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lNpeaucnosue

O Hac

OcHoBaHHas B 2011 roay, «Elegoo Inc.» — npougeTatowas TEXHONOTMYECKAs KOMNaHUA,
Creumanm3npyroLwasncs Ha uccneoBaHuK, paspaboTke, NPOU3BOACTBE U MAPKETUHTE
OTKPbITOro annapaTtHoro obecneyeHus. PacnonoxeHHas B LeHbuxkaHe — “KpemHumeBo
fonunHe” Kutasa — KomnaHusa HacuuTbiBaeT 6onee 150+ coTpyAHMKOB M pacrnonaraeT 3aB0A0M
nnowaabto B 1000+ KBagpaTHbIX METPOB.

MpoayKToBbIV pAg NpeacTaBaseT cobol Bapuaumto, HaunHasa ¢ nposogos DuPont n naat UNO
R3 [0 NOAHOUEHHbIX CTapTOBbIX HAbOPOB, PACCUMTAHHBIX Ha KJAMEHTOB C J1t06bIM
YPOBHEM nNpeablayLLero onbiTa U 3HaHu 06 Arduino. Momumo 3Toro, cpean TOBapoOB TaKKe
NPUCYTCTBYIOT akceccyapoB ana Raspberry Pi, Takne Kak akpaHbl 2.8" TFT touch n STM32
MUKPOKOHTPO/IEpbI. B Byayliem KoMNaHWa NAaHUPYeT yaenuTb 60/blue BHUMAHUA U,
BO3MOHO, NHBECTMPOBaATb B pbiHOK 3D neyatu. Bca npoaykuma «Elegoo Inc.» cootBeTcTByeT
MEXAYHAaPOAHbIM CTaHAAPTAaM KayecTBa U BbICOKO LLEHUTCA NOKYNaTeasMM CO BCETO MUPa.
OduumanbHblii caltT: http://www.elegoo.com

MHTepHeT-marasmH Ha Amazon JOCTyNeH A1A CeayoWmX CTpaH:

US Amazon storefront: http://www.amazon.com/shops/A2WWHQ25ENKVJ1

CA Amazon storefront: http://www.amazon.ca/shops/A2WWHQ25ENKVJ1

UK Amazon storefront: http://www.amazon.co.uk/shops/AZF7WYXU5ZANW

DE Amazon storefront: http://www.amazon.de/shops/AZF7WYXU5ZANW

FR Amazon storefront: http://www.amazon.fr/shops/AZF7WYXU5ZANW

ES Amazon storefront: http://www.amazon.es/shops/AZF7WYXU5ZANW

IT Amazon storefront: http://www.amazon.it/shops/AZF7WYXU5ZANW
Hawwu ypoku

3TN YypPOKM paccymTaHbl HA HOBMYKOB. C MX MOMOLLBIO Bbl CMOMKETe HayuuTbcA paboTatb C
KOHTpoanepom Arduino, AaTYMKamMmn U APYrMMU KOMNOHeHTaMn. Ecam Bbl XoTuTe yrayoutbca B
nsyyeHue Arduino, mbl pekomeHayem npoumtatb «Arduino Cookbook» Malikna Maproauca.

HekoTopble YacTh Koaa B 3TUX YpOKax pegaktuposanmcb CaimoHom MoHKom. CaiMoH MOHK —
aBTOp pAfAa KHWUF 06 OTpbITOM annapaTHOM obecneyeHwun, KoTopble AOCTYMHbI HA Amazon:
«Mporpammupyem Arduino», «30 npoektos Arduino gns 3noro reHus (30 Arduino Projects for

the Evil Genius)» n «Mporpammupyem Raspberry Pi (Programming the Raspberry Pi)».

O6cnyKuBaHue KNIUEHTOB
Kak HENnpepbIBHO U“ 6b|CTp0 pactywan TexHo/NornyeCkaa KOMMNAHWUA, Halle CcTpemMaeHue —

onpaBaaTb BCe Balln OXWOaHUA, NpeaocCTtaBanAaa NpoayKUnNo U KyCayrm HamebiClLEro Ka4yecrtea.

Bbl MO’KeTe cBA3aTbCA C HAMK, Hanuncas Ha service@elegoo.com mnun EUservice@elegoo.com.

MbI € HeTepNEHMEM OEM BaLLM OT3bIBbl, KOMMEHTAPUN WIN NPe/IOKEHNA.
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Hawwu onbITHbIE UHXEHEPbI OTBETAT Ha Ntobble BaLwu BOMPOCHI U1 NOMOTYT PeELNTb BO3SHUKLLNE

npobaembl B TeyeHue 12 yacos (B TeueHWe 24 Yacos, B NPa3gHUYHOE BPeEMS).
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Packing list

1=awww.elegoo. com

RGB LED Photoresistor
2PCS 3 (photocell)
Y 1P
Y\
\

UNO R3\
\thUSB
\  1pPC

Button(Small) Active Buzzer
5PCS 1PC
§

F-M Dupont Wire ¥ JBﬁﬁgng\?Tg
5PCS u r Wir
u 65PCS

Resistor
120PCS

Tilt Ball Switch
1PC

<0AA LED

30PCS

74HC595 IC
1PC

Breadboard
1PC

Contact us : service@elegoo.com
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Ypok 0: YcTtaHoBKa cpeapbl IDE

BcTtynneHue
NHTerpnpoBaHHan cpepa paspabotku (Integrated Development Environment, IDE)

Arduino — 3To nporpammHas ctopoHa naatdpopmol Arduino.

B 3TOM ypOKe paccka3sbiBaeTcA, Kak HaCTPOUTb Ball KOMMNbOTEP A4 MCNO/b30BaHMA
Arduino, 1 Kak NOAroTOBMTbLCA K NOC/IeAYIOWMM YPOKaM.

MporpammHoe obecneveHne Arduino, KoTopoe Bbl byaeTte Mcnonb3oBaTb ANA
nporpammmpoBaHMe Ballero KoHTpoanepa Arduino, AOCTyNHO AnsA onepaunmoHHbIX
cuctem Windows, Mac u Linux. Mpouecc yCTaHOBKM OT/AMYAETCA ANA pPasHbIX
ONEepPaUMOHHbIX CUCTEM W, K COXAJNEHMIO, NPeAnosiaraeT HEeKOTOPYH «PY4YHYHO»

pabory.

LWAT 1: MNMepeitgute Ha https://www.arduino.cc/en/Main/Software n Hailigute
CTPaHMLY, NOKa3aHHYIO HMXKe.

Windows installer
Windows ZIPp file for non admin install

ARDUINO 1.8.0 Windows app Get 2
The open-source Arduino Software (IDE) makes it easy to ' :
write code and upload it to the board. It runs on Mac OS X 10.7 Lion or newer
Windows, Mac 05 X, and Linux. The environment is

written in Java and based on Processing and other open- >

source software. Linux 32 bits

This software can be used with any Arduino board. Linux 64 bits

Refer to the Getting Started page for Installation Linux ARM

INnstructions.

Release Notes
Source Code
Checksums (sha512)

Bepcua nporpammbl Ha 3TOM calTe 06bIYHO ABAsieTCA camou nocnegHeit. K tomy
e, TeKyllaAa Bepcua MoKeT 6biTb HOBee 4Yem Bepcus, NpeacTaBleHHaA Ha

pUCYHKe.

12 /223


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

LLAT 2: 3arpysuTte cpeay pa3paboTku, COBMeCTUMYIO C ONepaLMOHHOK CUCTEMOIA

Ballero KoMmnbloTepa. 34ecb Kak npumep BbibpaHa OC Windows.

Windows installer
Windows 71P file for non admin install

Windows app' Get Sm

Mac OS X 10.7 Lion or newer

Linux 32 bits
Linux &4 bits
Linux ARM

Boibepute “Windows Installer” (YcmaHoswuk Windows).

Support the Arduino Software

Consider supporting the Arduino Software by contributing to its development. (US tax payers, please note this contribution
15 not tax deductible). Learn more on how your contribution will be used.

SINCE MARCH 2015, THE ARDUING IDE HAS BEEN DOWNLOADED

TIMES. (IMPRESSIVE!) NO LONGER JUST FOR ARDUINO AND
GENUINO BOARDS, HUNDREDS OF COMPANIES AROUND THE WORLD ARE
USING THE IDE TO PROGRAM THEIR DEVICES, INCLUDING COMPATIBLES,
CLONES, AND EVEN COUNTERFEITS. HELP ACCELERATE ITS DEVELOPMENT
WITH A SMALL CONTRIBUTION! REMEMBER: OPEN SOURCE IS LOVE!

$3 $5 $10 $25 $50 OTHER

JUST DOWNLOAD CONTRIBUTE & DOWNLOAD

Haxkmute “JUST DOWNLOAD” (TO/IbKO 3ATPY3UTD).
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Bepcua nporpammsbi 1.8.0 AocTynHa BmecTe C APYrMMW maTepuanamu, Kotopble
Mbl MPeAoCTaBAAEM, U, Ha MOMEHT BbIMyCKa 3TOr0 Kypca, ABAAETCA CaMoW

nocnegHemn.

=¥ arduino-1.8.0-linux32 tarxz
=8 arduino-1.8.0-linuxéd tarxz
=8 arduino-1.8.0-macosx.zip

&9 arduino-1.8.0-windows.exe
=8 arduino-1.8.0-windows.zip

YcraHoBKa Arduino (Windows)

YcraHoBuUTb Arduino ncnonb3ya exe. YCTaHOBOYHbIN NaKeT.

3

=2 arduino-1.8.0-windows.exe

€8 Arduino Setup: License Agreement =] o |-

I Please review the license agreement before installing Arduino, If you
2.0 accept all terms of the agreement, did: I Agree.

GMU LESSER. GEMERAL PUBLIC LICEMSE -
Version 3, 29 June 2007 i
Copyright (C) 2007 Free Software Foundation, Inc. <htto://fsf.oral=

[ |Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.,

|| |This version of the GMU Lesser General Public License incorporates the terms

and conditions of version 3 of the GML General Public License, supplemented
by the additional permissions listed below.

-

Boibepute ”I_Aéree” (A coenaceH), 4TObbI NepenTn K cnepyowemy nHTepopency
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Arduino Setup: Installation Options =k

Checdk the components you want to install and unchedk the components
co you don't want to install. Click Mext to continue.

| select components to install: Install Arduino software

Install USE driver

Create Start Menu shaortout
| Create Desktop shortout

[ Assocdiate .ino files

Space reguired: 397.3MB

d

Cancel Mullsoft Install Syvstem w2, 46 < Back | Mext = I

Haxkmute “Next” (danee)
Arduino Setup: Installation Folder = -
e, e, —— il

Setup will install Arduino in the following folder, To install in a different

folder, didk Browse and select another folder. Click Install to start the
installation.

(8

"Desﬁnatiun Folder

Z:\Program Files (x86)\Arduing Browse. .. |

Space required: 397.3MB
Space available: 5.3GB

| Cancel | Mullsaft Install Syskem w2, 46 < Back | Install I

Bbl moxkeTe BbiOpaTb “Browse...” Ana Bbibopa NyTH YCTAaHOBKU AN HaNPAMYHO BBECTU

HeobxoAMMyo BaM ANPEKTOPUIO.

Browse For Folder g ]

Select the folder to install Arduino in:

Bl Desktop
i I |4 Libraries
| & Administrator
PRl Computer
< & ZHES ()
. 360rescue
= ) 3605ysRt

[= | 1) Autodesk S
| 1| 0 | P

>

[ Make Mew Folder ] [ Ok, ] [ Cancel ]
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Bbibepute “Install” (YcmaHosums), ymobbl Ha4aMb YyCMAHOBKY.

@ Arduino Setup: Installing i . L= e |-

Extract: layout.png

ce
[

Cancel | Mullsaft Install Syskerm w2, 46 < Back | Close

HaKkoHeu, Korga Bbl yBUANUTE C/ieAyloLLee OKHO, HaxkmuTe “Install” (YcmaHosume),

4TOObI 3aBEPLUNTL YCTAHOBKY.

[ mnduws Security ﬁ

Would you like to install this device software?

Mame: Arduino USB Driver
=3 Publisher: ArcBotics LLC.

Always trust software from "ArcBotics LLC.". Inztall ] [ Don't Install J

@ You should only install driver software from publishers you trust. How can [
decide which device software is safe to install?

Bbl yBUAMTE Ha pabouem cTone cneayowmii 3Ha4oK
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KNnkHUTe ABaxKapbl, 4Tobbl BbIOPaTh Kenaemyto cpeay pa3paboTku

s )

€9 sketch_jan05a | Arduino 1.8.0 =HNCIN X
Edit Sketch Tools Help

sketch_jan05a

1 woid setup) { -

2 S/ put your setup code here, to run once:

Lo ]

5 woid loop ()

£/ put your main code here, to run repeatedly:

L]

9}

A

Arduino/Genuine Uno on COM215

. A

Bbl MoO)KeTe OCTaHOBWUTb CBOM BblbOp Ha MeToAe YCTaHOBKM MPOrpammbl C
MCNO/Ib30BaHMEM YCTAHOBOYHOTO NakeTa M NPONyCTUTb MaTepuan, NpMBeaeHHbIN HUXKe,
Cpasy nepenga K cneaytowemy ypoky. Ho ecnm Bam MHTEpPeCHO y3HaTb 0 ApyrMx MeToaax
YCTAHOBKMW, NOXKaNyncTa, NpoAoAXKaATe YNTATD.

PacnakyiTe 3arpyeHHblii zip ¢pann, ABONHbIM HaxKaTUEM OTKPbITb MPOrpammy 1 BBECTU

}enaemyto cpeay paspaboTku

=8 arduino-1.8.0-windows.zip
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S

Uv‘ . v Computer >_Lo(al Disk (Dz) » arduino-1.8.0 » v|"|| Search

File Edit View Tools Help

Organize * Include in library « Share with + New folder > [ @
Name # Date modified Type Size

drivers 2017/1/5 14:29 File folder

examples 2017/1/514:29 File folder

hardware 2017/1/5 14:29 File folder

J java / File folder

lib 2017/1/514:29 File folder

libraries 2017/1/5 14:29 File folder

reference File folder

tools File folder

tools-builder File folder
@ arduino.exe 2016/12/21 17 Application 395 KB
44 | arduino.ldj.ini 2016/12/21 17 Configuration sett... 1KB
@ arduino_debug.exe 2016/12/1 Application 392 KB
< | arduino_debug.4j.ini 2016/12/21 Configuration sett... 1KB
[=77] arduino-builder.exe 2016/12/21 17: Application 3192KB
(%) libush0.dil 2016/12/21 17:14 Application extens... 43 KB
%] msvcpl00.dil 2016/12/21 17:15 Application extens... 412 KB
(| msverl00.dll 2016/12/21 17:15 Application extens... 753 KB
| revisions.txt 2016/12/21 17:14 Text Document 80 KB
=] wrapper-manifest.ml 2016/12/21 17:16 XML Docurnent 1KB

, 19 items

£2 arduinc.exe

sketch_jan05a | Ard

Edit Sketch Tools Help

sketch_jan05a

1 woid setup () { i

2 /{ put your setup code here, to run once:

[¥2]

B woid loop () {

T/ put your main code here, to run repeatedly:

[#=]
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JaHHbIV meToa YyCTaHOBKMU TpebyeT oTAe/IbHOW YCTaHOBKM ApaiiBepa.

Manka Arduino copepXuT B cebe Kak camy nporpammy Arduino, Tak u AgpaiiBepbl,
nossonstoLwme noaknoueHne Arduino K Bawemy KomnbtoTepy yepes Kabenb USB. Mepes
3anyckom nporpammHoro obecnevyeHuns Arduino, Bbl A0NXKHbI YCTaHOBUTL Apansepbl USB.
C nomolwpbto USB Kabena nogknatoumte nnaty Arduino K Bawemy KomnbtoTepy. JonxkeH
3aropeTbCcA CBETOAMOA, NOKa3bIBAIOLLNI, YTO HA NAATy NOCTyNaeT NUTaHWE, U Bbl A0/IXKHbI
nonyumtb coobuieHne ot Windows “HaliaeHo HoBoe obopyposaHue” (‘Found New
Hardware'). UrHopupyiTe cooblueHne u oTKaoHAlTe nawbble nonbiTkn Windows
NPOM3BECTN aBTOMATUYECKYHO YCTAHOBKY ApPalBepos.

Cambim npoBepeHHbIM cnocobom yctaHoBKM USB apaliBepoB ABASIETCA MCMO/Ib30BaHUE
Oucnetyepa YcTpoiicts. YTobbl OTKPbITL Ancnetyep Ycrpoicts 8 Windows 7, Bbl cHa4ana
AO/KHbI OTKPbITh MaHenb YnpasneHus, 3atem BblbpaTb ONUMIO NPOCMOTPA 3HAYKOB, U
HalTK JucneTyep YCTPOMCTB B CNIUCKE.

B “dpyrne Yctpoicrtea” (‘Other Devices’), Bbl O0/KHbl YBWAETb 3HAYOK AN
“HensBecTHOro  yctpomctea” ¢ HeboNblWMM  KenTbiM  NpeaynpeXxgaroLnm

TpeyronbHUKom. 370 Baw Arduino.

= Device Manager E=RECE =
File Action View Help

e HIE HE B E &S

4= Linda-Laptop
b Eﬁ Batteries
; 9 Bluetooth Radios
18 Computer

by Disk drives
- Be Display adapters

ey DVD/CD-ROM drives
\--i":-,j Hurnan Interface Devices
> - IDE ATA/ATAPI controllers
o T Imaging devices

s Keyboards
b ﬂ Mice and other pointing dewvices
o Monitars
¥ Network adapters
4 -[[5) Other devices
4l Unk e 3
B Process Update Driver Software...
% Sound, { Disable
1M Systern Uninstall
§ Universi

Scan for hardware changes

Properties

Launches the Update Driver Software Wizard for the selected device,
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) |l Update Driver Software - Arduing Uno (COM3)

How do you want to search for driver software?

< Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

<% Browse my computer for driver software
Locate and install driver software manually.

Cancel

LlenkHMUTe npaBoM KHOMKOM HA YCTPOMCTBO WM Bblbepute “O6bHOBUTL [pansep...”.

3aTem nocnepyeT Bbibop AMb6O “ABTOMATUYECKMI NMOUCK 0BHOBNEHHOro Apansepa”,
AM60o “BbINONHUTL MNOUCK APaMBEPOB Ha 3TOM KomnbioTepe”. Bbibepute nocneaHee m

BPYYHYIO YKaXKUTE MeCTo pa3melleHus aparisepa X\arduinol.8.0\drivers.

8 .
@ |l Update Driver Software - Arduino Uno (COM3)

Browse for driver software on your computer

Search for driver software in this location:

D:harduine-1.8.0] hd Browse...

[¥]Include subfolders

= Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device,

[ et ]l Cancel ]
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Bbibepute “Nanee”, nocne 4yero MOKET BbICKOUUTb MpeaynpexieHne CUCTEMbI
6esonacHocTM. B Takom cnyyae, paspelimTe YCTaHOBKY MNPOrpammHOro
obecneyeHus. Kak To/IbKO yCTaHOBKa byaeT 3aBeplleHa, Bbl NONy4YnTe coobuieHne
C noATBepPXKAEHMEM.

o |

o) Il Update Driver Software - Arduino Uno (COM3)
ey

Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

Arduino Uno

Cloze

Nonb3oBarenu Windows moryt nponycTutb yKasaHua pnaAa yctaHoBku MO Ha
KOMNblOTepbl C onepauymMoHHbIMU cuctemamm Mac m Linux v cpa3sy nepeiTtu K

YpoKy 1. Monb3oBatenn Mac 1 Linux moryt npoaoaKuTtb UteHue.

YcraHoBKa Arduino (Mac OS X)

3arpysuTte u pacnakynTte zip ¢ann. KnukHute geaxabl Ha Arduino.app 411 BBOAA
Arduino IDE. Cuctema nonpocuT Bac yCTaHOBUTb BUBAMOTEKY cpeapbl BbINONHEHMUA
Java runtime library, ecin oHa ele He ycTaHOB/JEHA Ha BalleM KOMMblOTeEpE.

Mocne OKOHYaHWUA YCTAHOBKM, Bbl MoXeTe 3anyckaTtb Arduino IDE.

=4 arduino-1.8.0-macosx.zip
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YcraHoBKa Arduino (Linux)
Bam HykHO 6yaeT wmcnonb3oBaTb KomaHay ‘make install’. Ecnu Bbl nonb3yeTtecb
cuctemolt Ubuntu, To peKomeHayeTca ycTaHaBaueaTb Arduino IDE w3 ueHTpa

npunoxenui Ubuntu.

=8 arduino-1.8.0-linux32.tarxz
=8 arduino-1.8.0-linux64d.tarxz

MOACKA3KA: Ecnu Bbl CTONKHYAIUCb € npobnemoir B npouecce YCTAaHOBKU

ApanBepoB., noxKanyicra, obpatutecb K UNO R3, MEGA, NANO DRIVER FAQ.

"L UNO R3, MEGA, NANO DRIVER FAQ
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YpoK 1: YcraHOBKa 6ubaunortek u paborta c cepuitHbiMm MOHUTOPOM

YcTaHOBKa A0N0NHUTENbHbIX 6ubanoTek Arduino

KaK To/IbKO Bbl 0OCBOUTECH C MPOrpammHbIM obecnedeHnem Arduino 1 B COBEpLUEHCTBE
oBfajeeTe CTaHOAAPTHbIMW  GYHKUMAMKW, BaM HaBEpPHAKA 3axoyeTcA pacwmnpuTb

BO3MOXHOCTM Bawero Arduino ¢ NOMOLLbIO A0NO/HUTENbHbIX BUbBANOTEK.

Yro Takoe 6ubaunoreka?
Bubnnoteka - 310 Habop YHKUMKA, nNpegHasHaYeHHbIX AAA Toro, 4Tobbl

MaKCMManbHO YNpoCTUTb pPaboTy C pasnMyHbIMKM  gatynkamu, HK-akpaHamuy,
MoaynaMu 1 T.4. Hanpumep, BcTpoeHHaa bubnmoteka LiquidCrystal no3sonseT nerko
B3aMMOAENCTBOBAaTb C CMMBOJIbHbIMM  LCD-3KkpaHamu.  CywlecTBYOT  COTHM
OONONHUTENbHbIX BUBANOTEK, KOTOPbIE MOXHO CKayaTb B MHTepHeTe. CTaHAapTHbIE
6ubnnotekn Arduino u paa Hambonee 4acTto MCNONb3YEeMbIX AOMOJHUTENbHbIX
6mMbnnoTek nepeuncneHol B cnpaBke. Ho nepes Tem, KaK MCNONb30BaTb

A0NONHUTENbHbIE BUBANOTEKN, HEOBXOANMMO CepBa YCTAaHOBUTb UX.

Kak yctaHoBUTb 6Mbanoreky
Mcnonb3sya Library Manager

[na ycTaHOBKM HOBOM 6MBGAMOTEKM B cpefe pa3paboTkm Arduino Bbl MoxkeTe
ncnonb3osaTb Library Manager (aoctyneH gns sepcuii IDE 1.8.0 n HoBee). OTKpoliTe
cpeny pa3paboTku M Bblbepute Sketch, a 3atem Include Library (o6asumob

bubauomeky) > Manage Libraries (Ynpasname 6ubauomexkamu).

& sketch_jan05b | Arduino 1.8.0 =] E ]

'File Edit [Sketeh) Tools Help

Verify/Compile Ctrl+R
Upload Ctrl+U
skeich} Upload Using Programmer  Ctrl+Shift+U =

Export compiled Binary  Ctrl+Alt+S

Show Sketch Felder Ctrl+K

} Include Library ) A
Add File... Manage Libraries...

" el Add ZIP Library...
P gt yeiie wiin bde Here, o rin Sipeatedly:

Arduino libraries
L ArduinoCloud
ArduinoHttpClient
Audio
AudioFrequencyMeter
AudioZero
Bridge
EEPROM
Esplora
Ethernet
Firmata
HID
Keyboard
MIDIUSE
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Mocne yero oTkpoetca Library Manager, 1 Bbl CMOXeTe HalTh CNMCOK bubnaunoTek,
KOTOPbIE YK€ YCTaHOB/IEHbI, MO0 AOCTYMHbI ANA YCTAHOBKU. B aTOM npumepe mbl
NOKa)KeMm, KaK yCTaHOBUTb bubanoteky <Bridge>. MpoKpyTUTE CNMUCOK, YTObbI HalTH
ee, 3aTem BblbepuTe HeobxoaMMy0 Bam Bepcuio BUBNMOTEKU ANs YCTAaHOBKWU. B
HEKOTOPbIX CAy4anx AOCTYMHa TONbKO oAHa BepcuA. Ecam meHio Bbibopa Bepcuii He
NOABNAETCA — HE NePEXNBaINTE, 3TO HOPMA/bHO.

MHorpa npuxoauTtca 6biTb TepnenmBbiM, KaK NOKa3aHO HUXKe. B Takom cnyuae,
noxanyicra, 06HoBUTE CTPAHULY U OXKUpaiiTe.

€2 Library Manager lﬁ

Type _All = Topic _All x| Filter your search. ..

ArduinoHttpClient by Arduine Version 0.1.0 INSTALLED -
[EXPERIMENTAL] Easily interact with web servers from Arduino, using HTTP and WebSocket's. This library can be used for HTTP |E|
(GET, POST, PUT, DELETE) requests to a web server, It also supports exchanging messages with WebSocdket servers, Based on

Adrian McEwen's HitpClient library.

Maore info

ArduinoSound by Arduino

[EXPERIMENTAL] A simple way to play and analyze audio data using Arduine. Currently only supports SAMDZ21 boards and 125
audio devices.,

Mare info

Audio by Arduino Version 1.0.4 INSTALLED
Allows playing audio files from an 5D card. For Arduino DUE only. With this library you can use the Arduine Due DAC outputs to
play audio files.

The audio files must be in the raw .wav format.
Mare info

\Version 1.0.5 = Install

Select wersion

-

ber by Arduino Fersion 1.0.2 INSTALLED

Type ._

» Topie All Filter your sesrch. ..

ArduinoCloud by Arduine Version 1.0.0 INSTALLED ol
Easly connect your Arduing /Genuing board to the Arduine Cloud Easly connect your Arduine/Genuine board to the Arduine Cloud |:= |
More info

ArduinoHttpClient by Arduine Version 0.1.0 INSTALLED

[EXPERIMENTAL] Easily interact with web servers from Arduino, using HTTP and Web Socket's. This library can be used for HTTP
(GET, POST, PUT, DELETE) requests to a web server, It also supports exchanging messages with WebSocket servers, Based on
Adrian McEwen's HttpClient library,

Mare info W

ArduinoSound by Arduino

[EXPERIMENTAL] A simple way to play and analyze audio data using Arduine. Currently only suppeorts SAMD21 boards and 125
audio devices,

Mare info

Audio by Arduine Version 1.0.5 INSTALLED
Allows playing audio files from an SD card. For Arduine DUE only. With this library you can use the Arduine Due DAC outputs to
play audio files.

I_ Downloading libraries index... Downloaded T8kb of Z248kb. |

—
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HakoHeu, 3anycTuTe yCTAHOBKY WM 0XWAANTe, NoKa cpesa pa3paboTkM ycTaHOBUT
HOBYIO 6MBAMOTEKY. 3arpy3Ka MOXKeT 3aHATb HEKOTOPOE BPeMs, B 3aBUCMMOCTU OT
CKOPOCTK Balero noakatodeHuna K MHTepHeTy. Mo 3aBeplleHnto YCTAaHOBKM, Bbl
ysuauTe 1ar “Installed” pagom c HazBaHMem 6ubAnMOTEKN. Tenepb MOXKHO 3aKpbITb
Library Manager.

9 Library Manager LJ'&'

Type A1l w | Topic A1l w | |Filter yow search

Adrian McEwen's HitpClient library.
More info

m

ArduinoSound by Arduino

[EXPERIMENTAL] A simple way to play and analyze audio data using Arduino. Currently only suppeorts SAMDZ1 boards and 125
audio devices.

More info

Audio by Arduino Version 1.0.5 INSTALLED

Allows playing audio files from an 5D card. For Arduino DUE only. With this library you can use the Arduino Due DAC outputs to
play audio files.

The audio files must be in the raw .wav format.

More info
Select version - Install
AudioFrequencyMeter by Arduino Version 1.0.2 INSTALLED

Get the fundamental pitch of an audio signal Allows the Arduine Zere and MKR1000 to sample a generic input audio signal and
get the fundamental pitch
More info

Close

HoBaa 6ubnnoTeka Tenepb AOCTYNHa B MeHto Include Library. Ecnn Bbl xoTuTe

[06aBUTb Bally COBCTBEHHYIO BUBNMOTEKY, OTKPOMTE HOBYIO TEMY Ha

MUmnopr .zip 6ubnnortekun
Yawe Bcero 6ubanotekn BolknaapiBaloTcA B BUAe ZIP-apxmMBa MaM NPOCTO Nanku.

Ha3BaHMe 3TOM ManKku ABNAeTcA Ha3BaHMeM OUOAMOTEKW. BHyTpu nankm 6yaet
daiin ¢ pacwupeHuem .cpp, dann c pacwmpeHmem.h, a TaKKe TEKCTOBbIN
daiin keywords.txt, nanka ¢ npumepamu examples u apyrue ¢dainbl, Tpebyemble
6ubnmnotekon. HaumHaa ¢ sepcun 1.0.5, yctaHaBAMBaTb CTOPOHHME 6UbBAMOTEKM
MOXHO MPSAMO B cpeae pa3paboTkM. He pacnakoBbiBalTe CKayaHHbIM apxuB C
bnbnnoTeKom - octaBbTe ero, Kak ecTb.

B cpeae pa3paboTtku Arduino Bbibepute meHio Sketch > Import Library. B camom
BEpPXY BbiMajatollero cnucka Bbibepute nyHKT "Add .ZIP Library" (Jo6asutb .ZIP

6MbANOTEKY).
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= sketch_jan05h | Arduine 1.8.0

-

Eile Edit [Sketch] Tools Help

Verify/Coampile Ctrl+R
Upload Ctrl+U

sketeh) Uplead Using Pregrammer Ctrl+Shife+U
1 waid Export compiled Binary Ctrl+Alt+5
2 I
3 Show Sketch Folder Cirl+K
} Indude Library
5 Add File...

5 woid Toop(J 1

/f put your main code here, to run repeatedly:

a3
Manage Libraries...

Add ZIP Library.. I

Arduine libraries
ArduinoCloud
ArduinoHttpClient
Audio
LudioFrequencyMeter
AudioZero
Bridge

EEPROM

Esplora

Ethernet

Firrnata

HID

Keyboard
MIDIUSE
Madgwick
Mouse

Robot Control

MoaBWTCA ANMANOroBoe OKHO, NpeAsiaratoliee BaM BblbpaTb 6UBAMOTEKY, KOTOPYIO

Bbl XO0Tenn 6bl 406aBUTb. MNepeianTe K ckayaHHOMY zip-paiiny u OTKpoKnTe ero.

@ Select a zip file or a folder containing the library you'd like to add &J
Look in: | )l Libraries - 2 emE-
8 053231 zip
== :
’;} =8 HC-5R04 zip
Recent Items =] IRremote zip
=4 Keypad.zip
=4 LedControl.zip
! 4 LiquidCrystal.zip
Desktap =8 MPUGDS0.zip |
i
|
[
| B e |
My Documents il SimpleDHT zip
=4 Stepperzip :
P |
A
Computer
¥
TNetwork
L
File name: pitches. zip
Files of type' [ZIP files or folders - /
- 22




s

&% sketch_jan05h | Arduine 1.8.0 =RNC X

e’

Edit Sketch Tools Help

sketch_jan05&hk

void setup () {

S put your setup code here, to run once:

1

5 woid loop () {

S put your main code here, to run repeatedly:

Arduino Nano, ATm

CHoBa oOTKpouTe meHto Sketch > Import Library. Bbl [OMKHbI YBUAETb HOBYHO
6M6MOTEKY B CAaMOM HM3Y BbIMAZAMOLWLEro Crnucka. Tenepb 6MBNMOTEKY MOXKHO
MCcNonb3oBaTb B nporpammax. zip-dann yKe pacnakoBaH B

anpektopuu libraries BHyTpu Bawei paboyen nankm Arduino.

OTO ABa CamblX pacnpocTpaHeHHbIX noaxoga. MNonb3sosatenn cnctem Mac m Linux
MOTYT MOCTyNnaTb TakKMM e 06pa3om. YCTaHOBKA BPYYHYO, KOTOpas NPUBOAMUTCA
HMXe B KayecTBe afibTEPHATUBHOrO MeEeToAa, MCNO/b3yeTCcA MNO/Ab30BaTENAMMU
HamMHOro pexe M abcontoTHO A0OPOBONBHO, MO3TOMY He3aMHTEepPecoBaHHble

4yuTaTeNN MOTYT CPa3y NEPEXOAUTb K CAeAyoweMy YPOKY.
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YcTaHOBKA BPY4YHYIO
Mepen ycTaHOBKOM bubAMOTEKM 3aKkpoiTe cpeay paspaboTkm Arduino. 3atem

pacnakyute ZIP-apxus ¢ 6bubanotekon. [lonyctum, Bbl ycTaHaBAMBaeTe 6MbAMOTEKY
"ArduinoParty" - pacnakyite dann ArduinoParty.zip. B Hem pomKHa 6bITb
nanka ArduinoParty ¢ dannammu ArduinoParty.cpop vt ArduinoParty.h. (Echu dannbl ¢
paclwmpeHnem .cpp v .h nexart He B nanke, To HeobxogMmo ee co3gaTb. B gaHHOM
C/ly4ae BaM HYXKHO co3A4aTb Manky ¢ umeHem ArduinoParty n nepeHecTu B Hee Bce
dannbl n3 ZIP-apxusa, Hanpumep - ArduinoParty.cpp v ArduinoParty.h).
MepetawmTte nanky ArduinoParty 8 pgupektopuio ¢ 6bubanotekamm Arduino. B
Windows oHa byaeT nexkatb npumepHo 3geck: "My Documents\Arduino\libraries", y
nonb3osaTeneir Mac - 3aecb: "Documents/Arduino/libraries", a B Linux-cuctemax
anpekTopua "libraries" 6ypeT BHyTpU paboyen Nankm co ckeT4amu.
Mocne nepemeleHUA Bawa AUPEKTOpUA € BUBAMOTEKAMWM [0MKHA BbIFALETb
npumepHo Tak (noa Windows):

My Documents\Arduino\libraries\ArduinoParty\ArduinoParty.cpp

My Documents\Arduino\libraries\ArduinoParty\ArduinoParty.h

My Documents\Arduino\libraries\ArduinoParty\examples

nnu Tak (Ha Mac):
Documents/Arduino/libraries/ArduinoParty/ArduinoParty.cpp
Documents/Arduino/libraries/ArduinoParty/ArduinoParty.h

Documents/Arduino/libraries/ArduinoParty/examples

Momumo dainos .cpp u.h 3aecb moryT bbITb U Apyrue ¢daiinbl - NPOCTo yoeanTecs,
4YTO BCE OHM Tenepb nexat 3gecb. (Ecan daiinbl .cpp v .h pacnonoxeHbl B KOpHe
nanku "libraries" nnu BnoxeHol BHYTPb eLLe 04HOM NankuM, TO CKAaYaHHaA bubanoTteka
paboTtatb He byaet. Hanpumep, Documents\Arduino\libraries\ArduinoParty.cpp u
Documents\Arduino\libraries\ArduinoParty\ArduinoParty\ArduinoParty.cpp — He
pabounii npumep.)

Mepesanyctute cpeay Arduino. Ybegutecb, 4To HoBas 6MbAMOTEKa noABuaach B

meHto Sketch -> Import Library. BoT u Bce! Bbl ycTaHoBUAK BUBAnOTEKY!

Pabora c cepuitHbiMm moHuTOpom (Serial Monitor) (Windows, Mac, Linux)
Cpepa pa3paboTku Arduino (IDE) — aTo nporpammHan ctopoHa naatpopmbl Arduino.

MOCKONbKY WMCMONb30BaHMA TEPMWHaNa MNpPeAcTaBnAseT coboi OrpoMHyl0 4YacTb
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paboTbl ¢ nnatamu Arduino U APYrMMW MUKPOKOHTpOANepamu, Bblno peleHo
BKHOYUTb B MPOrpammy TEPMUHAN ANA OTODpaKeHMA AaHHbIX, NepeaaHHbIX yepes

nocneposaTesibHbIN NOPT. B cpeae Arduino oH HasbiBaeTcs “cepuiiHblit MOHUTOP”.

NMoaknoyeHne
CepuiiHbIA MOHUTOP BCTPOEH BO BCE BepcuMU cpeapbl pa3paboTkm Arduino. [na ero

OTKPbITUSA, NPOCTO KAMKHUTE Ha MKOHKY Serial Monitor.

P ~

€8 sketch_jan05b | Arduino 1.8.0 =RECIN X
File Edit Sketch Tools Help

sketch_jan0ak

1 woid setup () { -

2 /f put your setup code here, to run once:

B woid loop () {

/f put your main code here, to rum repeatedly:

:F

Arduine Mano, ATmeg COMZ239

-

Bbibop nopTa AnA oTobparkeHns B CEPUMHOM MOHUTOPE aHaI0MMYHO BbIBopy NopTa

ana 3arpyskn koga Arduino. Mepergute K Tools -> Serial Port n Bbibepute
HeobxoAMMbIN NOPT CEPUMNHOTO MOHUTOPA.
Mopackaska: Bbibepute COM-nopT, KoTOpbit oOTobOparkaetca B [ucnetyepe

YcTpolicTs.
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9 sketch_jan05b | Arduino 1.8.0 l =NACN X
File Edit Sketch |Tools| Help |

Auto Format Ctrl+T
Archive Sketch
sketch_jan05h Fix Encoding & Reload
1 |void setup () Serial Monitor Ctrl+Shift+M
2/ put your Serial Plotter Ctrl+Shift+L
} WiFi101 Firmware Updater

& void loop () { #R Block by liuviking BB Sawww.wifi-robots.com Base on ArduBlock

S put your

Board: "Arduino/Genuino Uno" 3
3
] ﬂ Part [ Serial ports
‘ Get Board Info COML

I COM26 (Arduino/Genuino Unao) I
Programmer: "AVRISP mkII"

Burn Bootloader

wine Uno on COM

MNocne OTKPbITUA Bbl A0/1XKHbl YBUAETb YTO-TO, MOXOXKEE Ha 3TO:

.a

@ COM26 (Arduino/Genuino Uno) = | B i

Butoseroll :Hewline - :9500 baud v:
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HactpoWku
HacTpoMKkn cepumHOro MOHUTOPA AO0BOJIBHO OrpaHUYeHbl, HO AO0CTaTOYHbl ANA

yaoBneTsopeHua 6onbliMHCTBA Bawux TpeboBaHMM K MNocnenoBaTeNbHOM
nepeaaye AaHHbIX. epBblii peryanpyembii NnapameTp — CKOPOCTb nepegayv B
6oaax. Haxkmute Ha Bblinagatowee meHo aAna Bbibopa He0bXoAMMOMN CKOPOCTU

(9600 604).

Hewline - IEE-EID haud x|

G500 baud s [

19200 baud
38400 baud
57600 baud
74880 baud
115200 baud
230400 baud
250000 baud -

m

[JonoNHUTENBHO, Bbl MOXETe YCTaHOBUTb TEPMMHAN Ha aBTONPOKPYTKY (Autoscrol),

YCTaHOBWB W/IM CHAB GNIAXKOK B HUXKHEM JIEBOM YI/1y.

| Autoseroll

AocToMHCTBA

CepuitHbIA  MOHUTOP — 3TO ObICTPbLIM W NpPOCTON cnocob ycTaHOBAEHUS
nocnefoBaTeNbHOro NoAKNtoYeHusa ¢ Bawmm Arduino. Ecam Bbl yKe paboTaeTe B
cpepe paspabotkm Arduino, To HeT HeobXxoAMMOCTU OTKpPbIBaTb OTAE/bHbIN
TePMWHaAN ANna oTobpaxkeHns AaHHbIX.

HepocTtaTtku

KonnyectBo perynmpyembix HaCTPOEK CEPUMHOTO MOHMTOPA OCTaBAAET XKenaTb
Nydwero. B cnyyae Hyxabl B 60s1ee NpoaBMHYTON nocnepoBaTeNibHOM nepepaye

AadHHbIX, OH MOXXET HE CNPaBUTbCA C 3ap,aqef/’|.
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YpoK 2: Muratowum cesetoguop,

0630p

B aTom ypoke pacckasbiBaeTcA, Kak 3actasutb Baw UNO R3  kKoHTponnep
NPMBETCTBEHHO MOMMIaTb HaM BCTPOEHHbIM CBETOAMOAOM, W KaK 3arpyatb
Nporpammbl LWIar 3a Warom.

Heobxoanmbie KOMNOHEHTbI:
(1) xnnata Elegoo Uno R3

MpvHUMN

Mnata UNO R3 wumeeT pag pasbemoB € 0b6eux CTOPOH, MCMNO/Ab3yemblx AN
NoAK/IO

Nt Nt Nt St ettt . —

DIGITAL (PWM~

 TRJELEGOO

——p— p—— —



Mpn noAaKNtOYEHUM HOBOWM nNAaTbl K MEPCOHANbHOMY KoMMbtoTepy, obpaTuTte
BHMMaHME, 4YTO Ball CBETOAMOA HauMHAeT Muratb, TaK Kak Bce naaTbl OT
npousBoauTeNnen NOCTynatoT C yxKe “3anntbim” cketyem “Blink”.

Ha atom ypoke mbl nepenporpammumpyem Hawy UNO R3 nnaTy, M3MEHUB 4acToTy
MMWFaHWUA CBETOANOAA.

Mponaa ypok 0, Bbl yXKe HacTpouamn ob6on04Ky Arduino IDE n ybeamnnuce, 4to Bbibpanm
HYXHbIN CEpPUIHbIA NOPT, MO KOTOPOMY Bbl NogKAtoumnm sawy UNO R3 nnaty. Mpuwno
BpemA NpPoBePUTb Balle NOAKAOYEHNE N 3aNPOrPaMMNPOBaTb NaaTy.

B ob6onouke Arduino IDE cywectByeT 60onbluas KONNEKUMA CKeTYel, KoTopble yKe
roToBbl K MCNONb30BaHMIO. Cpeay HUX HAXOAWUTCA WU NMPUMEpP, KOTOPbIA 3acTaBaseT
muraTb “L” ceetogmoga.

Otkpounte npumep “Blink”, KoTopblit HaxoauTcs B NyHKTe meHto File > Examples >

01.Basics
( %) sketch_jan0Ba | Arduino 1.8.0 NG X 1
Edit Sketch Tools Help

New Ctrl+N

Jpen.. Ctrl+0

Open Recent

Sketchbook » y

Examples ) 2

Close Cirl+W Built-in Examples

Save Ctrl+s 01.B asics X AnalogReadSerial

Save As... Ctrl+Shift+S 02.Digital [ BareMinimum
03.Analog X

Page Setup  Ctrl+Shift+P 04.Communication X DigitalReadSerial

Print Ctrl+P 05.Cantrol L Fade

ErermnEms (O e e 06.5ensors [ ReadAnalog\Woltage
07.Display »

I3 Els] 08.5trings »
09.USE »
10.StarterKit_B asickit 3
11.ArduinolSP »
Examples for any board =2

Adafruit Circuit Playground 3
ArduinoCloud »
ArduinoHttpClient 3
Bridge »
Ethernet *
Firmata 3
G5M b j—
LiquidCrystal »
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Mocne oTKpbITUA, paclunpbTe oKHO 060104KM Arduino IDE, 4Tobbl Bbl mornun snaets

BeCb CKETY B O4HO OKHe.

& Blink | Arduinc 1.8.0 = | 5 i® S

Edit Sketch Tools Help

m

Al inao nuino Uno on COM2E

CKeTun M3 NpumMepos, BKAloYeHHble B Arduino IDE, npeaycmaTpuBaloT pexum
“Tonbko uteHmne” (“read only”). To ecTb, 3arpy3nTtb Mx Ha nnaTy UNO R3 Bbl cMmosKeTe,
HO MOC/iIe U3SMEHEHUA KOAa, Bbl HE CMOXKETE UX COXPAHUTb B TOM e daine.

Mbl 6yaem M3MEHATb CKETY, TaK 4TO, B MeEPBYH o4yepenb, Bam Heobxoaumo
COXPaHUTb COBCTBEHHYIO KOMMIO, KOTOPYHO Bbl CMOMKETE U3MEHATb.

N3 meHto “File” Bbibepute onuuto “CoxpaHnTtb Kak” (“Save As..”) U coxpaHuUTe CKeTY

noJ noaxoAALMM Bam Ha3BaHnem, Hanpumep, “MyBlink”.
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P

@ Blink | Arduino 1.8.0

Mew
Open...
Open Recent

Edit Sketch Tools Help

Ctrl+M
Ctrl+O

Sketchbook

Examples

Close Ctrl+WW

Save Ctrl+5

Save As.. Ctrl+5hift+5
Page Setup  Ctrl+Shift+P
Print Ctrl+P
Preferences Ctrl+Comma

Quit

Ctrl+Q

nuino Uno on COM2G

m
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| £| Save sketch folder as... ﬁ
Save in: J Arduino - a ? » '
I Marne T Date modified Type
b T MyBiink 2017/1/6 16:30 File folder
Recent Places
Desktop
=
Libraries
A
Computer
= N
e
Metwork
1 | 1 3
File name: Ity Blink; -
Save as type: [AII Files (*.%) '] [ Cancel ]
-

Bbl coxpaHunu konuto cketya “Blink” B Bawwei 6ubnmoteke. Tenepb OTKPbITb 3TOT daiin
Bbl MOXKeTe B /Il06o MOMEHT, nepeias no sknagke File > Sketchbook.
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MyBlink | Arduino 1 IS | S—

Edit Sketch Tools Help

Mew Ctrl+M
Open... Ctrl+0
Open Recent '
Sketchbook ' Blink i
Examples ’ Thermometer
Close Ctrl+W Hello'Vorld
Save Ctrl+5 MF-RC522_RFID E
Save As.. Ctrl+Shift+5 MF-RC322_RFID
Page Setup  Ctrl+Shift+P MF-RC522_RAD i
Print Ctrl+P Kneb
sketch_jan05a
Preferences Ctrl+Comma infrared Blink
Quit Ctrl+Q
13
1
|
18 i
‘ i b

Arduina/Genuino Uno on COM2G

MogkntoumTe cBoto naaty Arduino K KomnbtoTepy ¢ nomow,bto USB 1 nposepbTe TMN
nnatbl (“Board type”) wm cepuiiHbii nopt (“Serial Port”), mo KoTopomy OHa
noAaK/atoYeHa.
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P ~

&8 MyBlink | Arduino 1.8.0 =SECN X
File Edit Sketch [Tools] Help .J
Auto Format Ctrl+T
Archive Sketch &
Fix Encoding & Reload oo Do
1 Serial Monitor Ctrl+Shift+M Arduino AVR Boards
2 Arduino Yin

- Serial Plotter Ctrl+Shift+L

|GJ Arduine/Genuine Uno I

WiFi101 Firmware Updater Arduino Duemilanowve or Diecimila

- Board: "Arduino/Genuino Uno" ) Arduino Nana
;— Port: "COM26 (Arduino/Genuino Uno)” ) Arduino/Genuino Mega or Mega 2560
Get Board Info Arduine Mega ADK
9 Arduino Lecnardo
0 Programmer: "AVRISP mkIl" [ Arduino Leonarde ETH
1 e Arduino/Genuine Micro
l_i Arduino Esplora
1:- Arduino Mini
15 Arduino Ethernet
16 Arduino Fio
4 T Arduino BT

LilyPad Arduine USE
LilyPad Arduino
Arduino Pro or Pro Mini
Arduino NG or older
Arduino Robot Control
Arduino Robot Motor

uine Uno on COM: Arduine Gemma

Adafruit Circuit Playground

MyBlink | Arduino 1.8.0 o | E S
File Edit Sketch [Toels| Help

Auto Format Ctrl+T
Archive Sketch
Fix Encoding & Reload

1 Serial Monitor Ctrl+Shift+M
2 Serial Plotter Ctrl+Shift+L
WIFi101 Firmware Updater

'- Board: "Arduino/Genuinc Una"

:— Port: "COM26 (Arduinc/Genuino Una)" [ Serial ports

: Get Board Info COM1
1“ Programmer: "AVRISP mklI” lI\-’ COM26 (Arduine,/Genuino Uno)l
11 Burn Bootloader
12
13
1
15
18 il

4 1 r
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MpumeuaHume: Tun naatbl U CepuiiHbIA NOPT He 0653aTeNbHO COOTBETCTBYIOT TEM,
KOTopble NoKa3saHbl Ha u3o6paxkeHuun. Ecnn Bbl ncnonblyete naaty 2560, To Bam
cnepyert BbibpaTb Mega 2560 B KauecTBe TMNa Naatbl. OcTaBIMECA BApUAHTbl MOTYT
6bITb BbIOpPaHbl aHaNOrMYHO. CepuiiHbIN NOPT TaKKe byaeT OTAMYATBLCA ANA KAXKA0ro.
HecmoTps Ha 10, uto TYT BbI6paH COM 26, anA Bawero KOMNbOTEpPa 3TO MOKeT 6bITb
COM3 unn COMA4. MpaBunbHblii COM-nopT gomkeH 6biTb COMx (Arduino XXX),
COOTBETCTBEHHO C cepTudUKaumen.

TeKylue HacTPOnKM oTobparkatoTcA BHM3Y OKHa 060s104KK Arduino IDE

‘Genuino Uno on COM2E

KnnkHute Ha KHonky “3arpysutb” (“Upload”). BTopada KHOMKa cneBa Ha naHenu

WHCTPYMEHTOB.

oo H H Upload

Bo Bpems 3arpysku B HUKHeM YacTv okHa IDE noaBATCS NOA3YHOK 3arpy3Ku U coobLLeHMA.

BHauvane nosasndaetca ppasa “Komnunmposanme” (“Compiling sketch...”), uto o3Hauaer
npouecc KOHBEPTUPOBAHUA BalLero CKetya B popmat, Nnoaxoaawmii ans 3arpy3km Ha

nnaty Arduino.

Arduinethardware' tao
Arduinethardware ols :31,'1',."'1.'-i11,."':3,

A

Arduinothardware s avr/bins

Arduino‘hardware’ toolsavr/bin/a

nuino Uno on COM26G

Janblue ctatyc cmeHuMTca Ha “3arpyska” (“Uploading”). B aToT moMeHT cBeToaMoAbl Ha

nnate Ha4YHyT MUraTb, TaK Kak HAYHETCA NepeHOC CKeT4a B MUKponpoueccop.
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-0 ihex -

6 bytes.

39 bytes for 1

enuino Uno on COMZE

B KOHLe cTaTyc cmeHUTCA Ha “3arpy3Kka 3aBepweHa” (“Done uploading”).

Arduinothardware’ tools avr/bin/avr—o
of program sto space. Maximum

bal wariables use 9 bytes | of dynamic memory, leavi

nuino Uno on COM26

B coobuieHunmn, KoTopoe NOABUTCS B TEKCTOBOM CTPOKe 0Tobpa3nTca MHGOpMaLMA O TOM,
YTO 3arpyXeHHblM cKeTy 3aHumaeT 928 balitoB M3 32,256 pocTynHbix. MHoraa npwu

KOMMNUAALNKM Y BAaC MOXKET BO3HUKHYTb NOA0OHaA owmnbKa:

Problem uploading to hoard. See http:rhmmu.arduinu.ccrenrc

Arduine/Genuineg Uno on COMA1

MpuYnMH MoKeT BbiTb HECKOJIbKO: Bbl HE MOAKAKOYMAM NAATYy K KOMMbOTEPY; Bbl He
yCTaHOBUIM Heobxoaumble ApaliBepa; Bbl BblIOpann HEKOPPEKTHbIN CEPUMHDBIN NOPT.
Ecnn Bbl CTONKHYINCB C O4HOM M3 3TUX Npobaem, BepHUTECH K ypoKy O n npoBepbTe BaLlIK
HacTpoMKK. Ecnm e 3arpyska npoliaa KoppeKTHo, naata Arduino nepesarpysutcs u “L”
CBETOAMOA HaYHET MUTaTb.

OTKpoMiTe Kopa,

O6patute BHMMaHME, 4YTO B JAAaHHOM CKeTY4e MHOXeCTBO “KommeHTapues”.
KommeHTapun He ABNAOTCA MHCTPYKLMEN No paboTe nporpammbl. ITO UCKNOUYUTENBHO
NOACHEHMA OTAENbHbIX GYHKLUMA U 33434, KOTOPbIe BbINMOMHAKTCA Ha onpeaeneHHOM
sTane Koga. OHM NpMBOAATCA 34eCb TO/IbKO AN1A Bac.

Bce mexay cumsonamu /* n */ B BepxHen 4acTu cKeTya — 3TO KOMMEHTAPUU, B KOTOPbIX

OMUCaHbI 3a4a4n NPOorpammel.
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Tak e ecTb KOMMEHTAapWK, KOTOpble OrpaHMYMBAOTCA O[HOW CTPOKOM. OHuU
HaYMHaKTCA C CUMBOIOB // 1 3aKaHUMBAKOTCA MO YMOYAHMIO B KOHLLE CTPOKU. MNepBasn
Ba*KHad, MO CyTW, YaCTb AAHHOIO KOAA — 3TO CTPOKaA:

int led = 13;

B KOMMeHTapusax Hag, CTPOKOM YKa3aHo, YTO Mbl NPUCBAMBAEM MMSA MUHY, K KOTOPOMY
noakntoueH ceetoamos,. Ha 6onblwimHcTBe nnat Arduino ato byaet 13-biit NMH, BKAKOYaA
nnatbl UNO u Leonardo.

Janbwe vcnonb3yetca yHKumMA “Setup”. ONATb-TaKU, B KOMMEHTAPUAX YKA3aHO, YTO
byHKUMA cpabaTbiBaeT nocne HaxKatMa KHOMKKM  “reset”. Takxke 3Ta OyHKUMA
cpabaTbiBaeT, Koraa nsaTta nepesarpysutca Mo KakMm-Anbo A[pyrum npuyYmMHam.
Hanpumep, nogava NUTaAHUA UM NOCAE 3arpy3KuM CKeTya.

void setup() {

// vHnumannsnposatb UnppPoBOI NUH Ha BbiBoA,. pinMode(led, OUTPUT);

}

Kaxkablii ckeTty Arduino 06Aa3aH BKAOYaTb B ceba PpyHKUMIO “setup” 1 yacTb, B KOTOPYIO
MOXHO 006aBNATb COBCTBEHHbIE MHCTPYKLUMU, 3aKAOYEHHble mexay { u }. B Hawem
npumepe B GyHKLMM NPUCYTCTBYET TOJIbKO OZHA KOMaHAa, B KOTOPOM YKa3aHO, YTO NUH,
KOTOPbI Mbl UICNONIb3yeM, HacTpansaeTcs Ha “BbiBoa” (“Output”).

TaKkKe ob6s3aTenbHbIM ANnA Ntoboro ckeTtya sBnsetca pyHKUmMA umkna “Loop”. B otanumne
oT PyHKUMM “Setup”, KoTopas oTpabaTbiBaeT OAMH pas nocsae nepesarpyskn, pyHKUmMA
“Loop” nocne oKoH4YaHWs paboTbl KOMaH/[, BHOBb 3amnyCTUTCA.

void loop() {

digitalWrite(led, HIGH);  // BkntouuTb ceeToaunoa (HIGH)

delay(1000); // nopoxauTe cekyHay

digitalWrite(led, LOW); // BbIKNOUYUTL CBETOAMOA, MOHU3UB HanpaxeHue (LOW)

delay(1000); // nopoxauTe cekyHay
}

B Tene ¢yHKkumMm “Loop” cBetoamon BKaodaetca (HIGH), paHHoe 3HauyeHwue
3agepxuBaeTcsa Ha 1000 munnucekyHg, (1 cekyHaa), ceetogmos oTkatodaetcs (LOW) u

OCTaeTCA BbIKAOYEHHbIM Ha 1 CeKyHAyY, nocne 4yero umkn NnoBTOPUTCA.
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Tenepb Mbl MOBbLICUM YacTOTy MMUraHMA Halwero ceBetToamoza. Kak Bbl y)Ke MoOrau
poragartbca, Ana Toro, 4ytobbl obecneunTb 6Gosee 4yacToe MUraHuMe cBeToAMoAa,
HeobXx04MMO U3MEHUTb NapamMeTp, YKa3biBaemblli B CKObKax ( ) B KomaHae “delay”.

30 ff the loop function runs over and ower again forewer

31 woid loop () {
32 digitalWrite (LED_BUTLTIN, HIGH);  // twrn the IED on (HIGH is the wolt

33 delay ff wait for a second
3 digitalWrite (LED_BUTLTIN, LOW); A turn the LED off by malking the wo
350 delay®00) S wait for a second

Kak y»xe 6b1210 yKa3aHo, nepunog 3aaeprKK1 yKasblBaeTca B MUAINCEKYHAAX. TO ecTb, ANA
TOro, 4tobbl 3aCTaBUTb CBETOAMOA, MUraTb B ABa pas3a 4Yalle, HEOOXOAMMO U3IMEHUTb
3HayeHue ¢ 1000 Ha 500. B pesynbTate, naysa Mexay BKAKOYEHUEM/BbIKAOHEHNEM
CBETOAMOAa COCTAaBUT NOMIOBUHY CEKYHAbI U cBETOAMOA ByaeT muraTb bObicTpee.

[ns npoBepku, He 3abyabTe 3arpy3nTb USMEHEHHbIM CKeTY Ha naaty Arduino.
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Ypok 3: CBeTtoamop,

0630p

B atom YPOKe Bbl Hay4YUTECb U3MEHATb APKOCTb CBETOAMNOAQ, NCNONb3yA PEe3nNCTopbl C

Pa3HbIM COMPOTUBAEHNEM.

Heo6xoanMmble KOMNOHEHTbI:

(1) x nnata Elegoo Uno R3

(1) x KpacHbIN cBeTOAMOL, (5MM)

(1) x peauctop (1 KOm)
(1) x peaunctop (10 KOMm)

” u

)
)
(1) x pe3nctop (220 Om)
)
)
)

(2) x nepemblyku (TNa “nana”-“nana”)

MNpeacrasneHne KomnoHeHTOB

MaKeTtHaa nnata MB-102:
MakeTHaa nnaTa no3BossieT ObICTpO M 6e3 MCNoNb30BaHMA MNasa/ibHUKA CO34aBaTb M

MoAeNnnpoBaTb NPOTOTUNDbI SNEKTPOHHbIX Ll,eneVI. Huxe npuseneH npmnmep.

% & o8 w

% 8w

"W "N W R ERREFE e "R R R s E e R L O O O O
LI B B ) LI B L R R W R s WA R R E R L
LI CHNL B L I B B O R e m @A F o R R E e L O
LN B B R EW W ERFEETEERRED T FFFEFEEFETFE TR ATTFFEYERYE L S B A
LR L B B R F AR AR E YRS LR R
LB B L B O ] W B W E R s E W Ew WO B W W OB E R RS E O E R R W W W L B O ]
L B O ) LI B LB B D L L I B B B R R B B B - w
R EFEFE W ER R E R e R FE FF W RREF R FRFEF R L S B A A
YR EFEE R EEE FEEF AR TR EN TEEEEEETFFVTFTFRETETTEREEEEDN L S
L A L L L R L I B L L RS L

L

& & & & @
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MakKkeTHble nnatbl ObIBAOT pasHbIX pPa3sMepoB M KOHourypauun. [pocterwue
npeAcTaBAAoT cobol maTpuuy M3 OTBEPCTUIN-THE3A, B NIACTUKOBOM Kopnyce. BHyTpu
NPOI0XKEHbI METaNIMYECKME NONOCKM, obecneymBatoLLme INeKTpUYecKoe coenHeHne
MeXay oTBepcTMAMM. Hanpumep, BCTaBMB HOMKKW ABYX Pa3HbIX KOMMNOHEHTOB B OAMH
PAL HA NnaTe, Mbl BKAOYaeM MX B Uenb. FNybokaa KaHaBKa, NpoxoaAwas nocepeanHe
NNaTbl, YKa3blBaeT Ha OTCYTCTBME METAN/INYECKMX COeANHEHNI B STOM MeCTe. ITO 3HAUUT,
YTO Bbl MOXETe BOTKHYTb HOXKM YMna B OTBEPCTMA MO 06e CTOPOHbI OT KaHaBKK, Npu
5TOM He 3aMblKaA KOHTaKTbl. HeKoTopble nnatbl MMelT ABa pAfa OTBEpPCTUM,
HaHeCeHHbIX BAONb A/IMHHbIX CTOPOH, OTAENEHHbIX OT [/1aBHOW MaTpULLbl OTBEPCTUIN. ITO
WWHbI NUTaHMA (NOCOBaA «+» U MUHYCOBAA «-»), OHU MAPKMUPOBAHbI KPACHOWM U CUHEN
NIMHWEWN BAONb KOHTAKTHbIX TOYEK. BCe TOUKM LMHbI 9NEKTPUYECKM COeAUHEHbI MeXay
coboit 1, No cyTM npeacTaBaaloT cobon oAMH NPOBOAHMK, HO C MHOXKECTBOM TOYEK-
pa3bEMOB.

B TO Bpems, Kak MaKeTHble N1aTbl — NPEKPACHbIA MHCTPYMEHT A4 CO34aHMA NPOTOTMMOB,
OHU, BCE e, MMEeIOT HeKoTopble orpaHnveHma. NMoCKoNbKY coegMHEHMA 31eMEHTOB Ha
nnate ABAAKOTCA BPEMEHHbIMW, OHW MEHee HaAEeXKHble 4Yyem pacnarvka. lNostomy
NPUCYTCTBME BPEMEHHbIX HEMCMPABHOCTEN B Llenu Bbi3BaHO, CKOPee BCEro, HeMI0THbIMM
COeaMHEHNAMM HA MAKeTHOWM nnarTe.

Csetoguogn;:

CBeTOoAMOAbl OT/IMYHO CAYXKAT AR Pa3HOro poaa UHAMKauuu. OHWM noTpebnsaoT mano
3NEeKTPUYECTBa M NPU STOM AO0NTOBEYHbI.

B pgaHHOM npumepe Mbl WUCNOAb3yeM Camble PacnpoCTpPaHeHHble CBEToAMOAbI
AnameTpom 5 mm. TakKe pacnpocTpaHeHbl CBETOAMOAbI AMAMETPOM 3 MUNNUMETPA, HY
n 6onbwne ceeToanoapl guameTpom 10 mm.

MogKntoyaTb CBETOAMOA, HanpAmMyto K 6aTaperke WMAW UCTOYHMKY HaNpAKeHWa He
pekomeHayeTcA. Bo-nepBbix, Haf0 cHayana pa3obpaTbes, rAe MMEHHO Yy cBeToamMoaa
oTpULATENbHAA U NONOXKMUTENbHAA HOTW. Hy a BO-BTOpbIX, HEOBXOAMMO MCNONb30BaTb

TOKOOrpaHUUYNBaloLLME PE3MCTOPbI, MHaYe CBEeTOAMOA OYeHb BbICTpo neperoput!
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Ecnn Bbl He ByaeTe MCNO/Ib30BaTb PE3UCTOP CO CBETOAMOAOM, NOCAEAHNIN 04eHb BbICTPO
BbINAET U3 CTPOA, TaK KaK Yepe3 Hero byaeT NnpoxoaAnTb CAUWKOM HonbLIoe KOIMYecTBO
TOKa. B pe3ynbTaTe cBETOANOA HAarPEETCA M KOHTAKT, FTEHEPUPYHOLLMIA CBET, Pa3pyLUMTCA.
Pa3nnunTb NO3UTUBHYIO U HEFAaTUBHYIO HOMM CBETOAMOAA MOXKHO ABYMA cnocobamu.
MepBblit — NO3UTUBHAA HOra g/IMHHEE.

BTtopoli — npu BXxoAe B KOpPNyC Camoro AMoAa Ha KOHHEKTOpe HEeraTMBHOM HOMM ecTb
NNI0CKaA KPOMKa.

Ecan Bam nonanca csetoamnos, Ha KOTOPOM MNOCKAA KPOMKA Ha bonee gAMHHOM Hore,
AJIMHHAA HOTa BCe PABHO ABNAETCA MO3UTUBHOM.

Pe3ucropoi:

N3 Ha3BaHMA MOMHO [0rafatbCA, YTO pPe3UCTOpPbl COMPOTUBAAKTCA MOTOKY
anekTpuyectsa. Hem 6osblie HomuHan (Om) pesunctopa, Tem 6oblue CONPOTUBAEHME U
TEM MeHblle TOoKa NpoMaeT no LUenn, B KOTOPOM OH YycTaHoBaeH. Mbl byaem
MCNONb30BaTb 3TO CBOMCTBO PE3MCTOPOB ANA PEryIMPOBaHUA TOKA, KOTOPbIM NPOXoauT

yepes CBeToAMOA, U, TakUM 06pa3om, ero SpKocCTb.

S . m‘ - ’/—\_\

Ho cHayana noropym HEMHOrO O pe3ncTopax...

EouMHMUbI, B KOTOPbIX u3mepaeTca conpoTtusineHne — OM, KOTOpble BO MHOMMUX
MCTOYHUKax obo3HauvatoTcA rpeveckon bykBon QQ — Omera Tak Kak OM — ManeHbKoe
3HaYeHWe CconpoTuBAeHMA (NPAKTUYECKM He3aMeTHoe B Lenu), Mbl 4acTo byaem
onepupoBaTb TaKUMWU eAMHULAMM Kak KOm - Kunoom (1000 Om) 1 MOm meraom
(1000000 Om).

B gaHHOM npumepe mbl Bygem Mcnonb3oBaTb PE3UCTOPbl C YETbIPbMA PA3/IUYHBIMMK

HoOmMmMHanamu: 220 Om, 1 KOm 1 10 KOm. Pasmepbl 3TUX PEe3UCTOPOB OANHAKOBLI. LiBeT
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ToXe. EAMHCTBEHHOE, 4YTO MX pa3nnyaetr — UBETHblIEe MOJOCKMU. MMeHHO no 3Tum
NONOCKam BMU3yasibHO onpeaenaeTca HOMUHan pe3ncTtopos.
LI,BETOBaFI MaApPKMUPOBKa PE3NCTOPA COCTOUT M3 TPeX LBETHbIX MOJIOCOK U ‘-IeTBepTOI)‘I

30/10TOM MOJIOCKM HAa Koprnyce pesncTopa.

4 7 000 +5%

4 BAND CODE 47K-OHM +5%
3

A

2 DIGIT

5 BAND CODE
y

51K-0HM t1%

S

5 1 000 1%

B oTAanunm ot ceeToAMOA0B, Y Pe3ncTtopoB HeT NONOXKUTENbHOM U OTpMLI,aTeI'IbHOﬁ HOT.
Kakon MMeHHO Horot NnOoAKNKOYaTb UX K ﬂVITaHVII'O/3EMﬂe — HEBAXHO.

Ecnhun AaHHbIVI noaxod KaxXetca Bam C/IMWLKOM CZI0OXKHbIM, Bbl MOXKeTe HenocpeacTBeHHO
NOCMOTPETb Ha LUBETOBYHO MAapPKUPOBKY Ha HAWKUX pe3nctopax AnAa onpeaeneHnAa mx

ConpoTnuBNEHUA. Bbl TaKXKe moXKeTe NCNno/sb30BaTb LI,VI(I)pOBOlz MYNbTUMETP.
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MoaknouyeHne

Cxema

RESET
RESET2
AREF

ioref

AD
A1l
A2
A3
A4/SDA

A5/SCL

N/C

3v3

5V

Arduino
Uno
(Rev3)

GND

VIN

DO/RX

D1/TX

D2

D3 PWM

D4

D5 PWM e

D6 PWM

D7

D8

D9 PWM
D10 PWM/SS e

D11 PWM/MOSI

D12/MISO
D13/5CK

2200 1kO

AN
<
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Ha Arduino ectb nuH Ha 5 B ana nutaHusa nepudepuiiHbix ycTponcts. Mbl byaem
MCMNONb30BaTb €0 A4/1A MMTaHUA CBETOANOAA U pe3nCTopa. bonblie Bam OT NaaTbl HUYETO
He noTpebyeTca, TONbKO NNLWb NOAKNOUYUTL ee Yepe3 USB K KomnbtoTepy.

C pesuctopom Ha 220 Om, cBeToaMoa OOMKEH ropeTb AOCTATOYHO ApKo. Ecaum Bbl
BMeCTO pe3uctopa Ha 220 Om yctaHoBUTE pe3ncTtop HomuHanom 1 KOm, ceeTogmopn,
OyaeT ropeTb He Tak ApPKO. B KoHUe KoHLoB, ¢ pe3anctopom 10 KOm, ceeToanos byaet
ene BUAeH. BnonHe BepoATHO, YTOObI YBMAETb PasHMLY Ha nocnedHem 3Tane Bam
nPMAETCcA BbITAHYTb KPACHbIM MNEPexXogHMK, MWCMOAb30BaB €ro B  KayecTBe
nepekntoyaTens. Torga Bbl CMOXETE YBUAETb PA3HMLY B APKOCTU.

B MoMeHT, Koraa K ogHOW Hore pe3nctopa NoAkatoyeHo 5 B, BTopaa Hora pesucrtopa
NoAKNOYaeTca K MO3MTUBHOM HoOre cBeTogModa, a BTOpasa Hora ceeTtogMosa
nogKAo4YeHa K 3emne. Ecnm mbl nepeMecTum pesnctop Tak, YTo OH byaeT pacnonaraTbes
33 CBETOAMOAOM, KaK MOKA3aHO HWXKe, CBETOAMOA BCe paBHO byaeT ropeTtb. Bam,
HaBepHOe, 3aXx04eTca BepHYTb pe3nctop 220 Om ob6paTHO Ha mecTo. He MMmeeT 3HaYeHus,

KaKOW HOroM NoAKA4YaTb CBETOAMOM K NAaTe.

PucyHOK ana npumepa
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YpoK 4: RGB cesetoguopa

0630p

RGB cBeToamombl — 3TO NPOCTON M Becenblh cnocob Aob6aBuTb LBETOB B Ball MPOEKT.
MockonbKy BHYTPU RGB cBetoamopa pasmewyaetcs 3 0ObIKHOBEHHbIX CBETOAMOAA, €ro
NCNO/1Ib30BaHWNE U NOAKNIOYEHME HE CU/IbHO OT/INYAETCA.

RGB cBeTogmMoabl 6bIBatoT 2X TUMNOB: C 06LLMM aHOL4O0M U C 06LMM KaTOAOM.

B cnyyae nogkntoveHmns RGB ceeTogmona c obwmnm aHog0Mm, aHoA4 NoAaKkAtodaem K '+5 B"
Ha nnate Arduino, a B cnydae noaknwoveHna RGB cBetoamoga ¢ o6WMM KaToaom —
ONVHHbBIN BbIBOA, cBeTOAMOAa Noakatodaem K GND nnatbl.

Kak n noboi cesetogmon, noakntoyatb RGB cBeToamon HeobxogmMmo vepes pesncTop
(cymmapHo, 3 WrT.), 4TO6bI OrpaHUYNTb 3HAYEHMA NPOTEKAOLLUX TOKOB.

B Hawem ckeTye Mbl HaYHEM CO CBETOAMOAa, CBETALLEroCA KPacHbIM CBETOM, 3aTem
NepeKkNtOYMMCA HA 3eeHbli, 3aTeM Ha CMHWIM, @ 3aTeM — CHOBA Ha KPACHbIN. Takum

06pa3om, Mbl NpoiaemMca No BCEM LBETOBbIM BapMaHTaM.

Heobxoanmblie KOMNOHEHTbI:

(1) x nnaTa Elegoo Uno R3

(1) x makeTHas nnata Ha 830 TouekK

(4) x nepembluku (TnNa “nana”-“nana”)
(1) x RGB cBeToaMon,

(3) x pe3unctopa (220 Om)
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NMpeacTtaBneHne KOMMNOHEHTOB

RGB csetoauop;:

Ha nepsbiii B3rnag, RGB (Red, Green and Blue) cBeToanoabl BbIrNAAAT TaK e, Kak U 0OblYHble
CBETOAMOAbl, HO HA CAMOM Age/ie Y HUX BHYTPU YCTaHOB/IEHO TPU CBETOAMOAA: OAMH KPaCHbIN,
OMH 3eNeHbIN U Aa, OAMH CUHUIA. YNPaBAAa APKOCTbIO KaXKA0ro U3 HUX, Bbl MOXKETe ynpaBaaTb
LuBeTOM cBeTogmoaa.

To ecTb, Mbl Byaem perynvpoBaTb APKOCTb KaXKA0ro CBETOAMOAA U NOy4aTb HYXKHbIM LBET Ha
BbIXOAe, KaK byATo 3TO NanuTpa XyAOXKHMKa. [1na 3TOro MOXHO MCMNO/1b30BaTb NepemMeHHble
pPe3nCTopbI, Kak Mbl Aenanun B YpPoKe 2, HO B pe3y/abTaTe cxema byaeT A0CTaToO4YHO cnoxHom! K
cyacTtblo, Arduino npeanaraet Ham ¢yHKuMio analogWrite. Ecnv 3ageiicTBoBaTb Ha naarte
KOHTaKTbl, OTMEYEHHbIE CMMBOJ/IOM «~», Mbl MOXEM PeryanpoBaTb HanpsaXKeHue, KOTopoe
noAaeTca Ha COOTBETCTBYIOWMI CBETOANOA,

Y RGB cBeTtoamnoaa yetbipe Horu. Mo ogHOMY NO3UTUBHOMY KOHTaKTY Ha Ka*KAbli CBETOANOA U

O4MH 0BLWMIN KOHTAKT, K KOTOPOMY MOAK/IYAKOTCA BCE OTPULLATE/IbHbIE NOOCA CBETOAMOA0B

(aHoapl).
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Ha ¢oTtorpadum nokasaH ceetogmon, ¢ 4-ma KoHTakTamu. Kaxkaaa otaenbHas HOXKa Ans
3e1eHoro, ronyboro A1 KpacHOro LBeTa HasbiBaeTcA aHoaoM. OH Bcerga nogKato4aeTcs
K NuHy +5 B. Katopg 3asemnsetca (GND). Ecav nogknoumte HaobopoT — cBeTOAMNOA He
3aropuTcA.

O6wuit aHoa Ha RGB ceeToamoae —3To BTOPOM MO CYETY, CaMblil AJIMHHbBIN KOHTAKT. 9TOT
KOHTAKT Mbl NoaKAlo4Mm K 3emse (GND).

Ona Kagoro ceBetogModa HyXeH COOCTBeHHbI pe3uctop Ha 220 Om, u4TOObI
npeaoTBPaTUTb BO3MOXKHOCTb NPOTEKaHMA Yyepecyyp H60abNX TOKOB. ITU PE3UCTOpbI
YCTaHaB/AMBAKOTCA B UENb MeXAy KaTodamMu (KpacCHbIM, 3eneHbli U CUHUKA) U

ynpaBAaloWMMN NMHaMKN Ha Hawem UNO.
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LiBeTa:

Mbl MOYKeM CMeLLMBATb TP OCHOBHbIX LBETA U BUAETb HOBbIE OTTEHKM, TaK KaK B HALLMX
rnasax Tpu TMNa peLenTopos (4158 KPAacHOro, 3e/IeHOTO U CUHEro LBeToB). B pesynbTaTe
Bal rnas u mo3r obpabatbiBaeT MHGOPMALMIO O HACBIWEHHOCTU 3TUX TPEX LBETOB U
npeobpa3oBbiBaeT UX B APYrne OTTEHKM CNEKTPA.

To ecTb, NCNONb3yA OAHOBPEMEHHO TPU CBETOAMOAA, Mbl CIOBHO OBMaHbIBaeM Halm
rnasa. 97a Xe uaea MCNoNb3yeTCA B TeNIeBU30PaX, IAe KUAKOKPUCTANAMYECKUI ancnnemn
COCTOMT W3 MAJIEeHbKUX TOYEK KPACHOro, 3e/IeHOr0 M CUHEero LBeTOoB, KOoTopble

PacnonoXeHbl 04eHb HN3KO APYT K Apyry U GOPMUPYIOT OTAENbHbIE NMUKCENUN.

Ecan mbl HacTpoMm OAMHAKOBYIO APKOCTb BCEX CBETOAMOA0B, Mbl OH ByaeT cBeTUTbCA
6enbiM. ECNM Mbl OTKNHOUYMM CUHUI cBETOAMOA M BYAYT rOpeTb C 04MHAKOBOM APKOCTbIO
TONbKO KPACHbIM M 3e/1eHbIN, Mbl NONYYUM XKEeNTbIN CBET.

Mbl MOXeM ynpaBaAaTb APKOCTbIO KaXKA0ro CBETOAMOAA OTAE/NbHO, CMELLMBaAsR LBeTa Kak
Ham 3abnaropaccyauTca.

TaK KaK YepHblIi LBET He YTO MHOE, KaK OTCYTCTBME CBETA, MOYYNTb €ro He NOYyYUTCA.

BanKalwmin OTTEHOK YEPHOro — 3TO NOJZIHOCTbIO BbIK/Z1IKOYEHHbIE CBETOAMNOAbI.
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Teopua (LLUM)

WnpoTHo-mnynbcHaa Moaynauusa (UMM (PWM Ha aHrAuiAckom)) — 3TO OAUH U3
MeTO/0B ynpaBaeHus NuTaHnem. B Hawem cnyyae LUMM vcnonbayeTca ans ynpasneHus
APKOCTbIO KaXKA0ro oTAe/bHOro cBeToanoaa.

Ha pucyHKe HuXe cxemaTUUHO M30bparkeH curHan c oaHoro s LLIMM nuHos UNO.

1/500 second

-
5V
1/20 (5%)

ov
5V

10/20 (50%)
ov
5V

18/20 (90%)
ov

Kaxayto 1/500 cekyHapbl UMM Bbixoa reHepupyeT umnynbc. OAMHA 3TOro MMMybca
KoHTponunpyetca ¢yHKumeln ‘analogWrite'. To ectb, 'analogWrite(0)' He 6yaer
reHepupoBaTb HUKAKOIo MMNYNbCA, a '‘analogWrite(255)' creHepupyeT curHan, KoTopbin
byaeT ANnTCa 40 camMoro Havana cnegytoutero. To ectb, byaeT co3aaBaTbCsA BneyaTaeHue,
4YTO NOJAETCA OAMH HEMPEPbIBHbIA MMMY/IbC.

Korga B npeaenax ¢pyHKumMm analogWrite mbl yka3biBaem 3HauyeHue B guana3oHe ot 0 go
255, Mbl reHepupyem UMNyabC onpeaeneHHoN ANUTeNbHOCTU. Ecan annHa mmnynbca

coctaBnnet 5%, Mbl NOAAAMM Ha YKasaHHbIA Bbixod Arduino 5% OT MaKCMManbHO
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AOCTYyNnHOro nnUTaHMA WU CO34a€eTCA BnevYatTneHne, 4Y1o cCsetogmnon roput He Ha

MAKCUMaNbHYHO APKOCTb.

OpgHako, ecan pavHa umnynbca byaet coctaBnate 90%, Toraa Ha
YKa3aHHbIM BbIxog Arduino noctynunt 90% maKCMManbHO AOCTYMHOrMO
nMTaHWA. Ha TaKOM CKOPOCTM Mbl HE YBUANM, KaK CBETOANOL, 3aropaeTca
M racHeT, N03TOMY HaM ByAeT Ka3aTbCsA, YTO NPOUCXOAUT NPOCTO U3MEHEHME

APKOCTW.
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MoaknouyeHne

— 1A4/SDA ICSP D9 PWM

Cxema
2 = =
RESET DO/RX
RESET2 D1/TX
AREF D2
[OREF D3 PWM
D4
A0 D5 PWM
1Al D6 PWM
A2 Arduino D7
[ ] no ¥
A3 U DS

(Rev3)

A5/5Cl D10 PWM/ S5
D11 PWM/MOSI
D1Z2/MIS0

D13/5CK

N/C [CSP2 MISO
[CSP2 SCK

[CSP2 MOSI

GND
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Cxema MOHTaXa
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Kop
Mocne MoHTa)Ka, NoXKanyncTa, OTKPOMTe Nporpammy B nanke ¢ kogom — “Ypok4: RGB
ceetogmon” (Lesson 4 RGB LED), n Hakmute UPLOAD pgna 3arpysku nporpammbl.

ObpaTtuTech K YPOKy 2 ans AeTaNbHOro 06bACHEHUA AaHHOW npoLeaypbl.

B Hawem Koae byaeTt ncnonbsosatbeca UMKn FOR gna nepebopa usetos. [epBbliid LMKA
FOR ana nepexoga ot KPACHOTIO K 3EJIEHOMY.

Btopoit unkn FOR gnsa nepexoga ot 3EJIEHOIO Kk CUHEMY.

MocnegHunin umkn FOR ana nepexoaa ot CUHEIFO K KPACHOMY.

MonpobyiiTe 3anycTUTb 3TOT cKeT4. OCOHBEHHOCTM CKETHYA PACKPbITbl HUMKE...

CKeTy HaunHaeTca ¢ YKa3aHUA NMHOB, KOTOPblIE NCNOJ1b3YIOTCA ONA KaXXA0ro otae/ibHoro

uBera:

// UHuumanusaumsa nMHoB
#define BLUE 3

#define GREEN 5

#define RED 6

Cnepyrowmin war — ¢yHKuMA 'setup’. 3Ta dyHKUMA oTpabaTbiBaeT OAMH pa3 nocne
3anycka Arduino. B Hawel nporpamme B npegenax atoh GyHKUMM Mbl MUHULMANUIUPYEM

TPW NHa, KOTOPbIE Mbl 6YAeM MCNoa1b30BaTb B Ka4eCTBeE BbIXO40B.

void setup()

{
pinMode(RED, OUTPUT); pinMode(GREEN, OUTPUT); pinMode(BLUE, OUTPUT);

digitalWrite(RED, HIGH); digitalWrite(GREEN, LOW); digitalWrite(BLUE, LOW);
}

MNepen Tem Kak paccmoTpeTb ¢yHKumio 'loop', AaBalTe paccMoOTpUM MNOCNEAHIo

bYHKUMIO B CKETYe.
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OnpepeneHHble NnepemeHHble

redValue = 255; // BbibepuTe 3HaveHMe mexay 1 1 255 ana cmeHbl UgeTa. greenValue =
0;

blueValue = 0;

3Ta ¢GyHKUMA NpuHUMMaeT Tpu aprymeHta. OAMH OTBeYaeT 3a APKOCTb KPACHOrO,
3e/1eHOr0 U CUHEero CBeToAMoA0B. B KaXKa0M M3 HUX 3HaYeHMe BapbUpyeTcA B AMana3oHe
oT 0 pgo 255, rge O 03HayaeT, YTO OH MONHOCTbIO BbIK/AOYEH, @ 255 — MaKkcMmanbHas
ApKOCTb. Mocne atoro PpyHKumMA Bbi3biBaeT 'analogWrite', 4Tobbl HAacTPOUTL APKOCTL
Kak[0ro cBeToAmnoaa.

Ecnu Bbl B3rnaHeTe Ha pyHKUMIO 'loop’, Bbl yBUAMTE, UTO B €€ Npeaenax Mbl HACTpanBaem
APKOCTb KPACHOrO, 3€/1eHOr0 M CMHEro OTTEHKOB, KOTOPble Mbl XOTUM OTO6Pa3nUTb U

NnoToM Aenaem naysy Ha 1 cekyHAy, NpeXKae Yem NepenTn K Apyromy LgerTy.

#define delayTime 10 // aantenbHocTb «3aTyxaHusa» useta Delay(delayTime);

MonpobyiTe 06aBUTb HECKO/IbKO COBCTBEHHbIX LIBETOB B CKETY.
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PUCYHOK ana npumepa
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YpoK 5: Uudposbie noptbl (MoakntoueHme KHONKK)
0630p

B aTOM ypoKe Bbl HayuMTeCb UCNO/Ib30BaTb TAKTOBbIE KHOMKU B NOAKAOYEHUMU K LUDPOBbLIM
nopTam ANs BKAOYEHMA/BbIKNIOYEHMA CBETOAMOAA.

HaxkaTue Ha 04HY 13 KHOMNOK ByAeT BKAOYATb CBETOAMOLA, HAXKATME HA APYryHo — BbIKAOYaTh.

Heobxoanmbie KOMNOHEHTbI:
(1) x nnaTa Elegoo Uno R3

(1) x makeTHas nnata Ha 830 ToveK
(1) x KpacHbIV cBeTOAMOA, (5 MM)
(1) x pesnctop (220 Om)

(2) x TakTOBbIE KHOMKM

(7) x nepembliuykm DuPont (Tuna “nana” - “nana”

I'Ipep,CTaBneHMe KOMMNOHEHTOB

Mepekntoyatenun:

MepekntoyaTensb (TakKe, KNoY/BbIKNOYATENb) — O4EHb MPOCTOM INEKTPUYECKUI KOMMOHEHT.
Mpy Ha*KaTWUM HA KHOMKY WU LWENYKe pblyarom, MPOMCXOLMUT 3aMblKaHME 3NEKTPUYECKOM Lenu,
T.€. NepekntovaTeNnb NPONyCcKaeT TOK.

ManeHbKMe TaKTOBble KHOMKW, UCMOJ/Ib3YEMbIE B STOM YPOKE, UMEIOT 4 KOHTAKTa, UTO MOXKeT

CcOUTb C TONKY.

A
\ = /D A D
-
B — '

‘a——C B G

Ha camom gene, y KHOMKKM BCEro ABa 3NeKTpuyeckmx KoHTakTa. MunHbl B n C coegmHeHbl mexay

coboi, TaK e, Kak NuMHbl A 1 D BHYTPM Kopnyca KHOMKW.
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Cxema MOHTa)Ka
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ObpaTtnuTe BHMMaHMeE, YTO KOHTAKTbl KHOMKK “Bblne3atoT” 3a npepensbl ee kopnyca. 1o
3HAYUT, YTO KOHTaKTbl ByAyT HAaXOAWUTCA Ha AOCTAaTOYHOM PACCTOAHMM APYr OT Apyra
TONbKO NPU UX NPABUABHOM PACNONOXKEHUM HA MAKETHOM naaTe.

MoOMHUTE, YTO KOPOTKWUA BbIBOA CBETOAMOAA — KaToA — MOAKNOYAETCA K obliemy

nposoay.

Kopg,
Mocne MoOHTarka, NOXKanyincra, OTKPOMTE Nporpammy B nanke ¢ Kogom — “Ypok 5:
LUudposbie noptbl”, n Haxkmute UPLOAD gna 3arpysku nporpammbl. Obpatutech K

YpoKy 2 ana getanbHoro o6bACHEHMA JaHHOM NpoLeaypbl.

3arpy3uTte ckety Ha Bawy nnaty UNO. Ha)kaTme neBoM KHOMKM OypeT BKAwO4YaTb
CBETOAMOS, @ HaXKaTMe NPaBOM KHOMKWU — BbIK/IOYATb.

MepBas 4acTb CKeTYa MHULMANU3UPYET TPU NepemMeHHble, COOTBETCTBYHOLWME Tpem
NMHam, KoTopble Mbl bByaem wucnonb3osBaTb. 'ledPin' — nWH, nNoAKAOYEHHbIA K
cBeToaMoAy Kak Bbixoa. 'buttonApin' — NMH, NOAKAOYEHHbIN K KHOMKe, Haxoaalenca
6anke K Bepxy MAKeTHOM nnaTbl Kak Bxog, a 'buttonBpin' — nuH, cooTBeTCTBEHHO,
NOAK/OYEHHbIN KO BTOPOM KHOMKeE.

dyHKUMA 'setup’ obbivHO onpeaendeT ledPin kak OUTPUT, HO B AaHHOW CUTyauUUK y Hac
ABa NuHa, paboTalowmx Ha BXxoAd. B Takom cnydae, mbl ycTaHaBamMBaem pinMode Ha
“INPUT_PULLUP”, Kak noKasaHO Huxe:

pinMode(buttonApin, INPUT_PULLUP); pinMode(buttonBpin, INPUT_PULLUP);

“INPU T_PULLUP” o3HayaeT, 4TOo nNWH byaeT Mcnonb3oBaTbCA KaK BXo4 CO
3HayeHunem “HIGH”, yctaHaBAMBaemMbiM MO YMOAYAHMIO, A0 MOMEHTa HaxaTuA Ha
KHOMKY, Korga 3HayeHue nepekatoyaercs Ha “LOW".

MMeHHO Mo3TOMy nepeKknyaTenn nogxnoyarTca K obwemy nposoay (GND). Mpwm
HaXKaTUW KHOMKKW, BXOAHOM MWH noakntoyaetrca K obwemy nposoay (GND), mn ero
3HayeHue bonblue He cooTBeTcTByeT “HIGH”.

MNMocKonbKy Bxoa 06bl4HO cooTBeTcTBYEeT “HIGH” 1 nepekntovaetca Ha “LOW" TonbKo npwm
Ha)aTUM Ha KHOMKY, JIOTMKA AO0/KHaA OblTb MNPOTMBOMNONOXKHOM. Mbl bygem

ncnosnb3osBaTb PyHKUMio “loop”.
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void loop()

{

if (digitalRead(buttonApin) == LOW)
{

digitalWrite(ledPin, HIGH);

}
if (digitalRead(buttonBpin) == LOW)

{
digitalWrite(ledPin, LOW);
}
}

dyHKuna “loop” copeput asa ycnosua “if”. Mo ogHomy Ha KHOMKy. Kaxkgoe M3 Hux
BbinosiHAeT “digitalRead” Ha cooTBeTCTBYIOLLEM BXOAE.

MoMHWUTE, YTO ecn KHOMKa HakaTa, TO COOTBETCTBYOWMIM BBOA, byaetr “LOW”. Ecan
KHOMKa A HaxoauTca B coctoaHum “LOW”, 1o 'digitalWrite' Ha ledPin BKntounT cBeToamnoa.

AHaNorMyHo, ecnun HaxkaTta KHonka B, To B ledPin 3anuweTtca “LOW”.
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PucyHOK ana npumepa
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Ypok 6: Mbe3sonsnyuyatenb O BCTPOEHHbIM reHepaTopom
(akTMBHDBIN 3ymmep)

0630p

B aTOM ypoKe Bbl HayunTeChb CO34aBaTb 3BYK, MCNOb3YsA aKTUBHbIN 3ymmep.

Heo6xoanMmble KOMNOHEHTbI:

(1) x nnata Elegoo Uno R3
(1) x akTMBHbIN 3ymmep

(2) x nepembiukn DuPont (Tvna “mama” - “nana”

I1pep,c1'aBne|-me KOMMNOHEHTOB

3ymmep:

DNEeKTPUYECKUIA 3ymMMep — 3TO CUTFHa/IbHOE YCTPOMCTBO, MUTAlOWEeca MOCTOAHHbIM
TOKOM W OCHaleHHOe WHTEerpasbHOM CXemMoWn. 3ymmepbl LUMPOKO WMCNONb3YHTCA B
KOMMblOTEPAX, MPUHTEpPaAXx, KCepoKcax, OyAMAbHMKAX, 3SNEKTPOHHbIX WrpyLUKaXx,
3NEeKTPOHHOM annapaType NOoABWMMKHbLIX 0OBbEeKToB, TenedoHax, Talmepax W ApPyrom
3NEKTPOHUKe. 3ymmepbl OblBAlOT aKTUBHbIMM WM  NACCMBHbIMW. YTOObI MOHATH,
nepeBepHUTe ABa 3yMMepa KOHTaKTamu BBepX. 3yMMep C 3e/1eHOM ne4YaTHoON naaTomn —
NMacCcUBHbIN, B TO BPEMSA KaK 3yMMep C nNpuaaraemoi YepHOn U301eHTOM — aKTUBHbIN.
Pa3HuMUa 3aKnoyaeTca B TOM, YTO B aKTMBHOM 3ymMMepe COAEPKUTCA reHepaTop,
reHepupyoLWMA 3BYK NPU BKAOYEHMN B Lienb. B naccMBHOM 3ymmepe HeT reHepaTopa,
NO3TOMY OH He ByAeT NMWaTbh NPU NOAKAYEHUM K UCTOYHUKY NUTAHMA. BmecTo aToro
Heob6Xxo4MMO MCMO/b30BaTb MMMYAbCbl MPAMOYro/IbHOM GOPMbI C YacTOTOM B NpuAaenax
2 — 5 Ky, 4Tobbl 3ymmep Hayan «reHepupoBaTb» 3BYK. 3a4aCTyto, aKTUBHbIA 3ymmep
A0POXKE, MNOCKOJIbKY MOMET COoAep!KaTb HECKO/NbKO BCTPOEHHbIX KosiebaTenbHbIX

KOHTYpOB.




MopkniouyeHue
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Kog,

Mocne MoOHTaka, MOXKanyihcTa, OTKPOMTE Mporpammy B Manke ¢ Kogom — “Ypok 6:
NMbe3onsnyyaTesb CO BCTPOEHHbIM TreHepaTopoM (aKTUBHbIM 3ymmep)”, u
Ha*kmuTe UPLOAD gns 3arpysku nporpammbl. Obpatutech K YpoKy 2 Ans AeTaNbHOro

06BbACHEHWUA AaHHOM npoueaypbl.

PucyHOK ana npumepa
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YpokK 7: laTYMK HAKNOHA

0630p

B atom YpPOKe Bbl Hay4ynTeCb, Kak UCMOJ/Ib30BaTb AaTYNK HAK/IOHA AN14 onpeaeneHna masblix

YrnoB HaK/10Ha.

Heobxogumble KOMI'IOH#EHTbI:

(1) x nnaTa Elegoo Uno R3
(1) x 4aTYMK HaKkNoHa

(2) x nepemblukn DuPont (Tnna “mama” - “nana”)

I1pep,C'raBneHMe KOMMNOHEHTOB

AaTynK HaKNoHa:

[JaTynMKn HaKk/NOHa NO3BOAAIOT ONpPeaenATb OPUEHTAUMIO UAN HAKNOH. OHU KOMMNAKTHbIE,
HeaoporMe, HU3KOBO/IbTHbIE M MPOCTbI B UCNONb30BaHMW. [Tpy NPaBMIbHOM 3KCNAYyaTaLUK,
OHW He BbINAYT M3 cTposa. [pocToTa M HEKA3UCTOCTb AATYMKOB HaK/AOHa caenana Mx
NonynspHbIM BbIDOPOM ANA UTPYLLIEK, FaAHKeTOB M pasHbIX NPMBopoB. B niMTepaType TakxKe
BCTPEYAETCA TEPMUH «PTYTHbIN NEepeKaoyaTenby.

[JatuMk HaknNoHa npeacTaBnser cobok repmeTuyHyro  Konby, Kak  npaswuio,
UMAMHAPUYECKON GOPMbI, COAEP KALLYIO WAapUK PTYTU U ABa (Mamn bonee) aneKkTpuyYecKux
KOHTaKTa. [paBuTauMsa cmellaeT Kanato pTyTK A0 camMoii HU3KOM TOYKKM B obonouKke. Korga
nepeKktoYaTelb HAaKNOHEH B COOTBETCTBYHOLLEM HaNpPaBAEHUU, PTYTb KAaCAaeTCA KOHTAKTOB,
3aMblKan Uenb. HaknoH nepeknoyatens B NPOTMBOMNOJIOKHOM Hanpas/ieHUn Haobopor,
NPUBOAMT K Pa3MblKaHUIO KOHTAKTOB.

He o4yeHb TOYHbI M YHUBEPCA/IbHbIM, NO CPABHEHWUIO C MONHOLEHHbIM aKCENEPOMETPOM,
AATYMK HaK/IOHa BCE »Ke Xopow Ans onpeaeneHusa ABUKEHUA UAN OpueHTauuu. pyrum
NpPenmyLLecTBOM eCTb TO, YTO AATYMKM HBONbLLIOrO pasmepa MOryT CaMKu 3aMblKaTb Lenb.
AKcenepomeTpbl, C APYroi CTOPOHbI, Ha BblAAIOT LMPPOBbIE MW aHANOrOBble AaHHbIE,

KOTOpble 3aTeM A01*KHbl aHa/IM3NPOBATLCA C UCNOJIb30BaHNEM OO0MNONTHUTE/IbHbLIX CXeM.
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Kog,
Mocne MoHTaXa, NOXKaNymncTa, OTKPOMTE NPOrpaMmy B nanke ¢ Kogom — “Ypok 8: [atuunk
HaknoHa”, n HaxkmuTte UPLOAD ans 3arpy3ku nporpammbl. Obpatutech K YpoKy 2 ans

[eTa/IbHOro 06bACHEHWA AaHHOM NpoLueaypbl.

PucyHoOK ana npumepa




Ypok 8: Bocemb cBeToamnoaos un casurosbit peructp 74HC595

0630p

B aTOM ypOKe Bbl HAy4YMTECH MCNONb30BATb BOCEMb KPYMHbIX cBeToAMOoA0B ¢ naaTo UNO 6e3
Heobxo4MMOCTN UCNOb30BaTh BCe 8 NMHOB Ha Ballel naaTe!

KoHeuyHO e, Bbl MOXeTe noacoeauHUTb BOCEMb CBeToamoaosB no-otaenbHoct K UNO,
MCNONb3YA MO PE3UCTOPY A/1A KaXKA0ro M3 HUX, HO Bbl ObICTPO 3ameTuTe, YTo OcTanmch 6e3 cBoboaHbIX
MMHOB Ha Balen nnaate. B Takom noaxode HEeT HMYEero MNJoXoro, HO O4YeHb 4acTo, NMOMMMO
CBETOAMOA0B, HEOHXOAMMO AONONHUTENBHO NOAKNKOYATb KHOMKM, CEHCOpPbI, CEPBOABUIaTENM
n 1.40. NosToMy B 3TOM YypoKe Mbl byaem WCNo/b30BaTb CABUroBbln peructp 74HC595
(«nocnegoBaTenbHbI BXOA, NapannenbHbli BbIXOA»), KOTOPbIA C NMOMOLLbI BCEro TPex NUHOB
KOHTpO//iepa NOMOXKET NOAKAOUYNTD 40 BOCbMU ycTpoiicTe! CKOPOCTb ynpaBAeHUA CUTHANO0M,
K corkaneHuto, cHuKaetca go 500 000 pas B cekyHay smecTto 8,000,000 B ceKyHAy, HO 3TO BCe

PaBHO O4YeHb 6bICTpO, M Hall rna3 He 3aMeTuT pa3HMLI,bI!

Heo6xoanMmble KOMNOHEHTbI:

(1) x nnaTa Elegoo Uno R3

(1) x makeTHan nnata Ha 830 Touek

(8) x ceeToaMomoB
(8) x pesuctop (220 Om) |
(1) x casurosbliit peructp 74HC595

(14) x nepemblukn (Tna “nana” — “nana”

NMpeacraBneHne KOMNOHEHTOB

Caurosbii peructp 74HC595:

CABUWroOBbIN PErucTp — 3TO MHTErpasibHaa MUKPOCXEMa, KOTOPYH MOMKHO NpeacTaBUTb B BUAE BOCbMMU
AYeeK NaMATU, Kaxaan M3 KOTopbix cogepkut 1 anbo 0. Ons nepenaym 3TUX 3HAYEHUA Mbl UCNONb3YEM

NUHbI MMKpocxembl DS (Data) n SH_CP (Clock).
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Data

Clock

Data Clock Latch
pin 14 , pin 11 pin 12
l v l Outputs
1 = 1 P—» pin15
0 —p (0 P pin1
1 | 1 [—» pin2
1 —» 1 —» pin3
0 —» 0 —» pind
0 = 0 (—» pin5
1 > 1 [—» pinb
1 —» 1 —» pin7
1 01 1 0 0 1 1
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Ha nuH SH_CP go1*KHO NOCTYNUTb BOCEMb UMMYNbLCOB. 1A KaXA0ro UMnynbca, ecnm 3HadyeHue
Ha nuHe DS cootsetctByeT ‘HIGH’, To B CABMroBblIA pernctp «npoTankusaeTca» 1, B
NPOTUBOMNONOXHOM cny4dae — 0. Mocse nocTynaeHma Bcex BOCbMMW MMNyAbcos, NH ST_CP (Latch)
KONUPYeT AaHHble B PErncTp XpaHeHuA. IDTOT LWar BaXeH BO M3OeKaHWe BKAYEHUA
«HenpaBuAbHOro» cBeToAMoAa NPu NOCTYNAeHUU AAaHHbIX B PErnCTp CABUra.

Ha MmuKpocxeme Takke wumeerca nuH OE (Output Enable), koTopbii npepocTaBnser
pa3pelleHne Ha BbIBOA, AaHHbIX C BHELWHUX AYeeK. Bbl moXKeTe NOAKNOUNTL €ro K 04HOMY U3
nuHoB nnatel UNO ¢ nopgaepkkon LUMM un mncnonb3osatb 'analogWrite' ana perynmposku

APKOCTU CBETOAMOA0B. ITOT NUH NoaKnto4YaeTca K GND.

MopaknoueHue | |

W
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MOCKONBbKY Mbl MCMNO/b3yeM BOCEMb CBETOAMOLOB W, COOTBETCTBEHHO, BOCEMb
pes3ncTopoB, NOAKAOYEHME BCEX 3/NEMEHTOB 3alMeT onpeaesieHHOe KOoM4ecTBo
BpemeHn. HaBepHoe, npolle 6yaetr HayaTb C NOAKAOYEHUs MUKpocxembl 74HC595,
NMOCKO/IbKY BCE OCTa/ibHOE NOAK/OYaeTCA K Hel. PacnonoXuTe 4ynn Ha MakeTHOW nnarte
TaK, 4Tobbl MmaneHbkaa U-ob6pasHaa 3a3ybpuHa Haxoamnacb B HanpaB/ieHUM BEPXHEro
Kpaa nnatbl. MMMH 1 MUKpPOCXEMbI PACMO/IOXKEH CaeBa OT 3a3yOpUHbI.

LUndposoii BbiBog 12 nnatel UNO nogkntoyaeTca K nnHy 14 caBMroBoro pernctpa
Undposoii BbiBog 11 naatel UNO nogkntovaeTcs K NnHy 12 cABMIroBOro perncrpa
Uundposoii BbiBog 9 naaTtel UNO noakntovaetca K nuHy 11 caBMroBoro perncrpa

Bce, Kpome 04HOrO, BbIXOAbl MUKPOCXEMbI PAcnooXKeHbl cieBa. Takum obpasom, ana
YyNpoLLeHMA NOAKNOYEHNA, NOAKAIOYMM CBeToaMOoAbl Tyda Ke. [locne nogkntoyeHuA
MWKPOCXeMbl, nepeiraem K pesuctopam. Ybeautecb, YTO HM OAMH M3 KOHTAKTOB
pes3ncTopoB He conpukacaetca ¢ apyrum. [lepen nogkaoyeHnem MNUTaHUA CTOUT
NpoBepuUTb 3TO ele pas. EcnM HeBO3MOXKHO PACMONIOKUTb PE3UCTOPbl TaK, YTOObI
n3berKaTb KacaHMA X KOHTAKTOB APYr C APYrom, NnonpobyinTe yYKOPOTUTb UX KHOTU» TaK,
yTObObl OHM HAaXOANNUCH BANKE K NOBEPXHOCTM MaKeTHOM NAaThbl.

Janee, noaKnO4YMM CBETOAMOAbLI ANMHHBLIM BbIBOAOM K MUKpocxeme. lNMpucoegmnHute
nepembl4KM, KaK [MOKa3aHO Ha puUCyHKe Bblwe. He 3abyabte 0 nepemblyKe,
noakntovarowern nuH 8 mukpocxembl K GND. 3arpysmte cketd M 3anyctute ero.
CeeToamogbl 6yayT BKAKOYATLCA MO oYepesm, NOKa BCe BOCEMb Ha byayT ropeTb. 3aTem

OHM BbIKNKOYATCA, U UMKA NOBTOPUTCA 6YLI,eT NOBTOPATbLCA.

Kopg,

Mocne MOHTaXKa, NOXaANyMWCTa, OTKPOMTE NMporpaMmy B Manke ¢ Kogom — “Ypok 24:
Bocemb cBeTtoamomoB wu casurosbii pernctp 74HC595”, n Haxmute UPLOAD ans
3arpysku nporpammbl. ObpaTntecb K Ypoky 2 gna AetanbHoOro o6bACHEHUA AaHHOM
npoLeaypsbl.

HauvHaem ¢ WHMLMANM3auUMKM NUHOB, KOTOpble Mbl Byaem Mcnonb3oBaTb. ITO Tpu
umMdposbix BbiBoga naaTtel UNO, KoTopble nogkatoyeHbl K nuHam ST _CP, SH _CP u DS
peructpa 74HC595.

int latchPin = 11; int clockPin = 9; int dataPin = 12;

167/ 223



[anee onpeaensaem nepemeHHyto 'leds'. OHa ByaeT XpaHUTb AaHHbIE O TEKYLLUMX BKIOYEHHDbIX
W BbIK/IFOYEHHbIX cBeToaMoaax. [laHHble Tuna 'byte' ncnonb3yotca ana 8-mun GUTHbIX YMCen.
Kaxkabih 6ut paseH 1 mnm 0, nosToMy WAeanbHO NOAXOAUT ANA OTCAEXKMBAHMA
BK/1HOYEHHbIX/BbIKNOYEHHbIX CBETOANOA0B.

byte leds = 0;

®dyHKUMA 'setup' NPoOCTO yCTaHaBAMBAET TPM NMHA, KOTOPbIE Mbl UCMO/Ib3YEM B KayecTse
uMdpPOBbIX BbIBOAOB.

void setup()

{

pinMode(latchPin, OUTPUT); pinMode(dataPin, OUTPUT); pinMode(clockPin, OUTPUT);
}

®yHKUMA 'loop' M3HaAYaNbHO BbIK/AOYAeT BCe CBETOAMOAbl, nepeaaBad 3HavyeHue O
nepemeHHon 'leds'. 3atem oHa Bbi3biBaeT 'updateShiftRegister', KoTopaa nepeaacT AaHHble
u3 'leds' B pernctp cagura pAnsa BblKAOYEHUs Bcex cBetogmoaoB. Mbl byaem
paccmaTpuBatb paboty 'updateShiftRegister' nosxe.

®yHKuMA 'loop' ocTaHaBAMBAETCA HA MOJICEKYHAbI, 3aTEM HauynHaeT BecTn cyeT oT 0 oo
7, ncnonb3ya umkn ‘for' n nepemeHnyo 'i'. Kaxabl pa3 Ana ycTtaHOBKM 6uTa,
KOHTpOAMpYtoLero ceetoanos B nepemeHHon 'leds', ncnonbsyetca ¢yHkuma 'bitSet'.
OHa Tak)Ke Bbi3biBaeT 'updateShiftRegister', utobbl cBeTOAMOAbI OB6HOBMAWM CBOE
COCTOSIHME B COOTBETCTBUM C coaep:aHuem nepemeHHon 'leds'. 3atem cnepyet
NONYyCeKYHAHaA 3afepXKa nepes MHKPEMEHTOM nepemeHHoW 'i', M 3aropaetca
cneayrouwmin CBeToAMNOA.

void loop()

{

leds = 0; updateShiftRegister(); delay(500);

for (inti=0;i<8;i++)

{

bitSet(leds, i); updateShiftRegister(); delay(500);

}

}

dyHKuma 'updateShiftRegister', B nepsyto ouyepeap, yctaHaBnanBaeT 3HadeHne LOW B

latchPin, 3aTem Bbi3biBaeT pyHKUMIo 'shiftOut' nepes NoBTOPHONM YCTaHOBKOM 3HaYEHUS
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HIGH B 'latchPin'. 3Ta npoueaypa ucnonb3yet 4 napameTpa, U3 KOTOPbIX Nepsble ABa —
nuHbl ana DS n SH_CP. Tpetuii napameTp yKa3blBaeT, C KAKOTO KOHLA AaHHbIX Bbl XOTUTE
HayaTb. Mbl Ha4YHEeM CO CTapLlero NpaBoro 6MTa — «kHaMmeHee 3Hauvalero 6uTa» (Least

Significant Bit). MocneaHMit napameTp — 3TO AaHHble ANA cABUra B CABUTOBOM PErncTp —

B Hawem cny4vae —'leds’.

void updateShiftRegister()

{

digitalWrite(latchPin, LOW); shiftOut(dataPin, clockPin, LSBFIRST, leds);
digitalWrite(latchPin, HIGH);

}

Ecnn Bbl XOTUTE, HAaObOPOT, BbIKNOYATb CBETOAMOAbLI, MCMONb3YNTE aHANOrMYHYIO
dyHKumio (bitClear) c nepemenHom 'leds'. OHa ycTaHOBUT B 6uTh! 'leds' 3HayeHnsa 0, n Bam
3aTem Hago 6yaet BbI3biBaTb 'updateShiftRegister' ana «obHoBneHmAa» cocToAHUA

CBETOAMOA0B.

PucyHOK ana npumepa

............................

bcd®
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Ypok 9: CepuitHbliA MOHUTOP

0630p

3TOT YPOK ABAAETCA NPOLOMKEHNEM YPOKa 8, HO, B AOMO/IHEHUE K BbILEN3NONKEHHOMY, Bbl
TaKXe HayunTecb KOHTPOMPOBATb CBETOAMOAbI HAMPAMYIO C BaLlEero KOMMbIOTEPA, UCMO/b3yA
cepuiHbiii moHuTop (Serial Monitor) Arduino. CepuiiHbIii MOHUTOP — 3TO «CBA3blBatoLLEe
3BEHO» MeXAy KomnbioTepom u nnatoli UNO. OH nossosifieT Bam OTNPaBAATb M MOAyYaTb
TEKCToBble coobueHuns, yaobeH AN OTNA4KM M MO3BOAAET BaC KOHTPO/IMPOBaTb Bally naaTty
UNO, ncnonb3ys Knasuatypy! Bbl, Hanpumep, cmoXKeTe oTNpaBAAaTb KOMaHAbl C Balero
KoMMbloTepa, YTobbl BKAOYATb CBETOAMOAbI. B 3TOM ypoKe Bbl ByaeTe MCNONb30BaTb Te XKe
KOMMOHEHTbl M MAaKeTHylo naaTy, uyto B Ypoke Lesson 8. Eciv Bbl ewe He 03HAKOMWMUCH C

maTepuanom Ypoka 8, noxKanyincra, BbINOAHUTE ero nepes Hayaaom 3TOro ypokKa.

Heobxoaumblie waru

Mocne 3arpy3ku ckeTtya Ha Bawy UNO, Ha)KMUTe Ha KHOMKY B MPaBOM BepXHEM yray OKHa cpeapl

pa3paboTku Arduino, KaK MokasaHo HUKe.

The_Serial_Monitor | Arduino 1.6.13 E@g

Edit Sketch Tools Help

The_Serial_Monitor §

1/ fwww. elegon. com
2 ff2016.12.9

L int latehPin 11;
5 int eclockPin = 9;
6 int dataPin = 12;

m

S |byte leds = 0;

9 woid updateShiftRegister ()

10 {

11 digitalWrite (latehPin, LOW);

12 shiftlut (dataPin, clockPin, LSEFIRST, leds);

13 digitalWrite (latehPin, HIGH);

141

15 woid setup()

16 {

17 pioMede (latehPin, OUTEUT); -




OTKpoeTca ceaytoLLee OKHO.
HaxkmuTe Ha KHonKy “Serial Monitor” ans BkaoveHna pyHKUMMU MoHUTOpPa. OCHOBHbIE CBEAEHUS

0 CepuiiHOM MOHUTOpPE NpuBeaeHbl B Ypoke 1.

& COM21 (Arduino/Genuina Una) EE
|
Enter LED Mumber 0 to 7 or "x° to clear -
Autoscroll :Hewline 'r: :'EEIUU baud 'r: |

. - - - = 4

3TO OKHO Ha3bIBAETCA CEPUIMHBIM MOHUTOPOM U ABAETCA YacTbto cpeabl pa3paboTkm Arduino.
3a434M CEPUMHOrO MOHMTOPA BK/IKOYAIOT OTNPABKY COOBLLEHMI C Ballero KOMMbOTepPa Ha NaaTty
UNO (yepes USB-nopT) 1 nonyyeHme coobLeHunii ¢ naathbl.

CoobuweHue “Enter LED Number 0 to 7or 'x' to clear” (“BBeaute Homep cBeTogmoaa ot 0 4o 7 nam
X' AnA BblKAtoYeHUs"”) 6bino oTnpasneHo Arduino. OHO NOKa3bIBAET, KaKMe KOMaHAbl Mbl MOXKEM
oTaasatb Arduino: nnMbo oTnpaBuTb 'X' (4TOGbI BbLIKAOUYMTL BCE CBETOAMOAbI), NMBO HOMep
CBETOAMOAa, KOTOPbIN Bbl XOTUTE BKOUUTDL (rae O — HUKHWUIA cBeTOAMOA, 1 — CneayroLmii 3a HUM,
7 — camblil BepXHUIA cBeTOAMOA).

MonpobyiiTe BBECTM CeayOLIME KOMaHAbl B CTPOKY C KHonKon “OtnpasuTb” (‘'Send') B BepxHel
yactn CepuitHoro MoHuTopa. Mo oyepeaun seBeauTe 3HauyeHus “x”, “0”, “3”, “5”, conpoBoxkaan
KaxkAblil BBOA, HaXKaTuem KHonku “OTtnpasutb” ('Send').

Mpw BbIKNHOYEHHbIX CBETOANOLAX, BBOA “X” HE AacT pe3y/ibTaTa, HO NpU BBOAE HOMEPA, AO/KEH
3aropeTbCsA COOTBETCTBYIOWMIA CBETOANOA, U Bbl NONyYMTE COObLLEHME NOATBEPKAEHUA C NAATDI
UNO board (KaK Ha puUCyHKe HUKe).
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COM21 (Arduine/Genuino Uno) @M
T

Enter LED Ifumber O to 7 or "x° to clear it i'
Twrned on LED 1
Twrned on LED
Tuwrned on LED
Tuwrned on LED
Tuwrned on LED
Tuwrned on LED
Twrned on LED
Cleared

L CI o 3 IR CSU L R e
m

-1

Autosecroll :Heuline 'r: :'EEIUU baud

. n

Beeaute “x” cHoBa M HaxkmuTe “OTnpaBuUTb”, UTOObI BbIKNOYUTL BCE CBETOAMOAbI.
Kopg,

MNocne MoOHTaXKa, NOXKanyncTa, OTKPONTE Nporpammy B nanke ¢ Kogom — “Ypok 25: CepuitHbiii
MonuTtop”, n Haxkmmute UPLOAD pana 3arpy3ku nporpammbl. Obpatutecb K Ypoky 2 Ans
[leTasbHOro 06bACHEHUA aHHOW NpoLeaypbl.

3TOT CKeTY OCHOBbIBAETCA HA CKeT4Ye, UCMO/b30BaHHOTO B Ypoke 24, N03TOMY Mbl OCTAHOBMMCA
TO/IbKO HA MOMEHTax, KoTopble 6ban fobasneHsl B Ko, MonesHo byaeT meTb Nnepes rnasamu
NOJIHbIN TEKCT CKeTYa B Bawen nporpamme Arduino.

B pyHKLUMM 'setup’ no6aBAEHO TPU CTPOKMU:

void setup()

{

pinMode(latchPin, OUTPUT); pinMode(dataPin, OUTPUT); pinMode(clockPin, OUTPUT);
updateShiftRegister(); Serial.begin(9600);

while (! Serial); // Wait until Serial is ready - Leonardo Serial.printIn("Enter LED Number O to 7 or

'x' toclear");

}
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CHauyana nmeem KomaHay 'Serial.begin(9600)'. OHa HauMHaeT nocieaoBaTe/IbHYO Nepeaady AaHHbIX,
ytobbl UNO morsia oTnpaBnsaTb KomaHabl Yepe3 USB-coeamHeHne. Yncno 9600 HasbiBaeTcA
“ckopocTbio B 60aax”. OHO oTob6parKaeT, HAaCKO/IbKO BbICTPO NPOUCXOAUT nepenaya OaHHbIX.
CKOpOCTb MOKHO NOBbICUTb, HO BaM TaK *Ke NPUAETCA Bbl6paTb COOTBETCTBYHOLLEE 3HAYEHME B
CepuiiHom MoHuTope Arduino. O6cyamm 3To nossKe. Moka OCTaBMM 3TO 3HAYEeHMe, KaK ecTb —
9600.
CTpoKa, HauuHawlwaaca ¢ 'while', cnykuT ana nposepkn NpucyTcTeua “koro-nnbo” Ha apyrom
KoHue USB-nogKkntoueHns aaa nepeaym coobuieHumii nepes, Hadyanom camon nepegayn. MHave,
coobuieHns byayT oTnpaBaATbcA, HO He 6yayT oTobparkaTbca. Boobule, 3Ta cTpoKa Koaa
obAsaTenbHa TonbKo AnA naatel Arduino Leonardo, nockonbky Arduino UNO cosepliaet
aBTOMaTUYeCKMi cbpoc Npu oTKpbITUKM CepunintHoro MoHuTopa.
MNocnepHsaa pobasneHHaa CTpoka B 'setup' oTnpasnseT coobuieHWe, KOTOpoe Mbl BUAUM B
BepxHel yactu CepuinHoro MoHuTopa.
®yHKUMA 'loop' — Tam, rae NPoOUCXoANT BCe CaMOe MHTEPECHOE:

void loop()
{
if (Serial.available())
{
char ch =Serial.read();
if (ch>="0' && ch <='7")
{
int led = ch - '0'; bitSet(leds, led); updateShiftRegister();
Serial.print("Turned on LED "); Serial.printin(led);
}
if (ch =="x")
{
leds = 0; updateShiftRegister();
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Serial.printin("Cleared");

}
}
}

Bce, uTo npomncxoanTt B GyHKUUM, COAEPHKUTCA B pamKax ycnosua 'if'. Nostomy, nomumo cnyyas,
KOraa Bbi30B BCTpoeHHOW ¢yHKuMM Arduino 'Serial.available()' 6yaet 'true', To Huuyero
npoucxoamTb He byaer.

Serial.available() BepHet 'true', ecnun paHHble 6binM oTnpasneHbl Ha naaty UNO UM rotosbl K
0bpaboTke. Bxoasawme coobleHna HaxoaAaTca B, TaK HasbiBaemom, bydepe AaHHbIX, U, ecau
bydep He nycToi, pyHKumA Serial.available() Bo3spauwaer 'true'.

Ecnn coobuieHune 6b110 NONYYEHO, TO NEPEXOAMM K CAefytoLWen CTPOKe Koaa:

char ch = Serial.read();

Tak NPouMCXOAWT CYMTbIBaHWE Cleaylollero cumeosia B bydepe M nepeHoc u3 bydepa. ITa
OYHKLMA TaKKe NpucBamBaeT 3TO 3HayeHue nepemeHHol 'ch'. lMepemeHHas 'ch' — 3T0
nepemeHHasa Tuna 'char', ot 'character' (cMmBon), M, Kak npegnonaraet MmsA, COLEPKUT
OTAENbHbIN CUMBO.

Ecnn Bbl cnefoBanu MHCTPYKLMAM B CTPOKe BepxHeit yactn CepuitHoro MoHuTOpa, TO 3TOT
cumBon byaet nnbo oaHopaspaaHbIM unciaom ot 0 oo 7, nnbo 6ykson X.

Ycnosue 'if' B cnegytowen cTpoke nposepseT 04HOPA3PAAHOCTb YNCAa, NpoBepsas, 6osblue n
nnun paBHa nepemeHHasn 'ch' cumeony '0' U meHbLLEe M UK paBHa NnepemeHHas 'ch' cumeony '7'.
TaKoe cpaBHEHME CUMBOJ/IOB MOXKET NOKA3aTbCA HEMHOIO CTPAaHHbIM, HO OHO BMOJIHE ZOMYCTUMO.
Kaxkgblh cMMBOMI MOXeT OblTb NpeacTaBieH YHUKaJbHbIM YMUCNOBbIM KOZOM M3 Tabauubl
Koanposku ASCII. Mostomy, Npu CpaBHEHMN CUMBOJIOB C UCMO/Ib30BaHNEM ONepaTopoB “<=" 1 “>=", Ha
CamMmoMm aene NPoUCXoauUT CpaBHeHWe cooTBeTCTByoWMX Mm Kogos ASCII.

Mocne NnpoBepKU NEPEXOANM K CAeaytoLLeit CTPOKe:

intled=ch-"'0";

Tenepb Mbl BbinonHAem apudmeTmyeckme onepaumn! Mbl BblumTaem yuncnao '0' ot BBEAEHHOMO
yncna. Noatomy, ecnm Bbl BBenn 0, To 0—0 6yaet pasHo 0. Ecam Bbl BBeAn 7, To 7 — 0 6yaeT paBHO
yuncay 7, NOCKObKY ANA BblMMTAHUA ncnonb3ytotca kogbl ASCII.

MOCKO/IbKY HaM U3BECTHO KOIMYECTBO CBETOAMOLOB M KAaKOW M3 HUX Mbl XOTUM BKIOUUTb, HAM
HY)XHO TOJIbKO NPOBEPWUTb COOTBETCTBYIOWMI OUT B nepemeHHon 'leds' n 06HOBUTL peructp
caBwra.

bitSet(leds, led); updateShiftRegister();

Cnepytolume age CTPOKM OTNPABAAIOT cooblieHne noatsepaeHua CepuitHomy MoHUTOpY.

Serial.print("Turned on LED ");
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Serial.printin(led);

B nepBoit cTpoke ncnonbsyetcs Serial.print BmecTo Serial.println. PasHuua mexay AByms B TOM,
yto Serial.print He coBeplwaeT nepeBos CTPOKU MoOCAe BblBOAA CBOEro napametpa. Mol
MCMNOIb3yeM 3Ty KOMaHAY B NePBOW CTPOKE, MOTOMY YTO Mbl BbIBOAVM COODLLEHUNE B ABYX YACTAX.
CHauana, 'Turned on LED '(“BkntoyeH cBeToauoa “), a 3aTem HOMep CBEToAMO0Aa.

Homep cBeToamMopa coaep:utca B nepemeHHoi 'int', a He B TekcToBoM cTpokKe. Serial.print
MOKET BOCNPUHUMATb IMBO TECTOBYHO CTPOKY, 3aK/IOMEHHYIO B ABOMHbIE KaBblYKK, Mbo 'int' (B
npuHuMne, Nt06OM TUN NepemeHHOoN’).

Mocne nepsoro ycnosus 'if' nmeem BTOpoe ycnosue 'if', KoTopoe npoBepsaeT, ABAAETCA AU

R

nepemeHHasn 'ch' byksom “x“.

if (ch =="x')

{

leds = 0; updateShiftRegister(); Serial.printIn("Cleared");
}

Ecan ycnosue BbINONHAETCA, TO BCe CBeToamnoadbl BbIK/IKOYAETCA WM Mbl  MOJlydaem

noareepxaatolee coobuieHue.
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YpokK 10: doTopesucrop

0630p
B stom YPOKe Bbl Hay4ynTecCb namepAaTb MHTEHCUMBHOCTb OCBeLlleHNA, NCNOo1b3yA aHa/iorosbli BBOA. Mbl
6y,u,eM KOHTPO/INPOBATb KOJIMYECTBO BK/IKOYAaEMbIX CBETOANOA0B, U3SMEHAA yYpOBEHb OCBELLEHHOCTH.

doTOpE3nNCTOP HaXOAMUTCA B HUMKHEM YAaCTM MaKETHOM NaaThl, @ NepeMeHHbI Pe3nCcTop — B BEPXHEN.

Heobxoanmbie KOMNOHEHTbI:
(1) x nnaTa Elegoo Uno R3
(1) x makeTHana nnata Ha 830 ToueK

(8) x cBeTogMOAbI

(8) x pesnctop (220 Om)

(1) x pesnctop (1 KOm)

(1) x cagurosbiit pernctp 74HC595
(1) x dpoTOpesuncTop

(16) x nepemblukmM (TMNa “nana” — “nana”)

NMpeacrtaBneHne KOMNOHEHTOB

dotopesucrop:
doTopesncTop — 3T0 Pe3nCTOpP, CONPOTUBAEHNE KOTOPOTO M3MEHAETCA NPU 061y4EHUM CBETOM.

doTope3ncTop B HaeM ypoKe MMeeT conpoTueaeHune okono 50 KOm B TemHoTe 1 500 Om npu ApKOm
ocselleHun. Ana npeobpasoBaHNA NepemMeHHOro 3HaYeHMA CONPOTUBNEHNA B 3HAYEHUSA, KOTOPbIE Mbl
MoXKeM “NpuHATL” aHanorosbiM BXogom Hawen nnatel UNO R3, HeobxoaAMMO 3TO COMpPOTUB/IEHME
nepesecT B HanpsaxeHne. Cambli NpocToi cnocob peanmsaumm sToro — noc/ief0BaTeIbHO NOAKNOUUTD

K HeEMY OObIKHOBEHHbIN pe3ncTop.
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Photocell ;

Fixed
Resistor
1 kQ)

O GND

PesncTop B noaxAo4eHUn ¢ GoTo31eMeHTOM BeayT cebs Kak nepeMeHHbI Pe3ncTop C NoABUMKHbIM 3/1eKTPOA0M
B TOUKE UX coenHeHnn (noTeHuMomeTp). Koraa aApKocTb CBeTa 0YeHb BbICOKAsA, CONPOTMBeHNe GpoTopesncTopa
OyAeT HUKe 4yem COMPOTMBJ/IEHWE MNOCTOAHHOINO PEe3UCTOPa, YTO COOTBETCTBYET MEepeMEeLLeHUo ABUNKKa
nepemeHHOro PesncTopa B BEPXHHOH TOYKY (+5 B).

B TemHOTe conpoTtusieHne ¢poTopesncTopa NPEBbLICUT CONPOTUBIEHNE MOCTOSHHOTO pe3uctopa B 1 KOm, uTo
PaBHOCWU/IbHO NepeMeLLEeHNIO ABUKKA NepeMeHHOro pesncTopa K obuwemy nposogy (GND).

3arpy3sute cKeTY, NPeACTaBNEeHHbIM HUXKe, U MonpobyliTe cHayana 3aKpbiTb GOTOPE3UCTOP NanbLem, a 3aTem

noaHeCTn ero K UCTOYHUKY CBETa.
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MoakntoueHue
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Cxema MOHTa)Ka
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Kop

Mocne MOHTa)Ka, NOXanylhcra, OTKPOMNTE NporpaMmmy B nanke ¢ Kogom — “Ypok 26: dotopesucrop”, n
Haxkmute UPLOAD pana 3arpysku nporpammbl. Obpatutech K YpOKy 2 AN AeTanbHOro 06bACHeHUA
OaHHOW npoueaypbl.

MepBoe, Ha YTO CTOUT 06PaTUTb BHUMAHME — 3TO TO, YTO Mbl MOMEHAIN MMA aHA/IOrOBOrO BbiBOAA Ha
'lightPin' BmecTo 'potPin', nockosbky Mbl 60nblie He paboTaem C NepemeHHbIM pPEe3NUCTOPOM.
EAMHCTBEHHbIM CYLLECTBEHHbIM M3MEHEHMEM KoZa ABNAETCA CTPOYKa, PaccyMTbiBatOWan KOJIMYECTBO
CBETOAMOA0B, KOTOPble HEOHXOAMMO BKIOUUTD:

int numLEDSLIit = reading / 57; // all LEDs lit at 1k

B aTOT pas, mbl Aenmm «cbipble» 3Ha4YeHnA Ha 57, a He Ha 114. [dpyrumm cioBamm, Mbl A€M HA MONOBUHY OT
3HaYEeHWS, KOTOPOE Mbl MCTIO/Ib30BA/IM C NEPEMEHHBIM PE3UCTOPOM [/151 €r0 pa3ae/ieHra Ha 9 obnacTteit (HaumHan ¢
BKtO4eHNA O CBETOAMOAOB A0 BCeX 8 CBETOAMOAOB). 3TOT NPOMCXOAMT 3a CHET pe3ncTopa B 1 KOM. 9TO 3HaUUT, Koraa
$OTOPE3NUCTOP MMEET TaKOE Ke COMPOTUB/IEHUE, «CbIPbIM» 3HaueHnem 6yaert 1023 / 2 = 511, yTto

3KBMBAJIEHTHO 8 BK/IIOYEHHbIM cBeToanoZam 1 6uTy (numLEDSLIit) pasHomy 8.

PucyHOK ana npumepa
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