BCEPOCCHUHCKAS OJIJUMIIMAJIA IIKOJIBHUKOB
TEXHOJIOI'UA. ITPO®UIIb «POBOTOTEXHUKA»
2023-2024 yu. r. MYHUILIUIIAJIBHBIN D TAIL
7-8 KIIACCBI

IIpakTu4eckuut Typ
Heo0xoanmoe o6opynoBanme

e Arduino UNO wunu ananor — 1 mr

e KowmmbroTep ¢ ycTaHOBIEHHOM cpenoit mporpammupoBanust Arduino IDE
e Maketnas mata (170 konTakTOB M 60JsIee) — 1 T

e KHormka takToBas — 2 mr

e (Caeroauonbl — 4 it

e [lorenuuometp — lmr

e KoOMIUIEKT COeTMHUTEIBHBIX TPOBOIOB

e KOMIIJIEKT PE3UCTOPOB

3amanue

1. Heobxomumo coOparh YCTPOMCTBO, C BO3MOXKHOCTBIO KOJHMPOBAaHUSA H
OTOOpPaKEHUSI CHMBOJIOB Ha MaTpuLe 2X2.
2. CocTaBuTh NPUHIUIHAIBHYIO CXeMY COOPaHHOTO YCTPOHCTBA

mmmmmmmmmmmm
TN Mt oo~ 0200022228 AR 8RKRRRRR

mmmmmmmmmmmmmmmmmmmmmmmmmmmmm
NNNNNNNNNNNNNNNNNNNNNN

oooooooooooooooooooooooooooooo

Puc. 1. MaTtpuua cBeTo1o/10B

YCTpOUCTBO COCTOUT U3:

e YerbIpex CBETOAMOAOB, PACIIOI0KEHHBIX B BUAE 2x2, Puc.1.
e [lorenunomerpa
¢ JIByX TaKTOBBIX KHOIIOK

Onpenenenus

e CumBOJ — HAOOP CBETAIIMXCS CBETOANOI0B B MaTpulle. KomnuecTBo CHMBOJIOB
B 3ajaude — 2.

e Pexum KoIUpOBaHMS — 3aJjaHUe KOMOWHAIIMU CBETSIIMXCS M HE CBETSIIUXCS
CBETOJIMOJ0B TEKYIIEr0 CUMBOJIA



Pexum  oToOpakeHuss — OTOOpakeHHWE 3aKOJAMPOBAHHBIX  CHMBOJIOB,
MEPEKITIOYAEMBIX TTOTEHIIMOMETPOM
Tekyiuii CBETOANO]T — CBETOIMO/, MOPTAIOIIHK ¢ yacToTo 2-51'11

OyHKIUU

OnHOBpEMEHHOE Ha)KaTHE HA JIBE€ KHONKH IEPEKIIOYACT TEKYIIUHA PEXKUM:
Pesxxum komupoBanust / Pesxum otoOpaxeHus
B pexxnme xogupoBaHus:
o CBeTsaTCs CBETOAMOIBI CO 3HayeHWeM 1 Juisl TEeKyllero CUMBOJa M
MOPTaeT TEKYILIUN CBETOANO
o IloTeHIIMOMETp MEPEKIOYAeT TEKYIIMM CBETOAUOX B MaTpULEe —
BBIKPYYEHHAsI pydKa IOTEHIMOMETPA IPOTUB YACOBOU CTPEJIKH 10 yIIOpa
3a7a€T TEKYIIMM CBETOAMOJ B JIEBOM BEPXHEM Yriy. BbIKpyueHHas 10
YaCOBOW CTPEJIKE 10 yIIOpa — IPaBblii HUKHUM.
o Haxatne Ha JIeByl0O KHOINKY 3agaeT | Ui TEKyLero CBETOAMOAA,
TEKYILEro CUMBOJIA
o Haxatne Ha mpaByro KHONKy 3agaerT 0 g TEKyLIero CBETOAMOAA,
TEKYILET0 CUMBOJIA
B pexume oToOpakeHus:
o CBeTATCs CBETOAMOABI CO 3HAUEHUEM | I TEKYIIETO CUMBOJIA
o IloreHnMoOMeETp MEepeKIOYaeT TEKYIHN CUMBOJI

PexomeHaanuu mo coCTaBJAEeHNIO 3JIeKTpI/I‘leCKOI7[ CXEeMbI

1.

2.

CxeMa J0JKHA COOTBETCTBOBATh YCTPOMCTBY YYAaCTHHKA (JOJKHBI OBITH
HCITIOJIb30BAHBI BCE DJIEMEHTHI, OTOBOPEHHBIC B 3a]JaHUN )

B cxeme ucnonb3yroTcs BepHble Tpaduueckre 0003HAYCHHS JIEMEHTOB (CM.
YcnoBHbie rpadguueckue 0003HaYEHUS FJIEMEHTOB)

OyHKIMOHAIBHBIC YaCTH Ha cxeMe u3oOpaxaroTcs B Buae YI'O (Hampumep:
pe3UCTOp, KHOIKA, CBETOANO U JIp.). PEKOMEHyeMoe COOTHOIIEHUE CTOPOH
npsAMOYTOJIbHUKOB: 1:1,5; 1:2. Puc.2.

Bce coenuHeHuss MpOBOJHUKOB 0003HA4YalOTCS TOUYKOM. OTCYTCTBHE TOYKHU
TOBOPUT O TOM, YTO MPOBOJHUKH HE TIEPECEKAIOTCS

Bce coeauHeHusi BBINOJHSIOTCS TOPU3OHTAIBHBIMU W BEPTUKAJIBHBIMU
JMHUSMH, TOBOPOTHI 0 yriioM 90, mepeceueHus: MpOBOAHUKOB MO yriioM 90
Kax b1l 31eMEHT Ha TPUHUUIUAIBHON AJIEKTPUYECKON CXEME MOANUCHIBACTCS
B cooTBeTcTBUU ¢ YI'O (yciioBHOE 0003HaU€HNE M HOMUHAJ PE3UCTOPOR)

B cxeme Bce ucnoiibdyemble MOPThI KOHTposuiepa Arduino TOJDKHBI OBITH
MOAUCAHBI

Ha cxeme momxHBI OBITh yKa3aHbl HAMMEHOBAHUS KaXJA0W (yHKIIMOHATHLHOM
YaCTH yCTPOUCTBA

OYHKITMOHAIBHBIC YACTHU Y TUHUU DJICKTPUIECKOU CBS3H CIENYET «0003HAYATHY
CIUIOIIHBIMU JIMHUSIMUA OJMHAKOBOM TOJIIIUHEI.
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Puc.2 YcnoBHble rpaduueckue 0003HaYCHUS SJIEMEHTOB

Kpurepuu oueHuBanus

Kpurepun Makce
OaLITBI
[Ipousomien nepexoa B peKuM KOJUPOBAHUS OJJHOBPEMEHHBIM Ha)KaTueM | 2
JIBYX KHOIIOK — OJIMH U3 CBETOAMOJ0B MOPraeT ¢ yactotout 2-51'n
Texkymui cBETOIMO TEPEKIIYAETCS 1x9
Bo3sBpat B pesxuM 0TOOpakeHHsI OJTHOBPEMEHHBIM Ha)KaTHEM JIBYX KHOIIOK | 2
Benen BepHo cuMBo Habopa 2x8
Kon mporpammbl  onTUMU3UpOBaH (B KOJE MCIHOJIB3YIOTCS IIUKIIBL, | 2
BETBJICHUS)
UutaemocTh KoAa (HaMUME KOMMEHTapHEeB K OCHOBHBIM OJlOKaM Kona, | 2
uH(pOpMaTUBHBIE UMEHA TIEPEMEHHBIX, BBIJICJICHUE OTCTYIaMHU ITUKJIOB U T.
a.)
CocrasieHa NTpUHUMNAAIBHAS CXEMA JIEKTPUUECKUX COCTUHEHUIN 2
coOpaHHOro ycrpoiicTBa. Cxema COOTBETCTBYET pEKOMEHAALMSIM 110
COCTABJICHUIO AJIEKTPUUECKOU CXEMBI
Hroro 35




Bcepoccuiickas onmummnuana mkoabHUKOB. TexHomorus. [Ipodpuns «PoboToTexHukay
2023-2024 y4. r. MyHununanbsHbeii otan. 7-8 knaccsl. [Ipaktuueckuii Typ

Ipuioxenue 2

MeToanka TeCTUPOBAHUSA YCTPOMCTBA

H€O6XOI[I/IMO 3aKOAUpPOBAThb Ha60p CHUMBOJIOB

[Tocne 3amycka mnporpaMMbl OJHOBPEMEHHBIM HAXaTHEM [IBYX KHOIIOK
MEPEXOIUM B PEKUM KOJIUPOBAHUS — JOJHKEH 3aMOPTaTh OJMH U3 CBETOAUOIOB.
®ukcupyem ¢pakT B TabIHIlE C OAJTTaMU MPOTOKOJIa y4aCTHUKA

Bpamast pyuky noTeHupomMerpa, nmpoderaem mo BceM cBeToauoaaM. Tekyuui
JoJkeH MopraTh. Oukcupyem Oasibl

Bxiroyaem CBETOAMO/bI JIEBOM KHOIMKOM, YTOOBI MOJYYUTh MEPBBIA CHMBOJL.
HaxxumaeM OJHOBpPEMEHHO JBE€ KHOINKH 4YTOObI BEPHYThCA B PEKUM
OTOOpaKEHHUS — TEKYIIUNA CBETOJIMO/ JIOJDKEH mepectarh Mopratb. Gukcupyem
dakt B Tabmuie. [lokpyTHB pydKy NOTEHIIMOMETPA, HAXOJUM BBEIACHHBIN
cuMBOJI. DuKcUpyeM Oallibl B TaOIUIIE

BBoaum eme 1 cuMBOJI — JAOMKEH MOIYYUTCS HAOOP CUMBOJIOB. DUKCHpyEM
OayuTel B TAOIUIIE

Ha BbInonHEeHre 3a1a4n MPaKTUYECKOro Typa ydyacTHUKY aa€tcs 180 munyT. 3a
3TO BpEMSI €My MPEIOCTaBISIIOTCS 2 TONBITKA. MUHUMYM OIHY TMOIBITKY
HEe00X0aUMO caenath A0 uctedenus 150 munyT. B ciydae, ecnu ydacTHHK He
yCIEBAET cJIeNaTh MEPBYIO MOMBITKY, OH MoJiydaet 3a He€ 0 0ayuioB. Y4yacTHUK
MOKET COOOIIUTh O CBOEM JKEJAaHWHU ClIeJaTh 3a4€THYIO MOMBITKY B JHO00E
BpeMs. Eciau 1o ncredyeHne BpEeMEHM IMOATOTOBKM yYallUuMCA HE CIeal HU
OJIHOM TIOMBITKH, €My JAE€TCd BO3MOXHOCTh PEAJIM30BaTh IOMBITKY IOCIE
OKOHYaHMUSI BPEMEHU MOJArOTOBKH, MO ucTeueHuu 180 mMunyTt. B 3a4ér uupér
pe3yJbTaT Jy4llIed U3 MOMBITOK.

Kpurepun Makc
0asInl
[Ipousomien nepexo B pesKUM KOJAUPOBAHUS OJHOBPEMEHHBIM HAXKaTUEM JBYX 2
KHOTIOK — OJIMH U3 CBETOAMOJ0B MOPraeT ¢ 4acToTon 2-51'1
Texymuii CBETOIMO] NEPEKITI0YACTCs 1x9
Bo3zBpat B pexxuM 0ToOpakeHus: OJTHOBPEMEHHBIM Ha)KaTHEM JIBYX KHOTIOK 2
BBenen BepHO cuMBOJI Habopa 2x 8
Kon mporpammsl onTuMu3upoBaH (B KOJIE UCTIOIB3YIOTCSI IIUKIIBI, BETBIICHUS) 2
UnraeMocTh KojJa (HaIWMYMe KOMMEHTapWeB K OCHOBHBIM OJlokaM  Koja, | 2
nH()OPMATHBHBIE UMEHA IEPEMEHHBIX, BbIJICJICHHE OTCTYaMH IIUKJIOB U T. 1.)
CocrapneHa mpuUHIMITHATIBHAS CXeMa DJIEKTPUUECKUX COSAMHEHUN COOpaHHOTO 2
ycTpoiicTBa. CxemMa COOTBETCTBYET PEKOMEHAALMAM MO COCTABIEHHUIO 3JIEKTPUUECKOU
CXEMBI
Hroro 35
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