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Arduino UNO R3 — 370 m1ata-MUKpOKOHTpoJUIep, uMerommas 14 1udpoBeix BXOI0B/BBIX0/IOB

(13 KOTOPBIX 6 MOTYT OBIThH KCIIOIb30BaHbI Kak [IIMM-Bbixob1), 6 aHATOrOBBIX BX0/10B, 16 MI'1

Kepamuueckuii pezonatop, USB untepdetic, cunopoii Bxoa, |CSP nmporpammaTtop 1 KHOTIKY
copoca. Komruiekt BkiIto4aeT Bce Heo0X0AuMoe ISl Hayalla paboThl ¢ MUKPOKOHTPOJUIEPOM —
JOCTaTOYHO MOAKIIOYNTH TaTy K USB pazbemy KOMIbIOTEpa UIIH 3allUTaTh YCTPOHCTBO

amantepom/Oatapeiikamu. PaboTa ¢ HabopoM He TpeOyeT manku.
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1. CoOupaem 3JIeKTPUUYECKYIO Lellb ¢ MUTAKIIUM CBETOAMOA0M

[Ipexne, yeM MPHUCTYNUTh K COOpKE SIEKTPHUECKOW IeTH, HEOOXOAMMO ONPEACIHUTh
OCHOBHbBIE ITapaMeTpbl €€ 2JIEMEHTOB, TAKUE KaK HOMUHAJIbHOE HAIIPSHKEHHE, HOMUHAIIBHBIM TOK
U T.J1.

Jlj1s IepBOro OmbITa MBI HCIIOJIb3YEM ITApaMETPhl CBETOIMO/1a, HAIIGCHHOTO B UHTEPHETE,
c nuama3oHoM pabouero Hampsbkenuss 1,5-2,0 B, paGouero toka 10-20 MA u oOpaTHBIM
HanpspkeHueM 5 B. Hampspkenue nutanue MuKpokoHTposuiepa 5 B. Onupasicb Ha JaHHbBIE
napaMeTpsl, BIOUpaeM CBETOAMO/ ¢ pabouuM HanpsbkeHueM 1,7 B u pabounm Tokom 15 MA.
ConpoTuBieHHE TOKOOTPAaHUUKBAIOIIETO PE3UCTOPA PACCUUTHIBAETCS KaK OTHOLIEHUE Pa3HOCTU
o0lIiero HampspKeHHMsl B LIENU M HANpsDKEHUWE CBETOAMOJa K TOKYy B Lenu. Takum oOpazowm,
compoTuBieHue paBHo (5-1,7)/0,015 = 220 Om.

B navane paboTbl HEOOXOJAMMO CKadaTh MPOrpaMMHOE oOecredeHue ¢ OopHUIUaIbLHOTO
caiita Arduino mo cceutke: http://arduino.cc/en/Main/Software

ABTOp JaHHOTO PYKOBOJCTBa pabotaer Ha ruatrdgopme Windows 7 (32-bit). Ecnu BwI
UCIIOJIb3yeTe APYTYIO maThopMy, CKaunBaiiTe BEPCHIO, KOTOPasl MOIXOTUT UMEHHO BaM.

ITocne cxkaunBaHuS U PpacClmiakOBKH B KOPHE IMAIIKKW JOJI?KHO OBITh HECKOJIBKO ImoararokK u
¢aitnoB, Kak MOKa3aHO Ha CKpHUHIIOTE HIKe. Arduino.exe — 3TO 3arpy30uHblil (aiii; mamnka
drivers conepsxut npaiiBeps! mist USB-koutposutepa. ITocme toro, kak Bel moakmounte USB, u
BaM MoTpeOyeTcs yKka3aTh MyTh K ApalBepy, MOKHO YKa3aTh IyTh B 3Ty MaIlKy.

) dist 20150828932 Nenva
}y drivers [ nanka ¢ apaiiBepami 2015-08-280,32  MNanxa
4 examples 2015-08-289:32  Nanxa
§ hardware 2015-08-289:32  MMenxa
Iy java 2015-08-28932  Manwa
i lib 2015-08-289:32  Nanta
4 libraries 2015-10-1216:23 TNawa
1y reference 2015-08-28 9,32  Nanka
i tools 2015-08-289:32  Manka
I 2 arduino.exe l 2015-08-26 9,32  Mpunocerne
¥ | arduino.l4j.ini ) (.baﬁﬂ 3alyCka 2015-08-289:32  ®ann kouchpurypauu
€D arduino_debug.exe 2015-08-289:32  Mpunoxenne
4] arduino_debug.Mj.ini 2015-08-289:32  ®aiin kondurypauym
@] libush0.dll 2015-08-289:32  Mpunoxerine
%] msvepl00.dil 2015-08-280:32  Pacwwpene npunoseHis
%} msverl00.dil 2015-08-289:32  Pacwwpenrie npunoxerns
] revisions.tt 2015-08-280:32  daitn-pocymenr

O6opynoBanue, KOTopoe Mbl OyJeM HCIOJb30BaTh B JAaHHOM OIBITE, MOKAa3aHO Ha
CHUMKE HW)KE: 3TO MaKeTHas Ij1aTa, CBEToAno ], pesuctop 1kOM u 2 nposoja.

Ha BTOpOM CHUMKE Ipe/CcTaBiIeH Coco0d MOAKIIOYEHU. Y CBETOMOMAA JIBE KOHTAKTHBIX
HOXKHU: KopoTas u anuHHas. KopoTkas Hoxka nojakmouaercst B GND, a nnunHHas noakimoyaercs
K «mmocy». [lepen moaKIrOueHHEeM JJIMHHOM HOXKKHM HEO0OXOJMMO NMPHUCOEAUHUTH PE3UCTOP Ha
220 OM K udppoBoMy KOHTAKTy Ne5.
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Bce aneMeHThI NOAKIII0UA0TCS TaK, KaK MOKa3aHO Ha CHUMKE CBEpXY.

[Tocne Toro, kak Bce KOHTAKTHBIE BBOJbI 3JIEMEHTOB COEIMHEHBI YEPEe3 MAKETHYIO IIATY,
noakiounte uHUK USB 1 HacTpoliTe Bce KOHTAKThI U BBOIbI MAKETHOM IJIATHI.

Bo3MoxHO, MOU OOBSICHEHHSI CTIepBa MOKAXYTCS He OYEHb MOHATHBIMHU, TO3TOMY MTPOCTO
cobepuTe cxeMy Tak, Kak MoKa3aHo Ha cHuUMKe. [lo mepe BHIIONHEHMs 3a7ay Bl OyneTe Bce
Oonbiie U OoOJbIle BHUKATh B CyTh mpoucxopsmiero. [lepen HamucaHwem mporpamMmbl HaMm
HY>KHO OIIPEIETUTh BBOJIbI MAKETHOM IJIaThl, KAK YKa3aHO Ha CKPUHIIOTAX HHXKE:
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Bbl MOXeTe yTOYHMTH HOMEp HCIIOJIb3yEMOTO IIOCJIEI0BATEIbHOIO IOPTAa B IAHENH
YIpaBIEHUS yCTPOUCTBAMH, KaK II0KAa3aHO HA CKPUHIIOTE HIXKE:
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CHauaja CKOMMPYHTE B OKHO KOJI TPOTpaMMBbI (CKeTYa):

int ledPin=5; // Homep undpposoro KoHTakTa |0 cBeTOAMOAA

void setup()}{
pinMode(ledPin,OUTPUT); // 0603Ha4yaem KOHTAKT KaK «BbIXO/»

}

void loop({
digitalWrite(ledPin,HIGH); // nogaem Ha KoHTaKT PIN5 HanpaxkeHune 5 B
delay(2000); // yka3bisaem Bpemsa 3agepkn, 2000 = 2 cek
digitalWrite(ledPin,LOW); // nogaem Ha KoHTaKT PIN5 HanpaxeHue 0 B
delay(2000); // yka3biBaem Bpema 3aaepku, 2000 = 2 cek

Ctpoxu KopryHEBOTO 1BeTa Bpose iNt; void setup — 3To cucTeMHbIe KOMaH/bl; HAHCH
Bpojge OUTPUT omnpepenstor (GyHKIMOHAA KOMAaHJbl; YEpHBIA LBET HCHOJb3YyeTcs s
IIEpPEMEHHBIX U ITapaMeTPOB.



[Toce KOMIUIISIIAK MPOTPAMMEBI B HUDKHEM OKHE TIOSIBUTCS COOOIIEHHE 0 pa3Mepe daita.
daiis co ckeTueM JJisi JAHHOTO OMbITa 3aHuMaeT 1068 Oaiir.
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Arduino/Gandineg Une on COM15

YroObl 3arpy3uTh CKETY CO CKOMIIMJIMPOBAHHOM MporpaMmoii B KoHTposuiep Arduino,

HaXXMUTEC KHOIIKY 3arpy3Ku.
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8 digitelWrite (LedPin, LOW); //ARSEPINSEALON = OV
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»enuino Une on COM1S

[To oxoHUaHMH 3arpy3KH MOSBUTCS COOOIIEHHE, YTO 3arpy3Ka YCICITHO 3aBepIleHa.
Ecnu BBI cienany Bce mpaBWIBHO, CBETOIMO]] HAYHET MUTaTh.

Pesromupyem:

int; void setup m T.1. — 3TO CHCTEMHbIE KOMaHAbl KopuuHeBoro nsera; OUTPUT u
JIpyrue CHHHE HaAMHCH 0003Ha4aroT (GYHKIHOHAI KOMaHbl. UepHBINA I[BET UCIIOJIB3YETCS IS
MIEPEMEHHBIX U TIapaMETPOB.

Crpoka «int ledPin=5;» ompenensier ympaBisieMble KOHTaKThl CBETOAMOJA, B JaHHOM
cllydae HOMEp YIPaBIsEMOTro KOHTAaKT «5», a ledpin — 310 Ha3BaHHWe MEpEeMEHHOH, KOTOpOe
MOYKHO 3aMEHHTh Ha «XXX» H J1t000e apyroe. UtoOsl yrparisath koHTakramu 10 B mporpamme,
Ka&)XIOMy KOHTaKTy MPHUCBAMBAETCs MEPEMEHHAs CO CBOMM HMMeHeM. Tak WX ropasmo mpoiie
UACHTU(DHUIIMPOBATH B CJIOXKHOM KOJI€ TIPOrPAMMBI.



2. Knaccuueckas nporpamma «Hello, world!»
Kaxk npoBeputs paboTOCIIOCOOHOCTH MOCIIEI0BATEIBHOTO TIOpTa ¢ oMotk Arduino?
[Ipocrenmmii npumep:

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

}

void loop() {

Serial.printin(“Hello world!”);

delay(1000);
}

Ecnu cxema coOpaHa KOppEeKTHO, HOMEp MOpTa BbIOpaH BEPHO M MPOTrpaMMa YCIEITHO
3arpykeHa, To rmocie HakaTust kHomku Serial Monitor ma kommunstope B okue Serial Monitor
nossutcsa Haamuch «Hello world!».

3. OcnoBHble pynxnuu Arduino

B mnpomecce wu3ydeHHs s3bIKa HEOOXOAMMO TIOCBATUTH OIUH YpPOK pa3bopy ero
CTPYKTYpHI B cUHTaKcuca. CyIecTByeT HECKOJIBKO OCHOBHBIX (DYHKITHH:

1. ®ynkuus oObsaBiIeHHs epeMeHHBIX (int val; int lepPin=13;).

2. @Oyuknus setup() BbI3bIBacTCS TOT/A, KOTAAa CKETY HAYUHACT HCIOJTHITHCS.
[IpennasHaueHa Ui WHUAIUAIM3AIUN T1APAMETPOB W PEKUMOB pabOTHI TOPTOB,
MOJKET oOpaInarhcs K 6a3zam JaHHbIX U T.1. (mpumep: pinMode(ledPin, OUTPUT);).

3. Oynknusa loop() — mocie BbI30Ba setup() U MHUIMAIM3AIAN TTAPAMETPOB, QYHKITUS
loop() 3amyckaeT MK MOAIpOTpamMMbl. Mcronb3yeTcst Uisi HeNpephIBHOW paboThI
Arduino.

Hwke onrcanbl camble pacripocTpaHeHHbIEe (YHKIIMH, KOTOPbIE HEOOXOJMMO U3yUIHTh.

1. pinMode (uma nopta, OUTPUT/ INPUT) — ompezenseT, SBASCTCS KOHTAKT BXOIHBIM
WU BBIXO/IHBIM, TIPOIIMCHIBACTCS BHYTpU QyHKIUH setup().

2. digitalWrite (Mms nopta, HIGH/LOW) — ompenensieT, BKJIOYEH HWIA OTKIIOYCH
UPPOBOIT KOHTAKT.

3. digitalRead (MmA nopTa) — cUUTHIBACT 3HAUCHHE IEPEMEHHON I (PPOBOTO KOHTAKTA.

4. analogWrite (Mma nopTa, 3HayeHWe) — ompenesseT BEJIMYMHY aHAIOTOBOTO CHUTHAIIA
(ILIMM-Bomna). st Arduino ua 6a3e MmukpokoHTposuiepoB ATmegal68 (B tom uucite Mini win
BT) nannas ¢yHkuus noaaepkuBaercs s HUPPOBBIX KOHTAKTOB 3 5, 6, 9, 10 u 11. {ns Gonee
crapsix Bepcuid USB Ha 6aze ATmega8 u serial Arduino momnepxuBaercst paboTa ¢ KOHTAaKTaMH
9,10m 11.

5. analogRead (MmA nopTa) — CYMTHIBAET CUTHAI C YKa3aHHOTO aHAJIOTOBOTO mopTta. s
AHAJIOTOBBIX CHTHANOB B Arduino wucmoms3yercs 10-Outhbiii  ALIl, 4ro mo3BossieT
peoOpa3oBbIBaTh BXOAHOE HanpspkeHue 0-5 B B 1en04ncIeHHOe KOJMYecTBO 0TcueToB oT 0 110
1023.

6. delay() — yctanaBnuBaeT 3HaueHue 3aaepkku, delay(1000) — 3amepkka B 1 cekyHTy.

7. Serial.begin (ckopocTb nmepepaunm AaHHbIX) — 3aJaeT CKOPOCTh IEpeiavyd JaHHBIX
(out/c) wdwepes mocmemoBarenbHBIA TOPT. I mepemauyd  JaHHBIX HAa  KOMIIBIOTED
noaaepxxusatorcst ckopoctu: 300, 1200, 2400, 4800, 9600, 14400, 19200, 28800, 38400, 57600

8



u 115200. [lanHble 3HAUYCHUST YCTAHABIUBAIOTCS IO YKEJIAHUIO TIOJIB30BATENSI B JIFOOOM TMOPSIIKE.
[Tpumep: nnst xontakta 0 wim 1 HE0OXOAMMO 331aTh OTACIBHYIO CKOPOCTh MEpeAayd JaHHBIX.
[TponuceiBaetces B Tene Gpynkuuu setup().

8. Serial.read () — cuuTBIBaCT BBHIXOAHBIC TAHHBIE.

9. Serial.print  (gaHHble, cuctema cuyMcneHusa) — BBIBOJUT JIAaHHBIE  Yepe3
IIOCJIeI0BATENbHBINA NOPT. Serial.print (AaHHblIE) — UCHIOIB3YETCA IO YMOJIYAHUIO JUISl JJAHHBIX B
JIecATHIHOM cucteMe Serial.print (aaHHble, DEC).

10. Serial.printin  (maHHble, cucTema cyMcneHWAa) - BBIBOJWUT JIaHHBIE Yepe3
MOCJIEI0BATENbHBIN MOPT C MOCIEAYIONIMMH 32 HUIMH CHUMBOJIOM TIEPEHOCA CTPOKH U CUMBOJIOM
HOBOM cTpoku. O0JIaaeT TeMu ke CBOMCTBaMHU, 4TO U (yHKIms Serial.print().

VYka3aHHbIC BbIIIC (YHKIUU SBISIOTCS HanOoJiee BaXKHbIMU mpu padote ¢ Arduino. Bee
ocTajbHble (PYHKIIMK MBI OyZieM pa30upath M0 MEepe U3y4EHUS.

4. lln¢possie BLIBOALI Arduino

Hudpossie BeiBoabl 1/O Arduino pacmosiaratorcesi ¢ 0JHOM CTOPOHBI MUKPOKOHTPOJLIEPA,
CBEpXY M CHM3Y HaXOJUTCSA 10 6 KOHTAKTOB (IMMHOB), 3TO MUHBI C 2-0T0 MO 7-0¥ U MUHBI ¢ 8-0T0
mo 13-p1ii. B 13-p1ii mue Mbl noaxiarouaeM pesuctop 1 kOm, a Bce ocCTajgbHBIE HAIPSIMYIO
nojkiIouaeM K koHTposiepy ATmega. YtoOsl nmpoBepuTh (HYHKIIMOHAIBHOCTh BCEX BBIBOJOB
I/0 Arduino, Msl UCTOb3yeM OeryIiie OTHU Ha IIEeCTH CBEeTOauoAax. [[puHIMIHAIbHAS cXeMa
IIOKa3aHa HUXKE:

\\iﬂ‘« Q‘x\‘* LN \‘*x me
[FD6 LED5 LED4 LED3 LEDZ LEDI

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

e

00N=2R% RBAZARAR [aduino
0000 Jrab MRl

(o]



UroObl  yBENIWYHMTh  OSKBHUBAJCHTHOE  CONPOTHUBIICHWE  CBETOJHMOJOB,  CHH3HTH
IIPOTEKAIOIINUKA B BETBAX TOK U MCKIIOUUTH BEPOSATHOCTb BBIXOJA CBETOJIMOJNOB M3 CTPOS, B
KaKyIO0 BETBb Mbl IIOJKIIOYaeM pe3nucTopbl 1 kKOM.

CkeTu IporpaMMebl UIA JAHHOTO 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);

}

digitalWrite(startPin + index, HIGH);

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

delay(100);

}

3arpy3uTe ® 3alyCTHUTE CKeTd. berymue OrHM C IIECThIO CBETOJHUOIAMH,
MTOIKJTFOUECHHBIMHM MEX Y ITMHAMH 2 ¥ 7, TOJDKHBI 3aroparbes Ha 0,1 CeKyHJIbI M TaCHYTh.

DTy cxeMy TPUMEHSIOT JUIi TpoBepkH paborocmocobHocTr  BeIBOgOB  |/O.
Mukpokoutposuiep Arduin0 ocHaieH ABEHAIIAThIO0 MUPPOBBIMUH THHAMH, W TOJI00HBIM
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00pa3oM MOXXHO TPOBEPUTH OCTAIBHBIC MIECTh KOHTAKTOB. st 3TOro HeoOxoaumo coOpaTth
CXEeMY, aHAJIOTUYHYIO TOM, YTO yKa3aHa BbIIIE, HO OAKIIOYUTHCS K BEpXHUM IIECTH KOHTAKTaM.

5. MocaenoBaTesbHbIe MOPTHI Arduino

[Ipuem u mepenady naHHbIX NpU NOAKIOYEHHH K [IK Miam MUKpPOKOHTpOJUIEpY IPOIIE
BCEro OCYIIECTBIIATH Yepe3 nocienosarenbubie TopThl (COM-mopter). B crapsix I1IK 00br4nO
MPeIyCMaTPUBAIOCH MOCIIEI0BATENFHOE MOAKIIOYCHNE 110 CTaHAAPTHBIM nHTepdeiicam RS-232
wm RS-422, ceiiyac 5Ta KOHIIETIINS HECKOJIKO W3MEHWIIACh U JUIsl OBICTPOM Tepeaun TaHHBIX
cTaio ropa3no ynaoOHee wucnosib3oBath USB, omHako cam mporecc TOCIEIOBATEIBHOTO
MTOJKJIOYEHUST HEMHOIO YCIOXHMWICA. HecMoTpsa Ha TO, 94TO B HEKOTOpBIX cOBpeMeHHbIX [IK
uaTepdeiicel RS-232 mmm RS-422 oTCyTCTBYIOT, B YCTPOWCTBAaX TaKOTO THIA MBI MOXEM
MIPOBECTH TMOCIICJIOBATEIHLHOE MOJKIIIOUEHHE C ToMolbio mepexonaukoB USB-COM wm
PMCIA-COM.

Yepes mocnenoBatensubie moptel [IK u Arduin0 B3auMHO OOMEHHBAIOTCS JTAaHHBIMH.
Hanpumep, panbiie npu padote co 38ykoM min Bujeo Ha [1K Bo MHOTHX ciydasx TpeOoBasioCh,
4yro0bl Arduino mor ocymecTBisITh uaymue ¢ [TK koMaHbl Yepes mocienoBaTe/ibHble MOPThI U
o0nanan cCOOTBETCTBYIOUINM (yHKIMOHAIOM. Tenepb Bce 3TH (YHKIIMM MOXKHO MPOMHCAThH C
MOMOIIIBIO si3b1ka Arduino BayTpu Serial.read().

B sTom omnbiTe Ham He TpeOyeTcst cOOUpPaTh AMEKTPUUECKYI0 CXeMY, Mbl Oy/ieM H3ydaThb
nepenauy qanHbix Mexkay [IK u Arduino depes mocienoBaTesbHbie TOPThL. CKETY MPOTPaMMBbI:

int ledPin = 13;
intval;

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);

[Tocne 3arpy3ku ckerda B ArduinO B WHTErpUpOBaHHOW cpele pa3pabOTKH OTKPOETCS
OKHO TIOCIIEJIOBATEIFHOTO MOPTa, CKOPOCTh Mepelavyd JaHHBIX ycTaHaBinuBaercs 9600, Ha
Moyab Arduino nepemaercst cumBou H.

ITocne 3amycka MOKHO pelakTUpOBaTh NaHHble (pyHkuuu Serial.read() 6e3 ocTaHOBKM
nporpammel. SI3b1k Arduino He OGJI0KMpYeT NaHHYIO (QYHKIHWIO, TAKUM 00pa3oM, €ciH JaHHBIE C
MIOCJIENOBATEIBLHOTO TOpPTa HE JOCTHIAIOT CBOErO HA3HAUEHUS, OHM TYT K€ BO3BPAILLAIOTCS
oOparHo. DyHkuus Serial.read() KaxIplii pa3 CUMTHIBAET OJUH OAaWT M3 IMOCIEAOBATEIHLHOIO
coeMHeHus], U Korjaa JaHHele pocturartT [IK umm xonTposepa, To QyHKIMsS BO3BpaliaeT UM
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3HaueHue B cooTBeTcTBUM ¢ KoaupoBkod ASCII. Kornma c mocnenoBaTenbHOTO MOpTa HE
MOCTYIAaeT HUKAKUX JaHHBIX, (QYHKIMS BO3BpallaeT 3HaueHue -1.

B cmpaBounuke 10 s3bIKy Arduin0 HeT JOCTATOYHOIrO TOSCHCHHS K (DYHKIUH
Serial.read(). I BOT, 4TO MHE HE COBCEM MOHSATHO: €CIIM KOJIMYECTBO JAaHHBIX, epeaaHHbix ¢ [1K
3a pas, CIMIIKOM BeNWK, obecreynBaeT i Arduin0 coxpaHeHue TeX IaHHBIX, KOTOpPBIC HE
MMOMEIIAIOTCS B YKa3aHHBIA pa3mep, B Oydepe MmocieoBaTeIbHOTO COSTUHEHHUSI H HE TEPSIOTCS
JIA OHH?

B s3pike Arduino ectes ¢ynkuus Serial.available(), u ona Oosblie TOAXOIUT IS
CJICTYFOIETrO OTBITA!

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

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

void loop(){
val = Serial.read();
if (-1!1=val){
if (‘H ==val){
digitalWrite(ledPin, HIGH);
delay(500);
digitalWrite(ledPin, LOW);
Serial.print(“Available: “);
Serial.printIn(Serial.available(), DEC);

Haznauenue ¢ynkiuu Serial.available() - Bo3Bpamars octaBmmuecs: TeKylue JaHHbIC U3
Oydepa mnocienoBatesapHoro nopra. M3 omucanus (GyHKIMH, npeaocTaBicHHoro Arduino, Ml
3HAaeM, YTO MaKCHUMaJIbHOE KOJIMYECTBO 0alTOB, KOTOPOE MOXKET XpaHUThCS B OydepHOil maMsTu
nocieaoBarensHoro nopra — 128 6aiitoB. UToObl mpoBepUTh 3Ty (YHKIHIO, MBI THepeaaiuM
MHO»KECTBO CUMBOJIOB Ha MO TyJ1b Arduino 3a oiHy HHTEPAIHUIO.

B oarom ombiTe Beskuit pas, korma Arduin0 mpuHMMaeT OJMH CHUMBOJI  H,
MOICOEAMHEHHBIN K IU(PPOBOMY KOHTAKTY 13 cBETOIMOI 3aropaeTcs.

6. ITocaexoBareabHbIe BHIBOABLI Arduino

Bo MHOrux cmydasx Ham HeE00X0AUMO, 4yToObl Mexay Arduino ¥ IpyruMm ycTpoHCTBOM
OCYIIECTBIISUICA B3aUMHBIA OOMEH JAaHHBIMM, a CaMblii MPOCTONW M PAacHpOCTPaHEHHBINH CIIOCOO
nepeaays — 3TO Iepefada JAaHHBIX yepe3 HocienoBarenbHoe coenuHeHue. [Ipu takoil dopme
oOMeHa 1U(POBBIE UMIIYJIbCHl MEPEAAOTCS MEXIy JABYMS YCTpOIICTBaMH B  CTpOTO
OTIPE/IeJICHHOM MPOTOKOJIOM MOpPSAKE, YTO OOECHEeYMBACT IOJHOTY M JIOCTOBEPHOCTH BCEX
JTAHHBIX.

Camblil pacnpocTpaHeHHbI npoTokon mnepegaun B IIK — 310 mocnmepoBarenpHOE
coequHenue RS-232. B paznuuHbBIX MHMKPOKOHTpOJUIEpax MPHUMEHSIOTCS COEIUHEHHUS C
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nporokosiom TTL. Ilpu coenunenun IIK M MHKPOKOHTPOJUIEPOB HEOOXOJUMO IOMHHUTH O
CYIIECTBEHHBIX PA3JIMUYUSAX B YPOBHSIX MOIIHOCTH 3THUX THPOTOKOJOB. YTOOBI HACTPOUTH
nepenavy IaHHbIX Meny ypoBHsMHU RS-232 u TTL 00BIYHO IPUMEHSIOTCS MUKPOCXEMBI THIIA
MAX232 u t.n1. B Arduin0 mepemavya JaHHBIX Ha COOTBETCTBYIOIIMX YPOBHSIX MOIIHOCTH
MPEeIyCMOTPEHA IO YMOJTYAHHUIO.

Ha npunnmnuansaoit cxeme Arduin0 He TPyIHO 3aMETUTh, YTO KOHTAKTHBIC HOXKKH
ATmega RX u TX oaHO#i CTOPOHO# HANPSIMYIO MOAKIIF0Yar0TCs K uppoBbiM uHaM /O 0 u 1, a
JIpyrue HOXKM  IOCPEACTBOM  CXEMbl  IEPEKJIIOUEHUS  MOIIHOCTH  TMOJK/IIOYEHbI B
nocienoBarenbHblii mopt. Takum oOpa3oMm, eciau HYKHO OpraHu3oBaTh Iepefady JaHHBIX
mexay [IK u Arduino, MOAHO COEIMHHTH MX 4Yepe3 IMOCIeIOBATeNIbHbIE MOPTHI, KOT/Ia Ham
HY)KHO OpraHM30BaTh CBs3b Mexay Arduin0 U MUKPOKOHTpPOJUIEpPOM (HAmpuMmep, APYTUM
Mo ysieM Arduino), MOKHO COSTMHUTE UX Yepe3 nudpobie muubl 0 1 1.

TpynHOCTH COCIMMHEHUST Yepe3 IMOCIIeIOBATeIbHBIC TIOPTHI 3aKJIFOYAETCS B HACTPOUKAX
MapaMeTpoB, TAKMX KaK CKOPOCTh Tepeaadd JaHHBIX, KOJWYECTBO OMTOB JIAHHBIX, CTOIOBBIX
outoB u T.1. Jlns ymporienus 3agauu B s3eike Arduino ecte ¢ynknus Serial.begin(). UtoOs
OCYIIIECTBUTH Tepeaauy aaHHbix, Arduino mpemaraet ¢ynkuuu Serial.print() u Serial.printin().
PazHuma Mexay HUMH B TOM, YTO NMPHHHMAIOIIEE YCTPOMCTBO MOCIE 3alPONICHHBIX JaHHBIX
N00aBJIsSET 3HAK IEPEHOCA CTPOKH JUTS YI000UUTAeMOCTH KOHEYHOTO Pe3yJIbTara.

B 3TOM OIIBITC MBI HC SaﬂeﬁCTBOBaHH HUKAaKHNX JOIIOJIHUTCIIbHBIX CXEM, HaM
moTPeOyIOTCS TOJIBKO TOCIEA0BaTeIbHbIe MpoBoaa mus moxkmoucHus I[IK u  Arduino.
COOTBETCTBYIOIIMNI CKETY:

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

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

3arpysute cketd B MOAyJdb Arduino, mocie 3amycka B HHTEIPHPOBAHHOM cpejie
pa3paboTku HaxkmuTe KHOMKYy “Serial Monitor” Ha maHeaX HWHCTPYMEHTOB, OTKPOETCS OKHO
MOCJIEIOBATEIHLHOTO MOPTa!
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3arem BeIOEpUTE CKOPOCTH Niepeaayn JaHHbIX 9600, 4TOOBI 00eCTIeYnTh COTIACOBAHUE
HACTPOEK B CKETYE.

Ecnu Bce pabotaer HopMmanibHO, B okHe CONsOle mHTerpupoBaHHOW cpeipl pa3paboTKu
Arduin0 MbI YBUIUM BBIXOIHBIE JaHHBIE TOCIIEI0BATEILHOTO TIOPTA.

UToOBl IPOBEPHUTH, KOPPEKTHO JIM MEPEAAIOTCs JaHHBIE Yepe3 MOCe0BaTeIbHbINA TOPT,
caMbIii TPOCTOM C€Hoco0 - MOAKIIOYMTH CBETOAMOA Mexay nudpoBeiM muHOM 1 (TX) m
HWCTOYHHUKOM MUTaHUA 5 B, Kak MOKa3aHO Ha CXeME HHXKE:
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B rtakoit cxeme, korma Arduino Oymer mepemaBath gaHHbie Ha I[IK uepes
MOCJIeIOBATENBHBIA TIOPT, CBETOAMO OyIeT ropeTh. DTOT CIOCco0 OueHb YA0OeH crmocol s
OTJIAJIKA CXEMBI.

7. Anajiorosbie BBoaAbI Arduino

Hcnonb3ytoTest [71s1 CYMTHIBAaHMS AHAJIOTOBOTO CUTHAja C OIpeleNieHHOro BbIBoja. Ha
kopryce Arduino ects 6 kanamo (Mini u Nano mpenycmarpuator 8 kanamos, Mega — 16
kanasnoB), 10 AD mpeoOpazoBareneii (Moayneit). 9To 03HaYaeT, YTO BBHIXOJHOE HampsukeHue 0-5
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B cootBerctByer 0-1023 Oaiitam. MHbIMU CclIOBaMH, TOYHOCTH 4TeHHUsS cocTaBisier 5 B/1024
ourta, uto B cpeaHem paBHsercss 0.049B nHa 1 Out (4.9 MB/1 6ur). /lnama3oH BBIXOTHBIX
3HAUEHUH U IIar MOKHO 3a7aBaTh ¢ MOMOIIbIO (hyHKIMH analogReference().

Huxn cuutbiBanus aHanoroBbix BbBOAOB 100 mukpocekynn (0.0001 cek), mosromy
MaKcUMajbHasi CKOpocTh ureHust coctaisier 10.000 6uT B cexkyHy.

pin: HOMEp KOHTAKTHOW HOTH aHAJIOTOBOTO BBIBOJA, C KOTOPOTO MPOUCXOIUT CUNTHIBAHUE
(6ompmmacTBO MOyNeit Arduino ocHamiensl nuHamu AO-AS5, Mini u Nano — A0-A7, Mega —
A0-A15).

Returns Bo3BpaiaeT 3HaueHUEe (QYHKIUH.

int (ot 0 mo 1023).

emouncnennsri int (o1 0 go 1023).

Ecnu koHTaKTHas HOXKKa aHAJIOTOBOTO BBIBOJA HU K YEMY HE ITOJKIIOYECHA, BO3BPALIAeMOe
3HaueHne QyHkiuu analogRead() Oyzaer konebaThcs B 3aBUCHMOCTUA OT BHEIIHUX BO3MYIIIEHUMA
(marmpumMep, pabOTHI JAPYTMX AHAJIOTOBBIX BBIBOJIOB, TPHUKOCHOBEHHS PYKHM WIH TIOMEX OT
YCTPOICTB BOJIM3U MOYJISA)

int analogPin = A5;
intval =0;
void setup(){
Serial.begin(9600);
}
void loop(){
val = analogRead(analogPin);
Serial.printin(val);
Delay(1000);
}
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8. AHaJjiorosblie BbIBOABI Arduino

upoTtHo-uMmynbcHas wmonynsuus wi  HIMM  — 3710 TexHonorus moJydyeHus
aHAJIOTOBOTO CHUrHajla M3 CpeiHero 3HaueHus wnudpoBoro curHaia. Ludpooil curnan
UCIOJIB3YETCS ISl CO3JaHMs NPSAMOYrOJIBHOM BOJIHBI M MEPEKI0YACTCd MEXKIY COCTOSIHUSIMHU
«KIIIOY OTKPBIT» U «KJIIOU 3aKpbIT». [Ipy Takoi Moaenyu nepekioyaTesns OTHOLIEHHE HHTEPBAJIOB
BPEMEHHU B TOJIOKEHUSX «3aKpPBIT» M «OTKPBIT» MOJEIUPYET HampsbkeHue Mexay 5 B («kiou
OoTKpeIT») U 0 B («Kimrou 3akpbIT»). Bpems, KoTopoe K04 HaXOAUTCS B OTKPHITOM COCTOSIHUM,
Ha3bIBACTCS «ITUPUHON UMITYNIbCa». UTOOBI MOTYUYUTh PA3INUYHbIE aHAIOTOBBIE CUTHAJIBI, MOXKHO
perylupoBaTh IIUPHUHY HUMITYJIbCOB. ECIM BBl yBEIIMYUTE CKOPOCTh MEPEKIIOYEHMS, SIPKOCTh
CBETO/IMOa OYAET YIPaBIIATHCS YCTOWYMBBIM MPOMEXYTOUHBIM Hanpspkenuem mexay 0 B u 5 B.

Ha pucynke HIDKe 3efeHble JMHUM 0003HAYalOT YCTAHOBJIEHHBIH HWHTEpPBAl BPEMEHHU.
JUTUTENbHOCTh WM TepuoJ — 3T0 obOparHas BenuuumHa vactorel IIWMM. Jlpyrumu cioBamuy,
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cpenusisi ywacrora IIMM  Arduino 500 TI'n, kaknas 3eneHass JIMHUS COOTBETCTBYeT 2
MuwIHcekyHaam. MurepBan BeizoBa (yHkuuu analogWrite() usmensitores or 0 go 255 wu
HaspIBaeTcs Kod(pduImeHToM 3amonHeHus. Hampumep, analogWrite(255) 3amaer moJsiHOE
3amosiHeHre (KJIF0Y Bcerjga OTKPhIT), analogWrite(127) 3amaer 50%-Hoe 3amosHeHue (KITHOY
OTKPBIT MOJIOBUHY BCETO BPEMEHH).

0% Duty Cycle — analogWrite(0)
S5V I | ‘

25% Duty Cycle - analogWrite(64)
TN |
Ov | I

50% Duty Cy

e analogWiite{127)

~4

5% Dl]lv C\,'fiv = analogWrited1%1)

L U U U UL

100% Duty Cycle - analogWrite(255)

[[InpoTHO-UMITYSIbCHAST MOTYJISIIIUSA

Korma BbI 3amycTuTe JaHHBIA TMpUMEp, CIEAWTE 32 0OpaTHBIMH KojecOanusmu Arduino.
Jlyig HamuX riaa3 KakJao0e mapa3uTHoe KoJiebaHue MpeBpalaeTcsl B Meplanue cetoauoa. Mz-3a
MOTepb B CBETOAMOJE JJIMHBI HEKOTOPBIX MMITYIHCOB MOTYT YBEIWYUTHCS M COKpalIaThCs, U
TakUM 00pa3oM Mbl MOKEM YBHUJIETh Pa3HUILY B IIUPUHE UMITYJIbCOB.

Amnanoroseiii  curHan (ILIMMM-BoaHa) BBIBOAMTCS Ha KOHTAKTHYIO HOXKy. [IIMM
MIPUMEHSIETCS Ui PETYIUpPOBaHUs SPKOCTU CBETOIMOJOB, Ui IUIABHOTO 3allyCKa JABUTaTesei,
perynupoBaHusi MOIIHOCTH U T.7.. [locne BbI3oBa analogWrite() ¢ KOHTaKTHOrO HOXKKH OyzAeT
MIPOU3BOJIUTECS TMPSMOYTOJIbHAs BOJHA YCTAaHOBIIEHHOW IIMPUHBI O CJIEAYIOIIETO BbI30BA
analogWrite() (wnu Be3oBa ¢yHkumii digitalRead() u digitalWrite() mis Toro ke KOHTaKTa).
Yacrtota IHVM cocrtaBisget 490 I'w.

B GonbmmuacTBe Moayaei Arduino (ATmegal68 wim ATmega328) stu QyHKIUK
O IIEPKUBAIOTCA ISt TUHOB 3, 5, 6, 9, 10 u 11. B ArduinoMega oxu paboTaeT ajsi MUHOB C 2
no 13. B Oonee crapeix moaymsax Arduin0o Ha 0aze ATmega8 mist naHHOW (GYHKUIUH
noanepxkuBarotess nuHbBl 9,10 11. Takum o0pa3oM, UIsi aHAJIOTOBOTO BBIBOJA HE HYXKHO
IIPONMCHIBATh BbI30B (pyHKIMHU pinMode() mepen BbI3oBoM QyHKIMH analogWrite().

DTOT MeToa paldOoThl ¢ AHAJIOTOBBIMHM BBIXOJAAMHM HMMEET Mallo 0o0Iero ¢ (QyHKIUSIMU
analogWrite u analogRead.

analogWrite(pin, value)

parameters — mapameTpal.

pin: HOMEp BBIXOJHOTO MUHA.

value: ko3¢ unment 3anonHenus, ot 0 (Bcersa 3akpbIT) 10 255 (Bceraa OTKpHIT).
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Ha Bpixome muuoB 5 u 6 cozmaercs ILIMM c¢ ko3(hdHUIMEHTOM 3alOTHEHUS BBIIIE
ycraHoBieHHoro. Jlns a3toro mpemycmorpeHsl ¢yHkmmm  milllis() u delay(), kotopsie
o0ecrieynBarOT B3auMoAeUcTBUE BBHIXOAHBIM IIIMM st ycTpoiicTBa B OJHO M TO K€ BpEMSL.
CToWT NMOMHHUTH, YTO B OOJIPIIMHCTBE CIy4aeB JUIsi MHHOB 5 W 6 NpHU HU3KHUX 3HAYCHUSX
ko3 urmenta 3anonHenus (Hampumep, 0-10) m maxke npu HysJe CUrHaJ HE Bceraa Oyner
OTCYTCTBOBATb.

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

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

9. OnbIT ¢ OeryumiuMu OTHSIMHM Ha 6-TH CBeTOAMOAAX

B npenpiaymiemM myHKTE Mbl U3Y4MIIM, KaK 3aCTaBUTh CBETOAMOJ MepuaTh. Cieayromuii
OTIBIT MOCBAILIEH YIPABIECHUIO IECThIO cBeTOANO1aM. [locMoTpuTe Ha cxeMy COeAMHEHUH:
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[Tocne cOopku 1enu 3arpy3uTe CKETY MPOTPAMMBI, COCTOSIIUN M3 ABYX YacTeh, U
MIOCMOTPHUTE, YeM OHU OoTiiMyaroTcs. C MOMOINBI0 CKeT4e MblI MoJpoOHee MO3HAKOMUMCS CO
CTPYKTYpoOii si36ika Arduino.

//OI'IpELI,e}'IFIEN\ ynpaBademble KOHTaKTbl CBETOAMOAA

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

//1-bIA CTUNb MHAMKALMM 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);
}
}
void setup()
{
unsigned chari;
for(i=1;i<=6;i++)// nnHbl 1-6 PabOTatOT KaK BbIXOAHbIE
pinMode(i, OUTPUT);// i-1 nuH paboTaeT KakK BbIXxOAHOW
}
void loop()
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style_1();//ctnunb 1

}

// Onpenenaem ynpasisaemble KOHTaKTbl CBETOAMOAa

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

//1-bIih CTUb UHAMKALMM CBETOAMOAA
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);
}
}
void setup()
{
unsigned char i;
for(i=1;i<=6;i++)// NnHbI 1-6 pabOTAIOT KaK BbIXOAHbIE
pinMode(i, OUTPUT);// i-1 paboTaeT Kak BbIXOAHOM

1
void loop()

{
style_1();//ctnnb 1

}

[Tocne 3arpy3ku ckeTda mepBas 4acTh INPOrpaMMBbl OPraHU3yeT LUK, B KOTOPOM
CBETOJIMO/IbI CIIEPBa MOCIIEIOBATENIFHO 3aroparoTcsi ¢ 1-oro mo 6-i, a 3aTeM racHyT ¢ 6-oro 1o 1-
.

Bo Bropoil wacTu mporpamMMbl OpraHM30BaH LUKJI, B KOTOPOM BCE€ 6 CBETOAMOJIOB
3aroparoTcs OJHOBPEMEHHO, a 3aTeM TacHyT B mopsake ¢ 6-oro mo 1-il. Ilpoanamusupyem
paboTy QyHKIMI TaHHOMN MPOrpaMMBl.

CHM3y mpUBeeHa MONporpamMMa Hukia for, Tae j — 3To0 HoMep TOpSIero CBETOHO/IA.
Tam >xe MbI 3a7aeM 3a1epkky 200 MMIJUTMCEKYHJ, U LMK MOBTOpsieTCcsl CHOBAa. B pe3ynbTaThl
MOJIIPOTPaMMBI Bce 6 CBETOMO0B 3ar0OPAOTCS 10 MOPSIKY ¢ 3aAepKKoi B 100 MUIUTUCEKYHA:

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

Crnenyromasi 4yacTb NpOrpaMMbl COCTaBJI€HA HE COBCEM II0 IIpaBHJIaM CHHTAaKCHUCA.
[Moxmporpamma nukiaa for oObIYHO 3amuchiBacTces B GUrypHbIX ckoOkax {}. Eciu ckoOku
OTCYTCTBYIOT, KOMITHJIATOP MO>KET aBTOMAaTHYECKH 3aKJIIOYHUTH Teslo Hukia B {}. Eciau B mukie
MHOTO HTepaIuii, nepedop MOKeT OBITh 3aTPYAHCH.

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

[IpaBUIBHBIN BapuaHT HAIlMCAHUS IUKJIA NIPEICTABIICH HUXKE:

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

[IlecTh CBETOAMOIOB 3arOPAOTCA OJIUH 32 IPYrUM, 3aTeM ciycTa 200 MAJIITUCEKYH T [TUKIT
noBTopsieTcs. [IoCKOJIbKY CKOPOCTh TEPEKITIOUEHHUST CBETOINOI0B BEJIMKA, HAM Ka)KETCs, YTO OHU
3aroparoTcs 0JTHOBPEMEHHO.

Oyukius void(6e3 tmna) B s3eike Arduing CayKuT AIs yKa3aHHs THITA JaHHBIX U 4acTo
WCIIOJIL3YETCS JUISi KOHKPETHOTO COOBITUA. Eciu mpoliecc yrpaBiieHUs] OJTHOCIIOKEH, TO Void He
MIPOITHUCHIBACTCS, & IIIA0JIOH POTrPaMMbI BBITJISIUT TaK:

void setup()
{

//...
1
void loop()
{

//...

3amaeT HAYaAJIO WX UK IS COOBITHSL.
Ecnu mpouecc ynpaBieHHs] BKIIIOYAET HECKOJIBKO COOBITHM, /Ui KaXKJIOTO COOBITHS THII

void MPOIUCHIBACTCA OTACIBHO.
3arpy3HTe B MUKPOKOHTPOJIJICP CJ'ICI[YI-OH_II/Iﬁ KOO U MOCMOTPUTEC Ha pa60Ty CBE€TOAMOAA.

// Onpeaenaem ynpasasemble KOHTaKTbl CBETOAMOAA

intLedl=1;
int Led2 = 2;
intLed3 =3
int Led4 = 4;
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int Led5=5;

int Led6 = 6;

//1-bIA CTUAb MHAMKALMM CBETOANOAA
void style_1(void)

{

unsigned char j;

for(j=1; j<=6; j++)// cBeToamnoabl 1-6 3aropatoTca Mo NopsAaKy ¢ 3aaepxkon 200

{
digitalWrite(j,HIGH);//3aropaeTcs j-Tbiit cBETOAMOA,

delay(200);//3anepka 200ms
}

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

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

}
}

//nporpamma A4 MUraHua CBeToAMO408
void flash(void)
{
unsigned char j,k;
for(k=0; k<=1; k++)// cBeTOAMOL MUTAET ABAXKAbI
{
for(j=1; j<=6; j++)// cBeToanoapl 1-6 3aropatoTca No NOPSAKY
digitalWrite(j,HIGH);// digitalWrite(j,HIGH);//3aropaeTca

delay(200);//3anepka 200ms
for(j=1; j<=6; j++)// cBeToanoAp! 1-6 racHyT No NOPSAAKY
digitalWrite(j,LOW);// racHeT j-Tbilt cBETOAMOA,
delay(200);//3anepska 200ms

}
}

//2-bIA CTUNb MHAMKALMM CBETOANOAA
void style_2(void)
{
unsigned char j,k;
k=1;//HayanbHoe 3HauyeHne k pasHo 1
for(j=3;j>=1;j-)
{
digitalWrite(j,HIGH);//cBeToamon roput
digitalWrite(j+k,HIGH);//cBeToanon roput
delay(400);//3anep*ka 400 ms
k +=2;//npnbasnsaem «2» K «k»
}
k=5;// 3Ha4yeHune k paBHO 5
for(j=1;j<=3;j++)
{
digitalWrite(j,LOW);//cBeToanon racHeT
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digitalWrite(j+k,LOW);//cBeToamon racHeT
delay(400);//3anepka 400 ms
k -=2;//oTHUMaem «2» oT «k»
}
}

//3-bIlh CTUb UHAMKALMM CBETOAMOAA

void style_3(void)

{

unsigned char j,k;// ons 3-ero ctuns HAMKauMm ceeToamoaa

k=5;// 3HauyeHne k paBHO 5

for(j=1;j>=3;j++)
{
digitalWrite(j,HIGH);//cBeToanon roput
digitalWrite(j+k,HIGH);//cBeToanon roput
delay(400);//3anepka 400 ms
digitalWrite(j,LOW);//cBeToamon racHeT
digitalWrite(j+k,LOW);//cBeToamon racHeT
k -=2;//oTHumaem «2» oT «k»
1

k=3;// 3Ha4yeHue k paBHO 53

for(j=2; j>=1; j-)
{
digitalWrite(j,HIGH);//cBeToamoa roput
digitalWrite(j+k,HIGH);//cBeToanon roput
delay(400);//3anepska 400 ms
digitalWrite(j,LOW);//cBeToamnon racHeT
digitalWrite(j+k,LOW);//cBeToamon racHeT
k +=2;//npnbasnaem «2» K «k»

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

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

}
10. OnbIT € 3yMMepoM

CJ'IGJIYIOH_[I/Iﬁ OIIBIT ITOCBAIICH pa60Te C MHWHHUATIOPHBIM 3YMMCPOM 0e3 HCTOYHHKA
IIMTaHHA.

23



Hcxons u3 mapaMeTpoB, B3SITHIX C HHTEPHET-pecypca, pabouee HanpspkeHue 3ymmepa S B,
YTO COBIAJACT C BBIXOJHBIM HAINPsDKCHUEM LU(PPOBOro pazbeMma Ha manenu Arduino, mosromy
3yMMep MOXHO TOIKJII0YaTh HAIPAMYIO 0€3 TOTIOTHUTEIBHOTO PE3UCTOPA.

KopoTko 03HaKoMHMCSI ¢ MUHUATIOPHBIM 3yMMEPOM.

N3-3a HEOOMBIIUX pa3MepoB (IuaMETp Bcero 6 MM), MaJleHBKOTO Beca, HU3KOHM IIEHBI U
HaJeKHOM  KOHCTPYKIIMM  MHUHHUATIOPHBIE  3yYMMEpBl  IIMPOKO HCIIOJI3YIOTCSL B
ANIEKTPOOOOPYIOBAHNH, DJEKTPOHHKE, MHUKpPOCXEeMaxX W JIOOBIX APYrHX YCTPOHCTBAX st
3BYKOBOTO OTIOBEIIEHUS. 3yMMEpHI OBIBAIOT CO BCTPOCHHBIMU I'eHEpaTOpaMu 1 0e3 HHX.

3yMMep €O BCTPOEHHBIM IF'€HEPATOPOM

3ymmep Oe3 reneparopa

Bremne 3Tu ABa TUIA MOYTH UACHTUYHBI, HO €CTh PA3HULA B NOJKIIOUEHUH 3yMMEPOB K
MMHAM MHKPOKOHTpOJIIEpa. 3yMMep C 3eJIeHOW MHKPOCXeMol — 0e3 reHeparopa. 3ymMMmep ¢
YepHOU! KPBIMKOW M 03 MUKPOCXEMBI — CO BCTPOEHHBIM T'€HEepaTopoM. Bu3yaibHO CIOXKHO
OTIIMYUTH YCTPOICTBA, CaMblii HAJEKHBIM CIOCOO MPOBEPKHU, KPOME, PasyMeeTcs, MPOYTECHUs
WHCTPYKIUHU, U3MEPUTh COMPOTUBIICHHE 3yMMEpa C MOMOIIBI0 YHUBEPCAIBHOIO MYJIbTUMETPA.
VY 3ymmepa 6e3 reneparopa conpoTuBieHue § Om unu 16 Om, y 3yMMEpOB CO BCTPOEHHBIM
TE€HEPaTOPOM COMPOTUBJIEHUE B COTHH Pa3 BHIILIE.

3yMMep €O BCTPOEHHBIM TI'€HEPATOPOM IPHU NPSIMOM IMOAKIIOUEHUH K HOMHHAJIBHOMY
HanpsHKeHUIO (BCe HOBBIE YCTPONCTBA MMEIOT HAKJIEHKU C MOSICHEHUSIMH) OyIyT HENpephIBHO
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U3aBaTh 3BYK. 3yMMepbl 0e3 TeHepaTopa, Kak W 3JIEKTPOMAarHUTHbIE TUHAMUKH, HYXKHO
HOJKII0YaTh B OTACIbHYIO ayAUO-1ICIIb.
ITocne o3HaKOMIIEHHS C YCTPOICTBOM, MOJKIIOUUTE 3yMMED, KaK IOKAa3aHO HUXKE:

3arpy3ute KoJ CKeTda B MUKpOKOHTposuiep Arduino u npoaHaau3upyite pe3ysbTar.

int buzzer=11;// Homep ynpasAAOLLETO MMHA 3yMmMepa
void setup()

{
pinMode(buzzer,OUTPUT);//nuH paboTaeT Kak BbIXOAHOM
}
void loop()
{
unsigned char i,j;//3apaem nepemeHHble
while(1)
{
for(i=1;i<80;i++)//Bbix0AHasA YacTOTa 3BYKa
{
digitalWrite(buzzer,HIGH);//3ymmep nsnaet 38yK
delay(1);//3anepskka 1 ms
digitalWrite(buzzer,LOW);// 3ymmep He 13aaeT 3BYK
delay(1);// 3apepxka 1 ms
}
for(i=0;i<100;i++)//npyran BbixoAHasa YacToTa 3ByKa
{

digitalWrite(buzzer,HIGH);// 3ymmep nsnaet 3ByK
delay(2);// 3apepxka 2 ms
digitalWrite(buzzer,LOW);// 3ymmep He n3aaeTt 3ByK
delay(2);// 3apepxka 2 ms
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[Ipu nepBoii yacToTe 3ymMMep U34a€T 3BYK B TeueHHE 1 Mc, a 3aTeM 3aMoJIKaeT Ha 1 Mc.
Opna cexynaa skBuBanieHTHa 1000 MuIUIMCEKyHJ, BECh LMKI 3aHUMaeT 2 MWJUIMCEKYHJbl. B
urTore yacroTa 3Byka paBHa 500 ['.

[Ipu BTOpOI YacTOTE 3yMMEp HUIIMT 2 MC U MOJYMUT 2 MC, BECh LIMKJI 3aHUMAaeT 4 Mc.
YacroTa 3ByKa paBHa 250 ['11.

Huxn cobsiTus ¢ yactoto 3Byka 500 'y mmutcst 80 mc, 3arem eme 100 MC TpOUCXOAUT
coOrITHE ¢ yacToTor 250 ',

B nanHOM OTBITE IUKII 3aTTUCBIBAETCS C TIOMOIIBIO oniepaTopa while().

B moanporpamme loop onepatop while mpormceBaeTcs CIeayIONIIM 00pa3oM:

while(BblpaxeHune)

noAnporpamMmma onepaTtopa

Omneparop ompezenseT YCIOBUS 3aBepUICHUs LUK, CMBICI TaKOW: KOTJa MepeMeHHas
BBIYUCIISIETCS JI0 3HAUYCHUSI BRIPAXKEHUS B CKOOKax (He J0 HYyJsI), IIMKJI OCTaHABIMBACTCS.

Haznauenue: BBIMOJHSAET LUK MO YCIOBHIO «J10 TeX Mop, mokay. [loanporpamma nuxia
BBITIOJTHSIETCS 10 TEX MOP, MOKa TEKYIlee 3HAYCHUE HE CTAHET PAaBHBIM BBIPAKCHUIO B CKOOKaX.

11. OnbIT ¢ UMPPOBHIM HHIUKATOPOM
Onucanne nuppoBOro WHIUKATOPA

udpoBoit MHAMKATOP — OSTO TMOJYIPOBOJHMKOBOE IOKA3bIBAIOIIEE YCTPOWCTBO Ha
cBetoanoaax. LludpoBbie HHIMKATOPHI ACIATCS Ha 7-CETMETHBIC U 8-CErMEHTHBIC M OTIIMYAOTCS
KOJIMYECTBOM CBETOJUOJIOB (B 7-CErMEHTHOM Ha OJIMH CBETOJHUOJ M HAa OJUH CHMBOJI MEHBIIIE,
4YeM B 8-CErMEHTHOM).

[udpoBble HHAUKATOPHI HMEIOT CXEMbI BKJIFOUCHHUS ¢ OOIIMM KaTOJ0M U OOIIMM aHOJIOM.
Y MHIUKATOPOB C OOIIMM aHOJIOM OOIIHE BBIBOIBI (aHOIbI) HoakItouatoTcest kK COM-mopty. [Ipu
WCIIOJIb30BAaHUHM HMHAMKATOpa ¢ oOmuM KaTojgoM oOmuii kKoHTakT «PWR» moxaximodaercs K
pazsemy «PWR» wucrounuka nurtanus. Korma Ha oOmui KatoJ Kakoro-nu0o cerMeHTa
U(GPOBOTO MHIUKATOPA TMOJACTCS MOIIHOCTh HH3KOTO YPOBHS, CETMEHT HAa4MHACT TOPETh, a
KOTJIa TOJIACTCS MOIIHOCTh BBICOKOTO YPOBHSI, COOTBETCTBYIOIIMW CErMEHT HE TOpHUT. Y
WH/IMKATOPOB C OOIIMM KaTOJIOM BCE YCTPOEHO HA00OPOT, OOIIKE KaTO bl 00Pa3yOT OJMH KaTOI,
0011IMe aHOABI MO IKJIFOYAIOTCS OTAENBHO.

Jl71s Havyana mo3HaAaKOMHUMCS ¢ ITU(POBBIM UHAWKATOPOM JJIsi JAHHOTO OTIbITA.

Hwmxe ykazana cxema moakirodeHus mudpoBoro mHAukaropa monenun SM41056 c
BBeICOTOM cumBoa 0,5”.

Kak ykazano Ha 0OpaTHOW CTOpOHE WHIMKATOpa, MO YEThIpeM CTOPOHAM YCTPOWCTBa
MMEIOTCS 2 MUTAIIIKUX BXOJa M JBa MPOMapKUpoBaHHBIX MuHA 5, 10. OTaenbHO 0003HAUEHBI
KOHTakTHbIe mThIppku 1, 6, 5, 10. ludpoBoit MHIMKATOP, KAK U CBETOIUOJIBI, HYXKIAeTCA B
JOTIOTHATEIPHOM ~ COTMPOTHBICHUM TIpH MOAKIIOUYeHHH. [lOCKONBbKY B HMHTEpPHETE HET
moApoOHOTO TacmopTa ¢ MapaMmerpamMu IU(GPOBOTO HHIMKATOpPA, HAM HEU3BECTHO €ro
HampspkeHus mpoOosi. (s Toro, 4ToOBl HampsDKeHHWE HCTOYHWKA TUTAHUS HE TIOBPEIHIIO
WHMKATOP, MBI BEIOMpaeM pesnctop HoMuHaiaoM 1 kOM u uctounuk nutanus 3,3 B.
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byte index=0;

const byte LEDs[10]={ //ona cBeToamMoaa c 0OWMM aHOA0M

BO0O00001,
B1001111,
B0010010,
BO000110,
B1001100,
B0100100,
B0100000,
BO001111,
BO0O000QO,
BO0O00100

Iy

void setup() {
DDRD=B11111111;

}

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

}



12. OnpIT ¢ KHONKOM

Knomka — OJIUH U3 CaMBbIX PAaCIPOCTPAaHCHHBIX 3JICMCHTOB, UCIIOJB3YCTCA AJIA 3aMbIKaHHUA
U pa3MbIKaHUA OSJICKTPUYCCKHUX H€H€I>'I, IJId YIIPABJIICHUA SJICKTPOABUIATCIIAMHU  WJIM - JJIA
BKJIFOUEHM/BBIKIIOUEHUS YCTpOﬁCTB. Brenrnmii BUJ KHOIIOK MOXET OBITE COBCPILICHHO pPa3HbIM.
B AaHHOM OIIBITC UCIIOJIB3YCTCA MUKPOKHOIIKA 6 MM, IIOKa3aHHas HHUXKC.

Kuomka nmeeT 4 KOHTaKTHBIX IITEIPbKA, BUJ CBEPXY IMOKA3aH HUXKCE:

P.C B Land Pattem

By B — B A g
[ S,
i : |
L r'T o e = o :‘r':;
- :;_ o 1 3 ;
e - < =
: 5 85 "
i - | | i -
H HE —, | Circudt Diagram
JA1L08 12 DB
. .._._.2'_§_°_., L s ([‘ —
45 b

Kornma xkHonka He Bxkata, HOXKKU 1-2 u 3-4 coeauHeHsl nonapHo. Korjna KHOMKM BkaTa,
Bce HOXKKH 1,2,3,4 coequHSIIOTCS MKy COOO0M.

B nanHOM ombITEe KHOMKA UCHIOJIB3YETCS ISl YIIPABIICHUS CBETOIUOIOM.

OOBIYHO KHOIIKA MOJKJIIOYAETCS HANPSIMYIO B II€Tb MOCIEI0BATENILHO CO CBETOJAMOIOM,
OJIHAaKO Hall CcIoy4ail HeCTaHJapTHBIM, MBI OyleM HCIOIb30BaTh KOCBEHHBI METOJ
MOAKIIIOUEHUS, a cpabaThIBaHHe KHOIMKHU OYAET 3aBUCETh OT YPOBHS HampspkeHus B 1ernu. Ecnu
HanpspkeHue Oonbiie 4,88 B, To Ha cBeroauon OyneT MOAaBAThCA HAMPSIKEHHE BBICOKOTO
ypoBHs. B mpoTHBHOM ciyyae OyJeT MOJaBaThCs HAMpPSHKEHHE HU3KOTO ypoBHS. Mbl Oynem
yIpaBJIATh BKIIOYEHHEM M OTKIIOYEHHEM CBETOJMOJa C TOMOIIBI0 JIOTHKH, 3TO Oolee
pacnpoCTpaHEeHHbIH METO/1 IPU MPAKTUYECKOM HCIOJIb30BAHHUMU.

DneKTpuyecKas cxema MoKa3aHa HUKe. Y KHOIKH €CTh JIBE TPYIIbl KOHTAKTOB — MepBast
rpymmna nojakiaodaercs k 5 B, Bropas rpynma noakmtodaercs B mopt 11 u k «3emie» (GND)
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yepe3 pe3ucTop. JJIMHHBIA KOHTAKTHBIN IITHIPh CBETOAMOAA MOJAKIIFOYAETCS MOCIEI0BATENBHO K
pesuctopy 1kOm u B mopt 13, KOpOTKUI IITHIPH TMOAKII0YaeTcs K «3emie» (GND).

VCC

1K
{_Port > {_Port )=
Undhpozoit nopt Arduing 11 Uudpposon nopt Arduino 13

in !Q\LED

3arpysure KoJ CKeT4a B MUKPOKOHTpoJuiep Arduino u npoaHamu3upyiTe pe3ysbTar.

const byte LED=13;// ynpaBasemblii KOHTAKT CBETOAMOAA

const byte SW=11;// ynpaBasemblit KOHTaKT NepekatoyaTens

void setup()

{
pinMode(LED, OUTPUT);//koHTaKT cBeToAMoAa paboTaeT Kak BbIXOAHOM
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);
}

13. OnbIT ¢ ONTHYECKUM JATYHKOM

@DOTOUYBCTBUTENIbHbIE COMPOTUBIEHUS TaK K€ Ha3bIBAlOTCA (OTOPE3UCTOPAMH.
Pacnipoctpanennbie Matepuaibl A1 GOTOPE3UCTOPOB — CyabGUA KaaMus, Cylb(pua aTtoMUHUS,
CEpHHUCTBIM CBUHEL], CEPHUCTBIH BUCMYT U T.[. DTU MaTepHalibl UMEIOT ONpPEACICHHYIO JIUHY
BOJIHBI CBE€Ta, C MAJAIONIEH XapaKTEPUCTUKOW compoTHBIEHHUs. [IOCKOJIBbKY MOJ IEeUCTBHEM
CBETa TEHEPUPYIOTCS HOCHUTENU 3apsAa, TOK B TIPOBOJHUKE BO3pPACTaeT, BO BHEUIHEM
AIIEKTPUYECKOM I10Jie (POTOPE3UCTOpa BO3ZHUKAET Apei(, a ero COnpOTHUBICHUE CTPEMUTEIBHO
najaer.

[Ipunnun padotsl poTopesncTopa OCHOBBIBAETCS Ha BHYTpeHHEM (poToaddexre. B nByx
Harpy>K€HHBIX DJJIEKTPOJIaX W3 TOJYNPOBOJHUKOBBIX CBETOYYBCTBUTEIBHBIX MAaTEpUAJIOB,
MOHTHPOBAaHHBIX B TIPO3PAYHOM KOXKYyX€, BO3HHKaeT (HOoTOope3uCTUBHBIN dPdekt. YUToObI
YBEJIMYUTh  CBETOYYBCTBUTEIBHOCTb,  METAJUIMUYECKWE  MIPOBOJAHMKM  (oTopesnucropa
BBITIOJIHSAIOTCS B BUJIE TPEOCHOK.

Korma cBer momanmaer Ha (OTOPE3UCTOP, TO SIEKTPUUYECKOE COMPOTUBICHHUE IaJaeT.
Korpaa magaromuii cBet ocnabeBaer, 3IEKTPUUECKOE COMPOTHUBIIEHUE PACTET.

Ha ¢oto Hmxe mokazan poropesuctop

CyTb AaHHOTO OIBITA — 3aCTABUTh CBETOAMOJ TACHYThH IPU HAJUYHMM CBETA U 3aroparbes,
KOT'Jla BOKPYI' CTaHOBHUTCS TeMHO. I1ockosibKy (hOTOCONPOTHBIEHHE 3aBUCUT OT KOJIMYECTBA U
IIPUPOJBI CBETA, IPU OJVMHAKOBOW MHTEHCHBHOCTH COJIHEYHOI'O CBETA U JIAMIIbl JTHEBHOTO CBETA
peakuus GpoTope3ucTopa MoXKeT ObITh pa3HOM U CBsI3aHa MPEUMYILECTBEHHO C [UIMHOW CBETOBOM
BOJIHBL. B 1aHHOM ombITe MBI 3a]ieiicTByeM napameTpsl sHeprocoeperaronmx jamn 60 W tpex
OCHOBHBIX I[BETOB (B TMOMEIIEHUU HET €CTECTBEHHOro cBeTa). [Ipu pasHBIX OKpYXKaromux
YCJIOBHAX MapaMeTpbl OyayT OTIMYATHCS, KOPPEKTUPYHTE UX IO Mepe HaIOOHOCTH.
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[lepen ombITOM CHayana W3MEphTE TEKYyIlee 3HAUEHHE CONMPOTUBIEHHE (poTOpesucropa

IIPU CBETE U B TEMHOTE.
Conporusienue ceeroanonaa mnpu csere — 9,1 kOm.
CormnpoTuBieHue cBeToauoaa B TeMHote — 32,4 kOM.
Cxema coeJMHEHMsI [TI0Ka3aHa HUXKE

[Tockoneky compotuBiienue npu ceere 9,1 kOMm, a conpoTuBieHne B TeMHOTe 32,4 Om,
MBI BbIOMpaeM Harpy3ouHoe comnpoTuBieHue 10 xkOm. Ilpu Hamuuuum mperpan mjis CBeTa
COMPOTHUBIIEHUE MOXET 3HAUUTENbHO H3MeHsTcs. [Ipenmonaraercs, 4To CONMPOTUBIICHHE IPH
ceere — 10 kOM (s dorope3ucropa pa3HHUIlA C U3MEPECHHBIM cornpoTuBieHreM 9,1 kOw,
M03TOMY YAOOHO MPOBOIUTH pacyeThl), Harpy3ouHoe comporuBieHue 10 kOm. Otnuparoinee
HanpspKEHUE aHajIoroBoro nopra 2 toxke coctaBisier 10 kOm, mpu NUTAKOIMIEM HaNpsKEHUU
UCTOYHMKAa 5 B, H COOTBETCTBYIOUIMX 3HAYEHUN CONPOTUBJICHUS IIPU CBETE M TEMHOTE,
oTmuparomiee Hanpsbkenue pasao 5x10/(10+10)=2,5 B.

const byte LED=13;// nepemeHHas LED onpeaenseT ypoBeHb MOLLHOCTM NOPTa
const byte cds=A0;// B nepemeHHyto cds CUMTbIBAETCS HaMPAXKeHMe NopTa
void setup() {
pinMode(LED, OUTPUT);//ledPin B pexnme Bbixoa
}
void loop() {
int val;
val=analogRead(cds);//cumTbiBaeT NokasaHMa AaTymKa
if(val>=512){ //512=2.5 B, 3HayeHMe Tem Bbille, YEM Bbillie YyBCTBUTE/bHOCTb
[aTYMKa, U TEM HUKE, YEM HUMKE YYBCTBUTEIbHOCTb AaTUYMKa
digitalWrite(LED, HIGH); // koraa val meHblie 512(2,5 B), cBeToamos roput
}
else{
digitalWrite(LED, LOW);
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}

14. Onbit ¢ KK-aucmieem 1602

B nanHoM onbiTe MukpokoHTposuiep Arduino ympasisier otoOpakeHneM Tekcra Ha KK-
mucriee 1602.

KK-mucmien 1602 oueHb paclpoCTpaHEHbI, caMble paHHHUE JUCILIEH MCIOJIb30BAINUCH B
koHTpoyutepax HDA44780, ceituac Bce wmomymu 1602 coBmectumsl ¢ IC, mostomy
XapaKTEePUCTUKHU MOJYJIEH 10 OOJbIlIel YacTH aHAJIOT UYHBI.

OcnoBHble mapametpsl 1602 LCD

Emkocts nucnies 16X2 cHMBOJIOB;

Pabouee Hanpspkenne Mukpocxems 4,5-5,5 B;
Pabouwnii Tok 2,0 MA (5,0 B);

Haubonee noaxosmiee Hanpsixenue moayis 5,0 B;
Pa3meps! cumBona 2,95x4,35 mm (I x B).

XapakTepucTuk nopToB U KOHTAakToB JKK-mucrnues 1602

Cumsou | Kog [TosicHEHMS K KOHTaKTy Howmep | Kon | Ilpumeuanus

1 V/SS 3azemiicHHe 9 D2 Date 1/0

2 VDD «[lmocy ucrouHmka 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 Jlunus uyrenus/3anucu (H/L) 13 D6 Date 1/0

6 E Kiiemma BKIIIOUEHHS 14 D7 Date 1/O

7 DO Date 1/0 15 BLA | «ILmtocy
MOJICBETKH

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

IlosicHenuns k nmopTam:

1.

JIByxrpymmoBoii 610k nmutanus. [IepBblii 010K — MOy IbHBIN UCTOYHHUK HATIPSHKCHUS
BTOPOM OJIOK — JJIsi MUTAHHS TOJCBETKH, B cpenHeM mnotpediser S B. B manHOM
OTIBITE MOJICBETKA MOXET paboTaTh Ha HanpspkeHuH 3,3 B.

VL — kimeMMmBl Ui PETYJIUPOBKH KOHTPACTHOCTH JHUCIUICS, KOPPEKTUPOBKY
MPOM3BOJAT  TPU  IOCIEIOBATEIBLHO  TOJKIIOUYEHHOM  IOTEHIMOMETPE  C
conmpoTuBiieHHeM He Ooapme S5 kOm. B ngaHHOM oOmbITe I HACTPOWKH
KOHTPAaCTHOCTH TpUMEHseTCs compotuBicHre 1 kOwm. KiiemMmbl moakmrodaroTcs K
BBICOKOMY M HU3KOMY MOTEHI[MaIaM. B TaHHOM OmbITE UCIIOJIB3YEeTCSI METO HU3KOTO
noTeHnuana, kieMmma mnoacoeaunsercs k semie (GND) uepes pesuctop 1 kOm.

VY oOonpmuHcTBa JKK-mucrieem umeercss RS-koHTakT, 3TO KiemMMa ajis BbIOOpa
perucTpa IaHHBIX ¥ KoMaHA. JlJis JaHHBIX BbIOMpAeTCs BBHICOKHI yPOBEHb PErHCTpa;
JUI KOMaH]T BBIOUPAeTCsl HU3KUI YPOBEHB PETUCTA.

Bo muorux XXK-nmucmiesx ucrnonbzyercs KoHTakT RW, kiemma 1j1si YTeHust/3amucu.
s uteHusi BHIOMpaAETCs BBICOKMN YPOBEHb MOIIHOCTH, JUIS 3alllCH BBIOMpaeTCs
HU3KUH YPOBEHb MOIIIHOCTH.

Jluaus E mpucyrcTByeT BO MHOTHX OuCIUIesX. YacTo mociie cTabuau3aluu CUrHaia
oOIIell TMHUY TIOJOKUTENBHBIN CUTHAT MCIONB3yeTcsl AJs cuuThiBaHus. Korma Ha
JAHHBIA KOHTAKT MOCTYMAeT BBICOKAsl MOITHOCTh, CUTHAJ OOIIeH JTMHUM HE MEHSIETCS
(maHHBIE OCTAIOTCS HAa OJHOM (DPOHTE).

8-knemMmHuas DO-D7 nByxHampaBiieHHast TMHUS, UCTIONB3YETCS A7 Mepenayr KOMaH/I
¥ JaHHBIX.
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7. BLA — nonoXuTenbHbIM KOHTAKT AJs nmojacBeTkr, BLK — oTpunarenbHblii KOHTAKT
JUTSL TIOJICBETKH.

OcHoBHble cxembl ynpanJjeHusi ZKK-gucnes 1602:
Pexxnm urenus Bxon | RS=L, R/W=H, E=H Brexon | DO-D7=

CI0BO COCTOSTHUS
3anuchr KOMaH/I Bxon | RS=L, R/W=L, DO-D7=xkox xomannsl, | Beixox | mer

E=BBICOKHI ypOBEHh HMITYJIHCA
Yrenne KOMaH[ Bxoxn | RS=H, R/W=H, E=H Brexon | DO-D7=
JTaHHEBIC
3anucek JaHHBIX Bxox | RS=H, R/W=L, DO0-D7=nannsle, | Beixonx | HET
E=BbICOKHI ypOBEHb UMITYJIHCA

Buemnuii sug JKK-aucnaes 1602

Jucruteir 1602 HanpsMyro moakirodaercs kK Arduin0 mo mpaBujiaM, yKa3aHHBIM B
uHCTpyKuuu. EcTth crnocoObl nmonkmodenust Ha 4 kieMMbl U 8 kiemM. CriepBa Mbl
MIPOBEJIEM OTIBIT C MOJAKIIOYEHHEM K 8-MU KiieMMaM. Cxema MOJKII0YeHHs TToKa3aHa
HUXeE:

#include <LiquidCrystal.h> //pacwwnperHas namaTb LCD
LiquidCrystal lcd(12,11,10,9,8,7,6,5,4,3,2);

// onpenensem KoHTaKkTbl 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 ¢ gaTUynkoM Temnepatypsl LM35

[TpoBoas cnenyromuii OmbIT, MBI OyJeM HCIIOJIB30BAaTh 3HAHUS U3 PAOOTHI C JWCIUICEM
1602. MblI Bo3pMeM MPOCTOM JaTUMK TEMIEPATypbl U OyleM BBIBOJAUTH U3MEPEHHYIO JaTUYHMKOM
LM35 temneparypy B KOMHaTe Ha 3kpaH quctuies 1602.

B mponuienii pa3 Ml paboTany ¢ TUCTIIIEEM C TIOMOIMIBIO TPOITMCAHHOTO BPYYHYIO KOJa, B
3TOT pa3 MbI OyJeM HCIOJIb30BaTh BCTpoeHHBIM B Arduino apaiteep LiquidCrystal. Dta
OuOIMoTEKa MO3BOJISCT MUKPOKOHTpOJuTepy Arduino ympasisaTh aucruiesMu Ha ocHoBe Hitachi
HD44780 wiu ¢ MEKpOCXEeMaMHt ¢ aHAJIOTHYHOM €MKOCTBIO M TI03BOJISIET paboTaTh B peskum 4bit
wu 8bit.

Hacrpoiiku 6ubmmoreku Liquid Crystal moxxHo koppekTupoBaTh B cpene Arduno.

YTto ke Takoe TaTYUK TEMIIEPATYPbI?

JlaTyuky TeMmepaTypbl HCIOJB3YIOTCS [UII W3MEPEHHUs XapaKTePHCTUK TeMIIepaTyphl
Cpelibl, B HUX TeMIlepaTypa npeodpasyeTcs B HanpshKeHHe AaTduka. Metoa n3MepeHus ObIBaloT
JBYX THUIIOB: KOHTaKTHOE W OECKOHTAaKTHOe u3MepeHue. lcxoas w3 marepuana naTdyvka U
XapaKTEePUCTUK PJIEMEHTOB €CTh JaTUMKHU TEPMOIIaphl U JaTYMKHU COMPOTUBICHUS. B maspHuKax,
HaIrpuMep, UCTIOJB3YETCsl JaTYUK TEPMOTIaphl, B JAHHOM OTIBITE€ MBI UCIIOIb3yeM aatuyuk LM35.

Hatunk Temmnepatypsl LM35

s e

sy s e
S, e

Hatuuku LM35 odeHp pacnpocTpaHEeHbl, HNPUMEHSIOTCS BO BHYTPEHHEM MeXaHH3Me
KOMIIEHCAIlUM, BBIXOJHOM CUTHan Jardyuka Bo3HMKaeT npu temneparype 0 °C u Beime. [lnd
obonouku ucnomab3yercst T0992, pabouee Hanpspkenue 4-30 B. [JIng ykazanHoro aumama3oHa
HanpsDKeHUH paboumii TOK MHUKpocxeMbl He mpeBbliaeT 60 MA. Mcxons W3 HMHCTPYKLIMHU K
YCTPOMCTBY, BBIXOJHOE HampspkeHue natuyuka LM35 3aBUCHT OT XapakTepUCTUKU TeMIIEpaTypbl

34



o Lenscuto. [Ipu 0 °C nanpsbxenue pasHo 0 B, mpu Bo3pactanuu Temiieparypsl Ha 1 rpanyc,
HanpspkeHue yBenuuuBaercs Ha 10 mB.
Cxema aJ1s1 IJaHHOTO OTIBITA TIOKa3aHa HIDKE:

------
i

on cKeTua
#include <LiquidCrystal.h> //3arpyska BctpoeHHol 6ubanotekn LiquidCrystal
LiquidCrystal lcd(12,11,10,9,8,7,6,5,4,3,2); //HacTpoiKku nopTos

int potPin=A5; //AHanorosblit NopT 4 3a4aeTca Kak Bxo AatymKka LM35

float temperature = 0; //nepemeHHas temperature ¢ naaBatoLLet TOYKOM

long val=0; //nepemeHHas val - AAMHHOE Lenoe Yncno
void setup()

{
lcd.begin(16,2); //mHnumnanmnsauma LCD
lcd.print(“LM35 Thermometer”); //sbiBoa Ha aucnaen “LM35 Thermometer”
delay(1000);// 3apep»ka 1000 ms

}

void loop()

{

val=analogRead(potPin); //B nepemeHHyto val cunTbiBaeTcs 3HayeHme ¢ gatinka LM35
temperature=((val+1)*0.0048828125*1000);//ysennumsaer B 10 pas cumTaHHoe
3HaYeHne TemnepaTypbl
Icd.clear();//oumncTka
lcd.print(“LM35 Thermometer”);// BbiBoa Ha aucnaein "LM35 Thermometer”
Icd.setCursor(0,1);//HacTpoiika NONOKEHUS Kypcopa B NepBYH CTPOKY, BTOPOM pAf,
lcd.print((long)temperature/10);//Temnepatypa oTobpaxaeTcs Kak [AAMHHOE Lenoe
4yncno
lcd.print(“.”);
lcd.print((long)temperature % 10);//oAHO0 YMca0 NOC/e 3aMATON
lcd.print((char)223);//oTobpaskaeTca byksa o
lcd.print(“C”);//oTobpakaeTtca byksa «C»
delay(2000);//3aaepska 2000 ms, cKOPOCTb OOHOBAEHUA AMUCTES
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16. OnbIT ¢ ynpaBjieHneM cepBONPHBOIOM

CepBomnpuBoj (aHTJIHIICKON Ha3BaHHe Servo): apuratenu noctosuHoro toka (JI1T),
PEIyKTOp C BajoOM, JaTYMKA W IIeNb YIpaBIEHHs OO0pa3yloT aBTOMATHYECKYIO) CHCTEMY
yrnpasienusi. C TMOMOLIbIO CHTHANA YIPaBJICHUS 3aJaeTCsl yroj BpameHus oO0bekra. Y
CEpBOIIPUBOJIOB MaKCUMaJIbHBINA yroi BpauleHus (Hanpumep, 180 rpanycos) 3aBucur ot IIT.
Ecnmu potop AIIT nenaer HeckosbkOo 00OpPOTOB, TO Bajl CEpBONPHUBOJA IIPOBOPAYUBAETCS Ha
HECKOJIPKO T'PaJycoOB, OH HE MOXET CIeNaTh IOJIHBIA 000poT (UHM(POBBIE CEPBOIPHBOABI C
peXUMaMH CEPBOIIPUBOJIA U JIBUTATENS TakoW mpobiemMbl He uMmeroT). B cranmpaptabibix AT He
MPEeyCMOTPEHO OOpaTHOM CBSI3M MO YIJIy BpalleHHs pOTOpa, a B CEPBOINPHUBOJAX OHA €CTh.
Hasnauenne cepBonpuBoga Tak ke ominuaercs: craHpaptHbid [IIT wucnone3yercss mpms
CO3JIaHUsl MEXaHMYECKOTO BpaLIAlOUIEr0 MOMEHTAa, a CEpPBOIPHUBOABI HCIIOJB3YIOTCS IS
yIpaBiIeHHUS YrJIoM IOBOPOTa 00BbEKTa (HallpuMep, B POOOTOTEXHUKE).

[TpuHnun paboThl:

VYrpaBiasomuil CUrHajl, ¢ NOMOIIBIO YCTPOMCTB IpHUEMa W IEpPEeAadd, IMOCTYyNaeT Ha
MHKPOCXEMY C MOJYJIATOPOM CUTHAJIA, U CO3JAETCS HANPSIKEHUE CMEIICHUS MIOCTOSTHHOTO TOKA.
BuyTpu cepBonpuBoia €cTh CTaHIApTHAsS JIEKTpUUYECKas Lenb C rnepuoaoM 20 MC M IUPUHOU
CTaHJAPTHOIO curHaia 1,5 Mc, Ha KOTOPYIO MOCTYNAeT HANpPSHKEHUE CMEIIEHHS IOCTOSHHOTO
TOKa M CpPAaBHUBAETCA C HANPSHKEHWEM IIOTEHIMOMETPA, B pE3ylIbTaTe€ 4YEero Ha BBIXOJE
MHUKPOCXEMBI TOSBJISECTCS PA3HOCTh HANpsDKEHUWWA. B KOHIIE pPa3HOCTh HANpPsDKEHUWA €
MIOJIOKUTEIIBHOTO M OTPHUILATEIBHOTO BBIBOJOB IOCTYNAET HA YINPABIAIOUIYIO JBUTATEIIEM
MHUKPOCXEMY M B 3aBUCUMOCTH OT 3aKOHA YIPABJIEHUS 3aJal0TCs NMPsIMOE U 00paTHOE BpallleHUs
JBUTATEJIA.

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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Kaxk nmoka3aHo Ha puCyHKE BBIII€, CEPBOIIPUBOJ UMEET TP JIMHUM TOKIIOYEHHUs. UepHast
(W KOpWYHEBAas) JMHUS WCIIONB3YeTCs ISl 3a3€MJICHUs, KpacHasl JMHHS TOJKITF0YaeTCs K
UCTOYHUKY 5 B, sxentas nuHus (O6emast uiam opamkeBasi) — 3TO yIPaBIISIOMIAN KaOelb.

Vnpapmstromuit  curHan  (Ha  uzoOpaxkenun  «H»)  sro  IIMM-Bosna, Bce
IIPOM3BO/ICTBEHHbIE MUKPOKOHTPOJIJIEPHI UCHOIB3YIOT 3TOT TUI CUI'Hala. B 3TOM TIOKyMeHTEe Mbl
UCIIOJIb3yeM MUKPOKOHTPOJLIEp CO cpeoii pazpadotku Arduino.

JUIMHa BBICOKOTO YPOBHSI MMITYJIbCA COCTABIAET OT 1 10 2 mummucekyH uinu ot 1000 no
2000 muxpocekyHa. ITpu 1000 MukpocekyH1 MPOUCXOIUT MOBOPOT BIpaBo. Perynupys mupuny
UMITYJIbCa, BBl MOXKETE YBEIMUUBATh MM YMEHBIIATh AUANa30H JBH)KEHUS CEPBOIIPHUBO/IA.

JUiMHa HU3KOro ypoBHsA wumnynbca cocTtaBiusier 20 wMumumcekyHn. Kaxasie 20
MWITHCEKYH/T (B TedeHHe 50 CeKyH/) CUTHAJ CHOBA MEpEKIIoYaeTcs Ha BBICOKUH YpOBEHb, B
MHOM CIly4ae CEepBOIPUBOJ MOXKET 3aCTPsTh, U Oy/IET CIOKHO TapaHTUPOBATh €r0 CTAOMIIbHYIO
paboty. OpnHako, eciIM Bbl XOTHTE 3aCTaBUThb CEPBOIPUBOJ «IIPUTAHLIOBBIBATHY, MOKHO
UCIIOJIb30BATh TaKOH €10CO0.

int servoPin=9;
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int servoPosition=1500;//no3ununs B MUKPOCEKYHaX
void setup() {
pinMode(servoPin, OUTPUT);

}

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

17. Un¢pakpacHblii NPUEMHUK CUTHAJIOB

[IpunHnun padboTs! HHPPaKPACHOTO TPUEMHHUKA:

Cocrourt u3 cuctem uznnydenus u npuema UK-curnana.

1. UK-mpuemHuk: uenb npueMHuka oOpasyercs wu3 npuemHuka WK-curnama u
YCWINTEINSI, WHTETPUPOBAHHBIX B 0Ommi Momynb. CHocoOCH BBIMOIHATH BCE
nporeccel ot mpuema WK-curnama mo mnepemaum curHaia Ha ypoBeHb | IL.
[ToaxoauT 1yisi TUCTAaHIIMOHHOTO mpuema MaHHbIX. Moayns MK-mpuemHuka mmeer
Tpu KoHTakTa: juHUi0 WK-curnama, VCC- u GND-muaun. Ilpuemuuk ymnoOHO
moAKIF0UaTh K Arduing u IpyruM MUKPOKOHTPOJLIEPAM.

2. HWK-u3ny4aTenb: AUCTAHITMOHHBIM M3IydaTellb C CUTHAIOM Hecylier yactoThl 38 kI,
MPOU3BOJUT KOJUPOBKY CHTHajga MOCPEJICTBOM KOJIHUPYIOIIEH MHUKPOCXEMBI.
[IpyHUIMN KOOUPOBAHMS CUTHAJA MPEACTABIEH B MHCTPYKIUU o 3Kcrryarannn UK-
[IPUEMHHKA.

7.2+00s
6,6 005 )
o1 &
AN RN
IxpaHmupyIOLas ™M %3
obonouxa ™~
=
0.6%0.05
2.543%00s | g
| 'ﬁ
i ’ 0.4 %0.05 8
|
|

OUT GND VCC J

K Sy =
j%i@ >
>

#include <IRemote.h>
int RECV_PIN=11;//ynpaBnsemblit KOHTaKT MIK-npruemHmnka
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IRecv irrecv(RECV_PIN);
decode_results results;
void setup()

{
Serial.begin(9600);
irrecv.enablelRIn();//MHnupnanmsaumsa nepemeHHom MK-npremHmKa
}
void loop() {
if (irrecv.decode(&results)){
Serial.printIn(results.value, HEX);// BbiBoa, B nopT KoAa B 16-puyHOM BMAE
Serial.printIn();//no6asnaem nyctyto cTpoKy Ana yaobctea oTobparkeHns
irrecv.resume();//npuHnumaem cneaytollee 3HayeHme
}
}
B oxne Serial monitor Mo»HO yBHIETh KIIFOUEBbIC 3HAUCHHS
@ COM3 - o IEM |
M _|[ls]
| |¥F3ocy
FFFFFFFF
FFIBE7
FFTAES
FFIOEF
FF38C7
FFS5AAS
FF42ED
FFFFFFFF
FFFFFFEF
FFFFFFFF
e PR, e T T e, ST R A e =
M BahRzh RAT (ML) ] (9800 bawd v |

18. YupaBJjienue cepsonpuBogaom ¢ nomoubo 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();
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pinMode(LED_PIN,OUTPUT);
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);
}
break;
case OxFF906F;
if(servoPos<170){
servoPos+=10;
servo.write(servoPos);

}

break;

}

irrecv.resume();

}
}
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19. OnbIT CO CBETOAUOAHOM CETKOM

CBeToaMOJHBIE 3KPAHBI-CETKH — OJJHO M3 COBPEMEHHBIX M IIMPOKO PACIPOCTPAHEHHBIX
ANIEKTPOHHBIX YCTPOMCTB C THOKOM MOBEPXHOCTHIO OTOOpakeHUs (MOXET MOHTHPOBATHCS
ITIOCETMEHTHO B IPOU3BOJIbHOM MOPSAJKE), OTINYAETCS BBICOKOW SIPKOCTBIO, J0JITOBEYHOCTHIO,
1 poBoii HOPMOiA, MPAKTHIHOCTHIO U T.]I.

Ha mepemnedt wacth SKpaHa pacIoyiaralOTCsi MAJICHBKHE CBETOIUONBI W IM(POBBIC
uHaukaropel. [lo aHanormm ¢ nMGPOBBIMH HMHAMKATOPAaMHU, COOpAaHHBIMH M3 §-MH TPYIII
CBETOJIMOOB, CBETOIMOIHASI CeTKa coOpaHa M3 8X8 IpymIm CBETOAMOJIOB M BCEro COACPKHT 64

TPYIIIBIL.
CxeMa NoJKII0UEHUs T0Ka3aHa 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; //cBeToamnonpl B ceTke ot 0 A0 63

int columnLevel=0; //3HayeHns nuKkcene npeobpasoBbIBAETCA B HOMEP PAAa CETKM
int rowLevel=0; // 3HaueHuA NnKcenen Nnpeobpa3oBbIBAETCA 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; //npecbpa3osbiBaem B HOMeP psaa
rowLevel=pixel%8;// npeocbpazoBbiBaEM 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&&rowlLevel>=row){
digitalWrite(rowLins[row], HIGH);
}
else{
digitalWrite(columnPins[column], LOW);
}
delayMicroseconds(300);
digitalWrite(rowPins[row], LOW);

digitalWrite(columnPins[column], HIGH);

}
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20. OnbIT ¢ Mukpocxemoii /4HCS595

Muxkpocxema 74HC595 ucnons3yer BBoa B 10-unbIx mudpax (0-255), npeodbpazoBbiBacT
UX B BOCBMHPA3PSIHbIC YKCIIa B JBOMYHON CHCTEME U C MOMOIIBIO PA3HBIX YPOBHEH MOIIIHOCTH
BBIBOJIUT UX Ha COOTBETCTBYIOIINE KOHTAKTHI.

Homep Wwms xoHTakTa VYkazaHus K QyHKIUSIM
KOHTaKTa

1-7,15 Q0-Q7 ITapannenbHbIe BBIXOJIBI
8 GND 3azemieHue
9 Q7 ITocnemoBaTenbLHBIN BBIXOI
10 MR Master reset (copoc), monkiaroueHue k SB
11 SH CP Bxop 11 TaKTOBBIX MMITYJIbCOB
12 ST _CP Bxon uMInyapCcoB perucTpa XpaHeHust
13 OE Bxoj cocrosinus Beixon0B (aktuseH mpu LOW)
14 DS Bxop nocnenoBaTenbHbIX JaHHBIX
16 VCC [Muratommii opt (5 B)

Konrakter Q0-Q7 sBistores BeixogusiMu. VCC mogkmouaetcs kK 5 B. MR — xonTakt
11l cOpoca HACTPOCK, aKTHBEH HA HHU3KOM YPOBHE MOIIHOCTH, TIOATOMY MbI MOJAaeM Ha HEro
BBICOKOE HaIlPsDKEHUE, KaK M Ha MUTAMuN mopt 5 B.

OE mnepenmaer naHHbIE Ha MHUKPOKOHTPOJUICD, AKTHBEH TOJBKO HAa HHU3KOM YPOBHE
MOIIIHOCTH, TOATOMY MbI MOIKITIOYAEM €T0 K «3eMIIeH.

Kownrakt DS (pin 14) mbr nmoxximoyaem B nudposoit mopt 11 Arduino, kontakr SH_CP
(pin 11) moakmrouaem B mopt 12, koutakt ST_CP (pin 12) moakiarodaem B nudpoBoii mopt 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 BbIXOAbl
}
void loop() {
for(int a=0; a<256; a++)
/* B UMK/E K NepeMeHHoN «a» npubasasetcs 1, noanporpamma BbiMOAHAETCA 40 Tex
nop, MOKa «a» He CTaHeT paBHbIM 256*/
{
digitalWrite(latchPin, LOW);//Ha ST_CP nopaetcs HW3Kas MOLLHOCTb A/1A aKTMBaLMM
BX0Z4a
shiftOut(dataPin, clockPin, MSBFIRST, a);
/*C nomolubto napameTtpa MSBFIRST Ha KoHTaKTbl 0-7 nepeaaeTcs BbICOKMI YPOBEHb
MOLLHOCTM
(HM3Kkmin yposeHb moliHocT LSBFIRST) — napametp dataPin; napametp clockPin -
nepemeHHaa a. PaHee Mbl TOBOPW/IM, 4YTO 3Ta NepemMeHHaa BO3pcTaeT Ao 256, a 370
[lecATepUYHOE YMCNO, KOTopOoe 3aTeM NpeobpasoBbiBaeTCA B BOCbMepuyHoe */
digitalWrite(latchPin, HIGH);//Ha ST_CP BoOCCTaHaB/NMBaeTCs BbICOKMIA ypOBEHb
MOLLHOCTM
delay(1000);//3aaepskKa B 1 cek 4N BM3yanm3aumm pesynbTaTta
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05 to microcontroller dataPin
ST CP to microcontroller latchPin

to microcentraller clockPin
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B nganHOM ombITe MepiiaHue CBETOAMOJa O3HadaeT, uTo mepemeHHble 0 wmm 1-8
CBETOJIMO/IOB TPEJCTABISIIOTCS, KaKk JBOUYHBIE BOCHBMHUPA3PSAIHBIE 4YHCIA, KOTOPHIE 3aTEM
MEPECUUTHIBAIOTCS B JecsaTepruuHbIe OT 0 10 255 B COOTBETCTBUHU C KOJUPOBKO.

[Ipomre roBops, yuciaa B JABOMYHON CHCTEME MEPECUUTHIBAIOTCS B UWCIA JACCATUYHON
cucremMbl Ha ocHoBe Tabmuubl ASCIIl. Hanpumep, nBonuyHoe umcino 101 cooTBeTrcTByeT
00000101. Takum oOpazom, ywmcio 4 u 1, 310 4+1=5, nmecATepuyHOE YHUCIO PaBHO 35,
MEPEeMEHHON Tak ke MpUCBauBaeTcs 3HadeHune 5. B pesynbrare cBeToauon Oyaer paboTaTh Mo
QITOPUTMY «BBIKII, BBIKJI, BBIKJI, BBIKII, BBIKJI, BKJI, BBIKJI, BKI» (e 0 — «BBIKI», a 1 — «BKI»).
JlaHHBIN TPUHIUIT PACTIPOCTPAHSIETCS HA BCE 8 KOHTAKTOB.
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Tabmuna xoxuposku ASCII

BepxHwue HeneyatHble cumsonbl ASCII
4 undpsl 0000 0001
0 1

HuxHne 10-Hble Cumson CTRL 3HavyeHne Kog, 10-Hble Cumson CTRL 3HavyeHne Koa
4 undpsl uncna uncna

0000 0 BLANK NULL @ Hynb NUL 16 > AP Kntou cBA3M AaHHbIX DLE
0001 1 1 @ A Hayano 3aronoska SOH 17 4 Q YnpasneHue yctpoicteom 1 DC1
0010 2 2 o "B Hauano Tekcra STX 18 1 R YnpasneHune ycTponcTsom 2 DC2
0011 3 3 v AC KoHeL, TeKkcTa ETX 19 H S YnpasneHue ycTpoicTeom 3 DC3
0100 4 4 ¢ D KoHew, nepenaun EOT 20 ﬂ AT YnpasneHue ycTponcTeom 4 DC4
0101 5 5 » E 3anpoc ENQ 21 § AU OTpuuaTenbHoe NAK

NoATBEPXKAEHNE
0110 6 6 o AF MoaTeepaeHne ACK 22 — AV CUHXpOHU3aLmA SYN
0111 7 7 ° G CurHan (3BOHOK) BEL 23 1 W KoHeL, nepegasaemoro ETB
- 610Ka
1000 8 8 o H 3aboli (war Hasana) BS 24 T AX Otka3 CAN
1001 9 9 o Al [opu3oHTanbHan TAB 25 l Y Konen cpenpt EM
Tabynsauma
1010 A 10 © A MepeBos CTPOKKM LF 26 — N 3ameHa SUB
1011 B 11 6\ AK BepTuKanbHas \ 27 «— A Kirou ESC
Tabynsauma

1100 C 12 9 AL HoBas cTpaHuua FF 28 L AN\ Paznenurens ¢aiinos FS
1101 D 13 J "M Bo3Bpat KapeTku CR 29 > A Pasnenutens rpymnmst GS
1110 E 14 Jj N BbIKNOYMTL CABUT SO 30 A A6 Paznenurens 3anuceit RS
1111 F 15 Q:I} o) BKAOUYUTD CABUT Sl 31 v A Pasnenurens Momyei us
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BepxHue MeyaTHble cumBonbl ASCII
4 undpsl 0010 0011 0100 0101 0110 0111
2 3 4 5 6 7
HukHne 10-Hble Cvmson 10-HblE Cumson 10-HblE Cumson 10-HblE Cumson 10-Hble Cumson 10-Hble Cumson Ctrl
4 undpbi umncna ymcena ymena ymena ynena yucna
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 V 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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