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1. OBLUME CBEOQEHMA

1.1. BeepeHue

HecmoTps Ha 6ypHOe pas3BuUTHE CBEPXAPKNX CBETOANOLOB,
B LUIMPOKOM NPOAAXe Noka He NosBUNUCL CBETOAMOAHbLIE NaMm-
Mbl, CMOCO6HbIE 3aMEHNUTL ObITOBbIE Nammbl HaKanneaHus. No-
NyYvBLLME JOBOSILHO LLUMPOKOE pacrpocTpaHeHne aHeprocoe-
peraoLLme NIIOMUHECLIEHTHBIE Namribl, MPU BCEX CBOUX JOCTO-
WHCTBax, 06rafatoT, BO-NepBbIX, BbICOKOW CTOMMOCTbLIO, BO-
BTOPbIX, TPEOYIOT CITOXHYIO CXEMY YNpaBreHusi perynmpoBKOn
sipkocTm [1]. OTeyecTBEHHbIE M 3apyOEXHbIE PErynsaTopbl namn
HaKanvesaHusi UMeoT Lenbli pag HeQoCTaTKOB:

- yripaBsfieHve TOMbLKO OJHUM KaHarnowm;

- OTCYTCTBME CTabunmMsaumm SpKocTy;

- Hanu4me nNomMex pagmonpuemy, 380H HUTEWN fam, XXyX-
»KaHue BCTPOEHHOro cunesTpa.

OTn e HegocTaTKm (6o BCe, MO0 MO OTAENBHOCTH) MPU-
CyLLM cXemMam, ony6sIMKOBaHHBLIM B paanoNnio6UTENLCKON Nn-
TepaTtype, nepuoamyeckor nevyaTn un B IHTepHeTe.

1.2. NocraHoBKa 3apauu
ABTOpY NOoTPe60BaNoCh CO3AaTh PErynsaTop APKOCTV namn
HakanveaHus (3a py6exxoM HasbiBaeMbin “gummep” —dimmer),
CBOOOAHbIN OT yKa3aHHbIX HEJOCTaTKOB, 1 NpeAHa3Ha4YeHHbIN
[Ns YCTAHOBKW B ABYXKaHAaSbHbIN CBETUNBHUK (pUc. 1).
Paspa6oTka ycTponcTea Benacb C y4eTOM CregytoLmx
Tpe6oBaHUii (BCe C OAMHAKOBbLIM MPUOPUTETOM):
e [lpocToTa cxembl
(MUHUMATIBHOE KONMYECTBO KOMIMOHEHTOB)
o OyHKUWOHANbHAs HACbILLIEHHOCTb,
MHOroo6pasavie perynmpyembix napameTpos
e YCTOMYMBOCTL K 6pOCKaM CETEBOIO Harps>KeHus,
OONrOBEYHOCTb
e  OtcyTcTBME NMMOO MUHMMASTBHBI HArpPeB KOMIMOHEHTOB
(noxxapobe30nacHOCTb)
e  Huskoe 3HepronoTpebneHve
Mpy NpoeKTNPOBaHUM YCTPONCTBA HE CTaBWUIach 3afaqa Mu-
HUMM3MPOBAaTb €ro CTOUMOCTb.
HeckonbKo cfioB 0 TOM, OTKyfa ¥ NoyYemMy B3ANCb 3TU
TpeboBaHusa. Manoe 4ncno ncnonb3yembix getanen — ato
Heo6X04MMOCTb, BbI3BAHHAA ManbiMU pasMepamum Kopnyca

Puc. 1. BHelwiHuin BUA cBeTUNbHMUKA

CBETUSbHMKA. PacLUmMpeHHbIn CMCoK (yHKUMA 1 obunne Bce-
BO3MOXHbIX PErynupyeMbIX NapaMeTpoB — HE YTO MHOE, Kak Xe-
NaHve AaTb BO3MOXHOCTb JIIO60MY MOSb30BaTESO HACTPOUTL U
MCMOMb30BaTh YCTPOUCTBO B COOTBETCTBUM CO CBOMMU MOTPED-
HOCTSIMU U XXEeNaHUAMU, a He OrpaHNYMBAaTLCA TeEM HABOPOM, KO-
TOpPbI 06bIYHO 3aKnadbIBakoT NPOU3BOAUTENM B CBOV U3AENUS.
3awmra OT NoBbILLEHUST HANPSDKEHWSA B CETU — HACyLLiHasi HEO6-
XOOMMOCTb, CBfA3aHHAs C HEBbICOKUM Ka4eCTBOM POCCUNCKOrO
aNeKTpocHabXXeHus. [Jonrose4HOCTb — 6€3 KOMMeHTapueB. He-
60MbLUOW HarpeB KOMMOHEHTOB — BO-MEPBbIX, N3-3a MIIOTHOro
NPUMbIKaHUA K 0605IM Ha CTeHax (Y4UTbIBAETCA KPYryiocyToY-
HbI peXuM paboTbl, B TOM Yucse 6e3 NpucmoTpa); BO-BTOPbIX,
LNs CHYDKEHUS MOTPEBAEMO MOLLIHOCTY (HarpeB — 3TO NNLL-
HVe NMoTepw); B-TPETLMX, AN YNPOLLEHWS pacyHeToB (Be3ne nog-
pasymeBasniacb TemMrepartypa okpyxatoLLen cpegbl 25°C).

1.3. TexHM4YecKue xapaKTepuCcTUKMN

Co3gaHHbI B COOTBETCTBUM C NEPEYNCTIEHHBIMU TPE6O-
BaHUsIMU perynaTop obnafaeT crefyowmMMm TEXHUHECKUMN
XapakTepucTukamu, npresedeHHsIMu B Tabnuue 1.

Ta6nuua 1

KonnyecTBo kaHanos

2

MowyHocTb namn

60 BT Ha KaxgbI KaHan

Hal'lpﬂ)KeHMe ceTn

220 B £ 10%

YacTtoTa ceTeBoro Hanps>XeHuna

50Ty +0,4Ty

MoTpebnsemasn MOLLHOCTb

He 6onee 0,92 BT (Npy1 HOMUHANBHOM HaMPSXEHUWN CETN)

[rana3oH perynmpoBKM Hanps>KeHUs

12...88% (MOXeT 6bITb pacLumpeH go 1,4...99,6%)

M3mMeHeHMe BbIXOLHOMO HaNpsHKeHUs B ananasoHe
BxogHoro ot 198 B oo 242 B

1 B (npy MakcnmarnbHOM SpKOCTU namnbl)
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1.4. [JocTtomHCcTBa

MomMyMO TpaaMUMOHHBLIX A1 AaHHOro Knacca yCTPOWCTB
OYHKUMIA, Takux, Hanpumep, Kak rnnasHoe BKITIOYEHWEe-BbIKITO-
YeHue namn 1 3arnoMuHaHne UxX SPKOCTW, B perynsarope peanu-
30BaHbl JONOMHUTESNbHBbIE PYHKUMU, NepednceHHble aanee
Hapsagy ¢ OpyrviMu npemMmyLLEecTBamu:

e  [lBa He3aBUCKMbIX peXxrMa padoTbl KXXOOro kaHana

e  BO3MOXHOCTb OTKIIOHYEHUS 3aNOMUHaHWS APKOCTU

(@ns noboro pexxnma noboro kaHana)

e AsTOMaTU4eECKOE BKIOYEHWE Mpu BO30GHOBIEHUN

noJa4u aneKTPOSHEPrum (OTKIOHaEMoe)
e ABTOOTKIIOYEHWE MO MPOLLECTBUN 3a0aHHOro
WHTepBasia BpemMeHn (gea criocoba)

e lIMuTaumsa NpMCyTCTBUA XO35EB (BO3MOXEH CryHanHbIA
BbI6OP APKOCTU 1 MHTEPBASIOB BPEMEHW)

e  XopoLulasi MOBTOPSAEMOCTb, He TPebYeTCs HaraxXmBaHe
CXembl

e  OrtcyTcTBYE AEPULIMTHBIX SIEMEHTOB

[vicTaHUmMoHHOE yripaBrieHne B CMUCOK HE BXOAMT, TaK Kak
YCTPOVCTBO NpefHa3Ha4eHo AJ1A UCMonb3oBaHUs Ha paccTost-
HWW BbITSHYTOW PYKU.

Pa6ota ycTporicTsa onncaHa MakcumasibHO nofpobHo. As-
TOp UCXoOun 13 NpuHLUMNa “nyyile n3bbITOK MHhopMaLmK, Yem
ee HepgocTaToK”. TeM He MeHee, HEKOTOpble O4EBUAHbIE MOMEH-
Thl OMYCKAOTCA B pacyeTe Ha To, YTO YnTaTteslb UIMEeET OnbIT pa-
60Tbl C MUKPOKOHTponnepamu. [NpoeKkT coaep>XXUT UHTEepeCHbIe
OpUrMHasTbHbIE PELLIEHMS, A TaKXKe CCbIIKM Ha OMbIT 3apybex-
HbIX aBTOPOB, He NMYOIMKOBABLLMIACA PaHee Ha PYCCKOM SA3bIKe.

1.5. MpuHUMN pa6oTbI

OcHoBy yCTPOICTBA, MPMHLMNMaIIbHAN Cxema KOTOpOro n3o6-
paxkeHa Ha puc. 2, cocTasnseT MUKPoKoHTporniep ATmegai6l
cemerictea AVR kopnopauum ATMEL (ganee no tekcty MK). Yn-
pasrieHve OCyLLIECTBAETCA ABYMS HE (PUKCHPYEMbIMU B HAXKA-
TOM MOJIOXXEHNN KHOMKaMK, MO OHOM Ha KabKabIA KaHa.

Perynuposka MOLLHOCTV OCHOBaHa Ha PEBEPCYBHOM MPUH-
uune ynpaenenns dason. Harpyska BKNYaeTcs B KaXKAOM
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nonynepuoae CETU B MOMEHT MEPeEXofa CEeTEBOMO HaMPHKEHS
Yyepes Hyrb U BLIKIMIOYAETCH Yepes onpeereHHbIN HTepsas Bpe-
MEHM B 3aB1CUMOCTU OT TPeBYeMOro YpoBHS SPKOCTU. Kommy-
Tauus Harpy3ku ocyLiecTenseTcs MoLLHbIMM MOSFET TtpaH3au-
cTtopamu. Takoe peLLeHre NMEET LenbIn psg NPENMyLLIECTB ne-
pen KIaccuyecKom CXeMOom NPSIMOro ¢ha3oBoro perynmpoBaHus
Ha OCHOBe Tpuaka:

- “MfArkoe” ynpaeneHne TpaH3VCTOPOM MO3BOMSAET CHU3UTL
YPOBEHb MOMEX M 3BOH HUTW NaMmribl — HE HY>XEH MPOMO3[KUIA
CETEBON (OUNMBTP, CHYKAIOLLMIA 3D(PEKTUBHOCTb M 3a4aCTYIO AB-
NAOLLMINCA UCTOHHUKOM HEMPUSTHOIO XXYXOKaHUS;

- briarofaps HapacTaHWIO HANPSKEHWS C HYNA U Manomy 3B80-
HY HATW, Nlamnbl CIy>XXaTt HaMHOIO AOMbLLIE;

- ana ynpaenexdna MOSFET TpaH3ucTopom TpebyeTcs ro-
pa3fo MEHbLUNI TOK;

- 6onee HU3KOoe NafeHVe HanpsXkeHWs Ha nepexode TpaHau-
CTOpa coKpallaeT TensoBbIeseHe;

- OTCYTCTBME MOHATUA “TOK yaep>XaHus” NO3BOSAET NIaBHO
perynupoBsaTb Masyto pKOCTb.

Crabunmsaumsa MOLLIHOCTU (T.e. APKOCTKM) OCHOBaHa Ha uc-
nonb3osaHum chopmysel P = U%R. Ecnm npuHsTb, 4TO CONPOTUB-
NEHVEe HUTW Hakana NocTOsIHHO [2], TO, N3MePsIA 1 KOPPEKTUPYS
B KaXXAOM nonynepuoge cpegHee HanpskeHve Ha 1amre, MoxX-
HO [OBUTBCA CTaBMNM3aLMK ApKOCTU. IaMeHeHme conpoTuene-
HWSt HUTW NPY BKITKOYEHUN 30eCb HE Y4YUTbIBAETCS, Tak Kak rmpu
3TOM, PaBHO KaK 1 Mpu perynmpoBKe APKOCTU, CTabunmnsaums He
Hy>Ha. CTporo roBops, CONPOTUBIIEHNE HUTW 3aBUCUT OT TEM-
nepaTypbl, & TAKXKe U3MEHSIETCS B HEKOTOPbIX Npegesiax B Teye-
HWe Kaxxgoro nonynepvoga [3]. OgHako npakTnyeckas nposep-
Ka nokasana, 4to 3T hakTopbl MOXHO HE yHMTbIBaTb — Ha Kaue-
CTBe CTabmnmsauum OHN He OTPaXKAKOTCA.

B npvHUWnNe BMECTO HanpsieHUs MOXHO U3MepsTb TOK Ye-
pe3 Harpysky, B COOTBETCTBMU C doopmyron P = P R. Ho ato
TpebyeT [OMONMHUTENBHOrO KOMMOHEHTA (LUYHTAa), @ BbIMrpbiLlLia
HW B 4YeM He AaeT.
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Hanps>eHne mepsieTcs He Ha caMol namne, a Ha BbIXO-
[e QMOQHOro MoCTa, K KOTOPOMY OHa NoAKmoYeHa. 3To BO3-
MOXHO, NMOCKOMNbKY NafgeHne HanpsXXeHUs Ha kaHane TpaH-
3UcTopa Marsno 1 UM MOXHO npeHebpeYb.

MakcumanbHoe HanpsXXeHne, KOTOpoe MOXHO nogaTh Ha
namny, HECKOJIbKO CHVMXEHO, 4TOO6bI 6bIS10 3a CHET Hero ocy-
LeCTBNATb CTAbMIM3auUmio NPY YMEHbLLEHUM HAMPSXXeHNs
cetu.

[noaHbIN MOCT BbIMONHAET TPU PYHKLUK:

- co3faeT nynbcupyroLlee ogHONONAPHOE HanpsxXeHue
ANS MUTaHUA Harpys3Kku;

- BbINPAMIIAET CETEBOE HanpshXeHWe O MMTaHUs CXeMb;

- obecneynmBaeT ceTeBoe Hanps>KeHne yaBOEeHHOM Yac-
ToThl (100 'y), ncnonedyemoe MK ans onpepeneHns mo-
MeHTa nepexoga asbl CeT! Yepes Hyrb.

HeTekTnpoBaHne nepexofa CeTeBOro Hanps>kKeHus ye-
pes3 Hynb OCYLLECTBNSAETCA TEM Xe AennTesnieM HanpsXXeHns
1 Tem Xe KaHanom scTpoeHHoro B MK ALIIM, koTopble npea-
Ha3HayeHbl A5 U3MEPEeHWs HanpsXXeHns Ha namne. JTo no-
3BONSIET 0TKA3aTbCs OT BCTPOSHHOr0 KomnapaTopa v yMeHb-
LWINTb TEM CaMbIM MoTpebrnsembit ToK. PunsTpaums cete-
BbIX MOMEX peann3oBaHa NporpammHo.

Bnok nutaHua BbINonHeH No 6ecTpaHcopmMaTopHOn
CXeMe C racawum peauctopom (6annactom). Micnons3oatb
B KayecTBe 6annacrta KoHAeHcaTop B AaHHOW CXeMe He no-
nyynTea, Tak Kak gns aToro TpebyoTcs ABa AMOLHbLIX MOC-
Ta (oguH ana 6noka NnuTaHus, Apyrov Ans namn) ¢ o6venm-
HEHHbIMW BbIBOAAMMW 3EMIU, 4YTO MPUBERET K KOPOTKOMY 3a-
MbIK@HWIO.

B KayecTBe perynupyoLlero afeMeHTa npuMeHeH npe-
LM3NOHHBIN MUKPOMOLLHbLIN MCTOYHWK OMOPHOr0 Hanpsixe-
HuA +5 B napannensHoro Tuna (ganee no tekcty MOH). Mo
CPaBHEHMIO C 06bI4HbIM CTABUIUTPOHOM, Bbi6paHHbIn MOH
nUMeeT ABa BaXHbIX NpenmyLlecTsa. Bo-nepBbix, ogHOBpe-
MEHHO co cTabunuaartopom nutaHmsa MK nonyvaetcsa cta-
6unbHOe onopHoe HanpsbkeHne AL [3]. Bo-BTopbIX, Ha
nopsAoK yMeHbLIaeTCs NoTpe6seMbI perynupyoLmMm ane-
MeHTOM TOK (¢ 1 MA 1o 0,1 MA).
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YCTPOWMCTBO MMEET 3alUmUTy OT KOPOTKOrO 3aMblKaHus,
NPeBbILLEHVS MOLLHOCTY Harpy3Kun 1 NoBbILLIEHUSI CETEBOrO
HanpsXeHus.

1.6. TepmuHonorus

Mcnonb3oBaHHbIE B ONMCAHUM TEPMWHbI UMEIOT cnegy-
oLLMe 3Ha4YeHus:

®yHkyms (feature) — To unm MHoe yoo6CcTBO, NPEnoCTaBns-
emoe nonsaosarento. Mpumep dpyHkumm — Umutaums MpucyT-
cTBUs Xo31eB. DYHKLMA MOXET UMETb HECKOIbKO PEXMMOB.

Pexunm (mode) — 310 BbibBMpaeMbIi Nonb30BaTenem cno-
€06 nosefeHus yHkuMn. Hanpumep, yHKuns Umutauns
MpucyTcTBrs X035€B MOXET paboTaTtb B peXUME MOCTOSH-
HbIX 3Ha4Y€HWIN APKOCTU, ONINTENbHOCTU BKITHO4YEHHOI O U BbIK-
JTIOYEHHOr O COCTOSIHWUIA, UMW B PEXMME, KOrAa 3TW 3HaYeHns
BbIGUPAOTCSH CryYanHo.

CoctosiHne (state) — 310 cocTaBHas 4acTb KaXxaoro pe-
Xuma. MNprmMepsbl: KaHan MOXeT HaxoAuUTbCA BO BKITHOYEH-
HOM MM BbIKJIIOYEHHOM COCTOSAHUK (B NIOBOM peXMMEe); nNpu
BKJTIOHEHUW/BLIKIIOYEHNN KaHana OH HaxoauTcs B COCTOS-
HUW NNABHOro yBeNNYeHUs/yMEHbLLUEHUS SPKOCTU; Npu
BKJIIOYEHHOM KaHase 1 HaXxaTon KHOMKe KaHas HaxoanTbes
B COCTOSIHUWN U3MEHEHUS APKOCTW.

Haxatb kHorky (ClickButton) — o3HavaeT HaxaTb ee 1
3aTeM OTNYCTUTb He NO3Xe YeM Yepe3 1 cekyHay (370 Bpems
onpegensieTcs 3Ha4eHnem KoHcTaHTbl cButtonOnHoldSense).

Ynepxuvsats kHonky (HoldButton) — 3Ha4mT Haxatb ee
nynepxueaTtb B HAXKaToM MNOJIOXXEeHUN He MeHee 1 CeKyHAbl
(3TO0 Bpemsa onpepensetca 3HAYEeHUEM KOHCTaHThbI
cButtonOnHoldSense).

lMpouyenypa — dparMeHT Koda, KOTOPbIN HAYNMHAETCA C
OOHOMMEHHOW METKM, U NPOJOMKAETCH, Kak npasuio, Ao
cnegytoulen metkn. Hanpumep, npouenypa PhaseDetect —
3TO y4acToK Kofa nporpamMmmsl oT MeTkun “PhaseDetect:” oo
meTkun “ADCSampling:”.

OcHoBHasi nporpamMma — y4acTok koga B 651oke Main.asm
OT nepBol komaHapl npoueaypbl ADCEXit fo nepBoi KomaH-
bl npouepypbl PhaseDetect.

2. YNIPABJIEHME

KaxabI 13 AByx KaHanos gMMmepa UMeeT Aiga pexuma
paboTbl. KaHanbl 1 X peXxuMbl paboTarloT 0AVHAKOBO, HO He-
3aBUCUMO ApYr OT Apyra, KaxAapbl CO CBOMMU HACTPOMKaMu.
[MosTomy panee paccmaTpusaeTcs paboTa Ha npyMepe og-
HOro KkaHana unu pexuma. Hassanusa s4eek EEPROM, B Ko-
TOPbIX XPaHATCSA HACTPOMKK, AaHbl B o6Lem Buae. Homep
kaHana/pexvmMa nmbo He ykasblBaeTCcsi COBCEM, 60 060-
3Ha4vaeTcs 6ykson “X” unm “x”.

JonycTMmbIn anana3oH HaCTPOEK, UX Pa3MepPHOCTb, a Tak-
Xe 3Ha4YeHus Mo YMOMYaHWIo ykasaHbl B OMUCaHWM COOTBET-
ctytomx sHeek EEPROM B dhavine Dimmer.asm. Mopsigok
N3MEHEHMA 3HaYEeHUIN HEKOTOPbIX M3 HUX NPUBEAEH B pasaene
HACTPOMKA.

CyLiecTByeT HECKOMBbKO O6LLMX MPaBWil, KOTOPble OTHO-
CATCA K NIIOOLIM (PYHKLMAM U pexnumam padoThbl:

- €CIIN He YKa3aHOo B ON1caHun, AiTENbHOCTb HAapacTaHWA U
cnapa sPKOCTU NPW BKITOYEHUM U BbIKIOYEHUW onpeaenseTcs

3Ha4veHnsaAMn s4eek eTurnOnSpeedModeXChX;

- BO BPEMS BKITHOYEHUS U BbIKITFOYEHNSA KaHana oH He pe-
arvpyet Ha MaHUNynauum ¢ KHOMKOM;

- TOYHOCTb BbIAEPXXMBAEMbIX MHTEPBAJIOB 32BUCUT OT CTa-
GUIILHOCTM HaCTOThI NUTAIOLLEN CETU U, KaK MpaBuIio, CoCTaB-
naet He xXyxe =10 ceKyH[ B CYTKMU.

YCTpONCTBO rOTOBO K paboTe Yepesd 4 ceKyHAbl nocne no-
Ja4yu ceTeBOro HanpsxeHus. B cnyvae KpaTKOBpeMEHHOro
(okono 1 cekyHppl) NponagaHus HanpsKeHUs CETU YCTPOW-
CTBO BO30GHOB/AET CBOIO paboTy cpasy, 6e3 3afepXKu.

2.1. BKno4eHue U BbiKIIO4YeHue

Pexxum, B KOTOPOM BKIIOYUTCS KaHas, onpenenseTcs crno-
Co60M yrpaBfieHus KHONKOW. Mpn HaxaTnmn KHONKK BKI04a-
€TCA NePBbI PEXUM, NPU YOSPXMBAHUN — BTOPOW.

SpKOCTb HapacTaeT naBHO, YTO B 3HAYUTENBHOM CTENEHN
npoasieBaeT CPoK CyX6bl namnbl. ApKOCTb yBeNnn4MBaeTcs
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[0 Tex Mnop, Nnoka He CpaBHAETCA C TOW, koTopas 6bina npu
nocnegHem UCMosib30BaHNM AAHHOMO pexuma. YpoBeHb sp-
KOCTM coxpaHseTcs B siveiike elLastBright. 3T1a xe aueiika
onpepensieT BENUYMHY APKOCTU NPV NMEPBOM BKIIHOHEHWM
AMMMepa B CeTb, a TaKXe, ecriv 3anoMuHaHne SpKocTu 6bIno
OTKIOHEHO.

Bnarogaps pa3genbHbiM HACTPOVKaM KaHasoB U UX pe-
XWMOB, NOSIBNSAETCHA BO3MOXHOCTb 3a4aTh YeTbipe pasHbiX
YPOBHS1 OCBELLEHMS ANS pas3nuyHbIX cutyauuin. Hanpumep:
NpocMOTP Tenenepegad, YTeHNe, HOYHOE OCBELLEHUNe, fe-
XYPHBI CBET B KOMHATe.

OnuTenbHOCTb HapacTaHusa IPKOCTU, T.e. BpeMs 3a Ko-
TOpOe BKIOYUTCA KaHan, onpefenseTcs 3Ha4eHneM s4en-
kn eTurnOnSpeedMode1 unm eTurnOnSpeedMode2, B 3a-
BMCUMOCTM OT BbIGPAHHOMO pexmma. 370 NO3BONSET HACTPO-
UTb Pa3Hyl0 CKOPOCTb U3MEHEHUsI APKOCTU C y4eTOM pas-
JINYHOIO YPOBHS BHELLIHEN OCBELLEHHOCTWU. Hanpumep, MOX-
HO Bbl6paTbh MakCUManbHYK CKOPOCTb A1 NEPBOro pexu-
Ma, 4Tob6bl 06ecrneynTb GbICTPOE BKIIOYEHME KaHana npu
HanMymMm OCBELLIEHNA B KOMHATe OT APYrnX UCTOYHWUKOB, U
MUHUMarbHYI0 CKOPOCTb 4J151 BTOPOro pexuma, 4tobbl rna-
3aMm 6bI10 Nlerye aganTMpoBaTbCs NPU BKIKOYEHUW namnbl
B MNOSTHOW TEMHOTE.

BbiknioyaeTca KaHan HaxaTtvemM Ha KHoMKy. CKopocTb
cnapa fIpKOCTU onpepenseTcs 3Ha4YeHUeM SYenKu
eTurnOffSpeedMode1 unu eTurnOffSpeedMode2, B 3aBu-
CMMOCTM OT TEKYLL,ero pexunma. 370 no3BonseT HAaCTPOUTb
Hanbonee KOMOPTHOE U3MEHEHNE APKOCTN C TOYKU 3pe-
HWA BOCNPWATUSA UKW B 3aBUCMMOCTM OT cuTyaumu. Hanpu-
Mep, MYHUMarbHasa CKOpoCTb 6YAET nonesHa, 4To6bl nocne
BbIK/IOYEHMSA KaHana ycneTb BbIATM U3 KOMHaTbl HE B TEM-
HOTE WM 4TOObl MNaBHbIM ralleHnem Bocco3gaTb aTtMoc-
depy KuHozana.

Ecnun 6ut ebTurnPrevState yctaHosneH, To npu Bo306-
HOB/EHUM NOAAYMN ANEKTPONUTAHNA Nocse cO0s1, KaHan BKIO-
4ynTCA aBTOMaTu4eckm (depes 4 cek.). Npu atom 6yneT Boc-
CTaHOB/EH TOT PEXMM 1 Ta APKOCTb, KOTOPas CyLLecTBOBa-
la Ha MOMEHT c601. Ecnun xe oTKnoYeHne aneKTpoaHeprum
NPON30LLSIO BO BPEMS BKIIOYEHWS UMW BbIKIMIOYEHNA KaHa-
na, To Nocne BO30OHOBIIEHNS MUTaHWNA KaHas He BKITIOHYUTCS.

2.2. PerynupoBka 1 3anoMuHaHue spKkocTu

PerynupoBka SipKOCTU NPOVCXOAUT MpU yaepXvBaHUK
KHOMKW. MNpy 3TOM CKOPOCTb M3MEHEHUS APKOCTU onpepne-
nsetcs 3HaveHneM a4enkum eBrightChangeSpeed.

[dnana3oH perynupoBKn SPKOCTU 3afaeTcs a4yerkamu
eBrightnessMin n eBrightnessMax. lNMpuyem gaxe B ToM
cny4ae, ecnum ypoBeHb SPKOCTU, 3aNOMHEHHbIV B f4eliKe
elLastBrightX_X, nexuT 3a npegenamm aToro guanasoHa.

Mo [OCTMXKEHUN KpPaMHUX 3HAYEHUIA U3MEHEHME APKO-
CTU Ha KOPOTKOE BPEMS NPMOCTaHaBIMBAETCS, HTOObI UMETb
BO3MOXHOCTb 3ahMKCMPOBaTb €€ Ha MWHUMAanbHOM WK
MakcMmanbHOM ypoBHe. OnMTenbHOCTb 3TOW 3a4ep>XKu
onpepensaetca 3HavyeHuamu adeek eMinBrightDelay un
eMaxBrightDelay.

HanpaBneHve n3ameHeHVs APKOCTU MpU yAepXMBaHUK
KHOMKKW 3aBUCUT OT cocTosiHuA 6uta ebBrightDirMode. Ecnu
6uT paBeH 0, HanNpaBneHVe He MEHSIETCS, T.€. OCTaeTCs TakuM
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Xe, KaknM 661710 BO Bpems nNpeabiayLien perynmpoeku. Ecnu
6UT paBeH 1, HanpasBfieHe N3MeHAETCs Ha NPOTUBOMONOX-
Hoe. [NepBas perynnposKa rnocne BKIOYEHUs KaHana Bce-
rAa HanpasneHa B CTOPOHY YBENNYEHUsi APKOCTU (eCnu, Ko-
HEYHO, ee TEKYLLMA YPOBEHb HMXE MaKCMMarnbHOro).

Yepes 2,5 cekyHabl NOCe OKOHYaHUS PerynmpoBKN yc-
TaHOBMEHHAsA APKOCTb COXPAHAETCHA B NaMATH, €e YPOBEHb
3anuceiBaeTcs B A4eliky eLastBrightX_X.

NMeeTca BO3MOXHOCTb OTKIIOUUTL 3aroMuHaHme. 3T1o
MOXET 0KasaTbCs MONe3Ho, ecnu, Hanpumep, TpebyeTcs,
YTOOGbI TOT UM UHOW PEXMM TOrO UMW MHOMO KaHana Bcerga
BKNIOYANCa Ha MakCcMMarbHY0 SiPKOCTb, HO NMpU 3TOM CO-
XpaHsanacb BO3MOXHOCTb perynMpoBku. Bo3amoxeH Takxe
W ApYrov cueHapui: NPeanonoXuM, YTo NepBbI PEXUM UC-
nonb3yeTcs A1 YTEHUA (APKOCTb YyTb BblLLE CPEAHEN), a
BTOPOW — A1 NPOCMOTpa Tenenepenay (APKOCTb Yy Tb HUXE
cpegHen). NHorpa TpebyeTtcs, K NpMMepy, YTO-TO 3alUuTb.
[ns 3TOro Hy>XKHO BKINIOYUTL MakCUMarnbHY APKOCTb. Ecnu
3arnoMuHaHmne ApKOCTU He OTKYaThb, TO MpU cneayowemM
BKIIOYEHMM, HanpumMep, Nepeoro pexuma fpKocTb byaet
MaKcumarsnbHOW, a Hafo, 4Tobbl OHa 6bina, Kak U paHbLue,
YyTb BbILLE CPeHEeNn, TakK Kak YTeHNe UCNosb3yeTcs HAMHO-
ro yaiie LnTbS.

OTKIOYUTB 3aNOMUHaHNE APKOCTN MOXXHO COpPOCOM BuTa
ebSaveBrightMxChx. B aTom crny4ae ypoBeHb ipkoCcTu 6y-
OeT onpefenaTbCa 3HA4YEHUEM TOW XEe CaMOWN SAYEeNKM
elLastBrightX_X ¢ TemM nuwb oTAnYmMeM, 4TO ee CodepXu-
Moe He 6yfeT nepesanuceiBatbes. [pn aToM npepens! pe-
ryNMPOBKN APKOCTM OCTalOTCA B finanasoHe, onpeaensieMom
Avenkamu eBrightnessMin n eBrightnessMax.

Ecnu TpebyeTcs, 4Tobbl APKOCTb, 3afjaBaemas B a4enke
elLastBrightX_X, 6bina ctabunuamposaHa, cnepgyeT Bbloupath
€e 3Ha4yeHne C y4eTOM peKoMeHaaunim, OTHOCALLMXCSA K MOA-
60py MakcuMarnbsHol apkocTu (cMm. pasnen HACTPOMKA).

2.3. ABTOOTKIIOYEHNE

Ecnu kaHan He 6bin BbIK/IIOYEH B TEYEHNE KONMMYecTBa
YyacoB, 3afaHHbIx B A4venke eOffTimeoutHours (1...24 4.),
OH BbIK/O4aeTc aBToMmatmyeckn. OTCHET BPEMEHN Ha4u-
HaeTcs cpaldy Mocne OTNyCKaHUsA KHOMKW MpU BKITHOYEHUM
KaHana. BoaMoxHbI oBa cnocoba aBTOOTKIIIOYEHMS, BbIOU-
paewmsble ¢ nomoLlpbto 6uta ebAutoOffMode.

Cnoco6 1 (ebAutoOffMode=0). fpkocTb nocTteneHHo
YMeHbLLAETCs [0 NOJSIHOrO BbIKNIOYEHUS KaHana. Bpewms, 3a
KOTOpPOE 3TO MPOUCXOQNT, ONPELENAETCA 3HAYEHNEM AYEN-
kn eOffTimeMode1. Bpems BbIKNIOYEHMSA 3aBUCUT TaKXe OT
MCXOQHOr0 YPOBHS AAPKOCTH.

Cnocob 2 (ebAutoOffMode=1). CHayana SpKoCcTb yMeHb-
LiaeTcs Ha (OMKCUPOBaHHOE 3Ha4YeHve, 3a4aBaemMoe B Mpo-
LleHTax OT UCXOAHOM ApkKocTu B a4einike eBrightDecrPercent
(10...90%). Ecnu nocne 3Toro B TeHEHUE KONMYECTBA MUHYT,
yKasaHHbIx B f4elike eOffTimeMode?2 (1...240 MuH.), aBTo-
OTKItoYEHME He ByaeT OTMEHEHO, KaHar BbIKHO4aeTcs.

YT106bI OTMEHUTbL AaBTOOTKIHOYEHME, CEedyeT yOoepXu-
BaTb KHOMKY. [1pn 9TOM APKOCTb BOCCTAHOBUTLCA 40 UCX0a-
HOrO YPOBHS, N HAYHETCH HOBLIN OTCHET BpeMeHu. Haxa-
TWE KHOMKU BMECTO €€ yaepXuBaHusa NpUBeEdET K Hemen-
JIEHHOMY BbIKJIIOYEHUIO KaHana.
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Ecnu Bo Bpemsi aBTOOTKIIOHEHUS NPOM30MAET nponaja-
HME Hanps>KeHUst CeTU, TO Nocne ero BO306HOBIIEHNS KaHan
He BKNtounTcs. Ecnm xe HanpsxeHve nponagetr B MOMEHT
OTMEHbI aBTOOTKIIIOYEHMSA, TO KaHan BKO4YMTCS (ecnn 3To
paspeLueHo 6uTom ebTurnPrevState).

2.4. AmuTaumsa NpucyTCTBUSA XO35EeB

HaHHasa dyHkuma (cokpalwleHHo UIMX) npegHasHayeHa
AN aBTOMaTUHECKOrO BKITIIOHYEHNS U BbIKITIOHEHNS CBETUIb-
HVKa Yepes 3afaHHble MPOMEXYTKMN BpeMeHW. ITa yHKLMA
— eOVHCTBEHHOE UCKIIo4eHWe 13 obLLero npasemna, cornac-
HO KOTOpoMy o6a kaHana paboTalT He3aBUCUMO Apyr OT
apyra. 34ecb OHV yNpaBnsaiOTCA OQHOBPEMEHHO, NPU 3TOM
ncnosb3yeTcs eanHbln HA6op HacTpoek. PyyHas perynnpos-
Ka ApKOCTM (MyTEM yAEpP>XUBaHUSA KHOMOK) B AAHHON OYHK-
uM1 HegocTynHa. 3TO chenaHo crneumansHO Ans Toro, Y4To-
6b1 oTnn4aTb PyHKumio UMX oT apyrmux doyHKUMIA 1 pEXNMOB
paboTbl ycTporictea. CTabunmsaums spkocTy B AaHHOW (OyH-
KUMM TaKXKe MOXET He OCYLLIECTBATLCS, Tak Kak ee ypOBEHb
MOXEeT NpUHMMAaTBL NMIo60e 3Ha4YeHme, BNIOTb A0 Makcumarb-
Horo (255), T.e. NpeBbIWaTh 3Ha4YeHVe, 3agaHHoe B A4elike
eBrightnessMax. OgHako, No 60s1bLLIOMY CHETY, CTabunuaa-
LuMa B 4AHHOM Crlydae He HYXHa, Tak kak pyHKums ncnornb-
3yeTcs, Korga HMKOro HeT goma.

BkniovaeTcsa doyHKUMS yaep>XXuBaHuem o6emx KHOMOK, KOr-
Oa o6a KaHana BbIK/toYeHbl. [1py 3ToM 06a KaHana Bkno4va-
IOTCSl HA OOWHAKOBYIO IPKOCTb, ONpefensieMyo A4enkon
eOwnersAtHomeBright.

MpogomkunTenbHOCTL paboThbl BO BKITKOYEHHOM COCTOSIHUM
onpegensieTcs 3HadeHeM s4enkn eOwnersAtHomeOnPeriod
(1...240 MyH.). OTCcYeT BPEMEHW HAUYMHAETCS C HaYana BKIo-
YeHua kaHanos. o nctevyeHnn 3afaHHoOro BpemeHn oba Ka-
Hana BbIkIo4atoTCcs. [NpPo[0IHKUTENBHOCT BbIKIHOHEHHOr O CO-
cToaHus onpepensetcs adenkon eOwnersAtHomeOffPeriod
(1...240 mMuH.). OTCYET BpeMEHM Ha4YMHAETCA C Havana BbIK-
NIOYeHNs KaHanos. Kak TonbKo 3T0 BpeMs UCTeYeT, 06a KaHa-
na cHoBa BkItovaroTes. Linkn 6yget noBTopAaTbCa [O TEX NOp,
noka (oyHKUMA He ByaeT OTKIOYEHa.

OTtknto4aeTcs PyHKLUUS HaxaTmem nobon KHONKu. Ecnn
B 3TOT MOMEHT KaHarbl 6bI/IN BK/KOYEHbI, OHWN BbIK/HOYaoT-
cs. Ecnun xe KaHanbl 6611 BbIKMOYEHbI, TO TOT KaHars, KoTo-
pOMYy COOTBETCTBYET HaXaTas KHOMKa, BKo4aeTcs B 06bI4-
HOM NepBoM pexunme. MNpu BbIKIOYEHHbIX KaHanax yHKLmMo
MOXHO TakXe OTKM4YUTb yAepXuBaHnem KHOMKW. B atom
cry4ae COOTBETCTBYIOLUMA KaHan BKIIOYUTCA B OObIYHOM
BTOPOM pexume.

MoxHo coenatb Tak, YTo6bl YPOBEHb APKOCTU N BPEMS
paboTbl BO BKIIOYEHHOM U BbIKNIOYEHHOM COCTOSIHUM U3Me-
HANUCb KaXxabIn pas no cny4yanHomy 3akoHy. [1ns 3TOro Hyx-
HO ycTtaHoBuUTb 6UT ebRandomOAH. Takas BO3MOXHOCTb
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noBbILLAaeT 3PPEKTUBHOCTb PYHKLNN, MOCKOSbKY CO CTOPO-
Hbl HEBO3MOXHO OTCNEANTb KaKylo-nMbo 3aKOHOMEPHOCTb —
KaXK bl LMK BKIOYEHNS/BbIKIIOYEHMSA HE MOXO0X Ha Npefpl-
AYLUNA.

Hes3aBnCMMO OT TOro, BKITHOYEH NN PEXMM CIyYanHOro
BbI6Opa UNN HET, MUHMMAanbHas APKOCTb COCTaBNAAET Npu-
MepHO 25% OT MakcumasibHO BO3MOXHOW. B aHHOM cny4vae
noa MakcMManbHO BO3MOXHOW MOHMMAaETCA APKOCTb namnibl,
BKJIIOYEHHOW B CETb HANPAMY0, NOCKOMNbKY B yHKUmM UIMX
SPKOCTb MOXET NPUHUMATb 3HAYEHUS BNIOTb 0 Makcumalsib-
HOro ypoBHsi 255. OrpaHu4yeHne MUHUMaIbHOM APKOCTM No-
3BONSAET y6eanTbcs B paboTe PyHKLMM NPY SPKOM BHELLHEM
ocBelleHnn. Kpome Toro, ecnm apkocTb caenatb MeHbLUEN,
TO ee ypoBHs ByaeT HeJoCTaTO4HO A1 3aMETHOro ocBeLLe-
HUA OKHa KOMHaTbl B TeMHOe BpeMs CYTOK.

OnuTensHOCTbL HapacTaHus 1 crnagda SpKOCTU NP BKITKOYe-
HUW 1 BbIKITIOYEHNM (DYHKLIMK, a TakxXe BO BpeMs ee paboThbl 3a-
BWCUT OT TOrO, B KaKOM PEXMME MOCNEQHWUIA pa3 UCTONb30Ba-
JIMCb KaHarbl. Hanpumep, ecnuv nepebIvi KaHan 6bin 3a0eNCTBO-
BaH B MEPBOM pPEXMME, a BTOPOI KaHas BO BTOPOM, TO AfUTESb-
HOCTb HapacTaHus 1 cnafa ApKOCTU NePBOro KaHana 6yneT on-
penensTbea 3HadeHnammn sueek eTurnOnSpeedMode1Chl m
eTurnOffSpeedMode1Ch1, a BToporo kaHana — 3Ha4eHUsIM1
s4eek eTurnOnSpeedMode2Ch2 1 e TurnOffSpeedMode2Ch2.

OTKNtoYEHWE 3M1EKTPOIHEPT UM HE BNUSIET HA PaboTy GoyH-
Kuun. Ecnn nutaHve nponafeT npu BKIKOYEHHbIX KaHanax,
TO Mocne ero BO306HOBNEHUS KaHanbl Bktoyatca. Mpu ak-
TMBHOM peXxnme Cry4anHoro Bblibopa apKocTb 6yaeT Bblbpa-
Ha cny4anHO M MOXET He CoBMnacTb C npeabiayLuen. Ecnu
nuTaHMe nNponageT Npu BbIKIIOYEHHbIX KaHanax, To rnocne
€ero BO306HOBJIEHNA KaHanbl HEe BKJOYATCH, HO Ha4yHeTCs
HOBbIA OTCHET BPEMEHW PaboTbl B BbIKITIOHYEHHOM COCTOSIHUM.

AHanornyHo aTomy, ecnv nNuTaHve nponaget B MOMEHT
BKJTHO4EHMS KaHa0B (BO BPEMsi HapacTaHusi ApKOCTK), TO Noc-
ne ero BO306HOBMEHUS KaHasbl BKAOYATCA, @ €Cnv B MO-
MEHT BbIK/TH04EHMSA — TO HET.

Ecnun nutaHve nponaget B MOMEHT BKJIHOYEHMA CaMOW
(PyHKUMM, TO NOCSie ero BO30GHOBIEHMS KaHarbl BKOYaT-
cs. Moatomy, ecnu oyHKLMIO NOTPe60BANOCh BKIIHOYUTD, Ha-
npvMep, nepes oTbe3[00M B OTMYCK, 1 B 3TOT MOMEHT npona-
10 HanNpsXeHWe B CETU, XAATb NOKa OHO NOSBUTCH HE HY)XHO
— (PYHKLMS caMOCTOATENIbHO BO3OOHOBUT CBOIO paboTy, Kak
TOJSIbKO BOCCTaHOBUTCA HanpshXeHue B ceTu. COOTBETCTBEH-
HO, ecnv NUTaHue NponageT B MOMEHT BbIKIIIOYEHUSA PYHK-
UMM (HE3aBUCUMO OT TOrO, B KAKOM COCTOSIHMM HaxXoOsATcs
KaHarbl), TO nocne BO306HOBEHMSA NUTaHMA PYHKLMSA OKa-
XKETCA OTKIHOYEHHON.

Bo Bcex cnyyasix oTcHeT BpemeHu paboTbl BO BKIIHOYEH-
HOM U BbIKJTIO4YEHHOM COCTOSIHUM NOCSIE BO30OHOBIEHUS MO-
Ja4u 3NEKTPOSHEPIMM HAYMHAETCS 32HOBO.
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