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KoHKypcHOe 3agaHune ana noarotoBku K HaumMoHanbHoMy YemnuoHaty « OHnopNpopu» DNEeKTPOHMUKA

3apaHue: MsroToBrneHne ©  nporpaMmupoBaHue npubopa «YHMBEpPCanbHbIN

KOHTpOINep aBTOMaTU3MPOBaAHHON CUCTEMbI BOOOCHAOXKEHNSI» .

Ha3HauyeHue n onucaHme npudopa: lopoackme XUTenu NpmBbLIKIN K TOMY, YTO BoAa B
X goma nocTtynaeT MpakTUYEeCKM MOCTOSAHHO, U AN TOro, YToObl NPUHATL Ayl Un
YMbITbCS, JOCTATOMHO OTPErynupoBaTtb TeMnepaTypy 1 HYXXHY Cuiy NoToka BoAbl. Ho
4YTO fgenatb TEM, KTO He MOXeT nonb3oBaTbCa Onaramy umMBMNM3aumMm B BuUAe
LeHTpanbHOro BOAONPOBOAA U ra3ocHabxeHnsa?
lMpenctaBneHHbIM NPOEKT YCTPOMCTBa MO3BONSET peanns3oBaTb Mogady BOAbl U3
HaKOMUTENbHbIX €MKOCTEN UMW CKBaXWH M MopAepXaHwe 3afaHHOW TemnepaTypbl B
3aBUCMMOCTM OT BUAaA nonb3oBaHus. [pn 3TOM YyCTPONCTBO SBMSIETCA YHMBEPCASbHbIM
M nNporpaMMupyemMbiM, YTO TMO3BOMSET peanu3oBaTb pasnuyHble Ccnocobbl ero
MCNOSb30BaHMUS:

- 3ab0p BOAbI M3 OBYX €MKOCTEW, B OAHOM U3 KOTOPbIX MPOU3BOAUTCA nopaepaHue

BbICOKOM TemnepaTtypbl CTOPOHHMMW YCTPOMCTBaMKU (Hanpumep, NpyU WHTErpaumm B
CUCTEeMy OTOMMEHNA 3aropogHOro Aoma);

- 3a60p BOAbI M3 OOQHOW €MKOCTU U NOLAEPKAHME B HEW 3aaHHON TeMnepaTypbl;
- aBToMaTU4yeckass cuctema nogadnm BOAbl W €€ TemnepaTtypbl B cCUCTeMax

LeHTpann3oBaHHOW nogayn Boabl («yMHbIN» CMecUTenNb);

-nT.A.
YCTPONCTBO HE MMEET MEXAHMYECKMUX SNIEMEHTOB yNpaBneHus (KHOMOK), HO CHaGXeHOo
nynbTOM AncTaHunoHHoro UMK-ynpaeBneHus n nmeeT BO3MOXHOCTb YCTaHOBKM 6Groka

B6ecnpoBogHou ceasn (GSM/GPRS, Wi-Fi nnu Bluetooth), 4to genaeT ero coBpeMeHHbIM
peLLUeHMEM 1 NMO3BONSET MHTErpMpoBaTh B CUCTEMY «YMHbIA AOM» (Hanpumep, MOXHO
npwv Bble3ge ¢ paboTbl nogaTe KOMaHAy Ha NOAOrpeB BOAbI ANSA pexnma «ayLu»).
Nmetowimiica akpaH no3sonset oTobpakaTb TEKyLLyl TemnepaTtypy, Bpems U Opyryto
MHpopmauuio, 3agaHHy0 NPU NPOrpaMMMpoBaHN KOHTPOINepa.

[lononHUTENBHO MOrYT MCMNONb30BaTbLCA 3BYKOBasi MHAMKaUMS (3ymmep) M cBeToBas
nHankaums (nporpammupyemble RGB-cBeToamoabl).

OOHUMM 13 OCHOBHbIX OCOBEHHOCTEN MNpenCcTaBEHHOro YCTPOMCTBA SIBASKOTCSA

YHUBEPCAllIbHOCTb, OOCTYyNHaaA 3JfieMeHTHas 6a3a n HM3kasa cebecTonmMocTb.

Bpems Ha BbINOJIHEHME 3a1aHUs: 3 THAA COPEBHOBAHMI.
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3amxanue.

Mopaynu 3apaHus:

1. MoHTax neyaTHoun nnatbl npnbopa.

2. Cbopka nevyaTHoOro yana npubopa.

3. Hanagka, BbisiBfieHWe W yCcTpaHeHue HeucnpaBHOCTEMN.

4. MNporpaMmmpoBaHMe KOHTPOSSiepa Ha BbIMOMHEHNE OCHOBHbIX (PyHKUMIM nprubopa.

5. MNpoeepka paboTocnocobHOCTU Nnpubopa.

Moaynb 1. MoHTax ne4yaTHoOW nnaTbl npubopa.

YcTaHOBKa KOMMOHEHTOB ocyulecTBrideTcd Ha OCHOBaHUU CI'IGLI,VIdI)VIKaLWIVI N vyepTtexa

MOHTa)XHOW MnnaThbil.

Oco6eHHOCTN YCTaHOBKM KOMMOHEHTOB YKa3blBatoTCsi B crieumndukaLmm.

OGpe3ka BbIBOOOB He OCYLUECTBMSETCA ANs BCEX BWAOB pPa3beMHbIX COeOUHEHWN,

MUKPOCXEM, perie N KHOMOK. He AonyckaeTcAd nospexgeHmne nadHoro cCoeuHeHu4.

Marika ocyLlecTBNSAETCA C UCMONb30BaHMEM UMEKOLLErocs 060pyaA0BaHMA U PACXOOHbIX
mMaTtepuanoB (KaHudonb uenbHas, kaHudonb cnupTtoBas unu dnoc tuna J1ITU-120,
npunon NMOC-61 nnn 6eccBnHUOBLIN). He gonyckaeTcs noBpexaeHne 3amMTHON MacKu

neyaTHOW NnaTtbl UK KOpnycoB yCTaHaBJIMBaeMbIX KOMIMOHEHTOB.

Mocne 3aBeplieHna MOHTaXa ne4vyaTtHoro ysna Heobxoanmo npon3BeCTn ero OTMbIBKY OT
OTNOXEHWUM KaHM(bOJ'IVI nnn cbmoca, a TakKxe rnpon3BecTu BM3yaﬂbelﬁ KOHTpPOIJ1b nanku

BbIBOAHbLIX 1 NMOBEPXHOCTHBLIX 3J1IEMEHTOB, C UCnpaBJiEHNEM BbIABJ1€HHbIX ﬂ,ereKTOB.

KOHTpomnb NpuEMKM neyaTHbIX y3noB NPON3BOANTCS MO KpUTepusiM 3 Knacca ctaHgapTa
IPC-A-610D.
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OneKTpoHHast YacTb Npudopa cocTouT n3 Tpex 6noKoB.
1. MC Unit (Tonbko B kateropun 14+)

2. ADD Unit

3. MAIN Unit

Bnok MC Unit ncnonb3yeTtca Tonbko AN Bo3pacTHon kateropun 10+ n npegcraBngaet
cobon nepexoaHyro nevaTHyo nnaty  ans YCTaHOBKM CTaHOapTHbIX
MUKPOKOHTpOMNepHbIX nnat cepmum Arduino Nano/Micro, Ha KOTOPOW pasMeLLeHbl TaKKe
AOMNONHUTENbHbIE anemMeHTbl. [1ns Bo3pacTHon kaTeropun 10+ BMeCTo gaHHoro 6roka

yctaHaBnmBaeTtcsa Arduino UNO.

Brniok ADD Unit — gononHuTtenbHas cpeaHasa 6ecnaeyHas MakeTHasa nnarta, Ha KOTopom
pa3MeLlaloTca 3fieMeHTbl MHOUKaUMK U yrpaBneHusa; npegHasHavyeHa Ansa BbiNonHeHUs

3aJaHui No NporpaMMuUpPOBaHNIO YCTPOUCTBA.

Bnok MAIN Unit — «maTepuHckaa nnata», Ha KOTOPOW pa3MeLleHbl UHTEPdENCHbIE
pasbembl, VIK-npuemHuk, agpaveBep aBuratenen, afemMeHTbl 3BYKOBOW W CBETOBOW
nugukaumn. bnok MC Unit yctaHaBnusaeTcs Ha MAIN Unit ¢ NOMOLLbIO LUTbIPEBbLIX

pa3bemoB. bnok ADD Unit nogknioyaeTcsi C NOMOLLbIO MPOBOAHbLIX COEAMHEHU.

MuTaHune ycTponcTea ocywecTBnseTcs oT 6aTapenHoro 6roka 13 4 anemMeHToB NUTaHUS

no 1,5 B nnu ot nabopaTtopHoro 6noka nuTaHus.

Knemma nutaHma yCTaHaBMMBaeTCA BXOOAHbIMU OTBEPCTUAMU B CTOPOHY p,pa|7|Bepa
ABuratens, Knemmbl ONA MOAKIOYEHUA ABuratenemn yCTaHaB/IMBAKOTCA BXOAHbIMU

OTBEPCTUAMU B COOTBETCTBYIOLLYHO CTOPOHY Kpas neyaTtHoOW NnaTbl.
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Moaynb 2. Coopka neyaTHoOro ysna npubopa.
1. NMevaTHasa nnaTa yCTPOWCTBA yCTaHABNMBAETCA Ha NACTUKOBOE OCHOBaHME Kopnyca

Ha MeTaluindyeckme ecturpaHHbie CTOWKM N 3aKpernAarTcd BUHTaMn M3 X 6 MM.

2. B cootBeTcTBYlOLME Na3bl CO CTOPOHbI BEPXHEN MOBEPXHOCTU OCHOBAHUS Kopnyca
yCTaHaBMBaKOTCA KpenneHna ansg asuratenen n sakpennsotcs BuHtamm M3 x 12 mm n

ravkamu M3.

3. B 3aKkpennéHHble KpenneHnst ycTaHaBNMBaloOTCS ABUraTenu, Banamm KHapyxu.

4. TllopgknioyeHne peuratenen k mogyno MAIN Unit npou3BoguMtCca C MNOMOLLBLO
coeauHuTenbHbIX npoBogoB. [MpoBoaa TpebyeTca Hape3aTb HeobXoAUMOW AOSIVHBI,
3a4nCTUTb N 3anyauTb. [1poBoaa NpunanBakTCs K BbiIBOAAM ABUraTenen n saawuwaroTca
TEpMOyCaf04YHOM 3NEKTPOM3ONALMOHHON Tpybkon (kembpukom). Bce yeTbipe nposoaa
Ha pacctosHun oT asuratenen go mogyns MAIN Unit Heo6xoaMMOo CKpenuTb Mexay
cobon kembpukom. [NpoBoga 0o AanbHero asuratens Nponoxute nog mogynem MAIN
Unit u ckpenutb Mexay cobon kembpmkom. CBOGOAHbIE KOHLbI NPOBOAOB OUKCUPYHOTCA

B BMHTOBLIX Krniemmax. He AonyckaeTcd npokKragaka npoBoaoB BHATAT.

5. baTapenHbin OTCeK 3aKkpennaeTcsa Ha NIaCTUKOBOM OCHOBaHUM BUHTaMn M3 X 6 MM n

rankamu M3.

6. becnaeyHas makeTHasa nnarta (moaynb ADD Unit) yctaHaBnuBaeTCsi Ha BEPXHEWN

CTOPOHE OCHOBAHUSA KOpryca Ha KIesaLmnin crion.

7. Ha HWXKHIOK CTEeHKY OCHOBaHWA KOpryca Ha Kneswmin Ccron no nepumeTpy
yCTaHaBnmBawTCa 4 pe3nHOBble HOXKA. MOHTaXHble 3NeMeHTbl He  OOSTKHbI

nepeKkpbiBaTbCA HOXKaMn ans obecnevyeHnst BO3MOXHOCTUN AEMOHTaXa.
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Moaynb 3. Hanagka, BbisiBNeHue n yctpaHeHue HeMcnpaBHOCTEWN.

MepBoe nogkntoveHne npubopa ocyulectensietca 6e3 yctaHoBku mogyns MC Unit.
MpenBapuTenbHO HEOBXOAUMO YCTAaHOBUTL 4 ranbBaHNYECKNX arieMeHTa B 6aTaperHbin
6rnok unu yctaHoBUTL Ha NnabopaTopHOM 6floKe NUTAHWA BESIMYUHY HanpskeHust 6
BonbT. Mocne BkntoveHus npubopa Ha pasbeme X8 Heo6Xo4MMO MPOKOHTPONMPOBATL
HanMyue HanpsXkeHus BenuuuHon S BomnbT. Ecnu HemcnpaBHOCTU OTCYTCTBYHOT,
OTKNMIOYUTE MUTaHWe K ycTaHoBUTb Moaynb MC Unit. JanbHenwuve TecTbl MOryT
NPOBOAUTBLCS C UCMOMb30BaHMEM NUTAIOLLEro HanpsXXeHUs Kak OT BHELUHero UCTOYHuKa
TOKa, Tak n ot USB-pasbema nepcoHanbHoOro kommnbtoTepa. B nocnegHem cnyyae
pekoMeHayeTCHa UCNoSib3oBaTb NHTEP(ENCHbIE pa3beMbl, PACNOSIOXKEHHbIE Ha 3aHEN

CTEeHKe Koprnyca.

1. BospacTtHas kateropust 10+:
Ans npoBepku pabotocnocobHocTn npubopa B KOHTponnep npubopa 3arpyxaetcsd
TectoBass nporpamma SelfTest. [NpeaBaputenbHO HeOO6XOAMMO CaMOCTOATENBbHO

onpeaenuTb U YCTaHOBUTL Tpebytowmecs bnbnmoTteku.

2. BospacTtHas kateropus 14+:
[na npoBepkn pabotocnocobHocTn npubopa HeobXoaMMO COCTaBUTb TECTOBYHO
nporpammy, AEMOHCTPUPYIOLLYIO (DYHKLMOHAI COOpaHHOrO yCTPOWCTBA M €ro MoJSIHYHO
ncnpaBHOCTb. Heob6xo4mMmo caMoCTOoSATENbHO ONpeaennTb U YCTaHOBUTL Tpebytowmecs
GubnnoTekn, a Takke ykasaTb COOTBETCTBYHOLUME CXEME MOAKIHYEHUS MUHbI MpK
NCnonb30BaHMM BUBNNOTEYHBIX PYHKLMNA.
[lonyckaeTcs MCNonb30BaHUE HECKOIbKMX OTAENbHbLIX MporpaMM Ansi 4eMOHCTpauun
paboToCNOCOBHOCTM YCTPOMUCTBA, a TakkKe LUTATHbIX N MOANMULMPOBAHHBLIX NMPUMEPOB
n3 6ubnuoTexk.
Mocne 3arpy3kn koga Heob6xoaMMO NPOBECTU NPOBEPKY PabOTOCNOCOOHOCTM BCEX Y3I10B
aBToMmarTa:

- HanM4ne 1 ypoBEHb NMUTAOLLETO HAMpPsKeHUs

- pabota nynbta 1Y

- paboTa aneMeHTOB MHOnKaLMmn

- paboTta gsuratenemn

- paboTa Opyrux anemMeHTOB YCTPOWCTBA.
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B cnyyae BbIiBNeHUA HEUCNPABHOCTU Kakoro-nmbo yana, Heobxoanmo onpeaenuTs BuA
HencnpaBHOCTU, HEUCTPABHbLIN 3NEKTPOHHbLIN KOMMOHEHT, AedeKT nevyaTHOM nnatbl Unu
navkv, W MpOM3BECTU YCTpaHeHue, cobnogaa TpeboBaHMA COOTBETCTBYHOLLMX

CTaHOapTOB.

dain nporpammbl, HeobxoamMmble GUBMOTEKM U CIPABOYHbIE NIUCTLI, B TOM YuKCIie Mo
NMOAOKMIOYEHMIO  MUCMOSMb3YyEMbIX MMUKPOCXEM, pa3MelleHbl Ha pabodem cTone

KOMMblOTEpPA.

Moaynb 4. [lporpamMmmMupoBaHMe KOHTposifiepa Ha BbINOJIHEHUE OCHOBHbIX
dbyHKUM npubopa

YyacTHUKM  BbINONHAT Habop w3 10 3agaHMM  NO  NporpaMMUpPOBaHUIO
MUKpPOKOHTposnnepa Ha nnate Arduino Uno. 3agaHna gns yyactHukoB 10+ n 14+
pasHble. C pasHbIM YPOBHEM CIOXHOCTW.

B kayecTBe AaTYMKOB Y UCMOMNHUTESTbHBIX 35IEMEHTOB MUCMNONb3YHTCA TaKTOBbIE KHOMKN,
cBeToanobl, AaTYMKM TeMnepaTypbl, BAaXHOCTU, OBUXKEHUS, OCBELLEHHOCTU U T.4.
YcTaHoBKa A4aTYMKOB, UCMOSMHUTENbHBIX 3f1IEMEHTOB OCyLlecTBNaeTca Ha 6ecnaeyvyHou
MakeTHon nnate. CoeAuHeHWe KOMMOHEHTOB MNPOM3BOAUTCA  MPOBOSOYHBIMU
nepemMblyKamMm.

MporpammupoBaHue KoHTponnepa ocywectensetcs B cpege ARDUINO IDE.

Moaynb 5. lNpoBepka paboTtocnoco6HocTM npubopa

Y4acTHUKM NPOBOANAT BbIXOAHOW KOHTPOMb Npubopa Ha cBoem paboveM mecTe.
OcyuwiecTBnsAeTca KOHTPOSb YKa3aHHbIX B TEXHWYECKOM 3aJaHun napamMeTpoB U
COOTBETCTBME anroputma paboTbl aBTOMaTa 3agaHHbIM TpeboBaHMAM.

YYacTHUKN BbIMNOMNHAOT U AEMOHCTPUPYIOT MUTOrOBOE 3agaHue Mno NporpaMmMuMpoOBaHMI0

MUKPOKOHTponepa npubopa.
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Cneundukaums
Mo3nymoHHoe Kon-
Nenn HanmeHoBaHue MopaaoK ycTaHOBKM KOMMNOHEHTa / npuMeyvaHue
obo3Ha4yeHue BO
Bnok moayna mukpokoHTponnepa (Nano unit). Tonbko 14+
1 K1 Arduino Nano/Micro 1 YcraHaBnnBaeTca Ha konodky X4
MOCTOSHHbIM SMD, ycTaHaBnMBaeTCsa Ha BEPXHUI COM NevaTHom
2 R1 peauctop 0805 1 Y — P
560 Om
nepemMeHHbIN . - .
SMD, ycTaHaBnMBaeTCs Ha BEPXHUM CIion nevYaTHON
3 R2 pesuncTop 1 S
10 kOm
NOCTORHHbIN SMD, ycTaHaBnMBaeTCsA Ha BEPXHUI CIO NevaTHoOm
4 R3 peaucTop 0805 1 4 P
nnarbl
1 kOm
WTbipeBble
5 JP1 KOHTaKTbl («nana») 1 YcTaHaBnNuBaeTCsa Ha BEPXHUIA CrOW NeYyaTHOW nnaThbl
PLS 1x2
YcTaHaBnuBalTCA Ha BEPXHUIA CIION nNeYyaTHoM
6 X1, X2 Posetka PBS 1x4 2 nnatbl. [lonyckaetca 3ameHa Ha ogHy po3eTky PBS
2x4
7 X3 PoseTka PBS 1x2 1 YcTaHaBNuBaeTCsa Ha BEPXHWUIA CrOM NeYyaTHOW nnaTtbl
Konogka ansa Arduino Nano (30 pins) unu Micro (34
8 X4 PoseTtka PBS 1x17 2 pins). YcTaHaBnNuBaeTcs Ha BEPXHUI CriOn nevyaTHOW
nnarbl
9 X5, X6 PoseTka PBS 1x6 2 YcTaHaBnMBalOTCA HA HMXKHUA CINOW NeYyaTHOoM nnaTthl
10 X7, X8 PoseTtka PBS 1x8 2 YcTaHaBNMBaOTCA Ha HUXKHUIA CIOW NeYaTHOW nnarbl
11 LED1 CeeToanon 1 SMD, ycTaHaBnuBaeTCsa Ha BEPXHUIN COWN NeYaTHON
nnarbl
Brnok Moayna mukpokoHTponnepa. Tonbko 10+
1 K1 Arduino UNO 1 yCTaHaBHMBa?TCﬂ Ha konoaku nnatbl Main unit
MHTEPdENCHBIMU pasbeMamMmn KHapy>Ku
OcHoBHoWM 6nok (Main unit). Obwun ana 10+ n 14+
Crabununsartop
1 IC1 7805DT 1 YcTtaHaBnnBaeTca Ha neyaTHyro nnarty
2 IC2 L298N 1 YcTtaHaBnuBaeTCcHa Ha nevyaTHyo nnarty
YcTaHaBsnunBaeTcs Ha BbicoTe 10 MM OT neyaTHOM
3 IC3 TSOP2238 1 nnaTol
[onyckaeTca ycTaHOBKa aHanora.
4 VD1 Ouopg WoTTkn 1 SMD, ycTaHaBnMBaeTCAa Ha nevyaTHyo nnarty
5 VD2-VD9 Ovnop 1N4004 8 SMD, ycTaHaBnnBarTCA Ha nevaTtHyo nnaTty
6 LED1, LED2 RGB-cBeTOagMOabI > YcranaBnuBatotcs Ha BbicoTe 10 MM OT nevaTHou
c o6LMM KaToaoM nnarbl
7 sp1 3ByKoManyyaTers 1 YcTraHaBnnBaeTCHa Ha NeyaTHyH nnaTy corfacHo
NoNIIPHOCTM
8 VT1 BC547 1 YCTaHaBJ'IVIBae"TCﬂ Ha BbICOTE 5-6 MM OT neyaTHoOMn
naaTtbl NyTémM (OOPMOBKM CPEeAHEro BbiBOAA
NOCTOSAHHBIN .
YcTaHaBnMBaloTCA Ha BbICOTE 2 MM OT NeYaTHOM
9 R1, R2 pes3nctop 2 —
10 kOm Y4 Bt

11
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MOCTOSAHHbIN

YcTtaHaBnuBaeTcs Ha BbicOTe 2 MM OT NeYaTHOW

10 R3 pes3nctop 1 S
4,7 kOm Va BT
MOCTOAHHBI YcTaHaBnnBarTCA Ha BbICOTE 2 MM OT neYaTHom
11 R4-R9 pesuncTop 6 —
1 kOm V4 Bt
12 C1,C3 100 mk® x 16B 2 YcTtaHaBnuBaroTcsa Ha nnaTty
13 C2. C4, C5 KoHgeHcaTtop 0,1 3 YcTtaHaBnMBaKTCs Ha BbicOTE 4 MM OT nNe4vYaTHOM
uF nnarbl
K YcTaHaBnuBaeTcs rOpU3oHTarnbHO Ha NnevYaTHoMW nnaTte
oHaeHcatop 0,1
14 Cé6 uF 1 COrnacHO MeTKaM Ha YepTexe C o6ecnequV|e|\£|
BO3YLLHOro 3a3opa Mexay Kopnycom un nnaTown
15 X1-X3 Knemma 3 YcTaHaBsnuBaloTCa Ha nnaTty
16 X4, X7 PoseTka PBS 1x3 2 YcraHaBnuBarTCcsa Ha nnaTty
17 X6 PoseTka PBS 1x4 1 YcTaHaBnuBaeTca Ha nnaTty
LTbIpeBble
18 X5, X8, X9 KOHTaKThI 3 YcTtaHaBnuearoTca Ha nnaTty
PLS 1x2
LTbIpeBble
19 X10, X11 KOHTaKTbI 2 YcTtaHaBnuearoTca Ha nnaTty
PLS 1x6
LTbIpeBble
20 X12, X13 KOHTaKTbI 2 YcTaHaBnuBatoTca Ha nnarty
PLS 1x8
21 s1 KHonka BKkroyeHus 1 Mo3numoHnpyeTCcst CornacHo MeTkam Ha koprnyce u
nntaHms KAN1211 yepTexe
29 S0 TaKToBas KHOMKA 1 YcTtaHaBnuBaeTcs ¢ obecrneyeHnem BO3/yLUHOTO
3a30pa Mexay Kopnycom v nnatomn
BHeluHMe ycTpoucTBa
[atumk
1 Temnepartypbl 1
DS18B20
repMeTUYHbIN
2 UK nynbT 1
[Buratenb
3 NOCTOSAHHOIO TOKa 2
12 mm 3-6B
4 LED Marpuna 1
8x8 - i2c
Ha6op mpoBooB
5 «ITama — L
ITamay, «Ilana-
Mamay
6 doTopesncTop 2
7 Peauctopsbi 10k, Mo
20k 2
8 TakToBasi KHOMka 2
9 BatapenHbi 6nok 1
10 CpeaHsis makeTHas 1
nnaTa
11 CTtolikn 5
LECTUrPaHHbIe
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KoHKypcHOe 3agaHune ana noarotoBku K HaumMoHanbHoMy YemnuoHaty « OHnopNpopu» DNEeKTPOHMUKA

[1ns ocHOBHOM NnaThl (4epe3 CTOMKK) + Ang
12 BuHTbI, ranku GaTtapeliHoro 6rnoka + BMHT 12 MM ANMHOW 1 ranka
Ana Kkpenexa gsuratenen. Bcé — 2,5-3 mm

CoeguHuTENbHbIE
nposoga ans
nabopaTopHOro
Onoka nuTaHmsa

13
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KoHKypcHOe 3agaHune ana noarotoBku K HaumMoHanbHoMy YemnuoHaty « OHnopNpopu» DNEeKTPOHMUKA

3apaHus. Bo3pacTtHasa kateropua 10+

1.

Heobxooumo onpenenuts Mo cxeme cooTBeTcTBMEe LBeToB RGB cBeToaModoB U
COCTaBUTb NpPOrpaMMy, peanuayoLlyro noodepeaHoe BKMYEHUE 3eNeHbIX U KpacHbIX
LuBeToB 060MX CBETOAMOAOB C UHTEPBArioM B 2 cekyHAbl (ABa 3eNeHblX — ABa KPacHbIX

— [Ba 3eneHbIX — U Tak ganee).
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KoHKypcHOe 3agaHune ana noarotoBku K HaumMoHanbHoMy YemnuoHaty « OHnopNpopu» DNEeKTPOHMUKA

3apaHus. Bo3pacTtHasa kateropusa 10+

2.

HeobxoamMmo cocTaBuTb MporpamMMy npocTenlero ceetodopa, ucrnonb3ys asa RGB

cBeToanoa, peanuayoLLylo cneayroLwmmn anroputMm:

- 3aropaeTcs 3eneHbi uBeT Ha LED1 u kpacHbI Ha LED2;

- Yepes Tpu cekyHabl uBeT 060X CBETOAMOAOB MEHAETCS Ha XenTbIi;

- Yepes CekyHAy BKNoYaeTcs KpacHbin uBeT Ha LED1 v 3eneHbin Ha LEDZ;

- Yepe3 Tpu CeKyHObl CHOBa BKMOYAETCs XENTbi LBET Ha oboux cBeToauodax, U

nporpamMmma noBTopsieTcs.
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KoHKypcHOe 3agaHune ana noarotoBku K HaumMoHanbHoMy YemnuoHaty « OHnopNpopu» DNEeKTPOHMUKA

3apaHus. Bo3pacTtHasa kateropusa 10+
3.

MoakntounTte potopesuncTop. CocTaBbTe NPOrpaMmy, CoOrfiacHO KOTOPOW SIPKOCTb CUHEro
cBeyeHusi ceeToamona LED2 3aBMCUT OT CTEMNEHW OCBELLEHHOCTN hoTope3ncTopa: Yem
Bonblue 3aTeMHeH hOTOPE3UCTOP, TEM sipye ropuT ceeToamos. Jltobas ocBeLLEeHHOCTb
Ha MOMEHT 3arnycka nporpaMMbl JOMKHa NMPUHMMATBLCS 3a AOCTATOMHYK U CBETOAMOA

He OOJKEH ropeTb.
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KoHKypcHOe 3agaHune ana noarotoBku K HaumMoHanbHoMy YemnuoHaty « OHnopNpopu» DNEeKTPOHMUKA

3apaHus. Bo3pacTtHasa kateropusa 10+

4.

CocTtaBbTe nporpammy 3axuraHus crnydamHoro RGB ceetogmnoga crnyyYyarHbiM LBETOM
n3 6asoson Tabnuubl RGB (B nopsgke: CWHWA, 3eneHbln, ronyboun, KpacHbIn,

droneToBbIN, XenTbi, 6enbiin). IHTepBan cMeHbl — 2 pa3a B CEKyHAY.
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KoHKypcHOe 3agaHune ana noarotoBku K HaumMoHanbHoMy YemnuoHaty « OHnopNpopu» DNEeKTPOHMUKA

3apaHus. Bo3pacTtHasa kateropusa 10+
5.

Mooknounte TemnepaTypHbii gaTynk. CocTaBbTe MporpaMMy, peanuayoLLyo

cnegyoLwmn anropuTm:

- Tekywasi TemnepaTtypa MNpUHUMAETCs KakK «XOMOA4HO» W ropuT cuHuin useT RGB

ceetogmona LED1,;

- Npn nocreneHHomMm HarpeBe CTaHOBUTCA Tensno (BMeCTO CUHEero uBeTa 3aropaetcA

3ereHbln), a 3aTeM U1 XapKo (LUBET CBeYeHNs cBeToamoda — KpacHbIN);

- npu AanbHENLWeM OCTbIBaHMM AaTyMKa COCTOsSIHME «KaApPKOo» CMeHAeTCA Ha «Tenmno», a

3aTeM N Ha «XOoJ1IogHO».

18



KoHKypcHOe 3agaHune ana noarotoBku K HaumMoHanbHoMy YemnuoHaty « OHnopNpopu» DNEeKTPOHMUKA

3apaHus. Bo3pacTtHasa kateropua 10+
6.

Heobxoanmo coctaBuTb nporpamMmmMy, ncnosnb3ya nynbt AUCTaHUMOHHOIO ynpasJfi€eHUA,

peanuayoLLyo CreayoLmnin anropuTMm:
- MPU HaXXaTuUK Ha KHOMKY «1» BKMoYaeTcs NeBblii ABUraTenb, He3aBUCUMO OT MPaBOro;
- MPU HAXXaTUW Ha KHOMKY «2» BKMOYaeTcs Npasblii ABUraTenb, He3aBMCUMO OT N1eBOro;

- NP HaXXaTun Ha KHOMKY «0» gBuraTenu BbIKIIOYaKOTCA.
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KoHKypcHOe 3agaHne ansa nogrotoBkM K HaunmoHanbHomy yemnuoHaTty «FOHmoplpodu» DNEeKTPOHMKA

3apaHus. Bo3pacTtHasa kateropusa 10+

7.

MoakntounTe ceeToanoaHyto matpuuy 8x8 k pasbeMy X6 cornacHo datasheet. Heobxogumo
COCTaBUTb NPOrpaMmmy, BbIBOASLLYI CMaNMK:
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KoHKypcHOe 3agaHne ansa nogrotoBkM K HaunmoHanbHomy yemnuoHaTty «FOHmoplpodu» DNEeKTPOHMKA

3apaHus. Bo3pacTtHasa kateropua 10+

8.

Mcnonb3aya ceeToamoaHyto Matpuly 1 nynbT Y, coctaBbTe NporpaMmmy, KoTopas
onpeaenseT HaxaTyto LMdpoByto KHOMKY (0T 0 Ao 8) 1 3acBeuymBaeT COOTBETCTBYHOLLEE
KONMYECTBO CTPOK MaTpuLbl, HaunHas ceepxy (0 — He ropuUT HM oaHa CTpOkKa, 8 — ropAT Bce).
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KoHKypcHOe 3agaHne ansa nogrotoBkM K HaunmoHanbHomy yemnuoHaTty «FOHmoplpodu» DNEeKTPOHMKA

3apaHus. Bo3pacTtHasa kateropusa 10+

9.

Ncnonb3aya dhoTopesncTop 1 TemnepaTypHbIi AaT4uK, COCTaBbTe NPOrpamMmmy, BbIBOASLLYHO
MX 3HAYEHUSsI Ha CBETOAMOAHYI0 MaTpULly B BUAE CTONGLIOB OTHOCUTENBHO HIDKHEN rpaHu.
[lnsa ocBeLeHHOCT OTBOANUTCS TPM NEBbIX CTONGLa MaTpuLbl, ANa TemnepaTypbl — Tpu
npaBbIX. TeKylMe 0CBeLLEeHHOCTb U TeMNepaTypa COOTBETCTBYIOT MUHUMATbHOW MHAMKALMN
(CBETATCA TONBbKO HUXHUE pAabl COOTBETCTBYIOLLMX CTONGLOB):
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KoHKypcHOe 3agaHune ana noarotoBku K HaumMoHanbHoMy YemnuoHaty « OHnopNpopu» DNEeKTPOHMUKA

3apaHus. Bo3pacTtHasa kateropusa 10+

10.

C nomolLLblo CBETOBOW 1 3BYKOBOW MHOUKALMWN peanuayinTe crneLcurHanbl MalivH Nosimumm n
ckopor nomowu. C nomoLubto NynbTa 1Y peanuayinte ynpasneHve aBUraTensiMn: Haxxatme u
yAepXXaHne KHOMKW |<< 3acTaBnisieT BpallaTbCA NeBbl ABUraTesib, HaxaTne u yaepxaHue
KHOMKW >>| 3acTaBnseT BpallaTbCs NpaBbii ABUraTesb, HaxaTue 1 yaepxaHue niodon
KpaCHOW KHOMKW 3acTaBnsieT BpalwlaTtbes oba asuratens. OTnyckaHne KHOMOK NPUBOAUT K
MOMEHTarIbHOW OCTaHOBKE ABUraTternen.
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KoHKypcHOe 3agaHune ana noarotoBku K HaumMoHanbHoMy YemnuoHaty « OHnopNpopu» DNEeKTPOHMUKA

3apaHus. Bo3pacTtHasa kateropua 14+
1.

Heobxoanmo onpenenuTtb No cxeme cootBeTcTBue LBeToB RGB cBeToanMoaoB nNMHaM
MUKPOKOHTpOMepa U COCTaBUTb MporpaMmmy, NOCTOSHHO pPeanu3yoLllytd CUHXPOHHOE
(T.e. ogHOBpPEMEHHO Ha oboux cBeTogmoaax) nepeknoyeHne Bcex 0a3oBbIX LBETOB

Tabnuubl RGB (cuHui, 3eneHbin, ronybon u T.4.).
2.

Heobxoammo coctaBuTb NporpaMMy cBeTodpopa Ans nepekpecTka, ncrnonb3ys gsa RGB

cBeToaMoAa, No cneayrLmMM napameTpam:
- B T@YEHUNE MATU CEKYHA ropsT 3eMeHblid LBET Ha OOHOM W KpacHbI Ha OPYroMm;

- B Te4eHne Tpex cekyHa rnocsie KpacHoro noCtoAHHO ropuT, a nocrie 3efieHoro mmraeTt

(oavH pa3 B cekyHAyY) XenTbin LuBeT.

3.

Mookntounte TemnepaTypHbii  gaTynk. CocTaBbTe MporpaMMy, peanuayoLLyo

cnegyoLwmn anropuTm:

- TeKywasi Temnepartypa NPUHUMAETCHa KaK «XONoAHo» Wn roput cuHun uset RGB
ceetoanoga LED2 (nuH BLUE?2);

- IPY NOCTENEHHOM Harpese CTaHOBUTCS BCE «Tensiee» n cuHun ueet LED2 nocteneHHO

npespallaeTcs B KpacHbii LED1 (nvH RED1);

- YMUCTO KpacHoe cBeyeHne LED1 curHannampyeTt 0 COCTOSIHUM «KapKo» (COOTBETCTBYET

TeMrneparype KoOXXun 4erioBeka urn ero )J,blxaHI/IFI);

- Npy ganbHenLWweM OCTbiBaHUM daTyvKa LUBET MMaBHO MeHseTcHa ¢ KpacHoro LED1 Ha
cnHum LED2.

24



KoHKypcHOe 3agaHune ana noarotoBku K HaumMoHanbHoMy YemnuoHaty « OHnopNpopu» DNEeKTPOHMUKA

4.

Mookntounte (bOTOpGSI/ICTOp. CocTtaBbTe nporpamMmmMy, BbiBOOALLYHO B MOHUTOP nopTa

BEJNIMYNHY OTKITOHEHNA OCBELLEHHOCTU OT Ha4yarnbHoOM B npoueHTax.

OcBeLLeHHOCTb HA MOMEHT 3anycka nporpamMmbl npu BbIKINKOYEHHOM UCTOYHUKE CBETa

(HacTonbHasa namna) NPUHUMAETCS 3a HayarbHYHO.
dopmar BbIBOAA:

- Npn yMeHbLeHnn oceelleHHocTn: «d NN» («d» - cumon (oT aHrn. Dark), NN — ymcno

B npoueHTax.
- NMpn yBeJNIM4eHnn ocBeLleHHOCTU: «L NN»

BennunHa n3ameHeHus npu 3atemHeHun — ot 1 (coBcem cnabo 3atemuHunu) go 99

(NOMHOCTbLIO 3aKpPbINM POTOPE3UCTOP OT CBETa) NPOLIEHTOB.

BennunHa usmeHeHus npu oceeweHun — oT 1 (coBcem cnabo ocseTtunv) go 99
(HeobxoaMmMo cammm onpeaenuTb MakCUMarnbHYK OCBELLEHHOCTb B 3aBUCMMOCTWU OT

MCMonb3yeMon Nnamnbl) NPOLEHTOB.

5.

HeobxoamMmo coctaBuTb Nporpammy, UCnonb3ys nynbT AUCTAHLMOHHOIO yrnpaBreHus,

peanu3yloLLyo crieayoLwmin anropuTMm:
- U3Ha4YanbHO ABuUraTenu He paboTatoT, ropsaT KpacHble uBeTa RGB cBeToanonos;

- NPV MOOYEepPeaHOM HaXaTuMM Ha KHOMKY «1» BKMOYAETCS M BbIKNOYAETCH NeEBbIN
ABuraTtenb W, COOTBETCTBEHHO, 3eneHbl («ABuUraTesnb BKMKOYEH») UMW KpacHbIN LBeT

J1eBOro ceetoanoaa;

- NPV MOOYEepPeaHOM HaXaTuM Ha KHOMKY «2» BKMKOYAETCA W BbIKNOYAeTCs MnpaBbli
ABUraTenb W, COOTBETCTBEHHO, 3€MeHbl («OBUratenb BKIHOYEH») MU KpacHbIA LBeT

npaBoro ceetoanoaa,

- MPU HaXXaTun Ha KHOMKY «0» gBuratenu BbIKIOYaOTCA, ropAT KpacHbl€ uBeTa.
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KoHKypcHOe 3agaHne ansa nogrotoBkM K HaunmoHanbHomy yemnuoHaTty «FOHmoplpodu» DNEeKTPOHMKA

6.

MoakntoumTe ceeToamoaHyo maTpuuy 8x8 k pasbemy X6 cornacHo datasheet. Heobxoanmo
COCTaBUTb NPOrpamMmmy, BbIBOAALLYIO OANH N3 CMannnMKoB (yNblbatowmncs, HeNTpanbHbIn,

FPYCTHbIN) B 3aBUCUMOCTM OT TEKYLLEN OCBELLEHHOCTUN (COOTBETCTBEHHO CBETIO0, MACMYPHO 1
TemHo). Npumep cmannuka:

7.

Mcnonb3ys doTopesncTop 1 TeMnepaTypHbIN AaTYMK, COCTaBbTE NPOrpaMMy, BbIBOASILLYHO
NX 3HAYEHUS1 HA CBETOANOOHYI0 MaTpuULy B BUAE CTONOLIOB OTHOCUTENbHO HUXKHEW FpaHu.
[ns ocBeLeHHOCTM 0TBOAMTCS TPU NEBbIX cTonbua MaTpuubl, AnsS TeMnepaTypbl — TpK

npaBbix. TeKyLMe OCBELLEHHOCTb U TeMNepaTypa COOTBETCTBYOT MUHMMANbHOM MHOVKALMM
(cBETATCA TONBbKO HUXHME pSAabl COOTBETCTBYIOLMX CTONOLOB):

Mpw NpeBbILLEHNN HEKOTOPbIX CAMOCTOSATENBHO BblIGpaHHbLIX 3HAaYEHUI (YCNOBHO «OYEHb

SIPKO» U «OYEHb FOPSY0») COOTBETCTBYIOLLNE BEPXHUE PAabl AOMMKHBI MUraTb C YacTOTON 2
pasa B CekyHay.
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KoHKypcHOe 3agaHune ana noarotoBku K HaumMoHanbHoMy YemnuoHaty « OHnopNpopu» DNEeKTPOHMUKA

8.

Heobxoanmo coctaBuTb nporpamMmmy, UCnonb3yd nynbT ANCTAHLUNOHHOIO yrpaBJieHNA U

TemnepaTypHbI 4aT4MK, peanuayroLLyo CreayoLni anropuTm:

Mocne 3anycka nporpamMmbl Ha MHAMKATOpe oOTobpakaeTcs HadvanbHas (Tekywas)
TemnepaTtypa, ceetoguoabl He ropaT. C nynbta Y Heobxoammo BBeCTU Tpebyemyto
TemnepaTypy - ABYX3Ha4yHoe 4mucro B mHTepsane 25-30 rpagycosB (Ha 4-5 rpagycos
Gonblie, YeM HavanbHasa TemnepaTypa). BBegeHHoe 3HavyeHne OOMKHO OToGpaxaTbCs
Ha uWHOWKaTope OAHOBPEMEHHO C Tekywen. [locne HaxaTua Ha KHOMKy «play»
Ha4YMHaeTCsa HarpeB, 4YTO [OO/MPKHO COMPOBOXOATbCHA 3aropaHneM KpacHoro LBeTa
ceetoanona LEDL. Mpwn HarpeBaHun gatymka (MOXHO MCMONb30BaTb TEMNSIO Nammbl Un
CBOEro Tena/gbixaHusl) Tekylasa TemnepaTypa AOoShMKHa oTobpaxaTbCA HenpepbiBHO.
Mpn pocTwxeHUn 3agjaHHOW TemnepaTypbl BMECTO KpacHOro LBeTa BKYaeTcs

3eNeHbIn.

B panbHewwem, nNpy OCTbiBaHWM AaTyvka NPOAOSKAET ropeTb 3eneHblii LUBET, U npu
OOCTWXKEHMM HavanbHOW TemnepaTtypbl CBETOAMOL MOJIHOCTbIO  BbIKNOYaeTCs,
nporpaMmMa nepexoauT B PEeXUM OXuAaHus BBOAA HOBOW TemnepaTtypbl U HaxaTus

KHOMKK «play».
9.

CocTtaBbTe nporpammy, BbiBOASALWYIO B Buae Oeryuien CTPOKM Ha CBETOAMOOHOW
MaTpuue Unu TekyLy TemnepaTypy (C ykasaHMeM rpagycos, Hanpumep «27°Cx») unum
TEKyLLYH OCBeLeHHOCTb (B MpoueHTax, Hanpumep «54%»). Bbibop npoussoguTtcs
Ha)kaTMeM Ha KHoMky «1» unn «2» nyneta QY. NMpn nepeknioyeHun otobparkaemon

BEJNIMYMHbI JOJKEH pa3faBaTbCsl KOPOTKUIA 3BYKOBOW CUrHar.

10.

Peannsynte nporpammy nagawowmx kanenb. Yncrno ogHOBpPEMEHHO OTOobpakaembix
Kanenb NOCTOAHHO M MEHSETCHA TOMbKO MPU HaXaTuM KHOMOK «-» U «+» nynbTa [Y B
nHTepsarne ot 3 oo 10. [1BmxkeHne kanenb cBepxy BHU3. [1pn JOCTUXKEHUU HUXKHETO Kpast
nosiBnsieTcs Hoeasi Kanns. o3numst HOBOW Kanin B BEPXHEN CTPOKE MaTpuLbl JOSHKHA

ObITb cny4YanHon. Kannun He gOMmKHbI NnagaTth B OOMH psa.

Mpu cTapTe nporpammbl YACINO NajaloLmxX Kanenb paBHo 5.

27



KoHKypcHOe 3agaHune ana noarotoBku K HaumMoHanbHoMy YemnuoHaty « OHnopNpopu» DNEeKTPOHMUKA

3apaHue Ha pa3paboTKy nporpamMmMHoro obecne4vyeHuss pans  npubopa
«YHuBepcanbHbIN KOHTPOSSIEp aBTOMaTU3MPOBAHHOW CUCTEMbI BOAOCHA0GXEeHUA»

(Bo3pacTHas kaTeropus 14+)

OAns  peweHWss MOCTaBMEHHOM 3adayM  yvacTHMKaM  HeobXOAMMO  U3Yy4uuTb
3MNEKTPUYECKYID NPUHUMNMAnNbHYIO cxemy npubopa, onpeaenuTb UCMONb3yemble

BbIBOAbl MUKPOKOHTPOIIEPA (I'II/IHbI) N UX TUNbI.

[lonyckaeTca uMCMonb3oBaTb TEXHUYECKYIO [OOKYMeHTauuio U 6ubnuotekn, Kak
BCTpoeHHble B Arduino IDE, Tak u npeasioXeHHble opraHusatopamMu, a Takke
BCTpOeHHoM cuctemon nomowm (help). Wcnomnb3oBaHve npounx 6ubnuoTtek u

CnpaBOYHONM OOKYMEHTaLUMM He OoMnycKaeTcs.

Pa3peUJaeTCF| MCrosnb30BaTb KOO TMpUMepOoB, a TakKXe KOO MnporpaMm BTOPOro AHA

YyemMnmoHarta.

OnucaHue 3agaHusa n cpyHKUMoHana npubopa

Mpn paspaboTke nporpammHoro obecneveHnsa Heobxoammo obecneunTb crnegyoLlme

pexumbl paboTbl npudopa:

1. 3abop BOAbl MPOWM3BOAMTCA W3 ABYX EMKOCTEeN («XonoaHasi» U «ropsiyasi») u

npon3BoanTCAa X cMewmBaHmne oo 3aJaHHoOM TeMmnepartypbl

2. 3abop BOAbl MPOM3BOAUTCS TOMBKO W3 OOHOM E€MKOCTU («XOosfiogHasa» Boga) u

TpebyeTca eé HarpeB 00 3a4aHHON TeMnepaTtypsbl

3. py4HOM pexum nogayv Boapl.

[ns aToro Heob6xoaumo:

1. peanu3oBaTb MEPEKMOYEHNE PEXUMOB C MOMolb nynbTa Y u coxpaHeHue

Tekywero pexunma 8 EEPROM MukpokoHTponnepa.

2. peann3oBaTb COOTBeTCTByPOU_l,I/IIZ KaXXOOMY pexnmy C*)yHKLI,I/IOHaJ'I, OMUCAaHHbIN HUXE.

BasoBoe onucaHue paboTbl npubopa (Hayano paboTbl)
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KoHKypcHOe 3agaHune ana noarotoBku K HaumMoHanbHoMy YemnuoHaty « OHnopNpopu» DNEeKTPOHMUKA

1. Mpun BknoyeHMn npmbopa Ha CBETOAMOLHOM MaTpuue B TeYeHUEe NATU CEeKyHn

BeryLen CTPOKON HECKONBbKO pa3 BbIBOAUTCSA HAANUCH «initialization» (MHMUmnanmsaums).

2. OnpepgensieTcs M BbIBOAUTCA B TEYEHUM [OBYX CEKyHO TeKylllee 3HavyeHue

TemnepaTypHOro gaT4yuka.

3. 3atem Ha OBe CeKyHObl BbIBOAUTCS WMHAOPMaUUs O TEKyLLEM COXPaHEHHOM B
EEPROM pexnme. 3T0 He06X0aMMO peann3oBaTh BbIBOAOM B LIEHTPE MaTpULbl OAHOMO

N3 Tpex CUMBOJIOB:

«1» - pexxum 3abopa BoAbl U3 OQHON EMKOCTU U €€ Harpes

«2» - pexuMm 3abopa Boabl U3 ABYX EMKOCTEN U €€ CMeLLuMBaHne
«M» - pyyHas (HeaBTOMaTMyecKasi) nogaya Bogbl.

4. Mocne aTtoro otobpaxkaeTcsi NepBMYHas MHOpMaLUMs TEKYLLErO pexuma 1 npmubop

nepexognt K oXXmaaHMo KOMaHA4.
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KoHKypcHOe 3agaHune ana noarotoBku K HaumMoHanbHoMy YemnuoHaty « OHnopNpopu» DNEeKTPOHMUKA

Pexum «1» (oagHa eMKOCTb)
Ncnonb3yemble aneMeHTbl NHONKaLnn:

1. CBeTtoamon LED1: «3eneHblny - BKNOYEHa nogaya BoAbl, «KPacHbINy» - nogada BoAabl

BbIKITHO4YEHa.

2. Ceetoavon LED2: «3eneHblit» - TemnepaTypa BoAbl COOTBETCTBYET 3adaHHOM,
«KpacHbIN» - TemnepaTtypa BoAbl TeNnee 3agaHHoN 6ornee YeM Ha 2 rpagyca, «CUHUIAY

- TemnepaTtypa BoAbl XonogHen 3agaHHon 6onee 4yem Ha 2 rpagyca.

3. CeetogmogHas maTpuua: uudpoBoe oOTobpakeHue TeKyllen YCTaHOBMBLLEWCH
Temnepatypbl, MO0 «CTperika BHU3y», eCriv nogadva BoAbl BKNOYEHa U OHa OCTbIBaeT 40
3afjaHHOWN (O4HOBPEMEHHO ropuT KpacHbiM LED2) nnbo «cTpernka BBepx», €Cnu nogaya

BOAbI BKMOYEHA M OHa HarpeBaeTcs 40 3afaHHON (OQHOBPEMEHHO ropuUT cUHUM LED?2).

Mpn BXxoae B oXXngaHue cMeHbl pexnma (bbina HaxaTa kHomnka « CH» Ha nynbTe [1Y) Ha

oTobpaxaeTtcs cumeon «E» (Enter).

4. lMNpaBbln (ganbHUI OT MNevaTHbIX NnaT) ABUraTenb BpallaeTcs BO Bpemsi nogayu
BoAbl. JleBbI ABuratenb He UCMONb3yeTcs (B pearibHbIX YCIOBUSAX 3aMEHSeTCs Ha

HarpeBaTesibHbIN 3NIEMEHT).
Ncnonb3yemoe ynpaBneHue:

1. ®oTOPE3NUCTOP UCMOMB3YETCA B KA4eCTBe JaTymKa NPUCYTCTBUS — NPU NOOHECEHUN K
HeMy pyK BKIoMaeTcs nogada BoOAbl, ecrnv eé Temnepartypa oTnmyaeTcs oT 3aaHHON
He Gonee 4yeM Ha NATb rpagycoB B MOy CTOPOHY, B MPOTUBHOM Crlydae BKMOYaeTCs
HarpeB WNN OXuAaHWe OCTbIBaHMS, C NOCMNedylLUM BKIIOYEHMEM BOAbl Npu
OOCTMXKEHUN 3agaHHOW TemnepaTtypbl. YOpaB pyku, nogadya Boabl M €€ Harpes

npekpaLlalTcs.

2. NynbT Y ncnonb3dyeTcst Ans MU3MEHeHUst TeMnepaTypbl 1 NEPEKNIOYEHNS PEXNMOB.
KHOMKM «+» N «-» yBENUUMBAIOT UM YMEHbLUAKT TemnepaTtypy Ha 1 rpagyc. KHonka
«CH» oTkntovaeT n 6roknpyeT nogady M HarpeB BOAbl, OTKMOYAET BCO MHAMKALMIO U
nepesoauT Npubop B oxmaaHue BBoaa Tpebyemoro pexmnma (HaxaTusi KHOMOK «1», «2»

nnmn «3»).

Heobxoanmo npegycmoTpeTb OYHKUMIO 3almnTbl OT apebesra, conpoBoxaeHue dakra
HaXkaTnsa KOPOTKMM 3BYKOBbLIM CUrHanoMm, a Takke perynvpoBaHue TemnepaTtypbl BOAbI

TOJ1IbKO B pa3yMHbIX npenenax.
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lMpn nameHeHun Temnepatypbl ¢ nynbTa Y nogada BoAbl He nNpekpallaeTcs, HO
NpYHUMaoTCa Mepbl NMMBO Mo HarpeBy, NMMBO MO OCTbIBAHMIO BOAbI, C COOTBETCTBYIOLLEN

MHOMKaLNER.

Pexum «2» (oBe eMKOCTH)
Ncnonb3yemble aneMeHTbl MHONKaLUnm:

1. Ceetoguoa LED1: oTBeyaeT 3a eMKOCTb C XOSI0QHOM BOAOW, NOCTOSIHHOE CBEYEHUE
Kakoro-nnbo uBeTa COOTBETCTBYET OTKMOYEHHOW Mnojadve BOAbl U3 3TOW E€MKOCTMW,
MuratoLlee (3 pasa B CekyHAy) — BKINOYEHHON Nofaye. «3eneHbiny - Temnepatypa Boabl
Ha BbIXO4E COOTBETCTBYET 3a4aHHOW, «KpacHbIM» - TemnepaTypa BOAbl Tennee
3agaHHon Bboree YeM Ha 2 rpagyca, «KCUHUY - TeMnepaTtypa BoAbl XONoAHen 3agaHHOM

bornee yem Ha 2 rpagyca.

2. Ceetoanon LED2: oTBevaeT 3a €MKOCTb C ropsavent BOAOW, NOCTOSHHOE CBEYEeHUne
Kakoro-nnbo uBeTa COOTBETCTBYET OTKIIHOYEHHOW nofade BoAbl, Murawwee (3 pasa B
CEKyHOy) — BKIHOYEHHOM nogaye. «3eneHbli» - TemnepaTtypa BoAbl COOTBETCTBYET
3aaHHON, «KpacCHbINY - TeMnepaTypa Boabl Tennee 3agaHHon bonee 4yem Ha 2 rpagyca,

«CUMHUIY - TeMnepaTypa BoAbl XOnogHen 3agaHHon bonee Yem Ha 2 rpagyca.

Takum obpasom, uBeToBasa cocTtasnstowas ceetoanonos LED1 n LED2 oguHakoBas
(3aBMCUT OT TemnepaTypbl BOAbl Ha BbIXOAE), HO pasnMyaeTcd BWUL CBEYeHUs

(NOCTOSIHHOE MK MuratoLlee).

3. CsetoguogHaa maTpuua: uudpoBoe OTOOpaXkeHue Tekylen YCTaHOBUBLLEWNCS
TemnepaTypbl, MO0 «CTperka BHU3», eCcrnn nogava BoAbl BKNOYEHa 1 OHa OCTbIBaET A0
3afaHHON (O4HOBPEMEHHO ropuT KpacHbiM LED2) nnbo «cTpernka BBepx», €eCnuv nogaya

BOAbl BKIOYEHA N OHA HarpeBaeTcs 40 3agaHHOM (O4HOBPEMEHHO ropuT cnHnum LED?2).

Mpn BxOAe B oxXnaaHue CMeHbl pexnma (bbina Haxata kHonka « CH» Ha nynbTte 1Y) Ha

oTobpaxaetcsa cumeon «E» (Enter).

4. MpaBbin (qanbHWn OT NeYaTHbIX NaT) ABUraTenb BpallaeTca BO BpeMS NO4AYU BOAbI
N3 eMKOCTU C ropsidert Bodow. Jlesbli aBuratenb (6nvxHUMW) BpalwlaeTcs BO BPeMs

nogayu BoAbl U3 EMKOCTU C XOST04HOW BOOON.

I/Icnonbsyemoe ynpaBrieHue:
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1. doTOPE3NUCTOP MCMOMNb3YyeTCH B Ka4ecTBe JaTynka NpUCyTCTBUS — NPU NOLHECEHUM K
HeMy pyK BKIoMaeTcs nogadya BoAbl, ecnn e€ TemnepaTypa oTnnvaeTcs oT 3agaHHOMN
He Gonee 4yeM Ha NATb rpagycoB B MOy CTOPOHY, B MPOTUBHOM Crlydae BKMOYaeTCs
HarpeB WM OXuhaHue OCTbiBaHUS, C nNocneaylwmnM BKNKOYEHWEM BOAbl MNpu
OOCTMXKEHUM 3afaHHOW TemnepaTtypbl. YbpaB pyku, nogadya Boabl M €€ Harpes

npekpaLlalTcs.

2. NynbT Y ncnonbayetcs ONa U3MeHeHUs TemnepaTypbl U NEPEKIOYEHNA PEXMMOB.
KHOMKM «+» U «-» yBENMYMBaOT UNU yYMeHbLlUIalT TemnepaTypy Ha 1 rpagyc. KHornka
«CH» oTkntovaeT n 6roknpyeT nogayvy M HarpeB BOAbl, OTKMOYAET BCIO MHAMKALMIO U
nepesoauT Npubop B oxxnaaHue BBoAa Tpebyemoro pexnma (Haxatus KHOMOK «1», «2»

nnm «3»).

Heobxoammo npeaycmMoTpeTb oyHKUMIO 3almTbl OT Apebesra, conpoBoXxaeHne dakrta
HaXkaTUs KOPOTKMM 3BYKOBbIM CUrHarnoMm, a TakkKe perynmpoBaHve TemnepaTypbl BOAb

TONbKO B pa3yMHbIX Npeaenax.

Mpn nameHeHun Temnepatypbl ¢ nynbTta [AY nogaya BOAbl He MpekpalwlaeTcsi, HO
NpYHUMaoTCa Mepbl NMMBO Mo HarpeBy, NGO NO OCTbIBAHMIO BOAbI, C COOTBETCTBYIOLLIEN

nHAnKaLUunen.
OnucaHue paboTbl ABUraTenen Bo BpeMs pexmma «2».
» [logayva Boapbl BbIkNtoveHa: [1Buratenu He paboTator.

» [Mogayva BoAbl BKMOYEHA, HY)XeH HarpeB: [lpaBbi ABMraTenb BpallaeTcs Ha MosHOM
MOLUHOCTK, NneBbii — Ha 50% MoLWHOCTN (ecnn pasHuua TemnepaTtyp He Gonee 5

rpagycoB) UnNu BbIKNOYEH (ecnu pasHuua 6onee 5 rpagycos).

» [logaya BOAbI BKMOYEHA, HY)XXHO oxnaxaeHue: JleBbln aBuratenb BpallaeTca Ha
MOSHOWM MOLLHOCTW, NpaBbli — Ha 50% MoLWHOCTK (ecnu pasHuua TemnepaTyp He 6onee

5 rpagycoB) unu BbIKIOYeEH (ecnu pasHuua 6onee 5 rpagycos).

» [ogayva BoAbl BKMOYEHa, TemrnepaTypa BoAbl OTNINYAETCA OT 3aaHHON He Gornee Yyem

Ha 2 rpagyca: Oba gpuratens BpawaroTca Ha NOSTHOM MOLLHOCTW.

Pexxum «M» (aBe eMKOCTU UnNu LieHTpanbHOe BOAOCHaGXeHue, py4HOU PeXum)

MCHOJ’IbSyeMbIe ANnemMeHTbl MHOUKaUnn:
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1. CeeTtoaunog LED1: oTBevaeT 3a eMKOCTb C XOfI04HOW BOAOW, HE FOpUT, ecnun nogada
XOSIOAHOW BOAbl BbIKNKOYEHA, FOPUT 3€feHbiM, €cnv nojada BKYEeHa, MuraeT
3eneHbIM, ecrnv BblibpaH COOTBETCTBYHOLWMI ABUratenb AN perynvpoBaHUs nogaudu

BOObI.

2. Ceetoamopn LED2: oTBevaeT 3a eMKOCTb C ropsiyer BOOOW, HE ropuT, ecnun nogada
ropsiyer BoAbl BbIKNKOYEHA, FOPUT 3eMeHbIM, eCcnun nogada BKNYeHa, MUraeT 3eneHbiM,

ecnv BblbpaH COOTBETCTBYIOLLMIA ABUraTENb AN PErynMpoBaHus nogadyun Boabl.

3. CeetoamogHass maTtpuua: UMGPPOBOE OTOGpakeHUe Tekylluelh YCTaHOBMBLUENCS

TemnepaTypbl.

Mpu BXxOAe B oxXuaaHue CMeHbl pexnma (bbina Haxata KHonka « CH» Ha nynbTte 1Y) Ha

mMaTtpuue oTobpaxaeTca cumeon «Ex» (Enter).

4. MNpaBbIn (QanbHW OT NeYaTHbIX NNaT) ABUraTenb BpallaeTcs BO BpeMsi nogayun Boap!
N3 eMKOCTU C ropsayen Bogown. Jleebin gsuratens (GnmkHUIA) BpawlaeTcs BO BpeMms

nogayv BoAbl U3 eMKOCTU C XOJ104HOMN BOOOMN.
Mcnonb3yemoe ynpasneHue:

1. ®oTOpE3NCTOP MCNOMb3YETCSA B KAYECTBE AaT4YMKa NPUCYTCTBMS — NPY NOOHECEHUN K
HEMy pyK BKIHOYaeTcs nogada BoAbl, ECnn e€ TemnepaTtypa OTNnM4aeTcsl OT 3a4aHHOM
He Bonee 4YeM Ha NSATb rpagycoB B NoOY CTOPOHY, B MPOTMBHOM Crly4ae BKIHOYaeTCs
HarpeB WNN OXWAaHWe OCTbIBaHMS, C TOCMeAyLWMM BKIOYEHMEM BOAbl MNpwu
OOCTWXKEHMM 3adaHHOW TemnepaTtypbl. YOpaB pyku, nogada Boabl U €€ Harpes

npekpaLlalTcs.

2. MNynet OY wncnonb3dyetca Ans ynpaefeHus nogaden BOAbl U3 €MKOCTEN W
nepeknioYeHns pexmnmoB. KHOMKM «|<<» ” «>>|» nepeknoyalT perynupyembli
aBuratenb (COOTBETCTBEHHO Ha NEBLIN UIM NPaBbli, C COOTBETCTBYHOLLIEN MHANKALMNEN).
KHOMKK «+» 1 «-» YBENMUYNBAIOT UM YMEHbLLAKT Nogady BoAbl U3 BbIOpaHHOM eMKOCTH
(yBENUUMBAOT MW YMEHbLUAKT MOLLHOCTb cooTBeTcTBytowero asuratens Ha 10%).
KHonka «CH» oTkntovaet m 6nokupyeT nogady u HarpeB BOAbl, OTKIIHOYAET BCHO
MHOMKaUM 1 nepeBoanT npmbop B oxungaHve BBoda Tpebyemoro pexunma (HaxaTtus

KHOMOK «1», «2» unn «3»).

Heobxoanmo npegycmoTpeTb OYHKUMIO 3almnTbl OT apebesra, conpoBoxaeHue dakra
Ha)kaTs KOPOTKMM 3BYKOBbIM CUTHaNoM, a Takke perynvpoBaHue nogadv BoAbl Ha

oboux gBuratensx B pa3yMHbIX npeanenax.
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PerynupoBaHue nogayv Boabl U3 KaKkon-nmbo eMKOCTU He JOJTKHO NPOU3BOANUTLCS, ECIN

nogadvya He BKIIo4YeHa.

NMoapo6Hoe onucaHme BbI3OBa U PaboTbl COCTOAHUA BblOOpa pexuma:

I'Ip|/| HakaTum KHonkn « CH» oTknio4vaeTca BCA nHAuKauums, Harpes 1 nogaya sobl. Ha
cBeToaMogHOM MaTpuue BbiIBOOUTCA CUAMBOI «E» n nporpamMmmMa nepexoanT B peXNM

OXUOAHUSA HAXKaTUSA KHOMOK «1», «2» Unm «3».

lMocne HaxaTus Ha OHY M3 3TUX KHOMOK MPOMUCXOANT CMEHa peXxuma, CoXxpaHeHue ero
B EEPROM un nepexog k Ha4yany paboTbl nporpammbl (T.e. Nepexoq K AeNCTBUAM U3

pasgena «basoBoe onucaHue paboTbl npubopay).

Ecnn B TeyeHne 10 cekyHg He 6bina HaxaTa HM ogHa Tpebyemasi kHonka, npubop
AOSMKEH BO30OHOBUTL paboTy B TEKyLLEM pexume, HO nogada BoAbl OOSMKHA ObITb

OTKI1HO4EHa.

HaxkaTtne KHOMOK, OTNNYHLIX OT «1», «2» N «3», UTHOPUPYETCHA, HO BPeMS OXnaaHud

HaXXaTun4 HpaBMﬂbHOﬁ KHOIMKN HE yBEJTMHNBAETCA.

AKCTpeHHOe OTKIYeHMe npmubopa:

Ecnu Bo BpeMsi nogaym BoAbl pe3ko Obinl 3aTeMHEH hoTope3ncTop (BbIKMOUYUIICA CBET
B MOMELUEHNM), HarpeB W nogaya BOAbl NPeEKpallaeTcsl, MHOUKaUMSA OTKNo4YaeTcs,
cBeToOMoAHas MaTpuua NOSHOCTLIO 3aXuraeTcs (aBapuiHoe ocBelleHve) n 1 pas B

CeKyHAyYy pa3aarTCAa KOPOTKNE 3BYKOBbIE CUTHArbI.

Mpy BO306HOBNEHNM HOPMASBLHOMO OCBELLEeHUs Npnbop fomKeH BO306HOBUTL paboTy B

TEeKyleM pexunme, HO nodada oAbl AOJTKHA ObITb OTKNIOYEHA.

Mo 3aBepweHun  pas3paboTkm  nporpammbl W NOCMEAyLWENn  NPOBEPKM
dYHKUMOHaNbLHOCTN Npnbopa, y4acTHMKN cAatoT pedynbTaTbl CBOEW paboTbl akcnepTam
Ha nnowaake. MNMpn 3ToM y4aCcTHUKM OOSMKHbI NPOBECTU AEMOHCTPaLMO BCceX Tpebyemblx

(MM peann3oBaHHbIX) COrNacHO 3a4aHuo PYHKUWA.
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