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Pacnpenene]—me HacoB JMCHUIIJINHBI IO CeEMECTPaM

Cemectp
(<Kypc>.<Cemectp Ha 7(4.1) 8(4.2)

Kypce>) Hroro

Henenp 16 8

Bun 3ansTmii VII PII VII PII VI PII

Jlexyn 16 16 24 24 40 40
JlaboparopHblie 16 16 16 16 32 32
IIpakTuueckue 16 16 8 8 24 24
Huas koHTaKTHAS 0,25 10,25 (0,65 [0,65 |0,9 0,9
pabora
KoncynsTrpoBaHue 2 2 2 2
nepes 3K3aMEHOM H
MIPAKTUKON
B Tom umcne B hopme |16 16 16 16
[PAKT.IIOAr OTOBKU
Uroro ayn. 48,25 148,25 150,65 |50,65 98,9 ]98,9
KonraktHas pabora [48,25 [48,25 50,65 |50,65 (98,9 [98,9
Cawm. pabora 51 51 69,3 169,3 [120,3 |120,3
Yachel Ha KOHTPOIb 8,75 |8,75 44,35 [44,35 [53,1 |53,1
[MuceMenHas pabora 15,7 15,7 15,7 15,7
Ha Kypce
HUroro 108 108 180 180 288 288

r. Pa3ann




IIporpammy cocraBuin(u):

K.M.H., doy., Yemiokos [mumpuii Meopesuu

Pabouyas nporpamMma JUCLIUILIMHBL

IIporpaMMupoBaHue MHKPOKOHTPOJLIIEPOB

paspabotrana B coorBercTBun ¢ ®I'OC BO:

®I'OC BO - 6akanaBpuat o HanpasieHHo noaroroBku 09.03.01 MudopmaTika 1 BEIYUCIUTEIbHAS TEXHUKA (TIPHKa3
Muno6pnayku Poccun or 19.09.2017 r. Ne 929)

COCTaBJICHAa HA OCHOBAHHMH y4eOHOrO IUIaHa:
09.03.01 MudopmaTrKa ¥ BHIYUCIUTEIbHAS TEXHUKA

YTBEPKIECHHOIO y4EHBIM cOBETOM By3a oT 29.08.2025 mporokon Ne 1.

Pa6ouas nporpamma onoOpeHa Ha 3aceJaHuu Kadeaphl

3ﬂeKTp0HHLlX BBIYMCJIUTECIAbHBIX MAITUH

IIporokon ot 28.05.2025r. Ne 10
Cpok gerictBus nporpammsl: 20252029 yu.r.
3aB. xadeapoit Kocrpos Bopuc BacunseBuu



BusupoBanue PII/] 1,151 ucrioIHEHUS B 04epPeAHOM Y4eOHOM roay

Pabovast mporpaMma repecMoTpeHa, 00CyKaeHa | 0100peHa st
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3aB. kadenpoit
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IIporokom ot 2028 . Ne
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IIporokom ot 2029 1. Ne
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1. IEJIM OCBOEHUSA JUCHHUIIJIMHBI (MO Y JIS1)

1.1|enbr0 OCBOEHUS JUCHUILTUHBI «MHKPOITPOLIECCOPHBIE CUCTEMBI U HHTEP(EICh epuepUiHbIX yCTPOUCTBY SBIISETCS
(dhopmupoBaHHe y OyAYIIMX CHEUUAIMCTOB 3HAHUI U yMEHHH, HEOOXOAUMBIX JUIS PELIeHUs NMPOeCCHOHANBHBIX 33/1a4 B
obnact pa3paboTKH IpOrpaMMHO-aIapaTHOro odecnedeHus udpoBoil 00padoTKH HHPOPMAIUH, HACTPOHKH 1
9KCILTYyaTallul BCTPAHBAEMBIX CHCTEM.

1.2|3amaum qUCHUIUIMHEL:

1.3]1. Mony4enre 00y4arOUUMHCS TEOPETUICCKUX 3HAHMI O COBPEMEHHBIX apXUTEKTYPHBIX PEIICHHUSX MPH pa3paboTKe
MHKPOIPOLECCOPHBIX CHCTEM.

1.4]2. Tonyyenre 00y4AIOMIMMHUCS IPAKTHICCKAX HABBIKOB [IPOrPAMMHUPOBAHUS M HACTPOUKH BCTPAMBACMBIX CUCTEM Ha 0a3se
MHUKpOKOHTposuiepoB Cortex-M3.

1.5]3. ®opmupoBanue y odydaromumxcs HHPOpMaIoHHO-Ondarorpaguueckoii KyIbTypbl U HABBIKOB OOpaIleHUs C
“H()OPMAaIOHHBIMU NCTOYHUKAMU, TEXHIYECKOH JOKYMEHTAIHEH, B TOM YHCIIe HA HHOCTPAHHOM SI3BIKE.

2. MECTO JIMCHUILJIMHBI (MOAY.JIsI) B CTPYKTYPE OBPA30OBATEJIBHOM IMPOI'PAMMBI

Hux (pazaen) OIL: |BI.B

2.1|TpeGoBaHus K NpeABapHUTeJbHOI NOAr0TOBKe 00y4aloLerocs:

2.2| JucuunianHbl (MOAYJIH) U PAKTHKH, 1JI8 KOTOPbIX OCBOEHHE JAHHOM TUCHUILUINHBI (MOIYJIsl) HEOOXO0MMO KaK
npeanecTByIee:

2.2.1|TIpou3BOCTBEHHAS TPAKTHKA

2.2.2|IIpon3BoaCTBEHHAS IPAKTUKA

2.2.3| Texnonornueckas (MPOSKTHO-TEXHOIOIHYECKAs) IPAKTHKA

2.2.4|TIpoexTupoBaHue MU(POBEIX YCTPOICTB

2.2.5|CnenuanuzupoBanibie OBM

2.2.6|BpInonHeHNe ¥ 3alIUTa BBITYCKHOW KBATM()UKAIIMOHHOM padoThI

2.2.7|MammHHOE 00yueHHne

2.2.8|TIpenaurioMHas MPaKTHKA

3. KOMIETEHLIMU OBYYAIOLETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI IV CLIUIJIMHBI
(MOJY.JIST)

IIK-5: CnocodeH ocyuiecTBIsATH MPOrPAMMHO-ANMAPATHYIO Pealu3aluio aIropurMoB nugposoii 00padoTkn nHpopmanuu

TIK-5.1. IIpoekTHpPYET U peaju3yeT NPOrpaMMHO-aNNAaPaTHOE ONUCAHNE ATTOPUTMOB UG POBOIi 06padoTKN NHpoOpMaLUK

3HaTh

0COOCHHOCTH pa3pabOTKU MPOrpaMMHOr0 obecrieueHust Ha 6a3e MUKPOKOHTPOJIIEPOB

Ymernb

BBINOJTHATh HHULIMATU3AHIO Tepu(epUiHBIX YCTPOHCTB MUKPOKOHTpOJUIEPA B 3a1a4ax 1udpoBoit 00paboTku nHPpOpMaIiu
Baaners

HaBBIKaAMU pa3pabOTKH MPOrpaMMHOT0 00ECTICUSHUS TSI MUKPOKOHTPOJLICPOB

TIK-5.2. BeinosHsieT apryMeHTHPOBAHHBIX BHIOOP MPOrPaAaMMHO-ANNAPATHBIX CPEACTB peaau3auuu aIropuTMoB Hu(poBoii
o0padorku uHdopmanun

3HaTb

COBPEMEHHBIE CPeJIbl Pa3pabOTKK MPOrPAMMHOr0 00ECIICUCHUS 1T MUKPOKOHTPOJIEPOB M OCOOCHHOCTH UX HACTPONKH TS
peeHus 3a1a4u HUQpoBoi 00padboTku HHPOPMaLUH

Ymers

BBITOJTHATH MPOrPAMMHYIO PEan3alliio alrOpuTMOB IM(PoBOi 00paboTkn MH(pOpMaly Ha 6a3e MUKPOKOHTPOJIJICPOB
Baaners

HaBbIKAMH OTJIJKH IPOrpaMMHOro o0eclieyeHnsI Ha alnapaTHoH miaTdopMe, a TAakke B OTIAAYUKE CPeIbl POrpaMMHUPOBAHUS

B pe3yabTaTte ocBOeHHS TUCHUILTAHEI (MOTYJIs1) 00Y4AIOIIUIICH 10 KeH

3.1|3narn:

3.1.1|apXUTEeKTypbl COBPEMEHHBIX MUKPOITPOIECCOPHBIX CHCTEM JUIS PEIIeHus 3a1a4 1u(poBoi 00paboTKH HHPOPMALIUKI

3.2|Ymerh:

3.2.1|pa3pabaTrIBaTh NPOrpaMMHOE 00ECIICYCHHE I MUKPOKOHTPOJUIEPOB IS PEIIeHUs 3a1a4 IudpoBoit 00padboTKu
nHpopMauu

3.3|Baagern:

3.3.1|naBbIKamMu OTIIAKH pa3pabOTaHHOTO MPOrPAMMHOTO 00eCIIeUeHUS

4. CTPYKTYPA U COJAEP KAHME IMCITUIIJIMHBI (MOY JIA)

Kon HaumeHoBaHMe pa3iesioB U TeM /BHJ Cemectp / | YacoB | Kommnerten- | Jluteparypa ®opma
3aHATHSA 3aHATHSA/ Kvoe 100704 KOHTDOJS




Pa3nen 1. ApXuTeKTYpbl MUKPONPOLECCOPHBIX
cHCTeM

11

ApPXUTEKTYPBI MHKPOTIPOIIECCOPHBIX CUCTEM
/Tema/

KonrponbHsie
BOIPOCHI.
OK3aMeH

1.2

Kiraccuduxamust MUKpOIPOLECCOPHBIX CHCTEM.
DYHKIMOHAIBHBIA COCTaB U MPUHIIUTIBI
MIOCTPOEHUSI BEIYUCIUTENBHBIX CHCTEM.
Apxwurekrypa MIIC, Ha3HaueHHE 3JIEMEHTOB
apxutekTypsl. [IprcTanckass W rapBap/ckast
ApPXUTEKTYPBI, XapaKTepHbIE MPU3HAKU
MHUKPOKOHTPOJIIEPHBIX CUCTEM.

O yHKIMOHUPOBaHUE HHTEpdeiica 001Ias KHa.
[Iyru noBsitenus npousoaurensHoctu  MIIC.
Konseiiep onepauuii. MoaudunpoBanHas
rapBapJckas apXUTEKTypa
MukpokoHTpouiepoB ARM Cortex-M3.
Hasnauenne MaTpus! iH. CeKLIHN aJpecHOro
MPOCTPAaHCTBA B MUKPOKOHTposuiepax ARM
Cortex-M3 s nporpaMmsl, JaHHBIX U PETUCTPOB
nepudepuitHbIX YCTpoicTB. Dusnueckast
peanu3anus ycrpoicTB namsaTi. HasHauenue
KOHTpOJIJIepa TaKTOBBIX 4acToT. HazHaueHue
KOHTpoOJIIepa npepriBanuii. HazHauenue
KOHTpOJIJIepa MpsIMOro IOCTyMa K namsitu /Jlex/

JI1.1 JI1.2J12.1
J12.2J13.1

KonTponbabie
BOIPOCHI.
OK3aMeH

1.3

M3yueHue KoHCIEKTa JICKIUI 1 peKOMEHI0BAaHHOMH
JUTEPATYPHI IO TEMATUKE TIPOBOTUMBIX 3aHSITHIA
/Cp/

JI1.1 JI1.2J12.1
J12.2]13.1

Konrponbusie
BOIPOCHL.
OK3aMeH

Pazpnen 2. CTpyKTypHBI NPOIECCOPOB
MHKPONPOLECCOPHBIX CHCTEM

2.1

CTpYKTYpBI MPOIIECCOPOB MUKPOIPOIIECCOPHBIX
cucreM /Tema/

KonTponbabie
BOIPOCHI.
OK3aMeH

2.2

Kiraccnduxanus mpoueccopoB 1Mo pa3psaHOCTH U
croco0aM A0CTyma K JaHHBIM.
dyHKkMoHMpoBaHue nporeccopa. Ilpoueccop
aKKyMYJIATOPHOT' O THIIA, PETUCTPOBAs MOJIEIIb,

(G yHKUIMOHANBHBIE BO3MOXKHOCTH. [Ipomueccop ¢
omoxom POH, perucrpoBast Mozens,

(G yHKIIMOHATBHEIE BO3MOXKHOCTH. [IponeccopHoe
sapo ARM Cortex- M3, dyHKIIMOHaBHAS CXEMa,
Ha3Ha4YeHHUE PEerucTpoB, cucrema cesizeid AJIY ¢
6soxkoM POH. ®opmatsl 00pabaThiBa€MbIX TaHHBIX
B ARM Cortex-M3. ®yHKUNOHAIbHOE Ha3HAYECHUE
ykasarens creka SP, peructpa cs3u LR, cuerunka
komauz PC, perucrpa cocrostaust mporpamMmsl PSR.
[Ipu3naku pe3ynbraTa, yCIOBUS BBIIOIHEHUS
KoMaHnJ /JIex/

JI1.1 JI1.2J12.1
J12.2]13.1

KonTponbabie
BOIPOCHI.
Ok3aMeH

2.3

W3ydenne KOHCTIEKTa JEKIUI 1 PEKOMEHI0BaHHON
JIUTEPATyphI 110 TEMAaTHKE MIPOBOIUMBIX 3aHSITHH
/Cp/

JI1.1 JI1.2J12.1
J12.2]13.1

KonTponbabie
BOIPOCHI.
Ok3aMeH

Paznen 3. Cucrema koMaHa
MHKpoxoHTposiepoB ARM Cortex-M3

3.1

CucreMa KOMaHJ MEUKPOKOHTpoiuiepoB ARM
Cortex-M3 /Tema/

KonTponbubie
BOIPOCHI.
Ok3aMeH




3.2 Iporpammuas cpena pazpadorku Keil p Vision, 4 IIK-5.1-3 |JI1.1 JI1.2 JI1.3| KonTponbHbIe
(G yHKIIHOHAJIbHBIEC BO3MOXKHOCTH. T1K-5.2-3 JI1.4J12.1 BOIPOCHI.
[MporpammupoBanue Ha si3bikax Cu u AccemOuep, J12.2J13.1 DK3aMeH
CcpaBHUTENBHBIN aHanu3. dopmaTt KoMaH[bI,

Ha3HauYeHHE JIeMEHTOB U nosei. Knaccudukarus

KOMaH/[ 110 KOJIMYECTBY aJPECOB U MO0 METOAaM

azipecaliiy. Y CIIOBHOE BEHITIOTHEHHE KOMaH]I

00pabotku qaHHbIX. KoMaHIBI 1OCTYNA K TAMSITH,

METOJBI afpecanuy, GyHKIHOHATbHEIE

ocobeHHoCTH. Vcronp30BaHNe JTOTHYECKHUX

onepanuit 1, MJIN, uckmrouaromee NJIN s

(bopMupoBaHUs MPU3HAKOB. Mconp30BaHue

orepanuy TeCTUPOBAHUS ISl HOPMHUPOBAHHS

MpU3HAKOB. TUIBI CABUTOB, IPIMEHEHHE KOMaH]]

cneuros. DopMupoBaHHE MPU3HAKOB

pe3yibTaTa KOMaHJaMU pa3iIM4YHbIX THIIOB /JIex/

3.3 OcHoBsl paboTtsl B cpene Keil uVision 5.27 /TIp/ 2 MK-5.1-y | JI1.1J12.2J13.1 Otuer o

TIK-5.1-B MPaKTHYECKOMY
[K-5.2-y 3aHATHUIO
I1K-5.2-B

3.4 Cucrema komang Cortex-M3. Komanast 2 [K-5.1-y | JI1.1J12.2J13.1 Oruer 1o
nepecsUIky faHHBIX /TIp/ [IK-5.1-B MPaKTUYECKOMY

IIK-5.2-Y 3aHATHIO
IK-5.2-B

3.5 Cucrema komany Cortex-M3. Apudmerudeckue u 4 TK-5.1-y | JI1.1J12.2J13.1 Ortuer o

noruaeckue komanast /Tp/ IIK-5.1-B MIPAKTHYECKOMY
MK-5.2-V 3aHATHIO
[IK-5.2-B

3.6 Cucrema xkoMmang Cortex-M3. Komau bl 4 TIK-5.1-y | JI1.1J12.2J13.1 Oruer 1o

nepexonos /TIp/ TIK-5.1-B MPaKTHYCCKOMY
[IK-5.2-Y 3aHATHIO
I1K-5.2-B

3.7 O06paboTka MacCHBOB JIaHHBIX B 4 [K-5.1-V | JI1.1J12.2J13.2 Otuer mo

MHKpOKoHTpostepax Cortex-M3 /J1a6/ [IK-5.1-B n1a00paTOpHOIt
[1K-5.2-y pabore
IK-5.2-B

3.8 ITudpoast 06paboTka HHPOPMALIUH B 4 IIK-5.1-V | JI1.1J12.2J13.2 Otuer 1o

Mmuxpokontpomiepax Cortex-M3 /J1a6/ IIK-5.1-B J1a00paTOpHOIL
IK-5.2-Y pabote
IIK-5.2-B

3.9 W3ydyeHue KOHCIEKTa JIEKIUH U 16 IIK-5.1-3 |JI1.1 JI1.2JI12.1 | KoHTponbHble
PEKOMEHI0BaHHOM JINTEPATYPHI IO TEMATHKE [K-5.1-V |JI2.2J13.1 JI3.2 BOIPOCH.
MIPOBOIUMBIX 3aHATHI. [IK-5.1-B DKk3ameH
IMoaroroBka k 1a00paTopHLIM paboTaM. [IK-5.2-3
IMoaroroBka k npakTU4ecKuM 3aHaTusMm /Cp/ IIK-5.2-Yy

I1K-5.2-B
Paznen 4. O0pa6oTka TaHHBIX B
MUKPOoKkOHTpoJL1epax ARM Cortex-M3

4.1 O06paboTka JTaHHBIX B MUKPOKOHTpoiiepax ARM 0 Konrponbhbie

Cortex-M3 /Tema/ BOIIPOCHL.
OK3aMeH

4.2 O000111IeHHBIN aJITOPUTM PabOTHI 6 TK-5.1-3 |JI1.1 JI1.2J12.1 | KoHTposnbHbIE
MHKPOINPOLIECCOPHON CHCTEMBI cOopa U T1K-5.2-3 JI2.2J13.1 BOIPOCHI.
00padoTku JaHHBIX. THITOBBIE CTPYKTYPHI DKk3aMeH
anropuTMoB 00paboTKH JaHHBIX. [IporpaMmHast
peann3anys TUIIOBBIX BBIYMCIUTEIBHBIX
npouenyp. CTpykTypa HUKIHYECKUX IPOrpaMM.

CTpyKTypbI TaHHBIX, KTacCH(DUKAIINS,
napaMeTpsl, mpuMeHenue. Llukinaeckast
00paboTKa MacCHBOB U ouepeeit /JIex/
4.3 Brruncnenue cratuctudeckux napamerpos  /IIp/ 2 IK-5.1-y | JI1.1J12.2]13.1 Ortuer no
TIK-5.1-B MIPAKTHYECKOMY
MK-5.2-Y 3aHATHIO

I1K-5.2-B




4.4 Brinonnenue onepanuii B3BEIIEHHOTO 2 TIK-5.1-Y | JI1.1J12.2]13.1 OrtueT 1o
cymmupoBanus Cortex-M3 /TIp/ TIK-5.1-B MPaKTHYECKOMY
[K-5.2-Yy 3aHATHIO
I1K-5.2-B
4.5 OunbTpalys CUrHaJI0B B MUKPOKOHTPOJLIEpaX 4 MK-5.1-y | JI1.1J12.2J13.2 Otuer mo
/J1ab/ [IK-5.1-B nabopatopHon
[K-5.2-y pabore
I1K-5.2-B
4.6 Pacuet koaduumenros ypne /J1ad/ 4 [K-5.1-y | JI1.1J12.2J13.2 Otuer no
TIK-5.1-B J1a00paTOpPHOMA
TIK-5.2-Y pabote
IK-5.2-B
4.7 W3ydeHne KOHCIIEKTa JIEKIUI 1 17 TIK-5.1-3 | JI1.1 JI1.2J12.1 | KouTponbsHbie
PEKOMEHIOBaHHOH JINTEPATYPHI IT0 TEMATHKE TK-5.1-Y |J12.2J13.1 JI3.2 BOMPOCHI.
MIPOBOJIMMBIX 3aHSTHIA. TIK-5.1-B DK3aMeH
[MoaroroBka k 1a00paTOPHBIM PabOTaAM. TIK-5.2-3
IMoaroroBka kK NpakTU4eCcKUM 3aHATHM /Cp/ [IK-5.2-YV
I1K-5.2-B
Pasnen S. IlpomeskyTounasi aTTecTanus
5.1 ITpomesxyrounas arrecramus /Tema/ 0
5.2 Wnas konrakTHas pabora /MKP/ 0,25 KonTponbubie
BOIPOCHL. 3auéT
5.3 3auér /3auér/ 8,75 KonTponbhbie
BOIPOCHI. 3a4éT
Paznen 6. Ilepudepuiinbie ycrpoiicTBa
MHKPOINPOLECCOPHBIX CHCTEM
6.1 [Mepudepuiinpie ycTpoiicTBa 0 KonrponbHbie
MUKPOIPOLECCOPHBIX cucTeM /Tema/ BOIIPOCHI.
Ok3aMeH
6.2 Hasnauenwue n xiaccuduxanus nepudepuitHpix 16 TIK-5.1-3 [JI1.1 JI1.2 JI1.3| KouTrponbHbie
yerpoiicte MIIC. HaznaueHue napauienbHbIX U TIK-5.2-3 JI1.4J12.1 BOIPOCHI.
MOCIIeIOBATEIbHBIX UHTEP(EHCOB. JI2.2J13.1 DK3aMeH
OynkiponansHeii coctaB MK ARM Cortex-M3.
OyYHKINH BBIBOJOB MUKPOKOHTPOJLIEPA,
anpTepHATHBHBIC (QyHKIMHU TOPTOB. BHemHue
LETH CUCTEMBI Ha MUKpOKOHTposuiepax ARM
Cortex- M3. TTapamnenshsie moptel MK ARM
Cortex-M3, ¢hyHKIMOHATBHBIE BO3MOXHOCTH,
CXEeMBI BKITFOUCHHSI BHELITHUX YCTPOMCTB.
[Mapannensubie moptelt MK ARM Cortex-M3,
(YHKIMH PErUCTPOB MPH MPOrpaMMHUPOBAHUH,
BbIOOP YHKIMK BBIBOJIOB MTOPTA, BHIOOD
aHaJIOrOBOr0 WK LIU(GPOBOr0 PexKKHMa, BHIOOp
norpebnsiemoit momHocTH. [TocnenoBarensbHble
moptsl MK ARM Cortex-M3, Tursl,
(G yHKIMOHATBHBIE BO3MOXXHOCTH, CXEMBI
BKJIIOYEHHS BHEIIHUX ycTpoicTB. Taiimepst MK
ARM Cortex-M3, dyHKIIMOHATBHBIE
BO3MOXHOCTH, PEXKUMBI paboThl /JIek/
6.3 [Mapannensusrit mopt /Ip/ 1 [K-5.1-y | JI1.1J12.2J13.1 Otuer no
TIK-5.1-B MPaKTUYECKOMY
[K-5.2-y 3aHSATHUIO
IK-5.2-B
6.4 [ocnenoarensusiit mopr UART /Tlp/ 1 [K-5.1-y | JI1.1J12.2J13.1 Otuer no
TIK-5.1-B MIPAKTHYECKOMY
IK-5.2-VY 3aHITHIO
I1K-5.2-B
6.5 IocnenosarensHbIit mopt 12C /TIp/ 1 [IK-5.1-y | JI1.1J12.2J13.1 Otuer no
IK-5.2-Y MPaKTHYCCKOMY
[IK-5.2-B 3aHATHIO
6.6 MocnenoarensHbIit mopt SP /TIp/ 1 [K-5.1-y | JI1.1J12.2J13.1 Otyer 1o
[IK-5.1-B MPaKTHIECKOMY
[IK-5.2-YV 3aHATHIO

I1IK-5.2-B




6.7 UcnonezoBanue BeiBoioB GPIO B MK Cortex- 4 [IK-5.1-y | JI1.1J12.2J13.2 Otuer no
M3 /J1a6/ TIK-5.1-B nabopaTopHOi
IK-5.2-Y pabore
I1K-5.2-B
6.8 Pa6ora ¢ nmocnemoBarensHbIMU TopTamu MK 4 K-5.1-V | JI1.1J12.2J13.2 Otuer mo
Cortex-M3 /J1a6/ [IK-5.1-B nabopatopHon
[K-5.2-y pabore
I1K-5.2-B
6.9 W3ydeHnne KoHCIIEKTa JEKIUI U 33,3 TIK-5.1-3 | JI1.1 JI1.2J12.1 | KoHTpomnbHbIE
PEKOMEHIOBAHHOM JIUTEPATyPhl IO TEMATUKE TIK-5.1-y | JI2.2J13.1 JI3.2 BOITPOCHI.
MPOBOJIUMBIX 3aHATHH. TIK-5.1-B DK3aMeH
IToaroroBka Kk 1ab0paTopHbBIM paboTaM. TIK-5.2-3
IMoaroroBka k npakTu4eckum 3aHstusm /Cp/ IK-5.2-Y
[IK-5.2-B
Paznen 7. AnasioroBblie unTepgeiicol
MHKPONPOLECCOPHBIX CHCTEM
7.1 AHaorosbsie HHTEPQEHCH MHUKPOIPOIIECCOPHBIX 0 KonrponbHsie
cucrem /Tema/ BOIPOCHI.
DK3aMeH
7.2 Kypcosas pabora /KITKP/ 15,7 Cnaua u 3amuTa
KP
7.3 3ammra Kypcopoit padorsr /KP/ 0,3 3amura KP
7.4 MerTonsl U cpencTBa rmpeodpa3oBaHUs 8 TIK-5.1-3 |JI1.1 JI1.2 JI1.3| KoHuTposasHbIe
aHAJIOTOBBIX CHUTHAJIOB. Pemaromue ycunmurenu u IK-5.2-3 JI1.4J12.1 BOIPOCBHI.
KoMTapaTopsl. JluHaMudeckuii tuana3oH. JI2.2J13.1 Dx3aMeH
Morpemnoctu. Ludpoananorossie
npeoOpa3zoBaTeI, MIPUHIUIIBI TOCTPOCHUS,
peanu3anys B MUKPOKOHTpOJLIEpax cemeiicTaa
ARM Cortex, 0cOOCHHOCTY IPUMCHEHHS,
MporpaMMHpOBaHKe. AHAIOr0- HUPPOBBIE
npeoOpaszoBareiu, KiacCu()UKAIUS, TPUHIIHATIBI
MIOCTPOCHUS, PeATU3aLHsI B MHKPOKOHTPOJLIEpaxX
cemeiictBa ARM Cortex, 0coOeHHOCTH
[IPUMEHEHUs], IporpammupoBanue /JIex/
7.5 IMpunrune: padotsr AL n ITAIL. OcHoBHBIE 1 MK-5.1-y | JI1.1J12.2J13.1 Otuer no
xapakTtepuctuku /IIp/ [IK-5.1-B MIPAKTHYECKOMY
[K-5.2-y 3aHATHUIO
I1K-5.2-B
7.6 Hacrtpoiika napamerpos ALII B MK Cortex- M3 1 [K-5.1-y | JI1.1J12.2]13.1 Ortuer no
Mp/ IIK-5.1-B IPaKTUYECKOMY
IK-5.2-Y 3aHITHIO
IIK-5.2-B
1.7 Monynsmus cursanos. HIUM, AUM, UHNM. 2 TIK-5.1-Y | JI1.1J12.2J13.1 Oruer 1o
Hcnonb3oBanue TaiMepoB it OPMUPOBAHHUS TIK-5.1-B MPAaKTUYECKOMY
1M /TIp/ IK-5.2-Y 3aHATHIO
[IK-5.2-B
7.8 Uccnenoanne AL u LIAIT u MK Cortex- M3 4 TIK-5.1-Y | JI1.1J12.2J13.2 Oruer 1o
/J1a6/ IIK-5.1-B 11a00paTOpHOIt
[K-5.2-y pabore
I1K-5.2-B
7.9 HccnenoBanue yrnpaBieHHs MOIIHOCTBIO C 4 TIK-5.1-V | JI1.1J12.2J13.2 Ortyer 1o
npumenenueM IINM B MK Cortex-M3 /J1a6/ TIK-5.1-B J1a00paTOpPHOMA
IK-5.2-Y pabore
IK-5.2-B
7.10 W3yueHne KoHCHEKTa JEKIUH 1 36 TIK-5.1-3 JI1.1J11.2 Konrponbusie
PEKOMEHJOBAHHOH JINTEPATyPHI IO TEMATHKE TIK-5.1-Y JI1.4J12.1 BOTPOCHI.
MIPOBOJJMMBIX 3aHSTHIA. IK-5.1-B | JI2.2J13.1 JI3.2 DK3aMeH
[MoaroroBka k 1abopaTopHbIM paboTaM. T1K-5.2-3
IMoaroroBka k NpakTU4eCcKUM 3aHATHIM /Cp/ [IK-5.2-YV
I1K-5.2-B

Pasnen 8. [IpomeskyTounasi arTecTanus




8.1 IIpomesxyrounas aTtecranms /Tema/ 0 KonrponbHsie
BOIIPOCHIL.
OK3aMeH
8.2 Wuas konrakTHas pabora /MKP/ 0,35 TIK-5.1-3 | JI1.1 JI1.2J12.1 | KoHTpomsHbIe
IK-5.1-Y J12.2 BOIPOCHI.
I1IK-5.1-B OK3aMeH
T1K-5.2-3
IK-5.2-YV
I1K-5.2-B
8.3 Koncynpranus /Kuc/ 2 TIK-5.1-3 |JI1.1 JI1.2J12.1 | KoHTponbHbIe
TK-5.1-Y J12.2 BOITPOCHI.
IK-5.1-B DKk3aMeH
I1K-5.2-3
I1K-5.2-Y
TIK-5.2-B
8.4 DK3aMeH /DK3aMen/ 44,35 TK-5.1-3 | JI1.1 JI1.2J12.1 | KoHTpomnbHbIe
[K-5.1-y J12.2 BOMPOCHI.
[IK-5.1-B DK3aMeH
T1K-5.2-3
IK-5.2-Y
I1K-5.2-B

5. OHEHOYHBIE MATEPUAJIBI 1O JUCIMIIVIMHE (MO Y JI1O)

OrneHOYHbIe MaTepUallbl IPUBEACHBI B IPHIIOKEHUH K paboyeil nporpaMMe TUCHUILTAHBI (CM. TOKYMEHT «OIeHOYHbIe MaTepHalIbl
no qucnuuinHe «MHUKPOIPOLECCOPHBIE CUCTEMBI H HHTep(erchl NepuepUtHBIX YCTPOHCTBY).

6. YYHEBHO-METO/JUYECKOE 1 THO®OPMAIIMOHHOE OBECHEYEHHUE JUCIUIIJIMHBI (MOY JIS)

6.1. Pexomenayemasi iuTepatypa

6.1.1. OcHoBHas1 JIUTepaTypa

Ne ABTOpBI, COCTaBUTEH WzpatenscrBo, | Komuuecto/
rof Ha3BaHue ObC
JI1.1 |Bunorpamos A. A., MUKpPOMIPOIECCOPbI i MEKPOIPOIIECCOPHBIE YCTPOMCTBA : Benropo: 2227-8397,
Hectepor M. H., y4eOHOe MOCoOue IS CTY/ICHTOB SHEPreTUUSCKUX Benroponckuit  |http://www.ipr
SAxosieB A. O., Kuine |crienmransHOCTeH rocymapcrBenn  |bookshop.ru/2
C. B, Cunrarymus P. Bl 8360.html
C., Muxaiinosa M. 1O., TEXHOJIOTMYECK
Hecrepor A. H., Ui YHUBEPCUTET
Canpsika A. B. um. B.I'.
[lyxoBa, 9bC
ACB, 2012, 167
C.
JI1.2 |HoBuxkos IO. B. Beeznenne B IU(pOBYIO CXEMOTEXHHUKY Mocksa: 5-94774-600-
VHTYUT, 2016, | X,
392 c. https://e.lanbo
ok.com/book/1
00676
JI1.3  |Bepuaackwuii, U. A. MUKpPOKOHTPOJUIEPHI 1 MUKPOTIPOLIECCOPHBIE YCTPOUCTBA B Mockaa, 978-5-9729-
AIIEKTPOIHEPTeTHKE : yueOHOE rocodue Bomnoraa: 0784-7,
Hudpa- https://www.ip
Wmxenepus, rbookshop.ru/
2022, 216 c. 124263.html
JI1.4 |3akoxypuukoB C. C. |ABTOMAaTH3MPOBaHHBIC CHCTEMBI YIIPABICHHUSL. Mocksa: PTY 978-5-7339-
MUKpPOKOHTP OJLIEPBI MUPDBA, 2023, [1955-3,
77 c. https://e.lanbo
ok.com/book/3
82751

6.1.2. lonojHuTeIbHAS INTEPATypa




Ne ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, | KommuecrBo/
roJ HazBanue JbC

JI2.1 |Kupuoc B. H. BBenenue B BBIYUCIUTENbHYIO TeXHUKY. OcHOBBI opranu3aiuu | Tomck: Tomckwuit |978-5-4332-
OBM wu nporpamMmmupoBanue Ha AccemOiepe : yueOHoe rocyaapcreenH  (0019-7,
nocoGue pIii yHuBepcuTeT [http://www.ipr

cHUCTEM bookshop.ru/1
ynpasienus 1 |3921.html
PaJHOdIIEKTPOH

KU, Db

Konrenr, 2011,

172 c.

JI2.2 |bonabipuxun O. B. T'apBapackas RISC-apxurexrypa B Mukpokonrposiepax AVR. |Jlunenk: 2227-8397,
CpencrBa BBOJIa-BbIBO/IA, XpaHEHUS U 00paboTku nudpoBoit u  [JIunenkuit http://www.ipr
aHaJIOroBOW MH(OPMAIINU B MUKPOKOHTpoOIUIepax AVR as rocynapcreenn  |bookshop.ru/2
MOCTPOCHHSI MUKPOIIPOLIECCOPHBIX CHCTEM YIIPABIICHNU Il TexHnueckuit |2860.html
METO/IMYECKUE YKa3aHHs K J1abopaTopHoii pabore 1o YHHUBEPCHUTET,

JIUCIHTLTAHE "MHKPOIPOLIECCOPHBIE CUCTEMBI" 9BbC ACB, 2013,
39c.
6.1.3. Metronnueckue pa3padoTku
Ne ABTOpBI, COCTaBUTENH 3arnaBue Usnarenscrso, | Komnuectso/
rof Ha3BaHue ObC

JI3.1 |Edumos A.I., Muxkpomnpoueccopasie cucremsl. [IporpammupoBanne Pszans: KYPC, |,

Kucrpun A.B., MHKpOKOHTpoIIepoB ARM CORTEX-M3: yue6. mocobue : 2020, https://elib.rsre
Verrokos JI.U. VuebHoe nmocodue u.ru/ebs/downl
0ad/2690

JI3.2 |Kucrpur A.B., MukponporneccopHble cucteMbl U uHTepdetice nepudepuitasix |Pszans: , 2020, |,

VYerrokos J1.1. ycrpotictB. Yacts 1: MeTon. ykas. k 1ab. paboram : https://elib.rsre

Meronuuaeckue ykazaHus

u.ru/ebs/downl
0ad/2789

6.3 Hepe‘leHb NnporpamMmmMHOro o0ecrieyeHUust U I/lH(l)OpMaIII/IOHHle CIIPABOYHBIX CUCTEM

6.3.1 IlepeveHb JHIIEH3HOHHOTO U CBOOOIHO PACHPOCTPAHSIEMOI0 MPOrPAMMHOI0 00ecIeYeH s, B TOM YHCJIe 0TeYeCTBEHHOr 0

NPOU3BOACTBA
HanmeHoBaHue Onucanue
OnepanyoHHas crcremMa Windows|Microsoft Imagine: Homep moxmucku 700102019, 6eccpouno
XP/Vista/7/8/10
Keil uVision5 Ceobomnoe I10
6.3.2 IlepeueHb MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 |Mudopmannonno-npasosoii moptai TAPAHT.PY http://www.garant.ru
6.3.2.2 |Cucrema KoncynwsrantIlmoc http://www.consultant.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCHUAITIJIMHBI (MOYJIST)
209 y4eOHO-aIMUHUCTPATUBHBIA KOpIyC. YueOHast ayJUTOPHUs VI MPOBEACHUS 3aHATHIA JIEKIIHOHHOTO U CEMUHAPCKOT0
TUMA, TPYNNOBBIX M WHAMBUAYAIBHBIX KOHCYABTAIMH, TEKYIIEro KOHTPOIS M HPOMEKYTOYHOH aTTEeCTaLHH,
1 1a00paTopHBIX PabOT, NPAKTHYECKUX KM CAMOCTOATENBHBIX 3aHATHH 14 KOMITBIOTEPOB (KOMIIBIOTEPHBIH KIlacc) ¢
BO3MOXKHOCTBIO TMOIKIIOUEHHS K ceTH «MHTepHET» M O00ECHEeYCHHEM JOCTYMa B DICKTPOHHYI HH(H)OPMAIMOHHO-
obpasoBarenbHyto cpeny PIPTY, 48 mect, MyapTUMeHa MIPOSKTOP, dKPaH, KOMITBIOTED, CICIHAIU3NPOBAHHAS MeOelb,
JIOCKa
210 yueOHO-aIMUHHUCTPATUBHBIA KOPIYC. Y4eOHas ayauTOpuUs IS MPOBEICHHS 3aHATUH JEKIHMOHHOIO U CEMHHAPCKOTO
TUMA, TPYNIOBBIX M HWHAMBUAYAIBHBIX KOHCYIBTAIlMH, TEKYIIEro KOHTPOIS M MPOMEKYTOYHOH aTTeCTAalHH,
2 1a00paToOpHBIX PaboT, MPAKTHYECKUX KM CAMOCTOSTENBHBIX 3aHATHH 12 KOMIBIOTEPOB (KOMIIBIOTEPHBIH KIJlacc) ¢

BO3MOXKHOCTBIO TMOJKIIIOUEHUsI K ceTH «VHTepHeT» W obecredyeHHeM JO0CTylna B 3JIEKTPOHHYIO HH(OpMaIMOHHO-
obpaszoBarenbHyto cpeny PIPTY, 44 mecra, MynbTUMeIHa MPOSKTOP, YKPAH, KOMIBIOTEP, CICHUATH3UPOBAaHHAS MeOEITb,
JIOCKa




122 yueOHO-aAMUHUACTPATUBHBIA KOpIYC. Y4eOHast ayquTOpHs ISl MPOBEACHHS 3aHATHI JICKIMOHHOTO M CEMUHAPCKOTr0
TUNA, TPYNIOBBIX M WHAMBUAYAIBHBIX KOHCYJIBTALMH, TEKYIIEro KOHTPOJSI W TPOMEXKYTOYHOH aTTecTaluwy,
1a00paTOpHBIX PabOT, MPAKTHUECKUX M caMOCTOATeNbHBIX 3aHsaTui 10 koMmbioTepoB (CPU AMD Phenom II X4 955, 4
I'b O3VY) (koMIbIOTEPHBIN KJIACC) ¢ BO3MOXKXHOCTHIO MOAKIIOYCHHS K ceTH «HTepHeT» W obecrieueHHueM oCTyna B
INEKTPOHHYIO HMH(DOpMalMoHHOo-00pa3oBarenbHyto cpeny PIPTY, 56 mecr, MyabTUMeana MpPOCKTOP, MHTEPaKTUBHAS
JIOCKA, KOMITBIOTEP, CIEIHATU3UPOBAHHAS MeOeIb, TOCKa

8. METOAUYECKHWE MATEPHAJIbI IO JUCHUIIJIMHE (MO Y JIIO)

Mertoaudeckoe obecrieueHre TUCIUIUIMHBI TPUBEICHO B IPHIOKEHHH K padouei mporpaMme JUCIMILTUHEL (CM. TOKYMEHT
«MeToanveckue yKazaHHus JUCUUILTHHBI «MHKpPOIPOIECCOPHBIE CUCTEMbI U MHTEp(EHChI epuepUiHBIX YCTPOUCTBY).
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