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1. HEJIM OCBOEHUA JUCUHHUIIJIUHBI

K oCHOBHBIM measiM ocCBOeHHS jucuuIiiiHbl  «lIporpammupoBanue
MHUKPOKOHTPOJUICPOB» OTHOCHTCH:

e H3yuyeHue COBpEMEHHBIX MOAX0/0B CO3/aHHUS IIPOIPAMMHOI0 odecreyeHus

1151 BCTPAuBAEMbIX CUCTEM Ha nmpuMepe MHKpokoHTposuiepa STM32 cemeiicTBa

Cortex M3;

e paszpaborka BcTpauBaeMbix cucreM (BcC) BbicOkOoro ypoBHs ¢

NPUMEHEHHEM COBPEMEHHBIX HHTEP(EHCOB U BHEIIHMX KOMITOHEHT;

® T[IOATOTOBKAa  CTYJEHTOB K  JEATEIbHOCTH B  COOTBETCTBHH C

KBaJIM(PMKALIMOHHOM XapaKTEPUCTHKONH MarucTpa.

K ocHOBHBIM 3a1a4aM JUCIUIIINHBI OTHOCSTCS:

e 03HAKOMJICHHE CTYACHTA ¢ TUIOBBIMM apXxuTekTypamu MK;

e O3HAKOMJICHHE CTY/JCHTa ¢ OCHOBHOM nepudepueii MK;

e (OpMHpPOBAHME Yy CTYJEHTAa HaBBIKA IPABHIIBHOIO IPOrPaMMHUPOBAHUS
MHUKPOKOHTPOJUIEPOB Ha si3bike CH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOIl MAI'MCTPATYPbI

JIMCLMIIIIMHA OTHOCHTCS K YMCIy y4eOHBIX JMCUMIUIMH 10 BHIOOPY CTY/IEHTA,
HJIEKTHBHON 4aCTH OCHOBHOM 00pa3oBaTeIbHON NPOrpaMMbl MAaruCTpaTyphbl.

JlucuunianHa B3aMMOCBA3aHA JIOTMYECKH M COAEPIKATEIbHO-METOANYECKU CO
BCEMH OCTAJILHBIMU JIMCUHIIMHAMH U nipakTHKamu OOIT.

3. 1IEPEYEHbD IIVIAHUPYEMBIX PE3YJ/IbTATOB OBYYEHMUS
O JUCHHUIIVIMHE (MOAYJIKO), COOTHECEHHBIE
C IINTAHUPYEMBIMMU PE3YJIbTATAMHU
OCBOEHHMSI OBPA30BATEJIbHON TPOTPAMMBbBI

B pesyibrare OCBOEHMS JAMCUMIUIMHBI Yy oOydarommxcs (GopMupyroTcs
CJIEYIOIIHE KOMIIETEHIMH U JOKHBI OBITH JOCTUTHYTHI CIIEAYIOLIHE Pe3yJIbTaThl
0o0y4eHus Kak 21arn (GOpMUPOBAHHUS COOTBETCTBYIOIIMX KOMIIETEHIMH.



B pe3yabTare ocBoenus
o0pasoBareabLHOI
nporpaMmmel
00yualmMIica 10JIKeH
obs1anaTh

Kon
KOMIETeHIHH

Hepeqenb INIAHHPYEMBIX pe3yJIbTATOB
oﬁyqemm Mo JHCHHIIVIHHE

VK-2 CrnocoOHOCTBIO K 3HATb:

YNPaBJIEHHIO MPOEKTOM Ha | * COBPEMEHHbBIE THITBI BBIUHCIHTEIBHBIX TIATHOPM
BCEX JTanax ero BeC:

AKH3HEHHOTO LIHKJIA *Obuiee yerpoiicto MK;

* OcuHoBuble nepudepuiineie yecrpoiicrsa MK.

YMEThb:

* PazpabarwiBaTh npeoOpaszoBarenn HHTEp()EHCOB;
» PaspadareiBath BeC ¢ npumeHenneM ycTponcTB
HHJIMKALHH;

* PaspadareiBars BeC ¢ opranusauueii aiinosoit
CHCTEMBI.

BJIANETH:

» Hasbikamu paspaborku 110 psa BeC;

* HaBbikamu nanucanus 3ppeKTHBHOTO H
Macuradbupyemoro koaa juis BeC.

I1K-1 CrnocoOHOCTBIO 3HATbD:

paspabaTbIBaTh MPOEKTHI * Ocnosuble HuTEepdeiice! otaaaku MK;
NPOMBILUICHHBIX *Meroponoruu rectuposanus BeC:
npoueccos ¥ npoussBoActs | * Ocobennoct nporpammuposanns MK.

YMETb:

» Co3paBaTh cucTeMbl cOopa uHpopmMaiuu ¢
AHAJIOTOBBIX JaTYHKOB;

» Coznasath cucreMsl cOopa HH(pOpMaLIHK ¢
HUHPPOBBIX JIATYHKOB;

* PazpabarbiBaTh ynpapisitonue nporpaMmMsi
uHaukaunn Ha MK,

BJIAJAETb:

* Haseikamu otnaaku 10O s MK
*HaBbIkaM¥ COCTABJICHUS TECTHPOBOYHBIX
nporpamm Jjuis Hanucanxoro I10.

4. CTPYKTYPA U COAEP KAHUE NUCHUIIJINHBI

OOuas Tpy10€MKOCTb JUCIUIUTMHBI COCTABIISIET 4 3a4CTHBIX CAMHMIIBL, T.C. 144
aKaJIeMHYECKHMX yaca (U3 HUX 76 4acoB — caMOCTOsITENIbHAs padoTa CTY/IEHTOB).

Ha nepBom Kypce, epBoM ceMecTpe, BhIACAACTCS 2 3a4€THBIX €JAMHHUIIBI, T.C.
72 akajieMHuyecKkux yaca (M3 HuX 38 yacoB — caMOCTOsITe/IbHAsE padoTa CTY/IEHTOB).
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Ha nepBoM Kypce, BTOPOM CEMECTPE, BBIACIACTCS 2 3a4CTHBIX SIMHHULIBI, T.€. 72
aKaJgeMH4ecKHX 4aca (M3 HuUX 38 4acoB — caMOCTOsATeIbHAs paboTa CTYIEHTOB).

CTpyKTypa u coAepKaHue JUCHMIUIHHBI IO CPOKAM M BH1aM paboThl OTPaKeHbI
B IIPHIIOKEHHH.

Conepmanne AHCHHIIVIHHBI

Tema 1. IlpoexTupoBanue Bcrpansaembix cuerem (BeC)
Beenenue B npoektupoBanue BcC. Knaccudukammus BeC. OCHOBHBIC THITBI
BeIUUCIHTENbHBIX M1aThopM A1 BeC. Croiicta BeC.

Tema 2. Muxkponpoueccop (MII)
Apxurexktypel MIT u opranmsammu namsatu. MccienoBanue J0CTOMHCTB H
HEJIOCTATKOB pa3iuyHbIX apxutekTyp BeC.

Tema 3. O6mee ycrpoiicrso MII
N3ydenune npuHumnos nporpaMmmupoBanus MIT na npumepe cemeiictpa Cortex
M3.

Tema 4. OcobeHHOCTH NPOrPAMMHPOBAHHS MHKPOKOHTpoiepoB (MK) na
sizbike Cu.

Hccnenopanue METOJ0B  CTPYKTYpHOro rporpammuposanus. Ilonyuenue
O00BEKTHOIO KO/1a UCTIOJIHAEMOM POrpPaMMBbI.

Tema 5. OcnoBubie d1ementbl MK

N3yuenne pabOTBI OCHOBHBIX JJIEMECHTOB MHMKPOKOHTPOJUIEpPA: MOYJIb
TakTUpoBaHus, Talimepos, ALIIL, ctopoxkeBoro taiimepa, CHCTEMbI KOHTPOJIs TUTAHNUS,
CPEJICTB IOHMKEHHS IHEPronoTpedIeHus, yCTpOHCTBa 3aXBaTa-CpaBHEHUS, CHCTEMbI
NpepbBIBAHMIA.

Tema 6. budamorexka HAL

N3yuenne pabotel Oubnuorekn HAL 1ans cemelicTB MHKPOKOHTPOJUIEPOB
STM32. Hcnonb3oBaHue AaHHBIX OMOIMOTEK st M3ydeHHs paboTsl MHTEp(helcoB
nepenayun aanubix: USART, 12C, SPILL

Tema 7. Padora MK ¢ nepugepHiiHbIMH YCTPOHCTBAMH

Nzyuenne unrepdeiico nepenayn uHdopmarun CAN u USB. Opranuzanus
(paiinosoii cuctemsl Ha MK. M3yuenue moayis npsmoro aoctyna K namsatu. M3yuenus
paboTel MK ¢ ycTpoiicTBaMy MHAMKALMU (UCTUISSIMH).



5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Meroamka npernogaBaHus AMCLMIUIMHBL M pealM3alis KOMIIETEHTHOCTHOTO
MOIX0Ja B M3/I0KCHUH M BOCIPHATHH MaTepHala MpeayCMaTpHBACT HCMOIb30BAHUE
CIEAYIOIIMX AaKTHBHBIX M HHTEPAKTHBHBIX (OPM TMPOBEACHHUS TI'PYIIIOBBIX,
MHJIMBH/1yaJIbHBIX, ayJIMTOPHBIX 3aHATHH B COYETAHMH C BHEAYMTOPHOH padoOTOi ¢
111610 (POPMHPOBAHUSA U PA3BUTHS MPO(ECCHOHATBHBIX HABBIKOB Y 00y4alOmIMXCs:

® BBINOJIHEHHE Ja00OpaTOPHBIX paboT B 1adopaTtopusix By3a;
MOCEIIEHHE JIEKIIHH;
MOCEIIEHHE CEMHHAPOB U NPAKTUYECKHUX 3aHATHIA;
MH/IMBH/1yaJIbHBIC U IPYNIOBLIC KOHCY/IBTALMH CTYJCHTOB C MPENoAaBaTe/IeM;
nocerieHne npoduiabHbIX KoH(pepeHuuii n paboTa Ha MacTep-Kiaccax
IKCIIEPTOB M CIELIHAIUCTOB.

CamocrositenbHas BHeay MTOpHas padoTa CTY1€HTOB COCTOUT U3 BBIIIOJIHEHUS,
MOArOTOBKH K 3aHATHAM, a TAaKKe MOATOTOBKH K NMPOMEKYTOYHOH aTTECTALlMH BO
BPEMS IK3aMEHALMOHHOH CECCHH.

6. OUEHOYHBIE CPEJACTBA JJIs TEKYHWEI'O KOHTPOJIA
YCIIEBAEMOCTH, IPOMEKYTOYHOH ATTECTAIIMHU 11O UTOI'AM
OCBOEHHUA JUCUUITVIMHBI U YYEBHO-METOJUYECKOE
OBECIHEYEHHUE CAMOCTOSITEJIbHON PABOThHI CTYJIEHTOB

B mpouecce 00Oy4eHHMs HMCMONB3YIOTCS CIEAYIOIIME OUEHOYHBIE (OpMBI
CaMOCTOSTEJILHON PabOThl CTYJIEHTOB, OLUEHOYHBIE CPEACTBA TEKYLIEr0 KOHTPOJIS
YCIIEBAEMOCTH M MPOMEKYTOYHBIX aTTECTALUH.

e B niepBom cemecTpe: BBIIIOJHEHHE J1adopaTOpHbIX padoT, 3auerT.
e Bo BTOpOM cemecTpe: BhINOJIHEHHE TabopaTOpHBIX padoT, IK3aMeH.

6.1. DoHo oyeHouHbIX cpedcme 01 NPOBEOEHUS NPOMENCYMOYHOU
ammecmayuu 0OYHarwuxca no oucyuniune (Mooy:io).

6.1.1. [lepeuenv komMnemeHyull ¢ YKazaHuem 3manos ux opmuposanus
8 npoyecce 0C60eHUs 0OPAz06aMenbHOU NPOZPAMMADBL.

B pe3ynbrate OCBOGHHMS AMCLMIIIMHBI (MOAYSA) (OPMHUPYIOTCS CIEAYIOLINe
KOMIICTCHUIMH — CcM. 1. 3 ganHoii Pabodeit mporpammel. B npounecce ocBoeHus
00pa3oBaresbHON NMPOrpaMMbl JaHHBIE KOMIIETEHIIMH, B TOM YHCIIE UX OT/IEIbHBIC
KOMITOHEHTBI, (POPMUPYIOTCS MOITAITHO B XO/1€ OCBOCHHS 00YYaIOIMMHUCS JIHCIUTUITHH
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(MOzysIeit), MPaKTHK B COOTBETCTBHU € Y4eOHBIM IJIAHOM M KaJeHJAapHBIM rpadukom
yueOHOro npouecca.

6.1.2. Onucanue nokazameneu u Kpumepues OYeHuSanus KOMnemeHyul,
opmupyemuix no umozam 0c60eHUs OUCYUNAUHBL (MOOYIs),
ONUCAHUE WKAT OYCHUBAHUA

[TokazarenemM oOnEHUBaAHHUSA

KOMIIETEHIIMH Ha Pa3sIMYHBIX  STanax HX

(opMHpOBaHHS ABISAETCS AOCTHKEHHE OO0Y4YaOUUMHCS IJIAaHHUPYEMbIX Pe3yJbTaTOB
00y4eHHUs 10 TUCIUIUINHE (MOIYITIO).

YK-2 - CnocodHocTh K YNpaBJ/JIeHHIO IPOEKTOM HA BCeX ITanax ero XKH3HeHHOT0 HHKJIA
I1K-1 - CnocodnocTh pa3padarbiBaTh NPOEKTHI NPOMBILILIEHHBIX MPOIECCOB H NPOH3BOACTB

Kpurepuu onenuranns

Jdonoporosoe IMoporosoe 3nauenne
IMoka3zarein:
JHAYCHHE
2 3 4 5
O6yuarommiics Obyuaionmiics O6yuarommiics Obyualommiics
3HATD ~ JEMOHCTPHpYET JIEMOHCTPHpYET AEMOHCTPHpYET EMOHCTPHPYET
[OJIHOC OTCYTCTBHC HCIOJIHOC YACTHYHOC NOJIHOC
oM. I1. 3 paboseii WJIH HEJIOCTATOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
APOTPaMMEI COOTBETCTBHE YKa3aHHbIX B 11.3. YKa3aHHbIX B 1.3, VKa3aHHbIX B 11.3.
JIHCIHHIUTHHEL.
YKa3aHHbIX B 1.3, 3HAHMI. snanuit. Ho snanuit, Ceobono
IHAHMHIL JlonyckaioTes JIOMYCKAKOTCH onepHpyer
3HAYHTENbHBIE HE3HAUHTENIbHBIE NpHOOPETEHHBIMH
OIIIHGKH, Ollﬂlﬁl\'H. JHAHHAMH,
NPOSABIACTCA HETOYHOCTH,
HCJAOCTATOYHOCTD 3ATPY/HCHHS IPH
3naum‘i, no pany AHAJTHTHYCCKHX
nokasareseii, ornepanmsx.
obyuarouuiics
HCTIBITHIBACT
3HAYHTENbHBIE
3ATPYAHCHHUS IPH
OTePHPOBAHHH
3HAHHAMH NPH HX
NMEepPeHOce Ha HOBLIC
CHTYaLlHH.
O0yuatowmiics He Obyuatonmiica O0yuatoiHiics Ooby4atommiics
YMETbD - YMCCT HIN B JICMOHCTPUPYCT JACMOHCTPHPYCT ACMOHCTPHPYCT
. Ile}lOCTaTO"IHOﬁ HEMOJIHOE YaCTHYHOC noJinoe
oM. . 3 paGoeit CTEeNneHH COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
MPOrPaMMBbl
IHCILHIUTHHBL. JIEMOHCTPHPYET yKa3aHnubie B 1.3, yKa3aHueie B m.3. YKa3aHHbie B 1.3,
yKa3zaHHbIE B 11.3. YMEHWit, yMeHHii, YMeHus ymennit, Cpoboano
YMEHHA. JlonyckatoTes OCBOCHBI, HO onepHpyer
3HAYHTCIBHBIC J0ONYCKawTCH npuoﬁpeTemn,mu




OIHOKH,
NMPOABIACTCA
HCAOCTATOYHOCTD
YMEHHMii, 10 psay
nokasaresneii,
obyuatouuiics
HCTIBITBIBAET
3HAYHTENIbHbIE
3aTPY/AHEHHS TIPH
ONnepHpPOBAHNH
YMEHHAMH MPH HX
IICPCHOCE HA HOBBIC
CHUTYALHH.

He3HAYHTENIbHbIE
ONIHOKH,
HCTOYHOCTH,
3ATPY/IHEHHS TIPH
AHATHTHYECKHX
onepaumsx,
nepeHoce yMenHi
Ha HOBBIE,
HecTaHnapTHeie
CHTYALIHH.

YMECHHUAMH,
NPHMEHACT UX B
CHTYAUHAX
TOBBINIEHHO
CIIOXKHOCTH.

BJIAJETD -

cMm. 1. 3 paboucii
NporpaMmal
JHCUHTUTHHBL.

O0yuatowmiics He
BJIAJCET HIH B
HEI0CTAaTOYHOH
CTENeHH BlajeeT
VKa3aHHBIMH B 11, 3
HHAHKATOPaAMH.

Obyuatommiics B
HETNOJIHOM 00beme
B1ajgeeT
YKa3aHHBIMH B 11. 3
HHIHKATOPaMH,
Jonyckatotcs
3HAYHTENIbHbIE
OIHOKH,
npoxsnxeTcu
HEJ0CTATOMHOCTh
B/IAJICHUS HABBIKAMH
1o pany
noKasaTesei,
Obyuaonmiics
HCNBITHIBACT
FHAYHTCIBHLIC
'lan)"}'lllellHﬂ npu
NMPUMCHCHHH
HABLIKOB B HOBLIX
cu'ryauuﬂx.

Oobyuarowuiics
YACTHYHO BIAJIEET
VKa3aHHBIMH B 11, 3
HHAHKATOPaAMH.
HaebIKH OCBOEHBI,
HO JIONYCKAKTCS
HEe3HAYHTENIbHBIE
OIIHOKH,
HETOYHOCTH,
3aTPYIAHEHHA NIPH
AHATMTHYECKHX
onepammnx,
nepeHoce YMeHHii
Ha HOBLIE,
HeCTanJapTunie
CHTYAIIHH,

Obyuarouuiics B
NOJHOM 00BEME
BlajIeeT
VKa3aHHBIMH B 11. 3
HHIHKATOPaMH.
CpoboHo
NpHUMEHseT
NOJIyHEHHBIe
HABLIKH B
CHTYaLUAX
MOBBINIEHHOH
CIIOKHOCTH.

6.1.3. [lIkanvl oyeHusaHus pe3yaibmamos

npo.ueafcymouuoﬁ ammecmayuu u ux onucanue:

®OPMA IMPOMEXKXYTOUYHOM ATTECTALIMU: DK3AMEH.

[TpomexyTrounas arrectauus o0ydarommxcs B popme sK3aMeHa NpoBOJAUTCA 110
pe3yJbTaTaM BhINOJIHEHUS BCEX BH/I0B yUeOHOMH paboThl, IPeyCMOTPEHHBIX YUE€OHBIM
[JIAHOM 10 JIaHHOH JAUCLUMIUIMHE (MOAYJIKO), MPH 3TOM YYHTBHIBAKOTCH PE3YJIbTaThl
TEKYIIEr0 KOHTPOJSA YCIEBAGMOCTH B TedeHHe cemectpa. OIEHKa CTeneHH
JOCTHKEHHS 00YJaIOIMMHUCS TUIAHUPYEMBIX PE3y/IbTaTOB 00YUYEHUS 110 JHCUHUIITHHE
(MOAYIIO) TIPOBOAUTCS IIpErojaBaresieM, BeAYLIHM 3aHATHSA M0 JUCLMIUIMHE
(MOZYNII0) METO10M DKCIIEPTHOM OLICHKH. [10 HTOraM npoMeKyTouHON aTTeCTaluH 10
AUCUMIUIMHE  (MOJYJII0)  BBICTABJISETCS  OLECHKA  «OTJIMYHO»,  «XOPOLIO»,
«YJIOBJIETBOPHTEIBLHO» HITH «HEYOBJIETBOPHTEIBHOY.

K npomekyTouHO# aTTecTaly JONMYCKaltTCsA TOJIBKO CTYACHTbI, BBITIOJIHUBIINE
NpeIyCMOTPEHHBIE pabodeil mporpaMMoii 1o

BCe BHIbI y4eOHOM paboTsl,

JUCIHHITITHHE.



[Ikana oneHuBanns Onucanne

Orim4HO CpejiHee 3HayeHHe Juist BeeX (OPMHPYEMBIX HA MOMEHT IPOBEICHUS
aTTecTalui YPOBHEH KoMIeTeHIMi — 5. BoinosineHsl Bee BH/IbI yueOHOM
paboTsl, NPeYyCMOTPEHHBIE y4eOHbIM IUIAHOM. Crynenr

JIEMOHCTPHPYET ~ COOTBETCTBHE  3HAHMI,  YMEHHH,  HABBIKOB
NPUBEJICHHBIM B TabJIMIIAX T10Ka3aTesei, onepupyer npuodpeTeHHbIMH
3HAHUAMH, YMEHMSAMH, HABBIKAMM, [PHMEHSAET HX B CHTyalMsx
NOBLINEHHOI  ciokHOCTH.  [Ipu s1oM  MOryr ObiTh  JIONYIIEHBI
HE3HAUMTEIbHBIE  OMMOKM,  HETOYHOCTH,  3aTPYAHEHWS  TIpH
AHAIIMTUYECKHX OMNEpalusaX, MEPeHOCe 3HAHMH M YMEHMIH Ha HOBBIE,
HECTaHIaPTHBIE CHTYALHH.

Xopoto Cpeanee 3HadeHue Juisi BceX (POPMHpPYEMBIX Ha MOMEHT IPOBE/ICHHS
aTTecTaluy YpoBHeH KomnereHumii — 4. BoinosiHeHsl BCe BH/IbI yueOHOM
paboTsl, NPeYyCMOTPEHHBIE y4eOHbIM IUIAHOM. Crynenr
JIEMOHCTPHPYET HEINOJIHOE, PABNIILHOE COOTBETCTBHE 3HAHMI, YMEHMIH,
HABBIKOB NPHBEJICHHBIM B Tabinuax nokasaresei, 1M00 eciid npu 3ToM
OBUTH IOMYIIEHBI 2-3 HECYIIECTBEHHBIE OIHOKH.

VY I0BJIETBOPHTEIILHO Cpeanee 3HadeHue Juisi BceX (POPMHpPYEMBIX Ha MOMEHT IPOBE/ICHHS
aTTecTaluy YpOBHEH KoMmneTeHlmii — 3. BoinosiHeHsl BCe BH/IbI yueOHOMH
paboTsl, NPeYyCMOTPEHHBIE y4eOHbIM IUIAHOM. Crynenr
JIEMOHCTPHPYET COOTBETCTBHE 3HAHMI, B KOTOPOM OCBEIIEHA OCHOBHAs,
HanOosee BaXkHAs 4acTh MarepHala, HO NPH HTOM JIONYIEHA OjlHa
3HAYUTENIbHAS OIIMOKA WM HETOYHOCTb.

HeynosnersopurensHo | He J0CTHIHYTO NOpOroBoe 3HaueHue XoTs Obl JUIA OJIHOIO YPOBHSA
(hOpMHPYEMBIX HA MOMEHT IPOBE/ICHUS aTTecTaluu KoMmnerenumit. He
BBINOJIHEH OJIMH WK Gosiee BUJIOB yuebHOI paboThl, NPeyCMOTPEHHBIX
y4eOHbIM T1aHOM. CTYJIEHT JEMOHCTPHPYET HENOJIHOE COOTBETCTBHE
3HAHMI, YMEHMIl, HABBIKOB NpPHBEJCHHBIM B TabiaMuax rnokasaresnei,
JIONYCKAKTCH  3HAYMTENIbHBIC  OIIMOKH, [POSBIAETCH  OTCYTCTBHE
3HAHMIT, YMEHHI, HABLIKOB 110 Psijly NMOKa3aTesel, CTYICHT MCIIbIThIBACT
3HAYUTEIILHBIC 3aTPY/IHEHHUS ITPH ONEPHPOBAHNH 3HAHUAMH U YMEHHAMH
IPH MX MEPEHOCE HA HOBBIE CHTYALIMH.

DoH/1bI OLICHOYHBIX CPEACTB IpejicTapieHbl B [Ipunoxkenun k paboueit nporpamme.

®OPMA IMMPOMEXXYTOUYHOU ATTECTALIMU: 3AUET.

[Tpomexxyrounas arrecranus oOyvaromuxcs B GopMe 3a4éra MpoBOJAUTCS 110
pe3yJbTaTaM BBIIOJIHEHHSI BCEX BUOB Y4eOHOH paboThl, IPe1yCMOTPEHHBIX Y4eOHBIM
IUIAHOM TI0 JAHHOHM JAMCUMIUIMHE (MOIYJII0), TIPH 3TOM YYHTBIBAIOTCS PE3YyJIbTaThl
TEKYIIEro KOHTPOJS YCIEeBaeMOCTH B TedeHHe cemectpa. OueHKa CTeneHH
JOCTHKEHHS 00yJaIOIIMMHUCS TUITAHUPYEMBIX Pe3y/IbTaTOB 00YUYEHHS 110 JHCUHUIITHHE



(MOYJII0) TIPOBOAMTCS MPEIOAABATEIICM,
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JHUCHUTIIIHHE (MO}lyHlO) BBICTABJISICTCS OLICHKA «3a4YTCHO» HJIU «HEC 3a4YTCHO».

K npoMeKyTO4HOI aTTeCTalMK JOMYCKAIOTCS TOIBKO CTYACHTBI, BHINOJTHHBILINE
BCE BH/Ibl Y4eOHOM padoThl, IPEAYCMOTPEHHBIE paboyei mporpaMmoii 1o AMCUMIUIHHE
«IIporpamMmmupoBaHne MHKPOKOHTPOJUIEPOB» — BBINOJHEHHE M 3ammra Kypcosoro
MPOEKTa COIJIACHO TMOJYYEHHOMY 3aJIaHHIO0 C JOCTHIKEHHEM IOpPOTrOBOT0 3HAYEHHS

OLICHKH.

HIkana
OIICHHBAHHSA

Onucanue

3auTeHo

JlOCTHrHYTBI  TOpPOTOBBIC  3HAYCHHUsA A8 (OPMHPYEMBIX HA MOMEHT
NPOBEJCHHS aTTeCTalMH YPOBHEH KOMIeTeHIHil. BeinonHensl Bce BH/LI
yueOHOil  padoTel, npeaycMoTpeHHble  y4eOHbIM  ruiaHoM.  CryaeHt
JEMOHCTPHPYET COOTBETCTBHE 3HAHWI, YMEHHIH, HABBIKOB IPHBEICHHLIM B
TadIMIax nokasaresei, onepupyer NpHOOPETEHHBIMU 3HAHUAMH, YMEHHAMH,
HABBIKAMH, MIPUMEHSET UX B CHTYALMSX MOBBILICHHOH cloKHOCTH. [TpH 2TOM
MOI'YT OBITh JIONYIIEHbI HE3HAYHTEIbHbIE OLIMOKH, HETOYHOCTH, 3aTPY/IHEHHS
NPH AHAIMTHYECKUX OMNEpalHAX, MepeHOce 3HAHMH W YMEHMIl Ha HOBbIE,
HECTaH/IaPTHBIC CHTYALIHH.

He 3aureno

He jocTHrHyTo mnoporosoe 3HadeHHe XoTs Obl A0S OJHONO YpOBHS
(opMHpyeMBbIX HAa MOMEHT IpOBEJICHHS arTecTalMH KommereHuuii. He
BLIMOJIHEH OJMH WM Oonee BHJAOB y4eOHOH pabOTHI, MpeaycMOTPEeHHBIX
y4eOHbIM M1aHoM. CTYJCHT AEMOHCTPHPYET HEMOIHOE COOTBETCTBHE 3HAHMIA,
YMEHHH, HABBIKOB IPHBEJCHHBIM B TabiMuax nokasarenei, JONyCcKaTes
3HAYMTEIbHBIC OIMOKH, NPOSABIACTCS OTCYTCTBHE 3HAHMI, YMEHHI, HABBIKOB
10 psijly NOKa3aTesei, CTY/JACHT MCIbITBIBACT 3HAYNTE/IbHbIC 3aTPY/IHEHUS TIPH
ONEPHPOBAHNH 3HAHUSIMU M YMEHHSMH TIPH HX NIEPEHOCE HAa HOBBIE CHTYALIMH.

MDOoH/IBI OLIEHOYHBIX CPE/CTB Npe/cTaBieHsl B [Ipuioxkennn k pabodel nporpamme.

7. YHEBHO-METOJHYECKOE H HH®POPMAIIHOHHOE

OBECIIEYEHHUE JUCHUITJIMHBI

7.1. OcHoBHAs JIHTEpaTypa

BCAYIIUM 3aHATUS 110 JUCLUIUIHHE
(MOJLYJIFO) METOIOM 3KCIIEPTHOMN OLleHKH. 1o uToraM npoMeKyTouHOM arrecTaluy 1o

1. Lapes, P. 1O. IlporpammupoBanue Ha s3bike Cu: yued. nocodbue / P. 1O.

[apeB - Kpacnospck: CDY, 2014. - 108 c. - ISBN 978-5-7638-3006-4.

Tekct: anexkrponnsii // ObC "Koncyneranr cryaenra": [caiir]. - URL:
https://www.studentlibrary.ru/book/ISBN9785763830064.html
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2. Tlepues, U. B. IlporpammupoBanue Ha sizpike Cu: Y4eOHO-METOAMYECKOE
nocodue / U. B. [Tepues. - HoBocubupck: CubI'YTH, 2022. - 106 c. - Tekcr:
aekrpounbit  // DBC  "Koncynbrant crynenra": [cait]. - URL:
https://www.studentlibrary.ru/book/sibguty20220820.html

7.2. lonoJiHUTEeIbLHASI JIMTEpPaTypa

1. JBoitnumuukos, C. B. OcnoBbl nporpammupoBanus (s13bik C) @ yuedHoe
nocooue / JIpoiinumnukoB C. B. - HoBocubupck : PULL HI'Y, 2018. - 158 c.
- ISBN --. - Tekcr: anexrponnsliii // DbC "KoncynsranT cryaenra’: [caiir]. -
URL : https://www.studentlibrary.ru/book/ngu006.html

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHE JJUCHUITJIMHbI

8.1 TpeboBanusi K 000pY10BAHHIO H NMOMEIIEHHIO /11 3AHATHI

JIeKIMOHHBIE  3aHATHS  JIOJDKHBI  IPOBOJMTBCS B ClEHMATN3UPOBAHHBIX
ayJIUTOPUAX C KOMIUIEKTOM MYJIBTHUMEIHIHOTO 00OpYAOBaHUS W/WIIM JOCKOH Uis
3anucei MarepuanoB. Yucao pabounx MeCT B ayJJUTOPHH JO/DKHO ObITh JOCTATOYHBIM
15t o0ecneyeHnst HHAMBHIYaIbHON paboThl CTYACHTOB.

CeMuHaApCKHE 3aHATHS JIOJDKHBI  NIPOBOJMTHBCS B ClELHMAIH3UPOBAHHBIX
ayJIUTOPUAX C KOMIUIEKTOM MYJIBTHUMEIHIHOTO 00OpYJOBaHUS W/WIIM JOCKOH Uis
3anucei marepranoB. Yucao pabounux MeCT B ayJJUTOPHH JTOJDKHO OBITh JOCTaTOYHBIM
u1st obecriedeHnst HHANBHAYaIbHON paboThl CTYAEHTOB.

8.2 TpeboBanus k nporpaMMHoOMY o0ecrevyeHH o

JU1st BeINOJIHEHUs J1TaDOpAaTOPHBIX padOT M CaMOCTOATEILHON padoThl HEOOXOUMO
CIIEAYIOLIEeE IPOrpaMMHOE 0OecTIeYeHHUE:

1. Microsoft Windows 10, Microsoft Visual Studio Professional 2017 - Microsoft
DreamSpark, subscriber id: 1204033694.

2. Od¢mucubie npunoxenus — Microsoft Office 2013 (wim Huxe) - Microsoft Open,
muneH3us Ne 61984042,

JUis  npoBeJieHHMsT  JIGKUMOHHBIX M MPAKTHYECKUX  3aHATHH  CIIeUaIbHOIO
MPOrpaMMHOro odecreyeHust JUisi OCBOCHHS JIMCILMIIMHBI HE TPEeOyeTCsl.
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9. METOJAMYECKUE PEKOMEHJIALIUM JIJIsI CAMOCTOSITEJIbHOU
PABOTBI CTYJEHTOB

N3ydyeHne TUCUMIUIMHBI OCYIIECTBIISICTCS B CTPOIOM COOTBETCTBHH C LICTICBOM
YCTAaHOBKOM B TECHOM B3aUMOCBS3H C YYEOHBIM I1JIAHOM.

B npouecce camocTosTenbHOH padOThl CTYACHTHI 3aKPEIUISIOT U yriayOusior
3HAHMS, TTOJIYYCHHBIC BO BPEMsI ayIMTOPHBIX 3aHATHIH, TOTOBATCS K MPOMEKYTOYHOH
aTTeCTalMy, a TakKe€ CaMOCTOSTEIIBHO W3Y4arT OTJEIbHBIE TEMbl YUYEOHOI
NPOrpaMMmbl.

Ha 3aHATHSAX CTYJCGHTOB, B TOM YHCIJIE TNPEANOIAralomuX IPaKTHYECKYIO
NEATEIIBHOCTD, OCYIIECTBIISIETCS 3aKPEIUIEHHUE MOJYUYEHHBIX, B TOM YMCJIE U B ITPOLIECCE
caMOCTOATE/IbHON padoThl, 3HaHui. Ocoboe BHMMaHMe OOpallaercs Ha pa3BUTHE
YMEHHH U HaBBIKOB YCTaHOBIIEHHS CBA3H IOJIOKEHHI TEOPHH ¢ NPO(ecCHOHATBHOH
JEATENILHOCTBIO OYYLIErO ClIeNHaNuCTa.

CamocrosrenbHas  padora  OCYLIECTBISICTCS  MHAMBUAYalIbHO.  KOHTpOIIL
CaMOCTOATE/IbHOI paboThl Opranu3yercs B IByX (hopmax:

® CaMOKOHTPOJIb M CAMOOILICHKA CTY/ICHTA;

®  KOHTPOJIb CO CTOPOHBI NpenoaaBaTeaei (TEKYIMH 1 IPOMEKYTOYHBIH ).

Tekymmit  KOHTPOJIb  OCYHIECTBISCTCS  HA  ayJMTOPHBIX  3aHATHSX,
MPOMEKYTOUHBIH KOHTPOJIb OCYIUECTBIISIETCS Ha 3a4yere W/WIM  DK3aMeHe B
MUCBMEHHOH (yCcTHOH) (hopme.

KpurepusiMu  OLIGHKH  PE3yJIbTATOB  CaAMOCTOSITENILHOM — pabdoThl  CTyJeHTa
SBIISIFOTCS:
®  YPOBEHb OCBOCHMS CTYJCHTOM Y4eOHOr0O MaTepHuasa;
® YMEHHMS CTYJEHTA MCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS IPH BbIIIOJIHEHHH
MPaKTHYECKHX 3a/1a4;
e CcOpMHUPOBAHHOCTH KOMIICTEHIIHIA;
e odopmieHne MaTeprasia B COOTBETCTBUH C TPEOOBAHUAMH.

10. METOAUYECKHE PEKOMEHJIALUUA J1JI5 ITPEINOJABATEJIA

1. Ilpu MoAroTOBKE K 3aHATHAM CJIEAYET MPEABAPHTEILHO MpopadoTaTh MaTepUal
3aHATHSA, PEAYCMOTPEB €ro Mojady TOYHO B OTBEACHHOE JUISl TOTO BPEMS 3aHATHSL.
Cnenyer noAroToBUThL HEOOXOAMMbBIEC MATEPHAIbI — TEOPETHUECKHUE CBEACHMS, 3a/1a4H
1 ap. [Ipu nmpoBeneHHM 3aHATHSA CICAYET KOHTPOJIMPOBATH MOJA4y MaTepuasa H
pelIeHHe 3a/IaHHi ¢ y4eTOM yueOHOro BpeMEHH, OTBEJICHHOIO JUIS 3aHATHS.

2. Ilpu nposepke padoT U OTYETOB CJICAYET YYHTBIBATH HE TOJILKO IPABUILHOCTh
BBIMOJIHCHUA 3a7aHWii, HO W ONTHMAJLHOCTh BBIOPAHHBIX METOJOB PEIICHHS,
MPaBHJIBHOCTD BBITIOJHEHHS BCEX €r0 IIaroB.
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[Iporpamma coctaBieHa B cooTBeTCTBHM ¢ DegepasbHbIM TroOCy1apCTBEHHBIM
CTaH/JapTOM BBICIIEr0 00pa3oBaHUsl [0 HANpPaBICHHIO MOJATOTOBKM MAarucTpoB
27.04.04 «YnpagBjieHHe B TEXHHYECKHX CHCTEMAax».

N

/J/{_ /Tapatonos U.A./

IIporpammy cocraBmni:

PykoBoauTess 00pa3oBaTelbHOM
MpPOrpaMMbl

IIporpamma yreBep:kaena Ha 3aceganum kKageapol «CMAPT-Texnonornm»
«26» anpens 2022 r, nportokos Ne 8.

WU.o. 3aBeayroniero kadeapoi K‘f - / bepecuena S1.B./



CTpykTypa u coaepxanue JucuMiannbl «[IporpamvupoBanne MHKp
10 HanpasJieHH10 NoAroToBKu 27.04.04 «YnpasjieHue B TeXHHUYECK

(Mmarucrparypa)
Buasbi yuednoii paborsi,
g = E. BKJIIOYAs CAMOCTOSATEILHY IO Buawbi can
Ne Pasnen b g; 2 padoTy CTY/1eHTOB,
5 = § H TPYL0EMKOCTH B 4acax
J | I/C | Jlag | CPC | KCP | K.P. K.I
IlepBoiii cemecTp
Tema 1. «Beenenne B
IPOEKTHPOBAHHE BCTPAHBAEMBIX
cucrem (BeC). Knacendukaums
1.1 | BeC. OcHOBHBIE THIIBI 1 2 6
BBIYHCIINTEIIbHBIX 111aTHOPM
s BeC. Cpoiicta BeC».
Jlexkums
Tema 2. ApXUTEKTYpbI
mukpornpoueccopos (MIT) u
OpraHMu3alMy NamMaTH.
1.2 | Hcenenosanue 1 2 2 8
JOCTOMHCTB M HEJIOCTATKOB
pazinuHbIX apxuTekTyp BeC».
Jlexkums
Tema 3. «O0uiee ycrpoiicTBo
MII. U3yuenne npuHIMNoOB
1.3 | nporpammuposanus MIT na 1 3 2 8
npumepe cemeiicrea Cortex
M3». Jlekumns
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1.4

Tema 4. «Pa3zpabortka
YIPaBISIONICH MPOrpaMMbl
nnankaunu Ha MK». Cemunap

5-9

1.5

Tema 5. «Co31anne cHCTEMBI
cOopa nHdopmainm ¢
1H(POBBIX TATYHKOBY.
JlaGoparopnas pabora

10-18

16

<I)opma aTTeCTalli

19-21

Bcero yacoB 1o aucuMIuinHe
B IICPBOM CEMECTPEC

16

38

Bropoii cemectp

1.6

Tema 6. «OcobenHocTH
NPOrpaMMHPOBAHHS
MHKPOKOHTPOJUIEPOB Ha A3BIKE
Cu. UccnenoBanue METO10B
CTPYKTYPHOTO
MpOrpaMMHPOBAHHA.
Ilonydyenne 0ObEeKTHOrO

KOJIa MCIIOJTHACMOIH
nporpamMmbiy. Jlekus

1-2

1.7

Tema 7. «M3yuenne padboTel
OCHOBHBIX JIEMEHTOB
MHKPOKOHTPOJIJIEpa: MOAYJIb
TakTUpoBaHus, TaiiMmepos, AL,
CTOPO’KEBOT0 TalMepa, CHCTEMbI
KOHTPOJIS MUTAHUS, CPEICTB
MOHHKCHUS
IHEPronoTpedIeHus,
YCTpPOICTBA 3aXBaTa-CpaBHEHHS,

3-4
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CHCTEMBI NIpepbIBaHui. Jlekums

1.8

Tema 8. «M3yuenue paboTsl
oubnmuorexn HAL juis cemeiicTn
MHKpPOKOHTpOJUIepoB STM32.
Hcnonb3oBanme JIaHHbBIX
OMOIMoOTEK /U1 H3YyUCHHA
paboTsl nHTEpdEiicoB nepeaaun
nauaeix: USART, 12C, SPI».
Jlexkums

5-6

1.9

Tema 9. «Co3ianne cucTeMbl
cOopa nHdopmainm ¢
AHAJIOIOBBIX JIATYHKOBY.
CeMunap

7-10

1.10

Tema 10. «Pa3zpaborka
npeobpaszoBaress
unrepdeiico». JlaboparopHas

11-18

18

®opma arrecTanuu

19-21

Bcero yacoB 1o aHCHHIUIHHE
BO BTOPOM CEMCCTPC

12

18

38

BCEI'O HACOB 11O
JAUCIHHUIITHHE

18

16

34

76




1.

[Ipunoxenne 2

®OH/I OUEHOYHbLIX CPEJACTB
o AMCHUIT/IMHE

«IIporpaMmMHpoBaHHE MHKPOKOHTPOJLJIEPOB»
1. KOHTPOJIBHBIE BOITPOCHI K JUCUHUILTHE

BerpauBaemble  cucremsl.  OOmactn  npumenenus.  Kuaccuduxanms

BBIYHUCIIUTEIICH.

O 00 1O B W

. MK ocHOBHBIE MapaMeTpbl U OpraHU3al|s MaMsTH.

. Crpykrypnas cxema MK # ocHOBHBIE THITBI IepUdepHH.
. Cbopka nporpammsl Ha s3eike CU (aniroputm, HTansi).

. Tune! nanueix B CH.

. Ykasarenu B CH.

. Cneundukarop volatile B CH.

. Crpykrypsl B CH.

Oobeaunenus B CH.

10. Iupextusl npenporeccopa B CH.

11. CemeiictBo mukpokoHTpoiiepoB STM32. CewmelicTBa, NpHUMEHEHHE,
MapKHpPOBKd, JOKYMEHTALIH.

12. MK STM32F103C8T6. Apxurekrypa, cxeMma MUTaHHS.

13. MK STM32F103C8T6. Cxema cOpoca, CTOpOXKEBbIE TalMEpbl, KapTa

ITaMsITH.

14. Otnagounas nnata STMF103C8T6.

15. Unrepdeiicsl nporpammuposanus MK STM32 JTAG, SWD.

16. 3arpyzunk MK STMF103C8T6.

17. IIporpammupoBanne MK na CH. butoBsle onepaiuu ¢ perucrtpamu.

18. bubimoreka Cortex Microcontroller Software Interface Standard (CMSIS).
19. IlopTe! BBOAa/BeIBO1a MK STMF103C8T6.

20. Taiimepst MK STMF103C8T6.

21. IlpepsiBanus B MK (onpeaenenue, BUjibl U KiacCHpuKanms).

22. KonTposiep npuopuTeTHBIX BeKTOpHBIX npepbiBanuii MK STMF103C8T6.

2. TUIMTOBOE NPAKTHYECKOE 3AJIAHUE

3ananme 1

1 #define A 100

2 #define B 200

3 #define C (A + B)

4

S5inti1=C;
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Kak mnpeoOpasyercsi cTpoka Kojaa Mo HOMEpPOM 5, mocie oO0padoTku
npernpoueccopom?

3ananmue 2.

1 uint32_t *p = 0x01;

2 *p=10;

3c=p;

Yemy paBHa nepeMenHas ykasatelb ¢?

3ananue 3.

1 struct my_struct{

2 uint8 t a;

3uint8 tb;

4

OOmbsaBuTE CTPYKTYpY THIIAa My _struct. [IpucBoiite k nomto a 3HaueHHe 7, K MO0
b 3nauenue 10.

3ananmue 4.

1 union my_union {

2 uint32 t full;

3 uint8 t b[4];

4}

5

6 my union ¢ = 0x0354fece;

7 uint8 t result = c.b[2];

Yemy Oyner paBHa nmepemeHHas result, ecam nmopsjgok cienoBanus Oair little
endian?

3ananme 5.

luint8 ta=S>5;

2uint8 tb=7;

3uint8 tresult=a &gt:b?a:b;
Yemy paBHa nepemenHas result?

3anaunue 6.

1 uint8 t fen (uint8 _t val)
2 {

3 val = 3;

4 return 10;

5

6

7uint8 tval=11;
8

9 void main (void)
10 {
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11 uint8 tval =5;

12 result = fen(val);

13}

Yemy OyaeT paBHATHCS MepeMeHHas result mocie BBIOJHEHHS JBEHAIaTOH
CTPOYKH Koja?

3ananme 7.
Hanummre cerMenT Kojia Uist NpaBHILHON MHUIMAIM3alMK BeiBo1a Nel2 ropra
B kak BbIxo, paboTarommii Ha yactotax 10 5 MI' pins MK stm32f103c¢8t6.

3ananmue 8.

TakToBas wacToTta WMHBI TakTHpyrowel Taiimep 36 MI'u. Ilepenummre kox
HHULMAIN3auuKl  Taiimepa oOmiero HasHaueHus TIM3. UroOel OH OTCUMTHIBAI
BPEMEHHBIE MPOMEKYTKH B 10 MHKPOCEKYHI.

JIuctunr:

RCC_APBI1PeriphClockCmd(RCC_APBI1Periph_TIM2, ENABLE);

TIM_TimeBaselnitTypeDef timlInit;

timInit. TIM_Prescaler = 36000 - 1;

timInit. TIM_Period = 1000 -1;

timInit. TIM_ClockDivision = 0;

timInit. TIM_CounterMode = TIM_CounterMode Up;

TIM_TimeBaselnit(TIM3, &amp;timlInit);



