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@®oH/T OILIEHOUHBIX CPEACTB — 3TO COBOKYITHOCTb yueOHO-METOJUUeCKUX MaTepHasioB
(KOHTPOJIbHBIX 3a/laHUi, omucaHui ¢GoOpM U TIpolie/lyp), TNpeAHa3HaueHHbIX /i OLeHKU KauecTBa
0CBOEHUsT 00yUaroIIUMUCS JaHHOHW AUCIUIUTMHBI KaK YaCTW OCHOBHOM 00pa30oBaTe/TbHON MPOrPaMMBI.

Llesib — OLIEHUTH COOTBETCTBHE 3HAHWM, YMEHUW W YpPOBHs MPHUOOpPeTeHHBIX KOMITeTeHLUH,
00yyaroIuXcs 1e/IiM U TpeOOBaHUSIM OCHOBHOM 00pa30BaTe/bHOM MPOrpaMMbI B X0/l TIPOBE/IeHUS
TEeKYII[ero KOHTPOJISI ¥ IPOMEXKYTOUHOM aTTeCTal[|Hy.

OcHoBHasl 3a/jaua — 00eCreunTh OI[eHKY YPOBHSI C(HOPMHUPOBAHHOCTH OOIIEKY/bTYPHBIX M
npodecCUOHATBHBIX KOMITeTeHLIUM, TpUoOpeTaeMbIx OOydarolMMCs B COOTBETCTBUHM C ITUMHU
TpeOOBaHUSIMH.

KoHTponb 3HaHM 0Oyuarommxcsi TIPOBOJUTCS B (opMe TeKyIero KOHTPOJAsS W
MPOME)KYTOUHOM aTTecTaluu.

[lpu oueHuBaHuu (OTipefesieHUM) pe3yabTaTOB OCBOEHWS AUCLIMIUIMHBI TIPUMEHSIeTCs
TPaJULIMOHHAs CUCTeMa (3aUTeHO, He3auTeHO).

1 HaCHOPT (l)OH,E[a OLI€EHOYHbIX CPeACTB II0 JUCIIUITIJIHMHE

Kopg
Ne No KonTponupyemsle pa3jesnbl KOHTPO/TH- Jran (bOPMHPOBaH‘,HH HanmenoBanue
n/ | pasge (TeMBbI) AMCIUITHHBI pyemon KOHTPO/MpYEMOH OLIEHOYHOI'0
n J1a (pe3ysbTarhbl N0 pa3jeiam) Kommeren- KOMIIETErIHH CpeAcTBa
muu (uam (uu eé yacTH)
eé yacTu)
1 |1 Beegenue. HasHaueHue 1 IIK-3.2 JIeKIIMOHHBIE U OtueTsl 110
cocTaB cemelicTBa 32 CaMOCTOSITe/IbHEIe CaMOCTOsTe/IbHOU
pa3psiIHbIX MUKPOKOHTPOJI- 3aHSATHS 00yUarOIUXCs B pabore, 3auer
JlepoB CeMeliCTBa TeueHre yueOGHOTro
AT32UC3A. cemecTpa
2 |2 YHuBepcaabHbINA [IK-3.2 | JIeKuMOHHBIE, Oryeter 1o
KOHTPOJIIEP BBOZIA-BLIBO/IA MIPaKTUYeCKKe 1 E;g}‘(’;;z’;zg;;mp%m;
MUKPOKOHTpOJI/Iepa CaMOCTOSITe/IbHbIE saudT ’
cemerictBa AT32UC3 3aHSATHS 00yUarOIUXCS B
TeueHre yueOGHOTro
cemecTpa
3 |3 KonTponnep mnpepbiBaHuit [IK-3.2 | JIeKuMOHHBIE, Oryeter 1o
MHKPOKOHTPOJ/I/IEPA CeMeti- MIPaKTUYeCKKe 1 CaMOCTOATE/IBHOH M
crtBa AT32UC3 CaMOCTOATeJIbHbIe gfj;mqecm“ patore,
3aHSATHS 00yUarOIUXCS B
TeueHHe yuebHOTO
cemMecTpa
4 |4 Taiimep-CcYéTumnK [K-3.2 JIeK1MIOHHbIe, Oryete! 1o
MHKDPOKOHTpOJI/Iepa TIpaKTUUYeCKUe U CaMOCTOATE/bHOH M
cemeiictBa AT32UC3A CaMOCTOATeJIbHbIe gfjgﬂqecmﬂ pabore,
3aHSATHS 00yUarOIUXCS B
TeueHHe yuebHOTO
cemMecTpa
5 |5 [TocnenoBaTenbHbIN [1K-3.2 JIeK1|MOHHbIe, OryeTsl 1o
niepuQepuiiHbI  MHTEpGeic TIpaKTUUYeCKUe 1 CaMOCTOATENLHOH 1
(SPI) CaMOCTOAITe/IbHbIe :fj;mqecmﬂ patore,
3aHATHUS 00yYaroIUXCs B
TeueHre yueOHOTO
cemecTpa
6 |6 Amnanoro-1ju¢poBoit [MK-3.2 | JleKL|MOHHBIe, Oruetsi no 5
npeoOpa3oBaresib TIPaKTHUeCKKe U CaMOCTOSITE/IEHOM 1




MUKPOKOHTpPOJI/IEpa CaMOCTOATe/bHbIE MpaKTHYeCcKou paboTe,
cemeiictBa AT32UC3A 3aHATHA obyJaroIumxcs B | 339€T
TeueHre yueOHOTO
ceMmecTpa
7 |7 [Tudpo-aHanorosIi [MK-3.2 | JIeKI[MOHHBIE, OTueTh M0
et e | S
MHUKDPOKOHTpOJI/Iepa CaMOCTOsITe/TbHbIE saqit ’
cemetictBa AT32UC3. 3aHSATHS 00yUarOIINXCS B
TeueHre yueOHOTO
ceMmecTpa
8 |8 Menexep nuranug | IIK-3.2 JIeKIIMOHHBIE, OtueThl 10
MHKPOKOHTpO]’[]‘[epa HpaKTI/IIIECKI/Ie u CaMOCTOHTEﬂEHOfI nu
cemeiictBa AT32UC3A CaMOCTOsITe/TbHbIe NpAKTH4eCKoid pagore,

3QuéT
3aHSATHS 00yUarOIUXCS B

TeueHre yueOHOTrO

cemecTpa
9 |9 CuéTunk peansHoro | [IK-3.2 JIeKL[MOHHbIe U Ortuetkl 110
BpEMeHH, CTOPO>KEeBOM CaMOCTOSITe/TbHBIE CaMOCTOATe/IbHOMH
TaliMep, 1oc/ieloBaTe/TbHbIN 3aHSATHS 00yUarOIUXCs B pabore, 3auér
MOpPT  MHUKPOKOHTpOJIJiepa TeueHHe yuebHOTO
(USART) ceMelncCTBa ceMecTpa

AT32UC3.

2 @opMBI TeKyILero KOHTPOJIs

TekylMi KOHTPOJIb yCIIeBAEMOCTH TPOBOAMUTCS C LieJIbI0 OMpeZiesieHUs] CTeleHU YCBOEHMS
yueOHOTO MaTepuasia, CBOEBPEMEHHOTO BBISIBJIeHUs W YCTPAaHEHUS HEJOCTaTKOB B TIOATOTOBKE
00ydJaromuxcss ¥ TIPUHATUS He0OXOAUMBIX Mep T0 COBEpIIEHCTBOBAHUIO METOJAWKHU TIPerofiaBaHMsI
yueOHOM [UCIUTIJIMHBI, OpPTaHU3aliy PaboThl 00yUaroIuxcsl B Xo/ie yueOHBIX 3aHSITUN U OKa3aHUS UM
VHJMBU/IYaJbHON TIOMOILIU.

K KOHTponto Tekyier ycrieBaeMOCTH OTHOCSTCSI TPOBEpKa 3HaHWW, YMEHUM W HAaBbIKOB
00ydJaroIuXxcsi: Ha 3aHATUSX, 10 pe3yJbTaTaM BBIOHEHUS OOYYarOIIUMUCS WH/UBHU/YaTbHBIX
3a/laHuH, MPOBEPKU KauecTBa KOHCIIEKTOB JIeKLIMK U UHbIX MaTepUasoB.

TekyliMii KOHTpPOJIb MO [JUCLUIUIMHE «YCTPONCTBA HWH(OPMALIMOHHOW —3/1IeKTPOHUKU»
TIPOBOJIUTCS B BUJle TIPOBEPKU 3aZlaHWH, BBITIOJHSEMbIX CaMOCTOSITE/IbHO, Ha  J1abOpaTOpHBIX U
MPAKTUYECKUX 3aHSATHSX. YueOHble TOCOOHWs, peKOMeHAyeMmble [jisi CaMOCTOSITE/IbHOW pPaboThl U
MOJTOTOBKM K J/1abOpaTOpHbIM  3aHATHSIM  OOy4aroIMXCcsi 10 JUCLMIUIMHE — «YCTPOMCTBa
WHGOPMALIMOHHOM 3/IEKTPOHUKN», COZIep>KaT He0OXOIUMbIN TeOpeTHUeCKUI MaTepHrall.

3 ®@opMBI IPOMEKYTOUHOI'0 KOHTPOJIA
dopmoii MPOMEKYTOYHOTO KOHTPOJIS TI0 IUCLIUTUIMHE SBJIsIeTCs 3a4€T. K 3auéTy AomycKaroTcs
o0yuarorrecs, TIOJTHOCTbIO BBITIOJIHUBIINE BCe BU/IBI yueOHOM pabOThl, TIPeyCMOTPEHHbIE YUeOHBIM
TUIAaHOM MW HacTosimed mnporpaMMoii. @PopMa TIpOBeJeHHs 3K3aMeHa — YCTHBIA OTBET, TI0
YTBEPXK/[€HHbIM 3K3aMeHal[MOHHbIM OusieTaM, C(OPMY/IMPOBAHHBIM C YYETOM COZep)KaHust yueOHOH
JVICLIUTITAHBI.

4 KpuTepuu OL[eHKH KOMIEeTeHIHi 00yUYaromuXCA U IIKA/Ibl OLleHHBaHUS
OueHka creneHUM (OPMHPOBaHUSl yKasaHHbIX Bbille (M.l u 6.1) KOHTPOIMPYEMBbIX
KOMIIETEHIIMM y OOydYalol[uXCsd Ha pas3MuHBbIX JTarnmax WX (OPMHUPOBAHUSI TPOBOJUTCS
TriperiojilaBaTesieM BO BpeMsl JIEKL[MM, KOHCY/IbTalMi W /1labOpaTOPHBIX 3aHATUMN 0 IIKaje OLIEHOK
«3aUTeHO» — «He 3auTeHO». TeKyl[ui KOHTPOJIb MO AUCLUIUIMHE TIPOBOAUTCS B BHJE OMPOCOB TI0
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OT[e/MbHbIM TeMaM [UCLWIUIMHBI, TIPOBEPKU 3aJjaHWM, BBIMOJIHSEMbIX CaMOCTOSITEIbHO, M Ha
7abopaTOPHBIXY MPaKTHUUeCKUX 3aHATHsSX. DopMupoBaHUe y 00ydaroluxcs BO BpeMsi 00yueHUs B
CeMecTpe yKa3aHHBIX BbIIIe KOMIIETEHIIMM Ha 3TaraxX JabopaTOPHbIX, MPAaKTUUYECKUX 3aHATUN U
CaMOCTOSITe/TbHOM PabOThI OL|eHUBAETCS TI0 KPUTEPHSIM ILKA/Ibl OLIEHOK - «3aUTeHO» — «He 3aUTeHO».
OcBoeHne MaTepuasa [JUCLMUIVIMHBI U JIOCTaTOUHO BBICOKasi CTereHb  (POPMHPOBaHUS
KOHTPOJIMPYEeMbIX KOMIeTeHIUi o0yuarorerocst (3pdeKTHBHOEe M CBOEBPEMEHHOE BBIITOTHEHHE BCeX
BU/IOB yueOHOU paboThI, TIPeAyCMOTPEHHBIX yueOHBIM TUIAHOM M HACTOSILL[eld TPOrpaMMOi) CTy>KaT
OCHOBAHHEM [i7Is1 oTycKa 00yuarolerocs K 3Tarny poMeKyTOUHOU aTTeCTalluy - 3aUéTy.

Lenpto  mpoBefeHUsi  TPOMEXYTOYHOM — arrecTalvd  (3auéra) sB/seTCI  MPOBepKa
00IIeKy/IbTYpPHBIX, 0011iernpodeccoHaNbHBIX U MPOoheCcCUOHANTbHBIX KOMITeTeHLUH, PUOOpeTeHHbIX
CTYZIeHTOM TIPU W3YYeHUU JUCLIUIIMHBI «Y CTPOMCTBA MH(OPMALIMOHHON 3/IEKTPOHUKI».

YpoBeHb TeopeTUUYECKOW TMOATOTOBKU CTY[EeHTa ONpejenseTcs COCTaBOM U CTeleHblo
(dbopMHpOBaHUsI TTPUOOPETEHHBIX KOMITETEHIIMH, YCBOEHHBIX TEOPETHUECKUX 3HAHWK U METOZOB, a
TakK)Ke yMeHHeM OCO3HaHHO, 3((eKTHBHO MPUMEHSTh UX MPHU pellleHny 3ajau LiejieHarnpaBaeHHOro
TPUMEHEeHHUs pa3/InuHbIX TPYII MaTepPUa/ioB B 3/IEKTPOHHOU TeXHUKe.

3auéT opraHM3yeTCsl U OCYIIeCTB/seTCs, Kak MpaBuio, B opme cobecenoBanus. CpeiCcTBOM,
OTIpeZie/ISIIOLIM COZiep)KaHue cobeceZloBaHUsI CTyjeHTa C 9K3aMeHaTOPOM, SIBJISIETCST YTBEep>KeHHBIN
9K3aMeHal[MOHHBIN Ouser, cogep)kaHue Kotoporo ompezesnsiercss OITIOIT u paboueii mporpammoit
nipeAMeTa. DK3aMeHallMOHHBIA OW/eT BK/IOYaeT B ce0si, KaK TPaBU/IO, ABA BOIMPOCA OTHOCSIUICS K
TeOpeTUUeCKUM pasfiesiaM AUCLIUIIINHBL.

OueHke Ha 3aK/JIOUMTENBHOM  CTaJUMM  3K3aMeHa T[I0[BEepraroTCsl YCTHble  OTBeThbl
9K3aMeHYIOIIerocss Ha BOMPOCHI 3K3aMeHAllMOHHOTO OusieTa, a TakXe OIOJHUTETbHbIE BOIPOCHI
5K3aMeHaropa.

[TpumeHsitOTCS CrieAyrolie KpUTEPHH OLIeHMBaHWsI KOMITeTeHLUM (pe3y/IbTaToB):

-YpPOBeHb YCBOEHHUs MaTepuaJia, peJyCMOTPEHHOI0 TPOrpaMMoi;
-yMeHKe aHa/lM3UpoBaTh MaTepuas, yCTaHaBIUBaTh MPUUUHHO-C/Ie[ICTBEHHbIE CBSI3U;
- TIOJTHOTa, apPT'yMEHTUPOBAHHOCTb, YOE)K/IEHHOCTh OTBETOB Ha BOTIPOCHI;
-KauecCTBO oTBeTa (00I11ast KOMIIO3ULHS, JIOTHUHOCTh, YOeX/IeHHOCTh, 00IIIast SpyAuLus);
-UCII0/b30BaHUe [IOTIOJIHUTENIbHON JIMTepaTypbl MpPU TMOATOTOBKE K 3Taly MPOMEXYTOYHOU
aTTecTalyu.

[TpumeHsieTcst AByxOasibHasl IIKaja OLIEHOK: "3auTeHO", "He 3auTeHO", UTO COOTBETCTBYET
mKasie "KOMITeTeHILIMH CTyZeHTa IIOJHOCTBI0 COOTBETCTBYHOT TpeboBanusm OI'OC BO", , "
KOMIIETEHIIMM CTYZIeHTa He COOTBEeTCTBYIOT TpeboBanusm GPI'OC BO".

K o1ieHKe ypOBHsI 3HaHWW Y MPAKTUUYECKUX YMEHWM U HaBBIKOB PEKOMEHAYEeTCSl TIPeIbsBISTh
ceyrorye obiye TpeboBaHMs.

«34TeHo»:

ryiyboKMe ¥ TBep/ble 3HAaHHUS TTPOrPaMMHOTO MaTepHasia TPOorpaMMbl AUCIUIVIMHEI, TIOHUMaHHe
CYLLIHOCTH M B3aUMOCBSI31 pacCMaTpPUBaeMbIX SIBJIeHUM (MPOLIeCCOB);

MOJIHbIe, YeTKWe, JIOTUUeCKW [10C/ie[joBaTe/bHble, IPABWIbHbIE OTBETbl Ha I10CTaBJ/IEHHbIE
BOTPOChHI; yMeHUe BbIZIeJIATh TJIaBHOE U [1e/1aTh BBIBO/IbI.

«He 3aureHo»:

OTCYTCTBUE 3HaHWM 3HAuWMTe/bHONW YaCTU TPOrpaMMHOrO0 MaTepuana AUCLUILIIVHBI;
HeTIPaBWIbHBIM OTBeT OJWH W3 BOIIPOCOB, CYII[eCTBeHHbIe W TpyOble OIMMOKKM B OTBeTaxX Ha
JIOTIO/THUTE/TbHbIe BOTIPOCHI, HEIOTTIOHUMAaHKe CYL[HOCTH M3/laraeMbIX BOMIPOCOB, HEYyMeHUe TTPUMEHSITh
TeopeTHUUeCKre 3HaHUs TPH pelleHUH TPaKTHYeCKUX 3a/lau, OTCYTCTBHE HaBLIKOB B 00OCHOBAaHUHU
BbI/IBUTAeMbIX TIPe/I0KeHUM 1 TTPUHUMAaeMbIX pelleHu.

5 TunoBble KOHTPOJ/IbHbIE BOMIPOCHI M0 AMCIUIIMHE
«Y cTpoiicTBa MH(OPMALIMOHHOH 3/1eKTPOHUKH»

1. Brok-cxema anroputMma CO3flaHusi M OT/IaJKKA pabouero TMpoeKTa [0 3arpy3Kd Koja B
KpHUCTasl/l MUKPOKOHTpOJIepa B cpefie Atmel 6 Studio.



OcHOBHBIe XapaKTepPUCTUKU MUKPOKOHTPOJI/IEpPOB ceMmelicTBa AVR32
LlenTpanbHbIi riporieccop cemeirictBa AT32UC3

Opranusanyis npepeIBaHU B MUKPOKOHTpoOJIepe cemelictBa AT32UC3
3arpockl MpepbIBaHUM U UCKTHOUeHUH

BbI130B npepbIBaHuli B IpOrpamme

MynbTuriekcupoBaHue reprdepuu Ha nuHuu GPIO

OcHOBHBIe 0COOEHHOCTH MeHeKepa MUTaHUs

CucremMa CMHXpPOHHU3ALMM MUKPOKOHTpOoJItepa AVR32

Cucrema ¢a30Bol aBTOMOJCTPOMKU YaCTOThI B MUKPOKOHTpoJiepe AVR32
. ITogpekuMel Crisijero pexxmma MUKpOKOHTposiepa AVR32

YnpasseHue yHUBepCaJbHbBIMA CHHXPOCUTHAIaMU MUKPOKOHTpOJIIepa
CuéTuMK peasibHOr0 BpeMeHHU: 0CO0EHHOCTU U (PYHKL[MOHATbHOe OTMCaHHue
CTopo>keBol TaliMep: OCHOBHbIE 0COOEHHOCTH U QYHKIIMOHAIBHOE OIMHCAHHe
. KonTposnep ripepriBanuii: 0c06eHHOCTH U (PYHKI[MOHATBHOE OMUCaHUe
Hemackupyemble npepbiBaHus

KoHTponiep BHeLIHUX MpepbIBaHUI

. KonTtposnep BBoja-BbIBOJa 00111ero Ha3HaUeHust

19. TlocnenoBarenbHbINA Tieprdepuiinbiii uHTepdeiic (SPI): ocobeHHoCTH U QYHKIMOHA/IBEHOE
ornucaHve

20. PexxuMmbl paboThl nHTepdeiica SPI

21. IIporpammupoBanue GPIO

22. YHUBepCa/bHbI CHHXPOHHO-aCUHXPOHHBIM mnpuémoriepefiaTuik (USART): ocHOBHBbIe
0Cc00eHHOCTH

23. USART: o6MeH B aCHHXPOHHOM pPeXXUMe

24. USART: oOMeH B CHHXPOHHOM PEXHMe

25. USART: annapaTHas npoLeypa yCTaHOBJIEHUS CBSA3U

26. TalimepbI-CUéTUMKHU: 001I[ee OTHCaHUe

27. OnepalyoHHbIe peXXUMbI TAMEPOB-CYETUNKOB

28. Omnepaluy pe>xxruMa 3axBaTa B TaliMepe-CUéTurKe

29. Oneparnuu pexkxuma (pOpMUPOBaHUs B TaiiMepe-CUETUMKe

30. Amnanoro-uur¢poBoii npeobpa3oBaresb: 00Iiee orvcaHue

31. Amnanoro-uupoBoii mpeobpa3oBaresib: HYHKIMOHAILHOE OMCaHKe

32. Ayguo LIATI 6uToBOro rnotoka: GyHKLMOHAIbHOe ON1CcaHre

33. [Ipumep nporpaMMHpOBaHus TaliMepa-CYETUNKa

34. TIpumep nporpammupoBanust LIATT 6utoBoro rmoroka

35. KondurypupoBanue ALITT

36. Pacuér BpeMeHU BBITIOJTHEHUS aHAI0T0-LiU(poBOro npeodpa3oBaHUs

37. Bapuanrtsl 3anycka ALIIT B MukpokoHTposiiepa AT32UC3A0512

38. BHelHuii ¥ IpOrpaMMHbIN TPUTTEP AJIs1 TaliMepa-CYéTUMKa

LN~ WN
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6 MerofuuecKne MaTepHasbl, ONpeAe/sAlONie NMPOLeAYPbl OLleHUBAaHHsA 3HAaHMI, YMeHHUH,
HaBBIKOB M (M/IM) ONBITA AeAITe/IbHOCTH, XapaKTepU3yHIIHX 3Tanbl (opMHUpOBaHUA KOMIIETeHI{HI

B kauecTBe MeTOAMUECKMX MaTepuasoB, OMNpeZe/stollMX TpOLeAypbl OLeHUBAHUs 3HaHUM,
yMeHUH, HaBbIKOB U (W/IM) OIbITa JeATelbHOCTH, XapaKTepU3yHL[UX JTarbl (OPMUPOBaHUS
KOMITeTeHLIMA y 00yuaromuxcsi, MCIOJB3YIOTCS TePeYHH KOHTPOJIBHBIX BOIPOCOB, TPUBEJEHHBIX B
METOAMUECKUX yKa3aHUsAX K JiabopaTOpHBIM U CAMOCTOSITE/IbHBIM 3aHSITUSIM 10 JUCLIMIUIMHE
«YcTpolicTBa MH(OPMaLMOHHOW 3/1eKTPOHUKW», TIPYBe/IeHHbIe B 11.6.4 KpUTEpUH OL|eHKH KOMIIeTeHLUH
obyuaroImyxcst ¥ olleHouHble cpeficTa (11.6.1).

Kpome Toro, B maboparopuu, rae TpOBOAATCS abopaTropHble pabOThl HAa TIEPBOM 3aHSATHUH
CTy/leHTaM I0/poOHO M3/1ararTcs U B Jja/ibHelIlleM peKOMeH/YIOTCs [ijisl TIOCTOSTHHOTO TNpHMeHeHUs
CcrieljajibHble MeTOAMUYeCcKre MaTepuasbl, perJaMeHTHDYIOLe TOPSA0K IPOoBe/ieHHs 1abopaTOpHBIX
pabot, odopmiieHHs 1 3alUThl OTUETOB, MOPSJ0K U KPUTEPUU OLIeHKH NMUCbMEHHBIX U YCTHBIX OTUETOB
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00yUarIIMXCs TI0 JUCLUTUINHE (WK ee yacTh). K BBITIO/IHEHUIO /1ab0paTOpHOU paboThI He 10Ty CKAOTCS
CTY/IeHTbI, He O(OPMUBIIIKE OTYETHI 10 JJAOOPAaTOPHBIM PabOTaM W/IH He 3aIlIUTUBIINE OTUETOB I10 JBYM
paboram.

Memooduueckue mpe6ogausi K ohopm/ieHUIo ormuemos no /1ab60pamopHbIM pabomav

Ortuet 1o y1labopaTopHO paboTe O/KEH COJIep>KaTh CIeAYIOIUE 3I€MEHThI:
— HOMep, Ha3BaHUeE U 11e/lb paboThI;
— yepTeXx OJIOK-CXeMbI TPOTrPaMMBbl, BBIOJHEHHBIM KapaHJAIllOM [0 JIMHeWKe C CoOJroieHreM
tpeboBanuii ECK/I;
— TEKCT MporpaMmel Ha si3bike Cu;
— KapTy pacripe/ieJieHsi peCypCoB;
— BBIBO/IbI M aHA/TU3 MTOJIYY€HHBIX SKCITePUMEHTA/IbHBIX 3aBUCUMOCTEH.

[Tpy BBINOJTHEHUM J1abOpaTOPHOM PabOThl KaXKAOMY CTYAEHTY HeOOXOAMMO HMETh TOIHOCThIO
o(hOpMJ/IEHHBIN OTUET M0 paHee BBLINOJHEHHOW paboTe U OTUET IO BHIMOIHIEMOM paboTe, cofepsKalluii
BCe TMepeurC/IeHHbIe 3JIEMEHTHI (32 UCK/IIOUEHHEM SKCIIePUMEHTA/IbHBIX JIaHHbIX B Tab/vile, rpadMKoB,
BBIBO/IOB).

Memooduueckue mpe6ogeaHusi K cCmpykmype omuema no camocmosime/bHoll pa6ome:

1) TUTY/IBHBIN JIUCT;

2) vactb I — «AHanuTuhueckasi yaCTb» - aHaau3 pasjena WHAUBUAYaAJbHOIO 3a/laHvsl 1O
JUCLIUTUTHE, (OPMY/IMPOBKA aKTYaJbHOCTH TeMbl, LeJId U 3a7au pa3pabOTKH WM WCCIe[0BaHUS
obbekTa M mpegMera pa3pabOTKK WM MCCIe[0BaHUs, OLleHKa COBPEMEHHOI'O COCTOSIHUS M3yuaeMoi
nipo0ieMbl;

3) vacte II — «OcHOBHasi 4acTb» - pe3y/bTaThl BbLITIOJHEHUS] OCHOBHOW 4YacTU pasjesna
VH/IVMBHU/yaJIbHOTO 3aJaHusl 10 AWCLUIUIMHE (0030p HAyYHO-METOAWYeCKHUX WH(HOPMALMOHHBIX
VICTOYHHMKOB - COBPEMEHHbIX HayYHbIX CTaTeli WU MOHOrpauil Mo Teme, BbISB/IEHHME BOMPOCOB,
TpeOyroLMX yriy0oieHHOTO u3ydeHus; popmMupoBaHre U 000CHOBaHWEe COOCTBEHHOM TOUKH 3peHUs Ha
paccMarprBaeMble TpoOsieMbl M BO3MOJKHbIE TIYTW MX paspelleHus; HeoOXOAuUMble pacyueThl,
MoO/Ie/IMPOBaHKe U Apyrue 3a/laHusi, MpejyCMOTpeHHbIe TeMOW CaMOCTOsITe/IbHOW paboThl. MaTepuan
He /I0/DKeH WMeThb TOIbKO KOMITWISTHBHBIA XapakTep, HO 00/a/aTh HOBH3HOM, MPAKTUYeCKOW
3HAUMMOCTBIO, OTPAXKATh TOUKY 3PEHHsI aBTOPA Ha M3ydaeMble MMPo0JieMbl U Pe3y/IbTaThl MPO/eIaHHOM
paboThI.

4) yvactb Il — «3akmoueHue» — 3ak/arOUeHHWe W BbIBOJbI T10 pe3y/bTaTaM BbIIOJTHEHHOU
paboTEI;

5) COMCOK KCII0/Ib30BAHHBIX HayUHBIX M HAYYHO-MEeTOJUYeCKUX NCTOUHUKOB;

6) npuio>KeHus (IpU HeOOXOIUMOCTH).

dopmMupoBaHue y o00y4awIlUXCs BO BpeMsi O0ydyeHHsI B CeMeCTpe YKa3aHHBIX BbIIlIe
KOMIIeTeHIIMA Ha 3Tamax J/abopaTOpHbIX 3aHATHH (MOC/ie KaKAOoW J/1abopaTopHOM paboThl) |
CaMoCTOsITe/IbHOM paboThl (Ha KOHCY/bTALMSX) OL[@EHUBAeTCs IO KPUTepUsM LIKalbl OLIEHOK -
«3QUTEHO» — «He 3aUTeHO».

OueHku '"3auTeHO" 3aciaykKuBaeT O0O0ydJarol[uiics, OOHapYKMBILWM 3HaHUSI OCHOBHOI'O
yueOHOT0 MaTeprana B o0beMe, HeOOXOJUMOM ISl Ja/bHeHIel yueOnl U rpecTosield paboThl Mo
npoeccry, 3HaKOMbIA C OCHOBHOMW JIMTEpaTypoid, peKOMeH/J0BaHHOW TTPOrpaMMO, CIIPaB/ISIOLLUNCS
C BBITTOJIHEHVEM rpadyiKa U COZep>KaHUs 3alaHuUH, TIPelyCMOTPEeHHBIX yueOHBIM IJIAHOM U HaCTOSIIeH
MpOrpaMMoii.

OtleHKa "He 3auTeHO" BBICTABJSETCS 00yUaroIeMycsi, 0OHapY>KUBIIIEMY TPOOe/bl B 3HAHUSIX
OCHOBHOT'0 y4eGHOro MaTepHasa, J0MyCTUBILIEMY PUHLIMIINA/IbHbIE OLIMOKH B BHIOJHEHNH 3a/JaH1H,
TIPelyCMOTPEHHBIX yueOHBIM I/IaHOM M HaCTOSIIel IPOrpaMMOH.

1 ITepeueHb KOMMeTeHLMI C YKa3aHHeM 3TanoB ux ¢popMupoBaHus
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B cootBerctBUM C TpeboBaHMSIMH (efepasbHOTO TOCYAApCTBEHHOTO 00pa30BaTebHOTO
CTaHJapTa Bbiciero ob6pa3oBaHMs 10 HAMpaBAeHUIO MOATOTOBKU MarucTpoB 11.04.04 «3neKTpoHUKa
Y HaHO3J/IeKTPOHMKa» TPU OCBOEHUU AUCLIMIIMHBI «YCTpOMCTBa MHGOPMAI[MOHHON 371€KTPOHUKK»
dhopmupytotcs cienytoiue kommnetenuuu: [1K-2, ITK-3, TTK-8.

YKazaHHble KOMITeTeHLIMH (POPMUPYIOTCSI B COOTBETCTBUU CO CIEAYIOLIUMU STarlaMu:

1) dopmupoBaHMe U pa3BUTHE TeOPeTUYeCKUX 3HaHUH, TpeAyCMOTPEeHHBIX YKa3aHHBIMHU
KOMITeTeHLUSIMU (JIeKLIMOHHBIe, 71ab0paTOpHbIe M TMPAKTUYeCKHe 3aHSTHsI, CaMOCTOsITeNbHasi pabora
CTY/IeHTOB);

2) npuobpeTeHre W pPa3BUTHE TMPAKTHUECKUX YMEHWM TPeJyCMOTPEHHBIX KOMITETEHI[USIMU
(y1abopaTopHbIie, MpakKTUUeCKHe paboThl, CaMOCTOsATeIbHas paboTa CTYZIEeHTOB);

3) 3aKkperieHMe  TeOpeTUYeCKMX  3HaHWW, YMEHHWHM W [PaKTUYeCKMX  HaBbIKOB,
TIpeyCMOTPEeHHBIX KOMITeTeHLIUsSIMH, B XO/le BBITIOJHEHUsI KOHKPeTHBIX 3a/laHui Ha 1abopaTOpHBIX
paboTax M MX 3all[UTax, OTBETOB Ha TeCTOBble 3aJaHus (TEeKYIIM{ KOHTPO/b), a TakKKe B IpoLecce
TIO/ITOTOBKU U C/lJaud OTYETOB 10 CAMOCTOSITe/TbHOM paboTe 1 3auéTa (MPOMEXKYTOUHBIM KOHTPOJIB).

2 OnMcaHue TMoOKa3aTejieM M KpHUTepHeB OLIeHUBAHHS KOMIIETEHIMH Ha PpPa3IHYHBIX
jTanax ux (opMUpOBaHUA, ONTUCAHHE IIKA/T OLIeHUBAHHUSA

ChopMHUpPOBaHHOCTh Ka)KJOW KOMIIETEHI[MM B paMKaX OCBOEHHUS JaHHOW AUCLIUIUIUHbI
OLIeHMBAaeTCs TI0 TPeXYPOBHEBOM LIKaJe:

1) TIOPOTOBLIM YPOBEHb SIBJISIETCS 00sI3aTeNbHBIM ZIJIsi BCeX 00yUarIUXCs 110 3aBepIeHUH
OCBOEHMUSsI AUCLIUT/IVHBI;

2) MPOJBHUHYTHIN YPOBEeHb XapakKTepu3yeTcs TipeBbIlIeHUEeM MUHUMabHbIX
XapaKTepUCTUK c(hOPMHUPOBAHHOCTU KOMITETEHI[HH 110 3aBepIlleHnH OCBOeHHs AUCLIUTITUHBL;

3) 3TaJIOHHbI ypPOBEHb XapaKTepU3yeTCs MaKCUMa/lbHO BO3MOXXHOM BbIPaKEHHOCTBIO
KOMIIETeHLIUM U SIB/ISIETCS] B&KHBIM KaueCTBeHHbIM OPUEHTUPOM /1Jisi CAaMOCOBEepPIIIeHCTBOBAHUSI.

[Tpu mocraTouHOM KauecTBe ocBoeHMst 6osiee 80% TpHBeZIeHHBIX 3HAHWH, YMEHUI 1 HaBLIKOB
rperiofiaBaTesib OLleHWBAaeT OCBOEHWE [JaHHOW KOMIIeTEeHLIMM B paMKax HaCTOosIled AUCLIMIUVIMHBI Ha
3TaJIOHHOM YDOBHe, TIpU OcBoeHuu Oosiee 60% TIpUBeJeHHbIX 3HAaHWW, YMEHWW W HaBLIKOB — Ha
TMIPOJBHUHYTOM, TIpU ocBoeHuU Oosiee 40% TpUBeAEeHHBIX 3HAHWUM YMEHUUM U HAaBLIKOB — Ha TTIOPOTOBOM
ypoBHe. [Ipu ocBoeHun meHee 40% mpUBe/|eHHBIX 3HAHWM, YMEHUN U HaBBIKOB KOMIIETEHLUSI B
paMKax HacToslLel AUCLMIIIMHBI CYNTaeTCs] HEOCBOEHHOM.

YpoBeHb c¢GOpPMHMPOBAHHOCTH KaXK/[0M KOMIIETEHIIMM Ha pa3/MUHBIX JSTarax ee
(opMHpOBaHUA B NpPOLieCCe OCBOEHUS JaHHOW JWCLIUMIIIMHBI OLIeHUBAeTCsl B XO/ie TeKYIL[er0 KOHTPOJIsS
yCIieBaeMOCTH U TIpe/ICTaB/IeHO Pa3/IMUHbIMU BU/IJaMU OLIEHOUHBIX CPeJCTB.

OreHke c(hOpMUPOBAaHHOCTU B paMKaX JaHHOW AUCLIUIIUHBI MO//IeXXaT Mepeuync/ieHHble HIDKe
KOMITeTeHLIUHU.

[MK-2 - CrnocobHocth  pa3pabatbiBaTh  3QQeKTUBHbIE  aArOPUTMbI  pelleHUs
chopMy/MPOBAHHBIX 33/lad C HCI0J/Ib30BaHWEM COBPEMEHHBIX $3bIKOB TIPOrPaMMHPOBAHUS U
obecrieynBaTh UX MIPOrPaMMHYIO peasn3aluio.

[IK-3 - T'oTOBHOCTH OCBauBaTh T[IPUHLMIIBI [UIAHUPOBAaHWS U MeTO[bl aBTOMaTHU3aLlUU
9KCIepMMeHTa Ha OCHOBe MH(OPMAalLIMOHHO-U3MepPUTEe/IbHbIX KOMIIEKCOB KaK Cpe/iCTBA TOBBILLIEHUSI
TOUHOCTU U CHIDKEHHUs 3aTpaT Ha ero NpoBefieHUe, OBJaieBaTb HaBbIKaMU M3MepeHUi B peasbHOM
BpEMEHHU.

[TK-8 - CriocoOHOCTh BBITIONHATL pabOTHI MO TEXHOJOTMUECKOW TOJrOTOBKe IPOU3BO/ICTBA
MaTrepuasioB U U3ZeUN 3/IeKTPOHHOW TeXHUKM.

[IperosaBaTesieM OLIeHUBAaeTCs COZep)kaTejlbHasi CTOPOHAa U KauecTBO MaTepuasioB,
TIpUBeJIeHHbIX B OTUeTaX CTY/eHTa 0 CaMOCTOsITe/IbHOW W nabopaTopHeiM paboram. Kpome Toro,
Mperno/iaBaTesieM YUUTHIBAKOTCS OTBETHI CTYJEHTa Ha BOIMPOCHI MO0 COOTBETCTBYIOLIWM BU/IaM 3aHSTUMI
TIpU TeKYILleM KOHTpOJIe:

— KOHTPOJIbHBIE OMPOCHI;
— JIOTYCKU U 3aIIMThI JaDOpaTOpHBIX paboT;

[TpuHUMaeTCsl BO BHUMaHKe 3HAHUA 00yUaroIMuUCs:



A3blKa nporpammupoBanus Cu (ITK-2);

apXUTEeKTyphbl COBPEMEHHBIX 32-X pa3psAAHbIX MUKPOKOHTposiepoB cemeiictBa AT32UC3 (ITK-
8);

OCHOBHBIX TMPUHLUIOB OpraHu3alyyd MUKPOMNPOLIECCOPHBIX UH(OPMaLMOHHO-U3MEePUTETbHBIX
CUCTeM [j1s TIPOBe/leHus1 SKCriepruMeHTa B peajibHOM BpeMenu (I1K-3);

OCHOBHBIX METO/IOB TEOPWH TJIAaHMPOBaHMS SKCIepUMeHTa M 00pabOTKM JaHHBIX aHa/iM3a U

CUCTeMaTH13aluK pe3y/IbTaTOB B COOTBETCTBUU C MOCTaBeHHOM 3azaueii (ITK-3).

Ha/Muve yMeHHMH:

— nipoeccOHAILHO ~ TIpOrpaMMHpOBaTh  paboty  mepudepun U HHTepdeicoB

MUKpPOKOHTpoJisiepa ceMmeiictBa AT32UC3 Ha si3bike Cu (T1K-2);

pa3pabatbiBath 3¢ dekTrBHBIe anropuTMbl porpamm (ITK-2, TTK-8);

MPOEKTHUPOBaTh YCTPOUCTBA C UCM0JIb30BaHMEM 32-X pa3psiiHbIX MUKPOKOHTpo/uiepoB (ITK-8);

o0s1ajaHme:

HaBbIKaMH MIPOrPaMMMPOBAaHUS B MHTeTpUpOBaHHBIX cpefiax (ITK-2);

HaBbIKAMH pa3pabOTKU 3/IEKTPOHHBIX YCTPOMCTB /ISl SKCIIePUMEHTa/IbHbIX W3MepeHud B

peanbHOM BpeMeHH (ITK-3);

HaBbIKaMU NIPOrpaMMUPOBaHusl 32-X pa3psiAHbIX MUKPOKOHTpo/epoB (ITK-8).

Kputepur oueHvBaHus ypoBHSI copmupoBaHHOCTU KomrereHimi [1K-2, TIK-3, IT1K-8 B

TIPOIIeCCe BBIMOJTHEHUS U 3allMThl OTYETOB 10 CAMOCTOSATEIbHOM U 1abopaTOpHBIM paboTam:

41%-60% mnpaBU/IBHBIX OTBETOB COOTBETCTBYET IOPOrOBOMY YPOBHIO C(OPMHPOBAHHOCTU
KOMIIeTeHLIUU Ha JAaHHOM 3Tarie ee ()OPMUPOBaHUS;
61%-80% mnpaBU/IbHBIX OTBETOB COOTBETCTBYET MPOJBHHYTOMY YPOBHIO C()OPMHPOBAHHOCTU
KOMIETeHL[UM Ha JaHHOM 3Tarie ee )OPMUPOBAHUS;
81%-100% mnpaBUILHBIX OTBETOB COOTBETCTBYET 3TaJlOHHOMY YPOBHIO C(OPMHPOBAHHOCTHU
KOMITeTeHI[MM Ha JaHHOM JTarie ee (JOpMUPOBAHUSI.
ChopMHpPOBaHHOCTb YPOBHS KOMITETEHLIUM He HUKe MOPOroBOrO SIB/SIETCS OCHOBaHUEM [i/ist

JIoTTyCcKa 00yJaroIierocst K MpoOMeKyTOUHOM aTTeCTal|uy 10 JJAaHHOU JUCLIUTIIVHE.

dopMoii MPOMEXXYTOUHOW aTTeCTaLiuM 110 JaHHOW AUCLIUIIVHE SIBJISIeTCS 3auéT, OL|eHWBaeMbli

o ipuHsATor B ®T'BOY BO «PT'PTY» n1Byx0anbHOM CUCTEME: «3aUET», «HE3aUuET».

Kputepuu orieHUBaHUS TTPOMEXKYTOUHOM aTTeCTall|K Tpe/iCcTaB/ieHbl B Tabuie 1.

Tabnvia 1 - Kputepuu oljeHUBaHUsI IPOMEXXYTOYHOM aTTeCcTaluu

IIIkana oneHMBaHUA Kpurepuu onjeHMBaHHsA

«3aUTEeHO» CTY/IeHT AO/DKeH: IPOZeMOHCTPUPOBATh JOCTaTOYHO IOJIHOe 3HaHUe
MaTepuasa; IpoJeMOHCTPUPOBAaTh 3HAHME OCHOBHBIX TEOPETUUECKUX
MOHATUM; J0CTaTOUHO T[0C/Iefl0BaTe/IbHO, PaMOTHO M JIOTUYeCKU
CTPOMHO WM3/1araTb MaTepual; yMeTb CAejaTb  [JOCTaTOYHO
000CHOBaHHBIE BHIBOZBI IO W3/1araeMOMY MaTepuaiy; OTBETUTh Ha
BCe BOIMpOCHI Ousiera; TPOJEMOHCTPUPOBAaTh yMeHHe TIPaBU/IbHO
BBIMOJ/IHATE MPaKTUUeCKue 3a/laHusl, Npe/lyCMOTPeHHbIe TIPOrpaMMOi,
TIPU 3TOM BO3MOXKHO [IONTyCTHUTh HEMTPUHLUTIHA/IbHbIE OIIUOKY.

«He 3a4YTeHO» CTaBUTCA B (JIydae: He3HaHHsl 3HAUMTebHON YacTH MPOrpPaMMHOI0
MaTepuasa; He BJafieHUs] TIOHATUWHBIM arfrapaToM AWCLUTIIUHBI;
CYIIIeCTBEHHBIX OIIMOOK TMPU M3/10)KeHUH yuebHOro MaTtepuasna;. Kak
MpaBWIO, OLIeHKa «He 3auyTeHO» CTABUTCS CTYy[eHTaM, KOTOpble He
MOTYT TPO/IO/DKUTE 00ydyeHHe 1Mo oOpa3oBaTeslbHOM TMporpamme 0e3
JIOTIOJTHUTE/TbHBIX ~ 3aHATAMA [0 COOTBETCTBYHOILEH [JUCLUIUIMHE
(dbopmupoBaHus U pa3BUTHSI KOMITETEHIIUM, 3aKpel/IeHHbIX 3a JAHHOM
JucuuruiiHOM). OLleHKa «He 3auyTeHO» BbICTaB/ISIETCS TaKXKe, eC/u
CTY[EHT Moc/e Havana 3ayéTa OTKa3alCsl ero C/laBaTh WM HapyLUW/




MpaBU/Ia CJlaud 3auéta (CIMChIBAJ, TIOZCKa3biBa, 0OMaHOM ITbITA/ICS
MOJTYYUTh O0sIee BBICOKYHO OIIEHKY M T.J.).

3 TunoBble KOHTPO/IbHbIE 33/JaHUA WIH HHbIe MaTepHa/ibl, HEO0X0UMBbIEe /ISl OL€HKHU
3HAaHMU, yMeHUM, HaABbIKOB M (WIM) ONbITA /AeATe/JbHOCTH, XapaKTePHU3YHIUX 3Tambl
(opMHUpoOBaHHUs KOMIIETEHI[HI B MPoIjecce 0CBOeHUsI 00pa3oBaTe/IbHON MPOrpaMMbI

TunoBble 3a/JaHUsi B pPaMKax CaMOCTOATE/TbHON Pab0ThI CTYJAeHTOB /i1 YKpeIIeHus
TeOpeTUUeCKUX 3HaHWM, pa3BUTUS YMeHWW U HaBBIKOB, IPeJyCMOTPEHHBIX KOMITeTEeHLIUSIMH,
3aKpernieHHbIMU 3a AUCLIUTIMHOM.

1. Bo3M0o>KHOCTH UHTeTpupOBaHHOM cpefibl AtmelStudio 6.

2. Y1mipaB/jieHUe BbIBOJIOM JIaHHBIX Ha JIMHUIO MOpTa C oMol KoHTposuiepa GPIO. ITpumep
MPOrpaMMBl.

3. Pacuét Homepa u muHuu riopta GPIO no Homepy nmuHuu GPIO.

4. KoHTpoiep BHeIIHUX MpepbiBaHui. [IpriMep riporpamMmmel.

5. Hemackupyewmble nipepbIBaHuUs.

6. [IporpammupoBaHue TaiiMepa B pe)KMMe 3axBaTa.

7. ACHHXPOHHBIA Pe)KUM PabOTHI MOC/Ie[OBAaTe/ILHOTO TIopTa. [IprMep TIporpaMmbl.

8. IlporpammMupoBaHue obmMeHa 1o uHTepgeiicy SPI.

9. PexxuMbl paboThl MeHeKepa MATaHHS.

10. TTporpaMMupoBaHre CTOPOKeBOT0 TaliMepa.

11. Pabota nociefoBaTeIbHOTO TIOPTA B aliliapaTHOM peKUME.

[Tpumepsbl 3afaHUM ¥ KOHTPOJIBHBIX BOMPOCOB K 71a00paTOpPHBIM paboTaM, BBIMOJHSIEMBIM
Jsisi  TipuoOpeTeHMsI W Pa3BUTHS 3HAHMM M TIPaKTUYECKWX YMEHHH, TIpeJyCMOTPeHHbIX
KOMITeTEeHLIUSIMHU.

JlabopaTopHasi pabota Ne 3

IIporpammupoBanue MUKpOKOHTpoiepa AT32UC3A
B cpesie Atmel Studio 6.0 c ucno/ib30BaHMeM NpepbIBaHUM

3agaHue

1. CocraBbTe nporpaMmMy, obecrieurBaroIlyt0 HellpepbIBHOE MepeK/IFoueHre CBEeTO/IN0/ia uepes
kaxple 0,5 c. Homep cBeToamnoza 3ajaéTcst rpernoiaBaTesieM.

2. CocraBbTe NpOrpaMMy, 3allyCKarolyK0 HelpepbIBHOE MepeK/IruyeHue LiBeTa CBeueHus 2-
LIBETHOr0 cBeToAroza uepes Kaxable 0,5 ¢ B TedyeHre 10 ¢ npyu Ha)kaTUX KHOMKU. [ToBTOpHOE HaXkaTue
KHOIIKA [IO/DKHO BBIK/IFOYWTH 2-IIBEeTHbIM CBeTOAuOJ. HakaTtve KHONKM [O/DKHO —BBI3bIBATh
rpepbiBaHUe, 3allyCKarollee IepeKk/roueHre CBeTOAMOJO0B WM ero BblK/IOUYeHWe. Homep KHOIIKU
3a7jaéTCA npernozasaTesieM.

3. CocTaBbTe MpOrpaMMy C HMCII0/Ib30BaHHWEM TpepbIBaHUM OT 2-X KHOMOK. HakaTtuhe opHOM
KHOIIKA BBbI3bIBA€T CBeueHue TOJIbKO 3e/IEHOrO ljBeTa 2-IJBETHOrO CBETOAMOJa, HakaThe [pyrou —
TOJIbKO KPacHOro.

B Tabnurie npuBeseHO cooTBeTCTBHE MHUIA Tiopta 1 GPIO.

KOHTpOJIBHLIe BOITPOCHI

1. 1711 4ero UCIob3yeTcst KOHTPOJIIEP BBO/a-BbIBO/ja 0011ero Ha3HaueHus (GPIO)?
2. Uto Takoe niepudepuiiHasi QyHKLIUS?
3. Kakoe konmyecTBO mepudepuiiHbix (QYHKI[UHA MOXKET MYJIbTUIIZIEKCUPOBATHCSI Ha BBIBOj@
rnopTta MUKpoKoHTposuiepa AT32UC3A05127
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4. KakuM 06pa3oM MO>KHO BK/TFOUMTh Ha BBIBO/IE TIOPTa ero repudepuiiHyto QyHKIUIO?
5. Kakrim 06pa3oM MOyKHO TTePeK/TI0UaThCsl C OJHOM reprudepuiiHoN GyHKIUMKA Ha APYTyiO?
6. KakuM oOpa3oM MpOW3BOAMTCS HACTPOMKa BbIBOJA MOPTa MUKPOKOHTPOJIIEPA IS
paboThI Ha BBIXO[?
7. Uto oTtobpaxaetcs B peructpe PVR?
8. KakoBo Ha3HaueHue peructpoB OVRS, OVRC, OVRT?

[MonHbBIN TepeueHb 3a/JaHUA 1 BOMPOCOB K jabopaTOpHbIM paboTaM, BBITIO/IHSEMBIM [IJIst
NpUOOpeTeHUsT U pa3BUTHS 3HAHWN U TIPAaKTUUYECKUX YMEHWMH, TIPeAYyCMOTPEHHBIX KOMITeTeHIIUIMH,
TIPUBEJIeH B COOTBETCTBYIOLIUX MeTOAUYEeCKUX YKa3aHUsIX.

1. YcrpoiictBa uH(MOPMALIMOHHONW 37eKTpOHMKU. YacTh 1: MeToAWuecKHWe yKaszaHUS K

nabopaTopHbIM pabotam / Ps3aH. roc. paguorexH. yH-T; cocT. B. K. ba3buieB.— Psizanb: PIPTY,
2016. - 40 c.

CrycoK THMOBBIX KOHTPOJ/IBHBIX BOIIPOCOB [VI1 OLIEHKKW YPOBHSA CCl)OpMI/IpOBaHHOCTI/I 3HaHHI>i,
YMEHHﬁ " HABBIKOB, MPpeAYyCMOTPEHHbIX KOMIT€TEHLIMAMHU, 3aKPEIJIEHHBIMU 3d I,Z[I/ICI_II/II'IJ'II/IHOI‘/JI.

39. Biok-cxema anropuTMa CO3[@HWsS U OTJAaJKA pabouero TpoeKkTa [0 3arpy3kd Koja B
KpHUCTasl/l MUKPOKOHTpOJLIepa B cpefie Atmel 6 Studio.

40. OcHOBHbIe XapaKTePUCTUKHA MUKPOKOHTPOJ/I/IepoB ceMelicTBa AVR32

41. LlenTpanbHblv nipoLeccop ceMmerictBa AT32UC3

42. OpranHu3sainus rpepbiBaHU B MUKPOKOHTpoJiepe cemerictBa AT32UC3

43. 3arnpochl IpepbIBaHUM YU UCK/IFOUeHUN

44. BpbI30B NpepbIBaHUM B [TPOrpamMme

45. MynbpTuniekcupoBaHue nepugepuu Ha 1vHuu GPIO

46. OcHOBHbIe 0COOEHHOCTH MeHepKepa TTUTaHus

47. CucreMa CMHXPOHU3aLMM MUKPOKOHTposutepa AVR32

48. Cucrema (a30BOi aBTOMO/[CTPOMKH YaCTOThbl B MUKPOKOHTpoOJiiepe AVR32
49. TloppexuMsl CIISILLErO pexuma MUKPOKOHTposulepa AVR32

50. YmpaBneHue yHHBepCaJbHbBIMU CUHXPOCHUIHAJIaAMU MUKPOKOHTPOJUIEpa

51. CuéTuuK peasbHOTO BpeMeHH: 0COOeHHOCTH U (DYHKLIMOHAIbHOE OIMCaHre
52. CTopo>keBOii TaliMep: OCHOBHbIE 0COOEHHOCTH U (hYHKILIMOHAIBFHOE OTTUCAHKe
53. KoHTpoJiniep nipepbiBaHU: 0COOEHHOCTH U PYHKIIMOHATBHOE OTHCaHue

54. Hemackupyemble nipepbiBaHuUs

55. KoHTpoJinep BHeIIHNUX NpepbiBaHUN

56. KonTposuiep BBOzia-BbIBOZIA 00IIIero Ha3HAUEHUSsT

57. TocnenoBarenbHbIi nepudepuiibiii uHTepdeiic (SPI): ocobeHHoCTH U PYyHKIMOHAIBHOE
onucaHue

58. Pexxumbl paboTel uHTepdeiica SPI

59. Ilporpammuposanue GPIO

60. YHuBepcanbHbIi CHUHXPOHHO-aCUHXPOHHBIM mpuémornepesatyuk (USART): ocHoOBHbIe
0C0OEHHOCTH

61. USART: o6MeH B aCHHXPOHHOM peXXuMe

62. USART: o6MeH B CHHXPOHHOM PeXXHMe

63. USART: annapaTHas npoLeypa yCTaHOB/IEHHS CBSI3U

64. TaiimepbI-cuéTunKu: 001I[ee OTMCaHKe

65. OnepaloHHbIE peXXUMbI TAIMEPOB-CUETYNKOB

66. Onepaluy pexxruma 3axBaTa B TaiMepe-CYéTUrKe

67. Onepaiuu pe)xuma (pOpMUPOBaHUs B TaliMepe-CUETUMKe

68. Amnanoro-1r¢poBoii mpeobpa3oBaresb: 00IIiee orvcaHie

69. Amnanoro-1uhpoBoii mpeobpa3oBaresib: HYHKIIMOHATBEHOE OTMHCaHKUe



70.
71.
72.
73.
74.
75.
76.

Aymuo LJATI 6utoBoro rnoroka: (GyHKI[MOHA/TBHOE OMKCaHKe
[Iprmep nporpaMMHpOBaHus TaliMepa-CuéTurKa

[Tpumep nporpammupoBanus LJATT 6uToBoro rnoroka
Kondurypuposanue ALITT

PacuéTt BpeMeHH BBITIOTHEHUSI aHATIOTO-L{U(POBOTO MTpeoOpa30BaHus
BapuanTsb! 3anycka ALITT B MukpokoHTposiiepa AT32UC3A0512
BHelHuM ¥ NporpaMMHBIN TPUITEP JJ1 TaiMepa-CYéTurKa

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO

noannCcAHO ®reoy BO "PIrPTY", PIPTY, Kpyrnos Cepreit AnekcaHapoBuy,
3aBeaytowmin kaceapoii M3
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