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1. Ilepevyenb KOMIETEHIIUII ¢ YKAa3aHUEM 3TANOB UX GopMHUPOBAHUA B Npouecce
0CBOEHHS 00pa30BaTeJbHON MPOrPaMMBbI

Paszpgensr qucuu-
Nupexe ®opMynupoBKa ILJIVHBI
1 2 3
OIIK-4 - CIOCOOHOCTh K €aMOOOpa30BaHMIO M HCIOJB30BAaHHUIO B
IIPAKTUYECKOU ACATEIBHOCTH HOBBIX 3HAHUW U YMEHUI, B TOM + + +
quciae B 00NacTAX 3HAHWUU, HEMOCPEACTBEHHO HE CBA3aHHBIX
co cepoii mpodeccnoHAIBLHOM IS TEIBHOCTH
I1K-4 - CIIOCOOHOCTH OMPEAEIATh CIIOCOOBI TOCTHXKEHUS LeNei Mpo-
€KTa, BBIABIATH MPUOPUTETHI PELICHUS 3a/1a4 MPHU MPOU3BOJI-
CTBC, MOJCPHH3ALMM M PEMOHTEC HA3EMHBIX TPAHCHOOPTHO- + + +
TEXHOJIOTUYECKUX CPEACTB, MX TEXHOJOTHYECKOTO 000pyIo-
BaHUs M KOMIUIEKCOB Ha UX 0aze
I1K-12 - CIIOCOOHOCTBHIO TIPOBOJUTH CTaHIAPTHBIEC MCIIBITAHUS Ha3eM-
HBIX TPAaHCIOPTHO-TEXHOJIOTUYECKUX CPEICTB U UX TEXHOJIO- +
TUYECKOro 000pyI0OBaHUsI.

2. Onucanue Noka3arteJieil H KpUTepPUeB OLlEHUBAHNS KOMIIETEHI U HA Pa3JIMYHBIX
Tanax ux GOopMHUPOBAHUS, ONIMCAHNE IKAJ OIlEHUBAHUS

2.1 Illka1a akaageMHYeCKHX OIEHOK OCBOCHHUS M CIUILINHLI

Bung! ornteHok O1eHkn

AxazeMu4deckas OLEHKA 110 2-X OaJNIBHOM IIKaJIe HE 3a4TEHO \ 3a4TEHO




2.2 Texymmii KOHTPOJIb

dopma Ne Bagmanus
Paznen Conepxarne Texmonorus | O onom [Toporo- [ToBeI- Bricokuii
TpeOoBaHuUs B pazpe- HOTO o .
Kon [Tnanupyemblie pe3yabTaThl JHCLH- ¢dbopmupo- BBl ypo- | IIEHHBIH | YpPOBEHBb
3€ pa3zenoB cpeacTBa
TUTMHBI JE— BaHUs (KOH- BEHb YPOBEHb (oTyny-
Tposts) (ynoBi.) | (xopomio) HO)

OIIK-4 | - 3HaTH METOAMKY ITOUCKA U NOJYyYEHUS HO- 1-3 CdopmupoBaHHbIE Jlexuun, Yeruein | TecroBele | Tecrosslie | TecToBble
BOl MH(pOpMAIMM O MHUKPOIPOIIECCOPHBIX 3HaHUS TO3BOJIAIOT | J1abopaTop- | ompoc, 3aJaHUS 3aJaHusd | 3aJaHuA
cucTeMax; oOyyaromemycs HbIe pab0O- | TECTHUPO- | M3 MYHKTa | M3 MyHKTA | W3 ITyHK-
- YMeTh II0JIb30BaTbC OTKPBITBIMM HCTOY- IIPOTHO3UPOBATH TBI, CaMO- BAaHUE 3.2 (Ho- 3.2 (Ho- Ta 3.2
HUKaMH HH(OpMaIy Mo BOIPOCAM CO3/a- BO3MOXHBIE  HEHC- | CTOSITEIb- mepa 1-32 | mepa 1-32 | (Homepa
HUS M IPUMEHEHHUS MHUKPOIIPOLIECCOPHBIX NPaBHOCTH  MHKpO- | Hast paboTa 1-32
CHCTEM aBTOMOOWMIIEH; MPOIIECCOPHBIX  CH-

- HMeTh HaBbIK W/WJIM ONBIT JAeATeIbHO- CTeM M0 KOHCTPYK-
CTH 110 CAaMOOPraHU3alMU U CAMOOOYUYEHUIO TUBHBIM  OCOOEHHO-
IpU TOJIYYCHUHM HOBBIX 3HAHWHA B 00JacTH CTSIM
MUKPOIPOIIECCOPHBIX CUCTEM YIPaBJICHUS;

I1K-4 - 3HaTh OCHOBHBIC IIPUEMBI U METOJIUKHU Ha 1-3 CdopmupoBaHHbIE Jlexuun, Yeruein | TecroBsle | TecroBsie | TecToBble
KOTOpBIE OIMUPAIOTCS MPU CO3JAaHUHU AJTO- 3HaHUS TO3BOJIAIOT | JJabopaTop- | ompoc, 3aJaHUS 3aJjaHusd | 3aJaHuA
PUTMOB pabOTBl MHKPOIIPOLIECCOPHBIX CH- oOyyaromemycsi pa- | Hple pabo- | TECTHpO- | M3 MyHKTa | M3 MyHKTA | W3 IyHK-
CTEM YIPaBJICHHUS; LMOHAIBHO  aHaJM- | ThI, CAMO- BaHUE 3.2 (Ho- 3.2 (Ho- Ta 3.2
- YyMeTb COCTaBJIATH OJOK—CXEMbI aJIrOpHUT- 3UpOBaTh paboty | cTosITenb- mepa 1-32 | mepa 1-32 | (Homepa
Ma pabOThl MHUKPOIPOIIECCOPHONW CHUCTEMBI pa3NIUYHBIX MHUKpPO- | Has paboTa. 1-32
yIIpaBJICHUS; MPOIIECCOPHBIX  CH-

- HMeTh HaBbIK W/WJIM ONBIT JAeATeIbHO- CTeM  YIpaBJICHUSA
CTH CO3JJAHHI0 AITOPUTMOB 00pabOTKH arperatraMy aBTOMO-
MPUMEHSEMBIX MHKpPOIPOIIECCOpaMH  IPO- ouei.

CTEHIINX CUCTEM YIIPABJICHUS;

[1K-12 | - 3HaTH OCHOBHBIE TpEOOBaHMS NPU CO3/a- 2 CdopmupoBaHHbIE Jlexuum, VYeruslii | TecroBeie | TecroBeie | TecroBble
HUM, HAJIQJIKE M MCIIBITAHUSAX MHKpPOTIpOILIEC- 3HaHUs TO3BOJIIOT | 1abopaTtop- | ompoc, 3aJJaHus 3aJjaHusd | 3aJaHus
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COPHBIX CUCTEM aBTOMOOMIIEH;

- YMeTh TPaMOTHO OCYILECTBIISATh CO3/1aHUE,
HAJIAJKy W HCHBITAaHUS HOBBIX MHUKPOIIPO-
IIECCOPHBIX CHCTEM YIPaBJICHUS;

- HMeTh HaBbIK W/WJIM ONBIT JAeATeIbHO-
CTH 1O OTJAJKE M YCTPAHEHUIO BBISBIICH-
HBIX OHIMOOK M HETOYHOCTEH mpu pabore
CHCTEMBI;

oOyyaromemycs
IPaMOTHO CO3/1aBaTh
OJIOK-CXeMBbI ~ ajro-
pUTMOB U THCATh
COOTBETCTBYIOIIMI
IIPOrPaMMHBIN KOJ

HbIE pabo-
ThI, CAMO-
CTOSITEIb-
Has paboTa

TECTHPO-
BaHUE

U3 MyHKTa
3.2 (Ho-
mepa 1-32

U3 MyHKTa
3.2 (Ho-
mepa 1-32

U3 IyHK-
Ta 3.2
(HOMepa
1-32




2.3 IIpoMe:xyTOUYHAasI aTTeCTAIUS

®opma Ne 3ananus
Texuomorus | 0o oho T IToporo- IToBbI- BHCVO i
Kon [Inanupyemsle pe3ynbTaTsl ¢dbopmupo- Horo BBIM ypO- | ILICHHBIN KIH
BaHUs cpeacTaa BEHb YPOBEHB YPOBCHb
(koH- (oTyu-
Tpos) (ymoBin.) | (xopoiuo) H0)
OIIK-4 - 3HATh METOJIMKY IOMCKA U MOJIy4eHHsI HOBOM MHpOpMaLuu 0 MUKponpo- | Jlekmuu, 3a4eT Bomnpocer | Bompocer | Bompo-
LIECCOPHBIX CUCTEMAX; nabopatop- n3m 3.1 n3n. 3.1 | celu3 .
- YMeTb T0JIb30BaThCsl OTKPHITBIMU HCTOUYHUKAMHU MH(POPMAIMU 110 BOIPO- | HbIE pabo- (HOMEpa (momepa | 3.1 (HO-
caM CO3/aHus ¥ IPUMEHEHHSI MUKPOIIPOIIECCOPHBIX CUCTEM aBTOMOOMIICH; | ThI, caMo- 1-54) 1-54) Mepa 1-
- IMeTh HaBbIK W/WJIM ONBIT JeATEJbHOCTH M0 CAMOOPraHU3alllu U Ca- | CTOSTENb- 54)
MOOOYUEHHIO IIPU MOTYYEHUH HOBBIX 3HAHUN B 00JIACTH MHKPOTIpOIIecCOp- | Has paboTa
HBIX CHCTEM YIIPaBJICHUS;
I1K-4 - 3HaTb OCHOBHBIC IIPUEMBl U METOJUKU HAa KOTOpBIE ONUPAIOTCA MpHU co- | Jlekuuu, 3a4€T Bomnpocer | Bonpocer | Bompo-
3TaHUH AITOPUTMOB paObOTHl MUKPOTIPOLIECCOPHBIX CUCTEM YIIPABICHHUS; nabopaTop- n3m 3.1 m3n. 3.1 | celu3 .
- YMeTh COCTaBIISITh OJIOK—CXEMBI aJrOpuTMa paboThl MUKPOIIPOIIECCOPHOM | HbIE pabo- (HOMEpa (momepa | 3.1 (HO-
CHCTEMBI yIIPABICHHUS; ThI, CAMO- 1-54) 1-54) Mmepa 1-
- IMeTh HABBIK H/WJIM ONBIT AeATeIbHOCTH CO3JJAHUIO aJITOPUTMOB 00pa- | CTOATENb- 54)
OO0TKM MPUMEHSEMBIX MHUKPOIIPOILIECCOPAMHU MPOCTEHIINX CHCTEM YIpaBie- | Has pabora
HUS;
I1K-12 - 3HaTh OCHOBHBIC TPEOOBAHUS IMPHU CO3MAHUM, HAJAJKEe W UCHBITAaHUSX | Jlekuuu, 3ayer Bonpocsr | Bompocel | Bompo-
MUKPOIPOIIECCOPHBIX CUCTEM aBTOMOOMIICH; nabopatop- n3m 3.1 n3n. 3.1 | celu3 .
- YMeTh I'PaMOTHO OCYIIECTBIISATh CO3/IaHKe, HAJaJIKy ¥ UCTIBITAHUS HOBBIX | HbIE pabo- (HOMEpa (momepa | 3.1 (HO-
MUKPOIPOIIECCOPHBIX CUCTEM YIIPaBIICHUS; ThI, CAMO- 1-54) 1-54) Mmepa 1-
- IMeTh HABBIK M/WJH ONBIT AeATEIbHOCTH 0 OTJIAJKE U YCTPAHEHUIO | CTOSTENb- 54)
BBISIBJICHHBIX OIIMOOK M HETOUYHOCTEH MpH paboTe CUCTEMBI; Has paboTa




2.4 Kputepum olleHKH Ha 3a4éTe

Orenka dK3aMe-
HaToOpa, YPOBEHb

Kpurepun

«3a4yTeHo»

OOyuaromuiicsi MOKa3aja JOCTaTOYHbIE 3HAHUS OCHOBHBIX IOJIOKEHUH yueb-
HOM JMCLMILIMHBI, YMEHHUE CAMOCTOSATEIBHO PEIIaTh KOHKPETHBIE IIPaKTHYE-
CKH€ 3a7]a4yM, PEAyCMOTPEHHBIE paboyuell MporpaMMoi, OpUEHTUPOBATHCS B
PEKOMEH0BAHHOM CIPaBOYHOM JIUTEPATYPE, YMEET IPABUIIBHO OLIEHUTH I10-
Jy4YEHHBIE PE3YIbTATHI.

«He 3auteno»

[Tpu oTBeTe 00yUaroIerocst BHISBUINCH CYILIECTBEHHbIE POOENbI B 3HAHUAX
OCHOBHBIX IOJIOKEHUH y4eOHOH NUCIMIUIMHBI, HEYyMEHHE C MOMOIIbBIO Tpe-
[IoJaBaressl IMOJYyYUTh IIPABUIIBHOE PELICHUE KOHKPETHOM IPAKTUYECKOU
3aJ]aud U3 YMCIIa MPelyCMOTPEHHBIX pabouelt mporpaMMoit yueOHOM AuCIH-
IIJIMHBI

2.5 Kputepuu o1leHKH YCTHOI'0 ONpoca

Onenka Kpurepun
BBICTaBIISIETCSA 00y4aromeMycs, €CIIM OH YeTKO BBIPAKAET CBOIO TOUY 3PCHUS
II0 paccMaTpUBaeMbIM BOIIPOCaM, IPHUBOJS COOTBETCTB ue IMpHUMEPHI,
«3AUTEHO p p p » IIpUBOJ yrom puMEp

[P 3TOM IPU OTBETE JOIYCKAIOTCA OTAEIbHBIE MOTPEIIHOCTH B 3HAHUAX
OCHOBHOT'O Y4€OHO-IIPOTPAMMHOT'0 MaTepuaa

«HEC 3a4YTCHO»

BBICTABJISIETCSl 00y4aromeMycsi, €clii OH OOHapyKHUBAaeT CYIIECCTBEHHBIC
npoOenbl B 3HAHUAX OCHOBHBIX MOJOKEHUH y4eOHOM IUCHMIUIUHBI, He-
YMEHHE C IMOMOIUBIO MPENOAABATEN IIOJIYYUTh IPABUIBHOE PELICHUE
KOHKpPETHOM NMpaKTUYECKOH 3aJjaud U3 YUCia MPEeAYyCMOTPEHHBIX paboueit
porpaMMoi yaeOHON T CIUILINHBI

2.6 Kpurepuu o1leHKH TeCTOB

Crynenu ypos- [Toxa3zaTenb OLEHKH
Hell ocBoeHus OTnuuuTeNnbHBIE TPU3HAKU c(OpMHUPOBAHHOM KOM-
KOMIIETECHIIUN MNEeTECHIIUU

Bhicokuii OOyuaromuiicss aHaIU3UPYeT, OleHuBaeT, mpo- | He menee 90 % Oannos
THO3UPYET, KOHCTPYHPYET. 3a 3aJJaHUs TECTA.
OOyuaromuiicss BBISBISICT B3aUMOCBs3U, Kiaccu- | He menee 75 % OamioB
[ToBbltIeHbIH ¢bunmpyer, YHOpSJA0YMBAET, MHTEPIPETUPYET, | 3a 3a7aHUS TecTa.
IIPUMEHSET Ha NIPAKTUKE IPOMJICHHBIN MaTEpHAIL
ToporoBsiii OOyuaromuiicss BOCIPOU3BOJUT TEPMUHBI, OCHOB- | He menee 55 % OannoB

HBIC ITIOHATHA.

3a 3aJaHusd TCCTa.

Kommnerenis ue
copmMHpoBaHa

Mesnee 55 % OauioB 3a
3aJIaHUS TECTA.

2.7 Jonyck K caave 3a4era

1. BemonHenue 1abopaTopHbBIX padoT.
2. AKTHBHOE yJacTHe B paboTe Ha 3aHATHUSX.
3. Co3naHue B KOJUIEKTUBE MPOCTEHIIEH MUKPOTIPOLIECCOPHOI CUCTEMBI YIIPaBJICHUS.




3. TunoBble KOHTPOJIbHBIE 3aJaHHUS WJIN MHBbIE MaTepHaJibl, HeOOX0AUMBbIE /sl OLEHKH
3HAHWH, YMeHHM i, HABBIKOB U (HJIH) ONBITA JeATEJbHOCTH, XapaKTePU3yOIINX 3TANBI
(¢opMHupoBaHNSA KOMIIETEHIIMI B IIpoLecce 0CBOCHUsI 00pa30BaTeIbHOM NMPOrPaMMbI

NN R R R R R
MPRrOO~N U A

23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.
40.
41,
42,

43.

el =
NEBom~NoorwnE

[
wI

3.1 Bonpocsl 1J1s1 TECTHPOBAaHUS

OcHoBBI 1TU(POBOIA, aHATIOTOBOM U MUKPOTIPOLIECCOPHOI TEXHUKH.

Harnpsixenue u Tok.

Pe3ucTopsl U IenuTeNn HaPsKEHHS.

Konnencaropsr.

JIMOobI U CBETOIUOIBI.

Pexne.

[TpuHIMTBI PaOOTHI TPOCTEHIINX ANEKTPOHHBIX LIEMEH.

AHanoroBo-1u¢ppoBsie 1 HU(PPO-aHATOTOBBIE TPEOOPa30BATEIH.
[IupoTHO-UMITYIbCHAS. MOTYJISLIHSL.

VYrpaBieHue maroBbIMU ABUTaTEIISIMU

CTpyKTypa ceMUCETMEHTHBIX HHIUKATOPOB U OTOOpaKEHUE YMCell Ha HUX.
JluHaMu4eckasi MHAMKAIUSA Ha ABYXYHCIOBON MHIMKATOP C OOIIKUM KaTOIO0M.
Hcnonbp3oBaHue MOATATUBAIOIINX PE3UCTOPOB.

Jlpebesr KOHTaKTOB U OOpbOa ¢ HUM.

Co3paHue poeKTa U HalmMcaHue MporpaMMHOTO Koja B cpene paspaborku Atmel Studio.
Crpykrypa npocreinieil mporpaMMsl Ha si3bike CH.

Cunrakcuc s3bika Cu.

CunTakcuc apudMeTHuecKux onepauuii Ha s3bike CH.

CaBurossie ornepauy 1 uX 0003HaYCHHE.

Jlornueckue onepaunu U, MJIN n UCKJIFOYAIOIIEE WJIN.

JHupexTuBsl npenpoiieccopa #include <> u #define — ux rpamoTHOE UCTIONB30BaHUE.
[{uknudeckue onepamnuu ¢ Ucroiab3oBaHueM komann for(;;){}, while(){}, do{}while(),
break u continue.

Omneparops! BetBnenus if() {} else{}, case().

Tunsl ganHbIX B sa3bike Cu — char, int, float u double.

Pe3epBupoBanue namsru.

WMunnuanu3aiys U co3JaHue NEPEMEHHBIX B KOJIE TPOrPaMMBI.

Co31aHne MacCUBOB JTAaHHBIX PAa3HBIX THIIOB.

KoHCTaHTHBIE TUITBI JAHHBIX.

[Tpouenyps! u GpyHKIUH B si3biKe CH.

I'maBHas gyHkius int main(void).

[IpepsiBaHuE BHIOIHEHHUS IIPOTPAMMBIL.

OTtnazaka U ONTUMH3ALMS TPOTPAMMHOTO KOJa.

[TpuHIMTIBI CO3/IaHMSI YCTICIITHBIX MUKPOIIPOIIECCOPHBIX CUCTEM YIIPABICHHS.
Teoperndeckre 0CHOBBI MUKPOTIPOLIECCOPHBIX CUCTEM PEryIUPOBAHUS U YIIPABICHHUS.
Oco0GeHHOCTH MUKPOKOHTPOJIIEPOB, MPOLIECCOPOB IIUPPOBO 00paObOTKH CUTHAJIOB
(ITHOC) u yHMBEpCaIbHBIX IPOLECCOPOB.

Tumnb! npectaBieHus YnuceN — JECATUYHOE, IBOUYHOE U IIECTHAIIATEPUYHOE.
OTtoOpaxeHne yucen B MaMATH MUKPOKOHTPOJIJIEPOB.

Flash u Eeprom namsthb, 1 €€ 0cOOEHHOCTH.

ITopTh! BBOIa-BBIBOJa MUKPOKOHTpOIEpOB ATmega8A.

Peructpst DDRx, PORTx u PINx.

OTtoOpaxeHne Ha CEeMHCEIrMEHTHBIN MHIUKATOP LU(P C HUCIIOJIb30BAHHEM MacCHUBOB.
Hcnonp30BaHue IOTHYECKUX OTIEpaAIMid ISl YIPaBICHUS OTCIbHBIMU BBIBOIAMH TOP-
TOB.

Tunsl npepeiBaHUI.
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44. Peructpsl U HACTpOWKa NPEpbIBAHUIN OT TAaIMEPOB.

45. BHemHue npepbIBaHusl.

46. Peructpsl 1 HACTPOWKA BHEIIHUX MTPEPHIBAHUM.

47. Peructpsl u Hactpoiika ATl Mukponponeccopa ATMega8A.

48. Peructpsl 1 yrpaBiieHHE CKBa)KHOCTBIO UMIynbcoB [IIMM perynsrtopa.
49. Hacrpoiika untepdeiicoB nepeaadn HHGOPMAIIHH.

50. Peructps! u HacTpoiika uHTepdeiica SPI.

51. Peructpsl u HacTpoiika uHTEpdeiica oomena TWI.

52. Peructpsl u HacTpoiika uHTEpdeiica oomena RS-232.

53. OOwmen undopmanuei ¢ ucrnonb3oBanueM one-Wire uHTepdeiica oomMeHa.
54. Peructpsl BBOAA-BbIBOIa MUKPOIIPOLIECCOPOB.

IIpakTuyeckue 3axa4u

1. 3amaya

[TpuBenuTe K necATUYHON QopmMe clieayromiee ABOMIHOE YUCIIO:
0b00010010

2. 3amaya
[TpuBenuTe K necATUYHOM QopmMe clieayromiee JBOUIHOE YUCIIO:
0b00100001

3. 3anaga
[TpuBenuTe K necATUYHOM Qopme crieayromiee ABOUIHOE YUCIIO:
0b00000111

4. 3angaua
[TpuBenuTe K necATUYHON PopmMe clieayromiee ABOUIHOE YUCIIO:
0b10000110

5. 3anaga
[TpuBeuTe K HIecTHAALATEPUIHON (hopMe cenyrolee TBOMYHOE YUCIO:
0b00010010

6. 3agaua
[TpuBeauTe K mECTHAAATEPUIHON (HOpPME CIIEeIYIONIee JBOMYHOE YUCIIO:
0b00111111

7. 3anagya
[TpuBeuTe K HIecCTHAALATEPUIHON (hopMe cenyrolee TBOMIHOE YHUCIIO:
0b10100000

8. 3amaua
[TpuBenuTe K IBOUYHOM opMe Cieayromiee AeCATUIHOE YUCIIO:
5

9. 3anaga
[TpuBenuTe K IBOUYHOHN GopMe CleayromIee AeCATUIHOE YUCIIO:
14

10. 3agaua
[TpuBenuTe K IBOUYHOHN GopMe CleayromIee AeCATUIHOE YUCIIO:

9
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11. 3amauya

[TpuBenuTe K HIecTHAALATEPUIHON (hopMe cenyromee IeCITUYHOE YUCIO:
31

12. 3amaya
Kakoe nBonuHoe yncio Oyner 3anucaHo peructp BBoga-BeiBoja PORTB, nocie BbimonHeHus
IIPEJICTAaBICHHOIO HA PUCYHKE KoJia?
#include <avr/io.h>
char 1i;
-lint main(void)
{
i= 0;
DDRB = ©b11111111;

i++;

PORTB = i;
while(1)
{

i++;

13. 3amauya
Kakoe uncno Oynet 3amucano peructp BBojaa-BeiBojia PORTB mocie BeIMoTHEHUS peacTaB-
JIEHHOTO Ha PUCYHKE KoJaa?

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

{
i=1;
DDRB = ©b11111111;
i=(i<<1);
PORTB = i;
while(1)
{

i++;

14. 3amauya
Kakoe uncno Oyner 3amucano peructp BBojaa-BeiBojia PORTB mocie BeImomHEHUS MpeacTaB-
JIEHHOTO Ha PUCYHKE KoJaa?
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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. 3amauya
Kakoe uncno Oyner 3amucano peructp BBojaa-BeiBojia PORTB mocie BeIMoTHEHS peacTaB-
JIEHHOTO Ha PUCYHKE KoJaa?

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

{
i=oe9;
DDRB = €b11111111;
i += 5;
PORTB =
while(1)
{

i;

i++;

16. 3agaua
Kakoe uncno Oynet 3amucano peructp BBojaa-BeiBojia PORTB mocie BeIMOTHEHS MpeacTaB-
JIEHHOTO Ha PUCYHKE Koja?
#include <avr/io.h>
char i;
—lint main(void)
{
i=186;
DDRB
i-=5;
PORTB =
while(1)
{

8b11111111;

i;

i++;
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17. 3agauga

Kakoe uncno Oyner 3amucano peructp BBojaa-BeiBojia PORTB mocie BeIMomHEHUS MpeacTaB-
JIEHHOTO Ha PUCYHKE Koja?
#include <avr/io.h>
char 1i;
—lint main(void)
{
i = 16;
DDRB = @b11111111;
i >>= 2;
PORTB = i;
while(1)
{

i++;

18. 3agaua
Kakoe uncno Oynet 3amucano peructp BBojaa-BeiBojia PORTB mocie BeImomHeHUS mpeacTaB-
JIEHHOTO Ha PUCYHKE Koja?
#include <avr/io.h>
char 1i;
—-lint main(void)
{
i= 16;
DDRB = @b11111111;
i=1+2;
PORTB = i;
while(1)
{

i++;

}

19. 3agaua

Kakoe uncno Oyner 3amucano peructp BBojaa-BeiBojia PORTB mocie BeIMomHEHUS MpeacTaB-
JIEHHOTO Ha PUCYHKE KoJaa?
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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. 3agaua

Kakoe uncno Oynet 3amucano peructp BBojaa-BeiBojia PORTB mocie BeIMoTHEHUS peacTaB-
JIEHHOTO Ha PUCYHKE KoJaa?

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

{

i = 16;

DDRB = ©€b11111111;
i = 1i*2;

PORTB = i;
while(1)

{

i++;

3.2 TecTroBbIC 3a1aHUA

1. HazoBuTE MUHUMAJIBbHBIH HA0OP JIEMEHTOB JIEKTPOHHOIN CUCTEMBI YIIPABJICHUS aBTO-

moOouIeit?

() datumku, 6JIOK ynpaBlieHUs, UCTIOTHUTEILHBIE MEXaHU3MBI,
(?) biok npaByieHus], UCTIOTHUTEIbHBIE MEXaHU3MBI;

(?) JlaTunku, UCTIOJTHUTEIbHBIE MEXaHU3MBI;

(?) bnox ynpasnenus;

2. Ha3zoBUTE OCHOBHBIE XapAKTEPUCTUKHU NEKTPUUECKOTO TOKA B LIETISIX?
() Hanpsixenue u cumna Toka;

(?) ConpoTuBneHue u EMKOCTb;

(?) IInoTHOCTH TOKA M TIOTOK;

(?) UanykrusHocts 1 DJC;

3. Enunuuei usmepeHus cuiibl Toka B cucreMe Cu sBIIsieTcs:
(1) Ammiep;

(?) KynoH 3a cexynny;

(?) Bosibt Ha Owm;

(?) Boubr;

4. Enunuiieit usmepeHus HanpsbkeHust B cucreMe CH siBIsieTCs:
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(?) Awriep;

(?7) Lxoyns Ha Kyrnos;

(?7) Amniep Ha Owm;

() BosbT;

5. B nens mexny "3emneil" n HanpspkeHueM nutanus U=5B ycTaHOBIIEH 1enUTEND
HanpspKeHUd ¢ conpotuBiaeHusMu 3 u 12 kOm. Kakoe HanpsbkeHre MOKHO NOJYyYUTh C JaHHOTO
nenurens’?

(1)4B;

(?) 3 B;

(?) 2 B;

(?) 2,5 B;

6. OCHOBHBIMHU XapaKTEPUCTHKAMU TIOCTOSIHHBIX PE3UCTOPOB SIBJISIFOTCS:

(1) CompoTHBIieHHE U paccerBaeMasi MOIITHOCTb;

(?) CompoTuBiieHUE U UHITYKTUBHOCTD;

(?) ConpoTusienue u EMKOCTB;

(?) TosbkO CONIPOTHUBIICHHE;

7. OCHOBHBIMH XapaKTEPUCTHKAMU JICKTPOIUTHYECKUX KOHICHCATOPOB SIBIISIOTCSL:

(") EmkocTs JOMYCTUMOE HaMpsHKEHUE,

(?) EmkocTh u conpoTtupienne Ha yactote 1xkI1;

(?) TostbkO EMKOCTB;

(?) EMKocTb 1 HanpskeHue npooos;

8. BbIBOIBI TMOIOB HOCSIT Ha3BaHUE:

(") Avon u karog;

(?) basza u smurTep;

(?) Komtekrop u sMUTTED;

(?) 3aTBOp M CTOK;

9. OCHOBHBIMH XapaKTEPUCTHKAMHU CBETOIMOAOB SIBISIOTCS:

() Magenue HANPSHKEHUS U JOMYCTUMBIN TOK;

(?) LBet u mOMyCTUMBII TOK;

(?) LBer u HampsbkeHue mpooos;

(?) JomycTUMBIH TOK M CONPOTUBIICHHE;

10. Enununeit uaMepeHust EMKOCTH KOHIEHCATOpoB B cucteMe CH sIBIIseTCS:

(M) Kymnoms;

(?) Papar;

(?) Tenpu;

(?) Bebep;

11. Ha xakoe Komu4ecTBO IU(PPOBLIX MPEICTaBICHUN MOXKET pa3ouTh 4-x outHerid AL
ANEKTPUYECKUIN CUTHAN?:

(7 8;

(M 16;

(?) 256;

(?) 1024;

11. Ha kakoe koinuuecTBO HU(PPOBHIX MPEACTABICHUI MOXKET pa3ouTh 10-TH OUTHBIH
AIII anexTpuyeckuil curaan?:

(?) 8;

(?) 16;

(?) 256;

(1) 1024;

12. Pacumdpyiite abopeuarypy LLINM:

(?) llIupoTHO-UHIYKTHBHAS MOTYJISIINS;

(?) llItexkep-uHAYKTUBHBIN MOTYJIb;

(?) LlaroBo-uMIyJILCHBII MOIYJIATOP;
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(1) IupoTHO-UMITYITbCHASE MOTYJISIIVS;

13. Kakue cBeTo1MOAbI Ha CTAaHJAPTHOM CEMHUCEITMEHTHOM HHAUKATOPE HE0OX0 MO 3a-
’Keub, 4TOOBI 0TOOPa3UTh yncio 1:

() B, C (0b00000110);

(?) A, B (0b00000011);

(?) C, D (0b00001100);

(?) A, G (0b01000001);

14. B ctpyktypy cTannapTHOU IporpaMMsl Ha si3bike CU 111 MUKpPOKOHTPOJIJIEPOB BXO-
TSIT:

() MoaxmroyeHUE 3ar0IOBOYHBIX (DaiiIOB ¥ OUOIHOTEK, OTIPEACICHHUS IS IPEIPOIIECCO-
pa, ompeeneHne TI00anbHbIX IEPEMEHHBIX, MACCUBOB M KOHCTAHT, MOANPOTpaMMbI U (DYHKIIUH,
riaBHas QyHKIHs main;

(?) Onpenenenust 1yis mpernporeccopa, OnpeeIeHUe II00aTbHBIX IIEPEeMEHHBIX, MAaCCHU-
BOB M KOHCTAHT, IMOANPOrpaMMbI ¥ (DYHKIIMH, TiIaBHast QyHKIKs Main;

(?) HonxmroyeHne 3aroJ0BOYHBIX (AHIIOB U OMOIMOTEK, OTIPECTICHUE TII00AIBHBIX TIe-
PEMEHHBIX, MACCHBOB M KOHCTAHT, MOIIPOrpaMMbI ¥ (PYHKIIUH, TTIaBHAsT GYHKIHS Main;

(?) TMoaxroueHME 3aroI0BOYHBIX (DaiIOB U OUOIMOTEK, ONIPEACICHHS IS IPEIpoIiec-
copa, moAnporpaMmbl U (GYHKIMHU, TIaBHas GyHKIMsS main;

15. Tlepen HekoTopoii onepartueit (1 = i<<2) mepemeHHas | ObuIa paBHa eauHuUIEe. Yemy
paBHa repeMeHHasl 1 1ocjie ITOM oneparun?

(1) 4;

(?) 2;

(?)0;

(7 8;

16. Iepen HekoTopoit onepanuei (i += 0000000111) mepemenHas i Obliia paBHA eTUHH-
1e. YeMy paBHa epeMeHHas 1 OCiIe 3TOM oneparuu?

" 8;

17. Tlepen HekoTOpoO# oneparueii (i ++) nepemenHas | Obuia paBHa enuHuIe. Yemy pas-
Ha TMEPEMEHHas 1 OCIIe 3TOM onepanuu?

(?) 4,

" 2;

(?) 0;

(?) 8;

18. Ilepen HekoTopoit oneparueii (1 >= 1) mepemenHast | ObuIa paBHa enuHuUIEe. Yemy
paBHa TIEpEeMEHHas 1 Mocye ITOW onepanun?

(?) 4,

(?) 2;

M o;

(?) 8;

19. Tepen HekoTopoii oneparueii (I = i&(0b00000011)) nepemennas | Oblia paBHA €K~
Hulle. YeMy paBHa iepeMeHHas 1 ociie 3Toi onepauun’?

(?) 4,

20. TTepen nekotopoii onepartueii (1 = ij0b00000011) mepemenHas | ObLTa paBHA eAUHU-
1e. Uemy paBHa nepeMeHHast 1 ocie ITON oreparuu?

(1

() 2;
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" 3;

(?) 4,

21. Iepen Hekotopoii oneparmeit (1 = *Ob00000011) nepemenHas i ObliIa paBHA €HMHU-
1e. Uemy paBHa repeMeHHast 1 ocie ITOU oreparuu?

(1

" 2;

()3

() 4;

22. Yro nenaet nupektua #include<>?

(?) Ompenernsier 3aMeHY HMEH B KOJIE;

() Ompenenser moAKIOYaEMbIC 3ar0JOBOYHbIC (DaIbl 1 OMOIHOTEKH;

(?) Brimroyaet HUKINYECKOE BBIMTOJIHEHUE KOJIA;

(?) dannast qupeKTHBa HE MCIONb3yeTcs B s3bike Ci;

23. Yro nenaer nupekrusa #define?

() Ompenensier 3aMeHy UMEH B KOJIE;

(?) OmpenenseT moaKIII0OYaeMbIe 3ar0JIOBOYHbIC (Daiiiibl 1 OMOIHOTEKH;

(?) Brimroyaet HUKINYECKOE BBITOJIHEHUE KOJIA;

(?) dannast qupeKTHBa HE MCIONb3yeTcs B s3bike Ci;

24. Yro nenaet nupekruBa #begin?

(?) Ompenernsier 3aMeHY HMEH B KOJIE;

(?) OmpenenseT moaKIII0OYaeMbIe 3ar0JIOBOYHbIC (Daiiyibl 1 OMOIMOTEKH;

(?) Brimroyaet HUKINYECKOE BBIMOJIHEHUE KOJIA;

(1) danHast qupeKkTHBa HE MCIONb3yeTcs B si3bike Cu;

25. 3a uro otBeyaer peructp DDRB mukpomnponeccopa ATMega8A?

(?) CuuthiBaeT COCTOSIHUE BBIBOIOB MopTa B;

(?) YcranaBnuBaeT COCTOSIHME BBIBOIOB WM TIOIKIIFOYACT TOTSITUBAIOIINE PE3UCTOPBI
nopta B;

(?) Bruirouaet BHYTpEHHUE TIOTSATUBAIOIINE K HAPSDKCHUIO TTUTAHUS PE3UCTOPHI;

(1) YcranaBnuBaet HampaBiieHHe paOOThI BBIBOIOB MopTa B (BBO MK BBIBON);

26. 3a urto orBeyaet peructp PORTB mukpomnporeccopa ATMega8A?

(?) CuuthiBaeT COCTOSIHUE BBIBOIOB MopTa B;

() YcranaBnuBaeT COCTOSIHUE BBIBOJIOB HMJIH ITOIKIIOYACT MOATSATHBAIOIINAE PE3UCTOPHI
nopta B;

(?) Brurouaet BHYTpEHHUE TIOTSATUBAIOIINE K HAPSDKCHUIO ITUTAHUS PE3UCTOPHI;

(?) YcranaBnuBaeT HanpaBJieHHUE paOOTHI BBIBOJIOB MOpTa B (BBO MK BBIBON);

27. 3a uro orBeuaet peructp PINB muxponponeccopa ATMega8A?

() CuuThiBaeT cocTosiHEE BBIBOJIOB NOpTa B;

(?) YcranaBnuBaeT COCTOSIHME BBIBOIOB WM TIOKIIIOYACT TOTSITHBAIOIINE PE3UCTOPBI
nopta B;

(?) Bruirouaet BHYTpEHHUE TIOTSATUBAIOIINE K HAMPSDKCHUIO TTUTAHUS PE3UCTOPHI;

(?) YcranaBnuBaeT HanpaBJieHHE paOOTHI BBIBOIOB MopTa B (BBO MM BBIBON);

28. 3a urto orBeyaer peructp TNCTO mukponpoueccopa ATMega8A?

(1) 3arpyxaet unciio B cueTuuk TaiimMepa 0;

(?) YcranaBnuBaeT 4MCIO UMIYJIBCOB OT OCHOBHBIX TAKTUPYIOIIMX UMITYJILCOB MPOIIEC-
copa 0 UCTEUCHUH KOTOPBIX OY/IET YBEIMUCH CYCTUHK Talimepa 0;

(?) Brirouaer npepbIBaHUs OT TaiiMEPOB;

(?) DTO OCHOBHO#1 PETUCTP COCTOSHUS MPOLIECCOPA;

29. 3a urto orBeyaer peructp TCCRO mukponpoueccopa ATMega8A?

(?) Barpyxaer uncio B cueTduk taiimepa 0;

() YcranaBnuBaeT 4KMCI0 UMITYJIBCOB OT OCHOBHBIX TAKTUPYIOIIUX UMITYJIHCOB MIPOIIEC-
copa o0 UCTEUCHUH KOTOPBIX OY/IET YBEIMUCH CYCTUHK Talimepa 0;

(?) Britouaer npepbIBaHUsS OT TaiiMEPOB;
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(?) DTO OCHOBHO#1 PETUCTP COCTOSIHUS MPOLIECCOPA;

30. 3a uto otBeuaer peructp TIMSK muxponpoueccopa ATMega8A?

(?) Barpyxaer uncio B cueTduk taiimepa 0;

(?) YcranaBnuBaeT 4MCIIO UMITYJIbCOB OT OCHOBHBIX TAKTHPYIOIIUX UMITYJIBCOB TPOIIEC-
copa 0 UCTEeUEHUH KOTOPBIX Oy/eT yBEIMUYEeH cUeTyHK Taiimepa 0;

(1) Brirouaer npepbIBaHuUs OT TaliMEPOB;

(?) DTO OCHOBHO#1 PETUCTP COCTOSHUS MPOLIECCOPA;

31. Kakast komaHa ri00anbHO BKITIOYAET MPEPhIBAHUS MTPH MOIKITIOUEHUH OMOIHOTEKH
npepbiBanuii avr/interrupt.n?

(?) cli();

(?) TIMSK=0xFF;

(1) sei();

(?) GIFR=0b11111111;

32. C KaKuX CUMBOJIOB HAUMHAETCS MpoLeaypa 00paboTKU Jr000T0 MpephIBaHUs MPHU HC-
noJib30BaHuK Oubnuoteku avr/interrupt.h?

(M) void ISR(...;

(?) int main(void);

(?) #define ...;

(?) #includex<...;

3.3 KoHTpo1b YMeHMIi U HABBIKOB

KoHTpoas yMEHMI M HaBBIKOB OCYHIECTBIISIETCS HA MPAKTUUYECKUX 3aHATHIX BO BpPEMs
pUeMa OTYETOB OOYYAIOIIMXCSA O BBIMOJHEHUHM MHIUBUAYAJIbHBIX 33JJaAHUH B COOTBETCTBHUHU C
TUTAHOM TIPOBEJICHUS MTPAKTUYECKHUX 3aHATHI U B X0JI€ OIpoca 00y4JaroIuXCsl P KOHTPOJIE BbI-
IIOJIHEHUS UMY UHJIUBUYAIIbHBIX 3aJaHUM.

4. MeToanueckne MaTepuaJbl, ONpeAesoine Npoueaypy OleHMBAHUS 3HAHWH,
YMEHUIl, HABBIKOB M (HJIM) ONbITA 1eATEIbHOCTH, XaPAKTEPU3YOUIUX ITANbI
¢GopmMupoBaHUs KOMIIETEHUIUI

4.1 llonoxenue o popmax, NEPUOANIYHOCTH U NMOPSIAKE MPOBEAEeHUS TEKYILIEro KOHTPOJIA
ycneBaeMOCTH U MPOMEKYTOUYHOM aTTecTanun o0yuyarwimuxcs: [lono:xxeHue o Tekymem
KOHTPOJIE YCIIeBAeMOCTH U MPOMEKYTOUYHOM aTTecTanun odyuaromuxcs I1 BIAY 1.1.01 -
2017

4.2 MetoauyecKkue yKa3aHusl 110 NPOBEACHUIO TEKYIIero KOHTPOJIsI

1. | Cpoku mpoBenenus Tekyuiero | Ha maGopaTopHbIX 3aHATHAX
KOHTPOJISI

2. | Mecto u Bpems mpoBezieHUs1 Te- | B yueOHOM ayauropuun Ha 1a00paTOPHBIX 3aHATHIX
KYILEro KOHTPOJIS

3. | TpeboBanuss k TexHuueckomy | B coorBerctBum ¢ OIIOII u paboueit mporpammoii
OCHAIIICHUIO ayIUTOPUH

4. | ®.1.0. npenonaBarens (ei), | Kysneuos Anekceit Hukonaesuy,
NpoBOAAIIUX Tpouenypy KoH- | KoctukoB Oner MuxaitnoBuu
TPOJIst

Bun u popma 3ananuit CobecenoBanue, orpoc

Bpewms 115 BeiosHeHUs 3a1aHuil | B Teuenue 3aHsaTUA

7. | Bo3MOXXHOCT,  MCMOJIb30BaHUN | OOyYaromuiicss MOXKET IOJIb30BaThCs JOTMOJHUTEb-
JIOTIOJTHUTEIIbHBIX MAaTEPHUAJIOB. HBIMHM MaTepUaJIaMHu

8. | ®.1.0. npenonasarens (eif), 00- | Ky3nernos Anekceit Hukonaesud,
pabaThIBAIOIINX PE3yIbTATHI Koctukos Oner MuxaitnoBuu
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9. | MeTopl OLIEHKH PE3yJIbTaTOB OKcnepTHBIN

10. | IpenpsBrieHne pe3ynbTaToB O1eHKa BBICTABIIAETCS B KYPHAJ/ZIOBOJUTCS IO CBEJIE-
HUS 00YJaIOUINXCS B TCUCHHUE 3aHATHS

11. | Anemnsiumst pe3ynbTaToB B nopsinke, ycTaHOBIIEHHOM HOPMAaTUBHBIMU TOKYMEH-
TaMH, PETYIUPYIOUIUMH 00pa30BaTeNbHbI MPOIECC B
Boponexckom 'AY

Penensent crapmmii mexannk aprocepsuca OOO «Aszus-Ilentp» Konosanos JI.H.
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