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1. IVTAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA 1O JAUCHUIIJIMHE

Kon 1 naumeHoBaHue
KOMIIETEHIIUHU

KOI[ 1 HAUMCHOBAHUEC
HHAWKATOpa JOCTHXKCHUSA
KOMIICTCHI N

HanmenoBaHue mokas3arteis OLICHUBaHUS
pe3yiabTaTra o6yquI/m 10 AUCHUITITIHHC

I1IK-2. Criocoben
pa3pabaThIBaTh MPOrPaMMHOC
obecrieueHue it
BCTPaHBaEMbIX IIPOrPAMMHO-
arnmapaTHbIX MWIaTGopM

[1K-2.1 Pa3pabarsiBaer
MporpaMMHoe o0ecrieyeH e
B3aMMOJICUCTBUS IPOTPAMMHO-
armapaTHBIX KOMITOHEHTOB
BBIYHCIIUTENBHBIX CHCTEM

3nanue

KOMIIOHEHTOB CHCTEMHBIX IPOT PAMMHBIX
[IPOTYKTOB

Ymenue

pa3pabaTeIBaTh IpaliBephl yCTPOICTB
Hagbiknu

pa3paboOTKU CUCTEMHBIX YTHIIUT

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE
OBPA30BATEJIbHOM ITPOI'PAMMBI

1. Komnerennus [1K-2. CiocoOeH pa3padaTsIiBAThL IPOTrPAMMHOE 00ECIIEUEHUE
JUISL BCTPAUBAEMBIX IIPOTrPAMMHO-AINIAPATHBIX IATHOPM

HaHHaH KOMIICTCHIIMA q)opMpreTc;I CIACAYIOIIMMHU JUCIUIIIIMHAMM.

Cragus HaumeHoBaHMsI TUCHUIUIMHBI
1. ANTOpPUTMBI U CTPYKTYPBI JAHHBIX
2. OOBEKTHO-OPUEHTUPOBAHHOE MPOTrPAMMHUPOBAHHE
3. ApPXHUTEKTYpa BBIYUCIUTENIbHBIX CUCTEM
4. WuTepdeiichl BBIYMCIUTENBHBIX CUCTEM
S. ITpoexkTpoBaHKe U yIIpaBICHUE BBIUUCIUTEIbHBIMU CETSIMU
6. [IpoMBINUICHHBIA HHTEPHET
7. [TporpaMMupoBaHue CUCTEM PEAIBHOTO BPEMEHH
8. [TporpaMMupoBaHrE€ MUKPOKOHTPOJLIIEPOB
9. [TporpamMupoBaHre MOOUJIBHBIX YCTPOMCTB
10. TexHoI0rnM MEXMAIIMHHOTO B3aUMOICHCTBUS
11. BceTpanBaemebie cucTeMsl
12. TecTupoBaHue NPOrpaMMHBIX CUCTEM
13. MuKponpoueccopHble CUCTEMBI
14. ITpon3BoACTBEHHAS NPEIUIIIIOMHAsSI IPAKTUKA




3. OFbEM JJUCIHHAIT/IMHBI
OO61mas TpyA0€MKOCTh AUCIMILTUHBI COCTABIISAET 4 3a4. equnull, 144 vaca.
dopma npoMexyTouHoM arrectanyu AuddepeHInpoBaHHbIN 3a4eT

Bunx yuebnoi paboThl Bcero | Cemectp
4acoB Ne 5

OO0mast Tpy10eMKOCTh TUCIUTUINHBI, 4aC 144 144
KonrakTHasi pa6oTa (ay1uTOpHbIE 71 71
3aHATHSA), B T.4.:

JIEKIIUU 34 34

nabopaTopHbIE 34 34

IPAKTHYECKHE

IPYNIIOBBIE KOHCYJIBTAIIUU B TIEPUOT 3 3

TEOPETUUYECKOr0 00YUECHHUS U

MIPOMEKYTOUYHOM aTTECTALMKU
CamocrosiTesibHasA padoTa CTYJAEHTOB, 73 73
BKJIIOYASI HHAUBHIYAJIbHbIE U TPYNIIOBbIE
KOHCYJIbTALMHU, B TOM YHCJIE:

KypcoBoii npoekt

KypcoBas pabota

PacueTHo-rpaduyeckoe 3a1anue 18 18
WMHauBHyaJIbHOE JOMAIIHEE 3aaHUE
CamocTosTenbHas paboTa Ha MOATOTOBKY K 55 55

ayIUTOPHBIM 3aHATUSM (JICKIIHH,
MIPaKTUYECKHE 3aHATHS, Ta0OpaTOpHBIC
3aHSITHUS)

DK3aMeH




4. COAEP KAHUE JTNCIHMIIJIMHBI

4.1 HamMeHOBaHUE TeM, UX CO/ep:KaHue U 00beM

Kypc3 Cemectp 5

/o

HaumenoBanue pasnena
(kpaTKoe coziepKaHue)

O0bEM HA TEMATUYECKUN
paszen 1mo BuaaM y4eOHoH

Harpysku, 4ac

Jlexiun

IIpakTruueckue
3aHATHUSL
JlaboparopHsie
3aHATHUS
CamocTosTenpHas
paboTa Ha MOATOTOBKY
K ay/IUTOPHBIM

RAHATUAM

1.

8-Mu paspsiiHbIe MUKPOKOHTpOJUIephl cemeiictBa MCS-51

OTnuuuTenbHbIE  OCOOCHHOCTH  MHUKPOKOHTPOJUIEPOB
ceMelncTBa MCS-51. CrpykrypHas cxema
MUKpOKOHTpoJuiepoB cemeiictBa MCS-51. Ilporpammuas
MoJieJb ~ MHUKPOKOHTpoyiepoB  cemeiictea  MCS-51.
Cucrema KOMaHJ MUKPOKOHTPOJIJIEPOB cemeiictBa MCS-
51. Taiimepsl MukpokonTposiepoB MCS-51. IIpepsiBanus
MukpokoHTposuiepoB MCS-51. IlocnenoBaTenbHblil OPT
MUKpOKOHTpoJuiepoB MCS-51
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2.

8-MU pa3psiiHbIe MEKPOKOHTPOJIIEPHI cemeiictBa AVR

O630p mukpokoHntpoiuiepoB AVR — Apxutektypa u
opranm3amusi mamsatd  cemeiictBa  Classic.  Cmoco0Osl
agpecauuu.  SlOpo  LEHTPAJBHOIO  MPOLIECCOPHOIO
yctpoiictBa AVR. CucreMHass CHHXpOHU3ALMsI U TAKTOBBIE
UCTOYHUKHU. YTIpaBJIE€HUE YHEPTONOTPEOICHUEM U PEKUMBI
cHa. Cucrema komana. [Ipumepsl nporpaMMmHupoBaHUs Ha
accemOuiepe AVR. IIpepriBanus. IlopTel BBOAA-BBIBOAA.
AnbpTepHaTUBHbIE PYHKIIMU MTOpTa. BHENIHNE npepbIBaHUS.
AHaznorosbslii komnapatop. TaliMepsl MUKPOKOHTPOJLIIEPOB
ATmega 8-pa3p. Ttaiimepsi-cuetunku 0, 2 u 16-pa3sp.
TalMEePhI-CUETUUKHU 1, 3. AmnanoroBo-1udpoBoit
npeoOpaszoBarenb. [locnenoBarenbHblil  nepudepuitHbIi
untepdeiic — SPl. YHuBepcanbHBII CHHXpPOHHBIH U
ACUHXPOHHBIN  IOCIEAOBATENbHBIA  MPUEMOIIEPEIATUYHK.
JByxnpoBoaHO# nocieaoBarenbHbiii uaTepdeiic TWI.

12

10 18

3.

16-Tu pa3psiiHbIe MUKPOKOHTPOJLIEPHI cemeiictBa MSP430

[TporpamMMHo-arnapaTHbie CpelcTBa
MUKPOKOHTPOJUIEPHBIX CUCTEM. ANIPECHOE NMPOCTPAHCTBO.
Flash-mamsars nporpamm. O3Y. Ilepudepuitnpie MOmyIH.
Peructpsl cnenumanbHOro HazHaueHWs. 16-pa3psaHblil
RISC OII. Pexumbr agpecanuu. CucremMa KOMaH]I.
Kontpomiep DMA. O6paboTka npepsiBaHui. [IpruHIMIIEL
MIOCTPOEHHUS YCTPOUCTB ¢ HU3KUM SHEPronoTpeOIeHUEM.
[MudpoBbie  BXoabl/BbIXOAbl.  Opranusamus  oOMeHa
JaHHBIMU uepe3 MapajuienbHyro muHy. [loaxiroueHue
KKH, anroput™ MHULIMAIA3AIUY, IpaniBep.

CoenuHeHve ¢  BHEHNIHMMHM  yCTPOMCTBAaMHU  uepe3
IIOCJIEI0BATEIbHBII uHTepdeiic USART.
[TpeoOpazoBarenu UART/USB/POL. Cxembl

14

10 19




MOJKJIIOUYEHUS] U1 0COOEHHOCTH HCIIOIb30BaHHUS.
ITocnenoBarenbHass mmHa [2C. Pacmupenue mnopToB
BBOJIa/BBIBOJIA. Crpykrypa PCA9538, cxema
MOJIKIJIIOUEHUS, IpaiiBep.

Coenunenue embedded-cuctem C IP-ceTsimu.
Apxutexktypa wMoayas  W3100 ans  anmapaTHOM
peanuzanust creka mnportokosnoB TCP/IP. TlogkmrodeHwme
moayist W3100 k mukpokoHTpouiepy MSP430. Pexum
MPSMOM U KOCBEHHOM LIWHBI, IOJKJIFOYEHHUE O MPOTOKOIY
12C.

[ludppoBeie  martumku  temneparypsl  TMP275 u
OCBEILIEHHOCTH TSL2561T. [Tpuniun paboTHI,
BHYTPEHHSISI ~ OpraHu3alus, CXEMbl  MOAKIIOYCHUS,
IPOrpaMMHBIE paiBepHI.

Amnanoroseie gatamku. AL[T12. Bsibop anamoroBoro
nopra. ['eHepaTop OHOpHOro HaMpsHDKEHUA. PeXUMBI
npeoOpazoBannii ALIII12. Jlatuuk Toka INA139, natumx
Brnaxknoct HIH4000. Ilpuniun paboTel, BHYTpPEHHSIS
OpraHu3aiys, CXeMbl TMOJKIIOUEHHUS, MPOrPaMMHBIC
JIpaiiBepHl.

Hcnonp30Banue Komrmaparopa W TaiMepa Uit paboThl ¢
PE3UCTUBHBIMU JaTunkamMu. OYHKIIMOHUPOBAHUE Talimepa
A. BpiOOp uCTOYHMKA TaKTUPOBaHUS. YIIpaBlIeHUE
PEKUMOM Taiimepa. broku 3axBaTa/CpaBHEHHUS.
QDyHKIHMOHMPOBaHUE Komnaparopa A.

BCET'O

34

34

55




4.2. ConeprxaHue NPaAaKTHYECKUX (CEMUHAPCKMUX) 3aHATHI
He npenycMoTpeHO yueOHBIM IJIaHOM

4.3. Conep:xaHue JJaDOPATOPHBIX 3aHATHIA

Ne HaumenoBanue Tema mabopaTopHOTo 3aHATHUS K-Bo CamocrosTenbHas

/ e pabora Ha
/11 pasaciia JMCHUITIINHBL qaCcoB TOATOTOBKY K

ayAUTOPHBIM
3aHSTHSIM

cemectp Ne 6

1 8-Mu pazpsHbIe [ToaxmroueHre BHEIIHEW MTaMSTH U €€ 2 2
MUKPOKOHTPOJUIEPHI | TECTUPOBAHHE

2 cemerictrea MCS-51 Opranu3zanust 3aJaHHBIX HHTEPBAJIOB 2 2
BpPEMEHU

3 OCHOBBI OpraHu3auu 2 2
MOCJIEIOBATEIBHOTO MTOpPTa

4 OTtoOpakenue nHbopMauu B 2 2
cuctemax ¢ MK-51

5 W3ydenue npuHIUIIOB pabOThI UG PO- 2 2
aHaJIOTOBBIX peoOpa3oBaTeneit

6 W3ydeHue npuHIMIIOB pabOThI 2 2
aHajoro-udpoBbIX IpeodpazoBaTeseit

7 HccnenoBanue mMpoOTHO-UMITYIBCHOM 2 2

MOJYJISIIUHU, PEATU30BAaHHOM
MHUKpOKOHTposiepoM MK-52

8 8-Mu pa3psiiHbIe W3yueHne cucteMbl KOMaH/I U 2 2
MHKPOKOHTPOJIJIEPbl | OCHOBHBIX [TPUHIIUIIOB
cemerictea AVR IIPOrpaMMHUPOBAHUS

MUKpPOKOHTpoJIepoB AVR Ha npumepe
paboTHI C MOPTaMHU BBOJ1a/BBHIBOJIA

9 W3y4yeHne NpUHIAIIOB IPOIPaMMHOTO 2 2
yIIpaBJICHUS] BHEITHUMH yCTPOHCTBAMHU
Ha NpUMepe BbIBOJa HH(OpMAIK Ha
rpadpuyeckuii JKKHU

10 W3ydeHne mpuHIUIIOB 00pabOTKU 2 2
NpephIBaHHUI Ha TIPUMEPE YIPABICHUS
BCTPOEHHBIMU B MUKPOKOHTPOJLIEP
TaliMepaMHU-CYETYUKAMU

11 N3y4yeHne NpUHLIUIIOB OPraHU3alUH 2 2
oOMeHa JaHHBIMH I10
nocje10BaTelbHOMY HHTEpdecy
MEXIy MUKpPOKOHTposuiepoM AVR
ATmega328 u IIDBM

12 W3yueHne npuHIMIIOB pabOThI CO 2 2
BCTPOCHHBIM B MUKPOKOHTPOJLIEP
aHaJIOrOBO-IIU(POBHIM
npeoOpaszoBarenem

13 16-Tu pazpsiHble N3y4yeHne npuHIAIIOB IPOIPaMMHOTO 2 2
MHUKPOKOHTPOJUIEPHI | YIPaBICHHUS BHEIIHUMH YCTPOHCTBAMH
cemeiictea MSP430 | Ha mpumepe BbIBOAA HHPOPMALIUK HA
1M (pOBOH MHAUKATOP

14 Opranuzanus oOMeHa JaHHBIMH 110 2 2
nocneaoBarenbHoMy uHTEpdeiicy USB
MEXJ1y MUKpPOKOHTposuiepoM MSP430




u IIDBM

15 N3yuenne mpuHIIUIIOB OpraHU3aIuu 2 2
oOMeHa JTaHHBIMH 110
nocyenoBareapHoMy uaTepdeiicy 12C
Ha TIpUMepe yIpaBlIeHUs OJIOKOM
CBETOJIMOJIOB U MPOTPAMMHOI0 OMpoca
KJIaBUATYPBI

16 N3yuenne npuHIUIIOB 00pabOTKH 2 2
IpepbIBaHUM HA PUMEPE YIPABICHUS
BCTPOEHHBIMHU B MUKPOKOHTPOJLJIEP
TaliMepaMU-CYETYUKAMU U
KOMIIapaTopoM

17 W3yueHne npuHIMIIOB PabOTHI CO 2 2
BCTPOCHHBIM B MUKPOKOHTposuiep 12-
i outHBIM ALl Ha mpuMepax
U3MEPEHUS] OTHOCUTEIHHON BIAKHOCTH
¥ M3MEpEHHsI TOKA MOTPeOICHHS

HUTOTIO. 34 34

BCETO: 34 34

4.4. Conep:xaHue KypcoBOI0 MpPoeKTa/padoThl
He npenycMoTpeHo yueOHBIM IIJIaHOM

4.5. Conep:xxanue pacueTHO-rpa¢gpuuecKoro 3aJanms,
MHIMBHIYAJIbHBIX JOMAIIHUX 3aJaHUH

lens pacueTHO-TpaduuecKoro 3afaHusi — 3aKPEIUICHUE HaBBIKOB CO3/aHUS,
MOJYJIbHBIX MporpamMM Ha s3bike CH ISl yIpaBJIeHUs] MUKPOKOHTPOJIJIEPHON CUCTEMOM
3aJlaHHOM  apXUTEKTYyphl, pa3paboTka JpaiiBepoB NEepUPEPUMHBIX  YCTPOUCTB
MUKPOKOHTPOJUUIEPHBIX ~ CHCTEM, OpraHW3alus B3aUMOJACHCTBUS C  OOJauYHBIMU
ceppucamu. IlocranoBka PI'3  ocymiecTBiseTcss BEAYIIMM  MPENOAaBaTelieM
WHJUBUTYAJIBHO TSI KQXKIO0TO CTY/ICHTA.

Hampumep, cryaentam npeniaraercsi pa3padoTaTh MIpOrpaMMBbl J1JIS:

- cuCcTeMbl cOOpa JaHHBIX O MHUKpPOKIMMATe B IOMEIIEHWHW Ha 0a3ze Jaryuka
KadyecTBa Bo3ayxa MQ-135, marumka BiaxkHOCTH M Temmeparypbl AM2302, momyns
ESP8266, Arduino UNO u loT cepsuca Blynk;

- opranu3anuu 6ecrpoBoHOM cBsi3u Ha 0aze Arduino UNO u moayns GSM/GPRS
SIM900;

- ymHo# unrepHeT-Terumibl 10T Ha 6a3ze Arduino UNO, Ethernet momynst W5500 u
cepBuca iocontrol.ru;

- yIpaBJeHUs CEpBOMPUBOaMU ¢ oMotk rupockona MPU6050, Arduino UNO ¢
BbIBOZIoM nH(popManuu Ha rpaduueckuit TFT nucrmeit Adafruit 160x128 nukcenei;

- MOHUTOPHHTA TEMIIEpaTyphl BO3AyXa B peasibHOM BpeMeHnu Ha 6aze Arduino UNO,
natuuka remnepatypbl LM335 u moaynst DS1307 ¢ xpanenueM nannbix Ha SD-kapre;

- YIaJIGHHOTO MOHUTOPUHTA TEMIIEPaTyphl M BIAXKHOCTH MPHU MOMOITU cMapTQOHa,
natunka DTHI11, Ethernet mogynss W5100, Arduino UNO u cepBuca RemoteXY;;

- omnpejeneHnus MectonoiokeHus ¢ nomompio GPS-npuemanka u Arduino UNO c
BbIBOZIOM HH(opManuu Ha rpaduueckuit TFT nucnneit Adafruit 160x128 nukceneii;

- opraHuzanuu jnoctyna B nomernienue ¢ nomoibio RFID-monyns RC522 na Gaze



Arduino MEGA.

B mportecce  BBITIOJHEHUS PacYCTHO-TPAQUUICCKOrO 3aJlaHUsl OCYIIECTBIISETCS
KOHTaKTHas pabora oOyudarormierocs ¢ mpernogaBateneM. KoHCynbTamuu mpoOBOIATCS B
ayTUTOPHH.

5. OHEHOYHBIE MATEPHUAJIbI U151 IPOBEJEHUA TEKYILIEI'O
KOHTPOJIA, IPOMEXYTOYHOU ATTECTAIIUN

5.1. Peanu3zanmnsa KkoMneTeHui
1 Kommnerenmus [1K-2. Crioco0eH pa3padaTeIBaTh IPOrpaMMHOE o0ecieYeHUE IS

BCTPAMBACMBIX ONPOrpaMMHO-AIINAPATHBIX HJ'IaTd)ODM
(K00 u hopmynUpo8Ka KomnemeHyuu)

HanmeHnoBanue MHAMKATOPA DOCTHKECHHS
Hcnonb3yemble cpeicTBa OLICHUBAHMS

KOMIIETEHIIUH
[1K-2.1. Pa3pabaTbeIBacT mporpaMmmMHOe JuddepeHunpoBaHHbId  3a4eT, 3ammra JabopaTopHOU
O6€CH€'~I€HI/I€ BSaI/IMOIIeﬁCTBPISI pa6OTbI, TCCTUPOBAHUEC, BBIIIOJTHECHUE pacueTHO-
MIPOrpaMMHO-aNMapaTHBIX KOMIIOHEHTOB rpaduyecKoro 3a1anus

BBIYUCIIUTCIBHBIX CUCTEM

5.2. TunoBsbIe KOHTPOJIbHBIC 3alaHUsA 1JIA HpOMe)I(yTO‘IHOﬁ arTrecranmmn

5.2.1. IlepeyeHb KOHTPOJIBHBIX BONIPOCOB (TUIIOBBIX 32IaHU )
11 [ pepeHIIUPOBAHHOIO 3a4eTa

HanmenoBanue CopepxaHue BOIPOCOB (TUIIOBBIX 3aJaHU)
Ne | paznena aucUUIUIMHBI
n/m
1.| 8-Mu pazpsiHbie OTnuuuTenbHble 0COOEHHOCTH KOHTpOIIIepoB cemerictBa MCS-51.
MHKPOKOHTPOJIIEPHI CrpyKTypHasi opraHusanusi MUKPOKOHTpoJuiepoB cemeiictBa MCS-
cemeiicrea MCS-51 51.
(MK-2.1) Pacnipenenenne namsaru manasix MCS-51.

Pacnpenenenue namsaru nporpamm MCS-51.

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

Cucrema komanag MCS-51. Tumnsl komaHz,

Mertoast agpecannu MCS-51.

Komanp! nepecsuiku ooMeHa u 3arpysku MCS-51.
Apudpmernueckne komanas MCS-51.

Jlornueckue komanasl MCS-51.

Komanapl, onepupyromue ¢ outamu, B cucreme komang MCS-51.
Komanns! ycnoBHbIX nepexogos MCS-51.

Komanas! 6e3ycinoBHbIx nepexoaoB MCS-51.

KomaH el ”HKpEMEeHTa 1 IEKPEMEHTA.

Pexwumbl padotsl O u 1 Talimepos/cuetTunkos MCS-51.

Pexxumebl pabotsl 2 1 3 taitmepos/cuetTunkoB MCS-51.

Pexxnmbl mpepeiBanuii MCS-51. IIporpamMMmupoBaHne peKMMOB
IIPEPBIBAHUN.

[Tpuopurers! npepsiBannit MCS-51.

Pesxxumebl paboThl mocnenoBarenabHoro nopra MCS-51.

CocTaB ¥ Ha3HauYEHUE PETUCTPOB crielUaIbHbIX GyHKImit MCS-51.
MCS-51. N3mepenue mupUHbI UMITYIBCOB C MOMOIIIBIO Taiimepa 1.
Opranu3zanus npepeiBaHuil B MUKpoKoHTpoJuiepe MCS-51.
Pesxxumbl paboThl MUKpOKOHTpoJutepa MCS-51.

2.| 8-mu paspsiTHBIC Cuctema KOMaHJ MUKPOKOHTposuiepoB AVR




MHUKPOKOHTPOJLIIEPHI
ceMmerictBa AVR
(TIK-2.1)

ITocnenoBarenbHbIN nepupepuiHbINA uHTEepdeiic SPI
MHUKpPOKOHTposiIepoB AVR.

ApxutekTypa MUKpokoHTposiepoB AVR cemelicta Classic.
Opranuzanus naMaTi MUKpOKOHTpoJuiepoB AVR.

Cucrema KoMmaHJ MUKpPOKOHTposuiepoB AVR

AVR. Taitmepsl/cuetTunku. OOIIHE CBEACHUS.

AVR. [IpepbiBanus OT TaliMEpOB-CUETUUKOB.

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

AVR. Taitmepsi-cuetunku 0 u 2. HopManbHbIN pexuM paObOTHI.
AVR. Taitmepsi-cuetunku 0 u 2. Pexxum OsicTpoii IIIMM (Normal).
AVR. Taiimepsi-cuetunkn 0 u 2. Pexum cOpoca TtaiiMepa mnpu
cosmagennn (CTC - Clear Timer on Compare Match).

AVR. Taiimepsi-cuetunku 0 u 2. Pexxum IIMM c TouHO#l da3zoii
(Phase correct PWM).

AVR. Pexum obicTpoaeiictyronuii III1M (Fast PWM)

AVR. AcunxponHnas pabota TaiiMepa-cuerurka 0.

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

.| 16-Tu pa3zpsiiHbIe
MUKPOKOHTPOJIICPHI
cemerictea MSP430
(MK-2.1)

Cucrema TaKTUPOBaHUSI MUKPOKOHTpoJuiepoB MSP430.

AJpecHo€e POCTPaHCTBO MUKPOKOHTpoJiepoB MSP430.
Cuctemuslii cOpoc u naunranu3amnus MSP430.

[IpeppiBanust  MSP430. Mackupyemble U HEMacKUpyeMble
IIpEphIBaHMS.

O06pabotka npepoiBanuit MSP430. BekTops! npepbIBaHUA.

Pexumbl padbotsr MSP430.

16-paspsignoe RISC CPU MSP430.

Peructper HITY MSP430.

Pexumbl agpecanun MSP430.

Cucrema xomann MSP430. Komanabl ¢ JBOWHBIM ONEPaHIOM.
Komange! ¢ onuHouHbIM OniepanioM. Komanael nepexona.
OcHoBHol Monysb TakTupoBanusd MSP430. biok-cxema.
Cynepsusop HanpskeHust nutanus MSP430.

Konrpomiep IIJIT MSP430. bnok-cxema u (yHKIIMOHUpOBaHHE
koHTpoiepa [IJIII.

Pexumbl nepenoca IIJII. Opunounblii nepeHoc. biounsle
nepeHocsl. [lakeTHo-0104HbIE TIEPEHOCHI.

[Tudpossie nopThl BBOAA/BbIBOIa MSP430.

Cropoxeoii Taitmep MSP430.

Taiimep A MSP430. CTpykTypa U pe>XUMbl pabOTHI.

Tatimep A MSP430. Moaynb BeIBOA.

Taiimep B MSP430. CtpykTypa 1 pexumMbl paboThI.

[Tepudepuiinpiii unrepgpeiic USART MSP430 B pexume UART.
ACHHXpOHHBIE ~ KOMMYHHUKalMOHHBIEe  ¢opmarel.  KoHTposep
ckopoctu nepeaaun UART. IIpepsiBanus UART.

[lepudepuiinpiii untepdpeiic USART B pexume SPL  Pexumbl
Beaymero/Begomoro  SPI.  VYmopaenenue TakTupoBanuem — SPL
[TpepwiBanus SPI.

[lepudepuitnpiii  unreppeiic  USART B pexume  12C.
Odyuknmonuposanue 12C. Pexumsr  agpecanmun  12C.  Pexum
Benyuiero 12C. Pexum Benomoro 12C. IlpepsiBanus 12C.

Monyne ALII12. Crpyktypa u (QyHKUMOHHpOoBaHuEe. Bribop
TaKTUPOBaHMUs TMpeoOpa3oBaHMs, BBIOOP aHAJIOrOBOIO  IOPTa,
TE€HEepaTop OIMOPHOrO HaIpsDKEHUsA. PaclIMpeHHBIM M MMIYJIbCHBIN
pexxuM BeIOOpKH. [TamsTh mpeobpazoBaHuid.

Pexumbl mpeoOpazoBanuid  ALII12. OpHOKaHaJIbHBIA PEXKUM C




OJMHOYHBIM  TpeoOpa3oBaHHEeM. PexuM  mocienoBaTelbHOCTH
kaHaioB. [loBTopstomuiicss OJHOKaHAJIBHBIA peXuM. Pexum
MIOBTOPSIOLIEHCS  IOCIENOBATEIBHOCTH  KaHaiuoB. IIpepbiBanus
ATIIIT12.

LIAIT12. CtpykTypa u ¢ynkuuonupoBanue. Sapo LIAII12. Beibop
nopra [IIAII12. MHcrounux omnopHoro Hampsbkenus [IAIT12.
KamuOpoBka  cmemeHust — BbIxogHoro — ycwinutens — LIAITI2.
IIpepriBanus u peructpsl [HAIT12

Tumnosbie NMpuMEpPbI 3axa4
TunoBsle 3a1a4u Ha a3zvike Accemonepa MCS-51
3agaua 1. Paccunrars 3Hauenue Gpynxmuu Y = 15x+10 ( X u3MeHsercs B unTepBane ot 5 g0 20 ¢
maroM 1). Pesynbrar pazmectuts B PIIJ] ¢ anpeca 40h (B MaccuB mociienoBaTelIbHO 3aHECTH CHadYaja
MJIQIIINH, 8 3aTeM CTapIIi OalT pe3ynbrara).
3agava 2. Paccuurats 3nauenne Gynkuun Y = 3X+15 ( x usmenserca B uarepsane ot 10 mo 100 ¢
maroM 10). Pesynberar pasmectuts B PI1J] ¢ angpeca 30h (B MaccuB mocienoBaTebHO 3aHECTH CHavaja
MJIQJIIINM, a 3aTeM CTapIIuil OalT pe3yapTaTa).
3agavya 3. Paccuurars 3nauenue Gynxuun Y = 5X - 50 ( X usmensercsa B untepsaie ot 0 1o 20 ¢
marom 2). Pesynbrat pazmectuts B PIT/] ¢ agpeca 30h.
3agaua 4. CocraBuTh NporpamMMy BBIYMTAHHUS YETHIPEXOANTOBLIX O€33HAKOBHIX 4mcel. Ilepsoe
yucno Haxonutes B PIIJ] mo agpecy 30+33h, Bropoe — o agpecy 38+3Bh. Pesynbrar momectuts Ha
MECTO TIEPBOTO OIepaH/a.
3agava 5. Maccus uncen OblI apXMBUPOBAH U IMIOMEILEH B HOBBI MacCHB, B KOTOPOM HPEIbITY LN
3JIEMEHT YKa3bIBaeT YHUCIO, a MOCIEAYIOUMH — KOJIMYECTBO IOBTOPEHHUM 3TOr0 4YMcjiIa B UCXOJHOM
MaccuBe. B pesynbTHpylomeM maccuBe omucaHo 8 map yucen. HallTh cymMmy 4Yi€HOB HCXOIHOTO
MaccuBa. Pe3ynbrar pazmectuts B peructpax R3, R4, RS.
3aga4va 6. Paccuurars 16 3nauenuii pynkuun Y=250/X (mus X, naynnaromterocs ¢ 10 ¢ marom 8).
Pe3ynbTathl OKpyriauTh 10 1ea0ro 3HaueHus u pazmectuts B PIT/] ¢ agpeca 40h.
3agaua 7. [lepeBecT OQHOOANTOBBIN IIECTHAAUATCPUYHBIA OMEpaH] B JBOMYHO-AECCATUYHBIN
ynakoBaHHbIN (opmat. Mcxonuelii onepans Haxoautcst B peructpe RS. PesynbTar pasmecTuts B
peructpax R4 (uucno coren) u R3 (necatku, equHUILIBI).
3agaua 8. B PIIJI, HauuHas c aapeca 30h naxomutcsa maccuB u3 20 smementoB. Ilom-cumrath
KOJIMYECTBO 3JIEMEHTOB MaccuBa, nomaBmmx B uHTEepBal oT 50 mo 100. Pe3ynbTaT 3amoMHUTH B
peructpe RS.
3agauya 9. B PIIJI, HauuHas ¢ anpeca 30H, naxogutcs maccuB u3 16 uncen. Hailtu MakcuManbHbIHA
3JIEMEHT MaccuBa U momMecTuTh B R2 ero 3Hauenue, a B R3 ero anpec.
3amaua 10. B peructpe RS HaxomuTcss NBOMYHO-AECATHYHBIN onepania. llepeBectn omepana B
IECTHAAATEPUYHOE 3HAYEHHE U TOMECTUTH B RS
3agaua 11. B PIIJI, HaunHas ¢ aapeca 20h, Haxonutcs MaccuB u3 16 snemeHToB. [loa-cuutars u
COXpaHUTh B perucrtpax: R2 — KOIM4YecTBO 3JIEMEHTOB MacCHBa, MEHbIIMX 3HadeHus 128; R3 —
KOJIMYECTBO JIEMEHTOB MacCHBa, paBHBIX 128; R4 — konmndyecTBO 21eMEHTOB MaccuBa, 60mbiux 128.
3agauva 12. B PIIJI ¢ agpeca 20h Haxomurtcsa MaccuB, coctosmumil u3 16 snementos. CyMMHUpOBATh
3JIEMEHTBl MAacCUBa JO0 TeX IOp, MOKa 3HaueHHe cymMMbl He mpeBblcHT 512. Bermate B R3 HOMED
3JI€MEHTa, Ha KOTOPOM MPOM30LUIO MNepenoiaHeHue. Ecam cyMMa 3J1eMEHTOB HE JOCTUIIA 3HAUYECHHS
512, To BeIAaTs B peructpe R3 3nauenne 0.
3agaua 13. [nsa pysxuuu Y=20X+45 Beimath B R2 mepBoe 3HaueHHe apryMeHTa, IIPH KOTOPOM
3Ha4yeHue QyHKuuu npesbicuT 1024. HayansHoe 3HaueHune aprymenta X=10.
3agauya 14. B PIIJI ¢ agpeca 20h Haxomurcsa MaccuB u3 16 dyncerr. DaeMeHTaMK MacCHBa SBIISIOTCS
gucna 32, 64, 96 u 128. [logcuutate u coxpanuTh B peructpax R4 + R7 komnuecTBO MOBTOPEHUI
Ka)KJIOTO AJIEMEHTA.
3agauva 15. B PIIJ] no agpecam 20h+2Fh maxoamtcs maccus. C agpeca 30h cosmaTe Maccus, B
KOTOPBIN BXOJAT aJpeca 3JIEMEHTOB MEPBOro MaccuBa, paBHbIX 128. B peructpe R2 coxpanuts uuciio
3JIeMEHTOB, paBHBIX 128. IIpepBaTh BBHIMOIHEHHE MPOTPAMMBI, €CITU OyAeT HalJEeHO 5 AIIEMEHTOB CO




3HaueHuem 128.

3agauya 16. B PIIJI ¢ agpecos 20h u 30h HaxomsaTcsa 2 MaccuBa, COCTOAIIME M3 16 >Ie-MEHTOB
KaxabIi. [loncunTaTh KOJIMUECTBO 3JIEMEHTOB IIEPBOTO MACCUBA, KOTOPbIE UMEIOT paBHbIE 3HAYECHUS
BO 2 MaccuBe. Pe3ynbraT 3aHecTu B peructp R2.

3agaua 17. Jlna pynkuun Y=40X+10 nony4uts nepsoe 3HaUY€HHE, NpeBbIIamee 512, HaunHas ¢
X=1. 3nauenue aprymenra 3anucath B R4, pynkmuu - B RS, R6.

3agaua 18. B BIIJI, nauunas c agpeca 100h, Haxonutca maccus u3 10 snementos. Ilonyuuts B
peructpe R3 uncno snemenTtos, paBubix S5h. Cuer npepBarh, €CIHM YUCIIO 3JIe-MEHTOB MPEBBICHUT 3.
3agauva 19. J{na gynkuuu 15X+85 Haiitu mepBoe 3HaYeHUE apryMeHTa, OPHM KOTOPOM MJIAIIHii
OaiiT ¢pyHkIMu paBeH 155.

3agaua 20. B BII/] ¢ aapeca 300h naxomutcs MaccuB U3 15 uncen. DieMeHTaMu MacCHBA SBIISIOTCS
guciaa 10, 20, 30 u 180. I[Togcuurtath U coxpaHuTh B perucrpax R4 - R7 xonnuecTBo mOBTOpEHMI
KaX/10T0 2JIE€MEHTA.

3agauya 21. B noprel mukpokontpomiepa P0-P3 mocTymaroT JBOMYHO-AECATHYHBIE JaHHBIE.
[lepeBecTr naHHBIE B MIECTHAAIATEpUUYHBIN (popmat u pasmecTuth B PIT/] mocnenoBaTensHO ¢ agpeca
30h.

3agava 22. Beigars nocne0BaTensHo B mopThl P1 v P2 MEUKPOKOHTpPOJIIEPA COMEPIKMMOE MITAIIINX
0aliT CUETUYUKOB B IBOMYHO-AECATHYHOM (hopmate (B P1 — coTHu, B P2 — necsaTku v eAMHUIBI).
3agaua 23. B noprer P0-P3 nocrymaror mectHaauarepudHble AaHnbie. 3anectu B PI1JI, HauuHas ¢
anpeca 40h KOIM4YEeCTBO €AMHMULI, TOCTYIMBIIUX B KAXKIIBIA TIOPT.

3amaua 24. Jlna xaxnoro us peructpoB RO, R3 u perucrpa-pacmmpurens B mocnemnosarensHo
BbIJIaTh B MOPTHI THPOPMALIUIO O COAEPKUMOM PETUCTPOB:

. PO - npsmoe 3naueHue Oaiira;

. P1 - uHBepcHOe 3HaueHue OaiiTa;
. P2 - xommuecTBO HOIEl B OaiiTe;

. P3.0 - ¢hmar KOHTPOIIS HA YETHOCTD.
3agaua 25.

B kaxnpiif u3 nopros PO+P2 mocTtynaioT naHHbIE OT JBYX UYEThIpEXpa3psAIHBIX JaT4YMKOB. Beinath B
nopt P3 cymmy mectu JaT4MKOB, NOAKIIOYEHHBIX K mopTam PO-=P2.

3aga4va 26. 3amucars B peructpbl R3, R7 u perucrp-pacumpurens B npousBeienre ux crapiiei u
MJIAJMIEH TeTpaabl COOTBETCTBEHHO.

3agaya 27. Beinars B moptel PO+P2 xomu4ecTBO enuHumIl, coaepikammuxcs B peructpax RO,R7 u
perucrpe-pacimupurene B cooTBeTCTBEHHO

Tunosble 3axa4u 0112 mukpokonmponnepoé AVR

3agaua 1. Paszpa6orats mporpamMmy, BBIIOJHSIONIYI0O B OECKOHEYHOM LHKJIE IOCIIEN0BATENBHOE
BKJTIOYEHUE/BBIKIIIOUEHHE 1-TO, 3-T0 U 6-TO CBETOAMOJIOB C MHTEPBAJIOM 2 C.

3amaya 2. PaspaGorars mporpammy, (GHKCHPYIONIYK0 HaXkaTHsi Kiasum 1, 6 m 12 MaTpuuHOii
KJIaBUATyphl BKIIOYEHHEM CBETOAMOA0B 1, 2 u 3 coOOTBeTCTBEHHO. Brixon M3 nuKia ompoca
OCYILIECTBIISAETCS NPU HaXkKaTuu kinasumm F1.

3agaua 3. PaszpaGorarh mporpamMmy, BHIBOASINIYIO HAa DKpaH OEryllyr CTPOKy (Ha3BaHHE Bamleii
IpYMIbl) CHU3Y BBEPX.

3agaua 4. PazpaGorars nporpamMmy, BBHIBOJISILYIO Ha DKpaH CTPOKY NMOOYKBEHHO IPH HAXATHU Ha
kHonky F1. nmpu Haxkatuu Ha kHONIKY F2 mocnennss OykBa CTPOKH JTOJKHA YJaNsAThCS.

3agaua 5. Pazpaborars mporpammy, BHIBOASIIYIO HAa SKpaH MPAMOYTonbHUK. [Ipu Haxkartnn Ha F1
MPSIMOYTOJIBHUK JIOJDKEH YMEHBIIAThCS, €CIIU pa3Mep MPSMOYroJbHUKA CTAaHOBUTCS MeHbIIe ueM 10 x
10 nukceneit, To mpu HaxaTh Ha F1 OH 1OJKEH yBEIMYUBATHCS.

3agavya 6. PaspaGorarts mporpamMmy, BEIBOASILYIO HA dKpaH ceKTop kpyra 150 rpaaycos u paguyca
25 nukcenei.

3agaua /. PazpaGorare  mporpamMmy,  BBIIOJHSAIONYIO B OECKOHEYHOM  IMKIIE
BKIJIIOUEHUE/BBIKIIIOUeHHEe 1-To cBeroamoma: ympasistomiee mpepeiBanne TIMERI OVF vect,



yacrora cueta fpl = 43200 I'm.

3agaua 8. Pa3pabotate  mporpamMmy,  BBIMOJHSIONIYIO B OECKOHEYHOM  ITUKIIC
BKJIFOUCHUE/BBIKIIIOUEHHE 2-TO cBetoauoaa: ymparisitoniee mnpepeiBanne TIMERO OVF vect,
gacroTa cueta fpl = 10800 I'm.

3agaua 9. Pazpabotath  mporpammy,  BBIIOJHSIONIYFO B~ OECKOHEYHOM  IUKIIE
BKJTFOUEHUE/BBIKIIIOUECHHE 3—T0 cBeToaunoa: ynpasisitomniee npepbisanne TIMER1 COMPA vect, fpl
=43200 I'u, OCR1A=40000.

3agaua 10. PaspaGorats  mporpamMmy,  BHIIONHSIONYIO B~ OGCKOHEYHOM  IHKIE
BKJIIOUeHUe/BbIKIIOYeHne 0-ro U 7-T0  CBETOAMOOB:  YOpPAaBIAMOIIEE  IPEepbIBaAHHE
TIMER1 COMPB _vect, fpl =43200 I'u, OCR1B=50000.

3agaua 11. Paspa6orars nporpammy nepenaun 100 uucen (ot 0 10 99) u3 mukpokonrpomiepa AVR
ATmega 328 B IIDBM no untepdeticy RS232C B coorBercTBUHM ¢ mpoTokosioMm: Mmoayiab USARTI,
ckopocTh oOMeHa maHHbIMH 19200 Out/c, pexkuM oOMeHa aCHHXPOHHBIN, 8 OMTOB JaHHBIX Oe3 OuTa
YETHOCTH.

3agaua 12. Paspa6orars nporpammy nepegadu 50 uucen (ot 20 10 69) u3 mukpoxonTposiepa AVR
ATmega 328 B [I9BM mno untepdeiicy RS232C B cooTBercTBUM ¢ mpoTokosom: moayis USARTI,
cKopocTh oOMeHa naHHbIMU 38400 OuT/c, peskuM oOMeHa aCMHXPOHHBIM, 8§ OMTOB JaHHBIX Oe3 OWTa
YETHOCTH.

3agaua 13. PaspaGorats nporpammy nepenauu 20 uncen (ot 10 10 29) u3 mukpokonTposiepa AVR
ATmega 328 B [I9BM mo unrepdeiicy RS232C B coorBercTBUM ¢ mpoTokonoM: moayinb USARTI,
CKOpOCTh oOMeHa mdaHHbIMU 57600 OuT/C, pekuM OOMEHA aCHHXPOHHBINW, 7 OMTOB JaHHBIX 03 OuTa
YETHOCTH.

3agaua 14. Pa3paboraTe mnporpamMmy, BBIIOJHSIOLIYI0 W3MEPEHUE TEMIEPaTypbl B PEXKUME
OJIMHOYHOTO TpeoOpazoBaHusi (AEMUTENb YacTOThl paBeH 2) U (GOPMHUPYIOUIYIO CUTHAJ
MIPEIYNPERACHUS C TOMOIIbIO OJI0Ka CBETOAMO/IOB, €CIIM 3HaUeHUe TeMiepatypsl mpeBbicuT 30°C.
3agaua 15. Pa3paboraTe mnporpamMmy, BBIIOJHSIOLUIYI0 H3MEPEHUE TEMIEPaTypbl B PEXKUME
HEMpPEepBIBHOIO MpeoOpa3oBaHus (AEIUTENb YacTOTHl paBeH §) U (QOPMHUPYIOUIYIO CUTHAI
MPEAYIPEKACHUS C TTOMOIIBIO0 0JI0Ka CBETOIMOIOB, €CIIM 3HAYeHHE TeMrepaTypbl mpeBbicuT 40°C.
3agaua 16. PaspaGoraTh nporpamMmy, BBINONHSIONIYE) H3MEPEHHE TEMIEPaTyphl B PEKHME
OJIMHOYHOTO TMpeoO0pa3oBaHus (AE€TUTENb YacTOThl paBeH 64) U (QOpMHPYIOIIYIO CHTHAIBI
MIPENYNPERKACHUS C IOMOIBIO 0JIOKa CBETOJUOJIOB, €CIIM 3HAYEHUE TEMIIEPATYpPhl BHIXOIUT 32 paMKU
muanasona 25°C < T < 30°C.

3agaua 17. Pa3paboraTe mnporpammy, BBIIOJHSIONUIYI0 H3MEpPEHUE TEMIEpPaTypbl B PEXKUME
HENpPEepBIBHOIO TMpeodpa3oBaHus (IAEMUTENb 4YacTOThl paBeH 128) u  (QOpMHUpYIOIIYI0 CHTHAIbI
NPESYNpPEXACHUS ¢ TIOMOIIBI0 0J0Ka CBETOMOJIOB, €CIIU 3HAYCHUE TEMIIEPATyphl BBIXOAUT 32 paMKHU
nuanazona 30°C <T <40°C.

Tunossle 3axa4n 0.1 Mukpoxoumponiepos MSP430

3agaya 1. PaspaGorars mporpammy s MUKpOKOHTposiepa MSP430, KoTopasi BBINOJIHSET BBIBOJ
uHpopmanuu (Pamunusi, UM U OTUYECTBO CTYAEHTA, U TPYIIY) HA SKpaH LHUPPOBOrO MHAUKATOpA
WH1602A-NGG-CT.

3amaya 2. Paspaborars mporpammy mnepenaur 100 umcen (ot 0 10 99) ¢ MHKPOKOHTpOILIEpa
MSP430F1611 k II9BM uepe3 unrepdeiic USB B cootBercTBUU ¢ mpoTokosoM: Moayias USARTO,
CKOpocTh oOMeHa maHHbIM 19200 6uT / ¢, pexxuM oOMeHa aCHMHXPOHHBIN, 8 OUT JaHHBIX 0e3 OuTa
YETHOCTH.

3agava 3.PaspaGorats nporpammy mnepefaun S50 umcen (ot 20 10 69) ¢ MHKPOKOHTpOILIEpaA
MSP430F1611 x [I9BM uepe3 untepdeiic USB B coorBercTBUM ¢ npoTokonoMm: Moayinbs USARTO,
cKopocTh oOMeHa JTaHHBIM 38400 OuT / c, pexuM oOMeHa acCHHXPOHHBIH, 8§ OUT JaHHBIX Oe3 OuTa
YETHOCTH.

3agaua 4. PaspaGorats nporpammy nepegaun 20 umcen (or 10 mo 29) ¢ MHKPOKOHTpoJUIEpa
MSP430F1611 x [I9BM uepe3 untepdeiic USB B coorBercTBUU ¢ mpoTokonoMm: Moayinb USARTO,
CKOpoCTh oOMeHa maHHbIM 57600 O6uT / ¢, peskxuM oOMeHa aCHHXPOHHBINA, 7 OUTOB NaHHBIX Oe3 OuTa



YETHOCTH.

3agava 5. PaspaGorats mporpammy, KoTtopas (QUKCHpYeT HakaTHs KIaBMII 1, 2 M MaTpH4HOM
KJIaBUATyphl BKIIOYEHHEM CBETOAMOAO0B 1, 2 u 3 COOTBETCTBeHHO. Brixon u3 nukia ompoca
OCYIIECTBJISICTCS TIPU HaXKaTHH KjiaBuiy #. Yactora TakTOBBIX UMNYIbCOB Ha JinHUM SCL - 10 k['11
3agaua 6. Paspaborarh mporpammy, KoTopas (PUKCHUPYET HaXKaTHs KJIABUII 5, 7 ¥ 9 MaTpU4HOIM
KJIAaBUATyphl BKIIOYEHHEM CBETOIMOAOB 5, 6 M 7 COOTBETCTBEHHO. Bpixon M3 HuKIa ompoca
OCYIIIECTBIISICTCS MPU HakaThu KinaBumm *. YactoTa TakTOBBIX uMIyabcoB Ha auHUA SCL - 20 k1.
3agaua /. PaspaGoraTh mporpamMmy s MHKpokoHTpoiepa MSP430, koropas obecreuuBaer
U3MEpEHUE COMPOTUBIICHUS MEPEMEHHOIO PE3UCTOpa M BHIBOJIUT paccunTaHHoe 3HadeHue Ha JKKU.
Jlnst pemieHust 3a1a4l HEOOXOIMMO HCIIONIb30BaTh BCTPOSCHHBIH KOMIApaTop M TaiiMep A B pexume
3axBara

3amaya 8. PaspaGorarh mporpammy, BBINOIHSIONIYH0 H3MEPEHHE OTHOCUTEILHOM BIAKHOCTH B
peXUME OAMHOYHOTO IMpeoOpa3oBaHUs (JEIUTENb YacTOTHI paBeH 2) M OTOOPaXKAIOUIYI0 pe3yibTar
u3Mepennii Ha XKKU.

3amaya 9. PaspabGorarh mporpammy, BBINOIHSIONIYI0 H3MEPEHHE OTHOCHTENBHOH BJIAXKHOCTH B
pexUMe HENMPEPHIBHOTO MpeoOpa3oBaHusl (IEIUTENIb YaCTOTHl PaBeH 8) U OTOOPAKAIOIIYI0 PE3yIbTaT
n3Mepenuii Ha XKKU.

3agaua lO.Pa3pa60TaTI> MPOTPaMMYy, BBINOJHSAOLIYI0 U3MEPEHUE OTHOCUTEIBHOW BIIAXKHOCTH B
peKUME OAMHOYHOTO IMPeoOpa3oBaHUs (IEIHUTENb YacTOTHI paBeH 4) M OTOOpPaXAIOUIyI0 pe3yiabTar
u3Mepenuii Ha XKKU.

3agava 11. PaspaGorats nporpaMmy, BBIIOJNHSIOILYE) H3MEPEHME OTHOCUTEIBHOH BIIAKHOCTH B
pEeXHUMEe HENPEPBHIBHOTO MPeoOpa3oBaHus (IEIUTENb YaCTOTHI PaBEeH 5) U OTOOPaKAIOILIYIO pe3yibTar
n3mepennit Ha JKKH.

3agaua 12. PaspaGoraTs mporpaMmy, BBINOJHSIOUIYIO U3MEPEHHE MOTPEOIIEMOrO TOKA B PEKHME
HEMpPEepBIBHOIO MpeoOpa3oBaHus (IEIUTENh YacTOTHl paBeH 6) M OTOOpaXaIoIIyld pe3ylibTar
n3mepennit Ha JKKH.

3agaua 13. Paspa6orars nporpamMmy, BHIIOJHSIONIYIO U3MEPEHUE NOTPEOIAEMOrO TOKA B PEKHMME
OJIMHOYHOT'0 MTpeoOpa3oBaHus (AEIUTENb YaCTOThl paBeH 7) U OTOOPAXKAOIIYIO Pe3yJIbTaT U3MEPEHU I
Ha XXKU.

3agaua 14. PaspaGoraTs nmporpamMmy, BBINOJHSIONIYKO U3MEPEHHE MOTPEOIIEMOTO TOKA B PEXKHME
HEMpPEepBIBHOTO TPeoOpa3oBaHus (IEIUTENh YacTOThl paBeH 4) W OTOOpaXalollyl pe3ynbTar
n3mepennit Ha JKKH.

3agaua 15. Paspa6orars nporpamMmy, BHIIOHSIONIYIO H3MEPEHUE NOTPEOIAEMOTO TOKA B PEKMME
HEMpPEepBIBHOTO MpPeoOpa3oBaHus (IEIUTENh YacTOTHl paBeH 1) M OTOOpaXalollyl pe3ynbTar
n3mepennit Ha JKKH.

5.2.2. IlepevyeHb KOHTPOJILHBIX MATEPHUAJIOB
JJIAL 3AIIUTHI KYPCOBOT0 MPOEKTa/ KypCcoBOil padoThI

He npenycMoTpeHO yueOHBIM TIJIAHOM.

5.3. TunoBbie KOHTPOJIbHBIE 3aIaHUSA (MATEPHAJIbI)
JJISl TeKYLero KOHTPOJISl B ceMecTpe

Texkywyuii KoHmpoJp OCYIIECCTBISICTCS B TEUEHUE ceMecTpa B (OpMe 3aluThl
71a00paTOPHBIX PadoT.

B Meroawdeckux yKa3aHMSAX K BBIOJHCHHIO JIAOOPAaTOPHBIX padoT TIo
JTUCLUIUIMHE TIPEACTAaBJIEH IEpeueHb JabopaTopHBIX paboT, 00O03HAYEHBI IIEIb U
3aJ1auu, IPEeJICTaBIICHbl MHINBUIYyaIbHbIC BAPHAHTHI 33JJaHUH U TIEPEUYCHb KOHTPOJIBHBIX
BOTIPOCOB.



3amuTa 1a00paTOpHOM pabOTHI MPOBOAUTECS B (pOPME YCTHOTO OMpOca CTyACHTa
¥ HalpaBjJ€Ha Ha TPOBEPKY CTENEHH YCBOEHUS Marepuala ¢ MOHMMaHUSA
TEOPETUYECKUX CBEACHUN, HCIOJIb3YEMBIX B MPOIECCE BBINOTHEHHUS paOOThI; s
3alUThl HEOOXOIMMO NPEJICTaBUTh B MeYaTHOW (PyKOMHCHOM) Qopme OT4eT IO
nabopaTtopHOil paboTe, BHIIOJHEHHBIH CAMOCTOSITEIbBHO U B COOTBETCTBHU CO BCEMU
TpeOOBaHUSIMHU, TPHUBEAEHHBIMH B METOAMYECKUX YyKa3aHUSAX K BBINOJHEHUIO
nabopatopHbix paboT. [IpumepHble nepedyeHb KOHTPOJIBHBIX BOIPOCOB JJISl 3AIUTHI
J1a00paTOPHBIX pabOT NPHUBE/ICH B TAOJIHIIE:

TemaTtuka mabopaTopHOH KonTposnbHbie BOPOCHI
paboThI
Jlaboparopnas pa6ora Nel. | 1. Kakue ¢pyHKIIUM BBITTOJHIET PETUCTP-3aIleIKa TIPH MOIKIIOUESHUN K
[ToaknroueHrne BHEIHEH MK BHenne#t namsitu?
NaMsTH U €€ TeCTUpOBaHue | 2. Ha3oBUTE anbTepHATUBHYIO (DYHKIIHMIO, BBIIOIHAEMYIO TOpTOM P2.
(IIK-2.1) 3. O6wsacauTe HazHayenue curaana PSEN (37 seBog MK-51).

4. IlosicauTe, B 4eM oTIMYMs B paboTe mporieccopa mpu 0OpaIieHuu K
BHEILIHEW MMaMSITH JIaHHBIX I10 CPABHEHUIO C PE3UIEHTHOM?

5. KakoBo Haznauenue BeiBoga EA/Vpp MK?

6. Kakum 006pa3om MOKHO HcTiofib3oBaTh BHentHee O3Y s
oOpallleHus ¥ K JaHHBIM U K Iporpamme?

7. Kak nmogcuuThiBaeTcs KOHTPOJIbHAS cCyMMa 3aJaHHOM 001acTu
namMsTH?

8. O0bsacHuTe HazHaueHue BbIBOJOB CE (CS), OE mMukpocxem naMmsru.
9. KakoBbl KOHCTPYKTUBHO-TEXHOJIOTMYECKHE OTINYHS OJHOKPATHO-
nporpammupyemMbix Mukpocxem [13Y (PROM) no cpaBHenuto ¢
penporpammupyembivu [13Y (EPROM — ¢ ynbrpaduoneToBsiM
cTUpaHueM)?

10. [TosicuuTe oco6eHHocTH TecTupoBanus Mukpocxem O3V no
cpasuenuto ¢ [13Y.

Jlabopartopnast pa6ota No2. | 1. IlosicHute, kakum oOpa3om B 6a30Boit Bepcuu MK-51 moxHO

Opranu3zanus 3aJaHHbIX OpraHu3oBaTh paboTy TPEeX HE3aBUCUMBIX TaliMEpOB?
MHTEPBAJIOB BPEMEHU 2. Yem otnmyaercs pabota taiimepa MK 51 ot paboTs! cueTunka?
(IIK-2.1) 3. ITosicuure HazHayeHue paspsnos peructpa TMOD.

4. Kak opranu3oBaTh BKJIIOUYEHHE TaliMEPOB/CUETUMKOB, 3aBUCSILEE OT
MOSIBJICHUS OTPEICIIEHHOT0 BHEIIHETO COOBITHS?

5. Kakue 3HaueHusi CONpOTUBIEHUS HArPY3KHU JIOJKHBI UIMETh
U3MEpUTENIbHBIE TPUOOPHI (BOJIBTMETPHI, aMIIEPMETPHI), YTOOBI HE
HCKaXXaTh U3MEPSIEMbIE BEJIMYMHBI HAIPSKEHUS ¥ TOKa?

6. B yem oTiinune nporpaMMHO-yIpaBIsieMOro pexxuma padboThl
TaiimMepa oT pexuma paboThl MO MpepbIBAaHUAM?

7. llosicaute HazHaueHue 6utoB peructpa TCON.

8. IloscHuTe noHATHE BeKkTOpa pepriBanus. Kakue BekTopa
npepeiBanust umeror TCO u TC1?

9. Ilosicuure HazHaueHue peructpa IE - Macku nmpepbeIBaHUiA.

10. MOXHO 11 U3MEHUTDH IPUOPUTET MIPEPHIBAHUS HCTOYHUKOB
3anpoca? Kakue nmpuoputetsl (o ymordanuio) umeror TCO u TC1?

Jlaboparopnas padota Ne3. | 1. Uem oTamyaeTcsi CHHXPOHHBIM IPOTOKOJ pabOThI

OCHOBBI OpraHu3anuu I0CJIEI0BATENBHOTO IIOPTa OT ACHHXPOHHOIO (CTapT-CTOIMHOrO0)?
MOCJIEI0BATEIBHOTO OpTa | 2. MoxeT nu nocienoBaTenbHbiil nopr MK-51 onHoBpeMeHHO
(IK-2.1) nepesaBaTh ¥ MPUHUMATh JaHHBIE? OTBET 000CHOBATS.

3. Kakue nporpammupyemsie peructpsl B o0actu namsatu SFR nmeer
noclneaoBaTenbHbINA TOpT? Pacckaxkute 00 X Ha3HAUECHUU U apecax.




4. KakoBo Ha3HaueHHe OuTa KOHTPOJIS, UCIIOIB3YEMOTO MPH
npueme/nepeaade nupopmanun? B kakux pexxumax padoTh
IIOCJIEZI0BATEIBHOIO [TOPTA OH UCIOJIB3YETCS?

5. Kak nporpaMMHO MOJyYUTh OUT KOHTPOJIS MPH Iepegayue
uHpopmaruu 11-6uTHEIM Kagpom?

6. Kak mpoBepuTh MpaBUILHOCTD ITpUeMa CUMBOJIA 1 1-OMTHBIM
Kajipom?

7. B 4em oTiinuue nporpaMMHO-yIPaBIsiEMOro pexxuma padoThl
MIOCJIEIOBATEIBHOTO IOPTA OT PEXKUMA IIPEPHIBAHUS?

8. [laiiTe moHsTHE BeKTOpa npepbiBaHusd. Kakoil BEKTOp npepbIBaHUS
MMEET IOCJIeI0BAaTEIbHbIN MOpPT?

9. ITouemy npu npueme U nepeaaye UCIoib3yeTcs OJUH U TOT XKe
BEKTOp IIPEPbIBAHUS?

10. Kakue cpencrBa umeetr MK ju1s1 paspenienus/3anpera npepblBaHun
OT UCTOYHUKOB U U3MEHEHUS IpuopuTeTa?

Jlaboparopuas pabota No4.
OTto0pakeHue
nHGOPMAIINY B CHCTEMAX C
MK-51

(MK-2.1)

1. PacckaxuTe 0 CXeMHBIX 0COOEHHOCTSIX MCIONb30BaHus mopra PO B
KaueCTBE BBIXOJIHOTIO.

2. Kak nHactpouts nopt MK Ha npuem nndopmarun?

3. M0>XHO 71 OTZI€TIbHBIE JINHUM ITIOPTa HACTPOUTH Ha BBOJ, a JPYrUe Ha
BBIBOA?

4. B yem oTam4ue npu npeacTaBieHuu 6aira kogom BCD o
CPaBHEHHUIO C JIBOUYHBIM KOJAOM?

5. KaxoBbI cxeMHbBIE 0COOCHHOCTH PErucTpa-3aienaku nHpopmaumn?
[Toxaxxure Ha mpumepax, umeromuxcs B bJ] Multisim.

6. PacckaxuTe 0 CXeMOTEXHUUECKUX OTJIMYUSIX, CBA3AHHBIX C
WCIIOJIb30BAaHUEM MMPOTPAMMHOI0 MPe0oOPa30BaHMS IBOUYHOTO YHCIIA B
KOJl CEMHCEIrMEHTHOTO MHAUKATOPa (AECITUYHOE YHCIIO), TIO
CPAaBHEHMIO C allllapaTHHIM IpeoOpa30BaHUEM.

7. Kakue peructpsl MK 110 ymMoJIT4aHHIO HCHOJIB3YIOTCS JJISI OTIepaALuid
YMHOXKEHHUS U IeTIeHUs?

8. Kak mpeoOpa3oBarh 0ailT B JecaTHUHBIE IU(PHI, BEIBOIUMBIE Ha
CEMHUCETMEHTHBIE MHANKATOPHI?

9. PacckaxuTe 0 CXeMHBIX OCOOEHHOCTSIX MCIIOJIb30BAaHUS JIEMEHTOB C
OOIINM KOJIJIEKTOPOM.

JlaGopatopnas paborta Ne5.
N3yueHnne npuHIUIIOB
paboThI M(PO-aHATOTOBBIX
npeoOpazoBarenei
(IK-2.1)

1. [IpuBenute npuMepsl peanuzanuu nocnenoBareabHbix [{AIL

2. HazoBure omimnunrenbHble ocodennoctu LIAII ¢ nonuHo-
B3BEIIEHHBIMU conpoTuBiaeHus MU OT LAl Ha ocHOBE conpoTUBICHUIT
R-2R.

3. HazoBute nocronncTa u Hepocratku LIAII ¢ mocnenoBaTenbHbBIM
uHTEpPeiicom.

4. HazoBute nocrouncta u HegoctaTtku [{AIl ¢ mapamienbHbIM
uHTepdeiicom.

5. IlpuBennte ocHOBHBIE apameTpsl LIAIL

6. Kakumu nmapamerpamu onpesensercss TOYHOCTh MPeoOpa3oBaHUs
ITATII?

7. KakoBbl cXxeMHbIe 0COOEHHOCTH UCHOIb30BaHus nopta PO s
noakarodeHus 1AIT?

8. Kak ompenensiercst abcomoTHas pazpematoras crmocoorocts [TATT
IIPY U3BECTHOM OIIOPHOM HaNpsKEHUH U Pa3psiAHOCTH?

9. ITouemy BO3HMKAIOT MEpeXOHbIE IpoLecchl Ha Boixoae LIAIT?

JlaGopatopnas padota Neb.
N3yueHne npuHIMIIOB
paloThI aHANOTO-IU(POBBIX

1. ITpuBenure npumepsl ucnosb3oanus ALIL
2. [Maiite onpenenenue paspermaronieii cnocoonoctu ALIIL




npeoOpaszoBareneit
(IK-2.1)

3. Kak onpenensiercss yacToTa JUCKpPETU3AIIMN aHAIIOTOBOTO CUTHaja?
4. B kaKkux clly4asiX UCTIOIb3YETCS ABYMOJISPHOE OMOPHOE
HanpspkeHue?

5. Kak npou3BoauTCs KBAHTOBAHUE aHAJIOTOBOTO CUTHAJIA IO YPOBHIO?
6. Kak onpenensiercs nudponoit ko AL mpu u3BecTHOM BXOTHOM
aHaJOTOBOM CHUTHAJIC U 33JIaHHBIX OMOPHBIX HAMPSIKEHUSIX?

7. Yem otnuuaercs npunnui padotsl AL mocnenoBaTensHOTO cueTa
ot AIIIT mocnenoBaTenbHOTO PUOIHIKEHNS?

8. B ueM otnruune npuHIUIOB padoThl napawieabHbix AL ot
IIPUHLIMIIOB paboThI nocienoBareabHbix ALIT?

9. lnst wero B ctpykrype ALIIT HeoOX0IMMO HCIIOIB30BaTh YCTPOMCTBO
BBIOOPKU M XpaHEeHUs?

10. Kak OIpPEACIIICTCA OTHOCUTEIIbHAA TOYHOCTD HpCOGPaSOBaHI/IH
ALY

Jlaboparopuast pabora No7.
HccnenoBanue mupoTHO-
UMITYJIbCHOM MOJTYJISIIIAH,
peann30BaHHON
MHUKpPOKOHTposuiepoM MK-
52

(MK-2.1)

1. Kakue oTnuunTenbHble 0COOCHHOCTH UMEET TaiiMep 2 10 CPaBHEHHUIO
¢ Taiimepamu MK51?

2. Kak 3anmporpamMmmupoBaTh TaiMep 2 Ha PEXUM CHHXPOHHU3ALUU
IIOCJIE0BATENBHOIO TOpTA JIs ipreMa?

3. Kak 3anporpamMmmupoBaTh TaiiMep 2 Ha PEKUM CHHXPOHU3ALNU
II0CJIEI0BATENBHOIO MTOPTA J1J1s epeaayun’?

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

5. B yem omiinumne HacTpoiku TaiiMepa 1 oT Taiimepa 2 npu
UCIOJIb30BaHUU JUIsl CHHXPOHHU3AIMH [10CIIeI0BATEIbHOTO 0OMeHa?

6. B uem oiin4ne nporpaMMHO-YIPaBISIEMOr0 pexuMa paboThl
TaiiMepa OT pexxuMa paboThl IO MPEPHIBAHUAM?

7. llosicaute Ha3zHauenune OutoB peructpa T2CON.

8. IloscHuTe noHATHE BekTOpa npepriBanus. Kakue BexkTopa
npepbiBanus umeer MK-527

9. Ilosicaure HazHaueHue peructpa IE - macku npeprpiBaHuii?

10. MOXHO 11 U3MEHUTH IPUOPUTET MIPEPHIBAHUS HCTOYHHUKOB
3anpoca? Kakoit nmpuopuret (1o yMOJTYaHUIO) UMEET Taiimep 27

Jlaboparopnast pabota NoeS§.
N3yuenne cucteMbl KOMaH
¥ OCHOBHBIX TIPUHITUIIOB
IPOrpaMMHUPOBAHUS
MUKpOKOHTpoJuiepoB AVR
Ha npumepe paboThI ¢
MOpTaMu BBO/1a/BbIBOJA
(IK-2.1)

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

2. IlosicHuTE NPUHLMIIBI PACIIPENEIEHNS aPECHBIX TPOCTPAHCTB
NaMsTH, PErUCTPOB 00IIero Ha3HAYeHUsI U TOPTOB BBOJ1a/BbIBOJIA B
MukpokoHTposuiepe AVR ATmega 328.

3. KakoBo Ha3HaueHHe OTJeNIbHBIX OUTOB peructpa cocrostHusg SREG?
4. TlosicauTe peanusanuio B MUKpokoHTposuiepe AVR ATmega 328
rapBapACKON apXUTEKTYpbl U MPUHIIUIA KOHBEWepHOH 00paboTKu
KOMaHJ.

5. Kakum 06pa3oM peanuzyercs BHI30B OIepaTopoB si3bika Assembler
u3 C — nporpammsl? [IpuBennure npuMepsl.

6. JlaiiTe XapakTepUCTUKY OCHOBHBIM KOMaHJJaM MUKPOKOHTpOJIEpa
AVR ATmega 328 npu oOpaliieHuu K TamMsITH U TOpTaM BBO/1a/BbIBOJA.
7. IlosicHATE anTOPUTM IPOrPAMMHOIO OIpOca KIaBUATYypPHI.

8. Bo3amMokHO 1 0OpalieHrne K mopTam BBOJa/BBIBOIA KaK K sSYSHKaM
namsaTi B MUKpokoHTposuiepe AVR ATmega?

9. B deM 3aximoydaroTcs MPEUMYIIECTBA U HEAOCTATKU pPeKUMa
IIPOrPaMMHOTO ONPOCa KIABUATYPHI?

JlaGoparopras padota Ne9.
W3yueHre mpUHITUIIOB
IIPOIPAMMHOI0 YIIPABJICHUS
BHEIIHUMH YCTPOHUCTBAMHU

1. [Tosicuure npunmn pynkuunonuposanus JKKHW nabopatopHoro
Makera.
2. IlosicauTte anroput™ nporpamMmmHoro ynpasieHus JKKH.




Ha pUMepe BBIBOJA
nH(popManuu Ha
rpadpuueckuit XKKU
(IK-2.1)

3. Kakum 06pa3oM MOKHO OCYIIECTBIISATH BbIBOA MHpopmanuu Ha KKU
B (PMKCHPOBaHHBIE TIO3UINN?

4. IlosicHUTE TPUHIMITBI MCTIONB30BAHM KOMaH] yCTAaHOBKH 1 cOpoca
OTJENIbHBIX OUTOB; IPUBEIUTE IPUMEPHI.

Jlaboparopnas pabota
Nel10.

N3yueHne npuHIUIIOB
00paboOTKH IIpephIBaHUN Ha
pUMepe yIpaBlIeHUS
BCTPOCHHBIMH B
MHUKPOKOHTPOJLIEP
TaliMepaMH-CUeTYMKAMHU
(TK-2.1)

1. B yem npeumymiecTBa oOOMeHa 10 MPEPHIBAHUSIM 10 CPABHCHHIO C
JIPYTUMH

M3BECTHBIMH BaM criocodaMu oomMeHa nHbopmaruei ?

2. Uto BKiIHOYAET B CeOsl IOHATHS CUCTEMBI PEPhIBAaHUH ?

3. [losicHuTe MOHATHS BEKTOpA MPEpbIBaHUN U TaOIUIIBI BEKTOPOB
IIPEPBIBAHUM.

4. Kakue neiicTBUS BBIIOJHAECT MUKPOKOHTPOJUIEP MPHU MEPeXo/ie Ha
nporenypy oopaboTKu npepbiBaHus ?

5. [losicuute mpuUHUUIIBI POPMUPOBAHUS BPEMEHHBIX HHTEPBAJIOB C
IIOMOUIBIO 8 pa3psAHOTO TaliMepa-cueTYHKa.

6. [Tosicaute pUHIUTIE POPMHUPOBAHUST BPEMEHHBIX HHTEPBAJIOB C
noMouiplo 16 paspsigHoro TaiiMepa-cueTyrka.

Jlaboparopuas pabora
Nell.

N3yueHnne npuHIUIIOB
opranuzaiuu ooOMeHa
JTAHHBIMU 110
MIOCJIe/I0BATEILHOMY
uHTEepdEeiicy Mex1y
MHUKpPOKOHTposiepoM AVR
ATmega328 u [I9BM
(IK-2.1)

1. IlosicHUTE IPUHIUIIBI TIepeaYyd HHPOPMALIUH 110
HOCJIEI0BATENbHBIM U NapaJliebHbIM HHTEpdeicam.

2. Ha3oBuTe COBpeMEHHbIE YHUBEpCAIbHbIE HHTEP(EIChl U IPUBEIUTE
MX OCHOBHBIE XapaKTEPUCTHUKHU.

3. [osicauTe IpUHIKIIEI 0OMEeHA JaHHBIMU 110 nHTepdeiicy RS232C.

4. Kakue peructpsl UCIIOJIb3YIOTCA U1 HACTPONKU [TapaMeTpOB
nepesayy JaHHBIX C IOMOIIBI0 BCTPOEHHOIO B MUKpOKOHTposiep AVR
ATmegal28 61oka USART ?

5. Kakue curnaisl npepbiBaHUI MOT'YT T€HEPUPOBATHCS OJIOKOM
USART ?

6. [Tosicuute hopmar kaapa mpu oOMeHe JaHHBIX 110 uHTEepdeicy RS-
232C.

JlaGopartopHnast pabota
Nel?2.

N3yueHne npuHIUIIOB
paboThI CO BCTPOSHHBIM B
MUKPOKOHTPOJLIEP
aHaJIOrOBO-LU(POBBIM
npeoOpazoBareneMm

(MK-2.1)

1. I[Tosicaute mpuHIMI pabOTHI BCTPOEHHOTO B MUKPOKOHTpoJep 10-
paspsaHoro ALIL

2. HazoBute ocHOBHBIE ynpasistoniue peructpsl ALII, Bctpoennoro B
MUKPOKOHTPOJUIEP, U MOSICHUTE UX (PYHKIINH.

3. [losicHUTE MPUHLIUIT U3MEPEHMSI TEMITEPATYPbI C ITOMOILBIO
TEpMOJaTUHKa.

4. J1ns1 uero npUMeHsETCsl BBIpABHUBAHUE PE3yJIbTaTa 110 JIEBOM WIN
IIpaBoOi rpaHulle ciioBa?

5. IlosicHuTe BO3MOXKHOCTH IE€pEAAaYy JaHHbIX 0 Temneparype B [I9BM.

JlaGopatopHas pabota
Nel3.

W3yueHne npUHIUIIOB
MIPOTPAMMHOTO YIIPaBICHUS
BHEIIHUMH YCTPOUCTBAMHU
Ha NMpUMepe BBIBOA
uHpopManuu Ha HUGpPOBOH
WH/INKATOP

(MK-2.1)

1. Tlosicaure npuHUMI (DYHKIIMOHUPOBAHMS IUPPOBOrO HHIUKATOPA,
HOJKJI0YaeMOro K J1a00paTOPHOMY MAKETY.

2. TlosicHUTE aNrOpuTM HPOTPAMMHOIO YIPABICHHUS KOHTPOJIEPOM
M (ppoBOTO MHIUKATOPA.

3. Kakum 00pa3oM MOXXHO OCYIIECTBJIATH BBIBOJ HH(pOpMAMM Ha
1M (poBON UHAUKATOP B (PUKCUPOBAHHBIEC MO3UIIUU?

4. TlosicHUTe MPUHLMIIBI UCIIONB30BaHUS KOMaHJ YCTaHOBKU U cOpoca
OTJENEHBIX OUTOB; IPUBEIANTE IPUMEPHI.

5. IlpuBeanTe anropuT™M YHUBEpPCATLHONW MPOTrpaMMBbl yIIpaBIEeHUS

1M (POBBIM MHIAUKATOPOM.

Jlaboparopnas pabota
Nel4.

Opranmzanus ooOmMeHa
JAHHBIMU TIO
MOCJIEIOBATEIIEHOMY
untepodeiicy USB mexny

1. I[TosicHuTE IPUHLIMIIBI TEpEAAYN HHPOPMAIUH 110
MOCJIEI0BATENbHBIM U MapaJlIeIbHBIM HHTEpdeiicam.

2. Ha3oBuTe COBpeMEHHbIE YHUBEPCAIbHbIE HHTEP(EICHl U TPUBEIUTE
MX OCHOBHBIE XapaKTEPUCTHUKHU.

3. [losicaute mpuHIIUTIBI OOMeHa JaHHBIME 110 nHTepdeticy USB.

4. Kakue perucTpsl HCIOJIb3YIOTCS JUIsl HACTPOMKH IMApaMeTPOB




MHUKPOKOHTPOJLIEPOM
MSP430 u II9BM
(MK-2.1)

nepesayl JaHHBIX C IOMOILIBI0 BCTPOEHHOTO B MUKPOKOHTPOJLIED
MSP430 6moxa USART?

5. Kakue curnansl mpepbIBaHUA MOTYT T€HEPUPOBATHCS OJIOKOM
USART?

6. Ilosicaute ¢opmar kajpa npu oOMeHe JaHHBIMU B (popmaTax co
CBOOOIHOM JIMHUEN U aIpECHBIM OUTOM.

Jlaboparopnas pabota
Nel5.

W3yueHre mpUHIUIIOB
OopraHu3aiuu oOMeHa
JaHHBIMHU TI0
MOCTIeIOBATEIBHOMY
unrepdeticy [12C Ha
puMepe yIpaBJICHUS
OJIOKOM CBETO/IMOJIOB H
MIPOTPaMMHOTO OTIpOCa
KJIaBUATYPBI

(MK-2.1)

1. IlpuBenute anroput™m nuuimamuzanuu Moayist USART
MukpokoHTposuiepa MSP430F1611 nns pabots! B pexxume 12C.

2. [MosicauTe npuHIMITBI OOMEHa TaHHBIMHU 110 uHTEpdeiicy [12C.

3. B xakoM peructpe XpaHuTcs aipec BeJOMOro?

4. Kakum oOpa3om pazperiaeTcss KOHQIUKTHAS CUTYyallus,
BO3HHUKAIOIIAs TPU OJTHOBPEMEHHOM Iepenayde JaHHbIX 1o muHe [2C ot
HECKOJIbKUX BEIyIIUX?

5. Kakue perucrpsl UCIOIB3YIOTCS JIs1 HACTPOUKHU ITapaMeTPOB
Mepeaun JaHHBIX € TIOMOILBIO BCTPOCHHOTO B MUKPOKOHTPOJLIIEP
MSP430F1611 6iioxka USART, pabotaromiero B pexkume [12C?

6. Kakue curnansl mpepbIBaHU MOTYT T€HEPUPOBATHCS OJIOKOM
USART B pexume 12C?

7. osicuute opmar kaapa npu ooOMeHe qaHHbIX 1o uHTepdeiicy 12C.

Jlaboparopuas pabora
Nel6.

N3yueHnne npuHIUIIOB
00paboOTKHU IpephIBaHUN Ha
MIpUMEpe yIpaBICHUS
BCTPOCHHBIMHU B
MUKPOKOHTPOJLIEP
TaliMepaMH-CUeTYMKAMU U
KOMIIapaTopoM

(IK-2.1)

1. B uem npeumymiecTBa 0OMEHa 1O MPEPHIBAHUSIM 10 CPABHEHUIO C
JIpYTMMH U3BECTHBIMU BaM crioco0aMu oOMeHa HH(popMaiueit?

2. Yro BKJIIOYAET B ceOsl MOHATHUSL CUCTEMBI IPEPbIBAHUN?

3. [losicHuTe MOHATHS BEKTOpA MPEPbIBAHUN U TaOIUIIBI BEKTOPOB
IIPEPBIBAHUM.

4. Kakue neiicTBUS BBINOIHAET MUKPOKOHTPOJUIEP MPHU MEepexoie Ha
npoueaypy oopaboTku npepbriBaHus?

5. [osicuute mpuHLIUIIBI POPMHUPOBAHUS BPEMEHHBIX HHTEPBAJIOB C
nomouibio 16-pa3psgHoro Taiimepa-c4eTyuKa.

6. B yem oTiinuus mexy taiimepamu A u B?

7. B 4em coCcTOUT NpUHLUI U3MEPEHUSI COIIPOTUBIICHUS PE3UCTUBHOTO
JlaTYMKa [PU IOMOIIU KoMIlapaTopa?

JlaGopatopHas pabota
Nel7.

W3yueHue npUHIHUIIOB
paboThl CO BCTPOCHHBIM B
MUKPOKOHTposuiep 12-tu
outHbiM ALIIT Ha mpumepax
M3MEPEHUs] OTHOCUTENIbHON
BJIQKHOCTH M U3MEPEHUS
TOKa MOTPeOICHUS
(MK-2.1)

1. ITosicauTe mpUHIUI pabOThl BCTPOSHHOI'O B MUKPOKOHTPOJLIEP
MSP430 12-pazpsimaoro ALIIL.

2. [lepeuncnure ocHOBHBIE yrnpasistoniue peructpsl AL,
BCTPOEHHOT0 B MUKpOKOHTposuiep MSP430, u nosicHure ux pyHKIUH.
3. ITosicHUTE IPUHLIAII U3MEPEHUS TEMIIEPATYPBI C TOMOIIBIO
WHTEIrPUPOBAHHOIO JAaTYMKA TEMIIEPATYPHI.

4. Kakue THUITbI JaTYUKOB BIIaXKHOCTU BbI 3Haete?

5. Kakum 006pa3zoM oCyIecTBIISETCs cOTjacoBaHHE ypOBHEN
HaAIpPsDKEHUS Ha BBIXOJIE 1aTYMKa BIaKHOCTU U Bxoae ALIII?

6. [IpuBenTe OCHOBHBIE XapaKTepUCTUKH naTunka Toka INA139.

7. 3anumuTe GopMysbl pacueTa 3HaU€HUH OTHOCUTEIBLHOM BIIAYKHOCTH
u notpebisiemoro Toka no pesynbratam AL npeobpazoBanuii.

Kpumepuu ouenxu nabvopamopnoii pabomel: naboparopHas pabora cuuTacTCs
3aIIUIEHHON, €CITU CTYACHT BBINOJHWI 3aJjaHue K padoTe MOJTHOCTHIO M BO BpeMs
YCTHOTO Ompoca Mo padoTe NPAaBWIBHO OTBETUJ HaA 3aJlaHHBIE MPETojiaBaTesieM
JIOTIOTHUTEIIBHBIC BOIIPOCHI.

ITociie wu3ydeHMsT KaxXIOW TEMbl pasfena Uil 3aKpeIuIeHUs U3YyYEHHOIO
MaTeprualia MPOBOAUTCS TeCTHPOBaHUe. TeCTUPOBAHUE MPOXOJMUT C HCIIOJIb30BAHUEM



cucteMbl MyTest. 3ananue Tecta Bkirodaer 15 BonpocoB. Bpems BbIIOIIHEHHS 3aJaHUI

TECTa COCTABJISIET 15 MUHYT.

TecTOoBBIE 3aJaHHUE 110 TEMaM

HaunmenoBanue
Ne pasjena IUCIUIIITUHbI

ConeprxkaHue BOIPOCOB (TUITOBBIX 3aaHU)

1.| 8-mu pazpsiaHbIC
MUKPOKOHTPOJIICPHI
cemerictea MCS-51
(MK-2.1)

Ilpu evlnonnenuu Kakou u3 HUudCe NEPEeHUCIeHHbIX KOMAHO 8
Muxpokoumpoiepe i8x51  gopmupyemcs cmpob 3anucu 60
éHewino namams oannsvix WRHE?

MOVX @dptr, A;

MOVC A, @A+dptr;

MOVX A, @dptr;

MOVC A, @A+PC;

C kakou wacmomou U3MEHAemcs COCMOsAHUe Mmaumep-cuemyura y
i8x51 6 pesxcume matimepa?

FCR/24;

FCR/12;

FCR/2;

FCR;

HET MPaBUJILHOTO OTBETA;

Kaxue pecucmpovr  cneyuanvhvlx  QyHKyuil HeobxoOumsl 01
ynpasieHus matimep - cuemuuxamu y i8x517

peructpsl T2CON u TCON;

peructpsl SP u PCON;

peructpsl TMOD u TCON;

peructpsl SBUF u DPH;

s kaxux onepayuii npeonaznavena komanoa INC @Ri?
MHKpPEMEHT cojepxkumoro siueiiku O3Y ¢ yuerom ¢riara
nepeHoca;
MHKpPEMEHT cofepxkumoro sueiiku O3Y;
uHKpeMeHT coaepxkumoro POH ¢ yuetom ¢uara nepeHoca;
nHKpeMeHT cogepxumoro POH;

Kaxoti u3 npeonooxcennvix eapuanmos obecneuusaem nepeoady
oannwix uz nopma P2 ¢ nopm P3?
komangoit MOV P2, P3;
koMangoiit MOV P3, P2;
nocienoBarenbHOCThI0 KoMang PUSH P2 u POP P3;
nociiegoBareabHOCTRIO KoMaHy PUSH P3 u POP P2;
IOCIIe0BATENbHOCTRIO KoManag MOV A, P2 u MOV P3, A;

Bvibepume npasunvuwili pesynbmam 6ulnoIHeHUs Komanovl RLA,
ecu akKymyasamope Haxooumcs onepano 83h:

A=T7h;

A=B4h;

A=07h;

A=4Bh;

Buibepume npasunvuwiii pesynomam evinoanenus komarnoovl ORL A,
R1 ona ucxoonwix onepanoos A=13h, R1=13h:
A=00h;




Kaxkoii mun aodpecayuu ucnonvbzyemcs npu 6biNOJIHeHUU KOMAHObI
SUBB A, #d167?

[Ipsimas agpecanus 16-pa3psaHbIM aipecoMm;

HesiBHas agpecanusi;

Henocpencrsennas agpecanus;

KocBenno-perucrpoBas agpecanusi;

nsa ueco npeonasnauen ¢pnae AC pecucmpa cocmosuusi npocpammol
PSW?

®dnar nepeHoca;

@nar nepeHoca Mexay TETpaJaamu;

@iar nonb30BaTeNs;

®ar BeIOOpa OAHKOB PETUCTPOB OOIIET0 HA3HAUYCHHS;

Kaxoti 6ank pecucmpos evioupaemcs npu 3navenusx graeos RSO=0
u RSI1=1 6 pecucmpe cocmosnus npoecpammor PSW?

baunk perucrpos 0;

bank peructpos 1;

bank peructpos 2;

bank peructpos 3;

Kaxue onepanowvl ucnonwvzyromes ¢ komanoe ymuoxcenusi MUL?
1eJble IBOUYHBIC U IeCATUYHBIE OANTOBBIE;
1enbie 6e3 3HAKOBBIC TBOMYHBIC OalTOBEIE;
1[eJble 3HAKOBbIE TBOMYHBIE OalTOBBIE;
LeTbIe U TPOOHBIE TBOUYHBIE OANTOBHIE;

I'oe pacnonazaiomesi  onepanOvl  UCNOL3YeMble 6  KOMAHOe
ymuoxcenuss MUL?

B JIBYX MNpPAMO aJIpeCyeMbIX PErucTpax, YyKa3blBAEMbIX B
KOMaH/IE;

B JIBYX MpsMO aapecyembix suerikax O3V, yka3blBaeMbIX B
KOMaH/IE;

B 1ByXx POHax, yka3biBaeMbIX B KOMaHJIE;

B PETUCTPE aKKyMYJISITOPE A U B PETUCTpE pacuupurene B;

I'oe pacnonazaemcs pezynomam ymnodicenus no komanoe MUL?

B aKKymyJsiTope A-ctapuinii 6aifT pe3ynabTaTa, B peructpe B-
MIIaJIIINIA;

B aKKyMyJsiTope A- Miagmuid OalT pe3ynbrara, B PETHCTpe
B- crapmmii;

B 1Byx POHax, B ykazaHHOM IepBbIM B KOMaHJie- MJIaAMIAN
OaiiT pe3ynbTara, a BO BTOPOM- CTapIIMii;

B JIBYX NPSIMO aIpECYEMBIX PETUCTPaX, B YKa3aHHOM II€PBBIM
B KOMaH/ie- Milamuii OaiiT pe3ynbrara, a BO BTOPOM- CTapILIui;

B JIBYX HIpsaMo ajapecyeMbix suerikax O3Y, B yka3zaHHOU
nepBoil B KOMaHJe- Miaamuii OaiiT pesynbTara, a BO BTOPOIi-
CTapILHNii;

Kaxoe nasnauenue axmuenoco cuenana Ha eviode ALE (Address




Latch Enable) 6 MCS-517?
Pazpemaer ¢ukcanuio Ha BHemHEM Oydepe mmaamiero 6anra
ajapeca ¢ muHUH nopta P2 npu obpaiieHnn K BHEIIHEH MTaMsATH;
Pazpemaer pukcanuro Ha BHemHeM bydepe mmaamero 6aiita
azapeca ¢ nuHui nopra PO nmpu oOpaiieHun K BHENTHEH aMsTH;
Pazpemaer ¢ukcanuio Ha BHemHeM Oydepe crapiiero Oaiita
ajzpeca ¢ muHUH nopta P2 npu oOpaieHnu K BHEIIHEH TaMsTH;
Pazpemaer ¢ukcanuio Ha BHemHeM Oydepe crapiiero Oaiita
azapeca c nuHui nopra PO nmpu obpaiieHnn K BHEIIHEH MaMSATH;

8-Mu paspsiiHbIe
MUKPOKOHTPOJIICPHI
cemeiictea AVR
(MK-2.1)

Kaxue u3 6vloenenHvix Hudce ocobeHHOCmel OMHOCAMCA K
mukpoxoumponnepam AVR Classic?

Flash-mamsarte mporpamm oobemom ot 1 mo 8 Ko6aiit (1000
[IUKIIOB CTUPAHMUS / 3aIHCH);

RISC apxurexTypa BbICOKOH MPOU3BOJUTEIBHOCTH U Majoro
OTpeOJICHUS;

HalWM4Me Ha  KpUCTalie Yy  HEKOTOPBIX  Mojenel
MaTEMaTUYECKOI0 COIIPOLIECCOpa;

HaJIM4ue y HEKOTOPBIX MOJeNel BO3MOXKHOCTH PaCIIMPSATH
maMaTh 10 1MB;

BCTPOGHHOE YMHOXKAIOIIEe YCTPOMCTBO, BBIMOJHSIOINIEE
YMHOXEHHE 3a 2 MAIIMHHBIX [TUKJIA;

Kaxyro onuny 6 baiimax umerom KOMAHObL 8 MUKDOKOHMPOLIEPAX
AVR Classic?

Bce komanpl uMeroT ainHy 4 6aiiTa;

KoMmanzpl, B KOTOpBIX OJHHUM U3 ONEpaHAOB sBIsETCS 16-
pasp.azapec - 4 Oaiita;

Komanzs! umerot anuny ot 1 1o 4 6aiiToB;

Bce xomanpl UMEIOT 1MHY 2 OaiiTa;

[IpakTidecku Bce KOMaH bl UMEIOT ANMHY 2 OaiiTa;

Kakoe xonuuecmso nopmos codepicumcs 6 MUKPOKOHMPOIIEPAX
AT90S2313?

4 nopra;

2 nopra;

5 opTOB;

3 mopra;

AVR Classic. I'0e naxooumcs pecucmposas namams?

B CIELIMATBHOM aJJpeCHOM MPOCTPAHCTBE;

B agpecHoM npoctpaHcTse O3V

B OJTHOM M TOM € aJpecHOM mpocTpaHcTBe, 4to 1 O3V, HO
JIOCTYTI K HUM pa3/ieieH Ha JIOTHYECKOM YPOBHE;

HAXOJIUTCS B aJJpeCHOM IPOCTPAHCTBE IMAMSTH IPOTPaMM;

AVR Classic. I'0e pacnonacaemcs mabauya 6eKkmopoe npepoleanuii?
c agpeca F END namsatu nporpamm;
¢ aapeca $001 mamsaT mporpamwm;
c aapeca $001 mamsTH JaHHBIX;
c agpeca S_END namsatu n1aHHBIX;

I'0e pacnonooicenvl uHOeKCHble pe2ucmpwsl yKazamenu aopeca

navmamu X, Y, Z ¢ mukpoxoumpoinepax 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. Kaxyro onepayuto evinonusem komanoa LD ?
KOCBEHHOE€ YTEHUE NaMATH JaHHbIX B POH;
KOCBCHHOE OTHOCUTEIILHOE YTCHHUE ITaMATH JaHHBIX B POH;
3arpy3ka koHctantel B POH;
3arpyska u3 namsitu gaHaeix B POH;
3arpyska JaHHbIX U3 namatu nporpamm B POH;
nepecsuika u3 POHa B POH;

AVR. Kakoii mun adpecayuu ucnoib3yemcs npu GblNOJHeHUU
xomanowl LD Rd, X/Y/Z ?

[Ipsmas anpecauust onnoro POHa;

[Ipsimas anpecarus peructpa BBO/1a/BbIBOJIA;

[Ipsimas agpecarus O3Y;

IIpocras kocBeHHas ajpecarus;

OTtHocuTenbHAsI KOCBEHHAs ajjpecalus;

AVR. I0e  Haxooumcs  pe3yibmam  UCHOJHEHUs  KOMAHO
YENOYUCTIEHHO20 YMHOICEHUS?

B peructpax R1: RO;

B TEX € pErucrpax, KOTOpble NPUHUMAIIM Y4YacTHE B
YMHOXCHUH;

B PETUCTPOBOI mape, ompenensieMon omepanaom Rr (d, r
0...31);

B PETUCTPOBOW mape, omnpenensiemon omepanaoM Rd (d, r
0...31);

B peructpax R31: R30;

AVR. Kax SPI unuyuupyem nepeoauy 0anuwix?
3anuchio B peructp SPSR;
3anuchio B peructp SPDR;
nonaveit cuaxpocurnana SCK;
ycTaHOBKOM (hiara paspemnienus nepenaun TE;

.| 16-TH pa3psinHbIC
MHUKPOKOHTPOJUIEPHI
cemeiictea MSP430
(IK-2.1)

Muxpoxoumponnepwr cemeticmea MSP430 codepacam RISC
npoyeccop

64-pa3psiHbIiA

8-pa3psaHbIii

32-pa3psiHbIiA

16-pa3psaHbIit

Cmex — smo

0CcOOBIi perucrp, OTBEYAIOUIMH 3a MpHEeM JaHHBIH OT
BHEIIIHETO YCTPONCTBA

0cOOBIi perucTp, OTBevaroIIMi 3a Tepenady JaHHBIX
BHEIIIHEMY YCTPOMCTBY

00J1aCTh MaMSTH, CIIEHUAIBHO BhIJENseMast AJIsl TOCTOSTHHOTO
XPaHEHUs JaHHBIX TPOrPaMMBI

00J1acTh MaMsTH, CHEIHUAIbHO BbLAEIsIeMas Uil BPEMEHHOTO
XpaHEHUs JaHHBIX TPOrPaMMBI

B auetiku cmexa ungopmayus sanocumces




napajyielIbHO U U3BJEKAECTCs B MOPSJIKE OOpaTHO MOPSAKY
3aHECEeHHUs

IIOCJIEZI0BATEIBHO U U3BJIEKAETCS B IIOPSAAKE 3aHECCHUS

napajiesIbHO U U3BJIEKAETCs B MOPSJIKE 3aHECEHUs

MOCJIEZOBATENbHO M U3BJIEKAaeTCd B IOpSJIKe, OOpaTHOM
HOPSI/IKY 3aHECEHUS

Cemeticmeo  MSP430  obnadaem  credyrouumu  KioyesblMu
ocobeHHoCmAMU.:

apXUTEKTypa c YIBTPaHU3KUM notpedieHueM,
yBEJIMYMBAIOIIast BpeMst pabOThI IPH MUTaHUU OT OaTapeit

HMEET BCTPOCHHBbIE MoOAynu 12-pazpsaHoro wunu 10-
paspsanoro AL

UMeeT cABOEHHbIN 12-pa3psanubiid LIAIT

ONTUMHU3UPOBAHO JUISI COBPEMEHHOTO BBICOKOYPOBHEBOTO
IPOrPaMMHUPOBAHHUS

umeet 16-paspsausiii RISC npoueccop

Ha0Op KOMaHJ COCTOUT U3 27 UHCTPYKIUH, MOAIEPKUBACTCS
CeMb PEKUMOB a/Ipecaluu

pacipeHHble BO3MOKHOCTH BEKTOPHBIX MPEpbIBaHUN

KOMITAaKTHOE PO MMEET MOHMKEHHOE SHEPronoTpedIeHne u
CTOUMOCTD

apXHUTEKTypa C BEICOKUM SHEPronoTpedIeHnEM

MOJJIEP>KUBAET TOJIBKO HU3KOYPOBHEBOE MPOTPAMMUPOBAHKE

nmeet 32-paspsausiii RISC npoueccop

nmeet 8-paspanuelii RISC nponeccop

Cucmema maxmuposanus MSP430

cucreMa TaKTUpOBaHMsS pa3paboTaHa CHIENUAbHO IS
UCTIONIB30BaHUSI B NPWIOKEHUSAX C TUTAaHHEM OT Oarapeil.
BcnomoratensHast Hu3ko4acToTHas cucrema taktupoBanus (ACLK)
pabotaet oT 32 kI'Il 4aCOBOro KBapLEBOrO PE30HATOPA

HU3KOYaCTOTHAsl BCIIOMOTaTeibHas CUCTEMa TaKTHPOBAHUS
oOecnieunBaeT pabOTy MUKPOKOHTPOJIEPA B PEKUME YIBTPAHU3KOTO
noTpeOIeHus] MOIIIHOCTH

aKTHUBU3AIMsI  OCHOBHOTO  BBICOKOCKOPOCTHOTO — MOJYJIS
TAKTUPOBaHMs  MO3BOJSIET  BBINOJHUTH  OBICTPYIO  00pabOTKy
CUTHAJIOB

cucTeMa TaKTHPOBAaHHUS pa3paboTaHa JUIsl MCIIOJIb30BAaHUS B
YCTPOMCTBAX C MUTAHUEM OT JIEKTPOCETH

aKTUBU3AIMsl ~ OCHOBHOTO  HHU3KOCKOPOCTHOTO  MOJYJIS
TaKTUPOBAHMs TO3BOJISIET BBIMOJIHUTH MEIJICHHYI0 00paboTKy
CUTHAJIOB

Opeanuzayus aopectnozo npocmparcmea O3Y MSP430

O3V naumnaercs ¢ agpeca 0200h

KoHeuHbIl agpec O3Y 3aBUCHUT OT 00BbEMa INpenCTaBIEHHON
MaMSATH U pa3IuydaeTcs AJs KaXJa0ro KOHKPETHOTO yCTpOHCTBa

O3Y MokeT UCHOIb30BaThCS KakK Ul MPOrPaMMHOIO KOJa,
TaK U U1 JaHHBIX

KoHeuHbIH azpec O3V oauHaKOB AJIs BCEX yCTPOMCTBA

HavanpHBIA  agpec O3V  pasznuyaercss Uil KaXJIOTO
KOHKPETHOI'O yCTPOHCTBA

O3Y MOXeT HCHOJIb30BaThCSl TOJIBKO JJIsi MPOrPaMMHOIO




KoJa
O3V MOXeT HCHOJIL30BaTHCA TOJILKO IS TAaHHBIX

Mooyne UART:

[lepenaer nmaHHBIE APYrOMYy YCTPOHCTBY B CHHXPOHHOM
peKUMe, a IPUHUMAET B ACHHXPOHHOM

[lepenaer nmaHHBIE APYroMy YCTPOWCTBY B ACHHXPOHHOM
peKuMe, a MPUHUMAET B CHHXPOHHOM

[lepenaer u mpuHUMAET JaHHBIC ACHHXPOHHO

[lepenaer u mpuHUMAET JaHHBIE CHHXPOHHO

@petim  danHvix npu nepedave no npomokoay USART umeem
cnedyiowutl hopmam:

{CrapToBBIli OWT, ceMb OWT JaHHBIX, OWT YETHOCTH,
CTOTOBBII OUT}

{CrapTOoBBIli OWT, BOCEMb OHUT [JaHHBIX, OWUT YETHOCTH,
CTOTIOBBIH OUT}

{CrapToBbIii OUT, cemb OWUT JaHHBIX, OUT aapeca, OUT
YEeTHOCTH, CTOTIOBBIN OUT}

Bce ykazannbie popmatbl BEpHBI

Ilocne nepedauu adpeca/OanHvlx nepedamuux nepekouHguzypupyem
aunuro SDA u cuumviéaem cueHan noOmeepHcOeHUs.:

SDA nactpauaercs Ha BBoA: 0 = ACK, 1 = NACK

SDA nactpauBaercs Ha BeiBo1I: 0 = ACK, 1 = NACK

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

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

@naz USIIFG ycmanasnusaemcs 6 eOUHUYY Ko20a:
CueTtunk O0urToB nmocuuteiBaeT 10 OxFF
Cuetunk O6uToB ymeHbImics 10 0x00
CueTunk O0uToB nocuuthiBaeT 10 0x80
Cuerunk 0uTOB mocuuThIBaeT 10 0x08

Ilpu obmene oannvimu no npomoxony 12C, bum noomeepicoeHus
Gopmupyemcs npueMHUKoM nocne:
Kaxnoro Gaiira no aepsitromy uminysbscy Ha JuHuu SCL
Kaxxnoro 6uta no Bropomy umnysbcy Ha JuHuu SCL
Kaxnoro Gaiita no BropoMy umnysbcy Ha TMHUU SC
Kaxxnoro 6uta no aessitomy umiynbcy Ha quHun SCL

Ilepexoo 6 peoicum asmomamuyecko2o pacnosHasauusi CKOpPOCMu
nepeoavu oCywecmeiiemcs u3 COCMOAHUA «IUHUA C80000HA», 6
KOmMopoe npueMHuK nepexooum nocie npuema:

OpuHHAMIATH WKW 0OJiee HYNIEBBIX HEMPEPHIBHBIX OMTOBBIX
WHTEPBAJIOB

UeTbIpex WM MEHEE HYJIEBBIX OUTOBBIX HHTEPBAIOB

Bocbmu mitn MeHee HyJIeBBIX OMTOBBIX HHTEPBAJIOB

Her npaBunsHOro orsera

Asemomamuueckoe onpeoenerue cKkopocmu nepeoayu
ocywecmensaemcs — npu  nomMowju  ¢peuma - CUHXPOHU3AYUU,
codeparcawezo 8 noie OaHHbIX 3HAYEHUE:

0x00




0x22
0x055
0x44

Cuenan cunxponusayuu 6 pexcume SPI npu MM = 1 ¢hopmupyemcs:
Mactepom Ha BeiBoge UCLK ot renepatopa MCLK
Macrepom Ha BbiBojIe ACLK
Mactepom Ha BbIBOJe UCLK ot reneparopa BITCLK

USART
Bcemu nepeuncienHbiMu ciocodamu

bnox  asmomamuueckoeo  pacnosnasanusi  OwUOOK  CnocobOeH
0emeKmupo8amay.

Ommbku Qpeiima, YETHOCTH, TEPEIOJHEHUSI NMPUEMHUKA U
pa3pbiBa JIMHUH

Ommbku dpeiiMa 1 YETHOCTH

OmmOK¥ MepernoTHeHHS TPUEMHHKA M pa3phiBa THHUH

Ommbku peiima, YETHOCTH U MEPENOTHEHUS PUEMHUKA

Mooynoe USART ucnonvzyemcs
Tonbpko 11 aCHHXPOHHOM Mepeiadu JaHHBIX
Tonbko A1 CUHXPOHHOM Iepeauu J1aHHbIX
Jnst oOMeHa JaHHBIMU B TTapaJuIeIbHOM opmare
IIpu nocienoBarenbHOM 0OMEHE TaHHBIMU

Cunxponnass  nepedaua  Oaumvix  medxncoy  oseyma  USART
YCmpoUuCmeamu 0Cyujecmeisiemcsi:

C ucrnosib30BaHHEeM OOIIECH I MPUEMHUKA M IepelaTInKa
JTUHUHM CUHXPOHHU3AIIUU

be3 ob1ero curnana CHHXpOHHU3AIUN

C HCIIOJIb30BaHUEM HE3aBUCUMOTI0 TaKTUPOBAHUS
IIepEeIATUNKOB

C HCIIOJIb30BaHUEM HE3aBUCUMOTI0 TaKTUPOBAHUS
IIPUEMHUKOB

Acunxponnas  nepeoaua  OaumHvlx — medxncoy  osyma  USART
YCmpoucmeamu 0CyujeCmeisiemcsi:

C wucrnosib30BaHMEeM OOIIEH I MPUEMHUKA M TepeIaTInKa
JTUHUHM CUHXPOHHU3AIIUU

C UCIIOJIb30BaHUEM HE3aBUCHUMOT'0 TaKTUPOBAHHMS
NepeaTIMKOB U TIPUEMHHUKOB

C UCIIOJIb30BAHUEM HE3aBUCHMOT'0 TaKTUPOBAHHMS
nepeaTIuKOB

C UCIIOJIb30BAHUEM HE3aBUCHMOT'0 TaKTUPOBAHHS
IPUEMHHUKOB
Mooyne  USART MSP430  nooodepoicusaem  credyowue

KOMMYHUKAYUOHHbIE NPOMOKONbL.
Her npaBunpHOrO BapuanTa
UART u I2C
SPIu I12C
UART u SPI

Ilpu oocmyne k flash-namsamu MSP430 6 pexcume umenus, xozoa




¢nae BUSY = 1:
®mar ACCVIFG = 1 u cunteiBaecmbie nannbie paHbl 03FFFh
®mnar ACCVIFG = 0 a u cudTbiBaeMble JaHHBIE pPaBHbI
03FFFh
@nar ACCVIFG =1 u ¢pnar LOCK =1

Flash-namame MSP340 cocmum us3:
JByXx cexiui
Tpex cexkuuit
YeTbIpex cexuuil

Hauanonviti npuopumem xananos ITJIT (DMAO - DMAL1 - DMA2).
Eciu 6um ROUNDROBIN copowen, mo nocie nepedaiu OAHHbIX
kananom DMAQ, yemanosamces credyrowjue npuopumenai:

DMAZ2 - DMAO - DMA1

DMA1 - DMAZ2 - DMAO

DMAO - DMAL - DMA2

DMA1 - DMAO - DMA2

Aopec npuemuuxa DMA nocne nepedavu npu DMADSTBYTE = 1 u
DMADSTINCRx = 3:

OcraHeTcsi HeU3MEHHBIM

VYBenu4uTcs Ha ABa

YMeHbIINUTCS HA JIBA

VYBenuuuTcs Ha eAUHUILY

Hemackupyemoe npepvieanue NMI moocem ocmanosums DMA
KOHMpOLep eciu:

yctanoBieH 0ut ENNMI

yctanoBieH outr DMAEN

ycranoBieH 6ut GIE

yctanosieH outr DMAIE

Kaxoe 3nauenue meobxooumo 3zanucamv 6 none INCHx mooyns
ADCI12 0ns nookmouenus 6Hympenne20 0amuuKa memnepamypbi.

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

s ycmanosku nepuooa npepviganusi om matimepa Timer A
paenoeo 1 cekyHOe, KOMOpbLL MAKMUpyemcs Om 6HYMpPeHHe20
eenepamopa ACLK (32768 I'y) u pabomaem 6 pedicume cpagHeHus, 8
pecucmp TACCRO neobxooumo 3anucams.

32768

32767

16384

65536

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

SMCLK

ACLK

TACLK




INCLK

Jna cenepayuu LIHM-cuenana c¢ akmuHbIM 6bICOKUM YPOBHEM
He0OX00UMO YCMAHOBUNb PEHCUM BbIBOOA.:

Mode 6

Mode 7

Mode 3

Mode 2

s moeo, umoovl mavimep Timer A yuxnuuwecku cuuman om 0x000
00 OxFFFF, Heobx00umo 8bl0pams pexcum.

OcranoB (MCx = 0)

Bepx/BHu3 (MCx = 3)

Brepx (MCx =1)

HenpepriBabiit (MCx = 2)

Hna copoca Timer A, pabomaroweco 6 HeNnpepvlBHOM pexcume
HeobXo0uMo:

Ouncruts peructp TACCRO

Ycranosuts 6uT TACLR B peructpe TACTL

3anucatb 3Hauenue OxFFFF B peructp TAR

Mna exnouenus pesicuma 2eHepayuu npepuléaHuil no NepeoHemy
@ponmy cuenana om nunuti nopma Port 2neobxooumo:

VYcranoButs cootsercTBytoue oOutel P2IE u P2DIR wu
copocuts Out P2IES

YcranoButs coorBercTByoImue 6utsl P2DIR, P2IE u P2IES

YcranoButs coorBercTBytone 6ut P2IE u cOpocuts OUTHI
P2DIR u P2IES

Kaxkoii uz ynpasnsaiowux pecucmposé nopma Port 3 nacmpausaem
NUHBL HA 8616007

P3DIR

P3SEL

P3IN

P30OUT

Kaxoti uz ynpasnsarowux pecucmpos nopma Port 2 nacmpausaem
NUHbL HA 66007

P20UT

P2SEL

P2DIR

P2IN

B muxpoxonmponnepax MSP430 ece nunuu 6800a/vigooa:
N3MeHs0T CcBOE HampaBlICHHWE C  KaXJIOM KOMaHIOH
POTrpaMMBbI
CoxpaHSIOT  CBOE  HampaBlIeHHE  HEH3MEHHBIM  TIPH
BBITTOJIHEHUH [TPOTPAMMBbI
HactpauBarotcst Ha BBOJ ITPH 110/1a4€ SJIEKTPOITUTAHUS
HactpauBaroTcst Ha BBIBOJI TIPU TOJ[aue SJICKTPOITUTAHHUSI

s nacmpoiixu aunuu nopma MSP430 na 61600
CootBerctBytomuii  Out peructpa PxIN nomkeH ObITh




YCTaHOBJIEH B 1

CootBerctBytomuii  6ut peructpa PxOUT nomxeH ObITh
YCTaHOBJIEH B 1

CootBerctBytomuii  6uT peructpa PxDIR gomxkeHn ObITh
coporex B 0

CootBerctBytomuii  6uT peructpa PxDIR gomxkeHn ObITh
yCTaHOBJIEH B 1

CootBerctBytomuii  6ut peructpa PxXxSEL gomkeHn ObITh
yCTaHOBJIEH B |

s nacmpoiiku nopma MSP430 na 6b1600:
Peructp PXIN nomkeH ObITh YCTaHOBJICH
Peructp PxOUT nomxeH ObITh yCTaHOBJIEH
Peructp PxDIR nomkeH ObITh yCTaHOBIICH
Peructp PxSEL nomxen ObITh YCTaHOBIICH

s nacmpotiku aunuu nopma MSP430 na 6600:

HeoOxomuMo cOpocHUTh COOTBETCTBYIOIIMNA OUT perucrpa
HarpaBJICHUs

Heo0xonuMo yCTaHOBUTH COOTBETCBYIOIIMNA OUT perucTpa
PxIN

Peructp PXOUT nomkeH ObITh HEAKTUBHBIM

Heo0OxonuMo ycTaHOBUTH COOTBETCTBYIOLIMM OUT perucrpa
PXSEL

B MSP430 6um ynpasnenus cmopoosicesvim mavimepom WDTTMSEL:
YcranaBiuBaeTcs IS Iiepe3arycka taiimepa
He Bnmsier Ha paboty Taiimepa
[Ipu ycraHOBKe B €IWHUILY 3aJa€T HMHTEPBAIBHBIA PEXKUM
paboThI Taiimepa
IIpu cOpoce B HOJIb OTKIIIOYAET CTOPOKEBOM Taiimep

Ilpu 0oocmyne k 16-6umogomy pecucmpy ynpagieHus cmopotcesbim
matimepom WDTCTL:

B crapmem Oaiite nomkeH ObITh koa goctyna 0x05A B
pexxume urenus u3 (3anucu B) WDTCL

Bce OuThl crapiero Oaiita paBHsI 1

B crapmem Oaiite mpu ureHuu cumthiBaeTcs koxa 0x069, a
IIPY 3aIIUCH B CTapIeM Oaiite JoibkeH ObITh koA noctyna 0x05A

Bce 6utsl crapmiero Oaiita paBHbl 0

Peoicum pabomuvr muxpoxoumponnepa MSP430 onpedensemcsi:
CocrosinueM sipa npoueccopa CPU
UYetbIpbMst OUTaMU perucTpa craryca
KonnuecTBOM TMHMI OPTOB, HACTPOEHHBIX HA BBOJT

Ipepvisanus ynpasnaiom yugposvim npoyeccopom:
B 3aganHbIe MOMEHTHI BpEMEHU
B npou3sBosibHBIE WM CITydyallHbIE MOMEHTBI BPEMEHH
[TocTostTHHO B OJTHU U TE K€ MOMEHTHI BPEMEHHU
B npenonpeneneHHble MOMEHTBI BpEMEHU

K pecucmpam ynpaenenuss cucmemou maxkmupoeanus MSP430
OMHOCAMCSL:




peructpsl R13, R14 u R15

peructpel R7, R8 nR9

peructpsl R4, RS u R6

peructpel BCSCTL1, BCSCTL2 u DCOCTL

Peoicum pabomuvr muxpoxoumponnepa MSP430 onpedensemcsi:
Cueruynkom komanj (PC)
CocrostHueM siapa npoueccopa CPU
CocrostHreM ueTsipex OuToB B peructpe craryca (SR)
Bce yrBepxkaeHus BepHBbI

Cumeon &ADDR 6 xomande 3adaem pedcum aopecayuu OJis
UCTOYHUKA UTU NPUEMHUKA.

CUMBOJIbHBIN PEKUM aJipecariuu

PerucrtpoBslii pexxum aapecanuu

AOCOJIFOTHBIN PEXUM aJpecarnu

HNupexcHblil pexuM aapecaruu

Lna 08yXaopecHbvlx UHCMPYKYUUL MUKPOKOHMPOJLILED
MSP430noooepocusaem:

CeMb pe)XKMMOB aJpecalluy JUIsi HICTOYHUKA U YEThIPE PeKUMa
aJipecanuy Jiisl IPUEMHUKA

[lecTs peXMMOB aapecariviyl JUIsi UCTOYHUKA U TPU PeKUMa
aJipecaluy ISl IPUEMHUKA

CeMb peXUMOB ajpecaldy JUIsl UCTOYHUKA M TPH PEKUMA
ajJipecary IS pueMHUKa

[lecth peXUMOB aapecaliiu JUis HCTOYHHKA W YEThIpe
peKHMa aapecaruu sl IPUeMHUKA

3nauenue pecucmpa cmamyca SR = 0x0104 unouyupyem:

Uro mpou30nUI0  TEPeroJIHeHHWE TMPH  BBIMOJTHEHUU
apu(METHIECKON OoTlepaIiy HaJl 3HAKOBBIMH YMCIIaMU M YCTAHOBJICH
¢uar nepeHoca

Uro mpoM30oNIIO  TMEPEeNnoJHEHWE TpPU  BBITOJHEHHH
apuMeTHUUECKOI onepariy HaJl 3HAKOBBIMU YMCJIAMU U YCTaHOBIIEH
¢utar pazperieHne MaCKUPyeMBIX MPEPhIBAHUH

Pesynbprar apudmMerndeckoil omepanuu OTPHUIATEIbHBIA U
YCTaHOBJICH (yiar mepeHoca

SAnpo mporeccopa OTKIOYEHO M yCTAHOBIEH  (ar
paspenieHne MacCKUpPyeMBbIX

Cuemuux komano (PC):

XpaHUT OUTBI COCTOSHUS W OWTHI YIPaBICHUS PEKHUMOM
nporieccopa

VYka3bIBaeT Ha CIEAYIONIYI0 KOMaHy, KOTOopasi O KHA OBITh
3arrcaHa B IaMsITh

XpaHHT agpec BO3BpaTa U3 MPOIETyphl UIU MPEPHIBAHUS

VYka3pIBaeT Ha CIIEAYIONIYI0 WHCTPYKIHIO, KOTOpas JOJDKHA
OBITh MPOYMTAHA M3 TTAMSITH U BBITIOTHEHA MPOILIECCOPOM

bnox AJTY mukpoxonmponnepa MSP430 cnocobno evinoausams:
Onepanuu CIIOXKCSHUS, BEIMUTAHUS, YMHOXCHHS M JIOTHICCKUE
onepaunu (AND, OR, XOR)
Onepanuu CIOXKCHHsI, BRIYUTAHUS, YMHOXKCHUS U JICTICHUS




Onepam/m CJIOKCHUS, BbIUUTAHUA, CPABHCHUA U JIOTUYCCKHUC
onepanuu (AND, OR, XOR)
Onepam/m CJIOKCHUS, BBIYUTAHHWA, YMHOKCHHUA U CPABHCHU A

AHopo muxkpokonmponnepa MSP430 codepocum:

16 pErucTpoB (4 u3 KOTOPBIX BBITTOJTHSIOT
npefonpeneneHHple  QyHKIUMH, a ocraBmmecs 12 sBiswoTcs
perucTpaMu OOIIEero Ha3HAYCHUS)

14 pEerucTpoB 2 u3 KOTOPBIX BBIITOJIHSIOT
npenonpeesieHHble  (PYHKIMHM, a oOcTaBIIMecs 12  sBISIFOTCS
peructpamu 00IIEero Ha3HAYCHMUS )

16 pErucTpoB (6 u3 KOTOPBIX BBITTOJTHSIOT
npefonpeneneHHsle  QyHKuuM, a ocraBmmecs 10 sBisoTcs
perucTpaMu OOIIEero Ha3HAYEHUS )

18 pErucTpoOB (4 u3 KOTOPBIX BBINIOJIHSIOT
nperonpesesieHHble  (YHKIMHM, a ocTaBliuecs 14  sBISIOTCS
perucrpamu 00IIEero Ha3HAYCHHUS )

Aopo muxkpoxonmponnepa MSP430 noooepoxcusaem:
20 xomanna aapa u 14 sMmynupyeMbIx KOMaH/]
277 xoMaH[g
27 koMaHz a11pa U 24 3MyaupyeMble KOMaH bl
24 xoMaHbI Sapa

Ha azvike Accembnepa muxkpoxonmponnepa MSP430 cumeon # nepeo
Onepanoom o3Havaem:

PeructpoBslii pexxuM aapecaru

HenocpencTBeHHBIN pexxuM agpecanuu

AOGCOIIOTHBIN PEeXUM aJpecanuu

CUMBOITEHBIN PEXKHUM a/Ipecaruu

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

JlecATUYHYIO KOMaHy

[MlecTHaAIaTEPUUHYIO KOMAHTY

[Tepexon Ha apyro# agpec

Uro B KOMaHE HUCHONB3YIOTCS OMNEpaHIbl THUMA CIOBO (2
Oaifta)

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

Uro B KOMaH 1€ UCHIONB3YIOTCS 16-TH OUTHBIE OTIEpaH bl

Uto KOMaH/1a SBJISIETCS YaCThIO MOANPOrPaMMbI

UYro koMaH/1a Oy/IeT HCIIOJIb30BaHa B IPOTPaMMe TI03Ke

Uro B KOMaHJE HCIOJB3YIOTCS 8-MU OUTHBIE ONEpaH]Ibl
(Myaamme 6alThl CIOB)

B oononmumenvhom xoode edunuya 6 cmapuiem  paspsoe
omobpadicaem:

3HaveHue ¢uiara nmepeHoca

UTo 4KcIo SBISETCS MOJI0KUTEIBHBIM

UTo YHCII0 SBISAETCS OTPHUIATSIBLHBIM

UTo 4ncIo SBISETCS KOMIUIEKCHBIM




Maxkcumanvnoe 3Hayenue, KOmopoe moxcem Oblms NPeOCmasieHo 8-
MU OUmMoBoll be33HaK0BolU NepeMeHHOl PABHO:

256

255

16

128

IIpu 3nakoeom cnodicenuu aaz nepenoca hopmupyemcs eciu:
Benuuuna pesynbTaTa MEHbIIE 3HAYEHMS] HAaUMEHBIIETO W3
OIlEepaH/I0B
VYcranaBnuBaercs Milaalnil OUT pe3ynbrara
VYcranaBiauBaeTcs crapluuil OUT pesysbrara
IIpn cnoxkeHun ABYX OTPULATEIBHBIX YHCEN pe3yJIbTar
HOJIOKUTEbHBIN

Kaxaa u3 onepayuii 6e33nHako020 crodceHus npugedem K
Gopmuposanuro graza nepenoca:

0111 11112 + 0000 00102

1000 00002 + 1000 00002

0111 11112 + 1000 00002

PacuetHo-rpaduueckoe 3ananue sBisieTcss (OPMOM CaMOCTOATEIBHOU padOThI
oOyuatotierocs. Pelienre pacueTHO-TpaUUYECKOro 3aaHusl BBITIOIHAETCS CTYJAECHTAMU
CaMOCTOATENBHO 10 3a/IaHHSIM, BbIJIABAEMBIM MPENOIaBATEIIEM.

Odopmiienne pacderHo-rpaguueckoro 3aganus. PI'3 npepocrasisercs
MIPENO/IaBaTelIo AJisl MPOBEPKHU B BUJE OTUYETA U B BUJIE (PAillIOB, COAEpKAIIUX PELICHUE
MpaKkTUYECKUX 3adaHuil. OT4eT pacueTHO-TpaUUecKOro 3aJaHus JOJKEH HMETh
CIIEYIOIY0 CTPYKTYpPY: THUTYJBHBIA JIUCT; COJEPKAHHME; TEOPETUYECKOE 3a/IaHMCE;
MPAKTUYECKAsl YaCTh; CIIUCOK MCIIOJIb30BaHHOM uTeparypsl. [Ipaktuueckas yacts P13
JOJDKHO CONPOBOXKIATHCSI HEOOXOAMMBIMHU KOMMEHTapUsMH, T.€. BCE OCHOBHBIE
MOMEHTHI TIpoIlecca PEIICHHs 3aJaHus JTOJDKHBI OBITh PACKPBITHI U OOOCHOBaHBI Ha
OCHOBE COOTBETCTBYIOIIUX TeopeThuueckux nosoxenuit. Cpok caaum PI'3 onpenensiercs
IIPEMNOIaBATEIIEM.

3ammura PI'3 mpoucxoaut B dopme cobecenoBaHus MpenojaaBarTesisi U CTyJICHTa
10 TPEJICTaBIIEHHOMY B Hel Matepuainy. OOydaromemMycs MOTyT ObITh 3a1aHbl BOITPOCHI
0 MaTepuaiaM U3y4aeMou TUCUUILITUHBI.

5.4. Onucanne KpUTEpPUEB OLEHUBAHUS KOMIIETEHIMA M IIKAJIbI OLlEeHUBAHUS

[Ipu npomexyTouyHoi arTecTanuu B (opMe aAuddepeHuupoBaHHOTO 3aveTa
UCIIOJIB3YETCSl CIIEyIolasl IIKaja OLIEHWBAHUSA: 2 — HEYAOBJIECTBOPUTENBHO, 3 —
YAOBJIETBOPUTENBHO, 4 — XOpOIIO, 5 — OTIUYHO.

Kpurepusamu oueHMBaHus JOCTUKEHUN MTOKA3aTEIECH SIBIISFOTCS:

HanmenoBanue Kpurepnii onieHuBanus
IOKa3aTest
OLICHUBAHUS
pe3ynbTaTa 00y4eHus
110 JUCIHUIITIMHC

[1K-2 Cnocob6en pa3pabaTeiBaTh IpOrpaMMHOE 00eCTIeueHHE Tl BCTPAaUBAEMbIX TIPOTPAMMHO-
anmapaTHbIX mIaTGopm




I1K-2.1 Pa3zpabarbiBaeT mporpaMMHOe oOecrieueHre B3auMOICHCTBHSI TPOrPaMMHO-
anmapaTHbIX KOMIOHEHTOB BBIYHCIUTEIBHBIX CHCTEM

3HaHus 3HaHuE TEPMUHOB, ONPEACICHUM, MOHATHI

3HaHWEe Ha3HAUCHWS W TPHHIUIOB pPabOTel MHKpokoHTpouiepoB (MK) wu
MHKPOKOHTpOJUIepHBIX crcteM (MKC)

O06BEeM OCBOSHHOTO MaTcpuajia

IloxHOTa OTBETOB Ha BOIIPOCHIL

YeTKOCTh U3I0KCHUS U HHTCPHOpCTALIUN 3HAHUM

YMmenust YMeHne  ycTaHaBIWBaTh HEOOXOAMMOE TIPOTPAMMHOE  OOecredeHue Uit
nporpammupoBaarst MK n MKC; npuMeHATh OCHOBHBIE METOIBI ITPOSKTHPOBAHUS
CJIOKHBIX CUCTEM MPOrPaMMHOT0 00eCIeueHUs!

YMeHHE COCTaBIIATH AITOPUTMBI U PEaTM30BBIBATH UX B BUJIE TIPOrPaMM YIIPaBICHHUS
MK u MKC; ocymiecTBiATs ONTUMHU3AIUIO CO3TaHHBIX AITOPUTMOB W TPOTPaMM;
YYUTBIBATh OCOOCHHOCTH pealIU3allii CIICIUAIN3UPOBAHHBIX MUKPOKOHTPOJUICPHBIX
cuctem; npoektupoBath MKC mo 3amaHHBIM (DyHKIIMOHAIBHBIM TPEOOBAHUSIM B
Pa3IMIHBIX 00J1aCTIX MPOQPECCHOHATHLHON NEeATeILHOCTH

Ymenne HactpamBate MKC u mojmepxuwBaTth WX pabOTOCIIOCOOHOCTH CHUCTEM B
3aJaHHbBIX q)YHKLII/IOHaHBHI)IX XapaKTCpUCTUKaX W COOTBCTCTBUM KPUTCPUAM
KauecTBa

Haspixu Brnanenne HaBBIKAMH TEOPETUYECKOTO M JKCIEPUMEHTANLHOTO HCCIIETOBAHUS
00BEKTOB MPO(PECCHOHATHLHON IEATSILHOCTH

KauecTBO BBHINOJIHEHUS UCCIICAOBAHUN 00bEKTOB NPOPECCUOHATLHOM JCSITSIbHOCTH

CaMOCTOSITENTFHOCTh  BBITIOJIHEHHSI HMCCIIEA0BAaHUH OOBEKTOB MpPOQecCHOHANTLHON
JeATEIbHOCTH

O]_IGHKEI IpernoAaBaTCiICM  BBICTABJLICTCA  HMHTCTPAJIbBHO C y‘léTOM BCCX
MokazarTeJiei u KpUTCPHUCB OLICHUBAHMA.

Ouenka c(hOpMHUPOBAHHOCTH KOMIETEHIIMH T10 MTOKA3aTEN0 3HAHUSL.

Kputepuit YpOBEHb OCBOCHHSI M OLICHKA
2 3 4 5
3HaHuE TEPMHUHOB, | He 3HAET TEPMUHOB U |3HAET TEPMHUHbI U 3HaeT TePMUHBI U 3HaeT TEpMUHBI U
OIIpe/IeTICHAH, onpeaeneHun OIpEJIEIIEHUs, HO OIIpEENEHUS ONPEEIICHUS, MOXKET
TOHATHH JIONYCKAeT HETOYHOCTH KOPPEKTHO
(hopMyIMpOBOK copMyIIpoBaTh UX
CaMOCTOSITEIIEHO
3nanue HazHaueHus U |He 3Haer HasHaueHue u  (MIMeeT npecTaBnenue |3HACT Ha3HAUYEHHWE U |3HACT HA3HAYCHUE U
TPUHIHUIIOB PA0OTHl | IPUHIUIEI PAGOTHI 0 Ha3HAYCHUH U MIPUHIIMIEI pa0OThl  |IPUHIUIEI pabOTHI
MUKPOKOHTPOJIICPOB | MUKPOKOHTPOJIIEPOB U | IPUHIMIIAX PAOOTHI MHKPOKOHTPOJJIEPOB |MUKPOKOHTPOJLIEPOB U
(MK) u MUKPOKOHTPOJIJICPHBIX MUKPOKOHTPOJLUIEPOB; O n MUKPOKOHTPOJUICPHBIX
MUKPOKOHTPOJUIEPHBI | opyeren; He 3HAET SI3LIKAX MHUKPOKOHTPOJLIEPHBI |CHCTEM; IIPMHIIUIbL U
x cucrem (MKC) TIPHUHIIHAIEL 1 NPOrpaMMHpPOBaHHs  |X CHCTEM; SI3BIKHU 0COOCHHOCTH
0COOEHHOCTH MK u MKC MpOTpaMMHPOBaHUs  |TporpamMmuposanust MK
nporpammupoBanus MK MK u MKC u MKC; s13p1k1
u MKC; He 3HaeT A3bIKU nporpammupoBanus MK
nporpamMmmupoBanus MK u MKC; ocHOBHBIE
u MKC HIPUHLMIIBL YIIPABJICHUS
BHEITHUMH
YCTpOHCTBaMHU ¢
nomousio MK
O0BeM 0CBOEGHHOTO | He 3HaeT 3HAYUTENBHON | 3HAET TOJILKO 3HaeT MaTepural Ob6namaet TBEPIBIM U
Matepuaia 4acTu Marepuania OCHOBHOI MaTepHall JIHUCIUILINHEL B TOJTHBIM 3HAaHHUEM
JUCHUIIIINHBI JHUCIIMIIINHBI, HC JTOCTAaTOYHOM Marepuajia TUCOUILIAHBI,
YCBOWJI €T0 AeTasiel oobeme BIAJCET
JIOTIOJIHATETHHBIMA
3HAHUSMH
Ilonnora oTBeTOB Ha |He maeT OTBETHI HA Jaet HenonHbIe Jaet oTBeTh Ha Jlaet nonnble,
BOIIPOCHI OOJIBIIMHCTBO BOMIPOCOB | OTBETHI HA BCE BOIIPOCHI, HO HE BCE - pa3BEPHYTHIE OTBETHI HA




BOIPOCHI

TIOJIHBIC

TIOCTaBJICHHBIC BOIIPOCHI

YeTKOCTh U3JI0KEHUS
Y MHTEpIIpeTalnuu
3HAHUHA

Usnaraer 3nanus 6e3

W3znaraer 3nanus ¢

Usnaraer 3nanus 0e3

W3naraer 3HaHUs B

cXeMaMH, PUCYHKaMU U
IpUMepaMu

OIINOKaMHU

KOPPEKTHO U
TIOHSITHO

JIOTHYECKOM HapyIlEHUSIMHU B HapylIeHUH B JIOTHYECKOM
TOCTIEA0BATENHHOCTH JIOTHYECKO JIOTHYECKOM TOCJIEZI0BATEIHLHOCTH,
TIOCJIEIOBATEIbHOCTH I10CJICAOBATCIIBHOCTH [CaAMOCTOATEIIBHO UX
HHTEPIPETUPYS U
aHaJIU3HUPYS
He nnmoctpupyer Beimonnser Brinonusier BeinonsseT noscHAoomue
U3JI0KEHUE MOSICHSAOIINE CXEMBI U | [MOSACHSIOLINE PUCYHKHU U CXEMBI TOUHO
TTOSICHAIOIIIUMHA PUCYHKH He6pe>KHO M C| pUCYHKH U CXCMBI 1 aKKypaTHO, paCKpeIBas

MIOJTHOTY YCBOCHHBIX
3HAHUH

HesepHno uznaraer u
HHTEPIIPETUPYET 3HAHUS

Homyckaer
HETOYHOCTH B
W3JIOKCHHUHN U
HMHTEPIPETALH
3HAHUHU

I'pamoTHO 1 11O
CYIIECTBY M3JIaTaeT
3HAHUSA

I PaMOTHO U TOYHO
n3jgaract 3HaHHsA, €T1acT
CaMOCTOSATCIIbHBIC
BBIBOJIbI




Omnenka chopMUPOBAaHHOCTH KOMIIETCHITHH 110 TTOKA3aTEN0 Y MCHUSI.

Kpurepnit YpoBeHb OCBOEHMSI U OLICHKA

2 3 4 5
Ymenue He ymeer Mozxer B|YMeeT yCTaHaBJIUBATh| YMEET YCTaHABIMUBATE U
yCTaHaBJINBATh yCTaHABIMBATh KOHCYJIbTaTHBHOM HeoOxoaumoe CaMOCTOSTEIHHO
HeoOxoaumMoe HEOOXOTHMOE pexumMe POrpaMMHOE KOH(UTYpHPOBATH
IIPOTrpaMMHOE HpOrpaMMHOe yCTaHaBIMBATh obecrieueHne JUTS | CTIELIHATH3NPOBAHHOE
obecrieueHne uis HeoOxoanmoe MPOTrPaMMHPOBAHUS  |IPOrPaMMHOE

obecrieueHue s
MIPOTPaMMHPOBAHHS MIPOrpaMMHOE MK u MKC;|o6ecrieuenue TUTS
. MPOTPaMMHUPOBAHUS
MK u MKC; MK 1 MKC obecrieueHne JUIS| IPUMEHATh OCHOBHBIE|porpammupoBanus MK
MPUMEHATH OCHOBHBIC = ’ MIPOTPaMMHpPOBAHUS  |METOZbI n  MKC; mnpumeHATH
METO/IbI IIPUMEHATH OCHOBHBIC | \[K MPOEKTUPOBAHHUS OCHOBHBIE METO/IbI
NIPOEKTUPOBAHUS METO/BI CHUCTEM NIPOEKTUPOBAHUS
CJIO’KHBIX CUCTEM MPOCKTUPOBAHHS MPOTrPaMMHOTO CJIOKHBIX cucTeM
IPOrpaMMHOTO CJIOYKHBIX CUCTEM obecrieueHust POrpaMMHOTO
obecrieueHus TIPOTPaMMHOTO obecrieueHus
obecrieueHust

YMeHHe COCTaBIATh He ymeer cocraBisate | Moxer B YMeeT cocTaBIsATh | YMEET COCTaBIIATh
4JITOPHTMBI 1 AJITOPUTMBI U KOHCYJIbTATUBHOM AJITOPUTMBI U ITOPUTMBI U

peaIn30BBIBATh UX B
BHU/IE€ IPOTPaMM
ynpasnexHust MK u

PpCain30BbIBATh UX B
BUJEC IporpaMmm

PEKUME COCTABJIATH
AJITOPUTMBI U
PpCain30BbIBATH UX B

PCaIN30BbIBATH UX B
BUJEC NIporpaMm

peanu30BbIBaTh UX B
BUJIE IPOrPAMM

MEKC: ocymecTssTs ynpasieHust MK u BIIE MPOTPaMM ynpasienuss MK u | ymnpasnenuss MK u MKC;
ONTHMH3ALIIIO MKC; ocymiecTBIsATh ynpasenns MK MKC; OCYILECTBIIATh
CO3IAHHEIX ONITHMH3AIIHIO HCTIONIb30BATh ONTHUMU3ALHIO
AIrOPHTMOB 1 CO3/1aHHBIX IIpOrpaMMHOE CO3/IaHHBIX aJITOPUTMOB
IPOrpaMM; yuuTHIBaTh | AITOPHTMOB H obecrieueHne uis 1 IIPOTPaMM;
0COOCHHOCTH nporpamm; yIpaBIEeHUS HCIIOJIb30BAaTh
peanuzanuu HCIOJIb30BATh pabotoit MKC B NIPOrPaMMHOE
CIICIUATTA3UPOBAHHBIX | [porpaMMHOE pa3IMYHbIX cepax | oOecCreueHUe st
MUKPOKOHTPOJUICPHEBIX | opecnieuenne MK mis NIeSITeTTHHOCTH; a¢dexTuBHOTO
cuerem, > deKkTHBHOTO MOYKET yIIpaBJieHus paboToit
npoextiposath MKC ynpaBieHus paboToi OCYULIECTBJISATh MKC B pa3nuuHbIxX
T10 33JaHHBIM
(b YHKIHOHATBHBIM MKC B pa3nuuHBIX IIPOEKTUPOBAHUE cepax aesTeTbHOCTH;
TPEGOBAHMAM B cdepax IesTeNIbHOCTH; MKC 1o 3a1aHHBIM | YYHUTHIBATH OCOOCHHOCTH
pasTHYHBIX o6nacTsx | YIHTRIBATE (YHKIMOHATIBHBIM | peasT3aIliy
npodeccHoHanbHOI 0COOCHHOCTH TpebOoBaHUSIM B CIIeIMATN3UPOBAHHBIX
TIESITEIILHOCTH peaim3anuu Ppa3JIMYHbIX MUKPOKOHTPOJIJICPHBIX
CTEeNATN3NPOBAHHBIX obmactax CHCTEM; OCYIIECTBIIAT
MUKPOKOHTPOJUIEPHBIX npodeccuoHanbHOM | mpoektupoBanue MKC
CHCTEM; OCYIIECTBIISAT JIeSITEIIEHOCTH TI0 33/1aHHBIM
MIPOEKTHUPOBAHUE (YHKIMOHATIEHBIM
MKC 1o 3agaHHBIM TpeOOBaHUIM B
(YHKIIMOHATEHBIM Pa3MYHBIX 00IACTSX
TpeOOBaHUAM B npoecCHOHATBEHOM
Pa3NUYHBIX 00JIaCTIAX JIEATETbHOCTH
npodeccrnoHaIBEHOM
JIeSITETIHHOCTH
Ymenue HactpauBaTh |He ymeer HacTpamBaTh|Moxer BMoxeT HacTpauBaTh|YMeer HAacTpauBaTh
MKC u noaaepxusate  MKC u noanep:xuBaTh|KOHCYJIbTaTUBHOM MKC uMKC u noxaepxuBarh
ux paborocnoco6HOCTh peXXuMe  HacTpauBaTh|MOJAEPKUBATH paboTocrocoOHOCTD
paborocniocobHocTh  |MHKpoKOoHTposuiepHbix |[MKC Ha  3amaHHBIN | pabOTOCIOCOOHOCTh  |MHKPOKOHTPOJUIEPHBIX
CHCTEM B 33JIaHHBIX  [CHCTEM B  33JIaHHBIX|pPEXHM pabOTHI MUKPOKOHTPOJUIEPHBI |[CUCTEM B 3a/laHHBIX
(yHKIMOHATBHBIX (yHKIMOHAIBHBIX X CHCTEM (yHKINOHATIBHBIX
XapaKTepUCTHKAX U XapakTepUCTHKaxX M B XapaKTepUCTUKAX u
COOTBETCTBUU COOTBETCTBUU COOTBETCTBUH KPUTEPUSIM

KPUTEPHSIM KadecTBa

KPUTEPHSIM KadecTBa

KadycCTBa




Omnenka chopMHUPOBAaHHOCTH KOMIIETSHITNH 1O TTOKa3aTesro HaBbIky.

Kpurepuit YpoBeHb OCBOCHUS U OLICHKA
2 3 4 5
Bianenue naBeikamu| He Bnaneer He nocrarouno Bnageer [Ipodeccnonansho
TEOPETUYECKOTO U HaBBIKAMHU XOPOILIO BajeeT HaBBIKAMU BJIaJieeT HABBIKAMU
SKCHEPUMEHTAIFHOT | TEOPETHUYECKOIO U HaBBIKAMHU TEOPETUYECKOT0 U | TEOPETHUECKOTO U
0 UCCIIeIOBaHUS IKCIEPUMEHTATIBHOT | TEOPETUYECKOTO U | SKCIEPUMEHTAIBH | IKCIEPUMEHTAIBHOTO
00BEKTOB 0 UCCIIeIOBaHUs OKCIIEPUMEHTAIBHO | OTO UCCIICAOBAHMUS | HCCIeOBaAHMS
npodeccuoHanbHOi | 0OBEKTOB r'0 UCCIIEZIOBaHUS 00BEKTOB 00BEKTOB
JeSITeNbHOCTH npodecCHOHANBHON | 0OBLEKTOB npodecCHOHANBHO | MPOhecCHOHATBHOM
JESITEIbHOCTH npodeccnoHanbHOM | 1 AEATENBHOCTH JESITEbHOCTH
JIeSITeIbHOCTH
KauectBo He xagectBeHHO He nocratouno He mocrarouno KaugectBenno
BBINOJIHEHUS BBINOJIHSET Ka4eCTBEHHO KayeCTBEHHO BBITOJTHSIET
HCCIIeIOBaHUN UCCIIE0BAHUS BBIMOJTHSICT BBITOJIHSET HCCIIEIOBaHUSA
00BEKTOB 00BEKTOB WCCIIEIOBaHUS WCCIIEI0OBAHNUS 00BEKTOB
npodeccHoHanbHOW | MPO(EecCHOHAIbHON | 00BEKTOB 00BEKTOB npodeccrnonanbHON
JESITeNbHOCTH JeSITeTBbHOCTH, npodeccuoHanbHOM |MPo(eCcCuOHANbHOM | JeITeIbHOCTH
JOIyCKaeT rpyOble | NesITeNbHOCTH, JeSITeTbHOCTH,
omnoKu JIOITyCKaeT U JIOIyCKaeT U
UCTIPaBJISCT UCTIPaBIIACT
OLINOKH C ommnoKu
IIOCTOPOHHEN CaMOCTOSTENBHO
MOMOIIBIO
CamocrositenbHocTs | He moxer Brinonuser [Ipu BemonHennn | CaMOCTOSATENBHO
BBITTOJTHEHHUS CaMOCTOSITETILHO UCCIICIOBAHUS HCCIICI0OBaHNUS BBINIOJIHSIET
HCCIIeIOBaHNH BBITIOJTHSITh 00BEKTOB 00BEKTOB UCCIIeTOBaHUS
00BEKTOB UCCIIEIOBAHUSA npodeccnoHanbHOM |IPO(ECCHOHATIBHOM | 00BEKTOB
npoecCHOHANBHON | 00BEKTOB JESITETBHOCTH C JEeSTEIBHOCTH npodecCHOoHANEHON
JeSITeNbHOCTH npodecCHOHAIBHON | MOCTOPOHHEH uHOrza TpedyeTcst | OesITeIbHOCTH
JeSITeTbHOCTH MOMOILBIO MOCTOPOHHSIS

IIOMOILb




6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOJANYECKOE OBECIIEYEHHE

6.1. MaTepuajbHO-TeXHH4YEeCKOe o0ecreyeHune

Ne HanmMeHoBaHMe crienMalibHbIX TOMEIIEHN 1 | OCHAalEHHOCTh CIEUaIbHBIX TOMEIIECHUH U
MIOMEIICHUH 1151 CAaMOCTOSTENBHOM paboThI MOMEIICHUH JIUIsl CAMOCTOSATENbHOM paboThl
1. VYyeOHast ay1uTopust AJisi IPOBEICHUS CrenmanusupoBaHHasi MeOeIb.
JICKUMOHHBIX 3aHATUI MynpTUMeaMIiHASL YCTAHOBKA, 3KpaH, JOCKA
2. VY4eOHast ay1uTopus AJis IPOBEICHUS Crnenuanu3upoBaHHasi MeOelb.
1ab0paTOPHBIX 3aHITHIA Komneroteps! Ha 6a3e npouieccopos Intel miu
AMD, noaximtouennsie k cetu UuTepHerT.
JlaboparopHble cTeHIbI AJI1 U3YYECHUS
aApXUTEKTYPhl U OCHOB IPOTrPaMMUPOBAHUS
MUKPOKOHTPOJIJIEPOB
3. UuranbHeiil 371 OUOIUOTEKH ISt Crneunanu3upoBaHHas MeOellb.

CaMOCTOSITEIILHOM pa6OTBI

KomMmmbroTepHast TeXHUKA, MOJKIIOYCHHAS K
CETH MHTEPHET M UMEIOIIas JOCTYM B
AIIEKTPOHHO-00Pa30BaTEIbHYIO CPENY

6.2. JIMIeH3HOHHOE ¥ CBOOOTHO PACIPOCTPaHsIeMoOe MPOrPaMMHOe o0ecreUeHne

[lepeyeHs JIMIIEH3MOHHOTO MMPOTrPAMMHOIO
obecrieueHus.

PexBu3uTHI MMOATBECPIKAAOIICTO JOKYMCHTA

Microsoft Windows 10 KopnioparuBHas

(Cornamenue Microsoft Open Value
Subscription V9221014 Cornamenue
nericrutenbHO ¢ 01.11.2020 mo 31.10.2023).
HoroBop noctaBku [10 Ne 128-21 ot
30.10.2021.

Microsoft Office Professional Plus 2016

(Cornamenune Microsoft Open Value
Subscription V9221014 Cornamenue
nercreutenbHO ¢ 01.11.2020 mo 31.10.2023).
HoroBop noctaBku [10 Ne 128-21 ot
30.10.2021.

Kaspersky Endpoint Security
«CrangaptHbiii Russian Edition»

Cy6nunen3nonHslit jorosop Ne 102 ot
24.05.2018. Cpoxk aeicTBHs JINLEH3UH 10
19.08.2020 I'paxxmancko-npaBoBoit Jlorosop
(Kontpakt) Ne 27782 «IlocTtaBka mposieHUs
npaBa moJib30BaHus (uien3un) Kaspersky
Endpoint Security ot 03.06.2020. Cpok
nevcrBua auueH3uu 19.08.2022r.

Google Chrome

CBoboHO pacripoctpansiemoe [10 cormacHo
YCIOBHSIM JIMIIEH3MOHHOTO COTJIANICHHUS

Cpensl mporpammupoBanus Dev C++ |
CodeBlocks, Visual Studio Community
Edition

CBoboaHo pacripoctpansiemoe [10 cormacHo
YCIOBHSIM JIMIIEH3UOHHOTO COTJIAIICHHUS

Cpensr mporpammuposanust Arduino, Code
Compose  Studio, cumynsarop Arduino
UnoArduSim, on-line cumynstop Tinkercad,
on-line CHCTEMBI pa3paboTku "
HCIOJIb30BaHUS MOOUJIBHBIX TIpapUuecKux
unrepdericoB RemoteXY, Blynk

CBoOoano pacnpoctpansiemoe [10 cormacHo
YCJIOBHSIM JIMIIEH3UOHHOT'O COTJIAIICHHS




6.3. Ilepeyenn yueOHBIX U3IAHUH M Y4eOHO-METOAUYECKUX MATEPHAJIOB

. MscaukoB, B.M. Mukponporeccopabie CHCTEMBI: ydeOHOe moco0ue 1o
KypcoBoMy mnpoekTupoBanuio : [16+] / B.M. MscuukoB ; IloBomxckuit
rOCY/apCTBEHHBIH  TEXHOJNOTMYECKMil yHHBepcuTeT. — Momkap-Ona
[ToBOJKCKUI TOCY1apCTBEHHBIN TEXHOJIOTMYECKUN yHUBEpcUTeT, 2019. — 202 c. :
cxem., Tabm., w1 — Pexum goctyma: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=562251. — bubnworp.: ¢.193-194,
— ISBN 978-5-8158-2077-7. — TeKcCT : 2JI€KTPOHHBII.

. Caiimon Mounk MeiikepctBo. Arduino u Raspberry Pi. Ynpasnenue asuxenuem,
ceeroM U 3BykoM: Ilep. ¢ anrn. — CII06.: BXB-IletepOypr, 2017. — 336 c.: ui.
ISBN: 978-5-9775-3754-4

. Caiimon Mouk [Iporpammupyem Arduino. [Ipodeccuonanshas padbora co
cketgamu CII6.: [Tutep, 2017. — 272 c.: wi1. ISBN 978-5-496-02385-6

. bokcemn [Ix. Uzyuaem Arduino. 65 npoextoB cBoumu pykamu. — CII0.: [Tutep,
2017. — 400 c.: 1. — (Cepus «Bb1 u Bamr pedeHok»). ISBN 978-5-496-02421-1

. naxk FO.A. IIporpammupoBanue Ha a3bike C st AVR u PIC
mukpokoHTpoiuiepoB.— CII6.: Kopona-Bek, 2016. — 640 c. ISBN 978-5-7931-
0842-3

. I'apu6oB A.M. Opranuzauust 9BM u cucrem. OCHOBBI POrpaMMHUPOBAHUS Ha
a3pike AcceMOuiep: yuel. mocobue sl CTYJSHTOB HampaBlIeHUN OakalaBpuaTa
230100, 231000 u cnermansaoctr 090303; coct.: A. U. I'apubos, O. B. Ocunos.
— benropon: M3a-Bo BI'TY um. B.I'. Illyxosa, 2014. — 100 c¢. Pexxum nocryma:
https://elib.bstu.ru/Reader/Book/ 2014121616343072700000658203

. JIbsIKOB, N.A. MuxkporpoueccopHbie CHUCTEMBI: apXUTEKTypa
MUKpPOKOHTpoJuiepoB cemeiictBa MCS-51 / W.A. wskoB ; TambGoBckuit
rOCyJapCTBEHHBIM TEXHUYECKHM yHHUBepcuTeT. — TamboB : TamOoBckuit
rocyaapcTBeHHbId Texunueckuid yausepcuret (TI'TY), 2014. — 79 c. : uin., Tadmn.,
CXEM — Pexxum JIOCTyTa: o MTOJITHUCKE. — URL:

https://biblioclub.ru/index.php?page=book&id=277684. — bubauorp.: c. 76. —
TekcT : JIIEKTPOHHBIN.

. Makyxa, B. K. [Ilpumenenue wmukpokoHtpouiepoB MCS-51  npu
MIPOEKTUPOBAHUM JJIEKTPOHHBIX YCTPOUCTB : yueOHoe nmocobue / B. K. Makyxa.
— HoBocubupck : HoBocuOHWpckuii  rocyJapCTBEHHBIM  TEXHUYECKUH
yauBepcutet, 2014. — 68 c. — ISBN 978-5-7782-2505-3. — Tekct :
ANIEKTPOHHBIN // DnexkTpoHHO-O0mOmoTeuynas cucrema [IPR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/45140.html. — Pexum mocryma: s
ABTOPU3HUP. MOJIb30BATENECH

. leran, A.A. IlpumeHnenue mporpaMmMHOro KomIUiekca Multisim s
MIPOEKTUPOBAHUS YCTPONCTB HA MUKPOKOHTPOJIIEpax: J1a00paTOPHBIN MPAKTUKYM
/ A.A. llleran ; nayu. pen. B.W. Uenes ; Ypanbckuil ¢peaepanbHblil YHUBEPCUTET

uM. neporo Ilpesunenra Poccum b. H. Ensununa. — EkarepunOypr
NznarensctBO Ypansckoro ynusepcutera, 2014. — 116 c. : wn. — Pexuwm
JIOCTyTa: 1o IIOJIITHCKE. — URL:

https://biblioclub.ru/index.php?page=book&id=276471.— bubGauorp. B KH. —
ISBN 978-5-7996-1117-0. — TekcT : 371€KTPOHHBIH.



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

10.Marga 1O. C. MukpokonTposeps! cepun 8051: mpakTudeckuii moaxon. — M.:
JIMK IIpecc, 2008. —. 228 c. ISBN 5-94074-394-3

11.Tpamnept B. AVR-RISC mukpokonTposiepsl.: [lep. ¢ Hem. — K.: «MK-IIpecc»,
2006. — 464c., mn— ISBN: 966-8806-07-7

12. Tpamnept B. I3mMepenune, yrpaBiieHHE U PETYIUPOBAHUE C TTOMOIIBIO
AVR muxpokonTposepos: Ilep. ¢ vem. — K.: «kMK-IIpeccy, 2007. — 208c., mn.—
ISBN: 966-8806-14-X

13.T'ony6uoB M.C., Kupuuenkora A.B. Mukpokontpoisepst AVR: ot ipoctoro k
cinoxuomy. — M.: COJIOH-IIpecc, 2005. 304 c. - (Cepust «bubnuotexa
unxeHepa») ISBN 5-98003-141-3

14.CemenoB b.1O. MukpokonTposuiepsl MSP430: nepBoe 3HaKOMCTBO
[Dnektponnsiii pecype] / b.1O. Cemenos - M. : COJIOH-TIPECC, 2009. — Pexum
nocryma: http://www.studentlibrary.ru/book/ISBN5980032657.html ISBN 5-
98003-265-7

15.CewmeiicTBO MuKkpokoHTposuiepoB MSP430x1xx. PykoBocTBO 10JIb30BaTENS:
Ilep. ¢ anrn.—M.: Cepus «bubmnorexa Kommana». 3A0 «Kommamy, 2004.— 368c.
ISBN 5-98730-001-0

16.CemeticTBO MUKpOKOHTpOIEpoB MSP430. Pexomengarum mo mpruMeHeHHIO:
Ilep. ¢ anrn.—M.: Cepus «bubanoreka Kommana». 3A0 «Kommany, 2005.— 544c.
ISBN 5-98730-002-9

17.CewmeiicTBO MuKpokoHTposuiepoB MSP430x4xx. PykoBo1cTBO M0JIb30BaTENS:
ITep. ¢ anrn.—M.: Cepust «bubmmoreka Kommanay. 3A0 «Kommany, 2005.— 416¢.
ISBN 5-98730-003-7

18.CewmeiicTBO MUKpOKOHTpOILIEpOoB MSP430x2xX. ApXUTEKTYpa,
IporpaMMHUpPOBaHKE, pa3paboTKa NMpuiokeHui / iep. ¢ anri. EBctudeena A. B.
— M.:HomrkaXXI, 2010. — 544 c.: un. — (Cepust «MupoBasi 3IEKTPOHUKAY).
— ISBN 978-5-94120-221-8

6.4. IlepeyeHb MHTEPHET PeCypPCoB, MPodecCHOHAIBHBIX 0a3 JaHHBIX,
HH(OPMALMOHHO-CIIPABOYHBIX CHCTEM

1. Dnektponnas oubnuoreka (Ha 6a3ze ObC «bubaunoTex») — Pexum goctyna:
http://ntb.bstu.ru
2. DOnexkTpoHHO-OMOMMoTeyHass cucreMa IPRbooks — Pexum  moctyma:

http://www.iprbookshop.ru

3. DneKTpoOHHO-OMOIMOTEeYHAs cucrema «YHUBEpPCUTETCKAS oubmmoTeka
ONLINE» — Pexwum nocryma: http://www.biblioclub.ru/

4. JlokyMeHTAI¥sI [T0 MUKPOKOHTPOJUIEpaM Ha PyCCKOM si3bIke http://www.gaw.ru/

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

6. On-line cucrema pa3pabOTKX M HCIOJIB30BAHUS MOOWIBHBIX TIpadUyECKUx
unTepdeiicoB RemoteXY — Pexxum moctyma: https://remotexy.com/ru/

7. On-line cucrema pa3pabOTKM U HCIOJIB30BAHUS MOOWJIBHBIX TIpadUIeCcCKUX
untepdeiico Blynk — Pexwum nocrtyma: https://blynk.io/



http://www.studentlibrary.ru/book/ISBN5980032657.html
http://www.iprbookshop.ru/
http://www.biblioclub.ru/
http://www.gaw.ru/
https://www.tinkercad.com/dashboard
https://remotexy.com/ru/
https://blynk.io/

