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1 Henu, 327244 ¥ IJIAHUPYEMbIe Pe3yJIbTaThl 00y4eHH s 10 JMCUUIIHHE
«IIporpaMmMupoBaHue U MPOEKTHPOBAHME MPOMbILILJIEHHBIX
MHKPOKOHTPOJJIEPHBIX CHCTEM»

Henbro  m3yyenmss  gucuuiuinHel  «lIporpammupoBaHne U = NPOEKTUPOBAHUE
IIPOMBIIIICHHBIX MUKPOKOHTPOJUIEPHBIX CUCTEM» SBIIACTCS OBJIAJCHUE CTYyNCHTaMU HAaBBIKAMU
IPOrPaMMUPOBAHUS W IPOEKTUPOBAHMSI TPOMBIIIIEHHBIX MHKPOKOHTPOJUIEPHBIX CHCTEM
IIPOMBIIITICHHON 3JIEKTPOHUKH.

3agayamMu M3y4eHHs TUCIMIUIMHBI SBIISIOTCS MPUOOPETECHUE CTYACHTAMH 3HAHUI:

- IpUHLKIA pabOThI NepUPEPUIHBIX YCTPONCTB MUKPOKOHTPOJLIEPA;

- (pyHKIIMOHUPOBAHMSI MUKPOKOHTPOJLIEPOB;

- OCHOB s13bIka CH, HEOOXOIUMBIX ISl IPOTPAMMHUPOBAHMSI MUKPOKOHTPOJLIEPOB;

- OCHOBHBIX IOHATUH, TEPMUHOB W ONpeAeNeHUWH B  OOJACTH  MPOMBIIUIEHHBIX
MUKPOKOHTPOJUIEPHBIX CUCTEM.

IInanupyemsbie pe3yiabTaTbhl 00y4eHHs, COOTHeCeHHbIe ¢ ycTaHoBJeHHbIMH B OITOII
BO unaukaTopamu 10CTHKEHUS KOMIIETEHIUI.

OOyuenne mno mucuuiimHe «lIporpaMMupoBaHue M MPOEKTHPOBAHUE MPOMBIIIIICHHBIX
MHUKPOKOHTPOJUIEPHBIX CHCTEM» HAIpaBJIeHO Ha (pOpMUpPOBaHHE y OOYHYAIOUIMXCS CIEIYHOIIUX
KOMIIETEHLIHM:

Kox m HaumMeHoBaHue KOMIIETECHIINH NHauKaTopbl 10CTHKEHUS KOMIIETEHIIUH
IIK-1. Crioco6eH yyacTBOBaTh B NIIK-1.1. Ucnons3yeT METOAUKHI
MIPOCKTUPOBAHUHU OOBEKTOB MIPOCKTUPOBAHUS TTPOMBIITUICHHBIX
npodeccroHaABHOMN IeATEIPHOCTH MUKPOKOHTPOJIEPHBIX CUCTEM

HIIK-1.2. PaccunthiBaeT mapaMeTpbl
MIPOMBIIUIEHHBIX MUKPOKOHTPOJIIEPHBIX CUCTEM
HIIK-1.3. ITpumeHsieT MeTobl MPOESKTUPOBAHHS,
HUCHIBITAaHUN U AUXAarHOCTUKH POMBIINIJICHHBIX
MUKPOKOHTPOJUIEPHBIX CHCTEM

2 MecTO AUCHUIIIMHBI B CTPYKTYpe 00pa3oBaTeibHOi NPOrpaMmbl

JlucuumimHa OTHOCUTCS K 4YacTd, (OpPMUPYEMOH Y4YaCTHHKAaMHU OOpa30BaTEIbHBIX
oTHomeHui 6;10ka b1 «Jluctunauabl (MOIYIIN ).

JlucuuiinHa B3aMMOCBS3aHa JIOTUYECKU U COAEPIKATEIHHO-METOUYECKH CO CIEAYIOUTUMU
mucruniuaamu OOIT:

- ®u3uKa;

- DNEeKTPOHUKA;

- DIIEKTPOTEXHUYECKOE U KOHCTPYKIIMOHHOE MaTePUAIOBE/ICHICE;

- DIIeKTpUYECKIE MAITHHBI.

3 CTpyKTypa U coJepkaHue JUCHUIINHbBI

OO0mmast TpyJ0eMKOCTh JUCIUILTMHBI COCTABIIACT § 3a4eTHBIX enuHUI (288 akameMUIecKux
4acoB).

3.1 Buasl yueOHoil paGoThl U TPY10E€MKOCTh
(mo popmam oOyueHus)



3.1.1 Ounas opma 0OyueHus

Ne B G101 DAG KouunvecTBo CeMecTpbl
w/n U y4eOHO# padoThl 4ACOB 5 7
1 | AyauTopHble 3aHATHS 144 72 72
B Tom uncne:
1.1 | Jleknuu 36 18 18
1.2 | CeMuHapcKue/MPaKTUYECKUE 3aHATUS 72 36 36
1.3 | JlabopaTopHBbIC 3aHATHS 36 18 18
2 | CamocrosiTesibHas padoTa 144 72 72
B Tom uncne:
2.1 | O6yuenue B cucteme LMS 36 18 18
2.2 | [loarotoBka K MPakKTUYECKUM U 36 18 18
71a060paTOPHEIM paboTam
2.3 | [loagroroBka K MpOMEXKYTOYHOM aTTECTALMKN 36 36 36
3 | IlpomexkyTouyHasi aTTecTanus
3auet/aud.3auer/sK3aMeH 3auer JK3aMeH
Hroro 288 144 144
3.2 TemaTu4ecKkui MJIaH U3y4YeHHUs JUCHUILIUHBI
TpyroeMkocTs, yac
AyauTopHasi padora
Camo
Ne Pasnenni/Tembl Cemunapck | JJaboparo crost
n/n AUCHMILINHBI Bcero | Jlexum ue/ pHBIE eabi
U MPAKTUYECK | 3aHATHUS an
pado
ue 3aHATUS 12
BBoanas yacTh 2 - - -
1 Pa3znea 1. PadoTra ¢ OCHOBHBIMH 184 20 46 24 92
nepudepuitHbIME MOIYJIAMU
MHKPOKOHTPOJLIEPOB.
1.1 Tema 1. ApxuTeKkTypa COBpEMEHHBIX 4 2 0 0 2
MHUKPOKOHTPOJIJIEPOB.
1.2 Tema 2. [IporpammupoBanue 12 2 2 2 6
MHUKPOKOHTPOJIEPOB. DPbI03-OHUTHI.
1.3 Tema 3. OcHOBEI a361Kka CH 11g 12 2 4 0 6
POrPaMMHUPOBAHHUS
MHUKPOKOHTPOJLIIEPOB.
1.4 | Tema 4. OcHOBBI pabOTHI C MIOPTAMHU 20 2 6 2 10
BBOJIa-BBIBOJIA.
1.5 | Tema 5. Pabora c BHEIIHUMU 16 2 4 2 8
PEPHIBAHUSIMH.
1.6 Tewma 6. PaboTa ¢ momynem 12 2 2 2 6
KOMITapaTopa.
1.7 Tewma 7. Pabota ¢ momynem AIIIL. 20 2 6 2 10
1.8 | Tema 8. PaboTta ¢ MmoaymsiMu 8-OMTHBIX 28 2 8 4 14




TaliMEpPOB-CYETUHUKOB.
1.9 Tewma 9. Pabota ¢ momynem 16-6utHOTO 28 2 8 4 14
TarMepa-cYETUHKaA.
1.10 | Tema 10. CtoposxeBoi Taiimep u 19 1 4 4 10
PEeXUMBI TOHUYKEHHOTO
OHEPronoTPeOICHUS COBPEMEHHBIX
MUKPOKOHTPOJLIIEPOB.
1.11 | Tema 11. Pabora c EEPROM-namsThio 11 1 2 2 6
MUKPOKOHTpPOJLIEpA.
2 Pa3nea 2. PaGora ¢ natepgeiicamu 104 14 26 12 52
IIMH TaHHBIX.
2.1 | Tema l. Pabora c unrepgeticom SPI. 28 4 6 4 14
2.2 | Tema 2. Pabora ¢ untepdeticom 12C. 28 4 6 4 14
2.3 | Tema 3. Pabora c untepdericom UART. 28 4 8 2 14
2.4 | Tema 4. Pabora ¢ untepdericom 1- 20 2 6 2 10
Wire.
Hroro 288 36 72 36 144

3.3 Conep:xkanue TUCUMILTHHBI

BBoanasi yacrtnb.
[Ipenmer, 3agaun U colepkaHue AUCHUILTUHBL OOmuMe CBeACHHS 00 JIEKTPUYECKUX U

JMIEKTPOHHBIX ammnaparax. OCHOBHBIE XapaKTEPUCTUKU M KIAacCU(PUKALUA DJIEKTPUUYECKUX U
JIEKTPOHHBIX anmnapaToB. CTpyKTypa Kypca, €ro MECTO M pOJIb B HOJAIOTOBKE CIELUAIMCTA,
CBSI3b C IPYTMMH JTUCHUIUIMHAMHU.

Paznen 1. Padora ¢ ocHOBHBIMM NepupepuilHBIMUA MOAYJISIMH MUKPOKOHTPOJLIIEPOB.

Tema 1. ApxuTeKkTypa COBpEeMEHHbIX MUKPOKOHTPOJJIEPOB.

OcobeHHOCTH apXUTEKTYphl COBPEMEHHBIX MUKpOKOHTposuiepoB PIC, AVR u STM.

Tema 2. IlporpamMupoBaHre MUKPOKOHTPOJLIEPOB. Pb103-0UTHI.

Haznauenue u 0coOEHHOCTH MPOrpaMMHUPOBaHUS (BI03-OUT MUKPOKOHTPOIIEPOB.

Tema 3. OcHoBblI si3bIKka CH IS IPOrPaMMHUPOBAHUS MUKPOKOHTPOJLJIEPOB.
Jlornueckue u apudmMeTHuecKue onepanuy, HUKIbl U YCIOBHBIE OnepaTopsl s3bika Cu ams

POrpPaMMHUPOBAHUS MUKPOKOHTPOJIJIEPOB.

Tema 4. OcHOBBI pad0ThI ¢ NOPTAMH BBOAA-BbIBO/IA.
VYnpaBieHne NOPTOM BBOJAA-BBIBOAA MMKPOKOHTpOJIIEpa. YTpaBIEHHE CETMEHTHBIMU

HWHJAUKATOpaMU U 3HAKOCUHTC3UPYIOIIHUM JUCIUICEM C IIOPTAa BBOAA-BbIBOJda MUKPOKOHTPOJUICPA.

Tema 5. PaGoTa ¢ BHENIHUMM NPEPbIBAHUSIMHU.

CunThIBaHHE COCTOSIHUI KHOIOK U paboTa C SHKOJIEPaMH 110 BHEITHUM MPEPHIBAHUSM.

Tema 6. PaGora ¢ moayjiemM KoMnaparopa.

[Tpuniun paboTel ¢ KOMIIAPATOPOM MUKPOKOHTpOJLIEpa Ha MPAKTUYECKUX MTPHUMEpaXx.

Tema 7. PaGora ¢ moayaem AIIIL.

PabGora c anamoroBeiMM agatuukamu ¢ mnomouibio ALIIl. M3mepenue HampspkeHus,

npeBsbImaroniero onopHoe. uddepennmanbupiii peskum uamepenus ALTL.

Tema 8. PaGora ¢ MoagysiMu 8-OMTHBIX TaliMepPOB-CYETYHKOB.
Pexxumpr pabotet Normal, CTC, Fast PWM u Phase correct PWM 8-6utHoro taiimepa.
M3mepeHne CKOpPOCTH BpAIICHUs Baja 3JIEKTPOJABUTATENS IO SHKOAEPY C IMOMOIIBIO §-

outHOrO Taiimepa. IlocTpoeHne dYacoB peadbHOTO BpEeMEHHW Ha 8-OMTHOM TaiimMepe B
ACUHXPOHHOM PEXKHUME.




Tema 9. PaGora ¢ moaysem 16-0uTHOrO TailiMepa-cu4éTYnKa.

Pexxumpl pabotet Normal, CTC, Fast PWM u Phase correct PWM 16-6utHoro TaiimMepa.

W3mepenue cKOpoCTH BpalleHMs Baja 3JIEKTPOABUIATENs MO SHKOAEpPY C Momouplo 16-
ouTtHOTO TaiimMepa. Mcnonb3oBanue 16-0uTHOTO TaliMepa B paboTe C YIbTPa3BYKOBBIM JIaTYUKOM
paccTosHuS.

Tema 10. CroposkeBoii TaiiMep M PpeKMMbl TOHUKEHHOT0 JHEPromoTpedIeHust
COBPEMEHHBIX MUKPOKOHTPOJLIEPOB.

Hcnonb30BaHne CTOPOKEBOTO TaiiMepa W PEKHMMOB MOHMKEHHOTO 3HEPronorpediaeHus
MHUKPOKOHTPOJLIEPA.

Tema 11. Padora ¢ EEPROM-naMsATb10 MUKPOKOHTPOJLJIEPA.

Coxpanenue 1 uyteHue JaHHbIX UX ssueek EEPROM-namsiTu MUKpoKOHTpoJuIepa.

Pasnea 2. PaGora ¢ naTepgeiicaMu IIMH TaHHBIX.

Tema 1. Padota ¢ nnrepgeiicom SPI.

CBsi3p JBYX MHUKpOKOHTpoJuiepoB 10 SPl-mnTepdeiicy. Ilomkmodenue mudpoBoro
norennuomerpa MCP41010 u ALIIT MCP3201 o SPI-untepdeticy.

Tema 2. Pa6ora ¢ uarepgeiicom 12C.

CBs3b 1ByX MHUKPOKOHTpOJIepoB 1o [2C-untepdeiicy. [Toakmouenne pacimpurens NopToB
PCF8574 u ALIII MCP3401 no [12C-unrepdeiicy.

Tema 3. Padora ¢ uarepdeiicom UART.

Ces3p 1Byx MuKpokoHTposuiepoB nmo UART-unTepdeiicy. CBs3b MHUKPOKOHTpOJUIEpA IO
UART-unTepdeiicy ¢ mnepcoHaqbHbIM KOMIBIOTEPOM. YTIpaBiICHUE Yepe3 TEPMUHAIBHYIO
nporpammy. OCHOBBI CO3JaHUs NPWIOKEHHH B mporpamme Lazarus st ynpaBieHHS
MHUKpOKOHTposuiepoM. MHTepdeiic mporpaMmmbl, OTIpaBKa W MOJIYYEHHUE JAaHHBIX, MMOCTPOCHHE
TabnuIl ¥ TpadKOB, COXPAaHEHHE JTAHHBIX.

Tema 4. Pabora ¢ unrepgeiicom 1-Wire.

CBs13b JByX MUKPOKOHTPOJUIEPOB 10 1-wire uatepdeticy. Urenne 1-button metok mo 1-wire
untepdeiicy. Pabora ¢ qarunkamu temneparypsl DS18B20 mo 1-wire unrepgeiicy.

3.4 TemaTuKka CeMUHAPCKUX/TIPAKTHYECKUX M J1a00PATOPHBIX 3aHATHH
3.4.1 CemnHapckue/pakTHYeCKUE 3AHATHS

IIpakTuyeckoe 3ansaTue Nel. [IporpammupoBanne Qprro3-0UT MEKPOKOHTPOJIEPOB.

IIpakTnyeckoe 3ansaTue Ne2. Jlornueckue u apupmeTHuecKue onepanuu s3pika Cu s
IPOrpaMMHUPOBAHUSI MUKPOKOHTPOJIJIEPOB.

IIpakTnueckoe 3ansaTme Ne3. Iluknel M yciaoBHblE omneparopbl si3bika Cu i
IPOrpaMMHUPOBAHUSI MUKPOKOHTPOJIJIEPOB.

IIpakTnueckoe 3ansaTHe Ne4. YrpapieHue NOpToM BBO1a-BbIBOJIa MUKPOKOHTPOJIIEPA.

IIpakTnyeckoe 3ansaTue NeS. YnpasieHrne CErMEHTHBIMUA WHAUKATOPAMHU € MOPTa
BBO/Ia-BbIBOIa MUKPOKOHTPOJLIIEPA.

IIpakTuyeckoe 3ansaTHe Ne6. YnpasieHrue mopToM BBOJ1a-BbIBOIa MUKPOKOHTPOJLIEPA.
VYpaBiieHr€e 3HaKOCUHTE3UPYIOLUM IUCIIIIEEM.

IMpakTnyeckoe 3ansiTue Ne7. C4UTHIBAHHE COCTOSIHUM KHOMOK 11O BHEIIIHUM
MIPEPHIBAHUSIM.

IpakTuyeckoe 3ansaTue Ne8. Pabora ¢ s3HKOEpaM¥u 110 BHEIITHUM MPEPHIBAHHUSIM.

IIpakTuyeckoe 3ansitue Ne9. Pabora ¢ komnapaTopoM MUKPOKOHTPOJLIEPA.

IIpakTuyeckoe 3ansaTue Nel(. PaGota ¢ anasioroBsiMu gaTdrkamu ¢ momornbio ALIT.

IIpakTnueckoe 3ansaTue Nell. M3smepenne HanpsKeHUs, PEBBIILIAIOLIETO ONIOPHOE.



IIpakTunuyeckoe 3ansitue Nel2. Jluddepenumansueiii pexum nzmepenns AL
IIpakTuuyeckoe 3ansitue Nel3. Pesxxumel pabotel Normal u CTC 8-6utHoro TaiimMepa.

IIpakTuyeckoe 3ansaTue Nel4, Pexxumsl pabotel Fast PWM u Phase correct PWM
8-OuTHOTrO TaiiMepa.

IpakTnyeckoe 3ansaTue NelS. M3MepeHne cCKOpOCTH BpallleHUsI Bajla JIEKTPOJBUTaTEs
10 PHKOJIEPY € TIOMOIIBIO 8-OUTHOTO Taiimepa.

IIpakTuyeckoe 3ansaTue Nel6. [ToctpoeHne yacoB pealbHOTO BpeMEHH Ha 8-OMTHOM
TaliMepe B aCUHXPOHHOM PEXKHUME.

IIpakTuyeckoe 3ansaTue Nel7. Pexxumsl pabotet Normal u CTC 16-6utHOTO Talimepa.

IpakTuyeckoe 3ansaTue Nel8. Pexxumer pabotel Fast PWM u Phase correct PWM
16-6utHoro Taiimepa.

IpakTnyeckoe 3ansaTue Nel9. MzmepeHnne ckopocTH BpalleHUsI Bajia JIEKTPOIBUTaTes
10 PHKOJIEPY € TToMoIIbI0 16-0uTHOTO Taiimepa.

IpakTuyeckoe 3ansaTue Ne2(. Mcnons3oBanue 16-0utHOro Taiimepa B padbore ¢
YJIbTPa3BYKOBBIM JaTYMKOM PACCTOSHUS.

IIpakTnyeckoe 3ansaTue Ne21. Mcnosb30BaHuE CTOPOKEBOrO TaiMepa
MHUKPOKOHTpPOJLIEPA.

IIpakTuyeckoe 3ansaTue Ne22. Vcrnosb30BaHUE PEKUMOB TOHUKEHHOTO
HHEPronoTpeOICHUS MUKPOKOHTPOILIEPA.

IMpakTuyeckoe 3ansaTne Ne23. CoxpaHeHUE U YTeHUE JaHHBIX UX siueek EEPROM-
naMATH MUKPOKOHTPOJLIEpA.

IpakTuyeckoe 3ansaTue Ne24, CBs3b IByX MUKPOKOHTPOJIIEPOB 1o SPI-unTepdeiicy.

IIpakTuueckoe 3ansitue Ne25. ITogximouenue nudposoro noreHpomerpa MCP41010
o SPI-unTepdeiicy.

IIpakTunyeckoe 3ansaTue Ne26. [Togkmouenne ALIII MCP3201 mo SPI-untepdeiicy.

IIpakTnyeckoe 3ansaTue Ne27. CBsi3b IByX MUKPOKOHTPOIIIEpOB 1o [2C-unTepdeiicy.

IIpakTnueckoe 3anaTue Ne28. Ilogkntouenue pacmupurens nopros PCF8574 no 12C-
uHTEepdeiicy.

IpakTuyeckoe 3ansaTue Ne29. [Moakmouenue ALIIT MCP3401 no 12C-unTtepdeiicy.

IpakTuyeckoe 3ansaTue Ne3(. Csa3b 1ByX MUKpPOKOHTposuiepoB o UART-
uHTEepdeiicy.

IpakTuyeckoe 3ansaTue Ne31. Ces3p mukpokonTposuiepa mo UART-unTepdeiicy ¢
MEPCOHAILHBIM KOMITBIOTEPOM. YTIpaBJieHUE Yepe3 TEPMUHAIbHYIO IPOTPaMMYy .

IIpakTuyeckoe 3ansaTue Ne32. OCHOBBI CO37aHUsI MPUIIOKEHUM B Tporpamme Lazarus
JUTSL yIIpaBIIeHUs MUKPOKOHTpoJuiepoM. MHTepdeiic mporpaMMebl, OTIIpaBKa U MOTyYCHUE
JTAHHBIX.

IIpakTnueckoe 3ansaTue Ne33. OcHOBBI co3aHUs IPUIIOKEHUH B mporpamme Lazarus
IUTsl yIpaBiieHus: MUKpoKoHTposuiepoM. [loctpoenue Tabmui u rpagukoB, coxpaHeHHE JaHHBIX.

IIpakTuyeckoe 3ansitue Ne34. CBs3b IByX MUKPOKOHTPOJUIEPOB 110 1-wire
uHTepdercy.

IIpakTunyeckoe 3ansaTue Ne35. Urenue 1-button metok mo 1-wire uaTepdericy.

IIpakTuyeckoe 3ansaTue Ne36. Pabora ¢ narunkamu remneparypsl DS18B20 no 1-wire
uHTepdeiicy.

3.4.2 JIaGopaTopHBbIe 3aHATHS

JlaGopaTopnas pa6ora Nel. MzydyeHue ocCHOB pabOThl ¢ MUKPOKOHTPOJIJIEPOM.
JladopaTopnasi padora Ne2. 3ydenne paboThl IopTa BBOJa-BhIBOIA.



JlaGopatopnas paGora Ne3. l3yueHue pabOTBl MOAYJS BHEIIHUX IMPEpbIBAaHUN

MUKPOKOHTpPOJLIEpA.

JlaGopaTopnas pa6ora Ne4. M3yueHnue paboTsl MOAYIISI KOMIapaTOpa MUKPOKOHTPOJLIEPA.

JladopaTopnasi padora NeS. M3yuenne padotsl moayist ALIT MukpokoHTpoIiepa.

JlaGopaTtopnas pabGora Ne6. l3yuenue paboThl CHHXpPOHHOTO §-OMTHOTO TaiiMepa-
c4€TYrKa MUKPOKOHTPOJUIEPA.

JlaGopaTtopnas paGora Ne7. V3yuyeHue pabOTBl ACHHXPOHHOTO 8-OMTHOrO TaiiMepa-
c4€TYMKa MUKPOKOHTPOJUIEPA.

JlaGopaTtopnass pabora Ne8. I3yuenue pabotsl 16-OuTHOrO TaliMepa-cuéTumKa
MUKpokoHTpoJiepa. Pexxumblr Normal u CTC.

JlaGopaTtopnas paGora Ne9. I3yuenue pabotsl 16-OuTHOrO TaliMepa-cuéTunka
MUKpOKOHTposuiepa. PWM-pexxumsi.

JlaGopatopnas  paGora  Nel0. M3yuenue  paboThl  CTOPOKEBOro  TaiiMepa
MUKPOKOHTpPOJLIEpa.

JlabopaTopnasi padora Nell. H3yueHue peXHUMOB TOHMKEHHOIO 3JIEKTPOIUTAHUS
MUKPOKOHTpPOJLIEpa.

JlaGopaTopnasi  pa6ora  Nel2.  UMsywenme  paborei ¢ EEPROM-mamsathbio
MUKPOKOHTpPOJLIEpa.

JladbopaTtopnass  paGora  Nel3.  HccnemoBanwe — ammapatrHoro — moxayias — SPI
MukpokoHTpoiiepa. [Togkmouenue nudposoro nmoreHimomerpa MCP41010.

JlabopaTtopnass  paGora  Nel4. UccnemoBanue — anmapatHoro  moxyis — SPI
MukpokoHTposuiepa. [logkmouenue ALIII MCP3201.

JlabopaTtopnass  paGora  Nel5.  VccnemoBanme — anmaparHoro — moxyins — [12C
MUKpOKoHTposuiepa. [loakmouenue pacmmpurens noptoB PCF8574.

JlabopaTtopnass  paGora  Nel6. lccinemoBanme — ammapatHoro  moxyins — [12C
MukpokoHTposuiepa. [logkmouenue ALIII MCP3401.

JladbopaTtopnass pabdora Nel7. UccnenoBanue  ammapatHoro wmonyns  UART
MUKpPOKOHTpoJuiepa. CBsA3b ¢ MEPCOHANTBHBIM KOMIIBIOTEPOM.

JlabopaTtopnass pabGora Nel8. HccnenoBanne paboOThl MHMKPOKOHTpOJJIEpA IO
MIPOrpaMMHO-peaTN30BaHHON MWHE JaHHBIX 1-Wire.

3.5 TemaTuka KypcoBbIX IPOEKTOB (KYPCOBBIX padoT) - HET
4 YueOHO-MeTOoAMYecKOe H MHPOPMAITMOHHOE O0ecriedeHne
4.1 HopmartusHble 1okyMeHThI H 'OCThI

1.TTOCT P MOK 62421-2016 TexHon0rus 3J€KTPOHHOTO MOHTaXka. DJIEKTPOHHBIE MOAYJIH.

2. T'OCT P 57435-2017 MukpocxeMbl UHTETpaidbHbIE. TEPMUHBI U ONIPEACICHUS.

3.T'OCT 2.702-2011 ITpaBuiia BEIIOIHEHUSI SJIEKTPUUECKUX CXEM.

4. TOCT P 56427-2022 ITaiika 3JI€KTPOHHBIX MOYJIEH PaANO3JIEKTPOHHBIX CPEJICTB

5.TOCT P 55752-2013 KomruiekcHas cucTeMa O0IKUX TeXHUYeCKuX TpeOoBanuii. 3menus
3JIEKTPOHHOM TeXHUKH. CHCTeMa TEXHUYECKUX YCIOBHIA.

4.2 OcHOBHAas1 IMTEpaTypa

1. Bynros B.JI., MakapoB C. b. Mukponpoueccopusie cucrembl. Yacts I. L{udpossie
ycTporicTtBa. YueOHoe nmocodue. — CII0.: U3a-Bo monmmrexuuueckoro yuusepcurera, 2008—199 c.
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2. Hudpossle ycTpoiicTBa M MHKpomnpoueccopsl: yued. mocodue / A. U. Omunen, K. B.
CemenoB, M. A. Ksaues, B. M. Kyprakos; MunoOpuayku Poccun, OM. Toc. TexH. yH-T. — OMCK:
N3n-Bo OMI'TY, 2021-80 c.: ni.

3. Anrtonos O. I'., Murynoga E. 0. [ludposie ycTpoiictBa u Muxkpormnporeccopsl. (Hactsb
1). Hudposeie ycrpoiictBa. Yuebnoe nocobue. — CI16.: C3TVY, 200682 c.

4. Mumynus, 0. E. lludpoas cxemorexnnka: yued. mocooue /M71 10. E. Mumrynun, B.
A. HemonToB; Bnagum. roc. yu-T um. A. I'. 1 H. I'. CroneroBsix. — U31. 2-¢, crep. — Bnagumup:
Uzn-Bo Bal'V, 2019-144 c.

4.3 JlonoJiHUTeIbHAS JIUTEPATYpa

1. Kana6ekoB b. A. [ludpoBbie ycTpoiicTBa 1 MHOTOITPOIIECCOPHBIE CUCTEMBI: Y YeOHUK IS
TEXHUKYMOB CBsI3H. - ['opsiuas nunus-Tenexom, 2007.- 336¢.: ui.

2. bupiokoB C. A. [ludpossie ycrpoiictBa Ha MOII-uHTErpanbHbIX MHUKpocxemax. — M.:
Pammo wu cBa3p, 1990-128 «c¢.; wun. (MaccoBas pammobuOmmoreka; Bem. 1132).

4.4 DyeKTpOHHBIE 00pa3oBaTe/IbHbIE PeCypChl
[TpoBenenue 3aHATHIA U aTTECTAIMKA BO3MOXKHO B TUCTAaHIIMOHHOM (hopMaTe ¢ MPUMEHECHHEM

CHUCTEeMBbI JaucTaHIMoHHOrO 00yueHus yHmBepcutera (CIHO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoii AIeKTpOHHBIX 00pa3oBaTebHbIX pecypcoB (DOP) mo Bcem pazzenam nporpamMmsi:

Hasanue D0P Ccbuika
[IporpammupoBanue u
POEKTHPOBAHUE https://online.mospolytech.ru/course/view.php?id=3105
HPOMBIIUICHHBIX
MHKPOKOHTPOJUICPHBIX CHCTEM

Pazpabotannsiii JOP BKIIOYAIOT TPOMEXYTOUYHBINA M UTOTOBBII TECTHI.

[Topsnox mpoBeneHuss padoOT B AMCTAaHUMOHHOM (opmare yCTaHABIMBAECTCS OTIEIbHBIMU
pacropsHKeHUSAMH TPOpEKTopa Mo ydeOHOll paboTe W/MIM LEHTPOM YueOHO-METOJUYECKOM
paboTHI.

Kaxnpiii crygeHT oOecrneyeH WHAMBHIYaJbHBIM  HEOTPAHWYEHHBIM JOCTYNIOM K
3JIEKTPOHHBIM Onbrorekam yauBepcuteta (http://lib.mami.ru/lib/content/elektronnyy-katalog).

CcplKa Ha 3JIEKTPOHHYIO OMOIHOTEKY:

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

4.5 JIMueH3u0HHOE U CBOOOTHO PACIPOCTPaHsAeMoOe MPOrpaMMHOe
o0ecneueHue

1. Easyeda - xpoccmiarpopmeHHass BeO-OpHEHTHUpPOBAHHAs Cpela aBTOMAaTHU3AIMH
MPOSKTUPOBAHUS DJIEKTPOHUKH, BKJIIOYAMOIIAs B ce0s PEAaKTOp NPHUHIMIUATIBHBIX CXEM,
penaktop Tomosiornn TedatHeIX MaT, SPICE-cumynsarop, obnayHoe XpaHWIUINE JaHHBIX,
CUCTEMY YTPABJICHHS POCKTAMH.

2. Microchip Studio - OecriaTHas mpompueTapHas WHTETpUpOBaHHAs cpena pa3paboTKu
(IDE) nns pa3pa®oTky npuiioskeHU i 8- U 32-OMTHBIX MUKPOKOHTPOJIEPOB ceMeiictBa AVR.
Conepxkutr xommuiasitop GNU C/C++ u sMynsTop, TMO3BOJSIONMIMA OTJIAJAUTh BBITIOJIHCHHUE
POrpaMMBbI 0€3 3arpy3Ku B MEKPOKOHTPOJLIEP.

3. Proteus 7 (wnmm 8- Bepcusi) - MOIIHBIA HWHCTPYMEHT IS TPOEKTHPOBAHUS U
MOJICTTMPOBAHUS IJIEKTPOHHBIX CXEM M TMeYaTHhIX IiaT. [1o3Bomsier co3maBaTh M TECTUPOBATH



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 MPOCKTHl B BUPTyaJbHOW Cpele, a TakkKe T'€HEepPUpPOBaTh HEoOXonuMble (ailnbpl s
U3TOTOBJICHMS TI€YATHBIX ILIAT.

4.6 CoBpemeHHblIe npodeccuoHaIbHBIE 0a3bl JAHHBIX U HH(POPMALIUOHHbIE
CIIPaBOYHbIE CUCTEMbI
Poccwuiickas HanmoHanpHas Oubnuoreka Ehttp://www.nlr.ru
OBbC «YHuBepcuterckas 6unbmnoTexa oHmaiiH» https://biblioclub.ru/index.php
Hayunas snexktponnas 6ubnuoreka http://www.elibrary.ru
Poccuiickas rocynapcTBeHHas 6nbamoreka http://www.rsl.ru
O6pazoBarenbHas miardopma FOPAWT http://www.urait.ru
«TexaKenepr» — CrpaBOYHAS CHCTEMA, MPEIOCTABIISIONIas HOPMAaTHBHO-TEXHHUYECKYIO,
HOPMAaTHUBHO-TIPaBOBYIO MH(opMaruio https://Texskcnept.caift/
7. DnekTpoTexHHYecKas ondnuoreka «Anek.py» https://www.elec.ru/library/info/
8. Netelectro. HoBoctu snekrporexnuku, obopynoBanue. Hpopmanus o KOMIAHUIX U
BBICTaBKaX, CTaTbH, 00bsaBIIeHUs. https://netelectro.ru/
9. DnexTtpoueHTp. http://electrocentr.info/

ANk

5 MarepuaibHO-TEXHHYECKOe o0ecreyeHue

Jis  1mpoBeAeHUs JIEKIMOHHBIX 3aHATUH HUCHONB3YIOTCA ayJUTOPUH, OCHAIEHHBIE
KOMIIbIOTEPAMH, MHTEPAKTUBHBIMU JIOCKAMHU, MYJbTUMEIUMHBIMM IPOEKTOPAMU MU SKpaHAMMU:
B-307 u aynuropun obmero ¢ouma. Jns mpoBeaeHUs CEMHUHAPCKUX U JIAOOPAaTOPHBIX padoT
ucnonb3yercs ayautopus: B-306 u ayauropun B MTHHOBarimoHHO-00pa30BaTeIbHOM KOMITJIEKCE
«TexHorpan», KOTOpBIN pacnoiokeH Ha Teppuropun BJIHX.

6 MeToanueckue peKOMeHIaAIUU

6.1 MeToauyeckne peKOMeHIaIUH ISl PeNoJaBaTeJisi 10 OPraHu3anun
00y4eHuUs

6.1.1 IlpenonmaBatenbp oOpraHusyeT IpenofaBaHUE AWCLUIUIMHBI B COOTBETCTBHM C
TpeboBanusmMu «IlomoxkeHust 00 opraHu3auu 00pa30BaTEIBHOTO Mporecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCHUTETE U €T0 (Priinanax», yTBepKAEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2 Ha mepBoM 3aHSATHM MpemnojaBaTeIb JOBOAUT IO CBEICHHS CTYACHTOB COJEpKaHUE
paboueii nmporpammsl aucuutuiiHbl (PTLT).

6.1.3 IIpenogaBaTens 0cOOEHHO OOpalIaeT BHUMaHUE CTYICHTOB Ha:

— BuAbl U (OpMBI TPOBENEHUS 3aHATUH 1O JTUCHUIUIMHE, BKIIOYas MOPAIOK
MPOBEJICHUS 3aHITHIA C MPUMEHEHUEM TEXHOJOTUH TUCTAHIIMOHHOTO OOyuYeHUs U
CHUCTEMBbl  JTUCTaHIUOHHOTO oOydenus yHuBepcuteta (CJIO MockoBckoro
[Tonutexa);

— BUJBI, COJEPKAHUE U NOPAIOK MPOBEACHMS TEKYLIETO KOHTPOJII YCIEBAEMOCTU B
COOTBETCTBUU C (POHJIOM OIICHOYHBIX CPEJCTB;

— ¢opMy, colepkaHHUE U TOPSAOK MPOBEACHUS MPOMEKYTOUYHOM aTTecTaluu B
COOTBETCTBUH € (DOHJIOM OLIEHOYHBIX CPEJCTB, peaycMoTpeHHbM PIT/I.

6.1.4 IlpenonmaBarenb JOBOJUT IO CBEICHUS CTYICHTOB TpadUK BBITOJIHEHHUS YYCOHBIX
pabot, npexycmorpennsix PILI.

6.1.5 IlpenongaBarenb peKOMEHAYET CTYJICHTAM OCHOBHYIO M JIOMOJHUTEIbHYIO JTUTEPATYPY.

6.1.6 IlpenogaBarens NpeAOCTABISAET MEepel MPOMEKYTOUHON aTTecTanueil (3K3aMeHOM WIIN
3a4€TOM) CIIMCOK BOIIPOCOB VISl OJATOTOBKH.


http://www.nlr.ru/
https://biblioclub.ru/index.php
http://www.elibrary.ru/
http://www.rsl.ru/
http://www.urait.ru/
https://%D1%82%D0%B5%D1%85%D1%8D%D0%BA%D1%81%D0%BF%D0%B5%D1%80%D1%82.%D1%81%D0%B0%D0%B9%D1%82/
https://www.elec.ru/library/info/
https://netelectro.ru/
http://electrocentr.info/
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6.1.7 IlpenonaBareny, KOTOpblE IPOBOAST JIEKIUOHHBIE U IPAKTHYECKHUE (CEMUHAPCKUE)
3aHATHUS, COTIACYIOT TEMAaTHUECKHM MJIaH MPAKTHYECKUX 3aHATUHN, YTOOBI UCIIOJIB30BaTh €AUHYIO
cucreMy 0003Hau€HHH, TEPMUHOB, OCHOBHBIX MOHSATHH JUCLIUTUINHBL

6.1.8 Ilpm mOAroTOBKE K CEMHHAPCKOMY 3aHATHIO IO TIEPEYHIO OOBSBICHHBIX TEM
IpenoiaBaTesl0 HeoOXOAMMO YTOYHUTH IUIaH WX TpoBeneHus, cormacHo PIIJ], mpomymats
(bopMyIIMPOBKY U COJIepKaHUE YUEOHBIX BOIIPOCOB, BBIHOCUMBIX Ha 00CYKIEHHE, 03HAKOMUTHCS
C MepeyHeM BOIPOCOB IO TEME CEMHHAPA.

B xone cemuHapa BO BCTYMUTEJIBHOM CIIOBE PACKPBITh NMPAKTUYECKYIO 3HAUUMOCTH TEMBbI
CEeMHMHAPCKOT0 3aHATHS, ONPEICTUTh MOPSIIOK €ro MPOBEACHHS, BpeMsI Ha 00CYXIEHHE KaXKI0Tro
yuebHoro Bompoca. Mcnonb30Barh (GpOHTAIBHBIN ONMPOC J1aBas BO3MOXHOCTh BBICTYIIUTh BCEM
CTYACHTaM, IPUCYTCTBYIOIIUM Ha 3aHSATHH.

B 3akimounTenbHON YacTH CEMUHAPCKOTO 3aHSATHS CIEAYEeT MOABECTH MTOTH: JAaTh OLEHKY
BBICTYIJICHUN Ka)XIOTO CTYJIEHTa W Y4eOHOW TpyMNIbl B LENOM. PacKpbITh MOJNOXUTEIbHBIC
CTOPOHBI M HEJOCTAaTKU IPOBEJECHHOTO CEeMUHApCKOro 3aHATHs. OTBETUTh Ha BOMPOCHI
CTYACHTOB. BbI1aTh 3a1aHuUs 17151 CAMOCTOSATEIBHOM MOATOTOBKH K CIIEIYIOIIEMY 3aHATHIO.

6.1.9 IlemecooOpa3Ho B XOje 3amIMTHI JTAOOPATOPHBIX PaOOT 3a7aBaTh BBHICTYIAIOIINM H
ayJUTOPUU JOMOJHHUTENbHbIE U YTOYHSIOUIME BOMPOCHI C LENbIO BBISICHEHUS WX MO3UIMU MO
CYIIECTBY 0OCYKIAEMBIX MPOOIIEM.

Bo3MosxHO mpoBeieHre 3aHATHIA U aTTECTAlMid B TUCTAaHIIMOHHOM (hopMaTe ¢ MPUMEHEHHEM
CHUCTEMBI TUCTaHIIMOHHOTO 00yueHus yauBepcuteta (C1O Mockosckoro [TonuTexa).

6.1.10 Tlopsmok mpoBeaeHuss paboOT B JAUCTAHLIMOHHOM (opMmaTre YCTaHABIUBACTCS
OTJICIbHBIMU PACHOPSDKCHUSIMU  TIPOPEKTOpa Mo yuyeOHOW padoTe W/Wiau ILEHTPOM Yy4ueOHO-
METOIUYECKON PabOTHI.

6.2 MeToanueckue YKa3aHus JJIis1 Oﬁy‘lalOIl.[I/IXCﬂ 10 OCBOCHHUIO TUCHMUIIJIMHBI

6.2.1 CtyneHTy HEOOXOAMMO COCTaBUTH I ceOsl rpadK BBITIOJIHEHHS YUEOHBIX padoT,
npeaycMoTpenHbix PIIJI ¢ yuérom TpeGoBaHUMM Ipyrux QUCHUILIMH, U3Y4aeMbIX B TEKYILEM
cemecTpe.

6.2.2 Ilpu npoBeaeHUM 3aHATHI M NPOLEAYp TEKYLIEH M NPOMEXKYTOUYHOM aTTECTALlUM C
HCIIOJIb30BaHUEM HMHCTPYMEHTOB MH(GOPMAIMOHHON 00pa3oBaTEeNbHON Cpelibl AUCTaHLMOHHOTO
obpa3zoBanus yausepcutera (CJIO Mockosckoro [lonurexa), kak BO BpeMsi KOHTaKTHOU pabOThI
C TperojaBaTeseM, TaKk U BO BpeMsi CaMOCTOSITENIbHON PaOOThI CTYIEHT JIOJDKEH OO0ecCHeurTh
TEXHUUYECKYI0 BO3MOXKHOCTb JHCTAaHIMOHHOTO MOJKIIOYEHHUS] K CHCTEMaM JAMCTaHIMOHHOIO
oOyuenus. Ilpu OTCyTCTBUM Takol BO3MOXKHOCTH OOCYIHUTh CUTYyallMIO C IMpernojaBaTesieM
JUCLUIUIAHBI.

6.2.3 K npoMeXyTOUYHOH aTTeCTalluH JOIMYCKAIOTCS TOJIBKO OOYYaroIIMecsi, BBITIOJHUBIIHNE
BCE BHJIBI yueOHOI paboThl, MpeaycMOoTpeHHble padoueii nporpammoit aucturiuas (PTIT).

7 ®oH OLIEHOYHBIX CPEACTB
7.1 MeToabl KOHTPOJISI M OLICHUBAHUS Pe3yJbTATOB 00y4eHHs
®opmMa NPOMEKYTOYHOM aTTECTALMH B LIIECTOM ceMecTpe: 3a4erT.
[TpomesxyTouHas arrectanus oOydarouxcsi B opme 3auéra MPOBOIAUTCS MO pe3yJibTaTaM
BBITIOJITHEHHSI BCEX BHUJOB YUeOHOW pabOTHI, MPEIYCMOTPEHHBIX YUEOHBIM IUIAHOM IO JTaHHOU
AUCHUIINIMHE, HpPU 3TOM YUYHUTBIBAKOTCA PE3YJIbTAThl TCKYIICTO KOHTPOJSA YCIICBACMOCTH B

TeyeHue cemectpa. OleHKa CTENeHU JAOCTH)KEHUS 00yYarolMMHUCS TUIAHUPYEMBIX pe3yJIbTaToB
oOyuennss mno gucuuiuinHe «lIporpaMMupoBaHe W TNPOEKTUPOBAHUE IMPOMBIIUICHHBIX
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MUKPOKOHTPOJUIEPHBIX ~CHUCTEM» TIPOBOJUTCS MpENoJaBaTeieM, BEAYIIUM 3aHATHS TIO
TUCIATUTMHE METOJIOM JKCIIEPTHOW OIeHKH. [lo HWToraM mNpOMEKYTOYHOW AaTTecTalud 110
JUCITUTIIIMHE BBICTABIISIETCS OLIEHKA «3a4TCHOY» WU «HE 3a4TCHOY.

K mpomMexyTOYHOH aTTecTalMu TOMyCKATCS TOJIBKO CTYACHTHI, BBITIOJHUBIINE BCE BHIIBI
yaeOHOI  paboThl,  MpPEeAyCMOTpEeHHBbIE  pabodueld  mporpaMMod MO  JUCHUILIIMHE
«[IporpamMmupoBaHie W TPOCKTHPOBAHWE IMPOMBIIUICHHBIX MHUKPOKOHTPOJUICPHBIX CHCTEMY:
BBITIOJTHWIM W 3alIUTHIN JTa00paTopHble pabOThI, a TaKKE BBHIMOJIHIIMA TECTOBBIC 3a/JaHUS B
cucrteme LMS.

®opmMa NPoOMe:KYTOUHOI aTTeCTALIMHU B CEILMOM ceMecTpe: IK3aMeH.

[MpomexxyTounasi arrectanus oOydarommxcsi B (QopMe »dK3aMeHa MPOBOAMUTCS IO
pe3ynbTataM BBHITIOJTHEHHS BCEX BUIOB Y4eOHOUH pabOThI, MPEAyCMOTPEHHBIX YYEOHBIM TUIAHOM
10 JIaHHOW TUCHHIUIMHE (MOJYJIIO), TIPU 3TOM YYUTBIBAIOTCS PE3YJIbTAThI TEKYIIETO KOHTPOJIS
yCIeBaeMOCTH B TeueHHWe cemecTpa. OIlEHKa CTENEeHU JIOCTIDKEHUS OO0YyYarolIMMHUCS
IUTAHUPYEMBIX PEe3yJIbTaTOB OOYUYCHHUS MO TUCIHMILINHE (MOYJIII0) IIPOBOAMUTCS TpENoiaBaTesieMm,
BEIYIIUM 3aHATUS M0 JUCHUIUIMHE (MOMIYIIO) METOJOM OJKCIEepTHOW omeHku. [lo uroram
POMEKYTOYHOW AaTTECTAI[MKM IO IAUCHUIUIMHE (MOJYJI0) BBICTABIISCTCS OICHKA «OTIMYHO,
«XOPOIII0Y, «YIOBIECTBOPUTEIHHOY» UITU «HEYIOBICTBOPUTEIHLHOY.

K nmpomexyTouHOI aTTecTaluu JOIyCKAIOTCS TOIBKO CTYACHTHI, BHITIOJTHUBIINE BCE BUIIBI
yaeOHOI  paboThl,  MpPEeAyCMOTpeHHBbIE  pabodeld  mporpaMMod MO  JUCHHUILIIMHE
«[IporpamMmmupoBaHie W TPOCKTHPOBAHWE IMPOMBIIUICHHBIX MHUKPOKOHTPOJUICPHBIX CHCTEMY:
BBITIOJTHIIM W 3alIUTHIN JTa00paTopHble pabOThl, a TaKKe BBHIMOJIHIIMA TECTOBBIC 3a/JaHUS B
cucrteme LMS.

7.2 lllkana 1 KPUTEPHH OLICHUBAHMS Pe3yJIbTATOB 00y4eHUs

[IIxana oueHUBaHUs PE3YJILTATOB IPOMEKYTOYHOU ATTECTALIMU «3a4€eT» U UX ONUCAHUE:!

HIkaJja oneHUBaHUA Kpurepuii ouennBanus

BrimosHens! Bce BUAbI yueOHOM paboThl, IPEIyCMOTPEHHBIE YUeOHBIM
miaaHoM. CTyJEHT JEeMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHMHH,
HaBBIKOB MPHUBEICHHBIM B TaONMIaX TIOKa3aTesied, OIepupyer
NpUOOPETEHHBIMH 3HAHUSAMH, YMCHUSAMH, HABBIKAMH, IPUMEHSCT UX B
CUTyallMsIX TMOBBIIIEHHOH CHOXHOCTH. [Ipu 3TOM MOryT OBITH
JIONYIIEHBl HE3HAYNTENbHBIC OMIMOKN, HETOYHOCTH, 3aTPyIHEHUS MU
AQHAJTUTHYECKUX OIepalusix, MepeHoce 3HaHUW M yMEHUH Ha HOBBIEC,
HEeCTaHJapTHbIC CUTYAIUH.

3auTeHo

He BomomHen oaumH wimu Oojiee BHJIOB y4eOHOH  pabOTHI,
NPEeIyCMOTPEHHBIX y4eOHBIM TuTaHOM. CTYACHT JeMOHCTPHPYET
HETOJTHOE COOTBETCTBUE 3HAHWH, YMEHUH, HABBIKOB IPHBEICHHBIM B
TablMuax ToKa3aTellel, JOMyCKAIOTCS 3HAYUTENbHBIE OIINOKH,
MPOSIBIIACTCS OTCYTCTBUE 3HAHWW, YMCHHH, HABBIKOB 10 POy
MOKa3aTeNei, CTYJCHT WCIBITHIBACT 3HAUUTEIbHBIC 3aTPYAHCHHS MIPH
ONICPUPOBAHUN 3HAHMSMH M YMEHHUSMH IPH MX MEPEHOCE HAa HOBBIC
CUTYAIIUH.

He 3aureno

[xana oueHUBaHUA PE3YJILTATOB IPOMEKYTOYHOU aTTECTALUU «IK3AMEH» U UX OIKMCAHUE:
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IlIkana ouenusanusn Kpumepuit oyenusanusn

Buvinonnenst 6ce 6uovl yuebnou pabomol, npedycmompenHvie y4eOHbIM
naanom. Cmyoenm OeMOHCmpupyem coomeemcmeue 3Hanull, YMeHul,
HABbLIKOG NPUBCOEHHbIM 6 MAbauyax nokasamenel, onepupyem
npUOOpEemeHHbIMU 3HAHUAMU, YMEHUAMU, HABLIKAMU, NPUMEHAEm UX 8
cumyayusx nosvluenHou croxchocmu. Ilpu smom  moeym Ovime
oonyujensl He3HauumenbHovle OWUOKU, HEMOYHOCMU, 3amMpPYOHEHUsI NPU
AHATUMUYECKUX ONnepayusx, nepeHoce 3HAHULL U YMEHUll HA HOBvle,
HeCmaHoapmmbvle CUmyayuu.

Omauuno

Buvinonnenst 6ce 6uovl yuebnoti pabomol, npedycmMompenHvle V4eOHbIM
nianom.  Cmyoenm — OeMOHCmMpuUpyem  HenoiHoe,  NpAasUlbHOe
Xopowio coomeemcmeue 3HAHUl, YMeHUll, Ha8bIK08 NPUBEOEHHbIM 6 MabIUYax
noxkazameneu, aubo eciu npu dmMom  oOviiu  oonyujenol  2-3
HecyujecmeenHble OUUOKU.

Buvinonnenst 6ce 6uovl yuebnoti pabomol, npedycmMompenHvle y4eOHbIM
naanom. Cmyoenm OeMOHCmMpupyem CcOOmeemcmeue 3HaHuil, 6
KOMOPOM OC8eWeHa OCHOBHAsL, HAUbOOIee 8ANCHAS YACMb Mamepuad,
HO Npu 5Mom 0ONyujena 0OHA 3HAYUMENbHAS OUUOKA WU HeMOYHOCHTb.

Yooenemeopumenvno

He ewinonnen o00un unu  6onee  6u008  yuebHOU  pabomui,
npeoycCMompenHulX yyeonvim niaanom. Cmyoewm OemoHcmpupyem
HeNnoHoe COOMEemcmeue 3HaHUll, YMeHUull, HA8bIKO8 NPUBCOEHHLIM 8
mabauyax noxkazamenet, OONYCKAIOMCA 3HAYUMENbHble OWUOKU,
NposGIAemcsi  OMCYMCmeue 3HAHUL, YMEeHUll, HABbIKO8 NO  psdy
nokasameineu, CMyoOeHm UCHbIMbleaem 3HAYUMENbHbIE 3aMmpPYOHeHUs.
npu ONepupoBaHul 3HAHUAMU U YMEHUAMU NPU UX NepeHoce Ha HOBble
cumyayuu.

HeyoosnemsopumenvHo

7.3 OueHo4YHbIE CPEACTBA
7.3.1 Texkyumuii KOHTPOJIb

1. IToaroroBka K BBITIOJIHEHUIO, TIPOBEICHUE PAacUYe€TOB, 0()OPMIICHUE OTYETOB U 3allIUTa
71a00paTOPHBIX PadOT.

2. BeimonHeHre mpoMeKyTOYHOTO U UTOTOBOT'O TECTUPOBAHUS 110 OCHOBHBIM pa3jieiam
MUCILUIUINHEI B cucteMe LMS.

7.3.2 IIpoMe:xyTOUHASI ATTECTAIUSA

[TpomexyTrouHas atrectanus B (Gopme 3a4éTa MPOBOIUTCS MO PE3yJbTaTaM BHITIOTHEHUS
BCEX BHUJIOB Y4EOHOH paboThI, MPEIYyCMOTPEHHBIX YYE€OHBIM TUIAHOM MO JaHHOW JMCIUILIAHE,
IIPH 3TOM YUYUTBIBAIOTCS PE3YNIbTATHI TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH B TeueHue cemectpa. K
NPOMEKYTOUYHOW AaTTECTAllMU JOMYCKAIOTCS TOJIBKO CTYJCHTHI, BBITOJHUBIIAE BCE BHIBI
yaeOHOI  paboThl,  MPEeAyCMOTpPEeHHBIE  pabodeld  mporpaMMod MO  JUCHUILIIMHE
«[IporpamMmupoBaHe W TPOCKTHPOBAHWE IMPOMBIIUICHHBIX MHUKPOKOHTPOJUICPHBIX CHCTEMY:
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BBIITOJIHUJIX W 3alllUTUIIN na6opaTopHHe pa6OTBI, a TAKXXC BBITIOJHHUIIN TCCTOBBLIC 3aaHUA B
cucreme LMS.

[IpomexxyTouHas —arrecTanus MPOBOAUTCS B (OpME MHUCBMEHHOTO JK3aMeHa ¢
MOCJIETYIONMM co0eceloBaHHeM IO Marepuaiam oTBera. s momycka K dK3aMEHY CTYIACHTHBI
JIOJKHBI BBITIOJIHUTG U 3aIIUTUTH JTaOOpaTOpHBIE paboThl. DK3aMEHALMOHHBIA OMIIET CONEPKUT
JIBa TEOpETHYECKUX Bompoca. CIUCOK BOMPOCOB, BEIHOCUMBIX Ha IK3aMEH, BBIAACTCS CTyJACHTaM
Ha HepBOM 3aHATUN. I[JISI IIOATOTOBKM M HAIIMCAaHWSA OTBETA HaA 6I/IJICT CTy,Z[eHTy BBIACISICTCS 40
MHUHYT. B mpomecce mnpoBeneHus coOecemoBaHHs CTYACHTY MOTYT OBITh 3aJlaHbI
JOITOJIHUTCIIBHBIC BOHpOCBI, HC BBIXOOAIIIMEC 3a paMKI/I I/I3y‘IeHHOFO Kypca.

Bonpocsl k 3k3ameny:

1. Ilepudepuitabie ycTpoiictBa MUKpoKOHTposuiepoB AVR cemeiictBa Mega.

2. ApxuTtekrtypa anpa MUKpokoHTposuiepoB AVR cemelictBa Mega.

3. IMamaTe nporpamm MuUKpokoHTposiepoB AVR cemelictBa Mega.

4. Cratnueckoe O3Y mukpokoHTposiepoB AVR cemeiictBa Mega.

5. Peructpsl o0miero HazHaueHUsI MUKPOKOHTpoJutepoB AVR cemeiictBa Mega.

6. Peructpsl BBO1a/BBIBOSIa MUKPOKOHTpOIIIIEpOoB AVR cemerictBa Mega.

7. CnocoOsl afgpecanuu NaMaTy JaHHBIX MUKpOKOHTpoiiepoB AVR cemelicTBa Mega.

8. OnepronezaBucumas namaAth AaHHBIX EEPROM wmukpokonTtposepoB AVR cemelictBa
Mega.

9. Peructp cocrosinuss SREG mukpokontposuiepoB AVR cemelictBa Mega.

10. Cuerumk komaHa MUKpoKOHTposiepoB AVR cemeiictBa Mega.

11. ®yHKuMoHWpOBaHHE KOHBEHepa 00pabOTKM KOMaHI MUKPOKOHTpoJuiepoB AVR cemeiicTBa
Mega.

12. KomaHnbl yciaoBHOTO M 0€3yCIIOBHOTO Tepexoja MHUKpPOKOHTposuiepoB AVR cemeiicTBa
Mega.

13. KomaHnbl BbI30Ba moAnporpaMM MUKpoKoHTposuiepoB AVR cemeiictBa Mega.

14. Crex mukpoxonTposuiepoB AVR cemelictBa Mega.

15. TakToBblii reHepaTop AJisi MUKpOKOHTpoJiepoB AVR cemeiicTBa Mega.

16. O6paboTka mnpepbiBaHUN MHUKpPOKOHTposuiepoB AVR cemeiictBa Mega OT BHYTpEeHHHUX
nepuepuiHbIX yCTPONCTB.

17. O6paboTKka BHEITHUX MpepbIBAaHUNA MUKPOKOHTposiepoB AVR cemeiictBa Mega.

18. KondurypupoBanre BEIBOJOB TOPTOB BBOAA/BbIBOIa MUKPOKOHTpOJUIEpoB AVR cemeiicTBa
Mega.

19. Koudurypamnmonapie SYSHKH MUKPOKOHTPOJICPOB.

20. Pabora c mopTamu BBO/1a/BbIBOJIa MUKpOKOHTpoiepa AVR.

21. AmnamoroBo-11upoBoi mpeodpazoBaTesib MUKpOoKOoHTposuiepa AVR.

22. IlogkmroueHHe [HKOMCTHKAa K MHUKPOKOHTpoiulepy. OmpeneneHue MONO0KEHUs pPYydKd
JDKOMCTHKA.

23. Hudpo-ananorosslii mpeodpazosarens Tuna R2R. @opMupoBaHe aHATOTOBBIX CUTHAJIOB.
24. Vupasnenue XK-mucrueem LCD-1602.

25. YnpaBineHUe CErMEHTHBIM MHAUKATOPOM. CTaTH4YECKUI METO.

26. YnpaBieHHE CETMEHTHBIM UHAUKATOPOM. JIMHaMUYECKUI METO/.

27. lloakmroueHUe TAKTOBBIX KHOMOK K MHUKPOKOHTposuiepy. IIporpaMMHBIi M anmapaTHBIN
croco0 60pbOkI ¢ "apede3roM" KOHTAKTOB.

28. Amnasorosslil koMnapaTop MUKpokoHTposiepa AVR.

29. AmnanoroBo-11upoBoi mpeodpazoBaTesib MUKpOoKOoHTposuiepa AVR.

30. 8-OMTHBIN CHHXPOHHBIN CUETUYMK MUKPOKOHTposuiepa AVR.

31. 16-OuTHBIN CHHXPOHHBIA CYETYUK MUKPOKOHTpoJuiepa AVR.
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32. 8-OMTHBII aCHHXPOHHBIN CYETUYMK MUKPOKOHTposuiepa AVR.

33. BuemHwue npepbiBaHUS MUKPOKOHTposuiepa AVR.

34. M3mepeHue 4acTOTHI BpallleHUs Bajia 3JEKTPOABUTATENS C TOMOIIbI0 TalimepoB MK.

35. TlopkitoueHHe TaKTOBBIX KHOMOK K MHKpPOKOHTposuiepy. [IporpamMmHbIA M anmapaTHBIN
croco0 6oprObI ¢ "1pede3roM" KOHTaKTOB.

36. IlonkitoueHWe HKOWCTHKA K MHUKPOKOHTpoJuiepy. OmnpenesieHHe TMOJIOKEHUS PYUYKH
JKOMCTHKA.

37. TlonkmtoueHne KHOMOK K BcrpoeHHOMY ALl MuUKpOkOHTposiepa C HMCIOJIb30BaHUEM
BECOBBIX pe3UCTOPOB. ONpeaeeHne Ha)KaThs KHOIKH.

38. Ilonkmtouenne naruuka Temneparypel L[LM335 wMukpokonTposiepa. OnpeneneHue
TEMIIepaTypbl IO YPOBHIO HAIPSKEHUS HA JaTUYHKE.

39. U3smepenne Toka ¢ nomompio AIlll  MHKpOKOHTposuiepa TpU  HCIOJIb30BAHUH
LIYHTUPYIOLIETO PE3UCTOPA.

40. IMonkitoueHue K MUKPOKOHTPOJUIEPY OJHOBPEMEHHO HE MEHEE JIBYX aHAJIOTOBBIX TaTYUKOB.
Onpenenenne Noka3aHui Kaxaoro.

41. PexxuMbl TOHWKEHHOTO YHEPTOTIOTPEOICHUS MUKPOKOHTPOJLIEPOB.

42. CropoxeBoi TaliMeEp MUKPOKOHTPOJLIEPA.

43. Cmnoco0Obl cOpoca MEKPOKOHTpPOJLIEpA.

44. DuepronesaBucuMas EEPROM namsaTe MUKPOKOHTpPOJLIEDA.

45. 3anuck u urenne aaHHbIX B EEPROM namsath MUKpOKOHTpOJLIEpA.

46. Ludpo-anamorosslii npeodbpazoBarens Tuna R2R. @opMupoBaHue aHAIOTOBBIX CUTHAJIOB.
47. V3mepeHue HampaBJIeHHs BpaIllEHWs, 4YacTOThl BpalleHWs W yIJla NOBOpOTa Baja
AJIEKTPOJIBUTaTEINS ¢ IOMOIIBIO SHKOJIEPA, NOJKIFOUEHHOTO K MUKPOKOHTPOJLIEDY .

48. YmpapieHue cepBOJABHUTaTeNIeM OT 16-OMTHOTO CHHXPOHHOTO CUETYHMKA MUKPOKOHTPOJIIEpA
AVR.

49. Pabora ¢ ynabTpa3BYKOBBIM JATYUKOM PACCTOSIHUS C IOMOIIBIO 16-OMTHOTO CHHXPOHHOTO
cueTyrKa MUKpOKoHTpoJuiepa AVR.

50. Craruyeckuii 1 TMHAMUYECKUW METO]T YIIPABJICHUSI CETMEHTHBIM UHIUKATOPOM.

51. Ilporokon nepenayn JaHHBIX MO UHTEpdeiicy 1-wire.

52. Hatuuk temnepatypsl DS18B20.

53. TloaxmiroueHne OTHOBPEMEHHO HECKOJIBKMX YCTPOUCTB 1o 1-wire.

54. Unentudukarop Smart-Button DS1990A.

55. KonrponsHnas cymma CRC.

56. PexxuMbl Mapa3uTHOTO ¥ BHEITHETO MUTAHUS YCTPOUCTB HA MUHE 1-wire.

57. PeXuMBbI TOHMKEHHOTO SHEPronoTpeOIeHNs MUKPOKOHTPOJLIEPOB.

58. Ilpunmmn paGoThl OUTIOJISIPHOTO IIATOBOTO AJIEKTPOIBUTATEIIS.

59. Ilpunun paGoThl YHUIIOISPHOTO IATOBOTO AJIEKTPOABUTATEIS.

60. IIporokon nmepenaun nanupix mo uarepgericy UART.

61. Ympasnenue monyineM UART MukpokoHTposuiepa.

62. Ilepenaya nanubix o UART Mexy AByMsI MUKPOKOHTPOJIIEPAMH.

63. Ilepenaua nanneix no UART B Tepmunai.

64. Ilpeoo6pazoarenr USB-UART.

65. Hacrpoiika ckopoctu nepenaun ganusix mo UART-untepdeiicy.

66. IIpoTokon nmepenavn 1aHHBIX MO UHTEpdelicy 1-wire.

67. SPl-untepdeiic.

68. Pa6ora ¢ mukpocxemoit ALIIT MCP3201 mo SPI-unTtepdeiicy.

69. CoenuHeHue AByX MUKPOKOHTpoJuIepa o unrepdeiicy SPL

70. 12C-unrepdeiic.

71. CoenuHeHHe AByX MUKPOKOHTPOJUIEPOB 1o uHTepdeiicy 12C.

72. Pab6ora ¢ mukpocxemoit ALIIT MCP3421 no 12C -unrepdeiicy.
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73. Pabota ¢ mukpocxemoit MCP41010 o SPI-untepdoeiicy.
74. Pab6ora ¢ mukpocxemoit PCF8574 o 12C-untepdeiicy.
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