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1. INTAHUPYEMBIE PE3YJIBTATBI OBYUEHUS 11O JUCIIUMIIJIMHE

Kareropus Kon u HaumeHoBaHue HanmeHnoBaHue nokaszarens
Kona u nHaumeHnoBanue
(rpymma) P WHAWKATOPa JOCT)KEHNS | OIICHWBAaHUS Pe3ylbTara O0ydeHHS
KOMIIETEHIINH KOMITETCHIIUU O JIMCITUTIITHHE
ITKB-2. Criocoben I[IKB-2.1. 3HaHus
paspabarsiBarh 3HATb: KOMIIOHEHTEI

KOMITOHCHTBI CHCTEMHBIX | CHCTEMHBIX IIPOIPAMMHBIX
IPOrpaMMHBIX HPOIYKTOB | gpofyKTOB

I[IKB-2.2. Vmenns
VYMeTh: pa3pabaTeiBaTh
JpaiiBepsl yCTPOIICTB,
KOMITHJISITOPBI,
3arpy34uKu, COOPITHUKU

[1IKB-2.3. Hagbiku
Bmaners: HaBRIKaMK
pa3pabOTKH CUCTEMHBIX
YTHIIUT U
HMHCTPYMEHTAIIBHBIX
CpEICTB
MIPOTPaMMHUPOBAHUS

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE
OBPA3OBATEJIbHOU NPOI'PAMMBI

1. Komnerennus [1KB-2. CnocoOeH pa3padarsiBaTh KOMIIOHEHTHI CHCTEMHBIX
IPOTrPAMMHBIX MPOIYKTOB *
JlanHast koMrieTeHIUs HOPMHUPYETCS CACAYIONTUMH JTUCITUIUTHHAMMU.

2

Cragus HaumeHoBaHMs TUCHUIUIMHBI
1. OnepanroHHbIE CUCTEMBI
2. ApPXHUTEKTYpa BHIYUCITUTENbHBIX CUCTEM
3. OCHOBBI IOCTPOEHHUS TPAHCISITOPOB
4. ITporpaMMupoBaHre MUKPOKOHTPOJIIIEPOB
S. WHTepdeiichl BBIYUCIUTENbHBIX CHCTEM
6. ITpon3BocTBEHHAs NPEIUIIIIOMHAS TPaKTHKA

! TloTopuTh MyHKT 1 JUIs KAX/10i KOMIIETEHIIMH, KOTOPBIE BRIOPaHLI B pasjeie | paboueil mporpammel

2 B Tabnuue JO/KHBI OBITh NPEACTABIEHBI BCE JUCHMIUIMH W(WUIIM) MPAKTUKH, KOTOPbIE ()OPMUPYIOT KOMIIETEHIUIO B
COOTBETCTBUM C KOMIETEHTHOCTHBIM IUIAaHOM. J{MCUMIUTMHBI M(MIM) NMPAKTUKH YKa3blBaTh B IOPSIKE UX H3Y4YCHUS 110
y4eOHOMY IIaHy.



3. OFbEM JUCIUAIT/IMHBI
OO01mast TpyI0€MKOCTh JUCIIUILINHBI COCTABIISIET 4 3a4. equawmil, 144 Jaca.
dopMa NpoMEeKYTOUHOM aTTeCTAIlMK DK3aMeH

Bun yue6Hoit paboTh® Bcero | Cemectp
4acoB No 6

OO6m1ast TpyI0EMKOCTh TUCIMILIMHEI, Yac 144 144
KonrakTHas padora (ayAuTOpHbBIE 55 55
3aHATHA), B T.U.:

JIEKIUHU 17 17

nabopaTopHbIE 34 34

MIPAKTUICCKHEC

TPYNIOBBIE KOHCYJIbTAIIMU B IEPHO/T 4 4

TEOPETUYECKOTO O0yUICHUS U

IIPOMEKYTOYHOM arTecTanuu’
CamocTosiTeIbHAs1 padoTa CTY/1€HTOB, 53 53
BKJII0Yasi HHANBHUAYAJIbHbIE H TPYNIIOBbIE
KOHCYJIbTAallHH, B TOM YHCJI€:

KypcoBoii mpoexr

KypcoBas pabora

PacuerHno-rpaduueckoe 3aganmne

WMuuBHTyaIbHOE TOMAIIIHEE 3a1aHue

CamocrosiTenpHas paboTa Ha OJTOTOBKY K 53 53

ayZUTOPHBIM 3aHATUSAM (JIEKLIUH,

NPaKTHYECKHUE 3aHSTHUS, JTaOOPaTOPHBIC

3aHATHUSA)

DK3aMeH 36 36

3 B cooteercTBUM ¢ JIHA npenycmaTtpusath

— He MeHee 0,5 akaJIeMHUYecKOro 4yaca caMOCTOSATENIFHOM paboThl Ha | Yac JieKkuuii,

— He MeHee | akaJIeMUYecKOro 4aca caMOCTOSTEIbHOM paboThl Ha | ac 1abopaTOPHBIX U MPAKTHYCCKUX 3aHITHH,

— 36 akaJeMUYeCKHUX YacOB CAMOCTOSTEIHHOM paboThHI Ha 1 IK3aMeH

— 54 akageMHYecKHX YacoB CaMOCTOATEIbHOW paboThl Ha 1 KypcOBOM MPOEKT, BKIOYAs MOJITOTOBKY MPOEKTa,
WHIUBUAYaTbHBIE KOHCYIBTAIUN U 3AIIUTY

— 36 aKkageMHYeCKHX YacOB CAMOCTOSTEIbHON paboTel Ha 1 KypcoByio paboTy, BKIIIOYas MOATOTOBKY palOTHI,
WHIUBUAYaTbHBIE KOHCYIBTAIUN U 3AIIUTY

— 18 akameMUYecKnX 4acOB CaMOCTOSTENHLHOW paboThl Ha 1 pacueTHO-TpadUdIecKyro padoTy, BKIIIOUYas MOATOTOBKY
paboThI, MHAUBUIYATbHBIC KOHCYIBTAIINH U 3AIIUTY

— 9 akaJeMHYCCKUX YacOB CaMOCTOSTEIbHON paOoThl Ha | WHAMBHIyalbHOEC [OMAlIHEE 3aJaHHe, BKIIOYAs
IOJITOTOBKY 3aJIaHUs, HHAUBUAYAIbHBIC KOHCYJIbTAIIUN U 3aLIUTY

— HE MCHEC 2 aKaJeMHYCCKUX YacOB CaMOCTOSATCIBHONW pabOThl HAa KOHCYJNBTAIlMM B TEPHOJA TCOPETUYECKOTO
00yUYeHUS U IPOMEKYTOYHOM aTTeCTaIH
4 BKITIOUAIOT IIpeIPK3aMeHAlOHHbIE KOHCYIbTaluy (IPH HAIMYKUH), a TAKKE TEKyIIHe KOHCYIbTaluy 13 pacdera 10% oT
JIEKIIMOHHBIX 9acOB (IPUBOIATCS K IIEIIOMY YHCITY)



4. COJIEPKAHUE TUCHUTIIVHBI

4.1 HaumeHoBaHMe TeM, HX CO/Iep:KaHNe U 00beM

Kypc3 Cemectp 6

/o

HawnmenoBanue pasnena
(kpaTkoe colepKaHue)

O0BeM Ha TEMATUYECKUNA
paszzen 1o BuaaM yuyeOHon

Harpy3Ku, 4ac

Jlexmun

IIpakTuueckue
3aHATHS
JlaGoparopHbie
3aHATHS

CaMocTosTeNbHAs
paboTa Ha TIOArOTOBKY

K ayIMTOPHBIM

QﬂHﬂTI/IﬂME

1. 8-mum pa3psaable MUKpOKOHTpoIepsl cemerictBa MCS-51

OTnuuuTenbHblE  OCOOCHHOCTH  MUKPOKOHTPOJUIEPOB
cemeiicTBa MCS-51. CrpykrypHas cxema
MUKpPOKOHTpoJiepoB cemerictea MCS-51. Ilporpammuas
MOJICNIb  MHUKPOKOHTpoJuiepoB  cemeiictBa  MCS-51.
Cucrema KOMaHJ MUKPOKOHTpOJLIEpOB cemeiictBa MCS-
51. Taiimepsl MmukpokoHTposiepoB MCS-51. IIpepriBanus
MUKpoKoHTposiepoB MCS-51. TlocnenoBatenbHblid OpPT
MUKpOKOHTpoJuiepoB MCS-51

[HEN
(o]

2. 8-mu pa3psaHble MUKPOKOHTpOJLIEpHI cemeiictBa AVR

O630p MukpokoHtpouiepoB AVR  Apxutektypa u
opranmzaius mamatd  cemeifictBa  Classic.  Cnoco0sl
aapecanuu.  SIApo  LEHTPaJbHOrO  MPOLECCOPHOrO
ycrpoiictBa AVR. CrucreMHasi CHHXpOHM3ALUA U TAKTOBBIE
UCTOYHUKU. YTIPaBIE€HUE FHEProNnoTPeOICHUEM U PEKUMBI
cHa. Cucrema komana. [Ipumepsl nporpaMMupoBaHus Ha
accembnepe AVR. IIpepriBanus. [lopTsl BBO#a-BbIBOIA.

AnbTepHaTuBHBIE (YHKINMU OPTA. BHelHNe npepbiBaHus.
AHaznorosbslii komnapatop. TaliMepsl MUKPOKOHTPOJIIIEPOB
ATmega 8-pa3p. taiimepsi-cuetunkn 0, 2 u 16-pasp.
TalMePBI-CUETUNKHU 1, 3. AHaznoroBo-1uppoBoi
npeoOpaszoBarenb. IlocnenoBarenbHblil  nepubepUiHbIIT
untepdeiic — SPl. YHuBepcanbHbli CHHXPOHHBIH U
ACMHXPOHHBIN MOCIEA0BaTENbHBIN MpHEMOIEpeIaTUHK.
JIByxnpoBoaHoi nocnenoBaTenbHblil HHTEpderic TWIL

10

18

3. 16-Tu pa3psaHbIe MUKPOKOHTpOJUIEpH! cemeiictBa MSP430

ITporpaMMHo-amnapaTHble CpeICcTBa
MUKPOKOHTPOJUIEPHBIX CUCTEM. AJIpECHOE MPOCTPAHCTBO.
Flash-mamste mporpamm. O3VY. Ilepudepuiinbie MOIyH.
Peructpel crenumanpHOrO Ha3zHaueHUWs. 16-pa3psaHbIiA
RISC OII. Pexumbr anpecanuu. Cucrema KOMaHI.
KonTpomnep DMA. O6pabotka npepsiBanuid. [IpuHIMIBI
MOCTPOCHUS YCTPOICTB ¢ HU3KUM SHEPronoTpeOIeHUuEM.
[udpoBbie  BXxonpl/BeIxoasl.  Opranuzanus oOMeHa
JaHHBIMU uepe3 MNapauieapHyro muHy. [loakmrodeHue
JKKMW, anroput™ MHHULIMATU3AIMH, ApailBep.

CoegvHeHHE C  BHEHNIHMMM  yCTPONMCTBAMHU  4e€pe3

10

19

5 Vka3ats 00bEM YaCOB CAMOCTOSATEILHOM paGOTLI JJIsL HOATOTOBKH K JICKIIMOHHBIM, IPAKTUYCCKUM, HaGOpaTOpHLIM

3aHATHAM



MOCJIEA0BATEIbHbBIN uHTepderic USART.
[TpeoOpazoBarenu UART/USB/POL. CxeMbI
MOJIKJIFOUEHUSI 1 0COOEHHOCTH MCIOIB30BaHUS.

[TocnenoBarensbHass mmuHa [2C. Pacmmpenue mnopros

BBO/1a/BBIBO/IA. CtpykTypa PCA9538, cxeMa
MOJKJIFOYEHUS, IpANBED.
CoenuHenue embedded-cucrem c IP-ceTsimu.

Apxutektypa wMoxmyns  W3100 ans anmapartHoit
peanu3anus crteka nporokonoB TCP/IP. IlogkmroueHue
monynst W3100 k mukpokontpoiuiepy MSP430. Pexum
IPsIMON U KOCBEHHOM IIMHBI, MOAKIIOUYEHUE MO MPOTOKOILY
12C.

[udpoBbie  nmatumkm  Temmeparypel  TMP275 wu
OCBELICHHOCTH TSL2561T. [TpuHIMD paboThl,
BHYTPEHHSII ~ OpraHu3alus, CXeMbl  IOAKIIOYEHUs,
IIPOTrpaMMHBIE IpaliBEPHI.

Amnanorosele nmatuuku. AlIlII12. Bwibop anamorosoro
nopra. ['‘eHepaTop oOHOpHOro HampsDKEHUSA. PexuMBbI
npeoOpazoBanmii ALIIT12. Jlatuuk Toka INA139, naTumk
BnaxxHoct HIH4000. Ilpunuun paboTel, BHYTpEHHSIS
OpraHM3aiys, CXeMbl MOJKIIOUEHUS, MPOTrPaMMHBIE
JpaiBepBl.

Hcnonp3oBaHue KoMmapartopa U TaiMepa A paboThl C
Pe3UCTUBHBIMH JaTuukamMu. OyHKIIMOHUPOBAHUE TaliMepa
A. BpiOOp WUCTOYHMKA TaKTUPOBaHMs. YIIpaBJICHUE
PEXKUMOM Taiimepa. bioku 3axBaTa/CpaBHEHUSI.
DyHKIMOHMPOBaHUE Komnaparopa A.

BCEI'O

17

34

53




4.2. Conepxxanne NPaKTHYECKUX (CEMUHAPCKUX) 3aHATHIA
He npenycMoTpeHo y4eOHbBIM IIIaHOM

4.3. Copep:xanue J1a00paTOPHbIX 3aHATHIA

No HaunmenoBanue Tema mabopaTopHOTO 3aHATHS K-Bo CamocrosrensHas

n/n asjeiia JUCIHIIINHEI qacoB padora Ha
p H 1 H LI 1 HO,Z[FOTOBKyK

ayIUTOPHBIM
3aHATHAM?

cemectp Ne 6

1 8-Mu paspsiHbIe [TonkiroyeHre BHEIIHEN NAMSITH U €€ 2 2
MUKPOKOHTPOJUIEPHl | TECTUPOBAHHE

2 cemeiictea MCS-51 Opranu3anus 3aJJaHHbIX HHTEPBAJIOB 2 2
BPEMCHH

3 OCHOBBI OpraHu3aluu 2 2
MIOCJICAOBATEIHHOTO MTOPTa

4 OTtoOpakenue nHGOpMaIUHU B 2 2
cucteMmax ¢ MK-51

5) W3yueHre mpuHIUIIOB pabOThI U PO- 2 2
AHAJIOTOBBIX ITPeoOpa3oBarTeieii

6 W3ydyeHne npuHIUIIOB pabOThI 2 2
aHAJIOro-IIU(PPOBBIX MIPeOOpa3oBaTeICH

7 HccnenoBanue MUpOTHO-UMITYJILCHOM 2 2

MOJIYJISILIAY, PeaTi30BaHHOM
MUKpOKOHTposuiepoM MK-52

8 8-MU pa3zpsiiHble N3y4eHne cuctemMsl KOMaHa U 2 2
MHUKPOKOHTPOJUIEPHI | OCHOBHBIX MPUHIIMIIOB
cemeiictea AVR [IPOrpaMMHUPOBaHUS

MUKpoKoHTpoJuiepoB AVR Ha npumepe
paboThI ¢ HOPTaMHU BBOJ1a/BBIBOJIA

9 W3y4yeHre npuHIIUIIOB IPOIPaMMHOTO 2 2
yIpaBJIeHUs] BHELTHUMHU yCTPOICTBaMU
Ha MpUMepe BBIBOa HH(OpMAIH Ha
rpaduueckuii XKKI1

10 W3ydeHne npuHIUIIOB 00pabOTKU 2 2
IpepbIBaHUM Ha MpUMepe yIpaBiIeHUs
BCTPOCHHBIMH B MHUKPOKOHTPOJIIED
TaiiMepamMH-CUeTYMKAMU

11 W3ydyeHre npUHIIMIIOB OPraHU3aluN 2 2
oOMeHa JaHHBIMHU O
10CJIEI0BATEIbHOMY HHTEpdency
MEXy MUKpOKOHTposuiepoM AVR
ATmega328 u [IDSBM

12 W3ydeHne npuHIUIIOB pabOTHI CO 2 2
BCTPOEHHBIM B MHKPOKOHTPOJLIEP
aHAJIOTOBO-IIM(PPOBBIM
npeoOpaszoBarenem

13 16-Tu pazpsinHbIC N3yuenne mpuHIMIIOB TPOTrPAMMHOTO 2 2
MUKPOKOHTPOJUIEPHI | YIIPABJICHUS BHEUTHUMH YCTPOHCTBAMU
cemerictBa MSP430 | Ha mpumepe BbIBOAa HHGOPMAITHU Ha
1M(POBOH MHAUKATOP

14 Opraau3anust oOMeHa JaHHBIMHU T10 2 2

6 Konu4ecTBOo 4acoB caMOCTOATENLHOM paboThl /115l IOJArOTOBKH K Ja00PATOPHBIM 3aHATHAM



nocienoBarearHoMy uHTepdeiicy USB
MEXy MUKpPOKOHTposuiepoM MSP430
u [I1DBM

15 W3y4yeHre NpUHLIMIIOB OPraHU3aluU 2 2
oOMeHa TaHHBIMH 110
nocienoBarenbHoMy uHTEpdeiicy 12C
Ha [IpUMepe yrpaBJeHus 0JI0KOM
CBETOJIUOJIOB U IIPOrPaMMHOT0 OIIpoca
KJIaBHATYPHI

16 W3yueHne npuHIUIIOB 00pabOTKH 2 2
IpEepHIBAHUI HAa IPHMEpE yIIPaBICHHS
BCTPOCHHBIMU B MUKPOKOHTPOJLIEP
TaliMepaMu-CUCTYNKAMH U
KOMIIApaTOpOM

17 W3ydeHue mpuHIMIIOB PabOTHI CO 2 2
BCTPOCHHBIM B MUKPOKOHTpOJIIEp 12-
n 6utHbIM ALIIT Ha mpuMepax
WU3MEpPEHUS OTHOCUTEIIHLHON BIKHOCTH
Y U3MEpEeHHsI TOKa NOTpedIeHus

UTOIO: 34 34

BCETIO: 34 34

4.4, Conep:kanmue KypcoBOro npoexkra/padornr’
He npemycMoTpeHo yueOHBIM IIJIaHOM

4.5. Conep:kaHue pacueTHO-rpa)uuecKoro 3ajaHms,
MHIAMBHIYAJILHBIX JOMANIHAX 321aHHIT®

He npemycMoTpeHo yueOHBIM IIJIaHOM

" Eciiv BBITIONHEHWE KYPCOBOTO NMPOEKTA/KYPCOBOH PabOThI HET B yUEOHOM TLIAHE, TO B JAHHOM Pa3jielie HE0OXO0AMMO
ykazatb «He nperycMOoTpeHo yueOHBIM IIIaHOMY

8 Eciii BBITIOJTHEHWE PACYETHO-TPaPUIECKOTO 3a1aHUs/UHIMBHYaIbHOTO JIOMAIIHETO 33/1aHHs HET B Y4€OHOM IUIaHE, TO B
JAHHOM pa3ziesie Heo0XxoauMo ykasaTh «He nmpenycMoTpeHo yueOHBIM IIaHOMY



5. OHEHOYHBIE MATEPHUAJIBI U151 IPOBEJEHUA TEKYILIETI'O
KOHTPOJISA, IPOMEXYTOYHOU ATTECTAIIUN

5.1. Peanuzanus KoOMneTeHIuu
1 Komnerenuus [1KB-2. CnocobeH pa3padaTslBaTh KOMIIOHEHTHI CUCTEMHBIX

IIPOrpaMMHBIX MTPOAYKTOB 9
(K00 u hopMmynUpoO8Ka KoMnemeHyuu)

HanmeHnoBanue MHAMKATOPA DOCTHKECHHS
Hcnonb3yemple cpecTBa OLICHUBAHMS

KOMIIETEHIIUH
I[IKB-2.1. 3aIuTa JabopaTopHOii paboThI
3HATh. KOMIIOHEHTBI CHCTEMHBIX POIPAMMHBIX

HPOJIYKTOB

I[IKB-2.2. 3aIuTa 1abopaTopHO paboThI

YMeTh: pa3pabaTeiBaTh ApaliBepsl YCTPOICTB,
KOMIIMJISITOPBI, 3arPY34HKH, COOPIIUKU

I[IKB-2.3. 3aiuTa J1abopaTopHoil paboThl, IK3aMeH
BnaneTs: HaBbIKaM# pa3pabOTKU
CUCTEMHBIX YTHJIUT U HHCTPYMEHTAIBHBIX
CpPE/ICTB IPOTPaMMHUPOBAHUS

5.2. TunoBble KOHTPOJIbHBIE 32IaHUA IJIS IPOMEKYTOYHOM ATTeCTAlNHU

5.2.1. IlepeyeHb KOHTPOJBbHBIX BONIPOCOB (TUIOBBIX 3aIaHM)
JJIS DK3aMeHa

HanmenoBanue CopepxaHuie BOIIPOCOB (TUITOBBIX 3aJJaHH)
Ne | paznena nucHUIUIMHBI
/11
1.| 8-mu pazpsiHbIC Tunosbie BONPOCHI
MHUKPOKOHTPOJUIEPHI OTnuuuTenbHble 0COOEHHOCTH KOHTpOIIIepoB cemerictBa MCS-51.
cemeiictea MCS-51 CrpyKkTypHasi opraHusanusi MUKpOKOHTpoJuiepoB cemeiictBa MCS-
51.

Pacnpenenenne mamstu ganasix MCS-51.

Pacnpenenenue namaru nporpamm MCS-51.

®mnaru MCS-51.CnoBo cocrosinus nporeccopa MCS-51.

Cucrema komanxg MCS-51. Tunsl koMmaHz,

Mertoast agpecammu MCS-51.

Komans! nepecsuiku ooMeHa u 3arpy3ku MCS-51.
Apudmernueckne komanas MCS-51.

Jlornueckue komanasl MCS-51.

Komanzpl, onepupyromue ¢ butamu, B cucteme komang MCS-51.
Komanns! ycnoBHbIX nepexogoB MCS-51.

Komans! 6e3yciioBHbIX nepexooB MCS-51.

KomaHp1 ”HKpEMeHTa 1 IEKPEMEHTA.

Pesxxumebl padotsl 0 1 1 Taiimepos/cuetTunkoB MCS-51.

Pexumbl pabotsl 2 u 3 Talimepos/cueTunkoB MCS-51.

Pexxumbl mpepbiBanuii  MCS-51. [IporpammupoBaHue peKUMOB
MpEpPHIBaHUIA.

ITpuopurers! npepsiBannit MCS-51.

Pexxumbl paboTel mocnenoBarensHoro mopra MCS-51.

CocTaB 1 Ha3HAYCHHUE PETHCTPOB crienuanbHbIX GyHKiuit MCS-51.

° [ToBTOpUTH MyHKT | IS KaXKA0i KOMIETEHINH, 3aKpEeIIeHHoH B pasaene 1.




MCS-51. U3mepenne mupuHbl KMITYJIECOB C TIOMOIIBIO Taiimepa 1.
Opranuzanys npepeiBaHuil B MUKpoKoHTpoJuiepe MCS-51.
Pexxumbl paboTel MukpokoHTposuiepa MCS-51.

TunoBble 3a1a4uu Ha a3zvike Accemonepa MCS-51

Paccunrare 3nHauenue Qynkumm Y = 15x+10 ( X u3MeHsercs B
uHTepBajie ot 5 1o 20 ¢ marom 1). Pesynberar pasmectuts B PIIJ] ¢
aapeca 40h (B MaccHB MOCIIEIOBATEILHO 3aHECTH CHAaYaIa MIIAIIINAN,
a 3aTeM CTapIIvil OalT pe3ynbTaTa).

Paccunrate 3Hauenne Qynkmuum Y = 3X+15 ( X u3MeHsAeTcs B
untepsaine ot 10 no 100 ¢ warom 10). Pesynbrar pazmectuts B PI1/]
¢ azapeca 30h (B MaccuB mocienoBaTelbHO 3aHECTU CHaydaja
MITQJIIIHH, & 3aTeM CTApIINi OalT pe3ylbrara).

Paccunrare 3Hauenuwe ¢ynkumum Y = 5X - 50 ( X u3MeHsercs B
untepaine ot 0 qo 20 ¢ marom 2). Pesynbrar pazmectuts B PILJ] ¢
aapeca 30h.

CocTaBuTh NporpamMmy BbIUUTAHUS YEThIPEeXOaUTOBBIX 0€33HAKOBBIX
yrcen. [lepBoe uncno nHaxoaurcs B PI1J] mo aapecy 30+33h, Bropoe
— mo axpecy 38+3Bh. PesympTaT momMecTHTh Ha MECTO TEPBOTO
orepaHja.

MaccuB uucen Obul apXMBUPOBAH U MOMEILIEH B HOBBII MaccuB, B
KOTOPOM IPEABIAYIINN 3JIEMEHT YKa3bIBA€T YUCIIO, a MOCIEAYIOMUI
— KOJIMYECTBO NOBTOPEHUH ITOr0 YHMCJIA B MCXOJHOM Maccue. B
pE3yJIBTUPYIOLIEM MaccHBe omucaHo 8 map uucen. Haitm cymmy
YWIEHOB UCXOJAHOr0 MaccuBa. Pe3ynbrar pasmecTuts B perucrpax R3,

R4, RS.

Paccuutare 16 3nauenuii ¢yskmuun  Y=250/X (mna X,
HauuHaromerocs ¢ 10 ¢ marom 8). Pe3ynbTaThl OKpYIJIMTH 10 1EJI0TO
3HavyeHus u pazmectuts B PI1/] ¢ anpeca 40h.

[TepeBecT  OnHOOANTOBBIA  IIECTHAAUATEPUUYHBIH  ONEpaHa B
JBOMYHO-/IECATUYHBIN ynakoBaHHBIM ¢opMmaT. VcxoaHslil onepana
HaxoauTcs B peructpe RS5. Pesynprar pasmectuts B perucrpax R4
(uucno coren) u R3 (mecarku, eqUHUILIBI).

Bapuant 8. B PI1/], naunnas c agpeca 30h naxoaurcst maccus u3 20
aneMeHToB. [log-cumTaTh  KOJIMYECTBO  3JIEMEHTOB  MAacCHBa,
nonaBmux B uHTEpBas OoT 50 go 100. Pe3ynprar 3amoMHHUTH B
peructpe RS.

B PIIJl, nauunas c anpeca 30H, naxoautcs maccuB u3 16 uucen.
HaiiTn MakcMManbHBIN 3JIEMEHT MacCHBa W HOMeCTHTh B R2 ero
3HaueHue, a B R3 ero aapec.

B peructpe RS HaxomuTcs [BOMYHO-IECATUYHBIA  OIEPAHI.
IlepeBecTn onepaH] B IIECTHAALIATEPUYHOE 3HAYECHUE U TIOMECTUTH B
R5

B PI1]], naunnas ¢ agpeca 20h, HaxonuTcst MaccuB U3 16 DIEMEHTOB.




[Tog-cumtath W coxpaHuTh B peructpax: R2 — koimdecTBO
3JICMCHTOB MacCHBa, MCHLIIMX 3HadeHHMs 128; R3 — komaudecTBO
AJIEMEHTOB MaccuBa, paBHbIX 128; R4 — KoiIMuyecTBO 3JIE€MEHTOB
MaccuBa, oonpmux 128.

B PIIJ c ampeca 20h HaxomuTcsi MaccuB, cocrosimuii u3 16
sneMeHTOB. CyMMHUpPOBaTh 3J€MEHThl MaccuBa 10 TeX IOp, IOKa
3HaueHue CyMMbl He npeBblcUT 512. Brigats B R3 HOMep anieMeHTa,
Ha KOTOPOM MPOM30LLIO NepenoiaHenue. Eciiu cymma 371eMeHTOB He
JocTuria 3HaueHus 512, To Beiath B peructpe R3 3nauenue 0.

Hdns  ynxoun  Y=20X+45 Beigate B R2 mepBoe 3HaueHHe
apryMeHTa, IpH KOTOpPOM 3HadyeHHe (QYHKIUHU TMpeBbicuT 1024,
HauanpHoe 3Hauenue aprymenta X=10.

B PIIJ] ¢ agpeca 20h Haxoautcsi MaccuB U3 16 uncen. DineMeHTaMu
MaccuBa sABJIg0TCS uyucia 32, 64, 96 u 128. Iloxmcumrars m
coXpaHuTh B peructpax R4 + R7 Konmu4yecTBO MOBTOPEHUH KaXKI0TO
HIIEMEHTA.

B PIIJl mo agpecam 20h+2Fh naxomutcs maccuB. C ampeca 30h
CO371aTh MAacCHB, B KOTOPBIA BXOIAT ajapeca d3JIEMEHTOB MEPBOTO
MaccuBa, paBHbIX 128. B peructpe R2 coXpaHUTh YKCIIO 3JIEMEHTOB,
paBHbIX 128. IlpepBaTh BBINIOJHEHHWE NIPOrpaMMBbl, €ciu OyneT
HalIIEHO 5 3J1€MEHTOB CO 3HaUYeHueM 128.

B PII/] c anpecos 20h u 30h HaxozasTcs 2 maccuBa, cocTosue u3 16
a51e-MEHTOB Kaxabld. [logcunTaTh KOJIMYECTBO IJIEMEHTOB IIEPBOTO
MaccuBa, KOTOpblE MMEIOT paBHbIE 3HAYEHUS BO 2 MAacCHBE.
Pesynbrar 3anectu B peructp R2.

Hdna  dynxkoun  Y=40X+10 mnonyduTs mepBoe  3HAYEHHE,
npeBbImaroniee 512, naunnas ¢ X=1. 3HaueHue apryMeHTa 3arnmucarhb
B R4, ¢pynkuuu - B RS, R6.

Bapuant 18. B BII/l, Haunnas ¢ agpeca 100h, HaxoquTCcst MaccuB U3
10 sniemenToB. Iomyunts B perucrpe R3 4ncio 31nemMeHTOB, paBHBIX
55h. Cuer npepBatk, €CIIHM YUCIIO 3JIe-MEHTOB MTPEBBICUT 3.

Hns ¢ynkuun 15X+85 HaiiTu mepBoe 3HaYeHHE apryMeHTa, HpU
KOTOPOM MJaAmuii 0alT GyHKIMHU paBeH 155.

B BII/] ¢ angpeca 300h mHaxoguTcst MaccuB U3 15 dncen. DneMeHTaMH
MmaccuBa sBisrorcs umcnaa 10, 20, 30 u 180. Iloagcuurars, u
coxpaHuTh B peructpax R4 - R7 xoinuecTBO NOBTOPEHHUM Ka)I0Tro
dJIEMEHTA.

B noptet wmukpokontpoiuiepa PO-P3  moctymator  aBOWYHO-
JecITUYHbIe NaHHble. [lepeBecTH JaHHBIE B HICCTHAALATCPUYHBIH
dopmar u pazmectuth B PI1J] mocnenoBarensHo ¢ aapeca 30h.

Boinate mocnenoBarensHo B nopTel P1 u P2 mukpoxoHTposiepa
COJIEP’)KMMOE MIIAIIIUX OalT CUETYMKOB B JBOMYHO-IECATUYHOM
dopmare (B P1 — cotan, B P2 — necsitku u equHUIIB).




B nopter PO+P3 nocrtynaror mectHagaTepuyHbIe JaHHbIE. 3aHECTH
B PII]l, HaunHas ¢ anpeca 40h xonm4ecTBO €IMHMUII, TTOCTYIUBIINX B
Ka)XbIi TIOPT.

Jna kaxnoro u3 peructpoB RO, R3 u perucrpa-pacmupurens B
II0CJIEI0BATENbHO BbIIaTh B MOPTHl MH(DOPMALMIO O COAEPKUMOM

PETUCTPOB:
. PO - npsiMoe 3HaueHue OaiiTa;

. P1 - unBepcHoe 3Ha4YeHue OaiiTa;
. P2 - xoau4ecTBO HOJIEH B OaiiTe;

. P3.0 - ¢ar KOHTpOJISt HA YETHOCTb.

B xaxnpii w3 noproB PO+P2 mocrynmaioT pgaHHblE OT JABYX
YeThlpexpa3psaaHbIX JaTdyukoB. Bepiate B mopt P3 cymmy mectu
JATYMKOB, TTOAKIIOYEHHBIX K moptam PO+P2.

3anucate B peructpel R3, R7 wu perucrtp-pacumpurens B
IPOM3BEACHUE UX CTapIlIe U MIIaAIeH TeTpaabl COOTBETCTBEHHO.

Beimate B moptel PO-P2 konmuecTBo enuHul, conepkammxcs B
peructpax RO,R7 u peructpe-paciupurene B coorBeTcTBEHHO

TumnoBbie TECTOBBIE 32/ IaHUS
Ilpu evinonrnenuu Kakou U3 HUdNCe NEPEYUCTEHHbIX KOMAHO 8
Mukpoxoumposnepe i8x51 ¢gopmupyemca cmpob 3anucu 60
BHEUWHIO NamMams OaHHblx WRH#?

MOVX @dptr, A;

MOVC A, @A+dptr;

MOVX A, @dptr;

MOVC A, @A+PC;

C kaxou yacmomou usMeHsemcs COCmosAHUe Mmaumep-cuemuuxa y
i8x51 6 peacume maiimepa?

FCR/24;

FCR/12;

FCR/2;

FCR;

HET MPAaBUIIBHOI'O OTBETA,

Kaxue pecucmpvr  cneyuanvnvix  ynkyuil  HeobXooumvl  0ns
ynpaenenus maumep - cuemuuxamu y i8x51?

peructpsl T2CON n TCON;

peructpsl SP u PCON;

peructpsl TMOD u TCON;

peructpsl SBUF u DPH;

s kakux onepayuii npeonasnavena komanoa INC (@Ri?
WHKpEeMEHT cojaepxumoro siueiikn O3Y ¢ yderom duara
IIEPEHOCa;
WHKPEMEHT coziepKumMoro siuerku O3V
UHKpeMeHT cozaep:kumoro POH ¢ yuetom ¢uara nepenoca;
UHKpEMEHT conepkumoro POH;




Kaxoii uz npeonosicennvix eapuanmog obecneuusaem nepeoavy
OoanHuvlx uz nopma P2 ¢ nopm P3?
komangoit MOV P2, P3;
xkoMangoiit MOV P3, P2;
nocaenoparenbHocThI0O kKoMang PUSH P2 u POP P3;
nocienoBarenbHocThI0 KoMang PUSH P3 u POP P2;
nociaenoBarenbHOCTRI0O KoMang MOV A, P2 u MOV P3, A;

Buibepume npasunvrviii pesyromam 6vinoaHenuss Komanovl RLA,
ecnu akkymyasimope Haxooumcs onepano 83h:

A=T7T7h;

A=B4h;

A=07h;

A=4Bh;

Buvibepume npasunvuuiii pezyriomam evinonnenus komarnovt ORL A,
R1 Ons ucxoonwvix onepanoose A=13h, R1=13h:

A=00h;

A=03h;

A=13h;

A=10h;

KGKOZZ mun adpecauuu ucnonvsyemcs npu 6blnOJIHeHUU KOMClHabl
SUBB A, #d16?

[Ipsimast anpecanus 16-pa3psgHbIM aapecoMm;

Hessnas agpecanus;

Henocpencrsennas agpecanus;

KocBenHno-perucrpoBas aapecaius;

Hna uezo npeonasnaven ¢nae AC pecucmpa cocmosanus npocpammbi
PSW?

®uar nepeHoca;

®dnar nepeHoca MeXy TETpaJaamu;

@rnar nonbp30BaTeNs;

®ar BeIOOpa OAHKOB PETUCTPOB OOIIET0 HA3HAUCHHUS;

Karxoii 6bank pecucmpos evlioupaemcs npu 3uauenusx ¢prazos RSO=0
u RS1=1 6 pecucmpe cocmosanus npoecpammor PSW?

bank perucrpos 0;

bank peructpos 1;

bank perucrpos 2;

bank peructpos 3;

Kaxue oneparnoul ucnonvzyromes 6 komanoe ymuoswcenus MUL?
LIeJIbIE TBOUYHBIE U JECITUYHBIE OalTOBEIE;
1eJble 0e3 3HaKOBEIC JBOUYHEIC OAHTOBEIC;
LIeJIbIE 3HAKOBEIC JBOMYHEIC OATOBEIC;
1eble ¥ IPOOHBIE TBOMYHBIE OaiTOBEIE;

I'0oe pacnonazaromcs  onepanovl  UCHONbL3YeMble 6  KOMAaHOE
ymHoxcenusi MUL?

B JBYX IHpPSAMO aJpECyEeMbIX PETUCTPAX, YKa3bIBAEMBIX B
KOMaHJIe;

B JBYX IpsMO ajpecyemblx siuerikax O3V, yka3blBaeMbIX B




KOMaH]JIE;
B 1Byx POHax, yka3piBaeMbIX B KOMaH/IE;
B PETUCTPE aKKYMYJIATOPE A U B peructpe pacuupureie B;

I'0e pacnonacaemcs pezyromam ymnoxcenus no komarnoe MUL?

B aKKyMyJsiTope A-cTapuiuii 0aiT pesynapTaTa, B peructpe B-
MIIa NI,

B aKKyMyJsiTope A- MIaAmuid OalT pe3yibTara, B PETUCTpE
B- crapummii;

B 1Byx POHax, B yKkazaHHOM NepBbIM B KOMaH/JIe- MJIaAIIANA
OaiiT pe3yabTaTa, a BO BTOPOM- CTapIIHii;

B JIBYX MPSIMO a/IpECYEMBIX PETUCTpaxX, B YKa3aHHOM I1EPBbIM
B KOMaHie- MJIaJIIui OalT pe3ynbrara, a BO BTOPOM- CTapIInii;

B JBYX IMpsMO ajpecyeMmblx sueiikax O3Y, B yka3aHHOU
nepBoi B KOMaHjae- MIAAmUi OalT pe3yiabTata, a BO BTOPOW-
CTapILHNii;

Kakoe nasnauenue axmuenoco cuenana na evieooe ALE (Address
Latch Enable) ¢ MCS-517?
Paspemaer guxcanuio Ha BHemHeM Oydepe miaamero Oaiira
ajipeca ¢ IuHUI nopra P2 npu oOpaieHnn K BHEIIHEH TaMSTH;
Pa3pemaer dukcaruio Ha BHenmHeM bydepe mmammero 6aiita
azpeca ¢ muHui nopta PO nmpu oOpaiiieHny K BHEIIHEH MTaMSTH;
Pa3pemaer ¢ukcanuio Ha BHeNIHeM Oydepe crapiiero 6aiira
ajipeca ¢ IuHUI nopra P2 npu oOpaieHny K BHEIIHEH TaMSTH;
Pa3pemaer ¢ukcanuio Ha BHemHeM Oydepe crapiiero 6aiira
anpeca ¢ quHui nopra PO mpu oOpaiiennn K BHEITHEH MaMsITH;

8-Mu pa3psiiHbIe
MHUKPOKOHTPOJUIEPHI
cemerictea AVR

Tunosbie Bonpockl

Cucrema komaHJ MUKpOKOHTpoJuiepoB AVR

ITocnenoBarenbHbII nepuQepuiHbIi uHTepdeiic SPI
MUKpPOKOHTpoJuiepoB AVR.

Apxurekrypa mMukpokoHtposuiepoB AVR cemelictBa Classic.
Opranuzanys naMsaTd MUKpoKoHTposuiepoB AVR.

Cucrema KomaH]J MUKpOKOHTposuiepoB AVR

AVR. Taiimepsl/cuetunku. O0mmue cBeICHHS.

AVR. [IpepbiBanus OT TaliMepOB-CUETUUKOB.

AVR.8-pa3p. taiimepsi-cueTunku 0 u 2.

AVR. Taiimepsi-cuetunku 0 u 2. HopManbHbIN pexuM padOThI.
AVR. Taiimepsi-cuetunku 0 u 2. Pexum 6sicTpoii HIMM (Normal).
AVR. Taiimepsi-cuetuniku 0 u 2. Pexum cOpoca TaiimMepa mpu
coBragenun (CTC - Clear Timer on Compare Match).

AVR. Taiimepsi-cuetunku 0 u 2. Pexum HINM c tounoit ¢a3oit
(Phase correct PWM).

AVR. Pexxum ObictpoaeiictByrouuii IIIUM (Fast PWM)

AVR. Acunxponnas pabora Taiimepa-cuerunka 0.

AVR. 16-pa3p. Taiimepbl-cueTynku 1 u 3.

Tunosble 3a1a4un

PazpaboTtaTe mporpamMmy, BBIMOJHSIONIYIO B OCCKOHEYHOM ITHUKIIE
[IOCJIENOBATENILHOE BKIIIOUEHHE/BEIKIIIOUEHHE 1-r0o, 3-r0 U 6-TO
CBETOJIMOJIOB C UHTEPBAJIOM 2 C.

Pa3zpaboraTe mporpammy, (GUKCHUPYIONIYIO Ha)XaTus KiaBuml 1, 6 u
12 MaTpUuyHOM KJIaBHATypbl BKIIOYEHHEM CBETOAMONOB 1, 2 m 3




COOTBETCTBEHHO. BBIX0J W3 IHMKIa Ompoca OCYIIECTBISETCS TP
HaxaTtuu Kiasumu F1.

Pa3spaborate mporpammy, BBEIBOJASIIYIO Ha JKpaH OCTYIIYIO CTPOKY
(Ha3BaHUE Ballled TPYIIIBI) CHU3Y BBEPX.

Pa3paboraTts nporpammy, BEIBOJSIIYIO Ha S9KpaH CTPOKY MOOYKBEHHO
Mpu HaXxaTuu Ha kHorKy F1. npu Haxkatuu Ha kHONKY F2 mocnenuss
OyKBa CTPOKH JTOJIKHA YAAISATHCS.

Pa3zpaboraTe mporpammy, BBIBOJSIIYI0O Ha 3KpaH MPSMOYTOJIbHHK.
[Ipu naxatum Ha F1 npsMOyrosibHUK JOJKEH YMEHBIIAThCS, €CIIU
pasMep MNOpsSIMOYTOJbHHMKAa CTAHOBUTCA MeHblie uvem 10 x 10
MIUKCEJIeH, TO MpU HaXkaTuu Ha F1 OH OJDKEH yBeIMYMBATHCH.

Pa3zpabGoTaTe nmporpamMmy, BBIBOJSIIYIO Ha SKpaH CEKTop Kpyra 150
IpaJlyCoB U paguyca 25 nuKceen.

Pa3zpaboraTe mporpamMmy, BBIOJHSIONIYI0 B OECKOHEYHOM ITUKIIE
BKJIFOUCHUE/BBIKITIOYCHHE  |-TO  CBETOAMOAA:  YHPABISIOIISE
npepeiBanrie TIMER1 OVF _vect, yactora cuera fpl = 43200 I'n.

Pa3zpaboraTe mporpamMmy, BBIMOJHSIONIYI0 B OECKOHEYHOM ITUKIIE
BKJIFOUCHUE/BBIKITIOYCHHE  2-TO  CBETOAMOA:  YIPABISIOIISE
npepeiBanrie TIMERO OVF _vect, uactora cuera fpl = 10800 I'1.

Pa3pabotate mporpammy, BBHIOJHSIONIYI0O B OECKOHEYHOM ITHKIIC
BKJIIOUCHUE/BBIKIIIOUEHHE ~ 3-TO  CBETOAMOZA:  YIpaBisioliee
npepeiBanrie  TIMER1 COMPA_vect, fpl = 43200 T,
OCR1A=40000.

Pa3zpa0otaTe mporpammy, BBINOJHSIOUIYI0O B OECKOHEYHOM IIMKIIE
BKJTFOYEHHE/BBIKIIIOUeHHE 0-TO U 7-TO CBETOJIMOMOB: YIPAaBIAIOIICE
npepeiBane  TIMERI COMPB vect, fpl = 43200 I,
OCR1B=50000.

Pazpabortates mporpammy mnepenauun 100 uucen (ot 0 mo 99) us
MukpokoHTpouiepa AVR ATmega 328 B IIOBM no unrepdeiicy
RS232C B coorBerctBUM ¢ mpoTtokosom: wmoayib USARTI,
CKopocTh oOmeHa jaHHbIMH 19200 Owut/c, pexum oOMmeHa
ACHHXPOHHBIN, 8 OUTOB TaHHBIX O€3 OMTAa YETHOCTH.

Pazpabortates mporpammy mnepemauun 50 uucen (ot 20 mo 69) us
MukpokoHTpouiepa AVR ATmega 328 B IIOBM no unrepdeiicy
RS232C B coorBerctBUM ¢ mpoTtokosom: wmoayib USARTI,
cKopocTh oOmeHa jaHHbIMH 38400 Owut/c, pexum oOMeHa
ACHHXPOHHBIN, 8 OUTOB TaHHBIX O€3 OWTAa YETHOCTH.

Pazpabortates mporpammy mnepemauu 20 uucen (ot 10 mo 29) wus
MuKpokoHTpouiepa AVR ATmega 328 B IIDBM no untepdeiicy
RS232C B coorBerctBHM ¢ mpotokosioMm: Moayiab USARTI,
CKOpocTh oOMeHa naHHBIMEH 57600 Owut/c, pexum oOMmeHa
ACHHXPOHHBIN, 7 OUTOB JaHHBIX O€3 OMTA YETHOCTH.




Pa3paboraTs mporpaMmy, BBIIOJHSIONIYIO H3MEPEHHUE TEMIIEPATYpPhI
B PEXHMME OJMHOYHOIO MpeoOpa3oBaHMs (IEIUTENb YacTOTHl PaBEH
2) u GOpPMUPYIOUIYIO CUTHAN MPEAYNpPEeKICHUS ¢ MOMOIIbIO OJ0Ka
CBETOAMO/IOB, €CJIM 3HAaUeHUE Temmeparypsl mpeBbicuT 30°C.

Pa3paboraTe nporpaMmy, BBIIOJHSIOLIYIO U3MEPEHHUE TEMIIEPATYPHI
B peXHME HENpepbhIBHOIO MpeoOpa3oBaHus (AETUTENb YaCTOTHI
paBeH 8) U (OPMHUPYIOIIYIO CUTHAT MPEAYNPEKACHUS C TOMOIIBIO
0JI0Ka CBETOMO/IOB, €CJIU 3HaUeHHEe TeMIiepaTyphl nmpeBbicuT 40°C.

Pa3zpaboTaTh mporpamMmy, BBITOJHSIONMIYIO U3MEPEHUE TEMIIEPATYPHI
B PEXHUME OJMHOYHOTO MpeoOpa3oBaHus (AETUTENIb YaCTOTHl paBeH
64) u GOPMHUPYIONIYI0 CHUTHAIBI TMPEAYNPEKACHUS C TOMOIIBIO
0JIOKa CBETOIMOJOB, €CIM 3HAYCHUE TEMIEPaTyphl BBIXOJIUT 3a
pamku quanazona 25°C < T < 30°C.

Pa3paborats mporpamMmy, BBHITOIHSIONIYIO U3MEPEHHE TEMIIEPATYpPhI
B PEXHUME HEIMPEPHIBHOIO TMpeoOpa3oBaHus (IACIUTENb YaCTOTHI
paBeH 128) u GopMHpYIOIIYI0 CUTHAIBI MPEAYNPEKICHUS C
MOMOIIbIO  OJIOKA CBETOJMOJOB, €CIIM 3HAYCHHE TEeMIEpaTyphl
BBIXOAUT 3a paMku auana3zona 30°C < T <40°C.

Tunosble TecTOBbIE 32/ 1AHUSA
Kakue u3 6videnennvix Hudice 0cobeHHOCmel OMHOCAMCA K
muxpokoumponiepam AVR Classic?

Flash-namsate nporpamm oobemom ot 1 mo 8 Ko6aiit (1000
LUKJIOB CTUPaHUs / 3alHCH);

RISC apxurekTypa BbICOKOI MPOM3BOUTENBFHOCTH U MajoOro
oTpeOIeHus;

HaIM4YMEe Ha  KpUCTAUIE Yy  HEKOTOpPBIX  Mojenen
MaTeMaTUYECKOT0 COMPOLIECCOpa;

HaJIMYME y HEKOTOPBIX MOAETIeH BO3MOMXHOCTH PacCUIMPSATh
maMaTh 70 1MB;

BCTPOGHHOE YMHOXKAIOIIEE YCTPOMCTBO, BBINOJIHAOIIEE
YMHO)KEHUE 32 2 MalllMHHBIX IIHKJIA;

Kaxyro onuny 6 baiimax umerom KOMAHObL 8 MUKPOKOHMPOLIEPAX
AVR Classic?

Bce komanapr nMeroT 1iuHy 4 6aiiTa;

Komannpl, B KOTOpBIX OJHUM M3 ONEpPaH]IOB siBIsieTcs 16-
pasp.aapec - 4 OaiTa;

Komans! umerot anuny ot 1 10 4 6aiiToB;

Bce komanap1 UMEIOT 1MHY 2 OaiTa;

[IpakTudecku Bce KOMaHIbl UMEIOT AMUHY 2 OaiiTa;

Kakoe ronuuecmeo nopmoe codepaxcumcsi 8 MUKPOKOHMPOILIEPAX
AT90S2313?

4 nopra;

2 nopra;

5 nopToB;

3 nopra;

AVR Classic. I 0e naxooumcs pecucmposas namsams?
B CIICIIUAIIBHOM aJIPECHOM IIPOCTPAHCTBE;




B ajipecHOM npoctpancTBe O3Y;

B OJIHOM M TOM K€ aJIpeCHOM IpocTpaHcTBe, 4To U O3V, HO
JOCTYTI K HUM Pa3JIe/ieH Ha JJOTHYeCKOM ypPOBHE;

HAXOJUTCS B aJJpeCHOM IPOCTPAHCTBE MAMATH IPOrPaMM;

AVR Classic. I 0e pacnonrazaemcs mabauya 6eKmopos npepuleanui?
c aapeca F END namsaru nporpamm;
c aapeca $001 mamsiTi mporpamm;
c agpeca $001 maMsATH TaHHBIX;
caapeca S_END namstu 1aHHbIX;

I'0e pacnonosicenvl uHOeKcHvle pecucmpuvl yKazameau aopeca
navamu X, Y, Z 6 muxpoxonmpoinepax AVR?

X (R11:R10), Y (R13:R12), Z (R15:R14);

X (R27:R26), Y (R29:R28), Z (R31:R30);

X (R17:R16), Y (R19:R18), Z (R21:R20);

X (R1:R0), Y (R3:R2), Z (R5:R4);

AVR. Kakyro onepayuto gvinonnsiem komanoa LD ?
KOCBEHHOE UTeHUE naMiITu JaHHEX B POH;
KOCBEHHOE OTHOCHUTEJIbHOE UTeHHE namsaTu AaHHbIX B POH;
3arpy3ka konctantsl B POH;
3arpyska u3 namstu gaiieix B POH;
3arpyska JJaHHbIX U3 namsaTu nporpamm B POH;
nepecsuika u3 POHa B POH;

AVR. Kaxoii mun adpecayuu ucnonv3yemcs Hnpu 6bINOJHEeHUU
xomanowl LD Rd, X/Y/Z ?

[Ipsimas anpecauust onnoro POHa;

[Ipsimas ampecanust peructpa BBOJ1a/BbIBOMIA;

[Ipsimas agpecarus O3V,

IIpocras kocBeHHas agpecanus;

OTtHocuTenbHAsI KOCBEHHAs apecalus;

AVR. I0e Haxooumcs  pe3yibmam  UCNOJHEHUs  KOMAHO
YeNoUUCIeHHO20 YMHONCEHUA?

B peructpax R1: RO;

B TeX e pEerucrpax, KOTOpble NPHUHUMAIM YydYacTHE B
YMHO)XECHUH;

B PErHCTpOBOM mape, ompezensieMoi omepanaom Rr (d, r
0...31);

B PErucTpoBoOi mape, ompenensemoi onepanaom Rd (d, r
0...31);

B peructpax R31: R30;

AVR. Kax SPI unuyuupyem nepedauy 0anHuix?
3anucero B peructp SPSR;
3anuchio B peructp SPDR;
nojauer cuaxpocurnana SCK;
yCTaHOBKOH (uiara pasperienus nepenaun TE;

.| 16-Tu pazpsiabIe
MUKPOKOHTPOJLIEPHI
cemeiictea MSP430

Tunosbie BONMPOCHI

CucreMa TakTUpOBaHUSI MUKPOKOHTposuiepoB MSP430.
AnpecHoe MpOCTPaHCTBO MUKPOKOHTpoJiepoB MSP430.
CucremHbIi cOpoc n nHunmanuzanus MSP430.




IIpeppiBannss  MSP430. Mackupyemble W HEMacKUpyeMble
MpEepbIBAHMUSL.

O6paboTtka npepsiBanuit MSP430. BekTopbl mpepbIBaHUN.

Pexumbl pabotsr MSP430.

16-pazpsimroe RISC CPU MSP430.

Peructper HITY MSP430.

Pexxumebl agpecaniuu MSP430.

Cucrema komann MSP430. Komanasl ¢ JBOWHBIM OIEpPaH]IOM.
Komanzpl ¢ oguHOYHBIM oniepanaoM. Komanel nepexoaa.
OcnoBHoIi Moyss TakTupoBanust MSP430. brok-cxema.
CyniepBuzop HanpsokeHust nutanus MSP430.

Kontpomnep IIIAIT MSP430. brok-cxema u (QyHKIMOHUpOBaHUE
koHTpoJsuiepa [TI1.

Pexxumbr  mepenoca IIJIII. Opunounsii mnepeHoc. biounbie
nepeHocsl. [lakeTHo-0104HbIE TEPEHOCHI.

[udpossie moptel BBoAa/BeIBoa MSP430.

Cropo:xeBoii Taitmep MSP430.

Taiimep A MSP430. CtpykTypa U peKUMBI pabOTHI.

Taiimep A MSP430. Moaynb BbIBOAA.

Taiimep B MSP430. CtpykTypa 1 pexxumMsl paboThl.

[Mepudepuiinpiii unrepdpeiic USART MSP430 B pexume UART.
ACUHXpOHHBIC  KOMMYHHKAIMOHHbIE  (opmarel.  KoHTpoimep
ckopoctu nepenaun UART. IIpepsiBanus UART.

[Tepudepuiinpiii unaTepdpeiic USART B pexume SPL. Pexumsl
Benyuiero/seqomoro  SPL. Vmpaenenue TtaktupoBanuem  SPL
[TpepriBanus SPI.

[lepudepuniinpiii  unaTepdeiic  USART B pexume  12C.
Oyukuumonuposanne [2C. Pexumsl agpecaunun 12C.  Pexum
Benyuiero [2C. Pexum Benomoro 12C. IlpepsiBanus 12C.

Monayns ALII12. Crpyktypa u ¢yHKUMOHMpoBaHUEe. Bbibop
TaKTUPOBaHMsI IMpPeoOpa3oBaHMs, BHIOOpP AHAJIOTOBOTO IOPTA,
TE€HEPATOp OMOPHOIO HANpsKEHUs. PacIMpeHHbId M MUMMIYJIbCHBII
pexxuM BbIOOpKU. [lamsTh npeoOpa3oBaHMid.

Pexxumbl mpeoOpazoBanuit AIlII12. OnpHOKaHANbHBIM peXuM c
OJIMHOYHBIM  mpeoOpazoBaHueM. Pexum  mocienoBaTenbHOCTH
kaHanoB. [loBTopsrOIMICS OQHOKAHAIBHBIA peXUM. Pexnum
MOBTOPSIOLIEICS  TOCTeN0BaTeIbHOCTH — KaHanoB. [IpepbiBaHus
ATIIIT12.

LIAIT12. Ctpyktypa u ¢yHkuuonuposanue. Anpo LIAII12. Bribop
nopra IIAIIl2. Hcrounuk omnopHoro HanpsbkeHus LIAITI2.
KamubpoBka  cmemeHuss  BeixogHoro — ycwimtens — [[AIT12.
ITpepriBanus u peructpsl LIAIT12

Tunosble 3aga4un

Pa3zpaboTaTte nmporpamMmy miist MukpokoHnTposiepa MSP430, kotopas
BHIMIONHSAET BBIBOJ HWHpopMaiuu (Damunus, UMS U OTYECTBO
CTYyJICHTa, W TPYIIYy) Ha 3kpad mudpooro uaanKaTopa WHI1602A-
NGG-CT.

Pazpaborares mporpammy mnepemaun 100 umcen (ot 0 mo 99) c
mukpokoHnTpoiepa MSP430F1611 k [I9BM uepes uarepdeiic USB
B COOTBETCTBUU ¢ IpoTokosiom: Moaysib USARTO, ckopocts oOMeHa
nanHbM 19200 6uT / ¢, peskuM 0OMeHa aCHHXPOHHBIHN, 8 OUT JaHHBIX
6e3 OMTa YEeTHOCTH.




Pazpaborates mporpammy mnepemaun 50 uwmcen (ot 20 go 69) c
mukpokoHTpoiepa MSP430F1611 k [I9BM uepes unrepdeiic USB
B COOTBETCTBUHU € MPOTOKOIOM: Moayiib USARTO, ckopocts oOMeHa
nanHbM 38400 6uT / ¢, pexxuM 0OMEeHa aCHHXPOHHBIHN, 8 OUT JaHHBIX
0e3 OuTa YeTHOCTH.

Pa3zpaborate mporpammy nepegaun 20 uucen (ot 10 mo 29) ¢
mukpokoHnTpoiepa MSP430F1611 k [I9BM uepes unrepdeiic USB
B COOTBETCTBUHU C MPOTOKOIoM: Moayiib USARTO, ckopocte oOMeHa
nanHbiM 57600 6uT / ¢, pekuM OoOMEHa aCHMHXPOHHBIM, 7 OUTOB
JIAHHBIX 0e3 OUTa YETHOCTH.

Pazpabortate nmporpamMmmy, Kotopasi GUKCUPYET Ha)xaTus KJIaBul 1, 2
U MaTpUYHOM KJIABUATYpbl BKJIIOUEHHEM CBEeTOAMOn0B 1, 2 u 3
COOTBETCTBEHHO. BBIXO1 M3 LHMKJIa ONMpoca OCYIIECTBIISCTCS MpPH
Ha)KaTUM KJIaBUIIM #. YacToTa TaKTOBBIX UMITYJIbCOB Ha jiuHUU SCL
- 10 kI'g

Pazpabortate mporpamMmy, Kotopasi GUKCUPYET HaXaTus KJIABUII 5, 7
1 9 MaTpU4YHOM KIIaBUATypbl BKIKOYEHHEM CBETOLUOIOB 5, 6 u 7
COOTBETCTBEHHO. BBIXOA U3 IMKIa ONpOCa OCYILECTBISAETCS IIPU

Ha)kKaTUU KiIaBUIIK *. YacToTa TaKTOBBIX UMITYNbCOB Ha IuHUU SCL
-20 xI'm.

PazpabotaTte nporpammy miist MukpokonTposiepa MSP430, kotopas
o0ecrieunBaeT U3MEPEHHE COMPOTUBIIEHUS MEPEMEHHOT0 PEe3UCTopa
U BBIBOAMT paccunTaHHoe 3HaueHue Ha JKKW. [{ns pemenus 3agaun
HE0OXOIMMO HCIOJIb30BaTh BCTPOSHHBIA KOMMapaTop U Taiimep A B
peKMMeE 3axBaTa

Pazpaborarh porpammy, BBITIOJIHAIOLIYIO U3MEPEHUE
OTHOCHUTEJIbHOM BIQXXHOCTH B PEKHUME OJMHOYHOTO MpeoOpa3zoBaHus
(enuTeNbp YacTOTHl paBeH 2) M OTOOpaXKalollylo pe3yibTaT
n3mepennit Ha JKKU.

Pazpaborars porpaMmmy, BBITIOJTHSTIOTITY O U3MepeHue
OTHOCUTEIIFHOM  BJIKHOCTHU B PEXHUME  HEMPEephIBHOTO
npeoOpa3oBaHusl (IETUTENb YaCTOTHI paBeH §) W OTOOPaKArOIIYIO
pe3ynbTaT u3mepenuit Ha XKKU.

Paspaborath [pOrpaMmy, BBINIOJIHAOLIYIO U3MEpEHHE
OTHOCHUTEIBHOMN BJIQXKHOCTH B PEXKUME OIMHOYHOI'O
npeoOpa3oBaHus (JIEIUTENh YaCTOThI paBeH 4) U OTOOpaKaIOIIYIO
pe3ynbrat uzmepenui Ha JKKU.

Pazpaborars porpaMmmy, BBITIOJTHSTIOTITY O U3MepeHue
OTHOCUTENIFHON  BJIQXKHOCTHU B pEXHME  HEMPEepPhIBHOTO
npeoOpa3oBaHusl (IEIUTENb YaCTOTHI PaBeH 5) M OTOOpaKarolIylo
pe3ynbTaT n3mepenuit Ha XKKU.

Pazpabortatp IporpaMmy, BBITOJTHSAIOLTYIO U3MepeHue
MoTpeOIIEMOTO TOKa B PEKHUME HETPEPHIBHOTO IMpeoOpa3oBaHMs
(menuTeNnb 4YacTOTHl paBeH 6) M OTOOpaXKAalOMIyI0 pe3yibTaT




n3Mmepenuit Ha JXKKU.

Pazpaboratp IIpOrpamMMmy, BBIITOJIHSIOLLYIO U3MepeHue
noTpedIsieMoro TOKa B PEXUME OJUHOYHOTO IpeoOpa3oBaHus
(IenuTeNp 4acTOTHI pPaBeH 7) M OTOOpaXarollyl pe3ysbTar
n3mepenuit Ha JKKH.

Pazpaboratp IporpaMmy, BBITTOJTHSAIOLITY IO U3MepeHue
noTpelIsieMoro ToKa B PEKUME HENPEPBIBHOIO IpeoOpa3oBaHus
(menutenp 4acToThl paBeH 4) M OTOOpaXaroUlyl0 pe3yJbTaT
n3Mmepenuit Ha JXKKU.

Pazpaborath IIpOrpammy, BBINOIHSOLIYIO U3MepeHue
NOTpeOIIEMOr0 TOKa B PEKUME HENPEPHIBHOTO MpeoOpa3zoBaHUs
(enuTeNb  4acTOTBl paBeH 1) M OTOOpaXkarollyro pe3yibTar
n3mepennit Ha JKKH.

TumnoBbie TECTOBBIE 32/ IaHUS
Muxpokoumponnepvl cemeticmea MSP430 codepacam RISC
npoyeccop

64-pa3psaHbIi

8-pa3psaHbIii

32-pa3psaHbIii

16-pa3psaHbIii

Cmex — amo

OCOOBIM perucTp, OTBEYAIONIMK 3a TMpPUEM JaHHBIM OT
BHEIIIHETO YCTPOMCTBA

OCOOBIM  perucTp, OTBEYAOIIMN 3a Tepenadyy JaHHBIX
BHEIIIHEMY YCTPOKCTBY

00J1aCTh MaMsITH, CTICIIHAIBHO BbIACIAEMasl JIJIsl TTOCTOSTHHOTO
XPaHEHHUsI JaHHBIX IPOrPAMMBI

00J1acTh MaMsTH, CIEIHAIBHO BBIAEsIEMas JJIsi BPEMEHHOTO
XpaHEHHUsI TaHHBIX IPOrPAMMBI

B auetiku cmeka ungopmayus 3anocumcs
HapajyieIbHO M U3BJIEKAeTCs B MOPSJKE OOpaTHO MHOPSAKY
3aHECECHUS
IIOCJIEZI0BATEIBHO U U3BIIEKAETCS B IOPSAAKE 3aHECCHUS
NapajuIeNIbHO U U3BJIEKAETCA B MTOPSAIKE 3aHECEHUS
MOCJIEIOBATENbHO M M3BJIEKAETCS B MOpPsAKE, OOpaTHOM
MOPSIIKY 3aHECEHUS

Cemeticmeo  MSP430  obradaem  crnedyrnowumu  KIio4e8blmu
0CODEHHOCMAMU.

apXUTEKTypa c YJIBTPaHU3KUM notpebieHueM,
YBEJIMYHUBAIOLIas BpeMsi pabOThI TP MUTAHUU OT OaTapeit

UMEEeT BCTPOECHHbIE MoOAyau 12-paspsgHoro wnmm  10-
paspsigHoro AL

nMeeT ciBoeHHbIN 12-pa3psanbiil LAIL

ONTUMHU3UPOBAHO [UII COBPEMEHHOI'O BBICOKOYPOBHEBOTO
IIPOrPaMMHUPOBAHMUS

umeet 16-paspsansiii RISC nponeccop

Ha0Op KOMaHJ COCTOUT U3 27 MHCTPYKIMMH, MTOAICPKUBACTCS




CEMb PEXKUMOB aJIpecaluu
paciIvpeHHbIe BO3MOKHOCTH BEKTOPHBIX IPEpbIBAHUN
KOMITaKTHOE PO MMEET MOHMKEHHOE YHEPronoTpediieHne u
CTOUMOCTb
apXUTEKTypa C BBICOKUM DHEPronoTpedieHneM
MO/IJIEP’KUBAET TOJIbKO HU3KOYPOBHEBOE IIPOIPaMMHUPOBAHNE
umeet 32-paspsansiii RISC nponeccop
nmeet 8-paspanuelii RISC nponeccop

Cucmema maxmuposanus MSP430

CHUCTeMa TaKTUpPOBaHMs pa3paboTaHa CHEHUAIBHO s
UCTOJNB30BaHUSl B NPWIOKEHUSAX C TMUTAaHHEM OT Oarapeil.
BcnomorarenbHas Hu3kodacToTHasi cuctema taktupoBanus (ACLK)
pabotaet ot 32 k['11 vacoBOro KBapIEBOrO pe3oHaTOpa

HU3KOYACTOTHAsI BCIIOMOTaTelibHasg CHUCTEMa TaKTUPOBAHUS
obecrnieunBaeT paboTy MUKPOKOHTpPOJIEPA B PEKUME YIBTPAHU3KOTO
noTpeOIeHUsT MOIITHOCTH

aKTHUBU3AIMsI  OCHOBHOTO  BBICOKOCKOPOCTHOTO — MOJYJIS
TaKTUPOBAHMSI  TMO3BOJSIET  BBIIOJHUTH  OBICTPYIO  00paboOTKy
CUTHAJIOB

CHUCTeMa TaKTHUpPOBaHUs pa3zpaboTaHa AJii HMCIONb30BaHUS B
YCTPOMCTBAX C MUTAHUEM OT JIEKTPOCETH

aKTUBM3AlMsI ~ OCHOBHOTO  HHU3KOCKOPOCTHOTO  MOZYJS
TaKTUPOBAHMSI TO3BOJSET BBINOJIHUTH MEIJICHHYIO 00paboTKy
CUTHAJIOB

Opeanuzayus adpecnozo npocmpancmea O3Y MSP430

O3V naumnnaercs ¢ aapeca 0200h

KoHeuHbIi anpec O3Y 3aBUCHT OT 0O0beMa MPEACTABICHHOM
MaMSITH ¥ pa3ITU4aeTcs s KaKI0r0o KOHKPETHOTO yCTPOHCTBa

O3Y MokeT UCHOJIb30BaThCS KakK Ul MPOrPaMMHOIO KOJa,
TaK U Ui JaHHBIX

KOHeuHbIH ajgipec O3Y oanHAKOB JIsl BCEX yCTPOIMCTBA

HavyaneHbli  agpec O3Y  pasnuuaercs Uil KaXOOTO
KOHKPETHOI'0 YCTPOMCTBA

O3Y MoXeT HCMoyb30BaThCs TOJIBKO Ui MPOrpaMMHOTO
KO/1a

O3Y MOXeT UCIO0JIb30BaThCs TOJIBKO JUIS JJAHHBIX

Mooynv UART:

[lepenaer nmaHHBIE IPYroMy YCTPOHMCTBY B CHHXPOHHOM
peXHMe, a MPUHUMAET B ACHHXPOHHOM

[Mepenaer naHHBIE IPYroMy YCTPOWCTBY B aCHHXPOHHOM
peXHMe, a TPUHUMAET B CHHXPOHHOM

[Tepenaet U MpUHUMAET JAHHBIC ACHHXPOHHO

[lepenaet u mpUHUMAET JaHHBIE CHHXPOHHO

@petim Oannvix npu nepeoauve no npomoxoay USART umeem
cnedyrowuti popmam:

{CrapToBBIii OUT, CceMb OHUT MHaHHBIX, OWUT YETHOCTH,
CTOTIOBBIN OWT}

{CrapToBbIii OUT, BOCEMb OHUT [aHHBIX, OUT YETHOCTH,
CTOTIOBBIN OWT}

{CrapToBBIii OUT, ceMb OWT JaHHBIX, OUT anpeca, OUT




YETHOCTH, CTOMOBBI OUT}
Bce yka3zannble (hopMaThl BEpHBI

Ilocne nepedauu adpeca/0anHvlx nepedamuyux nepexkongueypupyem
aunuro SDA u cuumvoieaem cueHan noOmeepHCOeHUs.

SDA nactpauBaercs Ha BBoa: 0 = ACK, 1 = NACK

SDA nactpauaetcs Ha BeiBoA: 0 = ACK, 1 = NACK

SDA nactpauBaercs Ha BBoa: 1 = ACK, 0 = NACK

SDA nactpauaetcs Ha BeiBoA: 1 = ACK, 0 = NACK

@nae USIIFG ycmanasnueaemcs 6 eOuHuyy Ko2oa:
CueTtunk 0uToB nocuuthiBaeT 10 OxFF
Cueruyunk 6uToB ymeHsbImmics 10 0x00
Cuyetuynk O6UTOB HOCUYUTHIBAeT 10 0x80
Cuerunk 0uTOB mocuuThiBaeT 10 0x08

Ilpu obmene Oamnvimu no npomoxony I2C, dbum noomeepcoenus
Gopmupyemcs npuemMHuKom nocie:
Kaxnoro Gaiira no aessiromy umiyiscy Ha JuHuu SCL
Kaxxnoro 6uta no Bropomy umnysbcy Ha JuHuu SCL
Kaxnoro Gaiita no BropoMy umnyibcy Ha auHun SC
Kaxxnoro 6uta no aepsitomy umiynbcy Ha quHun SCL

Ilepexo0 6 peosicum asmomamuyecko20 pachoO3HABAHUS CKOPOCMU
nepeoavu OoCywecmeusiemcs U3 COCMOAHUA «IUHUL CB0OOOHAY, 8
KOmMOpoe NpUemMHUK nepexooum nocie npuema:

OpuHHAanUATH UM O0Jee HYJEBbIX HENpPEpPhIBHBIX OUTOBBIX
UHTEpBAJIOB

UYeTbIpex WM MEHEE HYJIEBBIX OUTOBBIX MHTEPBAJIOB

Bocbmu ninm MeHee HyJ1€BbIX OMTOBBIX HHTEPBAJIOB

Her npaBunsHOTO OTBETA

Asmomamuueckoe onpeoeneHue cKkopocmu nepeoayu
ocywjecmensgemcs — npu  nomowu  ¢hpeima - CUHXPOHU3AYUU,
cooepacawe2o 8 nojie OAHHLIX 3HAYEHUe:

0x00

0x22

0x055

0x44

Cuenan cunxponuzayuu 6 pescume SPI npu MM = 1 ¢popmupyemcsi:
Mactepom Ha BbiBosie UCLK ot renepatopa MCLK
Macrepom Ha BeiBogie ACLK
Mactepom Ha BbeIBoge UCLK ot reneparopa BITCLK

USART
Bcemu nepeunciieHHBIME CIIOCOOaMuU

bnox  aemomamuueckozo  pacnosmasanusi  owub6oxk  cnocobdew
0emeKmupo8ams.:

Omunbku Qpeiima, YETHOCTH, MEPETONHEHUs] NMPUEMHUKA U
pa3pbIBa JTUHUN

Omunbxu peiima U 4eTHOCTH

OmmnOKy mepernoIHeHus IPUEMHHKA U Pa3pbIBa JIMHUN

Omunbku Qpeiima, 4eTHOCTH U IEPENOTHEHUS TPUEMHHKA




Mooyne USART ucnonv3yemcs
TonbKo AJ1s1 aCHHXPOHHOM TIepeayy JTaHHBIX
TonpKo A1 CAHXPOHHOM Mepeiadn TaHHBIX
Jlnst oOMeHa JaHHBIMU B TIApaJUIeTILHOM (opmare
[Ipu nocnenoBaTeIbHOM OOMEHE JaHHBIMU

Cunxponnasi  nepedaua  Oauuvix  medcoy  o0eymsa  USART
YCmMpoUuCmeamu 0Cyujecmeisiemcsi:

C ucnonb3oBaHueM oOwIeH Ui NpUEMHHKA M NEepeaaTynKa
JIMHUW CHHXPOHHU3AIUU

be3 o0uiero curnana CHHXpOHHU3AUN

C HUCIOJb30BaHUEM HE3aBUCHUMOTO TaKTUPOBAHUSA
MepeaTINKOB

C HCIOJIb30BaHUEM HE3aBUCHUMOT'O TaKTUPOBAHUSA
MIPUEMHUKOB

Acunxponnas  nepeoaua  Oaumnvix  medxncoy  osyma  USART
YCmpoUucmeamu 0Cyujecmeisiemcsi:

C ucrnosib30BaHMEeM OOIIECH I MPUEMHUKA M IepelaTInKa
JIMHAW CHHXPOHHU3AIUN

C WCTIOJIb30BaHUEM HE3aBHCHUMOTO TaKTUPOBAHHS
NePEAaTIYMKOB U TIPUEMHHUKOB

C WCTIOJIb30BaHUEM HE3aBHCHUMOTO TaKTUPOBAHHS
NepeaTIMKOB

C WCTIOJIb30BaHUEM HE3aBHCHMOTO TaKTUPOBAHHUS
MIPUEMHHKOB
Mooyne ~ USART MSP430  noooepocusaem  credyrouue

KOMMYHUKAYUOHHBLE NPOMOKOIbL!
Her npaBunbsHOrO Bapnanra
UART u I2C
SPIu I12C
UART u SPI

Ilpu oocmyne « flash-namamu MSP430 6 pescume umenus, ko20a
¢nae BUSY = I:

®nar ACCVIFG = 1 u cuntsiBaembie nanabie paBasl 03FFFh

@nar ACCVIFG = 0 a u cuuTbiBacMble JaHHBIE pPaBHbI
03FFFh

®nar ACCVIFG =1 u ¢pnar LOCK =1

Flash-namsams MSP340 cocmum u3:
JByX cexuui
Tpex cekuuit
UYersIpex cexuui

Hauanonviti npuopumem rananos IJI1 (DMAO - DMAL1 - DMA2).
Eciu 6um ROUNDROBIN copowen, mo nocie nepedauu OAHHbIX
kaunanom DMAQ, ycmanosamcsa ciedyroujue npuopumemsi:

DMA2 - DMAO - DMAL1

DMA1 - DMA2 - DMAO

DMAO - DMAL - DMA2

DMAI1 - DMAO - DMA2




Aopec npuemnuxa DMA nocne nepedauu npu DMADSTBYTE = 1 u
DMADSTINCRx = 3:

Ocranercst HeM3MEHHBIM

YBenuuutcs Ha ABa

VYMeHbpIINTCS HA OBa

VYBenuuuTcs Ha eAMHUILY

Hemackupyemoe npepvieanue NMI mosxcem ocmanoeumv DMA
KOHMpOJep eciu:

ycta"oByieH ouT ENNMI

ycranoBieH out DMAEN

ycta”oByieH out GIE

ycranoBieH out DMAIE

Kaxoe 3nauenue neobxooumo 3zanucams 6 none INCHx mooyns
ADCI2 ons nookntouenus 6HympeHHe20 0amyuuKa memnepamypbl.:

INCHx = 12
INCHx =9
INCHx = 10
INCHx =7

s ycmanosku nepuooa npepvisanusi om matimepa Timer A
paenoeo 1 cekyHOe, KOMOpbLU MAKMUpyemcs Om 6HYMPEeHHe20
eenepamopa ACLK (32768 I'y) u pabomaem 6 pedicume cpagHeHus, 8
pecucmp TACCRO neobxooumo 3anucams.

32768

32767

16384

65536

Ilpu TASSELx = 1, mavimep (Timer A unu Timer B) maxmupyemcs
om:

SMCLK

ACLK

TACLK

INCLK

Jna eenepayuu I[IHM-cuenana ¢ axkmuHblM BbICOKUM YPOBHEM
HeobX00UMO YCIMAHOBUMb PENCUM BbIBOOA:

Mode 6

Mode 7

Mode 3

Mode 2

s mozo, umobwer mavimep Timer A yuxnuuecku cuuman om 0x000
00 OxFFFF, neobxo0umo eblopame pexcum.

OctanoB (MCx = 0)

Brepx/Bau3 (MCx = 3)

Beepx (MCx =1)

HenpepsiBabiii (MCx = 2)

Hna copoca Timer A, pabomaiowe2o 6 HENPEPbIBHOM peHCUMe
HeoOxX00UMO:




Ouuctuts peructp TACCRO
Ycranosuts 6ut TACLR B peructpe TACTL
3anucats 3Hauenue OXFFFF B peructp TAR

s exnrouenuss pejcuma eeHepayuu NpepuléaHuli no nepeoHemy
@ponmy cuenana om nunuti nopma Port 2neobxooumo:

VYcranoButh cootBercTtBytomue Outbl P2IE m P2DIR wu
copocuts out P2IES

VYcranoButh cootBeTcTBytonue o6utel P2DIR, P2IE u P2IES

YcranoButs coorBercTBytonie 6ut P2IE u cOpocuts OUTHI
P2DIR u P2IES

Kakoti uz ynpasnaowux pecucmpos nopma Port 3 nacmpausaem
NUHbBL HA 8b1800?

P3DIR

P3SEL

P3IN

P30OUT

Kaxoti uz ynpasnarowux pecucmpos nopma Port 2 nacmpausaem
NUHbL HA 66007

P20UT

P2SEL

P2DIR

P2IN

B muxpoxonmponnepax MSP430 ece nunuu 6600a/6v1600a:
N3MeHs0T CBOE HAIpaBlIEHUWE C  KAXKIOM KOMaHIOMN
pOrpamMMBbI
CoxpaHslOT  CBO€  HalpaBi€HUE  HEU3MEHHBIM  IpHU
BBITIOJITHEHUH TIPOTPAMMBI
HacrtpauBaroTcs Ha BBOJ IIpH MOJA4€ SJIEKTPONUTAHUS
HacrtpauBaroTcst Ha BBIBOJ MU MTOAa4U€ HIEKTPOITUTAHUS

s nacmpotiku aunuu nopma MSP430 na 6v1600:

CootBerctBytomuit  6utr perucrtpa PxIN pomkeH ObITh
YCTaHOBIIEH B |

CootBerctBytomuit  6ut peructpa PxOUT nomkeH ObITh
YCTaHOBIIEH B |

CootBerctBytomuit  6ut peructpa PxDIR nomkeH ObITh
coporex B 0

CootBerctBytomuit  6ut perucrtpa PxDIR nomken ObITh
YCTaHOBIIEH B |

CootBerctBytomuit  6ut peructpa PxSEL nomkeH ObITh
YCTaHOBIIEH B |

s nacmpotiku nopma MSP430 na 6b1600:
Peructp PXIN nomkeH ObITh YCTaHOBIIEH
Peructp PxOUT nomxkeH ObITh yCTaHOBIICH
Peructp PxDIR nomkeH ObITh yCTaHOBJICH
Peructp PXSEL nmomkeH ObITh yCTaHOBIIEH

s nacmpotiku aunuu nopma MSP430 na 6600:
Heo6xoauMo cOpOoCHTh COOTBETCTBYIOIIMI OUT perucrpa




HaIpaBJICHUS

Heo0xommuMo yCTaHOBUTH COOTBETCBYIOIIMN OWUT pErucTpa
PxIN

Peructp PxOUT nomkeH ObITh HEAKTUBHBIM

Heo0xonuMo ycTaHOBUTH COOTBETCTBYIOUIMI OUT perucrpa
PXSEL

B MSP430 6um ynpaenenus cmopooicesvim mavimepom WDTTMSEL:
YcranaBnuBaeTcs Ui nepe3anycka Taiimepa
He Bnmsier Ha paboty Taiimepa
[Ipyn ycraHOBKe B €IMHUILY 33Ja€T HMHTEPBAIBbHBIA PEXKUM
paboThI Taiimepa
[Ipu cOpoce B HOJIb OTKITIOYAET CTOPOIKEBOM Taiimep

Ilpu oocmyne k 16-6umosomy peaucmpy ynpaeienus Cmopotcesbim
matimepom WDTCTL:

B crapmiem OGaiite nomxken ObiTh koj apoctyna 0x05A B
pexume urenus u3 (3arnucu B) WDTCL

Bce Outhl cTapiero 6aiita paBHbI 1

B crapmem Oaiite mpu ureHuu cumtbiBaeTcs kox 0x069, a
IIPU 3alKCH B cTapiieM OaiTe A0keH ObITh Koa qoctyma 0x05A

Bce OuTsI cTapuiero 6aiita paBHs 0

Peocum pabomor muxkpoxonmponnepa MSP430 onpedensemcsi:
CocrosiHueM sipa npoueccopa CPU
YetbIpbMst OUTaMH perucTpa craryca
KonnuecTBoM JIMHMI TOPTOB, HACTPOEHHBIX HA BBOJ

IIpepuvisanus ynpasnsaom yugposuim npoyeccopom:
B 3aganHbIe MOMEHTHI BpEMEHU
B nipousBosibHbIE UM CIy4YailHble MOMEHTBI BpEMEHU
IIocTOSIHHO B OZHM U TE K€ MOMEHTBI BpDEMEHU
B npenonpeneneHHble MOMEHTHI BpEMEHU

K pecucmpam ynpaenenuss cucmemoti maxmuposanus MSP430
OMHOCAMCAL:

peructpsl R13, R14 u R15

peructpsl R7, R8 uR9

peructpsl R4, RS u R6

peructpsl BCSCTL1, BCSCTL2 u DCOCTL

Pesxxcum pabomur muxkpoxonmponnepa MSP430 onpedensemcs:
CuetunkoMm komana (PC)
CocrosinueM sizpa npoueccopa CPU
CocTosHueM 4eTbIpex OUTOB B peructpe craryca (SR)
Bce yrBepxkaeHNs BEpHBI

Cumgon &ADDR 6 xomanOe 3adaem pedicum aopecayuu O0is
UCTNOYHUKA UU NPUEMHUKA!

CHMBOJIbHBIN PEXHUM aIpecalun

PeructpoBslil pexxum aapecanuu

AOGCOTIOTHBINA PEKUM aapecariui

NupaexcHblil pesxumM aapecaruu




s 08YXAOPeCHbIX UHCMPYKYULL MUKDOKOHMPOJLIED
MSP430noooepacusaem:

CeMb peXKHMOB apecaluy Jisi HCTOYHUKA M YEThIPE PeKMMa
aJipecalnu ISl IPUEMHUKA

[llecth peXXMMOB aJpecalMu Ui UCTOYHUKA U TPU PEKHMA
ajipecalnu sl IPUEMHUKA

CeMb pEXHUMOB ajpecalldyl Ui MCTOYHUKA U TPU PEKHMA
aJipecalnu sl IPUEMHUKA

[llecth peXHUMOB ajpecaldi Ul HCTOYHHKA M YEThIpE
peKUMa ajpecaruy s IPUEeMHUKA

3nauenue pecucmpa cmamyca SR = 0x0104 unouyupyem:

Uro mpoM3ONUIO  TMEPeNnoJHCHWE TPU  BBITOJHEHHH
apuQMETHUECKOH oreparuy HaJl 3HAKOBBIMU YUCJIAMU U YCTAHOBIICH
¢aar nmepeHoca

Uro mpoM30nUIO  TEPENOJIHGHWE  TPH  BBIMOJTHCHHUU
apu(METHUECKOM OTepaliy HaJl 3HAKOBBIMH YMCIIAMU U YCTAHOBJICH
¢ar pazpenieHrne MaCKHPyEeMbIX MPEPHIBAHUI

Pesynbrar apudmerndyeckoi ornepanud OTPHLATEIBHBIA U
YCTaHOBJICH (Iar mepeHoca

Snpo mporeccopa OTKIOYEHO W yCTaHOBICH  (uar
pa3pelieHne MaCKuPyeMBbIX

Cuemuux komano (PC):

XpaHuT OUTBHI COCTOSHUS M OUTHI YIPABICHUS PEKUMOM
nporeccopa

VYka3bIBaeT Ha CIEAYIOIIYI0 KOMaHly, KOTopasi IOJIKHa ObITh
3alKcaHa B NaMATh

XpaHUT aJpec BO3BpaTa U3 MpoLeypbl UIU NPEpbIBAHUS

VYka3pIBaeT Ha CIENYIOLIYI0O MHCTPYKIMIO, KOTOpas JOJKHA
OBITh MPOYNUTAHA U3 AMSITH U BBIIIOJHEHA MPOLIECCOPOM

bnok AJIY mukpoxoumponnepa MSP430 cnocobro bitnonnsime:
Onepanuu ClIoXKeHHs], BRIMUTAHUS, YMHOXKECHHS U IOTUYECKUE
onepanuu (AND, OR, XOR)
Onepanuu CIoXKeHHsl, BHIMUTAHUS, YMHOKEHUS U JCTICHUS
Onepanuu CI0XKEHUS, BEIMUTAHHS, CPAaBHEHUS M JIOTHYSCKUE
onepaunu (AND, OR, XOR)
Onepanuu CIIOKCHHsI, BRIYATAHUS, YMHOKEHHUS U CPAaBHECHUS

AHopo muxkpoxkonmponnepa MSP430 codepocum:

16 pETUCTpPOB (4 u3 KOTOPBIX BBIIIOJIHSIOT
MpeAonpeeicHHble  (PYHKIIMKA, a OcTaBImmecss 12  sSBIAIOTCS
perucTpamu o0IIero Ha3HAYCHUS )

14 pErucTpoB (2 u3 KOTOPBIX BBIIIOJIHSAIOT
npenonpeenieHHble  (YHKIMHM, a OcCTaBIIhecs 12  SBISIFOTCS
perucTpaMu OOIIeT0 HA3HAYCHUS)

16 PETUCTPOB (6 u3 KOTOPBIX BBITIOJIHSIOT
npeaonpeeieHHple  (QyHKIMKA, a ocraBmmecss 10  sSBIstoTCS
peructpamu o0IIero Ha3HAYCHHUS )

18 pErucTpoOB (4 u3 KOTOPBIX BBIMOJTHSIOT
npenonpeeieHHble  (YHKIMH, a oOcTaBImuecs 14  SBISIFOTCS
perucTpaMu OOIIET0 Ha3HAYCHUS)




AHopo muxkpoxonmponnepa MSP430 noooepocusaem:
20 xomaHA a1pa U 14 sMyIMpyeMbIX KOMaH]
27 xoMaHa
27 xoMaHA sa1pa U 24 sMyaupyeMble KOMaH bl
24 xoMaHIbl A1Ipa

Ha sizvike Accembnepa mukpoxonmponnepa MSP430 cumson # nepeo
Onepanoom o3Havaem:

PerucTpoBblii pesxxum aapecaruu

HenocpencTBeHHBINM pexuM agpecanun

AOCOJIFOTHBIN PEXUM aJpecarnu

CHUMBOJIBHBIN PEXHUM aJipecaliuu

Ha szvike Accembnepa muxpoxoumponnepa MSP430 cumeon .w
nocie KOMaHobl 03HAYaem:

JlecATUYHYIO KOMaHy

[lecTHaAaTepUUHYIO KOMAHTY

[Tepexon Ha apyrou agpec

Uro B KOMaHe HUCHOJB3YIOTCS OMEpaHIbl THMa CIOBO (2
Oaifta)

Ha szvike Accembnepa muxpoxoumponnepa MSP430 cumeon .b
nocie KOMaHObl 03HaAYaem:

Uro B KOMaH 1€ UCHOJB3YIOTCS 16-TH OUTHBIE OTIEpaH bl

Urto KxomMaH/1a SBISETCS YaCThIO MOAMPOTrPAMMBI

Uto xomaH1a OyieT UCIIOIh30BaHa B MMPOTPaMMe T03Ke

Uto B KOMaHJi€ HUCIOJB3YIOTCA 8-MU OWTHBIC OTEpPaAH]IbI
(Mtagiue GaThI CIIOB)

B Oononnumensnom kode eouHuya 6 cmapuiem — paspsoe
omoobpadicaem:

3HayeHue Quiara nepeHoca

UYTo 4uCIo SBISAETCS MOJIOKHUTETHHBIM

UYTo yHuCcIo ABISAETCS OTPULIATEIBHBIM

UYTo 9uCITO ABNSETCS KOMIUIEKCHBIM

Maxkcumanvroe 3Hauenue, Komopoe modxcem Oblmb NPeocmasieHo 8-
MU 6UMOB01U 6e33HAKOBO NePeMeHHOL PABHO:

256

255

16

128

IIpu 3naxoeom crodxcenuu rae nepenoca Gopmupyemcs eciu:
Benuunna pesysnbpTara MeHbIIE 3HAYEHHS] HAaUMEHBIIETO W3
OIlepaH/IoB
VYcranaBnuBaeTcs MiaalInil OUT pe3ynbrara
YcranaBiauBaeTcs cTapiuii OUT pesysbrara
IIpn cnoxxeHMM ABYX OTPHULATEIBHBIX YHCENT PE3yibTaT
IIOJIOKUTEIbHBIN

Kaxas uz OI’IQPCIL{MMV 0e33HAK0B020  CILONCEHUS npueedem K

¢opmuposanuio ¢raea neperoca:
011111112 + 0000 00102




1000 00002 + 1000 00002
0111 11112 + 1000 00002

5.3. TunoBble KOHTPOJIbHbIE 33/IaHUS (MATEePHAJIbI)
JJISl TEKYLero KOHTPOJIsA B ceMecTpe

Texywyuii KOHmpoab OCYIIECTBISICTCS B TEUEHHUE ceMecTpa B (OpME 3allUThI
1abopaTOPHBIX PadoT.

B Meroamdeckmx yKazaHWSAX K BBIMIOJHCHHIO JIAOOPATOPHBIX paboOT 1o
JUCIUIUIMHE TIPEJICTABIICH IepedyeHb JabopaTopHBIX padoT, 0003HAYEHbl UEIb U
3a/1auu, IpeJICTaBIICHbl MHAUBUAYaJIbHbIC BAPUAHTHI 3aIaHUI U NTepEeYeHb KOHTPOIbHBIX
BOIIPOCOB.

3amuTa 1a00paTOpHOM pabOTHl MPOBOIUTECS B JOPME YCTHOTO ONpOCca CTYACHTA
U HampaBJieHa Ha TPOBEPKY CTENEHM YCBOEHUS MaTepuaja M [OHMMAaHUS
TEOPETUUECKUX CBEJICHUM, HCIOJB3YEMBIX B IIPOLECCE BBIMOIHEHUS pPAOOTHI; IS
3aIIUTBl HEOOXOJMMO TPEICTaBUTh B MEYATHOM (PYKONMHUCHOH) QopMe OTYeT o
nabopaTtopHOii paboTe, BHIOJHEHHBIH CAMOCTOSITENIBHO U B COOTBETCTBUU CO BCEMH
TpeOOBaHUSIMHU, TPHUBEAEHHBIMH B METOAMYECKUX YyKa3aHUSAX K  BBINOJHEHUIO
naboparopubix pabot. IlpumepHbie mepedeHb KOHTPOJBHBIX BOIMPOCOB JJISI 3aIUTHI
71a00paTOPHBIX pabOT NPUBE/ICH B TAOJUIIE:

TemaTuka nabopaTopHOH KoHTpoJibHBIE BOITPOCHI
paboThl
JlaboparopHast pabota Nel. | 1. Kakue (hyHKIIUU BBIMONHSAET PETUCTP-3allENIKa MPU TOJKITIOYSCHUH K
ITonximoyeHre BHENTHEN MK BHemHeH namMsaT?

NaMsTH U €€ TeCTUpOBaHue | 2. Ha3oBuTe abTepHATUBHYIO (DYHKIIMIO, BHITOIHIEMYIO TOpTOM P2.
3. O0bsacuute HazHauenue curaana PSEN (37 BeiBogq MK-51).

4. TlosicHuTe, B yeM OTJIMYUS B paboTe mpolieccopa npu 0OpalieHnu K
BHEIIHEH MaMATH JaHHBIX [0 CPAaBHEHUIO C PE3UJICHTHON?

5. KakoBo Ha3HaueHue BbiBosia EA/Vpp MK?

6. Kakum 006pa3oM MOKHO HcTonb30BaTh BHenTHee O3Y nis
oOpalleHns U K IJaHHBIM U K nporpamme?

7. Kak nmoacuuTeiBaeTcs KOHTPOJIbHASI CyMMa 3a/1aHHOM o0actu
namsitu?

8. O0wsacuute HazHaueHue BbIBOJOB CE (CS), OE mukpocxem naMmsru.
9. KakoBbI KOHCTPYKTUBHO-TEXHOJIOTMYECKHE OTINYHS OJHOKPATHO-
nporpammupyembix Mukpocxem I[13Y (PROM) no cpaBHeHuto ¢
penporpammupyembiMu [13Y (EPROM — ¢ ynbTpaduoneroBsim
CTHpaHueM)?

10. TTosicanTe ocoGeHHOCTH TecTHpoBaHus MUKpocxeM O3V 1o
cpaBHeHwuto ¢ [13V.

JIaGoparopnas padota Ne2. | 1. IloscHute, kakuM o6pazom B 6a3oBoit Bepcun MK-51 moxHO
Opranu3zanus 3aJaHHbIX OpraHu3oBaTh paboTy TpeX He3aBUCUMBIX TaiMepOB?

HMHTEPBAJIOB BPEMEHU 2. Yem otnuyaercs padota taitmepa MK 51 ot paboTsl cuetunka?

3. Ilosicaute HazHaueHue pa3psaaoB peructpa TMOD.

4. Kak opraHnu3oBaTh BKJIIOUYECHHE TaliMEPOB/CUETUYMKOB, 3aBUCSIIEE OT
MOSIBIICHHSI OTIPE/ICTICHHOTO BHEIIIHETO COOBITHS?

5. Kakue 3HaueHMs CONPOTUBIICHUS HArPy3KU JOJKHBI UMETh
U3MEpUTENbHBIE IPUOOPHI (BOJIBTMETPHI, aMIIEPMETPHI), YTOOBI HE
UCKa)XaTh U3MEpsieMble BEIMUMHBI HAIPSHKCHUS U TOKa?

6. B ueM oTiimune mporpaMMHO-yIIPaBIIEMOTr0 peXuMa PabOThI




TaiiMepa OT pexkruMa paboThI IO MPEPHIBAHUSAM?

7. HNosicaute HaznaueHue 6utos peructpa TCON.

8. [loscHuTe nousTHE BeKTOpa npepbiBaHusi. Kakue BekTopa
npepoiBanus umeroT TCO u TC1?

9. Ilosicuute HazHauenue peructpa IE - Macku npepriBaHUi.

10. M0OXHO 11 U3MEHUTDH MPUOPUTET MPEPHIBAHUS UCTOUHUKOB
3anpoca? Kakue npuoputets (1o ymonuanuto) umetror TCO u TC1?

JlaGopaTopHas padota Ne3.
OcCHOBBI OpraHu3aluu
MOCJIeIOBATEIBHOTO ITOpTa

1. Yem oTamvaeTcsi CAHXPOHHBIM MMPOTOKOJ PabOTHI
MOCJIEA0BATEIHHOIO MOPTA OT ACHHXPOHHOTO (CTapT-CTOMHOI0)?

2. Moxet 1 nocienoBarenbubiii nopt MK-51 ognoBpemeHHO
nepeaBaTh U MpUHUMATh HaHHbie? OTBET 000CHOBATH.

3. Kakue nporpammupyembie perucTpsl B o0aactu namsatu SFR nmeer
nocieaoBaTenbHbIA TopT? Pacckaxkure 00 MX Ha3HAYCHUH U aJpecax.
4. KakoBo Ha3HaueHue OuTa KOHTPOJIS, UCIOIb3YEMOI0 IIPU
npueme/nepenaye nHpopmauu? B kakux pexumax paboTs
MIOCJIEI0BATEIBbHOTO IOPTA OH MCHOJb3YyeTCs?

5. Kak nporpaMMHO OJIy4UTh OUT KOHTPOJIA MIPH Mepeiade
uHpopmanuu 11-6uTHEIM Kagpom?

6. Kak mpoBepuTh NpaBIWILHOCTH IpUeMa cuMBoJIa 1 1-OuTHBIM
Kajipom?

7. B 4em oTiinuue mporpaMMHO-YIPaBIsEMOro pexkuma paboThl
MOCJIEIOBATEIBHOTO IOPTA OT PEKUMA IPEPhIBAHUS?

8. JlaiiTe moHsTHE BEKTOpA npepbiBaHus. Kakoil BEKTOp npepbhIBaHUS
MMEET TOCJIeI0BATEIbHBIN MOPT?

9. ITouemy npu npueme U Nnepeaade UCIoib3yeTcs OJUH U TOT Ke
BEKTOp MpEpPbIBAHUS?

10. Kakue cpenctsa umeer MK 1151 paspenienus/3anpera npepbiBaHui
OT UICTOYHUKOB U U3MEHEHUs Mpuopurera’

JIaGoparopHas paboTa Ne4.
OTtobpaxenue
nH(pOpMaIUU B CUCTEMAX C
MK-51

1. PacckakuTe 0 CXeMHBIX 0COOEHHOCTSIX UCNOIb30BaHus nopra PO B
KaueCTBE BBIXOJIHOTO.

2. Kak Hactpouts nopt MK na npuem undopmaru?

3. MoHO 71 OT/eNIbHbIE JTUHUH TOPTa HACTPOUTH Ha BBOJ, a APyTUe Ha
BbIBOJ?

4. B yem otnunuue npu npejcTaBieHuu 6aiira korom BCD o
CPAaBHEHHUIO C JBOMYHBIM KOJOM?

5. KakoBbI cxeMHbIe 0COOEHHOCTH perucTpa-3anienku nadopmanun’?
[Tokaxwurte Ha npuMepax, umeromuxcs B b/ Multisim.

6. Pacckaxxute 0 CXeMOTEXHUYECKUX OTJINYMSIX, CBA3aHHBIX C
MCIIOJIb30BaHUEM MPOTPAMMHOTO MPeoOPa30BaHMsI JBOMYHOTO YKCia B
KOJ| CEMHCEIrMEHTHOTO MHAUKATOPA (JECITUUHOE YUCIIO), 1O
CPaBHEHHIO C almnapaTHBIM IIPeoOpa30BaHUEM.

7. Kakue peructpsl MK 110 ymoT4aHHIO HCHOJIB3YIOTCS JJISI OTIepaIuid
YMHOKECHHUS U IeTIeHUA?

8. Kak mpeoOpa3oBath 6ailT B 1ecsATHUHbIE IU(PHI, BEIBOIUMBIE Ha
CEMHUCETMEHTHBIE NHIUKATOPHI?

9. PacckakuTe 0 CXeMHBIX 0COOEHHOCTSIX UCIIOIb30BAaHUS 3JIEMEHTOB C
OOIIMM KOJIJIEKTOPOM.

JlaGopaTtopHas padota No5.
N3yueHne npuHIUIIOB
paboThI 1TU(PO-aHATIOTOBBIX
npeoOpaszoBareneit

1. ITpuBenuTe npuMepsl peanusannu nociaeaoparenbHbix AL

2. HazoBute oTimmuuntenbHbie ocoderHocTu LAIl ¢ nBondHo-
B3BEIIEHHBIMU conpoTuBieHUsIMU OT LIAIl Ha ocHOBE CONpPOTHUBIEHUI
R-2R.

3. HazoBute nocrouncTBa u HempoctaTtku LIAII ¢ mocineaoBaTeabHBIM
uHTepdercoM.




4. HazoBute nocrouncta u HegoctaTtku L{AIl ¢ mapamienbHbIM
uHTepdercoM.

5. IlpuBenute ocHoBHBIC mapameTpsl LIAIIL.

6. Kakumu mapamerpamu onpeensieTcss TOYHOCTh MpeoOpa3oBaHms
LTAII?

7. KakoBbI cxeMHBIC 0COOCHHOCTH MCIOJIb30BaHus mopta PO st
noakarodeHus 1{AII?

8. Kak onpenensercs abconroTHas paspernraroimas crnocoorocts LIATT
MIPU U3BECTHOM OMOPHOM HAMPSIKEHUU U PA3PSIAHOCTH?

9. [louemy BO3HUKAIOT NIEPEXOAHBIC MTpoiiecchl Ha Bhixone LIATI?

JlaGopaTopHas padota Ne6.
N3yueHne npuHIUIIOB
paboThl aHATOTO-IIU(PPOBHIX
npeobOpa3zoBareneit

1. ITpuBenure npumepsl ucnosib3oanus ALIIL

2. Naiite onpenenenue paspemaronieid cocoonoctu AL

3. Kak onpenensiercst yacToTa AUCKPETU3allii aHAJIOTOBOT'O CUrHana?
4. B xakux ciyyasix MCIOJIb3yeTCsl ABYIOJIIPHOE OIIOPHOE
HanpspkeHue?

5. Kak npou3BoauTCs KBAHTOBAaHUE AHAJIOTOBOI'O CUTHAJIA 10 YPOBHIO?
6. Kak onpenensiercs nudposoit ko AL nmpu u3BecTHOM BXOJHOM
AQHAJIOTOBOM CHUTHAJIE U 33JJaHHBIX OMOPHBIX HAMPSIKEHUSIX?

7. Yem otnuuaercst mpunuun padotsl ALIL mocnenoBarensHoro cuera
ot ALII nocnenoBarenbHOro npuoOIMxeHus?

8. B uem oTnnune npuHIUNOB paboTsl napamiensHeix AL ot
MIPUHIIMIIOB Pa0oThI mocienoBaTenbHbIx ALIIT?

9. lns wero B crpykrype ALIIT HeoOX0IMMO HCITOJIB30BATh YCTPOMCTBO
BbIOOPKU U XpaHEHUs?

10 Kaxk OMpPEACIICTCSA OTHOCUTEIIbHAA TOYHOCTDb Hp606paSOBaHI/I$I
AITIT?

JlabopaTtopHas pabota Ne7.
UccnepoBanue mmpoTHO-
HUMITYJIbCHOM MOJTYJISLINH,
peanu30BaHHOU

MHKpPOKOHTposuiepoM MK-
52

1. Kakue oTnmruurtensHble 0COOCHHOCTH UMEET TaliMep 2 MO CpaBHEHUIO
¢ taiimepamu MK51?

2. Kak 3anporpamMmmupoBaTh TaiMep 2 Ha PEXUM CHHXPOHHU3ALUU
[IOCJIE0BATENBHOIO MTOpTA JIs ipreMa?

3. Kak 3anporpammupoBaTh TaiiMep 2 Ha PEKUM CHHXPOHHU3ALUU
MOCJIEI0BATENBHOIO MTOPTA JIJIs Iepeaayun’?

4. Kak MO>KHO MCIIOJIb30BaTh TaiiMep 2 B pekuMe 3axBara’

5. B yem omuinumne HacTpoWkH TaiiMepa 1 ot Taiimepa 2 npu
UCTOJIb30BAaHUU JUTS CHHXPOHHU3AIMH [TOCIIeI0BaTEIbHOTO 0OMeHa?

6. B uemM oTiin4re mporpaMMHO-YIPaBISIEMOr0 pekuMa paboThl
TaiiMepa OT pexkuMa paboThl IO MPEPhIBAHUAM?

7. losicaute HazHadeHune 6uToB peructpa T2CON.

8. IlosicHuTe noHsATHE BEKTOpa npepbiBaHus. Kakne BekTopa
npepbiBarms umeeT MK-52?

9. Ilosicante Ha3HaueHue peructpa [E - Macku npepbiBaHnii?

10. MOXHO 11 U3MEHUTH TPUOPUTET MIPEPHIBAHUS HCTOYHUKOB
3anpoca? Kakol npuopurer (o yMOJIYaHUI0) UMEET Taiimep 27

JlabopaTopHas padota Ne§.
N3ydenne cucteMbl KOMaH]I
¥ OCHOBHBIX TIPHHIIATIOB
MIPOrPaMMHUPOBAHUS
MHKPOKOHTposiIepoB AVR
Ha npumepe paboThI ¢
MOpPTaMH BBOIa/BBIBOJIA

1. I[TosicHuTe OCHOBHBIE OCOOEHHOCTH apXUTEKTYpPbl MUKPOKOHTPOJLIIEPA
AVR ATmega 328.

2. IlosicHUTE IPUHLIUIIBI PACTIPECICHUS aAPECHBIX MPOCTPAHCTB
MaMsITH, PErUCTPOB 00Iero Ha3HAYeHUsI U TOPTOB BBOJIa/BbIBOJIA B
MukpokoHTposuiepe AVR ATmega 328.

3. KakoBo Ha3zHaueHue oTeIbHBIX OUTOB peructpa coctosiuus SREG?
4. TlosicauTe peanusanuio B MUKpokoHTposuiepe AVR ATmega 328
rapBapICKOM apXUTEKTYPhl U IPUHITUIIA KOHBEHEpHOH 00pabOTKH
KOMaHJI.




5. Kakum 00pa3om peanusyeTcst BBI30B ONIEPATOPOB s3bIka Assembler
n3 C —nporpammsl? [IpuBenute npumepsl.

6. JlaiiTe XapakTepUCTUKY OCHOBHBIM KOMaHJJaM MUKPOKOHTpOJLIEpa
AVR ATmega 328 npu oOpalieHuu K maMsaTé 1 HOPTaM BBOJIa/BBIBOJIA.
7. IlosicHUTE aIITOPUTM ITPOTPAMMHOTO OIIPOCa KJIaBUATYPBI.

8. Bo3MoskHO 11 oOpallieHue K IopTaM BBOJIa/BbIBOJIA KaK K siueKam
naMsTi B MUKpokoHTposuiepe AVR ATmega?

9. B ueM 3axioyaroTcs MPEUMYIIECTBA U HEAOCTATKU pPeXUMa
IIPOrPaMMHOT0 OIIpOca KiaBUaTypbl?

JlaGopaTopHas padota Ne9.
N3yueHne npuHLIUIIOB
MIPOrPaMMHOTO YIIPaBJICHUS
BHEIIIHUMH YCTPOHUCTBAMHU
Ha TIpUMepe BBIBOA
uHpOpMaUY Ha
rpaduueckuii KK

1. [Tosicaure npunnun GyakuunonupoBanus KKU madoparopHoro
Makera.

2. [Tosicaute asiroput™ nporpammuoro ympasienus KKU.

3. Kakum 00pa3oM MOKHO OCYIIECTBIISATH BbIBOJ MH(popMmanuu Ha KKU
B (pMKCHpOBaHHbIE IO3ULIUU?

4. TTosicHUTE NMPUHIUIIBI UCTIOJIB30BAaHUS KOMaH]I yCTAaHOBKHU U cOpoca
OTJIeIbHBIX OUTOB; MPUBEIUTE IPUMEPHI.

JlaGopaTopHas pabota
Nel0.

W3ydeHnue npuHIMIIOB
00paboTKM NpephIBaHMIA Ha
puMepe yIpaBJIeHUS
BCTPOCHHBIMH B
MUKPOKOHTPOJILIEP
TaliMepaMHU-CUYETYNKAMHU

1. B yem npeumyiiecTBa oOMeHa 1O NPEePHIBAHUAM IO CPABHEHUIO C
JIPYTUMH

M3BECTHBIMH BaM criocodamMu ooMeHa nHpopManuen ?

2. Yro BKIIOYAET B ceOsl MOHATHUSL CUCTEMBI PEpbIBAaHUMN ?

3. [TosicHuTE TIOHSITHS BEKTOPA MPEPHIBAHUH M TaOJIUIIBI BEKTOPOB
IIPEPBIBAHUM.

4. Kakue nelicTBUS BBINOTHSAET MUKPOKOHTPOJLIED MIPH MEPEXO0/Ie Ha
npoueaypy oopaboTku mpepsiBaHust ?

5. IosicauTe IPUHIATIBE POPMHUPOBAHUS BPEMEHHBIX HHTEPBAJIOB C
MIOMOIIIBIO 8 Pa3psAIHOTrO TakMepa-CueTInKa.

6. [Tosicaute mpuHIUITBEI OPMUPOBAHUS BPEMEHHBIX HHTEPBAJIOB C
nomoltpio 16 paspsaHoro Taitmepa-cyeTynKa.

JlabopaTopHas pabota
Nell.

N3yueHne npuHIUIIOB
opraHu3anuu ooMeHa
JAHHBIMU TI0
IIOCJIEZI0BATEILHOMY
uHTepdeiicy Mmexay
MUKpPOKOHTpoJuiepoM AVR
ATmega328 u [I9BM

1. I[TosicHuTE MPUHLIMIIBI TEpEAAYN HHPOPMAIUH 110
MOCJIeI0BATENbHBIM U MapajieIbHbIM HHTEpdericam.

2. Ha3oBuTe COBpeMEHHbIE YHUBEpCAIbHbIE HHTEP(EIChl U TPUBEIUTE
UX OCHOBHBIE XapaKTEPUCTUKH.

3. [Mosicuute mpuHLIUIIEI 0OOMeHa JaHHBIMU 0 uHTepdeiicy RS232C.
4. Kakue perucTpsl HCIIOJIB3YIOTCSA U1 HACTPOMKH [TapaMeTpOB
IIepEeAAYN JAHHBIX € ITIOMOIIBIO BCTPOCHHOTO B MUKPOKOHTposuiep AVR
ATmegal28 61oka USART ?

5. Kakue currassl npepbIBaHUNA MOT'YT F€eHEpUpOBaThCs OIOKOM
USART ?

6. [Tosicuure opmar kagpa mpu oOMeHe JaHHbIX 110 HHTepderiicy RS-
232C.

JIaGoparopHas paboTa
Nel2.

V3yueHue mpUHIUIIOB
paboThI CO BCTPOCHHBIM B
MHUKPOKOHTPOJLIEP
aHaAJIOTOBO-LIU(PPOBBIM
npeoOpazoBareaemM

1. ITosicauTe mpUHIUI pabOThl BCTPOEHHOT'O B MUKPOKOHTposiep 10-
pazpsaHoro ALIIL.

2. HazoBute ocHOBHBIE ynpasisttonue peructpsl AL BctpoeHHOTO B
MUKPOKOHTPOJUIEP, U MOSICHUTE UX (PYHKIIUH.

3. ITosicHUTE IPUHLIAII U3MEPEHUS TEMIIEPATYPBI C IOMOIIBIO
TE€pMOJaTUrKa.

4. Jly1st 4ero npuMeHsIETCS BhIpABHUBAHUE PE3YyJIbTaTa 10 JIEBOW WU
MPaBoOM rpaHuIle cioBa?

5. IlosicHuTe BO3MOXKHOCTHU MEpeIadn TaHHbIX 0 TeMieparype B [IDBM.

JIaGoparopHas paboTa
Nel3.
M3yueHne npuHIUIIOB

1. Tlosicaure npuHUMIN (YHKIIMOHUPOBAHMUSA IHU(PPOBOrO HMHAMKATOPA,
HOJKJII04YaeMOro K J1a00paTOPHOMY MAKETY.
2. TloscHuTE anropuT™M MNPOTrPAMMHOIO YNPABIEHUS KOHTPOJIEPOM




IPOTPaMMHOTO YIIPABICHUS
BHEIIIHUMH YCTPOHCTBAMHU
Ha ITpUMepe BBIBOJA
uHpopManuu Ha HUPPOBOH
MHIIKATOP

M (ppoBOTO HHIUKATOPA.

3. Kakum 00pa3oM MOXXHO OCYIIECTBJIATH BBIBOJ HH(pOpMAIMKM Ha
U(GPOBON UHAMKATOP B (PUKCHPOBAHHBIE MTO3ULIUH?

4. IlosicHUTE MPUHIMIBI UCIIONB30BAHUSI KOMaH/ YCTaHOBKH U cOpoca
OTJEJIbHBIX OUTOB; IPUBEAUTE IPUMEPHI.

5. IlpuBenure anropuT™M YHUBEPCAIBHOM IIPOTrpaMMBbl YIIPaBJICHUS
U(PPOBBIM UHIUKATOPOM.

JlaGopaTopHas pabora
Neld.

Opranuzanus oOMeHa
JTAHHBIMU TIO
MOCJICIOBATEIIBHOMY
untepoeiicy USB mexny
MUKPOKOHTPOJLIEPOM
MSP430 u IIBM

1. IlosicHuTE IPUHLMIIBI NTepelaud HHPOPMALIUH 110
I0CJIEI0BATENNbHBIM U NapaJlIeIbHbIM HHTEpdericam.

2. Ha3oBuTe COBpeMEHHBIE YHUBEPCAIbHbIC HHTEP(EHCHI U TPUBEIUTE
UX OCHOBHBIE XapaKTEPUCTHKHU.

3. [osicauTe MpUHIUIIEI 0OOMEeHa JaHHBIMU 110 uHTepdeiicy USB.
4. Kakue peructpbl UCIIOIb3YIOTCA U1 HACTPOMKHU IapaMeTpoB
nepeaayy JaHHBIX ¢ TIOMOIIBI0 BCTPOSHHOTO B MEKPOKOHTPOJIIIEP
MSP430 6moxa USART?

5. Kakue cursasnsl npepbIBaHUNA MOT'YT Fr€éHEpUpOBaThCs OJIOKOM
USART?

6. [losicaute dopmar kajpa npu oOMEeHe JaHHBIMHU B (popMaTax co
CBOOOIHOM JIMHUEN U aIpECHBIM OUTOM.

JlaGopaTopHas pabota
Nel5.

W3yueHue mpUHIUIIOB
opraHu3aiuy oOMeHa
JaHHBIMHU TIO
MOCJIeIOBATEIIEHOMY
unTepodeiicy 12C na
puMepe yIpaBJICHUS
OJIOKOM CBETO/IMO/I0B U
MPOTPaMMHOTO OTIpOCca
KJIaBUATYPBI

1. [IpuBenure anroputm nHuMann3zauuu moayins USART
mukpokoHntpoiuiepa MSP430F1611 nns pabots! B pexxume 12C.

2. [NosicHuTe MPUHIMITEI OOMEHa TaHHBIMHU 110 uHTEpdeiicy [12C.

3. B kakoM perucrtpe XpaHuTCs aipec BEIOMOro?

4. Kakum oOpa3om pazpemiaeTcsi KOHQIUKTHAS CUTYyallus,
BO3HUKAIOIIas IPU OJHOBPEMEHHOM Nepeade AaHHbIX 1o muHe [2C ot
HECKOJIbKUX BeIylnX?

5. Kakue peructpbl HCHONB3YIOTCS AJ11 HACTPOMKHU MTapaMeTpOB
nepeayy JaHHBIX C TOMOIIBI0 BCTPOEHHOTO B MUKPOKOHTPOJLIIED
MSP430F1611 6noxa USART, pabotatomiero B pexume [2C?

6. Kakue curnainsl npepbIBaHUI MOTYT T€HEPHUPOBATHCS OJIOKOM
USART B pexume 12C?

7. Ilosicaute ¢opmar kaapa npu oOMeHe AaHHBIX 1o uHTepdeiicy 12C.

JlabopaTopHas pabota
Nel6.

N3yueHne npuHIUIIOB
00paboTKM NpepbIBaHUN Ha
MpUMepe yIpaBIICHUS
BCTPOCHHBIMHU B
MHUKPOKOHTPOJLIEP
TaliMepaMu-cueTUNKaMu 1
KOMIIapaTopoM

1. B uem npeumymiecTBa 0OMeHa 1O MPEPHIBAHUSIM 10 CPABHEHUIO C
JIpYTMMH U3BECTHBIMU BaM crioco0aMu oOMeHa HHpopMaueit?

2. YUto BKJIIOYAET B CEOs OHATHSI CUCTEMBI MPEPHIBAHUM?

3. IlosicHUTE MOHATHUS BEKTOPA MPEPHIBAaHUH 1 TaOJIUIBI BEKTOPOB
IIPEPBIBAHUN.

4. Kakue 1efcTBUS BBIOJIHAET MUKPOKOHTPOJIEP NP MEPEXOe Ha
nporenypy oopaboTKu pephIBaHUsA?

5. IlosicHuTe NpUHIMIBI GOPMUPOBAHUS BPEMEHHBIX HHTEPBAJIOB C
nomouipto 16-pa3psgHoro TraiimMepa-c4eTunKa.

6. B yem ouinuus mexy taiimepamu A u B?

7. B 4eM cOCTOMT NPUHLUI U3MEPEHUSI COIIPOTUBIIEHUS PE3UCTUBHOTO
JlaT4MKa IpHU OMOIIK KoMmnaparopa?

JlabopaTopHas pabota
Nel7.

N3ydeHue npuHIMIIOB
paboThI CO BCTPOCHHBIM B
MHUKPOKOHTpoIIep 12-T
outaeiM ALIIT Ha mpumepax
U3MEpPEHHS] OTHOCUTEIHLHON
BIIQYKHOCTH M U3MEPEHUS
TOKa MOTPeOICHUS

1. I[Tosicaute mpuHLIMI PpabOTHI BCTPOEHHOTO B MUKPOKOHTPOJLIEP
MSP430 12-pa3psitaoro ALIIL.

2. Ilepeuncnure ocHOBHBIE yrpasistomue peructpsl ALTI,
BCTPOCHHOTO B MUKpPOKOHTpoJuiep MSP430, u nosicaure ux GyHKIUU.
3. IlosicHUTE MPUHITUIT U3MEPEHHUS TEMITEPATYPHI C TOMOILBIO
MHTETPUPOBAHHOIO JAaTYMKA TEMIIEPATYPHI.

4. Kakue TUIIBI JaTYMKOB BJIaKHOCTU BEI 3HaeTe?

5. Kakum 00pa3zoM OCyIIECTBIISETCS COTIacOBaHHE YPOBHEH
HANPSDKEHUS Ha BBIXOJIE aTYMKa BIKHOCTH U Bxone ALITT?




6. IIpuBennTe OCHOBHBIE XapaKTEpUCTUKH AaTynka Toka INA139.
7. 3anummuTe GOpMYIIBl pacueTa 3HAYCHHH OTHOCUTEIIBHOM BIIAYKHOCTH
1 oTpebasieMoro Toka o pesyiabratam ALl mpeobpazoBanmii.

Kpumepuu ouyenxu naéopamopnoit pabomsi: naboparopnas pabota CUUTAETCA
3AIMIIEHHOM, €CIM CTYACHT BBINOJHWI 3aJaHue K padoTe MOJHOCTBIO M BO BPEMS
YCTHOTO oOIpoca Mo paboTe MNpaBHIBHO OTBETWJI Ha 3aJaHHbIE MIPErojaBaTeiieM
JIOTIOJTHUTEJIbHBIE BOITPOCHI.

5.4. Onucanue KpUTEpUeB OLEHUBAHUS KOMIIETEHUIMIA M IIKAJIbI OLlEeHUBAHMS

[Ipu npomexyTOUHOM aTTecTalu B (hOpMe dK3aMEHA UCIOJIb3YETCsl CIAeAYIOast
IKajga OIECHUBAHUS: 2 — HEYJOBJIETBOPUTEIBHO, 3 — yIOBIETBOPUTEIIHLHO, 4 — XOpOIIIO,

5 — oTnuHO,

Kpurepusimu onieHrBaHus JOCTUKEHNN ITOKA3aTEIIEH SBISIOTCS:

HaumenoBanue
oKa3aTelrs
OLICHUBaHUS
pe3ynbTaTa 00y4eHus
10 JUCHATUINHE

Kputepuii onennBanus

3HaHus 3HaHUEe TEPMUHOB, ONPEAETICHHM, TOHATUI
3HaHWe Ha3HAuCHHWs W MPUHIUIOB padoThl MHKpoKoHTpoiuiepoB (MK) wu
MUKpOKOHTpouIepHbIX cucteM (MKC)
O0BeM OCBOCHHOIO MaTepHaa
ITonHOTa OTBETOB HA BOIIPOCHI
YeTKOCTh U3J10KEHUS U UHTEPIIPETALIMY 3HAHUN

Ymenus YMeHne  ycTaHaBIMBaThb HEOOXOAWMOE IpOrpaMMHOE  oOecredeHue  Juis
nporpammupoBanuss MK u MKC; npuMeHSTe OCHOBHBIE METOJbI MPOEKTHPOBAHHS
CJIOKHBIX CUCTEM MPOTPAMMHOTO 00eCTIeYeHH S
YMeHHe COCTaBNIATh aNTOPUTMBI U PEaTM30BBIBATh UX B BUJIE IPOTpaMM YIIPaBIEHUS
MK n MKC; ocymecTBIATE ONTUMHU3ALUIO CO3JAAHHBIX JITOPUTMOB U IPOTpaMM;
YUUTBIBATh OCOOEHHOCTH peaii3alii CHEUaTU3UPOBAHHBIX MUKPOKOHTPOJIIEPHBIX
cucreM; npoektupoBath MKC 1o 3amaHHBIM (YHKIIMOHAILHBIM TPEOOBAaHHSM B
pa3NUYHbIX 00JacTAX MPOoPecCHOHAIBHON IESTEIbHOCTH
VYmenne HactpamBath MKC W mopnepxuBate UX pabOTOCHOCOOHOCTH CHCTEM B
3aJJaHHBIX  (PYHKIHOHAJIBHBIX XapaKTEPUCTHKAX W COOTBETCTBHUH KPHUTEPHIM
KadecTBa

Hagbiku Brnagenne HaBBIKAMH TEOPETHYECKOTO U 3KCIIEPUMEHTANBHOIO HCCIEIOBAHUSA

00BEKTOB MPO(ECCHOHATHHOHN IeATEHHOCTH

KauecTBO BBINOJIHEHUS UCCIICA0BAHUN 00bEKTOB POPECCUOHATLHOM IS TeIbHOCTH

CaMOCTOSITENIFHOCTh  BBITIONIHEHHSI HCCIIEJ0BAaHUH OOBEKTOB TPOdecCHOHATEHON
JeATEIbHOCTH

OueHka mNpenoJaBaTEIEM  BBICTABIIETCS HMHTErPAJIBHO C  YYETOM  BCEX
NOKa3aTeeld U KPUTEPUEB OLICHUBAHUSL.

10 B xope Tekyluei aTTecTalMu MOTYT ObITh MCIOJIB30BAHbI GAILIEHO-PEHTHHIOBbIE IKAIbI.




Onenka copMUPOBAHHOCTHA KOMIIETEHIIMM 110 TOKA3aTeNt0 3HAHMUS.

Kputepuit YPpOoBEeHb OCBOEHUS U OLICHKA
2 3 4 5
3HaHKHE TEPMUHOB, He 3Haer TepMuHOB 1 |3HAET TEPMUHBI U 3HaeT TEPMUHBI U 3HaeT TEpMUHBI U
ONpeICIICHNUI, oTIpeneTICHNH OTIpeIeICH S, HO OIpeAeIeHUs OTIpE/ICICHUsI, MOXKET
TOHATHH JOITYCKAeT HETOUHOCTH KOPPEKTHO
(bopMyITHPOBOK chopMyIHPOBATH UX
CaMOCTOSITEIIBHO

3HaHME HAa3HAYCHUS U
MIPUHITAIIOB paObOTHI
MHUKPOKOHTPOJUIEPOB
(MK) u
MHUKPOKOHTPOJUIEPHBI
x cucteM (MKC)

He 3naer Ha3HaueHUe U
MPUHITUITEL PA0OTHI
MUKPOKOHTPOJJICPOB U
MUKPOKOHTPOJIIEPHBIX
CHCTEM; HE 3HaeT
TPUHITUITEL 1
0COOEHHOCTH
nporpamMmmupoBanns MK
1 MKC; He 3HaeT A3bIKH
nporpamMmmupoBanusg MK
u MKC

Wmeer npencrasieHne
0 Ha3HAYCHHH U
MIPUHIMUIAX PaOOTHI
MHKPOKOHTPOJIIEPOB; O
SI3BIKAX
MIPOTrPaMMHUPOBAHHS
MK u MKC

3HaeT Ha3HAUCHUE U
MPUHIUITEI PaOOThI
MHUKPOKOHTPOJICPOB
u
MHUKPOKOHTPOJIICPHBI
X CHCTEM; SI3BIKU
MPOTrPaMMHUPOBAHHUS
MK u MKC

3HaeT Ha3HAYCHUE U
MPUHIIAIBL pabOTHI
MUKPOKOHTPOJUIEPOB U
MUKPOKOHTPOJUIEPHBIX
CUCTEM; IPUHIIMIIBI U
0COOCHHOCTH
nporpammupoBanusi MK
u MKC; s13b1k1
nporpammupoBanusi MK
n MKC; ocHOBHEIE
TIPUHIAIIE] YIIPABICHUSL
BHEIITHUMU
YCTpOICTBaMH €
riomonisro MK

O0BEM OCBOEHHOTO
Mmarepuaa

He 3HaeT 3HaunTeILHOM
4acTH MaTepuana
JMCIUTIIAHEI

3HaeT TOJIBKO
OCHOBHOH MaTepual
JUCIUIUIMHEI, HE
YCBOWII €T0 JIeTaleH

3HaeT MaTepuai
JUCUUIUIMHBI B
JOCTaTOYHOM
o0beme

O0namaet TBEpABIM H
ITOJIHBIM 3HAHHEM
MaTepHala TUCIUTUIIHEL,
BIIaJICET
JIOTOJTHUTETLHBIMI
3HAHUSIMHA

IlomHOTa OTBETOB Ha
BOIIPOCHL

He nmaet oTBeTHI Ha
OOJIBIIMHCTBO BOIPOCOB

JlaeT HemoHBIC
OTBETHI Ha BCE

JlaeT oTBeTHI Ha
BOTIPOCHI, HO HE BCE -

JlaeT onHbIE,
pa3BepHYyTBIE OTBETHI HA

YeTKOCTh U3I0KEHUSI
W WHTEpIIpeTaluu
3HAHUH

BOIIPOCHI TIOJIHBIE MOCTaBJIEHHBIE BOIIPOCHI
W3naraet 3HaHus 63 W3znaraer 3HaHusA C W3naraer 3Hanus 6e3 |M3naraer 3HaHMSA B
JIOTHYECKOU HapyLIEHUAMU B HapyIIEeHUH B JIOTHYECKOU
MOCNIEA0BATENLHOCTH JIOTHYECKOM JIOTHYECKOH MOCIIEJ0BATENBHOCTH,
MOCJIEIOBATEIBHOCTA  |IOCIEJOBATEIbHOCTU  |CAMOCTOSATENBHO HX
HUHTEPIPETUPYS U
aHAIIU3UPYs
He wimocTtpupyer Beinonnser Brinonnser BrlinonHseT noscHAOLUE
U3JI0XKEHUE TOSICHSAIOIINE CXEMBI U | TIOSACHSIOLINE PHUCYHKH U CXEMBI TOUYHO
MOSICHAOIIUMHU PUCYHKHU He6pe)KHO nc PHUCYHKH M CXEMbI 1 aKKYpaTHO, paCKpbIBas

CXEMaMH, PUCYHKaMU U
puMepaMu

oIOKaMu

KOPPEKTHO U
MTOHATHO

T10JI HOTy yCBOCHHHX
3HAHUH

Hesepno nznaraer u
UHTEPIPETUPYET 3HAHUS

Jomyckaer
HETOYHOCTH B
H3JI0)KEHHUH U
HHTEPIIPETALUI
3HAHHUKI

I'pamoTHO 1 1O
CYIIECTBY M3J1araeT
3HaHUs

T PaMOTHO U TOYHO
n3J1araCTt 3HaHus, AC€IacT
CaMOCTOATCIIbHBIC
BBIBOIbI

Ornenka c(hOpMHUPOBAHHOCTH KOMIIETESHIIMH 110 ITOKA3aTeNII0 Y MCHHUS.

Kpurepuit YpoBEeHb OCBOEHHUS U OLICHKA

2 3 4 5
VYMeHne He ymeer Moxer B|YMeeT ycTaHaBIMBATh|YMEET yCTaHABIMBATH U
yCTaHABJIUBATh yCTAHABIIHBAT KOHCYJIbTATUBHOM HEo0XoIuMoe CaMOCTOSITEILHO
HeoOxoanmMoe HEOBXOIIMOE pexume MIPOrpaMMHOE KOH(HUTypHPOBATH
MIPOrpaMMHOE MporpaMMEoe YCTaHAaBJIMBATh oOecricucHue JUTs1 | ce LU aTn3UPOBaHHOE
obecrieueHue JuIs HE00X0IuMoe MPOrpaMMUPOBAHUS  |IPOrPAMMHOE

obecrieueHne st
NIpOrpaMMHPOBaHUS MIPOTPaMMHOE MK u MKGC;|obecnieuenue s
i MIPOTPaMMHUPOBAHHS

MK u MKC; obecrieueHne JUIS [IPUMEHATh OCHOBHBIE|IporpamMMupoBanus MK
MIPUMEHSTh OCHOBHEIE MK n MKC; MIPOTPAaMMHPOBAHUS  |METOMBI n MKC; npumensars




METOJIBI npuMeHsTh ocHoBHBIe | MK MPOEKTUPOBAHUS OCHOBHBIE METOJIBI
MIPOEKTUPOBAHUS METOIbI cucTeM IIPOEKTUPOBAHUS
CJIOJKHBIX CHCTEM NPOEKTUPOBAHHS MPOTPaMMHOTO CJIOKHBIX cHCTEM
MIPOTPaMMHOTO CITOKHBIX CHCTEM obecrieueHus MIPOTPaMMHOTO
obecrieueHUs obecrieueHus
MPOTPaMMHOTO
obecrieueHust
YMeHue cocTaBisATh He ymeer cocraBiste | Moxer B VMeeT coCcTaBiATh | YMEET COCTaBIIATh
aJI'OPUTMEL 1 aJITOPUTMBI U KOHCYJIETATHBHOM aJITOPUTMBI U JITOPUTMBI U
PCaM30BbIBATE HX B | neanu30BBIBATE HX B PEKUME COCTABIATE | heanu30BEIBATE HX B | PEATH30BHIBATH UX B
BHJIC IPOrpaMM BUJIE TIPOTPaMM alrOpUTMBI 1 BUJIE IPOTPaMM BHJIE IPOTPaMM
ynpasnenns MK u ynpasiieHust MK u PCATH3OBRIBATE HX B ynpasienus MK u | ynpasnenns MK u MKC;
MKC; ocymecTBIATh MKC: oc BHJIE IPOTPaMM MEKC:
ONTUMM3ALUIO » OCYIUCCTBIATE ynpasiyieHuss MK ’ OCYIUCCTBILATE
CO3IAHHBIX ONITHMU3AIIHIO HCTIONIb30BATh ONTHUMU3ALHIO
AITOPHTMOB 1 CO3/1aHHBIX IpOrpaMMHOE CO3JIaHHBIX aJITOPUTMOB
HpOTrpaMM; yUHTEIBATh | &JITOPHTMOB U obecrieueHne uIs 1 TIPOTpamMm;
0COOEHHOCTH porpamm; yIpaBiIeHUs HCIIOJIb30BaTh
peanuzanyu HCII0JIb30BaTh paboroit MKC B TIPOrPaMMHOE
CIHCIMAIM3UPOBAHHBIX | rporpaMMHOE pa3IMYHbIX cepax | oOecreueHUe st
MUKPOKOHTPOJUIEPHBIX | gGecrieuenne MK most JIEATENBHOCTH, 3 peKTHBHOTO
CHCTCM, 3¢ HEeKTUBHOTO MOJET yIIpaBIeHUs paboToH
npoekTnposath MKC ynpaBieHus paboToit OCYULIECTBIISATh MKC B pa3nuuHbIX
TI0 33/1aHHBIM
(yHIITHOHATHHEDM MKC B pa3zanyHbIX IIPOEKTUPOBAHUE cdepax aesITeTbHOCTH;
TPEBOBAHMSM B cdepax IesTeNbHOCTH; MKC 1o 3a1aHHBIM | YyYHTHIBATH OCOOCHHOCTH
pasTHYHBIX ObnacTax | YUHTRIBATE (GYHKIMOHANBHBIM | peajn3alyu
poecCHOHANBHOI 0COOCHHOCTH TpeboBaHUSIM B CTIeIMATN3UPOBAHHBIX
IEATCIbHOCTH peaim3anuu Ppa3JIMIHbIX MUKPOKOHTPOJIJICPHBIX
CTEUATN3NPOBAHHBIX obmactax CHCTEM; OCYIIECTBIIAT
MHKPOKOHTPOJIEPHBIX npodeccuonansHoi | mpoektrpoBanne MKC
CHCTEM; OCYIIECTBIISAT JIeSITEIIbHOCTH TI0 33/1aHHBIM
MIPOEKTHUPOBAHUE (YHKIMOHATIEHBIM
MKC no 3agaHHBEIM TpeOOBaHUIM B
(hyHKIIMOHATIBHBIM Pa3IMYHBIX 00JIACTIAX
TpeOOBaHUAM B npoecCHOHATBEHOM
Pa3NUYHBIX 00JIaCTIAX JIEATETbHOCTH
npodeccrnoHaIbHOM
JIeSITETIbHOCTH
Ywmenue nactpauBath |He ymeer HacTpauBaTh|Moxer B|MoxeTr HacTpauBaTh|YMeeT HACTPauBaTh
MKC u nopnepxusate [ MKC u mnoanep>xuBaTh|KOHCYJIBTaTHBHOM MKC u/MKC u mnonnepxuBarh
ux paboTocmocoOHOCTD peXuMe  HACTpauBaTh|MOJAECPKUBATH paboTocnocoOHOCTD
paboToCmocoOHOCTh  |MHKpOKOHTpoJLIepHbIX |MKC Ha  3agaHHBIN|pabOTOCIIOCOOHOCTh |MHKPOKOHTPOJICPHBIX
CHCTEM B 33JIaHHBIX  [CHCTEM B  33/IaHHBIX|pPEXHUM pabOTHI MHUKPOKOHTPOJUIEPHBI |[CUCTEM B 3aJaHHBIX
(YHKIIMOHAIBHBIX (YHKIIMOHAIBHBIX X CHCTEM (YHKIIMOHAIBEHBIX
XapaKTepUCTUKaX U |XapaKTepUCTHKaX MU B XapaKTepUCTUKaX "
COOTBETCTBUU COOTBETCTBUU COOTBETCTBUH KPUTEPUSIM
KPHUTEpHUSIM Ka4eCTBa  |KPUTEPHUSIM KauecTBa Ka4yecTBa




OHGHKa C(I)OpMI/IpOBaHHOCTI/I KOMHGTCHHI/Iﬁ 10 TTOKa3aTear HaBbIKH.

Kputepuit YPpOoBeHb OCBOEHUS U OLICHKA
2 3 4 5
Bunanenue naBeikamu| He Bnaneer He nocrarouno Bnaneer IIpodeccuonansHo
TEOPETUYECKOTO U HaBBIKAMHU XOPOILIO BajeeT HaBBIKAaMHU BJIa/Iee€T HABBIKAMU
AKCIIEPUMEHTAIBHOT | TEOPETUYECKOTO U HaBBIKAMHU TEOPETUYECKOr0 U | TEOPETHUECKOTO U
0 WCCIIeIOBAaHUSA SKCMIEPUMEHTAIBHOT | TEOPETHYECKOTO H | JKCIIEPUMEHTAIbH | SKCIIEPUMEHTAIHLHOTO
00BEKTOB 0 UCCIIeIOBaHUs IKCTICPUMEHTAIILHO | OTO HUCCIICAOBAHMUS | HCCIeOBaHUS
npoecCuoHaIbHON | OOBEKTOB T'O UCCIEAOBAHUS 00BEKTOB 00BEKTOB
JESATSIILHOCTH po(heCCHOHANBHON | O0OBEKTOB po(heCCUOHANBHO | podecCHOHATEHON
JIeSITeIbHOCTH po(heCCHOHAIBHOM | 1 AeSITETFHOCTH JIeSITeIbHOCTH
JIESATEIILHOCTH
KauectBo He kauectBeHHO He nocrarouno He nocrarouno KauectBenno
BBITIOJTHEHHS BBITIOJTHSICT KaueCTBEHHO KaueCTBCHHO BBITIOJTHSICT
WCCIIeIOBaHUHN WCCIIEIOBAHUS BEITIOJTHSIET BEITIOTHSIET HCCIIeTOBAHMS
00BEKTOB 00BEKTOB WCCJICIOBaHUS WCCIICIOBAHUS 00BEKTOB
npodeccuoHanbHON | MPO(ecCHOHaIbHON | 00BEKTOB 00BEKTOB npodeccrnonanbHON
JEeSTeTbHOCTH JeSITeTBbHOCTH, npodeccuoHaNbHON |TpodecCHOHaNBHOM | AEATENLHOCTH
JIOITYCKAaeT TpyOble | NEeATSIBHOCTH, JIeSTEIIbHOCTH,
OLINOKHU JIOTTyCKaeT U JIOTTyCKaeT U
WCTIPaBIISET WCTIIPaBIISET
OIIINOKY C OIINOKHU
IIOCTOPOHHEN CaMOCTOSTENBHO
MTOMOTIIBIO
CamocrosTensHOCTS | He Mmoxer Bemonnser [Ipu BemonHennn | CaMOCTOSATENBHO
BBITTOJTHEHHUS CaMOCTOSTEITHHO UCCIICIOBaHUS WCCIIeTOBAaHHS BBITIOJTHSIET
I/ICCJ'ICIIOBaHI/Iﬁ BBIIIOJIHATH OG’LCKTOB O6’BGKTOB HUCCIICIOBaHHUA
00BEKTOB WCCIIE/IOBAHUS npoeccuoHanbHOH |TpodecCHOHANBHON | 00BEKTOB
npoecCHOHaIbHON | OOBEKTOB JIESITETILHOCTH C JeSITeTbHOCTH npodecCHOHANTEHON
JESTeILHOCTH po(heCCHOHANBHON | MOCTOPOHHEH nHoOTAa TpeOyercss | NMesTellbHOCTH
JeSITeTbHOCTH MOMOIILIO MOCTOPOHHSIS

IIOMOILb




6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOIUYECKOE OBECIIEYEHHUE

6.1. MaTepuaibHO-TEXHHYECKOE O0ecreyeHue

No HawnmenoBaHre cieiiaabHBIX TOMEIICHUMN U OcHaIlIeHHOCTh CHEIUAIBHBIX TOMEIICHUN U
MTOMENICHUH JJI CAMOCTOSITEIbHON pabOThI MTOMENICHUH JJI1 CaMOCTOSITEIIbHON pabOThI
1. VYyeOHas ayIuTOpHS I TPOBEACHUS Crnenmanm3upoBaHHas MeOeIIb.
JIEKITMOHHBIX 3aHATHH MynpTUMeaniiHAsE YCTAaHOBKA, KpaH, JOCKA
2. VYyeOHas ayIuTOpHS IS TPOBEACHUS Crnenmayi3upoBaHHas MeOeIIb.
1a00paTOPHBIX 3aHATHHA KommnbroTeps! Ha 6a3e npoueccopos Intel niu
AMD, noaxtoueHnnsie k cetu HTEpHET.
JlabopaTopHbIie CTEHIBI AJI U3YICHUS
apXUTEKTYPbl U OCHOB IPOrPaMMUPOBAHUS
MHUKPOKOHTPOJUIEPOB
3. YuranbpHbli 3a71 OMOIUOTEKN TS CrnenmanM3upoBaHHas MeOeCIIb.

CaMOCTOSITEIBHOM paboThI

KOMHI)IOTepHaFI TEXHHUKA, IIOAKIIIOYCHHAA K
CETH MHTEPHET U MMEIoIast JOCTYI B
AIICKTPOHHO-00PA30BATEIBHYIO CPETY

6.2. JIM1eH3MOHHO€E U CBOOOTHO pacnpocrpansaeMoc nporpaMmmHoe odecreueHue

No Hepequb JIMOCH3WOHHOI'O IMPOTrpaMMHOTIO PexBusurnl MMOATBCPKAAOIICTO JOKYMCHTA
obecrieyeHus.
1. Microsoft Windows 10 KoprnioparusHast (Cornamenue Microsoft Open Value Subscription
V6328633 Cornamenue aeiictsurensHo ¢ 02.10.2017
mo 31.10.2020). JoroBop moctasku [10
0326100004117000038-0003147-01 ot 06.10.2017.
2. Microsoft Office Professional Plus 2016 (Cornamenne Microsoft Open Value Subscription
V6328633 Cormnamenue neiicrsurensao ¢ 02.10.2017
mo 31.10.2020). Joroop moctasku [10
0326100004117000038-0003147-01 ot 06.10.2017.
3. Kaspersky Endpoint Security «Cranmaptasiii Russian | Cybawumensuonnsiit goroop Ne 102 ot 24.05.2018.
Edition». Cpok neiictBust tuniensuu o 20.07.2019
4., WurerpupoBanHas cpena pazpadorku Microsoft JInneH3noHHbII 10r0BOP
Visual Studio 2013 Ne 63-14x 01 2.07.2014;
5. Cpensl nmporpammuposanust Arduino, Code Compose | CeoGoato pacipoctpansiemoe I1O coriiacHo yCinoBHsM

Studio, cumynstop Arduino UnoArduSim, on-line
cumysstop Tinkercad, on-line cucremsr pa3paGoTku u
HCIOJIb30BaHUS MOOMITBHBIX rpaduIecKux
unrepdeiicoB RemoteXY, Blynk

JIMICH3MOHHOI'O COrJIallICHUSA

6.3. Ilepevyenn yueOHBIX U3TAHUH U Y4€OHO-METOAUYECKUX MATEPHAIOB

1. Tapu6o A.M. Opranumzanus 9BM u cuctem. OCHOBBI POrpaMMHUPOBAHUS Ha

sa3bIke  AcceMOmep: METOIWYECKHE YKa3aHUS K BBITIOJIHEHUIO J1a00paTOPHBIX
paboT ns cTyAeHTOB HampaiieHuit OakamaBpuara 230100 — Mnadopmarnka u
BbluncnuTenbHass  TexHuka, 231000 — IIporpammHas HHXEHEpUS U
CHEIUATBLHOCTH 090303 — Nudopmanmonnas 0€30MmacHOCTh
aBTOMATU3UPOBaHHBIX cucTteM / cocT.: A.W. ["'apu6os, O.B. Ocumnos. — benropon;:
W3n-eo BI'TY wum. B.JI. Illyxoma, 2014. — 35 c¢. Pexum pgocryna:
https://elib.bstu.ru/Reader/Book/ 2014122611392220100000655116.

2. I'apuboB A.W. Opranuzamuss 9BM u cucrem. OCHOBBI IIpOrpaMMHpPOBAHUS Ha



s3bIke AccemOep: y4ueb. mocobue s CTYJIGHTOB HamlpaBJeHUN OakaiaBpuaTa
230100, 231000 u cnermansaoctr 090303; coct.: A. U. I'apubos, O. B. Ocunos.
— benropon: M3n-Bo BI'TY um. B.I'. Illyxosa, 2014. — 100 c. Pexxum nocrtyma:
https://elib.bstu.ru/Reader/Book/ 2014121616343072700000658203

. OcumnoB O.B. Opranuzanuss 9BM U BBIYUCIUTENBHBIX CUCTEM: METOAMYECKHUE
yKa3aHUs K BBIMOJHEHUIO JIA0OPATOPHBIX PadOT ISl CTYJEHTOB CIEUUATBbHOCTH
090303.65 — NudopmarmonHas 6€30MaCHOCTh aBTOMATH3UPOBAHHBIX CHUCTEM /
coct.: O.B. Ocunos. — benropoxa: M3a-so BI'TY, 2015. — 115 ¢. Pexxum goctyna:
https://elib.bstu.ru/Reader /Book/2015120716123448600000655786

. JIbsIKOB, N.A. MukponponeccopHbIe CUCTEMBL: apXuTEKTypa
MUKpPOKOHTpoJuiepoB cemeiictBa MCS-51 / U.A. IpskoB ; TamOoBckuii
roCyJapCTBEHHbIM TEXHUYECKHl yHHBepcuTeT. — TamOoB : TamOoBckuii
rocyaapcTBeHHbId Texunueckuid yausepcuret (TI'TY), 2014. — 79 c. : uin., Tadmn.,
CXeM — Pexum JOCTyIa: o MTOJITTUCKE. — URL:

https://biblioclub.ru/index.php?page=book&id=277684. — bubmauorp.: ¢. 76. —
TekcT : 3JIIeKTPOHHBIM.

. Makyxa, B. K. [Ilpumenenue wmukpokoHtpoiepos MCS-51 npu
IIPOCKTUPOBAHUM AJICKTPOHHBIX YCTPOHCTB : yueOHOoe mocodue / B. K. Makyxa.
— HoBocubupck : HoBocuOHMpckuii  rocyJapCTBEHHBIM  TEXHUYECKUUN
yauBepcurtet, 2014. — 68 c. — ISBN 978-5-7782-2505-3. — Tekcr :
ANEKTPOHHBIN // DnekTpoHHO-OubmuoTeyHas cuctema [IPR BOOKS : [cailT]. —
URL: http://www.iprbookshop.ru/45140.html. — Pexum goctyma: s
ABTOPU3HP. MOJIB30BATENECH

. eran, A.A. IlpumeHeHue nporpaMmHOro komiuiekca Multisim s
MPOEKTUPOBAHUS YCTPOUCTB HA MUKPOKOHTPOJIEpaX: Ja00paTOPHBIN MPAKTUKYM
/ A.A. llleran ; nayu. pen. B.U. Uesnes ; Ypanbsckuii penepanbHblii yHUBEPCUTET

uM. mneporo IIpesunenta Poccum b. H. Ensiuna. — EkatepunOypr
N3patenscTtBO Ypanbckoro ynuBepcutera, 2014. — 116 c. : mi. — Pexum
JOCTyTIa: o TIOJIITHUCKE. — URL:

https://biblioclub.ru/index.php?page=book&id=276471.— Bbubmuorp. B KH. —
ISBN 978-5-7996-1117-0. — TekcT : 37€KTPOHHBIM.

. MsicaukoB, B.M. Mukponporieccopaple CHUCTEMBI: y4eOHOE TOocoOue 1o
KypcoBoMy TmpoektupoBanuto : [16+] / B.M. MsacuukoB ; IloBoimkckuii
FOCYyIapCTBEHHBI  TEXHOJIOTMYECKUNA  YHHUBEPCUTET. — ﬁOMKap-OHa
[ToBOMXKCKMI TOCYAAPCTBEHHBIA TEXHOJIOTUUECKUI yHUBEpcHTeT, 2019. — 202 c. :
cxeM., Tabm., wi1. — Pexum gocrynma: mno moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=562251. — bubauorp.: ¢.193-194,
— ISBN 978-5-8158-2077-7. — TekcT : 3IeKTPOHHBIN.

. Marga 1O. C. MuxkpoxonTposepsl cepun 8051: mpakrnuecknii noaxon. — M.:
JIMK Ilpecc, 2008. —. 228 c. ISBN 5-94074-394-3

. Amues, M.T. Mukpornpoueccopsl U MUKPOTIPOLIECCOPHBIE CUCTEMBI YTIPABJICHUSI.
8-pa3psinnblie mpoueccopsl cemeiictBa AVR: mabopatopusiii npaktukym / M.T.
Amues, T.C. bykanosa ; IIOBOMKCKMH TOCYZapCTBEHHBIA TEXHOIOIMYCCKHIL

yHuBepcuter. —  Homkap-Oma  :  [loBOKCKMH  TrOCyAapCTBEHHBIN
TEeXHOJIoOTUYeCKnii yHuBepcuteT, 2016. — 64 c. : cxem., Tabm., wi. — Pexum
JOCTyTa: 10 IIOINCKE. — URL:

https://biblioclub.ru/index.php?page=book&id=459452. — bubauorp. B KH. —



https://biblioclub.ru/index.php?page=book&id=277684
http://www.iprbookshop.ru/45140.html
https://biblioclub.ru/index.php?page=book&id=276471
https://biblioclub.ru/index.php?page=book&id=562251
https://biblioclub.ru/index.php?page=book&id=459452

ISBN 978-5-8158-1775-3. — TekcT : 3€KTPOHHBII.

10.Tpamnept B. AVR-RISC Mmuxpoxontposiepsl.: [lep. ¢ nem. — K.: «MK-IIpeccy,
2006. — 464c., wn.— ISBN: 966-8806-07-7

11. Tpamnept B. U3mepenue, ynpasieHue U peryIupoBaHUe ¢ IOMOIIbIO
AVR mukpokontposuiepos: Ilep. ¢ HeM. — K.: «MK-IIpecc», 2007. — 208c., ni.—
ISBN: 966-8806-14-X

12.T'ony6uoB M.C., Kupuuenkosa A.B. Mukpokxontposieps AVR: oT mpocToro k
cnoxknomy. — M.: COJIOH-IIpecc, 2005. 304 c. - (Cepus «bubamnoreka
umxenepay) ISBN 5-98003-141-3

13.bokcemn JIx. Uzygaem Arduino. 65 nmpoektoB cBoumu pykamu. — CII6.: [Tutep,
2017. — 400 c.: 1. — (Cepus «Bs1 u Bamr pedeHok»). ISBN 978-5-496-02421-1

14.Caitmon Monk MeiikepctBo. Arduino u Raspberry Pi. Ynpasnenue nsuxeHuem,
ceetoM u 3ByKoM: Ilep. ¢ anri. — CII0.: BXB-Iletepoypr, 2017. — 336 c.: ui.
ISBN: 978-5-9775-3754-4

15.Caitmon Monk [Iporpammupyem Arduino. IIpodeccuonansuas padora co
ckeruamu CII6.: [Tutep, 2017. — 272 c.: . ISBN 978-5-496-02385-6

16.1mak FO.A. [Iporpammupoanue Ha si3bike C 1151t AVR u PIC
MukpokoHTposuiepoB.— CII6.: Kopona-Bek, 2016. — 640 c. ISBN 978-5-7931-
0842-3

17.CemenoB b.FO. Mukpokontposuiepsl MSP430: nmepBoe 3HaKOMCTBO
[DnexTponnsiil pecypc] / b.1O. Cemenos - M. : COJIOH-TIPECC, 2009. — Pexxum
nocryma: http://www.studentlibrary.ru/book/ISBN5980032657.html ISBN 5-
98003-265-7

18.CemeticTB0o MukpokoHTposiepoB MSP430x1xx. PykoBoacTBO mosib30BaTes:
Ilep. ¢ anrn.—M.: Cepus «bubnnoreka Kommana». 3A0 «Kommany, 2004.— 368c.
ISBN 5-98730-001-0

19.CewmeiicTBO MuKpokoHTposLiepoB MSP430. PekoMeHgaiiuy o npuMeHEeHHUIO:
ITep. ¢ anrn.—M.: Cepus «bubnmoreka Kommamnay. 3A0 «Kommany, 2005.— 544c.
ISBN 5-98730-002-9

20.CewmeticTBo MUKpoKOHTposuiepoB MSP430x4xx. PykoBoICTBO MOJIb30BATENS:
ITep. ¢ aurn.—M.: Cepus «bubnmoreka Kommamnay. 3A0 «Kommany, 2005.— 416¢.
ISBN 5-98730-003-7

21.CemeiicTBO MUKpOKOHTposuiepoB MSP430x2xx. ApxuTtekrypa,
IporpaMMHUpOBaHKe, pa3paboTKa NpUoKeHui / ep. ¢ anri. EBctudgeesa A. B.
— M.:lompkaXXI1, 2010. — 544 c.: un. — (Cepust «MupoBasi JJIEKTPOHUKAY).
— ISBN 978-5-94120-221-8

6.4. IlepeyeHb MHTEPHET PeCYpPCOB, NPOdecCHOHAIBLHBIX 0a3 TaHHBIX,
HHGPOPMALMOHHO-CIIPABOYHBIX CHCTEM

1. DnekTponnas oubimoreka (Ha 6a3ze ObC «bubanoTex») — Pexum goctyna:
http://ntb.bstu.ru
2. OnexkTpoHHO-OnOmMoreynass cucreMa IPRbooks — Pexum  moctyma:

http://www.iprbookshop.ru
3. DneKTpoHHO-OHOINOTEeUHAS cucteMa  «YHHBEpPCHUTETCKas oubnanoTeka
ONLINE» — Pexxum goctyma: http://www.biblioclub.ru/



http://www.studentlibrary.ru/book/ISBN5980032657.html
http://www.iprbookshop.ru/
http://www.biblioclub.ru/

. JlokyMeHTalHs 110 MEKPOKOHTPOJIJIEpaM Ha pycckoMm s3bike http://www.gaw.ru/

. On-line CUMYJISITOP Tinkercad — Pexum JOCTyma:
https://www.tinkercad.com/dashboard

. On-line cucrema pa3pabOTKM M HCHOJb30BaHUS MOOWJIBHBIX TpauyecKux
unTepdeiicoB Remote XY — Pexum nocryna: https://remotexy.com/ru/

On-line cucrema pa3paOOTKM U MCHOJIB30BAHUS MOOWIBHBIX TpapUUECKUX
untepdeiicoB Blynk — Pexum nocryma: https://blynk.io/



http://www.gaw.ru/
https://www.tinkercad.com/dashboard
https://remotexy.com/ru/
https://blynk.io/

7. VTBEPKJIEHUE PABOYEHN NNPOIPAMMBI®

Pabouas nporpamma yrBepkaeHa Ha 200 /20 £/ yuebGHBI roOx

6e3 u3MeHeHuit / ¢ M3MEHEHUSIMH, JIOTIOTHEHHAMH”

Mpotokon Ne & 3acenanms kadenpsi o) «&/ » 04 2040r.

3asenyroumit kadeapoi V\ (Ilonsixos B.M.)
nozmuca.\QHO
,'/v-
JlipeKkTop HHCTHTYTA ¢ %"/ _(benoycos A.B.)
/OMIHCB. OO

3 3anonuseTcs Kbl yueOHsifl roa HA OTACABHBIX THCTAX
! Hy®HOE NOA4EpKHYTH



