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JIABOPATOPHA POBOTA Ne 1
BIPTYAJIBHE NPOEKTYBAHHA EJIEKTPHYHUX
MMPUJITAAIB. BHAMOMCTBO 3 PROTEUS VSM.

Mera poboTtu: o3HaiiomMuTHCH 3 cepenoBuineMm Proteus VSM.
OBoOJIOAITH  OCHOBHMMH  MNPHHLUUIAMH  pOOOTH  CBITJIIONIOIB  Ta
M IKIIFOYEHHS CBITIOMIOIB 10 YKUBJICHHS.

1. Teoperuuni Bizomocri

1.1 Ceitsiomion Ta ii0ro BUKOPHCTAHHSA

Ceitmonmionun, abo  cBiTiaoBunpoMintoroui  miogu  (CBJl, B
anrmiicekomy — Bapianti LED —  light  emitting  diode)—
HAIIBIPOBITHUKOBUHA MPHUIIAJ, [0 BUIIPOMIHIOE HEKOTEPEHTHE CBITIIO TIPH
NPOIMYCKaHHI 4epe3 HbOTrOo ENEKTPUYHOro cTpymy. Pobora 3acHoBaHa Ha
¢Gi3MYHOMY SIBHIII BHHUKHEHHS CBITJIOBOTO BHIIPOMIHIOBAaHHA MpU
MPOXO/PKEHHI EJIeKTPUIHOTO CTpyMy depe3 p-N-mepexin. Komip cBiTiHHS
(moBXXMHA XBHJII MaKkCHMyMy CIEKTpa BHIIPOMIHIOBAHHS) BH3HAYAETHCS
TUTIOM  BHUKOPUCTOBYBAaHMX  HAMIBIOPOBIJIHUKOBHX  MarepiaiiB, IO
YTBOPIOIOTH P-N-TIepexii.

2908
|

IlepeBaru:

1. CsiTimomiony HE MamOTh HIAKAX CKISSHUX KOJIO 1 HHUTOK
pO3KaproBaHHs, MO 3a0e3revye BUCOKY MEXaHIYHY MIIHICTh i HAJiHHICTh
(ynapHna i BiOpariliHa CTIHKICTb);

2. BincyTtHicTh po3irpiBy i BHUCOKHX HAampyr TapaHTye BHUCOKHM
PIBEHD €IEKTPO- 1 MOKEKOOE3NEKH,

3. DbBe3iHepIlioHHICTh POOUTH CBITIOMIONU HE3aMiHHUMH, KOJIH
MOTpiOHA BUCOKA MIIBUIKOMIIS;

4. MiHiaTIOpHICTS,

5. JloBruii TepMiH ciy:k0H (IOBrOBIUHICTD);

6. Bucokwmit KK/I;
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7. BimHOCHO HU3bKI HANpyTH JKUBJICHHS Ta CIOXKWBaHI CTPYMH,
HU3bKE CHEProCIOXHBAHHS;

8. Benmka KIIBKICTh PI3HHX KOJIBOPIB CBITIHHS, CIPSMOBAHICTH
BHUITPOMIHIOBAHHS;

9. PerynboBaHa IHTCHCUBHICTb.

Henonixm:

1. BimHocHO BHCOKa BapTiCTh. BiXHOIMEHHS IIiHA/TIOMEH IS
3BMYANHOI JJaMIM HAKaJIOBAaHHS TOPIBHSIHO 31 CBITJIONIONaMU CTaHOBUTH
npu6mu3Ho 100 pas;

2. Manwmii cBiTIOBHI MOTIK BiJl OJTHOTO €JIEMEHTY;

3. Jlerpanartist mapamMeTpiB CBITJIOIIOMIB 3 YaCOM;

4. TligBuIeH] BUMOTH JI0 XKUBJISYOTO JHKEpEa.

3oBHilIHIii BUTJIA TA OCHOBHI MapamMeTpu:

VY CBITJIOAIOMIB € JeKinbKa OCHOBHUX ITapaMeTpiB:

1. Tum kopmyca

2. TunoBwii (poOouHii) cTpyMm

3. 3menuenHs (poboye) Hanpyru

4. Kouip cBiYeHHS (JOBXHMHA XBUIIi, HM)

5. Kyt po3sciroBanHs

3aranoM, MiJ TUIOM KOpIIyca pO3yMiIOTh JiaMeTp Ta KOJIip KoyOou
(min3m). Sk BiIOMO, CBITJIOMION - HAIMIBIPOBIIHUKOBHN MPUIIAMd, KUK
HEOOXiTHO KUBUTH CTPYMOM. TaKUM YHHOM CTPYM, SIKAM CJIiJ1 )KUBUTH TOU
YW IHIIUA CBITJIOAIOJ Ha3WBaeThCs TUMOBHUM. llpy mboMy Ha cBiTIOMiOMNI
najae TIeBHA HaIpyra. Komp BHUIIPOMIHIOBAHHS BU3HAYA€THCSA SIK
BUKOPUCTOBYBAaHHMHU  HAITIBIIPOBIHUKOBHMH  MaTepialiaMH, TakK i
JETYIOUYNMHA JIOMIIIIKaMH. HaiiBaxxnusimmmu eJIeMeHTaMH,
BUKOPUCTOBYBAaHHMH B CBiTJIOAiofax, €: Amominiil (Al), [aniit (Ga), [naii
(In), ®ocdop (P), o BUKIMKAIOTH CBIYEHHS B Jliala3o0Hi Bijl Y4epBOHOTO JIO
*oBTOoro Koibopy. Iuaii (In), [aniit (Ga), A3or (N) BUKOPHUCTOBYIOTh IS
3100yTTsl OJIAKUTHOTO 1 3eJIeHOro cBiueHb. KpiM Toro, SIKIIO 10 KpucTana,
0 BWKJIMKAE ONakuTHE (CUHE) CBIYEHHs, JOJAaTH JOMiHOMOp, TO
oTpuMaemMo Oummi Komip cBiTiomiona. KyT BHIIPOMIHIOBaHHS TaKOX
BU3HAYAETHCS BUPOOHMYMMU XapaKTEPUCTHKAMH MaTepialliB, a TaKOoX
K0JI00FO (JTIH30F0) CBITIOIOA.

B manwii Wac CBITIIOMIONM 3HAWNUIM BXKWBAaHHSI B CaMHUX PI3HHUX
00JacTsAX: CBITIOMIONHI JIIXTapi, aBTOMOOUThHA CBITIOTEXHIKA, PEKJIAMHI
BUBICKH, CBITJIIOAI0/HI MMAHENI 1 IHAUKATOPH, CBITJIOHOPH 1 T.11.



CxeMa miIKJIIOYEHHS Ta PO3PaXyHOK HeOOXiTHNX MapaMeTpiB:

OCKUTBKH CBITJIOAIONl € HAIMBIPOBIAHUKOBUM IPHJIAIOM, TO TIPH
BKIIFOUEHHI B €JEKTPUYHE KOJIO HEOOXiTHO TOTPUMYBATH TMOJSPHICTS.
CBiTiI01i0/1 Ma€ JIBa BUBOJM, OJIUH 3 AKHUX KaToJ ("MiHyc"), a iHIIMi - aHOA

("mumroc™).
‘ | . s

AHOA KATOQ AHOQ  KATOQ

1. Maemo o0un c8imnodiod, sk 1020 NIOKTOYUMU NPAGUILLHO Y
CAMOMY NPOCMIULOMY UNAOK)?

{06 mpaBUIABHO MiAKIIOYUTH CBITIOAION Yy CAMOMY MPOCTIIIOMY
BUTIAJIKy, HEOOXiTHO MiAKIIOYATH HOro dYepe3 CTPYyMOOOMEKyBalbHHI
pe3ucTop.

Ny VD

3adaua 1
€ cBiToOiON 3 poOOYOI0 HANPYroko 3 BOJBTU 1 POOOUUM CTPYMOM

20 MA. HeoOxiaHO miIKIIOYUTH HOTO 10 JpKepesia 3 HapPyrow S5 BOJIbT.
+5 O——

I

SZ\), D1

00—
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PO3anyHOK ornopy CprMOO6Me)KyBaIH)HOFO pe3ucTopa
BUKOHY€ETLCH 3a (bOpMyHOIO:
R= Uracsma/ ICBiTHOI[iOL[a

UraCﬂ'{az U)KI/IBJ'IGHHH - UCBiTJ'IO):[iOZ[a

2. Ak niokmouumu 0exinoka cimno0iodie?

JlexibKa CBITJIOMIOMIB MIAKIIOYAEMO TIOCTIAOBHO UM IapajeiibHO,
PO3paxoByOYH HEOOXIi/IHI OMOPH.

3adaua 2.

€ cBiTIIOAIONN 3 POOOYOI0 HAMPYTO 3 BOJBTH 1 POOOYNM CTPYMOM

20 MA. Tpeba migxmoynTy 3 CBITIOAIOAM A0 HKepena 15 BoJbT.
+1560—

R1
300

1

Z&I D1

1

7y, D2
SZ\); D3

00—
PospaxyHOk aHaNOTiuHUI MMOTIEpeA I 3a/1a4i:
R= Uracuqa/ IcsiTnonioaa

—_ *
Uracaqa_ U)KI/IBJ'IEHHSi -N UCBiTJ‘IO/ILiO/ILa

3adaua 3.
Hexaii € cBimomionu 3 poOouYor0 HAmpyrow 3 BOJBTH 1 poboUNM
ctpymoMm 20 MA. Tpeba miaKiounTy 4 CBITIOAI0AM 10 JKepena 7 BOJbT.
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Sy, D1 Ny, 03

Ny, D2 Ny D4

o0
R = Uracnqa / Icsimoaioua

_ *
Uracx-{a_ U)xusnem-m - N chimoaioaa

1.2 CepenoBuie BipTyaJbHOr0 TPOEKTYBAHHS €JEKTPOHHHUX
cxeM Proteus VSM

PROTEUS VSM - cepenoBuiiie sl TPOSKTYBaHHS Ta CHUMYJIAIT
poOoTH eneKTpoHHMX cxeM. BimMinHicTIo makera Proteus VSM e
MOJJIMBICTh ~ MOJICTIIOBaHHS ~ pOOOTH  MPOTPAMOBAHUX  TPUCTPOIB:
MikpokoHTpoepiB (MK), mikporporecopis, DSP Ta iH..

PROTEUS VSM po3Bomsie ayke JOCTOBIPHO MOEIIOBATH i
HAJIaro/KyBaTH JOCUTh CKJIaJIHI MPUCTPOT, B IKUX MOXE MICTHTHUCS KiJIbKa
MK 0/1HOYACHO 1 HABITh PI3HUX POJUH B OJAHOMY IIPHUCTPOI.

PROTEUS cknanaeThbest 3 TBOX OCHOBHUX MOJTYIIIB:

— ISIS — rpadiunuii pegakTop MPUHIMIIOBUX CXEM CIYXKHTh JIJIS
BBEJICHHSI PO3POOJICHUX MPOEKTIB 3 MOAAJBIIOI IMITAIED 1 Tepeaadeto
Ut po3poOku apykoBanux miaat B ARES. Jlo Toro x micis HanaromxeHHs
NPUCTPOI0O MOXKHA Bifpa3dy po3BecTH jApykoBany miaty B ARES ska
HiATPEMY€ aBTO PO3MIIIIEHHS 1 TPACyBaHHS 110 BXKE ICHYIOUii CXeMi.

—  ARES - rpa¢iununii pegakTop APYKOBaHHX IUIAT 3 BOYIOBaHUM
MeHepkepoM Oi0miorek 1 aBToTpacyBanbHuK ELECTRA, aBTOMaTHuyHOI
PO3CTaHOBKOKO KOMIIOHEHTIB Ha JAPYKOBaHIH TUIATI.

Ha pucynky 1.1 300paxkeHe TOJOBHE BIKHO MpPOTpPaMH. YBEChH
poOoumii MpOCTip MPOrpaMu PO3MOAITICHO Ha JIEKiIbKa OCHOBHUX YaCTHH:

- BIKHO pemakTopy cXeM (BUKOHYETBCS CHHTE3 3 OKPEMHX
KOMITOHEHTIB);
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- BIKHO BUOOpPY 00’€KTiB (JOCTYHHI Pi3HI €IEMEHTH B 3aJICKHOCTI
BiJI BUOPAHOTO PEXKHUMY);

- MaHeJdh KEPYBaHHSI CHMYIAIIEI0 (3HAXOAWTHCA Yy  JIBOMY
HIDKHBOMY KYTi, BKITIOYa€ B ce0e Taki KOMaHAW: MyCK; BUKOHAHHS OIHOTO
TaKTy, sIKe BKJIOYAE CUMYJIALito Ha yac Single Step Time, sikuii 3anaeTbes
y po3iii rosioBHoro MeHro System>Set Animation Options; may3a; crom).

CodlFn &B (= o ALES TR

_1,
BikHO penakTopy cxem

~t50Q tRFR @B\ ENYOATSL
BikHO BUGopy o6’ekTiB

=

BpyBaHHA
YOAL
Tiw

0

B O Srena | A oo sme v

Pucynok 1.1 — T'onosre Bikno Proteus VSM (ISIS)

1.3 IlpoexTyBaHHsI BipTyaJbHOI Mojie/li eJ1eKTPOHHOI cXeMH Ta
cumyJsis ii podoru B Proteus VSM

st Toro 1mo6 3i0patu cxemy OyAb-KOrO MPUCTPOI0, HEOOXiIHO
MiArOTYBaTH Habip €JeMeHTIiB, 3 sKuX Oyne ckiamatucs s cxema. Jlias
OTO TEPEXOUMO B PEXKHM KOMITOHEHTIB (puc. 1.2a) i KIlikaeM KiaBimry
P, sixa 3HaXOAWUTHCA MMiJl BIKHOM Meperyisaay mnopsa 3 kiaeimewo L (puc
1.20).
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. 4 [
-] Fick. from Libraries
qCDmpnnentMode F‘ :
-
"
a) 0)

Pucynok 1.2 — [1anens iHCTpyMEHTIB
[lepen Hamu 3’SBIAETHCS MEHEIKEp KOMIIOHEHTIB, KWW Hajgae Ha
HaIll BUOIp BCI €IEMEHTH, SKi MiCTAThCA B 0i0mioTeri nporpamu (puc 1.3).

I — )
x Pesgmrans (Her punrpa) Mpacsorp coas
Uorpotcren

AT HE DR AR FPACHTE

P8 Mpocraorp
Her rgurepues novcra
Momangicra boRATE i W Ganee K aoHest: GA0m W
EwieEuTs Kameropise, MoaxarTer oo wi HaroTogienn

=]
Pucynok 1.3 — BikHO MeHemkepa KOMIIOHEHTIB

Tpeba KoOpHUCTYyBATUCS PSIKOM TIOUIYKY, SIKHH 3HaXOJHUTBCS Y
BEpXHbOMY JiBOMy KyTi. Komu moTpiOHMI KOMIOHEHT 3HalIeHWH,
JIBIMHUM KJIIKOM JIIBOT KHOIIKM MHUIII O MOro HasBl JOJAcTh MOro 0
nepeniky BUKOPHUCTOBYBAaHMX KOMIIOHEHTiB. Hampukiag cTBOpuMO
EJIEKTPOHY CXeMY sika OyJie CKIaaThcs 3: CBITIO/I0/a, Pe3UCTOPa, KHOIIKH
1 Ooky xwuBneHHs (Oarapei). Y psaky momyky (Macka) BBOAMMO MEpPIIMN
€IIEMEHT SIKUil OyzieMo JtoaBaTh 1o cxemu: led-green. ¥V crmcky eixemMeHTIiB
3’SBJISIETBCSI CBITJIOION 3 Takow Ha3Bow (puc.l.4), KIiKaeMo 1O HbOMY
JIBIMHAM KJIIKOM JIIBOIO KHOITKOKO MMIIII.
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== Pick Devices (2}
Macka [— Npocriarg LED-GREEN
[led-green 5 chematic Mods [LEDA]

Yerpoiicren | Euanarera | Dnweaie

LCnngo ugnuqkom LED-GREEMN ACTIVE Animated LED moc

ToAbka ModeHpyesIe

Kareropus

Opioelectianics

FLE Mpocriarp

_

Pucynok 1.4 — ITomryk KOMIOHEHTIB

Hami Tak camo poOMMO TOINYK 3a TaKMMH Ha3Bamu: resistor, push
button, battery (6i6mioreka - Active), - i o yep3i ABIHHUM KITIKOM IO IIHX
eJIeMEHTaxX y CIHUCKY OJAaeMO iX A0 Hamoro mpoekry. [licis toro sk mu
BHUOpay Bci KOMIOHEHTH HaTuckaemo Ha kHomky OK. Temnep Hamie BikHO
BUOOpPY 00’€KTiB OyJie MICTUTH BCl YOTHPH KOMIIOHEHTH 110 MH BHOpaIH i
BUTJISIIATH SIK 300paK€HO Ha PUCYHKY 1.5.

isis I U="1515 Professional
©aiin Bua [paexa Cepswc MpoexT

DEoHE @% e @&

I Cevices |
BATTERY

EUTTON
LED-GREEN
RESISTOR

B B # v & F i

Pucynok 1.5 — BikHo BuOOpy 00’€KTiB

s BCTaHOBJIEHHSI KOMIIOHEHTY Y BiKHI peJaKkTopa CXEMH HOTO
HeoOXigHO BHOpaTH 31 CHOMCKY 1 ABIMHUM KJIIKOM JiBOT KHOIIKM MHUIIi
BCTAHOBHUTH y MOTPiOHOMY Micii. JIo TOTO SIK BCTAHOBUTH KOMITOHEHT Ha
cXeMi HOro MO)KHa IOIIePeHbO PO3BEPHYTH Y MOTPiOHE MOJOKEHHS, SIKY
MOYKHa KOHTPOJIIOBATH Y BIKHI MEperiisiay.

BcTaHOBITE BCl KOMIIOHEHTH SIK 300pa)Ke€HO Ha PHCYHKY 1.6 (a), Ta
3’emuaiite iX (puc 1.6 6). s Toro mo6 3’e€qHATH ABAa KOMIIOHEHTH MiX
c00010 715l moYaTKy BUOEpiTh iHCcTpyMeHT CTpinka, MoTiM Ha caMiil cxemi
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HaBeliTh Kypcop MHIN Ha KiHE[b eJEeMEHTa, MOBUHEH 3 SIBUTHCS
KBaJpaTHUI YepPBOHHI KOHTYp, HaTHCcKaeMo 1 Bifmyckaemo JIKM, i Benemo
Kypcop 0 KOHTaKTy IHIIOTO €IeMEeHTY, 1 Ha KiHI[l 1HIIIOTO eleMeHTa TaK0oX
Hatuckaemo JIKM, mo6 3aBepmmtu moOymoBy 3 €QHAHHS MiX JIBOMa

CIIEMCHTaMU.
" R1
— o
TREE T
i o
_:_ e Lk
T
+ +
a) 0)

Pucynok 1.6 — [1oOy1oBa €IeKTPUIHOT CXEMHU
[Ticns  Toro SIK  eNEKTpUYHE KOJO  CTBOPEHO, MIHAEMO
XapaKTePUCTHUKH HAIINX KOMIIOHEHTIB. 3apa3 O0arapes >KUBUThH cxeMy 12 B,
a HaM TOTPiOHO 3MIHUTH XKUBJIEHHA cxeMHu Ha 5 B. g mporo kiikaemo
meiitanM krikom JIKM Ha 6atapei i 'y mosi Voltage scranosmoemo 5V.

—l ¢ R1

10k

Dficesaneruie Bl Crpbe:
Volage: El Crpeme:
e

Inteinal Resistance: |01 [Hieal  ~|

Other Praperies

Pucynok 1.7 — 3MiHeHHS mapaMeTpiB )KUBJICHHS

Tak camo 3MiHIOEMO OTIip pe3uctopa Ha 680 Om.

- Y R1
Al
_|: <TEXT>
S

208 Tipasra KomnoneHTa

—— OfosHauetsie: GI Chpbms: [ o ]
Resistance (Dhms} [680 Crpbme;
Orviena

Other Propattias:

Pucynok 1.8 — 3MiHeHHS mapaMeTpiB OMOpy
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[Ticns HaTuckaeMo B TaHeNl KePyBaHHA CHUMYJSILIEI0 KHOMIKY

«BocnpoussecTu».
Bocnponssecti [—
{

Pucynoxk 1.9 — [laHens kepyBaHHS CHMYJIIAII€I0

Temep Hama cxema MOXe BIPTyalbHO BIITBOPUTH BKJIIOUCHHS Ta
BUKJIOYEHHSI CBITJIONIONY NMpHU HATHCKaHHI Ha KHOmKy (puc 1.10). s
LOTO TMPOCTO HABEIITh Kypcop MHUIINI Ha EIEMEHT KHOIKa Yy cxemi i
HaTUCHITH JIKM.

— @ R1
680
J— TExT
b DA
1 I
H e TEXTa L‘EDL(%REEN

4
Pucynok 1.10 — Cumyssiiist pobotu cBiTIIOAI01a

2. 3aBaaHHs 10 J1a0opaTOpHOI podoTH
2.1 CopoekTyBaTH NpUKJIaA NpUBEICHUH y po3aini 1.3.
2.2 BupimmnTa 3 3a7a4i sKi HABOJSATHCA Y TEOPETUUHIN YACTHHI i€l
poboTu.
2.2 CrnpoekTyBaTH BipTyaJbHI MOJENI €JIEKTPOHHHUX CXeM Ta
cumyJIsIis ix pooortu B Proteus VSM.
2.3 Odopmuru 3BiT

3. 3micT 3BiTY

3.1 Tema ta Meta pobOTH

3.2 Pimenns 3 3agau

3.3 Cxema eJeKTpUYHA-TIPUHIIMIIOBA IIKIOYSHHS CBITIOMIONA Y
cepemopuiii Proteus VSM

3.4 BucHOBKH 3 pobOTH
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JIABOPATOPHA POBOTA Ne 2
CTBOPEHHA ITPOEKTY POBOTH 31 CBITJIOAIOJJAMM 3
BUKOPUCTAHHSAM CEPEJOBUI PROTEUS VSM TA
ATMEL STUDIO

Meta podoTm: o3HailomuTuCch 3 ceperoBuinamu Proteus VSM Ta
Atmel Studio 6.2. HaBuuTrCs CTBOPIOBATH MPOCKT BipTYyaabHOI CHMYJISIIT
pobotu cBiTiomiona. O3HAHOMUTHCH 3 pi3HOBHIAMHU (PYHKIIH Ta KOMaHI
JUTSI CTBOPEHHSI IIPOTOTHITY CBITIIO(Opa.

1. Teoperuuni BizomocTi

1.1 CTBOpeHHsl MPOEKTY MPOrpaMu /Ui MiKPOKOHTpoJiepa y
Atmel Studio 6.2

Atmel Studio — iuTerpoBane cepemoBuine po3podku (IDE) ms
po3poOku 8-Mu 1 32-x OITHUX JOJATKIB B KoMIaHii Atmel, 1110 mpairoe B
omepamiiaux cucremax Windows NT/2000/XP/Vista/7. Atmel Studio
MICTUTh aceMOyiep i CUMYJISATOP, MO ITO3BOJISAE BiJCTEKUTH BUKOHAHHS
nporpamu. Atmel Studio MicTuTh B c00I MEHEDKEP MPOEKTIB, PEAAKTOP
BUXIJIHOTO  KOAy,  IHCTPYMEHTH  BIPTyaJbHOI  CHUMYJAIii  Ta
BHYTPIITHBOCXEMHOTO HAJIATOJKCHHS, J03BOJIE MMUCATH MPOrpaMH Ha
acembOnepi abo Ha C/ C + +.

ITicns Toro six Bu BctanoBute Atmel Studio 6.2 Ha cBiit koM’ 1oTep,
CTBOPITh HOBUI MPOEKT:

1. Binkpuiite Atmel Studio 6.2 ta BuGepite New Project. ¥V
nianoroBomy BikHi New Project, Bubepite GCC C Executable Project sik
mabioH s ctBoperHst C koxy (puc.2.1). BBenite iM’st MpOEKTY i BKaXiTh
micie nge BiH Oyne 30epiratmcsa. Hassemo nHam mpoekt “BlinkLED”.
3uimite mpamoperns Create directory for solution mms copomenss
CTPYKTYypH KaTaioris mpoekty. Kiikuite OK.
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Sortby: Defaut « i
Installed Templates
4 DR J¥ GCCCExecutbleProject  C/Cos
Arduino-Boards
Atmel-Boards = GCC C Static Library Project  C/Ce e
User-Boards
Assembler |51 GCC Co+ Executable Project C/Ces
Atmel Studio Sclution
= GCC Ce+ Static Library ProjectC/Ce»
Name: BlinkLED
Location: CA
Solution: Create new solution
Solution name: Blnk{ED

| Coome- |

Search installed Templates

Type: C/Ce+

Creates an AVR 2-bit or AVR/ARM 32-
bit C project

Q

o.p,

inc),
Clogy .

dng
g S,

[ Create directory for solution-

ok _J Cancel ]

Pucynok 2.1 — Jlianorose Bikao New Project 8 Atmel Studio 6

2. 'V Bikni Device Selection (puc. 2.2), 06epits iMs npuctporo AVR
sxe HeoOxiHo. KimikaiTe OK 11 CTBOpEHHSI HOBOTO MPOEKTY.

Device Famity: Al

Name
ATmega3250P 32
ATmega32S0PA 32
ATmega325A 2
ATmega325¢ 32
ATmega325PA 32

ATmega32d 32
ATmega3290 32
ATmega3290A 32
ATmega3290P 32
ATmega3290PA 32
ATmega329A 2
ATmeqga329p 32
ATmega329PA 32
ATmega32A 32
ATmega32C1 32
ATmega32HVB 32

App./Boot Memory (Kbytes) Data Memory (bytes) EEPROM (b

1024
1024
1024
1024
1024

BEREEE

ATmega328 32 1024
S S T

E

1024
1024
1024
1024
1024
1024
1024
1024
1024
1024
1024

EEEEREEEERE

y
3

Device Infox

Device Name: ATMEQad2ee
Speed: 0

Vee: 18/55
Famiy: megaAVR
) Datasheets
Supported Tools

~ AVR Dragon

® AVRISP mid|

¥ AVRONE!

S JTAGICE3

& JTAGICE miil

& Simulator

¥ ST

~ STKE00

Pucynoxk 2.2 — Jlianorose BikHo Device Selection 8 Atmel Studio 6
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3. Hamuurite ko y BlinkLED.cpp npuBenenuii Huxye:

#define F _CPU 8000000 // uactora AVR B I,
BUKOpPMUCTOBYyeThLCsa niys util/delay.h

#include <avr/io.h>

#include <util/delay.h>

int main () {

DDRD |= (1<<DDD1); // ycraHoBka LED BuxXomy
PD1l Ha BUXIinO

while (1) {

PORTD |= (1<<PORTD1); // PD1l BKJIOUYEHHSHA
_delay ms(50); // 3arpumka Ha 50 Mc
PORTD &= ~ (1<<PORTD1l); // PDl BUKIIOUEHHS
_delay ms(100); // sarpumkxa 100 Mc

4. Ha nanerni iHCTpYMEHTIB KJiKHITH KHONKY Build Solution
(abo HatHcHITH F7), 11106 ckommintoBatu ko1 (puc.2.3).

File Edt View VAssistX ASF Project Build Debug Tool: Window Help

i R B e I 1 g e, I S RREN T o ISR TR oo S i
ISR B O S-iMaly o b |53 T | He [ J-ciffis o
BlinklED.c X
= Build Solution (F7)
% BiinkLED.c 2] coBnkeD BinkLED.c -[@Go) il P
| #define F_CPU 20000080 /) AVR clock frequency in Rz FJ @ Solution 'BHnkLED" (1 project)
#include <avr/io.h> 4 - BlinklED
#include <util/delay.h> & Dependencies
Output Fil
!-Lnt main() { L R
] - s Libranes
DORD |= (1<<DDD1); // set LED pin PD1 to ocutput BlinkLED.
while (1) { L ini .<
PORTD |= (1<<PORTD1); // drive PD1 high E
_delay ms(100); // delay 100 ms 23 Solution Explo...
PORTD &= ~(1<<PORTD1); // drive PD1 low
_delay_ms(900); // delay 900 ms
}
4 =
0W0% -
Show output from: | Build Il | %@

Pucynok 2.3 — [ToOynoBa mpoexty
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[Ticns KoMIiALii HepelaiTh B AUPEKTOPIiI0 MPOEKTY 1 3HANIITE (paiin
BlinkLED.hex — mue daiin, skuii mpeacrtaBise co0OK IOBIIbHI
JBIKOBI JJaHHI Y TEKCTOBOMY BUTJIsAL. [0 iCTOpUYHUM MpHYMHAM €
CTaHJapTOM Jie-(h)aKTO MPHU MPOIIMBII PI3ZHOMAHITHUX MIKPOCXEM.
Came iioro HeoOXigHO Oy/ie 3aBaHTAXKHUTH Yy MIKPOKOHTPOJIEP CXEMHU
y Proteus VSM, sika OyJie moOymoBaHa Jai.

1.2 Cumyasinis po6oTH MIKPOKOHTpoOJepa 3a JA0NOMOTIOI0
Proteus VSM

Ha pucynky 2.4 nokaszaHne po3BeleHHsI BUBOJIB MiKpOKOHTpOJIEpa
ATMega328P. Ceitinonion Mu OyaeMo MHiJAKIIOUATH JO TPETHOTO BUBOAY
mikpokoHTposepa (PD1).

PDIP
7
{RESET) Posl]1 28 0 PCS (ADCS/SCL)
{RXD) POoC] 2 27 PG4 (ADC4/'S04)
(TXD}PD1 O 3 95 [ PCa (ADC3)
{INTD) PO 4 25 N PCz (ADC2)
{INT1) PO 5 24 [1PC1 (ADCH)
MCKTO) PD40 6 23 1 PCo (ADCH)
voo o7 22 [ AGND
GEND s 21 1 AREF
(XTALNTOSC) PES ] @ 20 0 AVEC
(XTAL2TOSCE) PET 10 12 [1PES (SCK)
{T1)POsO 11 1a 11 PB4 (MISO)
(AIND) PDE ] 12 17 [1PB3 (MCSI0G2)
[AINAY POT O 13 16 [1PBz2 (TSI0CIE)
(IGP) PBoC] 14 15 1 PBA (OC14)

Pucynok 2.4 — PosramryBanHs BUBOiB MikpokoHTposiepa ATMega328P

CrBopiTh HOBUH mpoekT y Proteus VSM. I poskpecnite cxemy, sk
300paK€HO Ha PUCYHKY 2.5. Y MeHeIkepi KOMIIOHEHTIB 3HAWITh HUXKYIC
NpUBEJICH] CIEMEHTH:

1. ciTnOiON

2. mikpokontponep ATMega328P

3. pe3uctop

4. 3a3eMJICHHS
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Hdns toro mo0 crtBoputu enemeHT <«3azemiieHHs» (GROUND)
nepeiaiTh y maHeni iHCTPYMEHTIB (3HAXOJHUTHCS BEPTUKANBHO 371iBa) Ha

BKiIaaKy Terminals Mode ( = ).

U1
R1 g— PDO/RXED/PCINT 16 PBOSICP/CLKO/PCINTO %
POUTXD/PCINTIT PEU/OCAAPCINT =
100 :— FO2/INTO/FCINT 1S PBZ/ES/OCIBIPLINTZ %
STERTE ~2 PDIANTA/OCZBPEINTAS  PB3/MOSIOCZARCINTS [—
£ S EparmamekEEINTZ0 F B I SO/PCINTS [
LED-GREEN - PosiTi/OCaBPCINT2] PES/SCIPCINTG 2
<TEXT> +—| PDBAINDIOCOAIPEINTZZ  PBE/TOSCAXTALLIPEINTS [
L2 porrmintipeinTze PBT/TOSC2IXTALZIPCINTY 12
2 srer FCOMDEMPTINTS 2
2 e PCA/ADCI/PCINTG %
PC2ADC2IPCINTID (22
PC3/ADCIPCINT U =
=i PCAADCASDAPCINTAZ %
PCSADCSISCLPCINTAS [——
FCSRESET/RCINT 14 [——
ATMEGA3ZEF
<TEXT> +

Pucynoxk 2.5 — Cxema migKIF09eHHs

Ilicns 3’emHaHHS €NEMEHTIB Y €JNeKTPUYHE KOJIO, NBIMHUM KIIIKOM
KJTIKHITh Ha 300pakeHi MIKpOKOHTposiepa. Bimkpuerscs Bikno Edit
Component (puc. 2.6), B skomy y moii Program File Bkazyemo mmistx 1o
¢aitny BlinkLED.hex. takox mepeBipTe mo0 Oyna BCTaHOBIIEHA
4acToTa MIKPOKOHTpOJepa Taka cama K 1 y MpOrpaMHOMY KO,
t00TO 8MI1I.

Edit Component T 19 |
Cormponent Reterence (1] Hidden oK
Component Yalue: ATMEGAR Hidden e
PCB Package: [oiLsa j [Heas  ~] Data
Program File: [Binking LED\Bnking LED\De [ [Fide st ] Hioden s | |

|
BOOTRST (Select Reset Vectr) | (1] Unprogramened | [Hidean  ~] |

Cancel

CKSEL Fuses (0100 It RC 8MHz =] [Hiem =] |
Boot Loader Size: [100) 2048 woeds. Starts 2t 0380 v ] [Hide 2t ]
SUT Fuses [Detau) =] [Hiear  +|
Advanced Propetties
[Giock Frequency ] 16z [Higesr <]

|
Other Propecties: |

Exchude from Simulation Antach hisrarchy module

Exchude from PCB Layout
Edit 28 properties as text

Pucynok 2.6 — Bikno Edit Component
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[Ticnst Ha maHelni KepyBaHHS CUMYJIsIi€r0 Kitikaemo Ha Play, 1 skmo
BCE TPaBUIIHLHO OYII0 3p00IIEHO, CIIOTIIAAAEMO POOOTY CXEMHU.

2. 3aBjaHHs 10 J1a00pPaTOPHOI podoTH
2.1 Po3po6iTh mporpaMy i BUKOHATH CUMYJIALIIO0 MEPEXTiHHS TPbOX

PI3HUX CBITJIONIOMIB IMiIKIIOYCHUX 10 MiKpokoHTposiepa ATMega8. Cxema
i IKITFOYeHHs y cepenouii Proteus VSM npuBeneHa HUxKYE:

BE}
[l
—_
10K
kTEXT LED-GREEN
ATEXT:
1 O
R2
% PEO/ICF1 FCO/ADCO 53 1
7= FEIOC1A PCA/ADET [—E= A0k
<] Fe2/ss/oce PC2/ADCD == <TEAT= LED-RED
18] PBeMOsNOC2 PC/ADCE [—5=- ATEXT:
42— PBmISD PCAADCASDA [0
——{ Fesisck PCE/ADCE/SCL (==
70| PES/TOSCIXTALY PCB/RESET = D2
L pemimosczixTaz 5 R3
FDOO/RAD == 1
POATAD == 10k
POZANTO [—2— <TEXT= LED-YELLOW
FD3/NTA —g STEXT=
PONTOMEK [——
FD&TA [—b
% AREF PDBJAIND % —
= avce POTIAING [—=

ATMEGAZ
ETEXT=

3. 3wmicr 3BiTY

3.1. Tema Ta meta poboTH

3.2. Cxema eeKTpuYHa-TIPUHIMUIIOBA
3.3. Kox nporpamu

3.4. BucHOBKH 3 poboTH
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JIABOPATOPHA POBOTA Ne 3
3HAMOMCTBO 3 ARDUINO. TPUHIIATIA POBOTH 31
CBITJIOAIOJAMMU

Merta poOoTu: o3HaWomuTHCh 3 maaroro Arduino. OBosomaiTH
OCHOBHUMH TIPHHIIUIIAMH POOOTH Ta MiAKIIOYEHHS CBITJIOIIO/IB IO TUIATH,
O03HAOMUTHCH 3 pi3HOBHAAMH (YHKIIA Ta KOMaHJ JUISI CTBOPEHHS
MPOTOTHUITY CBiTIO(DOPA.

1. Teoperuuni BizomocTi

1.1 Arduino

Arduin0 — e emeKTpOHHMH KOHCTPYKTOp 1 3pyduHa maardopma
MIBUAKOI  PO3POOKM  €JIeKTPOHHHMX MPHUCTPOIB I HOBAYKiB 1
npodecionaniB. [lepeBaru ratdopmu: 3pydHa y BUKOPUCTaHHI, IPOCTOTA
MOBHU IPOTpaMyBaHHS, & TAKOX BiKpUTa apXiTeKTypa 1 MpOrpaMHUI KOI.
[pucrtpiit nporpamyerses uepe3 USB 6e3 BUKOpUCTaHHS IPOrpaMaTopiB.

IIpuctpoi Ha 6a3i Arduino MOXyTh OTpHMYBaTH 1H(QOPMAIIIO TIPO
HABKOJIMIITHE CEPEJIOBHIIE 3a JONOMOIOK pI3HUX JaTYUKiB, a TaKOXK
MOXYTh YIPaBJIATH Pi3HUMHA BUKOHABYMMH MPUCTPOSIMH.

Icuye nmekinbpka Bepciii miatdopm Arduino. B mpomy kypei Oynae
posrisimartrcs wiardopma Arduino Uno (puc. 3.1).

MADE Y
IN ITALY ST ® RO ENNA®
[ ' ~ Vv
DIGITAL (PwM~) F B

axsme ARDUINO

wonr) o we
-ﬂt‘; TR

Pucynok 3.1 — 3oBHimmii Bursa Arduino Uno
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Arduino Uno 6asyetbcs Ha MikpokoHTposepi Atmel ATmega328.
MikpOoKOHTpoOJIep Ha IJIaTi MPOrpaMmyeThesl 3a TOMOMOTO MoBU Arduino
(3acHoBaHuii Ha MoBi Wiring) i cepenoBuia po3pooku Arduino (3acHoBaHa
Ha cepenoBuii Processing). IIpoextn mpuctpoiB, 3acHOBaHI Ha Arduino,
MOXYTh MpAIlOBaTH CaMOCTIMHO, a00 > B3a€MOZISTH 3 MPOrPaMHHUM
3abe3neueHHsM Ha Kowmm'rorepi (mamp.. Flash, Processing, MaxMSP).
IInatu mMoxyTs OyTH 3i0paHi KOpHUCTyBadeM CaMOCTIifHO a0 KyIUIeHi B
300pi. Ilporpamne 3a0e3rnedeHHs JOCTYNMHE I OE3KOIITOBHOTO
CcKauyBaHHs.  BuximHi  kpeciienHs  cxeM  (daitmu CAD) €
3aradbHOAOCTYITHUMH, KOPHUCTYBadi MOXKYTh 3aCTOCOBYBATH iX Ha CBIH
po3cya.

[Mnatpopma mae 14 uudpoBux Bxin/BuxomiB (6 3 SKUX MOXYTh
BUKOpHCTOBYBaTucs sk Buxoau LIIIM), 6 aHamoroBux BXOiB, KBapIIOBHMA
rerepatop 16 MI'n, po3’em USB, cunoBwuii po3’em, po3z’em ICSP i kHOTIKY
nepezaBantaxeHHs. Koxen 3 14 mudpoBux BuBoaiB Uno wmoxke
HaJIAIITOBaHUH SIK BXiZ a00 BUXil, BUKOpUCTOBYIouH (yHKuii pinMode (),
digitalWrite (), i digitalRead (). KokeH BUBiZI Mae HaBaHTaXyBaJbHHUN
pesucTop (3a 3amMoBUyBaHHAM BimkiaroueHwit) 20-50 kOm 1 Moxke
npomyckatu 110 40 MA. [y poGOTH HEOOXIIHO MiJKIIOYUTH MIaTGopMy
JI0 KOMITTOTepa 3a JomnoMoror kademo USB, abo momaTu >kuBIeHHS 3a
noromororo anantepa AC/DC abo Garapei.

[Tnardopma Moxke mpairoBaT MpY 30BHINIHBOMY JKUBJICHHI Bif 6 B
o 20 B. Ilpu Hanpy3i xuBieHHs Hwk4de 7 B, BuBim 5V Moxe BumaBatu
MeHmre 5 B, mpu npomy 1iardgopma Moxke mpairoBaTa HectabineHO. [Ipu
BUKOpPHUCTaHHI Hanpyru Buiie 12 B perynarop Hanpyru Moxke meperpiTucs
1 IOLIKOAUTH TUIaTy. PexomenoBanuii aiamazon Big 7 B mo 12 B.

Jesiki BUBOIM MAIOTh OCOOIHBI PYHKIIII:

— VIN. Bxig BUKOPHUCTOBYETbCS [UIs IOJAYl JKUBJICHHS BiJ
30BHIIIHBOTO JpKepena (B BiAcyTHiCTh 5 B Bix po3’emy USB abo iHmoro
perynbOBaHOTO JpKepena KuBIeHHs). [logaya Hampyrd KUBICHHS
BiZIOyBa€eThCs Yepe3 NaHUi BUBI.

— 5V. PerynpoBane mxepeno Hampyrd, 10 BUKOPHCTOBYETHCS IS
JKUBJIEHHS MIKPOKOHTpOJepa 1 KOMIIOHEHTiB Ha ruiaTi. JKuBleHHS MOxke
nmogaBaTucs Bix BuBomy VIN depes perymarop Hampyrw, abo Bim po3’emy
USB, a0o iHIIOro peryiboBaHoro Jpkepeia Hanpyru 5 B.

— 3V3. Hampyra Ha BuBoai 3.3 B reHepyeTbcs BOYIOBaHUM
peryasTOpOM Ha IiaTi. MakcumanbHe CoKUBaHHS cTpyMmy S0 MA.
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— GND. BuBoau 3a3eMiaeHHS.

— Hocnimosna mmua: 0 (RX) i 1 (TX). BuBonu BUKOPUCTOBYIOTHCS
it orpumanHs (RX) 1 mepemaui (TX) mammx TTL. Jlani BuBOAM
MiJKTFOYCHI 0 BIIMOBIAHUX PO3’€MIB MIKPOCXEMHU IOCIIIOBHOI IIUHU
ATmega8U2 USB-to-TTL.

— 3oBHimHEe mepepuBaHHs: 2 1 3 JlaHi BHCHOBKM MOXYTh OyTH
HaJaIITOBaHI Ha BUKJIMK TepeprBaHHs a00 Ha MOJIOANIOMY 3HaueHHi, abo
Ha MepeJHbOMY YH 3aJHbOMY (pOHTI, a00 mpH 3MiHi 3HaYeHHs. [leTanbHa
iH(dopMarttis 3HaXoAUThCA B onrci GyHKIii attachInterrupt ().

— Hlim: 3,5,6,9, 10,1 11. bynp-skuii 3 BuBoaiB 3abe3meuye [H1IM 3
PO3AUTHEHOIO 31aTHICTIO 8 6iT 3a gomomororo ¢yHKIii analogWrite ().

— SPI: 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK). 3a gonomoroto
JIAHUX BHBOIB 3JIHCHIOETBCS 3B’5130K SPI, 11 4oro BHKOPHCTOBYETHCS
6i6miotexa SPI.

— LED: 13. BOynoBaHwmii CBITJIOAIOA, MiAKIIOUYEHUI 0 MUPPOBOTO
BuBoay 13. Slkmo 3HaueHHS Ha BHUBOJI Ma€ BHUCOKHU IOTEHIAN, TO
CBITJIOJIO/ TOPUTh.

Ha mardopmi Uno BcTaHOBJICHI 6 aHAJIOTOBUX BXOIB (IIO3HAYEHUX
gk AO .. AS), koxkeH po3inbHO0 3AaTHICTIO 10 OiT (TOOTO MOXKE MpUITMaTH
1024 pizaux 3HadyenHs). CTaHOapTHO BHUBOAM MalOTh Jiala3oH
BUMIpIOBaHHS 70 5 B BiZHOCHO 3eMili, MPOTE€ € MOMJIMBICTh 3MiHUTH
BEpXHIO Mexy 3a jonomoroto BuBoxy AREF i ¢ynkmii analogReference ().
Jesiki BUBOIM MAIOTh JIOAATKOBI (DYHKIIIT:

— I2C: 4 (SDA) i 5 (SCL). 3a 1onoMororw BHBOJIB 3/iHCHIOETHCS
38’30k [2C (TWI), anst cTBOpEeHHsI SIKOi BHKOPHUCTOBYEThCS 0i0iioTeka
Wire.

HonatkoBa mapa BUBOAIB IUTaTHOPMH:

— AREF. Ormopna Hanpyra JUisi  aHaJIOTOBHX  BXOJIIB.
BukopucrtoByethes 3 (yHkiieto analogReference ().

— Reset. Husbkuii piBeHb CHUTHaly Ha BHBOJI TEpe3aBAHTAKYE
MIKPOKOHTpOJIEp. 3BUYANHO 3aCTOCOBYETBHCS JIISl MIJKIIOYEHHS KHOIKH
nepe3aBaHTaXECHHS Ha IUIATI PO3LIMPEHHS, 10 3aKPUBAE JOCTYII 0 KHOIKU
Ha camiil miati Arduino.

1.2 OcHoBHi QpyHKUii 1151 podoTH 3i cBiTI0AIOAAME
st po6GoTH 31 CBITIIONIO0M HEOOXITHO 3HATH 1 BMITH BOJIOMIITH
TakKUMHU QYHKITISIME 1 KOHCTAHTaMU:
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—omneparop setup();

—omnepatop loop();

— ynkis pinMode()

— ynkuis digitalWrite();

— dymnxris delay();

—xoncrauta OUTPUT, HIGH, LOW.

Hani HaBegeHWH KOJ TpOrpaMH  HAHMIPOCTIIIOTO  MPHUKIALy
MepexTiHHsS BOymoBanmM y 1wiaty Arduin0  ceiTimomiogoM,  sSKui
i IKITF09eHo 10 13 BuBoMy:

void setup()

{ pinMode(13, OUTPUT);

}

L1 ¢yHKIiS BUKOHYETHCS HAa TOYATKy pOOOTH TporpaMu (micis
3alyCKy MIKPOKOHTpOJepy). ToOTO MOCHIIOBHO BHUKOHYETHCS KOXKHA
KOMaH/a, sKa 3HAXOMUThCS MiX (irypHUMH CcKOOKamu Iii€l (pyHKIII.
Hanpukidmi koXHOT CTPOKM HEOOXIJHO IMOCTaBUTH CHUMBOJI 3aKiHUCHHS
komaHau ;7. Tyt ¢yHKmis Setup MiCTHUTH OJHY €IMHY KOMaHIy —
pinMode(13, OUTPUT) . Ils komanaa HajamroBye 13 mopt Arduino, sik
BuBix. [Topt Ne 13 3HaxoauThes Ha BepXHiid KoJoii moptis Arduino.

[Ticnst ¢hyHkiii Setup Bukonyernbest hyHnkiis loop.

void loop()

{

digitalWrite(13, HIGH); // BMukaemo CBITI0/1i0/1
delay(1000); // yekaemo cexyHIy
digitalWrite(13, LOW); / BUMHKa€EMO CBITIO10.T
delay(1000); // uexaemo ceKyHIy

¥

Ha Bigminy Big setup, ¢yukmis 100p mocTiiiHO TOBTOPIOETHCS — SIK
TITPKA TIOCHTIIOBHO BUKOHAaHI BCi KOMaHIM B CKOOKax, (YHKILis
3amyckaeThcs 3HOBY. DyHKist |00p I 1[BOTO TPUKIAAY CKIAIAETHCS 3
YOTHPHOX KOMaH:

Ha nopt 13 nmonaetbcst Hampyra (5 B) — ¢BiTII010]] BMHKA€ETHCHA.
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3arpuMKka 10 BUKOHaHHS HacTynHoi komauau 1000 wimicekyHA
(onHy cekyHIy)

[opT 13 3’€qHYETHCS 3 3EMIICEO — CBITJIO/NI0]T BUMHKAETHCS.

Ile omHa 3aTpumKka Ha 1 cexyHAy.

[licns BuKOHaHHS yCiX YOTHPHOX KOMAaHI, 3HOBY BHKOHYETHCS
nepia KoMaHaa (BKIIOYEHHS CBITIONIONY) M TaK MPOAOBXKYETHCS O THX
mip, moku Arduino BkimroueHa abo MOKM He OyJae HATHUCHYTa KHOIKA
RESET.

2. 3aBaaHHs /10 J1a00paTOpPHOI podOTH

2.2 IligximoyenHs cBimionionis no mwiatd Arduino 3rigHo 3i CXeMOIo,
sKa 300pakeHa Ha PUCYHKY 3.2.

Arduino < UN

Pucynok 3.2 — Cxema miJKITFOYeHHS CBITIIONIO/iB

2.3 3amyck Ha KOMIT'I0Tepi cepenoBuina po3pobku Arduino
2.4 HammcanHst KOMy 3TiIHO 3 aJrOPUTMOM TIPEJCTaBICHUM Ha
pucyHky 3.3.
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( IlouaTox )

Bxurou. uepBoHa namna

JKoBTa 1amma BKIIIOU. 3
iHTepBanoM 1 cexk.

l'acHyTb KpacHa 1 XKOBTa Bxirou. 3eeHa mamna
JIaMITH

T'oputs 3enmeHa gamma
2 Cex.

Bxurou. kpacHa namna T'acue 3enena namna

Pucynok 3.3 — Cxema ainroputmy poOoTH cBiTiIohopa

2.5 Tligkrouenns wiatu Arduino gepes USB no TIK.

2.6 Haruchite kHomky Verify m mnepekoHaiitech, IO y HWXKHIH
yacTuHi BikHa 3’sBuBca Hammuce Done Compiling. Ile 3mauwrts, 1mo y
HaINMCcaHiil mporpami He 3HalIEHO TTOMHUJIOK.

2.7 Bubepite y Tools->Board Bam Tun rmratu. [lepesipre, uu
npaBuinbHO 06pano USB-mopt B Tools->Serial port. Tlicns HaTtucHITE Ha
kuonky Upload.

2.8 Slkmo BHM3y 3’sBuBcs Hammuc “‘Done uploading” — mpouec
3aIUCy MPOIIOB YCITIIITHO.
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3. 3wmicr 3BiTY

3.1. Tema Ta MeTa poOOTH

3.2. Cxema eNeKTpHYHA-TIPHHIIMTIOBA CBITI0GOPY
3.3. Kox nporpamu

3.4. BucHOBKH 3 po0OTH
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JIABOPATOPHA POBOTA Ne 4
POBOTA 3 KHOIIKAMMU

MeTta po60TH: 03HAOMUTHCEH 3 OCHOBHUMH IIPHHIIMIIAMH POOOTH Ta
Hi,I[KJ'IIO‘IeHHH KHOITIKH 00 II1aTh, BUKOHATH Hi,Z[I(J'IIO‘ICHHH KHOIIKHX O0 IIJIaTHU
Arduino.

1. Teoperuuni BitomocTi

Knomka — HaWOpocTiMH eNeKTpOMEXaHIYHUM NPHUCTPiH, IS
nepenadi eNeKTPHYHOTO CUTHATY Pi3HUM NPHCTPOSM IIUIIXOM 3aMUKaHHS
ab0 po3MUKaHHsS JBOX 1 OUTBINE KOHTakTiB. B 3ajexHOCTi Bim craHy, B
SKOMY 3aJIMIIAETHCS KHOTIKA MiCIIsl HATUCKYBAaHHA Ha Hel, BOHa OyBae ABOX
BUIIB:

- KHOTKH (TIepeMuKadi) 3 pikCOBaHUM TOJIOKEHHSIM;

- TakTOBi KHOMKH ab0 HedikcoBaHi (SKi OBEPTAIOThCA Y BUXiAHE

TTOJIOKEHHS).

Ha pucynky 4.1 300paxkenHa cxema NpaBHJIBHOTO ITiAKIFOUSHHS

KHOIIKH JI0 ITiHa IUIaTH.

+5V

10 TIOPTY BBOAY/BHUBOJY ILIATH

N S 4

R1
10k

Pucynok 4.1 — Cxema miIKIIOYCHHST KHOTIKU

Ilin mmaty Ha BXoxi moBuHeH Matu ctaH 0 a6o 1. Komu cran
«MiABiIEHUI», TOOTO HE BU3HAUEHMI, HA BXOIi OyIoyTh 30MpaTHCS pi3Hi
30BHIIIHI HABOAKHU (CTaTW4Hi, €JEKTPHUYHI, €JIEKTPOMArHiTHi), mo Oyze
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NPU3BOAUTH 10 XMOHOTO crpaioBaHHs KHOMKU. 11106 migsectu miH g0 0
a0o 1 BUKOPHCTOBYIOTH MIATATYIOYI pe3ucTopu. BoHM OyBaioTh IBOX
BHIIIB, BEPXHHOI a00 HIKHBOI MIATHKKA. BepxHi MiTKITIOYAIOTBCS OO
TUTEOCA YKUBJICHHS, a HIKHI IO MiHyca.

[Ticns migKTIOYEHHS CXEMHU MEPEeXOAMMO A0 HAMMCaHHS MpPOTpaMu.
Heo06xixHo min, 70 KOTporo Oy/e miIKITIoYaTiCs KHOMKA, iHImia i3yBaTH Ha
BXiJl 32 IOTIOMOTOF0 KOMaH[IH:

pinMode(buttonPin, INPUT); //me buttonPin — e Homep mina 0
SIKOT'O ITIIKII0OYEHA KHOIIKA

Takoxx HeoOximHO 00’SBUTH 3MIHHY B SKy OyJe 3aluCcyBaTHCS
CTaTyc KHOTIKH.

PosrisiHemMo  mpocTuil  TpWKiIan  BMHUKaHHS < Ta  BUMHKaHHS
CBITVIOAIONA 3a MOIOMOIOI0 KHOIIKH, IAKIroudeHoi go 7 mi”Ha. CxeMa
T JKITFOYEHHS 300paskeHa Ha PUCYHKY 4.2.

,——o/o—
O oboooooo 00000 O0O0
Lonan®98 &€ 5 43 18
g3
553 5 3
aaa a a a
oig 1n/0
Arduino
Analog I
- 8 1 3 5
l 00?000 000000

Pucynok 4.2 — Cxema mixitoueHHs KHomku 1o Arduino Uno

Tekct mporpamu, y SKiii 3a JIOMOMOTOK HATHCKAHHS KHOIIKH
Bi0OyBa€ThCsl BKJIFOYEHHS BOYZOBAaHOrO CBiTIOMiona Ha BuBOAI 13
BUTJISIIAE TaK:

const int buttonPin = 7; // Homep TiHa, 10 AKOTO MiAKIIOYEHA KHOIIKA

int buttonState = 0; // 3mMiHHa 17151 3aTIMCY CTaHY KHOIIKA
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void setup ()

pinMode(buttonPin, INPUT); // inimiamisaris miHa Ha BBE€IEHHS

}

void loop ()
{
buttonState = digitalRead(buttonPin);
if (buttonState == HIGH) // sxmio KHOIIKa HATUCHYTA
{
digitalWrite(13, HIGH); // BOynoBanwii CBITIOIi0/] BMHKAETHCS
}
else {
digitalWrite(13, LOW); // BOymoBaHuii CBIiTI0/110/]] BAMHKAETHCS
}
}

3. 3aBnaHHd 10 J1aGopaTOpHOI podoTH

2.1 BukonaiiTe miAKIIOYEHHS JI0 5 TIOPTY CBITIONIOAA.

2.2 IligkmodiTh 10 6 TOPTY KHOIIKY.

2.3 Hamumite mporpaMmy, mo0 NpW HATHCKaHHI KHOIKH CBITIIO
JoJ, MiIKITFOYEHUH 10 5 TmOopTy, BMUKaBCs, a BOYJIOBaHUI CBITJIOAION 1O
13 nmopty BUMHUKABCS.

3. 3micr 3BiTY

3.1. Tema Ta Meta poOOTH

3.2. Cxema eeKTpuYHa-TIPUHIMIIOBA
3.3. Kox nporpamu

3.4. BucHOBKH 3 poboTH
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JIABOPATOPHA POBOTA Ne 5
SERVO MOTOR

Meta poGoTH: O3HAHOMHUTHCH 3 OCOONUMBICTIO OymOBH Ta
pi3HOBHIAMH CEPBOJBHIYHIB, Ta OTpUMAaTH HaBHUYKH pobotu Arduino 3
CEpBOJIBUTYHAMH.

1. Teoperuuni BitomocTi

CepBonpuBia — MPUBiA 3 YIPaBIiHHAM Yepe3 HeraTUBHUHA 3BOPOTHIN
3B'AI30K, 10 JO3BOJISIE TOYHO KePyBATH IMapamerpamu pyxy. CepBonpusif 3
MOTOPOM (CEpBOJBHUTYH), MPU3HAYCHUH IS IPUBEICHHS B PyX MPUCTPOIB
KepyBaHHS Yepe3 MOBOPOT BUXiTHOTO Baly.

CiMeiicTBO CepBOJIBUTYHIB Pi3HOMaHITHE, HOTO MOXKHA PO3IMOILITATH

MarHuTos
- POTOpPHBIE
- NUHERHbIE

Ha Jekimpka rpyn (puc.5.1). Bigmiai ocobmmBocTi  00yMOBIEHi
HACTYMMHUMH (PaKTOPaMU:
- KOHCTDYKIIisl IBUTYHIB (CTAaTOp, pOTOP);
- HeoOXi/THi CUCTeMH PEeTyJIIOBaHHS;
- CHCTE€Ma 3BOPOTHOTO 3B’A3KY (HaTUHKH).
Cepeogsuratenu
C wetkamu l B5e3 weTok ]
Osurarenu Oeuratenu Oswratenu Warossle
NOCTOAHHOIC TOKa NOCTOAHHOMO TOKa NepeMEHHOIo TOKa ABUratenm
Cepsoggurarenu CHHXpOHHBIE ACHHXDOHHBIE
NOCTORHHOMO TOKa CEPBOOABUraTenu CepeoaBUraren
[+ EOESY)’(.QEMA&M NEPEMEHHCIO TOKa NEPEMEHHCID TOK2
OT MOCTOAKRKEIX c s036yxaeHvem C ynpasnexuem
MarH1wToB OT NCCTOAHKBIX NOTOKOCUENNEHNEM

poTOpa No BEXTOPY
TOKa

Pucynox 5.1 — Ornsa cepBOABUTYHIB
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Bynosa cepBonpuBoay Ais pagiokepoBaHUX MOJeNel 300paxeHa Ha
pucynky 5.2. BiH CKJIama€Thcs 3 €IEKTPOJBUTYHA, YKJIAJICHOTO B OJIUH
KOPITYC 3 PEIYKTOpPOM 1 Kepyldol eJIeKTPOHIKOI, fKa HaWJacTimie
CKJIQIa€ThCS 3 MOTEHIIIOMETpa 3BOPOTHOTO 3B’S3KYy Ta IUIATH YIPABIiHHS.
CepBOJBUTYH BUKOPHUCTOBYE TPH MPUBOIU i podoTu. [InrocoBuii puBina
JUTSL JKWBIIEHHS, 3a3Buuail 4.8B-6B, MmiHycoBuil mpuBiA Ta CHUTHAIBHHAN
npuBin. Kepyroumii curHamn mnepemae iHpOpMAIO IIOMO IOJOXKEHHS
BUXIJIHOTO Bajy. BaJ moB'si3aHMil 3 MOTCHIIIOMETPOM, SIKUH BU3HAYAE HOTO
nojoxeHHsi. KoHTponep 3riiHO oOmopy MOTEHIioMeTpa 1 3HAYCHHAM
KEepPYIOUOro CHTHAITy BU3HAYAE, B IKUH OiK MOTPiOHO 00epaTtut MoTop, 00
OTpPHMAaTH MOTPiOHA MOJIOKEHHS BUX1HOTO BaITy.

BbIXOAHOW WNWLEBOW Ban \npuso‘mue wecTepHu

Kopnyc cepsonpusoaa
Ynpaensiouian cxema

MoreHynomeTp Motop

Pucynok 5.2 — KoHCTpyKIlisi CEpBONIPHBOTY

JInis po3riisiiaHHsl MPUKIIAy KepYBaHHS MOJOKCHHSM CEPBOIIPUBOIY
3a gomomororo Arduin0 HeoOxigHa marta Ta cepsompuBia. Cxema
MIKITFOYEeHHsT 300pakeHa Ha pUCYHKY 5.3. Sk Bke OyjI0 cka3aHO BHIIE
CEPBOJIBUTYH Ma€ 3 MPHUBOJAM: KUBJICHHS, 3a3eMJICHHS, CUTHANBHUHN. J[piT
JKUBJICHHS, SIK IPABUIIO, YEPBOHMH, 1 MOBUHEH OyTH 3’€qHaHill 3 miHOM 5V
ma mrati Arduino. Jlpir 3a3emiieHHs, fAK TpaBHIO, HYOPHOTO abo
KOPUYHEBOTO KOJHOPY 1 MOBHHEH OYyTH MiAKIIOUCHHUH 10 3a3¢MJICHHS Ha
wiati Arduino. CurHanbHHUN KOHTAKT, SIK MPABUIIO, KOBTOTO, O110r0 abo
IMOMapaH4YeBOI0 KOJIBOPY, 1 IOBUHEH OYTH IIAKIIOUEHHUH 10 KOHTaKTy 9 Ha
rati Arduino.
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V3 5V Vin
Pawer

= AREF 012 fom

Arduino I Servo

3
|
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Digital Input/Output

At D4

A2

yndu Boeuy

A3

Ad o1

A5 DD

Pucynok 5.3 — Cxema miiKII04eHHs cepBoprBoay 10 Arduino
Jlns manmcaHHs mporpamu y cepefosuimi Arduino e crerianbha
6ibmoreka it pobOTH 3 cepBompuBOgOM «Servo.hy. Jlami HaBemeHO
MIPOCTHH MTPUKIIA]] IIPOTrPaMU POOOTH 3 CEPBOIPUBOIOM:

#include <Servo.h>

Servo myservo; // crBopenHst 00’ €KTa CEpBOIPHBOLY JJIsl KypYBaHHS
CEepBO; MAKCHMYM MOXHA CTBOPUTH 8 00’ €KTiB CEPBOMPUBO/IIB

intpos =0; //3minHa s 30€pEKEHHS TIOJIOKEHHS CEPBOPHBOIY
void setup()
myservo.attach(9); // mpu3HaunTi cepBO AKUIA i IKITIOYCHUI 10 9 TTiHa 10

00’€KTY CEPBOMPUBOAY

}

void loop()
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{
for(pos = 0; pos < 180; pos +=1) // pyx Bix 0 mo 180 rpamxycis
Il ¢ xpoxom B 1 rpamyc

myservo.write(pos); Il mae koMaHIy CEpBOMPHUBOLY TIEPEUTH Ha
MO3UIIiI0 ‘POS’
delay(15); I/ 3aTpumka 15mc m1st Toro 1mo6 cepBo Jocsriia
HEoOXiTHOT Mo3uIIii
}
for(pos = 180; pos>=1; pos-=1) // pyx Bix 180 10 O rpagycis
myservo.write(pos); Il nae koMaHIy CEepBONPHUBOLY TIEPEUTH Ha
MO3UIIiI0 ‘POS
delay(15); I 3aTpumka 15mc asst TOro o6 cepBo a0csria
HEOOXiTHOT Mo3uIIii
¥
¥

2. 3aBaaHHs 10 J1a00paTOPHOI podoTH

2.1 TligkmoynTH KHOMKY 1 cepBompuBix 10 twiatkd Arduino.
Harmmmcaru nporpamy, mo0 npu HaTUCKaHHI KHOIIKM CEPBOIIPUBII pyXaBcs
32 TOJUHHUKOBOI CTPUTKOI. [IpW BiJMyCKaHHI KHONKH CEPBOIPUBII
3YNUHSBCS.

2.2 Tligkmo4ynTH KHOMKY 1 cepBompuBix 10 twiatkd Arduino.
Hanwmcatu mporpamy, o0 npy HATUCKaHHI KHOITKY CEPBOIIPHBIJ] pyXaBcs
NPOTH TONWHHHUKOBOI cTpinku. [Ipw BiAIycKaHHI KHOIKH CEPBOIPHBIJI
3YIHUHSBCS.

3. 3micr 3BiTY

3.1. Tema Ta meta poboTH

3.2. Cxema eJleKTpUYHa-TIPUHLUIIOBA
3.3. Kox nporpamu

3.4. BucHOBKH 3 poboTH
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JIABOPATOPHA POBOTA Ne 6
IMPOI'PAMYBAHHSA IOTEHHIOMETPA

MeTta poboTu: O3HaHOMHTHCS 3  TPHHOWIAMH  POOOTH
MOTCHITIOMETpa, BUKOHATH ITAKIIOYCHHS ITOTEHIIIOMETpa 10 IIIaTH
Arduino ta po3pobutu nporpamy.

1. Teoperuuni BitomocTi

[loTeHiioMeTp — e 3MIHHHMN PE3UCTOP 3 PEryJLOBAaHHM OIIOPOM.
[loTeHIioMeTp BHUKOPHCTOBYIOTHCS B POOOTOTEXHIIl $K PEryISATOPH
PI3HUX MMapaMeTpiB — TYYHICTh 3BYKY, TOTY>KHOCTIi, HAIIPyTH TOIIO.

[Motenuiomerp mMae Tpu kKoHTaKTH (puc. 6.1). CepenHiii KOHTAKT He
Ha aHAJIOTOBWH BHXiA. 30BHINIHI KOHTaKTH WAYTh 1O MiHA 13 )KUBJICHHAM H
JI0 3EMJIL.

!

Pucynok 6.1 — 300pakeHHs MOTEHITIOMETpa

s netanbHOrO PO3yMiHHS POOOTH IMOTEHIIOMETPa PO3TIISTHEMO
MIPUKJIAJ] HOTO pOOOTH.

Ha pucynky 6.2 300pakeHa cxema MiIKITFOYeHHS TTOTEHIIIOMETpa JI0
wIaTh. Y IbOMY BUMAJKy MOTEHIIOMETP MiJKIIOUECHUH MK 3emiero i +5 V
noteHmiagamMu (ockinbku 1miata Arduino sxkuButhcs +5V), a JABHKOK
CHONYYEeHHH 3  KaHaJloM  aHaJIoro-udpoBoro  ImepeTBoproBava
MIKPOKOHTpoOJIepa. Y TakoMy pa3i MOKHa PEryJIOBaTH BHUXIAHY Hampyry
MOTeHIioMeTpa B Mexax Bifg 0 1o 5 V.
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Pucynok 6.2 — Cxema miKIFOUeHHs TOTEHIIIOMETpa J0 TUIaTH
Arduino

Kox nporpamu ajist poOOTH MOTEHITIOMETpa:
void setup () {
Serial.begin (9600) ;

void loop () {

int sensorValue = analogRead(A0); // oTpumyemo
MOoTOYHE BHAUEHHHA
Serial.println(sensorValue, DEC); // BuBOZMUMO

pes3ysbTaT Ha MOH1TOp
}

Ilpu imimiamizamii BCTaHOBIIOEMO NOTPIOHY LIBHIKICTH 3B'SI3KY:
Serial.begin(9600);. Mdamxi B mukiai MM TOCTIHHO 3YUTYEMO MaHi, IO
MOCTYIIAIOTh 3 TIOTEHIIiOMETpa 3a JomoMoror Meroxy analogRead().
OCKUIbKY 3HAYCHHS 3HAXOAUTUMYThCS B Jiana3oHi Big 0 qo 1023, Mmoxxemo
BUKOPHCTOBYBATH THII int Ju1st 3MiHHOT sensorValue.

Otpumanuii pe3ynbrar OyJeMO BHBOJHMTHLCS y BIKHO TOCHIJJOBHOTO
MOHITOpA B JECATKOBOMY (hOpPMATI.

2. 3aBaanus 10 1a00paTopHOi podoTH
2.1 Ilpu mOBOPOTI PYYKH IOTEHI[IOMETpPa 3MIHIOBATH SCKPaBiCTh
cBiTioniony. Cxema miKIIOYeHHS 300pakKeHa Ha PUCYHKY 6.2.
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O (UNO

Pucynok 6.2 — Cxema mifKITIO9eHHS
2.2 BuKkopuCTaTH MOTEHI[IOMETP JJIs KEPyBaHHS IOBOPOTY CEPBO.
Cxema miKIII0OYeHHs 300pakeHa Ha PUCYHKY 6.3.

— ARer D12
Arduino o1

FEET
3

Potentiometer

Al Da

Digital Input/Output

—1 a2

A3

wndu) Bofeuy
9
8

AL o1

EETETERTI

AS Do

Pucynok 6.3 — Cxema miIKITIOYCHHS
3. 3wmicr 3BiTY

3.1. Tema Ta meta poboTH

3.2. Cxema eeKTpuYHa-TIPUHIMIIOBA
3.3. Kox nporpamu

3.4. BucHoBku 3 pobotn
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JIABOPATOPHA POBOTA Ne 7
CAMY.JISILIA POBOTHA ARDUINO 3A JOMOMOT OO
WEB-IOJATKY 123D SIRCUITS

MeTta po6oTu: o3HaiioMuTHCS 3 Web-101aTKOM BipTyanbHOT iMiTartii
po6otu mnardopmu Arduino, po3poOHUTH CBilf MPOEKT 3 BUKOPUCTAHHAM
MOXKJIMBOCTEN Web-nonarka.

1. BukoHaHHH podoTH

Cepgic 123D Circuits kommanii Autodesk mae MOKITUBICTb CTBOPUTH
SNIEKTPOHHI cxeMu. BeO-momatok mae miatpumky miardopmu Arduino ta
JI03BOJISIE pelaryBaTH KO/, a TaKOX Ja€ MOMJIMBICTh Y Bi3yallbHOMY
pexxuMi OymyBaTH CXeM 1 BUKOHYBaTH IHTEPaKTUBHY iMITaIlito iX poOoTH y
peaibHOMy daci. [IpamroBaT Haj cXeMaMH MOXHA CIUIBHO 3 1HIIAMH
JIFOIEMH, BUKOPUCTOBYIOUYH 010110TEKY KOMITOHEHTIB.

st po6otu 3 cepicom 123D Circuits mepeiiaite 3a mocHIaHHIM
http://123d.circuits.io/.

[Micns npoxomkenns peectpanii B 123D Circuits Bu onuHHTECh Ha
roJIOBHIH ctopinmi (puc. 7.1). JloManHs CTOpiHKa MOKa3ye CIIMCOK CXEM,
SIKi BU CTBOPHIIH, @ TAKOX HEIOJABHO CTBOPEHI/pearoBaHi.

m 123D Circuits / Circuits Components Circuit Scribe Blog Help Shop ? l

Your projects are now here

Breadboard Circuits + Simulation Schematic + PCB Circuit Seribe Sketch + Simulation

New Breadboard Circuit New Schematic Circuit New Circuit Scribe

Circuit Scribe Editor Beta electroninks

Easily create and simulate
Circuit Scribe sketches online.

DRAN. CONDUCTIVE TRACES H

Pucynok 7.1 — I'onoBHa ctopinka 123D Circuits


http://123d.circuits.io/
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[Ilo6 crBOpHTM HOBY cxeMmy nepeinaite Ha Bkiaaky Circuit
BepXHBOro MeHro. [licis, HaTucHiTh KHOMKY "Create new circuit" na npasiit
na”eni BuOopy. [am Bam Oyme mpencTtaBleHO CTOpiHKA IS MOOYTOBH
CBOTO TIPOEKTY 3 OCHOBHUMH (DYHKIIISIMH Ta IHCTpyMEHTaMH JJIsi poOOTH 3i
CXeMOI Ta Tmporpamor. BeO-iHTepdelic mnporpamHOro 3a0e3NedeHH,
NpEeJICTABICHUI HA PUCYHKY 7.2, CKIIQIA€ThCS 3 TAKMX OCHOBHHX OJIOKIB:

1. po6ova 001aCTh CTBOPSHHS CXEMH

2. maHesb KepyBaHHS IPOEKTOM

3. meHto Bubopy BimoOpakenns cxemu (Breadbord View, Schematics
View, PCB View)

(8 123DCircuits / Circuits / The Unnamed Circuit ﬂ T & =E 8 272 3
(& m’ L H L] (2  Code Editor Components <  Start Simulation P>

Pucynok 7.2 — Tntepdeiic po3poOKu MPOEKTY CXeMU

Jns posyminas pobotu B cepenosumii 123D Circuits, pospodumo
NPOCTUH MPOEKT MHUTOTiHHS cBiTIogiofna. CTBOpIOEMO cxemy 3a
NPUKIIAJIOM SIK 300pa)keHo Ha PUCYHKY 7.3.

Krnikaemo Ha kHomky Components sika 3HaxXOAMTHCS Ha MaHEN
KEepyBaHHS TPOEKTOM NpaBopyd. Y BiKHI KOMITOHEHTIB SIK€ BiIKPHIOCS
sHaxoaumo tuiaty Arduino Uno, obupaemo ii i posmimryemo ii Ha pobouiit
noBepxHi. [lanmi obupaemo LED (cBiTmomion) i po3minyemo ii Ha Bredbord.
BinkpuBaeThcs BIKHO HaJIAIITYBaHHs MapaMeTpiB CBITIOAIOAA, € MOXKEMO
3aMat Woro iM’ss Ta Komip. Ilicias BCTaAHOBIIOEMO PE3HUCTOP 1 TAKOXK
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3amaeMo Horo mapamerpu: imM’s Ta omip 100 OM. Sk BCi KOMIIOHEHTH
BCTaHOBJICHI, 3’ €THYEMO iX.

@ 1230Circuits / Circuits / TheUnnamedCi n T 8 =& 2 9

C T = 14 2 CodeEditor Components 4  StartSimulation P>

Pucynok 7.3 — [lpuxian cxemu

Buxnmnuemo BiKHO penaryBaHHS KOAY KIIIKHYBIIM Ha KHOMKY
«Code Editor» ska 3HaXOAWTBCA MPAaBOPYY HA TMAHENI KEepyBaHHS
MPOEKTOM. Y pelaKTOp KOMIEMO KOJI:

int led = 8;

void setup() {
pinMode(led, OUTPUT);

}

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

¥
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KomminroemMo 1 3aBaHTaXyeMO KON KIIKHYBIIM Ha KHOIKY
«Apload&Run».
2. 3aBaaHHs 10 J1a00pPaTOPHOI podoTH

2.1 Po3po6ite y 123D Circuits mpoekt mepextints 10 cBITIOAIONIB.

2.2 Po3pobits y 123D Circuits Oyap-sKuii IPOEKT 3 MiIKIFOUYCHHSIM
ocmtorpada.

2.3 Po3pobite y 123D Circuits Oyap-sikuid MPOEKT 3 MiIKITIOYCHUM
MYJIBTHMETPOM.

3. 3micr 3BiTY

3.5. Tema Ta meta poboTH

3.6. Tpu cxemu MPOEKTy: KOMIIOHEHTHA, IPHHIIMIIOBA, APYKOBAHA.
3.7. Kox nporpamu

3.8. BucHoBku 3 pobotn
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