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O®OH/I OHEHOYHbBIX CPEACTB ITPOPECCHUOHAJIBHOI'O MO YJIA

IIM04 IIporpaMmupoOBaHHE BCTPAaMBAEMBIX CHUCTEM C  HUCIIOJIb30BAHUEM
MHTETPUPOBAHHBIX CpPeJ pa3pabOTKu

Pa3zpabotuuk: Macanés B. I'. AIIOY VP «TPUT um. A.B. BockpeceHckoro»



OO01mue moJI0KeHus

@®onn oneHouHblx cpeactB (POC) mnpenHazHayeH JUisi KOHTPOJISI M OLEHKH
0o0pa30oBaTeIbHBIX  JIOCTMXKEHHH  O0Oy4aroUnIMxXcsl, OCBOUBIIHUX  IpOrpammy
po(ecCUOHATBHOTO MOAYJIS

[IM04 ITporpaMMupOBaHuE BCTPAUBAEMBIX CUCTEM C UCIIOJIb30BAHUEM
MHTErPUPOBAHHBIX CpeJ pa3pabOTKu

®OC BKIIOYAIOT KOHTPOJIBHO-OLIEHOYHbIE U KOHTPOJIbHO-U3MEPUTEIIbHbIE
MaTepuabl AJs IPOBEACHUS BXOJHOTO, UTOTOBOTO KOHTPOJIS U IPOMEXKYTOUHOU
aTTecTaluu.

®OC pa3paboTaH Ha OCHOBaAaHUHU

- IPUMEPHOI MporpaMmbl IPOoHeCCUOHATLHOTO MOAYJIS;

- paboueii mporpaMMbl NPOPECCHOHATHHOTO MOTYJIS.

1. IIacnopT OLEHOYHBIX CPEACTB

B pesynbrare KOHTpOJS W ONEHKM MO TO TPOo(HECCHOHATHLHOMY MOJYITIO

OCYILIECTBIISIETCS KOMIUIEKCHAs TIPOBEpKa ciaeayronux ymeHuu (V) u 3uanuii (3):

Coneprxanue oOyueHus XapakTepucTUKa OCHOBHBIX BUIOB
y4e0HOM eI TeTbHOCTH CTYIEHTOB
(Ha ypoBHE Y4eOHbIX ICHCTBHIN)

M/IK 04.01 MHUKpOKOHTpPOJIIIEPHI U - IPaBWJIBHO MUCATh IPOTPAMMHBIN KO C
BCTPANBAEMbIE€ CUCTEMBI UCIIOJIb30BAHUEM SA3BIKOB
MpOrpaMMHUPOBAHUS;

- MPABUWILHO O(POPMIISTH IPOTPAMMHBIN
KOJl B COOTBETCTBHUH C YCTAaHOBJIICHHBIMU
TpeOOBaHUAMU;

- BEpPHO OCYIIIECTBIIATH TIPOBEPKY U
OTJIAJIKy TIPOTPaMMHOTO KOJIa;

- BEPHO COCTAaBJIATh MPOTPAMMBI Ha SI3bIKE
IPOrpPaMMUPOBAHUS JJIs1 BCTPAUBACMBIX
CHUCTEM;

- IPABUJILHO MPUMEHSTH CTaHIapTHBIC
QJIITOPUTMOB U KOHCTPYKITUH S3bIKA
IPOrpaMMHUPOBAHUS;

- MPABUJIILHO BBIOUPATH MUKPOKOHTPOJLIEP
JUTSI KOHKPETHOM 3a/1a4i BCTPAanBaeMOn
CUCTEMBI,;

- MPAaBUJILHO BBITIOJHATH TPEOOBaHUS
TEXHUYIECKOTO 3aJ]aHuUs 110
IIPOrPAaMMHUPOBAHHIO BCTPAUBAEMBIX
CHUCTEM;

- IPaBWJIBHO OMPENICIISITh Ha3HAUCHHUE U




MPUHIIMIIA IEWCTBUS COCTaBHBIX OJIOKOB
MIIC u ux pexumoB;

- BEpHO OTMPEJIENATh COCTaB
MUKPOKOHTPOJIIEpa, Ha3HAYCHHE €T0
(GYHKIIMOHATBHBIX 0JIOKOB;

- IPABUJILHO UCTIOJIb30BaTh CHHTAKCUC U
OCHOBHBIE€ KOHCTPYKITUH SI3bIKA
IPOrpaMMHUPOBAHMUS 111 BCTpauBaeMOM
CUCTEMBI;

- MPABUIILHO TIOHUMATh CTPYKTYPY
TUTIOBOW BCTpanBaeMOM CHCTEMBI Ha 0aze
MHUKPOKOHTPOJIIEPA U OpTaHU3aAIHI0
TaKUX CHCTEM;

- IPaBWJIBHO BBIOMPATH METO]T
IPOrPaMMHOM pean3aiuy TUTIOBBIX
GYHKINN yIpaBIICHHS,

- MPaBUJILHO BBIOUPATH CIIOCO0
MOJIKJIIOYEHHS] CTAHIAPTHBIX U
HECTaHJAAPTHBIX MPOTPAMMHBIX
OoubIMoTeK NMpu pazpadboTKe
IPOrPaMMHOTO KOJAa

MJIK 04.02 Pa3paboTka nmporpaMMHOTO
oOecrieueHust 11 BCTPaUBAEMbIX CUCTEM

- IPaBUJIHLHO pa3pabaThIBaTh MPOLIETYPHI
IIPOBEPKH pabOTOCTIOCOOHOCTH
IPOrPAMMHOTO O0ECTICUCHHUS;

- IPaBWJIbHO pa3padaThiBaTh TECTOBLIC
HaOOpBI JAHHBIX JIJISI IIPOTPAMMBI;

- IPaBWJIHO MPOBOJIUTH MPOIIEAYPHI
TECTHUPOBAHUS U OTJIAJIKU BCTPAUBAEMBIX
CUCTEM Ha 0a3e MUKPOKOHTPOJIEPOB;

- IPaBWJIBHO OCYIIECTBIATH pe(haKTOPHHT
¥ ONITUMU3AIUIO TTPOTPAMMHOTO KOJIa TIOT
TpeOOBaHUSI BCTPAaUBAEMOI CHCTEMBI;

- IPaBUIILHO HAXOJUTH OIINOKH B
IPOTPaMMHOM KOJI€ JUIsI BCTPauBaeMon
CUCTEMBI;

- BEpHO OIICHUBATh CTENEHU KPUTUIHOCTHU
OIIMOOK B KOJE IPOrPAMMBIL;

- IPaBWJIBHO OIPEAETATh BUABI U
Ha3HAYCHHE MPOTPaMMHOTO O0ecTIeueHus
JUIs pa3pabOTKU IPOrPaMMHOTO
oOecrneveHus Uil BCTPAauBAEMBIX CHCTEM;
- IPaBWJIBHO TIPUMEHSTH METOIBI
TECTHUPOBAHUS M CIIOCOOBI OTIIATKH
BCTPAaUBAEMBIX CUCTEM;

- BEPHO ONPEJEIISATh MPUIUHBI
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HEUCITPaBHOCTEN 1 BO3MOXKHbBIX COOEB
IIPOrpaMMHOr0 KOJa

2. PacnpeaesieHre THIIOB KOHTPOJIbHBIX 3aJaHUH 110 3JIeMEHTAM 3HAHMN U
YMeHU

OCHOBHOM TIEJBI0O  OIIEHKM OCBOGHMs mpodeccuoHalibHOrO Moayns 04
«IIporpammupoBanue BCTPanBaEMBbIX CUCTEM c UCIIOJIb30BAHUEM
MHTETPUPOBAHHBIX CPeJl pa3pabOTKI ABIIAETCS OLIEHKA YMEHUN U 3HAHUM.
OueHka OCBOEHHMSI YMEHUW M 3HAHUM OCYLIECTBIISIETCS € HCMOJIb30BAaHUEM
cienyromux GopmM U METOJ0B KOHTPOJIS: YCTHBIA OMPOC, MOATOTOBKA COOOIICHHIMA
M0 3aJlaHHOM TeMe, BBIMIOJHEHNWE TMPAKTHUYECKMX U KOHTPOJIBHBIX padoT,
TECTUPOBAHUE, CAMOCTOSTEIIHHBIC PA0OTHI, YCTHBIE OTBETHI.

3. 3ajgaHus 1 OLEHKH 0CBOeHUS NpodeccnoHaIbHOro moayJs 04
«IIporpamMmMupoBaHie BCTPAUBAEMbIX CHCTEM C HCIOJIb30BaHUEM
HHTEIPUPOBAHHBIX CPe/ pa3padoTKm»:

BxoaHo# KOHTPOJIb
3aganme: [InchbMeHHO OTBETUTH HA BOMPOCHI:
1. Apxurektypa OBM.
2. Ilpencrasnenue undopmaiuu B BM.
3. Crpykrypa namstu OBM.
4. ITonarue n HazHaueHue O3V, I13V.
5. YcrpoiicTBa BBOIa/BhIBOJIa HH(GOPMAITUH.

6. Buasl cuctem cuucinenus. [IpaBuna nepeBoaa nHGOpMaluy U3 OJHON CUCTEMBI
CUMCIICHUS B JIPYTYIO.

7. Haznauenne AJIY u ycTpoicTBa yIpaBJICHUS.
8. [Tonstue u HazHaueHue L[AIT u AIIII.

9. OcHOBHbIE TpadUUECKHUE dTEMEHTHI, UCIIOIb3yEMBbIE PU TOCTPOSCHUU OJIOK-
cxeM. [IpaBuna mocTpoeHus: OJIOK-CXEM.

10. OcHoBHBbIe NorUyeckue QPyHkiuu. Mx ycinoBHble 0003HaAUCHUS.

Kpurepuu ouennBanus:

«3» - BBIOJIHEHHUE 3aJIaHui 5-7;




«4» - BBIIIOJIHEHHUE 3aJIaHuH 8-9;
«5» - BBITIOJIHEHHUE BCEX 3aJaHUM.

Py0e:xxublit koHTpOJIb nocJie udydenuss M/IK 04.01 MukpokoHTpo/LIepbl U
BCTPauBaeMble CHCTEMbI

1. COopka mpocTEeUIINX CXEM — MOAKIIOYEHUE CBETOMO/Ia YEPE3 COMPOTUBIICHUE,
MOAKJIIOYEHHE MOTEHIUOMETPA.

2. TloagxkmroueHWe KHONKHM K MHMKPOKOHTPOJUIEPY, IPUMEHEHHME CONPOTHBIICHUMN
MOATSKKU JUISI YCTPAHEHUSI «BHCSILET0» KOHTAKTA, MPUMEHEHHWE aIllapaTHOU
dunprpanuu s 00pbObI ¢ Jpedesrom kHomku. Ilpemiaraercst paspaborath
CUCTEMY, 3aXKUTAIOU[YI0 WJIM Tacsllyl0 «OOpPTOBOI» CBETOAMOA NPH KaxKIOM
MOCJIETYIOUIEM HaKaTHUH HA KHOTIKY.

3. Cobpatb cxemy ¢ (HOTOPE3UCTOPOM U CBETOJUOJOM U TOOUTHCA MaKCHUMAaIbHO
s dextrBHOTO pacnpenenenus paspemenus AlIl nmo pabouemy auanazony
OCBEIIEHHOCTU (hoTOpe3ncTopa MyTeM MoAOOpa 3HA4YE€HHs] CONpPOTHUBIICHUS
noATsokku. [Ipemmaraercs BbIBecTH (OpMYITy IS ONTHUMAIBHOTO 3HAYCHHSI
COMPOTHUBJICHUS TMOATSHKKA B 3aBUCHMOCTH OT MUHUMAJIBLHOTO M MaKCHMaJIBHOTO
3HAYEHUN COMPOTUBIIEHUS (DOTOPE3UCTOPA.

4. PazpabGotaTh ABe mporpaMmbl: IpeoOpa3zoBaHue Tekcta, noaaBaemoro ¢ 1K
yepe3 Serial, B kox Mop3e, u mnpeoOpa3oBaHue BBOJa C KHOIKH B TEKCT,
nocbitaembiii Ha [IK. Cucrema nns HaGopa a30yku Mop3e Ha KHOMNKE JIOJKHA
UCII0JIb30BaTh BHEIIHEE MpEephIBaHUE, a KHOMKA J0DKHA KOPPEKTHO paboTarh 0e3
npedesra. [lporpamma nnsi BbIBojga a30yku Mopse [JOKHA HMCHOJB30BaTh
nocJieIoBaTeNIbHBIA UHTEpGENC I BBOJIa CUMBOJIOB 4Yepe3 BUpTyalbHbIE COM-
nopt Ha [IK.

5 PaccMOTpeTh COEIMHEHUE JIBYX CHCTEM, BBIIOJHEHHBIX HAa OTIEIBHBIX IUIaTax,
MOCPEJICTBOM CBETOBOTO KaHana (cBeroanon-poropesucrop). I[lo sxemanuio
CTYJIGHTOB BMECTO a30yku Mop3e MOKET UCIOJIb30BaThCS JPYrod aHaTIOTUYHBIH
IIPOTOKOJI [IEPEIAYH TAHHBIX.

6. CoOpatp 4-0utHbiit LIAIT u3 conporusienuii B Buge R-2R u ucnonbp3oBath ero
JUIS. BBIBOJIAa CHHYCOMJAQJIBHBIX CHUTHAJIOB 3BYKOBBIX 4acToT. llpennaraercs
UCCJIeIOBAaTh MPUMEHEHHE aHAJIOTOBBIX (PWIBTPOB JIJISi YACTUYHOTO IO/IABJICHHUS
a¢dexToB, BhI3BaHHBIX kBaHTOBaHuEeM L[ATI.

Kpurepuun oneHuBaHmsi:

«3» - BBINOJIHEHHUE 3aJ1aHui 3-4; 6



«4» - BBIIIOJIHCHUE 3aJIaHUH 5,

«5» - BBITIOJIHEHHUE BCEX 3aJaHUM.



HpOMe)KyTO'-IHaﬂ aTTecTalnud B B¢ KOMIIJIEKCHOI'O 3K3aMCEHa

no M/IK 04.01 MukpokoHTpOJUIepbl U BcTpauBaeMble cucteMbl 1 MJIK 04.02
Pa3pa0doTka nporpaMMHOro odecrneyeHus J1Jisi BCTPAUBAEMbIX CHCTEM

HUTOroBbIii KOHTPOJIb
[TpuMepHbIe BOMPOCHI 1J11 KOMIUIEKCHOTO dK3aMeHa
no MJIK04.01 MukpoKoOHTpOJIJIIEPHI U BCTPAUBAEMbIE CUCTEMBI U
MJIK04.02 Pa3paboTka mporpaMMHOI0 00ecTieueHus JIjIsl BCTPAauBAEMbIX CUCTEM

1. Iloustue BCTpaHBaCMOﬁ CHCTCMBHI. HpI/IMCHeHl/Ie BCTpanBACMbIX CHCTCM.
I/ICTOpI/IH Pa3BUTHA BCTPAUBACMBIX CHUCTCM.

2. Bapuantel BUC s mocTpoeHus NEHTPAIbHOM YaCTH BCTPAUBAEMBIX CHCTEM:
MHUKporpoueccop,  Mukpokonrtpoiep,  ASIC, IINIMC.  CpaBHurenbHas
XapaKTEepUCTHUKA.

3. Paznuuus B IOCTPOEHUH CUCTEMBI yIIpaBiIeHHs Ha 0a3e MUKpOIpoleccopa U Ha
0a3e MUKpOKOHTposiepa. CocTaB KOMIIOHEHTOB TUIIOBOIO MUKPOKOHTPOJLIEPA.

4. ConpOTHBIICHHS TOATSKKH, IPOTPAaMMHBIC U amllapaTHBIE METOJbI YCTPAHCHUS
npebesra

5. Metoabl aHasIoro-1MPpoBOro npeodpa3zoBaHusi HA MUKPOKOHTPOJLIEpax
6. MeTonbl TeHepalyy aHaJOTOBBIX CUTHAJIOB HA MUKPOKOHTPOJIIEPax

7. TaiimepHasi ceKIMsi MUKPOKOHTpOJIIEpOB ceMericTBa STM32

8. Meroas! renepannu HIMM Ha MukpokoHTposuiepax cemenicrea STM32

9. MeTonbl 3ByKOre€Hepalui Ha MUKPOKOHTPOJIEpPaX, YCUIATEIN MOIIHOCTH

10. Bungel  osnektpoaBUTaTreNed M CHOCOOBI  YNpaBieHUsS  HUMHU B
MUKPOKOHTPOJUIPHBIX CUCTEMAX

11. MeToasl HEMPEPHIBHOTO PETYIUPOBAHUS HA MUKPOKOHTPOJIEpax
12.AcunxpoHHas nepenayda naHHbix, npotokon UART
13.CunxponHas nepegava AaHHbIX, mpoTokoiisl SPI, 12C
14.BapuaHTbl OpraHu3aiyy TOnojaoruu it pabotsl ¢ SPI

15.Metoas! nepenauun nanHbix yepe3 MK-kanan
8



16.I"anpBaHMYECKas pa3BA3Ka, METOAbI Pa3BSI3KH CUTHAJIOB U IUTAHUS
17.0cobeHHOCTH MUKPOKOHTPOJIIEpOB ceMerictBa STM32
18. Crpaterun pa3pabOTKu IPOrPaMMHBIX CPEJICTB U CUCTEM.

19. Cucrema peanbHoro BpeMeHH. IIpuHIUNIUATBHOE OTIWYME OOBIYHBIX
MH()OPMALMOHHBIX CHCTEM OT cucteM peanbHoro BpeMeHu (CPB). Cucrema
MSATKOT'O peanbHOro BpeMeHH. CUcTemMa KeCTKOr0 peaJbHOT0 BPEMEHHU.

20. Berpoennas (unu BcTpanBaemasi) cuctema (BC). Kareropun BC. Ilpumepst
BCTPAUBAEMBIX CUCTEM.

21. PactipenenienHasi BCTpOEHHAsI CUCTEMA.

22. MoaynbHbI puHUMI opranu3anuu mnporeccopa BBC. TunoBas crpykrypa
npoueccopa Uil BctpanBaeMbIx cucteM. [Iponeccopnoe spo.

23. Opranu3zanusi IpepbIBAaHUN B YNPABJISAIONIMX Opoieccopax. Moaynu namMmsTu.
ITopTel BBOAA-BBIBOJA.

24. Ceresble unrepdericel BC.

25. OcobenHocTr opranu3anuu u ucnoiab3oBanus BBC. Bmusaue ocobeHHOCTEH
anmnapatHoro obecrneuenus BBC na opranuzanuto I10.

26. BapuanTts! opranuzanuu [10 BBC.

27. Crunp  OporpaMMHpOBaHUs,  MOJENb  BbIUMCIEHUH,  miatdopma.
Knaccudukanusa cruneir nporpammupoBanus. CTuiab, METOJ, METOIOJIOTHS,
METO/IMKA.

28. Pa3pa60TKa BCTPOCHHBIX CUCTCM C UCITIOJIb30BAHUCM MOICIIN BBIYKCJICHUH.

29. JlanHble, MOTOK JaHHBIX, HH(poOpManus, mporecc. IloTokoBas Mojeb
BBIUMCIICHUU. JlpnarpamMma mOTOKOB yIpasieHus. lIpuMeHeHHne 1OTOKOBBIX
Mozelel Ha npakTuke. [IpoGaeMbl peanu3anuy MOTOKOBBIX MOJIEIIEH.

30. KoMnmumATops! S36IKOB BBICOKOTO ypoBHA. KoMmuiaTop m tpaHciiaTop. A3bIk
nporpammupoBanus Cu. Kommepyeckue KOMIUISTOPHI.



TpeboBanus k 1uddepeHIIUPOBAHHOMY 3a4eTy 0 Y4eOHOH U (1Jin)

NPOU3BOACTBEHHOM NMPAKTUKE
TpedoBanus k 1udpepeHIIUPOBAHHOMY 3a4€eTy 0 Y4eOHOH NPAKTHKE

[lenpro OIEHKM TO Y4yeOHON MpaKTUKE SIBISETCS YCTAHOBJICHUE CTEIICHU

OCBOCHMS ITPAKTUYECKOTO OIbITA U YMEHHM.

HuddepenurpoBanHblii 3a4eT MO y4eOHOM MpaKkTUKE BBICTABISETCS Ha
OCHOBaHUU JTAHHBIX aTTECTAllMOHHOT O JUCTa (XapakTepucTUKu
Npo¢eCCUOHAIBHON AESITEIbHOCTH OOYy4arolerocss Ha MPAKTUKE) C YKa3aHUEM:
BUJIOB padOT, BBIMOJIHEHHBIX OO0yYarolmIMMCS BO BpeMsi MpPAaKTHKH, UX 00beMa,
Ka4yecTBa BBIMOJIHEHUS] B COOTBETCTBUU C TEXHOJIOTHEW M (MJM) TpeOOBaHUSIMU

OpraHu3alyu, B KOTOPOM MPOXOAHIIA IPAKTUKA
dopma aTTeCTAIlMOHHOIO JINCTA

(xapakTepucTuka MpPOPECCHOHATLHON JESITEIbHOCTH OOYYarolIerocsi BO BpeMs

y4eOHOU MPAKTUKH )

ATTEeCTALMOHHBIN JIUCT
no y4e0Hoit npaktuxke 1IM04 IIporpammupoBaHne BCTPaAaUuBaeMbIX CUCTEM €
HCIMO0JIb30BAHMEM HHTErPHUPOBAHHBIX Cpe pa3padoTKu

(®.N.0. cryaenra)

2. AIIOY VP «TPUT umenu A.B. BockpeceHCKOro»

(HanMeHOBaHME y4eOHOTO 3aBEICHHUS)

09.02.01 «KoMNbIOTEPHBIE CUCTEMBI U KOMILIEKCHI»
(cTrenmambHOCTB)

3. MecTo npoBeieHus IPaKTHKH

( HaMMeHOBaHWE OpPTaHU3alUU IOPUIUYECKUN apec)

4. Cpoku NpoBeJIeHUS PAKTUKU

5. KonnuecTBO yacos 72

6. Buapl 1 00beM paboT, BBITIOJHEHHBIX 00YUYaIOIMUMCS BO BpeMsl YUEOHOU TMPaKTUKH

Ne Bunbt pabot Konp! mpoBepsieMbIx Ob6Bvem KauecTBO BBIIOJIHEHHBIX
/I pe3yIbTaTOB pabot pabort (0auisl)
(IIK, T10, ¥) (gacer) Makcu- Pesynprar

MaJIbHOC
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KOJIMYECTBO
0aJIoB

5.KagecTtBo BBIMONHEHUS PAa0OT B COOTBETCTBHM C TEXHOJNOTHEH W (Win) TpeOOBaHUSIMH

OpraHu3alyH, B KOTOPOH Ipoxoausa
IIPaKTHKa
« » 2023 r. PykoBoauTens NpakTUKH /

M1 OTBETCTBEHHOE JIUIIO OpraHu3aluu /

Kpurepun oneHuBanus

Ouenka o 5-
«5» «“4» «3» 2»
OaJUILHOI IIKAJIE

Onenka o 100-

91-100 81-90 71-80 Menee 70
OaJUILHOI HIKAJIE
Bepb6anpHas yaosneTrBopu | HeynosierBoput
OTJIMYHO XOpOIIIO
OLICHKA TEJIBHO €JIbHO

HuddepennmpoBaHHblil 3a4eT MO y4eOHOW MPAKTUKE CUUTACTCS CHAHHBIM, €CIH

oOyuaromuiics Habupaet 71-100 Gasos.

TpeooBanuss Kk auP@PepeHIUPOBAHHOMY 3a4eTy M0 TMPOU3BOACTBEHHOM

NpaKkTHKe

HCHBIO OLICHKHU IIO HpOHSBO}ICTBeHHOﬁ IMPAKTHUKE SABJIACTCA YCTAHOBJICHUC

CTEIMEHU OCBOCHUS TPOPECCUOHATIBHBIX U OOIIUX KOMITETCHITUH.

HuddepeHurpoBanHblii  3aueT MO  NPOU3BOJACTBEHHOW  IPaKTUKE
BBICTABJISIETCS. HA OCHOBAaHUHU JAHHBIX aTTECTALIMOHHOTO JINCTA (XapaKTEPUCTUKU
npo¢eCCUOHAIBHON AESITEIbHOCTH OOy4arollerocss Ha MPAKTUKE) C YKa3aHHEM:
BUJIOB PaOOT, BBINOJHEHHBIX OOYyYarolMMCs BO BpeMsl IMpPaKTUKH, UX 00beMma,
KayecTBa BBINOJHEHHsS] B COOTBETCTBUM C TEXHOJIOTMEW W (Win) TpeOOBaHUSIMHU

OpraHu3alry, B KOTOPOU MPOXOuiia MPaKTHKA.
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dopma aTTeCTAIMOHHOIO JINCTA

(xapakTepucTuka MpOPECCHOHATILHON ESITeIbHOCTH OOYy4Yarolierocsi BO BpeMs

MIPOU3BOJICTBEHHOMN MTPAKTHKH)

ATTeCTAMOHHBIN JINCT

1o npoussoacreeHHoi npakruxke [IM04 IIporpammupoBaHie BCTPAaUBaeMbIX

CUCTEM C UCITOJb30BAHUEM HHTCTPUPOBAHHBIX CPEa paspaﬁoTKn

(®.1.0. crynenTa)

2. AIIOY VP «TPUT um.A.B.BockpeceHCKOro»

(HamMeHoBaHWe y4eOHOTO 3aBEICHUS)
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Kpurepuu oueHuBanus
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91-100 81-90 71-80 Memnee 70
OaNTbHOM 1IKale
Bepb6anbHas Heynonersopur
yIIOBJICTBOPH
OLiCHKa OTJIMYIHO XOPOILO ©
TETHHO
JBHO

HuddepennmpoBaHHbIid 3a4eT MO YYeOHONW MPAKTUKE CUUTACTCS CHAHHBIM, €CIH

oOyuaromuiics Habupaet 71-100 Gasnos.

Kpannduxkanuonnsliii 3x3amen no I[IM 04 IIporpammupoBanme
BCTPAUBaeMbIX CUCTEM € HCIOJIb30BAHMEM HHTErPUPOBAHHBIX Cpel

pa3padoTKM.

KBanudukannoHHbIM 3K3aMEH BBIMOJIHAETCS MO TpHUHIMMNAM, (GopMary u

KpuTCpusaAM ACMOHCTPALIMOHHOI'O0 J3K3aMCHa II0 KOMIICTCHIWH ((3JI€KTpOHI/IKa>>

Moyib «lIporpaMMupoBaHK€e NEKTPOHHBIX YCTPOUCTBY.

Texnuueckue TpeOOBaHUS.

1. Habop

MUKPOKOHTPOJUIEPOB

JJIA

cOopKH,

IPOrpaMMUPOBAHUS

STM32

u HN3Yy4YCHUA

"IIporpaMMHO-METOIUYECKUM

KOMIUIEKC 10 KOMITeTeHIH "DnekTponuka" (7).

2. Pabouee mecto ¢ IIK u ycranoBnennbsiMm Ha Hem [IO0 STM32 Cube

IDE.(7m).

3aganmue.

CryneHT pmoipkeH pa3paboTaTh W OTJIQJAWTh MPOTPAMMYy Ha  S3BIKE

nporpamMmmupoBanuss  C s

BCTPauBacMOu

CHUCTEMBI C

HUCIIOJBb30BAHUEM

CHeUaIu3upPOBaHHON UHTErPUPOBAHHOM cpelibl pa3padoTku (IDE).
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BceTrpanBaembiM MUKpPOIPOLIECCOPHBIM yIipaBiisitoiuM yctporicteom (MCU)
MOTYT ObITh MUKPOKOHTpoIiepbl STM32 Ha ocHoBe apxutekTypbl ARM Cortex
MO, ARM Cortex M0+, ARM Cortex M3, ARM Cortex M4F, ARM Cortex M7F.

CrneumansHple MaTepuayibl W (WiIM) cOeruUKAM  TPOU3BOIUTEIIS,
HeoOxoauMble CTyZieHTaM /Ui BBITIOJIHEHUST JK3aMEHAIMOHHOTO 3aJjaHusl, OyIyT
IIPENOCTABJIEHBI HA DK3aMEHE.

[Tporpamma Oyxaet Tosbko Ha s3bike C. Pa3zpaboTka accemOsiepHBIX BCTAaBOK
y4aCTHUKAMU HE JIOMYCKaeTCs.

OueHka pe3yibTaTOB  BBIMIOJHEHUS KOHKYPCHOTO  3aJlaHUSl  MOXET
IPOU3BOIUTHCS TOJIBKO MO (YHKIIMOHATBHOCTH BCTpauBaeMou cuctembl. [Ipsmas
OllcHKAa (PYHKIIMOHAJIILHOCTH IO TEKCTY MPOrpaMMbl HE JoIyckaeTcs. Bo3moxkHa
OILIEHKA TOJIBKO CTUJIS POTPAMMUPOBAHUSI.

Ecim B 3agaHme BXOAUT KOMIUICKCHBIM BHEIIHMKM KOMIIOHEHT, €ro
TEXHUYECKasi JOKYMEHTalusi OyJleT MpeocTaBieHa Ha HK3aMeHe. Tak ke MOryT
ObITh ~ MPEJOCTABIICHbl  JOMOJHUTENIbHBIE  IpOrpaMMHbIE  OHOIHMOTEKH.
PexomennoBano ucnons3oBaTh CubelDE — BuzyanbHbIil rpadudeckuii peakTop
JUTsE KOHQUTYPUPOBAHKUS MUKPOKOHTPOJUIEpOB ceMerictBa STM32, mo3Boststronuit
reHepupoBaTh KOJ Ha OCHOBe s3bika C, HCHONB3ys A 9TOTO Tpaduueckue
MTOMOIITHUKH.

Jns  BbIMOJIHEHUST  DK3aMEHALIMOHHOTO  3aJaHus  CTYAEHTYy Oyner
MPEAOCTaBIEH 3aBEIOMO pPabOTOCIIOCOOHBIM TECTOBBIM 00paszel BCTpauBaeMOM
cucteMbl.  M3MeHeHME B DJIGKTPUYECKOM  CXeME€ MpU  BBINOJHEHUU
AK3aMEHAI[MOHHOTO 3aJiaHusl HE JIOMyCKAeTCs, 3a MCKIIOYEHUEM KOMMYTAalUU,
IPEAYCMOTPEHHON pa3pabOTIYMKOM SK3aMEHAIIMOHHOTO 3aaHusl.

Jlns neMoHCTparuu paboToCIIOCOOHOCTH TECTOBOIO0 00pa3lia BCTpanBaeMom
CUCTEMBI Pa3pabOTUYHMK JOJDKEH MPEJOCTaBUTh JIEMOHCTPAIIMOHHYIO TPOIIMBKY.
[TpommBKka OMKHA MCIOJIB30BATHCS CTYJIEHTAMH MJIs JEMOHCTpAIMU AKCIEpTam
anmapaTHBIX HEUCIPABHOCTEH, KOTOPHIE MOTYT BO3HUKHYTH B IPOIIECCE PAOOTHI.

JlaHHBIMT MOIyJb COCTOMT M3 3 »TamoB. PacnpeneneHue BpeMeHHW Ha

BBITITOJIHCHUE OTACIIBHBIX OTAIIOB CTYI[CHT IMPONU3BOANT CaAMOCTOATCIIBHO.
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Ha stane El crygenTty HeoOxoammo paspabotarh ¢aiiabl OMOIMOTEK st
aBTOMAaTU3alMKd (QYHKIMM, oInpenenaeHHbIX pa3paboTuukoMm 3anaHus. CocraB U
CTpYKTypa (ailioB OMONMOTEKHU, a Takxke UHTEpPerchl (QyHKIUMN, TOJKHBI OBITH
OIPEJIENICHBI B TEKCTE DK3aMEHALMOHHOIO 3a/1aHMS.

OYHKIIMOHAILHOCTh ~ NPOEKTHUPYEeMOM  OMONIMOTEKH  JOJKHA  OBITh
HaIlpaBJieHa Ha YNpaBJieHUE BHEIIHEW UM BHYTpPEHHEN nepudepun BCTpanBaeMoi
CUCTEMBI: TUCILIEH, UHTep(dechl UGPOBBIX AATYUKOB, CONMPSHKEHUE aHAIOTOBBIX
JaTYUKOB C wucHoJib3oBaHueM BcTpoeHHoro Allll, ympaBieHue BHEIIHUMHU
WCIOJIHUTEIbHBIMU MEXaHU3MaMHU C HUCIHOJb30BaHuEeM curHaioB LIIVM, u tomy
o 100HOE.

Crynenty Oyner mpeAocTaBlieHa 3aroTOBKAa  MPOEKTa, YacTHUYHO
uCIob3yromias GyHKIMU pa3padbaTeiBaeMoil OMOINOTEKH.

Yactb OMONMMOTEYHBIX (YHKUMNA, peanu3alusi KOTOPBIX TpeOyeT BBICOKUX
3aTpaT BpEMEHHM, HO 0€3 KOTOpbIX HEBO3MOXHA peaiu3anus (QyHKUIUH,
npenycMOTpeHHbIX KOHKYpCHBIM 3alaHueM, MOXET ObITh TIpelocTaBiIeHa
Pa3paboTunkoM 5sK3aMeHallMOHHOTO 3aaanus. llpumep Takux  QyHKIMIL:
VMHULMAIN3alHs] HadyaJIbHOTO COCTOSIHMS JUCIUIEEB, NAaTYMKOB U MHKPOCXEM C
BBICOKOM CTEMEHbI0 MHTErPallMK, HACTPOMKAa KOMMYHHUKAIIMOHHBIX MHTEpQEiicoB
MEXAY MUKPOKOHTPOJUJIEPOM U BHELIHEHN nepudepueii, u mpoyee.

JUIsi OUEHKH pPEe3yJbTaTOB BBITOJHEHHUS OK3aMEHAMOHHOIO 3a/laHHsl Ha
JTAHHOM JTare, pa3padOoT4YUK JOJKEH MPEJIOCTaBUTh CHEIUATbHBIA ATAJIOHHBIN
MPOEKT MpOrpaMMHOro oOecreyeHus. B HeM JOKHO OBITh peanru30BaHO
IPOrpaMMHOE OKpYKEHHUE TUISt JEMOHCTpalUn paboTocrocoOHOCTH
OMOMMOTEUHBIX PYHKIUH.

BreimonHeHHas CTyJIeHTOM OHONHMOTEKa IS IPOBEPKH JOJDKHA OBITh
MHTETPUpPOBaHa B 3TAJOHHBIN MPOEKT. DTATIOHHBIN NMPOEKT OyIET CKOMIIMINPOBAH
Y MPOIINT IKCIIEPTaMU B TECTOBBII 00pasel] BcTpanBaemMon cucteMsl. [locie yero

OyneT oreHeHa (PyHKITMOHAIBHOCTh BCTPAaUBA€MON CUCTEMBI.
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Ha »srtane E2 cryaenty OyneT mnpenocTaBiieHa 3aroTOoBKa IPOEKTa C
YaCTUYHO  OTCYTCTBYIOIIEH  (YHKIMOHAJIbHOCTBIO, KOTOPYIO  HEO0OXOJIHMMO
BOCCTAHOBUTH COIJIACHO TPEOOBAHMAM DK3aMEHALIMOHHOTO 3a/JaHUS.

Henocratomue (QyHKIMM NporpaMmbl  JOJDKHBI  OMHMCHIBATh  JIOTHKY
yIOpaBJIeHUs] BCTpauBaeMoil cucteMbl. B3ammopeiictBue c mnepudepueit MoxKeT
MIPOUCXOIUTH TOJIBKO Y€pe3 rOTOBbIE OMOIMOTEKH TPOrPAMMHOIO KOJIA.

Onenka  pe3yibTaToB  pabOTHI OCYLIECTBJISIETCS  TOJIBKO 1o
(YHKIHOHATBHOCTH BCTPAUBAEMOU CUCTEMBI.

Jlis OLEeHKH pe3yJbTaToB pabdOThl MOKET OBbITh HMCHOJIb30BaH TECTOBBIN
oOpasel] BCTpauBaeMOM CHUCTEMBI, MPOLIUTHIA CTYJIEHTOM B KOHKYPCHOE BpeMs,
an00 OMHApHBIN (ailll TPOUIMBKH, MPEIOCTABIECHHBIM CTYACHTOM M IMPOIIUTHIA
AKCIEPTaMU B 3TAJOHHBII 00pasel] BCTpauBaeMON CUCTEMBI.

Ha »tane E3 crynenty OyaeT mpeaocTaBieH 3aBEPIICHHBIA IPOEKT
IIPOTPaMMBbl, B KOTOPOM MOTYT COAEPKATHCA AITOPUTMUYECKUE WIA JOTUYECKUE
omnOku. OMMOKY CUHTAKCHCA HE A0IYCKaOTCS.

3ajadeil CTyleHTa SIBISETCS BBINOJHEHUE NPOBEPKU COOTBETCTBUSL MEXKIY
pEeanIbHBIM U 0KMAAEMBIM ITOBEICHUEM BCTPAUBAEMOM CUCTEMBI.

B pesynbpraTe BBINOIHEHMS HK3aMEHALIMOHHOIO 3aJaHUs JOJDKEH ObITh
MIPEIOCTABIEH OTYET O BBIBIEHHBIX HECOOTBETCTBUAX. Jlnsi 00OCHOBaHHUS
BBISIBJICHHBIX HECOOTBETCTBUH MOTYT OBITh HCIOJB30BaHbl HM3MEPUTEIbHBIC
puoOOpsI U 000PYIOBAHUE.

3anauyu, npenoctanisiemble CTyaeHTaM, Ha TpeX d3Tanax MOryT ObITh He
CBSI3aHbI MEXKIY COOOI1.

MakcuManbHOE KOJIMUeCTBO 0aJlIoB 3a J[eMOHCTpallMOHHBIN SKk3aMeH 12.

[lo pesynpraram BBIIOJHEHUSA 33JaHUW JEMOHCTPALMOHHOTO JK3aMeHa
MOXXET OBITh MPHMEHEHa CXeMa TepeBojaa 0auioB B OIEHKH IO MATHOAUIHBHOM
HIKaJIe.

Pexomennyemass cxema 1epeBoja PeE3ydabTaTOB  AEMOHCTPALMOHHOIO

HK3aMeHa B MATUOAIUTBHYIO LIKATY.

OneHka 2» «3» «“y» «5»
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Otnomienne  monyudensnoro | 0,00% - | 20,00% - | 40,00% - | 70,00% -
KOJIMYeCTBa O0ayuIoB K|19,99% |39,99% | 69,99% 100,00%
MaKCUMaJIbHO BO3MOKHOMY

(B mpo1ieHTax)

Bpems Ha npoxoskJieHue 3K3aMeHa 3 yaca.
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