MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagienne noaroroBku/cnenuaibHocTh: 09.04.01 UndopmaTnka ¥ BEIYHCIUTEIBHAS TEXHUKA

HaumenoBanue oOpa3zoBare/ibHOM nporpamMmbl: UHGOPMALMOHHO-aHAJIMTHYECKHE U JUATHOCTHYECKHE
HHTeJUIeKTyaJbHbIe TEXHOJIOTHH

YpoBeHb 00pa3oBaHus: BeIcIIee 00pa3oBaHHe - MATHCTPaTypa

®opma o0yuenusi: Ounasi

OHCHO‘IH])IC MaTepuajabl
o ITMCIOMIIJIMHE
COBpeMeHHLIe MHUKPOIIPOIECCOPHBIE CUCTEMBI

MockBa
2024



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

CeeneHuna o enagensue L3N M3KU C I/I
Bnaneney repacvmoB C.W. o
Pa3paboTunk Maermomaron _|Re1e1284-Gerasimovs|-04ec939] I'epacumoB
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
PyKOBOI[HTeHB w Ceenenun o Bnagensue L3N M3K
00pa3oBaTeIbHOI Bperen XB0CTOB A
IPOrpaMMBI Waernmngmatop__|Rd7c1le2e/-KhvostovAA-a55ect6d A.A. XBocTOB
o1 MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
3aBeHyIOHIHH w Ceenenun o Bnagensue L3N M3K A A
BBIIIyCKaloIcn Bragene, CaMOKpyTOB A.A. o
Kadeapoi Waermnbriatop  RLA5DICC2-5amOKrUtovAA-7b5e7d CaMOKpyTOB




OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIOYAIOT OLEHOYHBIE CPEJICTBA AJIS IPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. PTIK-2 Crioco0OeH oCymecTBIATh PYKOBOACTBO MPOSKTUPOBAHUEM HH(POPMAITMOHHO-
WU3MEPUTEIIbHBIX CUCTEM
N1-10 OcymecTBisieT pa3pabOTKy anmapaTHBIX B MPOTPAMMHBIX CPEJICTB Pa3InYHOTO
Ha3HAYEHMS B COOTBETCTBUH C TEXHUYECKUM 3aJaHUEM

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

®dopma peanuzanuu: buneTsl (MMCEMEHHBIN OTIPOC)
1. Kontponbnas padota Ne 1 (Mukpoxontpomiepst MSP430) (KontponsHas padota)
2. KonTponbnas padota Ne 2 (Mukpokontposuiepsl Tiva-C) (Kontponbnas paboTa)

DPopma peanmzanun: KomnerotepHoe 3a1anue
1. JJTabopaTopHas padota Ne5, Tiva-C (JlabopaTopHas pabora)
2. JTaboparopnas padora Ne6, Tiva-C (JlTabopatopHast pabota)
3. JlabopaTtopHas pabota Ne7, Tiva-C (JlabopaTopHas pabora)
4. Jlaboparopnas padota Ne8, MSP432 (JIaboparopnast padota)

®Popma peanuzanuu: ITucemenHas pabora
1. PacuetHoe 3anganue (IIporpammupoBanue (kon))

®Popma peanuzanuu: CmemanHas Gopma
1. JlTabopaTtopHuas padota Nel, MSP430 (JIaGoparopnas padoTa)
2. JJaboparopHas pabota Ne2, MSP430 (JIaboparopHnas paboTa)
3. JJabopatopHas pabota Ne3, MSP430 (JIaGoparopHas pabota)
4. JIaboparopnas pabota Ned, MSP430 (JlaGopaTtopHas pabota)

BPC nucuuminHbl

3 cemecTp

IlepeyeHb KOHTPOJIBHBIX MeEPONPHUATHI TEKYIIEro KOHTPOJS YyCHeBaeMOCTH IO
AUCUHUIINHE:

KM-1 JlaGoparopnas pab6ota Nel, MSP430 (JlaGopaTtopHas pabora)

KM-2 KontponsHas padora Ne 1 (MukpokonTposepst MSP430) (KonTponsHast pabora)

KM-3 JlaGoparopnas pabota Ne2, MSP430 (JIaGopatopHas paboTa)

KM-4 JlaGoparopnas padota Ne3, MSP430 (JTaboparopHas pabota)

KM-5 JlaGoparopnas pabota Ned, MSP430 (JlaGopaTopHas pabora)

KM-6 JlabopaTtopHas pabora Ne5, Tiva-C (JIlabopartopHas pabora)

KM-7 Konrponbnas pabora Ne 2 (Mukpokontposuieps! Tiva-C) (KontponbHas padota)

KM-8 JlabopaTtopHas pabora Ne6, Tiva-C (JIlabopaTtopHas pabora)




KM-9 JlaGoparopnas pa6ota Ne7, Tiva-C (JlabopaTopnas paboTta)
KM-  JlaGoparopnas pabota Ne8, MSP432 (JlaGopaTtopHas pabota)
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KM-  Pacuernoe 3ananue (IIporpammupoBanue (ko))
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MUuKpoIpoIeccops! u
MUKPOKOHTPOJIICPHI.
OO01111€e TOJIOKEHUS.
Knaccudukarus.
MHUKPOKOHTPOILIEPHI
cemeiricrea MSP430.

Crpykrypa.
OcobenHocTH

Bsenenue. Mecto

MUKPOKOHTPOJUIEPOB
MSP430 u Tiva-C na
PBIHKE COBPEMEHHBIX
MUKPOKOHTPOJJIEPOB.

Cewmeiictea MSP430 u
Tiva-C

0630p
MUKPOKOHTPOJLIEPOB
cemetricrea MSP430

Cpencta pa3paboTku
MSP430

MHUKpPOKOHTPOJIIEPHI
cemeiictea MSP430.
OCHOBHBIE Y3IIBI.

Apudmeruko-
JIOTUYECKOE
YCTPOMCTBO.

AnnapatHbIi
YMHOXHUTEIb

Copoc, npepbsiBaHUS U
PEKUMBI paOOTHI.

Monyib
CHHXPOHU3ALUHU

Taiimep A / Taiimep B

MUKpOKOHTPOJIIEPHI
cemerictea MSP430.
V37161 Opranuzanuu
nepeavn JaHHBIX

[TopTel BBOJ1a-BBIBOIA
0011eT0 Ha3HAYEHUS




YHuBepCcaTbHBIN
MOCJIEA0BATEIbHbBIN
unrepdetic (USI)

ITocnenoBaTenbHBIN
unrepderic SPI

ITocnenoBaTenbHBIN
unrepdetic 12C

KonTpomnep npsimoro
JIOCTYTIA K TTaMSITH

(DMA)

MHUKPOKOHTPOIIEPHI
cemeirictea MSP430.
Amnajorosrle u
aHajoro-uugpoBbIe
Y3JIBL.

Monyib
OIEPALMOHHBIX
YCUJIUTEIIEH

Amnanoro-uupoBoii
npeoOpa3oBareib
ADC12

AHaJIOroBbIHf
KOMITapaTop

[udpo-aHanoropsrii

npeoOpa3zoBaresb
DAC12

MHUKPOKOHTPOILIEPHI
cemeiicta Tiva-C.
OO61ue cBeneHus.
Crpykrypa. Anpo
Cortex-M3/M4.
ITamsaTs. Peructpel.
OcHoBBI
IIPOrpaMMHUPOBAHUS.

MK Tiva-C. O0mue
CBEICHUS.

MK Tiva-C. Cpenctso
CCS.

MK Tiva-C.

Crpykrypa. SAapo
Cortex-M3/M4.

MK Tiva-C. ba3oBsbrit
MIPOEKT MPOrPAMMBIL.

MK Tiva-C.
Opranuzanys namsTy.

MK Tiva-C. Pabora c
IaMATHIO U
perucTpamMu.

MUKpOKOHTPOJLIEPHI
cemeiictBa Tiva-C.
Bnyrtpennue
nepudepuiineie
MOJTYJIN.




OcobenHocTH
MPOrPaMMHOTO
yIPaBJICHUSI.

MK Tiva-C.
[Tepudepuiinbie
MOAYJH. Y CTPONCTBO
Y IPUHLUI PaOOTHI.

MK Tiva-C.
[TporpammHuas padota
C BCTPOCHHOU
nepudepuei.

MUuKpOKOHTPOJLIEPHI
cemeiicta Tiva-C.
HNuTepdericbt
nepesavyn JaHHBIX.
[Iporpammuas
o0OpaboTka.

MK Tiva-C.
WnuTepdeiichl cBs3M.
Teopus U anropuTMBI.

MK Tiva-C.
B3aumoneiictue ¢
uHTepdeiicamu Ha
POrpaMMHOM
YpOBHE.

MK Tiva-C.
OO0paboTKa TaHHBIX.

MUKpPOKOHTPOJLIIEPHI
cemeticrBa Tiva-C.
IToxacemeiicTBO
MSP432.

MK Tiva-C.
IToncemencTBO
MSP432. Ctpykrypa
1 OTJIUYHSI.

MK Tiva-C.
IIporpammHuoe

obecrieueHue s
MSP432.

Bec KM:
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10

10
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10

10

10

10
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COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
PIIK-2 N-10prk-2  OcymecTBisieT | 3HATh: KM-1 Kontposnbnas padota Ne 1 (Mukpoxontposuiepst MSP430)
pa3paboTKy ammapaTHbIX H | SI3bIK HU3KOTO YPOBHS — (KontpomnbsHas padota)
IIPOrPaMMHBIX cpeacts | accemOuep (st MSP430) KM-2 Kontposnbhas pabora Ne 2 (Mukpokontposuieps Tiva-C)
pa3IMYHOTO Ha3HA4YeHUs B | SI3BIK BBICOKOTO YpoBHA — Cu | (KonTponbHas pabota)
COOTBETCTBUU ¢ | cxemotexuuueckue acnektol | KM-3 Pacuernoe 3ananue (IIporpammupoBanue (Kox))

TCXHUYCCKHUM 3a1aHUCM

MHUKPOITPOLIECCOPHBIX
(MMKPOKOHTPOJIEPHBIX )
CHCTEM Ha OCHOBE
KOHTPOJIIEPOB CEMENCTBA
MSP430

0a30BbIE APXUTEKTYPHI
MHUKPONPOLIECCOPHBIX
(MHKPOKOHTPOJIIEPHBIX )
cucrem MSP430
CXEMOTEXHUYECKUE aCTIEKThI
MHUKPONPOLIECCOPHBIX
(MHKPOKOHTPOJIEPHBIX )
CHUCTEM Ha OCHOBE
KOHTPOJIJIEPOB CEMENCTBA
Cortex-M3/M4

0a30BbIE APXUTEKTYPHI
MHUKPONPOLIECCOPHBIX
(MHKPOKOHTPOJIEPHBIX )
cucrem Cortex-M3/M4
YMers:

KM-4 Jlaboparopnas pabota Nel, MSP430 (JIlabopaTtopHas pabora)
KM-5 JlaGoparoprast padota No2, MSP430 (JlabopatopHas pabora)
KM-6 Jlaboparopnas pabota Ne3, MSP430 (JIabopaTtopHas pabora)
KM-7 JlaGoparoprast padota Ne4, MSP430 (JIabopaTopHas pabora)
KM-8 Jlaboparophas pabota Ne5, Tiva-C (JIlaboparopHas paboTta)
KM-9 JlabopaTtopnas padota Ne6, Tiva-C (JlabopaTopHas padbora)
KM-10 JlabopaTopnas pabora Ne7, Tiva-C (JlaGopaTtopHas pabota)
KM-11 JlaGoparopnas padota Ne8, MSP432 (JlabopaTopHas pabora)




MIPOrpaMMHUPOBATH
MHUKPOMPOIIECCOPHBIE
(MMKPOKOHTPOJJIEPHBIE)
YCTPOMCTBA cemMelCcTBa
Cortex-M3/M4,
OCYILIECTBIISTh
TECTHUPOBAHUE U OTJIAJIKY
KoJa

pa3pabarsiBaTh
ONTUMAJIbHBIC
CXEMOTEXHUYECKUE U
MIPOrPaMMHBIE PEIICHUS
y3JI0B CPEICTB U3MEPEHUH C
MIPUMEHEHHEM
MHUKPONPOLIECCOPOB U
MHUKPOKOHTPOJIIJIEPOB U
CHCTEM Ha UX OCHOBE
BBITIONTHSATH KCTIEPUMEHTHI
10 MPOBEPKE MPABUITHBHOCTH
(YHKITMOHUPOBAHUS
MIPOrPAMMHBIX CPEJICTB U
MIOMCKY HEMCIIPABHOCTEH B
HUX

CO3/1aBaTh
MHUKPOTIPOIIECCOPHBIE
MUKPOKOHTPOJIJIEPHBIE
BBIYHCITUTEIIHHO-
W3MEPUTENbHBIE CHCTEMBI U
YCTPOMCTBA CpeIHEHN
CJIO)KHOCTHU Ha COBPEMEHHOMN
3JIEMEHTHOI1 0aze
MPOrpaMMHUPOBATH
MHUKPOTIPOIIECCOPHBIE




(MUKPOKOHTPOJUIEPHEIE)
YCTPOMCTBA cemMelcTBa
MSP430, ocyiecTBisITh
TECTUPOBAHUE U OTIIATKY
KoJa




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. JlabopaTopnasi pabora Nel, MSP430

®opmbl peamuzanun: CMmemanHas Gopma

Tun KoHTpoJBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpoueaypa npoBeieHHsi KOHTPOJIbHOro MeponpusTus: JlabopatopHas pabora MpOBOAUTCS B
KoMITbIoTepHOM Kitacce ¢ [I9BM. Otnagka u TecTpoBaHKME KOJa MPOrpaMM OCYIIECTBISETCS Ha
otnanouHoi riare MSP-EXP430FR2355. 3ammura nabopaTopHO pabOThl BBIMONHAETCS B BUEC
Oecepl CO CTYIGHTOM IO MaTepHajaM J1a0opaTOpHOH pabOThl M pEIICHHEM THIIOBBIX 3ajad.

BOHpOCBI 3a1al0TCA MHAUBUAYAJIBHO.

Kpatkoe conep:kanue 3a1aHusi:

JlaGopaTopHasi paboTa IMOCBSIIEHA BBHITIOTHEHUIO apu(METHUECKIX U JIOTHUECKUX OTIeparui
AJIY MSP430 ¢ npuMeHeHHEeM BHYTPEHHETO allapaTHOIO YMHOKUTEIIS.

1. B Tadumue 1 yxazana peanusyemast yHKuus cryaeHtom. [Ipu Hanvcanuu nporpamm
JIOJIKEeH OBITH 3a/IeCTBOBAH BCTPOCHHBIN ammapaTHbIA YMHOKHUTEIh MUKPOKOHTPOJLIIEpa
MSP430. ITporpamma 1oJpKHA OBITH HAIMCaHA C MPUMEHEHUEM acceMOuiepa u si3bika Cl.

2. IIpaBUIIBHOCTH BBINOJHEHHUS TPOTPAMM OCYIIECTBISETCS COMOCTABIEHUEM PE3yIbTaTOB UX

HUCIIOJTHCHU .

3. Ha 3ammure TpeOyeTcs OTBETUTh Ha YCTHBIE BOIIPOCHI 10 KoMaHaaM AJTY
MUKpOoKoHTpoiiepa MSP430 u pemnth TUMIOBYIO 3a/1auy (HAalKUCaTh MPOrpaMMmy).

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3angaHUpOBaHHBIE Pe3yJbTaThl 00y4YEHUs MO
JUCLHUIIIINHE

Bonpocel/3aganust 11st IpoBepKH

3HaTh: 0a3oBbIe aApXUTEKTYpPHI
MHUKPOIPOLIECCOPHBIX
(MUKpOKOHTpOJIEpHbIX) cucteM MSP430

1.Ha3zHauenue u ycTpoiCTBO anmapaTHoro
YMHOXUTEIA. BBINOIIHEHNE YMHOXKEHUS
3HAKOBBIX U 0€33HAKOBBIX UHCETI.

YMeTh:  BBINONHATH  OKCHEPUMEHTHI  I10
IIPOBEpKE PAaBUJIBHOCTH
(YHKIIMOHUPOBAHUS TPOTPAMMHBIX CPEJCTB
Y TIOUCKY HEMCIIPAaBHOCTEN B HUX

1.C nmomotisto acceMOIEepPHBIX KOMaH]T
MUKpoKoHTpoJuiepa MSP430 u BcTpoeHHOTO
anmapaTHOro YMHOXKUTEJIS Pealn30BaTh
yYKa3aHHYIO HIDKE apu(PMETUUECKYIO
(GyHKIHIO:

Y= 4*A+8*B-6

Y, A u B - gueiiku BHyTpenHei namsatu O3V,
coJiepKaT 3HAKOBBIE 11eJIbIe yucia (sintl6).
2.C moMoIpio acceMOIepHBIX KOMaH/T
MUKpoKoHTpoiuiepa MSP430 u BcTpoeHHOTO
anmapaTHOr0 YMHOXKUTEJIS Pean30BaTh
YKa3aHHYIO HIDKE apu(PMETUUECKYIO
(GyHKIHIO:

Y= 8*A-3+B"2

Y, A u B - gueiiku BHyTpennei namsatu O3V,
coJiepKaT 3HAKOBBIC 1IeJIbIe uncia (sintl6).
3.C moMotpto acceMOIEPHBIX KOMaH]T
MUKpoKoHTposuiepa MSP430 u BcTpoeHHOTO
anmapaTHOr0 YMHOXKUTEJIS Pean30BaTh
YKa3aHHYIO HIDKE apU(PMETHUYECKYIO
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3anaHupoOBaHHbIE pe3yNbTaThl 00ydeHus nmo | Bompocskl/3ananus 11 mpoBepKU
JTUCHUTIIINHE

byHKIHIO:

Y=A/4-3*B

Y, A u B - gueiiku BHyTpeHHeH mamsatu O3V,
COJIEp>KaT 3HAKOBEIC IIeJIbIe uncia (sintl6).

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
OnucaHnue xapakmepucmuxu 6blnoinerus 3Hanus: OLeHKa "0TIMYHO" BBICTABIISIETCS €CIIU 3a/1aH1e
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHkKa "yI0BIeTBOPUTENHHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapaxmepucmuxu 6blnoanenus 3nanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIOJIHEHO

KM-2. KoutpoabHas padora Ne 1 (Mukpokourposiepsi MSP430)

®opmbl peaju3anum: buiersl (MMCbMEHHBIN OIPOC)

Tun kouTpoabHoro Mmeponpusitusi: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpoueaypa npoBeaeHusi KOHTPOJIbHOro MeponpusaTusi: KonrponsHas padora Ne 1 nmpoBoaurcs
B OYHOM HOpsJKE B KOMIIbIoTepHOM Kiacce ¢ [I9BM. OTBeTsl u peleHus 3aaayd npeaocTaBiIsiOTCs
CTYACHTaMH Ha MPOBEPKY B MHCcbMeHHOU (opme. Kaxplii BapHaHT OMIIETOB KOHTPOJIbHONW paboThl
BKJIFOYAeT B ceOsl JIBE YaCTU - TEOPETUUECKHI BOIPOC W MpaKTHUeckoe 3anaHue. Jlomyckaercs
BBINIOJIHEHUE NPAKTHMUYECKOM 4YacTH 3afaHusi HemocpencTBeHHO Ha [IOBM ¢ neMmoHctpanumen
paboToCrocOOHOTO U OTJIAXKEHHOTO KOJIa MPOTpaMMEbl. J[JTUTEIbHOCTh KOHTPOJIBHOM padoTel 1-1,5
akaJ. Jaca.

Kparkoe conepxanue 3ajanus:
TunoBoe 3a7aHne KOHTPOJIBHOM pabOThI COCTOUT U3 ABYX YacTel - TEOPETUUECKOro BOIPOCa
(cM. KOHTPOJIbHBIE BOTIPOCHI HA 3HAHUSI) U MPAKTUYECKOE 3a/JaHue (CM. KOHTPOJIbHBIE BOIIPOCHI
Ha ymMeHus). Ha TeopeTnueckuii BOIpoc cTyIeHTY HEOOXOMMO MPEAOCTaBUTh Pa3BEPHYTHIN
OTBeT B ucbMeHHOM popme. [TpakTrueckoe 3aganue TpeOyeT cocTaBICHUS
COOTBETCTBYIOIIETO KOJia MporpamMmbl Ha si3bike Cu u/unu Accem6Ouep. Ero takske MOXXHO
0(QOpMUTH B MUCbMEHHOM BHJI€ WJIH MPOJIEMOHCTPUPOBATH MPEI0AaBATENI0 HEMOCPEICTBEHHO
Ha [I9BM (pexomenayercsi), TakuM 00pa3oM, MOATBEPANB KOPPEKTHOCTH BHIMOJIHEHUS
IIPOrpaMMBbl B COOTBETCTBHHM C YCIIOBHEM 3aJaHus. B 3TOM citydae 10IyCTUMO MPOU3BECTH
OLIEHKY ITPaKTHYECKON YaCTH 3a/laHus 10 (PaKTy TOTOBHOCTH U pabOTOCIIOCOOHOCTH
porpaMMel (IO YMOJTYaHUIO, U TEOPETHUECKAast U MPAKTHYECKasi YaCTH 3a/1aHus TPOBEPSIOTCS
[IPENOAAaBATEIIEM [IOCIIE 3aHATUH, IPUYEM IS IIPOBEPKHU IIPOrPAMMHOIO KOJA MPENOAABATEII0
noTpedyeTCsl CAMOCTOATEIBHO BBIIIOJHUTH MIEPEHOC TPOrPaMMHOTO KOJ1a U3 PYKOITHUCHOTO
¢dopmara B 3JEKTPOHHBIH ITyTeM ero Habopa B COOTBETCTBYIOLIEH cpefie pa3padoTKu
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IPOTrpaMMHOT0 obecrieueHust it MUKpOKOHTposuiepoB MSP430). [Tpumeps! BapuaHnToB
3aJIaHUM 110 TEOPETUUYECKON U MTPAKTUUECKON YacTsIM OMIJIETOB KOHTPOJIBHON PabOThI
IIPUBEICHBI JIaJIEe.

KoHTposbHbIe BONPOCHI/3a1aHUA:

3annaHupOBaHHbIE pe3ynbTaThl | Borpocsl/3aganus ams npoBepKu

00y4eHUs IO TUCHUILINHE

3HaTh: SI3bIK HHM3KOTO YPOBHS — 1.MuxkpokoHnTposuiepsl cemeiictea MSP430.
acceMOuep (mias MSP430) [Tepudepus. [TopTel BBOgA-BBIBOAA.

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
OnucaHnue xapakmepucmuxu 6blnoiHeHus 3Hanus: [IpuoputeT uMeeT npakTuiecKas 4acTh 3aJaHusl.
OueHka "0TIMYHO" BBICTABIISIETCS, €CIIU: - HPUCYTCTBYET KOPPEKTHBIN OTBET HA TEOPETUUECKUI
BOIIPOC WJIM OH COJICPIKHUT HECYIIECCTBEHHBIC 3aMEUYaHWsI, HAIIPUMEP, MOXKET ObITh HEJOCTATOYHO
MIOJIHBIM; - 33J1a4a pellieHa B IMMOJITHOM 00beMe HIIM UMEET HEKOTOPhIC HEJIOUEThI, HE SBIISIFOLITUECS
KPUTHYICCKIMH.

Oyenka: 4 («X0OpoIIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmukuy 6blnoaneHus 3uanus: IIpuoputer uMeeT NpakTHUecKas 4acTb 3aJaHMsl.
Onenka "XopoI1o" BbICTaBIIAETCS, €CIIU: - UMEETCS B LIE€JIOM IIPABUIIBHBIN OTBET Ha TEOPETUUECKUM
BOITPOC WJIM OH COJICPXKHT CEPhE3HbIe 3aMEYaHusl, HalpuMep, HEKOTOpbIe CPOPMYTHPOBAHHEIE
TE3UCHI HE SBIISIOTCS BEPHBIMU; - 33]1aUa pelieHa B MOJIHOM 00beMe I HE MOJTHOCTHIO
COOTBETCTBYET YCIIOBHIO 33/IaHUSI WM HUMEET HEKOTOPbIC OIIMOKH, HE SIBISIOINECS KPUTHUYECKIMHU.

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6blnoIHeHus 3Hanus: TIpuopuTeT MMeeT MpaKTHIecKast 9acTh 3aJaHHs.
Ornenka "ya0BIETBOPUTENIBHO" BBICTABIISACTCS, €CIIU: - UMEETCS B 1[eJIOM IIPABUIIbHBIN OTBET Ha
TEOPETHUYECKHI BOIPOC WIIA OH COJICPKHUT CEPhE3HbIC 3aMeUaHusl, HalpUMep, HEKOTOPBIE
c(OpMYITHPOBAHHBIE TE3UCHI HE ABJISIOTCS BEPHBIMHU; - 33/1a4a HE MOJHOCTBIO COOTBETCTBYET
YCIIOBHIO 3aJIaHMsI W/WIIH COAECPIKUT HEKOTOPBIE CYIIECTBEHHBIE OMMOKH. [IpyToif BapuaHT, eciu: -
OTCYTCTBYET OTBET Ha TEOPETUUECKUI BOIIPOC UM OH B KOPHE HETIPaBUJIBHBIN; - 3a/1a4a pelieHa B
TIOJTHOM 00bEME HITH HMEET HEKOTOPHIE OINOKH, HE SIBIISIONIHECS KPUTUICCKIMU.

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)

Onucanue xapakmepucmuxu ebinoanenus 3nanus: OueHKa "Hey10BIeTBOPUTEIHHO" BBICTABISIETCS,
€CIIU: - OTCYTCTBYET OTBET HAa TEOPETUUYECKUI BONPOC HJIM OH B KOPHE HEMPABUIIbHBIH; -
OTCYTCTBYET BBIITOJTHEHHAS 3aja4ya 10 MPOrPaMMHUPOBAHUIO WM 3ajlada BBHITIOJTHEHA, HO TIPH
3aIycKe MporpaMmbl BO3HUKAIOT KPUTUYECKHE OLTMOKH.

KM-3. JIabopaTopHasi pabora Ne2, MSP430

®opmbl peanuzanun: Cvemannas Gopma

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec koHTposbHOrO0 Meponpusitusi B BPC: 10

IIpoueaypa nmpoBeaeHnsi KOHTPOJIbHOro MeponpusTus: JlabopatopHas paboTa MPOBOIUTCS B
KoMmIbioTepHOM kiacce ¢ IIDBM. Otnanka u TecTMpoBaHHE KOJa MPOTpaMM OCYIIECTBISIETCS Ha
otnagoyHoi miare MSP-EXP430FR2355. 3ammra nabopatopHoil pabOThl BBIMOJIHSAETCS B BHJE
Oecelbl CO CTYIEHTOM IO MarepuajgaM J1abopaTopHOW pabOThl M pELICHHEM THUIOBBIX 3ajlady.
Bompock! 3a1atoTcsi HHAMBUIYAIBHO.
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Kpatkoe cogep:xanue 3aganus:
JlaGopaTopHasi paboTa MOCBSIIIeHa U3yUYEHUIO BCTPOCHHBIX TaiimMeToB Taiimep A u Taiimep B u
MIOPTOB BBOJIa/BBIBO/Ia OOIIETO HA3HAUCHHUS.
1. BemonauTe nauimanuianuio Taiimepa A u Taiimepa B.
2. BBIOTHUTS MHUIMATU3AIIMIO TIOPTOB OOIIET0 Ha3HAYCHUSI.
2. YcranoButh Taiimep A B pexuM paOOThI TalilMepa U BBINOJHUTH reHeparuto [IHI1M curnana
C MmapaMeTpaMu, yKa3aHHbIMU npenozaBareneM. C moMolibpio ocuuiorpada HadbmoaaTh
MOJIyYEHHBIM CUTHAJI U OLEHUTH €ro napaMmerpsl. COMoCTaBUTh MOJYYEHHBIN CUTHAI C
TpeOyeMbIM IO YCJIOBHIO 3a/I1aHHUS.
3. YcranoButb Taiimep B B pexxum paboThl TaiiMepa 1 BBITIOJHUTH TeHepaiuto [IIMM curnana
C MmapaMeTpaMu, yKa3aHHbIMU npenojasareneM. C momouibpo ocuuiorpada HabmoaaTh
MOJIyYEHHBIM CUTHAJI U OLEHUTH €ro napaMerpsl. COMoCTaBUTh MOJYYEHHBIN CUTHAI C
TpeOyeMbIM IO YCJIOBHIO 3a/I1aHHUS.
4. Pa3pabortath mporpaMmy paboThl TaliMepa B PEXKUME U C ITapaMeTpaMu, YKa3aHHbIMU
npernoaaBaTesieM.
5. C nomouisio nocnenoBatenbHoro uatepderica SPI unu [12C (BeiOupaeTcs B COOTBETCTBUU C
YKa3aHUsMHU MPENoaaBaTelis) OCYIIECTBUTh NIepeiauy 3HaUeHHUs! OJTHOTO U3 MTapaMeTpOB
BbixoiHOTO LIIMIM curnana Taiimepa A BUpTyallbHOMY BHEILIHEMY YCTPOICTBY.
[TporpaMma noKHa OBITH HalMCaHa ¢ IPUMEHEHUEM acceMOiepa i s3bika Cu.
[IpaBUIBHOCTH UCIIOJIHEHHUSI IPOTPAMMBbI IPOBEPSAETCS 110 MOJTYYEHHBIM Ha BHEITHEM
ocnmuiorpade ocuuIorpaMmmam.
Ha 3ammure TpeOyeTcs OTBETHTh Ha YCTHBIE BOIIPOCHI 110 BCTpoeHHBIM Taiimepy A u Taiimepy
B mukpoxonTpomiepa MSP430 u pemuTh TUNIOBYIO 3a7a4y (HAMcaTh Iporpammy).

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3arIaHMpoOBaHHBIE pe3yNbTaThl 00ydeHUs 1o | Bompockl/3amanus Uit MPOBEPKH

JMCLUIUIMHE

3HaTh: CXEMOTEXHUYECKHE aCIIeKThI 1.Ilepeuncinute pexxumsl paboTel Taiimepa
MUKPOIIPOLIECCOPHBIX (MUKPOKOHTPOJIJIEPHBIX ) A. JlaiiTe XapakTepUCTUKY KaXI0MY U3
CHUCTEM Ha OCHOBE KOHTPOJUIEPOB CEMEHNCTBA PEKMMOB U MIPUBEIUTE IIPUMEPHI UX
MSP430 MIPAKTUYECKOTO MPUMEHEHHUS.

Onucanue MIKAJbI OLEeHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapakmepucmuxu evinoinerus 3nanus. O1eHKa "OTIUYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («X0poILI0»)
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BICTaBISETCS €CITN
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANPABIICHUE JJIS pEIICHUS 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evinonenus 3uanus: O1eHKa "yI0BICTBOPUTEIHHO" BHICTABIISETCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2 («<HEYIOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku eoinonenus 3uanus: OleHKa "HeyJ0BIEeTBOPUTEILHO" BBICTABISETCS
€CJIN 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHECHO
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KM-4. JlabopaTopnasi pabora Ne3, MSP430

®opmbl peanuzanun: Cvemannas Gopma

Tun koHTpoBbHOrO MeponpusiTus: Jlaboparopnas padora

Bec konTpobHOr0 Meponpustusi B BPC: 10

IIpouenypa npoBeaeHnsi KOHTPOJIbHOro Meponpusitusi: Jlaboparopnas paboTa nmpoBOIUTCS B
koMIbioTepHoM Kjacce ¢ [I9BM. Otnanka u TecTupoBaHUE KOJia MPOTPaMM OCYIIECTBIISIETCS Ha
otnagounor miate MSP-EXP430FR2355. 3amura nabopaTopHoii pabOThI BBINIOJHSETCS B BHJIC
Oecelpl CO CTYIEHTOM II0 MarepuajaMm JIabopaTopHOW paboThl M PEIICHHEM THUIOBBIX 3ajad.

BOHpOCBI 3aJ1a10TCA UHIAUBUYAJIbHO.

KpaTlcoe coaecpskaHue 3aJaHUsA:

JlaGopaTopHas pabota nocssieHa n3ydenuto sctpoennoro AL ADC12, ycunurens ¢
nporpaMmupyemsiM ko3 dunmentom ycunenus (PGA) u BHyTpeHHero 6i10ka
MHCTPYMEHTAJILHOTO YCUJIUTEN MUKPOKOHTposuiepa MSP430.

1. BemonauTs naAmanu3anuo AL

2. Ilonats Ha Bxox ALIII MOCTOSIHHBIN CUTHA ¢ BO3MOXXHOCTBIO PETYJIMPOBAHUS YPOBHS.
[TyTeM BBINOJHEHUS MOCIEI0BATENbHBIX U3MEPEHUH MONYYUTh HEe MeHee 10 3HaueHui
¢ynkuuu nepenaun AL 1uis o1HOro U3 KaHAJIOB.

3. BbINOIHUTH aBTOMAaTUYECKYIO YCTAHOBKY HYJIS U KanuOposky ALIIL

4. Hancath nporpaMMy aBTOMaTHYECKOW MOJCTPOUKH KOA(PPHUIMEHTA YCUTIEHUS YCUITUTEINS C
IPOTPaMMHUPYEMBIM KO3(D(DUIIMEHTOM yCUIICHHS TTO]T TEKYIIUK YPOBEHBb BXOHOTO CUTHAIA.
5. BBINOJHUTH HHUIMATIU3ALMIO BHYTPEHHETO0 HHCTPYMEHTAIBHOTO YCHIIUTENS B PEXKUME
CXEMBI, IOCTPOECHHOW Ha OCHOBE TPEX ONEPALMOHHBIX YCUIIUTEIEH.

6. BBIOMTHUTD HHUIMATIU3ALMIO BHYTPEHHETO0 HHCTPYMEHTAIBHOTO YCHIIUTENS B PEXKUME
CXEMBbI, [IOCTPOECHHOW Ha OCHOBE JIBYX ONEPALlMOHHBIX YCUIUTENEH.

7. O0ecnieunts nepenavy JaHHbIX U3 BHyTpeHHero O3V k peructpam LIAII ¢ momobro

KOHTpPOJIIIEPA MPSAMOI0 JOCTYIIA K ITAMSTH.

[Tporpamma noikHa OBITH HallMCaHa C MPUMEHEHUEM acceMmOuepa uiu sa3bika Cu.
IIpaBUIBHOCTH UCIIOJIHEHHUSI IPOTPAMMBI IIPOBEPSAETCS HA ATAIle OTJIAJIKU 110 COACPKUMOMY

BHYTPEHHEH MaMsATH MUKPOKOHTpOJIIepa

Ha 3amure TpeOyeTcst OTBETUTH Ha yCTHBIE BOIIPOCHI 110 BctpoeHHOMY AT ADCI12
MUKpOKOHTposuiepa MSP430 u pemnTh TUIIOBYIO 33/1a4y (HamucaTh IpOrpaMMy).

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3aHJIaHI/IpOBaHHBIe PE3YyIbTAaThI 06y‘IeHI/I$I 1o
JUCIHHMITIIMHE

Bomnpocsl/3aganus s npoBepKu

YMers: MIpOrpaMMHUpOBaTh
MHUKPOIPOIIECCOPHBIE (MUKPOKOHTPOJUIEPHBIEC)
yCTpOUCTBA ceMencTaa MSP430,

OCYIIECTBIISITh TECTUPOBAHUE U OTIATKY KOJIA

1.Jns ALIT ADCI12 MukpokoHTposiepa
MSP430 pa3paboraiiTe nporpammy npruema
pe3ynbTaTa aHaJoro-uudpoBoro
npeoOpa3oBaHusl B BUE 00pabOTKH
MIpephIBaHMS.

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 85
Onucanue xapakmepucmuxu eoinonnenus 3uanusa: O1eHka "oTINYHO" BBICTaBIAETCS €CIIM 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00bEME WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIOY»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHkKa "XopoIo" BHICTaBISIETCS €CIH
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JUISI PEIICHUS 32,129
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Oyenka: 3 («yIOBIETBOPUTEILHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHuE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-5. JlabopaTopnasi pabora Ned, MSP430

®opmbl peanuzanun: CMmemanHas Gopma

Tun KoHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpoueaypa npoBeieHHsi KOHTPOJIbHOro MeponpusTus: JlabopatopHas pabora MpOBOAUTCS B
KoMmbloTepHOM Kitacce ¢ [I9BM. Otnaaka u TecTUpoBaHUE KOZAa MPOTpaMM OCYIIECTBIISAETCS Ha
otnanoyHoi miare MSP-EXP430FR2355. 3amura nabopatopHoil pabOThl BBIIOJIHSAETCS B BHJE
Oecenpl CO CTYAGHTOM IO Marepuanam JabopaTopHON pabOThl M pELICHHEM THIOBBIX 3ajad.
Bomnpoce! 3a1a10Tcsi HHAMBUAYAIBHO.

Kpartkoe cogep:xxanue 3aganus:
JlaGopaTtopHast pabota nocssiena uzyuenuto Bctpoennoro ATl DACI12 u ananorossix
KoMmmaparopoB. [Iporpamma nomkHa ObITH HamKMcaHa ¢ MPUMEHEHUEM acceMOuiepa UiTh si3bIKa
Cu. [IpaBUJIBHOCTD UCIIOIHEHUS IPOTPAMMBI ITPOBEPSIETCS 1O MOTYYEHHBIM Ha BHEIITHEM
ocuuiuiorpade ocuuuiorpaMmmam.
1. BemonauTs naHmanusanuo [{ATIL
2. O6ecnieunts Ha BbIxoJe [IAIl mOCTOSHHBIN cUTHAII TOCTOSTHHOTO YPOBHS, PErYIHPYEMOT0
nporpammHo. [IyTeM BBITIOTHEHUS TTOCIIEIOBATEIBHBIX 3a/1aHui BbIXo1HOTO curHana [{ATI
pa3IMYHOTO YPOBHA MONyunuTh He MeHee 10 3Hauenuit pynkuuu nepenayn LHAIT qiis ognoro u3
BBIXOJTHBIX KaHAJIOB.
3. BEIMOTHUTH aBTOMaTUYECKYIO YCTAaHOBKY HYMs U KanuOposky LIAIL
4. HanucaTps mporpaMmy aBTOMAaTHY€CKOU MOACTPONKH KOIP(UIIMEHTA YCUICHUS YCUITUTES C
porpaMMUpPYEeMbIM KO3 (PHUIIMEHTOM YCHIICHHUS TOJI TEKYIIMH YPOBEHb BXOJAHOTO CUTHAJA.
5. BBINOJIHUTE MHHUIMATU3AIUIO aHAJOTOBOTO KOMITApaTopa.
6. O6ecnieunTs 3anyck L{AIl mo mpepsiBaHUIO OT cpabaThIBaHUS aHAIOTOBOTO KOMITapaTopa.
VYpoBeHb cpabaThiBaHMsI yKa3bIBaeTCs IperoaaBareneM. B kauecTBe BXOIHOTO HANPSKEHUS
KOMITapaTopa UCIIOIb3YETCSl BHEIIHUNA F€HEPATOP MOCTOSIHHOI'O CUTHANA PEryJIupPyeMOro
YPOBHSI.
7. ObecnieunTs nepeaauy naHHbeIX U3 BHyTpeHHero O3Y k peructpam LIAII ¢ momorbto
KOHTpOJIJIEpA MPSIMOTO JJOCTYTA K MaMATH.
Ha 3amure TpeOyercst oTBETUTH Ha yCTHBIE BoIipockl o BctpoeHHOoMY LIAIT DACI2 u
aHaAJIOTOBBIM KOMIIapaTopaM MUKpOKoHTpoiepa MSP430 u pemnts TUIIOBYIO 3a1a4y
(HamucaTh IporpamMmy).

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3aHHaHI/IpOBaHHBIC PE3YIbTAThI O6y‘-ICHI/I$I IO JUCIHUIIIINHE Bonp0c51/3anaHH;1 JJIA TIPOBCPKU

YMeTh: pazpabarbiBaTh ONTUMAaJIbHbIE CXEMOTEXHUUECKHE 1.Pa3paboraiite mporpamMmmy
U NPOrpaMMHBIE PEILIEHUs Y3JIOB CPEACTB U3MEPEHUH C nHunmanusanuu HAIT DAC12
IIPUMEHEHHUEM MHKPOIIPOLIECCOPOB 51 MUKpOKOHTpoiiepa MSP430.

MHKPOKOHTPOJUICPOB U CUCTCM HA UX OCHOBC

Onucanue MKaJbl OlICHUBAHUA:

Oyenxa: 5 («OTIIMYHOY)
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Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 85
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUE
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpOIIOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABIISETCS
€CJIM 3aJJaHuE PEUMYIIECTBEHHO BHITIOJIHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHOY)
Onucanue xapakxmepucmuku evinoanenus snanus: OUeHKa "Hey10BIETBOPUTENIbHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-6. JIabopaTtopnasi padora Ne5, Tiva-C

®opmbl peaausanun: KomnbroTepHoe 3a1aHue

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOro meponpustusi B BPC: 10

IIpouenypa npoBefeHnsi KOHTPOJIbHOro MeponpustTus: JlaGopatopHas pabora MpoBOAUTCS B
KoMrbioTepHOM Kkiacce ¢ [IOBM. Otnagka u TecTupoBaHHE KOJla MPOTpamMM OCYIIECTBISETCS
HEMOCPEACTBEHHO Ha CHEeMaIbHOM 000pYIOBaHUH, BKIIOYAIOIIKUM B €05l KOMIUIEKTHI OTJIaJOYHON
IUTaThl ¢ MUKPOKOHTposuiepoM Tuma Tiva-C U IOmONHUTENbHBIX (QYHKIMOHATBHBIX Momyneld. Ha
KOMIIbIOTE€paX JOJKHO OBITh YCTAHOBJIEHO COOTBETCTBYIOILEE IPOTrpaMMHOE OOecredeHue s
COCTaBJICHUS KOJla Mmporpamm Juisi MUKpoKoHTpoiuiepoB Tiva-C m MSP432 (mporpammuasi cpena
Code Composer Studio, Bep. 6.2) dupmsl Texas Instruments. B oTaenpHbIX ciiydasx TomycKaeTcs
BBITMIOJIHEHHE J1a00paTopHOl pabOThl B COKpAIIEHHOM O0bEME NpHU OTCYTCTBHM BO3MOXXHOCTH
B3aUMOJIEICTBUA ¢ TpeOyeMbIM oOoOpylnoBaHHMEM. Toraa TECTHpPOBaHME M OTJIAAKa IMPOrpaMm
IIPOU3BOJUTCS CUJIAMU BCTPOEHHOI'O CUMYJIATOpa paboThl MUKpOKOHTpoJuiepoB Tiva-C, BxozsieM
B COCTaB akera nepeurcieHHoro 110.

Kpartkoe cogep:kanue 3aiaHus:
JlaGopatopHasi paboTa COCTOUT U3 CIEAYIOIIMX OCHOBHBIX MOMEHTOB!
- O3HaKOMIJIEHHE C OLIEHOYHOI IJIIaTOM B COCTaBe OTiIamoyHoro koMmiurekra LaunchPad
TMA4C123GXL ¢upmsl Texas Instruments (panee Stellaris EK-LM4F120XL) B ocHOBe
KoToporo HaxoauTcst MUKpokoHTposuiep TM4C123GH6PM (panee Stellaris LM4F120HSQR)
cemeiictBa Tiva-C ¢ sapom tumna Cortex-M3/M4.
- YrpaBieHune JIOTUKON paboThl OIMHOYHOTO CBETOAMO/1a I TPYIIIBI CBETOIMO/IOB.
- Peanmzanust ciio’)kHOCOCTABHBIX aJITOPUTMOB BBIYUCIICHHSI KOMOMHAITUI MAaTeMaTHIECKUX U
JIOTMYECKUX OTepaluii B BUJIE MPOrPaMMHOI0 KOJ1a /Il MUKPOKOHTpOJIIepoB cemeiicTBa Tiva-
C. Ilporpamma mpenrosnaraeT padboTy ¢ IUKIAMH, MAaCCHBaMH, IEPEMEHHBIMHU Pa3THIHOTO
TUIIA JAHHBIX, HAlTMCaHWE PYHKLIUN U MOAIPOTPaMM.
- Onepanuu ¢ BHyTpEHHEH MaMAThIO (TaMsATh MPOrPaMM U JIaHHBIX ), OCHOBHBIE OTIEpaIiN
BBO/1a-BbIBO/1a MH(POPMALIUHU B TOPTHl MUKPOKOHTPOJLIEPA.
- CocTaBieHHne IPOTPaMMHBIX 33/IePKEK BapbUPYEMOH JITUTETLHOCTH U 0(hOpMITCHHE
MaKpOKOMaH/I.

Brimonnenue pa60TBI 3aK/JII049acTCA B:
- COCTaBJICHUA COOTBETCTBYIOILICTO KOJA IMpOTrpaMM Ha A3BIKE Cu
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- OTJIAJIKE U TECTUPOBAHUS Pa3pabOTaHHOM MPOrpaMMbl ¢ IPUMEHEHUEM OTJIAJJOYHOH IJIaThl Ha
6a3e MukpokoHTpoiepa tTuna Tiva-C (unu B cumynsarope [I9BM npu orcyrcTBun
BO3MOXXHOCTH pa0OThI ¢ 0003HAYCHHBIM 000PYIOBAHUEM);

3agaHus MOTYT OBITh PEACTABICHB HHAUBUAYAIBHO ISl KaXKIOTO CTYJCHTA TPYIIIBI, TaK U
UMETh 00l1Iee YCIOBUE JUISl BCEX CTYJEHTOB C Pa3IMYHbIMK BapHaHTaMM 3aaHus. Bo3aMoxkxHO
NOJpa3/IeIeHUE CTYJCHTOB Ha OT/EJIbHBIE IOATPYIIIBI - OpUrabl ¢ OOIIUM JIJIsl CTYICHTOB
JAHHOTO 00beAnHeHus 3ajaHueM. I [pumepbl BapuaHTOB 3alaHUM IPUBECHBI 1anee (CM.
KOHTPOJIbHBIE BOIIPOCHI HA yMEHUs). BhimonHeHHbIe 3a1aHusT HEOOX0 MO
IIPOJEMOHCTPUPOBATh NPENOJABATENIO HeNocpeAcTBeHHO Ha IIDBM u, onuumonansHo,
YKa3aHHOM OTJIaIOYHOM KOMIUIEKTE, TAKUM 00pa3oM, OJATBEPAUB KOPPEKTHOCTh BBIOIHEHUS
IIPOrPaMMBbI B COOTBETCTBHH C YCIOBUEM 3a/laHU.

3amuTa 1a00paTOpHON PabOTHI 3aKIIOYACTCS B U3JI0KEHUH CTYJEHTOM OCHOBHBIX MOMEHTOB U
0O0BSICHEHUH JIOTUKH pabOTHI IPOTPaMMBbI B IIEJIOM, B3aUMOJICHCTBUS OCHOBHOTO KOHTpOJLIepa
¢ nepudepuitHpIMU (HYHKIIMOHATIHHBIMU MOJYJISIMU (eciiu TpeOyeTcs no 3a1anuto). CTyIeHT
JIOJIKEH MPOJIEMOHCTPUPOBATh padoTy nporpammsl Ha [IDBM u, TeM cambIM, OATBEPAUTH
KOPPEKTHOCTbH MOJTYYECHHBIX BHIYMCICHUIN U JOCTUTHYTHIX PE3yIbTaTOB.

JlomyckaeTcs BblIaya CTyJeHTY KaK JOTIOJTHUTEIBHBIX YTOYHSIONUX BOTIPOCOB T10 aJITOPUTMY
MPOrpaMMbl, BHYTPEHHEM CTPOCHHIO UCIOIb3yeMOr0 KOHTPOJIEpa, ero nepudepuitHpIx y3IoB,
YCTPOMCTBY M MPUHIHUITY PaOOTHI JOTIOIHUTEIBHBIX (DYHKIIMOHAIBHBIX MOJIYJICH, TaK | 110
MPOHJICHHOMY MaTepHainy Kypca (IpuMephl CM. B KOHTPOJIBHBIX BOIIPOCaX HA 3HAHUS).

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3annaHupoOBaHHbIE pe3ynbTaThl | Borpockl/3aganus s npoBepKu

00y4eHUs IO TUCIUILINHE

3HaTh: 0a3oBbIe APXUTEKTYPbI 1.MK cepuu Tiva-C. MukpokonTposiep. Moenu
MUKPOIPOLIECCOPHBIX namartu. [Tamsars O3Y u [13VY.
(MUKPOKOHTPOJIJIEPHBIX ) CUCTEM 2.MK cepun Tiva-C. MEUKpOKOHTpOJIIIEP.
Cortex-M3/M4 ApPXHUTEKTYpbI BEIYUCIUTEIbHO-TOTHYECKUX

ycrpoiictB. Monenu RISC u CISC.

3.MK cepuu Tiva-C. IlpeacraBienue uucen Ha
A3bIKe BbICOKOTO ypoBHsI C/C++. TUIBI JaHHBIX
xomnmsitopa Cu B cpene CCS nis
MuKpokoHTpoJuiepoB Tiva-C. butosble onepanuu.

Onucanue MIKAJbI OLlEeHUBAHUS

Oyenka: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 85

Onucanue xapaxmepucmuxu 8blnoaneHus 3uanus: OleHKa "OTJIIMYHO" CTaBUTCS CTYJIEHTY, €CIIU OH

BBITIOJTHUIT BCC 3alaHUA TIPAaBUJILHO 0e3 KPUTHYCCKUX 3aMEUuaHui U YCIICIITHO OTBCTUJI HA BCC
JOIMMOJTHUTECIIbHBIC BOITPOCHI.

Oyenxa: 4 («XOpOIIIO»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10

Onucanue xapaxmepucmuxu 6blnoaneHus 3nanus: OLeHKa "Xopouo" cTaBUTCA CTYACHTY, €CJIH OH
BBITIOJTHIJT TTPAKTHYECKH BCE 33JJaHUS TIPABHIILHO ¢ HE3HAYUTEILHBIMH 3aMEUaHUSIMH M YCIICIITHO

OTBCTHUII HA 6OJIBI_I_IYIO YacCTb AOIMOJIHUTCIIBHBIX BOIIPOCOB.

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax. 50
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Onucanue xapakxmepucmuxu evinoaneHus snanusa: OneHKa "y10BIeTBOPUTEIBHO" CTaBUTCS
CTYIEHTY, €CJIM OH BBITIOJHUII OOJIBIIYIO YacTh 3a/laHUi MPAaBUIBHO MPH HAJTUYUN HEKPUTHUECKUX
3aMEYaHMI U YCIEITHO OTBETUJI, IO KpailHel Mepe, Ha MOJIOBUHY JOMOIHUTEIBHBIX BOIIPOCOB.

Oyenxa: 2 («HEYIOBIECTBOPUTEIHHOY)

Onucanue xapakxmepucmuku evinoanenus sHanus: O1eHKa "Hey10BIETBOPUTEIBHO" CTaBUTCS
CTYJEHTY, €CJIM OH: - HE BBIIIOJIHWJI 33/IaHH€ B IPUHIIUIIE; - HE BBHIIIOJHUII TPABUIIBHO OOJIBIIYIO
9acTh 33/IaHUH; - Pe3yJIbTaThl Pa0OTHI COJEPKAT CYIIECTBEHHBIE 3aMEeUaHus, TPEOyIoIme
WCIIPABIICHUH; - HE CMOT MPAaBUJILHO U MOHSITHBIM 00pa30M OTBETUTH, IO KpaiiHell Mepe, Ha
II0JIOBUHY JOIOJIHUTEIBHBIX BOIIPOCOB.

KM-7. KourpoJabHasi pagora Ne 2 (MukpokontpoJuiepbl Tiva-C)

@opmbl peasau3anun: bunets (MMCbMEHHBINA OITPOC)

Tun koHTpoIBLHOrO MeponpusaTus: KourponpHas padora

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa npoBeneHusi KOHTPOJIbHOro Meponpusitusi: KonrponbsHas padora Ne 2 nmpoBoauTcs
B OYHOM MOpPsAJKE B KOMIIbIOTEpHOM Kjacce ¢ [I9BM. Ot1Bersl U penieHus 3aaad npeaocTaBIsllOTCS
CTYZICHTAaMH Ha MPOBEPKY B MHCbMEHHOU (opme. Kaxkiplii BAprHaHT OMIIETOB KOHTPOJIBHOM paboTHI
BKJIIOUAeT B ce0s JIBE YacTH - TEOPETHYECKHil BOMPOC W MpakTUyeckoe 3amanue. Jlomyckaercs
BBITIOJIHCHHE TPAKTUYECKOW YacTH 3alaHusi HemocpenctBeHHo Ha [IOBM ¢ pemoncrpanueit
paboTOCIOCOOHOTO U OTJIAXKEHHOTO KOJa MporpamMmbl. J[ITUTENbHOCTh KOHTPOJIBHOM paboTsl 1-1,5
akaJ. yaca.

Kpartkoe cogep:xxanue 3aganus:
TumoBoe 3a7aHne KOHTPOIBHOM pabOTHI COCTOUT U3 ABYX YacTell - TEOPETHYECKOTO BOIPOCa
(cM. KOHTPOJIbHBIE BOTIPOCHI HAa 3HAHUS) U MPAKTUYECKOE 3a/IJaHue (CM. KOHTPOJIbHBIE BOIIPOCHI
Ha yMeHus1). Ha TeopeTndeckuii BOIpoc CTyAEHTY HEOOXOMMO IIPEIOCTaBUTh Pa3BEPHYTHIM
OTBET B MUCbMeHHOM Gopme. [IpakTiueckoe 3aaHue TpedyeT coCTaBICHUS
COOTBETCTBYIOIIETO Koja mporpamMmbl Ha si3bike C/C++. Ero takxe MOXHO 0)OpMUTH B
MMCBbMEHHOM BHJIE WM IPOAEMOHCTPUPOBATh NPENOIABATENI0 HENOCpeACTBEHHO Ha [IDBM
(pexomeHayeTcst), TaKuM 00pa3oM, MOATBEPANB KOPPEKTHOCTD BHITIOJHEHUS IPOTPaMMbl B
COOTBETCTBUU C YCIIOBUEM 3aJaHus. B 3TOM ciryyae 10mycTUMO MPOU3BECTU OLIEHKY
MPaKTUYECKON YacTH 3aJaHus 10 (aKTy TOTOBHOCTH M pab0OTOCIIOCOOHOCTH MTPOTrpaMMBI (10
YMOJIYaHUIO, U TEOPETHYECKAs U IPAKTUYECKAs YACTH 3aJIaHUs POBEPSIIOTCA MPENOAaBaTEIEM
1ocJie 3aHATUH, IPUYEM I IPOBEPKU MTPOrPaMMHOTO KOJ1a IPEToAaBaTeNo NOTpedyeTCs
CaMOCTOSITENILHO BBINOJIHUTH MIEPEHOC MPOrPaMMHOI0 K0J1a U3 pyKOMUCHOTo (popmara B
AIIEKTPOHHBIN MyTEM ero Habopa B COOTBETCTBYIOIIEH Cpeie pa3pabOTKU MPOrpaMMHOTO
obecrnieueHus st MUKpoKOHTpoiepoB Tiva-C). [IpuMepsl BapraHTOB 3aJaHUil 110
TEOPETHUYECKOM U MPAKTHUECKON YaCTsIM OMJIETOB KOHTPOJIHHOM pabOTHI IPUBEACHBI JajIee.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3anyaHUpOBaHHbIE pe3yabTaThl | Bompockl/3aganus s NpoBepKU
00y4YeHHsI 110 TUCHUTUIMHE

3HaTh: 0a30BBIE APXUTEKTYPHI 1.MuxpoxonTposuiepsl cemerictBa Tiva-C. OOmue
MHUKPOIPOIIECCOPHBIX CBEJICHUS.

(MUKPOKOHTPOJIJIEPHBIX) CHUCTEM 2.MukpokoHTpoJiepsl cemelictBa Tiva-
Cortex-M3/M4 C. BeictponeiictBytoriee sapo tuna Cortex-M3/M4

3.MukpokonTpoiepsl cemeiicta Tiva-C. ApxuTekTypa.
CtpyKTypa 1 OCHOBHBIE (DYHKIIMOHAIbHbIE OJIOKH.

4. MuxkpokoHTpoiuteps! cemeiicta Tiva-C. [Togcucrema
TaKTUPOBAHMSL.

5.MuxkpokonTposiepsl cemeiicta Tiva-C. OcHOBHBIE
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3anmaHupoBaHHbIE pe3yabTaThl | Borpockl/3aganus s NpoBEpKH
00y4YeHUs 10 TUCITUTINHE

nepudepuitHpie y3Ibl (TakMepbl-CUETYMKHU, TOPTHI BBO/IA-
BBIBO/1a, 10CJIE10BATENIbHBIN ACUHXPOHHBIN NOPT Hepeaadn
nanubix, ALIT).

6.Muxpokontposepsl cemeiictsa Tiva-C. [lepudepus.
TaliMepbI-CUEeTYHKH.

7.Muxpokontposepsl cemeiictsa Tiva-C. [lepudepus.
[TopTel BBOA-BBIBOAA.

8. MukpoxoHTposiepsl cemerictBa Tiva-

C. Ilepudepus. [Tocnenosarensubiii mopt UART
(USART).

9.MukpokoHTposuiepsl cemerictBa Tiva-C.

[Tepudepus. AnanoroBoro-nu@poBoit mpeodpa3oBaTeb.
10.MukpokonTposnepsl cemerictBa Tiva-C. MHTepdeiich
oOMeHa nHpopManrein Mexay yCTpOHCTBAMH.
11.MuxkpokouTposiepsl cemeiictsa Tiva-C. CucremHbie
pETUCTpBI HACTPOHKHU MapameTpoB padoTsl MK.
CroposxeBoil Taiimep.

12.CpaBHeHUE PYHKIIMOHAIBHBIX BO3MOXKHOCTEN
MUKpOKOHTpoJuiepoB cemerictB MSP430 u Tiva-C
(MSP432).

13.060cHOBaHUE BEIOOpA KOHEYHOU MOJICIIH
MHUKpOKOHTpoJuiepa cemerictBa MSP430, Tiva-C wim
MSP432 B cooTBeTCTBIH ¢ 0003HAYCHHBIMU KPUTEPUSIMU U
YIIOBJIETBOPSIOIIEH HEOOXOIUMBIM TEXHHUECKUM
TpeOOBaHUSM U YCIOBUSAM JKCILTyaTaIlUu.

OnucaHue MKaJbI OlleHUBAHUS

Oyenxa: 5 («OTIUYHOY)

Onucanue xapakmepucmukuy 6blnoIHeHus 3Hanus: TIpuopuTeT MMeeT MpaKTHIecKast 9acTh 3aJaHHs.
Orenka "oTIMYHO" BBICTABIISETCS, €CIU: - IPUCYTCTBYET KOPPEKTHBIN OTBET Ha TEOPETUUECKUI
BOIIPOC WJIA OH COJICPIKHUT HECYIISCTBCHHBIC 3aMEUYaHWsI, HAI[PHUMEP, MOXKET ObITh HEJJOCTATOYHO
MOJIHBIM; - 33a]1a4a pellieHa B MOJTHOM 00beMe HIIM UMEET HEeKOTOPhIE HEJIOUETHI, HE SBIISIOIINECS

KPUTHYICCKIMH.

Oyenxa: 4 («XOpOILIO»)

Onucanue xapakmepucmukuy 6blnoaHeHus 3Hanus: TIpuopuTeT MMeeT MpakTHIecKast 9acTh 3aJaHHs.
Onenka "Xopo1o" BBICTABIIAETCS, €CIU: - UMEETCS B 1[€JIOM IPABUIBHBIN OTBET Ha TEOPETHUECKUIA
BOTIPOC I OH COJICPKHUT CEPbE3HBIC 3aMEUYAHMsI, HATPHUMEP, HEKOTOPBIE CPOPMYTUPOBAHHBIC
TE3HCHI HE SABIIAIOTCS BEPHBIMHU; - 33]]a4a pellieHa B MOJTHOM 00bEME UK HE MOJTHOCTHIO
COOTBETCTBYET YCIOBHIO 33JIJaHUS WM UMECT HEKOTOPBIC ONIMOKH, HE SIBISTFOIIIHECS KPUTHICCKIMH.

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)

Onucanue xapakmepucmuku 6blnoIHeHuss 3Hanus: TIpuopuTeT MMeeT MpaKkTHIecKas 9acTh 3a/1aHHsl.
Orenka "y0BIETBOPUTENHHO" BHICTABIISIETCS, €CIIH: - UMEETCSI B 11€JIOM MTPaBUIIbHBIN OTBET Ha
TEOPETUICCKHUI BOIIPOC WITH OH COACPKUT CePhE3HbIC 3aMEUaHusl, HAPUMED, HEKOTOPBIS
c(hOpMyIIMPOBAHHBIE TE3UCHI HE SIBISIFOTCS] BEPHBIMH; - 33]1a4a HE TIOTHOCTHIO COOTBETCTBYET
YCIIOBHIO 33JIaHUS W/WIIN COJIEPKUT HEKOTOPBIE CYIIICCTBEHHBIE OMMOKH. [Ipyroit BapuaHT, eciu: -
OTCYTCTBYET OTBET Ha TEOPETUUYECKUI BOMPOC UM OH B KOPHE HEMPABUIIBHBIN; - 3a/1a4a pelieHa B
MOJTHOM 00bEeMe WITH UMEET HEKOTOPBIE OITHOKH, HE SBJISIONINECS KPUTHICCKUMHU.

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)
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Onucanue xapaxmepucmuxu evinoanenus snanus: OUeHKa "Hey10BIETBOPUTENIBHO" BBICTABIISETCS,
€CJIU: - OTCYTCTBYET OTBET Ha TEOPETUUYECKHI1 BONIPOC WIIM OH B KOpPHE HENPABUIIbHBIN; -
OTCYTCTBYET BBITIOJIHEHHAS 3a/]a4a 110 TPOrpaMMHUPOBAHUIO UITU 3a/1a4a BHINIOJIHEHA, HO MPU
3aIycKe MporpaMMbl BOSHUKAIOT KPUTUYECKUE OLUTHOKH.

KM-8. JIaboparopnasi padora Ne6, Tiva-C

®opmbl peajn3anuu: KoMIbroTEPHOE 3a1aHKE

Tun koHTpoBLHOrO0 Meponpusitus: Jlabopatopnas padora

Bec koHTpOobHOr0 Meponpustusi B BPC: 10

IIpoueaypa npoBefeHnsi KOHTPOJIbHOI0 MeponpusaTus: JlaGopatopHas pabora mpoBOAUTCS B
KoMrbloTepHOM kiacce ¢ [IDOBM. Otnagka u TecTupoBaHHE KOJla MPOTrpamMM OCYIIECTBISETCS
HEMOCPEACTBEHHO Ha CIEMaIbHOM 000pYIOBaHUH, BKIIOUYAIOIIKUM B C€0sl KOMIUIEKTHI OTJIaJOYHON
IUIaThl ¢ MUKPOKOHTposuiepoM Tuma Tiva-C U IOmoNHUTENbHBIX (QYHKIMOHATBHBIX Momynel. Ha
KOMIIbIOTEpAX JOJKHO OBITh YCTAHOBJIEHO COOTBETCTBYIOILEE IPOrpaMMHOE OOecredeHue s
COCTaBJIEHHUS KOAa IporpaMm Jjisi MUKpokoHTpoiutepoB Tiva-C m MSP432 (mporpammMHasi cpena
Code Composer Studio, Bep. 6.2) dupmbl Texas Instruments. B oTnenbHbIX caydasx JOMyCKaeTcs
BBINIOJIHEHHE J1a00paToOpHOl pabOThl B COKpALIEHHOM O0bEME IpPHU OTCYTCTBHM BO3MOXXHOCTHU
B3aUMOJIEHCTBUA ¢ TpeOyeMbIM oOOpynoBaHHMEeM. Torja TECTHUpOBAaHME M OTJAAKa IMPOrpaMm
MIPOM3BOJIUTCS CHJIAMH BCTPOSHHOT'O CUMYJISITOPA padoThl MUKPOKOHTpoJutepoB Tiva-C, BxomsiieM
B COCTaB nakera nepeuuciessoro I10.

Kpartkoe cogep:xanue 3aganus:
JlaGopatopHasi paboTa COCTOUT U3 CIEAYIOLUIMX OCHOBHBIX MOMEHTOB!
- BzaumoielicTBue moap30BaTels ¢ MUKpOKOHTposuiepamu cemerictBa Tiva-C. [TonkmoueHue
pa3JIMYHBIX OPTaHOB YIPaBJIEHUS U 0TOOpakeHUs rpadudeckoil MHGopMauu.
- [lonnporpamma 06paboTYHKa HAXKATUS KHOITOYHOT'O TIEpEKITIoYaTels (OAHOKPATHOE U
MHOI'OKpaTHOE Haxatus) ¢ GyHKIKEH MoAaBiIeHus Apede3ra KOHTakToB. PaboTa ¢ KHOMOYHOM
KJIaBUaTypoi 4 x 4.
- BbIBOZ pe3ysIBTaTOB C MOMOIIBIO CEMUCETMEHTHOIO CBETOAMOIHOTO HHANKATOpa. CXeMbI
BKJIFOUEHUS DJIEMEHTOB MHIUKATOPA C OOIIUM aHOJIOM U C OOLIUM KaTOJOM.
[TocnenoBarenbHas U napajuienbHas nepeaada nHopMaluy B UHIUKATODP.
- Busyanu3zanus nnpopmaiuu ¢ moMoIbio 3HaKOCUHTE3UPYIOIIEro 0yKBEHHO-IH(PPOBOTO
uHAuKaTopa 16 cuMBoIOB X 2 cTpoku. [logkmrouenue no 8-pasp. u 4-pasp. napauieaIbHbIM
uHTepdeiicam.
- I3Mepenune NIUTeNbHOCTH HHTEPBAJIOB U OPraHU3alllsl BPEMEHHBIX 3a/1€P>KEK C TIOMOIIBIO
BCTPOCHHBIX TalilMEPOB-CUETYNKOB MUKPOKOHTpoJuIepa cemeiicta Tiva-C.
- Pabota ¢ BctpoennbiMu AL u LIATII. M3mepeHue nocTOsTHHOTO HAIPsKEHHsI Ha IpUMepe
BCTPOEHHOTI'0 aHAJOrOBOI0 JaTYMKa TEMIEPATypPhbl UM BHEIIHETO HCTOYHUKA CUTHAJIA.
Peructpanus nepuoanueckux curianoB. @opMUpOBaHUE CUTHAJIOB HANPSKEHUS! TOCTOSIHHOTO
YPOBHSI U TIEPEMEHHBIX CUTHAJIOB CIO0XKHON (OPMBI.

BrimonHenue paboThl 3aKiI04aeTCs B:

- COCTaBJICHHUS COOTBETCTBYIOIIETO KO/Ia IMporpamMm Ha si3bike CH.

- OTJIAJIKE U TECTUPOBAHUS Pa3pabOTaHHOM MPOrpaMMbl ¢ IPUMEHEHUEM OTJIaJIOYHOM IJIaThl Ha
6a3e mukpokonTposuiepa tumna Tiva-C (unu B cumynstope [IDBM npu orcyrerBun
BO3MOXHOCTH pabO0ThI ¢ 0003HAYECHHBIM 000PYIOBAaHUEM ).

3agaHus MOTYT OBITh IPEACTABICHBI MHAUBUAYAIBHO JJIS KQXKI0TO CTY/A€HTA IPYIIIbI, TaK U
UMETh 00I11Iee yCI0BHE JUIsl BCEX CTYJEHTOB C pa3JIMYHbIMU BapHaHTaMU 3aJaHusl. Bo3mMoxHO
MOJpa3JieIeHue CTYJCHTOB Ha OTJIEJIbHbIE MOATPYIIIBI - OpUraibl ¢ OOIIUM /ISl CTYICHTOB
JTaHHOTO 00beaMHeHus 3aianueM. I [puMepsl BapraHTOB 3aJaHUI IPUBECHBI Aajiee (CM.
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KOHTPOJIbHBIE BOIIPOCHI HA yMEHUSs ). BhinonHeHHbIe 3a1aHusT HEOOX0JMMO
MPOAEMOHCTPUPOBATH MPENOIaBATEN0 HEMOCPEeACTBEHHO Ha [I9BM u, onuuoHansHo,
YKa3aHHOM OTJIaJ0YHOM KOMILJIEKTE, TAKUM 00pa3oM, MOATBEPAUB KOPPEKTHOCTH BHIMIOJHEHUS
IIPOrpaMMbl B COOTBETCTBUHU C YCIIOBHEM 3aJlaHU.

3amuTa 1a00paTOpHON PabOTHI 3aKIIOYACTCS B U3JI0KEHUH CTYJEHTOM OCHOBHBIX MOMEHTOB U
00BSICHEHUH JIOTUKH pabOTHI MPOrpaMMBbl B IIEJIOM, B3aUMOJICHCTBUSI OCHOBHOTO KOHTpOJIIepa
¢ nepudepuitHEIMI (PYHKITHOHATBHBIMA MOIYJISIMH (€CiIi TpeOyeTcs mo 3ajaannio). CTyIeHT
JIOJDKEH TPOJIEMOHCTPUPOBATh padoTy nporpammsl Ha [I9BM u, Tem cambIM, TOATBEPANUTH
KOPPEKTHOCTbH MOJTYYEHHBIX BHIYUCICHUI U JJOCTUTHYTBIX PE3yJIbTaTOB.

JlomyckaeTcs BblIaya CTyEHTY KaK JOMOTHUTENbHBIX YTOYHSIOIUX BOIPOCOB 110 aJITOPUTMY
IPOrpaMMbl, BHYTPEHHEM CTPOCHHIO HCIOIb3YEMOI0 KOHTPOJIEPa, ero nepudepuitHbix y3Jos,
YCTPOMCTBY M MPUHIHUITY PaOOTHI JOMIOJHUTEIBHBIX (DYHKIIMOHATBHBIX MOJIYJICH, TaK | 10
MPOHICHHOMY MaTepHaly Kypca (IpuMepbl CM. B KOHTPOJIBHBIX BOIIPOCAX HA 3HAHUSA).

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHupOBaHHBIE PE3YNbTAThHl OOYUEHUS 110
JMCIUIIIIMHE

Bomnpocel/3aganus s mpoBepKu

3HaTh: CXEMOTEXHUYECKHE
MUKPOTIPOIIECCOPHBIX
(MMKPOKOHTPOJIJIEPHBIX) CHUCTEM Ha OCHOBE
KOHTpoJuiepoB cemeiictBa Cortex-M3/M4

ACIICKTHI

1.MK cepuu Tiva-C. Berpoennsie 16/32-pasp.
TaliMepbI-cCueTYUKU. Monynb TaiMepoB
obuiero HazHaueHuss GPTM.

2.MK cepun Tiva-C. Moaynb mupoTHO-
umnyiascHoi Moaymsiuuu (LHUM). Taiimepsl-
cueTuuku. Pesepc cuera. PopmupoBanue
curnanos [HI1M.

3.MK cepuu Tiva-C. BcTpoeHHbIE CUCTUHKT
3axBara 1 cpaBHeHus1 CCP.

4. MK cepun Tiva-C. BcTpoeHHBIN MOAYIb
peanbHOTrO cuera Bpemenu RTC.

5.MK cepuu Tiva-C. BctpoeHHbli 6510k
aHaJIOrOBOr0-IM(PpOBOTO NMPeoOpa3oBaHUS
(ALIT). Oburee ycTpoicTBO.

6.MK cepuu Tiva-C. BcrpoeHHbIH MOIYTb
AUII. IMocnenoBarenbHas BiOOpKa. Ouepennb
FIFO.

7.MK cepuu Tiva-C. BctpoeHHble
KoMIaparopsl. Moaysb cpaBHEHUS.

8.MK cepuu Tiva-C. [Ipouecc noiaydyeHus
nmanHbix oT ALIL ITopsinok BeIOOPKH.

9.MK cepuu Tiva-C. Ilepenaua naHHbIX OT
AIII Bo BHYTpEHHIOIO ITAMATh
MHUKpPOKOHTpoJiepa. Bzanmonencraue ¢
koHTposutepoM ITII (mpsimoit mocTym
TTaMSITH ).

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIUYHO)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 85
Onucanue xapakmepucmuku epinonnenus 3uanusa: OleHka "oTINYHO" CTaBUTCS CTYNEHTY, €CIIH OH
BBITIOJTHIJT BCE 3aJJaHUS TIPABUIILHO 0€3 KPUTHUSCKHUX 3aMEYaHHUI U YCIICITHO OTBETHII Ha BCE
JOTIOTHUTETbHBIE BOMPOCHI.
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Oyenka: 4 («xXOpoLIOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 710
Onucanue xapaxmepucmuxu 6blnoaneHus 3nanus: OUeHKa "Xopono" cTaBUTCA CTY/ACHTY, €CJIH OH
BBITMIOJIHIII TPAKTHUYECKH BCE 3aJJaHUs MPABUIILHO C HE3HAYUTEIbHBIMU 3aMEUaHUSIMU U YCIICIIHO
OTBETHJI Ha OOJIBIITYIO YaCTh JIOTIOJHUTEIBHBIX BOIIPOCOB.

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 8binoanerus 3uanus. OueHka "yJ10BJI€TBOPUTEIILHO" CTaBUTCA
CTYJCHTY, €CITU OH BBITIOJTHIII OOJIBIIYIO YaCTh 33JJaHUH MPABUIHLHO NP HATHYUU HEKPUTHUECKUX
3aMeuyaHMil U yCIelHO OTBETHII, IO KpaiiHell Mepe, Ha MOJIOBUHY JOTOJIHUTEIbHBIX BOIIPOCOB.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)

Onucanue xapakmepucmuku 8vinoanenus 3uanus. OueHka "Hey10BJIETBOPUTEIBHO'" CTaBUTCS
CTYACHTY, €CITU OH: - HE BBIIIOJIHIJI 33/IaHUE B IPUHLIUIIE; - HE BBIMOJIHII IPABUIBLHO OOJIBITYIO
4acThb 3a/laHui; - pe3yNIbTaThl pabOThI COIEPKAT CYIIECTBEHHBIE 3aMeYaHMUsl, TpeOyromme
MCIIPABJICHUH; - HE CMOT IPAaBUJILHO U MOHSTHBIM 00pa30M OTBETUTH, IO KpaliHEl Mepe, Ha
MOJIOBUHY JOTOJIHUTEIBHBIX BOIIPOCOB.

KM-9. JIaboparopuasi padora Ne7, Tiva-C

®opmbl peaausanun: KomnbroTepHoe 3a1aHue

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpustusi B BPC: 10

IIpoueaypa npoBefeHHsi KOHTPOJIbHOI0 MeponpusaTusi: JlaGopatopHas pabora MpoBOAUTCS B
KoMrbioTepHOM Kkiacce ¢ [IOBM. Otnagka u TecTupoBaHHME KOJla MPOTpamMM OCYIIECTBISETCS
HEMOCPEACTBEHHO Ha CHEelMaIbHOM 000pYIOBaHUH, BKIIOUYAIOIIUM B €05l KOMIUIEKTHI OTJIaJ0OYHON
IUIaThl ¢ MUKPOKOHTposuiepoM Tuma Tiva-C U IOmOoNMHUTENbHBIX (QYHKIMOHATBHBIX Momyneld. Ha
KOMITbIOTE€paX JOJKHO OBITh YCTAHOBJIEHO COOTBETCTBYIOILEE IPOTrpaMMHOE OOecredeHue s
COCTaBJIEHHUS KoJia mporpamm Juisi MUKpokoHTposiepoB Tiva-C u MSP432 (nmporpammuas cpena
Code Composer Studio, Bep. 6.2) dupmsl Texas Instruments. B oTaenabHbIX cilydasix JOMyCKaeTcs
BBIMIOJIHEHHE J1a00paTopHOl pabOThl B COKpAIIEHHOM O0bEME NpHU OTCYTCTBHM BO3MOXXHOCTH
B3aUMOJIeHicTBUA ¢ TpeOyeMbIM oOopynoBaHueM. Toraa TECTHMPOBAHHME M OTJIAAKa MPOrpaMMm
MIPOU3BOJUTCS CUJIAMU BCTPOEHHOT'O CUMYJIATOpa padoThl MUKpPOKOHTposuiepoB Tiva-C, BxozsieM
B COCTaB Iakera nepeurcieHHoro 110.

KpaTkoe conep:kanue 3a1aHusi:
JlaboparopHas paboTa COCTOUT U3 CIEAYIOIINX OCHOBHBIX MOMEHTOB:
- [lepecbuika TaHHBIX Yepe3 MOCIIe0BATEIBHBIA TOPT MUKPOKOHTpouIepa cemeticTra Tiva-C.
[TprMepsl BOZMOKHBIX BApUAHTOB: MPUEM U Mepeaada OJUHOYHON «ITOCBUTKIY, OAMHOYHOTO
MakeTa JIAHHBIX (BKITIOYAeT HECKOJIBKO «TIOCBUIOKY); HETIPEPhIBHAS TIepeava 3HaYCHU I
3JIEMEHTOB MacCHBa U T.II.
- BzaumoeiictBue MukpokoHTposuiepa cemeiictBa Tiva-C ¢ BHEITHUMH JaTYUKAMH U
YCTPOMCTBAMH PA3TUIHOTO HA3HAYCHUS B MOTYJIBHOM UCTIOJTHCHHH.
- [loamporpammel ipueMa-niepeauu JaHHBIX Yepe3 UMEIOIINECs B COCTaBe MUKPOKOHTPOILIEpa
uaTepdeiicer RS-232, RS-485, SPI, 12C, CAN u T.1. Pabora co cTaHIapTHBIMU ITPOTOKOJIAMHU
obmena nanabix SMBus, 1-Wire, HART, M-Bus, CANOne u mp.
B kadecTBe KOHEUHBIX MOJTIyJICH TIPeTaral0TCsl MHTETPATbHBIC MUKPOCXEMBI JTATIHKOB C
COOTBETCTBYIOIIIEH DJIIEMEHTHOM «O00BS3KOI» — NATYMKHU OINPEICTICHHS TeMIIepPaTyphl,
BJIQXKHOCTH, JTABJICHHSI, YPOBHS OCBEIICHHOCTH, BEJIMUYNHBI YCKOPEHUS, OPHCHTAIINN B
MPOCTPAHCTBE U T.1I.
- O06paboTka 1 mojydeHne nHPOpPMaIUi CEHCOPHBIX JATUUKOB MOJOKECHHSI YKa3aTes
PE3UCTUBHOTO U EMKOCTHOTO TUTIOB. [IpeoOpa3oBaHyie U CYMTHIBAHUE TAHHBIX C MUKPOCXEMBI

BHemHero ALIIT.
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- 3anuch ¥ CYMTHIBaHKUE HH(POpMAIUKN U3 MUKpocxeM BHemHel namsati tuna EEPROM,
FLASH u FRAM no 3ananHoMy uHTEpdEiiCy.

BeimoHeHre paboThl 3aKiI04aeTCs B:

- COCTaBJICHUSI COOTBETCTBYIOLIETO KOAA MPOTrpamMM Ha si3bike Cu

- OTJIAJIKE U TECTUPOBAHUS Pa3pabOTaHHOM MPOrpaMMbI ¢ IPUMEHEHHEM OTJIAJJOYHOH IUIaThl Ha
6a3e MukpokoHTposuiepa tuna Tiva-C (umu B cumynstope II9BM npu oTcyTcTBUN
BO3MOKHOCTH PabOThI ¢ 0003HAYEHHBIM 00OPYI0BAHHEM );

3agaHus MOTYT OBbITh IPEACTABICHBI MHIUBUAYAJIBHO I KQXJI0TO CTYACHTA IPYIIb, TaK U
UMETH 00I11ee YCIOBHE JUIsl BCEX CTYJEHTOB C Pa3JINYHbIMU BapHaHTaMH 3aJaHusl. Bo3mMokHO
HOJpa3/ielIeHue CTYJCHTOB Ha OT/IeJIbHbIE OArPYIIIBI - OpUraibl ¢ OOIUM /IS CTYICHTOB
JAHHOTO 00beAnHeHMs 3aanreM. I [puMepbl BApHaHTOB 3alaHUI IPUBEICHBI 1aee (CM.
KOHTPOJIbHBIE BOIIPOCHI HA yMEHU). BhinonHeHHbIe 3a1aHus HEOOX0JUMO
IPOJEMOHCTPUPOBATH MPENOIABATENIO HenocpeAcTBEHHO Ha IIDBM u, onuumonansHo,
yKa3aHHOM OTJIaJIOYHOM KOMIUIEKTE, TAKMM 00pa30M, MOATBEPIUB KOPPEKTHOCTD BBIIOJIHEHHS
IIPOrpaMMBbl B COOTBETCTBHHM C YCIIOBHEM 3aJaHUS.

3amuTa 1a00paTOPHON PAdOTHI 3aKITFOYACTCS B U3JIOKCHUH CTYJICHTOM OCHOBHBIX MOMEHTOB U
00BSICHEHUH JIOTUKH PabOThI IPOrPaMMBI B 11€JI0M, B3aUMOJICHCTBHS OCHOBHOT'O KOHTPOJIIEpa

¢ nepudepuitHpIME (QYHKIIMOHAIBHBIMU MOAYIISIMU (eciu TpeOyeTcs 1o 3ananuio). CTyneHT
JIOJDKEH MPOJIEMOHCTPUPOBaTh padoTy nporpammsl Ha [I9BM u, Tem cambIM, IOATBEPANUTH
KOPPEKTHOCTb MOJyYCHHBIX BBIYMCICHUIA U IOCTUTHYTHIX PE3YJIbTaTOB.

JlomyckaeTcs BbIlaua CTYJCHTY KaK JOTIOJHUTEIBHBIX YTOUHSIOIIMX BOIIPOCOB 10 AITOPUTMY
IPOTPaMMBbI, BHYyTPEHHEM CTPOEHHIO HCIIOJIb3YEMOT0 KOHTPOJLIEpa, €ro NepuepruitHbIX y3II0B,
YCTPOMCTBY M MIPUHIMITY PAOOTHI IOTIOJHUTENBHBIX ()YHKIMOHAIBHBIX MOIYJICH, TaK U T10
NpOoiiIeHHOMY MaTepHaiy Kypca (IIpruMepsl CM. B KOHTPOJIBHBIX BOIIPOCAX HAa 3HAHWUA).

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3angaHupOBaHHbIE
pe3yibTaTthl  O0y4YeHHUs
10 JMCIUTUINHE

Bonpocel/3aganus 11t IpoBepKH

3HaTh: A3BIK BBICOKOTO

ypoBHs — Cu

1.MK cepun Tiva-C. IIpoTokoJibl CBS3M U MIEpelauul JTaHHBIX.
B3anMozencTere ¢ BHEIIHUMU YCTPOHCTBAMM.

2.MK cepun Tiva-C. YHUBepcalIbHBII aCHHXPOHHBIN TIPHEMO-
nepenatuuk (Y AIIIL, UART). IlocnenoBarensuselii unTepdeiic SCI.
3.MK cepuu Tiva-C. Unarepdeiic UART. IonayaymiekcHas u
MTOJIHOAYTUIEKCHAs niepenada ganHelx. @opmar kaapa. Hactpoiiku
CKOpPOCTH Ilepeauu. Peructpsl.

Onucanue MKAJbI OIICHUBAHUSA:

Oyenka: 5 («OTIUIHOY)

Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 85
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "oTJIMYHO" CTaBUTCS CTYAEHTY, €CIIU OH
BBITIOJTHIJI BCE 3aJJaHUs TPABUIILHO 0€3 KPUTHUECKHUX 3aMEYaHUN U YCIIEITHO OTBETUII Ha BCE

JOIMMOJTHUTECIIbHBIC BOITPOCHI.

Oyenxa: 4 («XOpOIIIOY»)

Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 6blnoaneHus 3nanus: OLUeHKa "Xopouo" cTaBUTCA CTY/ACHTY, €CJIH OH
BBITIOJTHIUT TTPAKTHYECKH BCE 33JJaHUS MPABHILHO ¢ HE3HAYMTEILHBIMH 3aMCUaHUSIMH M YCTICIITHO
OTBETUJI Ha OOJBIIYIO YaCcTh IOTIOJHUTEIHHBIX BOIPOCOB.
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Oyenka: 3 («yIOBIETBOPUTEILHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuku evinoanenus 3uanus: O1neHkKa "y10BIeTBOPUTEIBHO" CTaBUTCS
CTY/ICHTY, €CJI OH BBITIOJHHJI OOJIBIIYIO YaCTh 33JaHH IPABUIBHO MPH HATUYHH HEKPUTUICCKUX
3aMeUYaHWil U YCTIEITHO OTBETHII, IO KpaifHel Mepe, Ha MOJIOBUHY JOTIOJIHUTEIHHBIX BOITPOCOB.

Oyenka: 2 («<HEYJTOBJICTBOPUTEIHLHOY)

Onucanue xapakmepucmuku epinonnenus 3uanusa: OueHka "HeyJOBIECTBOPUTEIbHO" CTABUTCS
CTY/ICHTY, €CIT OH: - HE BBITIOJHIJI 33/IaHUE B IPUHIIUIIC; - HE BBITIOJIHUI TPABHIBLHO OOJIBIITYIO
4acTh 3aJIaHUI; - pe3yJIbTaThl paOOTHI COIEPIKAT CYNIECTBEHHBIC 3aMEUYaHMs, TPEOYIONTHE
UCTIPABJICHUH; - HE CMOT TMPABWJIBHO U TIOHSATHBIM 00pa3oM OTBETHUTH, IO KpaifHel Mepe, Ha
MOJIOBUHY JOMIOJIHUTEIHHBIX BOIIPOCOB.

KM-10. JIa6opaTopnasi padora Ne§, MSP432

®opmbl peajusanun: KomnbroTepHoe 3a1anue

Tun koHTpOIBLHOTO MeponpusaTus: JlaboparopHas padora

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa npoBeaeHnsi KOHTPOJIbHOr0 MeponpusTusi: JlaGopatopHas paboTa MpOBOIUTCS B
KoMmbloTepHOM kiacce ¢ [IOBM. Otnanka U TeCTHpOBAaHUE KOJia MPOrpaMM OCYIIECTBISETCS
HEIMOCPEICTBEHHO Ha CHEIUaIbHOM 000PYI0BaHUH, BKIIOYAIONIUM B C€0s1 KOMIUIEKTHI OTIa0YHOM
IIaThl ¢ MUKPOKOHTpoiiepoM Tuna Tiva-C U ITOMOJHUTENbHBIX (YHKIIMOHANBHBIX Moayneil. Ha
KOMITBIOTEPAX JOJDKHO OBITh YCTAHOBIIEHO COOTBETCTBYIOIIEE IPOTPAMMHOE OOECIeueHHUe st
COCTaBIIEHUS KoJla mporpamm st MUKpokoHTpoiiepoB Tiva-C u MSP432 (mporpammuas cpena
Code Composer Studio, Bep. 6.2) dupmbr Texas Instruments. B oTaenbHBIX ciydasx JOMyCKaeTCs
BBIMIOJIHEHHE J1a00paTopHOil paboOThl B COKpAIIEHHOM O0bEMe MpHU OTCYTCTBHHM BO3MOXHOCTH
B3aMMOJICHCTBHS C TpeOyeMbIM oOopymoBaHueM. Torma TECTHPOBAHWUE M OTJIaJKa IMPOrpaMM
MIPOU3BOJUTCS CUJIAMU BCTPOCHHOTO CUMYIIATOpa paboThl MUKPOKOHTposuiepoB Tiva-C, BxozsieM
B cocTaB Makera nepeuncienHoro [10.

Kpatkoe conepxxanue 3agaHus:
JlaGopaTopHast paboTa COCTOUT U3 CJIEAYIONINX OCHOBHBIX MOMEHTOB:
- O3HaKOMIIEHHUE C OIIEHOYHOM TJIaTOi B cocTaBe 0Tiaa04Horo komruiekta LaunchPad MSP-
EXP432P401R ¢upmsr Texas Instruments B 0CHOBE KOTOPOTO HAXOUTCS MUKPOKOHTPOJLIIED
MSP432P401R cemeiictBa MSP432 ¢ simpom tuma Cortex-M3/M4.
- Hanmucanue xona noamporpaMM U GyHKIIMI B3auUMOJIEHCTBUS AJI1 MUKPOKOHTpPOJLIEpa
cemeiictBa MSP432 Ha ocHOBE paHee CO3/IaHHBIX ITPOIPaMM yIIpaBJIEHMs JIOTUKOH SA7pa,
MOJICUCTEMON TaKTUPOBAHUA U NIepU(epuitHBIMU MOTYJIIMA MUKPOKOHTPOJIIIEPOB CEMENCTB
MSP430 u Tiva-C.
- Hanmucanue nporpamm oOMeHa JaHHBIMU MEXy IByMSI yCTPOWCTBaMU Ha OCHOBE
MUKpOKOHTpoJuiepoB cemencTB Tiva-C nian MSP432, npu 3TOM 01HO YCTPOHCTBO BBIIIOJIHSET
(byHKLMIO IepeaTynKa, Apyroe — IpueMHUKa, 1 Hao0opoT. B3anmoneiicTere nupopmanun
MIPOUCXOJUT YePe3 OJUH U3 BO3MOXKHBIX HHTEP(ENHCOB, BXOIAIIUX B COCTAB YKa3aHHbIX
MHUKPOKOHTpOJUIEpoB. [Ipr He0OOXOAMMOCTH OJTHO U3 YCTPOMCTB YCTAaHABIMBACTCS B PEXKUM
BEJIYIIETO («CePBEP») — OOBIYHO SIBIISACTCS MHUIIMATOPOM TIEpeIadMl JTAHHBIX U YIIPABISET BCEM
nporieccoM oOMeHa JaHHBIMM, WJIM BEIOMOTO (BBIMOIHAET MOAYMHEHHYIO (PYHKIIHIO).
JlommyckaeTcsi BO3MOKHOCTb COCTABJIEHUS U pean3aliii COOCTBEHHOI'O IIPOTOKOJIA Iepeaaun
JAaHHBIX, B T.4. HA OCHOBE OJJHOTO U3 CYILECTBYIOIIMX CTaHIAPTHBIX IPOTOKOJIOB.
- Busyanuzanus nndopmanuy pa3inyHOro Ha3HAYEHHs C TOMOIIBIO IpadUyecKoro
KUAKOKPUCTATIINYECKOTO HHIUKaTopaMu MaTpuyHoro tuna — LCD-aucmneit. PaboTta ¢
rpaduuecKuMu UHAMKATOPaMH, MTOAJIEP’KUBAIOIIMMU BbIBOJI JAHHBIX B MOHOXPOMHOM U
I[BETHOM IIPE/ICTaBIEHUH, U MOAKIIOUYEHHBIX 110 UHTEepdeiicam — napamaensaomy 8080, SPI,
12C u mp.
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BrimonHenune paboThl 3aK1I04aeTcs B:
- COCTaBJICHUS COOTBETCTBYIOIIETO KOJIa MpOorpaMm Ha si3bike Cu

- OTJIIagKEe U TCCTUPOBAHUA pa3pa60TaHH0171 IIporpaMMmsal ¢ IPUMECHCHUEM OTHa,I[O‘IHOfI I1J1aThI Ha

6a3e MukpokoHTposuiepa tuna Tiva-C (umu B cumynstope IIDBM npu oTcyTcTBUN
BO3MOKHOCTH PabOThI ¢ 0003HAYEHHBIM 000PYI0BAHHEM );

3agaHus MOTYT OBbITh IPEACTABICHB! MHIAUBUAYAIBHO AJIS KQXKJI0TO CTYAEHTA IPYIIIbI, TaK U
MMETH 00I11€€ YCI0BHE JUIsl BCEX CTYJEHTOB C pa3JINYHbIMU BapHaHTaMH 33aJaHusl. Bo3MoxkHO
HOJpa3/ieIeHue CTYJCHTOB Ha OT/IeJIbHbIE OArPYIIIBI - OpUraibl ¢ OOIUM /IS CTYICHTOB
JAHHOTO 0O0beAnHEeHus 3a1anreM. [ [puMepbl BApHaHToB 3a/1aHU IPUBEICHBI 1aee (CM.
KOHTPOJIbHBIE BOIIPOCHI HA yMEHUs ). BrinosiHeHHbIE 3a1aHUs] HEOOXOAUMO
IIPOJEMOHCTPUPOBATH NPENOIABATENIO HEeNocpeAcTBEHHO Ha IIDBM u, onuunonansHo,

YKazaHHOM OTJIaJOYHOM KOMILICKTE, TAKUM 06pa30M, MOATBEPANB KOPPEKTHOCTE BBIIIOJTHCHU A

ImporpaMmbl B COOTBCTCTBHUU C YCIIOBUECM 3aJaHUs.

3amuTa 1a00paTOpHON PadOTHI 3aKITFOYACTCS B U3JIOKCHUH CTYJICHTOM OCHOBHBIX MOMEHTOB U
00BSCHEHUH JIOTUKH PabOThI IPOrPaMMBI B 11€JI0M, B3aUMOJICHCTBHSI OCHOBHOT'O KOHTpPOJIIEpa

¢ nepudepuitHpIMU (YHKITMOHATHLHBIMU MOYJIIMU (el TpeOyeTcs 1o 3ananuio). CTyaeHT
JIOJDKEH MPOJIEMOHCTPUPOBATh paboty nporpammbl Ha [I9BM u, TeM caMmbiM, TOATBEPAUTH
KOPPEKTHOCTbH IMOTYICHHBIX BBIYMCICHUH U JOCTUTHYTBIX PE3yIbTaTOB.

JlomyckaeTcs Bbliaya CTyJ€HTY KaK JONOJHUTENbHBIX YTOUHSIOIUX BOIPOCOB 110 aJITOPUTMY
IIPOrpaMMbl, BHYTPEHHEM CTPOEHMIO HCIIOIb3YEMOI0 KOHTPOJIEpa, €ro neprudepuitHbIx y3JoB,

YCTPOMCTBY M MPUHLHUITY PaOOThI JOMOJHUTEIbHBIX (DYHKIIMOHAIBHBIX MOJIYJICH, TaK U 110
IPOHJICHHOMY MaTepuaily Kypca (IIpUMephbl CM. B KOHTPOJIBHBIX BOIIPOCAX HA 3HAHUSA).

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3anyaHupOBaHHbIE pe3ynbTatel | Bonpockl/3aganus st IpOBEPKU

00y4YeHHMsI 10 TUCHIUIUIMHE

YMmers: IPOrpaMMHUPOBATh 1.Hanumure nporpammy Ha sizbike Cu Juist
MHUKPOIPOIIECCOPHBIE TeHEPHPOBAHUS C IOMOIIBIO MTepu(epHitHOTO
(MUKpOKOHTpPOJUIEpHBIE) ~ YCTpOWCTBA TaiiMepa-cyeT4rKa BpEMEHHBIX METOK
ceMelcTBa Cortex-M3/M4, nuTenbHOCThIO 20 Mc ipu Frakt = 48 MI'n.
OCYILECTBIISATh TECTUPOBaHUE U [TpoTectupyiite nporpamMmy.

OTJIAJIKy KOJa 2.Hanummte nporpammy Ha si3bike Cu asst

FCHEpUPOBaHHUA C IOMOLIBIO nepn(pepHﬁHoro
TaﬁMepa'quTQHKa BPEMCHHBIX MCTOK

nutenbHocThio 100 mc pu Frakt = 24 M.

IIporectupyiite nmporpaMmmy.

3.Harmmmmmre nmporpammy Ha si3bike CH Ju1st
TeHEePUPOBAHUS C IOMOIIIBIO NepudepuitHoro
TaliMepa-CYeTUnKa BPEMEHHBIX METOK
(IpsAMOYTOJIbHBIE UMITYJIBCHI TTOJIOKHUTEIBHOM
MOJIIPHOCTH) IUTENbHOCTHIO 110 MC 1

K03 pHLIHEHTOM 3anodHeHus: uMIyascoB D = 0,5

npu Frakt = 48 MI'n. Ynceno noBropeHui

HMITYJIbCOB COOTBECTCTBYCT YIABOCHHOMY HOMCDY

BapuaHTa. [Iporectupyiite nporpamMmy.

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 85
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Onucanue xXapakmepucmuKu 6blNOJIHEHUsl 3HARUA. OI_IGHKa "OTIHYHO" CTaBUTCS CTYACHTY, CCJIM OH
BBITIOJTHHII BCC 3alaHUA IIPAaBHUJIBHO oe3 KPUTHYCCKUX 3aMeUaHuM U YCIICUIHO OTBCTUII HA BCE
JOIMMOJIHUTCIIBHBIC BOIIPOCHI.

Oyenka: 4 («xX0OpOIIOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Xopomo" CTaBUTCA CTYIEHTY, €CIM OH
BBITIOJTHIJT TPAKTUYECKH BCE 3aJJaHUS MPABUILHO C HE3HAYUTEIbHBIMH 3aMEUaHUSIMU M YCTICIITHO
OTBETUJI Ha OOJIBLIYIO YacCTh JIOTIOJHUTEIBHBIX BOIIPOCOB.

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuku evinoanenus 3uanus: O1neHkKa "y10BIeTBOPUTEIHHO" CTaBUTCS
CTY/ICHTY, €CII OH BBITIOJTHHJI OOJIBIIYIO YaCTh 33JaHH IPABUIBHO MPH HATMYHH HEKPUTUICCKUX
3aMEUYaHWi U YCTECIIHO OTBETHII, IO KpalfHel Mepe, Ha MOJIOBUHY JOMOJIHUTEIHHBIX BOITPOCOB.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)

Onucanue xapakmepucmuku evinonenus 3uanusa: OueHka "HeyJOBIECTBOPUTEIBHO" CTABUTCS
CTY/ICHTY, €CIIU OH: - HE BBITIOJHIJI 33/IaHUC B IIPUHIIUIIC; - HE BBIMIOJHUI TPABHIBLHO OOJIBIITYIO
9acTh 3aJIaHUI; - pE3yJIbTAaThl PaOOTHI COIEPIKAT CYIICCTBEHHBIC 3aMEUYaHUSs, TPEOYIOIIHE
UCTIPABJICHU; - HE CMOT TMPABWJIBHO U TIOHSATHBIM 00pa3oM OTBETHUTh, [0 KpailHel Mepe, Ha
MIOJIOBUHY JOTIOJTHUTEIHHBIX BOITPOCOB.

KM-11. PacueTrHoe 3axanue

®opmbl peaquzanun: [TuceMennas padora

Tun KoHTpOIBLHOr0 MeponpusiTus: [IporpammupoBanue (ko)

Bec kouTposabHoro meponpusitusi B BPC: 0

IIpouenypa npoBeaeHnsi KOHTPOJLHOTO MeponpusTusi: CTyJIeHTHl pa3padaThIBAIOT IPOrpamMmy
MOJTyYEHUs] U3MEPUTENbHOIN nHpOopMaIi, 00pabOTKH B COOTBETCTBUH C allTOPUTMOM U3MEPEHUS U
nepeaud BHEIIHEMY TOJB30BATENI0 PE3YJbTaTOB HM3MEpPEHUs. 3aJaHue SBISICTCS THUIIOBBIM,
UCIIOJIb3YEMBI  MUKPOKOHTposiep, mpumeHseMbli ALl u mopr mnepegaun AaHHBIX -
WHIUBUyalIbHBIMU. [Iporpamma pa3pabarsiBaeTcst HHAMBUIYATBHO.

Kpartkoe cogep:xxanue 3aganus:
Hnst mukpokonTposuiepa cepurt MSP430 MIC 1 pazpaboTaTh mporpamMmy, BBITTOJTHSIOUTYIO
CIEAYIOLIME IECUCTBUSA:

1. MNonydyeHue oTcyeToB CUrHana (x) ot BHyTpeHHero ALLM c yactoTtoli fsl;

2. 06paboTkm nonyyeHHbIx oT ALIM AaHHbIX B COOTBETCTBUM € anropuTmom y=FUNC(x);

3. [Mepeaayn BHelWHeMyY YCTPOMCTBY pe3y/bTaToOB M3MEPEHUS NO NocsienoBaTeibHOMY UHTepdelicy Sl ¢
yactoTol fs2.

4. TMMporpamma gosxkHa bbiTb HanMcaHa Ha A3bike Cu. MepesaBaemble AaHHbIE ONPeaEenArTCA Kak
cpefHee 3HaYeHMe 3a BPeMa ONpoca OT BHELWHEro YCTPOMCTBA ¢ YacToTol fs2.

5. ApanTupoBaTb NOJIYYEHHYHO NPOrpammy gas MMKpPOoKoHTpoanepa MIC_2 cemenctsa MSP432.

MIC_1 = MSP430FR2355

fs1 =10 xI'm;

FUNC(x) = 3*sin(x)-2*x+15 (X - oTcueT BXOJJHOT'O CHTHAJIa);
S| = SPI;

fs2 =10 I'm;

MIC_2 = MSP432E401Y

KoHnTpoJibHbIE BONIPOCHI/3a1aHUA:
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YMeTh: mporpaMMUpOBaTh MHUKPOIPOIIECCOPHBIE
(MUKpPOKOHTPOJUIEPHBIE) YCTPOMCTBA CEeMEWCTBa
Cortex-M3/M4, ocyimecTBiIATh TECTUPOBAHUE H
OTJAJKy KoJa

1. 11t MmukpokoHTposuiepa cepurt MSP430
MIC 1 pa3zpaboTarb mporpammy,
BBITOJHSAIOUIYIO CIAEAYIOIINE TEHUCTBUS:
MonyyeHue oTcHeTOB curHana (x) ot
BHyTpeHHero ALLM c yacTtoToli fs1;

O6paboTKkM nonyyeHHbIX oT ALLM AaHHbIX B
cooTtBetcTBUK ¢ anroputmom y=FUNC(x);
Mepenayun BHeLWHeMY YCTPOICTBY pe3y/ibTaToB
n3mepeHus No nocaenoBaTesibHOMY
nHTepoelicy Sl c yactoton fs2.

Mporpamma foxKHa bbITb HaNMCcaHa Ha A3blke
Cu. Mepepasaemblie gaHHble onpeaenatoTca
KaK cpeHee 3Ha4YeHWe 3a Bpemsa onpoca oT
BHELLHEro yCTpomncTBa ¢ YacToTom fs2.
ApanTUpoBaTb MNOAYYEHHYHO NPOrpammy Ans
MUKpPOKOHTponnepa MIC_2 cemelicTBa
MSP432.

MIC_1 = MSP430FR2355

fs1 =10 xI';

FUNC(x) = 3*sin(x)-2*x+15 (X - oTcuer
BXOJHOT'O CUTHAJA);

S| = SPI;

fs2 =10 I';

MIC_2 = MSP432E401Y

2.Jlnst MukpokoHTpoJsiepa cepun MSP430
MIC_1 pa3paborath nporpammy,
BBITTOJHAIOLIYIO CIEAYIOIINE TEUCTBHUS:
MonyyeHne OTCYETOB CMTHanNa (x) oT
BHyTpeHHero ALLM ¢ yacToToli fs1;

O6paboTkM nonyveHHbIX oT ALLM aAaHHbIX B
COOTBETCTBUM C anroputmom y=FUNC(x);
Mepesayun BHELIHEMY YCTPOMCTBY Pe3y1bTaToB
n3mepeHua No nocnenosaTe/ibHoOMy
uHTepdelicy Sl c yactoToit fs2.

Mporpamma A0/KHa ObITb HAMMCAHA Ha A3bIKe
Cu. NepegaBaemsble gaHHble onpeaenaoTca
KaK cpegHee 3HayeHve 3a Bpems onpoca ot
BHELLUHero ycTponcTsa ¢ YactoTon fs2.
ApanTMpoBaTb NOYYEHHYIO Nporpammy Aaa
MUWKpPOKOHTposnepa MIC_2 cemeitcTsa
MSP432.

MIC_1 = MSP430FR2355

fs1 =6 xI'm;

FUNC(x) = sin(6*x)+2~(cos(x))-1/x (x -
OTCYET BXOJAHOT'O CUTHAJIA);

SI=1IC;

fs2 =15Tm;
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MIC_2 = MSP432E411Y

3.Jdns mukpokonTposuiepa cepurt MSP430
MIC 1 pa3paboTaTh nIporpammy,
BBITIOJHSAIOLIYIO CIEAYIOIINE IEUCTBHUS:
MonyyeHne OTCYETOB CMTHaNa (x) oT
BHyTpeHHero AL c yactoToit fs1;

O6paboTKM nosydyeHHbIX oT ALLIM gaHHbIX B
COOTBETCTBUM C anroputmom y=FUNC(x);
Mepenayn BHELWHEMY YCTPOMCTBY pe3y/ibTaToB
n3mepeHusa No nocnenosaTe/ibHOMy
nHTepdelicy Sl c yactoToit fs2.

Mporpamma go/xKHa bbITb HanMcaHa Ha A3blke
Cu. NepegaBaemsble gaHHble onpeaenatoTca
KaK cpegHee 3HayeHue 3a Bpems onpoca ot
BHeLLHEero ycTpoiicTea c YyactoTtom fs2.
ApanTuMpoBaTb NOJYYEHHYIO NPOrpammy Ans
MUWKPOKOHTposnepa MIC_2 cemeitcTsa
MSP432.

MIC_1 = MSP430FR2153

fs1 =35 kIl'w;

FUNC(x) = ctg(2*x"2)+27(x"2+4)-3/(x-6)
(X - oTCUET BXOAHOIO CUTHAJA);

S|l = SPI;

fs2 =15 T'n;

MIC 2 = MSP432E401Y

YMeTh: pas3p a0aThIBATh OIITUMAJIbHBIC
CXEMOTCXHUYCCKUE W MPOrpaMMHBIC PCIICHHA
y3JI0B CpCACTB I/I3MepeHI/II71 C TMPUMCHCHUCM
MHKPOIIPOLCCCOPOB MU MUKPOKOHTPOJUICPOB U
CHUCTEM Ha UX OCHOBC

1./{ns MukpokoHTposiepa cepun MSP430
MIC 1 pa3paborats nporpammy,
BBITIOJIHAIOLIYIO CIEAYIOLINE IEUCTBHUS:
MonyyeHue oTcYeToB curHana (x) ot
BHyTpeHHero ALLM c yacTtoToli fs1;

O6paboTkM nonyveHHbIX oT ALLM AaHHbIX B
cooTBeTcTBUK ¢ anroputmom y=FUNC(x);
Mepenayun BHeLWWHeMY YCTPOMCTBY pe3y/ibTaToB
n3mMepeHus No nocsefoBaTe/lbHOMY
uHTepdelicy Sl c yactoToi fs2.

Mporpamma foKHa bbITb HanMcaHa Ha A3blke
Cu. NMepepgasaemblie gaHHble onpeaenatoTca
KaK cpegHee 3Ha4YeHWe 3a Bpems onpoca oT
BHELUHero ycTponcTsa ¢ YactoTon fs2.
ApanTupoBaTb NOAYYEHHYHO MPOrpammy Ans
MUKpOKOHTponnepa MIC_2 cemelicTBa
MSP432.

MIC_1 = MSP430FR2153

fsl =8 xI'm;

FUNC(x) = 3*exp(x)-2/x+6 (X - oTcuer
BXOJIHOTO CHTHAJa);

SI = SPI;
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fs2 =30 I'u;

MIC 2 = MSP432E401Y

2.Jli1st MukpokoHTpoJiepa cepun MSP430
MIC 1 pa3zpaboTatb mporpamMmmy,
BBITOJHSAIOUIYIO CIAEAYIOIINE TEHUCTBUS:

1. NonyyeHue oTcyeToB curHana (x) ot
BHyTpeHHero ALLM c yacTtoTtoli fs1;

2. 06paboTku nonyyeHHbIx oT ALM aaHHbIX B
cooTtBeTcTBUK ¢ anroputmom y=FUNC(x);

3. MMepeaaun BHeLWHeMyY YCTPOICTBY pe3y/ibTaToB
M3MepeHMA No Nocnea0BaTeNbHOMY
uHTepoelicy Sl c yactoton fs2.

4. MMporpamma goKHa bbiTb HanMcaHa Ha A3blke
Cu. Mepepgasaemblie gaHHble onpeaenatoTca
KaK cpefHee 3Ha4yeHWe 3a Bpemsa onpoca ot
BHELLHEro yCTpomncTBa ¢ YacTtoTom fs2.

5. ApanTtupoBaTb NOAYYEHHYO Nporpammy aAna
MUKpPOKOHTponnepa MIC_2 cemelicTBa

MSP432.
MIC_1 = MSP430FR2153
fs1 =12 kI';

FUNC(X) = 2/cos(3*x+2)+(x"4+7) (X -
OTCYET BXOJAHOTO CUTHAJIA);

SI=1IC;

fs2 =22 I';

MIC_2 = MSP432E411Y

3.dns mukpokonTposuiepa cepunt MSP430
MIC 1 pa3paboTats nmporpammy,
BBITIOJHAIOLIYIO CIEAYIOIINE TEUCTBHUS:

1. TlonydyeHue OTCYETOB CMTHanNa (x) oT
BHyTpeHHero ALLM ¢ yactoToi fs1;

2. 0O6paboTku noayyeHHbIx oT ALM AaHHbIX B
COOTBETCTBUM C anroputmom y=FUNC(x);

3. TMepenayn BHeLWHeMY YCTPOMCTBY pe3y/bTaToB
M3mepeHua No nocnenosaTe/lbHoOMy
uHTepdelicy Sl c yactoToit fs2.

4. Tporpamma go/KHa 6bITb HANMCaHa Ha A3blKe
Cu. Nepegasaemsble AaHHble onpeaenatoTca
KaK cpegHee 3HayeHve 3a BPpeMs onpoca ot
BHELUHero ycTponcTsa ¢ YactoTon fs2.

5. AdantupoBaTb NOAYYEHHYIO MpOrpammy ANs
MUWKpPOKOHTposnepa MIC_2 cemeitcTa

MSP432.
MIC_1 = MSP430FR2355
fs1 =15 kI'm;

FUNC(x) = 2/sin(6*x)+1/(x"2-2) (X -
OTCUCT BXOJHOI'O CI/II‘HaJIa);
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SI=SPI;
£fs2 =10 I'm;
MIC 2 = MSP432E401Y
YMeTp: co3maBartb  MHUKPOIPOLIECCOPHBIE U 1.1 mukpoxoHTposuiepa cepurt MSP430
MUKPOKOHTPOJICPHbBIE BBIYMCIIUTENIbHO- MIC 1 pa3paboTaTh nIporpammy,

U3MEPUTEIIBHBIE CUCTEMBI U YCTPOMCTBA CpeaHEN
CJIO)KHOCTH Ha COBPEMEHHOM 371eMEHTHOM 0aze

BBITIOJHSAIOLIYIO CIEAYIOLINE IEUCTBHUS:

1. NMonyyeHwue oTcyeToB cUrHana (x) ot
BHyTpeHHero AL c yactoTolt fs1;

2. 0O6paboTkM noayyveHHbix oT ALM AaHHbIX B
COOTBETCTBUM C anroputmom y=FUNC(x);

3. [lepenayun BHeLHEMY YCTPOMUCTBY pPe3ynbTaToB
n3mepeHuA No NocaefoBaTeIbHOMY
nHTepdelicy Sl c yactoToit fs2.

4. Tporpamma go/KHa O6bITb HANMCaHa Ha A3blKe
Cu. Mepepasaemble gaHHble oNpeaenstoTcs
KaK cpefHee 3Ha4yeHWe 3a Bpems onpoca ot
BHELLHEero ycTpoiicTea c YyactoTom fs2.

5. ApanTupoBaTb MNOAYYEHHYHO NPOrpammy 45
MWKPOKOHTposnepa MIC_2 cemeitcTsa

MSP432.
MIC_1 = MSP430FR2155
fs1 =12 xI'm;

FUNC(X) = 5*cos(x)-6*x"2+1/x (X -
OTCYET BXOJHOTO CUTHAJIA);

S1=12C;

fs2 =20 I'u;

MIC 2 = MSP432E411Y

2./Ins MuxkpokoHTposnepa cepun MSP430
MIC 1 pa3paborats nporpammy,
BBITTOJIHAIOLIYIO CIEAYIOIINE IEUCTBHUS:

1. TMonyyeHwue oTcyeToB cUrHana (x) ot
BHyTpeHHero ALM c yacTtoToli fs1;

2. 0O6paboTkM noayyeHHbIx oT ALM AaHHbIX B
cooTBeTcTBUK ¢ anroputmom y=FUNC(x);

3. Tepepnauvm BHeLWHEMY YCTPOMCTBY pPe3y/1bTaToB
n3mepeHus No nocsefoBaTe/lbHOMY
uHTepdelicy Sl c yactoToit fs2.

4. TMporpamma Ao/KHa BbITb HanNUcaHa Ha A3blke
Cu. NepenaBaemble faHHble onNpeaensaoTcs
KaK cpegHee 3HayeHue 3a Bpemsa onpoca ot
BHELUHero ycTponcTsa ¢ YactoTon fs2.

5. AZanTupoBaTb NOAYYEHHYO NPOrpaMmmy s
MUKpOKOHTponnepa MIC_2 cemelicTBa

MSP432.
MIC_1 = MSP430FR2155
fs1 =9 xI'm;

FUNC(x) = 2*In(x)-x"*3+4/(1-x) (X -
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OTCYET BXOJHOTO CUTHAJIA);

SI1=12C;

fs2 =12 I'u;

MIC_2 = MSP432E401Y

3.Jlna mukpokoHTposuiepa cepun MSP430
MIC_1 pa3paboraTh nporpammy,
BBINOJHSAIOUIYIO CIAEAYIOIINE TEHUCTBUS:

1. NonyyeHwue oTcyeToB cUrHana (x) ot
BHyTpeHHero ALLM c yacTtoToli fs1;

2. 0O6paboTku nonyyeHHbIx oT ALM aaHHbIX B
cooTtBeTcTBUK ¢ anroputmom y=FUNC(x);

3. [MMepenaun BHeLWHeMyY YCTPOMCTBY pe3y/ibTaToB
n3mepeHuA No nocnefoBaTeIbHOMY
uHtepoelicy Sl c yactoton fs2.

4. MMporpamma goKHa bbiTb HanMcaHa Ha A3blke
Cu. Mepepgasaemblie gaHHble onpeaenatoTca
KaK cpefiHee 3Ha4yeHue 3a Bpemsa onpoca ot
BHELLHEro yCTpomncTBa ¢ YacToTom fs2.

5. ApanTtupoBaTb NOAYYEHHYO Nporpammy aAna
MUKpPOKOHTponnepa MIC_2 cemelicTBa

MSP432.
MIC_1 = MSP430FR2355
fs1 =5 kI'n;

FUNC(x) = 2*tan(x)+1/(x"2+4) (X -
OTCYET BXOJHOTO CUTHAJIA);

S| = SPI;

fs2 =35TI'n;

MIC 2 = MSP432E411Y

OnucaHue MKaJbI OlleHUBAHUS:

OyeHka. «3a4TEHO»
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OIeHKa "3a4TeH0" BBICTABISETCS €CIIN 3aJJaHue
BBHITIOJTHEHO MPABWIILHO WU C HE3HAUUTEIbHBIMU HEJI0UeTaMuU

Oyenka: «HE 3a4TCHO»
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OLeHKa "He 3a4TeHO" BBICTABIISIETCS €CIH
3a/laHue HE BBIIIOJIHEHO B OTBEACHHBIN CPOK WM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUIO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp
@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1. 1. CTpyKTypHas cxema , HasHayeHue U pexxmmbl paboTbl Talimepa B, MMKpokoHTponnep MSP430.
2. 2. BblNO/MHUTb MHMLUMAAU3ALUNIO NOC/ieaoBaTeIbHOro nHTepdeiica SPl, MuKpokoHTpoanep MSP430.

IIpouenypa npoBenenust

buner cocTouT M3 ABYX BOIPOCOB: TEOPETHYCCKOH HYACTH M 3aJa4dl pa3pabOTKU MPOrPaMMBI).
[Iporpamma pas3pabareiBaetcss Ha [IDBM. OTBeT Ha TEOPETHYECKHH BOIPOC TOJDKEH OBITH
MIPE/ICTABJICH B MUCbMEHHOMN (hOpME C MOCIEAYIONIUM YCTHBIM OITPOCOM.

L Ilepeuens Komnemenyuil/uHOUKAMOPO8 U KOHMPObHBIX 60NPOCOB NPOGEPKU PE3YTbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenuusi/Muankarop: NJI-10pnk-2 OcymecTsiser pa3paboTKy anmapaTHbIX U
MMporpaMMHBIX CPCACTB PA3JIMIHOTO HABHAUCHUA B COOTBCTCTBHUU C TCXHUYCCKUM 3aJaHUCM

Bonpocel, 3a1anns
1.
1. 1. CTpyKTypHas cxema, HasHauYeHune 1 pexnmbl paboTbl Talimepa A, MUKpOKoHTponnep MSP430.
2. 2. BbINONHWUTb MHMUMANMU3ALUNIO NOCeaoBaTeNbHOro MHTepdelica 12C, mukpokoHTponnep MSP430.

2.

1. 1. CTpyKTypHas cxema, HasHauYeHne 1 pernmbl paboTbl aNMAPATHOrO YMHOXUTENA, MUKPOKOHTPOIIED
MSP430.

2. 2. BbInonHWUTL CnoXeHWe ABYX ONepaHA0B UCMOAb3yA BCE BO3MOXKHbIE PeXXMMbI agpecalmu,
MMKpPOKOHTponnep MSP430, A3bIK - accembnep.

3.

1. 1. CTpyKTypHas cxema, HasHauYeHue 1 pernmbl paboTbl YacoB peasnbHOro BPEMEHU, MUKPOKOHTpOAIEp
MSP430.

2. 2. BbINOAHUTBL BblYMTAHUE ABYX ONEPaHAOB UCMNO/b3yA BCE BO3MOMXKHbIE PeXMMbl agpecaunu,
MUKpPOKOHTpoanep MSP430, A3biK - accembnep.

4,

1. 1. CTpyKTypHasa cxema, HasHauyeHue 1 pexMMbl PaboTbl KOHTPOINEPA NPAMOTO A0CTYNa K NamsaTh
(DMA), mukpokoHTponnep MSP430.

2. 2. BbINONHUTb NEPECHISIKY ABYX ONepaHA0B UCMO/b3ysA BCE BO3MOXKHbIE PEXMMBbI apecauui,
MUKpOKoHTponnep MSP430, asbik - accembnep.

5.

1. 1. CTpyKTypHasa cxema, HasHauyeHune 1 pexxMmbl paboTbl aHanoro-LmbpoBoro npeobpasosatens,
MUKPOKOHTponnep MSP430.

2. 2. BbinonHUTb onepaumio “normdeckuii N” apyx onepaHAoB MCMo/b3ys BCE BO3MOXKHbIE PEeXUMbI
agpecaumm, MMKpoKoHTpoanep MSP430, a3biK - accembnep.
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6.

1. CTpYKTYypHana cxema, HasHa4YeHue n pexunumol paboTbl LnMdppo-aHanorosoro npeobpasosaTtens,
MUKpPOKOHTponnep MSP430.

2. BbinonHuTb onepaumio “normdeckmnin UJIN” asyx onepaHAoB UCNO/b3ysA BCE BO3MOXKHbIE PEKUMDbI
agpecaumn, MMKpokoHTpoanep MSP430, asbik - accembep.

7.

1. CTpyKTypHan cxema, HasHauyeHue 1 peknmbl paboTbl aHaNOrOBOro YCUANTENA, MUKPOKOHTPOIIEP
MSP430.

2. BbinonHutb onepaumio “nckntovatowee NN” apyx onepaHaoB UCMO/b3YA BCE BO3MOMKHbIE PEXMMbI
agpecaumn, MMKpokoHTpoanep MSP430, asbik - accembep.

8.

1. CTpyKTypHasa cxema, HasHauyeHue 1 pexnumbl paboTbl NOPTOB 06LEro HazHaYeHus,
MUKpPOKOHTponnep MSP430.

2. BbinonHuTtb onepaumio “ouynctry 6UTOB nosiydatens” onepaHaa UCMoJib3yA BCe BO3MOXKHbIE
peXMMbl agpecaunm, MMKpoKoHTponnep MSP430, s3bik - accembnep.

9.

1. CTpyKTYypHas cxema, Ha3HaYeHMe U peXxumbl PpaboTbl CUCTEMbI CUHXPOHU3ALMU, MUKPOKOHTPOIEP
MSP430.

2. BbINONHWUTbL MHMLMANM3ALNIO BCTPOEHHOIO aHanoro-umdposoro npeobpasosartens,
MUKPOKOHTpoanep MSP430.

10.

1. CTpYKTYypHanA cxema, HasHaYeHue n pexxnumol PaboTbl CUCTEMbI MPEPbIBAHUI, MUKPOKOHTPOANEP
MSP430.

2. BbINOMHWUTB MHULMANN3ALMIO BCTPOEHHOTO Undpo-aHanorosoro npeobpasoBartens,
MWKpPOKOHTposnep MSP430, A3biK - accembnep.

11.

1. [aTb KPaTKYO XapaKTePUCTUKY cucTeme KomaHga AJTY mnukpoKoHTponnepa MSP430;
noagepXuBaemble pexnumbl agpecaummn, nx JOCTOMHCTBA U HeJO0CTaTKu.

2. BbINOAHUTb UHULMANN3ALLMIO BCTPOEHHOIO KOHTPOI1Iepa NPAMOro AOCTYNa K NamATw,
MUKpPOKoHTpoanep MSP430, A3biK - accembnep.

12.

1. HasHayeHuWe cTeKa U NpUHLMNbI ero GYHKLMOHUPOBAHUA 418 MUKPOKOHTpoanepa MSP430.
Mcnonb3oBaHuMe cTeka B cayvae 06paboTKu NpepbiBaHUN.

2. BbInonHWUTb MHUUMANN3aLNIO BHYTPeHHero Taimepa A, MUKpoKoHTpoanep MSP430, A3bIK -
accembnep.

13.

1. HasHayeHWe 1 opraHM3auma 6a30BbiX KOHCTAHT MUKPOKOHTpoaaepa MSP430. Mcnonb3oBaHue
KOHCTaHT B apUPMETUYECKMX, NOTUYECKMX ONEpPaLLMAX N ONEPALLUAX NEPECHIIKMU.

2. BbINONHWUTbL MHMLUMANM3AUNIO BHYTPeHHero Taimepa B, MuKpoKoHTponnep MSP430, A3bIK -
accembnep.

14,

1. CTpyKTypHas cxema, HasHauyeHne u pexxnmmbl paboTbl BCTPOEHHOMO aHa/I0roBOro KoMnapaTopa,
MUKPOKOHTponnep MSP430.

2. BbINOAHUTb UHULMANUIZALLUIO AaHANIOTOBOTO YCUAUTENA, MUKPOKOHTpoanep MSP430, A3bIK -
accembnep.
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15.

1. 1. CTpyKTypHasa cxema, HasHa4YeHMe 1 pexkMMbl PaboTbl BCTPOEHHOIO YCUINTENSA C NPOrPaMMUPyEMbIM
KoapduumeHTom yeuneHus (610K ALLM), mukpokoHTponnep MSP430.

2. 2. BbINOAHUTb MHMUMANN3AUMIO BCTPOEHHOIO aHAN0rOBOro KOMMNapaTopa, MUKpPoKoHTpoanep MSP430,
A3bIK - accembnep.

16.1. Muxkpokontposuiepsl cemeiictBa Tiva-C. beictpoaeiicTByroriee siapo tuna Cortex-
M3/M4. Apxurekrypa. CTpyKTypa 1 OCHOBHBIE (DyHKIIMOHAIbHBIE O10KU. [TogcucTema
TaKTUPOBAHMSI.

2. IHMIManu3upoBath B MaMsATH MUKPOKOHTpOJLIEpa MaccuB U3 5-10 qByOalTHBIX YMCIOBBIX
3HayeHu. [ Kaskj0ro s7eMeHTa MacCHBa M 3a/1aHHOM KOHCTAHThI TPOU3BECTH OAHY U3
CJIEYIOIIMX JIOTUYECKUX onepaluii (Ha BBIOOP) - “CII0’KEHHE IO MOAYIIIO 27, “IUTpUX
[eddepa”, “crpenka [upca”, “IKBHBATCHTHOCTD ’, UCIIOIBL3YS PEKUM KOCBEHHOH ajJpecaliuu
JIOCTYTIA K siueiikam maMsatu. MukpokoHTposuiep - cemeiicta Tiva-C, s3bik - Cu.

17.1. MK cepuu Tiva-C. MukpokoHTposuiep. Apxurekrypa HHCTpyKiui ARMv7. ba3oBbie
PErucCTpBHlL.

2. Ununmanu3upyiite nmocieaoBaTeabHbId MOPT CO CIEAYIOIIUMU apaMeTpamu: 8 OUT
TaHHBIX, | cTron-our, ck. mepexaun BR = 9600 6ut/c (Frakt = 48 MI'm). Hanmmme
MOJAMPOrpaMMYy MEPECHIIKU YHCIOBOTO 3HaUeHUs uX 4-x 6aiftoB (tum long int) uepe3
nociieioBaTebHbIN OpT. [IpoTectupyiite e€ padboty. MukpokoHTposuiep - cemeiicta Tiva-C.
S3bIk - Cu.

18.1. MK cepunu Tiva-C. PexxuMbl 1 COCTOSTHUS paOOTHI siipa MEKPOKOHTPOJLIEPA.
PerucrpoBas kapta. BekTopsl npepbIBaHUN U UCKITIOYCHHH.

2. Ucnionb3yst 00paboTUMK MpephIBaHUS BCTPOSHHOTO TaliMepa-CYeTYnKa, CO3IanTe
MIPOrpaMMHBIN FreHepaTop BPEMEHHBIX MeTOK ¢ nepuojoM 1 mc. [Iporectupyiite ero padoty.
MuxkpokoHTposuiep - cemeiicta Tiva-C. S3bik - Cu.

19.1. MK cepun Tiva-C. OGpaiienre K naMsaTu. Pe:xxuMbl aapecanini U WHIESKCAIIMH.

2. 3akoaupyiTe MaKpOKOMAaH1y BPEMEHHOM 3a1epkku B auanazone 20 Mxc — 200 Mkc npu
TaKTOBOM 4acTOTe MUKPOKOHTposuiepa 24 MI'1i, ucronb3ysi CHCTEMHBIN TaliMep.
MuxkpoxonTtpoJuiep - cemeiictBa Tiva-C. S3bik - Cu.

20.1. MK cepuu Tiva-C. OTnuuus crieraai3upoBaHHON apXUTEKTYpbI JUIs
MUKpokoHTpoiuiepoB ARMv7-M ot knaccuueckoit ARMv7. CoBMeCTUMOCTb.

2. BBINOJIHUTS MHUIMATTN3ALMIO BHYTPEHHETO NepuepuitHoro TaiiMepa-cueTymka,
MUKpokoHTposuiep MSP432, s3bik - Cu.

21.1. MK cepuu Tiva-C. SAnpo tuna Cortex-M3. OcHOBHbIE 010KH CTPYKTYpbl. OCOOEHHOCTH.
2. BBIMOTHUTH WHUIIMATU3AIMIO BCTPOCHHOTO MIU(PPO-aHATIOTOBOTO TIpeoOpazoBares (CK.
npeoOpaszoBanuii 1 MSPS), mukpoxonTpoiiep - cemerictBa Tiva-C, s13bik - Cu.

22.1. MK cepuu Tiva-C. Anpo tuna Cortex-M4/M4+. Pa3Butue BEIYUCIUTENbHBIX (PYHKIIMH
Ha anmnapaTHOM YpOBHE.

2. BBIMOTHUTS MHULIMATU3AIMIO TTOC/IeToBaTeIbHOTO HHTEpdeiica [2C, MUKpOKOHTpOIIED
MSP432, a3pik - Cu.

23.1. MK cepun Tiva-C. IIporpamMmmuast MoJiemh sigpa KOHTpoJUIepa. PerucTprl cieruaibHOTo
Ha3zHa4yeHMs (yKa3aTenb CTeKa, IPOrPaMMHBIN CUYETUHK, PETUCTP CTATyca).

2. Bemmonuuthk nHMIManu3anuio uatepdeiica SPI (pabora ¢ 1BymMs O JUMHEHHBIMU
yCTpOHCTBaMM), MUKPOKOHTpoJuIEp - cemeiicTBa Tiva-C, si3bik - Cu.

Matepuanbl AJ151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.Y9ucno BHyTpeHHuX peructpos AJIY mukpokonTposepa MSP430?
OtBerTsI:

a) 10

0) 8

c)l6

) 20
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BepHblii oTBeT: ¢)
2.Ha3oBuTe 4Kci0 MaIMHHBIX LIUKIJIOB, UCTIOIb3yEMbIX JUISl BHIIOJHEHUS Olepaluii B
PETUCTPOBOM peXUME MUKPOKOHTposuiepa MSP4307?
OTtBeTsI:
a)?2
0) 1
c)3
1) 5
Bepuslii oTBeT: 0)
3.HazoBute pexum anpecanu, 1 BHIIOTHEHHUS] KOMaH] KOTOPOro TpedyeTcst Hanbolbliee
YHCJIO MATUHHBIX UKJIOB, MUKPOKOHTpoJiep MSP4307?
OTtBeTsI:
a) PeructpoBslii pexxum
0) AOCONIOTHBIN PEKUM
c) [Ipsmoii pexxum
1) KocBeHHBIN aBTOMHKPEMEHTHBIN PEXKUM
BepHblii oTBeT: ¢)
4.Ha30BHUTE YUCIIO PEKUMOB, MOIIEPKUBAEMBIX alllIapaTHBIM YMHOXKHUTEIEM
OTBeTHI:
a)4
0) 6
c)2
n) 8
BepHriii oTBET: a)
5.HazoBuTe unciio pe:kuMoB, MoAiepKuBaeMbIXx TaiiMepoM A B pexxume Taitmepa
OTtBeTsI:
a)4
0) 6
c)2
n) 8
BepHblii oTBeT: a)
6.HazoBure uncio pe:xxuMoB, noaaepkuBaeMbix Talimepom B B pexxume Taiimepa
OTBeTHI:
a)4
0) 6
c)2
n) 8
BepHnsiii oTBeT: a)
7.HazoBuTe unciao BEKTOPOB MpepbIBaHus, CBsI3aHHBIX ¢ TaliMepoM A
OTBeThI:
a)4
0) 6
c)2
1) 8
BepHpniii oTBeT: ¢)
8.HazoBute uncno 6;10k0B 3axBaTa/cpaBHeHus B Taiimepe A
OTBeTHI:
a) 1Ba WK TPU
0) TpH UM YEThIpE
C) YETBIPE UJIU CEMb
1) TPU UK CEMb
BepHnpiii oTBeT: a)
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9.HazoBute uncio pexxuMoB paboTsl Moayieit BBoaa Taiimepa A
OTtBeTsI:
a)4
0) 6
c)2
n) 8
BepHurliit oTBeT: 1)
10.Ha3oBuTe 4YuCIO UICTOYHUKOB CUTHAJIOB, KOTOPbIE MOT'YT UCIIOJIB30BATHCS IS
takTupoBanus Talimepa A
OTtBeTsI:
a)4
0) 6
c)2
n) 8
BepHblii oTBeT: a)
11.Ha3zoBuTe uncio 0J0K0B 3axBara/cpaBHeHHs B Taiimepe B
OTBeTHI:
a) IBa WJIK TPH
0) TpH UM YEThIpE
C) YETBIpPE UITU CEMb
1) TPU WU CEMb
BepHeiii oTBET: 1)
12.Ha30BuTE YUCIIO PEXUMOB MEPECHIIKA BHYTPEHHETO KOHTPOJLIEpa IPSIMOT0 AOCTYIIA K
namsta (DMA).
OTBeTHI:
a)4
0) 6
c)2
n) 8
Bepuslit oTBeT: 0)
13.Ha3oBuTe 4nCiI0 KaHAIOB BHYTPEHHET0 KOHTpOJIIepa NpsiMoro Aoctymna k namartu (DMA).
OTBeTsI:
a)3
0)2
c)5
n) 8
BepHnbnlii oTBeT: a)
14.HazoBuTe nnTepheiicol, KOTOpbe HE MOAEPKUBAIOTCS YHUBEPCAIbHBIM KOHTPOJUIEPOM
nociueaoBarenbHbIX HHTEpPeiicoB USI.
OTBeThI:
a) ITAG
6) SPI
c) 12C
n) UART
BepHpslii oTBeT: a) U 1)
15.Ha3oBuTe 4uCIIO peKUMOB pabOThI O10Ka aHanoroBoro ycuiurens (OA).
OTBeTHI:
a)4
0) 6
c)2
n) 8
BepHurliii oTBeT: 1)
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16.Kakoe Komu4ecTBO perucTPOB OOIIETO Ha3HAYEHUS JTOCTYITHO MOJIH30BATEIIO B
MHUKpPOKOHTpoJIiepe cemeiictra Tiva-C ?
OTBeTHI:
a) 8
0) 16
B) 32
r) 64
BepHriii oTBeT: 0)
17.Kaxkoii u3 perucTpoB 00IIero Ha3HAYCHHS TAK)KE BBIMOTHACT PYHKIIHUIO yKa3arens cteka SP
B MUKpOKOHTpoJuiepe cemeiicTBa Tiva-C ? Beenure uuncio ot 0 1o 100:
Bepnsiii otBet: 13
18.Kaxkast pa3psiIHOCTh perHCTPOB OOIIET0 Ha3HAYECHUS MUKPOKOHTpoJuiepa cemeiictBa Tiva-C
?
OTtBeTsI:
a)8
0) 16
B) 32
r) 64
BepHblii 0TBET: B)
19.Ha ocHOBe KaKkoi U3 CyIIEeCTBYIOUINX apXUTEKTYp MOCTPOCHO SIAPO MUKPOKOHTPOILIEPA
cemetictBa Tiva-C ?
OTtBeTsI:
a) ARMv6
6) ARMv6-M
B) ARMv7
r) ARMv7-M
1) ARMv9
BepHnsliii oTBeT: T)
20.511po kakoro THIa HAXOIUTCS B OCHOBE BHYTPEHHETO YCTPOMCTBA MUKPOKOHTPOJIIEpA
cemeiicta Tiva-C ?
OTBeTHI:
a) MO
0) MO+
B) M3
r) M4
) M4+
x) M7
BepHnsliii oTBeT: 1)

II. Onucanue wkanvl ouenueanus

Oyenxa: 5 («OTIUYHO)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 85
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHka "oTINYHO" BBICTABISAETCS €CIH CTYJCHT
OTBETHJI HA ITOCTABJICHHBIC (B T.4 JIOMOJHUATEIBHBIE) BOITPOCHI M BHITIOIHIIT TPEHMYIIIECTBEHHO
BEpHO Bce TpeOyeMble 3aJaHHUs.

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku svtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJBIIMHCTBO 33JaHHBIX (B T.4. JIOTOJHUTENHHBIX) BOIPOCOB OBLIO PACKPHITO U BRIOPAHO BEPHOE
HaIpaBJICHUE JIJISl PEIICHHUS OCHOBHBIX M JIOTIOJTHUTEIBHBIX 3a/1a4.

Oyenka: 3 («yIOBIETBOPUTEIILHO)
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Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evtnonanenus 3nanus. OueHka "yJ10BIETBOPUTENBHO" BBICTABISETCS
€CJIM CTYAEHT CMOT MIPaBUIIbHO OTBETUTHh HE MEHEE MOJOBUHBI 33JJaHHBIX BOIIPOCOB U BCE
TpeOyemble 3aJJaHusl BBIIOJIHEHbI IPEUMYIIECTBEHHO KOPPEKTHO.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)

Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM BCE HEOOXOIUMbIE 33/IaHUSI BHIMOJIHEHBI HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBITIOJHEHBI.
Kpome Toro, cTyZeHT HE CMOT YBEPEHHO U MPAaBWILHBIM 00pa30M OTBETUTH Ha OOJIBIITYIO YacTh

MOCTaBJICHHBIX BOIIPOCOB.

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

HTorosast OLleHKa paCCUUTBIBACTCS KAaK CPEIHsSA Ha OCHOBE 3HAYCHHUM CEMECTPOBOM COCTABIAIOIIEH
U cocTapisitomel 1uddepeHnpoBaHHOrO 3a4eTa.
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