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1. HEJIN U 3AJAYU OCBOEHUSA JTUCHUIIJIMHBI

Lesablo sBiISETCS NOArOTOBKA OOYYAIOLIMXCS K MPOEKTHO-KOHCTPYKTOPCKOM IESTENbHOCTH 110
cnenuanbHocTh 12.05.01 «OnekTpoHHbIE U ONTHUKO-3JEKTPOHHBIE NPUOOPBI U CUCTEMBI CHELMAIBLHOTO
a3HAuEHUs» IOCPEICTBOM oOOECleYeHHus 3TarnoB (OPMHUPOBAHUS KOMIIETEHIMHA, HPEAyCMOTPEHHBIX
®I'OC, B yacTu NpeICTaBICHHBIX HUYKE 3HAHUI, yMEHUI U HAaBBIKOB.

3agayu: U3yyeHUe NOHATUMHOTO anmapara AUCLUIIIMHBI, OCHOBHBIX TEOPETHUECKUX ITOJIOKCHHUN
U METOJIOB, IPUBUTHE HABBIKOB IIPUMEHEHUS TEOPETUUECKUX 3HAHUM JJIs1 pELIEHMsI IPAKTUYECKUX 3a]1a4.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIl BO

Hucuummna b1.B.22 «Anmnapatsbie cpecTBa MUKPOKOHTPOJUIEPOB» OTHOCHTCSI K BapHAaTUBHOMN
YacTH NMPOorpaMmbl, OpMHUPYEMON yJaCTHUKaMU 00pa30BaTeIbHBIX OTHOILCHUH.

JUis m3ydeHusl 1aHHOW AMCUUIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHMS U HaBBIKH, (hopMupyemble
npenuiecTpyromumMu - guciuuiuiniaMu:  b1.B.25  «Teopust ontuxo-snekTpoHHBIX cuctem», b1.B.01
«OcHoBbl onTukn», b1.B.03 «VcTOYHMKH M NPUEMHUKH ONTHYECKOro u3nydeHus», b1.B.06 «OcHOBbI
mudpoBoii snmekrpoHukn», b1.B.09 «OcHoBel MuKpompoueccopHoit texaukm», bl1.B.17 «OcHOBBI
MHGOPMALIMOHHON 31eKTpoHuKH», b1.B.19 «ABTOMaTH3MpOBaHHOE NPOEKTUPOBAHHE 3SJIEKTPOHHBIX
ycrpoiictey, b1.B.20 «IIpoekTupoBanue 31eKTpoHHBIX ycTpoiictB», b2.B.02(I1) «IIpousBoacTBeHHO-
TEXHOJIOTUYECKAsl IPAKTUKAY.

[lepedyenp mocienyrOUMX JUCLUIUIAH, ISl KOTOPBIX HEOOXOJMMbI 3HAHMS, YMEHHUsS M HaBBIKH,
dbopmupyembie nanHoil aucuurauHon: b1.B.14 «Coopka, roctupoBka u koHTposubs OOy, b2.B.01(I1x)
«IpegauniomMHas MpaKkTUKa.

3. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUS INCHUITJIMHBI

OcBoeHMe AUCHMIUIMHBI HAIPaBJIE€HO HAa (OPMHUPOBAHUE DJIEMEHTOB CIEAYIOINX KOMIIETEHIUI B
cootBeTcTBUM ¢ PI'OC BO 1 OIl BO no nanHOMy HanpaBJIEHUIO TOATOTOBKH:

Ilepeuyenn nuIaHNpyeMbIX pe3yJIbTATOB 00y4eHH S M0 JUCHUILINHE (MOAYJII0),
COOTHECEHHBIX C HHAMKATOPAMH JOCTH/KCHHS KOMIIETCHIIUH

Komnerenums Mmkarope! AOCTILREHHHA Pe3yabTaThl 00yueHus
KOMIIETCHIINHU

IIK-3 Cnocoben 3naer: Kak BBINOIHATH pacyeT NpudbOpoB
BBITIOJHATH pacyeT u ONTOTEXHUKH, OITUYECKUX U ONTHKO-
IIPOEKTUPOBAHHE ANEKTPOHHBIX CUCTEM, KOMILJIEKCOB
npuOopoB IIK-3.1 Bemonnsier pacyer pa3nu4HOro GyHKIMOHAIHHOTO Ha3HAYEHUS
ONTOTEXHHUKH, npuOOPOB ONTOTEXHUKH, B COOTBETCTBUU C TEXHUUECKHUM 3a/IlaHUEM C
ONTUYECKUX U ONTHYECKUX U ONTHKO- WCIIOJIb30BAaHUEM CPEJICTB aBTOMAaTU3ALIUN
OITHUKO- AIIEKTPOHHBIX CUCTEM, IIPOEKTUPOBAHMUS
AIIEKTPOHHBIX KOMIUIEKCOB Pa3IM4yHOTO Ymeer: BeinonaHsaTh pacuet nprudopoB
CHCTEM, KOMIUIEKCOB | (DYHKIIMOHAJIILHOTO Ha3HAUEHHUsI | ONTOTEXHUKHU, ONTHUYECKUX U ONTHKO-
Pa3IM4HOTO B COOTBETCTBUU C TEXHUUECKUM | JIEKTPOHHBIX CUCTEM, KOMILIEKCOB
(YHKIMOHAIBHOTO 3aJJaHUEM C HCIOJIb30BAHNEM pa3nMyHOro (GyHKIMOHATHHOTO Ha3HAYCHHUS
Ha3HAa4YeHUS B CPEJICTB aBTOMATH3AINH B COOTBETCTBUU C TEXHUUECKUM 3a/IaHUEM C
COOTBETCTBUHU C IIPOEKTUPOBAHHUS HCIIOJIb30BAHNUEM CPEJCTB aBTOMAaTU3ALUN
TEXHUYECKUM MIPOEKTUPOBAHMUS
3aJaHUEM C Baaneer: MerogaMu BBITTOJIHEHUS
VICIIOJIb30BaHUEM pacyeToB NpUOOPOB ONTOTEXHUKH,
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CpeACTB ONTUYECKUX U OTITHKO-IJICKTPOHHBIX
aBTOMATH3AIUU CHCTEM, KOMIUIEKCOB Pa3IMYHOTO
MPOEKTUPOBAHUS (YHKITMOHATTLHOTO Ha3HAYCHUS B

COOTBETCTBHH C TCXHHUYCCKHM 3a1aHUEM C
HCIIOJIb30BAHHUEM CPCACTB aBTOMATU3allun
IPOCKTUPOBAHUA

IIK-3.2 IIpoektupyeT npubOpsI
ONTOTEXHUKH, ONITHYECKUX H
OTITHKO-3JICKTPOHHBIX CHCTEM,
KOMILJIEKCOB Pa3JINYHOTO
(GYHKIIMOHATIBHOTO HA3HAYCHUS
B COOTBETCTBUU C TEXHUYCCKHM
3aJJaHUEM C UCTIOJIb30BAHUEM
CpEe/CTB aBTOMAaTH3AINH
MPOCKTHUPOBAHUS

3naet: Kak BBINOIHATH IPOSKTUPOBAHUE
npuOOpPOB ONTOTEXHUKU, OITUYECKUX U
ONTUKO-3JIEKTPOHHBIX CHUCTEM, KOMILIEKCOB
pa3nu4HOro (GyHKIIMOHATBHOTO Ha3HAYCHUS
B COOTBETCTBUHU C TEXHUYECKUM 3aJJaHUEM C
MCII0JIb30BAHUEM CPEICTB aBTOMATU3ALIUU
MPOEKTUPOBAHUS

Ymeer: BoINOJIHATE IPOEKTUPOBAHUE
nprOOPOB ONTOTEXHUKH, ONITUYECKUX U
ONTHUKO-3JIEKTPOHHBIX CUCTEM, KOMILJIEKCOB
pa3ITUYHOTO (YHKIIMOHATHFHOTO Ha3HAYCHUS
B COOTBETCTBUU C TEXHUUECKUM 33JIaHUEM C
WCIIOJIb30BAaHUEM CPEACTB aBTOMATU3aLUH
IIPOEKTUPOBAHUS

Baaneer: MeTonamu BBITIOJTHEHUS
MPOEKTUPOBAHUS TPUOOPOB OMTOTEXHUKH,
ONTUYECKUX U ONTHUKO-3JIEKTPOHHBIX
CHUCTEM, KOMILUIEKCOB Pa3JIMYHOTO
(bYHKIIMOHATFHOTO HA3HAYEHUS B
COOTBETCTBUU C TEXHUUYECKUM 3aJaHUEM C
HCMOJIb30BAHUEM CPEACTB aBTOMATU3ALUH
IIPOEKTUPOBAHUS
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4. CTPYKTYPA U COAEPKAHUE JUCIUIIJINHBI

CTpyKTypa AMCUMILIMHBI:
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OBO3HAYEHUA:

Buabl npoMexkyTo4HOI aTTecTannu (BUABI KOHTPOJIA):
K3 — DK3aMEH,;

3a0 — 3a4eT ¢ OLCHKOIA;

3a — 3a4erT;

Buasbi pador:

KoHTakT. — KoHTakTHas paboTa 00yJaromIMXCs C MPEenoiaBaTesieM;
JIex. — NEKIMOHHBIC 3aHITHS;

JIaG. — nabGopatopHbie paboThI,

[Ip. — mpakTUyecKue 3aHATHS;

KPIT — kxypcoBas paboTa (KypcoBOii IPOEKT);

PI'P — pacuetHo-rpaduueckas pabota (pedepar);

CP — camocrosiTenbHast paboTa CTYICHTOB;

3.6. — 00BbEM JIMCIUIUIMHBI B 3a4€THBIX €IUHUIIAX.
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Coaep:xaHue IMCUMIINHBI:
Ne HanMeHoBaHUe BU/0B 3aHATHI U TEMATHK, COJACPKAHHE
1 | nekuuonHbie 3auATHS 17 mt. 1o 2 yaca (34 4ac.):
Tema 1. 8-paspsignbie Taiimepsl MK AVR.
1.1 Bremnme BbIBOAsI MuKpoKOHTpouiepa (MK), cBs3aHHBIE € TalMepaMH-CUECTIHKAMHU.
[IpepoiBanus OT TaiiMepoB-cUeTYMKOB. Peructpel macku u ¢uaros npepbiBanuii. opmuposanue
CUTHaJa BHYTPEHHETO 3arpoca MpepbIBaHus OT Taiimepa.
1.2 Crpykrypa mpocteiimero Taiimepa-cdetunka. Cuernerii pexkum (NORMAL). [Ipennenurenn
TaiiMepoB-cueTankoB. (CrTopokeBoit Ttaiimep (watchdog). Ero pabora, mporpaMMmupoBaHue
OCHOBHBIE ()YHKLIUH
1.3 Crpykrypa Taiimepa TO (2-e ucnonnenne) u taiimepa T2 (3-e ucronaenue) B MK atmegal6,
atmega328p. ACHMHXpOHHBIA pexuM padoTel Taiimepa T2. Peructpsr 8-pa3psaHbix TaiiMepoB u
Ha3Ha4YeHHE UX OTJENbHBIX Pa3psI0B.
1.4 Pexxum NORMAL. Cxema coBnanenusi. Pexxum CTC (Copoc npu copnaneruun — Clear Timer on
Compare match). Pexxum Fast PWM. Pesxxum Phase Correct PWM. Opranu3zaiiust 4acoB peaibHOTO
BpeMeHH Ha Taiimepe T2.
Tema 2. 16-pa3psiHbie TaliMepsbl.
1.5 Crpykrypa l6-pa3zpsanoro taitmepa T1 B MK atmegal6, atmega328P. bnok 3axBata 16-
pa3panHbIx TaiiMepoB. Mcmonb3oBaHue Onoka 3axBaTa M BHEIIHUX NPEPHIBAHUN IS M3MEPEHUS
BpPEMEHHBIX HHTEPBAJIOB.
1.6 Peructper TCCR1A, TCCRI1B, nHa3HaueHme wuX OTHOEeNbHBIX OWT. Pexkmmbr paboTel 16-
paspsaanabix TaiimepoB NORMAL u CTC — cOpoc npu cosmaneHnn. GopMUpOBaHHE MeaHApa C
M3MEHSAEMOM 4YacTOTON U MEePUOJNUECKUX UMITYJIbCHBIX ITOCIIE0BATEILHOCTEH.
1.7 Pexxum Fast PWM. Pexxum Phase Correct PWM. Pexxum Phase and Frequency Correct PWM.
Nsmenenue yactotsl popmupyembix [HIMM-curaanos B 16-pazpsaHom TaiiMepe.
Tema 3. Ananorosslii komnaparop u ALIII MK AVR.
1.8 CrpykTypHas cxema 0Jl0OKa aHAJOTOBOT'O KOMIapaTopa. PerucTpsl ympaBieHHs aHaJIOTOBBIM
KommaparopoM. IIpruMepsl HCHoIb30BaHMsI aHAJIOTOBOT'O KOMIIapaTopa.
1.9 CrpykrypHas cxema Onoka ALIL. Peructper ynpasnenust ALIII (ADCSRA, SFIOR, ADMUX).
Haznauenne wux otnensHBIX pazpsanoB. DynknuonupoBanme ALl ¢ JBOMYHO-B3BEIICHHBIM
MPUOITMKEHUEM.
1.10 Bpewmennpie nuarpammsl npeoOpasoBanms ALlll. Kamamer ¢ HecHMMETpUYHBIM U
muddepeHInaTBEHBIM BX0JI0M, (GopMyJBl JUIsl pacdera pesyibrata npeoOpasoBaHus. OCHOBHEIC
napameTps! AL IToBslieHre TOYHOCTH MPeoOpa3oBaHusl.
1.11 B3aumoneiicteue ¢ ALl B pexkxnMe OAMHOYHOTO 3alycKa M0 MPOTPaMMHOMY OIpocy ¢uiara
TOTOBHOCTH JaHHBIX M 1O mpepsiBaHuio. [IporpammupoBanus ALIl ans nuddepenumambHOro
KaHaJa, BEIOOp KO GUIMEHTa YCUIICHHSI TPEBAPUTEIBHOTO YCUITHTEIS.
Tema 4. Kinaccnpuxanusi KaHAJIOB NOCJIEJ0BATEJBHOI0 BBOAA-BbIBOAA. ACHHXPOHHBIE H
CHHXPOHHBIE TNocjeqoBaTeIbHble HHTepderichl. Baoku aymiexkcubix uaTepgeiicos USART,
SPI 8 MK AVR.
1.12.  Knaccudpukamuss KaHaJIOB IO HampaBieHHWI0O oOMeHa, cmocoly (GopMuUpOBaHUS
CHUHXPOCHUTHaIOB. blok yHHBepcanbHOro (CHHXPOHHO/aCHHXPOHHOIO) MpHEMOIepeaaTunKa
USART, ero crpykrypHas cxema U OCHOBHbBIE peructpbl. [Ipmem m mepemaua nanusix B UART
(acMHXPOHHBIN CTAPT-CTOITHBIA PEKUM).
1.13 bnok nocieanoBaTeIbHOr0 CHHXPOHHOTO MOMHOAYIUIeKcHOro uHTepdeiic SP1. Marucrpaibho-
paguansHas cetb SPI. CrpykrypHas cxema moaynsa SPI B MK AVR. Peructpsl ynpaBneHus u
coctrostaust SPI. [pouenypa oOmena nanHbME 1o uHTEpdeticy SPI.
1.14. BpemenHnsle guarpaMMbl oOMeHa JaHHbIMH 110 uHTepdeiicy SPI. IlporpammupoBanue oOmeHa
¢ MK mno unrepdeiicy SPI. Pabora ¢ SPI LIAIL, ¢ SPI temneparypHbsIME IpeoOpazoBaTeIsiMi U
JaTYNKaMU TeMIIepaTyphl.
Tema S. bBJokH MeUICHHBIX NOJYAYINIEKCHBIX HMHTep(eicoB: IMOCIeJ0BATEIbHOI0
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AByxnpoBoanoro unrepgeiica 12C (TWI) u caMOCHHXPOHU3UPYIOLIETOCS OXHONPOBOIHOIO
unTeppeiica 1-WIRE.

1.15 O6mas xapaktepuctika uHTepdeiica TWI, anmapatHoe MOAKIIIOYCHUE YCTPOWCTB K IIHMHE.
CocrostHUSI cTapT W CTON. AIPEeCHBIH MAKeT W MaKeT NaHHBIX. TUNMYHBIA Uk odmeHa mo 12C
(TWI).

1.16. CrpykrypHas cxema momymna TWI. dopmar perucTpoB yNpaBICHUS W COCTOSHESI MOIYJIS
TWI. B3aumoneiictBue npukiaanoi nmporpamMmsel ¢ MoaysiemM TWI. CrocoObl mporpaMMHUpOBaHUs
obMmena 1o naTepdeiicy 12C.

1.17. Kouduryparms cucrembl ¢  wunTepdeiicom  1-wire. OcHOBHbIE  0COOCHHOCTH
nHpopmarmonnoro oomena no muHe 1-WIRE. ROM-Komanner untepdeiica 1-WIRE. ®opmar
naentudukaropa 1-WIRE ycrpotictsa. IlporpammupoBanue oomena no narepdeiicy 1-WIRE.

2 | nabopaTopHsbie paboThl 9 mT. 1Mo 4 vaca (34 gac.):

2.1 U3mepeHne BpeMEHHBIX HHTEPBAIOB U YACTOTHI C IOMOILBIO TAMEPOB MUKPOKOHTPOJLIIEPA.
2.2. T'eHepamusi TEPUOANMYCCKUX HMITYJIbCHBIX IIOCIEIOBATEIHHOCTEH C TMOMOIIBIO TaiiMepoB
MUKPOKOHTpOJLIEPA.

2.3. @opMupOBaHHE  IIUPOTHO-MOIYJIMPOBAHHBIX CHUTHAJOB C  IOMOIIBIO  TailMepoB
MUKPOKOHTpOJLIEPA.

2.4. N3mepenne (U3UUECKUX BEIMYMH U MAPaMETPOB IMEPUOJUYECKUX CUTHAIOB C IOMOIIBIO
aHaJIOTOBOT'O KOMIIapaTopa MUKPOKOHTPOJLIEPA.

2.5. 3mepenune Qu3ndeckux BEITWYHH C TOMOINBI0 BcTpoeHHoro B MK ATIIL.

2.6 Oomen MK AVR c tepmunanbabiM yerpoiictBom nocpenctsom UART (2 vaca).

2.7. Usmepenwne Temmeparypsl ¢ momomnisio MK AVR u TemmeparypHoro natanka ¢ uHTepdeiicom
SPI (12C).

2.8 ®dopMmupoBaHHE TEPUOIUYECKUX CHTHAJIOB  IMPOU3BOJIBHOH (OpMBI €  MOMOMIBIO
Mukpokontpoiepa u 12C (SPI) LIATIL

2.9 Nsmepenue temneparypsl ¢ nomomnisio 1-WIRE Temnepatyproro gatunka DS18B20.

3 npakTudeckre 3ausaTus 0 mr. mo 2 vaca (0 gac.):

4 Kypcosas pabora (8 dac.)

5 caMmocCTosITeIbHasl paboTa CTYIEHTOB: Jac.
5.1. U3y4eHne MaTtepHaioB JIEKINH 34
5.2. IloaroToBKa K MPaKTHUYECKUM 3aHATHSIM —
5.3. [loaroroBka K 1abopaTOpPHBIM paboTam 34
5.4. KypcoBas pabora 36
Bcero: 104
5.5. [ToaroTroBka K 3K3aMeHy 36

Texkymuit KOHTPOAb: IIMCBMEHHBIM  KOHTPOJIBHBIA  OINPOC 10  HU3YyYEHHOMY
TEOPETHYECKOMY MAaTepHally M IIOJIYYEHHbIM IPAaKTHUYECKHMM HAaBBIKAM IIPOBOJUTCS HA
71a00paTOPHBIX 3aHATHSIX.

5. OBPA3OBATEJBHBIE TEXHOJIOI MU

Buabl yueOHBIX 3aHATHH Oo0pa3oBaTejibHbIE TEXHOJOTHH

Kiraccnueckast (TpaaunmonHast, THGOPMAITMOHHAS ) JICKITHSL.
1. | Jlekuun WuTepakTuBHAS NEKIHs (JICKIHSI-BA3YTH3AIIHS).
WNHnuBuyanbHble U TPYNIOBLIE KOHCYJIbTAUU MO JUCIIUIUIMHE.
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TexHosorus BBITIOJTHEHUSA J1a00paTOPHBIX 3a7aHui
WHINBH/IYaTbHO.

2. | JlaboparopHnas pabota TexHomorHsi BBIMOIHCHUSI JTa0OPATOPHBIX 3aJ@HUl B Mayoi
rpymnre (B Opuraze).

JHormyck x maboparopHoii pabote.

Koncynpramn mo KypcoBoi

3. WuauBuyansHbIe U TPYIIIOBBIE KOHCYIBTAINH.
pabote (KypcoBOMY IPOEKTY) JUIBHILY py y H
NudopmainoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTHN (IJOCTYI K
CamocrosTenbHast pabora (opmar y H (noctym
4. OUOC dunmnana, k IbC ¢unuana, gocTyn K HHPOPMALUOHHO-
CTYICHTOB (BHEAyAUTOPHA)
METOJIMYECKIM MaTepraiaM Mo JUCIHUILINHE).
Kontpoib IPOMEKYTOYHAs
5. P (np Y TexHOMOTHS YCTHOTO OTIpOCa.

aTTeCTalmsAa: 3a4€T WIN 3K3aMCH)

6. OUEHOYHBIE MATEPHAJIBI VTSI TEKYHIET'O KOHTPOJISI M
MMPOMEXYTOYHOU ATTECTAIIUU JIs1 OHEHKU KAYECTBA
OCBOEHMSA JUCHUIIJINHBI

®opMa MPOMEKYTOUHON aTTECTALMHU 110 HACTOALIEH JUCHUIIIINHE — JK3aMEH.

IlepeyeHb BONPOCOB K 3K3aMEHY

Bompock! 1o Teopuu (1-b1il Bonpoc Ounera)

Taiimepoi
1. Taiimepsr obmero HazHadeHus MK ATmegal6x. Kparkas xapakrtepuctuka. Buemnue
BbIBOAIBI MK, Hcnionbp3yeMble TaiMepamMu, MX Ha3HaA4YCHHE.
2. IlpepsiBanust oT TaiiMepoB. Perucrpsl, ympaBmsdwoounme mnpepbiBaHusAMH. (Cxema
(GbopMHUPOBaHUS CUTHAJIOB TaMEPHBIX 3aIIPOCOB NPEPHIBAHUM.
3. CrpykTypHas cxema mpocteiimero taiiMepa cuerunka. CuerHblii pexxum (Normal).
OcHoBHblIe QYHKINH, peauzyemble B peskume Normal.
4. TaktupoBanue TaiiMepoB-cuetunkoB TIMO, TIM1, TIM2 MK Atmegal6. Jlenenue
TAaKTOBOM YaCTOTHI MPEAEIUTEIIEM.
5. [Ipenmenurens wactorel. CTpykTypHas cxema npeanenurens. Mcmons3oBaHue
IpeAienuTesneil B TanMepax.
6. Taiimep TIMO MK ATmegal6x. BHemnue BbIBOABI, Hcmosb3yemble Taiimepom TIMO.
OCHOBHBIE PETUCTPHI U PEKUMBI.
7. Taiimep TIM1 MK ATmegal6x. Kparkas xapaktepucTuka. BHemHue BBIBOJBI,
ucnonb3yemsle TaiimepoM TIM1. OcHOBHBIE pETUCTPBI U NX HA3HAYEHUE.
8. C(Cxema cpaBHEHUS-COBIAJEHUS TaliMepOB-cueTUYUKOB. DopMupOBaHHE BHEIIHETO CUTHANA
MK OCnX (na npumepe opmupoBanusi BHemHero curnaga OCO rtaiimepa cueruynka TIMO B
pexxumax CTC u PWM).
9. bnok 3axBata 16-pa3psaHbIXx TaiiMepoB. Ero CTpyKTypHas cXemMa W PETHCTPHl C HUM
CBsI3aHHBIE.
10. HMcmonp3oBanue OJl0Ka 3aXBaTa W BHEUIHWX MPEPHIBAHWHA JJISI U3MEPEHUS JUTUTEILHOCTH
BPEMEHHBIX HUHTEPBAJIOB.
11. Pexum CTC (Clear To Coincidence) — cOpoc npu coBnajgeHud. BapuaHTsl UCHOIB30BaHUS
pexkuma CTC B cucremax Ha 0ocHOBE MUKpOKOHTposuiepoB (MK).
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12. Pexxum Fast PWM. Ocobennoctu pexuma Fast PWM B 16-paspsgHom taiimepe TIMI.
Bapuants! ucnonp3oBanus pexxuma B MK-cucremax.

13. Pexum Phase Correct PWM. Ocobennoctu pexxuma Phase Correct PWM B 16 pazpsinHom
taitmepe TIM1. Bapuantsl ucnosib3oBanus pexkuma B MK cuctemax.

14. U3meHeHne 4yacTOThl F€HEPUPYEMBIX HMMITYJIbCOB Ha Bbixoge OCnX B pexumax TaiiMepa
CTC, Fast PWM, Phase Correct PWM.

15. N3menenue ko3¢dpdunmenta zanomHenuss renepupyembix LIMM-ummynbcoB Ha BBIXOJE
OCnX B pexxumax Taitmepa Fast PWM, Phase Correct PWM.

Hnouxayus angasumuo-yughposoii ungpopmayuu 6 MK cucmemax

16. Unnukamuss 1mudpoBod WHGOpPMAIMA Ha CBETOJAMOIHBIX CEIMEHTHBIX HHIUKATOPAX.
CraTnueckass W JWHAMUYECKas WHAWKALUS. ATMMNapaTHOE CONPSHKEHHE CEMHCETMEHTHOTO
CBETOAMOAHOTO MHAMKaTtopa ¢ MK B pexuMax CTaTUYeCKON M TUHAMUYCCKOW WHIAMKAIIUU JIBYX
uubp.

17. Nnnukanus uudpo-OykBenHoi nnpopmarun Ha TekctoBoM JKKU (Ha ocHOBe KOHTpoOsLIepa
HDA44780). Annaparnoe comnpsbkenue TXXKW ¢ Mukpokxontposmepom. Hasnauenue smHMMA
uHTEepdeiica COpsHKEeHUS.

Ananoecoswiii komnapamop u AL
18. Amnanorossiii komnapatop MK Atmegal6. Ero ynporiennast cTpykTypHas cxema. Peructpsi,
yIpasJsone paboToil 010Ka aHaJI0roBOro KoMIapaTopa.
19. ALIT MK Atmegal6. Ero ocHOBHBIE XapaKTePUCTHKU M BO3MOXHOCTU. DopMymbl CBA3U
BbIX0/THOTO Koza ALIII ¢ ero BXOAHBIM HaIPSKEHUEM.
20. VYnpoueHnHas ctpykrypHas cxema 6ioka ALIII MK Atmegal6. Pexxum HeCUMMETpUYHOTO U
pexum nuddepeHnanbHoro Bxoaos. @opmyssl npeodpazopanus AL B kaxa0M U3 peKUMOB.
21. OCHOBHBIE PETHCTPBI, YIPABIIONIKE paboTON aHaIOro-IIUPPOBOro Mpeodpa3oBaTes.
22. Haznauenwue pa3zpsno peructpa ADCSRA, ADMUX.
23. Pexumbl ooMeHa naHHbIME ¢ ALIL: MOJUTMHT M IO IPEpHIBAHUIO.

Ilocneoosamenvruvle unmepgeticol
24. Tlpunuun  nocnefoBaTenbHOro obmeHa wuHpopmanmeil. Knaccudukanums kananoB
MOCJIEZIOBATEIbHOIO OOMEHAa IO HaNpaBICHUIO Tepefaud MU MO Ccrnocody (opmMupoBaHUs
CUHXPOCHUTHAJIOB.
25. ACHHXPOHHBIN ¥ CHHXPOHHBIH ITOCIIEI0OBATEIbHBIN 0OMEH MaHHBIMH. [IprMepsl BpeMEeHHBIX
Jyarpamm.
26. ®opmar kajapa npu aCHHXPOHHOM TocieoBarenbHoM ooMeHe uepe3 USART.
27. Tlepenaua nannubix B USART B acHHXpOHHOM peXUME.
28. Ilpuem nanubix B USART B acuHXpoHHOM pexume. JlekoanpoBaHue TaHHBIX IPU TIpUEME.
29. TlocnenosarenbHblil nepudepuiinbiii naTepdeiic SPI. Kpartkas xapakrtepuctuka. BeiBoab
uHTepdeiica U X Ha3HAYCHUE.
30. Peructpsl SPI-untepdeiica, Ha3HaYCHHE X OCHOBHBIX OMT.
31. Ipouenypa oOMeHa maHHBIMU TI0 UHTEpdeiicy SPL.
32. TocnenoBarenbHblil AByxnpoBoaHbIN nHTEpdeiic 2C (TWI). Kparkas xapaktepucTuka.
33. OcHOBHBIC BpeMeHHBIE aAuarpaMMmbl oOMeHa mo TWI: oOMeH maHHBIMH, HA4Yallo Tepeadu,
KOHEI| IIepejayn.
34. dopwmar aapecHOro MmakeTa v makera JaHHbIX 1t uHbl TWIL
35. Tunuunsiii ukn oomena no 12C (TWI). BpemenHbie auarpaMmel.
36. BsammopelicTBue mpukiagHol mporpammbl ¢ Moayiaem TWI. CriocoOsl mporpaMMHpPOBaHUS
obmena no untepdeiicy TWI (12C).
37. Unrepdeiic 1-WIRE. Ero ocHoBHbBIE XapaKTepHUCTUKH.
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38. Konogurypamnus cucrems! (cetn) Ha ocHoBe uHTepdeiica 1-WIRE. OcHoBHBIE 0COOEHHOCTH
uHpopmanmonHoro oomena o uarepdeiicy 1-WIRE.

39. O6omen namnbiMu mo muHe 1-WIRE. Kparkoe omucanme pexumoB (RESET, mepenaua
MacTepoM, IPHEM MacCTEPOM).

40. ROM-komanzs! uarepdeiica 1-WIRE. Unentudpukarop 1-WIRE ycrpoiicTsa.

IIpakTuyeckoe 3aanue (2-0if Bonpoc ousera)
1. 3aBucumocTh HHTEpBaJIa MKy npepbiBanusiMu TaimepoB MK (TO, T1, T2) B pexxume CTC
(mpu pa3pelIeHuy MpephIBaHUs MPU COBHAJEHUM) OT TakToBOW yactoThl MK, xo3ddunmenrta
neneHust npennenurens, 3HadeHuid peructpoB (OCRnX, ICR1) B pexxume CTC. Ilomyuenue
3a/laHHOT0 BPEMEHHOI'0 MHTEPBaJIa MEX/1y NPEPbIBAHUSIMHU.
2. IlomydyeHue 3aJJaHHOTO WHTEpBajia B CEKyHAAaX MEXAy IPEPBIBAHUSIMH IO COBIAJACHUIO
taiimepa T2 B pexume CTC (mpu paspeuieHHMM NpepblBaHUsS IPU COBMIAAECHUHU) IIpU
TaKTUPOBAHMH €0 OT BHEIIHETO KBAPIIEBOTO pe30HaTopa yacToToi 32768 I'w.
3. 3aBHCHMOCTBH 4acTOTHI (IIEpHOJIa) UMIYIBCHOTO curHaia Ha Bbixoge OCnX TtaiimepoB MK
(TO, T1, T2) ot TakToBO¥ wacTtoThl MK, Ko3(duIMEHTa ACICHHUS MPEIICITUTENS, 3HaAUYCHUN
peructpoB (OCRnX, ICR1) B pexumax CTC, Fast PWM, Phase Correct PWM.
4. 3aBucuMocTh KodddunrenTa 3anoiaHenus: ummnynscHoro LIIMM-curnana Ha Beixoge OCnX
taiimepoB MK (TO, T1, T2) ot pasHoBumHoctu pexuma (paspsaHoctu IIMM), 3nHauenuit
peructpoB (OCRnX, ICR1) B pexxumax Fast PWM, Phase Correct PWM.
5. Onpenenenne mudpoBoro koxa ans npeodpazoBanHoro ALIT 3amaHHOTO ypOBHSI BXOJHOTO
HaNpPsDKEHUs (PeKUMbI HECUMMETPUYHOTO U T pepeHIInaibHOro BX00B).
6. Ompenenenue 1Mo BeIXOMHOMY IMpoBoMy Koxy ALl mpuOmmkeHHOro 3HAYEHUS €ro
BXOJIHOT'O HAIIPSKECHHUS.
7. Ormnpenenenue aOCOIIOTHOM M OTHOCUTENBHOM moOrpemHocTel mpeobpazoBanus ALl
(MCTOYHMK MOTPEIIHOCTH — KBAHTOBAaHHE 10 YPOBHIO).
8. [IlomkmroueHue  CBETOAMOAOB H  KHOMOK K  BBIBOAAM  TapajUIENbHBIX  TOPTOB
MHUKPOKOHTPOJLIEPA.
9. bwuroBbie onepanuu B s3bike Cu. OXuJTaHWE JOTUYECKOTO HYJNS (SIUHUIBI) B 3aJaHHOM
paspsiie nepemeHHou uium peructpa MK.

IIpakTHyeckoe 3a/laHue Ha HanycaHue nporpaMmMsl Ha si3bike C (3-uit Borpoc Ousera)
1. IIporpammHas peanu3anus CHETUMKA BHEUTHUX COOBITUM (KJIMKOB KHOMKH).
2. IlporpamMHas peanu3alus TreHepaTopa MPSMOYTOJbHBIX  HMMIIYJbCOB MEaHApP C
repecTpanBaeMoOr YaCTOTOM.
3. Ilporpammuas peanuzanusi reHepaTropa IMPsIMOYTOJbHBIX HMITYJICOB C IMEpeCcTpauBacMoi
CKBXHOCTBHIO (KOA(P(HUIIMEHTOM 3arOTHEHNS).
4. TlporpammHas peaiu3alys U3MEPUTENss BPEMEHHOro MHTepBana (MepHoAad, JIUTEIbHOCTH
UMITYJIbCA, JUTUTETbHOCTHU Tay3bl).
5. IIporpammMHas peanusanus 4aCTOTOMEPA.
6. Yacsl c BEIBOJIOM JaHHBIX O BPEMEHH B IBOMYHOM KoJie B mopTsl MK.
7. Tlporpamma JUHAMHUYECKOH MHJIUKAIMM HAa CETMEHTHBIX CBETOJHMOIHBIX WMHAMKATOpaxX Ha
OCHOBE IIPOrpaMMHOT0 (POPMHUPOBAHUS BPEMEHHOM 3aJ€PKKU CBEUCHHUS.
8. Ilporpamma QUHAMHUYECKOH MHIUKAIMM HAa CETMEHTHBIX CBETOJMOIHBIX WMHAMKATOpaxX Ha
OCHOBE anmnapaTHoro GopMUpOBaHUS 3aJeP>KKU cBedeHHsI (¢ ToMoIbio Taiimepa MK).
9. [IIporpammupoBanue (pOpMAaTUPOBAHHOTO BBIBOJAA HUGPOBOM HMH(pOpPMAIMM HAa TEKCTOBBIN
KKUW unaukatop.
10. BzaumoneiictBue ¢ ALII B pexxume 0AMHOYHOTO 3aITycKa MO MIPOrpaMMHOMY onpocy ¢uiara
TOTOBHOCTHU JJaHHBIX (TOJTUHTY). biok-cxema u mporpamMma Ha si3bike CH.
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11. BzaumopeiictBue ¢ ALl B pexxumMe 0IMHOYHOTO 3aIlycKa, 10 MPEPBHIBAHUIO MPU TOTOBHOCTH
npeoOpa3oBaHHbIX JaHHBIX. biiok-cxeMa u nporpamma Ha sizbike CH.

12. IlporpammupoBanue ALl B nuddepennuarbHoM pexume, B TOM YHCIE U C
Mpe/BapUTeNIbHBIM yCHIeHneM Au(epeHlnanbHOro CUrHana.

13. Iporpamma mudposoro BonbT™MeTpa Ha ALIII MK AVR ¢ BBIBOIOM 3HAUYCHUS HATPSHKESHUS
Ha TekcToBbii JKKU (mocienoBarenbHbIi TEpMUHA).

14. Amnanoro-mudpoBoe npeoOpa3oBaHNe HANPSHKEHUH HECKOIbKUX HECUMMETPUYHBIX KaHAJIOB,
CMEHa KaHaJIOB — MO KJIUKY KHOIIKH.

15. IIporpamma sxomeyaT Ha 3KpaHE€ TEPMMHAIBHOIO YCTPOMCTBA CHUMBOJIA, BBOJUMOIO C
KJIAaBUATYPBI.

16. ®opmMaTupoBaHHBIN BBOJ pa3IUYHBIX TUIIOB NaHHBIX (char, unsigned char, int, unsigned int)
C TepMUHAIA.

17. Wcnonb3oBanue ¢ynkmmii printf(), sprint() ans GopMaTUpOBAaHHOTO BBIBOJA PA3THYHBIX
TUIIOB JIaHHBIX Ha YCTPOICTBa MHIWKALUKU (TocaenoBaTenbHbiil Tepmuna, TXKKH).

18. PerymupoBka sipKOCTH CBEUYEHHs cBeToano1a ¢ momoibto IIHMM-curnanos taiimepa.

19. I[porpammupoBanue oomena o SPI-untepdeiicy.

3AJJAHUE HA KYPCOBVYIO PABOTY
«Pa3paboTka anmapaTHbIX U IPOrPaMMHBIX CPEJCTB 3JEKTPOHHBIX YCTPONUCTB
Ha OCHOBE MUKPOKOHTPOJIJICPOBY.

[lenb KypcOBOro nmpoeKTa — 3aKpenuTh TEOPETUUECKUNM MaTepuanl U OCBOUTh METOAUKY
pa3paboTKM MPOrpaMMHO-aNIapaTHbIX CPEACTB MHUKPOKOHTPOJUIEPHBIX cHcTeM. B  xone
BBITTOJIHEHUS TIPOEKTa HEOOXOIMMO IPOAaHAIN3UPOBATh TEXHUYECKOE 3a/laHue, pa3padoTarh
NPUHIUIHAIBHYIO CXEMY YCTpOMcTBa M INporpamMmHoe obecriedeHue k Hemy (Ha sizpike C),
IPOBEPUTH PAOOTOCIOCOOHOCTh YCTPOMCTBA C UCHOJIB30BAaHMEM HMUTAIMOHHBIX OTJIAJIOYHBIX
cpeacts (PROTEUS) u ornanounsix miar st AVR mukpokonTposuiepoB: EasyAVRSA (ans
MK ATmegal6); Arduino Uno, Nano (a1 MK ATmega328P). Kpome Toro, nHeo0xoaumo
IPOBEPUTH COOTBETCTBHE MApaMETPOB pa3pabOTAHHOIO YCTPOMCTBA MapaMeTpaM TeXHUYECKOTro
3aaHus (MOTPEIIHOCTh B Pa3HBIX y4acTKax ILIKaJdbl M T.I.). BhIoNHEHHE KypCcOBOro MpOEKTa
OCYILECTBIISIETCSI B paMKaX CaMOCTOSTEIbHOM paboThl cTyneHTa (36 uacoB), ayAUTOpPHBIE
KOHCYJIbTAIMK € IIpenoaaBareneM — 8§ yacoB. @opMa KOHTPOJIS: 3a4€T C OLEHKOI.

CocraB 3a1aHHs Ha KYpCOBOM NIPOEKT
e Pa3paboraTh NPUHIMIHAIBHYIO CXEMY U aJITOPUTM pabOThl yCTPOUCTBA;

e Paccunrarh HOMHHAJbHBIE  3HAUYEHUs  IIAPaMETPOB  AHAJIOTOBBIX  KOMIIOHEHTOB
NPUHLMUITAATIBHON CXEMBI;

e PaszpaboraTh nporpammy Ha s3bike C, peanu3yrolyto TpeOoBaHUs TEXHUUECKOTO 3a/IaHMHs;

e (Co3maTh COBMECTHBIM mporpammHo-ammapatHbiii mpoekT CodeVisionAVR-Proteus st
UMHTALMOHHOTO MOJICIMPOBAHUS pa3pabOTaHHOIO YCTPOICTBA;

e [IpousBectu oTiIagKy pa3pabOTaHHONU MPOrPaMMBI;

e [IpomoaenupoBats paboTy ycrpoiictBa B nporpamme PROTEUS;

e [Iposeputh paboty ycTpoiicTBa Ha oTiafgouHoi mare EasyAVRSA unu Ha nmate Arduino ¢
MOJKIIOYEHHBIMU BHEITHUMU MOTYJISIMH;

e Pa3paboraTh TEXHUYECKYIO JOKYMEHTAIMIO HA YCTPONUCTBO B BUJE MPUHIUITHAIBHON CXEMBI
¢ mepeuHeM 31eMeHTOB B coorBeTcTBUU ¢ ECK/I;

[IpumepHBbIe 3a/1aHUs HA KYPCOBYIO paboTYy:

1. ®opmupoBarenb peryiupyemMoro (4actora, aMIUIMTY1a) MEPHUOJMUECKOr0 CUTHAA CIIOKHOU
bopMBI.

2. DBBICOKOTOYHOE yCTPOMCTBO H3MEpPEHUS BPEMEHHOIO MHTEpBala C JUHAMUYECKOU
HHIAKAIAEH.
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3. BBICOKOTOYHOE YCTpPOWCTBO HM3MEPEHUS YAaCTOThl MMIIYJIbCHOTO CHUTHAlA C AMHAMMUYECKOMN
WHOUKAIAEH.

4. BBICOKOTOYHOE YCTPOWCTBO M3MEPEHUS YACTOTHI TAPMOHUYECKOTO CUTHANA C JUHAMUYECKOU
WHIUKAIAEH.

5. U3mepurens TEMIIEpAaTyphbl BHELIHENW CpeIbl ¢ JUHAMUYECKOW UHAUKALIUEN.

6. YcTpoiicTBO (OPMHUPOBAHUSI MEPUOJUYECKUX CHUTHAJIOB, YIpaBIseMOE MOCiel0BaTeIbHBIM
TEPMHUHAIIOM.

7. YcTpolcTBO M3MEPEHHS] BPEMEHHBIX MHTEPBAJIOB (YAaCTOT) C BHIBOJAOM Ha IMOCIIEI0BATEIbHBIN
TEPMUHAIL.

8. YcrpoiicTBo n3MepeHus: K03 QUIMEeHTa 3all0IHEHUsI UMITYJIbCHOTO CHTHajla ¢ BBIBOJAOM Ha
IIOCJIEI0OBATEIbHbIM TEPMUHAIL.

9. IIAII Ha ocHoOBe Taiimepa B pexxume popmupoBanus LLHIM-curaanos.

10. [HudpoBrie wu3MepuTe N CKBOKHOCTH (KOd(DUIMEHTa 3amONHEHHS) TEPUOIHUECKUX
MMITYJIbCHBIX CUTHAJIOB C JUHAMUYECKON WHJMKAIUEH.

11. VYcrpoiictBo (GopMHUpOBaHUS CHHYCOMIAIBHOIO CHUTHAJa C PETYJUPOBKOW YacTOTHI M
aMILTUTY/IbI.

12. I3meputens HEMMHEHHBIX UCKQXKEHUH HU3KOYACTOTHOI'O CUTHAJIA.

13. M3mepuresns noTpedasieMoil MOITHOCTH.

14. YcrpoiictBo popmupoBanus [IIMM-curHaiaoB ¢ peryJupoBKON YaCTOThI U CKBAKHOCTH.

15. VI3amepuresns pacCTOSHUS 0 00bEKTa C IMHAMUYECKOM WHIMKAIUCH.

16. LHupoBoii BOTETMETP C BHIBOJIOM W3MEPEHHOTO HANPSHKEHHSI HA YCTPOMCTBO THHAMHYECKON
WHUKALUH.

17. Perynsarop uBeta ceeueHusi RGB-cBeroanona na ocHoBe TpexkananbpHoi [INUM.

18. V3mepuTens KOHUEHTpAllMK Ta30BON MPUMECH C BBIBOJAOM Ha YCTPOMCTBO AMHAMHUYECKOI
WHIUKAIWK (TTOCIeI0BaTebHBIN TEPMHUHA).

19. MHOTOTOYEYHBI U3MEPUTETHh TEMIEPATYpPhl C BBHIBOJOM HMH(GOpMAIMK O TeMIepaTypax Ha
KKU 20X4.2

20. I'eneparopsl rapMOHUYECKMX CUTHaNIOB Ha ocHoBe BHemHux [12C (SPI) LIATIL.

21. W3meputenb IMOCTOSHHOTO HANpsDKEHUS C BBIBOJOM HHGOpMAalMU B JIOTapUPMUUECKOM
MaciTade Ha CBETOAMOAHYIO IMHEHKY.

22. I'eneparop NepHOAMUECKUX UMITYJIbCOB «MEAH/IP» C U3MEHAEMOM YaCTOTOM.

B ¢unmane wucronp3yercs cucreMa ¢ TPATUIIMOHHON IMKAIOW OICHOK — «OTIUIHOY,
«XOpOILIO», «YIOBIETBOPUTEIBHO», «HEYAOBICTBOPUTEIHLHO», «3aUTEHO», «HE 3auTEHO»
(manee — nATHOAIIIBHAS CHCTEMA).

[IpumeHsieMble KpPUTEPUU OILEHUBAHUS 10 JAUCHUIIIMHAM (B COOTBETCTBHH C
UHCTPYKTUBHBIM TiCbMOM HUY MDU ot 14 mas 2012 roma Ne 1-23):

Ouenka Kputepun oneHKH pe3yjbTaTOB
10 TMCIUILINHE 00y4eHUsI MO TMCHHUILINHE
BricTaBngercs o0yyaromemycs, OOHapyXHBIIEMY  BCECTOPOHHEE,

CHCTeMAaTHYeCKOe U TTTy0OKOe 3HAaHUE MAaTEePHaJIOB H3YUYCHHOM THCITUTUINHBL,
yMEeHHE CBOOOIHO BBHITIONHSATH 3alaHus, MPEAYyCMOTPEHHbBIE MPOTPaMMOH,
YCBOMBIIMI OCHOBHYIO M 3HAKOMBIH C JOINOJHUTEIBHOW JHTEpaTypoil,

COTITUYHOY/ . . M

«3ATEHO PEKOMEH/IOBaHHOH paboyeil MporpaMMoil JUCHHMIUIMHBI, TPOSBHBLIEMY
TBOPYECKHE CHOCOOHOCTH B TMOHHUMAHHH, W3JIOKCHUH W HCIOJIb30BAHHU

(oTn4HO)»/

MaTepUaIoB U3YYEHHOW TUCIUILINHBI, O€3yNPEYHO OTBETUBIIEMY HE TOJBKO
Ha BOIIPOCHI OWJIeTa, HO U Ha JIOTIOJTHUTENBHBIE BOIIPOCH! B paMKax pabodeit
MpOTpamMMBbl  JUCITUIUIMHBI, TPABUJILHO BBITIOJIHUBIIEMY IPAKTHUECKOE
3amanne. OTeHKa 0 JUCIUIUINHE BBICTABIISIIOTCS 00y4aromeMycs ¢ yaéToM
PEe3yIbTAaTOB TEKYIETO KOHTPOJIS.

«3a4TCHO»
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KomnereHuuy, 3akperji€HHbIC 3a AWCLUMIUIMHONW, C(OpMHUpPOBaHBl Ha
YPOBHE — «3TAIOHHBII.

BricTaBmsiercss  oOydaromemycsi, OOHApy)XHBIIEMY  IIOJIHO€  3HAHHE
MaTepuansa  W3yYeHHOW  JWCHWIUIMHBI,  YCIIENTHO  BBIIOJHSIOMIEMY
MpEeyCMOTPEHHBIE  33/laHUs, YCBOMBUIEMY OCHOBHYIO  JIUTEpaTypy,
PEKOMEHIIOBaHHYI0 paboueil MporpaMMoil TUCHUIUIMHBI; MOKa3aBLIEMY

«XOpomIo»/ . .
«GAUTEHO CHCTEMATHYECKHH XapaKTep 3HAHMH MO AWCLMILIAHE, OTBETHBIIEMY Ha BCe
y BOMPOCHI OMJIeTa, MPABWILHO BBHIMOJHUBILUI MPakTHYECKOE 3aJaHUe, HO
fgggg;?: JOMYCTUBIIMK MpPH 3TOM HENPUHIMUNHATIbHBIE omq@m. Onenka 1o
JUCLUIUIMHE BBICTaBIISIOTCS OOydaromemycsi ¢ Y4€TOM pe3yJbTaToB
TEKyIEr0 KOHTPOJIS.
KomnereHnuu, 3akpemi€HHbIE 3a JUCIHMILIMHON, C(OpPMUPOBaHBI Ha
YPOBHE — «IPOJBUHYTHIIY.
BeictaBnsercst oOyuaromiemycsi, OOHapyXHMBILIEMY 3HaHHE Marepuania
W3YYCHHOW JUCIUILIMHBI B 00beMe, HEOOXOUMOM ISl TajbHEHIIeH yaeOn!
U mpeJcTosieil paboTel Mo npodeccrn, CIpaBIAIOMIEMYCs ¢ BBITOTHEHUEM
3a/laHui, 3HAKOMOMY C OCHOBHOM JTUTepaTypol, peKOMEHI0OBaHHOU paboueit
«YZIOBJIETBOPUTEIILHOY»/ POrpaMMON IUCLMIUIMHBL;, JOIYCTUBIIEMY IIOIPEIIHOCTh B OTBETE HA
«3a4YTCHO TCOPETUYCCKUEC BOIIPOCHI I/I/I/IHI/I IIPpY BBIIIOJIHCHUU IMPAKTHYCCKUX 3aHaHI/II\/’17
(ynoBrmeTBOpUTENBHO)»/ | HO OONajgaroneMy HeoOXOAWMBIMH 3HAHHSAMH JUISI WX YCTPaHEHUS MOJ
«3aYTEHO» PYKOBOACTBOM IIpernojaBaTensi, JMOO HENpaBUIbHO  BBIIOJIHHUBLIEMY

[IPAaKTUYECKOE 3aJaHUE, HO 10 YKA3aHUIO IPENONABATENS BBIITOJHUBIIEMY
JIpyrue NpakTU4YEeCKUE 3aJaHus U3 TOTO YK€ Pa3zelia JUCLIUIUIMHEL. .
KomnereHuuy, 3akperi€éHHblC 3a AWCLUMIUIMHONW, C(OPMHUpPOBaHBl Ha
YPOBHE — «IIOPOTOBBILIIY.

BricraBnsiercst oOydvaromemycs, OOHapy>KUBIIEMY CEpPbE3HBIE MPOOENHl B
3HAHHUSAX OCHOBHOI'O Marepuajla M3y4eHHOW TUCHUILIMHBI, JOITyCTHBIIEMY
NPUHLIUITHABHBIE OIMOKH B BBINIOJHEHUH 3a/IaHHH, HE OTBETUBILIEMY Ha BCE
BOMPOCHI  OWJeTa W  JONOJHUTENBHBIE BOMPOCHI M HEMPaBHIBHO
BBHIMOJHUBIIEMY TPaKTHYECKOe 3aJaHue (HETpaBHIbHOE BBITIONHEHHUE
TOJBKO MPAKTUYECKOTO 33/IaHMs HE SIBISETCS OAHO3HAYHOW NMPUYUHOM JUIs
«HEYJIOBJICTBOPUTENILHO» | BBICTABIICHHUSI OLICHKH «HEYJOBIETBOPUTENHHO»). Kak mpaBuio, oleHKa
/ HE 3aUTEeHO «HEYJIOBJICTBOPUTENLHO  CTAaBUTCS  CTYJCHTaM, KOTOpble HE MOTYT
NPOJODKHTH  OOydeHHe 1o  oOpa3oBaTenbHOW  mporpamme  0e3
JIOTIOJTHUTENBHBIX 3aHATUH 10 COOTBETCTBYIOIIEH aucuuiuiiae. OneHka mo
JUCIUIUIMHE BBICTABISIIOTCS  oOydaromieMycsi ¢ Y4€TOM  pe3yibTaToB
TEKYIIETr0 KOHTPOJIS.

KoMnereHnmy Ha ypoBHE «IIOPOTOBBIi», 3aKpEIUIEHHBIE 3a AMCIMIUINHOM,
He c(hOPMHUPOBAHBI.

7.MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JNCHUIIJINHBI

YueOHoe n y4eOHO-1a00paTOpPHOE 000pyI0BaHUE

VYyeOHast aynuTopus JUis NPOBEACHUS 3aHATHH CEMHUHApPCKOTO THIIA, TPYMIOBBIX H
WHAVBUAYAJIBHBIX KOHCYJNbTallMi, TEKYLIETO KOHTPOJII M IPOMEXKYTOYHOM aTTeCTalluH,
OCHAIIlEHHas:

- CHEUHANTU3UPOBAHHOW  MeOeNblo; JOCKOW  ayAMTOPHOW;  JIEMOHCTpPAIMOHHBIM
000py/I0BaHUEM: TNEPCOHATIBHBIM KOMIBIOTEPOM (HOYTOYKOM); MEPEHOCHBIM (CTAlMOHAPHBIM)
IPOEKTOPOM.

VYuebHas ayauTopus Ui 1a00paTOpHBIX padOT, BBIMOIHAEMBIX B KOMIIBIOTEPHOM KJIacce,
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OCHAIIIEHHAs:

- CHCIUAIM3UPOBAHHOH  MeOenblo;  JIOCKOW  ayJUTOPHOHW;  TEepPCOHAIbHBIMU
KOMITBIOTEPAMH.

Jist  caMOCTOSITeTIbHOH — pabOThl  OOydYarOMMXCSl 10 JUCHUIUIMHE  HCIOJb3YeTCs
MOMEIIEHHUE JUISI CAMOCTOATEIBHOM paboThl 00YyYaIOIIMXCsl, OCHAILIEHHOE:

- CHeNHaIH3UPOBAHHON MeOENbI0; TOCKOH ayIMTOPHOH; MePCOHATLHBIM KOMITBIOTEpAMHU
¢ mogkmoueHreM k cetu "Muteprer" u nocrynom B DMOC dunmana.

8. OBECHEYEHHUE OBPA3OBATEJILHOI'O MTPOIIECCA JIJIS1 JIUIT
C OrPAHMYEHHBIMHA BO3MOXKHOCTSAMMU 310POBbs U UHBAJINOB

B xone peanuzanuy IUCHMIIMHBI UCTIONB3YIOTCS CIEAYIOLINE TOMOJIHUTENbHbBIE METOIbI
00y4eHHsl, TEKYILIEro KOHTPOJISl YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTauuu o0ydyaroumxcs B
3aBUCUMOCTH OT UX MHIAMBUIYaTbHBIX OCOOEHHOCTEM:

JJIS1 CJIeNbIX M C1a00BHASAIINX:

- JIeKuuu o(GOpMIIIOTCS B BHJE 3JEKTPOHHOIO JOKYMEHTA, JOCTYHMHOI'O C IOMOIUIbIO
KOMIIBIOTEpA CO CIIELUAIN3UPOBAHHBIM IIPOTPAMMHBIM 00ECIIEUEHUEM;

- THCHbMEHHBIC 3a/laHUs BBIIOJHIIOTCS HAa KOMIIBIOTEPE CO CIEHUATU3UPOBAHHBIM
IPOTPaMMHBIM 00ECTICYEeHHEM, HIJIM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- oOecrieynBaeTcs UHANBUIYAIIbHOE paBHOMEpHOE ocBelieHne He MmeHee 300 Jrokc;

- JUIsl BBINIOJIHEHUS 3a/laHusl IPU HEOOXOAMMOCTH IPEAOCTABISETCS YBEIUYMBAIOIIEE
YCTPOMCTBO; BO3MOXHO TAK)KE€ MCII0JIb30BaHHE COOCTBEHHBIX YBEINYMBAIOIIUX YCTPOICTB;

- MIUCbMEHHBIE 3a/1aHusl OPOPMIISIOTCS] YBEIMUEHHBIM LIPUPTOM;

- DK3aMeH U 3a4€T MPOBOAATCA B YCTHOH (hopMe MM BBINONHSAIOTCA B NMHUCBMEHHOMN
dbopme Ha KOMITBIOTEpE.

AJIS TIIYXMX U ¢J1a00C/HbIIIAIINX:

- IEKUMH OQPOPMIISIFOTCS B BUJIE€ DJIEKTPOHHOTO JJOKYMEHTA;

- IUCbMEHHBIE 33JJaHNs BBIIOJIHAIOTCS Ha KOMITBIOTEPE B MUCbMEHHOU (opMe;

- DK3aMEH M 3a4€T MPOBOAATCS B NMHCbMEHHOH (popMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHMUS.

AJIS1 JIMI] ¢ HAPYIIEHUSIMU ONOPHO-IBUIaTeJIbHOIO annapara:

- JIeKUMu o(pOpPMIIIOTCS B BHJE 3JEKTPOHHOTO JOKYMEHTA, JOCTYHMHOIO C IOMOIIbIO
KOMIIBIOTEpA CO CTIELUATN3UPOBAHHBIM IPOTPAMMHBIM 00ECIIEUEHUEM;

- THMCbMEHHBIE 3aJaHMs BBIINOJHSIIOTCS Ha KOMIIBIOTEPE CO CHELUATU3UPOBAHHBIM
MIPOrpaMMHBIM 00€eCIIeYeHUEM;

- DK3aMeH U 3a4€T MPOBOAATCA B YCTHOH (hopMe MM BBINONHSAIOTCA B NMHUCBMEHHOMN
¢dbopMe Ha KOMITbIOTEPE;

- HCIIOJNIBb3YETCs crenuaibHas yueoHas ayautopus mist iun ¢ JIOB3 — aya. 106 rmaBaoro
yuebHoro kopmyca mno azapecy 214013, r. CmoneHnck, DHepretnyeckuil mnp-u, A.1, 3qaHue
HHEPreTUUECKOT0 MHCTUTYTA (OCHOBHOM KOpITyC).

[Ipn HeoOXomMMOCTH MperycMaTpUBAETCSl YBEIUYEHHE BPEMEHM Ui MOJATOTOBKU
OTBETA.

[Ipouenypa  mpoBeaeHHs  MPOMEKYTOUHOM — arTecTaiuud s O0ydarouuxcs
YCTAQHABJIMBACTCS C Y4YETOM MX HUHAUBUAYAJIBHBIX TCHUXO(U3MYECKHMX OCOOCHHOCTEH.
[TpomexyTouHasi aTTecTalus MOXKET TPOBOAUTHCS B HECKOJIBKO ITAIOB.

[Ipu npoBeneHUM MPOLEAYPHl OLEHUBAHUS PE3YIbTATOB OOYyUCHHS MpEeaycMaTpUBAETCs
HCIIOJIb30BaHUE TEXHUYECKUX CPEACTB, HEOOXOOUMBIX B CBSA3M C WHIUBUAYAIbHBIMU
0COOEHHOCTSAMH O0yYaroImuxcs. DTH CpeACTBa MOTYT ObITh MPEAOCTaBIEHBI (PUIHAIOM, WM
MOTYT MCII0JIb30BaThCsl COOCTBEHHbIE TEXHUYECKHE CPE/ICTBA.
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[IpoBenenne mpouedaypbl OLEHUBAHHUSA PE3YJIbTaTOB OOYyUEHHsS JIOIyCKaeTcs C
UCTIOJIb30BaHUEM JMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaercs A0CTYNl K MH(POPMAUMOHHBIM U OMOJIMOrpauuYecKuM pecypcaM B
cern MHTEepHET 17151 KaKk0ro oOyyaromerocs B popmax, alaliTUPOBAHHBIX K OTPAaHUYECHUSIM HX
3JI0pOBbBSI U BOCTIPHATHS HHPOPMALIUH:

JJISA CIeNbIX M C1a00BH/ISIIIHX

- B Ie4aTHON (opMe YBEIIMUEHHBIM HIPUPTOM;

- B )OpMe 3JIEKTPOHHOTO JJOKYMEHTA,

- B (hopme ayanodaiina.

JJISA TJIYXUX U CJI1200CIBIIIAIINX

- B Me4aTHOU (hopme;

- B )OpMe 3JIEKTPOHHOTO JOKYMEHTA.

AJs 00Y4YAIOLIUXCS ¢ HAPYIIEHUSIMU OMIOPHO-IBUTATEJLHOI0 annapara;

- B TIeYaTHOU (opme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina.

9. YYEBHO-METOJUYECKOE U HH®OPMAILIMOHHOE OBECIIEYEHUE JACHUILIAHBI

OcHoBHas JiuTeparypa.
1. I'mazkos, B. B. Ilpunuunel paboTsl MUKPOKOHTPOJUIEPOB Ha OocHOBe creHjaa EasyAVR 6 :
yuebHoe nocobue / B. B. I'mazkoB. — Mocksa : MI'TY um. H.O. baymana, 2017. — 96 c. —
ISBN 978-5-7038-4745-9. — TekcT : 2MeKTpoHHBIN // JlaHb : 3JIEKTPOHHO-OMOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/103436 (mara obOpamenus: 31.01.2024). —
Pexwum nocTtyna: st aBTOpU3. TOIB30BATENEH.
2. BonoBo3oB, A. M. MUKpPOKOHTPOJUIEPH! JUIsl CHCTEM aBTOMATHKH : yueOHoe rmocodue / A. M.
BonoBozoB. — 3-¢ uzn. — Bonorma : Uadpa-Unxenepus, 2016. — 164 c. — ISBN 978-5-
9729-0138-8. — Texkcr : anexTpoHHbIH // JIaHb : 3nekTpoHHO-O0nbmoTeuHas cuctema. — URL:
https://e.lanbook.com/book/84273 (mara obOpamenus: 31.01.2024). — Pexum mocrtyma: ams
aBTOPH3. MOJIb30BATENEH.
3. Paccaakun, FO. Y. OcHOBBI TPOEKTUPOBAHUSI MHUKPOIIPOIIECCOPHON TEXHUKH : y4eOHOE TI0CO-
6ue / 1O. U. Paccankun, A. B. CuaunpsiH. — Mocksa : MI'TY um. H.D. baymana, 2016. — 75 c.
— ISBN 978-5-7038-4416-8. — TekcT : anmekTpoHHbIH // JIaHb : 3JIeKTpOHHO-ONOIMOTeYHAs CH-
crema. — URL: https://e.lanbook.com/book/103544 (mata obpamienus: 31.01.2024). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIEH.

JdonmosiHuTeIbHAS JJUTEPATypAa.
1. AMEJIMHA, M.A. TIporpaMMHUpOBaHHE MHKPOKOHTpOJIEpoB cemeiictBa AVR B
YCTPOMCTBAX IIPOMBIIUICHHON DJIEKTPOHUKH Ha si3blke Cu. JIaGopaTopHBINA NPAKTHKYM B 2-X
4acTax 1o Kypey «OCHOBBI MUKpOIporieccopHon TexHukm». Yactp 1 [Tekct]: mpaktukym / MLA.
Awmenuna, 10.B. Tpounkuii. — Cmonenck: PUO ¢unmnana MOU B r. Cmonencke, 2015. — 56 c.
(40 ok3. B OubMHOTEKE)
2. AMEJIMHA, M.A. TlIporpamMMmuipoBaHHEe MHUKPOKOHTpOJUIepOB cemeiictBa  AVR B
YCTPOMCTBAX MPOMBIIIICHHOW JJIEKTPOHUKH Ha si3bike Cu. JIaGopaTopHbBIH MPakTUKYM B 2-X
yacTsX 1o Kypcy «OCHOBBI MUKpOIIpolieccopHoit TexHuku». Yacte 2 [Teker]: npaktukym / MLA.
Awmenuna, FO.B. Tpounkwuii. — Cmonenck: PUO ¢unmnana MOU B r. Cmonencke, 2015. — 108 c.
(40 5k3. B OubnMoTEKE)

Cnncok aBTOPCKHX MeTOAUYECKHX Pa3padoToK.
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1. M.A. AwmenuHa, KOMIUIEKT JIEKIMM 10 AUCHUIUIMHE «ANMNapaTrHble CpeJcTBa
MUKPOKOHTPOJUIEPOB» B (hopMaTe MyIbTUMEAUNHBIX MTPE3CHTALINIA, PACIION0KEHBI 110 CChUIKE:
https://drive.google.com/file/d/1x21F7SX1a8PUh5z7UW?70px7PlzvgUrz3/view?usp=sharing

2. Meroamueckoe MocoOue Mo AWCIHILIUHE «AMMmapaTHbIE CPEACTBA MHUKPOKOHTPOJUICPOBY
(3amaHust 1 METOMYECKUE YKa3aHUs 10 BBIMOJIHEHUIO JTAOOPATOPHBIX paboT) PacmoiIokKeHO IO
cepuIke: https://drive.google.com/file/d/11JjBamuy5C2cmOfLI66wvSm7HjrygU-F/view?usp=sharing

3. U npyrue Mmeroaudeckue MaTepuaibl, BKIIOYas: 3aJaHUs K JAOOPATOPHBIM 3aHITHSIM C
METOJUYCCKUMH  yKAa3aHUSMHU;  CIAWA-TIPE3CHTAlMH [0  PEIICHUI0 MPAKTHYeCKHX U
9K3aMEHAllMOHHBIX 3aday; 3aaanus Ha KP; apxuBbsl y4yeOHbIX mpoekToB Proteus-

CodeVisionAVR, pazmeliieHbl B 001a4HOM XPaHHUJIMIIE IO OTKPBITOH CCBUIKE:
https://drive.google.com/drive/folders/1COScPLOWkvIgMB7hIGv57GTHBKEY1V5S?usp=sharing

4. M.A. Amenuna Buoeo-nexyuu.:

4.1  Hacrpoiika cuctems! npepbiBanuii B CodeVision AVR https://youtu.be/tRaEKEVI4TE

4.2 8-paspsianbie Taiimepsr MK AVR https://youtu.be/51ui_gkkSad

4.3  16-paspsansie Taiimepst MK AVR https://youtu.be/snez9cLIP3I

4.4 Jlunamudeckas WHAMKAIUA JECATHYHOIO YMCIIa HA ceMucerMeHTHOM  https://youtu.be/8 jUvIs2B-U
nHaukarope. Peanmusanus yacos

45  Jlunamudeckash WHAUKAIMs OykBeHHO-IM(ppoBod wuHpopmarmu na https://youtu.be/AbfSbN3jg3w
tekctoBoM LCD. Yacer Ha LCD

4.6  Bmok ALIIT MK ATmegal6 https://youtu.be/iyalmsisuT8

4.7  Yacwel na 7SEG c perynupoBkoii spkoctu. Mcrnons3oBanue AL https://youtu.be/gAxJx_IwwBc

4.8 Tlepemaua JgaHHBIX 10  IOCJIEAOBATENILHOMY  acHMHXpoHHOMY  https://youtu.be/K74stwUXwas
untepdeiicy UART

4.9  Hcnons3oBanue nepexonnuka USB-UART, marer Arduino-Nano u  https://youtu.be/RCC3dADQkHU
TEepPMUHAIBHOW  mporpaMM Uil TPOBEPKM  Ha  Makere
MOCIIeZI0BATEIBHON ACHHXPOHHOM TIepeiaui JaHHBIX

4.10 BioK CHHXPOHHOTO IYIUIEKCHOTO MOCieaoBaTenbHOro mHTepdeiica https://youtu.be/QdMeyNuCYrU
SPI 8 MK AVR. Peanuszauus reHeparopa cunyca Ha ocHoBe MK u
SPI ITAIT MCP4921

411 Kourpomtep auHamuueckoi wuHauKaimu ¢ SPI-unTepdeiicom  https://youtu.be/Qc00p_kvjnl
MAX7219. Peanusamus ¢ ero moMoIIbl0 JUHAMHUYECKOM WHIUKAIIMU
Ha S8-paspsogHoM 7SEG wm Oerymieid CTpOKH Ha MaTpHYHOM
CBETOIHMOJIHOM WHAHKaTOpe 8§ X8

412 Brok mocnenoBaTeNnbHOro AByXmpoBogHoro uHrepderica TWI MK  https://youtu.be/SEpd2u2ft2M
AVR. PabGora c¢ 12-paspsmgaeim LAl MCP4725 ¢ TWI-
untepdeiicom. IIpoekT reHepatopa CHHyca C JIOTapu(pMUYECKOH
CETKO 4acToT

4.13 Unrepdeiic 1-WIRE. IIpoekT u3mepurens TeMiieparypsi ¢ momomipio  https://youtu.be/xh4yAOPWIMO
natarka DS18B20 ¢ BbIBoIOM HHpOPMAIUHU B BUIE OETYIIEH CTPOKH
Ha MaTPUYHBIN CBETOAMOAHBIN HHANKAaTOp 8X8

4.14 PaboTa ¢ TIOBOPOTHBIM SHKOIEPOM https://youtu.be/d4YqfBIW8Gw
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JIMCT PETUCTPAIIUU UBMEHEHUU
Homnues, @.1.0.
Homepa cTpasui HaMeHOBAHME AIHCE, Hata
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