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Pacnpeneneﬂne YacoB JUCHMILJIMHBI 110 KypcaM

Kypc 4 5
Hroro
Bun 3ansTuit VI PIl vII PIl

Jleximn 8 8 6 6 14 14
JlaboparopHbie 6 6 6 6 12 12
IMpaxruueckue 6 6 4 4 10 10
Huas koHTaKTHAS 0,25 10,25 (0,65 |0,65 [0,9 0,9
pabora
KoncynsTHpoBaHue 2 2 2 2
nepes 9K3aMEeHOM U
MIPAKTUKON
B tom uncrne B popme |6 6 6 6
MPaKT.MOAT OTOBKH
Uroro ayn. 20,25 120,25 |18,65 |18,65 |38,9 38,9
KonraktHas padora  |20,25 [20,25 |18,65 (18,65 |38,9 38,9
Cam. pabora 74 74 137,3 |137,3 (211,3 |211,3
Yackl Ha KOHTPOITh 3,75 13,75 8,35 8,35 12,1 12,1
[Mucemennas pabora 15,7 15,7 15,7 |157
Ha Kypce
KonrponbHas pabora (10 10 10 10
320YHUKH
HUroro 108 108 180 180 288 288

r. Pa3ann
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BusupoBanue PII/] 1,151 ucrioIHEHUS B 04epPeAHOM Y4eOHOM roay

Pabovast mporpaMma repecMoTpeHa, 00CyKaeHa | 0100peHa st
ucronaenns B 2025-2026 yaueOHOM roay Ha 3aceannn Kaheapol
DJIeKTPOHHBIX BHIMHCIUTEIbHBIX MAIINH

[Iporokom o 2025T. Ne

3aB. kadeapoit

BusupoBanue PII/] 1151 ucrioiHEeHUS B 04epeAHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa 1 0100peHa s
ucnonHenus B 2026-2027 yueOHOM roy Ha 3acejaHuu Kadeapbl
DJIeKTPOHHBIX BHIMHCIUTEIbHBIX MAINH

[Iporokom ot 2026 . Ne

3aB. kadeapoi

Buzuposanue PII/l 1,151 ucrioIHEHUS B 04epeAHOM Y4eOHOM roay
Pabouas nporpamma nepecMoTpeHa, 00CyXeHa U 0J00peHa s
ucnonHenus B 2027-2028 yueOHOM rony Ha 3aceqanuu Kadeapbl

3ﬂeKTp0Hl—lle BBIYMCIUTECIAbHBIX MAIITUH

[Iporokom ot 2027 1. Ne

3aB. kadenpoit

BusupoBanue PILJ] nJist ucnosaHeHus B 0UepeIHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CykIeHa ¥ 0100peHa st
ucronaenns B 2028-2029 yueOHOM roay Ha 3aceqaHun Kaheaphl

aﬂeKTPOHHLIX BBIYMCJIUTECJIbHBIX MAIIUH

[Iporokomor 2028 1. Ne

3aB. kadeapoi




1. IEJIM OCBOEHUSA JUCHHUIIJIMHBI (MO Y JIS1)

1.1|Ienbto0 OCBOCHUS TUCIMTUIMHBI «MHKpPOIPOIECCOPHBIE CUCTEMbI U UHTEpdelichl nepudepuitHbIX YCTPOICTBY SBISIETCS
(dhopmMupoBaHHE y OYAYIIUX CHEUHAINCTOB 3HAHUN U yMEHHH, HEOOXOMMBIX JUIS PELIeHHUs NMPOdEeCCHOHANBHBIX 33/1a4 B
obnact pa3paboTKH IPOrpaMMHO-aIIapaTHOro odecnedeHus udpoBoit 00padboTKH HHPOPMAIIUH, HACTPOHKH 1
9KCILTYaTallul BCTPAHBAEMBIX CHCTEM.

1.2|3agaun QUCHUIIINHEEL:

1.3|1. TTony4yeHue oOyUarOIIUMUCS TEOPETHUSCKUX 3HAHUH O COBPEMEHHBIX apXUTEKTYPHBIX PELICHUSAX TIPH pa3padoTKe
MHKPOIIPOLIECCOPHBIX CHCTEM.

1.4|2. Monyuenue 00yIAIOMMMECS IPAKTUYECKUX HABBIKOB IIPOrPAMMHUPOBAHUS M HACTPOMKH BCTPAUBAEMBIX CHCTEM Ha 0Oase
MukpokoHTposuiepoB Cortex-M3.

1.5|3. ®opmupoBaHue y 00y4aroUMXcst HHPOPMAMOHHO-01OIMOrpadMuecKoil KyIbTyphl U HABBIKOB OOpaIIeHHs C
“H()OPMAaIOHHBIMI UCTOYHUKAMU, TEXHIYECKOH JOKYMEHTAIHEH, B TOM YHCIIe HA HHOCTPAHHOM SI3BIKE.

2. MECTO JIUCHUIIJIMHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJBHOM MMPOTPAMMBbI

Hux (pazgen) OIL: |E1.B

2.1|TpeGoBaHus Kk NpeJBapPUTe/ILHON MOAT0TOBKe 00y4al01erocs:

2.2|Iucuunaunbl (MOIYJIM) U PAKTHKH, JIsi KOTOPBIX 0CBOEHHE JAHHOM JTHCHMILIHHBI (MOAYJIs1) HEOOX0AUMO KaK
npeaunecTBy0Iee:

2.2.1|TIpon3BoICTBCHHAS MTPAKTHKA

2.2.2|IIpousBoacTBeHHAs IPaKTHUKa

2.2.3| Texnonorudeckas (POSKTHO-TEXHOJIOTUUECKAs) TPAKTHKA

2.2 4|TIpoexTupoBanue HU(POBBIX YCTPOICTB

2.2.5|CneunanusupoBanasie SBM

2.2.6|BsInonHeHNE U 3alIUTa BBITYCKHOM KBATU(PHUKAIIMOHHON paboThI

2.2.7|MamuHHOe 00y4eHue

2.2.8|TIpenauIuioMHas pakTHKa

3. KOMIETEHLIMU OBYYAIOLETOCSl, ©OPMUPYEMBIE B PE3Y.JIbTATE OCBOEHMSI IV CLIUIIJIMHBI
(MOJY.JIST)

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

IIK-5.1. [IpoexkTHUpyeT U peaju3yeT NPOrPAMMHO-ANNAPATHOE ONUCAHUE ATTOPUTMOB M (POBOii 00padoTKu MHGopManu

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|apXUTEKTYpbl COBPEMEHHBIX MUKPOIPOLIECCOPHBIX CUCTEM JIJIsl pelieHHs 3a1a4 HUppoBoi 00paboTKu HHPOpMAIHH

3.2|YmeTn:

3.2.1|pa3pabaThiBaTh MpOrpaMMHOE 00ECIICYCHHE TSI MUKPOKOHTPOJIICPOB [T PEIICHU 3a1a4 IudpoBoit 00padboTKu
nHpopMaHu

3.3|Baanern:

3.3.1|HaBBIKaM¥ OTJIAJKU pa3pabOTaHHOTO MPOrPaMMHOI0 O0ECIICUSHHU S

4. CTPYKTYPA U COJAEP KAHME IMCITUIIJIMHBI (MOY JIA)

Kon HaumenoBanue pa3snesioB u Tem /Buj 3ausitusi/| Cemectp / | YacoB | Kommnerten- | Jlureparypa ®opma
3AHATUSA Kvnce U KOHTDOJISA




Pa3gen 1. ApxuTeKTYpbl MHKPOINPOLIECCOPHBIX
cHcTeM

11

ApPXUTEKTYPBI MHKPOTIPOIECCOPHBIX CHCTEM
/Tema/

KonrponbHsie
BOIPOCHI.
OK3aMeH

1.2

Kiraccuduxarust MEKpOIpOLECCOPHBIX CHCTEM.
DYHKIMOHABHBIA COCTAB Y MPUHITUTIBI
MOCTPOCHUSI BEIYUCIUTENBHBIX CHCTEM.
Apxurekrypa MIIC, Ha3HaueHHE AJIEMEHTOB
apxuTeKTypsl. [Ipucranckas u rapBapJckas
ApPXUTEKTYpPBI, XapaKTepHbIE PU3HAKU
MHKPOKOHTPOJIIEPHBIX CUCTEM.
OyHKIIMOHUPOBaHUE HHTEpdeiica 001Ias MKHa.
[Iyrn noseienns npoussoaurensHoctu  MIIC.
Konseliep onepaumii. MoaudunupoBaHHast
rapBapJckas apXUTEKTypa
MukpokoHTpouiepoB ARM Cortex-M3.
Ha3nauenne mMatpuis! miH. CeKIUU aJpecHOr0
MPOCTPAHCTBA B MUKPOKOHTposuiepax ARM
Cortex-M3 s nporpaMmsl, IaHHBIX U PETUCTPOB
nepudepuitHbIX ycTpoiicTB. Dusnieckas
peanu3zanus ycrpoicTs namsatu. Haznauenue
KOHTpOJIIepa TaKTOBBIX 4yacToT. HazHauenue
KOHTpoOJIepa npepriBanuii. HazHaueHue
KOHTpOJIJIepa MpsIMOro JOCTyma K namsitu /Jlek/

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

KonTponbabie
BOIPOCHI.
OK3aMeH

1.3

N3yueHue KoHCIEKTa JIEKIIUI 1 pEeKOMEHI0BaHHOMN
JTUTEPATyPHI IO TEMATUKE TPOBOJAMMEBIX 3aHITHN
/Cp/

12

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

Konrponbusie
BOIPOCHL.
OK3aMeH

Paznen 2. CTpyKTypHI Npo1eccopoB
MHKPONPOLECCOPHBIX CHCTEM

2.1

CTpYKTYpBI MPOIECCOPOB MUKPOIPOIECCOPHBIX
cucreM /Tema/

KonTponbabie
BOIPOCHI.
OK3aMeH

2.2

Kiraccuduxamust mpoueccopoB 1Mo pa3psaHOCTH U
croco0aM JA0CTyNa K JaHHBIM.
OyHKIMOHUPOBaHUE npoleccopa. [Ipoueccop
AaKKyMYJIITOPHOT O THIIA, PETUCTPOBAst MOJIEIIb,
(hyHKUMOHANBHBIE BO3MOXkHOCTH. [Tponeccop ¢
6moxom POH, perucrpoBast Moziens,
(hyHKIIMOHATTEHBIE BO3MOXHOCTH. [IporeccopHoe
sapo ARM Cortex- M3, dbyHKIIMOHAbHAS CXEMa,
Ha3Ha4YeHUE PErucTpoB, cucrema cBszei AJIY ¢
6soxoM POH. @opmatsl 00pabaThiBaeMBbIX TaHHBIX
B ARM Cortex-M3. ®yHKUNOHAIbHOE Ha3HAYCHUE
ykasarens creka SP, peructpa cBa3u LR, cuerunka
komanz PC, peructpa cocrostaust mporpammer PSR.
[Ipu3naku pesynbraTa, ycIOBUs BBIIOIHEHHS
KoMmaHp /JIex/

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

KonTponbabie
BOIPOCHI.
Ok3aMeH

2.3

N3ydenne KoHCTIEKTa TEKITUI 1 PEKOMEHIOBaHHON
JIUTEPaTyphl 10 TEMATHKE MTPOBOIMMBIX 3aHITUH
/Cp/

11

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

KonTponbabie
BOIPOCHI.
Ok3aMeH

Paznea 3. Cucrema koMaHx
MHUKpoKkoHTposiepoB ARM Cortex-M3

3.1

Cucrema KOMaHJ MHKPOKOHTpoiuiepoB ARM
Cortex-M3 /Tema/

KonTponbubie
BOIPOCHI.
Ok3aMeH




3.2 IMporpammuas cpena paszpadorku Keil p Vision, 2 IIK-5.1-3 | JI1.1 JI1.2J12.1 | KonTponbHbIe
(D YHKIIMOHAJIBHBIE BO3MOXKHOCTH. TIK-5.2-3 JI2.2J13.1 BOIPOCHI.
IIporpammupoBanue Ha si3bikax Cu U AccemOuiep, DK3aMeH
CpaBHUTENBHBIN aHann3. @opMaT KOMaH/IbI,

Ha3HAauYeHUE JIEeMEHTOB u nojel. Knaccupukanms

KOMaHJ 110 KOJIMYECTBY aPECOB U I10 METOAAM

azipecalyiy. Y CIIOBHOE BBHITIOJTHEHHE KOMAH/T

00paboTku naHHbIX. KoMaHIBI 1OCTYTIa K TAMSTH,

METOIpBI afpecanny, GyHKIHOHATbHEIE

ocobeHHOCTH. VICIIONb30BaHUE JTOTHYECKUX

onepauuit 1, MJIN, uckmrouaromee NI ans

(hopMHpOBaHUS IPH3HAKOB. Vcrionbp30BaHKe

orepanuy TeCTUPOBAHUS ISl (YOpMHUPOBAHUS

NpU3HAKOB. THUITEI CIBUTOB, MPUMEHEHHE KOMAH]T

casuros. @®opMupoBaHUe IIPU3HAKOB

pe3ynbraTa KOMaHJaM1 pa3IHyHbIX TUIOB /JIex/

3.3 OcuoBsl pabotsl B cpene Keil uVision 5.27 /TIp/ 1 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. Komanabt 1 [K-5.1-y | J1.1J12.2J13.1 Oruer 1o
nepecbUIku TaHHbIX /TIp/ [IK-5.1-B MPaKTUYECKOMY

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

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

noruueckue komanasl /Tp/ IIK-5.1-B MIPAKTHYECKOMY
MK-5.2-V 3aHATHIO
[IK-5.2-B

3.6 Cucrema xomanz Cortex-M3. Komanst 1 M[K-5.1-y | JI1.1J12.2J13.1 Otyer 1o

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

3.7 O0paboTKa MacCHBOB IaHHBIX B 1 [K-5.1-y | JI1.1J12.2]13.2 Otuer no

MukpokonTposaepax Cortex-M3 /J1a6/ I1K-5.1-B n1abopaTopHOH
IK-5.2-V pabore
IK-5.2-B

3.8 Hudposas obpadoTka nHpopManuu B 1 TIK-5.1-y | JI1.1J12.2J13.2 Oruer o

MuKpokoHTpoiiepax Cortex-M3 /J1ab/ IIK-5.1-B J1a00paTOpHOIL
IK-5.2-Y pabote
IK-5.2-B

3.9 W3y4eHue KOHCIEKTa JIEKIUH U 32 IIK-5.1-3 |JI1.1 JI1.2JI2.1 | KoHTponbHble
PEKOMEHIOBaHHOM JINTEPATYPHI 110 TEMATHKE [K-5.1-V | JI2.2J13.1 JI3.2 BOIPOCH.
MPOBOJMMBIX 3aHATHI. [IK-5.1-B DKk3ameH
IMoaroroBka k 1a00paTOpHEIM padoTaM. [IK-5.2-3
IMoaroroBka k npakTuuecKuM 3aHsaTusm /Cp/ IIK-5.2-Yy

I1K-5.2-B
Pa3znen 4. O0paboTKa TaHHBIX B
MHKpOKOHTpoJlIepax ARM Cortex-M3

4.1 O6paboTka JaHHBIX B MUKPOKOHTpoiuiepax ARM 0 Konrponbhbie

Cortex-M3 /Tema/ BOIIPOCHL.
OK3aMeH

4.2 OO00011IeHHBIH aNTOPUTM PAOOTHI 2 TK-5.1-3 | JI1.1 JI1.2J12.1 | KoHTposnbHbIE
MHKPOIPOLIECCOPHON CHCTEMBI cOOpa U I1K-5.2-3 JI2.2J13.1 BOIPOCHI.
00paboTku qaHHBIX. THITOBBIE CTPYKTYPHI DKk3aMeH
anropuTMoB 00paboTKH JaHHBIX. [IporpaMmHas
peann3anys TUIIOBBIX BBIYUCIUTEIBHBIX
nponenyp. CTpykTypa HUKINYECKUX IPOrPaMM.

CTpyKTYpbI TaHHBIX, KITACCUPUKAIIHS,
napaMeTpsl, puMeHenue. Lukmnaeckas
00paboTKa MaccuBOB U ouepesei /JIex/
4.3 Brruncnenue craructudeckux napamerpos  /IIp/ 1 IIK-5.1-y | JI1.1J12.2J13.1 Ortuer no
TIK-5.1-B MIPAKTHYECKOMY
MK-5.2-Y 3aHATHIO

I1K-5.2-B




4.4 Brinonnenue onepanuii B3BELIEHHOTO 1 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 CUrHaJI0OB B MUKPOKOHTPOJLIEpax 2 MK-5.1-y | JI1.1J12.2J13.2 Otuer mo
/J1a6/ [IK-5.1-B nabopatopHon
[K-5.2-y pabore
I1K-5.2-B
4.6 Pacuer xoappunmentor ypre /J1ad/ 2 [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 JEKIUHA 1 19 TIK-5.1-3 | JI1.1 JI1.2J12.1 | KoHuTpoabsHble
PEKOMEHIOBAaHHOH JINTEPATYPHI 110 TEMATHKE TK-5.1-Y | JI12.2J13.1 JI3.2 BOMPOCHI.
MPOBOIMMBIX 3aHSTHIA. TIK-5.1-B DK3aMeH
IMoaroroBka k 1abopaTopHbIM paboTaM. TIK-5.2-3
IMoaroroBka Kk npakTUUeCKUM 3aHATHAM /Cp/ [IK-5.2-YV
I1K-5.2-B
Paznen S. IIpomexyTounasi aTTecTanus
5.1 ITpomerxyrounas arrecraius /Tema/ 0
5.2 Wuas xonTakTHas padora /MKP/ 0,25 TIK-5.1-3 [JI1.1 J11.2J12.1 | KoHTponbHbIe
MK-5.1-Y | J12.2J13.1 JI3.2 | Bompock!. 3auéT
IK-5.1-B
TK-5.2-3
[K-5.2-Y
[IK-5.2-B
5.3 3auér /3auér/ 3,75 TIK-5.1-3 | JI1.1 J11.2J12.1 | KoHuTpomnsHbIe
MK-5.1-Y | J12.2J13.1 JI3.2 | Bompockl. 3auéT
[IK-5.1-B
T1K-5.2-3
IK-5.2-Y
IK-5.2-B
54 Konrponbhas pabora /Kp3/ 10 TIK-5.1-3 |JI1.1 J11.2J12.1 | KonTponbHas
[IK-5.1-y | JI2.2J13.1JI3.2 pabora
IIK-5.1-B
IIK-5.2-3
[IK-5.2-Y
I1K-5.2-B
Paznen 6. Ilepudepuiinbie ycTpoiicTBa
MHKPOINPOLECCOPHBIX CHCTEM
6.1 [Nepudepuitnsie ycTpoiicTBa 0 KontponbHbie
MHKPOIPOIIECCOPHBIX cucTeM /Tema/ BOIIPOCHI.
DK3aMeH
6.2 Haznauenue u knaccupukaiys nepudepuinHbIx 4 TIK-5.1-3 | JI1.1 J11.2J12.1 | KoHTpomnbHbIe
yerpoiicte MIIC. HazHaueHue napajuienbHbIX U T1K-5.2-3 JI2.2J13.1 BOMPOCHI.
MOCIIe0BATEIbHBIX HHTEP(EHCOB. Ok3aMeH

OynkmmonanbHeii coctaB MK ARM Cortex-M3.

OyHKINH BBIBOJIOB MUKPOKOHTPOJLIEPA,
anpTepHATHBHBIE (QYHKIMHU TOPTOB. BHemmH e
LI CUCTEMBbI Ha MUKpOKOHTpoiiepax ARM
Cortex- M3. IMapamnensubie moprel MK ARM
Cortex-M3, pyHKIMOHAIbHBIE BO3MOKHOCTH,
CXEMbI BKJIFOUCHHS BHEITHUX YCTPOUCTB.
Mapannensubie moptel MK ARM Cortex-M3,
(hyHKIMU PETHCTPOB IPH NPOrpaMMHUPOBAHHHY,
BbIOOP (DYHKIMHU BBIBOJIOB MOPTA, BBIOOD
aHAJIOrOBOT0 WM MU(POBOr0 PeKruMa, BHIOOP
norpebasiemoit momHocTH. [locnenoBarenbHbIe
moptsl MK ARM Cortex-M3, Turisl,
(yHKIIMOHATTEHBIE BO3MOXKHOCTH, CXEMBI
BKITIOUEHHS BHEITHUX ycTpoiicTB. Taiimepsr MK
ARM Cortex-M3, ¢pyHKLIHOHATIEHBIE
BO3MOXHOCTH, PEKUMBI paboTh! /JIex/




6.3 [Mapannensusriii mopt /I1p/ 0,5 [IK-5.1-y | JI1.1J12.2J13.1 Otuer no
TIK-5.1-B MPaKTHYECKOMY
[K-5.2-Yy 3aHATHIO
I1K-5.2-B
6.4 IMocnenoarenbubiit mopr UART /TIp/ 0,5 MK-5.1-y | JI1.1J12.2J713.1 Otuer mo
TIK-5.1-B MPaKTUYECKOMY
[K-5.2-y 3aHATHUIO
I1K-5.2-B
6.5 [MocnenoBarensusiii nopt 12C /Tlp/ 0,5 [K-5.1-y | JI1.1J12.2J13.1 Otuer no
TIK-5.2-Y MPaKTUYECKOMY
IK-5.2-B 3aHATHIO
6.6 [ocnenoBarensusiii mopt SP /TIp/ 0,5 [K-5.1-y | JI1.1J12.2J13.1 Otuer no
TIK-5.1-B MIPAKTHYECKOMY
MK-5.2-Y 3aHATHIO
IK-5.2-B
6.7 Hcnonp3oBanue BeiBogoB GPIO B MK Cortex- 2 TIK-5.1-Y | JI1.1J12.2J13.2 OrtueT 110
M3 /J1a6/ TIK-5.1-B nabopaTopHOi
IK-5.2-Y pabore
I1K-5.2-B
6.8 Pabora c mocienoBarensHbIME TOpTaMu MK 2 MK-5.1-V | JI1.1J12.2J13.2 Otuer mo
Cortex-M3 /J1a6/ IIK-5.1-B nabopaTopHon
[K-5.2-Y pabore
I1K-5.2-B
6.9 W3ydeHne KoHCIIEKTa JEKIUH 1 73,3 TIK-5.1-3 | JI1.1 J11.2J12.1 | KoHTpoabHbIe
PEKOMEHIOBaHHOM JINTEPATYPHI [10 TEMATUKE [IK-5.1-y | J12.2J13.1 J13.2 BOIPOCHI.
MPOBOJIUMBIX 3aHATHH. TIK-5.1-B DK3aMeH
IMoaroroBka k 1a00paTOpHBIM PabOTaM. TIK-5.2-3
IMoaroroBka k npakrudeckum 3aHatusm /Cp/ IK-5.2-Y
I1K-5.2-B
Pa3gen 7. AHanoroBbie HHTepgeiichl
MMKPOINPOLECCOPHBIX CHCTEM
7.1 AHaorosbsie HHTEP(EHCH MHUKPOIIPOIIECCOPHBIX 0 KonrtponbHbie
cucrem /Tema/ BOIPOCHI.
DK3aMeH
7.2 Kypcosas pabora /KITKP/ 15,7 Cnaua u 3amuTa
KP
7.3 3ammmra Kypcooit padotsr /MKP/ 0,3 3amura KP
7.4 Mertonsl U cpelcTBa Npeodpa3oBaHus 2 TIK-5.1-3 | JI1.1 J11.2J12.1 | KoHuTpoasHbIe
aHAJIOTOBBIX CUTHAJIOB. Pemraromie ycumuTeny u T1K-5.2-3 JI2.2J13.1 BOTIPOCHI.
KoMTapaTopsl. JlnHaMUYIecKuil Tuamna3oH. Dx3aMeH
[orpemnoctu. Ludpoananoroseie
npeoOpa3oBaTeIn, IPUHIIUIIBL TIOCTPOCHUS,
peanu3anys B MUKPOKOHTpOJIJIepax ceMeiicTBa
ARM Cortex, 0cOOEHHOCTH IPUMEHEHUSI,
nporpaMMHUpOBaHue. AHaANIOro- HUQPOBBIE
npeoOpa3oBarenu, KiacCu(YUKAIKS, TPUHIIATIBI
MOCTPOEHHU S, PeATU3aLHUsI B MUKPOKOHTPOJLIEpax
cemeiictBa ARM Cortex, 0cOOEHHOCTH
pUMEHEHHs], IporpammupoBanue /JIex/
7.5 IMpunruns: padorsr AL u ITATL. OcHoBHBIE 0,5 MK-5.1-y | JI1.1J12.2J13.1 Ortuer no
xapaxrepuctiku /IIp/ IIK-5.1-B MIPAKTHYECKOMY
[K-5.2-y 3aHSATHUIO
IK-5.2-B
7.6 Hactpoiika napamerpos ALIII B MK Cortex- M3 0,5 IK-5.1-y | JI1.1J12.2J13.1 Ortuer no
Mp/ IIK-5.1-B MPaKTUYECKOMY
IK-5.2-VY 3aHITHIO
IIK-5.2-B
1.7 Monynsimus curnanos. [HUM, AVUM, UUM. 1 TIK-5.1-Y | JI1.1J12.2J13.1 OrtueT 110
Hcnonk3oBanue TaiMepoB it pOPMUPOBAHHUS TIK-5.1-B MPaKTHYCCKOMY
WM /TIp/ IK-5.2-Y 3aHATHIO

I1K-5.2-B




7.8 HUccnenoBanue AL u LTAIT u MK Cortex- M3 5 1 TIK-5.1-y | JI1.1J12.2J13.2 Oruer 1o
/J1ab/ TIK-5.1-B nabopaTopHOi
IK-5.2-Y pabore
I1K-5.2-B
7.9 HccnemoBanue ynpaBiieHHsI MOLITHOCTBIO C 5 1 MK-5.1-V | JI1.1J12.2J13.2 Ortuer mo
npumenenueM [IINM B MK Cortex-M3 /J1a6/ TIK-5.1-B 11a00paTOpPHOA
[K-5.2-y pabore
I1K-5.2-B
7.10 W3ydeHne KOHCIIEKTa JEKIU 1 5 64 TIK-5.1-3 |JI1.1 J11.2J12.1 | KoHTposnbHbIe
PEKOMEHIOBAaHHOM JIMTEPATYPHI IO TEMATHUKE TK-5.1-y | J12.2J13.1 JI3.2 BOITPOCHI.
MPOBOJIUMBIX 3aHATHUH. TIK-5.1-B DK3aMeH
[ToaroroBka k mabopaTopHBIM paboram. T1K-5.2-3
IMoaroroBka k npakTu4eckum 3aHsatusm /Cp/ IK-5.2-Y
[IK-5.2-B
Paznen 8. [IpomeskyTounasi aTTecTanus
8.1 IMpomerxyrounas arrecrauus /Tema/ 5 0 KonTponbueie
BOIPOCHI.
Dx3aMeH
8.2 Wnas xonraxtHas pabora /MKP/ 5 0,35 IIK-5.1-3 [JI1.1 JI1.2J12.1 | KoHTponbHble
[IK-5.1-Y J12.2 BOIPOCHI.
[IK-5.1-B Dk3amMeH
T1K-5.2-3
[K-5.2-y
I1K-5.2-B
8.3 Koncynpranus /Kuc/ 5 2 IK-5.1-3 |JI1.1 J11.2J12.1 | KoHTponbHbIe
TIK-5.1-Y J12.2 BOITPOCHI.
TIK-5.1-B DK3aMeH
IK-5.2-3
TK-5.2-Y
I1K-5.2-B
8.4 DKk3aMeH /DK3aMeH/ 5 8,35 TIK-5.1-3 | JI1.1 J11.2J12.1 | KoHTposbHbIe
IK-5.1-Y J12.2 BOIPOCHI.
[IK-5.1-B Dk3ameH
T1K-5.2-3
IK-5.2-Y
TIK-5.2-B

5. OHEHOYHBIE MATEPHUAJIbI 1O JUCIHUIIJIMHE (MOAY JIIO)

OueHouHble MaTepualbl IPUBEAEHbI B IPHIOKEHNH K pabouell mporpaMMme IUCHUILINHEL (CM. TOKYMEHT «OLEeHOYHbIE MaTepHAIIbI
1o gucuuuivHe «MHUKpPONPOLECCOPHBIE CUCTEMbI M UHTEpGENchl Nepu(epUiHbIX YCTPOHCTBY).

6. YYEBHO-METO/JUYECKOE U UH®OPMAIIMOHHOE OBECIHHEYEHHUE /IJUCITUITIJIMHBI (MO Y JIST)

6.1. Pekomenayemast 1uTepaTypa

6.1.1. OcHoBHast IUTepaTypa

Ne ABTOpBI, COCTaBUTENH 3arnaBue Uznarenscrso, | Komnuectso/
roj HazBanue ObC
JI1.1 |Bunorpamos A. A., MHuKponporeccopsl 1 MEKpPOIPOLIECCOPHBIC YCTPOMCTBA : Benropon: 2227-8397,
Hecrepos M. H., yueOHoe mocoOue I CTYIACHTOB DHEPIeTHICCKUX Benropoackuii | http://www.ipr
Sxosnes A. O., Kunun |cnenuansHocTel rocymapcreenn  |bookshop.ru/2
C. B, CunrarynuH P. Bl 8360.html
C., Muxaiinosa M. 10., TEXHOJIOTMYECK

Hecrepos A. H.,
Camnpsika A. B.

Uil yHUBEPCHUTET
um. B.I'.
lyxoBa, O9BC
ACB, 2012, 167
C.




Ne ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, | KommuecrBo/
roJ Hazpanne ObC

JI1.2 |Hosuxkos IO. B. Beenenue B IMppoByIO CXEMOTEXHHUKY Mocksa: 5-94774-600-

HUHTVYWUT, 2016, |X,
392 c. https://e.lanbo
ok.com/book/1
00676
6.1.2. lonoaHuTeIbHASA INTEPATypa
Ne ABTOpBI, COCTaBUTENH 3arnaBue UsnarenscrBo, | Komnuectso/
rof Ha3BaHue ObC

JI2.1 |Kupnoc B. H. Beenenue B BoIYMCIUTENbHYIO TEXHUKY. OcHOBBI opranu3anuu | Tomck: Tomckwuit |978-5-4332-
OBM u nporpammupoBaHue Ha AcceMOiepe : yueOHoe rocymapcrBenn  |[0019-7,
nocobue biii yauBepcutet |http://www.ipr

CHCTEM bookshop.ru/l
yrpasierus 1 |3921.html
PpaIrodIeKTPOH

WKH, Db

Konrenr, 2011,

172 c.

JI2.2 |Bonppipuxun O. B. T"apBapackas RISC-apxurekrypa B Mukpokonrpomiepax AVR. |JIunenk: 2227-8397,
CpezctBa BBOJa-BBIBOJIA, XpaHEHHS 1 00paboTku udpoBoit u | JIumenkuit http://www.ipr
aHaJIOrOBOW MH(OPMAIINK B MHKPOKOHTpoiIepax AVR st rocymapcrBenn  |bookshop.ru/2
MOCTPOCHUS] MUKPOIPOIIECCOPHBIX CUCTEM YIIPABIICHHUS : BIif TexHnueckuii |2860.html
METOUYECKHE YKa3aHus K j1abopaTopHOM paboTe 1o YHUBEPCHUTET,

JUCLUILIMHE "MHUKPOIPOLECCOPHBIE CUCTEMBI" 9bC ACB, 2013,
39c.
6.1.3. MeTroanyeckue pa3padoTku
Ne ABTOpBI, COCTaBUTENN 3arnasue WzpatenscrBo, | Kommuecto/
rof Ha3BaHue ObC

JI3.1 |Edumor AN, MuxkpomnpoueccopHble cucteMsl. IIporpamMmupoBanne Pszans: KYPC, |,

Kucrpun A.B., mukpokouTpoiuiepoB ARM CORTEX-M3: yue6. mocobue : 2020, https://elib.rsre
Verrokos 1.1, VuebHoe nmocobue u.ru/ebs/downl
0ad/2690

JI3.2 |Kucrpun A.B., MukponpolieccopHbie cucTeMbl 1 uHTepdericel nepudepuiinbix |Psa3ans: , 2020, |,

VYeriokos JI.U. ycrpoiicts. Yacts 1: Mmeton. ykas. k j1ab. paboram : https://elib.rsre

MCTOI[I/I‘IGCKI/IG YKa3zaHusd

u.ru/ebs/downl
0ad/2789

6.3 Ilepeyenb NporpaMMHOro odecrne4yeHus ¥ HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 [lepeueHnb JHUIIEH3HOHHOT0 H CBOOOTHO PACTIPOCTPAHSIEMOT0 MPOrPAMMHOI0 ofecrnevyeHusi, B TOM YHCJIe 0Te4YeCTBEHHOI 0

NMPOU3BOJCTBA
HaumeHnoBaHue Onucanne
OnepanyoHHas cucremMa Windows [Microsoft Imagine: Homep moanucku 700102019, 6eccpouno
XP/Vista/7/8/10
Keil uVisions Coboanoe I1O
6.3.2 Ilepeuenb UHGOPMAIHOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 |Cucrema KoncymsrantIlmoc http://www.consultant.ru

6.3.2.2

Nndopmarnmonno-npasosoii nopran FTAPAHT.PY http://www.garant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUITJIMHBI (MO Y JIST)




209 yyeOHO-aIMUHHMCTPATUBHBIN KopItyc. YueOHast ayJuTOpHs I IPOBEICHUS 3aHATUH JIGKIIMOHHOI'O ¥ CEMHHApPCKOro
TUIA, TPYNIIOBBIX W HHIUBHAYAJbHBIX KOHCYIbTAlWH, TEKYyIIEro KOHTPOIS W IIPOMEXKYTOYHOW aTTeCcTaluH,
1 a00paTopHBIX PabOT, MPAKTHUECKHX W CAMOCTOSTENbHBIX 3aHATHH 14 KOMIBIOTEpPOB (KOMITBIOTEPHBIH Kiacc) ¢
BO3MOXHOCTBIO TOJKIIOUEHHs K ceTn «HTepHeT» M obecneyeHHeM JOCTyla B DJICKTPOHHYIO HH(OpManuOHHO-
obpazoBarenbHyto cpeny PIPTY, 48 mect, MynbTUMeIna MPOEKTOP, SKPaH, KOMIIBIOTEP, CICIHATU3UPOBAHHAS MeOeIIb,
JIOCKa

210 y4eOHO-aIMUHUCTPATUBHBIA KOPIYC. YueOHas ayAuTOpHs AJIS MPOBEACHUS 3aHATHH JISKIIMOHHOTO U CEMUHAPCKOrO
TUNA, TPYNIOBBIX W WHAMBHIAYAIbHBIX KOHCYJIBTAI[Mi, TEKyHIEro KOHTPOJS M IIPOMEXYTOYHOH aTTecTaluH,
2 mabopaToOpHBIX paboOT, NMPAKTUYECKUX U CAMOCTOSTENBHBIX 3aHATHH 12 KOMIBIOTEPOB (KOMIBIOTEPHBIH KIlacc) ¢
BO3MOXHOCTBIO TOIKIIOUEHHsI K cetn «/HTepHeT» M oOecneyeHMeM JOCTyla B DJIEKTPOHHYIO HH(OpMannoHHO-
obpazoBarenbhyo cpeny PIPTY, 44 mecra, MynbTUMeIMa MIPOCKTOP, SKpaH, KOMIBIOTEP, ClICHATIM3UPOBAHHAS MeOeb,
JIOCKa

122 y4eOHO-aIMHUHUCTPATHBHBIA KOPIYC. YueOHas ayAuTOpHs AJIsl MIPOBEACHUS 3aHATHH JIEKIIMOHHOTO U CEMHUHAPCKOr0
TUNA, TPYNIOBBIX W WHAMBHIAYAJIbHBIX KOHCYJIbTAl[Mi, TEKyHNIEro KOHTPOJS M IIPOMEXYTOYHOH aTTecTaluH,
3 nabopaToOpHBIX paboT, MPAKTHYECKUX U CaMOCTOATENbHBIX 3aHATHH 10 xommbioTepoB (CPU AMD Phenom II X4 955, 4
I'b O3Y) (kOMIBIOTEpHBIH KIacc) ¢ BOBMOXKHOCTBIO TOIKIIOYEHUS K ceTH «/HTepHeT» W obecnedeHueM IocTyna B
3JIEKTPOHHYIO MH(pOPMAaIMOHHO-00pa3oBarenbHyo cpeny PI'PTY, 56 mect, MynbTUMeIua MpPOEKTOpP, MHTCPAKTHBHAS
JIOCKa, KOMIIBIOTEP, CIELMAIN3UpOBaHHAs MeOeJIb, JOCKa

8. METOAUWYECKHUE MATEPHWAJIBI ITIO JUCITUIIJIMHE (MO Y JIIO)

Metoaudeckoe odecreueHye JUCIUILIMHbI IPUBEJIEHO B IPUIOKEHUH K paboueil nporpaMMe JUCLUILIUHEL (CM. JOKYMEHT
«MeTou4ecKue yKazaHUs AUCIUIUTHHBI «MIKPOIPONECCOPHBIE CHCTEMBI B MHTEP(EHCH Nepu(epuifHbIX YCTPOHCTBY).
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