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npepucnoBsue

DTOT OGNOKHOT cnepyeT paccmatpvBaTb, Kak yaobHoe, Nérkoe B MCMNO/b30BaHUK
PYKOBOACTBO MO CTPYKType KOMaHA W CUHTaKCUCy $3blka MporpammMmnpoBaHns
KOHTponnepa Arduino. [1s coxpaHeHUss npocToTbl, OblAM cAenaHbl HEKOTopble
WCKOYEHUS, 4TO YyNydllaeT PyKOBOACTBO MNPU WUCMOMb30BAHUN HauMHaKLWMMKU B
KayecTBe [AOMNOMHUTENbHOIO WCTOYHMKA WHopMauun - Hapsgy € gpyrumm  web-
caltamu, KHUramm, CcemnHapamm W kKnaccamu. [logo6Hoe pelueHne, npu3BaHo
aKLEHTMpPOBaTb BHUMaHME Ha ucnonb3oBaHWM Arduino ANns aBTOHOMHbIX 3agay W,
HanpumMep, UCKoYaeT 6osiee C/0XKHOE MCMOo/Ib30BaHNe MacCUBOB UM UCMNO/b30BaHne
nocnefoBaTe/lbHOro CoegmMHeHus.

HaunHas ¢ onvcaHus CTPYKTYpbl nporpamMmmbl ans Arduino Ha s3bike C, 3TOT 6/10KHOT
COAEPXNUT OMMcaHne CMHTakcuca Hanbonee obLmnX 3/1IEMEHTOB A3blKa U UNMIOCTPUPYET
NX UCMNOMb30BaHWe B npumepax U giparmMeHTax koga. BNOKHOT coaepXuT npumepsbl
dyHKUMA aapa 6uenmnotekn Arduino, a B NPUNOXEHUN NPUBOAATCA NPUMEPbLI CXEM U
HavyasbHbIX nporpamm. bnarogapHoctn O'Sullivan u Igoe ¢ nx Physical Computing.

3a BBefeHneM B Arduino 1 B UHTEPaKTUBHYIO pa3paboTky obpaTtuTtech Kk Getting started
with Arduino, Banzi, aka Adruino Booklet. Onsi 0c060 OTBaXHbIX, UHTEPECYHLLMXCA
nporpaMmmupoBaHneMm Ha Cu — KepHuraH n Puun H3bik npogpammuposaHus Cu,
BTOpOe u3gaHuve, paBHO kak u lMpuH3 n Kpoydopa, Cu 8 0Byx c/so8ax, fawouiune
NMOHVMaHNe OPUrMHaJIbHOIO CUHTaKCcKca NporpaMmMmMpoBaHus.

Momumo npoyero, 3TOT O/IOKHOT He noaBuicA 6bl 6e3 6osbloro cooblectsa
co3upareneil M MaccCbl OpPUrMHANIbHOrO Marepuana, KOTOPblA MOXHO HaiTh Ha
othuumansHom web-calite n chbopmye Arduino: http://www.arduino.cc.



MepeBopg, Ha PyCCKuiA:
Monono6os Bnagnmup Hukonaesny vgololobov@yandex.ru http://vgololobov.narod.ru
Pepakuua n npaBka:

KomaHga caiita http://robocraft.ru



CTPYKTypa

Ba3oBasi cTpykTypa nporpammsbl A1 Arduino A0BO/IbHO NPOCTa U COCTOUT, N0 MEHbLLE
Mepe, M3 ABYX yacTeil. B aTux gByx o6s3aTesibHbIX YacTaXx, A (PyHKUMSX, 3aKIHOUEH
BbIMO/THAEMbIN KoL,

void setup()

{

statements;

}

void loop()
{

statements;
}

l'ne setup() — ato noarotoBka, a loop() — BbinosiHeHMe. O6e thyHKUUKN TpebyroTca a1
paboTbl NporpaMms.

Mepepn dyHKUMEN setup - B caMOM Hayasie nporpammbl, 06bIYHO, MAET, 0ObSABNEHME
BCEX MepeMeHHbIX. Setup - 3T0 nepBas (OyHKUMS, BbINOMHSAEMask NporpaMmmon, u
BbINO/IHAEMAsA TO/IbKO OAMH pa3, NO3TOMY OHa WCMONb3yeTcsa A1 YCTaHOBKM pexumMa
pa6oTbl noptoB (pinMode()) nnu nHnynanmM3aunmn nocrenoBare/ibHoro CoeAnHeHns

Cnepyrowaa qyHKUMSA loop COAEPXWUT KOA, KOTOPbIA BbIMNOHAETCA MNOCTOAHHO —
4UTaKTCA BXOAbl, MEPEK/TOYAIOTCSA BbIXOAb! U T.4. dTa PYHKUMA — A4P0 BCEX NMporpaMm
Arduino 1 BbINOSIHAET OCHOBHYIO paboTy.

setup()

®yHKkums setup() BbI3bIBAETCS OAVH pas, Korga nporpamma ctaptyet. Mcnonbayiite eé
[NS  YCTAaHOBKM peXuma BbIBOAOB WAW  WHULMANMU3auMuM  nocrefoBaTe/ibHoro
coeanHeHnsi. OHa [o/xHa 6biTb BK/IOYEHA B NpOrpamMmy, OaXe ec/im B Hell HeT
HMKAKOro CoAepXXaHusl.

void setup()

{

pinMode(pin, OUTPUT); // ycTaHaBnmBaeT 'pin' KaK BbIXo[]

}
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loop()

Mocne BbizoBa hyHKUMKN setup() — ynpasneHne nepexogut K pyHkumm loop() , kotopas
AenaeTt B TOYHOCTU TO, YTO O3HAYaeT e€ MMSA — HeNpPepbIBHO BbINOHAETCS, NO3BOASA
nporpamme 4YTo-TO U3MEHSTb, OTBeYaTb 1 ynpasnaTb nnatoin Arduino.

void loop()

i
digitalWrite(pin, HIGH); // Bkmwo4aeT pin’
delay(1000); // CeKyHAHas naysa
digitalWrite(pin, LOW); // BbIKNOYaeT 'pin’
delay(1000); // CeKyHIHas naysa
}
pyHKyuu

®yHKUMA — 3TO 610K KOAA, MMEKLLEro MMs, KOTOpPOe yKasbliBaeT Ha UCMNOHAEMbIR Kof,
KOTOpPbIV BbINOMHAETCS Npu Bbi3oBe yHKUMN. dyHkunmn void setup() n void loop() yxe
06CyXaanmch, a Apyrne BCTPOEHHble (PyHKLMM ByayT pacCMOTPEHbI MO3Xe.

MoryT 6bITb HanucaHbl pasnMyHble NoMb3oBaTesIbCKMe (YHKUUKN, AN BbINOAHEHUSA
NOBTOPAKOLLMXCA 3a4ady M yMeHblueHus 6ecrnopsiaka B nporpamme. [Npu co3gaHum
PyHKLMK, NepBbIM AE€NoM, YyKasblBaeTca TN  YHKUMWM. OTO TUN  3HAYEeHus,
BO3BpaLlaemoro oyHkumen, Tako kak 'int' ana uenoro (integer) tuna dyHkummn. Ecnu
oyHKUMS He BO3BpallaeT 3HayeHus, eé Tun AO/HKeH 6bITb void. 3a TMNoOM dyHKLUMK
cnepnyet eé ums, a B CKO6Kax napameTpsl, nepegasaemMble B OYHKLMIO.

type functionName(parameters)

{

statements;

}

Cnepgywowan dyHkuma uenoro tuna delayVal() ncnonb3yetca n1s 3ajaHnsa 3HavyeHUs
naysbl B nporpaMme 4YTeHVMEM 3Ha4yeHuss C noTeHuuomeTpa. BHavane obbaABnseTcA
NoKanbHaa nepemMeHHas v, 3aremM V yCTaHaB/IMBAEeTCA B 3HAYeHWe MOoTeHUMOMETpa,
onpepgensiemoe uncnom mexagy 0 — 1023, 3aTeM 3TO 3HAYEHUe Aenntcsa Ha 4, 4ToobI
pesynsTupylollee 3HavyeHve 6bui0 mMexgy O u 255, a 3arem 3TO 3HauvyeHue
BO3BpaLLaeTcs B OCHOBHYHO NnporpamMmy.

int delayVal()

{ int v; // co3naém BpEMEHHYIO NEPEMEHHYIO 'V'
v = analogRead(pot); // CHMTBIBAEM 3HaYEeHUe C NoTeHLMoMeTpa
v /= 4; // koHBepTupyem 0-1023 B0 - 255
return v; // BO3BpallaeM KOHeYHOoe 3HaueHne

}

CTyKTYpa |9



{} hucypHble CKOOKU

durypHble CKObkM (Takke YNOMUHAKOTCA Kak MPOCTO «CKOOKW») OnpeaenaiT Havyasio v
KOHeL, 6510Kka yHKUMM UM 6/10Ka BbIpaXeHUn, Takmx kKak dyHkums void loop() nnwm
BblpaXeHui (statements) tuna for u if.

type function()
{

}

statements;

3a oTKpblBatoLLelics nrypHoin ckobkoli { Bcerga Ao/mkHa cnefoBatb 3akpbiBatoLascs
durypHas ckobka }. O6 3TOM 4acTo yNnoMuHaKT, Kak O TOM, YTO CKOOKM A0/MKHbI ObITb
«cbanaHcnpoBaHbl». HecbanaHcnpoBaHHble CKOOKM MOTYT NPUBOANTL K KPUTUYECKUM,
HESACHbIM OWKn6KaM KOMNUAAuun, BAo6aBoK MHOTAA N TPYAHO BbISABASEMbIM B 60/1bLLINX
nporpammax.

Cpepa paspabotkm Arduino, BK/IOYAET BO3MOXHOCTb YA0OHONM npoBepkn GanaHca
urypHbIX CKOOOK. [lOCTAaTO4HO BbIAENMUTb CKOOKY, UM faxe LWEMKHYTb N0 TOuKe
BCTaBKWN cpasy 3a CKOOKOI, 4ToObI €€ napa bblna nogceeveHa.

; moukKa c 3ansmoli

Touka € 3anAToi A0/HKHA UCMOMb30BaThCH B KOHLE BbIPaXKEHUSA U pa3fenstb 3/1IEMEHTbI
nporpammbl. Takke Touka C 3ansaToii UCNoNb3yeTca ANa pasfneneHnsa sNemMeHToB Lukna
for.

int x = 13; // 00bsABNSeT nepemeHHyt ‘X' kak uenoe 13

MpumeyaHue: Ecniv 3ab6bITb 3aBEpPLUNTbL CTOKY TOYKOM C 3ansTOW, TO 3TO NPUBEAET K
BO3HWKHOBEHUIO OLIMOKN KOMNUAAUMK. TeKCT OWMOKM MOXET ObiTb O4YeBUAEH WU
yKasblBaTb Ha MPOMNYLEHHYI0 TOYKY C 3anAaTol, HO MOXET OblTb N HE TakMM OYEBUAHbIM.
Ecnn nosiBnsetca manoBpasymutesibHas WM HenormyHas owuvbka KoMnuasTopa,
nepeoe, YTO criefyeT NPoBeEPUTL — He NPOonyLLeHa /I ToUKa € 3ansiTon B6IN3N CTPOKN,
rae KOMNUASTOp Bbipasui CBOE He0BOMbCTBO.

cTykTypa | 10



/* ... */ 6510k KOMMeHmapus

BNOK KOMMEHTapus UM OAHOCTPOYHBIA KOMMEHTapPUIn — 3TO 06/1acTb TEKCTA, KoTopas
UrHOPUPYETCS NPOrPaMMOii 1 UCMOsb3yeTcs ANA Ao6GaB/eHNs TeKCTa C OnncaHnem Koaa
UM NpYMeYaHnii. KoMMeHTapuii momoraroT ApyrM MOHATb 3Ty YacTb NporpaMmbl. OH
HauMHaEeTCs C /* 1 3aKaHUYMBAETCA */ 1 MOXET cofiepXaTb MHOXECTBO CTPOK.

[* 3TO «OropoXeHHbI» 6510K KOMMeHTapus,
1 He 3abyabTe «3aKpbITb» KOMMEHTapPWi -
OH [0/1XeH 6bITb coanaHcnposaH!

*/

Mockonbky KOMMEHTapuuM WrHOpMpPYKTCA NPOrpammoid, a, crefoBaTtesibHo, He
3aHMMaloT MecTa B NamMsiTh, OHW MOTyT GbiTb AOCTATOYHO EMKMMMW, HO KPOME TOrO, OHU
MOTYT WCMOSIb30BaTLCA /151 «NOMETKU» 6/10KOB KOZa C OT/1af04HOI Liesblo.

MpumeuyaHue: XoTs [onyckaeTcs BCTaBka OAHOCTPOYHOrO KOMMeHTapusi B 6noke
KOMMeHTapus, BTOPOi 6/10K KOMMEHTapUsA He [ONycKaeTcs.

// 0OHOCMPOYHbIU KOMMeHmMapudi

O[IHOCTPOUHbIA KOMMEHTapuii HauMHaeTcst € // U 3aKaHuYMBaeTcsl (BHYTPEHHUM) KOAOM
nepexoda Ha Apyryto CTPOKy. Kak 1 6510k KOMMEHTapusi, OH UrHOPMPYETCS NPorpaMmoli
1 He 3aHMMaeT MecTa B NaMsaTu.

/ BOT TaK BbIrNSIANT OAHOCTPOUHBIA KOMMEHTapWi
OAHOCTPOYHbIA KOMMEHTapUil 4acTo UCMOSb3YyeTcs Nocne AEeNCTBEHHOTO BblpaXKeHUs,

yTOGbl AATb 60/bLIE NHPOPMALMN O TOM, YTO BbIPaXKEHWNE BbIMNOSHAET UM B KaUyecTBe
HanoMuHaHNA Ha byayliee.

CTykTypa | 11



nepemMeHHble

MNepemeHHble — 3TO CMoco6 WMeHoBaTb W XPaHUTb YWUC/OBblE 3HAYEeHUs AN
nocneayLLero ncnosb3oBaHnsa nporpaMmmornt. Camo Ha3BaHWe - NepeMeHHble, ToBOPUT
O TOM, YTO MEepPeMeHHble - 3TO YMC/ia, KOTopble MOTYT MOC/1ef0BaTe/IbHO MEHATLCA, B
OT/INYMEe OT KOHCTaHT, Yb€ 3HaueHVWe HUKOorga He MeHSAeTcA. [lepeMeHHble HYXXHO
AeknapupoBatb (06bAB/ATL), U, YTO OY4EHb BaXKHO - UM MOXHO MpucBaMBaTb 3HAYEHUS,
KOTOpble HY>XHO coxpaHuTb. CneayoLmin kog o6bABNSET nepeMeHHyto inputVariable, a
3arem npuceavBaeT eil 3HayeHue, NonyvyeHHoe OT 2-f0 aHas10roBoro nopra:

int inputVariable = 0; // 0bbaBnAeTca nepeMeHHasa u
// el npuceamBaeTcs 3HaveHue 0

j_nputVa riable = ana'[_ogRead ( 2) ;// NepeMeHHas nofyvyaeT 3HaveHne
// @aHamnoroeoro BblBoAa 2

'inputVariable’ — 310 Halwa nepemeHHas. NepBasd CcTpoka AeknapupyeT, YTo oHa byaet
cogepxarb int, KopoTkoe uenoe. BTopas cTpoka npucBanBaeT €l 3HayeHue
aHasI0roBOro BbiBoAA 2. ITO AenaeT 3HauyeHMe Ha BbiBOA4E 2 [OCTYMNHbIM B /1H060M
MecTe nporpammbi.

Korga nepeMeHHoW NpUCBOEHO 3HAYeHMe, UK Nepe-nNpucBOEHO, Bbl MOXETe NPoOBEPUTb
3TO 3Ha4YeHue, ec/im OHO BCTPeYaeTCcd B HEKOTOPOM YC/IOBUW, WAN UCNONb30BaTb €ro
HernocpeacTBeHHO. PaccMoTpum  npuMep,  WIIICTPUPYOLWNIA  Tpu  onepaumm  C
nepemeHHbiMn. Cnregylowmini - Kog nposepsieT, He MeHblwe M 100 3HavyeHue
nepeMeHHon, a ecnu Tak, nepemeHHol inputVariable npuceBavBaeTtcs 3HadeHne 100, a
3ateM 3a4aéTcs naysa, onpegensdemasi nepeMeHHon inputVariable, kotopas Teneps,
Kak MMHUMYM, paBHa 100:

if (inputVariable < 100) // nposepsiem, He MeHbLe nu 100 nepeMeHHas

{

inputVariable = 100; // €cnu Tak, npucBanBaem eii sHauveHve 100

}

delay(inputVariable); // VCnonb3yem nepemMeHHyto kak naysy

MpumeyaHue: lepemMeHHble [0/MKHbI WMETb HarnsgfgHble UMeHa, 4ToObl KoA 6bin
yaobountaembli. ViMeHa nepemeHHbIX Kak tiltSensor wnam pushButton nomoratoT
nporpamMucTy npv nocnefywolwemM YTeHUM Kofa [MOHATb, YTO COAEpPXWT 3Ta
nepemMeHHas. iMeHa nepeMeHHbIX Kak var uim value, ¢ Apyroi CTOpOHbI, Mao Aenatot
4N NOHMMaHuA Kofda, W 3[4ecb MWCMONb3YKTCA TOMbKO B KayecTBe npumepa.
MNepemeHHble MOryT OblTb Ha3BaHbl J1IOObIMM WMEHaMu, KOTOpble He SABIAKTCA
K/IF0OYEBBLIMU C/I0BaMM A3blKa NporpaMmmuposaHmsa Arduino.

nepemMeHHble | 12



06bsiB/IeHUE rnepeMeHHbIX

Bce nepemeHHble [0/MKHbI ObITb 3afeknapupoBaHbl [0 TOr0, Kak OHW  MOryT
ncnonb3oBatbcs. OObSABNEHNE NEepeMeHHON O3HavaeT onpegeneHne Tuna eé
3HauyeHus: int, long, float n T1.4., 3agaHMe YHUKa/IbHOTO WMEHW MNEePEMEHHON, |
[ONOMTHUTENBHO el MOXHO NMPUCBOUTL HadasibHOe 3HayeHue. Bcé ato cnepyet genarb
TOMIbKO OAMH pa3 B nporpaMme, HO 3HauYeHne MOXET MeHATbCA B N1toboe Bpemsa npwu
NCNoNb30BaHUN apUOMETUHECKNX U APYTUX Pa3HbIX onepawui.

Cnepylowuin npymep nokasblBaeT, UTO 00bsABNEHHas NepemMeHHas inputVariable nmeet
TMn int, U eé HayanbHOe 3HayeHVe paBHO Hy/M. ITO HasblBAETCHA MPOCTbIM
npuceanBaHneM.

int inputVariable = 0;

MepemeHHass MOXeT ObiTb 0O6bSIBNIEHA B pasHbiX MecTax NporpamMMmbl, U TO, FAe 3TO
cAenaHo, onpeaensieT, Kakue 4acTn NporpaMMbl MOTYT UCMOMb30BaTh NEPEMEHHYH.

nepemMeHHble | 13



2paHuybl nepeMeHHbIX

MepemeHHble MOryT ObiTb 06bSAB/EHbI B Hayasie nporpammbl nepen void setup(),
NOKaNbHO BHYTPW (PYHKUWIA, U MHOTAA B 6/10Ke BblpaxXeHuii TakoMm, kak uukn for. To, rae
o0bsAB/IeHa MepemeHHas, onpegenser eé rpaHuubl (o6nactb BUMAUMOCTK), WK
BO3MOXHOCTb HEKOTOPbIX YacTei nporpammbl €€ 1Crnosb30BaTh.

rnobanbHble MEepPeMEHHbIe TakOBbl, YTO WX MOrYT BUAETb W UCMOMb30BaTb J1H06bIE
PYHKUMN 1 BblpaXXeHUs NporpaMMbl. Takne nepeMeHHble OEeKNapupylTcs B Havane
nporpammbl nepen pyHkuneit setup().

JNloKanbHble NepeMeHHble onpeaensitoTcs BHYTPU OyHKLMIA UK TakUX YacTeld, Kak LUK/
for. OHM BUAVMMbI M MOTYT MCMOMb30BATbCA TO/ILKO BHYTPU (PYHKLUMKU, B KOTOPOIA
06bsBMEHbl. TakuMm 06pasom, MOryT CYLECTBOBaTb HECKO/IbKO MNEepPeMEHHbIX C
O[INHAKOBbIMU MMEHAMW B PasHbIX 4YacTsX OfHOM MporpaMMbl, KOTOpble COAEpXaT
pasHble 3Ha4YeHWsl. YBEPEeHHOCTb, UTO TO/bKO oAHa CYHKUUS MMeeT [AOCTyn K eé
NepemMeHHOW, ynpouwiaeT nporpammy W yMeHblUaeT MoTeHUMa/IbHY0 OMacHOCTb
BO3HUKHOBEHWS OLLNGOK.

Creayowmii npuMep MNokKasbiBaeT, Kak AeKI1apypoBaTb HECKONbKO pasHbIX TUMOB
NepemMeHHbIX, U IEMOHCTPUPYET BUANMOCTb KavK0ii NepeMeHHOIA:

int value; // 'value' Buauma

// nns nwoboit dyHKLMKM
void setup()

{
// no setup needed
}
void loop()
{
for (int 1=0; 1<20;) // 'l Buauma Tonbko
{ // BHYTpU uukna for
1++;
}
float f; // 'f Buauma Toneko
} // BHyTpPM loop
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byte

Bait xpaHuT 8-6UTOBOE 4MC/IOBOE 3HayeHwe 6e3 AecATUYHOM Toukn. OH umeeT
AnanasoH ot 0 go 255.

byte someVariable = 180; // obbsBneHue 'someVariable'
// Kak umerollen Tun byte
int

Llenoe — 3TO nepBbiii TUMN AAHHbLIX A0S XPaHEHWUs ymucen 6e3 AeCATUYHOWM TOYKW, W
XpaHUT 16-61uTOoBOE 3HaYeHne B AnanasoHe ot 32767 o -32768.

int someVariable = 1500; // obuasnaet 'someVariable'
// KaK nepeMeHHyto Lenoro Tuna

MpumeyaHue: Llenble nepemMeHHble OyayT NepenonHATbCA, ecnv popcupoBatb UX
nepexog 4epes MakCUMyM WAN MWUHUMYM MNpPW NpUcBavBaHUW WX CPaBHEHUMW.
Hanpumep, ecnu x = 32767 1 cnegyrouiee BblpakeHne gobasnseTr 1 K X, X = X +1 nnu
X++, B 3TOM C/ly4ae X nepenosiHAeTca n byaeT paBeH -32678.

long

TN faHHbIX YBENIMYEHHOro pasMepa Ansa 60nblmx uenbix, 6e3 AeCATUYHON TOYKMW,
coxpaHsieMbli B 32-6MTOBOM 3HAYEHMM C Anana3oHoM oT 2147383647 ao -2147383648.

long someVariable = 90000; // &eknapupyet 'someVariable'
// Tuvnalong

float

Tvn gaHHbIX ANSA YMcen ¢ nnasaroLwel TOYKOM N Ynces, UMELWMX AECATUYHYIO TOUKY.
Uncna ¢ nnasaroLein TO4KOM nMetoT 60/1bliee paspeLleHne, YeM Liesible U COXPaHsaTCA
Kak 32-6uToBble 3Ha4YeHus B gmanasoHe oT 3.4028235E+38 o -3.4028235E+38.

float someVariable = 3.14; // obbaBneHue 'someVariable'
// «kak floating-point Ttun

MpumeyaHue: Yncna ¢ niaBawoLLeil TOYKO He TOYHble, U MOTyT BblAaBaTb CTPaHHbIE
pe3ynbTatbl NpW CpaBHEHWW. BblumcreHnss ¢ nnaeatolleli TOYKOM MefsieHHee, YeMm
BbIUYMC/IEHNA LE/bIX MPU BbINOMHEHUN PAcYETOB, Tak 4TO, 6e3 HyXAbl, UX cneayet
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n3deratb.
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mMaccusbl

int myArray[] = {value®, valuel, value2...}

MaccuB — 310 HabOp 3HaueHWH, K KOTOPHIM eCTh JIOCTYII uepe3 3HaueHHe WHAeKca. JIroboe
3HaueHHe B MacCHBe MOKeT ObIThb BbI3BAHO uepe3 BbI30B UMEHM MACCHBA U MHAEKCA 3HAUEHMS.
VHpeKchl B MacCHBe HAUMHAIOTCS C HyJISl C TepBBIM 3HaueHHeM, uMeromM uHzekc 0. Maccus
HY)XJaeTcsl B OOBbSIB/IEHWH, a JOTIOJIHUTE/IbHO MOJKET 3arloJIHAThCS 3HAYeHUSIMU [0 TOTO, Kak
OyzieT UCII0/Ib30BaThCsl.

CX0oXnm 06pa30M MOXHO 0ObSAB/ATL MaccuB, yKasaB €ero tun 1M pasMep, a ros3xe
npuceamBarb 3HA4E€HNA MO NO3NLUN NHOEKCA:

int myArray[5]; // 00BABNAET MaccuB LenbIX ANMHON B 6 nosnyui
myArray[3] = 10; // npucsamsaet no 4y uxgekcy aHaveHune 10

UToObI M3B/1eYb 3HAYEHNE M3 MaccuBa, npmnceonm ﬂepeMeHHOVI 3Ha4YeHne Mno NHAOEKCy
MaccuBa:

X = myArray[3]; // xTenepb paBHo 10

MaccuBbl 4acTo ucnonb3yTcsa B uukie for, rge  yBennuvMBaloWMACA CUYETUMK
NPUMEHSAETCA AN WHAEKCaUMM MNO3VUMM KaXKAOoro 3HavyeHus. Crepylowmii npumep
ncnonb3yetr MaccuB ANnd MepuaHus ceBetoauoga. Wcnonb3yewmbli umkn for co
CYETUMKOM, HaumHawowmmca ¢ 0, 3anucbiBaeT 3HavyeHne u3 nosvuun ¢ mnHaekcom O
maccuBa flicker[], B gaHHom cnydae 180, Ha PWM-BbIBOA (LUMPOTHO-MMMNY/IbCHAA
moaynsums) 10; 3atem naysa B 200 ms, a 3aTem nepexof K cnepylowein nosuumm
NHAekca.

int ledPin = 10; // LED naBuiBoge 10
byte flicker[] = {180, 30, 255, 200, 10, 90, 150, 60};

// Bbllle Maccus U3 8

void setup() // pasHbIX 3HaueHMin
pinMode(ledPin, OUTPUT); // zapaém QUTPUT BbiBog
}
void loop()
{
for(int i=0; i<7; i++) // LMKN paBeH uucny
{ // 3HaueHwil B Maccuee
analogWrite(ledPin, flicker[i]); //nwuwem sHaueHwe no uHoeKcy
delay(200); // naysa 200 mC
}
}
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apudmeTuka

ApudomMeTUYECKME ONepaLi BK/IHOHAIOT C/IOKEHMWE, BbluMTaHNE, YMHOXEHWNE U AeNEHME.
OHM BO3BpALLAIOT CYMMY, Pa3HOCTb, MPOW3BEAEHME WM 4YacTHoe (COOTBETCTBEHHO)
[IByX onepaH/oB.

+

= '
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/

Onepauua ynpasnseTca UCMOJib3yeMbiM TUMOM [AaHHbIX OMNepaHaoB, Tak 4To,
Hanpumep, 9/4 paét 2 BMecTo 2.25, nockonbky 9 M 4 MmerT Tun int 1 He MoryT
NCNONb30BaTh AECATUYHYIO TOUKY. DTO TakKke O3HauyaeT, YTo onepaunss MOXET BbI3BaTb
nepenosiHeHne, ecnv pesysnsrar 60/bLle, YeM MOXET XpaHUTbLCA B JaHHOM Tune.
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- !
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O X

3
_7,
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Ecnn wncnonb3yoTca onepaHabl pasHOro Tuna, TO [J/19 PacyéToB  UCMOMNb3yeTcs
6onbWNn TUN. Hanpumep, ecnn ogHo M3 uucen (onepaHgos) Tuna float, a BTOpOE
uenoe, T0 ANSA BbIYUCIEHUIA UCNONBb3YETCA TUN C NiaBatoLLel TOYKOIA.

Bbibuparite Tunbl MNepeMeHHbIX [AOCTaTouyHble A1 XPaHeHUs pes3ynbraTtoB Balunx
BbluMcieHuii. MpUKMHBLTE, B KaKOl TO4Yke Balla NepeMeHHas MepenosiHnTCA, a Takxe,
YTO C/IYy4YnUTCA B APYrOM HanpasneHuu, To ectb, (0-1) nnm (0- -32768). [1na BbIMMCNEHWIA,
Tpebyrowmux apobein, ucnonb3yinte nepemeHHble Tuna float, HO ocTeperaiitecb ux
HeJOoCTaTKOB: 60/bLUOIN pa3mep U MasieHbKas CKOPOCTb BbIYMCIEHNIA.

MpumeuaHue: Vicnonb3yiiTe onepartop npvBegeHUs Tuna (H3BaHWe Tuna) AnA
OKpYyrneHus, 1o ecTb, (intymyFloat - ana npeobpa3oBaHnsi NEePEMEHHON 0QHOro Tuna B
ApYyro «Ha nety». Hanpumep, i = (int) 3.6 - nomecTuT B i 3Ha4eHne 3.

CMeuWwliaHHoOe npucseausaHue

CmellaHHOe npucBavMBaHue co4vetaer apI/ICpMeTl/I‘-IeCKI/Ie onepaunn C€ onepaunamu
npuceamBaHua. Yalle Bcero BCTpeyaeTca B LUUKNe for, KOTOprI7I onncaH HWxe.
Hanbonee O6I_I_I,ee CMellaHHOoE npnceamBaHmne BKAKOYaAET:

X ++ // ToOXe,ut0 X = X + 1, wunnyesenuyeHne X Ha +1
X -- // TOXe,uT0 X = X - 1, unmymeHblieHme X Ha -1
X +=Y // TOXE,YTO X = X + Yy, wnMyBenuyeHme X Ha +Y
X -=Y // TOXe,UTo X = X - Yy, WIMYMEHblleHNe X Ha -V
X *=y // Toxe,uto X = X ¥y, WIMYyMHOXeHME X Ha Y

X /=Y // Toxe,uto X = X /Yy, wnmpenenme X Ha Y

MpumeuyaHue: Hanpumep, X *= 3 yTPOUT CTapoe 3HaYeHe X U NPUCBOUT NOYYEHHbIN
pesynbTar X.
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oriepamopbl CPpasHeHUs1

CpaBHEHUS1 OAHOV NEePeMEHHOW UM KOHCTaHTbI C APYroli NCNOsb3YHTCSH B BbIPaXEHUN
Aans if, yTobbl NPOBEPUTL UCTUHHOCTbL 3a[]aHHOIO YCNOBUS. B npuMepax Ha creayoLmx
cTpaHuuax ?? ncnonbayercs An1s8 0603HaUYeHVs 1160ro 13 creayoLmx YCoBWiA:

X ==Y // X paBHO y

x I=y // X He paBHO Y

X< Yy // X MEHbLLE, Yem Y

X >y // X Borblue, Yem y

X <=y // X MEHbLLUE, YEM WITN PaBHO Y
X >=y // X Borblue, YeM Unmn paBHo Y

Jiocu4dyeckKue onepamopbli

Jlornyeckune oneparopsl, yatle BCero, 310 CNocod CpaBHUTL [iBa BbIPKEHNSA N BEPHYTb
NCTUHA vnu J1OXb, B 3aBUCMMOCTU OT onepaTtopa. ECTb Tpu nornyeckux oneparopa:
AND, OR 1 NOT, yacTto ucnonb3yemble B KOHCTPYKUUAX if:

Logical AND:
if (x > 0 && x < 5)

Logical OR:
if (x>0 || y>0)

Logical NOT:
if (!'x > 0)

it
/i

//
//

//
//

true, TonbKo ecnu oba
BblpaXkeHus true

true, ecnu nwboe 13
BbIpaXXeHWi true

true, ecnu TonNebKo
BbipaxeHue false
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KOHCTaHThbI

A3bIK Arduino UMeeT HEeCKO/IbKO NpeaonpeAenEHHbIX BENMUMH, HAa3biBAEMbIX KOHCTaHTaMu. OHK
CMO/b3YyOTCS, 4YTO6bI cAenath Nporpammy yAo6HON Ans uTeHusi. KoHCTaHTbl co6paHbl B
rpynnbl.

true/false

3710 Bynesbl KOHCTaHTLI, onpegensatLwme nornyeckme yposHu. FALSE fierko onpefenserca Kak
0 (Homb), a TRUE, kak 1, HO MOXET ObITb M YEM-TO APYrMM, OT/IMYHbIM OT Hyns. Tak 4To B
Bynesom cmbicne -1, 2 n 200 — 310 BCE TOXe onpenengetca kak TRUE.

if (b == TRUE);

doSomething;
}

high/low

OTM KOHCTaHTbl OnpefensalT ypoBeHb BbiBOAOB Kak HIGH wan LOW n mcnonb3yroTca npu
4yTEeHUN UAW 3anncKu Ha normvyeckne BbiBodbl. HIGH onpegensieTcs kak Normyeckunini ypoBeHs 1,
ON vnn 5 Bonbt(3-5), Torga kak LOW — 0, OFF nnu 0 Bonbkt(0-2).

digitalWrite(13, HIGH);

input/output

KoHcTaHTbl ncnonb3ytotes ¢ goyHkumelr pinMode() ana 3agaHus pexunma paboTtbl LngpoBbIX
BbIBOAOB: NM60 Kak INPUT (Bxoa), nn6o kak OUTPUT (Bbixoa).

pinMode (13, OUTPUT);

KOHCTaHThI | 20



ynpas/sieHue nporpaMmmoi

if

KoHcTpykuusa if npoBepsieT, OydeT /M BbINO/IHEHO HEKOe YC/oBue, Takoe, Kak,
Hanpumep, OyaeT N aHasioroBoe 3HadyeHue 60sblie 3a[4aHHOT0 YnUC/a, U BbINOHAET

Kakoe-TO BblpaXeHWe B CKOOKax, ecnim 3710 ycnoBue true (UCTMHHO). Ecnn HeTt, To
BblpaXeHune B CKobkax byaeT nponyuieHo. dopmar ans if cnegyowimii:

if (someVariable ?? value)

doSomething;
}

Mprmep Bblwe cpaBHMBaeT someVariable co 3HadyeHnem (value), koTopoe MOXET ObITb
N NEepemMeHHON, N KOHCTaHTOW. Ecnn BblpaxeHne unn ycnosue B CKOOKax MCTUHHO,
BbIMO/IHAETCA BblpaXeHne B (UrypHbIX CKOOKax. Ecnm HeT, BblpaXeHue B (PUrypHbix
ckobkax nponyckaetcs, W nporpaMma BbINO/IHAETCA C oneparopa, Crieayoulero 3a
CKoBKamu.

MpumeyaHune: OcTeperanTechb C/y4anHOro UCnosib3oBaHnsa «=», Kak B if (x = 10), uTo
TEXHUYECKN NpaBW/bHO, onpefenas X paBHbiIM 10, HO pes3ynbTar 3Toro Bcerga true.
BmecTo 3aToro ucnonb3ymte «==», kak B if (x == 10), 4YTO OCyLWEeCTB/SIET NPOBEPKY
3HauyeHnss X — paBHO /1 OHO 10 unn HET. 3anOMHUTE «=» - PaBHO, & «==» - PaBHO /IN?
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if...else

KoHcTpykuus if...else no3sonser caenarb BblGOp «1nbo, iMbo». Hanpumep, ecnu Bbl
XOTUTE NPOBEPUTL LMAPOBOI BXOA4 W BbINOAHUTL 4TO-TO, ecnan oH HIGH, wnn
BbIMO/THUTL YTO-TO Apyroe, ecnu oH 6bi1 LOW, Bbl fOMKHBI 3anucaTtb criefytoLlee:

if (inputPin == HIGH)
{
doThingA;
}
else
{
doThingB;
}

else MOXeT Takke NpeAlecTBoBaTh APYroil NpoBepke if Tak, UTO 3T MHOXECTBEHHbIE,
B3aVMMOWCK/0UatoLLMe NPOBEPKM MOTYT 3arnycKaTbCsi OIHOBPEMEHHO. /1 BO3MOXHO Aaxe
HeorpaHnYeHHoe KonmyecTBO NoAoGHbIX else nepexodoB. XOTs cneayeT NOMHUTL, YTO
TONbKO OAMH HaGop BbIpaXKeHWUli GyAeT BbIMNOSIHEH B 3aBUCUMOCTU OT pe3ynbrarta
MPOBEPKU:

if (inputPin < 500)
{

}
else if (inputPin >= 1000)

{
i:
else

{
}

doThingA;

doThingB;

doThingC;

MpumeyaHue: KoHCTpykuma if NpocTo NpoBepseT, 6yaeT /N BblpaKeHWe B KPYrbIX
CKOOKax WCTUHHO WNN NIOXHO. ITO BbIpaXXEHUe MOXeT ObiTb /1H00bIM NpaBUIbHbIM,
OTHOCUTESILHO A3blka Cu, BblpaXxeHuem, kak B nepsom npumepe if (inputPin == HIGH).
B aTtom npumepe if npoBepsieT TONbKO TO, YTO O3HAYEHHbIV BXO4 B COCTOSIHUM BbICOKOTO
NIOTNYECKOro YPOBHSA UM AENCTBUTE/IbHO NN HaNpshKeHne Ha HEM 5 BOJIbT.
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for

KoHcTpykums for ncnonb3yetcss Ans NOBTOPEHUSI G/IOKa BbIPAXEHUI, 3aK/THOUYEHHbIX B
churypHble CKOBKM 3afjaHHOe YMC/o pa3. HapallyBaemblii CYETUMK YACTO UCMOSb3YyeTcs
[NSt YBE/MUEHNS U NpekpalleHns uukna. ECTb Tpu 4yacTu, pasaenéHHble TOYKol C
3ansToiA, B 3arofioBke Lmkna for:

for ( wHuumanuaauus; ycnosue; BeipaxeHue )

{
doSomething;

}

«MHMumanmsaumns» nokasibHO NepemeHHol, WM CYETYMKa, MMEeeT MEeCcTo B CaMOM
Hayane M NPOUCXOAMT TOMbKO OAMH pas. Mpu Kakaom Npoxoge Lukia npoBepsieTcs
«ycnosue». Ecnm ycnoBue OCTaéTcsi UCTUMHHBIM, TO CNeaylollee BblpaxeHue n 610k
BbINO/HAIOTCS, a YC/I0BME NMPOBEPSIETCS BHOBb. Korga ycrioBME CTaHOBUTCS JIOXKHbIM,
LMKN 3aBepLuaeTcs.

Cnegyowmii npumMep HaunHaeTCs ¢ Lenoro i pasHoro 0, NPoBepsieT, OCTaéTcs N i ewé
MeHbLue 20, 1, ecnn Tak, YBE/IMUMBAET i Ha 1 1 BbINOSIHSAET G/10K B OUrYpHbIX CKOGKaX:

for (int i=0; 1i<20; i++) // n£eknapupveT i, NpoBepsieT MeHbLUE MK

{ // 4em 20, yeennumaeT i Ha 1
digitalWrite(13, HIGH); // YCTaHaBnuBaeT BbIBOA 13 80N
delay(250); // naysa B 1/4 cekyHabl
digitalWrite(13, LOW); // cbpacoiBaeT BoiBoA 13 B OFF
delay(250); // naysaB 1/4 cekyHabl

}

MNpumeuyaHne: B Cu uukn for 6onee rm6ok, 4em 310 MOXHO OGHAPYXWUTb B APYrUx
s3blkax NPorpamMmmypoBaHusi, BKtouas Basic. /Tlo6ble N Bce TpY 3/1EMEHTA 3arosioBka
MOTyT ObITb OMyLIEHbI, XOTS TO4Ka C 3ansToil TpebyeTcs. Takke BblpakeHus Ans
VHALMaIM3aLmMmn, YC/IoBUS U BblpaXKeHUST MOryT 6biTb  NI06bIMU  NPaBUIbHLIMY
BblpaXeHusiMu Cu C HecBsiI3aHHbIMU NEepPeMEeHHbIMU. Takue HeobGblYHble TUMbl
BbIPaXEHWI A MOryT NOMOYb B PELLEHUN HEKOTOPbIX PEAKMX NPOrpaMMHbIX NPOG/IEM.
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while

Linkn while npogomkaeTca, 1 MOXeT npofo/mkarbCca 6eCKOHeYHO, Nnoka BblpaXKeHue B
CkobKax He cTaHeT false (JIOXHO). UTO-TO AO/MKHO MEHATbL NPOBEPSEMYIO MEPEMEHHYIO,
NHa4ye 13 Uukia HUKoraa He BbIATU. I 3TO A0/MKHO ObiThb B BalLEM KOAE, Kak, CKaXKeM,
yBEMYEHNE NEPEMEHHON, WNN BHELWIHEe YC/OoBWE, KakK, Hanpumep, MNpoBepsiEMbIiA
CeHcop.

while (someVariable ?7? value)

{
doSomething;

}

Cnepyrowuin npumep nposepsieT, 6yaet nu someVariable meHbwe 200, n ecnn ga, 10
BbINOMIHAOTCH BblpaXXeHUA B (PUrypHbIX CKOOKax, M UMKA NPOAO/HKAeTCs, noka
someVariable octaétcsa meHbLie 200.

While (someVariable < 200) // nposepset, meHblie nu 200

{
doSomething; // BbIMONHSIET BbIpaxeHMe B ckobkax
someVariable++; // yBenuumMsaeT nepemeHHylo Ha 1
}
do...while

Linkn do ynpaBnsemblii «CHU3Y» LUK, paboTalowmii Ha mMaHep uukna while, ¢ Tem
OT/INYMEM, YTO YC/IOBME MPOBEPKM PACNONOXEHO B KOHLE LMKNa, Takum 06pasoM, LUK
BbINOMHUTCA XOTH Obl OAMH pas.

do

doSomething;
} while (someVariable ?? value);

Cnepytowuii npuMep npucBaviBaeT readSensor nepemMeHHoit X, genaeT naysy Ha 50
MWISIMCEKYH, 3aTEM LMK/ BbINOHAETCS, Noka X MeHbLue, yeM 100.

do
{
X = readSensors(); // TNpucBanBaeM 3HaueHne
// readSensors() nepemenHoii x
delay(50); // nayaa 50 munnucekyHn
} while (x < 100); // NPOLOMKEHNE LMKNA, ECNN X MeHbLIe 100
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undpoBoil BBOA/BLIBOA

pinMode (pin, mode)

Ncnonb3yetca B void setup () A4Ns KOHurypauum 3afaHHOro BblBOAA, YTOObI OH
pa6oTas Ha Bxog (INPUT) unu Ha Bbixog (OUTPUT).

pinMode(pin, OUTPUT); // YCTaHaBnueaeT 'pin' Ha BbIXOA

LindppoBble BbIBOAbLI B Arduino npefycTaHOB/EHbl HA BXO[, Tak UTO UX HET HYX/bl ABHO
06baBNATL Kak INPUT ¢ nomowbto pinMode (). BbiBoAbl, CKOH(OUTYpUpOBaHHbIE Kak
INPUT, nogpa3ymeBatoTCH B COCTOSIHMM C BbICOKUM MMMEeAaHCOM (CONPOTUBEHNEM).

B MukpokoHTponnepe Atmega, eCcTb Takxe YAoOHble, MPOrpaMMHO [OCTYMHble
nograrnsawowme pesnctopbl 20 KOM. 3T BCTPOEHHbIE MOATATMBaKOLLME PE3UCTOpPbI
OOCTYMHbI Criefyowmm o6pasom:

pinMode(pin, INPUT); // HacTpausaeMm 'pin' Ha BXof,
digitalWrite(pin, HIGH); //sknwuaem nograrusatolime pesanctopsl

MoaTarnBaroLme pe3ncTopbl, Kak NpaBu/io, UCNO/b3YTCSA NpU CoeanHEHNM BXOAOB C
nepekntoyarensMi. 3ameTbTe, YTO B MpUMeEpe Bbllle HET npeobpas3oBaHMsl pin Ha
BbIXOZ, 3TO NPOCTO METO/ aKTMBMU3aLUN BCTPOEHHbIX MOATAIMBAOLWMX PE3UCTOPOB.

BbiBOAbI, CKOHQuurypupoBaHHble kak OUTPUT, HaxogAaTca B HU3KOMMMNELAHCHOM
COCTOSAHMM U MoOryT otgaBatb 40 MA B Harpysky (uenb, Apyroe YCTPOWCTBO). ITO
JOCTaToOuYHbIA  TOK AN SPKOro  BKAK4YeHWA  ceetoamoga  (He  3abyabte
nocnefoBatesibHbIi  TOKOOrpaHUUYUTE bHbIA  pe3nuctop!), HO He [OCTaTOuYHbIA AN
BK/1l0YEHUA pene, CONeHoNA0B U MOTOPOB.

KopoTkoe 3ambikaHve BbiBOAOB Arduino vim CAMLLKOM 60/bLUION TOK MOTyT NOBpeanTb

BbIXOAbl UNN AaxXe BCK MUKpocxemy Atmega. Mopoii, He nnoxas naes — COeanHSITb
OUTPUT BbIBOA Yepes nocriegoBaTe/ibHO BK/IYEHHbIR pe3ncTop B 470 Om nnn 1 kOwm.
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digitalRead (pin)

CuunTbiBaeT 3HavyeHve 3afaHHOro UMdpoBOro BbiBoAa (pin) M BO3BpawaeT pesysbrar
HIGH nnn LOW. BbiBog A0/MKeH ObiTb 3agaH /Mbo Kak nepemMeHHas, 1nbo Kak
KoHcTaHTa (0-13).

value = digitalRead(Pin); // 3apja€t 'value' paBHbiM
// BxoaHomy BbiBoay 'Pin'

digitalWrite (pin, value)

BbiBoguT NnM60 Nnornvecknii yposeHo HIGH, nn6o LOW (BkNtoYaeT Uan BbIK/IOHYAET) Ha
3aZlaHHOM UMpoBOM BbIBOAE pin. BbiBog MOXeT ObITb 3a4aH /iM60 Kak nepemMeHHas,
nnbo kak koHcTaHTa (0-13).

digitalWrite(pin, HIGH); // sets 'pin' to high

Cneaylowuin npumMep YyntaeT COCTOsIHME KHOMKWN, COeAMHEHHON C LMGPOBLIM BXOL0M, M
BktovaeT LED (cBetoguon), NOAKMHOYEHHBIA K UMKPOBOMY BbIXOAy, KOrga KHOMKa
Haxara:

int led = 13; // coenuHaem LED c BuiBogom 13
int pin = 7; // COEOVHSIEM KHOMKY C BbIBOZOM 7
int value = 0;// nepemeHHas ons XxpaHEHUs MPOYNTAHHOTO 3HAYEHMS

void setup()

{
pinMode(led, OUTPUT); // 3apjaém BbiBog 13 Kak BbIXOA
pinMode(pin, INPUT); // 3apaém BbiBoJ 7 Kak BXoA

}

void Lloop()

{

value = digitalRead(pin); // 3apaém 'value' paBHolii
// BXomHoMv BkiBOAY

digitalWrite(led, value); // ycraHaenusaem 'led'B
} // B 3HaA4YEHUE KHOMKM
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analogRead (pin)

CuuTblBaeT 3HayeHWe Wu3 3ajaHHOro adanorosoro Bxoga (pin) ¢ 10-6uToBbIM
paspeweHnem. 3Ta QyHKUMA paboTaeT TOMbKO Ha aHanorosblx noprax (0-5).
PesynbsTupyloLlee uesnoe 3HayeHne HaxoanTcsa B gnanasoHe ot 0 go 1023.

value = analogRead(pin); // zapaért 'value' paBHbim 'pin'

MpumeyaHue: AHa/I0rOBbIE BbIBOAbI HE MOXOXW Ha LMJPOBbIE, U HET HEOOXOAMMOCTH
npegsaputenbHo 06baABNATL MX Kak INPUT wam OUTPUT (ecniv TOMbKO Bbl He
naaHupyeTe UCMosib30BaTh X B Ka4ecTBe LMdpPoBbIX NOpToB 14-18).

aHas10roBbIli BBOA-BbIBOA, | 27



analogWtite (pin, value)

3anucbiBaeT NceBAo-aHa/I0r0Boe 3Ha4YeHMEe, UCMOMb3YSA CXEMY C LUMPOTHO-UMMNY/IbCHO
moaynsaumen (PWM), Ha BbIXOAHOW BbIBOA, NOMEYEHHbIN Kak PWM. Ha HoBOM mopyne
Arduino ¢ ATmegal68 (328), ata doyHKuMs paboTaeT Ha BbiBOogax 3, 5, 6, 9, 10 n 11.
Crapbli mogynb Arduino ¢ ATmega8 noaaepXxuBaeT ToMbKO BbiBoAgbl 9, 10 n 11.
3HayeHne MOXeT ObITb 3a4aH0 Kak NnepeMeHHas U KoHCTaHTa B AgnanasoHe 0-255.

analogWrite(pin, value); // sanucbisaer 'value' B aHanorosblii 'pin'

3HayeHne 0 reHepupyeT ycToinumBoe HanpshkeHne O BO/bT Ha BbIXOA4E 3a4aHHOro
BblBOA4A; 3Ha4yeHue 255 reHepupyetr 5 BOMLT Ha BbIXo4e 3afaHHOro BbiBoga. [Ansa
3HauveHun mexay 0 n 255 BbiBog, 66ICTPO nepexoaut ot 0 K 5 BonbTaMm — 4yeM 60sblue
3HayeHne, TeM vaue BbiBoA B coctosaHun HIGH (5 BonbT). Hanpumep, npu 3HadyeHnn 64
BbIBOA, 6yaeT B O Tpn 4YeTBEPTU BPEMEHU, a B COCTOAHUN 5 BONLT OfHY YEeTBEPTb; Npu
3HayeHun 128 nNonoBMHY BpemMeHn 6yaeT BbiBog 6yaeT B 0, a NOA0OBUHY B 5 BO/LT; Npu
3HavyeHnn 192 yeTBepTb BpeMeEHM BbIBOA OyaeT B O 1 Tpu YeTBepTU B 5 BOSILT.

MockosbKy aTa PYHKUUA cxeMHasi (BCTPOEHHOro MOAY/s), BbiBOA, OyLeT reHepupoBaTb
YyCTOMUMBbLIA CUrHaUu1 nocne Bbi3oBa analogWrite B (hoHOBOM pexume, noka He 6ynet
cnepytoulero Bbi3oBa analogWrite (unuv Bbidoa digitalRead nnu digitalWrite Ha TOT e
BbIBOL).

MpumeyaHue: AHaNOrOBble BbIBOAbLI, HE TakMe Kak UUdpoBble, U He TpebyloT
npeaBapuTenbHOW aeknapaunn nx kak INPUT nnn OUTPUT.

Cnefyowmin npyMep YnTaeT aHa/IoroBoe 3HayeHne C BXOLHOro aHasioroBoro BbiBOAA,
KOHBepPTUpYyeT 3HavyeHue geneHmem Ha 4 v BbiBogut PWM curHan Ha PWM BbiBoA;:

int led = 10; // LED c pesnctopom Ha BbiBoAe 10
int pin = 0; // noTeHuMoMeTp Ha aHanorosom Bbisoge 0
int value; // 3HauyeHue Ons YTeHWs

void setup(){} // setup He HyxeH

void loop()
{

value = analogRead(pin); // 3apaért'value’paBHoii 'pin’
value /= 4; // xoHsepTupyet 0-1023 B 0-255
analogWrite(led, value); // BwiBogMT PWM curHan Ha LED

}
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BpeMAa N MateMaTuka

delay (ms)

lMpuvocTaHaBNMBaeT Bally nporpamMmy Ha 3ajaHHoe Bpems (B MWIIUCEKYyHAax), rae
1000 paBHO 1 cekyHae.

delay(1000); // XOém ofHy cekyHay

millis()
BosBpalaet uncno MuaIncekyHa, kak unsigned long, ¢ MOMeHTa cTapTa nporpamMmmbl B
moayne Arduino.

value = millis(); // sapaét 'value' pasHoii millis ()

MpumeyaHue: 310 umcno 6yaetr nepenonHATbCA (cbpacbiBatbCA B HOJMb), MOCIe,
npMMepHo, 9 Yacos.

min (x, y)

Bbluncnaerca MUHUMYM [OBYX 4vucen nb6oro Tnna JaHHbIX N BO3BpallaeT MeHblliee
4yuncno.

value = min(value, 100); // vcraHaBnuBaer 'value' B HAUMEHbLUEE 3
// Vvalue n 100, obecne4nsas, 4To
// OHo Hukoraa He npesbicuT 100

max (x, y)

BbluncnaeTca mMakCcUMym ABYX 4ucen nbéoro Tmna AJaHHbIX N BO3BpallaeT 6o0nbLIee
yuncno.

value = max(value, 100); // ycrtaHaenueaet 'value'B Haubonbluee u3
// value n 100, obecneunsas, 4to
// OHo Bcerga He MmeHbLe 100
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cnyvaiiHble uucna

randomSeed (seed)

YcTaHaB/MBaeT 3HA4YeHWe, WM Hayva/lbHOE YMUC/I0, B KayecTBE HayasibHOM TOUKM (OYHKLMK
random().

randomSeed(value); // 3anaért 'value' kak HauyanbHoe 3Ha4YeHue random

Mockornbky Arduino He MOXeT co3gasarb AeNCTBUTENIbHO Cly4vaiHbiX uyucen, randomSeed
NO3BO/ISIET BaM NOMECTUTb NEPEMEHHYI0, KOHCTaHTY UK Apyryto PyHKUMIO B (hyHKUMIO random,
4yTO MoMOraeT reHepupoBaTb Gonee cny4yaliHble «random» umMcna. ECTb MHOXECTBO pasHbIX
HauyaslbHbIX 4uncen, Wan YyHKUMA, KOTOpble MOryT ObiTb WCMO/b30BaHbl B 3TON (PyHKUMK,
Bkatovas millis(), wnnm paxe analogRead() Ana JTeHWs 3MEKTPUYECKMX LIYMOB 4epes
aHas10roBbIli BbIBOA,

random (max)
random (min, max)

®yHKUMa random no3BOMSIET BaM BEPHYTb MCEBAOC/MyYallHOE 4MC/10 B AuanasoHe,
3a4aHHOM 3Ha4YeHNAMN Min N max.

value = random(100, 200); // 3apaért'value' cnyyaiHbiM
// uucnom mexay 100 n 200

MpumeyaHue: Vicnonb3yiite 310 Nocsie Ucnosb3oBaHnsa PyHkUmMm randomSeed().

Cnegylowuin npumep co3gaét cnyvanHoe umcno mexagy 0 m 255 n BbiBOANT PWM
curHan Ha PWM BbIBO/, paBHblii Cly4aiiHOMY 3HAYEHUHO:

int randNumber:; // nepemeHHas Ans XpaHUEHWS CMy4YaNHOrO 3HAYEHUS]
int led = 10; // LED c pesuctopom Ha BeiBoge 10
void setup() {} // setup He HyxeH

void loop()

t randomSeed (millis()); // 3agaet millis() HayanbHbLIM Yncnom
randNumber = random(255); // cnyvaiHoe 4uncro n3 0-255
analogWrite(led, randNumber); // BwiBog PWM curHana
delay(500); // naysa B noncekyHabl
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nocnepoBatesibHbI OOMEH

Serial.begin (rate)

OTKpblBaeT nocnefoBaTefibHbIi NOPT U 3a4aéT CKOPOCTb 419 Noc/nefoBaTe/lbHOM
nepegayn AaHHbIX. TUNUYHaA CKOPOCTb OOMeHa 47151 KOMMbIOTEPHOM KOMMYHUKaUUM —
9600, x0Ta noaaep>XmuBaloTcAa U Apyrme CKOpoCTu.

void setup()

{

Serial.begin(9600); // OTKpbiBaeTcs nocnefoBaTebHbIA NopT
} // 3apaétcs ckopocTb 0bmeHa 9600

MpumeyaHune: MNMpu Ucnonb30BaHUK MNocneaoBaTeNlbHOro oomMeHa, BbiBoAabl 0 (RX) n 1
(TX) He moryT ucnonb30BaTbCHA OAHOBPEMEHHO KaK LM poBbIe.

Serial.printin (data)

MepenaéT paHHble B NocnefoBaTesibHbI  MOPT, COMNPOBOXAAasi aBTOMAaTUYECKUM
BO3BPATOM KapeTku M NepexofoM Ha HOBYH CTPOKY. KomaHga Takas e, 4To U
Serial.print(), HO nerdye gna NocneayLEero YTeHUA Ha AaHHbIX B TeEpMUHaUIE.

Serial.println(analogValue); // oTnpaenaet sHayeHne
// 'analogValue'

MpumeuyaHue: 3a panbHenwein uWHopMaunein O  pasIMuUHbIX  U3MEHEHUSX
Serial.printin() n Serial.print() o6patutecb Ha caiT Arduino.

CnefyoLwmnini NpoCcToin NpUMep YnTaeT aHas1o0roBbI BbiBOA, O 1 OTCbNAET 3TN JaHHble Ha
KOMMNbIOTEP KaXAYH CeKyHAy.

void setup()

{
Serial.begin(9600); // 3apaém ckopoctk 9600 bps
}
void loop()
{
Serial.println(analogRead(0)); // wWwném aHanoroBoe 3HauYeHUe
delay(1000); // naysa 1 cekynga
}
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yughposoli BbIX00

>—AW—}

Pin13

220R

LED

3710 6a3oBas nporpamma «hello world», ncrnonblyemas s BKAOYEHUS N BbIKHOYEHUA
yero-Hnbyab. B aTOM npumepe cBETOAMOL MOAK/IOYEH K BbiBOAY 13 M MUraeT Kaxayro
cekyHay. Pe3nuctop B gaHHOM criydae MOXET ObITb OMyLeH, MOCKO/IbKY Ha 13-M nopTty
Arduino y>ke eCTb BCTPOEHHbI pe3ncTop.

int ledPin =

13;

void setup()

{
}

pinMode(ledPin, OUTPUT);

void Lloop()

{

digitalWrite(ledPin, HIGH);
delay(1000);
digitalWrite(ledPin, LOW);
delay(1000);

//
//
//

//

//
//
//
//

LED wa ymdpposom BeiBoge 13
3anyckaeTcs OfIMH pas

ycTaHaBnueae BbiBog 13 Ha BbIXo[

3anyckaem BHOBb 1 BHOBb

Bknoyaem LED

naysa 1 cekyHga
BbIKovaem LED
naysa 1 cekyHaa
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yucghposoli 8800

+5v O—0 o~ —

Pin [ 10kR

DT0 npocTeiwas gopma BBoga C ABYMS BO3MOXHbIMU COCTOSIHUAMM: BK/IHOYEHO WK
BbIK/IIOYEHO. B npumepe cunTbiBaeTCsA MPOCTOMN nepeknoyaresib  UAnM - KHOIMKA,
NoAK/IOYEHHAA K BbiBOAY 2. Korga BblktoyaTesib 3aMKHYT, BXOAHOW BbIBOZ, YMTAETCS Kak
HIGH v BkntoyaeTt ceetoguog,.

int ledPin = 13; // BbIXoaHo# BbIBOA ANnd LED
int inPin = 2; // BxopnHoit BbIBog, (ANs switch)

void setup()

{
pinMode(ledPin, OUTPUT); // obbsensem LED kak Bbixoa
pinMode(inPin, INPUT); // obbasnsem switch kak Bxof
}
void loop()
{
if (digitalRead(inPin) == HIGH) // nposepsiem Bxon, HIGH?
{
digitalWrite(ledPin, HIGH); // Bknovaem LED
delay(1000); // naysa1 cekyHaa
digitalWrite(ledPin, LOW); // Bblknioyaem LED
delay(1000); // nayaa 1 cekyHaa
}
}
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CU/IbHOMOYHbIU BbIXO0O

+5-24v QO
1N4001

Pin [ Q\E IRF510

MHorga BO3HMKaeT HeobxoAUMOCTb B ynpasreHun 6onee, yem 40 MA ot Arduino. B
3TOM c/lyyae MOXeT wucnonb3oBartbca TpaH3uctop MOSFET pgna  kommyTtaumm
CUNBHOTOYHON Harpyskn. B cnegyrouwem npumepe MOSFET 6bICTpO BKAOYaeTcs U
BbIK/TlOYAETCA 5 pa3 B CEKYHAY.

MpumeyaHue: Cxema NnokasbiBaeT MOTOP M ANOA 3alUTbl, HO ApYr1e, He UHOYKTUBHbIE,
Harpysku MoryT BKNtouaTbCsl 6e3 anoaa.

int outPin = 5; // BbixogHoii BeiBog Ans MOSFET
void setup()
{
pinMode (outPin, OUTPUT); // 3apaém BeiBop 5 Kak BbIXOZ
}
void loop()
{
for (int 1=0; i<=5; 1++) // uukn5 pas
{
digitalWrite(outPin, HIGH); // sknoyaem MOSFET
delay(250); // nay3sa B 1/4 cekyHabl
digitalWrite(outPin, LOW); // Bbikniovaem MOSFET
delay(250); // naysa B 1/4 cekyHabl
}
delay(1000); // naysa 1 cekyHpa
}
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pwm 8bIx00

D—’W\/ 5
220R LED =

LWnpoTHo-nmnynbcHas mogynsaumsa (PWM) — 3To cnoco6 MMUTUPOBaTb aHas10roBbIn
BbIXOZ, C MOMOLLbI MMMNY/IbCHOTO CUrHasia. 3TO MOXHO MCMNOJIb30BaTb AJ/1A raleHus u
YBENNYEHUA APKOCTU cBeToguoda Wnu no3xe And YynpaBfieHUda CepBOMOTOPOM.
Cnegylowuin npumep MeAsIeEHHO yBEIMUYMBAET SAPKOCTb M racut LED, ncnonb3ys umkn
for.

int ledPin = 9; // PWM BriBog ans LED
void setup(){} // setup He HyxeH
void loop()
{
for (int 1=0; i<=255; i++) // pacTtywee 3HayeHue gn i
{
analogWrite(ledPin, 1i); / / YCTaHaBn1Baem ypoBeHb APKOCTU NS |
delay(100); // naysa 100 mC
}
for (int i=255; i>=0; i--) // cnagawuwee 3Ha4eHne And i
{
analogWrite(ledPin, 1i); / / ycTaHaBnuBaem ypoBeHb APKOCTU AN |
delay(100); // naysa 100 mC
}
}
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B8X00 ¢ NnomeHyuomMmempa

Pin

+5v O

10kPot =

Vicnonb3oBaHve MoTeHuMoMeTpa 1 OO4HOI0 M3 aHasioroBbix noptoB Arduino (aHasoro-
umdgoposoro npeobpasosatensd (ADC)) no3Bonsetr untarb aHasloroBble 3HAYeHUs B
AananasoHe 0-1023. Cnegyowmii npumep nokasbliBaeT UCNOb30BaHWe NoTeHunomeTpa
ONA ynpas/ieHvs BpemeHeM MuraHusa ceetoguopa LED.

int potPin
int ledPin

0; // BxonHOI BbIBOA ANS NOTEHLMOMETPA
13;  // ebixogHoii BiBog Anst LED

void setup()

{
pinMode(ledPin, QUTPUT); // obwvsensem ledPin kak OUTPUT

}
void loop()

{
digitalWrite(ledPin, HIGH); // Bkmoyaem LedPin
delay(analogRead(potPin)); // naysa
digitalWrite(ledPin, LOW); // Bblkniovaem LledPin
delay(analogRead(potPin)); // naysa

}
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BX00 OmM nepemMeHHO20 pe3ucmopa

+5v

Pin —

MepeMeHHble Pe3nCTopbl BKIOYAOT (POTONPUEMHMUKM, TEPMUCTOPbI, TEH30[4ATUMKN 1
T.A. [aHHbIA NpUMep MUCNONb3yeT (PYHKUUIO YTEHWUS1 aHa/IoOrOBOr0 3HAYeHus U 3aaéT
BpPeMS nay3bl. TUM YNpaB/sSETCS CKOPOCTb, C KOTOPO MEHSIETCS APKOCTb CBETOAMOAA

LED.
int ledPin = 0; // PWM BuiBop ans LED
int analogPin = 0; // nepemeHHbIit pe3ncTop Ha aHanorosoM BeiBoje 0
void setup(){} //  setup He HyXeH
void loop()
{
for (int 1=0; 1<=255; i++) // yBenuuuBawleecs s3Ha4eHNE AN |
{
analogWrite(ledPin, 1i); // ycTaHaBnuBaeMm ypoBEHL APKOCTM MO |
delay(delayVval()); // Bepém sHaueHne BpemMeHn 1 nayabl
}
for (int 1=255; i>=0; i--) // yMmeHblawLwweecs 3HaYeHWe s i
{
analogWrite(ledPin, i); // YCTaHaBNMBaeM YpoBeHb SPKOCTH MO |
delay(delayVal()); // 6epém 3HayeHue BpeMeHm 1 naysbl
}
}
int delayVal()
{
int v; // CO030aém BPEMEHHYI NEPEMEHHYH
v = analogRead(analogPin); // uurtaem aHanorosoe 3HaueHue
v /= 8; // wousepTupyem 0-1024 8 0-128
return v; // BO3BpallaeM OKOHYaTeNbHOE 3HauYeHNe
}
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cepBo B8bIBOO

+6V

Pin r SERVO
b

220R
NiobuTtenbckme cepBOMalUMHKM — 3TO Pa3HOBUAHOCTb MOJy-aBTOHOMHOIMO MOTOp-
peaykTopa, KOTOPblii MOXeT noBopaunBatbcsi Ha 180°. BCE&, 4YTO HYyXHO — 3TO

oTNpaBNATb UMMynbCbl Kaxaple 20 MC. B gaHHOM npuvmepe MUCnosib3yeTca (OyHKUuA
servoPulse gnisi noBopoTta moTtopa ot 10° o 170° n o6patHo.

int servoPin = 2; // npuBoa coeQUHEH ¢ LUhPOBLIM BLIBOAOM 2
int myAngle; // yron npusoga rpy6o 0-180
int pulseWidth; // servoPulse dyHkynu nepemeHHas

void setup()
{
pinMode (servoPin, QUTPUT); // yctaHaBnuBaem BblBoj, 2 Ha BLIXOS,

}

void servoPulse(int servoPin, int myAngle)

pulseWidth = (myAngle * 10) + 600; // onpenensem nayay

digitalWrite(servoPin, HIGH); // ycTaHaBnueaem npwBog, B high
delayMicroseconds (pulseWidth); // MuKpocekyHaHas nayaa
digitalWrite(servoPin, LOW); // ycranaenueaem npusop B low

}

void loop()

{

// npueog ctaptyet ¢ 10 rpagycos 1 noBopadmBaeTtca go 170

for (myAngle=10; myAngle<=170; myAngle++)

{
servoPulse(servoPin, myAngle); // oTtnpaensem BelBOf 1 Yron
delay(20); // obHoBnsieM LuKn

}

// npueog ctapTyeT co 170 u noBopauuBaetca go 10 rpagycoe
for (myAngle=170; myAngle>=10; myAngle--)
{
servoPulse(servoPin, myAngle); // oTnpaBnsiem BLIBOA U yron
delay(20); // oBHoBRSIEM LMKN
}
}
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