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1. MACIIOPT PABOYEM ITPOT' PAMMBI TPO®ECCHOHAJIBHOT'O MOYJIA

IIporpamMupoBaHue BCTPAMBAEMBbIX CHCTEM € HCI0JIb30BAHHEM HHTETPUPOBAHHBIX CpPe/
pa3padoTku

1.1. O6sacTh NpUMeHeHHs TPUMEPHOH NPOTrPaMMbI

[IpumepHass mporpamma y4eOHOH IUCHUIUIMHBI SBJISETCS YacThbIO MPOTPAMMBI MOJATOTOBKHU
crienuanucToB cpegHero 3BeHa B cooTBercTBUM ¢ PI'OC mo cnemmansHocTH 11.02.17 Pazpabotka
ANEKTPOHHBIX YCTPOUCTB M CUCTEM B YAaCTH OCBOEHHS OCHOBHOT'O BUJA MPOPECCHOHATBHON 1EATEIbHOCTH
(BITQ): paspaborka aJropuTMoB M CTPYKTYP HPOrpaMMHOr0 KoOJAa /Jisi MHMKPOINPOLECCOPHBIX
CHCTEM, IIPOCKTHPOBAaHHME W MPOrpPpaMMHPOBAHME BCTPAUBAEMbIX CHCTeM W HHTep(eiicoB
o0opyioBaHMsI €  HCIOJIb30BAHHEM  f3bIKOB  IPOrpaMMHPOBAHUSI U COOTBETCTBYIOLIMX
npodeccuonabHbIX KomnereHui (I1K):

e JIK 1.1. OcymecTBisITh TOI00P TEXHOJOTHMA, TEXHUIECKOTO OCHAIIICHUSI K 000PYIOBAHMS JIJIsI
cOOpKH, MOHTa)Ka M JEMOHTa)Ka 3JIEMEHTOB AJIEKTPOHHBIX OJIOKOB, YCTPOHCTB U CHCTEM
pa3IMYHOTO THUIA

e JIK 1.2. OcymecTBisITE COOPKY, MOHTQX U JEMOHTAX JIEMEHTOB AJICKTPOHHBIX OJIOKOB, yCTPOMCTB
U CUCTEM Pa3JIMYHOro THUIIa

e [IK 1.3. DkcrmyaTupoBaTh aBTOMaTH3MPOBAaHHOE 000pYyI0BaHUE sl COOPKM M MOHTaXa
AJIEKTPOHHBIX OJIOKOB, YCTPOHCTB U CHCTEM PA3IMYHOTO THIIA

e JIK 2.1. CocTaBisTh 3IEKTPUUECKUE CXEMBI, IPOBOIUTH PACUETHI U aHAIU3 ITapaMEeTPOB
ANEKTPOHHBIX OJIOKOB, YCTPOWCTB U CUCTEM PA3IMYHOTO THUIIA C TIPUMEHEHUEM
CHEIHATM3UPOBAHHOIO IPOIPAMMHOT0 00ECTIE€YEHHS] B COOTBETCTBUM C TEXHUYECKUM 3aJJaHHUEM

e [IK 2.2. BoIIOTHATH NPOEKTUPOBAHUE IIEKTPUUECKUX CXEM U NI€YATHBIX IUIAT C UCIIOJIb30BAaHUEM
KOMITBIOTEPHOTO MOJIETUPOBAHUS

e [IK 3.1. CocTaBnsTh U UCHOIB30BATH AITOPUTMBI AUATHOCTUKH PAOOTOCTIOCOOHOCTHU AIIEKTPOHHBIX
YCTPOMCTB U CUCTEM Pa3IMYHOIO TUIIA

e [IK 3.2. [IpoBOIUTH CTaHIAPTHBIC M CEPTU(HUKATUOHHBIC UCTIBITAHUS SJICKTPOHHBIX YCTPOWCTB U
CUCTEM PA3IMYHOIrO THUIIA

e [IK 3.3. OcymiecTBIsITh HACTPOUKY, PErYIHUPOBKY, TEXHUUECKOE O0CITYKUBAHUE U PEMOHT
ANEKTPOHHBIX YCTPOICTB M CUCTEM Pa3IMYHOrO TUIA

e [IK 4.1. CocTaBisiTh aNrOpUTMBI U CTPYKTYPY IPOrPaMMHOTO KOJIa /11l MUKPOIIPOLIECCOPHBIX
CUCTEM

e [IK 4.2. [IpoekTHpoBaTh U NPOrpaMMHPOBATh BCTPAUBAEMbIE CUCTEMBI U HHTEp(eiichl
000pyZI0BaHUS C UCTIOIB30BAHUEM SI3BIKOB IPOTPAMMHUPOBAHHUS

1.2. Henn u 3aga4u npogecCHOHATBHOI0 MOAYJIA — TPeOOBaHUsS K pPe3yJibTATAM OCBOCHHA
npogecCHOHAIBLHOI0 MOy

C nenpio OBIAJIEHUs YKa3aHHBIM BUIOM NMPOPECCHOHANIBHON JIEATENbHOCTH U COOTBETCTBYIOIIUMU
npoeCCHOHATLHBIMU KOMITETEHIIUAMHU OOYyYaloIuXcsd B XOJ€ OCBOEHHUS NMPO(ECCHOHATBHOTO MOAYIIS
JIOJIKEH:

HMeTh NPAKTHYECKHI ONbIT:

e -(opmanmM3alMM U aNropuTMHU3aAIMK nocTaBieHHbIX 3a1a4 (I1K 4.1., [IK 4.2.);
® HaNMCaHUA NPOrPaMMHOIO KOJa C UCIIOJIb30BAHUEM SI3BIKOB IIPOIPaMMUPOBAHNUS, ONIPEACIECHUS U

ManunynupoBanus ganabiMu (11K 4.1., T1K 4.2.);

e odopMieHUs TPOrPpaMMHOTO KOJ[a B COOTBETCTBHH C YCTaHOBJICHHBIMH TpeOoBanusimMu (11K 4.1.,

1K 4.2.);

® TIPOBEpPKH U OTiIaaKu nporpammuoro kona (1K 4.1., T1IK 4.2.);

® pa3pabOTKH MpOLEAYpP IPOBEPKH PaOOTOCTIOCOOHOCTH U U3MEPEHHSI XapaKTEPUCTHK MPOrPaMMHOT0
obecneuenus (I1K 4.1., [IK 4.2.);

e pa3paboTku TecToBbIX HaOOpoB naHHBIX ([IK 4.1., I1K 4.2.);

e mpoBepkH paborocnocodHocTu mporpammuoro obecneuenus (I1K 4.1., TIK 4.2.);



e pedakropunra u onTuMuzanuu nporpammuoro kona (IK 4.1., I1K 4.2.);
e wucnpanieHus nehexToB, 3apukcupoBaHHbIX B 6a3e naHHbIX AedexroB (11K 4.1., [1K 4.2.).

yMeThb:

®  COCTaBJIATH IIPOrPaMMBbI Ha A3bIKE IporpaMMupoBaHus i1 BcTpauBaeMblx cuctem (11K 4.1., TIK
4.2.);

® COCTaBJIATH IIPOrPaMMBbI Ha A3bIKE porpaMMHUpoBaHus 171 BcTpanBaeMbix cuctem (11K 4.1., TIK
4.2.);

e BBIOMpATh MUKPOKOHTPOJIIEP M1l KOHKPETHOH 3a1a4un BcTpanBaeMoit cuctemsl (11K 4.1., TTK 4.2.);

®  BBINOJHATH TPeOOBAHMS TEXHHUECKOT0 3aJJaHus 0 IPOrPaMMUPOBAHUIO BCTPAUBAEMbBIX CHCTEM
(IIK 4.1., 11K 4.2.);

® CO3/aBaTh U OTJIAXUBATH MPOTPAMMBI PEaJIbHOIO BPEMEHHU CPEACTBAMU MTPOTPAMMHOM IMYJISILIUUA U
Ha anmapaTHbeix MakeTax (I1K 4.1., I1K 4.2.);

® HaxOJUTh OLIMOKH B MPOTPAMMHOM KOJI€ JUIsl BCTPAaUBAaEMO CUCTEMBI U OLIEHUBATh CTEIIEHb UX
kputnuHocTH (11K 4.1., TIK 4.2.);

® POM3BOJUTH TECTUPOBAHKE U OTIAAKY BCTPAMBAEMbBIX cHCTEM Ha 0aze MukpokoHTposuiepoB (ITK

4.1.,1IK 4.2.);

®  BBIBIATH IPUYMHBI HEUCIIPABHOCTEN NepuepuiiHpIX Motyielt BctpauBaeMbix cuctem (11K 4.1,
1K 4.2.).
3HATh:

e (OazoBas (yHKIIMOHANBHAS cxeMa MUKporpoleccopHoii cuctemsl (11K 4.1., TIK 4.2.);

e Ha3HaueHUeE W NpUHIMMN JeiicTBus cocTaBHbIX O610okoB MIIC (IIK 4.1., T1IK 4.2.);

e pexumbl paboter MIIC (IIK 4.1., T1IK 4.2.);

e cnoco0Osl opranu3zanuu csizu MIIC ¢ BHeniHel cpenoit (ncnonHuTenbHbIME yeTpoiictBamu) (ITK
4.1.,1IK 4.2.);

® CTPYKTypa TUIIOBOW cucTeMbl yrpaBieHus (Mukpokontposuiep) (IIK 4.1., 11K 4.2.);

e opra"uzanus MUKpokoHTposutepHbIX cucteM (I1K 4.1., I1K 4.2.);

® COCTaB MUKPOKOHTpOJUIEpa, Ha3HadeHue ero pyHkunonansHeix 61okoB (11K 4.1., TIK 4.2.);

® CHHTaKCHUC U OCHOBHBIE KOHCTPYKILIHUH SI3bIKa TPOTrpaMMUpOBaHus A BcTpauBaemoit cuctemsl (11K

4.1.,1IK 4.2.);

® CTPYKTypa TUIIOBOW BCTpanBaeMOW CUCTEMbI Ha 0a3€ MUKPOKOHTPOJUIEpAa M OpraHU3alluy TaAKUX
cuctem (IIK 4.1., [IK 4.2.);

® 0COOEHHOCTH NMPOrpaMMHUPOBAHUS BCTpauBaeMbIX cucteM peanbHoro Bpemenu (11K 4.1., 11K 4.2.);

® METOAbI MPOrpaMMHON peann3anuu TunoBbIX GyHkui ynpasnenus (IIK 4.1., I1K 4.2.);

e iaccu(uKanus, oOLMe MPUHIUIBI TOCTPOEHUS U PU3NYECKUE OCHOB padOThI nepuepuitHbIX
Monyieit BerpanBaembix cuctem (I1IK 4.1., TIK 4.2.);

e CcriocoObl MOJKIIOYEHHUS CTAaHAAPTHBIX M HECTaHJAPTHBIX IPOrpaMMHBIX OMOINOTEK MPH
paspabotke mporpammuoro koga (ITK 4.1., TIK 4.2.);

e (Oa3oBas (yHKIMOHAJIbHAS CXE€Ma BCTPanBaeMbIX cucTeM Ha 6a3ze mukpokoHntposuiepa (11K 4.1., TIK
4.2.);

e BBl U HA3HAUYEHHUE TPOrPAMMHOT0 0OecredeHus A pa3paboTKU IPOrpaMMHOr0 o0ecreueH s
JUIS. BCTpauBaeMbIX CUCTEM — HHTErpupoBaHHbIX cpel paspadborku (IDE (I1IK 4.1., 11K 4.2.);

® METOJIbI TECTHPOBAHMUSI K CIIOCOOBI oTnaaku BcTpanBaemMbix cucteM (I1K 4.1., T1K 4.2.);

® TIPUYMHBI HEUCITPABHOCTEH M BO3MOXKHBIX cOoeB nporpammuoro kona (ITK 4.1., 1K 4.2.);

e crocoObl HHPOPMALIMOHHOTO B3aMMOICHCTBHS Pa3IMYHBIX YCTPOICTB BCTPaUBAEMBIX CUCTEM Yepe3
MIPOBOJIHBIE ¥ OECTIPOBOAHBIC KaHAIBI CBs3H, B ToM uncie u cetb MaTepuer (I1K 4.1., [1K 4.2.);

e o0IIee COCTOSTHHE TTPOU3BOICTBA U TEHACHITUHN MCIIOJb30BaHUs BeTpanBaeMbix cuctem (11K 4.1.,
I1K 4.2.).

1.3. PexoMeHayeMoe KOJMYECTBO 4YacOB HAa OCBOeHHMEe NPOrpaMmbl Npo¢ecCHOHAIBHOIO
MOIYJIsA:
Bcero - 304 gaca, B TOM 4HCJIE:



MaKCUMaJIbHOU y4eOHON Harpy3ku oOydarorierocs - 214 qacoB, BKIIOYas:
00s13aTeNIbHON ayTUTOPHOM HArpy3ku oOydatomierocs - 180 yacos;
CaMOCTOSITEIIbHOW Harpy3Kku odydJaromierocs - 34 yaca;

yueOHOW 1 IPOU3BOJCTBEHHON IIPAKTUKY - 72 yaca;

3K3aMEH 110 MOAYIIO - 18 "acos.



2. PE3YJIBTATBI OCBOEHUA ITPOPECCHOHAJIBHOT'O MOAYJIA

Pe3ynbratom ocBoeHUs TPO(HECCHOHATEHOTO MOYJIS SIBJISIETCS OBJIAJIEHUE 00YJaroIUMHUCS BUIOM
npodeccuonanbHoi aestenbHocT 11.02.17 Pa3paboTka 31eKTpOHHBIX YCTPOHCTB U CUCTEM, B TOM YHCIIE
npodeccuonanbHbiMA (I1K) 1 06mmmu (OK) komneTeHIusIMu:

Kon HaumeHnoBaHue pe3ysbTaTa 00y4eHHus

IIK 1.1. | OcymecTBaATh MOA00P TEXHOJIOTHUN, TEXHUYECKOTO OCHAIIIEHUS U 000PYI0BaHUS JIJIsl COOPKH,
MOHTaKa U IEMOHTAXKa 3JIEMEHTOB AIEKTPOHHBIX OJIOKOB, YCTPOWCTB U CUCTEM Pa3IMYHOIO
TUIA

IIK 1.2. | OcymecTBaaTh COOPKY, MOHTaX M JIEMOHTaX DJIEMEHTOB 3JIEKTPOHHBIX OJIOKOB, YCTPONCTB U
CUCTEM pa3JIN4HOIO THIA

I1K 1.3. | OkcryaTupoBaTh aBTOMaTU3UPOBaHHOE 000py10BaHKE 7151 COOPKU M MOHTAXka JIEKTPOHHBIX
0JIOKOB, YCTPONCTB M CUCTEM Pa3JIMYHOIO THUIIA

IIK 2.1. | CocTaBiATh 3NEKTPUUYECKUE CXEMBI, IPOBOAUTH PacueThl U aHAJIU3 [1apaMETPOB 3JIEKTPOHHBIX
0JIOKOB, YCTPOMCTB U CUCTEM Pa3IMYHOIO THUIIA C IPUMEHEHHEM CIELIUATU3UPOBAHHOTO
IPOTPAMMHOTO 00ECTIeUeHHsI B COOTBETCTBUHU C TEXHUYECKUM 3aaHUEM

I1K 2.2. | BbINONHATE NPOEKTUPOBAHUE FNEKTPUUECKUX CXEM M I€YATHBIX IJIaT C UCII0JIb30BaHUEM
KOMIIBIOTEPHOI'0 MOJIETTUPOBAHUS

IIK 3.1. | CocTaBniaTh U UCHOJIB30BATh AIITOPUTMBI JUATHOCTUKH paOOTOCIIOCOOHOCTH AJIEKTPOHHBIX
YCTPOMCTB U CUCTEM PA3JIUYHOrO TUIA

I1K 3.2. | [IpoBOIUTH cTaHAAPTHBIE U CEPTU(DUKALIMOHHBIE UCTIBITAHUS AJIEKTPOHHBIX YCTPOICTB U
CUCTEM pa3JN4HOIo THIA

I1K 3.3. | OcyuiecTBisTh HACTPOUKY, PETYIUPOBKY, TEXHUYECKOE 00CTYKMBAHNUE U PEMOHT JIEKTPOHHBIX
YCTPOMCTB U CUCTEM PA3JIUYHOIO THIA

I1K 4.1. | CocTaByidTh aIrOpUTMbI U CTPYKTYPY NPOTPaAMMHOIO KOJA JIJIsl MUKPOIIPOLIECCOPHBIX CUCTEM

I1K 4.2. | [IpoexTrpoBaTh U NPOrpaMMHPOBATH BCTPAaUBaeMbI€ CUCTEMbI U UHTEpdEch 000pyA0BaHUS C
VICII0JIb30BAHUEM SI3bIKOB IPOrPaMMHUPOBAHUS

OK 01. | Beibupats crioco0Os! pemeHus 3a1a4 npohecCHOHATbHON AEATEIbHOCTH IPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 03. | IlnanupoBath U peaan30BbIBATH COOCTBEHHOE NMPO(ECCHOHAIBHOE U TUYHOCTHOE Pa3BUTHE,
HpEANPUHUMATENbCKYIO IEATEIbHOCTh B MPO(ECCHOHANBHOM cepe, UCTI0b30BaTh 3HAHUS 110
(MHAHCOBON I'PAaMOTHOCTH B Pa3JIMYHBIX )KU3HEHHBIX CUTYALIHUSIX

OK 05. | OcymiecTBisATh YCTHYIO U MUCbMEHHYI0 KOMMYHHUKAIIMIO Ha TOCY/IapCTBEHHOM SI3bIKE
Poccuiickoii Denepaliuy ¢ y4eToM 0COOEHHOCTEN COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTa

OK 07. | ConelicTBOBaTh COXpaHEHUIO OKpYXKArOILEl cpelibl, pecypcocOepekeHUI0, IPUMEHATh 3HAHUS
00 M3MEHEHNH KJIMMaTa, IPUHIIUIIBI OEpeKIMBOrO MPOU3BOICTBA, 3PPEKTUBHO JIEHCTBOBATDH B
Ype3BbIYAHBIX CUTYaIUIX

OK 09. | Ilonp3oBaThcs podecCHOHaIbHON JOKYMEHTAIMEeH Ha TOCy1TapCTBEHHOM U MHOCTPaHHOM
A3bIKAX

OK 02. | Mcnonb30BaTh COBpEMEHHBIE CPE/ICTBA MTOMCKA, aHAJIM3a U HHTepIpeTalui HHPOPMaLUU 1
MH(}OpPMallMOHHBIE TEXHOJOTUH JJIs1 BHIIOJTHEHMS 33/1a4 PO ECCHOHATBHON AESITETbHOCTH

OK 04. | DddexTrBHO B3aMMOJIEIICTBOBATH U padOTATh B KOJJIEKTUBE U KOMaHJIe

OK 06. | ITposiBAATH rpaskJaHCKO-NIATPUOTUYECKYIO MTO3ULINIO, IEMOHCTPUPOBATH OCO3HAHHOE
MOBE/IEHNE Ha OCHOBE TPAJAUIIMOHHBIX O0IIEYEeIOBEUECKUX [IEHHOCTEN, B TOM YHCJIE C YUETOM
rapMOHHM3alUU MEKHALMOHAJIBHBIX U MEKPEJIUTHO3HBIX OTHOLIEHUH, TPUMEHSTh CTaHAAPTHI
AHTUKOPPYMLHOHHOTO MMOBEACHUS

OK 08. | HUcnonb3oBaTh cpencTBa (pU3HMUECKON KyAbTYPHI ISl COXPAHEHUS M YKPEIUIEHUS 370POBbsS B

nporiecce Npo(hecCHOHaNIBHON NEeSITEIbHOCTH U MOAAEPKAHU HEOOXO0IUMOIO YPOBHS
($U3MUECKOil MOATrOTOBICHHOCTH




3. CTPYKTYPA U COAEPKXAHUE IMTPOPECCUOHAJIBHOT'O MOAYJIA
3.1. TemaTnuyeckuii miIaH NpogecCHOHATBHOT0 MOLY IS

Konwbt HaumeHnoBanust pasaeioB HpO(l)eCCI/IOHaJ]bHOI‘O Bcero O6bem BpeMeHH, OTBe/IeHHBbIIi HA 0CBOEHHE MEKIUCHHIVIHHAPHOIO IpakTHKa
npodeccuoHaJbHbIX MOayas 4acoB Kypca (KypcoB) P
KOMIIeTeHImit (maxc. Oo0s3aTeIbHAs ayIUTOPHAsS yueOHast CamocrosiTesbHast padoTa YuebHnas, IIpousBoacTBeHHas
yuebHas Harpy3kKa o0y4aouerocs odyyalomerocs 4acoB (o nmpoduJro
hacpyska u Bcero, BT. 4. BT. 4. Bcero, BT. 4. CHeHUATLHOCTH),
npaxmuxy) 4acoB 1abopaTopHble | KypcoBasi 4acoB KypcoBasi Hacos
padoTsbI U padora padora
npakTHyeckue | (IMPOEKT), (mpoeKT),
3aHATHA, Jyacos qyacoB
qyacoB
1 2 3 4 5 6 7 8 10
MK 4.1. Pazpen 1. MIK.04.01 MuKpoKOHTpOJIIEPHI 1 98 80 32 18
BCTPAUBACMBIC CUCTEMBbI
1K 4.2. Pa3zpnen 2. MJIK.04.02 Pa3paboTka nporpaMMHOTO 116 100 48 20 16 20
o0ecreyeHus JUIA BCTPANBACMBbIX CUCTEM
Yye6nas npakTuka no Moy IM.04 72 72
KBannpukauuoHHblii Ix3aMeH 18
Bcero: 304 180 80 34 20 72
3.2. Copepxanue o0yyeHus no npodecCHOHATBLHOMY MORYJIIO
HaumenoBanue pazienon Coneprkanne y4eOHOT0 MaTepuaa, J1JabopaTropHbie pabOThI U MPAKTUYECKUE O6bem | YpoBeHb
npodeccuonansHoro moayss (ITM), 3aHSITHSI, CAMOCTOSITENIbHAS PaboTa 00yJarOIINXCs YacoB | OCBOEHHUA
MEXIUCHUIUTMHAPHBIX KypcoB (M/IK)
U TEM
1 2 3 4
M/IK.04.01 MuKpPOKOHTpPOJUIEPbI M BCTPanBaeMble CHCTEMbI 98
S cemecTp
Paznea 1 MHUKPOKOHTPOJLJIEPbl H BCTPAUBAEMbIE CHCTEMbI
Tema 1.1 O6mue cBeeHus o Coaepxkanue y4eOHOro MaTepuaa
MHUKPOIPOICCCOPHBIX CUCTEMAX JlekunonHsle 3ausaTHsA. McTopus pazsutus MukpomnpoueccopoB (MII), 18 1
COBPEMEHHBIN YPOBEHb U TEHJICHIIMU Pa3BUTUS MUKPOIIPOLIECCOPHBIX CUCTEM
(MIIC). MII, xknaccuduxamus MIIL. Ctpykrypa npocreiieir MIIC.
Knaccudukanus MIL. Ctpykrypa npocreiimeit MIIC. Haznauenue u
ocobenHocTH paznuusbix TUoB MIIC. CtpykTypa npocteitmero MII. dynkunn
MII. YcrpolicTBa yrpaBiaeHus ¢ )KECTKOM JIOTUKONH. MUKponporpaMMHoe




ynpasienue. Cucrema koman MII. Pabounit mukn MII. Pexxumer pabotsr MIIC.
[Iporpammusiit oOMeH. Cuctema npepoeiBanuid MI1. Mexanuszm oOmMeHa 1o
npepbiBanusiM. OOMeH B pexxume T

JlaGopaTopHble pa60oTbl. OCHOBHBIE XapaKTEPUCTUKH U OCOOCHHOCTH
apxutektypsl MK. BoinosHeHne JIOTH4ecKux U apuMETHUECKUX KOMaH/I.

6 cemecTp

Tema 1.2 OOmme cBeaeHus 0
MHUKPOIPOIIECCOPHBIX CUCTEMAX

Copep:kaHue y4eOHOIr0o MaTepuaa

CamocrosiTesqbHass padora odyuarommxcsi. [[puHcToOHCKas U rapBapackas
apxutekTypsl MIIC. YcTpoiicTBa ynpaBiieHUs ¢ IPOrpaMMUPYEMON JIOTUKOM.

Tema 1.3 BerpauBaemble cUCTEMBI Ha
OCHOBE MUKPOKOHTPOJLIEPOB

Coaep:xaHue y4eOHOIro MaTepuaJia

Jlekunonubie 3ausaTus. Kinaccudukanus u pyaxuu namsitu MIIC.
Knaccudukanus O3V, tunst u Buast O3Y. KOUI namste. Knaccudukanus 113V,
turbl 1 BUbI [13Y. Crioco6sr aapecanuu B MIIC. Opranmsanus ceszu MIIC ¢
BHEIIHEN cpenoi. DyHKIHMH YCTPONCTB BBOJA-BBIBOAA. [ [pMHIMIIBI MOCTPOECHUS
MOPTOB BBOJA-BbIBOJa. O030p COBpEMEHHBIX MUKPOKOHTpOoLIepoB (MK).
Knaccupukauus MK. Moaynenas opranusanus MK. CtpykTypa nporeccopHoro
sapa MK. Cucrema komana MK. [Tamste MK. IlopTel BBOJa-BbIBO1a, TAUMEPHI,
Moyib nipepeiBannii MK. MunnMusanus suepromnorpediaenus B cucremax ¢ MK.
TaxTtoBsie reneparopsl MK. AnmapaTtHsie cpecTBa o0ecreueHns HaJeKHON
pabotsl MK. [lononuuTtensusie Moayan MK: nocinenoBaTenbHOT0 BBOAA-BhIBOIA,
aHAJIOTOBOT'0O BBOJIa-BbIBO/IA, AJIOTOBOI'0 BBOJIA-BbIBOJA. ANIIapaTHbIE U
IIpOrpaMMHBIE CpeICcTBa JUIsl pa3paboTKu npuiokeHuil Ha 6aze MK.
DyHKIMOHAIbHbIE OJIOKM MUKPOKOHTPOJLIEpA.

22

CamocrosiTe1bHast padoTra odyqaroumxesi. Kondurypuposanue
MHUKPOKOHTPOJUIEPOB.

Tema 1.4 CtpykTypa nporpammsl 1
OCHOBHBIE KOHCTPYKLUH si3bIKa CH

Coaep:xaHue y4eOHOIro MaTepuaJia

JlexuuonHnble 3ansiTus. Beoguslie noustus s3pika C. CTpyKTypa nporpaMmsl Ha
C. Tuns! nansbix B C. [lepemennsbie B C. Koncrautel B C. ApudpmeTnueckue u
joruueckue onepatopsl si3pika C. Oneparopsl BeTBiaeHus B C. [{uknnueckue
koHcTpyKkuuu B C. Ykazarenu u aapeca nepeMeHHbIX B C. PaboTa ¢ pyHKunsamu B
C. OcobenHocTH nepenadn AaHHBIX MpH oopameHnu K GyHkuu B C. CTpyKTYpBI
B C. Ykazarenu u anpeca nepemeHHbIX B C. CTaHaapTHble pyHKINU
BBO/1a/BbIBOJA B C.

18

JlaGopaTopHble pa6oThl. BEITIOIHEHNE TUKINIECKUX KOHCTPYKIHHN 1
OIepaToOpOB BETBIICHUs. BrimonHeHne onepaTopoB BeTBIeHUs. Pabora ¢
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1M (POBBIMU TTOPTAMH BBOJIa-BhIBOIa. OpraHU3aIysl [IUKJIOB U BPEMEHHBIX
3ajepxkek. OpraHu3anus BpeMEHHbIX 3aiepikek. OpraHu3aiys IoAIpOrpaMm.
Pabora ¢ makpocamu. OOpaboTKa mpepbhIBaHUIA.

CamocrosiTesbHasi pabora od0yuarommxcsi. Maccusbl U cTpoku B C.

MJIK.04.02 PazpaboTka nporpaMMHOro odecrneyeHus JJisi BCTPANBaeMbIX CHCTEM

96

6 cemecTp

Pa3zgen 1

Pa3p360TKa IMMporpaMMHoOro odecrneyeHu AJIsl BCTpAauBa€MbIX CUCTEM

Tema 1.1 MHCTpyMEHTaNIbHBIE
cpeAcTBa pa3paboTKU MPOrpPaMMHOIO
oOecrnieueHus Ui BCTpauBaeMbIX
cucTeM

Coaep:xaHue y4eOHOIro MaTepuaJia

JlekunonHnbie 3aHATHA. COBPEMEHHBIN YPOBEHb U TCHICHIIUY Pa3BUTHS
MHCTPYMEHTAIBHBIX cpel pazpadotku (IDE) s BcTpauBaeMbIX cUCTEM.
Knaccudukanus cpeacts pa3paboTku. AnnapaTHble U IPOrpaMMHBIE CPE/ICTBA.
OcoOeHHOCTH IPUMEHEHUS SI3bIKOB BEICOKOTO YPOBHS B Pa3pabOTKe MPHIIOKEHHH
nojip3oBaresst. OcoOOeHHOCTH Pa3paboTKH MPHIIOKEHUH paboThl B cUCTEME
peasibHOrO BpeMeHU. bubnuorekn BcTpoeHHbIX QyHKIMi B coctase IDE.
IIporpamMmarops! u oTiiaguuku, Komnumnstopst s3bika C.

12

IIpakTHyeckue 3aHATHA. Y CTAaHOBKA MHCTPYMEHTAIBHOM Cpeibl pa3paboTKu
IIPOrpaMMHOT0 OOecreueHus AJi BCTpauBaeMbIX MUKPOKOHTPOJIJIEPHBIX CUCTEM.
Hacrpoiika untepdeiica noap3oBaress U HapaMeTpoB Cpefibl. Y CTAHOBKA U
HAaCTPOMKa KOMITHIIATOPA.

10

CamocrositesbHast padora odyyarwommxcs. Komnunsatops! sa3sika C.

Tema 1.2 TectupoBanue u oTiaaka
pa3zpaboTaHHOTO MPOrPAMMHOTO KO/1a

Coaep:xaHue y4eOHOIro MaTepuaJia

JleknuoHHble 3aHATHA. EMHAs crucTemMa NporpaMMHON JJOKYMEHTALUU.
Haznauenue, Buspl 1oKyMeHTOB. [[oHsATHE IPOrpaMMHOTO TECTUPOBaHUsA. Byl
TecToB, CocTaBieHHe IU1aHa TecTUpoBaHus. PazpaboTka Moysei TecTupOBaHus.
MopenupoBanue cutyanuid. Co3ganue U UCIOIb30BaHUE Pa3HOOOpa3HBIX
BXOJIHBIX JaHHBIX. [IoMCK BEpOSATHBIX OIMOOK U cO0EB B (YHKIIMOHUPOBAHUH
I10. Haxox/ieHre HecooTBETCTBUS UHTep(delica MporpaMMbl TEXHUUECKOMY
onucanuto. [Torck ommboK B J0rHKe paboThl MPOrpaMMbl M B IOKYMEHTALIUK Ha
nporpammy. Pedakropunr nporpammuoro obecnedenusi. Kontposns Bepcuit
nporpaMmbl. OopmiieHne pe3yabTaToB TECTUPOBAHUS U OTJIAKU TPOrPaMMHOTO
obecreueHusl.

20

IIpakTHyeckue 3aHATHA. AHATU3 TEXHUUECKOTO 3aJaHUs Ha pa3paboTKy
MporpaMMHOTro obecrneuenus. PazpaboTka anroputma nporpamMmmbl AJist
BCTpanBacMoOl MUKPOKOHTPOJUIEpHON cuctembl. Hanmcanue nmporpaMMsl Ha

CIICIIUAJIM3NUPOBAHHOM SA3BIKC IJIA BCT‘paI/IBaeMOﬁ MHKpOKOHTpOJ'IHGpHOﬁ CUCTCMHBI.
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Hanucanue nporpaMMsl Ha CrIEIUaIN3UPOBAHHOM SI3bIKE JUUIS BCTpPauBaeMOM
MHUKPOKOHTPOJUIEpHOH cucteMsl. [Tonbop ctanaapTHEIX OUOIMOTEK 171
peanu3anuu npoekra. IIporpammupoBanye BCTpanBaeMO MUKPOKOHTPOJUIEPHON
cucreMsl. [IpoBenieHre 0TaalK1 IPOrPaMMHOI0 00eceueHHsI
MHUKPOIIPOLIECCOPHBIX CUCTEM € IIOMOIIBIO allllapaTHO-IIPOTPAMMHBIX CPEICTB.
IIpoBepka (hyHKIIMOHAIBHOCTH NporpaMMHoro obecnedenus. CocraBieHue
OTYETHOMN IIPOrPAMMHOM TOKYMEHTALUH.

JlabGoparopubie padoTsl. [lonkioueHre K MUKPOKOHTPOJIEPY
CEMHCETMEHTHOT'O CBETOAMOAHOrO HHANKaTopa. [loakntouenune k
MUKPOKOHTPOJIIEPY CBETOAMOAHON MaTpuLbl. [loaknrodeHne k
MuKpokoHTpoiuiepy RGB-cBetonuona. IlogkimoueHre kK MUKPOKOHTPOIJLIEPY
CBETOJMOHOTO IIKAJILHOIrO MHAMKaTopa. Ilonkimouene kK MUKpOKOHTPOJLIEPY
aHAJIOrOBOTO JlaTYMKa TemrepaTypsl [loikitoueHue Kk MUKpOKOHTPOJIIEPY
sHKozepa. [loctpoenue nporpaMmMupyeMoro cueTyuka-raiimepa Ha
MUKpOKOHTpoJuiepe. [loakimtoueHre K MUKpOKOHTPOJIIIEPY MOIYJIS
3HakocuHTe3upymouero XXKU. [Toakitouenne kK MUKpOKOHTPOJUIEPY MOMYJIS
rpaduueckoro JKKHU c cencopubim 3xpanom. [loakntouenue k
MUKPOKOHTpPOJIIEPY IIAaroBoro asuraresns [loaxnoyeHne kK MUKpOKOHTPOJUIEPY
natynka o nudposomy uarepdeiicy SPI. [loakmodenne Kk MUKpOKOHTPOILIEPY
naTuvka o mudposomy untepdeiicy 12C.

24

CamocrosiTesbHas padora o0y4yaommxcsi. MoieaupoBaHue CUTYaIHil.

YueOHasi npakTuKa
Buasb1 pador:

1. Ycranoka nporpammHoro obecriedenust. KonpuryprupoBanue MUKpOKOHTPOJIEPA, CO3AAHUN TPOEKTA, KOMIMIISALIUY,

IIpoIIrBKa.

O 00 31N L B W

. Pabota c peructpamu MUKpOKOHTposuiepa. bubnuorexu s pazpaboTurka.

. Cucrema TakTUPOBAHUS MUKPOKOHTPOJLIEPA.

. IlopTel BBOJA-BBIBOJA MUKPOKOHTPOJLIEPA.

. YripaBieHue nopTaMu BBOAA-BbIBOJIa YePE3 PETHCTPHI.

. YpaBiieHue nopTamMu BBOJa-BbIBOJIa yepe3 PyHKIMH OMOINOTEKH.

. Tunbl nanHbIX s361Ka C UIs1 MUKPOKOHTPOJLIEpA.

. KonBepTupoBaHnue npoekra Jjisi MUKpOKOHTpoJIiepa Ha si3bike C B mpoekt C++.

. O6paboTKa BXOJTHBIX JUCKPETHBIX CUTHAJIOB. Y CTpaHEHHE Apede3ra KOHTAaKTOB, 60pb0a ¢ UMIYIbCHBIMU TOMEXaMHU.

10. Pa3paboTtka u ucnonb3oBanue kiaccoB B C++. Coznanue kinacca 00pabOTKU AUCKPETHBIX CUTHAJIOB.
11. Co3nanue u ucnoyib30BaHue OUOIMOTEK I MUKPOKOHTPOJIEPA.
12. TlapannenbHble nporiecchl. BeinmonHenue 3agad B GoHOBOM peskrMe IpH MOMOIIM PEpbIBaHUs OT TaliMepa.
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13. TaiiMepsl MUKPOKOHTPOJUIEPA B PEKUME CUETUMKOB. ['eHepanus UKIMYECKUX IPEpbIBAaHUN OT TaliMEPOB.

14. PazpaboTka mporpamm, COCTOSAIIUX U3 HECKOJIbKUX UCXOHBIX (aitnoB. Onpenenenre U 00bsIBICHUE IEPEMEHHBIX,
00J1aCTh BUIUMOCTH. PeKUMBI KOMIMIISAIIH.

15. Cucrema npepbiBaHU MUKPOKOHTpoJuiepa. Opranu3anus U ynpaBjieHUe NpepbIBAHUSIMM.

16. YcraHoBka kKoH(UTypariu TakMEpOB ¢ TOMOIIIbI0 OubmoTek. Jloruka paboTsl IpephIBaHMs TaliMepa.

17. Nuarepdetic UART B mukpokonTposuiepe. McnonszoBanue npepsiBanuss UART.

18. Pa6ora c UART uepe3 6ubnunorexy. Mannuanuszanus uatepdeiica u nepegayda J1aHHbIX B OJIOKUPYIOIIEM pEXUME.
Otnanka nporpamm ¢ nmomoisio UART. @ynkius sprintf.

19. Pa6ora c UART uepe3 6ubanotexy. [Ipuem qaHHBIX B OJIOKHPYIOLIEM PEKUME.

20. Pa6ota ¢ UART 4yepe3 OuOIMOTEKY C HUCTIOIB30BAHUEM TIPEPhIBAHUM.

21. Opranu3zanusi KOpOTKUX BPEMEHHBIX 33JIE€PIKEK.

22. AUII mukpokonTposiepa. O01ure cBeAeH s, PSKUMBI. Y CTAHOBKA KOH(PUTYPALIUU Yepe3 PETUCTPHI.

23. Pabora ¢ ALIIT uepe3 peructpel. OCHOBHBIE pEKUMBI IPEOOPA3OBAHUS.

24. Pa6ota ¢ ALIII B pa3inuuHbIX pekuMax. 3ammyck OT TaiMepa, YTeHHE Pe3ybTaTa ¢ UCIOJIb30BAaHUEM IPEPhIBAHMIA.
25. Pabora ALIII B pexrme OKOHHOTO KomMIapaTopa. BHyrpennue natuuk temreparypsl 1 MIOH. OcHoBHBIE
ANEKTPUUYECKUE

1 MeTpoJiornueckue xapakrepuctuku AL

26. Pabora ¢ ALIII yepe3 Qpynkunu 6MOITUOTEKH.

27. IlpsiMo#t 1OCTYI K aMsATU B MUKpoKoHTposuiepe. Kontpomiep DMA

IIpumepHasi TeMaTHKa KypCOBBIX padoT / HHAUBHAYAJIBHBIX POCKTOB: 20
Pa3paboTtka nporpaMMHOro o0ecreueHus: BCTpauBaeMbIX MUKPOIIPOLIECCOPHBIX CUCTEM:

PazpaboTtka nmporpaMmbl MUKPOKOHTpOJIJIEpA CUCTEMBI KOHTpOJIA U ynpasieHus goctynom (CKY D).
Pa3paboTka nporpaMMbl MUKPOKOHTPOJIJIEPA CUCTEMBI COOpa TaHHBIX C CETU aHAJIOTOBBIX JATYUKOB.
PazpaboTtka mporpaMmbl MUKpPOKOHTpOJIJIEpa YIpaBICHUs JTU(TOM.

Pa3zpaboTka nporpaMMbl MUKPOKOHTPOJUIEpA CUCTEMBI KOHTPOJISI KIIMMAaTUYECKHUX TTapaMeTPOB.
PazpaboTtka nmporpaMmbl MUKPOKOHTpOJIJIEpa YIPaBICHUS MOKApPHOW CUTHAIM3AIUEH.

Pa3paboTtka nporpaMMbl MUKPOKOHTpPOJIJIEPA YIIPABIEHUS CTUPATIBHON MaIlIMHOM.

PazpaboTtka nmporpaMmbl MUKPOKOHTpOJIIEpa YIPABICHUS XOJIOAUIBHBIM 000pyI0BaHUEM.
PazpaboTtka nmporpaMmsl MUKPOKOHTpPOJIIIEpA YIPABICHU XJI€O0NeKapHbIM 000pYy1OBAHUEM.

Bcero: 286




4. YCJIOBHUSA PEAJIMBALIUNU TPOPECCHOHAJIBHOI'O MOAYJIA

4.1. TpeOboBaHUsI K MUHUMAJIbHOMY MaTePUAJIbHO—TEXHHYECKOMY 00ecTeYyeHHu 0

Jlaboparopus IpOrpaMMUPOBAHHSI U JIMIICH3MOHHOTO MPOTPAMMHOT0 00eCTIeYeHHUS

Kommbrorep Kraftway Credo KC 36 - 12 mr.; nmpoexktop NEC Projector VT595G; sxpan
HACTCHHBIN; aKyCTHUYECKasl CUCTEMA.

[TporpammMHuoe oOecrieueHue:
He npemycmotpeHo.

4.2. UaopmannonHoe odecnevyeHne 00ydeHust
[lepedyenp peKOMEHAYEMbIX YYE€OHBIX W3/IaHUH, UHTEPHET—PECYPCOB, ITOTOIHUTEILHON
JIUTEPATYPHI.

OcHOBHbBIE UICTOYHHKHU:

1. Marnaa, 0. C. CoBpeMeHHbIE MUKPOKOHTPOJUIEPbI. APXUTEKTYpa,
porpamMmmupoBaHnue, paspadotka ycrpoicts / 0. C. Marna. — Mocksa : JIMK
Ipecc, 2017. — 224 ¢. — ISBN 978-5-97060-551-6. — TekcT : 31€KTPOHHBII //
Hudposoii o6pazoBatenbublil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/125009.html (mata o6pamenus: 18.10.2022). — Pexum
JOCTYyMa: JIsl aBTOPU3UP. ToNib30BaTenei. https://www.iprbookshop.ru/125009.html

2. Marromos, H. B. Hagano pa6otsr ¢ mukpokontposuiepamu STME / H. B. MaTiomos.
— Mockaa : COJIOH-IIpecc, 2018. — 208 ¢. — ISBN 978-5-91359-172-2. — Tekct
: anekTpouHbIi // [{udpoBoit oopazosarensHbiii pecype IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/90346.html (nara oOpamenus: 18.09.2023)..
https://www.iprbookshop.ru/90346.html

JlomoTHATETFHBIC UCTOYHHKH:

1. Tlogbenwckuit, B. B. Kypc nporpammupoBanus Ha si3bike Cu : yyeOnuk / B. B.
[Mon6ensckuit, C. C. ®omun. — 2-e uza. — Mocksa : JIMK IlIpecc, 2018. — 384 c.
— ISBN 978-5-97060-229-4. — Texkcr : anexktpoHHbIH // Lndposoii
oOpazoBarenbhbiii pecypc [IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/125180.html (nata o6pamenus: 21.10.2022)..
https://www.iprbookshop.ru/125180.html

NuTepHeT-pecypcesr:

1. BuyrpuBy3ockue uzganus Bal'V. - pexxum goctyna: http:/e-lib.vlsu.ru/

2. UHTYUT. HaunoHansHBIN HCCIIETOBATEIHCKUN YHUBEPCUTET. - PEKUM JJOCTYIIA:
http://www.intuit.ru/

3. OBC Bal'V - pexum goctyna: https://visu.bibliotech.ru/

4.3. O6uue TpeOOBaAHNS K OPraHU3aluN 00Pa30BaATEILHOIO Npolecca

3aHATHS TEOPETHUYECKOTrO IUKJIAa HOCAT IPAKTUKO-OPUEHTHPOBAHHBI XapakTep U
MIPOBOJSATCS B CHELUANBHBIX Jaboparopusax. YueOHas MpakTUKa IPOBOAUTCS Ha MPOU3BOJICTBE.
IIpu ocBoeHMum Monaynas € OOYYAIOUIMMHCA TNPOBOIATCS KOHCYJIbTAllUM, KOTOPBIE MOTYT
MIPOBOAUTHCS KaK CO BCEH TpYIIoON U, Tak U HHAUBUAYAIbHO. OCBOCHUIO MOYJISl IPEIIIECTBYET
n3ydeHue IucUUIUIMH "OCHOBBI A3BIKOB NporpammupoBaHus’, "CXeMOTEXHUKA 3JEKTPOHHBIX
YCTpOHCTB"

4.4. KaapoBoe o0ecnieueHue 06pa3oBaTejibHOIO NMpoiecca

Peanuzanus mporpamMmbl MOJYJISI IOJIKHA 00€CIIeUMBaTHCS MeIarorndeckKuMU KaJipaMu,
MMEIOIINMH BBICIIIEe 00pa30BaHUE, COOTBETCTBYIOMIEE PO MOAYIsA. ONBIT NEATETFHOCTH B
OpraHu3alysIX COOTBETCTBYIOLIEH MpodeccuOHaTbHONU cdephl SBISETCS O00S3aTENbHBIM IS
mpenojaBaTesielf, OTBEYAIONIMX 3a OCBOEHHE OOYyYalOUIMMHCS MpOrpamMMmbl MOIYNA. OTH



MIPENOIaBaTeNIA TOKHBI MPOXOIUTH CTAXKUPOBKY B MPOGUIBLHBIX OPraHU3allusiIX He pexe 1 pasza
B 3 roxa.



5. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUAA

IMPO®ECCHUOHAJIBHOI'O MOAYJIA

Pe3yabTarnl 00yyeHus
(ocBOeHHBIE
npogdeccuoHaJbHbIE
KOMIIETEHIIHH)

OcHOBHBIE TOKA3ATEJH OLEHKU
pe3yJabTrara

@®opMbI U METOAbI
KOHTPOJISA M OLleHKH

IIK 4.1. CocTaBnaTh
QITOPUTMBI U CTPYKTYPY
MIPOTPAMMHOTO KOJIa JJIsI
MHUKPOIPOIIECCOPHBIX
CHCTEM

3HaTh: 0a30Bast QyHKIIMOHATbHAS
CcXeMa MUKPOIIPOLIECCOPHOU
CUCTEMbI; 3HaTh: HA3HAYCHHE U
MIPUHIIMIT JEHCTBUS COCTAaBHBIX
6s10k0B MIIC; 3HaTh: peKUMBI
paboter MIIC; 3HaTh: cr1OCOOBI
opranuzanuu cBsizu MIIC ¢ BHenHei
cpenoi (MCIOJHUTETbHBIMU
yCTPOMCTBAMHU); 3HATh: CTPYKTypa
TUIIOBOM CUCTEMBI YIIpaBJICHUS
(MUKPOKOHTPOJLIEP); 3HATH:
OpraHu3aIys MUKPOKOHTPOJUIEPHBIX
CHUCTEM; 3HaTh: COCTaB
MUKPOKOHTpPOJIJIEpa, HA3HAYEHUE €T0
(YHKIIMOHATBHBIX OJIOKOB; 3HATH:
CHUHTAKCHC U OCHOBHBIE
KOHCTPYKIIUU S3bIKA
MIPOTPaMMHUPOBAHUS JISI
BCTPaNBaeMOW CUCTEMBI; 3HATD:
CTPYKTypa TUIIOBOW BCTPauBaeMoi
CUCTEeMBbI Ha 0a3e MUKPOKOHTpOJILIepa
Y OpraHu3aIii TaKUX CUCTEM; 3HATh:
0COOCHHOCTH MPOTPaMMHUPOBAHUS
BCTPAWBAEMBIX CUCTEM PEATTLHOTO
BPEMEHHU; 3HATh: METObI
MPOTPAMMHOM peasi3aIiii THITOBBIX
(GyHKIUH yIpaBlieHUs; 3HATD:
KJ1accuukanusi, 00IIMe MPUHITUATIBI
MOCTPOCHHUSI U (PU3HUECKHE OCHOB
paboThl epuepuiHbIX MOTyIeH
BCTPaMBAEMbIX CHCTEM; 3HATh:
CIOCOOBI MOAKITIOYEHUS
CTaH/IApPTHBIX U HECTAHAAPTHBIX
MPOTPaMMHBIX OUOIHOTEK MpH
pa3paboTke mpOrpaMMHOTO KOJIa;
3HaTh: 6a30Bas QyHKIMOHAIbHAS
CcXeMa BCTpanBaeMbIX CHCTEM Ha 0aze
MUKPOKOHTPOJIIEPA; 3HATh: BUJIBI U
Ha3Ha4YeHHE MPOrPaMMHOI0
oOecnieueHus i pa3paboTKu
MPOrPaMMHOTO OOeCTIeueHUs st
BCTPAaWBAEMBIX CUCTEM —
WHTETPUPOBAHHBIX CPeJl pa3padOTKH
(IDE; 3HaTh: METOIbI TECTUPOBAHUS
Y CIIOCOOBI OTIAJIKH BCTPAUBAEMBIX
CUCTEM; 3HATh: IPUYUHBI
HEUCTIPABHOCTEN U BO3MOMKHBIX

Tecr, 3aueT; Tecrt, 3aueT;
Tecr, 3auet; Tecrt, 3a4eT;
Tecr, 3aueT; Tecrt, 3aueT;
Tecr, 3auet; Tecrt, 3aueT;
Tecr, 3aueT; Tecrt, 3aueT;
Tecr, 3aueT; Tecrt, 3a4eT;
Tecr, 3aueT; Tecrt, 3aueT;
Tecr, 3auet; Tecrt, 3aueT;
Tecr, 3aueT; Tecrt, 3aueT;
Tecr, 3aueT; Tecrt, 3a4deT;
Tecr, 3aueT; TecT, 3aueT;
Tecr, 3aueT; Tecrt, 3a4eT;
Tecr, 3aueTt; TecT, 3aueT;
Tecr, 3aueT; Tecrt, 3a4deT;
Tecr, 3aueT; TecT, 3aueT;
Tecr, 3audeT; Tecrt, 3aueT;
Tecr, 3aueT; TecT, 3aueT;
Tecr, 3aueT; Tecrt, 3a4deT;




cO0€eB MPOrpaMMHOT0 KOJIa; 3HATH:
croco0bl HHGOPMAITIOHHOTO
B3aMMOJICHCTBHSI Pa3IMYHbBIX
YCTPOICTB BCTPAUBAEMBIX CUCTEM
gyepe3 MPOBOJHBIE U OECITPOBOIHBIC
KaHaJlbl CBSI3H, B TOM YHCIIE U CETh
WuTepHeT; 3HaTh: 00I1ee COCTOSIHUE
IIPOU3BO/ICTBA U TEHJICHIIUU
WCIIOJIb30BAHUS BCTPAUBAEMBIX
CHCTEM; YMETbh: COCTABIIATh
MPOrpaMMBbI Ha S3bIKE
[IPOrpaMMUPOBAHUS TS
BCTPAaUBAEMBIX CUCTEM; YMETh:
COCTABJIATh IPOTPAMMBbI Ha S3bIKE
IPOrpaMMHUPOBAHUS JIJIS
BCTPanuBAaEMbIX CUCTEM; YMETh!
BBIOMPATh MUKPOKOHTPOJLIEP IS
KOHKPETHOM 3a7jauil BCTpauBaeMon
CHCTEMBI; YMETh: BBITIOJIHSITH
TpeOOBaHUS TEXHUUYECKOTO 3aaHUs
0 MTPOTPaMMHUPOBAHUIO
BCTPauBAaEMbIX CUCTEM; YMETh:
CO3/1aBaTh U OTIAKUBATH MIPOrPAMMBbI
peasbHOro BpeMEHH CpeiCTBaMU
POrPaMMHOM SMYJISIIIAY U HA
anmapaTHbIX MaKeTax; yMeTb:
HaXO/UTh OLUIMOKU B IPOIPAMMHOM
KOJI€ JUIsl BCTPauBaeMOM CUCTEMBI U
OLIEHUBATh CTENEHb UX KPUTUYHOCTH;
YMETh: IPOU3BOUTH TECTUPOBAHUE U
OTJaJIKy BCTPAaUBAaEMBIX CUCTEM Ha
0a3e MUKPOKOHTPOJJIEPOB; YMETh!
BBISIBJIATh IPUYHHBI HEMCITPABHOCTEN
nepuQepuiHbIX MOIyIe
BCTPanUBaEMbIX CUCTEM; UMETh
MPAKTUYECKUM OIBIT: -
(dbopmanuzauy U alropuTMHU3ALIH
MOCTaBJICHHBIX 33/1a4; UMETh
MIPAKTUYECKHUH OTBIT: HATUCAHUS
MIPOrpaMMHOTI0 KO/ia €
UCTOJIb30BAHUEM S3BIKOB
MIPOrpaMMHUPOBAHUS, OTIPEICTICHUS U
MaHMITYJIMPOBaHUS JAaHHBIMU; UMETh
MPAKTUYECKHIA OTIBIT: OPOPMIICHHS
MIPOrPpaMMHOTO KOJIa B COOTBETCTBUU
C YCTaHOBJIEHHBIMH TPEOOBaHUSMU;
UMETbh MPAKTUYECKHUH OIIBIT:
MIPOBEPKHU U OTIAJKH IPOrPAMMHOTO
KO/1a; UMETh MIPAKTUYECKHU OTIBIT:
pa3paboTKu mpoLeaAyp MPOBEPKU
paboTOCIOCOOHOCTH U U3MEPEHUS
XapaKTEPUCTHK MPOTPAMMHOTO
o0ecreyeHus; UMeTh IPAaKTUYECKUN
OTIBIT: Pa3pabOTKU TECTOBBIX




HaO0OPOB JTAaHHBIX; UMETh
MPAaKTHYECKHUN OIBIT: TPOBEPKU
paboTOCIOCOOHOCTH IMTPOrPaMMHOTO
o0ecreueHNs; IMETh TPAKTUIECKHUI
OTBIT: pepakTopuHTa U
ONITHMU3AIMY TPOTPAMMHOTO KOJ1a;
UMETh MPAKTUYECKHUH OIIBIT:
UCTIpaBIICHUS 1e(EKTOB,
3a(huKCUPOBAaHHBIX B 0a3e TaHHBIX
ne(heKTOB;

IIK 4.2. IIpoexTupoBatrs u
MIPOrpaMMHUPOBATH
BCTPanBaEMbIE CUCTEMBI U
uHTEp(DEHCHI
o0opymoBaHus C
HCIIOJIb30BAHUEM SI3BIKOB
IPOTPaMMHUPOBAHUS

3HaTh: 0a30Bast PyHKIIMOHAIbHAS
cXeéMa MUKPOIIPOLIECCOPHOM
CHCTEMBI; 3HaTh: HA3HAYCHHUE U
IIPUHLUI JEHCTBUS COCTaBHBIX
6moxoB MIIC; 3HaTh: peKUMBI
pabotel MIIC; 3HaTh: crtocoObI
opranuzanuu cBsizu MIIC ¢ BHemHen
cpenoi (MCIOIHUTEIbHBIMU
YCTPONCTBaMM); 3HATh: CTPYKTYpa
TUIIOBOM CUCTEMBI yIIpaBJIECHUS
(MMKPOKOHTpOJLIIED); 3HATH:
OpraHu3alysi MUKPOKOHTPOJUIEPHBIX
CHCTEM; 3HAaTh: COCTaB
MHUKPOKOHTpOJUIEpA, Ha3HAUEHHE ero
(yHKIMOHATBHBIX OJIOKOB; 3HATH:
CHUHTaKCUC U OCHOBHbIE
KOHCTPYKIIUU SI3bIKA
[IPOrpaMMUPOBAHUS TS
BCTPanBaEMON CHCTEMBI; 3HATh:
CTPYKTYpa TUIIOBOM BCTpauBaeMoi
cUCTEMBbI Ha 0a3e MUKPOKOHTpPOJIIEpa
Y OpraHu3alMy TaKUX CHCTEM; 3HATh:
0COOEHHOCTH MPOTrpaMMHUPOBAHUS
BCTPAaUBAaEMbIX CUCTEM PEATBbHOTO
BpPEMEHU; 3HATh: METOJIBI
MIPOrpaMMHOM peann3aliy TUIIOBBIX
(GyHKIUI yIpaBlIeHUs; 3HATh:
KknaccuduKanus, o0nre MPUHIIUITHI
MIOCTPOEHHUSI U (PU3HUECKHE OCHOB
pa0oThI nepudepuitHbIX MOyl
BCTPaWBAEMBIX CUCTEM; 3HATh:
CIOCOOBI OJKITFOUEHUS
CTaHJAPTHBIX U HECTAH/IAPTHBIX
IIPOrpaMMHBIX OUOJIMOTEK MPU
pa3paboTKe MPOrpaMMHOTO KOJIa;
3HaTh: 0a30Bas PyHKIIMOHAIbHAS
cXeMma BCTpanBaeMBIX CHCTEM Ha 0aze
MHUKPOKOHTPOJUIEPA; 3HATh: BUJIBI U
Ha3HAYEHHUE MPOTPaMMHOTO
obecrieueHus 1J1s pa3paboTKH
MPOTPaAaMMHOTO 00eCTICUeHUS TSI
BCTPAaUBAEMBIX CUCTEM —
WHTETPUPOBAHHBIX Cpell pa3pabOTKH
(IDE; 3HaTh: METO/IbI TECTUPOBAHUS

Tecr, 3auet; Tecrt, 3aueT;
Tecr, 3aueT; Tect, 3aueT;
Tecrt, 3auet; Tecrt, 3aueT;
Tecr, 3aueT; Tecrt, 3aueT;
Tecr, 3auet; Tecrt, 3aueT;
Tecr, 3aueT; Tecrt, 3aueT;
Tecr, 3aueT; Tecrt, 3a4deT;
Tecr, 3aueT; TecT, 3aueT;
Tecr, 3aueT; Tecrt, 3a4eT;
Tecr, 3aueTt; TecT, 3aueT;
Tecr, 3aueT; Tecrt, 3a4deT;
Tecr, 3aueT; TecT, 3aueT;
Tecr, 3audeT; Tecrt, 3a4eT;
Tecr, 3aueT; TecT, 3aueT;
Tecr, 3aueT; Tecrt, 3a4deT;
Tecr, 3aueT; TecT, 3aueT;
Tecr, 3auet; Tecrt, 3a4deT;
Tecr, 3aueT; TecT, 3aueT;




U CTIOCOOBI OTJIAJIKU BCTPAMBAEMBIX
CUCTEM; 3HaTh: IPUYHHBI
HEUCIIPABHOCTEN Y BO3MOXKHBIX
cO0€eB NMPOrpaMMHOI0 KOJ1a; 3HATh:
croco0bl UHPOPMALIMOHHOTO
B3aMMOJECHCTBUS Pa3INYHbIX
YCTPOMCTB BCTPAaUBAEMBIX CUCTEM
yepe3 MPOBOHbBIE U OECIIPOBOJIHBIE
KaHaJIbl CBA3H, B TOM UHUCIIE U CETh
WHuTepHeT; 3HaTh: 0011ee COCTOSIHUE
IIPOU3BOJICTBA Y TEHJACHIINU
HCII0JIB30BAHUS BCTPABACMBbIX
CUCTEM; YMETh: COCTABIISTh
IIPOrPaMMBI Ha SI3BIKE
IIPOrpaMMHUPOBAHMS IS
BCTPaMBACMBbIX CUCTEM; YMETh:
COCTaBJISATh IPOTPaMMBbI Ha SI3bIKE
IIPOrpaMMHUPOBAHMS IS
BCTPaMBAEMbIX CUCTEM; YMETh:
BbIOMPATh MUKPOKOHTPOJLIEP AJIS
KOHKPETHOM 3a/1a4u BCTpauBaeMOM
CHUCTEMBI; YMETh: BBIIOJIHATh
TpeOOBaHUS TEXHUYECKOIO 3a/laHuUs
10 MPOrPaMMHUPOBAHUIO
BCTPaMBAEMbIX CUCTEM; YMETh:
CO3/1aBaTh U OTJAXKUBATh IPOTrPAMMBI
peaJIbHOrO BPEMEHH CPECTBAMU
[IPOrpaMMHOM 3MYJISILIMM U Ha
anmapaTHbIX MakKeTax; yMETb:
HAXO/UTh OMIMOKU B MPOTPAMMHOM
KOJIE JUUIsl BCTPauBaeMOM CUCTEMBI U
OLICHUBATh CTENEHb UX KPUTUYHOCTH;
YMETb: IPOU3BOJIUTH TECTUPOBAHUE U
OTJIa/IKy BCTpauBaeMbIX CHUCTEM Ha
6a3e MUKPOKOHTPOJUIEPOB; YMETh:
BBISIBJISITH IPUYMHBI HEHCIIPABHOCTEN
nepudepuiHbIX MoayIei
BCTpPaMBaEMbIX CUCTEM; UMETh
MIPaKTUYECKUM OIBIT: -
dhopmanuzanuy U aNropUTMHU3ANNUN
IIOCTABJICHHBIX 3a7]a4; UMETh
MPaKTUYECKUM ONBIT: HATUCAHUS
IIPOrpaMMHOTO KOJia C
HCIIOJIb30BAHUEM SI3BIKOB
IIPOrpaMMHUPOBAHMUSL, ONIPEACICHUS U
MaHUITyJIUPOBaHUS JAHHBIMHU; UMETh
MPAKTUYECKHHA OTIBIT: OPOPMIICHUS
MIPOrpPaMMHOTO KOJ1a B COOTBETCTBUU
C YCTaHOBJIEHHBIMHU TPeOOBaHUAMU;
UMETh MPAKTUYECKUH OIIBIT:
IIPOBEPKHU U OTJIAJKH IPOrPAMMHOIO
KOJ1a; UMETh MPaKTUUYECKUH OIBIT:
pa3paboTKU IpoLEeyp MPOBEPKU
paboTOCTIOCOOHOCTH U U3MEPEHHUS




XapaKTePUCTHK MPOTPAMMHOTO
00eCIIeYeHNUsT; UMETh TPAKTUICCKHUIA
OTIBIT: pa3pabOTKU TECTOBBIX
HaOOpPOB JTaHHBIX; UMETh
MPAKTUYECKHIA OTIBIT: TPOBEPKH
paboTOCTIOCOOHOCTH IMTPOrPAMMHOTO
o0ecreYeHus; UMETh IPAKTUIECKUIA
OIBIT: pepakTopuHTa U
ONITUMH3AIMH TPOTPAMMHOTO KOJIa;
UMETh MPAKTHYCCKHHA OIIBIT:
UCTpaBiIeHus 1e(heKToB,
3a()MKCUPOBAHHBIX B 0a3e JaHHBIX
NeEKTOB;




Ilpunoscenue
DoH/1 OLIECHOYHBIX MATEPHAJIOB (CPEeACTB) MO AUCHHUILINHE

[IporpaMMupoBaHue BCTpauBaeMbIX CUCTEM C MCIIOIb30BAaHUEM HUHTEIPUPOBAHHBIX CPeJl pa3paboTKU

1. OHeHO‘IHbIe MaTepuaJbl AJ NPOBCACHUS TEKYIICI0 KOHTPOJISA yCII€EBAEMOCTH

o IMCIOMIIJIMHE

[Ipumepsl TECTOB.

1.

Ha ckosibko paBHBIX YacTe MOXKHO MOJENUTH C MOMOIIBIO 3-X CTapliux paspsaoB 16-

paspsI0il MKHBI ajpeca obiee aapecHoe mpoctpanctso MIIC ?

1.
2.

3.
4.

2.

-3
-4

-8
-7

Uro HeobX0aUMO cienaTh B MporpaMme, 4ToObl HaCTpOouTh miafmue 4 paspsaa nopra Pl

MK-51na BBOJ, a crapiiue 4 pa3psia — Ha BBIBOJ?

1.

(98]

80867

AW N —

RS I N i

Boeimmonuuts komanny MOV P1, OFh

2. Bemonauts komangy MOV P1, # OFh
3.
4. Bemonauts koManay MOV P1, FOh

Boeimmonuuts komanny MOV P1, # 3Fh

. Pasmep aapecHoro mpocTpaHCTBa YCTpPOMCTB BBOJA-BhIBOJIa B cuctemax Ha 0Oaze MII

.-1Mb

.- 16 Mb
. - 64 Kb
.- 128 Kb

. UTo xapakTepu3yeT NOHATHE «KOMaHAHbIM UK padoTel MIT»?
. 3anuch 6aiiTa TaHHBIX B IOPT

. Bpems BeINoONHEHN KOMaHIbl MUKPOIIPOLIECCOPa

. Bpems 3anucu cnoBa nanHbix B O3Y

. Bpems urenus cnosa ganssix u3 O3Y

5.Kakoit Tn M/c mamstu HCIOJIB3YCTCA IJId  CO3daHHs BHCUIHETO Ko1ma?

1.
2.
3.
4.

M/C TTIAMATH CTATHYECKOI'O THUIIA
M/C TaMATH AUHAMHAYECKOr'O THIIA
M/c mamsatu thiia EEPROM

M/c mamsatu tuma FLASH

6.Kaxas mmna MIIC sBnsieTcs nByHanpaBieHHOW?

1.
2.
3.
4.

— [lIuna agpeca

- [lluna agpeca/manHbIX
- [Ilmua maHHBIX

- [Iluna ynpasiieHust

7.Cxonb 6aiiT comepkut ganbHui aapec nepexozaa Ha [1/I1 B cuctemax Ha 6aze MIT 80867

1.
2.
3.
4.

8.
1.

- 3 GainT
- 4 OalT
- 1 GaiT
- 2 OalT

Komanansrit ik padboter MII-pa genutcst Ha nBe (hasbl:
—@Da3a MaIIMHHOTO TaKTa U (pa3a UCIIOTHCHUS



2. — ®a3a KOMaHJIHOTO ITMKJIa U (Da3a BEIOOPKHU
3. — ®aza ucnonHeHus u paza peKypcuu
4. — ®a3a BeIOOPKH ¥ (pa3a UCIIOTHCHUS

9.Kakoe u3 afpecHbIX MPOCTPAHCTB TMaMATH B cucTteMax Ha 6a3ze MK-51 mocTymHO TOJIBKO

JUIS 9TeHUs?

1. AnpecHoe nmpocTpancTBO BBoga/BIiBOAA

2. AxpecHoe MpOCTPaHCTBO MaMATH IIPOrpaMMm

3. AapecHoe MPOCTPaHCTBO BHYTPEHHEH MaMsITH JaHHBIX
4. AnpecHoe MPOCTPAHCTBO BHEIIHEH MaMsATH JTaHHBIX

10. MeTtka koMaHabpl Loop He JNOKHA HAXOAWUTHCA Jaiblle, YEM 3 .... OT €€ TEKYyILEro
MOJIOXKEHUA?

1. — 127 Gaiir

2. — 128 Gaiir

3. — 256 Gaiit

4. — 512 Gaiirt

11. Ecom yactora xBapua B MK-pe AT89C51 Fbq=24 MI', TO JIMTEILHOCTh MAIIMHHOTO

[MKJIa paBHa?

1. 12 MKc
2. 0.5 mkc
3. 1 Mkc
4. 2 MKC

12. O6o6menHas crpykrypaas cxema MII 8086 mpeamonaraeT HaJM4Me TPEX OCHOBHBIX

6J'IOKOB, BBI6epI/ITe OTBCT, I'’IC IIPpaBUJIbHO IICPCUYHUCIICHBI OTH OI0KH.

1. broku necATHYHON KOPPEKLIMH, YIIPaBJICHUS U ONlepalil ¢ MIaBarolie TOUKOM.
2. nTepdeiicHblii, onepalluoHHbIA 0JI0KH U OJIOK yIpaBiIeHUs

3. bnoxu FPU, ynpasnenus, YCILI.

4. OneparoHHbIN 010K, 670K yrpaBnenus, ook I'TU.

IlepedeHb TeM Ui yCTHOTO ONpOca MPH cayde JJabopaTOPHBIX U MPAKTUYECKUX paboT.
1.MaructpanbHO-MoynbHbIN npuHiun opranu3anuu MIIC: Tpu coctaBublie yactu MIIC, nx

Ha3HA4YCHUC.

[T

2.CocraBnble yacTH (noacucreMsl) MIIC; BbimonHsiemMble (QyHKINN KaXa0H U3 OJICUCTEM.
3.I'me nomkHa XpaHUTHCS MPOrpaMMma, YTOObI MUKPOIIPOLIECCOP MOT €€ BBIMOIHUTH?

4.1Iunst MIIC, BeimonHsieMble QYHKIIMH, KpaTKas XapaKTePUCTHKA KaX10H IINHBI.
5.0cHoBHBIE TeEXHUUECKUE XapakTepucTuku MII-pa.

6.Yto onpenensiet pazpsanocts 1A B MIIC?

7.11IuHHBIE LUKIIBL: YTO XapaKTEPU3YyeT 3TO MOHATHE, Kakue curHansl 1Y ompenenstor Tun

8. All mamsATH: YeM OIpenenseTcs, YTO XapaKTepu3yeT?

9. AIl moacucTeMBbI B\BBIB : YeM OIPEILISIETCS, YTO XapaKTepu3yer?

10. Anpecanus ¢ M30JIMPOBAHHBIM B\BBIB U ajpecanus ¢ oToopaxenueM BY Ha maMsaTh
11.Yto o3naugaet B MIIC noHsTHE « IPOTPaMMHO-TOCTYITHBIA 00BEKT»?

12.Metons! aemudpaium apecos.

13.Komanansiii 1ukit padotst MI1.

14.Cnoco0s1 agpecaninu MIT 8086, npumepsl KOMaH/ 110 KaXKJ0MY CIOco0y ajpecaluu.
15.Crek: opranu3zanus CTeKa 1 €ero Ha3HauYeHUe, KOMaHbl OOpalleHus K CTEKY.
16.Komanp! nepeaun yrnpapiieHUs; 4TO OOIIEr0 y 3TUX KoMaHAa?

17. Jlornyeckre KOMaH/Ibl; 9TO OOIIEro y 3TUX KOMaH[?

18. JIBe OCHOBHBIE XapaKTEPUCTUKN KOMaH/ MUKPOIIPOLIECCOPA.

19. KOII xomaHbI: 94TO Onpeaenser?



20. ITporpammuo-noctynubie peructpsl MIT 8086.

21.Tuns! nukioB muHel MIT 8086.

22. B uém u3Mmepsercs BpeMsi BhIoIHEHUsI KoMaH 16l MII-oMm.
23. Haznauenue peructpa ¢uaros F.

24.Ha3znavyeHue perucrpa KOMaHJ MUKPOIpoIeccopa.
25.JIBOMYHO-ACCATUYHBIN (hopMaT MpeCTaBICHUS YUCET.
26.Dopmat acceMOJIEPHON CTPOKH.

27.01nuuyne TMPEeKTUBBI OT KOMaH Ibl MUKPOIIPOIIECCOpa.

PersiameHT npoBeieHnsi 3a1UMTHI M OLIEHNBAHUE KYPCOBOM padoThl (MpoeKTa)

KypcoBast paGora 1o/kHAa OBbITh IPENOCTaBlIEHA Ha IPOBEPKY NPENOJABaTENI0 B CPOK,
yKa3aHHBIH B 3aJaHUM Ha KypcoBoil mpoekT. Ilo pe3ymbraTam HpOBEpPKH KypCOBOW pPaOOTHI
BBICTaBIIETCS OLleHKa. Ecnu paboTa He OTBedaeT NperbsABIAEMBbIM TPeOOBAaHUSAM, HAIPUMEp, HE
packpbIThl TE€Ma WJIM OTJAEIbHBIE BONPOCHl IIIaHA, W3JI0)KEHUWE MaTepuana IOBEPXHOCTHO,
OTCYTCTBYIOT BBIBOJIbI, TO OHA BO3BpAILlaeTCs aBTOPY Ha 10paboTKy. CTyAeHT nopabaThiBaeT paboTy
C YYETOM 3aMEyaHUil M MPEeAOoCTaBIsIET HOBBIM BapuaHT A HpoBepku. OTHEIbHBIE aCHEKTHI
KypCOBOH paboThl pacCMaTPUBAIOTCS BO BpEMsI YCTHOH 3alllUThl pabOThI Iiepel KOMUCCHUEH.

3amuTa KypcoBOH pabOThI MpEACTABISICT COOOH YCTHBIA IMyOJWMYHBIH OTYET CTyJEHTa, Ha
KOTOPbIIl €My OTBOAMUTBHCSA 7-8 MHUHYT, Jajee CTYJCHTOM Jal0TCsi OTBEThl Ha BOIPOCHI UJIEHOB
KOMHUCCHH. YCTHBIM OTYET CTyJEHTa BKJIIOYAET: PacKpbITUE IIeJIel U 3aJa4 MPOEKTHUPOBAHUS, €ro
aKTyaJlbHOCTb, OIIMCAHWE BBIIOJIHEHHOIO IIPOEKTA, OCHOBHBIE BBIBOJBI M  IPEUIOKEHUS,
pa3zpaboTaHHbIE CTYJEHTOM B IIPOLIECCE KYPCOBOI'O IPOEKTUPOBAHHUS.

OneHka pe3y/nbTaTOB KYpCOBOTO IPOEKTUPOBAHUS IPOBOIUTHCS MO CIEAYIOLUIUM KPUTEPUIM:

1. HaBbiku camocTosITeNbHON padOThl € MarepuajliaMu, MO0 uX oO0padoTKe, aHAIU3y H
CTPYKTYPHUPOBAHHUIO.

2. YMeHue npaBUiIbHO MIPUMEHSTh METO/IbI HCCIIE0BaHUS.

3. YMeHue rpaMOTHO UHTEPIIPETUPOBATh MTOJyYEHHbIE PE3YIIbTaThI.

4. CiocoOHOCTh OCYIIECTBIISITh HEOOXOIUMBIE PACUETHI, MOJy4aTh Pe3yJbTaThl U TPAMOTHO
U3JIaraTh UX B OTYETHOW JOKYMEHTAIUH.

5. YMeHue BBIABUTH NpoOJIEMy, MPEAJIONKUTH CIIOCOOBI €€ pa3pelieHus, YMEHHUE JeiaTh
BBIBOJIBI.

6. YMeHue o) OpMUTh UTOTOBBIN OTYET B COOTBETCTBUHU CO CTaHAAPTHBIMU TPEOOBAHUSIMHU.

7. YMeHHMe 3allMIIaTh pPe3ylbTaTbl CBOEH paboThl, TIPaMOTHOE MOCTPOCHHE peuH,
MCIIOJIb30BAaHUE PU BBICTYIUIEHUN CHEIUATbHBIX TEPMUHOB.

8. CriocoOHOCTh KPAaTKO U HATJISIHO U3JIOKHUTH PE3YNIbTaThl PaOOTHI.

9. VYpoBeHb CaMOCTOSITEIBHOCTH, TBOPYECKON aAKTUBHOCTM M OPUTMHAIBHOCTU TpPHU
BBINOJIHEHUH PaOOTBHI.

10. BeicTyrienust Ha KOH(QEpEeHIUSIX U MOATOTOBKA K MyOJMKallMK TE3UCOB Ul MeYaTH 10
UTOTraM pabOTHlI.

[Tynktel 1 - 6 narot 1o 50% BKJIaga B UTOTOBYIO OIICHKY CTY/IEHTA.

ITynxTsl 7, 8 natot 10 35% BKJIaga B UTOTOBYIO OLIEHKY CTYJEHTA.

[Mynkte 9, 10 matot 10 15 % BKi1aia B UTOTOBYIO OLIEHKY CTY/ICHTA.

O1eHKa «OTIIMYHO» - KypcoBasi paboTa BBINOJIHEHA B TIOJTHOM 00bEME U Ha BHICOKOM YpPOBHE.
[Tpu 3ammTe ¥ HamMCaHUU PabOTHI CTYACHT MPOJAEMOHCTPUPOBAJ BBIIICTIEPEUUCICHHbIE HABBIKU U
ymenusi. Tema, 3asBieHHas B paboTe pacKpbITa, PacKpbiTa MOJHOCTHIO, BCE BBIBOJBI CTY/AEHTa
MOJTBEPK/IEHBl MaTepualaMy HcciefoBaHus U pacyetamu. OTUeT MOATOTOBIEH B COOTBETCTBUHU C
peIbABIIEMBIMU TPEOOBAHUSIMHU.

OneHka «xopomo» - KypcoBas paboTa BBINOJTHEHA C HE3HAYMTEIbHBIMU 3aMEYaHHSIMH,
CTYAEHT OBbIT MEHEE CaMOCTOSITEJICH M WHUIMAaTUBEH. Tema paboThl pacKpbiTa, HO BBIBOABI HOCST
MOBEPXHOCTHBIN XapakTep, MpaKTUYeCKUe MaTepralibl 00paboTaHbl HE MOJHOCTHIO.

OrneHka «yIOBJIETBOPUTEIBHO» - B KypCcOBOH paboTe JOMyIIEeHbl NMPOCYETHl M OLIMOKH,
CTYJIEHT HE€ TMOJHOCTBIO DPACKPBUI 3asBIECHHYIO TEMy, Jellal IMOBEPXHOCTHbBIE BBIBOJBI, CJa00



MIPOJEMOHCTPUPOBAI  AHATUTUYECKHE CIOCOOHOCTM W HaBBIKU pabOThl C TEOPETHUYECKUMHU
HMCTOYHHKAMHU.

OneHka «HEYTOBIETBOPUTEIBHO» - KypcoBas paboTa HE BBINOJHEHA, JIMOO BBINOIHEHA C
rpyOBIMH HapylmICHUSMHU TpeOOBaHUH, CTYACHT HE PACKpbUl 3asBJICHHYIO TEMY, HE BBITIOIHUI
MPAKTUYECKON 4acTu pabOTHI.

Oo01ee pacnpenesieHue 0aJ1JI0B TEKYIEr0 KOHTPOJIA 10 BUAAM Y4eOHbIX PadoT /Jisl CTY/IeHTOB

PeliTunr-kouTpois 1 cZlaya OTYETOB 110 10 20 Ganos
nabopaTOpHBIM paboTam

PeliTuHr-KOHTpOIH 2 cZlaya OTYETOB 110 10 20 Gannos
nabopaTOpHBIM paboTam

Peittunr-xkontpois 3 cJada OTYETOB I10 1o 20 damwoB
nabopaTopHBIM paboTam

Tlocemenue 3agaTui KOHTPOJIb MOCEIaeMOCTH 1o 20 daoB

CTYJICHTOM

JlonomHUTEIbHBIE OaIIIbI AKTUBHOCTh Ha 3aHATHUSIX 1o 10 6annoB

(6onych)

BrinonHenue ceMecTpoBoro CBOEBpEMEHHas caaya otyeToB | 1o 10 G6anos

TJIaHa CaMOCTOSITEIbHOMN

paboThI

2. HpOMe)KyTO‘IHaﬂ arrecranmsd 1o IuCuIJinHe
ITepedyennb BOpoCoOB K IK3aMeHYy / 3a4eTy / 3a4eTy ¢ OLIeHKOM.
Ilepeyenn npakTHYecKUX 3a1a4 / 3aJaHUH K IK3aMeHY / 3a4eTy / 3a4eTy C OLeHKOi (mpu
HAJIMYHIH)

Bonpocs! i quddepeHupoBanHOro 3a4era.

1.OcHOBHBIE y3I1bl U YCTPOHCTBA MUKPOIIPOLIECCOPHOM CUCTEMBI.

2.065acTM TPUMEHEHHS MHKPONPOLIECCOPOB M  MUKPOKOHTPOJIJIEPOB M HX OCHOBHBIE
TEXHUUYECKHUE XapaKTEPUCTUKHU.

3.Cnoco6s1 oomeHa nanHbiMu B MIIC.

4.0OcHoBHbIe 3Tans! npoektupoBanus MIIC.

5. ApxXuTeKTypa COBpEMEHHOTO MUKPOKOHTPOJLIEpA.

6. Cuctema npepbIBaHUN COBPEMEHHOTO MUKPOKOHTPOJIIIEPA.

7. Iloncucrema TaliMepOB COBPEMEHHOIO MUKPOKOHTPOJLIEPA.

8. OpraHuszanusi BHYTpEHHEH MaMaTH TpOrpaMM M JAaHHBIX  COBPEMEHHOIO
MHUKPOKOHTPOJLIEPA.

9. Pexxumbl paboThl BCTpOEHHBIX B MUKpOKOHTposiepbl AL u [TATL

10. Pexxumbl paboThl BCTPOEHHBIX B MUKPOKOHTPOJUIEPH! TAMEPOB/CUETUUKOB.

11. IIporokonsl oOmMeHa uHTEpderica RS-232.

12. TIpoTtokomnsl oOMeHa uHTepgetica SPI.

13. Lenu u 3agaun nudpoBoi 00pabOTKH CUTHAJIOB.

14. CtpykTypa nporpaMMsl Ha s3bIKe acceMouepa.

15. CrpykTypa nporpaMmsl Ha si3b1ke CHu.

16. CuHTaKCUC M OCHOBHBIE KOHCTPYKIIMM $3bIKa IPOIPaMMHUpPOBaHUS JJIsl BCTpauBaeMOU
CUCTEMBI

17. CpenctBa cpeacta pazpaboTku u otianku MIIC.

18. OcobeHHOCTH MPOrpaMMHUPOBAHUS BCTPANBAEMbIX CUCTEM PEAIbHOIO BPEMEHH;

19. MeTozp! NpOrpaMMHON peann3aluy TUITOBBIX (QYHKIMHA yIIpaBIeHus;

20. Knaccudukanus, oOmume NPUHLUIBI TOCTPOEHUs U (PU3MYEeCKHe OCHOB pabOThI
nepupepuiHbIX MOyJIEH BCTpPaMBAEMBIX CUCTEM;



21. Cnoco0b! MOAKIIOUEHHs] CTAHJAPTHBIX U HECTAHIAPTHBIX NMPOIPaMMHBIX OMOINOTEK IpH
pa3paboTKe MPOrpaMMHOTO KOJa;

22. ba3oBas (pyHKIIMOHAIbHASI CX€Ma BCTPAUBAEMBIX CUCTEM Ha 0a3e MUKPOKOHTPOJLIEPA;

23. Bumel U Ha3HAu€HUE NPOTPAMMHOrO oOOecreueHus s pa3paboTKH TPOrpaMMHOTO
o0ecrieueHus i BCTPauBaeMbIX CHCTEM.

24. CnocoObl MH()OPMAIIIOHHOTO B3aUMOJICHCTBHS YCTPOUCTB BCTPAUBAEMBIX CHUCTEM Yepe3
IIPOBO/IHBIE KaHAJIbI CBSI3U.

25. CnocoObl MH()OPMAITIOHHOTO B3aUMOJICHCTBHS YCTPOUCTB BCTPAUBAEMBIX CHUCTEM Yepe3
OecIIpoBO/IHbIE KaHAJIbI CBA3H.

MeTtoauyeckue MaTepuabl, XapaKTepU3yOIIUX NPoLeIyPbl OLleHHBAHUS

Jns mpoBeAeHUS KOHTPOJS YCIEBAEMOCTH M IMPOMEKYTOUYHOM aTTecTallud CTYIECHTOB
MIPUMEHSFOTCS:

- ¢Jlaya OTYETOB TI0 BBIITOJTHEHHBIM JIA0OPATOPHBIM paboTam;

- cJlaya OTYETOB MO BBIMOJIHEHHBIM MPAKTUYECKUM paboTam;

- TECT ISl IPOMEXKYTOYHOM aTTeCTalluu CTYACHTOB

JIsi TMOATOTOBKM BBHITIOJIHEHUSI W CIAa4yu JIAOOPATOPHBIX U TPAKTHYECKUX padoT pabdoT
CTyJIEHTaM PEKOMEHJIYEeTCSl IO0JIb30BaThCs MeToauueckumu ykazanusmu Ha MOII MU Bal'V no
CCBIIKE:

https://www.mivlgu.ru/iop/course/view.php?id=3752

MaxkcumanbHasi cymma 0asuioB, Habupaemasi CTyIeHTOM 1o aucuuiiinHe pasHa 100.

Orenka | OneHka 1o mkase O6ocHoBaHmNe Yposens

B cpopmuposannocmu
Oasutax KOMnemeHyuil
bonee | «OtnuaHO» Copep:xaHue Kypca OCBOCHO Buicokuit yposens
80 MTOJIHOCTBIO, 0€3 MpoOeoB,

HEOOXO/IMMBIE IPAKTUYECKUE HABBIKU
paboThl ¢ OCBOEHHBIM MaTEPUATIOM
c(OpMHPOBaHBI, BCE
MPEyCMOTPEHHBIE IPOTPAMMOMA
o0y4yeHus yueOHbIe 3aaHUs
BBITTOJTHEHBI, KAYECTBO UX
BBINOJIHEHUS OLIEHEHO YHCIIOM
0aJ10B, OJIM3KUM K MAaKCUMaJIbHOMY

66-80 | «Xoporo» Coneprxkanue Kypca OCBOECHO IIpoosunymutii
MOJIHOCTBIO, 0€3 MPoOesoB, ypoeens
HEKOTOPbIE MPAKTUYCCKHE HABBIKK
paboThI ¢ OCBOSHHBIM MaTEPUATIOM
c(hOpMHUPOBAHBI HEJIOCTATOYHO, BCE
MIPEyCMOTPEHHBIE IPOTPAMMOi
o0y4eHHs yueOHbIC 3aaHUs
BBIMOJIHEHBI, KAYECTBO BBIMOJHEHHUS
HU OJIHOTO M3 HUX HE OI[EHCHO
MHUHHMAaJIbHBIM YHCIIOM 0aJIjioB,
HEKOTOPbIC BUJIBI 3a1aHUI
BBIMOJIHEHBI C OIIHOKAMHU




50-65

«Y 1OBIETBOPUTEIILHO)

CopneprxaHue Kypca OCBOCHO
YaCTUYHO, HO TTPOOEIIBI HE HOCAT
CYIIECTBEHHOT'O XapakTepa,
HEO0XOIMMBbIC TIPAKTUIECKHE HABBIKU
paboThI ¢ OCBOCHHBIM MaTEPUAJIOM B
OCHOBHOM C(hOPMHUPOBAHBI,
OOJIBIITMHCTBO MPETyCMOTPEHHBIX
porpaMMoi 00ydeHHs yU4eOHBIX
3aJJaHUii BBITIOJIHEHO, HEKOTOPBIE U3
BBINTOJIHEHHBIX 33JJaHUI, BO3MOXKHO,
COJIEPIKaT OITMOKHU

Ilopozoeviit yposens

Memnee
50

«Hey,I[OBJ'IeTBopI/ITeJ'IBHO»

ConeprkaHue Kypca HE OCBOCHO,
HEO0OXO0IMMBIC TPAKTUICCKHIE HABBIKU
paboThl HE CHOPMHUPOBAHBI,
BBITIOJTHEHHBIC yUeOHBIE 3aJaHMs
coJiepkaT rpyoObie OmuOKu

Komnemenyuu ne
chopmuposanui

3. 3agaHus B TeCTOBOM (popMe 1O TUCHUILINHE

[Ipumeps! 3ananuii:

1. KakoBbl OTJIIMYUTEIBHBIE YEPTHI CEKIIMOHUPOBAHHBIX MUKPOIPOLIECCOPOB?

BO3MOXHOCTb CO3JaBaTh IIPOU3BOJIBHYIO CHUCTEMY KOMAaHJ BCJIEICTBUE JOCTyNa K

MHUKPOIPOTPaMMHOMY YPOBHIO YIIPABICHHUS.
- BO3MOXHOCTb OPIaHM3ALIMM CUCTEMbl NPEPbIBAHUS B COOTBETCTBHUM C OCOOEHHOCTSIMH

IpUMEHEeHMs Ipoleccopa
- BO3MOYKHOCTb CO3/J]aBaTh IIPOLIECCOP MPOU3BOIBHOMN pa3psiiHOCTU
- pa3BUTHIE cpencTBa 00pabOTKH OUTOBOM WH(pOpMAIUN

2. KakoBO OCHOBHOE IPUMEHEHNE OTHOKPHCTATBHBIX MUKPOKOHTPOJLIEPOB?

- paboTa B cuUCTeMax yIpaBJeHUs

- peleHne HayYHO-TeXHUYECKHX 3a71a4

- TIOCTpOEHHE cHcTeM, obecrneunBaolmMX 3(P(EeKTUBHYI0 00pabOoTKy MYyJIbTUMEIUHHON
uH(popMalun

4. Kakue ®3 YCTpOWCTB, BXOISIINX B COCTaB OJHOKPHUCTAJIBHBIX MHUKPOKOHTPOJUIEPOB,
OTCYTCTBYIOT B YHUBEPCAJIbHBIX MUKpOIpoLeccopax?

- OJIOK PEerucTpPOB OOIIETO HA3HAUYCHUSI
- TallMephI-CUETUNKU
- BHYTPEHHSIS TaMSATh IIPOrpamMM
- peructp Qaron
- KOHTPOJUIEp IPEPBIBAHUN

5. Kakyto ¢ynkiuto Beimonasier FPU B MII ¢ apxutexrypoit [A-32?
- 00pa0oTKa JJaHHBIX C MJIaBaOLIEH 3amaToi

- 00paboTKa JaHHBIX C PUKCUPOBAHHOW TOUKOMN

- CerMEHTHO-CTpaHUYHOE NpeoOpa3oBaHue aapeca

6. YKaxxuTe 0COOEHHOCTH CHCTEMbI KOMaH]] OHOKPHUCTAIBHBIX MUKPOKOHTPOJIJIEPOB
- 0OJIBLIIOE KOJIMYECTBO KOMaH[ 00paboTKu OUTOBON MH(pOpMaLun
- pa3BUTas cUCTeMa 00pabOTKHU JaHHBIX C TUIABAIONIEH 3amsATON

- UCIIOJIb30BAHUEC TOJIBKO HpOCT€I>iHIHX PEXKUMOB aapecallvui OII€paH10B

7. KakoBa 005acTh MPUMEHEHUSI CHTHATBHBIX MTPOIIECCOPOB?
- CHUCTEMBI aBTOMATH3UPOBAHHOTO MPOESKTUPOBAHUS
- mpeaBapuTeNbHas 00paboTKa TpaH3aKIHi mpu padoTe ¢ 6a3aMu JaHHBIX




- mudpoBas 06paboTKa CUTHATIOB

8. KakoBa 0COOEHHOCTH CUCTEMBI KOMaH I OJHOKPUCTATBHBIX MUKPOKOHTPOJIIEPOB?
- pa3BUTas cUcTeMa 00pabOTKU MYIbTUMEAUHHON HHPOPMALIUU

- pa3BuTas cuctemMa 00pabOTKH JaHHBIX C IJIaBaOUICH 3amsaTon

- HCII0JIB30BAHUE TOJIBKO IPOCTEUILINX PEKUMOB aJpecaliii OIEPaHI0B

9. Kakoe oOpaiiieHue OmycKarT perucTpbl oomero HazHadenust B MII ¢ apxutektypoit 1A-
32?

- KaK K 8-pa3psiIHbIM perucTpam

- KaK K 16-pa3psIHbIM perucrpam

- KaK K 32-pa3psIHbIM pErucTpam

- KaK K 64-pa3psIHbIM perucTpam

10. Kakwe w3 yCTPOWCTB, BXOJSIIMX B COCTaB YHUBEPCAIBHBIX MHKPOIPOIIECCOPOB,
OTCYTCTBYIOT, KaK IIPaBUJIO, B OJJHOKPUCTAIbHBIX MUKPOKOHTpOJLIepax?

- Iporeccop 00pabOTKU YHCE C IIABAFOIIEH 3aIsITOM

- OJIOK PEruCTPOB OOIIETO HA3HAYCHUS

- peructp aro

- BHYTPCHHSISI K3II-T1aMSTh

11. Kakue 6510ku BxoasaT B coctaB MMU B MII ¢ apxurextypoit [A-32?

- OJIOK cerMeHTaluu

- 0JI0K (POPMHPOBAHUS JIOTUIECKOTO aapeca

- OJIOK CTpaHUYHOTO MPeoOpa3oBaHUs aapeca

- OJIOK 3aIUTHI MPOTPAMM U JAHHBIX TIpH padoTe MII B 3amunieHHOM pexume

12. Yem xapakTepu3syercst peasibHbIi pexum padotst MII ¢ apxutekrypoii [A-32?
- MYJIBTUIIPOTPAMMHBIN PEXXUM PaOOTHI

- B 9TOM peXHMe JTaHHBI MHUKporpoieccop padoraet kak ObicTpoiit MIT 8086

- BO3MOKHOCTb MCIIOJIb30BaHMsI 64-pa3psAHbIX aIpecoB U JAHHBIX

13. KakuMu napameTpamu XapakTepHU3yIOTCS OTHOKPUCTAIIbHBIE MUKPOKOHTPOJIIEPHI?
- pa3psIHOCTH 00pabaTHIBAEMBIX JAHHBIX

- 00beM BHYTpEHHEH MaMsITH MPOTrpaMM

- XapaKTEPUCTUKU BCTPOECHHOTO MPOIIECCOPA C IUIABAOIICH 3aMsTON

- IPUHIIUIIBI OPTaHU3aIMK PabOThI TAIMEPOB-CUETIYMKOB

- OpraHusanust CUCTEMbI IPEPbIBAHU A

14. B uem HeoOXomauMo 00s3aTeNbHO YOEIUTbCA TEpe] 3arpy3Koil MporpaMMbl B
MHUKPOKOHTpOJIEp?

- BBIOpaH THUI IJIAThI

- B KOJI€ CO3/IaHbl MaKpOOIIpeIeIeHUS

- T1aTa GU3NIECKU MOIKITI0UeHa K KOMIIBIOTEPY

- BEIOpaH MopT, K KOTOPOMY MOJKIIIOUEHA I1J1aTa

15.®ynxmus delay()

- OCTaHABJIMBAET BHITIOJHEHUE TIPOTPAMMBI Ha 3aJaHHOE KOJMYECTBO MUJITHCEKYH]T
- OCTaHaBJIMBAET MUTAHHE CBETO/INO0/IAa HA 33JJAHHOE KOJIMYECTBO MUIUIUCEKYH/]

- OCT@HaBJIMBAET BHITIOJHEHUE TIPOTPAMMBI Ha 3a/TaHHOE KOJIMYECTBO CEKYH/T

16.Yto BepHO B oTHOWIEHNH QyHKIMK pinMode()?
- B 9TY ()YHKLMIO MOXHO He MepeiaBaTh napaMeTphbl
- IPUHUMAET MapaMeTPOM HallpaBiieHHe paboThI MOPTa (BXOJ MJIK BBIXO/)



- IPUHUMAET apaMeTpOM HOMEp MHHA, KOTOPBIH KOH(PHUTYpUPYETCs
- 3Ta QYHKIMS HY>KHA JUTsI KOH(QUTYpaAIlMK HAallpaBJIeHUs: pabOThI OPTa

17.YTo 03HauaeT MOSBUBIIASCS MOCIE KOMIWIALMU MporpaMMbl ommnoOka «‘PIN 17 was not
declared in this scope»

- HE 3aKpbITa CKOOKa WM HET TOUKHU 3ansToi mocie PIN 1

- B CKeT4e He 00bsaBieHa nepemenHas PIN 1

- B ¢ynkimu pinMode() He ucronb3oBaHo ums nopra PIN 1

18. Kakue yTBepKIeHUS OTHOCATCS K yCIOBHOMY oreparopy if?

- YCIIOBHEM MOXET OBITh JIOTHYECKOE BBIPAKECHUE

- BHYTpH else Henb3st ucnoap30Bath Apyrou if

- BHYTpH 1f HENb3s UCIIOIB30BATh IPYyroi if

- C MOMOUIbI0 HETO MOXKHO 33/1aTh YCJOBHE, B 3aBUCHUMOCTH OT KOTOPOTO OIpeIesIeHHBIC
JeicTBUS OyyT WK HE OyyT BBITOTHEHBI

- else mO3BOJISIET ONpeNeNUTh ACUCTBHSI, KOTOPHIE BBIMOIHATCS, €CIIH YCIOBHE JIOXKHO

19. JIns cunThIBaHMsI 3HAUEHUH C aHAJIOTOBOI'O BX0/1a UCIOJIb3YETCS KOMaH/A ...
20. Jlns cunThIBaHUS 3HAUEHUH ¢ IM(PPOBOro BX0/1a UCIOJB3YETCSI KOMAH/A .,.

[TonmHBIi IepedeHb TECTOBBIX 33JJaHUN C YKa3aHUEM MPABIIILHBIX OTBETOB, pa3MeIleH B OaHKe
BOIPOCOB  Ha  HMH(MOPMAIIMOHHO-00PAa30BaTEIILHOM  TOpTaje  MHCTUTYyTAa IO  CCBUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=3752&cat=55080%2C162589

O1eHKa pacCUUTHIBACTCS KAaK MPOICHT MPABUJIBHO BBIMOJHEHHBIX TECTOBBIX 33JJaHUN U3 HX
oO1ero yucia.



