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Havano pa6otbl ¢ Arduino

CkauvanTte Arduino IDE ¢ odumumanbHoro camta (http://arduino.cc/en/Main/Software)

Ecnum y Bac Windows u Arduino IDE 13 zip-darna, yctaHoBuTE ApamBepbl M3 Manku drivers
Moakntounte Arduino K KomnbtoTepy Yepes USB

3anycTtute Arduino IDE

B «Tools — Board» BbiGepuTe MoAe/b BalleM naatbl

B «Tools — Serial Port» BbibepuTe NOpT, KyJa OHa NOAKIOHYEHA

MUwKTE Nporpammy MM 3arpyKamTte rotosbii npumep mu3 «File — Examples»

Kmute «Upload» Ha naHeIM MHCTPYMEHTOB A4 NPOLUMBKM Naatbl!

MepenpolumBaTtb NAaTy MOXKHO CKOJIbKO YroHO pas. [lporpamma coxpaHseTca nocne

obecTouymMBaHUsa NaaThl.

BHewHun Bua Arduino IDE

Arduino = O] X
File Edit Sketch Tools Help
00 F1
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Done Uploading= " :

6 byte maximum)



http://arduino.cc/en/Main/Software
http://arduino.cc/en/Main/Software

Ecau npowmBKa He ypaéTcs

MpoBepbTe, YTO:

Mnata nony4vaeT nuTaHMe, ropuT ceetoamos «ON»

JAparisepbl nog Windows ycTaHOBUIMCb KOPPEKTHO, M B AMCMETYEPE YCTPOMCTB Bbl BUAUTE
yctpomncTBo «Arduino Uno»

Bbl BbIGpany NpaBU/IbHYHO MOAE/b NIAThl U MPaBM/bHbIM NOPT (NMYHKTbI 5 1 6)

USB-kabenb ucnpaseH



JKcnepuMeHT 1. Masayok

Cnucok ,quanelii ANnA SKCnepmuMeHTa
1 nnata Arduino Uno
1 6ecnaeyHas MakeTHada naarta

1 cBeToanoa
1 pe3ncTop HoMmHasoM 220 Om

2 npoBoja «Mana-nana»

MpuHUMNManbHaA cxema

nuH 13

220 Om

CxemMa Ha MaKeTKe
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O6paTtuTe BHMMaHHue

He 3a6y,que, KaK CcoeMHEHbI pe/bCbl B 6ecrnaevyHon MakeTHor naate. Ecam Ha Ballen MakeTke

KpaCHaA 1 CHMHAA IMHMK BAOJIb AJIMHHBIX Pe/ibC NpepbiBalOTCA B cepeanHe, 3Ha4YnT NpoBOAHMK

BHYTPU MaKETKM TOXKe I'IpeprBaeTCﬂ!

Katoa («MWHyC») CBETOAMOAQ — KOPOTKAs HOXKA, UMEHHO €€ HYXKHO coeauHATb C 3emnén (GND)

He npeHe6peraiTe pe3snucTopoMm, MHave CBETOAMOS BbIMAET M3 CTPOS


http://amperka.ru/product/arduino-uno
http://amperka.ru/collection/proto
http://amperka.ru/product/led-5mm
http://amperka.ru/product/resistor
http://amperka.ru/product/wire-mm
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%B1%D1%8B%D1%81%D1%82%D1%80%D0%B0%D1%8F-%D1%81%D0%B1%D0%BE%D1%80%D0%BA%D0%B0-%D1%81%D1%85%D0%B5%D0%BC

Bbl6paTb pPEe3nNCTOP HYKHOro HOMMHa/1a MOXHO C NOMOLLbH Tab/1MLbl MAPKMPOBKM MM C MOMOLLIbIO

MYJIbTUMETpPa B PEXMME U3MEPEHUS COMPOTUBIIEHUA

Mnata Arduino nmeeT Tpu nrMHa GND, Mcnosib3ymTe Nto6oM M3 HUX

CkeTy

void setup

// HacrpamBaeMm nmuH N13 B pexmuMm BEXOIA,
// T.e. B PEXMM MCTOUHMKA HAIPSKEHIT

pinMode (13, OUTPUT) ;

void loop

// nomaém Ha mwmH 13 «BEICOKMIM CHMI'HA» (aHryi. «high»), T.e.
// Beimaém 5 BosbT. Yepesz CcBeTonmMon MHOBEXMUT TOK.
// BTO BacTaBuUT ero CBEeTUTECS

digitalWrite (13, HIGH);

// BamepxuBaeMm (aHrui. «delay») MUKPOKOHTPOJIIEP B STOM
// cocrosHmr Ha 100 MUMIIMCEKYHI

delay (100);

// nmomaém Ha nmH 13 «HM3KMI CcUT'Ha» (aHIvI. «low»), T.e.
// Bemaém 0 BOJIBT wMjM, TOYHEE, MNpPHMpaBHMBAEeM IvH 13 Kk 3emie.
// B pesysbTare CBETONMOI MNOI'aCHET

digitalWrite (13, LOW) ;

// Baummpaem B sTOM cocrosHmy Ha 900 MUILIMCEKYHI

delay (900);

// mociye «pasMopaxmuBaHMsS» loop cpasy Xe HAauYHET MCIOJHSITECS
// BHOBB, ¥ CO CTOPOHE 5TO OyHeT BHIVISHETHE TakK, OyOTO

// cBerommon umraer pasz B 100 mc + 900 mc = 1000 mc = 1 cex

nOﬂCHeHMﬂI<KOAy

Mpoueaypa setup BbINOJHAETCA OAMH pa3 NpU 3anycke MUKPOKOHTposisiepa. O6bIYHO OHa
MCNo/Ib3yeTcs A8 KOHbUIypaLmm NopToB MMKPOKOHTPOIIEPA M APYrUX HAaCTPOEK

Mocne BbINO/IHEHMSA setup 3amnycKaeTcs npouesypa loop, KOTOPAs BbINOJHAETCA B 6€CKOHEYHOM
UMKNe. MMEHHO 3TUM Mbl NMOJIb3yeMCH B AJaHHOM NpUMepe, YT06bl MaAYO0K MUra NOCTOAHHO
Mpoueaypbl setup U 1oop AOMKHbI MPUCYTCTBOBATb B JII0GOM NPOrpamMmMe (CKETYE), Aaxe ecan
BaM He HYXHO HMYErO BbIMOJIHATb B HUX — MYCTb OHWM ByAyT MyCTble, NPOCTO HE MULLUTE HUYETo

Mexay purypHbiMmM ckobkamu. Hanpumep:


http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D1%80%D0%B5%D0%B7%D0%B8%D1%81%D1%82%D0%BE%D1%80#цветовая_кодировка_резисторов

No o s wbdh=

void setup

3anoMHMTe, YTO KaxKoM OTKpbIBaKOLEN (PUIYPHOM CKOBKe { BCErja COOTBETCTBYET
3aKpbiBatowas } . OHM 0603HaYaOT FpaHMLIbl HEKOIO JIOTMYECKM 3aBEpLUEHHOr0 hparMeHTa Koja.
CneauTe 3a BJIOXKEHHOCTbIO (DUrYpHbIX CKOBOK. 15 3TOro yA06HO MOC/AE KaXKA0M OTKpPbIBaOLLEN
CKOGKM YBENMUYMBATDL OTCTYMN HA KaXKA0OM HOBOWM CTPOKE Ha OAMH CMMBOA Tabynsumu (Knasumwa Tab)
O6paLlanTe BHUMAHUE Ha ; B KOHLAX CTPOK. He cTUpaiTe ux TaMm, rae OHW eCTb, U He fo6aBnsnTe
JMWHKX. BCKope Bbl ByaeTe NOHMMATb, FAe OHWM HYXKHbI, a rae HeT.
®OyHKUMA digitalWrite (pin, value) He BO3BpalLlaeT HMKAKOrO 3HAYEHMA M MPUHUMAET [Ba
napamertpa:

o pin — HOMep UMbPOBOro NopTa, Ha KOTOPbIM Mbl OTMPaB/ISEM CUrHAN

o value — 3Ha4yeHWe, KOTOPOE Mbl OTMpaBAsAeM Ha NopT. AnA uMdpOBbIX NOPTOB 3HAYEHUEM

MOXeT ObITbHIGH (BbICOKOE, eaAnMHMLA) MM LOW (HM3KOE, HOJb)

Ecan B KayecTBe BTOPOro napamMeTpa Bbl nepegaamte GyHKUMM digitalWrite 3Ha4YeHue,
OT/IM4HOE OT HIGH,LOW, 1 MAK 0, KOMNUAATOP MOXKET He BblAaTb OWMOKY, HO CYMTATb, YTO
nepefaHo HIGH. byabTe BHMMaTEbHbI
O6part1Te BHMMaHMe, YTO MCMO/Ib30BaHHbIE HAMM KOHCTaHTbl: INPUT, OUTPUT, LOW, HIGH,

MALWYTCA 3arJiaBHbIMUA 6yKBaMl/I, MHa4e€ KOMIMUJTATOP UX HE paCno3HaeT U BblAaCT OLLII/I6Ky. Korga

K/Ilo4eBOE C/I0BO pacrno3HaHo, OHO NoACBeYMBaETCS CMHUMM LUBeToM B Arduino IDE

Bonpocbl g5 npoBepKu cebs

YTo 6yzeT, eCnu NOAKIIYMTL K 3eM/1e aHOJ CBETOAMOAA BMECTO KaTozaa?

Yto 6yaeT, ecnu NOAKIYMTL CBETOAMOA C PE3UCTOPOM 60/IbLIONO HOMMHANA (Hanpumep, 10 KOM)?
YTo 6yaeT, ecnu NoAKIYMTL cBEToAMOA 6e3 pesuctopa?

3a4yeM Hy)Ha BCTpoeHHasa PyHKUMA pinMode? Kakue napameTpbl OHa NPUHUMAET?

3a4yeM Hy)Ha BCTpoeHHasd PyHKUMA digitalWrite? Kakue napameTpbl OHa NPUHUMAET?

C NOMOLLbIO KaKOM BCTPOEHHOM (DYHKLIMM MOXKHO 3aCTaBMTb MUKPOKOHTPOJIJIEP HUYETO He AenaTb?

B KakMx eamHMUaX 3a4aeTcs AIMTENbHOCTb Nay3bl A8 3TOM hyHKUMM?

3ap,aHma AnAa CaMOCTOATEJIbHOIo peLluieHnA

Caenaite TaK, YT06bl MAasSiYOK CBETM/ICS MOJICEKYHABI, A Nay3a MeXAy BCMbIlKaMu 6bisa paBHa
OJIHOM CeKyHAe
M3MeHuTe Koa Npumepa Tak, YToObl MAasiuoK BK/IOYA/ICS HAa TPU CEKYHAbI MOC/1e 3amnycka

YCTPOMCTBA, a 3aTEM MWrasl B CTaHZAPTHOM pexume



JKCnepmMMEHT 2. MasyoK Cc HapacTatoLwen

APKOCTbIO

Cnucok ,quaneﬁ ANnA SKCnepmMeHTa
1 nnarta Arduino Uno
1 6ecnaeyHas MakeTHad naarta

1 cBeToanos
1 pe3ncTop HomMMHasioM 220 Om

2 npoBoja «Mana-nana»

Ana AoNOSHUTENBHOMO 3ajaHMA
euwe 1 ceetoauoa

ewe 1 pe3nctop HommHanom 220 Om

elle 2 nposoja

MpuHUMNManbHaA cxema

. -MOALKO NUHLI DMMEYeHHBIE MuALdoll {~)
. noddepmusarom LUMM-cuzHan

nuH =9 > AN u
220 Om \Qg

CxeMa Ha MakKkeTkKe


http://amperka.ru/product/arduino-uno
http://amperka.ru/collection/proto
http://amperka.ru/product/led-5mm
http://amperka.ru/product/resistor
http://amperka.ru/product/wire-mm
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O6paTMTe BHUMaHue

He nto6o# nopt Arduino noaaepKMBaeT LMPOTHO-MMMYJIbCHYIO MOAY/IALUMIO, €C/IU Bbl XOTUTE

pEery/iMpoBath HamnpsKeHue, BaM NoAOMAYT MUHbI, MOMEYEHHbIE CMMBOJIOM TU/bAA «~>. ANA

Arduino Uno 3710 nuHebI 3, 5, 6, 9, 10, 11

CKkeTy

// maém pasyMmMHOe MMsS Ojis nmHa N9 co CcBeTommoioM
// (amrsi. Light Emitting Diode wmm mpocTo «LED»)
// Tak HaM HE HYXHO [NOCTOSHHO BCIOMMHATE KyOa OH IOOKJIOUYEH

#define LED PIN 9

void setup ()

!
// HacrpamBaeMm MMH CO CBETOAMOIOM B PEXMM BEIXOMA,
// Kak M paHbIe

pinMode (LED PIN, OUTPUT);

void loop ()
{
// BBEIIAEM HEINOJIHOE HANPSXEHME Ha CBEeTONMOI
// (oH xe IIMM-curHas, OH xe PWM-curHas).
// MurkpokoHTpoJIep neperommuT umcso or 0 mo 255 k HanpsxeHMuo
// or 0 mo 5 B. Hampmmep, 85 — »T0 1/3 oT 255,
// m.e. 1/3 or 5 B, T7.e. 1,66 B.
analogWrite (LED PIN, 85);
// OepxuM Tarkywn SpKOCTE 250 MUIIMCEKYHI

delay (250);



http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D1%88%D0%B8%D0%BC

// Beimaém 170, Tm.e. 2/3 or 255, wnm mHemMmM ciaoBamu — 3,33 B.
// BoJjiblle HaMpsKeHMe — BEIe SIPKOCTD !
analogWrite (LED PIN, 170);

delay (250);

// Bce 5 B — MNOJIHEDNT HakaJs!
analogWrite (LED PIN, 255);
// xmémMm emé HEeMHOI'O mnepen TeM, Kak HadaTbk BCE BaHOBO

delay (250);

NoAacHeHMA K KoAy

MaeHTUDMKATOPbI NEPEMEHHDIX, KOHCTAHT, QYHKLUMM (B 3TOM Npumepe uaeHTndmKaTop LED PIN)
ABNAIOTCA OAHUM C/IOBOM (T.€. HEeNb3A co34aTb MAEHTUdUKATOp LED PIN).

NaeHTUdUKATOPbl MOTYT COCTOATb M3 IATUHCKMUX BYKB, LUMMP M CUMBOJIOB noa4vepkmBaHma . MNpu

3TOM MAEHTUMUKATOP HE MOMKET HAUYMHATLCA C UMDPbI.

PRINT // BepHO
PRINT 3D // BepHO
MY PRINT 3D // BepwHO
_PRINT 3D // BepHO
3D_PRINT // ommbka
[IEUATL 31 // ommbxa
PRINT:3D // ommbka

Peructp 6yKB B naeHTUdMKaTOpe MMeeT 3HayeHue. T.e. LED PIN, LED pin M led pin C TOYKM
3pEHUs KOMNUNATOPA — pas/InyHble MAEHTUDMKATOPDI

UaeHTUdUKATOpPbI, CO3aBaeMbIe M0JIb30BaTE/IEM, HE [OJIXKHbI COBMNAZaTh C NpeAonpeae/ieHHbIMU
naeHTMdMKaTOpamMm M CTaHAAPTHbIMM KOHCTPYKUMSAMM A3bIKA; €CM cpesa pa3paboTku noacBeTma
BBEAEHHbIN MAEHTUDUKTOP KAaKUM-IMGO LBETOM, 3aMEHWUTE €ro Ha Apyrom

AMpeKTuBa #define NPOCTO FOBOPUT KOMMUIATOPY 3aMEHMTb BCE BXOXKAEHMSA 3aaHHOMO
naeHTMdMKaTOpa Ha 3Ha4YeHWe, 3aJaHHoe noce npobena (34ecb 9), 3TU AUPEKTUBbI MOMELLAIOT B
Hayasio Koja. B KoHUe AaHHOM AUMPEKTMBbI TOYKA C 3aMATOM ; He AonyCTMMa

Ha3BaHuA MAEHTUHUKATOPOB BCErAa HYKHO JeflaTb OCMbIC/IEHHbIMM, YTOGbI NPU BO3BPALLEHWUM K
paHee HamMCaHHOMY KOy Bam OblsIo ICHO, 3a4eM HYKeH KaXKabli M3 HWUX

TaK:Ke nonesHo cHabkaTb KOJ NporpamMMbl KOMMEHTAPUAMM: B MPUMEPAX Mbl BUAMM OAHOCTPOYHbIE

KOMMEHTapUK, KOTOpble HAYMHAKTCSA C ABYX NPAMbIX CI3LLEN // U MHOTOCTPOYHbIE, 3aK/IHOYEHHbIE

mexay /* */

// OﬂHOCTpO‘{HbHZ KOMMeHTap]/HZ cigliengyerTr IiocJjie IBOMHOI'O CJIea 1O KOHIIa CTPOKM



/* MHOI'OCTPOUYHEI KOMMEHTAPMUIA

moMemaeTCcs MeXIy [apoy CJel-3Be3J0YKa ¥ 3Bes3jgourka-cjem */

KOMMEHTapun UrHopmpyroTCA KOMMUIATOPOM, 3aTO MNOJIE3HbI 1IOAAM NMPU YTEHMU OaBHO

HanMCaHHOro, a 0CO6EHHO YY}KOro, Koaa

®YHKUMA analogWrite (pin, value) He BO3BpALLAET HMKAKOrO 3HAYEHMA M NMPUHMMAET ABa
napametpa:
o pin — HOMEp MOpPTa, Ha KOTOPbIM Mbl OTMPAB/IAEM CHUIHA

o value — 3HayeHMe CKBaxXHOCTM LLIMM, KOTOpPO€ Mbl OTMNpaBJ/IAEM Ha MNOopT. OH moxeT

NPUHMMAaTb LesIouncieHHoe 3HadeHune ot 0 go 255, rae 0 — at1o 0%, a 255 — 310 100%

BOI'IpOCbI AnA NpoBepKu cebs
Kakue 13 cneayowmx MaeHTUMOUKATOPOB KOPPEKTHbI M HE BbI3OBYT OLUMOKY?
= 13pin
= MOTOR 1
" KOHTAKT CBeToIMozna
= sensor value
= leftServo
= my-var
* distance eval2
Y10 NpomsomaeT, ecim co3aaTb AMPEKTMBY #define HIGH LOW?
I'quemy Mbl HE CMOXEeM peryimnposaTtb APpKOCTb CBETOAMOA4A, NOAK/IIOYEHHOIO K NOpTYy 7?
Kakoe preAHéHHOG HanpAXeHne Mbl NoJTy4YUM Ha NnnHe 6, €CJ/I1M Bbl30BEM
bYHKUMI0O analogWrite (6, 153)7
Kakoe 3HayeHWe napamMeTpa value Hy)KHO nepeaatb MYHKUMM analogWrite, YTOObI NOAYYMTb

ycpeAHEHHOe HanpsaxeHue 2 B?

3ap,aHM$| ANnA CaMOCTOATEJIbHOIo peLluieHnA

OTKAOYMTE NUTaHUE, OTKIIYUTE CBETOAMOA OT 9-ro nopTa U nogkatumnte K 11-my. U3meHute
nporpaMMy TakK, 4Tobbl CXema CHOBa 3apaboTana

U3MeHMTe Ko nporpammbl TaK, YTOObI B TEYEHUE CEKYH/bI Ha CBETOAMO/ NOC/Ie40BaTE/IbHO
noJaBasiocb yCpegHEHHoe HanpsxeHne 0, 1,2, 3,4, 5B

BosbMuTe elle oanH cBeToAMOS, pe3ucTop Ha 220 OM M cobepUTE aHANIOTUYHYIO CXEMY Ha 3TOM Ke
MaKeTKe, NOAK/I0UYMB CBETOAMO K NMHY HOMep 3 1 gpyromy Bxoay GND, uameHuTe nporpammy
TaK, 4TO6bl CBETOAMOAbI MMIranM B NpoTMBOMAa3y: NEPBbIM BbIKIOYEH, BTOPOM FOPUT MaKCMMaJIbHO

APKO U A0 NPOTMBOMOJI0X}KHOIO COCTOAHMA


http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D1%88%D0%B8%D0%BC

JKcnepnMeHT 3. CBETUNbHMK C YNpaB/IiEMOM

APKOCTbIO

Cnucok ,quaneﬁ ANnA SKCnepmMeHTa
1 nnarta Arduino Uno
1 6ecnaeyHas MakeTHad naarta

1 cBeToanos
1 pe3ncTop HomMMHasioM 220 Om

6 NpoBOAOB «Mana-nana»

1 NOTEHUMOMETD

Ana ponosHUTENIbHOrO 3a4aHuA
ewe 1 ceetoanoa

ewe 1 pe3nctop HomMmMHanom 220 Om

elle 2 nposoja

MpuHuMNHManbHaa cxema

nuH AD

ED A D|\
220 Om \



http://amperka.ru/product/arduino-uno
http://amperka.ru/collection/proto
http://amperka.ru/product/led-5mm
http://amperka.ru/product/resistor
http://amperka.ru/product/wire-mm
http://amperka.ru/product/potentiometer

CxemMa Ha MaKeTKe
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O6paTuvTe BHMMaHHe

MbI MOAKNYMAM «3EMJTH0> CBETOAMOAA M NEPEMEHHOMO pe3mcTopa (MOTEHLUMOMETPA) K AJIMHHOM
pesbce «-» MAKETHOM NAaThbl, U yKe ee coeanHuAn ¢ BxogoM GND MUKpoKoHTpoasiepa. Takum
06pasoM Mbl MCMOJIb30BaJIM MEHbLLE BXOA0B M OT MAKETKM K KOHTPOJIIEPY TAHETCS MEHbLUE
npoBOAOB.

MoAanucK «+» K «-» HA MaKETKe He 0653bIBalOT BaC MCMO/1b30BaTb MX CTPOro A4 NMTaHMA, NPOCTO
Yallle BCEro OHM MCMOJIb3YHTCA MMEHHO TaK M MapKMpPOBKa HamM NomoraeT

He BaXkHO, KaKaa M3 KparHMX HOMKEK NOTEHLUMOMETPa ByAeT NoAKaYeHa K 5 B, a kakaa kK GND,
NMOMEHSIETCA TONIbKO HanpaB/eHME, B KOTOPOM HYXXHO KPYTUTb PYYKY A5 YBEMYEHUA HAMNPAKEHUS.
3anoMHMTE, YTO CMIHAJ Mbl CYMTLIBAEM CO CPeAHEMN HOXKM

Jlna cuMTbIBAHMSA aHA/IOrOBOMO CUrHaNa, NPMHUMAIOLLIETO LLUMPOKUI CMIEKTP 3HAYEHUM, a He npocTo 0
unn 1, Kak umMdpoBoM, NOAXOAAT TOJIbKO NOPThbl, MOMEYEHHbIE Ha naaTe Kak «<ANALOG IN» u

NPOHYMepOoBaHHbIe ¢ npedurkcom A. Ana Arduino Uno — a3t1o AQ-A5.

CKkeTy

// maém pasyMHEIE MMEHAa IJIS [MHOB CO CBETOOMOIOM

// ¥ HOTeHIMOMETPOM (aHIVI potentiometer umam HOPOCTO «POt»)
#define LED PIN 9

#define POT PIN A0

void setup

// mMH CO CBETOOMOIOM — BEIXOIX, KAK M PAaHBIE. . .

pinMode (LED PIN, OUTPUT) ;



// ...a BOT OMH C HNOTEHIMOMETPOM IOJDKEH OBITE BXOIOM
// (aHru. «inputx»): MEl XOTHM CUMTEIBATE HANPSXKCHUE,
// BEDaBaeMoe MM

pinMode (POT PIN, INPUT);

void loop ()

{
// BasBiseM, 4yTO masiee Mel 6yOeM MCHOOJIL30BATE 2 [IEPEMEHHEE C
// mMmeHamy rotation m brightness, M 4YTO XpPAaHUTE B HUX OyIeMm
// nesple umcisa (aHIvI. «integerx», COKpamEHHO HNPOCTO «inty»)

int rotation, brightness;

// cumrEBaeM B rotation HampspkeHMe C HOTEHIIMOMeTPa :
// MUKPOKOHTpOJIIEp BRmacT umcjgo or 0 mo 1023
// HNPONOPLMOHAJIEHOE YIJIy IOBOPOTAa PYYKM

rotation = analogRead (POT_ PIN) ;

// B brightness zammceiBaeM NOJIyYeHHOE paHee 3HadeHue rotation
// menéHHOe Ha 4. [OCKOJIBEKY B MNEPEMEHHBEX MBI [HOXEJIAJ XPAaHUTD

// LeJjiple 3HavyeHus, OpoOHAas 4YacTb OT IeJieHus OyneT oOTOpOomeHa .

// B mrore Mel HojyumM Iejjoe umcjo or 0 mo 255

brightness = rotation / 4;

// BEDaéMm pesysbTaT Ha CBETOOMOIL

analogWrite (LED PIN, brightness);

NoAacHeHMA K Koay

C noMoLLblo AMPEKTMBBI #define Mbl CKa3ain KOMNUAATOPY 3aMEHATb

naeHTMdmKaTop POT PIN Ha A0 — HOMEP aHa/I0roBoro Bxoja. Bbl MoxeTe BCTpeTUTb Koj, rae
o6palleHue K aHaloroBoMy nopTy 6yaeT no Homepy 6e3 nHaekca A. Takoi Koa 6yaeTt paboTaTb, HO

BO M36eXKaHMe NyTaHMLbl C LM(POBbIMM NOPTaMM MCMOb3YMTE MHAEKC.
MepeMeHHbIM NPUHATO JaBaTb Ha3BaHMA, HAYMHAKOLMECA CO CTPOYHOM BYKBbI.

YT06bI MCNO/Ib30BaTb NEPEMEHHYI0, HEOBX0AUMO €€ 06bABUTL, YTO Mbl U A€NAaEM MHCTPYKLMEN:

int rotation, brightness;

Ans 06bABNEHMSA NepeMEHHOM HEOBX0AMMO YKasaTb ee TWN, 34ecb — int (OT aHr/. integer) —

LeN04YMCAeHHOe 3Ha4YeHe B AManasoHe oT -32 768 po 32 767, ¢ gpyruMm TMNamMM Mbl

NO3HaKOMMMCA nosaHee




MepeMeHHble 0AHOro TUMa MOXKHO 06BABUTL B OAHOM MHCTPYKLMM, NEPEUUCIMB MX Yepes 3anATyio,
4YTO Mbl U cAeNnam

®OyHKUMA analogRead (pinA) BO3BpaLLaeT LENOYMCIEHHOE 3HaYeHMe B agnanasoHe ot 0 go 1023,
MPOMOPLMOHA/IbHOE HaMpSAXKEHUIO, MOAAHHOMY Ha aHAJIOrOBbIM BX0OZ, HOMEP KOTOPOro Mbl Nepejaem
dYHKUMM B KayecTBe napameTpa pinA

O6paTtuTe BHUMAHME, KaK Mbl MOMYYMSIM 3HAYEHUE, BO3BpaLLeHHoe DYHKUMEN analogRead () : Mbl
NPOCTO NOMECTM/IM €ro B NEPEMEHHYI0 rotation C MOMOLbIO OnepaTopa NpMcBamMBaHmA =,
KOTOpbIM 3anMCbiBAeT TO, YTO HAXOAUTCA CrpaBa OT HEro B TY NEPEMEHHYI0, KOTOPas CTOMT C/ieBa
Bonpocbl ans npoBepKu cebs

MoxKeM 1 Mbl NPU COOPKE CXEMbI MOAKIYNTL CBETOAMOA M MOTEHLMOMETP HAMPAMYH K pasHbIM
Bxogam GND MMKpoKkoHTponnepa?

B KaKyl CTOPOHY HY}KHO KpYTUTb NEPEMEHHbIM PE3UCTOP A/sl YBEJIMYEHUS APKOCTU CBETOAMOAA?
YT0 ByzeT, ecm cTepeTb M3 Nporpammbl CTPOUKY pinMode (LED PIN, OUTPUT)?

CTPOYKY pinMode (POT PIN, INPUT)?

3ayeM Mbl A€M 3HaYeHUe, NoayYeHHOe C aHa/IoroBOro BXxoAa nepej Tem, Kak 3aZatb ApKOCTb

cBeToamoaa? vto byaeT, ecam 3TOoro He caenatb?

3a,anma ANnA CaMOCTOATEJIbHOIo peLlueHunA

OTK/II0YMTE NMTaHME NAATbI, NOAK/IYUTE K NOPTY 5 elle oauH CBETOAMOA. M3MEHUTE KOoJ TakMM

06pa3om, 4To6bl BTOPOM CBETOAMOA CBETUACA Ha 1/8 OT APKOCTM NEepBoro



JKcnepuMeHT 4. TepMeHBOKC

Cnucok ,quaneﬁ ANnA SKCnepmuMeHTa
1 nnata Arduino Uno
1 6ecnaeyHas MakeTHada naarta

1 nbe3onuLianKka
6 NpoBOAOB «Mana-nana»

1 pe3ncTtop HommHasioM 10 KOM

1 doTopesucTop

MpuHUMNManbHaA cxema

10 kO
5V AAN {nuu A0| | num 3>—
'
- |
CxeMa Ha MaKeTKe
bhz oo, gsbe
Eﬁmﬁwui EEE‘EEE& EEEQEE‘-‘:EO"W M= @ T



http://amperka.ru/product/arduino-uno
http://amperka.ru/collection/proto
http://amperka.ru/product/piezo-buzzer
http://amperka.ru/product/wire-mm
http://amperka.ru/product/resistor
http://amperka.ru/product/ldr

O6paTnTe BHMMaHHE

B faHHOM CXxeme Mbl UCMOJIb3yeM PE3UCTOP HOBOrO HOMMHAA, MOCMOTPUTE Tab/IMLY MAapKMPOBKM,

4TO6bl HAMTU pe3ancTop Ha 10 KOM MK BOCNO/Ib3YUTECH MYJIbLTUMETPOM
MonapHocTb poTOpe3ncTopa, Kak U 06bIYHOr0 pe3ncTopa, He UrpaeT posu. Ero MoxHo
yCTaHaB/IMBaTb J1060M CTOPOHOM

B naHHOM yrnpaxHeHWn Mbl co6|4paeM I'IpOCTOl‘;i BapMaHT CXeéMbl BK/IIO4YEHMA Nbe30ANHaMUKa

MonApHOCTb NbE30MMLLANIKM POSIM HE UrpaeT: Bbl MOXKETE NMOAK/YATb H06YI0 M3 ee HOXEK K
3emsie, NoBYI0 K NOPTY MMKPOKOHTpPOJ/IEpa

Ha Arduino Uno ncnonb3oBaHWe pyHKUMM tone MeluaeT Mcnosb3oBaHuio LM Ha 3-M 1 11-M
nopTax. 3aTo MOXKHO MOAK/OUYNTL €€ K OAHOMY M3 HUX

BCNOMHMTE KaK YCTPOEH Ae/nTe b HanpsxKeHMs: (hoTope3ncTop nomMelaeTcs B nosuumio R2 —

MEeXJy aHa/IoroBbiM BXOAOM M 3eM/iei. TaK Mbl MOJlyYaeM pe3UCTUBHbINM (DOTOCEHCOP.

CKkeTy

// maéMm mMeHa OJid NMHOB C [Nbe30NMIIajiKoM (aHrvyi. buzzer) wm dpoTo-
// pesmcropoMm (aHru. Light Dependent Resistor mum npocro LDR)
#define BUZZER PIN 3

#define LDR _PIN A0

void setup

// OMH C MNbE3O0NMIJAJIKON — BEXOI. ..

pinMode (BUZZER PIN, OUTPUT);

// ...a BCe OCTaJIbHEIE [MHE ABJSKOTCS BXOLAMM M3HAYAJIBHO,
// BCakwi pas Opy Hojade MOUTAHUS Wiy COpoce MUKPOKOHTPOJIIEPA .
// HosToMy, Ha caMoM Lejie, HaM COBEPIEHHO HeOO6sS3aTeJIbHO

// HacrpamBaTs LDR PIN B pexmM BXoda: OH M TakK MM SIBJISETCS

void loop
int val, frequency;

// CcuMTEBaeM YPOBEHB OCBEIEHHOCTM TAaK Xe&, KakK IS
// moreHimomMerpa: B Bume 3HaveHus or 0 mo 1023.

val = analogRead (LDR PIN) ;

// paccumMThRBaeM YacTOTy S3BYUYAHMS NOMIAJKM B IT'eplax (HOTy),
// MCHOJBE3ysS QYHKIMIO HNPOEeKIMy (aHrui. map). OHa oTobpaxaer
// BHaYeHMe M3 ONHOT'O AMAaNas30Ha Ha IOPyTOM, CTPOS HPOMIOPLIML.
// B mamem cisyuae [0; 1023] -> [3500; 4500]. Tax MBl IIOJYYMM
// wvacrtory or 3,5 mo 4,5 xIIi.

frequency = map(val, 0, 1023, 3500, 4500);


http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D1%80%D0%B5%D0%B7%D0%B8%D1%81%D1%82%D0%BE%D1%80#цветовая_кодировка_резисторов
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BF%D1%8C%D0%B5%D0%B7%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%B4%D0%B5%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C-%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F

// BacraBjigeM OMH C OUIAJIKOM «BUOPUPOBATE», T.&. 3BYydYaTh

// (aHrui. tone) Ha 3amaHHOM yacrore 20 MUMIIMCEKYHI. Ilpu

// caenyommx npoxomax loop, tone OynerT BEIBBAH CHOBA M CHOBA,
// M Ha mejie Mpel yCJIBIIMM HENPEPEBBHE 3BYK TOHAJBHOCTBI, KOTOPAS
// BaBHCHUT OT KOJMYECTBA CBETa, [oHamanmero Ha (GpoTopes3mcTop

tone (BUZZER PIN, frequency, 20);

NoAacHeHMA K Koay
®OyHKUMA map (value, fromLow, fromHigh, toLow, toHigh) BO3BpalaeT Le/IoYMCIeHHoe
3Ha4YeHMe M3 MHTepBasa [toLow, toHigh], KOTOpoe SIBNSAETCS NPONOpPLMOHA/IbHBIM O0TOGPaXKEHUEM
COZlEPXMMOro valueMs MHTepBana [fromLow, fromHigh]
BepxHue rpaHmupbl map He 06A3aTe/IbHO LO/IKHbI ObITb 60/IbLIE HUMKHUX M MOTYT ObiTb
oTpuuatenbHbiMK. K npumepy, 3HaveHne 13 uHTepsana [1, 10] MOXKHO 0TOGPa3nTb B MHTEPBa
[10,-5]
Ecnv npu BbIYMCIEHMM 3HAYEHMA map 06pa3yeTcA ApobHOe 3HayYeHue, OHO ByaeT OTOPOLIEHO, a He
OKpYrneHo
®OyHKUMA mapHe 6yAeT oTopacbiBaTb 3Ha4YEHUA 3a NpeJeslaMM yKa3aHHbIX AMana3oHoB, a TaKKe
mMacltabupyeT Mx Mo 3aZaHHOMY NpaBuy.
Ecnu BaM Hy>KHO OrpaHMUYMTb MHOXKECTBO JOMYCTUMbIX 3HAYEHMM, UCMOJIb3yHTE
dYHKUMIO constrain (value, from, to), KOTOpas BEpHET:

o value, €C/M 3TO 3HAYEHUE NONaZaeT B AManasoH [from, to]

o from, €C/iM value MEHbLUE HEro

o to,ecam value 60/blle HEFO
®yHKUMA tone (pin, frequency, duration) 3acTaBffeT Nbe30MNMLLAJNKY, MOAKIOYEHHYIO K
nopTy pin, M34aBaTb 3BYK BbICOTOM frequency repl Ha NPOTSXKEeHWM duration MUAIMCEKYH]
MapaMeTp duration He SBNSETCA 06s3aTeNbHbIM. EC/IM ero He nepeaaTb, 3BYK BKIOUYMTCA
HaBcerza. YTo6bl ero BbIK/OUYUTb, BaM NOHAZA06MTCA YHKUMSA noTone (pin) . EM HyXHO nepeaaTtb
HOMEp MNopTa C MULLAJIKOM, KOTOPYH HY}KHO BbIK/IOYMTb
OAHOBPEMEHHO MOXKHO YNpaB/IATb TOJIbKO OAHOM MMLIANKOW. ECM Bo Bpems 3ByYaHMs
BbI3BaTb tone ANA APYroro nopTa, HUYero He Npom3onaerT.

Bbi30B tone A/1a yXKe 3By4allero nopta 06HOBUT YacTOTY U A/IMTENIbHOCTb 3BYYaHMA

Bonpocbl Ana npoBepKu cebs

Kaknm conpotuBneHnem fonmkeH obnagatb GOTOpesncTop, YTobbl Ha aHa/IoroBbIM BXOA 6bl10
nofaHo HanpsxeHue 1 B?

Moxkem M Mbl peryimpoBaTb APKOCTb CBETOAMOAA, MOAK/IIOYEHHOMO K 11-My NOpTy, BO BpemA

3BYYaHMA Nbe3onuLLankm?



Y710 M3MEHUTCA B paboTe TePMEHBOKCA, €C/IM 3aMeHMTb pe3ncTop Ha 10 KOM pe3ncTtopom Ha 100
KOM? MonpobyiTe OTBETUTL 6E3 SKCNEPUMEHTA. 3aTEM OTKJIYMTE NUTAHUE, 3aMEHUTE PE3UCTOP U
npoBepbTE.

KakoB 6yaeT pe3yabTaT Bbl30Ba map (30,0, 90, 90, -90) ?

Kak 6yzeT paboTaTb Bbl30B tone 6€3 YKa3aHWA A/IMTE/IbHOCTU 3BYYaHMA?

Mo3KHO N1 YCTPOUTL NONMGOHMYECKOE 3BYHYaHUE C MOMOLLbI0 (DYHKUMKM tone?

3apaHuAa ANA CaMOCTOATE/IbHOrO peLleHuUs

Y6epuTe M3 NporpaMMbl YTEHME JaTyMKa OCBELLEHHOCTU M MPONMLLMTE a3byKoM Mop3e no3blBHOM
SOS: TpU TOYKM, TpU TUPE, TPU TOUKM

M3meHUTe Kog Nporpammbl Tak, YTOObI C NaleHNMEM OCBELLEHHOCTHM 3BYK CTAHOBMJICA HMKE
(Hanpumep, nagan ot 5 Kl'y ao 2,5 Kly)

M3meHUTe Ko nporpamMMbl Tak, YTOObl 3BYK TEPMEHBOKCA pa3ZaBasica He HenpepbiBHO, a 10 pa3 B

CEKYHAY C Pa3/IMYMMbIMM May3amMu



JKcnepmMeHT 5. HouyHOM CBETUNBHUK

CnUCoK getanen ANA 3KCNepuMeHTa
1 nnata Arduino Uno

1 6ecrnaeyHas MakeTHasa nJiara

1 cBeTOAMO

1 doTopesunctop
1 pe3ncTop HomMmMHasioM 220 Om

1 pe3ncTtop HommHasioM 10 KOM

1 NepeMeHHbIN pe3ncTop (MOTEHLMOMETD)

10 NpoBOZOB «MNana-nana»

Ana aonosHUTENbHOMo 3a4aHuA
ewe 1 ceetoanoa
ewe 1 pe3nctop HoMmMHanom 220 Om

elle 2 npoBoja

anHLIMI'IMaﬂbHaFI cXeMa

nuds AT

nuH 13

220 Om



http://amperka.ru/product/arduino-uno
http://amperka.ru/collection/proto
http://amperka.ru/product/led-5mm
http://amperka.ru/product/ldr
http://amperka.ru/product/resistor
http://amperka.ru/product/resistor
http://amperka.ru/product/potentiometer
http://amperka.ru/product/wire-mm

CxemMa Ha MaKeTKe
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O6paTtute BHMMaHHue

B 3TOM 3KCNEepUMEHTE Mbl yCTaHaBAMBAEM (DOTOPE3UCTOP MEKAY MUTAHMEM M aHAJIOrOBbIM BXOAOM,

T.€. B No3uumio R1 B cxeme genmrensa HanpaxeHma. T0 Ham HYXKHO A8 Toro, 4tobbl Npu

YMEHbLUIEHNN OCBELWEHHOCTU MbI MOJy4aJIt MeHblLLEee HalnpAxeHME Ha aHa/IoroBOM BXoJeE.

nOCTapaﬁTer pa3MeCTUTb KOMIMOHEHTHI Tak, 4YTOObI CBETOAMOA He 3acBeYMBal d)OTOpe3l/ICTOp.

CkeTty
#define LED PIN 13
#define LDR PIN A0
#define POT PIN Al

void setup

pinMode (LED PIN, OUTPUT) ;

void loop

// cumMTERBaeM ypOBEHEB OCBemEHHOCTM. Kcrarwu, OOGBIBIISTEH
// MepeMeHHyl 1 MNPHUCBAMBATE €1 3HAUEHME MOXHO paszoM

int lightness = analogRead (LDR_PIN) ;

// CUMTEIBAEeM 3HA4YeHre C IIOTeHImoMeTpa, KOTOPEBEM Mbl peryJjipyeM

// IIOPOI'OBOE 3BHAYCHMe MeXny Yy CJIOBHBIMM TEMHOTOMN M CBETOM


http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%B4%D0%B5%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C-%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F

int threshold = analogRead (POT_PIN) ;

// OBBABJIIEM JIOTMUECKYK INePEeMeHHYK M Has3HadaeM el 3HAUYeHUe

// «TeMHO JiM cemyac». JIorMUyecKre NepEeMEeHHEE, B OTJIMYME OT

// LeJIOUMCIIEHHEIX, MOI'YT COHNEPXATh JIMIE OIHO M3 IBYX SBHAUESHMMI:
// wmcTuHY (aHIvi. true) wau Jioxk (aHrvi. false). Takue SHAYEHMUS
// emé HaspBawT OyJeBeMM (aHIJI. boolean) .

boolean tooDark = (lightness < threshold);

// MCHOJIE3yeM BEeTBJIEHME MNPOIPAMMEI: [POLECCOP MCIOJHUT ONUH U3
// OByx OJOKOB KOHa B 3aBUCHUMOCTM OT MUCIIOJHEHMUS yCJIOBUS.
// Ecmamu (aHIvi. «1f») CJIMIIKOM TEMHO. ..
tooDark
// ...BKJIOYAEeM OCBEeIeHMEe

digitalWrite (LED PIN, HIGH);

// ... .MHaQye CBEeT HEe HYXEH BEIKJIRYaeM €10

digitalWrite (LED PIN, LOW);

MNoAcHeHna K KoAay

MbI MCMoNb3yeM HOBbIM TUN NEPEMEHHBIX — boolean, KOTOPbIE XPaHAT TOJIbKO

3HavyeHMA true (MCTUHA, 1) AU false (N0Xb, 0). ITU 3HAYEHMA ABNAIOTCA pe3y/bTaToM
BbIYMC/IEHMS NIOTMYECKMX BbIPAXKEHUI. B JaHHOM MpMMepe NorMyeckoe BblpaxkeHue —

310 lightness < threshold. Ha yenoBeYeCcKoM fi3blKe 3TO 3BYUMT KaK: «OCBELLEHHOCTb HMXKE
MOPOroBOro ypoBHA». Takoe BbiCKa3blBaHME OYAET UCTMHHBIM, KOrA4a OCBELLEHHOCTb HUXKE
MOPOroBoro YpoBHA. MUKPOKOHTPOI/IEP MOXKET CPaBHWUTb 3HaYEHMA

nepemMeHHbIX 1ightness Mthreshold, KOTOpble, B CBOK O4Yepesb, ABNATCA pe3y/ibTaTamu
U3MEPEHWUM, U BbIMUCINTD UCTUHHOCTb JIOTMYECKOr O BblpaXKeHMs.

MbI B351M 3TO IOrMYECKOe BblpaXKeHME B CKOBGKM TOJIbKO AN1A HarnagHOCTU. Becerga nyywe nucatb
ymTabenbHbIM KoA. B apyrux cnyyasax CKO6KM MOTYT B/IMATb Ha NOPAAOK AEMCTBUM, KaK B 06bIYHOM
apudmeTHke.

B Hawem aKkcnepmMMeHTe nornyeckoe BblparkeHue byaeT UCTMHHBIM, Koraa

3HayeHWe lightness MeHbLUE 3HAYEHMA threshold, MOTOMY YTO Mbl MCMOJIb30Ba/IM ONEpaTop <.
Mbl MO*KeM MCMoNb30BaTb OMepaTopbl >,<=, >=, ==, |=_KOTOpble 3HayaT «60/iblle>, «<MeHbLLe
W paBHO», «BOJbLLE M/IM PAaBHO», «PaBHO», «HE PaBHO» COOTBETCTBEHHO.

ByabTe 0CO6EHHO BHMMATE/IbHbI C JIOFMYECKMM ONEPATOPOM == U He MyTaMTe ero C onepaTopom
npucBavBaHusA=. B nepBoM cilyyae Mbl CpaBHMBAEM 3HAYEHMSA BbIPAXKEHUIA M MOJTyYaEM JIOFMYECKoe

3HayeHue (MCTMHA MM JIOXKb), a BO BTOPOM CJly4ae NpMCBauMBAEM JIEBOMY OMepaHzy 3HayeHue



npaBoro. KoMnmaaTop He 3HaeT HaluX HAMEPEHUM M OLUMBKY He BbIAACT, @ Mbl MOXKEM HEYasHHO
U3MEHWUTb 3HAYEHME KaKOM-HUBYAb NEPEMEHHOM M 3aTEM JJOJITO Pa3biCKMBATH OLUMGKY.

YCnoBHbIM onepaTtop if («eCamn») — OAMH U3 KNIKOYEBbIX B 6O/IbLUIMHCTBE A3bIKOB
nporpammmpoBaHusa. C ero NoMOLLbIO Mbl MOXEM BbIMOJIHATb He TOJIbKO EeCTKO 3aJjaHHYH0
nocaeA0BaTe/IbHOCTb AEMCTBUM, HO MPUHUMATD PELLEHUS, MO KaKOM BETBU aNirOpUTMa MATH, B
3aBMCMMOCTM OT HEKMX YCJIOBUM.

Y Norn4eckoro BblpaxkeHMA lightness < threshold eCTb 3Ha4YeHWe: true MU false. Mbl
BbIYMC/INAN €70 U MOMECTMUIU B ByNIeBY NEPeMEHHYI0 tooDark («C/MWKOM TEMHO»). Takum
06pa3oM Mbl Kak 6bl FOBOPMM «EC/IN C/IULLKOM TEMHO, TO BKJIIOYMTb CBETOAMOA>

C TakuM e ycnexom Mbl MOr /i1 Bbl CKa3aTb «E€C/IM OCBELLEHHOCTb MEHbLLE MOPOroBOro YpoBHSA, TO

BK/IIOYUTb CBETOAMOA>, T.€. NEpeAaTb B if BCé normyeckoe BblpaKeHHe:

lightness < threshold
/7

3a yC/IOBHbIM OMEpPaToOpoM 1f 06s3aTeNbHO ceayeT 610K KoAa, KOTOPbIM BbIMOJIHAETCA B C/lyyae
UCTMHHOCTM JIOTMYECKOT 0 BbipaykeHMsA. He 3ab6biBaiTe npo 06e (purypHble CKO6KMU { } !
Ecnm B cnyvyae MCTMHHOCTM BbIPAXKEHMA HaM HY}KHO BbIMOIHUTb TOJIbKO OOHY MHCTPYKLMIO, ee

MOXHO HanucaTb cpa3sy nocse if (..) 6e3 d)l/IprHbIX CKOGOK:

lightness < threshold
digitalWrite (LED PIN, HIGH);

OnepaTtop if MOXeT 6biTb paclUMPEH KOHCTPYKUMEN else («MHaye»). bnok Koga nam
€MHCTBEHHAA MHCTPYKLMSA, CNeayowmii 3a Hel, 6yeT BbiMOJIHEH TOIbKO eC/IM JIorMyecKkoe
BblpaykeHWe B if MMeET 3HayeHue false, «10XKb>. [paBuna, Kacawwwmecs GUrypHbiX CKOGOK,

Takue e. B Hawem JKCNEPUMEHTE Mbl Hanncaan «ecJi CJIMLIKOM TeMHO, BKJ1IOYMTb CBETOAMNO,

MHa4e BbIK/IOYNTb CBETOAMO > .

Bonpocbl Ana npoBepKu cebs

Ecam Mbl yCTaHOBMM (hOTOPE3UCTOP MEXKIY aHa/IorOBbiM BXOAOM U 3€M/IEN, Hallle YCTPOMCTBO 6yaeT
paboTatb HA06OPOT: CBETOAMOZ BYAET BKIOYATLCA NPU YBEMYEHMM KOMYeCTBa cBeTa. Mouemy?
Kakol pe3ynbTaTt paboTbl YCTPOMCTBA Mbl MOJTYYMM, €C/IM CBET OT CBETOAMOAa byAeT najaThb Ha

doTtopesucrtop?



© N o u

Ecnv Mbl Bce e ycTaHoBWAM (DOTOPE3MCTOP TaK, Kak CKa3aHo B NpeablayliemM Bonpoce, Kak Ham
HYXHO M3MEHMTb MPOrpamMy, YTo6bl YCTPOMCTBO paboTaso BEPHO?

JonycTmMm, y Hac eCcTb Ko if (ycrnosue) {meiicTsme; }. B Kakux caydasax oyget

BbIMNO/IHEHO meiicTayEe?

MpyY KakuX 3HAYEHUSAX y BblparkeHMe x + y > 0 OyAeT UCTUHHBbIM, eCn x > 07

06sA3aTeNbHO M yKa3biBaTb, KaKMe MHCTPYKLMM BbIMOHATL, €C/U YCA0BUE B onepatope if JIOXKHO?
YeMm oT/M4aeTcA onepatop == OT onepaTopa =?

Ecnu Mbl UCNOJIb3yeM KOHCTPYKUMIO if (ycioBue) mevicrBuel; else memcrBuel; , MOXET

M 6bITb CMTYaLUMs, KOrJa HM OAHO M3 AEMCTBMIM HE BbINOJAHUTCA? Movemy?

3apaHuA ANA CaMOCTOATE/IbHOrO pelleHus

MepenuwuTe nporpammy 6€3 UCnosib30BaHMsA NEPEMEHHOM tooDark C COXpaHeHMeM yHKLMoHaNa
yCTPOMCTBaA.

Jlo6aBbTe B cxeMy elle oaMH cBeToamos. JononHuTe nporpammy Tak, 4Tobbl NpM NajeHmu
OCBELLEHHOCTU HMKE MOPOroBOro 3HaYEHMS BK/IOYANICA OAMH CBETOAMOZ, a NpW NaseHum
OCBELLEHHOCTU HWKE MOJIOBUHbI OT MOPOrOBOr0 3HAYEHWUA BKJIOYA/IMCh 06a CBETOAMOAA.

M3MeHUTEe CXeMy M NPOrpamMy TaK, YTO6bl CBETOAMOAbI BK/IOYAIMC NO MPEXHEMY NPUHLMMY, HO

CBETUJIUCb TEM CHUJIbHEE, YEM MEHbLUE CBETa NaJaeT Ha CI)OTOpe3l4CTOp.



JKcnepuMeHT 6. Myabcap

CnUcoK aeTtanen AnA 3KCnepuMeHTa

1 nnata Arduino Uno

1 6ecnaeyvHasl MaKeTHasa naaTa

1 6MNONAPHbIM TPaH3UCTOP

1 cBeTOAMOAHAA LWKana
1 pe3ncTop HoMMHasIoM 1 KOM
10 pe3uncTopoB HoOMMHasIOM 220 Om

13 NpoBOZOB «MNana-nana»

MpuHUMNManbHaA cxema
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http://amperka.ru/product/arduino-uno
http://amperka.ru/collection/proto
http://amperka.ru/product/bipolar-transistor
http://amperka.ru/product/bar-led
http://amperka.ru/product/resistor
http://amperka.ru/product/resistor
http://amperka.ru/product/wire-mm

O6paT1MTe BHUMaHUE

CBeToAMOAHasA LWKasla — 3TO HECKOJIbKO CBETOAMOAOB B OAHOM Kopryce. Ham Hy:KHO 4ToObI
MUTaHME LU0 K MX aHOZAM, a KaToZbl HanpaBAAaMCh K 3eme. CKopee BCcero Ha BalleM WKanie
aHoAbl HAXOAATCA CO CTOPOHbI MapKMPOBKM. ECaM LWKana He CBETUTCA, KOraa A0/IKHA, NONpobyrTe
nepeBepHyThb ee.
basa 61MnonspHOro TpaH3UCTOpa — 3TO €ro CPeAHAsA HOXKa. EC/iM noBepHyTb TPaH3MCTOP NJI0CKOM
CTOPOHOM K cebe, HOXXKaMM BHM3, TO JIeBas HOXKKa 3TO KOJIJIEKTOP, a NpaBasi — SMUTTEP.
Ecnu a1y cxeMy cobpaTb 6€3 pe3ucTopa mexay 6a3om TpaHaucTopa M noptom Arduino, Mbl
NpaKkTUYECKM YCTPOMM KOPOTKOE 3aMblKaHWe MopTa Ha 3emsto. PaHo Mau no3gHo 3To BbiBeeT M3
CTPOA TPaH3UCTOP MM HOXKY MUKPOKOHTpO/IIEpa.
3ayeM 3aecb BOOGLLEe TpaH3UCTOp? be3 Hero Takoe KOJIMYeCcTBO CBETOAMOAOB ByAeT NoTpe6naTb
60/IbLLEe TOKA, Yem 40 MA, KOTOpble MOXKET cebe No3BOMTb LUMMPOBOM MUH NaTbl. 103TOMY Mbl
6epem nNuTaHue M3 nopta 5V, paccumMTaHHOro Ha ToKk Ao 500 MA, a Ha uMdpoBOM NOPT CTaBMM
TPaH3MCTOp, YTOObI C MOMOLLbIO MasIoro TOKa YNpaBaATb GOJbLUMM.
B naHHOM cnyyae Mbl BKIOUMAM 10 CBETOAMOAO0B NapasinesibHO, KaxAabli Yepes oTAe/bHbIM
pe3ncTop. BkaoyaTb MX Yepes oauH Pe3nCTop HEMPABM/IbHO: Jaxe CBETOAMOAbI M3 OAHOM NapTuM
UMEIT MMHMMaJIbHbIM Pa3bpoc BOJIbT-aMMNEPHbIX XapaKTEPUCTUK, BCIEACTBMUE YETO OHM:

o CBeTUAKCH 6bl C Pa3/IMYHOM APKOCTbIO

o W3-3a MMHMMaNbHOM pa3HULibl BO BPEMEHM BKIOYEHUS, 60/bLIMM TOK, NPOLLEALINI Yepes

nepBbI BKIYMBLUMICA CBETOAMOA, MOT 6bl BbIBECTM €r0 M3 CTPOosA. M TaK Mo LenoyKe.

CkeTy
#define CONTROL PIN 9

// NepeMeHHEle BEPXHEr'O YPOBHS, T.€. OOLABJICHHEE BHE QYHKINMI,
// HaseBaT IJIO6AJIBHEMM. VX BHAUYEHMS COXPAaHSKOTCS BCE BpeMsd,
// moka paboTaeT MUKPOKOHTPOJIIEPD

int brightness = 0;
void setup

pinMode (CONTROL PIN, OUTPUT) ;

void loop

// yBenmumBaeM 3HAUYEHMEe SIPKOCTHM HA eIUHMI[Y, YTOOE HApAaCTUTH
// sAprkocTh. OOHAKO SPKOCTE HE JOJIXHA OHTE 6Gojiee 255, mosToMy
// MCHOJIE3yeM ONepalnmio OCTATKAa OT HAeJIeHMUS, UTOOHE IIpH

// mocTmkeHur 3HaAYeHus 255, craenmyoupM 3HavyeHmeM cHosBa cTajsi 0
// Y % X — 570 ocTaTrok oT meseHus Y Ha X;

// mimoc, MHUHYC, IEeJIUTE, YMHOXWUTEL, CKOOKM — KAK B ajrebpe.

o)

brightness = (brightness + 1) % 2

()]

6.
o;
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// momaém BEYMCIAEHHBD! IUM-curHasl SAPKOCTM Ha IMH C 6a301
// YOpaBJISOIEIO TPAaH3UCTOPAa

analogWrite (CONTROL PIN, brightness);

// xgém 10 MC mepen ciaeny MM HapamuMBaHUEM SPKOCTH. TaxuM

// obpazoM, MOJIHEII HAKaJI OyHeT MNPOUCXOOUTE B TEUEHME
// 256x10 = 2560 mc
delay (10);

NoAacHeHMA K KoAy

Kak Mbl yXe 3HaeM, analogWrite (pin, value) B KayecTBe value MPUHMMAET 3HayeHua ot 0

[0 255. Ecnv nepefaTh 3Ha4YeHUe M3-3a NpeAesioB 3TOro AuManasoHa, GyHKUMS cpaboTaeT, Ho B

06L1eM C/ly4ae Bbl MOJTyYMUTE HEOKMIAHHbIM pe3y/bTarT.
Onepatop X % Y AaeT OCTATOK OT AesieHMA X Ha Y. Ecin X MeHble Y, T.e. uesas YacTb
pe3synbTaTta AeneHus paeHa 0, onepaTtop % 6yaeT Bo3BpalwaTh X. TakMM 06pasom:
o [loka brightness + 1 MeHbuwe 256, B brightness 3anucbiBaeTCs 3Ha4YeHMe brightness
+ 1
o KaK TonbKO brightness + 1 MpMHMMAET 3HavyeHue 256, pesyibTaToM (brightness + 1)
% 256cTaHoBuTCA 0 M Ha creayolen utepauum loop () BCE HAYMHAETCA CHavana.
Onepatop % paboTaeT TOJIbKO C Le/IbiIMU OnepaHaamu.
B BblpaxkeHMM (brightness + 1) % 256 CKOBKM MCMOMb3YHOTCA A8 Ha3HAYeHMA nopaaKa
aencTeui. Onepaums $ MMeeT GOJbLLIMI NPUOPUTET, YEM +, @ C/IOKEHME HAM HYXKHO BbINO/HATb
paHblue. C onepaumsaMM YMHOXKEHUA U AENIEHUS OMNepaTop B3ATUS OCTaTKa MMEET OMHAKOBbIN
npuopuTeT.
Bonpocbl ansa nposepku cebs
MoyeMy y cBETOAMOAHOM WKabl Ha 10 cermeHToB 20 HOXeK?
3ayem B cxeme GMNoNSAPHbIM TpaH3UCTOp?
3a cyeT Yero yBe/IM4YMBaETCA APKOCTb LUKasbI?

MoueMy nocne JocTuKeHuA 3HadeHuA 255 nepeMeHHas brightness 06HynseTca?

3ap,aHM$| ANnA CaMOCTOATEJIbHOIo peLlueHnA

M3MeHWTe nporpaMmy TaK, YTOObl APKOCTb LKaJbl POC/IA TO/IbKO A0 MOJI0BUHBI OT MaKCMMaslbHOM.
M3meHWTe nporpaMmy TaK, YTOObI LLKasla CTAHOBM/IACb MAKCMMaJIbHO APKOM B TpU pasa 6bicTpee,
6e3 n3MeHeHUsa PYHKUUKU delay.

M3MeHWUTE UCXOAHYI0 NPOrPaMMy TaK, YTOGbI TaKOM Ke pe3y/bTaT 6bia MoyYeH 6€3 MCNOo/Ib30BaHMA

onepaumm s, HO C NPUMEHEHUEM YCJIOBHOIO onepartopa if.



JKcnepuMeHT 7. beryuimm oroHék

CnUcoK aeTtanen AnA 3KCnepuMeHTa

= 1 nnarta Arduino Uno

" 1 6ecnaeyvHasl MaKeTHasa naaTa

= 1 cBeTOAMOAHAA LIKana
= 10 pe3ncTopoB HOMMHaNOM 220 OMm

= 11 npoBoAoB «nana-nana»

anHLIMI'IMaﬂbHaH CXeéMa
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O6paTnTe BHMMaHHE

= 0O6paTuTe BHMMaHME, YTO B JAHHOM SKCMEPUMEHTE Pe3UCTOPbl YCTAHOB/IEHbI MEXKAY KaToAaMM U

3em/1e B OT/IM4ME OT 3KCNepmMMeHTa nyJibcap.


http://amperka.ru/product/arduino-uno
http://amperka.ru/collection/proto
http://amperka.ru/product/bar-led
http://amperka.ru/product/resistor
http://amperka.ru/product/wire-mm
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BF%D1%83%D0%BB%D1%8C%D1%81%D0%B0%D1%80

*  Mbl NOAK/IOYaEM CBETOAMObI K LMMPOBLIM MOPTaM, HauMHasA ¢ nopTa 2. Mbl MOXEM UCMO0/Ib30BaTb
nopTbl 0 1 1, HO OHM ABNAIOTCA KaHaJlaMM Nepefaym AaHHbIX NOCAeA0BaTE/IbHOrO NopTa M s

KaXkAoM nepenpoLiMBKM NAaTbl NPUAETCA OTKIKOYATb YCTPOMCTBA, NOAK/IOYEHHDBIE K HUM.

CkeTy

// cBerommomHas WKajia HNONKJIOYEHA K IPYINe IMHOB PAaCHOJIOXEHHEBIX
// nompsin. IaéM MOHSTHEIE MMEHA IMNEePBOMY M INOCJEIHEMY [MHAM
#define FIRST LED PIN 2

#define LAST LED PIN 11

void setup ()

{
// B mxasme 10 cBeTongmomoB. Mel Gbl MOIvIM HammcarTes pinMode 10
// pas: mjisa Kaxmoro M3 MMHOB, HO 3TO OB pasnyyio KOO U
// cmesano ero maMeHeHye 6GoJjiee NpoBJieMaTHYHEM.
// [osToMy Jiydile BOCIOJIB30BATECS LMKJIOM. MBIl BEIIOJIHSIEM
// pinMode ngns (aurui. for) kKaxmgoro mnmHa (HepeMeHHas pin)
// or mepBoro (= FIRST LED PIN) no HOCHIeOHeIr'O BKJIOUUTEJIBLHO
// (<= LAST LED PIN), BCSKMH{ paz HNPONBMUIAsICHL K CJIENYOEeMy
// (++plin yBejgmMuMBaeT BHAYEHME pPIn HAa eOUHUIIIY)
// Tak Bce mmHE OT 2-r0 1o 11-# Opyr 3a APYyI'OM CTAaHYT BEXOIAaMA
for (int pin = FIRST LED PIN; pin <= LAST LED PIN; ++pin)

pinMode (pin, OUTPUT) ;

void loop ()
{
// mosyyaeMm BpeMs B MWJIJIMCEKYHIAX, MNpOMenmee C MOMEHTA
// BRJIIOUEHMS MUKPOKOHTPOJIIEPA
unsigned int ms = millis();
// HEeXUTPON apudMeTMKOI BEYMCIISIEM, KAKOM CBETOOMON
// HOJIXeH IopeThb MMEHHO cepnyac. CMeHa O6yneT HNPOUCXOOUTEH
// kaxngeie 120 MuMIInMcexkyHn. Y % X — 5TO OCTaTOK OT
// memenmus Y Ha X; IUIOC, MHMHYC, CKOOKM — KAk B ajrebpe.
int pin = FIRST LED PIN + (ms / 120) % 10;
// BERJIOYAEM HYXHEBDI cBeTommon Ha 10 MUIIIMCEeKYHI, 3aTeM —
// BeIKJYaeM. Ha cienmymmeM MNpoxone IMKJIa OH CHOBA BKJIUMUTCS,
// ecam ropers ero uepén, M MEl BOOOmE HE 3aMEeTHM OTKJIIOUEHMS
digitalWrite (pin, HIGH);
delay (10);
digitalWrite (pin, LOW) ;

NoAcHeHMA K KoAy
*=  C nomoLLbio BblpaXKeHUA for Mbl OPraHU3yem YUK/ CO cHemMYuKoM. B gaHHoM cnyyae ana

HaCTPOMKM NOPTOB Ha BbIX0Z. YTO6bI CA€NaTh TAKOM LMK, HYXKHO:



o WMHuupmanmsmMpoBaTtb NEpEMEHHY-CYHETUUK, NPUCBOMB €M NEepBOHAYa/IbHOE 3HaveHHe. B Hawem
cnyyae:int pin = FIRST LED PIN
o YKasaTb yc/s0BME, [0 AOCTMMKEHUA KOTOPOro 6yAeT NOBTOPATLCA UMKA. B Hawem cnyyae: pin
<= LAST LED PIN
o OnpeaennTtb NpaBu/I0, NO KOTOPOMY ByZET M3MEHATLCA CHETUMK. B Hawem cnyyae ++pin (CM.
HUKe 06 onepartope ++).
= Hanpumep, MOXHO caenatb UMKA for (int i = 10; i > 0; i = 1 - 1).B 3tom cayvae:
o [epemMeHHoM i npucBamBaeTcsa 3HaveHue 10
o JTO 3HayYeHWe y0BNEeTBOPAET YC/NOBUIO i > O
o Mo3atoMy 610K KoZa, NMOMELLEHHbIM B LMK/, BbINOJHAETCS NepBbli pa3
o 3HayeHWe i yMeHbLIAeTCA Ha eMHMLY, COr/IaCHO 3aaHHOMY NpaBuay, U NPUHUMAET
3HayeHue 9
o bBnok Koaa BbInonHAeTCA BTOpoOM pas.
o Bcé nosTopseTcA cHOBa M CHOBA BMJIOTb A0 3HayYeHWsa i paBHoro 0
o Korpa i ctaHet paBHa 0, ycnoBue i > 0 He BbIMNOJHMUTCA, M BbINOJIHEHWE LMKAA 3aKOHYMTCA
o KoHTponnep nepengert K Koy, ciesyloleMy 3a UMKIOM for
» [lomelLanTe Koz, KOTOPbIM HYKHO 3aUMK/IUTb, MEXKAY Napor MdUrypHbIX CKOGOK {}, eCiu B HEM
60/1blLe OAHOM MHCTPYKLMM.
= [lepeMeHHas-cYeTUMK, 06BABIAEMAnA B onepaTope for, MOXKET MCNOJIb30BaTbCA BHYTPU LMKAA.
Hanpumep, B aHHOM 3KCNepUMeHTe pin MocaefoBaTe/IbHO NMPMHMMAET 3Ha4YeHMA oT 2 1o 11 u,
6yay4Ym nepeaaHHoM BpinMode, NO3B0/IAET HACTPOUTb 10 NOPTOB OAHOM CTPOKOM, NMOMELLEHHOM B
LUMKA.
» [lepeMeHHble-CYETYMKM BUAHbI TONbKO BHYTPU UMKAA. T.e. ecim 06paTUTbCA K pin A0 MAKU nocne
UMK/, KOMMUASATOP BbIAACT OWMGKY O HEOObSABIEHHOM NEPEMEHHOM.
=  KOHCTpYKUMA 1 = i - 1 B MOACHEHMM Bbile He ABaAeTcA ypaBHeHWeM! Mbl MCnob3yemM
onepartop Np1cBaMBaHMA = AJ1A TOr0, YTOObl B MEPEMEHHYIO i NMOMECTUTb 3Ha4YEeHMEe, paBHOE
TEKYLLEMY 3HAYEHMIO i, YMEHbLUEHHOMY Ha 1.
* Bblpa)eHue ++pin — 3TO T.H. ONEpaTop UHKpemeHma, NpUMEHEHHbIM K NeEpeMEeHHOM pin. JTa
MHCTPYKUMA JACT TOT K€ pe3y/ibTaT, YTo pin = pin + 1
*  AHaNIOrMYHO MHKPEMEHTY paboTaeT onepaTop 0eKkpemeHma —-, YMEHbLUAILWMM 3HaYEHME Ha

eavHuuy. Moapo6Hee 06 3TOM B CTaTbe NPO apUdMETUYECKME oneEpPaLMM.

*  TWn gaHHbIX unsigned int MCNOMb3YIOT ANS XPAHEHUA LebiX Yucen 6e3 3Haka, T.e.
TO/IbKOHEOMpPUYAame ibHbIX. 3a CYET IMILIHEro 6uTa, KOTOpbIM Tenepb He UCMo/b3yeTca ANs
XpaHeHMs 3HaKa, Mbl MOKEM XPaHMTb B MEPEMEHHOM TaKOro TMMna 3HavyeHus ao 65 535.

*  OyHKUMA millis BO3BpALLAET KOMYECTBO MMJIZIMCEKYH, NPOLIEAMX C MOMEHTA BKJIIOYEHUS UK
nepesarpy3ku MUKPOKOHTpOJIIepa. 3eCb Mbl UCMOJIb3yeM €€ A1l OTCYETa BPEMEHM MEXKAIY

nepexkato4yeHnAM1 CBeTOaM040B.


http://wiki.amperka.ru/%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5:%D0%BA%D0%BE%D0%BD%D1%81%D1%82%D0%B0%D0%BD%D1%82%D1%8B-%D0%BF%D0%B5%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5-%D0%B0%D1%80%D0%B8%D1%84%D0%BC%D0%B5%D1%82%D0%B8%D0%BA%D0%B0#о_компактной_записи_и_области_видимости

o v kW

C nomoLblo BblpaxkeHMsa (ms / 120) % 10 Mbl onpeaensieM, KoTopbii u3 10 cBeToaMo0B
[lOJI3KeH ropeTb cenyac. Mepedpasnpys, Mbl onpeaensieM KakoM oTpe3oK AmHoM B 120 Mc naet
Cenyvac M KakoB ero HoMep BHYTPU TEKYyLLEro AecATka. Mbl Jo6aBnsemM NopsAKOBbIM HOMEP OTpe3Ka
K HOMEpY TOro nopTa, KOTOpbIM B TEKYLLEM HAGope BbICTYMNAET NEPBbLIM.

To, YTO Mbl racMM CBETOAMOS C MOMOLWbIO digitalWrite (pin, LOW) Bcero Yepe3 10 Mc nocne
BKJ/IIOYEHMUS HE 3aMETHO a3y, T.K. 04EHb CKOPO 6yAeT BHOBb BbIYMC/IEHO, KaKOM M3 CBETOAMO/0B
BKJIOYATb, M OH BYZET BK/IOYEH — TOJIbKO YTO MOTALLEHHBIM WU CIEAYIOLMM.

Bonpochbl Ansa nposepKu cebs

MoyeMy B AaHHOM 3KCMEPMMEHTE Mbl MOAK/I0YAaEM CBETOAMOLHYIO LKAy, He MCNoJb3yA
TpaH3uUcTop?

Eciv 6bl Mbl BKOYaNIM CBETOAMObI TOJIbKO Ha nopTax 5, 6, 7, 8, 9, UTO HY>KHO 6blJ1I0 6bl U3MEHWUTL
B NMporpamme?

C NomolLLbo KaKoM ApYrom MHCTPYKLMM MOXKHO BbINONHUTL AEMCTBUE, SKBUBAJIEHTHOE ++pin?

B yeM pa3HMUa MeXay NepeMeHHbIMM TUMOB int M unsigned int?

Yo Bo3BpawaeT GyHKUMA millis () ?

Kak B JaHHOM 3KCNEepMMEHTE Mbl BbIYMCIAEM HOMEP MOPTa, HA KOTOPOM HY}KHO BKJ/IOUYMUTD
cBeToamon?

3a,qa|-||451 AN1A CaMOCTOATEJIbHOIo peLlueHunA

U3MeHnTe KoJ TaK, YTOObl CBETOAMOAbI NEPEK/IIOYAIMCE pa3 B CEKYHAY.

He BbIk/Il04as NOpTbl, CAeNaMTe TaK, YTO6bl OFOHEK 6eXan TONIbKO MO CPeAHMM YETBIPEM AENEHUAM

LUKaNbl.
NepesenaiTe nporpammy TaK, Y4Tobbl BMECTO int pin = FIRST LED PIN + (ms / 120) %
10 nepeMeLleHeM OroHbKa ynpaBasaa UMKA for

He MeHss MecTamu NpoBoAa, M3MEHWUTE MPOrPaMMy TaK, YTOBbI OFOHEK 6eras B 06paTHOM

HarnpaB/IEHNN.



JKcnepuMeHT 8. Mep3Koe nuaHuHO

Cnucok ,quaneﬁ ANnA SKCnepmuMeHTa
1 nnata Arduino Uno
1 6ecnaeyHas MakeTHada naarta

1 nbe3onuLianKka
3 TAKTOBbIX KHOMKM

3 pe3uctopa HommHasioM 10 KOM

10 npoBOAOB «Mana-nana»

Ana AonosHUTENbHOMO 3aJaHMA

eule 2 KHOMKM

elle 2 pesncrtopa HomuHasom 10 KOM
elle 2 nposoja

anHLIMI'IMaﬂbHaFI CXeéMa
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http://amperka.ru/product/arduino-uno
http://amperka.ru/collection/proto
http://amperka.ru/product/piezo-buzzer
http://amperka.ru/product/tactile-button
http://amperka.ru/product/resistor
http://amperka.ru/product/wire-mm

O6paTnTe BHMMaHHE

HOKM TaKTOBOM KHOMKM, PACMO/IOKEHHbIE C OJJHOM CTOPOHbI, PA30OMKHYTbI, KOr/Zja KHOMKa He
HarkaTa. HOXKM, pacnosioKeHHble Apyr HanpoTMB Apyra Ha NPOTMBOMOJ/IOKHbBIX CTOPOHAX MAKETKM
HaXoAATCA Ha OJHOM «pefibce». BoCcnonb30BaBLIMCh 3TMM, Mbl MOXXEM PacroioKUTb PE3UCTOP C
O/IHOM CTOPOHbI MAaKETKM, a NPOBOZA, NMOAK/IKYaEMbIM K NopTy Arduino, c ApyroM CTOPOHbI.

B aHHOM 3KCNEpUMEHTE Mbl MOAK/IOYAEM KHOMKM MO CXEME C MOATATMBAOLWMM PE3UCTOPOM.

Ans Toro, YTO6bl AAHHBIM BAPUAHT NPOrpamMbl paboTasl, BaxKHO, YTOGbI KHOMKKM 6blIM MOAK/IOYEHDI

K NMopTam, HaxoAAWMMCA PSAOM APYr C APYroM, T.e. MMEILMM COCeaHME HOMepa.

CkeTy

#define BUZZER_ PIN 13 // mmH ¢ numankoi (aHryi. «buzzer»)
#define FIRST KEY PIN 7 // nepBeut muH C kJjaBumert (aHIy. «key»)

#define KEY COUNT 3 // obmee KoOIMYECTBO KJIABMII

void setup ()
{

pinMode (BUZZER PIN, OUTPUT);

void loop ()

{
// B nmurjge 6exmuM IO BCEeM HOMepaM KHOHNOK oT (0-10 Ho 2-i
for (int 1 = 0; i < KEY COUNT; ++1i)

// Ha OCHOB€ HoOMepa KHOIIKY BBEYMCIIAEM HOMEep eé nmHa

int keyPin = i + FIRST KEY PIN;

// CuUMTEIBAEM 3HAYEHME C KHOINKM. BOBMOXHEI BCEr'O 2 BAPMAHTA :
// * BREICOKMI CHUI'HAJI, 5 BOJIBT, MCTHMHA — KHOIKA OTIyIEHA
// * HUBKMI CHUT'HAj, 3eMJisd, JIOXb — KHOINKAa 3axara

boolean keyUp = digitalRead (keyPin) ;

// HOpoBepsieM yCJOBME «eCJIM He KHOINKA OTHIymeHa». 3Hak «!»
// nmepen OGyJeBO¥ NEPEMEeHHOM O3HAYaeT OTPUIaHME, T.E. «HE».
it (lkeyUp)
// paccumMTEIBAEM BEICOTY HOTE B I'€plax B BaBUCHUMOCTH OT
// KJIaBuim, KOTOPYK pPacCMaTpMBAEM Ha OAHHOM STAarne IMKJIA.
// Mel nosyumm 3HaveHme 3500, 4000 mmm 4500

int frequency = 3500 + i * 500;

// BacraBjageM OMIAIKY OMIATE C HYXHOM YacTOTOM B TeUeHHe
// 20 munnucekyHn. Ecim KiaaBulla OCTaHEeTCS 3axaTol, OHIaikKa
// BHOBE 3a3ByYMT IOpM CjAedylRmeM Hpoxome 1o0p, a Mel yCJIBIM
// HENPEepEBHEI 3BYK

tone (BUZZER PIN, frequency, 20);



http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BA%D0%BD%D0%BE%D0%BF%D0%BA%D0%B0

NoAacHeHua K KoAay

bnarogaps ToMy, 4TO B Ha4yasie Nporpammbl Mbl onpesenmnnm FIRST KEY PIN UM KEY COUNT, Mbl
MOXKEM NOJKYaTb MPOM3BOJIbHOE KOJIMHYECTBO KHOMOK K I06bIM MAYLIMM APYr 3@ APYroM
LUMDPOBLIM MUHAM, U A1 KOPPEKTUPOBKM MPOrpaMMbl HaM HE NMPUAETCA MEHATb NapameTpbl
umMKkna for. M3MeHUTb MOHAZ0OMTCA IULb 3TU KOHCTAHTbI:

o UMKA B /IIO60M cyyae npoberaet ot 0 o KEY COUNT;

o nepej CYMTbIBaHMEM NMOpTa Mbl 33laeM CMELLEHWE Ha HOMEpP NEePBOro UCMO/b3yeMoro nopra —

FIRST KEY PIN.

®yHKUMA digitalRead (pin) BO3BPALLAET COCTOAHWE MOPTA, HOMEP KOTOPOro NepesaH eM
napamMeTpom pin. OTO MOXeT BbITb COCTOAHME HIGH MM LOW. Mnun, BbipaxKasaCb MHa4e: BbICOKOE
HanpaxeHue uam Hmskoe, 1 uamn 0, true MM false
MOCKOMbKY Mbl MOJTy4YaeM C MOPTA OAHO M3 BYX COCTOSHWUM, Mbl COXPaHSIEM €0 B NMEPEMEHHYIO YiKe
3HAKOMOr0 HaM THMa boolean, M MOXEM paboTaTb C HEM KaK C JIOTMYECKMM 3HAYEHUEM.
MbI MCNoNb3yeM NIOrMYECKMIM OnepaTop OTpULAHKA «He» ! . Ecan keyUp MMeeT 3HadeHume 0,
BblpaxkeHne! keyUp OyaeT MMeTb 3Ha4YeHne 1 1 HaobopoT.
MocKONbKY Mbl COBPann CXeMy C NOATArMBAIOLLMM PE3UCTOPOM, MPU HaXKaTUKM KHOMKK Mbl ByZem
nosyyaTb Ha cooTBeTcTBylolWem nopte 0.
JlefCcTBUA, ONUCaHHbIE B YC/IOBHOM BbIPaXKeHMU i f, BbIMOJIHATCA, KOrJa ero yC/I0BUE MMEET
3HAYeHMe «UCTUHA>» (eAMHMUA). MO3TOMY A/1A BbINOJIHEHUA AEMCTBUS MO HAXKATMUIO, Mbl
WMHBEPTUPYEM CUIHAN C KHOMKM.
Bonpochbl Ansa npoBepKu cebs
MoyeMy Mbl He HaCTpamBasIM MOPTbI, K KOTOPbIM MOAK/IOYEHBI KHOMKM, KaKk INPUT, HO YCTPOMCTBO
paboTtaet?
Kakum 06pa3om Mbl U36EXKaIM HaNMCaHUA OTAE/IbHOO KOrAa ANA YTEHMS KaxA0M KHOMKK?
MoyeMy pasHble «HOTbl», M3[aBaeMble NMULLAIKOM, 3ByYaT C pasHOM FPOMKOCTbIO?

AN Yyero Mbl UICNONb30BaIN OnepaTop JIOrMYECKOro oTpuLaHua ! ?

3ap,aHM$| ANnA CaMOCTOATEJIbHOIo peLlueHnA

CaenanTe Tak, YTO6bI Halle NMaHMHO 3BYy4Yasio B AvanasoHe oT 2 KI'y 4o 5 Klu.

Jlo6aBbTe elle 2 KHOMKM M M3MEHWUTE MPOrPaMMy TaK, YTOBbI MOXKHO Gbl/10 M3BI€Yb 5 Pas/IMUHbIX
HOT.

MoAKN0YMTE KHOMKM MO CXEME CO CTAMMBAIOLLMM PE3UCTOPOM U M3MEHMTE MPOrpamMmmy Tak, YTOGbl

OHa npojoJiXkasia paboTtaTb.



JKcnepuMeHT 9. M1Kcep

Cnucok ,quaneﬁ ANnA SKCnepmuMeHTa

1 nnata Arduino Uno

6ecnaeyvyHas MaKeTHaAa njata

3 TAKTOBbIX KHOMKM

1 KOJI/IEKTOPHbIN ABUratesb

1 BbINPAMMTENbHbLIN AMOA

1 nonesont MOSFET-TpaH3McTop

15 npoBOAOB «Mana-nana»

1 KNEMMHUKK, €C/I1 Bbl UCMOJIb3yeTe MOTOP C NPOBOAAMM, KOTOPbIE MJIOXO BTbIKAKOTCA B MaKETKY
Ana ponosHUTENbHOro 3a4aHua

ewe 1 KHoMnKa

elle 2 nposoja

MpuHUMNManbHaA cxema

Vin
GA NUHGE 6 U 7 cxema NodKmoYeHua
KHONOK MOYHO MAaKas #He
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O6paT1MTe BHUMaHHe

3alMTHBIM MO/ HAaM HYKEH A1 TOr0, YTOObl TOK 0BPATHOr0 HanpaB/IEHMSA, KOTOPbIA HAYHET
co3faBaTb ABurartesib, Bpalascb No MHEPLUUM, He BbiBEN U3 CTPOSA TPaH3MCTOP.

He nepenyTaiTe NnonspHOCTb AMOAQ, MHAYe, OTKPbIB TPAH3MUCTOP, Bbl YCTPOMTE KOPOTKOE
3aMblKaHMe!

MpUYMHY OTCYTCTBUSA NOATArUBAIOLLMX/ CTATMBAIOLLMX PE3UCTOPOB B CXEME Bbl NMOMMETE,
03HAaKOMMBLUMCb C NPOrPamMMOA.

Mbl NOAKNIIOYUAM NUTAHME CXEMbI K BbixoAy Vin niaTtbl MUKPOKOHTPOJ1/IEPa, NOTOMY 4YTO, B OT/IMUME
Bbixoda 5V, 0TClo4a MOXKHO MOyYMTb HanpsiKeHME, NOAK/IIOYEHHOE K nnaTe, 6e3 M3MEHEHMM U 6e3

OrpaHMHeHMﬁIK)BGHMHMHGTOKa.

CkeTy

#define MOTOR PIN 9

#define FIRST BUTTON PIN 5

#define BUTTON COUNT 3

// WMeHa MOXHO HaBaThk HE TOJBKO UMCJIaM, HO M IEJIBIM BEPAaXCHMSAM.
// Mel ompemesiseM C KAaKMM MATOM (aHIUI. Step) HYXHO MEHSTH

// ckopocTek (aHrui. speed) MOTOpa MHOPM HAXATHUM OUEPENHON KHOMIKMU

#define SPEED STEP (255 / (BUTTON COUNT - 1))

void setup ()
‘
pinMode (MOTOR PIN, OUTPUT) ;
// Ha caMoM nesie, B KaxXIOM IIMHE yXe& e€CThb II0ITAIVBAa LI
// pesmcTop. IS ero BKJIOUEHMS HEeOOXOOMMO SBHO HACTPOUTE IIMH

// Kak BXOoH C HNONTSXKOM (aHrvi. input with pull up)




A w N =

int i = 0; i < BUTTON_COUNT; ++i
pinMode (1 + FIRST BUTTON PIN, INPUT_ PULLUP) ;

void loop

int 1 = 0; 1 < BUTTON_COUNT; ++1i
// ecyam KHONKa OTIymeHa, HaM OHa He MHTepecHa. IIpomyckaeM
// ocTaBmyoCsa 4YacThk LuKaa for, npomoskas (aHrui. continue)
// ero panebme, nOjd CJAenylRIero BHA4YeHMS 1

digitalRead (i + FIRST BUTTON_ PIN

’

// KHONKa HaxaTa — BEICTABJISIEM COOTBETCTBYWIYIH €M CKOPOCTH
// MorTopa. HyseBas KHONKA OCTAHOBUT BpAalleHMe, [IepBasd
// B3acrTaBuUT KPYTUTLCS B IIOJICMUJIIEI, BTOPAS Ha MOJIHYI

int speed = i1 * SPEED STEP;

// momaua I[MM-curHaja Ha MOTOP 3aCTaBUT €I'0 KPYTUTHCS C
// YKasaHHOM CKOpOCTBI: 0 cron MammHa, 127 IIOJICHUIIEL,
// 255 rmosiHEy, BHepén!

analogWrite (MOTOR PIN, speed);

lNoAacHeHuAa K KoAay

Mbl MCnonb30oBaM HOBbIM peXMM PaboTbl NOPTOB: INPUT PULLUP. Ha umdpoBbix noptax Arduino
€CTb BCTPOEHHbIE NOATArMBAIOLME PE3UCTOPbI, KOTOPbIE MOXKHO BKJIIOUMTb YKa3aHHbIM 06pa3om
OZIHOBPEMEHHO C HAaCTPOMKOM NopTa Ha BXoZ. MMEHHO MO3TOMY Mbl HE MCMOJIb30Ba/IM PE3UCTOPSI
npu C60pPKE CXEMBI.

Ha KaxaoM ntepaumm UMKaa Mbl 3alaéM MOTOPY CKOPOCTb BpalleHMs, NPONopLMOHAIbHYIO
TEKyLLEeMY 3HAYEeHUIO CcYeTUYMKa. Ho BbINOSIHEHME MHCTPYKLUMIA HEe AOMAET A0 Ha3HaYeHWUs HOBOM
CKOPOCTM, €CJIU NMPU NPOBEPKE HaxKaTMA KHOMKMU OHA OKAXKeTCA OTMYLLEHHOM.

MHCTPYKUMSA continue, KOTOpPAs BbINOJHUTCA B 3TOM C/lyYyae, OTMEHUT NPOAOIKEHME JaHHOM
uTEepauMu UMK M BbINOJIHEHWE NPOrpPammbl NMPOAOJIKMUTCA CO caeaytolen. A moTop 6yaet
KPYTMTbCS CO CKOPOCTbIO, 3aZJaHHOM MPM NOC/IEAHEM HAXKaTMM Ha KaKyl-TO M3 KHOIMOK.
Bonpochbl AnAa nposepKu ceb6s

3a4yem B CXemMe MCMoJib30BaH AMoa?

MoyeMy Mbl Mcnosib3oBanM nonesor MOSFET-TpaH3uCTOp, a HE GUNONSPHDIN?

MoyeMy Mbl HE UCMOAb30BaIM PE3UCTOP MEXAY NopToM Arduino U 3aTBOPOM TpaH3ucTopa?

Kak paboTaeT MHCTPYKUMSA continue, MCMOJIb30BaHHAA B UMKNE for?



3ap,aHm| ANnA CaMOCTOATEJIbHOIo peLlueHunA

BHecuTe eUMHCTBEHHOE U3MEHEHUWE B MPOrpaMMmy, MoC/ie KOTOPOro MaKCMMaslbHOM CKOPOCTbIO
BPALLEHMA MOTOPA COCTABMT MOJIOBMHY OT BO3MOXKHOM.

MepenuwwmTe NporpamMmy 6€3 MCMo/Ib30BaHUA MHCTPYKLUMKM continue.

Jlo6aBbTe B CXeMy elle 0AHY KHOMKY, YTo6bl y MMKCEpa CTasio TpU pexkmuma. MoHagzo6unocs m

U3MEHATb YTO-IMGO0 B NPOrpamme?



JkcnepmmeHT 10. KHOMOYHbIM NepeK/itoyaTesb

Cnucok ,quanelii ANnA SKCnepmuMeHTa

1 nnata Arduino Uno

1 6ecnaeyvHasl MaKeTHasa naaTa

1 TaKTOBasA KHOMKa

1 pe3ncTop HoMmHasoM 220 Om
1 cBeToanos

5 npoBogoB «nana-nana»

Ana AonosHUTENbHOMO 3aJaHMA
ewe 1 KHomnka

elle 2 nposoaa

anHLIMI'IMaﬂbHaFI CXeéMa
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CxemMa Ha MaKeTKe
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http://amperka.ru/product/arduino-uno
http://amperka.ru/collection/proto
http://amperka.ru/product/tactile-button
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O6paT1MTe BHUMaHUE

Mbl MOrAIM 6bl OZIMH M3 KOHTAKTOB KHOMKW COeAUHMTBL NPOBOAOM HAMpsAMYHO C O4HWM M3 BXOZ0B
GND, HO Mbl CHavasna «pasfajmn» «3eMJIlo» Ha AJIMHHYIO pesibCy MaKeTKM. ECan Mbl paboTaem ¢
MaKeTHOM MNaToM, Tak NoCTynaTb yA06Hee, T.K. B CXEME MOryT NOSBASATLCA HOBbIE YYaCTKM,
KOTOPbIE TOXE HYKHO 6YZET COEAMHUTD C «3eMIEN>

Takxe none3Ho pyKoBOACTBOBATbCA COOOPaXKEHMAMM aKKYpaTHOCTU U3AENUA, MOITOMY KaToz
CBETOAMOA Mbl COEZIMHSAEM C ApYriM BXxoAaomM GND oTaenbHbIM NMPOBOAOM, KOTOPbIM HE MellaeT

HaM pa6OTaTb B CcepegnHe MaKeTKM!.

CkeTy

#define BUTTON PIN 3
#define LED PIN 13

boolean buttonWasUp = true; // O6ruia JiM KHOIIKA OTIIYIEeHAa ?

boolean ledEnabled = false; // BKJIIOYEH JIM CBEeT?
void setup

pinMode (LED PIN, OUTPUT);
pinMode BUTTON_PIN, INPUT PULLUP) ;

void loop

// ompemesiMTe MOMEHT «KJIMKAa» HECKOJBLKO CJIOXHee, deM (pakT Toro,
// UTO KHOMNKAa Ceryac HNpOoCTO HaxaTa. IS ONperesieHMsS KJIMKA MBI
// cHayaja HoHMMaeM, OTHIYIEeHa JiM KHOIKAa [PpsSMO CeHndac. . .

boolean buttonIsUp = digitalRead (BUTTON_PIN) ;

// ...ecim «KHONKa Orjla OTIylmeHa u (&&) HEe OTHylleHa Cendac». ..
1f (buttonWasUp && !buttonIsUp
// ...MOXEeT 3TO «KJIMK», a MOXeT M JIOXHEN CHUI'Haj (mpebesr),
// BOBHMKAKIMI B MOMEHT 3aMBIKAHMUS/PAa3MBIKAHNS IIJIACTHUH KHOIIKH,
// mosToMy naéM KHOIKE IIOJHOCTBI «YCIOKOUTHCS». . .
delay (10);
// ...UM CUMTEIBAEM CUTHAJ CHOBA

buttonIsUp = digitalRead (BUTTON_ PIN) ;

1f (!'buttonIsUp // ecnam oHa BCE emé HaxaTa...
// ...3T0 KJMK! [lepeBopaumMBaeM CHUI'HAJI CBETONMOMA
ledEnabled = !ledEnabled;

digitalWrite (LED_PIN, ledEnabled);

// 3arnoMMHAEM [OCJIEIHEEe COCTOSHMUE KHOIIKM IJiS HOBOM nrepann



> w N

buttonWasUp = buttonIsUp;

nOﬂCHeHMHI<KOAy

MOCKONbKY Mbl CKOH(UIYPUPOBaJIM BXOZA KHOMKM Kak INPUT PULLUP, MpMU HaXaTUM Ha KHOMKY Ha
JlaHHOM BX0Jie Mbl 6yaem nosiydatb 0. Mo3TOMy Mbl NOJIYYMM 3HAYEHME true («MCTMHA») B BY1€BOM
nepeMeHHoMbuttonIsUp («KHOMKA OTNyLLEHa»), KOraa KHoMKa oTnyLieHa.

Jlornyeckuit onepaTop && («M») BO3BPALLAET 3HAYEHME «MCTUHA>» TOJIbKO B C/Iy4ae UCTMHHOCTU
060MX ero onepaHAoB. B3arnAaHem Ha TaK Ha3biBaeMy TabamLy UCTUHHOCTM ANA

BblpaXXeHMA buttonWasUp && !buttonIsUp («KHOMKa Oblla OTNYyLEHA M KHOMKA He

oTnyLleHa»):

buttonWasUp buttonIsUp| !buttonIsUp buttonWasUp && !buttonIsUp

0 0 1 0
0 1 0 0
1 0 1 1
1 1 0 0

3/1ecb paCCMOTPEHbI BCE BO3MOXKHbIE COYETAHMSA NpeablAyLLero 1 TEKYLLEro COCTOAHMM KHOMKKU U
Mbl BUAUM, YTO HaLll YC/IOBHbIM onepaTtop if cpaboTaeT TO/IbKO B C/lyYae, KorJa KHOMKa HaxkaTa
TO/IbKO YTO: npejblayliee coctoaHMe 1 («bblna oTnylieHa»), a Tekyuee 0 («He oTnyLwieHa»).
Yepes 10 MUANUCEKYHA Mbl NMPOBEPSAEM €LLE pa3, HaXKaTa JIM KHOMKa: 3TOT MHTepBasl 6o/blue, YeEM
ANNTENBHOCTb «Apebesra», HO MEHbLUE, YEM BPeMs, 3a KOTOPOE YeJIOBEK ycnen 6bl ABaXabl
Ha)kaTb Ha KHOMKY. EC/iM KHONKa BCE elle HarkaTta, 3Ha4MT, 3TO Obla He Apebesr.

Mbl nepesaemM B digitalWrite HE KOHKpPETHOE 3HaYeHMe HIGH uaM LOW, a MpocTo 6yneBy
nepemMeHHyl ledEnabled. B 3aBUCMMOCTM OT TOr0, KaKoe 3Ha4YeHME 6bINI0 A5 HEE BbIYMCIIEHO,
CBETOAMOA OYAET 3aXKMUraTbCA MM racuTbCA.

MocnefHAA MHCTPYKUMA B buttonWasUp = buttonIsUp COXPaHAET TEKyLLee COCTOAHUE KHOMKM
B NepeMeHHY0 NpeplAyLero CoCToAHMSA, BeAb Ha Caeaytolen utTepaumMm loop TeKyllee
COCTOSIHUE Y3Ke CTAaHEeT UCTOPHEN.

Bonpocbl Ana npoBepKu cebs

B KaKOM c/lyyae onepaTtop && BO3BpalLaeT 3HAYEHME «UCTUHA»?

Yto TaKoe «apebesr»?

Kak Mbl ¢ HUM 6opemcs B nNporpamme?

Kak MOHO M36exaTb ABHOIO YKa3aHWA 3HAa4YE€HUA YPOBHS HaMpsAXKeHUA npu

Bbi30Be digitalWrite?



3agaHuAa gna caMoCToATE/IbHOro peweHnA

U3MeHUuTe KOo/J TaK, 4YTOObI cBeToamo nepeknydasziCAa ToJIbKO Nocsie oTnyCKkaHMA KHOMKU.

Jlo6aBbTe B CXeMy elle 0AHY KHOMKY M AopaboTaimTe Koj, YTo6bl CBETOAMOA 3aXKMrasics TO/IbKO Npu

HaXKaTMKU 06ENX KHOMOK.



JkcnepuMeHT 11. CBEeTU/IbHUK C KHOMOYHbIM

yrpaB/IEHUEM

Cnucok ,quanelii ANnA SKCnepmMeHTa

1 nnarta Arduino Uno

1 6ecnaeyvHasl MaKeTHasa naaTa

2 TAKTOBbIX KHOMKMU

1 pe3ncTop HoMuHasioM 220 Om

1 cBeToamof,
7 NpoBOAOB «Mana-narna»

MpuHUMNManbHaA cxema
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O6paTnTe BHMMaHHE

Ecnm Bbl NnepegenbiBaeTe CXeMy M3 CXEMbI NPEABIAYLLENO SKCNIEPUMEHTA, 06PATUTE BHUMAHUE, YTO

Ha 3TOT pa3 HaM HYXXHO MOAKIIOYMUTb CBETOAMOA K MOPTY, noaaepusarwllemy LLIMM.

CkeTy
#define PLUS BUTTON PIN 2
#define MINUS BUTTON PIN 3
#define LED PIN 9

int brightness = 100;

boolean plusUp = true;

boolean minusUp = true;

void setup ()

{
pinMode (LED PIN, OUTPUT) ;
pinMode (PLUS BUTTON PIN, INPUT PULLUP) ;
pinMode (MINUS BUTTON PIN, INPUT PULLUP) ;

void loop ()

{
analogWrite (LED PIN, brightness);
// pearmpyeM Ha HaxXaTus C IIOMOMBIO QYHKIMM, HAIMCAHHOM HaMU
plusUp = handleClick (PLUS BUTTON PIN, plusUp, +35);
minusUp = handleClick (MINUS BUTTON PIN, minusUp, -35);

// Cob6cTBeHHas QyHKIOMA C 3 mapaMeTpaMy: HOMEPOM MMHA C KHOMNKOM
// (buttonPin), cocrosHMeM IO HNpoBepku (wasUp) u Ipamanmert
// SpkKOCTM Npu KJIMKE Ha KHONKY (delta). OyHKIMS BO3BPAIAET
// (aHrui. return) o6paTHO HOBOE, TeKylee COCTOSHUE KHOMIKU
boolean handleClick(int buttonPin, boolean wasUp, int delta)
{
boolean isUp = digitalRead (buttonPin) ;
if (wasUp && !isUp)
delay (10);
isUp = digitalRead (buttonPin) ;
// ecam GBI KIMK, MEHSeM SpKOCTH B npenenax or 0 mo 255
if (!isUp)
brightness = constrain (brightness + delta, 0, 255);

|
}

return 1isUp; // Bo3BpamaeMm 3HaueHme OOPATHO, B BEIBEBAWNIMIA KOI




MNoAcHeHna K KoAay

Mbl MOYKEM NOJIb30BaTbCA HE TO/IbKO BCTPOEHHbIMM (DYHKLMAMM, HO M CO3JaBaTb COBCTBEHHbIE. ITO
060CHOBaHHO, KOrZa Ham HY}KHO MOBTOPATb OAHM M Te e AEMCTBUS B pasHbIX MECTax Koja UM,
Hanpumep, HYXHO BbINOJIHATb OAHMU U Te e AEUCTBUA HaZ PasHbIMM JaHHbIMM, KaK B AaHHOM
c/lyvae: 06paboTaTb CMrHan € UM@poBbIX NOPTOB 2 U 3.

OnpeaensaTb CO6CTBEHHbIE (DYHKLIMM MOXKHO B JII060M MECTe KoAa BHe Koaa ApYrux dyHKUMM. B
HalleM NpUMepe, Mbl onpeaenuan byHKUMI nocae loop.

YT06bI OnpeaennTb CO6CTBEHHYO (DYHKLMIO, HAM HYXKHO:

o 06bABUTb, KaKOM TUM AaHHbIX OHa 6yeT Bo3BpallaTh. B Hawem caydae 310 boolean. Ecam
(bYHKLMA TONIbKO BbIMNONHAET KaKMe-TO AEMCTBUA M HE BO3BPALLAET HMKAKOIO 3HAYEHMS,
MCNOJ/Ib3yMTE KNOYEBOE C/I0BO void

o HasHaunTb DYHKUMM UMA — MAeHTUDUKATOP. 34eCh AEMCTBYIOT TE e NpaBua, YTo npu
MMEHOBAHMM NEPEMEHHDIX M KOHCTaHT. HasbiBaTb DYHKUMM NPUHATO B TOM Ke
CTUNe kakllepeMeHHEe.

o B Kpyrabix CKOGKax nepeyncanTb nepesaBaemble B QyHKLUMIO NapaMeTpbl, YKasaB TUN
KaxkJoro. 7o ABNAeTCA 06bABNEHMEM NEPEMEHHbIX, BUANUMbIX BHYTPU BHOBb CO3JaBaEMOM
YHKLUMU, U TONBKO BHYTPM Hee. Hanpumep, ecim B aHHOM 3KCNEpPUMEHTE Mbl MONpobyem
06paTUTbCA K wasUp MAM 1sUp M31loop () MOJyYMM OT KOMMMAATOPa CcoobLyeHme 06 ownbKe.
TOYHO TaK e, nepeMeHHble, 06bABNEHHbIE B1loop, APYTMM (PYHKLMAM HE BUAHBI, HO MX
3HaYeHUs MOXKHO NepefaTtb B KAaYeCcTBe NapaMeTpoB.

o Mexay napor purypHbix CKO60M HanMcaTb KOJ, BbINOJHAEMbIN DyHKUMEN

o Ecnu dyHKUMS foKHA BEPHYTb KaKoe-TO 3HAY€HME, C NMOMOLLbIO K/l0YEBOIO
C/I0Ba return YKasaTb, KaKoOe 3HayeHMe BO3BpaLlaTh. ITO 3HAYEHME LO/IKHO BbiTh TOr0O TUMA,
KOTOPbIM Mbl 0GBABUIIN

TaK Ha3biBaeMble rn106a/bHble NepeEMEHHbIE, T.€. NepPEMEHHbIE, K KOTOPbIM MOXKHO 06paTtUTbCA M3
10601 (PYHKLMM, 06bIYHO 06BABNAIOTCA B Ha4a/le Nporpammbl. B Hallem cnyvae —

3TO brightness.

BHyTpu co3gaHHOM HamM DYHKUMM handleClick NMPOMCXOAMUT BCE TO e Camoe, YTo B

SKCMNEPHUMEHTE« KHOMOYHBbIM nepexka4yaresib>.

MocKonbKy Npu Lare np1pocTa ApKocTU 35 He 6onee YeM Yepes BOCEMb HAXKaTUM MNOAPAZL Ha O4HY
M3 KHOMOK 3HA4YeHUE BblpaXXeHMA brightness + delta BbIMAET 3a Npeaenbl MHTepBana [0, 255].
C nomoLLblo PYyHKUMMconstrain Mbl OFPaHUYMBAEM [LOMYCTMMbIE 3HAYEHMA A5

nepeMeHHoM brightness YKasaHHbIMW FPaHMLAMM MHTEpPBaa.

B BblpaxkeHMn plusUp = handleClick (PLUS BUTTON PIN, plusUp, +35) Mbl obpaljaemcs
K nepeMeHHoMplusUp ABaxAbl. [TOCKO/IbKY = NOMELLAEeT 3Ha4YeHWe NpaBoro onepaHAaa B 1EBbIM,
CHayvana BbluMCAETCSA, YTO BepHET handleClick. [o3ToMy Koraa Mbl nepesaem en plusUp B
KayecTBe napameTpa, OHa MMEET elle CTapoe 3HAaYeHUe, BblYMC/IEHHOE MPU MPOLLIOM

Bbl30Be handleClick.


http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BA%D0%BD%D0%BE%D0%BF%D0%BE%D1%87%D0%BD%D1%8B%D0%B9-%D0%BF%D0%B5%D1%80%D0%B5%D0%BA%D0%BB%D1%8E%D1%87%D0%B0%D1%82%D0%B5%D0%BB%D1%8C

BHyTpM handleClick Mbl BbIYUCJSIAEM HOBOE 3HAYEHME APKOCTHU CBETOAMOLA U 3aNUCbIBAEM €ro B
rn06aany}o NnepeMeHHylo brightness, KOTOpada Ha Kamp,oﬁ uTepaumm loop NPOCTO nNepepaeTca
B analogWrite.

Bonpocbl ans npoBepKu cebs

Y10 HEOGXO0AMMO ANS onpeaeneHUs CO6CTBEHHOM yHKLMMU?

YTo o3HavaeT K4YeBoe C/10BO void?

Kak BesgeT ce6s nporpamMma npu ynoMMHaHWM OHOM NEPEMEHHOM C pa3HbiX CTOPOH OT ornepartopa
npuceBamBaHms =?

3a,anMF| ANnA CaMOCTOATEJIbHOIo peLlueHunA

[lopa6oTaiiTe Koa TakMM 06pa3oM, YTO6bI LAr MU3MEHEHMA APKOCTU HAaCcTpauBasICA B OAHOM MecCTe.
CospganTe elle oaHy yHKUMIO M NepeaenamTe Ko Tak, YTobbl oaHa yHKUMA oTBEYana 3a
OTC/IEKMBAHME HAXKATUM, A Apyras — 3a Bbl4MC/IEHME SSPKOCTU CBETOAMO A M BO3BpaLlaia ero

B analogWrite.



JKcnepmMeHT 12. KHono4vHble KoBOGOM

Cnucok ,quanelii ANnA SKCnepmuMeHTa

1 nnata Arduino Uno

1 becnaeyvHast MaKeTHas

naata

2 TAKTOBbIX KHOMKM

2 pe3uctopa HoMMHaoM 220 Om

2 cBeToAMOa
1 Nbe3onuLuasika

10 npoBoZOB «nana-nana»

MpuHUMNManbHaA cxema
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http://amperka.ru/product/arduino-uno
http://amperka.ru/collection/proto
http://amperka.ru/product/tactile-button
http://amperka.ru/product/resistor
http://amperka.ru/product/led-5mm
http://amperka.ru/product/piezo-buzzer
http://amperka.ru/product/wire-mm

CkeTy

#define BUZZER PIN 12 // mmH C OMIATIKOM

#define PLAYER COUNT 2 // KOJIMYEeCTBO MUIPOKOB—-KOBOOER

// BMECTO NepeumcIIeHus BCEeX NMHOB IO0-OLHOMY, MBI OOBSBJISIEM Hapy
// CHOWMCKOB: OOMH C HOMEpaMy OMHOB C KHONKaMu, APYI'O¥ — CO

// cBerommomamy. CHOMCKM TAaKXe HASBEBAKWT MacCuBaMy (aHIUI. array)
int buttonPins[PLAYER COUNT| = {3, 13};

int ledPins[PLAYER COUNT| = {9, 11};

void setup ()
{
pinMode (BUZZER PIN, OUTPUT);
for (int player = 0; player < PLAYER COUNT; ++player) |
// Opu moMomy KBaOpaTHEX CKOOOK IOJIyYalnT 3HAYEeHMe B MaCCUBE
// Hnom yKasaHHEM B HMX HOMEPOM. HyMeparnms HauMHAETCs C HYyJIs
pinMode (ledPins [player|, OUTPUT) ;
pinMode (buttonPins|[player|, INPUT PULLUP) ;

void loop ()

{
// maém curHan «mam!x», BEXOAB CJyYamHoe BpeMs oT 2 1mo 7 Cek
delay (random (2000, 7000));
tone (BUZZER PIN, 3000, 250); // 3 kmmorepna, 250 MMIIMCEKYHL

for (int player = 0; ; player = (player+l) % PLAYER COUNT) |
// ecnm urpokx HoMmep «player» Haxaja KHOIKY. ..
if (!digitalRead (buttonPins |/ player])) |
// ...BRJIOYaAEM ero CBEeTOOMON M CHuI'Hajl nobenel Ha 1 cex
digitalWrite (ledPins|[player|, HIGH);
tone (BUZZER PIN, 4000, 1000);
delay (1000);
digitalWrite (ledPins|[player|, LOW);

break; // Ecre nobemmuress! BeixomuMm (aHIrJ. break) wm3 LuKia

NoAcHeHMA K KoAy

MaccmB COCTOMUT U3 31IEMEHTOB OZHOI0 TUMA, B HalleM cJlyvae int.

O6bABUTb MAaCCMB MOXHO CNEAYIOLLMMMU COCO6AMM:

int firstArray|(6];

int pwmPins[] = {3, 5, 6, 9, 10, 11}; // 6 wesex 4ymces, IJIMHA BEYMUCJIIAETCS ABTOMATOM

// 6 L[eJIbIX 4Yncejr C HeOHpeﬂeJ'[éHHBIMM Ha4daJlbHBIMY 3HA4YeHMAMU




o U AN W N

boolean buttonState[3] = {(false, true, false)|; // MOXHO MCIONIBE30BATE HJIEMEHTE JIHOOTO

THIIa

Koraa Mbl 06BbABIAEM MAaCcCUB C YKa3aHMEM KOMYECTBA €ro 3/IEeMEHTOB N, 3TO YMCJ/I0 BCeraa Ha 1
60/blle, YEeM HOMEP MoC/IefHero afieMeHTa (n-1), T.K. MHAEKC nepBoro anemeHTa — 0.

CumnTatb MM 3anMcaTb 3HAYEHME dIEMEHTA MacCMBa MOXKHO, 06PaTUBLLMCb K HEMY MO MHAEKCY,
HanpuMepfirstArray[2] MWK buttonState[counter], rage counter — NepeMeHHas, Takas
KaK CYETYMK LMKNa

B nepeMeHHbIX TMNa 1ong MOXHO XpaHUTb 3Ha4YeHMA 10 2 147 483 647. unsigned int B 3TOM
C/lyyae Ham 6yZeT HeJ0CTaTOYHO, MOTOMY YTO 65 535 MUAIMCEKYHA NPOMAYT YyTb 60/IblUE YEM 3a
MMHYTY!

®yYHKUMA random (min, max) BO3BpALLAET Leoe NCeBA0C/yYanHOe YMCI0 B MHTEepBasie [min,
max]. Ana ApamMaTMYHOCTM KarKAas Urpa HauMHaeTcs C naysbl Cly4arnHOM AJIMHbI.

bnarogaps maccuBam B 3TOM 3KCNEPUMEHTE Mbl HACTPaMBaEM MOPTbl, CHATbIBAEM KHOMKU U
BKJIOYAEM CBETOAMO/bI B LIMK/IAX CO CYETYMKOM, KOTOPbIM MCMO/b3YETCA KaK MHAEKC 3/IEMEHTA.
Mbl CnoNb3yeM UMKN for 6€3 YyCNOBUA €ro 3aBepLUEHMSA, NO3TOMY MOKA Mbl ABHO TOrO He
noTpebyem, LUMKN ByAeT KPYTUTbCA A0 GECKOHEYHOCTH.

Mb! ucnonb3oBanum BolpaxeHune player = (player+1l) % PLAYER COUNT A/A CHETYMKA LMKNA,
YTO6bl HE TOJIbKO YBE/IMYMBATL Er0 Ha eAMHULY KaxKablM pas, HO U 0GHYIATb NPU AOCTUNKEHMM
nocsefHero urpoka.

MHCTPYKUMA break NpeKpawaeT paboTy UMKAA M BbINOJHEHUE NPOrpPamMMbl MPOAO/IKAETCA C
MHCTPYKLMM NOC/1e ero KoHua.

Bonpochbl N8 npoBepKu cebsa

MOKHO 1M MOMECTUTb B OAMH MAacCMB 3/IEMEHTbI TUNa boolean U int?
0O65a3aTtesibHO 1M NpU 06BABNEHMM MAaCCMBA 3aMOJIHATb €ro 3Ha4YeHMAMM?
YeM ya06HO MCMNOJ/Ib30BaHWE MacCcMBa?

Kak 06paT1TbCA K 3/IEMEHTY MacCUBa, YTOObI MPOYMUTATb €r0 3HaYEHME?

Moyemy gna XxpaHeHWA BPEMEHM NPOLLJIOro CUrHaJIa Mbl UCMOJIb3yeM NEPEMEHHYIO TMMNa long?

YeM OT/IMYAOTCA MHCTPYKUMM continue U break?

3a/laH1A 419 CAMOCTOATE/IbHOrO pelleHUs

CaenanTe HanpsKEeHHbIM BapMaHT Urpbl: NYCTb MHTEPBaN MEXAY CMrHalaMu 6yJeT B AMana3oHe oT
10 go 15 cekyHa.

B uvrpe ectb nasemka: KHOMKY MOXHO 3axKaTb A0 CMrHana «nam!» 1 TakMM 06pasom cpasy ke
BbIMrpatb. JOMoNHUTE NporpamMmy TaK, YTOObI TaK BbiMrpaTb ObI10 HENb3A.

Job6aBbTe B Urpy elle AByX KoB6oeB!



JKcnepumMeHT 13. CeKyHaoMep

Cnucok ,quanelii ANnA SKCnepmuMeHTa

1 nnata Arduino Uno

1 6ecnaeyvHasl MaKeTHasa naaTa

1 CEMMCErMEHTHbIM UHAMKATOP

7 pe3ucTopoB HoMMHasIoM 220 Om

9 npoBOAOB «Mana-nana»

anHLIMI'IMaﬂbHaH CXeéMa

CxeMa Ha MaKeTKe
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http://amperka.ru/product/arduino-uno
http://amperka.ru/collection/proto
http://amperka.ru/product/7-segment-led
http://amperka.ru/product/resistor
http://amperka.ru/product/wire-mm

O6paTnTe BHMMaHHE

BbiBOAbI 3 M 8 CEMMCErMEHTHOrO MHAMKATOPa 06a ABJIAIOTCA KaToAaMM, K 3eM/IE MOXKETE
NOAKA04ATb JII060M U3 HUX.

BHMMaTENIbHO pacCMOTPUTE CXEMY, COMOCTABbTE CErMEHTbI MHAMKATOPa C HOMEPaMM ero HoXekK, a
Te, B CBOK o4yepeap, C NMHamu Arduino, K KOTOPbIM Mbl MX MOAK/OYAEM.

BbiBoA 5 MHAMKaTOpa — 3TO TOYKA. Mbl HE MCMONb3YEM €€ B 3TOM 3KCMEPUMEHTE

CermeHTbl MHAMKATOpa — NPOCTO CBETOAMOAbI, MO3TOMY Mbl UCMO/Ib3yeM PE3UCTOP C KarKAbIM M3

HUX.

CkeTy

#define FIRST SEGMENT PIN 2
#define SEGMENT COUNT

// npedurc «0bx» o3HavaeT, UTO I[&JI0€ UMCJIO 3a HMM S3aluCaHO B
// B OBOMYHOM Kome. EmpmHuiiaMy Mbl O0603HAUMM HOMEPa CEIMEHTORB
// mMHOMKaATOPpAa, KOTOPEE OOJDKHE OBTL BKJIOYEHE IOJISI OTOOPAXEHMS
// apabckon nuppel. Bcero mmpp 10, mosrTomy B Mmaccuse 10 umces.
// Ham nmocraTouyHO BCero 6Gamnra (aHrui. byte, 8 6wmrT) s XpaHeHuUs
// KOMOMHALMM CEeI'MEeHTOB IJIS KaxXOou m3 LUdp.
byte numberSegments|[10] =
0b00111111, 0b00001010, 0b01011101, 0b01011110, 0b01101010,
0b01110110, 0b01110111, 0b0O0011010, 0b0O1111111, ObO1l111110,

void setup ()
1
for (int 1 = 0; i < SEGMENT COUNT; ++1i)
pinMode (i + FIRST SEGMENT PIN, OUTPUT) ;

void loop ()
1
// ompenejigeM umMcJjiO, KOTOpOoe cobupaeMcs OTobpaxaTs. IIyCTb MM
// Bymer HOMEp TEeKymelk CEeKyHIE, SBalMKJIEeHHEI Ha IeCSITKe
int number = (millis() / 1000) % 10;
// mojiyyaeM KoOI, B KOTOPOM 3ammppoBaHa apabckas nuppa
int mask = numberSegments [number];
// OJisa Kaxmoro m3 7 CerMeHTOB MWHIMKATOPA. . .
for (int i = 0; i < SEGMENT COUNT; ++i)
// ...omnpenejigeM: IOJIKEH Jiid OH OBTE BEKJKWYEH. JIS 3TOI0
// cumTeBaeM 6uT (aHrui. read bit), COOTBETCTBYIUMII TEKYIEMY
// cerMeHTy «1». McTmHa — OH ycraHoBjeH (1), Jjoxs — Her (0)
boolean enableSegment = bitRead (mask, 1i);
// BRJOUaeM/BEIKJIIOUYAEM CEI'MEeHT Ha OCHOBE IIOJIyYEHHOI'O 3HAUEHMST

digitalWrite (i + FIRST SEGMENT PIN, enableSegment);




NoAacHeHua K KoAay

MbI co3aanm MaccuB TMNA byte: KaxXAablM €ro 31eMeHT 3To 1 6anT, 8 GUT, MOXKET NPUHMMATb
3HayeHusa ot 0 go 255.

CrMBO/IbI apabCKMX UMdpP 3aKOAUPOBaHbI COCTOSAHWMEM NMUHOB, KOTOPbIE COeAUHEHbI C BbIBOAAMM
COOTBETCTBYHLUMX CErMEHTOB: 0, €C/IM CErMEHT JO/MKEH ObITb BbIK/KYEH, M 1, €CN BK/OYEH.
B nepeMeHHyt0 mask Mbl MOMELLAEM TOT 3/IEMEHT MacCMBa numberSegments, KOTOPbIM
COOTBETCTBYET TEKYLLEN CEKYHAE, BbIYMCIEHHOM B NPeAblAyLLEN UHCTPYKLMM.

B umkne for Mbl Nnpo6eraem no BCEM CEFMEHTaM, M3BJIEKAS C NMOMOLLbIO BCTPOEHHOM
DYHKUMKM bitReadHYXHOE COCTOAHWE A/1A TEKYLLEro nMHa, B KOTOPOE ero U NpUMBOAUM C
MOMOLLBI digitalWrite M NEpeMEHHOMenableSegment

bitRead (x, n) BO3BpalWaeT boolean 3HAYEHUE: N-HbIM BUT cnpasa B 6anTe X

Bonpochbl Ansa npoBepKu cebs

K KOTOpOM HOXKE Hallero CEMUCErMEHTHOrO MHAMKATOPA HYKHO MOAK/IYATh 3eMIIH0?

Kak Mbl XpaHMM 3aKOAUPOBaHHbIE CMMBOJIbI UMDP?

Kaknm o6pa3omM Mbl BbIBOAWMM CUMBOJ HAa MHAMKATOP?

3agaHuAa gna caMOCTOATE/IbHOrO pelleHus

N3MeHMTe Ko, Y4TOObl MHAMKATOP OTCYMTbIBAN AECATbIE CEKYHADI.

MoMeHsMTe NporpamMmy TaK, YTo6bl BMECTO CMMBOIA «0>» OTOBPaXKaNCa CUMBOJT «A».
JOMoNHUTE CXeMy M NporpamMmy TakKMm 0O6pPa30OM, YTOObI CErMEHT-TOYKA BKJIHOYAICS NMpU

MPOXOXKAEHNU HETHbIX YMCEeN U BbIK/1IOYAJ/ICA HAa HEYETHbIX



JKkcnepmMeHT 14. CYETUYMK HaxKaTUM

Cnucok ,quaneﬁ ANnA SKCnepmuMeHTa

1 nnata Arduino Uno

1 6ecnaeyHasd MakeTHas nJjarta

1 TaKTOBas KHOMKa
1 BbIXOAHOM CABMUIOBbIM pernctp 74HC595

1 CEMUCErMEHTHbIM MHAMKATOP

7 pe3ucTopoB HOMMHasIOM 220 Om
24 npoBoja «nana-nana»

Ana ponosHUTENbHOro 3a4aHua

1 doTopesuncTop

1 pe3uctop HommHasioM 10 KOM
ewe 1 nposoAa

MpuHUMNManbHaA cxema

(-5v) a

S6SOHVL



http://amperka.ru/product/arduino-uno
http://amperka.ru/collection/proto
http://amperka.ru/product/tactile-button
http://amperka.ru/product/74hc595-shift-out-register
http://amperka.ru/product/7-segment-led
http://amperka.ru/product/resistor
http://amperka.ru/product/wire-mm
http://amperka.ru/product/ldr
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O6paT1MTe BHUMaHUE

B 3TOM 3KCNEepUMEHTE Mbl BNiepBble MCMNOJIb3yEM MUKPOCXEMY, B JaHHOM C/ly4ae — BbIXOAHOM
CABMroBbiM perncTp 74HC595. MUMKpOCXeMbl NONIE3HbI TEM, YTO MO3BOAIOT pellaTb ONpeAeNeHHYH0
3aZa4y, He cobMpas KaxKapli pa3 CTaHAAPTHYH0 CXEMY.

BbixoaHOM CABUIOBbIM PErUCTP AAET HAM BO3MOXKHOCTb «CIKOHOMMTb» LMPOBbIE BbIXOAPI,
ucnosb3oBaB Bcero 3 BMecTo 8. Kackag pernctpoB no3soami 6bl jaBaTb 16 U T.4. CUrHaN0B Yepes
TE Xe Tpu NuHa.

Mepes Mcnosib30BaHMEM MUKPOCXEMbI HYXXHO BHUMATE/IbHO M3YYMTb CXEMY €€ MOAK/IYEHMA

B datasheet’e. Ans Toro, 4To6bl MOHATb, OTKYAA CYATATb HOXKKM MMKPOCXEMbI, HA HUX C OJIHOM
CTOPOHbI €CTb NONYKPYraas BbleMKa. EC/iM Mbl pacnosioxkum Hawy 74HC595 BbiemKoM BieBO, TO B
HUXXHEM pagy 6yayT HOXKM 1—8, a B BepxHeM 16—9.

Ha npuHUMNMaNbHOM CXeMe Hallero 3KCnepuMeHTa HOXKKM PacrosioxKeHbl B ApYrom NopsaKke, YTobbi
He BbILWIO NyTaHMLpbl B coeanHeHuAx. HazHayeHma BbiBoAOB corslacHo datasheet’y nognmcaHbl
BHYTPM M306paKeHMA MUKPOCXEMbI, HOMEPA HOXEK — CHapYXKMU.

HanomHWMm, 4TO Ha M306parKeHMM CEMMCErMEHTHOIO MHAMKAaTOpa NoAnNucaHbl HOMepa ero HoXeK 1

MX COOTBETCTBME CETMEHTAM.

CkeTy

#define DATA PIN 13 // mmH maHHBIX (aHrJy. data)
#define LATCH PIN 12 // mwmH TakTa (aHru. clock)
#define CLOCK PIN 11 // nmH crpoba (aHrysi. latch)
#define BUTTON PIN 10

int clicks = 0;

boolean buttonWasUp true;


http://files.amperka.ru/datasheets/74hc595.pdf

byte segments|[10] =
0b01111101, 0b00100100, 0Ob01111010, 0Ob01110110, Ob0OO10O011l1,
0pb01010111, 0b01011111, 0b01100100, 0Ob0O1111111, 0bO1110111

void setup

pinMode (DATA PIN, OUTPUT) ;

pinMode (CLOCK PIN, OUTPUT);
pinMode (LATCH PIN, OUTPUT);
pinMode (BUTTON PIN, INPUT PULLUP);

void loop

// cyyraeM KJIMKM KHOIIKM, KakK YyXe nejiajiy 5TO0 PpaHBblIe
buttonWasUp && !digitalRead (BUTTON PIN
delay (10);
!digitalRead (BUTTON PIN

clicks = (clicks + 1) % 10;

buttonWasUp = digitalRead (BUTTON_ PIN) ;

// mns 3ammcu B 74HC595 HYyXHO NPUTSHYTE OMH CcTpoba K 3eMie
digitalWrite (LATCH PIN, LOW);

// BamBuraem (aHrvi. shift out) 6amnrT-mMacky 6uT 3a 6mMTOM,

// HaumHas c Muagmero (aHrui. Least Significant Bit first)
shiftOut (DATA PIN, CLOCK PIN, LSBFIRST, segments[clicks]);
// 4TOGHE nepemaHHEl GanT OTpasmiICsa Ha BEXoHax (Q0x, HYXHO

// momare Ha OMH CcTpoba BEICOKMI CUTHAJ

digitalWrite (LATCH PIN, HIGH);

MNoacHeHuA K Koy
O6paTmTe BHMUMaHWE, YTO B 3TOM 3KCNEPMMEHTE KOAUPOBKM CMMBOJIOB OT/IMHAIOTCA OT KOAUMPOBOK

U3 3KcnepmmeHTa «CekyHIoMep>.
Ans Toro, 4tO6bI NEpeAaTb NOPLUMIO AaHHbIX, KOTOpble 6yAyT OTNpaB/ieHbl Yepes3 CABUIOBbIM

perucTp fanee, HaM Hy>HO nogaTtb LOW Ha latch pin (Bxog ST, MMKpPOCXEMbI), 3aTEM NepefaTb
JaHHble, a 3aTeM OTNpaBUTbHIGH Ha latch pin, nocne Yyero Ha COOTBETCTBYOLWMX Bbixogax 74HC595
NnosBUTCA NepesaHHas KOMGMHaLUMA BbICOKMX M HU3KMX YPOBHEM CMUrHana.

Ansa nepeaayn AaHHbIX Mbl MCMO/b30BaIM QYHKUMIO shiftOut (dataPin, clockPin,
bitOrder, value). ®yHKUMA HMYErO HE BO3BpPALLAET, a B KAYECTBE NapaMeTpoB €M HYKHO

COOOWMTb
o MuH Arduino, KOTopbIM NOAK/IOYEH KO Bxody DS MuKpocxembl (data pin),

o MuH Arduino, coeamHeHHbIM co BxoaoM SH., (clock pin),


http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D1%81%D0%B5%D0%BA%D1%83%D0%BD%D0%B4%D0%BE%D0%BC%D0%B5%D1%80

A W N =

o MopAAoK 3anucu 6uToB: LSBFIRST (least significant bit first) — HauMHaa ¢ mnagwero,
MAn MSBFIRST (most significant bit first) — HauMHasA co cTapuwero,
o 6aMnT JaHHbIX, KOTOPbIM HYXXHO nepegaTb. yHKUMA paboTaeT C NopUMAMM AaHHbIX B OAUH
6aMT, TaK YTO eC/I1M BaM HYKHO nepeaatb 60/blie, MPUAETCA Bbi3blBaTb €€ HECKOJIbKO pas.
Bonpocbl ans npoBepKu cebs
NS Yero Hy>KHbl MUKPOCXEMbI? 151 YETO HYXKEH BbIXOAHOM CABUIOBbIM permcTp?
Kak HalTh HOXXKY MMKPOCXEMbI, HA KOTOPYIO OTMPaBAATCA JaHHbIE?
YTOo HY}KHO caenatb 40 U Nocje OTNpPaBKM COOBCTBEHHO AaHHbIX Ha 74HC595?7
CKO/MIbKO ZlaHHbIX MOXHO nepefaTtb C MOMOLbI shiftOut () WM KaK ynpaBaaTb NOPSALKOM MX
nepegaymn?
3agaHuA gna cCaMOCTOATE/IbHOrO pelleHus
3acTaBbTe shiftOut () OTNPaBAATb OUTbI, HA4YMHAA CO CTApLUErO, M M3MEHMTE KO TaK, YTOObI

CYETYMK MO-NPEKHEMY MOKa3biBaJl apabCcKme umdpsbl.
3ameHuTe KHOMKY Ha AaTymK cBeTa ((POTOpe3nCTop B CXeMe AeNUTENA HaNPAXKEHMA) 1

nepep,enaﬁTe nporpaMmy TakK, YTOObI MHONKATOP Ll,l/ICbDOﬁ NoKa3biBaJl1 ypOBEHb OCBELLEHHOCTHA.



JKcnepmnMeHT 15. KOMHaTHbIM TEPMOMETP

Cnucok ,quaneﬁ ANnA SKCnepmuMeHTa

1 nnata Arduino Uno

1 6ecnaeyHasd MakeTHas nJjarta

1 cBeTOAMOAHASA LWKana
1 pe3ncTtop HoMuHasoM 10 KOM
1 TepMucTop
10 pe3ncTtopoB HoMMHaIoM 220 Om
14 npoBOJOB «nNarna-nana»
Ana pononHUTENbHOMO 3a4aHMA
1 nbe3onuianka
elle 2 nposoja
anHLIMI'IMaﬂbHaﬂ cxXema
10 KO

\*\. 220 0m
Wu
\} 220 Om .

ST B

nud 11

220 Om

4



http://amperka.ru/product/arduino-uno
http://amperka.ru/collection/proto
http://amperka.ru/product/bar-led
http://amperka.ru/product/resistor
http://amperka.ru/product/thermistor
http://amperka.ru/product/resistor
http://amperka.ru/product/wire-mm
http://amperka.ru/product/piezo-buzzer
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O6paT1MTe BHUMaHHe

=  TepMMUCTOP Mbl BKJIIOYMIIN B U3BECTHYIO HAM CXEMY AEJIUTENA HanpaXeHUA.

CkeTy

/7

(aHTJI.

void setup ()
{

(int 1 =

for

void loop ()
{

log),

#define VIN 5.0

#include <math.h>

#define LED COUNT

// MNOOKIOYMTE (QHIJI.

#define TERMIST B 4300

#define FIRST LED PIN 2
10

include) .

// 6ubmmorexaMmyu. JJIS MCIOJB30BaHMA KoIa M3 OubJIMOTEKM,

// Of‘pOMHO@ KOJIM4eCTBO I'OTOBOI'O KoOoZa yXe HAallviCaHO APpYI'VIMM JIKIBMI

// ¥ XpaHWTCsS B BuUOEe OTHEJBHEX (alJIOB, KOTOPEE HaS3EBAKTCS

e&é HYXHO

Bubsamoreka «math» maér pasHEBEe

0; i < LED_COUNT; ++i)

pinMode (i + FIRST LED_ PIN, OUTPUT) ;

// mMaremarTmyeckmue QYHKIMM, B TOM UMCJIE QYHKIMIO JIOTapupMa

KoTopasd HaMm rnoHamobuTcsa pasee

// IapaMeTp KOHKPETHOI'O THuIa TepMmucropa (mu3 datasheet):




// BEYUMCIIAEeM TeMmneparypy B °C C HOMOmBK MAaruMdeCcKOl (QOpMYJIEL.
// UCHosib3yeM NOpy STOM HE IeJIEle YMCJid, a BeleCTBEeHHEEe. Jx emé
// HaswpBawT YyucjaMu C [jgasaomer: (a”Hryi. float) Toukori. B

// BREIPAXEHMSX C BEIEeCTBEHHEMM UMCJIaMy OOS3aTEeJIEHO HYXHO SBHO
// yKaszeBaTE OPOBGHYK YACTh y BCEX KOHCTAHT. JMHauye ApoOHAas

// yacrTe pesyJsbeTara Oyner oTOpomeHa

float voltage = analogRead(AO) * VIN / 1023.0;
float rl = voltage / (VIN - voltage);

float temperature = 1./( 1./ (TERMIST B)*log(rl)+1l./(25. + 273. - 273;

int i = 0; i < LED_COUNT; ++i
// mpu 21°C moskxeH IopeTbk OAMH cerMeHT, mnpu 22°C — nBa u
// m.n. OnpenmesisseM IOJIXEH JiM T'OPEeTE 1-1 HEeXUTPEM CIOCO60M
boolean enableSegment = (temperature >= 21+i);

digitalWrite (i + FIRST LED PIN, enableSegment);

lNoAacHeHuAa K KoAay

JMPEKTUBBI AN1A NOAKNOYEHMA BUBIMOTEK #include BKIOYAIOTCA B HAYal0 NPOrpamMbl.

B 3TOM 3KCNepMMeHTe Mbl NoAKAoYaeM BMOBAMOTEKY math.h AN8 TOro, YTo6bl MCNOb30BaTh

(byHKUMIO B3ATMA HaTypasibHOro Jlorapudma X log (x) .

B nepemMeHHbIX TMNa float MOXHO XPaHMTb APO6GHbIE YMC/A, YMCIA C MIaBaOLLEN TOYKOM.

Mpy1 KCNob30BaHUM NEPEeMEHHBIX AAHHOMO TUMNA UMeNTe B BUAY:

(o]

o

npu onepaumsax C UX UCMONIb30BAaHUEM, YKa3blBaMTe HY/IEBYIO APOGHYIO YacTb Y LEsbIX
KOHCTaHT, KaK B Npumepe

OHM MOFYT MPUMHUMATb 3HaYeHuA oT -3.4028235x10%® po 3.4028235%x103%,

NMpy 3TOM KOIMYECTBO 3HAYaLUMX LMMDP MOXKET 6bITb 6-7: BCEX UMdP, HE TONIBKO nocne
3anaTon!

TOYHOCTb BbIYMCNIEHUM C TaKMMM AaHHBIMM HEBEJIMKA, Y BAaC MOFYT BO3HUKHYTb HEOXKUAAHHbIE
OLUMBKM, Hanpumep, Npu MCNosIb30BaHUMKM float B YC/IOBHOM onepatope. He nonarantech Ha
TOYHOCTb!

BblYMC/IEHMA C £1oat NPOMCXOAAT MeAJ/IEHHEE, YEM C Le/IbIMM1 YUCTTaMH

MNokasaHuA TEPMUCTOPa CBA3aHbl C TeMnepaTypoFi He}'ll/IHeljiHO, NO3TOMY HaM NpMUXOAUNTCA

MCNOJ1b30BaTb TakKyld rpOMO34KYHO qupMyny.

Bonpocbl g5 npoBepKu cebs

Kak Hy)KHO MOAKMYUTb TEPMMUCTOP, YTOObI NOJTy4aTb Ha Arduino JaHHble 0 TeMnepaTtype?



KakrMm 06pa3om MOXKHO BOCNO/Ib30BaTbCA paHee pa3paboTaHHbIMM DYHKLUMAMM, HE NepenmcbiBas Ux
B NMPOrpaMMHbIM Koa?
YeM Heya06HO MCMNoJIb30BaHME YMCE C NiaBatoLen TouKoM Ha Arduino?

YTo 3a BblpasKeHue CTOMT CrpaBa OT = MNpu 06bABEHUM BYNEeBOM NEPEMEHHON enableSegment?

3a,anMF| ANnA CaMOCTOATEJIbHOIo peLlueHunA

M3MeHuTe Koz NporpaMmbl TaKMM 06pasoM, YTOGbl MHAMKATOP BKAOYanca npu 0 rpagycos M ero
noKasaHWA NpupacTaan Ha O4HO AeNieHue Kaxble 5 rpajycos.

Jlo6aBbTe B CXxeMy Mbe30MnMLLasIKy M opaboTamTe NporpamMy Tak, YTobbl cpabaTbiBasia 3ByKOBas

CUrHANM3aLUMA NpU AOCTUKEHMM TeMNepaTypbl, Hanpumep, 25 rpagycos.



JKcnepuMeHT 16. MeteocTtaHuMA

Cnucok ,quanelii ANnA SKCnepmuMeHTa

1 nnata Arduino Uno

1 6ecnaeyvHasl MaKeTHasa naaTa

1 pesncTtop HomMmHasioM 10 KOM

1 TepMmcTOp
3 npoBoja «nana-narna-»
anHLI,MI'IMaﬂbHaH CcXeMa

10 KOM
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CKeTy

#include <math.h>


http://amperka.ru/product/arduino-uno
http://amperka.ru/collection/proto
http://amperka.ru/product/resistor
http://amperka.ru/product/thermistor
http://amperka.ru/product/wire-mm

int minute = 1;

// IapaMeTp KOHKPETHOI'O Tuia TepMmucTopa (m3 datasheet):

#define TERMIST B 4300

#define VIN 5.0

void setup ()

// MBI XOTHMM NepenaBaTh MHYOpMALMo Ha KoMObTep uepes USB, a
// TouHee uepes MNOCJeInOBaATEeJIbHEN (aHIrvi. serial) mopT.

// Ins sTOoro HeobxXommMO HAYaTh (aHivl. begin) nepenady, yKas3as
// ckxopocrb. 9600 6uT B CEKyHOY — TPAOULMOHHAS CKOPOCTE.

// OyHKUMSA «begin» He ABJISAeTCs IJI0BaJIbHOM, OHAa MNPMHAINJICKAT
// o06vekTy C mMeHeM «Serial». OOBEeKTE — 5TO «IPOIABUHYTEE»

// HNepeMeHHEEe, KOTOpEEe O6JananT COBCTBEHHEMMU (GYHKIMSMA,

// K KOTOPEM OOpAamaKnTCs dYepes CHUMBOJI TOYKM.

Serial.begin (9600);

// mepemaéM 3arojIOBOK Haller TAaOJMIE B TEKCTOBOM BMUIE, MHAUE
// IoBOps mnedyaraeM CTPOKy (aHry. print line). CuMBOJIEI «\t» —
// ®TOo cHnenmajbHas MOCJEAOBATEJNLHOCTE, KOTOPAs B3aMeHSeTCs Ha
// BHaK TabyssanmM (aHIrvi. tab): 8-KpaTHENT BEIPOBHEHHENT MIPO6eJT

Serial.println ("Minute\tTemperature") ;

void loop ()

// BEIUMCIIAeM TemaepaTypy B °C C HOMONBH MarudeCKOI (OPMYJIEL.
// McrnonbpsyeM HOpM 3TOM HE I[eJIkle Yucja, a BeleCTBEHHEE. Mx emé
// HasweBawnT uyMciaMy C jiaBawpmer (aHru. float) Toukoit. B

// BEIDAXEHMUSX C BEleCTBEHHEIMM YMCJIaMy OB6SI3aTEeJBLHO HYXHO SIBHO
// YKA3EBATE IPOGHYK UYACTh y BCeX KOHCTAHT. MHaue npobHas

// yacTe pesynabTara OynerT oTOpoleHa

float voltage = analogRead(AO0) * VIN / 1024.0;
float rl = voltage / (VIN - voltage);

float temperature = 1./( 1./(TERMIST B)*log(rl)+1l./(25. + 273.) ) = 273;
// mevaraeM TEKYIyl MUHYTY M TEeMIepaTypy, Pasnesss ux TaboM.
// println mepeBoaMT KypCOp HAa HOBYK CTPOKYy, a print — Her
Serial.print (minute) ;
Serial.print ("\t");

Serial.println (temperature) ;

delay (60000); // 3acemaem Ha MUHYTY

++minute; // yBeJmumBaeM 3HAYEHME MUHYTHE Ha 1




// oTkporTe OkKHO Serial Monitor B cpeme Arduino, ocraBbTe Ha

// CyTkKmM, CKONMpyHTe maHHble B Excel, UTOGB [NOCTPOUTE I'PAQUKIA

NoAacHeHMA K KoAy

OyeHb YacTo 6bIBAET NOJIE3HO O6MEHUBATLCA AAHHBIMM, HANpUMEP, C KOMMbIOTEPOM. B yacTHOCTH,
A8 OTNAZKM paboTbl YCTPOMCTBA: MOXKHO, HAaNpUMEpP, CMOTPETb, KaKMe 3HaYeHWs NPUHUMAIOT

nepemMeHHsble.
B AaHHOM 3KcnepuMMeEHTe Mbl 3HAKOMMMCA CO CTaHAAPTHbIM 06bEKTOM Serial, KOTOPbIM
npeaHasHaveH 414 paboTbl ¢ nocaegoatesibHbiM nopTom (UART) Arduino, 1 ero metogamm
(dbYHKUMAMM, CO34aHHBIMKM ANA paboTbl C AaHHbIM 06bEKTOM) begin (), print () M println(),
KOTOpbI€ Bbi3bIBAOTCS MOC/IE TOYKU, MAYLLEN 32 UMEHEM O6bEKTa:
o 4YTOObl 06MEHMBATLCA AAHHbIMM, HY)KHO HayYaTb COeAUHEHME,
Nno3ToMy Serial.begin (baudrate) BbI3bIBAETCA B setup ()

o Serial.print(data) OTNpaBAsET coAEpPXKUMOe data. EC/IM Mbl XOTUM OTMNPaBUTb TEKCT,
MO’KHO NMPOCTO 3aK/IYMTb €ro B Napy /BOMHbIX KaBblyeK: "" . Kupuanuua, ckopee Bcero,
OyZeT 0Tob6paXkaTbCA HEKOPPEKTHO.

o Serial.println(data) AenaeT TO e caMoe, TO/IbKO J06aB/AeT B KOHLE HEBUAMMbIN
CUMBOJ1 HOBOM CTPOKM.

B print () M println () MOHO MCNO/Ib30BaTb BTOPOM Heo6A3aTe IbHbIM NapameTp: BbIGop
CUCTEMbI CYMCNIEHUSA, B KOTOPOM BbIBOAMTb YMC/IO (3TO MOXKET 6biTb DEC, BIN, HEX, OCT ANA
[€CATUYHOM, BOMYHOM, LIECTHAALATEPUYHOM M BOCbMEPUYHOM CUCTEM CUMC/IEHUS
COOTBETCTBEHHO) M/IM KOJIMYECTBO 3HAKOB NOC/IE 3aMNATOM ANS APOGHbIX YMCe.

Hanpumep,

Serial.println(18,BIN);
Serial.print (3.14159,3);

B MOHUTOPE MNMopTa AaCT pe3y/ibTaT

10010
3.142

MoHuTop nopTa, BxoasAwmi B Arduino IDE, oTkpbiBaeTca Yepe3 MeHo CepBUC MIM COYETaHUEM
knasuw Ctrl+Shift+M. Cnegute 3a Tem, YTOObI B MOHMTOPE M B CKeTYe 6bl1a YKa3aHa 0AMHaKOBas
CKOpPOCTb 0OMEHa AaHHbIMU, baudrate. CKOpocTM 9600 61T B CEKYHAY 0ObIYHO AOCTATOYHO.
Jpyrve cTaHAapTHblE 3HAYEHUS MOXKETE NOCMOTPETL B BbIMaAaloOWEM MEHIO CrpaBa BHU3Y OKHa

MOHMUTOPa MnopTa.



Bam He yaacTca ucnosib3oBaTtb uydposble nopTbl 0 M 1 04HOBPEMEHHO C Nepeaayer AaHHbIX No
nocsefoBaTe/IbHOMY MOPTY, NMOTOMY YTO MO HUM TaKkKe MAET nepejaya AaHHbIX, Kak 1 yepe3 USB-
nopT nnatbl.

Mp1 3anycke MOHUTOpPA MOpPTa CKETY B MMKPOKOHTPOJIZIEPE Nepe3arpykaeTca M HauMHaeT paboTaTtb
C Hayana. I10 Y4O06HO, eC/iM BaM HeNb3A YNyCTUTb KaKMe-TO AaHHble, KOTOpble HaYMHato
nepezaBartbCs Cpa3sy Xe. Ho B Apyrmx cuTyaumax 3T0 MOXKET MellaTb, MOMHMTE 006 3TOM HioaHce!
Ecnu Bbl XOTUTE UMTaTb KaKME-TO JlaHHbIE B pea/ibHOM BPEMEHM, He 3abbiBanTe

Aenatb delay () xoTa 6bl HA 100 MMNIMCEKYHA, MHaYe Berywue Yicaa B MOHMTOpe byaeT
HEBO3MOMKHO pa3obpatb. Bbl MOXXeTe oTnpaBAATb JaHHble M 6€3 3a4ePXKKM, a 3aTeM, K NPUMEpY,
CKOMMpOBaTb UX AJ1A 06PabOTKM B CTOPOHHEM MPUJIOXKEHMU.

MocnenoBaTtenbHOCTb \ t BbIBOAMTCA KaK CMMBOJ Tabynsauum (8 Npo6enoB C BbIpaBHUBAHUEM).

Take Bbl MOXETe UCMOo/b30BaTb, Hanpuvmep, nocaefoBaTesibHOCTb \n AJ1A NepeBoja CTPOKM.

Ecnu Bbl XOTUTE MCMOb30BaTb 06PATHbIM CJIELL, EFO HY}KHO 3KPaHMPOBATh BTOPbIM TaKMM Xe: \\.

Bonpochbl ans npoBepku ce6s
Kakue AencTBMSA HYXKHO NpeanpuHATb, YTO6bl YUMTATb HA KOMMNbloTepe AaHHble ¢ Arduino?
O KaKMX orpaHMYeHusax He cneayeT 3abbiBaTb NpU paboTe C NoC/ieA0BaTE/IbHbIM NOPTOM?

Kak 13bexatb oWMBKM B Nepeaade AaHHbIX, COAepKalmMx 06paTHbIM caaw (\)?
3a,anma AN1A CaMOCTOATEJIbHOIo peLlueHunA

Mepea TabauLeN AaHHbIX O TEeMnepaType Ao6aBbTe 3aro/IoBoK (Hanpumep, “Meteostation”).
Jlo6aBbTe cTONGEL, COAEpIKALLMM KOIMYECTBO CEKYHA, NPOLLEALWMX C MOMEHTA 3aMycKa

MMKPOKOHTpPO/INIEPa. MOXKHO YMEHbLUMTb MHTEPBAJ NEPESAYM AaHHbIX.



JxkcnepumeHT 17. MNaHTorpad

Cnucok ,quanelii ANnA SKCnepmuMeHTa
1 nnata Arduino Uno
1 6ecnaeyHas MakeTHada naarta

1 cepBonpunBOj
1 KoHZeHcaTop eMKOCTbio 220 MKD

1 noTeHunomeTp
11 npoBOAOB «Mana-nana»

MpuHUMNManbHaA cxema
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http://amperka.ru/product/arduino-uno
http://amperka.ru/collection/proto
http://amperka.ru/collection/servo
http://amperka.ru/product/potentiometer
http://amperka.ru/product/wire-mm

O6paTnTe BHMMaHHE

KoHaeHcaTop B JaHHOM CXeMe Ham HyXKeH A/1A TOro, YTo6bl NMpU BKIKOYEHUM CEpBONpMBOAA
u3berkaTb NPOCaAKM NUTaHUA NaaThbl.

He 3a6biBaiTe Npo TO, YTO HY}KHO COB6/0AAThb MONSPHOCTb 3/IETPOJIMTMYECKOr0 KOHAEHcaTopa.
KopoTKas HoXKa (CO CTOPOHbI 6€/10M M0/I0Chl HA KOPyCe) — «MUHYC».

Bbl MOXXeTe coeiMHMTb MPOBOJ, CEPBONPMBOAA C MAaKETHOM NJIATOM NPOBOAAMM «Mana-nana»:
KOPMYHEBBIN 3TO 3€MJIA, KPaCHbIM — NUTaHUE, OPAHKEBbIM — CUTHa.

B JaHHOM 3KCNepMMeEHTe Mbl NOAK/II0YaeEM MUTHUE CcepBonpMBoga K 5V-Bbixoay Arduino. C ogHMM
CEepBONpPUBOAOM MJ1aTa CPaBUTCA, HO €C/IM B KAKOM-/IMOO0 NPOEKTE BaM HY}KHO 60/ibLue Ceps,

I/ICI'IOI'Ib3yl‘/’ITe cneunanbHbie nnaTbl-p,paFtBepa C OTAE/IbHbIM UCTOYHMKOM MUTAHNA OANA CepB.

CkeTy

// yHOpaBJISaTE CEpPBONPMBOLAMM (AHIVI. SE€rvo motor) caMoCTOSTEJIBHO
// HEé Tak TO HOpOCTO, HO B CTAHHAPTHOM OuUBIMOTEKE yXe BCE
// B3aroToBJIEHO, UTO IejiaeT 3angady TPUBUAJIEHONT

#include <Servo.h>

#define POT MAX ANGLE 270.0 // MakcCc. yI'OJ NOBOPOTa IIOTEHIMOMETPA

// ob6msaBsSeM O6BEeKT TuHoa Servo C MMEeHeM myServo. PaHee MEl

// wmcnoneszoBajsim int, boolean, float, a Tenepp TOUYHO TAaKXe

// MCHOJIEByeM Tuil Servo, HOperoCTaBJISEeMBll OnbGJIMOTEKOM. B ciyudae
// Serial MBI MCHOJB30BaM OOBEKT Cpasy Xe: OH yxe OBUI CO3HAH
// mjsa Hac, HO B CJy4dae C Servo, Mbl JOJDKHEI CIHEJIATE STO SBHO.
// Beme B HameM MNPOeKTe MOI'yT OBITE OIJHOBPEMEHHO HECKOJIBKO

// NpMBONOB, M HaM MNOHAHOOUTCS PAa3JAMYaATE MX IO MMEHAaM

Servo myServo;

void setup ()

{
// npukpenyseM (aHrui. attach) Hamy cepBy k 9-My MHY. SBHEIT
// BEIBOB pinMode He HyxeH: QyHKIMsS attach chnemaerT BCE 3a Hac

myServo.attach (9);

void loop ()

{
int val = analogRead (AQ);
// Ha OCHOBe CMI'HAJA MNOHMMAEM PEAaJILHEI yI'OJl MNOBOPOTA IBMXKA .
// HUcHosb3yeM BemeCTBEHHEE UMcja B PAacuérax, HO INOJIyYeHHBIT
// pesyabTarT OKpyIVISEM OOPATHO IO LEeJIOTO UMCjIa
int angle = int(val / 1024.0 * POT_MAX ANGLE) ;
// OGBYHas cepBa HE CMOXET [NOBTOPUTE yI'OJI MOTEHIMOMEeTPpa Ha
// BCcéM mmamazoHe yruioB. OHa yMeeT BCTasBaThb B yruiel orT 0° mo

// 180°. OrpaHmuymBaeM yroJl COOTBETCTBYIIE




> W

angle = constrain(angle, 0, 180);
// u, HakoHeI], NomaéM cCepBe KOMAaHIy BCTAThL B yKA3aHHE yIT'OJI

myServo.write (angle) ;

NoAacHeHMA K KoAy

B naHHOM 3KCMepUMeEHTE Mbl TaKXKe MMEEM [1e/10 C OOBbEKTOM, Ha 3TOT pa3 OH HYKEH AJ1A MPOCTOro
yrnpaBieHUs CepBONpuUBOAOM. Kak 0TMEYEHO B KOMMEHTapMAX, B OTJIMYME OT 0ObeKTa Serial,
06BEKTbI TMNA Servo Ham HYXKHO IBHO CO34aTb: Servo myServo, NpeABapUTe/IbHO MNOAK/IYMB
BUBNNOTEKY <Servo.h>.

Janee Mbl MCnosiblyem ABa MeToja Aas paboTbl C HUM:

o myServo.attach (pin) — CHavana «MOAKJOYAEM» CEPBY K MOPTY, C KOTOPbIM (PU3UYECKH
COeAMHEH ero CUrHasbHbIM NPoBOA. pinMode () He Hy)KHa, METOA attach () 3aMmeTcs
3TUM.

o myServo.write (angle) — 3aJaeM yros, T.e. NO3ULMIO, KOTOPYIO JO/IKEH MPUHATb Bas
cepsonpuoga. O6bl4HO 310 0—180°.

myServo 3[€Cb 3TO UMA 06BEKTA, MAEHTUMDMKATOP, KOTOPbIM Mbl MPUAYMbIBAaEM TaK e, KaK
Ha3BaHMA NepeMeHHbIX. Hanpumep, ecan Bbl XOTUTE yNpaBasaTb ABYMA 3axBaTamu, Y BaC MOryT
ObITb 06bEKTbl leftGripM rightGrip.

Mbl Mcnonb3oBanu yHKUMIO int () A8 ABHOrO Npeobpa3oBaHMsA YMCIa C NaaBaloLWEeN TOUKOM B
LenioumcneHHoe 3HadeHne. OHa npyHMMaeT B KayecTBe napameTpa 3HauyeHue ilboro Tuna, a
BO3BpaLyaeT uesnoe 4yncio. Korga B 04HOM BbIPaXKEHUU Mbl UMEEM Je/10 C pa3/IMYHbIMK TUMaMK
ZlaHHbIX, HYXXHO N03a60TUTLCSA O TOM, YTO6bl HE MOJTYYMTb HEMPEeACKa3yeMbIM OLIMGOYHbIM
pesynbTart.

Bonpochbl Ansa npoBepKu cebs

3ayeM HyKeH KOHAEeHCaTop Mpu BKIKOYEHUNU B CXEMY CEPBOMpUBOAA?

Kakmum obpasom 6MbIMoTeEKa <Servo.h> NO3BONAAET HAaM paboTaTb C CEPBOMNPMBOAOM?

3a4eM Mbl OrpaHMYMBaeM 061acTb AOMYCTUMbIX 3HAYEHMM ANA angle?

Kak 6bITb yBEPEHHbIM B TOM, YTO B NMEPEMEHHYIO TUNa int NOC/Ae BbIYMC/IEHUI NonajeT
KOppeKTHoe 3HaveHue?

3ap,aHm| ANnAa CaMOCTOATEJIbHOIo peLuieHnA

M3meHuTe nporpammy Tak, 4Tobbl MO Mepe NOBOpPOTa PyYKMU MOTEHLMOMETPA, CEPBONPUBOA
nocsiesoBaTesIbHO 3aHMMan 8 nonoxenun: 45, 135, 87, 0, 65, 90, 180, 150°.

MpeAnosioXkmMM, YTO CEPBONPUBOA YNPABASAET LUTOPKOM, M HaM HYXHO NOAAEP*MBaTb NOCTOSHHOE

KOJIM4ECTBO CBeTa B nomelleHnu. Co3gamTe Takom MeXaHM3M.



JKkcnepmMeHT 18. TecTep 6aTapeek

Cnucok aetanen oNs 3KCNepUMeHTa

1 nnata Arduino Uno

1 6ecnaeyHas MakeTHada naarta

2 pe3uctopa HoMMHasoM 10 KOM

1 BbII'IDFIMMTe}'IbeII\/’I anoa

1 TEKCTOBbIM 3KpaH

16 NpoBOAOB «Nana-nana-»

1 KNeMMHKK
MpuHUMNManbHaA cxema
_K mecmupyesol
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http://amperka.ru/product/arduino-uno
http://amperka.ru/collection/proto
http://amperka.ru/product/resistor
http://amperka.ru/product/rectifier-diode
http://amperka.ru/product/text-lcd-16x2
http://amperka.ru/product/wire-mm
http://amperka.ru/product/terminal-block

O6paTnTe BHMMaHHE

Mbl nogktoyaemM «ntoc» 6aTaperku Yepes Ae/IMTENb HANPSXKEHUA C paBHbIMM Niedamn (R1 = R2 =
10 KOM), TaKMM 06pa3oM e NoJAaBAEMOE HampsiKeHMe nomnosiaM. MoCcKoMbKY B aHa0roBbIM BXOZ
Arduino Mbl MOXKeM noZaBaTtb 40 5B, Mbl MOXKEM M3MepPATb HanpsxkeHue Ao 10B. He npobyiTe
U3MepATb 6oJibLuee HanpsaXKeHWe, Bbl MOXeTe noBpeaMTb naaty!

Ha npuHUMNUanbHOM CXEME BHYTPU M306paXKeHMS AUCTIes NOANMCaHbl HA3BaHUS €ro BbIBOJOB
cornacHo datasheet, a cHapy»1 — HOMepa ero HOXeK.

Hoxku Hawero XKK-aucnnea HymepytoTca He noapaa: 15 1 16 HOXKM HaxoaAaTca nepeg 1.

Vo NpuroauTcs, ecam nonb3oBaTelb TecTepa NEPENYTAET «+» U «-» GaTapEMKM, F1aBHOE Ham
CaMMM He 3abblTb NMPO HarnpaB/ieHME, B KOTOPOM Yepes A0/ MOXKET TeYb TOK, M YCTaHOBUTb ero
BepHo!

CkeTy

// HomksoyaeM OuGIMOTEKY nOJis PabGOTE C XUOKOKPUCTAJIINYE CKIM

// skpaHoM (aHryi. Liquid Crystal Display wamu npocro LCD)
#include <LiquidCrystal.h>

// Ha aguone, 3ammmanmeM OT HEBEPHON IOJIAPHOCTM, HNadaeT ILOJisd

// HanpsoxkeHwus (aHruy. voltage drop). HeobxommMO 5TO yUMTEBATL
#define DIODE DROP 0.7

// O6msaBisieM O6BEKT, IS yHNpaBJIeHMs OUCIIeeM. s ero co34aHus
// HeoBxonmMo ykKas3aThb HOMEpa NMHOB, K KOTOPEM OH IONKJIOYEH B
// mopsnke: RS E DB5 DB6 DB7 DB8

LiquidCrystal lcd(13, 12, 11, 10, 9, 8);

void setup ()
1
// HaumHaem paboTy c skpaHoM. CoobmaeM O6BEKTY KOJIMUECTEBO
// cTpok mu cTOoN6LOB. OHOATEH %€, BEBEBATE pinMode He TpebyerTcs:
// OyHKIMsS begin chmesiaer BCE 3a HAcC
lcd.begin (16, 2);
// meuvaraem coobUmeHME Ha [NEePBOM CTPOKE

lcd.print ("Battery voltage:");

void loop ()
/
// BEICUMTEHIBAEM HANPSIKEHME MNOAKJIOYEHHON 6aTapemkin
float voltage = analogRead (A0) / 1024.0 * 10.0;
// ecny HanpsxeHue Ha IOeJnTeje HaIpsxeHns ObUIO 3aduKCcUpOBaHO,
// HyXHO NpuOaBUTE HAIpsSXeHWe Ha Ouome, T.K. OHO OBJIO CHEeLeHO
if (voltage > 0.1)
voltage += DIODE DROP;
// ycTaHaBAMBaeM Kypcop, KojoHky 0, crpoky 1. Ha meme — 5TO
// JIeBBII KBampaT 2-1 CTPOKM, T.K. HYyMEpalus HAUMHAETCS C HYJIS

lcd.setCursor (0, 1);




// neyaraeM HanpsxeHue B OaTaperKe C TOUHOCTER IO COTEIX IOJIeH
lcd.print (voltage, 2);
// cjlieoM IredaraeM eOMHMIIBI M3MEePeHMA

led.print (™ Volts");

MNoAcHeHna K KoAay
Ecnv Bbl cnonb3yeTe AMOA, NageHMe HanpAXKEHWSA Ha KOTOPOM MPOMUCXOAMT Ha APYryto BEIMYMHY,
He 3abyJbTe McnpasuTb MakpoonpegeneHne DIODE DROP.
B 3TOM 3KCMEepUMEHTE Mbl CHOBA MOJIb3yeMCSl FTOTOBOM BUBIMOTEKOM <LiquidCrystal.h> anda
C03aHuA 06beKTa 1cd M UCMO/Ib30BaHMA ero METOL0B
o lcd.begin(cols, rows) C NMOMOLLb KOTOPOro Mbl 3aJaeM KOIMYECTBO KOJIOHOK M CTPOK
Hallero amcnnes
o lcd.print (data) AN BbIBOAA AAHHbIX. Y HEro eCTb BTOPOM HEOBA3aTe IbHbIN
napamMeTp BASE, nepeaaB KOTOPbIM, MOXHO Bbl6paTb CUCTEMY CUYMC/IEHMSA, TAK Ke, KaK B
NnpMMeEpe € Serial.print ().
o lcd.setCursor (col, row) YCTaHaB/JIMBAET KYPCOp B NepeAaHHY0 KOJIOHKY M CTPOKY.
Mocneayowmii BbiBOA 6yA€T OCYLECTBASATLCS C 3TOro MecTa.
Mpu co3gaHmMn 1cd Mbl Nepesanv napaMeTpamm MuHbl, K KOTOPbIM MOAK/IHOYEHBI BbIBOABI AUCTES,
yepes KoTopble Mbl ByAeM MM YNpaBAAaTb U NepeaBaTb JaHHblE.
O TOM, KaK BbIBOAMTb TEKCT KUPMJUTMLIEN, U O APYrMX NOAPOGHOCTAX paboThl C AUCINIEEM B HALLEM
BMKM €CTb OTAe/IbHasA CTaTbA.
Bonpocbl ansa nposepku cebs
M3-3a 4ero M3MepeHms HanpsaXKEeHMA B 3TOM SKCNEPMMEHTE MOIYT ObiTb HETOYHbIMM (HA YTO Mbl
MOXKeM NOoBANATB)?
Kakaa 6ubamoteka observyaet paboTy C HaWMM TEKCTOBbIM 3KpaHOM? Kakue Lwarm HyHo
NpeanpuHATbL A0 Havasa BbiBOAA TEKCTA Ha HEro?
KakrMm 06pa3om Mbl 3a1aem MO3MLMI0, C KOTOPOM Ha 3KpaH BbIBOAMTCS TEKCT?
MokeM N Mbl NKcaTb Ha 3KpaHe Kupuaamuen? Kak?
3ajaHMAa pna CaMOCTOATENIbHOIO peLleHuns
Bo3MOIKHO, Bbl 3aX0TUTE BOCMOJIb30BaTbCA €Lle OAHMM METOLOM Ballero o6bekTa 1cd — clear () :

OH OYMLLAET 3KPaH M YCTaHaB/IMBAET KYPCOP B JIEBYIO KOJIOHKY BEPXHEM CTPOUKM.

Co3panTe ceKyHAOMEp, KOTOpbIM ByAeT OTCYMTbIBaTb BpEMS, NpoLlejLlee ¢ Havasna paboTbl Arduino
U BbIBOAMTb CEKYH/bl M COTble CEKYHA Ha dKpaH.

CoBMeCTUTE OTCYET BPEMEHM M M3MepeHUe HanpsaxeHua. OTobpasuTe BCe JaHHble Ha Aucnee.

OtnpaensmnTe ux pa3 B 10 CEKyHA Ha KOMMbioTep.


http://wiki.amperka.ru/%D1%81%D1%85%D0%B5%D0%BC%D1%8B-%D0%BF%D0%BE%D0%B4%D0%BA%D0%BB%D1%8E%D1%87%D0%B5%D0%BD%D0%B8%D1%8F:%D0%BF%D0%BE%D0%B4%D0%BA%D0%BB%D1%8E%D1%87%D0%B5%D0%BD%D0%B8%D0%B5-%D1%82%D0%B5%D0%BA%D1%81%D1%82%D0%BE%D0%B2%D0%BE%D0%B3%D0%BE-%D1%8D%D0%BA%D1%80%D0%B0%D0%BD%D0%B0

Tenepb Bbl MOXXETE BbIBOAWUTbL 6€3 KOMMboTEPa M NPOBOAOB J1t06ble JaHHbIE, C KOTOPbIMM
pa6oTaeTe, U UCMO/Ib30BATh 3TO KaK B PEXXMME 3KCMJlyaTaluuM BaLEro YCTPOMCTBA, TakK U BO BPEMS

oT/1aaKku!



JKkcnepmmeHT 19. CBETMJIbHMK, YNpaB/IEMbIN
no USB

Cnucok ,quanelii ANnA SKCnepmMeHTa
1 nnarta Arduino Uno
1 6ecnaeyHas MakeTHada naarta

1 cBeToanos
1 pe3ncTop HomMMHasioM 220 Om

2 npoBoja «Mana-nana»
MpuHUMNManbHaA cxema
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CKeTy
#define LED PIN 9
// nnas paboTE C TEKCTOM CyHeCTBYKRT OOBEKTE-CTPOKM (aHTJI. String)

String message;

void setup


http://amperka.ru/product/arduino-uno
http://amperka.ru/collection/proto
http://amperka.ru/product/led-5mm
http://amperka.ru/product/resistor
http://amperka.ru/product/wire-mm

pinMode (LED PIN, OUTPUT) ;
Serial.begin (9600) ;

void loop ()
{
// nepemaBaeMele C KOMIBOTEPA HAaHHEE [NOCTABJISIOTCS OauT 3a
// 6arnToM, B BHUIE OTIHEJELHEIX CHUMBOJIOB (aHrvi. character). Ham
// HYyXHO MNOCJIeHOBATEJILHO MX obpabarTeBarTe HOka (aHry. while)
// B HOpTy HOCTYINHE (aHIJi. available) HOBEIE 1jaHHEE
while (Serial.available()) |
// cumreBaeM (aHrvi. read) OpuenmmMii CHUMBOJI B [HEPEMEHHYI
char incomingChar = Serial.read();
// He CTOUT MNYyTAaTh ILeJIEe YMCJa M CHUMBOJIE. OHM COOTHOCSTCS
// Opyr c OpyroM no TabJmile, Ha3BBAEeMOM KOOUPOBKOM. Hamnpumep
// '0'" — sr0 48, '9' — 57, '"A' — 65, 'B' — 66 u T.0. CHMBOJIE
// B HOporpaMMe 3aniChBARTCS B OIOMHAPHEIX KABEUYKAX
1f (incomingChar >= '0' && incomingChar <= '9")
// eciom npuméj CUMBOJI-LMppa, HO6aBJSEM €I'0 K COOOIeHMO
message += incomingChar;
} else 1f (incomingChar == '\n')
// ecyom npuméj CUMMBOJI HOBOM CTPOKM, T.e&. enter, NepeBOauM
// HakomjieHHoe coobmeHme B Iejioe 4mncJio (aHrui. to integer).
// Tak nocienoBaTe/ILHOCTE CcuMBoJjioB '1', '2', '3' craHer
// umcioMm 123. PesysbTaT BEBOOMM HA CBETOIMOI
analogWrite(LED_PIN, message.toInt());
// OOHyJISIeM HAKOIJIEHHOEe COOOHmeHre, UYTOOB HAayaTh BCE BaHOBO

message = "";

// moceulamTe COOOmMEeHMSI-uucya C KoMoblrTepa uepes Serial Monitor

NoAcHeHMA K Koay
B aToM nporpaMme Mbl Co3jaem 06BEKT KJ1acca String. 370 BCTpoeHHbIﬁ KJ1aCcC,

npeAHasHaYeHHbIM ANs paboTbl CO CTPOKAMM, T.€. C TEKCTOM.

He nyTaiTe ero ¢ TMNOM JaHHbIX string, KOTOPbIM ABNSETCA NPOCTO MAaCCUMBOM

CMMBOJIOB. String e NO3BONSET UCMO/Ib30BaTb PAJA METOAO0B ANS YA06HOM paboTbl CO CTPOKAMM.
Mbl 3HAKOMMMCA C HOBbIM BUAOM LMKJIOB: LMKA C yC0BMEM while. B oTamMume ot umkna co
CYETYMKOM for, UMKN while (expression) BbINOJMIHAETCA A0 T€X NOP, NOKa I0rM4yeckoe
BblpaXKeHME expression UCTUHHO.

MeToa available () 06bEKTA Serial BO3BpALLAET KOMYECTBO 6aMT, NOYYEHHbIX YEpE3

nocnefoBaTesibHbIM NOpT.
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B JaHHOM 3KCnepMMeHTe UMKA while paboTaeT A0 TeX Mop, MoKa available () BO3BpallaeT
HeHy/ieBoe 3HayeHue, 1l60e M3 KOTOPbIX NPUBOAUTCA K true.

lepeMeHHble TMMa char MOryT XpaHMTb OAMH CMMBOJI.

B 3TOM Npumepe CMMBOJT Mbl MOly4aeM METOAOM Serial.read (), KOTOPbIM BO3BpALLAET NEPBbIM
6aMT, NpyLWeAWnIA Ha NocneoBaTe IbHbIM NOPT, UK -1, €CIM HUYETO HE MPULLINO.

O6paTtuTe BHUMaHME, YTO B if Mbl CpaBHMBAEM He npuweawmi cumeos ¢ 0 1 9, Ho mx Koapl. Ecam
npULLIEN KaKOM-TO CMMBOJI, KOTOPbIM He ABAseTcsA UMdpoK, Mbl He BylemM ero 406aBasATh K Hallen
CTpOKe message.

O61beKTbl TMMA String MO3BOAAIOT MPOM3BOAMTbL KOHKATEHALMIO, T.€. 06beANUHEHME CTPOK. ITO
MOXHO cagenatb Tak: message = message + incomingChar, HO MOXHO 3anMcaTb B
COKpalleHHOM opMe: message += incomingChar.

B 3ToM nporpaMme Mbl IOMOJIHAEM i f KOHCTPYKUMEW else if. ITO eLle OMH YCIOBHbIN
onepaTtop, KOTOpbIM NPOBEPSAETCA TO/IbKO B C/ly4ae JIOXKHOCTM BblpaXKeHWs, JaHHOr0 NepBoOMy
onepartopy. HeckonbKo else ifMOryT cnefoBaTb APYr 3a APYroMm, NMpM 3TOM KaxKgoe cneayouiee
yC/i0BUE ByAeT NPoBepATbCA TOMIbKO B C/lyHae HEBbINOJHEHWUA BCeX npeablaywmx. Ecam B KoHue
pPa3MeCTMTb else, OH BbINOJIHUTCA TOJIbKO €C/IU HU OAHO M3 YC/I0BMI HE BbINOJIHEHO.

HanoMHMM, 4TO nociieoBaTENbHOCTLIO \n KOAMPYETCA CMMBOJ NEpeHoca CTPOKU. ECn oH 6bin
nepejiaH yCTpOMCTBY, Mbl MEpeAaemM NoJlyYeHHbIE paHEE CMMBOJIbl KaK MapaMeTp

ANs analogWrite (), KOTOpPaa BK/AOYAET CBETOAMOA.

MbI Mcrosib3yeM oaMH M3 METOAOB String, tolnt (), KOTOPbIM 3aCTaBASET CYUTATb CTPOKY HE
HabopoMm uMdp, HO Yncnom. OH Bo3BpalLAET 3HAYEHME TMNA long, NPU 3TOM, €C/IM CTPOKa
HauyMHaeTCs C CMMBOJIA, He aBAstoleroca umdpon, 6yaet BosspaleH 0. Ecav nocne uydp, uaywmx
B Hayasie CTPOKM, ByayT CUMBOJIbl He-UMMDPbI, HA HUX KOHBEPCUMA OCTHOBMUTCS.

O6paTuTe BHUMAHME Ha BbINAaJAoLIEE MEHIO BHM3Y MOHMTOPA MOpTa: YTOObI Hallle YCTPOMCTBO
noJiy4aso CMMBOJ1 MepeBoAa CTPOKM, Tam AOJIKHO 6biTb BblopaHo «HoBas cTpoka (NL)»

MycTas cTpoka o6o3HavaeTcs Tak: "". OnycTowmB ee, Mbl FOTOBblI COOMpaTb HOBYIO
nocsefoBaTe/lbHOCTb CUMBOJIOB.

Bonpochbl Ansa npoBepKu cebs

Kakue 06beKTbl NO3BOJIAIOT JIEFKO MaHUMNY/IMPOBaTb TEKCTOBbIMU AaHHbIMM?

Y10 BO3BpaLWaldT MeToapl Serial.available () U Serial.read()?

YeM oTIMYaloTCA KOHCTPYKUMKU for U while?

KakmMm 06pa3om MOXKHO OpraHM30BaTb 60/1€e C/I0XKHOE BETBAEHME, YeM if .. else?

Kak MOXHO 06beAMHUTb TEKCTOBbIE CTPOKM?

Kak MOHO MpMBECTM TEKCTOBYH CTPOKY, COAEP:KaLLy Ludpbl, K YACJ0BOMY TUY?

3aq,a|-|ma AnAa CaMOCTOATEJIbHOIo peLluieHnA

MpoBepbTe, NONaAaeT Jiv NepeaaHHoe YMC/I0 B AManasoH 3HauyeHMM, KOTopble HY}KHO nepeaBaTh

BanalogWrite () . [lepeaanTe Ha KOMMbIOTEP COOBLLIEHME 06 OLIMBKE, €C/U HeT.



I'Iepep,enaﬁTe nporpamMmy Tak, YTOObI yCTpOI‘/’ICTBO pacno3HaBa/10 TEKCTOBbIE KOMaHAbI, HanpmuMmep,
«on» n <<Off>>, M COOTBETCTBEHHO BKJ1104aJ10 U BbIKJ1l04a/10 CBETOAMNOA.

Bam MOKeT NpuroauTbCs 0AMH M3

MeToa0oB String: toLowerCase (yourString) UAMtoUpperCase (yourString) , KOTOpble
BO3BpaLLAOT NepeAaHHyt0 CTPOKY yourString, NMPUMBEAEHHYIO K HUKHEMY MJIM BEPXHEMY

PErucTpy COOTBETCTBEHHO.



JKkcnepumMeHT 20. lNepeTarMeBaHMe KaHaTa

Cnucok ,quaneﬁ ANnA SKCnepmuMeHTa

1 nnata Arduino Uno

1 6ecnaeyvHasl MaKeTHasa naaTa

1 cBeTOAMOAHAA LWKana

10 pe3uncTopoB HoOMMHasoM 220 Om

4 pe3ncTopoB HoMHHaIOM 100 KOM

2 TaKTOBbIX KHOMKM

2 KEPAaMMYECKMX KOHZEeHcaTopa HomuHanomM 100 HO

1 nbe3onuLiaaka
1 uuBepTUpyoWmn Tpurrep LLmMuTTa

24 npoBoja «nana-nana»
Ana AonosHUTENbHOMo 3a4aHuA
1 cepBonpuBo/

1 KoHZeHcaTtop 220 Mk

MpuHUMNManbHaA cxema

1A KHONKU Ha nuHe 3 nuH 0 *
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100 kO
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http://amperka.ru/product/arduino-uno
http://amperka.ru/collection/proto
http://amperka.ru/product/bar-led
http://amperka.ru/product/resistor
http://amperka.ru/product/resistor
http://amperka.ru/product/tactile-button
http://amperka.ru/product/ceramic-capacitor
http://amperka.ru/product/piezo-buzzer
http://amperka.ru/product/74act14-schmitt-trigger
http://amperka.ru/product/wire-mm

CxemMa Ha MaKeTKe
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O6paT1MTe BHUMaHUE

Cxema noaK/IIYEHUA KHOMOK C MCMOJIb30BaHWEM KOHAEHCATOPOB, PE3UCTOPOB MU MUKPOCXEMbI
74HC17, KoTOpasA Ha3bIBAE€TCA MHBEPTUPYIOLWMIM Tpurrep LLIMUTTa, Hy»KHa ANA annapaTHOro
nojaesieHUA apebesra. [NoCMOTPUTEBMAEOYPOK Ha 3Ty TEMY.

B 3TOM 3KCNEpMMEHTE Ham HYKHO O4EHb MHOIO LMMPOBbIX MOPTOB, MO3TOMY HaM MPMULLJIOCH
ucnosb3oBaTb nopt 0. Mosb3oBaTbCA MM HEYA0OHO M3-3a TOro, YTO OH COEAMHEH C OAHWMM U3
KaHa/I0B Moc/ie10BaTe/IbHOro MopTa, NO3TOMY Nepej NPOLIMBKOM MUKPOKOHTPOJIIEPA HaM NPUAETCS

OTK/1l04aTb NpoBoA, M,ClyLLl,Mﬁ K Nbe3onuuasike, a nocjie npownBkn noaxkato4aTb €ro 06paTHO.

CKkeTy

#define BUZZER PIN 0

#define FIRST BAR PIN 4

#define BAR COUNT 10

#define MAX SCORE 20

// 1ruio6aJibHEIE [EepeMeHHEE, HWCIOJIb3yeMee B IIPEepeBaHusIx (cM. pajee)
// IOOJDKHEI GEITE OTMEUeHE KakK HecTabuibHele (aHrui. volatile)

volatile int score = 0;
void setup

for (int 1 = 0; 1 < BAR _COUNT; ++i
pinMode (i + FIRST BAR PIN, OUTPUT);
pinMode (BUZZER_PIN, OUTPUT) ;
// HpepeBaHme (aHry. interrupt) HOPMOCTAHABIMBAET OCHOBHYIO
// mporpamMy, BEBIIOJHSET SBalaHHylw QYyHKIMIO, a 3aTeM BO30OHOBJISET
// OCHOBHYyI HporpaMMy. HaMm HyXHO INpEepEBaHMe Ha HaxaTue KHOIKM,

// T.e. IIpM CMEeHe CHI'Hajla C BEICOKOI'O Ha HI/IS’KI/HZ, T.e. Ha


http://wiki.amperka.ru/%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8:10-%D0%BF%D1%80%D0%B5%D1%80%D1%8B%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F-%D0%B8-%D0%B0%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D0%BD%D0%B0%D1%8F-%D1%81%D1%82%D0%B0%D0%B1%D0%B8%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F

// HucxomsameM (aHrui. falling) ¢poHTe
attachInterrupt (INT1, pushPl, FALLING); // INT1 — 570 3-11 mmH

attachInterrupt (INTO, pushP2, FALLING); // INTO — 570 2-31 OMH

void pushPl ++score; // QyHKUMS-IpepeBaHue 1-10 UI'POKa
void pushP2 --score; // GYHKLUS-NPEPEBAaHME 2-I'0 HUI'POKAa

void loop

tone (BUZZER PIN, 2000, 1000); // maém curHan x crapry.
// IIOKa HMKTO M3 MI'POKOB HE€ BhRMI'PAaJI, OOHOBJISIEM <«KaHAaT»
abs (score) < MAX SCORE
int bound = map (score, -MAX SCORE, MAX SCORE, 0, BAR COUNT) ;
int left = min (bound, BAR COUNT / 2 - 1);
int right = max(bound, BAR COUNT / 2);
int 1 = 0; i < BAR COUNT; ++i

digitalWrite (i + FIRST BAR PIN, i >= left && i <= right);

tone (BUZZER _PIN, 4000, 1000); // maém curzan mnobens

true // «nomBemmMBaeM» JIATY O [Nepe3arpy3Ku

lNoAacHeHMA K Koy
Kog Hawel 06bI4HOM NpOrpaMMbl MCMOHAETCA MHCTPYKLMA 32 MHCTPYKLUMEN M €C/IM Mbl, HanpuMep,
NpoBepsieM COCTOSAHUE JaTuMKa, Mbl K HEMY 06paTMMCA TOIbKO B T€ MOMEHTbI, KOrJa oyepejb
ZIOMAET A0 COOTBETCTBYHOLLEN MHCTPYKLMU. OZHAKO Mbl MOXXEM MCMO/Ib30BaTb NPepbIBaHUA:
o MO HacTynneHun onpedeseHHo20 cobbimusA
o Ha onpedesieHHOM Nopmy XOZ, Nporpammbl 6yaeT NPMOCTaHaBIMBATLCA A5 BbIMOJHEHUA
o onpedeneHHoU yHKYuU, a 3aTeM MporpaMmma NPOAO/IKMUT UCMONIHATLCA C TOro MecTa, rae
6bl/1a MPMOCTAHOBJIEHA.
Arduino Uno no3Bonset genatb npepbiBaHMA Ha noptax 2 U 3.
B setup () NponucbiBaeTCA MHCTPYKUMA attachInterrupt (interrupt, action, event),
rae
o interrupt MOXeT NPMHMMATb 3HAYeHUA INTO MaM INT1 ANA NOPTOB 2 U 3 COOTBETCTBEHHO
o action — MMA QYHKUUKM, KOTOpas GyAeT Bbi3biBaTbCA NPU HACTYM/IEHMM COObITHA
o event — COGbITUE, KOTOPOE Mbl OTC/IEXMBAEM. MOXKET NPUHUMATD
3HayeHMe RISING (M3MEHeHMe OT HM3KOro YPOBHA CMIHasa K BbICOKOMY, oT 0 K

1), FALLING (OT BbICOKOrO YPOBHSA K HM3KOMY, OT 1 K 0), CHANGE (0T OK 1 mam ot 1 K

0), LOW (NpY HM3KOM YPOBHE CUrHana).
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no6asibHble NepeMeHHbIe, K KOTOPbIM Mbl 06pallaemMca 13 yHKUMKU, obpabaTbiBatoLLe
npepbiBaHMA, JOKHbI 06BABAATLCA C MCNOJIb30BAHUMEM KJ/IHOYEBOrO C/10Ba volatile, KaK B
JaHHOM 3KCNepMMeHTe volatile int score = 0.

BHYTpU cbyHKLMM, BbI3bIBAEMOM MO NPEPbIBAHUIO, HE/Nb3A MCMO/Ib30BaTh delay () .

®yHKUMA abs (value) BO3BpallaeT abCOJIIOTHOE 3HaUYEHUE value (3HAYEHME MO MOAYJIIO).
O6paTHTe BHMMaHKE, YTO PYHKLMS MOXKET cpaboTaTb HEKOPPEKTHO, eC/v NepeaBaTb eM
BblpaXKEHWE, KOTOPOE €elLe He BblYMCIEHO, HAaNpUMep abs (++a) , Nyylle nepesaBatb €M NpocTo
nepemeHHylo.

®DyHKUMA min (vall, val2) BepHeT MeHbllee M3 vall U val2.

OyHKUMA max (vall, val2) BepHeT 6osbliee M3 vall U val2.

B naHHOM 3KCnepuMeHTe Mbl BbIYMC/IAEM 3HAYEHWE, KOTOpPOe 3anuchiBaeTCsA Ha CBETOAMOAbI, MPAMO
BdigitalWrite ()

Mbl y3Ke 3HAKOMbI C JIOTUMECKUM «M» (&&). HepeaKo HykeH onepaTop «/orMyeckoe «mam»: | | . OH
BO3BpaLLaeT «MCTUHY>», €C/IM XOTA Obl OJMH U3 ONnepaHAoB MMEeT 3HaYeHne «UCTUHa». false | |
falseBepHeT false, a true || true, true || false M false || true BEPHYT true.
MbI cnonb3oBanm while (true) {} ANA TOro, YTO6bl 1oop () OCTAHOBMJICA MOC/E TOrO, KaK KTo-

TO BblUrpas: ywhile Bcerga MCTUHHOE YCJ/IOBUE U OH 6GECKOHEYHO HMYEro He BbinoaHAeT!

Bonpochbl 4nsa npoBepKu cebs

KakrMm o6pa3om Mbl nogaBnsem gpebesr annapaTtHo?

AnAa yero Ucnonb3yTCA npepbiBaHMA?

KakrMmM 06pa3om MOXKHO BKIOYMTL 06pabOTKY BHELIHMX NpepbiBaHMIA?

O KaKkmMx HloaHcax paboThbl C y3Ke M3BECTHbIMM HaM Bellamu ciefyeT MOMHUTbL Npu paboTe ¢
npepbiBaHUAMM?

Kak BbIGpaTb MaKCHMaslbHOE M3 ABYX 3HAYeHMIM? MMHUManbHoe?

Kak nonyumtb abcontoTHOE 3Ha4YeHMe nepeMeHHoM? Yero caeayet msberatb Npyu MCNOb30BaHMM
3TOM PyHKUMM?

Korpa onepatop siorMyeckoe «uam» BO3BPaLLAET «/10XKb»?

3a/laH1A 419 CAMOCTOATE/IbHOrO pelleHUs

Bmecto CBGTO,DMO,D,HOI\;I LKaJ1bl NOAKNKYNUTE CcepBonpMBOo4 M USMEHUTE KO TaKMM 06pa30M, YTOObI

nepetarnBaHMe AeMOHCTPUPOBAJIOCb NyTEM OTKJ/IOHEHUA CEPBOMNpPpUBOAA OT CpeAHErNro NoJ10KEHUA.



