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ETanu po3pobku nporpamMHoro 3abesneyveHHs

1. Ymctum AVR Hivoro
He pobuTb

6. Nepesipsgemo nporpamy
B pearibHOMy nNpuUcTpol
N

O
S

2. MNuwemo nporpamy

Ha KoMmmn'oTepi

3. MNMporpamyBaHHSA
BipTyanoHoro AVR B

KoMM'toTepi

5. lNporpamyBaHHS

pearnsbHoro AVR

B

[

4. [NepeBipsaemo nporpamy

Ha KoMmm'loTepi

g

[pouec HanmcanHa nporpamM pgns MK AVR  ak | pgna 6yob-SIKMX [HLLMX,
CKITafAaETbCs 3 AeKiNbKoX eTaniB: NigroToBKa BUXiAHOMO TEKCTY NPorpamMmu Ha AKin-
Hebyab MOBI NPOrpamyBaHHS; KOMMiNALIS NPOrpaMy; HanaromyKeHHs U TeCTyBaHHS
Nporpamu; 0CTaTouHe NMporpaMyBaHHs U NiAroToBKa [0 CepiMHOro BUPOBHULTBA.



Arduino

UNO, Mega, Nano, Micro, Due, Leonardo, LilyPad

Arduine Uno Rev3 Arduino Leonardo

Arduino Mega

Arduine Due

Arduino Lifypad

Arduino Micro

BisyanbHo Arduino siBnsie coboro HeBeNUKY OpYKOBaHy NnaTy 3 BCTAHOBIEHUM
MK/ KBapLOBMM pe3oHaTopoM, CTabinisaTopoM xueneHHs, KoHBepTopoM USB-UART
Ta YHithiKoBaHOI «rPebiHKOH» KOHTAKTIB, SIKI MOBOAATb CUrHaNM 0o UmMdpoBux Ta
aHanoroBux rMopTis..



Arduino UNO

DC Power Jack

Q Voltage Regulator EESSEE <1 USB Port

<1 Reset Button

el PN  ATmegalb

,,,,, s B
B b —] 12¢ Communication
£ = ﬂbil o )

- &

Crystal Oscillator

AREF Analog Reference Voltage
Ground

LOREF

RESET

Power Source

ONINayv

Digital Pins

ATmega328|

Analog Pins

Serial Communication

In-Circuit Serial
Programming Header 5V ON Indication LED



Arduino UNO

DC Power Jack
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CepepoBuLLe po3pobku Arduino

& C & arduino.cc/en/software B O & B @'n Yy @ & »
M BxigHi - sovmsvom... b:‘ Brogawwe % httpy//ai2appinvent... ‘ Komicia "Pagiotexvi.. (@) Ownaiin nepesoau... @ Replit - PossibleSc... ,‘". Online C++ Compil.. @ Online 3D Viewer »

PROFESSIONAL EDUCATION STORE ), Search on Arduino.cc

HARDWARE SOFTWARE ~ DOCUMENTATION + COMMUNITY « BLOG ABOUT

Arduino Web Editor

shetch_febim

Start coding online and save your sketches in the cloud. The most N - 1
up-to-date version of the IDE includes all libraries and also -
oo LM i | i O 5. [ shotchiont s i

( m \GETTING STARTED
/

N o e ——

Downloads

DOWNLOAD OPTIONS

w ArdUinO |DE 1 -8-1 3 Windows Win 7 and newer

Windows ZPfie

Windows app Wing1or10
The open-source Arduino Software (IDE) makes it easy to write code PP

and upload it to the board. This software can be used with any Linux 32bits

Arduino board. Linux 64bits
Linux ARM 32 bits

Refer to the Getting Started page for Installation instructions. Linux ARM 64bits

SOURCE CODE Mac 0S X 10.10 or newer

Active development of the Arduino software is hosted by GitHub. Release Notes
See the instructions for building the code. Latest release source ArER e (i |
code archives are available here. The archives are PGP-signed so
they can be verified using this gpg key.

https://www.arduino.cc/en/software



CepepoBuLLe po3pobku Arduino

ARDUINO NEWS INTEL®-BASED
PLATFORMS RUNNING

i e LINUX ARE
© SUPPORTED!

Arduino Explore 10T Kit vs. Opla loT
Kit: a detailed comparison

loT Cloud

This Arduino-powered robot is like a

Roomba with a paintbrush
w i

-
This DIY domino clock tells the time
using three LED-lit tiles

This automated table makes beer n LEARN MORE

Manager for Linux Digital Store

wwerad by
T azon

services

https://create.arduino.cc/




Arduino Web Arduino

® sketch_may4a

NEW SKETCH + T v — % ArduinoUno ~  ess  SHARE

sketch_may4a.ino N Readie.adoc -

o

SEARCH SKETCHBOOK

s [/

2

3 -.’.'

4

S~ void setup() {
6

7}

8

9~ void loop() {

Examples ORDERING BY LAST MODIFIED

Libraries E sketch_mayd4a ©

- Monitor

=
o

Help

=
[
[

=
;%]

’———————-—\

~

' Preferences

Features usage

Import your sketches to your
online Sketchbook and access
them from any device!




Arduino Web Arduino

. pape B ¥
x Blink 26 = veld ety :.[':. ':
¥ ff Initialize digltal pla LERD _BU]
SEARCH EXAMPLES Q . | — »- Arduino Uno| - L " =
= =11 = E IEVE [ ] 1 -
— 28 pirMode{LED BUILTIN, CUTFUT);
SHOWING EXAMPLES FOR UNO ?El ]
Sketchbook Blink.ino Blin =8
9 If you want to know '.-;h.?t : a )
Examples BUILTIN | FROM LIBRARIES 1@ model, _crheck thelTechn;lc: :_I_l ) l:: £ logo Tunc !. i1om roems ovEr an _:
11 https://www. arduino.cc/er
12 wm B S
. . o . ) 3.;' S ErE Ill--ll.:l {
Libraries 13 modified 8 May 2014 r . . i
OLBASICS (6) 14 by Scott Fitzgerald 33 digitalWritef{ LED BUILTIN, HIGH);
15 modified 2 Sep _2@16 r p =
- Monitor B AnalogReadSerial 16 by Arturo Guadalupi Iq ded ".I.':- Nl :l 3
17 modified 8 Sep 2816 3 - rl
L. 18 by Colby Newman }'-1 diglta -...:-'.iTll[l ED HUILTIM BN |y
Hel E BareMinimum 19 (=] - F a8
L — e = = . .. P e . T, T
\ 26 This example code is in { !-E- ] s l:-- (L :ll
n E Blink © , 21 1 .
Preferences - e e e e e e 22 http://www. arduino.cc/en 3 _I
23 */ =
K DigitalReadSerial 24
Features usage 25 // the setup function runs once when you press reset or power the board
E Fade 26 void setup() {
27 /f initialize digital pin LED_BUILTIN as an output.
28 pinMode (LED_BUILTIM, OUTPUT);
E ReadAnalogVoltage 20 1}
3a
31 // the loop function runs over and over again forever
02.DIGITAL (9) 32 v void loop() {
33 digitalWrite(LED_BUILTIN, HIGH); // turn the LED on (HIGH is the voltage level)
34 delay(le8e); // wait for a second
03.ANALOG (6) 35 digitalWrite(LED_BUILTIN, LOW); // turn the LED off by making the voltage LOW
36 delay(1e08@); // wait for a second
04.COMMUNICATION (12) g; }

05.CONTROL (6) Success: Done verifying Blink

06.SENSORS (4)

(1] :
iw amazon
web services 07.DISPLAY (2)




9 Test_Matrix_2 | Arduing 1.8.5

Qain Mpaska Crery WMHcorpymentsr Momows

Hogwii Ctrl+N
OTkpeiTe... Ctrl+0
OTkpbiTe HegaeHne

Manka co ckeTqamm

Mpumepe! i
3akpeme Ctrl+W
Coxpanute Ctrl+5
CoxpaHuTb Kak... Ctrl+Shift+5

Hactpoiikn crpannuer Ctrl+ Shift+P

Mevate Ctrl+P
Hactpoiikun Ctrl+ Comma
Beixog Ctrl+Q
IT Ueldy LLdE OELwWes
12 jlunsigned long delayt
13
14 int ks
15
16 | wvoid setup() {
17 lc.shutdown (0, fals
18 // Set brightness
19 lc.setIntensity (0,
20 // Clear the displ
21 lc.clearDisplay (0)
22|}
23
24 woid drawDigital () {
5 // Display one
26
27 for (int i =0; i<8
g lc.setRow(0,1i,B1
29 delay(delaytime)
30 lc.clearDisplay (
31 delay(delaytime)
32 }
33 for (int i=0; i<8

BeTpoennsie MNpumepel
01.Basics

02.Digital

03.Analeg
04.Communication
05.Control
06.5ensors
07.Display

08.5trings

09.USB
10.5tarterkit_Basickit
11.Arduinol5P

Mpumepsl 4na noboi naatel
Adafruit Circuit Playground
Bridge

Esplora

Ethernet

Firmata

G5M

Liquid Crystal

Robot Control

Robot Motor

5D

Servo

SpacebrewYun

Stepper

Temboo

BEIGBIT

Mpunepsr gna Arduino Nano
EEPROM
SoftwareSerial

Arduino IDE

AnalogRead5Serial
BareMinimum
Blink
DigitalRead5erial
Fade
ReadAnalogVoltage

- a x

>
> h" ~
&

&9 Blink | Arduino 1.8.5

Qaiin lMpaeka Ckery Wuctpymentsr Momowls

24
25 // the setup function runs once
26 void setup() {

g pinMode (LED_BUILTIN, OUTPEUT) ;

when you press reset or power the board

27 // initialize digital pin LED BUILTIN as an output.

29 }
30

31 // the loop function runs over and over
32 void loop() I

33 digitalWrite (LED BUILTIN, HIGH); /o
34 delay (1000} ; v
35 digitalWrite (LED BUILTIN, LOW); /1
36 delay (1000} ; /i
37

i
23[*/

again forewver

the
for
the
for

turn LED on (HIGH is the woltage
a second
LED off by making the wvolts

a second

wait
turn
wait

B - .



OcobnusocTi MoBu Arduino

OnepaTtopu
setup ()

loop ()
Kepytoui onepatopu
if

if ... else

for

switch case

while

do ... while

break

continue

return

goto

JloriyHi onepaTopu
&& ()

u(ABO}
' (HD)

CuHTaKcuc
; (Kpanka 3 KOMOHO)

{} (PirypHi ay>Ku)

// (OAHOCTPOKOBUIA
KOMeHTap)

/** /[ (MHOroCcTpokKoBme
KOMeHTap)

#define

#include

ApucMeTHUUHI onepaTopu

= (Onepatop
NPUCBOHBaHHA)

+ ([logaBaHHA)
- (BigHIMaHHA)
* (MHOXeHHS)
/ (AineHHs)

% (3annLLOK Bia AiNEHHA)

OnepaTopu NopiBHAHHS

== (JOPIBHIOE)
! = (He aopiBHOE)
< (MeHLwe Hix)
> (binblue HixX)

<= (MeHwwe abo
NOPIBHIOE)

> = (Binbwe abo

NOPIBHKOE)

biToBi onepaTopu

& (Mobitosoe I)
| (no6iToBoe ABO)

A~ (Mobitooe XOR abo
BMKNHOYaE ABQ)

~ (MobitoBoe HE)

<< (NOBITOBMA 3pyLUEHHA
BAIBO)

>> (NOBITOBWIWA 3pYLLIEHHA
BrMpaso)



OcobnusocTi MoBu Arduino

Tunn paHux
void https://doc.arduino.ua/ru/prog/
boolean https://alexgyver.ru/lessons/arduino-reference/
char https://arduinoplus.ru/coding-arduino/
unsigned char
byte
int (2-6anToBe) 3HaueHHs Y pjanasoHi Big, -32768 oo 32767

unsigned int  (2-6auToBe) 3HaYeHHa y AjanasoHi Big 0 4o 65535

word

long 32 6iTa (4 6anTa) y pjanasoHi B, -2 147 483 648 po 2 147 483 647
unsigned long 32 6ita (4 6aiTa) y pianasoHi Bip, 0 10 4 294 967 295

short (2-6amToBe) 3HaYeHH Y AianasoHi Big, -32768 po 32767

float 32 6iTa (4 6amnTa) y pianasoHi Big —3.4028235E+38 po 3.4028235E + 38
S 1 32 6iTa (4 6anTa) y pianasoHi Big, —3.4028235E+38 o 3.4028235E + 38

string - MacWB CUMBOJIIB
String - 06'eKT

MaCHEW



Cumynsauia pobotu Arduino

cnm
=T

DIGITAL (PWM-} & &

(UNO)

Starters

Arduino - =
Search

[
-

Breadboard Blink

UnoArduSim

TinkerCad

File Fmd Execute Onhons Configure \n‘arUpdales Windows Help
(M« 4% BEFEBELEDL ALY ?

||/= use File->Load Prog to

load a different Program

=/

int count;

void setup()
i

count=8;

void loop()

count=count+1;
delay(16@);

//the "int main()" below is IMPLICIT in Arduino
Jf/but is shown here EXPLICITLY by UncArduSim
int main()

s

[l

|| count= @

PUSH ™ |[lo1 SERIAL[o0
ta‘tchl
i- -
LR char]
I'w):)))))) JJ“
UEAREE IIE'II]EIEIII

NN AD D DT M
%__‘ '_'O < @

O®uno =

ARDUINO

https://kolotushkin.com/indexsoft.php


https://kolotushkin.com/article.php?id=2
https://kolotushkin.com/article.php?id=2
https://kolotushkin.com/article.php?id=2

Arduino. TinkerCad

gm AUTODESK

c|AlD] TINKERCAD

Gallery Designs | Circuits |

Gallery

Blog Learn Teach Q 0

W Staff favorites -

52 Small

m 32 LEDs flashing using 74HC595

m Arduino Datalogger - simple & Movimiento servo

ago) #aprendeConDynamo




Basic Components  All Components  Starters

Arduino

Digital Read Serial

i &

e wealoe e B

Analog Read Serial

(3 OSSN S RSN

Arduino. TinkerCad

Servo

Starters

-
" B

- = L
M M

Debounce

- e

Tone Keyboard

- K0

Search

State Change Detection

;
i
L]

Analog Input

soo
=

Tone Melody Tone Multiple
~E =
°



Arduino. TinkerCad

Starters

Arduino

win e Mmoo
[ L

DIGITAL (PWM-)

oom®m ™~
L B |
I

POWER N
aa

ol
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& in E o-ommmn
1 z L T

Fade




Arduino. TinkerCad

i 0-¢
[K[E] Ard_Task1 =

[c[AlD) ==

2L W O« » B ©

I p Start Simulation

 Sm—

Blocks - + 8 %
@ Output @ Control
@ Input @ Wath
@ Notation @ variables

sef builtin LEDfo HIGH =

seipn 0w fo HIGH v

seipin 3+ to

Export

1 (ArduinoUnoR3) =

Share

This program blinks pin 13 of the Arduina (f

rolate servoonpin @ 0 - Ioodegr

play speakeronpin 0 =+ with tone i}

fum off speakeronpin 0

hello world STl

set RGBLED inpins 3 =

:
;
%

3w 3

L tum the LED on (HIGH is the voltage level)

M « » E
-~

20 = wiid 5utupti ¢

T
8
Fad
=B
11

33+ vold loepl) {

=3
xq
1
36
37

»
ff initialize digital pim LED_BUT
plrMode{LED BUILTIN, OUTFUT);

¥

i ehe losp fumctlon runs over and

digitalWwrite{LED BUILTIN, HIGH);
delay{1050);
digitalwrita(LED BUILTIN, LOW):
delay{1808);

\ ©
\
|
|

ARDUINO

POWER

Code
Text - *
~

~ie

;' void sem()_

71

8 pinMode (13, OUTFEUT);

9}

E- void loep()

1 // turn the LED on (H

digitalWrite (13, HIGH);

PR T

delay(1000); // Wait for 100
(1 /{ turn the LED off by making
7 digitalWrite (13, LOW);
B delay(1000); // Wait for 1000

P Start Simulation

Export

= *

1 (Arduino Uno R3)

is the voltage level)

the veltage LOW

lisecond(3)

millisecond(s)

Share




g Ard_Task1 u = ‘
n rd_Tas
< [A[D]
UI no- o @ -« @ o P Start Simulation Export Share

Text - + B8 %  1(AduinoUnoR3) ~
TinkerCad

€ woid setup()
71
5 pinMode (2, OUTFUT);

11 wvoid leepl)

f/ turn the LED on
digitalWrite (2,

/ turn th off
digitalWrite (2 LOW);
delay(1000); // Wait for 1000 millisecond(s)

[gﬂ Ard_Task1
la[D]

& sketch_mar30a | Arduino 1810

2L @ w » B © »  Stan Smulation Export Shate
Text . + @ & (AdunoUnoR3 = maﬁn nDﬂEHE ':ETLI MHHW“EHW nu"“:“'u'h

sietch mardda

vold setap () |

pinMods (2, OUTEUT) ;

void lespi(d |
figitalWeite (2, HIGH);
delay (1000] ;
_';-._l.".'.al'n'n':.i!.:ﬂﬂr LOW) &

Sorry, it seems like your code has some errors. delay (1000) ;I



https://www.youtube.com/watch?v=535SkaMIuPQ
https://www.youtube.com/watch?v=535SkaMIuPQ

m

71
[E Ard_Task1

[c|AlD|

2 @ « » B ©

Arduino. 'I'mkerfC_a_d

s e L LR .
- = - - - . - .

nnnnn wreoRodp2pg a2 S RdNANERS

L I A I I A R R A L

L L B O I I T I O LRI ) o

J:tti.t"".'i‘.'.ttt.’i.'.'i Resistance lili]

O & & & & & & & & & & & & & o & & & & & LI

| 7 code | p sta

- - -

= Resistor
 Name [0

Jlo ]

Dt e R e T e Y

vold setup() {
pinMode (2, OUTPEUT) ;

void loop() {
digitalWrite (2, HIGH):
delay (1000) ;
digitalWrite (2,
delay (1000) ;

LOW) ;

Text

LR s G B

1 &

la

Code | [ Stop Simulation Export

void setup()
{

pinMode (2, OUTPUT);
}

void loop()

{
digitalWrite (2, HIGH);
delay(1000); // Wait for
digitalWrite (2, LOW);
delay(1000); // Wait for

¥y &8 %

1 (Arduino Ung

1000 millisecond(s)

1000 milliseccnd(s)



Arduino. TinkerCad 2| o gaer;

| g I i ot A e e e et e e ot e e B e + . )
nnnnnnn 4 m T EEAsAa s r s E R RANERERS L VOoLO EIEt-L‘.P{:l
c::.:::::::R:::!:::!::::::::z T |
S e i © pinMede(yd, OUTRUT);
- - - = £ —— - -
= = - : pinMode (gd, QUTPUT);
TR L B I - e LR Lo B B R B T - l - - —
T ® ¥ " @ @ %" ®F 8 @8 @ ii.I l‘- ldb.iil."\:l . S, ¥ F‘ir‘}":tﬂet:dr CUTPUJ-_;
Ll oo M| T
BEEEEEESEE S H! IEEH I EHE TR
I e
* . . 3 g .-\.'::Jl::l

15 digitalWrite(yd, HIGH);
16 digitalWrite(gd, LOW);
' digitalWrite (bd, LOW);
delay(1000) ;

20 digitalWrite(gd, HIGH);
2] digitalWrite(yd, LOW);
b 22 digitalWrite (bd, LOW);

e
|| 1

23 delay (1000} ;

23 digitalWrite(bd, HIGH);
2E digitalWrite(gd, LOW);
27 digitalWrite(yd, LOW);

-

28 delay(1000);



Arduino. TinkerCad
5 Tremendous Habbi n E ‘

2k « » (B o© [ P Start Simulation Export Share

MR
[ |m|—|

Text - ¥y 8 % 1 (Arduino UnoR3) =

26 pinMode (2, INPUT);
27 pinMode (13, OUTPUT);
3 void loop()
31| {
e f/ read the st
3] buttonState =
2! check if pushl the
85 // buttonState is H
36 if (buttonState == EIGH) {
37 // turn LED on
3 digitalWrite (13, HIGH);
3 b oelse |
4 // turn LED off
41 digitalWrite (13, LOW);
. . 43 delay(10); // Delay a little bit to improve simulation performa
https://doc.arduino.ua/ru/prog/ = }
4 »

https://alexgyver.ru/lessons/arduino-reference/

https://arduinoplus.ru/coding-arduino/



Arduino. TinkerCad

switch (var) { https://doc.arduino.ua/ru/prog/
case 1:

//Buxonyersca, xomm var mopipzoe 1
break;
case 2:
// Buxonyernca, xomm var gpopiBHoe 2
break; -
default:
// BuxoHyeTbCH, KONM He BMOpaHa XOOHA 3 aJibTePHATUB
// default HeoBOB' 43K0BMIL

5| int State=0;

7 wvoid setup(){
pinMode (yd, OUTPUT):

pinMode (gd, CUTPUT):
pinMode (bd, OUTPUT);
11 pinMode (25, INPUT);

if (buttonState==HIGH)
State++;

if (State > 3)
State=0;

switch (State){

case 1:
digitalWrite (yd, HIGH):
digitalWrite (gd, LOW):
digitalWrite (bd, LOW):
break;

& case
. 3 27 digitalWrite(gd, HIGH);

28 digitalWrite (yd, LCW):;
- 00 29 digitalWrite (bd, LOW);:
30 break;
AR 5 31 case 3:
32 digitalWrite (bd, HIGH):

digitalWrite (yd, LOW):
digitalWrite (gd, LOW):
break;
defaulc:
digitalWrite (bd, LOW):
digitalWrite (gd, LOW):
-k, - - 32 digitalWrite (yd, LOW):

21 delay(1000):




int wd=2:r

Arduino. TinkerCad

2 int gd=T7:
3| int bd=12:;
4| int buttconSctace=0;
S| inmt State=0;
ane S e S R SRR S R &
T - * T owoid =s=tup ()i
R S S T T e R = pinMcde (vd, COUTPUT) :
_!!I""l.!!'il‘hl:iﬁtl‘:!l!"-— o plnl{.;}detgdr DU—TPU'I'};
FEET e o G o e - et 0 pinMode (bd, CUTPUT) ;
ettt i S (it ) Gathiiag]  Ghgiaiey ™= B ala b cintods (RS, IMNPUTL} :
- = = -.! e }
b & SONPA b ) § gt iidt 13
RS A O A O LA B - s o ow & & o & & L ) 1-:_ VD_'L:]-'_ __-;:;-D_'E-|::|{
g bt Eaciei) fpinind) (O g s TS cuttenState =digitalBRead (iS) ;-
2 S b LAy it o S LS 16 if [(buttonState==HIGH]
t*'..ll.' . W L A illl’.‘ll -I T 5t.-at.-E++;
k*"Il..ll i ® * " @ ® w % % b " & ¥ ¥ ¥ E i:— I:St,.atE } 3:'
19 State=0;
. oo ; 20 switch (State) i
21 case 1:
00 digitalWrite (yd, HIGH]} :
digitalWrite(gd, LOW) :
G digitalWrits (bd, LOW) :
ocreak;
caszse 23
digitalWrite (gd, HIGH) :
digitallWrite (yd, LOW) :
digitallWrite{lbd, LOW)
- .- creak:
) case 3=
y digitalWrite (lbd, HIGH} :
) digitalWrite (yd, LOW)

digitalWrite (gd, LOW) :
oreak:

defaultc:
digitalWrite (bd, LOW)
digitalWrite {gd, LOW)
digitallWrits (w4,

e W W

g

i)
delaw (1000) -

[ S ST W oL o o o T 4 T S T 8 Y
[ T T N G O s O Y POV T T T O TR O Y O N




IlomallHe 3aBOaHHS

3amiHuTK 3 ceiTnoaiona ogHM RGB ceiTnopiopom.
KHorkoto nepepgbaunt 8 pexxmMis poboTtu

RBG

000 // black (Led off)
001 // green

010 // blue

011 // cyan

100 // red

R Cathode B G 101 /7 yellow

110 // purple

111 // white
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