MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA30BAHU S POCCUMCKOU ®EJEPALIMNA

®EJIEPAJIBHOE 'OCYIAPCTBEHHOE BIO’)KETHOE OBPA30OBATEJIBHOE
VYPEKXJIEHUWE BBICHIEI'O OBPA3OBAHUS
"PSI3AHCKHNU I'OCYIAPCTBEHHBIN PAINOTEXHUYECKNI YHUBEPCUTET
MMEHU B.®. YTKUHA"

COI'JTACOBAHO YTBEPXAIO
3aB. BBINIyCKAIOIIeH Kadeaphl

IIporpaMMupoBaHNe MUKPOKOHTPOJLJIEPOB

paboyas nporpaMma JUCIHUILIAHBI (MOTYJIs)

3akperuieHa 3a Kadenpoit CucreM aBTOMATH3HPOBAHHOIO MPOEKTHPOBAHNS BHIYUCIUTEIBHBIX CPEICTB
VYueOHsIit m1aH 09.04.01 26 _00.plx
09.04.01 MluopmaTHka 1 BEIYMCIUTENBHAS TEXHUKA
Kpamn¢uxarms MAarucTp
®dopma o0ydeHus o4yHas

OO1mas Tpyz0eMKOCTb 43ET



Pacnpe);le.ﬂeﬂne YacoB TMCHHUIIMHBI 110 CeMeCcTpam

Cemectp
(<Kypc>.<Cemectp 320
Ha Kypce>) Uroro
Henens

Bun 3ansTuit vI PIl vl PI
Jlexuyn 16 16 16 16
JlaGopaTopHsble 8 8 8 8
ITpakTuueckue 8 8 8 8
HHas KoHTaKTHAS 0,35 0,35 0,35 0,35
pabora
KoHncynsTupoBan 2 2 2 2
ue mepen
9K3aMEHOM U
MPaKTUKOMN
Uroro ayn. 34,35 34,35 34,35 34,35
KonTakrnas 34,35 34,35 34,35 34,35
pabota
Cam. pabora 65 65 65 65
Yacel Ha 44,65 44,65 44,65 44,65
KOHTPOJTh
Uroro 144 144 144 144

r. Psa3ann
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Pabouas nmporpamma omoOpeHa Ha 3aceqaHuH Kadeaphl

Cucrem ABTOMATU3UPOBAHHOIO MPOCKTHUPOBAHUSA BbIYUCIUTECIbHBIX CPEACTB

[Iporokon ot 17.09.2026 . Ne 3
Cpok zerictBus nporpaMmsl: 20242028 yu.r.
3aB. xadenpoit Kopsauxo Bsuecnas [lerpoBuu



Buzuposanue PII/I 1151 McnioiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas nmporpamma nepecMoTpeHa, o0CykaeHa 1 ogoOpeHa st
ucroaaeHus B 2027-2028 yueOHOM roay Ha 3acegaHuu Kadeapsl
CucreM aBTOMAaTH3HPOBAHHOTO MPOEKTHPOBAHMS BHIMHCIUTEIbHBIX CPEACTB

[Iporokon or 2027 1. N

3aB. Kadenpoit

Buzuposanue PII/] 11 ucnioiHeHUs B 04epeHOM Y4eOHOM roay

Pabouas mporpaMma mepecMoTpeHa, 00cyxaeHa i 01o0peHa IS
ucnonHenus B 2028-2029 yueOHOM roay Ha 3aceIaHuu Kadeapsl
CucreM aBTOMATH3MPOBAHHOIO MPOEKTUPOBAHUS BHIYUCIUTEIBHBIX CPEICTB

[Iporokon or 2028 1. No

3aB. kadeapoit

Buzuposanue PII/] ny1s1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy
Pabouas mporpamma nepecMoTpeHa, o0CykaeHa 1 ogoOpeHa s
ucroaaerus B 2029-2030 yueOHOM roay Ha 3acefaHuu Kadeapsl
CucreM aBTOMATH3MPOBAHHOIO NPOEKTUPOBAHUS BHIYHCIUTEIBHBIX CPeICTB

[Iporokon or 2029 1. N

3aB. Kadenpoit

Buzuposanue PII/] nyis1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy

Pabouast mporpamMmMa nepecMoTpeHa, 00CyKIeHa U 0100peHa st
ucnonHenus B 2030-2031 yueOHOM roy Ha 3aceqaHuu Kaheapbl

Cucrem ABTOMATU3UPOBAHHOI'O MIPOCKTHPOBAHUS BLIMUCIUTEIBbHBIX CPEACTB

[Iporokon or 2030T. No

3aB. kadeapoit




1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.

Ju—

H3y4YeHUE apXUTEKTYPhl MHKPOIIPOIIECCOPOB M MHUKpoIponeccopHbIx cucteM (MIIC), cucteMsl KoMaHA
MHKPOIPOIECCOPOB, UX MPOrPAMMHOT0 00ECHIEUCHUSI U METOJI0B MPOEKTUPOBAHHS MUKPOIIPOIIECCOPHBIX CHCTEM.

2. MECTO JUCIHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJBHOU ITPOI'PAMMBI

Hukn (pa3men) OIT: | b1.B

2.1 | TpeGoBaHus K npeJBapuTeIbHON MOATOTOBKE 00y4aI0Lerocs:

2.1.1 | BerpoenHble koMnbroTepHBIE cucTeMbl DBC

2.2 | AucummiinHbl (MOAYJIM) M MPAKTHKH, JI51 KOTOPBIX OCBOEHUE TAHHOH TUCHHILIMHBI (MOIYJIs1) HEOOXOIMMO KaK

npeaniecTBywniee:

2.2.1 | BelmonHeHue U 3aIIUTa BBITYCKHOW KBaTH(HKAIIMOHHON paboThI

2.2.2 | llpenaumniaoMHas MpaKTUKa

3. KOMIIETEHIIAY OBYYAIOIIETOCSI, POPMHUPYEMBIE B PE3YJILTATE OCBOEHHSI JUCAILIMHEI
(MOJLYJIST)

IIK-3: Cnoco0eH opraHu3oBaTh pa3padoTKy CHCTEMHOI0 IPOrPAMMHOI0 o0ecneyeHus

IIK-3.2. Opranusyet pa6oTy NporpaMMICcTOB 110 pa3padoTKe CUCTEMHOI0 POrpaMMHOr0 odecneyeHust

3nartb

OCHOBHBIE CTPYKTYPHBIE CXEMBI JJOTHIECKUX JIEMEHTOB M yCTPOWCTB Ha MX OCHOBE;

ocHOBHBIE cTpykTYpsl MIIC 1 uX opraHu3aiuo;

6a30BbIC TEXHONOTUH Pa3pabOTKU CXEM aITOPUTMOB U IIPOTPaMM;

Ymern

pa3pabaThIBaTh CTPYKTYPHBIE CXEMbI MHOTOIIPOIIECCOPHBIX CHCTEM HAa OCHOBE MHKPOKOHTPOJIIEPOB;
paszpabartbiBaTh nporpammuoe obecneuenue MIIC Ha si3bIKax acceMOiiepa iU BBICOKOTO YPOBHS
Baagern

HaBBIKAMH:HUCIIOJIF30BAHMS CPEACTB aBTOMATH3AIMH IPOSKTHPOBAHMS IS pa3paboTku cTpykrypsl MIIC;
UCTIONB30BaHUS CPECTB COBPEMEHHBIX CHCTEM IIPOTPAMMHPOBAHUS JUI COCTABICHHS, OTIaIKH, TECTUPOBAHUS IPOTPAMM Ha S3bIKAX
BBICOKOTO YPOBHSI U acceMbiepa;

paszpabotku cTpykTypHBIX cxeM MIIC ¢ mOMOIIBI0 HHTETPUPOBAHHBIX TPOTPAMMHO-AIIIAPATHEIX CPE.

B pe3yiabTaTte 0ocBOeHUS TMCHMIIMHBI (MOYJIs1) 00yUaIOUIUiCS T0/KEeH

3.1|3uaTh:

3.1.1 | OCHOBHBIE CTPYKTYPHBIE CXEMBI JIOTHYECKUX IEMEHTOB U YCTPOICTB Ha UX OCHOBE;

3.1.2| ocHoBHBIe cTpykTypsl MIIC 1 ux opranuzanuio;

3.1.3 | 6azoBbIe TEXHOJIOTHH pa3pabOTKH CXEM AJITOPUTMOB U MPOTPaMM;

3.2 ¥mern:

3.2.1| pazpabaTbIiBaTh CTPYKTYPHBIE CXEMBI MHOTOIIPOLIECCOPHBIX CHUCTEM Ha OCHOBE MUKPOKOHTPOJLIEPOB;

3.2.2 | pazpabatsiBaTh mporpammuoe obecniederrne MIIC Ha s13b1Kax accemOepa Wiid BBICOKOTO YPOBHS ;

3.3 Buagern:

3.3.1

3.3.2| ucronp30BaHUs CPEACTB aBTOMATH3aLUHU POEKTUPOBAHUS U1 pa3paboTku cTpykTypsl MIIC;

3.3.3 | ucroNIB30BaHUS CPEACTB COBPEMEHHBIX CUCTEM IIPOrPaMMHUPOBAHUS JUISl COCTaBJICHUS, OTIAIKU, TECTUPOBAHUSI IPOrpaMM

Ha sA3bIKaX BbICOKOT'O YPOBHSA U acceM6nepa;
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pa3pabotku cTpykTypHBIX cxeM MIIC ¢ moMOIIbI0 HHTETPUPOBAHHBIX IPOrPAMMHO-AMIIAPATHBIX CPe.

4. CTPYKTYPA U COJEPKAHUE JUCIUIITIMHBI (MO YJIS)

Kon HaumenoBanue pa3neiioB u TeM /Buj 3ausitusi/ | Cemectp / | YacoB | Komneren- | Jlureparypa ®opma
3aHATHSA Kypc M1 KOHTPOJIsI

Pazpaes 1. O01mne NPpUHIMIIBI OPTAHU3ALUT
MHMKPOKOHTPOJIJIEPOB

1.1 OCHOBHBIE TIOHATHS 00 apXUTEKType 3 0
MuKpoKkoHTposntepoB 1 MIIC Ha nx ocHoBe /Tema/

1.2 [MonsTre 06 apXHUTEKType MUKPOKOHTpPOILIEpa. 3 6 [1K-3.2-3 J1.1
[IpuHIun opranuzanuu mporecca oopadboTku MK-3.2-y JI1.2J13.2
HHpOpMaIUH. I1K-3.2-B JI3.3 JI3.1
Opranuzanus ynpasJiIeHHUs POIeccoM 00paboTku
nHpOpMALUHL.
/T1ex/




1.3 Opraauzanus mwud B MK u MIIC. Tunst MK. 4 [1K-3.2-3 JI1.1 3amura
OcobeHHocTH CTPYKTYpHI, cuHXponu3aimuu MK ¢ IK-3.2-Y | JI1.2J12.1J13. | maGopaTopHOit
JKECTKHM U MUKPOIPOTPAMMHBIM yIIPaBICHHEM. [1K-3.2-B 2 J13.3J13.1 paboThI

/J1ab/

1.4 Knaccudukanus komang MK. Buner anpecanun. 2 IK-3.2-3 1.1
Crpykrypa u popmatsl koman MK. Cocras [IK-3.2-Y | JI1.2J12.1J13.
xomany. /T1p/ IK-3.2-B | 2J13.3 J13.1

1.5 Opranmsamust MIIC wa ocroBe MK /Tema/ 0

1.6 W3ydenue apXuUTeKTypbl, IPUHLIUIIOB 20 IK-3.2-3 J1.1
(YHKIIHOHUPOBAHUS MHUKPOKOHTposuiepa MK- [K-3.2-y | JI1.2J12.1J13.
51/Cp/ I1K-3.2-B 2 J13.3 J13.1

1.7 N3yueHne apxuTeKTypsbl, MIPUHIIUIIOB 20 [1K-3.2-3 JIT.1
(DYHKIMOHUPOBAHUST MUKPOKOHTPOJIIEpa MK-3.2-y | J1.2J12.1J13.

MK1878 /Cp/ I1K-3.2-B 2J13.3J13.1

1.8 N3yueHue cucteMbl KOMaH/I, PUHITUIIOB 2 I1K-3.2-3 JI1.1
MIPOTrpaMMHUPOBAHUST MUKpOKOHTposuiepa MK- [K-3.2-y JI1.2J13.2
51 Mp/ TK-3.2-B JI3.3J13.1

1.9 H3ydenue cucreMbl KOMaH/, IPUHLUIIOB 2 I1K-3.2-3 J1.1
MIPOrpaMMHUPOBAHUST MUKPOKOHTpOJLIEpa [K-3.2-y JI1.2J13.2
MK1878 /Mlp/ I1K-3.2-B JI3.3 J13.1
Paznen 2. lIporpammupoBanne MIIC na
ogHokpucTaabHbIX MK

2.1 Opranmsamus MIIC Ha ogHOKpHCcTambHEIX CISC 0
MK /Tema/

2.2 CrpyxkrypHaas moaens MK /Jlex/ 4 IK-3.2-3 JI1.1

[K-3.2-y JI1.2J13.2
IIK-3.2-B JI3.3J13.1

2.3 Opranuzanus namsaty B MK. Jlorunueckuit u 6 [1K-3.2-3 JI1.1
¢dusnveckuii aapeca. Opranusaiys BBOIa-BbIBOIA [IK-3.2-Y | JI1.2J12.1J13.
B MK. /JIex/ I1K-3.2-B 2 J13.3 J13.1

2.4 Buns! anpecannu onepanioB u komaua. PopmaTsl 2 [1K-3.2-3 JIT.1
xomanz. /Cp/ IK-3.2-y | JI1.2J12.1J13.

I1K-3.2-B 2J13.3J13.1

2.5 Pa3paboTka TMHEWHBIX, 4 I1K-3.2-3 JI1.1 3amuTa
C BETBJICHHSIM IIPOTPaMM Ha SI3bIKE acceMOiiepa [K-3.2-y JI1.2J13.2 nabopaTopHoOit
it MK [IK-3.2-B JI3.3J13.1 paboTel

/J1a6/

2.6 IIpoexruposanue yueonoi MIIC Ha ocHoBa MK- 2 I1K-3.2-3 JI1.1

51 Mlp/ IK-3.2-Y JI1.2713.2
TK-3.2-B JI3.3J13.1

2.7 Opranmsamus MIIC Ha ogHOKpHCcTanbHEIX RISC 0
MK /Tema/

2.8 Crpykrypaas mozaens MK. IIporpammuas Monaens 2 I1K-3.2-3 JI1.1
MK. IK-3.2-y JI1.2J13.2
®dopmupoBaHre GU3NIESCKIX aIPECOB. TIK-3.2-B JI3.3J13.1

/Cp/
2.9 VYmpasnenue namateio B MK nipu oOpaieHun K 4 I1K-3.2-3 JI1.1
MPOCTPAHCTBY IMaMATH MPOTrpamm U JaHHbIX. /Cp/ [1K-3.2-Y JI1.2J13.2
IK-3.2-B JI3.3J13.1
2.10 Opranmsanust 3amuTs! nHGopMmanuu B MK . /Cp/ 6 IK-3.2-3 Jd1.1
[K-3.2-y | JI1.2J12.1J13.
I1K-3.2-B 2 J13.3 J13.1
2.11 CrpanunyHas opranuszamnus namsta. Kor- 11 [1K-3.2-3 JI1.1
namsate. /Cp/ [K-3.2-y JI1.2J13.2
IIK-3.2-B JI3.3J13.1
Paznen 3. Ilpome:kyTouHas aTTecTalMsI
3.1 IIpomexxyrounas arrecranus /Tema/ 0
32 Wnas xonTakTHas pabota /MKP/ 0,35 I1K-3.2-3 J1.1
[K-3.2-y | JI1.2J12.1J13.
IK-3.2-B 2 J13.3 J13.1




33 Koncyneramus /Kuac/ 3 2 [1K-3.2-3 JI1.1
[1K-3.2-Y | J1.2J12.1J13.
I1K-3.2-B 2J13.3J13.1

34 Dx3ameH /Jx3aMen/ 3 44,65 | TIK-3.2-3 JI1.1
I[IK-3.2-y | JI1.2J12.1J13.
I1K-3.2-B 2 J13.3J13.1

5. OHEHOYHBIE MATEPHAJIBI 11O TJUCHUIIJIMHE (MOAYJIIO)

OreHOYHBIE MaTepHAIbI IPUBEICHEI B IIPHJIOKEHUHN K pabodeil mporpaMMe JUCIUIUTHHEI (CM. TOKyMEeHT «OIIeHOYHBIE MaTepPHAIIbI
no pucuumiae «IIporpaMMupoBaHre MUKPOKOHTPOIIIIEPOBY).

6. YAEBHO-METOJWYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE JUCIUITIJIMHBI (MO YJISA)

6.1. Pexomenayemas JiuTeparypa

6.1.1. OcHoBHAs JIMTEpaTypa

Ne ABTOpBIL, COCTABUTENH 3arnaBue WznarensctBo, | KommuectBo/
rox Ha3BaHUE
9BC
JI1.1 | Anexcangpos E. K., MukporporeccopHble CUCTEMBI : yueOHOe ocoOue TSt By30B CaHkT- 978-5-7325-

I'pymBuuxuii P. U., [TerepOypr: 1098-0,

KynpusHos M. C., [Momurexuuka, | http://www.ip

Maptsmos O. E., 2020, 936 c. rbookshop.ru/

IMaudwumos 1. U., 94828.html

Pemuzeruu T. B.,

Tatapunos 10O. C.,

VYrpromos E. II.,

Tarypun U. 1.,

ITy3anxos /1. B.

JI1.2 [Edumos A.1., MuxkpornponeccopHsle cucteMsl. [TporpaMmMmupoBanue Pazans: KVPC, |,

Kucrpun A.B., MuKpoKkoHTpoiuiepoB ARM CORTEX-M3: y4e6. mocobue : 2020, https://elib.rsr

Verrokos JI.H. VYyebHoe mocobue eu.ru/ebs/dow
nload/2690

6.1.2. JlonotHUTEILHAS JTUTEPATypa
Ne ABTOpBI, COCTaBUTEIH 3ariaBue UsnarenscTBo, | Konnuecrso/
rox Ha3BaHHE
OBC
JI2.1 | Cksopuos C.B,, Opranu3anust MUKpOIIPOLIECCOPOB U MUKPOIIPOLIECCOPHBIX Pasanb: PULL ,

XprokuH B.1. cucreM : Ydye6HOE ocobue PI'PTY, 2018, |https://elib.rsr
eu.ru/ebs/dow
nload/1906

6.1.3. MeTtonuueckue pa3padoTku
Ne ABTOpBI, COCTaBUTEIH 3ariaBue UsnarenscTBo, | Kommuecrso/
rox Ha3BaHHE
OBC
JI3.1 | Cksopuos C.B., MukponporneccopHasi cucteMa yIpaBiIeHUs TEXHOJIOTHUECKIM Pszans: PULL ,

XprokuH B.J. poreccoM : MeTouueCcKre YKa3aHus PI'PTY, 2016, |https://elib.rsr
eu.ru/ebs/dow
nload/1500

JI3.2 | bopsenxo A.E., ApXHTEKTypa U IPOrpaMMHUPOBAHUE OJHOKPUCTAILHOTO Pszans: PUL] ,

Cxsopuos C.B., MHUKponpoleccopa : MeToauueckue yka3aHus PI'PTY, 2012, |https://elib.rsr

Xprokun B.1. eu.ru/ebs/dow
nload/1242

JI3.3 | bopsenko A.E., MukponporpaMMUpPOBaHHUE BBIYUCIUTENBHBIX YCTPOUCTB : Psizanb: PULL s
Cxksopros C.B., MeTtoandeckue yKka3aHus PI'PTY, 2015, |https://elib.rsr
XproxuH B.1. eu.ru/ebs/dow

nload/1244




6.3 l'[epeqem, nporpaMmMHOro obecrmeyeHus: U l/IH(l)OpMaIIl/IOHHLIX CIIPAaBOYHBIX CUCTEM

6.3.1 IlepeveHb JIMIIEH3MOHHOTO U CBOOOIHO PACIIPOCTPAHSIEMOI0 NPOrPAMMHOI0 00ecnieyeHnsl, B TOM YHcjIe

0TE€YECCTBCHHOI'0 MIPOU3BOACTBA

HaumenoBanue Onucanue
OmneparronHas cucrema Windows Kommepdeckas TumeH3ust
Pyton Csobozmnoe I10
Pascal Cob6omnoe I1O
MATLAB R2010b Beccpouno. Matlab License 666252
Kommunsitop Free Pascal Co6omHoe I10
Hutepnperarop Python Cob6omHoe 10
ITaker Scilab Csobomuoe ITO
Oneparrionnas cucrema Windows XP Microsoft Imagine, Homep noamucku 700102019, 6eccpouno
Free Pascal — www.freepascal.org - Free Pascal — Advanced open source Pascal compiler for
Pascal and Object Pascal. GNU General Public License (6eccpodHno)

6.3.2 TlepeyeHb HHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

3BYKOBBIC KOJIOHKH.

HNOJKIIOYEHUS K CETH
PIPTY

155 y4eOHO-aqMUHUCTPATHBHBINA KOpITyC. yd4eOHAasi ayJuTOpHs U IPOBEACHMS y4eOHBIX 3aHATHH Crenuann3upoBaHHAS
Mebenp (24 mocamovYHBIX MECT), MAarHUTHO-MapKepHasl 10CKa, MHTEPaKTUBHAs Aocka, Myiabrumenua mnpoekrop (Toshiba),

IK: Intel i5-3470/8Gb — 12 mr., Intel i5-2400/8Gb — 2 mr., Intel 2 Duo E7200/4Gb — 2 mT. Bo3MOXHOCTB

WntepHer u obecrieyeHneM AOCTyNa B DJIEKTPOHHYIO HH(POPMAIMOHHO-Opa30BaTENbHYIO Cpedy

8. METOAUYECKHUE MATEPHAJIBI 11O JUCHUIIJIMHE (MOAYJIIO)

Metoanyeckoe oOecriedeHre TMCIMIUIMHBI TPUBEACHO B MPIOKEHUH K pabodell mporpaMme AUCHUTUTAHBI (CM. JOKYMEHT
"MeTtoandeckue yka3aHus IUCUMILIMHEL "[IporpaMmMupoBaHie MUKPOKOHTPOIIEPOB™).

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOANUCHIO

noanncAHoO ®reoy BO "PrPTY", PIPTY, Kopsiuko Bsiuecnas MeTposuy, 08.10.26 16:45 MpocTas noanucb
3ABEQYHOLLMM 3aBegytowmii kadeapori CAMP (MSK)

KA®E[PbI

noanncAHO ®rboy BO "PIrPTY", PIPTY, Kopsuko Bsiuecnas MeTposuy, 08.10.26 16:46 MNpocTas nognvcb
3ABEAYIOLLIMM 3aBeaytowmin kadeapoii CAMP (MSK)

BbIMYCKAIOLLIEN

KA®EPbI

Onepatop 30 000 "KomnaHnus "TeH3op" ——




