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1 Ilepeyenb KoMIeTeHUHH ¢ YKa3aHMeM HWHIMKATOPOB HUX JOCTUKEHHS,
COOTHECEHHBIX C pe3yJbTaTAMU OOy4YeHHsl MO JUCHHIUIMHE (MOYJ/I0), MPaKTHKE
U OLIeHOYHBIMU MePONPUATHAMH

KOH U COAEPKaHuE Pe3yJI])TaT]>I 06y‘16HI/lﬂ (KOMHOHeHTLl
HHAUKATOPA KOMIICTCHINHA KOMHeTeHlII/Il/I)
OIIK-4 CniocodeH HCI0JIb30BaTh METOAbI aHAJIN3Aa U MOACTUPOBAHUSA IJTEKTPUICCKUX uenei u
JICKTPUICCKHUX MAILIMH

Cemectp OuneHovYHBIE CPEACTBA

OIIK-4.4 lemoHCTpHpPYET 3HaeT: OCHOBHBIC TTOJIOKECHUS Pa3BUTHSA

[TOHUMAaHKE TPUHIIHAIIA 3JIEKTPOHHUKH, BO3MOYKHOCTH KX

JNCHCTBUS 3JICKTPOHHBIX MPUMEHEHHUS B MPO(eCCHOHATEHON

yCTpoiicTB JIEATENBHOCTH, TTOBBIIIEHUI Tekyiast aTrecTarys:
KBaTM(DHMKALMK M CAMOPa3BUTHU 3aodanus u sonpocul
VMeeT: caMOCTOSITEIbHO OCBauBaTh 0151 cobecedosanusi no

6 (sauer) MPUKIJIAAHBIC 3HAHUS, HEOOXOIUMBIE JIJIsI 1abopamopHbim

paboTHI B KOHKPETHBIX chepax pabomanm;
JJEKTPOHUKHU [IpomexyTouHas
BrageeT: HaBBIKAMH TEXHHYECKOTO aTTeCcTalus:
00pa3a MBIIUICHHS, UCTIOIb30BAHUS Bonpocwt k 3auemy

3HaHUI B 00JaCTH 3JIEKTPOHUK U
MOBBILIEHUH TPO(ECCHOHAIBHOTO
MacTepcTBa

2 TunoBble OLIEHOYHbIE CpeICTBA ¢ ONUCAHMEM IIKAJ OLEHMBAHUS
U METOAUYECKMMHU  MAaTepUHAJaMHU, ONpeAesilOIIMMHU  TNpPoUeIypy HNpoOBedeHUs
U OLlEHMBAHUS I0CTHKEHHS Pe3yIbTATOB 00y4eHuUsi

2.1 O1neHoYHbIE CPEACTBA JJIS IPOMEKVTOUYHOM aTTeCTALIUNI

Bomnpocsl k 3auery

1. Mecto  cuioBbIX  mIpeoOpa3oBaTenei B~ aBTOMAaTU3MPOBAHHOM
anexTponpuBoze. Knaccudukaius CuiioBbIX mpeoopa3oBaTeiei.

2. CunoBble IOTYTIPOBOJHUKOBBIE TPUOOPHI: TOCTOUHCTBA,
KJ1accuuxaus.

3. CusioBble HEyNpaBisieMble BEHTUJIM, BOJbTAMIIEPHBIE XapaKTEPUCTHUKH,
napameTpsl.

4. CuioBble TPaH3UCTOPBI, BOJBTAMIIEPHBIE XaPaKTEPUCTUKH.

5. CuioBble TUPUCTOPBHI.

6. CucreMbl mapaMeTpoOB CHJIOBBIX IOJYIPOBOJAHUKOBBIX MPUOOPOB.
[Ipumepsl 3TUX TapaMeTPOB.

/. BompsiMuTenH, BIUSHUE BUAA HArPy3KHU HA IPOLECCHI BBIMPSMICHHUS.

8. CxeMblI BBIIPSAMIICHHS IEPEMEHHOT0 HanpspkeHus. @opMa BBITPSIMIIEHHOTO
HanpsokeHusi. OCOOEHHOCTH 3TUX CXEM.

9. Pabora Tpex(da3zHOro HyJIEBOrO BBIIPAMUTENS Ha HEYNPaABIIEMbIX
BEHTWJISIX IPM MTHOBEHHOW KOMMYyTaluu. 3HadeHue BalIpsaMieHHON DJC: Eq =
f(Uz,mn)

10. Toku BTOPHUYHBIX U MEPBUYHBIX OOMOTOK ITHUTAOIIETO TpaHchopmaTopa
Tt Tpexda3Hol HYJIEBOUW CXEMBbI BBITIPSMIICHUS.



11. PaGouue nmporeccsl B THPUCTOPHOM MpeoOpa3oBaTesie Ipyu MIHOBEHHOM
KOMMYTalUU. 3aBUCUMOCTb £7 = f(%2) PeryniupoBOYHbIE XapaKTEPUCTUKH.

12. KommyTarus TOKOB B (ha3ax MUATAIOIIETO TpaHC(HopMaTopa THPHUCTOPHOTO
npeoOpazoBaTes MPH MEPEKITIOYCHUN BEHTUIICH.

13. BennunHa MrHOBEHHOT'O HAIpPsDKEHUS HA Harpys3ke B 30HE KOMMYTAllUU
ToKOB. CpenHsis BenuunHa najaeHus Hanpsbkenud B TI1, cBsi3aHHas ¢ KoMMyTanuen

(AUK)'

14. Buemnue xapakrepuctuku TII mpu HeNpepbIBHOM U IPEPHIBUCTOM TOKE B
Harpyske.

15. OOpamiene MOTOKAa MOIIHOCTH B JJEKTPOMAIIMHHOW  CUCTEME
3NeKTponpuBoaa U B cucreme TII-/1.

16. OcobenHoctTn  WHBepTOpHOro pexuma paboter  TII.  Ilonstue
«OIPOKUIBIBAaHUEY» UHBEPTOpA. OrpaHUUYEHUE yIIIa S.

17. OcoOeHHOCTH pabOTHI BBIIPSMUTENS MO MOCTOBOM cxeMme JlapuoHoBa.
[TomyyrpaBiissieMblil BEIIPSIMUATEID I10 MOCTOBOM CXEME.

18. IlpuHIMI TOCTPOEHHS] 3KBUBAJCHTHBIX MHOTO(Ma3HbIX cxeM. CrocoObl
peanuzanuu $a3o0BOro CABUTA MPU MOCTPOCHUN SKBUBAJICHTHBIX MHOTO(a3HBIX CXEM.

19. TpebGoBaHusi, IpEeIBABIIEMbIC K MapaMeTpaM YIPaBJISIOMINX WMITYJIbCOB
TII.

20. Kmaccudpukanus CHUDY. OynkmuonansHass cxema kaHanma CHOYVY.
Ha3HaueHune OTAeNbHBIX 3JIEMEHTOB.

21. BepTukanabHblf, TOPU3OHTAIBHBIA W  HUHTETPAIbHBIA  MPUHIIUIIBI
dazocmernienus B CUD®Y TII. Cioco6 obecrieueHHs JTMHEHHON 3aBUCUMOCTH uq =

f(Uy)

22. OcuoBusble y3161 CUDY. [IpuHIuUIE! UX GYHKIIHOHUPOBAHUS.

23. CnocoObl peBepca BEHTUIBHBIX JJIEKTPONPUBOAOB. bBEeCKOHTaKTHBIC
peBepcuBHble cxeMbl TII. [lpuHuMIBI yrpaBieHUS BEHTUIBHBIMH PEBEPCUBHBIMU
rpynnamu.

24. CoBmecTHOE ympaBieHue Komruiektamu peBepcuBHbIX TII. [Ipupona
YPAaBHUTEIbHBIX TOKOB.

25. CornacoBaHu€ CTaTUYECKUX XapaKTEPUCTHK PEBEPCUBHBIX TPYIIIL.

26. OgHOKaHANbHBIE U JABYXKaHAJbHbIE CUCTEMbl PETYJIMPOBAHUS TOKa MpHU
COBMECTHOM YIIPABJIEHUH peBepcuBHbIMU T1I.

27. Pa3nenpHOE ymnpaBlieHUE PEBEPCUBHBIMU TIpynmnamMu. ABTOMATHYECKUN
BBIOOP paloTaroIIel rpynIbl B 3aBUCUMOCTH OT 3HAKA OIMIUOKU PETYJIUPOBAHMUSI.

28. Cucrtembl CaMOHACTPOWKH (CKaHUPYIOIIEH JIOTHKHU) TPH Ppas3iaelbHOM
ynpasnennn TIIP.

29. Ilepexonusie npoiieccol B peBepcuBHbIX TII.

30. DHepreTHuecKue XapaKTepUCTUKHU BEHTHIIbHOTO 3ekTponpusoaa: KI1/ u
KO3 PUIIMEHT MOLITHOCTH.

31. BausiHue paGoThl BEHTHUIILHOIO JIEKTPOIIPUBO/IA HA MTUTAIOILYIO CETh.

32. CnocoObl yBeanueHus K0O3PPUIMEHTa MOIIHOCTH.

33. IIpeoOpazoBarenu MOCTOSHHOTO TOKA.

34. IlpuHUUIIBI KMITYJIBCHOTO PEryJIMPOBaHUS MIOCTOSIHHOTO HAMPSKEHHUS.

35. IpuHIMIBl IEWCTBHUS HEKOTOPHIX THPUCTOPHBIX KITIOYEH HMITYJIHCHBIX



npeodpazoBaTeei.

36. Cxema IIUII nns ynpasnenuss HAIIT mo nenu sikops. CUMMETpUYHBIH,
HECUMMETPUYHBIN U MOOUYepeIHbIN criocoOs! ynpasienus LIINII.

37. Perynsatopsl mepeMEHHOTO HATPSKCHMUS.

38. IIpeoOpazoBatenu yactoThl. Knaccudukarus. ABTOHOMHBIM HHBEPTOP.

39. JlByx3Bennble [TU. Dramnsl pa3BuTus 1Byx3BeHHbIX [1Y.

40. TIY ¢ HemocpeaCcTBEHHOM CBA3BIO HATPY3KH C CETHIO.

41. Asmapuiinbie pexxuMbl padotsl TII. 3ammTa TII oT aBapuiHBIX TOKOB.

42. Asapuiinbie pexuMbl padbotsl TII. 3ammTa TII oT nepenanpsikeHUH.

43. ABTOHOMHBIE BEHTHJIbHBIC MTPEOOpa30BaTEIN MOCTOSHHOTO ToKa. Cxema,
BpEMEHHbIE TPaQUKU U OCHOBHBIE COOTHOIICHMS MpeoOpaszoBaTens mpu padore Ha
AKTUBHYIO U aKTUBHO-UHIYKTUBHYIO Harpy3Ky.

44. OcHOBHBIE THUIIBI npeoOpazoBaTeseil. CrpykTypHas cxema
mpeo0pa3oBaTEILHON YCTAaHOBKH.

45. OCHOBHBIE MHUKPOIPOIECCOPHBIE KOMIUIEKThI, WX TMapaMeTpbl U
xapakTepucThku [lepcrneKkTuBbl MPUMEHEHUS MUKPOTPOLIECCOPHBIX CUCTEM.

46. Uctopusi  BO3HMKHOBEHMM U  Pa3BUTHUM  MHUKPOIJICKTPOHUKH U
MHUKPOIIPOLECCOPHBIX CUCTEM.

47. ApXUTeKTypa THIIOBOTO MUKpOIIpoLeccopa u TUTIOBOM
MUKPOIIPOLIECCOPHON CUCTEMBI. ApXUTEKTYPa MUKPOKOHTPOJIJIEPOB.

48. Opranuzanus namsatu. [lamsate nporpamm. Konduryparms namstu.

49, EEPROM namsaTe maHHBIX. PexuMbl agpecaniuv maMsATH TpOrpaMM H
JaHHbIX. Bpems oOpalieHust K naMsaTi U TAKTUPOBAHUE BBITIOIHEHUSI KOMaH/I. [lamMaTh
BBO/1a/BbIBOJIA

50. Opranmzanmst mnpepbiBaHnuid. Opranusanus TpepbeIBaHUN U cOpoca.
BekTopsel cOpoca 1 mpepbIBaHUiA.

51. Uctounuku cOpoca. COpoc 1O BKIIOYEHUIO MNHUTaHUS. BHemHee
yrpasiienue copocom. COpocC Mo CTOPOKEBOMY TaliMepy

52. . Peructp craryca MCU - MCUSR - (MCU Status Register). O6pa6oTka u
IIPOrpaMMHUPOBAHUE TIpEphIBaHUN. Bpems oTkimMka Ha mnpepbiBaHue. Pexnumel
sreprocoepexenus (Sleep Modes)

53. Taiimepsi/cuetunku. Talimep/cueTunk 0 u 2 - TCNT 0 2-
(Timer/Counter 0 2). Taiimep/cuetunk0 - TCNTO - (Timer/Counter0).

54. Peructp ympaBneHus TaiiMepom/cuetunkom 0 - TCCRO - (The
Timer/Counter0 Control Register). Peructpsr CpaBHCHUS BBIX0/1a
TalilMEepOB/CUETUHKOB.

55. Peructp cpaBHeHWsT BbIXOAa Talimepa/cuetumka? - OCR2 -

(Timer/Counter2 Output Compare Register). Taiimepsi/cuetunku 0 u 2 B [IIMM
pexume - Timer/Counter 0 and 2 in PWM mode.

56. AcunxpoHHas pabota Taiimepa/cuetunka (. Peructp craryca
acuHXpoHHOTO pexkuma - ASSR - (Asynchronous Status Register). Peructp craryca
acMHXpOHHOTO pexkuma - ASSR - (Asynchronous Status Register).

57. 16-pa3psinHblit Taiimep/cueTunkl. Peructp yIIpaBJICHUS A
taitmepa/cuetunkal - TCCR1A - (Timer/Counterl Control Register A).

58. Peructp ympasnenus B Taiimepa/cuetunkal - TCCR1B - (Timer/Counterl



Control Register B).

59. Peructpsl cpaBHEHHS BbIXoja Tailmepa/cuetunkal. Peructpsl cpaBHeHUs
B Beixoma Taiimepa/cuerunkal - OCR1BH u OCRI1BL - (Timer/Counterl Output
Compare Register).

60. Peructp 3axBara Bxoga Taiimepa/cuetumkal - ICR1IH u ICRIL -
(Timer/Counterl Input Capture Register).

61. Taiimep/cuetunk] B IIUM pexume.

62. Cropoxeoii Taiimep (Watchdog Timer)

63. Opranuzauust mnocienoBarenbHoro uHTepdeiica. IlocnenoBaTenbHbI
nepudepuiinsiii uaTepdetic Serial Peripheral Interface.

64. OcunoBuble xapaktepuctuku SPl maTepdeiica. Hactpoiika BeiBogoB SPI.
Peructp craryca SPI - SPSR - (Status Register).

65. Peructp ympaBnenuss SPI - SPCR - (Control Register). Peructp
ynpasnenus SPI - SPCR - (Control Register). Peructp craryca SPI - SPSR - (Status
Register). Peructp nanusix SPI - SPDR - (SPI Data Register).

66. UART - yHuBepcaslbHBII aCHHXPOHHBIA mpuemoriepenatdyuk. llepenaua
naHHbIX. [Ipriem 1aHHBIX.

67. Peructpet UART. box-reneparop (Baud Rate Generator). YcraHoBku
UBRR mnpu pa3nuyHbIX CTaHIApPTHBIX YaCTOTaX KBApIEBBIX KPHUCTAIIOB. Peructp
BO/I-reneparopa UART- UBRR - (UART Baud Rate Register.

68. Pabora KoOHTpoJulepa C aHAJOTOBBIMH CHTHajJaMH. AHAaJIOTOBBIN
KOMITapaTop.

69. Anamoro-nmdpoBoii npeodpazosatenb - (Analog to Digital Converter).
PaGota anamoro-mudgpororo npeodpazosarens ADC. [TporpammupoBarne ADC

70. PABOTA C IIOPTAMMU. Ilopra A. PabGora mopra A B KayecTBe
uugpposoro I/O obuiero HazHaueHus. CxeMoTexHHKa nopta A.

71. PABOTA C IIOPTAMM. Ilopt B. Pa6oTa nopta B B kauectBe nudpoBoro
I/0 obmiero Ha3HaYCHUSI.

72. PABOTA C I[IOPTAMMU JlonosnHuTtensHble (PYyHKIIMK BBHIBOAOB mopTa B.
CxemorexHuka nopra B.

73. PABOTA C IIOPTAMU Tlopt C. Ilopt D. Pa6ota nopra D B xauectBe
nndposoro /O obmiero Ha3HAYCHHS.

74. PABOTA C IIOPTAMMU [lononmuuTenbHbie (PYHKIIMU BBIBOJIOB TopTa D.
CxemoTtexHuka nopta D.

75. PABOTA C IIOPTAMMU Ilopt E. Pabora nopta E B kauectBe 1iuppoBoro
I/0 obmiero Ha3HaYCHUSI.

76. PABOTA C IIOPTAMMU JlononautensHbie PyHKIIMN BBIBOJOB mopTa E.
CxemoTexHuka nopta E.

77. PaboTa ¢ )XKUAKOKPUCTATTMYECKUM HUHIUKATOPOM. APXUTEKTypa U CUCTEMA
KomaHJ KoHTpoJuiepa KKH.

78. Untepdeiic KK ¢ AVR-mukpokontposuiepoM. I[IporpammupoBanme
BBIBOJIa nH(popMaruu Ha JKKU

79. IIPOTPAMMUPOBAHUE MUKPOKOHTPOJIJIEPA. butbt
OJIOKUpPOBaHUS TMPOTPAMMHPOBAHUS TAMATU. buThI-ipenoxpanurenu. bailTe
CUTHATYPBI (KOIBI UACHTU(DUKAITIH).



80. 3amurta EEPROM ot pa3spymenus. [Iporpammuposanue Flash u EEPROM
namsti. O6pamenue k EEPROM npu urenun/3anucu.

81. IIporpammupoBanue Flash mamsta. IlporpammupoBanne EEPROM.
Yrenue Flash mamsita. Yrenue mamsitu EEPROM.

82. IlporpammupoBanue Flash u EEPROM namsti 1o mocienoBaTeIbHOMY
kanany (Serial Downloading)

Meroanyeckue peKOMEHIALMH 110 IPOBEICHUIO 3a4eTa:

3aueT npoBoaUTCS B (hOpME MHAUBH Ty AIbHOM 3aIIUTHI - OTBETA Ha BOMPOCHI (2
BOIIPOCA) U3 MPEAJIOKEHHOTO MEPEYHS BOMPOCOB K 3a4€Ty, HO MPEnogaBaTelb MOKET
3a/1aBaTh W JIONOJHUTEIbHBIE, HE BKJIIOYEHHBIC B JAHHBIM CIHCOK BOMPOCHI IO
M3y4aeMOW TUCLUIUIMHE.

[IpenonaBarens B Hauajae ceMecTpa BbIIAET OOYUYaIOIIMMCS CIIMCOK BOIIPOCOB
JUISL 3a4eTa.

OOyuaromuics JT0KEH BOBpPEMsl MPHUOBITH Ha 3a4eT C 3a4€THOM KHUXKKOM,
NUCbMEHHBIMU TMPUHAUIKHOCTAMU. [lpm HEoOXoAMMOCTH M BO3HUKHOBEHMS
HEOOXOIMMOCTH OOAYMBIBAHHMS OTBETAa HA BONPOC OOYYArOLIUMHCA MOXKET
UCIIOJIB30BaTh BpeMsi He OoJiee 45 MUHYT JUisl TOATOTOBKM oTBeTa. [lonb3oBaThes
y4eOHUKaMH, KHUTaMH, TOCOOUSAMH, 3alTUCAMU U KOHCIIEKTaMU JIEKIIMH Ha 3a4eTe He
paspemiaercs. B mepuoa ydueOHBIX 3aHATHN (JIEKIMH M NPAKTUYECKUX 3aHSATUH, a
TaKKe 3aUeTa) 3alpelieHo Mojab30BaThCs MOOUIIBHOM CBSI3bIO.

Ha 3auete oOyuaroiemycs cieayer NoIpoOHO U apryMEHTHUPOBAHO H3JI0KUTh
OTBETHI Ha MOCTAaBJICHHbIE MIpenoaaBaTesieM Borpockl. O0yyaromuiics A0HKEH ObITh
TOTOB U K JOTOJHUTENIbHBIM (YTOUHSIOUIMM) BOMPOCaM, KOTOpPBIE MOXET 3aJaTh
npenoaaBaresb. Takke yYUTBHIBAETCS aKTUBHOCTh OOYYaroIIerocs B TEYEHHUE BCETO
CEMECTPA U CTEIIEHb OCBOCHUS U3y4aeMOr0 MaTepHala.

Kpurepuu oueHuBanus:

- OIIEHKAa «3a4YT€HO» BBICTABJISIETCS, €CJIW OTBET MOJIHbIA (BCE OCHOBHBIE
aCIEKThI BOMPOCA 3aTPOHYTHI U OCBEUIEHBI ), UCIOJIb30BaH HE OJAUH JIUTEPATYPHBIN
HUCTOYHUK, p€UYb YETKasl, JIOTUYHAS, IPOBEACH aHAIU3 U3yYEHHOI0 MaTepuaa.

- OIIEHKa «HE3aYyTE€HO» BBICTABIISICTCS, €CIAM TeMa HE  pacKpbiTa
(oOyuaromuiicst He TOHUMAET CYTH BOIPOCA, TOBOPUT HE O TOM), UCIIOIb3YET B
KaueCTBE UCTOYHUKA COOCTBEHHBIE TOBEPXHOCTHBIE, TUOO OLIMOOYHbIC
paccy’KJeHus1, peub COMBUMBAsL, MOHATUHHBIN anmapat He ynoTpebisercs, 00beM
OTBETA HE MPEBIIIAET HECKOJIbKUX MPEII0NKEHUM.

JTaJIOH BEPHOI0 OTBETA:

IIpencraBieH B KHUTax:

1. I'mymkun, E. f. Mukponpoueccopubie cpeiactBa u cucremsl [Tekcrt]:
koHcnekT jekiuit / E. S, ['nymkus. - Kpacnosipck : KI'TVY, 2004. - 64 c.

2. Pozanos, 0. K. CunoBas snexkrponuka [Tekct] : yueonuk / FO. K. Po3aHos,
M. B. PabOunmkuii, A. A. KBacHiok.. - M. : MOU, 2009. - 632 c.
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PazpabGoTuuk ¥ E. d. [nyuikus

noonucs uHuURuUaH, hamuiun
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