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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
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. I[TK-1 CnocoGeH oCyIIECTBIATh MPOCKTUPOBAHKUE BHIYMCIUTEIHHBIX KOMILJIEKCOB U CHCTEM,
BKIIIOUasi pa3pabOoTKy anmapaTHOro, MPOTrPAMMHOT0 00ECTICUeHHs, CACTEMHYIO HHTETPAIIHIO, BBOT
B AKCILTyaTaIUIo
NJI-3 OcymiecTisieT pa3paboTKy anmapaTHBIX U MPOTPaMMHBIX CPEJCTB Pa3IUIHOIO
Ha3HAYEHHS B COOTBETCTBHUH C TEXHHYSCKUM 3aJaHUEM

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

®Dopma peanuzanuu: buneTsl (MUCEMEHHBINA OMPOC)
1. KonTponbnas pabota Ne 1 (Mukpokontposiepst MSP430) (KonTtponbhas paboTa)
2. KonTponbnas padora Ne 2 (Mukpokontposuiepsl Tiva-C) (KonTposbHas padboTa)

Dopma peanuzanuu: KoMrproTepHOE 3a/1aHKE
1. JTabopatopnas padora Ne5, Tiva-C (JIlabopaTopHas pabora)
2. JJabopartophnas padora Ne6, Tiva-C (JlabopaTopHas pabora)
3. JJaboparopnast pabora Ne7, Tiva-C (JlabopaTopnas pabora)
4. Jlaboparopnas pabota Ne8, MSP432 (JIaboparopnas pabota)

Popma peanmsanuu: ITncemenHas pabora
1. Pacuetnoe 3aganue (IIporpammupoBanue (kon))

®opma peanuzaruu: Cmemansas popma
1. JTaboparopHas pabota Nel, MSP430 (JIaboparopHnas paboTa)
2. JJabopartopHnas pabota No2, MSP430 (JTaboparopHas pabota)
3. JJabopartopnast pabota Ne3, MSP430 (JIaboparopHast pabota)
4. JIaboparopnas padota Ned, MSP430 (JlabopaTopHas pabota)

BPC aucuunjavHbl

3 cemecTp

IlepeyeHb KOHTPOJIBHBIX MeEPONPHUATHI TEKYIIEro KOHTPOJS  yCHeBaeMOCTH IO
AUCUHHUILIHHE:

KM-1 Kontpomasnas padora Ne 1 (MukpokonTposiepst MSP430) (KonTponsHas paboTa)

KM-2 KonrponbHas padora Ne 2 (Mukpoxontposieps! Tiva-C) (KonrponbsHas pabora)

KM-3 Pacuernoe 3amanue (IIporpammupoBanue (Kox))

KM-4 JlaGoparopnas pab6ota Nel, MSP430 (JlaGopaTtopHas pabora)

KM-5 JlaGoparopnas padota Ne2, MSP430 (JTaboparopHas pabota)

KM-6 JlaGoparopnas pabota Ne3, MSP430 (JlaGopaTtopHast pabota)

KM-7 JlaGoparopnas padota Ne4, MSP430 (JTaboparopHas pabota)




KM-8
KM-9

JlabopaTtopHnas padora Ne5, Tiva-C (JlabopaTopHas pabora)
JlaGopatopHas pabota Ne6, Tiva-C (JIaboparopHas paboTta)

KM-  JlaGoparopnas padota Ne7, Tiva-C (JlabopaTopnas paboTta)

10

KM-  JlaGoparopnas pa6ota Ne§, MSP432 (JIaGoparopHas paboTa)

11

Bujx npome:xyTOo4HOI aTTecTalMu — JK3aMeEH.

Beca KOHTpoIbHBIX MeponpusTHil, %

Paznen Munex
mucoumnH | ¢ KM:

KM
-1

KM
-2

KM
-3

KM
-4

KM
-5

KM
-6

KM
-/

KM
-8

KM

KM
-10

KM
-11

bl Cpok
KM:

3

4

6

7

9

10

12

13

15

16

16

Muxkporporueccopsl U
MUKPOKOHTPOJILIEPHI.
OO0m11e moI0XKEeHHUS.
Knaccudukarus.
MUKpOKOHTPOILIEPHI
cemerictea MSP430.

Crpykrypa.
OcoOeHHOCTH

Beenenune. Mecto

MHUKPOKOHTPOJIJIEPOB
MSP430 u Tiva-C ua
PBIHKE COBPEMEHHBIX
MHUKPOKOHTPOJIJIEPOB.

Cewmerictea MSP430 u
Tiva-C

0630p
MHUKPOKOHTPOJIJIEPOB
cemeiicta MSP430

Cpenctsa pa3zpaboTku
MSP430

MHUKPOKOHTPOIIEPHI
cemeiictBa MSP430.
OCHOBHBIE Y3IIBI.

Apudmeruko-
JIOTUYECKOE
YCTPOMCTBO.

AnmnaparHbIit
YMHOXHTEIb

COpoc, npepbiBaHus U
PEXKUMBI pabOTHI.

Monayns
CHHXPOHU3AIUU

Taitmep A / Taiimep B

MUKpPOKOHTPOILIEPHI
cemericta MSP430.
V31161 opranuzanuu
rnepenadyu JaHHbIX




[TopTel BBOJIa-BBIBOIA
0011eT0 Ha3HAYECHUS

YHuBepcanbHbIN
MOCJIEA0BATEIbHbBIN
unrepderic (USI)

ITocnemoBaTeabHBIN
unrepderic SPI

ITocnenoBaTenbHbBIH
unrepodeiic 12C

KonTpomnnep npsimoro
JIOCTYTIA K TTaMSITH

(DMA)

MHUKPOKOHTPOILIEPHI
cemeirictea MSP430.
Amnajnorosrle u
aHajoro-nugpoBbIe
Y3JIBL.

Monyib
OIEPALMOHHBIX
yCUJIUTEIIEH

Amnanoro-unupoBoii
npeoOpa3oBareib
ADC12

AHaIOroBbIi
KOMITapaTop

[udpo-aHanoropsrii

npeoOpa3zoBaresb
DAC12

MUKpOKOHTPOJLIEPHI
cemeiictBa Tiva-C.
OO1uue cBeaCHUS.
Crpykrypa. Anpo
Cortex-M3/M4.,
ITamaTts. Peructpsl.
OCHOBBI
IPOTPaMMHUPOBAHUSI.

MK Tiva-C. O0mue
CBEICHUS.

MK Tiva-C. Cpenctso
CCS.

MK Tiva-C.

CtpykTtypa. Anpo
Cortex-M3/M4.

MK Tiva-C. ba3oBsbrit
MIPOEKT MPOrPAMMBIL.

MK Tiva-C.
Opranuzanys namsTy.

MK Tiva-C. PaGora ¢
IaMiATBIO U
pPETUCTPaMH.

MUKpOKOHTPOJIIEPHI
cemeiicta Tiva-C.
BryTpeHHue




nepudepuitnbie
MOJTYJIH.
OcobeHHoCTH
IPOrPaMMHOTO
yIpaBJICHUS.

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

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

MUuKpOKOHTPOJLIEPHI
cemeticta Tiva-C.
HHuTepdericbt
nepeaun JaHHBIX.
IIporpammHas
00paboTKa.

MK Tiva-C.
WnuTepdeiich! cBs3M.
Teopus U aNnropuTMBI.

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

MK Tiva-C.
O6paboTKa TaHHBIX.

MUKpOKOHTPOILIEPHI
cemeticrBa Tiva-C.
IToxacemeiicTBO
MSP432.

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

MK Tiva-C.
IIporpammuoe

obecrieueHue s
MSP432.

Bec KM:
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10

10

10

10

10

10

10

10




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
IK-1 N-3nk-1 OcymiectBisieT | 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 | (KoHTponbHas pabota)
COOTBETCTBUU ¢ | cxemotexuuueckue acnektol | KM-3 Pacuernoe 3ananue (IIporpammupoBanue (Kox))

TCXHUYCCKHUM 3a1aHUCM

MHUKPOITPOLIECCOPHBIX
(MMKPOKOHTPOJIEPHBIX )
CHCTEM Ha OCHOBE
KOHTPOJIIEPOB CEMENCTBA
MSP430
CXEMOTEXHUYECKUE aCTIEKThI
MHUKPONPOLIECCOPHBIX
(MHKPOKOHTPOJIIEPHBIX )
CHUCTEM Ha OCHOBE
KOHTPOJUJIEPOB CEMENCTBA
Cortex-M3/M4

0a30BbIE APXUTEKTYPHI
MHUKPONPOLIECCOPHBIX
(MHKPOKOHTPOJIEPHBIX )
cucrem MSP430

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

KM-4 Jlaboparopnas pabota Nel, MSP430 (JIabopaTtopHas pabora)
KM-5 JlaGoparoprast padota No2, MSP430 (JlabopatopHas pabora)
KM-6 Jlaboparopnas pabota Ne3, MSP430 (JIabopaTtopHas pabora)
KM-7 JlaGoparoprast pabota 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 (JlabopaTopHast pabota)




CO3/1aBaTh
MHUKPOMPOIIECCOPHBIE U
MUKPOKOHTPOJIJIEPHBIE
BBIYHUCITUTENIBHO-
W3MEPUTEIIbHBIE CUCTEMBI U
YCTPOMCTBA CpeIHEH
CJIO)KHOCTH Ha COBPEMEHHOU
3JIEMEHTHOI1 0aze
pa3pabarsiBaTh
ONTUMAJIbHBIC
CXEMOTEXHUYECKHUE U
MIPOrPaMMHBIE PEIICHUS
y3JI0B CPEICTB U3MEPEHUH C
MIPUMEHEHHEM
MHUKPONPOLIECCOPOB U
MHUKPOKOHTPOJIIJIEPOB U
CUCTEM Ha UX OCHOBE
IPOrpaMMHUPOBATH
MHUKPONPOIIECCOPHbIE
(MHUKpPOKOHTpOJIJIEpHBIE)
YCTpOMCTBA CEMENCTBA
MSP430, ocymecTBisTh
TECTUPOBAHUE U OTJIATKY
Koz

MPOrpaMMHPOBATH
MHUKPOIPOLIECCOPHBIE
(MHKPOKOHTpPOJIEPHBIE)
YCTPOMCTBA CEMENCTBA
Cortex-M3/M4,
OCYILIECTBIIATH
TECTUPOBAHUE U OTIIATKY
Koz

BBITTOJTHATH KCIIEPHUMEHTBI




110 MPOBEPKE MPABUIBHOCTH
(YHKIIMOHUPOBAHUS
IIPOrPaMMHBIX CPEJICTB U
IIOMCKY HEUCIIPAaBHOCTEN B
HUX




11. Cooeporcanue oyenounvix cpeocme. Illlkana u kpumepuu oyenueanus
KM-1. Kontpoabnas padora Ne 1 (Mukpokontposiepst MSP430)

@opmbl peasu3anun: bunets (MMCbBMEHHBINA OITPOC)

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa npoBeieHusi KOHTPOJIbHOTO MeponpusaTus: KontpoasHas padora Ne 1 nmpoBoaurtcs
B OYHOM MOpsAJKE B KOMIIbIOTEpHOM Kjacce ¢ [I9BM. OtBersl u penieHus 3aaad npeaoCcTaBsIOTCS
CTYZICHTaMH Ha MPOBEPKY B MHCbMEHHOU (hopme. Kaxk/p1ii BapuaHT OMIIETOB KOHTPOJIBHOM pabOTHI
BKJIIOUaeT B ce0s JIBE YaCTH - TEOPETUYECKHIl BOMPOC U MpakTUueckoe 3aaanue. [lomyckaercs
BBITIOJIHEHHE TMPAKTUYECKOW 4YacTH 3alaHusi HemocpeactBeHHo Ha [IOBM ¢ pemoncrpanueit
paboTOCIOCOOHOTO U OTIAXKEHHOTO KOJa MporpamMmbl. J[ITUTeNbHOCTh KOHTPOJIBbHOM paboTsl 1-1,5
akaJ. yaca.

Kparkoe cogepxanue 3agaHus:
Tunosoe 3a7jaHle KOHTPOJIbHONU PabOTBI COCTOUT U3 IBYX YacTEH - TEOPETUUYECKOrO BOIIpOCca
(CM. KOHTpPOJIbHBIE BONIPOCHI HA 3HAHMS) M IPAKTUYECKOE 3a/1aHUE (CM. KOHTPOJIbHBIE BOIIPOCHI
Ha yMeHus1). Ha TeopeTnueckuii BOorpoc CTyJ€HTY HEO0XOMMO MIPEIOCTABUTh PAa3BEPHYTHIM
OTBET B NUCbMeHHOM popme. [IpakTrueckoe 3ajanue TpedyeT cocTaBICHUs
COOTBETCTBYIOIIETO KOJa MPOrpamMMbl Ha si3bike Cu u/unn AccemOuep. Ero Takke MOXXHO
0(OpPMHUTH B MUCBMEHHOM BHJI€ UJIU NIPOJEMOHCTPUPOBATH MIPET01aBaTEIN0 HEMOCPEACTBEHHO
Ha [IDBM (pekomenayercs), TakuM 00pazoM, MOATBEPIUB KOPPEKTHOCTb BBIIIOJIHEHUS
IIPOrpaMMBbl B COOTBETCTBUH C YCIOBHEM 3aJaHus. B 3TOM cilydae JOIyCTUMO IIPOU3BECTU
OLIEHKY MPAKTHYECKOW YaCTH 3aJlaHusI 10 (PaKTy TOTOBHOCTH U pabOTOCIIOCOOHOCTH
IporpaMMsl (110 yMOJIYaHUIO, M TEOpETHUYECKast U IPAKTUYECKasl YacTH 3a/laHusl IPOBEPSIFOTCS
npenojaBaTesieM Mocie 3aHATHI, TpUYeM JJis IPOBEPKU IPOrPaMMHOT0 KOJ1a IPEIo1aBaTeto
noTpeOyeTcsi CaMOCTOSTEIbHO BHIOJHUTH NEPEHOC MPOTrPAMMHOI0 KO/1a U3 PyKOITMCHOTO
dbopmara B 3JIEKTPOHHBIH ITyTEeM ero Habopa B COOTBETCTBYIOIIEH Cpesie pa3padoTKu
IpOrpaMMHOTr0 obecrieueHus JUisi MUKpoKoHTposuiepoB MSP430). I[Tpumeps! BapuaHTOB
3a/laHui TI0 TEOPETUUECKON U MPAKTUYECKON YacTsIM OUJIETOB KOHTPOJIBHON pabOThI
IIPUBENICHBI JJAJIEe.

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3arIaHupOBaHHBbIE pe3yiabTathl | Bompocsl/3aganus 11 IpoBepKu

00y4eHUs IO TUCIUILINHE

3HaTh: S3bIK HHU3KOTO YpPOBHS — 1.MuxkpoxoHTposuiepsl cemerictea MSP430.
accembiep (s MSP430) [lepudepus. [TopTel BBOga-BBIBOAA.

Onucanune MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 85
Onucanue xapakmepucmuku 6blnoaHeHus 3nanus: IIpuopuTeT UMEeT MpaKTUIECKasl YacTh 3aJaHusI.
OreHka "OTJIMYHO" BBICTABJISICTCS, €CIIH: - IIPUCYTCTBYET KOPPEKTHBINA OTBET Ha TCOPETUUCCKUI
BOTIPOC WJIM OH COJCPKHUT HECYIIECTBCHHBIC 3aMEUYaHMUsI, HAPHUMEP, MOKET OBITh HETOCTATOYHO
TIOJTHBIM; - 33j[aya pellieHa B MOJHOM 00beMe HIIH KMEET HEKOTOPbIE HEJIOUYEThI, HE SIBIISIOIIHECS
KPUTHYCCKHMH.

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

10




Onucanue xapaxmepucmuxu 6binoaneHus snanus: IIpuopuTeT nMeeT NpakTU4YecKas 4acThb 3aJaHusl.
Ouenka "xopouo" BBICTaBISAETCS, €CJIU: - UMEETCS B 1I€JIOM NMPAaBUIILHBIA OTBET HA TEOPETUUECKUI
BOTIPOC HJIM OH COJICPKHUT CEPbE3HBIC 3aMEUAHMsI, HATPUMEP, HEKOTOPBIE CPOPMYTUPOBAHHBIC
TE3HCHI HE ABIIAIOTCS BEPHBIMU; - 33]]a4a pellieHa B MOJIHOM 00beME UK HE MOJTHOCTHIO
COOTBCTCTBYCT YCJIOBHIO 3alaHUA UJIIM UMECT HCKOTOPLIC O]_HI/I6KI/I, HC ABJIAIOMIUCCA KPUTUICCKUMU.

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxku 6binoIHeHuss 3Hanus: TIpuopuTeT UMeeT MPaKTHIECKast YacTh 3aJaHMs.
OueHka "y0BIIETBOPUTEIHHO" BBICTABISETCS, €CIIH: - UMEETCS B 11€JIOM MTPaBUJIbHBIN OTBET HA
TEOPETHUYECKHI BOIPOC WIIM OH COJICPKHT CEPhE3HBbIC 3aMeUaHusl, HalIpUMeEp, HEKOTOPBIC
c(hOpMyIIMPOBAHHBIE TE3UCHI HE SBJISIOTCS BEPHBIMHU; - 33/1a4a HE TTOJTHOCTHIO COOTBETCTBYET
YCIIOBHIO 3aJIaHMsI U/WIIH COACPKUT HEKOTOPBIC CYIIECTBEHHBIE OMMOKU. [Ipyroii BapuaHT, eciu: -
OTCYTCTBYET OTBET Ha TCOPETUUYECKUI BOMPOC UM OH B KOPHE HEMPABUIILHBIN; - 33/]a4a peiieHa B
TIOJTHOM 00bEME HITH MMEET HEKOTOPBIE OIIUOKH, HE SIBIISTFONINECS KPUTHYCCKIMH.

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHO»)

Onucanue xapakmepucmuxu evinonenus 3Hanus: OLeHKa "HeyJOBIETBOPUTEIbHO" BBICTABIISAETCS,
€CJIN: - OTCYTCTBYET OTBET Ha TEOPETUUECKHUI1 BOIIPOC WIIM OH B KOPHE HENPABUIIbHBIN; -
OTCYTCTBYET BBINIOJIHEHHAS 3a/1a4ya 10 MPOrpaMMHUPOBAHUIO WUJIH 3a/1a4ya BBIIIOJIHEHA, HO TIPU
3aIycKe IpOrpaMMbl BOSHUKAIOT KPUTHUECKHUE OLLINOKH.

KM-2. KourpoJsbHasi padora Ne 2 (Mukpokourposuiepsl Tiva-C)

®opmbl peaju3anum: bunersl (MMCbMEHHBIH OMPOC)

Tun koHTpoIbLHOrO MeponpusaTus: KourponsHas pabora

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 npeaocTaBIIsIlOTCS
CTyJEHTaMH Ha IPOBEpKY B MUcbMeHHOU (opme. Kaxkaplii BapuaHT OMIIETOB KOHTPOJIBHON paboThI
BKJIIOYAeT B ce0sl JBE YacTH - TEOPETHMUECKMI BONMPOC M MpakTHuyeckoe 3ajnaHue. [lomyckaercs
BBITIOJIHEHHE TPAKTUYECKOW YacTH 3alaHusi HemocpenctBeHHo Ha [IOBM ¢ gemonctpanueit
paboTOCIIOCOOHOTO M OTJIAXKEHHOTO KOJAa mporpamMmbl. IMTENbHOCTE KOHTPOJIbHON paboTs! 1-1,5
akaJ. gaca.

Kpatkoe conepxxanue 3agaHus:
Tunosoe 3a7jaHlie KOHTPOJIBHOU PabOTHI COCTOUT U3 IBYX YacTel - TEOPETUUYECKOrO BOIpOca
(cM. KOHTpPOJIbHBIE BONIPOCH HA 3HAHMA) M IPAKTUYECKOE 3a/1aHUe (CM. KOHTPOJIbHBIE BOIIPOCHI
Ha yMeHus1). Ha TeopeTndeckuii BOIpoc CTyAeHTY HE0OXOMMO PEIOCTaBUTh Pa3BEPHYTHIH
OTBET B MUCbMeHHOH Gopme. [IpakTrueckoe 3aaHue TpeOyeT cocTaBICHUs
COOTBETCTBYIONIETO Koja porpamMmbl Ha si3bike C/C++. Ero takxe MOXKHO 0)OpMUTH B
MUCbMEHHOM BHJI€ WJIM IPOJAEMOHCTPUPOBAThH NPENOIaBaTeN0 HeocpeacTBeHHO Ha [IDBM
(pexoMeHnayeTcs), TaKUM 00pa3oM, MOATBEPIUB KOPPEKTHOCTD BBIMOJIHEHHS TPOrpaMMBbI B
COOTBETCTBUU C YCIOBUEM 3a/1aHMs. B 3TOM ciydae JomycTUMO IPOU3BECTH OLEHKY
NPaKTUYECKON YacTH 3aJjaHus 1o (haKTy TOTOBHOCTH M pabOTOCIOCOOHOCTH MPOrpaMMBbl (I10
YMOJTYAHUIO, U TEOPETHYECKAs M MPAKTUYECKAsl YaCTH 3aJaHUs TPOBEPSIIOTCS MPENOAaBaTEIEM
10CJI€ 3aHATHUH, TpUYeM JJIs IPOBEPKU MPOTrPaMMHOTO KO/ IPETo/IaBaTelto MoTpedyeTcs
CaMOCTOSITENIbHO BBIIIOJIHUTH IEPEHOC MPOTPaMMHOI0 KOJa U3 PYKOIIUCHOTO popMmaTa B
AIIEKTPOHHBIN IyTeM €ro Habopa B COOTBETCTBYIOIEH cpejie pa3paboTKH MPOrpaMMHOTO
obecnieueHus st MUKpoKOHTposiepoB Tiva-C). IlpumMepsl BapaHTOB 3aJaHUil 110
TEOPETUYECKON M MPAKTUYECKON YacTsIM OMJIETOB KOHTPOJIBHOM paboThI MPUBEIEHBI Aajee.

KoHTpoJibHbIe BONIpochl/3ajaHuA:
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3anmaHupoBaHHbIE pe3yabTaThl | Borpockl/3aganus s NpoBEpKH
00y4YeHUs 10 TUCITUTINHE

3HaTh: 0a30BBIE APXHUTEKTYPHI 1.MuxkpoxkonTposuiepsl cemeiictBa Tiva-C. OOmue
MUKPOIIPOLIECCOPHBIX CBEJICHMUSI.

(MHUKPOKOHTPOJUIEPHBIX) CHUCTEM 2.MuxkpokoHTposuIepsl cemeiicTBa Tiva-
Cortex-M3/M4 C. BeicrponeiictByromiee siipo tumna Cortex-M3/M4

3.MukpokoHTposuiepsl cemeiictBa Tiva-C. Apxurtekrypa.
CtpyKTypa 1 OCHOBHBIE (DYHKITHOHAIBHBIE OJIOKH.

4 MuxkpoxkoHTposuiepsl cemeiictBa Tiva-C. [Toncucrema
TaKTUPOBAHMUS.

5.Mukpokontposuiepsl cemeiictBa Tiva-C. OcCHOBHBIE
nepudepuiiHbie y37bl (TakMepbI-CYETYHKH, TOPTHI BBOJIA-
BBIBO/1a, MIOCJIEI0OBATENIbHBIN AaCHHXPOHHBIN MOPT Mepeadn
nanabix, ALIT).

6.Mukpokontposuiepsl cemeiictBa Tiva-C. I[lepudepus.
TaliMeppI-CUETUUKH.

7.Mukpokontposuiepsl cemeiictBa Tiva-C. [lepudepus.
ITopTsl BBOJA-BBIBOAA.

8. MukpokoHTpoJIiepsl cemerictBa Tiva-

C. llepudepus. [Tocnenosarensubrii mopr UART
(USART).

9.MukpokoHTposiepsl cemeiicta Tiva-C.

[Tepudepusi. AnasoroBoro-1udpoBoi mpeodpa3oBaTelib.
10.MukpoxonTposuieps! cemeiicta Tiva-C. MHTepdeiichr
oOMeHa nHbopMaIueit MeXy yCTpOMCTBaMH.
11.MukpoxkonTposuieps! cemeiicta Tiva-C. Cucremubie
pErucTpbl HACTPOMKHU mapameTpoB padoTsl MK.
Cropo:xeBoii Taiimep.

12.CpaBHeHMe (QyHKIIMOHAIBHBIX BO3MOXKHOCTEH
MUKpOKOHTpoJutepoB cemeiictB MSP430 u Tiva-C
(MSP432).

13.060cHOBaHME BbIOOpa KOHEYHOW MOJIETN
MHUKpOKOHTpoJsuiepa cemerictBa MSP430, Tiva-C win
MSP432 B cooTBeTCTBIH ¢ 0003HaYEHHBIMU KPUTEPUSIMU U
YJIOBJIETBOPSIOIIEH HEOOXOAUMBIM TEXHUUECKUM
TpeOOBAHUSAM M YCIOBUSIM SKCILTyaTalUH.

Onucanue MIKAJbI OLlEeHUBAHUS

Oyenxka: 5 («OTIINYHOY)

Onucanue xapakxmepucmuxu 6binoIHeHus snanus: IIpuopuTeT nMeeT NpakTUYecKas 4acThb 3aJaHusl.
OneHka "0TIIMYHO" BBICTABIISIETCS, €CIIU: - IPUCYTCTBYET KOPPEKTHBIN OTBET HA TEOPETHYECKUI
BOINPOC WJIK OH COJICPKUT HECYILIECTBEHHbIE 3aMEUaHUs1, HATPUMEP, MOXKET OBITh HEJJOCTATOUHO
MOJIHBIM; - 33J1a4a pellieHa B MOJIHOM 00beMe HIIM UMEET HEKOTOPbIE HEJJOUETHI, HE SBIISIOIINECS

KPUTUYECKUMHU.

Oyenka: 4 («xX0OpoII0»)

Onucanue xapaxmepucmuxu 6binoIHeHus snanus: IIpuopuTeT nMeeT NpakTUYecKas 4acThb 3aJaHusl.
OneHka "xopomio" BEICTABIISIETCS, €CIIN: - UMEETCA B LIEJIOM IIPaBUIIbHBIN OTBET HAa TEOPETUYECKUI
BOIIPOC WJI OH COJIEPKUT CEphE3HbIE 3aMeUaHmsl, HalpuMep, HEKOTOpbIe chOpMyTHpPOBAHHBIE
TE3MCHI HE ABJIAIOTCS] BEpHBIMU; - 33J]a4a pelleHa B MOJIHOM 00beME UM HE MOJTHOCTHIO
COOTBETCTBYET YCJIOBHUIO 33JaHUs WIIM UMEET HEKOTOPbIE OIINOKH, HE SBISIONNECS KPUTHUECKHMHU.

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
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Onucanue xapaxmepucmuxu 6binoaneHus snanus: IIpuopuTeT nMeeT NpakTUYecKas 4acThb 3aJaHusl.
OueHka "ya0BIETBOPUTEIBHO' BBICTABIISIETCS, €CIIN: - UMEETCA B 1I€JIOM MPaBUJIbHBIN OTBET Ha
TEOPETUUECKUI BOMPOC WIH OH COJCPKUT CEPbE3HbIC 3aMeUaHusl, HallpUMEpP, HEKOTOPhIE
c(hOopMyJIMPOBAHHBIE TE3UCHI HE SIBISIFOTCS] BEPHBIMH; - 33]1a4a HE IOJHOCTHIO COOTBETCTBYET
YCIIOBHIO 33JIaHUS M/WIIH COJEPKUT HEKOTOPBIE CYIIIECTBEHHBIE OIMOKH. [{pyroii BapuaHT, eciu: -
OTCYTCTBYET OTBET Ha TEOPETUYECKUI BOMPOC UM OH B KOpPHE HEMPAaBUIIBHBII; - 3a/1aua pelieHa B
IIOJIHOM 00BbeMe MJIM UMEET HCKOTOPBIC OH_II/I6KI/I, HC ABJIAIOIIHUECCA KPUTUUCCKHUMU.

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHOY)

Onucanue xapaxmepucmuxu evinoanenus snanusa: OueHKa "Hey10BIETBOPUTENIBHO" BbICTABIISAETCS,
€CJIU: - OTCYTCTBYET OTBET Ha TEOPETUUECKHI1 BOIIPOC WIIM OH B KOPHE HEMPABUIIbHBIN; -
OTCYTCTBYET BBITIOJIHEHHAS 3a]]a4a 110 TPOrpaMMHUPOBAHUIO UITU 3a]1aya BHINIOJIHEHA, HO MPU
3aIycKe MporpaMMbl BOSHUKAIOT KPUTUYECKUE OLUTHOKH.

KM-3. PacueTHoe 3aganue

®opmbl peaausanun: [lucemennas padbora

Tun koHTpoABLHOr0 Meponpusitus: [IporpammupoBanue (Kon)

Bec konTposbHoro meponpustusi B BPC: 10

IIpoueaypa npoBeaeHUsi KOHTPOJbHOr0o MeponpusiTusa: CTyIeHThl pa3paldaThIBalOT MIPOrpamMmy
MOJTyYEeHUSI U3MEPUTENBHON nH(OopMaIn, 00pabOTKH B COOTBETCTBUU C alITOPUTMOM U3MEPEHUS U
nepeJayd BHEIIHEMY I10JIb30BATENII0 PE3YJIbTaTOB HM3MEPEHMs. 3aJaHHUE SBISAETCS THUIIOBBIM,
UCIOJIb3YEMBIH  MHUKPOKOHTposuiep, mnpuMmeHsembld Allll u mnopr mnepemauum JaHHBIX -
UHMBUAYalbHBIMU. [Iporpamma pa3pabaTbiBaeTcs HHANBUIYAIBHO.

Kparkoe conepkanue 3aiaHus:
s mukpokontpoiepa cepun MSP430 MIC 1 pazpaboTtaTs mporpammy, BHITOTHSIONIYIO
CIEAYIOLIME TEUCTBUA:

1. MonyuyeHune oTcyeToB curHana (x) ot BHyTpeHHero ALM c yactoToit fsl;

2. 06paboTku nonydyeHHbIx oT ALM gaHHbIX B COOTBETCTBUM € anroputmom y=FUNC(x);

3. lMepenayn BHELIHEMY YCTPOICTBY pPe3y/ibTaTOB M3MEPEHMA N0 NocaeaoBaTenbHoMy HTepdelicy Sl ¢
yactoToM fs2.

4. Tporpamma go/KHa b6bITb HanMcaHa Ha asblike Cu. MNepesaBaemMble AaHHbIE ONPeaenaTCA KaK
cpepHee 3HaAYeHWe 3a BpemsA ONpoca OT BHELLHEro YCTPOMCTBA ¢ YacToTol fs2.

5. ApganTupoBaTb MNOJIY4YEHHYIO NpOrpammy Ana MUKpokoHTpoanepa MIC_2 cemeictea MSP432.

MIC_1 = MSP430FR2355

fs1 =10 kIl';

FUNC(x) = 3*sin(x)-2*x+15 (X - oTcueT BXOJHOTO CUTHAA),
S| = SPI;

fs2 =10 I'm;

MIC_2 = MSP432E401Y

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3aruTaHupOBaHHBIE pe3yabTaThl Oo0ydeHusi 1o | Bompockl/3amanus 1jis IpoOBEpKH
JUCHHUTIIINHE

YMeTh: MporpaMMHUpPOBaTh MUKPOIIPOLIECCOPHBIE 1./Inst MukpokoHTposepa cepun MSP430
(MUKpPOKOHTpOJUIEpHBIE) YCTPOHCTBA CEMEHCTBa MIC 1 pa3paboTats mporpamMmmy,
Cortex-M3/M4, ocymniecTBIsTh TECTHUPOBAaHUE U BBIITOJIHSIFOLYIO CIIEAYIOIIUE AEUCTBUSA:
OTJIAAKY KOJa 1. TNMonyyeHue oTcyeToB CUrHanNa (x) ot

BHyTpeHHero ALLM c yactoTol fs1;
2. 0O6paboTkM noayyeHHbIx oT ALM AaHHbIX B
COOTBETCTBUM C anroputmom y=FUNC(x);
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3aruIaHUPOBAHHBIE  PE3YJIbTAThI
JTUCHUTIIINHE

o0y4eHust 10

Bonpocei/3aganus 11t mpoBepKU

3.

2.

Mepenayun BHeLWHeMY YCTPOCTBY pe3y/ibTaToB
M3MepeHuA No Nocnea0BaTeNbHOMY
uHtepoelicy Sl c yactoton fs2.

Mporpamma foxKHa bbITb HaNMcaHa Ha A3blke
Cu. Mepepasaemblie gaHHble onpeaenatoTca
KaK cpefHee 3Ha4yeHue 3a Bpemsa onpoca ot
BHELLUHEro ycTponcTsa c YactoTomn fs2.
AZanTMpoBaTb NOMYYEHHYO NPOrpaMmmy AN
MUWKpPOKOHTpoanepa MIC_2 cemeicTa
MSP432.

MIC_1 = MSP430FR2355

fs1 =15 kI'n;

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

S| = SPI;

fs2 =10 I';

MIC_2 = MSP432E401Y

2. Jlnst MukpokoHTpoJsuiepa cepun MSP430
MIC 1 pa3zpaborats nporpammy,
BBITIOJHAIOLIYIO CIEAYIOIINE IEUCTBHUS:
MonyyeHue OTCYETOB CMTHaNa (x) oT
BHyTpeHHero AL c yactoToli fs1;

O6paboTKM nosiydeHHbIX oT ALLIM gaHHbIX B
COOTBETCTBUM C anroputmom y=FUNC(x);
Mepesayn BHELIHEMY YCTPOMCTBY Pe3ybTaToB
n3mepeHua No nocnenosaTe/ibHOMyY
uHTepdelicy Sl c yactoToit fs2.

Mporpamma A0/KHa ObITb HAMMCAHA Ha A3bIKe
Cu. NepegaBaemsble gaHHble onpeaenaoTca
KaK cpegHee 3HayeHWe 3a Bpems onpoca ot
BHELUHEero ycTpoWcTBa ¢ YactoTom fs2.
ApanTuMpoBaTb NOYYEHHYIO NPOrpammy Aas
MMKpPOKOHTponnepa MIC_2 cemeictaa
MSP432.

MIC_1 = MSP430FR2355

fs1 =6 xI'm;

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

SI=1IC;

fs2 =15Tm;

MIC_ 2 = MSP432E411Y

3.l MukpokoHTtpoJsiiepa cepun MSP430
MIC 1 pa3paborats nporpammy,
BBITIOJIHAIOLIYIO CIEAYIOIINE NECTBHUS:
MonyyeHne OTCYETOB CUTHanNa (x) oT
BHyTpeHHero ALLM c yacTtoToli fs1;
O6paboTKkM nonydeHHbIX oT ALLM aAaHHbIX B
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3anmaHUpOBaHHBIE pPE3YyJIbTaThl OOYYEHHS IO
JTUCHUTIIINHE

Bonpocei/3aganus 11t mpoBepKU

COOTBETCTBUM C anroputmom y=FUNC(x);

3. [lepenayu BHeLIHEMY YCTPOMUCTBY pPe3y/1bTaToB
M3MepeHMA No Nocnea0BaTeNbHOMY
nHTepdelicy Sl c yactoToit fs2.

4. Tporpamma go/KHa b6bITb HANMCaHa Ha A3blKe
Cu. MepepaBaemble gaHHble ONpeaenatoTcs
KaK cpeHee 3Ha4YeHWe 3a Bpema onpoca oT
BHeLLHero ycTpoicTea ¢ YyactoToi fs2.

5. ApanTupoBaTb MNOAYYEHHYHO NPOrpammy Ans
MWKPOKOHTpoanepa MIC_2 cemeitcTsa

MSP432.
MIC_1 = MSP430FR2153
fs1 =35 kI'w;

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

S|l = SPI;

fs2 =15 T'n;

MIC 2 = MSP432E401Y

VYMeTh: pasp a0aThIBaTh OIITUMAJIBHBIC
CXEMOTCXHUYCCKUEC MW MPOrpaMMHBIC PCIICHHA
y3JI0B CpCACTB H3MepeHI/Iﬁ C IIPUMCHCHHUCM
MHKPOIIPOLCCCOPOB W MUKPOKOHTPOJUICPOB U
CHCTCM Ha UX OCHOBC

1./Ins MukpokonTposepa cepun MSP430
MIC 1 pa3zpaboTars mporpamMmmy,
BBITTOJIHAIOLIYIO CIEAYIOLINE IEUCTBHUS:

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

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

3. TMepepayn BHeLWHeMY YCTPOMCTBY pe3ynbTaToB
nU3mepeHuA No NocaefoBaTeIbHOMY
nHtepodericy Sl c yactoton fs2.

4. MMporpamma foKHa bbiTb HanMcaHa Ha A3blke
Cu. NMepepaBaemblie gaHHbIE onpeaenatoTca
KaK cpefiHee 3Ha4yeHMe 3a Bpemsa onpoca ot
BHELLHEro yCTpomncTBa ¢ YacTtoTom fs2.

5. ApanTtupoBaTb NOAYYEHHYO0 Nporpammy aAna
MUKpPOKOHTponnepa MIC_2 cemelicTBa

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

FUNC(X) = 5*cos(x)-6*x"2+1/x (X -
OTCYET BXOJAHOI'O CUTHAJIA);
SI=12C;
fs2 =20 I'u;
MIC_2 = MSP432E411Y
2.Jliist MukpokoHTpoJsuiepa cepun MSP430
MIC 1 pa3paboTats mporpammy,
BBITIOJHSIOUIYIO CIEYIOIINe TeHCTBUS:

1. MonyyeHue oTcYeTOB cUrHana (x) ot
BHyTpeHHero ALLM ¢ yactoToli fs1;
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3anmaHUpOBaHHBIE pPE3YyJIbTaThl OOYYEHHS IO
JTUCHUTIIINHE

Bonpocei/3aganus 11t mpoBepKU

2.

O6paboTkM nonyyeHHbIX oT ALLM AaHHbIX B
cooTtBetcTBUK ¢ anroputmom y=FUNC(x);
Mepefayn BHeLWIHEMY YCTPOMCTBY pe3y/1bTaToB
n3mepeHua No NocaefoBaTeIbHOMY
uHTepoelicy Sl c yactoton fs2.

Mporpamma foKHa 6bITb HanMcaHa Ha A3blke
Cu. MepepaBaemble gaHHble ONpeaenatoTcs
KaK cpefHee 3HayYeHue 3a Bpema onpoca oT
BHELLUHEro ycTponcTea c YactoTomn fs2.
AZanTMpoBaTb NOMYYEHHYO NPOrpaMmmy AN
MUWKPOKOHTposnepa MIC_2 cemeitcTsa
MSP432.

MIC_1 = MSP430FR2153

fs1 = 8 kI'L;

FUNC(x) = 3*exp(x)-2/x+6 (X - orcuer
BXOJHOT'O CUTHAJA);

S| = SPI;

fs2 =30 I';

MIC 2 = MSP432E401Y

YMeTh: CcO31aBaTb  MHUKPOIPOLIECCOPHBIE U
MUKPOKOHTPOJIIIEPHBIE BBIUNCIIUTEIBHO-
WU3MEPUTEIIBHBIE CUCTEMBI H YCTPOMCTBA CpeaHEN
CJIO)KHOCTHU Ha COBPEMEHHOI 371eMEeHTHOH 0aze

1.

1.1t MukpokonTposiepa cepun MSP430
MIC 1 pa3zpaboraTts nporpammy,
BBITIOJHAIOLIYIO CIEAYIOIINE IEUCTBHUS:
MonyyeHue oTcHeTOB curHana (x) ot
BHyTpeHHero ALLM c yacTtoTtoli fs1;

O6paboTkM nonyveHHbIX oT ALLM AaHHbIX B
COOTBETCTBUM C anroputmom y=FUNC(x);
Mepesayn BHELIHEMY YCTPOMCTBY Pe3ybTaToOB
n3mepeHus No nocsefoBaTe/lbHOMY
uHTepdelicy Sl c yactoToit fs2.

Mporpamma Ao/KHa ObITb HANMCAHA Ha A3bIKe
Cu. MepepaBaemble gaHHble onpeaenstoTcs
KaK cpeaHee 3Ha4YeHWe 3a Bpems onpoca oT
BHELUHero ycTponcTsa ¢ YactoTon fs2.
ApanTUpoBaTb NOAYYEHHYHO MPOrpammy Ans
MMKpPOKOHTponnepa MIC_2 cemeictsa
MSP432.

MIC_1 = MSP430FR2355

fs1 =10 xI'm;

FUNC(x) = 3*sin(x)-2*x+15 (X - orcuer
BXOJIHOTO CUTHaJIa);

Sl = SPI;

fs2 =10 I'm;

MIC_2 = MSP432E401Y

2.J1ns MukpokoHTposepa cepun MSP430
MIC 1 pa3paborats nporpammy,
BBITOJIHSIOLIYIO CIIEAYIOUINE JeHCTBUS:
MonyyeHune oTcyeToB curHana (x) ot
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3aruIaHUPOBAHHBIE  PE3YJIbTAThI
JTUCHUTIIINHE

o0y4eHust 10

Bonpocei/3aganus 11t mpoBepKU

BHyTpeHHero ALLM c yacTtoToli fs1;

O6paboTKM nosydeHHbIX oT ALLIM gaHHbIX B
cooTtBeTcTBUK ¢ anroputmom y=FUNC(x);
Mepenayun BHeLWHeMY YCTPOICTBY pe3y/ibTaToB
M3mepeHus No nocaenoBaTesibHOMY
nHTepdelicy Sl c yactoToit fs2.

Mporpamma foKHa 6bITb HaNMCcaHa Ha A3blke
Cu. Mepepasaemblie gaHHble onpeaenatoTca
KaK cpeHee 3Ha4YeHWe 3a Bpema onpoca oT
BHeLLHero ycTpoicTea ¢ YyactoTom fs2.
ApanTUpoBaTb MNOAYYEHHYHO NPOrpammy 4s
MUKpPOKOHTposnepa MIC_2 cemeitcTa
MSP432.

MIC_1 = MSP430FR2155

fs1 =9 kI';

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

S1=12C;

fs2 =12 I';

MIC_2 = MSP432E401Y

3.dns mukpokonTposuiepa cepurt MSP430
MIC 1 pa3paborats mporpammy,
BBITIOJHAIOLIYIO CIEAYIOIINE IEUCTBHUS:
MonyyeHue OTCYETOB CMTHaNa (x) oT
BHyTpeHHero ALLM ¢ yactoToli fs1;

O6paboTkM nonydeHHbIX oT ALLM AaHHbIX B
COOTBETCTBUM C anroputmom y=FUNC(x);
Mepesayn BHELIHEMY YCTPOMCTBY Pe3ybTaToB
M3mepeHua No nocnenosaTe/lbHoOMy
uHtepodericy Sl c yactotom fs2.

Mporpamma AoAKHa 6biTb HAaNMCaHa Ha A3blKe
Cu. NepegaBaemsble gaHHble onpeaenaoTca
KaK cpegHee 3HayeHue 3a Bpems onpoca ot
BHELUHEero ycTpoWcTBa ¢ YactoTom fs2.
ApanTuMpoBaTb NOJYYEHHYIO NMPOrpammy A/is
MMKpPOKOHTponnepa MIC_2 cemeictaa
MSP432.

MIC_1 = MSP430FR2355

fs1 =5 xI'm;

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

Sl = SPI;

fs2 =35Tm;

MIC_2 = MSP432E411Y

4./1nst MukpokoHTposnepa cepun MSP430
MIC_1 pa3paboraTh nmporpammy,
BBINOJIHSIOLIYIO CIIEAYIONIHE JeHCTBUS:
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3anmaHUpOBaHHBIE pPE3YyJIbTaThl OOYYEHHS IO

JUCHUIIIINHE

Bonpocei/3aganus 11t mpoBepKU

MonyyeHue oTcyeTOB curHana (x) ot
BHyTpeHHero AL c yactoToit fs1;

O6paboTkM nosydeHHbIX oT ALLIM gaHHbIX B
COOTBETCTBUM C anroputmom y=FUNC(x);
Mepenayun BHELWHeEMY YCTPOMCTBY pe3y/ibTaToB
n3mepeHuA No NocaesoBaTeNbHOMY
nHTepdelicy Sl c yactoToit fs2.

Mporpamma goxKHa bbiTb HanMcaHa Ha A3blke
Cu. MepepaBaemble gaHHble ONpeaenatoTcs
KaK cpegHee 3Ha4YeHue 3a Bpems onpoca oT
BHeLLHero ycTpoiicTea ¢ YyactoToi fs2.
ApanTUpoBaTb NOAYYEHHYIO MPOrpammy Ans
MWKPOKOHTpoanepa MIC_2 cemeitcTea
MSP432.

MIC_1 = MSP430FR2153

fs1 =12 xI'm;

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

SI=1IC;

fs2 =22 I';

MIC 2 = MSP432E411Y

Onucanne MKAJbI OIlEHUBAHUS

Ouyenka. «3a4TECHO»
Onucanue xapaxmepucmuxu ebinoneHus snanus: OLneHKa "3a4TeHo0" BBICTABIISETCS €CIIN 3aJaHUE
BBITIOJTHEHO MTPaBWJIBHO WJIM C HE3HAUNTEIbHBIMU HEJI0U€TaMuU

Ouyenka: «He 3a4TCHO»
Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: OleHKa "He 3a4TeHO" BBICTABIIAECTCS €CIIU
3a/laHue He BBIITOJIIHEHO B OTBEACHHBII CPOK MM Pe3yJIbTaT HE COOTBETCTBYET 3a/IaHUIO

KM-4. JIadopaTopnas pa6ora Nel, MSP430

®opmbl peanuzanun: CvemanHas Gopma

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas padora

Bec koHTpObHOrO Meponpusitusi B BPC: 10

IIpouenypa npoBeaeHnsi KOHTPOJIbHOro Meponpusitusi: JlaboparopHas paboTa nmpoBOJIUTCS B
KoMIbloTepHOM Kitacce ¢ [I9BM. Otnaaka u TeCTUpOBaHUE KOAA NMPOTrpaMM OCYIIECTBISAETCS Ha
otnagoyHor mare MSP-EXP430FR2355. 3ammra nabopaTopHoil pabOThl BBIMOJIHSAETCS B BHJE
Oecelbl CO CTYIEHTOM IO MarepHuajaM J1labopaTopHOW pabOThl M pELICHHEM THUIOBBIX 3ajlady.

Bomnpock! 3a1ar0Tcst ”HAUBUAYAITBHO.

KpaTkoe cogep:kanune 3a1aHus:

JlaboparopHas paboTa MMOCBSIIEHA BHIIOJHEHUIO apu(METUYECKUX U JIOTHUECKUX Oleparuii
AJTY MSP430 ¢ npuMeHEHNEM BHYTPEHHETO aANMapaTHOIO YMHOXKHUTES.

1. B Tadamue 1 yxazana peanusyemasi GyHKIus cryaeHToM. [Ipu Hanvcanuu nmporpamm
JIOJKEH OBITh 33J1eiCTBOBAH BCTPOCHHBIN anmapaTHbI YMHOXKUTEIb MUKPOKOHTPOJUIEPA
MSP430. IIporpamma foykHa ObITh HallMcaHa ¢ IPUMEHEHHEM accembiepa u si3bika CH.
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2. IIpaBUIIBHOCTB BBIIIOJIHEHUS IPOIPAMM OCYILIECTBIISETCS CONIOCTABIEHUEM PE3YIbTAaTOB UX

HUCIIOJTHCHUS.

3. Ha 3ammre TpeOyeTcs OTBETUTh Ha YCTHBIE BOIIPOCH! 10 KoMaHaaM AJTY
MUKpOKOHTpoJiiepa MSP430 u pemuTh TUIIOBYIO 3a/1auy (HAIMKUCaTh MPOrpaMMy).

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3anaHUpOBaHHBIE PE3yJIbTaThl 00yUYEHUs 1O
JUCLUIUINHE

Bomnpocel/3aganust st IpoOBEPKU

3HaTh: 0a3oBbIe
MHKPOIIPOIIECCOPHBIX
(MMKpOKOHTpOJIEpHBIX) cucteM MSP430

APXUTEKTYpBI

1.Ha3znauenue u ycTpoiCTBO anmapaTHoro
YMHOXMUTEJIA. BbIITONTHEHNE YMHOXKEHUS
3HAKOBBIX U 0€33HAKOBBIX YHCEII.

YMeTh:  BBINOJHATH  OKCIEPUMEHTHI 10
IIPOBEpKE IPaBUJIBHOCTH
(GYHKIIMOHUPOBAHUSI MPOTPAMMHBIX CPEJICTB
Y TIOUCKY HEMCIIPABHOCTEN B HUX

1.C nomo1ipto acceMOJIepHBIX KOMaH/T
MUKpOoKOHTpoJuiepa MSP430 u BcTtpoeHHOTO
anmnapaTHOr0 YMHOXKHUTEJS peain30BaTh
YKa3aHHYIO HIKE apuPMETHUECKYIO
(byHKIHIO:

Y= 4*A+8*B-6

Y, A u B - sueiiku BuyTpenneit namstu O3V,
COJIep>KaT 3HAKOBEIC IIeJIbIe urcia (sintl6).
2.C moMoIIpro acceMOJICPHBIX KOMaH T
MuKpokoHTposuiepa MSP430 u BcTpoeHHOTO
anmnapaTHOrO YMHOXKHUTEJNS peain30BaTh
YKa3aHHYIO HIDKE apHPMETHIECKYIO
GyHKIHIO:

Y=8*A-3+B"2

Y, A u B - sueiiku BHyTpennei namsatu O3V,
COJIep>KaT 3HAKOBEIC IIeJIbIe urcia (sintlo6).
3.C nomotpto acceMOIepHBIX KOMaH]T
MUKpoKoHTpoJuiepa MSP430 u BcTpoeHHOTO
anmnapaTHOTO YMHOXKHUTEINS peain30BaTh
yYKa3aHHYIO HIDKE apu(PMETUUECKYIO
(GyHKIHIO:

Y=A/4-3*B

Y, A u B - gueiiku BHyTpenHei namsatu O3V,
coJiepKaT 3HAKOBBIE 1IeJIbIe yncia (sintl6).

Onucanue MKAJbI OLEHUBAHUS :

Oyenxka: 5 («OTIINYHOY)
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "O0TIMYHO" BBICTABIISIETCS €CIIN 3a/I1aHUE
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMpPABIEHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evinonnenuss 3uanus: OTeHKa "yI0BIETBOPUTEILHO" BHICTABIISETCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2 («<HEYTOBICTBOPUTEIHLHO)
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "HCYI[OB.HCTBOpI/ITCJIBHOH BBICTABJIACTCSA
€CJIK 3aaHNEC BBIITOJIHEHO HCBCPHO HUJIN IMTPEUMYIICCTBEHHO HE BBIITIOJITHEHO

KM-5. JlabopaTopHnasi padora Ne2, MSP430

®opmbl peanuzanun: Cvemannas Gopma

Tun koHTpobHOrO Meponpusitus: Jlaboparopuas padora

Bec koHTpOoBbHOr0 Meponpustusi B BPC: 10

IIpouenypa npoBeaeHnsi KOHTPOJIbHOro Meponpusitusi: Jlaboparopnas paboTa nmpoBOIUTCS B
KoMIibtoTepHOM Kjacce ¢ [I9BM. Otianka u TecTupoBaHuE KOJia MPOTPaMM OCYIIECTBIISIETCS Ha
otnagounor miate MSP-EXP430FR2355. 3amura nabopaTopHoii pabOTHI BBINOJHSETCS B BHJIC
Oecelpl CO CTYIEHTOM IO MarepuajgaMm J1abopaTopHOW pabOTHl M PEUICHHEM THUIIOBBIX 3aj1ad.
Bormpocsl 3a1at0TCs1 THAMBUYAJBHO.

Kpartkoe cogep:xxanue 3ajaHus:
JlaboparopHas paboTa MOCBsIIEHA U3YYCHHIO BCTPOSHHBIX TaiiMeToB TaiiMep A u Taiimep B u
MIOPTOB BBOJIa/BBIBOJIa OOIIETO HA3HAYCHHUS.
1. Bemonaute nauimanuianuio Taiimepa A u Taiimepa B.
2. BBINMOTHUTH MHUIIMATU3ALMIO TTOPTOB OOIIEro Ha3HAYCHHUS.
2. YcranoButh Taiimep A B pexuM paOOThI TaliMepa U BBINOJHUTH reHeparuio [IIMM curnana
C IMapaMeTpaMu, yKa3aHHBIMU npenozaBareneM. C moMoIIbio ocIuiorpada HadbIoaaTh
MOJIYYEHHBIM CUTHAJI U OLEHUTH €ro napaMerpbl. COMOCTaBUTh MOJYUYEHHbBIN CUTHAI C
TpeOyeMbIM IO YCIIOBHUIO 3a/I1aHHS.
3. YcranoButb Taiimep B B pexxum paboThl TaiiMepa 1 BBITIOJIHUTH TeHepaiuto [IIMM curnana
C mapaMeTpaMy, yKazaHHbIMHU IpenogaBaTenieM. C nomoribio ocuuiuiorpaga HadIoaaTh
MOJIYYEHHBIM CUTHAJI U OLEHUTH €ro napaMerpbl. CONOCTaBUTh MOJYUYEHHBINA CUTHAII C
TpeOyeMbIM IO YCIIOBHUIO 3a/I1aHHS.
4. Pa3pabortath mporpaMmy paboThl TaliMeEpa B PEXKUME U C IapaMeTpaMu, YKazaHHbIMU
IIPETNO1aBATEIIEM.
5. C nomousto nocneaoBatensHoro uHTepdeiica SPI nnm [12C (BeIOMpaeTcs B COOTBETCTBUH €
YKa3aHUSAMH MIpernojjaBaTelis) OCYIIECTBUTD Nepelady 3HaUYeHHs OJHOrO U3 TapaMeTPOB
BbixoaHoro IIIMM curnana Taiimepa A BUpPTyaJIbHOMY BHEILIHEMY YCTPOMCTBY.
[TporpaMma nokHa OBITH HalMCaHa ¢ IPUMEHEHUEM acceMOiepa i si3bika CH.
[IpaBUIBHOCTH UCIIOJIHEHHUSI POTPAMMBbI TPOBEPAETCS 110 MOJTYYEHHBIM Ha BHEITHEM
ocrmuiorpade ocruuIorpaMMam.
Ha 3ammure TpeOyeTcs OTBETHTh Ha YCTHBIE BOMIPOCHI 10 BCTpoeHHBIM Taiimepy A u Taiimepy
B mukpoxonTpomiepa MSP430 u pemuTh TUNIOBYIO 3a7a4y (HamucaTh Iporpammy).

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3anmaHUpOBaHHbIE pe3ysbTaThl 00ydeHust 1o | Bompockl/3aganust 1uist mpoBepKU

JUCLHUTIIINHE

3HaTh: CXEMOTEXHUYECKHUE aCIEKThI 1.Ilepeuncnure pexxumbl padoTel Taitmepa
MUKPOIIPOLIECCOPHBIX  (MUKPOKOHTPOJIJIEPHBIX ) A. JlaiiTe XapaKTEPUCTUKY KaXI0MY U3
CUCTEM HAa OCHOBE KOHTPOJUIEPOB CEMEWCTBa PEXMMOB U IPUBEIUTE PUMEPHI UX
MSP430 MIPAKTUYECKOT0 MPUMEHEHHS.

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIUYHO)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 85
Onucanue xapakmepucmuku evinonnenus 3uanus: OueHka "oTINYHO" BBICTABIAETCS €CIIM 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00'beMe WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIOY»)
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapakmepucmuku evtnonanenus 3nanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuku ebtnonnenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISAETCS
€CJIM 3aJJaHue TIPEUMYIIECTBEHHO BBITIOJIHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHOY)
Onucanue xapakxmepucmuku evinoanenus snanus: OUeHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-6. JlabopaTopnasi padora Ne3, MSP430

®opwmbl peaqusanun: Cmenrannas Gopma

Tun koHTpoABLHOrO Meponpusitus: Jlaboparopnas pabora

Bec konTposbHOro meponpustusi B BPC: 10

IIpouenypa npoBeaeHnsi KOHTPOJIbHOro Meponpusitusi: Jlaboparopnas paboTa mpoBOIUTCS B
KoMrbroTepHOM Kiacce ¢ [I9BM. Otnanka u TecTupoBaHuE KOJa MPOrPaMM OCYIIECTBISETCS HA
otnagounor miate MSP-EXP430FR2355. 3amura nabopaTopHOii pabOThI BBHINOJHSETCS B BHJIC
Oecepl CO CTYACHTOM II0 MarepuaiaMm J1abopaTopHON pabOThI M PEHMICHHUEM THIIOBBIX 3ajad.
Bormpocsl 3a1at10TCs1 *HANBUYAJBHO.

Kpatkoe cogepxxanue 3agaHusi:
JlaboparopHas paboTa nocssiieHa nydenuto BctpoeHHoro ALIT ADC12, ycunutens ¢
nporpaMMmupyemsiM ko3 dunmenrom ycunenus (PGA) u BHyTpeHHero 6i10ka
MHCTPYMEHTAJIBHOT'O YCUIIMTEIE MUKpPOKOHTposuiepa MSP430.
1. Bemmonauts naunmanuzanuio AL
2. Ilonate Ha Bxog ALl MOCTOSHHBIN CUTHAJ ¢ BO3MOKHOCTBIO PETYIMPOBAHUS YPOBHSL.
[TyTeM BBIOTHEHUS MOCIE0BATENbHBIX U3MEPEHUM MOyunTh HEe MeHee 10 3HaueHuit
¢ynkuuu nepenaun AL 11 o1HOrO U3 KaHAJIOB.
3. BBINOJTHUTH aBTOMaTUYECKYIO YCTAHOBKY HYJS U KanuOposky ALIIL.
4. Hancath nporpaMmMy aBTOMaTHUECKOW MOJCTPOUKH KO PHUIMEHTA YCUTICHUS YCUITUTEINS C
IporpaMMHUpPyeMbIM KO3(D(PUIIMEHTOM YCHIIEHHUS MOl TEKYILIMH YPOBEHb BXOJAHOI'O CUTHAJA.
5. BBINOIHUTS HHULMATU3ALUI0 BHYTPEHHETO MHCTPYMEHTAIBHOIO YCUIIUTEIS B PEKUME
CXEMBbI, IOCTPOECHHOW Ha OCHOBE TPEX ONEPALMOHHBIX YCUIIUTEIEH.
6. BBINOTHUTS MHULIMAIU3ALUI0 BHYTPEHHETO MHCTPYMEHTAIBHOIO YCUIIUTEIS B PEKUME
CXEMBbI, IOCTPOECHHON Ha OCHOBE JIBYX ONEPALMOHHBIX YCHIIUTEICH.
7. O0ecnieunTs nepenavy JaHHbIX U3 BHyTpeHHero O3V k peructpam LIAII ¢ momorbio
KOHTpOJIJIEpA MPSIMOTO JJOCTYTA K MaMATH.
[TporpamMMma noKkHa OBITH HalMCaHa ¢ IPUMEHEHUEM acceMOiepa i si3bika Cu.
ITpaBMIIBHOCTB MCTIOJIHEHNUS TPOIPaMMBbI IPOBEPSETCS Ha 3TaIle OTIAAKH 110 COAEPKUMOMY
BHYTpPEHHEN MaMsITH MUKPOKOHTpOJIIepa
Ha 3amuTe TpeGyeTrcst OTBETUTH Ha YCTHBIE BONIPOCHI 10 BctpoeHHOMY ALIIT ADC12
MUKpOoKoHTpoIiepa MSP430 u pemuTh TUMIOBYIO 3a/1auy (HAMMCATh MPOTPaMMYy).

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3arIaHupoBaHHbIE pe3yNbTaThl 00ydeHus 1o | Bompockl/3aganus At IpoBEepKU

JUCITUIUINHE

YMers: [IPOrpaMMUpPOBATh 1.Jns ALITI ADC12 muxkpokoHTposiepa
MHUKPOIPOIIECCOPHBIE (MUKPOKOHTPOJUIEPHBIEC) MSP430 pazpaboTaiiTe mporpamMmy mpuema
YCTpOMCTBA ceMelcTBa MSP430, pe3ysbTara aHalIoro-uudpoBoro
OCYIIECTBIISITh TECTUPOBAHHE U OTIAJKY KOJa npeobpazoBaHus B BUJe 00pabOTKH
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3amaHupOBaHHbIE PE3YNbTAaThl OOYYEHHS IO
JTUCHUTIIINHE

Bomnpocei/3aganus 1iist mpoBepKu

MIpephIBaHMsI.

Onucanue MIKAJbI OICHUBAHUSA:

Oyenka: 5 («OTIUIHOY)
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00bEME WITH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpOIIOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHUE [Tl PEIICHUS 3a]1a4

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evinoinenus 3Hanus: OueHka "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHu€e NPEUMYILIECTBEHHO BHIIIOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinoneHus 3uanus: O1eHKa "HeyI0BIETBOPUTEIHHO" BBICTABIISIETCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM NMPEUMYIIECTBEHHO HE BBIITOJIHEHO

KM-7. JlabopaTropnasi padora Ne4, MSP430

®opmbl peanusanun: Cmenrannas Gopma

Tun koHTpoILHOrO MeponpusTus: Jlaboparopnas padbora

Bec koutposabHoro meponpusitusi B BPC: 10

IIpoueaypa nmpoBeeHnsi KOHTPOJIbHOro MeponpusTus: JlabopatopHas pabora MpPOBOIUTCS B
KomIbloTepHOM Kiacce ¢ [IDBM. Otnanka u TecTMpoBaHUE KOJa MPOrpaMM OCYIIECTBISIETCS Ha
otnanoyHoi miuare MSP-EXP430FR2355. 3ammura nabopaTopHOil pabOThl BBIIOJIHSETCS B BUAEC
Oecelbl CO CTYIEHTOM IO MaTepHuajaMm JIabopaTopHOW paboThl M pElIeHHEM THUIOBBIX 3ajady.

BOHpOCBI 3a4a0TCAd MHAWBHUAYAJIbHO.

Kparkoe conep:kanue 3aiaHus:

JlaGopaTtopHast pabota nocssiieHa n3yuenuto BctpoeHnoro LHAII DAC12 u anamoroBbix
KoMmmaparopoB. [Iporpamma nomkHa OBITH HalKMcaHa ¢ MPUMEHEHUEM acceMOuiepa 1k s3bIKa
Cu. [TpaBUJIBHOCTH UCIIOJIHEHUSI IPOIPAMMBI ITPOBEPSETCS 10 NOJyYEHHBIM Ha BHEIIIHEM

ocuuiuiorpade ocuuuiorpaMmmam.
1. BemmonauTh nHumuanu3amnuio 1AL

2. Obecneunts Ha Beixoae LIAIT mocTosSHHBIN CUTHAJ TOCTOSHHOTO YPOBHS, PETYJINPYEMOT0
nporpamMMHoO. [IyTeM BBITTOTHEHUS TOCIIEOBATENBHBIX 3a1aHUN BBIXOHOTO curHana [{AIl
Pa3IMYHOTO YpOBHS NMOyduTh He MeHee 10 3Hauenuit pynkuuu nepeaaun AT st ogHoro us3

BBIXO/IHBIX KaHAJIOB.

3. BBIMOTHUTH aBTOMAaTHUECKYIO YCTaHOBKY HYJIS M Kanmuoposky LIATL

4. HamucaTtph mporpaMmy aBTOMaTHYECKOM MOJACTPOIKN KOA(PGUIIMEHTA YCUIIEHUS YCUITUTENS C
IpOTrpaMMHUPYEMBIM K03 (DUIIMEHTOM yCUIIeHHS O] TEKYIIUN YPOBEHb BXOHOTO CUTHAIA.

5. BBINOJIHUTE MHUIIMATU3AIMIO AaHAJIOTOBOI'O0 KOMITapaTopa.

6. O6ecnieunts 3anyck L{AIl o npepsiBaHHIO OT cpadaTHIBAaHUS aHAJIOTOBOTO KOMIIapaTopa.
VYpoBeHb cpabaThiBaHMsI yKa3bIBaeTCs MpernoaaBareneM. B kauecTBe BXOTHOTO HAMPSKEHUS
KOMIIapaTopa UCIIOIb3YETCS BHEIIHUN F€HEPATOP IOCTOSSHHOI'O CUTHAJIA PETYIIUPYEMOTO

YPOBHSI.
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7. O0ecnieunTs nepenavy qaHHbIX U3 BHyTpeHHero O3Y k peructpam LIAII ¢ momorpio
KOHTpOJIIEpA MPSIMOTO JJOCTYTA K MaMATH.

Ha 3amuTe TpeGyercst OTBETUTH Ha yCTHBIE BONPOCH 1o BcrpoeHHOMY LIAII DAC12 n
AQHAJIOrOBBIM KOMMapaTopaMm MUKpoKoHTpoJuiepa MSP430 u pemnth TUHIOBYIO 3a7a4y
(HamucaTh Iporpammy).

KoHTposibHbIe BONPOCHI/3a1aHUA:

3anyaHupoBaHHbIE Pe3yabTaThl 00ydeHus o qucuuiuinae | Bornpockl/3ananus st npoBepKu

YMerb: pazpabaThiBaTh ONTUMAIIbHBIE CXEMOTEXHHUECKHUE 1.Pa3pabotaiite nporpamMmmy
W TpPOrpaMMHBIE PEUICHUSI Y3JIOB CPEIACTB M3MEPEHUU ¢ nauimanmsanuu [HAIT DACI12
IPUMEHEHUEM MHUKPOIIPOLIECCOPOB u MHUKpOKOHTpoJuiepa MSP430.

MHKPOKOHTPOJUJIEPOB U CUCTEM HA UX OCHOBC

Onucanue MKAJbI OICHUBaAHUSA:

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax.: 85
Onucanue xapakmepucmuku binonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpoIIO»)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OLeHKa "Xopouo" BEICTaBISAETCS €ClIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BHIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a9

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BbICTABIISAETCS
€CJIM 3aJJaHu€e NPEUMYILIECTBEHHO BHIIIOJHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku binonnenus snanus: OneHKa "Hey10BIeTBOPUTEIHHO" BHICTABIACTCS
€CJIM 33/1aHUE BBIIIOJIHEHO HEBEPHO MJIM NMPEUMYILECTBEHHO HE BBIIIOJIHEHO

KM-8. JladopaTopHas padora Ne5, Tiva-C

®opmbl peanauzannu: KomnerorepHoe 3a1anue

Tun koHTpoILHOrO MeponpusTus: Jlaboparopnas padora

Bec koHTpObHOrO Meponpusitusi B BPC: 10

IIpouenypa npoBeaeHnsi KOHTPOJIbHOro Meponpusitusi: JlaboparopHas paboTa nmpoBOJIUTCS B
KommnbloTepHoM kiacce ¢ [IOBM. Otnagka M TecTHpoBaHME KOAAa MPOTpaMM OCYIIECTBIISETCS
HEINOCPEICTBEHHO Ha CHEIHalbHOM 000py/I0BaHUH, BKIIOYAIOIIUM B c€0sl KOMIUIEKTHI OTJIa04HON
IUIaThl ¢ MUKPOKOHTpossiepoM Tumna Tiva-C U TOMONHUTENbHBIX (QYHKIMOHAIBHBIX Moaynel. Ha
KOMIIBIOTEpaX JIOJKHO OBITh YCTAHOBJIEHO COOTBETCTBYIOIEE MPOTrpaMMHOE oOOecriedeHue s
COCTaBJIEHUS KOZa IporpaMm Jjsi MukpokoHTposuiepoB Tiva-C u MSP432 (nporpamMHuas cpena
Code Composer Studio, Bep. 6.2) dupmbr Texas Instruments. B oTaenpHBIX ciiydasx JOMyCKaeTCs
BBITIOJIHEHHE J1a00paTopHO pPabOThl B COKPALIEHHOM OOBbEME IMPH OTCYTCTBUU BO3MOKHOCTH
B3aMMOJIEHCTBUSL ¢ TpedyeMbiM oOopynoBaHueM. Torna TecTHpoBaHHE M OTJIajJKa MpPOTrpamMm
MPOM3BOJIUTCS CUJIAMH BCTPOEHHOI'O CUMYJISITOpa paboThl MUKPOKOHTposuiepoB Tiva-C, BxonsiieM
B cOCTaB naketa nepeurciaensoro [10.

Kpartkoe cogep:xanue 3aiaHuA:
JlaGopaTopHast paboTa COCTOUT U3 CIEAYIOIINX OCHOBHBIX MOMEHTOB:
- O3HaKOMJIEHHE C OLIEHOYHOM IJIaToil B cocTaBe 0TiafoyHoro komruiekra LaunchPad
TM4C123GXL ¢upmsl Texas Instruments (panee Stellaris EK-LM4F120XL) B ocHoBe
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KOTOpOro Haxoautcs MUKpokoHTposuiep TM4C123GH6PM (panee Stellaris LM4F120H5QR)
cemeticta Tiva-C ¢ smpom trma Cortex-M3/M4.

- YrpaBJieHre JIOTHKOW paboThl OIMHOYHOTO CBETOMO/IA WII TPYIIIBI CBETOIHOIOB.

- Peaynmzanust Clio’)kHOCOCTABHBIX aJITOPUTMOB BBIYUCIICHHSI KOMOMHAIIUI MATEMaTHIYECKUX U
JIOTHYECKUX OIEpalnii B BHJIE MPOrPaMMHOI0 KOJIa JIJIi MUKPOKOHTPOJLIEPOB cemeiicTa Tiva-
C. Ilporpamma npearosnaraet padboTy ¢ IUKIAMH, MAaCCHBaMH, IEPEMEHHBIMU Pa3ITHYHOTO
THUIIA JAHHBIX, HAITMCAHUE (PYHKIUN U MTOIIPOTPAMM.

- Onepanuu ¢ BHyTPEHHEH MaMAThIO (MIaMsITh IPOrPaMM U JIaHHBIX ), OCHOBHBIE OTIepaIiu
BBO/1a-BbIBOJIa HH(POPMALIUHU B TOPTHI MUKPOKOHTPOJLIEPA.

- CocTaBieHHE IPOTPAMMHBIX 33/ICPIKEK BapbUPYEMOU JITUTEILHOCTH U 0(hOpMIICHUE
MaKpOKOMaH].

Brimonnenue paboThl 3aKII09aeTCA B!

- COCTaBJICHHUS COOTBETCTBYIOIIET0 KO/Ia IporpamMm Ha si3bike Cu

- OTJIAJIKE U TECTUPOBAHUS Pa3pabOTaHHOM MPOrpaMMbl ¢ IPUMEHEHUEM OTJIAJJOYHOH IJIaThl Ha
6a3e MukpokoHTpoJsuiepa tuna Tiva-C (umu B cumynstope IIDBM npu oTcyTcTBun
BO3MO>KHOCTH pabOThl ¢ 0003HaYEHHBIM 000PYI0BAaHUEM);

3aiaHusl MOTYT OBITh IPEJICTABICHBI MHANBUIYAJIBHO JUISl KQX/10T0 CTYACHTA IPYMIbI, TaK U
UMeTh o0l11ee YCIOBUE JUIsl BCeX CTYJEHTOB C pa3IMYHbIMK BapHaHTaMM 3ajaHus. Bo3aMoxkHO
10JIpa3/ieJIeHNe CTYACHTOB Ha OTAEJIbHbIE IOATPYIIIbI - OpUraabl ¢ 0OLUM AJIsl CTYJECHTOB
JAaHHOTO 0O0beaAnHeHus 3ajaHueM. I [pumepbl BapuaHTOB 3a/laHUM IPUBECHBI 1anee (CM.
KOHTPOJIbHBIE BOIIPOCHI HA YMEHMSI). BbInoaHeHHbIE 3ajaH1s] HEOOXO0AUMO
IIPOJEMOHCTPUPOBATh NPENOJABATENIO HeocpeAcTBEHHO Ha IIDBM u, onumonansHo,
YKa3aHHOM OTJIaJIOYHOM KOMILIEKTE, TAKUM 00pa30M, OJATBEPIUB KOPPEKTHOCTh BBIIOJIHEHUS
[IPOrpaMMBbl B COOTBETCTBHUHU C YCIIOBUEM 3aJaHU.

3amura 1ab0paTopHON pabOThI 3aKIIIOYAETCS B U3JI0KEHUH CTYJEHTOM OCHOBHBIX MOMEHTOB U
00BSCHEHUH JIOTUKH pabOThl IPOrPaMMBI B 1I€JI0M, B3aUMOJEHCTBHSI OCHOBHOT'O KOHTpOJIEpa
¢ nepudepuitHpIMI (QYHKIIMOHAIBHBIMU MOAYIJISIMU (eciu TpeOyeTcs 1o 3a1aHuio). CTy1eHT
JIOJIKEH MPOJIEMOHCTPUPOBATh padoTy nporpammsl Ha [I9BM u, TeM cambIM, IOATBEPAUTH
KOPPEKTHOCTbD TOJYYEHHBIX BBIUUCIEHUN U JOCTUTHYTBIX PE3YyJIbTATOB.

JonyckaeTcs Bbl1ada CTyIEHTY KaK JOMOIHUTENBHBIX YTOUHSIOIUX BOIPOCOB IO aJIrOPUTMY
pOTpaMMbl, BHYyTPEHHEM CTPOEHHIO MCII0JIb3YEMOI'0 KOHTPOJIIEpa, ero nepuepuitHbIX y3I10B,
YCTPOMCTBY M MPUHLUITY paOOTHI JOMOJIHUTENbHBIX (PYHKIIMOHAIBHBIX MOJIYJIEH, TaK U 110
IpoiiieHHOMY MaTepHualty Kypca (MpHUMepsl CM. B KOHTPOJIbHBIX BONPOCAX Ha 3HAHMUSA).

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3aHHaHI/IpOBaHHHe PE3YJIbTAThI
06y‘~IeHI/I$[ IO JUCHUIIJIINHE

Bomnpocel/3aganus s npoBepKu

3Hath:  0a30Bble  APXHUTEKTYpHI
MHUKPOIPOIIECCOPHBIX
(MUKpPOKOHTPOJUIEPHBIX )
Cortex-M3/M4

CHUCTEM

1.MK cepun Tiva-C. MukpoxonTposiep. Monenu
namsatu. [Tamsate O3V u [13V.

2.MK cepuu Tiva-C. MUKpOKOHTpOJIIIEp. APXUTEKTYPbI
BBIYUCIIUTENIBHO-TIOTHYECKUX ycTpoicTB. Moaenu RISC
n CISC.

3.MK cepuu Tiva-C. IlpeacraBnenue uncen Ha 3bIKe
BbICOKOTO ypoBHS C/C++. TUMBI JAaHHBIX KOMIUJISATOPA
Cu B cpene CCS mns mukpokoHTposutepoB Tiva-C.
burossie onepanun.

4 MK cepuu Tiva-C. Pexumbl 1 cOCTOSHUS pabOThI
sJipa MUKpOKOHTpoJiepa. PerucrpoBast kapra. Bekropbl
MIPEPBIBAHUI M HCKITOYEHU.
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3annaHupOBaHHbIE pe3ynbTathl | Bonpocsl/3aianus 11 mpoBEepKU
00y4YeHUs 10 TUCITUTINHE

5.MK cepunu Tiva-C. O6001meHHas cucremMa KOMaH ]
siipa MUKPOKOHTpoJuiepa. OCHOBHBIE THITBI
acceMOJIEpHBIX HHCTPYKLHUH.

6.MK cepun Tiva-C. OGpatenue kK namsaTi. Pe:xumsr
aZipecaliv U MHACKCAIIH.

7.MK cepun Tiva-C. Cpencto Code Composer Studio
KaK MHCTPYMEHT pa3pabOoTKH KOJla IporpamMm st
MHUKPOKOHTpoJuiepoB cemeiicTBa Tiva-C. IIpouecc
co3nanus nmpoekrta. Kommnumsatop. AccemoOnep. JInakep.
OTnaauuk.

8.MK cepunu Tiva-C. [loctyn Kk BHyTpeHHEH U BHEUTHEH
namsTH, pabota ¢ nepudepueii. Kapra namsru.
Oueprone3aBucuMmas Flash-namsats nmis
JOJICOBPEMEHHOTO XpaHeHHUs JaHHbIX. OnepaTuBHAs
namatb SRAM. ITamsats 3arpy3unka nporpamm ROM.
9.MK cepun Tiva-C. IToptsl BBOga-BbiBoga. MOy
GPIO. Pacuupennas muna goctyna k nepudepun APB.
Peructpsl 1 HanpaBieHUEe NEPECHUTKU JAHHBIX.

10.MK cepuu Tiva-C. Habop 6ubnuorex CMSIS kak
MporpaMMHas HaJICTPOMKa JJIs YIPOIIEHUS
COCTaBJICHHS KOJia TPOrpaMM MUKPOKOHTPOJLIEPOB
Tiva-C.

Onucanue MKAJbI OllCHUBaHUMA:

Oyenxa: 5 («OTIINYHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapaxmepucmuxu 8vblnoaneHus 3uanus: OueHKa "OTIMYHO" CTaBUTCS CTYJIEHTY, €CIIU OH
BBITIOJTHIJI BCE 3aJJaHUs MPABUIILHO 0€3 KPUTHUECKUX 3aMEUYaHU U YCIIEITHO OTBETUIT Ha BCE
JIOTIOTHATEITLHBIC BOTIPOCHI.

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuku ebinoaneHus snanus: OneHKa "Xopouo" CTaBUTCs CTyAEHTY, €CIIH OH
BBITNOJIHWI IPAKTUYECKH BCE 3aJJaHUS MPABUIILHO ¢ HE3HAYUTEIbHBIMU 3aMEUaHUSIMU U YCIIEIIHO
OTBETHJI Ha OOJIBIIYIO YacTh JOMOJHUTEIbHBIX BOIIPOCOB.

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuku vinonnenus snanus: OueHka "yI0BIeTBOPUTEIHHO" CTaBUTCA
CTY/ICHTY, €CJI OH BBITIOJIHHII OOJIBIIYIO YACTh 3aJaHHUI MPABUIBHO MPU HATMYUN HEKPUTUYECKHX
3aMeYaHUi U YCIIENIHO OTBETHJI, IO KpaifHel Mepe, Ha TIOJIOBUHY JIOTIOTHUTEIBHBIX BOITPOCOB.

Oyenxa: 2 («HEYIOBIETBOPUTEIHHOY)

Onucanue xapakxmepucmuxu evinoanenus sHanusa: O1eHKa "Hey10BIeTBOPUTENbHO" CTaBUTCS
CTYJEHTY, €CIIM OH: - HE BBIMIOJIHUJI 33/IaHNE B IPUHIIUIIC; - HE BBITIOIHUII MTPABIIIBHO OONBIIYIO
4acTh 3aJIJaHUM; - PE3YJIbTAaThl PaOOTHI COZIEPIKAT CYIIECTBEHHBIC 3aMevYaHus1, TpeOyromue
WCIIPABIIEHUH; - HE CMOT TPAaBUILHO U MOHITHBIM 00pa30M OTBETUTH, IO KpaiiHell Mmepe, Ha
MTOJIOBHHY JOTIOJTHUTEIBHBIX BOITPOCOB.

KM-9. JlabopaTopHas padora Ne6, Tiva-C

®opmbl peasuzanuu: KomneorepHoe 3a1aHue
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Tun KoHTpPoILHOTr0 MeponpusiTus: Jlaboparopnas pabora

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa nmpoBeaeHnss KOHTPOJIbHOro Meponpusitusi: JlaboparopHnas paboTra mpoBOIUTCS B
KoMmnbloTepHOM Kilacce ¢ [I9BM. Otnagka v TeCTHUpOBAaHME KOJla MPOrpamMM OCYIIECTBIACTCS
HETMOCPE/ICTBEHHO Ha CIEIHATLHOM 000pYIOBAaHUY, BKIIOYAIOIINM B CE0SI KOMIUIEKTHI OTIaI09HON
IUIaThl ¢ MUKPOKOHTpoiiepoM Tuna Tiva-C U TOMOJHUTENbHBIX (YHKIMOHANBHBIX Moayiei. Ha
KOMITBIOTEPAX JOJDKHO OBITh YCTAHOBJIEHO COOTBETCTBYIOIEE IPOTPAaMMHOE OOecredeHue s
COCTaBJICHHS KOJa MporpaMMm 1jis MUKpokoHTposuiepoB Tiva-C m MSP432 (mporpammHuas cpema
Code Composer Studio, Bep. 6.2) dupmbr Texas Instruments. B oTaenbHBIX caydasx JOMYyCKaeTCs
BBITNIOJIHEHHE J1a00paTopHOil pabOThl B COKpPALICHHOM O0BbEMe MpH OTCYTCTBHM BO3MOXHOCTHU
B3aMMOJICHCTBHSL C TpeOyeMbM oOopymoBaHueM. Torma TeCTHpOBAaHWUE M OTJIaJKa MPOTPamMm
MIPOU3BOJUTCS CUJIAaMU BCTPOCHHOT'O CUMYJIATOpa paboThl MUKpOKOHTposuiepoB Tiva-C, BxozsieM
B COCTaB Iakera nepeuuncienyoro 110.

Kpatkoe cogepixanue 3a1aHusi:
JlaGopaTopHast paboTa COCTOUT U3 CJIEAYIONINX OCHOBHBIX MOMEHTOB:
- BzaumoseiicTBue noiap3oBaTens ¢ MUKpOKOHTposuiepamu cemeiictBa Tiva-C. [Tonkmtouenue
pa3IMYHBIX OPTaHOB YIPABJICHUS U OTOOpakeHus rpaduueckort HHPOPMALIUH.
- [Togmporpamma 06paboTyrKa HaXKaTUsl KHOMOYHOTO MepeKiIovaress (OJHOKPATHOE U
MHOTOKpaTHOE HaxaTus) ¢ GyHKIHEH oaaBIeHus qpede3ra KOHTakToB. PaboTa ¢ KHOMOYHOM
KJIaBHaTypoi 4 x 4.
- BbIBo/1 pe3ysIbTaTOB C MOMOIIBIO CEMUCETMEHTHOTO CBETOAMOJHOTO HHAKAaTOpa. CXeMbl
BKJIFOUEHUS DJIEMEHTOB MHIMKATOPA C OOIIMM aHOJIOM H ¢ OOLIUM KaTOJIOM.
[TocnenoBarenbHas U napajiiesibHas nepegaya nHGOpMaluy B HHAUKATOP.
- Buzyanu3zanus nndopMauu ¢ moMoIbi0 3HaKOCUHTE3UPYIOIIEro 0yKBeHHO-IIU(PPOBOTO
uHauKaropa 16 cumBooB X 2 crpoku. [loakimouenue o 8-pas3p. u 4-pas3p. napamuiedbHbIM
uHTepdercam.
- 3mMepenue 1IuTeNbHOCTH HHTEPBAJIOB M OPraHU3aliksl BPEMEHHBIX 3a/1€PKEK C TOMOIIBIO
BCTPOEHHBIX TaliMEPOB-CUETYNKOB MUKPOKOHTpoJuiepa cemeiicta Tiva-C.
- Pa6ora c BctpoennsiMu AL u ITAIL. M3mMepenne moCTOSHHOTO HAMPSHKEHUS HA IPUMEPE
BCTPOEHHOI'0 aHAJIOTOBOI0 JaTYMKA TEMIEPATYPHI MM BHEIIHETO HCTOUYHMKA CUTHAJIA.
Peructpanus nepuoanueckux curianoB. @opMUpOBaHUE CUTHAJIOB HANPSKEHUS! TTOCTOSIHHOTO
YPOBHSI U TIEPEMEHHBIX CUTHAJIOB CI0KHOM (POPMBI.

Beinonnenune paboThl 3aKki1t04aeTcs B:

- COCTaBJICHHUSI COOTBETCTBYIOIIETO KO/IA MPOTpaMM Ha si3bike CH.

- OTJIAJIKE U TECTUPOBAHUS pa3pabOTaHHOM MPOrpaMMbl ¢ IPUMEHEHHUEM OTJIaJJOYHOM IJIaThl Ha
6a3e mukpokonTposuiepa tumna Tiva-C (unu B cumynstope [IIDBM npu orcyreTBun
BO3MOXHOCTH pabOThI ¢ 0003HAYECHHBIM 000PYIOBAaHUEM ).

3amanust MOTYT OBITH IPENICTABICHBI MHAUBHUIYATLHO JIJIS KQXKJIOTO CTYACHTA TPYIIIbI, TaK U
MMETh 0011Ie€ YCIOBHE JIJISl BCEX CTYJEHTOB C Pa3IMYHBIMU BapHaHTaMHU 3a1aHus. Bo3MoxHO
noJipa3JielieHre CTYJCHTOB Ha OTAeNbHbIE MOATPYIIIBI - OpUTaabl C OOIIUM ISl CTYJCHTOB
JTaHHOTO 00beauHeHus 3aianueM. I [pruMepsl BapuaHTOB 3a/laHuM PUBEIEHBI Aajiee (CM.
KOHTPOJIbHBIE BOTIPOCHI HA YMEHHs ). BbIOTHEHHBIE 3aJaHUS] HEOOXOAUMO
MPOAEMOHCTPUPOBATH MPENOIaBATENO HENOCpeACTBEHHO Ha [I9BM u, onuuoHanbHO,
YKa3aHHOM OTJIaIOYHOM KOMILIEKTE, TAKUM 00pa3oM, MOITBEPAUB KOPPEKTHOCTh BHITIOTHEHHS
MPOTPaMMBbI B COOTBETCTBUU C YCIIOBUEM 3aJaHUS.

3amuTa 1a60paTOpHON PabOTHI 3aKIIFOYAETCS B U3JI0KEHUN CTYICHTOM OCHOBHBIX MOMEHTOB U
0OBSICHEHUH JIOTUKU pabOTHI MPOrpaMMBbl B I1€JIOM, B3aUMOJICHCTBUSI OCHOBHOT'O KOHTpOJIIepa
¢ nepudepuitHpIMU QYHKIIMOHATBHBIMUA MOYJISIMU (ecsiu TpeOyeTcs 1o 3aaanuio). CTyneHT
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JIOJKEH MPOJIEMOHCTPUPOBATh paboTy mporpammsl Ha [I9BM u, Tem cambIM, TOATBEPANUTH
KOPPEKTHOCTb ITOIY4EHHBIX BBIYMCICHUN U JOCTUTHYTBIX PE3YJIbTATOB.

JlomyckaeTcs BbIiada CTyICHTY KaK JAONOIHUTENBHBIX YTOUHSIOIIUX BOIPOCOB 110 aJIrOPUTMY
IPOTrpaMMbl, BHYyTPEHHEM CTPOEHHIO MCII0JIb3YEMOI'0 KOHTPOJLIEpa, €ro nepuepuitHbIX y3IIoB,
YCTPOMCTBY M MPUHIHUITY PAOOTHI JOTIOJHUTEIBHBIX (DYHKIIMOHATBHBIX MOJIYJICH, TaK | 10
IpoilIeHHOMY MaTepHally Kypca (IIpUMepbl CM. B KOHTPOJIbHBIX BOIIPOCAX Ha 3HAHUSA).

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3arIaHupOBaHHBIC PE3yJbTAThl 0OYUEHUS 110
JMCIUIIIIMHE

Bomnpocsl/3aganust 171si IpoBEpKU

3HaTh: CXEMOTEXHUYECKHE ACIIEKTBI
MUKPOIIPOILIECCOPHBIX
(MMKPOKOHTpPOJIJIEPHBIX) CHUCTEM Ha OCHOBE
KOHTpoJuiepoB cemeiictBa Cortex-M3/M4

1.MK cepuu Tiva-C. Berpoennsie 16/32-pasp.
TaliMephI-cueTuuku. MojyJib TaiiMepoB
obmrero HazHaueHust GPTM.

2.MK cepuu Tiva-C. Moaynb IiupoTHO-
umnyascHo Moaymsiuuu (LHWUM). Taiimepsl-
cuetynku. PeBepc cuera. DopmupoBanue
curHanos [HINM.

3.MK cepuu Tiva-C. BcTpoeHHbBIE CUCTUHKHU
3axBara 1 cpaBHeHus1 CCP.

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

5.MK cepuu Tiva-C. BctpoeHnslit 6510k
aHaJIOrOBOr0-LIM(PPOBOTrO MPeoOpPa30BaHUS
(ALIT). Oburee ycTpoicTBO.

6.MK cepun Tiva-C. BcTpoeHHBII MOTYITb
AIIL. TTocnenoBatenbHas BeiOOpKa. Ouepenb
FIFO.

7.MK cepuu Tiva-C. Bcrpoennbie
KoMIaparopbl. Moaynb cpaBHEHHUS.

8.MK cepuu Tiva-C. [Ipouecc nomyueHus
nanHbIx oT AL ITopsinok BeIOOpKH.

9.MK cepuu Tiva-C. Ilepenada 1aHHBIX OT
AIII Bo BHYTpEHHIOIO NTAMATh
MHUKpPOKOHTpoJuiepa. Bzanmonelictsue ¢
koHTposuepoM ITTI (mpsimoit mocTym K
TTaMSITH ).

OnucaHue MKaJbI OlleHUBAHUS

Oyenxa: 5 («OTIUYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 85
Onucanue xapakmepucmuku eoinonnenus 3uanusa: OleHka "oTINYHO" CTaBUTCS CTYNIEHTY, €CIIH OH
BBITIOJTHIJT BCE 33JJaHUS TIPABUIILHO 0€3 KPUTHUSCKHUX 3aMEYaHHUI U YCIICITHO OTBETHII Ha BCE
JOTIOTHUTETbHBIE BOIPOCHI.

Oyenka: 4 («XOpoIIO»)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 8vinoanenuss 3uanus. OueHka "Xopomo" cTaBUTCA CTYIEHTY, €CII OH
BBITIOJTHIJT TPAKTHUYECKH BCE 3aJJaHUS MPABUIBHO C HE3HAYUTEIbHBIMH 3aMEUaHUSIMU U YCTICIIIHO
OTBETHUJI Ha OOJIBIIYIO YaCTh JOTOJTHUTEIHHBIX BOIIPOCOB.

Oyenka: 3 («yIOBIETBOPUTEIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
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Onucanue xapakxmepucmuxu evinoaneHus snanusa: OneHKa "y10BIeTBOPUTEIBHO" CTaBUTCS
CTYIEHTY, €CJIM OH BBITIOJHUII OOJIBIIYIO YacTh 3a/laHUi MPAaBUIBHO MPH HAJTUYUN HEKPUTHUECKUX
3aMEYaHHUI U YCIIEITHO OTBETUJI, IO KpaiiHel Mepe, Ha MOJIOBUHY JIOMIOJIHUTENIbHBIX BOIPOCOB.

Oyenxa: 2 («HEYIOBIECTBOPUTEIHHOY)

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

KM-10. JIaGopaTopuas padora Ne7, Tiva-C

®opmbl peanusanun: KomnbroTepHoe 3a1anue

Tun KOHTPOILHOT0 MeponpusiTus: Jlaboparopnas padora

Bec kouTposabHoro meponpusitusi B BPC: 5

IIpouenypa npoBeaeHnsi KOHTPOJIbHOr0o MeponpusTusi: JlabopaTtopHas paboTa MpOBOIUTCS B
KoMmmbloTepHOM kiacce ¢ [IOBM. Otnanka U TeCTHpOBAaHUE KOJla MPOrpaMM OCYIIECTBISETCS
HEIMOCPEICTBEHHO Ha CIEIUaIbHOM 000pYI0BaHUH, BKIIOYAIOIIUM B C€0S1 KOMIUIEKTHI OTIa0YHOM
IUIaThl ¢ MUKPOKOHTpoiiepoM Tuna Tiva-C U ITOMOJHUTENbHBIX (YHKIIMOHANBHBIX Moayneil. Ha
KOMITBIOTEPAX JOJDKHO OBITh YCTAHOBIIEHO COOTBETCTBYIOIIEE NPOTPAMMHOE OOECredeHue s
COCTaBIIEHUS KoJla mporpamm st MUKpokoHTpoiiepoB Tiva-C u MSP432 (nmporpammuas cpena
Code Composer Studio, Bep. 6.2) dupmbr Texas Instruments. B oTaenbHBIX cydasx JOIMyCKaeTCs
BBIMIOJIHEHHE J1a00paTopHOil paboOThl B COKpAIIEHHOM O0bEMe MpHU OTCYTCTBHHM BO3MOXXHOCTH
B3aUMOJICUCTBUSL ¢ TpeOyembiM oOOpyaoBaHHEM. Torja TECTUPOBAHME U OTJIAIKAa MPOrPaMM
MIPOU3BOJUTCS CUJIAMU BCTPOCHHOT'O CUMYIIATOpa paboThl MUKpPOKOHTposuiepoB Tiva-C, BxozsieM
B cOcTaB nakera nepeuncienyoro 110.

Kpartkoe cogep:xxanue 3aganus:
JlaGopaTopHast paboTa COCTOUT U3 CJIEAYIONINX OCHOBHBIX MOMEHTOB:
- [lepecblika TaHHBIX Yepe3 MoCle0BaTeIbHbIA MOPT MUKPOKOHTpoIIepa cemeiicTBa Tiva-C.
[Tpumepsl BO3MOXKHBIX BAPUAHTOB: MPUEM U Tiepeaada OAMHOYHOMN «TTOCBUIKNY, OJTMHOYHOTO
MaKeTa JaHHBIX (BKIIOYaeT HECKOIBKO «TIOCHUIOKY); HEMpephIBHAS Mepeaaua 3HaYeHHA
AJIEMEHTOB MacCHBa U T.II.
- BzaumoneiictBue MukpokonTposuiepa cemeiictBa Tiva-C ¢ BHEIIHUMH JaTYNKAMH U
YCTPOMCTBAMH PA3JIMYHOTO HA3HAUYECHUS B MOJIYJIbHOM UCTIOJTHEHUH.
- [Toagmporpammel npueMa-nepeaadn JaHHBIX Ye€pe3 UMEIOIIHNECS B COCTaBE MUKPOKOHTpPOJUIEpa
unTepdeiicer RS-232, RS-485, SPI, 12C, CAN u T.1. PaboTa co cTaHIapTHBIMU TPOTOKOJIAMHU
obmena manusix SMBus, 1-Wire, HART, M-Bus, CANOne u mip.
B xadyecTBe KOHEUHBIX MOAYJIEH MIPEIIATatOTCsl MHTETPAIbHBIE MUKPOCXEMbBI JATYMKOB C
COOTBETCTBYIOIICH 2JIEMEHTHON «OOBS3KOW» — TaTUYUKH OMPEICIICHUS TEMIIEPATYPHhI,
BIIQYKHOCTH, JJABJICHUS, YPOBHSI OCBEILIEHHOCTH, BEIMYUHBI YCKOPEHHUSI, OPUEHTAIUHU B
MIPOCTPAHCTBE U T.JI.
- O6paboTka u noxy4deHue HHHOPMaIK CEHCOPHBIX TATYMKOB MOJOKESHHSI YKa3aTems
PE3UCTUBHOTO M €MKOCTHOTO THIOB. [IpeoOpa3oBaHue U CAUTHIBAHUE TAHHBIX C MUKPOCXEMBI
BHemHero AIITLL
- 3anuch U CYUTHIBaHUE HHPOPMAIMK U3 MUKpocxeM BHelrHel mamsatu tuna EEPROM,
FLASH u FRAM mno 3ananHomy unTepdeiicy.

Brimonnenue pa60TBI 3aKJII0O4YacTCA 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:

3aruIaHupPOBAHHbIE
pe3yabTaThl  00y4YeHUs
10 TUCIUIUINHE

Bonpocsi/3aganus 11t IpoBepKH

3HaTh: SA3BIK BBICOKOTO
ypoBHs — Cu

1.MK cepuu Tiva-C. [IpoTokobl CBSI3U U NIepeauu JaHHbBIX.
B3anMopeincTBre ¢ BHEIIHUMH YCTPOHCTBAMM.

2.MK cepuu Tiva-C. YHuBepcaibHbIil aCHHXPOHHBIN pUEMO-
nepenatuuk (Y AIIIL, UART). [TocnenoBarensHsiit nuatepdeiic SCI.
3.MK cepuu Tiva-C. Unarepdeiic UART. IonayaymiekcHas u
MOJIHOYTUIEKCHAs nepenada gaHHelx. @opmar kazapa. Hactpoiiku
CKOpPOCTH Ilepefauu. Peructpsl.

4 MK cepun Tiva-C. CtanaapTsl ociie10BaTeIbHOMN TepeIadn
nansbIx. MaTepdeiic RS-232. Curnanel nuHuii.

5.MK cepuu Tiva-C. UnTtepdeiic UART u RS-232. Pabora Ha
nporpamMmmuomM ypoBHe. Ouepenu FIFO npuema u oTnpaBku
JAaHHBIX.

6.MK cepuu Tiva-C. Unrepoeiic u nporokoin [12C mis
KOMMYHHUKAIIMH MEXTy HUPPOBBIMU (PYHKIIMOHATBHBIMH
MHKpPOCXEMaMHU.

7.MK cepuu Tiva-C. Unarepdeiic 12C. JIByxnpoBogHOK
nocnenoBarenbHbii uHTEpderic TWI. Curnanst nuauii SDA u
SCL.

8.MK cepunu Tiva-C. UnTepdetic [2C. dopmar kaapa.
KomOunupoBanHas nepeaaya ajpeca U JaHHBIX.

9.MK cepuu Tiva-C. Unarepdeiic 12C. Ynpasnstomiye peructpsl.
Hacrpoiika napamerpos. KondurypupoBanue nopTos.

10.MK cepunu Tiva-C. [TocnenoBarensHbIit MHTEPQEIC I CBSI3U C
nepupepuiineiMu MoaynsMu. [Iporokon SPL

11.MK cepuu Tiva-C. UnTepdeiic SPIL. Peructpsl HacTpoiiku u
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3anjgaHUupOBAHHBIE Bormpocsl/3aganust At MpoOBEPKU
pe3ynbTaThl  O0y4YeHUs
10 TUCIUIUINHE

yrnpasiieHus. CKopocTh nepenaun nHGpopmanuu. OpraHu3arus
npepsiBanmi oT 610ka SPI.

12.MK cepuu Tiva-C. O6mue ceaenus 06 unrepdeiice RS-485
JUISL IPOMBIILIIEHHOTO NTpuMeHeHHs. OcOOEHHOCTH pean3alti.
13.MK cepuu Tiva-C. llluna nocienoBaTensHON epeaadn
nadopmanuu CAN. OcoOEHHOCTH TPUMEHEHUS.

Onucanue MKAJbI OICHUBAHUSA:

Oyenka: 5 («OTIUIHOY)
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTJIMYHO" CTaBUTCS CTYIEHTY, €CIIH OH
BBITIOJTHIUT BCE 33JaHUS TIPABUIILHO 0€3 KPUTHUSCKHUX 3aMEYaHHUN U YCIICITHO OTBETHII Ha BCE
JOTIOTHUTEIbHBIE BOIPOCHI.

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: OLeHKa "Xopomnio" CTaBUTCA CTYACHTY, €CJIH OH
BBIMOJIHWJI TPAKTUYCCKH BCE 3a/IaHUS MPABUIILHO C HE3HAYUTEIHHBIMH 3aMEYaHUSIMU H YCIICIITHO
OTBETHJI Ha OOJIBIIYIO YacTh JOMOIHUTEIBHBIX BOIIPOCOB.

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: OUeHKa "ya0BI€TBOPUTEIbHO" CTABUTCS
CTYJCHTY, €CIIU OH BBITIOJTHIII OOJIBIIYIO YaCTh 33JJaHUH MPABUIHLHO MTPH HATHYUU HEKPUTHUECKUX
3aMeuyaHMil U yCIeNHO OTBETHII, IO KpaiiHell Mepe, Ha MOJIOBUHY JOMOJHUTEIBHBIX BOIIPOCOB.

Oyenka: 2 («HEYJOBJIETBOPUTEITHEHOY)

Onucanue xapaxmepucmuku ebinoaneHus sanus: OLeHKa "Hey10BIETBOPUTEIBHO" CTaBUTCS
CTYJEHTY, €CJIM OH: - HE BBIIIOJIHWJI 33/IaHN€ B IPUHIIUIIE; - HE BBHIIIOJHUII IPABUIIBHO OOJIBIIYIO
YacTh 3a/1aHUH; - Pe3yJIbTaThl pabOTHI COJEPIKAT CYIIECTBEHHBIE 3aMeuaHHsl, TpeOyrolme
MCIIPABJIEHUH; - HE CMOT IPAaBUJILHO U MOHSTHBIM 00pa30M OTBETUTH, IO KpaliHell Mepe, Ha
IIOJIOBUHY JONOJIHUTEIBHBIX BOIIPOCOB.

KM-11. JIaGopaTopnas padora Ne§, MSP432

®opmbl peaausanun: KomnsroTepHoe 3a1aHne

Tun koHTpoILHOrO MeponpusTus: Jlaboparopnas padora

Bec konTpoabHOro Meponpustusi B BPC: 5

IIpouenypa npoBeaeHnsi KOHTPOJIbHOro Meponpusitusi: JlaboparopHas paboTa mpoBOJIUTCS B
KoMmnbloTepHOM Kiacce ¢ [IOBM. Ornanka M TeCcTMpOBaHME KOJa IPOrpaMM OCYILECTBISAETCS
HEINOCPEICTBEHHO Ha CHEIHalbHOM 000pYy/I0BaHUH, BKIIOYAIOIIUM B ce0sl KOMIUIEKTHI OTJIaI04HON
IUIaThl ¢ MUKPOKOHTpossiepoM Tumna Tiva-C U TOMONHUTENbHBIX (YHKIIMOHAIBHBIX Moayneid. Ha
KOMIIBIOTEpaX JOJKHO OBITh YCTAHOBJIEHO COOTBETCTBYIOIIEE IMPOrpaMMHOE oOecredyeHue st
COCTaBJIEHUS KOZa IporpaMm Jjsi MukpokoHTposuiepoB Tiva-C u MSP432 (nmporpammMHuas cpena
Code Composer Studio, Bep. 6.2) ¢upmsr Texas Instruments. B oTaenpHBIX ciydasx J0OMycKaeTcs
BBITOJIHEHHE J1a00paTopHO pPabOThl B COKPALIEHHOM OOBbEME IMPH OTCYTCTBUU BO3MOKHOCTH
B3aMMOJIEHCTBUSL ¢ TpeOdyeMbiM oOopynoBaHueM. Torna TecTHpoBaHHE M OTJIaAKa MpPOTrpamMm
MPOM3BOJIUTCS CUJIAMH BCTPOEHHOTI'O CUMYJISTOpa paboThl MUKPOKOHTposuiepoB Tiva-C, BxosiieM
B cOcTaB Mnakera nepeuncienHoro [10.

KpaTkoe cogep:xkanue 3a1aHus:
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JlaGopatopHasi paboTa COCTOUT U3 CIEAYIOIIMX OCHOBHBIX MOMEHTOB:

- O3HaKOMIJIEHHE C OLIEHOYHOI IIaTOM B cocTase oTiamoyHoro komruiekra LaunchPad MSP-
EXP432P401R ¢dupmel Texas Instruments B 0CHOBE KOTOPOTO HAXOIUTCSI MEKPOKOHTPOJLIEP
MSP432P401R cemeiictea MSP432 ¢ ssnmpom trma Cortex-M3/M4.

- Hanimcanue xoja nmoamnporpamMm u GyHKIMN B3aUMOJEHCTBUS JJIs1 MUKPOKOHTpOJLIepa
cemeiictBa MSP432 Ha ocHOBE paHee CO3AaHHbIX IPOrpaMM YIIPaBIICHUS JJOTUKOH sJipa,
MOJCHUCTEMON TAKTHPOBAHUS U NepuepruiHBIMUA MOIYIISIMA MUKPOKOHTPOJIIEPOB CEMEHCTB
MSP430 u Tiva-C.

- Hanimcanue nporpamMm oOMeHa TaHHBIMU MEXY JIBYyMsI YCTPOWCTBAMH Ha OCHOBE
MHUKpPOKOHTpoJIiepoB cemeicTB Tiva-C i MSP432, mpu 3TOM OJTHO YCTPOMCTBO BBITTOTHSIET
(GyHKLMIO IepeAaTynKa, Apyroe — IpueMHUKa, 1 Hao00poT. BanmoneiicTere nupopmanun
MPOUCXOJUT Yepe3 OJUH U3 BO3MOXKHBIX HHTEP(ENHCOB, BXOIAIIUX B COCTAB YKa3aHHBIX
MHUKPOKOHTPOJUIEpOB. [Ipr HEOOXOAMMOCTH OJTHO U3 YCTPOMCTB yCTAHABIMBACTCS B PEKUM
BEIYLIETO0 («CepBep») — OOBIYHO SBIISETCS MHUIIMATOPOM Mepeaun JaHHBIX U YIIPABJISET BCEM
nporeccoM oOMeHa JaHHBIMH, WJIM BEIOMOTO (BBINOIHAET MOAYMHEHHYIO (DYHKITHIO).
JlommyckaeTcsi BO3MOKHOCTh COCTABJICHHUS U peal3allii COOCTBEHHOIO MTPOTOKOIIA Tiepeadn
JTAaHHBIX, B T.4. HA OCHOBE OJJTHOTO U3 CYILECTBYIOIIMX CTaHIAPTHBIX IPOTOKOJIOB.

- Buzyanuzanus nndopmanuu pa3inyHOro Ha3HAYEHUS C TOMOIIBIO TpadUyecKoro
XKHUJIKOKPUCTAILUTMIECKOT0 HHANKaTopaMu MatpuyHoro tumna — LCD-nucnneit. Pabora ¢
rpadguuecKuMy UHANKATOPAMH, MTOAIEP>KUBAIOIIMMU BBIBOJI JAHHBIX B MOHOXPOMHOM U
[[BETHOM IIPE/ICTABICHUH, U TIOAKIIOYEHHBIX 110 HHTEepdeiicam — napamensaomy 8080, SPI,
12C u np.

BeimonHeHnue paboThl 3aKII0YaETCs B:

- COCTaBJICHUSI COOTBETCTBYIOLIETO KOAA MPOrpamMm Ha sizbike Cu

- OTJIAJIKEe U TECTHPOBAHMS pa3pabOTaHHOW MPOTPaMMBI C IPUMEHEHUEM OTIAJJOYHON TUIATHI Ha
6a3ze MmukpokoHTposutepa tuna Tiva-C (umu B cumynsitope II9BM npu oTcyTcTBUN
BO3MOXHOCTH pabO0ThI ¢ 0003HAYEHHBIM 000PY/I0BaHUEM);

3agaHus MOTYT OBITh IPECTABICHBI MHIUBUAYAIBHO JJIS KQXKJIOTO CTYAEHTA IPYIIbI, TaK U
UMETH 00I11Iee yCI0BHE JUIsl BCEX CTYJEHTOB C pa3IMYHbIMU BapHaHTaMU 3aJaHusl. Bo3mMoxkHO
NOJpa3JieIeHue CTYJCHTOB Ha OT/IEJIbHbIE OArPYIIIBI - OpUraibl ¢ OOIIUM /IS CTYICHTOB
JaHHOTO 00BbeaMHEeHMs 3a1aHueM. I [pruMepsl BapraHTOB 3a/1aHUM NPUBEIEHBI Jajiee (CM.
KOHTPOJIbHBIE BOIIPOCH! HA yMEHUs ). BhinonHeHHbIe 3a1aHus HEOOXO0JMMO
IPOJEMOHCTPHUPOBATH MPENOJaBaTeN0 HernocpeacTBeHHO Ha [IDBM u, onuumonansHo,
yKa3aHHOM OTJIaJIOYHOM KOMIUIEKTE, TAKMM 00pa30M, MOATBEPIUB KOPPEKTHOCTD BBITOJIHEHHS
IIPOrpaMMBbl B COOTBETCTBHHM C YCIIOBHEM 3aJaHUS.

3amura 1a60paTOpHON PabOTHI 3aKIFOYAETCS B U3JI0KEHUU CTYICHTOM OCHOBHBIX MOMEHTOB U
0OBSICHEHUH JIOTUKU pabOTHI IPOTrPpaMMBbI B II€JIOM, B3aUMOJICHCTBUS OCHOBHOT'O KOHTpOJIIepa
¢ nepudepuitHpIMU QYHKIIMOHATBLHBIMUA MOJYJIIMHU (eciiu TpebyeTcs 1o 3aaanuio). CTyIeHT
JIOJDKEH MPOJIEMOHCTPUPOBATh paboTy nporpammsl Ha [I9BM u, Tem cambIM, TOATBEPANUTH
KOPPEKTHOCTb MOJTYYCHHBIX BBIYMCICHHUI U IOCTUTHYTHIX PE3YJIbTaTOB.

JlomyckaeTcs BblIaya CTyAEHTY KaK JOMOJHUTENbHBIX YTOUHSIOMUX BOIPOCOB 110 aJITOPUTMY
IPOrpaMMbl, BHYTPEHHEM CTPOCHHIO HUCIOIb3YEMOI0 KOHTPOJIEPA, €ro neprudepuitHbIX y3JoB,
YCTPOMCTBY M IPUHLHUITY PaOOThI JOTIOJHUTEIbHBIX (DYHKIIMOHATBHBIX MOJIYJICH, TaK | 110
NpOiIEHHOMY MaTepHalty Kypca (MIpruMepsl CM. B KOHTPOJIBHBIX BOTIPOCAX HA 3HAHWSA).

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3aIIaHUpPOBaHHbIE pe3ynbTaThl | Borpockl/3ananus s npoBepKU
00y4YeHHMsI 110 TUCIUTUIMHE
YMers: IIPOrpaMMHUPOBATh 1. Hanumure nporpammy Ha sizbike Cu Juist
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3aruIaHUPOBAHHBIE pe3ynbTaThl | Borpockl/3ananus s npoBepKu

00y4YeHUs 10 TUCITUTINHE

MUKPOIPOLIECCOPHBIE TeHEPUPOBAHUS C TIOMOIIIbIO epudepuitHOro
(MUKpPOKOHTPOJUIEPHBIE)  YCTpOMCTBA TaliMepa-cyeTurKa BPEeMEHHBIX METOK
ceMmeiicTBa Cortex-M3/M4, nnutenbHocThIo 20 Mc tipu Frakt = 48 MI .
OCYILIECTBIATD TECTUPOBAHUE u IIporectupyiite nporpamMmy.

OTJIAJIKYy KOJa

2.Hanumute nporpaMmy Ha sizbike Cu 11

TeHEPUPOBAHUS C IOMOIIBIO NepudepuitHOro
TaliMepa-cueTUnKa BPEMEHHBIX METOK
nnutenbHocThio 100 mc npu Frakt = 24 M.
[IpoTectupyiiTe nporpammy.

3.Hanumwre nporpamMmy Ha s3bike CH U1
TeHEPUPOBAHUS C TIOMOIIIBIO epudepHitHOro
TaliMepa-cYeTYNKa BpEMEHHBIX METOK
(IpSAMOYTOJIbHBIE UMITYJIBCHI TTOJOKHUTENBHOM
MOJISIPHOCTH) TUTEIBHOCTHIO 110 MC 1

K03 GUIIMEHTOM 3anoiHeHus umnyasco D = 0,5
npu Frakt = 48 MI'u. Yucno noBropenuii
MMITYJIbCOB COOTBETCTBYET YIBOCHHOMY HOMEPY
Bapuanra. [Iporectupyiite nporpamMmy.

4 Hanummte noanporpammy Ha sizbike Cu,
dbopmupyromryro 3aaepxku B auamazone 100 — 500
Mc ¢ maroM 50 Mc ¢ TOMOILBIO OJTHOTO U3
nepudepuiiHbIX TakMEPOB-CUETUYNKOB Mpu FrakT =
12 MI'u. Ilpotectupyiite e€ paborty.

OnucaHue MKAJbI OLleHUBAHUS

Oyenxa: 5 («OTIIUYHOY)
Huoicnuii nopoe evinonnenus: 3a0anus 6 npoyenmax.: 85
Onucanue xapakxmepucmuku ebinoaneHus snanus: OneHKa "oTINYHO" CTaBUTCA CTYIEHTY, €CIIU OH
BBITIOJTHIII BCE 3aJJaHUsI PABUIIbHO 0€3 KPUTHUECKUX 3aMEYaHUN U YCIIEIIHO OTBETUJI Ha BCE
JIOTIOJTHUTEIIbHBIE BOIIPOCHI.

Oyenxa: 4 («X0poILI0»)
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoanerus 3nanus: OLeHKa "Xopomio" CTaBUTCA CTYACHTY, €CJIH OH
BBITOJIHWJI IPAKTUYECKH BCE 3a/1aHUS PABUIIBHO C HE3HAYUTEIbHBIMH 3aMEUaHUSAMH U YCIIEIIHO
OTBETHJI Ha OOJIBIIYIO YacTh JOMOTHUTEIBHBIX BOTIPOCOB.

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuku evinonnenus 3uanus: OLeHKa "yI0BIETBOPUTEILHO" CTaBUTCS
CTYIEHTY, €CJIU OH BBIIOJIHIII OOJIBIIYIO YacTh 3aJaHUI MPAaBUIBHO MPHU HATMUYUU HEKPUTUUECKUX
3aMeuyaHuil U yCIEIHO OTBETHII, IO KpaliHEN Mepe, Ha MTOJIOBUHY JONOJIHUTEIBHBIX BOIIPOCOB.

Oyenka: 2 («HEYIOBIETBOPUTEIHEHOY)

Onucanue xapaxmepucmuxu ebinoaneHus sanus: O1eHKa "Hey10BIETBOPUTEIBHO" CTaBUTCS
CTYJEHTY, €CJIM OH: - HE BBIIIOJIHWJI 33/IaHK€ B IPUHIIUIIE; - HE BBHIIIOJHUII TPABUIIBHO OOJBIIYIO
YacTh 3a/1aHUH; - Pe3yJIbTaThl PabOTHI COJEPKAT CYIIECTBEHHBIE 3aMeUaHmsl, TpeOyroIme
MCIIPABIIEHUH; - HE CMOT MPAaBUIILHO U MOHSTHBIM 00pa30M OTBETUTH, IO KpaiiHell Mmepe, Ha
IIOJIOBUHY JOIIOJIHUTEIBHBIX BOIIPOCOB.

32




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

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

IIpouenypa npoBenenust

buner cocTouT W3 ABYX BONPOCOB: TEOPETHMUECKOM YaCTH W 3aJayd pa3pabOTKH MPOrpaMMbl).
[Iporpamma pas3pabareiBaetcss Ha [IDBM. OTBeT Ha TEOPETHYECKHH BOIPOC TOJDKEH OBITH
MIPE/ICTABJICH B MUCbMEHHOMN (hOpME C MOCIEAYIONIUM YCTHBIM OITPOCOM.

L Ilepeuens Komnemenyuil/uHOUKaAmMOpPoO8 u KOHMPOIbHBIX 60NPOCOB NPOGEPKU PE3YbHIAN 08
0CBOCHUA OUCUUNTIUHDL

1. Komnerenuust/Muaukarop: NJI-3nk-1 OcymiecTisier pa3paboTKy anmnapaTHbIX U
MPOTrPaMMHBIX CPEACTB PA3TMYHOTO HA3HAYEHHS B COOTBETCTBUH C TEXHUYECKHUM 3aJJaHUEM

Bonpocel, 3a1anns
1.
1. 1. CTpyKTypHas cxema, HasHauYeHue 1 pernmbl paboTbl Talimepa A, MMKpOKOHTpoanep MSP430.
2. 2. BbINONHWUTb MHMUMANMU3ALUNIO NOCeaoBaTeNbHOro MHTepdelica 12C, mukpokoHTponnep MSP430.

2.

1. 1. CTpyKTypHasa cxema, HasHa4YeHne 1 pekMmbl PaboTbl aNMNAPATHOrO YMHOKUTENS, MUKPOKOHTPOANEP
MSP430.

2. 2. BbInONHWUTL CNOXeHWe ABYX ONepaHA0B UCMOAb3yA BCE BO3MOMKHbIE PeXXMMbI aapecaumu,
MMKpPOKOHTponnep MSP430, A3bIK - accembnep.

3.

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

2. 2. BbINOAHUTL BblUMTAHUE ABYX ONEpPaHAOB MCMOAb3yA BCE BO3MOMXKHbIE peXnMbl aapecaumu,
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/Ib3yA BCE BO3MOXKHbIE PEKMMbI aZpecaLunu,
MUKpOKoHTponnep MSP430, asbik - accembnep.

5.

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

2. 2. BbInonHUTb onepaumio “norndeckuii N” apyx onepaHAoB UCNOb3ys BCE BO3MOXHbIE PeXUMBI
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 “norndeckmnin UIN” aByx onepaHAoB UCNO/b3ys BCE BO3MOXKHbIE PEeXNUMbI
agpecaumn, MMKpokoHTpoanep MSP430, asbik - accembep.

7.

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

2. BbinonHutb onepaumio “nuckatovatowee N1N” apyx onepaHaoB MCNO/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 buToB nosiyyatens” onepaHaa UCMoJib3ysa BCE BO3MOXHbIE
peXMMbl agpecaunm, MMKpoKoHTponnep MSP430, s3bik - accembnep.

9.

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

2. BbINONHWUTL MHMLUMANM3ALUNIO BCTPOEHHOIO aHanoro-umoposoro npeobpasosartens,
MUKPOKOHTpoanep MSP430.

10.

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

2. BbINOMHWUTB MHULMANN3ALMIO BCTPOEHHOTO Undpo-aHanorosoro npeobpasoBartens,
MWKpPOKOoHTposnep MSP430, a3blK - 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. BbINONHUTbL MHMUMANM3AUNIO BHYTPeHHero Taimepa B, MuKpoKoHTponnep MSP430, A3bIK -
accembnep.

14,

1. CTpyKTypHas cxema, HasHauyeHue u pexxnmbl paboTbl BCTPOEHHOTO aHa/I0roBOro KOMMapaTopa,
MUKPOKOHTponnep MSP430.

2. BbINOAHUTb UHULMANUIZALLUIO AaHANIOTOBOTO YCUAUTENA, MUKPOKOHTpoAanep MSP430, A3blIK -
accembnep.
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15.

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

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

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

2. IHMIManu3upoBath B MaMsATH MUKPOKOHTpOJLIEpa MaccuB U3 5-10 qByOalTHBIX YMCIOBBIX
3HaueHui. [ Kask0ro s1eMeHTa MacCHBa M 3a/1aHHOM KOHCTAHThI IPOU3BECTU OJIHY U3
CJIEYIOIIMX JIOTUYECKUX onepaluii (Ha BBIOOP) - “CII0’KEHHE IO MOAYIIIO 27, “IUTpUX
[eddepa”, “crpenka [Iupca”, “IKBHBATCHTHOCTD ’, UCIIOIB3YS PEKUM KOCBEHHOH ajpecaliuu
JIOCTYTIA K siueiikam maMsatu. MukpokoHTposuiep - cemeiicta Tiva-C, s3bik - Cu.

17.1. MK cepun Tiva-C. MukpokoHTpouiep. ApxuTekTypa HHCTpyKinii ARMv7. ba3oBsie
PErucCTpBHlL.

2. nnnmanu3upyiite mocieoBaTeabHbli MOPT CO CIENYIONIMMHU IapamMeTpamMu: 8 OUT
TaHHBIX, | cTron-our, ck. mepexaun BR = 9600 6ut/c (Frakt = 48 MI'm). Hanmmme
MOJAMPOrpaMMYy MEPECHIIKU YHCIOBOTO 3HaUEHUs X 4-X 6aifToB (Tum long int) uepe3
nociieioBarebHbIN opT. [IpoTectupyiite e€ padboty. MukpokoHTposuiep - cemeiicta Tiva-C.
S3bIk - Cu.

18.1. MK cepunu Tiva-C. PexxuMbl 1 COCTOSTHUS paOOTHI siipa MEKPOKOHTPOJLIEPA.
PerucrpoBas kapta. BekTopbl pepblBaHUN U UCKITIOUEHUH.

2. Ucnionb3yst 00paboTUMK MpephIBaHUS BCTPOSHHOTO TaliMepa-CYeTYnKa, CO3IanTe
IPOrpaMMHBIN FreHepaTop BPEMEHHBIX METOK ¢ nepuooM 1 mc. [Iporectupyiite ero pabdoty.
MuxkpokoHTposuiep - cemeiicta Tiva-C. S3bik - Cu.

19.1. MK cepun Tiva-C. OGparieHue K naMatu. Pe:xuMbl aapecanni 1 HHISKCAIIH.

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 crieruaai3upoBaHHON apXUTEKTYpbI IS
MUKpoKoHTpoJuiepoB ARMv7-M ot knaccnueckoit ARMv7. CoBMECTHUMOCTD.

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 IIU(PPO-aHATIOTOBOTO TTpeoOpa3oBarers (CK.
npeoOpaszoBanuii 1 MSPS), mukpoxonTpoiiep - cemerictBa Tiva-C, s13bik - Cu.

22.1. MK cepuu Tiva-C. SAnpo tuna Cortex-M4/M4+. Pa3Butue BoIYUCIUTENbHBIX (PYHKINN
Ha anmnapaTHOM YpOBHE.

2. BBIMOTHUTE MHUIIMATTU3AIMIO TTOCIeIoBaTeNbHOTO HHTepdeiica [2C, MUKpOKOHTpOIIIEp
MSP432, a3pik - Cu.

23.1. MK cepun Tiva-C. IIporpamMmmuast MoJiemh sigpa KOHTpoJUIepa. PerucTprl cieruaibHOTo
Ha3zHayeHMs (yKa3aTelb CTEeKa, IPOrPaMMHBIN CUETUUK, PETUCTP CTATyCa).

2. Bemmonuuthk nHMIManu3anuio uatepdeiica SPI (pabora ¢ 1BymMs O JUMHEHHBIMU
yCTpOMCTBaMM), MUKPOKOHTpoJUIEp - cemeiicTBa Tiva-C, s3bik - 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.HazoBuTe 4nca0 MalIMHHBIX LIUKIIOB, UCIIOIb3YEMBbIX IS BBHITIOJHEHHS ONepaluii B
PETUCTPOBOM peXUME MUKPOKOHTposuiepa MSP4307?
OTtBeTsI:
a)?2
0) 1
c)3
1) 5
Bepuslii oTBeT: 0)
3.HazoBute pexum anpecanu, 1Jis BEIIOTHEHHS] KOMaH] KOTOPOro TpedyeTcs Haubosbliee
YHCJIO MAITUHHBIX LIUKJIOB, 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)

36



9.HazoBure uncio pe:xxuMoB paboTsl Moayiieit 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.Ha3oBuTe uncno 61okoB 3axBara/cpaBHeHus 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
namsatu (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.Ha3zoBute nunTepdeiicsl, KOTOpble HE MOAEPKUBAIOTCS YHUBEPCAIBHBIM KOHTPOJIEPOM
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.Kakoii u3 perucTpoB OOIIEeTr0 Ha3HAUCHUS TAKXKE BBITIONHSACT QYHKIIUIO yKa3aTels cteka SP
B MUKpOKOHTpoJuiepe cemeiictBa Tiva-C ? Beenure uucio 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 KaKkoil U3 CyIIECTBYIOLIUX apXUTEKTYp MOCTPOCHO SAPO MUKPOKOHTpPOIIEpa
cemetictBa Tiva-C ?
OTtBeTsI:
a) ARMv6
6) ARMv6-M
B) ARMv7
r) ARMv7-M
1) ARMv9
BepHnsliii oTBeT: T)
20.511po Kakoro TUITAa HAXOJAUTCSI B OCHOBE BHYTPEHHETO YCTPONHCTBA MUKPOKOHTPOJLIIEpa
cemeiicta Tiva-C ?
OTBeTHI:
a) MO
6) 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 JOMOJHATEIBHBIE) BOIIPOCHI M BBITIOJHUIT MPEUMYIIICCTBEHHO
BEpHO Bce TpeOyeMble 3aJaHHUs.

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

Oyenka: 3 («yIOBIETBOPUTEIEHO)
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Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku vtnoanenus 3uanus. OueHka "yIoBIETBOPUTEIBHO" BBICTABISAECTCS
€CJIM CTYAEHT CMOT MIPaBUIIbHO OTBETUTHh HE MEHEE MOJOBUHBI 33JJaHHBIX BOIIPOCOB U BCE
TpeOyemble 3aJJaHusl BBIIIOJIHEHbI 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 MPaBUIILHBIM 00pa30M OTBETUTH Ha OOJIBIIYIO 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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