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1 He.]]l/l, 3ala’Yi U IVIAHUPYEMBIC PE3YJbTaTbl oﬁyqem/m o JMCIMIIJIMHE
Llenp AMCUMIUIMHBI - OOYYHUTh CTYACHTOB HaBbIKaM INPOIPAaMMHPOBAHUS Ha YPOBHE
OJM3KOM K anmapaTHOMY, YTOOBI OHM MOTJIM CO37aBaTh 3(PPEeKTUBHbBIC U HAJCKHBIE CUCTEMbI
ISl pa3NIUYHBIX IPUMEHEHUI.
3amaun IUCHUILTUHBI BKJIIOYAIOT B ce0sl:

J N3ydnTh apXUTEKTYpYy U OCOOCHHOCTH PabOThl MUKPOKOHTPOJIIEPOB.

J Hayuntbcss HCmoONB30BaTh WHTETPUPOBAHHBIC Cpelbl  pa3pabOTKU  JUIs
IPOTPaMMUPOBAHUS MUKPOKOHTPOJIJIEPOB.

J OOy4uTh IPOrPaMMHUPOBAHUIO HA A3BIKAX, KOTOPBIE YACTO UCIOIB3YIOTCS MPH
paboTe ¢ MUKPOKOHTpOJIJIEpAaMH.

J [T03HaKOMUTH CTY/IGHTOB C METOJIaMH B3aUMOJCHCTBUS IPOTPAMMHOTO KOJIa C
BHEIIIHUMH YCTPOUCTBAMH U AATYHKAMH.

o OOy4uTh CTYAEHTOB CO3/MaHUIO0 A(PPEKTHBHBIX AITOPUTMOB YIPABICHHS
MHUKPOKOHTPOJUIEPAMHU.

J [ToaroTOBUTH CTYICHTOB K pa3pabOTKe M OTJIAZKE BCTPAUBAEMBIX CHCTEM Ha

6a3e MUKPOKOHTPOJIIEPOB.

o [ToaroToBUTH CTYOEHTOB K pa3pabOTKe MPOrpaMMHOrO OOecredeHus,
ONTHMHU3UPOBAHHOIO MOJI )KECTKUE OIPAHUYEHHUS 10 MMAMSITH U IPOU3BOAUTEIBLHOCTH.

Ot

MUKPOKOHTPOJUIEPOB M MOHATH MPUHIHUIBI PA0OTHl BCTPAUBAEMbIX CHCTEM, YTO MOXKET OBITh

3aJa4u IIoOMOTyT CTYACHTaM OCBOHUTH HaBBIKH nporpaMMUpOBaHUA

MMOJIC3HO IIpH pa3pa60TKe PAa3JIMIHBIX YMHBIX yCTpOfICTB, JaTYUKOB, CUCTEM aBTOMAaTHU3allud U
T.O.

OO6yuenue o aucuuruinbe «IIporpamMmupoBaHue MUKPOKOHTPOJUIEPOBY» HAIPABICHO
Ha (GOpMUPOBaHUE Y O0YUAIOIIUXCS CICAYIOIIMX KOMIIETSHIINH:

Koa v HaumeHoBaHue

. NHauKaTophl J0CTHKEHUS] KOMITETeH NI
KOMIIeTeHIIN I

[IK-2. Crioco6et BLITOIHSTE NIIK-2.1. 3naeT crnocoObl ynpaBieHus: paboTamMu 1o

paboThI U yIpaBiIsTh pabotamu | CO3MAHMIO U o6cmyxuBanuto C uHTepHeT Belei u

1o co3nanuio (Moaudukanuu) u | YMHOIo 1oMa

conpoBoxaeHuto NC,
ABTOMATU3UPYIONIUX 3ada4n
OpTraHHU3allMOHHOI'O YIIPABJIICHUA
1 OM3HEC-TTPOLIECCHI

NIIK-2.2. YMmeet ynpaBisaTh paboTaMu 1o pazpaboTke u
obciryxuBanuio IC uHTepHET Bellei 1 yMHOTO JoMa
NIIK-2.3. ImeeT HaBbIKU: IPUMEHEHUS TPOrPAMMHOIO
obecrieueHus 1J1s1 yIipaBieHust paboTaMu 1o pazpaboTke
W C nHTEpHET BeUeil U yMHOI0 JoMa

[MK-4. Cnioco6eH nmpoBOIUTH
UHTETPAIUIO TPOTPAMMHBIX
MOJYJIE U KOMIIOHEHT U
BepU(DUKALIUIO BBIITYCKOB
IPOTrPaMMHOTO MPOAYKTA

NIIK-4.1. 3HaeT MeTObI U CIIOCOOBI HHTETPalluN
MPOTPaMMHBIX MOJYJICH B 00JIACTH UHTEPHET BEUIeH U
YMHOI'O JOMa

NIIK-4.2. YMeeT npoBOAUTH aHATN3 MOIYJIEH B 00JIaCTH
MHTEPHET BELIeW U YMHOI'O JJOMa U BO3MOKHOCTb
MHTETPpali HOBBIX KOMIIOHEHTOB




NIIK-4.3. ImeeT HaBbIKK: IPUMEHEHUS IPOrPAMMHOIO
obecrieyeHus AJ1s1 HACTPOHKU MHTErPalliy Pa3IUIHbIX

MoJyJiel B 00JaCTH HHTEPHET BEUIEN U YMHOIO JJOMa

2 MecTo IMCHUILINHBI B CTPYKTYpPe 00pa30BaTe/IbHOI MPOrpaMMbl

JluciunimHa OTHOCUTCS K 9acTd, (POPMUPYEMOH yYaCTHHUKAMU 00pa30BATENbHBIX OTHOIICHUM,
omoka b1 «lucuummuHbey (MOIYIH).

JuciuminHa B3aMMOCBs3aHa JIOTMUECKH U COAEPKATEIbHO-METOIWYECKH CO CIEAYIOIHUMU
mucuummHamu 1 npaktukamu OITOIT:

o TexHOI0ruu U METOABI TPOTPaMMUPOBAHUS;

CxeMOTeXHHKa IEKTPOHHBIX YCTPOUCTB;

OnepaninoHHbIE CUCTEMbl MUKPOKOHTPOJLIEPOB;

Apxurektypa nH(HOPMAIMOHHBIX CHCTEM YMHOTO J0Ma;
ArnmapaTtHoe o0ecrieueHue YMHBIX TPOCTPAHCTB;

CuctemMbl HCKYCCTBEHHOTO MHTEIIJIEKTA;

TectupoBaHue MPOrpaMMHOTO 00ECIICUCHHUS;

VYrpaBineHue HHTErpallMOHHBIMU TPOEKTaMU;

Brenpenne u cepBUCHOE 00CITY)KHBaHHE YMHBIX TPOCTPAHCTB;
CHcTeMHBIH aHaIU3;

[IpounzBoacTBeHHAs MPaKTUKA (ITPOEKTHO-TEXHOJIOTHYECKas );
[IpouzBoacTBeHHAs MpaKTHKa (TIPEeAIUIIIIOMHAs);
BrinonHenue 1 3ammra BhITYCKHON KBAIM(UKAITMOHHONW PaOOTHI.

3 CTpykTypa U colepkaHue IMCUUILITHHBI

OO0mast Tpy1I0eMKOCTh JUCHUTUIHHBI cocTaBisieT 10 3aueTHBIX equHuIl, T.e. 360 akaIeMUIecKuX
gacoB (13 HuX 144 yaca — ayiuTopHbIe 3aHITHS U 216 4acOB — cCaMOCTOSITeNIbHASL pa00Ta CTYICHTOB).

Ounas ¢opma: paszzmensl AMCUMIUIMHBI HM3y4aloTcs Ha 2 Kypce B 4 um 5 cemectpe, ¢dopma
IIPOMEXKYTOYHOM aTTeCTalMi — IK3aMEH.

3.1 Buasl yueOHoii paGoThl U TPYA0eMKOCTh (110 popmaM 00yueHHUs1)

3.1.1 Ounas opma oOydeHus

KoanuectBo Cemccrp
Ne i/m Buj yueOHoi1 padoThI 4 5
4acoB
1 AyIuTOpHBIE 3aHATHS 144 72 72
B ToM uucne:
1.1 Jlexuun 36 18 18
1.2 CemuHapckue/mpakTHIeCKue
3aHATHS
1.3 JlaGopaTopHbIe 3aHATHUS 108 54 54




KoanuyectBo Cenectp
Ne i/m Buj yueOHoi1 padoThI 4 5
4acoB
2 CamocrosiTesbHasi padora 216 108 108
3 KypcoBoe npoekTupoBanue KII
4 IIpoMeskyTOUHAsI aTTEeCTALUS
Dk3amen/3auet/mud.3auer HK3aMeH HK3aMEeH
HWroro: 360 180 180

3.2. TemaTu4ecKuii MJIaH U3YYEHUS AU CHUTLTHHBI
3.2.1. Ounas ¢popma oOyueHHs

TpynoemkocTs, yac
AynuTopHasi padora
e Pasiennl/TeMbI CemuHnap [Tpakr [CamocT
- 1 ckue/ |Jlabopa |mueck |osiTeNIb
n/n JUCIHHUIIIMHBI Bcero Jleknu
4 |HpaKThye TOPHBIC | as Has
CKHME [BaHATHUsA |moAro |padora
3aHATUSA TOBKa
11 BBenenue B nmporpaMMupoBaHue
) MUKpPOKOHTpOsiepoB STM32 4 2 2
12 JlaboparopHas pabota Nel O3nHakomiieHHE 6
) ¢ oTaazoyHoi miatoi Nuclio 16 10
21 Co3pmanue u 3arpy3Kka IpoeKTa,
) STM32CubeMX, BBeZicHHE B OTIAIKY 4 2 2
JlabopatopHas pabota Ne2 Muranue
22. CBETOIUOJaMHU 16 6 10
3.1 | Yopasnenue GPIO 4 o) o)
JlaboparopHas paboTta Ne3 Ympasnenue
3.2 MOPTaMHu BBOJa-BbIBOAA 16 6 10
4.1 | O6paboTka npepbIBaHUiA 4 o) o)
JlaboparopHas pabota Ned Ympasnenue
4.2 MIPEepHIBAaHUAMHU 16 6 10
51 YHuBepcaIbHbIE ACHHXPOHHBIC
) MOCJIeJ0BaTEeNbHBIC CPEJICTBA CBSI3U 4 2 2
JlaboparopHas pabota Ne5 Ilepenaua
32 nanHbix yepe3 UART 16 6 10
6.1 | Yopasnenne DMA 4 o) o)
6.2 JlaboparopHas pabota Ne6 Mcrons3oBanue 6
' UART cosmecto c DMA 16 10
7.1 | Cxema TaKTUPOBaHUSI 4 o) o)
JlaboparopHas pabota Ne7 M3yuenue
7.2 TaKTHPOBAaHUsI MUKPOIPOLIECCOPa 16 6 10
8.1 | Taiimepsr 4 o) o)
JlabopatopHas pabota Ne8 Hcnonbs3oBanue
8.2 TaiiMepoB 16 6 10




9.1 | Ananoro-mudposoe npeobpazoBaHue 4 2 2
JlaboparopHast pabota Ne9 IIpumenenue
92 | ADC 16 6 10
10.1 | Hudpo-anansorosoe mpeobpazoBaHue 4 2 2
JlaboparopHas pabota Nel0 ITpumenenue
10.2 DAC 16 6 10
11.1 | I2C 4 2 2
JlaboparopHas pabdota Nell Ilepenaua
112 nmaHHBIX 1o muHe [2C 16 6 10
12.1 | SPI 4 2 2
JlaboparopHas pabota Nel2 Ilepenaua
122 JaHHBIX 1o muHe SPI 16 6 10
13.1 | CroposxeBbie TaiiMmepbl 4 o) 2
13.2 JlaboparopHast pabota Nel3 ObecneueHue 6
" | 0TKa30yCTOHYMBOCTH MUKPOIPOLIECCOPOB 16 10
14.1 | Yacsl peansHOTO BpeMEHH 4 2 2
142 JlaboparopHast pabota Nel4 16 6 10
Vcnonp30BaHus 9acoB peaJbHOTO BPEMEHU
15.1 | Ynpasnenue nuraHuem 4 o) o)
152 JlaboparopHas padota Nel5 Ynpasnenue 16 6 10
MUTaHHEM MUKPOKOHTpOJLIEpA
16.1 | Opranusamus namsTi 4 o) o)
16.2 JlaboparopHas pabota Nel6 Pabora c 16 6 10
MaMSITbI0O MUKPOKOHTPOJUIEPOB
17.1 | Yupasnenue Flash-nmamsiteio 4 2 2
172 JlaboparopHas pabota Nel7 Pabora c
"~ | BHeUIHEW BHYTPEHHEN 1 BHEIIHEH MaMATh 16 6 10
MHUKpOIpoLeccopa
18.1 | TIporecc HavambHOM 3arpy3Ku 4 o) o)
182 JlaboparopHast pabota Nel8 O6HOBIICHHE
"~ | IpoLIMBKY MUKPOKOHTpOJLIEpa Yepe3 16 6 10
BHEIIHHUE MOJKIIOUCHHS
Hroro 360 36 108 216

3.3 Conep:xkanue TUCHUILIUHBI

1. BBenenue B mporpaMMHpOBaHUE MUKPOKOHTposiepoB STM32

- Benenue B mporieccopsl Ha 6aze ARM




- Benenue B MukpokoHntposuiepsl STM32

- Kpatkwuii 0630p noncemeiicts STM32

- Otnanounag maara Nucleo

JlaGopatopnas pa6ora Nel O3HakomiieHHEe ¢ 0TiIaq0uHOH miaToi Nuclio
2. Cosnanwue u 3arpyska npoekrta, STM32CubeMX, BBeieHHE B OTIAAKY

- YCTaHOBKA UHCTPYMEHTAPUs

- Benenue B uncrpyment CubeMX

- 'enepanus npoekra

- 3arpy3ka UCXOJIHOTO Koja

- Hauano pa6otsl ¢ OpenOCD

- [lonyxoctunr ARM

JlaGopatopnas pabora Ne2 Muranue cBeTOJUOIaMU
3. VYnpasnenue GPIO

- Oto6paxenue nepudepuitHpix ycrpoiicts STM32

- Hdeckpunropst HAL

- Yaupasnenue GPIO

- Jlennunuanuzanus GP10

JlaGopatopHnast pabora Ne3 YmpasieHue mopramu BBOJa-BbIBOJA
4. OO6paboTka npepbIBaHUH

- Kontpomep NVIC

- Paszpemenue npepeiBanui

- J)Kv3HEeHHBIN LMK IpEphIBaHUI

- YpOBHHU IIPUOPUTETA IIPEPHIBAHUI

- PeentepabenbHOCTD IIpephIBaHUIA

- MackupoBanue npepbIBaHUN

JlaGopaTopnas pabora Ned4 YnpasieHue npepbIBaHUIMU
5. VYHHUBepcallbHbIe aCHHXPOHHBIE MTOCIIeI0BATEIbHbBIE CPEJICTBA CBA3H

- Beenenne B UART u USART

- Maunuanusamus UART

- UART-cBs13b B pexxume orpoca

- UART-cBsI13b B pekxuMe NpepbIBaHUN

- O6paboTtka ommbok UART

- [lepenanpasienne BBO1a-BHIBOIA

JlaGopatopnas pabora Ne5 [lepenaua nanusix yepe3 UART
6. Ympasinenue DMA

- Beenenne B DMA

- Monyns HAL DMA

- Ucnons3oBanne CubeMX miist koHurypauuu 3anpocoB kK DMA

- Boinenenue namsaru 6ypepam DMA

Jlaboparopuas pabota Ne6 Mcnonp3oBanre UART coBmectHO ¢ DMA
7. Cxema TaKTHPOBAHHUS

- Pacnipenienenne TakTOBOTO CUTHAIA

- 0630p moxyns HAL RCC

- Kamnbposka HSI-reneparopa

JlaGopatopnast pabora Ne7 M3ydeHue TakTHpOBaHHsS MUKPOIIpoIieccopa
8. Taiimepsl

- BeeneHue B TaliMepbl

- bazoBsle TaliMepsl

- Taiimeps! 0011Ier0 Ha3HAYCHHUS

- Cucremnsiii Taitmep SysTick



JlaGopatopnast pabora Ne8 Mcrnonp3oBanue TaitMepoB
9. Amnanoro-uudpoBoe mpeodpa3oBaHue
- Beenenue B ALIIl mocnenoBaTenbHOrO MPUOIMKEHUS
- Monyns HAL ADC
- Ucnons3oanne CubeMX miist konduryparmmn AL
JlaGopatopnas pabora Ne9 [Tpumenenne ADC
10. LHudpo-ananorooe mpeodpa3oBaHue
- Benenue B nepugepuiinoe ycrpoiicrso LIATI
- Monyns HAL DAC
JlaGopatopnas pa6ora NelO Ilpumenenne DAC
11.12C
- Brenenue B cnerudukanuto 12C
- Monyns HAL 12C
- Ucnonp3oBanne CubeMX miist koHpurypauuu nepudepuiinoro ycrpoiicrsa [2C
JlaGopatopnast padora Nel1 Ilepenaua gannsix no muHe 12C
12. SPI
- Benenue B cnenngukanuio SPI
- Monyns HAL SPI
- Ucnonp3oBanne CubeMX anst koHpurypauuu nepudepuitnoro ycrpoiictsa SPI
JlaGopatopnas padora Nel2 Ilepenaua qanusix no muHe SPI
13. CroposxeBble TaliMepBI
- HezaBucuMBIiA CTOPOKEBOU TaliMep
- CHCTEMHBII OKOHHBIN CTOPOKEBOM TaliMep
- OTCnexXMBaHNEe CUCTEMHOTO cOpoca, BEI3BAHHOT'O CTOPOKEBBIM TaiiMepoM
- 3aMOpO3Ka CTOPOKEBBIX TAIMEPOB BO BPEMsI CeaHCa OTIIAIKH
- Be16op cTopokeBoro taiimepa, MoAXOSIIEro A7 Balllero MpHI0KeHHS
Jlaboparopuas padota Nel3 ObecrnieueHre 0TKa30yCTORYHMBOCTH MUKPOIIPOILIECCOPOB
14. Yacsl peaibHOr0 BpeMEHU
- Beenenue B nepugepuiinoe ycrpoiictso RTC
- Monyns HAL RTC
- Ucnonb3oBanue peszepBHoii SRAM
Jlaboparopnas pabota Nel4 Mcnons30BaHuUsI 4aCOB PEaTbHOTO BpEMEHU
15. Yopasienue nurtaHueM
- YnpaBieHue NUTaHUEM B MUKPOKOHTpoJuiepax Ha 6aze Cortex-M
- YmpasieHue NUTaHUEM B MUKpPOKOHTposiepax STM32
- VlHCTeKTOpbI HCTOYHUKOB MUTAHUS
- Omnagka B pexrMax NOHMKEHHOTO YHEPrONOTPEOICHUS
- Hcnonp3oBanue kanbKymnsTopa suepronotpedbnenus CubeMX
JlaGopatopnas pabora Nel5 YmpasneHue nuTaHneM MUKPOKOHTpPOJLIepa
16. Opranuzanus naMsTu
- Mogens opranuszanuu namatu B STM32
- JlelicTBUTENbHO MUHUMAJIbHOE NpuiiokeHne STM32
- CCM-namsath
- MPU B muxpokonTposepax STM32
JlaGopatopnast pabora Nel6 PaGora ¢ maMsaThi0 MUKPOKOHTPOJIJIEPOB
17. Yupasnenue Flash-namsiteio
- Bsenenue Bo Flash-mamsars STM32
- baiiTel koHpUTYyparn
- Homomautensubie namsata OTP u EEPROM
- 3anepxka urenus Flash-mamstu



Jlaboparopnas pabota Nel7 PabGora ¢ BHemIHel BHyTpEHHEH 1 BHEITHEH MaMsITh
MHUKpOIpoIieccopa
18. Ilponiecc HayaIbHOM 3arpy3Ku

- Enunas cucrema namsitu Cortex-M u nporecc HauaJlbHOU 3arpy3Ku

- BcerpoenHslii 3arpy3uuk

- Pa3paboTka 1mosib30BaTeNBECKOrO 3arpy34nKa
JlaGopatopnas pa6ora Nel8 OOHOBICHHE POIIMBKA MUKPOKOHTPOJIEpA Yepe3 BHELTHHE
TOJIKITFOUEHUS

3.4 TemaTuKka CEMUHAPCKUX/MIPAKTHYECKUX M J1a00PATOPHBIX 3aHATHIH
3.4.1 llpakTuueckue 3aHsITHs

[IpakTrueckue 3aHATHS HE TPEAYCMOTPEHBI.

3.4.2 JlaGopaTopHbIe 3aHATHUS

JlaGopatopnas padora Nel O3HakomiieHHe ¢ 0TiIaq0uHOH maToi Nuclio
JlaGopatopnas pabora Ne2 Muranue cBeTOJUOIaMU

JlaGopatopnast pabora Ne3 YmpasieHue mopramu BBOJa-BbIBOJA

JlaGopatopnas pabora Ned4 YnpasieHue npepbIBaHUSIMU

JlaGopatopnas pabora Ne5 [lepenaua nanusix yepe3 UART

Jlaboparopuas pabota Ne6 Mcnonp3oBanre UART coBmectHO ¢ DMA
JlaGopatopnast pabora Ne7 MzydeHue TakTHpoBaHHUsS MUKPOIIpoIieccopa
JlaGopatopnast pabota Ne8 Mcrnonp3oBanue TaitMepoB

JlaGopatopnas pabora Ne9 [Tpumenernne ADC

JlaGopatopnas pa6ora NelO Ilpumenenne DAC

JlaGopatopnast padora Nel1 Ilepenaua gannsix no muHe 12C

JlaGopatopnas pabora Nel2 Ilepenaua qannsix no muHe SPI

Jlaboparopnas padota Nel3 ObecrnieueHre 0TKa30yCTORYHMBOCTH MUKPOIIPOILIECCOPOB
Jlaboparopuas padota Nel4 Mcnons30BaHuUs 4aCOB PEaTbHOTO BpEMEHU
JlaGopatopnas pabora Nel5 YmpasneHue nuTaHneM MUKPOKOHTpPOJLIEpa
JlaGopatopnast pabora Nel6 PaGora ¢ maMsThi0 MUKPOKOHTPOJIJIEPOB

Jlaboparopnas pabota Nel7 Pabora ¢ BHelIHel BHyTpEHHEH 1 BHEITHEH MaMsITh
MHUKpOIpoIieccopa

JlaGopatopnas pa6ora Nel8 OOHOBICHHE NPOIIMBKA MUKPOKOHTPOJIIEpA Yepe3 BHELTHHE
TIOJIKITFOUEHUS

3.5. TemaTuka KypcOBbIX IPOEKTOB/padoT

Pa3paboTtaTs NpoIIMBKY MUKPOKOHTPOJUIEpA COTIIACHO BapHaHTy. IIpuMepbl BO3MOKHBIX TEM:

1. PazpaboTka yMHOT0 yCTpOWCTBA JUIsl JOMAIIIHEH aBTOMAaTHU3aLNH.

2. Co3ziaHue cUCTEMbl MOHUTOPUHTA U YIIPABJIEHUS PACTEHUEM € IOMOIIBI0 MUKPOKOHTPOJLIEPA.

3. IlpoexkTHpoBaHME CHCTEMBI YMHOI'O OCBELICHMS C BO3MOXKHOCTBIO YIPABIEHUS dYepes3
MOOMIIBHOE PUIIOKEHHUE.

4. Pa3zpaboTka CHUCTEMbl YMHOI'O YIPaBICHHS TEMIIEPATypOil U BIAKHOCTHIO B IOMEIECHUH C
UCIIOJIb30BAHUEM MUKPOKOHTPOJLIEPA.



5. Co3nanue ycTpoHCTBa IJisi KOHTPOJIA M yIpaBieHus: paboToi OBITOBBIX HMPUOOPOB uepes
NurtepHer.

6. Pa3zpaboTka cucteMbl 6€30MaCHOCTH IS IoMa Ha OCHOBE MUKPOKOHTPOJLIIEPA.

7. IIpoeKTUpPOBaHUE YMHOM CUCTEMBI aBTOMAaTUYECKON NTOJIMBKU PACTEHUM.

8. CoznmaHue »JIEKTPOHHOTO 3aMKa C BO3MOXKHOCTBIO ympaBieHus yepe3 Bluetooth mHa ocnose
MHUKPOKOHTPOJIIEPA.

9. Pa3zpaboTka cucTeMbl MOHUTOPHHTA KAueCTBa BO3/yXa B TOMEIICHUU.

10. [IpoexkTupoBaHHE YMHOTO 3epKaja ¢ JOMOJIHUTEIBHON ()YHKIIMOHATBHOCTBIO.

4 Y4yeOHO-MeTOAUYEeCKOE U HHPOPMALIMOHHOE O0ecreuyeHune

4.1 HopmartusBHbie 1okyMeHTbI H 'TOCThI

1. ®enepanpHbiii 3akoH oT 29 nexadps 2012 roga No 273-D3 «O6 obpa3oBanuu B Poccuiickoit
®enepaunn» (C IBMEHEHUSIMU U JIONIOJIHEHUSIMU );

2. ®enepanbHBI TOCYJApCTBEHHBIM 00pa3oBaTENIbHBI CTaHIApT BBICHIETO OOpa30BaHUSA -
OakanaBpuaT mo HampasieHuio moarotoBku 09.03.02 MubopManioHHBIE CUCTEMBI U TEXHOJOTHUH,
yTBepxkaeHHbIN [Ipukazom MunucrepcTBa obpazoBanus U Hayku P® ot 19 centsops 2017 r. N 929
"O6 yTBepxkaeHuu penepanbHoro... Penakuus ¢ uamenenusimu N 1456 ot 26.11.2020;

3. Ilpuka3 MunucrepctBa obpazoBanus u Hayku PD ot 05 ampens 2017 r. No 301 «O6
yTBepkaeHun [lopsaka opraHum3anmy M OCYLIECTBJICHHS OOpa30BaTENbHOM JIEATENBHOCTH TI0
o0pa3zoBaTeNbHBIM MPOrpaMMaM BBICIIET0 00pa3oBaHMs — MporpamMmamM OakajaBpuaTa, Mporpammam
CIELUAINUTETA, IPOTPAMMaM MarucTpaTyphbl.

4.2 OcHOBHas JIUTEpATypa

1. boposckwuii, A. C. IIporpammupoBanue MUKpOKOHTpoiuiepa Arduino B HH(pOpMaAIOHHO-
yopaBIsitomux cucremax : yueonoe nmocoodue / A. C. Boposckuii, M. 0. peitnep. — OpenOypr :
OpenOyprckuii rocynapctBennslii yausepeuter, 9bC ACB, 2017. — 113 c¢. — ISBN 978-5-7410-
1853-8. — Texkcr : anextponHsiit // Ludposoit odpazoBatensHbiii pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/78913.html (nata obpamenus: 15.05.2024)

2. Hlampos, M. U. IIporpamMmmupoBanre MUKpoKOHTposuiepoB cemeiictBa CORTEX-M : yuebHOE
nocobue / M. W. lllampoB. — MockBsa : Poccuiickuii yausepcuret Tpancnopra (MUUNT), 2020. — 88
c. — Tekcr : anextponnslit // [ludpoBoit odpazosarensHbiil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/115976.html (nara o6pamenus: 15.05.2024).

4.3 JlonoJiHUTeIbLHAS JIUTEPATypa

1. Hasbinxud, M. H. IIporpammupoBanrie MUKPOKOHTPOJUIEPOB : METOAUYECKUE
ykazanust / M. H. laBbinikun. — Mocksa : M3natensckuit lom MUCuC, 2022. — 176 ¢. —
Texcr : anexTponsslii // L{udpposoii ooOpazoBatensubiil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/129754.html (zata obpamenus: 15.05.2024).



2. [Temko, M. C. [IporpaMmmupoBaHue MUKPOKOHTPOJIIEPOB Ha 0a3e apXUTEKTYPHhI
AVR Ha s3pike C++ : mpaktukym / M. C. Ilemxko, A. II. ABepuenko. — Omck : Omckuii
rocyJJapCTBEHHBIN TexHUUYecKuid yuuBepcuret, 2022. — 88 ¢c. — ISBN 978-5-8149-3429-1. —
Texcr : anexTponsslii // L{udpposoii ooOpazoBatensubiil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/131219.html (nata ob6pamenus: 15.05.2024)

3. [Mamun, A. A. MHWurepHer Bemiedl Uil HauumHaoUMx. BusyanasHoe
MPOrpaMMHUPOBaHUE MUKPOKOHTpOJUIepoB cemerictBa ESP8266 / A. A. IllamuH. — Mockaa,
Bonorna : Undpa-Umxenepus, 2023. — 118 ¢. — ISBN 978-5-9729-1167-7. — Texkcr :
anektpoHHblit // LudpoBoit obpazoBatensHblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/132859.html (zata obpamenus: 15.05.2024).

4.4 DneKTpOHHBIE 00pa3oBaTe/IbHbIE PeCypChl
30P pazpabaTsiBaeTcs.

4.5 JInnieH3MOHHOE U CBOOOIHO PACIPOCTPaHsAeMoe IPOrpaMMHOe obecrnevyeHue
1. TexcToBBIN penakTop;

Visual Studio code (cBoOOHAS JTUTIEH3HS);

API Postman (cB0OO1HAsI TUIICH3US );

Swagger (cBoOOAHAS TUIICH3US);

Web-6pay3ep.

Al o

4.6. CoBpemenHble poeccnoHaIbHbIE 0a3bl JAHHBIX 1 HH(POPMALTMOHHbIE
CIIPABOYHbIE CHCTEMBI

1. OII "KOpait" https://urait.ru/
2. IPR Smart https://www.iprbookshop.ru/
3. OBC "Jlaus" https://e.lanbook.com/

S MarepuajibHO-TeXHHUYECKOEe o0eclnevyeHue

JlaGopaTtopHble pabOTBI M CaMOCTOSATENbHAs paboTa CTYJIEHTOB JOJDKHBI IPOBOIMTHCA B
CIELUAIU3UPOBAHHON ayIUTOPUM, OCHALIEHHOM COBPEMEHHOM OPITEXHUKOW U IEPCOHAIBHBIMU
KOMIIBIOTEPaMHU C IPOTPAMMHBIM 00ECIIEYeHHEM B COOTBETCTBUH C TEMAaTHKON M3y4aeMOro MaTepuara.
Yucno pabouux MECT B ayAUTOPHH JOJKHO OBITH TOCTATOYHBIM JUIsl 0OeCreueHHs] NHANBH Y aJIbHON
paboTel cTymeHToB. Pabouee MecTo mpenomaBaTens JOKHO OBITh OCHAIIEHO COBPEMEHHBIM
KOMIIBIOTEPOM C MOJKJIFOUEHHBIM K HEMY ITPOEKTOPOM Ha HACTEHHBIHN 3KpaH, WM UHBIM aHAJIOTUYHBIM
no (pyHKIIMOHAIBHOMY Ha3HaueHHUIO o0opyaoBaHueM. KOMIBIOTEpHI B ayJUTOPUU JOJDKHBI OBITh
MOJIKJIIOUEHBI K cetu HTepHeT.

6 Metoanueckne peKOMeHIANNH

6.1 MeToaunueckune PEKOMECHAAIINHA JIA NPENOAABATEA 110 OpraHu3anuu 06yqe}mﬂ



1. IIpy mOArOTOBKE K 3aHATUSAM CJEIyeT MPEeABAPUTEIbHO MPOpadoTaTh MaTepHall 3aHATHS,
IIPEyCMOTPEB €ro MoAady TOYHO B OTBEAEHHOE I ATOro Bpems 3aHATuA. ClenyeTr MOoAroTOBUTH
HE00XO0IMMBIE MaTepUAIIbl — TEOPETHUECKUE CBEICHUS, 3a1a4H U Ap. [Ipu mpoBeAeHNH 3aHATHS CIIeAyeT
KOHTPOJIHMPOBATh MMOAaYy MaTepuaia 1 pelieHrue 3aJaHiii C y4eTOM yueOHOTO BPEeMEHH, OTBEJICHHOTO
JUTSL 3QHSATHS.

2. IIpu mpoBepke pabOT M OTYETOB CIEAYET YUUTHIBATh HE TOJIBKO MPABHIBLHOCTH BBITIOJHEHUS
3aJJaHui, HO U ONTUMATBHOCTh BBIOPAHHBIX METOJIOB PEIIEHUs, MPABUIHLHOCTh BBIIOJIHEHHUS BCEX €0
LIaroB.

6.2 MeTonnquRne YKazaHus 1Jisi oﬁyqammuxcsl IO OCBOCHHIO JTUCHUIIJIMHBI
B nporecce caMocTosITeIbHON PabOThI CTYIEHTHI 3aKPETUISIOT U yIITyOJISIOT 3HAHUSL, T0JTyYeHHBIE
BO BpEMsl ay/IMTOPHBIX 3aHATHH, JOpa0daThIBAlOT KOHCIEKTHI U 3alTUCH, TOTOBATCS K MPOMEXKYTOYHON
aTTeCTAlllH, a TAK)KE CAaMOCTOSTEIIFHO U3Y4YalOT OTAEIbHBIE TEMbI yUeOHOM MPOrpamMMmBl.

Ha 3aHATHMAX CTy#EHTOB, B TOM YHCIIE IPEAIOJAraloluX IPAKTUYECKYIO IEATEIBHOCTD,
OCYILECTBIISICTCS 3aKPEIJICHUE IMOJIyYeHHBIX, B TOM YHCJE U B MPOLIECCE CAMOCTOSTEIBHON paldoThI,
3HaHuil. Ocoboe BHUMaHHE oOpalmaercs Ha pa3BUTHE YMEHHH M HAaBBIKOB YCTAHOBJICHHS CBSI3U
MOJIOKEHUN TEOPUH C MPO(HECCHOHATFHON AEATEIbHOCTBIO OYAYIIEro CIEHUATNCTA.

CamocrosaTrenbHass paboTa OCYLIECTBISETCS HHIUBUAYalbHO. KOHTpOJIb caMoCTOSITEIhHOM
paboThI opranuszyeTcs B ABYX (Gopmax:
® CaMOKOHTPOJIb M CAMOOIICHKA CTY/ICHTA,;
® KOHTPOJIb CO CTOPOHBI MPEMNOaBaTeIeH.
Texyuuii KOHTPOJIb OCYIIECTBISETCS Ha ayIUTOPHBIX 3aHATHAX, IPOMEXKYTOYHBIN KOHTPOJIb
OCYILIECTBIIICTCS HAa DK3aMEHE B MUCbMEHHOM (YCTHOH) hopme.
KpurepusiMu oLleHKH pe3yIbTaTOB CAMOCTOSATEIBHOM pabOThI CTYICHTA SBISIFOTCA:
® YpPOBEHb OCBOCHHSI CTYJICHTOM y4eOHOIr0 MaTrepuaa;
® yMEHHs CTYACHTA HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS ITPH BHITIOJIHEHUH MTPAKTHYECKUX
3ajay;
c(OPMHPOBAHHOCTH KOMITETCHIINH;
CPOK BBITIOJTHEHHUS 3aJaHUS;
oopmieHne Marepuasa B COOTBETCTBUU C TPEOOBAHUSMH.

7 ®OH OLICHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISAA M OLICHUBAHUS Pe3yJIbTATOB 00y4eHHUs

B nporuiecce 00y4ueHHs HCTIONB3YIOTCS CIEAYIOMINE OIICHOUHBIE (POPMBI CAMOCTOSATENILHON pabOThHI
CTYJEHTOB, OLICHOYHBIE CPECTBA TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U TPOMEXKYTOUHBIX aTTECTALIMMN:

e BrinonHeHne 1a00paTOPHBIX padoT

e [IpomexxyTouyHOE TecTUpOBaHUE (MOCPEACTBOM H3YUYCHHS] TEOPETHUECKHX MATEpHUajoB B
cucteme LMS)

e lIToroBoe TeCTUPOBAHUE WIIH YK3aMEHAIIMOHHBIC BOTIPOCHI



7.2 lllkana u KPUTEPHH OLIEHMBAHUS Pe3yJIbTATOB 00yUEeHUSs

Hrorosast oueHKa 1O AUCLUIUIMHE PACCYUTBHIBACTCS KaK CpeJHEe B3BELICHHOE BCEX OLICHOK B
cooTBeTcTBytomeM Kypce LMS MockoBckoro mnojudrexa ¢ NPUMEHEHHEM BECOBBIX
K03 (PHUIIMEHTOB, MPEICTABICHHBIX HUXKE:

e (OsnakomiieHue ¢ Teopuei — 0.1
e JlaGopatopusie pabotsl — 0.6
e TecrupoBanue — 0.3 (0.7 * Urorosoe TectupoBanue, 0.3 * cpeqHee 1o mpoMeKyTOUHBIM)

OreHKa 3a KaKAyI0 TJaO0paTOpHYIO pabOTy BBICTABIISETCS UCXO0/1s U3 (DAKTUUECKOTO BHITIOJTHEHUS
BCEX MOCTABJICHHBIX 3a]1a4 C Y4ETOM CPOKOB MCIIOJHEHHMS: 32 KaXIyI0 | HEAemo MpOCPOUYKH
3ajaHus U3 oleHKH BbranTaercs 10 6amtoB. Kaxxmas maGoparopnas pabota ouenuBaercs B 100
0aoB.

JIist onmy4YeHusl MOJIOKUTEITFHOW 3K3aMEHAIIMOHHON OIEHKH CTYJEHTY HEOOXOAMMO HadpaTh

MUHUMAJIBHO 55 0a/UI0B 10 JUCIUILIMHE U 3aBEPIIUTH UTOTOBBIN TECT C pe3yIbTaToM He MeHee 55%.

Ouenka JImana3on 6ayJi0B
3a Kypc

Onucanune

HeynosnersopurensHo 0-54

He nocturnyto moporoBoe 3HaueHUE XOTs OBl
IUI OHOTO YPOBHSI (POPMUPYEMBIX HA MOMEHT
MPOBEICHUS aTTeCTallMl KoMmriereHuun. He
BBITOJIHEH OJWH WM Ooyiee BHIOB y4eOHOM
paboThl, IPEAYCMOTPEHHBIX YU€OHBIM IIJIAHOM.
CryneHt JEMOHCTPUPYET HEIIOJIHOE
COOTBETCTBUE 3HAHWW, YMEHHUH, HAaBBIKOB
IPUBEACHHBIM B Ta0nMLax IoOKa3aTelew,
JIOITY CKa0TCsA 3HAYUTEIILHBIC OLIMOKH,
MIPOSIBJISIETCS.  OTCYTCTBUE 3HAaHWUM, YMEHHH,
HaBBIKOB II0 PpsAy IOKa3areiaed, CTYIEHT
UCHBITHIBAET 3HAUYUTEIbHBIE 3aTPYJHEHUS MpU
ONIEpUPOBAHUY 3HAHUSMU U YMEHUSIMH IIPU UX
IIEPEHOCE HA HOBBIE CUTYAlUH.

VY 10BETBOPUTETHEHO 55-69

Cpennee 3HaueHHe IS BceX (POPMHUPYEMBIX
Ha MOMEHT IPOBEJIEHUS aTTECTAllUd YpOBHEH
KOMIIETEHIINH — 3. BLINONHEHBI BCE BUOLI
yueOHOI paboThl, PeyCMOTPEHHbBIE YUECOHBIM
TUTAHOM. CryneHr JIeMOHCTPHPYET
COOTBETCTBUE 3HAHHH, B KOTOPOM OCBEILICHA
OCHOBHas1, HauboJiee BaXKHas YacTh MaTepuaa,
HO TIPU 3TOM JIOMYyIIEHAa OJHA 3HAYUTEIbHAS
omrOKa WIN HETOYHOCTb.




Xoporo

70-84

Cpennee 3HaueHHe g BceX (POPMHUPYEMBIX
Ha MOMEHT IPOBEICHMs aTTeCTAllUU YPOBHEH
KoMIeTeHuii — 4. BLINONHEHBI BCE BUOLI
yueOHOI paboThl, PeyCMOTPEHHbBIE YUYECOHBIM
mw1aHoM. CTyZIeHT AEMOHCTPUPYET HEIOJHOE,
MPAaBWIBHOE COOTBETCTBUE 3HAHUMN, YMEHHI,
HaBbIKOB NPUBEJCHHBIM B TabIMIax
nokaszarenei, nmubo eciu Tpu 3TOM ObUIH
JOMYIIEHBI 2-3 HECYIIECTBEHHbIE OIIMOKH.

OTIINYHO

85-100

Cpennee 3HaueHHe g BceX (POPMHUPYEMBIX
Ha MOMEHT MpPOBEJCHHS aTTECTallUd YPOBHEH
KoMIeTeHIMHA — 5. BEIIIONHEHBI BCe BHUJIBI
yueOHOI paboThI, MPeyCMOTPEHHbBIE YUEeOHBIM
IUIAHOM. Crynent JEMOHCTPUPYET
COOTBETCTBME 3HAHWW, YMEHHUH, HAaBBIKOB
MPUBEJCHHBIM B  Ta0nMIaX MOKa3aTellei,
OTEpUPYET  MPHOOPETEHHBIMH  3HAHUSMH,
YMEHUSIMH, HaBbIKAMHU, T[PUMEHSIET HX B
CUTyalUHsIX TOBBILIEHHOW CJOXHOCTH. [lpum
ATOM MOTYT OBITh JOMYIICHBl HE3HAYUTEIHHBIC
OMOKH, HETOYHOCTH, 3aTPyJAHCHUS TpHU
AHATMTUYECKUX ONepalnsX, IEPEHOCE 3HAHUH U
YMEHUI HA HOBBIEC, HECTAHIAPTHBIE CUTYAIUU.

7.3 OneHo4HbIE CpeACTBA

7.3.1 Ilpumepsl BOIPOCOB K 3K3aMEHY

1. Yem oTnmuaercs npoueccop Ha 6aze ARM oT Apyrux MUKPOITPOIIECCOPOB?

2. Kakue ocHoBHbIE nosiceMericTBa STM32 cymiecTByIOT, M B UeM UX OCHOBHBIE OTJIMYUS?
3. Kakas oTiiagoyHas riata peKoMEeHIyeTcst Uit paboThl ¢ MUKpOKOHTposuiepamMu STM32?
4. Kakue 3Tarsl BKIIOYAeT B ce0s CO3JaHNe POEKTA U 3arpy3Ka MporpaMmbl Ha
MUKPOKOHTpPOJLIEP?

5. Kakue 3apaun MoxeT BbIOJIHATE Moys1b GPIO Ha MukpokonTposepe STM327?

6. UTo Takoe npepbIBaHUs U KaKHe TUIIbI IPEPHIBAHUI CYLIECTBYIOT B KOHTposuiepax NVIC?
7. Kak MOXHO OpraHM30BaTh ACHHXPOHHYIO CBSI3b MEX/y MUKPOKOHTPOJJIEPOM U BHEIIHUM
ycrpoiictBoM uepe3 UART?

8. Uem otnmuaetcs pabora ¢ UART B pexxume orpoca oT pabOThl B pekuMe NMpephIBAHNN?
9. Yto Takoe DMA u kaKkoii IpUHIMI €ro paboThl?

10. Kak MO>XKHO MCTIOJIb30BaTh TaiMepbl HA MUKpOKOHTposuiepe STM32 nns peanuzaunn
TaliMUHIOBBIX 3a/1a4?

11. Kak npoucxoaut ananoro-uudposoe npeodpazoBaHue Ha MUKpOKOHTposuiepe STM32?
12. B yem 3aximtoyaercs IU(po-aHAIOrOBOE MPeoOpa3oBaHUE U KaK €ro MOKHO MPUMEHUTh
Ha IpaKTHUKe?



13. Kakyto poib urpaetr Mmoayinb [°C B cBSI3U MKy YCTPONCTBAMU U KaK €ro
KOH(HUTypUpOBaTh HA MUKPOKOHTpoJIIepe?

14. Kak MO>XHO 00ecreunTh 0TKa30yCTOHYMBOCTh MUKPOKOHTPOJUIEPA C TIOMOIIBIO
CTOPOJKEBBIX TaliMEPOB?

15. Kak pabotaer nepudepuiinoe yctpoiictBo RTC 1 kak ero MoXHO HCIIOIB30BaTh IS
CUHXPOHU3ALMHU BpEMEHU?

16. Kak ynpasinsieTcss nMTaHHEM B MUKpOKOHTpoJuiepax STM32, u kakue pesKuMsl
9HEprocOepeKeHUs MOIACPKUBAIOTCS?

17. Kak opranu3oBaHa naMsaTh Ha MUKpOKOHTposuiepax STM32, u kak MOKHO
ONITUMH3UPOBATH PaboOTy ¢ Heit?

18. Uro takoe Flash-mamsate Ha MukpokoHTposuiepax STM32, u kak ee MO>KHO UCIIOJIb30BATh
JUI COXpaHEHMsI JaHHBIX ?

19. Kak ocyuiecTBiisieTcss IpoLECC HadyalbHOM 3arpy3KH MUKPOKOHTPOJLIEPA, U KaKue
BO3MO>KHOCTH NPEAOCTABIISIET BCTPOCHHBIH 3arpy34nK?



