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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-4 CniocoGeH yuyacTBOBaTh B MPOESKTHPOBAHUH UHTETPAIBHBIX CXEM
NJI-1 Mcnonb3yeT cpecTBa aBTOMATU3ALMK CXEMOTEXHUUECKOTIO IPOEKTHPOBAHUS
NJI-2 JleMoHCTpUpPYET 3HAHUE COOTBETCTBUS TEXHOJIOTHH IMPOU3BOJICTBA U MpoIiecca
[IPOEKTUPOBAHUS HUHTETPAIbHBIX CXEM

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: [TuceMenHas padota
1. Kontponbnas padota Nel. Cunrakcuc koman (Kontponsnas pabora)
2. KonTponbnas padota No2. O6padoTka maccuBoB JaHHBIX (KoHTponbHas paboTa)

Dopma peanmzanuu: CmemanHas Gopma
1. Kontponbnas pabota Nel. [Tepudepuiinblii ycrpoiictBa MukpokoHTposiepa (Konrponsnas
pabora)
2. JJabopartopnas padora Nel. Komanas! nmepecbuiku 1 00paboTku nanHbixX (JlabopaTopHas
pabora)
3. JIabopaTtopHas padota Nel. [Toacucrema ananorosoro BBoaa/Beioga MK (JlabopartopHas
pabora)
4. JIaboparophas pabota Ne2. Komanabl 06paboTku TaHHBIX U nepexo1oB (JlaboparopHas
pabora)
5. JJaboparopHast pabota Ne2. [Toncucrema peansnoro Bpemenn MK (JlaGopatopHas pabota)
6. JlabopaTtopHas pabota Ne3. [Toacucrema nocnenoBateabHOro BBoAa/BeiBoga MK: SPI
(JIaGopaTopHnas pabora)
7. JlabopaTtopHas padota Ne3. CoptupoBka maccuBoB (JIabopaTopHas pabora)
8. JTabopatopHas pabota Ne4. [Togcucrema nocnegoBareiabHoro BBoga/BeiBoga MK: UART
(JTaboparopnas paboTa)
9. JTabopatopHas pabota Ned. ITopTsl BBoaa/BeiBoga MK (Jlaboparopnas paboTta)

BPC aucuuniauHbl

7 ceMecTp
Beca kOHTpOIBHBIX MeponpusTHii, %o
Pazen qUCHUIUTHHEI Mnpexe KM- | KM- | KM- | KM- | KM- | KM-
JeIT UCLL KM: ) ) A Y : >

Cpok KM: 4 S) 8 12 15 16

1. IlporpaMMHBIN TPUHIUIT YIIPaBJIEHUS U €r0
peanu3arys CpeacTBAMH MUKPOIIPOIIECCOPHOM
CHCTEMBI

1.1. ITporpaMMHBIi IPUHLNI YIPABIECHUS U €70
peanusanus CpeACcTBaAMU MUKPOIIPOLIECCOPHOM




CHCTEMBI

2. CTpyKTypa MUKPONPOLIECCOPHOU CUCTEMBI

2.1. CTpyKkTypa MUKPOIIPOLECCOPHON CHCTEMBI

2.2. llonynpoBOJHUKOBAs aMSITh B
MUKPOIPOIIECCOPHOU CHCTEME

2.3. CTpyKTypa LEHTpaIbLHOIro Mpoleccopa

2.4. O6bmen nHpOpPMaLIUEH B MUKPOITPOIIECCOPHON
cucTeMe

2.5. TTapannenbHBIN BBO//BBIBOJ

2.6. PesxuMbl ipepbIBaHUS U MPSMOTO 10CTYNA K
namsITH

3. Onnokpucrainsasie MK

3.1. Onrokpucransusie MK

3.2. Monynb cuctemHol nunterpanuun MK

3.3. IlopTel BBOAa/BeIBOTa MK

3.4. [Toncucrema npepsiBanust MK

+

+

Bec KM:

15

20

20 20

20

8 cemectp

Beca KOHTPOJIBHBIX MEPONIPUATHI, %o

Nunexc

Paznen nuciimnimHbL
JCIT JUCIT KM:

KM-8

KM-9

KM-10

KM-11

KM-12

Cpox KM:

4

8

12

13

14

4. TTogcucreMa aHaIoroBoro BBojaa/Beisoga MK

4.1. TTogcucrema anaiorosoro BBoaa/Beioga MK

5. Iloncucrema peansHoro Bpemenn MK

5.1. Iloacucrema peanbHOro Bpemenu MK

6. IToacucTema mocieI0BaTeILHOTO BBOIA/BBIBOIA
MK

6.1. IToxcucrema mocienoBaTeIbHOrO BBOIa/BEIBOIA
MK: SPI

6.2. IToxcucremMa mocienoBaTeIbHOrO BBOIAa/BEIBOIA
MK: UART

Bec KM:

20

20

20

20

20

$O6m1as yacts//1s1 MPOMEKYTOUHOU aTTecTauud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
[1K-4 N-1nk-4 Ucnons3yet | 3HaTh: Kontponbnas padota Nel. Cunrakcuc komanj (KonrponsHas padota)
CpeICTBA  aBTOMATHU3ALUU | MIPUHIIUIIBI PAOOTHI JlaboparopHas padota Nel. Komanabl nepechiiku 1 00pabOTKU JaHHBIX
CXEMOTEXHUYECKOTO MHUKPOIIPOIIECCOPHBIX (JTaboparopnas padoTta)
MPOEKTUPOBAHUS CUCTEM JlaboparopHas pabota Ne2. Komanabl 00paOOTKHU NaHHBIX U MEPEX0JIOB
YMeTb: (JTaboparopnas padota)
paspabarbiBaTh U JIaboparopuas pabota Ne3. CoptupoBka maccuBoB (JlaGopaTopHas pabota)
OTJIAKUBATH IPOTPAMMHOE KonTtponsHas padora Ne2. O6padoTka maccuBoB qaHHbIX (KoHTpompHas
obecrieueHus Ha SI3bIKe pabora)
accemOnepa as JlaboparopHast pabota Ned. [Topter BBoga/BeiBO1a MK (JIaGopaTopHas
MUKPOKOHTPOJIIIEPOB paborta)
I1K-4 N-2nk-4+  JlemoHcTpupyeT | 3HATH: JlabopaTtopnas padota Nel. [Toacucrema ananoroBoro BBojia/Beioga MK
3HaHHE COOTBETCTBUS | IPUHILIMIIBI Pa3pabOTKU (JTabopaTopnas pabora)
TEXHOJIOTUM TPOU3BOJACTBA | MUKPOIPOLECCOPHBIX JlaboparopHas padota Ne2. [Toncuctema peanbHoro Bpemenn MK
" rpouecca | yCTpOHCTB (JTabopaTopnas pabora)
MIPOCKTUPOBAHUS YMeTb: JlabopaTtopHas padota Ne3. I[Toacucrema mocien0BaTeIbHOTO
MHTETPAJIBHBIX CXEM pa3pabarbIBaTh U BBOs1a/BbIBoja MK: SPI (JlaGopaTtopHas pabora)
OTJIAXKUBATh MPOTPAMMHOE JlabopaTtopHas padota Ne4. [Toacucrema mocien0BaTeIbHOTO
obecrieueHus Ha sa3bike C BBos1a/BbiBoa MK: UART (JlaGopaTopnas pabora)
JUTE MUKPOKOHTPOJLIEPOB Kontponbras padota Nel. IlepudepuitHpiii ycTpoiicTBa MUKPOKOHTpOJIIEpA
(KonTposbHas paboTta)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
7 cemecTp

KM-1. Kontpoabnas padora Nel. CHHTaKCHC KOMaH/

®opmbl peanuzanuu: [lucemMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec konTposabHoro meponpusitust B bPC: 15

IIpouenypa mnpoBegeHMs KOHTPOJBLHOro Meponpusatusa: I[IpoBogutrcs B ayauropun B
NUCbMEHHOM (hopMe B BUJIE OTBETA Ha MHAMBHIyalIbHOE 3a/1aHie. BpeMs BbImonHeHUs 45 MUHYT.

KpaTkoe conep:kanue 3a1aHusi:
OTBGTI/ITB Ha BOHpOCBI I/IHIII/IBI/IIIyaJH)HOFO 3adaHUA

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: IIPUHIMUIIBI paboThI 1.Kak npeobpa3oBath 4HCI0 U3 ACCATHUYHONW CHCTEMBI
MHUKPOIPOLIECCOPHBIX CUCTEM CUMCJIEHUS B IBOMYHYIO U ILIECTHAIIATEPUUHYIO?
2.Kakue criocoObl aipecalii UCIOJIb3YIOTCS B CUCTEMAX
KoMaHx?
3.Kakue oprann3oBaTh HUKINYECKYIO POTpaMMy?

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTIUYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHUE JJIS PEIICHHUS 3314

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yJIoBIeTBOPUTENBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-2. JladopaTopHasi padota Nel. KomaHabl nepecblIKH U 00padOTKHU TAHHBIX

®opmbl peanusanun: Cmentannas Gopma

Tun koHTpoABLHOrO0 Meponpusitus: Jlabopatopnas padora

Bec kouTposabHoro meponpusitusi B BPC: 5

IIpouenypa mnpoBeaeHHUs] KOHTPOJBHOrO MeponpusaTHa: KaxnoMmy cTyzneHTy BblIaercs
MHIUBHIyaJIbHOE 3a/1aHne. Ha BbInosIHeHNe naercs 4 akaJleMAYeCKHX Jaca.

Kparkoe conepxxanue 3aganus:
OTBeTUTH HAa BONPOCHI U HAITUCATDH NIPOTPAMMY

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

‘ YMers: pa3pabatbIBaTh U ‘ 1.Co31aTh MHAMBUAYAIBHBIN NPOEKT B OTJIaI0YHOM




OTJIa’)KUBATh IIporpaMMHOC CHUCTEMC

obecrieueHHs Ha SI3BIKE 2.BBINOIHATE TECTOBYIO IPOIPaMMy B IIOIIATOBOM
accembiepa JUTSL pexume
MUKPOKOHTPOJIIEPOB 3.HamucaTp nporpammy, nepeMeniaroilyo JaHHbIE,

pacnonoxenHbie 1o aapecam 0x20000100-0x200001FF B
syeiiku mamsaty 1o agpecam 0x20000000-0x200000FF

Onucanne MKAJbI OIleHUBaHUS:

Ouyenka: 3a4TE€HO
Onucanue xapakmepucmuKkuy 8blNOJIHEHUs. 3HAHUA. OLICHKA "3a4TeHO0" BBICTABISETCS, €CIIH
BBIIOJIHEHBI BCE TECTOBBIE 3aaHUS

Oyenka: He 3a4TEHO
Onucanue xapakxmepucmuku evinoanenus snanus: OUeHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-3. JlabopaTopHnasi padora Ne2. Komanabl 00padoTKH JaHHBIX U NEPEX010B

®opmbl peanusanun: Cmenrannas Gopma

Tun KOHTPOJIBLHOT0 MeponpusiTus: Jlaboparopnas padora

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBedeHUs] KOHTPOJBHOTO MeponpusTus: KaxaoMmy CcTyneHTy BbIIaeTCs
WHIMBUyalIbHOE 3aaHKe. Ha BhimosiHeHne naercs 4 akaJeMUYeCKHX Jaca.

KpaTKOC CoA€cpKaHUuE 3alaHUA:
OTtBeTuTh HA BOIIPOCHI 1 HAITMCATh IIPOrpaMMy

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

VYMeTh: pa3pabaThiBaTh u 1.Hanmucats mporpammy, 0OMEHHUBAIOITYIO MECTaMHU
OTJIa)KUBATh IIPOrpaMMHOE JaHHbIE, pacnoiokeHHbIe 1o ajgpecam 0x20000100-
o0ecrieyeHus Ha SI3BIKE 0x200001FF ¢ nannbiMu nio aapecam 0x20000000-
accembOnepa TUTST 0x200000FF.

MUKPOKOHTPOJLIEPOB 2.Jlan MaccuB OJJHOOANTOBBIX YHCENl B MPSIMOM KOJI€E CO

3HakoM. Hawanensiit agpec 0x20000000, komuecTBO
aneMeHToB MaccuBa - 20. Haunnas ¢ agpeca 0x20000150
MepenucaTh TOJbKO MOJOKUTENIbHbBIE YnCIa

3.JlaH MaccuB 0JTHOOAMTOBBIX YUCET B MPSIMOM KOJIE CO
3HakoM. Havanensiit agpec 0x20000000, konudecTBO
aneMeHToB MaccuBa - 20. Haunnas ¢ agpeca 0x20000150
IepenucaTh TOJbKO OTPHUIIATEIbHBIEC YETHBIE YHCIIa

Onucanune MKAJbI OIICHUBAHUA:

Ouenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISETCA €CIIN 3aJJaHHE
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMpPABICHUE JIJIsl pEIICHUS 3a/1a4

Oyenka: 3




Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuku evtnonanenus 3nanus. OueHka "yJ10BIETBOPUTENBHO" BBICTABISETCS
€CJIM 3aJjaHuE PEUMYIIECTBEHHO BBITIOJIHEHO

KM-4. JIabopaTopnasi pad6ora Ne3. CopTupoBKa MacCUBOB

®opmbl peamuzanun: CMmemanHas Gopma

Tun KOHTPOILHOTO MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeleHHsI KOHTPOJBbHOI0O MeponpusaTus: KaxaoMy CTyIeHTY BblIaeTcs
UMHAMBHUAYyallbHOE 3a7aHue. Ha BoinonHeHue naercs 4 akaieMUYecKuX yaca.

KpaTlcoe CodcpiKaHUuE 3alaHUA:
OTBeTHTH Ha BOIIPOCHI U HAIIKUCATDb IMPOIrpaMmy

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

VYMeTb: pa3pabaTbIBaTh " 1.JlaH MaccuB 0JJHOOAHTOBBIX YHCEIl B IPSIMOM KOJIE CO
OTJIQ)KUBATh IIPOrpaMMHOE 3HakoM. Hauanphslii agpec - 0x20000000, xox
obecrieueHus Ha SI3BIKE nocneanero anementa 0xE1. Haiitu cpennee
accembOiepa IS apu(pMETHUECKOe FITIEMEHTOB MacCHuBa
MHKPOKOHTPOJIJIEPOB 2.JlaH MaccuB OJTHOOAHTOBBIX YHCEII B IPSIMOM KOJIE CO

3HakoM. Havanensiii agpec - 0x20000000, xon
nocienaero snemenTa 0xFF. Halitu camoe 0osbIioe
YHCIIO B MACCUBE

3.Jlan MaccuB 0 JHOOAMTOBBIX YKCE B IPSIMOM KOJIE CO
3HakoM. Havanensiii agpec - 0x20000000, xon
nocienuero sueMenTa 0xAA. Haiitu camoe MajleHbKOE
YHCIIO B MACCUBE

4.TTpon3BecTH COPTUPOBKY MO YOBIBAHUIO
OJTHOOANTOBBIX YHCEJ, PACTIOJIOKEHHBIX B sTUEHKaX

0x20000050-0x20000070

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISIETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "Xopoo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMpaBICHHUE JUIsl pELICHUS 3a/1a4

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoneHus shanus: OneHka "yI0BIEeTBOPUTENIBHO" BHICTABIIAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

KM-S. KoutpoJabHas padora Ne2. O6padoTka MacCUBOB JaHHbBIX

®opmbl peanusanun: [lucemennas padbora
Tun koHTpoabHOro Meponpusitusi: KontponsHas pabora
Bec konTposbHoro meponpusitusi B BPC: 20




IIpouenypa mnpoBeaeHMsi KOHTPOJBLHOr0 Meponpusitus: IIpoBoauTcs B ayauTopuud B
MMCbMEHHOU (popMe B BUJIe OTBETA HA MHAMBUIyaIbHOE 3a1aHnne. Bpems BoeimoaHeHus 90 MUHYT.

Kpatkoe cogep:xanue 3aganus:
Hanucars nporpammy o6paboTKu MaccuBa JaHHBIX

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: TIPUHIUITBL paboThI 1.Kak npeobpa3oBaTh OTPHLIATEIEHOE YHCIIO U3 TPSIMOTO
MUKPOIIPOILIECCOPHBIX CUCTEM KOJIa B JIONIOJTHUTENIbHBIH?

2.Kakue cypuKchl yCIOBHOTO BBITOJIHEHUS
UCIOJIb3YIOTCS B KOMaHAax?

3.Kak opranusoBarb nporpaMMy BETBJICHUS?

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHUe
BBIIOJIHEHO B TIOJTHOM 0O'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCs €CIN
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CIIU 3aJIaHuE NMPEUMYILECTBEHHO BBITIOJHEHO

KM-6. JIadopaTopnasi paGora Ned. IToptel BBOAa/BhiBO1a MK

®opmbl peanuzanun: CvemanHas Gopma

Tun koHTpoBLHOr0 Meponpusitus: Jlaboparopras padora

Bec koHTpObHOrO Meponpusitusi B BPC: 20

IIpoueaypa npoBedeHHs] KOHTPOJBLHOr0 Meponpusitus: KaxkIoMmy CTYIeHTY BBITaeTCs
UHIMBUyalIbHOE 3ajaHKe. Ha BeinmosiHeHune naercs 4 akaieMU4ecKHX Jaca.

KpaTKOC CoA€CpKaHMuE 3alaHUA:
OTBeTuTh Ha BOIIPOCHI U HAITMCATh IIPOrpaMMy

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMers: pa3pabaTbIBaTh " 1.JlaH MaccuB CUMBOJIOB: UM U (haMHIIuS,
OTJIaXKUBATh IIpOrpaMMHOE npencrasieHHbx B ASCII koze. [1pu nepexintrouennn
o0ecrieueHus Ha SI3BIKE nepekitouarens SW1 yue6Horo crennauz 0B 1 B
accembOnepa TUISE MIPSIMOM TMOPSAJIKE 0TOOpaXkaTh 3JIEMEHTHI MacCHBa Ha
MUKPOKOHTPOJUIEPOB CBETOJIMO0/1aX LIMKINYECKU

2.Peann3oBaTh peBEPCUBHBIN ABOMYHBIN 8 — pa3psAHbIA
CU€TUHK C OTOOpaKEHHEM 3HAUEHUS Ha CBETOANO/IAX.
TaxTOBBIM BXOJIOM JUJIsl HAIIPaBJICHUS CUETA BBEPX
aBisieTcs nepekiatovarens SW1 Ha yueOHOM cTeHe,
TAaKTOBBIM BXOJIOM JIJIsl HAPaBJIEHUS CU€Ta BHU3
ABJIAETCS NepexioyaTens SW2

3.Peasm3oBate casuratronui peructp. [lapannensasii




KOJI C BBIXOJIa perucTpa oToOpakaeTcsi Ha CBETOANOAAX.
Bxo10oM aHHBIX perucTpa sBIsSeTCs MOJ0KEHHE
nepexitouarenss SW1 yuebnoro crenna. TakToBbIM
BXOJIOM PErucTpa ABJISIETCS nepekiovaresib SW?2

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouIo" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax:. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIETBOPUTEIHLHO" BHICTABIISCTCS
€CITU 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

8 cemecTp

KM-8. JlabopaTopnas pa6ora Nel. Iloacucrema ananorosoro BBoaa/sbisoga MK

®opmbl peanusanun: CmenianHas popma

Tun koHTpoBLHOrO0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOro meponpustusi B BPC: 20

IIpouenypa mnpoBeaeHHs1 KOHTPOJBHOrO MeponpusaTHa: KaxaoMmy CcTyneHTy BbLIaeTcs
MHAMBHUAYyalIbHOE 331aHue. Ha BoinosnHeHue naercs 4 akaleMUYecKuX yaca.

Kparkoe conepxxanue 3agaHus:
OTBeTUTH Ha BOIIPOCH U HAIKCATh MIPOTPAMMY

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMers: pa3pabatbiBaTh u 1.Pa3paborark mporpamMmy, KOTopasi Ipy Ha)xaToi
OTJI&KUBATH [IPOrpaMMHOE kHonke SB1 BeiBoauT ko1 nepBoro kanana ALIIT (POT1)
oOecrieuenuss Ha s3bike C  ans Ha CBETOJUO/Ibl, IPU HaXxkaTol kKHonke SB2 — BToporo
MUKPOKOHTPOJIIIEPOB kanana ALIIT (POT2). ITpu orxatbix kHonkax SB1 u

SB2 Ha cBetoanoas! BEIBOAUTCA 1100uTOBOE U KOZIOB
MEPBOT0 U BTOPOr'0 KaHAJIOB

2.PazpaboTtathb nporpamMmy, KoTopas pHu HaxaTon
kHonke SB1 BeiBoauT K01 niepBoro kanaita AL (POT1)
Ha CBETOAMO/IbI, TPU HAKATOU KHONIKE SB2 — BTOpOTO
kanaina ALIT (POT2). ITpu orxateix kHonkax SB1 u
SB2 Ha cBeTOJHMOBI BEIBOJIUTCS CpEIHEE 3HAUCHUE
KOJIOB IIEPBOT0 ¥ BTOPOTO KaHAJIOB

3.Pa3pabotats mporpammy, KoTopasi Ipy Ha)xaToi
kHornke SB1 BeBoauT kox nepsoro kanana ALIT (POTI)
Ha CBETOAMO/IbI, TPU HAKATOU KHONIKE SB2 — BTOpOTO
kaHaina AT (POT2). ITpu orxkateix kHonkax SB1 u
SB2 Ha cBeTOIHOABI BRIBOJUTCS CyMMa KOJIOB TIEPBOTO
Y BTOPOT'O KaHAJIOB C HachlleHueM. [Ipu crnoxxenun c
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HACBIIICHUEM €CIIA Pe3yabTaT O0ombIie 255, To
BBIBOJIUTCS KOJ 255

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO

KM-9. JlabopaTophasi padora Ne2. Iloxcucrema peanbHoro Bpemenu MK

®opwmbl peanusanun: Cmenrannas Gopma

Tun KOHTPOJABLHOT0 MeponpusiTus: Jlaboparopras padora

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBedeHHUs] KOHTPOJIBLHOTO MeponpusTus: KaxnoMmy CcTymeHTy BbLIaeTCs
WHIMBUyalIbHOE 3aaHne. Ha BhimosiHeHne naercs 4 akaJeMUIeCcKHUX Jaca.

KpaTKOC CoA€cpKaHMuE 3alaHUA:
OTBeTuTh Ha BOIIPOCHI U HAITMCATh IIPOrpaMMy

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMers: pa3pabaTbIBaTh u 1.Pa3zpaboTtats nporpaMmmy, 00ecreqrBaonyto
OTJIAKUBATH IIPOrpaMMHOE ylpaBjeHHe OeryymM OrHeEM Ha CBETOJUOIaX: OJUH
obOecrieuenus Ha s3plke C s OTOHBb OEXKUT CIIPaBa HAJIEBO C MOCTOSTHHON HEBBICOKOMH
MUKPOKOHTPOJLIEPOB CKOPOCTBIO U TIOJIOBUHHOM sipKOoCTH. [Ipn nepsom

Ha)kaTUM Ha KHONKY SB1 HanpaBieHue npoOera
MEHSETCS Ha MPOTHUBOIIONIOKHOE. [Ipy BTOpOM HaxaTuu
Ha kHOMKy SB1 — ckopocTb mpobera yBenuunBaeTcs
BaBoe. [Ipu TpeThem HaxkaTuu Ha KHONIKY SB1 meHsieTcst
HanpasieHue npodera. [Ipu yeTBepTOM Ha)KaTHM Ha
kHonKy SB1 ckopocTs npobera nagaet Basoe. [Ipu
IITOM Ha)KaTUH Ha KHONIKY SB1 Bce moBTopsieTcs
CHayaJa

2.Pa3paboTath mporpamMmy, 00ecreyuBaroIIyIO
yrpaBiieHHue OEryluM OrHeM Ha CBETOIMO0/Iax: OJUH
OTOHB OEXHT CJIeBa HANPaBO C MAJOH CKOPOCTHIO U
Masioit sipkocThbio. [locie KakabIX 2 TOTHBIX MPOOEroB
YBEJIMUUBAETCS CKOPOCTh U IPKOCTh U Tak S pa3. Jlanee
MIPOLIECC MOBTOPSETCS

3.Pazpabotats nporpaMmy, 00ecreqrBaONIyI0
yrpaBiieHue OeryluuM OrHeM Ha CBETOJIMO0/Iax: TPU OTHS
OeryT cHayaja cieBa Halpaso, a 3aTeM CIIpaBa HaJeBo.
[Ipu nBH>KEHUH B OJJHY CTOPOHY SIPKOCTh BO3PACTAET, B
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\ Ipyryro — yosiBaeT. [Iporiecc 6eckoOHEUHBIN

Onucanue MKAJbI OICHUBAHUSA:

Ouyenka: 3a4TCHO
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "3a4TeHo" BBICTaBJISETCS €CIIU 3aJJaHue
BBITIOJIHCHO MTPABUJILHO WM C HE3HAUYNUTEILHBIMHU HEI0YETaMHU

Oyenka: HE 3a4TEHO
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "He 3a4TeHO" BBICTABIISIETCA €CIIH
3a/IaHKE HE BBIMOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJITAT HE COOTBETCTBYET 3aJaHUIO

KM-10. JIa6opaTopnas padora Ne3. Iloncucrema nocjiei0BaTe/ibHOr0 BBOAa/BbIBOIA
MK: SPI

®opmbl peasuzanun: CMmemanHas Gopma

Tun KoHTpOJIBLHOTO MeponpusaTus: JlaboparopHas pabora

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeleHHs] KOHTPOJbHOIO MeponpusaTus: KaxXaoMy CTyIeHTY BbIIaeTCs
WHAMBHUAYyallbHOE 331aHue. Ha BoinonHenue naercs 4 akaleMUYecKUX yaca.

KpaTKOC CoA€cpKaHHuE 3alaHUA:
OTtBeTuTh Ha BOIIPOCHI 1 HAITMCATh IIPOrpaMMy

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: NPUHLUIOBl  pa3paboTKu 1.HanumuTe nmporpammy i1st KomupoBaHus 32 6aiT u3
MUKPOITPOLIECCOPHBIX YCTPONCTB siaeek HaunHas ¢ agpeca 0x20000000 Bo BHemHO0 Flash
NaMsTh, HOJKIIOUYEHHYIO 1o uHTepdeiicy SPI
2.HanummTe nporpamMmy A KonupoBaHus 16 6aiT u3
syeek naMsATH u3 BHemHel Flash mamsitu,
MOJIKJIIOUEeHHOM 1o uHTepdeiicy SPI Bo BHyTpeHHIOI0
O3Y naumnas ¢ agpeca 0x20000000

3.Hamummure nporpaMmy ajisi 4YT€HUs pe3yibTaTa
npeoOpaszoBanus BHemHero AL, moxkmtoyeHHOro 1o
untepdeiicy SPI. UreHue 1015KHO MPOU3BOAUTHCS
KXy CEKYHAY U pe3yJbTaT JOJDKEH 0TOOpakaThCs Ha
CBETOJIMO0JIaX

OnucaHue MKAaJbl OlleHUBAHUS .

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €ClU 3aJaHKe
BBITIOJTHEHO B TTOJTHOM 00'bEME WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 60
Onucanue xapakmepucmuku svtnonanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJTHEHO
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KM-11. JIabopaTopHasi padora Ne4. [loacucrema mocjiea0BaTeJibHOr0 BBO1a/BbIBOIA
MK: UART

®opmbl peasuzanun: CMmemanHas Gopma

Tun KoHTPOILHOT0 MeponpusitTusi: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeleHHsI KOHTPOJBbHOI0O MeponpusaTus: KaxaoMy CTyIeHTY BblIaeTcs
WHAMBHUAYyallbHOE 331aHue. Ha BoinonHeHue naercs 4 akaleMUYecKuX yaca.

KpaTlcoe CodcpiKaHUuE 3alaHUA:
OTBeTHTH Ha BOIIPOCHI U HAITKUCATh IMPOrpaMmy

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: NOPUHIUIBL  pa3paboTKu 1. Hanucats ¥ OTIaAUTH NPOrpaMMy,
MUKPOIIPOLIECCOPHBIX YCTPONCTB neMoHcTpHpyromyto padory unrepdeiica UART. Ilpu
BBO/JIE C TEpPMHHAIIA KOMaHbl «AD» Ha TEpMHUHAI JOJIKEH
BBIBOJUTHCS KOJI OLIM(POBKH 10 aHAJIOTOBOMY KaHAIy
POT1 B necatuunoit popme. Bee nHBIE KOMaHIbI
MUKPOKOHTPOJLIEP IOJKEH UTHOPUPOBATH

2.HanucaTp 1 0TJIaquTh IpOrpamMmmy,
neMoHcTpupyronyto padoty unrepdeiica UART. [1pu
BBoJIe B MK ¢ tepmunana komanbel «CT»
MUKPOKOHTPOJIJIEP YBETUYUBAET COCTOSHUE IBOMYHOTO
TPEXPa3psIHOrO CYETUUKA U BBIBOJUT 3HAUCHHUE HA
TEpMUHAJT B TEKCTOBOM BHU/IE HA aHTJIMHACKOM SI3bIKE
(mampumep, 0 — «ZERO», 1 — «ONE», 2 — «TWO» u
T.1.). [Ipu BBOZIE KOMaHIBI «CR» MUKpOKOHTpOILIIED
BO3BpAILlA€T Ha TEPMUHAI KOJ COCTOSIHUS CUETUHKA
3.Hanucath ¥ OTIaaUTh IPOTPAMMY,
neMoHcTpupyoiyto padoty untepgerica UART. Ilpu
BBOJIE C TEpMHUHAJA KOMaHbl «AD» Ha TepMHUHAN TOJKEH
BBIBOJIUTHCS KO OIU(POBKH 1O aHAJIOTOBOMY KaHay
POT1 B BocbMepuuHOil popme. Bece nHbIe KOMaH b
MUKPOKOHTPOJLIEP TOJXKEH UTHOPUPOBATH

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus snanus: OneHkKa "XopoIo" BEICTABISIETCS CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "yI0BIEeTBOPUTENIBHO" BHICTABIIAETCS
€CITM 3aJJaHue MPEUMYIIIECTBEHHO BBITIOJTHEHO
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KM-12. KonrpoJuabHasi padora Nel. [lepudepuiinblii ycTpoiicTBa MUKPOKOHTPOJLIEpa

®opmbl peanuzanun: Cvemannas Gopma

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpoueaypa mpoBeleHHsi KOHTPOJbLHOro Meponpusitusa: [IpoBonuTcs B nucbMeHHOH ¢dopme B
BUJIE HAIlMCaHMUs IPOrPaMMHOr0 KojJa B COOTBECTBMM B 3ajaHueM. Ha BoimosHenue naercs 30
MUHYT.

KpaTlcoe coacpiKkaHuE 3alaHUA:
OTBeTHTH Ha BOIIPOCHI U HAITKUCATh IMMPOIrpaMmy

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: TMPUHIHUIBI  pa3pabOTKH 1.Kak crioco6amu B3auMOJIEHCTBYIOT IEHTPATbHBIN
MHKPOIIPOLIECCOPHBIX YCTPOUCTB poreccop u nepudepuitHpIe YCTPOCTBa

2.Kaxkue nepudepuiiapie MOIyTU BXOJAT B COCTaB
mponeccopa Cortex-MO

3.Yem orpaHrueHO KOJIUYECTBO MepudepuitHbIX
MojyIei B coctaBe MK

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOMIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMpPaBIEHUE JJIsl pEIICHUS 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU 3a/l1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
7 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1. CucreMbl CYMCIICHUS, UCTIOIh3yEMbIE B MUKPOIIPOLIECCOPHOUN TEXHUKE: IeCATUYIHAS,
JBOMYHAs, lIeCTHAALIaTepruHas. B3anMuble nmpeoOpa3oBaHus U3 OJTHOM CUCTEMbI CUMCIICHUS B
JIPYTYIO (715 LEJIbIX YHCE).

2. Ctpykrypa cuctemsl TaktupoBanust MK ¢ ymHoxutenem yactorsl. CTpyKTypa yMHOKHUTENS
yacToThl o cxeme OAITY.

3. Maccus gucen X 1 maccuB yucel Y coctosT u3 10 31eMEHTOB KaXKIblil. DJIEMEHTHI
0/1HO0AalTOBBIC, (hOpPMAT MPEICTABICHUS YHCIIa — MPSAMOi KoJ O6e3 3Haka. OOpa3oBaTh HOBBIMA
MaccuB Z, 0ToOpaB B Hero aneMeHThI z(1)=x(1)+y(i)+5, yaoBieTBopsomue TpeOOBaHHIO:
z(i)>80

DneMEeHThl HOBOI'O MAaCCUBA JIOJKHBI ObITh 3alKCaHbl B CIEAYIONIEM MOPSAKE: CHava1a Yucio
AJIEMEHTOB, a 3aTEM BCE DJIEMEHTHI T10 MOPSIIKY.

IIpoueaypa nposenenus

CryneHT ToTOBUTCS K OTBETY Ha OwiieT B TeueHue 60 munyT. Ilocie yero ycTHo oTBe4aeT Ha Bce
BOIPOCHI OMJIeTa, a TAK)KEe Ha JOIOJHUTEIbHbBIE BOIPOCHI 3K3aMEHATOPA.

|. Ilepeuens komnemenyuil/unOuUKamopo8 u KOHMPOLHBIX 60NPOCOB NPOGEPKU PE3YTbM AN 08
0C80eHUA OUCUUNTUHDL

1. Komnerenumnss/Uuankarop: MJ1-1nk-4 Mcnons3yer cpencra aBroMaTusanuu
CXEMOTEXHUUYECKOTO MPOEKTUPOBAHUS

Bonpocsl, 3aganus
1 .ITonsiTHE TPOrpaMMHO-JIOTMUECKON MOJENIN LEHTPAIbHOTO Npoueccopa. IIporpammuo-
JIOTHYECKasi MOJIENb IIPOLECCOPHOTO Apa.

2.Cucrema taktupoBanne MK. CTOUYHMKN TaKTUPOBaHUS.

3.MaccuB uncen X u maccuB unces Y cocTosT U3 10 31eMeHTOB KaKIbli. DJIEMEHTBI
0/IHOOANTOBBIC, (POpPMAT IIPEACTABICHUS YHCTIa — MPAMOUN KoJ 6e3 3Haka. OOpa3oBaTh HOBBIN
MaccuB Z, 0ToOpaB B Hero aneMeHTHI Z(1)=x(1)+y(i)-1, ynoBieTBopstomire TpeOOBaHUIO:
z(i)<40

OJeMeHThl HOBOTO MacCHBa JIOJDKHBI OBbITh 3aIMCaHbl B CIIEAYIOIIEM MOPSIIKE: CHavaua Yucio
AJIEMEHTOB, a 3aTE€M BCE 3JIEMEHTHI 10 MOPSIIKY.

4.Cnoco6s! anpecaruu B MIIC. IIpsimast u HenocpeacTBeHHas afapecanus. [Ipumepsr
MCIOJIb30BaHus (pUBeaUTE (PparMeHThl MPOrpaMmMbl Ha acceMouepe).

5.Pexxumsl pabotst MK.

6.Maccus uncen X coctout u3 10 31eMeHTOB. DIeMeHThI 0AHO0aiToBbIE, (popmar
NpeJCTaBICHUs YHUCiIa — MPSIMOM KoJ1 co 3HaKoM. OOpa30BaTh HOBBINM MaccuB Y, OTOOpaB B
HEro 3JIEMEHTHI IEPBOI0 MAacCUBA, YAOBIETBOpAOIINe TpeOoBaHuto: [lonoxuTenbHble uncia, y
KOTOPBIX MIIaIIui nmony0aiT paBen 0x5 nimm > OxA.

DneMEeHThl HOBOI'O MacCHBAa JI0JKHBI ObITh 3allMCaHbl B CIEAYIOLIEM MOPSIIKE: CHaYaIa Yuciio
3JIEMEHTOB, a 3aTEM BCE 3JIEMEHTHI 110 MOPAIKY.

7.CucteMa KoMaH 1 LIEHTpaJIbHOTO npoleccopa. I'pymnmna apudmernyeckux koman. [Ipuseaure
IpUMEpPbI IPUMEHEHUS] KOMaH 1 YKa3aHHOM IPyIIIbI.

15



8.ITpepriBanus B MIIC. KonTtposiep npepsiBanuii. CTpyKTypa HOAIPOrpaMMBbl IPEPHIBAHUS.
9.Maccus uncen X coctouT u3 10 anemMeHTOB. DIeMEeHTHI 0THOOANHTOBBIC, (hopMmaT
NpeJCTaBICHUS YHCIIa — MPSIMOM KoJ co 3HaKoM. OOpa3oBaTh HOBBIN MaccuB Y, OTOOpaB B
HETro 3JIEMEHTHI IEPBOr0 MacCuBa, yAOBJIeTBOpAtoLue TpedoBanuto: [lonoxurenbHble yncna, y
KOTOPBIX MIIaIIUi mony0aiT paBen 0x5, u oTpULIATETIBHBIC YUCIIA, Y KOTOPBIX MJIAIIIHHA
noryoaiT paBeH 0x8.

DJeMeHTHl HOBOTO MacCHBa JIOJDKHBI OBITH 3aIIMCAaHBI B CIIEAYIOIIEM MOPSIIKE: CHaYaIa Yrucio
3JIEMEHTOB, a 3aT€M BCE JIEMEHTHI 110 MOPSIKY.

10.Cucrema komMaH]1 IEHTpaIbHOIO Ipoueccopa. I'pynna koman BeTBienus. [Ipuseaure
IpUMEpPbI IPUMEHEHUS] KOMaH 1 YKa3aHHOM IpyMIIbI.

11.Bpemennsie quarpamMmsl padotst MIIC.

12.MaccuB uucen X coctout u3 10 351eMeHTOB. DJIeMEHTBI 0OTHOOANTOBBIC, (hopMmaT
NpEeJCTaBICHUS YHCIIa — MPSIMOK KoJ1 co 3HaKoM. OOpa3oBaTh HOBBIN MaccuB Y, OTOOpaB B
HEro 3JIEMEHTHI IEPBOr0 MacCHBa, YAOBIETBOpsoIMe TpeOoBaHuto: CHavasa Bce
MOJIOKHUTEIBHBIC YHCIIa, Y KOTOPBIX MJIaIIINN MoxyoaiT paBeH 0x9, a 3aTeM Bce
OTpHLIATENIbHBIE YHCIIA, Y KOTOPBIX MIIAIIUI oTy0aiT aenuTcs Ha 4.

DJeMeHTHl HOBOTO MacCHBAa JIOJDKHBI OBITh 3aIIMICaHbI B CIICAYIOIIEM HOPSIKE: CHAYaja YiCIIo
3JIEMEHTOB, a 3aT€M BCE JIEMEHTHI 110 MOPSIKY.

Matepuanbl 115 NPOBEPKH OCTATOUYHBIX 3HAHUM

1.ITpeoOpasyiite uncno 123 u3 necaTuyHoil popMsel B IIeCTHAIIATUPUUHYIO (opMy.
OTBeThI:

a) FF

06) 7B

B) 32

r) 42
Bepusliit otet: [IpeoOpazoBanne npou3BoauTCs AeiaeHueM uucia Ha 16. Uucnam 6osbiie
9 cooTBeTCTBYIOT OYKBEHI JIaTHCKOTO anihaBura A,B,C,.. JlemoHCcTpamus mpeoOpa3zoBaHUs:
123/16 = 7 crapmmuii pazpa0, octarok 11 umu B - mnaammii paspsa. Orser: 0) 7B

2.Ilpeobpazyiite uncio 10 u3 gecsaTuuHoi GopMbI B IBOMUHYIO (HhOPMY.
OtBeTsI:

a) 1001

6) 10101

B) 1010

r) 1111
Bepnpriii otBet: [IpeoOpazoBanue npousBoanTcs AenaeHreM yucna Ha 2. Otset: B) 1010

3.IlpeoGpazyitte uricao 10010111 u3 1BoMUYHOM GOPMBI B IIECTHAALATUPUIHYIO POpPMY.
OTBeThI:

a) 97

0) 42

B) AB

r)CD
Bepusiit otBet: Yncno pazbuBaercs Ha rpymimsl o 4 6uta (terpaasi). Terpana
MIEPEBOIUTCS B IECATUIHOE YUCII0. BMecTo uncie 6obie 9 craBaTcsi OyKBBI JIATHHCKOTO
andasura (10 - A, 11-B,12-C, 13- D, 14 - E, 15 - F). OtBer: a) 97

4. OYHKIMY HEHTPATIBHOTO MPOIIECCOPA B MUKPONPOLIECCOPHOU CHCTEME:
OtBeThI:

a) oToOpakeHue HHpopMauu

6) oOmeH nHpopmanuei, apupMeTnuecKre 1 JOrHUeCKUe oneparnyen HaJl JaHHbIMU

B) pETYJIMPOBaHKE HATIPSHKCHUS U TOKA

r) npeoOpa3oBaHUE aHAIOTOBON MH(POPMALIUH B IU(POBYIO
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Bepuslit otBet: 6) 0OMeH nHpopmanmeit, apupmMeTndeckue 1 JOTHIecKue oneparuei Hajl
JTAHHBIMU
5.Ilepudepuiinoe yCTpOHCTBO MUKPOKOHTPOJUIEpA JIJIsl B3aUMOICUCTBUS C BHEIITHUM MUPOM
yepe3 AUCKPETHbIE CUTHAIIBIL:
OtBeThI:
a) OIepaTUBHOE 3alIOMHMHAIOLIEE YCTPOHCTBO
0) LIEHTpaJIBHBIN MpoIEeccop
B) IIOPT BBOJIA BBIBOJIA OOIEr0 HA3HAUCHMSI
') CYNepBU30p MUTAHUS
BepHblil 0TBeT: B) MOpT BBOJIa BBIBOJIA OOILEr0 HA3HAYCHMUS
6.Haznauenue pexxuma npsiMoro JocTyna K MaMsaTu:
OTtBeTsI:
a) MoJICYEeT 00beMa aMSATH
0) oOMEH JaHHBIMH MEX]y yCTpOICTBaMHU Ha HIMHE 0€3 y4acTHsl LEHTPAJIILHOTO IIpolieccopa
B) OOMEH JIaHHBIM MEXIY YCTPOWCTBAMU Ha IIMHE Yepe3 ICHTPATbHBIN IPOIECCcop
I') Hepexo LEeHTPAIbHOrO Mpolieccopa K BHITOIHEHUIO IPOrpaMMBbl U3 MaMATH
Bepuslii oTBeT: 6) 00MEH JaHHBIMH MEX]y YCTPOHCTBAMHU Ha IIMHE O€3 yJacTHsI
LEHTPAJILHOTO IIpolieccopa
7.Ha3naueHue akKyMyJsTOpa B LIEHTPAIBLHOM IIPOLIECCOPE:
OTtBeTsI:
a) HAKOTUICHUE aHAJIOTOBBIX CUTHAJIOB
0) paboTa ¢ omnepanaaM U pe3yabTaTOM BbIUMCICHHMA
B) peaiu3aius HEMoCpeICTBEHHOM aapecalun
I') OpraHu3alus pe3epBHOTO MUTAHUS
Bepwnsrii otBeT: 0) paboTa ¢ onepaHaaM B pe3yJIbTaTOM BBIYHCICHUI
8.Ha3nauenue cueTurka KOMaH/ B LIEHTPAJIbHOM IPOLIECCOPE:
OTBeThI:
a) paboTa c ornepaH/iaM 1 pe3yIbTaTOM BbIUMCIEHUIN
0) yka3bpIBaeT Ha aJIpec UCIMOJIHIEMOM B TaHHOW MOMEHT KOMaH/IbI
B) Mpe/IHa3HAuEH /s 3arpy3KH B HETO KoJia ornepanuu
T') BBIIOJIHEHUE apu(METHUECKHUX OTeparuil
Bepublil oTBeT: 0) yka3blBaeT Ha aJipec UCIIOIHIEMOM B JAHHOM MOMEHT KOMaH/1bl
9.Kakoii BuJ BEIX0/1HOTO Oydepa NpUMEHSIETCS B MaruCTpaJbHO MOYJIBHO
MHUKPOIIPOLIECCOPHOI CHCTEME:!
OTBeThI:
a) OTKPBITHIM KOJJIEKTOP
0) OTKpPBITBINA CTOK
B) Oydep ¢ TpeTbUM COCTOSIHUEM
r) 0ydep maHHbBIX
Bepuslit oTBeT: B) Oydep ¢ TpeTbUM COCTOSTHUEM
10./I5151 yero Hy>KHbI MOATATUBAIOIINE PE3UCTOPHI B TOPTE BBOJIA:
OtBeThI:
a) JUIsl CHIYKEHUE MOTPEOICHNs SHEPTUI
0) s pUKcaMU YPOBHS OTKPBITBIX KOHTaKTOB
B) JJIS 3aLIUTHI OT KOPOTKOT'O 3aMbIKAaHUS
T') JJIs 3a3€MJICHUS
BepHnslii oTBeT: 0) 1715 pUKCAUU YPOBHS OTKPBITHIX KOHTAKTOB
11.IIpeo6pa3yiite uncno 13 u3 necaTnyHoil GopmMbl B IBOUYHYIO GOPMY.
OtBerTsI:
a) 1011
6) 10101
B) 1101
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r) 1111
Bepwnsriii oteT: [IpeoOpa3zoBanne npou3BoauTCs AeIeHreM uncia Ha 2. B) 1101

12.TIpeo6pa3yiite yucno 01011101 u3 nBoMYHOI (HOPMBI B IIECTHAAIATUPHUHYIO (HOpMY.
OTtBeTsI:

a) 97

6) 5D

B) AB

r) CD
Bepusriii otBet: Yncno pazdbusaercs Ha rpymnisl o 4 6uta (terpaasi). Terpana
IIEPEBOIUTCS B JECATUYHOE yuciio. BMecTo uncine 6onbiue 9 craBaTcst OyKBbI JJATUHCKOTO
angasuta (10-A,11-B,12-C,13-D, 14-E, 15-F).6) 5D

II. Onucanue wikanvl oueHuBanus

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapaxmepucmuxu 6blnoaHeHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 6blnoineHus 3nanus: Padbota BeimogHeHa B paMkax ""0a3oBoro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHbl BEPHO. B yacTh MaTepuaa ecTb HE3HAUYUTEIILHBIC
HEJOCTaTK!

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIONIHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHAs 4acTh 3aJJaHUs BBHITIOJIHEHA BEPHO. Ha BOTIPOCHI YTIIIYOJIEHHOTO YPOBHS

1. Ilpasuna évicmaenenus umoz080i oyeHKU no Kypcy

8 cemecTp

dopma MPoMeKYTOUHOM aTTecTannu: JK3aMeH

IIpumep Onnera

1. Moayns ananoro-undposoro npeodpazoparesnsi. OCHOBHbIE PETHCTPBI MOJYJIS AaHAJIOTO-
udpoBoro nmpeodpasoBarels.

2. Hanucats nporpammy, mo3BOJISIONLYIO OLU(POBBIBATH aHAJIOTOBBINM curHail Ha BeiBojie PAQ
c nepuozaoM 0,1 c. [TomyueHHOE 3HaUEHHE C OOPATHBIM MOPSAIKOM OUT BBIBOAUTH Ha mopT C

(PCO-PCT7).
IIpoueaypa npoBenenust

CTyneHT TOTOBUTCS K OTBETy Ha OwmieT B TedeHue 60 munyT. Ilocie yero ycTHo oTBe4aeT Ha BCe
BOIIPOCHI OMJIeTa, a TAK)KE Ha JONOJHHUTEIbHbBIE BOIPOCHI 9K3aMEHATOPA.
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I Ilepeuens Kkomnemenyuil/uHOUKAMOPO8 U KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerenuusi/Muaukarop: NU-2nk-4 JleMoHCTpHpYyeT 3HaHHE COOTBETCTBUS TEXHOIOTHU
IIPOM3BOJICTBA U IIPOLIECCA IIPOEKTUPOBAHNS HHTETPAJIBHBIX CXEM

Bomnpocel, 3axaHus

1.Monyns ananoro-un¢poBoro rnpeodpazoparens. OCHOBHbIE PETHCTPbI MOAYJIS aHAJIOTO-
mudpoBoro mpeodpazoBarels.
2.Hammcatp nporpammy, o3BoJsitornyto opmupoats jBa [IIMM curnana:

Ha BbBosIe MK PCO ¢ xoa¢pdunmentom 3anonuenns 0,5 u nepuonom 1 mc;

Ha BeiBoZic MK PC1 ¢ koapdunmentom 3anonaenus 0,3 neproaom 2 Mc.
HapucoBate BpeMeHHBIE 1UarpamMMbl, MOSICHSIOLINE MPUHIUI PAOOTH IPOTPAMMBI.
3.Moayns Taiimepa. Taiimep-cueT4rK BpeMEeHHOMN 0a3bl. PexxuMBbI paObOTHI.
4.Hanucatp nporpaMmy, MO3BOJISIONIYIO OLU(POBBIBATH AaHAJIOTOBBIN CUTHANI Ha BeIBosE PA1 ¢
nepuojioM 0,1 c. IlonydyeHHoe 3HaueHUE ¢ OOpPAaTHBIM MOPSIKOM OUT BBIBOJIUTH Ha nopT C
(PCO-PC7).
5.Monynb Taiimepa. Kanansl Taiimepa. PexxumMbl paboThI.
6.HamucaTh mporpammy, O3BOJISIONTYIO OCYMECTBISITE 00MeH 1o SPI MK u BHenHero
I0CJIE10BATEIbHO-TIAPAIUIEIBHOT0 peructpa. OOMeH J0KeH NPOXOJUTh Ha CKOPOCTH
250 x['u. B xauecTBe nH(OPMAINH B MTOCIIEIOBATEIBHBIN PETUCTP JTOJKHO 3aITUCHIBATHCS
3HaueHHue cueTdnka cekyHz oT 0 1o 59 B 6 Minaamux paspsaax perucTpa, a B 2 CTapiimx
paspsiiax 3amMchIBaThCs 3HaYeHHE cueTdunka MUHYT oT 0 110 3. HapucoBarh (yHKIIMOHATBHYIO
cxemy coequnenust MK ¢ peructpom.
7.Monyib nociieoBaTeabHoOro cuHXpoHHoro nutepdeiica SP1. Haznauenue SPIL.
CxeMOTexHHMKa NOIKIIOYEHMs IBYX ycTpoicTB 1o SPI. HazHauenue nuHuil nepeaadn NaHHBIX.
Bpemennsbie quarpammbl 0OMEHa JaHHBIX.
8.Hamnucatb nmporpammy, o3BoJIsitolIyt0 oLU(POBBIBATh aHAJIOTOBbIM curHai Ha BeiBoae PAO ¢
nepuosoM 0,5 c. [TomyduenHoe 3HaueHne paznenuts Ha 10 1 BEIBECTH B IBONYHO-/IECATUYHOM
koze Ha opt C (PCO-PC7).
9.Monynb nocnenoBareiabHoro acuuxpoHHoro uatepgeiica UART. Haznauenne UART.
CxemortexHuka nojkiaoueHus 1Byx ycrpoiicts no UART. Hasnauenue nuHnii nepenaun
JaHHBIX. BpeMeHHble quarpaMmbl 0OMeHa JaHHBIX.
10.Hamucats nmporpammy, mo3BoJisitontyto ¢popmuponats asa LIIMM curnana:

Ha BeiBoJie MK PC2 ¢ koapdpunmentom 3anonnenus 0,1 u nepuonom 4 mc;

Ha BbIBOJIe MK PC3 ¢ koaddunmentom 3anonsenus 0,8 u nepuogom 2 mc.
HapucoBats BpeMeHHbIE AMarpaMMbl, MOSCHSIONIME IPUHIUI padOThI IPOTrPaMMBbI.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.HazoBuTe CHHXPOHHBIN MOCIE0BATENHHBIN HHTEPDEIC:
OTBeTsI:
a) CAN
6) UART
B) SPI
r) USB
Bepnsiii otBet: B) SPI
2.Ha3zoBuTe acCHHXPOHHBIH MOCIeI0BaTENbHBIN HHTEp]EIic:
OTtBeTHI:
a) 12C
6) UART
B) SPI
r) GPIO
Bepnwsiii otBet: 6) UART
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3.HaznaueHue pexxuma BBIXOJHOTO CPaBHEHUS B TallMEpe-CUETUHKE:
OTtBeTsI:
a) MO/CYET KOJIMYECTBA BHEILIHUX UMITYJIbCOB
0) u3MepeHue JUTUTENbHOCTH UMITYJILCOB
B) pOopMHpOBaHUE UMITYJILCOB C ONPEACIECHHON TUTEIHHOCTHIO
T') U3MEpPEHUE YaCTOThI UMITYJIbCOB
Bepuslii 0TBeT: B) pOpMHPOBAHNE UMITYJIBCOB C ONPEICICHHON IITUTEIBHOCTHIO
4.Ha3naueHue pexuMma BXOJHOIO 3aXBaTa B TaliMepe-CUeTUHKeE:
OTBeThI:
a) MOJICYET KOJIMYECTBA BHEIIHUX UMITYJIbCOB
0) U3MepeHue JIUTETbHOCTH UMITYJIECOB
B) GopMUpPOBaHNE UMITYJIBCOB C OMPECIIEHHON UTUTETbHOCTHIO
') MOJYJIALIMS CUTHAJIA
BepHnbslii oTBeT: 0) M3MEpeHUE JITUTEIBHOCTH UMITYJIHCOB
5.Bun ALIT npumensiembrii B MK o01miero Ha3HaueHUS:
OTtBeTsI:
a) curMa-zienbTa
0) mapasuieIbHbBIN
B) MOCJIE€10BAaTEIILHOTO IPUOIMIKEHUS
I') MHOTOKaHaJIbHBIN
BepHbiit 0TBET: B) mocne10BaTEIbHOTO MPUOTMKCHHS
6.Kakue u3 nepeunicneHHbIX HHTEPEHCOB UMEET BCTPOCHHYIO aJpecaluio yCTPOUCTB:
OTBeTHI:
a) UART
0) 12C
B) SPI
r) GPIO
Bepnsiii otBet: 0) 12C
7.Kakoe ycTpoicTBO (hopMHUpPYET HMITYJIbCHI CHHXpOHU3AINU B uHTepderice SPI:
OTBeTsI:
a) 6e3 CHHXpOHU3AIUH
0) Bemyee
B) TeHeparTop
T') BeIOMOe
BepHnriit oTBeT: 0) Bemyiiee
8.Kakoe makcumanbHOE 3HaUeHUE 16-TH pa3psIHOTO CUETUHKA:
OTBeTHI:
a) 65535
0) 256
B) 16
r) 255
Bepuslit otBet: a) 65535
9.Kakas makcuManpHas JUIMTENBHOCTD CUeTa 8-MH pa3psIHOrO TaiMepa-cueTdyrKa ¢ 4aCTOTOU
takTupoBanus 2 MI' u kosduninenToM npeaaeneHus 2:
OTtBeTHI:
a)lc
0) 256 MKc
B) 255 MKkc
) 8 MKC
Bepuslit otBeT: 6) 256 MKc
10.Kaxoit ko3 umment npeaaenuTest Heo0X0IUMO YCTaHOBHTh, YTOOBI HACTPOUTH
unrepdeiic UART na ckopocts 9600 6071 nipu yactotre cucreMHoi muHb! 1.2 MI':
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OTBeThI:
a) 9600
6) 100
B) 125
r) 120
Bepnsiii otBeT: B) 125
11.Kakas ckopocts oOmena no unrepdeiicy UART npu wactore TaktupoBanust 1 Ml u
koa(durmenTom neneHus 8:
OTBeThI:
a) 1 6ut/c
0) 125 x6ut/c
B) 500 x6uTt/c
r) 512 xOut/c
Bepnsiii otBeT: 6) 125 kbut/c
12.Kakoe makcuMaibHOE 3HAUCHUE §-MU PA3PSAHOTO CUCTUHKA:
OTtBeTsI:
a) 65535
0) 256
B) 16
r) 255
Bepnbiii otBeT: 1) 255

11. Onucanue wikanvt oyenusanus

Ouyenka: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuku 6blnoIHeHus 3uanus: Pabota BeIIIOIIHEHA B paMKax "MPOABHHYTOTO'
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

'

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu eblnoaneHus 3nanus: Padbota BeinmogHeHa B pamkax "0a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepuaia ectb He3HAUUTEIbHbIE
HE/IOCTAaTKU

Oyenka: 3
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmukuy 6blnoaneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "MmoporoBoro”
ypoBHs. OCHOBHAs 4acTh 3a/1aHUS BBIIIOJHEHA BEPHO. HA BONPOCHI YIIIYOJIEHHOTO YPOBHS

II1. IIpaguna évicmaenenusn umo2o60i OUEeHKU no Kypcy

Hrorosas OII€HKa 3a OCBOCHHEC AUCIMIIIIMHBI BBICTABIACTCSI B COOTBETCTBUH C ITomoxxeHreM o
0aJUIbHO-PEUTUHTOBOM CHCTEME.
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