHOCpe,Z[CTBeHHaSI, Inpsamas u

71a00paTOpHBIX paboT




KOCBEeHHas1). ApudmMerndeckue u
JIOTMYECKUE KOMaH/Ibl U PETHCTP
¢naros. Komane! nepenauu
yIpaBJIeHUs: CUETUNK KOMaH],
0e3yclIoBHbIE IEPEXO/IBI,
YCIIOBHBIE NIEPEX0/Ibl, KOMaHIbI
BbI30Ba U BO3BpaTa U3
HOJIPOrPaMM U NPEpPhIBAHUH.

17117 134 | 6 33,7
0,3 3a4€T
UTOoIro 17117 |34 | 6 | 03] 33,7
¢ mom uucne ¢ 30 u J[OT 2 6

Cnmcox 1adopaTopHbIX padoT M0 JMCHUILIHHE.

Jlabopamopnas  paboma  Nel.  Osnakomnenue ¢  1aO6OPAMOPHBLIM — MOOYIEM,
mukpoxoumponnepom ATmega64 u cpeooti pazpabomxu AVR Studio.

Ilenp paO®oThl: M3ydeHHE CTPYKTYpbl JIAOOPATOPHOIO MOAYJISA, IMOJYyYEHHE OCHOBHBIX
TEOPETUYECKUX 3HAHUH O MHKpOKOHTpoiuiepe ATmega64, ero apxXuTekType, MOACHCTEME
naMsATH, O3HaKOMJICHHE cO cpeaod paspadbotkn AVR Studio, nHammcanwe mpocreimein
nporpaMMbl U €€ peanu3anys Ha J1a0OpaTOpPHOM MOJYJIE, W3yYEHHUE MapauleibHBIX MOPTOB
BBO/1a-BBIBO/IA.

Jlabopamopnas paboma Ne2. Hccredosanue cucmemul npepuléanuil u MOOYyis
manumepos-c4émuuxkoe Mukpokoumponnrepa ATmega64.
Llens pa®oTHI: O3HAKOMIICHHE C TOHATHEM NPEPHIBAHUS M W3yYCHHE HCIIOIb30BAHUS
OpepbIBaHUM TpU HAMUCAaHUM TPOTPaMM JUIsI MHUKPOIpOIleccopa; NPUMEHEHHE TaiMepoB-
CUETYMKOB ISl U3MEPEHHS BPEMEHHBIX HHTEPBAJIOB U MTOJCUETa BHEITHUX COOBITHH.

Jlabopamopnas ~ paboma No3. Hccneoosanue  mMoOyns — YHUBEPCANbHO2O
noC1e008amenbHO20 CUHXPOHHO-ACUHXPOHHO20 NPUEMO-NEPEOamyuKa.
Ilens  paboTsI: O3HAaKOMJICHHE C MOJYJeM IOCJeJOBaTeIbHOTO  HHTepdeiica

MuKpokoHTposuiepa ATmega64 u ¢ ero npuMeHeHneM 1S Iepeaadn JaHHbIX.

Jlabopamopnas paboma No4. Hzyuenue ochoé pabomei ¢ aHaI020-yUGPOGLIM
npeobpazosamenem.

enp paboThl: M3yUeHUE MPUHIIUNIOB PAOOTHI U MPOTPAMMHUPOBAHUS MOMAYJS aHAIOTO-
nudpoBoro mpeodpazoBaressi MUKpOKOHTposiepa ATmega64.

5. O0pa3oBaTeibHbIC  TEXHOJIOIMH, HCHOJb3yeMble MNPH  OCYLIEeCTBJICHHH
00pa3oBaTeIbHOIO NMpouecca no JUCHUIINHE

B nporiecce 00y4eHus: UCTIONB3YIOTCS CeayIoIue 00pa3oBaTeIbHbIe TEXHOJIOTHH:

Beoanasi Jiekuusi — 1aéT MEpPBOE ILEJIOCTHOE MPEACTAaBICHUE O [IUCLHUIUIMHE W
OPUEHTHUPYET CTYJEHTA B CUCTEME M3Yy4YEHMs JAHHOW MUCHMUIUINHBL. CTYyIEHTBI 3HAKOMSTCS C
Ha3HAYeHHEM U 3aJayaMM Kypca, €ro pojbl0 U MECTOM B CHUCTEME yUEOHBIX IUCUUIUIMH U B
cucTeMe IMOATOTOBKM B 1eioM. Jlaérecs kparkuii 0030p Kypca, MCTOpPHs pa3BUTHs HAyKH U
NpaKkTUKWA, JOCTIDKEHUS B OToW cdepe, H3Iaralorcss MEpCIEKTUBHBIC —HANpPaBJICHUS
uccienoBanuii. Ha 3TOM JleKuMM  BBICKA3bIBAlOTCS METOJWYECKHE M OPraHUW3alllOHHbIE
0COOEHHOCTH pabOThl B paMKax JaHHOM TUCIUIUIMHBL, @ TAK)KE JAaeTCs aHaJIu3 PEKOMEHyeMOMt
y4eOHO-METOIMYECKOH TUTepaTyphbl.




AxkaneMuyeckas JeKIus (UM JEKIHUs o0LIEro Kypca) — IOC/IeJ0BATEIbHOE U3JI0KEHHE
MmaTepuanga, OCYLIECTBISEMOE MPEUMYIIECTBEHHO B BUAE MOHOJOra MpenojaBaTes.
TpeboBaHusl K akaJeMUYECKOW JIEKIIMU: COBPEMEHHBI HAy4yHbIH YpPOBEHb W HACBIILIEHHAs
UHPOPMATUBHOCTh, yOeIquTeNbHAs apryMeHTalus, AOCTyIHas W TMOHATHas pedb, 4YETKas
CTPYKTypa U JIOTHMKA, HAJIWYUE SPKUX IMPUMEPOB, HAYYHBIX J0OKA3aTeIbCTB, OOOCHOBAHMU,
¢dakToB.

JlabopaTopHoe 3aHsiTHe - 3aHATHE MOCBSIIEHHOE BBINOJIHEHUIO Ja0OPAaTOPHBIX padoT
1o nporpamme Kypca "MuKponporeccopHble cucTeMbl". YueOHbI mpolecc OpraHu3oBaH Ha
Oa3ze mabopatopuu Kadeapbl pPaJHOTEXHUYECKUX CHCTEM, C HCIOJIb30BaHHEM JIA0OPaTOPHBIX
MaKeTOB M KOMIbIOTepHOH TexHuku. Kaxnas nmaboparopHast pabora obecrieueHa KOMILIEKTOM
METOAMYECKMX YyKa3aHWH 110 BBHIMOJHEHHIO paboT. TeopeTwueckue 3HAHHS TPETIOAAIOTCS
TPaJULMOHHO: 10CKa, Mell, TpsinKa. KOHTpoJb BRIOMHEHHS PabOT OCYIECTBIIACTCS TOITAIHO.

KoncynbTanus — 3aHsiTHE, IOCBAIEHHOE KOHCYIBTALMSIM 10 OPTaHU3aLUN
CaMOCTOSTEJIbHOM paboThl, OTBETAM Ha BOIIPOCHI CTYJEHTOB MJIM pa300py TPYIHBIX TEM.

6. Ilepeyenbr  JIMIEH3HOHHOr0 W  (MaIM)  CBOOOAHO  PACHPOCTPAHSIEMOIO
NPOrpaMMHOro ofecne4yeHHsi, HCIOJb3yeMOro MNPH OCYUIeCTBJEHHH 00pPa3oBATEJHLHOIO
npouecca no AUCHUIINHE

Jns  oOpa3zoBaTenbHOrO Mpolecca M0 JUCHUIUIMHE MCIONB3yeTcs — CleAyloliee
JMIIEH3UOHHOE MPOrpaMMHOE 00eCTIeYeHuE:!

1) Onepauunonnas cucrema Microsoft Windows 7.

2) ABroMaTu3upoBaHHas OuOnmoreynas wHopmanuonHas cucrtema "BYKU-NEXT"
(ABUC "byku-Next").

Jlng  oOpa3zoBaTenbHOrO mpolecca MO AWCHUIIMHE HCIONb3YETCS  Cleayloliee
CBOOOTHO-PACIPOCTpaHsIeMOe IPOrpaMMHOE 0OecIIeYeHue:

1) Microchip Studio (panee Atmel Studio m AVR Studio)

7. IlepeyeHb COBpeMEHHBIX NMPOPecCHOHATBLHBIX 0a3 TAHHBIX M MH(OPMAIMOHHBIX
CIPABOYHBIX CHCTEM, HCIOJIb3YyeMbIX MPH OCYLIECTBJIEHHN 00Pa30BaTeIHLHOI0 MPoOIlecca Mo
AUCHUILINHE

B mpouecce ocymiectBieHuss 00pa3oBaTENbHOTO — Mpolecca MO AUCHUILIIMHE
HCIIOJIB3YIOTCA

«ABTOomMaTuzupoBaHHas OuoOmmoreyHo-uHpopmanmonHas cuctema «BYKU-NEXT»»
http://www.lib.uniyar.ac.ru/opac/bk _cat find.php

8. IlepeyeHb OCHOBHOM ¥ /ONOJIHUTEJIbHOW Y4YeOHOW JIMTEpPaTypbl, PecypcoB
HH(OPMANMOHHO-TEJIEKOMMYHUKAIIUOHHOI ceTu «WUHTepHeT» (npu HeobXxooumocmu),
PeKOMeHAYeMbIX VI OCBOCHHS M CHUIINHBI

1) ocHOBHasI JiMTEpaTypa:

1.1.Hapeimkus A. K. [udpoBsie ycTpolicTBa 1 MEKPOIIPOIIECCOPHI: yuel. mocodue st By30B. /
A. K. Happiukun; Yue6. ynpasnenue Mock. saepret. un-ta (TexH. yH-Ta) - 2-€ u3f.,
crepeotuIl. - M.: Akagemusi, 2008. - 318 c.

1.2.EBctudeer A.B. Mukpokontposiepsl AVR cemeiictBa Mega. PykoBoacTBo nosib3oBaress /
A.B. EBctudeen. — M.: U3natensckuii nom «{omdka-XXI», 2007. 592c.

1.3.Yrpromos E. I1. ludposas cxemorexunuka: yued. mocodue ajsi By30B./
E.I1. YrpromoB; — 3-e uza., nepepad. u gorm. — CI16.: BXB-IletepOypr, 2010. — 816 c.: un.

2) nOMOJIHUTEIbHAS JINTepaTypa:
2.4. llleBxomsic b. B. MukpornpoueccopHble CTpyKTypbl. HXEHEpHBIE PEIIEHUS: CIIPAaBOYHUK.
/' b. B. llleBkomsac - 2-¢ 3., mepepad. u goi. - M.: Paano u cBs3s, 1990. - 512 c.
2.5. OnHOKpHUCTANILHBIE MUKpOTIpOIIeCCOPBI: yueO. mocodue. / 1. . AceeB u ap; Spoci. roc. yH-
T uM. IL. I'. lemunosa - SApocnasns: Apl'Y, 1993. - 160 c.



9. MatepnanbHo-TexHH4Yeckassi  0a3a, HeoOXoamMasi VI  OCYHIIeCTBJICHUS
00pa3oBaTeIbHOI0 Mpouecca 1Mo JMCHUIINHE

MarepuanbHo-TexHHUYeCcKas 0a3za, He0OOXOoAUMas AJIs OCYLIECTBICHUS 00pa30BaTEIbLHOIO
npolecca 1o AUCUUIUIMHE BKJIIOYAeT B CBOM COCTAB ClI€LMaIbHbIE TOMEICHUS:

—y4eOHbIe ayAUTOPUH Ul IPOBEACHUS 3aHITUHN JIGKLIMOHHOTO THUIIA;

—y4eOHbIC ayJUTOPUH TSI POBEICHUS JTJaO0OPaTOPHBIX padoT;

—y4eOHbIe ayAUTOPUH U1 IPOBEIEHUS IPYIIOBBIX U HHAMBUYaJIbHBIX KOHCYJIbTAIHH,

— yueOHble ayJUTOpPUU [UIs TIPOBENEHHS TEKYLIero KOHTPOJIs MU IPOMEXKYTOUHOM
aTTeCTalluH;

—IOMEIIEHUS JUIsl CAMOCTOSTEbHON paboThI;

—IIOMELIECHUS ISl XpPaHEHUS U MPO(PUIAKTUYECKOTO 00CTyKUBAHUS TEXHUYECKUX CPEJCTB
00y4eHusl.

[Tomemienus: 111 caMOCTOSATENBHON pabOThl O0YUaIOUXCS OCHAILEHbl KOMITbIOTEPHOM
TEXHUKOM C BO3MOXHOCTBIO MOAKIIOUEHHUs K ceTh «MHTepHeT» u olecrieueHHEeM J0CTyna B
AIIEKTPOHHYIO HHPOPMALIMOHHO-00Pa30BaTEIBbHYIO CPEely OpraHU3alny.

Yucno nocaoyHbIX MECT B JIGKIIMOHHON ayJuTOpuu OOJblIe JIMOO PaBHO CHUCOYHOMY
COCTaBy IOTOKA.

VY4ebHO-MeToInYecKoe o0ecrieyeHue, Heo0Xxoaumoe s OCYILIECTBIICHUS
00pa30BaTeNbHOTO MpoIiecca M0 JUCIUIUINHE BKIIOYAET B CBOM COCTaB:

ABTOp:

Crapumii npenonaBatens kagenpst PTC B.A.botoB
(noonucw)



IIpuioxenne Nel k padoueil nporpamMme AUCHHUIIIMHBI

«MuKkponpoueccopHbie CHCTEMBD)
(HaumeHo8aHUE OUCYUNIUHBL)

DoH/ OLICHOYHBIX CPEACTB
JJIS TIPOBe/IeHUs TeKYIeil U MPOMeKYTOYHOM aTTeCTAllUM CTYIeHTOB
10 JUCIHUILINHE

1. TunoBble KOHTPOJIbHBIE 32/IaHUS] MJIH MHbIE MATEPHAJIbI,
Heo0X0AuMbIe ISl OIleHKH 3HAHWH, YMeHUii, HABLIKOB H (MJIH) ONbITA
AeSITeIbHOCTH, XapaKTepu3yIIUX 3Tanbl (opMUPOBAHHUA KOMIIETEHUH

1.1 KonTpoJibHbIe 3aJaHNS U MHbIE MAaTEPHAJIbI,
HCNOJIb3yeMble B Ipolecce TeKylleil aTTecTaluu

Koumponvnaa paooma Nel

Bapuanm 1.
Pazpaborare cxemy moxakmodenus k maructpanu MICROBUS 1-6utHOro mporpammHo-
noctynHoro snneMenTa (IT12) na ocHoBe RS-Tpurrepa. 11D pazmectuts no aapecy 1234H
B IPOCTPAaHCTBE BBOJA-BbIBOAA (MCHOJNB30BaTh MOJHYIO JCIIU(PAIMIO  aapeca).
JemmdpaTop agpeca peain3oBaTh Ha 0a3e NPOU3BOJIbHOM JIOTHUKU.

Pazpabotats cxemy nonkiatouenus kK maructpanu MICROBUS Mukpocxembl cTaTHUECKOTO
O3Y c¢ opranuzauueir 1M*8. Ilpu sTomM nans pacimiupeHHsl aJpecHOro IMPOCTPaHCTBA
HCIIOJIb30BaTh JONOJIHUTEIbHBIA PErUCTp PAacIIMpeHus, pa3MelEnHbIN o aapecy 8000H.
g noctyna k O3V ucnons3oBaTh NpocTpaHCTBO anpecos (okHo) 0000H - 7FFFH.

Hns 1113 na unrepdeiice MICROBUS mnoctpouts yacTW4HBIN AemudpaTop aapeca Ha
6aze [13Y c opranmzamueit 256*8. [Ipu pemeHnn 3agaum Mojararb, 4TO B aJpPECHOM
npoctpanctee B obiactu 3000H — 4FFFH wer apyrux I1JID.

JUia xom nmamsAtu ¢ xapakrepuctukamu: tocH = 100Hc, txkam = 10HC, tcmp = 10HC,
UCTIONB3YIOMIEH  METOJ CKBO3HOM 3allMC M BBIYUCIUTEIBHOTO  ajropuT™Ma C
xapakrepuctukamu Ph = 0. 95, Px =0.25 onpenenuts 3¢ dexTuBHOE Bpems nukia tdd
NPU YCJIOBHH, YTO JOCTYN K OCHOBHOH MaMSTH HE PEryJIHPYETCs IMUHHBIM apOUTPOM M
MIPOUCXOJIUT 6e3 JIOTIOJTHUTEIHHBIX BPEMEHHBIX  PaCXOJOB. Brraucnenus
MIPOWJLTIOCTPUPOBATh OJIOK-CXemMoi anroputMma cBonuHra. (Ph - BeposTHOCTH ycmemnrHoro
oOpalieHus B K311, PX - BEpOATHOCTH 3alMCH B TAMSTH).

Jlnst cxembl, NPUBEAEHHOW Ha pHUC. INPOBEPUTH BO3MOXKHOCTH PabOTBl € Y4ETOM
Harpy304Hoil CIIOCOOHOCTH MCTOYHHMKA CHTHAJIa MO BBICOKOMY, HH3KOMY YPOBHSIM U IO
€MKOCTH.
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Just muaum cBsizu ¢ Zo = 75 Owm, coenuHsAmONIe MCTOYHMK curHaia ¢ Rs =50 Om u
Harpy3koi Rr = 200 Owm, paccuuTarh NEpEeXOIHBIM NPOLECC HA CTOPOHE HMCTOYHUKA U
NIPUEMHMKA, €CIM HCTOYHUK CHUTHAJa TEPEKIIOYaeTCsl M3 COCTOSHHUS C BBIXOJHBIM
HanpsbkeHueM Vs= 0B B cocrosiHMe ¢ BBIXOAHBIM HampsbkeHueM Vs = 3B. Ilpuectu
pacuérhl U1 MpoMexxyTKa BpemeHH 0 - 6T, /1€ T BpeMsi paclipOCTPAHEHUsl CUTHAJIA B JIMHUU
cs3u. [loctpouts nuarpammy bepxepona.

Bapuanm 2.
Pazpabortare cxemy nonkitouenus: k maructpanu MICROBUS 1-6GutHOro mporpamMmHo-
noctyrHoro sementa (I1/12) na ocaoBe D-tpurrepa. I1JI9 pasmectuts no anpecy FOFOH
(ucmonp30BaTh MONHYIO Aemmdpanuio aapeca). Jemmdparop anpeca peanuzoBaTh Ha 6ase
MPOU3BOJILHOM JIOTHUKH.

Js TIID wmmeromero aapec 7F80H mocTtpouTs wacTWuHBIA nemmdpaTop aapeca Ha
cranfapTHeIX nemudparopax (Hanpumep KP155M/(3). [Ipu pemenun 3amgayu monaratsb,
yTo B aapecHoM mpoctpanctse B oonact 6000H — 7FFFH et npyrux [1]12.

W3 nHTErpasbHBIX MUKPOCXEM CTaTHYECKOTO ONEPaTHMBHOIO 3allOMUHAIOILEIO YCTpOICTBa
(O3Y) ¢ opranuzanueit 1K*8 u nByHanpaBieHHON MIMHOM TaHHBIX OCTpouTh 0110k O3V ¢
unrepdericom MICROBUS o6bémom 4K*8 1 pazmMecTuTh €ro B aapecHOM MPOCTPAHCTRE,
HayuHas ¢ agpeca FOOOH.

JUia xom nmamsAtu ¢ xapakrepuctukamu: tocH = 100Hc, txkam = 10HC, tcmp = 10HC,
UCTIONB3YIOMIEH METOJ TMPOCTOrO0 CBONMHIA M BBIYUCIHMTENBHOTO alroOpuTMa ¢
xapaktepuctukamu Ph=0.95, Px=0.25 onpenenuts >¢dextruBHOE Bpems mukia tap¢ mnpu
YCIOBUHM, YTO JOCTYH K OCHOBHOM IaMSTH HE pPETyIHpyeTcs HIMHHBIM apOUTpOM H
MIPOUCXOJIUT 6e3 JIOTIOJTHUTEIHHBIX BPEMEHHBIX  PaCXOJOB. Brrancnenus
MIPOWJLTIOCTPUPOBATh OJIOK-CXemMoil anroputMma cBonuHra. (Ph - BeposTHOCTH ycmemnrHoro
oOpalieHus B K311, PX - BEpOATHOCTH 3alHUCH B MTAMSTB).

Jlnst cxembl, NPUBEAEHHOW Ha pHUC. INPOBEPUTH BO3MOXKHOCTH PabOTBl € Y4ETOM
Harpy304HOil CIIOCOOHOCTH HMCTOYHHMKA CHTHAJIa MO BBICOKOMY, HH3KOMY YPOBHSIM U IO
E€MKOCTH.
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Jns muanm csizu ¢ Z0 = 100 Om, coenunstome uctounuk curHaima ¢ RS =300 Om u
Harpy3skoi RL = 50 Owm, paccunTtaTh nepexoAHbli MPOLECC HAa CTOPOHE HCTOYHUKA U
NpUEMHUKA, €CJIM HCTOYHMK CHUTHQJIA IIEPEKIII0OYAeTCsl U3 COCTOSHMS C BBIXOAHBIM
HamnpsbkeHueM Vs = 0B B cocrosiHue Cc BBIXOJOHBIM HampsbkeHueM Vs = 5B. Ilpuectu
pacuéThl U1 mpoMexxyTka BpemeHu 0 - 6T, /1€ T BpeMsi paclipOCTPAHEHUs CUTHAJIA B JIMHUU
cs3u. [loctpouts nuarpammy bepxepona.

Bapuanm 3.
Pazpabortare cxemy noakmtodenus k maructpand MICROBUS 1-6utHoro mporpammHo-
noctymHoro snemenTa (I1J19) na ocnoBe D-tpurrepa. 119 pasmectuts o agpecy AFFOH
(ucmonp30BaTh MONHYIO Aemmdpanuio aapeca). Jemmdparop anpeca peanuzoBaTh Ha 6ase
MPOU3BOJILHOM JIOTHUKH.

Js T1/1D wumeromero aapec 7F80H mocTpouTh YacTU4HBIN AemmdpaTtop aapeca Ha
6aze 113V c opranmsanumeit 256*8. Ilpu pemeHnn 3agayul mosarath, 4TO B aJpPEeCHOM
npoctpanctBe B obnactu 6000H — 7FFFH nwer npyrux I1J1D.

W3 mHTEerpasbHbBIX MUKPOCXEM CTATHYECKOTO OMEPAaTHUBHOIO 3alIOMUHAIOILEI0 YCTPOICTBA
(O3Y) ¢ opranmuzanueii 2K* 16 1 1ByHanpaBleHHON IIMHONW JaHHBIX MOCTPOUTH 0110k O3Y
¢ wunrepdpeiicom MICROBUS o6vémom 8K*16 u pasMecTHTh €ro B aapecHOM
IIPOCTpaHCTBE, HaunHad ¢ aapeca E0Q0H.

JUia xom nmamAtu ¢ xapakrepuctukamu: tocH = 100Hc, txkam = 10HC, tcmp = 10HC,
UCTIONB3YyIONmIe MeToJ (aroBOoro CBONMHTAa M BBIYMCIUTENBHOTO —aITOPHTMa C
xapaktepuctukamu Ph=0.95, Px=0.25 onpenenuts 3¢dexTruBHOE Bpems mukia tap¢ mnpu
YCIOBUHM, YTO JOCTYH K OCHOBHOM IaMSTH HE pPETyIHpyeTcs HIMHHBIM apOUTpOM H
MIPOUCXOJIUT 6e3 JIOTIOJTHUTEIHHBIX BPEMEHHBIX  PACXOJIOB. Brruncnenus
MIPOWJLTIOCTPUPOBATh OJIOK-CXemMoil anroputMma cBonuHra. (Ph - BeposTHOCTH ycmemnrHoro
oOpatueHus B K311, PX - BEpOsTHOCTH 3aITMCH B TaMSTh U BEPOSTHOCTH YCTAHOBKH (h1ara).

Jlnis cxembl, NPUBEAEHHOW Ha pHUC. MPOBEPUTH BO3MOXKHOCTb PabOThl € Y4YETOM

Harpy304HOM CIOCOOHOCTH MCTOYHHKA CHTHAJA MO BBICOKOMY, HU3KOMY YPOBHSIM M TIO
€MKOCTH.
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Hns muaum cBsizu ¢ Zo = 100 Om, coemmusromer nctounuk curdaiga ¢ Rs =300 Om u
Harpy3koii Rr = 300 Owm, paccuuTarh NEpEeXOIHBIM NPOLECC HA CTOPOHE HWCTOYHUKA U
IPUEMHHUKA, €CJIM MCTOYHUK CHUIHajla MEpeKIIoYaeTcss M3 COCTOSIHUS C  BBIXOJHBIM
HanpspkeHneM Vs= 0B B cocTosiHME ¢ BBIXOAHBIM HampsbkeHueM Vs = 5B. Ilpusectu
pacuéTsl 171 MpoMexyTKa BpeMeHH 0 - 61, rie T BpeMs paclpoCTpaHEHUsl CUTHAJIA B JINHUU
cBs3u. [Toctpouts nuarpammy bepxepona.

Bapuanm 4.
Pazpaborare cxemy monkitoueHusi k Mmaructpamu MICROBUS  1-6GutHOTO mporpamMMmHO-
noctynHoro snemenTa (I1/13) na ocnose D-tpurrepa. 11D pazmectuts no anpecy FFFFH
(ucmonp30BaTh MONHYIO JAemmdpanuio aapeca). Jemmdparop anpeca peanuzoBaTh Ha 6ase
cTannapTHeIX aemmdpartopos (Hampumep KP155U13).

Has TI1D umeromero aapec A2FOH noctpouts vacTuuHblii nemmdparop azapeca Ha
MIPOM3BOJIBHON Joruke. [Ipu pemeHuu 3a1auu mojarath, YTO B aJpECHOM IPOCTPAHCTBE B
obmactu AOOOH — BFFFH uer npyrux I1J13.

W3 uHTErpasbHBIX MUKPOCXEM CTaTHYECKOTO ONEpaTMBHOTO 3alIOMUHAIOILEIO YCTpOiicTBa
(O3Y) c opranuszanueit 1K*16 u nByHanpaBiieHHOM IIWHOM JaHHBIX MOCTPOUTH 00K O3Y
c  unrepgpeiicom MICROBUS o6bémom 4K*16 u pasmecTuTh €ro B aJpecHOM
IIpOCTpaHCTBE, HaunHas ¢ aapeca 2000H.

Jist ko mamsTH ¢ xapaktepuctukamu: tocH = 100Hc, tkom = 10Hc, tcmp = 10HC,
UCTIONIB3YIOMIEH METOA MPOCTOTO CBONHWHTA, ONPEACIUTh BEPOATHOCTH  yIAYHOTO
obpamienust Ph anroputma Kk K311 maMsATH MPH KOTOPOM 3P GEeKTUBHOE BpeMs UKia tadd
pPaBHO LMKy OCHOBHOW mMaMsATH Oe3 Kdma. PacueTsl MpoW3BOIUTH MpPU YCIOBUH, YTO
JIOCTYIl K OCHOBHOHM TMaMSTH HE PETYJUPYETCs HIIMHHBIM apOMTPOM U TPOUCXOAMT Oe3
JOTIOJTHUTEIBHBIX BPEMEHHBIX PACXO/IOB.

Jlis  cxembl, NPUBEAEHHOW Ha pHUC. TNPOBEPUTH BO3MOXKHOCTb pPabOThl € Y4ETOM

Harpy304HON CIOCOOHOCTH MCTOYHHKA CHUTHAJa MO BBICOKOMY, HU3KOMY YPOBHSIM M TIO
€MKOCTH.
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Hns nuamn cBsizu ¢ Zo = 100 Owm, coemumnsromeit uctounuk curfaida ¢ Rs =50 Om u
Harpy3koii RL = 50 Owm, paccuuTarh NEpexoAHBI NPOLECC HAa CTOPOHE HCTOYHHUKA U
IPUEMHHUKA, €CJIM MCTOYHUK CHUIHajla MEpeKIIoYaeTcss M3 COCTOSIHUS C  BBIXOJHBIM
HanpspkeHneM Vs= 0B B cocrosiHMe ¢ BBIXOAHBIM HampspkeHueM Vs = 5B. IlpuBectn
pacuéTsl 171 IpoMexyTKa BpeMeHH 0 - 61, rie T BpeMs paclpoCTpaHEHUsl CUTHAJIA B JINHUU
cBs3u. [Toctpouts nuarpammy bepxepona.

Bapuanm 5.
Pazpaborare cxemy nonkitoueHusi k Mmaructpamu MICROBUS 1-6GutHOTO mporpamMMmHO-
noctynHoro sneMenTa (I112) na ocnoe D-tpurrepa. I1/I3D pasmectuts no aapecy 00FFH
(ucmonp30BaTh MONHYIO JAemmdpanuio aapeca). Jemmdparop ampeca peannzoBaTh Ha 0ase
cTannapTHeIX aemmdpartopos (Hampumep KP155U13).

Has T3 umeromero anpec BIFFH noctpouts wacTuuHblil gemmdpaTtop azapeca Ha
cTanmapTHeIX jgemudparopax (Hanpumep KP155U]13). [lpu pemenun 3amaum mosarath,
4to B agpecHoM npoctpanctBe B obnactu AOOOH — BFFFH wet npyrux ITI0D.

W3 uHTErpasbHBIX MUKPOCXEM CTaTHYECKOTO ONEpPaTHMBHOIO 3alIOMUHAIOILEI0 YCTpOicTBa
(O3Y) ¢ opranmzanueii 2K*8 u nByHanpaBiieHHON IMHOM TaHHBIX TOCTpouTh 0110k O3V ¢
unrepdpeiicom MICROBUS o6bémom 4K*16 1 pa3MecTUTh €ro B aAPECHOM TPOCTPAHCTBE,
HaumHas ¢ aapeca 4000H.

Jist ka1 maMsTH ¢ xapaktepuctukamu: tocH = 100Hc, tkom = 10Hc, tcmp = 10HC,
UCTIONB3YIOMICH METOJI CKBO3HOM 3aIKCH, ONPEICIIUTh BEPOSITHOCTh YJIAYHOTO OOpaIeHHsI
Ph anropurma ¢ Px=0.25 x k311 mamsita ipu KOTOpoM 3P pekTuBHOE BpeMs mukia t3dd
paBHO IUKJIY OCHOBHOM mHaMsTh 0Oe3 Kkdmia. PacueTsl MPOW3BOAUTH TPU YCIOBHHU, YTO
JOCTYyIl K OCHOBHOW TaMSTH HE PETYIHPYyeTCs IUHHBIM apOUTPOM M MPOMCXOIUT Oe3
JOTIOJTHUTEIIBHBIX BPEMEHHBIX pacxooB. (PX - BEpOSTHOCTH 3alKcH B ITAMSTH).

Jlns  cxembl, NPUBEAEHHOW Ha pHUC. MPOBEPUTH BO3MOXKHOCTb PpPabOThl € Y4ETOM

Harpy304HON CIOCOOHOCTH MCTOYHHKA CHTHAJa MO BBICOKOMY, HU3KOMY YPOBHSIM M TIO
€MKOCTH.
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Hns nuamn cBsizu ¢ Zo = 50 Owm, coegunstomeit ucrounuk curfaida ¢ Rs =300 Om u
Harpy3koii Rr = 200 Owm, paccuuTarh NEPEXOIHBIM IPOLECC HA CTOPOHE HMCTOYHUKA U
NpUEMHHUKA, €CJIM MCTOYHUK CHUIHajla MEpeKIIoYaeTcss M3 COCTOSHUS C  BBIXOJHBIM
HanpspkeHneM Vs= 0B B cocrosiHMe ¢ BBIXOAHBIM HampspkeHueM Vs = 5B. IlpuBectun
pacuéTsl 171 IpoMexyTKa BpeMeHH 0 - 61, rie T BpeMs paclpoCTpaHEHUsl CUTHAJIA B JINHUU
cBs3u. [Toctpouts nuarpammy bepxepona.

Bapuanm 6.
Pazpabortare cxemy monkitoueHus k Mmaructpamu MICROBUS 1-6GutHOTO mporpamMMmHO-
noctynHoro snemenTa (I1/13) Ha ocHoBe D-Tpurrepa. 119 pasmectuts no aapecy 8700H
(ucmonp30BaTh MONHYIO JAemmdpanuio aapeca). Jemmdparop anpeca peanuzoBaTh Ha 6ase
cTannapTHeIX aemmdpartopos (Hampumep KP155U13).

Has ITJ1D umeromero aapec BOFFH noctpouts yacTuunblil gemmdpatop ajgpeca Ha 6ase
13V ¢ opranumzammeit 256*8. Ilpum  pemieHun 3afadd Mojaratb, 4TO B aIpPECHOM
npoctpanctBe B oosacti AOOOH — BFFFH wet npyrux I1/13.

W3 uHTEerpasbHBIX MUKPOCXEM CTaTHYECKOTO ONEpaTHMBHOTO 3alIOMUHAIOILEIO YCTpOiCcTBa
(O3Y) ¢ opranmzanueiit 8K*8 u nByHanpaBiieHHON IMHOM TaHHBIX TOCTpouTh 0110k O3V ¢
unrepdpeiicom MICROBUS o06bvémom 32K*8 1 pazMecTuTh €ro B aipeCHOM IPOCTPAHCTBE,
HauyuHas ¢ aapeca S000H.

Jist ka1 maMsTH ¢ xapaktepuctukamu: tocH = 100Hc, tkom = 10Hc, tcmp = 10HC,
OIpENIeNIUTh BEPOSATHOCTh yAauHoro oOpamenus Ph npu kotopoit sddexTrBHOE Bpems
mukia g anropurma npocroro cBonuHra OyneT Oosbiie 3QpPEKTHBHOTO BPEMEHH ITUKIIA
aNropuTMa CKBO3HOM 3amucu (BepoaTHOCTH 3anucu Px = (0.25). JlocTyn kK OCHOBHOM maMsITH
HE PEryJHupyeTcsd IIMHHBIM apOUTPOM U MPOUCXOIUT 0€3 TOMOIHUTEIbHBIX BPEMEHHBIX
pacxomoB.

Jlis  cxembl, NPUBEAEHHOW Ha pHUC. INPOBEPUTH BO3MOXKHOCTb PabOThl € Y4ETOM

Harpy304HOM CIOCOOHOCTH MCTOYHHKA CHTHAJA MO BBICOKOMY, HU3KOMY YPOBHSIM M TIO
€MKOCTH.
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6. Jlnga muanm cBsa3u ¢ Zo = 50 OM, coemuHsrone HCTOYHUK curHaima ¢ Rs = 80 Om m
Harpy3koi RrL = 100 Owm, paccuuTaTh NEpEeXOJHBIA MPOLECC HA CTOPOHE HCTOYHHUKA H
NpUEMHUKA, €CJIM HCTOYHMK CHUTHaJlIa TEpPEKII0YaeTCsl M3 COCTOSHHMS C BBIXOAHBIM
HanpsbkeHueM Vs= 0B B cocTtosHHMe C BBIXOJHBIM HampsbkeHueM Vs = 5B. Ilpuectn
pacy€Thl s mpoMekyTKa BpeMmenu 0 - 6T, T7ie T BpeMs paclipoCTPaHEHHUS CUTHAJa B TMHUU
cBs3u. [loctpouts nuarpammy bepikepona.

[IIkana o1leHOK KOHTPOJIbHON paOOThI:

3a pemienue 3ana4 1,2,3,6 naércs MmakcumyM 1o 4 6asia 3a Kaxayro,
3a pemieHue 3anad 4,5 maétcst MakCUMyM 10 2 0aia 3a Kaxaylo.

Tect Nel

1. IIpu kaKoii apxXuTeKType MUKPONPOLECCOPHOI CHCTEMbI, KOMAH/bl U JIAHHbIE XPAHATCH
B €[INHOM a/IPeCHOM MPOCTPAHCTBE NAMATH?

a) NapBapackast apXuTekTypa

0) apxutektypa ®on-Helimana

B) MouduIupoBanHas ['apBapckasi apXuTeKkTypa

') HU B OJIHOM U3 MepeYrCICHHBIX

2. Mukpocxema cratuyeckoro O3Y (SRAM) umeer 14-pa3psiiHyl0 IIMHY ajpeca H
16-pa3psanyio HIHHY JaHHBIX. KakoBa opraHu3aums JAaHHOTO 03y?
a) 16384 x 8 0) 14x 16 B) 16384 x 16 r) 16K x 8

3. 15l KAaKOro THIA 3JIeKTPOHHOI NaMATH He00X0AMMAa MOCTOSIHHAS pereHepanus JaHHbIX
B Ipoiecce padoTbi?

a) nuaamuueckoe O3Y (DRAM)

6) cratnueckoe O3Y (SRAM)

B) macoyHoe [13Y (ROM)

r) nepenporpammupyemoe I13VY ¢ sanekrpuueckum crupanuem (EEPROM)

4. Jlo kakoro 3HavyeHusi cuuMTaer 8-pazpaaHbiii  Tailimep-cuétuuk T/CO0 B
MHKPOKOHTpPoOJLIepe ATmega64 mnpu HCHOAb30BaAaHNMH pexuma padorsl «COpoc mnpm
conageHun» (pe:kum CTC - Clear on The Compare)?

a) 8 0) 255

B) 710 3HaueHwus peructpa cpapHeHust OCRO r) 10 3HaueHus peructpa diaaroB SREG

5. I'ne pacnoJioxkeHa B MUKPOKOHTpoJL1epe ATmega64 Tad/1u1a BeKTOPOB NPepPbIBAHNIN?
a) B Hauase crarudeckoro O3Y maHHBIX

0) B koHIIe cTaTrdeckoro O3Y maHHBIX

B) B KOHIIE (pIienI-naMsaTu mporpamm

') B HavaJsie (hIeni-namMmsiTd mporpamm

6. Kakoil 3j1eMeHT MHKPONPOUECCOPHOH CHCTEeMbl TMpeIHA3ZHAYEH /IS Pa3MelleHust

14




YCTPO#CTB BBOJA-BbIBOJAa M MHUKPOCXeM YJIEKTPOHHOH MaMATH B 3aJaHHBIX 00J1aCTIX
a/IpecHOro NMpocTpaHcTBa?

a) CY€TYNK KOMaH]T 0) nemmdpaTop ampeca

B) mudpaTop ampeca T') pETUCTp 0OIIEro Ha3HAYCHUS

7. KakxoBa mocie10BaTe/IbHOCTh JeHCTBHH MHMKpPONpoLeccopa NPH BO3HUKHOBEHHH
npepbIBaHus B MUKPOKOHTpoJJIepe ATmega64?

a) IpephIBaHUE BHITIOJIHEHHSI TEKYIIEH MPOTPaMMBI, COXpaHEHHUE aJpeca BO3BpaTa B CTEKE,
Mepexo/l Ha Hayauo TabauIlkl BEKTOPOB MIpephIBaHMi 1Mo MeTKe Reset

0) mpepbIBaHUE BBHITIOJHEHUS TEKYIIIEH ITPOrpaMMBbl, YTEHHE ajpeca MOAIporpaMMbl 00paboTKH
MPEpBIBaHMS M3 CTEKA, TIEPEX0/] Ha MOAIporpaMmMy oOpabOTKH MO0 CYUTAHHOMY aJIpecy

B) OKMJIaHUE OKOHYAHUS BBITIOJIHEHUS TEKYIIEH MPOTrpaMMBbI, IIEPEX0/1 Ha HAYaIo TaOJIUIIbI
BEKTOPOB IpephIBaHUM Mo MeTke Reset

T') MpephIBaHUE BHITIOJHEHUS TEKYIIEH MPOrpaMMBbl, COXpaHEHHE aJipeca BO3BpaTa B CTEKE,
MEepexo]1 Ha COOTBETCTBYIOLIUI COOBITUIO aipec B TaOJIMIIE BEKTOPOB MPEPhIBAHUHN

8. KakuMm cmoco6oM MOKHO peau30BaTh 3a/IEP:KKY peaKklud MHKPOKOHTpPOJ/Iepa Ha
HEKOTOpOe BXOJHOE BO3/AeiicTBHE

a) TI0 COOBITHIO 3aITyCTUTh ITUKJI C YHCIIOM UTEPALHi, 00ECTICUHBAIOIINX HEOOXOIUMYIO
3aJIEPKKY

0) 3aIyCTUTh TalkMep U B IUKJIC KOHTPOJIUPOBATh HACTYIUICHHE TaliMayTa

B) 000MMH yKa3aHHBIMH CIIOCOOaMU;

T') HM OJTHUM U3 YKa3aHHBIX CIIOCOOOB

9. Kak Haun0oJiee ObICTPO peaiu30BATh ONEPALMI0 YMHOKEHHSI B MUKPOKOHTpoJLIepe 0e3
annmapaTHoOro yMHoOkuTeJs?

a) B IIUKJIE JOOABIATH OAMH U3 ONEPAHAOB K aKKyMYJISTOPY, YUCIO UTEpALHii IIUKIa PABHO
3HaYEHHUIO BTOPOTO ONEpaH/a

0) B 1IMKJIE 100aBIATh K aKKyMaJIATOPY MPOU3BECHUE OTACIbHBIX OUT OTHOTO OTepaH/a Ha
pe3yibTaT CABUIa BTOPOTO OINEpaH/ia Ha COOTBETCTBYIOLIEE YUCIIO OUT BIIEBO;

B) BBITIOJIHUTH HO6I/ITOBLIC onepanru JOTUICCKOro YMHOKCHUA U «KUCKIIOYAOIICTO UIIN>)> U
CJIOXKHTh UX PE3yJbTaThl;

I') BCE TPH YKa3aHHBIX CI10c00a paBHO3HAYHBI IO CKOPOCTH BBHIIOJHEHHUS

10. K MHKpPOKOHTpO/IEPY 4Yepe3 OJMH IOPT He00XOAMMO MOAKJIIOYHUTH HECKOJBbKO
BbICOKOCKOPOCTHBLIX  mnepudepuiiHbIX  ycTpoicTB. BblOepuTe nOAXOASIIIMA  THI
uHTepeiica.

a) SPI;

6) TWI;

B) UART;

T') MOJIXOJAT BCe 3 THMA.

11. Kak npaBMJIbLHO HAa MHKPOKOHTpPOJLIepe 00ecrneYyuTh HeNpepbIBHYI0 00padoTKy
JAHHBIX HA MpeJese MNPOU3BOAUTEIBLHOCTH M OBICTPYI0 PeaKIUI0 Ha COOBITHS C
HeM3BeCTHbBIM BpeMeHeM BO3HUKHOBEHUSI

a) B OECKOHEYHOM IUKJIE 00paOOTKH TAHHBIX Ha Ka)KJIOH UTEPAIH MPOBEPSATH MPU3HAK
HACTYTUICHHS COOBITHS;

0) B OECKOHEUHOM ITHKJIe 00pabOTKH JaHHBIX Yepe3 3aJJaHHOE YUCIIO UTEPALIUN TTPOBEPSITH
MpU3HAK HACTYIUICHHS COOBITHS;

B) COOBITHS IOJKHBI BBI3BIBATH (POPMUPOBAHKE IPEPHIBAHUS, MEXKITY KOTOPHIMU B OECKOHEYHOM
IIUKJIE OCYIIECTBISETCSI 00padOTKa TaHHBIX;

T') BBIIIOJHUTH MOCTABJICHHYIO 33/1a4y HEBO3MOXKHO.

12. Ha MUKPOKOHTpOJIEpe HE00X0AMMO peajiu3BaTh BBOJ ¢ 12 KHOMOYHOI KJIABHATYPbI.
KakoBo TMIIOBOE pelieHue JaHHOM 3a1a4n?

a) MUTaHuE NoJaETCcs OAHOBPEMEHHO Ha BCE KHOIIKM KJIaBUATYyphl OT 1 BbIBOZIA
MUKPOKOHTpPOJUIEpA, KaXkJash KHOMKA MOJKII0YaeTCs K BbIJICJIEHHOMY BBOJY MUKPOKOHTPOJLIEPA,
KOTOpBIE ONPALIMBAOTCS 10 OUEPENIN;
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0) KJ1aBUaTypa AEIUTCs Ha 4 TPyIIIbl 110 3, KHOMNKY, MUTaHWE NOJAETCS Ha KAKIYIO TPYIITY 110
ouepeau OT 4 BHIBOJIOB, IO OJTHON KHOIIKE U3 KaX10M IpyMIibl MOAKIOYAI0TCSA K 3 BBOAAM
MHUKPOKOHTPOJIIEPA, KOTOPBIE ONPAILUBAIOTCS 110 O4EPEH;

B) MMTaHME Ha KaXKAYIO KHOMKY NOJAETCs MO OYepen OT MHIUBUAYAIbHOTO BBIBOJA
MUKPOKOHTPOJUIEPA, BCE KHOIKU MOJKIIIOUAETCS] K OTHOMY BBOAY MUKPOKOHTPOJUIEPA;

r) KJIaBUAaTypa AEIUTCA Ha 3 rpynibl M0 4, KHONKU, MUTaHUE MOJAETCS Ha KaXKIYIO IPYIITy 10
ouepenu oT 3 BHIBOJOB, IO OJIHOM KHOIKE U3 KaX /10 IPYyMIIbl MOAKIIOYAIOTCS K 4 BBOAAM
MHUKPOKOHTPOJIJIEPA, KOTOPBIE ONPALIUBAIOTCS [0 OUEPEIH.

13. Kakum o0pazom MO:kHO oOecieunTh (OPMHUPOBAHHME MHOIOYPOBHEBOIO
YHPABJSIOLIEr0 HANPSKEHUA HA MUKPOKOHTpoJsLiepe 0e3 LIATL?

a) 00BETMHUTH HECKOJIBKO BBIXO/I0B MUKPOKOHTPOJIJIEpA M BKIIOYATH/OTKIIIOYATh CUTHAIIBI HA
HUX;

0) peanuzoBath 1IMM Ha 01HOM BBIX0/1€ MUKPOKOHTPOJUIEPA U CIUIAXKUBATh €0 C TOMOLIBIO
OHUY;

B) 000MMH MEPEUNCIEHHBIMH CIIOCO0aMU;

') HU OJIHUM M3 MIEPEUUCIIEHHBIX CIOCO00B.

Kunroun k tecty Nel

Ne 1 2 3 4 5 6 7
3aJaHusa

Kirou 0 B a B r 0 r
Ne 8 9 10 11 12 13

3aaHUA

Kirou B 0 a B r 0

[[Ixana OLEHOK 3a TECTUPOBAHUE:
3a KaX bl TPaBUIIbHBIN OTBET naércs 1 Oa.

1.2 Cincox BoOmpocoB H (MuIM) 3aJaHUi JJIsi NPOBeJeHHMS IPOMEKYTOYHOM
aTTecTalluu

Cnucok éonpocos K 3auémy
1. Paznmuunble MOAXOABI K MOCTPOCHUIO IU(POBBIX YCTPOMCTB (3aKa3HbIE MUKPOCXEMBI,
[TJINC, mukpomponeccopsl). Knaccupukamus MII cuctem. Apxutektypsl MII cuctem
(dpon-Heitmana u ['apBap/ckas) — ux 0COOEHHOCTH, TOCTOMHCTBA, He0CTaTKH. [loHsITHE
MII u MII cuctemsl. [Tonstus uarepderica, HIMHBI, TPOTOKOJIA.

2. Wurepdeiic MII-cuctemsl: mUHBI ajapeca, JaHHBIX, YIPaBICHHS UX Ha3HAuCHHE U
0COOEHHOCTH; IMOHATHE AJPECHOr0 MPOCTPAHCTBA; MOHATHE MPOrPaAMMHO-IOCTYIHOTO
JJIEMEHTA,  pa3MEIIEHHE  INPOrPaMMHO-AOCTYIIHBIX  JJIEMEHTOB B aJpPECHOM
IIPOCTPAHCTBE.

3. Hurepdeiic MIl-cucremsl: aemmudparopsl anpeca — MOHATHE, Ha3HAYCHHE W TPUMEP
peanu3anuu. [lonHble 1 YacTHUHBIE AeIIH(PATOPHI aIpeca.

4. HWurepdeiic MII-cucremMbl: OCHOBHBIE OINEpallUd CHCTEMBI C TpeMs I[IHHAMH.

BpemeHHbIe aumarpaMMbl YTEHHS W 3alMCH IPOrPAMMHO-IOCTYITHOTO DJIEMEHTa Ha
npuMepe npocreiiiero narepdeiica Microbus.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

®du3nueckue MPUHLIUIBI PeaTH3aliy JIBYHANpaBIeHHOro oOMeHa 1o uHTepdeiicy MII-
cucreM, OyQepHbIe 3JIEMEHTBI C OTKPBITHIM KOJUIEKTOPOM U C TPEMSI COCTOSIHUSIMU.

Cucrempl cumcienus. llepeBoxn umcen W3  pa3saUYHBIX CHUCTEM  CUUCIICHMS.
[IpencraBieHue MOJI0KUTEIbHBIX, OTPULIATENBHBIX U APOOHBIX yKcen B MII-cucremax.

Knaccugukanus THUIOB MHUKpPOCXEM 3JIEKTPOHHOM MaMSITH, CPAaBHEHHE HX OCHOBHBIX
0COOEHHOCTEH 1 XapaKTEePUCTUK.

[TocrosiHuble  3anoMuHaromue  ycrpoiictBa (II3Y). CrpoeHue 3anmoMUHAIOIUX
AJIIEMEHTOB Maco4yHOro u nepernporpammupyemoro I13Y. OcHoBHBIE XapaKTEPUCTUKH U
0COOEHHOCTH.

[Toncucrema maMsaTu MuKpornpoueccopHbix cucreM. Crarndeckoe O3Y. OcHOBHbIE
XapaKTEePUCTHKN M 0coOeHHOCTH. CTpOEHHE 3allOMUHAIOLIETO 3JIeMEHTa. BpemeHHbIe
JarpaMMbl paboThI.

[Toncucrema mamsiTH MHUKpOIpOLECCOpHbIX cucteM. Junamuyeckoe O3Y. OcHOBHbIE
XapaKTEePUCTHKN M 0coOeHHOCTH. CTpOEHHE 3allOMUHAIOLIErO 3JeMEHTa. BpemeHHbIe
JarpaMMsbl paOoThI.

Apxurektrypa MII ATmega64. OpraHuszauus aapecHoro npocTpaHcTBa. Cuérdmk
KOMaH/ U €ro Ha3Ha4YeHHE.

Cucrema xkomann MII ATmega64. OcHOBHbIE KOMaHABI TIEPECHUIKA JTaHHBIX.
HenocpenctBennas, mpsimasi © KOCBEHHAs aJipecariusl.

Cucrema xkomann MII ATmega64. OcHoBHBIE apudmeTnueckue KomaHabl. Peructp
¢aroB. buToBBIE KOMaHIBI.

Cucrema xomann MII ATmega64. Komannael nepenauu ynpasieHUs. YCJIOBHbBIE U
0€3yCIIOBHBIC TTEPEXO/IBI.

Cuctema komann MII ATmega64. KomaHnapl BbI30Ba W BO3Bpara M3 IMOAIPOTrPaMM.
Crex, Ha3HaYeHUE U MIPUHLUT pabOTHI.

ITonsstue mnpepsiBanusa. OpraHuszanus cuctemsl npepbiBaHuil it MII ATmega64.
Bueninue npepriBaHusl.

Tatimepei-cuétunku B MII cuctemax. Hasnauenue, nmpuHmmm paboThl. 16-pa3psiaHbIi
taiimep-cuétuuk B MII ATmega64 — ocHOBHBIE €10 0COOEHHOCTH U PEXUMBI paOOTHI.

Taiimepbl-cuétunkn B MII cuctemax. HasHauenwe, mpuHIUN paOOTHL. 8-pa3psiHbIC
tarimepbl-cuétunku B MI1 ATmega64 — ux oCHOBHBIE OCOOCHHOCTH U PEKUMBI paOOTHI.

ACHUHXPOHHBIH  TOCienoBaTenbHbI  wHTepdeiic. dopmar makera  JaHHBIX.
Cunxponu3zanus npuéMHUKaA U nepegaTyrka. CKopocTh Nepeiauul JaHHBIX.

OcHOBHBIE O0COOEHHOCTH MOJYJISi ACHHXPOHHOTO MOCJEI0BATEIbHOTO MHTepdeiica B

MIT ATmega64 (cTpyKTypHas cxema, HaCTpOWKa CKOpOCTH U ¢opmaTa MakeTa JaHHBIX,
IIPEPBIBAHMS).
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21. IlapannensHble nopThl BBoJa-BeIBoAa B MII ATmega64. CtpykTypHas cxema, perucTphl
yIpaBJIeHUs.

22. Monyne aHanoro-uudpooro npeodpazoparenst MII ATmega64. O6mas cTpyTkypa
npuHIUn  padoTel. /lMama3oH BXOIHBIX AaHAJIOTOBBIX CHTHaOB. BpIOOp omopHOTro
HaMpsKEHHUS.

23. Moayne ananoro-mudpoBoro mpeodpazosarenss MII ATmega64. Pexumbl 3amycka

npeoOpa3zoBanusi. 3amaHue TakToBOM dactoTel st ALl  mocnemoBarenbHOTO
npubsmxeHus. Bpems mpeoOpazoBaHusl.
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IIpuniaoxenne Ne2 k padouel nporpamMme AUCHHIINHBI

((MHKpOHpOIIGCCOpHI)Ie CUCTEMBD»
(HaumeHo8aHUe OUCYUNIUHBL)

1. MeToanuyeckune yKa3aHusi VIl CTYCHTOB 110 OCBOCHHIO U CHMIIIMHBI

OcHoBHOW ~ (opmoil  u3nOKEHUsT ~ yuyeOHOro  Marepuajga 1O  JUCLUIUIMHE
«MUKpONIPOLIECCOPHBIE CUCTEMBI» SIBISIFOTCSL JIeKIMU. B pamkax Jnekuuii oOydaromuecs
3HAKOMSTCSI ¢ TEOPETHMYECKUMM CBEJCHUAMHU MO MHUKporpoueccopHbiM cuctemam (MIIC), ux
YCTPOMCTBY W mnpuHUMIIAM palboThl. I3ydaeMblil TeopeTnyeckuil MmaTepuan sBISETCS
HE00X0 MO 0a30ii 711 BHITTOIHEHUS JTa0OpATOPHBIX padoT.

B xoxe nekumii npenoiaBarenb B OCHOBHOM KpPaTKO M3JIaraeT CBEIEHUS 110 COJIEPKaHUIO
JUCLUIUIMHBL, TOJAPOOHO OCTAHABIMBAETCS HAa MOMEHTAaX, CIOXHBIX [UId TOHUMAaHMS
00y4aroluXcsi U HE PacCMaTPUBAEMBbIX B JIOCTaTOYHOM Mepe B yueOHoM mutepatype. [loaTomy
MOCEIIEHUE BCEX JICKIIMOHHBIX 3aHATUH SIBJIETCS] COBEPLUIEHHO HEOOXOAUMBIM.

JlaGoparopHble pabOTHI MPU3BaHbl 3aKPEMUTh MaTepHall, U3YYCHHbIN B XOJ€ JIEKIMH, a
TaKXe Ha MpakTUKe CPOPMUPOBATH YMEHHSI U HABBIKHU, IPEyCMOTPEHHBIE pabodel mporpaMMoil
TMCHUIUIAHEL. BBITIONTHEHNE J1a0opaTOpHBIX pPAa0OT 3aKIOYaeTCss B HM3YUYCHHH Pa3IMYHBIX
acnektoB MIIC cuctem myTéMmM HamucaHus IpPOrpaMM JUIsl MHUKpPOIIPOLIECCOpa Ha S3bIKE
acceMOyiep MO pa3IUYHBIM TeMaMm pabouell TpOrpaMMbl TUCHMIUIMHBI 110  33JaHUIO
npenojaBatens. JlabopaTtopHble pabOThl BBIMOJHAIOTCS C MPUMEHEHHEM  CIIEHUATIBLHOTO
000pyI0BaHus, U, CIEI0BATEIHLHO, MOTYT MPOXOIUTH TOJBKO B YUEOHOM JTaO0paTOpUH.

CamocrosTenbHas paboTa OOy4arolMXCs OPraHU3yeTcs B BHUAE CAMOCTOSTEIbHOM
MOJTOTOBKU K BBIIIOJIHEHHUIO JIaA0OPAaTOPHBIX padOT U MOBTOPEHHUS JIEKIIMOHHOTO MaTepHaa, ero
JIOTIOJTHEHUS CBEIEHUAMM U3 y4eOHOHM nureparypbl. Kpome TOro, B paMkax caMOCTOSATENbHOM
paboThl OOydJaromuecss MOTYT BBINIOJHATh HANKMCaHWE MPOTPAMMHOTO O0eCreueHus JUIs
MHUKpPOIPOLIECCOPOB B paMKax JabOpaTOpHBIX paldOT, MOCKOJIBKY KOJMYECTBO ayJAUTOPHBIX
3aHATUI JTAHHOTO THIIA OTPAHIYEHO, a YHCIIO PadOT BEJIMKO.

IIpoBepka M KOHTPOJIb YCBOCHHS MaTepualla OCYIIECTBIsSETCS B (opMe KOHTPOJIbHOU
paboTel W 3amuThl JabopaTopHbIX paboT. Takke MPOBOIUTCS KPAaTKWW YCTHBIM OIPOC IO
MaTepuagam NpeAbIayIUX JEKIUOHHBIX 3aHATHH.

B koH1e cemecTpa u3yueHHUs] TUCHUIUIMHBI CTYACHTHI CAAIOT 3a4€T. 3a4€T NpUHUMAETCS
no OwuneraM, KaXIbld M3 KOTOPBIX BKIIOYAaeT B ce0sl OAMH TEOPETHMUYECKUIl BOMpOC IO
U3YYEHHBIM TEMaM.

2. YuyeOHO-MeTOANYECKOE 00ecIeueHne
CaMOCTOSITe/IbHOI padoThI CTYIEHTOB IO AUCHUIIHHE

1. l1si caMoCTOATEIbHOM padoThl PpEKOMEHIYyEeTCsI UCIIOJIB30BaTh YU€OHYIO TUTEpaTypy,
yKa3zaHHYI0 B paznene Ne 8 qaHHoi paboueil mporpamMmel.

Jlnst caMOCTOsATeNIbHOTO Toa0opa JuTepaTypbl B Oubmmuoreke Spl'Y pexomenmyetcs
HCIIOJIb30BaTh:

1. JInunblii  kabuner (http:/lib.uniyar.ac.ru/opac/bk login.php) ma€t BO3MOXHOCTH
MoJTyYeHus1 on-line TocTyna K CIUCKY BBIIAHHON B aBTOMAaTH3HPOBAHHOM PEXHUME JTUTEPATYPhI,
MPOCMOTpPA ¥ KOTIUPOBAHUS JICKTPOHHBIX BEPCUN U3JITAHUIN COTPYIHUKOB YHUBEpcUTeTa (yued. u
METO/1. TOCOOMS, TEKCTHI JEKIUH | T.11.) it paboThl B «JInuHOM KabuHETE» HEOOXOAMMO 3aliTH
Ha caiit Hayunoit 6ubmuorexku SApl'Y c mo0oii Touku, uMeromiei goctyn B Internet, B MyHKT
MEHIO «DJIGKTPOHHBIH KaTaJloT»; MPOWTH NPOIEAYPY aBTOPU3AIMN, BBIOPAB BKIAJIKY
«ABTOpU3aIU», U 3aMIOJIHUTH TPECTABICHHBIE MMOJISI HH()OPMAIIHH.
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2. DnekTpoHHas 0ubdIMOTEeKa yueOHbIX MaTepuanoB Apl'Y
(http://www.lib.uniyar.ac.ru/opac/bk_cat find.php) conepxkut 6omnee 2500 MONHBIX TEKCTOB
y4eOHBIX W y4eOHO-METOJMYECKUX MAaTEpUANOB IO OCHOBHBIM H3YyYaeMBbIM HCHIUIUIMHAM,
U3/IaHHBIX B YHHBepcuTeTe. JloCTyN B CETH YHHBEPCUTETA, JTHOO TI0 JIOTHHY/TIAPOJTIO.

3. DnexTpoHHasA KapToTeka «KHUr000ecneYeHHOCThbY
(http://www.lib.uniyar.ac.ru/opac/bk_bookreq find.php) packpsiBaeT yueOHbIN (GOHI HAyIHOMH
oubmmorekn  SApl'Y, mpemocraBiuser — OmepaTUBHYIO ~ MH(POpPMAUIO O  COCTOSIHHU
KHUT000ECTIeYCHHOCTH TUCIUIUIMH OCHOBHOM M JIONOJHUTEIBHOM JIUTEPAaTypOH, a TaKKe IHKIIa
JTUCIUTUIMH ¥ CHEIHAIbHOCTEH. DIIeKTpOHHAast KapToTeka «KHUT000Oece4eHHOCTE» JOCTYITHA B
CeTH YHHBEpCUTeTa 1 yepe3 JINYHbIi KaOuHeT.
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