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1. HACHIOPT ®OHIA OIIEHOYHbBIX CPEACTB

1.1. O61acTh NPUMEHEHUA

®onpa omeHouHblx cpeactB (POC) — HeoThemieMas dYacTh pabouei
porpamMmbl JUCHUILIMHBL (Moayis) IIporpammupoBaHre MHUKpPOIPOLIECCOPOB H
MUKPOKOHTPOJUIEPOB U MPEJHA3HAYEH JJI1 KOHTPOJIS U OLEHKH 00pa30BaTeIbHBIX
JOCTHKEHUM CTYZCHTOB, OCBOMBIIUX MPOTPAMMY AUCIHUIUIUHBI (MO JIS).

1.2. Hesaun u 3a1a4u (pOHIA OLIEHOYHBIX CPEACTB

Henp ®OC — ycTaHOBUTH COOTBETCTBHE YPOBHS MOJTOTOBKH 00YUalOIIErocs
tpeboBanusiM PI'OC BO OakanaBpuar / coenuanurer / Marucrparypa 1o
HanpaBJICHUIO OJITOTOBKU 44.03.01 [lemarornueckoe obpa3oBaHue,
YTBEPXKJICHHOTO TpHKa3oM MuHucrepcTBa oOpa3zoBaHusi U Hayku Poccuiickoi
®epneparuu ot 22 depaiist 2018 r. Ne 121 (¢ u13BMEHEHUSAMH U TOTIOTHEHUSMM ).

1.3. Ilepeyennb kommeTeHUUil, GopMHpPyeMbIX B Npoliecce OCBOEHHUSI
OCHOBHOI1 00pa30BaTe/IbHOI POrPaMMBbI
[Ipouiecc ocBOEHUsT JUCUUIUIMHBI HAITPABJIEH Ha (POPMUPOBAHUE CIIETYIOLIUX

KOMHCTGHHI/Iﬁ N HHAUKATOPOB UX NOCTHUIKCHMA:

Koa mo ®I'oC BO ‘ NHaukaTop A0CTHKEHHUS
[TpodeccuonanbHble

[1K-4. Cnocoben pa3pabatsiBath TpeOoBanusi | [IK-4.1. 3HaTh: METOABI M TEXHOJIOTHUIO

Y TIPOEKTUPOBATH MPOTPaMMHOE 00eCIIeYeHre, | aHAIM3a U IPOSKTHPOBAHUS TPEOOBAHMIA K
a TaKKe MPOrpaMMHO-aIIapaTHbIE IPOrpaMMHOMY 00€CIIEYEeHHUI0 MPOLIECCOB U
KOMILJIEKCBI CHUCTEM C 33JJaHHOM CTPYKTYpOU H
(YHKIHMOHAJIBHBIMH CBOMCTBaMU

[1K-4.2. YMeTh: OCymEeCTBISATh pa3padoTKy
TpeOOBaHUI U IPOEKTUPOBAHNE
TEXHUUYECKUX 3aJaHUN Ha pa3paboTKy
IPOTrpaMMHOTro o0ecrieuyeH st MPOrpaMMHO-
anmnapaTHbIX KOMIUIEKCOB

[1K-4.3. BiraneTs: HaBbIKaMH pa3paboTKu
MpOrpaMMHOTO o0OecTieueHus
TEXHOJIOTUYECKUX MPOLECCOB 00yuaromen
OpraHu3aluu

1.4. Jranbl ¢opMupoBaHUs KOMIETEHUMA M CpeICTBA OLEHUBAHUS
YPOBHSI UX c)OPMHPOBAHHOCTH

Jransl popmupoBanus komnereHuuii | Komnerenuun KoHTpo/ibHO-01IeHOYHbIEe
cpeacTBa / cnocod OneHUBAHUSA
Temal. Llenu u 3anaun kypca. O630p [1K-4 Brinonnenune 1a00paTOPHBIX

MukpokoHTposuiepoB ATMEL AVR. pabor




Tema2. OOmiee nocTpoeHue, [1K-4 Beinonnenue 1a00paTOPHBIX

OpraHu3anys namsaTH, TAKTUPOBAHUS, pabor

copoc.

Tewma 3. 3nakomctBo ¢ nepudepuitipivu | [1K-4 Brimosnnenue n1abopaTOPHBIX

yCTpOHCTBaMH. pabor

Tewma4. [IpepbiBaHust U PEKUMBI [1K-4 Brimosnnenue 1a00paTOPHBIX

JHEProcOepeKEHUSI. pabot

Tema5. Obue npUHINIBI [1K-4 Brinonnenune 1a00paTOPHBIX

nporpammupoBanus MK cemeiicTsa pabor

AVR.

Tema6. Cucrema komanx AVR. [1K-4 Brimonnenue n1abopaTOpHBIX
pabor

Tema7. ApudmMerndyeckue orneparym. [1K-4 Brinosnnenue 1a00paTOPHBIX
pabor

Tema8. IIporpammuposanue Taiimepos. | 11IK-4 Brinonnenue 71a00paTOPHBIX
pabot

Texymas arrecramus I1K-4 KontponbHas pabora

[IpoMesyTOYHAS ATTeCTALHSI I1K-4 DK3aMeH (MMChbMEHHBIH ), 3a4eT

1.5. Onucanue nokasareseil GopMUpPOBaAHUSA KOMIIETEHIUH

Koa xomnereHuun

Pe3yiabTaThl C()OPMHPOBAHHOCTH

[1K-4. CriocobeH pa3pabaThiBaTh [IK-4.1. 3maer: MeTompl W TEXHOJOTHIO aHaau3a M

TpeGOBAHNA 1 TPOEKTHPOBATH MPOEKTUPOBaHUST  TpeOOBaHU K NpOrpaMMHOMY
00€CIeueHrnI0 TPOIECCOB U CHUCTEM 3aTaHHOM

IporpaMMHOe oOecrieueHue, a . .
CTpYKTypoli u  (yHKIMOHATBHBIMM  CBOMCTBaMH

TAKXKEC MPOrpaMMHO-aIIapaTHbIC

KOMIIJICKCBI

[TIK-4.2. YmeeT: ocymecTBIATh pa3pabOTKy TpeOOBaHHIT
Y IPOEKTUPOBAHNE TEXHUYECKUX 3a/IaHUi Ha pa3paboTKy
MIPOrPaMMHOTO OOECTIEUeHHS MPOTPAMMHO-ANaPaTHBIX
KOMILJIEKCOB

[1K-4.3. Bnageet: HaBbIKaMH pa3paOOTKU MPOTPAMMHOTO
o0ecrneveHns TEXHOJIOTHYECKUX MPOILIECCOB  00yYaromie
OpTraHu3aIu

1.6. Kputepun ouneHnBaHusT KOMIETEHIMH HA Ppa3HBIX IJTamax X

(¢popMupoBanus
Bup yueOHoii padoThbl \ KosaunyectBo 0a/1110B
3 cemecTp
0P0 0-3®0 300
OdopmieHne 0T4eTOB MO J1a00pPaTOPHBIM 35 GaioB
paboram
PaboTa Ha J1abOpaTOPHBIX 3aHITUAX 35 OamoB
BrImmosiHeHHe TECTOBBIX 3aIaHUH -
BrinonHenue 3ajaHuil CaMOCTOSTEIBHON 20 GayoB
paboThI




OK3aMCHa M 3a4€Ta

10 6amnoB

Hroro 3a cemectp:

100 6aToB

Bcero

100 6amtoB

HakxonurenpHas cucreMa oneHuBanud mo 100-6ayibH0M mKaJje

Yerpipexoa-
JbHasl cucTeMa
OLICHMBAHUS
IK3aMeHa

100-
0aJllIbHAA
HIKAJIa

BykBenHnas mkana, coorsercrsyromas 100-
0aJUIbHOM HIKAJIe

Cucrema
OLICHUBAHUSA
3auyera

OTIINYHO

90-100

A — OTJIMYHO — TEOPETUYECKOE COJIepIKaHNe Kypca
OCBOCHO IOJTHOCTHIO, 6€3 IPOOEIoB; HEOOXOIUMBIE
MPAKTUYECKHE HABBIKK PA0OTHI C OCBOCHHBIM
MaTepraaoM c(hOPMHUPOBAHBI; BCE
[peyCMOTPEHHBIE POTpaMMOl 00yIeHUS
yueOHBIC 3aJaHKs BBIITOJIHEHBI, KAUECTBO UX
BBIIIOJIHEHHS OLIEHEHO YHCIIOM 0aJLIOB, OJIH3KUM K
MaKCHMaJIbHOMY

Xopomo

83-89

B — oueHb XOpOIIO — TEOPETUYECKOE CONEPIKAHUE
Kypca OCBOEHO ITOJIHOCThI0, 0e3 IpoOesoB;
HE00X0JUMbIE€ TPAKTUUECKHUE HABBIKU PabOTHI C
OCBOCHHBIM MaTepUaJIOM B OCHOBHOM
c(hOpMUpPOBaHbI; BCE MPETYCMOTPEHHBIE
porpamMMoil o0ydeHus: yueOHble 3a1aHUs
BBITIOJTHEHBI, KAYECTBO BBIMOJIHEHUSI OOJIBIIMHCTBA
M3 HUX OLIEHEHO YUCIIOM 0ajlioB, OJM3KUM

K MaKCUMaJIbHOMY

Xopo1iio

75-82

C — xopo1Io — TeopeTudecKoe coiepkaHne Kypea
OCBOCHO TMOJTHOCTHIO; HEKOTOPHIE TPAKTUUECKHE
HAaBBIKU Pa0OTHI C OCBOCHHBIM MAaTEPUAIOM
c(hopMHUPOBAHBI HEJJOCTATOYHO; BCE
MpeIyCMOTPEHHBIE POTPaMMOii 00ydeHUS
y4eOHBIE 3a/1aHUsI BHITOJTHEHBI, KAY€CTBO
BBIITOJIHEHUS] HU OJIHOTO M3 HUX HE OIIEHEHO
MUHHMAJIBHBIM YUCJIOM OaJlJIOB, HEKOTOPHIE BUJIBI
3aJlaHu# BBIMOJIHEHBI C OIIMOKAMHU

Y nosnerBo-
PUTENBHO

63-74

D — ynoBneTBopUTEIbHO — TEOPETUIECKOE
COJIEp’KaHUE NUCLUHUIIIIMHBI OCBOEHO YaCTHUYHO, HO
Ipo0OeIBl HE HOCAT CYLIECTBEHHOIO XapaKTepa;
HE00XO0/IMMBbIE IPAKTUYECKHE HABBIKU PaOOTHI

C OCBOCHHBIM MaTepUajioOM B OCHOBHOM
c(OopMHPOBaHBI; OOJIBIIMHCTBO
MIPEelyCMOTPEHHBIX IPOTrPaMMOI 00yUueHus
y4eOHBIX 331aHUI BBIIIOJHEHO, HEKOTOPbIE

13 BBIITOJIHEHHBIX SaHaHHﬁ, COJCpKaAT OIINOKHU

Y noBnerBo-
PUTEIBHO

50-62

E — nmocpencTBeHHO — TeopeTHyecKoe
coJiep’kaHue Kypca OCBOEHO YaCTHYHO;
HEKOTOpbIE MPAKTUYECKHE HABBIKU PAOOTHI

He c()OPMUPOBAHBI, MHOTHE MTPEyCMOTPEHHbBIE
nporpamMmoii o0yuenust yueOHbIe 3a1aHus

HE BBINOJIHEHBI JIN0O KaYeCTBO BHITIOJHEHUS
HEKOTOPBIX U3 HUX OLIEHEHO YUCIIOM 0aJlioB,

OJIN3KHAM K MHHHUMAJIBbHOMY

3auTeHo




Heynosnerso- | 21-49 FX — Hey1OBIETBOPUTENIBHO — TEOPETUUECKOE
pHUTEITHHO coJiepKaHne Kypca OCBOCHO YaCTHUYHO; He 3auteno
HE00XO0IMMBbIE IPAKTUYECKHE HABBIKU PaOOTHI
He c(hOpMUPOBAHBI; OOJIBIIMHCTBO
MPEIYyCMOTPEHHBIX POTPaMMOi 00yUYSHHS
y4eOHBIX 33JaHUH HE BBIMOJIHEHO JINOO0 Ka4eCTBO
UX BBITMIOJIHEHUS OI[CHEHO YHCIIOM 0aJlIoB,
OJM3KUM K MUHHMAaJIbHOMY; TIPU
JOTIOJTHUTEIBHON CaMOCTOSITEIbHOM paboTe Hax
MaTepUAIOM Kypca BO3MOKHO TTOBBIIIICHHE
Ka4yecTBa BBIMOJHEHHsI YU€OHBIX 3a1aHUI
HeynosnerBo- 0-20 F — HEy1OBIETBOPUTEIIEHO — TEOPETHYECKOE
pPHUTETHHO coJiepKaHue Kypca He OCBOCHO; HEOOXOMMBbIe
MPAKTUYECKHE HABBIKH PAOOTHI
He cOPMUPOBAHBI; BCE BBITTOJIIHEHHBIC YIeOHBIC
3aJIaHMsl COJIEPIKAT IPyObIe OITMOKH,
JIOTIOJTHUTENbHASL CAMOCTOSTENIbHAS paboTa Hajl
MaTepHaJIOM Kypca He MIPUBEIET K KAKOMY-THO0
3HaYMMOMY TIOBBIIICHUIO KAU4€CTBA BHIIOJHEHUS
yueOHBIX 3a/IaHUI

MUHUCTEPCTBO ITPOCBEIIEHUA
POCCHINCKOM ®EJEPAIIN
OI'bOY BO JIT'TIY»
NHCTUTYT ®U3UKO-MATEMATHUYECKOI'O OBPA3OBAHI S, MTHOOPMALIMOHHBIX
1 OBCJIYXKUBAIOIX TEXHOJIOI MIA
20__ —20__ yu4eOHslii rox
Hampasnenue moaroroku (crennanbHOCTh): 44.03.01 [legarornyeckoe odpa3oBaHue
kypc / popma o6yuenus (ODPO,3D0): ODO, 300
Cemectp / TpumecTp 3 cemecTp
Yuebnas aucturiraa: [IporpaMmmupoBaHie MUKPOTIPOLIECCOPOB U MUKPOKOHTPOJLIEPOB

3K3AMEHAILIMOHHBIN BAJIET Ne 1

1. TlousTue apxutekTypsl OBM.
2. TpeGoBanus OBICTPOAEHCTBHS, HAIGKHOCTH M OTPAHUUEHHON CTOMMOCTH Ipu niocTpoeHny IBM.

3. Ipuanunsr xoHa pon Helimana.

YTBepKIeHO Ha 3aceqanuu Kadeapbl HHPOPMAIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN U CUCTEM

IIpoToxon Ne oT I.

W.o. 3aBenytromiero kapenpoit MOTC Kanyctun JI.A.
(noonucy)

DK3amMeHaTop noueHnt, Kopon I'.B..
(noonucs) (0onxcnocms, DHO npenooasamens)

2. KOHTPOJIbBHO-OEHOYHBIE CPEJICTBA

2.1. OueHoYHbIE CPECTBA TEKYIIEr0 KOHTPOJIA (TUIOBBIE)

Bomnpock! ajist TeKyniero KOHTpOoJs:
1. VkaxuTe camble pacnpoOCTPaHEHHbIE KOMIAHUU, KOTOPBIE 3aHUMAIOTCS
MIPOU3BOJICTBOM MUKPOKOHTPOJIIEPOB:

a) Microchip;
b) PIC;



c) Atmel;

d) AVR;

e) Intel;

f) Philips;

g) Scinex;

h) Zilog;

. MUKpOKOHTpPOJUIEPHI ACTATCS Ha:

a) CISC — ycrpoiicTBa;

b) RISC — yctpoiicTBa;

c) DSP — ycrpoiicTBa;

d) MIPS — ycrpoticTBa

. ITpon3BOIUTEIEHOCTh MUKPOKOHTPOJIIIEPA U3MEPSIOT:
a) B MIPS;

b) B DSP;

C) Pa3psAHOCTHIO AMATH JTaHHBIX;
d) pa3psqHOCTBIO TAMSATH MTPOTPAMM;
. ITonsiTHe DBFO3BI OTHOCUTCS K MUKPOKOHTPOJLICpaM:
a) Microchip;

b) PIC;

c) AVR;

d) Philips;

e) Intel;

. YKaXUTE Kakhe CYIIECTBYIOT IOJICEMENUCTBA JJI1 MHUKPOKOHTPOJJIECPOM
AVR:

a) tiny;

b) Classic;

C) mega;

d) normal,

e) standart

. B muxpoxontpomepax AVR o6o3nauenne EEPROM o3nauaer:
a) SHEproHe3aBUCUMas NMaMsITh IaHHBIX;

b) sHepronezaBucuMas MaMsTh MPOrpaMM;

C) pPEruCTpOBasi MaMSITh;

d) croposkeBoii Taiimep;



7. ITamaTe mporpamMM MHUKpPOKOHTpoJUIepoB cemeirictBa AVR paznenena Ha
ciemyrone o0JacTu:

a) 00J1aCTh MPUKIIAJTHON MPOTPaMMBIL;
b) oOmacTh 3arpy3uuka;
c) 001acTh cuéTYynKa KOMaH/I;
d) obmacts snepronesaBucumoit EEPROM;
€) 00J1acTh PErucTpOB BBOJIa-BbIBO/IA;
8. PeructpoBas nmamsaTh MUKPOKOHTPOJIIIEPOB cemelicTBa AVR Bkiroyaer:
a) 32 perucTpa o0IIero Ha3HAYCHHS,
b) 64 peructpa o0I1Iero Ha3HAYEHUS,;
C) 00J1aCcTh TOMIOJHUTEIBHBIX PETUCTPOB BBOAA-BHIBOJIA;
d) peructpsl cratuueckoro O3Y;
9. BriOepute npaBUIIbHOE YTBEPKICHHUE:

a) rmocleaHue 6 perucTpoB oOIIEro Ha3HAuYeHUS OOBEAUHEHBI B 3
IIECTHAAIATHOUTHBIX PETUCTPA;

b) mnocnegHue 6 PErucTpoB OOIIEro Ha3HA4YeHUsT OOBEIUHEHBI B 3
TPUALATHIBYXOUTHBIX PETUCTPA;

C) TMOcleaHue 8§ perucTpoB oOIIero Ha3zHauyeHUs OO0beAUHEHbI B 4
IIECTHAAIATHOUTHBIX PETUCTPA;

d) mocnemHue 8 perucTpoB O0OIIEro Ha3Ha4YeHUsT oObeIUHEHBI B 4
TPUILIATUIBYXOUTHBIX PETUCTPA;

10.ITycts Bce BbIBOABI PBO0...PB7 wMuxpokontpomnepa ATmegal6x/32x
UCIIOJIB3YIOTCS B KauecTBE BXOAOB. K HUM MOJKIIIOYEHBI KHOIKHU, KOTOPBIE
JPYTHMHM BBIBOJIAaMH TIOJKIIIOYEHBI K InuHe mnuTanus 5B. YUro Oyxper
HaxoauThcs B peructpe DDRB, xorma Bce kHomku Haxatbl? UTO B 3TOM
cilydae JIOJDKEH cofiepkaTh peructp? Beibepute mpaBUIbHbBIE YTBEPKICHMUS.

a) B peructpe DDRA Oyner naxoautcs yuciao Ob11111111;
b) B peructpe DDRA 6yner naxoautcs uucio 0b00000000;
c) peructp DDRB 6yner conepxats uncio 0b00000000;
d) peructp DDRB 6yner coaepxatb uncyio Ob11111111;
e) peructp DDRC 6ynet coaepxath unciio 0b00000000;
f) peructp DDRC Oynet coaepxatb uncyio Ob11111111;

11.1Tycts Bce BeBOABI PBO0...PB7 wmuxpokontpomnepa ATmegal6x/32x
HCITOJIB3YIOTCSI B KAUECTBE BBIXOJIOB M IMOJIKIIOUEHBI K CBeToAnoAaM. Jpyrue
BBIBOJIBI CBETOIMOJIOB MOAKIIOUEHBI Ye€pe3 PE3UCTOPHI K OOIIEeMy MPOBOY.
Uto momxen comepxarh peructp DDRB, uToObl Bce cBeTomamonsr ObuLv
BKIIIOUEHBI? BriOepuTe npaBUIbHBIE YTBEPKICHUS:

a) 4TOOBI BCE CBETOAMO/IbI ObLTH BKIIOUYEHBI, peructp DDRA



JoJKeH conepkath yucso Ob11111111;

b) 4yTOOBI BCe CBETOIMO bl OBLTM BKIIOUEHBI, peructp DDRA
JoJDKeH conepxkaTh anciio 0b00000000;

c) peructp DDRB 0yner conepxxats uncno O0b11111111;

d) peructp DDRB 6yner conepxats uncio 0b00000000;

€) COIep)KUMOE PETHCTPOB HE BIIMSCT HAa BKIIOYCHHEC M BBIKIIOUYCHHE
CBETOJMOJIOB B JAHHOM CJly4ae

12. Ilycte Bce BbIBOABI PBO0...PB7 Mukpoxontpomiepa ATmegal6x/32x
UCIIOJIB3YIOTCSI B KAUECTBE BBIXOJ0B M MOJKIIIOUEHBI K CBeTOAuoAaM. Jpyrue
BBIBOJIbl CBETOJIMOJIOB MOAKIIOYEHBI YE€PE3 PE3UCTOPHI K OOIIEMY MPOBOY.
Uto nmomkeH coxaepxkarb peructp DDRB, uToObl ObUIM BKIIIOUEHBI BCE
CBETOAMOJbI, KpOME JBYX LEHTpalbHbIX? BbiOepure mpaBUIbHBIC
YTBEPKICHUS:

a) 4TOOBbl OBUIM BKJIIOUEHBI BCE CBETOAMOJIbI, KPOME JIBYX LIEHTPaIbHBIX,
peructp DDRB nomxen coaepxatb unciio Ob11111111;

b) 4TOOBI OBLIM BKJIIOYEHBI BCE CBETOAMOJbI, KPOME ABYX LIEHTPAJIbHBIX,
peructp DDRB nomken conepxats unciio 0b00000000;

C) 4TOOBI OBUIM BKJIIOUEHBI BCE CBETOAMOJIbI, KPOME JIBYX LIEHTPaIbHBIX,
peructp DDRB 6yner coaepxats urncio 0b00111111;

d) uyToOBI OBLIM BKJIIOYEHBI BCE CBETOJMOJIBI, KPOME ABYX IIEHTPAJbHBIX,
peructp DDRB Oynet coaepxkartp uncio 0b1111100;

€) 4ToOBbl OBLIM BKJIFOYEHBI BCE CBETOAMOJIBI, KpOME JABYX IICHTPAIbHBIX
peructp DDRB nomxen conepsxarp unciio Ob11100111;

f) 4TOOBI OBLIM BKJIIOUEHBI BCE CBETOJMOJBI, KPOME IBYX IIEHTPAIbHBIX
peructp DDRB nomxken conepxats urcio 0b00011000;

g) coaepxkumoe peructpa DDRB He BiauseT Ha BKIIOUYEHUE W BBIKIIOUCHHUE
CBETOJIMOJIOB B JTAHHOM CJIy4ae;

13.BeiOepuTe MpaBUIIbHBIE YTBEPKICHUS:

a) peructp SREG conepxut Habop ¢diaroB, MOKa3bIBAIONIUX TEKYIIEE
COCTOSTHHE€ MUKPOKOHTPOJIIIEPA;

b) peructp SREG ucnonbs3yercs ajist noakirodeHus saentHero O3Y;

c) peructp SREG coaepxxut aapec nepecbuiaemMoro 0aita mo uHTepdency
SPI;

d) peructp SREG xpanuT 3HaueHne ri100aIbHBIX IEPEMEHHBIX;

14. Ilpsamas aapecarusi sl 1OCTyNa K JTAHHBIM B MHKpOKOHTposuiepax AVR
CEMENCTBa mega JACJIUTCS Ha:

a) mpsimasi afgpecanus ogaoro POH;
b) npsimast anpecarus 18yx POH;
c) mpsimast anpecaius PBB;



d) mpsimas agpecarus O3Y;
€) mpsiMast aipecausi C MHACKCHBIM PETUCTPOM;
f) mpsiMast KOCBeHHAs aipecartus;
g) OTHOCHTEIIbHAS KOCBEHHAs aJpecarius;
15. VkaxwuTte, Kakoil crioco0 ajipecanuu n300paxk€H Ha pucyHke (cM. puc. 1)

Kakoii ctoco6 ampecaruu n300paxén?

03y
15 0 0

Peructp X,Y nnu Z

S$FFFF
Puc. 1
a) MpoCTasi KOCBEHHAs apecarus;
b) npsimas agpecaiusi OTHOrO perucTpa oOIero Ha3HAUYCHUS;
C) mpsiMast aipecaus TpEX PETUCTPOB OOIETO HA3HAYCHUS;
d) mpsimas agpecarus O3Y;
€) OTHOCHUTEJIbHAsI KOCBEHHAs aJ[pecallus;
16. Ykaxute, Kakoi crioco0 ajgpecanun n300pak€H Ha pUCYHKE (CM. pHucC. 2):

Kakoii cioco6 anpecaruu n300paxén?
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a) OTHOCHUTEJIbHASI KOCBEHHAS aJpecarlus;

b) mpocTas KOCBEHHas apecarus;

C) TpsiMast aJipecalisi OJTHOTO PETUCTpa OOIIETO Ha3HAYCHUS,
d) mpsiMas agpecariust Tp€xX perucTpoB OOIIETO HA3HAYEHUS;

e) npsimas angpecanust O3VY;



17. ns pabotel ¢ EEPROM-n1aMsIThI0 HCTIOJIB3YIOTCSI PETUCTPHI:
a) EEAR;
b) EEDR;
c) EECR;
d) EEIR;
e) EEPR;

18. Ecau B KOMaHAC YCJIOBHOTIO IICpCxoaa 110 3HAYCHHUC CMCIICHUSA OTBOAUTCA
CCMb 6HTOB, TO MaKCHMaJIbHAsA BCIIMYMHA IICPCXO0da COCTABIIACT:

a) -63... 64 cioBa;
b) -126... 127 GaiiT;
C) -254... 254 Gaiir;
d) -7... 7 Gaiir;

e) -3... 3 cioBa

19. Ecnu mox 3HaueHue ornepanH/ia B CJI0BE KOMaH/Ibl OTHOCUTEIHLHOTO Mepexo/ia
RIJMP otBoautcss 11 OuTtoB, TO MakcuMaiabHas BEIWYMHA IMepexoia
COCTAaBJISIET:

a)-1023 ... 1024 cnos;
b)-254... 254 cnos;
c¢) Tosbko 2048 cioB;

d) Tonbko 254 cnoBa;
e) -1023... 1024 6aiir;

20. CTek B MUKPOKOHTpOJIIEpaX CEMEHCTBA mega pa3MeIacTcs B:
a) TaMATH JIaHHBIX;
b) mamsTH mporpamm;
c) O3Y;
d) 3a6nu1(a)

21. BHyTpeHHUl HaArpy304YHBId PE3UCTOp, MOJAKIIOUEHHBIA K BBIBOLY TMOPTa
MUKPOKOHTPOJLIEPA:

a) CO37a€T BBITCKAIOIMMK TOK ISl BHEIIHMX YCTPOMCTB, MOIKIIOUEHHBIX
MEK]Ty BBIBOJIOM TIOPTa U OOIIUM ITPOBOIOM;

b) co31a€T BBITEKAIONINIA TOK Ha BBIBOJE MOPTA;
C) YMEHBIIIAeT HANPsHDKCHUE Ha BBIBOJIE TIOPTA;
d) yBennuuBaeT HanpsHKEHUE HA BBIBOJIE MOPTA;

22. BoiOepuTe npaBUIbHBIE YTBEPKICHUS:



a) 4eM MEHbLIE aapec MpephiBaHMs B TaONMWIlEe MpPEpbIBAHWN, TEM BBIIIE
IIPUOPUTET NPEPHIBAHUS;

b) yem Oombllie aapec NpephIBaHUsS B TaONWIE MPEPHIBAaHUM, TEM BBIIIE
IPHOPHUTET IIPECPHIBAHHSI,

C) 4eM MEHBIIIE aJpec MpEephIBaHUS B TaOJMIE MpPEpbIBAHUN, TEM MEHbIIE
MIPUOPUTET NPEPHIBAHUS;

d) yem OosbIle aapec MpepbiBaHUs B TAOJMIIEC TPEPbIBAaHUHN, T€M OOJIbIIEC
PUOPHUTET TIPEPHIBAHMS,

23. YeM MHUKPOKOHTPOJUIEP OTIIMYAETCA OT MUKPOIIPOIECcopa:
a) HanpsbxkeHuem nutanus.
b) Hanmuurem mozyeit nepudepuu.
¢) TakToBOI YacTOTOIA.
24. I'ne MOTyT IPUMEHSIOTCS MUKPOKOHTPOJIIIEPHI:
a) B aBTomoOure;
b) B crupansHO# MammHe;
C) B kocmuyeckom amnmnapare;
d) Bo BceM BhIIICIEpEUNCICHHOM.

25.Kakoii 610K MUKPOKOHTPOJIIEpA HEMTOCPEACTBEHHO OTBEYAET 32 BBHITIOJTHEHUE
MPOTPaAMMBbI:

a) biioku Taiimepos;
b) IlenTpanbHBII MpoIIECCop;
¢) Moayns ALII.
26. ['me B MUKPOKOHTPOJIIEPE XPAHUTCS TIPOrpaMma;
a) B I13V;
b) B O3Y;
c) BNVIC.

27.4Yto sBAsSETCS OJHUM M3 CIOCOOOB TMOBBIMICHUS 3HEProd(PPEKTUBHOCTH
COBPEMEHHBIX MUKPOKOHTPOJIJIEPOB:

a) [ToBbIlIEeHHE TAKTOBOM YaCTOTHI IEHTPAIBLHOTO MPOIECCOPa;

b)  TloBbimieHHEe  HArpy304YHOH  CIIOCOOHOCTH  IMOPTOB  BBIBOJA
MUKPOKOHTPOJUIEPA;

) 'mbkoe ynpaBieHue TaKTOBOM 4acTOTOW OJOKOB MUKPOKOHTPOJLIIEPA.

28. C kako# Melbl0 B COCTaB MUKPOKOHTPOJUIEpA BKIIIOYAIOT PAa3HOOOpa3HbIC
nepudepuitHpie MOTYJIIH:

a) Pactmmputh 0651aCTh TPUMEHEHUS MUKPOKOHTPOJIIEPA;
b) Pa3rpy3uth 1ieHTpaIbHBIN MPOLIECCOP;

C) Bce BhlillIeniepeurciieHHbIE BApUAHTHI.



29. Uto Ha3pIBaeTCA TUHEHHON MPOrPaMMOM:

a) IlporpamMma, B TEKCTE KOTOpPbIE BCE OMEpaHIbl CIEAYIOT YEpe3 TOUKY C
3aMsTOM;

b) Bce omepaHapl BBHIMONHSIOTCS TOCICIOBATEIHHO B TOM IMOPSIKE, B
KOTOPOM HallMCaHBblI;

) IIporpamMma, B TEKCTE KOTOPOW HCIIONIB3YIOTCA CKOOKH.
30. Uto Takoe BETBSIIUECS aJITOPUTM:
a) ANTOPUTM CoJepKaIIUil POBEPKY YCIOBHIA;
b) Anroput™m, He coepIKaIuii POBEPKY yCIOBUIA,
C) [ToHATHS «BETBALIMIACS AITOPUTM» HE CYLIECTBYET.
31. Yto Takoe UKI:
a) Onepanysi ”HKpEMEHTAIUH LIeJIOUYMCIICHHON epeMEHHOM;
b) MHOTOKpaTHO KCIIOTHIEMAast TOCIIEI0BATEILHOCTH;
¢) OcTaHOBKa POTPAMMBI T10 33/IaHHOMY YCIIOBHIO.
32. Yto Ttakoe QyHKIHS:

a) [lognporpamma, KOTOpasi BHIIOJIHSET OMPEACIICHHBIE ONEpalid U MOXKET
OBITh BbI3BaHA MHOTOKPATHO B TEJIE€ OCHOBHOM MTPOTPaMMBbl;

b) YHukanbHbIi HaO0Op omepaHIoOB, OGOPMIICHHBIH COOTBETCTBYIOIIUMHU
KOMMEHTAPUSIMU;

C) beckoHeuHBI UK, KOTOPHIA MOXET OBITH MpPEepBaH TOJBKO IMPH
BBIKJIIIOYEHUN MUKPOKOHTPOJLIEPA.

33. Uto Takoe cTpyKTypa:
a) MaccuB nepemeHHbIX opmarta «Inty;
b) Ba3oBblit THIT TaHHBIX, TEPEUMEHOBAHHBIN TPOTPAMMHUCTOM;

) [lonp3oBaTenbCKUil TUT TAHHBIX, TJI€ TIOJ OJHUM WMEHEM OOBbEIUHEHBI
HECKOJIbKO TIEPEMEHHBIX (BO3MOKHO Pa3HBIX TUIIOB).

34. Yto Takoe npsiMasi aapecarus:
a) OOpariieHne BBITIOIHACTCS K HETIOCPECTBEHHOMY 3HAUYEHUIO TIEPEMEHHOI;
b) OGparieHre BBITOIHASTCS 10 aapecy XpaHSHHsI TEPEMEHHOM;
c) OOparieHre BBIMOTHAETCS K 3JIEMEHTY CTPYKTYPHI.

35. Uto Takoe KOCBEHHAsl aJipecalusi:
a) OOparieHne BBITIOHACTCS K HETTOCPECTBEHHOMY 3HaUEHUIO TIEPEMEHHOI;
b) OGpariieHre BBIMTOIHACTCS 110 aPeCy XpaHSHHS TEPEMEHHOM;
c) O6paiieHre BBIOTHAETCS K JIEMEHTY CTPYKTYPBI.

36. J{1st uero Hy>KHBI MOPTHI BBO/Ia-BBIBO/Ia MUKPOKOHTPOJLIEpA:

a) Jlig B3anMo1eiCTBUS MUKPOKOHTPOJIEPA C «BHEIIHUM MUPOMY;



b) st momaun HanpsHKEHUST TUTaHUSL HA MUKPOKOHTPOJLIED;
C) [l Bcero BbIIIETIEPEUUCIEHHOTO.

37. B uem cyTh KOH(UTypaluu neprudepun Ha annapaTHOM YPOBHE:
a) @opMaTUPOBAHUE MAMSITH IPOTPAMM;

b) 3ammce OUTOBBIX KOMOWHAIMA B COOTBETCTBYIOIIHE PETUCTPHI
MUKPOKOHTPOJUIEPA;

C) Opranu3zaiusi 06CKOHEYHOTO IIUKJIa B TEJI€ OCHOBHOM MPOrpaMMBl.
38. Kak He MOTYT OBITh HACTPOEHBI MMOPTHI BBOJIA-BHIBOIA!

a) Kax BBIBOJIBI TUTAHUS;

b) Kak BX0/ibI BHEIITHET'O TIPEPHIBAHMS,;

) Kak Bxonapr ALIIL.
39. Urto Takoe npephIBaHUE:

a) CurHana ot amnmapaTHOrO WIA MPOTPAMMHOI0 OOeCeUeHUs], TPEOYIOIIHii
HEMEJJICHHOT0 BHUMAHUS LEHTPAIBHOIO MPOLIECCOpa;

b) 3anuck qaHHBIX MOyJIeM niepudeprn B COOTBETCTBYIOIIUHN PETUCTD;
c) [Ipotiecc BKITIOYEHUST MEKPOKOHTPOJLIEPA.
40. [TocnenoBatenbHOCTH 00PaOOTKY PEPHIBAHUIA MOXKET 3aBECHUTD OT:
a) O4yepeTHOCTH BO3HUKHOBEHUS;
b) 3amporpamMmMupoBanHoi ouepeqHocTy B 0s1oke NVIC;
C) OT Bcero BbIILIENIEPEUNCICHHOTO.
41. Kakum 00pa3oM MOXKET BBITOJHATHCS 00pad0OTKa MPEPHIBAHMUS

a) Jna  kaxmoro  TpephiBaHUS ~ BBI3BIBACTCA  COOTBETCTBYIOIIAS
MOAITPOrpaMMa;

b) ®opmaTupyercs conepixkumoe I13VY;
¢) Conepxxumoe O3V 3arpyxkaercs B [13VY.

42.Yto o3navaet ommoOka « ‘LED’ was not declared in this scope»
a) B pynkuuu pinMode() He ucnoas3oBano ums rmopra LED;
b) B cketue He 0OBsiBIIeHa TepemenHast LED,;
C) He 3aKpbITa CKOOKa WIJIM HET TOYKH 3ansaToi mociie LED;

43. Tlpouenypa void setup() BbITIOTHSIETCS .
a) OJIMH pa3 MpH BKIOYSHUH Mm1aThl Arduino;

b) omun pa3 npu BKIOYEHHH IUTATHI Arduino WM MPU HaKATHU KHOIKH

RESET;

C) Bce BpeMsi, ITOKa BKJIFOUeHa miata Arduino;

44. Omuoka: No such file or directory:



a) 03HAYaeT, YTO HE 3aKPhITA CKOOKA,
b) o3HauaeT, 4yTO MpOITyIIeHa CKOOKa,
C) 0O3HAYaeT, YTO He HaiifieHa OMOIHOTEKa,;
45. Huxn for ucnons3yercs i
) MMOBTOPEHUS OIIEPATOPOB, 3aKJIFOUCHHBIX B (PUTYPHBIEC CKOOKH;
b) mpoBepKH yCIOBHI OTIUYHOM OT YKa3aHHOM B if;
C) ACWCTBUI, KOTOPBIE OyIyT BBIMOJIHATHCS MPU PA3HBIX YCIOBUSIX;
46. YToOBI BKITIOYUTH CBETOAHMO/ OJMH pa3 B Ha4aje MPOTrpaMMBbl:
a) dyukuuto digitalRead() cieayer Hanucats B mpoueaype void setup();
b) pynkiuro digitalWrite() cnemyet Hanmcats B nporeaype void setup();
C) dyukuuto digital Write() cienyet HamucaTh B mporeaype void loop(;)
47. 1ns Ha3HaueHus pexxkruma paboTsl TUHOB Arduino UCMONb3yeTCs:
a) mupextuBa #define;
b) dynkus digitalWrite();
) dyuxuus pinMode();
48. IIponenypa void loop() BEIOTHSAETCS :
a) Bce BpeMsi, OKa BKJIFOUeHa miata Arduino;
b) onuH pa3 npu BItoYeHUH 1Tw1aThl Arduino;
C) TOJIKO OJIUH pa3;
49. J1ns BeIBOJIA TIepeMeHHOM X Ha MOHUTOP MOPTA CIEAYET MPOMUCATh:
a) Serial.printin("X");
b) Serial.print("X");
c) Serial.print(X);
50. Yto6s1 OoJiee TOUHO U3MEPUTH TEMITEpaATypy JIydIlle UCIIOIb30BaTh:
a) Tun nanueix float;
b) Tin gaHHBIX int;
C) THII JaHHBIX char;
51. lns xpanenus yuceln B quanaszone ot 0 1o 255 ucnonb3yercs:
a) TUI JaHHBIX Unsigned int;
b) Tun manHBIX byte;
C) TMI JaHHBIX boolean;
52. B xako# CTpOYKe HET OIINOKHU:
a) If (value==1) digitalWrite(13,HIGH);
b) if (value>1); digitalWrite(13,HIGH);



c) if (value>=1) digitalRead(13,1);
53. Oynknusa delay():

a) OCTaHaBJ/IMBACT BBIIIOJIHCHUC IIPOrpaMMbl Ha 3aJlaHHOC KOJIHNYCCTBO
MHAJUIMCCKYH/I,

b) ocranaBaMBacT BBINOJIHCHHWE MPOrPaMMBl Ha 3aJaHHOE KOJWYCCTBO
CEeKYH],;

C) oOcCTaHaBIMBAeT MHraHHE CBETOAMOJA HA 3aJaHHOE KOJUYECTBO
MUJUTUCEKYH/I;

54. Tlpu 3arpy3ke ckeTda IMosBHIACh OImMOKa «programmer is not responding»
— CJIeyeT:

a) IMPOBCPHUTH CKCTY HA HAJIMINC CHHTAKCHUICCKUX OIHI/I6OK;

b) nmpoBepuTh MOAKIIOUEHHUE, YKA3aTh MOPT K KOTOPOMY MOJIKIIOYCHA IUIaTa
Arduino;

C) yKa3arh MOPT K KOTOPOMY MHOJKIIOYCeHA Miata Arduino;
55. Jlnst cunThIBaHMS 3HAYEHUI C aHAJIOTOBOI'O BXO/Ia UCIIOIL3YETCSl KOMaH1a:
a) digitalRead();
b) analogRead();
c) analogWrite();
56. Jl;1st cauThIBaHUS 3HAYCHHUH ¢ TU(PPOBOTO BX0/1a UCITOIB3YETCS KOMaH/a!
a) analogRead();
b) digitalRead();
c) digitalWrite();
57. IlocnenoBarenpHasa muHa 12C HaxoauTcd Ha:
a) moprax SDA, SCL (A4, A5);
b) moprax RXO0, TX1;
C) mOPTHI 3a/1al0TCS B MPOTpaMMe;

58. lludposoit BbIxog Ha ApaynHO paboTaeT, KaKk «UCTOYHHK MHUTAHUS» C
HaIpsHKEHUEM:

a) 3,3 Boubr;
b) 5 BounbT;
) 1 Boubr;
59. Omneparop if ucnonabzyercs asis:
a) IPOBEPKH UCTHHHOCTHU YCJIOBHS;
b) moBTOpEHMUs OMEPaTOPOB, 3aKIFOUYCHHBIX B CKOOKH;
C) BBIMOJIHEHUS YCIIOBHH B KPYTJIbIX CKOOKaX;

60. Ha moptrax RX0 u TX1 pacnonoxena:



a) nmocienosarenbHas muHa UART;
b) nocnenoarenpHas mmHa SPI;
C) mociaenoBarenbHas muHa 12C;

61. Kak Ha3pIBaeTCs MOMAYJb, KOTOPBIM JIETKO COEIUHSETCS C pa3HbIMH
UCIIOJIHSIOIIMMY  yCTPOMCTBaMHU, IIO3BOJISIL CO3/1aBaTb M pOOOTOB, M
YCTPOMCTBA aBTOMATUKH, U IPUOOPHI:

a) Atmel,

b) LEGO Mindstorms EV3;

c) Arduino;

d) Hu oguH U3 IepeurciaeHHbIX BAPUAHTOB,;
62. Kakue MK sBnstorcs ocHoBamu Arduino:

a) Microchip;

b) Intel 8051;

¢) Hitachi H8/3297;

d) ATMEGA8 u ATMEGAL68;

63. UTo W3 Tpemio’KeHHBIX BapUAHTOB KOMITMJIUPYET MPOTPAMMHBIN KOJ U
3arpyskaet ero B ycrpoictso Arduino:

a)
oy B

64. I'ne na 1O Arduino IDE naxomutcs mosie Uit OTOOpaKCHHS CITY)KEOHBIX
coobmienuii. Hampumep, yBenomiaeHuit 00 yCTeHOM 3arpy3Ke MporpaMmbi:

a) B mento nporpammsr;

b) B manenm UKOHOK;

c) Hmwxke okna oToOpaskeHus: HGOpMAIIHH;
d) BHu3y nocie TeKCTOBOTO peAakTopa,;

65. Ilmardpopma Arduino umeet 14 nundpoBsix Bxo/Bbixoa0B. CKOJIBKO U3 HUX
MOTYT UCIOJIb30BAThCA KakK Bbixoasl [IINM:

a) Bce;
b) 6;
C) 3;
d) 4;

66. Kak Ha3bpIBAETCS 3TOT IJIEMEHT:



a) poropesucrop; WP
b) Tpan3ucrop; W
c) UK npuemHuk;

d) UK naT4ymk qBYOKCHUS,

67. Kakoit  QyHKmmeid B  mporpaMmMe MOXXHO  Ha3HAUUTh  BBIBOJ
MUKPOKOHTPOJUIEpA HA CYUTHIBAHUE IIU(PPOBOTO CUTHANA'

a) pinMode(pin, INPUT);
b) Serial.begin(9600);

c) void loop (){};

d) val = Serial.read ();

68. Kaxxapiii u3 14 mudpossix BeiBoA0B Arduino Uno MokeT HaCTPOEH KakK BXOJ
WJIH BBIXO/I.

a) Ma;
b) Her;
c¢) Tonpko 1,2, 3, 4 — BBIXO/BI, OCTAIbLHBIC BXO/IBI;
d) Tonpko 1,2, 3, 4 — BXO/bI, OCTAIbHBIE BBIXOIHI,
69. Uro nemaer pyuknus delay(n)?
a) [loBTOpsieT AeiicTBUE HAa N MUJUTUCEKYHI,
b) IlpuocTanaBnuBaeT 00pabOTKy MpOrpaMMBbl Ha N MUJUIUCEKYH]I;
c¢) [IpeprpiBaeT mporpaMMy Ha N MUJUTUCEKYH/I;
d) [lepekmtouaer GyHKIINIO;
70. Jlns gero nmpeaHa3zHaueH PE3UCTOP?
a) OrpaHn4rBaTh TCYCHHE TOKA B IIEIH, IPEOOPA30BHIBas €r0 YaCTh B TEILIO;
b) MeHsieT cONpOTUBIEHUE B 3aBUCUMOCTH OT TEMITEPaTyPhl;
c¢) [IpeoOpa3zoBbIBaeT ANEKTPUUSCKYIO SHEPTHIO B MEXaHUIECKYIO;
d) Hudero u3 npeaiokeHHOTO BHIIIIE,
71. Yto takoe [lepemenHbie?

a) Hcnonb3yercs yisi MOBTOPEHHsS OJIOKA BBIPAKECHHM, 3aKIIIOUEHHBIX B
(burypHbie CkOOKHM 3aJJaHHOE YUCJIIO Pas3;

b) Onpenenstor Hayasio U KoHel| 0J10Ka (GyHKIMK WK OJIOKA BbIpAKEHUIA,

c) Oto cmocod HMMEHOBaTh M XPaHUThb YHUCJIOBBIE 3HAYEHUS IS
HOCJIEeYIOIIETr0 HCIOIb30BaHMs IPOrPaMMON;

d)OTKpBIBAIOT TOCIICIOBATEIIBHBIA IMOPT MW 3a1aéT CKOPOCTh IS
MocJieIoBaTeILHON Mepeaadyu JaHHbIX.

72. Kakum 006pa3oM 0OBIYHO YEPHBIN MTPOBOJT 3€MJIS MOAKIIOYAETCS K IJIaTe:
a) K VIN BeiBO1Y;



b) K AREF BriBOmY;
c) K GND BeiBOSY;
d) K A0 Be1BOIY;
73. Kakas 6ubimoTeka ucromiab3yercs A padotsl ¢ LCD aucruieem?
a) #include <SoftwareSerial.h>
b) #include <EEPROM.h>
c) #include <Ethernet.h>
d) #include <LiquidCrystal.h>
74. Kakas QyHKIMS UCIIOJIb3YETCS JIJISl BEIKJIIOUEHUSI CBETOANO/IA:
a) digitalWrite(ledPin, LOW);
b) digitalRead(ledPin, HIGH);
c) digitalWrite(ledPin, HIGH);
B) digitalRead(ledPin, LOW);
75. Kakyto ¢aenr-namsate umeer MukpokoHTposuiep ATmegal68 na Arduino?
a) 16 Ko;
b) 1024 Gaiira,
c) 512 Gaiira,
d) 32 OGaiira;
76. Kakx MmoxHO caenath 070K KoMMeHTapuii B Arduino:
a) ¢ MOMOIIBIO ()
b) ¢ momompko //
C) C IOMOIIBIO {}
d) ¢ momorsro /* */

77. Kakasgs (QyHKIUs 3amUCBIBACT TICEB0-aHAIIOTOBOE 3HAYECHHE, HCIOJIb3Ys
CXEMY C HIMPOTHO-UMITYJIBCHON Moayssiuent (PWM), Ha BBIXOHOMW BBIBOJI,
noMeyeHHbI kak PWM?

a) pinMode(pin, INPUT);
b) analogWitite (pin, value);
c) analogRead (pin);
d) digitalRead (pin);

78. Kakoii 5TO naT4uK:
a) JlaTunk cBera;
b) JlaTunk TemmepaTypsi;
¢) Jlaruuk BuOpanuu;

d) YapTpa3ByKoBOil NaTUYUK; i



79. bubnuoTteka Stepper npeaocTaBiseT yA00HbINH HHTEp(dENc yrpaBiIeHUs:

a) LED nucnneiiem;
b) [llaroBeiMu ABUTATEISIMH;
c)doTtopesuctopom;
d) CepBompuBoaom;
80. S3bik nmporpamMupoBanusi Arduino OCHOBaH Ha:
a) Wiring, Processing, C/C++;
b) Visual Basic;
c) Python, Java;

d) Assembler;
Kirou AJIs1 TCCTUPOBAHUA
1 2 3 4 5 6 7 8 9 10
a, C,
def | ab a C a, C a a, b a, C a d
g, h
11 12 13 14 15 16 17 18 19 20
C e a 4l a a a,b,c a a a
c,d

21 22 23 24 25 26 27 28 29 30
a a b d b a C c b a
31 32 33 34 35 36 37 38 39 40
b a C a b a b a a C
41 42 43 44 45 46 47 48 49 50
a b b c a b C a C a
51 52 53 54 55 56 57 58 59 60
b a a b b b a b a a
61 62 63 64 65 66 67 68 69 70
C d a d b C a a C a
71 72 73 74 75 76 77 78 79 80
C C d a a d b C b a

81.YTto Takoe MUKPOKOHTPOJLIEP?

82.YUem MUKPOKOHTPOJIIEP OTIUYAETCS OT MUKpOITpoiieccopa?

83. O6nacTy NpUMEHEHHSI MUKPOKOHTPOJLIEPOB.




84. Tlponecc pa3paboTku IpOrpaMm AJisi MUKPOKOHTPOJUIEPOB.
85. Ilepudepuiitabie 610K MUKPOKOHTPOJLIEPA.

86. JIBonyHas 1 mecTHaAIaTepUYHAsl CHCTEMbI CUUCIICHUS.
87.JIuHeiHbIe alrOPUTMBI.

88. BeTssiuecs alropuTMBbl.

89. Ilpunnun paboThl MOPTOB BBOJIAa-BbIBOJIa MUKPOKOHTPOJUIEPOB CEMEHCTBA
AVR.

90.DyHk1MKM OUOINOTEK JJ1s1 pabOTHI C TOPTaAaMHU BBOJ1a-BhIBOIA
91.PabGoTa MUKPOKOHTpOJIEpA ¢ KHOITKAMHU.

92.PaboTa MUKPOKOHTpOJIJIEpA CO CBETOIUOAAMHU.

93.Yto Takoe Taiimep? HaznaueHue v mpuHIMI pabOTHI.
94.Pexxumbl pabOTHI TaliMepa.

95.PaboTa MUKPOKOHTpOJIIEPA C THE30U3ITydaTeIeM.
96.YnpaBrneHue cCepBOMOTOPOM.

97.Yto Takoe mpepbiBanne? OOpaboTka MpeprIBaHMS.
98.HacTtpoiika anmapaTHBIX MPEpPbHIBAHUH.

99. Jlunamuueckast MHIUKAIIHS.

100. [Tonsarue ananoro-udpoBoOro npeodpazoBaHusl.

101. Yro Takoe mpsAMoil JocTyI B naMsTh? Ha3HaueHue u npuHIUI padOoThl.
102. Pabora ¢ moTeHIIHOMETpPOM.

108. PaboTa ¢ aHamoroBbIM TaTYNKOM TEMITEPATyPHI.

104. Mopyinb SPI
105. Monayns CAN
106. [Iuna USB

107. CpenctBa NpOEKTUPOBAHUSI MUKPOIIPOIIECCOPHOM CUCTEMBI

108. OcHoBbl s13b1Ka C/CH++

109. CtpykTypa ymOpaBisionleil NporpaMMbl, HAcTpolka HUHTepdelica,
UCI0JIb30BaHUE OMOINOTEK

110. [IporpamMmHoO€e ynpaBiIeHUE CBETOANOAAMU

111. [IporpammHOE ynpaBieHUE 3ByKOM

112. [IporpammMHoOe yripaBieHUE BIBOJIOM MH(OpPMAIMU Ha SKpaH

113. [IporpammHoe yripaBiaeHue pabOTON JBUTATENSI MOCTOSSHHOTO TOKa

114. [TporpammHoe yripaBieHue pabOTON MIArOBOTO JBUTATEIS

115. [IporpammHuoe yripaBieHue paboToi cepBOMOTOpA

116. [IporpamMmMHOe yIipaBiieHHE Ha OCHOBE JTAaHHBIX IIU(PPOBBIX JATYUKOB

117. [IporpamMmmHoO€e ynpaBiieHHME Ha OCHOBE IAHHBIX aHAJIOTOBBIX IATYMKOB

118. JlucTaHUMOHHOE paAuOyPaBICHUE

1109. Hcnonb3oBaHue paguokioue

120. Opranuzaiusi 6eCIpOBOHON CBSI3U U TIepeaada nHhopMaImm



2.2.

OueHoYHbIE CPEACTBA VIS IPOMEKYTOYHOM aTTecTauuu

Bomnpocsl AJ1s1 npoBeieHUs aTTeCTAIUN

CoNoak~WNE

=
= O

=
w N

14,
15.
16.
17.
18.
19.
20.
21.

22

23.
24,
25.
26.

27,

28
29
30
31
32
33
34
35

36.
37.

Apxutektypa MK Atmega
[TopTel BBOAA-BBIBOAA
Taitmepsr MK
Moaynau HAIT u AT
1M
Hurepdeiic UART
Hurepdeiic 12C
Monyns SPI
Monayns CAN

. [llnuna USB

. CpencTBa NpOEKTUPOBAHUS MUKPOIIPOLIECCOPHON CUCTEMBI

. OcHoBblI s13b1Ka C/CH+

. CTpykTypa ynpaBisitoliedl NOporpaMMbl, HacTpoilka uHTepdeiica,

HCIIOJIb30BaHUE OMOIMOTEK

[IporpammHoOe yripaBieHUE CBETOIUOAAMU

[IporpaMmHO€ yIIpaBIIEHUE 3BYKOM

[IporpammHoe yripaBieHUE BEIBOIOM HH(MOPMAIIUU Ha dKpaH
[IporpammHuoe yripaBieHue pabOTON JBUTATEINS OCTOSTHHOTO TOKA
[IporpammHuoe yripaBieHue pabOTON IAarOBOTO JBUTATEIS
[TporpamMMHOe ynpaBieHue paboToil cepBoMoTOpa

[IporpammHoe yripaBieHUE Ha OCHOBE JaHHBIX ITU(POBBIX JATYUKOB
[IporpammHoOe yrpaBjieHIEe Ha OCHOBE JJAHHBIX aHAJIOTOBBIX TATYNKOB
JlucTaHUMOHHOE paAroyIIpaBiIeHUE

PaboTa MUKpPOKOHTpOJIIIEpa C KHOMIKAMH.

Hcnonb3oBaHue paanoKITIOUYEn

Opranuzanusi 6eCipoOBOAHON CBSI3U U Nepeaada nHpopMauu

Uto TakO€ MUKPOKOHTPOILIEP?

UeM MUKPOKOHTPOJUIEP OTIUYAETCS OT MUKpoIpolieccopa’?
O6actu MpUMEHEHUsI MUKPOKOHTPOJIIIEPOB.

[Iportiecc pa3paboTKu MporpaMm Jijisi MUKPOKOHTPOJIIEPOB.
[Tepudepuitnbie 010K MUKPOKOHTPOJLIIEPA.

JIBonuHas ¥ mIecTHAAATEPUYHAS CUCTEMbI CUUCIICHUS.
Oneparuu si3pika Cu.

JInHenHbIE AITOPUTMBL.

Bersimuecs: anroputmsl.

[IpuHuun pa®oThl TOPTOB BBOJA-BBIBOJIa MHUKPOKOHTPOJIJIEPOB
cemeiictea AVR.

OyHKIMK OMOIUOTEK I pabOThI ¢ MOPTaMU BBOAA-BBIBOJIA

Pabota MUKpPOKOHTpOJIIEpa ¢ KHOTTKAMH.



38.PaboTa MUKpOKOHTpPOJIIEpA CO CBETOINOTAMH.
39.Uto Takoe Taiimep? HazHauenue u nmpuHIMT pabOTHI.
40.PexxuMsbl paboThI Taiimepa.

41.PaboTa MUKPOKOHTPOJUIEPA C IbE30U3IIyYaTEIIEM.
42.YrpaBiieHHE CEPBOMOTOPOM.

43.Yto Takoe npepbiBanue? OOpaboTKa MpepbIBaHUA.
44 . Hactpoiika anmapaTHBIX IPEePhIBAHUM.
45.luHamMu4decKasi HHIUKALIHSL.

46.TTonsaTre aHanoro-mudpoBOro nNpeoodpazoBaHUs.
47.YTo Takoe npsMou 1ocTyn B mamsaTh? HaznaueHue u npuHIUI paboThl.
48. PaboTa C MOTEHIIMOMETPOM.

49.PaboTa ¢ aHAJOTOBBIM JIATYNKOM TEMITEPaTyPHI.

50.CtpykTtypa mukpokoHTposiepa AVR ot Atmel.

51.Peructpsl 0011€ro Ha3HAYEHUS.

52.®naru coCTOSHUS.

53.I1aMATH IpOrpaMm.

54.ITaMATh TaHHBIX.

55.Ilepudepus.

56.11pepriBanus.

57.CTtpyKTypa Kojaa nporpaMmmel Accemouiepa.

58.ApudmeTndeckue 1 JIOrHIecKue KOMaH/Ibl.

59.Komanpl iepechUIoK.

60.Koman b1 BeTBiIeHHI. KOMaH /1Bl YCIIOBHBIX TTEPEX0JI0B.

61.Moxyas SPI

62. Moayns CAN

63. [lluna USB

64.Bp160p THIIa MUKPOKOHTPOJIIEPA.

65.I1porpamMmmupoBanue Ha AccemOiepe.

66.[IporpamMmMupoBaHue Ha SI36IKE BHICOKOTO YPOBHHI.

67.1{enecooOpa3HoCTh UCTIONB30BaHus si3bIka C.

68.CpaBuenue xko10B Ha AccemOuepe u C 1o CKOPOCTH BBHITIOTHEHHUS.

69.CpaBuenue komoB Ha Accembmepe u C mo  OwicTpoTte
IPOrPaMMHUPOBAHMS.

70.CpencrBa oTIaaKu



