Ha6op Arduino — coemectumbrii UNO R3 Starter
Kit ¢ Bluetooth mogynem ZS-040

ba3oBoe pyKkoBoACTBO 0JIL30BATEIA



Arduino UNO R3 — 310 r1ata-MUKpOKOHTpOJLIEp, uMeronias 14 mudpoBbiX BXO0B/BBIXOI0B

(13 KOTOPBIX 6 MOTYT OBITH HUCITOIB30BaHbI Kak [IIMIM-BbIX01b1), 6 aHAJIOTOBBIX BX0/10B, 16 MI'11

Kepamudeckuii pesonarop, USB unrtepdeiic, cunonoii Bxon, ICSP mporpammarop 1 KHOIKY
cOpoca. KoMIuiekT BKITIOYaeT Bce HE0OXO0AMMOE ISl Hadayia paboThl ¢ MUKPOKOHTPOJLIEPOM —
JOCTaTOYHO MOAKIIOYHTH TuaTy K USB pa3beMy KoMIbIOTEpa UITH 3alUTaTh YCTPOHCTBO
agantepom/Oarapeiikamu. Pabora ¢ Habopom He TpeOyeT manKHu.

OruasJjieHue
ba30BOE PYKOBOACTBO IOTIB3OBATEIIS ..vvuuvrieisraissstaissstinssssesssssasssssasssbbesssatesssssesssbbasssbaessbsasssnane s

Cobupaem JIeKTPUUECKYIO IETh C MUTAFOIIIM CBETOMMOMIOM.....eeeevreesureesrreesureesssneesnsneens
. Kimaccuueckas mporpamMma «HEHO, WOTIA! ......ccveviiiiiieccc e
. OCHOBHBIC PYHKITH ATTUINO ....oviviiiiiieiiite sttt sttt bbbt
. LI DPOBBIC BBIBOIBI ATAUINO . ...c.veiitiueeiieieite sttt ettt sttt nb bbbt

1

2

3

4

5. ITocnenoBaTeIbHBIE TTOPTBI ATQUINO ....vviivieiecic ettt sae e snees
6. ITocnemoBaTebHBIE BBIBOIBL ATTAUINO.......ueeeeeeeee oottt e e e e e e ettt e e e e e e e e e e eenees
7. AHAITOTOBBIE BBOIBL ATTAUINO. .. .eeeeeeeee ettt e e e et e e ettt e e e e e e e et e eeeeeeeeeeeeeneees
8. AHAITOTOBBIE BBIBOIBL ATTUINOD ...ttt e e e e e e et e e e e e e e e e e eaeeeeaaas
9. OnBIT ¢ OETYITUMH OTHSIMU HA O-TH CBETOMHOMAX ..vvevveerreessreesesssseessesssseessesssesssessssesssessnseses
1 0. OTIBIT C BYMMEPOM .....veiirienreesurienseessreassesasseesseeasreeameeesseesseeas st e ase s aaneesmeeasreeareeasreenmeeanneenneeannee e
11. OOBIT C HUQPOBBIM MHAMKATOPOM ...ovviuviasriiresieasseaseesseasessessseesesssssseassessessiesssssssssseesnsssssssens
12. OTIBIT C KHOTTKOM . ... vvteiiuttiteessssseesssssuseseessssssessansssssessssssaesssssesssasssssessssssssssnsssseesansssseessnseseenns
13. OTBIT C POTOPEBUCTOPOM ....evvverreenrieieeanreesseessreesseeasreesseeasneessesareesmesasreessesanreesreesnreesseeanneenes
14. OnbIT ¢ KK-THUCIIIIEEM 1602 .....uuviiiiiiiiiiiiiiiiiiiiiiiiaiii s baaaasbsbsbsbabasasasssasssssasasasasssssnssssssnns
15. OnBIT ¢ yNPABACHUEM CEPBOTIPHUBOMOM........uveeureesreeneessreassesasneessesssreessesasneesnesssneessnsansessnesnes
16. MHPPaKPACHBIA TTPHEMHUK CHTHATIOB .......veveesreasresseessesssesseessessnesseessesssesssessesssesseessesssesseessenns
17. YupaBneHnue cepBOMPUBOIOM € TOMOIIBI0 MK-TIPHEMHHUKA. ........cccvveiiiiiieiic e
18. OIBIT CO CBETOMMOTHOM MATPHIICH +....vvveeeteenteesseeesueessteesteessseesseaasseessessssesssssssessssesnsessseesnnes
19. OnbIT ¢ MUKPOCXEMOM 7T4AHCS95. ...
20. OTBIT € MOIYTEM ZS-040 .....couiiiiiiiiie ittt sttt be e sre e e ne e



1. CoOupaeM JIEKTPHYECKYIO Lellb ¢ MUTAIIUM CBETOAMOA0M

[Ipexne, yeM OPUCTYNUTH K COOpPKE SIEKTPUYECKOH ILEeNMH, HEOOXOIUMO OMpPEIeTUTh
OCHOBHBIC TTapaMeTphI €€ JIEMEHTOB, TaKWe KaKk HOMUHAJIbHOE HANPSHKCHHE, HOMUHAIBHBIA TOK
U T.J.

Jlsist IepBOTO OMBITA MBI UCIIOJNB3YeM MapaMeTphl CBETOANO/A C TUAITa30HOM padodero
Hanpsbkenus 1,5-2,0 B, pabouero Toka 10-20 MA u oOpatHbiM HanpsbkeHueM 5 B. Hanpsbxenue
NUTaHUE MUKPOKOHTpoJuiepa 5 B. Omnmpasich Ha JaHHBIC MapaMmeTpbl, BEIOUPaeM CBETOIHO C
pabouum HanpspkenueM 1,7 B u pabounm Tokom 15 MA.

ConpoTuBJICHHE TOKOOTPAHHYUBAIOIIIETO PE3UCTOPA PACCUUTHIBACTCS KaK OTHOIICHHE Pa3HOCTH
o0IIero HampspKeHUS B IENHM M HANpsHKEHHWE CBETONMONA K TOKY B Lenmu. Takum oOpaszom,
compotuBienue pasHo (5-1,7)/0,015 = 220 Om.

B nHaugane paboThl HEOOXOAMMO CKavaTh MPOrPaMMHOE OOECIeYeHHE C OPHUIIUATBLHOTO
caiita Arduino o cceutke: http://arduino.cc/en/Main/Software

ABTOp JaHHOTO pyKOBOJCTBa padoraer Ha miardopme Windows 7 (32-bit). Ecnu BbI
UCTIONIB3YeTe JPYTYIO IIaTGopMy, CKaurBalTe BEPCUIO, KOTOPAsl MOJXOJUT UMEHHO BaM.

ITocne ckaunBaHusa u PACIIaKOBKH B KOPHC IMAIIKU OOJIKHO OBITH HECKOJIBKO IIoaIraroK u
(baiioB, KaK MOKa3aHO Ha CKPUHIIOTE HIbKE. Arduino.exe —3To 3arpy304HbIii (aiir; namnka drivers
conepxkut apaiBepsl mis USB-kontposiepa. Ilocne Toro, kak Bel nmoakmrounte USB, u Bam
notpeOyeTcs ykaszaTh IyTh K JIpaiiBepy, MOKHO YKa3aTh ITyTh B ATY IAIIKY.

2015-08-28 932  Manxa

2015-08-28 9:32  Manka

| dist

My drivers

“nanka c gpaiisepamu

W examples 2015-08-28 9; Marika
) hardware 2015-08-789:32  Marxa

W Jave 2015-08-28 9:32  Manca

L lib 2015-08-28 9:32  Narka

4y libraries 2015-10-13 16:23 TMNanka

1 reference 2015-08- Manka

Ju tools 2015-08-286:32  MNarka

[{'..E} arduino.exe I 3 G Mpunokerme

43 | arduino.Mj.ini ~ (aiin 3anycka  2015-08-289:32  ®amn koHcourypaLym
arduino_debug.exe 2015-08-280:32  Mpunoxenue
4| arduino_debug.4j.ini 2015-08-289:32  ®aiin kordurypauum

i) libusb0.dll 2015-08-289:32  Mpunoxcetme

%] msvepl00.dll 2015-08-28 9:32  Pacwuperite nprnoweHns
Lf_@ msycrl00.dll 2015-08-28 9:32  PacluMpeHie NprnoxeHns
| ] revisions.tt 2015-08-280:32  daiin-nokymewr

O6opynoBanue, KOTOPOE MBI Oy/IeM HUCIIOIH30BaTh B JAHHOM OIBITE, TOKa3aHO Ha CHUMKE
HIDKE: 3TO MaKeTHas IJiaTa, CBETOANO ], pe3uctop 1kOM u 2 nmpoBoaa.

Ha BTOpOM CHUMKE TIpE/ICTaBJICH CIIOCO0 MOAKIIIOYCHHS. Y CBETOMOA IB€ KOHTAKTHBIX
HOXKU: KopoTas u JuinHHas. KopoTkas Hoxka nonkimodaercss B GND, a nmunnas noaxmouaercs
K «uTocy». [lepen moaKiIroueHueM [UTMHHOW HOXKKHA HEOOXOJWMO MPHCOESIUHUTH PE3UCTOpP Ha
220 Om k nudpoBomMy KOHTAKTY Ne5.


http://arduino.cc/en/Main/Software
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Bce sneMeHThI MOIKITF0YaroTCs TaK, Kak MOKa3aHO Ha CHUMKE CBEPXY.

[Tocne Toro, Kak Bce KOHTAKTHBIE BBOJIbI JIEMEHTOB COEMHEHBI Yepe3 MAKETHYIO IUIaTy,
noakirounTe TuHI0 USB 1 HacTpolTe BCe KOHTAKTHI M BBOIBI MAKETHOM TIJIATHI.

Bo3moxHO, MO OOBSICHEHHS CTIepBa MTOKAXKYTCSl HE OUY€Hb MOHATHBIMU, TTOITOMY MTPOCTO
cobepuTe cxemy Tak, Kak MOKa3aHO Ha cHUMKe. [lo mepe BBITTONIHEHHS 3a/a4d BhI Oynere Bce
Oombie u O0JbIlle BHUKATh B CYTh Mpoucxosiero. [lepea Hanmucanuem mporpaMmbl HaM HYKHO
OTIPEIeTTUTH BBOJIBI MAKETHOM TUIATHI, KaK YKa3aHO Ha CKPUHIIOTAX HIUXKE:
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Bbl MokeTe yTOYHUTH HOMEpP HCIIOJIB3YEMOrO MOCIEAOBATEIbHOIO IMOPTa B MAHEIU
yIpaBiIeHUs YCTPOHCTBAMU, KaK IMOKa3aHO Ha CKPUHIIOTE HIKE:
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CHauazna ckonupyiTe B OKHO KOJ IIPOrpaMMbl (CKeT4a):

int ledPin=5; // Homep undposoro KoHTakTa IO cBeToanoaa
void setup(){

pinMode(ledPin,OUTPUT); // o603Hauyaem KOHTaKT KaK «BbIX0O/,»

}

void loop(){
digitalWrite(ledPin,HIGH); // noaaem Ha KoHTakT PIN5 HanpsaxeHue 5 B
delay(2000); // yka3biBaem Bpems 3agaep*Kku, 2000 = 2 cek
digitalWrite(ledPin,LOW); // nogaem Ha KoHTakT PIN5 HanpsaxkeHune 0 B
delay(2000); // yka3biBaem Bpems 3aaepku, 2000 = 2 cek

CTpoku KOpHYHEBOTO IBeTa Bpoje iNnt; void setup — 3To cucTeMHbIE KOMaH/Ibl; HAAIMUCH
Bpoge OUTPUT ompenensior (QyHKIHOHAT KOMAHJBI; YEPHBIH I[BET HCIIONB3YeTCS JUIS
MEPEMEHHBIX U TTapaMeTPOB.



[Tocne KOMIHUIISALIMY TPOTPaMMBbI B HIDKHEM OKHE MOSIBUTCS cOOOIIeHHE 0 pa3Mepe (aiina.
daiin co ckeTyeM U1 JaHHOrO onbIta 3aHumaeTr 1068 Oaiir.

€D sketch_octl0a | Arduino 165
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1 int ledPin=5: //i%SEiSHILEDANAZETOR) -
2 veid setup Of
3 pirflods (LedPin, OUTTULY, /ASSESIZIOOAMER,» oUTPUT ity

1:}

5 woid lesp(){

5 digitalWirite (LedPin, HIGH): f/ iEﬁPT]HﬁEﬁ_ﬁHTGH = SVEL
delay (2000): f/W5EREIRIE, 2000 = 2pb

3 digitul¥rite (LedPin, LOW); /ABTEPIISRALOY = OV

a delay (2000) . (ASSEMERIRGE], 2000 = 2D

10 1}

1

Komnunguwma 3asepluexa

Pasmep cketya 1068 6aiT v

Sketch usesil &3 of prog space, Maximum 1z 32

Arduine/Ganding Une on COM15

YroObl 3arpy3uTh CKETY CO CKOMITMJIMPOBAHHOM MporpamMmoii B kKoHTposuiep Arduino,
Ha)KMUTE KHOIIKY 3arpy3KHu.
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int ledPin=5; JINGIEIEWILEDAYAYZTOM)

void setup O {

pirMode (LedPin, OUTP JRESEIODMRE ourrur AdRi

41} 3arpyauth ckpunt B Arduino

S wvoid lospQf

5 digital¥rite (LedPin, KIGH) : //ARSEPTUSHIONIGH = SVEER
delay (2000): //\RSE3EAAIE], 2000 = 28

g digitel¥rite QedPin, LOW): //ARTEPTRSEIALOY = OV

9 delay (2000); //55EERAEl, 2000 = 2§D

3arpyska 3aseplueHa

Arduino/Genuine Une on COM1S

[To oxoHYaHMU 3arPy3KH MOSBUTCS COOOIIEHHE, YTO 3arpy3Ka YCIEIIHO 3aBEpIICHA.
Ecnu BBI crienanu Bce mpaBHIIBHO, CBETOAMO]T HAYHET MUTATh.

Pe3romupyem:

int; void setup u T.1. — 3T0 cUCTeMHBIe KOMaH bl KopuuHeBoro 1Beta; OUTPUT u apyrue
CHHHME HaJMUCH 0003HAYaroT (GYHKIMOHAT KOMaHIbl. YUepHBIH I[BET HUCIONB3YETCS IS
NIEPEMEHHBIX U TTapaMeTpPOB.

Crpoka «int ledPin=5;» ompeaenser ympaBisieMble KOHTaKThl CBETOIMOJ]A, B JIAHHOM
clly4ae HOMEp YIPaBIAEMOro KOHTAKT «5», a ledpin —aTo Ha3BaHue epeMeHHOMH, KOTOPOE MOKHO
3aMEHUTh Ha «XXX» H JI1000e apyroe. UtoObl ynpasiasaTh kontakTamu 10O B mporpaMme, KakaoMy
KOHTAaKTy TIPUCBAMBACTCsA IEPEMEHHass CO CBOMM HMMEHeM. Tak WX TOpas3ao Mpole
UICHTU(PHUIIMPOBATE B CJIOXKHOM KOJIE TIPOTPAMMBI.



2. Knaccuueckas mporpamma «Hello, world!»
Kak npoBeputs paboToCIIocOOHOCTh MOCIIEAOBATEILHOIO MTOpTa ¢ oMotk Arduino?
[Ipocreiimmii mpumep:

void setup() {
Serial.begin(9600);

}

void loop() {

Serial.printIn(“Hello world!”);

delay(1000);
}

Ecnu cxema cobpaHa KOPPEKTHO, HOMEP MOPTa BbIOpAaH BEPHO M MPOrpaMMma YCIIEIIHO
3arpy)keHa, To mocie Haxarus kaHonku Serial Monitor Ha kommuisrope B okae Serial Monitor
nosiBuTcs Haamuck «Hello world!».

3. OcnoBHbIe pynknuu Arduino

B npouiecce u3yuenus si3pika HEOOXOAMMO HOCBSITUTH OJIMH YPOK pa30opy €ro CTpyKTYpbl
u cuHTakcuca. CylecTByeT HeCKOJIbKO OCHOBHBIX (DYHKIIMIA:

1. ®ynknus oObsABIeHUS NepeMeHHbIX (int val; int lepPin=13;).

2. Oynkums setup() BbI3BIBacTCS TOTAa, KOIJIA CKETY HAYMHACT HCIOJHATHCS.
[IpennasHaueHa Al MHUIMATIM3AINN TTAPAMETPOB M PEKUMOB pabOTHI TOPTOB, MOXKET
oOpaiaTbes K 0a3aM JaHHBIX U T.1. (mpuMep: pinMode(ledPin, OUTPUT);).

3. ®ynknus loop() — mocne BbI30Ba setup() W MHUAIUATH3AINK TAPAMETPOB, (YHKITHS
loop() 3amyckaeT LUK moanporpaMmMbl. Mcnonb3yeTcst 11 HENpepbIBHOM pabOThI
Arduino.

Huxe onucansl cambie pacrpocTpaHeHHbIE GYHKIIUU, KOTOPbIE HEOOXOAUMO H3yUYHUTh.

1. pinMode (uma nopta, OUTPUT/ INPUT) — onipesiessieT, SBISETCS KOHTAKT BXOIHBIM HJTH
BBIXOIHBIM, MIPOMHKCHIBacTCs BHYTpH (pyHKinu setup().

2. digitalWrite (uma nopta, HIGH/LOW) — ompenenser, BKJIIOYEH WIH OTKIIOYCH
M (poBON KOHTAKT.

3. digitalRead (MmA nopTa) — cuMTHIBAET 3HaYEHUE TIEPEMEHHON IIU(PPOBOTO KOHTAKTA.

4. analogWrite (Mma nopTa, 3HaYeHWe) — ompeeNsieT BEJIMUMHY aHAJIOMOBOTO CHTHAja
(ITMM-Bosna). s Arduino xa 6a3ze MmukpokoHTposuiepoB ATmegal68 (B Tom yuciae Mini win
BT) nannas ¢pynkuus nopaepkubaercst st HUPPOBBIX KOHTaKTOB 3 5, 6, 9, 10 u 11. [Ina Gonee
crapsix Bepcuit USB Ha 6aze ATmega8 u serial Arduino momnepsxuBaercst pabota ¢ KOHTAaKTaMH
9,10m 11.

5. analogRead (Mms nopTa) — CUMTHIBAET CUTHAJ C YKa3aHHOTO aHAJIOTOBOTO mopta. J{ms
aHaJoroBbix curHamoB B Arduino wucnomesyercss 10-Outhbiit  ALI[I, uyro mo3BOMIsSET
mpeoOpa3oBbIBaTh BX0IHOE HampspkeHue 0-5 B B 1enouucienHoe KoIu4ecTBo 0Tc4eToB oT 0 10
1023.

6. delay() — ycranaBnuBaeT 3HaueHue 3anepxku, delay(1000) — 3anepxka B 1 cekyHay.

7. Serial.begin (ckopocTb Nnepegaun fAaHHbIX) —3a1aeT CKOPOCTD MepeIadn JaHHbIX (OUT/C)
yepe3 MOocHeqoBaTeNbHbIM MOPT. /s mepenauum AaHHBIX HA KOMIIBIOTEDP MOIACPKUBAIOTCS
ckopoctu: 300, 1200, 2400, 4800, 9600, 14400, 19200, 28800, 38400, 57600 u 115200. [lanHbIe
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3HAUEHUSl YCTAHABIMBAIOTCS MO >KENMAHUIO IOJIb30BaTenss B JroOoM mopsake. [Ipumep: mns
koHTakTa 0 win 1 HeoOX0IMMO 3a/1aTh OTIENIBHYIO CKOPOCTh Nepeiaul NaHHbIX. [IponuckiBaercs
B Tene pyukiuu setup().

8. Serial.read () — cunThIBacT BHIXOIHBIE JAHHBIE.

9. Serial.print  (maHHble, cucTeMa cuYMCNeHWA) —  BBIBOOUT JaHHBIE  4epe3
MOCJIEIOBATENNbHBIN TOPT. Serial.print (AaHHbIe) — HCTIONB3YeTCS IO YMOJTYAHUIO JJISl TAaHHBIX B
JecAaTHYHoM cucteme Serial.print (aaHHble, DEC).

10. Serial.printin ~ (maHHble, cucTema cyMcneHusa) - BBIBOAUT JIaHHBIE Yepe3
MOCIIe0BATENbHBINA MOPT C MOCIEIYIOIIUMH 332 HUIMU CUMBOJIOM IIE€pEeHOCa CTPOKU M CHMBOJIOM
HOBOI cTpoku. O0Ia1aeT TeMH K€ CBOHCTBaMHM, uTo U (pyHKIUs Serial.print().

Vka3aHHbIC BbIlIE (QYHKIMHU SIBISIOTCS HanOosiee BaXXHbIMU 1pH padote ¢ Arduino. Bee
ocTajibHble (DYHKIIMU MBI Oy/ieM pa30upath 0 Mepe U3yUdEHUs.

4. lln¢posrie BbIBOABLI Arduino

[{udpossie BoiBoabl I/O Arduino pacrnosaratorcsi ¢ 0JJHON CTOPOHBI MHUKPOKOHTPOJLIEPA,
CBEpXY M CHU3Y HaXOAUTCA 10 6 KOHTAKTOB (IIMHOB), 3TO MHUHBI C 2-0T0 M0 7-0il ¥ NUHBI ¢ §-0r0
no 13-piii. B 13-p1ii e Mbl noaxiroyaeM pesuctop 1 kOm, a Bce OCTalIbHbIE HAIPSAMYIO
HOJKIII0YaeM K KoHTpoiuiepy ATmega. UtoOb npoBepuTh (PyHKIIMOHAIBHOCTH BCeX BBIBOIOB 1/O
Arduino, mMbl HCHoOJb3yeM OeryiiMe OTHH Ha MISCTH CBETOAMOAaX. IIpUHIMIHMANIbHAS cXema
MIOKAa3aHa HUXKE:

\\tﬂ‘« ﬁx\‘ LN \‘*x me
[FD6 LED5 LED4 LED3 LEDZ LEDI

1K 1K 1K 1K 1K 1K

e

gno-eax SEARSRAR [k
OQDQQ o o




UTo06b! yBETUYUTH SKBUBAJIEHTHOE COMPOTUBIIEHUE CBETOAMOOB, CHU3UTh MPOTEKAIOIIHI
B BCTBAX TOK M UCKJIKOYUTH BCPOATHOCTH BBIXOJAa CBCTOAHOAOB M3 CTPOA, B KAXKAYIO BECTBb MBI
MOAKI0YaeM pe3uctopsl 1 kOm.

CkeTu IporpaMmal JJIs1 JAHHOT'O OIIbITA:

int startPin = 2;
int endPin =7;
intindex =0;

void setup(){
for (int i = startPin; i < = endPin; i + +){
pinMode(i, OUTPUT);

void loop(){

for (int i = startPin; i <= endPin; i + +){
digitalWrite(i,LOW);

1

digitalWrite(startPin + index, HIGH);

index = (index + 1) %(endPin-startPin+1);

delay(100);

1

3arpy3ure M 3alyCTUTE CKeT4. berymme OrsM C IIECTBIO CBETOAMOLAMM,
MOJIKITFOYEHHBIMU MEX/Ty TIMHAMU 2 U 7, JOJDKHBI 3aropathest Ha 0,1 CeKyHIbI U TaCHYTb.

DTy cxXeMy TOpPUMEHSIOT JUIs TpoBepku paborocmocobHocTH  BeiBOmOB  1/O.
MukpoxkoHTposuiep Arduino ocHalleH ABeHaAAThI0 IH(GPOBBIME ITMHAMH, U ITOJO0OHBIM 00pa3oM
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MOKHO IIPOBCPUTHL OCTAJIbHBIC MIECTH KOHTAKTOB. I[JISI 9TOro H€O6XOI[I/IMO C06paTL CXEeMmy,
AHAJIOTUYHYIO TOI>'I, YTO yYKa3aHa BBIIIC, HO IMOAKIIOYUTECA K BEPXHHUM HICCTH KOHTAKTaM.

5. MocaenoBaTeabHbie MOpTHI Arduino

[Ipuem u nepenauy nansHbix npu nogxiarodeHud K [IK wiau mMukpokoHTposuiepy mpoiie
BCEro OCYILIECTBIATH 4yepe3 nocnenaoBareiabHbie mopThl (COM-moptel). B crapeix 1K o0braHO
MIPEAYyCMaTPUBAIIOCH TOCIIEOBATEIIFHOE MOAKIIOUEHUE TI0 CTaHIapTHBIM HHTepdeiicam RS-232
wi RS-422, ceifuac 3Ta KOHLEMIUSA HECKOIBKO U3MEHHUIACHh U JUIS OBICTPOH Mepeaadn JaHHBIX
cTajio ropasno ynoOHee wucnonb3oBaTh USB, onHako cam mporecc mocieaoBaTelbHOIO
IIOAKJIIOYEHUSI HEMHOIO YCIIOXKHuUiICA. HecMoTpss Ha TO, 4TO B HEKOTOpBIX coBpeMeHHbIX [IK
unrepdericel RS-232 wimm RS-422 oTCyTCTBYIOT, B YCTPOMCTBaX TaKOrO THUITA MBI MOXKEM
IPOBECTH MTOCIIEI0BATEIbHOE NOJKII0UEHHE ¢ ToMotIbio nepexoanukoB USB-COM unu PMCIA-
COM.

Yepes mocnemoBarenbHbie moptel [TIK u Arduin0 B3auMHO OOMEHHMBAIOTCS JaHHBIMH.
Hanpuwmep, panbiie npu padbote co 3BykoM min Bujaeo Ha [1IK Bo MHOTHX ciaydasx Tpeb6oBaioch,
4q1o0bl Arduino mMor ocyectBisTh uaymue ¢ [TK koMaHpl Yepe3 mociieoBaTelibHble TOPTHI U
o0Jasan coOTBETCTBYIOMUM (YHKIIMOHAIOM. Tenepb Bce 3T (YHKIUH MOXKHO MPOMHCATH C
OMOIIIBIO s3bika Arduino Baytpu Serial.read().

B sToMm onbiTe Ham He TpeOyeTcsl cOOMPaTh AIEKTPUUECKYIO CXEMY, Mbl OyJIeM U3y4aThb
nepenady aanabix Meskay [TK u Arduino depes nocienoBarenbhbie mopThl. CKETY IPOrPaMMBbI:

int ledPin = 13;
int val;
void setup(){

pinMode(ledPin, OUTPUT);
Serial.begin(9600);

}

void loop(){
val = Serial.read();
if (-1 !=val) {
if (‘H" ==val) {
digitalWrite(ledPin, HIGH);
delay(500);

digitalWrite(ledPin, LOW);

[Mocne 3arpy3ku ckerda B Arduin0 B HHTETpUPOBaHHOM Cpesie pa3paboTKH OTKPOETCS OKHO
MOCJIEA0BATEILHOTO MOPTa, CKOPOCTh MEpeladyd JaHHbIX ycTraHaBiuBaeTcs 9600, Ha MOIyJib
Arduino nepenaercs cumBou H.

[Tocne 3amycka MOXXHO pemakTUpoBaTh AaHHBIC GyHKIMK Serial.read() 6e3 ocTaHOBKH
nporpammel. SI3bik Arduin0 He GIOKUpPYET JaHHYIO (YHKIIUIO, TAKUM 00pa3oM, €CIIU JIaHHBIC C
MIOCJIEIOBATEIFHOTO TIOpPTa HE JIOCTUTAIOT CBOETO HAa3HAYCHHS, OHM TYT JX€ BO3BPAIIAIOTCS
obpatHo. dyakuus Serial.read() KaXmaelii pa3 CUUTHIBACT OAWH OAWT M3 IMOCIEAOBATEIHHOTO
COoeIuMHEHUs, U Korja AanHble gocturaroT 1K umm koHTposepa, To GYHKIMS BO3BpAIlaeT UM
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3HaueHue B cooTBeTcTBUM ¢ komupoBkod ASCII. Korma ¢ mocnenoBarenpHOro mnopra He
MOCTYMAaeT HUKAKUX JaHHBIX, QYHKIIMS BO3BpallaeT 3HaueHue -1.

B cripaBounuke 1o 361Ky Arduino HeT J0CTaTOYHOTO MOsICHEHUs K GhyHKiuu Serial.read().
W BOT, 4TO MHE HE COBCEM IOHSATHO: €ClM KOJIMYECTBO JaHHbIX, nepenanHbix ¢ 1K 3a pas,
CJIMIIKOM BEJIHK, o0ecnieunBaeT i Arduin0 coxpaHeHHe TeX JaHHBIX, KOTOPhIC HE TTOMEIIAITCS
B yKa3aHHBIN pa3Mep, B Oy(depe mociae10BaTeIbHOrO COSTUHEHUS U HE TEPSIFOTCS JIU OHU?

B s3pike Arduino ects ¢ynkuus Serial.available(), u ona 06oJjble MOAXOIUT IS
CJICYIOIIETO OTIBITA:

int ledPin = 13;
int val;
void setup(){

pinMode(ledPin, OUTPUT);
Serial.begin(9600);

}

void loop(){
val = Serial.read();
if (-11=val){
if (‘"H" ==val){
digitalWrite(ledPin, HIGH);
delay(500);
digitalWrite(ledPin, LOW);
Serial.print(“Available: “);
Serial.printIn(Serial.available(), DEC);

Haznauenue ¢ynkiuu Serial.available() - Bo3BpamaTh ocraBuivecs TeKyILIHe JaHHbIE U3
Oydepa mocnenoBareibHOr0 mopra. M3 onucanus QyHKIMH, mpeaocTaBacHHOro Arduino, M
3HaeM, YTO MaKCHMaJIbHOE KOJIMYECTBO OAUTOB, KOTOPOE MOXKET XPAHUTHCS B OyQepHOU mamsaTH
nocjaenoBarenbHoOro nopra — 128 GaitroB. UToOBI MpOBEpUTH ATy (YHKIHIO, MBI TEpEIaauM
MHOKECTBO CHMBOJIOB Ha MOJyJ1b Arduino 3a oHy HHTEpAIIHIO.

B aToM ombiTe Beskuii pas, koraa Arduino npuHUMaeT oauH CUMBOIT H, 1oicoe IMHeHHbIH
K HU(PPOBOMY KOHTAKTY 13 cBETOMO[ 3aropaeTcs.

6. MocaenoBarebHbIE BLIBOABLI Arduino

Bo MHOrmx ciydasx HaM HEOOXOAMMO, uTOOBI MeKay Arduino u IpyruM yCTpOHCTBOM
OCYIIECTBIISUICSI B3aMMHBIH OOMEH JaHHBIMHU, & CaMbIii TPOCTOM U pacmpoCTpaHEHHBINA CIOCO0
nepegayd — 3TO Ieperadya JaHHBIX uyepe3 mocienoBarenbHoe coenuHeHue. [Ipu takoi dopme
oOMeHa 1 (poBBIE UMITYIIBCHI IEPETAIOTCS MEXKAY IBYMS YCTPOMCTBAMH B CTPOTO OIIPEICTICHHOM
MIPOTOKOJIOM TOPSIKE, YTO 00ECTIEUNBACT MOJTHOTY U JOCTOBEPHOCTH BCEX JIAHHBIX.

Camsblli pacrpocTpaHeHHbI TNpoTokos mnepenaun B IIK — 3710 mocnenoBarensHOE
coequHenue RS-232. B pa3nuuHbBIX MHKPOKOHTpPOJIJIEpaX MPUMEHSIOTCS COEIUHEHUs C
npotokosiom TTL. Ilpu coemunenun [IK um MHKpPOKOHTpOIIEpOB HEOOXOAMMO MOMHHUTH O
CYIIECTBEHHBIX PA3UUUAX B YPOBHIX MOIIHOCTH ATHX MPOTOKOJIOB. UTOOBI HACTPOUTH NEpeaayy

13



NaHHbIX Meny ypoBHsAMH RS-232 u TTL oOpryHO mpumensitoTcs MUKpocxembl Tunia MAX232 u
T.1. B Arduino mepeiava 1aHHBIX Ha COOTBETCTBYIOIIMX YPOBHSIX MOIIHOCTH ITPEAYCMOTPEHA I10
YMOJTYaHHUIO.

Ha npunmmnuansaoit cxeme Arduin0 He TPYIHO 3aMETUTh, YTO KOHTAKTHBIC HOXXKH
ATmega RX u TX oaHO# CTOPOHOH HAMPAMYIO MOAKII0Ya0TCs K mudpoBbiM muHam 1/0 0 u 1, a
JIpyrue HOXKH ~ IOCPEACTBOM  CXEMbl  IEPEKIIOYEHHS  MOIIHOCTH  TOJAKIIIOYEHBI B
MI0CJICIOBATENBHBIN MOPT. Takum 00pa3oM, €Clii Hy>)KHO OpTaHU30BaTh Iepeady JaHHBIX MEXIY
INIK u Arduin0o, MOIHO COCIUHHTH WX 4Yepe3 IOCIEIOBATEIBHBIC MOPTHI, KOTJIa HaM HYXHO
OpraHu30BaTh CBsi3b MeXay Arduin0 U MHKPOKOHTPOJUICPOM (HAIPUMEpP, APYTHM MOAYJIEM
Arduino), MO>XHO COeIMHUTD UX uYepe3 HudpoBbie muHbL O 1 1.

TpynHOCTh COEMUHEHMS Yepe3 IMOCIeOBATEIbHBIC MOPTHI 3aKIII0YAETCs B HACTPOHKAx
apaMeTpoB, TAaKMX KaK CKOPOCTh Iepeaadd JAaHHBIX, KOJWYECTBO OWUTOB JIAHHBIX, CTOIOBBIX
ouroB u T.1. Jis ympomienus 3agadd B s3bike Arduino ecte dynkius Serial.begin(). UtoOsr
OCYIIECTBUTD Hepenady AanHbiX, Arduino mpemmaraer ¢yukiuu Serial.print() u Serial.printin().
Paznuna mMexxay HUMU B TOM, YTO MPUHHUMAIOIIEE YCTPOMCTBO MOCIE 3allPOLICHHBIX JIaHHBIX
I00aBIseT 3HAK MEPEHOCAa CTPOKH JIJIs1 yI000UNTAEMOCTH KOHEYHOTO Pe3yIbTaTa.

B 5TOM ombITe MBI HE 331€HCTBOBAIM HUKAKUX JONOJHUTEIbHBIX CXEM, HaM OTpeOyoTcs
TOJIBKO MOCIe0BaTebHbIC TpoBoa uist moaktoueHus [1K u Arduino. CooTBeTCTBYIOIINI CKETY:

void setup(){
Serial.begin(9600);

void loop(){
Serial.printIn(“Hello World!”);
delay(1000);

3arpy3ure ckerd B Moayiab Arduino, mocne 3amycka B HMHTEIPHPOBAHHON cpene
pa3paboTku Haxxmute KHOMKy “Serial Monitor” Ha maHenw WHCTPYMEHTOB, OTKPOETCS OKHO
HIOCJIEIOBATEIIFHOTO TTOpTa:

9800 baud
14400 baud

19200 baud

| 25500 haud
38400 baud
57600 baud
115200 baud

o -, .ﬂh ot om,
cndliin 0 p it M ptin o amnn o TN sl

3arem BBIOEpUTE CKOPOCTh Nepeaaun JaHHbIX 9600, 4ToObI 0O6ecneunTh COrjacoBaHue
HAacTPOEK B CKETUe.
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Ecnu Bce paboraer HopmanbHO, B okHe CONSOle mHTerpupoBaHHOM cpenbl pa3paboTKu
Arduino MbI yBHANM BBIXOJHBIC JaHHBIE IOCIEIOBATEIFHOTO OPTA.

YroObl IPOBEPUTH, KOPPEKTHO JIM MEPENAIOTCS JaHHbIC Yepe3 MOCIIE0BaTEeNIbHbIA OPT,
caMblii TIPOCTOM Crmoco0 - MOJKIIOYMTH CBETOAMOA Mexay uuppoBeiM muHOM 1 (TX) u
UCTOYHUKOM NMUTaHMs 5 B, Kak Moka3zaHO Ha cXeMe HIKe:

= == [ on =1 fun o ‘?\
el e 1 (aal - (Yal =] (el [<la} Py ot ot [t fomt |t [ vt ft
o " ED1
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& 5 [ [ o |
R — o e o Vol o
<L P )
Sl =
P-._\_ h..__ —:'.
&R B Ri
- Arduino
| 1K
59 |
- ey e o M s WY
in WU o <0 <G < < <<
L=l Yl B ol L o =t I I 0D H—
e e e A = o |—

B Takoii cxeme, korma Arduino Oyaer mepemaBath gaHHble Ha [IK gepes
MOCIe0BaTENbHBIA TOPT, CBETOAUOA OydeT ropeTh. ITOT CIOco0 O4YeHb YAO0OEH crmocol s
OTJIaJIKA CXEMBI.

7. Anajqorossie BBoAbLI Arduino

Hcnonp3yroTcss JUIsl CYMTHIBAHMS aHAJOTOBOTO CHUTHAja € OMNpeJesieHHOro BbiBoja. Ha
koprryce Arduino ecte 6 xanamoB (Mini u Nano mpeaycmarpuBator 8 kanaioB, Mega — 16
kaHasnoB), 10 AD npeobpazoBateneii (Moayneit). ITo 03Ha4aeT, YTO BBHIXOAHOE HampsbkeHue 0-5
B cootBercTByeT 0-1023 Oaiitam. MHBbIME clIOBaMH, TOYHOCTH 4TeHHUs cocTaBiisieT 5 B/1024 Gura,
4ro B cpeaneM paBusetcs 0.049B Ha 1 6ut (4.9 MB/1 6uT). Jlnana3oH BIXOAHBIX 3HAUCHUH U I1ar
MOYKHO 3aJ1aBaTh C MoMoIibio pyHkuu analogReference().

Huxn cuutbiBanus aHanoroBbiX BbIBOAOB 100 mukpocekyna (0.0001 cek), mosromy
MaKCUMaJibHasi CKOpOCTh uTeHus coctaisieT 10.000 6uT B ceKkyH Y.

pin: HOMEp KOHTAKTHOW HOTH aHAJIOTOBOTO BBIBOJIA, C KOTOPOT'O MPOUCXOINUT CYUTHIBAHHE
(6ompimHCcTBO MOAyIei Arduino ocuamiens! nuaamu A0-AS5, Mini u Nano — A0-A7, Mega — A0-
Al5).

Returns Bo3Bpariaer 3HaueHUE PYHKIIHH.

int (ot 0 mo 1023).

Hemouuncaennslii int (o1 0 go 1023).

Ecnu koHTakTHas HOXKKa aHAJIOTOBOTO BHIBOJA HU K UEMY HE MOAKIIOYEHA, BO3BpAIIaeMOe
3HayeHue ¢pyHkuuu analogRead() Oyner xoneOaThCsl B 3aBUCUMOCTH OT BHEIIHUX BO3MYILEHHM
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(Hampumep, pabOTHI JAPYTUX AaHAIOTOBBIX BBIBOJIOB, MPHUKOCHOBEHUS
YCTPONCTB BOJU3H MOTYJIS)

int analogPin = A5;

int val =0;

void setup(){
Serial.begin(9600);

}
void loop(){

val = analogRead(analogPin);
Serial.printin(val);
Delay(1000);

PYKHM WIM TIOMEX OT

COM15 [=-[a] x ]
i F— S — P —— ——— .'_-...
23 [::
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27
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8. AnaJsiorosbie BbIBOABLI Arduino

[MuporHO-UMnynbcHass Moayisauua wiau MM — 53T0  TEXHONOrus IOJIy4EeHMs
aHAJIOTOBOTO CHUTHajla M3 CpelHero 3HaueHus uu¢poBoro curHana. [udpoBoil curnan
UCIIOJIB3YETCS U CO3LAHUA INPSMOYIOJIBHOM BOJIHBI U IIEPEKIIIOYAETCS MEXKAY COCTOSHUSMHU
«KJIIOY OTKPBIT» U «KJIFOY 3aKpbIT». [Ipn Takoi Moaenn nepexiroyaresnst OTHOIIEHUE MHTEPBAJIOB
BPEMEHM B IOJIOKEHUAX «3aKPBIT» U «OTKPBIT» MOJEIMPYET HAINpsDKEHHE MexXIy 5 B («itou
OTKphIT») U 0 B («ximrou 3akpbIT»). Bpems, koTopoe K04 HaXOAUTCS B OTKPBITOM COCTOSIHUM,
Ha3bIBACTCSl «IITUPUHON UMITyJIbcay. YTOOBI NOJYUYNUTh pa3IMyYHbIE AHAJOTOBBIE CUTHAJIBI, MOXKHO
pEryJInpoBaTh HIMPUHY HMITYJIbCOB. ECIM BBl yBEIMYHUTE CKOPOCTh INEPEKIIOYCHHS, SIPKOCTb
CBETOAMO/a Oy/IET YIPaBIATHCS YCTOMUMBBIM IIPOMEXYTOUHBIM HarpsbkeHueM Mexxay 0 B u 5 B.

Ha pucynke HIDke 3eleHbIE JMHUU 0003HAYAIOT YCTAHOBJICHHBIN WMHTEPBaJ BPEMEHHU.
JIMMTEeNbHOCTh WM TEePUOa — 3TO oOparHas BennuuHa 4dacTtoThl LIIMM. [Ipyrumu crioBamu,
cpennsisi yacrora IIMM Arduino 500 I, kaxpmas 3elieHas JIMHUS COOTBETCTBYET 2
MLIHceKyHnaM. MurtepBan Bb3oBa ¢yHkimu analogWrite() m3menstores ot 0 mo 255 u
HaspIBaeTcsl koddduimenTom 3amonHeHus. Hanpumep, analogWrite(255) 3amaer momnHOe
3arosiHeHre (KJIF0Y Bcerjga OTKpPHIT), analogWrite(127) 3amaetr 50%-Hoe 3amonHeHue (KITHOY
OTKPBIT [TOJIOBUHY BCETO BPEMEHH).

0% Duty Cycle — analogWrite(0)
v I | ‘

Ov ) ; .

25% Duty Cycle - analogWrite(64)
M n nm|
Ov | I

50% Duty Cye

analogWine{127)

75% Duty Cycle - analogWilte(141

LU U UL

100% Duty Cycle - analogWrite(255)

Ov . |

[I1poTHO-UMITYIBCHAS MOAYIIALUS

Korna BbI 3amycTuTe JaHHBIH TpUMEp, CICAUTE 32 OOpaTHBIMH Kojebanusmu Arduino.
Jlns Hammx T7a3 KakJo€e mapasuTHoe KojiebaHue MpeBpallaeTcsl B Meplanue ceeroauona. Mz-3a
MOTEePh B CBETOJUOJE JUTMHBI HEKOTOPBIX MMITYIHCOB MOTYT YBEIWYHTHCS M COKpAIIaThCs, U
TakuM 00pa3oM MBI MOKE€M YBUJIETh Pa3HUILY B ITUPUHE UMITYIHCOB.

Amnanoroseiii curHan (ILIMM-BonmHa) BBIBOAMTCS Ha KOHTAaKTHYIHO HOXKy. LINMM
MPUMEHSETCS ISl PETYJIUPOBAHUS SIPKOCTH CBETOJMOJOB, IS TJIABHOTO 3aIlyCKa JBUTATENEH,
PEryJIMpOBaHMS MOUTHOCTH H T.1A.. [locie Bb3oBa analogWrite() ¢ KOHTAaKTHOTO HOXXKH OyAeT
MPOU3BOJUTHCS MPSAMOYTOJbHAsT BOJIHA YCTAaHOBIEHHOW WIMPUHBI O CJEIYIONIETO BHI30BA
analogWrite() (wmm Bb3oBa ¢ynkuuii digitalRead() u digitalWrite() mis Toro ke KOHTakTa).
Yacrtora IIIUM coctansiet 490 ['11.

17



B OGombsmmmucTBe Moayneit Arduino (ATmegal68 wmmm ATmega328) stu byHKIUH
OJICP)KUBAIOTCS JUIst TUHOB 3, 5, 6,9, 10 u 11. B ArduinoMega onu paboTaet jjisi TMHOB ¢ 2 10
13. B 6osnee crapeix Moayiisix Arduino ua 6aze ATmega8 st taHHOM GYHKIMHU [TOIEPIKUBAIOTCS
nuael 9,10 11. Takum oOpa3om, Ui aHAJIOTOBOTO BBHIBOJA HE HYKHO MPOIUCHIBATH BHI30B
¢dbyskuu pinMode() mepen Bei3oBoM GyHKIIMK analogWrite().

OTOT MeToJ paboThl ¢ aHAJIOTOBHIMHM BBIXOJAAMH HMMEET Majio 001ero ¢ (QyHKIHUSIMU
analogWrite u analogRead.

analogWrite(pin, value)

parameters — mapaMeTphl.

pin: HOMEp BBIXOAHOI'O IIUHA.

value: ko3¢ durment 3anonaHenus, ot 0 (Bcerzaa 3akpsIT) 10 255 (Bceraa OTKPHIT).

Ha Bbixome mmHOB 5 m 6 co3maercs LIMM c¢ ko3¢ (uUIIMEHTOM 3amOIHEHUs BBIIIE
ycraHoBieHHoro. Jlns asroro mpemycmorpenbl pynakmmm  milllis() u delay(), kortopsie
oOecrieunBaroT B3aumo/ieiicteue BoixoaHbiM LIIMM 11 yeTpolicTBa B 01HO U TO e BpeMs. CTOUT
MIOMHUTB, YTO B OOJIBIIMHCTBE CIY4aeB UL MMMHOB 5 U 6 MPU HU3KUX 3HAYCHHUIX Kod(duumenra
3anonHenus (Hanpumep, 0-10) 1 gaxke npu Hyle CUTHaJ He Beerna OyeT OTCYTCTBOBATh.

int ledPin = 3;
int analogPin = A5;
intval=0;
void setup()
{
pinMode (ledPin, OUTPUT);
}
void loop()
{

val = analogRead(analogPin);
analogWrite(ledPin, val/4);




9. OnbIT ¢ OerynmumMu OrHsIMHM HAa 6-TH CBeTOAMOAX

B npenpiaymniem myHKTEe Mbl M3Y4HIIM, KaK 3aCTaBUTh CBETOAMO MepuaTh. Cieayrommii
OIIBIT MOCBAILEH YIPABICHUIO IECTIO cBeTOAMOAaM. [locMOTpUTe Ha CXeMy COEIMHEHUN:

[Tocne cOOpkM LEmU 3arpy3uTe CKETY HPOrPaMMbl, COCTOSIIMIA W3 JBYX 4YacTei, u
MIOCMOTpPHUTE, Y€M OHH OTIH4aroTcs. C MOMOMIBI0 CKETYCH MBI MOAPOOHEE MO3HAKOMHUMCS CO
CTPYKTYpO#i si3bika Arduino.

//Onpenensem ynpasasemble KOHTaKTbl CBETOAMOAA

int Led1 =1;
int Led2 = 2;
int Led3 =3
int Led4 = 4,
int Led5 = 5;
int Led6 = 6;

//1-bIt CTUNb MHAMKALMK CBETOAMOAA
void style_1(void)
{
unsigned char j;
for(j=1; j<=6; j++)
{
digitalWrite(j,HIGH);
delay(200);
1
for(j=6; j>=1; j--)
{
digitalWrite(j,LOW);
delay(200);

1
void setup()

{
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unsigned char i;
for(i=1;i<=6;i++)// nuHbl 1-6 paboTatoT KaK BbIXOAHbIE
pinMode(i, OUTPUT);// i-" nnH paboTaeT KaK BbIXOAHOM

}
void loop()
{
style_1();//ctunb 1
}

// Onpenenaem ynpasBisgemMble KOHTaKTbl CBETOAMOAA
int Ledl =1;

int Led2 = 2;
int Led3 =3
int Led4 = 4;
int Led5 = 5;
int Led6 = 6;

//1-bIh CTUNb UHOMKALUMM CBETOANOAA
void style_1(void)
{
unsigned char j;
for(j=1; j<=6; j++)
digitalWrite(j,HIGH);
delay(200);

for(j=6; j>=1; j--

{
digitalWrite(j,LOW);
delay(200);
1
}
void setup()
{
unsigned char i;
for(i=1;i<=6;i++)// nnHbl 1-6 pabOTaIOT KaK BbIXOAHbIE
pinMode(i, OUTPUT);// i-1 paboTaeT Kak BbIXOAHOW
}
void loop()
{
style_1();//ctunb 1
}

[locne 3arpy3ku ckeTda mepBasi 4acTb MPOTrpaMMbl OpPraHU3yeT IUKI, B KOTOPOM
CBETOJIMO/IBI CIIEpBa MOCJIEA0BATEIBHO 3aroparTcs ¢ 1-oro mo 6-i, a 3aTeM racHyt ¢ 6-0ro no 1-

Bo BTOpO#i WacTu mporpammbl OpraHM30BaH IUKJI, B KOTOPOM Bce 6 CBETOIMOJIOB
3aroparoTcs OJJHOBPEMEHHO, a 3aTeM T'acHYT B nopsaake ¢ 6-oro no 1-if. [lpoananusupyem paboty

GyHKIMI 1aHHOM MPOTrpaMMBI.

20



CHu3y MpHBe/ICHA MOANpOrpaMma IuKIia for, rjie j — 3To HoMep TopsIIero CBETOAHOa.
Tam xe Mbl 3agaeM 3aaepkky 200 MIJITUCEKYH, M LMK MOBTOPSIETCA CHOBA. B pe3ynbTaThl
MOAMPOrpaMMbl Bce 6 CBETOAMOI0B 3aroparoTcs MO MOPSAKY € 3aAepkkoid B 100 MUIITUCEKYH/T:

for(j=1; j<=6; j++)
{
digitalWrite(j,HIGH);
delay(200);
}

Crnenyromas 4acTh HpPOTPaMMBI COCTaBJICHa HE COBCEM I10 TpaBWJIaM CHUHTAKCHCA.
[TognporpamMma 1ukiaa for oObluHO 3amuchiBacTcs B (GuUrypHbix ckobkax {}. Ecmm ckoOku
OTCYTCTBYIOT, KOMIIIJIATOP MOKET aBTOMAaTHYECKHU 3aKIIOYUTH TeJIOo Iukia B {}. Eciu B nukie
MHOT'0 UTEpaIni, Iepedop MOKET ObITh 3aTPY/IHECH.

for(j=1; j<=6; j++)
digitalWrite(j,HIGH);
delay(200);

HpaBI/IHBHHﬁ BAapUAHT HAIIMCAHU LUKIIA ITPCACTABJICH HUKC!

for(j=1; j<=6; j++) {
digitalWrite(j,HIGH);
}
delay(200);

[llecth cBETOIMOAOB 3ar0patOTCs OJIMH 3a APYTrUM, 3aTeM crycTs 200 MUJITUCEKYH ITUKIT
noBTopsieTcs. [IocKoIbKy CKOpOCTh IEPEKITIOUEHUS CBETOMOA0B BEJIMKA, HAM KaKETCA, YTO OHU
3aroparoTcs OJTHOBPEMEHHO.

Oyukius void(6e3 Tmna) B s3pike Arduino CiyKuT Ui yKa3aHWs THTA JaHHBIX U 4acTo
UCIIONB3YETCS JIsl KOHKpETHOro coObITHs. Ecnu mporecc ynpaBieHus: 0JJHOCIOXKEH, TO void He
MIPOIKCHIBACTCSI, a MTAOJIOH TPOTPaAMMBbI BBITJISIIUT TaK:

void setup()
{

//...
}
void loop()
{

//...

3amaeT HAYaJI0 WX LUK JJIS COOBITHS.
Ecnm mpouiece ympaBieHUs BKITIOYAET HECKOJIBKO COOBITHM, NJISi KaXKIOTO COOBITHUS THII

void MpONKUCHIBAETCS OTIEIBHO.
3arpy3ute B MUKPOKOHTPOJUIEP CIEAYIOMNNA KOA ¥ TOCMOTPUTE HA pabOTy CBETOAHOA.
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// Oﬂpeﬂ,enFIEN\ yrnpaBademble KOHTaKTbl CBETOANOAA

int Led1 =1;
int Led2 =2;
int Led3=3
int Led4 = 4;
int Led5 =5;
int Led6 = 6;

//1-bIA CTUNb UHAMKAUMM CBETOAMOAA
void style_1(void)
{
unsigned char j;
for(j=1; j<=6; j++)// cBeToaMoabl 1-6 3aropatoTca No NOPAAKY C 3a4epkkoi 200 ms
{
digitalWrite(j,HIGH);//3aropaeTcs j-Tbit cBETOAMOA,
delay(200);//3anepska 200ms
1

for(j=1; j<=6; j--)// cBeToanoabl 6-1 3aropatoTca ¢ 3agepkkoit 200 ms

digitalWrite(j,LOW);//racHeT j-Tblit cBETOAMOL,
delay(200);//3anepka 200ms

}
1
//nporpamma Ana MUraHua CBeToAMO408
void flash(void)
{
unsigned char j,k;
for(k=0; k<=1; k++)// cBeTOAMOA MUTAET ABAMKAbI
{
for(j=1; j<=6; j++)// cBeTOAMOAbI 1-6 3aropatoTca Mo NOPAAKY
digitalWrite(j,HIGH);// digitalWrite(j,HIGH);//3aropaeTcs j-Tbiit cBETOAMOA
delay(200);//3apepka 200ms
for(j=1; j<=6; j++)// cBeToanOAbI 1-6 racHyT N0 NOPAAKY
digitalWrite(j,LOW);// racHeT j-Tbilh cBETOAMOA,
delay(200);//3anepskka 200ms
}
}

//2-bIA CTUNb UHAMKALUMM CBETOAMOA3
void style_2(void)

{

unsigned char jk;

k=1;//Ha4anbHoe 3HaveHmne k pasHo 1
for(j=3;j>=1;j--)

{
digitalWrite(j,HIGH);//cBeToanon roput
digitalWrite(j+k,HIGH);//cBeToanon roput
delay(400);//3anepska 400 ms
k +=2;//npubasnsem «2» K «k»

}
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k=5;// 3Ha4yeHne k paBHO 5
for(j=1;j<=3;j++)

}

{
digitalWrite(j,LOW);//cBeToanon, racHeT

digitalWrite(j+k,LOW);//cBeToanos racHeT
delay(400);//3anepka 400 ms
k -=2;//oTHUMaem «2» ot «k»

}

//3-blA CTUAb MHAMKALMM CBETOAMOAA
void style_3(void)

{

unsigned char j,k;// ans 3-ero cTMnA UHAMKALMM CBETOAMOAA
k=5;// 3HaueHue k paBHO 5
for(j=1;j>=3;j++)

{
digitalWrite(j,HIGH);//cBeToanos roput

digitalWrite(j+k,HIGH);//cBeToamnon roput
delay(400);//3anepxka 400 ms
digitalWrite(j,LOW);//cBeToanos racHeT
digitalWrite(j+k,LOW);//cBeToamoa racHeT
k -=2://oTHUMaem «2» ot «k»

}

k=3;// 3HauyeHune k paBHO 53
for(j=2; j>=1; j-)

{
digitalWrite(j,HIGH);//cBeToanos roput

digitalWrite(j+k,HIGH);//cBeToamnon roput
delay(400);//3anep*ka 400 ms
digitalWrite(j,LOW);//cBeToamop racHeT
digitalWrite(j+k,LOW);//cBeToamnon racHeT
k +=2;//npubasnsem «2» K «k»

}
1
void setup()
{
unsigned char i;
for(i=1;i<=6;i++)// nnHbl 1-6 pabOTAIOT KaK BbIXOAHbIE
pinMode(i, OUTPUT);// i-1 paboTaeT KakK BbIXO4HOW
}
void loop()
{

style_1();//ctnnb 1
flash();//muranue
style_2();//ctunb 2
flash();//muranue
style_3();//ctunb 3
flash();//muranue

}
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10. OnbIT ¢ 3yMMepoM

Crhenyromuii ONbBIT TOCBSIICH PadOTe C MUHHUATIOPHBIM 3yMMEpPOM 0€3 HMCTOYHHKA
IIUTaHUA.

PaGouee HampspkeHue 3ymmepa 5 B, d9ro coBmamaer ¢ BBIXOJHBIM HaNpPsHKCHHEM
UG poBoro pazbema Ha nanean Arduino, mo3TomMy 3yMMep MOXHO IMOJKIIOYATh HANPSIMYHO 0e3
JIOTIOJTHUTEIILHOTO PE3UCTOPA.

KopoTko 03HAKOMUMCSI ¢ MUHHATIOPHBIM 3yMMEPOM.

N3-3a Heboypmux pa3MepoB (AuamMeTp Bcero 6 MM), MajJe€HbLKOTO Beca, HU3KOHN IIEHBI U
HAJeKHOM  KOHCTPYKUMM  MHMHHUATIOPHbIE  3YMMEpbl  ILIMPOKO  HUCHOJIB3YKOTCA B
AJNEKTPOOOOPYIOBAHNH, DICKTPOHHKE, MHUKPOCXEMax M JIOOBIX JPYTrUX YCTPOMCTBAX ISt
3BYKOBOTO OTIOBEIEHHs. 3yMMephI OBIBAIOT CO BCTPOCHHBIMU T'€HEpaTOpaMu U 0e3 HUX.

3yMMep CO BCTPOCHHBIM F€HEPATOPOM

3ymmep Oe3 reHeparopa

BHemHe 3TH /1Ba THIA MOYTH WAEHTUYHBI, HO €CTh Pa3HUIIA B MOJKIOYEHUH 3yMMEPOB K
NUHAaM MHKpPOKOHTpoJIiepa. 3yMMep C 3elI€eHOH MHUKpOcXeMoil — 0e3 reneparopa. 3ymmep ¢
YEPHOU KPBIMIKOW W 0€3 MHKPOCXEMBI — CO BCTPOCHHBIM T'€HEPATOpPOM. BH3yallbHO CIIOKHO
OTJIMYUTH YCTPOWCTBA, CaMbIi HAJEKHBIH CHOCOO MPOBEPKH, KPOME, pasyMeercs, MpOUTCHHS
WHCTPYKIUHU, U3MEPUTDH COTPOTUBIIEHUE 3yMMEpa C MIOMOIIBI0 YHUBEPCATbHOTO MYJIbTUMETpPA. Y
3ymMepa 0e3 reHeparopa comportuBieHue 8 OM wimmu 16 OM, y 3yMMEpOB CO BCTPOCHHBIM
TeHepaTOPOM COIPOTUBJIEHHE B COTHU pa3 BIILIE.

24



3yMMep €O BCTPOEHHBIM T'€HEpPaTOpOM MpHU MPSMOM MOAKIIOUEHUH K HOMHHAILHOMY
HANPSDKEHUIO (BCE HOBBIE YCTPOMCTBA MMEIOT HAKJICHKHU C MOSICHCHHSIMH) OYAyT HETPEPHIBHO
u3JlaBaTh 3BYK. 3ymMMepbl 0e3 reHeparopa, Kak M DJIEKTPOMAarHUTHBIE IUHAMHKH, HYXKHO
MOAKIIOYATh B OT/AEIBHYIO ayAHO-1IEb.

[Tocne o3HaKOMIIEHUS C YCTPOMCTBOM, MOJAKIIOUUTE 3yMMEp, KaK TOKA3aHO HUXKE:

3arpysure Koj CKeT4a B MUKPOKOHTpoJsuiep Arduino u mpoaHamu3upyiTe pe3ysbTar.

int buzzer=11;// Homep ynpasBAAOLLEro NMHa 3yMmMepa
void setup()
{
pinMode(buzzer,QUTPUT);//nnH paboTaeT Kak BbIXOAHOM
}
void loop()
{
unsigned char i,j;//3anaem nepemeHHble
while(1)
{

for(i=1;i<80;i++)//Bbix0AHasA YacToTa 3BYKa

digitalWrite(buzzer,HIGH);//3ymmep 13naeT 38yK
delay(1);//3anepKka 1 ms
digitalWrite(buzzer,LOW);// 3ymmep He n3aaet 3ByK
delay(1);// 3apepxka 1 ms

1

for(i=0;i<100;i++)//npyras BbIXoAHas YacTOTa 3BYKa

{
digitalWrite(buzzer,HIGH);// 3ymmep v3aaet 3ByK
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delay(2);// 3apepKka 2 ms
digitalWrite(buzzer,LOW);// 3ymmep He 13naet 3ByK
delay(2);// 3anepka 2 ms

}

ITpu nepBoii yacToTe 3ymMMep M3/1aeT 3BYK B TedeHue 1 Mc, a 3aTeM 3aMoJjIKaeT Ha 1 Mc.
Opna cexkynaa sxkBuBajieHTHa 1000 MUIUIMCEKyHA, BECh LUKJ 3aHUMAET 2 MUJUIMCEKYH]bl. B
WTOre yacTora 3Byka paBHa 500 I'm.

IIpu BTOpOI YacTOTE 3yMMEp HUIIUT 2 MC U MOJUUT 2 MC, BECh LIMKJI 3aHUMAET 4 McC.
YacroTa 3Byka paBHa 250 I'1.

uxn cobpiTus ¢ yactoroi 3Byka 500 I'y mimutcs 80 mc, 3atem eme 100 Mc TporcXoauT
coOnITHE ¢ yacToTor 250 I'm.

B naHHOM ombITe LMK 3alIMCHIBAETCS C MOMOLIBIO oniepaTopa while().

B noanporpamme loop onepatop while nponuckIBaeTcst CaeayoUMM 00pa3oMm:

while(BblparkeHune)

noAnporpaMmma onepaTtopa

Omneparop omnpeaensieT ycioBUs 3aBEPIICHUs LUKJA, CMBICI TaKOW: KOrja nepeMeHHas
BBIUKCIISIETCS 1O 3HAUEHUS BBIPAXKEHHS B CKOOKaxX (HE 10 HYJIS1), IUKJI OCTAHABIIMBACTCSI.

HaznadeHue: BBINIOIHSIET IUKI IO YCIIOBUIO «0 TEX IIOP, ITOKa». Hoz[nporpaMMa IOHKJIa
BBITIOJIHACTCA 40 TEX IOP, IMOKAa TCKYIICC 3HAYCHNUE HC CTAHCT PAaBHBIM BBIPAXXCHUIO B CKOOKax.

11. OnbIT ¢ UMPPOBBIM HHAUKATOPOM
Onucanue nuppoBOro HHAUKATOPA

[udpoBoli HMHIUKATOP — 3TO MOJIYIMPOBOJHUKOBOE MOKA3BIBAIOIIEE YCTPOMCTBO Ha
ceeroaunonax. [ludposeie HHANKATOPHI ACNIATCS Ha 7-CETMETHBIE M 8-CErMEHTHBIE U OTINYAIOTCSA
KOJTMYECTBOM CBETOAMOJIOB (B 7-CErMEHTHOM Ha OJTMH CBETOIMO/ M HA OJJMH CHMBOJI MEHBIIIC, YEM
B 8-CETMEHTHOM).

[{udpoBble THAUKATOPHI UMEIOT CXEMBbI BKJIFOUEHHS C OOIIUM KaTOA0M M OOIIUM aHOJIOM.
Y uHIUKAaTOPOB ¢ OOLIMM aHOIOM 00mTMe BBIBOKI (aHOBI) ToAKrouatoTest K COM-mopry. [pu
UCIIONIb30BAaHUU WHAMKATOpa C OOMIMM KaTogoM oO0muii koHTakT «PWR» moakmiouaercs K
pazvemy «PWR» uctounuka nuranus. Korjga Ha oOuiuii Kato1 Kakoro-inbo cermMeHTa iU poBoro
WHAMKATOPA MOJAeTCs MOIITHOCTh HU3KOTO YPOBHS, CETMEHT HAUMHAET TOPETh, a KOT1a MOJAeTCs
MOIITHOCTb BBICOKOTO YPOBHSI, COOTBETCTBYIOIIUI CETMEHT HE TOPUT. Y HHIAMKATOPOB C OOITUM
KaToJ0M BCE YCTPOEHO HaoOOpOT, O0IIMe KaToabl O0pa3yloT OJWH KaTof, OOIIue aHOIbI
MOJKIIOYAIOTCS OTIENIHHO.

Jly1g Havasna mMo3HaAKOMHUMCS ¢ U(GPOBBIM MHAUKATOPOM JJIsi JAHHOT'O OTIbITA.

Hwmwxke ykazaHa cxema mnojaxitoyeHus LudpoBoro uHAMkaropa mojenun SM41056 c
BBICOTOM cumBoja 0,5,

Kax ykazaHo Ha oOpaTHOW CTOpOHE WHAMKATOpa, MO YETHIPEM CTOPOHAM YyCTpPOWCTBa
UMEIOTCA 2 MUTAIOMIMX BXOJa M JBa MpOoMapKUpoBaHHBIX NHuHA 5, 10. OTaensHO 0003HaUEHBI
KOHTaKkTHbIe WTHIpbKU 1, 6, 5, 10. LludpoBoil uHIMKATOp, KaK M CBETOAMOJbI, HYXKIAeTCs B
JIOTIOJTHUTEIILHOM CONPOTUBIICHUH NPH MOJKII0YEeHUH. 15 TOTr0, 4ToObI HANPsHKEHUE HCTOYHHUKA
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MUTaHUS HE MOBPEAUIIO WHIUKATOP, MBI BBIOMpaeM pe3ucTop HoMHUHAIOM 1 KOM M UCTOYHHK
mutanusg 3,3 B.

byte index=0;

const byte LEDs[10]={ //ona cBeToamoaa c obwmm aHoA0M
BO0O0O00O1,
B1001111,
B0010010,
BO0O0O0110,
B1001100,
B0O100100,
B0O100000,
BO0OO1111,
BO0O0O0O0OO,
BO0O0O0100

Iy

void setup() {
DDRD=B11111111;

}

void loop() {
PORTD=LEDs[index];
index++;
if(index==10){
index=0;
}
delay(1000);

}
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12. OnbIT ¢ KHONKOM

KHomnka — ouH 13 caMbIX PacpOCTPAHEHHBIX NIEMEHTOB, UCIIOIb3YETCS JUIsl 3aMbIKAHMS
U Ppa3MbIKaHHs OJJIEKTPUYECKUX LeNeH, Ul YNPaBICHUS JJICKTPOIABUIATEISAMH WU IS
BKJIFOUCHHSI/BBIKIIIOYCHHS YCTPOMCTB. BHEIIHNI BT KHOIIOK MOKET OBITh COBEPILICHHO Pa3HbIM.
B naHHOM OIBITE MCIIONB3YETCs MUKPOKHOIIKA 6 MM, IIOKa3aHHAs HAXKE.

Knonka nmeeT 4 KOHTaKTHBIX IITBIPbKA, BUJ] CBCPXY ITOKAa3aH HUKEC:

P.C B Land Pattem

R B B A )
‘ -
e : |
L r'T o e = o r‘:;
* 9 - E .
- . =
: 5 65 "
: - | | i .
H HE — Circut Dragram
Taos 12 £ St}
. .._._.2'_§_°_., L s é —
45 A

Korpna kHomnka He BxkaTa, HOXKHU 1-2 u 3-4 coennHensl nonapHo. Korja KHONKY Bkarta, BCe
HOXKH 1,2,3,4 COeTUHSIIOTCS MEXKITY COOOM.

B nanHOM ombITe KHOTKA UCIIOJIB3YETCS JIJISl YIIPABICHUS CBETOIUOOM.

OOBIYHO KHOTIKA TOAKIIIOYAETCS] HAPSIMYIO B IIETh MOCJIEI0BATEILHO CO CBETOIUOIOM,
OJIHAKO HAIIl CTy4ail HECTaHIaPTHBIHN, MBI Oy/IeM HCTIOJIb30BaTh KOCBEHHBIN METO]I MOIKIIOUEHUS,
a cpabaThIBaHHWE KHOIKH Oy/IeT 3aBUCETh OT YPOBHsI HANpsDKEHUS B ienu. Ecim HampspkeHue
oonpiie 4,88 B, To Ha cBeroamos OymeT MOJaBaThCs HANPSDKEHHE BBICOKOTO ypoBHS. B
MPOTUBHOM CiTy4dae OyIeT TO0JaBaThCsl HAMPSHKEHWE HU3KOTO YpOBHA. MBI Oyaem ympaBisTh
BKIIFOUEHUEM M OTKJIFOYEHHEM CBETOJIMO0JIa C TIOMOIIBIO JIOTUKHU, 3TO OoJiee pacrpoCTpaHEHHBIN
METO/I IPU MPAKTUUECKOM HCIIOTh30BAHNH.

DneKkTpruyeckasl cxema Moka3aHa HUKe. Y KHONKHU €CTh JB€ IPYIIbl KOHTAKTOB — MepBast
rpyIina moaKIoyaeTcs Kk 5 B, BTopas rpymmna moakiaodaercs B mopt 11 u k «3emie» (GND) uepes
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pesuctop. JIMHHBIA KOHTAKTHBIA IITHIPh CBETOIMOMAA TMOAKIIOYACTCS IOCIEI0BATEIFHO K
pesuctopy 1kOM u B mopT 13, KOpOTKHiA IITHIPE TOAKIIOYacTes K «3emie» (GND).

VCC

\[ sw

1K
$——_Port_> {_Port/—MA—
Uncbposoi nopr Arduino 11 Undposoi nopr Arduino 13

;§10K \ALED

GND S

3arpysure Koj CKeTda B MUKPOKOHTpoJsuiep Arduino u mpoaHamu3upyiTe pe3ysbTar.

const byte LED=13;// ynpaBnsemblit KOHTAKT cBETOAMOAA

const byte SW=11;// ynpaBnaemblii KOHTAKT NepekatoYaTens

void setup()

{
pinMode(LED, OUTPUT);//koHTaKT cBeToAMOAa PpaboTaeT KaK BbIXOA4HOM
pinMode(SW, INPUT);
// digitalWrite(SW, HIGH);

}
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void loop()

{
boolean val=digitalRead(SW);

if(val){
digitalWrite(LED, HIGH);
}

else{
digitalWrite(LED, LOW);
1

13. OnbIT ¢ poTOpe3ucTopomM

@DOTOUYBCTBUTENIbHBIE COMPOTUBICHUS TaK K€ Ha3bIBAIOTCS  (POTOPE3UCTOPAMHU.
Pacnpoctpanennsie MaTepuansl A1t POTOPE3UCTOPOB — CYAbGUA KaAMUs, CyIbPHUI ATIOMUHHS,
CEPHHUCTHIM CBUHEI], CEPHUCTBIA BUCMYT U T.I. DTU MaTe€pHAIIbl UMEIOT ONPEICICHHYIO JUIUHY
BOJIHBI CBETA, C NAJAOLIEH XapaKTEPUCTUKON cOpOTUBIEHUS. II0CKONBKY O AeCTBUEM CBETA
TEeHepUPYIOTCA HOCUTENHU 3apsija, TOK B MPOBOJHUKE BO3PACTAET, BO BHEUIHEM JJIEKTPHUUYECKOM
nojie poTopesrcropa BOSHUKAECT peiid, a ero COnpoTHBICHHE CTPEMHUTEIBHO MaIaeT.

[Mpunnmn padotsl hoTope3ncTopa OCHOBBIBAaETCS Ha BHYTpeHHEM (oTodddekTe. B nByx
HArpy)KeHHBIX 3JICKTPOJaX U3 TOJIYINPOBOJHHKOBBIX CBETOUYBCTBHTEIBHBIX MaTEpPHAJIOB,
MOHTHPOBAHHBIX B TPO3PAUYHOM KOXYyXe, BO3HUKAET (oTope3ucTUBHBIA 3PPexT. YUToObI
YBEIUYUTH CBETOUYBCTBUTEIHLHOCTh, METAIIMYECKUE TPOBOTHUKH (POTOPE3UCTOPA BBHITIOTHIIOTCS
B BHJIC TPEOCHOK.

Korna cer momagaer Ha HOTOpE3UCTOP, TO AIEKTPHUECKOE CONMPOTURIeHUE TanaeT. Korma
NaJarolInii cBET ocaabeBaeT, 2IeKTPUIECKOe COMPOTUBIICHUE PACTET.

Ha ¢oto Hmke mokaszan ¢poTope3ucTop

CyTb 1aHHOTO OMbITA — 3aCTaBUTh CBETOJIMO/ TaCHYTh MPU HATUYUU CBETA U 3aroparhbes,
KOTJ]a BOKPYT CTaHOBHUTCS TeMHO. [IoCKonbKy (hOTOCONPOTHBIIEHHE 3aBUCUT OT KOJUYECTBA U
MPUPOJIBI CBETA, NMPU OJMHAKOBOW MHTEHCHBHOCTH COJIHEYHOI'O CBETA U JIaMITbl THEBHOT'O CBETa
peakuus GoTope3rcTopa MOXKeT ObITh Pa3HOM U CBsI3aHa MPEUMYILECTBEHHO C JJIMHON CBETOBOM
BOJIHBI. B TaHHOM ombITe MBI 33/1eliCTBYeM mapameTpbl sHeprocOeperatomux gamn 60 W tpex
OCHOBHBIX I[BETOB (B IOMEIIEHWH HET ECTECTBEHHOro cBeTa). [Ipu pasHBIX OKpYKaIOLIMX
YCIIOBUSIX MapaMeTpbl OyAyT OTJIMYATHCS, KOPPEKTUPYHTE UX 10 Mepe Ha0OHOCTH.

Ilepen ombITOM CHavajga M3MEpbTE TEKYIlee 3HAUEHHE CONPOTUBIECHUE (poTopesucropa
IIPU CBETE U B TEMHOTE.
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Conpotusnenue ceeronuona npu ceere — 9,1 kOm.
ComnpotuBienue cBeTonuoaa B TeMmHote — 32,4 kOm.
CxeMa coeqUHECHUS IOKa3aHa HIDKE

[Tockonbky conporusienue mpu csere 9,1 kOM, a conpoTusneHue B TeMHOTE 32,4 OM, MbI
BbIOMpaeM Harpy3ouHoe compotusiernue 10 kOwm. Ilpu wanuumm mperpaj ajis CBeTa
CONPOTUBIICHUE MOXKET 3HAYUTENbHO W3MeHsATcsA. lIpenmonaraercs, 4yTo CONPOTHUBICHHUE MpPU
ceere — 10 kOm (7151 poTopesncTopa pasHUIa ¢ USMEPEHHBIM CONPOTUBIECHUEM 9,1 KOM, MOsTOMY
yI0OHO IPOBOAUTH PacueThl), Harpy304Hoe conportusieHue 10 kOM. Otnuparolee HanpsHKeHNE
aHAJIOroBOTO nopta 2 Toxe cocrasiseT 10 kOM, npu nUTaOIIEM Hanps>KeHUU UCTOYHMKA S5 B, u
COOTBETCTBYIOIIMX 3HAYEHHIN CONPOTUBIICHHUS MIPU CBETE U TEMHOTE, OTHHUPAIOIIEE HAMPSIKEHUE
paBHo 5x10/(10+10)=2,5 B.

const byte LED=13;// nepemerHas LED onpeaenseT ypoBeHb MOLLHOCTM NOpTa
const byte cds=A0;// B nepemeHHyto cds CUMTbIBAETCSA HaNPAXKEHWe NopTa
void setup() {
pinMode(LED, OUTPUT);//ledPin B pexxunme Bbixoa
}
void loop() {
int val;
val=analogRead(cds);//cunTtbiBaeT nokasaHuna gaTymKka
if(val>=512){ //512=2.5 B, 3HauyeHWe Tem Bbillie, YeM Bbille YyBCTBMUTE/bHOCTb
[ATUYMKA, U TEM HUMKE, YEM HUMKE YyBCTBMTE/IbHOCTb AaTYMKa
digitalWrite(LED, HIGH); // korga val meHbuwe 512(2,5 B), cBeToanon roput
}
else{
digitalWrite(LED, LOW);

31



14. OnbIT ¢ KK-gucmieem 1602

B nanHoM omnbiTe MukpokoHTpoiutep Arduino ympasisier otoopakeHneM Tekcra Ha JKK-
nuctuiee 1602.

XKK-gucruien 1602 oueHb pacpOCTpaHEHbI, caMble PaHHHUE JUCILIEH HCIIOJIb30BAINCH B
koHTpoepax HD44780, ceiiuac Bce moxynu 1602 coBmectumsl ¢ 1C, mosToMy XapaKTepUCTHKA
MOJTyJIei 1o OOJIbIIeH YacT aHAJIOTHYHBI.

OcHnoBHbIe mapametpsbl 1602 LCD

Emkocts gucriiest 16x2 cuMBOJIOB;

PaGouee nHanpsikeHne Mukpocxemsl 4,5-5,5 B;
Pa6ouwii Tok 2,0 MA (5,0 B);

Haubonee noaxoasiiee HanpspkeHue moayist 5,0 B;
Pa3mepsr cumBona 2,95x4,35 mMm (I x B).

XapakTepucTUKu MopToB U KOHTaKkTOB JKK-aucrmes 1602

Cumson | Kon [losiCHEHHsI K KOHTaKTy Howmep | Kon | [Ipumeuanus

1 VSS 3azeMiIcHUE 9 D2 Date 1/0

2 VDD «[Troc» ucTouyHMKa 10 D3 Date 1/0

3 VL PerynupoBka KOHTPaCTHOCTH 11 D4 Date 1/0

4 RS Bri6op perucrpa (V/L) 12 D5 Date 1/0

5 R/W Jlunust urenusi/3anucu (H/L) 13 D6 Date 1/0

6 E Krnemma BkItoueHust 14 D7 Date 1/0

7 DO Date 1/0 15 BLA | «Ilmroc»
TIOJICBETKH

8 D1 Date 1/0 16 BLK | «Munyc»
TIOJICBETKH

IlossicHenus k InopTram:

1.

JIByxrpynmnoBoii 610k nutanus. [lepBelii 610K — MOJTYJIbHBIN HCTOUHUK HAIPSIKEHMUS;
BTOPOI OJI0K — JJIsl TUTaHUS MOICBETKH, B CpeHEM moTpebuser 5 B. B nanHoM onbiTe
MOCBETKA MOXET paboTaTh Ha HanpsbkeHuu 3,3 B.

VL — kmeMMbl ISl PEryJIHpOBKA KOHTPACTHOCTH JUCIUIES, KOPPEKTUPOBKY
MPOM3BOMAT  TPU  TOCICJOBATEIIBHO  TOJKIIOYCHHOM  TMOTCHIIMOMETPE  C
cornpoTuBieHueM He Oounbiie 5 kOM. B 7aHHOM ombITe 7151 HACTPOUKH KOHTPACTHOCTH
npuMensiercss conpotuBieHne 1 kKOM. KieMMBI MOAKITIOYAIOTCS K BBICOKOMY H
HU3KOMY MOTEHI[MaNIaM. B TaHHOM OMbBITE UCTOIB3YETCS METOJT HU3KOTO TIOTEHIHAA,
kiaeMMma noacoenunsercs k s3emie (GND) uepes pesuctop 1 kOm.

Y OonbmuHcTBa KK-mucrieeM mmeercs RS-KOHTakT, 9TO KiemMMma JUisl BBIOOpa
perucrpa JaHHBIX U KoMaH/. J[J1s TaHHBIX BBIOMPAETCS BHICOKHIA YPOBEHB PETHCTPA;
JUTSE KOMaH]] BBIOUPAeTCss HU3KUI YPOBEHBb PETUCTPA.

Bo muorux XXK-aucrmtesx ncnosp3yercss KoutakT RW, kiremma [t aTeHust/3aucH.
Jlis 9TeHust BBHIOMpAETCS BBICOKMH YPOBEHb MOIIHOCTH, JUIS 3alllCU BbIOWMpaeTcs
HHU3KUH YPOBEHb MOIITHOCTH.

Jluaust E mpucyTcTByeT BO MHOTHX IucCIUiesx. YacTo mociie cTaOuIn3aluu CUTrHaia
OOmIeH JIMHUU TIOJOKUTEIBHBIN CHTHAJI WCIOJIb3YeTCs JUIs cuMThiBaHUA. Korma Ha
JAHHBIA KOHTAKT MOCTYMAET BBICOKAs MOITHOCTh, CUTHAJ OOIIEl THHUM HE MEHSIETCS
(maHHBIC OCTAIOTCS HA OHOM (PpOHTE).

8-knmemmuas DO-D7 nByxnampaBieHHas TUHUS, UCTIONB3YeTCS A Mepeadr KOMaH
U JJaHHBIX.
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7. BLA —1010XHUTeNbHBIN KOHTAKT AJ1s1 MOoJCBETKH, BLK — oTpHIarenbHbli KOHTaKT A7

MMOJCBETKH.

OcHoBHble cxembl ynpasJieHusi KK-nucniies 1602:

E=BbICOKHIi ypOBEHb HMITyJIECA

PexxuMm urenns Bxoxn | RS=L, R/\W=H, E=H Brixon | DO-D7=
CJI0BO COCTOSIHHUS
3anucy KOMaH I Bxox | RS=L, R/W=L, D0-D7=kox xomannsl, | Berxox | HET
E=BbIcOKHIi ypOBEHb UMIIyJIbCA
YreHue KOMaH/ Bxox | RS=H, R/W=H, E=H Breixon | DO-D7=
JIaHHBIE
3amnucey JaHHBIX Bxon | RS=H, R/W-=L, DO0-D7=pannsle, | Beixon | HeT

Buemmnunit sung JKK-gucones 1602

Hucrieit 1602 HampsiMyro mojkirodaercss Kk Arduino mo npaBuiiam, yKa3aHHBIM B
uHCTpyKIMU. EcTh cmocoObl moaxmoyeHus: Ha 4 kieMMbl U 8 kiemM. CriepBa Mbl
MPOBEIEM OIIBIT C MOAKIIOYCHUEM K 8-MHU KieMMmaM. CxeMma MOKIIYeHHS MoKa3aHa

HUKCE!

#include <LiquidCrystal.h> //pacwmnperHasa namaTb LCD
LiquidCrystal lcd(12,11,10,9,8,7,6,5,4,3,2);
// onpepensem KoHTakTbl LCD, rs=12, rw=11, en=10, DO-D7=2-9

void setup()

lcd.begin(16,2);

{
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lcd.print(“hello, world!”’);

void loop() {
lcd.setCursor(0,1);
lcd.print(mills()/1000);

15. OnbIT ¢ ynpaBjieHHeM CepBONPUBOIOM

CepBonpuBoj (aHTJIMIICKON Ha3BaHHE Servo): apuratenu moctosHHoro toka (JII1T),
pPENyKTOp C BajoM, JaTYMKH M LENb YOpaBieHUs o0pa3yloT aBTOMAaTHYECKYI0 CHCTEMY
yrnpasieHusi. C TMOMOIIbIO CHTHAJNA YIPABICHUS 3aJaeTCs YroJl BpalieHuss oObekTa. Y
CEpBOIIPUBOJIOB MAaKCUMAJbHBIN yron BpamieHusi (Hampumep, 180 rpamycos) 3aBucut ot JIIT.
Ecimu porop AIIT nenaer Heckoibko 00OpPOTOB, TO BaJl CEPBOINPHBOJA MPOBOPAUYMBACTCS HA
HECKOJIbKO TpaaycoB, OH HE MOXET clejaTh IMOJHBII 000poT (IH(pOBbIE CEPBONPUBOABI C
peXuMaMu CEpBOIIPUBOJIA U IBUTATENS TaKoU mpoodsiembl He uMmeroT). B ctanaaptubibix JIIT He
MPEeyCMOTPEHO OOpaTHOW CBSI3W IO YIily BpAIEHUS POTOpPa, a B CEPBOIMPHBOJAX OHA €CTh.
Ha3znauenue cepBonpuBo/ia Tak e oranyaercs: cranaaptbiid AT ucnons3yercs ajist co3ganust
MEXaHUYECKOTO BPAIIAIOIIEr0 MOMEHTA, & CEPBOIPUBO/IbI UCIIONb3YIOTCA U1l YIPABICHUS YIIIOM
MOBOpOTa 00BEKTa (HarpuMep, B pOOOTOTEXHUKE).

[Tpuniun pa®oTsr:

VYopaBioOMKKA CUTHAJ, C MOMOIIBIO YCTPOMCTB NpueMa M IMepefadd, IOCTymnaeT Ha
MHUKPOCXEMY C MOAYJIATOPOM CUTHAJIA, U CO3ACTCS HAINPSIKEHNUE CMEIIECHMS ITOCTOSIHHOTO TOKA.
BHyTpu cepBonpuBoza €CTb CTaHIapTHas JIEKTpUYecKas Lenb C nepuogoM 20 Mc ¥ IIUPUHON
CTaHJApTHOro curHaia 1,5 Mc, Ha KOTOPYHO MOCTYIIAeT HAIPSHKEHUE CMEIIECHHS IMOCTOSHHOTO
TOKAa M CpPaBHMBAECTCSA C HAIPSHKEHUEM IIOTEHIMOMETPA, B PpE3yJIbTaTe€ 4YEro Ha BBIXOJE
MHUKPOCXEMBI TIOSIBISIETCS Pa3HOCTh HANPsDKEHHWM. B KOHIlE pPAa3sHOCTh HAIPSOKEHUH ¢
MIOJIOXKUTEINBHOIO M OTPULATENBHOIO BBIBOJOB IIOCTYNAE€T HA YIPABIAKOLIYIO JBUraTeiIeM
MHUKpPOCXEMY U B 3aBUCMMOCTHU OT 3aKOHA YIPAaBJICHUS 33/1al0TCS MPSAMOE U 00paTHOE BpPALCHUS
JIBUTATE.

18ms<=F<20ms
-+ >

W_

1 ms KpaitHee npaBoe NoNOXeHWe
1,5 ms cepBONpPMBOL HENOABHXKEH

2 ms KpaiHee neeoe NONOXeHue

oV = ey © 5 ¢ 2w o EETEE——

-
Ims<=lunpUHa UMNyNbCa<=2ms
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Kak rmokasano Ha pucyHKe BBIIIE, CEpBOIIPUBOJ UMEET TPU JIMHUU NOAKIIOYEeHUS. YepHas
(MM KOopHuHEBas) JMHUSA HUCHOJIb3YyeTCs Ul 3a3eMJICHMs, KpacHas JIMHUS MOAKIIOYaeTcs K
UCTOYHUKY 5 B, xenras nmuHus (Oenast uiu OpaHXeBasi) — 3TO YIPABISIFOIINN KaOeb.

VYnpasnstomuii curaai (Ha uzoopaxxenuu «H») sto LIHIMM-BosnHa, Bce Mpon3BOACTBEHHBIE
MHUKPOKOHTPOJUIEPHl HCHOJB3YIOT 3TOT THUI CUTHalda. B 3TOM JOKyMEHTE MbI HCHOJIb3yeM
MHKPOKOHTPOJIIEP CO cpeoit pazpadorku Arduino.

JlmrHa BBICOKOTO YPOBHSI UMITYJIbca cocTaBisgeT oT 1 1o 2 muwumcekysa win ot 1000 mo
2000 mukpocexyna. IIpu 1000 MukpocekyH1 IPOUCXOAUT OBOPOT BIIpaBo. Perynupys mupuny
UMITYJIbCA, BBl MOXKETE YBEIMUMBATh UM YMEHBIIATh AUANIA30H JBU)KEHUS CEPBOIIPUBOA.

JUimHa HU3KOro ypoBHsA wumnyibca coctaBisier 20 MuwwummcekyHa. Kaxneie 20
MIIIHCEKYH] (B TeueHue 50 CeKyH/) CUTHAJI CHOBA MEPEKIII0YAETCs Ha BBICOKUI YPOBEHb, B HTHOM
CJIydae CepBOIPUBO MOXKET 3aCTPATh, U OYAET CIIOKHO FApaHTUPOBATh €r0 CTA0MIBHYIO PadoTYy.
OpnHako, eciii Bbl XOTHTE 3aCTaBUTh CEPBONPUBOJ «IIPUTAHIOBBIBATH», MOKHO HCIOJIb30BATh
TaKo# crocod.

int servoPin=9;
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int servoPosition=1500;//n031una B MUKPOCEKYHAX
void setup() {
pinMode(servoPin, OUTPUT);

}

void loop() {
digitalWrite(servoPin, HIGH);
delayMicroseconds(servoPosition);
digitalWrite(servoPin, LOW);
delay(20);

16. UndpakpacHblii IpMeMHUK CUTHAJIOB

[Tpunnun paboThl HHGPAKPACHOTO TPHUEMHHUKA:

Cocrout u3 cuctem usiydenus u npuema UK-curnana.

1. UK-npuemHuK: 1enb npueMHUKa 00pasyetcs u3 npuemunka MK-curnana u ycunurens,
MHTETPUPOBAHHBIX B 00IIMH MO1ysib. CIIOCOOEH BBINIOJIHATH BCE MIPOLIECCHI OT ITpHUEMa
UK-curnana 1o nepeaauu curiaia Ha ypoBeHb | I L. [TonxonuT ans AMCTaHIIMOHHOTO
npueMa gaHHbeix. Moayne UK-npuemnauka nmeer Tpu koHrakra: iuHnio MK-curnana,
VCC- u GND-nuuuu. IlpuemHuk ymoOHO moakarodaTh K Arduin0 u apyrum
MUKPOKOHTPOJLIEpaM.

2. VK-u3nyyarenb: AMCTAaHIIMOHHBIN H3Ty4aTesbh ¢ CUTHAIOM Hecymled yacToTsl 38 kI,
MIPOU3BOIUT KOJUPOBKY CUTHAJIA TOCPEICTBOM KOAUPYIOLIEH MUKpOCXeMbl. [IpuHImn
KOJIMPOBaHUs CUTHAJIA IPEJCTaBIEH B MHCTPYKIMU 10 3KcIutyatauun UK-npuemnuka.

7.24005
6 6*0.05 'g 5,810-03
: g
8 3
Al A
| XpaMpYIOULaS ™ 4>J
~
0.6 20.03
2.54200s | |
‘ 0.4 0,03 "8
|
OUT GND VCC L J L
A RS N T
=& g
QULTTTEITITTTT Y —

#include <IRemote.h>
int RECV_PIN=11;//ynpaBnsembiit KOHTaKT MK-npruemHmKa
IRecv irrecv(RECV_PIN);
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decode_results results;
void setup()

{
Serial.begin(9600);
irrecv.enablelRIn();//MHnumanmsauma nepemerHoln MK-npnemHmKa
}
void loop() {
if (irrecv.decode(&results)){
Serial.printIn(results.value, HEX);// BbiBoa, B nopT Kofa B 16-puyHOM BUaE
Serial.printIn();//ano6aBnsem nycTyto CTPOKy ANA yA0OCTBa 0TOOPaKeHUs
irrecv.resume();//npuHrmaem cneaytoulee 3HaveHme
}
}
B okne Serial monitor Mo»HO YyBUAETH KIFOUEBbIE 3HAYCHHUS
@ com3 - o HEM |
] =]
| |FF30ck
FEFFFFFF
FF1BE7
FFTAES
FFIOEF
FF38C7
FESAAS
FF42ED
FFFFFFFF
FFFFFFEF
FFFFFFFF
e i

M BbRi AT (L) v [3600 baud v

17. Yupasiienue cepponpuBoaoM ¢ nomoumbio UK-npuemnuka

#include <IRemote.h>
#include <Servo.h>
Servo servo;

const byte RECV_PIN=11;
const byte LED_PIN=13;
const byte SERVO_PIN=8;

boolean sw=false;

byte servoPos=90;
IRrecv irrecv(RECV_PIN);
decode_results results;

void setup(){
irrecv.enablelRIn();
pinMode(LED_PIN,OUTPUT);
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servo.attach(SERVO_PIN);
servo.write(servoPos);

}

void loop() {
if(irrecv.decode(&results)){
switch(results.value){
case OxFFA25D:
sw=lsw;
digitalWrite(LED_PIN,sw);
break;
case OxFFA857;
if (servoPos>10){
servoPos-=10;
servo.write(servoPos);
1
break;
case OxFF906F;
if(servoPos<170){
servoPos+=10;
servo.write(servoPos);

}

break;

}

irrecv.resume();

}
}
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18. OnbIT €0 CBETOAMOAHOI MaTpHILei

CBeToAMOHbIE SKPAHBI-CETKH — OJHO U3 COBPEMEHHBIX U IIHPOKO PAaCHpPOCTPaHEHHBIX
JJIEKTPOHHBIX YCTPOMCTB € THUOKON MMOBEPXHOCTHIO OTOOpakeHUS (MOKET MOHTHUPOBATHCS
MMOCCTMCHTHO B IMPOHU3BOJIBHOM HOpr,Z[Ke), OTJINYAETCS BBLICOKOM APKOCTbIO, OOJITOBEYHOCTHIO,
nrudpoBoit GopMoi, TPAKTUIYHOCTHIO U T.JI.

Ha mepemneii wacTu dSKpaHa pacmoiararoTCsl MalleHbKHE CBETOAMOIBI U IU(POBBIC
unaukaTopel. [lo ananoruu ¢ 1UGPOBBIMU HHIMKATOpaMHU, COOpPaHHBIMH W3 8-MH TPYIII
CBETOAMO/IOB, CBETOIMO/IHAS CETKa coOpaHa u3 8X8 IpyIm CBETOAMOIOB M BCErO COACPKUT 64

IPYIIIBIL.
CxeMa NoJKIIoYeHHs I10Ka3aHa HUXKE.

const int columnPins[]={2,3,4,5,6,7,8,9};

const int rowPins[]={10,11,12,A1,A2,A3,A4,A5};

int pixel=0; //ceeToamnonpi B ceTke ot 0 40 63

int columnLevel=0; //3Ha4eHuns nuKkcene npeobpasoBbiBaeTCA B HOMEP pAaa CETKM
int rowLevel=0; // 3Ha4yeHna nuKkcenen NnpeobpasoBbIBAETCA B HOMEP CTPOKM CETKM

void setup() {
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for (int i=0; i<8;i++){
pinMode(columnPins[i], OUTPUT);
pinMode(rowPins[i], OUTPUT);
}

1

void loop() {
pixel=pixel+1;
if (pixel>63) pixel=0;
columnLevel=pixel/8; //npecbpa3zosbiBaem B HOMeP psaaa
rowlLevel=pixel%8;// npeobpa3oBbiBaem B HOMEP CTPOKM
for (int column=0; column<8; column++){
digitalWrite(columnPins[column], LOW);
for (int row=0;row<8;row++){
if(columnLevel>column){
digitalWrite(rowPins[row], HIGH);
}
if(columnLevel==column&&rowLevel>=row){
digitalWrite(rowLins[row], HIGH);
}
elsef
digitalWrite(columnPins[column], LOW);
}
delayMicroseconds(300);
digitalWrite(rowPins[row], LOW);
}
digitalWrite(columnPins[column], HIGH);

}
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19. OnbIT ¢ MuUKpocxemoii /4HC595

Muxkpocxema 74HC595 ucnonb3yer BBox B 10-unbIX 1tudpax (0-255), mpeobpa3zoBsiBact
UX B BOCBMHUpPA3psAHbIE YHCIIA B IBOUYHON CHCTEME U C MTOMOIIbIO Pa3HbIX YPOBHEH MOIIHOCTH
BBIBOJUT MX HAa COOTBETCTBYIOIINE KOHTAKTHI.

Howmep WM koHTakTa YkazaHus K QyHKIUSIM
KOHTaKTa

1-7,15 Q0-Q7 [TapanmensHBIe BBIXOBI
8 GND 3a3emiieHHe
9 Q7 ITociemoBaTeNbHBIN BBIXOT
10 MR Master reset (copoc), monkiaroueHue K 5B
11 SH_CP BxoJ1 17151 TAKTOBBIX HMITYJIECOB
12 ST_CP BxoJ IMITyTECOB perucTpa XpaHeHHs
13 OE Bxox coctostHust BBIX010B (akTrBeH mpu LOW)
14 DS Bxox mocnenoBaTenbHbIX JaHHBIX
16 VCC [Mutaroumuii mopt (5 B)

KonTakter Q0-Q7 spistorcs BeixoaubiMu. VCC nonpkmouaeres k 5 B. MR — koHTakT muis
cOpoca HaCcTpOEK, aKTUBEH Ha HU3KOM YPOBHE MOIIIHOCTH, TO3TOMY MBI [10/Ia€M Ha HErO BBICOKOE
HaIpsDKCHUE, KaK U Ha MUTaroImui mopt 5 B.

OE mepemaer naHHbIC Ha MHUKPOKOHTPOJUIEP, aKTUBEH TOJBKO HA HH3KOM YpPOBHE
MOITHOCTH, TTIO3TOMY MBI TTOJIKITFOYAEM €T0 K «3EMJIIe).

Konrakt DS (pin 14) mbr nogkimtoyaem B uudpooit mopt 11 Arduino, koutakr SH_CP
(pin 11) moakmrouaem B mopt 12, koutakt ST_CP (pin 12) moakarouaem B mudpoBoii mopr 8.

int latchPin = §;
int clockPin=12;
int dataPin = 11; // 3apaem nepemeHHble KOHTAKTOB
void setup()
{
pinMode(latchPin, OUTPUT);
pinMode(clockPin, OUTPUT);
pinMode(dataPin, OUTPUT);//koHTaKTbl paboTatoT KaK BbIXObl
}
void loop() {
for(int a=0; a<256; a++)
/* B UMKNe K nepeMeHHON «a» npubasnsetca 1, noanporpaMmma BbIMOAHAETCA A0 Tex
nop, NOKa «a» He CTaHeT paBHbIM 256*/
{
digitalWrite(latchPin, LOW);//Ha ST_CP nogaeTtca HWM3Kas MOLLHOCTb A/14 aKTMBaLUK
BX0A4a
shiftOut(dataPin, clockPin, MSBFIRST, a);
/*C nomoupto napametpa MSBFIRST Ha KoHTakTbl 0-7 nepeaaeTca BbICOKUIA YPOBEHb
MOLHOCTH
(Hu3kmin yposeHb molHocT LSBFIRST) — napameTtp dataPin; napametp clockPin -
nepemeHHasn a. PaHee Mbl roBOpWAK, YTO 3Ta NepeMeHHas BO3pCTaeT A0 256, a 370 gecATepuyHoe
4MCNO, KOTOPOE 3aTeM NPeobpPa3oBbIBAETCA B BOCbMEPUYHOe */
digitalWrite(latchPin, HIGH);//Ha ST_CP BOCCTaHaB/NMBAeTCs BbICOKMIA YPOBEHb
MOLWHOCTH
delay(1000);//3anepskKa B 1 cek AN BU3yanm3aLmm pesyabraTa
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.\\ 200
\\ 2040
+5V
Q 200
.\\ 2200
W 200 FEHCH95
Qo Ve
n 220 ai MR
05 to microcontroller dataPin
ST CP to microcontroller latchPin

to microcentraller clockPin

& & £ = %
-
d

B nanHOM oOmbBITe MepliaHue CBETOAMOJA O3Hayaer, uTto mnepemeHHble 0 win 1-8
CBETOJIMOJIOB TIPEJCTABIISIFOTCS, KaK JABOWYHBIC BOCHBMHUPA3PSIHBIC YHCIA, KOTOPHIE 3aTeM
MEePEeCYNTHIBAIOTCA B AecsiTepuyHbie oT 0 10 255 B COOTBETCTBUM C KOJUPOBKOH.

[Ipome roBops, yncia B JBOMYHOW CHUCTEME IMEPECUUTHIBAIOTCS B YHMCIA JECATHYHOU
cucreMsl Ha ocHoBe TaOiuubl ASCII. Hanpumep, asonunoe uncio 101 coorBerctByer 00000101.
Takum oOpazom, umucio 4 u 1, ato 4+1=5, necarepuyHoe YUCIO PaBHO 5, MEPEMEHHOM TaK e
npucBanBaeTcs 3HaueHue 5. B pesynbraTe cBeroamos OyneT paboTaTh MO alTOPUTMY «BBIKI,
BBIKJI, BBIKJI, BBIKJI, BBIKJI, BKJI, BBIKJI, BKI» (rae 0 — «BBIKI», a 1 — «BKI»). JlaHHBINA MpUHIATT
pacmpocTpaHsieTcsl Ha Bce 8§ KOHTAKTOB.
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Tabmuna konupoBku ASCII

BepxHwne HeneyaTHblie cumonbl ASCII
4 undpbl 0000 0001
0 1

HwkHne 10-Hble Cumson CTRL 3HayeHue Koa, 10-Hble Cumson CTRL 3HayeHue Koa,
4 undpol uucna umncna

0000 0 0 BLANK NULL @ Hynb NUL 16 > AP Kntod cBA3M AaHHbIX DLE
0001 1 1 @ A Havano 3aronoska SOH 17 4 Q YnpasneHue yctpoictsom 1 DC1
0010 2 2 ) "B Hauano Tekcra STX 18 1 "R YnpasneHue ycTpocTBOm 2 DC2
0011 3 3 v C KoHeuy, TekcTa ETX 19 || NS YnpasneHue ycTponcTsom 3 DC3
0100 4 4 ¢ D KoHel, nepegaun EOT 20 ﬂ AT YnpasneHue ycTpoictsom 4 DC4
0101 5 5 » "E 3anpoc ENQ 21 § U OTtpuuatenbHoe NAK

noATBepXaeHve
0110 6 6 P AF MNoatsepxaeHue ACK 22 — AV CMHXpOHM3aLMA SYN
0111 7 7 . G CurHan (3BOHOK) BEL 23 i AW KoHel, nepegaBaemoro ETB
S 610Ka
1000 8 8 o AH 3aboit (war Ha3aa) BS 24 T X Orkas CAN
1001 9 9 o Al Topu3oHTaNbHas TAB 25 l % Kowner cpenpt EM
Tabynauma
1010 10 O] N Mepesos, CTpokun LF 26 — V4 3ameHa SUB
1011 B 11 C? AK BepTukanbHada \ 27 «— A Kittou ESC
Tabynauma

1100 C 12 9 AL HoBas cTpaHu1ua FF 28 L AN\ Paznenurens daiinos FS
1101 D 13 g ‘M Bo3Bpat KapeTkun CR 29 > A Paznenurens rpynmnst GS
1110 E 14 Jj N BbIKNOYUTL CABUT SO 30 A ) Paznenurens 3anuceit RS
1111 F 15 {:} ) BKAKOUYMTL CABUT Sl 31 v A Paspenurens Moyt us
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BepxHwne MeyaTtHble cumsobl ASCII
4 undpbl 0010 0011 0100 0101 0110 0111
2 3 4 5 6 7
HuxHne 10-Hble Cumeon 10-Hble Cumson 10-Hble Cumeon | 10-Hble Cumson | 10-Hble Cumson | 10-Hble Cumson Ctrl
4 undpol yucna yncna yucna yncna yncna yncna
0000 0 32 48 0 64 @ 80 p 96 112 P
0001 1 33 ! 49 1 65 A 81 Q 97 a 113 q
0010 2 34 “ 50 2 66 B 82 R 98 b 114 r
0011 3 35 # 51 3 67 C 83 S 99 c 115 S
0100 4 36 S 52 4 68 D 84 T 100 d 116 t
0101 5 37 % 53 5 69 E 85 U 101 e 117 u
0110 6 38 & 54 6 70 F 86 Vv 102 f 118 %
0111 7 39 ' 55 7 71 G 87 W 103 g 119 w
1000 8 40 ( 56 8 72 H 88 X 104 h 120 X
1001 9 41 ) 57 9 73 | 89 Y 105 i 121 y
1010 A 42 * 58 : 74 J 90 z 106 j 122 z
1011 B 43 + 59 ; 75 K 91 [ 107 k 123 {
1100 C 44 ! 60 < 76 L 92 \ 108 | 124 |
1101 D 45 - 61 = 77 M 93 ] 109 m 125 }
1110 E 46 . 62 > 78 N 94 A 110 n 126 ~
1111 F 47 / 63 ? 79 0] 95 = 111 o 127 del ‘Back
space
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20. OnbIT ¢ Moayaem ZS-040

Bluetooth momynp ZS-040 cocTouT U3 ABYX MEYATHBIX IJIaT, CIIATHHBIX BMECTE:

e YHuUBepcanbHBIN 3aBOJICKOH bluetooth Moxyne Ha Mukpocxeme CSR BC417.

e AnanTep YHPONIAIOIIMNA TMOJKIIOYEHHE 3aBOACKOTO MOIYNIS K  Pa3Iu4YHbIM
MHUKPOKOHTpoJuIepaM. MIMeHHO 3TOT agantep u Ha3biBaeTcs ZS-040.

Kak mpaBwio Bce B mecte HocuT Ha3zBanue HC-05 wim HC-06 B 3aBucumoctu OT
KOH(UTYpAINK U PEKUMa padOTEHI.

Jlnist poBeIeHHsI OTIbITa TOHAJOOUTCS:
e Arduino Uno R3

o Habop nposonos ITAITA-MAMA

« HC-06 Bluetooth

Cxema nogxirouenus Bluetooth x Arduino:

[Moaxmrouars Bluetooth Momyns &k MukpokonTpouiepy Arduino ymoOHee Bcero ¢
noMonipto mpoBoaoB ITAITA-MAMA.

Arduino Bluetooth
Pin 1 (TX) RXD
Pin 0 (RX) TXD

GND GND
5V VCC

Caenyroumii mar - 3arnuchk NpoOHOro KoJia MPOrpaMMBbl.
Bo Bpems 3arpy3km ckerda HeoOxoammo 4to Obl Bluetooth momyme Obul OTKIHOYEH OT
MHKpOKOHTposuiepa Arduino. B mpoTHBHOM cityyae CKeTY He 3aruIIeTcsl.

int val;
int LED = 13;
void setup()

{
Serial.begin(9600);
pinMode(LED, OUTPUT);
digitalWrite(LED, HIGH);
}
void loop()
{
if (Serial.available())
{
val = Serial.read();
// Mpu cumeone "1" BKNOYaeM CBETOAMOL,
if (val =="1")
{
digitalWrite(LED, HIGH);
}

// Mpu cumsone "0" BbIKAOYaEM CBETOAMNOL,
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digitalWrite(LED, LOW);

ITocne toro, kak ckerd 3amucan u Bluetooth Mmomyns momkimtouen k Arduino, MOKHO
MEPEUTH K CICIYIOIIEMY IIIary:

1. Brurouute Bluetooth Ha TenedoHe 1 OCYIIECTBUTE MOMCK HOBBIX YCTPOMHCTB.

2. Haiigute B criMcke yCTPOMCTB HAIl MOYJIb U MIOJKIFOYUTECH K HEMY.

3. Tenedon norpedyer muuH-KoaA. Heodoxomumo BBectn «1234» mim «0000». Ecim 1o
KaKOW-T10O0 MPUYUHE MapOJU HE TMOJOMIYT MONpOOyHTe APyrHe MPOCTEHINKE IMapojid BPOJIE
«1111» v «5555» u TaI.

4. YCTpOoHCTBO MOAKIIOYCHO.

Teneps HyxHO ckadaTh «Bluetooth Terminal» Ha Tenedon. Takke BB MOKETE YCTAHOBUTH
A1000€ aHAIIOTMYHOE MTPUIIOKEHUE, KaK IMPABUIIO OHU OTJIUYAIOTCS JIUIIb TU3aHHOM.

[Tocie TOro Kak MPUIIOKEHHE OBLIO YCTaHOBIICHO, 3amycTHTE ero, BeiOepere bluetooth
MOJTYJIb U TIOJIKJTFOYUTECH K HEMY.

IIpoBepka:

Beeaute B Tepmunane «0» u ornpasbTe. CBeToanoa L KOTOpBIM HaXOAWTCS HA IJIATE
Arduino psgom c pin 13, momkeH moracHytb. UToObl 3a)kedb €ro 3aHOBO, OTIIPaBbTE depes
TepMuHaAI PPy «1».
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