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Oobwue cBeageHud

ens aucturummasl - GopMupoBaHue MPohecCHOHANBHBIX KOMIIETCHIIUNM B O00JacTH
MHUKPOIIPOLIECCOPHBIX BBIUUCIUTENBHBIX U YIPABIISIOMINX CUCTEM.

3ajaun, penieHrue KOTOPhIX 00ECeurnBaeT JOCTHXKEHUE LETH:

- U3y4eHue 00JacTH MPUMEHEHUS MHKPOMPOIECCOPHBIX BBIYMCIUTENBHBIX yCTPOUCTB
YCTPOWCTB;

- U3y4YeHHE KJIacCU(PUKALUN MUKPOIIPOIIECCOPHBIX YCTPOMCTB;

- U3YYCHHE apXUTEKTYPbl MUKPOIIPOLIECCOPHBIX YCTPOUCTB;

- U3y4yeHre HHTEepPENCOB U YCTPOICTB CBA3U C OOBEKTOM;

- MpUOOpEeTEeHNE HABBIKOB MMPOTPAMMHUPOBAHHSI MUKPOIIPOIIECCOPHBIX YCTPOHCTB.

KOMHGTGHHI/II/I, JOCTMKCHHC KOTOPLIX INIAHUPYCTCS 110 3aBCPIICHUN N3YUCHUA KYPCa:

[Inanupyemsble pe3yabTaThl OCBOCHUS [Inanupyemsble pe3yabTaThl
OIT BO (xommieTeHun) oOyudenus no aucuumivae (3YHeor)

3HaTh:METOJIMKH UCTIOIb30BaHUS [IPOTrpaMM-
HBIX CPEACTB Ui pa3pabOTKH MPOrpaMMOro
o0ecrieyeHus MUKPOTIIPOIIECCOPHBIX YCT-
pOMCTB
OIIK-2 criocoOHOCTBIO OCBAMBATh METOIUKU [YMETh:OBICTPO U3yUYaTh U OCBAUBATH HOBBIE
UCII0JIE30BAHMS IIPOIPAMMHEBIX CPEZCTB I [METOABI PEIICHHUS 3a/1a4, CAMOCTOSTEIHHO
pElIeHHs MPaKTUYEeCKUX 3a/1a4 paboTaTh Ha KOMIIbIOTEPE, UCIIOIb30BATh
CpelICTBa aBTOMATUKH, U3MEPUTETHLHOMN U
BBIYUCIUTEIHHOU TEXHUKU

Brnanets:MeTonamu pa3paboTKu airOPUTMOB
U IIpOrpaMM Ha acceMOiiepe, COBpEMEHHBIMU




UHTETPUPOBAHHBIMU CPEAAMU pa3padOTKU
IPOrPAMMHOTO 00ECTICUECHHUSI JIJIsT MUKPO-
KOHTPOJUIEPOB

[TK-2 cioco6HOCTRIO pa3pabaThiBaTh KOM-
MOHEHTBI aNapaTHO-IPOrPAMMHBIX KOM-
TUICKCOB U 0a3 TaHHBIX, HCIIOJIb3YsI COBpE-
MEHHBIC HHCTPYMEHTAJIBHBIE CPEJICTBA U
TEXHOJIOTUH TTPOTrPAMMHUPOBAHHUSI

3HaTh:0CHOBBI IOCTPOEHHUS U APXUTEKTYPbI
MHUKPOIIPOLECCOPHBIX BHIYUCIUTENBHBIX U
YIIPABIISIIOIINX CUCTEM

YMeTh:

Bnaners:MeTonamu pa3paboTKu airOPUTMOB
U IporpaMm Ha accemOJjiepe, COBpEMEHHBIMU
MHTETPUPOBAHHBIMU CPEAAMH pa3pabOTKU
IPO-rPaMMHOI0 00€ecTieueHus sl MUKPO-
KOHTPOJUIEPOB, IPOEKTUPOBAHUS CUCTEM aB-
TOMAaTH3alUU U yIIPaBICHUSA

Pazgenbl (MOAYJIN) TUCHUTUIAHBI

pa;;(_;na HanmMeHoBaHue pa3nenoB JUCHUTIIMHBI
1  |BBenenue
) OCHOBHBIE CBEICHUSI O CUCTEMAaX CUUCIICHHUS, TUIIAX U MPECTABICHUU JaHHbIX,
AJIEMEHTAPHBIX JJOTUYECKUX OIeparusax
3  |Knaccudukaiuys MUKPOIIPOLIECCOPHBIX YCTPOUCTB
4 |Oco0eHHOCTH apXUTEKTYPbl MUKPOIIPOIIECCOPHBIX YCTPONCTB
5  |Cuctembl KOMaHJ MUKPOIIPOLECCOPHBIX YCTPONUCTB
6 |YcrpoiicTBa BBOAa U 0TOOpaxkeHus nHGopMauu
7  |YcTpoiicTBa CBSI3U C 0OBEKTOM
8  |UuTepdeiickl MUKPOIIPOLIECCOPHBIX YCTPOMCTB
Jlekunu

OObeM neknmii: 48 4.
IlepeueHsp neKIuUN:

Ne Ne Kos-

HaumeHnoBaHue WM KpaTKoe Co/iepiKaHue JIGKIIMOHHOTO 3aHATUS | BO

JeKuuufpaszaena

4acoB

1 1  |BBenenue 2

) ) OCHOBHBbIE CBEJIEHUS O CUCTEMAaX CUMCIICHUS, TUIaX U MpeCcTaB- )

JICHUH TaHHBIX
3 2 |DneMmeHTapHbIC JOTHUECKUE ONepaluu 2




4 3  |Knmaccudukaius MUKPOIIPOIIECCOPHBIX YCTPOMCTB 4

5 4 Haznauenue u BSaHMOI[eﬁCTBHCVOCHOBHLIX DJIEMEHTOB apXUTEKTY- [,
PBI MUKPOIIPOIIECCOPHBIX YCTPOMCTB

6 4 ApPXUTEKTYpPbl MUKPOIIPOLIECCOPHBIX YCTPOMCTB HA OCHOBE MUKPO- 4
IIPOLECCOPOB U MUKPOKOHTPOJJIEPOB

7 5 |Cucrembl KOMaH MUKPOIIPOIIECCOPHBIX YCTPOUCTB 4

8 6  |Tumbl ycTpoiicTB 0TOOpakeHUsT HHPOPMAITHH 2

9 6 YcerpolictBa oToOpakeHusi THPOPMallMi Ha OCHOBE CBETOMOIHBIX 4
WHINKAaTOPOB

10 6 VYcTpoiicTBa oToOpaXkeHUsT HHPOPMAIIMKA HA OCHOBE JKUIKOKPH- )
CTAJUTMYECKUX JTUCIUIEEB

11 6 |YcrpoiictBa BBOA HH(pOpMAIUU 4

12 7  |Uudpoananororoe npeodpazoBaHue 4

13 7  |AnanorouudpoBoe npeodpazoBaHue 4

14 8  |Knaccuduxamus untepdeiicon 2

15 8  |[HocnenoBarensubie untepdericet UART, SPI, 12C 4

JNTaGopaTopHble paboThbl

O06bem nabopatopHbix padot: 80 4.

[lepeuenb 1abopaTOpHBIX paboT:

3aHJ:1r('_)m;1 pajzgena HanMeHoBaHue nim KpaTkoe cojiepkanue 1abopaToHoil paboThl

1 6 [TocnenoBaTenbHbli BEIBOA HHPOpMaMK Ha 1 poBbie auciuien. Jlabo-
paTopHas padota Ne 1

) 6 [TocnenoBatenbHbIi BpIBOA HH(OpMaLuu Ha nudpossie aucien. Jlado-
patopHas padora No 2

3 6 BriBog nH(pOpMaIny Ha AUCIUICH C TMHAMHYECKOW nHauKanuen. Jlabo-
patopHas padbora No 1

4 6 BriBog nHpoOpManuu Ha AUCIUICH ¢ AMHAMUYECKOW nHauKamuei. Jlabo-
patopHas padora No 2

5 6 |BBox madpopmanuu ¢ kiaaBuatyp. Jlaboparoprnas padora Ne 1

6 6 |BBox napopmanmu ¢ kaaBuatyp. JlabopaTtopras padora Ne 2

7 7  |BBOI-BBIBOJI JUCKPETHBIX CUTHANOB. JJaboparopHas padora Ne 1

8 7  |BBOA-BBIBOJ IUCKpPETHBIX curHanoB. JlabopatopHas padora Ne 2

9 7  |BbiBOJ aHANOroBBIX CUTHANOB. JlabopaTopHas pabora Ne 1

10 7  |BbiBOJ aHaANOroBBIX CUTHANOB. JJabopaTopHas pabora Ne 2




11 7  |BBox aHamoroBbix curHayioB. JlaboparopHas padora Ne 1

12 7  |BBox aHamoroBbix curHayioB. JlabopatopHas padota No 2

13 ] Opranuzanus cszu no uarepdeiicy RS-232C. Jlaboparopnas pabora Ne
1

14 3 Opranuzanus cBszu mo uatepdeiicy RS-232C. JTaboparopHas padora Ne
1

CamocTtosiTenbHasi pabota cTyaeHTOB

O06beM caMOoCTOSTENBHOM PaboTHI CTYIeHTOB: 160 4.

[lepedenp BUIOB CaMOCTOSITENBHONU PAOOTHI:

Ne Bun CPC dopma Cnmcok nurepaTtypbl Kon- | Komme-
/11 KOHTPOJIA BO TEHLIUSA
Buga CPC 4acoB
1 |IloaroroBka k 3ammra 1. ITYM/I, ocH. mur. 1, c. 28- 90 OIIK-2
1abopaTopHEIM | mabopa- 94,102-127. 2.YM], ocH.
pa60TaM TOPHBIX JINT. 1, C. 53—67, 77-83, 87-88
paboT
2 3amura 1. ITYM/I, ocH. nut. 1, c. 6- I1K-2
KypcoBas pa6ota | kypcoBoii | 94. 2. OVYM/I, gom. awur., 3, c. 30
paboThI 49-92
3 ToAroToBKa K 1. ITYM/, ocH. imut., c. 6-58. OIIK-2
sauery 3aueTr 2. OYMJI, nomn. nut., 4, c. 20
149-164.
3 ToAroToBKa K 1. ITYM/I, ocH. muT., ¢. 6-94. I1K-2
Ox3amen | 2. OYMJI, non. nut., 4, c. 20

IK3aMEHY

149-164, 199-203.

3amura 1a00paTOPHBIX padoT

Tumnossie BOIIPOCHI:

RN R W=

Kaxk ocymectBnsercs koguporka uudp aiss CCHU?
Kak nmoaximrouarorcs CCH o cxemMe qTUHAMUYECKOU UHIUKAIIAN?
Kak noaxmrouarorcsi CCU ¢ moMoIIb0 perucTpoB CABUTa?
Kak yctpansiercs npe6e3r KOHTaKTOB?

Kak ocyiiecTBisieTcs BBOJ C IPOCTEUIINX KIaBUATYP?
Kak ocymecTBisieTcss BBOJ ¢ MaTPUUYHBIX KJIaBUATyp?

Kaxk opranuzoBan MoayJib TaiiMepa B MUKpoKoHTposuiepax PIC16F847
Yrto npencrapiseT u3 ce0s MpeBapUTEIIbHBIN 1eIUTENb?
Kak nepexiirounts npeasapurenbHbii genurens ¢ WDT Ha TaliMmep-cueTunk?

4




10.Kak ycTaHOBUTB IapaMeTphl TailMepa-cyeTyrKa’?

11.Kak yctaHOBUTH KO3(D(PHUIIMEHT AeTEHUS IPEIBAPUTEIBHOTO IEITUTENS?

12.Kak peann3oBaHa cuctema npepbiBaHuid B MUKpoKoHTposuiepax PIC16F847?

13.Kak coxpanuts coaepxumoe akkymyssitopa u peructpa STATUS B 006paboTun-
K€ IPEpPhIBAHUI?

14.Kak peann3oBaTh NEPUOJUYECKOE NMPEPHIBAHUE 110 TAUMEPY-CUETUUKY ?

15.YTo Takoe npepbiBaHUE 110 U3BMEHEHUIO COCTOSIHUS HAa BXOJax nopra?

16.Yto Takoe BHelUIHee npepbiBaHre B MUKpoKoHTpouiepax PIC16F847

17.06men nanaeiMu 110 RS-232C

18.CornacoBanue ypoBHeit curnainoB RS-232C

19. Anroputmsl peanuzanuu npotokona RS-232C B mukpokontposuiepax PIC16F84
0€3 UCTOJIb30BaHMS MPEePhIBAHUMN

20.Anroput™msl peanuzanuu npotokosa RS-232C B mukpokonTposuiepax PIC16F84
C UCITOJIb30BAHUEM ITPEPBIBAHAN

21.Kaxk ocymecTBiseTcs mudpoaHagoroBoe mpeoopasoBaHue?

22.Co0TBETCTBUE KOJOB U HAIIPSKEHUM B ABYXIOJIIPHBIX U ONHOMOIApHBIX LIAII

23.Kak peanu3oBaTh 0OMEH JJAaHHBIMU MEXAY MUKpOKOHTpoJuiepoM u LIAII ¢ no-
cleoBaTeIbHbIM HHTEp(deiicoM?

24.Kak ocymiecTBisieTcs: ananoromnudpooe npeodpazopanue?

25.CooTBETCTBHE KOJOB M BXOJAHBIX HanpsikeHui ALIIT

26.Kak peann3oBath OOMEH JJaHHBIMH MEXy MUKpOoKoHTposuiepoM u ALIIT ¢ na-
paJUICIBHBIM | TOCIIeIOBATEIIbHBIM HHTEpdericoMm?

[Ipouieaypa npoBeIeHU U OLICHUBAHUS

CryAeHT npeacTaBiseT OTYeT Mo JabopaTopHoi padoTe. YCTHO oTBeHYaeT Ha 1-3 Bo-
npoca.

Ornenka «3auTeHo»: MPABWIBHO U aKKypaTHO 0(hOPMIICHHBIN OTUET IIPH YCIOBUH Tpa-
MOTHOT'O OTBETA HAa BOIIPOCHI.

Ouenka «He 3auTeHo»: oT4eT, coaepkaluil rpyoble OIMOKH WK B CIy4yae Hempa-
BUJIBHBIX OTBETOB Ha | miu O6osee BOnpocoB.

Kypcosas padora

TpeboBanus k coaepkaHuIo0 U 0POPMIICHUIO KypCOBOU pabOTHI, TpeOOBaHUS K MPE3cH-
TaIUM JOKJIa/Ia Ha 3allUTe KypCOBOM pabOThI, MAOIOHBI TUTYIBHOTO JIUCTA, JIUCTA C 3a-
JaHWEM IPEICTABICHBI HA BEO-CTPaHUIIC
http://sp.susu.ru/student/graduate/index_courseworks.html

OcHOBHas 4acTh NOSICHUTEJIBHOM 3aIIMCKU JOJIKHA COJIEPKATh:
1. OG30p BO3MOKHBIX BAPHAHTOB peaTU3alllK 33JaHHOTO YCTPOUCTBA.
2. OYHKUHUOHAIBHYIO CXEMY YCTPOMCTBA C ONKUCAHUEM B3aUMOJICHCTBUS €€ 3JIEMEH-
TOB.


http://sp.susu.ru/student/graduate/index_courseworks.html

3. BiioK-cxeMbl aNropuTMOB BCEX MOJYJIEN MPOrPaMMHOI0 00ECIIEUeHUs YCTPOUCT-
Ba C HEOOXOAUMBIMH MOSCHEHUSIMHU.

4. VicxomgHble TEKCTHI MOAYJIEH MPOrPaMMHOI0 00ECIIEYeHHs YCTPOMCTBA C HEOOXO-
JTUMBIMA KOMMEHTAPUSIMHU.

5. BbIBOIBI IO pe3ysbTaTaM BBINOIHEHUS! KypCOBOW pabOTHI.

Tembl KypcoBBIX padoT:

p—

I'enepatop mpocthix uncen Ha 06aze MukpokoHTpoiiepa PIC16F84.

I'enepatop uncen @ubonayun Ha 6aze mukpokoHTposiepa PIC16F84.

3. I'eneparop rapmoHuveckoro curtajia Ha 0Oaze mukpokoHTposuiepa PIC16F84.
[TapameTpbl curHasa 3a/1atl0TCs MPENoJaBaTeIeM.

4. T'eHepaTop CHUTHaJOB crHeuuagbHOM (opmbl Ha 0a3ze MHKPOKOHTpOIUIEpa

PIC16F84. ®opma u mapaMeTpbl CUTHAJA 33/1at0TCS MIPENO/IaBaTeIeM.

['enepaTop nceBaociydaiiHbIX ynces Ha 0a3e MukpokoHTposuiepa PIC16F84.

DIIEKTPOHHBIA CeKyH0Mep Ha 6a3e MukpokoHTposiepa PIC16F84.

DneKkTpoHHBIC Yackl Ha 6aze MukpokoHntpoiiepa PIC16F84.

DOneKkTpoHHBIC Yackl Ha 6aze MukpokoHntpoiiepa PIC16F84.

[{udpoBoil BONBTMETP MOCTOSTHHOTO TOKa Ha 0a3e MukpokoHTposuiepa PIC16F84

¢ BeIBOAOM HanpsbkeHnst Ha CCH.

10.IludpoBoii BOJBTMETP MOCTOSIHHOIO TOKa Ha 0a3ze MukpokoHtposuiepa PIC16F84
¢ BbIBOZOM MH(popManuu Ha nucruieit [TK.

11.¥YcrpoiicTBO [uist U3MEpEeHUs Nepuoja dIEKTPUUECKUX CUTHAIIOB Ha 0a3e MHKpPO-
koHTposuiepa PIC16F84 ¢ BeiBogom nnpopmanuu Ha CCH.

12.YcTpoilcTBO Juisl U3MEPEHUs MepUoJa dJEKTPUUECKUX CUTHAJIOB Ha 0a3e MHKpPO-
koHTposuiepa PIC16F84 ¢ BeiBogom nndopmanuu Ha aucruie 1TK.

13.YcTpoiicTBO st UI3MEPEHUST YaCTOThI AJIEKTPUUYECKUX CUTHAJIOB Ha 0a3e MHUKpPO-
koHTposuiepa PIC16F84 ¢ BeiBosioM nndopmaruu Ha CCH.

14.YcTpoilcTBO JUIsi UI3MEPEHUST YaCTOThI AJIEKTPUUECKUX CUTHAJIOB Ha 0a3e MHUKPO-
kouTposuiepa PIC16F84 ¢ BeiBogom nndopmanuu Ha aucruieit [TK.

15.25eKTpoHHbIN KaJbKynaTOp Ha 0a3e MukpokoHTpoiuiepa PIC16F84 ¢ ympasie-

Huem ot [1K.

N

N A

[Ipouenypa npoBeAeHUsI U OLICHUBAHUS

TexHuueckoe 3aJaHue BBIJACTCS B TIEPBYIO HEJIEIIO0 CEMECTpa. 3a JIBE HEJCH 10 OKOH-
YaHUSl CEMECTpa CTYIEHT CIAeT MPEINOoaaBaTeIIi0 MOSCHUTEIBHYIO 3aITUCKY U JEMOHCT-
pupyet paboTy mporpaMmmMHoOro odecriedeHus. B mporiecce 1eMOHCTpauy MPOBEPSETCS:
COOTBETCTBHE TECXHHUYCCKOMY 3aJaHHIO; pabOTOCIIOCOOHOCTh B PA3IMYHBIX pPEKUMAX.
[IpeniogaBarenb BBICTABISACT MPEABAPUTEIBHYIO OLICHKY U JOMYCKAeT CTYJICHTA K 3alllu-
te. Ha 3ammre cTyneHT kKopoTko (3-5 MHUH.) JOKJIAaAbIBaeT 00 OCHOBHBIX MPOEKTHBIX
pelIeHusX, MPUHIATHIX B MpoIlecce pa3pabOoTKH, U OTBEUAET Ha BOMPOCHI WICHOB KOMMC-
CHH.



Onenka «OTIMYHO» BBICTABISIETCS 32 KYpPCOBYIO pabOTy, KOTOPAasi MOJTHOCTBIO COOTBETCT-
BYeT TEXHMUYECKOMY 3a/IaHHI0, MPOrpaMMHOE OOecreueHrue pa3padOTaHHOIO YCTPONCTBA
MOJTHOCTBIO pabOTOCIIOCOOHO BO BCEX peXUMax, NOSICHUTENbHAS 3alicKa UMEET JIOTHYHOE,
MOCJICIOBATEIbHOE M3JI0KEHUE MaTepuaia C COOTBETCTBYIOIIMMH BBIBOJaMHU M 0OOCHO-
BaHHBIMU MOJOXXEeHUAMHU. [IpH 3amure CTyJEHT MOKa3bIBaeT IyOOKOe 3HaHHE BOIPOCOB
TEMBI, JIETKO OTBEYAET Ha MOCTABJIEHHBIE BOIIPOCHI.

Onenka «Xopol1o» BBICTaBJISETCS 32 KypCOBYIO pabOTy, KOTOpasi MOJHOCTBIO COOTBETCT-
ByeT TEXHHUYECKOMY 3a/IaHHI0, MPOrpaMMHOE oOecreueHne pa3paboTaHHOIO YCTpPOMCTBa
MOJTHOCTBIO pabOTOCIIOCOOHO BO BCEX PeXUMax, MOSICHUTENIbHAs 3alliCKa UMEET IPaMOTHO
U3JI0)KEHHYI0 TEOpeTUYEeCKylo InaBy. Ilpu ee 3ammTe CTyAEHT MOKa3bIBA€T JOCTATOYHOE
3HAHHME BOIIPOCOB TE€MBI, 0€3 0COOBIX 3aTPYAHEHUI OTBEUaET Ha OOJIBIIMHCTBO BOIIPOCOB.

Ouenka «Y10BJIETBOPUTEIHHO» BBICTABIIAETCS 32 KypCOBYIO padOTy, KOTOpasi HE IOJHO-
CThIO COOTBETCTBYET TEXHUUECKOMY 3aJIlaHUIO, IPOrpaMMHOE o0ecrieueHue pa3paboTaHHO-
ro ycTpoiicTBa paboTOCIIOCOOHO HE BO BCEX PEKMUMAX, MOSICHUTENbHAS 3allMCKa UMEET TeOo-
PETUYECKYIO TJIaBY, HO UMEET NOBEPXHOCTHBI aHAIN3, B HEM MPOCMATPUBAETCS HEIOCE-
JIOBATEJIbHOCTh M3JI0KE€HUs MaTepuana. [Ipu ee 3amure CTYIEHT MNPOSIBISET HEYBEpEH-
HOCTb, MIOKa3bIBAET CJIa00€ 3HAHUE BOIPOCOB TEMbI, HE BCETJa JaeT MCUEPIbIBAIOLINE ap-
T'YMEHTUPOBAHHBIE OTBETHI Ha 3aJIaHHBIEC BOIIPOCHI.

Onenka «HeynoBineTBOpUTENbHO» BBICTABIISETCS 32 KYpPCOBYIO paboTy, KOTOpas HE COOT-
BETCTBYET TEXHUYECKOMY 3a/IaHUIO0, IPOrpaMMHOE oOecreueHre pa3paboTaHHOTO YCTpOii-
CTBa HEPaOOTOCIIOCOOHO, OSICHUTENbHAS 3allUCKa COAECPKUT rpyObie omnOku. [lpu 3amm-
T€ palOThl CTYJEHT 3aTPYJHSAETCS OTBEYAaTh HA MOCTABJICHHBIE BOMPOCHI MO €€ TeMe, He
3HAET TEOPUHU BOIPOCA, IPU OTBETE JOMYCKAET CYIIECTBEHHBIC OIIUOKH.

3auer

BOHpOCI)I, BBIHOCHUMBIC Ha 3a4CT:

[—

[1o3UIIMOHHBIE CUCTEMBI CYUUCIICHUS.

2. IlpencraBneHue menbix yncen 0e3 3Haka. Jluanas3oH.

3. Ilepenoc. Ilpuunubl BO3HWKHOBeHUS. Bo3moxHocTh 0OHapyxenus. CrnocoObl
yCTpaHEHUs.

4. IlpencraBieHne nenbix yncen co 3HakoM. Koanposku. JlnanasoH.

[lepenonnenue. [IpuunHbl BOZHUKHOBEHUS. BO3MOKHOCTH OOHapyxkeHusa. Cro-

cOOBbI yCTpaHEHHUS.

CpaBHeHUE LETBIX YKCcell 0e3 3HaKa U CO 3HAKOM.

[IpencraBiieHrE BEIIECTBEHHBIX JTaHHBIX.

DneMeHTapHbIE JJOTUYECKHUE ONIEPALIUH.

Hcrnonb30BaHuE 3JIEMEHTAPHBIX JIOTHYECKUX ONEPALMM JUIsl YIIPABJICHUS OTAEIIb-

HbIMU OMTaMU JaHHBIX.

10.0cob6eHHOCTH apXUTEKTYPbl MUKPOTIPOIIECCOPHBIX YCTPOUCTB.

W
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11.Ha3HaueHue u B3aMMOJEHUCTBAE OCHOBHBIX 3JIEMEHTOB apXUTEKTYPbl MUKPOIPO-
LIECCOPHBIX YCTPOUCTB.

12.0co0eHHOCTH apXUTEKTYPbl MUKPOKOHTPOJIJIEPOB.

13.1TopThl BBOIA-BBIBOJA.

14.Cucremsl pepbIBaHU MUKPOKOHTPOJIEPOB.

15.Talimepbl MUKPOKOHTPOJJIEPOB.

16.CtopoxeBbie TaliMEPHI.

17.YupaBnenue cOpocoM B MUKPOKOHTPOJLIIEpaX.

18.21II13Y MHUKPOKOHTPOJUIEPOB. 3alllMTa COAEPKUMOTO OT pa3pyIICHUS] TPU BbI-
KJIFOUEHUU MTUTAHUS.

19.KondurypupoBanue TaKTOBBIX T€HEPATOPOB.

[Ipouenypa npoBeaeHUsI 1 OLICHUBAHMUS:

CryaeHT mosy4aeT OWJeT, COAepKaIluii 1Ba BOMPOCA U3 Pa3HBIX TEM, BRBIHOCUMBIX Ha 3a-
yeT. Ha moaroroBky orBoautcst 40 MUHYT, IOCIIE YETO CTYAEHT OTBedaeT ycTHo. [Ipu He-
TOYHOM OTBETE CTYJIEHTY MOT'YT OBbITh 3aJjaHbl YTOUHSIOLIME WJIM HOBBIE BOIPOCHI U3 3TOM
TEMBI.

3auTeHO: BBICTABIISCTCS CTYACHTY, KOTOpBIﬁ OTBETHJI Ha o00a BOIIpOCa ousera.
He 3auTeHO: BhICTaBIISICTCS CTyACHTY, KOTOpLIfI HE OTBETHJI XOTA ObI Ha OJIMH BOIIPOC.

IK3aMeH
Bonpocsl, BBIHOCHMBIE HA DK3aMEH:

1. ITo3umoHHbBIE CUCTEMBI CUUCIIEHUS.

2. [IpencraBnenue nenbix ynucen 0e3 3Haka. /[nanasoH.

3. Ilepenoc. [TpuunHbl BO3HUKHOBEHUSA. BO3MOKHOCTE 00Hapyx)eHuss. CriocoOsl ycTpa-
HEHUS.

4. IlpencraBieHue HEIbIX yncen co 3HakoM. KoaupoBku. [InanazoH.

5. llepenonnenue. IIpuunHbl BO3HUKHOBEHUS. Bo3MokHOCTH 00Hapyxenus. CriocoObl
YCTpaHEHUS.

6. CpaBHEHHE 1LI€JIbIX YUCeN 0e3 3HaKa U CO 3HAKOM.

7. IlpencraBiieHUE BEIIECTBEHHBIX TAHHBIX.

8. DeMeHTapHbIe JOTUYECKHUE OTIEpaLIUH.

9. Mcnosib30BaHKUE 3JIEMEHTAPHBIX JIOTUYECKUX OIEpaluil Ji YIPABICHUS OTACIIbHBI-
MU OMTaMH JAaHHBIX.

10. OcoO0EHHOCTH apXUTEKTYPhl MUKPOITPOIIECCOPHBIX YCTPOMCTB.

11. Ha3HaueHue 1 B3aMMOJIEVICTBUE OCHOBHBIX JIEMEHTOB apXUTEKTYPbl MUKPOITPOLEC-
COpPHBIX YCTPOWCTB.

12. OcOOEHHOCTH apXUTEKTYPBhl MUKPOKOHTPOJIEPOB.

13. IlopTel BBOAA-BBIBOJA.

14. Cucrembl npepbIBaHUN MUKPOKOHTPOJIJIEPOB.
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15. Talimepbl MEKPOKOHTPOJIJIEPOB.

16. CropoxeBblie TailMepBI.

17. YupaBnenue cOpocoM B MUKPOKOHTpPOJIIIEpaX.

18. DIIII3Y MUKPOKOHTPOJUIEPOB. 3alllUTa COAECPKUMOTO OT pa3pyLICHUS] TPU BBIKIIIO-
YEHUU NMUTAHUS.

19. KondurypupoBaHue TaKTOBBIX T€HEPATOPOB.

20. [oaxnroyeHne K MUKPOKOHTPOJUIEpaM MPOCTEUILINX KIaBUATYP.

21. CnocoObl ycTpaHeHus apede3ra KOHTaKTOB.

22. IoaxntoyeHne K MUKPOKOHTPOJUIEpAaM MPOCTEHUIIINX JTUCTLIIEEB.

23. Peanu3zanus nudpoaHagoroBOro mpeoopa3zoBaHusl.

24. MeTtobl aHasioronu@poBoro mpeoOpa3oBaHuUs.

25. Ananoromudpooii mpeoOpazoBaTeb MOCIEI0BATEIHHBIX TPUOTUKEHUH.
26. IlocnenoBaTenbHble UHTEPPEHCH MUKPOKOHTPOIIEPOB.

27. locnenosatenbHblii nHTEpQeiic UART.

[Ipouenypa npoBeaeHUs U OLICHUBAHUS:

Ha sk3ameHne cTyJeHT mojiydyaetr Ouier, coaeprkauiuil 3 BOIpoca, OTHOCAIIUXCS K pa3-
HBIM pazfenam kypca. Ha moarorosky orBogutcst 40 munyT. Ilocne 3Toro cTyneHr ot-
BEYAET YCTHO.

OI_IeHKa «OTaIngHO» CTaBUTCA, CCJIN CTYACHT ITIOKa3all FJ'IY6OKI/IG 3HaHUsA II0 BCEM BO-
ImpocamM 6I/IJ'IeTa, OTBCT HA BOIIPOCHI U3JarajiCia IoCJICA0BATCIbHO U JIOTUYHO. I[OHOJ'IHI/I-
TCJIBHBIC BOIIPOCHI HC BbI3BAJIN BaTPYHHeHHﬁ.

OneHka «XOpoIo» CTaBUTCS, €CIM CTYAEHT NOKa3al JOCTATOYHBIE 3HAHUS 10 BCEM
BOmpocaM Ouiera, 6e3 0coObIX 3aTpyIHEHUI OTBETHII HA JOMOJHUTEIbHBIE BOIIPOCHI.

OLICHKa «YI[OBJ'IGTBOPI/ITCJ'IBHO» CTaBUTCs, CCJIM CTYACHT IIOKa3ajl IMMOBCPXHOCTHLIC 3HA-
HHA 10 OJHOMY HIIHU Oonee BOITIPOCY, WX AOIMOJHHUTCIBbHBIC BOIIPOCHI BhI3BAJINU 3aTPYI-
HCHU.

OHGHKa ((HCYI[OBJ'IGTBOPI/ITCJIBHO» CTaBUTCH, €CJIIN CTYACHT HC OTBCTHJI HA JIBA HUJIH 00-

JICC BOIIPpOCOB 6I/IJ'I€Ta, HJIX B OTBCTAX HOITYIICHBI FPY6I)I€ OIHI/I6KI/I, CBUACTCIILCTBYIO-
IMUC 0 HC3HAHWU MaTCpHalia.

Y4yebHO-MeTOOMNYECKaA AOKYyMeHTauunAa no aucuunriinHe

ITeuaTHan yqe6H0-MeTozmqec1<aﬂ HOKYMEHTALI U

@) OCHOBHAs TUMepPamypa.
1. UYepneukuii, B. O. [Ipumenenune PIC-koHTpoJIIEpOB B cCUCTEMAX
ynpasieHus Yue0. nmocooue FOx.-Ypain. roc. ya-t, Kad. Cucremst ymop.; FOYp-



I'Y. - Yensbunck: UzmarensctBo FOYpI'Y, 2000. - 126,[1] c. w.

2. Hosukos, IO. B. OCHOBBI MEKPOIIPOLIECCOPHON TEXHUKH TEKCT
yue6. mocooue 0. B. HoBukos, I1. K. Ckopoboratos. - 4-¢ uz., ucnp. - M.: H-
TepHeT-Y HuBepcurer Mupopmannonnsix Texnonoruii: BUHO, 2009

0) OOnoIHUMENbHAS TUMepPamypa:
1. bpoaun, B. b. MukpokoHTposuiepsl: ApXUTEKTypa, IporpaMMUpO-
BaHue, uHTepdeiic. - M.: DKOM, 1999. - 398 c. .
2.  T'yk, M. Uatepdeticel [1K Cnpas. - CII6. u ap.: [Tutep, 1999. - 403

C. MJI.

8) omeuecmeeHHble U 3aPYOedtCcHble JHCYPHAILL NO OUCYUNIUHE, UMelouuecs 8 OubIUo-
mexke:

1. Chip news. UmxenepHast MEKpOdJIeKTpoHHKA : Hayd.-TexH. KypH. /
HIIK "TUM". - M. , 1996-

2. BectHuk IOxHO-YpalbCKOro rocy1apcTBeHHOTo yHuBepcurera. Ce-
pusi: KoMmbIloTEepHBIE TEXHOJIOTHH, YIIPaBICHUE, paauodiekTponuka / FOx.-
VYpain. roc. ya-1; FOYpI'Y. - Uensabunck : Uznarensctro FOYpI'Y , 2001-

3. MP. Mikroprozessortechnik [Tekct] : TexH. xKypH. - Berlin : Technik
, 1989-

4.  Microprocessors and microsystems: Hay4.-Te€XH. KypH. - Amsterdam
: Elsevier , 1993-

JJIeKTPOHHAsA y4eOHO-MeTOAuYeCKAsl JOKYMEHTAIUSA

@) OCHOBHas Tumepamypa.:

1. Pycanos, B.B. MukpomnpoiieccopHbie YCTPOUCTBA U CUCTEMBI. [ DIEKTPOHHBIN pe-
cypc] / B.B. Pycanos, M.IO. llleBeneB. — DnekTpoH. gan. — M. : TYCVYP, 2012.
— 184 ¢. — Pexwum poctymna: http://e.lanbook.com/book/10931 — 3ari. ¢ 3xpana.

2. Canos, B.b. MukponporeccopHble CHCTEMBI yIpaBiICHUS [ DICKTPOHHBIN pecypc] :
yue6. nocooue / B.b. Canos, B.O. UepHernkuii. - DnexTpoH. naH. - YensOunck : M3-
narensckuit nentp FOYpl'Y, 2013. - 57 c. - Pexxum goctyna:
http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000529324 - DnexTpoH.

TCKCT. JaH.

0) OonoanumenvHas iumepamypa:

3. Tasepube, K. PIC-muxpokonTposepsl. [IpakTuka npuMmeHeHus. [ DIEKTPOHHbBIN pe-
cypc] — Onekrpon. nadn. — M. : JIMK Ilpecc, 2010. — 272 ¢. — Pexum pocryna:
http://e.lanbook.com/book/862 — 3aru. ¢ skpana.

4. Tlpenko, M. PIC-MUKpOKOHTpOJIEpPBI: apXUTEKTypa U NpOrpaMMUpOBaHUE. [ DIIEK-
TPOHHBIN pecypc| — DmekTpoH. gaH. — M. : JIMK Ilpecc, 2010. — 512 ¢. — Pe-
xuM aoctyna: http://e.lanbook.com/book/895 — 3arn. ¢ skpana.
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