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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN ITPOTPAMMBI
MMPO®ECCHUOHAJIBHOI'O MOAYJIA

1.1 O6s1acTh NpUMEHeHNsI MPOTrPAMMBbI

[Tporpamma mnpodeccronambHoro mMoayiast [IM.04 «I[IporpaMmupoBaHHE BCTpPaMBAaEMBIX CHCTEM C
HCIIOJIb30BaHUEM MHTETPUPOBAHHBIX CPeJl pa3paObOTKMW» MpeJHa3HAueHbI U OCBOGHHUSI OCHOBHOI'O BUIIA
JeATEIbHOCTH HPOrPAMMHUPOBAHMsI BCTPaMBAEMbIX CHCTEM B 00pa30BATENbHBIX OpraHU3ALUsX,
peanu3yomux o0pa3oBaTelIbHbIE MPOrPaMMBbl CPEIHEr0 NMPOPECCHOHATBLHOIO 00pa3oBaHMs IMpU
MOJTOTOBKE CIIEIUAIMCTOB CPETHETO 3B€HA C YU4ETOM MPO(UiIs moayyaeMoro npoQeccuoHaIbHOro
o0OpazoBaHwUs.

1.2 Mecto mnpodeccHOHAJIBHOIO MOAYJSI B CTPYKType OCHOBHOW mnpodeccHoHaabHOI
o0pa3oBaTe/ibHOI MPOrpamMMbl

[Tporpamma mpodeccuonansuoro moayis I[IM.04 «IIporpaMMupoBaHie BCTPaMBaeMBIX CHUCTEM C
UCIIOJIb30BAHMEM HMHTETPHPOBAHHBIX Cpel pa3pabOTKu» HW3ydaeTcs B paszelie yuyeOHOro IUIaHa U
OTHOCHUTCS K MpodeccuoHanbHOMY IUKIy. Ha n3yuenue nmpodeccuoHambHOr0 MOJYJIs OTBOAMUTCS
374 yaca.

1.3 Hean u 3apayu npogecCHOHAIBHOIO MOAYJSl — TPeOGOBaHHMA K pe3yJbTaTaM OCBOEHHA
JAUCHMILTUHBI

B pesynbTare ocBoeHUs TPOPECCHOHATBHOTO MOTYJIS, 00YYaIOIIUIICS TOIKEH

yMeThb:

- pa3pabaThIBaTh U MAKETHPOBATH CTAHIAPTHBIC U CHIEIUATN3UPOBAHHBIE MO JIH
MUKPOKOHTPOJIJICPHBIX CUCTEM PA3JIMIHOI'O q)YHKIII/IOHaJ'II)HOFO Ha3HaA4YCHMU,

- paboTaTh C COBPEMEHHBIMH CPEJICTBAMU ITPOCKTHPOBAHMS MPHUKIAIHOTO TPOrPAMMHOTO 00eCIeYeHH s
MHUKPOKOHTPOJIIIEPOB U €10 OTJIAAKH Ha IPOrpaMMHBIX OMYJIATOPAX U «CUCTEMAaX-IIPOTOTHUIIAX

- yCTaHaBJIMBaTh HEOOXOMMOE MporpaMMHOe obecriedeHue It nporpammupoBanus MK;

- COCTABJIATH ATOPUTMBI U MCIIOJIb30BaTh X B KAYECTBE POTPAMM YTIPABICHUS
MHUKPOKOHTPOJUIEPAMU;

-HaCTpauBaTh MUKPOKOHTPOJUIEPHBIE CHCTEMBI M TIOJIIEP)KUBAThH X pabOTOCIIOCOOHOCTH B
3aJJaHHbIX (QYHKIIMOHAJIBHBIX XapaKTEePUCTHKAX B COOTBETCTBUU C KPUTEPUSIMHU KauyecTBa;

B pesynbrare ocBoeHus npohecCHOHaILHOTO MOAYJISI TOJIKHBI OBITH COPMUPOBAHBI:
061/1/;1/[6 KomnenieHyuu, eKjrovdarouue 6 cebs cnocobrHocmo:

OK 01. Beibupath crocoObl penieHus 3aaad npophecCuOHaIbHON 1eATeIbHOCTH TPUMEHUTENIBHO K
Pa3IUYHBIM KOHTEKCTAM;

OK 02. Ucnonp30BaTh COBPEMEHHBIE CPECTBA MMOMCKA, aHAIN3a U UHTEPIpETalui HHPOPMAIUN U
UH(POPMALIMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 TPO(pEeCCHOHATILHOM 1A TeIbHOCTH;

OK 03. IInanupoBath U peaan30BbIBaTh COOCTBEHHOE MPO(PECCHOHANBHOE U TMYHOCTHOE PAa3BUTHE,
NpeIPUHUMATEIBCKYIO JEATENIbHOCTh B NMPOQeccHOHANbHON cdepe, HCIONb30BaTh 3HAHUS I10
(MHAHCOBON TPAMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYAIHX;

OK 04. DddexTnBHO B3aMMOAECHCTBOBATH U pabOTaTh B KOJUIEKTUBE U KOMaH/IE;

OK 05. OcymecTBasaTh YCTHYIO U NHCBMEHHYK) KOMMYHHMKAIMI0 Ha TOCYAAPCTBEHHOM SI3BIKE
Poccuiickoii @enepaiuu ¢ yueToM 0COOEHHOCTEN COIMATIBHOTO U KYJIbTYPHOI'O KOHTEKCTA;

OK 06. IIposiBasiTh Tpa)kAaHCKO-MATPUOTHYECKYIO MO3UIMI0, JIE€MOHCTPUPOBAThH OCO3HAHHOE
MOBCACHHUC HAa OCHOBC TpPAaAUIIMOHHBIX OGH.[G‘IGJIOBG‘-IGCKI/IX LIGHHOCTCP’I, B TOM 4YHUCIIC C YUYCTOM



FapMOHM3ALlUM MEXHALMOHAIBHBIX M MEXPEJIUTHO3HbIX OTHOLIEHUH, NPUMEHATH CTAHAAPTHI
AHTHUKOPPYILIMOHHOTO MMOBEICHUS;

OK 07. CopneiicTBOBaTh COXPaHEHHIO OKPY)KAIOLIEH Cpeibl, pecypcocOepeKeHUI0, MPUMEHSTh
3HAHMS 00 M3MEHEHNH KIIMMATa, IPUHIIUITEI OEpeKIIMBOTO IPOU3BOICTBA, () (PEKTHBHO AEHCTBOBATH
B UPE3BBIYANHBIX CUTYALMIX;

OK 08. Ucnonp3oBathk cpeacTBa GU3NYECKON KyJIbTYPHI Il COXPAHEHUS M YKPETIJICHUS 3/I0POBbS B
nporuecce MpoheCCHOHATFHON AESITENbHOCTH M MOJIEPKAHUS HEOOXOJMMOTO YPOBHS (PU3MUECKOM
HOJTrOTOBJICHHOCTH;

OK 09. INonp30oBaTbes MpodeccnOHaIbHON TOKyMEHTAalUel Ha TOCYJapCTBEHHOM U MHOCTPAaHHOM
SI3bIKAX.

HqubeCCMOHClJZbele KomnemeHyuu, ekirovaruiue 6 cebst cnocobHocmb:

[1IK 4.1. CocTaBnsaTh alropuTMbl U CTPYKTYpy MNPOTPaAaMMHOIO KOJa JUIi MHKPOIPOLIECCOPHBIX
CHUCTEM.

[IK 4.2. IlpoexktupoBaTb U MNPOTrPaMMHUPOBATh BCTpPaMBaeMble CHUCTEMbl U HHTEpQEich
000pyI0BaHHUS C UCHOIb30BAHUEM SI3IKOB IPOTPAMMHUPOBAHUSI.

1.4. Kosim4ecTBO 4acoB HA OCBOeHHe NMPO(ecCHOHATBLHOI0 MOAYJISl: MAKCUMAaJIbHON yueOHON
Harpy3ku oOyuaromerocs 374 4acoB, B TOM 4HCIIE 0053aTelIbHON ayJAUTOPHOH yueOHOW Harpy3KH
oOyuaromerocs 166 yacoB, caMocTosATENbHOM - 188 yacoB, mpomexyTouHas arrectaius — 12 yacos.



2. CTPYKTYPA U COAEPKAHUE ITPOPECCUOHAJIBHOI'O MOAYJIA

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHO# padoThl

. O0bem B
Buna yueOHoii padoThl
yacax

O0bem yueOHOM TUCUUNIMHBI 374

B TOM YHCIIE:

TEOpETHYECKOe 00yUueHne 71
IPAKTUYECKHE 3aHSITUS 95
CamocrosiTesibHasi padoTa 188
IIpome:xkyTounasi arrecTanus 12




2.2. TemaTH4ecKkHii IJIAH U COJlep:KaHNe NMPO(ecCHOHAIBLHOI0 MOLYJISI

HaumeHoBaHue pa3aesioB u
TeM NpOo(PecCHOHAIBHOI0

Coaep:xanue yueOHOr0 MaTepHuaJia, JadopaTopHble paGoThl U NPaKTHYECKHE 3aHATHS,
BHeayIuTOpPHAs (caMocTosiTeIbHAsT) yueOHasA padoTa o0y4aromuxcs, KypcoBas padora (IpoexT)

monyJas (IIM), (ecsIm MpeAyCMOTPEHBI) O0bem yacos
MeKAMCHUIIIMHAPHBIX
KypcoB (MJIK)
1 2 3

MJIK 04.01 MuKpOKOHTPOJLJIEPHI H BCTPauBaeMble CHCTeMbI 110

Tema 1.1. Conep:xaHue 30
O06o00u1ieHHas CTPYKTypa MUKpoOIIpolrieccopa. MaructpaibHO-MOIY IbHBIH MPUHIIAIT TOCTPOCHHUS
MHUKPOIIPOLIECCOPHBIX cucTeM. CTPyKTypa TUIOBOI MUKPOIPOLECCOPHOM CHCTEMBI.
HNudopmanuonHasi, s1eKTpudecKast 1 KOHCTPYKTHBHAsi cOBMecTUMOCTh. Kiaccudukarus
MHUKPOITPOLIECCOPHBIX CPEJICTB U UX OCHOBHBIE NapaMeTpbl. OCHOBHBIE MOJIETIN OPraHU3aLUU
JIOCTYTIa K MaMsITH MUKPOIIPOLIECCOPHOMN CUCTEMBI.
CTpyKTypa OAHOKPUCTAIHLHOTO MUKpotpoieccopa. O0paboTka JaHHBIX B MHKPOIIPOIIECCOPE.
Maruunnsiit nuki. [ToasiTue peructpoBoit Mojien MUkporiporeccopa. CpaBHUTENbHBINA aHATU3 10
mukpornpoueccopoB CISC u RISC apxutextypsl. Mukponponeccopsl 1 MUKPOKOHTPOJLIEPEI
o011ero Ha3HAYEeHUsI M CUCTEMBI Ha X ocHOBe. Kiaccuukarust KomaH1 MEKPOTIPOLIECCOPOB:
nepeayn JaHHBIX, JOTHYECKON 1 apudMeTHuecKol 00paboTKH, BBOIa-BbIBO/IA, IIEpeIadun
yIpaBieHUs. PexXxUMBI agpecanyv U uxX
CamocTrosiTenbHas pabora 10
TemaTHKa NPpaKTHYECKUX 3aHATHIA 10
PaspaboTtka 0000IIeHHOH CTPYKTYPhI MEKPOTIPOIIECCOPHOM CUCTEMBI. 10

Tema 1.2. Coaepxanue 35
[IporpammHuo-nocTynHbIN 351eMeHT. Pacnipenenenue ajpecHoro npoctpancTsa. Meroasl 3a1aHus 10
aapeca. [Tonnas n vactuunas aemmdparwst. MeToapl pacimpeHus aApecHOro MPOCTPaHCTRA!
MeTo]1 6aHKOB, METOJ] OKHA, METO 0a30BBIX PErUCTPOB. MyIBTHUIUIEKCHPOBAHKE IIMH ajjpeca 1
JTAHHBIX.
Pexxumbl oOMena nndopmarmeii ¢ nepudepuitneiMu yctpoiictBamu. [IporpaMmHo-ynipaBisieMblit
oOMeH. OIHOHANpaBIECHHBIH, IBYyHANPaBICHHbIN, KBa3UIBYHANPaBIECHHBIN NapaslieabHbIE TOPThI
BBOJ1a-BbIBOAA. [locnenoBaTenpHblil NOPT.
CamocTosiTesibHast padoTa 10
TemaTHKa NPpaKTHYECKUX 3aHATHIA 15
HccnenoBanne MUKpocxeM rnoclienoBarenbpHoro uarepderica KPS80BBS1 7
HccnenoBanue MUKpocxeM napajuienbHoro uarepdeiica KPS80BBS5S 8




Tema 1.3.

ConepxaHue

45

O6006menHas Moaens. IIporeccopHoe sSapo MUKPOKOHTPOJIIEPA.

Pe3nnenTtHas namMsaTh MUKPOKOHTPOJUIEPOB. BeTpoeHHbIe OPTHI BBOA/BRIBOIA. THIIOBAs cucTeMa
KOMaH]] YHUBEpCaJIbHBIX MUKPOKOHTPOIIEpOB. [loHATHE anbTepHAaTUBHBIX (YHKLHUI MTOPTOB
MHUKPOKOHTpOJUIEpOB. CrienuanbHble PeKUMBI pab0oThl MUKPOKOHTPOILIEpOB. Mcnoap3oBanue
BCTPOEHHBIX aIMIApPaTHBIX PECYPCOB MUKPOKOHTPOJUIEPOB ISl TOBBIMIEHHUS IPOU3BOJUTEILHOCTH.
CpencTBa anmnapaTHON pealu3alliy CTaHAAPTHRIX HHTepPeHcHBIX QyHKIMA. TaiiMepsl u CUeTINKU
BHEIIHUX COOBITHH. Pe3nieHTHEBIE pecypehl M TOCTPOCHHUSI MYJIbTUKOHTPOJUIEPHBIX CUCTEM.

Crnennan3upoBaHHbIE MUKPOKOHTPOJUIEPHI M CHCTEMBI Ha UX OCHOBE. 19
[Tpouenypa obmeHa o nmpepsiBaHuio. [IoHsATHE BEeKTOpa COCTOSIHUS M BEKTOpPA MPEPhIBAHUS
MuKporporeccopa. Apourpaxk. [Ipsimoit goctym k mamsati. KoHTposuiep mpephIBaHHIA.
KonTposnnep npsitMoro AocTymna K naMsTH.
BcerpoenHnas cucrema nmpepbelBaHUA MUKPOKOHTPOJIEPOB. THIIOBBIE HCTOUHUKY IIPEPBIBAHUN B
MUKPOKOHTPOJLIEPE.
CamocTrosiTeibHasi padoTa 12
TemaTnka NpaKTHYECKUX 3aHATHI 14
Br16op mukpocxem O3Y u [13Y mirst MEKPOIIPOIIECCOPHON CHCTEMBI 7
N3ydeHne MuUKpocxeMbl nporpamMMmupyemoro taiimepa KP580BUS3 7
MJK.04.02. Pa3paboTka NporpaMMHOro odecredyeHus 1Jisi BCTPAUBAeMbIX CHCTEM 100
Tema 2.1. Coaepxanue 30
8-MHU pa3psaHbIE OTtnuuuTenbHble 0COOEHHOCTH MUKPOKOHTpoJuIepoB cemeiictBa MCS-51. CtpykTypHas cxema
MUKPOKOHTPOJUIEPHI MUKpOKOHTpoJuIepoB cemerictBa MCS-51. [IporpaMMHast MoJie1b MUKPOKOHTPOJUIEPOB
cemeiictBa MCS-51 cemeiictBa MCS-51. Cucrema koMaHJ MUKPOKOHTpOJL1epoB ceMmerictBa MCS-51. Taiimepst 10
MuKpokoHTposuiepoB MCS-51. IIpepsiBanus MukpokoHntposuiepo MCS-51. [TocnenoBarenbHbli
OpT MUKPOKOHTposiepoB MCS-51
TemaTnka NpaKTUYECKHUX 3aHATHI 20
W3zyuenne oTAENbHBIX (PYHKIIMOHATIBHBIX Y3JI0B B cOCTaBe MHUKPOKOHTpoJuiepoB MCS-51
Tema 2.2. Conep:xanue 26
00630p MukpokoHTposIepoB AVR Apxurextypa u opranuszanus namatu cemeiicra Classic.
8-MH pa3psiIHbIC Crioco0wI aapecaruu. SIpo eHTpaTbHOTO TporieccopHoro ycrpoictBa AVR. Cucremuas
MHKPOKOHTPOJUIEPHI CHHXPOHM3ALUS M TAKTOBBIE HCTOYHUKHU. Y IPABICHNE SHEPrONOTPEOICHUEM U PEXKHUMBI CHA.
cemerictea AVR Cuctema xomana. [lpumepsr nporpammupoBanus Ha accemOnepe AVR. IIpepsiBanus. [TopTsr 10

BBOJIa-BBIBOJIA.

AnbpTepHaTuBHBIE QYyHKIUH TopTa. BHenHue npeppiBanus. AHaIOroBblid komnaparop. TaiiMepsl
MUKpOKOHTpoJuiepoB ATmega 8-pasp. Taiimepsi-cueTunku 0, 2 u 16-pa3p. Talimepbl-CUeTUHKH 1,
3. AnanoroBo-1dpoBoii npeodpaszoBarens. [locnenoBaTenpHbll iepudepuitHbIi HHTEphENC —




SPI. YHuBepcaabHbli CHHXPOHHBIN U aCHHXPOHHBIN MOCIIEI0BATENIbHBIN IPUeMONepeIaTurK.
JIByxnpoBoaHOM nTocieioBaTeabHbI nHTepheric TWI.

TemaTnka mMpakKTHYeCKUX 3aHATHI
Wzyuenne oTAenbHBIX QYHKIMOHAIBHBIX Y3JI0B B COCTaBe MUKPOKOHTpoJuiepoB ATmega 8-pa3p

16

Tema 2.3.

16-Tu paszpsaHbie
MHUKPOKOHTPOJUIEPHI
cemeiictea MSP430

Conep:xanue

32

ITporpamMHo-anmapaTHble CpeAcTBa MUKPOKOHTPOJUIEPHBIX CUCTEM. AIPECHOE ITPOCTPAHCTBO.
Flash-namsts nporpamm. O3Y. Ilepudepuitnbie Mogyau. Peructpsl crienuaisHOro Ha3HAYEHUS.
16-pa3psausiii RISC LII. Pexxumsbl agpecanuu. Cucrema komana. Kontposiep DMA.
O6paboTka nmpepsiBaHuid. [IpUHIIUTIBI TOCTPOCHHUS YCTPOUCTB C HU3KUM YHEPrONoTPeOICHUEM.
[Mudpossie Bxoabl/BbIx0abl. Opranuzanus 0OMeHa JaHHBIMU Yepe3 MapauleIbHYIO LIHHY.
IToakmrouenune JKKU, anroput™ nHULIMATA3AWA, JpanBep.

CoenyHeHue ¢ BHEITHUMH YCTPOICTBAMHU Yepes

nocnenosarenbheiid uHTEpderic USART. IIpeobpazoBarern UART/USB/POL. Cxemsl
MOJKITFOUEHUS 1 OCOOCHHOCTH MCTIONIb30BAHMS.

[TocnenoBarenpuas muHa [2C. Pacmupenne noptoB BBoga/BeiBoga. Ctpykrypa PCA9538,
cxema MOJKIIIOUEHHUs, ApanBep.

Coenunenue embedded-cucrem ¢ IP-cersimu. Apxurextypa Moyt W3100 st annapatHoi
peanuzanus creka npoTokonoB TCP/IP. Ioakmouerne momyngs W3 100 k MUKpOKOHTpOJLIEPY
MSP430. Pexxum npsiMoii 1 KOCBEHHOM IIHMHBI, OJKIIIOUEHKE 110 npoTokoiy 12C.

[Tudpossie natunku Temnepatypsl TMP275 u ocsemiennoctu TSL2561T. Ipunuun paboTs!,
BHYTPEHHSS1 OpPraHn3alks, CXEMbI MOAKIIOUYEHHUS, IPOrPAMMHBIE JIpaiiBepHI.

Amnanoroseie gatuuku. AL[I112. Beibop anamorosoro nopra. ['eHepaTop ONOPHOTO HANPSIKCHHUS.
Pexumbl npeodpazoBanuit ALIT12. Tatuuk Toka INA139, naruuk Braxxunoctu HIH4000.
[Tpunmn paboTel, BHYTPEHHSSI OpPraHU3aIHsl, CXEMBbI ITOJIKIFOUYEHUs], TPOTPaMMHBIE IpaiiBEpPHI.
Wcnonp3oBanue kommnapaTopa U Taiimepa ajsi paboThl ¢ pE3UCTUBHBIMU IATYUKAMH.
@OyHKIMOHNpOoBaHue TaiiMepa A. BeiOOp HCTOYHMKA TAaKTUPOBAHUS. Y IPABICHUE PEKUMOM
taiimepa. bioku 3axBara/cpaBHeHus. PyHKIIMOHMpPOBaHUE KoMIapaTopa A.

12

TemaTnka NPaAKTUYECKHUX 3aHATHI
N3ydenue oTieabHBIX (PYHKIIMOHAIBHBIX Y3JI0B B COCTaBE MHUKpPOKOHTposuiepoB  MSP430

20

CamocrosiTeqbHast padoTa

CamocTosiTenbHas IpopadoTKa TEOPETUIECKIX MaTepHAIIOB.
[loaroToBka K NpakKTHYECKUM 3aHITHSM.
OdopmieHne 0TYETOB IO MPAKTHYECKUM paboTaMm.

12

Y4yeonasa npakTuka no I1IM.04

HBy‘IeHI/IC TCOPCTUYCCKUX OCHOB BLINIOJIHCHUA OTACIIbHBIX BUIOB pa60T.

IloaroroBka oryera.

72




IIpousBoacTBeHHasi MpaKkTHKA (BUABI padoT) mo I11M.04
Buner pabdot mo Pazpeny 1:

PazpaboTka 1 MakeTHpOBaHNE CTAHAAPTHBIX M CHEIUATN3UPOBAHHBIX MOLYJICH MUKPOKOHTPOJIIEPHBIX CHCTEM 72
Bunst pabot no Pazgeny 2:

Cozanne mporpaMMHOTO KOJIA JUTsSi MUKPOKOHTPOJIEPHBIX CHCTEM

IIpomexyTouHasi aTTeCTAIUSA 20

Bcero: 374




3. YCJIOBUSA PEAJIM3ALIUHU ITPOPECCUOHAJIBHOI'O MOAYJIA
3.1. TpeOoBaHMsA K MMHUMAJILHOMY MaTEepPHAJbHO-TEXHHYECKOMY 00ecnedeHHI0

Juist peanmzanuy mporpaMMbl MPpogecCHOHAIBHOT0 MOAYJIA JOJIKHBI OBITH MPeIyCMOTPEHbI
cjelylolue cnenuajbHble IOMeLleHUs:

Ka6uner undopmaruku u UKT, ocHameHHbIH 000py10BaHHEM:

- pabouee MecTO mpenojaBarens, 000pYJOBaHHOE IEPCOHAIBHBIM KOMIBIOTEPOM (MM
MOHOOJIOKOM) € HEOOXOAWMBIM JIMIIEH3MOHHBIM IPOTPAMMHBIM OO0€Cle4eHneM O00IIero
1 ipodeccuoHabHOTO Ha3HaueHus, MDY

- paboune MecTa ¢ IepCOHATBHBIME KOMITBIOTEpaMH (MJIM MOHOOJIOKaMH) IO KOJIMYECTBY
oOyyaromuxcss ¢ HeoOXOAMMBIM JIMLEH3UOHHBIM IPOrpaMMHBIM oOOecredyeHrueM OOIIero
U Tpo(heCcCHOHANBHOTO HA3HAUYCHUS;

- JJOKaJIbHas CeTh C BBIXOJOM B MIHTEpHET;

- KOMIUICKT MPOEKIIMOHHOTO 00Opy/IoBaHUs (MHTEPAKTHBHAs [OCKA B KOMIUICKTE
C MPOEKTOPOM WJIM MYJbTUMEIUIHBIN TpoekTop ¢ skpaHoM uin XKK-nanens);

- KOMIUIEKT Y4eOHO-METOAMYECKON JOKYMEHTAIHNH;

- KOJUIeKUusl IUQPPOBBIX 00pa30BaTENbHBIX PECYPCOB: IEKTPOHHBIE BUAECOMATEPUAbI,
AIIEKTPOHHBIC YYCOHHUKH, TPE3CHTAINH;

- HarJIsiAHbIe TOCOOUs: JEMOHCTPALIMOHHBIE [I1aKaThl, MAKEeThI, pa3AaTOuHbIA MaTepHall.

JlabopaTopusi MUKPONIPOLECCOPHOI TEXHUKHU U BCTPAHBAEMBIX YCTPOMCTB:

- pabouee MecTo mpenoaaBarens, OOOPYIOBAHHOE IEPCOHAIBHBIM KOMIIBIOTEPOM
C HEOOXOMMBIM JIMIIEH3MOHHBIM ITPOTPAMMHBIM 00€CTIeYeHHEM 00IIeTro U Mpo(heCCHOHAIBHOTO
HazHaueHus, MOVY;

- JJOKaJIbHAas CETh C BBIXOJ0M B MIHTEpHET;

- KOMIUJIEKT HPOEKIIMOHHOIO 00O0py/loBaHHs (MHTEPAKTHBHAs JIOCKA B KOMILIEKTE
C MPOEKTOPOM MJIU MYJIbTUMEIUNHBIN POEKTOP C SKPAHOM);

- pabounMe MecTa MO KOJIMYECTBY OOYyYarOIIMXCS C MEPCOHAIBHBIMU KOMIBIOTEpPAMHU
(MOHOOJIOKaMH) UM HOYTOYKH C HEOOXOIMMBIM JIUIIEH3MOHHBIM ITPOTrPAMMHBIM 00€CTICUCHHEM
o011ero u npodeccuoHaIbHOTO Ha3HAYCHHUS,

- TPOTPaAMMHO-METOJIMYECKHE KOMIUIEKCHI WM JIa0OpaTOpHBIC CTEHABI JUISI W3YyYeHUS
BCTPaUBAEeMbIX CUCTEM Ha 6a3e MUKpOKOHTposuiepa (1o Beioopy OO) ¢ Habopamu niepudepuitHbIx
MOJyJIEH.

OcHaneHHbIe 0a3bI NIPAKTUHKH:

Peanuzanus o0pa3oBaTeNbHOM NpPOrpaMMBbl TMpearnoyiaraeT o00sA3aTeNbHYI0 y4eOHYIO
Y TIPOMU3BOJICTBEHHYIO MTPAKTHKY.

VYuebHasg mpakTHKa peaqu3yercsi B MacTepCKUX NpodeccHoHanbHOM 00pa3zoBaTeIbHOM
opraHu3ani U TpeOyeT Hanmu4us OO0OpYIOBaHUS, WHCTPYMEHTOB, PACXOJTHBIX MAaTepHajoB,
o0ecreynBaroIUX BBITOJHEHHE BCEX BHUJOB PAa0OT, OMPEAETICHHBIX COJEpYKAHHEM IMpOorpaMmm
poeCCHOHATBLHBIX MOJIYJICH, B TOM YHCIIe 000PYIOBaHUS U HHCTPYMEHTOB, UCIIOIB3YEMBIX TIPH
npoBeneHun yemnuonaroB WorldSkills 1 yka3anHbIX B HHQPaCTPyKTYypHBIX JTUCTaX KOHKYPCHON
nokymenTtanuu WorldSkills mo komnereHImn « DIEKTPOHUKAY.

[Ipon3BoACTBEHHAs MPAaKTHKAa peaTu3yeTcsl B OpraHU3alusAX MPUOOPOCTPOUTENHEHOTO
npoduiisi, 00€CIeUnBAIONINX JACATEIHPHOCTh OO0yYarOmUXCcs B MPOPECCHOHATBHOU 00JacTH:
29 TIpou3BOACTBO 3JIEKTPOOOOPYIOBAHUS, 3JICKTPOHHOTO M ONTHYECKOTO O000pYyIOBaHHMS,
40 CkBO3HBIE BUBI JEATEIBHOCTH B IIPOMBIIIIEHHOCTH.

OO6opynoBaHue NPEANPUATHA W  TEXHOJOTMYECKOE OCHAIIEHHE pabouux MecT
MIPOM3BOJICTBEHHON TPAKTHUKU JIOJDKHO COOTBETCTBOBATH COJEPKAHUIO TMPO(HECCHOHATLHON
NEeSITeIbHOCTH M JaTh BO3MOXKHOCTH OOYYaloIIEMyCsl OBJAJETh NPOQecCHOHATHHBIMU
KOMIIETEHIIUSIMA 110 BCEM BHUJAM  JIEATEIBHOCTH, MPEIYCMOTPEHHBIMU IMPOTPAMMOM,
C MCIOJIb30BaHHEM COBPEMEHHBIX TEXHOJIOTUHN, MaTEpPUAIOB U 000y IOBaHHUS.

3.2. Ua¢opmanmoHHOe o0ecniedyeHne peain3auuu MporpaMmbl



3.2.1 Jlureparypa

OcHoBHas:

. Pangun, . I'. MukpokoHTpoiepsl : yaeoHo-MeToaudeckoe nocodue / . I'. Panaun. —
Camapa : ACU CamI' TV, 2018. — 82 ¢. — TekcT : 31neKTpOoHHbIH // JIaHb : 2IeKTPOHHO-
oubmoteunas cucrema. — URL: https://e.lanbook.com/book/127682 (nara obOpareHus:
04.12.2022). — Pesxxum goctyna: AJjist aBTOPHU3. MOJIb30BATENCH. .

. Bomoro30B, A. M. MUKPOKOHTPOJUIEPHI IJIsi CHCTEM aBTOMATHKH : ydeOHOe mocooue / A.
M. BonioB030B. — 2-¢ u3., uctp. u gon. — Bonorxaa : Uudpa-Umxkenepus, 2022. — 168
c. — ISBN 978-5-9729-1071-7. — Tekct : anexkTpoHHBIM // JlaHb : 3JIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/281222 (nara oOpamieHwus:
04.12.2022). — Pesxxum gocTyna: AJisk aBTOPHU3. MOJIB30BATENCH.

. WrnaroB, A. H. OcHOBBI »nekTpoHUKH : yuyeOHoe mocobue / A. H. Urnaros, B. JI.
CaBunbix, H. E. ®aneeBa. — Bonorna : Uudpa-Unxkenepus, 2022. — 560 c. — ISBN
978-5-9729-1059-5. — TexkcT : aneKkTpoHHBIA // JlaHB : ANEKTPOHHO-OMOIHMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/282137 (nara ob6pamenus: 02.12.2022). —
Pexxum noctyna: g aBTOpuU3. MOJIb30BATENEH.

. Ckopnskos, B. A. OOmias snektpoTexHuka u snekrponuka / B. A. Ckopnskos, B. Sl.
®ponoB. — 3-e uzn., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 176 c. — ISBN 978-5-
507-45805-9. — TekcT : 251eKTpOoHHBIH // JlaHb : 2JIEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/284066 (mara oOpamenms: 02.12.2022). — Pexum
JOCTyTMa: ISl aBTOPH3. MOJIb30BaTeNeH.

JlonmosiHUTEIbHAS:
6. bepmanckuii, 1. A. MHKpPOKOHTPOJIEPHl M MHKPOIPOLECCOPHBIE YCTPOWCTBA B
AJIEKTpO3HEpreTKe : yueObHoe mocodbue / U. A. bepmanckmii. — Bomornma : Muadpa-
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4. PEAJIM3ALIMA TNPOI'PAMMBI JUUId JIMIL C OI'PAHUYEHHBIMU
BO3MOXKHOCTSIMHAU

1. O6pa3oBanue 0OydYaIOUIMXCS C OTPAHHYCHHBIMH BO3MOXKHOCTSIMH 3II0OPOBbs (TIpU
HAIMYUU KOHTHHIEHTA) MOXKET ObITh OPraHU30BaHO KaK COBMECTHO C JIPYTUMU 00yJarOIUMUCH,
TaK ¥ B OTJICJBHBIX TPYIIIax.

B ocBoeHMM MUCHUTUIMHBI WHBATUAAMH U JTUIIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU
3JI0POBbsI OOJIBIIOE 3HAUCHHE MMEET MHIMBHIyalbHas paboTa, MmoJpa3syMeBaromas aBe GopMbl
B3aMIMOJICHCTBHS C TIPEIoaBareiieM: WHANBUAyaIbHAs ydeOHas paboTta (KOHCYIbTAIUU), T.C.
JIOTIOJTHUTEIIbHOE Pa3bsICHEHUE Y4eOHOro Marepualia, W yrIyOJeHHOEe M3Y4YeHHE Marepuana u
WHAWBUAyaIbHAS BOCHHTATeNbHAs paboTa. MHIMBHIyalbHbIE KOHCYJIBTAIMH TIO TPEAMETY
SBIISTIOTCSI  B&KHBIM ~ (DaKTOpOM,  CHOCOOCTBYIOIIMM  HMHIMBHIyalU3allid  OOyYeHUS H
YCTAHOBJICHUIO BOCIUTATEIIBHOTO KOHTAKTa MEXAY TperojaBareieM H O0yJaroImuMes
WHBAIUIOM I O0YYaIOUIMMCS C OTPAaHHYCHHBIMH BO3MOKHOCTSIMU 3710POBBSI.

2. Y4eOHO-METOAMUECKHE MaTepUaiIbl Al 00YyJArOIIUXCS U3 YHCIa HHBAIUIOB U JIHII C
OTPaHUYCHHBIMH  BO3MOYKHOCTSIMH ~ 37I0POBbsI  NPEIOCTABISIOTCA B  OJHOM U3 (opm,
aJaNTUPOBAHHBIX K OTPaHUYCHHUSIM HUX 370POBbSI H BOCIPUSTHS WH(OPMAIIUH.

[lepedeHpb yueOHO-METOIMUECKOTO 00ECTICUCHHS Il 00YYArOIIUXCS IO JUCIUIUINHE:

e (C HapyuieHueM ciyxa: B meyaTHoi (hopme, B (hopMe JIEeKTPOHHOTO JOKYMEHTA;

e C mapymieHHeM 3peHHs: B Te4aTHOH (opme yBenmmdeHHBIM MmpUPTOM, B Gopme

AJIEKTPOHHOTO JOKYMEHTA,;
e (C HapylieHHEM OMOPHO-IBUTATEILHOTO ammapara: B Me4aTHod Qopme, B Qopme
JIEKTPOHHOTO JOKYMEHTA;

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyJarouuxcsi.

3. OcBoeHue AUCHUILIMHBI MHBAIMIAMH U JIMIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3JI0POBBSI OCYIIECTBIISIETCS C HCIIOJIb30BAaHUEM CPEICTB OOYYEHHs OOIIETO M CIIEHUAIBHOTO
Ha3HA4YCHUs: MYJIbTUMEANIHOE 000pyAOBaHHWE C BO3MOXKHOCTHIO SKPAaHHOTO YBETUYECHUS IS
CTYJICHTOB C HApyIICHWEM 3pPCHUs, WUCTOYHWUKH IMHTAHUS IS WHIAUBUIYAIBHBIX TEXHUYECKHX
CPEJICTB.

B xaxmoit ayamropum, rAe OOydYalOTCS WHBAIHILI W JIHIAa C OTPaHUYCHHBIMH
BO3MOXXHOCTSIMU 37I0OPOBbSI, TMPEAYCMATPUBAECTCA COOTBETCTBYIOIIEE KOIUYECTBO MECT JUIS
00YYJaOIINXCSI ¢ YIETOM OTPAaHUYCHHUIA UX 3I0POBbSL.



5. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA
MMPO®ECCHUOHAJIBHOI'O MOAYJIA

KoHTpob 1 o1ieHKa pe3ybTaTOB 0CBOSHUS MpodeccruoHanbHoro Moayis «IIporpammupoBanue
BCTPaMBAEMbIX CHCTEM C  HCIIOJIb30BAHMEM  HWHTETPUPOBAHHBIX  Ccpell  pa3paboTKu»
OCYILECTBIISIETCA ~IIperojlaBatesieM B MPOIECCe MPOBEICHUS CaMOCTOSTENbHBIX paboT,
MPAKTUYECKHUX 3aHATHI, TECTUPOBAHUS, & TAK)KE BBIMOIHEHHS 00y4arOIUMUCS HHAWBUTY alTbHBIX
3aJJaHUM, IPOEKTOB, UCCIEAOBAHUM

Pe3yabTaTsl 00yueHust (0CBOCHHbIC YMEHHSI, yCBOCHHbIC 3HAaHUA) | POpMBI M MEeTOIbI
KOHTPOJISI M OLIeHKH
pe3yJbTATOB 00yUeHUs

B pezynomame oceoenun oucyuniaunol 00y4arouiuiica 00a)4cer ymems:

- pa3pa6aTI)IBaTI> 1 MaKCTUPOBATH CTAHAAPTHBIC U TECTUPOBAHUEC,
CTICIATN3UPOBAHHBIE MOITYIH MUKPOKOHTPOJUICPHBIX CHCTEM 9K3aMeH,

pa3nuaHOTO (PYHKIMOHATHFHOTO HA3HAYCHUS; mudd. 3ager

- paboTaTh ¢ COBpPEMEHHBIMU CPEICTBAMH POCKTUPOBAHHUS IKCIIEPTHOE HAOIII0IeHNE
MPUKIIAHOTO POrPaMMHOT0 00€CTIeYeHHsI MUKPOKOHTPOJUIEPOB M €T0 | BBITIOJHEHUSI TPAKTUIECKUX
OTJIQ/IKM Ha TIPOTPAMMHBIX IMYJIATOPAX M «CUCTEMaX-TIPOTOTHIIAX; pabor,

- YCTaHAaBJIUBATh HEOOXOAUMOE NIPOrPaMMHOE 00ecTIedeHHe IS OIICHKA peIICHUS
nporpamMmmupoBanus MK; CUTyallMOHHBIX 3a1a4,

- COCTaBJIATh ATOPUTMBI U UCTIONIB30BATh UX B KAYECTBE MPOTPAMM OLICHKa Iporecca u
YIPaBJICHUS] MUKPOKOHTPOJUICPAMH; PE3YJIBTaTOB BBHIIOIHEHUS
-HaCTpanBaTh MUKPOKOHTPOJIIEPHBIC CHCTEMBI U TIOAJICPKUBATH HX BHUJIOB PabOT Ha IPaKTHKE

paboToCTIOCOOHOCTE B 3aJaHHBIX (PYHKIIMOHABHBIX XapaKTEPUCTHKAX B
COOTBETCTBHU C KPUTECPHUSIMH KauecTBa
B pezynomame oceoenun oucyuniaunolt 00y4arouiuiica 00axcen 3Hamp:

TECTUPOBAHUE,
9K3aMeEH,

- IPUHIUIIBI TOCTPOCHUS, APXUTEKTYPY, CTPYKTYPHBIE U andd. 3auer

AJTOPUTMHUYECKHE PEILICHUS] COBPEMEHHBIX MUKPOKOHTPOJIIIEPHBIX DKCIEPTHOE HAOIIO/IEHHE

YCTPOKCTB U CHCTEM; BEITIOJTHEHUS TIPAKTHYECKUX

- IPUHIMIIBI U 0COOEHHOCTH MTPOTPAMMHUPOBAHHS pabor,

OlIEHKA pPelIeHUs
CUTYallMOHHBIX 33/1a4,
OILICHKa Ipoliecca U
pe3yJIbTaTOB BHINIOJIHEHUS
BUJIOB pabOT Ha TIPAKTHKE

MUKPOKOHTPOJUIEPOB U MUKPOKOHTPOJUIEPHBIX CUCTEM; A3BIKH
nporpammupoBanus MK u MKC; ocHOBHBIE TPUHIINIIEI yIIPABIEHUS
BHEUIHMMH yCTpoicTBaMH ¢ nomouso MK

@®opMBI  UTOTOBOTO  KOHTpOJIsI 1O mpodeccuoHanbHOMy Monaymo — [IM.04
«IIporpamMmmupoBaHuE BCTpPaMBAEMbIX CHCTEM C MCIOJIb30BAHUEM HWHTETPUPOBAHHBIX CPEL
pa3paboOTKm»:

MJIK.04.01 MUKPOKOHTPOJIIEPHI U BCTpauBaeMble CUCTEMbI — AuddepeHnpoBaHHbBII
3a4er;

MJIK.04.02 PazpaboTka nmporpaMMHOTo obecredeHust sl BCTPauBAEMBIX CUCTEM —
9K3aMEH;

VI1.04.01 YueGHast mpakTuka - 1u¢pdHepeHInpoBaHHbIN 3a4eT;
[1I1.04.01 TTpousBoACTBEHHAs MpaKTUKA - U PEepeHITUPOBAHHBIN 3aUeT.





