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1. MACIIOPT PABOYEN TPOT'PAMMBI MEXIUCIAIIMHAPHOI'O KYPCA
MHUKPOKOHTPOJIJIEPBI I BCTPAUBAEMBIE CUCTEMBI

1.1. ObaacTb npuMeHeHHUs1 padoyeil MporpaMmbl

Pabouass mporpamMma  yueOHOW  AWCHMIUTMHBI  SIBJIIETCST  YaCTbIO  OCHOBHOM
npodeCCHOHANTBHONM 00pa3oBaTeIbHON mporpaMmbl B coorBercTBUU ¢ ®I'OC mo cnenuanbHOCTH
CIIO 11.02.17 «Pa3paboTka 3JI€KTPOHHBIX YCTPONUCTB B CUCTEM» (0a30BbIi YPOBEHB).

Pabowast mporpamMma  MEXKAHCUUIUIMHAPHOTO  Kypca «MUKPOKOHTPOJIEPEl U
BCTPaUBAEMbI€ CHCTEMBI» MOMKET OBITh HCIOJB30BAHA B JOMOJIHUTEIBHOM MPO(eCcCHOHAIBHOM
oOpazoBanun (B TporpaMMax TIOBBIIICHHWS KBAIM(HUKALUKM W  TEPENOArOTOBKH) U
npodecCHOHaIBHON MOATOTOBKE, MPU OCBOEHUH pabodell mpodeccuu B paMKax CHENHaJbHOCTU
11.02.17 «Pa3paboTka 3JIEKTPOHHBIX YCTPOWCTB M CHCTEM» NPH HAJHMYUU CPemHEro (TIOJHOTrO)
o0miero o0pa3oBaHUs WM HAYAJILHOTO MPOECCHOHATBPHOTO 00pa30BaHUs.

1.2. MecTo y4eOHOM JUCHHUILINHBI B CTPYKTYpe NPOrpaMMbl NOAr0TOBKH CHELHAHCTOB
CpeHero 3BeHa
MexaucuuIInHapHbelii  Kype  «MUKPOKOHTPOJUIEPI M BCTPAUBAEMBIE  CHCTEMBI»
OTHOCHUTCSl K mpodeccuoHanbHOMy Monyiito 1IM.04 «IIporpamMmmupoBaHne BCTpaMBaeMbIX
CHCTEM C UCTIOJIb30BAHUEM HHTEIPUPOBAHHBIX CPENl pa3paboTKmy.

1.3. Heau u 3aaa4n y4eOHOH AUCHHUILIMHBI — TPeOOBAHHUSI K Pe3yJIbTATAM O0CBOEHHUsI YUeOHOil
AUCHHUILINHDBI

B pesyibrate ocBoeHUs yueOHON AUCHUILTHHBI O0YYAOLTUICS TOKEH

HMeTh NPAKTHYECKHI ONbIT:

— (dopmManu3auy U aNTOPUTMHU3ALUH ITOCTABICHHBIX 337124,

— HAMUCAHUS MPOrPAMMHOTO KOJa C HCIOJb30BAHHEM SI3bIKOB MPOrPAMMHPOBAHUS,
OIpeeIeHUs] U MAHUITYJIMPOBAHUS JaHHBIMH,

— odopMiieHHsT TPOrPAMMHOTO KOZAa B COOTBETCTBUM C  YCTaHOBJICHHBIMH
TpeOOBaAHUSIMU,

- MPOBEPKH U OTJIAJKH IPOrPAMMHOIO KOJIA;

- pa3paboTku  mpomenyp NpPOBEpPKH  pabOTOCMOCOOHOCTHM W H3MEpPEeHUs
XapaKTePUCTHK MPOrpaMMHOr0 00eCcTeyeHH s

—  pa3paboTKH TeCTOBBIX HAOOPOB AHHBIX;

- MPOBEPKHU pabOTOCTIOCOOHOCTH MPOTPAMMHOTO 0OECTICHEeHUS,

—  pedakTopuHra ¥ ONTHMHU3ALMH POrPAMMHOIO KOAA,

- ucrpasyieHus 1epeKToB, 3aUKCHPOBAHHBIX B 0a3€ NaHHBIX 1e(EKTOB.

yMeThb:

— COCTaBJIATh MPOrPAMMBbI Ha SI3bIKE TPOrPAMMUPOBAHHUS /IS BCTPAUBAEMBIX CUCTEM,;

- NPUMEHSITh CTAHIAPTHBIE AITOPUTMbI H KOHCTPYKITHH SI3bIKA MPOTrPAMMHUPOBAHUS,

- BBIOMPATh MUKPOKOHTPOJLIEP JI1 KOHKPETHOM 33]a4i BCTPAUBAEMOW CHCTEMBI,

- BBIMOJIHATh TPEOOBAHUSI TEXHUYECKOrO 3afaHusi [0 MPOrPaMMHUPOBAHUIO
BCTPAUBAEMbIX CHCTEM,;

— CO37aBaTh M OTJIAXKHBaThb MPOrPaMMbl PEATbHOrO BpPEMEHH CpPEACTBAMHU
MPOTrPAMMHOM 3MYJISILIMU 1 HA alapaTHbIX MaKeTax;

- HAaXOIWThb OLMOKK B MPOrPAMMHOM KOJ€ [UIi BCTPAUBAEMOH CHCTEMBI
U OLIEHMBATh CTENEHb UX KPUTHYHOCTH,

- NPOU3BONTh TECTUPOBAHHWE M OTJIAAKY BCTpPaWBaeMbIX CHUCTeM Ha 0ase
MHUKPOKOHTPOJIIEPOB,

- BBISIBJIATh MPUYMHBI HEUCNPABHOCTEH mnepudepuiiHbIX MOAYJEH BCTPaMBaEMbIX
CHCTEM.

3HATB:



- 0a3oBas PyHKIMOHAIBbHAS CX€Ma MUKPOIIPOLIECCOPHOI CUCTEMBI,

- Ha3HaYeHHE U IMPUHIMII ASHCTBHSI COCTaBHBIX 0J0k0B MIIC;

- pesxkumbl padbotsr MIIC;

- cnocoOpl opranmzanmu cBsizu MIIC ¢ BHewmHe#dl cpenoll (MCIONHUTEIbHBIMU
yCTPONCTBAMH);

— CTPYKTypa THIIOBOW CUCTEMBI YIIpaBlIeHHs (MUKPOKOHTPOJLIED);

— OpTaHU3aLHsI MUKPOKOHTPOJUIEPHBIX CUCTEM,

— COCTaB MUKPOKOHTPOJIJIEpA, Ha3HAYCHUE ero (PYHKIIMOHATBHBIX OJIOKOB;

— CHHTAKCUC W OCHOBHBIE KOHCTPYKIHMH SI3bIKA MPOTPAMMHPOBAHHS  JUIS
BCTPaNBAE€MOUN CUCTEMBI,

— CTPYKTypa THIOBOH BCTpamBaeMOH CHCTEMbl Ha 0a3e MHKPOKOHTPOJUIEpa
U OpraHU3alHy TaKUX CHCTEM,

— 0COOEHHOCTH MPOrPaMMHPOBAHNS BCTPAUBAEMBIX CUCTEM PEATIbHOTO BPEMEHU,

— METO/IBI MPOrPAMMHON peaNn3alii TUMIOBBIX (YHKIMH YIIPABICHHS,

- knaccudukanys, odue MPUHLIUIBI TOCTPOSHUsT U (pusudyeckrue OCHOB PadOThI
nepudepuiiHbIX MOAYJIEH BCTPAUBAEMBIX CUCTEM,

— CHOCOOBI  MOAKJIFOUYEHUs] CTAHAAPTHBIX W HECTAHNAPTHBIX  MPOTrPAMMHBIX
oubnorek mpu pazpaboTke MPOrpaMMHOTO KO,

— 0a3oBasi  (yHKOMOHANBHAsT CXe€Ma  BCTPAMBaEeMbIX CHCTeM Ha  0Oase
MHKPOKOHTPOJLIEPA,;

— BU/IbI I HA3HAYEHUE ITPOrPAMMHOT0 obecredueHust sl pa3paboTKU MPOrPaMMHOTO
o0ecriedeHus1 ISl BCTPABAaeMbIX CHCTEM — HHTEIPUPOBAHHBIX cpex paspadbotku (IDE);

— METO/IbI TECTHPOBAHUS M CITOCOOBI OTJIAAKH BCTPAUBAEMBIX CHCTEM;

— NPUYHHBI HEUCTIPABHOCTEH U BO3MOXKHBIX COOEB MPOrpPaMMHOIO KOJa,

— crnoco0pl  MH(MOPMALIMOHHOTO  B3aMMOACWCTBUSI  PA3NIMYHBIX  YCTPOHCTB
BCTPAMBAEMbIX CHCTEM uepe3 MPOBOIHBIC U OECIPOBOAHBIE KAHAJBI CBSI3H, B TOM HUHCIIE U CETh
HnrepHer,

— o0Imee COCTOSTHHE MPOM3BOACTBA M TEHIEHLMHM HCIONB30BAHUS BCTPAUBAEMBIX
CHCTEM.

1.4. KotnyecTBO 4acoB HA 0CBOeHHE NPUMEPHON NMPOrpaMmbl y4eOHOH JUCUHIJIMHbBI:

MaKCHUMaJIbHOH y4eOHO! Harpy3ku oOydaromerocs: 98 yacos, B TOM 4HCIE:
obsi3aTeNbHAs ayJUTOPHAsI Harpy3ka odydarorierocs: 884acos.

2. PE3YJBTATHI OCBOEHUSI YYEFHOU JUCIUILTAHBI

UsydyeHne  OUCLUIUIMHBI  COCOOCTBYeT  (DOPMHUPOBAHUIO  CIEAYIOIIMX  OOIIUX
KOMITETEHLIMI

Kox Hanvenoranue pe3yibTara 00y4eHmst
1K 4.1 CoCTaBJISTh aNrOPUTMBI U CTPYKTYPY HNPOrPAMMHOIO KOZAA AJIs MUKPOMPOLECCOPHBIX
CHCTEM.
1K 4.2 [IpoeKkTHpOBaTh M TMPOrPaMMHUPOBATh BCTPAUBAEMbBIE CHCTEMBbI M HHTEPQENCHI
06OpYIOBaHHUS C UCTIONB30BAHUEM SI3BIKOB MPOTPAMMHPOBAHHS.

JIM4YHOCTHbBIE Pe3yJIbTATbI
peaIH3allii IPOrpaMMbl BOCIIHTAHHUS Kon
{Oeckpunmopuol)

JInuHOCTHBIE Pe3y/IbTATHI
peAIH3ALHH IPOrpaMMbl BOCIIHTAHHS, ONpeJeeHHbIE 0TPACIEeBLIMH TPeGOBAHHUAMH
K [€J0BbIM Ka4€CTBAM JIHUHOCTH




JeMoHCTpUpyIOLIHi rOTOBHOCTD U CIIOCOOHOCTH BECTH JUANOT C APYTHMH JTFObMHU,

JOCTHUTATh B HEM B3AUMOIMOHUMAHUSI, HAXOIUTh OOIIUE ICJTH U COTPYIHHYATH IS UX JIP 13
JOCTHKCHHSI B TPO(ECCHOHANBHON NS TCIBHOCTH

IMposiBrsiroiuii CO3HATEIBHOE OTHOIICHUE K HEPSPHIBHOMY 00Pa30BAHUIO KaK YCIOBUID JIP 14
ycnemHon mpodecCHoHANBHOHN 1 00IIECTBEHHOM ACATCIBHOCTH

JInuHOCTHBIE Pe3yJIbTATHI

peajn3ianuu nporpammbl BOCIIHTAHHUSA, ONIPEACJICHHBIC KJIDYEBbIMH pa60T0;1aTe.1mMn

(npu HATHYMH)

HpOHBJ'IHIOH.[I/II\/'I OTBCTCTBCHHOC MOBCACHUC, UCITIOJTHUTCILCKYHO JUCHUIIIIUHY

| JIP 18

3. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCHUILINHBI

3.1. O6bem yueOHOI JMCHUNJIMHBI H BUABI YU4eOHOI padoThI

Bun yueOHoii paGoTnI O0nem gacon
MaxcnmaabpHas yueOHasa HATPY3Ka (Bcero) 98
O0s3aTeTbHASI AYIATOPHAS YIeOHAS HATPY3KA (BCEro) 38

B toMm umcae:

MPAKTHYECKUE 3AHATH 32
Koucymprammm 2
TTpOMEKYTOUHAS ATTECTALIS 4
CamocrosaTenpHas padoTa 4

Hrorosast arrecramus B popMe 5 ceMeCTp — IK3aMCH

3.2 TemaTu4yeckuii NUIaH U coAepKaHUe Y4eOHOH JUCHUIIHHBI
« MUKPOKOHTPOJIJIEPBI 1 BCTPAUBAEMBIE CUCTEMBbI»

HaumeHoBanue Oobem, akan.
pa3aesoB U TeM 4/ B TOM
npogdeccuoHAJIBLHOr0 Conep:xanue yueGHOro marepuaiia, yHcie B
moxay.as (IIM), JadopaTopHbie padoThl U MPAKTHYECKHE dopme
MEKAMCUMILIHHAPHBIX 3aHATHNA, CAMOCTOATEC/IbHASA yqeﬁﬂaﬂ paﬁoTa HpaKanec]qoﬁ
kypcos (MIK) 00y4aomuxcsi, KypcoBoil NpoeKT NMOATrOTOBKH,
akaja. 4
Tema 1.1. O0mue Conep:xxanue
CBeJeHus 0
MHKPOTPOLIECCOPHBIX HUctopus PasBHTHA MHKPOMPOLECCOPOB (MID),
CHCTEMAX COBpPEMEHHBIN YpPOBEHb U TEHJEHLIUU PAa3BUTHS
MuKpornpoueccopHbix cucrem (MIIC). MIT,
kiaccudpukarus MI1. Ctpykrypa npocreiimeit
MIIC
HasnauyeHnne n 0cOOEHHOCTH Pa3IMYHBIX TUIIOB 18
MIIC. IIpuHCTOHCKasl U rapBapicKast
apxutekTypbl MIIC
Crpykrypa npocreitmero MI1. ®dynkiuu MIT
YcrpolicTBa ynpaBieHus C JKECTKOW JIOTHKOM.
YcTpolicTBa ynpasiaeHus ¢ IporpaMmMupyeMon
JIOTUKON. MUKpOIIpOrpaMMHOE yHpaBJe€HUE
Cucrema komang MI1. PaGounit uuka MIT




Pexxumbt pabotst MIIC. ITporpamMMHsIil 0OMeH.
Cucrema npepsianmii MI1. Mexanusm oOMeHa
no npepbiBanusiM. O6men B pexxume TTJIIT

Knaccupukaums u pynkun namsta MIIC.
Knaccugpuxanust O3V, tunsl u Buasr O3Y. KOII
namsiTh. Kinaccuduxanus [13Y, Tumibl u BUIbI
I13Y. Criocobs! agpecarmn B MIIC

Opranuzauus cesa3u MIIC ¢ BHewnHel cpenoil.
DyHKIUH YyCTPONCTB BBOAA-BbIBOAA. [IprHIIMIEI
MIOCTPOEHHUsI NOPTOB BBOAA-BBIBOLA

Tema 1.2.
BcerpauBaemnbie
CHCTEMbI HA OCHOBeE
MHKPOKOHTPOJLIEPOB

Coaep:xxaHue

00630p coBpeMeHHBIX MHKPOKOHTpoiepos (MK).
Knaccupukauns MK. MonyipHass opraHu3anus
MK

Crpykrypa npoueccopnoro siapa MK. Cucrema
koMmang MK. Ilamsare MK

Iloptel  BBOAA-BBIBONA, TalMeEphl, MOAYJb
npepbianniit MK

MuHUMH3aIHs SHEPronoTPeOIeHHs B CUCTEMAX C
MK. TakTtosble remepatopbl MK

ArnmapaTHble CpefcTBa O0eCredeHus] HaIeKHOU
pabotel MK

JlononHuTENbHBIE MOZYJIU MK:
MOCJIENOBATENBHOIO BBOJA-BbIBOA, AHAJIOTOBOTO
BBOJA-BbIBOJA

AnmapaTHble YW TPOTPaMMHBIE CPEACTBA ISt
pa3pabotku npusoxkeHuit Ha 6aze MK

@OyHKIMOHANBHBIE OJIOKH MHKPOKOHTPOJLIEpA.
Kondurypuporanne MK

18

Tema 1.3. CTpykTypa
NpPorpamMmsbI U
OCHOBHbIE
KOHCTPYKIHH SI3bIKA
Cu

Conep:xkanue

Bsonnbie nonsitus sizpika C. CtpykTypa
nporpaMmsl Ha C

Tunel nanseix B C. Ilepemennnie B C. KoHCTaHTHI
BC

ApudpmeTndeckne 1 JOrHYECKUE OMePaToOpbl
si3pika C

Omnepatops! BeTBaeHus1 B C

Huknuueckue koucTpykuuu B C

VYkasarenu u agpeca nepeMeHHbIx B C

Pabora ¢ pysakusmu B C. OcobeHHoCTH

nepeaavyr JaHHBIX PU OOpaIleHnH K PYHKLIUH B
C

Crpykrypsl B C. Ykazarenu u aapeca
nepeMeHHBbIX B C

Maccusbl u cTpoku B C

CrannaptHble GyHKUMN BBOAA/BeIBOsIa B C

20

IpakTuyeckue 3aHATHS

OCHOBHBIE XapPaKTEPUCTUKUA U OCOOCHHOCTH
apxutekTypbl MK

BrInogHEHNE JJOTHYECKUX U apU(METHUECKUX

32




KOMaH/T
BrimonHeHre IUKINYECKUX KOHCTPYKLIUI 1
ONepaToOpOB BETBJICHUS

Pabora ¢ u¢ppoBbIMU MOpTaMU BBOAA-BHIBOAA

OpraHmauHs{ LUKJIOB U BPEMCHHBIX 3a€PIKEK

Opranuzanys noanporpaMmm

Pabora ¢ Mmakpocamu

O6pabotka npepriBaHUi

CamocrosiTesibHast padoTa 4
Koncynabranuun 2
IMpomesxxkyTouHas aTTecTaums 4
Bcero 98

3.3. IlepeyeHb KOHTPOJIBHBIX BONPOCOB MO JUCUHMILJIMHE

1. HUctopus passutusi Mukpomnporeccopos (MII), coBpeMeHHBIH ypOBEHb M TEHACHLIUU
pasButus MukponporeccopHeix cuctem (MIIC). MII, knaccudpukamuss MIL  Crpykrypa
npocreiieit MIIC

2. Hasnauenue u ocodeHHoctr paznuunbix TUroB MIIC. IIpuHCTOHCKAs U rapBapacKas
apxutekTypsl MIIC

3. Crpykrypa npocreiimero MII. @ynxiun MIIT

4. YcrpolicTBa yNpaBIE€HHUs C JKECTKOW JIOTMKOM. YCTpPOWHCTBA YNPAaBJIECHHS C
MPOrpaMMHUPYyEMOH JJOTUKOW. MUKPOIIPOrpaMMHOE yIIPaBJIeHUE

5. Cucrema xomang MI1. PaGounit uukn MIT

6. Pexxumel paboter MIIC. I[Iporpammusiii oomeH. Cuctema npepoiBarmnii MIT. Mexanusm
obmeHa o npepriBanusiM. O0meH B peskume [T/111

7. Knaccudukanus u pynkunu namsita MIIC. Knacenpuxauus O3V, tunsl 1 Buget O3V,
KOOI mamsate. Knaccuduxauws 113V, tunet u suget [13Y. Cniocobrr anpecarun 8 MIIC

8. Opranuzauus cssizu MIIC ¢ BHewHel cpenoil. @yHKUMKM YCTPONCTB BBOJa-BbIBOAA.
IIpuHIMIBEI TOCTPOEHNS IOPTOB BBOJA-BbIBOJA

9. O630p coBpemeHHbIXx MHKpOoKOHTpoiuiepoB (MK). Knaccudpukamus MK. MonynbHas
opranuzanus MK

10. Crpykrypa npouneccoproro sinpa MK. Cucrema komann MK. ITamsite MK

11. ITopTe! BBONA-BBIBOAA, TAIMEPHI, MOAYJIb NpepbiBanuil MK

12. Munnmnzanus sHepronorpednaenus B cucreMax ¢ MK. Takrosbie renepatopst MK

13.  AmnmapatHble cpencTBa obecreueHust HafaekHoi padorer MK

14. JonoanurenpHbie Moaynu MK: nocnenosaTenbHOro BBOJA-BbIBOAA, AHAIOTOBOTO
BBO/Ia-BbIBO/IA

15. ArnmapartHble 1 POrpaMMHBIE CPEICTBA AJIs pa3padoTKu npuiioskeHui Ha 6aze MK

16. @OyHKIIMOHANBHBIE 0JI0KH MUKpOKOHTpoIutepa. Korndurypuposanne MK

17. Bsoanble nousATus s3bika C. Ctpykrypa nporpammsl Ha C

18. Tune! nansbx B C. [lepemennsie B C. Koncrantel B C

19.  Apudmernyueckue u JOTHUECKHE OnepaTopsl si3bika C

20. Oneparops! BerBiieHus B C

21. Huknuueckue koHCTpyKuu B C



22. VYka3arenu u agpeca nepeMeHHbIx B C

23.  Pabora ¢ ¢pyskmusmu B C. OcoO€HHOCTH mepenayn NaHHBIX Mpu oOpalueHu# K
¢ynkunu B C

24. Crpykrypsl B C. Ykazarenu u aapeca nepeMeHHbIx B C

25. Maccusel u ctpoku B C

26.  Cranpaptable QyHKIMH BBOAa/BbIBOAA B C

4. YCJIOBUSI PEAJIM3AITAYN YUEFHOU JUCIUILIAHBI

4.1. TpeGoBaHus K MUHUMAJIBHOMY MaTepPHAJIbHO-TEXHHUYECKOMY o0ecrneyeHHI0

Kabuner undpopmaruku u UKT, ocHameHHbIH 000pyIOBaHHEM:

- pabouee MecTO mpemnoaasareist, 00OPYJOBAHHOE NMEPCOHAIBHBIM KOMIBIOTEPOM (HLIH
MOHOOJIOKOM) € HEOOXOIWMBIM JIMLIEH3UOHHBIM IPOrPAMMHBIM OO€credeHneM o0Imero
U Mpo(heCCUOHANBHOTO Ha3HaueHus, MOY;

- paboune mMecTa ¢ IepCOHATBHBIMEI KOMITBIOTEpaMH (U MOHOOJIOKAMH) MO KOJIHMYECTBY
oOyJaromuxcss ¢ HEOOXOAWMBIM JIMLEH3HOHHBIM IPOrpaMMHBIM obecreueHneM o0Imero
U Mpo(heCCHOHANBHOTO HA3HAUEHUS,

- IOKaJIbHAasl CETh C BBIXOAOM B MHTEpHET;

- KOMIUIEKT NPOEKIIMOHHOTO 000pynoBaHUs (MHTEPAKTHBHAS IOCKA B KOMILIEKTE
C MMPOEKTOPOM WJIM MYJIbTHMEINHHBIA MPoeKTop ¢ 3xpaHoM min JKK-nanens);

- KOMIUIEKT Y4eOHO-METOMUECKON JOKYMEHTALUH;

- KOJUIeKLMsI LU(PPOBBIX 00pa30BATENbHBIX PECYPCOB: AJIEKTPOHHBIE BHUACOMATEPHAJIBI,
3JIEKTPOHHBIC YIEOHUKH, ITPE3CHTALUH;

- HarJisiAHbIE TOCOOUS: JEMOHCTPALIMOHHBIE IIJIAKAThI, MAKETHI, PAa34aTOUHbIA MaTepHall.

4.2. UadopmanuonHoe obecnevyeHue 00yueHust

ITepeuenn pexoMeHyeMbIX Y4eOHBIX H3AAHHI,
HNHTepHET-pecypcoB, A0NOJHUTENbHOMN JIUTEPATYPHhI

Ocnoeuble neuammvie U30AHUA

1. Typos, B. B. MukponponeccopHeie cuctemsl : yueOnuk / B.B. I'ypoB. — Mocksa :
HUHOPA-M, 2022. — 336 c.
Marga 10.C. CoBpemMeHHbIE MUKPOKOHTPOJIIEPBI. APXUTEKTypa, MPOrpaMMHUPOBAHUE,

pazpadotka ycrpoiictB. — Mocksa: JIMK Ilpecc, 2017. — 224 ¢. — ISBN 9785970605516.

2. Maprun P. Uucras apxurektypa. MckycctBo pa3paboOTKH MPOrpaMMHOIO
obecneuenust. — Cankt-IlerepOypr: ITutep, 2018. — 352 ¢.: win. — ISBN 978-5-4461-0772-8.

3. Maromun A.O. ITporpaMMupoBanie MUKpPOKOHTposiepoB. CTpaTerus U TakTHKA. —
Mocksa: JIMK IIpecc, 2017. — 356 c.

4. Marromos H.B. Hawano pabotel ¢ mukpokontpoiiepamu STM8. — Mocksa:
COJIOH-IIpecc, 2018. — 208 c.

5. VYoppen, I''C. Anropurmuueckue Tproku mns nporpammuctos / I'.C. Yoppen. -
Mockgsa: [nanexktuka / Bunbsmc, 2017, — 243 ¢.

Ocnognvie 21ekmpoHnble U30anUsl
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CHCTEM

- IPaBHIIbHOCTB O(OPMIICHUS
MPOTPAMMHOTO KOZIa B COOTBETCTBUHU
C YCTaHOBJICHHBIMHU TPeOOBAHHSIMUY,
- BEPHOE OCYLIECTBJICHHUE TIPOBEPKU
U OTJIAJAKU MPOTPAMMHOTO KOJI,

- BEPHOE COCTABJICHHE MIPOTPAMMBI
Ha S13bIKE TIPOTPAMMHPOBAHHS

111 BCTPAUBAEMBbIX CHCTEM,

- IPABUIIbHOCTH MPUMEHEHHSI
CTaHIAPTHBIX AJTOPUTMOB H
KOHCTPYKLUH S3BbIKA
POTrPaMMHPOBAHUS,

- IPaBHJIbHOCTH BBIOOpA
MHKPOKOHTPOJIIEPA JIs1 KOHKPETHOH
3a7a41 BCTPANBAE€MON CUCTEMBI,

- IPaBUIIbHOCTH BBITIOJTHEHUE
TpeOOBaHUS TEXHIUECKOTO 3aaHuUs
IO TIPOTPAMMHUPOBAHHIO
BCTPAUBAEMBIX CHUCTEM,

- IPaBUIIbHOCTH ONPEACITICHUS
HAa3HAYEHUs U MPUHIHIA AeHCTBUS
coctaBHbIx OsokoB MIIC u nx
PEKUMOB;

- BEPHOE OMpEIeNICHIE COCTaBa
MHUKPOKOHTPOJIEPA, HASHAYCHUS
ero (PyHKIIMOHAJIbHBIX OJIOKOB;

- IPaBHJIbHOCTD MCITOJIB30BAHUS
CHHTaKCHCAa ¥ OCHOBHBIX
KOHCTPYKLUH S3BbIKA
POTrPaMMHUPOBAHUS JIsI
BCTPaNBAE€MOU CUCTEMBI,

- IPaBHJIbHOCTb TOHUMAaHUS
CTPYKTYPBI THTIOBOH BCTpanBaeMOn
CHCTEMBI Ha Oaze
MHKPOKOHTPOJIIEPA U OPTraHU3aUU
TAKUX CHUCTEM,;

- IPaBUIIBHOCTH BBIOOpPA METONA
MPOrPaMMHON peaan3aliy TUIIOBbIX
(byHKUMH yIpaBIeHHS,

- IPaBHJILHOCTB BBIOOpA criocoda
MOJKJTFOUEHUS] CTAaHIAPTHBIX

Y HECTaHJAPTHBIX MPOrPAMMHBIX
oubmuorek mpu paspadboTke
POTPAMMHOTO KO

SK3aMeH.
Breimonaexnus
WHANBUAYATbHBIX
JOMALIHUX 3adaHUM.
DKCIepTHOE
HaboIeHne
BBITIOJTHEHUST
naboparopHbIX padoT.
DKCIEepPTHOE
HaboieHne
BBITIOJTHEHUST
NpPaKTUYECKUX paboT.
Ouenka peweHus
CUTYallMOHHBIX 3a/1a4.
Ouenka mporuecca

U Pe3yJIbTaTOB
BBITIOJTHEHHS BUJIOB
padoT Ha MpaKTHKE.
3ammuTa oT4eTa 1o
UTOTaM BBITTOJTHEHHBIX
MPAKTUYECKUX 3aHATUH
U JTadopaTOPHBIX padoT

IIK 4.2. IIpoekTpoBaTh
U IPOrPaMMHPOBATH
BCTPaNBAEMbIe CUCTEMBI
U uHTEpdEHCH
obopynoBaHus

C UCTIOJIb30BAHHEM
SI3BIKOB
IPOTPAMMHUPOBAHHSI

- IPaBUIIBHOCTH Pa3pabOoTKU
NpOILEeNYp MPOBEPKH
paboTOCTIOCOOHOCTH MPOrPAMMHOTO
obecrieueHus;

- IPaBUIIBHOCTH Pa3paboTKU
TECTOBBIX HAOOPOB MAHHBIX JIS
MPOrPaMMBbI;

- IPABHIIbHOCTH NPOBEICHUS

Tectuposanue.

VY CTHBIN U MUCEMEHHBII
OIpoc.
JleMOHCTpalMOHHbIN
3K3aMeEH.

Brimoanenust
WHJIUBUYaJIbHBIX
NOMAIIHUX 3aaHU.




NPOLENYPbl TECTUPOBAHUSA U
OTJIaIKU BCTPAUBAEMBIX CHCTEM
Ha 0a3e MHUKPOKOHTPOJIIEPOB;

- IPABHJIbHOCTD OCYIIECTBICHUS
pedakTopuHra ¥ ONTUMHU3ALUN
MPOTrPAMMHOTO KOAA MO
TpeOOBaHUsI BCTpAaUBAEMOM
CHCTEMBI,

- IPABIJIBHOCTh HAX OXKIICHHSI
omrOOK B MPOrpaMMHOM KOJE JJISI
BCTPaNBAE€MOU CUCTEMBI,

- BEPHOE OLICHHBAHUE CTETICHU
KPUTHUYHOCTH OIIUOOK B KO
NPOTPAMMBIL;

- IPaBHJIbHOCTD ONPEAEIICHHS BUIA
¥ Ha3HAYEHUS IPOTPAMMHOTO
obecrieueHust Auist pa3padboTKu
MPOrPaMMHOTO OOecTIeueHus ISt
BCTPAUBAEMBIX CHUCTEM,

- IPaBUJILHOCTh MTPUMEHEHHSI
METO/IOB TECTUPOBAHMS U CIIOCOOOB
OTJIaJIK1 BCTPAUBAEMBIX CHCTEM,

- BEPHOE ONpeaeNeHne NPUIHH
HEHUCIPABHOCTEN U BO3MOKHBIX
cO0eB MPOrpaMMHOTO KOJIA

DKCIepTHOE
HabroieHne
BBIMTOJTHEHHSI
naboparopHbIx padoT.
DKCIepTHOE
HabroieHne
BBIMOJTHEHHSI
NPaKTUIECKHX paboT.
Ouenka peweHus
CUTYaLMOHHBIX 3a/1a4.
Ouenka nmporecca u
pe3yIbTaTOB
BBIMOJIHEHHSI BUIOB
padoT Ha MpaKTHKE.
3amura oT4yera rno
UTOTaM BbITOJTHEHHBIX
MPAKTUYECKUX 3aHATUH
U JTadopaTOPHBIX padoT




6. TONOJTHEHUSI U U3SMEHEHU A B PABOUEH ITPOT'PAMME

JlononHeHHsI M U3MeHEeHHUsI B padoyeii mporpamme 3a / y4eOHbIil rog

B pabouyro mporpaMMmy MEXITUCLUIUTMHAPHOTO Kypca «MUKPOKOHTPOIUIEPHl H
BCTpamBaeMble CUCTEMBbD» 10 criennanbHocTu 11.02.17 «Pa3paboTka 31eKTPOHHBIX YCTPOHCTB U
CHUCTEM» BHOCSTCS CEeAYIOIINE NOMOJHEHN U U3MEHEHUS:

I[OHOJ'IHGHI/UI U U3MCHCHUA BHEC

(momxrocTh, ©.V.O., moarmcs )
Pabouasi mporpamma MepecMOTpeHa W OIOOpeHa Ha 3aCeqaHWH MENarOorHYeCKOrO COBETa
KOJLIE A Ka

ITpoTtoxoun Ne OoT«__ » 20 T.

3am. gupexropa no YMP

(momrmics) (®.N0.)



