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1. MACIIOPT PABOYEM ITPOT'PAMMBI MEKJIUCITATIIMHAPHOI'O KYPCA
MHUKPOKOHTPOJIJIEPBI U BCTPAUBAEMBIE CUCTEMBI

1.1. Ob6aacTs npuMeHeHus padoyeil NporpaMmsl

PabGowas mporpamma  y4eOHOW  AMCHUIUIMHBI  SIBJISICTCS.  YacThIO  OCHOBHOM
npodeCCHOHAIBHON 00pa3oBaTeIbHOM TporpaMmbl B cooTBeTCTBUU ¢ PI'OC 1o crnennaibHOCTH
CIIO 11.02.17 «Pa3paboTKa 3IEKTPOHHBIX YCTPOUCTB B CUCTEM» (0a30BbIi YPOBEHB).

PabGouas mporpaMMa MEXIUCHHUIUIMHAPHOTO  Kypca  «MUKpPOKOHTPOJJIEPHI U
BCTPAaUBACMbI€ CHCTEMBD» MOKET OBITh HCIOJB30BaHA B JIOMOJIHUTEIBHOM MPO(ECCHOHATHHOM
oOpa3zoBanuu (B mIporpamMmax MOBBIIICHHS  KBAIM(PHUKAMM U  TEPENOArOTOBKH) H
npodeCCHOHATBLHON MOATOTOBKE, MPU OCBOCHUH padoyeil mpodeccuu B paMKax CHEIHaIbHOCTH
11.02.17 «Pa3paboTka 3JIEKTPOHHBIX YCTPOHCTB M CHUCTEM)» IPU HAIUYUU CPEIHEro (MOJIHOTO)
o0rm1ero 00pa3oBaHus WM HAYaIHHOTO MPO(ECCHOHATBHOTO 00pa30BaHusI.

1.2. MecTo y4yeOHOH TUCHMILVINHBI B CTPYKTYpPe NPOrpaMMbl NOATOTOBKHU CIIEHMATUCTOB
cpe/iHero 3BeHa

MexaucuuniuuHapHelii - Kypc  «MHUKpPOKOHTPOJIJIEPEI W BCTPAaMBAEMBIE  CHUCTEMBD»
oTHOCUTCS K mpodeccrnoHansHoMy Monyio 1IM.04 «IIporpammupoBaHne BCTpamBaeMbIX
CHCTEM C UCIOJIb30BAHNEM UHTEIPUPOBAHHBIX CPes pa3paboTKM».

1.3. Hesan u 3aga4um y4eOHOM IMCUUILIMHBI — TPEOOBAHUS K Pe3yJIbTATAM O0CBOCHHS y4eOHOM
JTUCIHUIIINHEI

B pe3ynbrate ocBoeHUS y4eOHOM NUCIUTUIMHBI 00YYaIOTHIICs TOKEH

HMeETh MPAKTHYECKUH OMbIT:

— dbopManu3aum 1 aJropUuTMHU3AIUN TOCTABIEHHBIX 3aa4;

—  HAIHCaHWs MPOTPAMMHOTO KOJIa ¢ UCIOIh30BAHUEM S3BIKOB MPOTPAMMHUPOBAHUS,
oTpesieNieHUs] U MAaHUITYJIMPOBAHUS TaHHBIMU;

—  odopmIeHHS TPOrPaMMHOTO KOJa B COOTBETCTBHU C YCTAHOBJICHHBIMHU
TpeOOBaHUSMU;

—  MPOBEPKH H OTIAIKH MPOTPaMMHOTO KOJIa;

—  pa3paboTkKu  TpoHEAyp MpOBEpKH  PabOTOCMOCOOHOCTH UM U3MEpPEHHS
XapaKTEPUCTUK IPOrPaMMHOTO 00ECIICUCHHS;

—  pa3pabOTKU TECTOBBIX HAOOPOB JIAHHBIX;

— MPOBEPKHU PAabOTOCTIOCOOHOCTH MPOTPAMMHOTO 00ECTICUCHHSI;

—  pedakTopHHTa ¥ ONTHMH3AIUH IIPOTPAMMHOT0 KOJa,

— UCIpaBleHus AePeKTOB, 3aQUKCUPOBAHHBIX B 0a3e NaHHBIX ACPEKTOB.

yMeThb:

— COCTaBIISITh MPOTPAMMBI Ha S3BIKE TIPOTPAMMHUPOBAHUS JJIsI BCTPAUBAEMBIX CHCTEM;

—  NPUMEHSATH CTaHJAPTHBIC aJITOPUTMBI M KOHCTPYKIIHH SI3bIKA MTPOTPAMMHUPOBAHHS,

— BBIOMpATh MUKPOKOHTPOJLIEP JUISI KOHKPETHOM 3a/1a4il BCTPAUBAEMOU CHCTEMBI;

—  BBINIOJIHATH TpeOOBaHMS TEXHWYCCKOTO 3aJaHUsl [0 MPOTrPAMMHPOBAHHIO
BCTPAMBAEMBIX CHUCTEM;

—  co3maBaTh W OTJIAXHUBATh NPOTPAaMMBI PEATBHOTO BpPEMEHU CPEJICTBAMHU
MPOrPaMMHOM SMYIISIIUY U Ha allapaTHhIX MaKeTax;

—  HAXOAUTh OIMMOKH B TMPOTPAMMHOM KOJAE ISl BCTPAWBaeMOW CHCTEMBI
U OLICHUBATh CTETICHh UX KPUTUYHOCTH;

—  TpPOM3BOIUTH TECTHPOBAHWE M OTJIAAKY BCTPaWBaeMbIX CHCTEeM Ha 0a3e
MUKPOKOHTPOJUIEPOB;

—  BBIABIATH NPHYUHBI HEUCTPABHOCTEH mMepudepuilHbIX MOIYJEH BCTpanBaeMbIX
CHCTEM.

3HATH.



0a3oBas QyHKIIMOHAIBHAS CXEMa MUKPOIPOIIECCOPHON CUCTEMBI;

Ha3HAYCHHE U MPUHITUIT ACHCTBUS cocTaBHBIX 0110k0B MIIC;

pexxumbl padotsl MIIC;

criocoObl opranuzanuu cBsizu MIIC ¢ BHemHel cpenoi (MCIIOTHUTEIbHBIMU

YCTPOMCTBAMH);

CTPYKTypa TUIIOBON CHUCTEMBI YIIpaBJieHUs (MUKPOKOHTPOJLIED);

OpraHHu3alus MUKPOKOHTPOJUIEPHBIX CUCTEM;

COCTaB MUKPOKOHTpOJIJIepa, Ha3HAUYEHHE ero (yHKIIMOHATIbHBIX OJIOKOB;
CUHTAaKCUC W OCHOBHBIE KOHCTPYKLUH $3bIKa IPOrpaMMHpPOBAHUS  JUId

BCTpaHBaeMOﬁ CUCTEMBI,

CTPYKTypa THIIOBOH BCTPaMBaeMOM CHCTeMbl Ha 0a3e MHKpPOKOHTpOJUIepa

M OpraHusanun TaKuX CUCTEM;

0COOEHHOCTH ITPOTrPAMMHUPOBAHUS BCTPAUBAEMBIX CUCTEM PEAbHOTO BPEMEHHU;
METO/IbI IPOTPAMMHOM peanu3alii TUIIOBBIX (YHKIUI YIIpaBIeHUS;
KJIacCU(UKaIus, 0OIUe MPHUHIUIBI TOCTPOCHUS U (PU3UYECKHE OCHOB PabOTHI

nepudepuitHbIX MOyJIeH BCTPAauBaEMbIX CUCTEM;

CIIOCOOBI MOAKIIOYCHHA CTAHAAPTHBIX W  HCECTAHAAPTHBIX  IIPOrpaMMHBIX

OMOJIMOTEK NP pa3paboTKe MPOrPaMMHOI0 KOJIa;

0a3oBass  (yHKIMOHAJbHAas CXeMa BCTpPaMBaeMbIX CHCTeM Ha  0aze

MUKPOKOHTPOJLIEPA;

BUJIbI M HA3HAYCHHE MTPOTPAMMHOTO 00CCIICUeHUs IS Pa3pabOTKH MPOTPAMMHOTO

oOecrneueHus JUIsi BCTpauBaEMbIX CHCTEM — MHTETPUPOBaHHbBIX cpell pa3padotku (IDE);

METO/IbI TECTHPOBAHUS U CITIOCOOBI OTJIAJIKH BCTPAUBAEMBIX CUCTEM;
HNPUYMHBI HEUCTIPABHOCTEH U BO3MOXKHBIX COOEB MPOrPaMMHOI0 KOJIa;
crocoObl  MHQOPMAIIMOHHOTO  B3aUMOJICHCTBUS  pA3IUYHBIX  YCTPOWCTB

BCTpanBacMbIX CUCTEM 4YCPE3 IIPOBOJHBIC U 6CCHp0BO)1HBIe KaHaJlbl CBA3H, B TOM 4YHUCJIC U CCTh

WHTepHeT;

CHCTCM.

06mee COCTOSAHUC TIPOU3BOACTBA U TCHACHLMU HCIIOJIB30BAHUA BCTPANBACMbBIX

2. PE3YJIbTATHI OCBOEHUS YYEBHOM JUCHUILJINHBI

N3ydyeHne  OUCHUIUIMHBI  CcHOCOOCTBYET  (OPMHUPOBAHMUIO  CIEAYIOIIHMX  OOLIMX
KOMIIETECHIIMN:

Kon

HaumenoBanue pesyjbraTa 00y4eHust

K 4.1

CocCTaBisiTh AJITOPUTMBI U CTPYKTYPY MPOTPAMMHOTO KOJA JII MUKPOIIPOIIECCOPHBIX
CUCTEM.

1K 4.2

[IpoexkTpoBaTh W NPOTPaMMHUPOBATH BCTPAaWBAaEMble CHUCTEMBI W HHTEpdENCH
000pyIOBaHUS C UCIOIB30BAHUEM SI3BIKOB IIPOTPAMMHUPOBAHHMSL.

JInuyHOCTHBIE PE3YabTATHI
peaju3anuu NPOrpaMMbl BOCTIMTAHUS Kon
(Oecxkpunmopbwi)

JIn4HOCTHBIE Pe3yIbTATHI

peajim3alui nNporpaMmbl BOCIIMTAHUSA, ONIPEACTCHHbIC 0TPACJICBbIMHA TpeﬁoBaHI/IHMH

K J€¢JIOBBIM Ka4€¢CTBaM JIMYHOCTH

JleMOHCTpHPYIOINi TOTOBHOCTH M CITOCOOHOCTH BECTH THUAJIOT C APYTUMH JIFOIBMH,
JIOCTUTATh B HEM B3aUMOITOHUMAHUS, HAXOIUTh OOIIUE N U COTPYIHUYATH IS UX JIP 13
JIOCTHKEHUS B IPO(ECCHOHAILHOM IS TEIbHOCTH

[IposBnsIonIHii cO3HATENHFHOE OTHOIIIEHUE K HEITPEPHIBHOMY 00pPa30BaHMIO KaK YCIOBHIO
yCHEIHOM MPo(heCCHOHANTBHOM 1 00IIIECTBEHHOM EATEILHOCTH

JIP 14

JInYHOCTHBIE Pe3yIbTATHI




peanu3anuu NporpaMMbl BOCIIUTAHUS, ONPeeIeHHbIE KIHYeBbIMI PA00TOAATEIIMHI
(TIpm HATTIIHIH)

[TposBIAIONINI OTBETCTBEHHOE MOBENCHUE, HCITOJHUTENBCKYIO NJUCIUILUINHY | JIP 18

3. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

3.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHO0# padoThl

Bun yueOHoii padoThI O0beM yacoB
MaxkcuMajbHasi ydeOHasi HATPY3Ka (Bcero) 98
Oo0s3aTenbHas ayMTOpPHas yueOHasi HArpy3Ka (Bcero) 88

B ToM uncre:

MIPAKTUYECKHE 3aHATHS 32
Koncynprarmm 2
[TpomexyTouHas aTTecTanys 6
CamocrosiTenpHas paboTa 4
Hrorosas arrectauus B opMe 5 cemecTp — SK3aMeH

3.2 TeMaTn4yecKuii MJIaH U coiepKaHUe Y4eOHOM THCIUTTUHBI
« MUKPOKOHTPOJIUIEPBI U BCTPAUBAEMBbBIE CUCTEMBbI»

HaumenoBanue Oo0Bem, akaj.
pa3esioB U TeM 4 /B TOM
npogeccunoHaIbHOr0 Conepxanne yue0HOro Mmarepuaia, yucie B

monyas (ITM), JlabopaTopHbie padoThl U MPAKTHYECKHUE dopme

MEKIMCIHMIIMHAPHBIX 3aHATUHA, CAMOCTOATC/IbHAA yqeﬁnaﬂ paﬁoTa HpaKTH‘leCKOﬁ
kypcoB (M/IK) 00y4YarIuXCsl, KYPCOBOM MPOEKT MOATOTOBKH,

akaa. 4

Tema 1.1. O0mue Conep:xanue

CBEJEHHUS 0

MHKPONPOLECCOPHBIX Uctopus PasBUTHs MUKPOTPOLIECCOPOB (MID),

CHCTEMAX COBPEMEHHBIN YPOBEHb U TEHACHIIMHN Pa3BUTHUSA

Mukpornporueccopubix cuctem (MIIC). MII,
knaccugukanus MIL. Ctpykrypa npocreiien
MIIC

Ha3nauenue u 0cOOEHHOCTH Pa3IMYHbBIX THIIOB
MIIC. [IpuHCTOHCKAS M TapBapACKas
apxutektypbl MIIC

Ctpykrypa npocreimero MIT. ®ynknun MIT 18
YcerpolicTBa ynpaBieHUs C )KECTKOU JIOTUKOM.
VYerpoiicTBa yrpasieHHs ¢ IPOrpaMMUAPYEMON
J0TuKoi. MUKpOnporpaMMHOE yIpaBIeHHUE
Cucrema xkomanx MII. Pabounii muxin MI1
Pesxxumebl pabotst MIIC. IIporpaMmHbIii OOMEH.
Cuctema npepoiBanuiit MII. Mexanuszm oOmMeHa
1o npepeiBanusiM. O6MeH B pexxume TTJITT
Knaccudukanus u pyaxmun namsitu MIIC.
Knaccudukanus O3V, tunst u Buast O3Y. KOIII
namsth. Kmaccuduxanws [13Y, Tumbl u BUIbI
I13Y. CnocoOs1 agpecannu B MIIC




Opranuzanus cea3u MIIC ¢ BHemHen cpenoil.
@yHKIMY YyCTPOUCTB BBOAA-BbIBOAA. [ [puHLIMIIBI
MOCTPOEHUS MOPTOB BBOJA-BbIBOJIA

Tema 1.2.
BcerpauBaemblie
CHCTEMBbI HA OCHOBE
MHKPOKOHTPOJLIJIEPOB

Conep:xanue

00630p coBpeMeHHBIX MUKPOKOHTposuiepoB (MK).

Knaccugpukanus MK. MopaynbHas opraHu3zanus
MK

Crpykrypa nponeccoproro siapa MK. Cucrema
koMmaug MK. ITamate MK

[TopTel  BBOHA-BBHIBOJA, TaWMEpbl, MOAYJb
npepbriBannii MK

MuHMMU3aUS SHEPTONOTPEOICHUS B CUCTEMAX C

MK. TaktoBsie reneparopsl MK 18
ArmnmapatHble cpelcTBa OOecreueHus HaJeKHOU
paboter MK
JlonmoaHUTEIbHBIE MOZYJIH MK:
[I0CJIEZI0BATENBHOIO BBO/1a-BbIBO/IA, AHAJIOTOBOTO
BBOJIa-BBIBOJIA
AnmapaTHble M INpOrpaMMHBIE CpPEICTBA s
pa3paboTKu mpriIokeHui Ha 6a3e MK
@OyHKIMOHAIbHBIE OJOKM MHUKpPOKOHTPOJUIEpA.
Kondurypuposanne MK

Tema 1.3. Crpykrypa | Conep:xkanue

NPorpamMmsbl 1

OCHOBHEIE BBonnbie nonsTus s3eika C. CTpykTypa

KOHCTPYKIMH si3bika | IPOTpamMMbl Ha C

Cu Tunel nanssix B C. [lepemennbie B C. KoHCcTaHTHI
B C
Apudmernueckue 1 JOrHYECKHe ONepaTopsl
si3pika C
Omneparops! BeTBneHus B C 20
[{uknnyeckue KOHCTpYKIMH B C
VYka3zarenu u agpeca nepeMeHHbIX B C
Pabota ¢ pynkuusmu B C. OcobeHHOCTH
nepesayy JaHHBIX MPU 0OpaleHUH K QYHKIINH B
C
Crpyxkrypsl B C. Ykazarenu u agpeca
nepeMeHHbIX B C
Maccussl u cTpoku B C
CrannaptHble GpyHKIMY BBoAa/BeiBOAA B C
[MpakTnyeckue 3aHATHS
OcHOBHBIE XapaKTEPUCTUKH U OCOOEHHOCTH
apxutekrypsl MK
BrimonHenune norunyeckux u apudMeTnyeckux
KOMaHJ 32

BrinosHeHNE TUKINYECKUX KOHCTPYKIUNA U
ONEPATOPOB BETBICHUS

Pabora ¢ mudpoBeIME TOpTaMU BBO/Ia-BBIBO/IA

OpFaHI/ISaHI/ISI IMUKJIOB U BPCMCHHBIX 3aJICPIKCK




Opranuzanus DoAIporpaMm

Pabora ¢ makpocamu

O6paboTka npepsIBaHUI

CamocrosiTesibHast padoTa 4
IIpome:kyTOUHAS aTTeCTALMS 6
Bcero 98

3.3. [lepeyeHb KOHTPOJIbHBIX BOMIPOCOB MO TUCHHUIIJIMHE

1. Ucropus passutus mukpompoueccopo (MII), coBpeMeHHbIN ypOBEHb U TEHJIEHLIUU
pa3Butus Mukpomnponeccopubix cuctem (MIIC). MII, knaccuduxamus MIL.  Crpykrypa
npocreimen MIIC

2. Hasnauenue u ocobennoctu paznuunblx Tunos MIIC. ITpuncToHCKas u rapBapickast
apxutextypsl MIIC

3. Crpykrypa npocteiimero MII. ®@ynkunun MII

4. YcrpoiicTBa ympaBiI€HUS C JKECTKOW JIOTUKOM. YCTpoilcTBa ympaBlleHUs C
IIPOrpaMMUPYEMOi1 JIOTUKOH. MUKPOIIPOrpaMMHOE yIIPaBICHUE

5. Cucrema komana MII. Pabounii nukin MIT

6. Pexxumsl pabotsl MIIC. IIporpammuslit oOMeH. Cuctema npepeiannit MIT. Mexanusm
obmena o nipepoiBanusM. OomeH B pexkume TT/II1

7. Knaccudukanusa u pynkuun namsta MIIC. Knaccudukanus O3V, tunst u Bugst O3Y.
K3 mamste. Knaccudukarus [13Y, tunst u Bugst [13Y. Cioco6s! agpecamnuu 8 MIIC

8. Opranmzanus cesa3u MIIC c BHemHe# cpenoil. yHKIMN yCTPOICTB BBOJIA-BBIBOAA.
[TpyHIMIIBI TOCTPOEHUS TOPTOB BBOJA-BHIBOAA

9. O630p coBpemeHHbIX MHKpokoHTposiepoB (MK). Knaccudpukamus MK. Monynehas
opraauzamus MK

10.  Crpyxrypa mponeccopnoro siapa MK. Cucrema koman MK. [Mamsts MK

11. ITopTsl BBOJA-BBIBO/A, TaiMEPBI, MOAYJIb ITpepbiBaHi MK

12. Mununmusanus sHepronotpednenus B cuctemax ¢ MK. Takrossie reneparopst MK

13.  AnmapartHbie cpeicTBa oOecTieueHHs HaexKHOH padoTsl MK

14.  JlonmonuutensHble Moynu MK: mocienoBarenbHOro BBOJa-BbIBOJIA, aHAJIOTOBOTO
BBO/Ia-BbIBO/IA

15.  AnmaparHble ¥ IporpaMMHbIE CPEJCTBA IS pa3padoTKu npuiioxkeHuid Ha 6aze MK

16.  ®dynxmuoHanbHBIE 0JIOKM MUKpOKOHTpoIuiepa. Kondurypuposanne MK

17.  BBonusle nousaTus s3eika C. CTpykTypa nporpammsl Ha C

18. Tunsl nansabix B C. [Tepemennsie B C. Koncrautsl B C

19.  Apudmernueckue u JOTHYECKHUe OnepaTopsl s3bika C

20.  Omnepatops! BeTBieHHs B C

21.  Iuknuueckue KOHCTpYKIuU B C

22.  VYxazarenu ¥ ajpeca nmepeMeHHBIX B C

23.  Pabora ¢ ¢pynkuusamu B C. OCOOEHHOCTH Tepenadyr JaHHBIX MPU OOpalIeHuu K
¢dbyakuun B C

24.  Crpykrypsl B C. Yka3zarenu u ajgpeca nepeMeHHbIX B C

25.  Maccussl u ctpoku B C

26.  CranpaptHble (yHKIMU BBOJA/BbIBOAA B C



4. YCJIOBUS PEAJIN3AIIMA YYEBHOM JUCIHUIIINHBI

4.1. TpeOoBaHHMSI K MUHUMAJILHOMY MaTE€pPHAJbHO-TEXHUYECKOMY O0ecrnedeHHI0

Ka6uner undopmaruku u UKT, ocHameHHbIH 000py10BaHHEM:

- pabouee MecTO mpenojasarens, 000pyJOBAaHHOE IEPCOHAIBHBIM KOMIBIOTEPOM (MM
MOHOOJIOKOM) € HEOOXOAMMBIM JIMIIEH3MOHHBIM IPOTPAMMHBIM OOecredeHrneM oOIIero
u ipodeccuoHaibHOTO Ha3HaueHus, MDY

- paboune MecTa ¢ IepCOHATBHBIMA KOMIBIOTEpaMH (MJIM MOHOOJIOKaMHU) TI0 KOJIMYECTBY
o0yJaromuxcst ¢ HEOOXOAWMBIM JIMIEH3UOHHBIM TPOrPaMMHBIM oOecreueHrueM OO0IIero
U po(heCcCHOHANIBHOIO0 Ha3HAUYEHUS;

- JJOKaJIbHAs CeTh C BbIXOJ0M B MIHTEpHET;

- KOMIUJIEKT HPOEKIMOHHOIO 00OpyIOBaHUs (MHTEPAKTHBHAs JOCKAa B KOMILJICKTE
C IPOEKTOPOM WJIM MYJIbTUMEIUNHBIN MpoeKTop ¢ d3kpanoM uiu JKK-manens);

- KOMIUIEKT y4e0HO-MEeTOANYECKON JOKYMEHTAIUH;

- KOJUIeKIUsl IU(POBBIX 00pa30BaTENbHBIX PECYpPCOB: JIEKTPOHHBIE BUAECOMATEPUAIIbL,
3JIEKTPOHHBIE YUEOHUKH, ITPE3CHTALIH;

- HarJIsiAHbIe TOCOOUs: JEMOHCTPALIMOHHBIE [JIAKAThl, MAKEThI, pa31aTOYHbI MaTepuall.

4.2. UndopmanuonHoe odecnieyeHne o0ydeHust

IlepeueHb pekoMeHyeMbIX YUeOHBIX H3IAHUIH,
HNuTepHeT-pecypcoB, A0MOJIHUTEIbHOM JUTEPATYPHI

OcHosHble newamubvle U30aHUs

1. Typos, B. B. Mukponpoueccopusie cuctemsl : yueoHuk / B.B. I'ypoB. — Mockaa :
NHOPA-M, 2022. — 336 c.
Marpa 10.C. CoBpeMeHHBIE MUKPOKOHTPOJUIEPHL. APXUTEKTYypa, IPOrpaMMHUPOBAHHE,

paspaboTtka ycrporicts. — Mocksa: JIMK Ilpecc, 2017. — 224 c. — ISBN 9785970605516.

2. Maptun P. Uwmcras apxurektypa. McKyccTBO pa3pabOTKH MPOrpaMMHOTO
obecnieuenus. — Cankr-IlerepOypr: [Tutep, 2018. — 352 c.: nin. — ISBN 978-5-4461-0772-8.

3. Marromus A.O. [IporpammupoBanue MEKpPOKOHTpOJIepoB. CTpaTerusi M TAKTHKA. —
Mocksa: JIMK Ilpecc, 2017. — 356 c.

4. Maromos H.B. Hauwano paGotei ¢ mukpoxontposuiepamu STMSE. — Mocksa:
COJIOH-IIpecc, 2018. — 208 c.

5. VYoppen, I'.C. Anropurmuueckue tproku s nporpammuctoB / I'.C. YoppeH. -
Mockga: Jlnanektuka / Bunbsmc, 2017. — 243 c.

OchosHble 91eKmpoHHbLe U30AHUS

I'ypos, B. B. Mukponporueccopusie cuctemsl : yuebnuk / B.B. I'ypoB. — Mocksa :
NHOPA-M, 2022. — 336 c. + [Jlon. marepumansl [DnektponHblii pecypc]. — (Cpennee
npodeccuonansHoe odpazosanue). - ISBN 978-5-16-015323-0. - Tekcer : anekrponssrii. - URL:
https://znanium.com/catalog/product/1843024 (nata o6pamenus: 06.04.2022). — Pexxum qocTyma:
IO TOATHCKE.

ﬂonwmumeﬂbﬂbze UCMOYHUKU

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.


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

3. Kapmua Hoeuemno. OcBoenne STM32. UznarensctBo: Leanpub, 2018, — 826 c.
https://vk.com/embededdevice/book.
4. Kysmmnos, [[. P. OcHOBBI mporpamMmupoBaHus : ydyeOHOe mocoOue ajsi CpeaHero

npodeccuonaibHoro oo6paszosanusi / JI. P. KyBmmuaoB. — Mocka : M3natensctBo Opaiir,
2021. — 105 c. — (IIpodeccuonanproe odpazoanue). — ISBN 978-5-534-07560-1. — Texkcr :
anexkTpoHHbd  //  OOpasoBarenpHas  1arpopma  FOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/473687

5. Ornesa, M. B. IlporpammupoBanue Ha si3bike C++: MpakTHYECKUH Kypc : yaeOHOe
nocobue a7 cpenHero npodeccuonanbHoro obpaszoanus / M. B. Oruesa, E. B. Kynpuna. —
Mocksa : U3parensctBo HOpaiit, 2021. — 335 c. — (IIpodeccuonanpHoe oOpa3oBaHHE). —
ISBN 978-5-534-05780-5. — Tekcr : anekrponnsiii // Obpa3zoBarenbHas miardgopma FOpaiit
[caitr]. — URL.: https://urait.ru/bcode/473118

6. Ilombenwsckuii, B.B. IlporpammupoBanue. bazomeri kypc C#: ydeOHHK st

cpenHero npodeccuoHanbHoro oopazopanus / B. B. Ilon6ensckuiti. — Mocksa : M3parenbcTBo
FOpaiit, 2020. — 369 c. — (Ilpodeccuonansroe obpazosanue). — ISBN 978-5-534-11467-6. —
Texct : oanektponnbiii // OOpazoBatenbHas 1uarpopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/456697
7. UYepmnakos, 1. B. OcHOBBI mporpaMMupoBaHus : Y4eOHUK U MPAKTUKYM JJIsl CPETHETO

npodeccuonansHoro obpazosanmsi / . B. UepnakoB. — MockBa : M3narensctBo FOpaiir,
2021. — 219 ¢. — (IlpodeccuonanpHoe oobpazoBanue). — ISBN 978-5-9916-9984-6. — Tekcr :
uiekTpoHHBIH  //  OOpaszoBarenpHass  miatdpopma  FOpaiit  [caiit] —  URL:

https://urait.ru/bcode/470969

8. IOpwuues /1. Reverse Engineering s Haunnatomumx. Creative Commons «Attribution-
ShareAlike 4.0 International» (CC BY-SA 4.0). 2017. 1054 C.
https://vk.com/doc145613276_462687714?hash=a22d9felelfcf61db9

5. KOHTPOJIb M OLIEHKA PE3YJILbTATOB OCBOEHHUSI YYEBHOM
TUCHMUIIAHBI

KOHTpOHL U OHCHKA pE3YyJIbTATOB OCBOCHUSA y‘Ie6HOI7I AUCHUIIIIMHBI OCYHICCTBIIACTCA
npenoaaBaTrcjicM B HPOHECCE MPOBCACHUA IMPAKTUICCKUX SaHSITI/II\/JI, TCCTUPOBAHUA, a TAKKC
BBITIOJTHCHU A O6y‘IaIOH_[I/IMI/IC}I HWHAWBHUYAJIbHBIX SaﬂaHHﬁ, ITPOCKTOB, HCCJIEeIOBaHUM.

Koa u HamMeHOBaHHe

npogdeccuoHATbHBIX

H 00IIMX KOMIIETEHIIU, Kpurepum onenkun MeTtoabl OLIEHKH

(opMupyembIxX B paMKax
Momyas’

I1IK 4.1. CocraBnsath - IPaBUJIBHOCTb HAITMCAHUS TectupoBanue.
AITOPUTMBI U CTPYKTYPBI | IPOTPAMMHOTO KOJa C Y CTHBIN M TUCHMEHHBIN
IIPOrPaMMHOTIO KOJa I | UCIIOJIb30BAHUEM SI3BIKOB orpoc.
MHUKPOITPOLIECCOPHBIX IIPOrpaMMHUPOBAHUS; JleMOHCTpaMOHHBIN
cucTeM - IPaBUIILHOCTH O(OPMIICHUS JK3aMEH.

MIPOTrPaMMHOTO KOJIa B COOTBETCTBUH | BrimomHeHus
C YCTAHOBJICHHBIMH TPEOOBAHUSAMU; | WHIAUBUIYAIbHBIX
- BEpHOE OCYUIECTBIIEHUE IPOBEPKU | JOMAIIHUX 3aJJaHHM.

¥ OTJIQJIKU MPOTPAMMHOTO KOJa; DKcrepTHoe
- BEPHOE COCTaBJICHHE TIPOTPAMMBI HaOJro/IeHue
Ha A3bIKC IPpOTrpaMMHUPOBAHUA BBITIOJTHCHUA
JUISl BCTPAMBAEMBbIX CHCTEM; 1abopaTOPHBIX padoT.
- IPABUJIBLHOCTH IPUMEHEHHUS OKCnepTHOE

! JInunocTHBIE pE3yNIBTATE 00YYAIOMIMXCS YIUTHIBAIOTCS B XOJIE OLIEHKH PE3YJILTATOB OCBOEHHUS
npodeccHoHaILHOTO MOYIIS.


https://vk.com/embededdevice/book
https://urait.ru/bcode/473687
https://vk.com/doc145613276_462687714?hash=a22d9fe1e1fcf61db9

CTaHJapTHBIX AJITOPUTMOB U
KOHCTPYKLUH S3bIKA
IPOrpaMMHUPOBAHUS;

- IPaBUIILHOCTH BHIOOPA
MUKPOKOHTPOJUIEpA 151 KOHKPETHOM
3a71a4l BCTPAUBAEMOM CHUCTEMBI;

- IPaBUJILHOCTH BBIMIOJIHEHHE
TpeOOBaHUS TEXHUYESCKOTO 3a/IaHUs
0 MPOTrPAMMUPOBAHUIO
BCTPAMBACMBIX CHUCTEM;

- IPaBUJILHOCTH OIPEIeTICHUS
HA3HAYCHWS U IPUHIIAIA JCHCTBHS
coctaBHbIX 0110k0B MIIC 1 ux
PEKHUMOB;

- BEpHOE OTpeielieHHe COCTaBa
MHUKPOKOHTPOJUIEpA, HA3HAUCHUS
ero (yHKIIMOHAIbHBIX OJIOKOB;

- IPaBWJIBHOCTH MCIIOJIH30BAHUS
CUHTAKCHCAa ¥ OCHOBHBIX
KOHCTPYKIUH S3bIKA
MIPOrPaMMHUPOBAHHUS JISI
BCTPAMBAEMOMN CHCTEMBI;

- IPaBWJIBHOCThH TIOHUMAaHUS
CTPYKTYpbI TUIIOBOM BCTpanBaeMon
CUCTEMBI Ha 0aze
MUKPOKOHTPOJUIEpA M OpraHu3aluu
TaKHX CHUCTEM;

- IPaBUWJILHOCTH BBIOOpA METOa
MPOTPaMMHOM pean3aIiy TUITOBBIX
GbyHKIUI yIpaBleHuUs;

- IPaBUWJILHOCTH BbIOOpa criocoba
MOJIKIJIFOUEHUS CTaHIaPTHBIX

¥ HECTAHJIAPTHBIX MTPOTPAMMHBIX
Ooubsmotek mpu pa3paboTke
IIPOrPaMMHOTO KOJIa

HaOJIFO[eHNE
BBITIOJTHEHUS
MPAKTHYECKUX padoT.
Onenka peueHus
CUTYallMOHHBIX 3a/1a4.
Ouenka nporecca

U pe3y/bTaToOB
BBITIOJTHCHHMSI BUJIOB
paboT Ha MpaKTUKE.
3amura oT4eTa 1Mo
UTOTaM BBIITOJIHEHHBIX
MPAKTUYECKUX 3aHATHI
1 1abopaTopHBIX padboT

I1K 4.2. IIpoexTupoBarh
U IPOTPaMMHUPOBATh
BCTPAauBAEMbIE CUCTEMBI
U uHTEepdenCh
o0opymoBaHus

C UCIOJIb30BaHUEM
S3BIKOB
IPOTPaMMHUPOBAHUS

- IPaBUWILHOCTH Pa3pabOTKH
IpOLIEAYP MPOBEPKU
paboTOCTIOCOOHOCTH MTPOTPAMMHOTO
obecreyeHus;

- IPaBUWIBHOCTH Pa3pabOTKH
TECTOBBIX HAOOPOB TAHHBIX IS
pOrpaMMBbl;

- IPaBUJILHOCTD TIPOBEICHUS
NPOLEAYPBI TECTUPOBAHHS U
OTJIaJIKH BCTPAUBAEMBIX CUCTEM
Ha 0a3e MUKPOKOHTPOJIEPOB;

- IPAaBWJIBHOCTH OCYIIECTBICHHS
pedakToprHra ¥ ONTUMH3ALUH
IPOTrPaMMHOTO KOJIA 10T
TpeOOBaHUs BCTpaUBaeMOi
CHCTEMB;

- IPaBUJILHOCTh HAXOKICHHSI

TectupoBanue.
YCTHBIM ¥ THCbMEHHBIN
omnpoc.
JleMOHCTpaliMOHHBIN
JK3aMEH.
Brimonnenus
WHINBUIYaJIbHBIX
JNOMAaIITHUX 3aJTaHUil.
DKCnepTHOE
HaOJIroIeHne
BBITIOJTHEHUS
1ab0opaTOPHBIX padoT.
DKCnepTHOe
HaOJIFO[eH1E
BBITIOJTHEHUS
MPaKTUYECKHUX PaboT.
Onenka peneHus




OIIMOOK B MPOTPaMMHOM KOJIe JIIst
BCTPAMBAEMOW CUCTEMBI;

- BEpHOE OIICHUBAHHE CTEIIECHU
KPUTUYHOCTH OIIMOOK B KOJIE
MIPOrPaMMBl;

- IPaBUJIBHOCTH OIIPE/IECIICHMSI BUIa
Y Ha3HAYEHHUS IPOTPAMMHOI0
oOecnieueHus uist pa3paboTKu
MPOrPaMMHOT0 OOecTieueHus st
BCTPauBACMbIX CUCTEM;

- IPaBUJILHOCTh MPUMEHEHUS
METO/I0B TECTUPOBAHMS U CIIOCOOOB
OTJIQJIKU BCTPAUBAEMbIX CUCTEM;

- BEpHOE OIpe/IesIeHNne IPUIUH
HEUCIPABHOCTEH U BO3MOKHBIX
c0O0€B MPOrpPaMMHOTO KOJa

CUTYallMOHHBIX 33/1a4.
Onenka npouecca u
pe3yJIbTaToB
BBITIOJTHCHHMSI BUJIOB
paboT Ha MpaKTUKE.
3amuTa oT4eTa 1o
UTOTaM BBIITOJIHEHHBIX
MPAKTUYECKUX 3aHATHI
1 1abopaTopHBIX padboT
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