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1. MepeyeHb KOMMNETEHLMIA ¢ yKa3aHUeM 3TanoB UX ()OPMHUPOBAHUS B Mpouecce

0CBOCHHUs 00pa30BaTeIbLHON NPOrPaMMbl

Pa3gensl nucnu-
WNupeke dopMynHpoBKa IIJIUHBI
1 2 3
[1K-15 - BJIAQICHUEM 3HAHUSAMHM TEXHHYECKHUX YCIOBUH M MpPaBUI pa-
MOHAJILHOM SKCIUTyaTalldd TPAaHCIOPTHBIX U TPAHCHOPTHO- +
TEXHOJIOTMUECKUX MAIIMH U 000pYyIOBaHUS, MPUYUH U TIO-
CJIEICTBUH MpEKpaIieHus UX paboTocrnocoOHOCTH
I1K-16 - CIOCOOHOCTHIO K OCBOCHHUIO TEXHOJIOTHH U (OpPM OpraHu3a-
MU JUArHOCTUKH, TEXHUYECKOTO OOCIY)KMBAaHHSI U PEMOHTA + +
TPAHCIOPTHBIX M TPAHCIOPTHO-TEXHOJOTUYECKUX MAIIUH U
o0opynoBaHUs

2. OnucaHue noxKa3areJjieil 1 KpuTepueB OLEHUBAHUS KOMIIETEHUNI HA Pa3JIMYHbIX
Tanax ux GopMHUPOBAHUSA, ONUCAHUE IIKAJ OL[EHUBAHUS

2.1 HIxkaJja akaaeMH4eCKHX OLEHOK OCBOCHMS AUCHHILINHEI

Buap! onneHok

OueHku

AxazemMuueckas OlleHKa 10 2-X OaJIbHOH IIKaie

HC 3a4TCHO

‘ 3a4TCHO




2.2 Tekymuii KOHTPOJIb

®dopma Ne 3ananus
Paznen Conepaarnne Texnosnorns | O orom [Toporo- [ToBbI- Bricoknii
TpeOoBaHUs B pa3pe- HOTO o .
Kon [Inanupyemsble pe3ynbTaTbl JUCIH- dbopmupo- BBII ypO- | IICHHBIA | YpPOBEHb
TUJTUHBI 3¢ pasjierion BaHUs cpeactsa BEHb YpOBEHb (oTnnu-
JUCIUILTAHBI (xoH-
Tposs) (ynosn.) | (xopomwio) HO)

IIK-15 | - 3HaTh OCHOBHBIC NMPUEMBI M1 METOJHMKH Ha 2 CdopmupoBaHHbBIS Jlexnuu, Veruwiii | TecroBble | TectoBwie | TecToBbie
KOTOpBIE ONUPAIOTCS NPU CO3JaHUM alro- 3HaHUS MO3BOJSIOT | Jabopartop- | ompoc, 3a/1aHus 3alaHusl | 3aJaHus
PUTMOB pabOThl MHUKPOIPOLIECCOPHBIX CH- oOyuaroremycst HbIe pab0- | TECTUPO- | M3 MyHKTA | U3 MIYHKTa | U3 MyHK-
CTEM YIPABJICHUS; IrpaMOTHO CO371aBaTh | Thl, CAMO- BaHUE 3.2 (Ho- 3.2 (Ho- Ta 3.2
- YMeTb COCTaBJISATh OJOK—CXEMbI aJTrOpHT- OJIOK-CXEMBI ~ QJro- | CTOSITEIIb- Mmepa 1-32 | mepa 1-32 | (HOMmepa
Ma pabOTbl MUKPONPOLECCOPHON CHCTEMBbI PUTMOB U mHcaTh | Hasd paboTa 1-32
yIpaBJICHHUS; COOTBETCTBYIOIIUHN
- HMeTh HaBbIK M/WJIM ONBIT JeATeIbHO- IIPOrPaMMHBIN KOJT
CTH IO CO3JaHHUIO ANTOPUTMOB OOPaOOTKHU
MIPUMEHSIEMbIX MUKPOIPOLIECCOPAMU  IIPO-

CTEHIINX CUCTEM YIPABJICHHUS;

[1K-16 |- 3HaTh TPHUHIOUNBI TEpeaadd IUPPOBOH 3 CdopmupoBaHHbIe Jlexuun, Verueit | TectoBeie | TecroBeie | TectoBbie
uHbOpMalMK 1O THapajjIebHBIM M IOCIe- 3HaHUS TO3BOJIIIOT | JabopaTop- | ompoc, 3aJaHus 3aJJaHusd | 3aJaHud
JI0BAaTEIbHBIM IIMHAM JaHHBIX; oOyuaromemycst Hble pabo- | TECTUPO- | U3 MIyHKTa | U3 MIyHKTa | U3 MyHK-
- YMeTb CO3[1aBaTb INPOTPaMMHBIA KOI H IIPOTHO3UPOBATH TBI, CAMO- BAaHUE 3.2 (HO- 3.2 (HO- Ta 3.2
UCTIOJTHSEMbIC  (pailJIbl, COOTBETCTBYIOIIUE BO3MOXXHBIE  HEHC- | CTOSTEIb- mepa 1-32 | mepa 1-32 | (HOMepa
pa3pabOTaHHOMY aIrOpUTMy OOMEHa WH- NPaBHOCTH  MHKpO- | Has paboTa 1-32
dhopmarueit; MPOIIECCOPHBIX  CH-

- MIMeTh HABBbIK W/MJIH ONBIT [IeATEJbHO-
¢TH paboThI C MPOTPAMMHBIM 00€CTICUCHHEM
JUIsl HAaIllUCAaHMS KOJa, a TakKe IMporpamMMmu-
pOBaHUs BHYTPEHHEH MaMsITH MHUKPOIPO-
1[eCCopa;

CTEM IO KOHCTPYK-
TABHBIM OCOOEHHO-
CTAM




2.3 IIpomMekyToUHAs aTTecTAMS

®dopma Ne 3amanus
Texnonorns | O orom [Toporo- [ToBBbI- BHCUO i
HOTO o . KUN
Kon [Imanupyembie pe3yIbTaThl dhopmupo- BBIU ypO- LICHHBIN
BaHUs cpectpa BEHb YpOBEHb YPOBCHE
(KOH- (oTmy-
Tpons) (ymomn.) | (xoporiio) H0)
ITK-15 - 3HaTh OCHOBHBIC IIPUEMbl U METOJAUKH HAa KOTOpPbIC omuparoTcs npu co- | Jlekiuwu, 3a4eT Bomnpocel | Bompocsl | Bormpo-
3JIaHUW AIITOPUTMOB PaOOTHI MUKPOTIPOIIECCOPHBIX CHCTEM YITPABJICHUS, nmabopaTop- u3 . 3.1 m3n. 3.1 | celu3 1.
- YMeTb COCTaBJIATH OJOK—CXEMbI aJrOpUTMa pabOThl MUKPOIIPOLIECCOPHOI | HbIE pado- (HOMEpa (momepa | 3.1 (HO-
CUCTEMBI yIIPaBJICHHUS, ThI, CAMO- 1-54) 1-54) Mmepa 1-
- UIMETh HAaBBIK H/WJM ONBIT JAeATEJbHOCTH MO CO3JaHUIO AITOPUTMOB | CTOSITEINb- 54)
00pabOTKH TPUMEHSEMBIX MHKPOIPOIECCOpAaMH  MPOCTEUIINX CUCTEM | Has paboTa
yIpaBICHUS;
I1K-16 - 3HaTh NPUHLIUIBI Iepeaayn nudpoBoil nHpOpMAIMK N0 ApaUIeIbHBIM U | Jlekuuwu, 3a4eT Bomnpocsr | Bompocer | Bompo-
MIOCJIEI0BATEIbHBIM IIIMHAM JIaHHBIX; naboparop- u3 . 3.1 m3n. 3.1 | celu31m.
- YMeTb CO3/aBaTh MPOrPaMMHBIA KOJ W HCIIOJHSIEMbIE (Daiiibl, COOTBET- | HBIE pado- (HOMEpa (momepa | 3.1 (HO-
CTBYIOLIME Pa3pabOTaHHOMY allrOpUTMy oOMeHa nH(popMalMeH; ThI, CAMO- 1-54) 1-54) Mmepa 1-
- HMeTh HABBIK M/WJIN ONBIT JAEATEJBLHOCTH PAa0OTHI C MPOTPAMMHBIM | CTOSITEIb- 54)
obOecrieueHreM Uil HalMCaHUs KOJAa, a TakXKe MporpaMMHUpPOBaHUs BHYT- | Has paboTa

PEHHEN NMaMITH MUKPOIPOLECCOPA;




2.4 KpuTtepum OLleHKH HA 3a4éTe

O1eHka sK3aMe-
HATOpa, YPOBEHB

Kpurepuu

«3auTeHO»

OO6yuaromuiics mokasaj JIOCTaTOYHbIC 3HAHHSI OCHOBHBIX IMOJIOXKEHUN y4eO-
HOM JAMCLUIIIMHBI, YMEHUE CAMOCTOSTEIBHO PEIIaTh KOHKPETHBIE MPAaKTHYE-
CKHE 33/1a4H, IPEelyCMOTPEHHbIE pabouell mporpaMMon, OpUEHTUPOBATHCS B
PEKOMEHI0BAaHHOM CIIPAaBOYHOI JIMUTEpaType, yMEET IPABUIBHO OLIEHUTH I10-
JIyYECHHBIE PE3YJIbTATHI.

«He 3aureno»

[Tpu oTBeTe 0Oy4aroUIerocs BHIBUIMCH CYIIECTBEHHBIE MPOOEIBI B 3HAHUIX
OCHOBHBIX IOJIOKEHUH y4yeOHOM TUCLMILIMHBI, HEYMEHHE C MOMOILBIO IIpe-
[10/1aBaTeNsl IMOJIYYUTh NPABUIBHOE PEUICHHE KOHKPETHOM IPaKTUYECKON
3aJjauu U3 YMClia IPeyCMOTPEHHbBIX pabouel mporpaMMoil yueOHoM auciu-
TIJIMHBI

2.5 Kpurtepuu oueHKH YCTHOTO ONpoca

Onenka Kpurepun
BBICTABIIACTCS 00YYAIOIIEMYCs, €CIIM OH YETKO BBIPAXKAET CBOIO TOUY 3PEHUS
10 paccCMaTpPUBAEMBLIM BOIIPOCAM, IIPUBOAS COOTBETCTB He TPUMEPHI
«3a4TEHO» p P P » TIPHBOJ yiom p PEL,

IPU 3TOM TIPU OTBETE JOMYCKAIOTCS OTJACIBHBIC MOTPEIIHOCTH B 3HAHMAX
OCHOBHOTO Y4€OHO-TIPOrpaMMHOI0 MaTepuasa

«HEC 3a4TCHO»

BBICTABIIsIETCS O0ydYarolmeMmycsi, eclii OH OOHapyKMBAaeT CYIIECTBEHHbBIE
npoOenbl B 3HAHUSIX OCHOBHBIX ITOJOKCHHH y4eOHOW TUCIUILIAHEI, He-
YMEHHE C IOMOILBK MPEenojaBareliss MOJYyYUTh IPABUIBHOE pELICHHE
KOHKPETHOU MPAKTUUECKON 3a7aydl U3 YKCiia MPEAyCMOTPEHHBIX paboueit
porpaMMoi yueOHOM AUCIUTIITHHBI

2.6 Kputepumn o11eHKH TeCTOB

Crynenu ypoB- ITokazarens OLIEeHKH
HEl OCBOEHUS OTauuuTenbHbIe TPU3HAKU c(hOpMHUPOBAHHOIN KOM-
KOMITETCHITHI NeTEHIIUN

Bhicokuii OOyuaromuiics aHalIuM3UpyeT, oleHuBaeT, mnpo- | He menee 90 % Gamnon
THO3UPYET, KOHCTPYHUPYET. 3a 3a/1aHus TECTA.
OOyuaromuiics BBISBISIET B3aUMOCBs3U, Kiaccu- | He menee 75 % OamnnoB
[ToBbITIeHBIIH bunmpyer, ymopsaouMBacT, WHTEPIPETUPYET, | 3a 3aJIaHUsI TECTA.
MIPUMEHSET Ha MPAKTUKE NPONUJEHHBIN MaTepHall.
ToporoBsiii OO0yuaromuiicsi BOCIPOU3BOJAUT T€PMUHBI, OCHOB- | He menee 55 % Ganios

HBIC ITOHATHA.

3a 3alaHusd TCCTa.

Komrmerenius He
copmMHpoBaHa

Meunee 55 % OamnoB 3a
3aaHUs TECTA.

2.7 lonyck K caave 3ayera

1. BrinonHeHue 1a60paTopHBIX padoT.
2. AKTHBHOE yJacTHe B padoTe Ha 3aHATHUSX.
3. Co3xaHue B KOJUIEKTUBE NMPOCTEHIIIEH MUKPOIIPOIIECCOPHON CUCTEMBI YIIPaBICHUS.




3. TunoBble KOHTPOJIbHbIE 32/IaHUS UM HHbIe MaTePHAJIbl, He00X0AMMbIe 1JIf1 OLleHKHU
3HAHUI, YMeHHH, HABBIKOB U (MJIN) ONBITA JeITEJIbHOCTH, XaPAKTEPU3YIOIIHUX ITAIbI
¢dopmMupoBaHus KOMIIETEHIIMH B Mpollecce 0CBOEHUA 00Pa30BaATEJIbHON MPOrpaMMbl

3.1 Bonpocsl 1151 TECTHPOBAHUS

1. OcHoBbI M POBOIA, aHATOTOBON M MUKPOIPOIECCOPHON TEXHHUKHU.

2. Hanpsbxenue u TOK.

3. Pesucropsl U AenuTENN HAPSKEHUS.

4. KonpaeHcaropsl.

5. Jluoabl 1 CBETOANO/IBI.

6. Pemne.

7. IlpuHuunsl paboThl MPOCTEHIINX SJIEKTPOHHBIX IETEH.

8. AmnamoroBo-nudpoBsie U MUPPO-aHATIOTOBBIC TPEOOPA30BATEIH.

9. IlupoTHO-UMIyIbCHAS MOIYJSIHS.

10. VYmpaBiieHHE IMIArOBBIMU JIBUTATEISIMH

11. CrpykTypa cCeMUCEIrMEHTHBIX HHIUKATOPOB U OTOOPaKEHUE YHCENT Ha HUX.

12. JIwHamuueckas WHAMKAIUSA HAa TBYXYHCIOBOW MHIUKATOP C OOIIUM KaTOJIOM.

13. Hcnonb3oBaHHE MOATATHBAIOIINX PE3UCTOPOB.

14. JlpeGe3r KOHTAKTOB U 0Opb0a ¢ HUM.

15. Co3aanue npoekTa M HalMCaHue MPOrPaMMHOTrO Koja B cpezie paspaborku Atmel Studio.
16. CrpykTypa npocreiniei mporpaMmsl Ha si3bike CH.

17. Cunrakcuc s3bika CH.

18. Cunrakcuc apupmeTHuecKux onepanunii Ha si3pike CH.

19. CaBurosie oneparuu U ©X 0003HAYCHHE.

20. Jlormueckue onepanuu U, MJIN n UCKJIFOUAIOIIEE WJIN.

21. JlupexTusbl npemnporieccopa #include <> u #define — ux rpaMOTHOE UCIIOJIB30BAHUE.
22. llukinyeckue orepamyu ¢ ucroiab3oBanueM komann for(;;){}, while(){}, do{}while(),

break u continue.

23. Omeparopsl BetBierus if() {} else{}, case().

24. Tunsel naHHbIX B a3b1ike Cu — char, int, float u double.

25. PesepBupOBaHUE MMaMSTH.

26. Muunmanusanus ¥ co3gaHue MEPEMEHHBIX B KOJIE TPOrpaMMBbl.

27. Co3ngaHre MacCUBOB JJAHHBIX PA3HBIX THIIOB.

28. KoHcTaHTHBIE TUIIBI JAHHBIX.

29. Ilpouenyps! u GpyHKINH B si3b1ke CH.

30. TI'maBHas ¢yHkus int main(void).

31. TIpepsiBaHUE BHITOIHEHUS TIPOTPAMMBI.

32. Omiaaka ¥ ONTUMU3ALMS IPOrPAMMHOTO KOJIa.

33. TIpuHIUIBI CO3AHHS YCTIEUTHBIX MUKPOIPOIIECCOPHBIX CUCTEM YIIPABIICHHUSL.

34. TeopeTruueckrue OCHOBBI MUKPOIIPOLIECCOPHBIX CHCTEM PETYIUPOBAHMS U YIIPABICHHUS.

35. OcobGeHHOCTH MUKPOKOHTPOJIIEPOB, IMIPOIECCOPOB MH(PPOBOI 00paObOTKH CUTHAJIOB
(ITIHOC) u yHUBEpCaTbHBIX MPOLECCOPOB.

36. Twumbl mpecTaBICHUS YHCEN — NECITUIHOE, TBONYHOE U IIECTHAIATEPUIHOE.

37. OtobpaxeHue yncell B MaMATH MUKPOKOHTPOJIJIEPOB.

38. Flash u Eeprom mamsTh, u €€ 0cOOEHHOCTH.

39. TlopTsl BBOJA-BBIBOJIa MUKPOKOHTpOJIepoB ATmega8A.

40. Peructper DDRx, PORTx u PINx.

41. OtobpaxeHne Ha CeMUCEIrMEHTHBIH HHIUKATOP LU(P C UCTIO0JIb30BAHUEM MAaCCHUBOB.

42. Vcnonp30BaHUE JIOTUYECKUX OTIEpAIMid ISl YIPABICHUS OTEIbHBIMU BBIBOJIAMH TTOP-
TOB.

43. Twurmbl IpepeIBaHUH.
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44, Peructpsl 1 HaCTPOMKA MPEPHIBAHUN OT TAMEPOB.

45. BHemHue npepbiBaHus.

46. PerucTtpsl U HACTPOWKA BHEUTHUX MPEPHIBAHUH.

47. Peructpsl u HacTpoiika ALl mukponpoueccopa ATMega8A.

48. Peructpsl U ynpaBlieHHE CKBAXXHOCTHIO UMITYIbcOB [IIMM perymnsTopa.
49. Hacrpoiika uaTepdeiicoB nepenaun nHGOpMaInu.

50. Peructpsl u HacTpolika uHTepdeiica SPI.

51. Peructpsl u HacTpoiika uaTepdeiica oomena TWL

52. Peructpsl u HacTpolika uHTepdeiica oomena RS-232.

53. OOwmen unpopmarmeii ¢ ucronszoBanueM one-Wire uaTepdeiica ooMeHa.
54. Peructpsl BBO/1a-BbIBOJIa MUKPOIIPOLIECCOPOB.

IpakTnyeckne 3agaumn
1. 3agauga

[IpuBenuTe K EeCATUYHON GopMe CIeAYIOIIee TBONIHOE YUCIIO:
0b00010010

2. 3agauda

[TpuBenute k gecATHUHON opme creayroliee TBONYHOE YUCTIO:
0b00100001

3. 3agauga

[TpuBenute k gecsTUUHON popme ciaenyroiiee JBOMIHOE YUCIIO:
0b00000111

4. 3amaya

[TpuBenute k AecsITUUHON popme ciaenyromiee JBOMIHOE YUCIIO:
0b10000110

5. 3agada

[TpuBeauTe K MmEeCTHAAATEPHUUHON (opMe ciaeyroliee JBOMYHOE YUCIIO:
0b00010010

6. 3agauga

[TpuBeauTe K MmEeCTHAAATEPUUHON (opMe ciaeyroliee JBOMYHOE YUCIIO:
O0b00111111

7. 3agada

[TpuBeauTe K MmEeCTHAAATEPHUUHON (hopMe ciaeyroliee JBOMYHOE YUCIIO:
0b10100000

8. 3amaua

[TpuBeauTe K ABOMYHOM (hopMme crenyrolee TeCITUYHOE YUCIIO:
5

9. 3amaua

[TpuBeauTe K ABOMUHOM (hopMe crenyrolee TeCITUYHOE YUCIIO:
14

10. 3agaga

[IpuBenuTe k 1BOMYHOM (popme cienyromee AeCITUIHOE YUCTIO:
9



11. 3agaga

[TpuBeauTe K MIECTHAAIATEPHUUHON (hOopME creyrolee JeCITUIHOE YUCIIO:
31

12. 3agauga
Kakoe gBonuHoe umciio Oyaer 3anucano peructp BBojaa-BeiBojga PORTB, mocne BeimoHeHHS
MIPEACTABICHHOTO HA PUCYHKE KoJa?
#include <avr/io.h>
char 1i;
—lint main(void)
{
i= 0;
DDRB = ©b11111111;

i++;

PORTB = i;
while(1)
{

i++;

13. 3agaua
Kakoe uncno Oynet 3anucano peructp BBoga-BeiBoga PORTB nocne BbINoNHEHUS TPpeICTaB-
JIEHHOT'O Ha PUCYHKE Koja?
#include <avr/io.h>
char i;
—lint main(void)
{
i=1;
DDRB = ©b11111111;
i=(i<<1);
PORTB = i;
while(1)
{

i++;

14. 3aga4da
Kakoe uncno OyneT 3amucano peructp BBoja-BeiBoga PORTB nocne BIONTHEHUS TPEICTaB-
JIEHHOTO Ha PUCYHKE KoAa?
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#include <avr/io.h>
char 1i;
—lint main(void)

{
i=2e;
DDRB = @b11111111,;
i--3
PORTB = i;
while(1)
{

it++;

15. 3agaua
Kaxkoe uncno 0yzaer 3anucano peructp BBoga-BeiBoga PORTB nocne BeimosiHeHus npecTaB-
JIEHHOTO Ha PUCYHKe Koja?
#include <avr/io.h>
char 1i;
-lint main(void)
{
i=20;
DDRB = €b11111111;
i += 5;
PORTB =
while(1)
{

i;

i++;

16. 3agaua
Kaxkoe uncno 6yzaer 3anucano peructp BBoAa-BeiBoga PORTB mocne BeimosHeHust npeacTas-
JIEHHOTO Ha pUCYHKe Koja?
#include <avr/io.h>
char 1ij;
-lint main(void)
{
i=186;
DDRB
i-=5;
PORTB =
while(1)
{

8b11111111;

i;

i++;
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17. 3agaga

Kakoe uncno OymeT 3anucano peructp BBoaa-BeiBoga PORTB mocne BBIOHEHUS TPEICTaB-
JIGHHOTO Ha PUCYHKE Koaa?
#include <avr/io.h>

char 1i;
—lint main(void)

{
i=16;
DDRB = @b11111111;
i >>= 2;
PORTB = i;
while(1)
{

i++;

18. 3agaua
Kakoe uncno Oyzaer 3anmucano peructp BBoaa-Beieoga PORTB mociie BeIoHEeHUS IpecTaB-
JICHHOT'O Ha PUCYHKE Koja?
#include <avr/io.h>
char i;
-lint main(void)
{
i= 16;
DDRB = €b11111111;
i=1+2;
PORTB = i;
while(1)
{

i++;

}

19. 3agaua

Kaxkoe uncno Oyzaer 3anucano peructp BBojaa-BeiBojia PORTB nocre BeimonHeHus npeacTas-
JIEHHOTO Ha pUCYHKe Koja?
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#include <avr/io.h>
char 1i;
—-lint main(void)

{
i = 16;
DDRB = €b11111111,;
i=1-2;
PORTB = i;
while(1)
{

i++;

}

}

20. 3amaga

Kakoe uncno 6yzer 3anucano peructp BBojaa-BeiBoga PORTB nocie BbinonHeHus npeacras-
JICHHOT'O Ha PUCYHKE Koja?

#include <avr/io.h>
char 1i;
—lint main(void)

{

i = 16;

DDRB = ©€b11111111;
i = 1i*2;

PORTB = i;
while(1)

{

i++;

3.2 TecTroBbIe 3aaHUA

1. HazoBrTE MUHUMAaIIbHBIN HA0Op 3JIEMEHTOB 3JIEKTPOHHOU CUCTEMBI YIIPaBJIEHMSI aBTO-

mMoounein?

(1) daTtuuku, 6JI0K yIpaBJICHHs, HICTIOTHUTEIHHBIE MEXaHU3MBI,
(?) brnox mpaBneHMs, UCTIOIHUTEIbHBIE MEXAHU3MBI;

(?) JdaTumku, UCTIOTHUTEIIbHBIE MEXaHU3MBI;

(?) bnox ynpasnenus;

2. Ha30BuUTE OCHOBHBIE XapaKTEPUCTUKH AJIEKTPUUYECKOTO TOKA B IEMAX?
(!) Hanpsbkenue u cuma TOKa;

(?) ConpotuBnenue u EMKOCTB;

(?) I110THOCTH TOKA U MOTOK;

(?) Unnykrusnocts u DJ(C;

3. EnuHunei uaMepenust cuisl Toka B cucreMe Cu sBIsieTcs:
(1) Amnep;

(?) Kynon 3a cexynny;

(?) BonbT Ha Owm;

(?) BoubT;

4. EnnHnnen n3mepeHus HanpspkeHus B cucteme Cu sBisieTcs:
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(?) Ammep;

(?) Dxoyns Ha Kynon;

(?) Amnep Ha Owm;

(!) BoubT;

5. B nenb mexay "3emueit" u HanpsbkeHreM nutanust U=5B ycTaHOBIICH JIEUTENb
HanpspkeHus ¢ conporuiaeHusMu 3 U 12 kOm. Kakoe HarnpsikeHHe MOXKHO MOJIYYUTh C JAHHOTO
NETIUTEIS?

() 4B;

(?)3 B;

(?)2B;

(7)2,5B;

6. OCHOBHBIMH XapaKTEPUCTHKAMU ITIOCTOSIHHBIX PE3UCTOPOB SIBJISIOTCS:

(1) ConporuBnenue u pacceBaeMasi MOIIHOCTb;

(?) ConporuBiieHHE ¥ UHIYKTUBHOCTb;

(?) ComporuBiieHUE U EMKOCTB,

(?) TonbKO CONPOTUBIICHHE;

7. OCHOBHBIMH XapaKTEPUCTHKAMU JIEKTPOIIMTHYECKUX KOHICHCATOPOB SBIISIFOTCS:

(") Emxocts u nomyctuMoe HampshkeHue;

(?) EMKocTb 1 conpoTtupienue Ha yactote 1kI1;

(?) Tonbko EMKOCTB;

(?) EMKocTh 1 HanpskeHne po6os;

8. BbIBOIBI IMOI0B HOCSAT HAa3BaHUE:

(") Anon u karox;

(?) baza u smutTeEp;

(?) Komexrop u sMHUTTED;

(?) 3arBOp M CTOK;

9. OCHOBHBIMH XapaKTEPUCTHKAMHU CBETOHO/IOB SBIISIFOTCS:

(1) Manenue HanPsKEHUSI U TOMYCTUMBIH TOK;

(?) LiBeT 1 1OMyCTUMBIiA TOK;

(?) et u HanpspxeHue npooos;

(?) HomycTuMblii TOK ¥ CONPOTHBIICHHE;

10. Enununeit usmepenus EMKOCTH KOHJIEHCATOPOB B cucteme CH sBIIsIeTcCs:

(1) Kyson;

(?) dapag;

(?) l'enpu;

(?) Beoep;

11. Ha xakoe konu4yecTBO HU(PPOBBIX NpEACTAaBICHUN MOXKET pa3ouTh 4-x OutHbIi ALIT
AIIEKTPUYECKUI CUTHAN?:

(?) 8;

(1 16;

(?) 256;

(?) 1024;

11. Ha kakoe konm4ecTBO HU(POBBIX NPEACTABICHUN MOKET pa3ouTh 10-TH OUTHBIN
ANII sanexkrpuyeckuii curnan?:

(?) 8;

(?) 16;

(?) 256;

(1) 1024;

12. Pactu¢pyiite abopesuarypy LLINM:

(?) llupoTHO-MHIYKTUBHAS MOYJISIIHS;

(?) LllTekep-uHAYKTUBHBINA MOIYJIb;

(?) LlaroBo-uMIy/IbCHBIN MOILYJISITOD;
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(") IIupOoTHO-UMITYIIbCHAS MOYIISIIUS;

13. Kakue cBeTOIMOIBI HA CTAaHAAPTHOM CEMUCETMEHTHOM HHIMKATOPe HEOOXOIMMO 3a-
’K€4b, 4YTOOBI OTOOPA3UTh YUCIIO 1:

(1) B, C (0b00000110);

(?) A, B (0b00000011);

(?) C, D (0b00001100);

(?) A, G (0b01000001);

14. B ctpykTypy cTaHAapTHOU nporpaMMsl Ha si3bike CH 7151 MUKPOKOHTPOJIJIEPOB BXO-
TIT:

(1) MonkrovyeHue 3aroI0BOYHbBIX (HaIOB 1 OMOIMOTEK, ONIPEICICHHUS JIJIS IPETPOLIECCO-
pa, orpeeNeHue ro0aIbHbIX IEPEMEHHBIX, MACCHBOB M KOHCTAHT, MTOIIPOTPaMMBbI U (DyHKIIHH,
riaBHas GyHKIMs main,

(?) Onpenenenust 1yist MPEMPOIIECCOPa, ONPEICICHUE ITI00aTbHbBIX MIEPEMEHHBIX, MACCH-
BOB U KOHCTaHT, TIOANIPOrpaMMbl B (YHKIIUH, TJIaBHas QyHKIus main;

(?) ToaxmoucHKe 3aroI0BOYHBIX (DaiiiioB U OHOIHOTEK, ONpeAeIcHHE INTO0AIBHBIX TTe-
PEMEHHBIX, MACCHBOB U KOHCTAHT, MOIPOrpaMMbI U (PYHKIINH, TTIaBHAsE GYHKIMS Main;

(?) HoaxroueHnE 3aroJ0BOYHBIX (aliIOB U OUOIHOTEK, OMPEACACHHUS IS PEMPOIIEC-
copa, MoANpOrpaMmbl U GYHKIMH, T1aBHas QyHKIKsS Main;

15. Tlepen HexkoTopoii onepanueii (I = i<<2) nepemeHHas | OblIa paBHa eauHuIle. Yemy
paBHa MepeMeHHas 1 0CiIe ITOM oneparumn?

(" 4,

(?) 2;

(?) 0;

(?) 8;

16. Ilepen nekoTopoii oneparueii (I += 0000000111) mepemennast i Obliia paBHA €AUHU-
1e. YeMy paBHa nmepeMeHHas 1 ociie TOU ornepanuu’?

(?) 4;

(?) 2;

(?) 0;

" 8;

17. Tlepen HexoTopoii onepanueii (i ++) mepemenHas | Obuta paBHa enunuie. Yemy pas-
Ha MepeMeHHasl 1 ocie IToN onepanuu?

(?) 4;

(2

(?) 0;

(?) 8;

18. Tepen HexoTopoii oneparueii (i >= 1) mepemeHHas | Obuta paBHa enunuIe. Yemy
paBHa MepeMeHHas 1 MOCye YTOW oneparuu?

(?) 4;

(?) 2;

" 0;

(?) 8;

19. Ilepen nexoropoii onepanueii (1 = i&(0b00000011)) nepemenHas i ObLIa paBHa €1~
Huue. Uemy paBHa nepeMeHHas 1 Iociie 3ToH ornepanun?

M1

() 2;

(?) 3,

(?) 4,

20. IMepen Hexotopoii onepanueii (1 = 1|0b00000011) nepemenHast i OblTa paBHA €IUHHU-
1e. YeMy paBHa mepeMeHHas 1 Tociie ATOU oreparuu’?

() 1;

(? 2;
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(03

()4

21. Ilepen nekoTopoii oneparmeii (i = i*0b00000011) nepemennast i OblIa paBHA €AUHU-
1ie. Uemy paBHA epeMeHHAsI 1 MOCIIE ITOW omepanuu?

(1

"2

(?) 3;

() 4

22. Yro nmemaet qupektusa #include<>?

(?) Onpenenser 3aMeHy UMEH B KO/IC;

() Onpenenser moaKIOYaEMbIE 3ar0JI0BOYHBIE (ailiibl 1 ONOINOTEKH;

(?) BrrrodaeT HUKIMYECKOE BHIMOJIHEHUE KOJIa,

(?) Haunast qupeKTHBa HE MCIOJb3yeTCs B si3bike CH;

23. Yro nenaet nupekrusa #define?

(1) Onpenenser 3aMeHy UMEH B KOJIC,

(?) Onpenensier nmoaKIFOYaEMbIE 3aroJI0BOYHbBIC (Dailyibl 1 OUOIMOTEKH;

(?) Britro9aeT MUKINIECKOE BBIOIHEHUE KOJIa;

(?) Jannast qupeKTHBa HE HCIOJb3yeTcs B si3bike CH;

24. Yro nenaet qupektusa #begin?

(?) Onpenensier 3amMeHy UMEH B KOJIE;

(?) OnpenensieT moaKIFOYaeMbIe 3aroJ0BOYHbBIC (Daiiiibl  OUOIHOTEKH;

(?) BruroyaeT HUKINYECKOE BBIOJIHEHUE KOJIA;

(1) ManHas nupekTHBa HE UCHONB3yeTCs B si3bike CH;

25. 3a yto otBevaet peructp DDRB mukpomnponeccopa ATMega8A?

(?) CuutbiBaeT cocTOsIHIE BBIBOIOB MOpTa B;

(?) YcranaBnuBaeT COCTOSIHUE BBIBOIOB MJIH MOJKIIIOYACT MOATSITUBAIOIINE PE3UCTOPBI
nopra B;

(?) BrurowaeT BHyTpEeHHHE TOATATUBAIOIINE K HAMPSDKSHUIO TUTAHUS PE3UCTOPBI;

(1) YcranasnuBaeT HampaBiieHHe pabOThI BEIBOAOB mopTa B (BBOA WIitH BBIBON);

26. 3a yto orBevaet peructp PORTB mukpomnponeccopa ATMega8A?

(?) CuutbiBaeT cocTosiHUE BBIBOJIOB mopTa B;

(1) YcranaBiuBaeT cOCTOSIHUE BBIBOJIOB MIIM TIOKITFOYACT OATATHBAIOIINAE PE3UCTOPBI
nopra B;

(?) BrurowaeT BHYyTpEHHHE TOATATUBAIOIINE K HAPSDKSHUIO TUTAHUS PE3UCTOPBI;

(?) YcranaBnuBaeT HampaBiieHHEe pabOThI BEIBOJIOB TopTa B (BBOJ Mtk BBIBON);

27. 3a gto orBevaet peructp PINB muxponponeccopa ATMega8A?

(1) CuuteiBaet cocTosiHE BHIBOAOB mopTa B;

(?) YcranaBmuBaeT COCTOSIHUE BBIBOIOB MJIH TOJKITIOYACT MOATSITHBAIOIINE PE3UCTOPHI
nopra B;

(?) BrurowaeT BHyTpEeHHHE TOATATUBAIOIINE K HANPSDKSHUIO TUTAHUS PE3UCTOPBI;

(?) YcranaBnuBaet HanpaBieHHe pabOTHI BRIBOJOB MopTa B (BBOI mim BeIBON);

28. 3a uto orBevaet peructp TNCTO muxponponeccopa ATMega8A?

(1) 3arpyxaer umcio B cyeT4yrk Taiimepa 0;

(?) YcranaBmuBaeT 4UCIO UMITYJIbCOB OT OCHOBHBIX TAKTHPYIOIIUX UMITYJILCOB TPOIIEC-
copa 10 UCTEUYSHUU KOTOPBIX OyJeT yBEeIHYeH CueTurK Taiimepa 0;

(?) BrurowaeT mpepbIBaHUs OT TaiiMEpOB;

(?) DT0 OCHOBHOI PErUCTP COCTOSIHUS MPOILIECCOPA;

29. 3a gto otBevaet peructp TCCRO mukponponeccopa ATMega8A?

(?) 3arpy»aet uucno B cueTyuk Taiimepa 0;

(1) YcranaBiauBaeT 4MCI0 HMITYIBCOB OT OCHOBHBIX TAKTHPYIOIIUX UMITYJIBCOB TPOIIEC-
copa Io UCTeUEHNH KOTOPBIX OyAeT yBeIHYeH cueTuuk Taiimepa 0;

(?) BrurowaeT nmpepbIBaHuUs OT TaiiMEpOB;
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(?) DTO OCHOBHO¥ PETUCTP COCTOSHHS MTPOIECCOPA;

30. 3a yro otBeuaet peructp TIMSK muxponpoueccopa ATMega8A?

(?) Barpy»aer 4ncio B cueTyuK Taiimepa 0;

(?) YcranaBiuBaeT YuCIO UMITYJIbCOB OT OCHOBHBIX TAKTHPYIOIIUX UMITYJILCOB IPOLIEC-
copa Io UCTEUCHUH KOTOPBIX OYy/IeT yBEeIHYEH cueTuuK Taiimepa 0,

(1) Bkirouaet npepbIBaHUs OT TaiiMEpOB;

(?) DT0 OCHOBHOM PErUCTP COCTOSHUS MPOIIECCOPA;

31. Kakast komana ri00anbHO BKIIIOYAET MPEPhIBAaHUS MTPU TOJKITIOUEHIH OHMOIHOTEKH
npepbiBaHuii avr/interrupt.h?

(?) cli();

(?) TIMSK=0xFF;

(1) sei();

(?) GIFR=0b11111111;

32. C KaKuX CHMBOJIOB HAYMHAETCS MpoLeAypa 00padoTKu 1I000T0 MpephIBaHUS MPH KUC-
0J1630BaHKK OuOIMoTeku avr/interrupt.h?

(1) void ISR(...;

(?) int main(void);

(?) #define ...;

(?) #include<.. ;

3.3 KoHTpoJIb YMeHMii 1 HABBIKOB

KOHTpOHL YMCHI/Iﬁ N HABBIKOB OCYHICCTBJIACTCA Ha MNPAKTHYCCKUX 3aHATUAX BO BPEMA
npuemMa OT4UCTOB 06y11a101111/1xcs1 O BBIIIOJIHCHUHW HWHIAWBUAYAJIbHBIX SaI[aHI/Iﬁ B COOTBETCTBHHU C
IJIAHOM IMPOBCACHUSA ITPAKTUICCKUX 3aHATUHN U B X0Aae€ o1poca o6yqa}omnxc51 IIpHU KOHTPOJIC BbI-
MOJIHCHUA UMW MHAUBUAYAJIbHBIX 3aﬂaHHﬁ.
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. MeToauveckne MaTepHaJibl, ONpeaesIoNue mpoues IeHUBAHUSA 3HAHUM
4. Meto eCKHe MaTepHuaJbl, onpeaeasionne npoie ome a 3HA .
YMeHH, HABBIKOB U (MJIM) ONBITA IeATEJIbHOCTH, XapPAKTEePHU3YIOIIUX 3TAMbI
¢dopmupoBaHusa KOMIETEHIIM i

4.1 Iloo:keHue 0 (l)OpMaX, NEPUOAUYHOCTH U INOPHAAKE MPOBECACHUA TEKYIIECI0 KOHTPOJIsA

yCIIeBAeMOCTH U MPOMEKYTOYHOM aTTecTanuu odyyarommxcsi: [lojioskenune o Tekymem

KOHTpOJIe YCIIeBAeMOCTH M IIPOMEeKYyTOYHOH aTTecTanuu odyvaromuxcs I1 BI'AY 1.1.01 -

2017

4.2 MeToauuyecKue YKa3aHUs 110 NPOBEACHUI0 TEKYIIECT0 KOHTPOJIsA

1. | Cpoxu mnpoBenenus Tekyuero | Ha mabopaTopHbIX 3aHATHAX
KOHTPOJIS

2. | Mecro u Bpems mpoBeaeHUs Te- | B yueOHO# aymuTopuu Ha 1a00paTOPHBIX 3aHITHIX
KYIIEro KOHTPOJIS

3. | TpeboBanuss k TtexuuueckoMmy | B coorBercTBuu ¢ OIIOII u paboueii mporpaMmoit
OCHAIICHUIO ayJJUTOPUU

4, | ®.N.0. npenomaBatens (eit), | Kysnenos Anekceit HukomnaeBuu
MPOBOJSAIINX MPOLEAYPY KOH-
TpOJIs
Bun u popma 3ananuii CobecenoBanue, onpoc
Bpewms mu1s BeINonHEHKs 3a1aHuil | B Teuenue 3aHaTus

7. | Bo3moxxHOCTh  ucHonb30BaHull | OOydaromuiics MOXET TMOJIb30BaThCS JIOMOIHUTENb-
JOTIOJTHUTEIILHBIX MAaTEPHAJIOB. HBIMU MaTepHaIaMU

8. | ®.1.0. npenogasarens (eit), 00- | Ky3snenos Anekceit HukonaeBuu
pabaThIBAIONINX PE3yJIbTaThI

9. | MeToapl OIIEHKH pe3yabTaTOB DKCHepTHBIN

10. | IlpeabsaBrienue pe3yiabTaToB OrneHka BBICTABISIETCS B )KYPHAJ/IOBOAUTCS 0 CBElE-

HUS 00YYAIONINUXCS B TCUCHUE 3aHSITH
11. | Anennsiuust pe3yabTaToB B nopsnke, ycTaHOBIEHHOM HOPMAaTUBHBIMU JJOKYMEH-

TaMH, PeryJUpyOIUMU 00pa3oBaTeNlbHbIN Mpolecc B
Boponexckom 'AY

Penensent cepsuc-menenxep OO0 «AT/I-CepBuc» I'anmmzun B.A.
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