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

IIporpamMupoBaHue BCTPAaHBAEMBbIX CHCTEM € HCI0JIb30BAHNEM HHTETPHPOBAHHBIX CPe/t
pa3padoTku

1.1. O6sacTh NpUMeHeHHs TPUMEPHOH NPOTrPaMMbI

[IpumepHass mporpamma y4eOHOH IUCHUIUIMHBI SBJISETCS YacThbIO MPOTPAMMBI MOJATOTOBKHU
crenuanucToB cpegHero 3BeHa B cooTBercTBUM ¢ PI'OC mo cmeumansHoctu 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, IIPOCKTHPOBAaHHMEe W MPOrpPaMMHPOBAHME BCTPAaMBaeMbIX CHCTeM H 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 MpoLEAYp IPOBEPKH pabOTOCIIOCOOHOCTH U U3MEPEHHSI XapaKTEPUCTUK MPOTrPAMMHOTO
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 onTuMu3anuu nporpammuoro kona (IK 4.1., I1IK 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.);

®  COCTaBJIAThH IIPOIPaMMBbI Ha s3bIKE ITPpOrpaMMuUpoBanust U1 BerpauBaeMbix cucrteM (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.);

® CO37aBaTh U OTJIAKMBATh IIPOIPaMMBbl PEAJILHOTO BPEMEHHU CPEICTBAMU IIPOIPaMMHOM SMYJILUN 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.);

® IPOM3BOJIUTH TECTHPOBAHUE M OTJIAJIKY BCTPAMBAEMBIX CHUCTEM Ha 06aze MUKpokoHTpoiuiepoB (ITK
4.1.,1IK 4.2.);

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

3HATh:

6a3oBas pyHKIMOHANIbHAA cxema MukponponeccopHoi cuctemsl (ITK 4.1., T1IK 4.2.);

Ha3HA4YCHHE W MPUHIHUI AeicTBUs cocTaBHBIX O0J10k0B MIIC (1K 4.1., T1IK 4.2.);

pexumbl padotel MIIC (TIK 4.1., TIK 4.2.);

crioco6b! opranuzanuu cBs3u MIIC ¢ BHemHel cpeaoi (McnonHuTenbHBIMU yeTpoiicTBamu) (ITK

4.1.,1IK 4.2.);

CTPYKTYypa TUIIOBOM cucTeMbl ynpasieHus (Mukpokontposiep) (11K 4.1., [1K 4.2.);

opranuzanus MUKpokoHTposuiepHbIX cuctem (11K 4.1., TIK 4.2.);

COCTaB MUKPOKOHTpOJLIepa, Ha3HaueHue ero pyHkiuonanbHbix 010koB (11K 4.1., [IK 4.2.);

CHUHTAKCUC M OCHOBHBIE KOHCTPYKIIMH s3bIKa IPOTPaMMUpPOBaHMs JUis BcTpauBaemoii cuctemsl (11K

4.1.,1IK 4.2.);

® CTPYKTypa TUIIOBOW BCTpanBaeMON CUCTEMBbI Ha 0a3e MUKPOKOHTPOJIJIEpa M OpraHU3alliu TaKuX
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 mukpokontposuiepa (11K 4.1., TIK
4.2.);

e BBl M HA3HAUYEHHUE TPOrPAMMHOT0 0OecredeHus s pa3paboTKU IpOrpaMMHOT0 00eCieuyeHHs
JUIS. BCTpauBaeMbIX CUCTEM — HHTErpupoBaHHbIX cpel paspadborku (IDE (I1IK 4.1., 11K 4.2.);

® METOJIbl TECTHPOBAHUSI K CIIOCOOBI oTiaaku BcTpanBaemMbix cucteM (11K 4.1., T1K 4.2.);

® TIPUYMHBI HEUCITPABHOCTEHW M BO3MOXKHBIX cOoeB mporpammuoro kojaa (I1K 4.1., TIK 4.2.);

e crocoObl HHPOPMALIMOHHOTO B3aMMOICHCTBHS Pa3IMYHBIX YCTPOICTB BCTPaUBAEMBIX CUCTEM Yepe3
MIPOBOJIHBIE ¥ OECTIPOBOHBIC KaHAIBI CBSA3H, B ToM uncie u cetb MaTeprer (I1K 4.1., [1K 4.2.);

e o0IIee COCTOSTHHE MTPOU3BO/ICTBA U TEHACHITUU UCTIOJIb30BaHUsI BcTpanBaeMbix cuctem (11K 4.1.,
I1K 4.2.).

1.3. PexoMeHayeMoe KOJMYECTBO 4YacOB HAa OCBOeHHMEe NPOrpaMmbl Npo¢ecCHOHAIBHOIO
MOIYJIsA:
Bcero - 362 yaca, B TOM YHCIIC:



MaKCHUMaJIbHOW y4eOHON Harpy3Kku oOydaromierocs - 272 yaca, BKIOYas:
00s13aTeNIbHON ayJTUTOPHOM HArpy3ku oOyuaromierocs - 224 yaca;
CaMOCTOSITEIIbHOW Harpy3Ku oOydJaromierocs - 48 4acos;

yueOHOW 1 IPOU3BOJCTBEHHON IIPAKTUKY - 72 yaca;

3K3aMEH 110 MOAYIIO - 18 "acos.



2. PE3YJIBTATBI OCBOEHUA ITPOPECCHOHAJIBHOT'O MOAYJIA

Pe3ynbrarom ocBoeHUs PO(ECCHOHATBFHOTO MOJYJIS SIBJISIETCS OBJIaZieHHe 00yJaloUMUCS BUIOM
npodeccuonanbHoi aestenbHocT 11.02.17 Pa3paboTka 31eKTpOHHBIX YCTPOHCTB U CUCTEM, B TOM YHCIIE
npodeccuonanbHbiME (I1K) n 06mmmu (OK) xommneTeHITUsAMH:

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

I1K 3.1. | CocTaBusTh U UCTIONB30BaTh AJTOPUTMBI IUATHOCTUKUA PAOOTOCIIOCOOHOCTH HIIEKTPOHHBIX
YCTPOMCTB U CUCTEM PA3JIUYHOrO TUIA

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

1K 3.3. | OcymiecTBIsITh HACTPOUKY, PETYIUPOBKY, TEXHUUECKOE 00CITY)KMUBaHUE U PEMOHT 3JIEKTPOHHBIX
YCTPOMCTB U CUCTEM PA3JIUYHOIO THIA

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

I1K 4.2. | [IpoexTrpoBaTh U NPOrpaMMHPOBATh BCTPAaUBaEMble CUCTEMbI U HHTEp(eichl 000pyA0BaHUS C
VICII0JIb30BAHUEM SI3bIKOB IPOrPaMMHUPOBAHUS

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

OK 03. | IlnmanupoBath U peaan30BbIBATH COOCTBEHHOE MPO(PECCHOHAIBHOE U TUYHOCTHOE Pa3BUTHE,
HpeANPUHUMATENBCKYIO I€ATEIbHOCT B MPO(ECCHOHANBHOM cepe, UCII0Ib30BaTh 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, MPUHIMIIBI O€peKIMBOr0 MPOU3BOACTBA, 3P(HEKTUBHO IEHCTBOBAThH B
Ype3BbIYAHBIX CUTYaIUIX

OK 09. | Ilonp3oBaThcs npodecCHoHaIbHON JOKYMEHTAIEeH Ha TOCYyJapCTBEHHOM U HHOCTPAaHHOM
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
AHTHUKOPPYMIMOHHOTO MOBE/ICHUS

OK 08. | Ucnonb3oBaTh cpencTBa (pU3HMUECKON KyIbTYPHI ISl COXPAHEHUS M YKPEIUIEHUS 370POBbs B

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




3. CTPYKTYPA U COAEPKXAHUE ITPOPECCUOHAJIBHOI'O MOAYJIA

3.1. TemaTnuyeckuii iIaH NpoecCHOHATBHOI0 MOLYJIS

KO}ILI HanmeHoBanust pasaeioB npotl)eccnonanbﬂoro Bcero OobeMm BpeMeHH, OTBe)]eHHblﬁ Ha OCBOCHHE MEKITUCHUIIMHAPHOTO 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. Y. BT. Y. Bcero, BT. Y. CreuHaIbHOCTH),
npaxmuxy) 4acoB 1abopaTopHble | KypcoBasi 4acoB KypcoBasi Hacos
padoTsbI U padora padora
npakTHyeckue | (IMPOEKT), (mpoeKT),
3aHATHA, 4yacoB qyacoB
4yacoB
1 2 3 4 5 6 7 8 9 10
K 4.1. Pazpea 1. MJIK.04.01 MukpoKOHTpOJUIEPHI U 148 116 48 32
BCTPAUBACMBIC CUCTEMBbI
1K 4.2. Pa3zpnen 2. MJIK.04.02 Pa3paboTka nporpaMMHOTO 124 108 56 20 16 20
obecrieueHus JUIA BCTPANBACMBbIX CUCTEM
Yye6nas npakTuka no Moy IM.04 72 72
KBannpukauuoHHblii Ix3aMeH 18
Beero: 362 224 104 48 20 72
3.2. Copepxanue o0yyeHus no npodecCHOHATBLHOMY MORYJIIO
HaumenoBanue pazienon Coneprkanne y4eOHOT0 MaTepuana, 1JabopaTropHbie pabOTHI M MPAKTHYECKHE O6bem | YpoBeHb
npodeccuonansHoro moxyss (ITIM), 3aHATHUS, CAMOCTOSITENbHAS Pad0Ta 00YJaAIOIIUXCS 4acoOB | OCBOECHUA
MEXIUCHUIUTMHAPHBIX KypcoB (M/IK)
U TEM
1 2 3 4
MJIK.04.01 MuKpPOKOHTpPOJUIEPbI M BCTPanBaeMble CHCTEMbI 148
S cemecTp
6 cemecTp
MJIK.04.02 Pa3pa0oTka NpOrpaMMHOro odecrnedeHust i BCTPANBAEMbIX CHCTEM 104
6 cemecTp
Paznea 1 Pa3paboTrka nporpaMMHOro oboecrneyeHus JJisi BCTPANBaeMbIX CHCTEM
Tewma 1.1 UHCTpyMEHTANIBHBIE CPEICTBA Coaep:xanue yueOHOro MaTepuaJia
pa3paboTKH IPOrPaMMHOIO Jleknuonnble 3ausaTusA. Cpeacrsa orinaaku [10 qy1s BcTpauBaeMbIX CUCTEM. 16 1
obecreueHu s JUIsl BCTPAnBAEMBIX [Topte! BBoga-BeIBoAA. [Ipsimoit noctyn k nepudepun. Cioil anmnapaTHbIX
CHUCTEM abctpakuuii (HAL). OcHoBHBIE HHTEP]EHCH U TPOTOKOJIBI NepeAayH JaHHbIX.




ITpotokon UART. OcHoBHbIE HHTEP(EICH U TPOTOKOJIBI TEPEJau JaHHBIX.
[Tpotokoin [12C. OcHoBHBIE HHTEP(DEHCH U TPOTOKOJIBI ITEPEAAYN JAHHBIX.
[Ipotokon 1 Wire. OcHOBHBIE HHTEP(ENCH U IPOTOKOJIBI IEpeadn JaHHbIX.
ITporokon SPI.

IIpakTnuyeckne 3anaTHA. OCHOBBI paOOTHI B CUMYJISITOPE BCTPAUBAEMBIX CUCTEM
WOKWIL

JlabGoparopubie padoTsbl. [lonkI0ueHHEe K MUKPOKOHTPOJUIEPY AaTYUKA 11O
uudpoBomy unrepdeiicy 12C. Peanuzanus PID-perynsaropos. Jluctanunonsoe
yIpaBJeHHe 110 HHPPaKpaCHOMY KaHay.

12

CamocrosiTesbHast padora odyuarommxcs. Komnunsatopsl sa3sika C.
MopenupoBaHue paboTbl MUKPOIIPOLIECCOPHOM CUCTEMBI.

16

Tewma 1.2 Pazap6oTka mporpaMmMHOTO
KOJIa JJIs1 BCTPAUBAeMbIX CUCTEM

Coaep:xanue y4eOHOIro MaTepHuaJia

Jlekunonuble 3ausaTus. OnpeaeneHue, kiaccupukanus, IpUMepsl
BCTPAaMBAEMbIX CUCTEM. ATIIapaTHBIC U MTPOTPaMMHBIE CPEJICTBA BCTPAUBAEMBIX
cuctem. L{ukn paspadotku [10 g BcTpanBaembix cucteM. IHCTpyMeHTapHil 1
paszpabotku [10 st BcTpanBaeMbIX cuCTeM. SI3bIKM MPOTPaMMUPOBAHUS IS
BcTpanBaembix cucteM. OcaoBbl OOII. Knacc u 06bexTsl. OcHoBbl OOII.
HacnenoBanune. Monenb maMsiT BCTpaBaeMbIX CHCTEM.

16

IIpakTnyeckue 3aHATHA. YTIpaBieHrue U(GPOBBIMU BXOJAAMHU U BBIXOJAMHU.
Yupasiienne uatepdericapiMu yerpoiictBamu. O0paboTKa TaHHBIX C
MH(OPMAIIMOHHBIX TaTYMKOB. YTIpaBJIeHUE CUIIOBOM HAarpy3kou. J{ucTaHIIMOHHOE
ynpaiieHue 1mo nHppakpacuomy kanany. [logkmtouenne SD kapThl TaMsTH.
[Toaxmnrouenue 6ecripoBoJHBIX Moayaeit cBs3u. PID perymsrop.

32

JlaGopaTopHble padoTsl. PazpaboTka nporpamm Ha si3bike C++ ¢
HCIIOb30BaHUeM cucteMbl coopku CMake. PaGoTa ¢ kitaccamMu U 00beKTaMHu.
Peanuzanus MmexaHu3MoB HacieioBaHus. PazpaboTka smynaropa uudposoro
ocuusuiorpaga Ha ocHoBe uHtepdeiica UART.

16

Tema 1.3 TectupoBanue u oTiaaka
pa3paboTaHHOTO MPOrPAMMHOTO KO/Ia

Coaep:xanue y4eO0HOTro MaTepHaJia

IIpakTnuyeckue 3ansaTus. [IpoBepka GyHKIMOHATBEHOCTH IPOIPAMMHOI0
oOecnedenns. CocTaBieHHE OTYETHONW TPOrpPaMMHOM TOKYMEHTAIUH.

JlaGopatopubie padorsl. PazpaboTka UNIT-TecToB.

YuyeOHas npaKTHKa
Buasbi pador:

1. YcranoBka nporpaMMHOIO obOecrnicyeHUs. KOH(bI/IprI/IpOBaHI/IC MHUKPOKOHTPOJIJIEpA, CO3JaHNU IPOCKTA, KOMITUJIALNH,

MIPOIIMBKA.
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. Pabota ¢ peructpamu MEUKpOKOHTposiepa. bubianoTtexu s pa3paboTdnka.

. Cucrema TaKTUPOBAHUS MUKPOKOHTpPOJLIEPA.

. [TopThl BBOJ1a-BBIBOIA MUKPOKOHTPOJLIEPA.

. YripaBiieHue opTaMH BBOAA-BbIBOJIA YEPE3 PETUCTPBHI.

. YripaBiieHue nopramMu BBOAA-BhIBOA Yepe3 (PyHKIUU OUOIIMOTEKH.

. Tunbl nanHbIX A3b1Ka C 11 MUKPOKOHTPOJUIEPA.

. KonBepTupoBaHnue npoexra st MUKpOKOHTpoJLiepa Ha si3bike C B mpoekt C++.

0O JON Whn WD

9. O6paboTka BXOJAHBIX JUCKPETHBIX CUTHAJNIOB. Y CTpaHEeHHUeE Apede3ra KOHTAaKTOB, 00pb0a C UMITYJIbCHBIMHU IIOMEXaMH.

10. Pa3paboTka 1 ucrnonp3oBanue kiaccoB B C++. Co3nanue kiacca 00pabOTKH JUCKPETHBIX CUTHAIIOB.

11. Co3nanue u ucnoyib30BaHUe OUOIMOTEK U1l MUKPOKOHTPOJLIIEPA.

12. MMapamenbHbIe porecchl. Beimonnenue 3a1a4 B (GOHOBOM PEXHME IIPU MOMOIIM MPEPHIBAHUS OT TailiMepa.

13. TaiiMepbl MUKPOKOHTpPOJUIEPA B PEXKUME CUETUUKOB. ['eHepalusa IUKINYECKUX NIPEPBIBAHUI OT TaliMEpOB.

14. Pa3paboTka nmporpamm, COCTOSIIIIUX U3 HECKOJIBKUX UCXOMHBIX (paiinoB. Omnpenenenue u 00bsSBICHUE TIEPEMEHHBIX,
00J1aCTh BUIUMOCTH. PeKMMbI KOMIMIIALUH.

15. Cucrema npepbiBaHUN MUKPOKOHTposuiepa. Opranusanys U yrpaBjieHHEe IPepbIBaHUSAMHU.

16. YcranoBKka KOH(UTrypaluu TaiMepoB ¢ MOMOILbI0 61OInoTek. Jloruka paboTel IpepbIBaHUS Taiimepa.

17. Unrepdeiic UART B mukpokontpomiepe. McnonszoBanue npepoiBanust UART.

18. Pabota ¢ UART uepe3 6ubnuorexy. Muunuanusanus natepdeiica u nepenada JaHHBIX B OJOKHPYIOIIEM PEKUME.
Otnazaka nmporpamm ¢ nomonisio UART. @ynkmus sprintf.

19. Pabota ¢ UART uyepe3 6ubnuoteky. [IpueM gaHHBIX B OJOKHPYIOIIEM PEKHUME.

20. Pabora c UART uepe3 OubGnIMOTEKY € UCIIOIB30BaHUEM IPEPHIBAHUM.

21. Opranu3zanusi KOPOTKUX BPEMEHHBIX 33J€PIKEK.

22. AIII muxpoxonTposuiepa. O01ire cBeieHus], peKUMBI. Y CTaHOBKAa KOH(UTYpAIUK Yepe3 PETUCTPHI.

23. Pabora ¢ ALIIT uepe3 peructpel. OCHOBHBIE peKUMBI IPEOOPA30BAHMUA.

24. Pa6ora ¢ ALIII B pa3nuuHbIX pexumax. 3almyck OT TaiiMepa, YTeHHE pe3ysIbTaTa ¢ UCIIOJIb30BaHUEM MPEPbIBAHU.
25. Pabora ALIII B pexxrime okoHHOTO KOoMIlaparopa. Buyrpennue narunk temnepaTtypsl 1 MOH. OcHoBHBIE
NEKTPUYECKUE U METpoJIorndeckue xapakrepuctuku AL

26. Pabota ¢ ALIIT uepe3 ¢pyHKIIMN OUOIUOTEKH.

27. IlpsMo# KOCTYI K aMATH B MUKpoKoHTpoJiuiepe. Kontpomiep DMA

IIpuMmepHasi TeMaTHKAa KYPCOBBIX PA00T / MHHAUBUAYAJIbHBIX IPOEKTOB:
Pa3zpaboTka mporpaMMbl MUKPOKOHTPOJUIEPA ISl YCTPOUCTBA BBOJA TAHHBIX
Pa3paboTka nporpaMMbl MEKPOKOHTpPOJLIIEpA sl YCTPONCTBA MHIUKAIIUN
Pa3zpaboTka nmporpaMMbl MUKPOKOHTpPOJUIEpA UIsl 00pabOTKH TaTYNKOB
Pa3paboTka nporpamMMbl MEKPOKOHTpPOJIIEpA JUIsl HHKJIMHOMETpa

20




PazpaboTtka nmporpaMmmMbl MUKPOKOHTpOJIIEpA JUIsl YIIPaBJIEHUE CUIIOBOM HAarpy3Kou

Pazpabotka nporpaMmbl MUKPOKOHTpPOJLIEpA JUIsl JUCTAHIIMOHHOTO YIIPABIEHUS 110 HH(PAKPACHOMY KaHAILy
PazpaboTtka nmporpaMmMbl MUKPOKOHTpOJIIEpa JUIsl MOAKI0YeHus: SD KapThl namMsTu

Pazpabotka nmporpamMmmbl MUKpOKOHTpoJLIepa Juist ynpasienus PID-perynstopom

KBamdukanuoHHbIH 3K3aMeH

18

Bcero:

214




4. YCJIOBHUSA PEAJIMBALIUNU TPOPECCHOHAJIBHOI'O MOAYJIA

4.1. TpeOboBaHUsI K MUHUMAJIbHOMY MaTePUAJIbHO—TEXHHYECKOMY 00ecTeYyeHHu 0

Kabuner nadopmatiku

Pa6ouas cranmus HP Core 2 DUO, 3 GHz; 2 GB, DVD-RW/HP 19” 3 mt.; npunatep HP
P2015dn; ckanep Epson V200Photo; mapmpyruzatop 3Com Switch; mnpoextop NEC; skpan
HacreHHbId. I1K Dijitech moruTop AJIOC 12 miT.

JlabopaTopust IpOrpaMMHUPOBAHUS U JTUIIEH3HOHHOTO MPOTrPaMMHOTO 00eCTICUEHHSI
Kommwiorep Kraftway Credo KC 36 - 12 m.; mpoektop NEC Projector VT595G; akpan
HACTCHHBII; aKyCTUYECKasi CUCTEMA.

Jlaboparopus cucTeM aBTOMaTU3UPOBAHHOTO TPOEKTUPOBAHUS
Kommbrotepst Kraftway Credo KC 36; IIpoektop ACER P1100 DLP Projector EMEA;
DKpaH HaCTeHHBIN; AKycTHdeckas cucteMa; HrepaktuBHas nqocka Hitachi StarBoard FX-82W.

[TporpammMHoOe obOecrieueHue:

Mozilla Firefox (MPL)

Microsoft Visual Studio (Ilporpamma Microsoft Azure Dev Tools for Teaching (Order
Number: IM126433))

Microsoft Visio (IIporpamma Microsoft Azure Dev Tools for Teaching (Order Number:
IM126433))

4.2. UudopmanuonHoe odecriedeHune o0ydeHust
[lepeveHb peKOMEHAYEMbIX YYEOHBIX H3JIaHUH, UHTEPHET—PECYPCOB, IOMOJHUTEILHON
JTUTEPATYPHI.

OcCHOBHbBIE UICTOYHUKHU:

1. Marna, 1O. C. CoBpeMeHHbIE MUKPOKOHTPOJIEPBl. APXUTEKTYpA,
porpaMMupoBanue, pa3padorka ycrpoiicts / FO. C. Marma. — Mocksa : JIMK
ITpecc, 2017. — 224 ¢. — ISBN 978-5-97060-551-6. — TekcT : 31€KTPOHHBIH //
Hudposoii oOpazoBatenbhblil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/125009.html (gata o6pamenus: 18.10.2022). — Pexxum
JOCTYTIA: JUIsl aBTOPU3UP. TTosib3oBareneit. https://www.iprbookshop.ru/125009.html

2. Marttomos, H. B. Hagano pa6otsl ¢ mukpokontposiepamu STMS8 / H. B. Martomos.
— Mockaa : COJIOH-IIpecc, 2018. — 208 ¢. — ISBN 978-5-91359-172-2. — Tekct
: anekTpoHHbIH // Llndposoit obpazosarensusblil pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/90346.html (nata oOpamenus: 18.09.2023)..
https://www.iprbookshop.ru/90346.html

JlononHUTEIbHBIE UCTOYHHUKU:

1. Tlonb6ensckuii, B. B. Kypc nporpammupoBanus Ha sizbike Cu : yuebnuk / B. B.
[MonGenbekuit, C. C. ®omun. — 2-e uzn. — Mocksa : JIMK Ilpecc, 2018. — 384 c.
— ISBN 978-5-97060-229-4. — TexcT : anexTpoHHslii // Ludposoit
obpazoBarensHbIil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/125180.html (mata o6pamenus: 21.10.2022)..
https://www.iprbookshop.ru/125180.html

NHTepHET-pecypcesl:

1. BayrpuBy3oBckue uznanus Bal'Y. - pexxum gocryna: http://e-lib.vlsu.ru/

2. UHTYUT. HauyoHanbHBIN UCCIEN0BATEIBCKUN YHUBEPCUTET. - PEXKUM JIOCTyHA!
http://www.intuit.ru/

3. OBC Bal'V - pexxum noctyna: https://vlsu.bibliotech.ru/



4.3. O0mme TpeOGOBaAHUA K OPraHU3aANUM 00Pa30BaTEIBLHOIO Mpolecca

3aHATHS TEOPETHUYECKOrO IUKJIAa HOCAT IPAKTUKO-OPUEHTHUPOBAHHBI XapakTep U
IIPOBOJIATCS B CHELMAIBHBIX JIAOOpATOpUAX. YueOHas MpaKTHKa MPOBOAUTCS HA MPOU3BOJCTBE.
IIpu ocBoeHMH MoOIynas C OOy4YalOIIMMUCS HPOBOAATCS KOHCYJIbTAllMM, KOTOPBIE MOTYT
IIPOBOJIUTHCS KaK CO BCEH rpynmoil u, Tak 1 MHAUBUyadbHO. OCBOSHHIO MOAYJIS IPEIIECTBYET
n3ydeHue IucuuIUIMH "OCHOBBI A3BIKOB IporpammupoBaHus’, "CXeMOTEXHUKA 3JEKTPOHHBIX
yCTpPOUCTB"

4.4. KagpoBoe o0ecnieueHre 00pa3oBaTeIbHOIO Mpouecca

Peanu3anus mporpaMMbl MOJIYJIS TOJDKHA 00ECIIEYMBATHCS TIETarOTHICCKUMU KaJpaMu,
HMMEIOILIUMH BhICIIee 00pa3oBaHue, COOTBETCTBYIOMIEE MPOGUiIo MOy sl. ONbIT A€ATEILHOCTH B
OpraHM3alysIX COOTBETCTBYIOIICH MpodeccnoHanbHON cdepbl SBISETCS 00S3aTCIBHBIM IS
mpernojaBaTesiel, OTBEYAIONIMX 3a OCBOEHHE OOYyYaIOUMMHUCS MpPOrpaMMbl MOIYNA. OTH
MpernoaBaTesid JOKHBI TPOXOIUTh CTAXKUPOBKY B TPO(MUIBHBIX OpraHU3aNMsIX He pexe 1 pasza
B 3 roxa.



5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA

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
CUCTEMBbI; 3HaTh: HA3HAYCHUE 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 MUKPOKOHTPOJIIIEPHBIX
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 OpraHu3aIui TaKUX CUCTEM; 3HATh:
0COOCHHOCTH MPOTPaMMHUPOBAHUS
BCTPAWBAEMBIX CUCTEM PEATTLHOTO
BPEMEHHU; 3HATh: METO/bI
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
MPOTPAaMMHBIX OUOIHMOTEK TIPH
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;
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, 3audeT; Tecrt, 3a4deT;
Tecr, 3aueTt; TecT, 3aueT;
Tecr, 3aueT; Tecr,

zammta KP, 3ader; Tecr,
3ammta KP, 3auer; Tecr,
zammta KP, 3ader; Tecr,
3ammta KP, 3auer; Tecr,
zammTa KP, 3ader; Tecr,
3ammta KP, 3auer; Tecr,
zammta KP, 3ader; Tecr,
3ammta KP, 3auer; Tecr,
3ammTa KP, 3ader;




cO0€eB MPOrpaMMHOT0 KOJIa; 3HATH:
croco0bl HHGOPMAITIOHHOTO
B3aMMOJICHCTBHSI Pa3IMYHbBIX
YCTPOICTB BCTPAUBAEMBIX CUCTEM
gyepe3 MPOBOJHBIE U OECITPOBOJIHBIC
KaHaJlbl CBSI3H, B TOM YHCIIE U CETh
WuTepHeT; 3HaTh: 00I1ee COCTOSIHUE
IIPOU3BO/ICTBA U TEHJICHIIUU
WCIIOJIb30BAHUS BCTPAUBAEMBIX
CHCTEM; YMETbh: COCTABIIATh
MIPOrpaMMBbI Ha SI3bIKE
[IPOrpaMMUPOBAHUS TS
BCTPAaUBAEMBIX CUCTEM; YMETh:
COCTABJIATh IPOTPAMMBbI Ha S3bIKE
IPOrpaMMHUPOBAHUS /TS
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
pearbHOro BpeMEHH CpeiCTBaMU
POrPaMMHOM SMYJISIIIAY U HA
anmapaTHbIX MaKeTax; yMeTb:
HaXO/UTh OLUIMOKU B IPOIPAMMHOM
KOJI€ JUIsl BCTPauBaeMOM CUCTEMBI U
OLIEHUBATh CTEMEHb 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
MPOrpaMMHUPOBAHUS, 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 TPOTPAaMMHOTO KO/1a;
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: HA3HAYCHUE U
IIPUHLUI JEHCTBUS COCTaBHBIX
6moxoB MIIC; 3HaTh: peKUMBI
pabotel MIIC; 3HaTh: crtocoObI
opranuzanuu cBsizu MIIC ¢ BHemHen
cpenoi (MCIOIHUTEIbHBIMU
YCTPONCTBaMM); 3HATh: CTPYKTYpa
TUIIOBOM CUCTEMBI yIIpaBJICHUS
(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 BCTpanBaeMoi
cUCTEMBbI Ha 0a3e MUKPOKOHTpPOJIIEpa
U OpraHu3alMy TaKUX CHCTEM; 3HATh:
0COOEHHOCTH MPOTrpaMMHUPOBAHUS
BCTPAaUBAaEMbIX CUCTEM PEATBbHOTO
BpPEMEHU; 3HATh: METOJIBI
MIPOrpaMMHOM peann3aliy TUIIOBBIX
(GyHKIUI yIpaBlIeHUs; 3HATh:
KknaccuduKanys, o0nre MPUHIIUITHI
MIOCTPOEHHUSI U (PU3HUECKHE OCHOB
paboThI nepudepuitHbIX MOTyIeH
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; Tecrt, 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, 3aueT; TecT, 3aueT;
Tecr, 3aueT; Tecrt, 3a4deT;
Tecr, 3aueT; TecT, 3aueT;
Tecr, 3audeT; Tecrt, 3a4eT;
Tecr, 3aueT; TecrT,

3ammta KP, 3auer; Tecr,
zammTa KP, 3ader; Tecr,
3ammta KP, 3auer; Tecr,
zammta KP, 3ader; Tecr,
3ammta KP, 3auer; Tecr,
zammta KP, 3ader; Tecr,
3ammta KP, 3auer; Tecr,
3amura KP, 3auet; Tecr,
3ammTa KP, 3ader;




U CTIOCOOBI OTJIAJIKU BCTPAMBAEMBIX
CHUCTEM; 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 U TEHECHIIUHU
HCII0JIB30BAHUS BCTPABACMBbIX
CUCTEM; YMETh: COCTABIISTh
IIPOrPaMMBI Ha S3BIKE
IIPOrpaMMHUPOBAHMS IS
BCTPaMBACMBbIX CUCTEM; YMETh:
COCTaBJISATh IPOTPaMMBbI Ha SI3bIKE
IIPOrpaMMHUPOBAHMS IS
BCTPaMBAEMbIX CUCTEM; YMETh:
BbIOMPATh MUKPOKOHTPOJLIEP AJIS
KOHKPETHOM 3a/1a4¥l BCTPauBaeMoOun
CHUCTEMBI; YMETh: BBIIOJIHATh
TpeOOBaHUS TEXHUYECKOIO 3aJIaHUS
10 MPOrPaMMHUPOBAHUIO
BCTPaMBAEMbIX CUCTEM; YMETh:
CO3/1aBaTh U OTJAXKUBATh IPOTrPAMMBI
peaJIbHOrO BPEMEHH CPECTBAMU
[IPOrpaMMHOM 3MYJISILIMM U Ha
anmapaTHbIX MakKeTax; yMETb:
HAXO/UTh OUIMOKU B IIPOTPaMMHOM
KOJIE JUUIsl BCTPauBaeMOM CUCTEMBI U
OLIEHUBATh CTENEHb UX KPUTUUHOCTH;
YMETb: IPOU3BOJIUTH TECTUPOBAHUE U
OTJIa/IKy BCTpauBaeMbIX CHUCTEM Ha
6a3e MUKPOKOHTPOJUIEPOB; YMETh:
BBISIBJISITH IPUYMHBI HEHCIIPABHOCTEN
nepudepuiHbIX MoayIei
BCTpPaMBaEMbIX CUCTEM; UMETh
MIPaKTUYECKHUM 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;
MMETh NPAKTUYECKUN OTIBIT:
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
MPAKTUYECKHUH 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 BCTpaBaeMbIX CUCTEM C HCIIOIb30BAaHHEM HWHTEIPUPOBAHHBIX 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 MIKMHBI apeca 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 HUCIOJIB3YCTCA IJId  CO3JaHHA BHCIIHETO Ka1ma?

1.
2.
3.
4.

M/C TTIAMATH CTATHYECKOI'O THUIIA
M/C TaMATH AUHAMUYECKOI'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 KOMaHIHOTO 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. AnpecHoe MpoCTPaHCTBO MaMATH IPOrpamMm

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?

4.11Iunst MIIC, BeimonHsieMble PYHKIMH, KpaTKasi XapaKTepUCTUKA KaXK10W IINHBI.
5.0cHOBHBIE TEXHUUECKUE XapakTepucTuk MII-pa.

6.Yto onpenensiet pazpsanocts 1A B MIIC?

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

8. All mamsTH: yeM ONpenenseTcs, 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 agpecaninun MIT 8086, npumepsl KOMaH/I 110 KaXkJOMY CIIOco0y ajpecaliyi.
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 KOMaHJ MUKPOIPOIECCOpa.

19. KOII xomaHbI: 94TO Onpeaenser?



20. ITporpammuo-noctynubie peructpsl MIT 8086.

21.Tuns! nukioB muHel MIT 8086.

22. B uéMm u3MmepseTcs BpeMsl BhIOJIHEHUSI KoMaH 1kl MIT-oM.
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 npoBeeHnsi 3a1IMTHI M OLlEHMBAHNE KYPCOBO padoThl / HHAUBUYAJIbHOI0
NMpoeKTa

KypcoBast pabora nomkHa OBITH NpPEJOCTaBI€HA Ha TMPOBEPKY IMPENOJaBaTeNi0 B CPOK,
YKa3aHHbII B 3aJjaHUM Ha KypcoBoM mpoekT. Ilo pesymbraram mnpoBEepKH KypcoBOil pabOThI
BBICTABJIIETCSl OIleHKa. Ecimu paboTa He OTBEYaeT NMpenbsABIIEMBIM TPEOOBAaHHIM, HallpUMEp, HE
pacKpbIThl Te€Ma WJIM OTHAEIbHbIE BOMNPOCHl IUIaHA, U3JIOKEHUE MaTepuana IOBEPXHOCTHO,
OTCYTCTBYIOT BBIBOJIbI, TO OHA BO3BpAIACTCs aBTOPY Ha 0paboTKy. CTyAeHT HopabdaThiBaeT paboTy
C Y4YeTOM 3aMEuyaHUil M MPEOCTaBIseT HOBBIM BapuaHT A MpoBepku. OTAenbHbIE ACHEKTHI
KypCOBOI1 pabOThl pacCMaTpUBaOTCS BO BPEMsl YCTHOM 3alIUThI pabOTHI IIEpe]] KOMUCCUEH.

3amuTa KypcoBOil paOOThl mpeacTaBisieT coO0l yCTHBINM MyOJIMYHBIM OTYET CTyJAeHTa, Ha
KOTOpBI €My OTBOJIUTBHCA 7-8 MHHYT, Aajiee CTYIEHTOM JAl0TCsl OTBETHI HA BOIIPOCHI YJICHOB
KOMHUCCHH. YCTHBIM OTYET CTYJEHTAa BKJIIOYAET: PACKPBITUE IIeNiel M 3ajad MPOEKTUPOBAHUS, €ro
aKTyaJIbHOCTb, OINMCAHHUE BBINOJIHEHHOIO IPOEKTa, OCHOBHBIE BBIBOABI M  IPEAJIOKEHUS,
pa3paboTaHHbBIE CTYJCHTOM B MPOIecCce KYPCOBOTO MPOEKTUPOBAHUS.

OneHka pe3yinbTaToB KypCOBOT'O POEKTUPOBAHUS IPOBOAUTHCSA 10 CIAEAYIOLUM KPUTEPUIM:

1. HaBblku camocTOSTENbHOM pPabOTHl ¢ MarepualiaMu, Mo ux o0paboTke, aHANMM3y H
CTPYKTYpPUPOBAHHUIO.

2. YMeHue npaBUiIbHO MPUMEHSTh METO/IbI HCCIIET0BaHUS.

3. YMeHue rpaMOTHO UHTEPIPETUPOBATH MOTYyUEHHBIE PE3YIbTATHI.

4. CnocoOHOCTh OCYLIECTBIATh HEOOXOIUMBIE PACUETHI, MOJyYaTh Pe3yJabTaThl U I'PaMOTHO
U3JIaraTh UX B OTYETHOM JOKYMEHTAIUH.

5. YMeHue BBIIBUTH NpoOJIeMy, MPENIOKHUTh CIIOCOOBI €€ pa3pelleHHs, YMEHHE JeNaTh
BBIBO/IBI.

6. YMeHue o()opMUTb UTOTOBBIM OTYET B COOTBETCTBUU CO CTAaHAAPTHBIMH TPEOOBAHUSMH.

7. YMeHue 3amMIaTh pe3yabTaThl CBOEW paboThl, I'PaMOTHOE IIOCTPOCHHE peuH,
MCIOJIb30BaHUE TPU BBICTYIUICHUU CHEIHATbHBIX TEPMUHOB.

8. CriocoOHOCTh KPaTKO U HATJISTHO U3JIOKUTh PE3YJIbTAThl paOOTHI.

9. VYpoBeHb CaMOCTOSITEIBHOCTH, TBOPUYECKONM aAKTUBHOCTM M OPUTMHAIBHOCTU IIPU
BBITIOJIHCHUH Pa0OTHI.

10. BreicTymienust Ha KOH(GEPEHIHUSIX W MOATOTOBKA K IMYONWKAIIMKU TE€3UCOB IS TeYaTH IO
UTOTaM pabOTHI.

[Tynktol 1 - 6 narot 10 50% BKJIaaa B UTOTOBYIO OLIEHKY CTY/IE€HTA.

[Tynkte 7, 8 narot 10 35% BKJIa7a B UTOTOBYIO OIIEHKY CTY/ICHTA.

[Mynkte! 9, 10 patot 10 15 % BKi1aia B UTOrOBYIO OLIEHKY CTY/CHTA.

OneHka «OTJIMYHOY» - KypcoBasi paboTa BBIIIOJHEHA B MTOJIHOM 00beME U Ha BHICOKOM YpPOBHE.
[Tpu 3ammTe ¥ HaAMMCAaHUU PAOOTHI CTYACHT MPOJAEMOHCTPUPOBAI BBIIICTIEPEUUCICHHBIC HABBIKU U
ymenus. Tema, 3asBieHHass B paOOTe pacKpbITa, pacKpbiTa IMOJHOCTHIO, BCE BBIBOJABI CTYJEHTA
MOATBEP>KJIEHbl MaTepualaMy MCCIEA0BaHUsA U pacueTamMu. OTUET MOATOTOBIEH B COOTBETCTBHUHU C
NpeIbABISIEMbIMUA TPEOOBAHUSIMHU.

OneHka «xopomio» - KypcoBas padoTa BBINOTHEHA C HE3HAYHTEIbHBIMU 3aMEUYaHHSIMH,
CTYJEHT OBbLI MEHEEe CaMOCTOSITEJIeH U MHMIMATUBEH. Tema paboThl pacKphiTa, HO BBIBOJABI HOCST
MOBEPXHOCTHBIN XapaKTep, MPAaKTUYECKUE MaTepHalbl 00pabOTaHbl HE TTOIHOCTHIO.



OneHka «yIOBJIETBOPUTEIBHO» - B KYpCOBOM pabOTe MOMYIIEHBI MPOCYEThl M OLIMOKH,
CTYACHT HE TIIOJIHOCTBIO PACKPBUI 3asBJICHHYIO TeMy, Jejall MOBEPXHOCTHBIE BBIBOJBI, CI1a00
MIPOJEMOHCTPUPOBAI  AHATUTUYECKHE CIOCOOHOCTHM U HaBBIKM pabOThl C TEOPETHUECKUMHU
MCTOYHUKAMHU.

OneHka «HEYIOBIETBOPUTEIBHO» - KypcoBas paboTa HE BBINOJHEHA, JIMOO BBINOIHEHA C
rpyObIMH HapylmICHUSAMU TpeOOBaHUI, CTYACHT HE PACKpbhUI 3asBICHHYIO TEMY, HE BBIIOJHUII
MPAKTUYECKON 4acTu paboOTHI.

Oo01ee pacnpenesieHue 0aJ1JI0B TEKYIer0 KOHTPOJIA 10 BUAAM Y4eOHbIX PadoT /ISl CTY/IeHTOB

PeliTunr-kouTpois 1 cZlaya OTYETOB 110 10 20 Gannos
nabopaToOpHBIM paboTam

PeliTuHr-KOHTpOIH 2 cZlaya OTYETOB 110 10 20 Ganos
nabopaToOpHBIM paboTam

Peittunr-kontpos 3 cJada OTYETOB I10 1o 20 damwoB
nabopaTopHbIM paboTam

[Tocemenue 3ausATUi KOHTPOJIb IMOCEIIAaeMOCTH 1o 20 6ansos

CTY/ICHTOM

JlonomHUTEIbHBIE OaIIIBI AKTUBHOCTh Ha 3aHATHUSIX 1o 10 6anmoB

(6onych)

BrinonHenue ceMecTpoBoro CBOEBpEMEHHas caaya otyeToB | 1o 10 G6annos

TJIaHa CaMOCTOSITEIbHOMN

paboThI

2. HpOMe)KyTO‘IHaﬂ arrecranms 1o IuCuauIlJinHe
ITepeyenb BOIpPoOCOB K IK3aMeHYy / 3a4eTy / 3a4eTy ¢ OLeHKOM.
Ilepeyenb npakTHYecKuX 3a1a4 / 3alaHUH K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OleHKOMH (nmpu
HAJIMYHIH)

Bomnpocs! 11 quddepeHpoBaHHOro 3a4eTa.

1.OcHOBHBIE y3J1bl U YCTPOHCTBA MUKPOIIPOLIECCOPHOM CHCTEMBI.

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

3.Cnoco6s1 oomeHa nanabiMu B MIIC.

4.0OcHoBHbIe 3Tans! npoektupoBanus MIIC.

5. ApxXuTeKTypa COBpEMEHHOTO MUKPOKOHTPOJLIEPA.

6. Cucrtema npepbIBaHUN COBPEMEHHOTO MUKPOKOHTPOJIIEPA.

7. Iloncucrema TaliMepoB COBPEMEHHOIO MUKPOKOHTPOJUIEPA.

8. OpraHusanuss BHYTpEHHEH TMaMaTH MpPOrpaMM U  JIaHHBIX  COBPEMEHHOIO
MHUKPOKOHTPOJLIEPA.

9. Pexxumbl paboThl BCTpOEHHBIX B MUKpOKoHTposieps! ALIIT u [TAIL.

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

11. IIporokonsl oOmMeHa uHTepderica RS-232.

12. TIpoTtokomnsl oOMeHa uHTepdetica SPI.

13. Lenu u 3agaun mudpoBoii 00pabOTKH CUTHAJIOB.

14. CtpykTypa nporpaMMsl Ha si3bIKe acceMmoOuepa.

15. CrpykTypa nporpaMmsl Ha si3bike Cu.

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

17. CpenctBa cpezacta pazpadbotku u otiaaku MIIC.

18. OcobeHHOCTH MPOrpaMMHUPOBAHUS BCTPAUBAEMbIX CUCTEM PEalbHOIO BPEMEHH;

19. MeTozp! NpOrpaMMHON peann3aluy TUITOBBIX (QYHKIMHA yIIpaBIeHus;



20. Knaccudukarus, oOImMe NPUHIMUIB TOCTPOCHHUS W (PU3MUECKHE OCHOB PaOOTHI
nepudepuifHBIX MOyJIEH BCTPAaUBAEMBIX CHCTEM;

21. CriocoObl MOJKIIIOUEHHS] CTAaHJAPTHBIX U HECTAaHAAPTHBIX MPOTPAMMHBIX OMOIMOTEK MPHU
pa3paboTKe MPOrpaMMHOTO KOJa;

22. bazoBas (yHKIIMOHANIbHASL CXEMa BCTPAUBAEMbIX CUCTEM Ha 0a3e MUKPOKOHTPOJLIEPA;

23. Bumgel u Ha3Hau€HUE NPOrPAMMHOrO oOOecTeueHus: s pa3paboTKU MPOrpaMMHOTO
oOecrnieueHus JUIsi BCTPAauBaEMbIX CHCTEM.

24. CnocoObl MH()OPMAIIIOHHOTO B3aUMO/ICHCTBHSI YCTPOUWCTB BCTPAUBAEMBIX CHUCTEM 4epes
MIPOBOJHbBIE KAHAJIBI CBSI3U.

25. CnocoObl MH()OPMAIIIOHHOTO B3aUMOJICHCTBHS YCTPOUCTB BCTPAUBAEMBIX CHUCTEM Yepe3
OecrpoBOIHBIE KAHAJIBI CBSI3U.

MeTtoauyeckue MaTepuabl, XapaKTePU3yOIIUX NPoLeIypPbl OLleHNBAHUS

Jns mpoBeAeHUsS KOHTPOJS YCHEBAEMOCTH M IMPOMEKYTOYHOM aTTecTaldu CTYACHTOB
MIPUMEHSFOTCS:

- cJlaya OTYETOB TI0 BBIITOJTHEHHBIM JIA00PATOPHBIM paboTam;

- cJlaya OTYETOB MO BBHIMOJIHEHHBIM MPAKTHYECKUM paboTam;

- T€CT JUIsl IPOMEXYTOYHOM aTTeCTAllMU CTYJECHTOB

JInsi MOATOTOBKM BBITIOJIHEHUSI W CIAayd JIAOOPATOPHBIX MU TPAKTHYECKUX padoT pabdoT
CTyJIEHTaM PEKOMEHJIYEeTCSl IOJIb30BaThCs MeToauueckumu ykazanusmu Ha MOII MU Bal'V no
CCBIIKE:

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

MaxkcumanbHasi cymma 0asioB, Habupaemas CTyIeHTOM 1o aucuuiuinae pasHa 100.

Onenka | OueHka o mKaie O6ocHOBanue Yposenw

B cghopmuposannocmu
Oamnax KOMRnemeHuyuil
Bonee | «OTamuHO» CoxaeprxaHue Kypca OCBOEHO Buvicoxuii yposens
80 MOJTHOCTHIO, 06€3 TPo0eoB,

HE00XO0/AMMBbIE IPAKTUYECKNE HABBIKU
paboThI ¢ OCBOEHHBIM MaTEPUATIOM
c(OpMHPOBaAHBI, BCE
MPEyCMOTPEHHBIE TIPOTPAMMOMA
o0y4yeHus yyeOHbIe 3aaHUs
BBITTOJTHEHBI, KAYECTBO UX
BBINOJIHEHUS OLIEHEHO YHCIIOM
0aJ10B, OJIM3KUM K MAaKCUMaJIbHOMY

66-80 | «Xoporo» Coneprxkanue Kypca 0OCBOECHO IIpoosunymutii
MOJIHOCTBIO, 0€3 MPoOesoB, ypoeens
HCKOTOPLBIC MPAKTUYCCKNEC HABBIKH
paboThI C OCBOEHHBIM MaTEPHUATIOM
chOpMHUPOBaHBI HEIOCTATOYHO, BCE
MIPEAYCMOTPEHHBIE POTPAMMON
o0y4yeHus yueOHbIe 3aJaHUs
BBIITOJIHEHBI, KAYECTBO BBLIITOJITHECHU A
HU OZIHOTO U3 HUX HE OLIEHEHO
MHUHUMAJIBHBIM YHUCJIIOM 6aJ'IJ'IOB,
HEKOTOPbIC BUIbI 3a1aHUI
BBIIIOJIHEHEI C OIINOKaMU




50-65

«Y 1OBIETBOPUTEIILHO)

CopneprxaHue Kypca OCBOCHO
YaCTUYHO, HO TTPOOEIIBI HE HOCAT
CYIIECTBEHHOT'O XapakTepa,
HEO0XOIMMBbIC TIPAKTUYCCKUE HABBIKU
paboThI ¢ OCBOCHHBIM MAaTEPUAJIOM 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,
HE0OXO0TMMBIC TTPAKTUICCKUE 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

IpHUMEHEeHUs Ipoleccopa
- BO3MOKHOCTb CO3/J1aBaTh IIPOLECCOP IPOU3BOIBHOM Pa3psAHOCTU
- pa3BUTHIE cpencTBa 00pabOTKH OUTOBOM WH(pOpMAIUN

2. KakoBO OCHOBHOE IPUMEHEHNE OTHOKPHCTATBHBIX MUKPOKOHTPOJLIEPOB?

- paboTa B cuUCTeMax yIpaBJeHUs

- peleHne HayYHO-TeXHUYECKHX 3a1a4

- TIOCTpOEHHE cHcTeM, obecreunBaonX 3(P(PEeKTUBHYI0 00pabOTKy MyJNbTUMEIUNHHON
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 NMpeoOpazoBaHue 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 0OpaboTKa CUTHATIOB

8. KakoBa 0cOOEHHOCTh CUCTEMBI KOMaH/I OJTHOKPUCTAITHHBIX MUKPOKOHTPOJIJIEPOB?
- pa3BUTas cUcTeMa 00pabOTKU MYIbTUMEAUHHON HHPOPMALIUU

- pa3BuTas cuctemMa 00pabOTKH JaHHBIX C IJIaBaOUICH 3amsaTon

- HCII0JIB30BAHUE TOJIBKO IPOCTEUILINX PEKUMOB aJpecaliii OIEPaHI0B

9. Kakoe oOpaiiieHue OmycKaT perucTpbl oomero HazHadenust B MII ¢ apxurekrypoit [A-
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 MUKPOKOHTpOJIICpax ?

- 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 apeca

- 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 XapakTepHU3yIOTCSl OJTHOKPUCTAIbHBIE MUKPOKOHTPOJIEPHI?
- pa3psIHOCTH 00pabaTHIBAEMBIX JAHHBIX

- 00beM BHYTpEHHEH MaMsITH MPOrpamMm

- XapaKTEPUCTUKU BCTPOECHHOTO MPOIIECCOPA C IUIABAOIICH 3aMsTON

- IPUHIIUIIBI OPTaHU3aIMK PabOThI TAIMEPOB-CUETIYMKOB

- OpraHusanust CUCTEMbI IPECPbIBAHUA

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 MUTAHNE CBETO/IMO0/1a Ha 33JaHHOE KOJMYECTBO MUIUIUCEKYH/]

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

16.Yto BepHO B oTHOLIEHUH PpyHKInK 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 KaK MPOICHT MPAaBHIBHO BBIMOJIHEHHBIX TECTOBBIX 3aJlaHUH M3 MX
oO1ero yucia.



