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1. V3ydeHue npuyuH BO3ZHUKHOBEHUS POOIEMbI
2. Ilouck crioco0oB perieHus npooIeMbl U BBIOOP ONTUMAIbHOIO U3 HUX
3. Cocrasnenue miana padoThI

4. Vcmonp3oBaHue MUKpOKOHTpoiepa Arduino ass yrpaBieHusI
OCBEILEHHEM

5. BBaHMOHCﬁCTBHG MO6I/IJIBHOFO YCTpOﬁCTBa nu MHKpOKOHTpOJIJIepa qepeg
Bluetooth

6. Pa3paboTka MOOMIBHOTO MPUIIOKEHHUS Ha s3bIKE Java

[lony4yeHHBIEC pe3ynbTaThl: cTa0UIIbHAs paboTa yCTPOMCTBA U BBIMOJIHEHUE UM

MOCTaBJIEHHOM 3aJa4H.

BoiBosbl: JlaHHBIN TIPOEKT paboTOCIocOOEH U 00J1a/1aeT MPAKTUYECKH

HEOTPAaHUYCHHBIM KOJTMYECTBOM BO3MOXKHOCTEH YIydIIeHUH U JOPaOOTOK:

. OoubIIIOE KOaMuecTBO ¢cBOOOMHBIX nHOB Arduino NANO:;

. IIPOCTOTA POrpaMMHOM 00paboTKH nepeaaBaeMbIx o bluetooth makeros;
. MaJblid 00bEM 3ansToi mamstu Arduino NANO:

. OTKPBITBIA UCXOJHBIA KOJ ITPOEKTA;

. OeCKOHEYHOE MHOT000pa3ue TaTYMKOB U UCIIOJIHUTEIbHBIX YCTPOMUCTBA;

. BCE 3TO JAET IIPOEKTY OTPOMHBIN TOTEHINAI ISl YIIyYIICHUH.
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HUccaenoBanue

ITo nmanueiM Lenta.ru wa 2019 rox, cpeam pabortaronmx poccusH 47
MIPOIICHTOB MPU3HAIIMCH, YTO HE BBICBHIMAIOTCS B Oy/IHHUE THU, 32 TIPOIICHTA U3 HUX
HE MOTYT BBICIIAThCS M3-3a MEpPepadOTOK WX ydeObl. DTO MPUBOIUT K HU3KOU
MPOU3BOJIUTEIBHOCTH TpyAa. OOHOM W3 TJABHBIX MPUYUH XPOHUYECKOTO
HEJIOCHITIa MOXET OBITh HapyIIEHWE IHUPKAIHBIX PUTMOB — 3TO IHUKIHYECKHE
KOJIeOaHWsI MTHTEHCUBHOCTH PA3JIMYHBIX OMOJIOTHYECKUX MPOIIECCOB, CBA3aHHBIE CO
CMEHOU THS ¥ HOYH. BUOPUTMBI MOTYT OBITH HAPYIIIEHBI IO MHOYKECTBY TIPHYHH,
HO OJHA W3 OCHOBHBIX MNPUYUH CcOOS BHYTPEHHUX OHOJOTHYECKHUX YacCOB —
HECTaOUJILHOCTh WUIM TIOJTHOE€ OTCYTCTBHE (DaKTOpa, KOTOPBIM 3a7aeT 3TH CaMble
onoputMbel — CoiHIa, B 3MMHEE BpeMs TOJa. YUUTHIBAs JIAHHBIE COBPEMEHHOU
OMOPUTMOJIOTHH, Il KAYECTBEHHOTO MPOOYKICHHUS HEOOXOJIUMO BO3JICHCTBUE
YTPEHHET0 COJTHEYHOTO CBETA. ITO HE TOJIBKO MPOCTUMYJIHUPYET OOMEH BEIIECTB,
HO TaKXe IIOMOXEeT OTKaauOpoBaTh OWOpUTMBI. Hamboiiee CylecTBEHHBIM
pa3apakuTesIeM, BIUSIONIMM Ha €CTeCTBEHHBIE OMOPUTMBI, SBJISICTCS CBET. B cuity
OTCYTCTBHUS €CTECTBEHHOTO COJHEYHOTO OCBEIIECHUS BO MHOTUX PErHOHaX Halien
CTpaHbl B TMOCJICHHUE TOJBI, XOPOIIUM CIIOCOOOM COXPaHWUTh MM BOCCTAHOBHUTH

MUPKAIHBIC PUTMBI CTAHCT HCKYCCTBCHHOC OCBCIICHUC, UMHUTHUPYIOIICC PACCBCT.

B name Bpemsi mojasisioiiee OOJIBIIMHCTBO OyIWIBHUKOB HCIOJIB3YIOT
TPOMKHUH 3BYK, YTO BBOAHT YEJIOBEKA B CTPECCOBYIO CUTYAIIHIO, & €CIIA OYAMIbHUK
PO3BOHUT BO BpeMsi (a3bl TIIyOOKOTO CHa — BeCh JICHb YEJIOBEK OyJeT
YyBCTBOBATh yCTaJOCTh, COHJIMBOCTb W HampspkeHHe. Ecim ke mepen 3BOHKOM
OynuiabHUKA BBIBECTH 4YeloBeKa U3 ¢a3pl TIIYOOKOTO CHa C TOMOIIBIO
HCKYCCTBEHHOTO PAcCBETa, TO €My YJACTCs HE TOJBKO ObICTpee MPOCHYTHCS, HO H
CHU3UTh O MUHHMYMAa “‘COHHYK) HMHEPLHIO — 3aTOPMOXKEHHOCTb M CHUXEHUE
KOTHUTUBHBIX (DYHKIMH Tocie mpoOyxkiaeHus. B kauectBe emé ogHoro OoHyca
CBETOBBIX OyIWIBPHUKOB HCCIEAOBaTeNN | pOHMHTEHCKOTO yHHMBEpPCHUTETA
HA3BIBAIOT JICUEHNE 3UMHEU XaHJIphl — C€30HHOTO a(PEKTUBHOIO pacCTPONCTRA.
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IIpoexTupoBanue

Kak uW3BECTHO, HCKYCCTBEHHBIH pacCBET BBIUIPHIBAET Y OOBIYHBIX
OyAMIIbHUKOB: TJIABHOE YBEITUUYECHUE SIPKOCTU B TEUEHHE OTHOCUTEIBHO OOJIBIIOTO
IPOMEXYTKa BPEMEHU, UIMUTHPYIOILIEE PACCBET, HE TOJIBKO OTIMYHASA UAed AJis
OCBELIEHHUs, HO U TPOCTON U 0€300J1€3HEHHBIH CII0CO0 BBIBECTH CIISILIETO YETIOBEKa

H3 (I)&SI)I FJIY6OKOFO CHa, TCM CaMBbIM ITIOAT'OTOBHB €TI0 K HpO6Y)KI[eHI/IIO.

S nmnaHupyro co3darh YCTPOWCTBO C (PYHKIMEH HCKYCCTBEHHOI'O paccBeTa,
yrpagisieMoe ¢ android-yctpoiicTBa — OoJIbIiIe HE HY>KHO OYJIeT BCTaBaTh U MJITH

K BBIKJIIOYATCIIIO, YTOOBI BBIKJIFOUNTH WUJIHA BKJIIOYUTEH CBET.

DTO yCTpPOMCTBO OyNEeT MOJE3HO B MEPBYIO OYEpedb CTYACHTaM, IIKOJbHUKAM,

pa6OTaIOHII/IM JIOJAM, Aa U IMPOCTO TEM, KTO CICAUT 3a CBOUM PCIKUMOM.

MoAroToBKa KO CHY

HasHaveHue BpeEMEHU
CpaﬁaTblBaHMH pPaCCBETa

OTcnexusaHue BpPEMEHHOTO
OTpE3Ka A0 Ha4ana

cpabarbiBaHMA

Hayano paboTbl MCKYCCTBEHHOTO
paccBeTa

KomdpopTHOe npobyxaeHne




JIi1st peanu3anuy CBOEro MPOEKTa s INIAHUPYIO MCIIOJIh30BaTh MUKPOKOHTPOJLIEP
cemeiictBa Arduin0 m3-3a OOJBIIOTO KOJMYECTBA BCEBO3MOXKHBIX MOIYJECH |
MPOCTOTHI CIOIB30BAHUSI, TAaK e MHE IMOHAT00UTCS CBETOMOIHAS JICHTA, OJIOK
NUTAHUS, MOAYJb 4YacOB pEAJTbHOTO BpPEMEHH U, KOHe4Ho-ke, Bluetooth-

IIPUEMHUK.
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McToOYHMK cBeTa

B xoxe pa3paboTku ycTpoiCcTBa 51 COCTaBWII IJIaH PaOOTHI U pa30uiI ero Ha

CJICAYIOIINC ITYHKThI:




1. CBeTOBOI DJIEMEHT — CBETOJIMO/IHAS JICHTA TEIJIOIO CBCUYCHHUS.

Pucynok 1 — cBeTonuoaHas JieHTa

XapaKTEpUCTUKU CBETOIUOJHOM JICHTBI:

JInviHa JTeHTHI 0.5m
[LnoTHOCTH CBETOAMOAOB 60 /M
[ToTpebnsiemMast MOIITHOCTH 14 Bart/m
Pabouee nHanpspxenue 12 BoabT

CBeTOBOI TOTOK JIEHTHI OYyJE€T MMHUTHUPOBATH COJHEYHBIA pPAaCcCBET, UCXOJS W3
aTOrO, OBINIa BRIOpaHa JIEHTa TEIUIOTO CBETa, YTOOBI MAKCUMAIbHO MPUOIUZUTHCS

K €CTECTBEHHOMY COJIHEYHOMY CBETY.




2. UcTouHUK nTUTaHUS — PIMl'Iy.IIBCHBIfI OJIOK MUTAHUS C BBIXOJHBIM

HANpsDKEHUEM, PaBHBIM pab0oyeMy HaMpsDKEHUI0 CBETOAMOAHOM JIGHTH — 12

Bonbr.

Pucynok 2 — brok nuranus 12 B

UtoOsl paccunmTarh TpeOyeMyr0 MOIIHOCTh OJIOKa THUTaHHWS, HYXHO 3HAThH

MaKCUMAJIbHYIO 3aTPauynBaEMyI0 MOIITHOCTh BCEX 3JICMEHTOB IICIIH:
CBETOAMO/IHOM JIeHThI 1 MUKpokoHTposutepa Arduino NANO.

Mpb1 3HaeM HOMHHAJIBHYIO MOIITHOCTH (PN) MeTpa CBETOAMOHOM JICHTHI, a TaK JKe

3HaeM JUIMHY JIEHTBI(L), 4TOOBI BHIYUCIUTH TPeOyeMyt0 MOITHOCTH MOJIb3yeMCS
bopmyroi:
P=PnxL

B mMoém ciryuae neHTa npyu MakCUMaJIbHOM sIpKOCTH Tpeodyet 5,5 Barr.




Tak xe B menu mpucyrctByer Mukpokontposmiep Arduino NANO, xotopsrii B

pabouem pexume oTpediser He 6osee 25 mBarr.

Cymmapnasi TpeOyeMass MOIIHOCTh cocTaBuUT 5,525 Barr. YtoObl y3HATH
TpeOyembiit Tok b1, pazaennM MOITHOCTh Ha HaNpsDKEHUE B 1IenH U moxydum 0,46

Awmrep.

B utore BeiOupaem BII co crnenyromumu xapakTepuCTUKAMH:

BxoaHoe HampsixeHue AC 100-240 Bonbt
BrixogHoe HanpsokeHue 12 BonwT
Makc. Tok 0,5 Amrmep

3. TpaH3uCTOp — YCTPOHCTBO, CIOCOOHOE OT HEOOIBIIOTO BXOAHOTO CUTHAJIA

YIPABJIATh 3HAYUTCIIbHBIM TOKOM B BI)IXOIIHOfI OCIIN. ﬂﬂﬁl YIIPaBJIICHUA APKOCTBIO
CBCUCHUA CBGTOJIHOHHOﬁ JICHTBI B IICIIb BKIJIFOUYCH N-KaHaJIbHBIN TPAaH3UCTOP

IRF3205PBF
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Pucynok 3 — tpansuctop IRF3205

Xapaxrepuctuku Tpansucropa IRF3205PBF:

Makc. HanpsikeHue CTOK-UCTOK 55 Boast
Makc. TOK CTOK-UCTOK 110 Amnep
[ToporoBoe HanpspKeHUE Ha 3aTBOPE 2..4 BosbT
ConpoTuBIIEHHE B OTKPHITOM COCTOSTHUN 8 MOm
Crpykrypa N-KaHaJ

Tpansuctop, nnu xxe MOSFET BkitoueH B pa3phiB IIeNU MATAHUS CBETOIMOHON

neHTsl 1 ynpasisercs MM curnanom ¢ MUKpOKOHTPOJLIEPA.
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4. JInst ocylIecTBICHUS CBA3M MUKPOKOHTPOJIEpA C MPUIIOKEHUEM

ucnoib3yercs bluetooth - moxyns CH-06.

Pucynok 4 — HC-06

DTO YCTPOWCTBO MpeAHA3HAYCHO ISl [BYHAIPABICHHON Mepeaayd MaHHBIX I10
onHouMéHHOMy mporokoiny. Cdepa mnpumeHenuss TexHonoruu —bluetooth
OrpaHUYCHA JIHIIb HEOOIBIINM PAMYCOM ICHCTBHS U (aHTa3Hed KOHCTPYKTOPA.
Bluetooth — wupaeanmpHbIii CcOCO0 OBICTPOro YIpPaBJICHUS YCTPOMCTBAMH Ha

HEOOJIBIIIOM PACCTOSHUU.

12




Xapakrepuctuku moayisi HC-06:

Jlnaras3oH 4acToT paguoCBsI3u 2.4-2.48I'T1
Paguyc nevictBus 10 M
MakcumMaiibHasi CKOpOCTh OOMeHa 115300 6ox
uHbopmauu

Temmneparypa xpacHus -40 .. +85 °C
Temmnepatypa paboThI -20 .. +70 °C
PaGouee HampsokeHHE 3.3 BonbT
DHepromnoTpebdiaeHue B pabodeM pexumMe 20 MA
DHepromnoTpebaeHNe B CIIAIIEM PEKUME 4 MA

5. 21.]1}1 OmnpeCACICHNA TOYHOTI'O BpEMCHHU UCIIOJB3YyCTCS MOAYJIb 4aCOB

peanpHOTO Bpemern — RTC DS1302.

Pucynok 5 — RTC DS3205
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DTOT MOJlyJib UMEET BCTPOEHHBIN MCTOYHUK nuTaHus Ha 3 Bonbra u cuuraer
BpEMs HE3aBUCUMO OT BHEIIHUX YCJIOBUH. [I0JIKIIOUNMB €ro K MUKPOKOHTPOJIIEPY
MOYKHO IIOJIYYUTh CIICYIOIINE JaHHbIE: TEKYILIHUE IO, MECSLL, YUCIIO0, JEHb HEJIEIIH,

Jac, MUHYyTa, CCKYH/IaA.

C moMomipl0 JaHHBIX € 3TOTO MOIYJISI MUKPOKOHTPOJUIEP CMOET OIPENEIIUTh

HAaCTYIUICHHUC 3aIaHHOTIO BPCMCHH PACCBCTA.

Xapaktepuctuku moayiss RTC DS1302:

Pabouee HamnpsxeHue 2.5
Bonbr
DHepronoTpebieHne 300 HA
Pabouas remneparypa -40 ..
+85 °C
[uHa SPI

6. MUKPOKOHTpPOJIIEP — TO MUKpPOCXEMa, KOTopasi 00pabaThIBaeT BXOSIINE

JaHHBIC W VYIIPABJEICT ITOAKIHOYCHHBIMHA YCTpOﬁCTBaMH B COOTBCTCTBHH C

IPOrPaMMOM, 3aMMMCAaHHONW BO BHYTPEHHIOIO MaMSITh (CKETY).
B Moém nipoekTe ncnoab3zoBan MukpokorTposutep Arduino NANO.

Arduino NANO npezcrapisger miaTy ¢ MEKpokoHTposuiepoM ATmega328 u co
BCEMH HEOOXOTMMBIMHU JJIsl CTAOMIIBHON paOO0Thl MUKPOKOHTPOJUIEpA DJIEMEHTAMU,
TaKUMH KaK CTaOWIIM3aToOp HAaIPSKEHUSI, CHUCTEMHBIC CBETOMUOIBI, KHOIIKA
RESET, BXxoael mjis NmUTaHUS W TPOIIMBKHM MHUKPOKOHTpPOJUIEpa M yA0OHO

BBIBCACHHBIC ITMHBI MUKPOKOHTPOJLICPA.
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Pucynox 6 — Arduino NANO

Xapaktepuctuku Arduino NANO:

Pabouee namnpsokeHue 5 BonbT
[udpoBbie BXObI/BBIXOABI 14
AHaJIOTrOBBIE BXOIbI 8

Makc. TOK 0JJHOTO BX0/1a/BbIX0/1a 40 MA
Flash-mamsts 16 Kb
EEPROM (sHeprone3aBrucumast maMsTh) 512 Baiit
TakToBas yacrora 16 MI'g
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7. TlpuHumn paboOTHI CKETYa, 3aMCAHHOTO BO BHYTpPEHHIO mamsth Arduino

NANO (ckeT4 npuKperiéH B MpuiiokeHuu 1):

MUKpPOKOHTPOJUIEP MOIyYaeT MakeT AaHHbIX 1Mo bluetooth, makersr nenmsrcs Ha 3

THIIA.:
- BpCMA Ha4dalla paCCBCTaA,
- JJIMTCIIbBHOCTD PaCCBCTA,
- APKOCTBH JIaMIIbI

HpI/I IMMOJYUYCHHUH ITaKCTOB IICPBOr0 M BTOPOI0 THUIIA AAHHBIC 3aITMCBIBAKOTCA BO
BHYTPCHHIOIO IIaMsTh, a4 IIPU IIOJTYYCHHUHU ITaKETa TPECTHCTO TUIIA MUKPOKOHTPOJIIICD
HCIIOCPCACTBCHHO MCHJACT HAIIPAKCHHUC HA 3aTBOPC TPAH3HUCTOPA B COOTBCTCTBHC

C COACPIKAHUCM IIAKCTaA.

OZHOBPEMEHHO C 3TUM MHUKPOKOHTPOJUIEP MOJY4YaeT TEKyLlee BpeMs OT MOIYJIs
4acOB peEaJbHOIO BPEMEHH, M B CiIy4ae HACTYIUICHHUS BPEMEHM paccBETa
YBEIIMYMBACT HANPSDKEHUWE Ha 3aTBOPE TPAH3UCTOpPAa MPONOPLHUOHAIBHO
IIpouleileMy ¢ Hadaja paccBeTa BpeMeHu. Korna ¢ Hauana paccBeTa MpOXOIUT
BpEMSI, IPUHATOE B MAKETE BTOPOTO THUIA, APKOCTh CBEUEHHUS JIEHTHl CTAHOBUTCS

MaKCHUMAaJILHOM.

8. [Ipunnumn paboThl CBETHIIHHUKA:

[lpu 3amycke android-mpunoxenus wuHUNAIM3UpYeTcss Dbluetooth wu
BBIMOJTHSIETCS TOUCK CBETUJIBHUKA U TIOAKIIOYCHUE K Hemy. [lanee oTKpbIBaeTCs
TJIABHBIM SKPaH MPUIIOKCHUS, COMEPIKANIMIA KHOMKHA BKJIFOUCHHS U BBIKITFOUCHHUS
JIAMITBI, TTOJIE /TS BBOJIA BPEMEHH PACCBETa U JTUTEIILHOCTH PACCBETA M MOJI3YHOK
JUIL  PETYJIUPOBKHA SIPKOCTH CBETWJIbHUMKA. B 3aBUCHMOCTM OT JEHUCTBUM
nosb3oBaress, Ha bluetooth-npuémunk HC-06 cBeTHIIBHUKA OTIPABISICTCS TAKET

JAHHBIX, COJIEPKAITUN COOTBETCTBYIOIIYIO KOMaHY.
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wi1Mm
10 %%

Lm
50 %

Moy HC-06 mepenaér nonydeHHble fanHbie Ha Serial-mopr (2 konTakta: RX u

TX) MUKpPOKOHTpOJIIIEpA:

while (Serial.availakle() = 0) {
val += (char)Serial.read();
recivied = trus;
delay (2);

}

Ecnu Oputa IMoJIyd€Ha KOMaH/Jia BKIIFOYCHUS WJIN BBIKJIIOUCHHA, MUKPOKOHTPOJIIICD

COOTBCTCTBCHHO BKJIFOYACT MJIN BBIKJIFOYACT HAIIPAKCHUC HA 3dTBOPC TPAH3HUCTOPA

IRF3205:

if (wal == "off") [

digitalWrite (LED, LOCOW) ;

if (wal == "on") {
digitalWrite (LED, HIGH) ;
}

A TpaH3uUCTOp, B CBOIO OYEpElb, IOJHOCTBIO OTKPBIBAETCS, CTAaHOBSCH
MIPOBOJTHUKOM, WJIM K€ IOJHOCTBIO 3aKPBIBAETCS, CTAHOBACH ITUAJIEKTPUKOM U

pa3pbiBas LCIIb IMTAHUA CBCTOI[HOI[HOﬁ JICHTBI.

Ecnu Oblna oTnpaBieHa KOMaHAa H3MEHHUTh SIPKOCTh, TO Ha 3aTBOP TPaH3UCTOpA
nojgaércsi He MOCTOSIHHOE HanpspbkeHue, a [IIMM curnan, npencTtaBisitommi u3

ce0s yepeayrolrecs ¢ BBICOKON 4acTOTOM (pa3bl HanpspKeHHs SV U OTCYTCTBUS

HaIIPAKCHUA. N otHOIICHUE JINTCIBHOCTH «BBICOKOI (1)331)1 K OJIMUTCIIBHOCTHU

«HHU3KOM» (1)3351 Ha3bIBACTCA CKBAXHOCTBIO M ONPCACIIACT YPOBCHb CHI'HAJIA Ha

3aTBOpE.
U 'y
.
U '
t

Pucynox 7 — npuniun padots! LLHIMM-curnana
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B cayuae Arduino NANO eixoanoit IIIUM-curnan 8 OUTHBIN, TO €CTh PYHKIIUS
analogWrite() moxer npuauMarth 3HadeHust ot 0 g0 255, rme 0 — oTcyTCcTBHE

«BBICOKUX» (a3, a 255 — OTCYTCTBHE «HUKHUX» (a3.

Yuacrtok KoJa, OTBETCTBCHHBIM 3a U3MCHCHUE SAPKOCTHU CBCUCHUA CBGTOI[HOI[HOﬁ

JICHTBI:
if (val[0] == 't') |
sunrise_hnjur = wal.substring({l, 3).toInt();
sunrise minute = val.substring(3, 5).toInt();
}
if (wal[0] == '4") {
sunrise_duration = wal.substring(l).toInt();

sunrise duration sunrise duration * €0000;

}
®dyukius map() mporopiruoHaIbHO epeHOCUT 3HaueHue Val u3 nuamasona ot 0

10 100 B quamna3zon ot 0 10 255. Hy»XHO 3TO TOTOMY, YTO IMAKET JAHHBIX COACPIKUAT
IPOLEHT OT MOJIHOM SPKOCTU CBETONUOIHOW JIEHTBI, COOTBETCTBEHHO, €CIIU MBI
XOTUM TOCTaBUTH SPKOCTh 100%, To dyHKIMS MapP() mepeBeaeT STO 3HAUCHHE B

255, 94TO COOTBETCTBYET MaKkCcuMalibHOMY ypoBHIO IIIIM curnana.

Ecnu ke Obut ornpaBiieH makeT «t» (BpeMs Hadajia paccBeTa) Wiu makeT «d»
(ITUTETBPHOCTh paccBeTa), TO JIaHHBIE, COJEpXKAIUecss B JTHX [aKeTax,

3allMCBIBAIOTCA B COOTBCTCTBYIOIUC IICPCMCHHBIC K MUCITOJIB3YIOTCS ITO3KC!

i1f (val[0] == "b') {
brightness = map(val.substring(l).toInt(), 0, 100, 0, 255);
analogWrite (LED, brightness);

Ymuoxenue sunset_time ma 60000 HyxHO oromy, uro Arduino NANO cuurtaer

BpEMs B MUJUIMCECKYHIAX, a ITAKCT «d» COACPIKUT KOJINYUCCTBO MHUHYT.
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Jlanpie ocTaeTcs JUIIb BOBPEMS U PABHOMEPHO, B TEYEHNE YKA3aHHOTO BPEMEHHU
IUIABHO YBEIMYMBATH SPKOCTb CBETOAMOJHOW JIEHTBI, WMHUTHUPYS pPAacCCBET.
Texkylue yac 1 MUHyTa CPaBHUBAIOTCS C YKAa3aHHBIMU B MakeTe «i» TaHHBIMU, U
€CJIM JaHHBIE COBIIAJAIOT, TO €CTh HACTYIIMIIO BPEMsI pAcCBETA, TO HANPSKEHUE HA
3aTBOPE TPAH3UCTOPA HAYMHACT PABHOMEPHO DPACTH, U IOIHOCTBIO OTKPHIBACT

TPaH3HUCTOP CITYCTA KOJIMYCCTBO MUHYT, YKA3aHHOC B ITAKCTC JJTaHHBIX «t»:

if ((tims.Hours == sunrise hour) && (tims.minutes == sunrise minute) && (!sunrise)){
Serial .println ("SUNRISE STARTED");

timer = millis{);

sunrise = trus;

if ({(millis()-timer >= sunrise duration) && sunriss) {

Serial .println ("SUNRISE ENDED") ;

sunrise = false;
1
1f (sunrises) |
sunrise time = millis()-timer;
analogWrite (LED, map (sunrise_time, 0, sunrise duration, 0, 253));

3mecy wucnonb3yercs  Gyakmus  Millis(), oHa Bo3Bpamaer  KOJIWYECTBO

MUJUTMCEKYHI, TIporieamux ¢ Hadajiaa padoter Arduino NANO.

CHavala MUKpPOKOHTpOJUIEp 3allOMHHA€T MOMEHT BpPEMEHHU, KOrJa Hayalcs
paccBeT, a 3aTteM, B ¢pyHKIMM Map(), Ha 3aTBOpP TpaH3ucropa nomaercs MM
CUTHAJI, TPONOPIIMOHAIBHBIN MPOIIEAIIEMY C MOMEHTA Hayajla pacCBETa BPEMEHH.
Korma Bpems paccBera mocthraeT Sunset time, spKoCcTh  CTaHOBHUTCS

MaKCHUMAaJILHOM.
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TecTrupoBanue

B xoje TecTupoBaHusl MHOM OBbLITM POBEPEHBI TAKKE MapaMETPhl yCTPONCTBA, KaK:

1. TouHOCTH BpPCMCHH Cpa6aTI>IBaHI/IH:

PaccBeT HaumHaeTcs B YCTAHOBJIEHHOE BpEMs C IOTPEIIHOCTbIO <2 CEK.
Takast mOrpemHocTh 00YCIOBJIEHA TEM, YTO BpEMs 3arpykKaeTrcsi B MOJyjb

BpY4HYyI0, uepe3 Bluetooth-unrtepeiic.

2. IImaBHOCTDL BKJIIOUCHHS OCBCUICHUI.

[IpoBepsisi MIIABHOCTh YBEIWYEHUS SIPKOCTH, S YCTAHOBUJI JUIMTEIBHOCTh
paccBeta 15 MUHYT U HaOIIOAQN 32 TEM, KaK SPKOCTh JIEHTHI MOCTETICHHO

pacTér

i) nm\
i v|||t|‘!'l|||'~nlln,

Ry

|||u,|m“|“| ,|u|

PUCYHOK 8 PUCYHOK 9 PucyHok 10

60 CEKYH/ IOCJIE HAYAJIA PAC- 5 MMHYT IIOCJIE HAYAJIA PACCBETA 15 MUHYT HOCJIE HAYAJIA PAC-
CBETA CBETA

3. SpxocTb CBEUCHHUS:

Creroaunoanas jieHTa Boinnia Ha 100% sipkocTu. IToM SAPKOCTU JOCTATOUHO,

YTOOBI OCBETUTh KOMHATY CPEJHEr0 pa3Mepa U pa30yauTh YeIOBeKa.
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4. Jloruka paboThl yCTpOHCTBA!

B xome TecTtoB MHOI OBLIO 3aMEUEHO HECKOJIBKO JIOTMYSCKHUX OIIMHOOK —
0aroB, HampuMep, MPOIECC PacCBETa HEb3sl ObUIO HUKAK MpEpBaTh HIIN
OCTaHOBHUTH, 3Ta OIIMOKA ObLIa MCIpaBjieHa BBEJICHHUEM JOTOJHUTEIHHOTO
¢ara B mporpamMmy, KOTOPBIH IPEKpaIiai pacCBET MPU M3MEHEHUH SIPKOCTH,

BKJIFOUCHUH WJIM BBIKITFOYCHHUH CcBeTa depe3 android-npuioxkeHue.

Bce BBISIBICHHBIE B IMpoHecCcc TCCTUPOBAHUA OIIMOKU W HEI0YETHI ObLIN

HCIIPABJICHBI HA 3TAIIC OTJIAaJAKH YCTpOﬁCTBa

Hcnonb3ys 3T0T criocod npoOyXKIeHUs B TEUEHUE HENENH, 51 U caM 3aMEeTHII, YTO
MPOCHINIATBCA CTaNO Jerdye u KoMm@opTHed. BriBom — ycTpoiicTBO paboTaeT u

BBIIIOJIHACT IIOCTABJICHHYIO 3a/1a4y.

Tenepb JaxKe 3MMOM WJIM B HaCMypHBII;’I ACHb Yy MCHA CCTb BO3MOXHOCTHb

IMPOCHINIATBCA OT CBE€TA, @ HC OT 3BYyKa.
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CpaBHeHHe ¢ aHAJIOTaMH

CseroBbic Oymunbauku Phillips

Pucynok 11 — cBeTOBO# OyaHIBHUK PhiIIS

bynunpaukn komnanuu Phillips omHM M3 caMbIX TOMyJISPHBIX HA PBIKE U OHU

MMEIOT Takue QyHKLIHH, KaK:

o BcTrpoennoe panno

° W cKyCcCTBEHHBIN 3aKaT

° [MudepOnat Ha kKopmyce

° OyHKIMs pacciadieHus AbIXaHHsI

° BcTpoeHHbli OyAMIBHUK CO 3BYKaMU TTPUPOIBI
° CeHcopHoO€E ynpaBlIeHUE

OTu ycTpoiicTBa cHaOXeHbI OOJIBIINM KOJIMYECTBOM JOMOJHUTENBHBIX (YHKIIHM,
HO, KaK MHE 1I0Ka3aJI0Ch, OHM HE PEIIal0T OJHOM U3 IIaBHBIX Npo0JIeM, a UMEHHO

- py4HOro ynpasieHus. Eciau cpaBHMBAaTh MOW BapuaHT pacCcBETa U YCTPOMCTBO
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komrnanun Phillips, To Moil BapuaHT jAeiieBie, HE MEPErpy>KeH HE HYKHBIMU

GYHKUIUSAMU, YIPABISIETCS ¢ MOOMIJIBHOTO YCTPOMCTBA, a HE C AKpaHa Oy IUIbHUKA.

Ha poccuiickom pblHKE OYIWIBHUKOB C (DYHKIIMEH HCKYCCTBEHHOTO paccBeTa

Phillips He mMeeT KOHKYpEHTOB, U B IOMCKaxX aHaioros s momen Ha AlIEXpress.

Kuraiickuii OyauibHUK ¢ QyHKIIMEH HCKYCCTBEHHOTO paccBeTa

Pucynok 12 — xuTaiickuii CBeTOBON OyAMIIBHUK

CetuabHuK ¢ AlIEXpPress tak sxe mpejaracT IMOJIb30BATEII0 HECKOJIBKO
3BYKOB IIPUPOIBI U paauo, HO, B oTauuune ot Phillips, atoT cBeTHIIbHUK criocOOeH
CBETHTHCS Pa3HBIMH I[BETAMH. YTIPABJIEHHE MM BBIIIOJHEHO B BHAE KHOIIOK Ha

Kopnyce. Jlanublil OyAHIbHUK 00Ja1aeT TEMHU Ke HEAOCTaTKaAMH.
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PaccMOTpeB HECKOIBKO aHAJIOTOB MOET0 YCTPOMCTBA, sl NPUILEN K BBIBOY, YTO Ha
JaHHBIH MOMEHT B NPOAAXXE HET YCTPOHUCTB C (YHKIUEH HCKYCCTBEHHOTO
paccBeTa, ympaBiasgeMmbix 1o Dbluetooth, wnm m0ObBIM  apyruM  criocoOom

OEeCIpOBOIHOM TMepelaun JaHHBIX.

IIpensioxenns Mo NPaKTUYECKOMY HCIOJIb30BAHUIO Pe3yJIbTATOB

Ha nmaHHBII MOMEHT YCTPOWCTBO BBINIOJHAET 3aJ1a4y BOCCTAaHOBJICHUS U
COXpaHECHHS YEIOBEYCCKMX OMOPHUTMOB, HO TaK K€ HMEET MHOXKECTBO ITyTei
NOpabOTOK ¥ HOBOBBEACHUM, TaKWX Kak: MpoOyXJeHHE U OIOBEIICHUE
MOJIb30BATEIS O 33/IBIMIICHUY, YUECUKH ra3a, 3aTOMIEHUHA, KOPOTKOM 3aMbIKAHUU U
apyrux YC, BO3MOXHOCTh pabOThl B PEXKHUME THUPIHILI HIM CBETOMY3BIKH,
BO3MOYXHOCTh JI00aBJICHHUSI CBEUCHHUSI PAa3HOTO I[BETA, WUJIM KE B3aMOJICHCTBUE C
YCTPONCTBAMM KOHIIEIIIMU «YMHBIM JOM», HanpuMmep, ¢ Anucoi ot SHaekca uin

¢ Siri ot kommanuu Apple.

CoOcTBEeHHbBIE BbIBO/Ibl, HUMMCHOIIINEC HAYYHOC U IPAKTUHYICCKO€ 3HAYCHUC

Pa3paboTanHass cxema W mporpamMma OCYILECTBIISIOT B3aUMOJEUCTBHE
HECKOJIbKUX ~ ycTporcTB uepe3 Dbluetooth moxm konkperHyro 3amady —
«HckycTtBeHHbIN paccBeT». OJHAKO BO3MOXHOCTH JAHHOW CXEMbI MPAKTUYECKH
0e3rpaHUyHbl, MOXXHO MCHOJb30BaTh JAPYrHE€ THUIIBI OECIpPOBOJHON CBSI3H,
Hanpumep MoOmIbHYIO cBs3b Wik WI-FI, HeckoHyaemoe KOIM4ecTBO AaTUYMKOB,
aHAJIM3aTOPOB U UCIIOJIHUTENIbHBIX YCTPONCTB, HAMMMCAHKUE MTPOTPaMM MO KAXKIYIO
KOHKPETHYIO 3aJ1a4y, a IPUHLUMUIIMAJIBHASA CXEMa OCTAeTCs Ta Ke. T.e. IpU TOM ke

CXEME Mbl MOKEM CO3/1aTh YCTPOUCTBO MO KOHKPETHYIO 3a/1a4y.
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3akioueHue

PaGoratp Haxm co3maHMeM JIaHHOM CHUCTEMBI OBLJIO HMHTEPECHO U
[I03HABATEJBHO. B nTore y MeHs MOJIy4HJIoCh CO3JaTh IIOJHOLIEHHOE YCTPOMCTBO,
CIIOCOOHOE Y/IOBJIETBOPUTH JKEIaHMs MOJb30BaTelsl. bbuin n00aBieHbl Takue
(YHKIIMM KakK: WUCKYCCTBEHHBIH paccBET, JWCTAHIMOHHOE BKJIIOYEHHE U
BBIKJIFOYEHUE U YIPABJICHUE SPKOCTHbIO Jammbl. Jlamma paboTaeT B CBSI3KE C
MOOWJIBHBIM ~IPUJIOKEHUEM, HMEHHO JTO JaeT BO3MOXHOCTb YIOOHOIO
JUCTAaHIMOHHOTO YIPABJICHUS OCBEIIEHUEM, KOTOPOrO TaK HE XBATAaET, KOI/IA ThI
yKe JIET craTh, HO 3a0bL1 BBIKJIIOUUTH CBET. B OynyiieM xorenoch Obl paciupyuTh
BO3MO>KHOCTH JIaHHOTO IpHOOpa: IOMUMO UCKYCCTBEHHOI'O PAaCCBETA YCTPONCTBO
MOKeT 007a1aTh (QyHKUMSIMH NPOOYXKIEHUS U MPEeNyHpexkACHUsS uelIOoBEeKa B
DKCTPEHHBIX CHUTYyalHsX, TAaKUX KakK: yTedka Tras3a, 3aJbIMJICHHE, KOPOTKOE
3aMblKaHue, ¢usnonornyeckue mnpodiemsl, U apyrue UC. Takxke sICHO, 4YTO
YBJIEYEHHOMY IIOJIb30BATENI0 BCerjga OyJeT Mallo MpeJoCTaBICHHBIX (YHKIUI,
MIO3TOMY TOSIBUTCS BO3MOKHOCTH CO3J]aHUSI COOCTBEHHBIX aJTOPUTMOB PabOTHI

npubopa.

B xome maHHOM wHcCClieOBaTENbCKOM paboThl  ObUIM  PAacCMOTPEHBI U
MPOAHAIM3UPOBAHBI Pa3HbIC AJITOPUTMBI OCCIIPOBOIHON MEpeaay JIaHHbIX,
HaJIaXKCHA OTIIPaBKa W IMOJIydeHHe 3arnpocoB 1o kaHamy bluetooth u oGecrieuena

cTabuiibHasi paboTa MPOrpaMMbl.

25




CIHCOK MCTOYHUKOB

Caiimon Momnk — [Iporpammupyem Arduino. [Ipodeccnonanshas padota

CO CKeTYaMu
Pynone¢ CBOpeHb — 3JIEKTPOHMKA IIAT 32 [Iarom
Xyanr b., Pan6epr /I. - Arduino ans uzobperareneit

. Ietun B. - Arduino u Raspberry Pi B npoekrax Internet of Things, 2-¢

HU3aaHHuC

. beepn Crpayctpyn - [IporpammupoBanue. [IpuHume! u npakTuka ¢

HUcrojib3oBanueM C++

. Jlunmman C., JIaxoiie XK., My b. - A3bix nporpammupoBanns C++.

bazoBsIit kypc

26



https://yadi.sk/i/ad2nN9MWMFXYWQ
https://yadi.sk/i/ad2nN9MWMFXYWQ
https://yadi.sk/i/ad2nN9MWMFXYWQ
http://svoren.ru/#book

Ipuiaoxenue 1

«Cxketu Arduino NANO»

#include <DS3231.h>

DS3231 rtc(SDA, SCL);

Time t;

String val;

int h, m;

int LED = 3;

int sunrise_hour = 7,

int sunrise_minute = 0;

unsigned long sunrise_duration = 2060000, timer, sunrise_time, rtc_timer;
int sun_min =0;

int sun_max = 255;

int brightness = 0;

bool sunrise = false;

bool recivied, started, budilnik;

void setup() {
delay(300);
Serial.begin(9600);
pinMode(LED, OUTPUT);
rtc_timer =0;

rtc.begin();

void loop() {
t = rtc.getTime();

h = t.hour;
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m = t.min;

if (millis() - rtc_timer >= 5000){
Serial.print("TeKkywee spemsa: ");
Serial.print(h);
Serial.print(":");

Serial.printin(m);

rtc_timer = millis();

while (Serial.available() > 0) {
val += (char)Serial.read();
recivied = true;
delay(2);

}

if (recivied) {
Serial.printin();
Serial.print("MonyyeHa cTpoka: ");
Serial.printin(val);
Serial.print("Tekywee spems: ");
Serial.print(h, DEC);

Serial.print(":");

Serial.printin(m, DEC);

if (val[0] == 'X") {
Serial.printIn("Tekywwe pata v Bpema: ");
Serial.print(t.date);
Serial.print(".");
Serial.print(t.mon);
Serial.print(".");
Serial.print(t.year);
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Serial.print(" ");
Serial.print(t.hour);
Serial.print(":");
Serial.print(t.min);
Serial.print(":");
Serial.print(t.sec);

Serial.print(" ");

Serial.print(t.dow);

if (val[0] =="2") {

rtc.setDOW(val.substring(15, 16).tolnt());

// Set Day-of-Week to SUNDAY

rtc.setTime(val.substring(9, 11).tolnt(), val.substring(11, 13).toInt(), val.substring(13,

15).tolnt());

rtc.setDate(val.substring(7, 9).toInt(), val.substring(5, 7).toInt(), val.substring(1,

5).tolnt());

if (val[0] =="t') {

sunrise_hour = val.substring(1, 3).tolnt();

sunrise_minute = val.substring(3, 5).tolnt();

if (val[0] =="d") {

sunrise_duration = val.substring(1).tolnt();

sunrise_duration = sunrise_duration * 60000;

if (val[0] =="b") {
if (sunrise) {
sunrise = false;

}
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Serial.printin(val.substring(1).tolnt());
brightness = map(val.substring(1).tolnt(), 0, 100, O, 255);

analogWrite(LED, brightness);

if (val[0] =="s") {

if (val.substring(1).tolnt() == 1) {
budilnik = true;
Serial.printin("6yannbHuK BKAtOYEH");

}

if (val.substring(1).tolnt() == 0) {
budilnik = false;
Serial.printin("ByanMnbHUK BbiKkAtOYeH");

}

if (val == "off") {
digitalWrite(LED, LOW);

if (val =="on") {

digitalWrite(LED, HIGH);

val="";

recivied = false;

if ((h == sunrise_hour) && (m == sunrise_minute) && (!sunrise) && (budilnik) && (t.sec <
5)1

Serial.printIn("SUNRISE STARTED");
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timer = millis();

sunrise = true;

if ((millis()-timer >= sunrise_duration) && sunrise) {
Serial.printin("SUNRISE ENDED");

sunrise = false;

if (sunrise) {
sunrise_time = millis()-timer;

analogWrite(LED, map(sunrise_time, 0, sunrise_duration, 0, 255));

31




