[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHbopmaums o Bnagenbue:

®WNO: Makeumos Anexceli bopucosuy

[lomKHOCTb: AMpeKTOp fienapTameHTa no 06pa3oBaTebHOM NOAUTUKE

[ara noanucatus: 18.09.2025 14:054AHMCTEPCTBO HAYKM M BbICLIEFO OEPA30BAHMA POCCUICKOW GEAEPALM
YHUKanbHbI MPOrpaMMHbIA KIKOY:

8db180d1aSfozacgeéosg@&égggé&éésl%ggagﬁCTBEHHOE ABTOHOMHOE OBPA3OBATE/IbHOE YYPEXJEHWE BbICLUEFO OEPA3OBAHMA

«MOCKOBCKUM NOJIMTEXHUYECKUA YHUBEPCUTET»

(MOCKOBCKWIA NOIUTEX)

TpaHcnopTHbIA dakynbTeT

VTBEPKJIAIO

__/M.P. Pribakosa/
i‘ L #
~27» (eppansa 2025r,

PABOYAA NPOrPAMMA AUCLUUNTNUHDI

IIporpaMmMupoBanue aBTOMOOMIbHBIX
MHKPOKOHTPOJLIIEPOB

HanpasieHune noarotoskun/cneumanbHoOCTb

23.03.02 HazemHble TPAHCMOPTHO-TEXHO/IOTMYECKNE KOMMN/IEKCbl

Mpodunb/cneupanusaumsa
FOHOUYHblE aBTOMOOUAN N MOTOLMUKbI
KBannoukaums

6akanasp

dopmbl 0byUeHUs
OuYHan

MockBa, 2025 r



PazpaboTunk(m):

Crapuuii mpenojaBaTelib Bapnamos /1.0.



1.11em ocBOEHMSI TUCIHUILINHBI

Llensro IPENOIABaAHUS JVCLHUTLINHBI IIporpamMmupoBanue
aBTOMOOMJIbHBIX MUKPOKOHTPOJLJIEPOB SIBISETCA M3YYEHUE BHYTPEHHEHN
CTPYKTYPBI, XapaKTEPUCTUK U CBOMCTB COBPEMEHHBIX MHUKPOKOHTPOJUIEPOB, HX
OCHOBHBIX (YHKUIMOHAJIBHBIX NEPUPEPUIMHBIX MOAYJIEH C y4eTOM TEHJACHIIM
Pa3BUTHS COBPEMEHHBIX TPAHCIIOPTHBIX CPEJICTB.

2. Mecto nucuumiinibl B cTpyktype OOII (0akanaBpuara)

JlaHHasi TUCIUTUIMHA OTHOCUTCS K (POPMUPYEMOI ydaCTHUKaAMU
oOpazoBatenbHbix oTHOIeHHH yactu OOl 6akanaBpuara mo npouiio
«I"oHOYHBIE aBTOMOOMIM U MOTOLUMKIBI». J(MclumInHA B3aMMOCBs3aHa
JIOTUYECKU U COJEpKATEIbHO-METOANYECKU CO CIACAYIOIMUMU JUCHUTLTMHAMU
u npaktukamu OOIL.

— MareMaTnuecKu aHaIu3,

— @wusuka.

— @Ou3nYeCcKrue OCHOBBI MICKTPOHUKH.

— TIporpamMmmupoBaHue.

— DJEeKTpOHHUKA COBPEMEHHOTO TPAHCIIOPTHOTO CPEACTBA;

3. IlepeyeHb IAHUPYEMBbIX Pe3yJbTATOB O0y4YeHHS IO JUCHMUILJINHE

(Mmopyano0),
o0pa3oBaTeJIbHOI MPOrPaAMMBbI

COOTHECCHHDBIE C IUIAHHPYEMbBIMHM pe3yJabTaTaMH O0CBOCHUA

B pesynbrate oCBOEHUS AUCIHUIUIMHBI y O0Oydaromuxcsi (OpMUPYIOTCS
CJIEIYIONINE KOMIETEHIIUU U TOJDKHBI ObITh TOCTUTHYTHI CIEAYIONIUE PE3yIbTaThI
oOydeHHsl Kak dTarn (OPMUPOBAHUS COOTBETCTBYIOIINX KOMITETCHIIHI:

B pesyabTare

METO/JIbl U CUCTEMBI
IPOrpaMMHPOBAHUS TS
pa3paboTku u

peanu3aiy aaropuTMOB

OCBOEHH
Kon o0pa3oBaTeIbHOM IlepeyeHb MIaHUPYEMBbIX Pe3yJIbTATOB
KOMIEeTEeHIHH NPOrpaMmblI 00y4yeHHs MO TUCIHUILINHE

00yYarIuiicst 10J15KeH

00J121aTH

OIIK-2 CriocoOHOCTBIO 3HaTh:

UCII0JIb30BATh U - MaT€MaTUYECKHE METOJbl U  CHUCTEMBI
aIarTHPOBATh MIPOrpaMMHUPOBAHUS MUKPOKOHTPOJIEPOB;
CYILLECTBYIOIINE
MaTeMaTUYECKHe Ymers:

- UCTOJIb30BaTh M aJalTHPOBATh
CYHIECTBYIOIIUE MAaTEMAaTHUECKUE METOJBl U
CHCTEMBI TPOrpaMMHUPOBAHUS ISl pa3pabOTKH U
peau3ayy AIrOPUTMOB PEIIEHHsI TPUKIIATHBIX
3ajay,




PCHICHMA IMTPUKITIAIHBIX
3aaa4

Baanern:

- HaBbIKAMHA HpI/IMeHeHI/IH
CIIELIMATU3UPOBAHHOTO MPUKJIATHOTO
MpPOrpaMMHOTO oOecrieueHus [Uisi HamucaHus
KoJ1a.

OIIK-4

CriocoOHOCTBIO
MOHUMATb TTPUHIIUTIBI
paboThl COBPEMEHHBIX
MH(POPMAITMOHHBIX
TEXHOJIOTHI 1
WCIIOJIb30BATh UX JUIS
pelIeHus

3aza4
npoecCuoHaIbHON
JESTEITLHOCTH.

3HaTh:

- IPUHLMIBI paOOTHl COBPEMEHHBIX
MUKPOKOHTPOJIEPOB U UX MepruepuiiHbIX
YCTPOWCTB;

Ymers:

- NpeACTaBIATh MHPOpMAILUIO B TpeOyeMoM
dbopmare ¢ UCTIOIB30BaHNEM UH(DOPMAITMOHHBIX,
KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHIA;

Baapers:

- HaBbIKAMU  HACTPOUKH paboTsI
nepudepuinHbIX YCTPOMCTB
MUKPOKOHTPOJUIEPOB;

4. CTpyKTYpa " cofepKaHue TUCIUTIIHHbI

OO6mast TpyIOEMKOCTh AUCIUIUIMHBI COCTaBJsieT 4 3a4eTHBIC €UHUIIBI, T.C.
144 akanemudeckux vaca (M3 HUX 72 — caMOCTOSITENIbHas padoTa CTYICHTOB).
CtpykTypa U coaepKaHue TUCIUIUTMHBI 10 CPOKaM W BHUJAaM pabOT MpUBEJCHA B
[Tpunoxenun 1.
Cenbmoii eMecTp: JeKuu — 36 4acoB, MPAKTUUECKUE 3aHATUS — 36 YacoB, popMa
KOHTPOJISI — DK3aMEH.

4.1Conep:xkanue pa3aejoB TUCHUIIMHBI

ApXUTEKTYpa siipa COBPEMEHHBIX MUKPOKOHTPOJIEPOB.

KoudurypupoBanue BEIBOJOB MOPTOB BBOIa/BBIBO/IA COBPEMEHHBIX
MUKPOKOHTPOJIJIEPOB.

O6paboTKa BHEIIHUX MPEPHIBAHUNA U BCTPOCHHBIN KOMIIAPAaTOP COBPEMEHHBIX
MUKPOKOHTPOJIIIEPOB.

Amnanoro-uudpoBoii npeoopazoareins (ALIT) coBpeMeHHbIX

MUKPOKOHTPOJIJIEPOB.



5. CUHXpOHHBIE U ACUHXPOHHBIE TAMEPBI-CUETUNKN COBPEMEHHBIX
MUKPOKOHTPOJIEPOB.
6. Pabora c EEPROM-namsThI0, CTOPOXKEBOM TaliMEp U PEKUMBI IOHUKEHHOTO

HHEPIroONOTPEOIEHUS COBPEMEHHBIX MUKPOKOHTPOJIIEPOB.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Meroaurka npenogaBaHus U peaan3anus KOMIIETEHTHOCTHOTO IMOAX0/1a B MPOLECCe
oOydeHHMsl peroiaraeT MCIOJIb30BaHKE B Ipoliecce 00yueHHUs :

— TPAJAUITMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN (JIEKIMH, TA00paTOPHBIE PaOOTHI
PENPOyKTUBHOTO THITA, OJIAHKOBOE TECTUPOBAHUE);

— UHHOBAIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJOTUM (JIEKIUM C NpUMEHEHHUEM
MYJIBTUMEIUNHBIX TEXHOJIOTUH, TECTOBBIX WHTEPAKTUBHBIX 3aJIaHHI) C TTOMOIIIBIO
CTAIMOHAPHO YCTAHOBJICHHOW MYJIbTUMEIUNHON CUCTEMBI.

6. OneHo4YHBIE CpeaCcTBA ISl TEKYIIEr0 KOHTPOJISI YCIIeBaeMOCTH,
NPOMEe;KYTOYHOM aTTecTAlMM M0 UTOraM OCBOCHUSI JUCHUIIMHBI U Y4eOHO-
MeToAu4YecKoe odecrevyeHne CaMOCTOATEIbHOI paboThI CTYICHTOB

B mporecce 00ydeHHs HMCHOJIB3YIOTCS OIICHOYHBIE CPEACTBA TEKYIIETO
KOHTPOJISI YCTIEBAEMOCTH U MIPOMEKYTOUHBIX TECTUPOBAHUMN. OIIEHOUHBIE CPE/ICTBA
TEKYIIEro KOHTPOJs YCIEBAEMOCTH BBINOJHEHBI B BHAE HMHTEPAKTUBHBIX
MPE3CHTAIUN B KOHIIE KaXIOW JICKIUH.

6.1. ®oH OLIEHOYHBIX CPECTB JIsl IPOBEAEHNUS NMPOMEKYTOUHON aTTECTAIMU
00y4ammnxcs no JTUCUUIINHE (MOIYJIIO0).

6.1.1. Ilepeyenb KOMNeTeHIHUIl € yKa3aHMeM 3TANOB UX (GopMHUPOBaHUSA B
npoiecce 0CBOCHUsI 00Pa30BaTeJIbHON POrpaMMBbl.

B pesynbrare OCBOEHUS IUCHUIIIUHBI (MOAYNsi) (OPMHPYIOTCS CIETYIOIINE
KOMITICTCHIUH:

Kon B pesyabTaTe ocBOeHHs1 00pa30BaTEJbLHON NPOrPaAaMMBbI 00y4AKOIINICS
KOMIIEeTCHIIUH J0JIKeH 00J1a1aTh
OIIK-2 C110coOHOCTBIO MCITOIL30BaTh U AJIalITUPOBATDh CYIICCTBYIOINE MAaTEMATUICCKUEC

MCTOJbI U CUCTEMBI ITPOIrPpaMMHUPOBAHUS I pa3pa60TKH " pcajin3anu
AJITOPUTMOB PCHICHUA MPUKJIAJHBIX 3a/1a4.

OIIK-4 Cr1ocoOHOCTBIO TOHUMATh MPUHIIMITEL PA0OTH COBPEMEHHBIX HH()OPMALMOHHBIX
TEXHOJIOTUH U UCTIOJIb30BATh UX AJISl PELIEHUs 3a1a4 MPpoQecCHOHANbHON
JEeATEIbHOCTH.




B npouiecce ocBoeHust 00pa3oBaTeabHON MPOrpaMMbl JaHHBIE KOMIIETEHIIMH, B TOM
YuClie UX OTIEIbHbIE KOMIOHEHTHI, (POPMUPYIOTCS MOATAHO B XOJI€ OCBOCHHS
oOy4YaromMUMHCS JUCUUIUIMH (MOJYyJEi), MPAaKTUK B COOTBETCTBUU C Y4EOHBIM
MJIAHOM U KaJICHAApHBIM rpadukoM yuyeOHOTO mpoliecca.

6.1.2. Onucanue noka3areJieid ¥ KpUTEPHEB OLICHUBAHUSA KOMIIETCHIIUIA,
(hopMupyeMBIX 10 HTOraM OCBOEHHS IMCUMILIMHBI (MOIYJIs1), ONMCAHUE HIKAJI

OLlCHUBAaHUI.

[Toka3zareneM OlleHUBaHUSI KOMIIETEHIIMIA HA Pa3IMYHBIX 3Tanax ux popMupoBaHus
ABJIIETCS JOCTUKEHUE OOYYAIOIIMMUCS IUIAHUPYEMBIX PE3yJbTaTOB OOYYEHHS IO
JUCLUTIINHE.

OIIK-2 CnocoOHOCTB MCTIONIB30BATh U aIalITHPOBATH CYIIECTBYIOIINE MATEMATHIECKAE METO/IbI U CHCTEMBI
MIPOrpaMMHUPOBAHMUS ISl pa3pabOTKU U peanu3aliy alTOPUTMOB PELIeHUs IPUKIIAIHbIX 3a/1a4.

Kpurtepun onennBanus

IToka3zatenn
2 3 4 5
3HATh: Ob6yuaromuiics OO6yuaromuiics OOyuarommuiics OO6yuaromuiic
- JEMOHCTPHUPYET MOJHOE | AEMOHCTPUPYET JEMOHCTPHUPYET i
MaTeMaTH4eCK | OTCYTCTBHUE WIIH HETOJIHOE YaCTHYHOE JIEMOHCTPHUPYE
HE METOMBI U HEIOCTATOYHOE COOTBETCTBHUE COOTBETCTBHUE T TIOJIHOE
CHCTEMBI COOTBETCTBHUE CJICMYIOIINX 3HAHUM: CJICTYIOIINX COOTBETCTBHE
MIPOTPAMMHUPOB | CIEAYIOIINX 3SHAHUH: OCHOBHEBI€ ITOHSATHS 3HAaHWI: OCHOBHBIC | CIEIYIOIINX
aHMs OCHOBHEBIE ITOHSATHS CXEMOTEXHUKHU MOHATHS 3HAHUH:
MHKPOKOHTPOJI | CXEMOTEXHHUKH AIIEKTPOHHBIX CXEMOTEXHUKHU OCHOBHBIE
JIEpOB; MHKPOKOHTPOJIIEPOB H YCTPOWCTB M CUCTEM. | DJIEKTPOHHBIX MOHATHS
ux nmporpammupoBanus; | JlomyckaroTcs YCTPOWCTB U CXEMOTEXHUKH
3HAYUTEIbHBIE CHCTEM, HO ANEKTPOHHBIX
OLIMOKY, MPOSIBISIETCS | TOMYCKAIOTCS YCTPOMCTB U
HEIOCTATOYHOCTh HE3HAYUTEIbHEIE CHCTEM,
3HAHMH, TIO PAAY OIIINOKHU, ¢BOOOIHO
MOKa3aTeliei, HETOYHOCTH, omnepupyet
oOyuaromuiics 3aTpyqHEHHS PU npuobpe-
HCHBITHIBAET AHAITUTUYECKUX TEHHBIMU
3HAYUTEIbHBIC oTiepalrsX. 3HAHHUSAMHU.
3aTpyaHEHHsS TPU
OTIEpUPOBAaHUU

3HAHUSAMMU IIPU UX
MEpEeHOCE HA HOBBIC
CUTyallhl.




yMeThb: OO6yuvaromuiics He ymeeT | OOyuaronuiics OO0yyarommiics OO0yuarormuiic
WCIOJIb30BAaTh | WM B HEJAOCTATOYHOW | IEMOHCTPUPYET JIEMOHCTPUPYET s
" CTCTICHH yMEeT | HETIOJIHOE JaCTUYHOE JIEMOHCTPUPYE
aJanTUPOBaTh | MCIOJIh30BAThH COOTBETCTBUE COOTBETCTBUE T MOJTHOE
CYIIECTBYIOIIN | MPHUKJIATHOE CIICIYIOIUX YMEHUH: | CIeTYIONINX COOTBETCTBHUE
e MIPOrpPaMMHOE UCII0JIb30BATh YMCHHIA: CJICTYFOIIIHX
MaTeMaTH4ecK | obecreueHue JUTS | IPUKJIATHOE UCII0JIb30BATh YMCHHIA:
W€ METOJbl | | MPOrpPaMMHUPOBAHHS IPOrPaMMHOE MIPHUKIIATHOC UCII0JIb30BATh
CUCTEMBI MHUKPOKOHTPOJIICPOB,; obecrieueHne JUIS | TIPOTPaMMHOE MPUKIIAJTHOE
IPOrPaMMHPOB pacdera nmapaMeTpoB U | oOecriedeHne Ul | MporpaMMHOE
aHUs JUISt BBIOOpA YCTPOWCTB | pacuera obecrieueHue
pa3paboTku U AJIEKTPOHHOTO napaMeTpoB U | I8 pacdera
peanu3aiyu 000py/I0BaHNS; BEIOOpa YCTPOWCTB | MapaMeTpoB H
aJITOPUTMOB Jlomyckatorcst AIIEKTPOHHOTO BEIOOpaA
pereHus 3HAYUTEIbHBIC 000pyI0BaHHUS; YCTPOMCTB
MIPUKIIATHBIX OIINOKH, MPOSIBISCTCS. | YMEHUS OCBOCHBI, | DJIGKTPOHHOTO
3aaq; HEIOCTaTOYHOCTh HO JIOITYCKAIOTCS 000pyIOBaHHS
YMEHUH, 10 Py HE3HAYNTEITbHBIC ;
TOKasaTenei, OIITNOKH, CB006OIHO
oOyyaromuics HETOYHOCTH, OTIepUPYET
HCIIBITBIBAET 3aTPYAHCHHS TTPH prOOpeTeHH
3HAYUTEITbHBIE AHATUTHYECKUX BIMHU
3aTPYIHEHHS TIPH OTIepaInsX, YMEHUSIMH,
OTIEPUPOBAHUHN nepeHoce yMeHHH MIPUMEHSIET UX
YMEHUSIMH TIPU UX Ha HOBBIC, B CUTYaIHsX
nepeHoce Ha HOBBIE HECTaHIapTHEIC MOBBIIIIEHHOW
CHUTYaIlUH. CHUTYaIlUH. CJIOKHOCTH.
BJIA/I€Th: OO6yuaromuiics He | O0yyaromumiics OOyuarommuiics OO6yuaromuiic
- HaBbIKAMH BIIQJICCT  WIU B | BJaJeeT  HABBIKAMH | YaCTUYHO BIAQJICET | 1 B TOJHOM
IPUMEHECHHS HEJIOCTATOYHOW CTETEHH | IPUMEHEHUS HaBBIKAMU o0Bbeme
CTCIUAIM3UPO | BIIAJICET HaBBIKAMH | IPUKJIIAJHOTO IPUMCHECHHSI BJIaJICeT
BaHHOTO MPUMEHEHHS IPOTPaAaMMHOTO NPUKIIAJHOTO HaBBIKAMHU
MPUKIAJTHOTO | PUKIAHOTO oOecrieueHHs ISl | IPOTPaAaMMHOTO IPUMEHECHHSI
MPOrPAaMMHOTO | IIPOrPaMMHOTO noxoopa mapaMeTpoB | oOecredeHusT Ui | MPUKIAJIHOTO
obecrieueHHs oOecrieueHHs U | M1 pacdera PEeKUMOB | mojadopa POrPaMMHOT
JUTsl HAITUCAHUS | MOJICTTUPOBAHUsI PaOOTHI | padOThl DJIEKTPOHHBIX | MAPaMETPOB U | 0 obecrieueHus
KOJa. MUKPOKOHTPOJLIEPA B |CXeM B HCIOJHOM | pacueTa pPEeKUMOB | Iy moadopa
AJIEKTPOHHBIX CXEMaX. o0beMe, JIOMyCKaKTCsl | paboThI napameTpoB u
3HAYUTEIIbHBIE AJIEKTPOHHBIX CXEM, | pacyera
OIITUOKH, TPOSIBIISICTCS | HABBIKA ~ OCBOCHBI, | PSKUMOB
HEJ0CTAaTOYHOCTh HO  JIONYCKAIOTCS | pabOThI
BJIAJICHUS] HAaBbIKAMH | HE3HAYHUTEIIbHBIC AIIEKTPOHHBIX
10 sy MoKa3aTelel, | ommoKwy, CXeM,
OO0yyarommiics HETOYHOCTH, cBO0OOTHO
UCTIBITHIBAET 3aTPyJHEHUS  TIPU | IPUMEHSET
3HAYUTEIIbHBIE AHATUTHYECKUX MOJTyYCHHBIC
3aTpyAHCHUS IIPH | OTIepaIHsIX, HaBBIKH B
NPUMCHCHUH HABBIKOB | IEPEHOCE  yYMEHHH | CUTYaIHMsIX
B HOBBIX CHTYyaIlUsX. Ha HOBEIE,




HECTAHJAPTHbBIE
CUTYallH.

HOBBIIIIEHHON
CJI0KHOCTH.

OIIK-4 CniocoOHOCThIO TOHUMATh PUHIUIIBI PA0OTHI COBPEMEHHBIX MH(OPMAITHOHHBIX TEXHOJIOTHI 1
WCTIOJIb30BATh UX JIJISl PEIICHUS 3a/1a4 PO (HEeCCHOHATFHON ACATEIBHOCTH.

Kpurepun oueHuBanus

IHoka3zaTennb
2 3 4 5
3HATh: OO6yuaromuiics OO6yyaromuiics OOyuarommuiics OO6yuaromuiic
- IIPUHIIUTIBI JEMOHCTPUPYET TMOJTHOE | JEMOHCTPUPYET JEMOHCTPUPYET s
paboThI OTCYTCTBHUE HJIH HETIOJTHOE YaCTUYHOE JIEMOHCTpUPYE
COBPEMEHHBIX | HEJIOCTATOYHOE COOTBETCTBHUE COOTBETCTBHUE T TIOJTHOE
MHUKPOKOHTPOJI | COOTBETCTBHE CJICAYIONINX 3HAHUU: | CIICIYIOIIUX COOTBETCTBHUE
JICPOB H UX CIICAYIOIINX 3HAHUK: OCHOBHBIC TIOHATHS 3HAHWil: OCHOBHBIC | CIICAYIOIIHUX
nepuepuiiHbl | OCHOBHBIC TIOHSATHS CXEMOTEXHUKHU TOHSATUS 3HaHUM:
X YCTPOMCTB; CXEMOTEXHUKH ANEKTPOHHBIX CXEMOTEXHUKH OCHOBHBIE
MUKPOKOHTPOJIIIEPOB H YCTPOMCTB M CUCTEM. | DTIEKTPOHHBIX TOHSITHS
WX mporpaMmupoBanus; | Jlomyckarores YCTPOMCTB U CXEMOTEXHUKH
3HAYUTENbHbBIE CUCTEM, HO AIIEKTPOHHBIX
OIINOKY, MPOSIBISIETCS | TOMYCKAIOTCS YCTPOMCTB H
HEJ0CTAaTOYHOCTh HE3HAYNTENbHBIC CHUCTEM,
3HAHWH, TIO PAAY OIInOKH, cB00OOTHO
MoKa3aTenei, HETOYHOCTH, OTIepUpyeT
oOyuaromuiics 3aTpyaHEHUS TIPU nproOpe-
UCTIBITHIBAET AHATUTUYECKUX TEHHBIMH
3HAYUTENbHbBIE oTeparusX. 3HAHUSIMHL.

8




3aTPyIHEHUS [IPU
OIEPUPOBAHUU
3HAHUSIMU [IPU UX
IIEPEHOCE Ha HOBBIE
CUTYalUH.

yMeTh: OO6yuatomuiicst He ymeer | OOyuaromuncs OOyuarommuiics OOyuaroruiic
NPEJCTaBIATh | MM B HEIOCTaTOYHOH | IEMOHCTPUPYET JEMOHCTPUPYET s
WHPOPMAIMIO | CTENICHH YMEET | HeTIOJHOE YaCTUYHOE JIEMOHCTpHUpYE
B TpeOyeMoM WCIIOJIH30BAaTh COOTBETCTBHUE COOTBETCTBHUE T MIOJTHOE
dopmare ¢ MIPUKIIQTHOE CIICAYIOMINX YMEHHHU: | CIEIYFONUX COOTBETCTBHUE
WCTIOJIb30BAHU | MPOTPaMMHOE UCTIOJIb30BaTh YMEHUI: CJIEYIOIIX
eM obecrieueHne ISl | TIPUKIIaTHOE UCTIOJIb30BATh YMEHUH:
WHGOPMAIMOH- | TPOTPAMMHUPOBAHHS IPOTPaMMHOE NPUKIIAHOE MCTIOJIb30BAaTh
HBIX, MHUKPOKOHTPOJUIEPOB; obecrieueHne ISl | IPOTPaMMHOE MPUKIIATHOE
KOMTIBIOTEPHBI pacuera mapaMeTpoB U | o0ecriedeHne IS | MporpaMMHOe
X U CETEBBIX BBIOOpA YCTPOMCTB | pacyeTa obecrieueHne
TEXHOJIOTHH; AIIEKTPOHHOTO napamMeTpoB W | Uil pacueTa
000py/I0BaHNUS; BbIOOpa YCTpOICTB | MapaMeTpoB H
Jlomyckatorcst AJIEKTPOHHOTO BBIOOpA
3HAYUTENIbHBIE 000pyIOBaHuUS; YCTPOMCTB
OLIMOKH, IPOSIBIIAETCS | YMEHHS OCBOEHBI, | JIEKTPOHHOTO
HEI0CTaTOYHOCTb HO JIOITyCKAaOTCs o0opynoBaHus
YMEHUH, 1o psay HE3HAUUTENIbHbIE ;
TOKa3aTelie, OIINOKH, CB000HO
oOyuaromuics HETOYHOCTH, ornepupyeT
UCTIBITHIBACT 3aTPYIHEHUS IIPU IpUOOpETEHH
3HAYUTEIIbHbIE AHAJTUTUYECKUX BIMHU
3aTpyAHEHUs IPU olnepanusx, YMEHUSIMH,
ONepUPOBAHUN HepeHOCe YMEHHH IPUMEHSET UX
YMEHUSMH MPU UX Ha HOBBIE, B CUTYaLUsAX
IIepEeHOCEe Ha HOBbIE HECTaHAapTHbIE HOBBIIIEHHON
CUTYalLlUH. CUTYallUu. CJIOKHOCTH.
BJIA/IETh: OOyuaromuiics He | OOyyaromuiics OO0yuaromumiics OObyuaromuiic
- HaBbIKaMH BIaJeeT  WIU B | BJaJeeT  HABbIKAMM | YaCTUYHO BJAJEET |1 B IOJHOM
HACTPOMKH HE/JIOCTATOYHOW CTENEeHH | IPUMEHEHUS HaBbIKAMHU o0Bbeme
paboThI BIIaJI€eT HaBBIKAMHU | IPUKIIAJHOTO IPUMEHEHHS BJIaJIeeT
nepupepuitHpl | IPUMEHEHUS IPOTrPaMMHOTO HPUKIIAJHOTO HaBBIKAMHU
X YCTPOUCTB MIPUKIIAJHOTO obecrieueHUs JUIsL | IPOTPaMMHOTO IPUMEHEHHUS
MHUKPOKOHTPOJI | MPOrpaMMHOIO nojxoopa mapamMeTpoB | oOecriedeHust  Juld | IPUKIAJHOTO
JIepOB; o0ecrieueHus U | M1 pacdera peXUMOB | moadopa IPOrPaMMHOT
MOJIEIUPOBAaHUS PalOTHI | pabOTHI 3JIEKTPOHHBIX | TApaMETPOB U | 0 obecrieueHus
MUKPOKOHTPOJIIEPA B |CXeM B HENOJHOM | pacyeTa peXUMOB | il  moadopa
AJIEKTPOHHBIX CXEMaX. o0BbeMe, JIoMycKalTcsl | paboThl napameTpoB H
3HAYUTEIIbHbIE AIIEKTPOHHBIX CXEM, | pacueTa
OLIMOKH, TMPOSIBIISICTCS | HABBIKK ~ OCBOEHBI, | PEKUMOB




HEJ0CTaTOYHOCTh
BJIaACHHUA  HaBbIKAMHU
10 psAy IOKa3aTeleH,
OO6yuatromuiics
HUCIIBITHIBACT
3HAYUTCJIIBbHBIC
3aTpyIHEHUS npu
IMPUMCHCHUN HABBIKOB
B HOBBIX CUTYyallUAX.

HO  JIOIIyCKArOTCS
HE3HAYUTCIIbHBIC
OIINOKU,
HETOYHOCTH,
3aTPyAHEHUS
AHAJIMTHYCCKUX
onepanusx,
IIEPEHOCE  YMEHHUH
Ha HOBBIE,
HECTAaHJAPTHBIC
CUTYaIlNH.

pu

paboThI
ANEKTPOHHBIX
CXEM,
CBOOOIHO
MPUMEHSET
MOJTyYCHHBIC
HaBBIKU
CUTYaIUSIX
MMOBBIIIICHHON
CIIOKHOCTH.

B

Dopma npomercymouHou ammecmayuu: IK3ameH.
[IpomexyTouHas aTTectanus oOydaromuxcs B GopMe 3K3aMeHa MPOBOAUTCS MO pe3ysbTaTam
BBITIOJIHEHUS] BCEX BHJIOB Y4eOHOUM pabOThl, MPEIyCMOTPEHHBIX Y4EOHBIM IUIAHOM MO JaHHOMN
JUCHMILTMHE (MOAYIIO), IPU 3TOM YUYUTBHIBAIOTCS PE3YJIbTAaThl TEKYILIETO0 KOHTPOJIS YCIIEeBAEMOCTH
B TedeHHe cemecTpa. OleHKa CTeNeHU JOCTUKEHHS 00yJYaroIUMHUCS MIIaHUPYEMbIX PE3yIIbTaTOB
oOyueHusi MO AUCHUIUIMHE (MOJIYITI0) MPOBOJIUTCS IMpernojaBaTesieM, BEAYIIUM 3aHATUS TI0
JTUCHUIUTMHE (MOJIYI0) METOJO0M SKCIEPTHOM olleHKH. [1o uToram mpoMexyTouHO# aTTecTaiuu
10 TUCIUIUIMHE (MOIYJII0) BBICTABIISETCS OLIEHKA «OTIMYHOY, «XOPOLIO», «yJOBJIETBOPUTEIHHO»
WIH «HEYJOBJIETBOPUTEILHOY.,

K mpomexyTrouHoll arTecTanMy AOMYCKAOTCSl TOJBKO CTYJACHTHI, BBIOJHUBIINE BCE BUIbI
yaeOHOW paboTHI, MPETyCMOTPEHHBIE pabodell MpOrpaMMON IO TUCHUIUIHHE (BBITOJIHUIN
nabopaTtopHble pabOThI)
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IlIkana ouenueanusn

Onucanue

OTJINYHO

Breimonnensl Bce  BUJBI yqe6H0171 pa6OTLI, npeaAyCMOTPCHHBIC
y‘Ie6HLIM I1JIaHOM. CTyI[eHT ACMOHCTPUPYECT COOTBCTCTBHUC 3HaHI/II71,
YMeHHﬁ, HaBbIKOB IPUBCACHHBIM B Ta6n1/1uax HOKaSaTCHeﬁ,
onepupyer HpI/IO6peTeHHBIMI/I SHaHWAMHU, YMCHUAMMU, HABBIKAMU,
NPpUMCHACT UX B CUTyalUAX MOBBIIICHHON CJI0KHOCTH. HpI/I 9TOM
MOT'YT OBITh AOMYIICHBI HCE3HAYUTCIIbHBIC OI_I_II/I6KI/I, HCTOYHOCTH,
3aTPYAHCHUA IIPpU aHAJTIUTUYCCKUX OIICpalugX, IMCPEHOCC 3HaHUM U
YMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYyallUH.

Xopowo

BoimonHensl Bce BHABI  y4eOHOWH palOThHI, MNpenycMOTPEHHbIE
y4eOHbIM 1IaHOM. CTYAEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHMIA,
YMEHHI, HaBBIKOB MPHUBEACHHBIM B Ta0OnHWIAX I[OKa3aTenei,
OTIEpUPYET MPUOOPETCHHBIMU 3HAHUSMH, YMEHUSMHU, HABBIKAMH,
IIPUMEHSET UX B CHUTyallUsAX IOBBIIICHHOW CIIOXKHOCTH. IIpu sTOoM
MOTYT OBITh JIOMYIIEHbl HE3HAUYUTENbHbIE OIIMOKH, HETOYHOCTH,
3aTPYAHECHUS IIPU AHAIUTUYECKHUX OIEpPaLUsX, IIEPEHOCE 3HAHUN U
YMEHUH Ha HOBBIEC, HECTAHIAPTHBIE CUTYyALUH.

Y 10BIETBOPUTEIIEHO

BrimonHensl Bce BHABI  y4eOHOW palOTBHI, TNpPenycMOTpPEHHbBIE
y4eOHbIM TIaHOM. CTYAEHT AEMOHCTPUPYET COOTBETCTBUE 3HAHMIA,
YMEHMH, HaBBIKOB IPUBEACHHBIM B Tabmuuax IoOKa3aTeleH,
oTepHupyeT MPHOOPETCHHBIMUA 3HAHUSMH, YMEHUSMH, HaBBIKaMHU,
IPUMEHSIET UX B CUTYallUAX IOBBIIIEHHOW ciokHOCTH. [Ipu atom
JOITyCKAIOTCS 3HAYUTENIbHbIE OLINOKH, IIPOSIBIISETCS
HEJOCTAaTOYHOCTh BJIQZICHUsS] HaBbIKAMM 10 psy IOKa3aTelew,
OOyuaromuiicss HWCHBITHIBACT 3HAYUTEIbHBIC 3aTPYJHEHUS IPH
MIPUMEHEHUH HAaBbIKOB B HOBBIX CUTYaIUSX.

HeynosnerBopurensHo

He BbimosHeH oauH wunu  Oosjee BUAOB yueOHOM paboOTHI,
MPEIYCMOTPEHHBIX y4eOHBIM TUTaHOM. CTYIEHT JIEMOHCTPUPYET
HETIOJTHO€ COOTBETCTBHUE 3HAHUM, YMEHUMN, HABBIKOB MPUBEJICHHBIM B
TabnuIax TMoKa3aTenei, OMyCKAaloTCSd 3HAYUTENIbHbIC OIIMOKH,
MPOSIBISICTCS OTCYTCTBUE 3HAHWMW, YMEHUH, HABBIKOB MO PSIy
MoKa3aTesei, CTYICHT UCTIBITHIBAET 3HAYUTEIBHBIC 3aTPYIHCHUSI TIPU
OTIEPUPOBAHUM 3HAHUSMHU U YMEHUSMH TIPU MX MEPEHOCE Ha HOBBIC
CUTYaIIH.

7. Y4eOHO-MeTOANYeCKOe U MHPOPMALIMOHHOE o0ecIieYeHue

AUCHMUIIIINHBI

a) OCHOBHasl JIuTepaTypa:

1. Caxues, A. M. LludpoBbsie yCTpONCTBAa U MUKPOIIPOLIECCOPHI : yueOHOE
nocobue nis By3oB / A. M. CaxHeB. — 2-€ u3Jl., iepepad. u 101, —
Mockaa : UzpatensctBo FOpaiit, 2023. — 139 c. — (Beoiciiee
oOpazoBanue). — ISBN 978-5-534-10883-5.

URL: https://urait.ru/bcode/514342
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0) TONOJIHUTENIbHAS JTUTEpaTypa:

1. Oroponnukos, . H. MukponpoueccopHas TexHuka: BBezieHue B Cortex-
M3: yueOHoe nmocodbue aist By30B / Y. H. OroponnnkoB. — Mocksa :
N3narenscTBO FOpaiit, 2022. — 116 c. — (Briciiee oOpazoBanue). — ISBN
978-5-534-08420-7.

URL.: https://urait.ru/bcode/492216

B) IPOTrpaMMHOE 00ECIIEUeHNE U UHTEPHET-PECYPCHI:
1. Proteus — mporpamMma Jjisi KOMITIBIOTEPHOTO MOJEIIMPOBAHUS AIEKTPOHHBIX
YCTPOMCTB;
2. Microchip Studio — cpena pa3paboTku Koaa st MUKpOKOHTposuiepoB AVR;
3. DneKTpOHHbIN 00pa30BaTEIbHBIN KYypC:

https://online.mospolytech.ru/course/view.php?id=10985

8. MaTepHaJILHO-TeXHI/I‘IeCKOG ob0ecrneyeHue ANCIHHUIIJINHBI

[IpakTryeckue pabOTBI PadOTBI IMPOBOMATCA B  CICHHAIM3UPOBAHHOM
nabopatopun Kadenpsl «J/[uHaMHMKa, TPOYHOCTHL MAIIMH U COMPOTHBIICHUE
MmatepuanoB» (NeB-401), ocHalieHHOM 1TaOOpaTOPHBIM 000PYI0BaHUEM, CTCH/IAMH,
KOMITBIOTEpAaMH C IOCTYIIOM Ha KadeapaabHbIid cepBep U B UHTEPHET.

Jlekiuk  4MTaOTCI B crnenuanu3upoBaHHoW  ayauTopuu  (NeH-304)
OCHAIIIEHHON MYJIbTUMEIUWHBIM TIPOEKTOPOM, SKPAaHOM, HOYTOYKOM.
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CtpykTypa u coaepkanue TUCIUIUINHBI «IIporpamMmmupoBaHrue aBTOMOOUIBHBIX MUKPOKOHTPOJIIEPOB»

[Ipunoxenue 1

10 HAMPAaBIICHUIO MOATOTOBKH OakanaBpoB 23.03.02 «HazemHbIe TPaHCTIOPTHO-TEXHOJIOTHYECKIE KOMIUICKCHI»

Paznen

cemecTp

Henens
cemecTpa

Bunpl yaeOHOM pabOThI, BKITFOUAst

CaMOCTOSITENIbHYIO pabOTy CTYAEHTOB

U TPYAOEMKOCTb B Hacax

Buner camocTositensHOM paboThI

CTYJICHTOB

Dopmsbl
aTTeCTaluu

J

I/C

JIa0

CPC

KCP

K.P.

K.IIL

PT'P

Pedep.

K/p

C 3

1. Apxurekrypa anpa
COBPEMEHHBIX
MHUKPOKOHTPOJUIEPOB.

1-3

12

2.Kondurypuposanue
BBLIBOJIOB MOPTOB
BBO/Ia/BBIBOJIa COBPEMEHHBIX
MHUKPOKOHTPOJIIEPOB.

4-6

12

3.06paboTKa BHEUTHUX
MpEPHIBAHUHN U BCTPOCHHBIN
KOMITapaTop COBPEMEHHBIX
MHUKPOKOHTPOJLIEPOB.

12

4. Ananoro-uudpoBoi
npeobpazoBatensb (ALIT)
COBPEMEHHBIX
MHUKPOKOHTPOJUICPOB.

10-12

12

5.CUHXpOHHBIE U
ACHHXPOHHBIE TaltMepbl-
CUYETUHUKHU COBPEMEHHBIX
MUKPOKOHTPOJIJIEPOB.

13-15

12
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6.Pabora c EEPROM-
MaMSATBIO, CTOPOKEBOM
TaliMep U PEKUMBbI

MOHMKEHHOTO 7 16-18 6 6 12
JHEPromnoTPEOIICHUS
COBPEMEHHBIX
MHKPOKOHTPOJLIEPOB.
Bcero 4acoB 1mo AUCIHHUIIMHE 36 36 72
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[Tpunoxenue 2
BOIIPOCBHI DK3AMEHA

4 u S cemecTpsI

1 [lepudepuitnbie yctpoiictBa MukpokonTposiepoB AVR cemeiictea Mega.
2 ApxutekTtypa sapa MUKpokoHTposuiepoB AVR cemelictBa Mega.

3 [TamsTh IpOrpaMm MUKpOKOHTpoOJLIepoB AVR cemeiictBa Mega.

4 Cratunueckoe O3Y mukpokoHTpomiepoB AVR cemeiictBa Mega.

5. Peructpsl o01iero Ha3HaueHuss MUKpOKOHTpoiepoB AVR cemelicTBa
Mega.

6. Peructpsl BBOAa/BhIBOIa MUKPOKOHTpOJLIEpOoB AVR cemelictBa Mega.

7. CrniocoObl aapecanuy naMsTH JaHHBIX MUKPOKOHTpoJuiepoB AVR
cemerictea Mega.

8. OHepronesaBucumas namath 1anubix EEPROM mukpokonTposiepos AVR
cemerictea Mega.

Q. Peructp cocrostnuss SREG mukpoxontposiepoB AVR cemeiictBa Mega.
10.  Cuerunk komaHJ MUKpOoKOHTposuiepoB AVR cemeiictBa Mega.

11.  ®yskuoHUpoBaHUE KOHBEHEpa 00pabOTKH KOMaH]I MUKPOKOHTPOJIJIEPOB
AVR cemeiictBa Mega.

12.  KoMaH[bl YCIOBHOTO U 0€3YCIOBHOIO MEpExXo/ia MUKPOKOHTpoIIepoB AVR
cemericTtea Mega.

13. KomaHjbl BbI30Ba MOJANPOTpaMM MUKpOKOHTposuiepoB AVR cemelicTBa
Mega.

14.  Crek mukpoxonTposuiepoB AVR cemeiictBa Mega.

15. TaxkroBblii reHepaTop 11 MUKpoKoHTpoJuiepoB AVR cemeiictBa Mega.
16. OO6pabotka npepriBannii MUKpOKOHTposuIepoB AVR cemelictBa Mega ot
BHYTPEHHUX NepU(EPUNHBIX YCTPOUCTB.

17. OGpaboTka BHEIIHUX PEephIBaHUN MUKPOKOHTpoJuiepoB AVR cemelicTBa
Mega.

18. KoHudurypupoBanue BHIBOJOB MOPTOB BBOIa/BBIBO/Ia MUKPOKOHTPOJIIIEPOB
AVR cewmeiictBa Mega.

19. KoudurypannoHHbie SsYUeHKH MUKPOKOHTPOJIIEPOB.

20. Pabota c mopramu BBOJa/BbIBOIa MUKPOKOHTpoJIepa AVR.

21.  AnanoroBo-1n¢poBoii mpeoOpa3zoBaTeab MUKpOKOHTposuiepa AVR.

22. TloaxmioueHue MJHKOUCTUKA K MUKPOKOHTpOJuIepy. OnpeaeeHne moaoKeHus
PYYKH JPKOWCTHUKA.

23. ludpo-ananorossiii mpeodpazoBarens Tuna R2R. ®opmupoBanue
aHAJIOTOBBIX CUTHAJIOB.

24.  VYupasaenue XK-mucrmeem LCD-1602.

25. VYmpaBieHue CerMeHTHBIM UHIUKATOpOM. CTaTHUECKUIl METOT.

26. YmpaBieHue CErMEHTHBIM WHIUKATOPOM. JIMHAMUYECKUN METO/I.

27. TloaxmioueHne TAaKTOBBIX KHOMIOK K MUKPOKOHTpouiepy. [IporpaMmHbIii u
anmnapaTHbIil criocod 00psObI ¢ "Apede3rom" KOHTAKTOB.

28.  AHanoroBbIii KOMIIapaTop MUKpokoHTposuiepa AVR.
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29. Amnanoroso-1udpoBoii nmpeodpazoBaresib MUKpOKOHTpoiepa AVR.

30. 8-OuTHBIN CUHXPOHHBIN CUETYMK MUKPOKOHTpoJuiepa AVR.

31. 16-OWTHBII CUHXPOHHBIA CYETUUK MUKPOKOHTposiepa AVR.

32. 8-OUTHBIN aCHHXPOHHBIN cUETYMK MUKPOKOHTposuiepa AVR.

33. Buemnwue npepsiBaHUs MUKpOKOHTposiepa AVR.

34. VI3mepeHue 4acTOTHI BpallleHUs Bajia JIEKTPOABUTATENS C TOMOILBIO
taiiMepoB MK.

35. TlogknroueHre TaKTOBBIX KHOMOK K MUKPOKOHTposuiepy. [IporpamMmMHublii n
annaparHbli ciocob 60prObI ¢ "pede3roM" KOHTAKTOB.

36. TlogkmroueHue JHKOWCTUKA K MUKPOKOHTpoJsuiepy. OnpeseneHne nojaoxeHus
PYYKH JKOWCTHUKA.

37. Tloaxmrouenue KHOMOK K BctpoeHHOMY ALIIT MmukpokoHTposiepa ¢
UCIOJIb30BaHUEM BECOBBIX Pe3ucTOpoB. Orpe/ienieHre HaKaThsl KHOTKH.

38. ITloakmrouenue patunka Temreparypsl LM335 MukpokoHTpoiepa.
Omnpenenenue TeMnepaTypsl o YpOBHIO HANPSKEHUS HA JaTUMKe.

39. WMsmepenue Toka ¢ momouisio ALIT MukpokoHTposepa npu
MCIIOJIb30BaHUH IIYHTUPYIOIIETO PEe3UCTOpa.

40. TloakmroueHHe K MUKPOKOHTPOJLIEPY OHOBPEMEHHO HE MEHEe ABYX
AHAJIOTOBBIX AaTYMKOB. OmpeiesieHue MoKa3aHui Kaxk10ro.

41. PexuMbl MOHUKEHHOTO YHEPTOMOTPEOICHUS MUKPOKOHTPOJIIEPOB.

42.  CropoxeBoil TaiiMep MUKPOKOHTPOJLIEPA.

43. CnocoObl cOpoca MUKPOKOHTpPOJIIEPA.

44. Duepronezasucumas EEPROM namMsaTh MUKPOKOHTpOJIIEpA.

45. 3anuchk u ureHue nanHbix B EEPROM namsats MUKPOKOHTpOJUIEpA.

46. Iudpo-anamororslii mpeodpazoBarens Thuna R2R. ®dopmupoBanue
AHAJIOTOBBIX CUTHAJIOB.

47. N3mepeHue HanpaBlIeHUS BPAILlEHUs], YACTOTHI BPALIEHUS U yIjia IOBOPOTa
BaJjia AJIEKTPOJABUTATENS C TOMOIIBIO SHKOEPA, MOJKIFOUEHHOTO K
MUKPOKOHTPOJLIIEPY.

48.  VYmnpapneHue cepBoABUTATENEM OT 16-OMTHOTO CUHXPOHHOTO CUETUYHKA
MHUKpOKoHTposuiepa AVR.

49. Pa6orta ¢ ynpTpa3ByKOBBIM JATYMKOM PACCTOSHUS C TOMOIIBIO 16-OUTHOTO
CUHXPOHHOI'O CYETYMKA MUKPOKOHTpoJiepa AVR.

50. Cratndeckuii © TMHAMUYECKUN METOJ YIIPABICHHUS CErMEHTHBIM
WHIUKATOPOM.
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