MUHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHUSA
POCCHMCKOM ®EJEPALINU
®denepanbHOE rOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTENBHOE YUPEKICHUE
BBICIIETO 00Opa30oBaHuUs
«BOpOHEKCKHUI TOCYJapCTBEHHBIM TEXHUYECKU YHUBEPCUTET

YTBepKIeHo

B cocraBe 00pa3oBaTebHON TPOrpaMMBI
YuebHo-MeToamueckum coetom BI'TY
21.02.2024r. IIpoTtokos Ne 6

PABOYAS ITPOT'PAMMA

MexaucuMmInHapHOro Kypca

MJIKO02.02 IIpocpammuposarue MUKPOKOHMPOLIEPOS

CnemunaabHocth: 09.02.01 KoMObrOTEPHBIE CUCTEMBI U KOMILJIEKCHI

KBaJII/I(l)I/IKaIII/Iﬂ BBIITYCKHHMKA. COCIIMAJINCT 10 KOMIBIOTCPHBIM CHUCTEMAM

HopmaTtuBHbIii cpok o0ydenusi: 3 rona 10 mecsdneB Ha 0a3e OCHOBHOIO
o01iero odopa3oBaHus

®opma 00y4YeHUA; OuHas

I'ox Hayasa moarorosku: 2024

[Iporpamma oOcyxneHa Ha 3acenanun Meroandeckoro copera CIIK

14.02.2024 roga Hpotokon Ne 6 ﬂ 74
IIpencenarens meToamdeckoro copera CIIK '

Cepreesa C.1

/ nHoonuco
[Iporpamma onodbpeHa Ha 3acenanuu negarorudeckoro copera CIIK

16.02.2024 rona IIpoTokon Ne 5
[Ipencenarens neparorunueckoro corera CIIK //(J // JlonmoBa H.A

noonuce

2024r.



[IporpaMMa MEXAMCUMILIMHAPHOTO Kypca pa3paboTraHa Ha ocHoBe denepanbHOrO
roCyJapCTBEHHOr0 00pa30BaTENbHOTO CTaHAapTa MO CHEHHAIbHOCTH CPEIHEro
npodeccuoHanbHOro 00pa30BaHMUS

09.02.01 KoMIIBOTEPHBIE CUCTEMBI 1 KOMILJIEKCHI

YTBEepKIACHHBIM TIpuKa3zoM MuHucrepcTBa npocseeHus Poccurickorn denepanun ot
25.05.2022 Ne 362

Opranumzauus-paspadoruuk: BI'TY

Pazpabotuuku:
[Tapenxnx Exena BuktopoBHa,

IIpCroaaBaTCIb BBICHIEN KBaJIH(,J[)I/IKaHHOHHOﬁ KaTCTrOpHUH
@®.11.0., yueHas crerneHb, 3BaHue, JOHKHOCTD




COJIEPKAHME

1 OBIIAA XAPAKTEPUCTUKA ITPOI'PAMMbBI MEXICHUITIJIIMHAPHOI'O
MOAYJIA 4
1.1 MecTo MEXANCIMILTHHAPHOTO MOIYJISl B CTPYKTYpE OCHOBHOM MpodeccruoHanbHOM

00pa30BaTEeNbHOM MPOTPAMMBI 4
1.2 TpeGoBanus K pe3yiabTaTaM OCBOCHHS MEXIUCIIUILUIMHAPHOTO MOTYJIS 4
1.3 KosnuecTBO 4acoB Ha OCBOCHHE MPOTrPaMMBbl MEKIUCITUIUTMHAPHOTO MOJTYJIS 5
2 CTPYKTYPA U COAEPXXAHUE MEXJIVNCHUITJIMHAPHOI'O MOAYJIA 4
2.1 O0beM MEXIUCIUIIMHAPHOTO MOIYJIS M BUBI Y4eOHOM paboThI 6

2.2 TemaTH4ECKHI IIAH U COJEPKAHNE MEKIUCITUTIIIMHAPHOTO MO IsIOwn6Ka! 3aknaaka
He onpegenena.3 Y CJIOBUS PEAJIM3ALINMN MEXINCHUITVIMHAPHOI'O MOAYJIA
12
3.1 TpeboBaHus K MaTepUaTbLHO-TEXHUYECKOMY 00ECIICUEHUIO 12
3.2. IlepeyeHbp HOPMATHUBHBIX MTPABOBBIX JOKYMEHTOB, OCHOBHOU U JTOIIOJIHUTEIBHON
y4eOHOH JTUTepaTyphl, HEOOXOIUMOM JIJIT OCBOCHHS MEKIUCIUIUIMHAPHOTO MOTyIIst 12
3.3. [lepeuenb nporpaMmMHOTO oOecneueHus, NpodhecCUOHANIBHBIX 0a3 IaHHBIX,
MH(OPMAIIMOHHBIX CIPABOYHBIX CUCTEM PECYPCOB MH(DPOPMALTMOHHO-
TEJIEKOMMYHUKALIMOHHOMN ceTH « UHTepHeT», He0OXOAUMBIX AJI1 OCBOCHUS

MEXIUCITUTUTHHAPHOTO MOTYJIS 12
3.4. OcoOeHHOCTH pean3ai MEXKIUCIUIUIMHAPHOTO MOIYJIS JIJIsl 00YUaIOIIMXCS U3
YyCjIa MHBAJIUJIOB U JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS 13

4 KOHTPOJIb U OHEHKA PE3VJIbTATOB OCBOEHU A
MEXINCLHAITVIMHAPHOI'O MOY JIA
14



1. OBIAA XAPAKTEPUCTUKA ITPOI'PAMMBI
MEXINCHUIIVIMHAPHOT' O KYPCA
MJIKO02.02 Ilpoepammuposarue MUKPOKOHMPOLIEPOS

1.1. Mecto AUCUMIUIMHBI B CTPYKType OCHOBHOH mnpodeccHOHAIbLHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI:

Mexaucunmmnaapasii kype MJIK02.02 IIporpamMmupoBaHue MHUKPOKOHTPOJIIEPOB
SBIISIETCS 4YacThio TMpodeccuoHanbHoro moxyias [IM02  mporpamMmbl HOATOTOBKH
crenuanucToB cpenHero 3seHa B coorBeTcTBUM ¢ @PI'OC no cnenuansrocty 09.02.01
CUCTEMBl M KOMIUIEKCBI B YaCTH OCBOCHHMS OCHOBHOTO BHJA JESATEIBHOCTH -
IIPOEKTUPOBAHNE YIPABJISIOIIUX POIPAMM KOMIIBIOTEPHBIX CUCTEM U KOMIUIEKCOB.

1.2. TpeGoBanus k pe3yabratam ocBoenuss M/IK:

UreHue JIeKIUH JOHKHO OCYIIECTBIATBCS B COOTBETCTBUM C  pabodeit
nporpammoii. Ilo kaxaoMy U3 pasliesoB NMPOYUTAHHOTO MaTepualia Ieaecoo0pa3Ho
NPUBECTU YOPAKHEHUS W/WIM 3a7aud ¢ [puMepaMd ux pemieHus. Yacts
TEOPETHUYECKOr0 MaTepHalia I0JKHA ObITh OTHECEHA Ha CAMOCTOATENbHYIO TPOPAOOTKY
cTyneHTamu. McueprnbIBalomiyue CBEICHUS O COJIEpKaHUU TeM (Pa3/iesioB) JEKIIMOHHBIX
3aHSTUNA MOYKHO HAaWTH B PEKOMEHYEMBIX JIJIsl U3YUEHUS TUCIUILIMHBI yueOHUKaX.

JlabopaTtopHble W TMPAKTUYECKUE 3aHATUS TPOBOASATCA B Jjaboparopuu. Ha
MPAaKTUYECKUX U JIa0OpPaTOPHBIX 3aHATUSX Tpynmna JeauTcs Ha noarpynmnel. K
BBITIOJTHEHUIO J1a00OpaTOpHOM pabOTHI CTYACHTHI AOMYCKAIOTCS MPU HAIUYUM Y HHUX
MOTOTOBJICHHBIX OJJAHKOB OTYETOB U TOCJIE YCIICITHOTO OTBETA HA BOIPOCHI, 3a/IaHHbBIE
mpernojiaBaresieM Mo COOTBETCTBYMOMEH TeMe. OTueThl 0hOpMIISIOTCS MO MPUHSTON B
CIIK d¢opme. PabGora cuuTaercssi IOJHOCTBIO BBITIOJHCHHOM TIOCIIE TIPOBEACHUS
HEOOXOJMMBIX OJKCHEPUMEHTAIBHBIX HCCIEOBAaHUN U 00pabOTKH  pe3yJbTaTOB
UCCIIEIOBAHUS.

Tekyuii KOHTPOJIb OCYIIECTBIISIETCS HA KOHTPOJBHO - YYETHBIX 3aHATUSX YCTHO
[0 WHIWBHUAYaJbHBIM BOMNpOCaM WIM NUCbMEHHO. C LeNbI0 OBJAJAECHUS YKa3aHHBIM
BUJIOM NMPO(HECCHOHANTBHOMN AESTEILHOCTH U COOTBETCTBYIOLIUMHU MPO(PECCHOHATBEHBIMU
KOMIIETEHLIUSIMU  OOYyYaroUIMiCAs B XOJI€ OCBOEHUS MNpodeCcCUOHATBHOTO MOMYJIS
JTOJIKEH:

3HATh:

— 31 meTroasl U IpueMbl (popManu3aIy U aIrOpUTMHU3AIINY 33]1a4;

— 32 a3biku popManuzaui GyHKIMOHAIBHBIX CHeU(pUKaIINiA;

— 33HoTanuMu W TPOTpaMMHBIE TPOIAYKTHI MJIsi TPpaQUUIECKOTO OTOOpaKECHUS

aJITOPUTMOB;

— 34anropuTMBbI pEIICHUS] TUTIOBBIX 33]1a4, 00JIACTH U CIIOCOOBI MX TPUMEHEHUS;

— 3S5cUHTaKCUC BBIOPAHHOTO  S3bIKAa  IMPOTPAMMHUPOBAHUS, OCOOCHHOCTH

MpPOTPAaMMUPOBAHUS HA OSTOM SI3bIKE, CTaHJAPTHBIE OWOIMOTEKH S3bIKA
MPOTPaMMUPOBAHNS;



— 36meTonosioruH pa3pabOTKU MPOTrPAMMHOTO OOECTICUCHHS;

yMeThb:
¥Y1 ucnosb3oBaTh METOMIBI U MpUeMbl (hOpMalIU3aIUU 33]1a4;
Y2 ucnosib30BaTh METO/IBI M PUEMBI AITOPUTMHU3ALMU TTOCTABJICHHBIX 33/1a4;
¥Y3 ucnonb3oBaTh MPOTPAMMHBIE MPOAYKTHI Ui Tpaduueckoro oToOpakeHus
aJIrOPUTMOB;
Y4 npuMeHsTh CTaHAAPTHBIE AJITOPUTMBI B COOTBETCTBYIOIIUX 00JIACTSIX;
YS npumeHsTh BBIOpaHHBIE S3BIKM MPOrPAMMHUPOBAHUS ISl  HAIMCAHUS
IPOrpPaMMHOI0 KOJIa;
Y6 wucnonb3oBaTh  BO3MOXXHOCTH  UMEIOIIECWCS  TEXHUYECKOM — W/Wiu
MIPOTPAMMHOM apXUTEKTYPHI;
UMeTh IPAKTHYECKHI ONbIT:
IT1 cocraBnenus popMaaTnu30BaHHBIX ONMMCAHUM PEIICHU MOCTAaBIECHHBIX 3aa4 B
COOTBETCTBHUM C TPEOOBAHUAMH TEXHUYECKOrO 3aJaHUs WM JAPYTUX NPUHATHIX B
OpraHu3alid HOPMATUBHBIX JOKYMEHTOB;
I12 pa3paboTKK aNropuTMOB PELIECHUS MOCTABICHHBIX 337a4 B COOTBETCTBUU C
TPEOOBAHUAMU TEXHUYECKOTO 3aJaHMsI WIM APYIHMX MNPUHATHIX B OpPraHHU3alUU
HOPMATHUBHBIX JOKYMEHTOB;
II3 npuBeneHUsT HAaMMEHOBAHMM IMEPEMEHHBIX, (DYHKIHM, KJIacCOB, CTPYKTYp
JAHHBIX H (alJIOB B COOTBETCTBUE C YCTAHOBJIEHHBIMU B OpraHu3alud
TpeOOBaAHUSIMU;
I14 HacTtpoliku U OOHOBJIEHHUS YCTAHOBJIEHHOI'O NPHUKJIAJHOTO MPOTrPAMMHOIO
o0ecCIIeYeHHS;

B  pesymbrare ocBoenus auctuiuimHbel - dopmupytorcs  obmue (OK) wu
npodeccuonansubie (I1K) komnerenun.

Kon HanmMeHoBaHue pe3ynbTaTa 00y4eHHUs
IK 2.1. | [IpoekTupoBaTh, pa3padaThIBaTh U OTJIAXKHBATH TPOTPAMMHBII KOJ MOTYJICH
YIPABISIONIUX MTPOTPAMM.
IIK2.2. | BpageTrs METOJaMU KOMaHTHOW pa3pabOTKH MPOrPaMMHBIX TPOJTYKTOB.
IIK2.3. | BBIMOTHATH HHTETPAITUIO0 MOJTYJICH B YIIPABJISIONIYIO IPOTPAMMY.
IIK2.4. | TectupoBaTh U BEpUPHUITMPOBATH BBITYCKH YIIPABJISIFOIIMX POTPaMM.
K 2.5. | BBINOJHATH YCTAaHOBKY M OOHOBJICHHE BEPCHI YIPABIIAIONIUX MTPOrpaMM (C
Y4€TOM MHUTPAIMU — MPU HEOOXOAUMOCTH).
OK 01 | BeibupaTh cioco0Obl pelieHus 3a1a4 npohecCuOHaIbHOMN 1eITeTbHOCTH
MMPUMCHUTCIIBHO K Pa3JIMYHBIM KOHTCKCTaM
OK 02 Hcnonn3oBathb COBpPEMCHHEIC CPCACTBA ITIOMCKA, aHAJIN3a 1 HHTCPITPETAIUN
uHpopMamy, 1 UHOOPMALMOHHbBIE TEXHOJIOTHH IS BBITIOJHEHUS 3a71a4
npohecCHOHABHON AESITEILHOCTH.
OK 03 | [TmanupoBaTh M peam30BbIBaTh COOCTBEHHOE MPOPECCHOHAIBHOE U TMYHOCTHOE

pa3BUTHE, TPEANPUHUMATENBCKYIO IEATEIBHOCTH B ITpoheccuonaibHOl cdepe,
UCIIOJIb30BATh 3HAHMS MO (PMHAHCOBOW rPaMOTHOCTH B Pa3IMYHBIX )KM3HEHHBIX




CUTyaluigx.

OK 04

O} dexTuBHO B3aMMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHBE M KOMaH/IE.

OK 05

OcyiecTBIASATh YCTHYIO U MUCbMEHHYI0 KOMMYHHKAIIUIO HA TOCYAapPCTBEHHOM SI3BIKE
Poccutickoit denepanun ¢ y4eTOM 0COOEHHOCTEHN COIMATBHOTO U KYJIBTYPHOTO
KOHTEKCTA.

OK 06

HpO}IBJ'ISITB I'paXXIaHCKO-IIATPUOTUYCCKYIO ITIO3UIHUI0, ICMOHCTPUPOBATL OCO3HAHHOC
MMOBCACHUC HAa OCHOBC TPAANIIHMOHHBIX 06H.[GLI€J'IOBG‘ICCKI/IX HeHHOCTeﬁ, B TOM 4HUCJIC C
YUC€TOM IrapMOHU3aAINH MCKHAIMUOHAJIIBHBIX U MCKPCIUTHUO3HBIX OTHOIJ_ICHI/If/'I,
IMPUMCHATDL CTAHAAPTHI AHTUKOPPYIILIUOHHOT'O ITIOBCACHUA.

OK 07

CopeiicTBOBAaTh COXPAHEHUIO OKPY KAIOILEN Cpelibl, pecypcocOepeKeHHIO,
OPUMEHSTh 3HaHUSI 00 N3MEHEHUH KJIMMaTa, IPUHIIUIIEI OepeKIMBOr0 MPOU3BOJICTRA,
3(pPEKTUBHO JeHCTBOBAThH B UPE3BhIUAIHBIX CUTYALIUSX.

OK 08

Hcnonb3oBath cpeacTBa GU3NUECKON KYJIBTYPHI 111 COXPAHEHUS U YKPETIIICHUS
3JI0pOBBSA B Ipoliecce MpodeccCHoHaIbHOM NeTETHbHOCTH U MOAepKAHUS
HE0OXOAMMOTO YPOBHS (PU3UYECKON TOATOTOBICHHOCTH.

OK 09

[Tonb3oBaThest MpodecCHOHABHOM TOKyMEHTAIUEH Ha TOCYJapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX.

1.3. Kostn4yecTBO 4acoB Ha ocBoeHue nporpammbl M/IK:
MaxkcumanbHas yaeOHasi Harpy3ka - 46 yacoB, B TOM YHCIIE:
OOs3aTenbHasg 4acTh — 26 4acos;

BapuaruBnas yacts - 20 yacos.

OO0BEM PaKTHUECKOH MOATOTOBKH - 46 4acoB.




2. CTPYKTYPA U COAEP KAHUE MJIK
2.1 O6bem MK u BuabI yueOHOH padoThI

Buj yueoHoii paGoTnl O0bem B Tom uncie
4acoB B (popme
MNPAKTHIECKO
U NMOATrOTOBKH
O0beM padoThI 00Yy4aKOIIUXCH B AKAIeMHYEeCKHUX 46 46
yacax (Bcero)
O0bem padoThl 00yYaKOIIMXCH BO B3aUMOACHCTBHH 36 36

¢ mpenojaanarejem (Bcero)

B TOM 4HUCJIC:

JIeKIIMOHHBIE 3aHATUS 24 56
JlabopaTopHbIie pabOThI 12 68
CamocrosiTeqibHasi padoTa o0yuarouierocs (Bcero) ¢ 10 10

000CHOBaHHEM pacuera BpEMEHH, 3aTPA4YUBaACMOI0
Ha €¢ BBINIOJTHCHHE

B Ttom uucie:

U3y4YeHHUE Y4eOHOT0/TEOPETUIECKOTO MaTepHraia 5 15
(MO KOHCIIEKTaM JIEKIUi1), U3y4YeHUE OCHOBHOU U
JOTIOJIHUTEIBHOM JINTEPATYPBI

(@]

MOJITOTOBKA K JJAOOPAaTOPHBIM padoTam 10

KoncyabsTanumn 0 0

Hrorosasi arrecranus B (popme

7 ceMecTp - 3a4eT C OLICHKOM




2.2TemaTnyeckuii i1an u coaep:;kanue M/IK

HanmeHnoBaHue pa3iejioB u
TEM

Collepmalme yqeﬁﬂoro MartrepuaJja, IPAKTHYCCKHUE 3AHATUS, CAMOCTOATE/IbHAsA paﬁora oﬁyqalomnxcn

0O0BLeM yacoB

DopmupyeMble
3HAHUSA U
yMeHHUS,

NPAKTUHYEeCKUI

1

2

onbIT, OK, IIK
4

Tema 1.1
OcoGenHnocTu
NMPorpaMMHUPOBaHUSA
MHKPOKOHTPOJLJIEPOB
STM32 niun anajioros

Coaep:xanue yueOHOro MaTepuasa

1.IIpuHIUITEI TOCTPOSHHUS IIPOTPaMM JUTS MUKPOKOHTpOJUIepoB. CpezcTBa MporpaMMHUPOBaHUS U OTIIAIKH.
2.IlpaBuia cocTaBiIeHUs aNrOPUTMOB. THITBI arOpUTMOB. J{MarpaMMbl COCTOSTHHUI.
KoneunsiiiaBromar..OcoO0€HHOCTH CHHTaKcHca Juis iporpaMM Ha MK

B TOM uMcJIe IPAKTHYECKUX U J1a00pATOPHBIX 3aHATHH

JlabopatopHras pabota Ne 1. CocTaBneHre IpOCTEHINETro aaropuTMa MporpaMMEl TS CHCTeMBI Ha ocHOBe MK.
Cocrasnenne rpada KOHEIHOT'O aBTOMATa CI0XKHOTO anropurMa Juist cucremsl Ha ocHoBe MK. CocraBnenne
TaOIHIBl KOHEYHOTO aBTOMATA CI0KHOTO aIrOPUTMA AJIsI CHCcTeMBI Ha ocHoBe MK

CamocTosiTeJibHasi padoTa 00y4arouuxcs
Pabora ¢ KOHCIEKTOM JIEKIHA.

OK 01- OK 09
K 2.1-2.5
31-36
Y1-Y6
I11-114

Tema 1.2
MoayabHoe
NporpaMMupoBaHue
MHKPOKOHTPOJLJIEPOB
STM32 uiamn aHAJI0TOB

Conep:kaHne yueOHOT0 MaTepHaJia

3.BricokoypoBHeBbie Oubanoreku HAL. CuHTakcHC 1 a0IOHBI IPOrpaMM M IPOTPAMMHBIX MOZYJIEH.
Crpykrypa npoekra. Cpena nporpammupoBanus CubelDE wnn ananoru.

4 Tlamsate MK. Pabota ¢ mogynem MK B nporpamme. ANropuTMbl, CHHTAKCUC U IA0JIOHBI IPOrpaMM U
nporpamMMHBbIX Mozyineit. TlToncucrema BBoga/BeiBosa MK. Pabota ¢ moaynem MK B nporpamme. ANropuTMBL,
CHHTAKCHC M I1a0JI0HbI IPOTrPaMM U NPOTPAMMHBIX MOJTyJIEH.

5.IlocnenoBarenpubie nHTEpdeiickt MK. Pabora ¢ Moxynem MK B mporpamMme. ANTOPUTMEL, CHHTAKCHC H
1a0JI0HBI TPOTPAMM M IIPOTPAMMHBIX MOYJIEH.

6.Cucrema npepeiBanmii MK. Pa6ora ¢ moxynem MK B mporpamme. Taiimepsr caetunkn MK. Moayne DMA.
ANTOPUTMBI, CHHTAKCHC 1 Ma0IOHBI IPOTpaMM U ITPOTPAMMHBIX MOJYJIEH.

7. Cunxponnsie nHTepdeiicel MK. Pexxumer morpednenus MK. Pabdora ¢ aermneit mamsteio B8 MK. Pabora ¢
MmoyineM MK B mporpamme. ANTOpUTMBI, CHHTAKCHUC U IAOIOHBI IPOTPaMM U IPOTPaMMHBIX MOTYJIEH.
8.ALIII/ITAIT MK. USB B MK. BricokoypoBuessie cteki B MK. Pabota ¢ moayinem MK B porpamme.
AJNTOPUTMBI, CHHTAKCUC U IIa0JIOHBI IPOIPaMM M IPOTPAMMHBIX MOJTyJIECH.

B TOM uHc/Ie IPAKTHYECKHUX U 1a00pATOPHBIX 3aHATHI

Jla6opatophast padota Ne 2. Pabora ¢ namsreio MK Ha BeicokoypoBHeBOM si3bike (C/C++). TUOBbIE ajJropuTMbl
U IPOTpaMMHBIE MOTYTTH

JlabopatopHnas padorta Ne 3. Pabora ¢ moacuctemoii BBoga/BeiBoga MK Ha BeICOKOYypoBHEBOM si3bike (C/C++).
TuroBble anropuT™Mbl ¥ IPOTPAMMHBIE MOJTYJIH

Jlabopatopnast padota Ne 4. Pabora ¢ nmocnenoBarensHbIM nHTEpdeiicom MK Ha BEICOKOYpOBHEBOM SI3BIKE
(C/C++). TunoBble anropuTMbI U TPOTPAMMHBIE MOJTYJIH

Jlabopatopnast padota Ne 5. Pabota ¢ cucremoit npepeisanuii MK Ha BbicOKOypoBHEBOM si3bike (C/C++).
TuroBble anropuT™MBl M IPOIPAaMMHBIE MOJTYIIH

JlabopaTopnast padota Ne 6. Pabota c taiimepamu cueryrkamu MK Ha BricokoypoBHEBOM s13bike (C/C++).
TuroBbIe anropuTMBI M IPOTPAaMMHBIE MOJTYIIN

NN

NN NN

CamocTosiTeJibHasi padoTa 00y4arouuXxcst
IToaroToBka K ImpakTHYeckoi pabdote
PaboTa ¢ KOHCIIEKTOM JIEKIIHUI.

OK 01- OK 09
K 2.1-2.5
31-36
Y1-Y6
I11-114




Tema 1.3

Cojaep:xaHue yueOHOr0 MaTepHaJa

ABTOMAaTH3ANUS 9. OcHOBBI IOCTPOCHHUS CUCTEM yIpasieHus. [[puHINIbBI 1 3aKoHBI ynpaBieHuss. OOpaTHbIE CBA3M.
MPOIECCOB HA OCHOBE 10 OcHOBBI co3/1aHMs ATITOPUTMOB M IPOTpaMM JJIs B3auMo ieiicTBHs cucteM Ha ocHoBe MK ¢ nonbe3oBareniem. 2
CHCTEM ¢ 11.OcHOBBI cO37aHUS aITOPUTMOB U MPOTPAMM IS B3aUMOJICHCTBUS crcTeM Ha ocHOBe MK ¢ BHEITHUM MUPOM 2 OK 01- OK 09
MHKPOKOHTpOJLIepaMy | 13 OCHOBE HU3KOYPOBHEBBIX H BBICOKOYPOBHEBEIX CEHCOPOB. 2 K 2.1-2.5
STM32 Win AHAJOIOB 12. OcHOBEBI CO3JJaHUS AITOPUTMOB M IIPOTPaMM JUTsl B3aUMOJIeHCTBHS cucteM Ha ocHoBe MK 1o 2 31- 36
TEJICKOMMYHHKALOHHBIM CETSIMH C IPYTMMH BBEIYHCIUTEILHBIMUA CHCTEMaMHU Y1-Y6
I11-114
CamocrosiTe1bHast padoTa 00y4alouXcs
[MoaroroBka k npakTuieckon pabore 2
PaboTa c KOHCIIEKTOM JICKIUH.
KoncyabTanun 0
Bcero

46




3. YCJIOBUSA PEAJIMBALIMU MK

3.1. TpeOoBanusi K MUHUMAJBLHOMY MATEPUAIBLHO-TEXHUYECKOMY
o0ecnmeYeHNIo

Peanuzanmst M&XIUCIUILUTMHAPHOTO Kypca TpeOyeT HaTu4usl YI4eOHBIX ayIUTOPHMA
JUIA TIPOBEACHUS JIEKIMA W JIA0OpATOPHBIX  3aHATHHA, TEKYIIETO KOHTPOJS |
IPOMEKYTOUYHOU aTTECTAINH, TPYNIOBBIX U WHAUBHUIYAIbHBIX KOHCYIbTAITHH.

O6opynoBaHue y4eOHbIX ayJUTOPHUH:

- pabodee MecTo IpenoaaBares (CTo, CTyN);

- paboume MecTa 00yJaroIIMXcs (CTOJIbI, CTYJIbS)

Aynuropuu AJis IPOBEIEHUS Ta00OPaTOPHBIX 3aHATHI — KOMIIBIOTEPHBIN KJIacc.

3.2. IlepeyeHb HOPMATHBHBLIX IPABOBBIX JOKYMEHTOB, OCHOBHOH W
AOMOJIHUTENbHON  y4eOHOH  JMTepaTypbl, HeO0XOAMMON /JJH  OCBOCHHS
MEKIMCHUIIMHAPHOI0 Kypca.

a) Hopmamueno-npaeoevie akmui:

1. Tpuka3 Ne 413 Muno6pnayku Poccuu ot 17.05.2012 r «O6 yTBepKaeHUU
dbenepallbHOTO TOCYAapPCTBEHHOTO 00pa30BaTENIbHOIO CTaHJapTa CPEAHEro
o01ero oOGpa3oBaHuUs».

2. Tlpuxa3 Ne 362 MunucrepcTtBa npocsemeHusi Poccuiickoit degeparuu ot 25
Mass 2022 r. «OO0 yTBepkIeHUM (eaepaIbHOTO TOCYJIapCTBEHHOTO
00pa3oBaTEILHOIO CTaHAapTa CPeaHEro MPoQPeCcCUOHaILHOI0 00pa3oBaHus MO
cnennasibHOCTH 09.02.01 KoMIIBIOTEPHBIE CUCTEMBI M KOMILIEKCHD).

3. Ilpuka3z MunucrepcTBa npocBemenus Poccuiickoit @enepanun «O BHECCHHUH
U3MEHEHUH B (efiepalbHble rOCYJapCTBEHHbIE 00pa30BaTEIbHbIE CTAHIAPTHI
cpeaHero mpodeccuoHaIbHOro oOpazoBaHus» ot 17 gexadps 2020 r. Ne 747

0) OcHO6HbBIE UCMOYHUKU:

1. CaxueB, A. M. MukponpoliecCopHble CUCTEMBI: IU(PPOBHIE YCTPOUCTBA U
MUKPOIPOIECCOPHI :  YYeOHUK JUIisi CpeaHero mpodeccuoHanbHOro 0o0Opa3oBaHus /
A. M. CaxueB. — 3-¢ usm., mepepad. m jgom. — Mocksa : M3gatensctBo FOpaiiT,

2023. — 148 c. — (Ilpodeccuonanpsuoe obpaszoBanme). — ISBN 978-5-534-18601-7.
— Texkct : anextponHHsIii / OOpa3zoBarenbHas miaTdopma KOpaiit [caiT].

2. Konomikuna, . E. Mmxenepuas rpaduka. CAD : yd4eOHUK U TIPAKTUKYM IS
cpeanero mnpodeccuonansHoro odpaszopanus / U. E. Komomkuna, B. A. CenesneB. —
MockBa :  MsmarensctBo  IOpaiit, 2023.— 220c.—  (IIpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-12484-2. — Tekct : dJIEKTpOHHBIA  //
Oo6pazoBatenpHas wiardgopma KOpaiit [caitT

3. Konomkuna, . E. Mmxenepuas rpaduka. CAD : y4eOHUK U TIPAKTUKYM IS
cpeanero npodeccuonansHoro odpaszopanus / U. E. Komomkuna, B. A. CenesneB. —
Mocksa :  WsmarenbctBo  IOpaiit, 2023.— 220c.—  (IIpodeccruonanbHoe



obpaszoBanme). —  ISBN 978-5-534-12484-2. — Tekct : DJCKTpOHHBIH  //
O6pazoBartenbHas maatdopma FOpaitt [caitT].

6) /lonoanumenvnvlie ucmouyHuKku:

1. Konomxkuna, U. E. Nmxenepnas rpaduxa. CAD : yueOHUK U MPaKTUKyM
TUTS CpeIHero poeccCHoHaTBEHOTO oOpa3oBaHus / . E. KonomikuHa,
B. A. Cene3neB. —  MockBa:  WMsmarensctBo  FOpaiit, 2023.— 220c.—
(ITpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-12484-2. — Tekct
aNeKTpoHHbIH // OOpa3oBaTenbHas miardopma FOpait [cailt].

3.3 IlepeyeHbp MNPOrpaMMHOI0 obecredeHusi, NPodecCHOHAIbHBIX 0a3
AAHHBIX, MHPOPMALMOHHBIX CIHPABOYHbLIX CHUCTEM PecypcoB HHPOPMAUUOHHO-
TeHeKOMMyHHKaHHOHHOﬁ ceTn «I/IHTepHeT», HCOﬁXOI{I/IMLIX OJIA 0CBOCHUA
MEKIUCHUILIMHAPHOTO Kypca

HNuTepHeT- pecypcesbi:
https://bibl.cchgeu.ru/catalog/
https://profspo.ru/
https://urait.ru/
https://elibrary.ru/
https://rusneb.ru/
https://gostexpert.ru/
https://cyberleninka.ru/
https://www.consultant.ru/
http://www.mathematics.ru

3.4. OcoOeHHOCTH peaju3alUU AUCHMILUIMHBI JJI1 00YyYAKIUMXCH U3 YUCIA
UHBAJINI0B U JIUI C OTPAHMYEHHBIMH BO3MOKHOCTSAMHU 3/10POBbS

I[Ipuy oOydyeHun JMI] C  OrPAaHUYCHHBIMHM  BO3MOXHOCTSIMH  3JI0POBbBSI,
IpeIyCMaTPUBACTCS WHAUBUTYIbHBIN TpaduK 00ydeHHUs.

NHBanuapl w1 auIa ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbsI 00€CIICUEHBI
NeYaTHHIMU W DJCKTPOHHBIMU  OOpa3oBaTeNbHBIMH  pecypcamMu B ¢opmax,
aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 310POBBSL.

JInst  OCYyHIECTBIIEHHSI TMPOUEAYp TEKYIIEr0 KOHTPOJs YCIEBAaEMOCTH U
IPOMEKYTOYHOM aTTeCcTallMi OO0y4YaroIIMXCS CO3/at0Tcs (OHABI OIEHOYHBIX CPEJICTB,
aJanTUPOBAHHBIC IS MHBAIMJIOB U JIUIl C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBBS
U TO3BOJISIIONIME OIICHUTh JIOCTIDKCHHE HWMHM 3alUIAaHUPOBAHHBIX B OCHOBHOM
0o0pa3oBaTeIbHON MpOTpaMMe PE3yIbTaTOB OOYUYEHHS U YpPOBEHb C(HOPMUPOBAHHOCTH
BCEX KOMIIETEHIIUM, 3asIBJICHHBIX B 00Pa30BaTEJIbHOM MporpamMmme.


https://bibl.cchgeu.ru/catalog/
https://elibrary.ru/
https://rusneb.ru/
https://gostexpert.ru/
https://cyberleninka.ru/
https://www.consultant.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
MEKANCHUIIVINHAPHOI'O KYPCA

KoHTpons u oOlieHKa pe3ylbTaTOB OCBOCHHS MEXAUCHUIUIMHAPHOTO Kypca
OCYIIECTBIISICTCSl MPENoJiaBaTejeM B MPOIECCe MPOBEICHUS ayIUTOPHBIX 3aHITHH, a
TaK>K€ BBIMOJTHEHHUS 00YJaIOIUMHUCSA CAMOCTOSITEIBHON paOOTHI.

Or1eHKa KauecTBa OCBOCHUS MPOTPAMMBbl MEKIUCIIUTUIMHAPHOTO Kypca BKJIIOYAET
TEKyIIM KOHTPOJb YCHEBAEMOCTH, MPOMEXKYTOUHYIO AaTTECTAllMI0 MO pe3yibTaTaM
OCBOEHHSI MEXJIMCIUIUIMHAPHOTO Kypca.

Pe3yabTaThl 00yueHus @DopMbI U METOAbI KOHTPOJISI M
(ocBOEHHbIE YMEHMSl, YCBOCHHbIE 3HAHUS) OLIEHKH Pe3yJIbTATOB 00yYeHUsl

B PE3YIbTATC OCBOCHU A AW CIMILINHBI 06yqa}omm71051 OOJIDKEH YMCTB!

- ¥1 wucnonb3oBaTh METOALI W MPUEMBI (opMaTu3aluu | - HaO0III0IeHNE 51 OLICHKA
3a1ad; pe3ynbTaToB  paboThl B XOJe

- Y2 ucnonp30BaTh METOJbI U MPUEMBI AITOPUTMU3ALUN | BHIIOJHCHUS MPAKTUYECKOU
IIOCTABJIEHHBIX 3a7aY; paboThI;

- ¥3 wucnonb3oBaTh MOPOrpaMMHBIC TPOAYKTHI IS | - HaOJII0/ICHUE u OLICHKa
rpau4IecKoro 0TOOPaKEHUsI AITOPUTMOB; pe3ynbTaToB  paboThl B XOJe

- VY4 NPUMEHATH CTaHJapTHBIE aICOPUTMBI B | BBIIIOJIHEHUS nabopaTopHOI
COOTBETCTBYIOIIUX O0JIACTSX; padoThI;

- VS5 npumeHsTh BHIOpaHHBIC SI3BIKM MPOTPAMMHUPOBAHUS | - pOBEPKa pe3yIbTaTOB
JUIA HAlTMCAHMA IIPOrPaMMHOTO KOJa, CaMOCTOSITEILHOU paboThI

- Y6 HCTI0JIBb30BaTh BO3MOKHOCTH UMCIOIICHCS | CcTy/IeHTa;

TEXHUYECKON M/UIIN HpOI’paMMHOI‘/‘I APXUTCKTYPbI; - IPOMEXKYTOYHAA aTTECTALu.

B PE3YJIbTAaTC OCBOCHU S NUCIHUIIIINHBI O6yanOIHHﬁCH JOJDKCH 3HATh:

- YCTHBIN ¥ MMCBMEHHBIN OIIPOC;
- BBICTYIUIEHHE C [OKJIaJaMu U

- 31 meToap! 1 TpueMsbl (HOpMaAITU3ALUHN U
QITOPUTMHU3ALIMY 3aa4;

— 32 s3eiku  opmanuzanuu  GYHKIIMOHATIBHBIX COOOIIEHUAMH;
crenupuKanui; - MpoBEpKa pEe3yIbTaTOB
— 33 HoTaMM M TIPOTPAMMHbIE HPOJAYKTHl Jjisi | CAMOCTOATEIEHOM paborsl
rpaU4IecKOro OTOOPAKEHUS AITOPUTMOB; CTyACHTA,

— 34 anropuTMbl pelIeHUs] TUIOBBIX 3a/1a4, o0yacTH u | -~ IPOMEXKYTOUHAs aTTeCTallUs.

CHOCOOBI X MPUMEHEHHUS;
- 35 cuHTakcuc BBIOPAHHOTO $I3bIKA MPOTPAMMHUPOBAHMUSA,
0COOEHHOCTH MPOTPAMMHUPOBAHHUS HA STOM SI3bIKE

- 36 Mmeronmosoruu  pa3pabOTKH  MPOrPaMMHOIO
o0OecIeueHus;
B pe3ynbrare ocBoeHus yueOHON AUCHUIIMHBI 00YJarOIUiics JOHKEH UMETh MPAKTUYECKUHN OMBIT:
— II1 cocraBneHus (QOpPMaAIN30BAHHBIX  ONHUCAHUM | - HabJto1eHne 51 OLICHKA
pelIeHUH TOCTaBIEHHBIX 337ady B COOTBETCTBHUHM C | Pe3YyNbTAaTOB pPabOTBl B  XOJe
TpeboBaHusMU T3 WM APYrHX NPUHSATHIX B OPraHHW3AlWU | BHIIONHEHHS  TPAKTUYECKOH |

HOPMATUBHBIX TOKYMCHTOB;, HaGOpaTOpHOﬁ pa60T;

— II2 pa3paboTku aNropuTMOB pEIIeHUs OCTABICHHBIX | -

3aga4d B COOTBECTCTBHUHU C TpC6OBaHI/I$IMI/I T3 wnmm APpyrux
IMPUHATBIX B OpraHu3aliii HOPMATHUBHBIX JOKYMCHTOB,

— II3 npuBeneHHMs  HAaWMEHOBAaHUN  IEPEMEHHBIX,
GyHKIMHI, KIaccoB, CTPYKTYp JaHHBIX H (ailjloB B
COOTBETCTBHE C  YCTAaHOBJICHHBIMM B  OpraHU3alUHU
TpeOOBaHUSIMU;

— II4 HacTpoiiku U OOHOBIIEHHS YCTaHOBJIEHHOT'O
MPUKIIATHOTO MPOTPAMMHOI0 00ECIIeUEHNS;

BBICTYIUICHHE C JOKJIAJIaMU U
COOOIIIEHUSIMH;

- poBepKa pe3yIbTaToB
CaMOCTOSTEJILHOM paboTHI
CTY/CHTA,;

- IPOMCIKYTOYHAA aTTCCTAllU.




Pa3patGorumk:

OI'bOY BO «BI'TY», mnpenopaBatelnb ,ﬁ/ E.B.ITapeunkux
N

PykoBoauTeib 00pa3oBaTe/ibHOM MPOrPaMMBbl

OI'BOY BO «BI'TY», mnpenopaBateinb E.B.[Tapenkux
N

JKCnepT
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