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1 Henn, 321244 U IVIAHUPYeEMbIe Pe3yJIbTAThI 00y4YeHUsl N0 JUCIUIIIHHE
«IIporpamMupoBaHue U NPOEKTHPOBAHNE TPOMBIIIJIEHHBIX
MHUKPOKOHTPOJIEPHBIX CHCTEM))

Henbro  u3ydenus  aucuummsesl  «lIporpamMmmupoBaHne ¥ IPOEKTHPOBAHME
IIPOMBILUICHHBIX MUKPOKOHTPOJUIEPHBIX CUCTEM) SIBIISETCS OBJIAJICHUE CTYJIECHTAMU HaBBIKAMHU
IIPOrPaMMUPOBAHUSA W IIPOEKTHUPOBAHMS INPOMBILIUIEHHBIX MHUKPOKOHTPOJUIEPHBIX CHCTEM
IIPOMBILIEHHOU 3JIEKTPOHUKHU.

3agauyamMu U3y4eHHMs JUCLUIUIMHBI ABISIOTCS IPUOOpPETEHUE CTYACHTaMH 3HAHUIM:

- IPUHIUIA PaOOTHI TEPpUPEPUIHBIX YCTPOHCTB MUKPOKOHTPOILIEPA;

- ()yHKLIMOHMPOBAHUS MUKPOKOHTPOJLIIEPOB;

- OCHOB s3blKa Cu, HEOOXOAMMBIX JJIsl IPOrPaMMHUPOBAHUS MUKPOKOHTPOJUIEPOB;

- OCHOBHBIX TIIOHSATUH, TEPMHUHOB U  ONpeAeiIeHUH B  00JacTU  MPOMBIIUIEHHBIX
MUKPOKOHTPOJUIEPHBIX CUCTEM.

IInanupyemsblie pe3yabTarbl 00y4eHHsI, COOTHeCeHHbIe ¢ ycraHoBJeHHbIMM B OIIOII
BO unaukaTopamu J0CTHKEHUSA KOMIIETeHIUI.

O6yuenne no aucuurmHe «lIporpaMmupoBaHHE W NPOSKTUPOBAHUE IMPOMBIILICHHBIX
MHUKPOKOHTPOJUICPHBIX CHCTEM» HAIpaBJieHO Ha (POpPMHUpPOBAHUE Y OOYJAIOMIMXCS CIIEAYIONTUX
KOMIIETEHIINIA:

Koa v HauMeHoBaHHe KOMIETeHI[M I HNHaukaTopbl 10CTHKEHUS KOMIIETEHINH
IIK-1. CnocoGen yuyacTBOBaTh B HIIK-1.1. Ucnonb3yeT METOAUKH
MIPOEKTUPOBAHUH OOBEKTOB MIPOEKTUPOBAHUS MPOMBILIIEHHBIX
po¢eCCuOHANTBHOMN IESITEILHOCTH MUKPOKOHTPOJUIEPHBIX CUCTEM

NIIK-1.2. PaccunTeiBaeT napameTpsl
MIPOMBIIIJIEHHBIX MUKPOKOHTPOJIJIEPHBIX CUCTEM
NIIK-1.3. [IpuMeHseT MeTobl IPOEKTUPOBAHUS,
WCIBITAaHUN U IMarHOCTUKY MTPOMBIIIJIEHHBIX
MUKPOKOHTPOJIJIEPHBIX CUCTEM

2 MecTO TMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM NMPOrpaMMbl

JlucuuriiHa OTHOCHUTCS K  4acTd, (opmupyemMoll y4JaCcTHHKaMH  00pa3oBaTeNIbHBIX
oTtHouieHuii 6moka b1 «lucuunmuaer (MOLyN)».

JucuunirHa B3anMOCBsI3aHa JJOTHYECKU U COJEPHKATETbHO-METOIMYECKHU CO CIEAYIOIUMM
nucipmmaaMu OOIT:

- Ou3mKa;

- DIIEKTPOHHUKA;

- DJEKTPOTEXHUYECKOE U KOHCTPYKIIMOHHOE MaTEPUAIOBEICHHUE;

- DJEKTPUYECKUE MAIlIUHBI.

3 CTpyKTypa M coiepKaHue TUCHUTLTUHBI

OO0mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABIISICT 7 3a4eTHRIX equHUI] (252 akaeMHIeCKuX
Jaca).

3.1 Buabl yueOHoI paGoThl H TPY10€MKOCTh
(o popmam 0OyueHwMsI)



3.1.1 Ounas popma oOyueHus

Ne B 610l D6 KosinyecrBo CemecTphbl
/i U1 y4eOHoi padoThl qacoB 6 =
1 | AyauTopHble 3aHATHS 126 54 72
B ToMm yucie:
1.1 | Jlexuuu 36 18 18
1.2 | CemuHapCKUE/TPAKTUYECKUE 3AHITHS 54 18 36
1.3 | JIaboparopHbie 3aHITHS 36 18 18
2 | CamocTosiTe/IbHAs1 padoTa 126 72 o4
B tom uucre:
2.1 | Obyuenue B cucreme LMS 36 18 18
2.2 | [loaroToBka K MpakTHYECKUM U 36 18 18
nabopaTOpHBIM paboTam
2.3 | IlogroToBka K MpOMEKyTOYHON aTTeCTAllUU 54 36 18
3 IIpomexyTouHas aTTecTanus
3auer/mud.3aueT/IK3aMeH 3auer JK3aMeH
Hroro 252 126 126
3.2 TemaTn4yecKuii MJIaH U3yYeHHU s TUCHUTLTHHBI
TpyaroemkocTs, yac
AynuTopHas padora
Camo
Ne Paszjesibi/Tembl Cemunapck | JlaGoparo crost
n/n SN CHMIUTAHbI Beero | Jlexim e/ o
u MPAaKTUYECK | 3aHSTHUS a
pado
We 3aHATUS a
BBognas yacthb 2 - - -
1 Pa3nen 1. PaGoTa c 0CHOBHBIMU 184 20 36 24 72
nepugepuiHbIMH MOAYIAMU
MHKPOKOHTPOJLJIEPOB.
11 | Tema l. ApxuTeKTypa COBPEMEHHBIX 2 4 0
MHUKPOKOHTPOJLIEPOB.
1.2 | Tema 2. [IporpamMmmupoBaHue 2 4 2
MUKPOKOHTPOJIIIEPOB. PbIO3-OUTHI.
1.3 Tema 3. OcHoBEI s1361Ka CH 1A 2 4 0
MIPOrpaMMHPOBAHUS
MHUKPOKOHTPOJUICPOB.
14 | Tema 4. OcHOBBI pabOTHI C TOPTAMU 2 4 2
BBOJIa-BBIBOJIA.
15 | Tema 5. Pabota ¢ BHEIIHUMU 2 4 2
MTPEPHIBAHUSIMHL.
1.6 | Tema 6. PaGora ¢ Mmomynem 2 4 2
KoMIaparopa.
1.7 Tewma 7. Pabota ¢ momynem ALIIL. 2 2 2
1.8 | Tema 8. Pabota ¢ Mmogynsimu 8-OUTHBIX 2 2 4




TaliMepOB-CUETUHUKOB. 2
19 Tema 9. PaGota ¢ moynem 16-GuTHOTO 2 2 4
TanMepa-cYETUUKA.
1.10 | Tema 10. CropoxeBoii Taiimep u 1 2 4
PEKUMBI TOHUKEHHOTO
SHEPronoTPeOICHUS] COBPEMEHHBIX
MHUKPOKOHTPOJLIEPOB.
111 | Tema 11. Pa6ora c EEPROM-namsthio 1 2 2
MHUKPOKOHTPOJLIEPA.
2 Paznen 2. PaGora c untepdeiicamu 104 16 18 12 54
IIUH JaHHBIX.
2.1 | Tema l. PaGora ¢ unrepdeiicom SPI. 4 4 4
2.2 | Tema 2. Pabota ¢ unrepdeiicom 12C. 4 4 4
2.3 | Tema 3. Pabora c untepdeiicom UART. 4 4 2
2.4 | Tema 4. Pabota c unTepdeiicom 1- 4 6 2

Wire.

Hroro 252 36 54 36 126

3.3 Conep:xanne TUCIUTLTHHBI

BBoaHas yacTh.
[Ipeamer, 3amaum u coxepxkaHue MUCHUILIMHBL. OOmUe cBeleHHs 00 AICKTPUYCCKUX M

SJICKTPOHHBLIX arraparax. OcHOBHBIC XapPaKTCPUCTHKU U KJIaCCI/I(bI/IKaIII/Iﬂ QJICKTPUYCCKUX U
9JICKTPOHHBIX aIlllapaToOB. CprKTypa Kypca, €ro MEeCTO U pPOJIb B MNOATOTOBKE CIICHUAINCTA,
CBsA3b C IPYIr'UMHU JUCHUITIIMHAMUA.

Pazgen 1. Pabora c ocHOBHbIMHU Nepu(epUiiHBIMH MOAYJISIMU MUKPOKOHTPOJLIJIEPOB.

Tema 1. ApXUTEKTYpa COBPEMEHHBIX MUKPOKOHTPOJIJIEPOB.

Oco6eHHOCTH apXUTEKTYpbl COBpEMEHHBIX MUKpoKoHTpoiuiepoB PIC, AVR u STM.

Tema 2. IIporpaMMupoBanne MUKPOKOHTPOL1EPOB. ®b103-0UTHI.

Haznauenue u 0coOEHHOCTH MPOTpaMMUPOBAHUS (HbI03-0UT MUKPOKOHTPOJIEPOB.

Tema 3. OcHoBbI si3bika CH 7151 IPOrPAMMHUPOBAHUS MUKPOKOHTPOJLJICPOB.
Jlornueckue u apuMeTHYECKue onepamyy, HUKIbl U YCIOBHbBIE onepaTopsl si3bika Cu i

nporpaMMupOBaHud MUKPOKOHTPOJIJIICPOB.

Tema 4. OcHoBBI paGoThI C MOPTAMHU BBOJA-BbIBO/IA.
VYmpasieHue MOPTOM BBOJA-BbIBOJA MMKPOKOHTPOJUIEPA. YIIPABICHHE CETMEHTHBIMU

HHJIUKAaTOpaMH U 3HAKOCUHTC3UPYIOUIUM JUCIIJIIEEM C ITOPpTa BBOAA-BbIBOJa MUKPOKOHTPOJLICPA.

Tema 5. PadoTa ¢ BHEIIHUMH NpepPbIBAHUSIMM.

CuuTbIBaHNE COCTOSIHUM KHOIOK M paboTa C SHKOAEpaMu M0 BHEUTHUM MPEPHIBAHUSM.

Tema 6. PaboTa ¢ moayJjieM KoMmaparopa.

[TpunHimn paboTel ¢ KOMITAPATOPOM MUKPOKOHTPOJUIEpA HA MIPAKTUUECKUX TPUMEpax.

Tema 7. Padora ¢ moaysiem AIIIL

Pabora c ananmoroBeiMu Jgatunkamu ¢ nomomibio ALl W3mepenue HanpsbkeHHs,

npeBbllatoniero onopHoe. Juddepennmansupiii pexkxum uzmepenus AL

Tema 8. Pagora ¢ MoayasiMu 8-OMTHBIX TaliMePOB-CYETYMKOB.
Pexxumsbt pabotsl Normal, CTC, Fast PWM u Phase correct PWM 8-6utHoro Taiimepa.
N3mepeHne CKOpoCTH BpalleHHs Bajla AJICKTPOJBHUTATENsl IO SHKOJEPY C TMOMOIIBI0 8-

outHoro Taiimepa. IlocTpoeHme dacoB peaJbHOrO BpeMeHHM Ha 8-OMTHOM Taiimepe B
ACHHXPOHHOM PEKHME.




Tema 9. Pabota ¢ moayJiem 16-6uTHOTrO TaiiMepa-cuéTunka.

Pexumbr pabotsl Normal, CTC, Fast PWM u Phase correct PWM 16-6utHoro taiimepa.

W3mepenue CKOpPOCTH BpalleHHs] Baja AJIEKTPOABHUraTess MO 3HKOJEPY C HoMolibio 16-
outHoro Taitmepa. Mcnons3oBanue 16-0utHoro taiimepa B paboTe ¢ yJIbTPa3ByKOBBIM JaTUNKOM
pacCTOSIHUA.

Tema 10. Cropo:keBoil TaiiMep W peKMMbl MNOHUMKEHHOT0 JHEPronoTpedIeHust
COBpeMEHHbIX MUKPOKOHTPOJL1€pPOB.

Vcnonp30BaHne CTOPOKEBOrO TaiiMepa M PEKUMOB MOHMKEHHOTO SHEPTrONOTpeOsIeHUs
MUKPOKOHTPOJLIEPA.

Tema 11. Pa6ora c EEPROM-namsaTh10 MUKPOKOHTpPOJLIIEpA.

Coxpanenue u ureHue gaHHbix ux stieek EEPROM-nnaMs T MUKpOKOHTpOJLIEpA.

Paznen 2. Pagora ¢ unTepdeiicaMu HIMH JaHHBIX.

Tema 1. Padora ¢ unrepgeiicom SPI.

CBs3p  ABYX MuHKpoKoHTpoiuiepoB 1o SPl-maTepdeticy. Ilomkmodyenue mudpoBoro
norenunomerpa MCP41010 u ALIIT MCP3201 o SPI-untepdeticy.

Tema 2. Padora c untepgeiicom 12C.

CBs13b ABYX MUKPOKOHTpOILIepoB 1o 12C-untepdeiicy. [loaxnrouenne paciupurens mopTos
PCF8574 u ALIII MCP3401 no 12C-untepdeiicy.

Tema 3. Pabora ¢ unrepgeiicom UART.

Ces3b 1ByX MHKpOKOHTpoJuiepoB 1o UART-untepdeiicy. CBsizb MUKPOKOHTpOJLIEpA TIO
UART-untepdeiicy ¢ mnepcoHalbHBIM KOMIBIOTEPOM. YIIpaBJICHUE Yepe3 TEPMHUHAIbHYIO
nporpamMmy. OCHOBBI CO3/aHUSl TPHWIOXKEHHA B mporpamme Lazarus Juis  ympaBieHHS
MUKpPOKOHTpoJuiepoM. MHTepdeiic mporpammsl, OTIpaBKa U MOJyYeHUE JAHHBIX, MOCTPOCHHE
TaOIUI U TPAQHUKOB, COXpAaHEHUE TaHHBIX.

Tema 4. Padora c unrepgeiicom 1-Wire.

CBsI3b IByX MUKPOKOHTpOJIJIEPOB 10 1-wire untepdeiicy. Urenue 1-button meTok mo 1-wire
uHTepdeiicy. Pabora ¢ narunkamu temnepatrypsl DS18B20 no 1-wire unrepdeiicy.

3.4 TemaTuKa CEeMUHAPCKUX/TIPAKTHYECKUX U JIA00PATOPHBIX 3aHATHIA
3.4.1 CeMmuHapcKue/npaKTHYeCKHe 3aHATHS

IIpakTuyeckoe 3ansitue Nel. [IporpammupoBanue Gpr03-OUT MUKPOKOHTPOJIEPOB.

IIpakTnueckoe 3ansTue Ne2. Jlornueckue u apupmeTHueckue onepanuu s3bika Cu Juis
MPOrpPaMMHUPOBAHUS MUKPOKOHTPOJIJIEPOB.

IIpakTnyeckoe 3ansaTue Ne3. I{uknel um ycinoBHbBIE omepaTopsl sA3blka Cu mis
IPOrPaMMUPOBAHNS MUKPOKOHTPOJIJIEPOB.

IIpakTyeckoe 3ansitue Ned. YpasiieHue NOPTOM BBO/Ia-BbIBO1a MUKPOKOHTPOJLIEPA.

IIpakTu4yeckoe 3ansitue NeS. YrpaBieHre CETMEHTHBIMU UHANKATOPAMHU € TIOPTa
BBO/Ia-BbIBO/Ia MUKPOKOHTPOJLIEPA.

IpakTnyeckoe 3ansitue Ne6. YrpasiaeHrue mopToM BBOJIa-BbIBOIa MUKPOKOHTPOJLIEPA.
VYnpaBieHne 3HaKOCUHTE3UPYIOLIUM JTUCILIEEM.

IMpakTnyeckoe 3ansitue Ne7. C4uTHIBAHUE COCTOSIHUN KHOTIOK IO BHEITHUM
IIPEPBIBAHUSM.

IIpakTuyeckoe 3ansaTue Ne§. Pabora ¢ sHKOI€paMH 110 BHEIIHUM MPEPHIBAHUSM.

IIpakTyeckoe 3ansiTue Ne9. PaGorta ¢ koMmaparopoM MUKPOKOHTpOJLIEpa.

IIpakTuyeckoe 3ansitue Nel(. Pabora c anamoroBeiMu gaTankamMu ¢ momorsio AT

IIpakTyeckoe 3ansaTue Nell. M3mepenue HanpsKeHMs, IPEBBILIAIOLIETO OIOPHOE.



IIpakTnyeckoe 3ansaTue Nel2. Jluddepenimansupiii pexxum uzmepenust AL

IpakTuueckoe 3ansitue Nel3. Pexxumbr padoter Normal u CTC 8-6utHoro Taiimepa.

IIpakTuyeckoe 3ansaTue Nel4. Pexxumsr pabotsr Fast PWM u Phase correct PWM
8-6uTHOTO Taiimepa.

I[IpakTuyeckoe 3ansitue NelS. M3mepenue ckOpoCTH BpallleHHs Bajia AJIEKTPOIBUTATENsS
10 SHKOZEPY € MOMOIIbIO 8-OUTHOTO Taiimepa.

IIpakTnyeckoe 3ansaTHe Nel6. [loctpoeHne 4acoB pearbHOTO BpeMEHU Ha 8-OMTHOM
TaiiMepe B aCHHXPOHHOM PEKUME.

IpakTuueckoe 3ansitue Nel7. Pexxumbl padotsl Normal u CTC 16-6utHoro Taiimepa.

IIpakTuyeckoe 3ansaTue Nel8. Pexxumer padotsl Fast PWM u Phase correct PWM
16-6utHoro Taiimepa.

IIpakTyeckoe 3ansatue Nel9. 3mepenne ckopocTH BpallleHUs Bajla AJIEKTPOABUTaTEsI
10 SHKOZIEpY ¢ moMoIibio 16-6utHOrO TalimMepa.

IMpakTuyeckoe 3anaTue Ne2(. Vcrnonp3oBanue 16-0uTHOro Taitmepa B padbote ¢
yIbTPa3BYKOBBIM JATUUKOM PACCTOSIHHUSI.

IIpakTuyeckoe 3ansitue Ne21. Mcrionbp3oBaHue CTOPOXKEBOTO TaliMepa
MUKPOKOHTPOJLIEPA.

IIpakTuyeckoe 3ansitue Ne22. Vcrnonb3oBaHue peKMMOB TIOHMKEHHOTO
SHEPronoTpeOIeHs] MUKPOKOHTPOJLIEPA.

IIpakTnyeckoe 3ansaTue Ne23. CoxpaHeHue U YTeHHE JaHHBIX uX sueek EEPROM-
NaMsATH MUKPOKOHTPOJLIEPA.

IMpakTuyeckoe 3anaTue Ne24. CBsi3b IByX MUKPOKOHTPOJIIEpoB 110 SPI-unTepdeiicy.

IIpakTudeckoe 3ansitue Ne25. [Togkmouenue rudposoro norennuomerpa MCP41010
o SPI-untepdeiicy.

IIpakTuyeckoe 3anaTue Ne26. [Toaxmouenne ALIIT MCP3201 o SPI-untepdeiicy.

IIpakTuyeckoe 3ansiTue Ne27. CBsizb IByX MUKPOKOHTPOJUIEpOB 110 [2C-unTepdeiicy.

IpakTuyeckoe 3anatue Ne28. [Togkmrouenne pacmmpurens moproB PCF8574 mo 12C-
uHTepdeiicy.

IMpakTuyeckoe 3anaTue Ne29. [Tonkmouenue AT MCP3401 no 12C-unTepdeiicy.

IIpakTnueckoe 3ansaTHe Ne30. CBs3b 1ByX MUKpokoHTposuiepoB no UART-
uHTepdeiicy.

IIpakTuyeckoe 3ansitue Ne31. Csa3p mukpokonTposuiepa no UART-unTepdeiicy ¢
NEePCOHATBHBIM KOMIIBIOTEPOM. YTIpaBlIeHHE Yepe3 TEPMUHAIBHYIO IPOTPaMMYy.

IIpakTuyeckoe 3ansitue Ne32. OCHOBBI CO3/JaHUs TIPUIIOKEHUH B mporpamme Lazarus
JUIs yIIpaBlIeHUs] MUKPOKOHTpoJuiepoM. MHTepdelic mporpaMmbl, OTHpaBKa U MOJIy4eHHE
JTAHHBIX.

IIpakTyeckoe 3ansaTre Ne33. OcHOBBI cO3AaHMsI IPUIIOKEHUN B TporpamMMe Lazarus
JUIsL yTIpaBieHUs: MUKpOKOHTposiepoM. [locTpoenue Tabnuil u rpadukoB, COXpaHEHHE TaHHBIX.

IpakTuueckoe 3ansitue Ne34. CBsi3b IBYX MHKPOKOHTPOJIIIEPOB 110 1-wire
uHTepdeiicy.

IpakTnyeckoe 3ausaTue Ne35. Urenue 1-button merok no 1-wire unrepdeiicy.

IpakTuueckoe 3ansitue Ne36. Padora ¢ narunkamu temneparypsl DS18B20 no 1-wire
uHTepdeiicy.

3.4.2 JlaGopaTopHbIe 3aHATHSA

JlaGopaTopHas padora Nel. 3yueHne ocHOB pabOThI ¢ MUKPOKOHTPOJIJIEPOM.
JlabopaTopHas padora Ne2. l3y4yeHue paboTsl mopTa BBOJa-BhIBOIA.



JlabopaTtopHasi padora Ne3. I3ydyeHune paboTbl MOAYJIS BHEIIHUX IPEPhIBAHUI

MHUKPOKOHTpOJLIEpA.

JlabopaTopHas pabora Ne4, 3ydyeHue paboThl MOAYJ/Isl KOMITapaTOpa MUKPOKOHTPOJLIEPA.

JlabopaTopnasi padota NeS. Uzyuenue padotsl Moyt ALIII mukpokoHTposiepa.

JlaGopaTopHasi padora Ne6. lzydeHue paboThl CHHXPOHHOTO 8-OMTHOTO TaiiMmepa-
CYETYMKA MUKPOKOHTPOJLIEPA.

JlabopaTopHasi padora Ne7. l3ydyeHue paboThl aCHHXPOHHOTO 8-OMTHOrO TaiiMepa-
CYETYMKA MUKPOKOHTPOJLIEPA.

JlabopaTtopHasi pa6ora Ne8. Isyuenue pabGorel 16-OuTHOrO TalimMepa-cyéTumka
MUKpoKOoHTposuiepa. Pexxumbl Normal u CTC.

JlabopaTtopHasi pa6ora Ne9. Isyuenue pabGorel 16-OuTHOrO TalimMepa-cyéTumka
MUKPOKOHTpoJiepa. PWM-pexxumsl.

JlaGopatopnasi  padora  Nel0.  M3yuenwme  paboThl  CTOpPOXKEBOTO  TaiiMepa
MUKPOKOHTPOJUIEPA.

JlabopaTtopHasi padora Nell. l3yueHue peXUMOB MOHUKEHHOIO 3IIEKTPONMUTAHUSA
MUKPOKOHTPOJUIEPA.

JlaGopatopnasi  paGora  Nel2.  I3yyenue  paborst ¢  EEPROM-namsrteio
MUKPOKOHTPOJUIEPA.

JlaGopatopnass  paGora  Nel3.  UccnemoBanue — ammapatHoro — moxyns — SPI
MuKpokoHTpoJiuiepa. [loaxnouenue nugpposoro norenuuomerpa MCP41010.

JlaGopatopnasi  paGora  Nel4.  VccnemoBanue — ammapatHoro — moayns — SPI
MukpokoHtpoJsuiepa. [logkmrouenne ALIII MCP3201.

Jlagopatopnasi  paGora  NelS.  UccrnemoBanme — ammapatHoro — moayis — 12C
MukpokoHTtpoJsuiepa. [logxntouenue pacumpurens noproB PCF8574.

Jlagopatopnasi  paGora  Nel6. UccrnemoBanme — ammapatHoro — moayns — 12C

MukpokoHtpoJsuiepa. [logkmouenne ALIII MCP3401.

Jlagoparopnasi  pabdora Nel7. UcciemoBanume — ammapatHoro  moxyns — UART
MHUKPOKOHTpOJUIepa. CBs3b ¢ MEPCOHATBHBIM KOMITBIOTEPOM.

JlaGopatopnasi paGora Nel8. UccnenoBanne paboThl MHUKPOKOHTpoOJUIEpa IO
POTrPaMMHO-PEaTM30BaHHOM IIMHE JaHHBIX 1-Wire.

3.5 TemaTnka KypcoBbIX IPOEKTOB (KYPCOBbIX padoT) - HET
4 Y4yeOHO-MeTOoAuYecKoe U HHPOPMALIMOHHOE 00ecieyeHHe

4.1 HopmatusHble 10KyMeHTbI U 'OCTob1
1. TOCT P M3K 62421-2016 TexHomOTHS IEKTPOHHOTO MOHTaXa. DJIEKTPOHHBIC MOTYJIH.
2. TOCT P 57435-2017 MukpocxeMbl HHTETpaIbHbIe. TepMUHBI H OTIPEIeIICHHS.
3.T'OCT 2.702—-2011 IIpaBuia BHIIOIHEHUS dJIEKTPUUECKUX CXEM.
4. TOCT P 56427-2022 TTaiika 3JIeKTPOHHBIX MOIYJICH paIHO3ICKTPOHHBIX CPEIICTB
5. TOCT P 55752-2013 KomrekcHasi cucteMa O0IIMX TeXHUYeCKUX TpeboBanmii. M3nenus

ANIEKTPOHHON TeXHUKU. CHCTEMa TEXHUYECKHUX YCIIOBHM.

4.2 OcHoBHas1 JUTEpaTYypa

1. ByntoB B.Jl., MakapoB C. b. Mukpomnporeccopusie cucremsl. Yacts |. Lludpossie
ycTpoiicTBa. YuebHoe mocodue. — CII6.: M3a-Bo momuTexaudeckoro ynusepeurera, 2008-199 c.
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2. ludposeie ycTpoicTBa M MUKpompoieccopsl: yued. mocooue / A. M. Opunen, K. B.
Cemenos, M. A. KBaues, B. M. Kyprakos; Munoopnayku Poccuu, Om. roc. Texs. yH-T. — OMCK:
Nzn-8o OMI'TY, 2021-80 c.: ui.

3. Anronos O. I'., Murynosa E. 0. [ludpossie ycTpoiicTBa u Mukpomnpoueccopsl. (Hactb
1). Hudposeie ycrpoiictBa. YuedHnoe nocooue. — CI16.: C3TY, 200682 c.

4. Mumynus, 1O. E. Hudpoas cxemorexnuka: yued. mocooue /M71 0. E. Mumynun, B.
A. HemonToB; Bmanum. roc. ya-T um. A. I'. 1 H. I'. CtoneroBeix. — U3n. 2-e, cTep. — Bnagumup:
Hzn-so Bal'y, 2019-144 c.

4.3 lonoiHMTeIbHASI JIUTEPaTypa

1. Kana6ekos b. A. IludpoBbie ycTpoiiCTBa 1 MHOTOIIPOILIECCOPHBIE CUCTEMBL: Y YEOHUK /ISt
TEXHUKYMOB CBs3U. - ['opsuas nunus-Tenekom, 2007.- 336c¢.: ui.

2. buprokoB C. A. Ludpossie yctpoiictBa Ha MOII-unTErpasbHbIx MUKpocxemax. — M.:
Pagmo u cBs3p, 1990-128 c¢.; wmin. (MaccoBas pagmobubnmoreka; Bemr 1132).

4.4 JnekTpOHHBIEe 00pa30BaTebHbIE pecypChl
[IpoBenenue 3aHATHIA U ATTECTAIMA BOZMOXKHO B IMCTAHIIMOHHOM (popMaTe ¢ IpUMEHEHUEM

CUCTeMbl JUCTaHIMOHHOTO oOyueHusi yHuBepcutera (CHO-LMS) Ha ocHOBe pa3pabOTaHHBIX
kadenpoii AIeKTPOHHBIX 00pa30oBaTeNIbHBIX pecypcoB (DOP) mo BceM pazjenam mporpamMmbl:

Haszeanue 50P Ccblika
IIporpammupoBanue u
POCKTHPOBAHUE https://online.mospolytech.ru/course/view.php?id=3105
MMPOMBIIIJICHHBIX
MHKPOKOHTPOJUJICPHBIX CUCTEM

Pa3paborannsiii DOP BKI0O4alOT MPOMEXKYTOUHBIN U UTOTOBBIN TECTHI.

[Topsimox mpoBeneHus paboT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIUBACTCSA OTAEIbHBIMU
pacropsDKeHUSIMU  TIPOPEKTopa 1o Y4eOHOM padoTe W/WIM LEHTPOM Yy4eOHO-METOIUYECKOU
paboTHI.

Kaxnprii  cryneHT oOecrniedyeH WHAMBHIYaJIbHBIM  HEOTPAHWYCHHBIM JOCTYIIOM K
3NEKTPOHHBIM OuOIHoTekam ynusepcuteta (http://lib.mami.ru/lib/content/elektronnyy-katalog).

Ccpuika Ha 3JIEKTPOHHYIO OuOIMOTEKY:

https://online.mospolytech.ru/course/view.php?id=7621&section=1

4.5 JInuieH3u0HHOE U CBOOOHO pacnpocTpaHsieMoe MpPorpaMMHoe
o0ecrneyenue

1. Easyeda - kpoccmaardgopMeHHass BeO-OPHEHTHPOBAHHAsS cpela aBTOMAaTH3AIlMU
IPOCKTHUPOBAHUS JJIEKTPOHUKHM, BKJIIOYAIONIas B ce0s pPEJakTop NPUHIMIHAIBHBIX CXEM,
penaktop Tomosnoruu neyaTHslx Miat, SPICE-cumynarop, o6nayHoe XpaHWUJIUINE JaHHBIX,
CHCTEMY YIpaBJICHUS MPOECKTAMHU.

2. Microchip Studio - GecrutatHas mpompueTapHas HHTETPHPOBaHHAs Cpeia pa3pabOTKH
(IDE) nnst pa3paOOTKy MpHIOKEHUH uist 8- 1 32-OMTHBIX MUKPOKOHTpPOJUIEpOB ceMeiicTBa AVR.
Cognepxutr xomnuisstop GNU C/C++ u sMynsTop, MO3BOJSIONIMM OTJIAIUTh BBINOJIHEHHE
porpaMMsbl 0e3 3arpy3Kd B MUKPOKOHTPOJLIEP.

3. Proteus 7 (mmm 8- Bepcusi) - MOINHBIA HMHCTPYMEHT IS TPOCKTHPOBAHHS U
MOJICIIMPOBAHMS MEKTPOHHBIX CXEM M IMe4aTHBIX miar. Ilo3Boniser co3maBaTh M TECTHPOBATh



https://online.mospolytech.ru/course/view.php?id=3105
http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1
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CBOM MPOEKThl B BUPTYaAJIbHOH cpele, a TakKe TIeHepupoBaTh HEOOXOAMMBbIE Gailibl A
M3TOTOBJICHUS TIEYATHBIX ILIAT.

4.6 CoBpemMeHHBbIe TPO(deccnoHATbHBIE 0a3bI JAHHBIX U HH(OPMAIIUOHHBIE
CIPAaBOYHbIC CUCTEMbI
Poccuiickas HanmoHanpHasa Oubmmoreka Ehttp://www.nlr.ru
OBC «YuuBepcureTckas oudbaunoreka onnaiiny https://biblioclub.ru/index.php
Hayunas snexrponHas 6ubaroreka http://wwwe.elibrary.ru
Poccuiickas rocynapcTBenHas oudimoreka http://www.rsl.ru
O6pasoarenbHas mwiathopma KOPAUT http://www.urait.ru
. «TexaKkcnepT» — CIpaBOYHas CHCTEMa, IPEJOCTaBIISIONAs HOPMATHBHO-TEX HUUECKYIO,
HOPMAaTHBHO-TIPABOBYIO0 HH(POPMAIIHIO https://TexdKcnepT.canT/
7. DnextpoTexHuueckas oudmunoreka «jaek.py» https://www.elec.ru/library/info/
8. Netelectro. HoBoctu snektporexHuku, obopynosanue. Mudopmarus 0 KOMIaHHIX H
BBICTaBKaX, CTaThbu, 00baBiIeHus. https://netelectro.ru/
9. DnektporneHTp. http://electrocentr.info/

ok wWwnE

5 MarepuaibHO-TEXHHYECKOE o0ecrieueHue

JUia  mpoBedeHMs] JIEKUUMOHHBIX 3aHATUM HCIOJIB3YIOTCS ayJUTOPUHU, OCHAILEHHBIE
KOMIIbIOT€PAMHU, UHTEPAKTUBHBIMU JOCKAMH, MYJIbTUMEIUNHBIMU IPOEKTOPAMU U HKPAHAMMU:
B-307 u aymutopun obmiero ¢onma. s mpoBeAeHUss CEMUHAPCKUX M JIAOOPATOPHBIX padboT
ucnone3yercs ayauropusi: B-306 u aynutopun B THHOBammoHHO-00pa30BaTeIbHOM KOMILIEKCE
«TexHOrpan», KOTOpBIN pacnoiokeH Ha Teppuropuu B/IHX.

6 MeToauyeckue peKOMeHIAINU

6.1 MeToauyeckune peKOMeHIAMH JIA MPenoaBaTesisi M0 OPraHu3alnuu
o0yueHust

6.1.1 IlpenogaBarens OpraHu3yeT INpenoJaBaHUe JUCHUIUIMHBI B COOTBETCTBHHM C
TpeOoBanusiMu «llonmoxxenuss 00 opraHuzanuu o0pa3zoBaTENbHOTO Ipolecca B MOCKOBCKOM
HNOJUTEXHUYECKOM YHUBEPCUTETE U €ro (QUIIHanaxy, yTBepkKIEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2 Ha mepBOM 3aHSTHH TPENOAaBaTeNlb JOBOJIUT JI0 CBEACHUS CTYACHTOB COJIEpYKAHHE
paboueii nporpammsl aucruriuHbl (PIII).

6.1.3 IIperogaBarens 0COOCHHO OOpamaeT BHUMAHHUE CTY/ICHTOB Ha:

— BUIBl M (GOpMBI TNPOBEIACHUSA 3AHATUHA 1O JUCLUUIUIMHE, BKIIOYas IOPSI0K
NPOBEIECHUS 3aHATUI C MPUMEHEHHEM TEXHOJIOTMH JUCTAHIIMOHHOTO OOY4eHUus U
CHUCTEeMBbl  JucTaHIMOHHOTO oOyuenust yHuBepcutera (CHO  MockoBckoro
[Tonurexa);

— BUJBI, COJIEpP)KaHUE U TOPSAIOK MPOBEACHMSI TEKYIIEro KOHTPOJII YCIEBAaeMOCTH B
COOTBETCTBUU C (POHJIOM OIIEHOUYHBIX CPE/ICTB;

— (QopmMmy, coiepkaHWe U TOPSAOK IPOBEACHHUS IPOMEXKYTOUHOH aTTecTaluu B
COOTBETCTBUH € (DOHJIOM OLIEHOYHBIX CPEACTB, peaycMoTpeHHbM PIT/L.

6.1.4 TlpenogaBaTellb JOBOJUT IO CBEICHHUS CTYACHTOB TpaUK BBHITIOJHCHHS YIeOHBIX
pabort, npexycmoTtpenHbix PII/I.

6.1.5 IIpenogaBaTenh peKOMEHIYET CTYJIEHTaM OCHOBHYIO M JIOMIOJIHUTEILHYIO JIUTEPATYPYy.

6.1.6 IlpenonaBarens MpenoCTaBiseT Iepe MPOMEKYTOUHOM aTTecTanuel (3K3aMeHOM WU
3a4€TOM) CIIMCOK BOIIPOCOB VISl IOATOTOBKH.


http://www.nlr.ru/
https://biblioclub.ru/index.php
http://www.elibrary.ru/
http://www.rsl.ru/
http://www.urait.ru/
https://www.elec.ru/library/info/
https://netelectro.ru/
http://electrocentr.info/
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6.1.7 IlpenomaBaTenu, KOTOpbIC MPOBOMAT JEKIIMOHHBIE M TMPAKTHYECKHE (CEMHHApPCKHUE)
3aHATUS, COTIACYIOT TEMAaTHUECKUH TJIaH MPAKTUUECKUX 3aHATUH, YTOOBI UCIIOIB30BATH SAMHYIO
cucreMy 0003HauEHHH, TS PMHUHOB, OCHOBHBIX TIOHSATHIA JUCIUTUINHBL.

6.1.8 Ilpu mOArOTOBKE K CEMHHAPCKOMY 3aHATHIO IO MEPEYHIO OOBSBICHHBIX TEM
IpernoiaBaTell0 HeoOXOAMMO YTOYHUTH IUTAH HMX MpoBeAeHus, cornacHo PIIJI, mpomxymartb
(OpMYITMPOBKH H COZIEpKaHHE YIeOHBIX BOIPOCOB, BBIHOCUMBIX Ha 00CYXKICHHE, 03HAKOMUTHCS
C IMepPeYyHEeM BOTIPOCOB TI0 TEME CEMHHAPA.

B xoze cemmuHapa BO BCTYHNHTEIHHOM CIIOBE PACKPBITH MPAKTUYECKYIO 3HAYUMOCTH TEMBI
CEMHHAPCKOT0 3aHATHS, ONPEICIIUTh TOPSIIOK €ro MPOBEICHUS, BpeMsi Ha 00CYXKIIEHUE KaXKIOTO
yuebHoro Borpoca. Mcrnons30BaTh (GPOHTANBHBIA ONPOC /1aBasi BO3MOXXHOCTH BBICTYITUTH BCEM
CTYICHTaM, IPUCYTCTBYIOIINM Ha 3aHSATUH.

B 3aki1rounTensHONW YacTH CEMHUHAPCKOTO 3aHSTHS CIENyeT MOJBECTH UTOTHU: JIaTh OLIEHKY
BBICTYIUICHUH Ka)XJIOTO CTYJICHTa W Y4eOHOW TPYIIbI B LEIOM. PacKpbITh MOJOXHTEIbHbIC
CTOPOHBI ¥ HEAOCTATKA IIPOBEIECHHOTO CEMUHAPCKOTo 3aHATHS. OTBETHTh HAa BOIPOCHI
CTYZICHTOB. Bb11aTh 3a1aHuUs ISl CAMOCTOSTEIBHOM MOJITOTOBKH K CICIYIONIEMY 3aHITHIO.

6.1.9 IlemecooOpa3Ho B X0j€ 3alIMTHl JTAOOPATOPHBIX PabOT 3a/laBaTh BBICTYMAOIIUM U
ayJUTOPUN JOMOJHHUTEIBHBIC U YTOYHSIOUIME BOIPOCHI C LEIBIO BBISICHCHHUS WX TMO3UIMHA IO
CYIIECTBY 00CYKIaeMbIX TPOOIEeM.

B03M0OKHO MpoBeIcHUE 3aHATHIA U aTTECTAIMid B TMCTAHIIMOHHOM (popMaTe ¢ MPUMEHEHUEM
CUCTEMBI AUcTaHIMOHHOro o0yueHus: ynusepcutera (C/1O Mockosckoro [lonurexa).

6.1.10 Ilopsmox mnpoBeaeHuss pabOT B JUCTAHIMOHHOM (opmare ycTaHaBIUBAETCS
OTJENFHBIMU PACHOPSDKEHUSIMH TIPOPEKTOpa Mo ydeOHOH paboTe W/WiM UEeHTpOM ydeOHO-
METOAMYECKON PaOOTHI.

6.2 MeTroauueckue yKazaHus /151 00y4AIOIIUXCS M0 OCBOEHH IO TUCITUTIJIMHBI

6.2.1 CtyneHty HEOOXOAUMO COCTaBHUTH JJIsl ce0sl rpadK BEHITTOHEHUS y4eOHBIX padoT,
npenycmorpenHslx PITJI ¢ yuérom TpeGoBaHMil Ipyrux AMCLUIUIMH, U3y4aeMbIX B TEKYIIEM
CEMeCTpe.

6.2.2 Ilpu npoBeneHUM 3aHATUN U MPOLELYp TEKyIIed M IMPOMEKYTOUHOW aTTecTallH C
MCIIOJIb30BaHUEM HMHCTPYMEHTOB MH(GOPMallMOHHON 00pa30BaTeNbHOM Cpeibl JUCTAHIIMOHHOTO
oOpa3zoBanus ynusepcutera (CO MockoBckoro Ilonurexa), kak BO BpeMsi KOHTAaKTHOU pabOoThI
C NpernojaBareieM, TaK U BO BPEMs CaMOCTOATENBHON pabOThI CTYIEHT JIOJKEH O00eCHeuuTh
TEXHUYECKYI0 BO3MOXKHOCTh JHWCTAHIMOHHOTIO MOJKJIIOUEHUS K CUCTEMAaM JUCTAHIIMOHHOTO
oOyuenus. Ilpu OTCyTCTBUM Takol BO3MOXXHOCTH OOCYAMTH CHUTYallUIO C IpernojaBaTesieM
JUCLIATIIVHBIL.

6.2.3 K mpoMexyTo4HOM aTTecTalvu JOMYCKAIOTCs TOJIBKO OOydaroIIuecs, BHIOJHUBIINE
BCE BH/JIbI yueOHOI paboThl, MpeaycMOTpeHHbIe pabouei mporpammoit nucruminas (PI1IT).

7 ®OoH/1 OLIEHOYHBIX CPE/ICTB
7.1 MeToabl KOHTPOJISl M OLlEHUBAHMS Pe3yJIbTATOB 00y4YeHUsl
®opma NPOMEKYTOYHOM ATTECTALMM B LLIECTOM CeMecTpe: 3a4er.
[TpomexyTouHast artectanus oOydaromuxcs B Gopme 3auéra NpOBOAUTCS MO pe3yabTaTaM
BBITMIOJTHEHHSI BCEX BUJOB Y4eOHOU pabOThl, MPENyCMOTPEHHBIX Y4YEOHBIM IJIAHOM IO JTAHHOU
AUCHUIITIMHE, HOpU 3TOM YYUTBIBAKOTCA PC3YJIbTAThl TCKYIICTO KOHTPOJSA YCIICBACMOCTH B

TedeHue cemectpa. OLEHKa CTENeHU AOCTHKEHUS 00yJarolMMHUCS IITAHUPYEMBIX Pe3yJIbTaToB
oOyuennss mo aucuumuHe «[IporpamMmmupoBaHne M TPOCKTHPOBAHUE IPOMBIIIICHHBIX
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MHUKPOKOHTPOJUIEPHBIX ~CUCTEM» MPOBOAUTCA MPEMNoJaBaTeIeM, BEAYIIUM 3aHATUS 110
JUCLUIUIMHE METOJO0M 3JKCHEPTHOM oueHkH. [[o uroraM mnpoMEexyTOYHOW arTecTaluy I10
JUCIUINIMHE BBICTABIISICTCS OICHKA «3aUTCHO)» UM «HE 3aUTCHO.

K mpomexxyTouHoil arrectauuu AOMYCKAKOTCS TOJBKO CTYJIEHTHI, BBIIOJHUBIINAE BCE BUJIBI
ydeOHOH  paboTHI, MPEAYCMOTPEHHBIE  paboueid MPOTrpaMMoOit I10 JHACITATIIMHE
«IIporpaMmupoBaHre€ M NPOCKTUPOBAHUE IPOMBIIUICHHBIX MHUKPOKOHTPOJUIEPHBIX CHCTEM»:
BBITIOJIHWJIM M 3alllUTHIIA JTa0OpaTopHbIe pabOThl, a TAKKE BBIMOJTHWIM TECTOBBIC 3aJIaHUS B
cucteme LMS.

(I)opMa l'lpOMe)KyTO‘IHOi/i aTTeCTallui B CCABMOM CEMECTPE: IK3aMCEH.

[Tpomexyrounass arrectamusi oOydaromuxcss B (QopMme 23K3aMeHa MPOBOJUTCS TIO
pe3ysIbTaTaM BBITIOJHEHUS BCEX BHUIOB YUEOHOH pabOThI, MPETYCMOTPEHHBIX YUCOHBIM IJIAHOM
M0 JaHHON NUCUUIUIMHE (MOJIYJI0), IPH 3TOM YUYUTBHIBAIOTCS PE3YJbTAThl TEKYIIET0 KOHTPOJIS
yCcIeBaeMOCTH B TeueHue cemecTpa. OlleHKa CTeNeHH JOCTHXKEHUS OO0y4JarolMMHCS
IUTAHUPYEMBIX Pe3yIbTaTOB OOYUYECHHUS MO TUCIUILINHE (MOYJIIO) IPOBOAMUTCS MIPEIIO aBaATEIIEM,
BEAYIIUM 3aHATHS 10 JUCHUILUIAHE (MOIYJH) METOJIOM JKCIEpTHOW omeHku. [lo wmrToram
HpOM@)Ky’TO‘-IHOfI arrecraguu 110 AUCHOUIIIIMHC (MOIIyJ'IIO) BBICTABJIACTCA OLICHKA <«OTIIMYHO»,
«XOPOIIIO», «yIOBICTBOPUTEIHLHO» UIIH «HEYIOBICTBOPHTEIILHOY.

K HpOMG)KyTO'—IHOfI aTrrecraiguun IIOHyCKaIOTCﬂ TOJIBKO CTYIICHTBI, BBIITOJIHUBINNEC BCC BUBI
yuyeOHOl ~ paboThl,  NPEIYyCMOTPEHHbIE  paboyeid  mporpaMMoil MO  JUCHUILTHHE
«IIporpaMMupoBaHrEe M INPOEKTUPOBAHUE IPOMBIIUICHHBIX MHUKPOKOHTPOJUIEPHBIX CHCTEMM:
BBINIOJHIIIA M 3alIUTHIM Ja0OpaTOpHble padOThl, a TAKKE BBIMOJHWIA TECTOBBIC 3aJaHHS B
cucreme LMS.

7.2 lllkana v KPpUTEPUH OLIEHMBAHUSA Pe3yJIbTATOB 00y4eHH

[IIxana oneHNBaHUs PE3yJbTATOB IPOMEKYTOUYHOM aTTECTALMHU «324€T» U UX OIIMCAHUE:

HIkana oneHUBaHUA Kpurepuii onennBanust

BrimonHeHs! Bce BUIBI y4eOHOM paboThl, MPEAyCMOTPEHHBIE YIEOHBIM
maHoM. CTyZIEeHT JIE€MOHCTPUPYET COOTBETCTBUE 3HAHWM, YMEHHI,
HaBBHIKOB TMPUBEJEHHBIM B Ta0iHIax TOKa3aTelel, OIrepupyer
MPUOOPETEHHBIMU 3HAHUSMU, YMEHUSMHU, HABBIKAMH, IPHUMEHSIET UX B
CUTyaIUsX TOBBIIIEHHOW CIOXHOCTU. IIpu 3TOM MOryT OBITH
JOTIYIIEHbI He3HAYUTEIbHBIC OMMOKH, HETOYHOCTH, 3aTPYIAHEHUS TIPH
AQHAJTUTUYCCKUX OTEpalMsIX, MMEPEHOCe 3HAHUN W YMEHUW Ha HOBBIC,
HECTaHJapTHBIE CUTYyAINH.

3auTeHo

He BbimonHen onuH wunu  Oosee BUAOB y4yeOHOW  paboThI,
MPEAYCMOTPEHHBIX y4eOHbIM TUTaHOM. CTYIEHT JEMOHCTPUPYET
HETOJIHOE COOTBETCTBUE 3HAHWI, YMEHUW, HAaBBIKOB MPUBEJACHHBIM B
Ta0nMMIaX TIOKa3aTeliel, JOMyCKAIoTCs 3HAYUTENbHBIE OIIMOKH,
MPOSIBJISIETCS. OTCYTCTBUME 3HAHWW, YMEHMM, HABBIKOB IO pPAIY
MOKa3aTeJIe, CTYy/ICHT WCIBITHIBACT 3HAYUTEIIbHBIC 3aTPYJAHCHUS TPH
ONEPUPOBAHUM 3HAHUSAMH U YMEHUSMH IPU UX MEPEHOCE HAa HOBBIC
CUTYaIIWH.

He 3auteno

[Ikana oneHUBaHUS Pe3yIbTaTOB IPOMEKYTOUHOM aTTECTAIMU «IK3aMeH» U UX ONHCaHHE:
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IlIkana oyenusanusn Kpumepuit ouenueanusn

Buvinonnenst 6ce 6uobi yuebHou pabomol, npedycmompeHnuvie y4eOHbIM
nianom. CmyoeHm O0emMoHCmpupyem coOmeemcmeue 3HaAHUull, YMeHul,
HAaBbIKOG NPUBEOEHHLIM 6 MmaAbauyax nokasameneu, onepupyem
npuobpemenHbIMU 3HAHUAMU, YMEHUSMU, HABLIKAMU, NPpUMEHsem Ux 8
CUmMyayusx nosevlueHHou croxcHocmu. Ilpu smom moeym Ovimb
O0onyueHvl He3Hayumenbhvle OUUOKU, HEMOYHOCMU, 3ampPyOHeHUs NpU
AHATUMUYECKUX ONnepayusx, nepeHoce 3HAHUN U YMEHUl Ha HOeble,
HecmaHoapmmusie cCumyayuu.

Omauyno

Buvinonnenst 6ce 6uovl yuebnoti pabomul, npedycmompenHvie yueOHbIM
nianom.  Cmyoenm — OeMOHCmMpuUpyem — HEnoiHoe,  NPAGUTIbHOE
Xopowio coomeemcmeue 3HAHUL, YMeHUl, HABbIKOG8 NPUBEOEHHbIM 6 MabIuyax
nokazameneu, Jaubo ecau npu  dmom  Oviiu  donyujenol  2-3
HecyujecmeenHvle OUUOKU.

Buvinonnenst 6ce uovl yuebHotl pabomol, npedycmompenHvle y4eOHbIM
naanom. Cmyoenm OeMoOHCmpupyem coomeemcmeue 3HaAHuil, 6
KOMOPOM Oc6eweHa OCHOBHAs, Hauboee 8aXiCHAas 4acmb Mamepuad,
HO npu 3Mom OOnYyueHa 00HA 3HAYUMeNbHAs OWUOKA UYL HEMOYHOCMb.

Yooeremeopumenvuo

He evinonnen ooun uiu  6onee 6u008  yueOHoOU  pabomel,
npeoyCMOmMpeHHbIX yuyeOHbiM naanom. Cmyoenm OeMoHcmpupyem
HeNoIHoe COOMEEemcmeue 3HaHUll, YMeHUll, HABbIKO8 NPUBCOCHHbIM 6
mabauyax nokazameneu, OONYCKAIOMCA 3HAYUMENbHble OWUOKU,
NPOSGNAEMCsL  OMCYMCMeEUe 3HAHUL, YMEHUll, HABbIKO8 NO  psdy
nokasameineu, CMyOeHm UCHbIMbléaem 3HAYUMEeNbHble 3aMpPYOHeHUs
npuU ONepuUpoOBaHUlY 3HAHUAMU U YMEHUAMU NPU UX NepeHoce HA HOBble
cumyayuu.

Heyooenemsopumenvno

7.3 OueHoYHbIE CPeICTBA
7.3.1 Tekyummii KOHTPOJIb

1. [ToaroToBKa K BBHITOJTHEHHIO, TIPOBEICHUE PACUE€TOB, OPOPMIICHUE OTYETOB | 3aIUTA
71a00paTOPHBIX PadoT.

2. BemmomHeHne MPOMEeXyTOYHOTO i NTOTOBOTO TECTHPOBAHUS 110 OCHOBHBIM pa3Jieiam
IUCIUIUINHEI B cucteMe LMS.

7.3.2 IIpoMe:KyTOYHASI aTTeCTALMA

[IpomexyrouHas arrectanusi B GopMme 3a4éTa TMPOBOAUTCSA MO PE3yNbTaTaM BBIMOJTHEHUS
BCEX BHJIOB Y4eOHOIl pabOThl, IPEIyCMOTPEHHBIX y4EOHBIM IJIAHOM IO JAHHOW IUCLMILIMHE,
IIPU 3TOM YUYUTBIBAIOTCS PE3YNbTATHI TEKYLETO KOHTPOJIS YCIIEBAEMOCTH B TeueHue cemectpa. K
MIPOMEXKYTOUHOM aTTeCTallMM JOIMYCKAIOTCS TOJBKO CTYAEHTHI, BBIMOJIHHUBIIME BCE BHJIbI
yuyeObHOl ~ paboThl,  MpeayCMOTpEeHHble  pabodeil  mporpaMMoil Mo  JUCHUIUIHMHE
«IIporpaMmupoBaHrEe W MPOEKTUPOBAHUE IMPOMBIIIJIEHHBIX MHUKPOKOHTPOJUIEPHBIX CHCTEM»:
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BBINOJIHWIA U 3aAILUTHIM Ja0opaTOpHble pabOThl, @ TaKXKe BBIOJHWIM TECTOBbIE 3aJaHUS B
cucreme LMS.

IIpomexxyTouHass —aTrecTalus MPOBOAUTCS B (oOpME NHCBMEHHOIO JK3aMeHa ¢
MOCJEIYIONM cOoOeCceJOBaHNEM 0 MaTepuajgaMm oTBera. J[s Jormycka K 3K3aMeHY CTYICHTHI
JIOJDKHBI BBIMOJIHUTG U 3allIUTUTH J1JAOOpaTOpHbIE pabOThl. DK3aMEHALMOHHBIM OMIIET CONEPKUT
JIBa TeOpeTH4ecKuX Borpoca. CrIMCOK BOIIPOCOB, BBIHOCUMBIX Ha 3K3aMEH, BBIJAETCS CTYJAEHTAM
Ha [EePBOM 3aHATHUHU. {11 MOArOTOBKM M HAllMCaHMs OTBETA Ha OWJIET CTyAEHTY Bblaensercs 40
MUHYT. B mpomecce mpoBeneHuss coOeceqoBaHUS CTYACHTY MOTYT OBITh  3a/1aHBI
JIOTIOJIHUTEIIBbHbBIE BOIIPOCHI, HE BBIXO/AIIUE 32 PAMKHU U3Y4EHHOTI0 Kypca.

Bomnpocekl Kk 3k3ameny:

1. Ilepudepuiinbie yctpoiictBa MukpokoHTposiepoB AVR cemeiictBa Mega.

2. ApxurekTypa siapa MukpokontpossiepoB AVR cemericta Mega.

3. ITamsaTe nporpamm MukpokoHTposuiepoB AVR cemeiictBa Mega.

4. Cratnueckoe O3Y mukpokonTposuiepoB AVR cemeiictBa Mega.

5. Peructpsi obmiero HazHaueHUs: MUKpoKOHTposuiepoB AVR cemeiictea Mega.

6. Peructpsl BBoga/BeIBOIa MUKpOKOHTpOILIepoB AVR cemelictBa Mega.

7. CriocoObI afpecanyiy mamMsaTH JaHHBIX MUKpoKoHTposuiepoB AVR cemeiictBa Mega.

8. DuepronezaBucumas mnamiaTh gaHHeix EEPROM wmmkpoxontpomnepoB AVR cemeiicTBa
Mega.

9. Peructp cocrosaus SREG mukpokonTpouiepoB AVR cemeiictea Mega.

10. Cuerunk komaHJ MUKpokoHTposuiepoB AVR cemeiictBa Mega.

11. dysxnmoHMpOBaHKE KOHBEHEpa 00padOTKK KOMaH MUKPOKOHTpoiuiepoB AVR cemericTBa
Mega.

12. KomaHapl YCIOBHOTO M 0€3yCIIOBHOTO Iepexoaa MUKpokoHTpoiuiepoB AVR cemelicTBa
Mega.

13. Komanzs! BbI30Ba oAnporpaMMm MUKpokoHTposuiepoB AVR cemeiictea Mega.

14. Crex muxpoxonTposepoB AVR cemelictBa Mega.

15. TakroBslii reHepaTop ais MUKpokoHTposuiepoB AVR cemeiicta Mega.

16. O6pabotka npepbiBaHMii MHKpOoKOHTposiepoB AVR cemeiictBa Mega oT BHYTpeHHHUX
nepu@epuiHbIX YCTPONCTB.

17. O6paboTka BHEIIHUX MTpepbIBaHUI MUKpokoHTpoiuiepoB AVR cemeiictBa Mega.

18. KondurypupoBaHnue BHIBOJIOB IIOPTOB BBOJIa/BBIBOIa MEKPOKOHTpOIUIepoB AVR cemeiicTBa
Mega.

19. KoHuduryparmoHHbIe SSYUSHKH MUKPOKOHTPOJLICPOB.

20. Pabora ¢ mopramu BBOJ1a/BbIBOIa MUKpOKOHTposuiepa AVR.

21. AmnanoroBo-1(poBo# MpeodpazoBareah MUKpoKoHTpoiuiepa AVR.

22. TloaxmioyeHue JHPKOWCTHKA K MHKpPOKOHTposuiepy. OrmpeeneHne MOJ0KEHUS PYydKH
JKOMCTHKA.

23. Hudpo-ananorosslii npeodpazoBatens Tuna R2R. ®opMupoBaHie aHAIOTOBBIX CUTHAJIOB.
24. Ynpasnenne XXK-mucrmeem LCD-1602.

25. YmpaBieHHe CerMEHTHBIM HHIUKAaTOpoM. CTaTH4ecKUid METO/I.

26. YmpaBieHHe CETMEHTHBIM UHANKATOPOM. JIMHAMHYECKHIT METOI.

27. TlonkmroueHue TAKTOBBIX KHOMOK K MHUKPOKOHTpoJuiepy. IIporpaMMmHBIN M amnmapaTHbIi
cnoco6 0opbOkI ¢ "npede3rom" KOHTaKTOB.

28. AHasoroBblii KoMIIapaTop MUKpokoHTpoiiepa AVR.

29. AmnanoroBo-nindpoBoii mpeodpazoBaTesb MUKpoKoHTpoJuiepa AVR.

30. 8-OuTHBII CHHXPOHHBIN CYETYHK MUKpOoKoHTpoiepa AVR.

31. 16-OuTHBIN CHHXPOHHBINM CYETUUK MUKPOKOHTposuiepa AVR.
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32. 8-OWTHBIN aCHHXPOHHBIM CYETYMK MUKPOKOHTpoJuiepa AVR.

33. Buemnue npepbiBanus MUKpoKoHTposuiepa AVR.

34. W3MmepeHue 4acTOThI BpalleHUs BaJla 3JIEKTPOABUTaTeNs ¢ momMouibio Taiimepos MK.

35. [NoxkmoyeHne TaKTOBBIX KHOMOK K MHKPOKOHTposuiepy. IIporpaMMHBIi M anmmapaTHBIH
crioco0 6opbOkI ¢ "Apede3roM" KOHTAKTOB.

36. INomximroueHne JDKOWCTHKA K MHKPOKOHTposuiepy. OrmpenencHue TMOJOXKEHUS PYYKd
JDKOVMCTHKA.

37. NonkmoyeHne KHONOK K BcTpoeHHOMY ALl MHKPOKOHTpOJIEpa C HCIOJIb30BaHHEM
BECOBBIX pe3ucTopoB. OnpeneneHne HaKaTHs KHOIIKU.

38. Nonxmouenne pgarumka Ttemmeparypsl LM335 wmukpokonTposmnepa. Omnpenenenue
TEMIIepaTyphl 110 YPOBHIO HAIIPSKEHUS Ha 1aTUHKE.

39. Usmepenne Toka ¢ momompio ALl  MUKpPOKOHTpoiulepa TpU  HCHOJIb30BAHHU
HIYHTUPYIOLIETO PE3UCTOpa.

40. TNonkmoYeHrne K MUKPOKOHTPOJIIEPY OJJTHOBPEMEHHO HE MEHEE IBYX aHAIOTOBBIX JTATYNKOB.
OnpezneneHue NokazaHUN Kaxo0ro.

41. PexxuMbl TOHMYKEHHOTO SHEPTONOTPeOIeHN MUKPOKOHTPOJIJIEPOB.

42. CTopo>XeBOW TaiiMep MUKPOKOHTpOJLIEpa.

43. Croco0sl cOpoca MUKPOKOHTpOJIIEpA.

44. DuepronezaBucumas EEPROM mamsate MUKpPOKOHTpoOJILIEpA.

45. 3anmck u urenue nanabix B EEPROM maMsate MukpokoHTpoIuiepa.

46. Iudpo-ananorosslii mpeodpazopateb Tua R2R. @opMupoBaHne aHATIOTOBBIX CUTHAJIOB.
47. V3MepeHne HampaBICHUs BpalleHMs, YacTOTHl BpalleHUs M yIVIa [IOBOpOTa Baia
3JIEKTPOJBUTATENIS C TIOMOIIBIO SHKO/IEPA, MOAKIIOUYEHHOTO K MUKPOKOHTPOJLIEPY.

48. YupaBieHHe cepBOJBUTATENIEM OT 16-OMTHOTO CHHXPOHHOTO CUETYHKA MHKPOKOHTPOJLIEpa
AVR.

49. Pabota ¢ yJIbTPa3BYKOBBIM JAaTYUKOM PACCTOSHUS C TIOMOIIBbIO 16-OMTHOTO CHHXpPOHHOTO
cuyeTyrKa MUKpOKoHTposuiepa AVR.

50. Craruueckuil U AMHAMUYECKUI METO]I YIPaBICHUS CETMEHTHBIM HHANKATOPOM.

51. TIporokou nepeiavu JaHHBIX 110 HHTepdeiicy 1-wire.

52. Jlatumk temmeparypsl DS18B20.

53. ToaxiroueHne 0JHOBPEMEHHO HECKOJIBKUX YCTPOICTB mo 1-wire.

54. Unentudukarop Smart-Button DS1990A.

55. Konrponsnas cymma CRC.

56. PexuMbl Mapa3uTHOTO M BHEIITHETO MMUTAHUS YCTPOMCTB Ha muHe 1-wire.

57. PexuMbl HOHNKEHHOTO SHEPTONOTPEOICHUSI MUKPOKOHTPOJUIEPOB.

58. IlpuHImm paboThl OUITOJIIPHOTO IArOBOTO 3JIEKTPOIBUTATEIIS.

59. IlpunHiun paboThl YHUIIOISPHOTO IArOBOTO 3JIEKTPOABUTATENS.

60. Ilpotokon nepemaun naHHbIX 1o nHTEpdeiicy UART.

61. VYnpasnenue moaynem UART MHKpOKOHTpoOJLIEpA.

62. Ilepenaya nanubix mo UART Mexay IByMsI MUKPOKOHTPOJIIEPAMHU.

63. I[lepenaya nanueix o UART B Tepmunar.

64. IIpeobpazosarens USB-UART.

65. Hacrpoiika ckopocTtu nepenauu nanusix mo UART-untepdeiicy.

66. IIpoTokoun mepenaun JaHHBIX M0 UHTEpdeiicy 1-wire.

67. SPl-unrepdeiic.

68. Pabora ¢ mukpocxemoii ALIIT MCP3201 o SPI-unTepdeiicy.

69. CoenuHeHue IByX MUKPOKOHTpoJiepa o uarepgeiicy SPI.

70. 12C-unTepdeiic.

71. CoenuHeHue IByX MUKPOKOHTPOJIEPOB 1o untepdeiicy 12C.

72. Pab6ora ¢ mukpocxemoii ALITTI MCP3421 no 12C -untepdeiicy.
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73. Pab6ora ¢ mukpocxemoit MCP41010 o SPI-untepdeticy.
74. Pabora ¢ mukpocxemoit PCF8574 mo 12C-untepdeiicy.



