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CTPOMCTBO «APIAYUHO», TTO3BOJISAIONIEE BKJIOYATh U
Th JIAMIIOYKH C IIOMOIIBIO MYJIbTA JUCTAHIIHOHHOTO
150568



b Oaraxx 3HaHui 110 padote ¢ Arduino u ero
BaHUIO B OBITY;

Th «Arduino» ¢ UCIoJIb30BaHUEM HEJIOPOTHUX
OB

U3JICIINI0 OPUTUHAIbHBINM BHENITHUM BUI.




HOCTBIO IIPOCKTa 3aKJII0YaeTcs B TOM , yTO Arduino
€T BO3MOXKHOCTH Y4YalluXcs B Ipolecce 00yyeHus B
, CTapIIIeH IIKOJIE U YHUBECPCUTETE U IOMOracT yUeHUKaM
ThCSI.

HOCTH Arduino OrpoMHBI, C €r0 NOMOIBIO MOYKHO
UTh CUCTEMY « YMHBIN JIOM) .



NCTOPUA

B 2002 rony Maccumo baniu 611 puHSAT Ha paboTy B
JIOJKHOCTH JI01IeHTa B IHCTUTYT NPOEKTUPOBAHUS
B3aMMOJICMCTBUU Topojia ViBpea 11t mpOABUKEHUSI HOBBIX
CIIOCO00B pa3paOOTKU MHTEPAKTUBHBIX MTPoeKkTOB. Ho
KPOITIEYHBIN OFOKET U MaTepraibHas 0a3a CBOAUIN €ro
CTapaHus Ha HET. baHM U ero rpymnna noCTaBUIM 1eJib,
. CO3J1aTh JOCTYIIHOE YCTPOMCTBO, mopsaka 30 $, uro0n
¢ CTYJICHTBI MOININ ce0€ MO3BOJINTh YYUTHCS HA JaHH
taropme.

i IIpoayKT, KOTOPBIN OHU CO3aJIU COCTOSI U3
| KOMIIOHEHTOB, Ha GOPTY HMe MHKPOKOHT
§ ATmega 328. A 910 caMO€ BaXKHO, YCT] 0JKHO
¢ ObLIO JOCTaTh U3 KOPOOKH U Cpasy Ha

[TepBblii mpoToTUI NosiBUWICA B 2005 101y, HO TOrIa OH

§ clIc HE HA3bIBAJICS apAyUHO, BAabHenmeM, baniuu

= HasBaJj ero Tak B 4YeCTh CBORfO 0apa, a TOT Ha3BaH B YECTh
Kopons Uspea-Apaynno: Jla, Bo Takas HCTOPHUS
CO3/IaHMs1 Ha3BaHUsl!)
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ARDUINO

Arduino — 3To maTa UCHoJb3yeMas sl
CO3/IaHUsl YCTPOMCTB CIIOCOOHBIX
B3aMMOJEUCTBOBATh C OKPYKAOLIEH
CpeZIor U BOCIIPUHUMATh Pa3JIMYHbIE
JAHHBIC U3 HEE MPHU TOMOIIM Pa3IMYHbIX
JATYMKOB U YIPABJISIIOIIMX YCTPOMCTB,
TaKUX KakK JBUTATECIH U T.J.




ApaymHo \ BUJIbl ARDUINO

0 Arduino UNO
| MEGA 2560 *

/ | N 0 Arduino Nano

' ooEm): | P
0 Arduino Due
0 Arduino Mega /
0 Arduino Leonardo
0 Arduino Pro Mini
0 Arduino Pro Micro

g
o PouER ™
B3oyis 233232.% 2

Pro Micro” B2

CospaHo .arduino-kid.ru




COEPA ITPUMEHEHUA

0 CucreMa «YMHBIU JTOM.

0 BceB0o3MOXHBIE JAaTYUKMU.

0 PobOoToTeXHHKA.

0 ABTOMaru4eCKHUe BEHTUJISATOPHI.
0 Cserodopsl.

0 OXpaHHBIC CUCTEMEI.

0 MuUHU METCOCTAHIINN.

0 MynbTUTECTEPHI.

0 KBaapokonTepsl.




I[TPEUMYIIECTBA

0 IlomHass OTKPBHITOCTE.

0 T'ubkocTh moagxoa.

0 IIupokwuii BEIOOP.

0 KpoccmiardopMeHHOCTb.
0 CTouMOCTSb.

0 IIpocrora ocBOEHUS.




HEJIOCTATKU

0 CnumkoM yooras o0ono4dka
IPOTPAMMBI.

0 Majag yacTora

MUKpormpoueccopa. Her

BO3MOKHOCTH €€ U3MECHHUTD.
0 Majbelii 00beM ITaMATH IS

COXPaHEHUs IIPOTrPaMM.




I[TPOITPAMMHWPOBAHHUE
APJIYHO U CBA3b C
[IK

[Tpornecc moakmroueHus miarbl Arduino Nano
MEePCOHAIBHOMY KOMIThIOTEPY OOBIYHO HE BBI3bIBACT
3aTPyJAHECHUM.

Ecnu pabota ¢ miaroi mporucXoauT BIEPBbIE, CKOpPEe
BCETO, MOTPEOyeTCs cKayaTh U yCTAaHOBUTH JpaiiBep
g mukpocxembl CH340. Ota mukpocxema

npeactapisgeT coooit USB-to-Serial mpeoOpa3osat
KOTOPBIN oOecrieunBaet oomenne Arduino Nan
xommbioTepoM uepe3 USB-kabens. [1ogo6HE
MHUKPOCXEMBI YCTAaHOBJICHBI B OOJIBIITIHC
MOAUGHUKAIIAA ¥ peTuTuK miat Arduino




TEXHUYECKHUE
XAPAKTEPUCTHUKHA
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Hanpsoxenue nuranus: SB
Bxonnoe nutanue 7-12B (pekoMeH10BaHHOE)
MakcuMalibHBIN TOK UG POBOTO Bhixoaa :40 MA

Flash- mamsars: 16 K6 mm 32 KO, B 3aBUCHUMOCTH OT
yuma

O3VY: 1 K6 mim 2 KO, B 3aBHCHMOCTH OT YHIIa
EEPROM: 512 Gaiit nim 1 K6
Yacrtora :16 MI'1

Pasmepsl: 19 x 42 mm

Bec:7 1




TEXHUYECKHUE
XAPAKTEPUCTHUKHA

0 Mukpokontposiep: ATmega328P ninn
ATmegal 68

0 Sapo: 8-6mtHBINT AVR

0 TakroBas yacrtora: 16 MI11
0 Iludpossie muHbL: 14
0 AHaJOroBbie MUHBI:S /




Beixog 3.3V

Bxoa Baemaero 11OH

AHaJIoroBble BXO;1bl

Knonka RESET
Brixon 5V
Bxox Reset
GND

Bxoxa muranusa 7-12V

Pa3péym Mini-USB

ATmega328 Ksapu 16 MI'n
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JIMHEHHBIH PeryiIaTop HalpPAKSHHA

GND
Bxox Reset
BreBog RX

ARDUINO:ITOPTEI
BBOJIA-BBIBOJIA

14 i poBbIX BXOA0B/BBIXOIOB

8 aHAJIOTOBBIX BXOJIOB

Vi



SloL @ PCINTS

PCINTS [ADCY

PCINT10 |ADE2 |16

A2| PC2 |1

PCINT11 |ADCS |

A3| PC3

PCINT12|ADCA |

A4l Pca |1/

PCINT13

AS| PC5

TONBKO
AHANOT
BXxoAQ

I T

Y e 1] ronrs [REER

OBbiN < m”

|PCINT14|——{RESET| PC6

P83 [11] ponTs [ocaa [RERE]

MakcumanbHas Harpyska Ha oauvH Bbixoa: 40mA
PekomMeHayemas Harpy3ka Ha oauH Beixoa: 20mA
MakcumanbHas cyMmmapHas Harpy3ka nnatbl: 200mMA

PB4 (12| PCINT4
PB3 (11| PCINT3
PB2 [10| PCINT2
PB1 | 8 | PCINT1
PBO | 8 | PCINTO
PD7 | 7 |PCINT23| AIN1
PD6 | 6 |PCINT22| AINO | OCOA
PD5 | 5 |PCINT21| T1 |OCOB
PD4 | 4 |[PCINT20( TO | XCK
PD3 | 3 |PCINT19| INT1 |OC2B
PD2 | 2 |PCINT18| INTO
D
PC6 | —|PCINT14 [RESET)|
PDO [ 0 [PCINT16| RXD
PD1 | 0 |PCINT17 | TXD

m b

O6wmi oTpuuaTenbHbIN NONKC (3emns)

BbiBOAbI, CBA3aHHbIE C NUTaHUEM

DU3nyecKuin HoMep HOXKM MUKpoKkoHTponnepa ATMega328

MopT 1 HoMmep nuHa MUKpOKOoHTponnepa ATMega328

Ha3sanue nuxa B cpege Arduino IDE

AnbTepHaTuBHaA PyHKUMA NUHA

AHanorosble BXoabl

WnTepdenc Serial
WuTepdeinc SPI
Wntepdenc 12C

BbiBOABLI C BO3MOXHOCTLIO reHepauuun LUAM

ARDUINO:ITOPTEI
BBOJIA-BBIBOJIA
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CBETOIUOJIHA S
WHJIUK AL

0 RXuTX  Murator npu oOMeHe
nanHbpIMH MexXTy Arduino Nano u T1K.

0 L Ilonp30BaTenbCKuil CBETOANO/
MOJAKJIIOYEHHBIN K 13 muny
MHUKPOKOHTpoJIIepa. IIpu BeICOKOM
YPOBHE CBETOJIMO/]T BKJIIOYAETCSI, IIPH
HH3KOM — BBIKJIIOYaeTCS.

0 ON Hanuune muranusg va Arduino
Nano.




ro S Blink | Arduino 1.0,

File Edit Sketch Tools Help

Blink

Elink

This example code 13

volid setup () {

'/ initialize the d]

pinMode (13, OUTPUT);
}

void loop() {
digitalWrite (13, HIGH):
delay(1000);
digitalWrite (13, LOW);
delay(1000);

}

<

Turns on an LED on for on

e second, then off for

in the public domain.

ital Pin as an output.

‘/ Pin 13 has an LED connected on most Arduino

'/ set the LED on

second

f// wait for a

one second, repeatedly.

boards:

Arduino Uno on COMS

CKETY

[Mporpamma, HanncaHHas B cpeae
Arduino

MHorve HasbiBalOT ero “YnpoLleHHbIN
C++”, “a3blk ApaynHo”,

camun Arduino Ha3bIBaKOT €ro

“Arduino Wiring”. Ho Ha camom

aene a3blk 30ecb — 00bIYHLIN C++ (cK-
NSIOC-NSOC) CO BCEM COOTBETCTBY LM
€My CMHTaKCUMCOM 1 BO3MOXHOCTAMMU




PEJIE

Pene - kommyTaumoHHoe yctponcteo (KY),
coenHsLEee UnNn pasbeanHsoLee Lenb
9NEKTPUYECKON NNN INEKTPOHHOM CXEMbI NPU
N3MEHEHNN BXOOHbIX BEMMYMH TOKA.

Buabl :

0 DJIEKTpUYECKHUEC

0 MEXaHUYECKHE
0 TEIIJIOBBIC

0 OITUYECKHUE

0 MarduTHBIC

0 aKyCTHYCCKHEC

Tvnbi :
0 DOnekrpomexannueckoe peineAEMR).

0 TeepmorensHOE pene (SHR).

BaxxHo: pene pabotaet ot 5 V.



CHOPKA APJIYHWHO C
PEJIE
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HAIIMCAHUE CKETHA
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HAIIMCAHUE CKETHA
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MMPUHATUE CUTHAJIA
nay
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MMOJICOEJINHIII
JIAMIIOUKH .
TTPOBEPKA 1
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MMOJICOEJINHIII
JIAMIIOUKH .
[TPOBEPKA 2
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MMOJICOEJINHIII
JIAMIIOUKH .
[TPOBEPKA 3
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