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PABOYASI IIPOTPAMMA ITPOU3BOJCTBEHHOM NPAKTUKH
(II1.04 IO MPOPUJIIO CIIELIUAJIBHOCTHN)

IIM.04 TIPOI'PAMMUHWPOBAHUE BCTPAUBAEMbBIX CUCTEM
C UCITIOJIb3OBAHUEM UHTEI'PUPOBAHHBIX CPEJl PASBPABOTKH

IIporpamma noAroTOBKH CHENHMAJINCTOB CPETHEr0 3BeHa

11.02.17 Pa3pa6oTKa 3JIeKTPOHHBIX YCTPOCTB U CHCTEM
Cpennee npogeccuoHaibHoe 00pa3oBaHmne
Kpamupukanus pinyckHuka TexHuk

Ounas ¢popma 00y4eHnust

Hanbumk, 2023 1.



Pabouass mporpamma MpOM3BOJCTBEHHON MPAKTHKH IO MPO(HECCHOHATBHOMY MOJIYIIO
«IIporpaMmMupoBaHHe BCTPaBaeMbIX CHCTEM C HCIOJb30BaHMEM HHTETPUPOBAHHBIX cpejl
pa3paboTkm» pazpaboTaHa Ha ocHoBaHUU DenepanbHOro rocy1apCTBEHHOT0 00pa30BaTEIbHOIO
CTaHJapTa CpeaHero mpodeccuoHaIbHOro 00pazoBanus no cnermanbHocT 11.02.17 Pa3pabot-
Ka 2JIEKTPOHHBIX YCTPOMCTB U CUCTEM, yTBEepKAeHHOro IIpukazom Munnpocsemenus Poccun ot
02.06.2022 Ne 392, yyeOHOT0 mjiaHa 1o IporpaMme MoAroTOBKH CIIELUAINCTOB CPETHETO 3BEHA.

Pa3paborunk: Tiynos 3.A., mpenogaBaTelb.
Pabouast mporpamma yueOHOM TUCIUIITMHBI paCCMOTPEHA U 0JI00peHa Ha 3acelaHuu
K KommbroTepHbIX crcTeM, HHPOPMAITMOHHON 0€30IaCHOCTH U pa3paboTKH JIeK-

TPOHHBIX YCTPOMCTB

IMporokom Ne 10 ot « 01 » _ mrorst 2023 1.

[Ipencenarens LK 7/ Tnynos 3.A.
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COJIEP’KAHUE

ITACIIOPT PABOYEN ITPOI'PAMMBI I[TPAKTHUKH

PE3VJIbTATBI OCBOEHUA ITPAKTUKU

TEMATUYECKUU ITIJIAH U COJJEPXXAHUE ITPAKTUKU
YCJIOBUS PEAJIM3ALIMM PABOYEN ITPOTPAMMBI ITIPAKTHUKH

KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHHSI ITPAKTHKH
(BUIAA TTPOOECCHUOHAJIbBHOU AEATEJIBHOCTN)



1. HACIIOPT PABOYEM IMPOT'PAMMBI IIPKTUKHA

IIpounssoacrBennast npakTuka [IM.03 BoinosiHeHue HacTPOIKH, peryJIMPOBKH, AHA-
THOCTUKH, PEMOHTA M HCHBITAHUN JJIEKTPOHHBIX YCTPOMCTB U CHCTEM.

1.1 O6sn1acTh NpUMeHEeHNs MPOrPaMMBbI
[IporpaMma NpOM3BOACTBEHHOM NPAKTUKU SBJSIETCS YacThlO IPOrPaMMbl  MOJATOTOBKU
CIEIMAJIUCTOB CPEHEro 3BeHa M paszpadorana B cooTBercTBUM ¢ PI'OC mo cnenumanbHOCTH
CITO 11.02.17 Pa3paboTka 3JIEKTPOHHBIX yCTPOWCTB W CHUCTEM B YAaCTH OCBOCHHS OCHOBHOTO
Buga npodeccuonanbHoi nesrenpHoctn (BILJI): BeimonHneHnne HACTpOKH, pPEryIHpOBKH,
JIMarHOCTUKY, PEMOHTA U MCIIBITAHUI JIEKTPOHHBIX ycTpoiicTB u cuctem (I1K 4.2).

1.2. MecTo nporpaMmbl IPOU3BOACTBEHHOI NPAKTHKH B CTPYKTYpe NPOrpaMMbl OAT0-
TOBKH CIIELIMAJIMCTOB CPE/IHEr0 3BeHAa:
PabGouas mporpamMma MpOU3BOJICTBEHHOM MNPAKTUKU BXOAUT B TNPOQPECCHOHAIBHBI MOJIYJb
IM.04 IIporpammupoBanue BCTPauBaeMbIX cucTemM c HCIOJIb30BaHHEM
HHTETPUPOBAHHBIX cpe/l pa3padoTKu.

1.3 Iesan 1 3a1a4M NPOU3BOACTBEHHOM NPAKTUKHU

[IpousBocTBEHHAs MPAKTUKA SBISETCS 00s3aTeIbHBIM KOMIIOHEHTOM MpodeccuoHamb-
Horo moxayis «IIporpamMmMmupoBaHue BCTPAaMBAEMbIX CHCTEM C HMCIOJb30BAHHEM HHTEIPH-
POBaHHBIX cpea pa3padorku» s crnenuanbHocTu 11.02.17 Pa3paboTka 37e€KTpOHHBIX
YCTPOMCTB M CHUCTEM, OOYCIIaBIMBAIOIIMM YMEHUSI U HaBBIKU Ul IPOPECCHOHATBHOMN JesATeNb-
HOCTH BBIITyCKHHKA.
B pesynbrare npoxoxkaeHus MPaKTUKU CTYICHT JOJDKEH
HMeTh NPAKTHYECKUH ONbIT:
- (hopManu3anuu M aArOPUTMHU3ALNN IOCTABJIECHHBIX 3a/1a4;
- HaIllUCaHUs IPOrPaMMHOI0 KOJia C HCIIOJIB30BAHKUEM SI3BIKOB IIPOrPAMMMPOBAHMS, OIIPEEIIe-
HUS U MaHUITYJIMPOBAHUS JaHHBIMY;
- o(opMIIEHHSI TPOIPaMMHOI0 KOJIa B COOTBETCTBUU C YCTaHOBJICHHBIMH TPEOOBAHUSAMU;
- IPOBEPKH U OTJIAAKH IPOTPaMMHOI0 KOJa;
- pa3paboTKu NpoLesyp NPOBEPKU pabOTOCIOCOOHOCTH M U3MEPEHUS XapaKTEPUCTUK IIPO-
IPaMMHOr0 00ecreYeHus;
- pa3pabOTKH TECTOBBIX HAOOPOB JIaHHBIX;
- IPOBEPKH pabOTOCIIOCOOHOCTH MTPOrPaMMHOI0 00eCeueHMs;
- pepakTopuHIa U ONTUMH3ALUY IPOrPAMMHOI0O KOJIa;
- ucnpasieHus 1e(eKToB, 3aQpUKCUPOBAHHBIX B 0a3e JaHHBIX J1e(EKTOB
yMeTh:
- COCTABJIATH NIPOrPAMMBI Ha A3BIKE IPOrPAMMUPOBAHMUS ISl BCTPAUBAEMBIX CUCTEM;
- IPUMEHATD CTAaHAAPTHBIE AITOPUTMbI U KOHCTPYKIIUH SA3bIKA IPOrPaMMUPOBAHUS;
- BBIOMpATh MUKPOKOHTPOJIIEP /U1l KOHKPETHOH 3a/1aui BCTPAauBAaeMON CUCTEMBI;
- BBINIOJIHATH TPEOOBAaHUS TEXHUYECKOT' 0 33/1aHUS 110 MPOrPAMMUPOBAHHUIO BCTPAUBAEMBIX CH-
CTEM;
- CO3/1aBaTh U OTJIAXKUBATh IIPOrpaMMbl PEAJIBHOI'O BPEMEHH CPEACTBAMU ITPOrPaMMHOM dIMYJIs-
LMY U Ha allllapaTHbIX MaKeTax;
- HaXO/IUTh OUIMOKU B MPOTPAMMHOM KOJI€ JIJIsl BCTPAaUBAaEMOM CUCTEMBI
U OLICHUBATH CTEIIEHb UX KPUTUYHOCTH;
- IPOU3BOANUTH TECTUPOBAHHE U OTJIAJKY BCTPAaUBAEMbIX CUCTEM Ha 0a3e MUKPOKOHTPOJLIEPOB;
- BBISIBJIAITH IPUYMHBI HEUCTIPABHOCTEH nepudepuitHpIX MOIyJIel BCTpAaUBAEMbIX CHCTEM.
3HATB:
- 6a30Bas (PyHKIIMOHAIBHAS CXeMa MUKPOIPOIIECCOPHON CHCTEMBI;
- Ha3HAYEHUE W MPUHLMI JeicTBUs cocTaBHBIX O50koB MIIC;



- pexxumsl pabotsl MIIC;

- ciocoObl opraamu3anuu cBsi3u MIIC ¢ BHemHel cpenoit (MCIIONHUTENHBIMI YCTPOUCTBAMH);
- CTPYKTYpa TUIIOBOM CUCTEMBI yIIPaBJIEHUS (MUKPOKOHTPOJLIED);

- OpraHu3alys MUKPOKOHTPOJIJIEPHBIX CUCTEM,;

- COCTaB MUKPOKOHTPOJIIEPA, HA3HAYCHHE €T0 (PYyHKIIMOHAIBHBIX OJIOKOB;

- CUHTaKCHC U OCHOBHBIE KOHCTPYKIIMU SI3bIKa IPOrPaMMHUPOBaHMUSI JIJ1s1 BCTPAaUBAEMOM CHCTEMBI;
- CTPYKTYpa THUIIOBOM BCTpauBaeMoOi CUCTEMBI Ha 0a3e MUKPOKOHTpOJUIEpa

U OpraHU3alK TAKUX CUCTEM;

- 0cOOEHHOCTU IPOrPaMMHUPOBAHUS BCTPAUBAEMbBIX CUCTEM PEAJILHOTO BPEMEHU;

- METOJIbl IPOTPAMMHOM peaTn3auy TUIIOBBIX (PYHKIIHMIA yIpaBIIeHUS;

- Kiaccuukanys, ooue NPUHIUIBI TOCTPOCHUS U PU3NYECKUE OCHOB padOThI epUpEepUnHbIX
MOJ1yJIel BCTPaUBAEMbIX CHCTEM;

- CIIOCOOBI MOAKIIFOYEHHS CTAaHIAPTHBIX U HECTaHIAPTHBIX MPOTrpaMMHBIX OMOIMOTEK NpH pas-
paboTKe MPOrpaMMHOTO KOJa;

- 0a3oBas (PyHKIMOHAJIbHAS CXEMa BCTPAUBAEMbIX CHCTEM Ha 0a3e MUKPOKOHTPOJUIEPA;

- BUJIbl ¥ Ha3HAUEHUE NMPOrpaMMHOro odecniedeHus A1 pa3paboTKH MporpaMMHOro obdecreyde-
HUSI [Tl BCTPaNBaeMbIX CHCTEM — HHTETPUPOBAHHBIX cpefl paspadotku (IDE);

- METO/Ibl TECTUPOBAHUS U CIIOCOOBI OTJIA/IKH BCTPAUBAEMbBIX CHCTEM;

- IPUYMHBI HEUCTIPABHOCTENW U BO3MOKHBIX COOEB IPOrPaMMHOT0 KOJIa;

- crtocoObl HH(OPMALIMOHHOTO B3aUMOJICHCTBHS pa3IUUHbBIX YCTPOMCTB BCTPAaUBAEMBIX CUCTEM
yepe3 MPOBOJHBIE U OECIIPOBOIHBIE KaHANBI CBSI3H, B TOM YHUCIIE U ceTh VIHTEepHET;

- o0111ee COCTOSsIHME MPOU3BOJICTBA U TEHICHIIUHU HCIIOIb30BAaHUS BCTPAUBAEMbIX CUCTEM.

1.4 Kosmm4yecTBO 4acoB 10 Y4eOHOMY IJIAHY NMPOU3BOACTBEHHON MPAKTUKM :
OO61Iee KOJIMYECTBO YaCOB MPOU3BOJICTBEHHOM MPAKTHKU — 216 4.
IIIT mo mpodeccuonanbaoMy Moayto [IM.04 — 36 4.
[IpomexyTouHasi aTrecTansl MO MPOU3BOACTBEHHON mpakTHKe B hopme nuddepeHnmpoBan-
HOIO 3a4eTa.

2. PE3YJIBTATBI OCBOEHUS TIPAKTUKHU
Pe3ynbraToM OCBOEHMS IPOrpaMMbl MPAKTUKU ABJISIETCS OBJIAJCHUE 00y4YaIOIMMUCS BU-

noMm jaestenibHOCTH: [IporpaMMupoBaHue BCTPAHBAEMbIX CHCTEM C HMCIOJb30BaHHEM WHTe-
TPUPOBAHHBIX cpel pa3padoTku, B ToM yncie npodeccuonansubiMu (I1K) u obmumu (OK)
KOMIICTCHITUSIMH:

Kon HaumenoBaHue pe3yJibTaTa 00y4eHust

B/l 4 [IporpamMMmupoBaHye BCTpAaUBAEMBIX CUCTEM C UCTIOIb30BAHUEM HHTETPUPOBAHHBIX
cpel pa3paboTKu

I[IK 4.2 | [IpoexTupoBaTh U MPOrpaMMHUPOBATh BCTpauBaeMble CUCTEMbI U MHTep(eiicsl 00opy-
JIOBAaHUSI C CIOJIb30BAHUEM SI3BIKOB MPOTrPAMMHUPOBAHHMSI

OK 01 BeiOupare crnocoObl pemieHus 3ajgad NMpo(ecCHOHaNbHOM AeATeNbHOCTH IMPUMEHH-
TEJIBHO K pa3JIMYHbIM KOHTEKCTaM

OK 02 Hcnonb30BaTh COBpEeMEHHBIE CPE/ICTBA MTOMCKA, aHAJN3a U UHTEpIpEeTaluu uHpopma-
MU, U WHPOPMAIIMOHHbIE TEXHOJOTUU ISl BBIMOJHEHUS 33734 Mpo(ecCHOHAIbHOM
JESITEIBHOCTH

OK 03 [InanupoBaTh U peaNn30BBIBATE COOCTBEHHOE MPO(PECCHOHAIBHOE U JINYHOCTHOE pa3-

BUTHUC, TPCANIPUHUMATCIIBCKYIO ACATCIBHOCTL B HpO(bCCCHOHaJIBHOf/'I cq)epe, HCIIOJIb-
30BaTh 3HAHUI 11O (I)HHaHCOBOﬁ TPaMOTHOCTH B PA3JIMYHBIX JKUZHCHHBIX CUTYalIUAX

OK 04 D¢ddexTrBHO B3auMoIeCTBOBATh U pabOTATh B KOJIEKTUBE U KOMaH/IE




OK 05

OCYH_IGCTBHSITL YCTHYIO U MMCbMCHHYIO KOMMYHHUKAIIUIO HA TOCYyAapCTBCHHOM SA3bIKC
Poccuiickoii denepanyu ¢ yueToM 0COOEHHOCTEH COIUAIBHOIO U KYJIbTYpHOT'O KOH-
TEKCTa

OK 06

[IposABIIATH TpakIaHCKO-NIATPUOTUYECKYIO MO3ULHUIO, IEMOHCTPUPOBATH OCO3HAHHOE
[IOBEJICHUE HA OCHOBE TPAJAMIMOHHBIX OOIEYEIOBEYECKUX LIEHHOCTEH, B TOM YHUCIIE
C Y4€TOM TapMOHHU3ALMU MEKHALUMOHAJIBHBIX U MEXPEIUTHO3HbIX OTHOILIEHUH, MpH-
MEHSTh CTaHAapPThl aHTUKOPPYILIMOHHOIO IOBE/ICHUS

OK 07

CopelicTBOBaTh COXPAHEHUIO OKPYXKAIOUIEH cpesibl, pecypcocOepeKeHuI0, IPUMEHTh
3HaHUS 00 M3MEHEHUH KIIMMAaTa, PUHIIHUITEI OSPEeKITMBOTO MTPOU3BOJICTBA, SPPEKTHBHO
JICICTBOBATH B YPE3BbIYANHBIX CUTYALUAX

OK 08

Hcnonb3oBath cpeactBa pu3nueckoi KynbTypbl A COXPAHEHUS U YKPEIUIEHUS 3710-
POBBS B Ipoliecce NpohecCUOHATbHON AEATEIbHOCTH U MOAJIEPKaHUS HEOOX0AUMOTO
ypoBHs (PU3UUYECKOM MOATOTOBIEHHOCTHU

OK 09

[Tonp3oBathecst  mpodeccuoHanbHOM  JOKYMEHTAlMedl  Ha  TOCYyAapCTBEHHOM
1 MHOCTPAHHOM SA3BIKAX




3. TEMATUYECKHWMH IIVIAH U COAEPKAHUE ITPAKTUKH

Koa IIK | Kox m HanmMeHoBaHHe KoanuecTBo Buasbi pador HanMeHoBaHMe TeM NPOU3BOICTBEHHOM Koanue-
npogeccHOHATBHBIX | 4YacOB HA MPO- NMPaKTHKH CTBO
MonyJiel, Koa U H3BO/JCTBEH- 4acoB 1o
HanMeHoBaHnne MJIK | Hylo mpakTuky TeMaM
no IIM u coor-
BETCTBYIOLIUM
MK
1 2 3 4 5 6
IIK 4.2 | IIM.04 IIporpammu-
poBaHUe BCTpanBae-
MBIX CHCTEM C HC-
M0JIb30BaHUEM MHTe-
TPHPOBAHHBIX Cpej
pa3padoTKu.
MJK. 04.02 Paspa- 36 VcTaHOBKA HHCTPYMEHTANIBHOM cpefibl paspa- | Tema 1. UncTpyMeHTANIbLHbIE CPEICTBA pa3s- 18
00TKa NPOrPaMMHOTI0 0OTKM IPOrpaMMHOT0 00eCIIedeHUs IS paldoOTKH NPOrpaMMHOro odecnedeHus 115
o0ecrieueHus 151 BCTPAMBAEMbIX MUKPOKOHTPOJIIEPHBIX CH- BCTPaHBaeMBbIX CHCTEM
BCTPaHBaeMbIX CH- CTEM. 1. AnmapatHsle U IporpaMMHbIE CPEICTBA pa3-
CTEeM. Hactpoiika untepdeiica mons3oBarens u ma- PabOTKH BCTPAUBAEMBIX CUCTEM.
paMeTpoB cpesibl. Y CTaHOBKA M HACTPOMKA 2. OcoOEHHOCTH TPUMEHEHUS SI3BIKOB BBICOKO-
KOMITHIISTOPA. TO YpOBHA B pa3pa60T1<e HpI/IJ'IO)KCHI/Iﬁ I10JIB30-
AHaIM3 TeXHMYECKOT0 3a1aHusl Ha pa3pabor- | BaTCI.
Ky IPOrPaMMHOTO 0GECIICUCHHSL. 3. OcobeHHoCTH Pa3pabOTKH MPUIIOKEHUH pa-
Pa3paGoTKa alIropuT™a IporpaMMbl JUis 60THI B CHICTEME PEaIbHOTO BPEMEHH.
BCTpaHBACMOii MUKPOKOHTPOILICPHOfi ccTe- | 4 BUOTHOTEKN BCTPOCHHBIX dYHKIMI B COCTa-
MEL Be IDE.
Hanucanue nporpaMMbl Ha CTIEHUATH3HPO- 5. [IporpaMmaTopbl 1 OTIaTIHKH.
BAaHHOM $I3bIKE JJIsI BCTPAUBAEMOH MHUKPO-
KOHTPOJUIEPHOM CUCTEMBI.
[ToxGop cranmapTHRIX OMOIMOTEK TS pean-
Tema 2. TecTupoBaHue U 0TJ1aJKa pa3pado- 18

3aluH MPOEKTA.
IIporpammupoBaHue BCTpauBaeMOil MUKpPO-
KOHTPOJIIEPHON CHCTEMBI.

[IpoBenenne oTIaaKH TPOTPaMMHOTO oOec-
MEYECHUS] MUKPOIPOLECCOPHBIX CHUCTEM C TO-

TAHHOI'0 MPOrPaMMHOI0 KoAa

1. IlonsTHE IPOrPaMMHOTO TECTHPOBaHM. Bu-
JIbI TECTOB.

2. Pa3paboTtka Moxynel TectupoBaHus. Moje-




MOIIBIO aMNapaTHO-TIPOTPaMMHBIX CPEJCTB.
[IpoBepka GpyHKIMOHATILHOCTH MTPOTPAMMHO-
ro obecrieyeHusl.

CocTaBneHre OTYETHON MPOTPaMMHON JOKY-
MEHTAaIWH.

JIUpOBaHUE CUTYyaLUH.

3. [Torck ommOOK B JIOTHKE paOOTHI TPOTPaMMEI
U B TIOKyMEHTAI[MH Ha IPOTpaMMy.

4. PedpakTOpHHT TPOTPaMMHOTO 00eCIeUeHu sl

Bcero yacos

36

36




4. YCJIOBUSA PEAJIM3AIIAA PABOYEM ITPOT'PAMMBI
ITPAKTUKH

4.1. TpeGoBaHNSI K MUHUMAJIBLHOMY MaTePHAJIbLHO-TEXHUYECKOMY O0ecre4eHN 0 MPAKTUKHU
Peanu3zanus nporpaMMbl IPOU3BOICTBEHHOM MPaKTUKHU (110 MPO(UITIO CIIEUATIBHOCTH)
poeCCHOHATBFHOTO MOJIYJIS IPEAIOIaraeT HaJMYue B MPOM3BOACTBEHHON OpraHU3aliy Clie-
TYIOIIEro 000pyA0BaHUS:

- JIOKaJIbHAs CETh C BbIX0JIOM B IHTEpHET;

- KOMIUIEKT y4eOHO-METOAMYECKON JTOKYMEHTAIIHH;

- KOJUIEKIMSA IHMQPOBBIX 00pa30BATEIBHBIX PECYPCOB: 3JIEKTPOHHBIC BHJICOMAaTEPUAIbI,
AJIEKTPOHHbIE YUEOHUKH, IPE3ECHTALUY;

- HaIJIsIIHbIe TOCOOUS: JEMOHCTPALMOHHBIE TJIAKAThl, MAKEThI, pa3JaTOYHbIN MaTepual.

- paboune MecTa MO KOJUYECTBY OOYyYaIOUIMXCAd C TEPCOHAJIbHBIMU KOMIIBIOTEPAMHU
(MoHOOIOKaMM) WJIM HOYTOYKH C HEOOXOJIUMBIM JIUIIEH3MOHHBIM MTPOTPAMMHBIM O0OecriedeHueEM
o01ero u npogeCCuOHAILHOTO HA3HAYEHNS,

- 000pyI0BaHME JUI IPOTOTUIMPOBAHUS MEYaTHBIX MJIAT ((ppe3epHbIi WK Ta3epHBIN IpaBep).
[Ipou3BojcTBEHHAs MpaKTHKa peaTu3yeTcs B OpraHu3alugx MNpHUOOPOCTPOUTEIHLHOTO
npoduiisi, 00ECTeUnBAIONINX JEATEIHPHOCTh OOyYaronuxcsi B MpodecCHOHATbHON 00J1acTH:
29 TIpou3BOJCTBO AIEKTPOOOOPYIOBAHUS, OJICKTPOHHOTO M ONTHYECKOTO OO0OpYyIOBaHMSI,
40 CkBO3HBIE BUJIBI ACATEILHOCTH B MTPOMBIIILIEHHOCTH.
O6opynoBaHue MpeInpHUITHI U TEXHOJOTHYECKOE OCHAlIeHHEe pabouyux MECT MPOU3BOACTBEH-
HOM MpaKTUKH JIOJKHO COOTBETCTBOBATh COJACPKAHUIO MPO(ECCHOHATBHON NEATENIbHOCTH U
JaTh BO3MOXKHOCTh 00ydYarolieMmycsi OBIaeTh MpOoPecCHOHAIBHBIMU KOMIIETEHIIUSIMU 110 BCEM
BHUJIAM JIEATEIbHOCTH, MPEAYCMOTPEHHBIMU MPOrpaMMOi, C HCIOJIb30BAaHHEM COBPEMEHHBIX
TEXHOJIOT Ui, MaTepUaIoB U 000PyAOBaHHUS.

4.2. UudopmanuoHHoe odecrneyeHue 00yyeHus
OcCHOBHBIC HCTOYHUKHU:

1. Typos, B. B. Mukpomnporieccopusie cucteMsl : yueoHuk / B.B. I'ypoB. — Mocksa : MH-
®PA-M, 2022. — 336 c.

2. Marpma HO.C. CoBpeMeHHBIE MUKPOKOHTPOJIIEPbI. APXHUTEKTYpa, MPOrpaMMHUPOBAHUE, Pa3-
pabotka ycrpoiicTB. — Mocka: IMK Ilpecc, 2017. — 224 ¢. — ISBN 9785970605516.

3. Maprtun P. Yucras apxutektypa. MckyccTBo pa3paboTKu MPOrpaMMHOI0 oOecredeHus. —
Cankrt-IletepOypr: Ilutep, 2018. — 352 c.: un. — ISBN 978-5-4461-0772-8.

4. Marromun A.O. IIporpamMmmupoBaHre MUKPOKOHTpoOIIepoB. CTpaTerusi W TakTUKA. —
Mockaa: JIMK Ilpecc, 2017. — 356 c.

5. Mariomos H.B. Hauano pa6otel ¢ mukpokontposuiepamu STMS8. — Mocksa: COJIOH-
IIpecc, 2018. — 208 c.

6. Yoppen, I'.C. Anroputmudeckue Tproku g nporpammuctoB / I'.C. Yoppen. - Mocksa:
Juanextuka / Bunssmc, 2017. — 243 c.

7. Typos, B. B. Mukponpoueccoptsie cuctemsl : yueoHuk / B.B. I'ypoB. — Mocksa : TH-
®PA-M, 2022. — 336 c. + Jlon. matepuansl [DnekTpoHHblit pecypc]. — (Cpeanee npo-
¢deccuonanbHoe obpazoBanue). - ISBN 978-5-16-015323-0. - TekcT : 3/1€KTpOHHBIN. -
URL.: https://znanium.com/catalog/product/1843024 (nmata obpamienus: 06.04.2022). — Pe-
YKUM JIOCTYIIA: 10 TOJIMHUCKE.

JonosHUTEIbHbIE HCTOYHUKH:

1. Dawoud Shenouda Dawoud, Peter Dawoud. Microcontroller and Smart Home Networks,
2020, 608 c.

2. Mattia Rossi, Nicola Toscani, Marco Mauri, Francesco Castelli Dezza. Introduction to Mi-
crocontroller Programming for Power Electronics Control Applications. 2021, 452 c.

3. Kapmuu Hosuemno. Ocoenne STM32. WzparensctBo: Leanpub, 2018, — 826 c.
https://vk.com/embededdevice/book.


https://ruslania.com/ru/knigi/avtory/352715-ju-s-magda/
https://azon.market/?route=extension/module/searchx/fullSearch&filter_name=%D0%9C%D0%B0%D1%82%D1%8E%D1%88%D0%B8%D0%BD+%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B9+%D0%9E%D0%BB%D0%B5%D0%B3%D0%BE%D0%B2%D0%B8%D1%87&author=1
https://vk.com/embededdevice/book
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4.3. O6uue TpedOBaHUA K OPTraHU3AIMHU MPOU3BOACTBEHHOI NMPAKTHKH
[Tpou3BojcTBEHHAs MMPAKTHKA MMPOBOAUTCS HA MPEINPUATHSIX, YIPEKICHHUIX, HMEIOITIX
OIIBIT U TIPAKTUKY MIPUMEHEHHS HH(POPMAIIMOHHBIX TEXHOJIOTHIA.
B nepuon npakTUKU CTYACHTHI BBICTYIAIOT B KAYECTBE 1y0IepOB TEXHUKOB.
B ciydyae HecooTBeTcTBHsI 0a3bl MPAKTUKH TPEOOBAHUSIM IPOrPaMMbl CTYJICHT 00s3aH
CBOEBPEMEHHO IMOCTABUTh B M3BECTHOCTh PYKOBOMTEIISI PAKTHKH.
CryaeHTbl 00pa30BaTeNbHBIX YUPEKICHUN CpEeAHETO MPOPEeCCUOHANTBHOTO 00pa3oBaHMs
IIPU IPOXOXKJICHUN TPOU3BOICTBEHHOM (IIpodecCnoHaIbHOM) MPAKTUKK B OpraHU3alusIx 00s-
3aHbI.
® TIOJHOCTBIO BBIIOJHATh 33JJaHUs, IPEAyCMOTPEHHbIE POTrPaMMON IPOU3BOICTBEHHOM
(mpodeccroHanbHOM) NPaKTHUKY;
e co0OyoJaTh JeHCTBYIOIKE B OPraHU3alMsIX MpaBuiia BHYTPEHHEr 0 TPYI0BOIO pactopsii-
Ka;
® U3yydaTh M CTPOro coOMI0IaTh HOPMbI OXpaHbl TPY/Aa U MpaBuIa MoXapHOH 6e30macHo-
CTH;
® TIPEJOCTaBUTh PYKOBOJIUTEIIO MPAKTHUKHU OT KOJUIemka rpaduk cBoeil paboThl 1 ajpec
OpraHu3aluH.
PykoBoauTe M NPAKTHKH OT NPeANPUATHS:
e HECYT JINYHYIO OTBETCTBEHHOCTD 32 MPOBEJICHHUE MPAKTUKH;
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e OpraHM3yIOT MPAKTHKY B COOTBETCTBUU C IPOTPaAMMOIA;

e MPEIOCTABIIAIOT MECTA MPAKTUKHU, 00ECIICUNBAIOIIEe HAanOOIBIIYIO Y3PPEKTUBHOCTD €€
MIPOXOXKJICHHS,

e OpraHM3yIOT, 0Oy4eHHUEe CTYJICHTOB JI0 Hayajia MPAKTHKH MPaBUJIaM TEXHUKH Oe301acHO-
CTH, C IPOBEPKOI UX 3HAHUI B 001aCTH OXpaHbI TPY/Ja B YCTAHOBJICHHOM JaHHOM IpEIIpus-
THH TIOPSJIKE;

e 00ecreunBarOT BBHIIIOJHEHNE COTTIACOBAHHBIX C YUYEOHBIM 3aBEACHNEM IpauKOB Mpo-
XOKJICHUS! TIPAKTHKH 110 CTPYKTYPHBIM MOAPA3ACICHUSIM MPEIITPUSTHS,

e TMPEIOCTABIAIOT CTYJCHTAM BO3MOXXHOCTb MOJIb30BATHCS JIUTEPATYPON, TEXHUYECKOH J10-
KyMEHTAaLUEH.

PykoBoauTe/ b NPAKTHKH OT Y4eOHOTO 3aBe/IeHH:

e YCTaHABJIMBAECT CBS3b C PYKOBOJIUTEIIEM MTPAKTUKH OT MPEANPHUSITHS U COBMECTHO C HUMHU
COCTaBIISIET paboyvre MPOTrPaMMBbI TPAKTHKH, TPAPHKH, COTIIACOBAHHBIE C PyKOBOAUTEIEM
MPAKTUKA OT MPEINPHUITHS,

e pa3pabaThIBacT TEMATUKY MHIMBHUIYaJTbHBIX 3aJaHUN U MIPOBEPSIET UX BBITIOJIHEHHUE, OKa-
3BIBAET CTYJICHTaM METOJNYECKYIO TIOMOIIIb;

e OCYIIECTBIISIET KOHTPOJIb 32 MPABHIBHOCTHIO HCITOJIB30BAHHS CTYACHTOB B TIEPUOJ MPAK-
THKH ¥ BBITIOJTHEHUS TIPOTPaMMBI TPAKTUKH;

e OKa3bIBaCT METOAMYECKYIO IOMOIIb CTYACHTAM IIPH BHITIOJTHEHUH UMW HHIUBUIYTbHBIX
3aJaHuH;

e OIICHWBAET PE3yJIbTATHI BHITIOJHEHUS MPAKTHKAHTAMH TPOTPAMMBI TIPAKTHKH;

e OCYHIECTBIISIET TOCTOSTHHBI KOHTPOJIb 38 XOJIOM M OPTaHU3aIUEH TPaKTHKH.

4.4. KanpoBoe o0ecrnieueHre NPaAKTUKHU
TpeboBanus K KBaTH(UKAINKA KAaAPOB, OCYIIESCTBIIONINX PYKOBOJACTBO MPAKTHKOM:
PykoBoauTensiMu IpakTUKK MOTYT OBITh TIEaroruuyeckue Kaaphbl, UMEIOIINE BBICIIEE 00-
pazoBaHHE, COOTBETCTBYIOIIEE TPOQIITIO MOTYIIS.
Nmerorue onpIT ASSITEIPHOCTH B OPTaHU3AIUAX COOTBETCTBYIONICH MpodeccuoHaIbHOM
cdepsl.
[IpenomaBaTenu JOKHBI MOIYYaTh JOMOJIHHUTEILHOE MPOodecCHoOHAIbHOE 00pa30BaHKE IO MPO-
rpamMMaM IOBBIIIIEHUE KBATU(UKAIIMH, B TOM YKCIIe B (popMe CTaKUPOBKU B MPOGHIBHBIX Opra-
HHU3alMsAX He pexe | pasza B 3 roja.

5. KOHTPOJIb 1 OHNEHKA PE3YJIbTATOB OCBOEHMSI IIPAKTUKHU (BUJA
INPOPECCUOHAJIBHOU JEATEJBHOCTH)

KoHTponb M olLeHKa pe3yibTaTOB OCBOEHUS MPOrpaMMbl MPOU3BOJCTBEHHON NMPAKTHUKU
OCYILECTBJIIETCS TpernojiaBaresieM NpopecCHOHANBHOIO IMKIA — PYKOBOJMTENEM IPAKTUKU B
mporecce MPOBEAEHUS KOHCYJIbTallMi, a TakXKe BBINOJHEHHS YYallUMHUCS  y4eOHo-
IIPOU3BOJICTBEHHBIX 3aJaHUM.

Kpurepun o1ieHKH NPaKTUKH:

1. BezneHue nOKyMEHTalHH.

2. CobmroeHre CpOKOB clJau IOKYMEHTALUU U MIPOX0XKICHHS TPAKTHKH.

3. Teopernueckasi MOArOTOBKA — OLEHUBAETCS Ha OCHOBAHMHU OTYETa (peaju3alu 3agad
MIPAKTUKH)

4. TlpodeccuoHanbHas KOMIIETEHTHOCTb - OIL[CHWBAETCS Ha OCHOBAHMHU THEBHMKA (OIEHKA
paboT pyKOBOJIUTENEM MPAKTUKH OT MPEIIPUATHS) U XapaKTEPUCTUKU.

5. Topueckue cnocOOHOCTH - OLIEHUBAETCS KaUeCTBO PEIIEHUS MPAKTHUECKOTO 3aJaHHUs.
ConnanbHO-TMYHOCTHBIE KAUECTBA - OLICHUBAETCS HA OCHOBAHUU XapaKTEPUCTUKH.
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PesyabTarsl
(ocBoeHHbIE nIpoec-
CHOHAJIbHbIE KOMIIe-

TeHI[UH)

OcHOBHbBIE TOKA3ATEJH OLIEHKHU
pe3yJjabTarta

(I)OprI U METOAbI KOH-
TPOJA U OEHKHU

I[IK 4.2. IIpoexTtupo-
BaTh M MPOrpPaMMHPO-
BaTh BCTpanBaeMbIe
CHCTEeMBl U HHTEep(eii-
Chl o0opyioBaHus
c WCTIOJIb30BaHUEM
SI3BIKOB  ITPOTPaMMHPO-
BaHUS

- IPaBUIILHOCTH Pa3pabdOTKH MpOIIe-
Jyp TIPOBEPKHU pabOTOCTIOCOOHOCTH
IPOrPaMMHOTO O0CCIICUCHYS;

- IPaBUJIILHOCTH Pa3pabOTKU TECTO-
BBIX HA0OPOB JJAHHBIX JUISI IPOTrpaM-
MBI;

- IPaBUIILHOCTH MTPOBEACHUS TIPOIIe-
JypBI TECTUPOBAHUS U OTIIAJKH
BCTPaUBAEMBIX CUCTEM

Ha 0a3e MHUKPOKOHTPOJIEPOB;

- IPaBUIILHOCTH OCYIIECTBJICHUS pe-
(daxTopUHTa M ONITUMH3AINH TTPO-
TpaMMHOT0 KOJ1a 0] TpeOOBaHUS
BCTPANBAEMOU CUCTEMBI;

- IPaBUIILHOCTh HAXOXKJICHHS OIITH-
OOK B TPOTpaMMHOM KOJIE TSI
BCTPANBAEMOU CUCTEMBI;

- BEpHOE OIICHUBAHUE CTETICHH KPH-
TUYHOCTH OIIMOOK B KOZIE IPOTPaM-
MBI
- IPaBUJIILHOCTH OTIPE/ICTICHUS BUIA
¥ Ha3HAYCHHSI TPOrPaMMHOTO obec-
neYeHus U1 pa3pabOTKH MPo-
IpaMMHOT0 00ECTIeYCHUS JJIsl BCTpa-
MUBACMBIX CUCTEM;

- IPaBUILHOCTh IPUMEHEHHS METO-
JIOB TECTUPOBAHUS U CIIOCOOOB OT-
JaJIK BCTPAUBACMBIX CUCTEM;

- BEpHOE ONpeieTIiCHUEe IPUYHH He-
UCTIPAaBHOCTEH U BO3MOXKHBIX COOCB
IPOTPaAaMMHOTO KOJIa

e J[HEeBHUK IIPOU3BOJICTBEH-
HOM IIPAKTUKH

e OTuer 1o NpakTUKe

e KauyecTBO pelIeHMs IIpaK-
TUYECKOTO 3a/1aHU.

Ymernb

- MPOEKTUPOBATH M TPOTPaM-
MHUpPOBaTh BCTPAaWBaEMbIE CH-
CTeMbl U HHTepdeiicsl 000-
pyZIOBaHUS

C HCIOJb30BAaHUEM  SI3BIKOB
IPOTPaMMHUPOBAHUSI.

@opMBI U METOABl KOHTPOJISI M OLIEHKH Pe3yJbTaTOB OOYYEHHUS [OJKHBI IMO3BOJISITH
MIPOBEPSATH Y 00YUAIOUINXCA HE TOJNBKO C(HOPMUPOBAHHOCTH MPO(PECCHOHATBHBIX KOMITETEHIIHIHA,
HO ¥ pa3BUTHE OOMIMX KOMIETEHIIUN U 00ECTIeUnBAIOIIUX UX YMEHUH.

PesyabTarbl
(ocBoeHHBIE 001N E
KOMIIeTEHIIMH)

OcHOBHBIE TOKA3aTeJH OLIEHKHU
pe3yJabTara

®opMbI U METOABI KOH-
TPOJIA U OLEHKH

(heccroHanbHOM nes-
TEJILHOCTH TIPUMECHH-
TEJILHO

K Pa3JInYHBIM KOHTEK-
cTam

OK 1. BeiOuparts croco-
ObI perieHus 3a1a4 Mpo-

JI¥, BEIOOpA ¥ TPUMEHEHHS METO-
JIOB M CIIOCOOOB pernieHus npodec-
CHOHAJIbHBIX 3a/1a4;

— - aJIeKBaTHas OIlEHKa M CaMO-

BBITIOJTHCHU A HpO(beCCI/IOHaJ'ILHBIX

- 000CHOBAHHOCTH ITOCTAHOBKHU nc-

otieHka 3(h(peKTUBHOCTH U KayecTBa

e JIHEBHUK IIPOU3BOACTBEH-
HOM IIPAKTUKH

e OTuer no NnpakTUKe

e KauecTBO peleHus npak-
TAYECKOI'0 3aJaHUs
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OK 02. Ucnonp30BaTh
COBPEMEHHBIE CPEJICTBA
MOMCKa, aHaTTN3a

Y MHTEPIPETALNH UH-
dopmarnmu,

1 MTHPOPMALIMOHHBIE
TEXHOJIOTUH IS BHITIOJ-
HEHUsI 3a/1a4 podeccu-
OHAJIBHOMU JIEATEIbHOCTH

- HCII0JIb30BaHUE PA3JIMYHBIX UC-
TOYHUKOB, BKJIIOYas 3JICKTPOHHBIC
pecypcsl, Menuapecypcesbl, MaTep-
HET-PECYPCHI, IEPUOIUYECKUE U3-
JIAHUS TIO CIIELMAIIbHOCTH JJISI pe-
HIeHus MPo(eCcCHOHAITBHBIX 3a/1a4

e J[HEBHUK IIPOU3BOJICTBEH-
HOM IIPAKTUKH

e OTuer 1o MpakTUKe

e KauecTBO pelIeHus Ipak-
TUYECKOT0 3a/1aHus

OK 03. [TnanupoBatb

U peasu30BbIBaTh COO-
CTBEHHOE TTPOdeccro-
HaJIbHOE

Y JINYHOCTHOE Pa3BUTHE,
MPEIPUHIMATETHCKYIO
JeSITeTbHOCTD

B NpodeccroHalbHOM
cdepe, UCTIOJIB30BATH
3HAHUS 110 PUHAHCOBOI
IpPaMOTHOCTHU

B PA3JINYHBIX )KU3HEH-
HBIX CUTYyalUsiX

- IGMOHCTpPAIHS OTBETCTBEHHOCTH
3a MIPUHATHIC PEHICHUS

— - 000CHOBaHHOCThH CaMOAHAaJIN3a
U KOPPEKIUs pe3yJbTaTOB CO0-
CTBEHHOW paboThI

e J[HEeBHUK IPOU3BOJICTBEH-
HOM IIPAKTUKH

e OTuer 1o NnpakTUKe

e KauecTBO peleHus npak-
TUYECKOT0 3a/1aHus

OK 04. 3ddexTnBHO
B3aMOJEHCTBOBATh

1 paboTaTh B KOJIJICKTUBE
1 KOMaH/e

- B3aMOJEHCTBUE

¢ 00y4JaronIMMucs, IpernoiaBare-
JSIMU ¥ MacTepamMu

B X0/JIc O0YYCHHS, C PYKOBOIHUTE-
MU y4eOHOH

Y TIPOU3BOJICTBCHHOW IIPAKTHK;

— - 000CHOBaHHOCTH aHAJIM3a pa-
OOTHI WICHOB KOMAaH/IbI (1041~
HCHHBIX)

e J[HEeBHUK IPOU3BOJICTBEH-
HOM MPAKTUKHU

e OrTyer Mo npaxKTUKe

e KauecTBO pelieHus mpak-
TUYECKOT0 3a/1aHus

OK 05. OcyuiecTBiATh
YCTHYIO U TUCbMEHHYIO
KOMMYHHKAIUIO

Ha TOCYJIapCTBEHHOM
s361Ke Poccuiickoi de-
Jiepaluu ¢ y4eTOM 0CO-
OCHHOCTEH COLIMAIBHOTO
U KyJBTYPHOI'O KOHTEK-
cra

-IPaMOTHOCTb YCTHOM

U TUCbMEHHOH peyH,

— - SICHOCTb ()OPMYIIUPOBAHUS
U U3TI0KEHUS MBICTICH

e J[HEBHUK MPOU3BOICTBEH-
HOM MPaKTUKHU

e OTtyer No npakTUKe

e KauecTBO pelieHus mpak-
TUYECKOTO 3a/1aHuUs

OK 06. ITposiBisATE
I'paXJ1aHCKO-
NaTPUOTUYECKYIO TO3U-
LIUI0, IEMOHCTPUPOBATh
OCO3HaHHOE MOBEJICHNE
Ha OCHOBE TPaJUIIMOH-
HBIX 00I[eYeT0BEYECKUX
LIEHHOCTEH, B TOM YHCIIe
C Y4E€TOM IapMOHU3ALINH

- cOOJIIO/IEHHE HOPM TOBE/ICHUS
BO BpeMs YUeOHBIX 3aHATHIH

Y TIPOXOJKJICHUS YIeOHOU

Y TIPOU3BOJICTBEHHO MPAKTUK

e JIHEBHUK IIPOU3BOJACTBCH-
HOM IIPAKTUKH

e OTuer no NnpakTuKe

e KauecTBO peleHus npak-
TAYECKOI'0 3aJaHUs
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MEKHALIMOHAJIbHBIX

U MEKPENUTUO3HBIX OT-
HOUICHUH, IPUMEHSATh
CTaHJAPThI aHTUKOPPYII-
LIMOHHOT'O ITOBEJCHUS

OK 07. CopeiicTBOBaTH
COXPaHEHUIO OKPYKaro-
e cpenpl, pecypcocoe-
PEKCHHIO, IIPUMEHSTh
3HAHUS

00 U3MEHEHHH KJINMATa,
MPUHIIUIBI OEPEXKINBOTO
MIPOU3BOJICTBA, dPPek-
TUBHO JICMICTBOBAaTh

B UPE3BBIYANHBIX CHTYa-
IUSX

- 3¢)eKTUBHOCTH BBITIOJTHCHHUS
NpaBUJI TEXHUKU 0E€30MaCHOCTH

¥ OXpaHbl TPyJa BO BpeMs y4eo-
HBIX 3aHITUH, IPH MTPOXOXKICHUN
yueOHOI

¥ TIPOM3BOJICTBEHHOW TIPAKTHUK;

— - 3HaHWE W UCTIOJIb30BaHUE pe-
cypcocOeperaroiux TEXHOJIOTUIA B
001acTH NEKTPOHUKHI

U IpuOOpPOCTPOCHUS

e J[HEeBHUK IPOU3BOJICTBEH-
HOM IIPAKTUKH

e OTuer 1o MpakTUKe

e KauecTBO pelIeHus Ipak-
TUYECKOT0 3a/1aHus

OK 08. Ucmonp3oBaTh
cpenctBa pU3MUECKOU
KYJBTYpPHI U1 COXpaHe-
HHUS

U YKpEIUIEHUS 3J0POBbs
B mporiecce mpodeccro-
HaJILHOM AEeITEILHOCTU
U TIOJIepKaHus HE0OXO-
JTUMOTO YPOBHSI (pu3nye-
CKOH ITIOATOTOBJIEHHOCTH

— -3¢ dEeKTUBHOCTH UCITOIH30BA-
HUS UH()OPMALMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTHI
B IIpoeccnoHaNbHOM e TeIbHO-
CTH COTJIaCHO (POPMUPYEMBIM YMe-
HUSIM

U TO0JIy4aeMOMY ITPAKTHUECKOMY
OIIBITY

e JIHEBHHUK IIPOU3BOJICTBEH-
HOM IIPAKTUKH

e Ortyer No npakTUKe

e KauecTBO peleHus npak-
TAYECKOT0 3aJaHMS

OK 9. Ilonp3oBaThCs
npo¢eCCHOHAILHON J10-
KyMEHTaluen

Ha rocyJIapCTBEHHOM

Y UHOCTPAHHOM SI3bIKax

— -3¢ GEeKTUBHOCTH HUCIIOIH30Ba-
HHUS

B NMPodeCCHOHATBHOM JIeATEIHHO-
CTU HEOOXOINMOI TEXHUYECKON
JIOKyMEHTAINH,

B TOM YKCJIC HA HTHOCTPAHHOM SI3bI-
Ke

e J[HEeBHUK POU3BOJICTBEH-
HOM MPAKTUKHU

e OTYeT Mo NpaKkTUKE

e KauecTBo pelieHus npak-
THUYECKOTO 3aJaHus
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