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Pabouas mporpamma aucimmmuael «OCHOBBI HMPOBOL SJIEKTPOHHKH» pa3zpaboTaHa B
COOTBETCTBHH C TpeboBaHMsAMH [OCYIapCTBEHHOr0 00pa30BaTeNbHOTO CTaHAApTa BBICIIErO
obpasoBanus 1o HanpasieHHio moarotopku 01.03.02 IlpukianHas MaTeMaTHka M HH(pOpPMATHKA H
OCHOBHO# Tpo(eCcCHOHANBbHON 00pa30BaTeIbHON MPOrpaMMBl 10 MPOGHIIO NOAroToBKH « CHCTEMHOE
IPOrPaMMUPOBAaHHE M KOMIIBIOTEPHBIE TEXHOIOTHH).

CocraBurens paboueii mporp,

K.().-M.H., IOLEHT . Txauenxo /1.B.

PaGoyas mnporpamMma yTBep)KIeHa Ha 3acelaHud Kaeaphl BHICIEH M TPHKIATHOMN
MareMaTuKy U HH)OpMaTUKH

« 30 » 0 £ 20 Y . mpotokon Ne .

N

HCIUTIIIMHBI

« 30 » 0% 202 Y. Kopogaii A.B.

3aB. BBIMyCKaromel Kadeapoii
«30» 0% 208, Koposait A.B.




1. e u 3aaaun 0CBOEHMSI AN CIMIIJIMHBI

Ilenp kypca 3akiro4aeTcsi B O3HAKOMIJICHHH CTYACHTOB C a3aMd pPabOThl ¢ MUKPOKOHTPOJUICPHOMN
TEXHUKOM, IIHPOKO HCIIOJIB3yeMOH B COBPEMEHHBIX CHCTEMax YIIPaBICHUS, NMPUMEHSEMBIX B OBITY H
I/IHI[yCTpI/II/I. Ha JICKIHIMOHHBIX 3aHSATUAX HU3J1aracrcia yCTpOﬁCTBO COBpeMeHHBIX MI/IKpOKOHTpOJIJIepOB U 1iar
Ha WX OCHOBE; JaeTcs 0030p CTaHIapTHOro Habopa YCTPOWCTB BBOJA-BHIBONA; KOMMYHHMKAITMOHHBIX
uHTEepEICOB, HCIIONB3YEMBIX I 0OMeHa nH(pOpMaLMel 1 OCHOBBI IPOIPaMMHUPOBaHUS M pabOTHI B cpeax
pazpabotku. Ha mabopaTopHbIX 3aHATHIX OTpabaThIBACTCS MPOTPaMMHUPOBAHUE YCTPONCTB BBOJA-BHIBONIA

MK u ucnosiap30BaHHE €r0 KOMMYHHKAIIHOHHBIX HHTEP(EHCOB.

2. MecTo nucuuiiinHbl B cTpykrype OINOIT

Jannas ydeOHas auCHUIUIMHA oOTHOcHuTCs K (akynsratuBHOM aucumiuinHe DT/[.B.02 ocHoOBHOIA

obpazoBarenpHOM mporpammbl 01.03.02 "IIpuknagnas maremaruka U uHGopmMaruka'.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHUS AUCIHILIHHBI
V3yueHne QUCIMIUIMHBI HarpasJieH Ha () OPMHUPOBAHHUE CIETYIONINX KOMIICTECHITHIA:

Kareropus
rpymmna Ko 1 HauMeHOBaHuEe MHIUKATOPA JIOCTHKEHHS
KgNFIZeTegu Kon u nanmenosanue : YHHUBEPCATbHON II[<0MHeTper1HH
i
O6s13arenbHbIe TPOPECCHOHATLHBIC KOMITIETSHIIMN U MHMKATOPHI X JIOCTHIKCHHSI
[IK-1. Cnoco6en | U/I-1nx.1  OOnagaer  0a30BbIMH  3HAHUSMH,
JIEMOHCTPHUPOBATH MOJYYCHHBIMA B O0JACTM MareMaTHYeCKHX |

oOuieHayyHbple 0a30Bble 3HAHUS
€CTECTBEHHBIX HayK,
MareMaTuku U HH(OPMATUKH,
MMOHUMAaHUE OCHOBHBIX (aKTOB,
KOHUENUHN, TPUHIUIIOB TCOPUH,
CBA3aHHBIX C  IPUKIATHON
MareMaTukol U MH(OPMATUKON

(M7M) eCTeCTBEHHBIX HAyK, IPOrpaMMUPOBAHUS U
MH(OPMAIIMOHHBIX TEXHOJIOTUH.

U-2nk-1 YMeeT HaxoauTh, (QOPMYIHUPOBATH U
peliarh CTaHJapTHbIE 3aJayd B COOCTBEHHOM
HAy4YHO-MCCIIEOBAaTEIbCKOM  JIEATENBHOCTH B
o0nacTh MaTeMaTU4YeCKUX U (MJIM) €CTECTBEHHBIX
HayK, MPOTrpaMMHUPOBAHUS W WHPOPMAIIMOHHBIX
TEXHOJIOTHH.

N-3nk-1 Mmeer mnpakTU4YecKUi ONBIT HAy4dHO-
UCCJIEJIOBATENIbCKON  JIESTENIbBHOCTH B 00JIacTH
MareMaTu4eckuX W (WINM) €eCTECTBEHHBIX Hayk,

IPOTPaMMHUPOBAHUS " WH(POPMAITMOHHBIX
TEXHOJIOTUH.
[IK-5. CnocobeHn pa3zpabarbiBarh | M/I-1nk-s 3Haer pa3palboTKy ApXUTEKTYPBHI,

U NPUMCHATH AJITOPUTMUYCCKUC

AJITOPUTMUYCCKHUX W HNPOrpaMMHBIX peI_HeHI/Iﬁ

U TPOTPAaMMHBIE pEIICHHS B | CACTEMHOIO M MPHUKIAJIHOTO IPOrPAMMHOTO
obmactu CHUCTEMHOTO u | obecrieyeHusl.

MPUKIIATHOTO nporpammuoro | MI-2nk-s Ymeer HCIIOIB30BaTh SI3BIKA
obecrnieueHust MPOrPaMMHUPOBAHUS, ANTOPUTMBI, OMOIHOTEKU U

MakeTbl MIPOrpaMM, TMPOAYKTHI CHCTEMHOTO U
MPUKJIAJHOTO IPOTPAMMHOTO 00ECTIEUECHHSI.

W -3nk-s Bnageer HaBbIKAMH pelieHus
NPAaKTUYECKUX 3aJad C IPUMEHEHHEM S3BIKOB
MIPOTrpaMMHUPOBAHUS, AJITOPUTMOB, OHUOIUOTEK U
IIAKETOB IPOTPaMM.




4. CTpyKTYypa U colepKaHue QU CHUIINHBI (MOXYJIA)

4.1 Pacnpeoenenue mpyooemkocmu 6 3.e./4acax no 6u0am ayOumopHou U camocmoAmenbHou padomul
CHYOeHM 08 O cemMecCmpam:

KonnuecTBo uacoB
B Tom uncine
Cemectp | Tpynoemxoc AyITUTOPHBIX DopMa KOHTPOIISL
Cawm.
Tb, 3.€./4aChl . [Mpax. Jla6.
Bcero Jlexuuit pabota

3aHATHS pab.
7 2/72 54 18 36 18 3a4eT
Hroro: 2/72 54 18 36 18 3auer

4.2 Pacnpedenenue 6uooe yueodnoii pabomul u ux mpyooemKocmu no pazoenam OUCYUnIuHbl.

KoanuecTBo yacoB

Ne
pas- HaumeHoBaHue pasiesion AyauTopHast Breay.
nena Bcero padora padora
JI I13 JIP (CP)

0030p apXUTEKTYPbI COBPEMEHHBIX
1 MHKPOKOHTPOJLIEPOB H HX 22 10 6 6
KOMMYHHKAIIHOHHBIX HHTEPEHCOB.
OCHOBBEI mporpaMMUupOBaHusA COBPEMCHHBIX
MHKPOKOHTPOJLIEPOB.

Hmozo: 72 18 36 18

2 50 8 30 12

4.3 Temamuueckuii nian no eudam y4edHoll 0eamenbHocCmu

Jleknun
VYuebHo-
Ne HOMep payiea Obnem Tema JICKIIMHU HarjiAHbIC
n/n AUCHUITIJIMHBI yacoB Hoco6uUs
0030p apXUTEKTYPbl COBPEMEHHBIX MUKPOKOHTPOJUIEPOB M MX KOMMYHHKAIIMOHHBIX HHTEP(EHCOB.
1 1 ) BBenenue B iu(ppoBy1o 3MeKTpOHUKY. Jlornueckue I
JIEMEHTBL.
0O630p mponeccopoB Cortex. ApxuTekTypa
2 1 2 - IT
ceMencTBa MUKPOKOHTpoJuiepoB STM32.
S3p1k nporpammupoBanust C/C++ g paboTsl ¢
3 1 2 IT
MUKpOKOHTposuiepamu STM32.
IIporpammHas HHppacTpyKTypa a1t paboThl ¢
4 1 2 IT
MUKpOKOHTposuiepamu STM32.
5 1 2 CMSIS, HAL u LL 6ubnuorexu. 11
HToro no pasneny: 10
OCHOBBI IPOTPAMMHPOBAHHUS COBPEMEHHBIX MUKPOKOHTPOJIIEPOB.
[lepudepuiinpie ycTpoiicTBa BBOAA-BBBIBO/Ia OOIIETO
6 2 2 IT
HasHaueHus: [IBB.
7 ) ) [lepudepuiinbie ycTpoiicTBa BBOAA-BBbIBO/Ia OOIIETO I
HazHadenus: AL, TTAITIL.
2 5 4 Kommynukanmonnsie uarepgeiicsi: USART, CAN, I
SPI, 12C.
Hroro nmo pasaeny: 8
Hmovo: 18

IIpakTH4eckne (ceMMHAPCKHE) 3aHATHSA HE [TPEAYCMOTPEHBI



JlaboparopHbie padoThl

Y4ebHO-
No Homep pa3nena Oo0bem HaumeHnoBanue
Tema 1a60opaTOpHOTo 3aHATHS HATJISLTHBIE
n/n JAUCIHHUILTUHBI 4acoB Jagoparopuu
ocoOust
00630p apXUTEKTYPHI COBPEMEHHBIX MUKPOKOHTPOJUIEPOB M UX KOMMYHHKAIIMOHHBIX HHTEP(ENCOB.
Pa3sBepThiBaHue MPOTPaMMHOM JlaGoparopus
1 1 2 uHQpPacTpakTypsl I pabOThl  C BBIYHCITHTENHHOTO
STM32. TPaKkTHKyMa
S3pik mporpammuposanus C/C++ mis JlaGoparopust
2 1 4 paboThl ¢  MMKPOKOHTPOJLIEPAMU BEIYHCIUTENHHOTO I
STM32. JIPNel TPaKkTHKyMa
HToro no pasneiny: 6
OCHOBBI POTPAMMHUPOBAHMSI COBPEMEHHBIX MUKPOKOHTPOJIIICPOB.
OcHoBbl  pabotet ¢ IIBB ¢ Jlaboparopust
3 2 6 ucronszoBanueM CMSIS, HAL u LL BBIYHCITUTEIHHOTO Il
6ubmmorex. JIPNe2 (wactp 1) TPaKTHKyMa
4 P b OcHOBBI  pabOTBI C  DHKOAEPOM.
JIPNe2 (uacts 2)
JlaGoparopus
5 2 4 g;ﬁg;m pabots ¢ ALITVIAIL BBIYHCIIUTEIEHOTO JII
- NpaKTUKyMa
JlaGoparopust
6 ) 4 ggﬁim paboter ¢ LCD (mucmmeem). BEICTITOILHOTO il |
- NIPAKTHKyMa
0 JlaGoparopus
CHOBBI  pabOTBI €  IIIarOBBIM
7 2 2 TIPNeS BBIUHCIIUTENBHOTO I[H
JIBUTATENIEM. ° P —
OCHOBBI paboThI c
JlaGoparopust
8 2 6 KOMMYHHF alHOHHBIMH BBIUHCIIUTENBHOTO I[H
uarepdeiicamu:  USART, CAN.
MpaKTUKyMa
JIPNe6
OcHoBel pabotet ¢ FLASH — JlaGoparopus
9 2 2 TIPNeT BBIYHCIIUTEILHOTO JII
T1aMATBIO. B MPaKTHKyMa
Pa3paborka mnporpaMmsl 1u(ppPOBOii
06paboTku (punsrparmn) Jlaboparopus
10 2 4 aHAJIOrOBOTO CHTHAJMA C IIOMOIIBIO BBIYHCITHTEILHOTO Pl
AIII umun mpoctoro ocumuiorpada. NPAaKTUKyMa
JIPNe8
HToro no pazneny: 30
Hmozo: 36
Ilpumeuanue: /I — oemo-npoepamma, Il — npesenmayus.
CamocrosiTesqibHasi padoTa o0y4aroierocs
Paznen Ne Tema u Bux CP TpynoeMkocTh
JTHCIHMIIIMHBI n/n (B yacax)

BBenenue B un@poByto 21eKTpoHUKY. Jlornyeckue
JIEMEHTBL.

0630p nporeccopoB Cortex. ApXUTEKTypa ceMencTBa

MUKpPOKOHTposuiepoB STM32.

SAzbik mporpammupoBanusi C/C++ aiis paboTsl ¢

MUKpOKOHTposiepamMu STM32.

[TporpammMHasi HHQpacTpyKTypa ajsi paboThl ¢




MUKpOKOHTpoJuiepamu STM32.

1 CMSIS, HAL u LL 6ubauorexu. 2
HToro no pasneiny: 6
[Tepudepuiinbie ycTpoiicTBa BBOIa-BBBIBOIA OOIIETO
2 2
HaszHaueHus: [IBB.
) [Tepudepuiinbie ycTpoiicTBa BBOIa-BBBIBOIA OOIIETO 4
nazHauenusi: AL, ITATL
) Kommynukarmonnsie narepdeiicei: USART, CAN, 6
SPI, 12C, MODBUS.
Hroro no paszgeny: 12
Hmozo: 18

5. Ilpumepnas memamuxa Kypcoevlx npoekmoe (pabom): KypcoBbie pabOThI MO JTaHHON JUCIUIUIMHE HE

3arIaHuPOBAHBI.
6. YueOHO-MeTonM4Yeckoe 1 HHGopManMoHHOe odecnedeHne I CIUIIIHMHbI

Ne
n/
o

HaunmenoBanue
y4eOHHKa, y4eOHOTO
nocoous

ABTOD

Ton
U31aHU
P

Koi-
BO
JK3eM
ISP
OB

DneKTpoHHAas
BEpCUs

Mecto
pa3MelIeHus
AJIEKTPOHHO
1 Bepcuu

OcHoBHasi JUTEpaTypa

Hncaitnepckoe
PYKOBOJZICTBO o
STM32

M.Maptun

2016

€CTh

User manual
STM32CubeMX  for
STM32 configuration
and initialization C
code generation

€CTh

Discovering the
STM32
Microcontroller.

Geoftrey
Brown

2016

€CTh

Openl07V
Manual.

User

2016

€CTh

Cortex-M3: Technical
Reference Manual

2016

€CTh

Modbus for Field
Technicians.

€CTh

CAN  Specification.
Version 2.0

€CTh

JlonoiHUTeIbHASI JTUTepaTypa

AHasnorosble
UHTEpQEHChI
MHUKPOKOHTPOJIIEPOB.

bonn
Crroapt P.

2007

€CTh

N3mepenue,
yIIpaBJICHUE u
peryaupoBaHue c
TIOMOIIIBIO AVR-
MUKPOKOHTPOJIIIEPOB.

B.Tpamnepr

2006

€CTh

MUKPOKOHTPOJLIEPHI
AVR cewmeiictBa Tiny.

A.B.
EBcTudeen

2007

€CTh




PykoBoncteo
TI0JTH30BATEIIS.
4 uppoBas 00paboOTKa P.JIaiion
Lucpp P 2006 ecth
CUTHAJIOB c
Wtoro no qucuuIiMHe: % neuatubix u3nanui 0% ; % snexkrponHsix u3nanuit 100%

6.2. [Iporpammuoe odecnneuenne u UHTEepHET-pecypChbl:
System Workbench for STM32 on Eclipse IDE for C/C++ Developers — OecrarHasi mporpaMMmHast
cpena A pa3paboTky U oTiaaku nmporpamm Ha C/CH++ 111 MUKPOKOHTPOJUIEPHBIX YCTPOMCTB
WHTepHeT nopran NOoCBALIEHHBIN IporpaMmMupoBaHuio STM32 MUKPOKOHTPOJUIEPOB:
http://www.openstm32.org/
NHTepHeT-noprain noCBALIEHHBI MUKPOKOHTPOJUIEPHON TEXHUKE :
http://easyelectronics.ru/

7. MaTepuajibHO-TeXHHYECKOe oOecredeHne T CHUIINHbI

Kinace ocHarieHHbIi COBPEMEHHBIMH KOMIIBIOTEPAMU M MYJIIBTUMEIUHHBIMU CUCTEMaMH (ITPOCKTOPOM,
TEJIeBU3UOHHON cucTeMoil) u Habop omianounbix 1atr Openl(7v Ha ocHoBe MK STM32F107VCT ¢
JOTIOTHUTEIHHBIMHY TJIATAMU PACIIUPEHUS.

8. Memoouueckue pekomenoauuu no op2anu3ayuu U3Y4EeHUsA OUCYUNIUHDL:

[Tpuctynas K U3y4eHUIO TUCHUILIMHBI « OCHOBBI LIU(PPOBOM IEKTPOHUKNY, CTYACHTY HOJE3HO UMETh
MpelcTaBICHre 00 OCHOBax mporpammupoBanus Ha s3bike C/CH+ m mudpoBoil 00pabOTKH CHUTHAIIOB B
npezenax IporpaMMbl yHUBEPCUTETA.

Opranm3anus u3yYeHUs JAUCUMIUIMHBI IPEIyCMaTpUBAaeT JEMOHCTpAIMI0  BO3MOXHOCTEH
IPOrpaMMUPOBAHUSI MUKPOKOHTpOJUIepoB STM32F 107 niis pelieHns 4acTo BO3HUKAIOLIMX 331a4.

Pabouas yueOnass mporpamma mo aucuuriiiae «OCHOBBI IH(PPOBOIM AIIEKTPOHHUKI» COCTABICHA B
cooTBeTCTBHM ¢ TpeboBanusmu PenepanbHoro 'ocygapcrBeHHoro oOpasoBarenbHOro craaapra BO mo
Hanpasnenuto 01.03.02 «Ilpukiaagnasa MareMaTuka U HHpoOpMaTuKa» 1 yueOHOro IUIaHa Mo IpOopUIsIM
noArotoBku «CucTeMHOe MPOrPpaMMHPOBAHUE H KOMIIbIOTEPHbIE TeXHOJIOTHID).


http://www.openstm32.org/

9. TexHosiornyeckasi KapTa JUCUMIIHMHbBI

no JucuumInHe «OCHOBBI IM(POBOIi JIEKTPOHUKID)

Kypc IV rpynna @M22/1P6211d1 (403), cemectp 7

2025-2026 y4eoOHbIii roa

[IpenogaBarens — nexktop douenm Tkauenxo /[.B.
IIpenonasaresnp, BeAyLUMil NpakTudecKue 3aHaTus — ooyenm Tkauenxo /1.B.

Kadenpa - Bpicuieil 1 NpUKJIaTHOI MaTeMAaTUKHA U HH(POPMATUKH

KonnuecTBo yacoB

B tom uncie

Cemectp | Tpynoemxoc AyIUTOPHBIX Cam ®dopma KOHTPOJIA
Tb, 3.€./4aCHl . [Mpax. Jla6. )
Bcero Jlexuuit pabota
3aHATHS pab.
7 2/72 54 18 36 18 3a4er
dopMma TeKyueil aTTecTaluuu Pacmiugposka MunumajbHoe MaxkcumaJjibHoe
KOJINY€ECTBO KOJINYeCTBO HJIJIOB
0aJ1J10B
IToceuienne NEKIMOHHBIX 3aHATUN 0 10
BrmmonHeHme 1 3amuTa 1a00paTopHBIX padoT 3a kascoyio rabopamopmyio 0 5x8=40
pabomy Nel-8 - 5 6annos;
HToro xonnyecTBo 6aJ1J10B MO TeKyLIe 45 70
aTTecTaluu
IIpomesxyTouHas aTTeCTALMS 3a4er 10 30
55 100

HToro no nucuMnjiuHe




