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OO01He MoJI0KeHus

@®ony oneHounbix cpeacts (POC) nmnpepHasHaueH [yis KOHTPOJISS U OL€HKU
oOpa3oBaTe/NbHBIX ~ JOCTM)KEHUM  00ydYarol[uXCs, OCBOUBLIMX  TPOTPaMMy
npodecCUOHaTLHOTO MOAYIS

IIMO04 ITporpaMMHupOBaHue BCTpavBaeMbIX CUCTEM C MCII0/Ib30BaHVeM
WHTErpUpOBaHHbBIX Cpe[| pa3paboTku

@OC BK/IIOYAKOT KOHTPOJIbHO-OLIeHOUHbIe ¥ KOHTPOJIbHO-U3MepUTe/IbHbIe
MaTepHaJbl J1Jisl TIPOBeeHHUs] BXOJHOT 0, UTOrOBOI0 KOHTPOJISI U POMEXXYTOYHOU
aTTeCTaLiu.

@®OC pa3paboTaH Ha OCHOBaHUH

- IPUMEPHOU NPOrpaMMbl Npo¢eCcCUOHATbHOIO MOAYIS;

- paboueii mporpaMmbl TPOQeCCHOHATBLHOTO MOZY/ISL.

1. ITacmopT OL}eHOYHBIX CPe/JCTB

B pe3ysnbTrare KOHTPO/JSI U OLIEHKM MO MO TPO(ecCUOHAaTLHOMY MOAYJIH0

OCYI1leCTB/ISIETCSI KOMIJIEKCHAsi MPOBepKa ciaeAyroiux ymeHnui (Y) u 3Hanui (3):

Copep>kanue 00yueHust XapakTeprcTHUKa OCHOBHBIX BU/IOB
yueOHOM esaTe/TbHOCTH CTYJeHTOB
(Ha ypoBHe yueOHBIX [IeMCTBUI)

M/IK 04.01 MUKPOKOHTpPOJ/IEPHI U - MIPaBUWIbHO TMHCATh MPOrPaMMHbIN KO/ C
BCTpaviBaeMble CHCTEMBbI WCII0/Ib30BaHMEM SI3bIKOB
MPOrpaMMUPOBaHUS;

- MPaBUWIbHO O(POPMJISITH TIPOTPAMMHBIM
KO/ B COOTBETCTBUM C yCTaHOBIEHHBIMU
TpebOBaHUSIMY;

- BEPHO OCYILL[eCTBJISITh TPOBEPKY U
0TJIa[IKy MPOrPaMMHOTI0 KO/1a;

- BEPHO COCTABJISITh NPOrPaMMbI Ha SI3bIKe
MPOrpaMMUPOBaHUs [/ BCTpaUBaeMbIX
CUCTEM;

- MPaBUWJIbHO MPUMEHSITh CTaHAapTHBIE
aJTOPUTMOB U KOHCTPYKLIMH SI3bIKa
MpOrpaMMHUPOBaHMUS;

- TIPaBU/IbHO BbIOMPATh MUKPOKOHTPOJITIED
Jl/Is1 KOHKPETHOM 3a/lauM BCTpauBaeMou
CUCTEMBI;

- TIPaBU/IbHO BBITIOHATH TpeOOBaHUs
TeXHUYECKOTO0 3a/IaHUsl 110
MPOrpaMMUPOBaHKIO BCTPaBaeMbIX
CUCTEM;

- IPABUJ/ILHO OMpe/ie/iATh Ha3HauUeHUe U




TIPUHLIUIIA [IeVCTBYS COCTaBHBIX OJIOKOB
MIIC 1 uX pexumoB;

- BEPHO OMpeJie/saTh COCTaB
MUKPOKOHTPOJI/Iepa, Ha3HaueHue ero
(GyHKLMOHAIbHBIX O/I0KOB;

- TPaBU/IbHO UCTI0/Ib30BaTh CUHTAKCUC U
OCHOBHbIe KOHCTPYKLIUH S13bIKa
NIpOrpaMMKPOBaHUs [ BCTpauBaeMou
CUCTEMBI;

- IPaBU/IbHO TIOHUMAThb CTPYKTYPY
THUTIOBOM BCTPAaMBAeMOM CHCTEeMBI Ha Oa3ze
MUKPOKOHTPO/I/Iepa Y OpraHU3aL1io
TaKHUX CUCTEM;

- TIPAaBWIBHO BbIOMPATh METO/
MPOrpaMMHOM peanu3aliuy TUMTOBBIX
(yHKLMN yIIpaBIeHUS;

- TIPAaBWIBHO BLIOMPATH CIIOCO0
TMO/IK/IFOUeHUsT CTaHJaPTHBIX U
HeCTaH/lapTHBIX [TPOrPaMMHBIX
6ubmoTek mpu pa3paboTke
TIPOrpaMMHOr0 KoJia

M/IK 04.02 Pa3paboTka mporpaMMHOT0
obecrieueHus fijisi BCTPAUBAeMbIX CUCTEM

- NIpaBU/ILHO pa3pabaThiBaTh IIPOLEAYPbI
TIPOBEPKH paboTOCITOCOOHOCTH
TIPOrPaMMHOTO 00ecreueHus;

- TIPaBUJIbHO pa3pabaThiBaTh TECTOBBIE
HaOOpPBI JAHHBIX /IJ1s1 IPOTPAMMBI;

- TIPaBU/IbHO TIPOBO/IUTH MPOLEAYPhI
TECTUPOBAHHUSA U OT/IaJIKK BCTPAUBAaE€MbIX
cucTeM Ha 6a3e MUKPOKOHTPOJLJIEPOB;

- MMPaBU/IBHO OCYIIIECTB/ISATh peakKTOPUHT
Y ONTHMH3AaLIMI0 IPOrPAMMHOI0 KO/Ia 0/
TpeOOBaHMUS BCTPAaUBa€MOU CHCTEMBI;

- NMPaBH/IbHO HAXO/IUTh OLIMOKYU B
IIPOrpaMMHOM Ko/Ie /I BCTparBaeMoii
CUCTEMBI;

- BEPHO OL|€HUBATb CTEINeHU KPUTUUHOCTU
OIIMOOK B KO/Ie TIPOrPaMMBbl;

- TIPAaBUJILHO OTIPe/IeNIATh BUbI U
Ha3HaueHHe MMPOrpaMMHOI0 obecrieueHus
Ji71s1 pa3pabOTKH TTPOrPaMMHOTO
obecrieueHust /i BCTPaUBaeMbIX CUCTEM;
- MMPaBUIBHO TIPUMEHSATb METO/IbI
TEeCTUPOBAHUSA M CITOCOOBI OT/IaZIKU
BCTPAMBAEMbIX CUCTEM;

- BeDHO OIPe/Ie/ISITh MPUYMHBI
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HEeUCIIPaBHOCTel U BO3MOXXHBIX CO0eB
TIPOrpaMMHOr0 KOJia

2. Pacnpeje/ieHue TUNIOB KOHTPOJ/IbHBIX 33/laHUH 10 3/IeMeHTaM 3HaHUU U
yMeHUuM

OCHOBHOU 1]e/IblI0  OLIEHKM OCBOeHMUsi TmpodeccuoHanbHOro moayns 04
«IIporpammupoBaHue BCTPavBaeMbIX cucTeM C WCI0J/1b30BaHHeM
WHTETPUPOBAaHHBIX CpeJi pa3pabOoTKU» SIB/ISIETCS OlleHKa YMEeHUM U 3HaHWH.

OuLeHKa OCBOEHHWS YMEHUM W 3HAaHWMU OCYLeCTB/SETCS C HCI0Jb30BaHUEM
cyieayromyx (GopM ¥ MeTOA0B KOHTPOJISL: YCTHBIM OMPOC, TIOJITOTOBKA COOOIIeHHI
10 3aZlaHHON TeMe, BBIMOJTHEHWE TMPaKTUYeCKUX W KOHTPOJIbHBIX pabor,
TeCTUPOBaHHWe, CaMOCTOSITe/IbHbIE paOOThI, YCTHBIE OTBETHI.

3. 3ajaHusa Ajs oLleHKH 0CBoeHus npodeccuoHaabHOro Mmoay/is 04
«IIporpaMmMupoBaHue BCTPanBaeMbIX CHCTEM C MCI0/Ib30BaHUeM
HHTEerpUPOBAHHBIX CPeji pa3padoTKu»:

BxoaHOM KOHTPOJ/Ib
3apanue: [1MCbMeHHO OTBETUTH Ha BOIIPOCHI:
1. Apxutektypa OBM.
2. [IpencraBnenne nHpopmanyy B DBM.
3. CTpykrypa namsatu OBM.
4. Ilonsitie u Ha3HaueHue O3Y, I13Y.
5. YcTpoiicTBa BBOZa/BbIBO/Ia HH(POPMALUH.

6. Buzpl cucrem curciienust. [IpaBuia nepeBojja MH(OpPMALMM U3 OJHOM CUCTEMBI
CUMCJIEHHS B JPYTYIO.

7. Hasnauenuve AJIY u yCcTpoWCTBa yIipaB/eHUs.
8. ITonsaTne u HasHaueHue LJAIT u ALIIIL.

9. OcHoBHbIe Tpadryeckue 37ieMeHThI, UCT0JIb3yeMble MPU MOCTPoeHUH 0/10K-
cxeM. [IpaBusia moctpoeHus 6710K-CxeM.

10. OcHoBHble jiornyeckre GyHKIUU. VX ycroBHbIe 0603HaueHusl.

Kpurtepum onjeHNBaHUA:

«3» - BBITIOJTHEHME 3a/laHul 5-7;

«4» - BLIIO/IHEHKe 3ajlanuii 8-9; ¢




«5» - BBITNIOJTHEHHE BCeX 3a/IaHHM.

Py6exxHbIii KOHTPO,Ib noc/ie n3ydeHusa M/IK 04.01 MUKPOKOHTPOJ/L/IEPHI
BCTpauBaeMble CHCTeMBbI

1. Cbopka mpocTelIMx cxeM — MOAK/IIUeHHe CBeTOIMO0/Ia uepe3 COMpPOTUBJIEHHE,
TO/IK/TF0OUeHHe MOTeHIIMoOMeTpa.

2. ToakmoueHHe KHOMKKA K MHUKPOKOHTPOJIJIEPY, MPUMEHEHHe COIPOTHUBIEHHUH
TIOATSDKKA /IS YCTPAHEHHUSI «BHUCSIIIEro» KOHTaKTa, ITPUMEHeHHe arapaTHOM
dbunpTpaiu s 60pbObl ¢ Apebe3rom KHOMKU. Ilpexsaraercss pa3paboTtathb
CHCTEMY, 3a&KUTalollyl0 WIM racsifyi «bOOpTOBOM» CBETOAMOJ TPU KaXKIOM
TOC/IeIyOII[eM Ha)KaTUX Ha KHOTIKY.

3. CobpaTh cxeMy C (pOTOPe3UCTOPOM U CBETOJAUOJOM U JOOUTHCS MaKCUMaabHO
3¢ dbekTUBHOTO pacripesiesienysi paspeiieHuss ALITT 1o paboueMy Juaria3oHy
OCBell[eHHOCTH (oTope3ucTopa TyTeM ToJ0opa 3HaueHusi COIMPOTUBJIEHUS
noATsoKkU. [lpennaraetcs BbiBeCTU (OpMyJy /i1 ONTUMAaJbHOTO 3HaUeHUs
COTNPOTHBJIEHUS] TIOATSDKKA B 3aBUCHMOCTU OT MHUHUMMAJIbHOTO WU MaKCHMaJIbHOTO
3HaueHW COMpPOTHUBJIeHUs (hOTOpe3ucTopa.

4. Pa3paboraTh ABe mporpaMMbl: ITpeoOpa3oBaHHe TeKCTa, TojaBaemoro c ITK
yepe3 Serial, B Koz Mop3e, u rmnpeobpa3oBaHWe BBOJa C KHOIIKM B TEKCT,
nocbitaeMbii Ha TTK. Cucrema gyisi Habopa a3byku Mop3e Ha KHOTKe J0OJ/DKHA
WCTI0/Th30BaTh BHeEIIIHee TIpephiBaHUe, a KHOTIKA [J0/DKHA KOPPEeKTHO paboTtath Oe3
npebesra. ITlporpamma pssi BbiBola a3bykd Mop3e [o/DKHA MCTIOb30BaTh
rocJie/joBaTeIbHbIM UHTep(deiiC /s BBOJla CUMBOJIOB uepe3 BUpTyaibHbii COM-
ropt Ha [1IK.

5 PaccMoTpeTh coefiiHeHWe ABYX CHUCTEM, BBIIOJIHEHHBIX HA OT/eMbHBIX TIaTax,
TOCpPeICTBOM CBETOBOTO KaHana (cBeroauof-dotopesrctop). [lo >kenaHWIO
CTYZeHTOB BMeCTO a30yku Mop3e MOXKeT MCIO/b30BaThCs APYTON aHA/OrMUHBIMN
TIPOTOKOJI TIepeZiauyl JaHHBIX.

6. Cobpatb 4-6utHbiii LJAIT u3 conpoTtuBienuii B Buje R-2R u ucmosb30Bath ero
/11 BBIBOJA CHUHYCOWZAIBHBIX CWUTHA/NIOB 3BYKOBBIX 4YacToT. IIpezsaraercs
WCCeloBaTb NMPUMeHeHUe aHa/orOBbIX (DUIBTPOB [JIi UaCTUYHOTO TOZAABIEHUS
3¢ deKToB, BbI3BaHHBIX KBaHTOBaHUeM LIATI.

Kputepuu oneHuBaHuA:

«3» - BBINIOJTHEHWe 3a/1aHuN 3-4;

«4» - BBITIOJTHEHWe 3a/IaHUM 5; 6



«5» - BBITNIOJTHEHHE BCeX 3a/IaHHM.



HpOME)KyTOqHaH aTTeCTaliud B BH/l€¢ KOMIIVZIEKCHOI'0 3K3dM€EHAda

no M/IK 04.01 MukpokoHTpo/uiepsbl U BcTpauBaemslie cucrembl 1 M/IK 04.02
Pa3paboTka nmporpaMMHOro odecrnedeHus Jjisi BCTPAaUBaeMbIX CHCTEM

HTOroBblii KOHTPOJIb
[IpriMepHBIe BOTMPOCHI /11 KOMILJIEKCHOT'O K3aMeHa
1o M/1K04.01 MUKpOKOHTpPOJI/Iepbl ¥ BCTpavBaeMble CUCTEMbI U
M/IK04.02 Pa3paboTka mporpaMmmHoro obecriedeHus Jijisi BCTpauBaeMbIX CUCTEM

1. TlonstTe BcTpauBaeMou cucTembl. [IprMeHeHHe BCTpavBaeMbIX CHCTEM.
Vctopus pa3sBuTHs BCTpauBaeMbIX CUCTEM.

2. Bapuantel BUC g5 mocTpoeHusi LieHTPaJbHOM YaCTH BCTPavBaeMbIX CHCTEM:
MUKpOIIpoLjeccop,  MUKpokoHTposuiep,  ASIC, IIJIMC.  CpaBHuTe/bHas
XapakTepucTUKa.

3. Pa3nnuusi B MOCTPOEHUH CUCTeMbl yTIpaB/ieHusl Ha 6a3e MUKpOIpolieccopa U Ha
6a3e MUKpOKOHTposiepa. CocTaB KOMIIOHEHTOB TUTIOBOI'O MUKPOKOHTPOJL/IEpa.

4. CorpoTHB/IEHHs TIOATSHKKH, POrPaMMHBIE U aMllapaTHbIe METO/bI YCTPaHEeHHs
npebesra

5. MeTo/p1 aHasmoro-1ju¢poBoro rpeobpa3oBaHsi HA MUKPOKOHTPOJI/Iepax
6. MeTto/bl reHepari aHa/I0rOBbIX CUI'HA/IOB HA MUKPOKOHTpOJ/UIepax

7. TalimepHas CeKL1si MUKPOKOHTPOJIJIEPOB ceMelicTBa STM32

8. Metopapbl renepanyu [IIMIM Ha MUKPOKOHTpOJIIepax cemercTtBa STM32

9. Meto/b! 3ByKOreHeparjui Ha MUKPOKOHTPOJI/IepaXx, YCUIUTeIU MOLJHOCTU

10. Bwuapl  smekTpojBuraTene M CIOCOOBI  ympaBlIeHUS HWMH B
MHUKPOKOHTPOJIIPHBIX CUCTEMAaX

11. MeTo/b! HerpepbIBHOIO peryaMpoBaHUs Ha MUKPOKOHTpOJUIepax
12.AcuHXpOHHas nepefayda AaHHbIX, TPOTOKO UART
13.CuHXpOHHas Tepeaya JaHHbIX, TIPOTOKO/bLI SPI, [12C
14.BapuaHTbl OpraHu3aliuy TOMOI0TUH [i71si paboThl ¢ SPI

15.Metopp! niepenaur faHHbIX yepe3 MK-kaHas
8



16.I'anbBaHMYeCKast pa3Bs3Ka, MeTO/bl pa3BI3Ky CUTHA/IOB U ITUTaHUS
17.0cob6eHHOCT MUKPOKOHTPOJIJIEPOB ceMeiicTBa STM32
18. Ctpareruu pa3paboTKu IMPOrpaMMHBIX CPe/ICTB U CUCTEM.

19. Cucrema peanbHOro BpeMeHH. [IpUHIUMNMAMBHOE OT/IMUYMe OOBIYHBIX
VMH(OPMALMOHHBIX CHUCTeM OT cucteM peanbHoro Bpemenu (CPB). Cucrema
MSICKOTO peasibHOro BpeMeHU. CUCTeMa >KeCTKOr0 peajbHOr0 BDEMEHHU.

20. Bcrpoennasi (unu BctpauBaeMasi) cucteMa (BC). Karteropuu BC. Tlpumepsr
BCTPaWBaeMbIX CUCTEM.

21. PacripesiesieHHasi BCTpOeHHasi CUCTeMa.

22. Mopy/ibHBIM TIPUHLMIT OopraHu3anuu rpoueccopa BBC. TunoBas CTpyKTypa
TipoL{eccopa JJisi BcTparBaeMbIxX cucteM. [IporieccopHoe sizpo.

23. OpraHusaiys TpepbiBaHUM B YNPaB/SIOIUX Mpolieccopax. Moaynau namsiTH.
[TopTel BBOAA-BBIBOAA.

24. CeteBble unTepdeiicel BC.

25. Oco0eHHOCTH OpraHM3al[iy U UCIoab3oBaHus BBC. BiusHue ocobeHHOCTeH
anmapaTtHoro obecrieueHrss BBC Ha opraauzaruro I10.

26. BapuanTe! opranusanuu [10 BBC.

27. CTunb  mporpaMMUpOBaHMs,  MOZe/lb  BBIUMC/IEeHWM,  miaTdhopma.
Knaccudukaius crtuneid nporpaMMmupoBaHus. CTWab, MeTOZ, MeTO/O0JIOTUs,
MeTOJUKa.

28. Pa3paboTKa BCTPOEHHBIX CUCTEM C HUCITOTb30BaHUEM MOJIE/TA BBIUMCIEHHUH.

29. [JaHHble, TIOTOK [JaHHbIX, HWH(poOpMaLus, Tpouecc. IloTokoBas Mozesnb
BbIUMC/IeHWW. [JluarpamMma TIOTOKOB yripaBrieHHsi. [IprMeHeHHe TOTOKOBBIX
Mozienieli Ha ripakTrKe. [1pobieMbl peany3aljii MOTOKOBBIX MOZe/el.

30. KoMnuasTopsl S3bIKOB BBICOKOTO YPOBHS. KoMmuiasitop v TpaHCasTop. A3bIK
nporpammupoBanus Cu. KomMmMepueckrie KOMITUAISTOPHI.



TpeGoBauus K guddepeHIMPOBAHHOMY 3a4eTy 0 Y4e0HO#H U (H/IH)

NMPOM3BOJACTBEHHOU NMPAKTUKe
TpeboBanus K AuddepeHIUPOBAHHOMY 3aUeTy M0 y4eOHOH MPaKTHKe

L[EJ'IBI-O OLI€HKH TIIO y‘—IEGHDﬁ IMPpAaKTHUKE ABJIA€TCA YCTAdHOBJ/IEHWE CTETIEHU

O0CBO€HHsA MPAKTUYECKOI'O OITbITad U YMEHHﬁ.

IuddepeHIMPOBaHHbIN 3aueT M0 y4eOHOW IpaKTHKe BBICTaB/ISETCS Ha
OCHOBAHUU TAHHBIX aTTeCTALMOHHOTO JCTa (XapakKTepUCTUKH
npodecCrOHATBHON /1eTe/IbHOCTH O0YYarol[erocsi Ha TMpakTHKe) C YKa3aHHeM:
BUJIOB Pa0bOT, BBLITIOJIHEHHBIX OOYyUYalOIMMCS BO BpeMsl IPaKTUKH, WX 00BeMma,
KauecTBa BBITIOJIHEHHSI B COOTBETCTBUM C TeXHOJOTHed U (Wau) TpeOOBaHUAMU

OpraHM3dlIny, B KOTOPOﬁ TMpoXoaniia IMPpakKTHKa
(I)opMa dTTeCTAIIMOHHOI'0 JINCTA

(xapakTeprcTHKa TpodecCuoHanbHON /eaTebHOCTH 00yuaroIerocsi Bo BpeMs

yueOHOM MPaKTUKH)

ATTecTanjMoOHHbBIH JINCT
no yueoHo# npakTuke IIM04 IIporpaMmMupoBaHue BCTPAaUBaeMBbIX CHCTEM C
HCI0/Ib30BaHHeM HHTerPHPOBAHHbBIX cpeji pa3padoTku

(®.U.0. cryzenTa)

2. ATIOY ¥YP «TPUT umenu A.B. BockpeceHCKOro»

(HanMeHOBaHHe y4eOHOTO 3aBe/ieHusl)

09.02.01 «KoMITbIOTepPHBIE CUCTEMBI 1 KOMILJIEKCED»
(crieLiuaIbHOCTD)

3. MecTo npoBe/ieHys TPaKTUKU
( HaumMeHOBaHUe OpraHU3aluy IPUANUECKUH azipec)

4. Cpok# NpoBefieHus PaKTUKU

5. KomnuecTBO yacoB 72

6. Bugpl 1 06beM paboT, BBITIOTHEHHBIX 00yUaroIMCsl BO BpeMsi yueOHOW TTPaKTUKU

No Bugpl pabot Kogabl npoBepsiemMbIx O6Bem KauecTBO BBINOSTHEHHBIX
n/m pe3y/bTaToB pabot pabot (6abi)
(IIK, TIO, V) (uacer) Makcu- Pesynbrat

MaJIbHOe
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KOJINUeCTBO
0asioB

5.KauecTBo BbIMIONHEHUsT pabOT B COOTBETCTBUM C TeXHOMOTHeW u (Wiv) TpeOOBaHUSIMU

OpraHu3aLuy, B KOTOpOM MPOX0/In/Ia
MpaKkTHKa
« » 2023 r. PykoBoauTesb NPaKTUKU /

M OTBETCTBEHHOE JIMLIO0 OpraHu3aluu /

KpuTepuu onieHMBaHUA

Ouenka 110 5-
«5» «4» «3» «2»
Oa/UTbHOH I1IKaJIe

Ouenka no 100-

91-100 81-90 71-80 Menee 70
OasbHOM 11IKasie
BepbanbHast yaoByieTBopUu | HeyzmoBieTBopur
OT/IMYHO XOpOLLIO
OL|eHKa TeJIbHO eJIbHO

OuddepeHLIMpOBaHHbIN 3aueT MO yueOHOW MpaKTUKe CUMTAeTCs CAAHHBIM, eC/u

oOyuaroruiicst Habrpaer 71-100 6amnioB.

TpeGoBauusa K auddepeHIMPOBAHHOMY 3aueTy II0 HPOU3BO/ICTBEeHHON

MMpaKTHKe

].[EJ'IBI-O OLI€EHKU II0 HpOHBBOACTBEHHOﬁ IMpaKTHUKEe ABJIA€TCA YCTAdHOBJIEHHE

CTereHd OCBOeHHsI TTPO(eCCHOHATLHBIX U 00X KOMITeTeHIUH.

HuddepeHMpOBaHHBIM ~ 3aueT MO  MPOM3BOJACTBEHHOW  MPAaKTHKe
BBICTABJ/ISIETCS HA OCHOBAHWH JIAHHBIX aTTeCTallMOHHOIO JIUCTA (XapaKTepUCTUKU
npodeccroHaNbHON [/1esiTe/IbHOCTH 00y4Yarolerocsi Ha MpakTHKe) C YyKa3aHWeM:
BUZIOB Pa0OT, BBINIOJIHEHHBIX OOyuaromMMCs BO BpeMsi TPAaKTHUKW, UX 00BeMa,
KayecTBa BBITIOJIHEHHSI B COOTBETCTBUM C TeXHOJOTWeld U (W) TpeOOBaHUAMU

OpraHu3salyy, B KOTOPOW MPOX0/n/ia TTPaKTHKaA.
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®dopMa aTrTeCcTaliuOHHOr0 JIUCTA

(xapakTepucTHKa TNpogecCHOHaNbHON [ieaTeNbHOCTH 00ydYarolierocsi BO

TPOM3BO/CTBEHHOW MPAKTUKH )

ATTecTanjMoOHHbIH JINCT

BpeMs

no npou3BoAcTBeHHON npakTuke [IM04 ITporpaMmMupoBaHue BCTPauBaeMbIX

CHCTEM C MCI0/Ib30BaHHEM HHTerPUPOBAHHBIX Cpe/ Pa3padoTKu

(®.U.0. cryzenTa)

2. ATIOY ¥YP «TPUT um.A.B.BockpeceHCKOro»

(HauMeHOBaHUe yueOHOTO 3aBe/ieHus])

11.02.17 Pa3paboTKa 3/IeKTPOHHBIX YCTPOUCTB U CUCTEM

(crienaiBHOCTB)

3. MecTo nipoBe/ieHust MPaKTUKU

( HaMMeHOBaHMe OpraHu3alyy IPUAUUeCKUl aipec)

4. Cpoku nposezieHus rnpaktyku ¢ 06.02.23 o 01.03.23

5. KonmmuecTBo yacos 108

6. Bugpl 1 00beM paboT, BBITIOTHEHHBIX 00yUarOI[UMCsI BO BPeMsI POM3BO/CTBEHHOW TPAKTUKU

Ne Buzel paboT Kogp! ipoBepsiembIx O6bem KauecTBO BBINIO/IHEHHBIX
/i pe3y/bTaToB pabot pabort (6asbl)
(IK, T1O, ¥) (uacer) Makcu- Pesynbrar
MaJIbHOe
KOJIMYeCTBO
HasioB

5. KauecTBo BBINIO/IHEHUsI PabOT B COOTBETCTBUU C TEXHOJIOTHMEH U (W) TpebOBaHUSMM OpraHU3aL{iy, B

KOTOpPOM TIPOXOAN/Ia MPaKTHKa

« » 2023 r. PykoBoguTenb NpaKTUKH /

MIT OTBeTCTBEHHOE JIULO0 OpPraHu3aluu /
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Kpurepum orjeHUBaHUsA

OneHka 1o 5-

«5» «4» «3» «2»
Oa/ITbHOM IIKaste
Ouenka o 100-

91-100 81-90 71-80 Menee 70
Oa/ITbHOM I1IKaste
BepbanbHast HeypoBieTBoput
yI0BJIETBOPH
OLjeHKa OT/IMYHO XOPOILO €
TeIbHO
NTBHO

OuddepeHLIMpOBaHHbIN 3aueT MO yueOHON MpaKTUKe CUMTAaeTCs CAAHHBIM, eC/u

oOyuaroruiicss Habrpaer 71-100 6amioB.

KBanudukanuoHHbiM 3k3amMeH no [IM 04 [TporpammupoBaHue
BCTPaUBaeMbIX CHCTEM C HCI0/Ib30BaHHeM HHTerPHPOBAHHBIX CpPe

pa3padoTKu.

KBanuduKallMoHHbIA 3K3aMeH BBITIOJHSETCS 10 TpPUHIMIIAM, ¢opmaTy |

KputepudM OEMOHCTPAIIMOHHOTI'O 35K3dM€HAd I10 KOMIIETEHILIUH «BJ'IEKTPOHI/IKEI»

Moay/b «[IporpaMMuUpoBaHyie 3/1eKTPOHHBIX YCTPONCTBY.

TexHuueckue TpebOBaHUS.

1. HaGop

MUKDPOKOHTPOJIIEPOB

ISt

cOOpKH,

MPOrpaMMUPOBaHUS

STM32

nu HN3y4eHHA

"IIporpaMMHO-MeTOJUUeCKUM

KOMIIJIEKC TI0 KOMITeTeHI[UH " DieKTpoHUKa" (711T).

2. Pabouee mecto c IIK u ycraHoBneHHbIM Ha Hem [1O STM32 Cube

IDE.(71T).

3agaHue.

CrymeHT [o/bKeH pa3paboTaTh W OT/QUTh TMpPOTPaMMy Ha s3bIKe

nporpammupoBanusi C [/ BCTpaviBaeMoU

CHUcCteMbl C

HCII0/Ib30BaHUEM

CTielaTM3MPOBAHHON UHTerpupoBaHHOM cpe/ibl pa3paboTku (IDE).
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BcTpariBaeMbIM MMKPOIIPOLIECCOPHBIM YIIpaB/soOnMM ycrpoiictBom (MCU)
MOTYT ObITh MUKPOKOHTpOJ/IEPhl STM32 Ha ocHoBe apxuTeKTypbl ARM Cortex
MO, ARM Cortex M0+, ARM Cortex M3, ARM Cortex M4F, ARM Cortex M7F.

CreupanbHble MaTepuanbl W (WiM) crnelqudUKaluu  TIPOU3BOAUTEIIS,
HeobxoauMble CTy/leHTaM /IJIs1 BBITIOTHEHUs] DK3aMeHaI[MOHHOTO 3ajiaHusi, OyayT
IIpe/loCTaB/IeHbl Ha DK3aMeHe.

[Tporpamma Oyzet To/ibKO Ha s3biKe C. Pa3paboTka accem0/iepHBIX BCTaBOK
y4aCTHUKAMU He JI0MyCKaeTCs.

OueHKa pe3y/lbTaTOB  BBLITIOJIHEHWS KOHKYDPCHOTO  3aZIlaHUs  MOJKET
MIPOU3BOJUTHCS TOJIBKO MO (DYHKLIMOHATBLHOCTH BCTpanBaeMou cucTtembl. [Ipsimas
OLleHKa (PYHKIIMOHA/JLHOCTU M0 TEKCTY IMPOrpaMMbl He [OMycKaeTcsi. Bo3morkHa
OLleHKa TOJIbKO CTHJ/ISl TPOrPaMMUPOBAHUSI.

Ecniu B 3ajjlaHye BXOAMT KOMIIJIEKCHBIM BHEIITHUN KOMIIOHEHT, €ro
TeXHUYeCKasi OKyMeHTalust Oy/eT TpefocTaBieHa Ha 3K3ameHe. Tak >ke MOTYT
ObITb  TIpefiOCTaB/IeHbl  JOTIO/THUTE/IbHbIe  TIpOrpaMMHbBIe  OMOIHOTEKH.
PekomeHioBaHO ucrnonb3oBaTh CubelDE — Bu3yanbHbIM rpadyueckui pefakTop
[T KOHQUTYpUpPOBaHUSI MUKPOKOHTPOJIIEPOB ceMelicTBa STM32, 1103BOJISIONHH
reHepypoBaThb KOJ, Ha OCHOBe s3blka C, HWCMOMb3ysl AJi 3TOr0 rpaduueckue
TIOMOILHUAKH.

[yis  BbITIONIHEHHsT  OK3aMeHAllMOHHOTO  3aflaHus  CTyZeHTy  OyzeT
Tpe/ioCTaB/ieH 3aBeJjoMO paboTOCroCOOHBIM TeCcTOBbIM 0Opasel] BCTparWBaeMOM
cuctembl.  V3MeHeHuMe B 93/IeKTPUUECKOM  CXxeMe TIPU  BbITIOJIHEHUU
5K3aMeHal[MOHHOI0 3alaHUsl He [IOMyCKaeTCs, 3a WCK/IIYeHWeM KOMMYTalLuH,
TIpelyCMOTPEHHOM pa3pab0TUMKOM SK3aMeHAlIMOHHOTO 3a/IaHusl.

st peMoHCTpaly paboToCIIOCOOHOCTH TECTOBOr0 0Opa3iia BCTpauBaeMoi
CUCTeMbl DPa3pabOTUWK [O/DKeH TPeJoCTaBUTh [IeMOHCTPAI[MOHHYIO TIPOIIUBKY.
[TpommBKa [0/KHA UCTOJ/Ib30BAThCSI CTYJIEHTaMU /i1 JEMOHCTpAl[Kd SKCrepTam
anrapaTHBIX HEUCIIPABHOCTeM, KOTOPbie MOT'YT BO3HUKHYTh B TIpOIjecce paboThl.

HaHHbIM MOJy/lb COCTOMT M3 3 sTanoB. PacrpejeneHrve BpeMeHU Ha

BBITIO/IHEHHE OTJe/IbHBIX 3TAIlOB CTY,[LEHT MPpOXU3BOAUT CaAMOCTOATE/IBHO.
14



Ha stame E1 cryzenTty HeoOXxozumo pa3pabortarh Qaiiibl OMO/IMOTEK st
aBTOMaTH3aluyd (YHKLUM, oripefiesieHHbIX pa3paboTumkom 3ajaHusi. CocTaB U
CTpyKTypa (aiiyioB 6ubmoTekn, a Takke UHTepdeichl GYHKIUN, JO/DKHBI OBITH
oripe/ie/ieHbl B TeKCTe JK3aMeHallMOHHOTO 3a/IaHusl.

@OYHKI[MOHA/ILHOCTbL ~ TPOEKTUpyeMoW  OMO/MMOTeKW  JloJbKHa  ObITh
HaripaB/ieHa Ha yTipaB/ieHre BHelllHel WK BHyTpeHHel nepudepuy BCTparuBaeMou
CUCTeMbI: JWCIied, nHTepdelichl M(POBBIX JaTUMKOB, COTPsHKEHUe aHa/0rOBbIX
JaTUYMKOB C UCIO/Mb30BaHWeM BcTpoeHHoro AlIll, yripaBieHuWe BHEITHUMH
VICIIO/THUTEIbHBIMUA MeXaHW3MaMU C ucnosb3oBaHueMm curHasios MM, u tomy
rofo6Hoe.

Crygenty OyJeT Tipe[oCTaBjieHa 3aroTOBKAa TIPOEKTa, UYaCTUYHO
WCTIO/Tb3YHoIIast YHKIMK pa3pabaTbiBaeMoii OMOIMOTEKH.

Yactb 6uO/MMOTeUHBIX (PYHKI[MH, peanu3alids KOTOPHIX TpeOyeT BBICOKUX
3aTpaT BpeMeHH, HO 0e3 KOTOPBIX HeBO3MOKHa peanu3alus (GYHKIUH,
TpelyCMOTPeHHbIX KOHKYpCHBIM 3alaHheM, MOXKeT ObITb TpeJocTaB/eHa
Pa3paboTUMKOM  SK3aMeHAIlMOHHOTO 3a/laHusA. [IpuMep Takux (YHKIUH:
WHUIMA/IM3alds HavyaJbHOTO COCTOSTHWSI JUCTIIeeB, JaTYMKOB U MUKPOCXEM C
BBICOKOW CTelNeHbI0 MHTerpaijiy, HaCTpOMKa KOMMYHUKALIMOHHBIX WHTepdercoB
MeXXZly MUKPOKOHTPOJIJIEPOM M BHeLIHeM nepudepurei, U ripoyee.

[7is5 OlLIeHKW pe3y/IbTaTOB BBLITIOJHEHWS OK3aMeHAI[MOHHOTO 3aflaHus Ha
JAHHOM JTarie, pPa3pabOTUMK [IO/DKeH MpeJOCTaBUTh CIlelUa/bHbINA 3Ta/OHHbIN
MPOEKT TIPOrpaMMHOT0 obecrieueHus. B HeM [O/KHO OBITH peann30BaHO
TIPOrpaMMHOe OKpY’KeHHe s IeMOHCTpal[uu paboTocrocobHOCTH
O6ub/MOoTeUHBIX (QYHKITHA.

BrImoniHeHHast CTyAeHTOM OuOnMoTeka [jsi TIPOBEPKH [JIO/DKHA OBbITh
WMHTEerpyupoBaHa B 3Ta/IOHHbIN MPOEKT. JTaJlOHHBINA MPOEKT Oy/1eT CKOMITUIMPOBaH
Y TIPOIITUT SKCIIePTaMU B TeCTOBBIM 0Opa3el] BCTpavBaeMol crcteMbl. Iloce ero

Oyzet orjeHeHa (DYHKIIMOHA/ILHOCTh BCTPAaUBAae@MOU CHCTEMBI.
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Ha »srtame E2 cTygeHTy OyzeT mpegocTaBieHa 3aroTOBKAa TIPOEKTa C
YaCTUYHO  OTCYTCTBYyMOLeH  (YHKIMOHANBHOCTBIO, KOTOPYH  HeobXo[uMo
BOCCTaHOBUTH COTJIAaCHO TpeboBaHUSM DK3aMeHaLMOHHOTO 3a/JaHUsl.

Hepocraromiiie  (yHKIMM MpPOTpaMMbl  [JO/DKHBI ~ OTIMCHIBATh  JIOTHKY
yrpaB/ieHUs BCTpauBaeMol cucTeMbl. B3auMogeiicTBue c mepudepreli MoxeT
ITPOMCXO/IUTH TOIBKO Uepe3 roToBbIe OMOIMOTEKH ITPOrPAMMHOrO KO/Ia.

OruieHKa  pe3y/bTaToOB  pabOTbl  OCYIECTB/SIETCS  TOJBKO  TIO
(GYHKI[MOHATbHOCTH BCTPaBaeMOM CUCTEMBI.

[7is1 OlLleHKU pe3ynbTaTOB pabOThl MOKeT OBbITb WMCIOB30BaH TECTOBbIH
oOpasel] BCTpavBaeMOl CHCTeMbI, TIPOILIUTHIA CTY/leHTOM B KOHKYDCHOE BpeMms,
mibo OuHaApHBIM (aii/ MPOIIMBKY, TPeAOCTaB/IeHHbINA CTYJeHTOM U TPOIIUTHINA
9KCTIepTaMy B 3Ta/IOHHbIN 00Opas3el] BCTpauBaeMOU CHCTEMBI.

Ha »srtane E3 cTymeHty OyzeT TipefiocTaB/ieH 3aBepIlleHHbI TPOEKT
MIpOrpaMMbl, B KOTOPOM MOTYT COZIep>KaTbCsl a/JifOPUTMHUUECKHEe WIH JIOTHYeCcKue
oKy, OMMOKY CHHTAaKCHCa He Oy CKATCS.

3ajauell CTyJeHTa sIB/ISIeTCSl BBIMIOJIHEHWE TIPOBEPKH COOTBETCTBUSI MEXIY
peasibHbIM 1 0’KH/IaeMbIM TI0Be/IeHHeéM BCTPaBaeMOM CUCTEMBI.

B pe3ynbTaTe BBINOMHEHUs 3K3aMeHAl[MOHHOTO 3aZlaHUs JO0/DKeH ObITh
NpeZioCTaB/ieH OTUeT O BhISAB/IEHHBIX HECOOTBeTCTBUSX. [Iii 000CHOBaHUSsS
BBISIBJIEHHbIX HECOOTBETCTBHUH MOTYT OBITh HCIIO/Ib30BaHbl H3MepHUTe/bHbIe
nipubopkl 1 060pyZOBaHue.

3agaum, mipefocraBiseMble CTyleHTaM, Ha TpeX 3TaraX MOTYT ObITb He
CBSI3aHBI MEXKy COOOM.

MakcumanbHOe K0/In4ecTBO 0asoB 3a [leMOHCTpaLMOHHbBIN 5K3aMeH 12.

[To pe3ynbTaTaM BBIMIOHEHUs 3a/laHMAN JeMOHCTPALIMOHHOTO 3K3aMeHa
MOXXeT ObITh MpUMEHeHa Cxema TepeBofia 0Oa/IJIOB B OLIEHKU IO MSTHOA/IIBHOM
1IKase.

PekomeHiyeMasi Cxema TiepeBOZia pe3y/JbTaTOB J[eMOHCTPAI[MOHHOTO

5K3aMeHa B TIATUOA/UTBHYO IIKay.

OrneHka «2» «3» «4» «5»
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OtHowenve  nonyyeHHoro | 0,00% - | 20,00% - | 40,00% - | 70,00% -
KO/JIMuecTBa 0as1;10B K| 19,99% |39,99% | 69,99% 100,00%
MaKCHMMaJIbHO BO3MOXXHOMY

(B mpoLieHTax)

Bpewmsi Ha poxoyk/ieHHe 3K3aMeHa 3 uaca.
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