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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 NpeCTaBICHHBIX HUYKE 3HAHUI, yMEHUI U HABBIKOB.

3agayu: U3yyeHUe NOHATUMHOTO anmapara AUCLUIIIMHBI, OCHOBHBIX TEOPETHUECKUX ITOJIOKCHHUN
1 METOJIOB, IPUBUTHE HABBIKOB IIPUMEHEHUS TEOPETUUECKUX 3HAHUM JUIs peIIeHUs TPaKTUYECKUX 3ajau.

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 NaHHOW AMCUUIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHHUS U HaBBIKH, (hOpMUpPyEMbIe
npenuiecTpyromumMu - gucuuiuinHaMu:  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 AnmekrpoHukn», b1.B.09 «OcHoBel Mukpormporeccopnoir texuukm», bl1.B.17 «OcHoBBI
MHGOPMALMOHHON 31eKTpoHuKH», b1.B.19 «ABTOMaTH3MpOBaHHOE INPOEKTUPOBAHHE 3SJIEKTPOHHBIX
ycrpoiictey, b1.B.20 «IIpoekTupoBanue 31eKTpoHHBIX ycTpoiictB», b2.B.02(I1) «IIpousBoacTBeHHO-
TEXHOJIOTUYECKAsl IPAKTUKAY.

[Tepeuenp mocienyrOmUX JUCLUIUIMH, A KOTOPBIX HEOOXOOUMBI 3HAHMS, YMEHHUS M HAaBBIKH,
dbopmupyembie nanHoil aucuurauHon: b1.B.14 «Coopka, roctupoBka u koHTposubs OOy, b2.B.01(I1x)
«IpegauniomMHas MpaKkTUKa.

3. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUS INCHUITJIMHBI

OcBoeHMe AUCUMIUIMHBI HAPaBIe€HO Ha (POPMHUPOBAHUE SJIEMEHTOB CIEAYIOINUX KOMIIETEHIUI B
cootBeTcTBUH ¢ PI'OC BO u OII BO no nanHOMy HalpaBJIEHUIO TOATOTOBKHU:

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, ONTUYECKUX U ONTHKO-
IIPOEKTUPOBAHHE ANEKTPOHHBIX CUCTEM, KOMILJIEKCOB
npuOopoB IK-3.1 BemmomnHsier 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 | (DYHKIIMOHAJILHOTO Ha3HAUEHHsI | 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 ONITHKO-3JICKTPOHHBIX
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:

CMOJIEHCKUA
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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).

8
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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
(pu pa3pelIeHny MpEephIBaHUs MPU COBMAJEHUM) OT TakToBOM wactoTel MK, kos¢¢unmenra
neneHust npennenurens, 3HadeHuid peructpoB (OCRnX, ICR1) B pexxume CTC. Ilomyuenue
3a/laHHOT0 BPEMEHHOT'0 MHTEPBala MEXAY IPEPbIBAHUSIMH.
2. IlomydyeHue 3aJJaHHOTO WHTEpBajia B CEKyHAAaX MEXAy IPEPBIBAHUSIMH IO COBIAJACHUIO
taiimepa T2 B pexume CTC (mpu paspelieHMM MpepblBaHUS IPU COBMAJEHUH) IIpU
TaKTUPOBAHMH €0 OT BHEIIHETO KBAPIIEBOTO pe30HaTopa yacToToi 32768 I'w.
3. 3aBHCHMOCTBH 4acTOTHI (IIEpHOJIa) UMIYIBCHOTO curHaia Ha Bbixoge OCnX rtaiimepoB MK
(TO, T1, T2) ot takToBO¥ yactorel MK, xoaddummeHTa neneHUs NpeaAeIUTeNs, 3HaYCHUH
peructpoB (OCRnX, ICR1) B pexumax CTC, Fast PWM, Phase Correct PWM.
4. 3aBucuMocTh KodddunrenTa 3anoaHeHus umiynbcHoro [HIMM-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 koaa s npeodpazoBanaoro ALl 3amaHHOTO ypOBHSI BXOIHOTO
HaNpPsDKEHUs (PeKUMbI HECUMMETPUYHOTO U T pepeHIInaibHOro BX00B).
6. Ompenenenue 1mo BeIXOAHOMY IdpoBomMy kKoxy ALl mpuOnmkeHHOro 3HAYEHUS €Tro
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. OXuTaHue JOTUYECKOTO HYJS (CIUHUIBI) B 3aJlaHHOM
paspsiie nepemeHHou uium peructpa MK.

IIpakTHyeckoe 3a/laHue Ha HanmyucaHue nporpamMmsl Ha si3bike C (3-uit Borpoc Ouera)
1. IIporpammHas peanu3anus CHETUMKA BHEUTHUX COOBITUM (KJIMKOB KHOMKH).
2. IlporpamMHas peanu3alus TreHepaTopa MPSMOYTOJbHBIX  HMMIIYJbCOB MEaHApP C
repecTpanBaeMoOr YaCTOTOM.
3. IIporpammuas peanuzanusi reHepaTropa NPsSIMOYTOJIBHBIX HUMIIYJIBCOB C IEpecTpanBaeMon
CKBXHOCTBHIO (KOA(P(HUIIMEHTOM 3arOTHEHNS).
4. TlporpammHas peanu3alus U3MEpUTENs BPEMEHHOI0 MHTepBaja (Nepuona, JUIUTEIbHOCTH
UMITYJIbCA, JUTUTETbHOCTHU Tay3bl).
5. IIporpammMHas peanusanus 4aCTOTOMEPA.
6. Yacsl ¢ BEIBOJIOM JaHHBIX O BPEMEHH B IBOMYHOM Kojie B mopThl MK.
7. Tlporpamma JUHAMHUYECKOH MHJIUKAIMM HAa CETMEHTHBIX CBETOJHMOIHBIX WMHAMKATOpaxX Ha
OCHOBE IIPOrpaMMHOT0 (OPMHUPOBAHUSI BPEMEHHOM 3aIepKKU CBEUCHHUS.
8. [Ilporpamma JUHAMHUYECKOH HHIUKAIMM HAa CETMEHTHBIX CBETOAMOAHBIX MHAMKATOpaxX Ha
OCHOBE anmnapaTHoro GopMUpOBaHUS 3aJeP>KKU cBedeHHsI (¢ ToMoIbio Taiimepa MK).
9. IIporpammupoBanue (GpOpMaTUPOBAHHOTO BBIBOJAA IUGPOBOW MHGPOpPMALUU HA TEKCTOBBIN
KKUW unaukatop.
10. BzaumoneiictBue ¢ ALII B pexxume 0AMHOYHOTO 3aITycKa MO MIPOrpaMMHOMY onpocy ¢uiara
TOTOBHOCTHU JIJaHHBIX (TOJTUHTY). biok-cxema u mporpamMma Ha si3bike CH.
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11. BzaumopetictBue ¢ ALl B pexxume 0IMHOYHOTO 3aITyCKa, 10 MPEPHIBAHUIO ITPU TOTOBHOCTH
npeoOpa3oBaHHbIX JaHHBIX. biiok-cxeMa u nporpamma Ha sizbike CH.

12. IlporpammupoBanue ALl B nuddepeHnmarbHoM pexume, B TOM 4YHCIE U C
Mpe/BapUTeNIbHBIM yCHIeHneM Au(epeHlnanbHOro CUrHana.

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

14. Amnanoro-mudpoBoe npeoOpa3oBaHUe HAMPSHKEHU HECKOIBKUX HECUMMETPHUHBIX KaHAJIOB,
CMEHa KaHaJIOB — MO KJIUKY KHOIIKH.

15. IlporpamMmMa »xomeyaTH Ha 3KpaHE TEPMHHAJIBHOTO YCTPOMCTBA CHMBOJIA, BBOIMMOTO 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 MHIWKALUU (TOcienoBaTenbHblil Tepmunan, TXKKIN).

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

19. I[porpammupoBanue oomena mo SPI-untepdeiicy.

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

[lenb KypcOBOro nmpoeKTa — 3aKpenuTh TEOPETUUECKUNM MaTepuanl U OCBOUTh METOAUKY
pa3paboTKU MPOrpaMMHO-aNNapaTHbIX CPEACTB MHUKPOKOHTPOJUIEPHBIX cucTeM. B xoze
BBITIOJIHEHUSI TTPOEKTa HEOOXOAMMO IMPOAHAIM3UPOBATh TEXHUYECKOE 3aJaHue, pa3paboTaTh
NPUHIUIHAIBHYIO CXEMY YCTpOMcTBa M INporpamMmHoe obecriedeHue k Hemy (Ha sizpike C),
IPOBEPUTH PAOOTOCIOCOOHOCTh YCTPOMCTBA C MCHOJIb30BAHUEM HMMUTALMOHHBIX OTJIa04HBIX
cpeacts (PROTEUS) u ornanounsix miar st AVR mukpokonTposuiepoB: EasyAVRSA (ans
MK ATmegal6); Arduino Uno, Nano (mns MK ATmega328P). Kpome toro, Heo0xoaumo
IPOBEPUTH COOTBETCTBHE MapaMeTPOB Pa3pabOTaHHOTO YCTPOMCTBA MapaMeTpaM TEXHHUYECKOTO
3aaHus (MOTPEIIHOCTh B Pa3HBIX y4acTKax ILIKaJdbl M T.I.). BhIoNHEHHE KypCcOBOro MpOEKTa
OCYILECTBIISIETCSI B paMKaX CaMOCTOSATENbHOM paboThl crynaeHTa (36 yacoB), ayAUTOpPHBIE
KOHCYJIbTAIMK € IIpenoaaBareneM — 8§ yacoB. @opMa KOHTPOJIS: 3a4€T C OLEHKOI.

CocraB 3a1aHHs Ha KypCOBOl IPOEKT
e Pa3paboraTh NPUHIMIHAIBHYIO CXEMY U aJITOPUTM pabOThl yCTPOUCTBA;

e Paccuntarh  HOMHHAJBbHBIE  3HAUYEHHUsS  [APAaMETPOB  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 YCTPOMCTBA;

e [IpousBectu oTiIagKy pa3pabOTaHHONU MPOrPaMMBI;

e [IpomoaenupoBats paboTy ycrpoiictBa B nporpamme PROTEUS;

e [IpoBeputh paboty ycTpoiicTBa Ha oTiagouHoi miuate EasyAVRSA wnu va rutare Arduino ¢
MOJKIIOYEHHBIMU BHEITHUMU MOTYJISIMH;

e Pa3paboraTh TEXHUYECKYIO JOKYMEHTAIIMIO Ha YCTPOMCTBO B BUE MPUHIUIHAIBLHON CXEMBI
¢ mepeuHeM 31eMeHTOB B coorBeTcTBUU ¢ ECK/I;

[IpumepHBbIe 3a/1aHUs HA KYPCOBYIO paboTYy:

1. ®opmupoBarenb peryJmpyemMoro (4actora, aMIUIMTYa) MEPUOJHMUECKOr0 CUTHAa CIIOKHOU
bopMBI.

2. DBBbICOKOTOYHOE yCTPOMCTBO H3MEpPEHUS BPEMEHHOIO HHTEpBAla C JUHAMHYECKOMN
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 TEMIIEpaTypbl BHEIIHENW CPEIbl C AUHAMUYECKOW UHINKALIUEN.

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

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

8. YcrpolicTBo n3MepeHus: Ko3(ppuIiMeHTa 3anoJHEeHUs] UMITYJIbCHOTO CUTHaJla C BBIBOJIOM Ha
IIOCJIEI0OBATEIbHbIM TEPMUHAIL.

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

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

11. VYcrpoiictBo (GopMUpOBaHUS CHHYCOHMJATHHOTO CHUTHANA C PETYJIUPOBKOW YacTOTHI H
aMILTUTY/IbI.

12. I3meputens HEMMHEHHBIX UCKQXKEHUH HU3KOYACTOTHOI'O CUTHAJIA.

13. M3mepuresns noTpedasieMoil MOITHOCTH.

14. YcrpoiictBo popmupoBanus [IIMM-curHaioB ¢ peryJupoBKON 9aCTOTHI U CKBaXKHOCTH.

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. M3mepurens KOHLEHTPALUU T'a30BOM NMPUMECH C BBIBOJOM Ha YCTPOMCTBO JUHAMHYECKOMN
WHIUKAIWK (TOCIe0BATEbHBINA TEPMHUHA).

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

20. I'enepaTopbl rapMOHUYECKUX CUTHAJIOB Ha ocHoBe BHemHux 12C (SPI) LIAIL

21. W3mepuTtenp MOCTOSHHOTO HANpsOKEHUS C BBIBOJOM HHGPOpPMAIMU B JOTapUPMUUYECKOM
MaciTade Ha CBETOAMOAHYIO IMHEHKY.

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

B ¢unmane wucmonb3yercs cucreMa ¢ TPATUIIMOHHON IMKAJIOW OIEHOK — «OTIUIHOY,
«XOpOILIO», «YIOBIETBOPUTEIBHO», «HEYIOBICTBOPUTEIHLHO», «3aUTEHO», «HE 3a4TECHO»
(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,
yMEHHE CBOOOIHO BBITIONHSITH 3a/aHusl, MPEAYyCMOTPEHHbBIE MPOTPaMMO,
YCBOMBIIMI OCHOBHYI0 M 3HAKOMBIM C JONOJHUTEIBHOW JIMTEPATYpOH,

COTITUYHOY/ . . M

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

(oTn4HO)»/

MaTepUaIoB U3YYEHHOW TUCIUILINHBI, O€3yIIPEYHO OTBETUBIIIEMY HE TOJIBKO
Ha BOIIPOCHI OWJIeTa, HO U Ha JIOTIOJIHUTENBHBIE BOMPOCHI B paMKax paboueit
MpOTpamMMBbl  JUCITUIUIMHBI, TPABUJILHO BBITIOJIHUBIIEMY IPAKTHUECKOE
3amanne. OTeHKa 0 JUCIUIUINHE BBICTABIISIIOTCS 00y4aromeMycs ¢ yaéToM
PE3yIbTAaTOB TEKYILIETO 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
MpPEeyCMOTPEHHBIE  33/laHUs, YCBOMBIIEMY OCHOBHYIO  JIUTEpaTypy,
PEKOMEHIIOBaHHYI0 paboueil MporpaMMoil TUCHUIUIMHBI; MOKa3aBIIEMY

«XOpomIo»/ . .
«GAUTEHO CHCTEMATHYECKHH XapaKTep 3HAHMH MO AWCLMILIAHE, OTBETHBIIEMY Ha BCe
y BOMPOCHI OMJIeTa, MPABWILHO BBHIMOJHUBILUI MPakTHYECKOE 3aJaHUe, HO
fgggg;?: JOTMYCTUBIIMN MpPH 3TOM HENPUHIMNHATIbHBIE omgﬁxn. Onenka 10
JUCLUIUIMHE BBICTaBIISIOTCS OOydaromemycsi ¢ Y4€TOM pe3yJbTaToB
TEKyIET0 KOHTPOJISL.
KomnereHnuu, 3akpemi€HHbIE 3a JUCIHMILIMHON, C(OpPMUPOBaHBI Ha
YPOBHE — «IPOJBUHYTHIIY.
BeictaBnsiercst oOydaromiemycsi, OOHapyXHMBLIEMY 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»/ IPOrpaMMON IUCLMIUIMHBL; IONMYCTUBIIEMY 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 IO YKA3aHUIO IPENOJABATENS BBIITOJIHHUBIIEMY
JIpyrue NpakTU4YEeCKUE 3aJaHus U3 TOTO YK€ Pa3zelia JUCLIUIUIMHEL. .
KomnereHuuy, 3akperi€éHHblC 3a AWCLUMIUIMHONW, C(OPMHUpPOBaHBl Ha
YPOBHE — «IIOPOTOBBILIIY.

BricraBnsercst oOydvaromemycs, 0OHapy>KUBIIEMY CEpbE3HbIE MPOOEIbl 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
BBHIMOJIHUBILIEMY TpPaKTHYECKOe 3a/aHue (HENpaBWIILHOE BBITIOJHEHUE
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  oOpa3oBaTenbHOM  mporpamme  0e3
JIOTIOJTHUTENBHBIX 3aHATHH 10 COOTBETCTBYIOMIEH nucuuiuinae. 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:

- CHEUUANTM3UPOBAHHOW  MeOeNblo; JIOCKOW  ayIUTOPHOH;  J€MOHCTPAllMOHHBIM
000py/I0BaHUEM: TNEPCOHATIBHBIM KOMIBIOTEPOM (HOYTOYKOM); MEPEHOCHBIM (CTAlMOHAPHBIM)
IPOEKTOPOM.

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

- CHeIUATM3UPOBAaHHOM  MeOenbro;  JIOCKOW  ayJUTOPHOW;,  IepCOHATbHBIMHU
KOMITBIOTEPAMH.

Jlis  caMoCTOSITENIbHOM — paboThl  O0yYaromMXCs MO JUCHUILUIMHE HCIONb3yeTCs
MOMEIIEHHUE JUISI CAMOCTOATEIBHOM paboThl 00YyYaIOIIMXCsl, OCHAILIEHHOE:

- CIIEIUANIU3UPOBAHHON MeOeINbI0; TOCKOW ayIUTOPHOM; MePCOHANIbHBIM KOMIBIOTEPAMHU
¢ mogkmoueHreM K cetu "Uureprer" u qocrynom B DMOC dpunmana.

IIporpammuoe odecnieuenune: Micro-Cap, Proteus, Code Vision AVR.

8. OBECHEYEHHUE OBPA3OBATEJILHOI'O MTPOLIECCA JIJIST JIUIT
C O'PAHMYEHHBIMHA BO3MOXKHOCTAMMU 3/10POBbs U UHBAJINIOB

B xozxe peanuzanuu TUCHUILUIMHBI UCIIOJIb3YIOTCS CIEAYIOIINE JONOJHUTEIbHBIE METOIbI
00y4YeHHs1, TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallii 00YJaroIuXxcs B
3aBUCHMOCTH OT UX UHIUBUIYaTbHBIX OCOOCHHOCTEH:

AJIS1 CJIenbIX M C1a00BHASIIUX

- JIeKIuUu Oo(GOPMIIIOTCS B BHJIE JJIEKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C IOMOIUIBIO
KOMIIBIOTEpA CO CIEeUaTIN3UPOBAHHBIM IPOTPAMMHBIM 00ECTICUeHUEM;

- THCHMCHHBIC 33JaHWs BBIMOJHIIOTCS Ha KOMIIBIOTEPE CO CIHCIHATU3HPOBAHHBIM
MPOrPaMMHBIM 00€CTIeYeHUEM, UITU MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM,;

- oOecrieuynBaeTCs HHIMBUyaIbHOE paBHOMEpHOE ocBemieHrne He meree 300 JItoKc;

- JUIsl BBINIOJIHEHUS 3a/laHusl MPH HEOOXOAMMOCTH TPEAOCTABISIETCS YBEIMUYUBAIOIIEE
YCTPOMCTBO; BO3MOXKHO TaKXK€ UCII0JIb30BAaHUE COOCTBEHHBIX YBEIUUYHMBAIOIINX YCTPONUCTB;

- MUCbMEHHBIE 3a/1aHusl OPOPMIIIIOTCS YBETMUEHHBIM HIpUPTOM;

- DK3aMEH W 3a4€T MPOBOJATCS B YCTHOW ()OpME WIIH BBHITIONHSIOTCS B THCHMCHHOMN
dbopMe Ha KOMITbIOTEDE.

AJIS TJIYXHMX U CJIA00C/IbIIIALIMX:

- IEKUUU OPOPMIISIFOTCS B BHJIE DJIEKTPOHHOTO JJOKYMEHTA;

- MACEMEHHBIC 33/IaHUs BHITIOTHIIOTCS HA KOMITBIOTEPE B IMUCBMEHHOH (opMme;

- DK3aMEH M 3a4€T MPOBOJIATCS B MHCHbMEHHON (opMe Ha KOMIIBIOTEPE; BO3MOXKHO
poBeJeHNE B pOopMe TeCTUPOBAHUS.

AJIs1 JIMI[ ¢ HAPYIIEHUsIMU OMOPHO-IBUTaTeJIbHOI0 annapara:

- JeKuuu OoQOPMIISIIOTCS B BUJE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYIHOIO C MOMOIIbIO
KOMIIBIOTEpA CO CTIEeUaTN3UPOBAHHBIM MMPOTPAMMHBIM 00ECIICUeHUEM;

- THCHMCHHBIC 33JaHWs BBIMOJHIIOTCS Ha KOMIIBIOTEPE CO CHCIHATU3HPOBAHHBIM
MPOrPaMMHBIM 00€CTIeYeHUEM;

- DK3aMeH W 3a4€T MPOBOJATCS B YCTHOW ()OpME WIIH BBHITIOJTHSIOTCS B MHUCHMEHHOMN
(dopme Ha KOMITBIOTEPE;

- UCTIOJIB3YETCs crienuanbHas yaeonas ayauropus mist auil ¢ JIOB3 — ayn. 106 rmaBHoro
yuebHoro kopmyca mo azapecy 214013, r. CmoneHck, DHepreTuueckuil mp-u, a.1, 31aHue
YHEPTEeTUYECKOT0 HHCTUTYTA (OCHOBHOW KOPITYC).

[Ipy HEoOXOAMMOCTH TpPEeNyCMATPUBACTCS YBEIUYCHHE BPEMEHHM IS MOJATOTOBKH
OTBeTA.

[Ipouenypa  mpoBeneHHS  MPOMEXKYTOYHOM  arTecTaliuu  JAis  O0ydarouiuxcs
YCTAHABJIMBACTCS C YYETOM WX HWHIWBUAYAIBHBIX TICHXO(U3WYECKHX OCOOCHHOCTEH.
[TpomMexxyTouHasi aTTeCcTalus MOKET MTPOBOAUTHCS B HECKOJIBKO JTATOB.

[Tpu mpoBeneHUN MPOIEAYPHI OLEHUBAHUS PE3YIBTATOB OOYUSHHS TPETyCMaTPHBACTCS
UCIIONIb30BaHNE TEXHUYECKUX CPEACTB, HEOOXOMUMBIX B CBS3M C WHIUBUAYaTbHBIMU

14



Cneyuanonocms 12.05.01 «DnekmponHvle u ONmMuKo-31eKmporHble NPUOOPHI U (C DARuAn
h.

cucmembuvl cneyudlbHoc0 HaA3HaA4YeHus» W’

PIIJ/] B1.B.22 «Annapammuvie cpeocmea MUKPOKOHMPOJLIEPOB v3n_

0COOEHHOCTSIMH O0YyYaroIUXCst. DTH CPEACTBA MOTYT OBITH MPENOCTABICHBI (HUIMATIOM, WU
MOT'YT UCIIOJIb30BAaThCSl COOCTBEHHBIE TEXHUUECKHE CPEICTBA.

[IpoBenenue mpoueAypbl OLEHUBAHUSA PE3YJIbTATOB OOyUeHHs JIOIyCKaeTcs ¢
UCTIOJIb30BAaHUEM JMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaercs A0CTYNl K MH(POPMALMOHHBIM M OMOJIMOrpaduUYecKuM pecypcaM B
cern MHTEepHET 17151 KaXKk0ro oOyyaromerocs B popmax, alaliTUPOBAHHBIX K OTPAaHUYECHUSIM HX
3JI0pOBbBsI U BOCTIPHATHS HHPOPMALIU:

JJISA CIeNbIX M C1a00BH/ISIIIHX

- B Ie4aTHON (opMe YBEIIMUEHHBIM HIPUPTOM;

- B ()OpMe 3JIEKTPOHHOTO JOKYMEHTA;

- B (hopme ayanodaiina.

AJISA TIYXUX U CIA00CTBIIIAINNX

- B Me4aTHOU (hopme;

- B )OpMe 3JIEKTPOHHOTO JOKYMEHTA.

AJs 00Y4YAIOLIUXCS ¢ HAPYIIEHUSIMH OMIOPHO-IBUTATEJLHOI0 annapara;

- B TIeYaTHOU (opme;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina.

9. YYEBHO-METOUYECKOE U HHOOPMAIIMOHHOE 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
cucrema. — URL: https://e.lanbook.com/book/103436 (mata oGpamenus: 31.01.2021). —
Pexxwum nocTtyna: st aBTOpU3. TIOIB30BATENEH.
2. BonoBo3oB, A. M. MUKpPOKOHTPOJUIEPH! Il CUCTEM aBTOMATHKH : yueOHoe rnocobue / A. M.
BonoBozoB. — 3-¢ uzn. — Bonornma : Uadpa-Unxenepus, 2016. — 164 ¢c. — ISBN 978-5-
9729-0138-8. — Texkcr : anekTpoHHbIH // JIaHb : 3nekTpoHHO-O0nbmoTeuHas cuctema. — URL:
https://e.lanbook.com/book/84273 (mara obOpamenus: 31.01.2021). — Pexum mocryma: amias
aBTOPH3. M1OJIb30BATENEH.
3. Paccaakun, FO. Y. OcHOBBI IPOEKTUPOBAHUSI MHUKPOIIPOIIECCOPHON TEXHUKH : y4eOHOE TT0CO-
6ue / 1O. U. Paccankun, A. B. Cununpin. — Mocksa : MI'TY um. H.D. baymana, 2016. — 75 c.
— ISBN 978-5-7038-4416-8. — TekcT : anmekTpoHHbIH // JIaHb : 3JIeKTpOHHO-ONOIMOTeUHAs CH-
crema. — URL: https://e.lanbook.com/book/103544 (nata oOpamenus: 31.01.2021). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATENICH.

JdomosiHuTeIbHAS JIUTEPATypAa.

1. AMEJIMHA, M.A. [IporpaMMupoBaHue MHKPOKOHTpoOJuiepoB cemeiictBa AVR B
YCTPOMCTBAX IIPOMBIINUJICHHON DJIEKTPOHUKH Ha si3blke Cu. JIaGopaTOpHBIA HOPAKTUKYM B 2-X
4acTax 1o Kypey «OCHOBBI MUKpOIporieccopHor TexHukm». Yacth 1 [Tekct]: mpaktukym / MLA.
Awmenuna, 10.B. Tpounkuii. — Cmonenck: PUO ¢ununana MOU B r. Cmonencke, 2015. — 56 c.
(40 ok3. B OuOMHOTEKE)

2. AMEJIMHA, M.A. TlIporpamMMmuipoBaHHEe MHUKPOKOHTpOJUIEpOB cemeiictBa  AVR B
YCTPOMCTBAX MPOMBIIIICHHONW JJEKTPOHUKH Ha si3bike Cu. JIaGopaTOpHBIH MPakTUKYM B 2-X
yacTsX 1o Kypcy «OCHOBBI MUKpoOIpolieccopHoit TexHukmny. Yacte 2 [Teker]: npaktukym / MLA.
Awmenuna, FO.B. Tpouukwuii. — Cmonenck: PUO ¢unmnana MOU B r. Cmonencke, 2015. — 108 c.
(40 7x3. B OuOIMOTEKE)
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Cnncok aBTOPCKHX MeTOAUYECKHX Pa3padoToK.
I. M.A. AwMenuHa, KOMIUIEKT JIGKUMA 10 JUCHUIUIMHE «ATapaTHbIE CpEACTBA
MHUKPOKOHTPOJIIEPOB» B (hopMaTe MyIbTUMEIUHHBIX MPE3eHTALNH, PACTIOIIOKEHBI TI0 CCBHUIKE:
https://drive.google.com/file/d/1x21F7SX1a8PUh5z7UW70px7PlzvgUrz3/view?usp=sharing
2. Meroauueckoe mocoOue Mo AWCIUIUIMHE «ATIapaTHble CPeICTBAa MHUKPOKOHTPOJIJIEPOBY
(3amaHust 1 METOIMYECKUE YKA3aHWUS 1O BBHIMOJTHCHHUIO JTAOOPATOPHBIX PabOT) PacmoIOkKEHO IO
ccruike: https://drive.google.com/file/d/11JjBamuy5C2cmOfLI66wvbm7H]jrygU-F/view?usp=sharing
3. U npyrue MeToaudecKue MaTepuaibl, BKIIOUYas: 3aJaHUS K JTaOOPATOPHBIM 3aHSITHSIM C
METOJAMYECCKUMHU  YKa3aHUSAMH;  CIAWHJ-TIPE3CHTAIMd [0  PEHICHUI0 TNPAKTUYCCKUX U
SK3aMEHAllMOHHBIX 3anay; 3amanus Ha KP; apxuBbsl yueOHBIX mpoekToB  Proteus-
CodeVisionAVR, pa3meineHsl B 00JIAYHOM XPaHUIIHIIE [T0 OTKPHITOM CCBHIIKE:
https://drive.google.com/drive/folders/1COScPLOWkvJgMB7hIGv57GTHBKEY1V5S?usp=sharing

4. M.A. Amenuna Buoeo-nexyuu:

4.1  Hacrpoiika cuctemsl npepsiBanuit B CodeVision AVR https://youtu.be/tRaEKEVIATE
4.2  8-paspsambie Taitmepst MK AVR https://youtu.be/51ui_gkkSa4
4.3 16-paspsansie Taiimepsl MK AVR https://youtu.be/snez9cLIP3I

4.4  JIuHamuuecKas MHOWKALMS JIECATHYHOTO YKCiIa Ha ceMucerMeHTHoM  https://youtu.be/8 jUvIs2B-U
HHIMUKaTope. Peanmmsaims yacos

45  Jlunamudeckas WHAMKAIMs OyKBeHHO-IM(poBON wuHpopmarmu Ha https://youtu.be/AbfSbN3jg3w
texkctoBoM LCD. Yackr Ha LCD

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

4.7  Yace Ha 7SEG c perynupoBkoii sipkoct. Mcnons3oBanne AL https://youtu.be/qAxJIx_IwwBc

4.8 Tlepemaua JgaHHBIX 10  [OCJIEAOBATENILHOMY  acHMHXpoHHOMY  https://youtu.be/K74stwUXwas
uatepdeiicy UART

4.9  Ucnoms3oanue mepexonunka USB-UART, mnater Arduino-Nano u  https://youtu.be/RCC3dADQkHU
TePMUHANBHOW  mporpaMM Uil TPOBEPKM  HAa  Makere
HOCJIeZIOBATEIPHON aCHHXPOHHOM Tepeiau JaHHBIX

410 bBrnok CHHXPOHHOTO IYILUIEKCHOTO MOCIenoBaTenbHOro unHtepdeiica https://youtu.be/QdMeyNuCYrU
SPI 8 MK AVR. Peamm3zamus reHepatopa cuHyca Ha ocHoBe MK 1
SPI LIAIT MCP4921

411 Kourpotep auHamuueckoi wuHaukaiuu ¢ SPI-unTepdeiicom  https://youtu.be/Qc00p_kvjnl
MAX7219. Peanusaius ¢ €ro moMoIbl0 TUHAMAYECKONH MHINKALIUN
Ha 8-paspsgHom 7SEG um Oerymieid CTPOKM Ha MaTPHYHOM
CBETOJMOIHOM MHAMKaTOpe 8 X8

412 Brok mocienoBaTeNsHOTO AByXmpoBogHoro mHTepdeiica TWI MK  https://youtu.be/SEpd2u2ft2M
AVR. Pabora c¢ 12-pazpsmaeim LIAII MCP4725 ¢ TWI-
uatepdeiicom. Ilpoekr reHeparopa cuHyca ¢ JorapudmuIeckoit
CETKOM 4acToT

4.13 Untepdeiic 1-WIRE. IIpoekt u3Mepurens temieparypsl ¢ momouiplo  https://youtu.be/xh4yAOPWIMO
narurka DS18B20 ¢ BeiBogOM MH(pOpMaIMK B BUje Oerynield CTpoKu
Ha MaTPUYHBIN CBETOJUOJHBIN HHANKATOP 8X8

4.14 PaboTta c MOBOPOTHBIM YHKOJIEPOM https://youtu.be/d4YgfBIW8Gw
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JIMCT PETUCTPALIUU UBMEHEHUU
Homnues, @.1.0.
Homepa cTpasui HaMeHOBAHME AIHCE, Hata
Howmep Bcero BHECILIETO BHECEHUS [Hara
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