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Y10 Takoe
CBEeTOAUOAHOE OCBelleHue

Mo»(eT 6bITb, Bbl ellie He 3HaeTe, HO CBETOAMOAHOE OCBelleHUe MoBce-
MECTHO WCMOAB3YeTCS M MMeeT LUMPOKMM Kpyr npumeHeHus. Bo Bcem
MUpe LIBETHOE CBETO-AMOAHOE OCBElLeHME TMPUMEHSETCS AASl MOACBETKM
apXMUTEKTYPHbIX AOCTOMPUMEYATEABHOCTEN M 3AaHMIA, UMEIOLLUX UCTOpUYe-
CKYIO LLEHHOCTb: OT TeAeBU3MOHHOM GalwHn Cu-DH Tayap B TopoHTo, KaHaaa,
Ao MocTa yepes Bocdopckuit npoans B Ctambyae, Typums. B Teatpax, KoHLepT-
HbIX 3aAaX, BO BPEMS CLLEHMYECKUX MPEACTABAEHUI, B PECTOpaHax, B KasHO U
PasAMYHbIX O6LLLECTBEHHbIX MECTax MOAHOLBETHOE CBETOAMOAHOE OCBelL,eHue

UACAABHO AAA CO3AAHUA APKUX U AUHAMUYECKUX CBETOBbIX I'IPeACTaBAeHMlji.

Bo Bcem Mupe akmuBHO MCNOAb3yIOMCA CMCMEMbI CBEMOGMUOGHOrO OCBeLle-
HUA C n3MeHennem uema. CBemogmnogHoe ocBelleHne Ha Avenue of the Arts
B . DuaageAbpus, wmam [leHcuAbBaHusA, cosgaem 3¢pPeKmHyio gUHaMMU4eCKyio
ammocagepy.



OcgellleHne AOpOT M TyHHeAel, CMOPTUBHBIX
COOPYXEHWI U apeH, YAUL, U MAOLLaAeN, FTOPOACKMUX
AAHAWAPTOB M B3AETHO-MOCAAOUHBIX MOAOC a3po-
rMopTa HEBO3MOXHO MPEACTaBUTb 6e3 CBETOAMOAHBIX
OCBETUTEABHbIX NpubopoB Geaoro ceeTa € GUKCH-
POBaHHOM LIBETOBOI TemnepaTypoit. CBeToAMOAHbIE
AaMrbl 6bIBAlOT CaMbIX Pa3HOO6PA3HbIX TEXHUYECKMX
cneuundmKaLMif, KPOMe TOrO, Y HUX MPUBAEKATEAbHbIN
BHELIHMM AM3aMH,— BCE 3TO COCTaBASieT OOAbLLOM
CMMUCOK MPEUMyLLLECTB, KOTOPbIE NMPEAOCTABAAIOT CBe-
TOAMOAHbIE TEXHOAOTUM B OCBETUTEAbHbIE CMCTEMbI
COBPEMEHHOTO  MOKOAeHUs.. BeAble  cBeToAMOABI
aKTMBHO MCMOAb3ylOTCA B cucTemax obuiero ocse-
weHus. CBeToAMOAHblE cBeTOBble NMpubopbl 6eaoro
CBeTa HaXOAST MpUMEHeHWe B CUCTeMaX CBETOBbIX
KapHWM30B OTPa)XeHHOro cBeTa, paboyero ocseleHUs
M B MOTOAOYHbIX CBETMAbHMKAX, YCTAHaBAUBAEMbIX B
MarasuHax, Mysesx, odpucax, LWKOAaX, AabopaTopusix,
60ABHMLAX M YACTHBIX KBapTUPaXx.

Mo cBoelt ¢yHKUMOHAABHOCTH, SKCMAyaTaLLUOH-
HbIM XapaKTepUCTUKaM U 3KOHOMUYHOCTU MPaBUAbHO

BeAbie ceemogmogbl HawAm csoe
npumeHeHue B cucmemax obuero
ocseueHus. CeemoguogHas
KapHU3HAA nogcBemKa nogyepkusaem
JAE€raHMHoOCMb U UHGUBMGYAAbHOCMb
Cmapou CesepHovi uepksu (Old

North Church) 8 r. BocmoH, wmam
Maccauycemc.

CKOHCTpPYMpPOBAaHHblE CBETOAUOAHDBIE CBETOBbIE I'IpM60pr NMPEBOCXOAAT TpaAU-

LUMNOHHbIE. nepeHMCAMM UX BO3MOXXHOCTU:

* Co3paloT sipkoe npsiMoe ocBellleHWe O6beKToB, paboumnx MoBepxHOCTeN

U LLeAEBbIX 30H KaK BHYTpuU MOMELLEHWN, TaK U HA OTKPbITOM BO3AYyXeE.

¢ O6becneumBaloT CTabMAbHbIA BbICOKOKAYeCTBEHHbIM LLBETHOM W BeAbli

CBET NpaKTU4eCcku be3 BUAUMbBIX LIBETOBbIX MNMEpenasoB MeXAyY CBETOBbIMU

npubopamu.

4 CBETOAMOAHOE OCBEUEHUNE
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M anFOAHbI AAA UCNOAb3OBaHUA NMPaKTUYECKU B AOBbIX CUCTEMaX OcCBeLeHUA.

M O6ecneunsatoT NOAy4Y€HME MOAHOIo CrneKTpa OCHOBHbIX LLBETOB, a TaKX>Xe
6eAoro cBeTa C MOAHbIM Ha.60pOM OTTEHKOB, OT TEMAOIo AO XOAOAHOTO.

*  BocnpousBoAST MOAHOLIBETHbI HacTpamBaeMbld OeAblii CBET AAS CO3Aa-
HUS AMHaMUYECKUX CBETOBbIX 3pPEKTOB C M3MEHEHUEM LiBEeTa M KpyMHO-
MacLUTaBHbIX AMCTIAEEB, KOTOPbIE He MOTYT ObITb PeaAM30BaHbI C MOMOLLbIO
TPAaAMLIMOHHOM CBETOTEXHUKMU.

*  Ob6ecneunBaloT 6oAee BbICOKYIO 3HEPro3dp¢eKTUBHOCTb, MO CPABHEHUIO
C TPAAULIMOHHBIMM CUCTEMAMM OCBELLLEHMS.

M HaAe)KHO U3AYHalOT CBET B TE€YEHUE MHOIMUX TbICAY HYACOB — TO €CTb KOrAa
AIOMUHECLLEHTHbIE AaMIbl U AaMIbl HAKaAUBaAHUA y>Ke OTKa3bIBaloOT.

M Aerko YCTAaHOBUTb U 3KCMAYaTUPOBaTb C UCMOAb30OBaHUEM TPaAMLIUOHHDBIX
WHCTPYMEHTOB U TNPUEMOB AAA HOBbIX U MOAEPHU3IMPYEMbBIX CUCTEM
OCBELLEHUA.

*  O6ecneunBaloT BbICOKYIO CTOMKOCTb K BO3AEMCTBUIO BUOpaummu u sddek-
TUBHO pabOoTaloT MpU HU3KMX TEMMepaTypax.

*  CHmxaloT O6LLyl0 CTOMMOCTb BAAAEHMS BAaropapsi BbICOKOM 3Heprosg-
$EKTUBHOCTH, YBEAMHEHHOMY CPOKY CAYXK6bl M MMHMMaAbHbIM 3aTpaTam
Ha 0BCAYXMBaHMe, 4acTo C obecreyeHMeM CpoKa OKYMaeMoCTU MeHee YeM
OAMH TOA.

CBeToAMOAHOE OCBelLlEHWE 3aHMMAET AMAMPYIOLLME MO3ULMM Ha CBe-
TOTEXHMYECKOM PbIHKE, BEAb 3TO CBETOBOE pelleHMe MAKCUMAAbHO 3KOAO-
TMYHO C TOYKM 3PEHUS TOTO, YTO OHO MoMoraeT cbepeyb GecLieHHble pecypchl
Haweli nAaHeTbl. B ycroBusx obuiero cokpaiieHus pacxoAoB, paspaboTku
HOBbIX CTaHAAPTOB, 3EAEHbIX MHULMATUB U MPUHATUS 3aKOHOAATEAbHBIX aKTOB,
HanpaBAEHHbIX Ha 3alLUTY OKPY»KaloLLLE CPeAbl, CO3AAI0TCA BOAbLLME BO3MOX-
HOCTU AASl UCMOAB30BaHMSA CBETOAMOAHOIO OCBELLLEHNS KaK Ha HaLlMOHAAbHOM,
TaK M Ha MEXAYHapOAHOM YPOBHe.

OAHVMM 13 6apbepoB, MPEMsATCTBYIOWMX LIMPOKOMY PacrpOCTPaHEHUIO
CBETOAMOAHOTO OCBELLLEHUS], SIBASIETCS AOBOABHO HM3Kasi OCBEAOMAEHHOCTb
Aloaelt 06 3Toi TexHoAorun. KHura, KOTopyto Bbl AEPXKMTE B pyKax, Mpu3BaHa
paspylwuTb 3TOT 6apbep M pacckasaTb O TEXHOAOTMU CBETOAMOAHOTO OCBellle-
HUS, MPUMEHEHUN CBETOAMOAHBIX OCBETUTEALHbBIX MPMOOPOB U BO3MOXHOCTSX,
KOTOpble OTKPbIBAlOT CBETOAMOABI AAst Bu3Heca.

| — 4TO TAKOE CBETOAMOAHOE OCBELWEHMUE 5



/CBeTOAMOAHbIe NPpUBOPbI AAS PA3AMYHBIX CUCTEM OCBeLLI,eHMFl\

CeroAHs CBETOAMOAHbIE OCBETUTEAbHbIE MPUGOPbI MOTYT UCMOAL30BATLCS MPAKTUHECKU B AlO-
6bIX OCBETUTEABbHBIX CUCTEMAX, BKAKOYAs MPUBEAEHHbBIE HUXKE AECATb OCHOBHbIX obAacTed
npumeHeHus. Boaee noapobHas nHopmaLmsi 06 0BAACTSX MPUMEHEHUS U CBOMCTBAX CBETO-
AMOAHBIX CBETOBbIX MPUBOPOB, a TaKXKe NMPUMEPbI YCMELHONO UCMOAB30OBaHKUS CBETOAMOAHOMO
OCBeLLEHUs MO BCEMY MUPY MPUBEAEHDI B rAaBe 4.
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Pa6ouee MoToAouHbIE KoHTypHoOe
ocBelLeHne CBETUAbHUKM ocBelLeHne
N e -
I #
L - i
— =
O6bwee CKoAb3AWan UcTouHMKHU cBeTa

ocBelLeHHne CTeH noACBeTKa CcTeH npAaMoro HaGAIOAeHMFI

B < =

3aAuBalouwee YAunuHoe ABapuiiHoe AKuLeHTHoe
ocBellleHue ocBellleHHe M yTUAMTapHOe ocBellleHHue

\ ocBeweHue j

CBeTOAMOAHbBIE CBETOBbIE MPUOOPDLI —
3TO CBET B HOBOM CBeTe

Aerkoe B ycTaHOBKe M ypAoOHOe B 3KCMAyaTaLMM CBETOAMOAHOE OCBe-
TUTeAbHOe obopysoBaHMe OBCAY)KMBAeTCs TaK XKe, KaK M TPaAULIMOHHOE, HO
MpU 3TOM CyLLLECTBEHHO OT Hero oTAuyaeTcs. CBETOAMOAHbIE CBETOBblE MpW-
60pbl MOXHO OXapaKTEpU30BaTb CAEAYIOLLMM O6pasom:

*  DTo TBepAOTEAbHble YCTPOMCTBA, B KOTOPbIX UCMOAB3YIOTCS MOAYNPOBOAHM-
KOBble MCTOYHUKM CBETA U APYTUe SAEKTPOHHbIE KOMMOHEHTbl. DTUM OHM
OTAMYAIOTCS U OT AaMM HaKaAMBaHMS, COCTOSALLUX M3 CTEKASIHHOM KOAGbI U
HUTU HaKaAa, U OT AOMUHECLLEHTHbIX MCTOYHWUKOB CBETA, B KOTOPbIX SAEKT-
pU4eCKasl SHEprUsi UCTMOAb3YeTCS AASl BO3DYXKAEHUS rasa, HaAXOASLLLErocs
BHYTPU KOAGbI.

* Tlo cyTu, 3To M3HaYaAbHO LiMPPOBbIE YCTPOMCTBA, CBOMCTBA KOTOPbIX MOX-

HO MNPEeLU3UOHHO PeryAMpoBaTh C MOMOLLBIO CMeLMaAbHbIX YMPaBASIOLLMX
YCTPOWCTB.
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®omo c paspewenns Electroland

*  ODTO WHTErpuMpoBaHHble CUCTEMbI, B KOTOPbIX CTUPAIOTCS TPaHULIbI MEXAY
AaMMoM U CBETUALHMKOM. BO MHOTMX CBETOAMOAHBIX OCBETUTEABHBIX MPU-
6opax «AaMmrbl» (CBETOAMOABI) HEOTAGAMMBI OT OCBETUTEABHOW apMaTypbl.

M B 60AbwMHCTBE CAy4aeB OHU ABAAIOTCA YaCTblO CUCTEMBbI, BKAIOYAIOLLLEN B
ceba UCTOYHUK MUTaHUA AASl CUAOBBIX LLener u uenemn YnpaBA€HUA, KOH-
TPOAAEpbI U KabeAbHble COeAUHEHMUSA.

*  DTO HamnpaBA€HHblE UCTOYHMKM CBETA, YTO MOBbIWAET UX 3PPEKTUBHOCTD
MO CPaBHEHMIO CO CBETOBbIMM MPMBOPaMM, U3AYHAIOLLLMMM CBET BO BCEX Ha-
npaBAeHusX. B 6oAbLIMHCTBE CBETOAMOAHBIX MPUGOPOB UMEIOTCS AMH3bI,
YCTPOWCTBa MO3ULMOHUPOBAHUS U PETYAUPOBKM YTAQ HaKAOHA.

*  DTO eAMHCTBEHHblE UCTOYHMKM CBETA, CBETOBAs OTAAYa KOTOPbIX YBEAUYM-
BaeTCs MPU PeryAUpOBaHMU IPKOCTH.

CseToBble NMprGOpLI MOTYT COAEPXaTb KAACTepbl 6eAbIX MAU LIBETHBIX CBe-
ToAnoaoB. OCBETUTEAbHbIN NpUGOP ¢ GeAbIMM CBETOAMOAAMM MOXKET WCMY-
CKaTb TOAbKO OAMH OTTEHOK XOAOAHOTO, HEWTPAaAbHOTO MAM TerAoro 6eroro
CBeTa, B TO BPeMs KaK HacTpauBaeMblii BapUaHT, COCTOSALLUI M3 KOMOUHaLMM
CBETOAMOAOB XOAOAHOTO U TenAoro 6eAoro cseTta, — CBET PasAUYHbIX OTTEH-
KOB, KOTOpPbIE MOXHO BbI6U-
paTb C MOMOLLBIO MPOCTbIX
KHOMOYHbIX ycTpoicTe. Cae-
TOBble MpUGOPbI C LBETHBIMM
CBETOAMOAAMU U3AYyHalOT CBET
¢duKcMpoBaHHOroO OTTeHKa:

3eA€HbIM, TOAYOOW, YMCTbIN
CUHWUWA, AHTapHbIM U T. A., B TO
BPeMsi KaK  OCBETMTeAbHas
apMmaTypa MepeMeHHOro LBeTa

(RGB), BKAlOYatoLLLas KpacHble,

3eAeHble U CUHME CBETOAMOADI,
AMHGMM‘JGCKOC csemogwogHoe ocBeleHne

NpUBHOCMM HEKMI MeampaAbHbl gpamammsm
B 06pas o6bekma, 6ygb mo obLiecmBeHHble
MEeCmMa UAM XXMAble NOMELLEHMA.

Csemoguogbl ¢ HacmpansaembiM 6eAbIM
CBEMOM He MOAbKO NPEBbILLAIM BO3MOXHOCMM
MpaguUMOHHON CBEMOMEXHUKMH,

HO ¥ OMKpPbIBAOM HOBbIE NEPCNEKMUBbI

gASl gEKOPAMUBHOIO U AKLLEHMHOI0 OCBELLEHUSA
ropogcKmux 3gaHmi U apxumeKkmypHbix

MOXXET UCMNOAb30OBATbCA AASA

MOAYYEHUS MWUAAUOHOB  LiBe-
TOB U AMHAaMMYECKMX CBeTO-
uBeToBbIX 3¢pdekToB. MyAbTHU-
CMeKTpaAbHble CBETOAMOAHbBIE
cBeTOBble MpUOBOPbI  MCMOAb-

3YlOT AOMOAHUTEAbHbIE LiBeTa

NAMSIMHUKOB. YcmaHoBAeHHble B Cynepmapkeme
«Tapremy, pacnoaoskeHHoM B Pokgeareposckom
ueHmpe B HbiO—l;’OPKe, CBEMOgMOogHbie
csemuabHuku iColor Cove MX Powercore,
pazpabomarHbie komnanuesi Philips Color
Kinetics, cozgatom nimepakmusHyio ammocgepy.

| —

(Hanpumep, KaHaAbl SIHTapHOTO
M 6eAoro LBETOB B AOMOAHe-
Hue kK RGB) aAs usMeHeHus
MAM  PacLUMpPEHUs AMarasoHa
BOCMPOU3BOAMMbIX LIBETOB.
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CBeTOAMOAHbIe CBETOBbIE I'IPl46OPbI MOryT NUTaTbCA OT BHELIHEro UCTOMY-
HUKa MUTaHUA UAU HEMOCPEACTBEHHO OT 3AEKTPOCETMU. B OAHUX CBETOAMUOA-
HbIX OCBETUTEAbHbIX an6opax UCTOYHUK NMUTAHUA BCTPOEH BHYTPb, YTO YyCTpa-
HAEeT HeoGXOAMMOCTb UCMNOAb30OBaHUA TPOMO3AKUX U HM3K03¢¢eKTMBHbIX
BHELIHNX UCTOYHUKOB NMUTaHUA, B APYTrnXx 3¢¢eKTMBHOCTb obecneunBaeTcs 3a
CYEeT COKpalleHUA MAU yCTpaHEHUA I'IOTPeGAeHMﬂ SAEKTPO3HEPIrnMn B BbIKAIO-
YE€HHOM COCTOAHUMN.

CBeTOANOAHbBIE OCBETUTEABHbIE YCTAHOBKM:
OT MPOCTOrO K CAOXKHOMY

Ecam  kpynHomaciuTab-
Hbleé CBETOAMOAHblE OCBe-
TUTEAbHbIE CMUCTEMbI OTAM-
YalOTCA  CAOMKHOCTBIO U
ABAAIOTCS  KOMMAEKCHbBIMMU,
TO YCTaHOBKAa CBETOAM-
oA0B 6eAoro MAM  LBeT-
HOrO  CBETa, MCMOAb3ye-

MbIX AAA MOBCEAHEBHOrO
MAM  aKLEHTHOro  ocBe-
LLLEHUS, HEe CAOXKHee, YeM
YCTaHOBKa  CBETUAbHUKOB
C AIOMUHECLLEHTHBIMU AaM-
naMm M AaMMamm HaKaAu-
BaHMA.

lMpocTeiiune oOCBETUTEAbHble CUCTEMbl — FMOTOAOYHbIE CBETUABHMKKU C
6eAbIMU CBETOAMOAAMU MAU CBETUAbHUKM, YCTaHABAMBAEMbIE MOA HABECHBIMU
lKadamm, MPOCTO MOAKAIOHAIOTCS K CTaHAAPTHbIM DAEKTPUYECKMM pO3eTKam
MAU MOACOEAUHSIOTCSA HAMPSAIMYIO K 3AEKTPOCETH, Kak OOblYHAsA OCBETUTEAbHAS
apmartypa. AvHeliHble CBETUABHUKM — AASl YCTAHOBKM MOA HABECHbIMM LLKadamu
WAM MPeAHa3HaYeHHble AAS CBETOBbIX KapHM30B — OBbIMHO CHaGXKeHbl KOHLLe-
BbIMM pasbeMaMu, MUTAIOLLUM KabeAeM U KabeAbHbIMU MepeMbIHKaMu.

KoMnAeKcHble cUCTeMbl, cocToAlME M3 BOABLUIOTO KOAMYECTBA CBETOAM-
OAHBIX CBETMABHUKOB GEAOrO MAM M3MEHSIEMOTO LiBETa CBEYEHMUS, COAEpXKaT
UCTOYHUKM MUTAHUSA U KOHTPOAAEPbI, 0becrneynBatoLL e yrnpaBAeHUe, CUHXPO-
HU3ALMIO M KOMMYTALIMIO CBETOBbIX MPUOOPOB AASl CO3AAHMUS Pa3AMUHBIX CBe-
TOBbIX 3$p¢PEKTOB U AMHAMMYECKMX CBETOBbIX LLIOY C UBMEHEHWEM LiBETA.
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Controller

Keypad 100-240 B

riepeMeHHOro Toka

KoHTpoarep

100240 B
repeMeHHOro Toka

MuTanue cuaoebix Lenei/

Lenei ynpasaeHus
%@@"\\/\

MuTaHue cuaosbIix Lenei/
Lenei ynpasaeHus

AWHeilHble CBETOAMOAHBIE
ceetoBble npubopsl RGB

CA0XKHbIE CBEMOGUOGHbIE CUCMEMBI OCBELLEHUS MOTym BKAIOYAMb B €651 6OAbLIOE KOAMYECMBO CBEMO-
guogHbix cBemoBbix npubopos RGB, undposoii KOHMpoAAep U 0gUH UAM HECKOABKO MCMOYHMKOB NUMa-
HUS CUAOBbIX Lieneli/Lienesi ynpasAerus. Ynpasaenue pabomosi NOKA3aHHbIX HA PUCYHKE AMHENHbIX CBE-
MUABHMKOB NOGCBEMKM CMEH MOXXEM OCYILIECMBASMbCA UHGUBMGYAAbHO, JASi CO3JAHUSA NPUBAEKAMEAb-
HbIX LIBEMOBbIX 3(P(PEKMOB 1 CBEMOLBEMOBLIX LLIOY.

CBeTOAMOAbI n nNoBCeAHEBHOE OCBELLEHNE

MocAeaHMe AOCTUXEHMS B ODAACTM CBETOAMOAHOM TEXHOAOTUM CAEAAAU
OCBETUTEAbHbIE NPUOOPLI Ha GEAbIX CBETOAMOAAX YKMU3HECNOCOOHbIM, MpUBAE-
KaTeAbHbIM U MPEAMOYTUTEAbHbIM PELLEHUEM AASl MOBCEAHEBHOMO OCBELL,EHUs
B O6LLLECTBEHHBIX MECTAaX U YaCTHOW COBCTBEHHOCTU.

DHeproa$pPpeKTUBHOCTb CBETOBbIX MPUOOPOB C GeAbIMM CBETOAMOAAMM CPaB-
HMMA, 2 B HEKOTOPbIX CAy4YasiX AaXKe MPEBOCXOAUT 3HeproapdeKTUBHOCTb
KOMMAKTHbIX AIOMUHECLLEHTHbIX Aamn (aaaee no Tekcty KAA). Mo ceeto-
BOMY MOTOKY M KayecTBy CBeTa AyuyllMe GeAble CBETOAMOAbI TaKXKe He YCTy-
MaloT MHOMUM TPAAMLIMOHHBIM MCTOYHMKAM CBeTa. Bbicokne mokasatean sHep-
roa¢p$peKTUBHOCTH, CBETOBOTO MOTOKA M KayecTBa CBETa AEAAIOT CBETOAMOA-
Hble OCBETUTEAbHbIE NMPUOOPbI BECbMA MPUBAEKATEABHBIMU AASI MOAb3OBaTEAEH.

MpaBMABHO CKOHCTPYMPOBaHHble CBETOAMOAHbIE CBETOBble NMpubopbl obe-
CMEeYMBAIOT MPEBOCXOAHOE CMELLEHME CBETA U BbICOKYIO OAHOPOAHOCTb OCBe-
LLLEHMs!, YTO OCOBEHHO BaXKHO AAsl CBETOBbIX KapHU30B, CBETUAbHUKOB, YCTaHaB-
AMBaEMbIX NMOA MebeAblo M aKLEHTHOro oceelieHus. B Takux obaactsax npu-
MEHEHMUS peLLeHUsl C UCMOAb3OBAHUEM CBETOAMOAHBIX OCBETUTEAbHbIX MpUbo-
poB sBAsitOTCS Hanboaee 3¢PpeKTUBHBIMU. CBETOAMOABI, UCMTOAb3YEMbIE B Mpa-
BMABHO 3KCMAYaTUPYEMbIX CBETOBbIX NMPUOOPaX, COXPAHSIOT BbICOKMIA CBETOBOM
notok B TeyeHne He MeHee 50 000 yacoB paboThbl, YTO AaeT UM CepbesHOe
NMPEeUMYLLLECTBO B CAyYasX, KOTAQ 3aMeHa AaMM MAU OCBETUTEAbHOM apmaTypbl
3aTPyAHEHa MAM HEBO3MOXKHa.
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CBeTOAMOAHbBIE CUCTEMbI OCBELLLEHUS SBASIOTCSI PEHTabeAbHbIM peLleHUeM.
Baium BAOXKeHMs oKynatoTcs. M3HauyaAbHO 3aTpaTbl Ha CBETOAMOAHOE OCBelle-
HMe MOryT MpeBbILIaTh PAaCXOAbl Ha TPAAMLIMOHHbIE CMCTEMbI, OAHAaKO COKpa-
LeHne obLLero KoaMyecTBa paboT M 3aTpaT Ha OBCAY>KMBaHME, SAEKTPOSHEP-
TUIO U 3aMEHY OCBETUTEAbHbIX MPUMOGOPOB CHMXKAET OBLLYIO CTOMMOCTb BAaAe-
Hus. Neproa OKymaeMoCTM CBETOAMOAHBIX CUCTEM OCBelLleHMs OBbIYHO He
MpEBbILLIAET TPEX AET, @ B HEKOTOPbIX CAY4asix MOXET PaBHATbCS OAHOMY FOAY.
C TeueHMeM BpeMeHM MepBOHaYaAbHbIE M COBOKYMHbIE 3aTpaTbl HA CBETOAMOA-
Hble CUCTEMbI OCBeLLLeHUsI BYAYT TOABKO CHUXKATbCS.

VBeAMuMBalOLLLEECs] KOAUYECTBO 3aKOHOB, MHULIMATMB M CTaHAApTOB, Harpas-
AHHbIX Ha MOBbILEHWE 3HEpPro3pPeKTUBHOCTU U CHUXNEHUE BPEAHOrO BO3-
AEMCTBMS CUCTEM OCBELLLEHWUS] Ha OKPYKAIOLLLYIO CPEAY, CTUMYAUPYIOT WUCMOAb-
30BaHMe CBETOAMOAOB KaK MPU YCTAHOBKE HOBbIX, TaK U MPU MOAEPHU3ALMM
CYLLLeCTBYIOLLMX CUCTEM OCBelleHus. HekoTopble M3 BbiMycKaeMbiX B HacTOS-
Lliee BPeMsi CBETOAMOAHBIX CBETOBbIX MPUMOGOPOB Y)Ke AOCTUraloT TeX ypOBHei
3Hepros¢p¢$peKTUBHOCTH, KOTOPble COOTBETCTBYIOT TPEBOBAaHMAM CTaHAApPTOB MO
3HeproadpekTUBHOCTU Aaa wrata Kaanpophus (Title 24) u CesepHoit Ame-
pukn (ENERGY STAR), a Takke TpeboBaHusM anpekTuBbl Ecodesign «O npo-
€KTUPOBaHMM SHepromnoTpebasioLLei NpoAyKUMM» aAs cTpaH EC. HoBble cTaH-
AapTbl U HOBblE MPOLLEAYPbl UCMbITAaHUIA CO3AAIOT YCAOBMS, HTOGbI HE3aBMCHUMbIE
OLLEHKM XapaKTEPUCTUK CBETOAMOAHBIX OCBETUTEAbHBIX MPUGOPOB B CPaBHEHMM
C TPAAMLIMOHHBIMM MCTOYHUKAMM CBETA, GbIAU MOATBEPXKAEHBI TAKXKE U 3aKOHOM.

[pumep: MogepHuzaums ocseleHns 6awHu
Marriott Custom House B bocmone

Mepebiit Hebockpeb B BocToHe 6bIA nocTpoeH B 1915 B 2008 r. 6bira npo-
M3BeAEHAa 3aMeHa CMCTEMbl MOACBETKM, MO3BOAMBLUAS BEAMKOAETHO MOAYEp-
KHYTb CUAYST 3AaHMs Ha ¢$oHe Heba. VcmoAblyeMble paHee AAS MOACBETKM
raroreHHble npoxektopbl PAR 38 6blAM 3aMeHeHbl Ha 3Hepros¢¢eKTUBHbIE
CBETOAMOAHbIE cBeTOBble Mpubopbl, paspaboTaHHbie Philips Color Kinetics. Ha
3A@HUU, HaumHas ¢ |7 3Taxka U A0 ero BepLUMHbI, YCTAHOBAEHbI CBETOAMOAHbIE
cBeTUAbHUKM |25 eW* Graze Powercore u eW Blast Powercore.

MoaobHoe pelueHMe MO3BOAMAO B TPU pasa COKPaTUTb MOTpebAeHUE SAeK-
TPOSHEPrUM MO CPaBHEHMIO C TPAAMLIMOHHBIMU AaMMaMM HaKaAmBaHus. PaboTas
LIeCTb YacoB B CyTKM, HOBble UCTOYHMKM CBETAa GYAyT COXPaHSATb HOPMAAbHbI
CBETOBO/ MOTOK B TeYeHWe Kak MUHMMYM 20 AeT, YTO 3HAUYMTEAbHO COKpallaeT
3aTpaThl Ha UX 3aMeHy U OBCAYXKMBaHMe.

3anaTeHTOBaHHas TEXHOAOTUSI 3AeKTponuTaHus Powercore® nosso-
ASieT MOAKAIOUATb OCBETUTEAbHYIO apMaTypy HEMOCPEACTBEHHO K 3AEKTPO-
CeTH, YTO YCTpaHseT HeOGXOAMMOCTb MUCMOAb3OBAHUS CMeELMAAbHOM KabeAb-
HOM CEeTU U BHELUHMX HU3KOBOAbTHbBIX MCTOYHMKOB MUTaHMUSA. [TOCKOABKY AAs
3aMUTbIBaHUS CBETOAMOAHBIX CBETOBbIX MPUMOGOPOB MCMOAb3yeTCs ObbluHas
SAEKTPOMPOBOAKA M OObIYHbIE MCTOYHMKM MUTAHUS, KOHCTPYKTOPbl CUCTEM
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®omo: ®omocmygus John Brandon Miller

Au3saiin ocsewenms: Lam Partners

®omo: bpag Kosprep

OCBELLEHNUS MOTYT MOCTEMEHHO 3aMEeHATb CTapble CBETUABHWMKM C AamMMamu
HaKaAMBaHMs.

AAUTEABHBIN CPOK CAY>KObl U BbICOKasi 3Heproa¢pdpeKTUBHOCTb BeAblX cBe-
TOAMOAOB OTKPbIBAlOT HOBble BO3MOXHOCTM AAS TMOACBETKM apXWUTEKTYp-
HbIX COOPYXXEHUI, KOTOpasi KpOMe MPOYUX AOCTOMHCTB GepexeT AparoLieH-
Hble pecypchl Hallel MAAHETbl U COXPaHSET OKPYXKalolLytlo cpeAy. Y cTaHOBAEH-
Has Ha 6awHe Custom House cucTeMa OCBelLeHUs CTaAa HarAsAHbIM AOKasa-
TEAbCTBOM TOFO, YTO CBETOAMOAHOE OCBELLEHWE SBASETCS XKM3HECnocobHOM
1 3HeproapeKTUBHOM aAbTEPHATUBOM TPAAULIMOHHBIM CUCTEMAM.
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CBeTOAMOAbI N «3eAeHaA peBOAIOLUNAY

CoraacHO AaHHbIM, MoAydeHHbIM Col030M pa3paboTUMKOB CUCTEM OCBeLLe-
Hus HoBoro nokoaeHus (Next Generation Lighting Industry Alliance — NGLIA),
6oree 20% Bcelt a3aeKTpoaHepruu, BoipabaTbiBaemon B CLUA, pacxoayeTcs Ha
ocselueHne’, MpU 3TOM eXeroAHble 3aTpaTbl COCTABASIOT OKOAO $60 MMAAK-
apAOB (AaHHble U3 pacyeTa CpeAHeli CTOMMOCTM 3AeKTposHepruun B 2008 r).23
DKcnepTbl MPeACKasblBaOT, YTO MCMOAb3OBaHWE CBETOAMOAHbBIX OCBETUTEAb-
HbIX NpU6opoB No3BoAMT K 2025 roay Ha 50% COKpaTUTb pacXoA 3AeKTPO3Hep-
K, HEOBXOAMMOW AASl OCBELLLEHMS], YTO BAArOTBOPHO MOBAUSIET Ha SKOHOMMKY
CLUA.* ToAbko MpoCTas 3aMeHa AaMr HaKaAMBaHWMs Ha CBETOAMOAbl BO BCEX
cBeTOpOpax CIKOHOMUT COTHU MUAAMOHOB AOAAapoB B roa.’ lNMoscemecTHoe
MCMOAB30BaHWE CBETOAMOAHOMO OCBELLEHUSI OBEeCneunT NOTEHLMAABHYIO KO-
HoMmuio 189 TeppaBaTT-4acoB B roa, 4TO PaBHOLLEHHO FOAOBOM MPOU3BOAUTEAb-

HocTu 30 aaekTpocTaHumi MowwHocTbio 1000 merasatT.

HeaaBHO MpUHSATbIE 3aKOHbI M MHULIMATMBDI, HarlpaBAEHHbIE Ha MOBbILLEHWE
3Heproa¢ppekTuBHocTH, — nporpamma ENERGY STAR areHTcTBa no oxpaHe
okpyxatowein cpeabl (EPA), Title 24 B wrate KaanudopHus, u nporpamma no
PasBUTUIO CBETOAMOAHOTO OCBeLLeHUs, paspaboTaHHass AMepUKaHCKMM coBe-
ToM Mo «3eAeHbiM» 3aaHMaM (U.S. Green Building Council) — HanpagaeHbl
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Ha MCMOAb30OBaHWE CBETOAMOAOB BMECTO TPaAMLIMOHHBIX MCTOYHUKOB
cBeTa. 3aKOH 06 3HepreTMYeckoi HesaBUCMMOCTM U 6esonacHocTu (Energy
Independence and Security Act), npunsTeiit B CLLA B 2007 roay, npeaycmatpu-
BaeT 50%-0e cHuKeHMe noTpebAaeHUs saekTposHeprumn K 2018 roay, pacxoay-
€MOM Ha OCBELL,EHUE XKMAbIX MOMELLEHUM, 3 Ha OCBELLLeHWE MPOMbILIAEHHbIX U
TOProBbiX MPeANpUATUIA — Ha 25%. 3aKOH O AaMMaxX HaKaAMBAaHUSI MOXXET MpM-
BECTU K MOAHOMY 3arpeTy Ha MX NMpoAaXy Bo BceM mupe K 2014 roay. Takue
NMpaBUTEAbCTBEHHbIE MHULLIMATUBBI, Kak NpuHATbIM B 2005 roay 3akoH o6 sHep-
reTuveckoit noantuke (Energy Policy Act), npeaycMaTpuBaloWwmit CHUXKEHME
HaAOrOB AASl SHEProcOeperaiolMx TEXHOAOTUI, @ TakxKe BO3HArpaXkAeHue B
pasmepe |0 MAH. AOAAapoOB, HasHadeHHoe AenaptameHToM sHepreTuku CLUA,
NepBOMy MPOU3BOAMTEAIO, paspaboTaBLLeMy XM3HECNOoCobHyto sHeprocbepera-
lolLlyto 3aMeHy 60-BaTTHOM AamMre HaKaAMBaHWS, CTUMYAUPYIOT HayuHble UCCAe-
AOBaHMUS1, KOHCTPYKTOPCKME paspaboTKM U MPOM3BOACTBO aAbTEPHATUBHbIX CBe-
TOAMOAHbIX MCTOYHMKOB CBETa.

VBEAUYEHHDBIM CPOK CAY>XObl CBETOAMOAOB CHMMQAET KOAMYECTBO 3aMeH
OCBETUTEABHOTO OGOPYAOBaHMS M COKPaLLaeT YUCAO OTXOAOB. B oTAMume ot
AIOMMHECLIEHTHBIX AaMr, CBETOAMOAbI HE COAEPXAT PTYTH, MOSTOMY He SBAS-
IOTCSl OMacHbIMM OTXOAAMM U He TPeBYIOT CreLMaAbHOM yTuAM3aLLmu. Bes npo-
AYKLMS, BbiMyCKaeMasi BEAYLUMMU MPOU3BOAMTEASIMU CBETOAMOAHBIX CBETO-
BbIX Mpubopos, Takumm Kak Philips Color Kinetics, npakTUyeckn MOAHOCTbIO
COCTOMT M3 MaTepUaAOB U KOMMOHEHTOB, MOAAEXALLMX BTOPUYHOM Mepe-
paboTke.

OxunaaeTcs 6oAee aKTUBHOE pacluMpeHne obAacTel NpUMEHeHNs CBETOAM-
OAHOTO OCBELLEHMS: SKCMAHCKS OT aKLLEHTHOrO OCBELLEHUS! U CO3AAHUSA CBe-
TOBbIX 3(PeKTOB B CTOPOHY cucTeM obliero ocseleHUs. AAMUHUCTpaLMA
npesnaeHTa CLUA Bapaka O6ambl oKasblBaeT MOCTOSIHHYIO MOAAEPXKKY 3HEp-
ros¢p$peKTUBHbIM aAbTEPHATUBHBLIM CBETOBbIM PeLUeHMsIM, B YaCTHOCTH, CBETO-
AMOAHOMy ocBelleHuio. B npousHeceHHol 8 aHeapa 2009 roaa peuu, noces-
LLLEEHHOW PasBUTMIO SKOHOMMKM U PeUHBECTMLIMSAM, Npe3uaeHT Obama 3asBuA
0 Heo6XOAMMOCTH MOBbILLEHUS S3HeproadpeKTUBHOCTU Boree vem 75% deae-
PaAbHbIX 3A2HUM U ABYX MUAAMOHOB KMAbIX Aomoe B CLLUA. Mocae cocToss-
weitcs 2 uioas 2009 roaa Bctpeun ¢ HYakom CBo60OAOH, reHEpPaAbHBIM AMPEK-
Topom KoMmnaHuu Cree, Beayliero npoussoanTes ceetoamoaos B CLUA, npe-
3uaeHT Obama yKasaA Ha TO, YTO CBETOAMOAHOE OCBELLEHME KMOXEeT 3HauW-
TEAbHO COKPaTWTb 3aTPaTbl HAa SAEKTPO3HEpruton.?

B ctpaHax EC nocTtaBAeHa LieAb — cOKpaTUTb obLWMit 06bEM noTpebae-
HUs 3AeKkTposHeprumn Ha 20 % k 2020 r. Aas sToro 6bian paspaboTaHbl cre-
LitaAbHble AMPEKTUBbI, PETAAMEHTUPYIOLLLME AEATEABHOCTb B AGHHOM HarpaBAe-
Huu. 27 Hosnbps 2009 roaa BcTynuA B cnay DepepanbHblii 3akoH Poccuiickon
Depepaumn ot 23 Hosbpsa 2009 roaa N 261-D3 «O6 sHeprocbepexxkeHuUn n
O MOBbILEHUN SHEPreTU4ecKoi 3GPpeKTUBHOCTU U O BHECEHUM UBMEHEHUI B
OTAEeAbHble 3aKOHOAaTeAbHble aKTbl Poccuitckoit PeaepaLimmy». 3akoH Harnpas-
A€H Ha CTUMYASILMIO SHEprocbepexxeHus U yBeAudeHue sHeprosdpGeKTUBHOCTM.
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B cesizan ¢ 3Tum B Poccum naaHupyeTcs BBecTH 3anpeT Ha 060pOT AaMM HaKaAu-
BaHMs, KaK Ha OAMH U3 CaMbIX He3pPEKTUBHBIX TUMOB MCTOYHMKOB CBETA.

Komnanus Philips, sBAsisice MMPOBbIM AMAEPOM B 0BAACTM MHHOBALMOHHbIX
CBETOBbIX PELLEHWH, MOAAEPXKMBAET MHULMATUBLI Poccuitckoro MNpasuTeAbcTBa,
HampaBAeHHble Ha 3HeprocbepekeHue U MoBbllEeHUE 3HEProapdeKTUBHOCTU
POCCHUICKOM 3KOHOMMUKM, U CUUTAET, YTO LUMPOKOE MPUMEHEHUE MHHOBALMOH-
HbIX MCTOYHMKOB CBETA BHECET 3HAYMMbIM BKAZA B YMEHbLUEHWE 3HEPrOeMKo-
CTU pPOCCUIACKOM 3KOHOMMKM Ha 40% Kk 2020 roay.

nPeMM)’LLI.eCTBa CBETOAMOAHOIO OCBELEHHNA

BYA)’HM CpaBHUTEAbHO HOBOM TEXHOAOTMEM, CBETOAMOAbI B 6oAbLUIMHCTBE
CAy4aeB TMPEBOCXOAAT TPaAULMUOHHbIE UCTOYHUKU CBETa MO 3Hepr03¢¢ek-
TUBHOCTU, Ka4YeCTBy CBETa, PeHTaGeAbHOCTM U 3KOAOTMHYHOCTMU. CBeTOAMOA-
Hble OCBETUTEAbHbIE I'IPM6OPbI NMPEBOCXOAAT AaMIbl HAKAAMBaHUA MPaKTUYECKU
BO BCex obaacTax NPpUMEHEeHUAX, a pa3pAAHbI€ AaMIbl BbICOKOIO AaBA€HUA — B
O6AaCTﬂX, TPe6)’IOLI.l,MX UCMOAb30OBaHUA LLBETHOIO CBETA.

Ho CBETOAMOAHOE OCBELleHMNE elle He pellaeT BCEX 3aAad. Beable cee-
TOAMOADBI Y>X€ 3apeKOMeHAOBaAU cebs B KavecTBe AAbTEpPHaTUBbl AAA pas-
PAAHbBIX AaMI BbICOKOIro AABA€HUA U AIOMUHECLLEHTHbIX TP)’GHaTbIX AaMn, HO
AOAXHO I'IPOljiTM €lLe HEKOTOpOEe BpeMms, MOKa CBETOANOAHbBbIE CBETOBbIE peLle-
HUA HaYHYT 6onree LIMPOKO MPUMEHATbBCA B CUCTEMAX 06u.|,ero ocBeLlleHUs.

MHoroyposHesbiii ampuym LleHmpa mesxxgyHapogHoi moprosau (World Market Center) 8 Aac-Berace
nmeem orpoMHoe KOAU4eCmBO CBOGOB. TbICYM NOFOHHbIX MEMPOB CBEMOGUOGHBIX CBEMUALHUKOB
gas kapHuzos eW Cove Powercore, pazpabomanHbix komnawueint Philips Color Kinetics, o6ecneynsarom
becloBHoe coeguHeHne 0CBeLLLEHHbIX NPOAEMOB npomsxKeHHOCMbIo go |5 mempos. CBemogmnogHbiv
cBemuAbHMK nompebasem Ha 60% meHblue snekmposHeprm, yem KAA mowHocmbio 13 Bm.
YBeAnyeHHbIN ChoK CAy>K6bl CBEMOGUOGOB CyLLLECMBEHHO COKpaLLdem 3ampambl Ha 06CAyKMBAHKE
CBEMUABHUKOB, YCMAHOBAEHHbIX HA Bbicome 24 Mempa Hag nepBbIM SMaKom.
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Tem He MeHee Y>K€ CeropHa CBETOAUOAHbLIE CUCTEMDI crniocobHbl obecneynTb
PAA NpeNMyLLLECTB NEPEA TPAAULUMOHHBIMKU CUCTEMAMU OCBELLLEHUA!

M 3Hepr03¢¢eKTMBHOCTb CBETOAUOAOB MOXKET 6bITb AO MNATU pa3 BbilLE, YEM
Y AaMn HaKaAMBaHUA U MAAOT€HHbIX Aamn, U CpaBHMUMa C KAA. MocTosiHHOEe
passuTue CBETOAMOAHOM TEXHOAOTMMU MOBbBILIAET 3Hepr03¢¢eKTMBHOCTb
CBETOAUOAOB, NO CpaBHEHUIO, HaNMpUMep, C AKMUHECLLEHTHBIMU AaMMaMMU.

M CBeTOAMOAHbIe MCTOYHUKU CBETA ABAAIOTCA HaANMpaBA€HHbIMMU U U3AYy4alOT
CBET TOAbKO B HY>XHOM HanpaBA€HUN. 3HauMTEeAbHO MeHbllasn, Yem y K/\/\,
CBETALLAA MNOBEPXHOCTb MO3BOAAET MCMOAb30BaTb 6oAee 3¢¢eKTl4BH)’IO
OMTUKY U Ay4lll€ YNPAaBAATb CBETOM.

° KayecTtBo cBeTa 6eAbix CBETOAUOAOB TE€rMNepb CpaBHUMO C Ka4e€CTBOM CBe-
Ta K/\/\, Pa3spAAHbIX AaMn BbICOKOIO AABA€HUA U AIOMUHECLLEHTHbIX AaMmn.
nOCAeAHMe AOCTUXKEHHUA B obaactn NPOM3BOACTBA CBETOAUOAOB obecne-
YNBAIOT MOCTOAHCTBO LLBETA U LLBETOBYIO TEMMEPATYPY, 3KBUBAAECHTHbIE NAU
NPEeBOCXOAALLUNE 3TU XaPAaKTEPUCTUKN Y TPAAULIMOHHBLIX UCTOYHUKOB CBETA.

*  CywecTBEHHO YBEAMYEHHbIM MOAE3HbIA CPOK CAY»KObl CBETOAMOAOB MO
CPaBHEHMIO C TPAAULIMOHHBIMU MCTOYHUKAaMM cBeTa. B pesyabTare atoro co-
KpalLaloTCs 3aTpaThl Ha 3aMeHy U OBCAY>KMBaHWe. TaK, FaAOreHHble AaMribl
caepyeT MeHaTb B [2—20 pas vallle, 4eM CBETOAMOAHDIE.

Kperrc Muk (Creggs Pic), Begyias po3HuyHas cemb no npogake xAe606yA0YHbIX U3gEAUI
B8 BeAnko6pumamm, noAHocmoio 060pygoBaAa moprosuiii 3aA CBOEro MarasuHa 8 r. bpoman
(rp. Kenm) ceemogmnogHbimn ceemuabHukamu Philips. Oxxngaemcs, ymo ycmaHoska
CBEMOGUOGHOMN cucmembl no3BoAMm Ha 50% cHU3Mmb nompebaeHue snekmposHeprum

M COKPamumep Ha 2 MOHHbI r0goBOJ BbIGPOC YTAEKUCAOro raza B ammocepy. YmeHblueHme
KOAMYECMBA MENAA, BbIJEASIEMOrO CUCMEMOI 0CBeLLeHus, obecneynaem B AemHee Bpems
GONOAHMMEABHYI0 SKOHOMMIO ChegemB, 3aMpaYnUBAEMbIX HA KOHGULIMOHUPOBAHUE BO3GyXd.
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B oTAMume ot TPAaAULLMOHHLIX UCTOYHUKOB CBETA, CBETOAMOADLI MOTYT UC-
MOAb30BAaTbCA AaXXeé MOCAE CyLLEeCTBEHHOro CHUXXEHUA CBETOBOIro MOTOKa.
an 3TOM MOAHbIM BbIXOA, U3 CTPOA MPOUCXOAUT O4YEHb PEAKO.

C MOMeHTa MOSBAEHUSI CBETOAMOAOB €XKEeroAHo oTMevaeTcsa 35%-Hoe no-
BblLLEHME UX 3PPEKTUBHOCTM MO MapamMeTpam CBETOBOro noToka. [1pu atom
BOT y)K€ B TEYEHME HECKOABKUX AECATUAETUI MPOUCXOAUT EKEFOAHOE CHU-
>KeHMe CTOMMOCTU CBETOAMOAOB B cpeaHeM Ha 20%. Apyrumu caoBamu, 06-
was 3GpPeKTUBHOCTb CBETOAMOAOB yABauBaeTcs Kaxasble |,5-2 roaa.’

CBeTOAMOAbI HE NPOU3BOAAT MK-MSA}’HEHMR U MOTyT YCTaHaBAMBATbCA B
TE€PMOYYBCTBUTEAbHbIX 30HaX, BOAU3M AOAEN U MaTEPUAAOB, a TaKXKe Tam,
FA€ yCTaHOBKa TPaAMLIMOHHbBIX UCTOYHUKOB CBETA MOXKET 6bITb Hebe3sonac-

HOMU.

B oTAMuME OT AIOMMHECLLEHTHBIX AaMM, CBETOAMOABI HE U3AYHalOT BPEAHBIX
YAbTPapUOAETOBbIX Ay4eid, paspyLUaloLLMX MaTepuaAbl U obecLiBeUMBaIOLLUX
KPacKM, YTO AAAeT UX MAEAAbHbIM CBETOBbIM PeLEHUEM AAS YCTAHOBKM B
BUTPUHAX MarasMHOB, My3esiX U XYAOXeCTBEHHbIX raAepesix.

CBeToAMOAHbIE OCBETUTEABHbIE MPUBOPbI reHepUPYIOT TEMAO, HO UCMyCcKa-
eMble MMM MyYKU CBETA SIBASIOTCSI XOAOAHBIMU. CBETOAMOAHBIE CBETOBbIE
NpUGOPBI C XOPOLLO CKOHCTPYMPOBAaHHbIM TEMAOOTBOAOM 3aLLMLLAIOT MOAb-
30BaTeAel OT YPE3MEPHOrO U BPEAHOTO TerAa.

CBeTOAMOAHBIE UCTOYHUKM CBETA MOTYT paboTaTb NMpU HU3KMX TemrepaTy-
pax 1 BbIAEPXKMBATb BO3AEMCTBME BUOPALIMIA, YTO MO3BOASIET UCMOAB3OBATD
MX B CYPOBbIX YCAOBUSX, IA€ HEBO3MOXHO YCTaHOBUTb M OBCAY>KMBaTb Tpa-
AULMOHHbIE AaMMbl. B cBETOAMOAAX HET MOABUMHbIX HacTel U HUTEM HaKa-
Aa, KOTOPbIE MOTYT AErKO PaspyLUaTbCsl U BbIXOAWUTb U3 CTPOS.

LRGB-cBeTMABHMKM M MpUBOPbI C HacTpauMBaeMbiM GeAbIM CBETOM MOTYT
AETKO BOCMPOU3BOAUTD MUAAMOHBI LIBETOB U MUMETb PasAMYHble LiBETOBbIE
TeMmnepaTypbl 6e3 MCNOAb30BaHNA CBETOGUABTPOB.

VrpaBAaeHue paboToM CBETOAMOAHBIX CUCTEM OCBELLLEHUS MOXET OCYLLLeCTB-
ASITbCS MU MOMOLLM LiPPOBBIX KOHTPOAAEPOB, O6ECMEUMBAIOLLIUX MAKCH-
MaAbHY10 3$pPEeKTUBHOCTb U BbICOKYIO TMOKOCTb.

CBeTOAMOAHbIe CBETOBbIE I'IpM6OPbI ABAAETCA 6e3bIHepLI,MOHHbIMl42 He Tpe-
6)’eTCf-I BpeMeHU AAA NpOrpeeBa UAU OTKAIOHYEHUA, OTCYTCTBYET BpEAHOE BO3-
AENCTBUE LLUKAUYECKOM NMOAQYU MUTAHUSA U AVUMMUPOBaHUA.

KayecTBeHHO pa3paboTaHHble CBETOAMOAHBIE CUCTEMbI OCBelleHUs obe-
CrMeyMBaloT MPOCTOTY M TUMOKOCTb YCTaHOBKWM, He Tpebys 6aaracToB
U AOMOAHUTEABHbIX MUCTOYHUKOB MUTAHUSI — AOCTAaTOYHO OBbIMHOM AEKTPO-
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npoBoAKM. [oBbIcUTb 3HeproapeKTUBHOCTb U YNPOCTUTL YCTaHOBKY Mpu-
3BaHbl pasbeMbl ObICTPOro MOAKAIOUEHMS, @ TaKXKE YCTPOMCTBA AAS Orpa-
HUYeHUs MOTPebASEMOro TOKa, 3alMTbl OT HEMPaBUABHOTO MOAKAIOHEHUS
M KOppeKLMU KO3dPULIMEHTA MOLLLHOCTU.

B oTAMYME OT AIOMMHECLLEHTHBIX AaMIl, COAEPXALUMX PTYTb U TpebyioLmx
CreLMaAbHOro obpallleHnst U YTUAU3ALIUM, CBETOAUOADI HE COAEPXKAT PTYTH
U ABASIIOTCS 6€30MacHbIMU AAS OKPY>KalOLLLEN CpeAbl.

MHorue BbiMycKaemble CBETOAMOAHbBIE OCBETUTEAbHblE MPUGOPbI HE TOAb-
KO OTBeYaloT TpebOoBaHUAM CTAHAAPTOB MO 3Heproa$pPeKTUBHOCTU U KO-
AOTMYHOCTM, HO U 3a4acTylO MPEBOCXOAAT UX. B HacToslee Bpems paspa-
6aTblBAlOTCSA CTAHAAPTbI HA UCTbITAaHWS U U3MEPEHUS MapamMeTpOB, KOTOpble
obecrieyar 6asy AAS TOYHOTO CPaBHEHMs XapaKTEPUCTMK PasHbIX CBETOAM-
OAHbIX OCBETUTEAbHbIX NMPUOOPOB MeXAY COBOM U C TPAAMLIMOHHBIMU UC-
TOYHMKaMM CBeTa.
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OcHoBbl U NpUHLMNBI paboThbl
CBETOAMOAOB

C BETOAMOA — MOAYNPOBOAHMKOBbIA MPUGOP, M3AyYalOWMI  CBET
onpeaeAeHHoro ueeta. OH KapAMHAAbHO OTAUYAETCS OT TPAAMLMOHHBIX
MUCTOYHWUKOB CBETA, TaKMX KaK AaMMbl HAKaAMBaHWsS, AIOMUHECLLEHTHble
AaMIbl U Pa3psiAHbIE AaMIbl BbICOKOrO AaBAeHMs. B ceeToamoae HeT rasa u
HWUTU HaKaAa, OH He MMeeT XPYMKOM CTEKASHHOM KOAGbI M MOTEHLMAABHO
HEHaAEXKHbBIX MOABUXHBIX AETAAEN.

KpaTkas uctopus cospaHus cBETOAMOAOB

CBeTOAMOADI, MAU CBETOMU3AYHAIOLLIUE AMOAbI, SBASIOTCS DAEKTPUHECKMMM
UCTOYHMKaMKM cBeTa. [lepBblit KpacHbIi CBETOAMOA Obla co3paH B 1962
Hukom XoaoHbsikom (Nick Holonyak) B komnaHuu General Electric. MoHo-
XPOMHbIE KpacHble CBeTOAMOAbI B 60-e IT. MPOLIAOrO CTOAETMS MPUMEHS-
AUCb AASl TIPOMBBOACTBA HEOOABLUMX CBETOBbIX MHAMKATOPOB, UCMOAb3YEMbIX
B SAEKTPOHHbIX Mpubopax. XoTs OHWU MCMYCKaAU TYCKAbIA CBET M UMEAM HMU3-
Kylo 3Heproap$eKTUBHOCTb, TEXHOAOrMS OKasaAacb MEpPCrekTUBHOM U CTaAa
6bicTpO pasBuBaTbes. B Hauare 70-X T MOSIBUAMCH 3eAEHbIE U XKEATble CBETO-
Anoabl. OHM UCMOAB30OBAAMCH B Hapy4HbIX Yacax, KAAbKYASITOPaX, SA€KTPOHHbIX
npubopax, B cBeTopopax M yKasaTeAsx «Bbixoay. DddekTnBHOCTL cBETOAMO-
AOB MO CBETOBOMY MOTOKY MOCTOSIHHO YBeAW-

% AlomeH (AM) — eauHMLA umBaaack, U K 1990 r. cBeTOBOM MOTOK Kpac-
WBMEpEHUS CBETOBOTO HbIX, 3KEATbIX M 3€AEHbIX CBETOAMOAOB AOCTUF
noToka. Aamna HakaAuBaHus 3HaveHns | AomeH (Am).

molwHocTbio 60 BT ucnyckaet B 1993 r Cyaxmu Hakamypa (Shuji
CBETOBOI MOTOK, PaBHbIN Nakamura), uH>keHep, paboTalowWmnit B KOM-
npubansuTeAsHo 800 Am. naHun Nichia, cospaa nepsbiit cuHUMIA cBeTO-
MoapobHe o AtomeHe cM. AMOA, BbICOKOM SIPKOCTU. TaK KaK KpacHbIH,
raay 3. CUHUI U 3EAEHbIM SBASIOTCSI TPEMSI MAABHbBIMM




COCTaBASIIOLLMMMU CBETA, TEMepb C MOMOLLbIO
CBETOAMOAOB MOXHO ObIAO MOAY4MTb AtO6OWA
UBEeT OCBelleHUs, BKAloYas Oeablt. beable
AIOMUHOQOPHblE CBETOAMOAbI — 3TO CBETOAM-
OABI, OBGbe AVHSIIOLLIME CUHUI UAU YABTPadUOAE-
TOBbI CBETOAMOA C AIOMUHOGOPHBIM MOKPbI-
TheM, BriepBble nosBuAauch B 1996 . B koHue
90-x . CBETOAMOAbI MOCTEMNEHHO 3aMeHSIoT
AaMMbl HaKaAMBaHUS TaM, rae TpebyeTcs okpa-
LUEHHbIN CBET.

B 2000-2005 rr. ypoBeHb CBETOBOro MOTOKA
CBETOAMOAOB AOCTUT 3HaYeHUsa |00 AM 1 BbiLle.
Moseuancb GeAble CBETOAMOAbLI C TEMAbIMU U
XOAOAHBIMM OTTEHKaMM, MOAOOHbIMM 0Ob6pasy-
€MbIM AaMMaMM HaKAAMBAHUS, AKOMUHECLLEHT-
HbIMM AaMMaMM U CXOXKME C EeCTECTBEHHbIM
oceeleHueM. [ocTeneHHO CBETOAMOABI COCTa-
BUAM KOHKYPEHLIMIO TPaAMLIMOHHBIM MUCTOYHM-
KaM CBeTa U CTaAU MPUMEHSATLCS B T€aTPaAbHOM
M CLLEHWMYECKOM OCBELLEHUMN.

B HacTosllee BpemMs CBETOAMOAbI LUMPOKO
UCMOAB3YIOTCS B Pa3AMYHbIX CMCTeMaX obLiero
ocseleHus. o MHeHuio AenapTameHTa 3Hep-
retukn (Department of Energy) u Accouma-
LMW Pa3BUTUS OMTOIAEKTPOHHOM MPOMBILLAEH-
HocTu (Optoelectronics Industry Development
Association), Kk 2025 r cBeTOAMOAbI CTaHyT
CaMbIM PacrmpOCTPaHeHHbIM MCTOYHMKOM CBeTa
B XKMAbIX AOMaxX M opucax.
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60-err.

MCTOPH}I CO3AaHUA CBETOAMOAOB

1962 r. — [NepBblit KpacHbIN CBETOAMOA,
paspaboTaHHblit HUKOM XoAoHbsKOM

B komnanuu GE.

KpacHble MHAMKaTOpHblE CBETOAMOAbI,
BbiNyLLeHHble KoMnaHuen HP

13 MaTepUaAOB NPOU3BOACTBA
Monsanto — 0,01 Am.

[MepBbie 3eAeHble U XKeATbIE CBETO-
AWOABI.

70-err.

1971 r. — TNepBble cUHME CBETOAUOADI.

1972 r. — KpacHble cBeToAMOAbI
CO CBETOBbIM MOTOKOM | AM.

CBETOAMOAbI HAUMHAIOT UCMOAB30-
BaTbCSA B HAPYYHbIX YaCaX, KAABKYAATO-
pax, ceeTodpopax U yKazaTeAsnx
«BbixoaA».

80-err.

1984 r. — AocTuxeHus B 06AaCTH
NOoBbIWEHUA 3¢¢6KTMBHOCTM no cee-
TOBOMY MOTOKY: NepBble CBEPXbAPKUE
KPacHble CBETOAMOADI.

90-err.

1993 r. — UnrkeHep komnanum Nichia
Cyarxn Hakamypa co3aaa nepebiit cu-
HU CBETOAUOA BbICOKOM APKOCTU.
1995 r. — 3eAeHble CBETOAMOADI BbICO-
KOM APKOCTMU.

1996 r. — MepBbiit GeAblit CBETOAUOA.
CBepxbsipKMe KpPacHbIE U SIHTapHble
CBETOAMOADI.

CBETOAMOAbI HAUMHAIOT BbITECHSATb
AQMIMbl HaKAAMBAHUS TaM, rAe TpebyerT-
€S OCBeLLeHME OKPALIEHHbIM CBETOM.
CBETOAMOAbI YCTaHABAMBAIOTCS B MOP-
TaTUBHBIX CBETUABHMKAX.

1997 r. — CozaaHune komnanum Color
Kinetics.

1998 r. — McTounuku ceeta RGB.

2000-e rr.

BeAbilt cBeT, CO3AaHHbINM C MOMOLLbIO
csetoamoaos RGB.

BeAbil cBeT, CO3AaHHbINM C MOMOLLbIO
CMHEro cBETOAMOAA C AOMUHOGOP-
HbIM MOKPbITUEM.

[MepBble «HacTpanBaeMbiey CBETOAM-
OAHbIE UCTOYHUKM BeAoro cBeTa.
CeeTtoamnoabl 10-100 Am.

2003 r. — CBeTOAMOADI LUIMPOKO MpU-
MEeHSIOTCS MpU NMPOBEAEHUM pa3BAEKa-
TEAbHbIX MEPOMPUATHIA.

2004 r. — CBeTOAMOAbI UCMIOAB3YIOTCS
AAS aKLLEHTHOTO OCBELL.eHUS
06beKTOB.

2005 r. — MosABAsIOTCA CBETOAUOA-
Hble KAACTEepbl CO CBETOBbIM MOTOKOM,
npesbiwatowmm 1000 Am.

2008 r. — CBeTOAMOABI UCMIOAB3YIOTCSA
B CMCTEMaXx O6LLero ocBeLeHus.
YBeAMYEHNE KOAMYECTBA MPOU3BOAM-
Teaen ceetoamnoaos (Nichia, Cree,
Osram, Lumileds, King Brite, Toyoda
Gosei, Cotco)



Kak paboTaeT cBeToAMOA

Kak 1 Alo6oi AMOA, CBETOAMOA BKAIOYAET B ce6si OAUH MOAYNPOBOAHMKO-
BbIii P-N-MepexoA (3AeKTPOHHO-AbIPOYHbINM Nepexoa). C nomoLupio npouecca,
HOCSLLLEro HasBaHWe AerMpoBaHWe, MaTepuaA N-Tuma oboraliaercs OTpuLa-
TEAbHbIMU HOCUTEAAIMU 3aPSAA, 3 MaTEPUAA P-TUMA — MOAOXKMTEAbHbIMM HOCK-
TeAsMU 3apsiaa. ATOMbI B MaTepuaAe N-TUMa NMpUOGPETAOT AOMOAHUTEAbHbIE
3AEKTPOHbI, @ aTOMbl B MaTE€pUaAe p-TUMa MPUOBPETaloT AbIPKM — MecTa Ha
BHELUHWUX 3AEKTPOHHbIX OPBUTaX aTOMOB, B KOTOPbIX OTCYTCTBYIOT SAEKTPOHbI.

Mpu  npuAoxkeHun K
Asipiu SAGKTPOHbI Anoay 3AEKTPUYECKOro

(_i_\ N :‘/\ NOAA 3A€KTPOHbI U AbIPKK

: B MaTepuaAax p- M N-Tuna
(_F o YCTPEMASIIOTCA K p-n-re-
pexoay. Koraa  Hocu-

@ —- 4{'\ TEAU 3apsiad MOAXOASAT K
G'\—> y ( P-N-MepexoAy, SAEKTPOHbI
G'\_» i\'/‘ MHXEKTUPYIOTCS B MaTe-

puaa p-tuna. Mpu noaaue

Matepman p-Tuma  p-n-nepexoa Matepuaa n-Tuna OTPpHLLATEAbHOrO Hanps-
YX€HUA CO CTOPOHbI MaTe-
pUaAa n-Tuna 4epes AUOA

npoTeKaet 3AeKTPV|‘-|eCKl4|;| TOK B HarpaBA€HUU OT MaTepuaAa N-TuUMa B MaTepuaA
p-THna. 31'0 Ha3blBaeTCA nPﬂMblM CMELLEHNEM.

KOrAa M36b|TO"|Hb|e SAEKTPOHbI NEPEXOAAT U3 MaTepMaAa N-TUMA B MaTEpUaA
p-TMna n peKOM6MHMp)'IOT C AbIpKaMU, MPOUCXOAUT BblACAEHUE 3HEPTUU B BUAE
¢OTOHOB, 3AEMEHTApHbIX 4YacTuLl, (KBaHTOB) 3AEKTPOMArHUTHOIO U3AyYeHuUs.
Bce AUNOADBI UCMYCKalOT ¢OTOHbl, HO He BCeé AUOADbI UCMYCKAOT BMAMMb”‘"i CBET.
MaTepMaA, U3 KOTOPOro MU3roTaBAUMBAETCA CBETOAMUOA, Bb|6MPaeTCﬂ TaKuUM
06Pa30M, t'|'|'06|:!| AANHA BOAHbI UCMyCKaeMbIX d)OTOHOB HaXOAMAaCb B rMpeAaeAax
BMAMMO# OBAACTM CMeKTPa M3AyUeHMs. PasHble MaTepuabl UCMycKaloT GOTOHbI
C pasHbIMU AAMHAMU BOAH, YTO COOTBETCTBYET pas3HbIM LB€TaM UCMYyCKaeMoro
cBeTa.

Marepuaa p-Tuna

p-n-nepexoA

Marepuaa n-tuna

Moaroxka

rl)“-iOK BUAUMOTO CBeTa, WUCnycKaemMoro CBETOAMOAOM, ABAAETCA
XOAOAHbIM, HO TaK KaK B CBETOAUOAAX UMEIOTCA NOTEpU, TO Ha p-n-nepexoae
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reHepupyerca TENAo, UHOTAQ AOCTAaTO4YHO 6oAbLIOE. Orpan-leHme
TeMnepatypbl p-n-nepexoaa C MOMOLLbIO TMpPaBUAbHO CKOHCTPYMPOBAHHOIoO
TEMNAOOTBOAA U APYTUX METOAOB KOHTPOAA TEMMEPATYpPbl ABAAETCA KPUTUYHBIM
AAA obecneyeHus HOPMaAbHOﬁ PaGOTbI CBETOAMOAQ, ONTUMU3ALMUUN €ro
CBETOBOIO MOTOKa M MOBbILLIEHNA CPOKa CA)’)K6bI.

«AHaTOMMA» CBETOAMOAOB

CyllecTByeT ABa OCHOBHbIX TUMa CBETOAMOAOB: MHAMKATOPHbIE U OCBETU-
TeAbHble. MHAMKATOpHbIE CBETOAMOAbI, HarpUMep, 5-MUAAUMETPOBbIE, OBbIYHO
SBASIOTCS| HEAOPOrMMM, MAAOMOLLIHBIMM UCTOYHUKAMU CBETA, MPUTOAHBIMU AASL
MCMOAB30OBAHUSI TOABKO B KayecTBe CBETOBbIX MHAMKATOPOB B MHAMKAaTOPHbIX
MaHeAIX M SAEKTPOHHbIX MPUOOPAX, AASl MOACBETKM AUCTMACEB KOMMbIOTEPOB
MAM MPUBOPHbIX MaHeAel aBTOMOGMAS. OcBeTUTeAbHble CBETOAMOAbI, MPEA-
CTaBAEHHblE CBETOAMOAAMM MOBEPXHOCTHOrO MoHTaxa (SMD), Beicokoit sipko-
ctn (HB) u Bbicokoi mowHocTh (HP) — 3To HaaeXXHble MOLLHbIE YCTPOMCTBA,
crocobHble 06ecneyunTb HYXKHbli YpOBEHb OCBELLLEHHOCTH 1 0BAaAatOLLME CBe-
TOBbIM MOTOKOM, PaBHbIM MAM MPEBOCXOASLLMM CBETOBOM MOTOK TPaAMLIMOH-
HbIX MCTOYHMKOB CBeTa, HarpuMmep, KAA.

OcBeTUTEeAbHbI CBETOAMOA

CuAUKOHOBas AMH3a
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COEAMHUTEAbHbIN CAOM

I'I

=]
.- :
= .| ‘#'J
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| Karoa
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- Kpucraaa
-~ CBETOAMOAQ
Kepamuueckas
NOAAOXKKA TenaooTsoa
Bce ocBeTUTeAbHble CBETOAMOAbI MMEIOT
OAMHaKoBylo  6asoByto  KOHCTpykuuio.  OHu UHanKaTOpHbIN cBETOAMOA
BKAIOYAIOT B ce6si  MOAYMPOBOAHMKOBBIA UMM
(MAM  KPMCMAAA), MOAAOXKY, Ha KOTOPYlO OH Snokcnanas
YCTaHaBAMBAETCSl, KOHTaKTbl AASl SAEKTPUYECKOro AWH32
MOAKAIOYEHUSl, COEAMHUTEAbHble  MPOBOAHMKM
Kpuctaaa n
AASl MOACOEAMHEHMSI KOHTAKTOB K KPUCTAAAY, y v poBsoAotHOe
{{ . CcoeAuHeHune
TEMAOOTBOA, AMH3Y M kopryc. (B HekoTopbix
CBETOAMOAAX, Hampumep, B cBeToanopax TFFC,
. M . OTpaxkaTeAb
paspaboTaHHbix KommnaHuen Philips  Lumileds, Busoa BbiBOA KaTOAR
COeAMHUTEAbHbIE MPOBOAHUKM He TpebytoTcs.) aHoAa
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Tak Kak MHAUKATOPHbIE CBETOAUOADLI ABAAIOTCA MAAOMOLLHbIMU, BCE

reHepupyemoe B HUX TEMNAO pacCeMBAETCA BHYTPU CaMUX CBETOAMOAOB.

OcBeTUTeAbHbIE CBETOAUOADI, HANMpOTHB, cHabxaloTca KOprycoM AAA NpAMOro

npunanBaHMUA K NOBEPXHOCTHU, YTO obecneunBaet OTBOA, T€lMAa, reHepupyemoro

CBETOAMNOAOM. XOPOLIJMI;'i TEMAOOTBOA XXU3BHEHHO BaXXEH AAA obecneyeHuns

TeMMepaTypHOro peXkuma U HOpMaAbHOM paboTbl CBETOAMOA.

Kak ¢ nomolbio CBETOAMOAOB
NMOAYy4alOT pa3Hbie LLBETA

CBEeTOAMOADI, U3TOTOBAEHHbIE M3 PasHbIX NOAYNPOBOGHUKOBBIX MAMEPMAAOB,

M3AYYAIOT CBET pasHbIX LBeTOB. PasHbie MaTepuaAbl MCrycKaioT $OTOHbI ¢

Pa3HbIMU AAUHAMU BOAH, YTO COOTBETCTBYET pa3HbIM LIBETAM BUMAUMOIO CBETA.

Mogeab aggnmusHoro cmeLeHus

LBEMOB NPUMeEHSEMCs gAs ceema,
HenochpegcmBseHHO U3AY4AEeMOro CBEMOBbIMU
ncmoyHukamu. pu cmewweHnm KpacHoro,
3€AEHOr0 M CMHEro0 LiBEMOB NoAyYaemcs
6eAbIii LBem.

Mogeab cybmpakmmsHoro cmeLueHus
LBEMOB NPUMEHSAEMCSA K OMP A KarLnM
NoBEPXHOCMAM, MAKMM KAaK noBepxHocmu,
noKpbimbie Kpackamm uAn Yepuuaamu. pu
CMeLUeHNN B paBHbIX NPONOPLUAX KPACHOrO,
3€AEHOr0 M CMHEr0 LBEMOB NoAyYaemcs
YepHbI LBem.

B nepBbix cBETOAMOAAX WCMOAL3OBAAWCH
Takue MaTepuaAbl, Kak pocoua raaams (GaP),
TpoitHoe coeanHeHne AlGaAs u TpoiiHoe
coeamHeHne GaAsP. OHM co3paBaAn UsAyHeHMe
OT KPacHOTO AO >KEATO-3EAEHOro  LiBeTa.
B Hactoswee Bpema GaP, AlGaAs u GaAsP
MCMOAL3YIOTCSl  TOABKO ~ AASl  M3TOTOBAEHMS
MHAMKaTOPHbIX CBETOAMOAOB, TakK Kak 60AbLLMe
TOKM, HEOBXOAMMBIE AAS MOAYHYEHUS U3AYHEHMS,
M GOAbLIOE TEMAO, BbIAGASIIOLLEECH MPU
paboTe CBETOAMOAOB, U3TOTOBAEHHBIX U3 3TUX
MaTepHUaAOB, 3HAUMTEABHO COKPALLAIOT CPOK MX

CAYK6bI.

Anas NMpOM3BOACTBA OCBETUTEABHbBIX
CBETOAMOAOB MCMOAB3YIOTCA HOBblE
MaTepUaAbl, crnocobHble BbIAEPXKMBATD

HeOOXOAMMblE  YPOBHM  TOKa,  BbICOKMM
HarpeB M BbICOKYIO BAQXKHOCTb. B KpacHbIX K
SIHTapHbIX CBETOAMOAAX BbICOKOM SPKOCTM
MPUMEHSIIOTCS MOAYMPOBOAHMKU AAIOMUHUI —
uHani — raaamin (AlinGaP), B cuHMKX, 3eAeHbIX
U rOAY6bIX — UHAMI — HUTPpUA raaams (InGaN).

CeeToamnoabl, usrotoBaeHHble u3 AllnGaP
u InGaN, B COBOKYMHOCTM nepeKpbiBalOT
MoyTM BClO OBOAACTb CMEKTpa  BMAMMOTO
M3AYYEHUs C MPOMEXYTKOM B 0BAACTU 3eAeHO-
YKEATOro U KeAToro upeToB. KoprnopaTueHbie
LBeTa C TMpUMEHEHWEM >KEATOro (Hanpumep,
Shell unan  McDonald’s) TpyaHo noAyuuTb
C TOMOLUBIO  OAHOLIBETHBIX ~ CBETOAMOAOB.
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OAHMM u3 cnocobos MOAYYEHUA (CAOXKHbIX) LIBETOB ABAAETCA COBMECTHOE

UCNOAb3OBaHNE B OAHOM OCBETUTEABHOM npm60pe CBETOAUOAOB Ppa3HbIX

TUNOB.

OcHoBHble MamepnaAbl gas nponssBogcmaa MOHOXPOMHbIX ceemoguogos. AllnGaP u InGaN nokpeisaiom
no4Yymu BeCb CNeKMp BUGUMOTO U3AYHEHUS gAS CBEMOGMOGOB BbICOKON MHMEHCUBHOCMMU, KpOMe
JKEAMO-3eAEHOM 1 XKeAMOoJi obAacmeri cnekmpa ¢ gAnHow BoAHbl 550—-585 HaHomempos (HM). LiBema,
coomsemcmsyioLMe 3MoMy guanasoHy gAMH BOAH, MOTym 6bimb NOAYY€HbI C NOMOLLbIO COBMECMHOIO
MCNOAb30BAHMSA 3€AEHBIX M KPACHBIX CBEMOJUOGOB.

MUAAMOHDI LUBETOBbIX OTTEHKOB

MpounsBoAMTEAU CBETOAMOAOB OObLIYHO MPEAAAraloT CBETOAMOABI PasAMY-
HbIX LiBETOB — CUHMM, FOAYOOM, 3eA€HbIN, IHTapHbINA, KPACHO-OPaHXKeBbIM, Kpac-
HbIM U T. A. CaMOCTOATEABHO CBETOAMOA MOXKET MU3AYHaTb CBET TOABKO OAHOrO
LiBEeTa, KOTOPbIA OMPEAEASIETCS UCMOAb3YEMbIM B HEM MOAYMPOBOAHUKOBbIM
MaTepuaroM. HacTosee BOALIEOCTBO HaUYMHAETCS TOTAQ, KOTAA B OAHOM MpU-
60pe 06beAMHAIOTCA CBETOAMOADI PasHOTO LiBETa.

MMeHHO Oob6beAMHEHME CBETOAMOAOB PasHOro LiBETa B OAHOM CBETOBOM
npubope, TaKOM KaK CBETMAbBHUK WAM MHOTOKPUCTAAbHbIA CBETOAMOA, M
yrNpaBA€HUE WMHTEHCUBHOCTBIO M3AYYEHMsl CBETOAMOAOB PasHOro LBeTa W
obecneynBaeT MOAyYeHUE MUAAMOHOB OTTeHKOB. [TOAOBHO TeAeBM3MOHHOMY
3KPaHy WAM KOMMbIOTEPHOMY MOHWUTOPY, MOAHOLIBETHBIM CBETOAMOAHDIN
npubop peaansyet upetoBylo MoaeAb RGB (R — kpacHbit, G — 3eAeHbIl,
B — cuHui). LieToBas Moaeab RGB — 3To MoaeAb apAAMTMBHOrO cmelueHus
LLBETOB, KOTOPasi MPUMEHSIETCS AASl CBETA, HEMOCPEACTBEHHO M3AYy4aeMOro ero
uctouHnkamu. (MoaeAb CyOTPaKTMBHOIO CMELLUEHWs LIBETOB MPUMEHSIETCS K
OTPaXKalOLMM MOBEPXHOCTAM, TAKMUM KaK MOBEPXHOCTU, MOKPbITbIE KpacKkamu
WAM YepHUAAMM.)

Ha auarpamme caeBa nokasaHo LgeToBoe mnpocTpaHcteo MKO 1931,
paspaboTaHHoe B 1931 . MexayHapoAHOM KOMMCCHMENH MO OCBELLEHMIO
(MKO) aAs onpeAeAeHMs BCEro AManas’oHa, UAM TaMMbl LLBETOB, BUAWMMBIX
CTaHAApTHbIM HabalopaTeAeM. HU OAHO M3 YCTPOMCTB — TEAEBU3MOHHBIN
3KpaH, MOHWUTOP KOMIbIOTEPA, CBETOAMOAHbIN CBETOBOM NpUGOP U Apyrue
TPeXLBETHblE YCTPOMCTBA — HE MOXET BOCMPOMU3BECTM BCE LIBETA, PasAUUMMbIE
TAQ30M YeAoBeKa. [aMMa LBETOB, KOTOPYIO MOXHO MOAY4YMTb C MOMOLLbIO
CBETOAMOAHOIO CBETOBOTO MpMBOpPa MAM MHOFOKPUCTAAbHOTO CBETOAMOAR,
3aBUCUT OT LBETOB OTAEAbHbIX KPaCHbIX, 3€A€HbIX UM CUHUX CBETOAMOAOB,
MCMOAB3YEMbIX B HUX.
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Ha amarpamme Touku Tpex
LLBETOB OTAEAbHbIX CBETOAMU-
OAOB, UCMOAb3YeMbIX B TpeX-
LLBETHOM CBeTOBOM npubope,
COOTBETCTBYIOT BepLUMHaM
TPEeYroAbHMKA. TeopeTtuye-
CKM NpUbOp MOXeT BOCMpO-
msBecTn AbOON LBeT, COOoT-
BETCTBYIOLLENA TOYKaM  BHY-
TPU 3TOro TpeyroAabHuka. Ha
NMpaKTUKe TPeXLBETHbIN CBe-
TOAMOAHBIV CBETOBOW Npubop
06bIYHO YyrpaBasieTcs LUdppo-
BbIM KOHTPOAAEPOM U MOXET
BOCTMPOU3BECTU  OMpPEAEAEH-
HOE KOAMYECTBO BO3MOMKHbIX
LLBETOB BHYTPU TPEYrOAbHMKA.
C nomoupto 8-6uTHOro Tpex-
LBETHOro CBETOAMOAHOIO

X npubopa MOXHO  MOAYYMTb

npubamsuteabHo 16,7 MAH

ugeToB (2563 LiBETOB) — OAHAKO 3TO KOAMYECTBO Y>Ke MPEBbILIAET YUCAO LiBe-

TOB, KOTOPble YEAOBEK CMOCOGEH PasAMYUTL B MPEeAEAaX AAHHOTO LiBETOBOrO

TpeyroAbHuKa. (LiBeTa, Aexkallme BHe rpaHuL, LIBETOBOTO TPEYrOAbHMKA, MOTYT

6bITb Pa3sAMUMMBI FAA30M YEAOBEKA, HO CBETOBOM MPUBOP HE CMOXKET MX BOC-
Npou3BecTn.)

CnocobHOCTb MOAHOLLBETHBIX CBETOAMOAHBIX CBETOBbIX MPUOOPOB M3AY-
yaTh cBeT AlO6Oro uBeTa 6e3 UCMOAL30BAHUS CBETOGUABTPOB U APYrMX BHELL-
HWUX YCTPOWMCTB B KOPHE OTAMYAET CBETOAMOABI OT APYrMX UCTOYHUKOB CBETA.
CoBMeCTHOE MCMOAb30BaHME MOAHOLIBETHLIX CBETOAMOAHBIX WCTOYHUKOB
CBETa C KOHTPOAAEPaMM OCBELLLEHWs MO3BOASIET CO3AABaTb Kak MPOCTbIE LiBe-
ToBble 3¢ PeKTbl, TaK U MOAHOLLBETHbIE CBETOBbIE LLIOY U AdXKe KPyrnHOMacLTab-
Hble BUAEOAMUCTIAEH.

Co3aaHue 6enroro ceeTa
C NOMOLLbIO CBETOAUOAOB

Cywecrsyer ABa criocoba mnoaydeHuss 6GeAoro ceeta C MOMOLLbBIO

CBETOAMOAOB:

« CornaacHo uBeToBoi Moaean RGB, 6eAbiit LBeT noAy4yaeTcs € MOMOLLbIO
MPOMOPLMOHAABHOTO CMELLUMBAHWS KPACHOTO, 38AEHOTO U CMHErO LIBETOB.
Mpu ucnoabzosanum metoaa RGB 6eabiit cBeT moAyvaeTcs npu obbeanHe-
HUM U3AYHEHMUS| KPACHOTO, 38AEHOTO U CUHETO CBETOAMOAOB.
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AtoMrHOpOpHbIe TEXHOAO-
TMM  MOAyveHMss 6GeAoro ceeTa
MPEAMOAAraloT  MCMOAb30OBaHME
OAHOTO CBETOAMOAQ KOPOTKO-
BOAHOBOTO U3AyYeHMs, HarpuMmep,
CUHEro MAM YAbTPadUOAETOBOTrO,
B KOMOMHALIMM C XKEATbIM AIOMM-
HOGOPHbIM MOKpbITUEM. POTOHbI
CUHErO WAM YAbTPapUOAETOBOrO
M3AY4EeHUsl, reHepupyeMble CBETO-
AMOAOM, AMBO TMPOXOASAT Yepes

cAOl AoMUHOdOPpa 6e3 13MeHeHUsl, AMbo npeobpasyloTcs B HEM B GOTOHBDI

JKEATOro cBeTa. KOM6MHaLI,M}'-I ¢OTOHOB CUHETO U XKEATOro LBETa CO3AaeT

GeAblit cBeET.

®DoTOH cHHero ceeTa

/\|0M|4Ho¢op\
) 4

DOTOH KeAToro ceeta

7
/

X
~

CuHUIA CBETOAMOA,
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nOAAO)KKa-OTPa)KaTeAb

MeTtoa RGB aAaeT BO3MOXHOCTb cO3AaBaTb H6eAbI CBET TOYHOIO OTTEHKA,

MMEIOLL Mt CMOCOBHOCTb MOAYEpKMBaTb ocBellaemble LeTa. OAHAKO AAS

cospaHus 6eroro upeta RGB TpebyeTcs cpaBHUTEABHO CAOXKHOE 06OpYAOBa-

HUE, TaK KaK B OAHOM UCTOYHUKE HeO6XOAMMO UCMOAb30OBaTb Cpa3y Tpu CBe-

TOAUOAQ. an 3TOM I'IO/\)"'IaeMbIlji CBET HEECTECTBEHHO MNnepeAaeT NnacTeAbHblE

TOHAQ, YTO ABAAETCA OCHOBHbIM CAEACTBUEM HU3SKOIO UHAEKCA LiBeTonepeAaayn

6enoro ceeTa, moAydeHHoro metoaoM RGB. (MHaekc LBeTonepeaayn ceeTo-

AMOAOB NOAPOGHO onucaH B raaBse 3, pasaeA «KayecTBo cBeTay.)

¥ LlseTonepepava —
CMOCOBHOCTb UCTOYHMKA
CBETa MPaBUALHO NMepeAaBaThb
LiBETa Pa3AMYHbIX OGbEKTOB
B CPaBHEHWM C MACAAbHBIM
WAM €CTECTBEHHbIM
MUCTOYHMKOM CBeTa.

BeAble AtoMMHObOpHbIe cBeTOAMOABI Obe-
CMeuYMBaIOT  AYHLIYIO LBETOMepeAavy, Yem
6eAble RGB-cBeTOAMOABI, B GOABLUMHCTBE CAY-
YaeB CPABHUMYIO C AKOMUHECLLEHTHBIMU UCTOY-
Hukamn ceeta. OT 6eabix RGB-uctouHukos
CBETa OHU TaKXKe OTAMYAIOTCS BbICOKOM 3Hep-
ros¢p¢pekTUBHOCTbIO. IMEHHO BbiCOKas 3Hep-
roa¢ppeKTUBHOCTL M XOpollas LBeTonepe-
Aaya AEAAIOT AIOMUHOQOPHbIE TEXHOAOTUM
MPEANOYTUTEABHBIM  CMOCOBOM  MOAyHeHUs
6enoro ceeTa.
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B npouecce npousBoacTBa GeAblX CBETOAMOAOB Ha CBETOAMOAHbINA KpW-
CTaAA HaHOCUTCS CAOM AtoMUHOpOopa. OTTEHOK MAM LIBETOBas TeMmmepaTypa
6eA0ro CBETA, U3AYHAEMOrO CBETOAMOAOM, OMPEAEASIETCA AAMHOMN BOAHbBI CBETA,
MCMYyCKaeMOro CUHUM CBETOAMOAOM M COCTaBOM AIOMUHOGOPa.

LlBeToBas TemMnepaTypa M3AyYEHUS! CBETOAMOAR 3aBUCUT OT TOALLMHbI CAOS
AoMUHOGopa. MNpon3BOAUTEAM CTApPAIOTCS MUHUMU3MPOBATL LLBETOBbIE Bapua-
LM C MOMOLLLbIO CTPOTOro KOHTPOASI TOALLMHBI M COCTaBa CAOSi AOMUHOGOPA.
Komnanus Philips Lumileds ncnoabsyeT 3alumi,eHHbIM NaTEHTOM NpOLLECC U3ro-
ToBAeHUs cBeToanoAoB Philips LUXEON, nsAyyatoLmx XOAOAHbINM U HEMTPaAb-
HbIi GeAbIl CBET C BBICOKMM MOCTOAHCTBOM LigeTa.'®

B HacTpauBaeMbix CBETOBbIX MPUGOPax, MO3BOASIOWMX MOAyHaTb 6eAbiit
CBET M3 OMPEAEAEHHOTO AMarasoHa LIBETOBbIX TEMMEpaTyp, MCMOAb3yeTCs
MPUHLMM CMELUMBaHUS TPeX LIBETOB. DTU MpUBOPbI OBLIMHO COAEpKaT cBe-
TOAMOAbI XOAOAHOTO U TEMAOro 6eAoro cBeTa, MHAMBUAYAABHO YMpaBAsieMble
Mo MPUHLLMMY, MPUMEHSIEMOMY B MOAHOLLBETHBIX UCTOYHMKax cBeTa RGB. Pery-
AMPOBaHWE OTHOCUTEAbHOM MHTEHCMBHOCTM XOAOAHOFO M Teraoro 6eAoro
CBETa M3MEHSIET LiBETOBYIO TEMMEPATYPy HACTPaMBaeMOro CBETOBOro rnpubopa
MO TOMY K& MPUHLLUMY, KaK PErYAUPYETCSi MHTEHCUBHOCTb U3AYHEHMS KPacHbIX,
3eA€HbIX U CUHUX CBETOAMOAOB NoAHougeTHoro (RGB).

YcTpoMcTBO CBETOAMOAHBIX CBETOBbIX Np1bopos

AAS MCMOAb30BaHMS B LIEASIX OCBELLEHMS CBETOAMOABI AOAXKHbBI 6bITb OGb-
€AMHEHbl B CUCTEMY, BKAIOUAIOLLLYIO OMTUKY, APaiBEPbl, MCTOYHWUKU MUTaHUS U
TernAooTBoAbl. Bce HasBaHHbIE KOMMOHEHTbI MPUCYTCTBYIOT B CBETOBOM Mpubope.

MMpOeKTUPOBLUMKAM M MHCTAAASITOPaM CBETOAMOAHBIX CMCTEM OCBellie-
HUsl, BEPOSTHO, HUKOTAA He MPUAETCS BCKPbIBaTb KOPMyca CBETOBbIX MPUGOPOB,
NMOAOGHO TOMY, KaK MOAb3OBaTEAIO MEPCOHAABHOIO KOMMbIOTEPa HET Heob6Xo-
AVMMOCTU OTKpbIBaTb cUCTeMHbI 6A0K K 1 pasbupate ero coaepxkumoe. B
HEKOTOPbIX CBETOBbIX MPUOOPaX, MPeAHa3HA4YEHHbIX AASl TEaTPAAbHOrO OCBe-
LLLeHHs,, MPeAYCMOTPEHbI 3aMeHa M PEMOHT KOMMOHEHTOB Ha MeCTe YCTaHOBKM,
HO B BOABLUMHCTBE CAy4aeB pasbupaTb CBETOAMOAHble NMPUOBOPbI He peKOMeH-
AYETCS: 3TO He OAOBPSAETCS NMPOU3BOAUTEASMU M MOXKET MPUBECTM K aHHYAUPO-
BaHMIO rapaHTUM. K cuacTblo, cBEeTOAMOAHbIE CBETOBbIE MPUOBOPBI M MX KOMMO-
HEHTbl O4YeHb PEAKO BbIXOASAT M3 CTpos. Kak npaBMAO, MPOU3BOAMTEAU CaMo-
CTOATEAbHO PEMOHTMUPYIOT MAM 3aMEHSIOT BbILLEALLYIO M3 CTPOSl CBETOAMOA-
HYIO OCBETUTEAbHYIO apMaTypy B COOTBETCTBMM C FapaHTUIMHbIMU OBs3aTeAb-
CTBaMM UAM Ha OCHOBaHWMM APYTUX COTAALLEHMIA.

TeM He MeHee 3HaTb, YTO HAXOAMTCS BHYTPU KHEPHOrO SILLMKAY, BCE e
BeCbMa MoAe3Ho. K OCHOBHbIM KOMMOHEHTaM CBETOAMOAHOIO CBETOBOTO MpU-
60pa oTHocATCS:

« Cob6CTBEHHO CaMM CBETOAMOAbI M 3AEKTPOHMKa, obecreyuBalollas WX
pabory.
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¢ WMCTOYHMK NMUTaHMS C  MMKPOMPOLLECCOPHbIM  yrpaBAeHMeM, MpeobpasoBaTeAn
Harps>KEHUs U CXEMbl yTNPaBAEHMUS.

+ YcTpoiicTBa AASt OTBOAQA TeMAA (BEHTUASLIMOHHBIE OTBEPCTUS U PaAMUATOPbI).

. AurH3bI U CPE€ACTBa HaLleAUBaHUA AAAl HaNMpPaBAE€HUSA, CMELLMBAHUA U paCcCeMBaHUA CBeTa.

DAeKTpU- TR Cwmewwm-
4ecTBO
1 npeo6pa-
- -
30BakMe s Ceer
2l ceeTa
XKeHusa

CBemoguogHbiii cBemoBoi npubop npegcmasasem coboy cucmemy, COCMOSLLYI0 U3
CBEMog1ogos, ICMOYHUKOB NMMAHKs 1 npeobpazoBameAel HanpsixKeHus, gparnsepos
CBEMOGMOJOB, Lienel KOHMPOAS U ynpaBAeHUs, ycmpo#cms gAs 0MmBOga MenAd, d mak ke
AMH3 M gPyrux oNMMUYECcKnX yCmponcms gAsi CMELUMBAHUS, PACCEMBAHUS U BbIBEJEHMS
csema.

AOMOAHUTEABHO CBETOAMOAHbIE CBETOBble MPUGOPbI OBLIYHO BKAKOHAIOT MOCTOSIHHO
MOACOEAMHEHHbIE AU OTCOEAMHSIEMBIE KABEAU AAS MOAKAIOYEHMS K UCTOYHMKY MUTAHUS.
AVHelHble CBETUABHUKM, HarpUMep, OCBETUTEAbHblE MPUBOPLI AASl CBETOBbIX KapHU30B
M pabouyero oceeleHUs, OObIMHO CHaGXeHbl CTbIKOBOYHbIMM pasbeMamu, KabeAbHbIMU
MepemMbliiKaMi UM APYTMMM YCTPOMCTBAMM AAS YCTAHOBKM MPUOOPOB C  PasAUYHbIMU
MHTEPBAaAaMM1 U B Pa3AMHHOM KOHPUrypaLuu.
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CBeTOAMOAHOE OCBeLlleHue

B A€TAAAX

C BETOAMOAHbIE CBETOBbIE NMPUBOPLI MMEIOT ObLLMe YepTbl C TPAAULIUOH-
HOW CBETOTEXHWKOM U B TO >Ke BpeMs OTAMYatoTcs oT Hee. OueHb Bax-

HO MOHUMATb 3TU CXOACTBA U PA3AUYUA AAA TOTO, YTO6bI KOp-pPeKTHO NpoBo-

AUTb CPAaBHEHUA MEXAY O6bIYHbIMMK 1 CBETOAMOAHDBIMU I'IPMGOPaMM, a TaKXXe

Thagm1LMOHHBIA CBEMUALHUK COCMOMM

13 Aamnbl (KancyAbl, mpy6ku uau gpyroro
MCMOYHMKA CBEMA) U 0MJeAbHOro Kopnyca
CBEMUAbHUKA.

CBemogumogHbIvi cBemoBos npubop — smo
mBsepgomeAbHOE yCmporNCmMBo, BKAOYaALLee
MCMOYHMUKM CBEMA (cBemoguogbl), Kopnyc,
3AEKMPOHUKY, MENAOOMBOGbI, gparisepbl 1
ycmposucmsa HALEAUBAHUA.

AAS TOTO, YTOGbI MPaBUAbHO MOAGUpaTh cBeTO-
AWOAHbBIE NMPUBOPLI AAS Pa3AMYHBIX OBAacTel
NpUMEHEHMUN.

VYKe 6bIAO OTMEYEHO, YTO MPaBUAbHO CKOH-
CTPYMpOBaHHble CBETOAMOAHbIE CBETOBblE MpU-
60pbl MO CBOMM 3KCMAYaTaLMOHHBIM XapaKTepy-
CTMKaM M S3KOHOMUYHOCTU He YCTYMaloT U Aaxe
MPEBOCXOAST TPaAMLIMOHHbIe, Harpumep, KAA.
[MoAOGHO TPaAMLIMOHHON CBETOTEXHMKE, Cyllie-
CTBYIOT Pa3sAMYHble TUMbl CBETOAMOAHBIX CBe-
TOBbIX MPUGOPOB, pasAUYAIOLLMECS MO YPOBHIO
CBETOBOrO MOTOKA, pasMepaM U MpeAHasHayeH-
Hble AAS GOABLIOTO KOoAMYecTBa obAacTeit npwu-
MeHeHMs. CBeTOAMOAHbIE CBETOBble NMpUGOPLI
MOTyT YCTaHaBAMBATbCA U 3aMUTHIBATbCA TaK Xe
MpPOCTO, KaK M TPAaAMULIMOHHbIE, C MCMOAb3OBa-
HMEM OObIYHOM 3AEKTPOMPOBOAKM U KabeAel.

[AaBHbIM OTAMUYMEM CBETOAMOAHBIX MCTOY-
HMKOB CBETa OT TPAAWULIMOHHbIX SABASETCA TO,
YTO B CBETOAMOAAX MPUMEHSAETCS COBEpLUEHHO
MHOM MPUHLMN reHepaLMn CBETa U UCMOAb3Y-
loTcs abCcOAIOTHO Apyrve MaTepuabl. MeHee
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OYEBUAHBIM OTAMHMMEM SABAAETCA TO, UTO B CBETOAMOAHOM WMCTOYHMKE CBETa
CTMPAETCA rPaHMLIA MEXAY AAMMONM M CBETUABHUKOM. B cBeToAMOAHOM OCBeTH-
TEAbHOM TEXHUKE KAAMMbI», KOTOPbIMU SIBASIOTCSI CBETOAMOABI, HEOTAEAUMbBI OT
«CBETUABHMKAY, 2 UMEHHO: KOPIYCa, SAEKTPOHUKMU U AUH3bI.

DT ABa PasAMUMs OKa3blBAIOT OYEHb GOABLLOE BAMSHUE HA METOADBI UCMbI-
TaHUN CBETOAMOAHBIX UCTOYHUKOB CBETA, M3MEPEHME MX CBETOBOrO MOTOKA,
OLLEHKY MX MPUrOAHOCTU AASl KOHKPETHOFO MPUMEHEHUSI U CrOCobbl CpaBHMU-
TEAbHOM OLLEHKM CBETOAMOAHBIX M TPAAMLIMOHHBIX CBETOBBIX MPUOOPOB.

lMoHMMaHMe pasAMUMit MEXAY ABYMS TWUMaMM CUCTEM OCBELLLEHWMS MOMO-
KeT u3bexaTb MHOMMX TPYAHOCTEM, CBA3AHHbIX C UCMOAB30BAaHMEM CBETOAMO-
AOB. KOppeKTHasi MHTEprpeTaLMsi OCHOBHbIX TEXHUYECKMX XapaKTEPUCTUK CBe-
TOAMOAHBIX CBETOBbIX MPUGOPOB MOMOKET MPABUABHO BblGpaTh OCBETUTEAb-
HOe YCTPOWMCTBO AAS KOHKPETHOM 06AacTU npumeHeHus. Huke npeacras-
A€H obWwuit 0630p TEXHOAOTMM CBETOAMOAHOTO OCBELLEeHUs. DTa UHPOpMa-
LS MIOMOMKET BaM AyuLle pa3sobpaTbCsi B CBETOAMOAHbBIX CUCTEMAX OCBELLLEHUs
(rAaBa 4).

OLI,eHMBaeM CBETOBOM MOTOK:
KaK Ba>X€H CBET

CBeTOBOM MOTOK — TEPMMH, KOCBEHHO XapaKTEepU3YIOLMI TO, KaKOe KOAM-
4YeCTBO CBETA M3AYYAETCSi CBETOBLIM MPUMOBOPOM, a TaKXKe TO, Kak UMEHHO MpU-
60p usAyyaeT u pacnipeaseasieT 3ToT cBeT. OPULMAABHBIM TEPMUHOM AASl OMU-
CaHWs KOAMYECTBA M pacripeAeAeHUsi BUAMMOTO CBETA, U3AYHaEMOrO KOHKpeT-
HbIM UCTOYHUKOM, SBASIETCS TEPMUH KPOTOMETPUYECKUE AQHHBIEY.

Kak mpaBuAO, MPOM3BOAMTEAU CBETOTEXHUKM 3asBASIOT OCHOBHble ¢$OTO-
METPpUYECKME XapaKTEPUCTUKM BbIMYCKAEMOW MPOAYKLMM B crielubUKaLmsax
MAM TEXHUYECKMX MACMOPTaX, A€ MPEACTABASIOT TabAMLIbI U FpadpuKu, Onmchbl-
BalOLLLMe MOLLHOCTb MAM SIPKOCTb AaMrbl MAM CBETOBOTrO MpUbOpa, Anarpammbl
pacripeAeAeHUsl CBeTa B MPOCTPAHCTBE U AaHHble 06 3HEpro-3ap¢peKTUBHOCTU.
KOHCYAbTaHTbI-CBETOTEXHUKU U KOHCTPYKTOPbI MCMOAB3YIOT 3T AAHHble AAS
MPeABapUTEAbHOM OLIEHKM BO3MOXHOCTENM CBETOBOTO OGOPYAOBaHWUS M €ro
MPUTOAHOCTU AASl KOHKPETHOW OBAACTM MpUMeHeHMs. HacTo npousBoAUTEAU
CBETOTEXHUKU MPEACTABASIOT U GoAaee MOAPOGHYIO MHPOPpMaLMIO, HEOBXOAM-
MYIO AASl TAYGOKOrO aHaAM3a, KOMMbIOTEPHOM BU3yaAM3aLLMKM, MOAEAMPOBAHUS
CUCTEMbI OCBELLLEHUS 3AAHUSA U T. M.

AAsi OLLEHKM U cpaBHEHWS TPAAMLIMOHHBIX CBETOBbIX MPUGOPOB Yalle BCEro
MCMOAB3YeTCS MOHATUE CBETOBOTO MOTOKA, U3MEPSIOLLLErocs B AloMeHax. /AtomeH
— 3TO eAMHMLIA M3MEpEeHUsi BCEro BOCMPUHMMAEMOrO CBETOBOTO MOTOKA, UCy-
CKaeMoro UcTovHuKoM ceeTa. (Huke mMbl mpuBoauM 6oaee MoapobHoe pasbsc-
HEHWe TOro, YTO 3HAYMT KBECb BOCTIPUHMMAEMbIIA CBETOBOI MOTOK, UCMYCKaeMblit
UCTOYHUKOM cBeTay.) B ObITy cneumaAmcTbl, 3aHUMAIOLLMECS OCBELLLEHUEM, MOKY-
naTeAu U MPOCTO MOAb3OBATEAM AAS OLLEHKM OCBETUTEABHOTO O6OpPYAOBaHMs
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¥ Aabopamopum no
MCNBIMAHMIO 0CBEMMUMEAbHbIX
npubopos nybAukyiom
omomempudeckmue ganHble

B ¢aiiaax .IES, popmam
Komopbix coomsemcmsyem
cmaxgapmanm, yCmaHoBAEHHbIM
CBemomexHu4ecKum
obuecmsom CepsepHoii
Amepukn (IES). MsBecmHble
npoussognmenn
0CBEMUMEABHOr0
0b6opygoBaHus
npegocmasAsiom smu

haliAbl cneLmasncmam no
npoekmMupoBaHunIo 0CBELLEHNA,
Komopble MCNOAb3ylom nx
BMeCme C NPOrpammHbIMU
cpegcmsamu gas GHaAM3a
OCBELLEHMSA C LIEABIO NOAYYEHMS
mabAuL, rbaguKos U 06beMHO
BM3yaAM3ALMM, A MAKKE

gAA BbINOAHEHMA CDABHEHMM
PA3AMYHBIX MUNOB CBEMOBbIX
npubopos.

4acTo NpUBeraloT K TEPMUHY «SAPKOCTb». DTO

He TOABKO OLIMGOYHO, HO M MOXET BBECTU B
3a6AY>KAEHME, OCOBEHHO B OTHOLLEHUW CBETO-
AMOAHBIX CBETOBbIX MPUGOPOB.

Mo psiay MpUYMH CBETOBOI MOTOK He
SIBASIETCS €AMHCTBEHHbBIM MapamMeTpPOM, XapakK-
TEPU3YIOLLMM BO3MOXKHOCTU OCBETUTEABHOIO
npubopa. OueHKa BO3MOXHOCTEN CBETOAM-
OAHBIX OCBETUTEAbHbIX NpPUBOpPOB C MoOMo-
IO CBETOBOrO MOTOKA MOXKET AAThb AOKHOE
NMpeACTaBAEHME O BO3MOXKHOCTAX CBETOAMOA-
HbIX CBETOBbIX MPUGOPOB U UX MPUFOAHOCTH
AASl KOHKPETHbIX 0BAacTelN NpUMeHeHus.

AAS OLLEHKM BO3MOXHOCTEN CBETOAMOA-
HbIX OCBETUTEAbHbIX MPUBOPOB U CpaBHEHMUs
UX C TPAAMLMOHHBIMU MCTOMHMKAMKU CBETa
BMECTO TMOHATMA «CBETOBOM MOTOK» A)"-ILIJe
MCMOAB30BAaTb  TEPMUH  MOAE3HbINM  CBETY.
[MapameTpoM AASt U3MEpEHMS MOAE3HOro cBeTa
aBAseTcs  ocgelteHHocmb,  OceeleHHOCTb
XapaKTepu3yeT MHTEHCMBHOCTb CBETA, MaAalo-
Lero Ha nosepxHocTb. Ecan naolwaab nosepx-

HOCTU M3MEpSeTCA B KBappaTHbIX ¢yTax, TO
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AAs ocBelenns obegeHHoro 3aAa B pecmopane «PauHcmepunry B bpege, loaraHgus,
MCNOAb3YIOMCS NOMOAOYHbIE cBemoguogHbie ceemuAabHuKku eW Downlight Powercore,
pazpabomanHbie komnanueii Philips Color Kinetics, u ompaskeHHbii ceem. PekomeHgyeMmbivi
yboBeHb ocBeLeHHOCMuU B makux obegeHHbix 3aaax — 10 pym-kaHgea (100 Ak).

€AMHMLLEN OCBELLEHHOCTU siBAsieTCs dyT-KaHAeAa. Ecan naowaab msmepsietcs
B KBAAPATHbIX METPAX, TO EAMHULLEN OCBELLLEHHOCTM SBASIETCS AIOKC (AK).
MoAe3HbIi cBeEM XapaKTepusyeT KOAMue-

CTBO CBeTa OT OCBETUTEAbHOro npubopa,
¥ dopmarbHo ogHa pym-

KOTOpOe AOCTMraeT OCBeLaeMOro y4yacTka.
KaHgeAa pasHa 10,7 Ak.

DTO Ta YacTb CBETOBOrO MOTOKAa OCBETUTEAb-
OgHako gas ynpouieHus
Horo npubopa, kotopas 3Gp¢peKTUBHO Harpas-
pacdema npuHumaemcs, Ymo
¢pym-kaHgeaa pasta |0 Ak.
30 ¢pym-kaHgea coomsem-

cmsyiom 32| AK, HO gAs
€KTa, KOTOpbI HEOBXOAMMO OCBETUTb: KOPU- ygo6cmaa npuHmmaomcs

AfieTCcsl Ha pabouylo MoBepxHOCTb 6e3 yyeTa
notepb cBeta. B kauectse paboueit nmosepx-
HOCTM MOMET BbICTyNnaTb Al06OIt y4acToK 06b-

AOpa, OPUCHOrO MOMeELLLEHNS C KOMMbIOTEpaMu, pasHbimu 300 Ak,

KYXOHHOTO CTOAA MAW Hapy>XHOM CTeHbl Nupa-
Muabl Maiis B [BaTemane. [NoTepu cBeTa MOryT BO3HMKaTb MO PasAUYHbIM MPUYK-
HaM: HarpMMep, CBET MOXET YaCTUYHO 3arOpaXkMBaTbCs MAM PaCcCeMBaTbCs KOpMy-
COM CBETMABbHMKA, U3AYHaTbCA B HEMPaBUABHOM HarpaBAEHUM, TEPATLCS B PE3YAb-
TaTe NPOXOXAEHUS Yepe3 CBETOPUALTPbI U AUH3bI MAU M3-32 HEMPABUALHOM OpU-
€HTaLIMM CBETOBOTO NpUBOPa, a TakXKe MO APYTM NMpUYMHaM.

B cnpaBouHoit kKHure «The IESNA Lighting Handbook» obbemom nopsiaka
1000 cTpaHuu, BbinyuieHHoi CeeToTexHuyeckum obuiecteom CesepHolt
Amepukn (IES)I1, noauvepkmBaeTcs BaXKHOCTb WCMOAb3OBaHUSI XapaKTepu-
CTMKM NOAE3HOro CBeTa, 0cOBeHHO AAs BeAoro ceeTa M NMoBCeAHEBHbIX ObAa-
cTelt npuMmeHeHus. Hapsaay c raaBamu, NOCBALLEHHBIMM OMUCAHUIO CMOCO6oB
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CO3AAHMS HY>KHOTO KOAMYECTBA MOAE3HOTO CBETa AAS OTAEAbHbIX ObAacTeit
MPUMEHEHUS, B KHUFE COAEPXMUTCA MOAPOBHas MHPOpMaLIMA 06 ONTUMAABbHBIX
YPOBHSAIX OCBELLLEHHOCTU AAS PasAMYHbBIX MHTEPbEPOB, MPOMBILIAEHHbIX MOMe-
LLLEHMIA, OTKPbITbIX MAOLLLAAOK, CMIOPTUBHBIX COOPY>KEHWH, TPAHCMOPTHBIX Maru-
CTPaAei U aBapMMHOTO OCBeLLEeHUS.

Tak, AASt OPUCHBIX MOMELLLEHNI C MAAHUPOBKOW OTKPBITOTO TUMa M 6OAbLIMM
KOAMYECTBOM KOMIMBbIOTEPOB, a TaKXXe AASl CTOEK PermcTpaLvu B asporopTy
pPeKoMeHAyeMblit ypoBeHb ocBellleHHOCTH cocTaBAsieT 30 ¢yT-kaHaeA (300 Ak).
YpoBeHb OCBELLLEHHOCTH B FPy30BbIX AMPTaX AOAXKEH COCTABASITb OKOAO 5 dyT-
kaHAeA (50 AK), a AASl UTeHMs B KpecAe B KOMHaTe — OKOAO 50 ¢yT-kaHaeA
(500 AK). B AeKLMOHHBIX 3aAax, FA€ MCMOAb3YIOTCSl HarAsiAHble mocobus, ypo-
BEHb OCBELULEHHOCTU AOAXKEH BbiTb nopsaka 100 ¢yT-kanaea (1000 Ak)."2

/AIOMeHbI: KaKMe CAOXXHOCTU BO3HMKAIOT C HUMM

TpaAMLMOHHOE WCMOAb30BAaHWE TMOHATUSI (CBETOBOW TMOTOK» AASl OLLEHKM
M CPaBHEHUS| CBETOAMOAHbIX CBETOBbIX NMPUOOPOB Bbi3bIBAaET psia Mpobaem:

° Tak Kak NMOAHOE M To4YHOe ornpeaeAeHune Toro, YTo Takoe AIOMeH U Apy-
rme ¢OTOMeTpM"IeCKMe TE€PMUHbI ABAAETCA AOCTATOYHO CAOXKHbIM, MHOrne
NOHUMAIOT UX HEMPABUAbHO. Bes NpPaBUAbHOIO MOHMMAHUA TOrO, YTO O3Ha-
YaloT 3TU TEPMUHbI, HEBO3MO>XHO TOYHO OLLEHUTb CBOMCTBa CBETOAMOAHbIX
UCTOYHUKOB CBETA.

*  McnoabsoBaHue CBETOBOrO MOTOKA AASl OLLEHKU BOCMPUHUMAEMOM MHTEH-
CMBHOCTM WMCTOYHMKA CBETa MMEET PsiA HEAOCTAaTKOB, KOTOpble YCyry6-
ASIIOTCSt OCOBEHHOCTSAMMU CMEKTPa M3AYYEHUSI CBETOAMOAHbBIX MCTOYHMKOB
cBeTa, 0cO6eHHO B 0BAACTU CMHErO Kpasi CMeKTpa BUAMMOTO CBETa.

«  T[1pou3BOAMTEAU TPAAMLIMOHHBIX CBETOBbIX MPUOOPOB 4YacTO YKasblBAOT
MOAHbIA CBETOBOM MOTOK AaMribl, @ He BCEro cBeToBoro npubopa. Tak Kak
B CBETOAMOAHOM OCBETUTEABHOW apMaType HEBO3MOXHO OTAEAUTb Aamry
OT CBETUAbHMKA, TO AASl TPABUABHOTO CPaBHEHUs CBETOAMOAHbIX CBETOBbIX
NpMBOPOB C TPAAMLIMOHHBIMU HYXKHO MCMOAB30BaTb MOHSATUE (CBETOBOM
MOTOK» TOABKO AASl CBETOBOTO MPUGOPa B LIEAOM.

+  CBeTOAMOAHbIE U TPAAMLMOHHbIE CBETOBbIE MPUGOPbI MO-PasHOMY MCribl-
ThIBAIOTCS, BCAGACTBUE YErO U HEKOTOPble POTOMETPUYECKME AAHHBIE AAS
HUX YKa3bIBAIOTCS MO-pasHOMY. AASi PaBUABHOTO CPaBHEHMSI CBETOBbIX MPH-
60pOB HEOBXOAMMO YUMTbIBATb 3TU PasAUUMS.

«  [loAHbI cBeTOBOM NOTOK CBETUABHUKA HE YHMUTbIBAET MOTEPU CBETA. TaK Kak
CBETOAMOAHbBIE CBETOBblE MPUOOPbI ABASIOTCS HAMPABAEHHBIMU U U3AYYAIOT
6eAbli MAM LiBETHOM cBeT 6e3 UCMOAb30BaHMs CBETOGUABTPOB, a TaKKe
6e3 AOMOAHUTEAbHOW GOKYCUPOBKM M 3KPaHUPOBaHMS, TO U MOTEpH CBETA
Y HUX FOpPasA0O HUXKe, YeM Y TPAAULIMOHHOTO obopyaoBaHus. CBeTOAMOA-
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Hbl€ CBETOBbIE I'IPMGOPbI AOCTaBAAIOT 60AbIJJyIO 4YacTb U3AYHa€MOro CBETO-
BOrO MOTOKa AO OCBELLAEMOM NMOBEPXHOCTMU. CAeAOBaTeAbHO, CBETOAUOA-
Hbl€ CBETOBbIE I'IpM60pr C MEHbLUMM 3Ha4YE€HUEM CBETOBOIO NMOTOKa MOryT
AOCTaBUTb TaKOE€ XX€& UAU 6oAbLLEE KOAMYECTBO MOAE3HOrO CBETa B HY>X-
HO€ MecCTO, YeM TPaAULIMOHHbIE OCBETUTEAbHbIE I'Ipl/i60pbl ¢ 6OABLUMM 3Ha-
YE€HUEM CBETOBOIO NOTOKaA B AFOMEHaxX.

Boaee I'IOAPOGHO 3Ta TéMa paCcCMaTPUBAETCA B MOCAEAYIOLLUX Pa3AEAaX.

Ymo makoe AromeH?

CeeToBble U3MEpeHWs MOXHO MPOBOAMUTbL .
P poBoA % B noscegHeBHoI npakmuke

ABYyMSA cnocobamu: PaANOMETPUYECKUM UAU MOILLHOCMb MCMOYHMKA CBEMA

¢doTomeTpuueckum. PapnomeTpuyeckuii cno- Yacmo oWHB0YHO Ha3bIBAIOM
cob MpeAnoAaraeT U3MEPEHUs AAS BCEX AAVH ero «aprocmbloy. SIpkocmb
BOAH M3AYYEHMS] UCTOYHMKA CBeTa, B AMana- ABASEMCA Cy6beKMMBHLIM
30He AAMH BOAH KaK BMAMMOTO, Tak M HeBW- napamempom u 3asucum
AuMoro wusaydenus. [pu doTomeTpuyeckom 0m makux ¢akmopos,
crnocobe M3MepeHMs! BbIMOAHSIOTCS TOABKO kak paccmosnnue Mexgy

AAf BuaumMoro ceeTa. CymmapHas 3AeKTpo- HMCMOYHMKOM cBema u
HabAlogameAem, yroa
MarHMTHasA 3Heprus, M3AydYaemas MCTOYHU-
3peHuns U ycAoBUA cpegbl
KOM CBeTa Ha BCE€X AAMHAX BOAH, Ha3blBaeTcsA
BOKpyr MCMOYHMKA cBema.
MOTOKOM W3AY4Y€HUA U U3MEPAETCA B BaTTax.
B npomusonoaoxkHocmb

CyMMapHasi 5AeKTPOMArHUTHas SHEPTUs, U3AY- ADKOCIH, H3MEDeRMA

Yaemasa UCTOYHUKOM CBETa B AMarasoHe AAMH R
BOAH BMAMMOrO CBE€Ta, Ha3blBaeTCA CBETOBbIM OCHOBLIBAIOMCS HA MOYHbBIX
MNOTOKOM M U3MEpPSETCA B AOMEHaX. CMaHgapmax u ycAoBUsX
Tak Kak BMAMMOCTb OTHOCUTCSI TOABKO K nposegeHus ucnbimanmii u
YeAOBeKY, $OTOMETPUYECKME AAHHbIE Y4~ ABASIIOMCA 0GBEKMMUBHLIMA.

TbIBalOT 4YYBCTBUTEAbBHOCTb TlAa3a Y€AOBEKa,

KOTOpasi 3aBUCUT OT AAWMHbI BOAHbI BUAMMOIO
cBeTa (UBeTa). 3aBUCMMOCTb YYBCTBUMTEABHOCTM TAA3a YEAOBEKA C HOPMAaAbHbIM
3peHMEM OT AAMHbI BOAHbI MPEACTABASET COBOI KOAOKOAOOGPasHyio KpMBYLO.
DTa KpuBas M3BECTHA KaK CreKTpaAbHas 3¢p¢PpeKTUBHOCTb CBETOBOrO MOTOKA U
4YacTO Ha3blBAeTCS KPUBOW OTHOCUTEABHOM CMEKTPaAbHOWM 4yBCTBUTEABHOCTU
raaza. CoraacHoO 3TOW KPUBOM, HamBbICLLAs YyBCTBUMTEABHOCTb FAa3a AOCTWra-
eTcs B 3€AeHOM CMEeKTPaAbHOM 06AacTU (AAMHA BOAHBI 550 HM) M nocTeneHHo
CHMXKAeTCs KaK K KpacHOMY, TaK U K CUHEMY KpasiM CreKTpa.

Mpu pacueTe cBETOBOro MOTOKa MPOUCXOAMUT B3BELUMBAHUE CBETA AAS pas-
AMYHBIX AAMH BOAH C MOMOLLbIO KPUBOW OTHOCUTEABHOM CMEKTPaAbHOM 4yB-
CTBMTEABHOCTM rAasa. ABa MCTOYHMKA CBETa, UMEIOLLME OAMHAKOBblE 3Haue-
HUSA AYYMCTOrO MOTOKA, HO M3AYYalOLLME PasAMUHbIE CMEKTpbl B MpeAeAax
KPUBOM YyBCTBUTEABHOCTU TAa3a, OYAyT MMeTb pasHble 3Ha4YeHWs CBETOBOro
noToka. [lpeAcTaBuM, HanpuMep, ABa UCTOYHMKA CBETa C MOTOKOM M3AYYeHUS
| BT kaxkabIt. OAMH UCTOYHUK UBAYHAEeT CMHWIA CBET Ha AAMHE BOAHbI 480 HM,
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@DyHKUMA cneKMPAAbHOM 3(pPeKMUBHOCMM CBEMOBOro NOMOKA B3BeLIMBAEM
BOCNPUHUMAEMYI0O MHMEHCMBHOCMb CBEMA C PA3HLIMU JAMHAMM BOAH HA OCHOBAHMMU
3aBUCUMOCMM YYBCMBUMEABHOCMMU TAG3d YEAOBEKA OM JAMHbI BOAHbI cBemad. [Aa3
YeAOBEKA MMEEM MAKCMMAABHYIO 4yBCMBMMEAbHOCMb gASl CBEMA C JAUHOM BOAHBI 550 HM
B 3€AEHO-XX€AMOM 4AaCMK BUGUMOro CNEKMpa u MeHee YyBCMBUMEAEH HA €ro KpPAcHOM M
CMHEM Kpasx.

a BTOPOﬁ — 3eAeHbll CBET Ha AAMHE BOAHbI 555 WM. Kak nokasbiBaeT KpuBas
OTHOCUTEABHOM CI'IeKTPaAbHOVi YYBCTBUTEAbHOCTU TAa3a, CUHMM cBeT 6)’AET
BbITASAETb MEHEE APKUM, YEM 3€AEHbIN, HECMOTpA Ha TO YTO CyMMapHasa MOLLL-

HOCTb KaXXAOro MUCTOYHUKA OAUHAKOBA. AP)’-

MMM CAOBaMM, 3€AEHbIt CBeT AaeT 6oAblue
AIOMEHOB, YeM CUHMIM, XOTA oba MCTOYHMKa
CBETA M3AYHAIOT OAMHAKOBOE KOAMYECTBO
SHEpruu.

Ha npakTuke KaxKyliascs MHTEHCMBHOCTb
MCTOYHMKA CBETA 3aBUCUT OT MHAMBUAYaAb-
HOrO BOCTIPUATUS KaXKAbIM YEAOBEKOM.

B 1924 r. MexayHapoaHasi KoMuccusi Mo
ocgeueHuio  (MKO), npusHaHHbIM aBTOpUTET
B 06AaCTM CBeTa, OCBELLEHMA, LIBETa M LIBETO-
BOTO MPOCTPaHCTBA, CTaHAAPTU3MPOBaAa MyB-
CTBUTEABHOCTb YEAOBEYECKOrO Aa3a K BUAU-
MOMy CBETY, BBEASl TAKOE MOHSATUE KaK «CTaH-
AQpTHbIM HabAtoaaTeAb». CTaHAAPTHbINM HabAto-
AaTeAb 06AAAAET HOPMAABHOM YyBCTBUTEALHO-
CTbIO TAa32 K BUAMMOMY CBETY MPU OMPEAEAEH-
HbIX YCAOBMSX, YCTQaHOBAEHHbIX CTaHAAPTOM.

% Mcmoynnkm ceema npsmoro
HabAlogeHus, makue Kaxk
mpy6KH, NGHEAM U ACHMOYHbIE
CBEMUAbHUKM, NPUMEHSEMbIE

B KpynHomacimabHbix gucnae-
AX, NPegHA3HAaY€eHbI CKOpee gAs
HabAlogeHus, Yem gas ocBeliie-
Hus1. CBem MaKux MCMOYHMKOB
06bI4HO M3MepAEMCA B KaH-
geAax Ha KBagpamebii memp.
WHorga smy egunuuy nsmepe-
HUS HA3bIBAOM «HUMY. B Hu-
max uamepaemcs spKocmb, mo
eCcmb KOAMYeCmBO CBemda, 13-
Ay4aemoro onpegeAeHHoli no-
BEPXHOCMbIO MAU OMpa kaemo-
ro om onpegeAeHHo¥ noepx-
Hocmu.
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| Br 3ereHoro cBeTa
C AAMHOWM BOAHbBI
555 Hm = 683 AlomeHa
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| BT cuHero ceeTa
C AAMHOM BOAHBI
02 480|Hm = 68 aMlomeHOB

[400nm 450 500 550 600 650 700NN

CBemoBo# NOMOK paccymmsbiBaemcs ¢ UCNOAb30BAHMEM KPUBOK OMHOCUMEAbHOM
cnekmpaAbHou cBemoBoi 3¢pcpekmusHocmu. CAegoBameAbHo, gBa MCMOYHMKA cBemd,
MMeloLLMe 0gUHAKOBYIO MOLLHOCMb, HO M3AYYAIOLLME CBEM C PA3HBIMU GAUHAMM BOAH,
6ygym umemb pasHble 3HAYEHMs1 CBEMOBOr0 NOMOKA B AlOMEHAX.

KpuBas OTHOCMUTEAbHOM CMEKTPaAbHOM 4YyBCTBUTEABHOCTM TAa3a, KOTOpas
MCMOAb3yeTCS B M3MEPEHUsX CBETOBOTrO MOTOKA M APYrMX ($HOTOMETPUYECKMX
U3MepeHUAXx, ABAAeTCA KpMBOﬁ YYBCTBUTEAbBHOCTU lAa3a MMEHHO CTaHAAPTHOrO,
a He MpOM3BOALHOrO HabAloAaTeAs. 3MepeHUsi CBETOBOrO MOTOKa WU Apyrue
doToMeTpUUECKME U3MEPEHUS SIBASIIOTCS, TaKUM OOPasoM, annpoKCMMaLIMAMM U
MAEAAU3ALIMAMM, KOTOPbIE MOTYT YCMELHO MPUMEHATLCA AASl OLLEHKM U CpaBHe-
HWIA Pa3AMYHbIX MCTOYHMKOB CBETA.

Hegocmamku kpusos
OMHOCMMEAbHOM CNEKMPAAbHOMN YyBCMBUMMEAbHOCMM rAd3d

XOpoLLO M3BECTHO, YTO KPUBAsi OTHOCMUTEABHOM CMEKTPaAbHOW YyBCTBM-
TEAbHOCTU TA232 HEAOOLLEHWMBAET BOCTIPUHUMAEMYIO MHTEHCMBHOCTb CBETA C
AAVHaMKM BOAH, A@XALLMMM HAa CMHEM Kpato CreKTpa BUAMMOro cBeTa. B Teve-
HME MHOTUX AET BbIAO MPEAAONKEHO BOAbLLIOE KOAUYECTBO MOAMPUKALMIA KpH-
BOM OTHOCWUTEABHOM CMEKTPAaAbHOM YYBCTBUTEABHOCTM A33, XOTS HU OAHA U3
HWUX He MOAyYMAa BCEMMPHOTO MpusHaHus. Hanpumep, koppekums Askassa-
Boca moacTpauBaeT KpMBYIO UyBCTBUTEABHOCTM MAa3a AAS GOAee TOYHOTO
NMPeACTaBAEHUSI HOPMaAbHOM YyBCTBMTEABHOCTM YEAOBEYECKOro rAasa, OCo-
6eHHO AASi CUHETO LiBeTa.

Koppekuus Arkassa-Boca (cM. caeaytollyto cTp.) He BHOCUT 6oAbLUMX
M3MEHEHUN B CTaHAAPTHYIO KPMBYIO OTHOCMTEAbHOW CMEKTPAAbHOM YyBCTBM-
TEAbHOCTU TAa3a U UMeeT HeBGOAbLLON 3PEKT MpU CPaBHEHUM TPAAMLIMOHHDBIX
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pasAuyHbie Koppekmuposku, Hanpumep, koppekuuns Asxagga-Boca.

MCTOYHUKOB CBETa APYr C Apyrom. Ho Koppekuus MoxeT uMMeTb GOAbLUIOW

3¢¢eKT npn HU3MepeHMn CBETOBOro MOTOKa, M3Ay4aeMoro CBeTOAMOAHbIMU
UCTOYHUKAMMN CBe€Ta U MNpPU CpaBHEHUU MUX C TPAAUMLUOHHBIMKU UCTOYHUKAMMU
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BOCNpMHMMAEMON MHMEHCMBHOCMMU HEKOmopbix cBemoguogos. Koppekuus Asxagga-Boca
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TpaAMLMOHHbIE UCTOYHUKM CBETa OBbIYHO
¥ Haceiwennbie usema
M3AYYalOT CBET B LUMPOKOM AMarasoHe AAMH
Kaxkymcs raazy 6oAee «spKu-
MitD, YEM MEHEE HACHIIEHHBIE, BOAH BMAMMOro cseta. CnekTp W3AyuYeHMs
gake npu OgUHAKOBOM CBEMO- AaMM  HaKaAMBaHWS OBbIYHO MepekpbiBaeT
80M nomoxe. [puymta smo- BECb AMamna3OH AAMH BOAH BMAMMOrO CBeTa.
ro 3¢ppekma noka He ycmaros-|  /NIOMUHECLLEHTHbIE UCTOYHUKM CBeTa MMeloT
A€HG, M OH He y4MmbiBaemcs CMEeKTPbl U3AYYEHUS C MUKaMK, XapaKTepusy-
KpHBO# OMHOCUMEABHON Cnek- IOLLMECA UHTEHCUBHbLIM U3AYYEHUEM B Y3KUX
MPAALHON HyBCMBUMEALHO- AManasoHax AAMH BOAH M MeHbLUEeM MHTEeH-
cmA rAasa. CMBHOCTBIO B OCTAaAbHOM YacTU criekTpa. DTo

CBSI3aHO C HAAMYMEM CMEKTPaAbHbIX AMHUIA
PTYTH, KOTOpas OTCYTCTBYET B CBETOAMOAAX.

OAHoLBETHbIE CBETOAMOAbI OOBIYHO M3AYHalOT CBET B OAHOM Y3KOM AMa-
MasoHe AAMH BOAH, YTO YCYryOASieT HEAOCTaTKU KPUBOM OTHOCMTEABHOWM Crek-
TPaAbHOM YyBCTBUTEAbHOCTM TAasa. Hampumep, BblYMCAEHHOE 3HaueHWe cBe-
TOBOrO MOTOKa AASl CMHEro CBETOAMOAAQ C MWUKOM Ha AAMHE BOAHbl OKOAO
460 HM He Y4MTbIBAeT 3HAYUTEAbHYIO YacTb BUAMMOIO CBETA, UCMYCKaeMoro
CBETOAMOAOM.

DaKTUYECKN HEAOCTATKM KPUBOM YyBCTBUTEABHOCTU TAa3a MOTYT MPUBECTU
K MOAYYEHMIO 3aHWXKEHHBIX 3HAYEHWIN BOCMPUMHMMAEMOrO CBETOBOrO MOTOKA,
U3AY4YaEMOTO CBETOAMOAHBIMM WMCTOYHMKAMM CBETa, OCOBEHHO AASl CMHUX
CBETOAMOAOB. BocmpuHMMaeMass MHTEHCMBHOCTb CBETOAMOAHBIX CBETOBbIX
nNpUBopoB MOXET 6biTb BOAbLLE, 2 B HEKOTOPbIX CAy4asix — HaAMHOTo GoAblue
TOM, KOTOPas AASl HUX YKasblBaeTcs.

OTHocUTeAbHOE 1 abCOAIOTHOE POTOMETPUPOBaHME
n KI'A, ceetoBoro npubopa

HECMOTPH Ha BCE HEAOCTATKMU UCMOAb30OBAHMSA MOHSATUSA «CBETOBOM MOTOK»
AASl TOYHOM OLLEHKMU BOCI'IPMHMMaeMOlji UHTEHCUBHOCTU HEKOTOPbIX CBETOAU-
OAHbIX WUCTOYHMUKOB CBE€Ta, OHO
LLIMPOKO TMpUMEHAETCA B CBETO-
TEXHUYECKOM NPOMbBILLAEHHOCTM.
Mpu npoBeaeHUMM  CpaBHUTEAb-
HOro aHaAusa CpeACTB OcCBeLle-
HUA 4YaCTO MNPUXOAUTCA CpaBHU-
BaTb )’Ka3bIBaeMbIl:1 NnponsBoAUTE-
AEM CBETOBOM MOTOK CBETOAMOA-
HbIX CBETOBbIX MPUOOPOB C YyKa-
3aHHbIM CBETOBbIM MOTOKOM Tpa-
AVLIMOHHOM CBETOTEXHUKU. AAs
BbIMOAHEHUA TMPaBUAbHbIX CpaB-

HEeHMM HEO6XOAMMO NOHATb pa3-
AUYMA B METOAAX TMOAy4YeHUAa U
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NpeACTaBAEHUsT POTOMETPUYECKUX AQHHBIX AASl TPAAMLIMOHHBIX U CBETOAMOA-
HbIX CBETOBbIX NMPUOOPOB. YUUTbIBasA 3TU PasAMUMS, MOXKHO M36eXaTb OLIMGOK
NpY MHTEPNPETUPOBAHUM U CPaBHEHWUM POTOMETPUYECKMX AQHHDBIX AASl TPAAU-
LIUOHHOTO U CBETOAMOAHOTO O6OPYAOBaHMS.

TpaAMLIMOHHbIE OCBETUTEAbHble MPUGOPbI UCMbITHIBAIOTCS METOAOM OTHO-
CUTEAbHOTO POTOMETPUPOBaHMS, MPU KOTO-
POM CBETUAbBHUKM W YCTAaHOBAEHHble B HUx  3OHAALHOE PACMIPEAEAEHME MOTOKA

3oHa AlomeHbl % noToka % moToka

AaMMbl  UCMbITBIBAIOTCA MO  OTAEAbHOCTMU. AaMnbl  CBETOBOrO
npu6opa
McnbiTaHUs AaMn U UCMbITAaHUA CBETUABHUKOB 0-30 3 121 196
0-40 199 23.1 346
HAaCTOAbBKO OTAMYAIOTCS r or ra, 4To
APY APyTa, 0-60 382 444 663
¢doTomMeTpUpoBaHUe AaMmn 1 GOTOMETpUpOBa- 0-90 534 62.1 928
90-120 38 44 928
HUE CBETUAbHMKOB SBAAIOTCA PasHbIMU UHXKe- 90130 40 47 70
HEPHbIMU CMELIMAAbHOCTAMMU C cobCcTBEHHbIMU 90-150 4l 48 72
90-180 41 48 72
CTaHAQpTamMu U MeToAMKaMu. [MoAHbIN cBeTO- 0-180 575 669 1000

BOM MOTOK M LBETHOCTb (LLBET) AaMn, UCMOAb-
3yeMbIX B CBETMAbHMKAX, OBbIYHO U3MepsioTCS
C UCMOAb30BaHMEM POTOMETPUHECKMX LIAPOB,
a pacrpeAeAeHue CUAbI CBETa U KO3PPULIMEHT
noaesHoro aencteus (KIMA) cBeTmAbHMKOB —
C MOMOLLbIO TOHMOGOTOMETPOB, KOTOpblE
TaK)Ke MO3BOASIIOT U3MEpSITb CBETOBOM MOTOK.

Mpu oTHocUTEAbHOM ¢OTOMETPUPOBAHUM

CBETOBOM MOTOK AaMr, UCTMIOAb3YEMbIX B CBE-
TUABHMKAX, UCMIOAb3YETCS B KA4YECTBE 3TAAOHA, MPU 3TOM CBETOBOW MOTOK CBe-
TUABHMKA M3MEPSIETCS OTHOCUTEAbHO 3TOro 3TaAoHa. OnpeaeAeHHasi 4YacTb
CBETOBOrO MOTOKA, M3AYHAEMOTrO AAaMMamMu CBETMAbHMKA, 3arOPaXKMBAETCS MAM
MOTAOLLAETCS KOPMYCOM CBETMAbHMKA, MO3ITOMY MOAHbINA CBETOBOW MOTOK CBe-
TUABHMKA BCErAa BbIPaXKaeTcs B MPOLEHTaX OT OOLLEro CBETOBOrO MOTOKa
Aamn. DTu npoueHThl U cocTaBastoT KA, ceeToBoro npubopa.

Tak Kak CBETOAMOAbI OObIMHO HEOTAEAMMbI OT CBETOBbIX MPUGOPOB, B
KOTOPbIX OHW WCMOAB3YIOTCSl B Ka4YeCTBE WUCTOYHWUKOB CBETA, OTHOCUTEAbHOE
boTOMeTpUpOBaHME HEMPUTOAHO AASl M3MEPEHUS| CBETOBOTO MOTOKA 3TUX
npubopoB. AAf WCMbITAHUIA CBETOAMOAHBIX CBETOBbIX MPUGOPOB WMCMOAb3Y-
eTcs abcoAaloTHoe $OTOMeTpUpoBaHUe. YTBEPKAEHHbIE MPOLLEAYPbl U YCAO-
BUS UCMbITAHWUI AAS ABCOAIOTHOrO GOTOMETPUPOBAHUS YKasaHbl B AOKYMEHTe
«DAEKTpUYecKne U GOTOMETPUYECKUE WM3MEPEHUS| TBEPAOTEAbHBIX OCBETU-
TeAbHbIX n3aeaniny (Electrical and Photometric Measurements of Solid-State
Lighting Products, ny6amkaums IES LM-79-08), BeinyweHHom IESNA B Hauaae
2008 .

Mpn abcoaloTHOM ¢(HOTOMETPUPOBAHUM W3MEPSIETCSI TOAbKO CBETOBOM
MOTOK CBETUAbHMKA, @ HE YCTAaHOBAEHHBbIX B HEM AaMM, TaK KaK M3MepeHue
XapaKTEPUCTUK CBETOAMOAOB OTAEAbHO OT CBETUAbHUKA SIBASIETCS HEBO3MOX-
HbIM U 6eccMmbicaeHHbIM. CAaepoBaTeAbHO, U MoHsTHe KI1A, ceeToBoro npu-
60pa, NPEACTABASIOLLLErO COBOM OTHOLUEHWE CBETOBOTO MOTOKA CBETMAbHMKA
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K CBETOBOMY MOTOKY €rO AaMmrl, MPUMEHUTEABHO K CBETOAMOAHOMY OGOpYyAO-
BaHUIO He MMeeT CMbicAa. Apyrumu carosamu, KIMA, cBETOAMOAHBIX CBETOBbIX
NMpUBOPOB, B KOTOPbIX CBETOAMOAbI SIBASIOTCSI HEOTAGAUMBIMU KOMMOHEHTaMM,
Bceraa paseH |00%.

CBeTOTEXHUYECKME KOHCYAbTAHThl M PaspaboTUMKM CUCTEM OCBELLEHMUS
MHOTA2 OLWMGOYHO CPaBHMBAIOT MOAHbIN CBETOBOM MOTOK AaMM TPaAMLIMOH-
HOTO CBETMABHMKA C MOAHbIM CBETOBbIM MOTOKOM CBETOAMOAHBIX CBETOBbIX
npu6opoB. AAs MPaBUABHOMO CPaBHEHWUS HEOGXOAMMO YMEHbLUWTb WU3MEpeH-
HOE KOAMYECTBO AIOMEHOB AaMrbl, YMHOXMB ero Ha KI1A, cBeTWAbHMKa. DTO
YMEHbLUEHWE CBETOBOIO MOTOKA OBbIYHO YUYUTbIBAETCS B TabAMLLAX 30HAALHOTO
pacripeAeAeHUsi CBETOBOro MOTOKa.

Harpumep, AASt MOHTUPYEMbIX MOA HABECHBIMU LUKapaMU ALOMUHECLLEHTHBIX
cBeTUAbHUKOB cepun Slique T2 SQ, paspaboTaHHbix komnaHuen Alkco, yKasbl-
BaeTcs 860 AM AAS ABYX Aamn T2, ycTaHOBAEHHbIX B CBeTUAbHMKe. OAHaKO B
TabAMLLE 30HAALHOTO PacrpeAEAEHUst CBETOBOrO MOTOKA YKa3blBAETCs €ro 3Ha-
YeHue 575 AM, TaK KaK CBETMAbHMK M3AyvaeT TOAbKO 66,9% Bcero cBeTOBOro
MOTOKa UCMOAb3yeMbIX B HeM AaMmn (66,9% ot 860 = 575)14. D1o o3HauvaerT, uTo
33,1% cBeTa, MPOM3BEAEGHHOTO AaMMaMu CBETUAbHUKA, TEPSETCS BHYTPU KOp-
ryca CBETMAbHMKA. [1pU BbIMOAHEHUM CPaBHEHWsS MOHTWMPYEMOTO MOA HaBec-
HbIM LUKapOM AIOMMHECLLEHTHOTO cBeTUAbHMKaA Slique T2 ¢ MOHTUpPyeMbIM noa,
WKapOM CBETOAMOAHBIM CBETUABHMKOM, MPEAHA3HAYEHHBIM AASl AHAAOTUYHOM
06AACTU MPUMEHEHUS, CAGAYET CPaBHMBATb CBETOBOM MOTOK CBETOAMOAHOIO
CBETUAbHUKA CO CBETOBbIM MOTOKOM CBETUAbHMKA Slique T2, a He ¢ yKasaHHbIM
MPOU3BOAUTEAEM CBETOBbLIM MOTOKOM YCTAHOBAEHHbIX B HEM AaMII.

/AMH3bI, CBETOPUABTPBI, SKpPaHbI
W APYrMe UCTOYHUKM NOTEPb

KOAM“IQCTBO CBeTa, CO3AaBaeMOro CBETOBbIM I'IPM6OPOM Ha pa60l~|e|?1
I'IOBePXHOCTM, 3aBUCUT HE TOABKO OT CBETOBOIo MnOTOKa CaMoro I'IPM6OP8.,
HO U OT psiaa APYrux ¢akTopos. K HUM oTHOCATCSA pasmelleHue npubopa B
I'IPOCTPaHCTBe, PaCCTOﬂHMe AO ocaeu.l,aemoﬁ I'IOBePXHOCTM u I'IOTePM CBeTa B
pesyAbTaTe PpOKYCUPOBKM, GUABTPALIMM, SKPAHUPOBAHUS U APYrMX BCTMOMO-
raTeAbHbIX I'IPMeMOB, MCI'IOAb3)’eMbIX AAA HaI'IPaBAeHMSI UAU BUAOU3MEHEHUA
MSA)’HeHMSI UCTOYHUKA CBETA.

CBeTOAMOAHbIe UCTOYHUKU CBETA U3HAYAABHO ABASAKOTCA HaI'IPaBAeHHbIMM,
M 3TO MMHUMM3UPYET MOTEpU, CBA3aHHble C PpOKYCUPOBAHUEM U SKPAHUPO-
BaHUEM CBeTa. nOCKOAbK)’ CBETOAUOADI MCI'I)’CKaIOT Ll,BeTHOﬁ CBET, )’CTPaHf-I-
loTCA I'IOTePM, CBA3aHHblIE C UCMOAb3OBaHUEM CBeTO¢MAprOB AAA UBSMEHEHUA
LBeTa UAU pacnpeAeAeHml CBETa, MSA)"'IaeMOFO TPaAMLI,MOHHbIMM UCTOYHU-
KaMU cBeTa.
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®omo: Uegxypen (ledhuren)

@uabmpbl MOrym 3agepxKuBamb 3HAYUMEAbHbIN NPOLIEHM CBEMOBOr0 NOMOKA, U3AY4AEMOro
cBemomexHuKoi. Hekomopbie cuHue u KpacHbie cBemogpuAbmpbl Morym s3agepxusams go 96%
CBEMOBOro NOMOKA, U3Ay4aeMOro mpaguLMOoHHbIMKU npoxkekmopamu |5. CBemogmnogHbie nposkekmopbl,
makwue kak ColorReach™ Powercore (cm. pomo), ocsewaowme KopoaeBckyio BoeHHyl0 akagemuio B

r. Bpega (loAaAaHgus), no3soAsilom ecmecmBeHHbIM 06pA30M NOAY4aMb MHMEHCUBHbIN HACILLEHHbIV
uBem 6e3 UCNOAb30BAHUS CBEMOPUAbMPOB.

I_IPMMCP O6LLLeI'O OCBELLEHNA: NOMOAOYHbIE CBEMUABHUKU

KAMeHT obpaTuAcs K BaM 3a MOMOLLBIO B BbIGOpe CBETUABHUKOB AASl OCBe-
LLLeHNs KOPUAOPOB B HOBOM OpUCE U XOUET, YTOObI Bbl U3Y4MAU BOMOXKHOCTb
YCTaHOBKM CBETOAMOAHbIX MOTOAOUHBIX CBETUABHMKOB Kak aAbTepHaTuBy KAA
C TOYKM 3peHUs] SKOHOMUYHOCTU B MOTPEOAEHWU SAEKTPOIHEprun u obcAy-
>KMBaHUM, OAHAKO COMHEBAETCS, YTO KSPKOCTb» CBETOAMOAHBIX CBETUAbHUKOB
6yAET AOCTaTOYHOW.

i 48 dyTos (14.6 m) |

E’&VJ‘;‘; s @ o o u] m] O O
| | |
6 ¢pyTos (1.83 m)

Bbl MoHMMaeTe, 4TO «APKOCTbY ABASIeTCS CyObEeKTUBHOM OLLEHKOM, a KAW-
€HT (aKTUYECKM TOBOPUT O CBETOBOM [OTOKE, BbIPaKEHHOM B AlOMEHaX.
MMpu cpaBHEHUM CBETOBOrO MOTOKA HEKOTOPbIX TUMMUYHBIX CBETOAMOAHBIX
MOTOAOYHBIX CBETUABHMKOB M aHAAOTMYHBIX CBETUABHMKOB C AaMMaMu Haka-
AMBaHUS UAU AIOMUHECLLEHTHBIMM AaMMaMM OKa3blBaeTCsl, YTO CBETOAUOAHbBIE
CBETUABHUKM YCTYMaloT TPaAMLMOHHBIM. Bam M3BecTHO, 4TO cAeayeT cKop-
PeKTUpOBaTb CBETOBOM NoTok ¢ y4yeTom KIA, cBeTMAbHMKA M APYrMX noTepb,
M TAABHbIM MapaMeTPOM AAS MPUMEHEHMS CBETUAbHUKA SIBASIETCS He ero
«APKOCTbY, @ KOAMYECTBO «MOAE3HOrO CBETa», AOCTABASEMOrO CBETMAbHMU-
KOM Ha pabouylo MOBEPXHOCTb, PACMIOAOXKEHHYIO OT HEro Ha OrpeAeAeHHOM
PacCTOsIHUM.
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CoraacHo uH$popMaumm, ykasaHHoi B CripaBouHol KHure CpeToTexHuue-
ckoro obuectea CesepHoit Amepuku (The IESNA Lighting Handbook), aas
KOPUAOPOB, BECTUGIOAEH M APYTMX MECT OBLLLErO NMOAb30BaHUS B opucax onTu-
MaAbHbIM fIBASIeTCSl ypoBeHb ocBeleHHocT 5—10 ¢yT-kaHaeA (50—100 k).
Paboueit MoBepXHOCTbIO AASl TaKMX MOMELLLEHUI SBASIETCS MAOCKOCTb, pacro-
AOXeHHas Ha paccTosiHuu 30 atormos (0,75 M) Haa noaom. Ao6oit MOHTUpY-
€MbI Ha MOTOAOK CBETUAbHMK, CMOCOBHDIN ObBecrneynTb Ha 3TOM MAOCKOCTM
oceelleHHocTb 10 pyT-kaHaeA (100 AK), TOAXOAUT AAs 3TOM obAacTM Mpume-
HeHus.'®

eW Downlight Powercore — 3To MOHTUpyeMbIii Ha MOBEPXHOCTb MU3Ay4ato-
WM BHWU3 CBETMAbHUK, paspaboTtaHHbiii komnaHueit Philips Color Kinetics.
CoraacHO  3asiBAGHHbIM XapaKTepUCTUKaM, CBETOBOM MOTOK CBETUAbHMKA
eW Downlight Powercore paseH 405-527 AtoMeHOB B 3aBUCMMOCTM OT LiBe-
TOBOM TeMrepaTypbl M LWMPUHbI Myuka cBeTa. CpaBHMMBINA MO XapaKTepUCTH-
KaM M3AyYaloLMiA BHM3 CBeTMAbHMK € KAA MMeeT MOAHbIN CBETOBOI MOTOK
860 AM, cozpaBaembiit AByMs | 3-BaTTHbIMM Aamnamu T4. Mo nHdopmaumm, ony-
6AnKoBaHHOM opraHusaumeit National Lighting Product Information Program
(HaumonaabHas [Mporpamma MHdpopmaumm o CseToTexHuueckoit [poayk-
unmn — NLPIP — He3aBUCHMBIM MCCAEAOBATEABCKMM LLEEHTPOM, 3aHUMAIOLLUMCS
BOMPOCaMM OCBELL,EHUs U MPEAOCTaBASIOLLMM CMELMaAMCTaM B OBAACTH ocBe-
LeHUs OBbeKTUBHYIO MHGOPMALIMIO, MOAYHEHHYIO B MPOLLECcCe WCMbITaHUM),
KMA, atux ceetuabHmkoe ¢ KAA pasen 50,1%.'7 DTo o3Havaert, uto daktuve-
CKMUI1 CBETOBOM MOTOK, U3Ay4aeMblit cBeTUAbHMKamu ¢ KAA, npumepHo coort-
BETCTBYeT CBETOBOMY NMOTOKy cBeTUAbHUKOB eVW Downlight Powercore.

Busyaansauus: Kpucmen Mak-Kenna (Kristin McKenna)

MogeAb apxumekmypHo¥ cmyguu, MAACMPUPYIOLLASA 0CBELLEHME YEPMEXHbIX CMOAOB,
KOmopble ABASIOMCA LeAeBbIMU OCBeldeMbiMu 06bekmamu. AAas smoii obaacmu
npumeHeHuss mpebyemcs ypoBeHb 0cBeleHHOCMM Ha paboyelt NOBEPXHOCMM OKOAO

50 pym-kangea (500 Ak).
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B NLPIP 6bira cospaHa MoAeAb KOPUMAOPa AASl UBMEPEHUsl YPOBHei ocBe-
LLeHHOCTH, ObecreunBaeMbiX C MOMOLLbIO M3AYHAIOLLMX BHM3 CBETMAbHM-
koB ¢ KAA 1 ApyrMx cpaBHUMbIX MO XapaKTEPUCTMKaM CBETUAbHMKOB. PesyAb-
TaTbl UCMBITAHUI MOKa3aAW, YTO MOHTUPYeMble Ha MOTOAKe BbicoToM 9 dyToB
(3 M) cBeTnabHUKM ¢ KAA obecneunBatoT Ha paboueit MOBEPXHOCTU CpeA-
HIOIO OCBelL,eHHOCTb, paBHyto || ¢yT-kaHaeA (110 Ak). CoraacHO 3asBA€HHbIM
AaHHbIM, cBeTUAbHUKKM eW Downlight Powercore moryT obecneunsatb cpea-
HIOIO OCBELLLEHHOCTb, paBHyto |5 ¢yT-kaHaeA (150 Ak) Ha paccTosHuK 9 dyToB,
MPU UCMOAb3OBaHUM Y3KOTO My4Ka CBeTa. TakMM 06pa3oM, cBETUAbHUMKM eW
Downlight Powercore aaioT 60Ablue cBeTa B 3TOW 0OAACTU MpUMEHeHUS, YeM
cBeTUAbHUKM ¢ KAA. ApyriMu npenMyLLLecTBaMM CBETOAMOAHBIX M3AYHaIOLLMX
BHM3 CBETUAbHUKOB SIBASIOTCS MOAE3HbIM CPOK CAY>6bl, B |0-20 pa3 npesbiLia-
IOLLMI CPOK CAYXK6bI cBeTUAbHMKOB ¢ KAA, n 40%-Hoe cokpallieHre noTpebae-
HUs aAekTposHeprum (15 BT BmecTo 26 BT).

[Tpumep ompaskeHHOro ocBeLLeHuS:
CBEMUAbBHUKN HGnPGBAeHHOI'O cBeEMa

CBeTOAMOAHbIE CBETUABHUKM CO BCTPOEHHOM OMTMKOM W YCTPOMCTBaMM
$OKYCMPOBKM MOTYT HAarpaBAsiTb CBET Ha LiEA€Bble OCBELLAeMble OObEKTbI
60Aee 3PpPEKTUBHO, YEM AIOMUHECLLEHTHbIE AaMIIbl U AAMbl HAKAAMBAHMS, KOTO-
pble M3AY4alOT CBET BO BCEX HarpaBAeHMsX. 3HAYUTEAbBHOE KOAMYECTBO CBETA,
M3AY4aEMOTO AIOMUHECLLEHTHOM AAMMOI MAM AAMMOM HaKaAMBaHUS, TepsieTcs B
CBETUABHUKE MAM 3arOpaXKMBAETCS €ro AETaAAMMU, OBPaTHO MOTAOLLAETCS AaM-
MOM MAM UBAYHAEeTCSl B HEHY>KHOM HarpaBA€HWM. Y HEKOTOPbIX TWUMOB CBETO-
BbIX MPUOOPOB (TaKMX KaK MOTOAOUHbIE U3AYHAIOLLME BHU3 CBETUABHUKM, BCTpa-
MBaeMble CBETUAbHUKM OTPAXKEHHOrO CBETA U CBETUAbHMKM AASl YCTAHOBKM MOA
HaBecHbIMM LKadamm) oT 40 Ao 50% cBeTOBOro NOTOKa, U3AYHAEMOrO AAMIMOW,
TEepsIeTCsl AO TOTO, KaK CBET BbIXOAWT 32 MPEAEAbl CBETUABHUKA.
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AAsi CBETOAMOAHBIX CBETMABHMKOB, M3AYYalOLIMX CBET B OMpeAeAeH-
HOM HarpaBAeHMM, He TpebyeTcs oTparkaTeAeil M paccemBaTeAeit CBeTa, KOTO-
pble MOFyT 3aAepXMBaTb CBET, M OHM MoryT GoAee 3dPeKTUBHO AOCTaB-
ATb CBET Ha LeAeBylo ocBellaeMyio obaacte. Hanpumep, eW Cove
Powercore, AMHeWHbI CBETOAMOAHBIN CBETMABbHMK, Pa3paboTaHHbIA KoMmMa-
Huen Philips Color Kinetics, 3AydaeT cBeT B MpeAeAax TEAGCHOTO YrAa, paB-
Horo |10°. lMpu 3HaueHun csetoBoro notoka |77 Am Ha ¢yT 3Ta cBeTOTEX-
HMKA M3AyYaeT ropaspO MeHblle CBeTa, YeM noryAsipHas Aamna F32T8, koto-
pas usayyaer 700 atomeHoB Ha ¢yT. OAHaKO aHaAM3 MOKasblBaeT, YTO
eW Cove Powercore obecreunBaeT CpaBHUMbIA YPOBEHb OCBELLEHHOCTU
LLeAeBOM ocBeLlaeMoi obAacTu.

C yyeTom Bcex moTepb, okoAo 85% AtomMeHOB Aamnbl F32T8 BbixoauT 13
OCBETUTEABHOM apMaTypbl, YTO CHUXKaeT CBeTOBOW MOTOK A0 595 alome-
HoB Ha ¢yT. OaHako 3Tn 595 AloMeHOB M3Ay4aloTCs BO BCEX HaMpaBAEHMSX,
TO ecTb B TeAecHoM yrae 360°. B ao6om TeaecHom yrae |10° coaepkuTes
30% cBeTOBOro MOTOKa, MAM |82 AtOMeHa, — MOYTU CTOABKO >KE, CKOAbKO
ny eW Cove Powercore. Tak kak cBeTuabHUK eV Cove Powercore BkAtouaeT
B cebs BCTPOEHHYIO AMH3Y M €ro KOprMyC MOXET MOBOPauMBaTbCs B MpeAeAax
180°, sTo ynpouiaeT paspaboTyMKaM M MOHTAKHMKAM OCBETUTEABHOM apma-
TYpbl HalleAMBaHME CBeTa B HY)>XHOM HarpaBAeHMM 6e3 MCMOAb30BaHWUS BHELL-
HUX AMH3 U pacCeMBaTEAel, WUCMOAb3OBaHME KOTOPbIX MOXET MPUBECTM K CHU-
YKEHMIO CBETOBOrO MOTOKA OCBETUTEABHOrO npubopa.

KayecTBO cBeTa

MoHsTHe «KauecTBO CBETay MPUMEHSIETCS Kak K LIBETHOMY, TaK U K 6eAoMy
cBeTy. TakMe XapaKTEPUCTUKM, KaK MOCTOSHCTBO, HACLILLLEHHOCTb M TOYHOCTb
LIBETa, OTHOCATCA KaK OKPaLIEHHOMY, TaK U K GEAOMy CBETY, HO MPpU STOM AASl
6eAoro CBeTa, UCMOAb3YEMOTO AAsl OBLLLEro OCBeLLeHUs], MPUMEHSIIOTCSA U APY-
rve napameTpbl. AByMs OCHOBHbIMM XapaKTEPMCTMKaMM KadecTsa beAoro cseTa
SIBASIOTCS| KOPPEAMPOBaHHas LiBeToBasi Temnepatypa (TLB) M MHAEKC LiBeTOmMe-
peaaun. KoppeAnpoBaHHas LiBETOBas TeMrepaTypa MOKasblBaeT, KaKUM SIBASI-
eTcsi GeAblit CBeT — TeMAbiM (KPacHOBAaTbiM), HEMTPAaAbHbIM MAM XOAOAHbBIM
(roay6oBatbim).

MHAEKC LiBeTOMepeAayn MoKasbiBaeT, HACKOAbKO XOPOLUO UCTOYHMK CBETa
nepeAaeT LiBeTa OCBeLLaeMblX MpeAaMeToB. B HacToslee Bpems GeAble cBeTO-
AMOAbI UMEIOT HanboAee CTabMAbHbIE LIBETOBbIE TEMMEPATYpPbl, KOTOPbIE MOTYT
AeXaTb B 6OAee LLIMPOKOM AMaMasoHe, YeM y APYTMX UCTOUHUKM CBETa.

Mo cBoelt cnocobHOCTM TOUYHO MepeAaBaTh LiBeTa GeAble CBETOAMOADBI MpU-
GAMXKAIOTCS K TPAAMLIMOHHBIM MCTOYHUKAM CBETA, a 3a4aCTYIO U MPEBOCXOAAT MUX.
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MHaekc LBeTonepeAsadm 1 OeAble CBETOAMOADI

MHaeKc uBeTonepeAayn OTpaykaeT CrMocOBHOCTb MCTOYHMKA CBETa npa-
BMABHO MEPeAaBaTb LBETa Pa3sAMYHbIX OBbEKTOB B CPaBHEHUM C MAEAAbHbIM
UCTOYHUKOM CBETa. DTOT MapameTp SBASETCS KOAMYECTBEHHbIM MOKa3aTeAem
KayecTBa BOCMPOM3BEAEHMS LiBETOBbIX OTTeHKoB Mo wkare oT 0 ao 100. Mo
OMPEAEAEHUIO, MHAEKC LBETOMEpPEAAYU COAHEYHOro CBETAa MAM OCBELLEHUs

AamMnamu HakaAuBaHusa paseH |00. Mak-
CHMaAbHOe MoAobMe BOCMPOU3BOAMMBIX
LIBETOB MO OTHOLUEHWUIO K 3TAAOHHOMY
1 2

UCTOUYHUKY CBETA TaKXKe COOTBETCTBYeT
3HaYeHUIO MHAEKC], paBHomy |00. \
MKO paspaboTara TecT, Mo3BOASIO-
\ 5

(717 U3MEPUTb, KaK LiBETA BOCbMU CTaH-

AApPTHbIX LBETOBbIX O6pa3suoB, 0603Ha-
YyeHHbiX RI-R8, meHsloTCs npu ocse-
LLEHNN UCTOYHUKOM CBETa MO OTHOWE-  Roceny cmangapmibix LEEMOBbIX

HUIO K OCBELLEHUIO 3TAAOHHbIM UCTOH- O6Pa3uOB, MUCNOAb3YEMBIX NpU
mpaguumMoHHOM cnocobe onpegeAeHus
MHgeKca upemonepegayn.

HUKOM cBeTa. LlBeTa BOCbMM 06pasuoB
UMEIOT OTHOCWUTEABHO HM3KYIO Hacbl-
LLLEHHOCTb U PaBHOMEPHO PacrpeAEAEHbI
Mo BCEMY AMarasoHy TOHOB. HeKoTopble MPOM3BOAUTEAN OCBETUTEAbHBIX MpU-
6OpOoB TaK)Ke UCMOAb3YIOT obpaseL, R9, MMetoLLMiA HaCbILLLEHHBIM KPAcHbIN LIBET.
MHaekc uBeTonepeaayn, obosHavaemblit Ra, onpeaeAseTcs no pesyAbTaTam
U3MEepEeHUI AAA BCeX O6pasLLoB LiBeTa.

Obecneunsarom Au ceemoguoghbl
nprueMAeMbINi MHgEKC LiBemonepegayn?

MUHMMaABHO TMpUEMAEMOe 3HauYeHMe MHAEKCA LIBETOMepeAayM MCTOYHMKa

CBETa 3aBMCUT OT OBAACTU ero NpUMeHEeHUs:

*  3HauveHMe MHAEKca LiBeTonepeApayn B amanasoHe 90—100 Tpebyetcs B Top-
rOBbIX U NMPOU3BOACTBEHHBIX MOMELLEHUSAX, B KOTOPbIX TOYHas LiBETOMNepe-
Aava SIBASIETCS KPUTMYHO BaXKHOW — HarpuMep, B MarasmMHax ro rnpoAaxe
TKaHel 1 NpOU3BEAEHUIM UCKYCCTBA MAU B XYAOXKECTBEHHbIX CTYAMSIX.

* AAs 60oAbLIMHCTBA OPUCHBIX, TOPrOBbIX, O6Pa30BaTEAbHbIX, MEAULIMHCKMUX
M APYTUX PaboumX U XKMABIX MOMELLLEHUI MHAEKC LLBETOMEPEAAYU AOAXKEH
6bITb He Huxe 70-90.

M B NMPOU3BOACTBEHHbIX, OXpaHHbIX U CKAAACKMX MNMOMELLEHUAX, TAe TOYHaA
LBeTonepeAava He UMeeT 60AbLIOrO 3Ha4yeHusd, MOryT UCMNOAb30BaTbCA
MCTOYHUKU CBE€Ta C MUHUMAAbHbIM MHAEKCOM LiBeTOonepeAa4u, paBHbIM 50.

Bbinyckaemble B HacToslliee BpemMsi OCBETUTEAbHble MpUboOpbl ¢ GeAbiMM
AIOMUHOQPOPHBIMM  CBETOAMOAAMM MMEIOT MHAEKC LeTonepesain 80 wman

3 — CBETOAMOAHOE OCBELWEHWE B AETAAAX 45



60AblUe, YTO CPaBHUMO C 3TMM MApaMETPOM Y KOMMAKTHbIX AOMUHECLLeHT-
HbIX AaMrT, KBapLLEBbIX METAAAOTAAOT€HHbIX AAMM U HEKOTOPbIX XOAOAHO-6€AbIX
AIOMUHECLLeHTHbIX Aamn. OcBeTUTeAbHble MpUGOPbI Ha TaKMX CBETOAMOAAX
MMEIOT MHAEKC LiBETOMEepeAayuM, AOCTaTOYHbIM AASl GOAblUMHCTBa obAacTei
NMpUMEHEHUS.

«MHgekc uBemonepegaymny» — He rAdBHbIN Kpumepuii npu oLieHKe
6eAbIx cBemogmnogos

MHaeKe LBeToMNepeAaymn B TeUEHUE MHOTUX AET MCMOAb3YETCSl AAS CPaBHe-
HUS| AQMIM HaKaAMBaHMS, AOMUHECLLEHTHBIX U PaspsAHbIX AaMM BbICOKOTO AaB-
AeHus, TeM He MeHee MKO npuiuAa K BbIBOAY, YTO 3TOT MapamMeTp He MOXeT
MCHeMbIBAIOWMM O6Pa3soOM OLLEHMBATb KayecTBO LiBeTorepeaaqn beabix cae-
ToAMopoB (cM. TexHuueckuit otuer MKO 177:2007, LigeTonepeaaya GeAbix
cBeTOAMOAHbIX McTouHukoB ceeta — CIE Technical Report 177:2007, Color
Rendering of White LED Light Sources).'®

BbiBoabl MKO ocHoBaHbl Ha GyHAAMEHTaAbHBIX MCCAEAOBAHUSAX U SKCMepy-
MeHTaXx, NMoKasblBaloLMX, YTO HABAIOAATEAM OLLEHMBAIOT Ka4eCTBO OCBELLEHMS
CBETOAMOAAMM 3HAYUTEABHO BbILLE, YHEM MOXHO OXMAATb, UCXOAS U3 MUX pac-
YEeTHBbIX 3HAYEHUI MHAEKca LBeTonepeaaqn. HekoTopele 6eAbie AtomMuHODOP-
Hble CBETOAMOABI U BeAble MoAHOLBeTHble cBeToaMoAbl RGB 1MeloT 3HaveHKe
uHAeKca LBeTornepeaadn He Bbilwe 20. OAHAKO, TaKOM CBET KAXKETCH AOASM
6oAee NMpUBAEKATEABHBIM.

DTO HecoOTBETCTBME OOBACHAETCA TEM, YTO B CTAHAAPTHBIX METOAAX M3Me-
PEHUS MHAEKCA LBETOMEpPeAaqM WMCMOAb3YIOTCSI UCTOYHMKKM CBETA, KOTOpble
MUMUTUPYIOT U3AyYEHUE aBCOAIOTHO YEPHOTO TeAa — TBEPAOTO TEeAl, U3AyYalo-
LLero Mpu HarpeBaHWM CBET OMPEAEAEHHOTO LBETa, HarpuUMep, HATU HaKaAa
AaMIbl HAKaAMBAHWUSA — MAU AHEBHOI cBeT. /AlOMMHOGOPHOE MOKPLITME MHO-
TMX AIOMMHECLLEHTHBIX AaMM YCOBEPLUEHCTBOBAAOCh B TEYEHWE MHOTUX A€T,
4TO6bI 06ecneynTb BLICOKOE 3HauYeHUE MHAEKCA LIBETOMEPeAayM, HO 3TO OKa-
33A0 HE3HAYUTEAbHOE BAMSIHME Ha BUAMMOE KayecTBO LiBETOMEpeAayqM AOMM-
HeCLLeHTHbIX UCTOYHMKOB CBETA.

MccaepoBatean u3 HaumoHaabHoro

% lMoapobHoe obcyxkaeHUe
TEXHWUYECKMX BOMPOCOB, CBS-
3aHHbIX C U3MEPEHUEM MH-
AEKCa LIBETOMNEpPeAa’M CBETO-
AMOAOB, MOXHO HalTH Ha
aHrAOS3bIYHOM caiTe Aenap-
TameHTa 3Hepretuku CLLA,
MOCBALLEHHOM TBEPAOTEAb-
HbIM CBETOAMOAHBIM UCTOY-
HUKaM cBeTa:
www.eere.energy.gov/
buildings/ssl/index.html.
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MHCTUTYTa cTaHAapToB U TexHoaormn (NIST)
paspabartbiBatoT LIKaAy KadecTsa Lpeta (CQS),
KOTOpasi MO3BOAMT AyHLUE, YEM MHAEKC LiBe-
TOrnepeAayn, U3mMepsaTb CnocobHOCTb LBeTO-
repeAadn BCEX WCTOYHMKOB 6eAaoro cBeTa,
BKAlOYas GeAble  cBeToaMoAbl. CoraacHo
unpopmaumn NIST, CQS oueHMBaeT pasany-
Hble aCMeKTbl Ka4ecTsa LIBETA, BKAIOYas LBETO-
repeAayy, LLBETOPasAUYEHUE U MPEANOUTEHUS
HabAloaaTers. B AOMOAHEHME K HECKOABKUM

Apyrum pekomeHpaumam, CQS samensier 8
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06pasLoB LiBETA, KOTOPbIE MCMOAB3YIOTCSI B pacHeTe MHAEKCA LiBETOMEpeAaYM,
I5 obpasuamu LBeTa, 60A€e MOAHO MPEACTABASIIOWMMU MPUBbIYHbIE LLBETA
OBBLEKTOB U YUUTBIBAIOLLME CMIEKTPAAbHbIE XaPaKTEPUCTUKU CBETOAMOAOB.'?
CQS HaxoAMTCS Ha cTapuu pa3paboTkM M ellle He OAOGpeHa pasAmu-
HbIMM CBETOTEXHUYECKMMM AAGOPATOPUSIMU, KOTOPbIE MPOAOAXKAIOT MCMOAb-
30BaTb CTAHAAPTHOE OMpeAEAEHME MHAEKCA LiBETOMEPEAAYM, HECMOTPS Ha ero
usBecTHble HepocTaTku. Ao npuHaTus CQS MAM aHAAOTUYHOM aAbTEPHATUBHOM
METOAMKM Pa3paboTuMKU U AM3ANHEPbI AOAKHBI AMYHO, JKEAATEABHO Ha MecTe
MPeANOAAraeMoi yCTaHOBKM, MPOBEPSAT CBETOAMOAHBIE UCTOYHUKM C HUZKUM
MHAEKCOM LIBETOMEpeAayM, YTOObl OLLEHUTb UX PEAABHYIO LIBETOMEPEAAYY.

CBETOAMOAbI M NMOCTOAHCTBO LBETa

MocTosHCTBO LiBeTa SIBASIETCS MOKasaTeAeM KayecTBa CBETa KaK LIBETHbIX,
TaK U GeAblx cBETOAMOAOB. AAs GeAOro cBeTa MpUMEHSETCS KOPPEAMPOBaH-
Has ugeToBas Temnepatypa (T ), 3Ha4eHWe KOTOPOM MOKa3blBAET, KaKUM BOC-
NpUHUMaeTCs GeAbli LIBET: TEMAbIM (KPaCHOBATbIM), HEMTPAAbHBIM MAU XOAOA-
HbiM (ronyboeatbim). CTaHARpTHOE ompeaeAeHue T - AOMyCKaeT OTKAOHEHWs
LiIBETHOCTM, KOTOPbIE AETKO MOTYT Pa3sAMYaTbCsl HABAIOAATEASIMU AAXKE MPU OAU-
Hakoso#t T . [oaToMy obecneunTb NOCTOSHCTBO LiBETA ABASETCA BaXkHeMLek
3aAayell MPOU3BOAUTEAEN CBETOAMOAOB, KOTOPble Pa3pabaTbiBalOT METOAbI
CTPOroro KOHTPOAS! HaA LIBETOBbIMM XapaKTEPUCTUKAMM CBETA.

[MoHsmue KoppeAnposaHHoON LiBEMOBOK memnepamypbi

[oBOpPS TEXHUYECKMM $3bIKOM, CAOBO TEMMepaTypa» B MOHATUU KOPPeAU-
POBaHHOM LIBETOBOM TEMMepaTypbl XapaKTepU3yeT U3AyHeHUe aBCOAIOTHO Yep-
HOro TeAa — TBEPAOTO TeAa, OOAIAAIOLLErO OMPEAEGAEHHBIMU CBOMCTBAMU U
HaXOASLLLErocs B pacKaAeHHOM cocTosiHuK. OHa u3MepsieTcst B rpasycax Keab-
BuHa (K), B KOTOpbiIX 0OblMHO M3MepsieTcsi abcoatoTHas Temnepatypa. [pu
MOBbILLIEHUM TeMMepaTypbl YEPHOrO TeAa LIBET MCMyCKaeMoro MM CBETOBOMO
M3AYHYEHUS! UMEHSIETCS! CACAYIOLLMM OBPasOM: KpacHbIA — OPaHXEBbI — >KeA-
Thbiit — GeAbll — FOAY60I. DTO HAMOMMHAET KYCOK >KeAe3a, KOTOPbI HarpeBaeTcs

B Ky3HeyHOM ropHe. [locaepoBaTeAbHOCTb
% ABCOAIOTHO YepHOe TeAo —

3TO 06bEKT, KOTOPbIN MOTAO-
LLAET BCe MaAAloLLLEe Ha HEro

M3MEHEeHMUs LBeTa COOTBETCTBYeT KPUBOM B
LIBETOBOM MPOCTPaHCTBE (CM. AMarpammy LiBe-

ToBoro npoctpaHcTea MKO 1931 Huxe). SACKTPOMATHUTHOE M3AYUEHMe.
Aamna HaKaAMBaHWMSI M3Ay4aeT CBET C LiBe- MockoAbKy aBCOAOTHO
TOBOW TeMnepaTypoit npubamsuteabHo 2700 K, HepHoe TeAo He oTpaxKaeT

CBET, OHO BbIFASIAWUT YepHbIM.
B npupoae He cywiectsyet ab-
COAIOTHO YEpHbIX TEA, HO He-

KOTOpasi HAXOAMTCS B TEMAOWM MAM KPacHOBa-
TOM obAaCTM LBETOBOTO MPOCTPaHCTBa. TaK

KaK B AaMNe HaKaAMBaHMA UCMOAb3YeTCS HUTb, KOTOpbIE METaAAbI MOTYT CAY-
KOTOpas HaKaAsieTCA MpU  M3AyYEHUM CBeTa, KWUTb XOPOLLMM MPUMEPOM,
TeMmnepaTypa HUTU ABASIETCA TaKXKe LBETOBOM T. K. MaKCUMaABHO MpHBAMKe-

- Hbl K 3TOMY COCTOSAHUIO.
TEeMNEpaTypon CBETOBOIo U3Ay4YeHUA. Y
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Kpusas nsaydenns abcoAlomHo 4epHOro meAa B LIBEMOBOM
npocmpancmse MKO 1931 onpegeasiem guanasoH LipemoBbix
memnepamyp, om menaoro (KpacHosBamoro) go xoAogHoro (roay6osamoro)
csema.

CRneKTpaAbHbIN aHaAU3 BUAMMOTO CBETA MO3BOASIET OMPEAEAUTD LLBETOBYIO
TEMMepaTypy WUCTOYHUKOB CBETA, OTAUYHBIX OT AaMM HaKaAMBaHMUS, TAKUX Kak
AIOMUHECLLEHTHbIE AaMMbl U CBETOAMOABI. DaKTUuecKas Temmepatypa CBETO-
AMOAQ, U3AyYaloLLLEero CBET ¢ LpeToBoi Temnepatypoi 2700 K, o6bl4HO paBHa
npubananTeabHo 80 °C, XOTS CBETOAMOA WU3AYYaeT CBET TOrO YKe LIBETa, YTO U
HWUTb, HarpeTas A0 Temnepatypbl 2700 K.

M3 npeACTaBAEHHOM Bbille AMArpaMMbl CAEAYET, YTO BCe UCTOYHMKM CBETA,
M3MEepEeHHble 3HaYeHMsI LIBETHOCTM KOTOPbIX AEXaT Ha OAHOM AWMHMUM, MpoOBe-
AEHHOWM MEPreHAMKYASIPHO KPUBOM M3AyYEHUS| aBCOAIOTHO 4YEPHOTO TeAa,
MMEIOT OAMHAKOBYlO LBETOByto Temriepatypy. OAHaKo MpU 3TOM LBETOBble
TOHA CBETA, U3AYHAEMOrO MCTOYHUKAMM CBETA C OAMHAKOBBIMU 3HAYEHUAMM Tua,
MOTYT 3HaYMTEABHO OTAMYATLCS APYr OT Apyra. [1o 3Toi u mMo Apyrum npuum-
HaM MPOU3BOAMTEAN CBETOAMOAOB UCTIOAL3YIOT METOA YTPABAEHUS LiBETOBLIMM
BapuaumamMu (M APYrMMM XapaKTEPUCTUKAMM), WM3BECTHbLIA KaK COPTUPOBKA
no 6uHam.
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3aror cmabuAbHOM LBEMHOCMMU:
copmuposKka ceemoguogos no bUHam

Mpyu M3roToBAEHMM CBETOAMOAbI OTAMYAIOTCS MO LiBETY, CBETOBOMY MOTOKY
M MPSAMOMY HanpsiKeHMIo. Tak Kak 3TW pasAuUMs 3HAUMTEAbHbI, TapamMeTpbl CBe-
TOAMOAOB M3MEPSIOTCS, M CBETOAMOADBI MOCTABASIOTCS Ha PbIHOK, OTCOPTU-
POBaHHbIMM MO MOAKAACCaM, UAM GuHaM. Takas COPTMPOBKa MO3BOASIET OTO-
6paTb CBETOAMOAbI, OTBEYAIOLLME YKA3aHHBIM TEXHUYECKUM YCAOBMSIM, Harpu-
Mep, BbIGpaTb CBETOAMOABI AAS CBETOGOPOB, LIBET KOTOPbIX OTBEYAET EBPOMEi-
CKOMY CTaHAQpTY.

OAHOM M3 OCHOBHbIX 33Aa4 MPOM3BOAMTEAEH CBETOTEXHWMKM SBASETCS
TaKoe AEAEHWE CBETOAMOAOB Ha GMHbI, KOTOPOE CBOAMT K MUHUMYMY pasAuyme
LIBETOB MEXAY OTAEAbHbIMW OCBETUTEAbHbIMM MPUBOPaMU UAU MEXKAY MapTw-
AIMU TaKOW MPOAYKLIMU.

YTob6bl NOHATH, KaK onpeAeAsieTcs 6UH, CHOBa 06paTUMCS K AMarpamme LiBe-
Tosoro npoctpaHcTea MKO 1931 1 yBeAMunM Maclutab AAst KpUBOM U3AYUYEHUS
YEPHOro TeAa. MI3MeHeHMs LIBETOBOM TeMMepaTypbl pacroAaraloTcs Ha KpUBOM
M3AyYeHUst aBCOAIOTHO YEPHOTO TeAa, HO M3MEHEHMs LiBeTa CBETOAMOAA pacro-
AQraloTCs TaKXKe BbILLIE U HUXKE KPUBOM MU3AyHYeHUs YepHOTro TeAa. CBETOAMOADI,
Y KOTOPbIX LBETOBblE KOOPAMHATbI AEXKAT BbILLE KPUBOM MU3AYHEHUS aBCOAIOTHO
YEPHOrO TEA3, MMEIOT 3eAEHOBATbI OTTEHOK, a T€, Y KOTOPbIX HUXKe, — pO30-
BaTbl. Ha mpakTuKe 3TO O3HayaeT, YTO yKasaHWe LBETOBOW TEMMepaTypbl He
obecneynBaeT OAMHAKOBbIN LiBeT. Hanpumep, ABe NMpeACTaBAEHHbIE HUXKeE AWa-
rPaMMbl MAAIOCTPUPYIOT AB2 FMMOTETUYECKUX OMHA CBETOAMOAOB, LLBETOBAs
TemnepaTypa Kaxaoro us kotopbix paBHa 5300 K, ¢ otkaoHeHuem +/- 300 K.
BuH | MeeT HekOTOpOe OTKAOHEHME LIBETA, TaK KaK ero 06AaCTb AEXKMT Bbille
M HUXKE KPUBOW M3AyYeHUs aBCOAIOTHO YepHoro Teaa. OTKAOHeHMe B LiBeTe Y
61Ha 2 B YeTblpe pasa GOAbLLE, XOTS OH TaKXKe COOTBETCTBYET yKa3aHHOM Mpo-
M3BOAMTEAEM LiBETOBOW TEMMepaTtype.

Mopor, Npy KOTOPOM PpasHMUA LiBEeTa CTaHOBWUTCS 3aMETHOM, OMPEeAeAsi-
etca aaamncom Mak-Aapama. Daamnc Mak-Aapama BblMepuMBaeTCs Ha AMa-
rpamMme LIBETOBOrO MPOCTPAHCTBA TaK, YTO LiBET B LLEHTPE SAAMMCA OTAMYAETCS
Ha OMPEAEACHHYIO BEAUUMHY OT LIBETA B AOGOM TOUKE Ha MPaHULLE SAAMMCA.
Llikaaa aaamnca Mak-Apama onpeaeAsieTcs CTaHAApPTHbIM MOPOroM LiBETO-
pasamuenus (SDCM). PasHuua upeta, cooTsetctayiowas | eanHunue SDCM,

.39

Bun |
5300 K (+ 300 K)

Bun 2
.37 4 5300 K (+ 300 K)
Kpwsan
M3AyYeHHS
abcoaoTHO
4YepHOro TeAa

Kpusas .35 1
M3AyHeHUs

abconoTHO
YepHOro TeAa .33 1

31 4

5600 K 5000 K

5600 K 5000 K

T T T 1 X

T T
33 34 35 36 32 33 34 35 36
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[Mpumeyanue: gas acHocmu s3aanncel Mak

3Mou u gpyrux guarpammax, yseAudeHbl B

gencmsumeAbHbIM pasmepom.

Daamncel Mak-Aaama

KpuBas nsayvenus
abcoAloTHO
YepHOro Teaa

700

0.5 0.6 0.7 0.8

-Agama, nokasaHHble Ha
10 pas no cpasHeHuio ¢

He BMAHA, OT 2 A0 4 eAMHUL, — eABa BUAHA, 5 1 BoAbLLE eAMHUL, — OTYETAMBO
BUAHA. Pasmep 1 opueHTauums aaamncoe Mak-Aaama 3aBUCAT OT MOAOXKEHUs B

LIBETOBOM MPOCTPaHCTBe (CM. AMarpaMMy BbILLE), AAXKE €CAU KaXKAbIM SAAMMC

OrnpeAeAdaeT OAMHAKOBOE OTKAOHEHUE LiBETa B LLeHTPE 3AAUMCa OT LBETa Ha

rpaHuLLE SAAMMCA.

Cranaapt usetHoctn C78.377A, pas-
paboTaHHbIM AMEPUKAHCKUM HaLMOHaAb-
HbIM MHCTUTYTOM cTaHaapTtoB (ANSI),
onpeaeArsieT 8 HOMMHAAbHbIX 3HaYeHWUI
Tup, AManNasoHbl LBETOB KOTOPbIX Orpa-
HUYMBAIOTCS  PaMKaMW, OKPY>KatoLLUMM
aaamncbl Mak-Apama ¢ 7 cTyneHsmn.’
CBeTOAMOABI, LIBET KOTOPbIX COOTBET-
CTBYeT YKa3aHHOMYy HOMWHaAbHOMY 3Ha-
YyeHuio TUB M LBETOBOMYy AMamMasoHy,
COOTBETCTBYIOT CTAHAAPTY.

PasHuua LpeTa B npeaerax obaacTei,
KOTOpble  COOTBETCTBYIOT ~ CTaHAAapTam
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CraHaapTt ANSI C78.377A aaa Tus

HomuHaabHas AmnanasoH

Tus Tus, K

2700 K 2725 + 145
3000 K 3045 175
3500 K 3465 + 245
4000 K 3985 + 275
4500 K 4503 + 243
5000 K 5028 + 283
5700 K 5665 + 355
6500 K 6530 + 510



0.46

0.44
HomuHabHaa Tus
0.42
Kpuas
p!
0.40 MU3AYHeHUs
abcoaoTHO
4500 K 4000 YepHOTo TeAa
0.38 5000 K
0.36 5700 K
2500 K
0.34 6500 K 3000 K
0.32 4000 K
5000 K
0.30 6000 K
7000 K
0.28

0.26 0.28 0.30 0.32 0.34 0.36 0.38 0.40 0.42 0.44 0.46 0.48 0.50 0.52
X

TuB M LBETHOCTU, Aerko 3ameTHa. [103TOMy Ha NMpaKTMKe MPOU3BOAUTEAU CBe-
TOAMOAOB Pa3AEASIIOT KaXKAylO OBAACTb Ha HECKOABKO GMHOB. Hampumep, kom-
navnss OSRAM npeaAaraeT HeCKOAbKO GUMHOB CBETOAMOAOB C OAHOM LiBETO-
BOM TeMmniepaTypoi. Kaxablit 6MH HaxoAMTCS B MpeAeAax OBAACTM, COOTBeET-
cteytoweit ctaHAapTy ANSI aas 3Tol LBeTHocTU. Ha Amnarpamme Huke npuse-
A€H npumMep pa3bueHns Ha GuHbl aas ceeToanosoe OSRAM Golden DRAGON
c uBeToBoM Temnepatypoi 2700 K.2!

2700 K

3000 K

Kpusas
WU3AyHeHUsa
abcoaioTHO
YEPHOTO TeAa

3500 K

0.40 4000/K

/4

/

Nmeiowmecs
6UHbI

0.37
0.36

0.35 {4500 K

0.34
0.36 0.37 0.38 0.39 0.40 0.41 0.42 0.43 0.44 0.45 0.46 0.47 0.48

X
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Xotsa Bce |6 6uHOB, Npeasaraembix komnanuernr OSRAM, cooTseTcTByloT
ctanaapty ANSI C78.377A aas HomuHaabHoM Tug 2700 K, oHM oTAMuatoTes no
TuB M LLBETOBOMY TOHY.

Cranaapt ANSI C78.377A siBAsieTCSl OAHMM U3 LIAroB Ha MyTu K obecrieve-
HUIO MOCTOSIHCTBA LIBETA, OAHAKO HEKOTOPbIE MPOU3BOAMTEAU CBETOAMOAHBIX
MCTOYHUKOB CBETA MCMOAb3YIOT CTaHAApThl, NpeBocxoasdiume ANSI C78.377A.
Hanpumep, komnanus Philips Color Kinetics paspaboTara MaTemaTuueckyio
MOAEAb AASl COPTUPOBKM Moa HassaHueM Optibin®, koTopas rapaHTUpyeT oau-
HaKOBbIM LLBET U3AYHEHUS| AASl OTAEAbHBIX OCBETUTEAbHbBIX MPUOOPOB U NapTHit
OCBETUTEAbHbIX MPUBOPOB.

Aonycku TUB M LIBETOBOrO TOHA AAS CBETOAMOAHbBIX OCBETUTEAbHbBIX MpW-
60poB B Moaean Optibin HaxoasTcs B 4-eAMHUMYHOM 3AaAmnce Mak-Aaama, a He
B 7-€AMHUYHOM 3AAMIICE, onpeaeAeHHOM B cTaHaapTe ANSI. Aas Toro utobbl
OTAMUMA LBeTa BblAM MPAaKTUYECKM He3aMeTHbl, MoAeAb Optibin npeanucol-
BAET MUCMOAb30BaTb CBETOAMOAbI U3 GUHOB, KOTOPbIE PACTIOAOMKEHbBI KaK MOXKHO
6AMXKE K KPUBOW M3AyHeHMs aBCOAIOTHO YEpPHOrO TeAa B MpeAeAax 4-eAUHUY-
HOTO 3AAMMCA. 3aMaTeHTOBAHHbIA AATOPUTM WMHTEAAEKTYaAbHO KOMGWHMpYeT
CBETOAMOAbI U3 Pa3HbiX GUHOB AAS KAXKAOM MapTUM OCBETUTEAbHBIX MPUEOPOB,
rapaHTUpPysi OAMHAKOBbIN LIBET U3AYYEHUS AASl OCBETUTEABHbIX MPUGOPOB, 3aKy-
MaembIX M MOCTaBASIEMbIX B Pa3HOE BPeMSI.

Kpusas usayuenus
2BCOAIOTHO YEPHOTO TeAa

Unmetoumecn
Gurb

4
036 037 0.38 0.39 0.40 0.41 0.42 0.43 0.44 0.45 0.46 0.47 0.48
X

Optibin

Buibop npasuabHoro 6eaoro usema

CBeTOAMOAbI MOryT U3roTaBAMBaATbCA B LUIMPOKOM AManasoHe LBETOBbIX
TeMnepaTtyp, KOTOpbie annpoKCUMUPYIOT LIBETOBbIE TeMnepaTypbl PasAUYHbIX
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HECBETOAMOAHBIX MCTOYHWUKOB CBETA, AHEBHOTO M COAHEYHOro cBeTa. 4TobbI
BbIOpaTb MPaBUAbHYIO LLBETOBYIO TEMMEPATYpPy AAS KOHKPETHOI obAacTu npu-
MEeHeHMsl, HEOOXOAMMO Y4ECTb MHOXECTBO $paKTOPOB.

OnpeaeAeHHble  LiBeTOBblE TeMrepaTypbl, COOTBETCTBYIOLIME CBETy OT
TEMAOTO AO XOAOAHOTO, aCCOLIUMPYIOTCS C OMPEAEAEHHbIMU MCTOYHUKAMM
cBeTa M obcTaHoBKOW. LlBeToBasi TemnepaTypa TakXe BAMSIET Ha 3MOLMO-
HaAbHOe BO3AENCTBME MPOCTPAHCTBA M MOXET CUABHO M3MEHSATb BHELIHWM
BUA MPEAMETOB, BbICTAaBAGHHbIX B MarasnHax, rarepesx U mysesx. [1paBUAbHbIN
BbIGOp LIBETOBOM TeMMepaTypbl MO3BOASET NMOAOGPaTb UCTOYHUK CBETA, COOT-
BETCTBYIOLLMIA OOCTAHOBKE, MOXET MOAOXKWUTEABHO MOBAWUSATb Ha MOBEAEHME
MOKyMaTeAs U MOBbICUTb MPOU3BOAUTEABHOCTb TPyAa Ha pabouem MecTe.

LLBETOBaH TeMnepaTypa TenAoro ceseta LlBeTOBaﬂ TeMrnepaTypa XOAOAHOro ceeTa
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CBeTOAMOAHBIE CBETUABHMKM GeAoro cseta C GpUKCUPOBAHHOM LLBETOBOM
TEMMepaTypoi MOTYT AErkO 3aMeHUTb GOABLUIMHCTBO TPAAMLIMOHHBIX MCTOY-
HMKOB CBeTa. B HacTpamBaembIx CBETOAMOAHBIX CBETUAbHMKaxX Geroro ceeta
LiBeTOBas TeMrepaTypa MOXeT PEeryAMpoBaThCsi MPsIMO BO Bpems paboTbl npu
MOMOLLLM KOHTPOAAEPOB OCBELL,EHMUS.

HacTpanBaemblit GeAblii CBET MAEAAEH AASl OCBELLEHUS] CMEHHbIX BUTPWH
B MarasuMHaX, AAsl M3MeHeHWst 0BCTaHOBKM B OBLLECTBEHHbIX MecTax (Hanpu-
MEep, PasAMYHbIX CXEM YTPEHHErO, BEYEPHEro U HOYHOTO OCBELLLEHMS), @ TaKxKe
AASl IPUMEHEHUsI B TeaTpax U CTYyAUsX, KOTAa TpebyeTcst M3MeHSATb YPOBHM U
OTTeHKM BeAoro ceeTa.

D¢ dekT, atMOochepa u 06AaCTb NPMMEHEHUA B 3aBUCMMOCTH OT LLBETOBOM TeMMNepaTypbl

LlseToBas TenAbin cBer, BeAbil ceeT, HeWTpaAbHbIn XoAOAHbBIN ArHesHoi ceer,
TeMmnepaTypa 2700 K 3000 K csert, 3500 K cseT, 4100 K 5000-6500 K
Tenaas Apyxeckas Apyxxeckas AchHasn Apkas
VioTHas UHTUMHas Pacnoaarato- Yucras TpeBoXHas
SddekTh e
W aTMochepa OTKpbITas NHAMBUAYaAL- MpoaykTueHas  MoaAuvepkuBato-
Has BesonacHas was upera
PecTopaHbl Bubanoteku BbicTaBouHble OducHble lanepen
BecTtu6ioan OducHble Sanel Lo Myszen
o6 rOCTUHUL, nomeLueHus KHukHble KaaccHble [OBeApHbIe
AACTH
ByTuku MarasuHbi LEIEEILES RKOMHIZTEY MarasuHbl
npuMeHeHus
SKUAbIE OducHbie CynepmapkeTbl Mlenem@srs
nomeLLeHuUs ECMCRICHAA BoAbHULbI AAS MEAULIMH-

CKMX OCMOTpPOB
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[MoAHbI gnanasoH LiBemoBbIX memnepamyp

MoAOBHO AOMMHECLLEHTHBIM UCTOYHMKAM, CBETOAMOAbI MOTYT obecrneunTsb
BECb AMAMa3OH LIBETOBbIX TEMMNEPATYp CBETA: TEMAbIM, HENTPaAbHbIN, XOAOAHbIN,
AHeBHOW. XOTs B OAHOM OCBETUTEAbHOMN YCTaHOBKE OOBIYHO HE PEKOMEHAY-
€TCA UCMOAb30BaTh PasAMYHbIE TUMbl UCTOYHUKOB CBETA, MPU MOAEPHM3ALMU
OCBeLLlEHUs] CBETOAMOAbI MOTYT 3aMEHSITb AIOMUHECLLEHTHbIE U TaAOreHHble
AQMrIbl, @ TaKXKe AaMrbl HAKAAMBAHUS U METAAAOTAAOT€HHbIE AaMIbl.

HacTpanBaemble cBeTUABHMKM BEAOTO CBETA, TaKME KaK, HarlpuMep, U3 Cepum
IntelliWhite®, paspabotaHHbie komnanueit Philips Color Kinetics, nossoasioT
MOAYHUTb PasHyio LLBETOBYIO TEMMEpaTypy B OAHOM OCBETUTEAbHOM Mpubope.

UcTouHMKM cBeTa U UX LLBETOBAA TeMnepaTypa

AtomuHec- laroreH- Aamna HakaAu- CeeTo- MeTaAaoraro-

LiseToBas Temnepatypa N N .

LLeHTHbIN HbIN BaHUA AMOA reHHbIN
Tenabit ceeT, 2700 K v v v
Beabitt ceeT, 3000 K v v v v
O6biuHbIN cBeT, 3500 K v v
XoaoaHbii ceeT, 4100 K v v v
AresHoit ceet, 5000-6500 K v v

CgeToBasi oTAa4a CBETOAMOAHBIX Npnbopos

CseToBass OTaaua (CBeTOOTAQua), MAM 3SHEProddp¢PeKTUBHOCTb CBETOBOrO
npubopa, — 3TO KOAMYECTBO CBeTa (B AlOMeHaXx), MPOU3BOAMMOTO Ha € AMHULLY
noTpebAsiemMoit 3AeKTposHepruu (B BaTTax): AM/BT.

Camoit BbicOKOM CBETOOTAaYel 0OAAAAIOT KpacHble CBETOAMOABI U CBETO-
AMOAbI, U3AYHaIOLLME XOAOAHBIN GeAblit cBeT (FrOAy6OBaTbIN) C LIBETOBOM TeM-
nepatypoi 5000 K u Bbiwe. [No cocTosHuio Ha koHeL, 2009 1. cBeToAMOABI 3Ha-
YUTEAbHO MPEBOCXOASAT MO CBETOOTAAYE AaMIMbl HAKAAMBAHWUSA U CPaBHSAAWCH
Mo 3TOMy MOKa3aTeAlo C GOAbLUIMHCTBOM TUMOB AIOMMHECLLEHTHbIX Aamn. Cee-
TOAMOAbI, U3AYUatOLLME TEMAbII GeAblit CBET C LyBeTOBOM TemnepaTypoi 2600—
3500 K, npubamkatotcs no ceetootaade K KAA 1 npoaoAkaloT NOCTOSHHO
COBEPpLUEHCTBOBATbCS. B AaGOPaTOPHbIX YCAOBUSAX YXKe AOCTUrHYTa CBeTOBas
oTAauva, paBHas |50 AM/BT, a y AyulumMx CBETOAMOAOB, U3rOTOBAEHHbIX B MpO-
MbILLAEHHBIX YCAOBMsIX, oHa AocTuraeT |00 am/BT. MakcumaabHas cBeTooTAaua
COBPEMEeHHbIX CBETOAMOAHBIX CBETOBbIX MPUOOPOB AOCTUIAeT U AdXKe MpeBbl-
waet ypoeHb 50 am/BT.
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% CsetoBas otgaya

u KMA
Ceemoomgaya u KIA — smo
gBa pasHeix napamempa,
xapakmepu3syowmx pabomy
csemoBsoro npubopa, Komopbie
yacmo nymaiom MexKgy coboi.
KI1A — s3mo omHoweHue
KOAMYECMBA AIOMEHOB, 0M
CBEMUAbHUKA MPAGULIMOHHOTO
muna, K KoAudecmsy
AIOMEHOB, U3AY4aeMbIX
Aamnoi. Ceemosas omgaya
— 3MO CBEMOBOJ NOMOK
B AOMEHAX, U3AY4aeMbIi
Ha eguHuLly nompebAseMoit
SAEKMPpPO3HEPrMM B BAMMAX.
CAegyem noMHMMb, Ymo
cBEMO0MJAya noKasbisaem,
CKOABKO CBemMa nponssogum
cBemoBoi npubop Ha
eguHuLy nompebAeHHOM
arekmposHeprum, a KTMA —
KakoBbl nomepu ceema
B npubope.

CpaBHEHMe CBETOOTAQYN CBETOAUOAHDIX
M TPAaANMUNOHHbBIX CBETOBbIX I'IPMGOPOB

AAS NpaBUABHOrO CpPaBHEHWs CBETOBOM OTAAYM CBe-
TOAMOAHOTO U TPAAMLIMOHHOTO OCBETUTEAbHOro obopy-
AOBaHUSA HEOBGXOAMMO YyUUTbIBaTb SHEprospPpeKTUBHOCTb
BCEM CUCTEMbI, BKAIOHAIOLLLEM UCTOUYHUK CBETa, BAOK NuTa-
HUs, GAAAACT, SAEKTPOHUKY, KOpMyC Mpubopa U OMTUKY.
Mpu ycTaHoBKe B cBeTOBOIM MpMbBOp CBeTOBasA OTAAYa Kak
CBETOAMOAOB, TaK M OBbIYHBIX AAMI, 3HAUUTEABHO CHUXKa-
eTcs. Kak npaBMAO, 3TO MPOUCXOAUT MO OAHUM U TEM >Ke
NpUYMHAM.

AlOMMHeCLIEHTHbIE AaMMbl U APyrue paspsiAHble UCTOY-
HUKM cBeTa TPebyloT MCMOAb30BaHMS GaAAACTOB A Obe-
CMeYeHUs HampsXKEHUs 3aXKMraHUs U AASl OTPaHUYEHUs TOKa
Aamnibl. AAsi CBETOAMOAOB TPebyloTcsi ApaiiBepbl U Apyrue
SAEKTPOHHbIE YCTPOWCTBA AASl MPeObpasoBaHWS CETEBOrO
Harnpsi’KeHUs1 B Harps>KeHWe, MpU KOTOpPOM MoryT pabo-
TaTb CBETOAMOADI, @ TAKXKE AASl YIPABAEHWS SAEKTPUHECKUM
TOKOM, PEryAVpOBaHWsi CBETOBOTO MOTOKA M LIBETHOCTU
usAydeHus. Kak npasuao, KMA, cBeToAnOAHBIX ApaiiBepoB
cocTaBasieT OKOAO 85%. TOAbKO MO OAHOI 3TOM MpUYMHE
yKasaHHas TMpOM3BOAWMTEAEM CBETOOTAAYA CBETOAMOAQ,
YCTaHOBAEHHOIO B CBETOBOWM MpUBOP, AOAXKHA BbITb YMeHb-
weHa npubamauTeAbHo Ha |5%.% Dokycupyrolume npucrio-
cobAaeHusl, paboune TeMrnepaTypbl U Apyrie GaKTopbl TaKKe

TMPUBOASAT K CHUXXEHMIO CBETOBOM OTAAUM cBeTOAMOAOB. CBeToBasi OTAaYa HecBe-
TOAMOAHBIX MCTOYHMKOB CBETA TaKXKe AOAXKHA ObITb YMeHbLLEHa C y4eTOM MoTepb
B KOpyce CBETOBOro NMpubopa, HaAUHMsS AMH3, CBETOGUABLTPOB U T. M.

[MpakTH4eckne npumepbl

CgeToOBasi OTAQ4Ya AASl MOTOAOYHOTO M3AYYAIOLLETO BHMU3 CBETMAbHMKA Ha
ocHoBe KAA pasHa 72 AM/BT, HoO noTepu cBeTa, BO3HWMKalOLLME MPU YCTaHOBKE
AQMrIbl B CBETUABHMK, MPUBOAST K €€ YMeHblueHuto Ha 67%. B pesyabTate sToro
CBETOBasA OTAaYa CBETUAbHMKA cocTaBAsieT 24 AmM/BT. CBeTooTAaua CBETOAMOA-
HOIO M3AYHaIOLLEro BHU3 CBETUAbHUKA paBHa 66 AM/BT, HO moTepwu Takxke npu-
BOASIT K CHWXeHuIo Ha 49%. B pesyabTaTe 3TOro cBeToBasi OTAQYa CBETOAMOA-
HOrO CBETUAbHMKA cocTaBAsieT 34 AM/BT,— aTOT nokasateab Bbilue, YeM y Tpaau-
umoHHoro ¢ KAA.

HomuHaabHas cBeTtooTaada KAA ¢ upetoBol Temnepatypoir 4000 K,
UCMOAb3YEMOM B CBETOBOM MPUBOpPE AASl OCBELLLEHUS| CTEH, HAXOAMUTCA B Mpe-
Aenax 85-90 AM/BT. MNoTepu B CBETUAbHMKE COCTaBASIOT 62%, B pesyAbTaTe
Yero peaAbHas CBETOOTAAYa COCTaBAAET MpubAM3uTeAbHO 34 AM/BT. Takum
ob6pasoMm, aToT napametp ceeTuabHMKa ¢ KAA cpaBHMM co cseToBOM oTAauei
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CBETOAMOAHDBIX CBETOBbIX MPUGOPOB AAS MOACBETKM CTEH C LLBETOBOM TeMmrie-
patypoit 4000 K, koTopasi cocTaBasieT npubansuteabHo 35 Am/BT.

B TabAuLLe HMXKe MPUBEAEHBI UCXOAHBIE 3HAYEHUSI CBETOBOM OTAQUM AaMM U1
MCTOYHUKOB CBETA AASl Pa3AMUHbBIX TUMOB CBETOBbIX MpuGopos. ObLune noTepu
CBETa CKAAAbIBAIOTCS M3 MOTEPb B OCBETUTEAbHOI apMaType, 6aaracTax, Apai-
Bepax, GpOKYCUpPYIOLMX YCTPOUCTBAX M T. N. B TabAuLe Take MpeAcTaBAeHbI
3HayeHusi oblleit CBETOOTAAYM CBETOBbIX MpUGOpoB. McxoaHas cBeToBas
OTAa4a MOHTMPYEMOro Ha MOBEPXHOCTb CBETOAMOAHOIO M3AYHalOLLEro BHM3
CBETMAbHMKA caMasi Hu3Kas (B 3Tom npumepe ucroabsyetcs eV Downlight
Powercore, paspabotanHbiit komnanuert Philips Color Kinetics). OaHako ero
oblas CcBeTOOTAAYA MPEBOCXOAUT 3HeprosdppeKTUBHOCTb ACUMMETPUYHOIO
AMHEMHOTO AIOMMHECLIEHTHOrO CBETMAbHMKA M COOTBETCTBYeT 3TOMy mMapa-
METPY Yy BCTPaMBaEMOrO U3AYUAIOLLLEro BHU3 CBETUAbHMKA € KAA.

CgeToBo¥i npubop UcxoaHan MoTepn O6wasn
cBeTOOTAa4a cBeTOOTAauYa
AcMMMETPUYHbIA 80 Am/BT 62% 30 Am/BT

AIOMMHeCLI,eHTHbIﬁ CBETUABHUK
AAA MOACBETKM CTEH

BcTpanBaembiit usAyvatowmin BHu3 72 Am/Bt 47% 34 Am/BT
cBETUABHUK ¢ KAA

MOHTUpyeMbIi Ha MOBEPXHOCTb 66 Am/BT 49% 34 Am/BT
CBETOAMOAHBIN U3AYYaIOLWLUI BHU3
CBETUABHUK

BcTpanBaeMmbiit AlOMUHECLLEHTHbIM 68 AM/BT 25% 51 aAm/BT
CBETUABHUK OTpa*X€HHOro CBeTa

[MoABECHOM AIOMUHECLLEHTHbIN 74 Am/BT 20% 59 Am/BT
CBETUABHUK MpsiMoro/
OTPaXKeHHOro cBeTa

MuHUMM3aLMa sHepronoTpebaeHus
B BbIKAIOYEHHOM COCTOSHUM

OAHMM 13 $aKTOpPOB, KOTOPOMY 3a4acTylo He MPUAAETCS AOAXKHOMO 3Ha-
YeHUsl, HO KOTOPbIM MOXET 3HaUYUTEAbHO CHWU3UTb CBETOBYIO OTAAYYy CUCTEMBI,
SIBASIETCS| SHepronoTpebAeHne CBETUAbHUKA B BbIKAKOYEHHOM COCTOSIHUM. DAEK-
TPO3HEPrusi PaCXOAYeTCs B BbIKAKOYEHHOM COCTOSIHUM, KOTAQ BbIKAIOUATEAU UAU
PEryASiTOpbl HAXOASATCA B LLENU MeXXAY GAOKOM MUTaHWUs UAM TpaHcdopmato-
POM M CBETMAbHUKOM. [1pM TaKOM MOAKAIOUEHMM TPaHCHOPMATOP MPOAOAXKAET
NOTPeBAATb SAEKTPOIHEPTUIO AdXKe TOTAQ, KOTAQ CBETOBOI MPUOBOP BbIKAIOYEH.
MouwHocTb, noTpebasieMass TpaHCPOPMATOPOM MPU BbIKAIOYEHHOM CBETOBOM
npubope, MOXKeT MpeBocxoAnTb 2 BT, a moTepu OT 3TOro MOryT cOCTaBASTb
A0 20% obLiero sHepronoTpebAEHUs CUCTEMBI.

AaHHas npobAema OTCYTCTBYeT Y CBETOAMOAHBIX MPUMOOPOB, 3aMUTbIBaEMbIX
HeroCpPeACTBEHHO OT 3AeKTpoceTH. [IpUMEpOM TaKUX CBETUABHMKOB CAYXKaT
cBeTUAbHUKKM eW Profile Powercore npoussoactBa komnanum Philips Color
Kinetics, rae cMAOBasi YacTb MHTErpUpoBaHa B SAEKTPOHMKY npubopa M mnos-
TOMY PacroAOKeHa MOCAE BbIKAIOYATEAEN AU AUMMEPOB.
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Mouyemy HeO6XOAMMO OTBOAUTD TEMAO

OwmnboYHO NnoAaraTb, YTO CBETOAMOAbBI HE TeHepupytoT Tenaa. HecmoTps Ha
TO, YTO CBETOAMOADI U HE U3AYHaIOT €ro B MOTOKE CBeTa (T. €. 06AAARIOT XOAOA-
HbIMM My4YKaMM CBETa), OHU BCe Ke BblpabaTbIBAIOT TEMAO.

Kak 1 Apyrve MCTOYHMKM CBETa, CBETOAMOABI MPEO6PasyloT SAEKTPUYECKYIO
SHEPrUIO B DHEPTUIO U3AYHEHUs U reHepupyloT TerAao. OTHOLLEeHWe TeMNAOBOM
SHEPIUM K SHEPTUM UBAYUEHUS 3aBUCUT OT MNOTPeBASIEMOI MOLLHOCTU M dddeK-
TUBHOCTM cucTeMbl. /AaMMbl HaKaAMBaHUS BblpabaTbiBalOT GOAbLLOE KOAUYECTBO

nHdppakpacHoro (MK) usaydeHUs M BbIAGASIIOT GOAbLLOE KOAMYECTBO TerAa.

Mpn 3TOM OHM M3AYYaIOT MaAOe KOAMYECTBO BMAMMOTO cBeTa. /AloMMHeCLLeHT-
Hble M METaAAOTraAOreHHble AaMMbl MPOU3BOASAT HE TOABKO GOAbluee KOAMue-
CTBO BMAMMOTO CBeTa, HO M GOAbLIOe KoAnuecTBO MK- 1 yAbTpaduoreToBoro
(VD) usAydeHus, a Takxke MHOro TerAa. Kak 3To HM CTpaHHO, CBETOAMOAbI Mpe-
06pasyloT OTHOCUTEABHO HEBOABLLYIO HacTb SAEKTPOIHEPIUM B SHEPTUIO U3AY-
YEeHUS — MPUMEPHO CTOAbKO K€, CKOAbKO METAAAOTAAOreHHble U AOMUHeC-
LLeHTHbIE€ AaMrbl — HO TaK KaK OHM M3AY4aloT O4eHb MaAoe Koamuectso MK- n
VY ®-u3AyyeHus, To AOAS (B MPOLLEEHTHOM OTHOLLEHMM) BUAMMOTO CBETA, UCMY-
CKaeMoro CBETOAMOAAMM, CPaBHUMA C TaKOWM K& AOAEM Y METaAAOTaAOTreHHbIX U
AIOMUHECLLEHTHbBIX AAMI U NMPEBOCXOAMUT €€ Y AaMI HaKaAMBaHMS.

B TabAuLLe HMXKE NPUBEAEHDI CPaBHUTEAbHbIE AaHHbIE O AOASAX (B MPOLLEHT-
HOM OTHOLLEHUM) NOTPeBASEMOM MOLLLHOCTH, NpeobpasyeMbiX B SHEPTUIO M3AY-
YEHMA U B TEMAO CBETOAMOAAMU U HEKOTOPbIMMA TPAaAMULIMOHHBIMM UCTOUHM-
Kamu cBeTa. DTU AaHHble OTHOCATCS K UCTOYHMKaM 6eroro ceeta.?

Ao0An noTpeb6AasieMoit 3Heprum, npeo6pasyemblie B SHEPIrUIO U3AYUEHUA
M TENAO CBETOAMOAAMMU U TPAAULLMOHHBIMU MCTOYHMKAMM CBeTa

CgeTo- Aamna  AlOMUHeCL,EeHT- MeTaAAoraso-

AMOA HaKaAMBaHHUA Hasa AaMna reHHas Aamna

Buaumbiit 15-25% 8% 21% 27%
cseT

MK ~0% 73% 37% 17%

Yo 0% 0% 0% 19%

Tenao 75-85% 19% 42% 37%

D¢ PeKTUBHBIN OTBOA TEMAa SBASIETCA OYeHb BaXKHbIM GAKTOPOM AAsl Obe-
crievyeHUsi HOPMaAbHO pPaboTbl CBETOAMOAR, TaK KaK CUAbHbIN HarpeB CHUXaeT
CBETOBOM MOTOK CBETOAMOAR WM YMEHBLLIAET €ro MOAE3HbIA CPOK CAYXKObl. AAs
HOPMaAbHOWM paboTbl CBETOAMOAHOIO UCTOYHMKA CBETA OT HEFO AOAXKHO OTBO-
AMUTbCS TeHEpPUpYeMOe B HEM TerAO. B npaBMAbHO CKOHCTPYMPOBaHHbIX CBETO-
BbIX MPM6Opax MpUMeHsOTCA 3PpPeKTUBHbIE PAAMATOPbI U APyrMe TEMAOOTBO-
ASILLIME U KOHBEKLIMOHHbIE YCTPOMCTBA, YAAASIIOLLME TEMAO OT CBETOAMOAHbIX
MCTOYHUKOB CBETA U pacCeMBaloLLMe ero B OKPY>KaloLLLeM NpOCTpaHCTBe.
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Temnepatypa p-n-nepexoaa

OAHOM U3 BaKHEMIUIMX XapaKTEPUCTUK CBETO-
AMOAR SIBASIETCS TeMrepaTypa p-n-nepexoaa, KoTo-
pas 4acTo obosHavaeTcs Kak Tj. Kak 6blA0 onmcaHo
B FAaBe 2, p-N-MEPEX0A SBASIETCS TEM MECTOM B CBe-
TOAMOAE, TAE SAEKTPUYECKas SHEPrUs (HEPrUs 3AeK-
TPOHOB) nMpeobpasyeTcsi B BUAMMDINA CBET (POTOHDI)
um B Tenao. [pu yBeAuMdeHWM TemnepaTypbl p-n-
MepexoAa CBETOBOM MOTOK U CPOK CAYXKObl CBETOAM-
0A2 YMEHbLUIAIOTCS.

Ha Temnepartypy nepexoaa CBETOAMOAA BAUSIOT
TPU paKTOpa: TOK BO3OY>KAEHMS, TEMAOOTBOA U OKPY-
alolwas Temnepartypa. Kak npaeuao, yem Bbile TOK
BO3OY)KAEHUS, TEM Bbille TeMmrepaTypa MepexoAl.
KoAn4ecTBO Ternaa, KOTOpOe MOXKET 6biTb OTBEAEHO,
3aBMCUT OT OKpY’KatoLL,ei TeMnepaTypbl U KOHCTPYK-
LMK YCTPOMCTBA OTBOAQ TEMAa OT CBETOAMOAR B
CPeAy, OKpy>KaloLLyto CBETOBOW Npubop.

O6bI4HO MOLLUHbIE CBETOAMOAHBIE OCBETUTEAb-
Hble MpUBOPbI BKAIOYAIOT B Cebsi U3AyHaTEeAb, Mevat-

Caer

BHyTpeHHMI1 TeNAOOTBOA
CaeToanoa
Kopnyc cseToanosa

MeyatHas naata

BHewHuit
paauaTop

e

[

PaccesHue Tenaa

Omsog menaa B npasnAbHO
CKOHCMPYUPOBAHHOM CBEMOGHOGHOM
csemosom npubope. Paguamopsbi u
gpyrne ycmposicmsa omsoga menaa
NPOBOGALLEro M KOHBEKLMOHHOIrO muna
0mMBOgsM MENAO Om CBEMOGUOGOB.

HYIO MAQTy M TernAooTBOA. M3AyyaTeAb npunanBaeTcs

K neyaTHoi naate. OH BKAIOYAeT MOAYMPOBOAHMKO-

BbIl KPUCTAAA, OMTUKY U TEMAOOTBOA, C MOMOLLbIO KOTOPOTO TEMAO OTBOAUTCS
OT MOAYMPOBOAHUKOBOTO KPUCTaAAd. B GOAbLUMHCTBE CBETOAMOAHBIX CBETO-
BbIX NMPUOBOPOB UCMOAB3YIOTCS MEeYaTHble MAATbl C AAIOMUHUEBOM MOAAOXKKOM
(MCPCB).

Yepes nevaTHyto MAaTy C aAlOMMHUEBOM MOAAOXKOW TEMAO MepeAaeTcs C
TEMAOOTBOAA CBETOAMOAA Ha BHELUHMI PaAMATOp, HA KOTOPOM YCTaHOBAEHa
neyatHasi nAaTa. Ydepes BHELUHWI paAMaTOp, 3aKPEMAEHHbI Ha KOpryce cBe-
TOBOro Npubopa UAU KOHCTPYKTUBHO COBMELLEHHbIA C HUM, TEMAO OTBOAUTCS
B OKpYy»Katolllee npocTpaHcTBO. [pu oTCyTCTBUM MAM GAOKMPOBKE BHELLHEro
TEMAOOTBOAA CBETOAMOADI, HAXOASILLMECS BHYTPU CBETOBOro Mpubopa, BbiXO-
ASIT U3 CTPOS 32 CHATAHHbIE MUHYTbI.

BAnsiHMe TemnepaTypbl p-n-nepexoaa Ha CBETOBOWM MOTOK

lMpounsBOAMTEAM M3MEPAIOT CBETOBOW MOTOK BbIMyCKaeMbIX MMM  CBe-
TOAMOAOB TMPU WCMOAb3OBAHUM MMIMYAbCA TOKa AAMUTEAbHOCTblO |5-20 Mmc
npu ¢UKCMpOBAHHOM TemriepaType nepexoaa, pasHon 25 °C. Temnepatypa
repexoAaa CBETOAMOAA B TMPaBUAbHO CKOHCTPYMPOBaHHOM CBETOAMOAHOM
cBeTOBOM MpuboOpe Mpy HOPMaAbHOM paboTe C YCTaHOBAEHHBIMM TEMAOOT-
BOAALLLMMU YCTPOMCTBaMM OBbIMHO HaxoauTcs B auanazoHe 60-90 °C umau
A2)Ke MOXXET MpeBbllaTh 3TO 3HayYeHMe. Tak Kak pabouas TemnepaTypa nepe-
xoaa nouTtu Bceraa 6oablwe 25 °C, To ycTaHOBAEHHble B CBETOBOM npubope
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%  [osbiwenne memnepamypel nepexoga
MOXKEM BbI38aMb LIBEMOBOM CgBMI U3AYYeHUS
cBemogrnoga. 5mo siBAeHMe 00bIYHO 3aMEMHO
MOABKO y AHMApPHbIX CBEMOGHOJOB,
HanboAee 4yBCMBMMEAbHBIX K M3MEHEHUAM
memnepamypsi nepexoga. Xoms smom
LIBEMOBOJ CGBMI MAA, €r0 He06X0gnMmo
KOHMPOAMPOBAMb B MeX CAy4adsx, Korga
LIBEM U3AY4EHUS CBEMOGMOGA JOAXKEH
Cmporo c0omsemcmaoBAMb CMaHgapmam —
Hanpumep, B CAy4ae MCNOAb30BAHUSA

B cBEmMogopax.

CBETOAMOADBI U3AYHAIOT Kak MUHMMYM Ha |0%
MeHbLUEe CBETA, YEM YKa3blBAIOT MUX MPOU3BO-
AUTEAU, ECAU AOTIOAHUTEABHO HE MPEAOCTaB-
A€Hbl AaHHble AASl BOAee BbICOKMX Temrepa-
TYp nepexoaa.

Ha rpaduke Huke nokasaHo, Kakoe BAM-
SIHME OKa3blBAET MOBbILIEHWE TEMMepaTypbl
MepexoAa Ha CBETOBOM MOTOK CBETOAMOAOB
pasHbIX LIBETOB. AHTapHbIE U KpacHble CBETO-
AMOABI HanboAee, a CUHUE — HaUMeHee YyB-

CTBUTE€AbHbI K MU3MEHEHUAM TEeMMnepaTypbl

nepexoaa.”
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3aBUCUMOCTb CBETOBOrO MOTOKA OT TEMMEPATYpbl, B MPOLLEHTaX

OT 3Ha4eHus, U3MepeHHoro npu Temneparype 25°C.
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Temneparypa nepexoaa Ti, °C

BAnsiHue Temnepatypbl p-n-nepexoaa
Ha MOAE3HbIA CPOK CAY>K6bl

HenpepbiBHas paboTa cBeTOAMOAR MpU BbICOKOWM TeMrepaType MepexoAaa

% [IpasuabHO ckoHCMpynpoBaHHbie
CBEMOgMOogHble cBemMoBbie NpUbOPbI
cogepxam cxembl KOHMPOAS memhepamypel
1 MepMO3aLMmbl, KOMOPbIE YMEHbLUAIOM
SAPKOCMb UAM BbIKAIOYAIOM 0CBEMMUMEAbHbIM
npubop, Korga oH Harpesaemcsi go

CAMLLKOM BbICOKOW memnepamypbl.
Ycmporicmso aBmomamuyeckoro BKAYeHUs
BOCCMAHABAMBAEM HOPMAAbHYIO pabomy
nocAe moro, Kak memnepamypa nepexoga
CHUXaemcs go 6€30nacHoro ypoBHA A

Nno MCMevyeHnn yCMAaHoBAEHHOro hepruoga
BPEMEHM.

3HAYNTEABHO COKPALLAET MOAE3HbIM CPOK
CAY’>X6bl CBETOAMOAHOTO CBETOBOTO  MpM-
6opa. Ha rpapuke Huxe MokasaHa 3aBUCH-
MOCTb CBETOBOTO MOTOKa CBETOAMOAQ OT
BPEMEHM ero paboTbl AASl ABYyX CBETOAMO-
AOB, paboTalolMX MpU OAMHAKOBOM TOKe
BO30Y>XAEHMsI, HO MPU pasHbIX TeMrepaTypax
nepexoAa. 3aBUCMMOCTM BblAM MOAyUeHbI Ha
OCHOBaHMM AQHHBIX M3MEPEHMIA, BbIMOAHSB-
wmxcs B TedeHue |0 000 yacos paboTbl cBe-
ToaMoaa. Ha rpaduke Takxe nokasaH npo-
rHos ao 100 000 yacoe pa6oTsl. [pu nosbl-
WeHUM Temnepatypbl mepexopa Ha 11 °C
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OLLEHOYHOE 3HayeHMe MOAE3HOTO CPOKa CAY>XObl yMeHbluaeTcs Ha 57%,
c 37 000 a0 16 000 yacos.%

Mpon3BOAMTEAM MOCTOSIHHO MOBBILIAIOT CPOK CAYXXObl CBETOAMOAOB MpU
BbICOKMX paboumx TemnepaTypax. Hampumep, B onyGAMKOBaHHOM B UiOAE
2009 roaa uHdpopmaumm o cTabuabHocTH beroro ceetoamosa Cree XlLamp
XR-E, rapaHTupyetcs coxpaHeHue CBETOBOro MoToka Ha ypoBHe 70% oT ucxo-
AHOTO 3Ha4YeHUs B TedeHUe CpoKa CAy>6bl 6oaee 50 000 yacos npu Toke BO3-
6yxaeHus 700 MA, Temnepatype nepexoaa |10 °C u Temnepatype okpyaio-
wew cpeabl 45 °C.7
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MoAesHbIN cpok cAy>bbl: cTaHAapT LM-80,
CTabMABHOCTb CBETOBOIO MOTOKA U CPOK CAYXObI
CBETOAMOAHbBIX CBETOBbIX Npubopos

Tak ke Kak U B cAyuyae GpOTOMETPUHECKUX U3MEPEHUI, TaKUX KaK M3mepe-
HMe CBETOBOrO MOTOKA U CBETOBOM OTAAYM, PacHeThl CPOKa CAYXKObl AAS CBETO-
AMOAHDBIX Y TPAAULIMOHHBIX MCTOYHMKOB CBETA CyLLLECTBEHHO OTAMYAIOTCS APYT
oT Apyra. YTobbl NpaBUAbHO CPaBHUTbL KX, HEOGXOAMMO MOHUMATb 3TU PasAu-
UM U NPOAHAAU3MPOBATL MPUBOAUMBIE CMPABOYHbIE 3HAYEHUS.

McnbiTaHe OCBETUTEABHOTO MpUGOpa Ha CPOK CAYXKObl Ha MepBbIi B3rASIA,
MOXeT MOKas3aTbCsl MPOCTbIM, @ UMEHHO: BKAIOYUTb U BbISICHUTb, CKOAbKO Bpe-
MeHM OH byaeT paboTtaTb. Ho M3MepeHMsi M OLEHKa He SABASIOTCS MNpo-
CTOM 3apavelt, OCOBEHHO AASl CBETOAMOAHBIX MCTOYHMKOB cBeTa. CoBpeMeH-
Hble METOAbl MCMbITaHUIA TPAAMLIMOHHBIX UCTOYHMKOB CBeTa (AaMM HaKaAMBa-
HUS, AIOMUHECLLEHTHbIX AaMI, PaspsAHbIX AaMM BbICOKOTO AABAEHWS, HATPUEBbIX
AGMIM HU3KOTO AABAEHUS U T. A.) TLLATEAbHO MPOPaBbOTaHbl U XOPOLLIO MOHSATHbI.
MeToA MCMbITaHUS! Ha CPOK CAYXKObl AASl CBETOAMOAHBIX MCTOYHMKOB CBETa
SIBASIETCS CPaBHUTEABHO HOBbIM U, COOTBETCTBEHHO, MEHEE MOHSATHbBIM.

B AaHHOM paspere OObsiCHAETCS, Kak MHTEpPrpPEeTUPOBaTb pacyeTbl MOAE3-
HOrO CPOKa CAY>KObl AAS OTAEABHBIX M BCTPOEHHbIX B CBETOBble MPUGOPHLI CBe-
TOAMOAHBIX UCTOYHUKOB CBETA, @ TAKXKE MPeAAaraeTcsi METOA AAS BbIMOAHEHMS
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MpaBUAbHbIX CPaBHeHMVi TPAAULLMOHHbBIX OCBETUTEAbHbIX I'IPM6OPOB CO CBETO-

AVNOAHBIMMU.

HoMMHaAbHBIA CPOK CAYKObl
TPAAMLIMOHHBIX MCTOYHMUKOB CBETA

B yTBepKAEGHHBIX METOAAX MCMbITAaHUS HAa CPOK CAY>KObl TPaAMLMOH-

HbIX UCTOYHMUKOB CBeTa Tpe6yeTc;| U3MEPUTb U YKasaTb 3Ha4eHUe HOMUHAAb-

HOro CpoKa CAYObl Aamnbl. DTU MeTOAbl OMy6AnKoBaHbl CBETOTEXHUYECKUM

% Bpems pabomsi
MPAgULIMOHHBIX MCMOYHUKOB
cBema 06bIYHO BbIpaxKaemcs
HOMUHAABHBIM CDOKOM CAY>KObl
— CpegHUM BpEMEHEM BbIX0ga
M3 Cmpoa cmammcmm4ecku
060CHOBAHHOM BbIGOPKM AaMN.

obuectsom (IES) B pasAuUHbIX OPULMAABHBIX U3AAHMSIX.
Hanpumep, ctaHaapt LM-65-01 onpeaeAseT npoueaypbl
MCMBbITAaHUIA AAS OMPEAEGAEHUSI CPOKa CAYXKObl KOMMaKT-
HbIX AtoMuHecueHTHbIX Aamn (KAA), a LM-49-01 — npo-
LLleAYPbl WCMbITAHWUIA AASl OMPEAEGAEHUS CPOKA CAYXKObl
Aamn HakaamBaHus. LM-65-01 1 LM-49-01 6biAn paspabo-
TaHbl U HaYaan ucnoabzosatbes B 2001 roay, u 3ameHUAM

CTapble CTaHAQPTbl, OMyGAUKOBaHHbIE COOTBETCTBEHHO B
1991 u B 1994 roay.

O6a 3TUX CTaHAApTa YCTaHaBAMBAIOT YCAOBMS WCMbITAHUK, PasMepbl
BbIGOPKM M METOAbI OBGPaBGOTKU AAHHbIX, MOAYHEHHBIX MPU UCMbITAHUSAX, AAS
MOAYYEHMSI HOMUHAABHBIX 3HaYeHUt cpoka cAyK6bl. Aas KAA cTanaapT LM-65
ornpeAeAsieT CTaTUCTUYECKU OBOCHOBaHHbINM pa3mep BbIGOpPKKU O6pasLLOB, KOTO-
pble AOAXHbI UCMbITbIBATbCS MpU TeMmnepaType oKpysawowiei cpeabl 25 °C ¢
LIMKAOM AAMTEABHOCTBIO TPU Yaca BO BKAIOYEHHOM COCTOSIHUM U 20 MUHYT B
BbIKAIOYEHHOM COCTOSIHMM (TaK KakK CpoK CAy>6bl KAA 3aBucuT oT KoAnvecTBa
ee BKAIOYEHMI U BbIKAIOYEHMWIT). Bpemsi, yepes KOoTopoe MOAOBMHA AaMmn BbIXO-
AMUT U3 CTPOS, ABASIETCSI HOMUHAABHBIM CPEAHUM CPOKOM CAY>KObl Aamnibl.

AAs AamMn HakaauBaHus cTaHAapT LM-49 onpeaeasiet ctatuctuyecku obo-
CHOBaHHbI/I pasMep BbIGOPKM OOPa3LLOB, KOTOPbIE AOAXHbI MCMbITbIBATHCS B
YKa3aHHOM MPOU3BOAMTEAEM AMarasoHe paboumx TeMrepaTyp U Hamps>KeHWN.
AaMnbl MOTYT OXAQXKAATbCS AO TEMMEpPaTypbl OKPY>KaIOLLLEN CPeAbl OAMH pa3 B
cyTku (06bl4HO Ha Bpemst oT |5 Ao 30 MuHyT). Tak e Kak aas KAA, HoMuHaAb-
HbIM CPEAHMM CPOKOM CAY>Obl AaMMbl SIBASIETCS BPEMS, MO WCTEYEHMU KOTO-
POro MOAOBMHA AaMM MPOAOAXKAET paboTarts.

CTabUABHOCTb CBETOBOrO MOTOKa U €ro CcnaA BO BpeEMEHU

B ceHTsbpe 2008 roaa IES BbimycTuAa cTaHpapT Measuring Lumen
Maintenance of LED Light Sources (M3mepeHue cTabuabHOCTM cBeTOBOro
MOTOKa CBETOAMOAHBIX MCTOYHUKOB cBeTa), MybAnkaumsa |ES LM-80-08. Cran-
AapT LM-80 — aTo «cBeTOAMOAHBIN» aHaror LM-65, LM-49 u apyrux cTaHaap-
TOB Ha MCMbITAHWUS TPAAMULIMOHHBIX MCTOUHMKM CBETA, HO MPUHLIMMUAABHO OTAM-
4aeTCs OT HUX, YTO MHOTAA COMBAET C TOAKY.

BMecTo M3MepeHMs HOMMHAAbHOrO CPOKa CAYXKObl AaMMbl  CTaHAAPT
LM-80 npeanucbiBaeT M3MepsTb, HACKOAbKO CHMXKAeTCS CBETOBOW MOTOK
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CBETOAUOAHOIO MCTOYHUKA 4Yepe3 OornpeAeAeHHOe KOAU-
4eCTBO YacCoB €ero Pa6OTbI. OT0 3HayYeHUe onucbiBaeT Tep-
MUH «CNaA CBETOBOro MOTOKa».

O6paTHbIM NO OTHOLWEHUIO K Crnapy CBETOBOro
NOTOKa SHBAAETCA MOHATME CTabUMABHOCTM CBETOBOMO
NOTOKa. TepMMH «CTaBUABHOCTb CBETOBOrO MOTOKa»
ABAAETCA MPOMbILLIAEHHbIM CTaHAAQPTOM AAA obo3Have-
HUA AOAU CBETOBOrO MOTOKa, COXPaHﬂeMOﬁ UCTOYHUKOM

¥ CmabuabHocmb
CBEMOBOro NOMOoKA — 3mo
CMAsLLUMI NPOMbILIAEHHBIM
CMaHgapmom mepmuH,
03HAYAKLWMA NPOLEHM
MCXOGHOro CBEMOBOro NOMOKA,
KOMOpbIN MCMOYHUK cBeEMa
coxpaHsem B meyeHue

CBETa B TEYEHUE YKA3aHHOrO BPEMEHM, BbIPRKEHHOM B OnpegeAeHHoro BpemeHH.

MPOLLEHTAX OT UCXOAHOIO CBETOBOFO MOTOKAY.

CBeTOBOM MOTOK, W3AYYaEMbli BCEMM 3IAEKTPUYECKUMU MCTOYHMKAMM
CBETa, C TEYEHWEM BPEMEHM CHUXKAETCS, B YACTHOCTHU, MPUAOXKEHUS K CTaH-
AapTtam LM-65 1 LM-49 nocesiueHbl criasy cBETOBOro MOTOKA AaMM HaKaAMBa-
Hus u KAA ¢ TedeHnem BpeMeHu. B cayuae Aamn HakaAMBaHMs Criaa CBETOBOTO
MOTOKa BbI3BaH YMEHbLUEHUEM AMAMETPA HUTU HaKaAa U OCAKAEHMEM YaCTULL,
MCMapeHHOro BOAbdpPaMa Ha BHYTPEHHUX CTEHKAax KOAGbI. AaMmbl HaKaAuBa-
HUs o6biuHO TepsitoT |0—15% cBoero McXxoAHOro CBETOBOrO MOTOKA B TeUEHME
CcpeAHero cpoka cAy»6bl, paBHoro | 000 uyacoB. B AloMMHeCLLeHTHbIX Aammnax

Llenmp mesxgyHapogHoit moprosau 8 r. Aac-Berac, wmam Hesaga. 3gecb ncnoabsyemcs
6oree 8 000 ¢pymos (2438,4 M) AMHeNHbIX CBEMOGMUOGHbIX CBEMUAbHUKOB

eW Cove Powercore nponssogcmaa komnauuu Philips Color Kinetics gas ocselenus
ampuyma B 3gaHun C, UMeloLLEro CAOXKHyIo reomempuio. CBemoguogHble cBemMoBbie
KapHU3bl OMPA>KEHHOr0 CBEMA B MAKMX 3gaHMAX UMEIOM NPeUMyLLECMBA HAg AHAAOTMYHOM
NogcBeMKOM C UCNOAb30BAHMEM MPAGULMOHHBIX MCMOYHUKOB cBemd. [ToAe3HbIN CPOK nX
cAy»k6b1 go 70 000 4yacoB u 04eHb HM3KASI CMeneHb OMKA30B: CBEMOgUOGHble CBEMUAbHUKM
gASl CBEMOBbIX KAPHM30B rapaHMumpytom HagexXHoe OCBELLEHME B MEYEHNE MHOTMX Aem

6e3 06pa30BaHMA MEMHbIX NSIMEH, BO3HUKAIOLWMX U3-3a BbIX0OGA M3 CMPOS AQMN, KOMOopble
MOrym nopmumb SA€raHMHbIA BUG NOGCBEYMBAEMOro 06bEKMa.
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CMaA CBETOBOrO MOTOKA BbI3BaH GpOTOXMMMUUECKON AECTPYKLIMEN AIOMUHOGOP-
HOTO MOKPBITUSI U CTEKASIHHOM TPYGKM, @ TaK)Ke OCaXKAEHWEM CBETOMOTAOLLLA-
IOLLLErO MaTepuaAa Ha BHYTPEHHMX CTeHKax TPybku. B BblcokoKauecTBeHHbIX
AIOMUMHECLLEHTHBIX AaMMax, B KOTOPbIX MCMOAb3YIOTCS PEAKO3EMEAbHbIE AIOMM-
Hodopbl, TepsieTcs AULWb 5—10% ncxoaHoro ceeToBoro notoka nocae 20 000
YacoB paboTbl. MoTeps cBeToBOro notoka B KAA 60Ablie, HO GOABLLIMHCTBO
MPaBUAbHO CKOHCTPYMPOBAHHbIX AaMmn TepsioT He Goaee 20% cBoero ucxo-
AHoro ceeToBoro notoka nocae 10 000 yacos paboTbi.

B cBETOAMOAHBIX MCTOMHMKAaxX cCBeTa K (aKTOpam, BAMAIOLLMM Ha CraA
CBETOBOIO MOTOKA, OTHOCATCSA TOK BO3OYXXAEHMSI U TEMAO, reHepupyemoe B
ycTpoiicTBe (Ha p-n MEpexoAe), KOTOpbIE Bbi3bIBAIOT AErPaAaLIMIO MaTepuaa
CBETOAMOAA. B HeKOTOpbIX GeAbIX CBETOAMOAAX MOXET MPOMCXOAUTb AErpa-
AaUUsA AOMUHOGOPHOTO MOKPLITUSI MOAOOHO TOMY, KaK 3TO MPOUCXOAUT B
AIOMUMHECLLEHTHBIX AaMmMax. HekoTopbie cBETOAMOABI MOTYT TaKyKe TepsiTb CBe-
TOBOW MOTOK M3-32 MOMYTHEHMUS UAM MOSIBAEHWUS| TEMHBIX MATEH B FEPMETHUKE,
MOKPbIBAIOLLLEM CBETOAMOAHDIN KPUCTAAA.

XapaKTepUCTUKM CTaBUABHOCTU CBETOBOTO MOTOKa MMetoT BUA Lp, rae L —
3TO UCXOAHbIA CBETOBOM MOTOK WMCTOYHMKA CBETA, @ P — 3TO BbIPAXKEHHbIN B
MPOLLEHTAX OCTaTOYHbIA CBETOBOM MOTOK MOCAE OMPEAEGAEHHOrO KOAMYeCTBa
YacoB paboTbl. Hanpumep, L97 nokasbiBaeT, Kak AOArO MCTOYHMK CBETA COXpa-
HaeT 97% (A TepsieT 3%) CBOEro UCXOAHOrO CBETOBOrO MOTOKa, L44 noka-
3bIBAaET, KAK AOATO UCTOYHMUK CBeTa COXpaHseT 44% (uAn TepsieT 56%) coero
MCXOAHOIO CBETOBOFO MOTOKA, U T. A.

Tak Kak Ka4YeCTBEHHble CBETOAMOAHbIE UCTOYHWKM CBETA MOFYT M3Ay4yaTb
MOAE3HbIN CBET B TEYEHUE AECSTKOB ThICSY YaCOB M TaK KaK OHU PEAKO MOA-
HOCTbIO BbIXOAST W3 CTPOS, TO MOHATUE KCTABUABHOCTU CBETOBOrO MOTOKaY
4aCTO MCMOAb3YeTCS BMECTO MOHSTUS HOMMHAABHOTO CPOKa CAyXbbl cBeTO-
AMoaa. MamepeHne HOMMHAABHOTO CPOKa CAYXKGbl CBETOAMOAHBIX UCTOYHM-
KOB cBeTa (CpeAHee Bpems AO BbIXOAQ W3 CTPOS AASl CTaTMYecKM 0BOCHOBaH-
HOM BbIGOPKM) MOTpebyeT HempepbiBHOM paboOTbl MCTOYHWMKOB CBETA AO TEX
rop, MOKa OHW He MEepPecTaHyT M3Ay4aTb CBET, MU 3TOT MPOLLECC MOXKET 3aHSATb
MHOro AeT. Tak Kak CBETOAMOAHblE MCTOYHMKU CBETA MPOAOAXKAOT U3AYyYaThb
CBET AQXKE MOCAE TOrO, KakK UX MEPBOHAYaAbHbIIA CBETOBOM MOTOK YMEHbLUMUTBLCS
Ha 50% nAM GOoAblUe, CBETOTEXHUYECKMM KOHCYAbTAHTaM M MPOEKTUPOBLLU-
KaM Hy>HO 3HaTb, KaK AOATO CBETOAMOAHbIE CBETOBblE MpUBOPLI ByAyT coxpa-
HSITb AOCTaTOYHO BbICOKMI MPOLLEHT MEpPBOHAYaAbHOrO CBETOBOrO MOTOKA, a
He CKOAbKO BPEMEHM MPOMAET AO BbIXOAQ MCTOYHMKA CBETA U3 CTPOS.

OnpeaeAeHMEe MOAE3HOIO CpOKa CAY>KObI
CBETOAMOAHBIX UCTOYHUKOB CBeTa

O6lLLecTBO TBEPAOTEABHbBIX OCBETUTEAbHbBIX CUCTEM U TexHoAorui (Alliance
for Solid State lllumination Systems and Technologies — ASSIST) — rpynna
MoA PYKOBOACTBOM MCCAEAOBATEAbCKOrO LIEHTPa MO BOMPOCAM OCBELLLEHMS,
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BXoAfLLero B cocTae MoAuTexHUYeCcKOro MHCTUTyTa PeH-
ceAaep B I Tpos, wTar HbIO-l;‘OpK, — BbINYCTUAA CEPUIO
PEKOMEHAALMI MO OMPEAEAEHUIO MOHATUS  KMOAE3-
HOrO CPOKa CAY>KObl» CBETOAMOAHBIX MCTOYHUKOB CBETA.
ASSIST onpeaeAsieT «MOAe3HbIN CPOK CAYXKObI» Kak npo-
MEXXYTOK BPEMEHM, B TEYEHNE KOTOPOrO UCTOYHMK CBETa
o6ecneynBaeT MUHUMAABHO AOMYCTUMbIA YPOBEHb CBETA
AASl AQHHOTO MPUMEHEHMS.

McecaepoBaHns, BbinoAHeHHble ASSIST, nokasbisatoT,
4YTO MW3MEHEHWE YPOBHS OCBELLEHHOCTH B O6bIMHOM
oduce 0BLIMHO OCTAaeTCs HE3aMETHbIM, MOKa OH OCTa-
eTca Ha ypoeHe Bbie 70% CBOEro MCXoAHOro 3Have-
HUS, 0OCOBEHHO B TeX CAy4asX, KOTAQ YPOBEHb OCBELLEH-
HOCTM M3MeHsieTcsi nocTeneHHo. MosToMy AAs mpume-
HEHUIA, CBA3aHHbIX ¢ obwum ocseleHnem, ASSIST peko-
MEHAYET OMPEAEAATb MOAE3HbIA CPOK CAY>KObl Kak Mpo-

¥  CeemogmogHbie
MCMOYHMKM cBEMA
NpogoAXaiom usAy4amsp
CBEM gake NoCAe moro,

KAK MX MCXOGHbIN CBEMOBOM
nomok cHuxaemcs Ha 50%
nAn 60AbLue. [Tosmomy
CNEeLMaAMCmanm, BbIGUpaiLLMm
KOHKPeMmHylo Mapky cucmem
ocBelLieHMs1, He06X0gMMO 3HaMb,
KAaK gOAro CBEMOgUOGHbIN
McmoyHMK ceema bygem
COXPAHAMb gocmamoyHo
BbICOKMI NPOLIEHM MCXOGHOIO
CBEMOBOro NOMOKA, a He
cpegHee Bpems go Bbixoga u3
CMposA MCMOYHUKA cBEMA.

MEXXYTOK BPEMEHM, B TEYEHME KOTOPOrO MUCXOAHbINA CBe-
TOBOM MOTOK UCTOYHMKA cBeTa CHUXaeTcs A0 70% ncxoaHoro 3Havenus (L70).
AAs AekopaTuBHOTO M akLeHTHoro oceleHust ASSIST pekomeHayeT onpeae-
ASITb MOAE3HbBIN CPOK CAY>KObl Kak MPOMEXYTOK BPEMEHU, B TEYEHUE KOTOPOro
MUCXOAHBIM CBETOBOM MOTOK MCTOYHMKA CBeTa cHuxaeTca A0 50% mcxoaHoro
3HaveHus (L50).

L70 u L50 wupoko mcnoAb3ytoTcs B paboTe CO CBETOAMOAHBIM OCBeELLie-
HMEM KaK ABa Ba)KHbIX MOPOrOBbIX 3HAYEHMSI MOAE3HOro CPOKa CAY>K6bI U Mpu-
MEHSIIOTCS B LUMPOKOM AManasoHe obAaCTel NMpUMEHEHUS OCBELLLEHUS.

HecosnaAeHme OLLEHOK CcTabUALHOCTM CBETOBOroO MOTOKa

CyluecTByeT HECOBMAAEHUE MEXAY Pe3yAbTaTaMM WCMbITAHWM, MOAyYEH-
HbIMKU coraacHo cTaHAapTy LM-80 u noporamm L70 u L50, koTopble onpeae-
ASIOT MOAE3HBIM CPOK CAYXKObl M3AeAMS. HeAOCTaTOK, KOTOPbIM MOXHO Ha3BaTb
HeCTbIKOBKOW OLLEHOK CTaBUABHOCTM CBETOBOIO MOTOKA, ABASETCA MCTOYHUKOM
MHOTUX HEMPUATHOCTEN AASl CBETO-TEXHUYECKUX KOHCYAbTaHTOB, MPOEKTUPOB-
LLMKOB U APYTMX CMELIMAAUCTOB, 3aHUMAIOLLIMXCS BOMPOCAMM OCBELLLEHMS, KOTO-
pbiM TpebyeTcsi 3HaTb, KaK AOAFO CMUCTeMa OcBelleHusi ByaeT obecrneumsarb
3¢pPeKTUBHOE OCBeLL,EHUE AASl KOHKPETHOM OOAACTM NMPUMEHEHMS.

DTO OYeHb BaXKHO, YTOObI MPaBUALHO CPaBHUTb TPAAMLMOHHBIE U CBETO-
AMOAHbIE CBETOBblE MPUOOPSLI, @ TaKXKe AAS MPaBUABHOTO OMPEAEAEHUs 3aTpat
Ha UX YCTaHOBKY, OBCAyXMBaHKe 1 3aMeHy. Huxke noapobHee 06 3Tom.

CraHpapt LM-80 npeanucbiBaeT MCMbITaHUS CBETOAMOAHBIX WUCTOYHWUKOB
ceTa B TeyeHue 6 000 yacoB M pekoMeHayeT ucrbiTaHus B TedeHne |0 000
4acoB. DTU WCMbITAHUS AOAXKHbI BbIMOAHSATLCS MPU TPEX PasHbIX TeMMepary-
pax p-n-nepexoaa (55 °C, 85 °C v npu TpeTbei TeMnepaType, KOTopash AOAXKHA
OMpEeAEASITbCSA MPOU3BOAMTEAEM) TaK, YTOObl MOAb3OBAaTEAM MOTAM BUAETb,
KaK TemrepaTypa BAMSET Ha CBETOBOW MOTOK. CTaHAApT TaKXKe ornpeAeAseT
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CmabuabHoCMb CBEMOBOro nomoka CBEMOgHNOgHbIX
n mPGgMLLMOHHbIX UCMOYHUKOB CBEMA

EcAM cBETOAMOAHBIN MCTOYHUK CBETA MPaBUABHO CKOHCTPYMPOBaH M

MPaBUAbHO 3amMMUTbIBAETCS, TO €rO MOAE3HbIM CPOK CAYXKObl MOXET 3HaUMTEAbHO
MpeBbILLIAaTh HOMUHAABHbBIE CPOKM CAY>KObl TPAAMLIMOHHBIX MCTOYHUKOB CBETA.

B npeAcTaBAEHHOM HMKe TabAMLIE NMPUBEAEHBI AAHHbIE AASl CPaBHEHUS
AMarnasoHOB MOAE3HOTO CPOKa CAYXKObl CBETOAMOAHBIX MCTOUHMKOB CBETa C
AMWanasoHaMM HOMUHAAbHBIX CPOKOB CAY>KObl TPAAMULIMOHHBIX MCTOYHMKOB CBETA.

UcTouHuK cBeTa TUNUYHbBINA AMana3oH (Yachbl)

Aamna HakaAMBaHuUs 750 — 2 000/HOMMHaABHBI CPOK CAYX6bl
[aAoreHHas AamMna HakaAMBaHUs 2 000 — 2 000/HOMMHAABHBIV CPOK CAYXK6bI
KAA 8 000 — 10 000/HOMUHAABHbIN CPOK CAYXK6bl
MeTaAaAroranoreHHas Aamna 7 500 — 20 000/HOMMHAABHbIW CPOK CAYXK6bl

AuHeitHas AloMuHecueHTHas Aamna 20 000 — 30 000/HOMMHAABHBIN CPOK CAYXK6bl

BeAbiit cBeToAMOA 35000 — 50 000/noAesHbIi cpok cAyx6bi (L70)

\ Memoynuk: Aenapmamenm sHepremuku CLLIA/

AOMOAHUTEAbHbIE YCAOBUA UCMLITAHNA AAA MOAYyHYE€HUA COrAAaCOBAHHbIX U COMNO-

CTaBMMbIX PE3yAbTaTOB.

K coxarenuto, ctaHpapT LM-80 He COAEPXKMT peKOMeHAALMit OTHOCHU-
TEAbHO TOTO, KaK DKCTPArNoOAMPOBaTb AaHHblE U3MEPEHUIA AAS MOAYYEHUS 3Ha-
yeHuit L70 nam L50. DT1oT MeToa (IES Technical Memorandum TM-21) B HacTo-
sllllee BpeMsi HAXOAMTCS Ha CTaAMM paspaboTKu. Ao Tex nop, MoKa AOKYMEHT
TM-21 He GyaeT ony6AMKOBaH, EAMHCTBEHHBIM CMOCOGOM, C MOMOLLLbIO KOTO-
POro NMpousBOAMTEAb CBETOAMOAHOIO MCTOYHMKA CBETA MOXET AOKa3aTb, YTO
yKasaHHble UM 3HaveHus napametpos L70 u L50 cootsetcteyioT LM-80, sBAs-
eTCs UCMbITaHWE CBETOAMOAHBIX MCTOYHMKOB CBETa AO T€X MOMEHTOB, MOKa
OHM HE AOCTUrHYT 3TMUX MOPOrOBbIX 3HaYeHWI. Tak KaK TMMMYHOE 3Haye-
Hue L70 coctaeasieT 50 000 4yacos, Takoe MCMbITaHUE AOAXKHO MPOAOAXKATLCA
6oAee NATH AeT! DTO He TOALKO HEMPAKTUYHO, HO U C YHeTOM BbICTPOro passu-
TUS CBETOAMOAHBIX TEXHOAOTUIA MPUBEAET K TOMY, YTO UCTbITbIBAEMbIE CBETO-
AMOABI YCTapeioT K MOMEHTY OKOHYaHMsl UCTIbITaHUS.

Ha npakTuke BeayllMe NPOU3BOAUTEAU CBETOAMOAHBIX MCTOYHUKOB CBETA
MCMbITHIBAIOT CBOM M3AEAMS COTAacHO cTaHaapTy LM-80 B TeyeHne MuHMMYM
6 000 uan 10 000 uyacos, a 3aTeM MPUMEHSIOT CBOU COBCTBEHHbIE METOAbI
SKCTPAMOAALMU AAS MOAyHYeHMst 3HadeHui napametpoe L70 m L50. Tak Kak
3TU METOAbI SIBASIOTCS MHTEAAEKTYaAbHOM COBCTBEHHOCTBIO, MPOM3BOAUTEAM
MOTyT Aa)Ke U He pacKpblBaTb MaTeMaTU4ecKue GpOPMyAbl U BCMOMOTraTeAbHblE
AaHHble.

Hanpumep, BeAylLMit NPOU3BOAMTEAD CBETOAMOAHBIX MCTOYHWMKOB CBETA
ny6AMKyeT HeobpaboTaHHble AaHHbIE AAS CBOMX BbICOKO3PHEKTUBHBIX BeAbIX
CBETOAMOAOB B OTYeTe 06 MCMbITaHUAX COTrAacHO cTaHAapTy LM-80. Otuer
COAEPXXMT AaHHble O CTaTUCTUYECKM 3HA4YMMOW BbiGopke NpuOBOpOB, Kax-
AbIi1 U3 KOTOPbIX UCMbITbiBaACA B TedeHue 6 000 4acoB B COOTBETCTBUMM C
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MporHo3 cTaBUALHOCTH CBETOBOrO NOTOKA AAA GeAoro cBeTopnoaa
LXM3-PWx| LUXEON Rebel npu caeayiouimx ycaoBmsx:
85 °C, 0,35 A (Tj = 98 °C). HopmaausosaHo K 1 nocae 24 yacoB pa6oTbi

1.2
* Philips Lumileds pekomenayet
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meToamkoi LM-80, u skcTpanoanpoBaHHbie pAaHHble L70, ocHOBaHHbIe Ha 3KC-
NOHEHUMaAbHOM MoAeAn. XOTA 3TUX AaHHbIX AOCTaTOYHO AASA TOro, YTobbl
NMPOU3BOAMTEAb BbI3BaA AOBEPMUE, MOAb3OBATEAU U CMELMAAUCTbI AOMOAHM-
TEABHO BbIUTPaAM Bbl, €CAM 6bl 3T OPMYAbI SKCTPAMOAALMMU U MPUHATbIE
AOMYLLEHNS BbIAU PACKPbITbI AAS HUX.

APpyroit BeAywW\Mit MPOU3BOAMTEAb CBETOAMOAHBIX MWCTOYHMKOB CBETA
CTPOUT MOAEAb CTabUABHOCTU CBETOBOrO MOTOKA BbICOKO3(PEKTUBHBIX
6eAbIX CBETOAMOAOB Ha MHTEpMpeTaunnm HeobpaBboTaHHbIX AAHHBIX MCMbITa-
Hui no ctaHaapTy LM-80. CoraacHo ony6AMKOBaHHBIM MM AQHHbBIM, rpaduK
CTabUABHOCTU CBETOBOTO MOTOKA SIBASIETCA AMHENHbIM nocAe nepebix 5 000
4acoB paboTbl, MO3TOMY MPUMEHSETCS AMHEMHAs MOAEAb C UCMOAb3OBaHUEM
TaKWUX MepeMeHHbIX, KaK TeMMepaTypa TEMAOOTBOAR, PACMOAONKEHHOTO BHU3Y
CBETOAMOAR, TEMMEPATYpPa P-N-MEPEX0A, TEMMNEPATYPa OKPYXKAIOLLLEN CPeAbI
1 TOK BO36Yy»AeHUs. B To Bpemsi Kak camu GpOpMyAbl SKCTPAMoOAALMM U HeOb-
paboTaHHble AaHHble He PacKpbIBAlOTCS, MPOU3BOAMTEAb YETKO OBbACHAET
CBOIO METOAMKY U MPEAOCTaBASET GOAbLIOE KOAUYECTBO rpaduKOB, MOKa3bi-
BAIOLMX MPOrHO3MpyeMOe 3Ha4YeHWe CTabUABHOCTM CBETOBOrO MOTOKAa Ha
ypoBHe L70 npu pasHbiX TeMMnepaTypax OKpy)KaloLLLel CPeAbl U pasHbiX TOKax
BO36YXXAEHMS.
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HesaBMCMMO OT UCMOAb3yeMOro MeTOAa SKCTPAMOASILIMM, CAEAYET MOMHUTD
O TOM, 4TO x0T 3HayeHus L70 u L50 moryT 6asmpoBatbcs Ha M3MEpeHUsIX Mo
cTaHaAapTy LM-80, camu oHM He sBAsilOTCS AaHHBIMKM M3MepeHui no LM-80.

[MoAe3HbIN CPOK CAYKObl CBETOAMOAHBIX UCTOYHUKOB
CBETa B CBETOBbIX Npubopax

VTBEPXKAEHHbIM MeTOA GOTOMETPUYECKMX M3MEPEHMI CBETOAMOAHOIO
060pyAOBaHMsl MPEAMMUCBIBAET BbIMOAHATb UCMbITaHUE CBETOAMOAHbBIX CBETO-
BbIX NMpubopos B cobpaHHOM cocTo-
AHUKM (Kak ykasaHo B |IES LM-79-08).
B yTBepAeHHOM MeToAe U3Me-
peHus CTaBUAbHOCTM  CBETOBOrO
notoka TpebyeTcs COBepLUEHHO
NMPOTMBOMOAOXKHOE:  MPEANUChIBa-
eTCs BbIMOAHATb OTAEAbHblE MUCMbl-

TaHUSA CBETOAMOAHBIX MCTOYHMKOB
CBETa, HO HEe TEXHUKY B cobpaHHOM
Buae. CtaHaapt LM-80 yetko onpe-
AEASIET UCTOYHUKM CBETA, TOABbKO
KaK «y3Abl, BAOKM, U MOAYAM». DTO
O3Ha4aeT, YTO MPOU3BOAMTEAM CBe-
TOAMOAHBIX ~ CBETOBbIX  npubo-
POB AOAXHbI CO3A2BaTb CBOM CO6-
CTBEHHble METOAbI pacyeTa CTaBMABHOCTM CBETOBOTO MOTOKA AAS BbiMycKae-
MbIX MMM CBETOAMOAHBIX CBETOBbIX MpUGOPOB. Tak ke Kak M 3HauveHus L70
n L50, ykasbiBaeMble MPOU3BOAUTEASIMU CBETOAMOAHBIX MCTOYHMKOB CBETA,
3HaYeHUsi CTaBMABHOCTM CBETOBOrO MOTOKA, YKa3blBa€Mble MPOU3BOAUTEASIMM
CBETOAMOAHBIX CBETOBbIX MPUGOPOB, MOrYT ObiTb MOAYHYeHbl Ha OCHOBAaHWUM
AQHHBIX UCMbITaHUM Mo cTaHAapTy LM-80 u akcTpamoAsumu aTMX AaHHbIX, HO
3TU 3HAYEHUS HE SIBASIIOTCS PE3yAbTAaTOM M3MepeHUi Mo cTaHaapTty LM-80.
BHewHss Temnepartypa, TemnepaTypa BHyTpu Npubopa M TOK BO3GyxAe-
HUS OKa3blBAIOT GOAbLIOE BAMSIHME HA CTABMABHOCTbL CBETOBOTO MOTOKA CBETO-
AMOAHOTO MCTOYMHMKA CBETA, UCMOAL3YEMOrO B CBETOAMOAHOM CBETOBOM MpU-
60pe, HO TaKe Ha 3TOT MapamMeTp MOTYT OKasblBaTb BAUSHUE PasAUYHble CBOK-
CTBa CBETOBOrO MpUBOPa, TaKMEe KaK XapaKTEPUCTUKM AMH3, LiBET KOPMyca, Kaye-
CTBO KOMMOHEHTOB M KOHCTPYKLMSI YCTPOMCTB OTBOAR TerAa. Takue pabouue
baKTOpbI, KaK CKaYKM HaMpsiPKEHWsl, CTaTUYECKME 3apsiAbl, BUOPALMS U MPOHMUK-
HOBEHME BAArM TAaKXKE MOTYT OKasblBaTb GOAbLUOE BAMSHME Ha CTaBGUALHOCTb
CBETOBOrO MOTOKa CBETOAMOAHOrO npubopa. McnbitaHne no craHaapty LM-80
AASl CBETOAMOAHOMN CBETOTEXHWMKM MOMET OKa3aTbCsi CAMLLKOM CAOXKHBIM W
AOPOTOCTOSILLUM AASl IPOU3BOAMTEAEH, TaK KaK OHU AOAXKHbBI BYAYT MCMbITbI-
BaTb BCE PasAMYHble BAapUaHTbI BbIMYCKAEMbIX UMW CBETOAMOAHbBIX CBETOBbIX
npubopoB, YTOObI y4ecTb Bce paKTOPbl M KOMOUHALMM 3TUX PaKTOPOB.
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MosToMy Ha MpaKTUKe M3BECTHble MPOM3BOAUTEAUM CBETOAMOAHOM CBe-
TOTEXHUKU FapaHTUPYIOT, YTO WMCMOAb3yeMble B BbIMyCKAE€MOM WMMU CBETOAM-
OAHOI OCBETUTEAbHOM TeXHMKe TOKM BO3BY)KAEHMS U paboune TemnepaTypsbl
(ocobeHHO TemnepaTypbl p-N-MepexXOAOB) HaXOAATCS B MPeAEAaX, yKasaHHbIX
NMPOMU3BOAUTEASMU CBETOAMOAHDBIX UCTOYHMKOB CBETA B MX OTYETaX O CTabUAb-
HOCTM CBETOBOTO MOTOKa. [1pOM3BOAMTEAM CBETOTEXHWKM 3aTEM BbIMOAHSIOT
CBOM COBCTBEHHbIE PacyeTbl AASl OMPEAEAEHUS MOAE3HOTO CPOKA CAYXKObl cBe-
TOAMOAHbBIX MCTOYHUKOB CBETA, UCMIOAb3YEMbIX B BbiMyCKaeMOM MMM O6OpYAO-
BaHMM, OCHOBaHHble Ha COBGCTBEHHOM MOHMMaHUM BO3AEMCTBUS KOHKPETHbIX
bu3nUeCcKMX GaKTOpOB.

[MoAe3HbIM cpoK CAY»6bl — HE OAHO U TO Xe
YTO MOAHbIN CPOK CAY>K6bI cBeTOBOrO Npubopa

Ba)KHO MOMHUTb O TOM, YTO KMOAE3HbIN
CPOK CAYXObI» M KMOAHBII CPOK CAYX6bI»
CBETOBOro npubopa — 3TO ABa COBep-
LIEHHO pa3sHbIX MOHATUs. [loAesHbIit cpok
CAY>Obl CBeTOBOro npubopa 3aBUCUT OT
K MPOrHO3MPYeMOro 3HauYeHUIo CTabuAb-
HOCTM CBETOBOrO MOTOKAa CBETOAMOAHBIX
MCTOYHUKOB CBETA, BXOASLLMX B COCTaB
npubopa — APyrMMM CAOBaMM, 3TO KOAMYeE-
CTBO 4acOB, B Te4eHMe KOTOPbIX CBETOAM-
OAHBII cBeTOBOM Mpubop GyaeT obecne-
UMBaTb AOCTAaTOYHOE KOAMYECTBO CBETa B
KOHKPETHOM 06AACTU NMpUMEHeHMS.

C Apyroit CTOpOHbI, CPOK CAY»Obl cBe-
TOAMOAHOTO CBeTOBOro npubopa cBs-
3aH C HAAEXHOCTbIO KOMMOHEHTOB, BXO-
ASILLMX B €rO COCTaB, BKAIOYASl SAEKTPO-
HUKY, MaTepuaAbl, KOPMyc, NMpOBOAA, pasb-
€Mbl, YAOTHUTEAU, U T. A. Bca cuctema
6yaseT paboTaTb POBHO CTOABKO, CKOABKO
npopaboTaeT BXOASLLMIA B Hee KpUTUue-
CKMIA KOMMOHEHT C CaMbIM KOPOTKUM CpO-
KOM CAY>6bl. TaKUM KOMMOHEHTOM MOXeT
0Ka3aTbCsl YMAOTHUTEAbI, OMTUYECKUIA dAE-
MEHT, CBETOAMOA MAM UTO-TO ApYroe.
C >TOM TOUKM 3peHUs CBETOAMOAHDIN
MCTOYHMK CBETA SIBASIETCS OAHWUM U3 KpW-
TUYECKMX KOMMOHEHTOB, XOTS MMEHHO OH
SIBASIETCA U HaMbOAee HaAEXKHbIM KOMMO-
HEHTOM BCEro CBeTOBOro npubopa.
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M3secTHble NMPON3BOAUTEAU CBETOAUOAHDBIX CBETOBbIX I'IPM6OPOB TpaTaT
MHOIo BpPEMEHU U CHUA Ha pa3pa60TKy N KOHCTpyMpoOBaHME CUCTEM OCBELlEe-
HUSA, BKAIOYaA aATOPUTMbI yNpaBA€HUA, TOMOAOTUIO MEYATHbIX MAQT, obecnevyeHue
Ka4yecTBa KOMMOHEHTOB, )’CTPOHCTBa OTBOAQ TErMAa, ONTUKY, MEXaHNYECKYIO KOH-
CTPyKLMUIO. KOHCTP)’KLI,MS! CBETOAMOAHDbIX CBETOBbIX I'IPM60POB 3aTeM OBblYHO
NpoBEpAETCA C MOMOLLBbIO pAAa HaTypHbIX UCMBITAaHUN AAS NOATBEPXXKAEHUA
COOTBETCTBUA Tpe6OBaHMf-IM K PpacCeAHUIO TerAa, CBETOBOMY MOTOKYy U T. A.
Tak Kak BCe XapaKTEPUCTUKN CBETOAUOAHOIO CBETOBOIoO an6opa ABAAKOTCA
B3aMMO3aBMCUMbIMU, €ro 3SKCMAYyaTaLLMOHHbIE XAPaKTEPUCTUKKU MOTYyT 6bITb
OrnpeAEA€Hbl TOAbKO C MOMOLLLbIO UCMbITaHNA I'IPM6OP8. KaK e AUHOM CUCTEMBI.

CpaBHeHMe NOAE3HOro CpoKa CAYXObl TPAAULIMOHHBIX
AaMI U CBETOAMOAHbBIX CBETOBbIX Npubopos

Tak Kak BCe 3AEKTPUYECKME MUCTOYHWMKM CBETA MMEIOT Crajs CBETOBOrO
rnoToka B mpouecce paboTbl, TO AOAXKHA CYLLLECTBOBATb BO3MOXKHOCTb 3KCTpPa-
MOAMPOBaTb HOMUHAABHbIA CPOK CAYXK6bl M CMaA CBETOBOrO MOTOKA TPaAMLLU-
OHHbIX UCTOYHUKOB CBeTa AO 3HaueHui L70 n L50. DTo MO3BOAUT KOHCYAb-
TaHTaM-CBETOTEXHMKAM, OCYLLECTBASIOWMM Moabop obopyAoBaHus, U Mpo-
€KTUPOBLLMKAM OCBELLEHUSI CPABHMBATH MOAE3HbIA CPOK CAYXKObl MCMOAb3Ye-
MbIX B CBETOTEXHMKE CBETOAMOAHBIX MCTOYHUKOB CBETA C MOAE3HbIM CPOKOM
CAY>KObl AAMM HaKaAMBAHUA M AOMUHECLLEHTHbIX AaMn.

e CpaBHeHMEe C AaMMOM HaKaAMBaHMUA. HomuHaAbHbIM  cpeAHUi
CPOK CAY»K6bl 60-BaTTHOM Aamrbl HakaAuBaHus paseH | 000 uyacos. Ecam
MPEAMOAOXKMUTb, YTO B TEYEHUE CPOKA CAYXKObl AaMMa HaKaAMBaHWUs TepseT
10%—15% cBoero cBeTOBOro MOTOKa, TO Aamna BbIMAET M3 CTPOs, Mpe-
Xae yeMm paocturHeT nopora L70. CaepoBaTeAbHO, €€ HOMUHAABHBINA CPOK
CAYXKObl GaKTUHECKU SBASIETCS €€ MOAE3HBIM CPOKOM CAYXKObl.

e CpaBHeHune c KAA. HoMuHaAbHbIN cpeAHMI CPOK CAYK6bI | 8-BaTT-
Hoi KAA paseH |5 000 yacoB, ee MCXOAHbIM CBETOBOM MOTOK paBeH
1250 AM, 2 pacyeTHbIl cBeTOBOM NOTOK — | 125 AM, YTO CooTBETCTBYET CHU-
)eHuto cBeToBoro notoka Ha 10% nocae 6 000 yacos paboTbl. CaepoBa-
TeAbHO, Aamna AocTurHet nopora L70 uyepes 18 000 uvacoe pabotbl. Ho
TaK KaK OXKMAAeTCs, YTO Aamna BbIMAET U3 cTpos Yepes |5 000 vacos, To
€e HOMMHAABHbINA CPOK CAY>KObl PpaKTUHECKM ABASETCS €e MOAE3HbIM Cpo-
KOM CAYXK6bl.

¢ CpaBHeHME C AMHEMHOM AIOMMHECLLEHTHOM AaMMOM. B Hacto-
sllllee BPEMS CYLLLECTBYIOT BbICOKO3(pPEKTUBHbIE AIOMUHECLLEHTHBIE AAMMbl
C OYeHb AAUTEAbHBIM HOMMHAAbHBIM CPOKOM CAY>6bl. Hanpumep, 48-atoit-
MoBasi, 32-BaTTHasl AIOMUHeCLLeHTHasl Tpybka T8 co cpe AHMM HOMMHAAbHbBIM
CcpoKoM cAy»k6bl 33 000 vacos TepsieT 5% McxoAHOro cBeTOBOro MoToKa
yepes |13 200 yacos paboTbl, Man 40% cBoero cpoka cAy»k6ebl. Mpu nocrto-
AIHHOM CKOPOCTW CMaAa CBETOBOrO MOTOKa AaMra AOCTUrHeT nopora L70
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yepes 79 200 yacoB paboTbl. DTO 3HAUYEHWE COMOCTABUMO CO 3HAYEHUEM
MOAE3HOrO CPOKa CAYXKGbl MHOTUX CBETOAMOAHBIX MCTOYHMKOB cBeTa. Oxu-
AaeTcs, YTO Aamna BbIMAET M3 cTpos Yepes 33 000 yacos, TO eCcTb HaMHOroO
paHblie, 4eM OHa AocTUrHeT nopora L70. CAep0BaTeAbHO, €€ HOMUHAABHbIM
CPOK CAy6bl, a He nopor L70, dakTuyecku siBASIETCA ee MOAE3HbIM CPOKOM
CAY>ObI.

» CpaBHeHHe c pa3psAHOI AAMIMOM BbICOKOTO AQBAEHMSA. B otAu-
YMe OT AIOMMHECLLEHTHbIX AaMM M AAaMM HaKaAMBaHMS, OLLleHKa HOMMHaAb-
HOrO CPOKa CAY>Obl AASl 3TUX Aamn 6GasupyeTcs Ha COXpaHeHMM paboTo-
cnocobHocTn 67% ucnbiTaHHbIX Aamn (BMecTo 50% AAS AOMMHECLLEHTHbIX
AaMM U Aamn HakaameaHus). Mocae 9 600 yacoe paboTbl Aamna coxpaHsieT
90% cBOEro MCXOAHOrO CBETOBOTO MOTOK, YTO orpeaeAsieT nopor L70 Ha
ypogHe 28 800 yacoB. B To BpeMsi Kak HOMUHAABHBII CPOK CAYXXObl AaMbl 1
napameTp L70 NnpubAMBUTEABHO COBMAAAIOT, €8 HOMUHAABHDIN CPOK CAYXKObl
HEeMHOro MeHbllue. M CHOBa HOMMHaAbHbIA CPOK CAYXKObl 3TOI AaMMbl
$aKTUUECKM paBEH ee MOAE3HOMY CPOKY CAY>KObl.

Kak nokasaAu npuBeAeHHbIE Bbille MPUMEPbI, AAS TPAAULMOHHBIX UCTOM-
HWKOB CBETA HOMMHAAbHbIN CPOK CAYKObl OBbIYHO 3KBUBAAEHTEH MOAE3HOMY
CPOKY CAYObl, TaK KaK TPaAMLIMOHHbIE UCTOYHWMKU CBETA OBBLIYHO BbIXO-
ASIT U3 CTPOS AO TOTO, KaK AOCTUIalOT COOTBETCTBYIOLLLMX MOPOrOB CTabUAb-
HoCTU cBeToBOro notoka. CpaBHeHWe 3HAYEHUI MOAE3HOTO CPOKa CAYXKGbl
CBETOAMOAHBIX CBETOBbIX MPUBOPOB CO 3HAYEHUSMU HOMMHAABHOFO CPOKa
CAYXX6bl OBbIYHBIX AAMM MO3BOASET OLLEHUTb, CKOABKUX 3aMEH AAMM MOXHO
nsbexaTb MpPU UCMOAb3OBAHUM CBETOAMOAHBIX MCTOYHMKOB CBETa BMECTO
TPAAMUMOHHbBIX. DTa OLLEHKa A2ET BaXKHYIO MHPOPMALMIO AASl CPaBHEHMS
O6LUMX 3aTpaT, CBA3aHHbIX C CUCTEMOM OCBELLEHMS.

Hanpumep, AvHeHbIN CBETOAMOAHBIN CBETUABHUK AAs KapHu3os eW Cove
Powercore npoussoacta komnanum Philips Color Kinetics umeeT 3Haue-
Hue L70, pasHoe 60 000 yacos. McnoabzosaHue eVWW Cove Powercore Bmecto
AIOMUHECLLEHTHOIO CBETUAbHMKA C AaMMoM T8, pacCMOTPeHHOM B NMpUBEAEHHOM
BbllE MPUMEPE, MO3BOAAET M3GeXaTb ABYX 3aMEH AaMM, UAM YeTblpex 3ameH
AQMM MpU MUCMOAB30BAaHUM 3TUX CBETUABHUMKOB BMECTO TEX, YTO Ha OCHOBE
KAA, nan 60 3aMeH Aamn NMpU UCMOAb30OBaHMM BMECTO AaMmn HakaAuBaHus. Cee-
TOAMOAHBIN cBeTUAbHMK Philips Gardco Radiant LED, noTpebastowmit cTOAbKO
YK€ DAEKTPO3HEPrUM U MU3AYHAIOLLMIA TAKOW KE CBETOBOM MOTOK, YTO U HaTpu-
€Basi AaMMa BbICOKOTO AABAEHWS AASl YAMMHOTO OCBELLEHMS, yKa3aHHas B Mpu-
BEAEHHOM Bbllle NMpUMepe, uMeeT 3HadeHue L70, Aexxaluee B ananasoHe ot 50
000 ao 100 000 yacoB B 3aBUCMMOCTU OT TEMMEPATYPbl OKPYXKaIOLLLE CPeAbl U
ToKa Bo36y>kAeHus1. B 3ToM cAyuae cBeTOAMOAHAs aAbTEpHATMBA MMEET MOAe3-
HbI CPOK CAY»6bl, MPEBOCXOAALLMIA MOAE3HbIN CPOK CAYXKObl rasopaspsiaAHOM
AaMribl BBICOKOTO AaBAE€HUS B 2—4 pasa.
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AocToBepHOCTb MHPOPMaLIUK

K coyaAeHMIO, MHOTAQ HE COBCEM SICHO KaK MPOrHO3MPYIOTCS 3HAYEHUS CTa-
BUABHOCTU CBETOBOrO MOTOKA, BbINOAHSEMbIE MPOU3BOAUTEASIMM CBETOAMOA-
HbIX MCTOYHWMKOB CBETA WM CBETMAbHMKOB. Kak creuuaAmcTsl, ocyliecTeAsoLLME
noA6op cBeToBOro O6OPYAOBaHMs, M MPOEKTUPOBLUMKM OCBELLEHWUS MOTYT
NMPOBEPUTb, SBASIIOTCS AW 3HAYEHMsl, YKa3blBAEMblE MPOU3BOAUTEASIMU, AOCTO-
BEPHbIMU U TOYHbIMM?

Mpeskae Bcero, cneuuaAmcTam, BbIGUPAIOLLMM MapKy TOBapa, U pa3paboTum-
KaM MPOEKTOB OCBELLEHUSI CAEAYET WMCKaTb MPOU3BOAMTEASl C XOPOLLEN perty-
Taumen, a TakxKe ybeAUTbCsl, YTO OH MPEAOCTaBASIET MOAHbIM Habop ornybAu-
KOBAaHHbIX TEXHWUYECKUX XAPAKTEPUCTUK, GOTOMETPUYECKMX AAHHBIX U APY-
rylo TexHuueckyto uHpopmaumio. OAHaKO, CAEAYET MOMHWUTb O TOM, YTO crie-
LIMAAUCTbI MO OCBELLEHUIO He MOTYT MPOCTO 3arpoCUTb Y MPOU3BOAUTEAS CBeE-
TOAMOAHBIX CBETOBbIX NMPUGOPOB AaHHble Mo cTaHAapTy LM-80. Kak 6bino
YKasaHo Bbille, AaHHbIMM Mo cTaHAapTy LM-80 o6sa3aHbl 0bAapaTb TOAbKO
NMPOU3BOAUTEAN CBETOAMOAHBIX UCTOYHUKOB CBETA, MPUYEM 3TU AaHHbIE OTHO-
CATCA K BpeMeHU paboTbl, 3HAUMTEABHO MEHbLLEMY, YEM MPUHSATbIE MOPOroBbie
3HAYEHUs CPOKa CAY>KOblI.

OAHaKO, MOAb30BATEAM MOTYT MOBbICUTb CBOE AOBEpUE K LiMdpaM, KOTopbie
YKa3bIBaIOT NPOU3BOAUTEAU CBETOAMOAHBIX CBETOBbIX NMpUGOpPOB, y6eAMBLLIMCL
B TOM, YTO:

*  CBeTOAMOAHbIE UCTOYHUKM CBETA, UCTIOAb3YEMbIE B CBETOTEXHUKE, UCMbITbI-
BaAMCb B COOTBETCTBMM cO cTaHAapTom LM-80.

*  [lpou3BOAUTEAb CBETOAMOAHOTO WMCTOYMHMKA CBETA WMCMOAb3YeT MPaBUAb-
Hblii METOA MPOrHO3MPOBaHMS 3HAYEHMUII COXPAHEHMsI CBETOBOrO MOTOKA
L70 u L50 Ha ocHOBaHWM pe3yAbTaTOB MUCMbITaHMsA No ctaHAapTy LM-80.

* [lpousBOAUTEAb CBETOAMOAHBIX CBETOBbIX MPUOOPOB BLIMOAHSET CBOM
COBCTBEHHbIE U3MEPEHUS TEMMEPATYpPbl P-N-MEPEXOA], TOKA BO3BYXKAEHMUS
W APYTMX BaXKHbIX MapaMeTpoB, U MoAyvaeT 3HaveHus L70 u L50 metopom
3KCTPanoAALMM AaHHbIX LM-80, npeAcTaBAeHHbIX NpOM3BOAUTEAEM CBETO-
AMOAHOTO MCTOYHMKA CBETA.

*  ®doTomeTpuyecKMe AaHHble, YKa3aHHbIE MPOU3BOAUTEAEM CBETOAMOAHBIX
CBETOBbIX NPMBOPOB, OCHOBAaHbI HAa PE3YAbTATAX MCMbITAHUM, BbIMTOAHEHHbBIX
B COOTBETCTBUM CO cTaHAApTOM LM-79 HesaBMCcHMMOM UcnbITaTeAbHOM Aabo-
paTtopue, cBsizaHHOM ¢ HauMoHaAbHbIM MHCTUTYTOM CTaHAQPTOB U TEXHO-
aoruit (NIST).

BeA)’LI.LMe NMPpOU3BOAUTEAU CBETOAMOAHOM CBETOTEXHUKMU p33pa6aTbIBaIOT
NMPOAYKLMUIO C rapaHTmeﬁ BbICOKOM HAaAEXHOCTU U AOATOBEYHOCTMW. XoTs cee-
TOBbIE I'IPl460pr BCE >X€ MHOrAa BbIXOAAT U3 CTPOA, NMPaBUAbHO CKOHCTpPYU-
pOBaHHOE CBETOAUOAHOE oGoponaaHme MOXXET HaAEXHO PaGOTaTb B Te4ye-
HWE MHOIMUX TbIiCAY HAaCOB AO Te€X MNOp, NMOKa HaXoAsAlMnecAa BHYTPU HeEro
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CBETOAMOAHbIE MCTOYHMKM CBETa HE AOCTMIHYT KOHLA CBOETO MOAE3HOro
CpOKa CAY»06bl.

BkAtoyeHue v nuTaHme
CBETOAMOAHbBIX CBETOBbIX NpUH6OpOB

MoHMMaHKe Toro, KaK OCYLLLECTBASIETCS MUTAHWE U YTIPAaBAEHUE CBETOAMOA-
HbIMM CUCTEMaMM OCBELLLEHMUS, MOXET MOMOYb MOAYYUTb OTBETHI HAa CAEAYlO-
LLie BOMPOChI:

*  HackoAbKO A€rko ycTaHOBUTb CBETOAMOAHYIO CBETOTEXHUKY!

*  MOXHO AU peryAMpoBaTb CBETOBOM MOTOK NPUOOPa, U €CAM A2, TO Kak?

*  TpebyioTcs AM AASl CBETOBOTO NpUBOpPa AOMOAHUTEAbHbIE UCTOYHUKM MKUTa-
HUS, U €CAU AQ, TO CKOABKO!?

*  TpebyeTcs AU AAS CBETOBOTO NMpUOOpPa OTAEAbHBIN KOHTPOAAEp!

*  Kakue KOHTPOAAEPbI MMEIOTCS B MPOAAKE M HACKOABKO CAOXKHBIM SIBASIETCS
ynpaBAaeHue umu?

*  MoXKeT AU KOHKPETHbIN CBETOAMOAHBIN CBETOBOM MPUOBOP MCMOAb30BATLCS
AASl MOAEPHU3ALLMK YK YCTAaHOBAEHHOM CUCTEMbI OCBeLl,eHus?

CeeTOAMOAHbBIE ApPaliBepbI

ToK CBETOAMOAQ YBEAMUMBAETCS CUAbHEE, YEM MOAABAEMOE Ha Hero Harps-
»keHune. CAeAOBaTEAbHO, AaXKe HEGOABLLME M3MEHEHUS HAMPSXKEHWUs MOTYT Mpu-
BECTU K 60AbLIJMM U3MEHEHUAM TOKa, YTO MOXET I'IpMBeCTM K BbIXOA)’ CBETOAU-
0A2a U3 cTposi. YTo6bl MOAKAIOUUTL CBETOAMOAHBIN CBETOBOM MpUBOP K UCTOU-
HMK)’ Hal'lpﬂ)KeHMﬂ, TaKOMy KaK 3AeKTpOC€Tb UAU 6aTape;|, U He I'IOBPeAVITb I'IPM
3TOM CBETOAMOAHbBIE UCTOUYHUKU CBETA, HEOBXOAMMO KOHTPOAMPOBaTb MOTpe-
6AsleMyIO MOLLHOCTb TaKMM 06pa3oMm, YToObl CBETOAMOABI MOTAM Ge3omnacHo ee
UCMOAb30BaTb. 3T)’ ¢)’HKLI,MIO BbIMOAHAET CBETOAUOAHbDbIE Apaﬁsepbl.

CBeTOAMOAHBIN ApaliBEp — 3TO 3AEKTPOHHOE YCTPOMCTBO, KOTOpPOE rpe-
Bpau.l.aeT UCTOYHUK Hal‘lpﬂ)KeHMFl B UCTOYHUK TOKa, KOTOprlji I'IOAAeP)KMBaeT
TOK Ha NMOCTOAHHOM ypoaHe, HeCMOTpﬂ Ha U3MeHeHUNa BXOAHOIro Hal'lpﬂ)KeHMﬂ.
CBeTOAMOAHBIN ApalBep 3alLMLLAET CBETOAMOAbI OT OObIYHbIX KOAebGaHWi
Hal‘lpﬂ)KeHMFl,a TaK>Xe OoT nepeHanpﬂ)KeHm?i N CKa4YKOB Hal'lpil)KeHMﬂ.

CBeTOAMOAHbIe CBETUABHUKHU, B KOTOprX MCI'IOAb3)’IOTCH CBETOAUOAHDIE
Apal‘;iBepbl, MOAKAKOHAKOTCA K MCTO‘-IHMK)’ MUTAHUA TaK XKe I'IpOCTO, Kak “ Tpa-
AVLMOHHbBIE CBETUABHUKU. Bce GoAbLLEe KOAMHECTBO BCTPOEHHBIX APaiBEpOB
AN CBETOAUOAHBIX CBETUABHUKOB 6erro CBEeTa MO3BOAAIOT peryAMpoaa‘rb
CBETOBOW MOTOK.
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BapMaHTbI MUTAHNA CBETOAMNOAHDBIX CBETOBbIX I'IPM6OPOB

Cnocob nutaHus CBETOAUNOAHDbIX CBETOBbIX I'Ipl46OPOB BbI6MPaeTCﬂ AAA
KaXkAOM KOHKPeTHOﬁ obAacTu NMPpUMEHEHUSA, UCXOAA U3 UX SKCMAYyaTaUUOHHbIX
XapaKTepUCTUK, )’AO6CTBa UCMNOAb30OBaHNA U CTOUMOCTMU. C)’IJ.I,eCTB)’eT Tpu Bapu-
aHTa 3AEKTPONUTaHUA:

M HuzkoBoAbTHas nuTakouLlaa CeTb
M BCTPOQHHbII;i UCTOYHUK NUTAHUA
M MHTeFPMpOBaHHbII;i UCTOYHUK NMUTAHUA.

HwuzkoBoAbmHaa numarowias cemso

H13KoBOAbTHbBIE CBETOAMOAHbIE CBETOBbIE NMPUGOPBI TPEOYIOT COOTBETCTBY-
IOLLUX UCTOYHWUKOB MUTAHUS MAM TPaHCPOPMATOPOB, Npeobpasytolmx ceTeBoe
Harpsi>keHue B HU3KOE, U CMeLMaAbHON KabeAbHON pa3BOAKU. HU3KOBOALTHBIN
MUCTOYHMK MUTAHUSA BBITASIAUT KaK KKUPMUYMK» Ha KabeAe MUTaHUs, MOXOXKUIA
Ha UCTOYHMK MUTAHUA AASl HOYTOYKA U OBbIYHO BbIAAET MOCTOSHHBIN TOK.

HuskoBoOAbTHbIE CUCTEMBI uUMeloT
AOBOAbHO HM3KMI KA, Tak Kak B npouecce
npeobpasoBaHMs CETEBOrO HaMps>KeHUs B
HU3KOe MPOUCXOAUT MOTEPS SAEKTPO3Hep-
MK BO BpeMsi npeobpasoBaHus, GPUABTPALIUM

M cTabuamsaumm Toka. OAHAKO AASl HEKO-
TOpbIX OOAacTell MPUMEHEHUS HU3KOBOAbT-
Hble CUCTEMbI SIBASIOTCS MPEAMOYTUTEAb-
HbIMU. B rM6KMX, MOBUABHBIX MPUMEHEHUAX U
B MHAYCTPUM PasBAEYEHMIA LUMPOKO MCMOAb-
3YIOT HWU3KOBOAbTHblE OCBETUTEAbHble MpU-
6Opbl, YaCTO COBMELLAEMblE C TEaTPaAbHbIMM
YCTPOMCTBAaMMU AASl YTIPAaBA€HWUsl CBETOM U 3BY-
KoM. HusKoBOAbTHble cBeTOBble MNpUGOPSI
MHOTAQ BbIGUPAIOT MO 3CTETUYECKUM coobpa-
YKEHUAM, Harpumep, Npy OpOPMAEHUM CLIEHBI,
KOTA2 HEAOMYCTUMO MCMOAb30BaTh KabeAu. B aTom cAyvae oH MoxeT 3anuTbi-
BaTbCsl OT GaTapem, a AA YNPaBAEHWUS MM MOTYT MCMOAL30BaTbCS GeCrpoBOA-
Hble PAAMOKOHTPOAAEPbI.

TunuuHaa cxema MOAKAIOYEHUS| HU3KOBOAbTHBIX CBETOBbIX Mpubopos —
«3BE3A2», KOTAA KaXKAbI NPUGOP MAM rpyrna MpubopoB MOAKAIOHAETCS Hanpsi-
MYIO K HW3KOBOABTHOMY WMCTOYHMKY MUTaHUSI C MOMOLLBIO OAHOMO CMAOBOTO
KabeAsi, 4acTO C MOMOLLbIO CMELMAABHOrO KabeAsi AASl KOHKPETHOM MOAEAM.
BxoA MCTOYHMKa MUTaHUS MOAKAOYaeTcs K 3AekTpoceTu. KoauuecTso cse-
TOBbIX MPUBOPOB, MOAKAIOHAEMBIX K OAHOMY MCTOYHUKY MUTAHWS, OrPaHUum-
BAETCA TaKUMU HaKTOPaMM, Kak NoTpebAsieMasi MOLLLHOCTb, PACCTOSIHUE MEXAY
CBETOBbLIMU MPUBOPaMU U UCTOYHWUKOM MUTAHUS, @ TAKXKE KOAUHECTBOM BbIXO-
AOB UCTOYHMUKA MUTAHUA.
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Tunu4yHas HU3KOBOABMHAS CUCMEMA BKAIOYdem B Ce6s1 0gUH UAU HECKOABKO MCMOYHUKOB
nuUManus, Komopeie 06ecneynBarm NMMax1e u ynpasAeHue gasi 0gHOro MAM HECKOAbKMX
cBemoBbix npubopos. Ha pucyHke kaxgbii ucmoyuuk numanus PDS-150e o6ecneunsaem
pabomy mpex ceemosbix npubopos ColorBlast 12.

ColorBlast 12 — 3TO HM3KOBOABTHBIN

CBETOAMOAHBIA  MPOXEKTOp  3aAMBato-
LLero cpeTa M3MEHSIeMOro LiBeTa Mpous-
BoacTBa komnaHuu Philips Color Kinetics,

KOTOPbIl’I YaCTO MUCMOAb3YyeTCA AAA TMOA-

CBETKUM CTeéH BO BpemMA CLeHUYEeCKUX
_ . I'IPeACTaBAeHMﬁ. OT 0AHOroO MCTOYHMKA
ColorBlaze®, MoLLHbIN NOAHOLIBEMHBIN
AMHENHbIA CBEMOGUOGHbIN NPOXKEKMOP
npouzsogcmsa komnanuu Philips Color
Kinetics, npegHasHayeHHbIN gas me-
ampAAbHOro M CLLEHUYECKOro 0CBeLLe-
HUS, OH UMEem BCMPOEHHbIN
MCMOYHUK NUMAHMA M CHABKeH gam-

MUTaHWUS MOXKET 3anMTbIBaTbCS AO Tpex
CBETOBbIX MPUGOPOB, KaXKAbIA U3 KOTO-
PbIX MOXET HAXOAMTbCS Ha PacCTOSHMM
Ao 60 ¢yToe (20 M) OT UCTOYHMKA NUTa-
Hus. AAsi cuCTeM OCBelleHUs, B KOTO-

YUKamm memnepamypel u 0XAAXKga-
towmmmn seHmuasmopamu. ColorBlaze
NogKAKYaemcs K 3Aekmpocemu c no-
MOLLbIO CMAHGapmMHOro CMA0BOro Ka-
6eAs, omseyaiowero mpeb6oBaHMaMm
MesxkgyHapogHo# snekmpomexHuye-
ckou kKomuccun (MIK).

PbIX UCMOAb3YeTCs MHOTO CBETOBbIX MpM-
GOpOB, UCMOAb3YETCS HECKOABKO MCTOMY-
HWUKOB MWUTaHMUS, KOTOpble YCTaHaBAWBa-
IOTCS B 3aBUCMMOCTM OT PaCMOAONKEHMS
CBETUABHUKOB M MOAKAIOHAIOTCA K JAEK-
TpoOCeTH.

BcmpoeHHbIi ucmoyHuk numanus

an UCMOAb30OBAHNUN BCTPOEHHOrNo WUCTOYHUKA TMUTAHUA PpeaAUusyeTcsa
TaKasa e o6u1,a;| CcXeMa, KaK U B HU3KOBOAbTHbIX CUCTEMAX MUTAHUA, HO C
PAAOM TMpENMYLLLECTB. BHelwHMEe MCTOYHMKM MUTAHUS 3aMEHAIOTCA CTaH-
AAPTHbIMU MMMNYAbCHbIMU UCTOYHUKAMU MUTAHUA, BCTPOEHHbIMU HEMOCPEA-
CTBEHHO B CBETUAbHUKU, YTO MO3BOAAET HAMPAMYIO MOAKAKOYATb UX K SAEK-
TpoceTu. OTO NO3BOASIET CHU3UTH 3aTpaTbl Ha MOHTaX, OAHAKO, HaAU-

yne AOMNOAHUTEAbHbLIX KOMMOHEHTOB BHYTPU CBETUAbHUKA MOXKET NpuBeCTU
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K YBEAMYEHUIO €rO Pa3MEPOB U K YXYALLIEHUIO
TEMAOBOIO peXxXuMma.

ColorBlaze® rnpousBoAcTBa  KOMMaHUM
Philips Color Kinetics — 3To MoLHbIM cBe-
TOAMOAHBIN  CBETMABHMK, MPeAHa3HaYeHHbIN
AASl TEaTPaAbHOTO OCBELLEHUS, CHaBYKEHHbIN
BCTPOEHHbBIM UCTOYHUKOM MUTaHUS U YCTPOM-

CTBAMU KOHTPOAA TeMMNepaTypbl, TAKUMN KaK TEPMOAATUMKU U OXAaXKAarollne

BEHTUAATOPLI. ColorBlaze aerko MOAKAIOHYAE€TCA K 3AEKTPOCETU C MOMOLLbIO

CTaHAAPTHOTO CMAOBOTO Kabeasi, oTBevatolero TpebosaHmnam MIK.

MumerpupoBaHHbIN MCMOYHUK NMMAHUS

MHTerPaLIMﬂ UCTOYHUKA NMUTAHUA ABAAETCA NPUHLIMMNAABHO APYrMM MeTO-

AOM obecrneyeHus SAEKTPOMUTaHWA. MIHTErpuMpOBaHHbIA UCTOYHMK MUTAHWUS

BHEAPAETCA HENOCPEACTBEHHO B CXE€MYy CBETMAbHUKA AAA CO3AAHUA 3¢¢eK-

TMBHOTO CMAOBOTO KacCKaaa, obbeauHsowero B cebe npeo6pa3OBaHl4e ceTe-

BOro Harps»xeHua un cTabuamsaumio Toka ceetoamoaa. C noMoLbio BBEAEHMS

100/240 B
nepemMeHHOro
ToKa

Cuaosoit

KabeAb Koppextop McToummk

ko3ddu-  nuTaHua

uMeHTa Huzxosf.mmum CBeTOA:'iOAHhIFi
MOLLHOCTH CUAOBOIA KaBeAb Apaiisep
-2% -6% -10% -10% -10%

HuzkoBoAbTHasA nuTaowas ceTb

100/240 B
nepemMeHHOro
ToKa

Cunosoit

KaGens Anantep KoppexTop CBETOAMOAHBIN
ynpaBAeHus KoapduumenTa Apaiisep
MOLLHOCTH Powercore
o, o, ) o,
-2% 2% 6% -10% 80%

UHTerpupoBaHHbIi UCTOYHUK NUTAHUA AAA CBETUAbHUKA
c usmeHeHunem ueta (Powercore)

100/240 B
nepemMeHHoro
ToKa

Cunosoit

(e KoppekTop Kos¢pdpuumenTa

MOLUHOCTM W CBETOANOAHbI
Apaiisep

-2% -8% 90%

MHTerPMpOBaHHbIﬁ UCTOYHUK NUTAHUA AAA CBETUAbHUKA
6eaoro cBeta (Powercore)

62%

3a cyem 06beguHEHUS MOGYAeH NUMAHUA U KoppeKLmun KodgduLmenma MolHocmm

€O CBEMOgMOgHbIMU gpariBepamn HENOCPegCmBEHHO B CXeMe CBEMOgMOgHbIX
CBEMUAbHMKOB cucmema numauus Powercore ycmpaHsem yacmb nomepo,
NPpUCYMCmMBYIOLLMX NPU MCNOAb30BAHUM HU3KOBOABMHOM NuMaloLLes cemu.
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€AMHOTO CMAOBOTO KacKaAa BHYTPb CBETOAMOAHOIO CBETMAbHUKA MOXKHO

136exaTh 3HAUMTEALHbBIX MOTEPb SAEKTPOSHEPrUM, KOTOPbIE UMEIOTCS B HU3KO-

BOABTHbIX CXEMaX C HECKOABKMMMU CUMAOBBIMU KaCKaAaMMU.

B 3TOM cAy4ae MOAb30BaTEAM MOTYT MOAYYUTb MHOTO MPEUMYLLLECTB, BKAIO-
valoWwux B cebs yBeAuMueHMe 3HEproapPeKTUBHOCTU CUCTEMbI, CHUXKEHME
3aTpaT Ha YCTaHOBKY, SKCMAyaTaL Mo U 06CAyKMBaHMe.

Powercore, uHTerpupoBaHHas cucTema MUTaHUS C MUKPOMPOLLECCOPHbIM
ynpaBAeHueM, 3anaTeHToBaHHas KomnaHuei Philips Color Kinetics, ncnoabsy-
€TCs BO MHOTUX CBETOAMOAHbIX CBETUABHMKAX C MPSAMbIM MUTAaHUEM OT CETH,
BbIMYCKAaeMbIX 3TOM KoMMaHueit. TexHoAorusi Powercore siBasieTcs coBpemeH-
HOM, MOAHOCTbIO WHTErpPUPOBAHHOM CUCTEMOM MUTAHUS AAS CBETOAMOAHBIX
CBETUABHUKOB:

* Powercore nossoasieT nsbexarb ot 18 Ao 30% noTepb MOLLHOCTH, CBSA3aH-
HbIX C MCMOAb30BaHMEM BHELLHUX UCTOYHMKOB MUTaHUA U KabeAeit.

* Powercore npeaycMaTpuBaeT HaAMYME B KaXKAOM CBETUAbHUKE CUCTEMBI
aKTMBHOM KOPPEeKLMU KO3PPULIMEHTA MOLLHOCTH, YTO MO3BOASIET CHU3UTH
3KCMAYaTaLMOHHbIE 3aTpaThl U 06ECMeYUTb MaKCUMaAbHYIO 3pPEKTUBHOCTD
aKcnAyaTaumu. KoappuumeHT MOLLHOCTU CBETOBLIX NMPUGOPOB, B KOTOPbIX
ucnoabsyetcs Powercore, o6bi4HO Bbiwe 0,995, 4To oueHb 6AM3KO K MAe-
AAbHOMY KO3 dULIMEHTY MOLLHOCTH, paBHoMy |,000.

* Powercore obecrieunBaeT cBeTOBOMY MpUGOPY YHUBEPCAAbHOE Harpsixe-
Hue nutaHus. CBETUABHUKM C TexHoAorMel Powercore mMoryT nuTatbes ot
nepeMeHHOro HarnpsixeHus B ananasoHe 100-240 B, Tak Kak 3TOT MCTOYHMK
MUTaHWUSA MOXET HAAEXKHO U 3pPeKTUBHO 0becrneunTb MOLLHOCTb, HeOb6Xo-
AUMYIO AASl pPaBOTbI CBETOAMOAOB.

* 3a cyeT cBeAEHMS K MUHUMYMYy HEOBGXOAMMOrO KOAWMYECTBA MUCTOYHMKOB
nuTaHus Powercore yrnpoLlaeT v yAeLIEBASIET YCTaHOBKY 1 OBCAyKMBaHMe
CBETOAMOAHBIX CBETOBbIX MPUGOPOB.

VYnpaBAeHMe cBETOANMOAHBIMU
cBeTOBbIMM Npubopamu

TepMuH «ynpasaeHmne» BKAOYaeT B cebs LieAblt HABOp MeTOAOB, MPOTOKO-
AOB U YCTPOMCTB AASl SKCMAYaTaLLlMM CBETOAMOAHDBIX CBETOBbIX Npubopos. Mpo-
CTEMLIMMM BUAAMMU YMPABAEHUS SBASIIOTCS BKAOYEHUE/BBIKAIOYEHUE U PEeryAu-
pOBaHWe CBETOBOro MOTOKa. AAS MHOTMX OAHOLIBETHbIX U GUKCUPOBAHHBIX
CBETOAMOAHBIX CBETUAbHUKOB GEAOro cBeTa 3TO €AMHCTBEHHO MpUMEHUMbIe
crnocobbl yrpaBAeHUs.

YnpaBAeHMe MOAHOLIBETHbIMU M HaCTPaMBaEMbIMU GEAbIMM CBETOAMOAHBIMU
CBETOBbIMMU NpUBOPaMK MO3BOASIET MOAYHUTb pasAnyHbie RGB LBeTa, oTperyau-
poBaTb LIBETOBYIO TEMMEPATYpy, @ TaKXKe CO3AaTb MPOCTble PUCYHKU C U3MEHS-
IOLLMMUCS LBETaMM, CAOXHbBIE CBETOBbIE LIOY (AOCTYTMHbIE KaK MPOCTbIM MOAb-
30BaTeAsIM, TaK U NMPOPeCcCUOHAABHBIM PEXUCCEPAM-MOCTAHOBLLMKAM) M Adxe
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KpynHoMacLiTabHble BUAEOIKPaHbl. AMHAMUYECKME CBETOAMOAHbIE CBETOBblE
npn6opbl 0B6bIYHO YNPaBASIOTCA C MOMOLLbIO CUFHAAOB, MOCTYMAIOLLMX U3 Crie-
LIMaAbHO Pa3paboTaHHbIX AASl 3TOFO KOHTPOAAEPOB C MUCMOAb3OBaHMEM KOMMY-
HUKAUMOHHBIX NPOMOKOAOB, MPeAHa3HaYeHHbIX AAS YMPaBAEHUS WMCTOYHMKAMM
cBeTa. KOMMYHMKaLMOHHBIN MPOTOKOA — 3TO CTaHAAPTHBIM HA6OP MpaBMA AAS
repeAayy CUrHaAOB U MHGOPMALIMM MO KaHaAy CBSI3U.

VnpaBaeHue no craHpaapty DMX

Mo Mmepe pa3BUTUS CBETOTEXHUYECKOW MPOMbILIAGHHOCTU Pa3BUBAAMCH
TaKXK€ M KOMMYHWKALMOHHbIE MPOTOKOAbL. Hanboaee mnomyAspHbiM ¢opma-
TOM YMpPaBAE€HUSI CBETUAbHMKAMM C M3MeHeHWeM LBeTa sBaseTcs DMXS512-A,
nAmn cokpateHHo npocto DMX. OH 6bIA paspaboTaH B 1986 roay MpoekTHom
Komuccuent MHctutyTa TeatpaabHbix TexHoaoruin CLUA (USITT) aasa ynpasae-
HUS TeaTpaAbHbIM U cLeHUYeckuMm ocseleHnem. DMX ucnoabsyetcs B 60Ab-
LUIMHCTBE TeaTPaAbHbIX MyAbTOB YMPaBAEHMsI OCBELLEHWEM, HO 3TU MyAbTbI
OObIYHO CAWLLKOM TFPOMO3AKM, CAOXKHbI, CMELIMAAUBMPOBaHbI U AOPOTU AAS
o6Lwmx obaacTelt NpuMeHeHuit. [oaToMy HeKOTOpble MPOU3BOAUTEAN AMHAMM-
YECKUX CBETOAMOAHBIX CBETUABHUKOB pa3pabaTbiBaloT U BbIMyCKalOT CBOU CO6-
cTBeHHble DMX-KOHTpOAAEpbI.

OHu  sBAslOTC  GOAee  KOMMAKT-
HbIMM, YEM TeaTpaAbHble MyAbTbl yrpaBAe-
HUS OCBELLEHMEM, U 3a4acTyio obaaaatloT
CMELMaAbHBIMU  GYHKLIMAMM, TaKUMM Kak [
3aMpOrpaMMMpOBaHHbIE  MOCAEAOBATEAb- | -
HOCTM AASl CBETOBbIX LIOY WM BCTPOEH- - ﬁf’
Hble cBeTOBble 3$deKTbl, paspaboTaHHble l;ﬁ,—"'—-
AASl TOTO, YTOGbI YNPOCTUTL M aBTOMATH-
3MpOBaTb YNpaBAEHWE CBETOM OObIYHbIMM
MOAb30BATEASMM.

DMX-koHTpoAAepbI B3aMMOAEM-
CTBYIOT CO CBETOAMOAHBIMU CBETUAbHMU-
KamMu ¢ nomotpto appecos DMX. Kax-
AOMY UCMOAb3yeMOMY B CUCTEME OCBelLLe-
HUS| CBETUABHMKY HasHA4aeTCs aApec, UAKU
rpynna apApecoB. DTU aApeca MO3BOASIOT KOHTPOAAEPY BbIAEGASITb OTAEAbHblE
CBETUAbHMKM B CMCTEME M MOCbIAATD UM MHAMUBMAYAAbHbIE CUTHAABI AASl TOTO,
YTOBbI KAXKABIN M3 HUX U3AYYAA HYXKHbIN CBET.

OAHO3HauyHas aapecaums U yrnpaBAEHME CBETOAMOAHBIMU CBETMAbHMKAMM
M3MEHSIEMOrO LiBETa MO3BOASIOT OAHOBPEMEHHO MOAyYaTb CBET WU3MEHSIEMOro
LiBETA U APKOCTU AASl PasHbIX CBETMAbHMKOB. Takoe yrpaBAeHue obecrieunsaeTt
BO3MOXHOCTb MOAYHYUTb GECKOHEYHOE KOAMYECTBO AMHAMUYeckux 3dekToB
M UX KOMOMHALIMIA, OT LiBETOB, MEPEXOASALLMX M3 OAHOFO B APYrOil, AO CAOX-
HbIX CBETOBbIX LLIOY, UIMUTUPYIOLLIUX MPUPOAHbBIE SIBAEHUS MAM OTOOPaXKatoLLMX
abcTpaKTHblE KapTUHBI.
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BOABLUMHCTBO CBETOAMOAHBIX CBETUALHUKOB MMEIOT TPU KaHaAa, Mo OAHOMY
AASl KQXKAOTO LIBETA, MCMOAb3yeMOro B mpubope — O6bIMHO KpacHOro, 3eAe-
Horo u cuHero. COOTBETCTBEHHO, KaXKABIA CBETUABHMK MOAYHAET OT KOHTPOA-
AEPa TPU OTAEAbHbIX KaHaAa AaHHbIX DMX, 0AMH M3 KOTOPBIX MCMOAb3yeTCs
AASl KPAaCHbIX CBETOAMOAOB, BTOPOM AASl 3€AEHbBIX, @ TPETUI AASl CUHMX. [epBbiit
CBETUAbHUK YCTAaHOBKM MOXKET BbITb 3arporpaMMMpOBaH Ha MOAYHEHME AAHHbIX
DMX no aapecam |, 2, u 3; BTopoit — Ha NoAydeHue aaHHbix DMX no appecam
4,5,1 6; n 1. A. Mpotokon DMX noaaepxueaet ao 512 DMX-aapecos. OaHa
cuctema DMX moxeT BKAtouaTh B cebsi Makcumym |70 opHO3HauHO aapecye-
MbIX TPeXKaHaAbHbIX cBeTOBbIX Mpubopos (512 aeareHHoe Ha 3 = |70 natoc Aga
HeMCroAb3yeMbiX KaHaaa). CUCTeMa OCBELLLEHUS MOXKET BKAKOYATh B cebsi OAHY
MAM HecKoAabko cuctem DMX.

iPlayer® 3 npoussoactea komnanuu Philips Color Kinetics sBasieTcs kom-
MaKTHbIM, HO MPU 3TOM MOLLHbIM DMX KOHTPOAAEPOM AASt MOAHOLIBETHBIX CBe-
TOAMOAHBIX CBETUAbHMKOB. Kak 1 MHorne apyrne DMX koHTpoaaepbl, iPlayer
MO3BOASIET COXPaHATb MHOTOUYUCAEHHbIE BApUAHTbI CBETOBbIX LLOY BO BHYTPEH-
Hel MaMsTU KOHTPOAAepa (MO aHAAOTUM C COXPaHeHMeM aAOB Ha KOMMbiO-
Tepe). MiMeeTcs BO3MOXHOCTbL BbIGMPaTh, 3amycKaTb, OCTaHaBAMBATb, M COXPa-
HSTb B MaMsATU OTAEAbHbIE BAPUAHTbI CBETOBLIX LLOY, 2 TaKXKe YNpaBAsTb pabo-
TON MOAKAIOYEHHbIX CBETMABHWMKOB C MOMOLLBIO PACMOAOXKeEHHbIX Ha iPlayer
3 KHOMOK YMPaBAEHWUS| MAM MOAKAIOHMAEMOM BHELUHEN KAABMATYpbl, CrieLu-
aAbHO paspaboTaHHol aas iPlayer 3. Momumo 10 HacTpauBaeMbIx CBETOBbIX
3¢ peKTOB, BKAIOUatoLMX B cebs Gerywine orHu, MepLaHue, BCMbIWKU U LiBe-
ToBble nepexoAbl, iPlayer noctasasieTcs ¢ komnbloTepHoi nporpammoit Color-
Play® 3 AAs cozaaHus cBeToBbIX LIOY, KOTOpasi paboTaeT Ha AO6OM KOMMbIO-
Tepe c onepauuoHHoi cuctemor Macintosh nan Windows.

VnpaBAeHue no cetu Ethernet

Tak Kak CBETOAMOAHbIE CBETOBble MpU-
60pbl MO cBOEH MPUPOAE ABASIOTCA LiMdpo-
BbIMWU YCTPOMCTBaMM, yrpaBAeHue paboToit
CMCTEM OCBELLLEHUS] MOXET BbINOAHATbLCA
¢ nomouibto cetn Ethernet. Cuctembl Ha
6aze Ethernet He uUMeloT Takux orpaHuue-
HUIt MO aApecauMu, Kak cucTeMbl Ha Gase
DMX, nosToMy OHK sBASIOTCA MpeANOYTH-
TEAbHbIMU AASl GOA€e KPYTHbIX YCTaHOBOK.
Ynpasaenne no cetu Ethernet Tpebyetcs
AASl KPYMHOMACLITaBbHbIX BMAEOYCTAHOBOK,
B KOTOPbIX AOAXHbI OGecreunBaTbcs aape-
cauus M ynpaBAeHue paboToit GOAbLLIOrO
KOAMYECTBA CBETOAMOAOB, YACAO KOTOPbIX MOXET U3MEPSATbCS ThICAYAMMU UAU
AECATKaMM ThicsY.
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CBeToAMOAHbBIE MPUGOPbI MPSMOro HaBAOAEHMS, pa3paboTaHHble CreLm-
aAbHO AASl BOCTMPOM3BEAEHMS BUAEO, MHOTAA BKAIOYAIOT B cebsi MHOXeCTBO
MHAMBUAYAAbHO YMPaBASIeMbIX CErMeHTOB MAM 3AemeHTOB. Hanpumep, iColor
Flex SLX npoussoacTea komnanuu Philips Color Kinetics npeacTtaBasieT coboit
MOAOCKY, COCTOSLLYIO 13 50 MHAMBMAYAABHO YMPaBASiEMbIX MOAHOLIBETHbIX CBe-
TOAMOAHBIX 3AeMeHTOB. KpynHoMacluTabHble BUAEOYCTAHOBKM MOTYT ObiTb
cobpaHbl 13 6oAbLoro Koanvectsa noaocok iColor Flex SLX, cMoHTHpOBaH-
HbIX Ha AByXMEPHOM MAM TPEXMEPHOW MOBEPXHOCTMU.

B ToproBom komraekce CTaAMOH LIEHTP, PacrioAoeHHOM B TI. BeHa,
ABcTpus, ucnoabsyetcs 37 620 nHAMBMAYaAbHO aspecyeMbix saemeHTOB iColor
Flex SLX aAs BOCnpousBeAeHMS pPeKAaMbl, BUAEO U AMHAMUYECKUX MOAHO-
LIBETHbIX MPEACTaBAEHUIA Ha U3OTHYTOM ¢acase TOProBoro Kommnaekca. Heko-
TOpble KOHTPOAAEPbI, MOAKAIOUaeMble K ceTh Ethernet, Takue Kak, Hampumep,
Video System Manager Pro npouseoactBa komnanum Philips Color Kinetics,
MOTyT aApecoBaTb M yrnpaBasTb pabotoit Ao 250 000 oTAeAbHbIX CBETOAMOA-
HbIX SAEMEHTOB, KaXKAbli 13 KOTOPbIX MMeeT TPU KaHaAa yrNpaBAEHMSL.
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Apyrue BapuaHTbl ynipaBAeHUs

DMX512 u Ethernet — 3To ABa HanboAee pacnpoCTpaHEHHbIX KOMMYHMKa-
LIMOHHBIX MPOTOKOAQ, UCMOAB3YEMbIX AASl YTIPaBAEHUS PabOTOM CBETOAMOAHDIX
CUCTEM OCBELLLEHMS, HO TaK>Ke UCMOAB3YIOTCSA U APyTr1e BapuaHTbI:

* B Espone Bmecto DMX wmpoko wucnoabsyetcs npoTokoA cessu Digital
Addressable Lighting Interface (DALI).

* HekoTopble KOMMaHMM pa3paboTaAu CBOM COBGCTBEHHbIE, 3alLMULLEHHbIE
MaTeHTamu, MPOTOKOAbl cBsian Ha 6ase Ethernet, Hanpumep KIiNET aas
cuctem ocseleHus Philips Color Kinetics.
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*  ACN u Streaming ACN — 3To cTaHAapTHbIe METOABI MEepPeAaun AaHHbIX, pas-
paboTaHHble Entertainment Services & Technology Association (ESTA) aas
nepeaaun aaHHbix DMX uepes cetb Ethernet. Streaming ACN — 3To Hapa-
LMBAEMbIA METOA MepeAaiu AAHHBIX AAS GOABLIOTO KOAMYECTBa CUCTEM
DMX.

M 3To AMIIb HEKOTOpble M3 BO3MOXHbIX BapuaHTOB. Kak 3To yacTo cAyva-
€TCs, MPU yBEAMYEHUM KOAMYECTBA BapMAaHTOB BO3HMKAEeT npobAema, cBsizaHHas
C COBMeCTUMOCTbIO. MIHOrAQ MOXHO WMCMOAb30BaTh NMpeobpa3oBaTeAn AASl MOA-
KAIOYEHUS CBETMAbHMKA, PACCHUTAHHOTO Ha OAMH KOMMYHMKALMOHHBIN NMpOTO-
KOA, K KOHTPOAAepy, paboTatoleMy C ApPYrMM MpoTokoAoM. CocTae cucTeMbl
MOXeT ObICTPO YCAOXKHMUTbCS, MO3TOMY Ayulle BCErO WMCMOAb30BaTb KOMMO-
HeHTbI, pa3paboTaHHble AASl COBMECTHOTO MCTMOAb3OBaHMS.

PeryaupoBaHue cBeTOBOro noToKa CBETOAMOAHBIX
cBeTOBbIX Npnbopos

CBeTOBOI MOTOK  CBETOAMOAHbBIX
NpuOOPOB  MOXET  PeryAMpoBaTbCs
AByMsi pasHbiMM criocobamu B 3aBUCH-
MOCTM OT UX TUMA U BO3MOXHOCTEMN.

* CBeTOAMOAHbIE CBETUABHUKM U3Me- ‘
Haemoro uBeta M 6eAoro ceerta c E m- -
HacTpaMBaemMoOM LIBETOBOM TeMmme- =1

paTypoit MOryT AMMMMPOBATbCA C

nomotpio DMX nAn Apyrux MHTep-

Pacmyuwee yncao oceemumeAbHbix npu-
6opoB 6eAoro ceema co BCMpoeHHbIMM
gparisepamu, UMelLLUMU PYHKLMIO gUM-
MWPOBAHUSA, BKAIOYAEM AUHElHbIe CBe-
MUABHUKM JAS CBEMOBbIX KAPHU3OB,
TUABHWMKM MOTYT peryaupoBatbcs ¢ maxue kaxk eW Cove MX Powercore
npouzsogcmaa komnanuu Philips Color
Kinetics, 1 MogeAn gas 3ameHbl AamMn Ha-
peryaaTopa (aummepa) obwero KaAusawuus, makue kak Philips MASTER

Ha3Ha4YeHUs. LEDbulb A55.

¢delcoB ynpaBAeHus.

* OaHoUBeTHble M HeHacTpauBae-
Mble 6eAble CBETOAMOAHbIE CBe-

MOMOLbIO COBMECTUMOIO CBETO-

PeryanpoBaHue cBeTOBOro NOTOKa CBETOAMOAHbIX
CBETUAbHUKOB ¢ nomolybio DMX
AU APYTOro yrnpaBAsiioLLLero nHTepdeica

Kak yKasblBaAOCb Bbille, AASl YTIPABA€HWUS CBETMAbHUKAMM C M3MEHSIEMbIM
LiIBETOM OCBELLEHUS] UAM C BO3MOXXHOCTbIO HaCTPOMKM GeAOro cBeTa MOXeT
ncnoabzosatbcs DMX AU Apyroit KOMMYHMKALLMOHHBIM MPOTOKOA, MpeAHa-
3HAYEHHbIN AASl ynpaBAeHMs. /Al0GOI M3 3TUX yNpaBAAIOWMX MHTepdeiicoB
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MOXeT WMCMOAb30BaTbC AASl PEryAMpPOBaHMsI CBETOBOTO MOTOKa CBETMAbHM-
KOB, YMEHbLLas ero OAMHAKOBO BO BCEX KaHaAaX.

Ha npakTuke peryAvpoBaHMe CBETOBOFO MOTOKAa OObIYHO SIBASIETCS CTaH-
AApTHOM $yHKLIMEN KOHTPOAAEPOB, KAABUATYP M APYTUX YCTPOWCTB, CMeLIMaAbHO
Pa3paboTaHHbIX AASl KOHKPETHbIX MOAEAEN CBETOAMOAHBIX CBETMABHUKOB.

iW® Scene Controller u ColorDial™ Pro, ABa npocTbix KOHTpOAAepa
HacTeHHOM ycTaHoBKM npousBoacTBa KommnaHuu Philips Color Kinetics, o6e-
CMeYMBaIOT BO3MOXKHOCTb KHOMOYHOIO YMPaBA€HUs HACTPauMBaEMbIMU GeAbIMU
1 MOAHOLIBETHBIMU CBETOAMOAHBIMM CBETUABHUKAMM COOTBETCTBEHHO.

Per)’AMPOBaHMe CBETOBOIo NOTOKA CBETOAUNOAHDIX
CBETUABHMKOB C NOMOLLLBIO AUMMEPOB o6u.|.ero Ha3Ha4YeHUA

CBeTOBOI1 NMOTOK OAHOLIBETHBIX U HEHACTPaMBAEMbIX GEAbIX CBETOAMOAHDBIX
CBETUABHMKOB CO BCTPOEHHbIMU PEryAMpyeMblMU ApaiiBepamMM MOXKET peryAu-
POBaTbCS C MOMOLLbIO CYLLLECTBYIOLLMX AUMMEPOB 06LL,Eero HasHaueHus. B 6oAb-
LUMHCTBE CBETOAMOAHbIX APAaiBEPOB AASl PETYAUPOBAHMS MOAABAEMOM Ha CBe-
TOAMOAbI MOLLLHOCTU UCMOAB3YeTCsl LUIMPOTHO-UMIYAbCHas MoayAsiums (LUMM).
MoAOBHO AMMMEpaM, UCMOAb3YeMbIM AASl AaMn HakaAauBanus, LLIMM Bkato-
YaeT U BbIKAIOYAET CBETOAMOABI C BbICOKOM HaCTOTOM, YTO yMeHbLUaeT Bpems
HaXOXAEHUS CBETOAMOAA BO BKAIOYEHHOM COCTOSIHUM M obecrieynBaeT yMeHb-
LIEHUE U3AYHAEMOTO MM CBETa (AMMMMPOBaHMeE).

OO6blUHbIE AMMMEPBI AASl AaMM  HaKaAM-

BaHUA pa60'ra10T KaK BbIKAKOYaTEAU, KOTO-
pble BKAIOYAIOT U BbiKAlOHatoT Aamny |20 pas
B ceKkyHAy. «Cpesasy HauaAO KaKAOW BOAHbI
Leading-Edge
NEepemMeHHOro TOKa, OHU pEeryAupyloT BeAn-
YMUHY MOLLLHOCTH, NnoAaBaeMoM Ha Aamny. Takue
NepeKAoYeHUA BbIMOAHAIOTCA C AOCTAaTOYHO
BbICOKOM 4aCTOTOM, NO3TOMY TrAa3 4YeAoBeKa
Trailing-Edge
He 3amevyaeT MUraHus. Takoe AUMMUPOBA-
HWe U3BECTHO KaK YrnpaBAeHUe C omceyko# no
nepegHemy ppoHmy.

BoAbLIMHCTBO CBETOAMOAHDBIX ApaiiBEpPOB

HECOBMECTUMbI C AMMMEPAMM AASl AAMIT HaKa-

AMBAHMA U B LLEAOM C METOAOM OTCEYKU Mo

nepeaHeMy ¢poHTy. [1pu npsMomM moaKAlove-

HWUU CBETOAMOAHDBIX CBETMABHWMKOB K AMMMe-

PaM AASl AAMMN HAaKaAMBAHMUSA MPU HU3KUX YPOBHSX AMMMMUPOBAHUS MOXKeT ObiTb

3aMeTHO MuraHue. Kpome 3Toro, cKayku HanpsixKeHUs MOTyT BbIBECTU CBETOAM-
OAHYIO CUCTEMY OCBeLLLeHUs U3 CTPOS.

MHorue TUNbl CBETOAMOAHDBIX CBETUABHWUKOB, MUTAIOLLUXCS OT UMIYAbCHbBIX

MUCTOYHUKOB MWUTAHUS, Aydlle paboTaloT C 3AEKTPOHHBIMU HU3KOBOAbTHbBIMU
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Avmmepammn  (ELV-Tuna). CeeToaMOAHBIE CBETMAbHUKM, paboTatolimMe € Mmar-
HUTHBIMK TpaHcpopmaTopamu, Harpumep MR 6-coBMecTMMbIE CBETOAMOAHbBIE
AaMrbl, 06bIYHO TPeBYIOT UCMOAb3OBAHMUS MarHUTHBIX HU3KOBOABTHBIX AMMMe-
pos (MLV-Tuna).

1

=
B

ABYXNpOBOAHOW AUMMEpP

e

TpexnpoBoAHOM AumMmep

BoablwnHcTBO AMMMepoB ELV-Tuna sBasioTcs AMMMepamMu € OTceukol no
3aAHeMy PPOHTY, TO €CTb OTPE3aIOT 33AHIOIO YaCTb KaXKAOM MOAOBMHBI CUHYCO-
nAbl. B LLeAOM AMMMepbI € OTceuKoM No 3apaHeMy $poHTy paboTatoT co ceeTo-
AVOAHBIMU CBETUABHUKAMM CyLLLECTBEHHO HaaexHee. Aummepsbl ELV-Tuna noa-
KAIOYAIOTCS TaK »Ke, KaK CTaHAAPTHbIE AMMMEPbI, 32 MCKAIOYEHWEM TOrO, YTO
OHU UMEIOT MPOBOA KAOMOAHUTEAbHAS HEMTPAaAb», MO KOTOPOMY Ha AMMMEpP
MPOAOAXKAET MOAABATLCS MUTAIOLLLEE HAMPSKEHUE AAXKE MOCAE TOTO, KaK MOA-
KAIOYEHHbI K HEMY CBETUABHUK BbIKAIOYAETCS.

AMMMepbl ¢ OTCeYKOM MO 3aAHEMy (POHTY UCTOAL3YIOTCS TOPAsAO PEXE,
4YeM AMMMEPpbl C OTCEYKOM Mo nepeaHeMy $GpoHTYy. B HOBbIX ycTaHOBKax 3To
He BbI3bIBAET MPOGAEM — AOCTATOYHO MPOCTO YCTaHOBWUTb BMECTE C HOBbLIMM
CBETUAbHUKAMKU AMMMEp peKoMeHAyemoro Tuna. lMpu MoAepHM3aLMK CUCTEMBI
OCBELLEHUsl, KOTAZ MPOUCXOAUT 3aMeHa TPAAMLIMOHHBIX CBETUMABHWMKOB CBe-
TOAMOAHBIMU, HEOBXOAUMO 3aMEHWUTb CYLLLECTBYIOLLME AMMMEPbI C OTCEYKOM
no nepeaHemy ¢ppOHTY COBMECTUMBIMU AMMMEPAMM C OTCEYKOM MO 3aAHEMY
bpOHTY.

Hy>kHO npaBUAbHO BbIGMPaTH AMMMEPbI, YTOObI M36eXaTb MUraHus W
MOCAECBEYEHMS, TO €CTb WUCMYCKaHUsI CBETA MOCAE BbIKAIOYEHWS CBETUAbHMKA.
KOHKpETHbIN CBETOAMOAHBIN CBETUABHUK GYAET HOPMaAbHO paboTaTb TOAbKO
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C HECKOAbKMMU COBMECTUMbIMU C HUM AUMMEPaAMMU. KOHCTP)’KLI,MFI Apaﬁsepa,
NMpUMEHEHHOIO B I'IPMGOPE, onpeaAeAaerT, KaKOM AOAXKEH UCIMOAb30OBATbCA AUM-
Mep. nPOM3BOAMTeAM CBETOAUOAHDBIX CBETUABHUKOB 06bIYHO I'I)’6AI4K)’IOT cnun-
COK MpOBEPEHHbIX U UCMbITaHHbIX AMMMEPOB, N TOAbKO 3TU AUMMEPDbI AOAXKHbI
UCMNOAb30OBaTbCA.

HuxHuit nopor peryanposaHus
M HOMMHaAbHasA MOLWWHOCTb AUMMEpPa

D¢ dpeKTUBHBIN MOPOr PEryAMpoBaHWs BGOABLUMHCTBA CBETOAMOAHBIX CBe-
TUABHMKOB HaXOAMTCA Ha ypoBHe rnpubansuteabHo |0% n meHsieTcs B 3aBUCK-
MOCTU OT MPUMEHSIeMOro AMMMepa. B 6OAbLIMHCTBE MMelOLMXCS B MpoAaxe
AVUMMEPOB MMEETCSi MOACTPOEYHbIN MOTEHLMOMETP, C MOMOLLbIO KOTOPOro
MOXHO OTPeryAUpoBaTb MMHWMAaAbHbIA YPOBEHb peryAnpoBaHus. MowHocTb
BbI6GPaHHOrO AMMMepa AOAXKHA COOTBETCTBOBAaTb MOLLLHOCTM CMCTEMbI OCBellle-
HUs. AAS OopeAeAeHNs MUHUMAAbHON MOLLLHOCTU AMMMEPA HYXHO YMHOXMWTb
KOAWMYECTBO CBETUABHMKOB, KOTOPbIMM YMPaBASIET AUMMEP, Ha MOLLLHOCTb KaX-
Aoro npubopa. Ecan B cucTeme OcCBelleHUS MCMOAb3YIOTCS pasHble CBETUAb-
HUKM, TO MOXXHO OMPEAEAUTb CYMMApHYIO MOLLHOCTb AASl KQXKAOTO TWMa npw-
60pa, a 3aTeM CAOXKMTb 3TU MOLLLHOCTU.

|2-6uTHble M |6-6UTHbIE CBETOAMOAHbIE ApaiiBepbl BbICOKOTO paspelle-
HUS Ha MOPSAOK MOBBILIAIOT KOAMYECTBO «LUArOB» PEryAMpOBaHMs, YTO MOA-
HOCTbIO YCTPaHSeT BUAMMbIE U3MEHEHUS SPKOCTU Npu peryAuposaHuu. CeeTo-
AVNOAHbIE CBETUABHMKM BbICOKOTO paspelleHust OBbIMHO MOXHO peryAMpoBaTb
1 3a npeaeAamu nopora B 0%, cywecTytoliero y 8-6UTHbIX CBETOAMOAHDBIX
ApaiBepos.
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Yro HY>XHO 3HaTb O CBETOAMOAHOM OCBELLEHUN
M NMPONU3BOAUTEAAX CBETOANOAHDIX CUCTEM OCBELLLEHUA

yCBOMB OCHOBbI TEXHUKN CBETOAUOAHOIO OCBELLLEeHUS, MOAb3OBATEAU CMOTYT 6bITb Aydlie npo-

MH¢OPMMPOBaHbI O Ka4yecTBe KOHKPEeTHbIX CBETOAUOAHbIX CBETOBbIX I'IPM6OPOB, O penyTaumm nx

NPOU3BOAUTEAEH 1 06 UX MPUTOAHOCTU AAS KOHKPETHbIX OBAacTelt npumerenus. Mpu BbiGope

CBETOAMOAHOIO CBETOBOIO pPELLUEHUA MOAb30OBaTEAIO CACAYET NPMHUMATL BO BHUMaHWE nepe4vnc-

A€HHblIe HUXKe ¢aKTOPbIZ

Penytauus Bbibupaiite npoussoau-
TeAs C XOpollei pernyTauuent, TeX KTo
3apeKOMEHAOBaA cebsi KaK MPOM3BOAM-
TeAb Ka4eCTBEHHOW CBETOAMOAHOM cBe-
TOTEXHUKM.

Moaaeprkka Y6eauTech, YTo npoms-
BOAMTEAb CBETOAMOAHBIX OCBETUTEAb-
HbIX npubopoB obecneunBaeT onepa-
TUBHYIO TEXHMYECKYIO MOAAEPKKY MO
TeredpoHy U MHTEpHeTY, U 4TO OH Ocy-
LLLECTBASIET 3aMeHy/PEMOHT MOBPEXKAEH-
HOM WAM BbllLIEALLIEH M3 CTPOSI MPOAYK-
Lmm

KomnaekcHoe cBeToBoe pelie-
HMe Hanboree spdeKTUBHbIE CBETO-
AMOAHbIE NpUGOPLI 1 CBETOBblE pellie-
HUS SIBASIIOTCS PE3YAbTaTOM PaboThl Lie-
AO¥ CUCTEMBI, NPU KOTOPOM CaMM CBETO-
Bble MPMGOPbI, aKCeCCyapbl K HUM, MCTOY-
HUKM MUTaHUA U yNpaBAsioLLMe YCTPOiA-
cTBa GOPMMUPYIOT EAMHYIO CUCTEMY, KaXK-
Ablit KOMMOHEHT KOTOpO#t paboTaerT, Kak
COCTaBHasl 4acTb LLEAOTO.

LLIMpokunit accopTMMEHT NpoAyK-
umm Y Bac 6oAbLIE WAHCOB AOBUTLCA
ycriexa, ecAu BbibepeTe MPOU3BOAUTEAS

C LUIMPOKUM aCCOPTUMEHTOM MPOAYKLUU.

Cnoco6bl  ynpaBAeHus Bbibupait-
Te MPOM3BOAMTEAEN, MPEAAAraloLLMX
MHTErpUPOBaHHbIE KOMMAEKCHbIE pelle-
HUA MO YMNPABAEHUIO OCBELLEHUEM, Crie-
LMaAbHO Pa3paboTaHHble M OMTUMM3U-
pOBaHHble AAsl paBOTbI € BbIMyCKae@MbIMM
MMM CBETO-AMOAHBIMM MPUBGOPamMM.

OT1BoAa, TenAa MexaHuuyeckas KOH-
CTPYKLMSI CBETOBOrO MpuBopa AOAXKHA
obecreunBaTtb XOpOLUEE pacceuBaHue
TEmMAa, a ero BCTPOEHHOE MpOrpamMmMHoe
obecriedeHne AOAKHO UMETb GyHKLMIO

KOHTPOASi TeMMepaTypbl P-N-NepexoAa.

/\)"'ILIJMe NPOU3BOAUTEAU CBETOAMOAOB
NPUMEHAIOT KAOHYEBbI€ KOMMNOHEHTHI, CO-
OTBETCTBYIOLLLME CTAaHAAPTaM, MPUHATBIM
\ AASl BOEHHOM TEXHUKM.

AummupoBaHme Y6eAUTECh, UTO CBETOAMOA-
Hble CBETOBble NMpUGOPLI 6EAOro CBeTa XOpOLLO U
HaAEXKHO AMMMMPYIOTCSl C MOMOLLbIO CTaHAQPT-
HbIX AUMMEPOB OBLLEro HasHaueHUs.

UcnbiTaHna B COOTBETCTBUM CO CTaHAApTa-
MU [poM3BOAMTEAU CBETOAMOAHON CBETOTEX-
HUKU AOAKHbI MOAB30BaTbCS YCAYraMU He3aBUCH-
MbIX MCMbITaTEAbHbIX AABOPATOPUIA, CBSZAHHBIX C
HaLMOHaABHBIM MHCTUTYTOM CTaHAQpTOB M Tex-
Hoaoruit (NIST), ny6AnKoBaTb TOUHbIE U MOAHbIE
TEXHUYECKME XaPaKTEPUCTUKU U dOTOMEeTpUYe-
CKME AaHHblE, @ TaKXe MPEAOCTaBAATb MOAb3O-
BaTeAsIM (paiAbl AAHHBIX U OTHETbl, TOAFOTOBAEH-
Hble UCMbITaTeAbHOM AaBGopaTopueit.

KauectBo cBeta CseToaMoaHble npubo-
Pbl AOAXKHbI cooTBeTCTBOBaTb cTaHAapTam ANSI
MAM MPEBOCXOAMTD MX, 3AECb MAET Peyb O COpPTH-
poBKe MO 6MHAM B 3aBUCMMOCTM OT CTabUAbHO-
CTU CBETOBOTO MOTOKA, LIBETA MAW LIBETOBOM TEM-
nepaTypbl U NpsMoro HanpsikeHus. beable ceeTo-
AMOAbI AOAXKHBI MPaBMABHO MEpeAaBaTb LiBETA U
AOAXKHbI UMETb BbICOKYIO CBETOOTARYY.

lMoAe3HbIN CPOK CAy»6bl  DTOT napameTp
AOAXKEH ObITb paccuuMTaH M yKasaH B TexHude-
CKOM nacriopte cseToBoro npubopa. Temnepa-
Typa p-n-nepexoAa CBETOAMOAHOIO WMCTOHMHMKA
cBETa AOA’KHA BbITb TakoM, 4Tobbl obecneumsa-
€Sl ONTUMAABHBIN BaAaHC MeXAY U3AyYaeMbIM CBe-
TOBbIM MOTOKOM M CPOKOM CAYXKGbl Mpubopa.

CT0MKOCTb KaTMOC$EepPHbIM BO3AEUCTBUAM
CToMKOCTb K aTMOC(EpHbIM BO3AEWUCTBUSM MO-
>KET CUAbHO 3aBUCETb OT TWUMa CBETOBOro npubo-
pa, Ka4ecTBa KOPMyca U COrAaCOBAHHOCTU MPOU3-
BoACTBeHHOro npouecca. CTeneHb 3alwuThl KOp-
nyca IP oT BoAbl U MblAM SBASIETCS BaXKHbIM daK-
TOPOM, HO HEe TapaHTUPYyeT AAUTEAbHbIA CPOK
CAYXObl.

DAeKTpuueckas cxema [1paBUABHO CKOH-
CTPyMpOBaHHbIA  CBETOBOM MPUBOP  AOAXKEH
MUMETb HAAEXHYIO dAeKTpUuecKylo cxemy. V6e-
AMUTECH B HAAMYMM TaKUX YCTPOMCTB, KaK yCTPOM-
CTBa 3alUMTbl OT KOPOTKOFO 3aMblKaHMA, OT CKau-
KOB Harnps>KeHUs U OT MOAKAIOUEHUs C 0BpaTHOM
MOASPHOCTbIO.

/
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O6AacTu NnpUMeHeHuUs
CBETOAMOAHOIO OCBELLEHUS

C BETOAMOAHbIE CBETOBbIE NPUBOPbLI MOAXOAAT NPAKTUYECKU AAS AOGON
ob6aacTu npumMmeHeHus. OHKM 06AAAAIOT MHOXECTBOM MPEUMYLLLECTB MNe-
pPeA TPRAMLMOHHLIMU CUCTEMAMU OCBELLEHUS, K YMCAY KOTOPbIX OTHOCAT-
€5l BbICOKasi 3Hepro3ap$eKTUBHOCTb U yYBEAUYEHHbIM B 50 pas cpok cAysK6bl,

HU3KasA CTOUMOCTb O6CA)’)KMBaHVI$| U 3aMEHbl,

% uGocme u wmpokws WMPOKMM AMAMa3oH LLBETOBbIX TemrepaTyp
Habop ¢yHKLMIA geaaom

CBEMOgMOgHbIE CBEMOBbIE

U MUAAUNOHDLI OTTEHKOB LIBETOB, U3AYyHaeMbIX

b 6 Pl np C NOMOLbKO OAHOIO CBETOBOIO I'IPM60P3.
npuoopbl NPUrogHbiIMn
gas PG3AM‘4HbIXg06AaCmeI71 AaHHaﬂ rAaBa NOCBsALLEeHa 10 BakHeMwmM

npumeHeHus. BoAee obAacTam NpUMeHeHna CBETOAMOAHBLIX CBe-

nogpobHas uHpopmaums o
KOHKpPEemHo# ceemognogHoi
npogykumun npuegeHa B
MeXHUYECKUX nacnopmax,
pykoBogcmaax, bpotuopax u gp.
ny6AMKaLmsIX.

TOBbIX MPUBOPOB, B HEM COAEPXKUTCS KpaTKoe
OMMcaHMe OAHOTO MAU HECKOAbKUX CBETO-
AMOAHBIX UCTOYHMKOB CBETA AASl KaXKAOM U3
3TUX OBAACTeN MPUMEHEHMS, 2 TaKXKE AEMOH-
CTPUPYIOTCSI MPUMEPbI YCMELIHOrO MpUMEHe-
HU1sI CBETOAMOAOB MO BCEMY MUPY.

Pabouee oceeleHme

B oducax n Apyrnx npoMsBOACTBEHHBIX MOMELLEHUSX OCBELLEHUE AOAXKHO
obecneumnBaTb HyXKHOe KOAWYECTBO CBeTa 3apaHHOro Kadectsa. Oceellaemas
06AaCTb MOXeT TpeboBaTh BbICOKOM OCBELLLEHHOCTH, KOHTPACTHOCTU UAMU BbICO-
KoM LBeTomnepeaaun. KAaccMueckummn npumepammn MOryT CAYXKWUTb MUCbMEHHbIN
CTOA, paboyas MOBEPXHOCTb AASl IPUrOTOBAEHMS MULLU HA KyXHE, CTOA AASI Tpa-
duueckoro AmsaniHa MAM YepueHus, AMbo paboyee MeCTO C IAEKTPOHHbBIMM
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npubopamm MAM cAecapHbiM obopyaoBaHueM. CoraacHo CrpaBouHONM KHUre
CeeToTtexHuueckoro obuiectsa CeepHoit Amepuku (The IESNA Lighting
Handbook), Ars BbiNoAHeHMs 60AbLIMHCTBA paboT ¢ 06bEKTaMM BbICOKOM KOH-
TPacTHOCTM peKoMeHayeTcs ocellleHHocTb 30-50 dyT-kaHaeA (300-500 Ak), a
AASl paboTbl ¢ 06bEKTaMM HU3KOM KOHTPACTHOCTM M MaAbiMU pasMepaMu — AO
100 pyT-kaHaea (I 000 Ak).*

AAst ocBellleHMss paboyero NpoOCTPaHCTBAa MHOTAA MCMOAB3YIOTCSI MOTOAOY-
Hble CBETMABHUKM UAM Apyroe obliee OCBELL,EHWUE, MHOTAA — 3aKPerNAEHHble MAU
CBOGOAHO CTOSILLME CBETUABHUKM, @ MHOTAQ — AUHElHbIE CBETUABHUKM, MOHTH-
pyeMmble MOA HaBeCHbIMU LiKadamu. MIMEHHO B MOCAEAHEM CAy4ae CBETOAMOA-
Hble NpUOOPbI ABASIOTCS MAEAABHBIM BbIGOPOM.

DuUKcUMpOBaHHAas MAM peryAMpyemasl LLBeTOBasi TeMmriepaTypa MO3BOASieT
obecneynTb AOCTAaTOUHbIM KOHTPAcT. BcTpoeHHasi onTUKa KOHTPOAMPYET YrAbl
PacXOXXAEHMSA MyyuKa U CO3AAET OCBellleHWe paboyeit 0BAACTM C OHEeHb MaAbIMU
NoTepsIMU U 6e3 CAEMALLEro AeUCTBUS.

eW Profile Powercore \‘

CeeTtuabHUKM eW Profile Powercore
npoussoacTBa Komnanuu Philips Color \"\.
Kinetics — nuTalowmecs Hanpsmylo ot
SAEKTPOCETH, MOHTUPYEMbIE MOA HaBec-
HbIMM LLIKapaMKU CBETOAMOAHBIE CBETOBbIE \ -
npubopsl, NpeAHasHayYeHHble AAs obLuero Vi
ocselleHuns. BapuaHT ¢ TemAbiM cBe-
ToM 2700 K NOAXOAMT AASl 3aMeHbl AaMmr
HakKaAMBaHMSA, @ C XOAOAHbIM cBeToM 4000
K 6yaeT AOCTOMHOM 3aMeHOMN AlOMMHeC-
LLeHTHBIM U METaAAOTaAOrE€HHbIM AaMraM.
MoTpebasis Bcero Avwb 6,2 BaTTa Ha
¢dyT, eW Profile Powercore pacxoayeT Ha
80% MeHbLLEe SAEKTPOIHEPIUM, YEM aHAAO-
TMYHBINA CBETUABHUK C KCEHOHOBBIMM AaMMamu, 1 Ha 40% MeHblLe, YeM CBETUAb-
HUK C AOMUHeCLLeHTHOM Aamnol T8. lNuTaHne HemocpeACTBEHHO OT 3AEKTPO-
CeTU U BCTPOEHHbIN BAOK MUTaHWUS YCTPaHAIOT MOTPeOAEHME SHEPTUM B BbIKAIO-
YEHHOM COCTOSIHUM U CMOCOBCTBYIOT MOBbLILLIEHUIO SHEProddhPEeKTUBHOCTH.
eW Profile Powercore ob6ecneunsaet ocseleHHocTb 40-50 ¢yT-KaHAEA
(400-500 AK) 1 NMOAXOAMT AAS MPUMEHEHUSI TaM, FAe TPebyloTCs BbICOKOKOH-
TpacTHble uBeTa. CoraacHo pekomeHaaumam |ESNA, cBeTMAbHMK BKAlOYaeT
A3y 110 x 110° aAs HanpaBAeHus cBeTa Ha oceellaeMylo obAacTb. YcTpoi-
CTBO CMeLLeHMs MyyKa ceeTa Ha 20° BCTPOEHO B KOPYC, MO3TOMY OCBETUTEAb-
Has apMaTypa MOXeT ObITb CMOHTMPOBaHa Ha MOBEPXHOCTb 6€3 peryAupoBou-
HbIX MPOKAAAOK M TOUHOM peryAupoBKU. OueHb HU3KMIA MPOPUAL KOpHyca, pas-
AWMYHblE BapMaHTbl AAMHbI KOPMyca, KabeAbHble MepeMblYKM U pasbembl ObAer-
YaloT YCTaHOBKY.
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[pumep: Ocseluenne Kyxumn | HacmrHas ksapmupa

MpeumyllecTBa  MHHOBALIMOHHBIX  3HEPro3dPeKTUBHBIX CBETOAMOAHDBIX
MCTOYHUKOB GEAOTO CBETa AEMOHCTPUPYIOTCS Ha MpUMepe SIPKOro AM3aiHa
KyXHU B YacTHOM kBapTupe B Kembpuaxke, wrtat Maccayycetc. Ee BAaseael,
MOCTaBUA 33424y CO3AATb MOAHBIM, COBPEMEHHbIM MHTEPbEp, HE MOXEepPTBOBaB
MpU 3TOM 3Hepros¢peKTUBHOCTLIO OCBELLLEHMUS.

NIOMUHECLIEHTHbIE  CBETUAbHMKM, paHee YCTaHOBAEHHble AASl OCBelle-
HMA pabouyeit MOBEPXHOCTM Ha KyxHe, OblAM 3aMeHeHbl CBETMAbHMKAMU
eW Profile Powercore. Mo HaBecHbIMM LKadamMm BbIAO YCTaHOBAEHO BOCEMb
CBETUAbHUKOB AAMHOM 9,25 atoiima ¢ uBeToBoit TemnepaTypoit 4000 K. Bbico-
KM MHAEKC LIBETOMEpeAadn CBETUAbHMKA, paBHbIi 80, siBAseTCS BaXKHbIM dak-
TOpoM npwu npurotoBaeHun nuwmn. OveHb ToHKMI Kopryc (Bcero 0,875 atoliMa
npu wupuHe |,5 AloiiMa) AeAaeT CBETUAbHMK MPaKTUHECKU HEBUAMMBIM, obe-
crieymBasl ero COBPEMEHHbIN SAEraHTHbINM BUA, U YCTPAHSIET CACMSALLMIA NPSAMON

CBET.

O6buiee ocselleHme

O6Luee ocselleHe GeAbIM CBETOM CO3AQETCS MOTOAOYHBIMU CBETUABHM-
kamu. ObLiee ocBeleHME OTHACTM MPOTUBOMOCTABAEHO paboyemy ocselue-
HUIO, TaK KaK OHO 0becrneymBaeT OCBELL,EHUE BCEH KOMHAThl AW APYroro BHy-
TPEHHEro NMpOCTPaHCTBa, @ He LIeAEHAMNPaBAGHHOE OCBELLLEHNE OMPEAEAEHHOro
pabouero yyacTka.

Kak npasuAo, OHO MpeAHasHaYeHO AASl OBEeCrieveHUsi AOCTATOYHOTO KOAM-
YecTBa CBETa AASl BM3YaAbHOrO Pacro3HaBaHMsi OBbEKTOB WM OPUEHTALMW B
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npoctpaHcTee. CTeneHb KOHTPAacTa MEXAy YPOBHSIMU OCBELLEHHOCTM ObLLero,
paboyero, aKLLeHTHOrO M APYrMX TWUMOB OCBELLEHMS MOXET OKasaTb CMAbHOE
BAUSIHME Ha aTMOCQEpy U SMOLIMOHAABHOE BO3AEMCTBME MPOCTpaHCTBa. Boicokuit
YPOBEHb KOHTpacTa MpuAAeT OOCTaHOBKE APaMaTM4YHOCTb, @ HU3KMI — CO3AaeT
AerKyto U paccaabastioLuyio aTMochepy. [1oToAOUHbIE CBETUABHMKM, OCBELLAIOLLME
MOA, 2 He CTeHbl MAM MOTOAKM, MOTYT CO3AATb OLLyLIleHWUe APaMaTU4YHOCTM.
TepMUH «gayHAGHmy» OTHOCUTCS K MU3AYHAIOLLMM BHM3 CBETUABHUKAM, KOTOPblE
BCTPaMBalOTCs B MOTOAOK MAM YCTaHaBAMBAIOTCSl BPOBEHb C HUM. Takue CBETUAb-
HUKKM OBBbIYHO UMEIOT KPYTAYIO MAM KBaAPaTHYIO GOPMy, a TaK¥Ke CBETOBbIE OTBEp-
CTWS pasHOro pasmepa M LUIMPOKOEe AMGO y3Koe cBeTopacripeaeAeHMe. Kak yxe
YNOMMHAAOCh B TAaBe 3, MPaBMAbHO CKOHCTPYyMPOBaHHble CBETOAMOAHblE CBe-
TUABHUKM M3AYYAIOLLLME BHU3 MOTYT CO3AaBaTb CBETOBOW MOTOK, PaBHbIA MAM Mpe-
BbILLIAIOLLMI CBETOBOW MOTOK, CO3AABAEMblit CBETUABHUKAMM-AQYHAQNTAMM C AaM-
namu HakaamBaHus n KAA, npu 3HauMTeAbHO GoAee BbICOKOM SHeproad¢peKTus-
HOCTU. KOHCTPyKTHBHbIE OCOBEHHOCTU U TPeBOBaHMS K MOHTAXYy CBETOAMOA-
HbIX CBETMAbHMKOB M3AYYAIOLLMX BHM3 OBBIYHO CXOXM C TPAAMLIMOHHBIMU CBe-
TUABHMKaMU, MO3TOMY UX BbIGOP M YCTaHOBKA He Bbi3bIBAET 3aTPyAHEHUMA.

eW Downlight Powercore

eW Downlight Powercore, paspaboTaHHbIii KOMMa-
Huen Philips Color Kinetics, — 3To peryaupyembii,
MOAKAIOYAEMbIN HamnpsiMylo K 3JAEKTPOCETH, MOH-
TUPYEMbIii Ha MOBEPXHOCTb AAYHAAUT (M3Ayvato-
LM BHWU3 CBETUABHUK), MPUFOAHbIM AASl OCBELL,EHUS
KOPUMAOPOB M APYrMX MecT OOLLEro MOAb3OBaHMS B
oducax. Ero yctaHoBKa npeaeAbHO mpocTa 3a cyeT
HAaAUYMA UCTOYHMKOB MUTAHMA AASl Pa3HbIX Hanps-
YKEHUIM CEeTU, CBETOAMOAHBIX MOAYAEM C PasHOM
LUMPUHOM CBETOBOTO My4Ka U BO3MOXHOCTM BblGOpa
KBaAPaTHOrO KOpryca C Pa3sAMYHOM BHELLHEN OTAEA-
KOM AAS YCTaHOBKM B PasHOOOpasHO odopMAeH-
HbIX roMmeleHnsax. CBETUAbHMKM TerAoro ceeta
2700 K XOpoLIO MOAXOASAT AASl CO3AQHMS MHTUM-
HOM aTMocdepsbl, HaNpUMep, B pecTopaHax U BeCTU-
GIOASIX TOCTUHWLL, @ CBETUABHUKM XOAOAHOTO CBETa
4000 K MoryT McrnoAb30oBaTbCsl B OPUCAX, LUKOAbHBIX
KAaccax U GOAbHULAX.

Kak oTmevarocb B raase 3, eW Downlight Powercore moryT cosaasatb
YPOBHM OCBELLEHHOCTU M obecreynBaTb KauyecTBO CBeTa, cpaBHMMble ¢ KAA
npu 6oAee BbICOKOM 3HEpros$pPpeKTUBHOCTU U C MEHBLLMM BbIAGAEHUEM TeMAQ.
CeptuéduumposanHbiit no craHaapty ENERGY STAR cBeTOAMOAHbBIN CBETUAB-
HUK eW Downlight Powercore pacxoayeT Ha 80% MeHblue 3AeKTPO3HEprum
M MoxeT pabotatb B 40 pa3s AOAblue, YeM AaMna HakaauBaHus — Ao 85 000
4acoB paboTbl npu coxpaHeHun 70% MCXOAHOTO CBETOBOTO MOTOKA.

88 CBETOAMOAHOE OCBEUWEHUE



CBeTOAMOAHDIN U3AyHaloLW M BHU3 cBeTUABHMK Calculite

CBeTOAMOAHBIN  CBETUAbHMK-AdyHAAUT Calculite, paspaboTaHHbIA KOM-
naHueit Philips Lightolier, — 3To oTMeueHHbIM Harpapamu ceeToBoM npubop, B
KOTOPOM AAsl MOAYY€HUsi GEAOro CBETa WCMOAL3YETCSl CUCTEMA YAAAEHHOrO
AOMUHOGOpa. B 6eAbix cBeTOAMOAAX OOBIMHO MCMOAB3YETCS WM3AYHIOLLMIA
CUHUIA CBET CBETOAMOAHDIM KPUCTAAA, MOKPbITHIA CAOEM AloMUHOJOpa. Tak Kak
NpU MOMaAaHUM Ha AIOMUHOGOP CUHMIA CBET paccemsaeTcs, To A0 60% npeob-
pasoBaHHOro cBeTa OTpakaeTcs HasaA. B ceeTuabHuke Calculite AlommuHodop
BbIHECEH B PACCEMBAIOLLLYIO AMH3Y, YTO MO3BOASIET MEPEHAMPABUTb OTPAKEHHDIN
CBET U3 CBETMAbHMKA MPM MOMOLLM CMELIMAABHOTO BbICOKOOTPAXKAIOLLETO CMe-
cuTeAs. PesyAbTaToM 3TOro BASIeTCS NOBbIWeHUEe 3PpPEKTUBHOCTU CUCTEMBI HA
20%, 4TO MO3BOAMAO MOAYHYMTH CaMylo BbICOKYIO B AAHHOM OTPACAW MPOMbILLI-
AEHHOCTU CBETOBYIO OTAaYY, paBHyto 50 AM/BT.

CeetuabHUK Calculite sBASieTCS MOAYAb-
HbIM. 3alUMLLEHHBIA  MAaTEHTOM  UCTOYHMK
MUTaHWUs, KOTOPbIM BbICTPO U TOYHO PeryAu-
PYeT MOLLHOCTb, MOAABAEMYIO Ha CBETOAM-

OAbl, OTAEAEH OT UCTOYHMKA CBETA, YTO Cro-
cobcTByeT yMeHbLUeHUIO OOLLLero Harpesa.
K MCTOYHUKY MUTaHWMA M K UCTOYHMKY CBETa
obecneunBaeTcss  YAOGHbIM  HE3aBUCHMMBIN
AocTyn u3 nomeleHus. CBeToBOM MOTOK
usayvatowero BHM3 Calculite moxet pery-
AMPOBaTbCs C MOMOLLBIO AMMMEPOB OblLLero
HasHayYeHus, Ha4YMHas C YPOBHSA 5% MOAHOro cBeTOBOro MoTOKa (B 3aBUCMMO-
CTU OT MOAEAU AUMMEPA).

Habopbl AASi MEpBUYHOM YCTAaHOBKU AOCTYMHbI AAS CBETMABHUKOB C pas-
AMYHOM BHELLHEN OTAEAKOW, pa3MEpOM CBETOBbIX OTBEPCTUM, LiIBETOBOM TeM-
nepaTtypor U MUTAIOWMM HanpsxeHueM. Habopbl AAf MOAEpHM3aLMKM MO3BO-
ASIIOT BbINMOAHUTb MOAEPHM3ALMIO CYLLLECTBYIOLLLEA OCBETUTEABHOM CUCTEMBI Ha
6ase Calculite ¢ Aamnamm HakaameaHus, KAA 1 paspsiaHbIMM Aamnamu BbiCO-
KOFO AQBAEHMS.

[pumep: OcselueHne n3Ay4aOLLUMM BHU3 CBEMUAbHUKAMM [
MaraznH posHnuHOK moprosan

Komnanus Heineken paclumpuaa cBolo AEATEABHOCTb, OTKPbIB YHWUKaAb-
HbIi YAbTPACOBPEMEHHbBIN KOHLLeNTyaAbHblt MarasuH Heineken The City, pac-
MOAOXEHHBIM B AMCTepAame, ropoAe NMBoBapoB. B wectn oTpectaspupoBaH-
HbIX MCTOPUYECKMX 3AAHUAX MarasuHa NMpeACTaBAEHbI CMELMaAbHble TOBapbl U3
pasHbix obAacTelt (Mysblka, MOAQ, MyTeLIECTBUS, COBbITUA), a TaKxKe GpUPMEH-
Hoe MuBo.

PeBoAOLIMOHHBIN, cBepxcoBpeMeHHbI AmsaiH Heineken The City Hawea
3¢ PeKTUBHOE MPUMEHEHUE HOBEMILUMM TEXHOAOTUSIM, BKAIOYAs TOBOPSLLME
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3epkana, 3D TeAeBM3MOHHbIE 3KpaHbl, A€ASIHbIE CTEHbl M MHTEPAaKTUBHblE
KOAOHHbI. DTO MepBbii B EBpOMe MarasuH ¢ MOAHOCTbIO CBETOAMOAHbBIM OCBe-
weHneM. Pa3paboTUMKM c1CTeM OCBELLLEHUS! MPULLAM K BbIBOAY, YTO CBETOAM-
OAbl GYAYT MAGaAbHBIM pelleHUeM AAs O6LLLero, akLLeHTHOrO U AEKOPaTUBHOIO
ocBelLeHMs.

ObLuee ocBelleHne obecrneynBaeTcsi MOHTUPYEMbIMM Ha MOBEPXHOCTb
ceeTuAabHMKammn eW Downlight Powercore. CBeTMAbHUKM XOAOAHOTO CBETa
4000 K ocBelaloT ABYX3TaKHbIi BecTUGIOAb, a TenAoro ceeta 2700 K —
My3bIKaAbHYIO CTYAMIO, CO3AaBasi B Hel YIOTHYIO, MHTUMHYIO aTmocdepy. Cee-
TUABHUKM C Y3KUM YTAOM pacxoxaeHus mydka cseta (30°) ucnoabsylotcs B
MOMELLLEHUSIX C BLICOKMMM MOTOAKaMM, 2 C LUMPOKUM YrAoM (65°) — ¢ Goree
HU3KMMM MOTOAKAMM.

MoceTUTeAM HACAAKAAIOTCA M BOCXMLLAIOTCS YTOHYEHHOM M OAHOBpe-
MeHHO paccaabasioueit atMochepoit Heineken The City. BAaaeAbLbl 1 ynpas-
ASIIOLLME MarasuHa MOAb3YIOTCS MPEMMYLLECTBAMU YCTaHOBAGHHbIX B MarasuHe
CBETOAMOAHBIX CBETUABHUKOB, MMEIOLLIMX AAUTEAbHbIM CPOK CAYXObl U HU3KOE
noTpebAeHWE SAEKTPOIHEPTUM.

Ans ocsewwenus secmubiors marazuna Heineken The City 8 AMcmepgame ucnoAb3ylomcsi NOmoAOYHbIe
cBemogunogHbie ceBemuabHuku eW Downlight Powercore, paspabomantbie komnanuesi Philips Color
Kinetic, ¥ ompaxkeHHbIi ceem. PekomeHgyeMbliii ypoBeHb OCBELLEHHOCMM B MAKMX MOProBbix
nomeuennax — 30 ¢pym-kangea (300 Ak).
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CeeToBble KapHU3bl

CBeTOBOI KapHM3 — OAMH M3 MPUEMOB MCMOAb30BAaTb OTPa*KEHHbIN CBET,
NpU KOTOPOM AMHEIHbIE CBETUABHUKM MOHTUPYIOTCSI BHYTPU HEKOTO KeAoba.
TaknUM XeAOBOM MOXHO CUMTATb KapHM3, HULLY, KECCOH MAM APYrMe apXuTeK-
TYPHbIE 3AEMEHTbI, PaCMOAOXKEHHbIE BAOAb CTEH MOMeLLEeHUsi BOAM3KU ypOBHS
NnoToAKa. B KapHM3ax CBETUABHUKM B OCHOBHOM CBETAT CHU3Y BBEPX — Ha MOTO-
AOK WMAW BEPXHIOIO YaCTb CTEH — AASl CO3AQHMSI OTpaXkeHHoro ceeta. [1oao6-
HOe OCBelleHMEe CO3AAET AErKylo U paccAabasiollyio aTtmocdepy, ocobeHHo
MpU HU3KOM KOHTPACTe MEXAY YPOBHEM OCBELLLEHHOCTU OT OBLLErO OTpaXKkeH-
HOro OCBELLEHUS! U YPOBHAMM paboyero u akLeHTHoro ocselleHus. CeToBble
KapHM3bl HACbILLEHHOTO U U3MEHAEMOrO LIBETA MPUMEHSIOTCA B OCHOBHOM AAS
CO3AaHMSA aKLLEHTOB M 3CTeTUYeCKMX 3$PeKTOB.

CBETUABHUKM AASl KQPHM3OB XOPOLLO MOAXOAST KaK AASl MOAYHEHWUs OTpa-
YKEHHOTO CBETa, TaK U AASl CO3AAHMS CBETOBbIX 3pdekToB. OHU AAIOT Hampas-
A€HHbII CBET, NO3TOMY MOTEpPU CBETA 3HAYMTEABHO HMXKE, YeM Y aHaAOTUY-
HbIX CBETUABHMKOB C AAMMaMM HAKaAMBAHUS UAU AIOMUHECLLEHTHBIMU AaMMaMM.
XOpoLIO CKOHCTPYMPOBaHHble CBETOAMOAHbIE CBETUABHUKU AAS KapHU3OB
O6bIYHO AOCTYMHbI C PasHOW LUMPUHOM My4Ka CBETA, UMEIOT YCTPOMCTBA Halle-
AMBaHMA U GUKCALMM Ayda AASl TOYHOM PETyAUPOBKM pacrpeAeAeHUs CBeTa
32 NpeAeAaMM KapHM3a U AAA YCTPaHeHMsi TeHeM M pacCesHWs cBeTa BHYTpU
CamMoro KapHu3a. DTU CBETUAbHUKU OBECTeYMBaIOT MAOTHYIO CTbIKOBKY M CBO-
AAT K MUHUMYMY TeMHble NMPOMEXYTKM Ha KapHu3e.

Tak Kak CBETOAMOAHbIE CBETMABHMKM AASl KAPHM30B MOTYT HaAeXHO obe-
creymBaTb MOAE3HbIN CBET B TeYEHWE ThbiCAY YacoB, MPOBAEMbl C BO3HUKHOBE-
HMEM TEMHbIX MSATEH, HarlpUMep, B BbICOKUX BECTUOIOASIX U KOPUAOPaAX, OyAyT
KpaiiHe peAKMMU. Kpome 3Toro, CBeTOAMOAHbBIE CBETUABHUKM CO3AAIOT XOAOA-
HbI cBeT U He npousBoAaT MK- u Y®-usaydeHus, a 3HaU4UT, MPUrOAHbI AAS
MCMOAb3OBAHUSA B My3esX, Ha BbICTaBKaX U B UCTOPUYECKUX MECTaX, FAe TPaAu-
LIMOHHOE OCBelLLLeHME MOXET CTaTb MPUYUHOIM OBeCLiBEYMBAHNS YEPHUA U Kpa-
COK UAU PaspyLUEHUs TKaHel, OTAGAOK MAM APYTMX 4yBCTBUTEAbHbIX K UK- 1
Y ®-u3ayveHMIo MaTepUanos.

MoAHoLBeTHbIE M HacTpauBaeMble GeAble CBETOAMOAHbIE CBETUABHUKU AAS
CBETOBbIX KAPHM30B MOTYT MCMOAB30BATbCA AASl PEryAMpyeMoro oblero ocse-
LLEeHUs1 GEeAbIM MAM LIBETHBIM CBETOM, 2 TaKXKe AASl CO3AAHMUS AMHAMUYECKMX
cBeTOBbIX 3pPEKTOB C UBMEHEHWUEM LiBETA B HOYHbIX KAy6aX, pecTopaHax, Top-
roBbIX 3aAaX U Ap.

eW Cove QLX Powercore

eW Cove QLX Powercore — AMHENHbIN CBETUABHUK BEAOro cBeTa AASl CBETO-
BbIX KapHM30B, paspaboTaHHbiii KoMmnaHueit Philips Color Kinetics — npueaeka-
TeAbHasl aAbTEPHATMBA TPAAWULIMOHHBIM CBETUAbHMKAM aHAAOMMYHOrO HasHave-
Hus. CBeToBOM MOTOK NpubAnsuTeAbHO 300 AoMEHOB Ha ¢YT, MOAE3HbIM CPOK
cAyX6bl 60Aee 50 000 wyacoB, BbicoKasi 3Heproa¢pdpeKTUBHOCTb, MpaKTUYECKU
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He TpebyeTcs TexXOBCAy)XMBaHMEe — BCE 3TO AEAAeT
eW Cove QLX Powercore npekpacHol 3aMeHOM AAS b
AIOMMHecLLeHTHbIX Aamn T8 uT12 (nepuoa okynaemo- k'
CTU TPU FOAQ) M AASl FTAAOTEHHBIX U KCEHOHOBbIX AaMM ' N,

(Nepuoa OKynmaeMoCTH OAMH FOA). W

eW Cove QLX Powercore npeBocxoAuT Tpe- h

60BaHus ctaHpapToB ANSI no upeTHocTH, obecne- -

UMBasi OAHOPOAHOCTb LIBETa M COMAACOBAHHOCTb
LiIBETOBOrO OTTEHKA M LBETOBOW TEMMepaTypbl B
4-noporoBoM saamnnice Mak-Aaama, UTO AeAaeT LiBe-
TOBble BapuaLMM MEXAY OTAEAbHbIMU CBETOAMO-
AaMU, CBETMABHMKAMU W LLEAbIMM MPOU3BOACTBEH-
HbIMM MaPTUAMU MPAKTUHECKU HE3AMETHBIMM.

Kak # BCe nNpaBMABHO  CKOHCTPyWMpOBaH-
Hble CBETMAbHUKU AAf KapHusoB, eW Cove QLX
Powercore Aerko ycTaHaBAMBAaeTCs, MO3ULIMOHWUPYETCS, MOACOEAMHSETCS W
HalleAMBaeTCs Ha ocBellaemylo obaacTb. TOpLIEBbIE COEAMHUTEAbHbIE Pasb-
eMbl MWUTaHWs MoryT moeopaduBatbcs Ha |80°, cBeToBOM OTCek — B mpeae-
Aax 180° ¢ warom B 10° AAS BbIMOAHEHMS HaLLeAMBaHUS CBeTa M CMeLUMBa-
HUs uBeToB. KpeneskHbie 3AeMEeHTbl AOMYCKAIOT BEPTUMKAAbHYIO M MOTOAOM-
HYIO YCTaHOBKY, a KabGeAbHble MEepembliKM PasHOM AAMHBI MOryT obecne-
UYUTb AOMOAHUTEAbHbIE MPOMEXYTKM MEXAY CBETUAbHMKAMM TaMm, TA€ 3TO
HeobXoAUMO.

K BO3MOXHbIM BapuMaHTaM MOAKAIOYEHUS OTHOCSATCSA MpsiMoe ¢UKCUpO-
BaHHOE MOAKAIOYEHUE K UCTOYHMKY MUTAHUS UAU MOBMABHOE MOAKAIOUEHME
C WCMOAb30OBaHMEM ABYXLUTbIPbKOBOM LuTernceAbHol BuAKM. eW Cove QLX
MOXET BKAKOYATbCS U PEryAMpOBaTbCS C MOMOLLbIO COBMECTUMbIX AMMMEPOB
ELV-Tuna c oTceukoi no 3apHeMy GpOHTY.

iW Cove Powercore

iW® Cove Powercore npoussoACcTBa KOMMaHUM
Philips Color Kinetics — 3To MHTEAAEKTYaAbHbI cBe-
TOAMOAHBIA CBETUABHUK AASl CBETOBbIX KapHU3OB,
Aailolwmin GeAblit CBET C HacTpaMBaeMOM LBETOBOM
Temnepatypoit B aAnanasoHe 3000-6500 K. LiseToas
TemnepaTypa MOXeT PeryAMpoBaTbCsi HE3aBUCMMO OT

SIPKOCTU, YTO MO3BOASIET BbIGpaTb TOUHbIA OTTEHOK

M HacblWeHHOCTb 6eAoro ceeta AAA AOGOro BMAA

KOMMEPYECKOro, BbICTABOYHOIO, OPULIMAABHOTO MU

apxuTeKTypHoro ocseuueHus. Moao6Ho eW Cove

QLX Powercore, iW Cove Powercore otanvaeTtcs

BbICOKOM 3HEpProa$p$peKTUBHOCTbIO, ErO AErKO YCTaHOBWUTb, OH UMEET ABa Bapu-
aHTa LUMPWHbI CBETOBOTO My4Ka, BPALLLAIOLLMIACS KOPMYC U BpaLLAIOLLMECs TOp-
LieBble pa3beMbl MUTAHUS.
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iColor MX Cove Powercore
obecneynsaem 16,7 MAH LLBEMOBBLIX
0MMEHKOB gAsi CO3gaHMsl
gUHAMMYECKMX CBEMOLBEMOBbIX
3¢pcpekmoB, 4mMo HEBO3MOXKHO
obecneynms npu MCNOAb30BAHUM
MPpAgUUMOHHbIX CBEMUABHUKOB gAS
CBEMOBbIX KAPHN30B.

iColor Cove MX Powercore

CeetuabHukmn iColor Cove® MX Powercore —
3TO CBETOBble KapHM3bl Ha COBEPLUEHHO HOBOM
YPOBHe, KoTopble obecrneunBatloT 16,7 MAH LBeTO-
BbIX OTTEHKOB AASl CO3AAQHMS AMHAMMYECKMX CBETO-
BbIX 3PPEKTOB U aKLLEHTOB MepeMeHHOro LBeTa, YTo
HEBO3MOXHO CO3AATb MPU UCMOAb3OBAHWUM TPAAULIM-
OHHbIX CBETOBbIX MPUOOPOB AHAAOFMYHOrO HasHa-
yehus.. iColor Cove MX Powercore — npumep Toro,
KaKoi AOAKHA ObiTb PEBOAIOLIMOHHAS TEXHOAOTUS
CBETOAMOAHOTO ocBell,eHUs. [ToMMMO CBETOBbIX Kap-
HM30B, 3TU CBETMAbHMKM MOTYT WUCMOAb3OBATLCS AAS
¢$OHOBOWM MOACBETKM, HEAOPOTOrO OCBELLEHUs CTeH
CKOAB3SILLIUM CBETOM U B Ka4eCTBE CBETOBbIX SAE€MEH-
TOB MPSIMOTo HaBAIOAEHMSI.

[pumep: Ceemosbie kapHu3bl |
Mcmopuyeckas gocmonpumeyameAabHocmb

1l

®omo: Ao bpangon Muanep (John Brandon Miller)

CBemOgMOgHble CBEMOBbIE KGPHM3bI, YCMAHOBAEHHbIE

Crapas CesepHas uepkosb (Old
North Church) B BoctoHe ouveHb
u3BeCTHa co BpemeH BoitHbl 3a Hesa-
Bucumocte B CLUA. CeropHs ee
ocBellieHne obecrneumpaeTcs  CBe-
TOBbIMM KapHM3aMM C YCTaHOBAEH-
HbIMU B HMX COBPEMEHHbIMU CBETO-
AMOAHBIMM  cBeTUAbHMKaMU. Crapas
CeBepHasi LLEPKOBb CAYXMT HarAsiA-
HbIM MPUMEPOM  YCMELLUHOro  Mpu-
MEeHEeHMsl CBETOAMOAHOIO OcCBelle-
HUS A2XKe B CaMbIX CTapbiX 3AAHUSAX
Amepuku.

B  npouecce  peKOHCTpyKLMM
3TOro 3AaHus, KoTopoMy 285 Aer,
6bIAO MPUHATO pelleHne O 3aMeHe B
I8 BHYTpPeHHMX HMLIAX YCTapeBLUMX
AMHEMHbIX TPy64aTbIX AaMM HaKaAW-
BaHMS Ha COBPEeMeHHble, He Tpeby-
lOlLME  OBCAYXKMBAHUSI  UCTOYHUKM

8 uHmepbepax Cmapoii CesepHoii uepksu 8 bocmore, cseTa. Bmecto crapoit cuctemel ocse-
obecne4YnBarom BbICOKMIA CBEMOBO NOMOK, MENAbIA U weHus 6biA0 ycTaHOBAEHO okono |30

paBHOMepHbIN 6eAbli CBEM 1 3HAYUMEABHOE CHUXKEHUE

ceeTuabHMKOB eW Cove Powercore.

pacxogos Ha 3kCchAyamawuio, 06CAy>KMBaHue 1 3amMeHy.

[MporHosupyembiii  MOA€3HBbIM  CPOK
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cAy>6bl cocTaBasieT 50 000 yacoB: 3TM CBETOAMOAHbBIE CBETUABHUKMU AASl CBe-
TOBbIX KapHM30B MOryT paboTatb B 25 pa3 AOAbLUE, YEM CBETUAbHUKU C AaM-
MamMu HaKaAMBaHMSI, YTO 3HAUMTEABHO CHUXKAET PACXOAbI Ha 3aMeHY U OBCAYKH-
BaHue. OXKMAAETCS, YTO HOBasi CUCTEMA MO3BOAUT CHU3UTL MNOTPEBACHUE IAEK-
Tpo3Heprum noutu Ha 85% (40 BT Ha 8 pyTOB AAMHBI CBETOAMOAHOWM CUCTEMBI
oceelleHuns npotue 240 BT Ha 8 dyTOB AAMHBI CUCTEMBI OCBELLLEHWS C AAMMaMu
HaKaAMBaHUSA).

CeetuabHukn eW Cove Powercore, ycTaHOBAEHHble BAOAb BHYTPEH-
HUX HULL BEPXHEN FaAepen LLEPKBW, U3AYYAIOT TerAblit GeAblit CBET, MoAuep-
KMBAIOLLMIM UCTOPUYECKME apKu U AenHuHy. CBeTOBOM MOTOK 3TuUX NpuGopos
MO>KET PEryAMpoOBaTbCsi C MOMOLLBIO CyLULEeCTBYOWMX Aummepos ELV-tuna. Hus-
KM MPOPUAb CBETUABHWMKOB M BO3MOXXHOCTb 3aMMTbIBaTh WX HaMpsMylo OT
SAEKTPOCETU MO3BOASIOT MOHTUPOBATH MX B Y3KME HMLLM, KYAQ He MOTYT BbiTb
YCTaHOBAEHbI MCTOYMHWMKM CBETa, TpebyloLme 6arracTos, TpaHCHOPMATOPOB U
APYroro BCroMOraTeAbHOro 060pyAOBaHMS.

[pumep: Ceemosbie kapHu3bl |

I—IOMELLLeHMe gasa nPMeM(J rocmeu

locTtenpunmuas atmMocepa pectopaHa Rustic Kitchen cosaaetcs 6aaroaaps
APOBSHbIM MeYaM U APaMaTUYECKOMY OCBELL,EHHUIO.

BAaaeAbLiam pecTopaHa MoTpe6oBaAOCh TEMAOE, MPUBAGKATEAbHOE OCBelLLie-
HU1e, YTOObl MOAYEPKHYTb HULLIM, PACTIOAOXKEHHbIE MOA MOTOAKOM B cTHAe «Baa-
TUMOP» B TOCKaHCKOM 3aAe pecTopaHa. OHU M3yUYMAM pasAMUHble UCTOUHMKM
CBeTa, BKAIOYasi HEOHOBbIE U AIOMUHECLIEHTHbIE, HO B OTAUYME OT CBETOAMOAOB,
HU OAMH M3 HUX He obecrieynBaA TpebyeMoil LIBETOBOW TeMMepaTypbl, BbICO-
KOrO CPOKa CAY»6bl U MMHUMaAbHO BO3MOXHOFO obbeMa paboT Mo TexobcAy-
XMBaHWIO. B UTore BAaA€AbLIbI pecTOpaHa OCTaHOBMAM CBOW BbIGOP Ha CBETMUAb-
Hukax iW Cove Powercore.

MMOCKOAbKY 3TM CBETMABHUKM oObecrieunBaloT GeAblit CBET C peryAupy-
€MOM B LUMPOKOM AManasoHe LIBETOBOW TEMMEpPaTypoM, CAyallue pecTo-
paHa MOTyT MeHsTb aTMocpepy B PecTOpaHe OAHMM HaXKaTMeM KHOMKM:
AHEM OHM MOTYT YCTaHOBWUTb GOAee XOAOAHbBIA CBET, a BeYepoM — Goaee
TernAbli cBeT. B OTAMUME OT TPaAMLIMOHHBIX UCTOYHMKOB CBETA, CBETUAbHUKM
iW Cove Powercore coxpaHslioT HeM3MeHHyIO LIBETOBYIO TeMMepaTypy Aax<e
MpU PEryAMpoBaHUM CBETOBOIO MOTOKa.
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OcBelleHue cTeH

MpueMbl, UCNOAb3yeMble AAS PaBHOMEPHOrO OCBELLEHUS CTEH, MPUMEHUMBI
TaKXKe AAS APYrMX 60Abwinx nosepxHocTei. OHM XOPOLIO MOAXOASAT AAS
CTeH, OBLWMNTbIX APEBECHBIMU MAUTAMU MAM APYrMMU CAErKa TEKCTYPUPOBaH-
HbIMM MaTepPUaAaMM, TaK KaK CKPbIBAIOT AedpeKTbl MOBEPXHOCTU, AGAAS €€ BU3Y-
aAbHO 60Aee poBHOM. (B MPOTUBOMOAOXKHOCTb 3TOMY, MOACBETKA CTEH CKOAb3-
ALLMM CBETOM MCMOAB3YETCS AASl BLIAGAEHUS TEKCTYPbl HEPOBHbIX MOBEPXHO-
CTeM, TaKUX KaK KMPMUYHAs MAM KamMeHHas KAaAKa — cM. Huxke). OcselleHune
CTEH Yalle BCero NMpUMEHSIETCs B MPOCTbIX MUHUMAAUCTUHECKUX MHTEpbepax,
TaKMX KakK My3eu COBPEMEHHOrO MCKYCCTBA, HOBble OQPUCHbIE MOMELLEHUS U
COBpEMeHHble KBapTUPbl. 3aAMBAIOLLLEE OCBELLLEHWUE AYULLIE BCETrO MOAXOAMT AASI
MaTOBbIX CTEH, TaK KaK MPU MSIHLLEBbIX CTEHAX OHO MOXXET MPUBECTU K MOABAE-
HUIO CAEMSILLMX BAUKOB.

MoAOGHO CBETOBbIM KapHM3aM M OTPaXKEHHOMY OCBELLEHMIO, MOACBETKA
CTEH MOXXET CO3AaTb B KOMHATe SIPKYIO, MPUBACKATEAbHYIO M PacCAaBAAIOLLLYIO
atmochepy. CBETUABHUKM  AAS OCBELLLEHMSI CTeH OBbIYHO MMEIOT HecMMMe-
TPUUHBIE AMH3bI U YCTaHABAMBAIOTCS Ha HEKOTOPOM PacCTOSIHMM OT CTEHbl UAM
MOBEPXHOCTU AASl MOAYHEHMs TAKOrO YrAa MaAeHWs CBETa, MPU KOTOPOM CAe-
rsillee AGMCTBUE U 3aTEHEHME OT paM M APYrMX OBbEKTOB, YCTAHOBAEGHHbIX Ha
CTEHE UAM Ha MOBEPXHOCTU, MUHUMAABHBI.

ColorBlast Powercore

ColorBlast Powercore npoussoacTBa Kommna-
Hum Philips Color Kinetics — yH1BepcaAbHbIi MOA-
HOLLBETHbIN CBETOAMOAHbBIN CBETUABHMK, KOTO-
Pblit MOXET MUCMOAL30BATLCS AAS OCBELLLEHUS CTEH

e
KaK CHapy>M, TaK U BHYTPU MOMELLLEHUS, @ TaKxKe 5;—

AAS GOHOBOW MOACBETKM, OCBELLEHUS! BbIBECOK,
KUK n MHorue gpyrwe csemogmogHbre

MOACBETKU CTEH CKOAb3ALWLMM CBETOM, TOHEYHOro csemuabHukm, ColorBlast Powercore
U MPOXEKTOPHOro OcCBEeLLEeHUA. CBeTUABHUKK C ABAAEMCA YHNBEPCAAbHBIM, NPUTOGHBIM
gAsl pa3AMYHbIX 06AGCMeEN NPUMEHEHUS,

BKAKYAA OCBELLEHUE CMEH U UX
rpaHUL, a C Y3KMM MyYKOM CBe€Ta MCMOAb3YIOTCA N0gcBEMKY CKOAb3ALLUM CBEMOM,

LWIMPOKMUM My4YKOM CBE€Ta UMEIOT AyY 6e3 ueTKux

AASl TIOACBETKU C BOABLLOrO PaCcCTOSIHUSI BBICOKUX  [TOYEYHOE 1 NPOXKEKIMOPHOE OCBELIEHNE.
CTeH U $hacasoB 3AAHUIA.
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®omo: ®park Aopocu

ColorBlaze

CeetuabHUK ColorBlaze, paspaboTaHHbI KOM-
naHuen Philips Color Kinetics, — 3To Bbicokoag-
GEeKTUBHBIA AMHEMHDBIM CBETUABHUK AASl 3aAMBa-
lOLLLero OCBeL,eHUs1 GOAbLUMX MAOLLAAEN, pacro-
AOXEHHbIX Ha 3HAYMTEABHOM PaCCTOSIHMM, HaCbi-
WweHHbIMKU LBeTaMu. OH MAEAABHO MOAXOAUT AAS
TEaTPaAbHOTO U apXUTEKTYPHOTrO OCBeLLEeHUS.
BcTpoeHHbIit 6GAOK MUTaHWS U aAPecHbI MpUeM-
HUK AEAAQeT 3TOT CBETUAbHUK OCOBEHHO MpUBAEKa-
TEAbHbIM AASl CAQYM B apeHAY, MOOMAbHBIX U ApY-
TMX BMAOB BPEMEHHOro rnpumeHeHus. [pouHbIi
KOPIYC M MPOCTOE MOAKAIOUEHME MUTAHMUS, BbIMOA-
HeHHOe B COOTBETCTBUMM C TpeboBaHMAMM MeXAyHapOAHOM 3SAEKTpUYECKOM
komuceun (M3IK), ynpoluaeT NepUOAMYECKYIO YCTaHOBKY, KOHOUIypUpOBaHue
U AEMOHTaX. BbICOKMIA CPOK CAY»6bl, HE6OAbLLOM 06beM paboT Mo Texobcay-
YKMBAHUIO U UHTEAAEKTYaAbHOE YyrpaBA€HUE, CBOMCTBEHHbIE BCE CBETOAMOA-
Hol npoayKumu, aeratoT ColorBlaze Takke MAEaAbHBIM pelleHUEM AASl MOA-
CBETKM apXMTEKTYPHbIX COOPY>KEHUI.

[Mpumep: OcseweHne cmen/
CoBpeMeHHas gocmonpuMe4yameAbHOCMb

B pasrap cesona otnyckoB B 2008 roay B . AoHr-buy, wrat Kaamudpophus,
COCTOSINOCb TOPYKECTBEHHOE OTKPbITME HECKOABKMX CBETOAMOAHBIX CUCTEM
OCBeLLEeHUs, MPUMEHEHHBIX B U3BECTHBIX 3AAHUSX B LLEeHTpe ropoaa. Aas ocse-
LLLEHMS KAXKAOTO 3AaHMS UCTIOAb3OBAAWUCH PasHble TUMbl CBETUABHUKOB. DTO CAe-
AAAO KBKABIN OBbEKT MHAMBUAYAAbHBIM U Y3HABAEMbIM.

KoHdepeHu-LeHTp B . AoHr Buu (The Long Beach Convention Center)
MOABEprcsi Cepbe3HOM pecTaBpauuu; Ternepb BHYTPEHHME MOBEPXHOCTU €ero
cTekAasiHHoro atpuyma ocgewwatoT |00 ceetuabHukoe ColorBlast Powercore,
KOTOpble CO3AQIOT 33aAMBAIOLLEE OCBELLEHWE WHTEHCUMBHbIM, POBHbIM CBe-
TOM u3MeHsiemoro upeta. [1pumeHeHune ceeTuabHUKoB ColorBlast Powercore
MO3BOAMAO MPOEKTUPOBLLUKAM OAHOBPEMEHHO AOCTUYb HECKOABKUX LLEAEM:
MOBbICUTb 3HEPro3$pPeKTUBHOCTb, YMeHbLIUTb Ob6beMbl paboT Mo TexHuye-
CKOMY OBCAY>KMBAHUIO MPAKTUYECKU AO HYASl U MOAYUMTb LBeToBble 3¢pdeKTbl

6e3 1CroAb30BaHUA CBeTOd)MAbTPOB.
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CKoAb35LL,a8 NOACBETKa CTeH

OcBelleHre CTeH CKOAb3SLLMM CBETOM SIBASIETCS €lle OAHUM MPUEMOM,
KOTOPbI WCMOAb3YeTCS AASl OCBELLEHUS] CTeH M GOAbLUIMX MOBEPXHOCTEN.
B oTAMUMe OT 3aAMBAIOLLErO OCBELLEHMs!, OCBELLLEHNE CTEH CKOAb3AILLMUM CBe-
TOM MNPEAHa3HA4YeHO AASl BbISBAGHMS TEKCTYPbl KMPMUYHOM WMAM KamMeHHOM
KAZAKU MAWM APYrMX LUEPOXOBATbIX MAM AEMHbIX MoBepxHocTen. CBETUABHUKM
AASl OCBELUEHUS CTEH CKOAb3SILLMM CBETOM OBbIYHO YCTaHABAMBAIOTCS OYEHb
GAM3KO K OCBELLAEMOM MOBEPXHOCTH, B 3KeAobe MAM GOKCe, PacrnOAOKEHHOM
CHW3Y MAW CBEPXY 3TOM MOBEPXHOCTU. DPPeKTUBHbIE CBETUABHUKU AAS OCBE-
LEHUS CTEH CKOAb3SILLMM CBETOM OBGECMeYMBAIOT BbICOKYIO MHTEHCUBHOCTb
CBETA B My4YKe C OTHOCUTEABHO Y3KMUM YTAOM PaccemBaHus.

MoAHOLBETHbIE CBETUABHUKU AAS OCBELLEHUS CTEH CKOAb3ALLMM CBe-
TOM MO3BOASIIOT OCBELLATb MOBEPXHOCTU, CO3AABAS MPU 3TOM SIPKME CBETOBble
3¢pPeKTbl C U3MEHEHMEM LLBETA, AW MEHSITb BMA KOMHATbl B 3aBUCMMOCTM OT
BPEMEHM roAQ, BPEMEHM CYTOK M T. M.

ColorGraze Powercore

ColorGraze™ Powercore — 3To -
AvHelHbIt  RGB-cBeTUMAbHMK,  paspa- __.-";’y
60TaHHbI  KomnaHueit  Philips  Color ""'-"
Kinetics, MAEaAbHO TMOAXOASALMMA AAS

CKOAb34LlLEero U 3aAMBalOLLLErO oOcCBelle-

HUS CTeH M noacBeTku BbiBecok. Color-

Graze Powercore obecrieuvBaer pas-

HOMEPpHbI My4OK CBETa Ha PacCTOSHMM

Bcero AvLb 6 atoimos (152 mm) 1 umeet

HU3KOMPOGUABbHYIO KOHCTPYKLIMIO, O6b-

€AVMHEHHYIO C TUOKMMM  KpeneXXHbIMM

SAEMEHTaMM, OBAEr4atoLUMU YCTAHOBKY.

PasAuYHble BapuaHTbl AAMHBI U LUMPUHBI

CBETOBOTO My4Ka, a TaKXe WMHAMBMAYAAbHO aApecyeMble CErMeHTbl AAMHOWM
1 ¢yt (305 MM) B KaXKAOM CBETMABHMKE MO3BOASIOT TOYHO YMPaBASITb LLBETO-
BbIMU 5pdEKTaMU U CBETOBBIMMU LLIOY.

[pumep:
CkoAb3siwas nogceemka cmeH | Yacmras ksapmupa

North Dumpling Island — 3To pacnoAo)eHHbIi Bo3Ae Mobepexkbsi LITaTa
KOHHEKTUKYT OCTPOB MAOLLAAbIO 3 aKpa, BAAAEAbLIEM KOTOPOro sBASIeTCS
yAauAmBbli u3obpetateab AuH KeitmeH. Koraa Beperosas oxpaHa CLUA obpe-
33Aa SAEKTPUYECKMI KabeAb, MAYLLMIA K PaCrOAOKEHHOMY Ha OCTPOBE MasiKy,
KeliMeH Ha4aA MCMOAb30BaTb BO3OGHOBASIEMblE MCTOUHMKM SHEPIUM U MOCACA-
HUe AOCTUXKEHWS B OBAACTU OCBELLLEHMS, OUMCTKU BOAbI U GbITOBOM TEXHUKM,
MHOTME U3 KOTOPbIX ABASIOTCS €ro COBCTBEHHbIMU M306PEeTEHUAMM.
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Mo BceMy ocTpoBy KeliMeH ycTaHOBMA cBeTOAMOAHbIe cBeTUAbHMKM Philips.
AAsi ocBellleHMsi HAapyXKHOM KMPMMUYHOM KAQAKM JKMAOFO AOMa OH BblGpaA
ColorGraze Powercore. Bocemb cBeTUMAbHMKOB AAMHOM 4 ¢yTa (1218 mm)
KaXXAbI OblAM YCTaHOBAEHbI TakK, 4TOObl MPEACTaBAATb COGOM HerpepbiB-
HYIO AMHMIO, OBPaMASISl HUXKHIOIO CTOPOHY CBeca Kpbilun 3aaHus. Obecneun-
Basi CBETOBOW MOTOK, paBHbIit 270 AtomeHoB Ha ¢yT, cBeTuAbHUKM ColorGraze
Powercore 3aAMBalOT TeKCTYpUPOBaHHble Hapy)KHble MOBEPXHOCTU 3AaHMUS
Apkum cBeToM. [peBocxoaHOe KauecTBO Aydeit cBeTa obecreumBaeT ocBellle-
HWe cTeH 6e3 3aMeTHbIX NMEPEXOAOB MEXAY CBETUAbHUKAMM.

Kaxabit cBetuabHUK ColorGraze Powercore notpebasiet Bcero 70 BT, uto
crnocobeTByeT 3¢ ¢peKTUBHOMY WMCMOAb3OBAHMIO SAEKTPOSHEPrMM Ha OCTpOBE.
B oTAMUMe OT TPaAMLIMOHHOM CUCTEMbl OCBELLEHMS C MCMOAb3OBaHWUEM MPO-
YKEKTOpOB 3aAMBatoLLlero cseTa, cBeTuAbHUKM ColorGraze Powercore aatoT
HarnpaBAeHHbIN CBET, MOMAAAIOLLMIA TOABKO TYAQ, FA€ OH AEMCTBUTEABHO Hy>XKeH,
4TO CBOAMT K MUHMMyMy MOTEPM CBETAa M MOBbIAET 3HEpProd¢$pdeKTUBHOCTDL
CUCTEMBI.
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ColorGraze Powercore ocBeliaem CKOAb3SLLMM CBEMOM KUPNUYHYIO CMEHY XKMAOT0 goMa Ha
ocmpose North Dumpling Island, rge ncnoAb3yomcs moAbko B0306HOBASIEMblE MCMOYHUKM
sHeprun. BoicokoappekmusHbie HanpasaeHHble ucmoyHuku ceema ColorGraze Powercore
nomorarm MakcMMAAbHO COXPaHUMb npupogHble pecypcbl Ha ocmpose.
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3aAuMBaloLLee ocBeleHmne

3aAMBalOLLEE OCBELLEHNE C OAHOM CTOPOHbI SIBASETCS OAHMM M3 BUAOB
O6LLEero OCBELLEHUS, @ C APYrOM — OAHMM M3 BUAOB OCBELLEHUS| BEPTUKAAb-
HbIX MOBepXHOCTeN. AAS OCBELLLEHUS CMOPTMBHBIX MAOLLAAOK, @ TaKXKe AAS
NMOACBETKM GOABLUMX HaPY>KHbIX MOBEPXHOCTEN APXUTEKTYPHBIX COOPYXeHWI
YaCTO UCMOAB3YIOTCS CBETUABHUKM C METAAAOMAAOr€HHBIMU AAMMaMKU BbICOKOTO
AaBAEHMSA. YiKe CyLLeCTBYIOT CBETOAMOAHBIE CBETMAbHMKM CO CBEPXBbICOKOWM
MHTEHCMBHOCTbIO CBETA, CMNOCOBHbIE COCTaBUTb KOHKYPEHLIMIO TPAAMLIMOHHbIM
MPOXKEKTOPaM 3aAMBatOLLLEro cBeTa (OCO6EHHO LIBETHOO) C TOYKM 3peHUs BKC-
MAYaTaLMOHHBIX XapaKTEPUCTUK U SHEProdpPeKTUBHOCTU.

ColorReach Powercore

ColorReach™Powercore, paspa6oTaHHbI KoMMa-
Hueit Philips Color Kinetics — BbicokoadpdeKTUBHDII
Hapy>Hblil MPOXEKTOP 3aAMBAIOLLLErO CBETA, OH SIBAS-
eTCsl MepPBbIM CBETOAMOAHBIM MPOXEKTOPOM, CMOco6-
HbIM SIPKO OCBelLlaTb $pacaabl GOABLLMX apXUTEKTYPHbIX
coopyxeHnuit. ColorReach Powercore cneuuabHo

CO3AAH AASl OCBeLLEHMs KpyrmHOMAcLITabHbIX 0obbek-

TOB — KOMMepYecKmnx Hebockpe6oB, KasnHO, obLmp-

HbIX MAOLLAAEH PO3HWUYHbBIX MarasuHOB, MOCTOB, 3CTa-

KaA, MaMSITHMKOB M AoCToOrpuMeyaTeAbHocTei. OH

ob6AapaeT cBeTOBbIM MoTokoM 6oaee 5000 AM 1 u3Ay-

YaeT cBeT Ha paccTtosiHue 6oaee 500 dyTos (152,4 m):

ColorReach Powercore ctaa nepeoit aHeproadoek-

TUBHOM aAbTEPHaTUBHOM TPAAMLIMOHHBIM MPOXKEK-

TOpaM 33aAMBAIOLLLETO CBETA, KOTOPbIM MWCMOAb3yeTCst

AAsl OCBeLLEHUs HapyHbIX MnoBepxHocTel. Crnocob-

HOCTb BOCMPOM3BOAMTb MUAAMOHBI LIBETOBbIX OTTEHKOB 6€3 WMCMOAb3OBaHMs
CBETOPUABTPOB  3HAUMTEeAbHO  noBbiaeT  3¢pdekTBHOCTL  ColorReach
Powercore Tam, rae TpebyeTcs LiBeTHO CBET.

[pumep: HapyskHas apxumekmypHas nogcsemka /
ObuecmseHHoe 3gaHue

OrpomHoe 3aaHue KayHTu-XoaAa, GbiBLuel WTab-KBapTUpbl MECTHBIX Opra-
HOB BAACTU B AOHAOHe (AHTAMS), TeMepb CAYXKMT LLEHTPOM TYpPUCTUYECKOro,
TOProBOro U roCTMHUYHOIO 6U3Heca. AAsS OCBELLLEHMS, BbINOAHEHHOTO B CTUAE
6apoKKO 3Moxu Kopoaeit DayapAoB, pacapa 3aaHua KayHTU-Xoaa, pacrioao-
»keHHoro B paiioHe CayT-BaHk (FOxHbili 6eper), pAAOM CO 3HAMEHUTBIM KOAe-
com 0603peHust «/AOHAOHCKMIA TAa3», MCMOAb3YIOTCSI CBETOAMOAHBIE MPOXEK-
Topbl 3aamBatolero ceeta ColorReach Powercore.

CeeTtuabHUKM ColorReach Powercore nomoran ynpaeasiolelt KoMnaHum
MOBbICUTb MPUBAEKATEAbHOCTb KayHTU-X0AAQ He TOABKO AHEM, HO U B TEMHOE
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®omo: Redshift Photography

LllecmHaguame ceaemoguogHeix npoxxekmopos ColorReach Powercore 3aansaom
HACbILLEHHbIM CBEMOM M3MeHsIoLLerocs usema ¢acag 3gaHus Kaynmu-Xoaa B AoHgoHe,
Anrans. CeemuabHukyu ColorReach Powercore npugaiom KayHmu-XoAAy BeAnyecmBeHHbI
M NPUBAEKAMEAbHbIN BUG HOYbIO M TAPMOHM3MPyemM ero KOHCMPYKLMUIO C PACNOAOXKEHHbIM
No6AU30CMMU 3HAMEHMMBIM KOAECOM 0603peHNns «\OHGOHCKMI rAa3y, BJBOE yMEHbLLIASA NPy
3mom nompebAeH1e SAeKMpOo3HePrum, pacxogyemor Ha NOgCBeMKYy.

Bpemsi cyTok. CnocobHoctb ColorReach Powercore BocrnpoussoauTbs AuHa-
MUYeCKMEe CBETOBble LIOY W LiBETOBble 3PPEKTbl TaKKe MO3BOASIET KOpropa-
TUBHBIM KAMEHTaM, KOTOpble apeHAYtoT KayHTu-XOAA AASl YaCTHbIX Mepomnpu-
STWUM, 3aAMBaTb MOBEPXHOCTb 3AaHWs CBETOM, COOTBETCTBYIOLLMM, HarnpuUMep,
LiIBETaM AOrOTMMA CBOEM KOMMaHuW. MOAEPHM3aLIMA OCBELLLEHWS 3aKAIOYAAACh
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B MPOCTOM 3aMeHe CyLLLeCTBYIOLMX TPAAMLIMOHHBIX CBETMABHUKOB LLIECTHAALLA-
Tbio NpokekTopamu 3aAmBatoLero ceeta ColorReach Powercore.

MpoXeKTOpbl PacroOAOXEeHbI B MPOMEXYTKaX MEXAY KOAOHHaMM, YTO MOA-
UepKMBAET LLEHTPaAbHbINA BXOA, MMEIOLLMI B MAAHE CEPMOBUAHYIO GOpMy; Mpu
3TOM YeTbIpe MPOXKEKTOpa YCTaHOBAEHbI BAOAb dacasa 3paHus. KaxAbii npo-
»ekTop ColorReach Powercore notpebasiet Bcero auwwb 290 BT npu noaHoit
apkoctu npotus 600 BT, noTpebasieMbix paHee yCTaHOBAEHHBIMM TPAAMLIMOH-
HbIMU CBETUAbHUKAMU. DTO MO3BOAUAO CHU3UTb MOTPeBAEHME SAEKTPOSHEPrUM
B ABa pasa.

«YBUAEB, Ha YTO CrnocobHbl cospaHHble KomnaHuel Philips cBeTMAbHUMKM-
npoxektopbl ColorReach Powercore, Mbl He pasoyapoBaAuch B CBOeM BbiGope.
OHu obecneynBaloT HacbILLEHHbINA LIBETHOM CBET MPU 3HAYUTEABHO MEHbLUMX
3aTpaTax Ha 3KCMAyaTaLMio U OBCAYXKMBaHME MO CPABHEHUIO C TPAAMULIMOHHBIMM
MCTOYHUKAMM CBETa — MOAOGHYIO BO3MOXXHOCTb CHUXXEHWSI 3aTPaT B CAOXMB-
LUMXCS SKOHOMMUYECKMX YCAOBMSIX MPOCTO HEAb3sl UTHOPMPOBATbY, — OTMETUA
PYKOBOAUTEAb YrpaBAsiioLLLei KOMMaHuK 3aaHms [uTtep KacTeatoH.

OCBeLLI.eHMe AOpor, YAUL, U MAOLLLAAEMN

Aoporu, yavupl 1 naowaan TpebyloT AOCTaTOYHOrO, paBHOMEPHOro ocBe-
LLLEHUS AASl MELLEXOAOB U aBTOMOGMAeH. CBETUABHUKM YAMYHOTO OCBeLL,eHUs
O6bIY4HO MOHTMPYIOTCSI Ha OMOPaX MAM Ha 3aKPErAEHHbIX Ha OMOpax KpOH-
LTenHax.

K 2008 r. 8 CLUA u EBpone B 65% Bcex cBeTopopoB 1 PpoHapeit A ocBe-
LLLeHWs1 TPOTYapOB AaMrbl HaKaAMBaHMSA OblAM 3aMeHeHbl Ha cBeToaMOAbI. Kak
1 B MPOXEKTOPHOM OCBELLEHUM, CBETOAUOAHBIE UCTOYHUKM cBeTa obecrieun-
BAIOT 3HAYUTEABHYIO SKOHOMMIO DAEKTPOIHEPTUM B Cdepe CUrHAAbHOro ocBe-
LLLeHWs: CBeTOPUABTPbI AaMM HaKaAMBaHWUs MOryT 6aokuposaTb A0 90% ceeTo-
BOTO MOTOKA CBETUABHMKA.

B cdepe curHaabHoro ocselleHMsi 0COBEHHO KPUTMUHBI BbICOKAs HaAEX-
HOCTb U AAUTEABHbIA CPOK CAYXXKObl CBETOAMOAOB, BeAb 3aMeHa Aamn o6xo-
AUTCS| AOPOTO, @ HeucrpasHble CBETOQOPbI MOBbIAOT PUCK BOZHUKHOBEHUS
aBapuitHbIX cuTyauuin. OAHAKO CBETOAMOABI MOTYT BbiTb He TOABKO aAbTepHa-
TUBHbBIM PeLEHNEM AAS OCBELLLEHUS! TPOTYapOB, YAUL, U AOPOT, HO M CMOCOGHbI
M3MEHWUTb CaMW MPUHLMMbBI HOYHOTO OCBELLLEHUSA. TaK, CBETOAMOAbI MOTYT BbITb
MHTErp1MpOBaHbl B AOPOXHbIE MOKPbITUS, GOPAIOPbI U 3aLLUTHbIE OrPaXKAEHMSI.

Radiant

Radiant — paspaboTaHHbiit komnaHuein Philips Gardco cBeTUABHUK AAA
OCBeLL,EeHUs MAOLLLAAEH, YAUL, U AOPOL. B HeM McrmoAb3yeTcs yHMKaAbHas Mpus-
MaTU4ecKas onTHYecKas cucTema U GeAble CBETOAMOAbI BbICOKOM MHTEHCUBHO-
CTU, NMO3BOASIIOLLME MOAYHUTb UBMEHSIEMYIO FTEOMETPUIO OCBELLLAEMOrO Y4acTKa,
TOYHOE HaLeAMBaHME M MPEBOCXOAHOE KayecTBO cBeTa. [lo cpaBHeHWIO
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r C HaTpMEBbIMU U METAAAOraAOr€éHHbIMU AaMnamu

BbICOKOTO AaBAeHusi Radiant obecneunBaeT sko-
Homumio 30-50% sAekTpoaHepruu. [NoaesHbilt cpok
CAYX6bl cBeTUAbHMKOB cocTaBAseT 50 000 wuacos
MAM GOAbLLE, YTO GAArOTBOPHO BAMSIET Ha CHMXKe-

CBemMUAbHUK Philjpg Gardco HWE 3aTpaT Ha 3aMeHy U 06CA)’)KI4B3.HMe. CromkocTb

Radiant gas yAuuoro ocseuienus K aTMOChEpHbIM BO3AENCTBUAM, MPOYHAA KOHCTPYK-

obecneynaem 3KkoHomuio go 50%
SAEKMpO3HEPrum no ChasHeHUIo ¢

UMA M obTeKaeMblii COBPEMEHHbI KOPMyC AeAaloT

HAMpUeBbIMU ¥ MEMAAAOrAAOr€HHbIMM Radiant noaxoafLWMM pelueHneM AAs MHOTMX O6Aa-
AGMNAMM BbICOKOTO JaBAEHMSI. cTeit npUMeHeHus.

Philips Gardco

®omorpaus

ABapuitHoOe U yTUAUTApPHOE OCBeLLeHNe

K aBapuiMHOMY M YyTUAUTApPHOMY OCBELLLEHMIO OTHOCUTCS OCBELL,EHUE BbIXO-
AOB, BbICOKMX MPOAETOB MPOMbILIAEHHbIX 3AaHMI, MapKepHOe OCBeLLeHue,
ocCBell,eHNe AOKOB, B3PbIBOOMACHBIX 30H U CBETOBbIE YKa3aTeAU AASl Pa3AMYHbIX
NMPOMBbILUAEHHbBIX U APYTUX MPUMEHEHUMN.

OcsellleHNe BbIXOAOB U APYTME BMAbI YKa3aTEAbHOrO OCBELLEHUS MpeA-
Ha3HAYEHO AASl OTOOPaXKEHWsl HAMPaBAEHUS ABMXKEHUS U MHPOPMALMOHHBIX
coobueHnin. OcBellieHMe yKasaTeAel U NMPOXOAOB MOMOraeT AOASM OPUEHTU-
pOBaTbCA BHYTPU M BHE 3AAHWUN.

BO3MOXHOCTb CBETOAMOAOB M3AYYaTb SIPKUIM CBET B TeYEHME TbICAY YacoB
MOBbILLIAET HAAEXKHOCTb aBAPUNHOTO OCBELLLEHUS MO CPaBHEHMIO C TPAAULIMOH-
HbIMMW UCTOYHMKaMK CBeTa.
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CucTema ocBelL,eHUS MeEeXOAHOro Nepexoaa
Philips Gardco

Paspa6otaHHas Philips Gardco cuctema ocse-
LLLEeHUS MeLIEXOAHOTO Mepexoaa MoBbillaeT 6Geso-
MacHOCTb AIOAEM M CHMXKAET PUCK TPaBMUPOBAHMS,
AHEM U HOYbIO MPeAynpexAas BOAUTEAEH O nelle-
XOAHbIX nepexoaax. CucTeMa BKAIOYAET BMOHTU-

poBaHHblE B AOPOXHOE MOAOTHO MPeAYMNpeAUTEAb-
Hble orHu (IRWL). B Helt npumeHeHbl cBepxXbsipKue
CBETOAMOAbI, BUAMMBIE Ha PacCTOSIHUMM GoAee YeM
500 ¢yTOB Npu MPsIMOM COAHEYHOM CBeTE M Ha pac-
cTOsiHMM 6oAee 1 MMAM HOYbBIO.

KoHTpoAAep cucTeMmbl, obecrneunBaloLLmit aBTo-
MaTUYEeCKOe BKAIOYEHME C MOMOLLBIO AATHMKA ABM-
YKEHMsl, PACMOAOXKEH BHYTPU TyMObl, UMeIOLLLEN MPU-
BAGKAaTeAbHbIM BUA. [lelliexoAbl TakKe MoryT camo-
CTOSATEAbHO BKAIOUMTb CUCTEMY MPOCTbIM HaXKaTWUeM
KHOTMKM.

CucTema OCBeLUEHUs MELLEXOAHOTO MepexoAa MpeAHasHaueHa AASl ycTa-
HOBKM Ha HeperyAMpyeMbiX MepeKpecTKax M B MecTaX, TAe AOPOry nepexo-
AMUT GOAbLLIOE KOAUHYECTBO MELLEXOAOB — BO3AE LUKOA, BOGHHbIX 6a3, KOAACA-
el M TOproBbix MpeAnpuaTHit. [1pu aKTMBALMM cMCTEMa BKAIOYAET BMOHTM-
POBaHHble B AOPOXHOE MOAOTHO HEMOCPEACTBEHHO Mepes MepeKpecTKoM

®omorpagus nesamaemcs ¢ paspewenus Philips Gardco
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NpeAynpeAUTEAbHble OTHM M MOACBETKY OBbIMHOTO AOPOXHOIO 3HaKa, AOMOA-
HUTEAbHO O6O3HavaloLLLEro MellexXoAHbli nepexoA. [pu nepexoae neiexo-
AaMU AOPOTU BCTPOEHHbIE B AOPOXKHOE MOKPbITUE MPeAyNpeAUTEAbHbIE OFHU
MMraloT C peryAupyeMoit 4acToToi. BosaMoxxHoOCTH cucTeMbl MOryT GbiTb pac-
LUMPEHbI C MOMOLLbIO AOTMOAHUTEABHBIX YCTPOMCTB, MPeAYMPEXAAIOLMX BOAU-
TeAsl O MPUCYTCTBUM MNeLLeXOAOB. HacTpanBaeMble CBETOAMOAHbBIE 3HAKM U CUT-
HaAbHble OTHM MOTYT GbiTb YCTaHOBAEHbl Mepes BCTPOEHHBIMM B AOPOXHOE
MOKPbITUE OTHAMM AASl MPEAYMPeXKAEHUSI BOAUTEAEH O MpUBAMIKAIOLLLEMCS
nepekpecTke.

CucTema pyqHOrO BKAIOHYEHMS| MOXET 3amUTbiBaTbCsl OT HEBOABLLOrO, ycTa-
HaBAMBAEMOrO Ha CTOAGE UCTOYHMKA MUTaHUs MEepPeMEHHOro TOKa MAM OT COA-
HeyHoM 6aTapen. DHeprospPpeKTUBHOCTb U AAUTEAbHBIM CPOK CAYXKObl ycTa-
HOBAEHHbIX B CUCTEME CBETOAMOAOB MOBLILIAIOT €e SKOHOMMUYECKyo 3ddek-
TUBHOCTb, HAAEXKHOCTb M CHUXKAIOT 06beM paboT Mo 06CAyKMBaHMIO.

AKUEeHTHOe ocBelleHune

AKLIeHTHOE OCBelLleHHUe MO CBOEN MPUPOAE SBASETCA AEKOPaTUBHBIM. MHO-
rA2 CaMM CBETMABHMKM aKLLEHTHOrO OCBELLEHWUS WCMOAb3YIOTCS B KayecTBe
YKPaLLEHUS, HO FOpa3sA0 Yallle B AEKOPATMBHbIX LLEASIX MCMOAb3YeTCS M3AyYa-
€MbI UMM CBET.

CBEeTUABHUKM aKLLEHTHOTO OCBELLEHWS NMPEACTaBAEHbI B LIUPOKOM acCOPTU-
MeHTe, OT HEGOABLLMX MPOXEKTOPOB AASl MOACBETKU CKYABMTYP M MaAbIX apXu-
TEKTYPHbIX U AQHALIA$THBIX OOBEKTOB, MOABECHBIX CBETUABHUKOB AASl W3bl-
CKaHHOTO OCBELLLeHUs! PeCTOPaHOB U GapOB UAM AASl TOAYHEHUSI AEKOPATUBHBIX
nsaTeH 6eAOro U MEeHSIIOLLLErocs LiBETHOrO CBeTa AO MOrpy>KaeMbiX B BOAY CBe-
TUABHUKOB AASl OCBelL,eHNst pOHTaHOB, 6GacCeMHOB U T. M.

ColorBurst 6

ColorBurst® 6 — paspaboTaHHbIli KOMMaHWeN

Philips Color Kinetics KpyrAbiii CBETOAMOAHBIN CBe-

T TUABHMK aKLLEHTHOrO AMHAMUYECKOTO OCBeLL,eHMs,

F NMpeAHa3HaueHHbIM AASl BHYTPEHHEro M Hapy>KHOro

— ocBeleHus. OH MMeeT KAACCUYECKUIA AASl STOTO BUAQ

NpUOBOPOB KPyrAbIi KOPMYC AMaMeTpoM 6 AIOMMOB

(152 MM) 1 M3Ay4aeT cBeTOBOM MOTOK, paBHbii 500 AM,

notpebass npu 3TomM Bcero Avwb 25 BT 3akaio-

YeHHbIM B MPOYHBIA AMTOM AAIOMUHMEBbLIM KOPIYC,

ColorBurst 6 M3Ay4aeT cBeT HacbILLEHHbIX LBETOBbIX

OTTEHKOB M MOMOraeT CO3AaTb CBETOBble 3¢$PeKTbl

NMepeMeHHOTO LIBETA B HarpaBA€HHOM, 3aAMBAIOLLLEM U aKLLEHTHOM OCBELLLEHUM.

MoHTaXKHOe KOABLLO C TPeMsi BUHTaMW ODAEr4aeT YCTaHOBKY OMTUKM, XKAAlO3U
M APYTMX aKCeCCyapoB AASl HAMPaBAEHUS U PacrpeASAEHUs CBeTa.
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iColor MR g2

CeetoamoaHas Aamna iColor MR g2, paspabotaHHas komnanuen Philips
Color Kinetics, HarASAHO AEMOHCTPUPYET OrpOMHbIE MPEUMYLLECTBA MPAMOM
3aMeHbl TPAAMLIMOHHBIX MCTOYHMKOB cBeTa cBeToAaMoaHbIMU. iColor MR g2 —
3TO WMHTEAAEKTYaAbHas moAHouBseTHas Aamria MRI6, koTopas nossoasieT cos-
AaBaTb CBETOBbIE€ BCMbILKM HACbILWLEHHbIX LBETOB
n cetoBble 3¢pdekTbl ¢ M3MeHeHMeM LBeTa. Cae-
TOAMOAbI BbICOKOM WMHTEHCMBHOCTM, ABa BapuaHTa
LUMPMHBI CBETOBOTO My4Ka M CMEHHbIE MPO3payHble

M MaToBble AMH3bI — Bce 3To AeAaeT iColor MR g2
NpeKpacHbIM PeLLeHUEM AASl OCBELLLEHWUSI apXMUTeK-
TYPHbIX 3AaHUI, B T€aTpe, B MarasmHax.

CraHpapTHbit Lokoab GUS.3 u AByxwTbipbKO-
Bbii pasbeM MRI6 obGecneunBaloT COBMECTMMOCTb
iColor MR g2 c GOABbLIMHCTBOM MOAYAbHbIX, LUMH-
HbIX U MOABECHbIX CBETUAbHMKOB AASl Aamn MRI16.
Ans yctaHoBku Aamn iColor MR g2 B npubop aas
Aamnbl MR | 6, TpebyioLwmii HAAUYMS TOHKOTO $AAHLLIA BOKPYT MEepeAHe KPOMKM
AQMMIbl, UCMOAb3YETCS AOMOAHWUTEAbHbIA KOAbLLEBOM MEPEXOAHMK. AAsi noa-
katoveHus Aamn iColor MR g2 ucrnoAb3yeTcss CTaHAAPTHbIA ABYXMPOBOAHBIN
KabeAb B ABOMHOM M3OAALMM MAM NUTalOLLME NpoBoAad. BAoku nuTaHus/ynpas-
AeHus, paspaboTaHHble aas iColor MR g2, 06beAMHAIOT MUTalOLLLEe HampsKe-
HUE U YNPaBAAIOLLLME CUTHAABI B OAHY ABYXMPOBOAHYIO LLeMb M MOTYT UCMOAb-
30BaTbCs C OBbIYHBIMU CBETUABHUKAMK U MaTpoHamu AAs aamn MR 6.

C-Splash 2

C-Splash™ 2 — paspaboTaHHbIit KOMMaHWe
Philips Color Kinetics cBeTOAMOAHbIN CBETUABHUK
AASl aKLLEHTHOTO OCBELLEHWUS WM3MEHSIeMOro LiBeTa
CBEYEHMs, MPUTOAHDBIA AASl UCTIOAb3OBAaHWUS B Mpe-
CHOM U COAEHOM BoAe Ha rAy6uHe Ao |5 ¢pyTos (4,6
M). BAaroaaps BOAOHEMPOHULLAEMOMY AUTOMY AQTYH-

HOMYy KOPryCy U PeryAMpoBOYHOMY YCTPOWCTBY W3
KpeMHueBoit 6poHsbl, C-Splash 2 naeaAbHO noaxo-
AUT AASl YCTaHOBKM B OHTaHaX M MapKax OTAbIXa,
a TaKXe MOXEeT 3KCMAyaTUpoBaTbCA B CypOBbIX
atMocepHbix ycaosusix. CBeTuAbHUKKM C-Splash 2
McrnoabsytoTcs Aaa noacsetkn Osepa Meutsi (Lake
of Dreams) B oTeae/kasuHo Wynn, r.  Aac-Berac
(cM. doTo Aanee).
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®omo: Studio West Photography, r. Aac-Berac

®omo: [Mbepo Komnapommo (Piero Comparotto)

®omo: [Mbepo Komnapommo (Piero Comparotto)

[pumep: akuenmHoe ocselueHue /
3aA gas npuema rocmet

KpyusHbiit aaiiHep Costa Concordia BolieA B cocTaB PpAOTa UTaAbSHCKOM
komnaHun Costa Cruise B 2006. 5To camoit 60AbLLIOI U KOMPOpTabeAbHbIi
AalHep KOMMaHuK. B HeobblMHOM MHTepbepe AaiiHepa LUMPOKO NMpUMEHseTCs
CBETOAMOAHOE OCBeLLeHME, MOAYEPKMBAIO-
LLee SAeraHTHbIA AM3aMH BHYTPEHHEro npo-
CTpaHCTBa.

M3roToBAeHHble Ha 3aKas  AKOCTPbI
(cM. doTO HMXKeE), HaMOMMHalOLLME Kpacou-
HbIX MOPCKUX €XXEM, MOpaXKaloT Maccaxu-
poB. B AtocTpax yctaHoBAeHo 1250 Aamn
iColor MR g2. VrpaBAeHMe KaXXAOW Aam-
MO  BBIMOAHSETCA MHAMBUAYAABHO, YTO
MO3BOASIET CO3AaBaTh AMHaMMUYECKMe CBe-
ToBble 3pdeKTbl C M3MeHeHMeM LiBeTa.
Kpome Toro, aamnbl iColor MR g2 ncnoab-
3yloTcs AAS AODaBAEHMS LiBETa B KAaccuYe-
CKMe XPYCTaAbHble AIOCTPbI, yCTaHOBAEHHbIE
B AMCKO3aAe Ha 6OpTy AaitHepa.
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[pumep: akueHmHoe ocseueHue /
ObLuecmseHHoe 3gaHue

[epMeTMUHBIN  KOPMYC, BbINMOAHEHHbIA W3 AUTOTO  AAIOMMHUS, AEAAET
ColorBurst 6 NpUropHbIM AASl Hapy>KHOFO OCBELLEHUS U AAS MOMELLEHUI C
MOBbILIEHHOM BARXHOCTbIO. OAHAKO, MaAasi OMopHasi MOBEPXHOCTb, CPOKYCH-
POBaHHbII My4OK CBETAa M MPOCTOTA YCTAaHOBKM MO3BOASIIOT YCMELHO MCMOAb-
30BaTb 3TOT CBETUABHUK AASl MPOXKEKTOPHOM U aKLLEHTHOM MOACBETKU BHYTpPU
NnoMmeLLLeHUN.

Bubanoteka umenn Puuapaa Axx. @oacoma (The Richard G. Folsom Library)
B . Tpoi, wrat Hbto-Mopk, pacnoAoxeHHas B CTyAeHUeckoM ropoake Pewc-
CEAEPOBCKOro MoAuTexHuudeckoro uHctutyta (PIN), He pecTaBpupoBarach ¢
MOMeHTa ee oTKpbITUs B 1976 roay. AamunucTtpaums PIU npuHsaa pewenne
MOAEPHM3MPOBaTb GUBAMOTEKY, YTOObI MOBBLICUTL €€ MPUBAEKATEABHOCTb AAS
CTYAEHTOB, UCCAEAOBATEAEM U MPOUMX MOCETUTEAEN.

—=

CsemuabHuku ColorBurst 6 obecneynBaom noAHOLBEMHOE AKLEHMHOE OCBELLEHNE
aboHeMeHMHOro cmoaa B 6ubAnomeke PeHcceAepoBCKOro NOAUMEXHUYECKOro MHCMumyma
umenn Puyapga Axx. @oacoma. MNpocmoii konmpoarep DMX nomoraem compygHukam
61b6AMOMEKM ynpaBASIMb CBEMOM, NO3BOASIS UM U3MEHSMb LiBEMA M CO3gABAMb CBEMOBbIE
3¢ppekmel B 3aBMCUMOCMU OM BpeMeHM roga.
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MMPOEKTUPOBLUMKU CUCTEMBI OCBeLLleHUsI pa3paboTaAu KpeaTMBHbIM MAaH,
KOTOPbIf A€AAeT CTaBKy Ha aKLEHTHOe AMHaMuyeckoe (M3MeHeHWe LiBeTa)
ocBellleHWe U MPOXEKTOPHYIO MOACBETKY. YTobObl co3aath B 6ubAMoTEKe Goree
OTKPbITYIO U pacroAaraiollyto aTMocdepy, 6blAM paspaboTaHbl BapUaHTbl CBe-
TOBbIX LUOY, LiBETa KOTOPbIX COOTBETCTBYIOT M3MEHUMBOMY KAMMATY CEBEPHOM
yacTu wrata Hblo-Mopk: TenAble LiBeTa COMPOBOXAAIOT XOAOAHbIE 3UMHMeE
MeCsILLbl, XOAOAHbIE — A€THME, 3eAeHble aCCOLMMPYIOTCSI C BECHOM, @ OpaHXKe-
Bble — C OCEHbIO.

AAsi ocBellleHMs KOMMbIOTEPHbIX KOMHAT M paboumMx MecT MpUMeHseTcs
pasAMuYHOe cBeTOAMOAHOe obopyAoBaHMe, paspaboTaHHoe KomnaHuel Philips.
ColorBurst 6 wucrnoAb3yeTcsi AAS BbICBEUMBAHMS WHBEPTUPOBAHHOM KapTbl
MUPpa, CMeLMaAbHO pa3paboTaHHOM AAS pecTaBpaLMM BUBAMOTEKM U CAyKalLeit
$oHOM AAst aBOHeMeHTHOro cToAa 6UBAMOTEKM.

Bcero b opnH koHTpoAarep DMX npoussoactsa komnanuu Philips o6e-
creymBaeT COTPYAHUKaM OUOBAMOTEKM BO3MOMHOCTb OCYLLECTBAATb MOAHOE
ynpaBAeHWe paboToit BCeM YCTaHOBAEHHBIM B GUBAMOTEKE OCBETUTEABHBIM 060-
PYAOBaHMEM M CBETOBbIMM 3PPeKTaMM — KaK CTaTUHECKMMM, TaK M AMHaMMye-
ckmu. NMoMMMO co3AaHMSI MPUTAraTEAbHO aTMOCEPbI, CBETOAMOAHOE OCBelLle-
Hue Philips 5KOHOMUT 3AeKTPO3HEpPrMIO M CHMXAET 3aTpaTbl Ha OBCAYXKMBaHMe.

UcTouHUKM cBeTa npsamoro Ha6AIOAeHMFI

TakuMe UCTOYHMKM CBETa MpeAHasHayeHbl HE AASl OCBELLEHWS, 3 AAS Mps-
Moro HabatoaeHus. [MoAHOLBETHbIE CBETOAMOAHbBIE UCTOYHUKM CBETa npsi-
MOro HabBAIOAEHMS, CHabBXXeHHble YCTPOMCTBAMU YMPaBAEHMsl, MOFYT MCMOAb-
30BaTbCsl AASl BOCMIPOM3BEAEHMS CAONKHBIX ABMXKYLUMXCS M30OPAKEHUI U LiBe-
TOBbIX 3¢PeKTOB, HaNPUMep, Ha KPYMHOMACLUTaBHbIX BUAEOAMCTIAESX. AWHENR-
HblE U AEHTOYHbIE CBETUABHUKM MPUMEHSIIOTCS AAS CO3AAHUS ABYXMEPHbBIX U
TPEXMEPHBIX AUCMAEEB AIOBbIX Pa3sMEpPOB, OT HEBOABLUMX, UCMOAb3YEMBIX BHY-
TPU MOMELL,EHUS, AO OTPOMHbIX, 3aHUMAIOLLMX MAOLLLAAL BCEro $acasa 3AaHMs
U BUAMMBIX C PACCTOSIHUA B HECKOALKO KMAOMETPOB.

MockoAbKy HazHaueHMe CBETOAMOAHBIX MCTOYHUKOB CBETA MPSIMOro HabAto-
AEHUS 3HAYUTEABHO OTAMYAETCS OT Ha3HAYEHUS APYTUX CBETOAMOAHBIX MCTOM-
HMKOB CBETA, UX MapaMeTpbl OBbIYHO YKa3blBAIOTCS B KAHAEAAX, HUTAX UAU AIOK-
Cax, B KOTOPbIX M3MEPSIETCS OCBELLEHHOCTb €AMHULLbI MOBEPXHOCTU.

KoHTpoAAepbl, paspaboTaHHble CMELMaAbHO AASl YCTAHOBOK MPSIMOro
HabAOAEHUS, MOTYT AMCKPETU3MPOBATL BUAEOU3OBPAXKEHUS U MEPeAaBaTb UX
Ha amcnAen no cetu Ethernet.

Tak Kak BUAEO Ha 6a3e CBETOAMOAOB MOXET OKa3aTbCA OYEHb CAOMKHOM
3aAa4ei, MHOrMe KoMnaHuu, paboTatoL e B 06AACTU LiMPPOBBIX CPEACTE ayAUO-
BU3YyaAbHOM MHPOPMALMM U B OBAACTM CBETOTEXHUKM, 3aHUMAIOTCS CO3AAHUEM,
pa3paboTKoi KOHPUrypaLmu, pasMeLLLeHMEM U UCTIbITAHUEM AMCMAEeB. Takue
KOMMaHuK OBbIYHO pa3pabaTbiBatoT AETaAbHble MAAHbI, C MOMOLLbIO KOTOPbIX
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DAEKTPOMOHTEPbI YCTaHaBAMBAIOT CBeTOBble MPUOOPLI B HYXHbIX MecTax
M C NMPaBUAbHOM OpUEHTaLIMEN.

®omo ¢ paspewenns Axozepa pes (Joseph Frey), LEA

iColor Accent Powercore

iColor Accent Powercore — pa3spaboTaHHbIi
komnanueit Philips Color Kinetics AMHelHbIM cBeTO-
AMOAHBIA CBETUABHUK MPSAMOro HabAIOAEHMS, MAe-
aAbHO MOAXOAMT AASl CO3AAHMS LIBETOBbIX MOAOC M
cBeTOBbIX 3$pPEKTOB C M3MeHeHMeM LBeTa. Ynpas-
A€HME C BbICOKMM PpaspelleHMeM MO3BOASIET BOC-

NpOU3BOAMTL KpynHoMacliTabHoe BMAEO, rpaduky
M CAOXKHble CBETOBble 3pdEKTbl Ha apXUTEKTYPHBbIX
06beKTax, B MarasMHaxX U Ha 3peAuLLHbIX MEPOTpH-
ATUAX.

iColor Accent Powercore BbinyckaeTcs B BUAE
3AeMeHTOB AanHOM 2 dyTa (610 Mm), 4 dyTa (1,2 M) n
8 ¢yTOB (2,4 M), KOTOpbIE MOTYT AErKO COEAMHSATLCS
MeXAy coboil AAS CO3AAHMS AAMHHBIX, HEMpepbiB-
HbIX CBETOBbIX KOAOHH C MHTEHCMBHBIM AMHaMUYHbIM LiBeTOM. CBeTOBblEe dAe-
MEHTbl MOTYT aAPEecoBaTbCs MHAMBMAYAAbHO W YMPaBASTbCA C paspelueHuem
Bcero avwwb 1,2 atorima (30 MM) AAs BOCnpom3BeAeHMsi KpyrnHoMmacwTabHoro
BUAEO U AASl CO3AAHWUS CAOXKHBIX CBETOBbIX 3(PPEKTOB C M3MEHSIOLLUMUCS
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LiBETaMM MAM C paspelleHneM A0 8 ¢yToB (2,4 M) AAS MOACBETKU apXMTEKTYp-
HbIX COOPYXEHMIA.

CeeTtuabHukn iColor Accent Powercore MOAy4aloT yMpaBASIIOLLMIA CUT-
HaA Ethernet npu nomowwm Ethernet-coBmecTmbix 6AOKOB MuTaHUs/ynpas-
AeHUs, BAAroaaps YeMy obecrneynBaeTcs nepesaya AaHHbIX Ha GOAbLLMe pac-
cTosiHuA Ge3 cBoMcTBeHHbIX cucTemam DMX orpaHuueHuit no AAMHe AMHMI
M appecaLmm.

iColor Flex LMX

iColor Flex LMX — paspa6otaHHbiit komnaHuen Philips Color Kinetics
rMOKUIM AEHTOUHbIM CBETUAbHMK, BKAIOYAIOLLMI B CeBsl KpyrnHble MOAHOLBET-
Hble CBETOAMOAHBIE DAEMEHTbI BbICOKOM MHTEHCUMBHOCTM, MpeAHa3HaYeHHbIN
AASl CO3AaHUS HEOBbIYHBIX M KpyMHOMACLLTaBHbIX cBeTOBbIX 3¢pdekToB. Kax-
Aasi AeHTa cocToUT u3 50 MHAMBMAYAAbHO aApecyeMblX CBETOAMOAHBIX dAe-
MEHTOB M BKAIOYaeT BCe HEOOXOAMMbIE CPEACTBA SAEKTPOMUTAHUSA, CBA3M
1 ynpasaeHus. [MbKasi OcHOBa MO3BOASIET CO3AaBaTh Ha UX OCHOBE KaK ABY-
MepHble, TaK U TPeXMepHble CBeTOBble KOHUrypa-
LMK, GOABLLIOI CBETOBOM MOTOK MO3BOASIET MPEBOC-
XOAHO BUAETb CO3AaBaeMblit 3pPeKT Ha GOAbLIOM
PacCTOSiHUM MpPU MPUMEHEHUU B aAPXMTEKTYPHOM
NnoACBeTKe, CBETOBOM pekAame U dpacapHbIX BUAEO-
AUCMAEAX.

AeHTouHble cBeTUAbHMKK Flex LMX MoryT MoH-

AeHmoyHbiii ceemuabHuk iColor Flex TUpPOBATbCA HEMOCPEACTBEHHO Ha MOBEPXHOCTb
LMX umeem 50 nngusugyansHo KaK TPaAMLMOHHbIE CBETOBble TFUPASIHABI. MOH-
agpecyembiX NOAHOLBEMHbIX
CBEMOgMOgHbIX SAEMEHMOB U
HCNOAb3YeMCs gASl CO3GaHHs! HOCTb MPSAMBIX YYaCTKOB, 2 AEPXKaT€AU AASl OAM-

GBYXMEDHBIX M MPEXMEDHBIX CBEMOBLIX  HOYHBIX ~ JAEMEHTOB  MOTYT  yCTaHaBAMBaTbCA
3¢ pekmos u BocnponssegeHus Bugeo.

Ta)XHble HanpasAslouwune obecneymnBaloT AMHEN-

MHAMBUAYaAbHO, obecrneynBas TOYKM  Kper-
A€HWUS TMPU PasHOM PACCTOSHWUU MEXKAY DAEMEH-
TaMMu UAU MPU CAOXKHOM reOMETPUM YCTAHOBKM.

AAs MOAyYeHMS PasHbIX 3HAYEHWI paspelleHMst AAS BUMAEOAMUCIAEEB
BbIMyCKaloTcs AeHTOYHble cBeTUAbHMKM iColor Flex LMX c pacctosHu-
MU MEXAY L€HTPaMu 3AeMEHTOB, paBHbiMU 4 atoima (102 mm) u 12 aloi-
moB (305 Mm). Mbl MOXeM M3roTOBUTb Ha 3aKa3 BapWaHTbl C PacCTOSHU-
MU MEXAY LLeHTPaMMu 3AeMeHTOB OT 3 aloimMoB (76 MM) A0 24 AtoiimMoB
(610 MM), UTO MOAOMAET MPaKTUYECKU AAs AlOGOIM obBAaCTM npumeHeHus
M AASl BUAEOAMCTIACEB.

iColor Tile MX

iColor Tile MX — 3To nMoAHoLBeTHas CBETOAMOAHAs MaHEAb, MpeAHa-
3HaYeHHas AAS CO3AQHMSI BEAMKOAEMHbIX CBETOBbIX KapTUH W CBETOBbIX
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3¢pPeKTOB, OHa MOHTUPYETCS Ha MOBEPXHOCTb
uAM BcTpamsaemas. Kaxkaas naHeAb pasmepom
2 x 2 dyTa (610 x 610 Mmm) umeet 144 unanBu-
AYaAbHO aAPECYeMbIX JAEMeHTa, YTo obecneyn-
BaeT BbICOKOe paspelueHue yrpasaeHus. Cse-
ToBas naHeab iColor Tile MX npeaHa3sHaueHa
AASl TIPUMEHEHUS BHYTPU MOMELLEHUS U MAe-
AABHO MOAXOAMUT AASl YCTAQHOBKM Ha CTEHE WAU
Ha NOTOAKe.

[pumep: KpynHomaciumabHnbiii Bugeogucnaesi /
Hapyxnaa apxumekmypa

MpuBAeub BHMMaHMe K ATAQHTUK-CUTU U BbIAGAUTb €ro Ha $oHe ApYrmx
ropoAOB MO3BOAMAQ YCTaHOBKa B oTeAe Harrah’s Resort and Casino camoro
KPYMHOro B Mupe BuAeoAUCTAes. AAsi 3Toro Ha dacape 44-3TaXKHOTO 3paHUs
Waterfront Tower yctaHoBuAan 4500 AeHTOYHbIX cBeTUAbHMKOB iColor Accent
Powercore. AAsi ocHaleHus 3aaHus Waterfront Tower noHapobuaock npu-
6amsuTesbHo 33 000 ¢yToB (nMout |0 KMAOMETPOB) AEHTOUHBIX CBETOAMOA-
Hbix cBeTMAbHUKOB iColor Accent Powercore.

CBETUABHMKM ObIAU YCTaHOBAEHbI TOPU3OHTAAbHBIMM PSAAMM, HaYMHasi C
4ETBEPTOro M 3aKaH4MBas COPOK YETBEPTbIM 3TAXXOM. YCTaHOBKA OCYLLECTBAS-
Aacb 6e3 MPOMEXYTKOB B FOPU3OHTAAbHOM HArpaBA€HMM U C MPOMEXYTKaMM
9,5 ¢yToB (2,85 M) B BEPTMKAABHOM HarpaBAEHMM, AAS MOHTaXa MCMOAb30Ba-
AMCb YKe CyLLLeCTBYyIOLLME CPEAHMKMU OKOH.

B sToi cucTeme ynpaBaeHue cBeToO-
BbIMM MPUOOPaMM  OCYLLECTBASIeTCA  C
paspelleHMeM  (KpasMEpOM  MUKCEAs»)
2,4 AloMa C MOMOLLbIO CUCTEMbI YrpaB-
AeHus Video System Manager Pro, pas-
paboTaHHoit komnanuei Philips Color
Kinetics. DToT NpoeKT MOXHO Has3BaTb
BEXOM B MCMOAb3OBaHWM CBETOAMOAHBIX
3AEMEHTOB, MHAMBUAYAAbHO YTPaBASEMbIX
B €AUHOM CETU.

OT 3aKkaTa A0 paccBeTa BCE 3AaHMe
npeBpallaeTcss B GOAbLIOM BMAEO3KpaH,
Ha KOTOPOM BOCMPOM3BOASATCS 3BE3AbI,
KOMETbI, METEOpbI, pa3BeBaloLLMecs: ame-
pUKaHckue ¢Aaru, dpeitepBepku, BpaLLato-
LUMECS UrPaAbHble KOCTM U MepeTacoBbi-
BaeMble UrpaAbHble KapTbl.
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5K

BusHec n ceeToaAnoAbl

B HMMaHMe MUPOBOM OBLLECTBEHHOCTM HArMpaBAGHO Ha TaKMe BaXKHble
TeMbl, KaK YCTOMYMBOE PasBUTME, 3aLLMTa OKPY>KaloLLei CpeAbl U MU-
HUMM3aLMS BPEAHOTO BO3AEMCTBUS XMU3HEAEATEABHOCTU YEAOBEKA Ha 3KO-
Aoruio. PbIHOK BO3OGHOBASIEMbIX UCTOYHMKOB SHEPTUM OTKPbiBaeT GoAbLIME
BO3MOXHOCTU AASl COAHEYHbIX, BETPOBbIX, BUOAOrMHECKMX U APYTUX, HE OKa-
3bIBaIOLLMX BPEAHOrO BO3AEMCTBMSA Ha MPUPOAY, MCTOUYHUKOB 3Heprumn. He-
6bIBaAbIf POCT OTMEUYEH Ha PbIHKE CTPOUTEABCTBA K3EAEHBIX)» 3AaHMIA, KOTO-
pble OTKa3blBalOTCS OT He6e30MacHbIX AAS OKPY>KaloLLLei CpeAbl CTPOUTEAb-
HbIX METOAOB M MaTepuaAoB. KpynHEeMLWMM PbIHKOM K3€AEHbIX» TEXHOAOTMA
SIBASIETCSl PbIHOK 3HeproappeKTUBHOM MPOAYKLIUU.

®omo: Aapuyc Kysmuckac (Darius Kuzmickas)

AAs ocsewenns ampuyma 8 Lienmpe mexxgyHapogHosi moprosan B Aac-Berace
MCNOAb3YIOMCA MbICAYMU (PYMOB yCMAHOBAEHHBIX B CBEMOBbIX KAPHNU3AX AMHENHbIX
CBEMOGMOGHBIX CBEMMABHUKOB, YMO 3HAYMMEABHO CHUXKAaem nompebaeHune
3AEKMPO3IHEPrum u 3ampamsl Ha 06CAYKUBAHUE 0BLLEro BHYMPEHHEro 0CBELLEHNUS.
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SHepros$ppeKTUBHOE OCBELLEHUE SBASETCS BaXKHOW COCTaBASIOLLEA pocTa
3TOrO PblHKA, M BOSMOXHOCTU 6M3HECa, CBS3aHHOTO CO CBETOAMOAHBIM OCBe-
LeHneM, byayT NpoaoAKaTb GbicTpo yBeanumBaTbcst K 2012 roay v B AaAb-
HeMwem.

B 2004 roay obbem pbiHKa 3HeproadpeKTUBHBIX NMPOAYKTOB U YCAYT COCTaBUA
300 MAPA. AOAAaPOB.* TOABKO Ha CEerMeHT 3AaHUI 1 COOPY’KeHui, 6e3 yueTa TpaHc-
MOPTa, MPOMbILLAEGHHBIX MPEANPUATUI M KOMMYHAAbHbIX CAYXK6, mpuiiroch |78
MAPA AOAAapoB.* B cpeaHem 25-40% Bcex KoM-

MEpYeCKMX 3SHEPrOpecypcoB PacXOAyeTcs Ha
ocBelleHne.®® HeyAMBUTEABHO, YTO MOAEPHM-
3aLmMs U OGHOBAEHME CUCTEM OCBELLLEHUS SBASI-
eTcs GbICTPOPACTYLLIMM CErMEHTOM PbiHKa SHep-
roa¢pdpexTuBHbIX MpoaykTos.”’ CBoeobpasHbiM
TOAYKOM AAsl paseuTus pbiHka B CLLA cTaro
npuHaTue B 2009 roay «3akoHa O BOCCTaHOB-

% [Momumo 3ameHbl
MPpAgULIMOHHBIX MCMOYHUKOB
CBEMA CBEMOGUOGHBIMM,
3HeprocbepexxeHne
BKAloyaem B cebs
MCNOAb30BAHME GAMYMKOB

U KOHMPOAAEPOB gAS

AEHUM SKOHOMMKM U penHBecTULMsX» (ARRA), YNPABACHMA OCBEMUMEAbHBIMM
npubopamu B 3aBrucMmocmm
npeAnucbiBaioLlero yseandeHune Ao 2013 roaa
0m ypOBHS €CECMBEHHOr0
$MHAHCMPOBaHMS  MOBbILLIAIOLWMX — SHEpProad-
- OCBELLEHUS, @ MAKKE CUCMEM
E€KTUBHOCTb MOAEPHM3aLIMIA U PEKOHCTPYK-
¢ ASP u P 24 peryAupoBaHus MoLHOCMM u

LM BEAOMCTBEHHBIX U (eAepaAbHbIX 3AAHMIA. OMKAIOYEHMS HATDY3KH,

MoaoGHasi MpaBUTEALCTBEHHAs  MHULIMATMBA
CrMocobCTByeT PasBUTUIO SHEProadpPeKTUBHBIX
CBETOAMOAHbBIX MCTOYHUKOB CBETA.

O6beM MUPOBOTO pbiHKAa CBETOTEXHUYECKOW MPOAYKLIMM COCTABASIET OKOAO
70 mApA. aAoanapos. B CLLIA Ha ocBeleHune npuxoanTcs 8% Bceit noTpebas-
€MOM 3HEprMM U OKOAO 22% 3AeKTpoaHepruu.** CTOUMOCTb 3HEepruu, exe-
rOAHO PacXOAYeMOit Ha OCBELLEHME, COCTABASIET MOpsiAKa 40 MUAAMAPAOE AOA-
AapoB.** Mcroab3oBaHue CBETOAMOAHOTO OCBELLEHUS Mo3BOAMT K 2025 roay
Ha 50% cokpaTuTb 3Tu pacxoabl. [py 3TOM COBOKyMHas 3KOHOMMs 32 MEPUOA,
2000-2020 rr. moxeT AocTuub 100 MAPA. AOAAAPOB, YTO MCKAKOYUT Heob-
XOAMMOCTb UCMOAb30BaTb GOAEE YEM COTHM 3SAEKTPOCTAHLMM MOLLHOCTbIO
1000 merapatT.*

OHepros$pPeKTUBHOCTb SABASETCS OAHWUM M3 MATU MPUOPUTETOB MPe3u-
AeHTa PO Meageaesa A, A. lNporpamMma npesnaeHTa HOCUT HasBaHUe KDHEp-
roa¢p$peKTUBHOCTb KaK 4acTb MOAEPHU3ALMU POCCUIACKOM SKOHOMMKMY. MHu-
LiMaTUBbI MPaBUTEABCTBA HaMpaBAeHbl Ha 3HEProcHepekeHWe WM yMeHblueHue

3HEProeMKOCTU POCCUIMCcKoM skoHOMUKM Ha 40% k 2020 roay.
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O6bem MUPOBOIrO pblHKa CBETOAMOAHBIX
cBeTOBbIX Npubopos

B 2009 r. o6beM MMPOBOro pblHKa CBETOAMOAHOIO OCBELLEHWUS COCTABUA
okoAo 2,1 MApA AoArapos, 43% koToporo npuwaock Ha CesepHylo AMmepuky.
Oxwuaaetcs, uto K 2012 r. o6bem pbiHKa yBeAnumnTCa A0 5,3 MApA AoArapos.*!

6,000 — 50%

— 45%

5,000 — 40%

— 40%
— 35%
4,000 —
— 30%
3,000 — — 25%

— 20%

Aoxoa (MAH AOAAApOB)

2,000 —|
— 15%

loaoBoi Temn pocTa, %

1,000 —

0%

2007 2008 2009 2010 2011 2012
O6uwmit obbem 1,506 1,867 2,136 2,617 3,755 5267
—o- [0A0BOI TeMN pocTa 24% 14% 23% 43% 40%

Ucmounuk: Strategies Unlimited

B 2009 r. o6bem pbiHKa CBETOAMOAHbBIX CUCTEM OCBELLEHWUS C U3MEHEHUEM
LiBeTa MpeBblilLaA MPUMEPHO B TPM pa3a OObeM pblHKa CBETOAMOAHBIX CUCTEM
6enoro ceeta. K 2012 r. cuTyaLms AOAXKHA U3MEHUTBCS, U PbIHOK GeAbIX cBeTO-
AVOAHBIX NMPUOOPOB AOAXKEH MPEB3OWTU PbIHOK CBETOAMOAHBIX NMPUBOPOB C
U3MeHeHueM LBeTa.?

1,200

1,000 —

600 —

Aoxoa (MAH AOAAPOB)

400 —

200 —

2007 2008 2009 2010 2011 2012

BeAbiit

Memoynuk: Strategies Unlimited

[ LigeTHoi 1 HacTpavBaembiit GeAbiit
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ABMFaTeAb nporpecca: 3aKOHOAATEAbCTBO,
NMOAUTUKA U CTUMYAUPYIOLWLLNE MEPONPUATUA

KakoBa ABMXyLLas CMAQ Pa3BUTUS SHEProdpeKTUBHBIX CUCTEM OCBELLLEHMS
B LLEAOM M 3HEProdpPeKTUBHBIX UCTOYHUKOB BeAoro ceeTa B YacTHOCTM?

Mpexae Bcero, MOCTOSIHHO pacTylliee NOTpebAeHMe 3AeKTpoaHepruu. o
MMEIOLLMMCS OLLeHKaM, K CePeAMHE HbIHELIHErO CTOAETUSI HaCEAEHUE 3eMAM
yBeAnumTca Ha 50% u pocTurHeT 9 Mapa. derosek.” OxuaaeTcs, uto yepes 30
AET KOAMYECTBO AETKOBbIX M IPy30BbIX aBTOMOGUAEN YABOMUTCS M COCTaBUT 2
MAPA., 2 KOAUHECTBO BO3AYLLHBIX CYAOB, UCMTOAb3YEMbIX HA KOMMEPYECKMX aBUa-
AMHUAX, yaBouTcs Yepes 20 aeT.* U Bce 310 noTpebyeT Ha 65% 6oAblue 3Hep-
rum. Crpoc TOAbKO Ha HedTb yBeAnumTes Ha 35%.%

Eule oaAHOM ABMXKYLLE CUAOM PasBUTUS 3HEproadpdeKTUBHBIX 3AAHUN U
CUCTEM OCBELLLEHUS SBASETCS YBEAMUMBAIOLLLEECS MO BCEMY MUPY KOAMYECTBO
YCMELUHbIX «3eA€HbIX» MPOEKTOB U MX 3dPeKTUBHAA peKAama. AHaAU3 MHOTUX
3aBepLUEHHbIX MPOEKTOB MOATBEPXAAET pacTyliue noTpebHocTM B Heobxo-
AMMOCTU SKOHOMMTb SHEPTUIO M CHUXKaTb 3aTpaTbl, KOTOpble obecrneynBaloTCs
CTPOUTEALCTBOM 3EAEHBIX» 3AaHMNA.

Bropoe aecsatuaete XXI| B. AOAKHO CTaTb MOBOPOTHBIM MyHKTOM MpU
repexoAe Ha HOBble CTaHAApPTbl U MpaBMAa B OGAACTM OCBELLEHMS U O3Hame-
HOBaTbCsl MOCTENeHHOM 3aMEHOW AaMM C HWU3KOM 3Heprod$pPpeKTUBHOCTbIO Ha
60ree 3HeproadpeKTUBHbIE UCTOYHUKM CBETA. TakMe $aKTOpbI, Kak 3amnpeT Ha
BbIMYCK AaMMN C HM3KOW LiBETOMEpPeAayeit M Ha UCMOAb3OBaHME AECATKOB orac-
HbIX XMMUYECKMX Bell,ecTB (OCOBEHHO PTYTU U CBMHLIA), TakxKe ByAyT ABASTbCA
CTUMYAOM AASl Pa3BUTUS K3EAEHBIX» PeLLEHMIA.

3aMeHa AaMn — TOAbKO OAMH U3 CMOCOBOB pelleHNst MPOBAEMbI K3EAEHOTO»
OCBelL,eHUsl, PUYEM BO MHOTUX CAyHYasiX OH SIBASIETCS HanMeHee 3GPEKTUBHBIM.
Mpu cTpouTeAbCTBE HOBbLIX, PEKOHCTPYKLIMM U MOAEPHM3aLMM CTapbiX 3Aa-
HUI YCTaHOBKa MOAHOCTBIO CBETOAMOAHBIX CUCTEM OCBELLEHUs] MoXeT obe-
creynTb ropasao 6oAee BbICOKME YPOBHM SHEProdpdeKTUBHOCTH, TMBKOCTU U
KavecTBa cBeTa. [locpeACTBOM 06beAMHEHUS CBETOAMOAHBIX CMCTEM OCBellle-
HUSI C CMCTEMaMM YMPaBAEHWUS 3AAHWUSMM U APYTMMM CUCTEMaMM aBTOMaTUue-
CKOTO YMpaBAEHWS apXWUTEKTOPbl U Pa3paboTUMKM CUCTEM OCBELLLEHWUS MMEIOT
BO3MOXHOCTb PEaAU30BaTb SKOAOTMYECKM PaLMOHAAbHbIE PeLeHUs, Harpumep,
3AQHUS C HYAEBbIM NMOTPebAEHMEM SHEPTUM.

MuunumaTtueel 27 ctpad EC, HanpaBAeHHble
Ha 3alLUTY OKPY>KaloLLEeNn CpeAbl

3akoHoMepHo, YTo 27 rocyaapcTe-daeHoB EBponeiickoro Cotosa (EU-27)
MPOBO3rAACUAM U OAOBPUAM MHMLIMATMBBI M 3aKOHOAATEAbHble aKTbl, Harpas-
A€HHble Ha 3KOHOMHOE PacXOAOBaHME SHEPTUM M PasBUTUE K3EAEHBIX» TexX-
Hoaorui. [MOCKOAbKY MHOTMe M3 STUX MHULIMATMB GbIAM MPUHSATBI AO MOSIB-
AEHUS )KM3HECTOCOBHbIX CBETOAMOAOB, AASl 3aMeHbl AAMM HaKaAMBaHMsl GbIAO
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peKoMeHAOBaHO ucrnioab3zoBatb KAA. B HacTosiee Bpemsi, Koraa BbICOKO3G-
$eKTUBHbIE CBETOAMOAHBIE AAMMbl AaKTUBHO MCMOAbL3YIOTCSl B KAYECTBE aAbTEp-
HaTUBbI TPAAMLIMOHHBIM, YKa3aHHbIE MHULLMATMBbI NEPeCMaTPUBAIOTCS B MOAb3Y
MCMOAL30BaHWUS CBETOAMOAOB KaK 3HEProadppeKTUBHbIX UCTOYHMKOB CBETA C
YBEAMYEHHbBIM CPOKOM CAY>K6bl 1 6€3 COAEpKaHUs PTYTH U CBMHLIA.

Huske mpeAcTaBAeH KpaTKui 0630p HEKOTOPbIX KAIOYEBbIX 3aKOHOB, CTpa-
TErni U UHULMATUB, CMIOCOBCTBYIOLMX PasBUTUIO PbiHKA 3HEProapPEKTUBHBIX
uspeamii B ctpaHax EC.

Aunpekmusa no ymmAn3aLmm 3SA€KMpuU4ecKoro 1 SAEKMpOHHOro
o6opygosanus (WEEE)

Lleabto ampekTusbl VWEEE sBAsieTCs YyMEHbLUMTD MAM MPEAOTBPATUTL O6pa-
30BaHWE BPEAHbIX OTXOAOB C MOMOLLBIO YTUAM3ALMU U MOBTOPHOFO UCMOAb-
30BaHKA MaTepraros.WEEE HakAaabiBaeT Ha MPOM3BOAUTEAS OTBETCTBEHHOCTb
32 3KOAOTMYECKM MPaBUABHYIO YTUAUZALIMIO M3AEAUIA MOCAE OKOHYAHMA KX
cpoka cAy6bl. K Hauaay 2010 roaa ampektnsa WEEE 6bina oduLmMasbHO BBe-
AeHa B pAeiicTBue BO Bcex 27 ctpaHax EC,a Takxke B Hopeeruu u B LLseiuapum.

CoraacHo WEEE, npon3BoANUTEAM U MMMOPTEPbl SAEKTPUHECKOTO U DAEKT-
POHHOTrO O6OPYAOBaHMS AOAXHBI MOKPbIBaTb PacXOAbI, CBSi3aHHble cO c6o-
POM, YTMAM3aLMEH M OOPabOTKOM OTCAYXKMBLUETO CBOM CPOK 3SAEKTpUue-
CKOTO U 3AEKTPOHHOro obopyasoBaHMs. [1ponsBoAMTEASIM Aamn paspelleHO
06beAMHATLCSA U CO3AABaTb OPraHM3aLyK, 3aHUMatoLecsi cbopom oTpaboTas-
LUMX CBOM CPOK AaMmn U MOBTOPHbIM UCMOAb3OBAaHUEM COAEPXKALUMXCA B HUX
MaTepuanoB. [MoTpebuTeAn MOryT 6GecrnAaTHO CAABaTb M3AEAMSI Ha MyHKTbI
cbopa, opraHu13oBaHHble AULLEH3UPOBAHHBIMU OMepaTopamu.

HekoTopble npoussoanTeAn Aamn, Hanpumep, komnanus Philips, yeTko yka-
3blBAlOT B CBOMX CYETaX Ha TOBap CTOMMOCTb YTMAM3ALMKM U MNepepaboTKu
DAEKTPOHHOTO U SAEKTPUYECKOTO AOMa. DTa CTOMMOCTb COCTABASIET 3HAUUTEAb-
HYIO YaCTb MOKYMHOW LieHbl AASl HU3KOKAYeCTBEHHbIX AaMrl, UMEIOLLMX KOpOT-
KM HOMMHAABHBIA CPOK CAYXKObl, TaKUX Kak, Harpumep, raAodpocdaTHble AloMMU-
HeCLLeHTHbIe Aamnbl.

Aupektea WEEE 6AaronpusTcTByeT MCMOAb3OBAHUIO CBETOAMOAHDBIX AaMM
AASl 3aME€HbI AaMM APYTMX TWUMOB, TaK KaK CBETOAMOAHbBIE AaMMbl UMEIOT CaMbli
GOABLLION MOAE3HBIN CPOK CAYXKObI M3 BCEX MMEIOLLIMXCS UCTOUHUKOB CBETa U, B
oTanume oT KAA, He coaepxkaT pTyTu. Tak Kak CBETOAMOAHbIE AaMrbl U CBETO-
Bble Mpubopbl He BXOAAT B cdepy aeiicTeus ampektusbl VWEEE, To B 1x ueHy
He BXOAST 3aTpaTbl MAU COOPbI Ha YTUAM3ALMIO.

Aupekmusa, orpaHnumnsaioLLas cogepxanmue
BpegHbix Bewecms (RoHS)

Ampektnea RoHS, BBepeHHas B aencteue B 2006 roay v nepecMoTpeH-
Has B 2009 roay, orpaHM4YMBaEeT UCMOAb3OBaHUE HEKOTOPbIX BPEAHbIX BELLLECTB

5 — BUM3HEC M CBETOAMOABI 119



B SAEKTPUYECKOM U IAEKTPOHHOM 060pyAOBaHUU. ROHS aomoAHseT amnpekTusy
WEEE, npeaoTBpallas KOHTaKT KOHEYHOrO MOAb3OBaTEASl C BPEAHbIMM Belle-
CTBaMM, CHUXKAs PUCKU AAS PABOTHUKOB, 3aHATLIX MOBTOPHBIM MCMOAB30BaHUEM
MaTepH1aAOB, MUHUMU3UPYSI HEOBXOAMMOCTb BbIMOAHEHUS CreLMaAbHOM obpa-
6OTKM OTXOAOB M WMCMOAL30BaHWUS OBOPYAOBaHMS AASl MOBTOPHOIO MCMOAb-
30BaHMSI MaTEPUAAOB, YMEHbLLAS 3arpsA3HEHME OKPY’KAIOLLLEM CPEAbl, U CHUXKas
3aTpaTbl Ha BbiNoAHeHWe TpebosaHuit VWEEE.

RoHS orpaHuuMBaeT MCMOAb3OBaHME TaKMX BPEAHbIX BELUECTB, Kak PTyTb,
LIECTUBAAEHTHBIIA XPOM, KaAMMUIA, MOAUBPOMUPOBaHHble GUbEHNUABI U MOAMGPO-
MUpOBaHHble AMbeHUAIOUpbl. ROHS coaepuT McKAloueHMs, nosBoasioLme
MCMOAB30BaTb HEKOTOPbIE BPEAHbIE BELLECTBA B CBETOTEXHUYECKOM MPOMBILLAEH-
HocTu. Harpumep, aast 3dpdeKTUBHOM paboTbl HEKOTOPBIX PaspsiAHBIX Aamn Tpe-
6yeTcs pTyTb, U HE CyLLECTBYET MPUEMAEMOM aAbTEPHATUBbI AAS CBUHLIA, KOTOPbIN
MCMOAB3YETCS B CTEKAE AOMUHECLLEHTHBIX TPYBOK M B TYrOMAGBKMX MPUMOSIX.

OcBeTuTeAbHble MPUOBOPbI, B KOTOPbIX MCMOAB3YIOTCS PTYyTb M CBMHeL,
cooTBeTcTByloT TpeboBaHuamM RoHS, ecan coaepkaHue B HUX 3TUX BPEAHbIX
BELLLECTB HE MPEBbLILLIAET YCTAaHOBAEHHOMO 3HaYeHus (Harmpumep, 5 Mr pTyTu B
KAA). Takum obpasom, RoHS sanpelaet npumeHeHMe HM3KOKaueCTBEHHbIX
OCBETUTEAbHbIX MPUGOPOB. M3BeCTHbIE MPOU3BOAUTEAN CBETOTEXHUKM, TaKue
KaK, Harpumep, komnanus Philips, cnoabsyloT npoussBoACTBEHHbIE CTaHAAPTHI,
KOTOpble Aa)Ke MepeBbiNOAHSAOT TpebosaHus RoHS mo coaepkanuio pTyTu
n ceuHUa. Oxunaaetcs, yto ampekTuBa RoHS 6yaseT nepecmoTpeHa A0 KoHUaA
2010 roaa. B nepecmoTpeHHol anpekTee RoHS TpeboBaHUs No coaepkaHuio
PTYTH, CBUHLIAZ U APYrMX BPEAHbIX BellecTB GyAyT 6oAee CTPOTMMM, 2 KOAMYE-
CTBO AOMYCTUMbIX UCKAIOUEHUIT BYAET MeHbLUe.

MoAnTHKa, NoaobHas RoHS, 6yaeT NpoBoAUTBCA MAU yXKe MPOBOAMTCS B
pasHbix cTpaHax mupa. LUtat KaandopHus npunsa sapuaHT RoHS B 2007 roay.
Kopes, YkpanHa u Typuus yxe npuHsaAM noroxkeHus RoHS, npeaaoxkeHHble
EU-27, a 3akoHoaaTeAbHOe yTBepyKAeHMe RoHS Bckope oxuaaetcs B Kutae,
NatuHckom Amepuke, MHamu u FOxHo-AdpukaHckoi Pecrybamke.

Tak >ke Kak u WEEE, RoHS cnocobcTtByeT pacnpocTpaHeHMIO CBETOAMOA-
HbIX MCTOYHMKOB CBETA, TaK KaK OHU HE COAEPXKaT PTYTU M ceuHUA. Mo Mepe
Toro Kak orpaHuueHuss RoHS ctaHoBsTcs 6oAaee cTporMmm u noAyyaroT 60Ab-
Lllee pacrnpoCTpaHeHUe, CBETOAMOAHBIE AaAbTEPHATUBLI TPAAULIMOHHBIM UCTOM-
HMKaM CBETa CTaHOBSTCS GOAee MPUBAEKATEAbHBIMM.

AunpekmuBa, onucbiBarwLLas 3KoAornyeckue mpeboBaHus K npoek-

mupyemMoii npogyKLmu, CBA3AHHOM ¢ 3HepronompebaeHuem (ErP)
Coepa aeitcTust AMPeKTHMBbI MO SKOAOTUHECKUM TPEGOBAHMAM K MPOEKTH-

PYeMoW NMpOAYKLIMM, CBA3aHHOW C 3HepronoTpebaeHuem, B 2009 roay 6biaa pac-

LUMPEHa Ha BCIO MPOAYKLIMIO, UCMIOAb30BaHME KOTOPOIt OKasblBaeT BAMUSIHME Ha

noTpebAeHUe SHEPruM, BKAIOYas:

* Tpoaykumio, B KOTOpOit ucrnoabdyeTcst aHeprus (EuPs): usaeams, notpe6-
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ASIIOLLIME MAU TeHEepUpylOLLMe SHEpruio (SAEKTPUYECTBO, ras, UCKomnmaemoe
TOMAMBO, U T. A.), BKAIOYasi MOTPEBASIIOLLYIO SHEPTUIO MPOAYKLIMIO, TaKyO Kak,
HarpuMep, SAeKTPUYECKMUE AAMIMOYKMU.

* [lpoaykumio, ceasaHHyto c sHeprueit (ErP): usaeams, He obsizaTeAabHO
MCMOAb3YIOLLIME SHEPrUIO, HO OKasbiBatolMe MPSIMOE MAM KOCBEHHOEe BO3-
AeiCTBME Ha NOTpebAeHMe SHEpriu, Hanpumep, OKOHHbIE paMbl, TEMAOKU30-
ASILLUOHHbIE MaTepUaAbl U aBBTOMOBUABHbIE LLIMHBI.

Awvpektuga ErP (paHee EuP) o6s3biBaeT nponsBoauTeAeit MOBbILLATL SHEProO-
3¢ $PEeKTUBHOCTb U CHUXKATb BpEAHOE BOAEIMCTBME Ha OKPYKAIOLLYYIO CpeAy Mpo-
AYKLMM, cBSIZaHHOM C 3Heprueil. Mepbl no npumeneHuio (IM) ErP BkalovatoT B
cebsl COrAacoBaHHble CTAaHAAPTbl AASl PAa3AUYHBIX KaTEropuil U3ASAMIA.

~

Kaaccel sHepronompebaenns gas aamn,

ncnoAb3yembix B cmparax EC

B 27 ctpaHax EC Ha 3AeKTpUYECKMX AaMMOYKax, aBTOMOGUASX U BGOAbLUMHCTBE
SAEKTPONPUOOPOB yKa3biBaeTCs WX YPOBeHb 3HeproaddeKTUBHOCTU. DHepro-
3¢ deKTUBHOCTb BblpaXkaeTcsi B YpoBHsX oT A (Hauboabwas) Ao G (HamMeHb-
was). AAS AaMN ypOBHM 3HeproapdeKTUBHOCTU MOKa3bIBAIOT NOTpebAeHUE dAEK-
TPO-3HEPrMM OTHOCMTEABHO OOBIYHOM AaMMbl HAaKAAMBaHWS, KOTOPasi M3Ay4aeT
TaKoe e KOAMYECTBO AIOMEHOB.

Ha 50-80% 60oAee sHeproaddpeKkTHBHbIE

Ha 25-50% 6oAee sHeproaddekTmBHbIE

Ha 10-25% 60Aee sHeproaddpekTHBHbIE

Ha 0-10% 60Aee sHeproadppekTUBHbIE

Ha 10-25% metee aHeproapdeKkTUBHbIE

>25% MeHee 3Heproa¢p¢peKTUBHbIE

. /

VTBepxAeHHble Komuccuelt No peryAMpoBaHMIO SAEKTPOSHEPreTUKM MoA

(9]

HoMmepoM 244/2009 «Mepbl Mo NpUMeHEHUIO HeHarnpaBAEHHbIX AaMn GbITOBOro
HasHaYeHWs» PacrpOCTPaHSIOTCS Ha BbITOBYIO CBETOTEXHUUECKYIO MPOAYKLMIO,
TaKylo KaK, AaMnbl HakaAnBaHus, KAA u ceeToanoaHbie Aamnbl. IM 244 Hanpas-
A€Hbl Ha MOCTEMNeHHOE CBEpTbIBaHUE NMPOU3BOACTBA MPOAYKLIMM, HE SBASIIOLLLEMCS
3Hepros$pGeKTUBHOM, M MpeKpalleHne MPOM3BOACTBA TAKOM MPOAYKLMMU AO
2016 roaa. Ha nepsom 3Tane, KOTOpbI BCTYMUA B CUAY B ceHTsiGpe 2009 roaa,
3anpellaetcs npoaaxa B cTpaHax EC Hamboaee pacrnpocTpaHeHHbIX Aamn
HaKaAMBaHMs U APYrMX Aamr, He OBAAAAIOLMX BbICOKOW SHeprosdp¢peKTUBHO-
cTbto. Ha BTOpoM 3Tane, KOTOPbIM NPEANOAOKUTEABHO BCTYMUT B CUAY B CEHTS-
6pe 2010 roaa, 6yayT BBeaeHbl TpeboBaHMs K 3HeproadppeKTUBHOCTU CBETUAb-
HUKOB, pePASKTOPHBIX M CBETOAMOAHBIX AaMmn. Ha TpeTbem sTame, KOTOPpbIit

5 — BUM3HEC M CBETOAMOABI 121



BcTynuT B cuAy B 2012 roay, B 27 ctpaHax EC GyaeT paspelueHa npoaaxa
TOAbKO TaKMUX AaMI, Ha STUKETKe KOTOPbIX OyAyT yKasaHbl KAacCbl 3Heproro-
TpebaeHus A, B, uam C no crtaHaapty EC.

AokymeHT Komuccum no peryAMpoBaHUIO 3AeKTpo3aHepreTuku 245/2009
«Mepbl MO MpUMeHeHUIO OCBellleHUsi OPUCOB U OBLLLECTBEHHBIX 3AaHUIY
HarpaBAeHbl Ha MOCTereHHOe 3arpelleHne NMpPOAAXKM HECBETOAMOAHBIX AAMM
M CBETUABHMKOB, AASl KOTOPbIX CYLLECTBYIOT CBETOAMOAHbIE aAbTEPHATUBHbI.
Hanpumep, Ha stane | B 2010 roay nocTeneHHo 3anpellaeTcs MPoOAAXKa raAo-
bochaTHbIX AIOMUHECLLEHTHbIX Aamn T8 u Aamn T8 u TS5 ¢ MHAeKkcom uBeTOMe-
peaaun Huxe 80.

Ha stane 2, k 2012 roay nocteneHHo BbIBOAATCS M3 yrnoTpebAeHUs raao-
¢docoaTHble AtoMMHecLeHTHble Aamnbl T10 u T12, HekoTopble HaTpueBble M
METaAAOTaAOTe€HHbIE AaMMbl BbICOKOTO AaBAeHMs. ApyrMe Mepbl, Harnpumep,
noBbllleHne Tpeb6OoBaHMI K SHeprosappeKTUBHOCTU GAAAACTOB AIOMMHECLIEHT-
HbIX AQMM M PaspsIAHBIX AaMI BbICOKOFO AABAEHMs, TaKkxe ByayT crocobcTeo-
BaTb 6oAee LUIMPOKOMY MPUMEHEHUIO CBETOAMOAHBIX MCTOYHMKOB cBeTa. Takue
peLleHUsl TaKXKe SBAAIOTCS SKOHOMMYeCKU 3ddeKTUBHbIMM BAaroaaps cokpa-
LLEHMIO PaCXOAOB Ha 3AEKTPO3HEPruio, ONMTUMAABHOMY Ka4yecTBy CBETa, AAU-
TEAbHOMY CPOKY CAY>KObl M OTCYTCTBUIO B COCTaBE BPEAHbBIX BELLLECTB.

AupekmuBa no s3Hepremmyeckum xapakmepucmmkam
3ganwii (EPBD)

MpunsTas B 2006 roay, EPBD sBasieTcs yacTbio MHuumatue EC, HanpaBAeH-
HbiX Ha 60OpbOYy C M3MEHEHMEM KAMMATa C MOMOLLbIO CHUXEHWUS SHepronoTpe-
6GAEHMA 3AaHMI, KOTOPOE COCTABASET OAHY TpeTb OT obLiero nortpebaeHuMs
sHeprumn B cTpaHax EC. BoabwuHcTBo M3 27 ctpaH EC 0p06puan 3Ty MHULK-
aTMBY Ha yPOBHe HaLlMOHAAbHbIX 3akoHOB. OXKMAAeTCs, YTO MepecMOTpeHHas
Bepcus EPBD 6yaet npunsTa B 2010 roay.

EPBD KacaeTcsi NMOTpebAEHWS 3AEKTPO3HEpPrMu U 3HeproapdeKTUBHOCTU
YMABIX, OPUCHBIX, U OBLLECTBEHHBIX 3AaHMIA MOAE3HOM MAOLLAABIO He MeHee
1000 M?, MCKAlOYAs MCTOPUYECKME 3AaHMS M MPOM3BOACTBEHHbIE MAOLLAAKM.
B Helt npeacTaBAeHa obLas MeToAMKa pacyeTa obLLero NnoTpebAeHUs SAeKTpo-
SHEPIUM 3AaHUEM, BKAIOYAsH BCE aCMeKTbl ee MOTPeOAEHUS — OTOMAEHME, OXAAXK-
A€HUe, OCBelleHUe, MOAOKEHUE U OPUEHTALMA 3AaHMs, pereHepaLms Ternaa
M T. A. DHeproapdpekTUBHOE OCBeLLLeHNE, OCOBEHHO B CAyyae OGbeAMHEHMs
€ro C CUCTEMOW YMPaBAEHWUS 3AaHMEM M APYrMMU 3SHeprocbeperaioLLmmm
cUCTeMaMM, CrocOBCTBYET COKpaLLLeHUIO NMOTPebAeHWUS SAEKTPOSHepruu U ee
3¢pPEeKTUBHOMY UCMOAL3OBAHMIO, MO3BOASISl BAAAEABLLAM AOMOB AOCTUYb BbICO-
KOro ypoBHsi 3pHeKTUBHOCTM 3aTpaT.
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MHMLI,MaTMBbI, HarnpaBA€HHbIE Ha BHEAPEHUE
3HePr03¢¢eKTMBHbIX CUCTEM OCBELLEHUA
B CeBepHolt AMepuke

B oTBeT Ha pacTyulyio noTpebHOCTb B 3HEprosdp¢peKTUBHbLIX peLleHUsX
npaeuteAbcTBo CLUA aeraeT GoAbluMe MHBECTULMM B 3EAEHbIE» TEXHOAO-
rvn. MoAUTHKA MPaBUTEAbCTBA M 3aKOHOAATEALCTBO, Harnpumep 3aKkoH O pas-
BUTUKM 3KOHOMUKK U penHBecTUumax CLUA (ARRA), cnocobcTByioT ycKopeH-
HOMY POCTYy 3Heproa¢$p$peKTUBHbLIX TEXHOAOTUI. [OCYAApCTBEHHbIE PacXOAbl Ha
pasBUTHE BO3OBHOBASIEMBIX COAHEYHbIX MCTOYHMKOB 3HEpru coctaeuan |59
MAH AOAAApOB, 2 Ha PasBUTUE TBEPAOTEAbHbLIX MCTOYHMKOB CBETa — 25 MAH AOA-
AapoB.* CooTBeTCTBylOWME ASUCTBUS HA TOCYAAPCTBEHHOM WM MECTHbIX YPOB-
HSIX CMOCOBCTBOBAaAM CTUMYASILLUM MPOEKTOB CTPOMTEALCTBA «3EAEHbIX 3Aa-
HUWitY. HekoTopble ropoaa TakyKe HauMHAIOT TPeBGOBaTb MOAAEPHKKM MOAUTUKM
«3eAeHbIX 3AaHWI» OT YaCTHOrO CEKTOpa.

Huske mpeAcTaBAeH KpaTKuit 0630p HEKOTOPbIX OCHOBHbIX 3aKOHOB, CTpa-
TErni U UHULMATUB, CMIOCOBCTBYIOLMX PasBUTUIO PbiHKA 3HEProapPEKTUBHBIX
U3AEAUN.

3akoH 0 noaumuke B 06aacmu s3Hepremuku (EPAct),
npuHsamoii 8 2005 1.

3aKoH O NoAuTHKe B 06AacTK sHepreTuku (EPAct) ot 2005 rosa coaepkut
HECKOAbKO PE3OAIOLIMIA, KAaCAIOWMXCS SHEeprospGeKTUBHOCTH, BKAIOYAS COOT-
BETCTBYIOLLME HAAOrOBbIE ABTOTbI M rapaHTMK No 3aimam:¥
*  YcTaHaBAMBaeT TpebOBaHMS K SHeprocbepexeHMIO U CTaHAApTbl dHep-
roap¢peKTUBHOCTU AASl eAEPaAbHBIX 3AAHWM, BBOAWUT MPOrpamMmy rpaH-
TOB, MOMOTaIOLLYIO OpraHaM rOCyAapCTBEHHOrO M MECTHOTO YMpaBAEHMS
MOOLLPSATH CTPOUTEALCTBO K3EAEHBIX 3AAHUIAN.

* BBOAMT 3aKOH O HAAOrOBbIX BbIYETAX, KOTOPbIA YCTAHABAUBAET BEAM-
YWMHY HAAOTOBbIX BbIHETOB MPU CHUXEHUWM MOTPebAeHMS SHEpruM B YacT-
HbIX AOMax Ha 25-40% M No3BOAsieT BAAAEAbLLAM AOMOB KOMMEHCUPO-
BaTb 3aTpPaTbl HA MOAEPHM3aLMIO ocBelleHus B pasmepe A0 0,60 AOAA. Ha
KB. $pyT. 3aKOH O cTabUAM3ALLMM DKOHOMMKM B YCAOBUAX Kpusnca (Emergency
Economic Stabilization Act), npuHaTeiit B 2008 roay, npoaAeBaeT AeicTBUe
HaAOTOBBIX CKUAOK MPU CHUXXEHWUU MOTPEBAEHUS SHEPTUM B YaCTHBIX AOMaxX
Ha naTb AeT, A0 2013 roaa.

*  CAy»>uT ocHoBOW A «MHMLMATMBBI B OBAACTM OCBELLLEHWS HOBOTO MOKO-
A€HUSAY, OPraHM3aLMM HacTHbIX NMPeANpPUHUMATEAEN MO COTPYAHMYECTBY B
PasBMTUM CBETOAMOAHBIX UCTOYHMKOB CBETA. DTa MHMLIMATMBA, B CBOIO OYe-
peAb, NpuBeAa K NpUHsATHIO [1porpaMMbl pasBUTHS CBETOAMOAHOTO OCBelLLle-
Hus AenaprtamenTa aHepretTuku CLLUA 1 noBbicMAa AOAIO y4acTus MpaBu-
TeabcTBa B Coloze pa3paboTUMKOB CUCTEM OCBELL,EHUSI HOBOTO MOKOAEHMS
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(Next Generation Lighting Industry Alliance — NGLIA) aAs yckopeHnus pas-
BMTUS U KOMMEPLIMAAM3aLIMM CUCTEM CBETOAMOAHOMO OCBELLLEHMS.

3akoH 06 aHepremuyeckov Hezasucumocmu u besonacHocmu (EISA),
npuHsamebii 8 2007 .

MpuHaTbIA B 2007 . 3akoH 06 3HepreTMyeckoil HesaBUCMMOCTM U Geso-
nacHoctu (EISA) ycTaHaBAMBaeT HECKOAbKO CTaHAAPTOB 3Hepros¢p¢$peKTUBHO-
CTU AASl OBLLLECTBEHHbIX 3AaHWUI U CUCTEM OCBeLLeHus:

*  TpeboBaHKe O NOBbILEHUM SHEPrO3GPEKTUBHOCTU SAEKTPUHECKUX AAMIT Ha
25% B nepuoa 2012-2014 rr. 3anpeltaeT Npoaaxky GOAbLUMHCTBA BbiMycKa-
eMbIX B HAacTOSLL,Ee BPEMS AaMM HaKaAMBaHMS M CNOCOGCTBYET PasBUTMIO
HOBbIX TEXHOAOTUM.

* YABoeHue 3HeprosdpGeKTUBHOCTU SAEKTPUYECKMX AaMM (MAM MX SHeproc-
6epexxenus) kK 2020 roay.

* [loBbiweHne TpebOBaHUI CTAaHAAPTOB Ha 3¢ PEKTUBHOCTb HEKOTOPbIX GaA-
AACTOB U TUIMOB AaMmr.

*  OcsellleHne ¢eAepaAbHbIX 3AaHMIT B COOTBETCTBMM C TpeboBaHWUAMM
ENERGY STAR u exxeropHoe obluee CHUXeHWe NOTpebAeHUs SHEPTUM Ha
3% B nepuoa 2008-2015 rr.

*  CospaHue nporpammbl 06y4eHns pabOTHUKOB B MAAHE MOBbILLEHWS SHEpPro-
3¢pPeKTUBHOCTU 1 BOSOGHOBASEMbIX MCTOYHUKOB SHEPTUM.

* CospaHve mporpamMm Mo 3HeprocbepexKeHUIo AAS MaAoro 6usHeca, obe-
CMeYMBAIOLLMX MPEAOCTABAGHUE CCYA MPEAMPUATUSM MAAOro GU3HECA AAS
NoBblLLEeHNS d3Hepro3$pPeKTUBHOCTU.

Cmangapmei Title 24 wmama Kaangophus

B 2005 roay wrar KaanpopHuUs, KOTOPbIN Bceraa MPOSIBASA BbICOKYIO
aKTMBHOCTb B BOMPOCAX, CBA3AHHbIX C 3Heproa¢p$peKTUBHOCTLIO, YCTAaHOBUA
HOBble CTaHAApPTbl 3HEprodpeKTUBHOCTU AAS 3AAHMIA, KOTOPbIE MOAYHMAM
HassaHue Title 24 of the California Code of Regulations.*’

ChaeayeT oTMETUTD, YTO cTaHAapTbl 2005 roaa AAs cBETOAMOAHOTO OcBelle-
HUS BbIAV HEAOCTATOUHBIMU. DT CTAHAAPTbI YCTaHABAUBAAM MUHUMAAbHbIE Tpe-
60BaHMs K 3HeproadpPpeKTUBHOCTU CBETOAMOAHOTO OCBELLEHUS, HO 3TU Tpebo-
BaHMS OTHOCWMAUCb K CBETOAMOAHBIM AaMraM, a He K CBETUAbHMKAM, COAEPIKa-
WuM cBeToaMoAbl. Kak 6biIA0 MoKasaHo B raaBe 3, SKCMAyaTaLMOHHbIE XapaKTe-
PUCTUKM CBETUABHMKOB, B KOTOPbIX WCMOAB3YIOTCS OAHU U Te >Ke CBETOAMOA-
Hble AaMribl, 3HAYMTEABHO OTAMYAIOTCS Y pasHbIX NpousBoauTeAei. HoBble cTaH-
AapTbl, NpeaAoxkeHHble B 2008 roay u Bctynuslime B cuay | sHeapsa 2010 roaa,
3HAYMTEABHO AyYLLIE YHUTbIBAIOT XapaKTEPUCTUKU CBETOAMOAHBIX CBETUABHUKOB.

124 CBETOAMOAHOE OCBEWEHUE



Cranaaptbl Title 24 ot 2008 roaa OTAGAbHO pacCMaTpMBAIOT OCBeLLEeHUE
KOMMEPYECKMX MPEANPUATUI U XMAbIX AoMOB. Cpean Mpoyero, 4acTU CTaH-
AApTOB, OTHOCALLMECS K XMABIM AOMaM, COAEPXAT PEKOMEHAALIUM MO UCTIOAb-
30BaHMIO BbICOKO3(h(EKTUBHBIX CBETUABHMUKOB, @ TAKKE AATHMKOB ABMXKEHUS U
AUMMEPOB AASl CBETUABHUKOB C HU3KOW 3Hepros¢p¢dpeKTUBHOCTbIO. AASi MpU3Ha-
HUSA BbICOKO3$HEKTUBHBIMM CBETOAMOAHBIE CBETMABHUKU AOAXHDBI ObiTb cep-
TUdULIMPOBaHbl DHepreThyeckon kKomuccmeit wrara Kaandophus. Ecan cseto-
AMOAHas AaMra, UCTMOAb3yeMasi B CBETUAbHMKE, SIBASIETCS CbeMHOM (KaK B CAy-
Yae CBETOAMOAHBIX AaMM AASl 3aMeHbl TPAAMLIMOHHBIX), TO OHa AOAXHA UMETb
uokoab GU-24.

CraHpapTbi Title 24 AAA BbICOKO3¢pPEKTUBHBIX CBETOAMOAHBIX CUCTEM OCBELLLEHUSA

HomuHaAbHas Mol HOCTL MuHuMaAbHan cBeTOOTAQYA

CBETOAUOAHOIO OCBETUTEAbHOIO npn6opa CBETOAUMOAHOIO OCBETUTEABHOIO I1pl160pa

5 BT 1AM MeHbLLe 30 am /BT
ot 5 Bt a0 |5 BT 40 Am/BT
ot |5 Bt a0 40 Bt 50 am /BT
6onee 40 Bt 60 am/Bt

Ucmoynuk: Dnepremuyeckas komuccua wmama Kaaugoprus

MN3meHeHUns B yactun OCBELLEHUS HEXMABIX MOMELLEHUA BKAIOYAIOT B cebsa
TPeGOBaHMﬂ K CHUXXEHUIO )’AeAbHOlji MOLWLHOCTHU OCBELLEHUA, HOBblE METOADI
OLLEHKM HOMMWHAAbHbIX XapaKTE€pPUCTUK CBETUAbHUKOB, YMEHbLUEHUE KOAUYe-
CTBa MCKAKOYEHUM U NOBbILLEHUE POAM €CTECTBEHHOIO OCBELLEHUA. 3¢¢EKTMB-
HOCTb UCTOYHUKOB NMUTAHUA AAA CBETOAUOAHDBIX CBETUABHUKOB AOAXHaA 6bITb
HE HUXKe 80%, a Hapy>HOe ocCBelleHUe AOAXKHO UMETb MHOIOypOBHEBOE Mnepe-
KAIOYEHUE UAU PETrYAUPOBKY MOLLLHOCTU.

CmaHgapm ENERGY STAR gas ceemognogHoro ocBelueHns

Cranaapt AenaptamenTta 3Hepretukun ENERGY STAR aas cBeToAMOA-
HOro OcCBelleHUsl, BBEAEHHbIN B AeicTBMe B KoHLe 2008 roaa, ycTaHaBAmBaeT
MUHMMaAbHble 3HAaYeHMs CBETOBOI OTAAYM, LLBETOBOI TeMmepaTypbl, MHAEKC
LiBeTO-MepeAayn, CTabUABHOCTM CBETOBOrO MOTOKa, MOTPebAEHWUs 3SAeKTpoO-
3HEPrM B BbIKAIOYEHHOM COCTOSHUM, U APYTME BaXKHEWLIME XapaKTepUCTUKM
CBETOAMOAHBIX CBETOBbIX NMpUGOPOB. BbiAn paspaboTaHbl cTaHAAPTbI AAS MPO-
BEAEHUS UCMbITAHWUI AAS MOAydeHus kBaandpukaumm ENERGY STAR, Bkatouas
IES LM-79-08 — npoLieaypbl U CTaHAApThl MpoBeAeHUst abcoAoTHOro ¢oto-
MeTpupoBaHus, u IES LM-80-08, yTeepkAeHHbIN METOA U3MEPeHUs CTabUAbHO-
CTU CBETOBOTO MOTOKAa CBETOAMOAHBIX CBETOBbIX MpUGopoB.>°

B ceHTs6pe 2008 roaa cTaHAQPT BCTYMMA B CUAY AASl IEPBON FPyMMbl NMpUMe-
HeHWI («kaTeropus A»), B KOTOPYIO BOLUAW yCTaHaBAMBAaEMble MOA HAaBECHBIMM
WKadaMM CBETUMABHMKM KyXOHHOTO M paboyero ocBelleHWs, BCTpamBaemble
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M3AyYaloLLMe BHU3 CBETUAbHMKM, MOPTATUBHblE CBETUAbHMKM AASl OCBELLLEHUs
pabouero cToAa U CBETUAbHMKM, BCTPaUBaeMble B CTyMeHM U TpoTyapbl. B Aeka-
6pe 2008 roaa 6biIAM AOGaBAEHDBI APYTHE KaTeropum OCBETUTEAbHbBIX NMPUGOPOB,
BKAIOYasi HaKAaAHble/MOABECHblE CBETMABHUKM, CBETMABHUKM YAMYHOTO OCBe-
LLLEeHUS!, CBETUABHUKM AASl MOACBETKM KapHU3OB, AASl aKLLEHTHOrO OCBELLeHMUS,
CBETUABHUKM AAS MapKOBOK M rapa<ei, poHapHble CTOAGbI M BCTpauMBaemble
cBeToBble MoAocbl. Oxunaaetcs, uto B 2011 roay nporpamma ENERGY STAR
GyAeT pacnpocTpaHeHa Ha BCe CBETOAMOAHOE OCBETUTEeAbHOe O6OopyAOBaHMe,
MCMOAb3yeMoe B cUCTeMax ObLLLEero ocBeLLeHus.

A1gepcmso B 3HepremuyeckomM u 3KOAOTMYECKOM
npoekmuposanum (LEED)

Leadership in Energy and Environmental Design (LEED) — 3To noayuueiuas
BCEMMPHOE MpU3HAHWE PEMTMHIOBAas CUCTEMA «3EAEHbIX» 3AaHMi, paspabo-
TaHHas CoBeToM no «3eAeHbiMy 3aaHusm CLUA (US Green Building Council —
USGBC). LEED wucnoabsyet 100-6aArbHYIO LIKaAy AAS MPUCBOEHUS OCHOB-
HbIX CepTUPMKaLMOHHBIX ypoBHei: «Cepebpoy, «3oaoTon M «llAaTuHay.
DTa cucTeMa NpUMEHSETCA AAS MHTEPbepOB KOMMEPYECKMX 3AaHMi 1 6asu-
PyeTcs Ha OLLeHKEe SKOAOTMHYECKOW PaLMOHAABHOCTU U BO3AENCTBUS Ha OKpY-
Xaiolyto cpeay.®!

CBeToAMOAHOE OCBelLEeHMe NoMoraeT HabpaTb GaAAbl B TpeX KaTeropusx:
3Heprus u atMocdepa, MaTEpPUaAbI U PECYPCbl, UHHOBALMU B MPOEKTUPOBAHUM.
CBeTOAMOAHBIE UCTOYHMKM CBETA MOMOratoT Habupatb 6aaabl LEED nocpea-
CTBOM CHUXXEHUS MOTPebAEHMS DAEKTPOIHEPTMU BCAEACTBUE WX BbICOKOM
3Heproa$p¢$peKTUBHOCTH, YAOBHOM CTBIKOBKM C LIUPPOBLIMM CMCTEMAMM YrpaB-
A€HUS 3AAHMEM U CHUXKEHUS MOTEPb CBETA 3a CHET MCMOAb3OBAaHWUS BHYTPEH-
HUX AMH3 AASl HalpaBAEHWs CBETA Ha OCBellaeMyto 0bAacTb.

MHMLMaTUBBI MO BHEAPEHMIO S3KOAOFMYHOIO OCBELLEeHMUS
B Pa3HbIX CTpPaHax mupa

He ToAbko CesepHas Amepuka u ctpaHbl EC npoBosraacuamn npuHsaTHe mep,
HarpaBAeHHbIX Ha 3HeprocbepexxeHne M OAAroNpUATCTBYIOWMX WMCMOAb3OBa-
HUIO CBETOAMOAHBIX M APYTUX «3€AEHbIX» MCTOYHMKOB cBeTa. HoBoe 3akoHo-
AaTeAbCTBO B 0BAACTU 3HeprocHeperkeHus, BKAloYalollee B cebsi nmocrerneHHoe
MNpeKpaLLeHMe UCMOAB3OBAHWS AaMM HaKaAMBaHUsl, AGMCTBYET MAM paspabaTbiBa-
etca B AscTtpaamu, Hosolt 3eaanamu, Poccumn, Anonum, KOxkHo Kopee, Bpasu-
A, ApreHTuHe, LLlaHxalckoi opdpLUOpHOI 30He U B APYrMX CTpaHaX 3€MHOro
wapa. O6bIuHblE AKOMUHECLLEHTHbIE AaMMbl, B YacTHOCTM T10,T12 u raanodocdar-
Hble AaMrbl AOAXKHbI MPEKpaTUTb CBOe CyluecTBoBaHWe B cTpaHax EC, Typuwmu,
Mekcuke u, BO3MOXKHO, B Bpasnaunu. MNpasuaa RoHS Ha 6aze Moaean EC A0AXKHDI
6biTb npuHsaTel B CLUA, ctpaHax AatuHckon Amepuku, KOxHo-AdpukaHckoi
Pecny6auke, AnoHuu, Kutae, KOxHoin Kopee 1 B Apyrux ctpaHax.
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DKOHOMMUYecKoe 0BbOCHOBaHMUE:
Pac4éT obLLEeN CTOMMOCTU BAAAEHUS

AAs Toro 4Tobbl ycnewHo MpoAaBaTb 3HEProa¢pPeKTUBHYIO MPOAYKLIMIO,
KOHCYABTaHTbl M MPOEKTUPOBLUMKU AOAKHBI YMETb COCTaBASITb 3KOHOMMYeE-
cKoe 06OCHOBaHWE AASl CTUMYAMPOBAHUS Mepexoaa K He. Kak MUHWUMYM, OHU
AOAXKHbI YMETb FOBOPUTb Ha si3blKe 3KOHOMMUKM ocBeleHUs. OCHOBHbIMM Mapa-
METpPaMM SIBASIOTCS O6LLAs CTOMOCTb BAAAEHMS, MEPUOA OKYMaeMOCTU U PeH-
TabeabHoCTb MHBecTMLMI (Aaree ROI ot aHrA. Return on Investments).

O6uwas ctoumocTb BaaseHus (OCB Ha pycckom, nan ke TCO oT aHrA.
Total Cost of Ownership) — 3To ob6Las CTOMMOCTb MOKYMKU AASl BAAAEABLIA
MOKYMKM, BKAIOHaloLLas B ce6si, TOMMMO CTOMMOCTH MOKYMKM, CTOMMOCTb yCTa-
HOBKM, OBCAYYKMBAHWUSA M SKCMAyaTaLlMM CUCTEMbI OCBELLEHUS B TEYEHUE BCEro
ee cpoka CAy»6bl. CBeTOAMOAHbBIE CUCTEMBI OCBELLLeHMs obecrneynBaloT 3Ha-
unteabHoe cHukeHne OCB Mo cpaBHeHWIO C TPAAMLMOHHBIMM TEXHOAOTU-
SIMU, MOCPEACTBOM CHUXKEHUSI KCTOUMOCTM cBeTay. DTo obecneynBaeTcs raas-
HbIM O6Pa3OM 3a CYET CHUXKEHMUS 3aTPaT Ha 3AEKTPO3HEpruto, NoTpebasiemMyio
CBETOAMOAHBIMU UCTOYHUKAMM CBETA, @ TaKXKe 32 CYET CHUXKEHMs 3aTpaT Ha
OBCAY>KMBaHWE B TeYEHME MOAE3HOro CPOKa CAY>KObl. 3aTpaTbl Ha OGCAY»KMBa-
HME BKAIOYAIOT B €Sl KaK CTOMMOCTb AaMr, TaK U CTOMMOCTb paboThbl MO MX
3ameHe. Kpome 3Toro, moHu»KeHHOE BblAGAEHME TerAa obecreumBaeT CHUMKe-
HMe TEMAOBOW HarpysKu M CHUXKAET 3aTpaTbl HA KOHAMLIMOHMPOBAHUE BO3AYXa.

Meproa okynaemMocTu — 3TO BpeMsl, B TeHeHWE KOTOPOTrO OKYMaloTCs MHBEC-
TMLMM Ha AOPOrocTosillee, 3HEproapPeKTMBHOE TEXHOAOrMYecKoe pelle-
Hue. [Neproa OKymaeMocTu OBbIMHO M3MEPSETCS B FOAAX WM OMPEAEASIeTCs C
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MOMOLLBIO OLLEHKM CTOMMOCTM MPOEKTa, AGAEHHOM Ha FOAOBYIO 3KOHOMMIO
3aTpaT B Pe3yAbTaTe CHUKEHWUS MOTPeBGACHUS SHEPTUM U CHUXKEHMS 3aTpaT Ha
obcaykmnBaHue. OBbIMHO MEpUOA OKYMaeMOCTU He AOAXKEH MpeBbilaTb Tpex
AET, HO B COBPEMEHHbIX SKOHOMMYECKUX YCAOBMSIX GOAee MPUBAEKATEAbHbIM
SIBASIETCS MEPUOA, OKYMAEMOCTH, He MPEBLILLAIOLLUIA ABYX AET.

Okynaemoctb mHBecTuumit (ROI) xapakTepusyeT s¢pdpeKTUBHOCTb MHBEC-
T1umit. ROl — 3To Mepa Bospociueit NpUbbIAM (MAM CHUXXEHWUS PAaCXOAOB), MOAY-
UeHHas B pe3yAbTaTe KaruUTaAOBAOXKEHUS, AGA€HHasi HA CTOMMOCTb 3TUX MHBE-
cTuumin. B cayuae sHeprosadgektmHoro npoekta, ROl — 3To cHMKeHMe 3aTpat
Ha 3AEKTPO3HEPrUIO U OBCAYXKMBaHUE B FOAOBOM MCHUCAEGHUM, AGACHHOE Ha
MHBECTULIMM MPOEKTA.

CpaBHeHHe CTOMMOCTH AASl YCTaHAaBAMBAEMOM MOA HaBeCHbIMM LIKapammu
OCBETUTEABHOM yCTaHOBKM AAuHOM |0 dpyToB (3 M)

eW Profile
OcBeTUTEAbHAA YyCTaHOBKa Powercore' FarorenHasn? KceHoHoBas®
KoAn4ecTBO CBETUALHMKOB 6 7 6
CTOMUMOCTb CBETUABHMKOB $780 $394 $510
KoAnvecteo Aamn 0 21 18
CrounmocTb Aamn $0 $84 $126
CTOMMOCTb CUCTEMBI YrpaBAEHMS $20 $20 $20
CromnmocTb MoHTaxa ($47/uac)? $42 $263 $226
OBLLAA CTOMMOCTb YCTAHOBKU $842 $761 $882
O6cAy>KuBaHUue
KoandecTBo Aamm, 3aMeHeHHbIX 0 25 5
3a 50 000 yacoe pa6oTbl
CTOMMOCTb 3aMeHEHHbIX AaMn $0 $2,100 $630
Pacxoabl Ha 3ameHy Aamn® $0 $419 $72
OBLLAA CTOMMOCTb OBCAYXUBAHUA $0 $2,519 $702
MuTtanune
MouwHocTb, noTpebasiemas Ha 10 ¢yTos (BT) 60 500 330
OBLUME PACXOAbI HA DAEKTPO3HEPTUIO® $330 $2,750 $1,815
OBLUAA CTOMMOCTb BAAAEHUA $1,172 $6,030 $3,399
SkoHomus [%] 81% 66%
Mpemus 3a ycTaHoBky $8l -$39
ToaoBble aKkcrAyaTaLmoHHble pacxoab”  $19 $308 $147
loaoBast 3kOHOMMA $288 $128
OkynaemocTb 0.28 -0.31
PeHTabeAbHOCTb MHBECTULMIA 355% -325%

|. CBeTnAbHUK Philips eW Profile Powercore 523-000027-01

2. CeetnabHUK WAC BA-LIV-3 ¢ raroreHHbiMm Aamnamm 25 BT

3. CeetuabHuK UPX322 ¢ kceHoHOBbIMM Aammamm 20 BT

4.T1pnbAU3UTEABHO 9 MUHYT Ha YT AAS CBETOAMOAHDBIX CBETMABHMKOB, 0,8 Yaca Ha CBETUABHUK C AAMMamu HaKaAWMBaHUs
5.TTo oAHOM MUHYyTE Ha AaMmry, CTOUMOCTb paboTbl $47/uvac

6.0, I/kBT.u. www.eia.doe.gov

7.T1pu aKcnayaTaumm 8 4acos B AeHb, 365 AHel B roay
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Mpumep pacuéTa obuLeit CTOMMOCTHU BAAAEHHUA

MHBecTnummn CBeTOANOAHAS YCTaHOBKA — [AAOreHHas yCTaHOBKa
Okynaemocts = =
Toaosas loaoBas akoHOMMs Ha 0BcAyMBaHUM + [0AOBas 3KOHOMMSA Ha 3AEKTPO3HEPTHIO
3KOHOMMS
OkynaemocTb — $842 - $761 = 0.67 Iroa
$2,519-%0 $2,750 - $330
————— + —————— | (12 yacoB x 365 AHei)
50,000 50,000
loaoBas
PeHTabeAbHoCTb _  3KOHOMMA | _ "
WUHBECTULLUI - - = 150%
Nusectuumm OkynaemocTb

Y106bI 3¢pdeKTUBHO MpOAABATH CBETOAMOAHbIE WMCTOYHMKM CBeTa, HeobXxo-
AUMO YYUTbIBaTb HE TOABKO 3KOHOMWYECKME acreKTbl CBETOAMOAHOrO OCBe-
LeHus. «3eAeHas» U 3HeproapdpeKTUBHAS MOAEPHM3ALIMA 0BeCrneunBaIOT KAU-
€HTaM HOBble MapKeTWUHroBble U PR-BO3MOXHOCTM B AOMOAHEHME K CHUXKe-
HUIO OBLLLEN CTOMMOCTU BAGAEHUS U MOBbILEHUIO PEHTAbEAbHOCTU MHBECTH-
uuit. Hanpumep, nporpammbl LEED 1 ENERGY STAR cnocobcrsytoT passu-
THIO 3HeproadpdeKTUBHbIX TexHororni B CesepHolt Amepuke. BbinoAHeHHbIe
HEeAaBHO MCCAEAOBAHMS MOKa3aAM, YTO NMPOUBBOAUTEABHOCTb TPYAQ U 3AOPOBbE
MepcoHaAa HampsMylo 3aBUCAT OT KauecTsa ocBelleHus. MccaepoBaHus, npo-
BOAMBLUMECS B yHuBepcuTeTe KapHern — MeAAOH, MOKasaAM, YTO yAyulleHue
OCBELLLEHUS! MO3BOASIET YBEAUUUTb MPOU3BOAUTEABHOCTb TpyAa Ha 3,2%. MoBbi-
LLIeHUe NMPOU3BOAUTEABHOCTM TPyAa Ha |% SKBMBAAEHTHO CHUXEHMIO 3aTpaT Ha
sHepruto Ha 100%.52

370 elle OAMH M3 GAKTOPOB B MAAHE YAOBAETBOPEHUSI TpeboBaHUI CAy-
*awmx. MccaepoBaHMs, BbIMOAHEHHble paboOTHMKamMKu Beb-caiTa Mo MOUCKY
paboTbl 1 nepcoHara Monster.com, nokasaau, Yto 92% pecnoHAEHTOB XOTST
HalTU paboToAaTEAE KOTOPbIE POAOM CBOEN AEATEAbHOCTU He HAHOCST BpeA
oKpysKaioleit cpeae.®® 80% XOTAT HaNTH paboToAATEAs], OKa3bIBAIOLLLErO MOAO-
XKUTEAbHOE BO3AEMCTBME Ha OKpyXKatoLuyio cpeay.>* B AonoAHeHue K nosbile-
HUIO MPOWU3BOAMTEABHOCTU TPYA2 M HOBbIM MAapKETMHIOBbIM BO3MOXXHOCTSAM
MCCAEAOBAHMS BbISIBUAU YBEAMYEHWNE CTOMMOCTM 3AaHMM. BoinoAHeHHble CoStar
MCCAEAOBAHUS PblHKA MOKa3aAW, YTO MPU MCMOAb3OBaHUM SHeprospdeKTUB-
HbIX TEXHOAOTWI FOAOBas SKOHOMMSI SAEKTPOSHEPTUM AASl CPEAHErO 3AaHMs
nosbiwaetca B 10—15 pas. Hanpumep, npu roaosoit skoHomun 100 000 Aoa-
AQpPOB MpU MHBECTULMAX Ha 3HeproapdekTuBHble TexHoAornn 300 000 Aoa-
AQpOB KalMTaAOBAOXEHWS OKyNsATCs Yepe3 Tpu rosa. Kpome storo, ctonmocTsb
3paHua yBeAnumTcs Ha |,0—-1,5 MMAAMOHOB AOAAapoB. DTO cooTBeTCTBYeT
333-500% HemMeAAEHHO BO3BPALLAEMbIX KarMTaAOBAOMKEHUN.>

5 — BUM3HEC M CBETOAMOABI 129



KapTuHa mupa 6bicTpo MeHseTcs

Bce MAeT K TOMy, YTO MPOUCXOAUT BbICTpOE pasBUTME CBETOAMOAHBIX CUCTEM OCBe-
LLLeHUs!, KOTOopble ByAyT 3aMeHSTb TPAAMLIMOHHbIE MCTOYHMKM CBeTa B cucTemax obliero
ocselleHuns. CBETOAMOAHBIE UCTOUHMKM BeAoro cBeTa NMpUBAMIKAIOTCS, @ B HEKOTOPbIX CAY-
Yasx MpeBOCXOAST TPAAMLIMOHHbBIE UCTOYHMKM CBETAa MO CBETOBOMY MOTOKY M KauyecTBy
CBETA, YTO AEAAET CBETOAMOAHBIE CUCTEMbI OCBELLLEHNS OYEHb MPUBAEKATEAbHbIM. B AecsT-
Kax CTPaH MMpa «3eAeHble» WHULIMATMBBI U AMPEKTUBbI 06 3Heproa$pPeKTUBHOCTU yCKO-
PAIOT NEPEXoA C TPAAMLIMOHHBIX CUCTEM OCBELLLEHUS Ha CBETOAMOAHbBIE CUCTEMbI OCBeLLe-
HUS, KOTOPbIE CHUXAIOT NOTpebAEHNE SAEKTPOIHEPTMM U BPeAHOE BO3AEMCTBME HAa OKpY-
YIOLLLYIO CPeAY, MMEIOT CaMblit GOAbLLIONM MOAE3HbI CPOK CAYXKObI U CamMyto HU3KYIO CTOM-
MOCTb BAAAEHUS U SKCMAyaTaLMK B Pa3AMYHbIX 06AACTAX MPUMEHEHMs.

Tak Kak CBETOAMOAHOE OCBelleHUe SBASETCS OblCTPOPa3BUBAIOLLEINCS TEXHOAO-
rMeit, MOCTABLUMKM CBETOAMOAHBIX UCTOYHMKOB CBETA M CBETUABHUKOB AOAXKHBI MPOAOA-
aTb BHEAPATb MHHOBALIMM U COBEPLUEHCTBOBATb CBOIO MPOAYKLIMIO AASl €e MPOABMXKeE-
HUS Ha pbiHKe. [TPOM3BOAMTEAM TaKXKe AOAXKHBI UrpaTb aKTUBHYIO POAb B MHGOPMMUpPOBa-
HWUKM NOTpebuTeAei O NMpenMyLLLECTBaX CBETOAMOAHOIO OCBELLEHWUS U O €ro OTAMYMSX OT
TpaaMLMOHHOrO. Be3 Heo6XOAMMBIX 3HAHMI O TEXHOAOTMM CBETOAMOAHOTO OCBELLEeHUs
noTpebUTeAU He CMOTYT NMPaBUAbHO OLLEHWUTb MPUFOAHOCTb CBETOAMOAHOM CUCTEMBI OCBe-
LLLEHUS! AASl KOHKPETHOM OBAACTM MPUMEHEHUS MAM PeLLeHUs NMPaKTUYECKOM 3aAa4u U npa-
BUAbHO CPaBHWTb CBETOAMOAHYIO CUCTEMY OCBELLLEHUS C TPAAMLIMOHHON.

CBeToAMOAHOE OCBelleHUe SBASIETCS MPUHLIMMMAABHO HOBBIM BMAOM OCBELLeHMs,
MCMOAB3YIOLLMM HOBbIE MPUHLIMMbI, MaTEPUAAbI U CPEACTBA yripaBAeHus. [loaTomy nocTas-
LUMKM CBETOAMOAHBIX OCBETUTEAbHbIX MPUOOPOB AOAXKHBI MOMOYbL MOTPEOUTEASM paso-
6paTbcs B Mx ocobeHHOCTsX. CBETOAUOAHOE OCBELLLEHME MOXKET FapPMOHUYHO WMHTErpu-
poOBaTbCs B OKPy»KaloLliee MPOCTPAHCTBO M UCMOAB30OBATHCS AOABMM BO 6AAro, a BeAb elle
HEKOTOpOE BpeMs Ha3aA TakMX BOBMOXKHOCTEN He CyLLLeCTBOBAAO. [1paBUALHO BbIGpaHHbIe
1 KOPPEKTHO yCTaHOBAEHHblE CBETOAMOAHbBIE CUCTEMbI OCBELLLEHWUS MOTYT YAYHLIMTb Kade-
CTBO OKpY’KaloLLLei CpeAbl M KauecTBO XM3HU AIOAEI BO BCEM MUPE.
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CaoBapb
CBETOTEXHMYECKMX TEPMUHOB

AlGaAs
CucTeMa NMoAynpoBOAHUKOB aAIOMUHUIM — FAAAUIA — MbILLbSIK,
UCMOAb3yeMasi AASl MPOU3BOACTBA MHAMKATOPHbIX CBETOAMOAOB,
KOTOPbIE U3AYYAIOT CBET B JKEATOM UAM OPaHIKEBOM OBAACTM CrieKTpa
BUAMMOTO U3AYYEHMUS.

AlinGaP
CucTeMa NMoAynpoBOAHUKOB aAOMUHUI — UHAMI — FraAAMI — pocdop,
MCMOAb3yeMas AAS CBETOAMOAOB BbICOKOM SIPKOCTU, U3AyYatoLLas CBET
OT KPacHOro AO YKEATOrO LiBETA.

ANSI
CM. AMepHKaHCKMI1 HaLLMOHAABHbIM MHCTUTYT CTaHAAPTOB.

DALI
Cwm. Lindposoit appecyembiit HTepdeiic yrpaBAEHUS OCBELLLEHUEM.

DMX
MpoTokoA LK1bpOBOII CBA3U AASl yNIPAaBAEHWUS CBETOBLIMM Npubopam,
repBOHa4YaAbHO pa3paboTaHHbIN AAS LLeAei CLLeHUHECKOTO OCBeLLEHNS.

Ethernet
LindpoBoit KOMMYHUKALLMOHHbIM MPOTOKOA, LIMPOKO UCMOAb3YEMbIN
B KOMMbIOTEPHbIX CeTAX. MOXKET MPUMEHSITLCA U AASl YNIPABAEHMUS
Ethernet-coBmMecTUMbIMK CBETOAMOAHBIMU CBETOBLIMU MPUGOPaMM.
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GaAsP
CucTeMa NOAYNpOBOAHMKOB FAaAAUI — MblLbSK — pocdop,
MCMOAb3yeMas AASl MPOU3BOACTBA MHAMKATOPHbBIX CBETOAUOAOB,
M3AYYAIOLLMX CBET B KPACHOM U XKEATO-3eAeHOM 06AACTAX BUAMMOTO
criekTpa.

GaP
CucTema NOAYNpOBOAHMKOB FaAAUi — pochop, UCMOAb3yeMas AAS
I'IPOMSBOACTBa MHAMKaTOprIX CBETOAUOAOB, MSA)“-IaIOLU,MX CBET B
3eAeHOM U OPaH)KeBOl:i 06AaCT$|X BUAUMOTO cneKTpa.

HB-LEDs
CeeToaMOABI BbICOKOW SPKOCTU. CUHOHUM AASl MHAMKATOPHbIX
CBETOAMOAOB.

HP-LEDs
CBeToAMOABI BbICOKOW MOLWLHOCTU. CUHOHUM AASl MUHAMKATOPHbIX
CBETOAMOAOB.

IES
Cm. CeeToTexHu4eckoe obuiectso CeBepHoit AMepuKu.

IESNA
Cm. CeeToTexHu4eckoe obuiectso CeBepHoit AMepuKu.

InGaN
CucTemMa NoAynpoBOAHUKOB MHAWIM — HUTPUA FaAAUS, UCMOAb3yeMast
AASl TPOU3BOACTBA 3€AEHBIX, CUHUX U FOAYObIX CBETOAMOAOB BbICOKOM
SPKOCTM.

p-n-nepexoa,
MecTo KOHTaKTa B CBETOAMOAE MaTEPUAAOB P- U N-TUMOB, B KOTOPOM
NMPOUCXOAMT PEKOMOUHALINA SAEKTPOHOB M AbIPOK, B pe3yAbTaTe
KOTOPOM U3AyHaloTcs GOTOHbI CBETA U FEHEPUPYETCS TEMAO.

a6COAIOTHO YepHOE TEAO/MOAHDBIN U3AyYaTeAb
OG6bekT, KOTOpbIN MOrAOLLAET BCE MaAaloLLee Ha HEro
3AEKTPOMArHUTHOe M3AyueHue. MockoAbKy abCcoAIOTHO YepHOe TeAo
He OTPa)kaeT CBET, TO OHO BbIFASIAUT YepHbIM. [1pu HarpeBaHuM oHo
M3AyYaeT CBET Pa3AMYHOrO LiBeTa, NMPU 3TOM CMeKTP CBEYEHUS 3aBUCUT
OT TEMMepaTypbl: KPAaCHbIM — OPaHXXeBbI — XeATbI — 6eAblit — FoAy6oi.
DTy NOCAEAOBATEABHOCTb LIBETOB OMUCHIBAET KPMBas B LIBETOBOM
NPOCTPaHCTBE, KOTOPas Ha3blBaeTCA KPUBOM U3AYHEHUSA HYEPHOTO TeAa.
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abcoAloTHOe poTOMEeTpUpOBaHUe
CTaHAapTHbI METOA U3MEPEHUsI CBETOBOrO MOTOKA U pacrpeAeAeHus
CBeTa CBETOAMOAHbBIX CBETOBbIX MPUGOPOB.

aAAUMTUBHOE CMeLLUeHME LLBeTOB
LiseToBas moaeab RGB, onucbiatolas obpasosaHue LBETOB NyTem
CAOXKEHMS B PasHbIX MPOMOPLUAX TPEX MEPBUYHBIX LLBETOB — KPacHOro,
3eAeHOro U cuHero. Mpu aAAMTUBHOM CMeLLEHUM LiBETOB CUHTES
KPacHOro, 3eAEHOTO U CUHEro CBETA B PaBHbIX MPOMOPLMAX A2eT GeAblit
cBeT.

AMepUKaHCKUI HaLLlMOHAAbHbIN MHCTUTYT cTaHAapToB (ANSI)
HekoMmepueckas opraHusauus, paspabartbiBatolas
PEKOMeHAATEAbHbIE CTAaHAAPTbI U METOAMKM OLLEHKU COOTBETCTBUS AAS
U3AEAUI, YCAYT, MpOLLECCOB, cucTeM U nepcoHaaa B CLLA.

6aAAacT
DAeKTPOHHas cxema, 06ecrneumnBaioLas Hy>KHble SAEKTPUYecKue
YCAOBUA AASI 323KMFaHUA U pabOTbl AOMUHECLLEHTHBIX AaM U
Pa3psAHbIX AAMIIbl BLICOKOTO AQBAEHMUS.

BCTPOGHHbIﬁ UCTOYHUK NMUTAHUA
TeXHOAOFMf-I, npu KOTOPOH MCTOYHUK NMUTAHUA BCTPaMUBaAIOT B KOpMycC
CBETOBOIo npm6opa, YCTpaHAA TEM CaMbIM HEO6XOAMMOCTb B
NPpUMEHEHUU BHELLIHEro NCTOYHUKA NMUTAHUA.

roHmogpoTomeTp
doToMeTpUYeCKUit NPUBOP AASl USMEPEHUS pacrpeAeAeHUs
MHTEeHCUBHOCTU U3AyYeHms, KA 1 cBeToBOro noToka cBETOBbIX
npubopos.

AayHAAUT
M3Ayyatolwmin BHU3 CBETUABHMUK.

Aummep ELV-Tuna (HU3KOBOABTHbIN AUMMeEp)
DAEKTPOHHBIN HU3KOBOABTHBIA AUMMEP, UCMIOAb3YEMbIN AAS
PEeryAMpoBaHu1s CBETOBOTO MOTOKAa CBETOAMOAHBIX MPUGOPOB, B
KOTOPbIX MPUMEHEHbI SAEKTPOHHbIE TPaHCPOPMATOPbI.

AMMMep C OTCEYKOM No nepepHeMy PppPOHTY
Tun AMMMepa, KOTOPbIN PeryAMpyeT NoAaBaeMyto Ha AaMmMy MOLLHOCTb
C NMOMOLLbIO OTCEYKM MEPEMEHHOrO TOKa B Ha4aA€ KaXXAOro
MOAYMNepuoAa NepeMeHHOro HanpskeHus. O6bIYHO UCMOAb3yeTCs C
AaMMaMM HaKaAMBaHMS.
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MHAEKC LLBETOMEpPEAAUM
MapameTp, XxapaKkTepuayoLMit CNTOCOBHOCTb UCTOYHMKA CBETA
MPaBUAbLHO NMEPEAABATH LIBETA Pa3AUYHbBIX OGBLEKTOB B CPaBHEHUM
C MAEAABHBIM UCTOYHWUKOM cBeTa. MaKkcMMaAbHOE MpUBAMNKEHHE K
rnapameTpaM 3TaAOHHOIO UCTOYHMKA CBETA XapaKTepU3yeTCs MHAEKCOM
LBeTonepeaayu, paeHbim 100.

MHAMUKaATOPHble CBETOAUOADI
Heaoporue, MaAOMOLLHble CBETOAMOABI, MOAXOASLLUE AAS
MCMOAb30BaHMS B Ka4eCTBE CBETOBbIX MHAMKATOPOB B MHAMKATOPHbIX
MaHEASIX U SAEKTPOHHBIX YCTPOMNCTBAX UAU AASl MOACBETKU AUCTIACEB
KOMMbIOTEPOB 1 aBTOMOOUABbHBIX MPUBOPHBIX MaHeAeH.

MHTErpUMpPOBaHHbIN UCTOUYHUK NMUTAHMUA
TeXHOAOTMS, MPU KOTOPOW UCTOYHUK MUTAHUS BHEAPSIETCS
HermocpeACTBEHHO B CXEMY CBETOBOrO Mpubopa AAsl CO3AAHUSA
3¢ PpeKTUBHOTO CMAOBOrO KacKkaaa, obbeauHsoLLero B cebe
npeo6pasoBaHne CETEBOTO HAMPSIXKEHUS U CTaBUAU3BALLMIO TOKA
CBETOAMOAA.

uHppakpacHoe (UK) usayuenume
DAEKTPOMarHMTHOE U3AYHYEHUE C AAMHOM BOAHbI BbILLIE AMAMa3oHa
BMAMMOTO CBeTa.

KaHAeAa
CraHAapTHas eAMHULIA U3MEPEHUS CUAbI CBETA — SHEPTUM, U3AYHAEMOM
MCTOYHUKOM CBeTa B OMPEAEAEHHOM HarpaBAEHUM, B3BELIEHHOW C
rMomolLLbio GpyHKLMM CNeKTPaAbHOW 3$PEKTUBHOCTM cBeTa.

KAA
Cm. KomMnakTHas AloMMHECLLEHTHas Aamna.

KOMMNaKTHaA AIOMMUHECU EHTHAaA AaMna
PaBHOBMAHOCTb AFOMUHECLLEHTHOM AaMMbl C OTHOCUTEABHO HU3KUM
I'IOTpe6AeHMeM SAEKTPO3HEprmn. Yacto UCMOAb3YETCA AAA 3aMEHbI
AaMMNbl HAKAAUBaAHUA.

KOHTpPOAAep
YcTPOMCTBO, C MOMOLLbIO KOTOPOTO BbIMOAHSETCA PeryAUpOBaHue
CBETOBOrO MOTOKa Npubopa M3MeHsieMOro LiBeTa cBeveHUs uAn beaoro
cBeTa C HaCTpamMBaeMOW LiBeTHOCTbIO. KOHTPOAAEpbI 06bIYHO BKAIOHAIOT
B ce6s NporpaMMHble KOMMOHEHTbI AAS HACTPOMKM KOH$UrypaLmm
OCBETUTEAbHOM CUCTEMBI U AAS CO3AAHUSA CBETOBBIX LLIOY C MOMOLLbIO
OTMpaBKM CBETOBbIM NPMBOPaM COOTBETCTBYIOLLMX KOMAHA.,
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KOppeKTop Ko3¢pPHULLMEHTA MOLLHOCTH
B 3AeKTpMUYeCcKOM yCTPOMCTBE, TAKOM KaK CBETOAMOAHBIN CBETOBOM
npubop, 3To cUCTeMa KaTyLeK MHAYKTMBHOCTHU, KOHAEHCATOPOB MAM
npeo6pasoBaTeAeit HanpsXXeHUs AAS U3MeHeHUs KosdpduLmeHTa
MOLLLHOCTHM C MPUBAMNKEHUEM €ro K MASaAbHOMY 3Ha4YeHwuIo, paBHoMy |,0.

Koppekuusa Axkaaaa-Boca
KoppeKTupyeT ¢pyHKLMIO CNEKTPaAbHOM 3¢ PEKTUBHOCTU CBETOBOTO
NMOTOKa TaKUM 06pasoM, UTO OHa 6oAee TOUHO MpeACTaBASET
HOPMaAbHYIO YyBCTBUTEABHOCTb YEAOBEYECKOTO rAas3a.

KoppeAMpoBaHHas LBeTOBasA TeMnepaTtypa
MokasbiBaeT, KAKUM BbIFASIAUT GeAblit CBET: TEMAbIM (KpaCHOBATbIM),
HEMTPaAbHbIM AU XOAOAHBIM (roAy6oBaTbiM). KoppeAnpoBaHHas
LiBeTOBas TeMrnepaTypa OCHOBaHa Ha MPeACTaBAEHUM O TOM, KaKUM
BbIFASIAMT CBET, U3AYYaeMblit aBCOAIOTHO YEPHbBIM TEAOM, HarpeBaeMblM
AO pasHbIX TeMMnepaTyp, Bblpa>KeHHbIX B rpaaycax keabBuHa (K).

K03} PULMEHT MOLLLHOCTHU
Mepa s¢pekTrBHOCTH NpeobpasoBaHmus noTpebasemoro
3AeKTPUYECKOro TOKa B MOAE3HYIO MOLLHOCTb.

K03 PULMEHT NOAE3HOIro AeNCTBUA
BbipaskeHHas B MPOLLEHTaX AOAS OBLLETO KOAUYECTBA AIOMEHOB,
M3AY4aeMbIX AAMMaMK B CBETOBOM Npubope, U3Ayvaemas HapyxKy
ceeToBbIM NpubopoM. o onpeaereHuio, KM A, cBeToanoaHbIX
CBETOBbIX MPUBOPOB, B KOTOPbIX CBETOAMOAbI SBASIOTCS
HEOTAEAUMBIMU KOMMOHeHTaMu, paseH 100%.

KIMA, cBetoBoro npubopa
Cm. KoadpduLmeHT noaesHOro pAencTens.

KpHBasi M3AyYeHuUs a6COAIOTHO YepHOro TeAa
KpuBas B npeseAax LIBETOBOro MPOCTPaHCTBA, OMMCbIBAIOLLASN
NMOCAEAOBATEAbHOCTb M3MEHEHMs LIBETHOCTM aBCOAIOTHO YepHOTO TeAa
Npu U3MEHEHWUM ero TeMnepaTypbi.

AaMna
McTouHuk CBeTa, MCI'IOAbS)’eMbII:i B CBETUAbHUKE UAU CBETOBOM npm6ope.

AOKC (AK)
EAMHMLA OCBeLLLEHHOCTH, OLLeHMBAIOLLAS YAGABHYIO MHTEHCUBHOCTD
CBETa, MNaAAIOLLEro Ha MOBEPXHOCTb, MAOLLLAAb KOTOPOI M3MepseTCs
B KBaAPaTHbIX MeTpax.
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AIOMEH
EAMHMLI,a U3MEpEHUA CBETOBOIO NOTOKa, NAU MOAHOM CBETOBOM
3Hepruu, M3A)"-IaeMOﬁ UCTOYHUKOM CBETa B AMaNa3oHe AAUH BOAH
BUAUMOTO CBETaA.

AlOMUHOGOP
MoKpbITHE U3 AIOMUHECLLEHTHOTO MaTepUaAa, MorAoLLaioLLee CBeT,
M3AYYaEMbIi CUHUM MAKM Y D-CBETOAMOAOM, U UBAYHAIOLLLEE MEATbIN
cBeT. [paBuAbHOE coyeTaHMe cuHero uan YP-ceeToanoaa 1
AIOMUHOGOPHOTO MOKPLITUS 06ecrneynBaeT NOAyUeHHe 6eaoro ceeta.

AtOMUHOG}OPHbIN 6eAbIli cBeT
MeToa noAyueHusi 6eAoro cBeTa € MOMOLLbIO OAHOTO CBETOAMOAR C
KOPOTKOM AAMHOM BOAHBI, HaripuMep, cuHero nan Y®d-ceetoanoaa B
KOMBWHALLUM C SKEATIM AOMUHOPOPHBIM MOKPbLITUEM.

MaTepuaA n-Tuna
MCI‘IO/\bB)’eMbIﬁ B AUOAE MaTEPUAA N-TUMNA UMEET OTPMLI,aTeAbeIﬁ
3apAaA. AToMbI MaTepuaAa n-Tuna MMerT M36bITOYHbIE SAEKTPOHbI.

MaTepuaA p-Tuna
McnoAb3yeMblit B AMOAE MaTEPUAA P-TUMA UMEET U36bITOUHDINA
MOAOXMUTEAbHbIM 3apsiA. ATOMbI MaTEpUaAa p-TUMa UMEIOT AbIPKM —
cBO6OAHBIE MeCTa Ha BHeLLIHWX OpbuTax aToMa, Ha KOTOPbIX HeT
3AeKTPOHOB.

MexxAyHapoAHas KOMUCCUA MO OCBELLEHUIO
MseecTHa kak CIE no ee ¢ppaHLysckomy HaszBaHuio Commission
Internationale de I’Eclairage. OpraHusaLus, 3aHMMatoLaACcs «BCEMUPHOM
Koonepatmeit ¥ 06MeHOM MHGOPMALIMM MO BCEM BOMPOCAM, CBSA3aHHbBIM
C HayKOM M UCKYCCTBOM B 06AACTH OCBeLLeHMs, LiBETA U 3peHMs, a TaKxKe
TEXHOAOTUSIMU OTOBparkeHMs nsobparkeHniy» (c Beb-caita MKO).

MKO
CMm. MexxAyHapoaAHasi KOMUCCHUS MO OCBELLEHUIO.

HaHoMeTp (HM)
HanboAee yacTo McMoAb3yemasn eAMHULLA AASl USMEPEHUS AAUHDBI BOAHDI
CBeTa, paBHas OAHOM MUAAMAPAHOM AOAE MeTpa.

HU3KOBOAbTHaA NMTalOLWLanA CeTb
MeTOA noAaYn NMTaHUA HA CBETOBbIE I'Ipl460pbl, AAA KOTOpOro
TPe6)’IOTCf-I HU3KOBOAbTHbIE€E UCTOYHUKU MUTAHUA, npeo6pa3y|ou.|,me
CETeBOE€ HanpAa>eHne B HU3KOe, U CneLlnaAbHaA KabeAbHas pa3BoOAKa.



OCBEeTUTEAbHbIE CBETOAUOADI
Bbicokoa¢pPpeKTUBHDBIE MOLLHbIE CBETOAUOADI, MOAXOASILLME AAS
MCMOAb30BaHUA B CUCTEMAX OCBELLLEHUS.

OCBelLEHHOCTb
MHTeHCMBHOCTD CBETA, NaAaloLLEro Ha MoBepXHOCTb. Ecan naowaab
NMOBEPXHOCTU U3MEpPSIETCS B KBaAPATHbIX ¢pyTax, TO eAUHULLEN
OCBelLEeHHOCTH siBASeTCs ¢yT-KaHAeAa. EcAan naollasb noBepxHoCTH
M3MepsieTCs B KBAAPATHbIX METPaXx, TO €AMHULIEN OCBELLEHHOCTH
SIBASIETCS AIOKC (AK).

NOAE3HbIN CBeT
KoaunyecTBo cBeTa, KOTOpOe CBETOBOW MPUGOP MAM OCBETUTEAbHAS
YCTaHOBKa AOCTaBASIET Ha OCBELLAEMYIO MOBEPXHOCTb, M3MEPEHHOE B
byT-KaHAEAAX MAU B AIOKCAX (AK).

nocAecsevyeHue
D¢ deKT craboro cBeveHUs cBETOBOro Npubopa B BbIKALOYEHHOM
COCTOSIHUM B pe3yAbTaTe OCTAaTOYHOrO HaMpsiXeHUs B Lienu.

Mporpamma NLPIP

(National Product Lighting Information Program)
OpraHusauus, ocHoBaHHas B 1990 roay MccaepoBaTeAbCKMM LLEeHTPOM
no Bornpocam ocselleHns MoAuTexHU1ecKoro MHCTUTyTa PeHceAaepa,
KoTopasi MpeAOCTaBAseT MHPOPMALIMIO O CBETOBbIX Npubopax,
noay4eHHyio B NLPIP 1 B3aTyio 13 KaTaAOroB npomnsBoAUTEAEH
OCBETUTEAbHOM apMaTypbl.

npsAMoe napAeHue Hanpsa>KeHus
BosHukaeT Ha cBeTOAMOAE, KOTAA K CTOPOHE MaTepuaAa n-Tuna
MOACOEAMHAETCA KMUHYCY» MCTOYHMKA MUTAHUSA, U YEPE3 AUOA
NMPOTEKaeT SIAEKTPUYECKMIA TOK B HAMpaBAEHMM OT MaTepuaAa N-TuMa K
maTepuaAy p-Tuna.

paauaTtop
VcTpoicTBO, OTBOASILLEE TEMAO OT YyBCTBUTEAbHBIX K HEMY
KOMMOHEHTOB, TaKUX KaK CBETOAMOAbI M SAEKTPOHHbIE CXEMbI.

pa3psAAHaA AaMMna BbICOKOro AaBA€HUA
DAeKTpUYeCKas AaMMa, M3Ay4aloLLas CBET 3a CHET JAEKTPUHECKOM
AYTH, KOTOpasi FOPUT MeXAY BOAbGPaMOBBIMU SAEKTPOAAMM,
PacrOAOXEHHbIMU BHY TPU MOAYNPO3PavHOI UAU MPO3PaiHOI KOAGBI 13
KBapLLa MAU OKCUAR AAIOMUHUS.
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cBeTOBas oTAa4a (cBeTooTAaua)
CBeToOTAQ4a CBETOBOro Npubopa paBHa KOAMYECTBY CBETa
(B AtoMeHaXx), MPOM3BOAMMOMY Ha €AMHMLLY NOTpebAsieMOM
3AEKTPO3Hepruu (B BaTTax) u uamepsietcs B AM/BT. Ee He caepyeT
nyTatb ¢ KA, cBeToBoro npubopa.

CBETOBOM NOTOK
O6bLuee KOAUYECTBO CBETA, U3AYHAEMOE UCTOYHUKOM B AMaMNasoHe
BUAMMbIX AAVH BOAH, U3MEPSIETCS B AIOMEHAX.

CcBETOBOM NpubGop npsmoro HabAloAeHusA
VcTpOICTBO, MpeAHa3HaYeHHOE HE AASI OCBELLLEHMS, @ AASI
HernocpeACTBEHHOM AeMoHcTpaumu. [pumepom Takux npubopos
MOTYT CAY>KMTb MaTpLLbl MCTOYHWUKOB CBETA MPSAMOro HaBAIOAEHMS UAK
3AEMEHTbI, UCMOAb3YEMbIE B KPYMHOMACLITaGHbIX BUACOAMCTIAESIX.

CBETOAMOA
Cm. CBeToOM3AYHAIOLLUI AUOA,.

CBETOAMOAHbBIN ApaiBep
DAEKTPOHHAN CXeMa, KOTOpas MpeBpaLLAET UCTOUYHUK MUTAIOLLErO
HanpsiXXeHUs B UCTOYHUK TOKa, T. €. MOAAEP’KMBAET TOK Ha
MOCTOSIHHOM YPOBHE, HE3aBUCUMO OT USMEHEHUS BXOAHOTO
HanpsikeHus. CBETOAMOAHDIN APaiBeEp 3aLLULLAET CBETOAUOADI OT
KOAEBAHUI HAMPAYXKEHUS, 2 TaKXKe OT MEepEHAMNPSAKEHUIA U CKAYKOB
HanpsiXKeHUs.

cBeToM3AyYalowmni amop (LED)
MoAynpoBoAHUKOBBIN MPUGOP, UAYHAIOLLLUIA CBET OMPEAEAEHHOTO
uBeTa.

CgeToTexHuuecKkoe obuiectBo CesepHoit Amepuku (IES)
O6uienpu3HaHHas TeXHUYECKas OpraHM3aLLms, 3aHMMatoLascs
BOMPOCaMM OCBELLLeHUs!, KOTOpasi MPEAOCTABASET CBOMM YAEHAM,
coobliecTBaM, 3aHUMAIOLLLUMCS OCBELLLEHUEM, U MOTPebUTeAsIM
MHOPMaLIMIO MO BCEM BOMPOCAM, CBA3aHHbIM C OCBELL,EHUEM B PaMKax
PasAMYHBIX MPOrpaMMm, Ny6GAMKaLMIA U CEPBUCOB.

cUCTEeMaA MOAYNPOBOAHMKOB
CocTaBHble MaTepU1aAbl, TaKUe KakK aAlOMUHUIA, MHAMK, FaAAui, ocdua
raaamns (AllnGaP), a Takxe uHaMi, HUTpUA raaams (InGaN), koTopbie
MCMOAB3YIOTCS! AASl U3TOTOBAEHUS CBETOAMOAOB, U3AYHAIOLLIUX CBET
onpeAeAeHHOro LiBeTa.
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COpTUpPOBKa Mo 6uHam
OG6LMit TEPMUH AASt TEXHOAOTUM MPOU3BOACTBA M COPTUPOBKM,
MCMOAb3YEMOI MPOU3BOAUTEASIMM CBETOAMOAOB AASl OBecreveHus
COOTBETCTBMSI BEAMUMHBI MPSIMOTO HaMpsKEHUs!, LiIBETA U CBETOBOIO
MOTOKa MPOU3BOANMbIX CBETOAMOAOB TPEBYeMbIM 3HAUEHUSAM.

CTa6UMABHOCTb CBETOBOIO MOTOKa
MokasbiBaeT, KaK AOATO MCTOUHMK cBeTa ByAeT coxpaHsaTb
ornpeAeAeHHbIM MPOLLEHT CBOEro MCXOAHOMO CBETOBOrO MOTOKa.
Hanpumep, L50 — 3To BpeMeHHOM Nepuoa, B TeHeHUe KOTOPOro
MCTOYHMK cBeTa ByaeT coxpaHsTb He MeHee 50% MCXOAHOMO CBETOBOrO
noToKa.

TeMnepaTtypa nepexoaa
Temnepatypa B6AM3M p-n-nepexoaa ceeToanoaa. KoHTpoab
TemnepaTypbl NepexoAa BaXKeH AAsl obecrneveHns ONTUMAaAbHOTO
6aAnaHca MeXAY CBETOBBIM MOTOKOM U CTaBUABHOCTbIO CBETOBOTO
noToka.

¢doTOoMeTpHUecKan APKOCTb
KoAnyecTBO cBeTa, M3AyHaEMOro MAM OTPaXKaeMOro OMpeAeAeHHOM
MAOLLLAAbIO, U3MEPSETCS B KAHAEAAX Ha KB. MeTp (Apyroe HasBaHue —
HUTDI).

¢doTOoMeTpHUECKHUH Iap
doToMeTpuyeckuit NpUGOP AASI U3MEPEHUS MOAHOTO CBETOBOTO
MOTOKA M LBETHOCTM (LLBETA) AaMI, UCMTOAb3YEMbIX B OCBETUTEAbHOM
apmartype.

¢oTomeTpuna
M3mepeHue cBeTa, BOCMPUHMMAEMOTO YEAOBEYECKUM FAA30M.

¢$oTOoH
DAeMeHTapHas 4acTULLA SAEKTPOMArHUTHOIO U3AYHEHMUS, B TOM YNUCAE
BMAMMOTO CBeTa.

¢$yT-KaHAEAa
EAMHMLA OCBeLLEeHHOCTH, U3MepsIOLLAA MHTEHCMBHOCTb CBETA,
MaA2IoLLErO HAa MOBEPXHOCTb, MAOLLLAAbL KOTOPOM U3MepsieTCs B
KBaApPaTHbIX pyTax.

LLBETHOCTb

O6beKkTuBHaA XapaKTEepMUCTUKA Ka4eCTBa LLBETA, HE 3aBUCALLLaA OT €ro
APKOCTU U ONpeAeAaeMan HACbILLEHHOCTbIO U OTTEHKOM LLBETA.
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LBEeTOBasA MOAEAb
ABCTpaKTHas MaTeMaTUYECKasi MOAEAb, OMUCHIBAIOLLAS MPEACTABAEHUE
LLBETOB B BUAE HAOOPOB YMCEA MAM LIBETOBbIX KOMMOHeHToB. RGB —
LLBETOBasi MOAEAb C TPeMs LBETOBbIMM KOMMOHeHTamu, a CMYK —
LLBETOBAs MOAEAb C YETbIPbMS LLBETOBbIMU KOMMOHEHTAMM.

uBeTOBaA TeMnepartypa
Cm. KoppeAnpoBaHHas LBeTOBas TeMrepaTypa.

uBeToBOoe npoctpaHcTeo MKO 1931
LleeToBoe npocTpaHcTBO, paspaboTaHHoe MexAyHapoAHOM
komuccueit no ocseleHnto (MKO) B 1931 roay AAs onpeaeeHus Bceit
ramMMmbl LiBETOB, Pa3AM4AEMBIX CTAHAAPTHbBIM HabAOAATEAEM.

LiudppoBoit appecyeMblit UHTepdec ynpaBAeHUA OCBELLLeHUEM
(DALI)
MpOTOKOA LIMPPOBOI CBA3U AAS YTIPABACHUS U PETYAMPOBaHMS
CBETOBOTO MOTOKA OCBETUTEAbHbIX MPUBOPOB, M3HAYAABHO
paspaboTaHHbiii B EBpone.

3AaAunc Mak-Aaama
DAAUMNC, BblYEPYEHHDII Ha AMarpaMMme LBETOBOrO NMPOCTPaHCTBA,
onpeAeAsloLLMI MOPOT, MPU KOTOPOM pasHULa LiBeTa CTAHOBUTCS
3aMEeTHOM.

3HepreTnyecKas 3¢p¢PpeKTUBHOCTb
Cm. CeeToBas oTaava.

«ApKocTb» (B 6bITOBOM MOHMMaHMUM)
MokasaTeAb BM3yaAbHOrO OLLYLLEHMS], MO KOTOPOMY MOXHO CYAUTb 06
MHTEHCUBHOCTU MCTOYHMKA CBeTa. 4acTo HeMpaBUABHO UCMOAb3yeTCs
B Ka4eCTBE CMHOHMMA CBETOBOTO MOTOKA, ABASIIOLLErOCs 06beKTUBHOM
MepOi MHTEHCUBHOCTU BUAMMOTO CBETA, UCMYCKAEMOrO UCTOYHUKOM.

AIPKOCTb
Cm. DoToMeTpuHyecKas spKoCTb.
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CBGTOAMOAHOG ocBeleHne

CBeTO,A,l/IOAHOe OcCBelleHNE ABAAETCA CaMbIM
3HaYNTEAbHBbIM MPOPbIBOM CO BpEMEHUN M306peTeHMﬂ
SAEKTPUYECKOro OCBELLEHNA bonee cToAeTUus Ha3aA.

STO — HOBbIM BU1A OCBELLEHWS, MPUHLMM PaboThl KOTOPOro
KapAMHaAbHBEIM 06Pa30M OTAMYAETCA OT BCEro TOro, YTO
CYLIECTBOBAAO MPEXAE B 3TON 0bAaCTH.

[Nepea MPOM3BOAMTEAAMM 1 MOCTABLMKAMM
CBETOTEXHWUYECKOTO 06OPYAOBaHHMS CTOWT BaXkHas 3aAada
NOMOUYb NOTPEBUTEASIM Pa30bpaTbCs B €ro 0COBEHHOCTAX
1 OBBACHUTb OBLLENPUHATBIE KPUTEPUM, MO KOTOPbIM
OLIEHMBAETCH KAYECTBO CBETOAMOAHBIX CBETOBbIX
nprbopoB.

BaLuemy BHUMAHUIO NMPEAAAra€TCA KHUra-CripaBO4YHUK,
KOTOpasa NOMOXET BaM COPUEHTUPOBATLCA Ha
CTPEMUTEABHO Pa3BMBAIOLLEMCA PbIHKE CBETOANOAHOTO
ocBeleHns.

©2010 Koninklijke Philips Electronics N.V.

Bce mpasa saumenbl. BocripovseeaeHne B MoAHOM ofbeme WAV YacTMYHO 3ampetieHo 6e3 npeABapUTeAbHOro
MUCbMEHHOTO  Coracus npaBoobAasaTens. VIHpopmaums, NpeaCTaBAeHHas B AAHHOM AOKyMeHTe, He obpasyeT
YacTU KaKoro-AMBO MPEANOXKEHWA WA KOHTPAKTa, CYMTAETCA TOUHOM W HAAGKHOW U MOXeT ObiTb M3MmeHeHa Ge3
MPEABAPUTEALHOTO YBEAOMAEHMA. V3AaTeAL HE MPUHMMAET Ha Cebs HUKaKOM OTBETCTBEHHOCTM 3a AODbIE NOCAEACTBIS ee
MCNoAb30BaHNA. Ee nybAvKaLMA He O3HauaeT 1 He NMoApasyMeBaeT nepeAad Npaea Ha AVLIEH3WIO M3 NaTeHTa MAI APYriX
MpaB Ha MPOMBILLAEHHYIO MA MHTEAAEKTYaAbHYIO COBCTBEHHOCTb.

Aara Bbinycka: ceHTs6pb 2010
HaneuataHo 8 Poccum
[Mepesoa ¢ aHmmiickoro

www.philips.ru



