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KomiieKkT 0neHOYHBIX MATEPHAJIOB 110 JMCHHIIIMHE
«KomnboTepHbie 1 HHPOPMALMOHHbIE
TEXHOJIOTHH B OTPACIN»

3aHaHHﬂ 3aKPbLITOI0 THUIIA

3anaHne 3aKPbITOT0 THUIIA HA Bblﬁop NMPpaBUJIbHOI'0 OTBETA

Buvibepume ooun npasunvuwiii omeem:

1. Kakoii unrepdeiic 00y1ajaeT HAUBBICHIEH MOMEXOYCTONYMBOCTBIO MPH
oOMEeHEe TaHHBIMU?

A) RS232;

b) RS485;

B) CL (ToxoBas metis);

') RS423,;

J1) npaBUIIbHBINA BApUAHT OTCYTCTBYET.

[IpaBuibHBINM OTBET: B

Komnerenuuu (uuaukatopsl): YK-2; VK-4; OIIK-1

2. Kakoii unTepdeiic obmagaer HauxyIumied MOMEXOYCTOMUYMBOCTBHIO TpU
oOMeHe TaHHBIMH?

A) RS232;

b) RS485;

B) CL (TokoBas metss);

') RS423;

/1) npaBUIIbHBINA BApUAHT OTCYTCTBYET.

[IpaBwiIbHBIN OTBET: A

Komnerenuun (muaukaropsl): YK-2; YK-4; OIIK-1

3. Kaxoii untepdeiic paboTaer TOJIbKO B MOTYTYIUIEKCHOM peKUMe?
A) RS232;

b) RS485;

B) RS422;

') RS423;

J1) npaBUIbHBINA BAPUAHT OTCYTCTBYET.

[IpaBunbHbIi OTBET: b

Komnerenuun (uuaukatopsl): YK-2; VK-4; OIIK-1

4. Kakoil uHTepdeiic ucroip3yeT B KauyecTBE HWH()OPMAILMOHHOTO CHUTHAja
3Ha4YEHHE AIEKTPUUECKOTO TOKA?

A) RS232;

b) RS485;

B) CL (ToxoBas nets);



[') RS423;

J1) npaBUIbHBINA BApUAHT OTCYTCTBYET.
[IpaBuiibHBIN OTBET: B

Komnerenuuu (uuaukatopsl): YK-2; VK-4; OIIK-1

5. Kakoif unTepdeiic ucnoiap3yeT B KadyecTBE MHPOPMAIMOHHOTO CHUTHAaja
3HAYCHHUE AIEKTPHUIECKOTO TOKA?

A) RS232;

b) RS485;

B) CL (ToxoBas netis);

[') RS423;

J1) npaBUIIbHBINA BapUAHT OTCYTCTBYET.

[IpaBuibHbIi OTBET: b

Komnerentuu (naaukatopsl): YK-2; YK-4; OIIK-1)

6. Kakoii aupekTuBoi Ha sizbike Arduino C mns AVR-MHKpOKOHTpoIuiepa
ATmega328 ompenensercss CKOpOCTh YHUBEPCAIBHOTO aCHHXPOHHOTO ITPUEMHUKA-
nepenarunka UART?

A) Serial.end();

b) Serial.begin(115200);

B) Serial.print("115200");

I') Serial.write("115200");

J1) npaBUIbHBINA BapUAHT OTCYTCTBYET.

[IpaBriIbHBIN OTBET: b

Komnerenuun (unaukaropsl): YK-2; YK-4; OIIK-1

7. Kakoii nupektuBoit Ha si3bike Arduino C ais AVR-MHKPOKOHTPOJIIEPOB
OTIPEJIEISIETCS] CKOPOCTh YHUBEPCAIBHOTO aCHHXPOHHOTO MTPUEMHUKA-TIEPEIaTYNKA
UART pasnoii 115200 601 ¢ 8 6uTamu TaHHBIX, TBYMs CTOTIOBBIMH OWTaMu, 0€3
MIPOBEPKH HA YETHOCTH/HEYETHOCTH?

A) Serial.begin(115200, SERIAL_8E?2);

b) Serial.begin(115200, SERIAL_802);

B) Serial.begin(115200, SERIAL_8N1);

I') Serial.begin(115200, SERIAL_8N2);

J1) npaBUJIbHBIN BapuaHT OTCYTCTBYET.

IIpaBunbHsIil oTBET: I’

Komnerenuun (muaukaropsl): YK-2; YK-4; OIIK-1

8. Kako#i nupextuBoii Ha si3bike Arduino C ans AVR-MHKPOKOHTPOJIEPOB
OTIPEENSIETCS CKOPOCTh YHUBEPCAIBHOIO aCHHXPOHHOIO MTPUEMHUKA-TIEpEIaTUNKA
UART pagsnoit 19200 6oxg ¢ 7 Ouramu JaHHBIX, OJHUM CTOINOBBIM OMTOM, O€3
MPOBEPKH HA YETHOCTH/HEUETHOCTH?

A) Serial.begin(19200, SERIAL_7E1);

b) Serial.begin(19200, SERIAL_702);



B) Serial.begin(19200, SERIAL_7N1);

I') Serial.begin(19200, SERIAL_7N2);

J1) npaBUNIbHBINA BApUAHT OTCYTCTBYET.
[IpaBuibHBIN OTBET: B

Komnerenuuu (uuaukatopsl): YK-2; VK-4; OIIK-1

9. Kakoii aqupextuBoit Ha si3pike Arduino C mis AVR-MUKpOKOHTPOIEPOB
OTIPENIETSAETCS] CKOPOCTh YHUBEPCATHLHOTO ACHHXPOHHOTO TPUEMHHUKA-TIEpeAaTINKa
UART pasnao#t 9600 Gox ¢ 8 OuTamu [NaHHBIX, OJAHUM CTOMOBBIM OHTOM, C
IIPOBEPKOI HAa YETHOCTH?

A) Serial.begin(19200, SERIAL_8E1);

b) Serial.begin(19200, SERIAL_802);

B) Serial.begin(19200, SERIAL_8N1);

I') Serial.begin(19200, SERIAL 8N2);

J1) mpaBUJIbHBIN BapUaHT OTCYTCTBYET.

[IpaBuibHBIN OTBET: A

Komnerentuu (naaukatopsl): YK-2; YK-4; OIIK-1)

3az[amm 3aKPbLITOI0 TUIIA HA YCTAHOBJICHHE COOTBETCTBUA

Yemanosume npasujibHoe coomeemcmeue
KCL?fCOOMy JJlEMEHMY J1€6020 cm0ﬂ6qa coomeemcmeyem moOJbKO 00UH
JJlEMEHM npaesoco cm0ﬂ6ua

1. YcranoBure COOTBETCTBHE MEKY aTpuOyTOM byHKUMN
nocieaoBareabHoro mopra Serial.begin Ha si3pike Arduino C u ero onvcaHueM:

1) SERIAL_7N1 A) 8 OuT naHHbBIX, 2 CTOMOBBIX OMTA, IPOBEPKA HA YETHOCTD;

2) SERIAL_8N1 B) 7 6ut nansbIx, 1 cCTONOBBII OUT, O€3 MPOBEPKU Ha
YETHOCTH/HEYETHOCTD,

3) SERIAL_8E2 B) 8 OuT maHHbIX, 2 CTOMOBBIX OMTa, IPOBEPKA HA
HEYETHOCTD,

4) SERIAL_802 T') 8 out maHHbIX, | CTOMOBBIN OUT, O€3 MPOBEPKH Ha
YETHOCTH/HEYETHOCTD,



IIpaBUJIBHBIN OTBET:

1 2 3 4
b I A B
Komnerenuuu (uuaukatopsi): YK-2; YK-4; OIIK-1
2. VYcranoBute  cooTBeTcTBHE — 00OO3HaueHwil  BbIBOAOB — AVR-
MUKPOKOHTPOJUIEPOB UX HA3HAYEHHUIO.
1) SS A) acuHXpOHHBIN 00MeH AaHHbIMU 110 UHTEpPeiicy UART
2) MOSI, MISO b) TakTHpoBaHHE BEOMOTO YCTPONUCTBA IIPU CUHXPOHHOM

oOMeHEe TaHHBIMU
3) TXD, RXD B) cunxpoHHBII 0OMeH JaHHBIMH 10 uHTepdeiicy SPI
4) SCK ') BEIOOp BEIOMOTO YCTPOUCTBA MPU CUHXPOHHOM
oOMeHe gaHHbIMU 110 uHTepdeiicy SPI

[IpaBWIBbHBIN OTBET:

1 2 3 4

I B A b
Komnerennuu (uuaukaropsl): YK-2; YK-4; OIIK-1

3. YcTaHOBUTE COOTBETCTBHUE KOMaHI W TUPCKTUB Ha S3bIKC Arduino C ux
OITMCAaHHIO.
1) #include <Wire.h>
2) Wire.begin();
3) Wire.onRequest(requestEvent);
4) Wire.write("hello™);
[IpaBUJIbHBIN OTBET:
1 2 3 4
b A B I
Kowmnerennuu (nuaukaropsl): YK-2; VK-4; OIIK-1

A) nannmanuzanus muHsl [2C

b) noaxmrouenue 6mommorexku mis [2C

B) 3anpoc nannbix no muHe 12C

') 3anuck cTpoku nmobdaitTHo 1o mmuue 12C

SaHaHne 3aKpPbLITOI0 THIIA Ha YCTAHOBJICHUA I[paBl/IJILHOﬁ
nmocjaeaoBarcJIibHOCTH!

Yemanosume npasuilbHyro nocie008amebHOCb.
Januwume npasuivbHyro nocie008ameibHOCHb 6yK6 cjlesa Hanpaeso

1. YcraHoBuTE MpaBWIbHYIO MOCJENOBATEIIBHOCTh KOMAHl U JTUPEKTUB MPHU
nepeaaye gaHHbIX (mepemennas f — tumna float (uucio ¢ mmaBaroriel TOYKOM)) Mo
untepdeiicy UART ot mukpokontposiepa ATmega3?28.

A). for(byte i:=0; i<16; i++) {;

B). Serial.begin(115200);

B).char C [16] ="";

I'). Serial.print(char C [16]);

J0). dtostrf(f, 16, 2, C).

[IpaBunbHbiil oTBET: B, B, JI, A, I’

Komnerenuuu (uuaukatopsi): YK-2; VK-4; OIIK-1



2. YcTaHOBUTE TIPABUIIBHYIO TIOCIIEOBATEIBHOCTh KOMAH I MPOIIecca 3alucu
naHHbIX 1Mo muHe 12C.

A) Wire.write((int)(eeaddress >> 8));

b) Wire.beginTransmission(deviceaddress);

B) Wire.write(data);

I') Wire.endTransmission();

JT) Wire.write((int)(eeaddress & OXFF)).

[IpaBunbhbiil oTBET: b, A, [, B, I’

Komnerenuun (uuaukaropsl): YK-2; YK-4; OIIK-1

3. YcranoBure IMPaBUIIBHYIO IMOCJIICAOBATCIIbHOCTE KOMAaHI IIPOLCCCa 3aIlipoca
Ha YTeHHEe JaHHBIX 110 muHe [2C.

A). Wire.endTransmission();

B). Wire.requestFrom(deviceaddress,1);

B) Wire.write((int)(eeaddress >> 8));

I') Wire.beginTransmission(deviceaddress);

) Wire.write((int)(eeaddress & 0xFF).

[IpaBunensiii otBeT: I, B, II, A, b

Komnerenuuu (uuaukatopsl): YK-2; VK-4; OIIK-1

3aHaHI/IH OTKPbLITOI'0 THUIIA

3azlamle OTKPbLITOI'0 THIIA HA JOIIOJHCHHUE

Hanuwume nponywennoe cnoso (crosocouemarue)

1. Tlporpamma, ympaBisifolias KakKUM-IMOO BHEIIHMM WM BHYTPEHHUM
YCTPOMCTBOM KOMIbIOTEpa (CKaHEPOM, MBIIIbIO, KIABUATYPOW, TUCKOBOIOM:),
Ha3bIBACTCSA .

IIpaBuibHBIN OTBET: IPaBEPOM.

Komnerenuun (muaukaropsl): YK-2; YK-4; OIIK-1

2. CtpyKTypa, npeacTaBstonias co00i HECKOJIBKO CBSI3aHHBIX MEXIY COOOM
CIEIUAIBHBIM Ka0elleM KOMIIbIOTEPOB, MEXIAY KOTOPBIMU OCYIIECTBIISICTCS
nepejaya JaHHbIX, Ha3bIBAETCA :

[IpaBUIIBbHBIN OTBET: JIOKAJIBHOW CETHIO.

Komnerenuun (uuaukatopsl): YK-2; VK-4; OIIK-1

3. [IporpamMmsl 1 amnmapaTypa, 00eCIICUHBAIONTUE CBSI3h MEXAY CO0O0M TBYX U
0oJsiee 0OBEKTOB, Ha3bIBAETCS :

[IpaBWIbHBIN OTBET: HHTEP(PEICOM CBS3H.

Komnerenuun (uuaukaropsl): YK-2; VK-4; OIIK-1



4. llpennazHayeHHOE JIsI KOHKPETHOTO HCIOJHUTENS TOYHOE OINMCaHHUE
IIOCJIEA0BATEIbHOCT JEHUCTBUM, HAIIPABICHHBIX HA PEIICHWE IOCTaBICHHOU
3a/1a4M, Ha3bIBACTCS

[IpaBWIBbHBIN OTBET: AITOPUTMOM.

Komnerenmuu (maaukaropsl): YK-2; YK-4; OITK-1

5. Yacte mpoueccopa, KOTopasi MPOU3BOJUT BBIMOJHEHHE JIOTUYECKUX H
apu(pMETUYECKUX oOlepanui, MNpeaIyCMOTPEHHBIX apXUTEKTYpOil mpolieccopa,
Ha3bIBaCTCSA :

[IpaBUIBHBIN OTBET: apUDMETUKO-IOTUYECKUM ycTpoilcTBOM (AJTY).

Komnerennuu (uuaukaropsl): YK-2; YK-4; OIIK-1

6. EnuHuiia mporyckHOW CIOCOOHOCTHM KaHaja CBs3d, paBHas 1 OwuT/c,
Ha3bIBACTCA :

[IpaBwIbHBIN OTBET: OOIOM.

Komnerenuuu (uuaukatopsl): YK-2; VK-4; OIIK-1

7. Mexanusm, oOecrieunBarolui JOCTYI K 3JE€MEHTY MAacCHBa MOCPEICTBOM
CCBUIKM HAa MAacCHB M Ha OJIHO WJIM HECKOJIbKO BBIPAKEHUM, 3HAYEHUSI KOTOPBIX
ONPEIESIOT MO3ULUIO 3TOTO JIEMEHTA B MACCUBE, HA3bIBAETCS

[IpaBUIBLHBIN OTBET: HHACKCAIIACH.

Komnerennun (nuaukaropsl): YK-2; YVK-4; OIIK-1

8. YacTp ceTH, CBSI3bIBAIOLIAs MEXKAYy COOOM KaXIylo Mapy ee OKOHEUHBIX
TEPMHUHAJIOB U COCTOSAIIAs U3 TEXHUYECKUX CPENCTB MEepeaadyd U NpueMa JaHHBIX,
BKJIOYasl JIMHUIO CBS3M, @ TaKXKe CPEJICTB MPOrpaMMHOro oOecredyeHus u
IIPOTOKOJIOB, HA3BIBAETCS :

[IpaBUIbHBIN OTBET: KAHAJIOM CBSI3H.

Komnerenuun (unaukaropsl): YK-2; YK-4; OIIK-1

9. OOBEKT MHAEKCUPYEMOIO THUIIA, 3HAYEHHUSI KOTOPOrO — 3TO DJIEMEHTHI W3
3HAQYEHUH OJHOTO M TOTO K€ TUIA, HA3bIBAETCS

IIpaBubHBIN OTBET: MACCUBOM.

Komnerenuun (uuaukatopsl): YK-2; VK-4; OIIK-1

10. DemMeHT TaHHBIX, KOTOPBIA MPEACTABIIICTCS BRIPAKCHUEM B HaJl KOTOPBIM
BBITIOJIHSIOTCS OT€pallvi, Ha3bIBACTCS
[IpaBUIIbHBIN OTBET: ONEPAHIOM.
Komnerenuun (uuaukatopsl): YK-2; VK-4; OIIK-1

11.  VnopsimoueHHass  TOCJENOBATEIBHOCTh  KOMaHA  (MHCTPYKIIMH),
HEOOXOJUMBIX TPOIECCOPY JUIsl pEelIeHHs] TIOCTABICHHOW 3aJa4yd, Ha3bIBACTCS

[IpaBUIBHBIN OTBET: MPOTPAMMOM.
Komnerenuun (uuaukaropsl): YK-2; VK-4; OIIK-1



12. YcTpoWcTBO s 3alyCy, XpaHEHUS W BBIJAYM IO 3ampoCy IOTOKOB
JAHHBIX, HA3BIBACTCS :

[IpaBWIbHBIN OTBET: 3aIOMUHAIOIINM yCTporcTBOM (3Y).

Komnerenuuu (uuaukatopsl): YK-2; VK-4; OIIK-1

3aIlaHl/Iﬂ OTKPLITOI'0O THIIA ¢ KPATKUM CBOﬁOHHbIM 0TBETOM

1. Cnoxute apudmeTHuuecKku JBa, MPUBEICHHBIX HUXKE, BOCBMHPA3PSIHBIX
4uclia ¢ yKa3aHUEM nepeHocoB. [IpoBepbTe pe3ynbTaT ClI0KEHUs IMyTeM NepeBoia
cllaraéMbIX U pe3yJibTaTa U3 IBOMYHOM CUCTEMBI B IECATUUHYIO CUCTEMY.

10110110

01101110
[TpaBmibHeIil oteT: 100100100 / 292
Komnerenuuu (uuaukatopsl): YK-2; YVK-4; OIIK-1

2. BeimmonnHATE TOTHYECKOE YMHOKEHNE ABYX, CICIYIOMUX BOCBMHUPA3PSTHBIX
yucen. llpemocraBpTe pe3ynbTaT JIOTMYECKOTO YMHOXKEHHUS W 3HAYEHUS
MHO>KHUTEJICH, KaK B IBOMYHOM CUCTEME, TaK U B JECATUYHON CUCTEME

01010110
01111101
[TpaBunbnsiil otBeT: 01010100 / 84
Kowmnerennuu (nuaukaropsl): YK-2; YK-4; OIIK-1

3. Bremoanute onepamuio  «mckmouaroniee  WMIIM»,  ciaemyronumx
BOCBMHpA3psAHbIX uucen. lIpemoctaBere pe3ynapTaT oONepaldd M 3HAYCHUS
OINEepaH/I0B, KaK B JIBOMYHOM CHCTEME, TaK U B IECATUYHOMN CHCTEME.

00111110
01001101
[TpaBunbHbiil oTBeT: 01110011/ 115
Komnerenuun (muaukaropsl): YK-2; YK-4; OIIK-1

4. Beimmosiaute onepanuio « MJIM-HE», cieayronmx BocbMUpa3psIHbIX YHUCEIL.
[IpenocraBbre pe3ynbTaT ONEpalMd W 3HAYEHUS OIECPAHNIOB, KaK B JBOUYHOU
CHUCTEME, TaK M B JIECATUYHOM CUCTEME.

11101000
00101101
[TpaBunbHbIiil otBeT: 00010010 / 18
Komnerenuun (uuaukatopsl): YK-2; VK-4; OIIK-1

5. Beimmonnute omnepanuio «M-HEy», crnemyrommux BOCEMUPA3PSAHBIX YHCEIL.
[IpenocraBbTe pe3yabTaT ONEpalid W 3HAYEHUS OIEPAHNIOB, KaK B JBOUYHOU
CHCTEME, TaK M B JIECATUYHOM CHUCTEME.

11010010
01001010



[TpaBwibHbIM oTBeT: 10111101 /189
Komnerenuuu (unaukatopsi): YK-2; VK-4; OIIK-1

3aIlaHl/Iﬂ OTKPLITOIo THIIA C PAa3BEPHYTHIM 0TBETOM

1. Paccunraiite Bpems nepegaun 45 cumMBoI1oB pu ckopoctu nepenaun UART
paBHoit 9600 OGom mpm TakTOBOM dYacToTe mporeccopa f=1 Mrm. IlpuBeagute
MOSICHEHUS BBIMOJHIAEMBIX pacdy€ToB. [[aliTe OLEHKY MOJIyYEHHOMY pE3YJIbTaTy —
HACKOJIBKO OBICTPO Oy/IeT MPOUCXOAUTH OOMEH JaHHBIMH.

Kpurepun oueHnBanus:

-3aJJaHUE€ CUUTACTCS BBIMIOJIHEHHBIM, €CIM NPaBUIBHO PACCUYUTAHO BpeEMs
nepenayu 45 CUMBOJIOB.

Bpewms BoinonHeHus: — 45 MUH.

OxugaeMblid pe3yJIbTar:

1. Onpenenum Bpemsi repeayu OJHOTo OuTa:

tsoup=1/BOUD=1/9600=1,0417-10" cex.

3nece BOUD ckopocTh nepenaun 1o yHuBEpCaaIbHOMY ACHHXPOHHOMY TIOPTY.
bon — 910 eauHUIIA CKOPOCTHM NpU OOMEHE JaHHBIMHM, OHA PaBHA OTHOIICHUIO
ouT/cex.

2. Bpems nepenadn 04HOTO CUMBOJIA:

tasci=11-tgoup=11" 1,0417' 104 = 1,146' 107 cek.

3nech uncio 11 — 370 KoMM4ecTBO OMT, HEOOXOAMMBIX JIUIS TIepeaadr OJHOTO
CHMBOJIAa: OJIMH CTOMOBBIM OWT, 8 OWT HaHHBIX, 2 CTONOBBIX OuTa (Mo 10UT
YETHOCTU/HEUETHOCTH U 1 CTOTOBBIN OUT).

3. Bpemst Ha nepenauy 45 CHMBOJIOB ONPEICIUTCS KaK:

tas=11 tascni=45-1,146- 103 = 0,0516 cexk.

B 3aBucumoctu oT oObeMa TMepeaBacMbIX JaHHBIX MOXKHO OIpPEISTUTh
JIOCTATOYHO JIM JJAHHOW CKOpoCcTU wiu HeT. [Ipu Hebonbmmx o0bEMax JaHHBIX,
TaKuxX Kak B 3ajgaue — 45 CHMBOJIOB, 3TOM CKOPOCTH JIOCTATOYHO JJIsi OBICTPOTO
obmeHa npaHHbIMU — 0,0516 cek. Yem Oosbiie 00bEM nepeaBaeMbIX JaHHBIX, TEM
BhIIIE JT0bkHA ObITh ckopocTh UART. Ecnu BpeMs nepegadu JaHHBIX MPEBHIIIAST
JOMyCTUMOE, TO HeoOxoaumo yBenuuuTh ckopoctb UART. Ecmu sto yxke
HEBO3MOXHO — JOCTUTHYT MAaKCHMYM, TO MO BO3MOXHOCTH ClieyeT pa30uTh
JTAHHBIC Ha HECKOJIbKO MTaKETOB.

Otset: 0,0516 ¢./0,052 ¢./0,05 c¢./ 0,0516 cek./0,052 cek./0,05 cek./ 0,0516/
0,052 /0,05.

Komnerenuun (uuaukatopsl): YK-2; VK-4; OIIK-1

2. PaccumraiitTe Bpemsi mepemaun 648 CHMBOJIOB MPU CKOPOCTH TEpemayu
UART pasnoit 57600 601 pu TakTOBO# yactoTe nporeccopa =8 Mru. [IpuBenure
MOSICHEHUS BBIMOJIHSAEMBIX pacu€ToB. [laliTe OLEHKY MOJIYyYEHHOMY PE3yJbTaTy —
HACKOJIbKO OBICTPO Oy/IEeT MPOUCXOAUTh OOMEH JaHHBIMH.

Kpurepuu onieHuBaHus:

-33Jl]aHUE CYUMUTAETCS BBIIIOJIHEHHBIM, €CJIM MPABUIBHO PACCUUTAHO BpeMs
nepenaun 648 CUMBOJIOB.



Bpewms BeimonHeHus — 45 MuH.

OxumaemMblid pe3ysbTar:

1. Onpenenum Bpems repeaayn )To Outa:

tsoup=1/BOUD=1/57600=1,736-10" cex.

3necs BOUD ckopocTh nepeauu o yHUBEPCAIbHOMY ACHHXPOHHOMY HOPTY.
bon — 3T0 eauHUIIa CKOPOCTHM NpU OOMEHE JaHHBIMHM, OHA PaBHA OTHOIICHUIO
out/cex.

2. Bpems nepenaduu 0JJHOTO CUMBOJIA:

tasci=11 tgoup=11" 1,736' 10° = 1,91 10 cek.

3nech unciio 11 — 3To KoNMMUecTBO OUT, HEOOXOJUMBIX JIJISl TTepeayu OJIHOTO
CUMBOJIA: OJIMH CTOIOBBIM OWT, 8 OWT JaHHBIX, 2 CTOINOBBIX OuTa (KMau 10UT
YETHOCTHU/HEUETHOCTH U 1 CTOTOBBIN OUT).

3. Bpems Ha nepenauy 45 CHMBOJIOB ONPEAEIUTCS KakK:

tss=11 tascn=648-1,91-10* = 0,1238 cek.

B 3aBucumoctu OoT oObeMa NepeaBacMbIX MAHHBIX MOXKHO OIPEICTUTh
JIOCTATOYHO JIM JJAHHOW CKOPOCTH Wiin HeT. [Ipu 3HauuTeNbHBIX 00BEMAX TAHHBIX,
TaKuxX Kak B 3a7adye — 648 CUMBOJOB, 3TOM CKOPOCTH JIOCTATOYHO JJisi OBICTPOTO
obmena nanabiMu — 0,1238 cek. Uem Oonblie 00bEM nepeaBaeMbIX TaHHBIX, TEM
BbIIIEe A0JbKHA ObITh ckopocTh UART. Eciu Bpems nepefadn 1aHHBIX TPEBBIIIAET
JOMyCTUMOE, TO HeoOxonumo yBenuuuTh ckopoctb UART. Ecmum 3to yxe
HEBO3MOXKHO — JIOCTUTHYT MAaKCHMyM, TO TIO BO3MOKHOCTH CIIEyeT pa3OuTh
JTAHHBIEC HAa HECKOJIBKO MAaKETOB.

Ortser: 0,1238 ¢./ 0,124 ¢./ 0,12 ¢./ 0,1238 cek./0,124 cek./0,12 cek./ 0,1238/
0,124 /0,12.

Kowmnerennuu (nuaukaropsl): YK-2; YK-4; OIIK-1

3. HomumuTe OJ0K KOMaHA, KOTOPHIE pa3peniaT MpepbIBaHHUE MO MyCTOMY
PEruCTpy JaHHBIX YHUBEPCAJIBHOTO ACHMHXPOHHOIO MPUEMHHUKa-TIEpelaTynuKa
UART? B noanporpamMme o0paOOTKHA MpEPbIBAHUM 3arpy3uTh 000 CUMBOJI B
PErUCTp JaHHBIX.

char C [16] ="";

void setup() {

interrupts();
Serial.print("Hello");

¥

void loop() {

for (byte i:=0; i<=127; i++)
Serial.print(char (i));

for (byte i:=0; 1<32; i++) {
if (Serial.available() > 0)
C[I]= Serial.read();

¥

Icd.clear();

Icd.setCursor (0, 0);



Icd.print (C);

Serial.print(*Hello");

by

Kpurepun onenuBanus:

-33JJaHUE CYUTAETCS BBIITOJIHEHHBIM, eciii B peructp UCSROB ycranoBnen out
UDRIEO  wnm  3ammcaHa  moamporpamMma  oOpabOOTKH — MpephIBaHMA
ISR(USART_UDRE_vect).

Bpewms BeimonHeHus — 45 MuH.

OxumaemMblid pe3ysbTar:

B nanHoM Kkoje HEOOXOAMMO pa3peliuTh WHIAUBHUAYAJIbHO MpPEphIBAHUE IO
nyctomy peructpy nanubix UART — ycranoButh 6ut Takoro paspemenus UDRIEOQ
B peructpe UCSROB. Tak xe HeoO0X0auMo pa3peninuTs IpueM U rnepeaady JaHHbIX
yepe3 BeiBOJIbI RXD u TXD.

char C [16] ="";

void setup() {

interrupts();

UCSROB = (1<<UDRIEOQ)|(1<<RXENO)|(1<<TXENO0);
UCSROC = (1<<UCSZ01)|(1<<UCSZ00); //pasmep crosa 8 pazpsoos
Serial.print("Hello");

¥

void loop() {

for (byte i:=0; 1<=255; i++)

Serial.print(char (i));

for (byte i:=0; i1<16; i++) {

if (Serial.available() > 0)

C[I]= Serial.read();

¥

Icd.clear();

Icd.setCursor (0, 0);

Icd.print (C);

Serial.print("Hello");

}
ISR(USART_UDRE._ vect)

{

UDRO ="E';

}

Jlist  BBOAMMOTO TIpEphIBaHUS HEOOXOIUM O00pabOTUMK TpEephIBAHUIN
ISR(USART_UDRE_vect) — 310 cTaHmapTHbI 00paOOTYMK MPEpPBIBAHUS TI0
MyCTOMY PETUCTpYy TaHHBIX. B 00paboTunke mpeppiBaHUi 3arpykaeM cuMBoi E B
peructp nanubix UDRO.

Oteer: UCSROB = 1<<UDRIEO u ISR(USART_UDRE vect){ UDRO ="E";}

Komnerenuun (uuaukatopsl): YK-2; YVK-4; OIIK-1

4. Jlonummte 0J0K KOMaH/I, KOTOPBIE TIO3BOJIAT MPEPHIBAHKUE TI0 3aBEPIICHHUIO



IIpUEMA JAaHHBIX YHUBEPCAJIBbHOTIO ACUHXPOHHOTO ITpueMHuKa-nepenarunka UART?
B monmporpamMMe oOpaOOTKH MpepbIBaHUM 3arpy3uTh JII000H CHMBOJI B PETUCTP
JTAHHBIX.

char C [16] =",

void setup() {

interrupts();

Serial.print(*Hello");

by

void loop() {

for (byte i:=0; 1<=255; i++)

Serial.print(char (i));

for  (byte i:=0; i<16; i++) {

if (Serial.available() > 0)

C[I]= Serial.read();

by

Icd.clear();

Icd.setCursor (0, 0);

Icd.print (C);

Serial.print("Hello");

by

Kpurepun ouenuBanus:

-3a/IJaHUE CYNUTACTCS BBITIOJIHEHHBIM, eciii B peructp UCSROB ycranoBnen 6ut
RXCIE0O  wmum  3ammcana  moamporpamMma  oOpaOOTKM — TpepbhIBaHUMN
ISR(USARTO_RX vect).

Bpewms BoinionHeHus — 45 MuH.

OxugaeMblii pe3ybTar:

B nanHOM Koje HEOOXOAMMO pa3peliuTh UHAWBUIYATBLHO MPEPHIBAHUE TIO
3aBepieHuto npuéma cumboiia yuepe3 UART — ycTaHOBUTH OUT TaKOTO pa3peleHus
RXCIEOQ B peructpe UCSROB. Tak >xe He0OX0IUMO pa3pemuTh IPUEM U TIepe1avdy
naHHbIX yepe3 BbiBoAbl RXD u TXD.

char C [16] ="";

void setup() {

interrupts();

UCSROB = (1<<RXCIEQ)|(1<<RXENO)|(1<<TXENO);

UCSROC = (1<<UCSZ01)|(1<<UCSZ00); //paszmep crosa 8 paszpsoos

Serial.print("Hello");

¥

void loop() {

for (byte i:=0; 1<=255; i++)

Serial.print(char (i));

for (byte i:=0; i1<16; i++) {

if (Serial.available() > 0)

C[I]= Serial.read();

by

Icd.clear();



Icd.setCursor (0, 0);
Icd.print (C);
Serial.print("Hello");

b
ISR(USARTO_RX vect)

{

UDRO ="E';

}

Jlnst  BBOOUMOTO TpepbIBaHUS HEOOXOAUM O00pabOTUMK TpephIBaHUN
ISR(USARTO_RX vect) — »To craHgapTHBII 0OOpaOOTYHMK MPEPHIBAHUSA II0
3aBEPILCHUIO TIpUeMa JaHHbIX. B 00paboTurke npephIBaHUM 3arpykaemM cuMBoJI E
B peructp aanHeix UDRO.

OtBer: UCSROB = 1<< RXCIEO u ISR(USARTO_RX_vect){ UDRO ="E";}

Komnerenuuu (uunukatopsl): YK-2; VK-4; OIIK-1

5. B noamporpamme 3anucu maccuBa Bo BHemHow0 JCIII3Y ykaxute, riae
OCYILECTBIISIETCS yCTaHOBKA BHYTpeHHero aapeca DCIII3Y. Paznenure BHEMIHIOWO
OCIII3Y o6bemoM 256 GaifT Ha 16 GaHKOB M OCYLIECTBUTE 3aMTMCh MACCHBA MAass_0
B 4-11 OaHK JaHHBIX.

#include <Wire.h>

#define eeprom 0x50

unsigned int p_address = 0;

byte mass_o [16];

void setup() {

Wire.begin();

¥

void PP_SEND()

{

do { } while (SEND==true);

for (unsigned int p_index=0; p_index<=15; p_index++) {

p_address= p_index;

writetEEPROM (eeprom, p_address, mass_o[p_index]);

delay (80);

¥

Icd.clear();

Icd.setCursor (1, 0);

Icd.print ("DATA IS SEND!);

Icd.setCursor (5, 1);

Icd.print ("Bank=");

Icd.print (p_Bank);

¥

void writtEEPROMY(int deviceaddress, unsigned int eeaddress, byte data ) {
Wire.beginTransmission(deviceaddress);
Wire.write((int)(eeaddress >> 8));



Wire.write((int)(eeaddress & OxFF));
Wire.write(data);
Wire.endTransmission();

b

Kpurepun ouenuBanus:

-33JlaHU€ CUUTACTCS BBIMOJIHEHHBIM, €CJIM YKa3aHO B Mporpamme, T/
OCYILIECTBIISIETCSL yYCTaHOBKa BHyTpeHHero ajapeca JCIIII3Y wunu xe npuBeaeHo
nosicHeHue kak ocyuiectsisiercs pazaenenue DCII3Y na 6anku.

Bpewms BeimonHeHus — 45 MuH.

OxugaeMblii pe3yJbTar:

B nanHOM KoJie HEOOXOAMMO BBECTH MEPEMEHHYIO-YKa3aTelb, KOTopas OyaeT
coJiep>kaTh HOMep OaHKa JIaHHBIX, HO TIEPBBINM OaHK OyeT uMeTh 3HaueHue 0 , a He
1, Bropoit 1, a He 0 u T.1. Bo BTOpO# apryment ¢yukuuu WrittEEPROM
3anuchiBaoT BHyTpeHHHH aapec DCIIII3Y (moauepkHyTO).

#include <Wire.h>

#define eeprom 0x50

unsigned int p_address = 0;

byte mass_o [16];

unsigned int p_bank = 0; //cmasum yxazamenv na 0 — nepsviii banx

void setup() {

Wire.begin();

¥

void PP_SEND()

{

do { } while (SEND==true);

p_bank = 3; //ycmanasnusaem yxazamenv na 4-u 6ank

for (unsigned int p_index=0; p_index<=15; p_index++) {

p_address= p_index;

writetEEPROM (eeprom, p_address+(p_bank*16), mass_o[p_index]);

delay (80);

by

Icd.clear();

Icd.setCursor (1, 0);

Icd.print ("DATA IS SEND!");

Icd.setCursor (5, 1);

Icd.print ("Bank=");

Icd.print (p_Bank);

b

void writtEEPROM(int deviceaddress, unsigned int eeaddress, byte data ) {
Wire.beginTransmission(deviceaddress);
Wire.write((int)(eeaddress >> 8));
Wire.write((int)(eeaddress & OxFF));
Wire.write(data);




Wire.endTransmission();
by

Bo Bropoit apryment ¢yukiun writtEEPROM nobGaBneno cnaraemoe
p_bank*16 mis Toro, 4roObI OBUTO MOXXHO TEpeMemaThbcs MEXIy OaHKaMu
nanneix. OCIII3Y (EEPROM) coctoutr u3 256 s4eek, KOTOpPbIE pa3leieHbI
ycioBHO Ha 16 GankoB naHHbIX. Torna B onHoM OaHke Oynet 256/16=16 sueek. B
OJIHY STYEHKY MOXHO 3alucaTh OJIMH OAlT MacCMBa mass_o.

OtBer: BTOpoi aprymeHnt — p_address+(p_bank*16) - B ¢yHkIHMN
writetEEPROM (..., ..., ....) / writeEEPROM (..., p_address+(p_bank*16), ...); /
p_address+(p_bank*16) unu(u) 16 sueex B 1 6anke/ 16 sueex/ 16.

Komnerennuu (uuaukaropsl): YK-2; YK-4; OIIK-1

6. B moxmporpamme 3ammcu maccuBa Bo BHemHIOI0 DCIII3Y ykaxute, Tae
OCYIIECTBIISIETCA ycTaHOBKAa BHemHero aapeca JCIIII3Y. Pa3zgenure BHENIHIONO
OCIIII3Y oobemom 256 6aiiT Ha 8§ OaHKOB M OCYIIIECTBUTE 3allCh MACCUBA Mass_o
B 6-11 OaHK JaHHBIX.

#include <Wire.h>

#define eeprom 0x50

unsigned int p_address = 0;

word mass_o [16];

void setup() {
Wire.begin();
¥
void PP_SEND()
{
do { } while (SEND==true);
for (unsigned int p_index=0; p_index<=15; p_index++) {
p_address= p_index;
writeEEPROM (eeprom, 2*p_address, HighByte(mass_o[p_index]));
delay (80);
writetEEPROM (eeprom, 2*p_address+1, LowByte (mass_o[p_index]));
delay (80);
}
Icd.clear();
Icd.setCursor (1, 0);
lcd.print ("DATA IS SEND!");
Icd.setCursor (5, 1);
Icd.print ("Bank=");
Icd.print (p_Bank);
¥
void writtEEPROMY(int deviceaddress, unsigned int eeaddress, byte data ) {
Wire.beginTransmission(deviceaddress);
Wire.write((int)(eeaddress >> 8));
Wire.write((int)(eeaddress & OxFF));



Wire.write(data);
Wire.endTransmission();
b

Kpurepun onenuBanus:

-33J]aHUE CUMUTAETCS BBIIIOJIHEHHBIM, €CJIM YKa3aHO B IMporpamme, TIJe
OCYILIECTBIISIETCS yCTaHOBKa BHyTpeHHero ajapeca JCIIII3Y wunu xe npuBeaeHo
nosicieHue kak ocyuiectsisiercs pasaenenue DCIIII3Y Ha 6anku.

Bpewms BeimonHeHus — 45 MuH.

OxumaemMblid pe3ysbTar:

B nanHoM koJie HEOOXOAMMO BBECTH MEPEMEHHYIO-YKa3aTelb, KOTopas Oyaer
coJiep>kaTh HOMep OaHKa JIaHHBIX, HO TIEPBBINM OaHK OyaeT uMeTh 3HaueHue 0 , a He
1, Bropoii 1, a He 0 u T.41. Buemnuit anpec ICIII3Y (moguepkHyTO) 0OBSIBISETCS
c momolbio aupektuBbl #define, a 3aTemM Hcmonb3yeTcs B (QYHKIUMU Mepeaadyu
nanubix Ha DCIIII3Y writetEEPROM() — nepBbIii apryMeHT (IIOYEPKHYTO).

#include <Wire.h>

#define eeprom 0x50

unsigned int p_address = 0;

byte mass_o [16];

unsigned int p_bank = 0; //cmasum yxazamenv na 0 — nepsviii banx

void setup() {

Wire.begin();

}

void PP_SEND()

{

do { } while (SEND==true);

p_bank =5; //ycmanasnusaem yxazamenv na 6-i 6ank

for (unsigned int p_index=0; p_index<=15; p_index++) {

p_address= p_index;

writeEEPROM (eeprom, 2*p_address+(p_bank*32), HighByte(mass_o[p_index]));

delay (80);

writetEEPROM (eeprom, 2*p_address+1+(p bank*32), LowByte
(mass_o[p_index]));

delay (80);

}

Icd.clear();

Icd.setCursor (1, 0);

Icd.print ("DATA IS SEND!");

Icd.setCursor (5, 1);

Icd.print ("Bank=");

Icd.print (p_Bank);

¥

void writtEEPROM(int deviceaddress, unsigned int eeaddress, byte data ) {

Wire.beginTransmission(deviceaddress);




Wire.write((int)(eeaddress >> 8));
Wire.write((int)(eeaddress & OxFF));
Wire.write(data);
Wire.endTransmission();

by

Bo Bropoit apryment ¢ynkiun writetEEPROM nobGaBneno cnaraemoe
p_bank*32 mis Toro, 4roObI OBUTO MOXXHO TEpeMemaThbcs MEXIy OaHKaMu
nanueix. OCII3Y (EEPROM) coctout u3 256 siyeek, KOTOpPbIE pa3eieHb
yCcJI0BHO Ha 8 OaHKOB JaHHBIX. Torjga B ogHOM OaHke Oynaer 256/8=32 sueiiku. B
OJIHYy SYEHKY MOXHO 3almucaThb OJMH OalT mMaccuBa mass 0. MaccuB mass o0
COCTOUT U3 16-OUTHBIX 2JIEMEHTOB TUIA Word, T.€. 10 OJNH JIEMEHT HEOOXOIUMO
2 Oaiita (2 sueliku). MaccuB mass o, coctosimuii U3 16 smemeHToB Tuna word
MO>KHO pa3MecTUTh B 32 siueiikax, T.€. B oJHOM Oanke paHHbix JCIIII3Y.

OtBeT: BTOpO# aprymeHt — 2*p_address+(p_bank*32) — B QyHKIHH
writtEEPROM (..., ..., ....) / writtEEPROM (...,2*p_address+(p_bank*32), ...);/
2*p_address+(p_bank*32) nu(u) 32 saetiku B 1 6anke/ 32 sraetiku/ 32.

Komnerenuuu (uuaukatopsl): YK-2; VK-4; OIIK-1



JKCIMEPTHOE 3aKJIIOYEHHE

[IpencraBnennsiit pouy orieHOUHBIX cpeacTB (Aasee — ®OC) no aucuumIvHEe
«KOMIIBIOTEPHBIE W UHOOPMAIMOHHBIE TEXHOJIOTUMN B
OTPACIJIN» cootBerctByeT TpedboBanusm OI'OC BO.

[Ipennaraembie popMBI U CpeACTBA TEKYLIETO M MPOMEKYTOYHOIO KOHTPOJIS
aJeKBAaTHbl LESIM M 3a/JadyaM peaM3ali  OCHOBHOW MpO(ecCHOHAIbHOM
oOpa3oBaTenbHOM  TPOrpaMMbl 1O  HampaBlieHHWtO moarotoBku  13.04.02
DNEeKTpO’HEpreTUKa M 3JIEKTPOTEXHUKA, Marucrepckas nporpamMma «MeToabl
UCCIENOBAHUS W MOJEIMPOBAHHUS  NPOLECCOB B  3JIEKTPOMEXAHUYECKHX
npeoOpaszoBarensix — 3Heprum», «lccinegoBaHne U COBEpIIEHCTBOBAHUE
AJIEKTPOOOOPYI0BaHUS NPEANPUATUN, OPraHU3ALUN U YUPEKACHUI».

OueHouHblE  CpeACcTBAa UL TEKYLIETO  KOHTPOJISI  yCIEBAEMOCTH,
IIPOMEKYTOUHOM aTTECTALMU 10 UTOraM OCBOCHHUSI JUCLUILIMHBI IIPEACTABICHBI B
MOJIHOM 00BEME.

Buipl 011€HOUHBIX CPEJCTB, BKIIOUEHHBIE B IPEACTABICHHBIN (POH]I, OTBEYAIOT
OCHOBHBIM IpuHIMNam ¢popmupoBanus OOC.

Pa3paboTanHblii M MNpeACTaBICHHBIM JIi AKCHEPTU3bl (OHJ OLICHOYHBIX
CPEIICTB PEKOMEHYETCSI K UCIOJIB30BAHUIO B MPOIIECCE MOATOTOBKH 00YYaIOIIUXCS
10 YKa3aHHOMY HaNpaBJICHUIO.

IIpencenarens
y4eOHO-METOIMYECKON KOMUCCUU UHCTUTYTA
PUOOPOCTPOCHUS U DIEKTPOTEXHUUECKUX CUCTEM Apemenxo C.II.






