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Pacnpez[e.rlemle YacoB JUCHHUILIMHBI IO CeMeCTpaM

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

Kypce>) Hroro

Henenp 16 8

Bua 3aHsTHid VI PII VI PIT VI PII

Jlexuun 16 16 24 24 40 40
JlaGopatopHsbie 16 16 16 16 32 32
IMpakTuydeckue 16 16 8 8 24 24
Huas koHTaKTHAs 0,25 0,25 |0,65 0,65 0,9 0,9
pabota
KoncynbTHpoBanue 2 2 2 2
nepes 9K3aMEeHOM U
MPaKTUKOU
B tom uncne B popme |16 16 16 16
MPaKT.NOATOTOBKH
Uroro ayn. 48,25 148,25 (50,65 |50,65 [98,9 98,9
KonrakrHas pa6ora  |48,25 |48,25 50,65 [50,65 |98,9 (98,9
Cam. padora 51 51 69,3 (69,3 |120,3 |[120,3
Yacel Ha KOHTPOJIb 8,75 8,75 44,35 [44,35 |53,1 53,1
TTucemenHast pabora 15,7 15,7 15,7 15,7
Ha Kypce
HWroro 108 108 180 180 288 288

r. Psa3ans




ITporpammy cocTaBuI(1):

K.M.H., 00y., Kucmpun Anexceii Bacuiveeuy

Pabouas mporpaMma AUCIUIUTHHBL

MuxkponpouneccopHbie CHCTeMbI H HHTepdeiichl nepudepuiiHbIX yCTPOHCTB

paspaborana B coorBercTBuU ¢ PI'OC BO:

®TI'OC BO - 6akanaBpuar 1o HanpasieHuo moarorosku 09.03.01 Mupopmatrka v BRIYHCIUTENbHAS TEXHUKA (TprKa3 MUHOOpHAYKH
Poccun ot 19.09.2017 1. Ne 929)

COCTaBJIEHa Ha OCHOBAaHUY y4eOHOTO ILIaHa:
09.03.01 MadopmaTrka ¥ BEIUUCITUTEIbHAS TEXHAKA

YTBEPKICHHOTO YIEHBIM coBeTOM By3a OT 28.01.2022 mpoTokom Ne 6.

PaGouas mporpamma oro6peHa Ha 3aceaHnnuu Kadeapsl

3JICKTp0HHLle BbIYHCJIUTEC/AbHbBIC MAIIIMHBI

IIporokoim ot 02.06.2022 . Ne 11
Cpok JeHcTBHs IPOTPaMMBL:  y4.T.
3aB. kadenpoiit Koctpos bopuc Bacunbesnu



BusupoBanue PII/] 15t ucno/iHeHUsI B 04epeiHOM y4eOHOM roay
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1. LIEJIM OCBOEHMWS AUCLUILINHBI (MOIYJIST)

1.1|11enbr0 OCBOCHUS TUCHUIUIMHBI « MUKPOTIPOLIECCOPHBIE CHCTEMBI U UHTEp(]eChl epudepuiiHbIX YCTPOHCTBY SBISETCS
(dbopMupoBaHue y OyAyIIHX CHSNUATHCTOB 3HAHUN U YMECHUH, HEOOXOIMMBIX JIIS PEIICHHUS MPOPECCHOHANBHBIX 33124 B
00J1acTH pa3paboTKH MPOTPaMMHO-AIIAPATHOTO obecneueHus 1dpoBoit 00padoTkK HH(POPMAILIUHU, HACTPOHKHU U
9KCIUTyaTalluy BCTPAUBACMBIX CHCTEM.

1.2|3amaun qUCIUIIINHEL:

1.3]1. [Tonydenune oOy4arONUMHCS TEOPETHUECKUX 3HAHUI O COBPEMEHHBIX apXUTEKTYPHBIX PEHICHUSX TPH pa3padoTKe
MUKPOITPOIIECCOPHBIX CUCTEM.

1.4(2. Tonyuenue 00yJIarOMUMHUCS MPAKTHYSCKUX HABBIKOB MPOIrPAaMMHUPOBAHMUS M HACTPOWKH BCTPAMBAaEMbIX CUCTEM Ha 0ase
MHKpOKOHTpouiepoB Cortex-M3.

1.5(3. ®opmupoBanue y o0ydaromuxcst HHGOpMaOHHO-01OIorpadhueckoi KyIbTyphl U HaBBIKOB OOpAIeHUs C
MH(GOPMAIOHHBIMI HCTOYHHKAMHU, TEXHUUECKOH TOKyMEHTaueH, B TOM 9HCIIe HA HHOCTPAHHOM SI3bIKE.

2. MECTO JUCHUILJIUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Huxn (pasgen) OIT: |B1.B

2.1|TpeGoBaHus K NIpeiBAPUTEIbHON HOATOTOBKE 00y4alOLIerocs:

2.2| JucuumianHbl (MOIYJIM) U NPAKTUKH, JUISI KOTOPBIX 0CBOECHHE TAHHOM TUCHUILIMHBI (MOIYJIs1) HEOOXOAUMO KaK
npeaiiecTByoIiee:

2.2.1|IIpon3BoacTBEHHAs IPAKTUKA

2.2.2|TIpon3BoiCTBEHHAS MTPAKTHUKA

2.2.3|Texnonmornueckast (POCKTHO-TEXHOIOTUYECKAsI) TPAKTUKA

2.2.4|TIpoektupoBanne nUGPOBBIX YCTPOHUCTB

2.2.5|CneunanusupoBanasie 9BM

2.2.6|BrinonHeHue U 3amuTa BEITYCKHOM KBaIU(QUKAIIMOHHON paboThI

2.2.7|MammnHHOe 00yueHHe

2.2.8|TIpenauruioMHas mpaKTHKa

3. KOMIIETEHIIIY OBYYAIOIIETOCsl, ©OPMUPYEMBIE B PE3YJILTATE OCBOEHMSI JUCIIATLTAHBI
(MOJY.JIs)

IIK-5: Cnoco6en ocymecTBIASATH NPOrpaMMHO-ANMAPATHYIO pPeau3aluio aJroputMoB ugposoii 00padoTkn nundopmanun

MK-5.1. IIpoekTHpyeT U peaju3yeT NPOrpaMMHO-aNNapaTHOE ONMKUCAHHE AJTOPUTMOB HH(PPOBOii 00padoTKu MHpoOpMaTUK

3HaTh

0COOEHHOCTH Pa3pabOTKH MPOrpaMMHOTO 00eCTIeYeHUs Ha 6a3e MUKPOKOHTPOJIJICPOB

YMmeTh

BBIMOJIHATh HHUIMATHU3AIUIO TIEPUPEPHIHBIX YCTPONUCTB MUKPOKOHTPOJLIEpa B 3a/1auax UPPOBOi 00pabOoTKH HHPOPMALTUHI
Baagern

HaBBIKaMU pa3pabOTKU MPOTPaMMHOTO O0eCTIedeHHs ISl MUKPOKOHTPOIIIIEPOB

IIK-5.2. BeinoJinsieT apryMeHTHPOBAHHBIX BbIOOP MPOrPaMMHO-aNNaPATHBLIX CPEACTB pean3aliy aJITOPHTMOB H(POBO
00padoTku nHGopManun

3HaTh

COBPEMEHHBIE Cpelbl Pa3pabOTKH MPOTPaMMHOTO 0OecHeIeHHs I MUKPOKOHTPOJLIEPOB U OCOOCHHOCTH MX HACTPOHKH IS
pemnienus 3agaun U poBoit 06paboTky MHPOPMALUU

YMmern

BBIIIOJIHATH MPOTPaMMHYIO PeaTH3alMIo alrOPUTMOB IU(PPOBOH 00paboTky nHPOpPManuy Ha 6a3e MUKPOKOHTPOJIEPOB
Buaanersb

HaBBIKAMH OTJIAJKH [IPOTPAaMMHOT0 00ecTieueH s Ha anmnapaTHoil miatdopme, a Takke B OTIaAYUKE CPeJbl IPOrPAMMHUPOBAHUS

B pe3yabTaTe 0cBOCHMS AMCHUIIIMHBI (MOYJIs1) 00yYAIOIIMIiCH T10JKEH

3.1|3nare:

3.1.1|apXUTEKTypbl COBPEMEHHBIX MUKPOIIPOIIECCOPHBIX CHCTEM JUTs peIIeHus 3a1a4 u(poBoit 06paboTKK HHPOpMAUH

3.2|Ymertn:

3.2.1|pa3pabaTeIBaTh MpOrpaMMHOE 00ECTIeUeHUE JUTT MUKPOKOHTPOJUICPOB IS PeIIeH s 3a1a4 I POBOit 00pabOTKN
nHdopmaru

3.3|Baagern:

3.3.1|HaBBIKaMH OTIIAAKH Pa3pab0TaHHOTO POTPAMMHOT0 00eCcTIeueHHs

4. CTPYKTYPA U COJEPKAHUE JUCHUIIJIMHBI (MOLYJIA)

Kon HaumenoBanue pa3snesioB u teM /Buj 3ausitus/| Cemectp / | Haco | Kommnerten- | Jlutepatypa ®opma
| 3ansaTHS Kvbc 110701 KOHTDOJS




Pa3nen 1. ApXxuTeKTYpbl MUKPONIPOLECCOPHBIX
cucremM

11

APXHUTEKTYPBI MUKPOTIPOIIECCOPHBIX CHCTEM
/Tema/

KonTponbabie
BOIIPOCHI.
3auer, PK3aMeH

1.2

Knaccudukanuus MUKpONIPOIECCOPHBIX CUCTEM.
OYHKIMOHABHBIA COCTAaB U MPHUHIUTIBI
MOCTPOCHUS BBIYUCIIUTENBHBIX CHCTEM.
Apxurexrypa MIIC, Ha3HaueHue 371eMEHTOB
apxutekTypsl. [Ipucranckas u rapBapickas
APXUTEKTYPHI, XapaKTePHbIE IPU3HAKH
MHUKPOKOHTPOJUIEPHBIX CHCTEM.
OyHKIIMOHMPOBaHUE HHTEpdelica 00mas MHA.
ITyru nossimeHus npoussoaurensHocT  MIIC.
Konseiiep omnepanuit. MoauduimpoBaHHas
rapBap/cKasl apXHTEKTypa MHUKPOKOHTPOJIJIEPOB
ARM Cortex-M3. Ha3zHaueHHe MAaTPHIIbI IIKH.
CeK1MU aJipecHOro IPOCTPaHCTBa B
MukpokoHnTpouiepax ARM Cortex-M3 s
MPOTPAaMMBI, TaHHBIX M PETUCTPOB NepH(pEepHHHBIX
ycTpoiicTB. Ou3udeckas peann3anus yCTPOUCTB
naMaTH. HazHaueHne KOHTpoIIepa TaKTOBBIX
gacToT. Ha3HaueHnme KOHTpoIuIepa mpephIBaHIH.
Ha3snaueHue KOHTpoILIepa NPSIMOTO IOCTYIA K
namsita /JIex/

I1K-5.1-3
IK-5.2-3

JI1.1 J11.2J12.1
J12.2]13.1

Kontponbusie
BOIIPOCHL.
3auer, sK3aMeH

13

N3ydenne koHCTIEKTa IEKIUH ¥ pEKOMEHIOBAaHHOK
JUTEPATYpPHI 110 TEMATUKE POBOAUMBIX 3aHATHN
/Cp/

IK-5.1-3
IK-5.2-3

JI1.1 J11.2J12.1
J12.2J13.1

KonTponbabie
BOIIPOCHI.
3auer, sK3aMeH

Paznen 2. CTpyKTYpHI NpO1eccopoB
MHKPONPOLECCOPHBIX CHCTEM

2.1

CTpyKTYyphI IPOIIECCOPOB MUKPOTIPOIIECCOPHBIX
cucreM /Tema/

Kontpomnbusle
BOIIPOCBI.
3auer, PK3aMeH

2.2

Knaccupukanus mpoueccopos 10 pa3psitHOCTH U
crioco0am J1ocTyna K 1aHHbIM. DyHKIIMOHUPOBaHKE
nporeccopa. Ilponeccop akkyMyJIsTOPHOTO THIIA,
perucTpoBasi Mojieib, (YHKIMOHAILHBIC
Bo3MoxkHOCTH. [Iponieccop ¢ 6mokom POH,
perucTpoBasi MoJieib, YHKIIMOHAILHBIC
Bo3MoxHOCTH. [IponieccopHoe simpo ARM Cortex-
M3, pyHKIMOHAIBHAS CXeMa, Ha3HAYCHHE
perucTpos, cuctema cpsizeit AJIY ¢ 6imokom POH.
®dopmatsl 00padaTeiBaeMbIX 1aHHBIX B ARM
Cortex-M3. ®yHKIIMOHAIBHOE HA3HAYCHHE
ykaszatens creka SP, peructpa cBs3u LR, cuerunka
koman PC, peructpa cocrostaus nporpammsl PSR.
IIpu3Haku pe3ynbTara, YCIOBUS BBITOTHEHUS
koMaHp /Jlex/

IIK-5.1-3
IK-5.2-3

JI1.1 J11.2J12.1
JI2.2J13.1

KonTponbabie
BOTIPOCHI.
3auer, sK3aMeH

2.3

N3yuenne koHCIEKTa JEKIMH U PEKOMEHJOBaHHOM
JUTEPATYphl 10 TEMATUKE IIPOBOAUMBIX 3aHATUI
/Cp/

[K-5.1-3
I1K-5.2-3

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

Kontpomnbusie
BOIIPOCBI.
3auer, PK3aMeH

Pa3zpen 3. Cucrema KomMaHj
MHKpOKoHTpoJliepoB ARM Cortex-M3

31

Cucrema KoMaHI MUKpOKOHTpoiuiepoB ARM
Cortex-M3 /Tema/

Kontponbubie
BOTIPOCHI.
3auer, SK3aMeH




3.2 IporpammHas cpena paspaborku Keil p Vision, 4 I1K-5.1-3 |JI1.1 JI1.2J12.1 | KoHTpomnbsHEIE
(hyHKIIMOHAIBHBIE BO3MOXHOCTH. IK-5.2-3 JI2.2713.1 BOTIPOCHI.
IIporpammupoBanue Ha s3b1kax Cu u AccemOuep, 3ayer, 5K3aMeH
CcpaBHHUTEIBHBIN aHanu3. opmar KoMaHIbI,

Ha3HaueHMe IeMEHTOB U noueil. Knaccudukanus

KOMaH/I TI0 KOJIMYEeCTBY apecoB U MO METOJaM

ajipecalluy. Y CIIOBHOE BBINOJHEHHE KOMAH]

00paboTKH NaHHBIX. KOMaH/IBI IOCTYyIIA K TTAMSITH,

METO/IbI afipecalluy, GyHKIIMOHAIbHbIE

ocobeHHOCTH. VIcTI0oIp30BaHNE TOTHIECKHX

onepauuiit Y, UJIN, uckmouaromee MJIN nis

(opmupoBaHus IpH3HAKOB. Mcnonp3oBaHme

OIIepaIU! TECTUPOBAHUS I (POPMHUPOBAHUS

HpH3HAKOB. THITBI CABUTOB, IPAMEHEHNE KOMaH]

caBuros. ®PopMupoBaHMe IPU3HAKOB pe3yNbTaTa

KOMaHJIaMHU pa3IMYHbIX THITOB /JIek/

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

I1IK-5.1-B MPaKTUYECKOMY
IK-5.2-Y 3aHATHIO
I1K-5.2-B

3.4 Cucrema xomang Cortex-M3. Komasab! 2 TIK-5.1-Y | JI1.1J12.2J13.1 Oruer 1o
nepecbUIky 1aHHBIX /I1p/ I1IK-5.1-B MPaKTUYECKOMY

IK-5.2-Y 3aHATHIO
I1K-5.2-B

35 Cucrema xomanz Cortex-M3. Apudpmerndeckue u 2 M[K-5.1-y | J1.1J12.2J13.1 Otyer o

norudeckue komanasl /I1p/ I1K-5.1-B MPaKTUYECKOMY
[K-5.2-y 3aHSATHIO
I1K-5.2-B

3.6 Cucrema xomang Cortex-M3. Komauab! 2 TIK-5.1-Y | JI1.1J12.2J13.1 Oruer 1o

nepexonos /I1p/ I1K-5.1-B IPaKTUIECKOMY
IK-5.2-Y 3aHATHIO
I1K-5.2-B

3.7 O06paboTKa MacCHBOB JaHHBIX B 4 I1IK-5.1-Y | JI1.1J12.2J13.2 Ortyer o

MHKpOKOHTposuiepax Cortex-M3 /JIa6/ I1K-5.1-B 71a00paTOpHOM
TIK-5.2-Y pabore
I1K-5.2-B

3.8 Iudporast 06paboTka uHpOpPMAIINH B 4 TK-5.1-y | JI1.1J12.2J13.2 Ortuer 1o

MUKpOKOHTposuiepax Cortex-M3 /JIa6/ I1K-5.1-B 71a00paTOpHOI
TK-5.2-Y pabore
I1K-5.2-B

3.9 M3yueHne KOHCIIEKTa JIEKLIUI U peKOMEHI0OBAaHHOU 16 [IK-5.1-3 | JI1.1JI1.2J12.1 | KonrtpomnbHble
JIUTEPATYpPBI 110 TEMATUKE MPOBOJUMBIX 3aHATHUI. IIK-5.1-Y | JI2.2J13.1 JI3.2 BOIIPOCHI.
IToxroroBka Kk 1a60paTOpPHEIM paboTaM. IIK-5.1-B 3auer, 3K3aMeH
TToaroroBka k mpakTudeckuM 3aHsTusiM /Cp/ I1K-5.2-3

IK-5.2-Y
I1K-5.2-B
Pa3nen 4. O6padoTka faHHBIX B
MukpokoHTposiepax ARM Cortex-M3

4.1 O0paboTka TaHHBIX B MUKPOKOHTpoiiepax ARM 0 Kontpomnbusie
Cortex-M3 /Tema/ BOTIPOCHI.

3auer, sK3aMeH

4.2 OO6001LICHHBIN aNTrOpUTM PabOThI 4 MK-5.1-3 | JI1.1 JI1.2J12.1 | KoHTposbHbIC
MUKPOIPOLECCOPHOM cucTeMbl cOopa U 00pabOTKU I1K-5.2-3 J12.2J13.1 BOIIPOCHI.
JaHHBIX. TUIIOBBIE CTPYKTYPHI aITOPUTMOB 3ayer, 9K3aMeH
00paboTku qaHHBIX. [IporpamMMHas peanu3arus
THUIIOBBIX BEIYUCIUTENBHBIX poueayp. CTpykTypa
UKINYecKUX mporpamMM. CTPyKTYpHI JaHHEIX,

KJ1accu(UKanus, TapaMeTpbl, IPIMEHEHHE.
Huxnnaeckas 00paboTKa MaCCHBOB H OUepeseit
/JTex/
4.3 Berruncnenue cratuctuueckux napameTpos  /IIp/ 4 MK-5.1-y | J1.1J12.2J13.1 Ortuer no
[IK-5.1-B NIPAKTHYECKOMY
IK-5.2-Y 3aHATHIO

I1K-5.2-B




44 Beinonuenue onepanuii B3BEIEHHOTO 4 MK-5.1-y | JI1.1J12.2J13.1 Ortuer no
cymmupoBanus Cortex-M3 /TIp/ IK-5.1-B MPaKTUYECKOMY
IK-5.2-y 3aHATHIO
I1K-5.2-B
45 PunbTpanys CUTHaJI0B B MUKDOKOHTPOJUIEPaX 4 MK-5.1-y | J1.1J12.2]J13.2 Ortuer no
/J1a6/ TK-5.1-B naboparopHon
IK-5.2-y pabore
I1K-5.2-B
4.6 Pacuer xosdduientoB Oypre /J1ad/ 4 MK-5.1-y | J1.1J12.2]J13.2 Ortuer no
TIK-5.1-B naboparopHon
IK-5.2-y pabore
I1K-5.2-B
4.7 N3yueHne KOHCIEKTa JEKIHUN U PEKOMEHIOBAHHON 19 IK-5.1-3 |[JI1.1J11.2]J12.1 | KoHTponbHbIe
JTUTEepPaTypHl IO TEMATHKE MPOBOUMBIX 3aHITHIA. MK-5.1-Y | JI12.2J13.1 JI3.2 BOIIPOCHIL.
IToaroToBka k 1a00paTOpHLIM paboTaM. I1IK-5.1-B 3ayer, 9K3aMeH
IMoaroroBka Kk npakTudeckuM 3aHstusm /Cp/ IK-5.2-3
I1K-5.2-Y
IK-5.2-B
Pa3nen 5. [IpomexyTouHasi aTrecTanus
5.1 TIpomexxyrounas aTrectauus /Tema/ 0 KonTtpomnbHbie
BOIIPOCBL.
3auer
5.2 Wnas xonraktHas padora /MKP/ 0,25 MK-5.1-3 |[JI1.1J11.2J12.1 | KoHuTponbHbIe
IK-5.1-¥y 2.2 BOIIPOCHI.
IK-5.1-B 3auer
IK-5.2-3
MK-5.2-y
IK-5.2-B
5.3 3auer /3auét/ 8,75 IIK-5.1-3 | JI1.1 J11.2J12.1 | KoHTponbHbIe
[K-5.1-y 2.2 BOIIPOCHI.
IK-5.1-B 3auer
IK-5.2-3
MK-5.2-y
I1K-5.2-B
Paznen 6. [lepudepuiinbie ycTpoiicTBa
MHKPONPOLECCOPHBIX CHCTEM
6.1 Tepudepuitabie ycTpolicTBa MUKPOIPOLIECCOPHBIX 0 KonTponbHbIE
cucteM /Tema/ BOIIPOCHL.
OK3aMeH
6.2 Hasnauenue u knaccudpuxanus nepudepuitupix 12 IK-5.1-3 |[JI1.1J11.2]J12.1 | KouTponbHble
ycrpoiicts MIIC. Haznauenue napauienabHbIX U IK-5.2-3 2.2 BOIIPOCHI.
MOCJIeI0BaTEbHBIX HHTEP(DEHCOB. OK3aMeH
OynkunonanbHEI coctaB MK ARM Cortex-M3.
OyHKIUY BBIBOJIOB MUKPOKOHTPOJLIEPA,
aNbTepHATHBHBIE (DYHKIMU TOPTOB. BHenHue
LIENH CHCTEMBbl Ha MUKPOKOHTpoJuiepax ARM
Cortex- M3. IMapamwiensubie mopTet MK ARM
Cortex-M3, pyHKIIMOHATBHBIC BO3MOXXHOCTH,
CXEMBbI BKITFOUCHUS BHEITHUX YCTPOHCTB.
IMapamnensusie noptet MK ARM Cortex-M3,
(YHKIMH pETHCTPOB IPH NPOTPAMMHUPOBAHUH,
BBIOOp (YHKIMH BEIBOJOB ITOPTA, BEIOOD
aHaJIOTOBOTO HJIH IIM(POBOTO PEXKUMA, BEIOOD
notpebisieMoit MmoiHocTH. [TocnenoBaTenbHbIe
moptet MK ARM Cortex-M3, Turrsi,
(YHKIMOHAJIBHBIE BO3MOXHOCTH, CXEMBI
BKJIIOUEHHSI BHEIIHUX ycTpoiicTB. Taiimepst MK
ARM Cortex-M3, ¢pyHKIHOHAIBHBIC
BO3MOYKHOCTH, PEXUMBI paboTh /JIex/
6.3 Tapamnensusiii nopt /Ip/ 1 [IK-5.1-y | JI1.1J12.2J13.1 Ortuer o
IK-5.1-B MPaKTUYECKOMY
IK-5.2-y 3aHATHIO

I1K-5.2-B




6.4 Ilocnenosarensuslit nopr UART /IIp/ 1 IIK-5.1-y | JI1.1J12.2J13.1 Ortuer no
IK-5.1-B MPaKTUYECKOMY
IK-5.2-y 3aHATHIO
[IK-5.2-B
6.5 [MocnenoBatensuelii mopt 12C /TIp/ 1 [K-5.1-y | JI1.1J12.2J13.1 Ortuer o
IK-5.2-Y MPaKTHYECKOMY
I1K-5.2-B 3aHATHIO
6.6 [MocnenoBatensuelii mopt SP /TIp/ 1 [K-5.1-y | JI1.1J12.2J13.1 Ortuer o
IK-5.1-B MPaKTHYECKOMY
IK-5.2-y 3aHATHIO
I1K-5.2-B
6.7 Hcnons3oBanue BeiBogoB GPIO B MK Cortex- M3 4 M[K-5.1-y | J1.1J12.2J13.2 Otyer no
/J1ab/ I1IK-5.1-B 1ab0paTOpHOI
IK-5.2-Y pabore
I1K-5.2-B
6.8 Pa6ora ¢ nocienoBarenpHbIMU TTOpTamMu MK 4 MK-5.1-y | JI1.1J12.2713.2 Ortuer 1o
Cortex-M3 /J1a6/ I1K-5.1-B TabopaTopHOIt
TK-5.2-Y pabore
I1K-5.2-B
6.9 M3yueHne KOHCIIEKTA JICKIIUI U PpeKOMEHIOBAHHOU 35 MK-5.1-3 | JI1.1 JI1.2J12.1 | KoHTposbHbIE
JUTEPaTyphl 10 TEMATUKE IPOBOJUMBIX 3aHATUI. [IK-5.1-Y | JI2.2J13.1 JI3.2 BOIIPOCBL.
TToxroToBka K 1a0OpaTOPHBIM paboTaM. TIK-5.1-B DK3aMeH
IToaroroBka k mpakTudeckum 3aHstusiM /Cp/ [1K-5.2-3
[K-5.2-y
I1K-5.2-B
Paznen 7. Ananorosbie untepdeiicol
MHKPOIPOLECCOPHBIX CHCTEM
7.1 AHainoroBeie HHTEP(EHCH MUKPOTIPOIIECCOPHBIX 0 KonTtpomnbHbie
cucreM /Tema/ BOIIPOCBL.
OK3aMeH
7.2 Mertos! U cpelcTBa IPeoOpa3oBaHuUsl aHATOTOBBIX 12 IIK-5.1-3 |JI1.1 JI1.2J12.1 | KoHTpombHbIE
curHanoB. Pemaromue ycunurenu u I1K-5.2-3 J12.2J13.1 BOTIPOCHL.
KOMIIapaTopsl. JJMHaMUUeCKuil Juana3oH. OK3aMeH
TTorpemnoctu. [{udpoananorossie
npeoOpa3oBaTely, IPUHIMIIB TOCTPOSHHUS,
peanu3anys B MUKPOKOHTPOJUIEpax ceMelcTBa
ARM Cortex, 0cOOEHHOCTH IPUMEHEHUS,
porpaMMHUpOBaHue. AHAIOTO- HU(POBBIE
npeoOpa3oBaTely, KIacCu(pUKaIys, IPUHIUIBI
MIOCTPOCHUSI, PeasT3alisi B MUKPOKOHTPOIIIEpax
cemeiictBa ARM Cortex, 0coOeHHOCTH
NpUMEHEHUs], TporpaMmMupoBanue /JIex/
7.3 ITpunuunst pa6otsr AT u ITAIT. OcHoBHBIE 1 MK-5.1-y | J1.1J12.2J13.1 Ortuer no
xapakrepuctuku /T1p/ IIK-5.1-B MPAaKTUYECKOMY
[IK-5.2-y 3aHATHIO
IK-5.2-B
7.4 Hacrpoiika mapamerpos AL B MK Cortex- M3 1 MK-5.1-y | J1.1J12.2J13.1 Ortuer no
Mp/ [IK-5.1-B MPaKTHYECKOMY
IK-5.2-Y 3aHSITHIO
IK-5.2-B
7.5 Monynsuus curnanos. [HUM, AWM, YHUM. 2 MK-5.1-y | JI1.1J12.2J13.1 Otuer no
Hcnonb3oBanue TaiiMepoB st GOPMUPOBAHHS [IK-5.1-B MPAKTUYECKOMY
WM /Tp/ IK-5.2-Y 3aHSITHIO
I1K-5.2-B
7.6 Hccnenoanne AIIT u LIATT u MK Cortex- M3 4 TIK-5.1-Y | JI1.1J12.2J13.2 Otuer o
/J1ab/ IIK-5.1-B 71ab0paTOpHOI
IK-5.2-Y pabore
I1K-5.2-B
7.7 Hccnenosanue ynpaBieHUs] MOITHOCTBIO C 4 [IK-5.1-y | JI1.1J12.2J13.2 Ortuer o
npumenenuem LIIMM B MK Cortex-M3 /J1a6/ IK-5.1-B naboparopHon
IK-5.2-y pabore

I1K-5.2-B




7.8 H3yyeHue KOHCIEKTa JIEKIUH U 8 34,3 IIK-5.1-3 |JI1.1JI1.2J12.1 | KoHTponbHbIe
PEKOMEHIOBAHHOM JINTEPATYPHI MO0 TEMATHKE MK-5.1-y |JI12.2J13.1 JI3.2 BOTIPOCHI.
MIPOBOAMMBIX 3aHSATHUH. [IK-5.1-B DK3aMeH
IMoaroroeka k 1abopaTopHbIM paboTaM. TK-5.2-3
INoaroToBka k npakTU4ecKuM 3aHaTHAM /Cp/ I1K-5.2-Y

[IK-5.2-B
Pa3znen 8. KypcoBoii npoekt
8.1 Kypcooii npoekr /Tema/ 8 0 [MosichutenpHas
3aImcKa K
KypCOBOMY
HPOCKTY
8.2 Kypcooii mpoext /KITKP/ 8 15,7 MK-5.1-3 | JI1.1 J11.2J12.1 | TTosicHuTenbHast
[K-5.1-y |J12.2J13.1 JI3.3 3amnMckKa K
I1K-5.1-B KypCOBOMY
I1K-5.2-3 IPOEKTY
[K-5.2-y
I1K-5.2-B
Pa3nen 9. [IpomexyTouHasi aTrecTanus
9.1 IIpomexxyrouHnas aTrectauus /Tema/ 8 0 KoHnTponbhbie
BOIIPOCEL.
Ok3aMeH
9.2 Wnas xontaktHas padora /MKP/ 8 0,65 IIK-5.1-3 |JI1.1 JI1.2J12.1| KoHTponbHbIe
TK-5.1-Y J2.2 BOTIPOCHI.
[1K-5.1-B Ok3aMeH
IK-5.2-3
I1K-5.2-Y
IK-5.2-B
9.3 Koncynprauuns /Kuc/ 8 2 MK-5.1-3 |JI1.1J11.2J12.1| KoHTpomnbHbIe
[K-5.1-y J12.2 BOIIPOCHI.
IK-5.1-B Ok3ameH
I1K-5.2-3
[K-5.2-y
IK-5.2-B
9.4 DK3aMeH /DKk3aMeH/ 8 44,35 TIK-5.1-3 | JI1.1 J11.2J12.1| KoHTpoJsibHBIC
K-5.1-y J12.2 BOIIPOCHI.
[1IK-5.1-B OK3aMeH
I1K-5.2-3
MK-5.2-Y
I1K-5.2-B

5. OHEHOYHBIE MATEPHWAJIbBI 1O JTUCIHUIIJIMHE (MOJY JIIO)

OreHOYHBIE MaTepUalIbl IPUBEAEHBI B IPHIIOKEHUHU K paboueil mporpaMMe JUCHMIUTUHEL (CM. TOKYMEHT « OLICHOUHbIE MaTepHAabl IO
JUcHUIITUHEe « MHUKPOIPOLIECCOPHBIE CUCTEMBI M UHTEp(ENCh NepU(EPHIHHBIX YCTPOUCTBY).

6. YHEBHO-METO/JMYECKOE 1 HTHO®OPMAIIMOHHOE OBECHHEYEHUE JTUCHHUIIJIMHBI (MOLY JISA)

6.1. Pexomenayemas iuTepatypa

6.1.1. OcHoBHast TMTEpPaTypa

No ABTOPBI, COCTaBUTEIN 3aryiaBue WsnparenscrBo, | Komuuectso/
roj Hazanue ObC
JI1.1 |BunorpamoB A. A., MHuKkpornpoleccopbl U MUKPOIIPOIIECCOPHBIE YCTPOICTBA : Benropon: 2227-8397,
Hectepos M. H., yaeOHOe TocoOue IS CTYACHTOB YJHEPTeTHIECKIX Benroponckuit  [http://www.ipr
SIkoBneB A. O., KusinH |crierpanabHoCTeH rocynapctBenr  (bookshop.ru/2
C. B, Cunratymus P. Bl 8360.html
C., Muxaiinosa M. 0., TEXHOJIOTHYECK

Hecrepos A. H.,
Camnpsika A. B.

Uil yHUBEpCUTET
nMm. B.I.
[yxoBa, 9bC
ACB, 2012, 167
c.




Ne ABTODBI, COCTABHTEITH 3arnaBue W3parenscrBo, | Kommgectro/
roj Ha3BaHue ObC

JI1.2 |Hosuxkos 1O. B. BBenenue B IUGPOBYIO CXEMOTEXHHKY Mocksa: 5-94774-600-

HUHTYWUT, 2016, X,
392 c. https://e.lanbo
ok.com/book/1
00676
6.1.2. lonoJIHUTeIbHAS JIUTEpaTypa
Ne ABTODBI, COCTABHTEITH 3arnaBue W3narenscrBo, | Kommgectro/
roj Ha3BaHue ObC

JI2.1 |Kupnoc B. H. BBe/ieHue B BEIUUCITUTENbHYIO TeXHUKY. OcHOBBI opranuzauuu |Tomck: Tomckwuii [978-5-4332-
3BM u nporpammupoBanie Ha AcceMbiepe : yaebHoe nmocodue|rocyaapcrsenH  |0019-7,

It yHHBepcuteT |http://www.ipr
CHCTEM bookshop.ru/l
ynpasinenus 1 [3921.html
PagHo3IEKTPOH

YKH, Db

Komnrenr, 2011,

172 c.

J12.2  |Bonasipuxus O. B. I'apeapackas RISC-apxurekrypa B MUKpoKoHTposuiepax AVR. [JIumenk: 2227-8397,
CpezcTBa BBOJa-BBIBO/IA, XpAaHEHHS M 00pabOTKH 1udpoBoit v |JIumenkuit http://www.ipr
aHaJIoroBOM MH(MOPMAIIMK B MUKPOKOHTpoJutepax AVR st rocynapctBeHn  |bookshop.ru/2
MOCTPOCHHUST MUKPOITPOIIECCOPHBIX CHCTEM YIIPABIICHHUS blif Texumyeckuit |2860.html
METOANYECKHE YKa3aHMs K JabopaTopHOH paboTe 1o YHHBEPCHTET,

JUCHUIUINHE "MUKPOIPOLIECCOPHBIE CUCTEMBI" 9BC ACB, 2013,
39c.
6.1.3. MeTroanyeckue pazpadoTku
No ABTODBI, COCTaBUTENIN 3arnaBue W3narensctBo, | KommuectBo/
rox Hasanue DbC

JI3.1 |Edumor A.H., Muxporporieccopabie cucteMbl. [IporpaMmMupoBanne Pszans: KYPC, |,

Kucrpux A.B., MuKpokoHTposiepoB ARM CORTEX-M3: yue6. mocobue : 2020, https://elib.rsre
Verokos JI.A. VueGHoe mocobue u.ru/ebs/downl
0ad/2690

JI3.2 |Kuctpun A.B., MuxkponpoleccopHble cucTeMbl U uHTepdeiice nepudepuiinsix (Psasans: , 2020, |,

VYcriokos JI.U. yerpoiicTB. YacTh 1: MeTo. ykas. k j1ab. paboram : https://elib.rsre
MertoauuecKkue yKa3aHus u.ru/ebs/downl
0ad/2789

JI3.3 |Kuctpuu A.B., ITpoekTrpoBaHue HUPPOBBIX YCTPOWCTB: METOI. yKa3. K Pszans: , 2020, |,

VYeriokos 1.1 KypPCOBOMY MPOCKTHPOBAHHMIO : MeTOIMIEeCKHe YKa3aHHs https://elib.rsre
u.ru/ebs/downl
0ad/2874

6.3 Ilepeuens nporpaMmMHOro obecrnevyeHus: # HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeyeHs JTULIEH3HOHHOTO U CBOOO/IHO PAaCIPOCTPAHIeMOr0 MPOrpaMMHOI0 odecredeHusl, B TOM YHcje 0Te4eCTBEHHOIro

NMPOU3BOJICTBA
HaumenoBanue Onucanue

OnepatoHHas cucrema Windows|Microsoft Imagine: Homep noanucku 700102019, 6eccpouHo

XP/Vista/7/8/10

Keil uVisions Caoboanoe ITO

6.3.2 Ilepeyenb HHGPOPMAMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 |Cucrema Koncynsrantllntoc http://www.consultant.ru

6.3.2.2 |NUudopmaunonHo-nipaBoBoii moptan TAPAHT.PVY http://www.garant.ru

7. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHE JUCIUIIJIMHBI (MOAY JIS)




209 yueOHO-aJMUHUCTPATUBHBIH KopIyc. YueOHas ayAuTOpuUsl Uil IPOBEAEHUS 3aHATHH JICKIIMOHHOTO U CEMUHAPCKOrO
THUMA, TPYIIOBBIX ¥ HHIUBUIYaIbHBIX KOHCYNBTAIN, TEKYIIET0 KOHTPOIIS U IPOMEXYTOUHOH aTTeCTalllH, 1Tab0paTOPHBIX
1 paboT, MPaKTUYECKUX M CaMOCTOSTENIbHBIX 3aHATHH 14 KOMIBIOTEPOB (KOMIBIOTEPHBIH KIacC) € BO3MOXHOCTBIO
MOAKITIOUSHUS K ceTH «HTepHeT» 1 00ecIeueHneM JI0CTyIa B MIEKTPOHHYI0 HH(POPMAIMOHHO- 00pa30BaTeIbHYIO Cpely
PI'PTY, 48 MecT, MyabTUME/INA IIPOEKTOP, SKPaH, KOMIIBIOTED, CHELUAIN3UPOBaHHAas MeOeb, 10CKa

210 yueOHO-aIMUHHCTPATUBHBIN KOpIlyc. Y4yeOHast ayJUTOpHUS JUIS TPOBEICHUS 3aHATHUH JICKIIHOHHOTO U CEMHUHAPCKOTO
THUIA, TPYIIIOBBIX U HHAUBUAYAIBHBIX KOHCYJIbTALUHI, TEKYIIET0 KOHTPOJIS M IPOMEXKYTOUYHON aTTecTaliy, 1a00opaTOpHBIX
2 paboT, MPaKTUYECKUX U CAMOCTOSATEIBHBIX 3aHATHH 12 KOMIBIOTEPOB (KOMIBIOTEPHBIH KIIACC) C BO3MOXKHOCTBHIO
MOJIKITIOUeHHs K ceTh «VIHTepHeT» u obecriedyeHrneM JI0CTyIa B 3JIEKTPOHHYI0 HHPOPMAIIIOHHO- 00pa30BaTeIbHYIO0 Cpery
PI'PTYVY, 44 mecta, MyJIbTUMEIHA IPOEKTOP, YKPaH, KOMIIBIOTED, CIICIHATH3UPOBaHHAas MeOeb, J0CKa

122 y4eOHO-aIMUHHUCTPATHBHBIA KOpIyc. YueOHas ayJAuTOpHsI Ui MPOBEIACHUS 3aHATHI JICKIIMOHHOTO U CEMHUHAPCKOTO
THUIA, TPYIIOBBIX U HHAUBUAYAIBHBIX KOHCYJIBTALUH, TEKYIIEr0 KOHTPOJIS U IPOMEKYTOUHON aTTecTaluy, JabopaTOPHBIX
3 paboT, mpakTUYecKux M caMocTosTenbHbIX 3aHATHH 10 komnbroTepoB (CPU AMD Phenom II X4 955, 4 T O3VY)
(KOMIIBIOTEPHBIH KJacC) ¢ BOZMOKHOCTBIO MOJKIIOUEHUS K ceTH «MHTepHeT» U oOecrieueHHeM JI0CTyIa B JIEKTPOHHYIO
nHPOPMAITMOHHO-00pa3oBarenbhyto cpeny PIPTY, 56 mecT, MynbTUMeIMa IPOCKTOP, MHTEPAKTHBHAS TI0CKA, KOMIIBIOTED,
CHiellMaIM3MpoBaHHas MeOellb, T0CKa

8. METOAUYECKHUE MATEPHWAJIBI IO JUCHHUIIJIMHE (MOAYJIIO)

Mertoaudeckoe odecrieueHrne TUCHUIUIMHEI TPUBEICHO B IPHIIOKEHHHU K padodeil mporpaMMe TUCIUILIHHBI (CM. TOKYMEHT
«Metoandeckue yKkazaHus JUCHUIUIMHBI « MHKPOIIPOIIECCOPHBIE CUCTEMBI U HHTEp(EiCh epuepuitHbIX YCTPOKUCTBY).

MoanucaHo 3aBeayrowmm kadeapbl ®reoy BO "PrPTY", PIPTY, Koctpos Bopuc Bacunbesuy, 3aBeaytowmin kaceapoii
06.12.2022 19:48 (MSK), Mpocras noanucb

MoanucaHo 3aBeaywuM Bbinyckatouwei kacdeapol ®r60Y BO "PrPTY", PIPTY, Koctpos bopuc Bacunbesny, 3aBeaytowwmii kacdeapoit
06.12.2022 19:48 (MSK), Mpocras noanucb

MoanucaHo npopekTopomM no YP ®re0y BO "PrPTY", PIPTY, Kopsuko Anekceli BsauecnaBosud, MpopekTop no y4ebHoii pabote
13.12.2022 11:09 (MSK), MpocTas noanucb




