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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEH ITPOI'PAMMBI
NPO®ECCHUHOHAJIBHOT'O MOAYJIA
IIM.04 IIporpaMmMupoBaHUe BCTPAUBAEMBbIX CHCTEM C MCI0JIb30BAHUEM HHTErPUPOBAHHBIX
cpea pa3padoTKu
1.1. llesin 1 3aaum MOAYJIAA — TPeOOBAHUS K Pe3yJibTATaM OCBOEHHUSI MOLYJIsl

B pesynbrate uzyuenus npodecCHOHAIBHOTO MOAYJS O0y4YaromUXCsl JOHKEH OCBOMTH OCHOBHOM
Bua gearenbHoctd  «I[IporpaMMupoBaHMe BCTpPamBaeMbIX CHCTEM € HCHOJIb30BAHHEM
HHTETPUPOBAHHBIX Cpeld Pa3paboTKW» ¥ COOTBETCTBYIOIIME €My OOImue KOMICTCHIIUN
1 IpO(heCCUOHATTLHBIC KOMIICTCHITHH

1.1.1. llepeyenn 00X KOMIIETEHITUHN !

Kon HaumeHnoBaHHe 001IMX KOMIIeTeH UM
OK 01 Boibupate  cmocoObl  pemieHus  3afad  OpoQEeCCHOHANbHOW  JAEATEIbHOCTH
MPUMEHHUTEIBHO K Pa3JIMYHbIM KOHTEKCTaM
OK 02 Hcnonb30BaTh COBpEMEHHbIE CpEICTBA IIOMCKA, AaHAJIW3a M HUHTEpIpeTaluu

nHpopManuy, W HUHQOPMALMOHHBIE TEXHOJOIMM JJs BBINOJHEHMS 3a7ad
poheCCHOHATBHON JIEATETLHOCTH

OK 03 [InanupoBaTh M peann30BbIBaTh COOCTBEHHOE MPO(PECCHOHAIBHOE M JINYHOCTHOE
pa3BHUTHE, NpPEINPUHUMATEIbCKYIO JEATEIbHOCTh B MpodeccuoHambHOM chepe,
HUCIIOJB30BaTh 3HAHHUA II0 @HHaHCOBOﬁ T'paMOTHOCTH B Pa3JIMYHBIX XHU3HCHHBIX

CUTYaIUIX

OK 04 D¢ dhexkTUBHO B3aMMOIEHCTBOBATH U padOTATh B KOJJICKTHBE M KOMAaH/Ie

OK 05 OcyliecTBIATh YCTHYIO U MUCbMEHHYK0 KOMMYHHUKAIIMIO HAa TOCYIAPCTBEHHOM SI3bIKE
Poccuiickoit depepanuu ¢ y4eTOM OCOOCHHOCTEHW COIMAIBHOTO M KYJIBTYPHOTO
KOHTEKCTa

OK 06 [IposABAATE rpaXaaHCKO-MATPHUOTHYECKYIO TO3UIINIO, IEMOHCTPUPOBATH OCO3ZHAHHOE

MOBE/ICHUE Ha OCHOBE TPAJMIIMOHHBIX OOIEYeIOBEUECKUX 1IEHHOCTEH, B TOM YHUCIIEe
C y4eTOM TapMOHHU3AIMU MEXKHAI[MOHAJIBHBIX M MEXPEIUTHO3HBIX OTHOILIECHUH,
MPUMEHSTh CTaHAAPThl AHTUKOPPYNIIMOHHOTO MOBEICHUS

OK 07 ConeiicTBOBaTh  COXPAHEHHUIO  OKpYXKAloIIeH  cpenmbl, pecypcocOepekeHuIo,
MPUMEHSTH 3HaHUS 00 U3MEHEHHUH KIMMAaTa, IPUHIUIIBI OepeKIMBOTO IPOU3BOICTBA,
3¢ (dEeKTUBHO AeMCTBOBATH B YPE3BBIYAMHBIX CUTYALIUAX

OK 08 Hcnonws3oBath cpenactBa (Gpu3nyuecKkod KyJIbTYpPHl JJII COXPAHCHHS W YKPETUICHHS
3I0pOBbS B Ipolecce MNpo(ecCHOHATbHOM JEATENbHOCTH U MOAJEp>KaHUs
He00X0MMOr0 YPOBHsI (pU3NUECKON MOArOTOBJICHHOCTH

OK 09 [Tonb3oBatbest  mpodecCHOHANBHOW — JIOKyMEHTalMell Ha  rocyAapCTBEHHOM
Y UHOCTPAHHOM SI3bIKaX

1.1.2. Ilepeyenp npodeccuoHATbHBIX KOMIETSHIIHIA:

Kon HanMeHOBaHHe BUIOB AeATEJIbHOCTH U NPO(ECCHOHATbHBIX KOMIIETEHIIHI
B/l 4 IIporpaMMmupoBaHye BCTpaUBAaEMBIX CUCTEM C MCIOJIb30BaHUEM MHTEIPUPOBAHHBIX
cpen pa3paboTKu
I[IK 4.1 | CocTaBisaTh aIrOpUTMBI U CTPYKTYpBI IPOrPAMMHOTO KOJa JJIs
MHUKPONPOLIECCOPHBIX CUCTEM
1K 4.2 | IlpoekTHpoBaTh M MPOrpaMMHPOBATH BCTpAaUBaeMble CUCTEMbI U HHTep(eiichl
000pYJIOBaHUS C HCIOIB30BAHUEM SI3BIKOB IPOTPAMMHUPOBAHMS

1.1.3. B pe3ynbTate 0CBOCHUS MPO(PECCHOHATBHOTO MOTYJISt 00YUarOIUIiCs TOIDKEH:

UMeTh MPAKTHYECKHIl ONbIT:

- (hopManu3anuu M aNrOPUTMHU3ALIMY TTOCTABICHHBIX 33/1ay;

- HaIlMCaHMsI MPOTPAMMHOI'0 KOJIa C MCIIOJIb30BAHUEM SI3bIKOB IPOrPaMMHUPOBAHUS, ONPEIEICHUS U
MaHUITYJIUPOBAHUS TaHHBIMH;



- o(OpMIICHHS TIPOTPAMMHOI'0 KOJIa B COOTBETCTBHUH C YCTAHOBIICHHBIMH TPCOOBAHUSIMU;

- MPOBEPKH U OTIAAKH MPOTPAMMHOT0 KOJIa;

- pa3paboTKH MPOIIeTyp MPOBEPKH padOTOCTIOCOOHOCTH ¥ I3MEPEHUS XaPAKTEPUCTUK IPOTPAMMHOTO
obecrieueHus;

- pa3pabOTKH TECTOBBIX HAOOPOB JTAHHBIX;

- IPOBEPKH pabOTOCTIOCOOHOCTH MTPOrPAMMHOTO 00ECTICUSHHS,;

- pedakTOpUHTA B ONTHMH3AINH POTPAMMHOT0 KOJIa;

- ucnpasieHus 1e(eKToB, 3aQUKCUPOBAHHBIX B 0a3e TaHHBIX Je(PEKTOB

yMeThb:

- COCTaBJIATH MPOTPAMMBI Ha SI3BIKE MPOTrPAMMHPOBAHHSI ISl BCTPAUBAEMBIX CHUCTEM;

- MPUMEHSATH CTAHAPTHBIC AJITOPUTMBI M KOHCTPYKITUH S3bIKa IPOTPaMMHUPOBAHUS;

- BBIOMPATh MUKPOKOHTPOJUIEP JIJIsi KOHKPETHOH 33149 BCTPAUBAEMOUN CHCTEMBI;

- BBITIOJIHATH TPEOOBAHUS TEXHUYECKOTO 3aJaHUs 110 TPOrPaMMHUPOBAHUIO BCTPAMBAEMBIX CHCTEM;

- CO3/1aBaTh U OTJIAXKHUBATH MPOTPAMMEI PEATBHOTO BPEMEHHU CPEJICTBAMU ITPOTPAMMHOMN SMYIISIIIAHA U
Ha anmapaTHBIX MaKeTax;

- HaxogWTh  OmMMOKM B  TPOrPaMMHOM  KOJE€  JUIS  BCTPAaMBAaeMOW  CUCTEMBI
Y OIICHUBAThH CTEIICHh MX KPUTHYHOCTH;

- MPOM3BOJIUTH TECTHPOBAHKE U OTJIAJKY BCTPAMBACMBIX CHCTEM Ha 0a3¢ MUKPOKOHTPOJIIICPOB;

- BBISBJIATH IPHYNHBI HEUCTIPABHOCTEH MepUPEPUIHBIX MOJTyJICH BCTPAUBAEMBIX CHCTEM.

3HATH:

- 6a3oBas (HYHKIIMOHAILHAS CXeMa MUKPOIIPOIIECCOPHON CHCTEMBI,

- Ha3HAYEHUE U TIPHUHIIUI JCUCTBHUS coCTaBHBIX 010k0B MIIC;

- pexumbl paboter MIIC;

- crtoco0Ob! opranu3aiu cBsi3u MIIC ¢ BHemHel cpeioi (MCIOJTHUTEILHBIMU YCTPONCTBAMH);

- CTPYKTYpa TUIIOBOM CHCTEMBI yIpaBieHUs (MUKPOKOHTPOJILIED);

- OpraHu3alys MUKPOKOHTPOJIIEPHBIX CHUCTEM;

- COCTaB MUKPOKOHTpOJIIEpa, Ha3HaYeHHUE ero (PyHKIMOHAIBHBIX OJIOKOB;

- CHHTaKCHC U OCHOBHBIE KOHCTPYKIIMU S3bIKa IPOrpaMMUPOBAHUS I BCTPAUBaeMOM CUCTEMBI;

- CTpPYKTypa  THUIIOBOM  BCcTpamBaeMoill  CHUCTeMbl Ha  0aze  MUKPOKOHTpoJUIepa
Y OpraHU3aIlK TAKUX CHUCTEM;

- 0COOEHHOCTH MPOrPaMMHUPOBAHHUS BCTPAUBAEMbIX CUCTEM PEAIbHOTO BPEMEHU;

- METO/IbI IPOTPAMMHOMN peanu3aluy TUIOBbIX (QYHKIUHN YIIpaBJIeHUS;

- Kjaccudukanus, odlue MPUHLIUIB TOCTPOCHUS U (U3HUYECKUEe OCHOB paboThl mepudepuitHbIx
MOJ1yJIel BCTPAaUBAEMbBIX CHCTEM;

- CcrnocoObl TOJKIIOYEHHS] CTAaHAAPTHBIX M HECTaHJAPTHBIX MPOrPaMMHBIX OHOJIMOTEK MpH
pa3paboTKe IPOrpaMMHOTO KOJIa;

- 0a3oBas (hyHKIIMOHANIbHASI CXeMa BCTPAUBAEMbIX CUCTEM Ha 0a3e MUKPOKOHTPOJLIEPA;

- BUJIbI M Ha3HAYEHHE MPOrpaMMHOT0 oOecreueHus s pa3paboTKH MpOrpaMMHOr0 oOecreyeHus
JUIS BCTPaUBaEMBIX CHCTEM — HHTETPUPOBAHHBIX cpell pa3padbotku (IDE);

- METO/IbI TECTUPOBAHUS U CIIOCOOBI OTIAIKH BCTPAUBAEMBIX CHCTEM;

- IPUYHMHBI HEUCTIPABHOCTEW U BO3MOKHBIX COOEB POrPaMMHOTO KO/J1a;

- crmoco0bl MH()OPMAIIMOHHOTO B3aWMOACWUCTBUS PAa3IMYHBIX YCTPOMCTB BCTPaWBAEMBIX CHUCTEM
yepes MPOBOIHBIE U OECTIPOBOTHBIEC KaHABI CBA3H, B TOM YHUCIIE U CeTh IHTEepHeT;

- 00111ee COCTOSIHHE MMPOU3BOJICTBA U TEHICHIINH HCIIOJIb30BAHUS BCTPAUBAEMBIX CHCTEM.

1.2. Kosiu4ecTBO 4acOB, OTBOAMMOE HA 0CBOEHHE NMPO(ecCHOHATBHOI0 MOLYJIA

Bcero vacos 328
B TOM 4HcCIIe B (popme mpakTHIeCcKoi moarotoBku — 216.

W3 uux Ha ocBoenre MJIK - 250



JlabopaTtopHbie U pakTH4eckue - 144
Ha MPaKTHKY - 72
[TpomexyTouHast aTTecTanus —3K3aMeH KBaTH(PHUKAIMOHHBIN - 6 4acoB.



2. CTPYKTYPA U COAEP/) KAHUE ITPOPECCUOHAJIBHOI'O MOAY JIs1
2.1. CTpykTypa npo¢eccuoHaILHOr0 MOAYJIst

O06BeM MpohecCHOHAIBHOTO MOYIIS, aK. Yac.

ple~}
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K 4.1 MUKpOKOHTPOJIIEPHI U 170 118 | 134 82 4 4 36
OK 01 —OK 09 BCTPaMBAEMbIE CUCTEMBbI
1K 4.2 Pa3zpaboTka nmporpaMMHOro 152 98 | 116 62 4 2 36
OK 01 - OK 09 oOecIieueHns i
BCTPAaWBAEMBIX CHCTEM
[TpomexxyTouHas 6
aTTecTalus
Bcezo: 328 216 | 250 144 | 8 8 36 36




2.2. TeMaTH4ecKHUii IIaH U coAep:kaHue nMpodeccuoHaibHoro moay.as (IM)

HaumeHoBaHue pa3ae/ioB

O0beM, akaa. 4

U TeM / B TOM 4ncjIe B
Conep:xaHue y4eOHOro MaTepuaJa,
npo¢ecCHOHATBLHOI0 popme
Mozyst (ITM), JabopaTopHbie padoThl M NPAKTHYECKHE 3AHATHS, CaMocCToATebHas ydyeOHasi padora npaKTHUeCKoi
o0y4aromuxcs, KypcoBoi MpoeKT
MEXKIMCUMILTHHAPHBIX NMOAr0TOBKH,
kypcoB (MJIK) aKal. 4
1 2 3
Pa3znen 1. MUKpPOKOHTPOJLIEPBI M BCTPauBaeMble CHCTEMBI 170/118
MJK. 04.01 MuxkpoKoHTpOJIJIEPHI U BCTPanBaeMble CHCTEMbI 134/82
Tema 1.1. O0ue Conep:kanue 14
CBEJICHUA 0 Ucropus passutus mukpornpoueccopon (MII), coBpeMeHHBIN YPOBEHb U TEHAECHIIUU Pa3BUTHS
MHKPOIPOLECCOPHBIX mukpomnporieccopabix cucreM (MIIC). MII, knaccudukanus MII. Ctpykrypa npocreiieir MIIC
cucremMax Haznauenue u ocodennoctu paznuynbix TuoB MIIC. TIpuHcToHCKas U rapBapcKas apXUTEKTypbl
MIIC
Crpykrypa npocreimero MII. ®yukuuun MIT
VYcerpolicTBa ynpaBieHHs C )KECTKOW JIOTMKOM. Y CTpOICTBA YIPABJIEHUS C IPOTPaMMUPYEMOM
JOTUKOW. MUKpONPOrpaMMHOE YIIPaBJICHUE 14
Cucrema komanx MII. Pabounii muxin MI1
Pexxumbr pabotet MIIC. [Iporpammusiit ooMeH. Crucrema npepsiBanuii MI1. Mexanusm oOMeHa 1mo
npepbiBanusaM. OomeH B pexkume [TJ111
Knaccudukanus n pynkiun namaru MIIC. Knaccuduxarmus O3Y, tunst u Buast O3Y. KOOI
namath. Kimaccudukanus 113V, tuner u Buasl [13Y. CriocoOs1 aapecarnuu B MITIC
Opranuzauus csizu MIIC ¢ BHemHel cpenoil. @yHkuumn ycTpoilcTB BBOAa-BbiBoAa. [ IpuHImIIbI
NIOCTPOEHUs IOPTOB BBOJIA-BBIBOJIA
Tema 1.2. BcrpanBaemsbie | Coaep:xkaHue 14
CHCTEMBbI HA OCHOBE 00630p coBpemenHbIx MukpokontposuiepoB (MK). Knaccuduxanus MK. MoaynbHast opranu3sarus
MHKPOKOHTPOJLIICPOB MK
Crpykrypa nponeccoproro saapa MK. Cucrema komang MK. Ilamsate MK
[TopThl BBOIA-BBIBOJIA, TAWMEPBI, MOYJIb TpepbiBannii MK 14

Munumuzanus saepronotpedaenus B cucremax ¢ MK. TakroBbie reneparopsl MK

AnmnapaTHble cpesicTBa obecneueHus HaaeskHoi padotst MK

I[OHOJ'IHI/ITCJ'ILHLIC MOAYJIN MK: IIOCICA0BATCIBHOI'O BBOJAa-BbIBOJa, aHAJIOIOBOI'O BBOAA-BbIBOJA




AnmnapaTHble 1 IPOrpaMMHBIE CPEICTBA sl pa3paboTKu mpuioxeHuid Ha 6aze MK

QDyHKIMOHATBHBIE OJIOKH MEUKpOKOHTposuiepa. Kondurypuposanne MK

Tema 1.3. CrpykTypa
NPOrpaMMbl M OCHOBHbIE
KOHCTPYKUMH si3bika Cu

Conep:xanue

98/82

Broansie nonsitusg s3pika C. Ctpykrypa nporpamMmsl Ha C

Tuner nansbix B C. [lepemennsie B C. Koncrantsl B C

Apudmernueckue u JOTHYECKHE OepaTopsl si3bika C

Omnepatops! BeTBieHus B C

[Muxnuaeckue KOHCTPYKIUU B C

VYkazarenu u ajpeca nepeMeHHbIX B C

Pabora ¢ pyskimsmu B C. OcoGeHHOCTH Nepeaaydn JaHHbIX P oOparieHnu K pyHkuuu B C

Crpykrypsl B C. Ykazarenu u aapeca nepeMeHHbix B C

Maccussl u cTpoku B C

CrangaptHble GyHKIMU BBOAA/BhIBOAA B C

16

B TOoM uncie npakTHYeCKuX 3aHATUNA U Ja00PaTOPHBIX padoT

[ee]
N

OcHOBHbBIE XapaKTEPUCTUKH U OCOOEHHOCTH apXUTeKTypbl MK

BrmmonHenne 10orudecKux u apI/I(l)MCTI/I‘ICCKI/IX KOMaH/

BrinonHenue MUKINYECKUX KOHCTPYKIIMM U OTIEpaTOpPOB BETBIICHUS

PaboTa ¢ nudpoBsIMH TOPTaMu BBOJA-BHIBO/IA

OpFaHI/BaHI/IH IMUKJIOB 1 BPEMCHHBIX 3aICPIKEK

Opranu3zanus noArnporpaMmm

Pa6ora ¢ makpocamu

O06paboTka mpepbrIBaHUi

| OO |0 | OO OO

Pa6ora MK c nepudepuitnpiMu ycTpoiicTBaMu

w
oo

Y4eOHas npakTuka pasaenaa 1
Buabl pador (M3y4eHne MEKPOKOHTPOJLIEPA 110 BbIOOPY 00pa30BaTE/IbHOM OPraHU3AUH)
1. YcranoBka nporpamMmmHoro ooecrnedenusi. KonpuryprupoBanie MUKpOKOHTPOJIIEPA, CO3/ITaHUH IPOEKTA, KOMITUJIISLINY,

IIpOIIKMBKaA.

2. Pabota ¢ peructpamMu MUKpOKOHTpoJuiepa. bubnuorexku i pa3paboTuuka.
3. CucreMa TaKTUpOBaHUsI MUKPOKOHTPOJUIEPA.
4. TlopThl BBOJIa-BBIBOJIa MUKPOKOHTPOJLIIEPA.

36




5. YpaBiieHne opTaMH BBOJa-BbIBOJIA UEPE3 PETUCTPHI.

6. YrpaBieHue nopraMu BBOAA-BbIBOJA Yepe3 (PyHKIUU OUOINOTEKH.

7. Tunbl ganHbIX s3b1Ka C 1711 MUKPOKOHTPOJLIEPA.

8. KonBepTupoBaHue mpoekTa /uis MUKpOKOHTpoJuiepa Ha si3bike C B mpoekT C++.

9. O6paboTKa BXOJHBIX JUCKPETHBIX CUTHAJIOB. Y CTpaHEHHE Apede3ra KOHTAKTOB, 00pb0a ¢ MMITYIbCHBIMU TIOMEXaMHU.

10. Pa3paboTka u ucnosip3oBanue kinaccoB B C++. Co3mnanue kiacca 00pabOTKH JUCKPETHBIX CUTHAJIOB.

11. Co3panuie u UCTIOIB30BaHKUE OMOIMOTEK JIJIs MUKPOKOHTPOJUIEpA.

12. TTapamensHbIe poriecchl. BrimonHeHnue 3a1a4 B (GOHOBOM pPeXUME MTPH IOMOIIH MPEPHIBAHUS OT TalkMepa.

13. TaiiMepbsl MUKPOKOHTpOJIJIEpA B PEKUME CUETUUKOB. ['eHepalus UKINYECKUX MpepbIBaHUM OT TaliMepoB.

14. PazpaboTka mporpamm, COCTOSIIIIMX U3 HECKOJIBKUX UCXOIHBIX (aiinoB. OnpeneneHue U 00bsBIeHNE IEPEMEHHBIX, 001acTh
BUJIUMOCTHU. PeXXMMbI KOMIWIISALIUN.

15. Cucrema npepbiBaHui MUKPOKOHTposuiepa. Opranusanus U yrnpaBieHHE TPephIBaHUSIMHU.

16. YcraHoBka KOH(MUTypai TalkMEpOB ¢ TOMOIIIbI0 OnbnnoTek. Jlornka paboTsl IpepbIBaHus Talimepa.

17. Untepdeiic UART B mukpokonTposuiepe. Mcnons3oBanue npepeiBanust UART.

18. Paborta c UART uepe3 Oubnuotexy. Ununumanuszanus uatepdeiica u nepenada JaHHBIX B OJ0KupyromeM pexxume. OTiaaka
nporpamMm ¢ nomotibio UART. @ynkius sprintf.

19. Pa6ota ¢ UART uepe3 6ubauotexy. [lpuem nanHbIX B OJOKHUPYIOIIEM PEXUME.

20. Pabota ¢ UART uyepe3 6HOIMOTEKY C HCTIOIB30BAHUEM MPEPHIBAHUH.

21. Opranu3zaimus KOpOTKHX BPEMEHHBIX 3a/IEPIKEK.

22. AT mukpoxoHTposuiepa. O0mue cBeIeHUsI, pSKUMBI. Y CTAaHOBKA KOH(UTYpaAIlUU YePe3 PETUCTPHI.

23. Pabota ¢ ALIIT yepe3 peructpsl. OCHOBHBIE PEXKHUMBI TPEOOPA3OBAHMSL.

24. Pab6ota ¢ ALIII B pa3nu4HbIX pekUMax. 3alycK OT TakMepa, YTeHHEe pe3ysbTaTa ¢ UCIOJIb30BaHUEM MPEPhIBAaHUH.

25. Pa6ora ALIII B pexxume okOHHOTO KomMnaparopa. Buyrpennne natunk temmepaTtypbl 1 MOH. OcHOBHBIE 37I€KTpUYECKHE
U MeTpoJiorndyeckue xapakrepuctuku ALIIL

26. Pabota ¢ ALIIT yepe3 dbyHKIIMM OMOIUOTEKH.

27. IlpsiMolt 1ocTyn K namsiTd B MUKpoKoHTpoJsuiepe. Kontposiep DMA

CamocroaTeIbHas paﬁoTa M KOHCYJIbTAIlUM . BrinonHeHue JoMalIHKX 3aiaHui. [loarotoska nokiaanos o reMaM pasgenos. O6padorka

4

PE3yabTATOB M 0POPMJICHHE OTYETOB IO IPAKTHICCKAM paboTaM.
IIpomeskyTouHas aTTecTauus 4
Paznen 2 PazpaboTrka nporpaMMHOro odecredeHusi 1Jisi BCTpauBaeMbIX CHCTEM 152/98
MJIK. 04.02 Pa3pa0oTKka NpOrpaMMHOr0 odecnedyeHns VI BCTPAHBAEMbIX CHCTEM 116/62
Tema 2.1. Conep:xanne 22
HNucTpyMeHTAIBHBIE =

CoBpeMeHHBIN YPOBEHb U TEHACHIIUU Pa3BUTHS HHCTPYMEHTaIbHBIX cpel pazpaboTku (IDE) nns
cpeacTBa pa3padoTKHu

BCTPAaWBAEMBbIX CUCTEM 22
NPOrpaMMHOI0

Knaccudukanus cpencts pa3paboTku. AnnapaTHble U IPOrpaMMHBIE CPEICTBA
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ob0ecreyeHud AJIs
BCTPauBaeMbIX CHCTEM

Oco0eHHOCTH IPUMEHEHUS SI3bIKOB BEICOKOT'O YPOBHSI B pa3pabOTKe MPUIIOKEHUH MOJIb30BaTEIs

OcobenHocTy pa3paboTKH MPHIIOKEHHH padOThI B CHCTEME pealbHOTO BPEMEHH

bubnuoteku BetpoeHHbIX (yHKuui B coctase |IDE

IIporpamMmMaropsel 1 OTJIATYUKHU

Komnunsitopst sizbika C

Tema 2.2. TectupoBanue u
0TJ1a1Ka pa3padoTaHHOI 0
NPOrpaMMHOI0 Ko/a

Conep:xanue

88/62

Enunas cucrema nporpaMMHOM fOoKyMeHTanuu. Hasnauenue, BUABI JOKyMEHTOB

[ToHsATHE MPOrpaMMHOr0 TECTUPOBaHUs. BuJbl TECTOB

CocraBjicHHE IIJIaHA TCCTUPOBAHHUA

PazpaboTka Mmoynel tectupoBanus. MonenupoBaHue CUTYaIHA

COSI[aHI/IC 1 UCITOJIB30BAHHC paSHOO6p33HI>IX BXOJHBIX JAaHHBIX

[Tonck BeposATHBIX OIMOOK U c60eB B pyHKIIMOHMpOoBaHuH 110

HaxoxaeHne HecooTBETCTBUsI HHTep(elica mporpaMMbl TEXHUYECKOMY OMHCAHUIO

[Tonck omubOK B JorMKe pabOThl IPOrpaMMbl U B IOKYMEHTAIIMH Ha IPOrpaMmMy

Pedakropunar nmporpaMMHOro obecredeHust

KoHTposb BepcHii mporpaMmsbl

Odopmienne pe3ynbTaToB TECTUPOBAHUSI U OTJIAAKH MPOrPAMMHOI0 00eCeUeHUs

26

B ToM unciie NIpakTHYeCKUX 3aHATHIA M J1a00pPaTOPHBIX padoT

(o)
N

[ToaxioueHne K MUKPOKOHTPOJIIEPY CEMUCETMEHTHOTO CBETOJMOTHOTO MHIUKATOpa

[ToaxioueHne K MUKPOKOHTPOJUIEPY CBETOAMOAHON MaTPUIIbI

[Toaxmrouenue k Mukpokontposuiepy RGB-cBeTonnona

HO,Z[KJ'IIOLIGHI/IC K MUKPOKOHTPOJUICPY CBETOAUMOJHOT'O IKAJIBHOI'O MHAUKATOPpa

HO,Z[KJ'IIOLIGHI/IG K MUKPOKOHTPOJUICPY aHAJIOTOBOI'O JaTYMKa TCMIICPATYPhbI

[ToakroueHne K MUKPOKOHTPOJIIEPY SHKOAEpa

[TocTpoenune nmporpaMMHpyeMOro cueT4yrKa-TaiiMepa Ha MUKPOKOHTPOJIIEpE

ITopkmrouenue kK MHUKPOKOHTPOJJICPY MOAYJI 3HAKOCUHTC3UPYIOLICTO KKHU

[Toakmouenne Kk MUKpOKOHTpoJuiepy Moayist rpaduueckoro XKKU ¢ ceHcopHBIM 3KpaHOM

ITopkmrouenue kK MHUKPOKOHTPOJUICPY CCPBOABUTATCIIA

IlogxmroueHue K MHUKPOKOHTPOJUJICPY MIaroBOro ABUIaTeClIsd

ITonkiroueHre K MUKpOKOHTPOJUIEPY AaT4yMKa 1o nuuppoBomy uarepdeiicy SPI

[TonkiroueHre K MUKPOKOHTPOJUIEPY AaT4yHKa 1o nuudpoBomy uarepdeiicy 12C

(eche el N N N I R R E R

IIpon3BoacTBeHHAs MPaKTHKAa pa3aena 2

Buasl pador

w
(o3}
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1. YcranoBKa MHCTPYMEHTAIBHON Cpe/ibl pa3paboTKH MPOrpaMMHOr0 00ecreueH s JUIst BCTPauBaeMbIX MUKPOKOHTPOJUIEPHBIX
CHUCTEM.

2. Hacrtpoiika untepdeiica moiap30BaTeis U MapaMeTpoB Cpebl. Y CTAHOBKA M HACTPOHKA KOMITHIISTOPA.

3. AHanu3 TEXHUYECKOI0 3aJIJaHUs Ha pa3pabOTKy MpOrpaMMHOr0 00ecredeHus.

4. PazpaboTka anropurma mporpaMMBbl I BCTPauBaeMON MUKPOKOHTPOJIIEPHON CHCTEMBI.

5. Hanncanue nporpaMMsl Ha CIIEUUATU3UPOBAHHOM SI3BIKE JUISl BCTPAaUBAEMON MUKPOKOHTPOJUIEPHON CUCTEMBI.

6. [Ton®op crangapTHBIX OMOIMOTEK IS peaTH3aliy MPOEKTa.

7. ITporpaMMupoOBaHr€ BCTPAUBAEMON MUKPOKOHTPOJIJIEPHON CUCTEMBI.

8. [IpoBeneHmne OTIIa KU IPOrPaMMHOT0 00eCTIEYeHUSI MUKPOIIPOLIECCOPHBIX CUCTEM € IIOMOILBIO aNapaTHO-MPOrpaMMHBIX
CPEICTB.

9. TlpoBepka PyHKITMOHAILHOCTH TTPOTPAMMHOTO OOECTICUECHHSI.

10. CocraBiieHHE OTYETHON MPOrpaMMHOM JOKYMEHTAIluU

CamocrosiTe/ibHast pad0Ta M KOHCYJIbTALMH . Beimonsenne toMamnux 3a1anuii. [IoArotoBka 10Kmaos mo teMaM paszaenos. OGpaborka

4
pe3yJIbTaTOB ¥ 0(OPMJICHHE OTYETOB 10 MPAKTUYCCKUM paboTaMm.
ITpomeskyTOUHAS aTTeCTALMS 2
Bcero 328/216
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3. YCJIOBUS PEAJIM3ALIUU ITPOT'PAMMBI
MNPOPECCHUOHAJBHOI'O MOAYJIA

3.1. Tpe6oBaHus K MUHUMAJbHOMY MAaTEPHAIbHO-TEXHHYECKOMY
o0ecrne4eHu10
Peanusanus nmporpammel MOYJIsL IPEATIOIAracT HAINYHUE:
— KaOuner unpopmaruxu u UKT;
— JlaGopaTtopusi MUKPONIPOLIECCOPHO TeXHMKH M BCTPanBaeMbIX YCTPOHCTB.

O6opynoBanne KaOMHETOB M pabOYHMX MECT JTAOOPATOPHH:

Kaouner nndopmaruxu u UKT:

- pabouee MeCTO TIpenojaaBaTelii, OOOpPYIOBaHHOE TIEPCOHATBLHBIM KOMIBIOTEPOM (WITH

MOHOOJIOKOM) C HEOOXOJUMBIM JIMIEH3UOHHBIM IPOrPAMMHBIM OOecredyeHneM O0OIIero

u npodeccuoHanbHOro Ha3HaueHus, MOY;

- paboune MecTa C IEPCOHAIbHBIMU KOMIbIOTEpAMHU (MM MOHOOJIOKaMM) MO KOJIHYECTBY

0o0yJarommxcsi ¢ HEOOXOJUMBIM JIMIIEH3UOHHBIM TPOTPAMMHBIM OOECIIEYeHHEM OOIIETO

1 Ipo(heCcCHOHATIBHOTO Ha3HAUEHUS;

- IOKaJIbHas CeTh C BBIXOJI0M B MIHTEpHET;

- KOMIUIEKT TMPOEKIIMOHHOTO 00O0pyAoBaHUs (MHTEpAaKTHBHasg JIOCKAa B  KOMILJIEKTE

C IIPOEKTOPOM WJIH MYJIbTUMEIUNHBIN poekTop ¢ skpaHoM win JKK-nanens);

- KOMILJIEKT y4eOHO-METOANYECKO JOKyMEHTAINH;

- KoJuleKuus 1u@poBbIX 00pa30BaTENbHBIX PECYPCOB: 3JIEKTPOHHBIE BUAEOMaTEpUabl,

ANIEKTPOHHBIE YUEOHUKH, PE3CHTAIUY;

- HarJIsIIHbIe OCOOUS: IEMOHCTPALMOHHbIE TUIaKaThl, MAKeThI, pa3JaTOYHbIA MaTepHall.
JlaGopaTopusi MUKPONIPOLIECCOPHOM TEXHUKH M BCTPAMBAEMbIX YCTPOMCTB:

- pabouee MecTo mpemnojaBareis, OOOPYJOBAHHOE IEPCOHAIBHBIM  KOMIIBIOTEPOM

C HEOOXOIMMBIM JIUIIEH3MOHHBIM MTPOTrPaMMHBIM obecrieueHneM o011ero u npodeccuoHaIbHOTO

HazHaueHus1, MOV,

- IOKaJIbHAs CeTh C BBIXOJIOM B MIHTEpHET;

- KOMIUIEKT MPOEKIHMOHHOTO 00OpyAoBaHUs (MHTEpaKTHBHas JIOCKA B  KOMILJICKTE

C MPOEKTOPOM WJIM MYJIbTUMEIUNHBIN IPOEKTOP C IKPAHOM);

- pabouume MecTa IO KOJMYECTBY OOYy4arOUIMXCAd C MEPCOHAIBHBIMU KOMIIBIOTEpaAMU

(MOHOOIOKaMH) WM HOYTOYKH C HEOOXOIUMBIM JIMIICH3UOHHBIM MTPOTPAMMHBIM OOeCIIedYeHUEM

o011ero u npodeccuoHaIbHOTO Ha3HAYCHUS,

- IPOrpaMMHO-METOAMYECKHE KOMIUIEKCHl WM J1a0OpaTOpHBIE CTEHIBl JJIs HM3y4YeHUs

BCTpPaMBAEMBbIX CUCTEM Ha Oa3ze MUKpOKOHTpoIIepa (1o Beibopy OO) ¢ Habopamu nepudepuitHbIX

MOJyJIEN.

OcHartienHble 0a3bl MPAKTUKH:

Peanuzanusi oOpazoBarenbHONW MpOrpamMMbl MPEANONaraeT o00s3aTeNIbHYI0 YUYeOHYIO
Y TIPOU3BOJICTBEHHYIO MTPAKTHUKY .

VYuebHas mpakTHKa peaju3yercssi B MAacTepCKUX MpodeccHoHanbHOM 00pa3oBaTebHON
OpraHu3alui U TpeOyeT Haauuusg OOOpYyIOBaHUS, MHCTPYMEHTOB, PACXOJHBIX MAaTEepHAJIOB,
o0ecreynBaOMX BBIMOJIHEHHE BCEX BHJIOB PalOT, OMPEAETICHHBIX COJEp’KAaHHEM MPOrpaMm
poecCHOHATBLHBIX MOTYJIeH, B TOM yHcie 000pyI0BaHUS U HHCTPYMEHTOB, UCIIOIb3YEMBIX ITPH
MPOBEJICHUU 4YeMMUOHATOB [IpodeccuoHanbl M yKa3aHHBIX B HHQPPACTPYKTYPHBIX JHCTaX
KOHKYpCHOM nokyMeHTanuu [Tpodeccnonansl 1o KOMIeTeHIMN « DIEKTPOHUKAY.

[Ipou3BoacTBEHHAsT MPAaKTHKA pEaTU3yeTcsl B OpPraHMU3alusiX MNPUOOPOCTPOUTETHHOIO
npodwis, 00eCHeyuBaIOMIUX AEATEIbHOCTh OOydYalomMxcsi B NpodeccHoHalIbHOW 006JacTu:
29 TIpou3BOACTBO AJIEKTPOOOOPYIOBAHUS, SJIEKTPOHHOTO U ONTHYECKOrO0 000pYAOBaHUSA,
40 CkBO3HBIE BUIBI IEITETBHOCTH B IPOMBIIIICHHOCTH.

OOGopynoBaHue NPEANPUATHH W  TEXHOJOTHMUECKOE OCHAIlEHHE pabouyux MecT
MIPOU3BO/ICTBEHHON TMPAKTUKU JOJDKHO COOTBETCTBOBATH COJCPKAHUIO TPO(HECCHOHATBLHON
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JACATCIBHOCTH MW JaTb BO3MOXHOCTH 06yqa}omeMyc;1 OBJIaACTDb HpO(i)eCCI/IOHaHLHBIMI/I
KOMIICTCHIIUMAMM IIO BCEM BHAAM  OCATCIBHOCTH, npeayCMOTpCHHBIMU HpOFpaMMOfI )
C UCITIOJIb30BAHUCM COBPEMCHHBIX TGXHOHOPHﬁ, MaTrcpHualioB U OGOPYI[OBEIHI/ISI.

3.2. UudopmanuonHoe odecneyeHue 00yueHus

Ilepeuensb pexoMeHAyeMbIX Y4eOHBIX U31aHHUI, 1OTOJHUTEIbHOMN JUTEPATYPhI

OcHOBHbIE HCTOYHHMKH:

1. Typos, B. B. Mukpomnpoueccopusie cuctemsl : yaeouuk / B.B. I'ypoB. — Mocksa : UHOPA-
M, 2022. —336.c.

2.  Marpma FO.C. CoBpeMeHHBIE MUKPOKOHTPOJUICPHI. APXHTEKTYpa, IPOrpaMMHUPOBAHHE,
paspaboTka ycrporictB. — Mocksa: JIMK Tlpecc, 2017. — 224 ¢. — ISBN 9785970605516.

3. Maprtun P. Yncras apxutekrypa. MckyccTBO pa3pabOoTKH MPOrpaMMHOTO OOECTICYCHHUS. —
Cankrt-IletepOypr: [Tutep, 2018. — 352 c.: wr. — ISBN 978-5-4461-0772-8.

4.  Matiommma A.O. IlporpammupoBaHue MHUKPOKOHTposuiepoB. CTpaTerus M TaKTHKA. —
Mocksa: JIMK IlIpecc, 2017. — 356 c.

5. Marwomos H.B. Hauano paGotel ¢ mukpokonTpoiiepamu STMS. — Mocksa: COJIOH-
IIpecc, 2018. — 208 c.

6. Yoppen, I'.C. Anropurmudeckue Tproku mist mporpammuctos / I.C. Yoppen. - Mocksa:
Huanexktnka / Bubsmc, 2017. — 243 c.

7. T'ypos, B. B. MukporpoueccopHbie cucteMsl : yueonuk / B.B. I'ypoB. — Mocksa : UHDPA-
M, 2022. — 336 c. + Jom. marepuansl [DnekTpoHHBIN pecypc]. — (Cpennee
npodeccuonaibHoe obpazoBanue). - ISBN 978-5-16-015323-0. - TekcT : 27IEKTPOHHBIN. -
URL: https://znanium.com/catalog/product/1843024 (mara obpamenus: 06.04.2022). —
Pexxum nocTymna: mo moAmucke.

JlonoHUTe/IbHbIE HCTOYHUKU:

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
Microcontroller Programming for Power Electronics Control Applications. 2021, 452 c.

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

4., KyBmuHoB, JI.P. OcHOBBI mnporpaMMHpOBaHUA : ydeOHOE TOCOOME Ui CpPETHETO
npodeccuonanbHoro oopazosanus / JI. P. KysmmuoB. — Mocksa : M3garensctBo HOpaiir,
2021. — 105 c. — (Ilpodeccuonanbroe obpazoBanue). — ISBN 978-5-534-07560-1. —
Texct : osnexkrponnsii // OOpa3oBatenbHas tiargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/473687

5. OrueBa, M. B. IlporpammupoBanue Ha s3bike C++: mpakTHUeCKUi Kypc : yaeOHoe mocodue
g cpenHero mnpodeccuonansHoro obpaszosanusi / M. B. OrueBa, E. B. Kyapuna. —
Mockaa : M3parensctBo FOpaiit, 2021. — 335 ¢. — (IIpodeccuonanbHoe oOpazoBaHue). —
ISBN 978-5-534-05780-5. — Teker : snexTpoHHbIl // OOpa3zoBaTenbHas Iiatdopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/473118

6. IlomGensckuii, B. B. IIporpammupoBanue. bazoBwiii kypc C# : y4eOHHMK Al CpEeTHETO
npodeccuonansHoro obpazoBanusi/ B. B. [lombenbckmii. — MockBa : M3garenbcTBoO
FOpaiit, 2020. — 369 c. — (IIpodeccuonansHoe obpazoanue). — ISBN 978-5-534-
11467-6. — TexkcT : anekTpoHHBIH // Obpa3oBarenbHas maTdopma FOpait [caifr]. — URL:
https://urait.ru/bcode/456697

7. Uepmnako, M. B. OcHOBBI mporpaMMUpOBaHUsS : YUYEOHHK W MPAKTUKYM IS CPETHETO

npodeccuonansHoro obpazosanus / M. B. UepnakoB. — Mocksa : UznatensctBo HOpaiiT,
2021. — 219 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-9916-9984-6. —
Texkcr : snekrponHsld // OOpa3oBarenbHass minaTdopma FOpait [caiit]. — URL:

https://urait.ru/bcode/470969
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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
https://urait.ru/bcode/473687

8.

1.

2.
3.
4.

IOpuues /1. Reverse Engineering mans vauunatomiux. Creative Commons «Attribution-
ShareAlike 4.0 International» (CC BY-SA 4.0). 2017. 1054 c.
https://vk.com/doc145613276_462687714?hash=a22d9felelfcf61db9

3HeKTp0HHLIe NU31aHNA:

http://www.studmedlib.ru, http://www.medcollegelib.ru D5C«KoHcynbTaHT CTyACHTa»

Y4eOHuku, yueOHbIe Tocoous, 1o Bcem obnactsam 3Hanuiis BO u CIIO, a Takke
MOHOTrpaduu 1 HaydHas TIePUOIUKA

https://e.lanbook.com - ObC «Jlaup»
http://iprbookshop.ru/ - 9BC «AilTudpoyke»
https://H36.pd - HanmonanwsHas snekrponHas oudnuorexa PI'b

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA
IMPO®ECCHOHAJBHOT'O MOAYJISI
(BUIJA MPOPECCHUOHAJIBHOU JEATEJBHOCTH)

KoHTposb 1 o1ieHka pe3yabTaToB OCBOCHHS TUCIUILIMHBI OCYIIIECTBIISICTCS MTPETNO01aBaTeNIeM B
MpoIiecce MPOBEICHUS JTa00PATOPHBIX padOT, TECTUPOBAHUS, & TAK)KE BHITTOJTHCHHS
00yJarOIIMMHUCS WHIMBUIYTBHBIX 3aJaHUH.

Koa u HaumMeHoBanue
npogeccuoHATbHBIX
¥ 00IIUX KOMIIETEeHIIHIA,
¢opMupyeMBIX B paMKax
MOJYJIst

Kpurtepun ouenku

MeToabl OlIEHKH

IIK 4.1. CocTaBnsaTh
AITOPUTMBI U CTPYKTYPBI
MPOTPAMMHOT0 KOJIa IS
MHKPOIIPOIIECCOPHBIX
CHCTEM

- IPABUJILHOCTh HAITUCAHUS
MPOTPAMMHOT0 KOJIa C
HCIIOJIF30BAHUEM SI3BIKOB
MIPOTPAMMHUPOBAHMS;

- MPaBHJIBHOCTH 0(OPMIICHHS
MIPOTPAMMHOI0 KOJIa B COOTBETCTBUU
C YCTaHOBJICHHBIMU TPEOOBAHUAMU;
- BEpHOE OCYIIIECTBICHUE MPOBEPKU
Y OTJAJKU MPOrpaMMHOI0 KOJa;

- BEpHOE COCTaBJICHHE MPOrpaMMbl
Ha SI3bIKE TPOrpaMMHUPOBaHUS

JUISl BCTPAMBAEMbIX CUCTEM;

- IPABUJILHOCTh MPUMEHEHUS
CTaHJIapTHBIX aJITOPUTMOB U
KOHCTPYKLMU sSI3bIKA
IIPOTPAMMUPOBAHMS;

- IPaBUJILHOCTH BBIOOpA
MUKPOKOHTPOJIEPA 111 KOHKPETHOU
3a7la4i BCTPAUBAEMOW CUCTEMBI;

- IPABUJIBHOCTH BBINIOJIHEHUE
TpeOOBaHUS TEXHUYECKOTO 3a/IaHUs
10 ITPOrPaMMHUPOBAHUIO
BCTPAUBAEMBIX CUCTEM;

- IPABUIILHOCTH OIIPEIETIEHUS
Ha3HAYEHUs U IPUHLNIA IEVCTBUS
coctaBHBIX 0110k0B MIIC 1 nx
PEKHUMOB;

TectupoBanue.

VY CTHBIN U TUCBMEHHBII
orpocC.
JleMOHCTpaImoOHHbIN
HK3aMEH.

Boinonnenus
WUHIAUBUAYAIbHBIX
JIOMAIITHUX 33/1aHUH.
DKcnepTHoe
HaOJIFOIEHE
BBITIOJTHEHUS
J1a00paTOPHBIX padoT.
DKcnepTHoe
HaOJIFOIEHE
BBITIOJTHEHUS
MPAKTHYECKUX PadoT.
Onenka pemeHus
CUTYallMOHHBIX 3a/a4.
OueHka nporuecca

U pe3yJbTaTOB
BBHITIOJTHEHHSI BUJIOB
paboT Ha MpaKTUKE.
3amuTa oT4eTa mo
UTOTaM BBITIOJTHEHHBIX
MPAKTUYECKUX 3aHATUN
U J1a00paTOpHBIX paboT
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http://www.studmedlib.ru/
http://www.medcollegelib.ru/
https://e.lanbook.com/
http://iprbookshop.ru/
https://нэб.рф/

- BEPHOE OIPEJIEIIEHUE COCTaBa
MUKpPOKOHTpPOJUIEpa, HA3HAUEHUS
ero (hyHKIIMOHAILHBIX OJIOKOB;

- IPaBUJIbHOCTh MCIIOJIb30BaHUS
CHUHTaKCHCa U OCHOBHBIX
KOHCTPYKLUH A3bIKA
IPOrpaMMUPOBAHUS IS
BCTPAUBAEMOU CUCTEMBI;

- IPaBUJIbHOCTh IOHUMaHUS
CTPYKTYPBI TUITIOBOM BCTPAUBAEMOM
CUCTEMBI Ha 0aze
MUKPOKOHTpPOJUIEpA U OpraHu3aluu
TaKHUX CHCTEM;

- IPaBUJILHOCTH BbIOOpA METOa
IPOrpaMMHOM peanu3aluy TUIIOBBIX
(GYHKIMI yIpaBieHus;

- IPaBUJILHOCTH BbIOOpa criocoba
MOJIKJIFOYEHUS CTaHIapPTHBIX

Y HECTaH/IaPTHBIX MPOTPAMMHBIX
OuOIMOTEK TIPU pa3paboTke
MIPOrpaMMHOTI0 KO/1a

[IK 4.2. ITpoektrpoBath
U IPOrpaMMHUPOBATH
BCTpPanBaeMbI€ CUCTEMBI
1 uHTEepderchl
obopyIoBaHUs

C UCTOJIb30BaHUEM
S3BIKOB
MIPOrpaMMUPOBAHUS

- IPaBUWJILHOCTH Pa3padOTKU
IpOIIeTyp TPOBEPKU
paboTOCITOCOOHOCTH TPOTPAMMHOTO
obecrieuenus;

- MPABWJIBHOCTD Pa3pabOTKH
TECTOBBIX HAOOPOB JAHHBIX IS
IPOTPaMMBI;

- IPaBUIILHOCTH MTPOBEICHUS
IPOIIEeyphl TECTUPOBAHUS H
OTJIaJIK BCTPAUBACMBIX CHCTEM
Ha 0a3e MHUKPOKOHTPOJLICPOB;

- IPaBUJILHOCTH OCYIIICCTBIICHUS
pedakTopuHTa U ONITUMHU3AINH
POTPAaMMHOTO KOJIa IO/
TpeOOBaHUs BCTpAaUBACMO
CHCTEMBI,

- IPaBUIILHOCTh HAXOXKICHHSI
OLIMOOK B MPOrPaMMHOM KOJIE JUISI
BCTPaMBaeMON CUCTEMBI;

- BEpHOE OIICHUBAHHE CTEMICHH
KPUTHYHOCTH OIIMOOK B KOJIE
POrPaMMBI;

- IPaBUJILHOCTH OTIPEICTICHHS BUIa
¥ Ha3HAYEeHUsI TPOrPaMMHOTO
obecniedeHus i pa3paboOTKu
MPOrPaMMHOTO O0ecTIeueHUs st
BCTPAMBAEMbBIX CHCTEM;

- IPaBUJILHOCThH IPUMEHEHUS
METO/I0B TECTUPOBAHMS U CIIOCOOOB
OTJIAIKN BCTPaNBAEMBIX CUCTEM;

- BEpHOE OmpeJeICHUE IPUIUH

TectupoBanue.

Y CTHBIN U TUCBMEHHBII
orpoc.
JleMOHCTpaImOHHbIN
HK3aMEH.

Beinonnenus
MHAUBUAYAIbHBIX
JIOMAIITHUX 33/IaHUH.
DKCIepTHOE
HaOJIFOIEHE
BBITIOJTHEHUS
J1a00paTOPHBIX padoT.
DKCIepTHOE
HaOJIFOIEHE
BBITIOJTHEHUS
MPAKTUYECKUX PadoT.
OueHka penieHus
CUTYallMOHHBIX 3a/a4.
Onenka npornecca u
pe3yIbTaTOB
BBHITIOJTHEHHSI BUJIOB
paboT Ha MpaKTUKE.
3amuTa oT4eTa mno
UTOTaM BBITIOJTHEHHBIX
MPAKTUYECKUX 3aHATUN
U J1abOpaTopHBIX paboT
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HEHUCTIPABHOCTEW U BO3MOYXKHBIX
c00eB MPOrpaMMHOTO KOJIa

OK 1. Beibupats
CHOCOOBI pereH s 3a1a4
npodeccuoHaTBHOM
JeSATSIILHOCTH
MIPUMEHUTEIBHO

K Pa3IMYHbIM
KOHTEKCTaM

- 000CHOBaHHOCTb MTOCTAHOBKH
1eJTM, BBIOOPA U IPUMEHEHUS
METOJIOB M CIIOCOOOB PEIICHHUS
po(heCCHOHATBHBIX 3a]1a4;

- aJIeKBaTHAs OLIEHKA M CAMOOIICHKA
3¢ (HEKTUBHOCTH U Ka4eCTBa
BBITTOJTHEHUS TPOPECCUOHATBHBIX
3a1a4

OK 02. Ucnonrs30oBaTh
COBpPEMEHHBIE CpPE/ICTBA
MOMCKa, aHATN3a

Y MHTEPIIPETANT
nHpopManuy,

1 HH(OPMaLIMOHHbIE
TEXHOJIOTUH TS
BBITIOJIHEHUS 3a71a4
npoeCCHOHATBHON
JeSITeIbHOCTH

- UCTIOJb30BaHUE PA3IMUHBIX
HMCTOYHHMKOB, BKIIOUAs SJIEKTPOHHBIE
pecypchl, Meapecypcehl,
HuTtepHeT-pecypchl, mepuoandecKiue
W3JIaHUsI TIO CTICIUATIBHOCTH IS
perneHust mpopeCCHOHABHBIX 3a7a4

OK 03. ITnmanupoBath

U pPeaTn30BbIBATh
COOCTBEHHOE
po¢eCCHOHAIBHOE U
JUYHOCTHOE pa3BUTHE,
MpeANPUHUMATENBCKYIO
JeSITeNIbHOCTD

B NpodeccruoHaIbHON
cdepe, UCIOIB30BATH
3HAHUS 110 PUHAHCOBOM
IrPaMOTHOCTHU

B Pa3JIMYHBIX )KU3HEHHBIX
CUTYaLUAX

- ACMOHCTpal s OTBECTCTBCHHOCTHU
3a IPUHSTHIC PEIICHUS

- 000CHOBaHHOCTh CaMOaHaIIN3a

¥ KOPPEKIHUs PE3yIbTaTOB
cOoOCTBEHHOU pabOTHI

OK 04. DddexTrBHO
B3aMMO/ICHCTBOBATh

U paboTaTh B KOJJICKTHBE
Y KOMaHJIe

- B3aUMOJIENCTBHE C
00yYaroIUMHUCS, PETIOAaBATEIISIMU
U MacTepaMu B X0JIc 00y4eHUsI, C
PYKOBOJUTEISIMU YICOHOU U
IIPOM3BOJICTBEHHON ITPAKTHUK;

- 000CHOBAaHHOCTb aHaJIN3a PadOThI
YJICHOB KOMaH/IbI (TTOTYMHECHHBIX )

OK 05. OcyuiecTBisTh
YCTHYIO U TUCHMEHHYIO
KOMMYHHKAITUIO

Ha TOCYy/IapCTBEHHOM
s13bIKe Poccuiickoi
denepanuu ¢ y4eTom
0CcOOeHHOCTEH
COIIUATIEHOTO

U KyJIBTYPHOTO
KOHTEKCTa

-rPaMOTHOCTb YCTHOMN

Y IUCbMEHHOM peyuH,

- AICHOCTh (POPMYJIUPOBAHUS
U U3JI0’KEHUS MbICIIei

Nurepnperanus
pE3yJIbTaTOB
HaOJI0ICHUH 3a
JEeSITeTbHOCTBIO
oOyyaromierocs B
IIPOLIECCE OCBOCHUS
o0pazoBarenbHON
IPOTPaMMBI.
DKCHepTHOE
HaOJII0/ICHUE U OLIEHKa
Ha jJabopaTtopHo-
MPAaKTUYECKUX 3aHITHSAX,
IIPY BBITIOJIHEHUU paboT
1o y4eOHOil u
MPOU3BOJACTBEHHOMN
MPaKTHKaM.
JleMoHCTpaMoHHbIN
AK3aMEH
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OK 06. ITposiBisATH
I'PaXKIaHCKO-
MIaTPUOTUYECKYIO
MIO3UIIUIO,
JEMOHCTPHUPOBATH
OCO3HaHHOE IOBEJICHUE
Ha OCHOBE
TpaULIUOHHBIX
00I11e4€eI0BEYECKUX
IICHHOCTEH, B TOM YHCIIC
C Y4€TOM IapMOHU3ALNHI
MEXHAI[MOHATIbHBIX

1 MEKPEIUTHO3HBIX
OTHOILECHUW, TPUMEHSATh
CTaHJapThI

- cOOTI0ICHIE HOPM TTOBEACHHUS BO
BpeMs y4eOHbIX 3aHATHHA

U TIPOXOKACHUS Y4eOHOH

Y IIPOU3BOACTBEHHOM NMPAKTUK

AHTUKOPPYILIHOHHOTO
MOBEACHUS

OK 07. CopeiicTBOBaTh - 3¢ EeKTUBHOCTD BBIMOJIHEHUS
COXPaHEHHIO MIpaBUJI TEXHUKHU 0€30M1acCHOCTH
OKPY’KaroIlle! cpelsl, 1 OXpaHbl TPYAa BO BpeMsl y4eOHBIX
pecypcocOepexreHuIo, 3aHSTHH, TPU MIPOXOXKICHUU

MIPUMEHSTH 3HAHUS 00
W3MEHEHHUH KJIMMaTa,
MIPUHIIUIIBI OEPEKITUBOTO
MIPOU3BO/JICTBA,

3¢ hexTHBHO
NEUCTBOBATE

B YpE3BbIYANHBIX
CUTYaIUsIX

y4eOHOM U TTPOU3BOACTBEHHOMN
MPAKTHK;

- 3HAHHME U UCTIOJIb30BaHUE
pecypcocOeperaronx TeXHOIOTHii
B 00JIaCTH AJICKTPOHUKHU

U IpUOOPOCTPOCHUS

OK 08. Ucmonp3oBaTh
cpencTBa GU3MUECKOU
KYJBTYPBI JJIs
COXpaHEHUs

U YKPETLICHUS 3J0POBbsI
B MpoI1iecce
po¢eCCUOHATBHON
IEeITEIbHOCTH

U MO /Iep KaHUs
HE00X0IMMOT0 YPOBHS

- 3(0peKTUBHOCTH MCTIOIB30BAHUS
nH(OpMaIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTHIA

B IPOECCUOHATIBHOM JIEITETLHOCTH
corJIacHO (hOPMUPYEMBIM YMECHHUSIM
U T0JTy4aeMOMY MPAKTHUYECKOMY
OTIBITY

¢buznueckoit

MIOArOTOBJIECHHOCTH

OK 9. ITonp3oBaTbCs - 3 PEKTUBHOCTH UCIIOJIB30BAHUS
npodeccuoHaIbHON B IpOo(eCCUOHATBHOM JIETETbHOCTH
JIOKyYMEHTaLUen HEOOXOMMON TeXHUUECKOM

Ha rocyJapCTBCHHOM
1 MHOCTPAHHOM SA3BbIKaX

JAOKYMCHTAIMHU, B TOM YUCJIC
Ha MHOCTPAHHOM SA3BIKC

18




