MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUNICKOM ®EJIEPAITN

OEJEPAJBHOE 'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIbHOE
_ YYPEXJIEHHUE BBICHIEI'O OBPA3OBAHUA
"PASAHCKHUHU I'OCYIJAPCTBEHHBIM PAIMOTEXHUYECKHUU YHUBEPCUTET UMEHH

B.®. YTKHUHA"
COI'NTACOBAHO YTBEPXIAIO
3aB. BEITyCKaroMIei Kadenaps IIpopekTop o YP
A.B. Kopstako

IIporpaMMupoBaHne MUKPOKOHTPOJLJIEPOB

paboyas nporpaMma JUCHUIIAHBI (MOTYJIS)

3akperiena 3a kadenpoi CucreM aBTOMATH3MPOBAHHOIO IPOEKTHPOBAHNUS BHIYUCIMTEIbHBIX CPeACTB
VueGHbIi TUIaH 209.04.01_22_00.pIx
09.04.01 MuopmaTrka 1 BEIYUCITUTENbHAS TEXHUKA
Kpamupuxarus MarucrTp
Dopma 00ydeHus 3a04Hast
Oommas TpyIoeMKOCTh 4 3ET

Pacnpeueneﬂne YacoB JUCHMILJIMHBI 110 KypcaM

Kypce 2
Hroro
Bup 3ansaruii vII PII

Jlekiumn 4 4 4 4
JlaGopatopHsie 2 2 2 2
[IpakTuueckue 2 2 2 2
Koncynpramnuu 2 2 2 2
Mnas koHTaKTHASA 0,35 10,35 10,35 0,35
pabora
Wtoro ay. 10,35 |10,35 |10,35 |10,35
Konrakrhast paboTta 10,35 |10,35 |10,35 |10,35
Cam. pabora 115 115 (115 ]115
Yacel Ha KOHTPOJIb 8,65 (8,65 8,65 |[8,65
Kourponbnas padora |10 10 10 10
320YHMKH
Hroro 144 144 144 144

r. Psa3ann



ITporpammy coctaBui(n):

K.M.H., 00Yy., Xprokun Braoumup Hearosuu

Paboyas mporpaMma AUCIUIUTHHBL

IIporpaMMupoBanHe MHKPOKOHTPOJLIEPOB

paspaborana B coorBercTBuu ¢ ®I'OC BO:

®I'OC BO - marucrparypa o HanpasieHuo noarorosku 09.04.01 MuadopmaTrka U BEIYUCINTENbHAS TeXHUKA (TIPUKa3
Muno6pHayku Poccuu ot 19.09.2017 r. Ne 918)

COCTaBJI€HAa Ha OCHOBAaHUM y4eOHOTO IIaHa:
09.04.01 MadopmaTrka ¥ BEIUUCIUTEIbHAS TEXHAKA

YTBEP)KICHHOTO YIEHBIM coBeTOM By3a oT 28.01.2022 mpotokomn Ne 6.

Pa6ouas mporpamma o1o0peHa Ha 3aceanuu Kadeapsl

Cucrem ABTOMATU3MPOBAHHOIO ITPOCKTUPOBAHUA BBIYHCIUTEJIbHBIX CPEICTB

[Iporokom ot 01.06.2022 . Ne 6
Cpok zeiicTBus nporpammsl: 2022-2027 yu.r.
3aB. kadenpoii Kopstuko Bsuecnas [TetpoBuy



Busuposanue PIL/I 1iist ucnosiHeHUs B 04epeHOM Y4eOHOM roay

Pabouas mporpaMma nepecMoTpeHa, 00CykaeHa i 0100peHa s
ucronHenus B 2023-2024 yue6HOM TOAY Ha 3aceIaHny Kabeapsl
CucreM aBTOMATH3HPOBAHHOTO MPOEKTHPOBAHHUSI BHIYHCIUTEIBLHBIX CPEICTB

IIporokom ot _ 2023 1. Ne

3aB. kadenpoit

BusupoBanue PII/I niis ncnoJiHeHHsI B 04epeiHOM Y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CyKAeHa 1 0100peHa Jis
ucrnonaHeHus B 2024-2025 yue6HOM ToAy Ha 3aceIaHuH Kadheapsl
CucreM aBTOMATU3HPOBAHHOTO MPOEKTHPOBAHHUSI BHIYHCIUTEILHBIX CPEICTB

IIpoTokomor _ 2024 r. Ne

3aB. kadenpoi

Buzupoanue PIIJI nis1 ncnmoiHeHUs1 B 04epeTHOM y4eOHOM roay
Pabouas nporpamma nepecMoTpeHa, o0CcyxaeHa 1 o1o0peHa Jyis
ucnonHeHus B 2025-2026 yueOHOM roay Ha 3aceaHuu Kadeapbl

Cucrem ABTOMATU3HMPOBAHHOIO IMTPOCKTHPOBAHUS BBIMHUCIUTEIbHBIX CPEICTB

IIpoTokomor 2025 . Ne

3aB. kadenpoi

BusuposBanue PII/] nist ucnoJiHeHnsi B 04epeiHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyKaeHa 1 0100peHa Jyis
ucronHenus B 2026-2027 yueGHOM TOAY Ha 3aceIaHuH Kaheapsl

Cucrem ABTOMATU3MPOBAHHOIO ITPOCKTHPOBAHUS BBIMTUCIUTEIbHBIX CPEICTB

IIpotokosmor 2026r. Ne

3aB. kadenpoi




1. LIEJIM OCBOEHMWS AUCLUILINHBI (MOIYJIST)

1.1|u3yueHre apXUTEKTYpbl MUKPOIIPOIIECCOPOB H MUKPOTIpoiieccopHbIx cucteM (MIIC), cucteMbl KOMaHI MHKPOIIPOIIECCOPOB,
UX IPOrPaMMHOT0 00ecrieyeHnss U METOJIOB IPOEKTUPOBAHUS MUKPOIIPOIIECCOPHBIX CHCTEM.

2. MECTO JUCHUILIJIMHBI (MOAY.JIsI) B CTPYKTYPE OBPA3BOBATEJBbHOM IMTPOTPAMMBI

Iuk (paszern) OIT: |E1.B

2.1|TpeGoBaHus K NpeIBapUTEILHOI MOATOTOBKE 00yYAIOIIErocs:

2.1.1|BcTpoeHHbIE KOMIBIOTEpHBIE cHcTeMBl DBC

2.2| IucuMIIMHbI (MOYJIM) H MPAKTHKH, IJIsi KOTOPBIX OCBOEHNE TaHHOI JHCHUILIHHBI (MOIYJIs1) HEOOX0IUMO KAK
npeAllecTByIOLIEe:

2.2.1|BBINONTHEHHE U 3aIUTa BBITYCKHOI KBaIH(UKAIIMOHHONH paboThI

2.2.2|TIpenauruioMHas IpakTHKa

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIIUIIJINHbBI
MOoAyJisl)

IIK-3: CnocoGeH opranu3oBaTh pa3padoTKy CHCTEMHOI0 MPOrPaMMHOI0 o0ecreyeHust

IIK-3.2. Opranusyer padoTy NporpaMMHCTOB 110 Pa3padoTKe CHCTEMHOI0 IPOrPAMMHOI0 o0ecnedeHust

3HaTh

OCHOBHBIE CTPYKTYPHBIE CXEMBI JIOTHUYECKHUX DJIEMEHTOB U yCTPOUCTB HA X OCHOBE;

ocHOBHBIE cTpyKTYpbl MIIC 1 uX opraHu3aiuo;

0a30BbIe TEXHOJOTHH pa3pabOTKU CXEM aJTOPUTMOB H ITPOTPAMM;

YMmeTh

pa3pabaThiBaTh CTPYKTYPHBIE CXEMbI MHOTOITPOIIECCOPHBIX CHCTEM Ha OCHOBE MHKPOKOHTPOJIIIEPOB;
paspabarbiBath nporpammuoe obecneuenne MIIC Ha s13pikax accemOepa Wi BBICOKOTO YPOBHS ;
Baaners

B pe3yabTaTe ocBOeHUs TMCHUILTUHBI (MOAYJIs1) 00y4yalommiicst 10JKeH

3.113uaTh:

3.1.1|ocHOBHBIE CTPYKTYPHBIC CXEMBI JIOTUYECKUX 3JIEMCHTOB U ychOﬁCTB Ha UX OCHOBC;

3.1.2|ocHoBHbIe cTpykTypsl MIIC 1 HX OpraHu3anuio;

3.1.3|6a30BbIe TEXHOIOTUH Pa3pabOTKU CXEM aJTOPUTMOB U IIPOrpaMm;

3.2|Ymerh:

3.2.1|pa3pabaTbIBaTh CTPYKTYPHBIE CXEMBI MHOTOIIPOLIECCOPHBIX CUCTEM HA OCHOBE MUKPOKOHTPOJLIEPOB;

3.2.2|pa3pabatsiBath nporpammuoe obecrneuenue MIIC Ha si3pikax accemOepa Wil BHICOKOTO YPOBHS ;

3.3|Baanern:

331

3.3.2|ucnonp30BaHus CpeACTB ABTOMATH3AIMY IPOSKTUPOBAHUS I pa3paboTku cTpykTypsl MIIC;

3.3.3|ucnonp30BaHus CPEACTB COBPEMEHHBIX CUCTEM IPOrPAMMHUPOBAHUS ISl COCTaBICHUS, OTJIAIKU, TECTUPOBAHUS IIPOrpaMM
Ha 513bIKaX BBICOKOTI'O YPOBHS U acceMbiiepa;

3.3.4|pazpabotku cTpykTypHbIX cxeM MIIC ¢ moMoLIbi0 HHTETPUPOBAHHBIX IPOrPaMMHO-AIIAPATHBIX CPE.

4. CTPYKTYPA H COJAEP KAHUE JUCHUIIJIMHBI (MOLY JIA)

Kon HaumenoBanue pasnenos u TeM /Buj 3ansitusi/| Cemectp / | Yaco | Komneren- | Jlutepatypa ®opma
| 3aHATHS Kvnc 1001 KOHTDOJISA
Pazgen 1. O01mue NpUMHIUIIBI OPraHU3aLMU
MHKPOKOHTPOJLJIEPOB
11 OCHOBHBIE TOHATHSA 00 apXUTEKType 2 0
MukpokoHTposuiepoB 1 MIIC Ha ux ocHOBe
1.2 ITonsTne 06 apxXUTEKType MUKPOKOHTpPOJIIEpA. 2 2 JI1.1J11.2
[IpunHnmn opranm3anuu mporecca 00padboTKn JI1.3J12.1
nHdopmarmu. JI2.2J13.1 JI3.2
Opranuzaiys ynpasJieHHs IIPOLECcCOM JI3.3
00paboTku nHGOPMAIUH.
/JTex/
1.3 Opranuzanus muH B MK u MIIC.  Tunst MK. 2 2 JI.1J11.2 3amura
Oco0eHHOCTH CTPYKTYpBI, cuHXpoHu3au MK ¢ JI1.3J12.1 nabopaTtopHOi
JKECTKUM M MUKPOIIPOTPAMMHBIM YIPABICHHEM. J12.2J13.1 JI3.2 padoThI

/J1ab/ JI3.3




1.4 Knaccuduxanus komann MK. Bunsl anpecanuu. 2 J1.1J11.2
CrtpykTypa U popMaThl KOMaH/I JI1.3712.1
MUKpokoHTpoiuiepoB. Cocras komann. /I1p/ J12.2J13.1 J13.2

J3.3

1.5 Opraunuzanust MIIC na ocaose MK /Tema/ 0

1.6 W3yueHne apXUTEKTYpPbI, MPUHIIUIIOB 20 JI.1J11.2
(GYHKIIMOHUPOBaHUS MUKpOKOoHTpoiulepa MK- 51 J1.3J12.1
/Cp/ J12.2J13.1 JI3.2

JI3.3

1.7 W3yueHne apXUTEKTYpPbI, MPUHIIUIIOB 20 JI.1J11.2
(GYHKIIMOHUpPOBaHUS MUKpPOKOHTpoiutepa MK1878 J1.3J12.1
/Cp/ J12.2J13.1 JI3.2

J13.3

1.8 W3zyuenne cucteMbl KOMaH[I, IPHHIUIIOB 12 J1.1J11.2
MIPOrpaMMHUpPOBaHUsl MHKpOKOHTpoJuiepa MK- 51 JI1.3712.1
/Cp/ J12.2J13.1 J13.2

J13.3

1.9 W3zyuenue cuctemMbl KOMaH[l, IPUHIUIIOB 12 J1.1J11.2
MPOrpaMMHUpPOBaHUsT MUKpoKoHTposuepa MK1878 JI1.3J12.1
/Cp/ J12.2J13.1 JI3.2

J3.3
Paznen 2. [IporpammupoBanue MIIC Ha
oIHOKpHCTATBHBIX MK

2.1 Opranuzaiuss MIIC  Ha 0JHOKPHCTATBHBIX 0
CISC MK /Tema/

2.2 Crpykrypnas monens MK /Cp/ 8 J1.1J11.2

J1.3712.1
J12.2J13.1 JI3.2
J3.3

2.3 Opranuzanus namsta B MK. Jlorndeckuit u 2 JI1.1J11.2
¢busnueckuit agpeca. Opranusaius BBOJIa-BbIBO/IA B JI1.3J12.1
MK. /JIex/ J12.2J713.1 JI3.2

J3.3

2.4 Bugs! anpecanun onepannos u komana. Gopmarst 6 JI1.1J11.2

komang. /Cp/ JI1.3]12.1
J12.2J713.1 JI3.2
J3.3

2.5 Pa3paboTka TMHEHHBIX, 8 JI1.1J11.2
C BETBJICHHUSM IIPOTPaMM Ha SI3bIKE acceMOIepa Jis JI1.3J12.1
MK J12.2J13.1 JI3.2
/Cp/ J3.3

2.6 IMpoexrupoBanue yuebnoit MIIC na ocnosa MK- 51 6 JI1.1J11.2
/Cp/ J1.3712.1

J12.2J13.1 J13.2
J3.3

2.7 Oprannzanuss MIIC  nHa ogHOKpHcTanbHBIX RISC 0
MK /Tema/

2.8 Crpykrypnas mozgenb MK. IIporpammuas Mozens 2 JI1.1J11.2
MK. J1.3712.1
®opmupoBanue GU3MIECKUX aJPECOB. JI2.2J13.1 JI3.2
/Cp/ JI3.3

2.9 VYnpasnenue namsteio B MK nipu oOparienun k 4 JI1.1 J11.2
MPOCTPAHCTBY MaMSTH NporpamMM U AaHHbBIX. /Cp/ JI1.3J12.1

J12.2J13.1 J13.2
J3.3
2.10 Opraunuzanus 3amutsl nHGopmanuu B MK . /Cp/ 6 JI1.1J11.2
J1.3712.1
J12.2J13.1 J13.2
J3.3
2.11 CrpaHu4Has opraHn3anus namsaty. Kom- naMars. 11 JI1.1J11.2
/Cp/ JI1.3J12.1
J12.2J13.1 JI3.2

JI3.3




Paznen 3. IIpomesxyTouHas aTTecTanus
3.1 IIpomexyrouHas arrectauus /Tema/ 2 0
3.2 Wnas koHtaktHas pabora /MKP/ 2 0,35 JI1.1J11.2
JI1.3712.1
JI2.2J13.1 JI3.2
J3.3
3.3 Koncynpranus /Kouc/ 2 2 JI.1J11.2
JI1.3712.1
J12.2J13.1 JI3.2
J3.3
3.4 DKk3aMeH /DK3aMeH/ 2 8,65 JI1.1J11.2
JI1.3712.1
JI2.2J13.1 JI3.2
J3.3
3.5 Kontponbnas padora /Kp3/ 2 10 Cnaua
KOHTPOJIbHOH
paboThI

5. OHEHOYHBIE MATEPHUAJIbI [10 JUCHHUIIJIMHE (MOYJIIO)

OrneHOUHBIE MaTepUalIbl IPUBEACHBI B IPHIIOKEHUH K paboueil mporpaMmMe TUCHUILUTUHBI (CM. TOKYMEHT «OIleHOUHBIC MaTepHallbl 110
JUCHHUIUINHE « MUKPOIIPOIIECCOPHBIE CUCTEMBIY).

6. YHEBHO-METO/MYECKOE 1 HTHO®OPMAIIMOHHOE OBECIHIEYHEHWE JTUCHUIIJIMHBI (MOAY JIA)

6.1. Pexomengyemas JiuTepaTypa

6.1.1. OcHoBHast TUTEpPaTYypa

No ABTOPBI, COCTaBUTENIN 3arnaBue UsnarenscrBo, | KomnuectBo/
roJ HazBaHue ObC
JI1.1 |Anexcanmpos E. K., MuxkpornporeccopHbIe CUCTEMEI : yaeOHoe mocodue uist By30B  |CaHKT- 978-5-7325-
I'pymBunkuii P. 1., IetepOypr: 1098-0,
Kympusaos M. C., Ionurexunka,  |http://www.ipr
Maprtsinos O. E., 2020, 936 c. bookshop.ru/9
Mandunos 1. 1., 4828.html

Pemmzesnu T. B.,
Tarapunos IO. C.,

VYrpromos E. I1.,
arypun U. U.,
ITy3ankos /1. B.
JI1.2 |3acopun C.B., Pyukun |MukpomnpoiieccopHbie cucTeMbl : MeTo.yka3.k nab.paboram  |Pszanb, 2004, 1
B.H., Koctpos b.B. 52c.
JI1.3 |KoctpoB B.B., Pyukun |MuxpomnpoueccopHble CHCTEMBI 1 MUKPOKOHTPOJIIEPHI M.:AECC, 2007, [5-9605-0030-
B.H. Vueb.mocobue 320c.:un.147,ta |2, 1
6n.14

6.1.2. lonoHUTEIbHASI TUTEPATypa

Ne ABTOpBI, COCTaBUTENN 3arnaBue WzpatensctBo, | KommuectBo/
rox Ha3Banue DbC
JI2.1 |Cxsopuos C. B., Opranu3arys MEKPOTIPOIIECCOPOB U MHKPOITPOIIECCOPHBIX Ps3anb: PTPTY, |, https://e.lanbo
Xprokuu B. W. CHCTEM : yaeOGHOe TTocoOue 2018, 80 c. ok.com/book/1

68254




Ne ABTOpBI, COCTABUTEIH 3arnaBue WznarenbctBo, | Kommuectso/
rof Ha3BaHue ObC
JI2.2 |Cksopros C. B., Opranu3arys BBIYHCIUTEIBHBIX CHCTEM Ha 6ase Pszann: PTPTY, |, https://e.lanbo
XprokuH B. U. MHKPOIIPOLIECCOPOB C apXUTEKTYpoit x86 : yueGHOe ocobue (2017, 64 c. ok.com/book/1
68306
6.1.3. MeTtonnueckue pazpabdoTku
Ne ABTODBI, COCTaBUTEIHN 3arnaBue UsnarenscrBo, | KommuecTso/
roJI nasBanue DbC
JI3.1 |bopsenko A.E., ApxuTekTypa U MpOorpaMMHUPOBAHNE OTHOKPHUCTAIBHOTO Pszans: PULL ,
Cksopros C.B., MUKpOIpoleccopa : MeTomuueckue yKa3aHus PI'PTY, 2012, |https://elib.rsre
Xprokua B.U. u.ru/ebs/downl
0ad/1242
JI3.2 |bopsenko A.E., MuxkponporpaMMHUpOBaHNE BEIYUCIUTENBHBIX YCTPOUCTB : Psasans: PULL ,
Cksoprios C.B., Meroaudeckue yKa3aHus PI'PTY, 2015, |https://elib.rsre
Xprokun B.M. u.ru/ebs/downl
0ad/1244
JI3.3 |CkBopuos C.B., MukpornpolieccopHasi cucTeMa yrnpasieHus TexHojorudeckuM |Pszans: PUL] ,
Xprokun B.A. mporeccoM : MeToaudecKie yKa3aHus PI'PTY, 2016, |https://elib.rsre

u.ru/ebs/downl
0ad/1500

6.3.1 TlepeyeHs JULEH3NOHHOTO U CBOOOIHO PACTIPOCTPAHSEMOr0 MPOrPAMMHOIO 00ecredeHusl, B TOM YHcJIe 0Te4eCTBEHHOT0

6.3 Hepe'{eHL nporpaMMHoOro obecrneyeHust U HH(])OpMalIl/IOHHI:IX CIIPABOYHBIX CUCTEM

NPOU3BOJICTBA

HaumeHnoBanue

Onucanue

OneparonHas cucteMa Windows

KommMmepueckas nuuen3us

Pyton

Csoboanoe 110

Pascal

Csoboanoe 110

MATLAB R2010b

Beccpouno. Matlab License 666252

Kommumsrop Free Pascal

Csoboanoe 110

Wurepnperarop Python

Csoboanoe 110

ITaker Scilab

Cso0oanoe 1O

OnepanuonHas cuctema Windows XP

Microsoft Imagine, Homep mognucku 700102019, 6eccpouno

Free Pascal

— www.freepascal.org - Free Pascal — Advanced open source Pascal compiler for
Pascal and Object Pascal. GNU General Public License (6eccpouno)

6.3.2 Ilepevyenb nHGPOPMAIUOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHHUIIJIUHBI (MOY JIs)

155 yyeOHO-aAMUHHUCTPATUBHBII KOpIyC. yueOHas ayIuTOpHs JUId MPOBeACHUs y4eOHbIX 3aHsTuil Crienuanu3upoBaHHAs
Mebenb (24 mocafoYHBIX MECT), MarHUTHO-MapKepHas 10CKa, MHTEPAKTUBHAS AOcka, MynbTuMeana npoekrop (Toshiba),
3BYKOBBIE KOJIOHKH.
IIK: Intel i5-3470/8Gb — 12 wr., Intel i5-2400/8Gb — 2 wr., Intel 2 Duo E7200/4Gb — 2 mT. Bo3MOKHOCTH IOIKIIOYEHHS K
cetn MlHTEpHET M 00OecreyeHneM JOCTYIa B 3JIEKTPOHHYIO0 HH(pOpMaIMoOHHO-0pa3oBaTenbHylo cpeny PIPTY

8. METOAUYECKHUE MATEPHWAJIBI IO AUCHHUIIJIMHE (MOAYJIIO)

MeTOﬂI/I‘ICCKOG o0OecreueHHe JUCHUITIIIMHBI IPUBEACHO B MPUJIIOKCHUHN K pa60qel71 nporpaMme JUCHUITIMHBL (CM. JOKYMCHT

"Metoanueckue yKazaHus JucHuIuinHbl "TIporpaMMupoBaHie MUKPOKOHTPOIIEPOB').

JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NMOAMUCHIO

noannCcAHO ®rboy BO "PrPTY", PIPTY, Kopsuko Bsiuecnas
3ABEAYHOLLMM MeTtposuy, 3aBeaytowmin kadeapoit CAMP
KA®E/PbI

noannCcAHO ®rboy BO "PrPTY", PIPTY, Kopsuko Bsuecnas
3ABEAYIOLLNM MeTpoBuy, 3aBeaytowmin kadeapon CAMP
BbIMYCKAOLLIEMN

KA®E/PHI

NnoanncAHO ®reoy BO "PrPTY", PIPTY, Kopsuko Anekcelt
NMPOPEKTOPOM MO YP BsiuecnaBosud, MpopekTop Mo y4ebHoi paboTte

21.09.23 18:05 (MSK)

21.09.23 18:05 (MSK)

22.09.23 09:41 (MSK)

OnepaTtop 340 000 "KomnaHus "TeH3op"

MpocTtas noanucb

MpocTas nognuce

MpocTtas noanucb




