ApxaHrenbck (8182)63-90-72,
AcTtaHa+7(7172)727-132,
Benropopn(4722)40-23-64,
BpsaHck(4832)59-03-52,
BnaguBocTok(423)249-28-31,
Bonrorpan(844)278-03-48,
Bonorpa(8172)26-41-59,
BopoHex(473)204-51-73,
EkaTepuHOypr(343)384-55-89,
MBaHoB0(4932)77-34-06,
WxeBck(3412)26-03-58,
Ka3aHb(843)206-01-48,
KanuHuHrpapn(4012)72-03-81,
Kanyra(4842)92-23-67,
KemepoBo(3842)65-04-62,
KupoB(8332)68-02-04,

KpacHonap(861)203-40-90,
KpacHosipck(391)204-63-61,
Kypck(4712)77-13-04,
INnneuk(4742)52-20-81,
MarHuTtoropck(3519)55-03-13,
MockBa(495)268-04-70,
MypmaHck(8152)59-64-93,
Hab6epexHbleYenHbi(8552)20-53-41,
HwxHunHoBropopa(831)429-08-12,
HoBoky3Heuk(3843)20-46-81,
HoBocunbupck(383)227-86-73,
Open(4862)44-53-42,
OpeHObypr(3532)37-68-04,
MeH3a(8412)22-31-16,
MNepmb(342)205-81-47,
PocToB-Ha-[1oHy(863)308-18-15,

Ixt@nt-rt.ru

CBeToBbIE

Mo Bonpocam npoaax u noaaepxkn obpalanTechb:

PsizaHb(4912)46-61-64,
Camapa(846)206-03-16,
CaHkT-lNeTepbypr(812)309-46-40,
CapartoB(845)249-38-78,
CmoneHck(4812)29-41-54,
Coun(862)225-72-31,
CraBpononb(8652)20-65-13,
TBepb(4822)63-31-35,
Tomck(3822)98-41-53,
Tyna(4872)74-02-29,
TromeHb(3452)66-21-18,
YnbsiHoBCK(8422)24-23-59,
Yda(347)229-48-12,
YensabuHck(351)202-03-61,
YepenoBew(8202)49-02-64,
fApocnaBnb(4852)69-52-93

www.lt.nt-rt.ru

m  lexHonoruu

KATAJIOI MPOLOYKUNW «CBETOBbIE TEXHOJ10T NW»
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Jlydlwee ocBeleHN
BO MMS NyYLlero byayLlero

OcHoBbIBasi KoMnaHuto «CeeToBble TexHonorum» B 1997 roay,
Mbl MOCTaBUAN LieSIb— CO30aBaTh UCKIUYNUTENBHO
KauecTBeHHoe ocBellieHme. CBeT, KOTOpbI ABNAETCH
HEOTbLEMJIEMON YACTbIO XKU3HW HALWMX KIMeHToB. CBeT,
KOTOPbI MOMOXET COKPaTUTb 3HEPronoTpebieHne 1 CHU3NUTL
HeraTMBHOE BO3[AENCTBME Ha 3KOJSIOTUIO YXKe B BamxKanwem

byayuiem.

[Mo Mepe pa3BuUTUSA HaLlen KOMMaHuK, Mbl MpUiaraeM Bce
yCUNUst 4N peanmsalmnm aTux uenen. Bee atn 3agaum
MHTEerpupoBaHbl B Hawewn CTpaTterum ycTomynsoro
Pa3BUTUS — OLHOM 13 KITHOYEBbIX KOPMOPATUBHbIX CTAHAAPTOB,
KOTOPOr0O Mbl HEYKOCHUTENbHO NPUAEPIKMBAEMCS B CBOEW
paboTe. B ocHoBE — KOMMMEKCHbIV B3NS4 Ha Hallly
0eATeNbHOCTb, MO3BOMSALWMNA MPUHMMATb BEPHbIE PeLLEeHNs

B chepe 0CBETUTENbHbIX TEXHOSIOTU, @ TaKXKe O0CTUraTb
HanaHca coumnanbHblX, 3KOHOMUYECKMX U IKONOFNYECKUX
COCTaBASAOLWMX HAa KaXXOOM 3Tane — oT nogbopa Matepuanos

A0 NOCTaBKW CBETUJIbHWUKOB HalLUM KNTMEHTAM.

Mbl Ha perynsipHON 0CHOBE MHBECTUPYEM B HOBEWLLINE
TEXHOJIOMMM, KOTOPbIE CTAHYT 0YEBUOHBIM MPEVMYLLECTBOM
B ByayLieM. 3To He TONbKO NMO3BOJISET HaM co3aaBaTh 6osee
[OIFrOBEYHbIe CBETUIbHUKW, Jatolime 6onblie CBeTa Ha BaTT
3NEKTPO3HEPrUM, HO M AeflaeT BO3MOXKHbIM paunoHanbHoe

MCMNO0JIb30BaHMe pecypcoB. Halwm JOCTUKEHNS NOATBEPIKAEHbI

MEeXOyHapoOHbIMU CepTUdMKaTaMU, BblAaHHbIMU, B YAaCTHOCTH,
aBTOPUTETHON UcnblTaTenbHon nabopatopmen KEMA. Mo npaBy
Mbl FOPAMMCS NpecTMXHbIM 3HakoM ENEC, koTopbiM 0TMeYeHa

Halla npoayKuna.

Mbl noBbilaeM 3apdeKTMBHOCTL paboymx MpoLLEeccos,
COKpallaem BbIGPOCH! 1 yBEANYMBAEM SO0
nepepabaTtbiBaeMbix MaTep1anos. IHBECTULMW B COTPYAHWNKOB
CNocobCTBYIOT Pa3BUTHIO UX NPOPECCUMOHANBHbBIX HABLIKOB

N 3HAHWNA.

Halla KoMnaHWs aKTMBHO CrMOCO6CTBYET MOBbILIEHNIO YPOBHS
KOMMETEHLUMW YYaCTHUKOB PbIHKA, NOBbILLEHWIO
3bbEKTUBHOCTM B chepe CBETOTEXHMKM U ONTUMU3ALNN
3HepronoTpebnexHns B Poccum Ha 6a3e cBETOOANOAHbIX

TEXHOMOMUNN.

MbI y>ke OCTUIAN MHOFOTO 1 C 6OMbLINM ONTUMU3MOM
cMOTpuM B byayuiee. Co34aBasi KpacuBbIA, 3KOHOMUYECKM
BbIFOAHbI 1 3KOJIOrMYECKM 6e30MacHbI CBET, Mbl MPOAOIMKNM

Haw NyTb B CTOPOHY MHHOBALW.

[o6po no>kanosaTtb BO BCeNeHHY0 «CBETOBbLIX TeXHOMOrmit»!
Mbl OT BCe AyLin HageeMcs, Y4To CTaHeM a4 Bac HagexKHbIM

NapTHEPOM Ha gonaruve rogbl.

OmuTpun Hanorux

Mpe3noeHT

Ceprevt MULIKWH

Buue-npesnaeHT

Gopakumar Pazhedath

Buue-npesnoeHT
M0 MHBECTULMAM

R

Satish Ninkileri
Buue-npesngeHT

M0 PasBUTMIO MPOV3BOACTBA



Ky6

napTHEpPOB

MpodeccroHanbHbin Knyb MapTHepoB koMnaHun «CBeToBble TEXHONOrMN» cerofHs HacumTbiBaeT 6onee 6 000 yenosek.

310 Hawm NnapTHepP:bI, J],l/ICTpl/I6bPOTOpr, NMPOEKTUPOBLLMKMN, J],I/I3al;IHepb\, APXNTEKTOPLI, NHXEHEPDLI N CNeunanncTsbl, pa60Tarou.|,|Ae

B CBETOTEXHNYECKOMN oTpacsn. Mbi npurnawaemM Bac npncoeanHNTbCA K HalleMmy Kﬂyﬁy 1 BOCMOJZIb30BaATbCA BCEMU

npenmyllecTBaMuy YaeHCTBa:

PerynsipHble HOBOCTHble PaCCbUIKU

CtaB uneHoM Knyba, Bbl nonyunTe nepooyepeHoe NpaBo y3HaBaTh 060
BCEeX HOBMHKAX B MPOAYKTOBOWN IMHENKE KOMMAHWK, CnelmanbHbIX akLUsax
N NPensIoXKeHNsIX, @ TaKXKe KOHKYpCax C LeHHbIMW npr3amn. Bl bynete

nepBbIMA NMNONYy4aTb HalIW S/IEKTPOHHbIE N MeYaTHble KaTaslorun.

BbirogHble NnpeanioXXeHus U NpuBunerum
CneumanbHo ans yneHoB Knyba npegnaraetcs becnnatHoe yyactue
B KOHbepeHUusx, popyMax 1 ceMMHapax, B paMKax KOTOPbIX Mbl AeIUMCS

HaWWM OMbITOM M 3HAHUSAMM, HAaKOMIEeHHbIMM 33 15 neT paGOTbI KOMMaHnu.

06MeH 3HaHMaAMU
Bctynue B Kny6, Bbl oTKpoeTe ania ceba 4oCTyn K aHamMTUYECKM OTYETaM,
pa3paboTaHHbIM CleunanncTaMm KOMNaHum, CpaBHUTENbHLIM XapaKTEPUCTMKAM

TOBAPOB Pa3J/IMYHbIX TOProBbIX MAPOK 1 ,El,pyI'ODI nose3Hom I/IH(bOpMaLI,VII/l.

MNpodeccuoHanbHble KOHCYNbTaLUN
K Bawum ycnyraM npodeccroHanbHble KOHCYAbTauum Hallmnx

cneunanmncToB No BCEM BOMPOCaM B cd)epe KOMMNETEHU NN KOMMNaHNN.

JInyHbIN KabuHeT
[ns 3aperncTpMpoBaHHbIX NOSb30BaTEeNEN OTKPLIT AOCTYN K A4ONOSHUTENbHbIM
bYHKUMSAM, TAKMM KaK crielmanbHbli KOHTEHT, HOPMaTMBHASA LOKYMEHTaLMs, OTYeTbl,

TexHWYyecKas Noaaep)KKa, yaobHble MHCTPYMEHTbI 415 paboTbl ¢ MPOAyKLMeNn.

MNMpucoepunanTtecs k MpopeccmoHansHomy Kny6y NMapTHepos
KoMnaHuu «CeetoBbie TexHoNorumn»!

ENTERPRISE OF THE YEAR
F:

2015

Certificate

KoMmnaHus «CeeToBble TEXHONOMMN» — OAUH U3
BeyLWMX NPOM3BOAMTENEN CBETOTEXHNYECKOMO

obopypoBaHmsa B Poccun u ctpaHax CHI.

OcHoBHas cohepa aesTenbHOCTY — pa3paboTka M NPOM3BOACTBO

CBETOBbIX I'IDI/I6ODOB O6LLI,EI'O ncneunanbHOro HasHa4dyeHn4.

AccopTMeHT ToproBon Mapku npeseiwaet 3000 Mogmdurkaumn.

Mbl fenaemM CBeTUAbHWKM /151 MPOMbILLIIEHHOCTH,
06UeCTBEHHO-aAMUHNCTPATUBHbIX 303HN, TOPTrOBbIX
KOMMIEKCOB, CMOPTUBHbIX COOPYXXEHWN, MEANUMHCKMX
YUPEXOEHWN, YIMYHOTO OCBELLEHWS, aPXUTEKTYPHOM
noAcseTku, cermeHTa HoReCa, ansg npuMeHeHus Bo

B3PbIBOOMACHbIX 30HaxX Hed)TeI'a3OBOI'O CEKTOpa 1 gpyrune.

MpofyKumMs No nNpasy KOHKYPUPYET N0 KayecTsy, @ 3a4acTyto
¥ NPEBOCXOAMT JlyyllIne eBPONENCKMUe aHanorm, 4to
SABNSETCS PE3Y/IbTATOM CYLIECTBEHHbBIX MHBECTULMIA

B pa3BunTmne NpomM3BoaACTBa U BHEOPEHNE NHHOBAUMN.

CobcTBEHHOE 610P0 MPOMBILLIEHHOMO AN3alHa, LWTaT
BblCOKOKBanuouumpoBaHHbix R&D cneymnanuncros,
COBPEMEHHbIe NPON3BOACTBEHHbIE MOLLHOCTH, BK/ItOYas Takue
MHHOBALMOHHbIE Y4aCTKM Kak SMT v Lex antoM1MHWEBOrO NNTbS
- BCE 3TO B COBOKYMHOCTM NO3BOJISET OCYLLECTBATE MNOJHbIN

UMKJST MO CO34aHMI0 MPOAYKLMM - OT MAEW [0 BOMJIOWEHMS.

3aBoapl pacnonoxeHbl B Poccuu, YkpanHe, cnanum n Muguu.
[poM3BOACTBO MO YPOBHIO 1 PA3HOOOPA3MI0 TEXHOMOMMYECKOro
060pyA0BaHMSA He yCTynaeT eBPONeNCcKMM NPON3BOANTENSM,
BbIMyCKaeMasi NpoayKUMs KOHKYPUPYET Mo KayecTBy

C NyYLIMMMN eBPONencKUMK aHanoramMmu. TexHonormyeckme
NINHWW NpeAcTaBneHbl M3BECTHbIMKW BpeHaamum: Trumatik,
Trumpf (Tepmanus), Onapres (McnaHusa), Salvagnini,

Dallan (WTtanus), Ercon (Benuko6putaHus), LVD (Benbrus),
Bystronic (LLseiuapus), Luna (LLseuus), Baykal (Typuwms).
CucteMa MeHepKMEHTa KayecTBa, AeNCTByoLWas Ha

3aBOfax, COOTBETCTBYET TPeboBaHMAM MEXAyHapoOHOMro
cTaHgapTa IS0 9001, Bce npoM3BOAMMbIE CBETOBbIE MPMGOPSI
OTBEYAIOT POCCUIACKUM U MEXKAYHAPOLHbIM CTaHAaPTaM.

Mpn Nnpon3BoAcTBE PSAA NPOAYKLMN MCMOSb3YoTCS
3alUMLLeHHbIE MAaTEHTAMU peLLIeHUs, AeNCTBYoWME Ha
Tepputopumn Poccum, ctpaH CHI™ n EBponenckoro coto3a,

B TOM yuncne [epMaHun. [oToBas NpoayKums, MaTepmansi

N KOMMMEKTYIOLLME NPOXOOsT 06a3aTesbHble NCMbITaHNS

B COOCTBEHHOM 3aBoAcKon nabopaTopuun. CBETUNBHUKM
Toprosow Mapku «CBeToBble TeXHONOrmMm» MoryT

MapKMpPOBaTbLCS eBPOMNEeNCcKMM 3HaKoM KavecTsa ENEC.

0 KoMnaHuu

Peanusauns npoayKummy ocyLecTBaseTcs Yepe3
OMCTPUBBLIOTOPCKYIO CETh, B COCTaBE KOTOPOW — KPyMHENLLIne
ONTOBbIE CBETOTEXHUUECKME U INEKTPOTEXHUYECKME
koMnaHwuu Poccuu, ctpan CHI™ v EBponbl.

OcBeTuTenbHble Npubopsbl TOProBon Mapku «CBeToBble
TexHoNornm» ycTaHoBMEHbI HA MHOTUX 3HAUYMMBbIX

06beKTax, B 4acTHocTH, B Onumnuiickom napke B Coun,
MapunHckoM TeaTpe, MeTpononuTteHe MockBbl 1 KasaHu

n opyrmx. KomnaHms sBnseTcs Y1eHoM POCCUMINCKON
npodeccroHanbHoi accoumaumn HM MCC (Hekommepyeckoe
MapTHepcTao MNMponssogntenen CeeToanonos 1 CucteM Ha
nx ocHoBe). B kauecTse uneHa AccoumaLym Mbl COOencTByeM
nposoamnmoin HIM MNCC coBMeCTHO ¢ MUHWUCTEPCTBaMM

1 BeLOMCTBaMu paboTe No pasfvyHbIM NporpamMmMam,

HanpaBJIEHHbIM Ha pa3BuUTHNE CBETOTEXHWNYECKOW oTpacnn.

KomnaHus «CeeToBble TexHONOrMm» Nosy4nna cBUAETENbCTBO
camoperynmpyemMon opraH13aLumumy o NoAroToBKe NPOeKTHON
AOKYMeHTauuu no cnepyowmuM BupaaM pabor:

— paboTbl N0 NOATOTOBKE CBEAEHN O BHYTPEHHEM
VNH>KEHEPHOM 0060PYA0BAHNM, BHYTPEHHUX CETSAX
NH>KEHEPHO-TEXHMYECKOro 0becrnedyeHuns, 0 nepeyHe
NHXKEHEPHO-TEXHUYECKUX MeponpUsaTUR;
paboTbl MO MOArOTOBKE MPOEKTOB BHYTPEHHUX
CUCTEeM 3NeKTpoCHabXKeHus;
paboTbl MO NOArOTOBKE CBEAEHUIN O HAPYXKHbIX CETSAX
MNH>KEHEPHO-TEXHMYECKOro 06ecrneyeHuns, 0 nepeyHe
NHXKEHEPHO-TEXHUYECKUX MEPONPUATUI;
paboTbl MO MOArOTOBKE MPOEKTOB HAPYXHbIX CETEN
aneKkTpocHabxkeHns o 35 KB BKNOUMTENBHO U X
COOPYXKEHWNN.

KomnaHus «CBeToBble TexHonormm»
D | A I_ — eAVHCTBEHHbIN B Poccun npemunym-
RSNl apTHep koMnaHuu DIAL GmbH.

Halum cneumnanucTsl MPOXOAAT EXKEFOAHYI0 NMPAKTUKY B oduce

DIAL GmbH, 4To N03BONSET NOMYYaTh CaMyto aKTyaNbHYO

nMHdOpPMaLMIo 0 NMPOLYKTE M MCMONb30BaTb ee Npyu NpoBeaeHUN

obyyatowmx cemmHapos. B cotpyaHuyectse ¢ DIAL GmbH
pa3paboTaH crneumann3npoBaHHbIi npemmnyM plug-in, KOTopbIn
comepxut B cebe okosio 3000 MmoandunKaLmii CBETUNBHNKOB

ONA NPpUMEHEHNA B CBETOTEXHUYECKNX MPOEKTax.




MbI LOPOXXUM CBOE penyTauumein U HaueneHbl
Ha AONIrOCPOYHOE COTPYAHUYECTBO C HALUIUMK
napTHepamu

Mebl yaensieM npucTanbHoe BHUMaHWE KayecTBy NPoayKLuK,
KOTOpYylo NpeasiaraeM HawuM knueHTaMm. Mpu Nnpon3BoacTee
MNCNOJb3YIOTCS TOSIbKO BbICOKOKAYECTBEHHbIE MaTepuansl.
Bce Hawm CBETUNBHMKIN COOTBETCTBYIOT POCCUMIACKUM U

MWPOBbLIM CTaHOapTaM Ka4yecCTBa.

Mbl pykoBoacTByeMCS NpUHLMNAMM
@ YeCTHOM KOHKYpeHLUuun

«CBeToBble TexHonornm» - yneH Accounaunm
«YecTtHasa Mo3numsa». Mbl rapaHTMpyeM, 4To KauecTBO U
CTOMMOCTb Halen NPoAyKLUMM B MOSIHON Mepe
COOTBETCTBYHOT 3as1BNIEHHBIM TEXHUYECKUM

XaPaKTEPUCTUKAM.

Hawa npoAyKUUs NPpOXoAUT HECKOJIbKO
cTapgui NPOBepPKU KayecTBa

BbIbop HannyuLMx MaTepUanoB U KOMMAEKTYOWMNX ONs
NPON3BOACTBA OCBETUTENIBHOMO 060PYAOBaAHMS
KoHTponb Ha KaXkaoM 3Tane Npon3BoACTBa
TecTnpoBaHMe roToBbIX U301 B COBCTBEHHOM
nabopatopumn

KauecTBo Halwunx cBETUIBHUKOB noaoTBepXaeHo
Harpagamu n guniomMamum

B yacTHocTH, KOMNaHusa «CeeToBble TexHoNorMm» ctana
aunnoMaHToMm Beepoccuiickoro KoHkypca «100 nyywmx
ToBapoB Poccum» B HoMmnHaumm «OcBelleHne ons

MPOMbILLNIEHHBIX MPEANPUSTUIN».

MbI pa3spaboTanu co6CTBEHHbIN CTPOrvi
CTaHAAPT ANS MPOU3BOAUMON NPOAYKLMM

SUN (Sustainable Usability Norm) nogpasymesaet
cootBeTcTBME 20 KPpUTEPUAM, OIS KAXKLO0M0 U3 KOTOPbIX
YCTaHOBMIEHbI CTPOMNE 3HAUYEHWS, Bbille YeM CyLLecTByioLime
Ha pbiHKke FOCTbl 1 HopMaTMBbl. CBETUNBHUKN,
cooTBeTcTBYtOLIME cTaHAapTy SUN, 0603HaueHbl Ha
CTPaHMUAX KaTanora 3Ha4yKoM «COJHLa».

Mbi rapaHTMpyeM BbiCOKOE Ka4eCTBO NPOAYKUUN Onsa BCcex

cepui CBeTUIbHUKOB

@ YuunTbiBas peannn pblHKa, Mbl paclWwmnpsem Halu
BlomKeTHbIE npennoxxKeHuns. Ho un B Takmx cepunsax

CBETUIbHWKOB A0CTYNHAA LeHa CoYeTaeTCq C Ka4eCTBEHHbIM
McnonHeHneM B COOTBETCTBUN C pOCCVIIhCKI/IMI/I

N MeXayHapogHbIMM CTaHOAPTaMn.

Mbl MHBeCTUpPYeM B UHHOBaLMK, Npeanaras
K/IMEHTaM caMble nepefoBble CBETOBbIE
TexHosnorum

Halwa uenb — NpoM3BOACTBO CBETUIIbHUKOB, KOTOPbIE
OTBEYaloT 1 MPEBOCXOAAT OXMAAHNSA PbiHKA. C KaXKabIM
rOAOM Mbl PacLIMPseM OO0 3HeProshpdEKTUBHOTO
CBETOAMOLHOI0 OCBELLEeHWs C NMOBbLIWEHHbLIM CPOKOM CYXGbl
B HalleM accopTUMeHTE. YKe ceiyac Mbl npeaaraem
peLeHns, KoTopbiMUK ByayT N0Mb30BaThCS B ByayLleM.




/IMNopTO3aMeLLeHmne
OT C/10B K Oeny

3anyck HOBbIX HanpaBfeHU NPOU3BOACTBA
Mbl Hayanu paspabaTbiBaTb COBCTBEHHYHO 3MIEKTPOHMKY, KOTOPas NoAXoamuT
noA, pa3Mepbl CBETUIBHUKOB M MO KaYeCTBY He YCTyrnaeT eBPONenNCcKNM

aHanoram (opareepsl), @ TakXKe ONTUYECKME CUCTEMBI (MMH3BI).

Mopaeprkka MHHOBALMKI

Mbl NPOLOSIXKAEM MHBECTMPOBATL B HOBLIE HAMPaB/EHNS, B YaCTHOCTM:

» «YMHoe 06bnako». PaspabortaHa (coBMecTHO ¢ KomnaHuen Deus)
YHVKanbHas 6ecnpoBogHas CMCTEMa YNPaBeHUst OCBELLEHNEM

e PelweHus, yyntbiBatoLlme BANSHUE OCBELLEHMS Ha NCMXO3MOLMOHAIbHOE
caMo4yBCTBME 1 pPaboToCNoCOBHOCTL YenoBeKa — B1MoNornMyeckn
1 3MOLMOHANbHO 3GdEKTUBHOE OCBELLEHME.

AHTUKpU3UCHOe npeanoxxeHue — nuHenka COST EFFECTIVE

Halwa npogyKkums paspaboTaHa c onpefeseHHbIM 3anNacoM HafeXXHoCTH.
[103aTOMy HEe3HaUYUTENBHOE N3MEHEHWE XaPaKTEPUCTUK HE BAUSET Ha
kayecTBo. CBeTunbHMKM cepum COST EFFECTIVE no Bcem noka3atenam
COOTBETCTBYIOT U MPEBbILLIAT POCCUNCKME N MEXKAYHAPOLAHbIE CTaHAAPThI,

ad CTOMMOCTb UX HMXE, YEM Y aHaNOoroB N3 CTaHO4apPTHOIO aCCOPTUMEHTA.

CLAEJIAHO B

POCCUN
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YcnoBHble 0603HaYeHuUs

YcnoBHble 0603HauYeHUs

=
Tpy6yaTas ntoMrMHecLeHTHas namna @16 Mm IK08 || IK10 KaTeropus 3alnTbl OT y0apos
T5 G5
£—m 3N1eKTPOMArHUTHbIN
TpybyaTas MoMUHecLeHTHas namna @26 mm 3/mNPA P o
T8 613 nyCKOperynupyowmuin annapat
| |=F||=Ek||=k KOMNaKTHas . .
3MPA 3NIEKTPOHHbIN NMYCKOPEryaunpyloLwmin annapar
2611 || G623 || G24d || G2aq NIOMVHECLEHTHAsA naMna
© @ KoMblLieBast NIOMUHECLIEHTHas namna 3MPA per. 3MPA perynupyemsiii (1...10 B)
G10q || 26X13
==Y MNHTErpupoBaHHas KOMMNaKTHas
pvp g TOProBble LEeHTpbI
E27 || E40 NIOMVHECLEHTHAsA naMna —
P
Co| |CHE| | CHE @ CMNOPTVBHbIE MIOLaAKM
E40 G12 GX121 G85 GX10 rasopaspsgHas
) | (@0 | o] | T namna
GX8.5 E40 E40 E27 ‘l‘ cKnanel
. A
ZE==n] . °
NVHeWHas rasopa3psgHas famna 1 BbICTaBOYHbIE 3abl
RX7s
PSS MeTannoranoreHHas namna g obpasoBaTesibHble yUpeXxKAeHUs
CABLE

ceeTooMon,

O(‘bVICbI/aﬂ,MMHl/ICTpaTVIBHbIe noMeuleHna

90° 90°

yron HaknoHa

neperoBopHbie/KabuHeThI

<

270°

yrofl N0OBOPOTa BOKPYI BEPTUKALHON oCH

XKUNULLHOE X03a1MCTBO/
X03ANCTBEHHbIE MOMELLEHNS

-z

P20l 1Pes IP43 || IP54 CTeneHb 3aLLnThbI AC paboTa OT CeTU NOCTOSAHHOIO
1P20 || 1P20 CBETW/IbHMKA DC 1 NEPEMEHHOrO0 TOKa
T [OMYCKAeTCs UCMOMb30BaHNE B TAXKENbIX MOLMOUKALMM CBETUTBHUKOB CO BCTPOEHHBIM
6500% YCNOBUSAX 3KCMIyaTaLunm MoaysieM 6ecnpoBOLHOMO yNpaBieHus
@ 0603HayeHne 3a3emneHuns (Knacc 3awmTsl | ot 1-108 MOAMPUKALMM CBETUIBHUKOB,
NMOPaXEHWS 3NEKTPUYECKIUM TOKOM) ynpaensemble no 1—10B
@ Knacc 3awunTsl || oT nopaxeHus DALI MOAMPUKALMIN CBETUITBHUKOB,
3/1eKTPUYECKNM TOKOM ynpasnsemble no DALI
@ Knacc 3awmsl Il oT nopaxkeHus DMX MOANPUKALMIN CBETUIBHMKOB,
3/1eKTPUYECKNM TOKOM ynpasnsemMble no DMX
CBETUITbHUKM, NpefHa3HadYeHHble s
W YCTaHOBKM HEMoCPeACTBEHHO HA MOBEPXHOCTH RGB LBETO-AMHAMUYECKOE OCBELLEHNE
13 HOPMasbHO BOCM/TAMEHSEMbIX MaTEPUAN0B
C€ 00603HayYeHne COOTBETCTBMS €BPONENCKNM PLC MOAMPUKALMIN CBETUBHUKOB CO BCTPOEHHbBIM
HOpPMaM 371EKTPOMArHUTHON COBMECTUMOCTM MoAyJSIeM YNpPaBAEHUs NO NUTAtOLEN CETH
0603HaYeHMe COOTBETCTBMS €BPONENCKIUM
P MOAMPUKALMMN CBETUIIBHUKOB CO BCTPOEHHbBIM
cTanpapram EN 60598-1:2008; RF Moaysiem 6ecnpoBoLHOMO ynpasBneHus
EN 60598-2-2:1996 Y Y
0603HAYEHIE SNEKTDOMATHUTHON NPOLYKT COBMECTUM C aBTOMaTU3NPOBAHHOM
EMC Sd)ZZneKTVIBHOCTI/l CUCTEMOW YNPaBAEHUS YINYHBIM OCBELLEHNEM
(ACYHO)
Hopmbl FAA (DepepanbHas aaMUHUCTPaLUs MS MOAMPUKALMMN CBETUIIBHUKOB CO BCTPOEHHbBIM
no asmauunm) LATYNKOM OBUXKEHUS
HopMbl MKAO (MexayHapoaHas opraHusaums RAL BO3MOXHOCTb OKPaLUMBaHWS CBETUIIbHIKA
rpa)kaaHCcKoW asmaumm) B LBeT no wkane RAL
HaueHn TBETCTBUS T BaHMAM .
[H[ 0603HaveHue caoTBeTC pebosa Ra>90 MOBbIWEHHbIA MHOEKC LiBeTonepenaym
pernameHTa TaMOXXeHHOro cot3a
A++ .
A+ E Knacc aHeproadpdeKTUBHOCTM D BCTPavBaeMbln pasmep
12B ||230B|(380B HOMUHaNbHOE HanpsXeHune @ aBTOHOMHas paboTa CBETUIbHMKA
ES1 610K aBapUIMHOMO NUTaHMS E27 & (i:?“' C namna HakanmBaHusa
E40 E10 E10
EM 610K aBapuItHOro NUTaHUs (& ({D[ GE || P raforeHHas samna
L7191 CBETOAMOAHbIX CBETU/IBHUKOB E27 || 6U53 ||653,128|| 6635 || E27 HaKanuBaHus

" paccTosiHMe 10 OCBELLAeMOoro o6beKkTa MarasuHbl
,8m
YXn1 KNIMMaTHU4YeCcKasa 30Ha F NeCTHWULbI/KOpUAOoPSI
Ta(°C)QTa(°C) TemnepaTypa OKpy>KatoLLe 2

KOHbepeHLU-3abl
0/+40] [0/+50 cpeas! o bepeny

$

MCnosb3oBaHMe B NOMeLWeHUAX npu
OTPUMLUATENBHbIX TEMNEPATYPAX

Lexa

CoxpaHsieM 3a o601 NPaBo Ha OWNGKMN 1 BHECEHNE U3MEHEHWI B KOHCTPYKLMM CBETOBLIX NPUBOPOB, HE BAUSIOLLMX Ha UX
byHKUMOHMPOBaHWe. [puBefeHHbIe B KaTanore pUCcyHKW BbiNonHeHbl 6e3 cobnionerns macwraba. Bce Kpusble cunbl cBETA NPUBEAEHbI
B OTHOCWTENbHbIX eaAnHuuax (ka/1000 nim). Bce cBeToBble Npnbopbl COOTBETCTBYIOT 06UWMM Tpe6oBaHuaM, ycTaHoBaeHHbIM [OCT P M3K

60598-1-2003. ToproBasi Mapka «CBeToBble TeXHONOrMM» 3aLMLLEHa.

‘4

MCMNONb30BaHWe B NMOMELLEHMSAX NPK
TemnepaType Ao +60°C

o =

roCTMHMLbI/ pecTopaHbl/kade
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YcnoBHble 0603HaYeHuUs

Mcnonb3yemblie cokpalyeHus

NMPOMbILWNEHHbIE MPpeanpnaTmna

ocBelleHne Oopor Kateropmmn A

APXNTEKTYypHaaA 1 NoOKalbHasA
noacBeTKa d)acaﬂ,os

ocBellleHWe gopor KaTeropun B

B cBeTUMbHMKE UCMOb3YeTCs 3NEeKTPOHHbIN NYCKOperynvpylowmii annapart, Hanpumep,

ABTOCTOAHKMN

ocselleHwve fopor Kateropum C

CTagMNOHbI

§> §b 5.}
S B B S

TOHHENN

CNopTMBHbIE nNjoWwankn

S0s

l-Ipe3Bl:;I‘-{aI;lHl:ple cuTyaumm

rapaxm

Tennunubl

HEH30KONOHKM

+ 1]

60NbHULbI

noABofHOe ocBelleHMe 1 baccenHsl

—
=
N\

YMCTble KOMHATbI

OCBelLeHNe yNnL, ¢ HU3KOW 1 cpeaHen
MHTEHCUBHOCTbI0 ABUXKEHMS

0603Ha4eHmne CBETUTbHMKOB, npu

PAT E N T E D ] Npon3BOACTBE KOTOPbLIX MCNOJb3YOTCA

3anaTeHTOBaHHbIE PELLEHNA

OCBeLlLeHMe ynL, C CpeaHen 1 BbICOKOM
w ynmu ¢ cpea NEW 0603HauYeHVe HOBbIX CBETUIIBHUKOB
MHTEHCUBHOCTbI0 ABMXKEHMS
MM CRI
l.K nnowaam n 6onblive OTKPbITbIE MPOCTPAHCTBA >90 nHaekc ugetonepenayn > 90
> TEXHONOrUs PerynnpoBaHuns LBETOBOM
TPaHCMOPTHbIE Y3/bl (BOK3aslbl, a3pOMnopTsl) F
T TeMmnepaTypbl CBETOBOMO MNOTOKa
. =]
Q >Kene3Hble LOPOrv 1 pasBsA3KM @ TOBap NOCTaBMSIETCS B PO3HUYHOM YyNaKoBKe
N

HF ARS/R 158 HF

HFR B cBETUNIbHMKE MCMONb3YeTCS PeryiMpyemblil 3/1EKTPOHHbIN MYCKOPEerynvpyloLwmii annapar,
paboTatowmn no npotokony 1-10B, Hanpumep, ARS/R 158 HFR

HFD B cBeTUNbHMKE MCNONb3YeTCs PerynvpyeMblil 31eKTPOHHbIV MYCKOPEerynnpyowmii annapar,
paboTatowmm no npotokony DALI, HanpuMep, ARS/R 158 HFD

AC/DC B cBeTUNbHWKE MCMONb3YeTCs 3NIEKTPOHHbIN NYyCKOPErynmMpyowmin annapaT ¢ BO3MOXHOCTbIO
paboTbl OT CeTU NepeMeHHOro 1 NOCTOSIHHOMO ToKa, HanpumMep, OPL/S 236 HF AC/DC

W, sau Il CBETWNbHWK BbIMOHEH C MOBbILIEHHOW 3aLLMTOM OT NOPAXKEHWNS 3NEKTPUYECKMM TOKOM,

-3au. Hanpumep, ARCTIC 128 (PC/SMC) ¢ meTan. knunc, k. 3aw. Il

ES1 B cBeTUNbHMKE C razopaspsagHbIMU UCTOYHMKAMM CBETA YCTAHOBIIEH B10K aBapUIHOIo
nuTaHus, Hanpumep, OPL/R 418 /595/ HFR ES1

EM B cBetunbHumke ¢ LED ucTouHmMKamum cBeTa ycTaHoBeH 610K aBapunHOMO MUTaHUS,
Hanpumep, OPL/R LED 595 EM 4000K

HT CBeTUNBHUK ANS MCNOMb30BAHMA B MOMELLEHMAX C TEMMNEPaTYpPOn OKPYKatoLen cpeabl
0o +60°C, Hanpumep, ARCTIC 158 (PC/SMC) HT HF

D 20 CBEeTUNBHUK ANS UCNOMb30BaHMS B MOMELLEHMAX C TEMMNEPATYPON OKpYXKatoLen cpeapbl
0o -20°C, Hanpumep, ARCTIC 236 (PC/SMC) CD20 ¢ namnoi (KkoMnaexT)

CD 30 CBeTUNbHUK AN5 UCNOMb30BaHUSA B MOMELLEHMAX C TEMNEPATYPON OKpYKatoLlen cpenbl
10 -30°C, Hanpumep, ARCTIC 236 (PC/SMC) CD30 c namnoi (KoMnnekT)

VBR CBeTUNbHUK BUBpO3aLLMLeHHbIN, HanpuMep, ARCTIC 236 (PC/SMC) HF VBR

¢ dunbTpoM/nbin.

B cBeTUNbHMKE ycTaHOBEH MNblneBon dunbtp, Hanpumep, HBT 250 ¢ dunbTpom/nbin., IP65
(KoMnnekT)

¢ GUNBTPOM/XUM.

B cBeTUNbHUKE yCTaHOBNEH XMMUYecknin dunbtp, Hanpumep, HBT 400 H ¢ dunbTpoM/xum.,
IP65 (koMnnekT)

C MeTan. Knunc.

B cBeTMNbHMKE yCTAaHOBMEHbI 3aLLENKN U3 HepxKaBetoulen ctanu, Hanpumep, ARCTIC 118
(PC/SMC) ¢ meTan. knaunc.




Ucnonb3yemblie cokpalieHus

CBETUNBHMK M3roTOBJEH 13 NOJIMMEPHbIX MAaTeEPMAIOB, paccenBaTesib SAN, Kopnyc

Mcnonb3yemblie cokpalyeHus

3000K, 6000K

LiBeToBas TeMnepaTypa UCTOYHWMKOB CBETa, MPUMEHAEMbIX B CBETOAMOAHOM CBETUNbHUKE,
Hanpumep, BASE LED 595 5000K

B cBeTwnbHUKeE yCTaHoBNeHa pTyTHas namna Tuna APJ1 (Qyrosas PtyTHas Jlamna),

SAN/SMC SMC - nonuacTep, yCUIEHHbIM CTEKIOBOIOKHOM, Hanpumep, ARCTIC 118 (SAN/SMC)
PC/SMC CBETUNbHUK U3rOTOBNIEH M3 MOIMMEPHBLIX MaTepunanos, paccensatenb PC — nonnkapboHar,
Kopnyc SMC — nofinacTep, yCUNEHHbIN CTEKI0BOIOKHOM, Hanpumep, ARCTIC 135 (PC/SMC)
M B cBetunbHuKe ¢ LED MCTOYHMKAMK cBETA NPUMEHSETCA MATOBbIM paccemBaTesb
13 nonukapborara (PC) unu ctekna, Hanpumep, ARCTIC M LED 1200
c B cBetTunbHuKke ¢ LED MCTOYHMKaMK CBETA NPUMEHSETCA NPO3payHbIi paccenmBaTesb
13 nonunkap6oHaTta (PC) unu ctekna, Hanpumep, LB/R C LED
TH CBeToaMOOHbIV CBETUNBHUK NPOU3BOAMTCS B TOHKOM KOpryce, Hanpumep,
ARCTIC LED 1200 TH
C Mar.npos. CBETUNBHUK C MarmcTpanbHon npoBoAKon, HanpumMep, LNB 154 kopnyc /c Mar. npoB./

CO CKBO3HOW NPOBOAKON

CBeTUNBHUK CO CKBO3HOM nNpoBoakon, Hanpumep, ARCTIC 135 (PC/SMC) co ckBo3HoM
npoBoAKoON

118..680

KonnyecTso ® MOLWHOCTb MCTOYHWKOB CBETA, NMPMUMEHAEMbIX B CBETUJTbHUKE, HanpuMmep,

ARS/R 418 /595/ meTannuk

300..1500x300..600

[nvHa v WwvpunHa Kopnyca CBETOAMOLHOrO CBETUNIbHUKA, Hanpumep,
OPL/R ECO LED 1200x600 5000K

GRILIATO, ECOPHON,
ROCKFON

OcobbIn TN NOTOSIKOB, B KOTOPbLIX NPUMEHAETCA AaHHbIN CBETUNBHUK, HanpuMep,
OPL/R ECO LED 1200 ROCKFON 4000K

B cBeTunbHuKe YCTaAHOBJIEHbI MONTYNPOBOOHNKOBbLIE NCTOYHWKWM CBETA, HAanpumenp,

LED ARCTIC M LED 1200
LED TUBE B cBETUNBHMKE YCTaHOBEHbI NMOMYNPOBOLHUKOBbIE MCTOYHMKM CBETA B KJ1ACCMYECKOM
dopmM-dakTope TpybyaTbix namn, Hanpumep, ARCTIC C LED TUBE 1200
UNI B cBETUIBHUKE YCTAHOBIEHBI NOYNPOBOLHUKOBbIE UCTOYHUKYW CBETA, BbINMOSIHEHHbIE
no NPUHUMNY YHUBEPCanbHbIX Moaynen, HanpuMep, OPL/R LED UNI 595 4000K
2M B cBeToamogHoOM cBeTUNbHMKE 2 CBETOBbLIX Moayns, Hanpumep, WAVE ECO LED 2M 4000K
3M B cBeToamonHoM cBeTUNbHMKE 3 CBETOBbLIX Moayns, HanpuMep, WAVE ECO LED 3M 4000K

M Hanpumep, NTV 110 M125
B cBeTunbHMKe ycTaHoBNEHa MeTanoranoreqHas namna tvna APV (Oyrosas PTyTHas namna
H
¢ nsnydawoummn gobaskamu), Hanpumep, NTV 110 H70
HR B cBeTuIbHMKE yCTaHOBNEHa MeTanoranoreqHas namna tvna APV (uokons RX7s),
Hanpumep, FHG/T HR70 S D24
G B cBeTMbHMKe yCTaHOBMEHa ranoreHHas pednekTopHas namna HakannsaHus (Lokonb G53),
HanpuMmep, FHG/T G100 S D24
HG B cBeTuIbHMKE yCTaHOBMEHa MeTasloranoreqHas namna (Lokons G12), Hanpumep,
FHG/T HG70 S D24
He B cBeTMbHMKE yCTaHOBMEHa MeTanioranoreHHas pedaektopHas namna (yokonb GX8.5),
Hanpumep, FHG/T HC70 S D24
PA B cBETUNBHUKE YCTaHOBEHA ranoreHHas pedrieKTopHas amna HakanuBaHus
(uokonb PAR30), Hanpumep, FHG/T PA35 S D24
HM B cBeTu/IbHMKE yCTaHOBNEHa MeTaloranoreHHas namna (Lokons G8.5), Hanpumep,
FHG/T HM70 S D24
HS B cBeTunbHMKE yCTaHoBeHa MeTanoranoreHHas namna (Lokonb GU6.5), HanpuMep,
FHG/T HS35 S D24
Hy B cBeTubHMKe yCTaHOBMEHa MeTanoranoreqHas namna (Lokonb PGJ5), Hanpumep,
FHG/T HJ70 S D24
RX B cBeTU/IbHMKE yCTaHOBMEHa MeTanioranoreHHas namna (Loxkonas RX7S), Hanpumep,
FHG/T RX70 S D24
F B cBeTunbHUKe ycTaHOBNEHA KOMMAKTHas lOMUHeCLeHTHas namna, Hanpumep, NSD 20 F123
E B cBeTunbHMKe ycTaHoBNEHa naMna HakanueaHwma, Hanpumep, NSP 13 E100
B cBeTW/IbHMKE OTpakaTeslb M3roToBMIEH U3 MATOBOMO (He 3ePKaibHOM0) anioMUHNA,
Mar.

Hanpumep, PRBLUX/R 218 mar.
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Ucnonb3yemblie cokpalieHus

B cBETUNbHUKE KOPMYC OKPaLWeH KPacKo LBeTa MeTassIvK, Hanpumep,

METaTINK ARS/R 418 /595/ meTannmk

D B cBeTunbHMKe MCnonb3yeTcst 0NanoBbi paccemBatenb, Hanpumep, CORRIDO D 128

L B cBeTunbHMKe UcnoNb3yeTcsa 3epKanibHas brnapabonuyeckas peweTka U3 antoMUHNS
Mmapkn MIRO, Hanpumep, CORRIDO L 128

Tmn+R CBeTuUNbHUKM N8 ycTaHoBKM B NnHumio, Hanpumep, CORRIDO DR 135

CS CTapToBbIN 371€MEHT B 0CBETUTENbHON cnucTeme, HanpmuMep, CORRIDO CS 135 HFD

CE OCHOBHOW 3/1eMeHT B 0CBeTUTENbHOM cucTeMe, Hanpumep, CORRIDO CE 154

cC YrnoBoOW 3/1E€MEHT B OCBETUTESIbHOW CUCTEME, COEAMHAIOLLNIA ABA CBETUBHUKA NOL YII0M
90°, Hanpumep, LINER/R CC 214

cwW YrnoBoWn 3N1E€MEHT B OCBETUTESIbHON CUCTEME, MO3BOISIOLLMI OCYLLECTBASATL NEPEXOL,
C NOTOJIKA Ha cTeHy, HanpuMep, LINER/R CW 214

/W HacTeHHbIN CBETUNBHUK, Hanpumep, FLEX/W 114 HF

/R CBeTuNbHWK, BCTpanBaeMblin B NoTonku, Hanpumep, ARS/R 218 HF

/s HaknagHoi CBETUNbHUK, YCTaHABAMBAEMbIN Ha OMOPHYIO MOBEPXHOCTb, HANpUMep,
ARS/S 218 HF

D24 Yron HaknoHa pednekTopa B rpagycax (°), Hanpumep, CAMERA FHN HG70 S D24

S LlBeT kopnyca — meTannuk, Hanpumep, CAMERA FHN HG70 S D24

W LiBeT kopnyca - 6enbii, HanpuMep, CAMERA FHN HG70 W D45

B LiseT kopnyca — vepHbin, Hanpumep, CAMERA FHN HG70 B D10

UMS CvMMeTpUYHbIN oTpaXkaTtenb, Hanpumep, LEADER UMS HG 35

uMmc KpyrnocuMMeTpuYHbIZ oTpaxkaTens, HanpuMep, LEADER UMC HG 35

UMA AcUMMETPUYHBIN oTpaxaTens, Hanpumep, LEADER UMA 70

lapaHTUiHbIEe 06s13aTenbCTBA

5 JIET TAPAHTUU
YEARS WARRANTY

KoMnaHus «CBeToBble TeXHONOrMM» NOCTOSHHO
MOBbLILIAET Ka4YeCTBO M HAJeXKHOCTb CBOEN NMPOAYKLUUN.
Mbl aBNsieMca Nuaepom no 3TUM NokasaTtensaM Ha
POCCUINCKOM pblHKe. [apaHTuitHble 06a3aTenbCeTBa
KoMnaHun «CBeToBble TexHONOrnmn» pacnpocTpaHsoTCs
Ha BCE CBETUNIbHUKMN, 3NIEMEHTLI YNIpaBAeHus,

CUCTEMbI YCTAHOBKM 1 aKCeccyapbl 1 CYLLECTBEHHO
npeBbILLaloT TpeboBaHUSA 3aKoHofaTenbcTBa PO.
KoMmnanusa «CeeToBble TexXHOMOrMmM» npegocTasnaeT
pacWMpPeHHYo 5-NeTHIO rapaHTUo Ha CBOD

NPOAYKUMIO U 3-NeTHIOW 6a30BYI0 rapaHTuIo.

Mpoaykuns

[apaHTMiMHble 0683aTeNbCTBA PACMPOCTPAHSAOTCS

KaK Ha CBETUJIbHMKM B LLEIOM, TaK U Ha UX KOpnyca,
ONTMYECKME 3/1IeMeHTbI, BannacTbl, 3aXuratouime
YCTPOWCTBA W ApYr1e 3NeKTPOTEXHNYECKNE KOMMOHEHTHI,
3/1eMeHTbl KpenieHus, yCTaHOBKM 1 NOACOeAMHEHNS
CBETU/IbHMKOB K 3/1eKTpUYecKon ceTu. [apaHTuns He
pacnpoCTpaHsAeTCs Ha NaMnbl U ApyrMe UCTOYHUKN CBETa,

ad TaKXe Ha CTapTepbl 414 NIOMUHECUEHTHbIX 1aMn.

Cpoku rapaHTum

BasoBas rapaHTMsa pacnpocTpaHsaeTcs Ha BCo
NPOAYKUMIO KOMMNaHUM U OeCTBYET 3 rofa co AHA ee
N3rOTOBMIEHUS MPU BbIMOSIHEHWM YCIOBWIA rapaHTum.
PaclwwvpeHHas 5-neTHas rapaHTus pacnpocTpaHseTcs

Ha NPoAYKUMIO KOMNAHWUW NPU BbINMOAHEHUN YCNOBUIA
rapaHTuK, a TaKXKe B Cly4Yae 3aKJI0YEHNS COOTBETCTBYIOLLErO
[l0roBOpa C KOMNaHnen-aucTpnbsioTopoM (aunepom)

N permcTpaumm NpoeKTa OCBETUTENIbHOM YCTAHOBKM 1 €ro
cneunduKaumm Ha KOHKPETHOM 06beKTe, MCMOb30BaHNA
B CBETW/IbHMKAX KOMMIEKTYIOLLMX ONpeaeseHHoro Tmna

1 NPOBEAEHUS KOHTPOS MOHTaXa U nycka o6opyaoBaHus

Ha obbekTe npeacTaBuTeneM «CBETOBbIX TEXHOMOM NN,

YcnoBus rapaHtum

[apaHTVs Ha NPOAYKLMIO KOMNaHUKU AeNCTBYET Npn
cobM0AEHMM CeayoLLMX YCII0BUIA: MPOAYKLMS
TPaHCMOPTMPOBAaNach, XxpaHWUNach, MOHTUPOBaach
1 3KCNAyaTMpoBanack ¢ cobnoaeHnemM TpeboBaHmm

npomn3sBoanTend, N310XXKEHHbIX B NacnopTe n3nenns, TY,

MHCTPYKUMSX MO MOHTAX)y M 3KCMyaTaumm, yCnoBumsx
nocTaBKkw, MNpaBuaax TEXHMYECKOW 3KCIyaTaumm
3/1eKTPOYCTAHOBOK AN NoTpebutenen n opyrux
06a3aTeNbHbIX 4718 CTOPOH NPaBusiax, yCTaHOBEHHbIX
[OMOMHUTENIBHO B paMKax [oroBopoB. He MoryT npnsHaBaTthbes
rapaHTUMHBLIMMW CyYasiMu NPETEH3MMN MO U3MEHEHUIO
OTTEHKOB OKPALWEHHbIX MOBEPXHOCTEN 1 NIACTUKOBbIX

yacTeln CBETUSIbHMKOB B npouecce aKcnayataynu.

McnonHeHne rapaHTUiHbIX 0683aTeNbCTB

Mpw BO3HWKHOBEHWMM 060CHOBAHHOW peknaMaumnm
NPOW3BOAMTENb NPUHMUMAET HEUCNPABHYIO MPOAYKLMIO
0S5 NPOBEeAEeHNsI TeXHNYECKOM 3KCNepTM3bl

N NPUHATUS peLleHns Nno peknaMaumnn.

B cpok, npeBbILLaOWNI rapaHTUiiHble 0643aTeNbCTBa,
KOMMaHMsA oCTaBnsieT 3a CoOOM NPaBO PacCMOTPEHNS
pekfnamaumii 1 NocneayoLen 3aMeHbl UK
KOMNeHcauunn no o6opyaoBaHMio, NPU3HAHHOMY He

COOTBETCTBYHOLWMNM TEXHUNYECKMM NapaMeTpaM.

MpenbsiBneHve peknamaunn

MpeabasneHne peknamaunii (NpeTeH3nit) No rapaHTMm
Ha NPOAYKLMIO OCYLLECTBASETCS B rapaHTUIHbIN CPOK,
yKa3aHHbI B macnopTe rotoBoro n3genus. Peknamaums
npenbsBAsSeTCs NPOM3BOAMTENIO Yepe3 AMCTpubbioTopa

cornacHo ¢opme, ycTaHOBMEHHOW B AOMOBOPE.

MpaBoBoe none
BbinonHeHve rapaHTUiiHbIX 0653aTebCTB MPOMCXOANT B PaMKax
3aKoHogaTenscTBa P® 1 B COOTBETCTBMM C AOrOBOPaMu

MeXxay naptHepamum n KoMnaHuen «CBeToBble TeXHOorMmn».
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OCBeLLI,eHI/Ie onst ‘—II/IC'_I'_I:_>IX

| M MEAMUMHCKNX
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MEDICAL

ADV/K UNI LED ADV/K OWP ECO LED OWP OPTIMA LED
cTp. 354 cTp. 355 cTp. 356 ctp. 357

SLIM CLEAN LED OWP/R ECO LED OWP OWP/R
cTp. 358 cTp. 359 ctp. 360 ctp. 361

OWP/S OWF/R OWS/K OWS/R
cTp. 362 cTp. 363 cTp. 364 cTp. 365

BH DS, DS LED LOEHTAI
cTp. 366 cTp. 367 cTp. 368

352 353



OcBeleHne gast YUCTbIX U MEAULUHCKUX NMOMELLEeHUN .

354

ADV/K UNI LED CseTogvogHble CBETUbHUKM CO CTEMEHbIO 3aLwuThl IP65

v
[=))

. 600 .
I I

@ 600x600

0 npoaykTe
CBETUNbHUK cneumnansbHo paspaboTaH

ANA NpUMEeHeHNsA B YNCTbIX

KoHcTpyKkuus
LlenbHoMeTann4eckuin CBapHon

KOpMyC M3 NMCTOBOM CTanu,

ADV/K UNI LED 600
4000K

NOMELLEHNSX C BbICOKMM KJ1aCCOM MOKPbITbIV MOPOLUKOBOW Kpackow. Mo ;(;i
YWUCTOTbI — ONEPALMOHHbIX, Liexax nepuMeTpy 3aKpensieH CUIIMKOHOBbIM A
dapMaLeBTUYECKNX NPON3BOLCTB, ynnoTHuTenb. BHyTpu Kopnyca B
MeaMUMHCKUX nabopaTopusix. YCTaHOBJEHbI IMHENHbIE CBETOAMOAHbIE 1?2 60°
ADV/K UNI LED npopaboTaH go moaynu UNIVERSAL n opansep. .
MesnoyYen n naeanbHo NoAXoanT 160 “
B Tex cy4yasx, Korga Tpebyetcs OnTuyeckas 4yactb 200
[O0NroBeYHOCTb M 3QdEKTUBHOCTb 3almMTHOE TEMNEepMpoBaHHOE 240 30°
B COYETaHWW C JOCTYNHOW A5 TaKoro cuAnKaTHoe cTekno (6o
Kflacca CBETUJIbHUKOB LIEHON. NMMMA), ycToiumsoe k 06paboTke
Le3nHOULUMPYOLLMMN CpeacTBaMM
YcTaHoBKa 1 BO3AENCTBUIO ynbTpaduoneTa.
BcTpanBatoTcst B MOTOMKW A5 YNCTbIX He nmeeT BbICTynaloLWwmx
nomeueHnn Tuna ,Clip in” 3/1EMEHTOB M BMHTOB, CO34a0LWMX
1 13 CEHABMY-NaHenen, a TakxKe YyCNOBUS A1 CKOMAEHUS NbIAN.
B MNOTOSIKW M3 TMNCOKApPTOHaA. Tun ceetoanonos: SMD.
CneumnanbHble MOHTaXHbIE y3Jibl
(B KOMMIEKTE CBETUIbHIKA) XapaKkTepucTuku
1 ynnoTHWUTEeNb obecneynBatoT LiBeToBasa Temnepatypa — 4000 K
ypoBeHb IP65 Mexay NoToN0UYHbIMY NHaekc useTonepenaun > 80
NaHenssMu U CBETUbHUKOM. (90 - nog 3aka3)
CTeneHb NblneBnaro3almLeHHOCTH
IP65
ApTuKyn CBeToBOW MOTOK, M MouwHocTs, BT Jim/Bt Koa ceBeTunbHMKa PFC
ADV/K UNI LED 600 4000K 3100 32 1328000010 0,98
ADV/K UNI LED 600 HFD 4000K 3100 32 1328000020 0,98
=)
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CBeTogmMoLHble CBETUNBHUKN CO cTeneHblo 3awmnTel IP65 ADV/K

5] |
| 600 |
@ 600x600
0 npopykte KoHcTpykums ADV/K 414
CBeTUNbHUK creunansHo paspaboTaH LlenbHoMeTannMyeckunin ceapHon — 1085°
0715 MTPUMEHEHUS B YNCTbIX KOpMycC M3 JIMCTOBOM CTanw KNa 63% oo
NOMELLEHUSIX C BBICOKMM K/1aCCOM MOKPbLIT MOPOLLIKOBON KPAcKoW. -
YWUCTOTbI — OMEPALMOHHbIX, Liexax Mo nepuMeTpy 3akpenneH 40
dbapMaLeBTUYECKUX NMPOM3BOACTS, CUIMKOHOBbBIV YNAOTHUTENb. 80 60°
MEIOMLMHCKMX NabopaTopusx. Pamka paccenBatens v3 120 450
CBETUNBHUK UMEET YPOBEHb 3aLLUThI 3aHOAMPOBAHHOMO aNMtOMUHNS 160
IP65 no Bcer noBepxHOCTM Kopnyca, KPENUTCH BUHTaMU (BUHTbI CKPbIThI 200
4TO No3BONSEeT 6€30NaCHO MEHSATH nof aMtoOMUHUEBBLIM NPOGUNIEM). 30°
Namnbl, He HapyLlas repMeTUYHOCTK
nomeLLeHuns. OnTuyeckas 4acTb
3aWwnTHOE TeMNeprpoBaHHoe
YcTaHoBKa CUAMKaTHoe cTekno (n16o
BcTpanBatoTcs B MOTONKW OIS YNCThIX MMMA), ycToumsoe k o6paboTke
nomeweHumit Trna «Clip in» ne3nHdnumpyoLwnMmMm cpeacTsaMmm
N U3 CeHABMY-NAHENeN, a TakxKe 1 BO3OENCTBUIO ynbTpaduoneTta. He
B MOTOJSIKM U3 rMMCOKapPTOHa. MMEEeT BbICTYNALWMNX 3/IEMEHTOB
CneumnanbHble MOHTaXHble Y3bl 1 BUHTOB, CO343MOLWMNX YCI0BUS
(B KOMMJIEKTE CBETUIIbHIKA) LS CKOMJIEHUS MblSIN.
W ynioTHUTeNb obecrneuymBatoT
ypoBeHb IP65 Mexkay noTof04HbIMK
naHenssMU 1 CBETUITbHUKOM.
ApTukyn MowHocTb, BT Macca, kr Kop cBeTMnbHUKA cos @
ADV/K 414 /600/ IP65/1P65 4x14 7 1004000340 > 0,95
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OWP ECO LED CeTtoanomHble CBETUIbHUKW CO CTENEeHblo 3aWuThl IP54

| 535 | | 440 |
g
| 595 | | 595 |
0 npopykre KoHCTpyKuus OWP ECO LED 595
CBETUNBHUK CO CTEMEHbIO LlenbHoMeTannnyeckuin CBapHon 105°
nbinesnarosawunTel IP54 cneumnansHo KOPMyC M3 JIMCTOBOW CTanw, NOKPbITHIN 90°
pa3paboTaH KaK yHMBepcanbHoe NopoLLKOBOW Kpackon. Mo nepumeTpy 750
pelueHne ANs YUCTbIX MOMELLEHNN, 3aKpenseH CUIMKOHOBBIN YNIOTHUTESb. 100 60°
TaKMX KaK NuLLeBble NPoOM3BOACTBA, 200
BXOHbl€ LLUTH03bl MOMELLLEHWNI BbICOKOTO OnTuyeckas 4acTb 45°
KJlacca YMCTOThbI, MPOU3BOACTBEHHbIE OnanoBbiv paccevBaTesb 13 300
Lexa, a Takxke ans cknagos. CeetunbHmMk  [IMMA B MeTannnuyeckon pamke.
MOXHO MPUMEHSTb B MOMELLEHUSAX YcTaHaBAMBAETCS B KOPMYC Ha BUHTaX. 30°
C NOBbIWEHHON BNAXHOCTbIO: 6accenHbl,  [1of 3aKa3 MOXKET KOMMJIEKTOBATLCA
oyleBble, caHy3sbl. Bo3MoXHbI MaTOBbIM CUITUKATHbIM
MOAMDUKALMM CBETUNBHUKA AN TEMMNEPUPOBAHHBIM CTEK/IOM.
KpensieHns B MOTONKW «[PUIbATO», Tun ceeTtogmonos: SMD.
a Takxe ¢ rabapuTom Kopnyca
295x595 Mm. XapaKTepucTuku
LiBeToBasa Temnepatypa — 4000 K
YcTaHoBKa (5000 K nop 3akas)
BcTpansatoTca B noABeCHbIE MOTOMKM NHpoekc usetonepenayun > 80
™na "ApMcTpoHr”, "TpunbaTo” unu (90 - nog 3akas)
KPEensATCS Ha NMOBEPXHOCTb MOTOJIKA.
ApTuKyn CeeToBoM MotoK, M MowHocTb, Bt  JIM/BT  Macca, kr  Kog ceetunbHuka  PFC
OWP ECO LED 595 IP54/IP54 4000K 3000 35 5,0 1372000050 > 0,95
OWP ECO LED 595 IP54/IP54 5000K 3200 35 5,0 1372000030 > 0,95
OWP ECO LED 595 IP54/IP54 4000K mat 3000 35 7,3 1372000120 > 0,95
OWP ECO LED 595 IP54/IP54 5000K mat 3200 35 7,3 1372000040 > 0,95
OWP ECO LED 589 IP54/IP54 4000K GRILIATO 3000 35 5,0 1372000110 > 0,95
OWP ECO LED 589 IP54/IP54 4000K mat GRILIATO 3200 35 7,3 1372000140 > 0,95
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CBeTogmoLHble CBETUNMBHUKK CO cTeneHblo 3awmnTel IP54 OWP OPTIMA LED

NEW

. 595 L 595 |
I I I I
0 npoaykTe KoHcTpyKuus OWP OPTIMA LED
OnTUMM3MpPOBaAHHAS Mo LieHe LlenbHOMeTanIM4ecKmin CBapHon Kopnyc 1050
Bepcusa ceeTunbHka OWP ECO LED, 13 NINCTOBOW CTanu, MOKPbITbIN 6esion .
90
3a CYeT NPUMEHEHMS IMHENHbIX MOPOLLUKOBOW KpacKow. [o nepumeTpy
. 75°
cBeTOAMOAHbIX MOAynen. He nmeet paMKu paccenBaTens 3akpenneH
. 80 °
BbICTYMNAlOLWMX 3/IEMEHTOB N BUHTOB, CUIMKOHOBbIN YNOTHUTESb, 60
. 120
CO3AatLWMX YCI0BUS AN CKOMSIeHUs obecneumatowmi IPH4.
160 45°
nbin. [oBEPXHOCTb CBETUBHUKA
. 200
ycTonumBa s 0bpaboTku OnTuyeckas 4yactb
. 240
0e3MHOULMPYIOLLMMU XMUAKOCTAMMU. OnanoBsbi paccemBaTens 13 NMMMMA
30°

YcTaHoBKa

YHuMBepcanbHbI Kopryc no3BonseT
yCTaHaBAMBaTb CBETUNbHUK

KaK B MOTOJIKM TUNa «APMCTPOHI»,
TaK ¥ HEMOCPeACTBEHHO

Ha OMOPHY0 NOBEPXHOCTb.

B METaN/IMyeckon pamKe.
YcTaHaBMBaeTCs B KOpMyc
CKPbITBIMU MPYXUHAMU.
Tun ceetogmonos: SMD.

XapaKTepucTuku
LlBeToBasa TemnepaTtypa — 4000 K
NHpekc usetonepenayn > 80

ApTuKyn CBeTOoBOW NOTOK, M MowHocTtb, Br  JIM/BT  Macca, kr  Koga cBeTUNbHUKaA PFC
OWP OPTIMA LED 595 IP54/IP54 4000K 3300 35 - 5,7 1372000170 > 0,95
2308 @ @ DALI| | P54 W M | | A+ | lvanz| | &5 ﬁf |:|':'|:|
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SLIM CLEAN LED CseToguogHblie CBETUIbHUKK CO CTEMEHbIO 3alWnTbl IPH4

595

595

12

0 npoaykTe

CBETUMIbHUK C TOPLLEBbIM PACMOSIOKEHNEM
CBETOAMOA0B — peLleHne Ans NPUMEHEHUS B YNCTbIX
NOMELLEHMAX C OFPAHNYEHHBIM 3aM0TOSI0YHbIM
NpoCTPaHCTBOM. TakxKe 3TO pelleHue obecrneymsaeT
MaKCMMaNbHO POBHYIO 3aCBETKY paccemBaTtens.

YcTaHoBKa

BCTpaMBaeTCH B NoABeCHble NOTONIKN TUMNa <<ADMCTDOHI'>>.

M oeanbHO NOAXOAMUT A5 YNCTLIX MOMELLEHUI

C OrpaHM4yeHHbIM 3an0TO/I04HBIM MPOCTPAHCTBOM.

KoHcTpykuus
ToHKWUI KOpMyC 13 antoMUHNEBOrO NPoduns,

C TopueBbIM pacnosioXKeHnem ceeToamnmonoB.

OnTuuyeckas 4acTb

OnanoBsbln paccensaTtens n3 NMMMA, ycTonuymBoro
K 06paboTKe Ae3NHPULMPYIOLWUMK CpeacTBaMm

1 BO3[ENCTBUIO ybTpaduroneTa.

Tun ceetogmnonos: SMD.

XapaKTepucTuku
LiBeToBas TemnepaTypa — 4000 K
MHpekc usetonepenayn = 80

50
100
150
200
250
300

105°
90°
75°

60°

45°

30°

SLIM CLEAN LED 595 4000K

CBeToamnomHble CBETUNBHUKK CO cTeneHblo 3awmTel IP54 OWP/R ECO LED

ApTukyn CBeToBOW MOTOK, JIM

MouwHocTb, BT JIM/BT

SLIM CLEAN LED 595 4000K 3500

40

Macca, kr

Kop cBeTunbHUKa

PFC

54

1704000070

> 0,95
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0 npoaykTe
A B C D
MpocTo 1 HagexHbIn cBeTunbHUK OWP/R ECO LED
OWP/R ECO LED 595 4000K 595 595 34 85
CO CTeneHblo 3aWmTbl IP54 pa3paboTaH ans npuMeHeHus
. OWP/R ECO LED 605 4000K 605 605 34 85
B MOMELLEHMNSX C MOBbILIEHHON BAAXHOCTHIO
1 3anbleHHOCTbI0. 33 cYeT 601bLION NAOWAAN CBETOANOLHBIX OWP/R ECO LED 625 4000K 625 625 34 8
nnat obecneymBaeTcs paBHOMEPHas 3aCBETKA paccenBaTens.
OWP/R ECO LED 595 OWP/R ECO LED 625
YctaHoBKa
105° 105°
BcTpaunBatoTcst B NOTONKM TUNA «APMCTPOHT» U «[PUABbATO».
Moaundukauns ceetunbHmKa c IP54/IP20 BcTpanBaeTcs 90° 90°
B NOALLMBHbIE NOTOMKM U3 TMNCOKaPTOHA C MOMOLLBIO KUMAC. 100 75° 100 75°
Kop 3akasa knunc — 2905000110 (4 wT Ha CBETUILHWMK). 60° 200 60°
200
KoHcTpyKums 4 300 45
LlenbHOoMeTanM4yecKni cBapHOM KOPNyC 13 INCTOBON 300 400
CTanu, MOKPbITbI NOPOLLIKOBOW Kpackow. [o nepumeTpy 30° 30°
3aKpensieH CUMNKOHOBbIV YNOTHUTENb.
OnTuyeckas yacTb
OnanoBsbin paccensaTtenb n3 MMMA B MeTannnyeckon
pamMKe. YCTaHaBAMBAETCS B KOPMYC Ha BUHTax. lNog,
3aKa3 MOXET KOMMIEKTOBATLCA MaTOBbIM CUIIMKATHbBIM
TeMMNepupoBaHHbLIM CTEKIOM (MoanbUKALMM C MHAEKCOM mat).
Tun ceetoanogos: SMD.
XapaKkTepuctuku
LieToBas TemnepaTypa — 4000 K
MHpekc useTtonepenaum > 80 (90 - nog 3akas)
ApTuKyn CBeToBOW NOTOK, MowwHoCTb, Jim/BT Macca, Koa PFC
M Bt Kr CBETUJIbHUKA
OWP/R ECO LED 595 IP54/IP40 4000K 2900 33 5 1376000010 >0,95
OWP/R ECO LED 595 IP54/1P20 4000K mat GRILIATO 2900 33 5 1376000080 > 0,95
OWP/R ECO LED 605 IP54/1P20 4000K 2900 33 52 1376000040 > 0,95
OWP/R ECO LED 625 IP54/1P20 4000K mat 3100 35 8,0 1376000050 > 0,95
* IP54 no onTuyeckon 4acTu
IP54 [* | IP54 [* s =) 11
— — jwe)
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OWP CeeTunbHUKM CO CTEMNEHbIO 3aWKThI IP54

500 500
S
o 595 L 595 |
| | | |
0 npoaykTe KoHcTpykuus OWP 255
CeeTunbHmMk OWP paspaboTaH LlenbHoMeTannnM4yeckunin cBapHom —]105°
015 MTPUMEHEHMS B MOMELLEHNUSX KOPMYyC M3 NMCTOBOW CTaaW, MOKPbITbIN KNA 60%
C NOBbIWEHHOW BNAXXHOCTbIO — 6e101M NOPOLLKOBOW Kpackown. B kopnyce 90°
HaccelHbl, NPON3BOACTBA, AYLUEBbIE. YyCTaHOBJIEHa MyCKOperyanpyoLwas 75°
B cBeTUNbHMKE NPUMEHSAOTCS annapartypa. [lo nepumeTpy 3aKpenneH 100 60°
namnbl KJ1J1 ¢ uokonem 2G11 CUSIMKOHOBBIN YNAOTHUTENb. 150
M NIIOMUHECLEHTHble naMnbl 15 200 457
¢ uokosiem Gb. OnTnuyeckas yactb 250
OWP 255. 3epkanbHasa napabonuyeckas 300 .
YcTaHoBKa pelleTKa U3 aHOAMPOBAHHOIO 30
BcTpansatoTca B noABeCHbIE MOTOMKM antoMuHus. MpospayHoe cunnKaTHoe OWP 336
TMNa «ApPMCTPOHM» UK KPensaTcs TEMMNEPUPOBAHHOE CTEKIIO,
Ha NMOBEPXHOCTb MOTOJIKA. 3aKpernsieHHoe Ha Koprnyce BUHTaMu. KNZ 46% j1o5°
OWP 336. OnanoBbili paccenmBaTenb 90°
13 NMMMA B MeTannmyeckom 75°
paMKe. YcTaHaBAMBAETCS B KOpPMNyC 50 60°
Ha BWHTax. Mo 3aKa3 MoOXeT 75
KOMMMEKTOBATHCSH MaTOBbIM CUNKATHbIM 100 45°
TEMMNEPUPOBAHHBIM CTEKSIOM. 125
150
30°
ApTukyn CreneHb MowuHocTb, Macca, kr 3/m NMPA 3AMNPA
3awmte! Br Kon cBeTunbHMKa cos ¢ Kop cBeTuUnbHUKA cos @
OWP 255 ** P54 2x55 8,5 - - 1371000020 > 0,96
OWP 336 P54 3x36 8,5 1371000070 > 0,85 1371000090 -
OWP 414 P54 4x14 8,2 - - 1371000130 > 0,96
* ONs CBETUJIbHUKOB C CMJTMKATHbLIM TEMNEPUPOBAHHbBIM CTEKJIOM
**cooTtBeTcTBYeT cTaHAapTy SUN
* A+ I=—H [
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CBeTUNbHUKMK CO cTeneHbto 3awmTsl IP54 OWP/R

: A L 8 |

0 npoaykTe KoHcTpyKkums OWP/R 418
CeetunbHuk OWP/R pa3paboTaH ons LlenbHOMeTanIM4ecknin CBapHon Kopnyc o
NPUMEHEHWS B MOMELLEHWUSAX C MOBbLILLEHHOM N3 NIMCTOBOM CTanu, NOKPbITLIN Benomn % Kna 45%/\105
BNAXHOCTbIO — 6acCelnHbl, NPOM3BOACTBA, NMOPOLLKOBOW Kpackon. B kopnyce ycTaHoBneHa 90°
nywesble. B cBeTUNbHUKE NPUMEHSIOTCA NaMMbl nyckoperynvpytouwas annapatypa. [lo nepumeTtpy 7°
T8 ¢ uokonem G13. 3aKpeneH CUNMKOHOBbIN YMIOTHUTE b, 60°

75
YcTaHoBKa OnTuyeckas 4yactb 100 457
BcTpanBatoTcs B NoABECHbIE MOTONKM TMNA OnanoBbit paccenBaTtenb 13 MMMA 125
«ApPMCTPOHI» (CBETUIbHUKM BCTPaMNBaoTCH B METaN/INYeCcKOn pamKe. YcTaHaBnMBaeTcs 150 .
B MOTOJSIKN M3 TMNCOKAPTOHa C MOMOLLbO B KOpMyc Ha BMHTax. [log 3aka3 MoxeT 30
knunc. Koa 3akasa knunc — 2905000110). KOMMIEKTOBaTbCS CUNMKATHbIM

TEMMNEPUPOBAHHBIM CTEKIOM.

A B cC D €Y Llokonb A B cC D €Y Llokonb
2x18 IP54/54 295 595 37 115 - G13 2x36 IP54/20 295 1195 34 85 275x1175 G13
2x18 IP54/20 295 595 34 85 275x575 G13 4x18 IP54/54 595 595 37 115 - G13
2x36 (595) IP54/54 295 595 - 95 - 2611 4x18 IP54/54 605 605 37 115 - G13
2x36 (595) IP54/20 295 595 - 95 275%x575  2G11 4x18 1P54/20 595 595 34 85 575x575  G13
2x36 IP54/54 295 1195 37 115 - G13 4x18 1P54/20 605 605 39 85 575x575  G13
ApTuKyn CreneHb  MowwHOCTS, Macca, kr  3/M MPA 3MPA/3NPA per.

3apTe! Br Koa ceBeTunbHMKa cos @ Koa ceBeTunbHMKa cos @
OWP/R 218*** IP54/54  2x18 4,0 1373000010 >0,85 1373000020 > 0,96
OWP/R 218*** IP54/20  2x18 4,0 1373001020 >0,85 1373001010 > 0,96
OWP/R 236(595)*** IP54/54  2x36 5,0 - >0,85 1373000050 > 0,96
OWP/R 236(595)*** IP54/20  2x36 5,0 1373001190 >085 - > 0,96
OWP/R 236 IP54/54  2x36 8,0 - >0,85 1373000070 > 0,96
OWP/R 236 IP54/20  2x36 7,6 - >0,85 1373001030 > 0,96
OWP/R 418 (595) IP54/54  4x18 8,0 1373000131 >0,85  1373000281/1373000190 > 0,96
OWP/R 418 (605) IP54/54  4x18 8,0 - >0,85 1373000270 > 0,96
OWP/R 418 (595) IP54/20  4x18 7,6 1373001051 >0,85 1373001121/1373001140 > 0,96
OWP/R 418 (605) IP54/20  4x18 7,6 - >0,85 1373001100 > 0,96
* ANs CBETUJIbHUKOB C CUJIMKATHbIM TEMMEPMPOBAHHBLIM CTEKJSTOM
** 09 CBETUbHMKOB CO CTENeHbio 3auunTbl IP54/20
*** CBETUbHMK HE KOMMNIEKTYeTCst B/10KOM aBapuitHOro NMTaHus
2308| |2 |1-108| |DALI @ wsa| | T [ Ce g ES1 W A | =] [==| lvxna| |vxna|” M op '1Q
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OWP/S CeeTuibHUKM CO CTeneHbto 3awmnTsl IPH4

0 npoaykTe

A B c D L
CBeTUNbHUK pa3pa60TaH ONA KpenneHna Ha ONopHYHo OWP/S 218 295 615 100 180 440
NMOBEPXHOCTb MOTOJIKA UM CTEHbI, B MOMELLEHUSX OWP/S 418 595 415 100 480 440
C NOBbIWEHHON BAAXKHOCTbIO.
YcTaHoBKa
OWP/S 218 OWP/S 418
KpenneHune Ha NoBEePXHOCTb MOTONKA.
T knpaen |10 kng st |0
KoHcTpykums ‘ 90° 90°
LlensHoMeTanInMyeckunin CBapHoOM KOpnyc 13 IMCTOBOM 75° 75°
CTanwu, NOKPbITbIM 6enon NopoLKOBOWN Kpackon. B kopnyce 50 60° 50 60°
yCTaHOBMEHa NycKoperynupytwolas annapatypa. o 75 75
nepuMeTpy 3aKpensieH CUNKOHOBbIV YNOTHUTESb. 100 45° 100 45°
125 125
OnTuyeckas yactb 150 150
Onanosbivt paccensatens 13 [MMMA B MeTannnyeckon 30° 30°
pamke. YCTaHaBMBaETCS B KOPMYC Ha BUHTaX.
[op 3aKa3 MOXeT KOMMIEKTOBAaTbCS MaTOBbIM
CUTNKATHBIM TEMMNEPMPOBAHHbBIM CTEK/IOM.
ApTukyn CreneHb MowHocTb, Macca, kr  3/mM MPA 3MNPA/3NPA per.
3aLWMmThI Bt
Kopn cBeTunbHuMKa cos @ Kopn cBeTunbHuMKa cos ¢
OWP/S 218** P54 2x18 4,0 1375000010 >0,85 1375000030 > 0,96
OWP/S 418 P54 4x18 7,0 1375000170 >0,85 1375000180/1375000120 > 0,96
* NS CBETUNbHUKOB C CUNTMKATHbIM TeMnepmnpoBaHHbIM CTEK/IOM
** CBETUSIbHUK He KOMNEeKTyeTCcA 610KOM aBapl/llZHOI'O NNTaHUA
2308 | [1-108 @ wsa| | T | CE | | Est W Al w2 | & op ﬂQ
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CBeTUNbHUKM CO cTeneHbto 3awuTel IP54 OWF/R

2 | | 3

, 595 595

@ 575x575

0 npoaykTe

CeetnnbHUK OWF/R npumeHseTcsa A1s 0CBeLeHNS YMCTbIX

OWF/R 414

noMeLLeHNI 1 pa3paboTaH ¢ NPUMEHEHNEM OTparKatoLLen pelleTKu KNA 73%] 105
13 antoMuHusa Mmapkn MIRO, yto obecneumnsaet KM 73%. 70
100 75°
YcTaHoBKa 200 60°
BcTpavBaeTcst B nofBecHble MNOTOSIKM TUMa «APMCTPOHT».
300 45°
KoHcTpykums 400
LlenbHoOMeTannn4yecKkuin CBApHOM KOpnyc U3 IMCTOBOM 30°
CTanu, NOKPbIThIM 6enoi NOPOLIKOBOW Kpackown. B kopnyce
yCTaHOBJIeHa NycKoperynupytoowas annapaTtypa. [lo nepumeTpy
Kopnyca 3aKpensieH CUIIMKOHOBbLIN YNIOTHUTEb.
OnTuyeckas YyacTb
YeTbipe 3epKasbHble Napabonnyeckmne peweTkn 13
aHOAMPOBAHHOMO antoMUHKS. [1po3payHoe cunmMKaTHoe
TEMMNEPUPOBAHHOE CTEKNO, 3aKPENIEHHOE Ha KOPMyCe BUHTaMMU.
ApTukyn CTeneHb 3aWwuThbl MowHocTb, BT Macca, kr 3NPA
Kopn cBeTunbHuMKa cos @
OWF/R 414 IP54/54 4x14 9.0 1381000010 > 0,96
2308/ [1-108 @ P54 | | CE | |DALI| | Es1 W p; i? yXn2 @ M == 'LQ.
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OWS/K CBeTuNbHWKK CO CTeneHblo 3awwmnTsl IPH4

CBEeTUNbHUKM CO cTeneHbto 3awunThl IP54 OWS/R

0 npoaykTe

CeeTunbHuk OWS/K pa3paboTaH ans NpYMEHEHUS B YNCThIX

nometleHunsx. Pamka paccenBatena Kpenmtca CKpbITbIMA

OWS/K 255 (600)

599 599

NPyXXMHaMKn, 3a CHET 4ero NOBEepPxXHOCTb CBETUJTbHWKA

OWS/K 255 (625)

624 624

He MMeeT BbICTYNAoLLMX 31EMEHTOB, CO3AAKLLIMX
YCNOBUS AJ1S CKOMAEHUS NblAK, U Nerko obpabaTbiBaeTcs
LE3VHOUUMPYIOLLMMY CPECTBAMMU.

YcTaHoBKa

BcTpaunBatoTcsa B KacceTHble MoABECHbIe MOTONKM
cuctembl «Clip-in». MoggecHas cuctema Orcal
3000, Tvn Q (3 MM) M TUN S (3 MM).

KoHcTpykuus

LlenbHOMeTannM4ecKunin CBapHoOM KOpMyc 13 UCTOBOM
CTanu, NOKpbITbIV 6eno NopoLLKOBOW Kpackou. B kopnyce
yCTaHOBIEHa NyCcKoperynupytoLas annapaTypa.

[ns obecneyeHns cTeneHn 3amTbl N0 NEPUMETPY

KOpnyca 3aKpensieH CUIMKOHOBLIY YNOTHUTENb.

OnTuyeckas Yyactb
Onanosbi paccenBatens n3 [MMMA B MeTannunyeckon

pamKe. YCTaHaBAMBAETCS B KOPMYC CKPbITEIMU NPYXUHAMU.

OWS/K 255

L

50
75
100
125
150

105°
Kng 46% |
90°

75°

60°

45°

30°

ApTukyn CreneHb 3aluThbl MowHocTs, BT Macca, kr

3MPA

Kop cBeTUnbHUKA

cos ¢

OWS/K 255 (600) IP54/40 2x55 8,0

1377000010

> 0,96

OWS/K 255 (625) IP54/54 2x55 8,0

1377000050

> 0,96

* IP54 no onTu4eckomn YacTu

230B| (1-10B

IP54 [* A+ | =t
@ IP54 | 1575 CE | | ES W 5 o yXn2

an

RS

0 npoaykTe

CeeTunbHuk OWS/R pa3paboTaH gns npUMeHeHUs

B NOMELLEHMNSAX C NMOBbILIEHHON BAAXKHOCTbLO. PaMKa
paccenBaTeNs KPENUTCSA CKPbITbIMK NPYXKMUHAMW, 33 cHeT

4Eero NOBEPXHOCTb CBETUSIbHMKA HE MMeeT BbICTYNAOLLMX
3/1EMEHTOB, CO3AAIOLLMX YCIOBUS 4151 CKOMIEHUS MbIAN, U NIErko
obpabaTbiBaeTCA Ae3MHOULMPYIOLWMMMN CPeaCcTBAMU.

YcTaHoBKa

BcTpaunBatoTca B nogBecHbIe NOTOKMW TUMa
«ApMCTPOHM (cBeTUNbHUKK ¢ IP54/20 BCTpansatoTcs
B NOTOJIKM M3 FMNCOKAPTOHA C MOMOLLbIO KIUMC.

Kop 3akasa knunc — 2905000110).

KoHcTpykumus

LlenbHOMeTannM4yecKkunin CBapHoOM KOpMyc 13 IMCTOBOM
CTanwu, NOKPbITbIM 6enoi NOPOLLKOBOW Kpackow. B kopnyce
yCTaHOBMIEHa NyCcKoperynupytLas annapaTypa.

[ns obecneyeHns cTeneHun 3alWmnTbl N0 NepumMeTpy

Kopnyca 3aKpensieH CUAMKOHOBLI YNIOTHUTE b,

OnTuyeckas YacTb
Onanosbivt paccensatens 13 NMMMA B MeTannnyeckomn pamke.

YcTaHaBnMBaeTcs B KOpPNYyC CKPbITbIMU NPY>XXUHaMK.

50
75
100
125
150

OWS/R 418

KN 46% |

105°
90°
75°

60°

45°

30°

ApTuKyn CreneHb MouwHocTb, Macca, 3/mM MPA

3MPA/3MPA per.

3aWmnThI Bt Kr
Ko cBeTunbHuKa

cos @

Kop cBeTMnbHUKA

cos ¢

OWS/R 418 IP54/54 4x18 9.2 1379000010

=085

1379000060/ 1379000080 >

0,96

OWS/R 418 IP54/20 4x18 9.2 1379000020

=085

1379000030

>

0,96

2308/ |1-108 @ P54 | | CE @ ES1 W

T8 G13

YX2
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WEE
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BH CBeTunbHUKK NPUKPOBATHbIE

B
E ———— S C
[ ][=
| 115 | | A |
0 npopykTe A B
MpocToi 1 BHOXKETHbBIN CBETUNIbHUK A1 MPUKPOBATHOIO BH 236/118 857 737
ocBelleHns B BoNbHUYHBIX Nanatax. MiHauemuayanbHoe BH 236 600 480
OCBeLLeHne, KOTOpoe co34aeT cBeTUNbHUK BH, nossonser
nauMeHTam YnTaTh, MPUHUMATL IEKapCTBa, He CO34aBas BH 236
Heynob6cTB coceasiM No nanare. 135° 135°
KnA 35%
YcTaHoBKa 120° 120°
KpenneHune Ha NOBEPXHOCTb CTEHBI. 105° 105°
90° 90°
KoHcTpykumns 750 750
Kopnyc 13 antoMunHneBoro npoduns, NOKpbIThIN
6enoi NopoLIKOBOWN Kpackon. BHyTpu Kopnyca 60° 60°
YCTaHOBJ/IEHA NMYCKOPErynMpytoLlas annapaTypa. 450 450
OnTnyeckas 4actb
PaccenBaTtenn 13 onanosoro NoaMMEpPHOro Matepuana.
[ononHutenbHoe o6opynoBaHue
CBETUBHUK KOMMEKTYETCS BbIKJIOYATENEM OJ15
ynpaBrieHns MHOVBUOYaNbHbIM OCBELLEHMEM, PO3ETKON,
KHOMKOW Bbl30Ba MeAMLMHCKOro NepcoHana.
BH 236 ¢ kHoMKoW BbI30Ba
(neBocTopoHHMI)
ApTuKyn Llokonb MowHocTb, BT Macca, kr 3MPA
Kop cBeTunbHMKa  cos @
BH 236 2611 2x36 3.0 1391000010 > 0,96
BH 236 (c kHonko Bbi30Ba) 2611 2x36 3.0 1391000110 > 0,96
BH 236 (nesocTopoHHMit) 2611 2x36 3.0 1391000020 > 0,96
BH 236 (c kHonKoW BbI30Ba) (1€BOCTOPOHHMI) 2G11 2x36 3,0 1391000120 >0,96
BH 236/118 2G11/G13 2x36 (1x18) 3,5 1391000050 > 0,96
BH 236/118 (c kHonKoM BbI30Ba) 2G11/G13 2x36 (1x18) 3,5 1391000140 > 0,96
BH 236/118 (neBocTOpOHHWMI) 2G11/G13 2x36 (1x18) 3,5 1391000060 > 0,96
BH 236/118 (c kHonKo BbI30Ba) (N1EBOCTOPOHHMIA) 2G11/G13 2x36 (1x18) 3,5 1391000150 > 0,96

2308 @ 20| | CE W % = lyxna

261 T8 G13

oo

CBeTUNbHUKM CO cTeneHbto 3awuTsl IP54 DS, DS LED

’ A ) [abapuTHbIE N YCTaHOBOYHbIN
I 1
_ 85 asMepbl
p p
o © M e —————— o) - —
: I
1 1
1 1
n 1 1
£ ! !
1 1
1 AR
1 1 —
1 1
1 1
1 1
1 a5 1
X 1 1
| v —— -t
i 157 !
——
0 npoaykTe A (€ >
CeeTunbHuk DS v ero ceetognogHas moanoukaumns DS LED DS 109 226 210150
pa3paboTaHbl CNeumanbHo ANns Toro, YTobkl obecneynTs DS LED 195 180x150
LeXKypHoe ocBelleHne B 60MbHULAX, NONNKINHUKAX, 3 TaKKe
B NoMelLeHusIx, rae TpebyeTcsa 3aWmTa oT BNarv v noinun P54, DS
/ O\
YcTaHoBKa KA 30%
YCTaHaBNMBAETCS B CTEHOBYIO HULLY. 120°
" 105°
KoHcTpykuus 90°
LlenbHoMeTannnM4yeckunin cBapHoOM Kopnyc 13 IMCTOBOM
. . . . 75°
CTanu, NOKpPbITLIV Benol NopoLLKoBOM Kpackon. B kopnyce
yCTaHOBMIEHA NyCKOoperyampytLas annapaTypa. 80 60°
45°

OnTuyeckas Yyactb

DS. MNMpo3payHoe cTeks1o U3 nonmkapboHaTta

B METaIMYEeCKON pamKe.

DS LED. OnanoBoe cTeksio M3 nonmkapboHaTta
B METaN/INYecKon pamKe. YcTaHaBMBaeTcs

B KOPMYC Ha BUHTax.

XapaKTepucTukmu
LlBeToBas Temnepatypa — 5000 K
MHpekc usetonepenayn — 80

DS

ApTuKkyn CBEeTOBOW NOTOK, NIM MowHocTb, BT Macca, kr 3/m MPA

Kopg cBeTunbHuMKa cos @
DS 109 - 1x9 11 1461000020 =05
DS LED 5000K 260 8,7 11 1462000010 209

230B @ Psa| | CE W A; EIGB Eg: YXN4 ﬁ
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JDEHTAJT CBeTubHUK CTOMATONIOrMYECKUM, becTeHeBon

PATENTED

0 npoaykTe

Paboyee npocTpaHcTBO cTOMaToNora TpebyeT cneumnansHoro
oCBeLLeHNs, co3fatoLlero becTeHeByo 3aCBETKY

1 MO3BOJISIOLLEr0 Pa3MyYaTh MesbYanlne OTTEHKM
cToMaTtofniormyecknx matepmanos. B ceetunbHmke OEHTAJT
3T0 AOCTMraeTcs 3a cyeT 6ONbLION NAOWAAM CBETOBOMO
OKHa, NPYMEHEHMS CneunanbHOro paccemBaTens, a Takke
CBETOAMOA0B C MHAEKCcOM LBeTonepenayn CRI> 90.

B namnoson moandmkaumnm nokasatens CRI 3aBucuT ot

npuMeHaeMbiX namn.

YcTaHoBKa

CBETUNbHUK YCTaHaBAMBAETCA Ha nofsecax (B KOMMNeKTe).
MoaBeckl NO3BONAIOT PEryMpoBaTh BbICOTY YCTAaHOBKM
cBeTUNbHMKA. CTaHAapTHas BbicoTa nofseca

cBeTUIbHMKA — 1,2 M 0T paboyei 30HbI.

KoHcTpykums

Kopnyc cBeTunbHWKa COCTOUT U3 antoMUHUEBOTO

npoduNs, OKpaLeHHOro MaToBON MNOPOLLKOBOW KPaCKoM.

B namnoBow Bepcum 06CNyKMBaHme 0CyLLECTBASETCS
yepes BEePXHIOK NMOBEPXHOCTb CBETUIbHMKA, 3aKPbITYIO
KPbILWKON. VICTOUHWK NuTaHuna (opaiisep) ycTaHoBAEH
BHYTPW CBETWUbHMKA. B AMMMUpyemoit Bepcun

CBETOBOW MOTOK PerynnpyeTcst C MOMOLbIO NysbTa
anctaHumoHHoro ynpasneHus ot 0 go 100%.

Kopnyc cBeTubHUKA MMeeT ypoBeHb 3awunTsl P40

1 ycTonymB K 06paboTke Ae3NHOUUMPYIOLLUMK CpeacTBaMm
(30% nepeKkunch BOAOPOAA) M BO3AENCTBUIO yabTpaduosera.
CBETUNBHMK KOMMNEKTyeTCcst HAbOPOM TPOCOBLIX

noaBecoB M NysibTOM AVNCTAHLUMOHHOIO ynpaBlieHUA.

OnTuyeckas 4yactb

B namnoBoW Bepcuu CBETUBHUKA NPUMEHSETCS
oTpa)kaTesnb M3 antoMuHua mapku MIRO 5, yto obecneymnBaet
MaKCUManbHyto 3dEeKTUBHOCTb CBETUIIbHMKA.

B cBeToaMoOHOM BepCMM CBETOAMOLbI C MHAEKCOM
ugetonepenayn >90 ycTaHOBMEHbl pABHOMEPHO MO BCel
MOBEPXHOCTU CBETUSIbHMKA. B 060mnx Bepcusx CBETUSIbHIUKA
pacceunBaTenb, BbINOSHEHHbIN 13 [IMMA, obecneunsaet

paBHoMepHoe, BecTeHeBoe 0CBelleHre paBoyei MOBEPXHOCTH.

XapaKkTepucTuku
LiBeToBas TemMnepatypa — 6500K
NHpekc useTtonepenaun > 0,9

ApTuKyn OcBeLeHHOCTb Ha MowHocTs,  Macca, OumMmupoBaHue Kop cBeTUnbHUKA  COS @
Bbicote 1,2 M BT Kr

CeeTunerivik Gecrereson IEHTAN 4000 n1k 6x5h 14,5 nnasHoe 1182000010 >095

6x54 perynvpyembin

CeeTunervik Gecteresoid IEHTAI 4000 nk 230 13 nnasHoe 1182000020 20,95

cBeToamnoaHbv 230 perynmpyemsin

230B @
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CopepyxaHue paspena

cTp.

cTp.

cTp.

cTp.

cTp.

cTp.

cTp.

cTp.

cTp.

cTp. 539

540-548

549-551

552-553

554-559

560-561

cTp. 562

563-567

568-579

580-603

604-607

CBeT 1 cBeTOBble BeJIMUYMHbI

UcTouHnku ceeta. TexHuueckue n JKCnnyaTauMOHHbIe NapaMeTpbl

Oco6eHHOCTH paﬁOTbI rasopaspsigHbiX NICTOYHUKOB CBeTa

0co6eHHOCTM CBETOAMOAHbIX CBETU/IbHUKOB

OcHOBHble XapPaKTepUCTUKU CBETUJIbHUKOB U YCNNOBUS UX NTPUMEHEeHUA

Knacchl 3Hep|’03¢¢eKTVIBHOCTVIﬂ U nynbcaunn ocBeLieHHoOCTHU

Bonpocbl 6e30nacHOCTH, CTaHAAPTM3auUUM M KayecTBa NPOAYKLMMN

I'IpoeKTleOBaHue ocBelleHUsa U BbiNoJIHEHNE CBETOTEXHUYECKUX pacyeToB

Ta6nuubl K03$pPMLUEHTOB UCNOIb30BAHUSA

Kopbl

AncdaBuTHbIN YKasaTenb

Ceet

CBET — 3/1eKTPOMArHUTHOE M3yYeHne C ASIMHaMK BOJH

ot 380 go 760 HM. 3TOT AMana3oH SBNSETCS 30HOM
YyBCTBUTENBHOCTN CPELHECTATUCTUYECKOrO YETOBEYECKOrO
rnasa v HasblBaeTcs BUAMMbIM. M3nyyeHre ¢ pa3Hom
LJSIVHOW BOJTHbI BOCMIPMHUMAETCS M1a30M YesloBeKa no-
pa3HoMy, Hanpumep, Avana3oH 450-480 HM cooTBeTCTBYET
cuHemy uBety, 510-550 HM — 3eneHomy 1 T.4. benbin

CBET — 3TO COBOKYMHOCTb BCEX MJTN HECKOSbKMX

LIBETOB, B3ATbIX B Oﬂpeﬂ,eﬂeHHOI;l nponopunn.

YyBCTBUTENIbHOCTbL I1a3a B Pa3fIMYHbIX 06/1aCTsAX
BUOMMOTO OMana3oHa HeoOMHAKOoBa, OHa MaKCMManbHa
B XKenTo-3eneHon obnactu (555 HM) 1 cnagaet

B KPaCHOW 1 cHe-GM1OoNeToBOM YacTax.
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[nvHa BoAHbI A, HM

Ha pucyHKe nokasaHbl CTaHAapTU30BaHHbIe KPWBbIe
CMNEKTPanbHOM YyBCTBUTENTBHOCTM r1a3a A1 HOYHbIX

1N OHEBHbIX YCNOBUI HabnoaeHus. M3nydyeHmne ¢ gamHamm
BOJIH MeHblle 380 HM He BOCMPMHMMAETCS r1a30M M HOCUT
Ha3BaHue ynbLTpadunoneTosoro. MznyuexHne 3Toro gnanasoHa
MOXET 0Ka3blBaTb 6MONOrMYECKoe BO3AENCTBUE Ha

JKMBbIE OPraHM3MBbl, YHUUYTOXKaTb MUKPOOLI, 06yCcnaBnneaTth
dOTOXMMUYECKME peaKLMM B Pa3nyHbIX MaTepnanax 1 T.4.
M3nyyeHue c onnHamMm BonH anvHHee 760 HM Ha3biBaoT
NHPPaKPACHbIM. 3TO U3M1yYeHMe BOCNPUHUMAETCA Kak Tenso,
OHO LWMPOKO UCMOMb3YeTCA B MEONLIMHE, B TEXHUYECKUX

obnacTax ons Harpeesa npeamMeTos, CYLWWKN 1 T.4.

B coBokynHocTuM ynbTpadroneTosoe, BUAMMOE
N MHGpPaAKpacHoOe N3NyyeHne cocTaBnsioT
ONTWMYECKN AMana3oH CNeKTPa 3eKTPOMarHUTHbIX

BOJIH NN ONTUYECKOoe n3ny4vyeHune.

Cno»KHO NepeoLeHnTb pPoJib CBETA B HALLEN XKU3HU.
[pexxae BCero CofHeYHbIN CBET CO34aeT YC0BUS A8
CYLLLECTBOBAHMS XKMN3HM Ha Hallel naaHeTe BO BCEX ee
nposieneHnsx. Ceet obecneynsaeT 3puTefibHOE BOCNPUATHE
4esI0BEKOM OKPYXaIoLLEro MMpPa, NTMraHTCKMX NOTOKOB
nHpopmaunn. Ceetosas cpena BO MHOTOM OTBETCTBEHHA 3a
3[10POBbE U NCUXODU3MYECKOE COCTOSHME, CaMOYYBCTBME

1 paboToCcnocobHOCTb, CMEHA TEMHOMO U CBETIOM0

BPEMEHU CYyTOK GOopMMpyeT BUOPUTMbI YeloBeKa U T.4.

MCKyCCTBeHHbII;I CBET MOXXeT AONONIHUTb N 3aMeHNTb

CBeT 1 cBeTOBbIE BEJIMYUHDI

OTCYTCTBYIOLLMIA €CTECTBEHHbI CBET, TEM CaMbiM 0b6ecneynTb
AKTUBHYIO XXM3HEAEATE/IbHOCTb Ye/10BEKa B TEMHOE
BPEMsl CYTOK UMM B MOMELLEHUSIX C OTCYTCTBYIOLINM

nnn HegoCTaTo4YHbIM eCTeCTBEHHbBIM CBETOM.

CoBpeMeHHasn ocBeTUTeNbHas TeXHWKa pacnonaraet
WMPOYANLLINMMN BO3ZMOXKHOCTAMM MO CO34aHNI0 CBETOBOM
cpenbl, YA0BNETBOPSAIOLLEN CAMbIM U3bICKaHHbIM TPE6OBaHUSM.
[n3anHep nMeeT BO3MOXHOCTb MEHSTL CMIEKTPasibHbINA COCTaB
CBETA, ero ANMHAMUKY, 30HafIbHOE pacnpeAeneHne BHyTpu
noMeLleHui, Bce 6onblue NpubamxKaa 06CTaHOBKY K YCNOBUAM

€CTeCTBEHHOro nnu Hanbonee I-(OMd)OpTHOFO ocBelleHNnA.

D,J'IFI OLEHKN KONn4YeCTBEHHbIX N Ka4eCTBEHHbIX MapaMeTpoB

CBETa pazpaﬁoTaHa cneunanbHaa CMCTEMA CBETOBbLIX BEJIMYUNH.

OcHOBHOWM MepoW CBeTa SIBNSETCS CBETOBOW NOTOK,
o0b6o03HavaeMblt 6ykBon «®». CBETOBOM NOTOK — 3TO
MOLLHOCTb CBETOBOI0 U3Ny4YeHUs!, U3MepeHHas

B CreuunanbHbiX eauHULax, TloMeHax (nm).

CBeTOBOM NOTOK pacnpocTpaHseTcs BO BCe

CTOPOHbI OT UCTOYHMKA cBeTa. OHAKO C MOMOLLbIO
oTpa)kaTtesien UMW NIMH3 ero MOXHO NepepacnpeaenuTb
¥ COCPefoTOYNTb B ONPELEeNeHHON YacTu NPOCTPaHCTBa.
[ons npocTpaHCTBa XapaKTepu3yeTcs TeNecHbIM

yrnom. TenecHbli yrosl paBeH OTHOLWEHWIO NoWwaan,
BbIPE3aeMOit 3TUM YrIoM Ha chepe NPOon3BOSILHOTO
pafuyca, K KBafpaTy 3Toro pafmyca. TenecHsle yribi

0603HayvatoT ByKBOW W ¥ M3MEPSIOT B cTepaamnaHax (cp).

Ecnn ceBeToBOM NOTOK MCTOYHMKA O cOCpPenoToYnTL

B TE/IECHOM Yrfie W, TO MOXKHO FOBOPUTL O CUJIe CBETa 3TOro
MCTOYHMKA KaK 06 yrnoBow NAOTHOCTA CBETOBOro noTtoka. Cuna
ceeta (I) — 370 OTHOLWIEHME CBETOBOMO MNOTOKA, 3aKJIOYEHHOMO

B KaKOM-1Mb0 TenecHoM yrne, K BeJindnHe 3T0ro yrna:

=0/w

EovHuLen namepeHns cubl CBeTa ABndeTca KaHgena (ko).

OCHOBHOW BEIMYNHOM, XapaKTepm3ytoLLLeln ocBelleHme

CBETOM KOHKPEeTHbIX MeCT, ABNAEeTCA OCBEeLeHHOCTb.

OcBeLLEeHHOCTb — 3TO BESIMYMHA CBETOBOI0 MNOTOKA,
MPUXOASALWLAACS HA e4UHMLY NJIoLaan OCBeLLaeMOoN
nosepxHocTu (E). Ecnu ceeToBol notok @ nagaet Ha Kakyo-To

naowanb S, To cpefHss 0CBELeHHOCTb 3TOM NoLWaan paBHa:

Ecp=0/S

EanHnua M3MeEpPeHNA OCBELLLEHHOCTM Ha3blBaeTCca

TIIOKCOM (11K). OcBelLeHHOCTb Ha Kakon-nmbo NOBEPXHOCTU

539
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UcTouHnkm ceeTa. TexHn4eckue n 3KCnJlyaTaunoHHble NapaMeTpbl

OT NCTOYHUKA CBETA NJIM OCBETUTEJSIbHOTO I'IDVI6ODH

c cunown ceeTa | onpepensetca dopmynoun:

E=l cosB/R?,

rae R — paccTosHMe OT UCTOYHUKA CBETa [0 0CBeLlaeMoi
MOBEPXHOCTY; B — yro NageHus CBeTa Ha OCBELLaeMYyIo
MOBEPXHOCTb. 3aBUCMMOCTb OCBELLEHHOCTM OT CUJIbI
CBETa, Ha3blBaeMas «3aKOHOM KBa[paToB PaCcCTOAHUIA»,
ABJIAETCH OLHUM U3 T1ABHbIX MOHATUI CBETOTEXHUKM

N NEXXNT B OCHOBE BCeX CBETOTEXHNYECKNX Pac4eToB.

HNemouruk
csema

HopManb K
nosepxHocmu S

UcTouHUKM cBeTa

B coBpeMeHHOM CBETOTEXHMKE WMPOKO MCMOSb3YIOTCS
pasfnnyHble TUMNbl cTouyHnkos ceeTa (MC).

B nopaenstolem 60bWMHCTBE 3TO 3NEKTPUYECKMe
MNCTOYHUKM CBETA, B KOTOPbIX 3/IEKTPMYECKas aHeprus
npespallaeTcs B ONTUYeCcKoe n3nyyeHne. K 0CHOBHbIM
TMNaM UCTOYHWKOB CBETA OTHOCATCS: TeNsoBble,

rasopaspsaHble U NonynpoBoAHMKOBbLIE (CBETOAMOAbI).

Tennosble UC

K aToMy TNy OTHOCATCS IaMNbl HAKANMBaHWSA, B TOM Yncie
ranoreHHble 1 3epKanbHble. IpUHLMM PaboTbl 3TUX UCTOYHMKOB
MPOCT — ONTUYECKOe N3/yUYeHne reHeprpyeTcs TeIOM Hakana,
HarpeTbiM 3NEKTPUYECKMM TOKOM. Ha cerofHs atoT Tvn
MCTOYHMKOB CBETa SBASETCA CaMblM PACMNpPOCTPAHEHHbIM
6naroaaps AelweBn3He U NPOCTOTe BKTOYEHUS. MIHOBEHHbIN
BbIX0[ B paboymnin pexKmm, KOMNaKTHOCTb, HE3aBMCMMOCTb

OT BHELUHeW TeMnepaTypbl, BbICOKast HAAEMHOCTb,

CNOWHON CNeKTp U3MyYeHus 1 xopolas uBetonepeaaya

COCTaBIAKT OCHOBHble AOCTOMHCTBA 3TUX JTaMI.

OpOHaKo 0CHOBHbIe HELOCTATKM 3TOMO TUMNA UCTOYHMKOB CBETA —
HU3kun KNI v HenpoJomKUTENbHBIN CPOK CNYXObl — C KaXKabIM
rof,OM 3aCTaBNstOT BCe bonbllee Yncno notpebutenen

0TKa3blBaTbCS OT NPUMEHEHWS NaMn HaKanMBaHus.
la3opaspsgHbie UC
K razopaspsaHsim MC (TPUC) oTHoCATCS BCE NIOMUHECUEHTHbIE

fnamnbl (B T.4. KOMMAKTHble 1 6E33MEKTPOaHbIE),

MeTannoranoreHHble, HaTpmnesBble, KCEHOHOBbLIE, HEOHOBbIE U OP.

Bce MPUC mensaT Ha Tpu rpynnbl: HU3KOMO, BbICOKOTO,
cBepxBbICOKOro gasnexHus. B TPUC ceeT BO3HMKaeT

B pe3y/nbTaTe 3/IeKTPMYECKOro paspsaaa B ra3oBon cpefe
BHYTPW Namnbl. CNeKkTpanbHbI COCTaB BO3HMKAIOLLEro

npuv pa3psage U3NyyYyeHUs 1 ero SpKoCTb ONpenensioTcs
COCTaBOM ra3sa, ero iaBfieHneM 1 paboymm TOKOM NaMnbl.
CnenyeT noO4epKHyTb OTOE/bHO, YTO noaktodeHune PUNC

K 3J71eKTPOCETM HEBO3MOXKHO 6e3 cneLmnasnbHbIX yCTPOMUCTB —
MYCKOPEryMpyoLWero annapaTta v 3a>K1ratLLero yCTPOMCTBa,
obecneynBatoLMx Nogady Ha NaMmy 3axKuratoulero

Hanps>XeHus n cTabunumsaunio Toka B pa6oueM pexunme.

JNioMuHecueHTHble namnbl (J1J1) = FTPUC H13Koro nasnexus,
paspsa NPOMCXOAMT B Napax pTyTV M MHEPTHOro rasa

BHYTPM TPpy64aTON KONGbLI MEX Iy [BYMS 31eKTPOAaMM.
OcHoBHas [oNs U3NYYEHUS, FeHepupyeMas paspsanoMm, NexnT
B HEBMAMMOM ynbTpacduroneToBoM auanasoHe. JllommnHodop,
HaHeCEeHHbI Ha BHYTPEHHEN NoBepXHOCTU Konbbl,

npeobpasyeT ynbTpadnoneToBoe U3syyeHne B BUOAUMOE.

JInHeWHble naMnbl MaccoBOro NPUMEHEHUS BbiMyCKaloTCs
B KonBax anameTpoM 38, 26 n 16 MM (Tunbl T12, T8,
T5 COOTBETCTBEHHO), Pa3INUHbIX MOLLHOCTEN, A/INH,
B LUMPOKOM AManasoHe LBeTHoCTW. JlamMnbl Tna Th

paboTaloT TONBKO C 3NIEKTPOHHbLIMK Bannactamu.

KoMnakTHble ntoMuHecueHTHble namnsl (KJ1J1) otnvyatorcs
TEM, YTO paspsgHyto TPY6Ky crmbatoT unm cBMBaloT,
obecneymnsas komnakTHoCcTb VC. KJ1J1 BbIBAOT € BHELUHUM
MPA UK C BCTPOEHHbBIM — MHTEMPUPOBAHHbLIM B KOPMYC

NC. KINJ1 ¢ BHewHMM MPA MoryT 6bITb ABYXLITbIPEKOBbIMM
(co BCTpOEHHbIM CTapTepoM), paboTatoLme ToNbKO OT
anexkTpoMarHnTHoro MPA, nan YeTbipexwTbiPbKOBbIMU —

C BO3MOXHOCTb0 paboTbl 0T aneKTpoHHoro MPA.

'PUC BbICOKOro AaBfeHMs BKOYAOT: MeTanNnoranoreHHble
(M), vatpuessle (HNBA) u ptyTHble namnsl (APS1).

B atnx WC pa3psio npomcxoamT BO BHYTPEHHEN KOMMAKTHOM
ropesike, BbIMOSHEHHOM U3 TYronaaBKMX NPO3payHbiX
mMaTtepvasnos, HanpuMep, kBapua, candupa. Paboyee nasnexuve
BHYTPW FOPENIKM MOXET JOCTUIraTh HECKONbKMUX aTMoCchep.
CocTas rasoson cpefbl MIJ1 BkntoyaeT nsnyyatouime

nobaBKku, onpefensioliMe cnekTp namn. BHewHss

Konba BbINOSHEeHa U3 NPO3PaYHOro UM MaTUPOBAHHOTO

cTeks1a Tpyb4aTon unm ananncouaHon Gopmbl.

Tunopsage!l FTPAC Bbicokoro gaBnexus
[0CTaTOYHO WMPOKM, YTO No3BONSET 3IGDEKTUBHO

MCNONb30BaTb X B PA3/TNYHbIX obnacTsx.

CeeToanoabl — cBeTomanydatowme anonsl LED, B KoTopbix
reHepaumsa cBeTa NPOUCXOOUT NPY NMPOXOXKOEHWM ToKa
Yyepes rpaHuLy NoaynpoBOAHUKOBOMO M MPOBOASALLENO

MaTepmnanos. 3t1oT TMN NC BOpPBaJiCA Ha PbIHOK B cepeanHe

UcTouHnkm cBeTa. TexHM4Yeckue n 3KCcnayaTaunOHHbIe NapaMeTpbl

90-x roloB 1 K HACTOSALLEMY BPEMEHWN [OTHAN MO
3bdEKTMBHOCTM Npeobpa3oBaHms 3NEKTPO3IHEPrUn B CBET
cylecTBylolime. B HacTosIwee BpeMs CBETOAMOAbI HALLAN
NPUMEHEeHMEe B CaMbIX Pa3IMYHbIX 06N1aCTAX: CBETOANOLHbIE
doHapw, aBTOMOBMNbHAs CBETOTEXHMKA, PEKTaMHble
BbIBECKW, CBETOAMOAHbBIE MaHEeNN 1 MHAWKATOPLI, beryuwmne
CTPOKM 1 cBeTodOpbI M T.4. A MHOrOKPAaTHO BO3pOCLas
3bGbEKTMBHOCTL NO3BOISET YCMELWHO MPUMEHSTH
cBeTOAMOAb! AN Leneit 06LLero OCBeLLEHMS U NMOCTENEHHO
3aMeHATb Knaccnyeckne NCTOYHMKM CBeTa, Npuaasas

HOBble CBOMCTBA OCBETUTESIbHLIM YCTaHOBKAM.
TexHU4ecKue U 3KCcnyaTauMoHHble napaMeTpbl UC

TexHUYecKMe napaMeTpbl: HOMUHaNbHOe HanpsxeHue (UH),
HOMMWHabHas MOLHOCTb NaMmnbl (PH), HOMUHAMbHbIR TOK
namnsbl (IH). BaxKHenLWwMM noKasaTeneM, xapakTepusyoLnmm
WC, sBnsieTcsi cBeTOBas 0TAa4Ya — OTHOLEHWe CBETOBOMO
NnoToKa namnbl K notpebnsemMon et MolHocTy. CBeToBas
oTAadva u3MepsieTcs B loMeHax Ha BaTT (nM/BT), aensaetcs
cBoeobpasHbiM ceeToBbiM KM namnsbl. LiBeToBas
TemnepaTypa Tu xapakTepuayeT useT usnyuexus UC,
0bWMN nHOeKe uBetonepenaym Ra xapakrepmsyet

KayecTBO LiBeTonepenayu, obecneymaemoe faHHbIM MC.

~1B7
JNlamna HakanueaHus

b ) e (o]

fanoreHHas namna HakanuBaHus

borim e [

prﬁanaﬂ NOMUHECLEHTHaa namna

> | 15

q»j \ T8

[ Fe—>
i

KomnakTHas ntoMuHecLeHTHas namna

PryTHas namna

Y

MetannoranoreHHas namna

— (oD —

Hatpuesas namna

> ([[——)—>

> D e [n]

OCHOBHbIM 3KCMNyaTaUMOHHbIM NapaMeTpoM SBNSETCS
CPOK CNy»6bl. BHYTPW 3TOr0 NOHATUS pasgensioT
NOJIHbIN CPOK CNYX6bl (BpeMsi 0T Hauana aKcnayaTaumm
[10 BbIXOAA@ M3 CTPOSt), NONE3HbINA CPOK CY»KBbI (Bpems,
B TEYEHMWE KOTOPOro aKCMJyaTaums 3KOHOMUYECKM
onpasaaHa), CpefHnin CPoK CNyx6bbl (Bpems, B TeyeHne

KoToporo 50% McnbiTbiBAaEMbIX IAaMN BbIMAET U3 CTPOS).

0—)3]% \] 0—)
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UcTouHnkm ceeTa. TexHn4eckue n 3KCnJlyaTaunoHHble NapaMeTpbl UcTouHnkm cBeTa. TexHM4Yeckue n 3KCcnayaTaunOHHbIe NapaMeTpbl

UcTouHukKmM cBeTa, peKoMeHayeMble K UCNOoJZIb30BaHUIO

B cBeTUNbHUKax TM «CeeToBble TexHonornm»

KoMnaKTHble NIIOMUHECLLEHTHbIE JTaMbl KoMnakTHbIe NIOMUHECLEHTHbIE NIaMbl
CxeMaTuyHoe Llokonb MowwHoCTb, Tok, A N3rotoButens YcnosHoe o603HayeHue MoToK, NM Pabouee CxeMaTuyHoe Llokonb MowHocCTb, Tok, A N3rotoBuTensb YcnosHoe 0603HauYeHue MoToK, MM Pabouee
n3obpaxeHune Bt nosioXxeHue n3obpaxeHune Bt nosioXeHue
PHILIPS PL-S 9W 600 FC55 W
9 017 OSRAM DULUX S 9W 600 @ 26X13 55 0.85 Sarﬁg’; MASTER TL5 CIRCULAR 2588
' SYLVANIA LYNX-S 9W 600 55W
E G23 GE FoBX 600 PHILIPS MASTER PL 15W 875
PHILIPS MASTER PL-S 1T1W 900 0SRAM DULUX EL LL 15W 900
1 015 0OSRAM DULUX S 11W 900 15 0,12 SYLVANIA MINI-LINX T 15W/E27 900
' SYLVANIA LYNX-S 11W 900 GE FLET5TBXSP 900 o)
GE F11BX 900 B.A.B.C. KJ1315-6 900 é
=
PHILIPS PL-L18W 1200 IWHE E27 21 0,135 OSRAM DULUX EL ECO 21W 1200
RAM DULUX L 18W 12
18 0,375 g?LVANIA LYUN>L<J—L 18\/%/ 1288 PHILIPS MASTER PL 23W 1485
' GE F18BX 1250 0OSRAM DULUX EL LL 23W 1500
BABC K18 1200 23 0,18 SYLVANIA MINI-LINX T 23W/E27 1500
T GE FLE23TBXSP 1500
PHILIPS PL-L36W 2900 B.A.B.C. KJ323-6 1500
E 2611 OSRAM DULUX L 36W 2900
36 0,435 SYLVANIA LYNX-L 36W 2900
GE F36BX 2900
B.A.B.C. KN36 2900
PHILIPS PL-L55W 4800
55 0,55 g‘?LR\/AAI\:IIA EYUNLQSE_E?S\YVV 2288 JInHeiHble NloMUHecUeHTHble namnsl (T5) & 16 Mm
GE F55BX 4850 CxeMaTuyHoe Llokonb MowwHoCTb, Tok, A U3rotosutens YcnosHoe o603HayeHne MoTok, NM Pa6ouee
PHILIPS PL-C13W 900 n3obpaxeHune BT nonoxeHue
0SRAM DULUX D 13W 900 PHILIPS TL4AW/33 140
G24D-1 13 0.175 SYLVANIA LYNX-D 13W 900 4 017 OSRAM L4W 120
GE F13BXT4 900 ' SYLVANIA Faw 140
GE F4 150
PHILIPS PL-C18W 1200
OSRAM DULUX D 18W 1200 PHILIPS TL6W/35 260
@ 624D-2 18 0.22 SYLVANIA LYNX-D 18W 1200 6 016 OSRAM L6W 240
GE F18BXT4 1200 ' SYLVANIA F6wW 280
w GE Fé6 260
PHILIPS PL-C26W 1800 Q
0OSRAM DULUX D 26W 1800 Q PHILIPS TL8W/35 380
624D-3 26 0.325 SYLVANIA LYNX-D 26W 1800 = 8 015 OSRAM L8W 330
GE F26BXT4 1710 ' SYLVANIA F8W 400
GE F8 380
PHILIPS PL-C13W 900
6240-1 13 0.165 OSRAM DULUX D/E 13W 900 PHILIPS TL5 HE 14W 1100
' SYLVANIA LYNX-DE 13W 900 14 017 OSRAM FH14W 1200
GE F13DBX 900 ' SYLVANIA FHE14W 1250 o)
LI S 14 0
PHILIPS PL-C18W 1200 65 GE FTaw 1350 g
624Q-2 18 0.21 OSRAM DULUX D/E 18W 1200 PHILIPS TL5 HE 28W 2600
' SYLVANIA LYNX-DE 18W 1200 28 017 OSRAM FH28W 2600
GE F18DBX 1200 ' SYLVANIA FHE28W 2700
GE F28W 2900
PHILIPS PL-C26W 1800
= q‘@ 624Q-3 % 03 OSRAM DULUX D/E 26W 1800 PHILIPS TL5 HE 35W 3300 -
5 ' SYLVANIA LYNX-DE 26W 1800 35 0175 OSRAM FH35W 3300 Y
g GE F26DBX 1710 ' SYLVANIA FHE35W 3400 fzﬂ
E F35W
§ PHILIPS PLT 32W 2400 G 3 3650 g
I OSRAM DULUX TE 32W 2400 PHILIPS TL5 HO 49W 4300 T
s exzaas 32 032 syLvania LYNX-TE 32w 2400 49 0245 osRam FQ4owW 4900 s
(0] ©
5 GE F32TBX 2200 54 0.455 PHILIPS TL5 HO b4W 4450 b
g PHILIPS PL-T 42W 3200 ' 0OSRAM FQ54W 4450 2
= =
T ) 0OSRAM DULUX TE 42W 3200 T
3 GX24Q-4 42 0.32 SYLVANIA LYNX-TE 42W 3200 80 0,53 SELLLPMS EE;O?NBOW %88 3
v GE F42TBX 3200 T
X I
P PHILIPS TL-E 22W 1250 A
o 2 04 0SRAM L22W 1350 a
2 ' SYLVANIA FC22W 1200 2
© @ GE FC8T9 1000 ©
G10Q
PHILIPS TL-E 32W 2050
OSRAM L32W 2050
32 0.45 SYLVANIA FC32W 1700
GE FC12T9 1825

542 543



UcTouHnkm ceeTa. TexHn4eckue n 3KCnJlyaTaunoHHble NapaMeTpbl UcTouHnkm cBeTa. TexHM4Yeckue n 3KCcnayaTaunOHHbIe NapaMeTpbl

Jlamnbl HaKanuBaHus JnHeHble NIOMUHecLeHTHble namnbl (T8) & 26 Mm
CxeMaTuyHoe Llokonb MoLHoCTb, Tok, N3rotoButens YcnosHoe o603HauyeHne MoTtok, "M Pabouee CxeMaTuyHoe Llokonb MoLHocCTb, Tok, A N3rotoBuTens YcnosHoe o603HauYeHue MoToK, NM Pabouee
n3obpaxeHune Bt A nonoxexue n3obpaxeHune Bt nonoxexue
OSRAM CLAS AFR 40 420 PHILIPS TL-D15W 900
40 0,18  SYLVANIA GLS CLEAR 40W230V 415 15 0.33 0OSRAM L15W 950
GE 40A1 300 ' SYLVANIA F15W 900
OSRAM CLAS AFR 60 710 GE F18 850
60 0,27  SYLVANIA GLS CLEAR 60W230V 710 PHILIPS TL-D18W 1100
GE 60A1 540 0OSRAM L18W 1300
E27
OSRAM CLAS AFR 75 940 18 0:36 E\ELVANIA ng Hgg
75 0,34  SYLVANIA GLS CLEAR 75W230V 925 w BABLC n618 1060
(m% ) GE 75A1 730 é i w
:" I A" ) PHILIP TL-D36W 297 n
OSRAM CLASAFR 100 1360 = 613 OSRAMS L36V\?6 3253 g
100 0,45  SYLVANIA GLS CLEAR 100W230V 1340 36 0,44 SYLVANIA F36W 2600
GE 100A1 1080 GE F36 2600
OSRAM SPC.A CL300 5000
300 1,3 SYLVANIA NORMAL 300W 4510 38 0,43 g?f\fATllA :; ggy\/ 2288
E40 GE 300A1/CL/E4O 4850
500 29 OSRAM SPC.A CL500 8400 g:g‘gj [;33\?8\/\/ éggg
SYLVANIA NORMAL 500W 8450 58 0,67 SYLVANIA F58W 4600
GE F58 4600
lanoreHHblie NaMnbl HAKaNNBaHMUS
CxeMaTuyHoe Llokonb MolwHocTb, Tok,  Wsrotoeutens YcnosHoe 0603HaueHne MoTok, nM  Pabouee JInHenHble NloMMHecLeHTHbIE NaMnbl Ans ceeTunbHUKos ARCTIC CD30 (Cold -30 °C)
nsobpaxetine BT A nonoxene CxeMaTuyHoe Llokonb MowHocTs, Tok, A U3rotosutens YcnoeHoe o603HauYeHne MNoTtok, NM Pabouee
n3obpaxeHue BT nonoxexHue
653 35-100 B PHILIPS ALULINE PRO 111 600-2200
OSRAM HALOSPOT 111 600-2200 MASTER TL-D XTREME
0,43 PHILIPS 3250
PHILIPS PAR 20S 950 POLAR 36W
50 _ OSRAM HALOPAR 20 FL 900 36 043 AURA ULTIMATE THERMO 36W 3000
SYLVANIA HI SPOT 80 50W 900
GE 50PAR25/230/FL 850 0,43 NARVA IGLOO LT 36W 3100
PHILIPS PAR 30S 1575 613 0,43 PHILIPS MASTER TL-D XTRA POLAR 3350 §
Ll E27 OSRAM HALOPAR 30 FL 1450 W rF Q
75 B SYLVANIA HI SPOT 9575 1450 0,67 PHILIPS '\P"SLS/IFEE;\/LVDXTREME 5150 =
GE 75PAR30/230/FL 1350
PHILIPS PAR 305 2900 N 58 0,67 PHILIPS MASTER TL-D XTRA POLAR 5200
100 - SYLVANIA HI SPOT 10005 2100 2 0,67 AURA ULTIMATE THERMO 58W 5000
GE 100PAR30/230/FL 2000 2
= 0,67 NARVA IGLOO LT 58W 4800
PHILIPS CAPCULELINE PRO 2200
>y GY6.35 100 - SYLVANIA AXIAL 12V/100W 2100
GE M28/Q100 2000
PHILIPS DIAMONDLINE PRO 950
OSRAM 14671712V 900
f(ﬂ GU5.3 50 - SYLVANIA 41871WFL 900
GE SUPERIA50 EXN 12V/50W 850
EXT/CG CODE 20872
OSRAM CONC PAR38 FL 120 2600
m:(ﬂ) E27 120 - SYLVANIA PAR38 2550
GE 120PAR38/FL 2300

CnpaBoYHO-TEXHUYECKas UHbopMaLms
CnpaBoyHO-TeXHUYecKas nHbopmaums
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UcTouHnkm ceeTa. TexHn4eckue n AKCM1lyaTaunMoHHbIE€ NapaMeTpbl UcTouHnkm cBeTa. TexHM4Yeckue n JKCnJlyaTaunoHHbIe NapaMeTpbl

PTyTHble namMnbl BbICOKOro AaBeHNs MeTannoranoreHHble namnbl
CxeMaTuyHoe Llokonb MoLHoCTb, Tok, A N3rotoButens YcnosHoe 0603HaveHue MoToK, NM Pabouee CxeMaTuyHoe Llokonb MouwHocTb,  Tok, N3rotoBuTens YcnoeHoe o603HauYeHne MoToK, MM Pa6ouee
n3obpaxeHune Bt nosioXeHue n3obpaxeHune BT A nonoxeHune
PHILIPS HPL-N 80W 4000 PHILIPS MHN-PRO TD 70W 5700
OSRAM HQL 80 3400 RX7S 70 ] OSRAM HQI-TS 70 5000
80 08 SYLVANIA HSL-BW 80W 3800 HIE——— SYLVANIA HSI-TD 70W 5400
GE HB8ONDX 4000 GE ARC70 5500
T
BABLC. [0PN80 3400 ONIBKO ANA P45
E27 3aKPbITBIX PHILIPS MHN-PRO TD 150W 12900
PHILIPS HPL-N 125W 6800 CBETN/IbHMKOB RX7S-24 150 18 OSRAM HQI-TS 150 11000
OSRAM HQL 125 5700 ' SYLVANIA HSI-TD 150W 11000
125 1,15 SYLVANIA HSL-BW 125W 6300 GE ARC150 12000
GE H125NDX 6500
w OSRAM HQI-T 250 20000
uw BABC. AP 25 6000 é 250 3 SYLVANIA HSI-T 250 20000 JIOB0E
PHILIPS HPL N 250 HG 12700
OSRAM HQL 250 13000 = - 1) PHILIPS HPI-T PLUS 400 35000 P20
250 21 SYLVANIA HSL-BW250W 13000 E40 OSRAM HQI-BT 400 35000 JI10BOE
GE H2505T/25MIH 13000 Tonbko ons 400 3,4 SYLVANIA HSI-THX 400W 36000 P20
BABC 0PN 250 13200 3aKpbITbIX GE ARC400/T 35000 P20
E40 S CBETU/ILHMKOB B.AB.C. 0PV 400-6 33000 P20
SELLKAS H(P]:: TO%OO HG 35888 1000 9.1 OSRAM HQI-T 1000/N 110000 P30
400 3,25 SYLVANIA HSL-BW400OW 22000 PHILIPS CDO-ET 70W 5600
GE H250ST/40MIH 13000 70 1 0SRAM HQI-E70 5200
B.AB.C. 0P 400 23700 SYLVANIA HSI-MP 70 CO 5200
E27 GE CMH70/E 6000 w
[¥a)
150 18 OSRAM HQI-E150 11400 %
l ' SYLVANIA HSI-MP150 12500
\
250 3 OSRAM HQI-E 250 17000
SYLVANIA HSI-SX 250W 20000
MeTannorasnoreHHble fiamnbl E40 34 SYLVANIA HSI-HX 400W 35200 H15
400 3,4 PHILIPS HPI PLUS 400 BU 32500 H15
CxeMaTuyHoe Lokonb MouwHocTtb,  Tok, N3roTtoBuTtens YcnoBHoe 0603HaveHune MNoTok, M Pa6ouee 34 GE KRC400/D/VBU 32000 H15
n3obpaxenve Br A nonoxeHue 35 OSRAM HQI-E 400 31000 TIOBOE
PHILIPS CDM-T 35W 3300 1000 9,6 OSRAM HQI-TS 1000/D/S 90000 P15
35 0,5 OSRAM HCI-T 35 3400 E» G 5
SYLVANIA CMI-T 35W 3400 Tonbko ons Kabenb PHILIPS MHN-SBPRO 2000W 200000 P15
33KPbITHIX 2000 11,3 OSRAM HQI-TS 2000/D/S 200000 P15
PHILIPS COM-T 70W 6600 CBETUNLHNKOE SYLVANIA HSI-TD 2000W/D 200000 P20
70 1 0SRAM HCI-T 70 6700
Tonbko ons G12 SYLVANIA CMI-T 70W 6000
33KPbITbIX GE ARC70TT 5500
CBETMIbHNIKOB PHILIPS COM-T 150W 14000
150 18 OSRAM HCI-T 150 14500
' SYLVANIA CMI-T 150W 13000
GE ARC150/T 12000
1 ——r— PHILIPS CDM-TC 70W 6400
TonbKo Ans 685 70 0,98 OSRAM HCI-TC70 6900
3aKPbITbIX SYLVANIA CMI-TC 70W 6200 w
[ CBETUIIbHUKOB GE CMH70 6000 3 x
3 = 5
3 - 2
2 . 053 PHILIPS ;45Av3TER COLOR CDM-R111 3300 a
© , ©
z OSRAM HCI-R111 35 3100 H
= GX8.5 =
c PHILIPS MASTER COLOR CDM-R111 6400 C
o 70 088 Hsram 7ow 6900 o
ES HCI-R111 70 T
I I
= 0,2 0SRAM HCI-TF 20 WBL PB 1700 )
T 20 i
2 .D 0,2 GE CMH20/T/UVC GU6.5 1615 Q
ﬁ. GU6.5
3 04  OSRAM HCI-TF 35 WBL PB 3400 3
© 35 ©
2 0,4 GE CMH35/T/UVC/GU6.5 3400 2
(&) o
0.215 PHILIPS MASTER COLOR CDM-R mini 1080
GX10 20 0.21 GE 20W -
' CMH20
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UcTouHnkm ceeTa. TexHn4eckue n 3KCnJlyaTaunoHHble NapaMeTpbl

HaTpueBble namnbl BbICOKOro faBneHuUs

OcobeHHOCTH paboTbl ra3opa3psanHbIX MICTOYHMKOB CBETA

Oco6eHHOCTH paﬁOTbI rasopaspsigHblX NICTOYHUKOB CBeTa
B CXeMax nogknw4yeHus

[Ons nogkntoveHns MPUC Kk cTaHOapTHOM ceTn NnepeMeHHoro

ToKa* Tpebyetcs nyckoperynupytowmii annapar (MPA)

nocturaTtb 50% OT MOLHOCTM aMnbl (Yem 6osibLue

MOLWWHOCTb J1laMnNbl, TEM MeHblUe 4014 FIOTepb). 3ﬂeKTpOHHbIe

CnpaBo4HO-TeXHMYecKas MHbopMaLms

CxeMaTuyHoe Llokonb MowwHocTb, Tok, W3rotosutens YcnoeHoe o603HauYeHne Motok, nM  Paboyee .
n3oBpaxeHue BT A nonoXeHue 1 3aXuratolee ycrtpoictso (3Y). Mponssogutenu MPA cyuiecTBEHHO NPEBOCXOAAT 3/IEKTPOMArHUTHbIE MO
OaHHOro 060py[0BaHMSA BbIMYCKAOT 3/IeKTPOMArHUTHbIE 3 dEeKTUBHOCTN, 0COBEHHO A1 ManoMoLLHbIX J1J1.
RX7S 70 ! OSRAM NAVETS 70 SUPER 4Y 6800 1 anekTpoHHble MPA 1 3Y. Mpu 3ToM anekTpoHHble MPA
pe——h P Mp p
Tonbko ans w0 BKJ1IOYAIOT B ce65 QYHKLMIO 3aXKMraloWwnx yCTPONCTB. [pn aHanu3e 3Hepro3aTpaT Ha OCBeLLeHMe cneayeT
3aKPbITbIX RX7S-24 150 18 OSRAM NAV-TS 150 SUPER 4Y 15000 o NMOMHUTb, YTO 3HEPro3IPPEKTUBHOCTL PaboThl Namn
CBETMTIBHIIOB [MPA Ha3blBaloT TakxKe 6annactamu, YTo XOPOLIO BbipaxaeT onpenenseTcs OTHOLWEHWEM CBETOBOMO NOTOKA flamnbl
PHILIPS SON-T PRO 250W 28000 posib, KOTOPY MIpatoT 3T YCTPOMCTBA B NpoLecce N MOWHOCTW, NoTpebnsaeMon KoMnaekToM «namna-T1PA».
OSRAM NAV-T 250 27000 reHepaunu ceeta. CTabunumsmpys paboune napameTpbl
250 3 gE'—VANlA ELTES_E/ZTS/%NMIH ggggg flamnbl, OHW, NOTPEBAS 3NEKTPUYECKYH MOLLHOCTb, BHOCHAT B eBponencKo NpakTvKe NpUHATA 3HepreTnyecKas
BAB.C. LIHAT 250 24000 3HepreTMYeCcKMe notepu B paboTy KoMmnnekTa «namna—PA». knaccudukaums EEI roe obujee notpebneHve MowHoOCTY
PHILIPS SON-T PRO 400W 48000 Hanbonblive noTepn NPOUCXOAAT B 31€KTPOMArHUTHbIX KomnnekTa «namna—-lPA» pasgeneHo no ypoBHIO
mﬁ. E40 0SRAM NAV-T 400 48000 [MPA — gpoccensax, oas MasloOMOLLHbIX 1aMM OHW MOTyT noTepb Ha 7 KnaccoB Ans Kaxgoro Tmna JIJ1.
- 400 4,4 SYLVANIA SHP-T 400 W 48000
GE LU400/T/40 MIH 50000
PHILIPS MASTER SON-T PIA PLUS 600 87500 '
600 5.8 OSRAM PLANTASTAR 600 90000 MoTpebneHne komnnekta «J1J1-MPA» no TpeboBaHus k nHaekcy EEI
EELVANIA ESZ_OTOS/SS[/);{\;AO Mik Zgggg katanory Vossloh-Schwabe (apdpekTuBHOCTL Bannacra)
Al 3NeKTPOHHbIV Perynmpyemsbli 19 91,4%
PHILIPS SON PRO 70W-E 5600
0OSRAM NAV-E 70/E 5600 A2 JNEeKTPOHHbIN 36 88,9%
@ 098 SYVANIA  SHP-S 7O 6000 b o 5 a2
BAB.C. JHAMT 70 5600 W 83.4%
PHILIPS SON PRO 150W-E 14500 2 B1 JNeKTPOMarHUTHbLIN Manble noTepu 41 MnaHwpyeTcs 3anpeT Ha
150 . OSRAM NAV-E 150 14000 g ncnonb3oBaHue B cTpaHax EC ¢ 2017 .
' SYLVANIA SHP-S 150W 15500 79 5%
GE LU 150 15000 ﬂJ'I‘aHUV\pyeTCFI 3anpet Ha
\ ~
i l PHILIPS SON PRO 250W 27000 B2 NeKTPOMArHNUTHbIN Manble NoTepu 43 MCMONb30BAHME B CTPAHAX
250 3 OSRAM NAV-E 250 25000 B cTpaHax EC c 2017 r.
E40 SYLVANIA SHP 250W 26000
GE LU250/T/40 MIH 27500 c 31EKTPOMArHUTHBI OBbINHBIIA 45 fazl'[;%e;.ll,—eHbl K npoaa)ce B ctpaHax EC
PHILIPS SON PRO 400W 48000 '
OSRAM NAV-E 400 47000 3NeKTPOMAarHUTHbIN 3anpeLlleHbl K npoaa)e B ctpaHax EC
400 445 SyLvania SHP 400W 47000 D B4l BOJIEE 45 20021
GE LU400/T/40 MIH 50000
400 4,6 PE®JTAKC [OHA3 400-1 46000
MPA ¢ BbICOKMMMW NOTEPSIMU NOCTEMNEHHO BbITECHSOTCS B Tabnuue npuBeneHbl pernaMeHTMpoBaHHble 3Ha4YeH s
¢ pbiHKa EC BBELlEHMEM COOTBETCTBYIOLLMX 3KONOTMYECKMX MOLLHOCTH, NOTPebnseMon pacnpoCcTpaHeHHbIMY BapraHTaMm
onpekTtus. Tak, bannactsl knaccos C v D yxe KoMnneKkToB «namna—lPA» ona 3NeKTpOMarHUTHbIX
Tonbko Ans GX12-1 100 (A PHILIPS SDW-TG 100W 4900 3anpetleHsl K npogae B ctpaHax EC, k 2017 rogy 1 3/1IEKTPOHHbIX 6aN1acToOB PasfiyHbIX K1accoB
33KPbITbIX . .
CBETUABHUKOB nnaHupyeTcsa BBeAeHMe OaNIbHENLLINX OTPaHUYEHN

P15

548

Pabouee nonoxeHune namn

e 2 22

P 20

[ DOonyctumoe

P 45 H15

I Henonyctumoe

Ha HU3Ko3bdbeKTMBHbIE BannacTsl (A3, B1, B2).

Tun namnbl MouwHocTb MowHocTb, noTpebnsaeMas komnaekToM «namna-rNPA»

namnel, Bt NS pasnuyHbIX Knaccos 6annacTos, BT

50 My HF (Bblcokas wactota) A1** A2 A3 B1 B2 C D
T8 18 16 10,5 19 21 24 26 28 > 28
T8 58 50 29,5 55 59 64 67 70 > 70
TC-L 18 16 10,5 19 21 24 26 28 > 28
TC-L 36 32 19 36 38 41 43 45 > 45
TC-D 18 16,5 10,5 19 21 24 26 28 >28
TC-D 26 24 14,5 27 29 32 34 36 > 36

* [lonyCTUMbIE OTKNOHEHWS HANPSXKEHNS Y OCBETUTENbHBIX NPMBOPOB A0MKHLI COOTBETCTBOBATL TpebosaHuam MOCT 13109-87 «3IneKkTpuyeckas aHeprus.
TpeboBaHMSA K KauecTBYy 3NEKTPUYECKON IHEPTUN B INEKTPUYECKUX CETAX 0BLLEro Ha3HaYeHUs».
**MprBefeHbl 3HAYEHWS MOLWHOCTV NPU AMMMUPOBAHUK NOTOKa Namnbl 4o 25% oT HoMWHana.
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OcobeHHOCTU paboThl ra3opa3psanHbIX MICTOYHMKOB CBETa

Kpome Bbicokoro KM ncnonb3oBaHne cBeTUNbHWKA

¢ JI/1 B komnnekTe ¢ 3MNPA obecneunBaeT: HagexKHoe
3aXKUraHne 1 yBeIMYEHHbIN CPOK CyXXbbl namn;
BbICOKMI KO3bOULUMEHT MOLWHOCTK, 6n3kui k 1,0;
NMoBbILIEHWEe CBETOBOM 0TAaYM CBETUNbHWKA, OTCYTCTBMUE
nyfibCalnii CBETOBOrO MOTOKA U aKyCTUYECKUX LUYMOB Npw
paboTe; MOHWIKEHHOE TENOBbLILEeNeHNE; YMEeHbLIeHWe
3KCMyaTalUMOHHbIX PACX0A0B, CBA3AHHbIX C 3aMeHOoM

namn; cyuleCtBeHHoOe yMeHblleHWe MacChbl CBETUNTbHNKA.

Mynbcaumu CBETOBOr0 MOTOKA CBETUIIbHWKOB BO3HUKAIOT
npv nutadmm MC nepeMeHHbIM TOKOM NMPOMbILWIEHHON
yacToTbl. B 3Ton cutyaumun ceetoson notok VIC nynscupyet

c yactotom 100 Iy, 4yTo Npu gocTaTtouHow rnybuHe nyabcaumm
(M3mepsieTca koadduLMeHTOM Nynbcaunii — K %) MoxeT
CYLLECTBEHHO YXY[LIMTbH KAYeCTBO CBETOBOM Cpefdbl.
KoaddunumeHT nynbcaumin CBETOBOIO NOTOKA OCBETUTENBHOM
ycTaHoBKkW HopMmupyeTcst CanlunH v CHul npun nutanum

CBETU/IbHMKOB NepeMeHHbIM TOKOM YacToTorn Ao 300 M.

MpumMeHeHne 3MPA oTKpbIBaET BO3MOXHOCTU MCMOMb30BaTb

ONA MNTaHUA CBETUNIbHMKOB CETW NMOCTOAHHOIO TOKA. 310

CTaHOBUTCS aKTyaslbHbIM, HAaNpPUMeEp, NPY NPOEKTUPOBaHMUM
0Y Ha 0bbeKTax ¢ aBapUMHbLIMK CETAMM NMOCTOSTHHOMO TOKa
1 B APYruxX ciaydasax. Jns rapaHTMpoBaHHOro nprobpeteHns
CBETUJILHMKOB C 3TOM GyHKLUMEN Npu 3aKkase HeobxoammMo
yKa3aTb TpeboBaHune — «obecneynTb BO3MOMKHOCTb

aBale;IHOI'O NUTaHUSA OT CeTel NOCTOSTHHOIO TOKa».

CnegyeT 0TMETUTb, YTO MPU NCMNOSIb30BaAHUMN
HecTabunmanpoBaHHbix IMPA knacca A3 MOXeT BO3HUKATb
cuTyauums, koraa BY pabounit Tok namnbl npoMoAdyanpoBaH
NPOMBbILWAEHHON YacToTon. B 3ToM ciyyae KoabdbuumeHt
nynbCcaumii CBETOBOro NOTOKa flaMn, paboTatoLwmx

B KoMnnekTe ¢ Takum IMPA, MoXeT JoCTUraTb 3HAYEHN,

XapaKTepHbIX ANna Aamn C 3aIeKTPOMarHMTHbIMK ApoccenamMun.

Hwke B Tabnuue npvBeneHbl MUHUMasbHbIE YPOBHM
OCBeLLEHHOCTN paboymnx NoBEpPXHOCTEM M AOMNYCTUMOro
Ko3bbuUUMEHTa NyNbCaLumM CBETOBOrO NOTOKA B HEKOTOPLIX

XapPaKTEePHbIX MOMELLEHNAX NMPpWN 06LLEM OCBELLEHMUN.

KpaCHbIM LBETOM BblAeneHbl 3Ha4eHNdA, peKOMeHayeMble

MexayHapoOHOM KOMUCCKEN MO OCBELLEHWIO.

MNomeweHune OcBeLWeHHOCTb, K K., %
KabuHeTsl, oduchl, NpefcTaBUTENLCTBA 300 500 <15
[poeKTHble 3abl, YepTexHble 61opo 500 750 <10
KoHbepeHLU-3anbl 1 NeperoBopHble KOMHaThI 200 500 <20
KabuHeTsl ¢ BUaeoTepMmnHanamm 3BM 400 500 <5
Toprosble nnolaan 200-500 300-500 <10
[leMOHCTpauUnoHHbIE BUTPUHDI 300 500-1000 -
KnaccHble KOMHaTbI LWKOS 300 300 <10
JleKLMOHHble ayanTopum 400 500 <10
@ore KOHLEPTHbIX 1 KMHO33/10B 150 300 -
3anbl pecTopaHos, Kade caMoobCcnyKnBaHUs 200 200 <20

Mpeanpusatue

XapaKTepucTuKa 3putenbHon paboTbl, pa3psa
(no CHuM 23-05-95)

OcBeLEHHOCTb, NIK
(npu cucTeme KOMGUMHMPOBAHHOIO

ocBeLyeHus)
HawvBbicle ToyHocTy, | 5000 2000 <10
OyeHb BbICOKOM TOYHOCTW, |I 4000 1000-2000 <10
Bbicokoi TouHocTw, IlI 2000 750-1500 <15
CpenHei ToyHocTh, IV 750 300-750 <20

OcobeHHOCTH paboTbl ra3opa3psanHbIX MICTOYHMKOB CBETA

OcHoBHble XapaKTePUCTUKU CBETUJIbHUKOB U YCJ10BUA UX

3aKcnayaTauun

CBeTUNbHMKAaMM Ha3bIBAOT OCBETUTENbHbIE MPUBopPbI,
nepepacnpenensiowmne CBETOBbIE MOTOKW UCTOYHNKOB
CBETa BHYTPU BonblNX TeSlecHbIX yrnos. CBeToBOM
MOTOK, BbIXOASALIMI U3 CBETU/bHMKA M nonagatowmia
Ha KOHKPETHYI0 0CBeLL,aeMyto MOBEPXHOCTb, ABASETCS

NofIe3HbIM NOTOKOM, OCTasIbHOM MPaKTNYeCKN TepAeTCA.

CeeToBYt0 3 PEeKTMBHOCTL paboThl CBETUbHMUKA
MOXHO xapakTepun3oBaTtb Kl cBeTUAbHMKA.

KM cBeTUNbHMKA OTHOCUTCS TOMIbKO K CBETOBbIM
XapaKTePUCTUKAM U ONPEeLEeNIeTCs Kak OTHOLLIEHMeE
CBETOBOr0 MOTOKA, BbIXOASLLErO U3 CBETUIbHUKA,

Kk ceetoBomy notoky NC: KNA _=®_/®

[ns oueHkn aHepretnyeckoro KM cBeTunbHMKa
cneayeT O0MNONHUTENBHO yYecTb 3bGEKTUBHOCTL

paboTbl KoMnneKkTa «namna—1PA».

B 3TOM c/lyyae CBETOBAs 0TAa4a CBETUbHUKA
(n.,. "M/BT) onpepensetca no cnefytoLien
dopmyne: nce= @, « KNA /(P +P), rae
(P_+P,) - mouHocTb namn n 6annacta, BT.

[aHHas BeNMYMHA NEXNUT B OCHOBE OLLEHOK
aHeproaddekTnHocTM QY 1 yxKe pernameHTUpyeTcs

B €BPOMENCKUX 1 aMEPUKAHCKUX HOpPMaTMBax, Hanpumenp,
SIA-Standard 380/4: «3neKkTpuyeckas aHeprus B 34aHNAxX»,
noKkymeHTax [enaptameHTa aHepreTuku B CLLUA v aop.

Takune HOpMaTUBHbIE BEIMUMHbI pa3pabaTbiBaoTcs 4ns
rpynn CBETUIbHUKOB, XapaKTePU3YIOLLMXCS CXOKMUM
TUNOM pacnpefeneHns CBETOBOro NoToKa B MPOCTPaHCTBeE.
Mpexae BCero aTo CBeTUNbHUKM NPsAMOoro ceeTa (puc. a)
(He MeHee 80% noTOKa HanNpaB/IeHO B CTOPOHY BbIXO4HOIO

OKHa), oTpaxkeHHoro ceeTa (puc. 6) (He meree 80% notoka

HanpasJieHO B oﬁpaTHyro CTOpOHy), CBETUJIBHUKW CMeLLIaHHOIo

Tna (pwuc. B) (NpsMoro/oTpaXeHHOro ceeTa — CBETOBOM

NOTOK genntca I'Ipl/16ﬂl/I3I/ITeJ'IbHO I'IOpOBHy) n aop.

Hanpwumep, cornacHo SIA-Standard 380/4, ons
CBETUNIbHWUKOB OTPAXKEHHOro cBeTa ¢ Tpy6yatsiMm J1J1

HWXHWIA npegen N — 55 1m/BT; npamoro — 60 sim/BT;

cMelwaHHoro — 70 nM/BT. B 6amkaniuem byayuiem atu
TpeboBaHUs NnaHupyeTcs yxxectoumnTs fo 70; 75;

80 nM/BT cooTBeTCTBEHHO. TakMe Warv 3aMeTHO NOBbICAT
TpeboBaHMS KO BCEM 3/1IEMEHTAM KOHCTPYKL MK

COBPEMEHHbIX CBETUTbHUKOB, NICTOYHWKAM CBeTa U MPA.

XapakTep pacnpefeneHuns CBeTOBOro NoTOKa CBETUIIbHMKA

B NMPOCTPAHCTBE OMMUCHIBAETCSA C MOMOLLbIO KPUBLIX CUJ1 CBETa
(KCC). KCC - rpaduueckoe n306parkeHne 3aBUCUMOCTH CUJbI
CBeTa OT HanpaBneHus pacnpocTpaHeHus. ns ynobcTea

B KaTanorax npueoaaT ycnosHble KCC, paccunTaHHble

019 UCTOYHMKA cBeTa co cBeToBbIM noTtokoM 1000 nm.

Takum 06pa3om, peanbHas cuna cBeTa A5 CBETUbHUKA

¢ UC ¢ apyrum notokoM (@ ) onpedensietcs yMHOXKEHNEM

nc

3HaveHnn ycnosHon KCC Ha otHowerre ®, /1000.

ARS/R 418

Knp 66% | 10°
90°
750
60°

200
45°

300

30°

06bI4YHO OJ1 MCUYEPMbIBAIOLLEN XapaKTepUCTUKM
cBeTOopacnpeneneHns gocratoyHo 3HaTe KCC B AByx
NA0CKOCTAX: NPOAOSBHOM 1 NnonepeyHon. Obe

NJIOCKOCTW NPOXOAAT Yepes LIeHTP UCTOYHMKA CBETa

B CBETUSIbHUKE NEepneHaANKYNSPHO BbIXOLHOMY OKHY:
npoaosibHasi BAOb OCK flaMnbl, NonepeyHas — nonepekx
(nepneHOnKynapHO NpoaosibHoM). Mpu KPYrnocMMeTpUYHOM
ceeTopacnpeneneHnn KCC Bo BCex NIOCKOCTSAX OOMHAKOBSI.
B HaweM kaTanore npogonsHble KCC BblgeneHsbl cepomt
3a/IMBKOWM, NONEPEYHbIe — MOKa3aHbl YePHOW IMHNEN
KOHTYypa. [MaBHasa onTuyeckas oCb CBETUSIbHMKA NPOXOAUT

no nepecevyeHmnto NnpoaosibHom 1 nonepeyrHon KCC, 3HayeHms

cun ceeTa aByx KCC Bcerga coBnagatoT B 3TOM HamnpasieHun.

K CBETOTEXHUUYECKMM XapaKTepuCTMKaM OTHOCATCA elle
[BE Be/IMUYMHBI: APKOCTb BUAMMbIX YacTel 1 3aLlMUTHbINA
Yrof CBeTWbHMKA. [laHHble XapaKTEPUCTUKM NO3BONSAIOT
OLEHUTL CTeneHb Heyno6CTBa, CO3aBaEMYIO B MOMELLEHNN
TEM UM UHBIM CBETUSIbHUKOM, ONPEAEeNTL NoKa3aTe b
OMCKOM®bOPTA, BbI3BaHHbIN SPKUM 06HEKTOM B NOJE 3pEHUS
HabnoaaTens. 3alWmMTHbIM YoM CBETUbHIUKA Ha3blBaeTCs
yrof, B Npeaesnax KoToporo rnas 3alluiieH oT npsiMoro
cBeTa flaMn. Mbl BEpHEMCS K 3TUM XapaKTepucTUKam npu

aHanm3e KpPUTEPUEB PALMOHANLHOMO BbIBOPA CBETUBHUKOB.
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OcobeHHOCTU CBEeTOAUOAHBIX CBETUJIbHUKOB

MpeumMyLecTBa U nepcneKkTUBbLI NPUMEHEHUS CBETOAUOA0B

B UCKYCCTBEHHOM OoCBeLlleHnn

CeeToavoabl, nnv ceeTomsnydatowme anogsl (CUI)

aHrn. LightEmittingDiode, (LED) 3aHsn1 npoYHoe MecTo
cpenm UCTOYHMKOB CBETA MAacCOBOMO MPUMEHEHMUS.
Bnaronaps HenpepbIBHOMY NPOLECCY COBEPLLEHCTBOBAHMS
NoJlyNnpoBOAHNKOBbLIX TEXHOMOMMA MapaMeTpsbl
BbinyckaeMbix CV[ nocTosHHO yny4watotcs, a obnactu

npuUMeHeHNA CTPEMUTENTbHO PACLLUMNPAKOTCA.

CWI MOXHO OTHECTM K 3KOJTIOTMYECKM YNCThIM
MNCTOYHMKAM CBETa, NpW 3TOM OHW 061a4atoT 1 ApYruMm

npenMyLLecTBaMm no CPaBHEHNIO C TPAONUMOHHBIMWL

* JKOHOMUWYHO MCMOMbL3YIOT aHepruto. Ha cerogHs
nabopaTopHble 06pa3ubl OCTUIIM 3HAYEHNS
aHeproaddekTmBHoCTM 250 NM/BT, Ha NpakTuKe
B BAvKaMLwme rofbl Mo 3TOMy NapaMeTpy OHK

06roHAT BCE cyuiecTeyrouine NCTOHYHNKN CBETa,

» [pn oNTUMaNbHOM CXEMOTEXHUKE UCTOYHNKOB
MUTAHUSA U MPUMEHEHUUN KAYeCTBEHHbIX
KOMMOHEHTOB, CPELHMIA CPOK CYXbbl CBETOANOOHbIX

cBeTUbHMKOB focTuraeT 50 ThiCsAY YacoB;

» B0O3MOXHOCTb MOJyYaTb pPasnyHble CNeKTpasbHble
XapaKTepuUCTVKK Be3 NpUMeHeHNs cBeTodUNLTPOB,
OTCYTCTBUE YNbTPadUONETOBOro U MHPPAKPACHOro

N3y4eHnsa B cnekTpax ocBeTutenbHbix CUL;

» BO3MOXHOCTb 3KCMAyaTauMmn Npu HU3KUX TeMNepaTypax;

* Manble rabapuTbl. Bbicokast NpOYHOCTb M YCTOMYMBOCTb

K BMOpaLMAM 1 APYrMM Harpy3Kawm;

+ OtcyTcTBMe PTYTY (B OTAIMYME OT Pa3psaHbIX
1aMn), YTO UCKKOYAET OTPaBEeHME PTYTbIO

npu nepepaboTke W 3KCMAyaTaLMN.

B otuete McKinsey's 2012 Global Lighting Market y»e

B TeyeHune BAMKanLWmMX 5 neT NporHo3mpyeTcs BbIXo4
CBETOAMOLHbIX TEXHONOTMI Ha NIMAMPYIoLLEee MeCTO Ha
MWPOBOM PbIHKE OCBETUTENIbHOM TexHMKM, a K 2020 roay

y>e 2/3 pblHKa byOyT NPUHAANEXaTb CBETOAMOLAM.

TeHAEeHUMW Pa3BUTUS MUPOBOIO PbiHKA 3HEPTro3hdEKTUBHbIX

cBeToTexHuyecknx npnbopos (McKinsey's 2012 Global Lighting Market)
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KoHcTpykuus CUL

CBeToamo COCTONT U3 HECKOJTbKMX C/TIOEB Pa3NUHbIX
NoJlyNpPOBOAHMKOBbIX MAaTEPUA0B, BbIPaLLEHHbIX Ha 0BLel
NOANOXKE METOAAMU COBPEMEHHOM MUKPOIIEKTPOHUKMN.
TexHONOrMYeCKNin NPoLLEcC COCTOUT U3 MHOTOUYUCIEHHbIX
3TanoB, Cpefmn KOTOPbIX MOMKHO BblIAeNWNTb MOArOTOBKY
MOJUIOMKKM, BbIPALLMBAHME MOJYNPOBOAHNKOBbLIX C/IOEB
(anuTakcus), nobasneHne npumecei (nermposaHue),
HaHEeCeHWe N30MALMOHHbIX ClloeB (OKCMapoBaHue)

1 31eKTpoaos (MeTannmsaumns). B KoHLe TeXHONOrMyecKoro
UMK/Ia CBETOAMOMbI TECTUPYIOTCS, NMOANOXKKA

pa3pesaeTcs Ha OTAENbHbIE KPUCTaIbl, KOTOPbIE

3aTeM KoprycupytoTcst. OCBETUTE IbHbIE CBETOAMOAbI

BbINYCKAKOTCA B KOPNYCHOM MCNOJIHEHWNWN, B BUOE

MYNbTUKPUCTaNbHbIX CBOPOoK (MaTpuL) nnamn B 6ecKopnycHoM

ncnonHeHum (Tak HassiBaeMble Chip On Board, COB).

OcBeTuTenbHbIi CBETOANOA,

CunukoHosas

nuH3a
N

Kpuvcrann
cBeToaMoaa

Kepamuueckas
rnoanoxka e
S

Cno ntomuHodopa

MeTannuueckuii /

COEAUHUTENbHBIN Croi

<——— Tennootsog

Katog

MpuHumn paboTsl

<€——— OneKTpU4eckuii Tok

Al

MpuHUMNBI paboTbl U MaTepuansl

CeeToamon — NonynpoBOAHMKOBbIN NPMBOP C 3N1EKTPOHHO-
[bIPOYHbIM NEPExXoAoM, CO3AALLIMIA ONTUYEeCKoe
N3NyYeHne Npu NPOXOXKAEHUN Yepes Hero aNeKTPUYECKOro
ToKa. [1py NpUNoXXeHUn K Auody npsMoro HamnpsXKeHus
3N1EKTPOHbI 13 N-06/1aCTN MHXKEKTUPYIOTCS B p-061acTb,
rAae NPONCXoauT UX pekoMBuHaums ¢ asipkamu. Mpun aTom
BbIAENSETCS 3HEeprus B BUAE U3/yYeHNs KBaHTa CBeTa
onpeneneHHon ananHel BonHbl, OQHAKO He BCE HOCKUTENN
3apsiaa PeKOMOUHUPYIOT, U He BCe CreHepepuBaHHble
bOTOHbI NOKMAAT Npefensl KpucTanna. bonblias 4acTb
3HEPrMM 3IEKTPUYECKOro TOKa paccenBaeTcs B BUe Tensa.
OTHOLWeHWe Yyncna ncnylieHHbix GOTOHOB K obLieMy yncny
MHXXEKTMPOBAHHbIX HOCUTeNen 3apsaa onpeaenseT obulyto

3 deKTMBHOCTb CBETOAMOAA KaK UCTOYHMKA CBeTa.

CI'IeKTpaJ'IbeIE XaPaKTEPUCTUKN N3NYyHaeMOro CBeTa
3aBUCAT OT XMMWNYECKOro CoCTaBa MCMNOJIb30BaHHbIX

B HEM NMONTYNPOBOAHUKOBbLIX MaTepnasioB N TEXHO10rK
npomn3soacTBa. ,D,J'Iﬂ nonyyeHmna nsnyyvyeHnsa
Pa3Nn4YHbIX LBETOB MCNONb3YOT Pa3Hble TUMbI

NoslynpoBOAHVKOB W NErMPYIOWMNX NPUMECEN.

Ocob6eHHOCTH paboTbl cBETOANOAOB

B COCTaBe OCBETUTEeNIbHbIX I'IpVIﬁOpOB

MpoV3BOACTBO KAYECTBEHHbIX CBETOAMOLHBIX CBETUIIbHUKOB
TpebyeT yyeTa MHOXKECTBa GaKTOPOB A/ LOCTUKEHUS
onTMManbHoro 6anaHca Mexay TpeboBaHUAMM

K 3 deKTUBHOCTK, rabapuTam v LeHe roToBoro NPoayKTa.

Mpexxae Bcero, paccmoTpum CU[ Kak 3NeKTPOHHbIN Nprbop.
[ns obecneyeHns ero HaaexHom paboTbl HE0O6Xx04MMO

CcTabunm3npoBaTh TOK Yepe3 CBeTOAMOOHYIO LienoyKy. 3To

ycsoBuMe He BCeraa JIErKo BbIMOJTHUTD, 0CO6EHHO B npl/l6opax,

cogepxawmx MHOIro MaJiIoMOLWHbBIX CBETOAMOO0B.

CooTBeTcTBEHHO, N5 BKNtoYeHusa CUL ob6azatenbHo

Tpe6yeTcs'-| WUCTOYHUK NNTAaHUA NOCTOAHHOIO TOKa,

OcobeHHOCTU CBEeTOOAUOAHBLIX CBETUJIbHUKOB

npeobpasyoLnin CeTeBoe HamnpsaXeHne B HanpsxKeHue,
npurofHoe ons 6€30NacHOro NMTaHWs CBETOAMOAHOM
uenoykn. bonbWMHCTBO NPOM3BOAMTENEN CBETOANOAHbBIX
MCTOYHWMKOB NUTAHWUS, TaK Ha3blBaeMbIX A palNBEpPOB,
npennaralT NCTOYHUKM NOCTOSTHHOMO TOKA AJ1 MOLLHbIX
ceeToanonos (Ha Tokm ot 350 MA 0o eanHuL amnep). Takue
npareepa NoaxoaaT AN TOYEUYHbIX MCTOYHUKOB CBETA Ha

6a3e MOLHbIX CBETOAMOLO0B MM CBETOAMOLHBIX MATPUL,

B nocneaHee BpeMs NOBbILLAETCH MHTEPEC UMEHHO
K ManoMolHbIM ceeTogmoaam (c Tokom ot 60 go 100 MA)
KaK K 60Ji1ee 3KOHOMUYHOW anbTepHATUBE MOLLHbIM

KpWUCTansiaM — OHU He Tpe6y+0T MaCCVBHbLIX pagnaTtopoB

N CTOAT Ha NOPALAOK AelleBsie CBOUX MOLLHbIX CO6paTbeB. ,D,J'IFI

noBbIWeHNs 3GOEKTUBHOCTH CBETUBHUKA HA MANOMOLLHbIX
cBeToAMOAAaX NOCAeAHME OOMKHbI OblTb COEANHEHbI
nocnenosaTesnbHo (4To o6ecneynBaeT 04MHAKOBbIN TOK
yepes CBETOAMOAbl U, COOTBETCTBEHHO, 60/1ee paBHOMEPHbIN
CBETOBOW MOTOK), 0IHAKO NP 3TOM HaMnpsiKeHWe Ha
OSTMHHOWM LENOYKE MOXKET JOCTUIaThb BbICOKMX 3HAYEHMNA.
3auacTyto 3710 TpebyeT 0T NPOM3BOAUTENS CBETUNIbHUKA

Da3p860TKVI cneunanbHOro NCTOYHMKa NNUTaHNA.

CnenylouwmM KpUTUYECKMM KOMMNOHEHTOM CBETOAMOLHOIO
CBETUMIbHUKA ABASETCS ero Kopnyc, KOTOpbIN
[osixKeH obecrneynBaTth TpeGyeMblil TENIOBOW PEXUM

CUI v B 60NbLIKNHCTBE CNyYaeB BbINONHATL GYHKLUMIO

pagnaTtopa. B aton ceazu criefyeT NOMHUTb, YTO 3aABJIEHHbIE

Npon3BOAMTENEM CBETOAMOLHOrO KpUCTanaa napameTpsl
3G PEKTMBHOCTM HEPELKO MOrYyT BBECTU B 3abnyxaeHue
OTHOCWTENIbHO KOHEYHbIX MOoKa3aTenen CBETUNbHMKA,
NOCKOMbKY 60MbWMNHCTBO U3 HUX U3MepSeTcs B YCOBUSAX
nabopatopuun. B peanbHoM ocBeTUTeNnbHOM npubope CUL,
MOXET NMOABEPrHYTLCS BAUSHUIO HEYUTEHHbIX Pabounx
Harpysok (npexae BCEro, Neperpes — B pesyssraTe
HEeNpaBWbHO CKOHCTPYMPOBAHHOMO TEN00TBOAA, OPOCKM
TOKa — B pPe3y/bTaTe UCMOb30BaHNSA HU3KOKAYECTBEHHOMO
MCTOYHMKA NUTaHWS, BO3OENCTBME arpecCrBHbIX Cpeq,

Ha psae NPoM3BOACTB 1 T.N.). B pesynbrate peanbHble

XaPaKTEPUCTUKKM TAaKOIro ceBeToamnmona MOoryT 3Ha4mTesibHO

CHN3UTb OXXMOaemyro 3¢¢eKTMBHOCTb CBETW/IbHMWKA B LLEJTIOM.

He MeHee BakHyI0 posib NPW CO34aHWMN CBETUNbHMKA
nrpaeT BTopu4yHasa ontuka, ¢opmupytowas KCC. BropnuHas
ONTWKa — NPEXAE BCEro NIMH3bl U3 ONTUYECKM NPO3PaUHbIX
MaTepuano., — aKKyMyupytoT v nepepacnpenensior CBerT,
3HaYUTENbHO MOBbILIASA 3IPPEKTUBHOCTL CBETUITBHMKA.
JINH3bI BbINYCKAKTCSH B OAMHOYHOM UCMOSIHEHWUW AW NS
rpynn cBETOAMOAO0B ¥ MOryT obecneymnTb pasHoobpasHblie

BapuaHTbl KCC. KpoMe 3T0r0, B KayecTse 3/1eMeHToB

BTOpl/ILIHOﬁ ONTUKN BO3MOXHO NCMNOJIb30BaHMeE OTPaxKatoLwmx

MaTepPKManoB: MNNEHOK, aHOANPOBAHHOIO aIlOMUHNA 1 Op.
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OCHOBHbIe XapPaKTepUCTUKN CBeTUJIbHMKOB U YCJZ10BUSA UX NMPUMEeHEeHUs

Knacc 3awuTbl cBeTUNILHUKOB OT nopakeHus aNIeKTpu4eCKkum

TOKOM U CTeneHb 3aliUThl OT BO3AEMCTBUSA OKpYXKatoLlen
cpepbl (no FOCT P M3K 60598-1-2003 n TOCT 14254-96)

CBEeTUNBHUK MOXET 6blTb OTHECEH TONbKO K OAHOMY M3 4-x

KJ1aCCOB 3alWNTbl OT NOPaXKeHNA 3NeKTPUYEeCKNM TOKOM:

Knacc 0: 3aWmTa 0T NOpaXKeHNs 3NeKTPUYECKUM

ToKoM ofecneynBaeTcs TofIbKO OCHOBHOW (paboyei)
n3onsuven. TokoBeayLMe YacTu CBETUIbHMUKA
OTAENeHbl OT TOKOMPOBOASALWMX YACTeN, LOCTYMHbIX

0719 NPUKOCHOBEHMWS NPU 3aMeHe UCTOYHMKA CBEeTa

NN NPpobUNaKTNKe CBETUMbHMKA, TaKXKe OCHOBHOM
nsonsumen. NpucoegnHeHne TOKONPOBOASALMX AeTanen,
LOCTYMHbIX A1 MPUKOCHOBEHMSA, K 3a3eMAs0LLEMY
nposoAy He npedycMoTpeHo. [uTaHne cBeTUNbHMKA

ocyLecTBAseTca 0AHOodGa3HOW ABYXMPOBOAHOM CETbIO.

@ Knacc |: 3aWwmTa oT NopaKeHnst 3N1eKTPUYECKMM TOKOM

obecrneynBaeTcs Kak OCHOBHOM I/I3OJ'IHLI,VIEIZ, TaKk

1 NPUCOEANHEHVEM AOCTYMHbIX AN MPUKOCHOBEHNS
TOKOMPOBOASLLMX YACTEN CBETUIIbHUKA K 3aLWWUTHOMY
(3a3emneHHOMY) NPOBOAY CTaLUMOHAPHON 0AHOGA3HO
TPEeXNPOBOAHOM NNK TpexdpasHoM NATUNPOBOLHOW NUTAtOLLEN
ceTu. B MapKnpoBKe CBETUSIbHUKA MOXET NPUCYTCTBOBATbL

CMBOJ.

@ Knacc Il: 3awmTa ot Nopa>XeHnA aNeKTpU4YeCKnM TOKOM

obecneynBaeTcs ABOMHOW UKW YCUNEHHOM N30asLMEN.

CBETUNBHUK HE UMEEeT YCTPOMCTBA 3aLUMTHOMO 3a3eMeHUS.
MWTaHWe cBeTUIIbHMKE OCYLLECTBASETCS [BYXNPOBOLHOM
ofHodasHom ceTbto. OTIMYAETCA HaIMYMEM B MAPKMPOBKE

CBETUJIbHMKa CMMBONa.

@ Knacc lll: 3awmTa oT nopakeHust 31eKTPUYECKUM TOKOM

obecneynBaeTcs npuMeHeHneM 6e30MacHOro HM3Koro

HanpskeHna (< 50 B) nutaHns. CBETUNbHUK He UMEET 3aXKUMOB
[15 3aLLMTHOr0 3a3emMneHns. Bo BHYTPEeHHMX Lensx
CBETU/IbHUKA He BO3HWMKAET HanpskeHus Bbiwe 50 B.

B MapKMpoBKe CBETUbHMKA B 06513aTeSIbHOM NopsaKe

NPUCYTCTBYET CUMBOJI.

Mo cTeneHu 3aWmThl OT BO3AENCTBUS OKPYXKatoLLen cpeabl,

onpeaensemon kogoM IP (ingress protection), ¢ ykasaHuem asyx

UMdp, Nepsas U3 KOTOPbIX XapaKTepU3yeT 3aLUUTy CBETUbHNKA

OT NPOHMKHOBEHUSI TBEPObIX 06Pa30BaHN, a BTopas — oT

nonafaHus BoAbl, CBETUbHUKM NOAPA3AENSOTCS Ha:

* 06bl4Hble — IP20 — 3awMLLEeH OT BHELWHMX TBEPAbIX NPEeAMETOB
anameTpoM = 12,5 MM 1 He 3alMLLeH OT NonagaHus Boabl;

* 3allMLieHHble.

OT BHELWHWUX TBEPAbIX NPeaMeToB U Mblu:
IP3x — TBepAble NpeAMETbl ANAMETPOM

> 2,5 MM He NpoHMKaloT B 060/104KY;

IP4x — 0bosiouKa 3aumieHa oT nonagaHns
TBEpPAbIX TeN anameTpoM > 1,0 MM;

IP5x — nbinesaluileHHbIN (MPOHMKAKLWAs Nbiflb HE HapyLlaeT

paboTy 1 He CHMXKaeT Be30MacHOCTbL CBETUBHMKA);

IP6x — nblNeHeNPOHMLLAEMbIN CBETUMBHUK.

OT BO3AENCTBUS BOAbI:

IPx1 — BepTMKanbHO NagatoLime Kanam Boabl

He OKa3blBaKT BPegHOro BO3LENCTBUS;

IPx2 - kannu BoAbl, NafatoLine Ha CBETUbHWK NOL, YoM

15° oT BEpPTMKaANMW, He 0Ka3bIBAOT BPEAHOro BO3AENCTBUS;

IPx3 — noXkae3aumuieHHbIN: BoAa B BUAe 6pbI3r,

nagatoLLmMx Ha CBeTUIbHUK nof yrioM 60° oT BepTuKanu,

He NPUBOAWT K HapyLleHno paboTocnocobHoCTH

M He CHWXKaeT 6e30MacHOCTb CBETUNBHUKA;

IPx4 — 6pbi3ro3alumiieHHbIN: BoAa B Buae 6pbI3r, Nagatoumx Ha
CBETU/bHUK C Nt060ro HanpaBAeHus, He NPUBOAUT K HApyLLEHMIO
paboTocnocobHOCTUN U He CHMXKAET 6e30MacHOCTb CBETUIBHMKA;
IPx5 — cTpye3allumileHHbI: BoAa B BUAE CTPYW C toboro
HanpaBneHns He NPUBOAMT K HapyLLEHMIo paboTocnocobHoCTK
1 He CHWXXaeT 6e30MacHOCTb CBETUNBHUKA;

IPx6 — cTpye3allmULEHHbIN: BOAA B BUOE CUIbHBIX CTPYM

¢ Ntoboro HanpaBnNeHNs HE MPUBOAUT K HapyLUEHUIO
paboTocnocobHOCTUN U He CHMXKAET 6e30MacHOCTb CBETUMBHMKA;
IPx7 — BOOOHENPOHMLAEMbIN: NPU KPAaTKOBPEMEHHOM
MOrpy»eHnn B BOLY UCKITKOUYEHO ee NPOHUKHOBEHWE

B KOJIMYECTBE, KOTOPOE MOXET NpUBECTH

K HapyLleHnto paboTocnocobHOCTH n/unm

CHUXKEHMIO 6E30MacHOCTH CBETUIIBHIIKA;

IPx8 — repMeTUYHbIN CBETUBHIK (YKa3biBaeTcs

HamBosnbluas rny6uHa NorpyxeHns).

(B MapKMpoBKe 3aLLMLLEHHBIX CBETUIbHUKOB O0JXKEH

MPUCYTCTBOBATL COOTBETCTBYIOWMI Kog, IP).

OT BHeLWHNX MexaHuyeckux sosgenctaun (IK kog).

IK Ko, - 3T0 UMcnoBas KnaccubuKkaums cTeneHun
3aLLUMTBI CBETUIbHUKA OT BHELLHWX MeXaHMYECKMX
BO3aencTeui. Ka)kooMy CBETUIbHMKY NPUCBanNBaeTCs
ko IK XX, roe XX ot 00 no 10. MeToab! onpenenexHus
IK onncanbl B TOCT P 55841-2013.

Kop IK Heprus ynapa Onucaxue

00 3awwTa otcyTcTBYET 3awwTa oTcyTCcTBYET

01-07 070,15 go 2.0 x YcTonumBOCTb BO3pacTaeT

08 5 [k

BaHpoanosawmieHHbIN
09 10 O
10 20 O BaHpanoctonkmnn

[1ns 06bl4HOro 0dMCHOro CBETUSIbHMKA JOCTATOUYHO
IKO2, o5t NpOMBILLNEHHbIX 06BEKTOB NPeAnoYTUTENBHO
BbI6MpaTh cBeTUNbHMKN C IK 06 1 Bhiwe. CBETUALHUKMK

¢ IK 08 n Bbille SBNSOTCS aHTUBAHOANbHbLIMU.

CeeTobmonornyeckas 6es3onacHocTb
CBETUNBHUKN SABASIOTCS UCTOYHMKAMM U3JTYUYEHNS LLIMPOKOIO

CMNeKTpa, B KOTOPOM MOXET MPUCYTCTBOBATb U3J1y4YeHKEe

OCHOBHbIe XapPaKTepUCTUKN CBeTUJIbHUKOB U yCJZ10BUA UX NTPUMEHEeHUSA

oT VK no YO. CBeT BO34eNCTBYET Ha YesloBEKa U Npu
onpeaenéHHbIX YCNOBUSX r1a3a U KoXKa MOryT NofABepraThCs
onacHocTu. Mo pesynbTaTaM AIMTENbHbIX UCCNEA0BaHNI
Bbinv onpeneneHbl HopMbl N0 061yYEHHOCTU 1 YCTaHOBIIEHbI
KpuTepum cBeTobronormyeckon 6e30nacHOCTM CBETOBbIX
npubopos. CornacHo MOCT P M3K 62471-2013, onpeneneHsi
yeTblpe rpynnsl pucka: RGO - rpynna 6e3 pucka, RG1-

PuU3nKO-XMMHUYecKne CBOMCTBA npuMeHAeMbIX

KOHCTPYKLMOHHbIX MaTep1asnos

B cBeToTeXHMYECKOM NPOMbILWNEHHOCTM Hanbonee
pPacnpoCcTPaHeHHbIMK KOHCTPYKLUMOHHBIMW MaTepranamu,
NPUMEHSIeMbIMW NPU CO30aHUKN 0CBETUTENBHOIO Npubopa,
CNYXaT aNtoMUHWIA, CTaslb, @ TaKXKe NONVMepHble MaTepuanbl:
GRP (SMC) - nonnacTep, yCUIIEHHbINA CTEKTOBOSIOKHOM;

ABS - cononumMep akpunoHuTpuna, bytaameHa

n ctupona; SAN — cononnmMep cTMpona U akpUIoOHUTPUNa;
PMMA - nonumMeTtunmertakpunar (akpun);

PC - nonnkapboHar.

Bce KOHCTPYKUMOHHbIE MaTepunasbl UMEKT Pa3Hble
¢M3VIKO-XMMM‘—{ECKV]E CBOMCTBA, 3Has KOTOpblE, MOXXHO
npaBunNbHO onpenennTb, B KAKNX YCNOBUAX 3KCNyaTaunn

npunbop byaeT HaAEXHO GYHKUMOHMPOBATD.

MexaHun4eckas Npo4YHOCTb

KOHCTPYKUMOHHbBIE MaTepPUasbl, KOTOPbIE UCMOSb3YHTCS

B M3rOTOBJSIEHWM CBETOTEXHWYECKOro 060pyA0BaHNS,
LLOSIXKHbI COOTBETCTBOBATL TPe6OBaAHMAM CTaHAAPTA

FOCT P M3K 60598-1-2003 (n. 4.13. MexaHu4eckas
npoYHocTh). Mprnyem ANa pasHbiX CBETUNBHUKOB C Pa3HbIMM
YCNOBUSAMM 3KCNIyaTaumMm NPUMEHSIIOTCS PasfnyHble

MeTOoLbl NCNbITaHNA Ha MEXaHNYECKYIO MPOYHOCTb.

BcTpansaeMble 1 06blYHbIe CTALUMOHAPHbIE

CBETUNBHUKM: ONSA XPYNKUX AeTanei (oetanu us ctexkna,
cBeTonponycKatLlme 060104KM, obecnedymBatoLline 3aWmnTy
OT MbISIW, TBEPAObLIX YACTULL U BArv) 3HaYeHNe 3Heprum

ynapa coctasnset 0,2 [k, ans apyriux getanen — 0,35 [Ix.

MpOXKEKTOPa 3a/1MBaIOLWEro CBETa U CBETUIIbHUKM
L0719 OCBELLEHUS yNWLL 1 JOPOr: ANS XPYMKMUX
[eTanei 3HayeHme aHeprumn yaapa cocrtasnser

0,5 >k, ons opyrux netanen — 0,7 .

McnblTaHns CBETUNBHUKOB AJ1s TAXKENbIX YC/I0BUNA
3KCNJlyaTauum NpoBoASTCS C MOMOLLbIO CTaNbHOMO LWapa
50,0 Mmm 1 maccon 510 . B npouecce ncnbiTaHWi

wap cbpacbiBatoT ¢ BbicoThbl 1,32 M, UTO 0becrneynsaeT

3Hepruio yaapa, pasHyto 6,5 Ik (cM. puc. 1).

HebonbLion puck, RG2 — cpegHuin puck, RG3 — 6onbluon

puCK. TpaAMLMOHHbIE CBETUBHWMKM B OCHOBHOM MONafatoT

B RGO 1 RG1 rpynnbl, He NpeAcTaBAsiolne onacHoCTH

npu 4JIUTENTIbHOM BO3LAENCTBMUN. Pa3BnUTME HOBBLIX MOLLHBIX
CBETOAMOLHbBIX KPUCTAIOB BbI3BAsIO NOSIBIEHWNE CBETUIIbHUKOB
rpynnel RG2. MNpov3soanTen 4omKHbI NpedynpeXkaaTb

notpebuTesnen, ecnun rpynna pucka npesbiwaeT RG1.

CTAJTbHOW LAP
— Anametp — 50,0 MM
A | macca- 510 r

H=132mM |

Puc. 1

TennoctonkocTb

OQHWM 13 BaXKHbIX TPe6OBaHUI, NpeLbABASEMbIX

K CBETW/IbHUKAM U, B YaCTHOCTU, K UCMOSIb3YEMbIM
KOHCTPYKLMOHHbLIM MaTepuanam, ssnsietcs obecneyerme
nnvTensHon 1 6ecnepeboHon paboTbl B yCNOBUSX
Hanps>XeHHOro TEeNA0BOro pexxnuMa. B nepsyto ovepenb

3TO KacaeTcs NosIVMepHbIX MaTepranos. MoaTomy
CMOCOBHOCTb Pa3HbIX MOMMMEPHbIX MAaTEPHANOB COXPaHSTh
3KCMNYyaTaLMOHHbIE CBOMCTBA NMPU MOBbILEHHbIX
TeMmnepaTypax MOXET CbirpaTh peLlatoLLyto ponb nNpu Bbibope

CBETW/IbHMKa ONnga pa6OTbI B T€X NN NHbIX YC10BUSAX.

Ha rpaduke npuBeneHbl 4ONYCTUMbIE 3HAYEHUS
TemnepaTyp ANs NOIMMEPHbLIX MaTEPUAsoB,

NPUMeEHAEMbIX B MPOMN3BOACTBE CBETOBbLIX I'IDI/I6ODOB.

GRP
(SMC)

ABS

SAN

PMMA

PC

50 70 85 90 95 110 130 T°C
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OCHOBHbIe XapPaKTepUCTUKN CBeTUJIbHMKOB U YCJZ10BUSA UX NMPUMEeHEeHUs

XuMunyeckas CTOMKOCTb

XMMMYyeckas CTOMKOCTb — 3TO yCTOl;l‘-H/lBOCTb KOHCTPYKUMOHHbBIX B Tabnuue npeactasfieHa CTOMKOCTb KOHCTPYKUMOHHbBIX

MaTepnanoB K XMMMUYECKM arpecCrnBHbIM CpedaM.

MaTepranoB K HEKOTOPbLIM XMMUYECKMN arpeCCUBHLIM CPeaaM.

MaTtepuansi GRP ABS SAN PMMA PC AntoMuHUM Crtanb, oKpalueHHas Hep>kaBetowasn

Cpegbl (SMC) MOPOLLUKOBOM KPackon  CcTasib
Kucnotel + + + + + - + +

LLlenoun + + + + - - + +

BeHsuH - - - + + + + +

Conspka + - - + + + + +

MawwHHoe mMacno + + - + + + + +

AMMUaK + + + - + +
Pacteoputenu:

aueToH, deHon, AMOKCaH v ap.

«+» — yCTOMYMB

«+» — OrpaHNYeHHas yCToOMYnMBOCTb

«=» — He YCTON4nB

CroikocTb K YP-Usnyyeuuo

OCHOBHbIM KpuTEpPMEM MNpuK Bbibope MaTepranos oas B Tabnuue npeacrtaBneHbl Matepuansl pa3sivyHom
N3roTOBJIEHWS CBETUSIBHUKOB HAPYXXHOMO OCBELLEHMS CTEMEeHM CTOMKOCTUN K YD-n3nyyeHumio.
SABNSETCSA CTOMKOCTb 3TUX MaTepuanos K YP-n3nyuyeHuio.

B ocoboit cTeneHu 310 KacaeTcsi CBETUIBHUKOB,

N3TOTOBJIEHHbIX C MTPUMEHEeHWEM NONMMEPHbIX MAaTepManos.

GRP (SMC) ABS SAN PMMA PC
(Kopnyc) (Kopnyc) (Pacceuatens) (Pacceuatens) (Kopnyc, paccenBaresnsb)

= * * = *

«=» — CUJIbHAsA CTOMKOCTb

«#» — cnabas CTOMKOCTb

OCHOBHbIe XapPaKTepUCTUKN CBeTUJIbHUKOB U yCJZ10BUA UX NTPUMEHEeHUSA

Ycnosusa 3KCcnayaTauun CBeTUJIbHUKOB B 4acTu BO3AeNCTBUSA

KNMMaTU4yecknx paKkTopoB BHELLHEN Cpeabl

KOHCprKLI,VIﬂ CBETU/IbHMKOB, CBOMCTBA NMPUMeEHAEeMbIX
B HMX MaTepunanoB U KOMNNEKTYoLWnX n3genumn,
a TaKXe NCTOYHMKOB CBeTa onpenenatoT BO3MOXXHOCTb
IKCNAayaTauunm CBETUNbHWUKOB Npu BO3,ELe&ICTBVII/I

TeX UK MHbIX GaKTOPOB BHELLHEN cpeabl.

Bbicokui nokasatens (IP) cTeneHu 3alwmThl CBETUIBHUKA
OT BO3AENCTBUS OKPY»KatoLlern cpebl elle He 03HavaeT
BO3MOXXHOCTb 3KCMJlyaTalm CBETUSIbHUKA B Nt06bIX

KANMaTNYEeCKMX YCNOBUAX N MPON3BOJIbHOM €ro paameLlleHnu.

Bua KNMMaTUYeCKOro MCNOMTHEHMS CBETUIbHUKA
N Kateropua, onpegendatouliasd BO3MOXXHOe MeCTO ero
pa3MelleHna, yKa3blBatoTCa B CONPOBOANTENbHbIX

LIOKyMeHTax (MacrnopT v MHCTPYKLMWS M0 3KCMyaTaumm).

Huxke NPUBOOATCA XaPaAKTEPUCTUKN KNNMATUYECKOIO
MCNOJNTHEHMA BbIMyCKaeMbIX CBETU/IbHNKOB

n Kateropumn nx pasmeuwermsa no FOCT 15150-69:

WcnonHeHune
CBETUNIbHUKA

XapaKTtepucTuKa Kateropuu

Bo3MOXHble 3HaYeHMS KNMMaTUYeCKNX d)aKTOpDB

(BO3MOXHbIE ANist npuMeHeHna

n Kateropusa CBeTI/IﬂbHVIKVI)

Temnepatypa Bo3gyxa, °C*  OTHOCUTeNbHas BNAXHOCTb, %

pa3MelleHns

BepxHee HuxHee BepxHee 3HaueHue CpenHeropoBoe
3HayeHue 3HayeHune 3HayeHune

[ins akcnnyaTauum Ha OTKPLITOM BO3AYyXe
YXnx (CBETUIbHUKM AN HaPY>KHOMO OCBELLEHMS,
NPOXKEKTOPbI)

+40 -40 100 npun 25 °C 80 npn 15 °C

[Ons akcnnyatauum nog Hasecom

WAV B NMOMELLEHNSAX, FAe KonebaHus
TeMnepaTypbl ¥ BAAXHOCTW BO3AyXa
HECYLLECTBEHHO OT/IMYAIOTCA OT KoslebaHui
Ha OTKPLITOM BO3AYXE, HO UCKITIOYEHO
npsAMoe BO34ENCTBME COTHEYHOrO
M3MYYeHNs M aTMOCHEPHBIX 0CAAKOB
(CBETUABHMKM ANA NPOMBbILLNEHHOMO
ocselleHus, a Takxke CD, KD, 0D, C, K,
OWP(IP54), ALD)

yXnzx

+40 -20 100 npwn 25 °C 80 npn 15 °C

[ins skcnnyaTauuu B noMeLLeHnsx
YXN4* C UCKYCCTBEHHO PEryivpyeMbiM KInMaTom
(BCE BUAbI CBETUBHINKOB)

+35 +5 80 npn 25 °C 60 npn 20 °C

[ns akcnnyaTaymun B NOMeLLEHNAX

C NOBbILLEHHOW BNAXKHOCTbIO, B KOTOPbIX
YXJ15* BO3MOXHO ANUTENBHOE HaNn4mne BOAbI

MNW YacTas KOHAEHCALMs BNaru Ha cTeHax

1 notosike (FLORA)

+35 +5 100 npu 25 °C 90 npn 15 °C

* 3HauYeHMs yKasaHbl C y4eToM 0CobeHHOCTEN paboThbl Pa3psLHbIX MCTOUHMKOB CBETA MPU NMOHMXKEHHbBIX TEMNepaTypax.

3a HopMarnbHble 3HaYeHUst GaKTOPOB BHELIHEN cpeabl
NPU UCNbITAHUAX M3aeNnin (HopManbHble KIMaTuyecKmne
YCII0BUS UCMBITAHWI) MPUHUMAIOT Ceaytowme:

» TemnepaTypa — +25+10 °C;

* OTHOCUTE/bHas BNaXKHOCTb Bo3ayxa — 45-80%;

» atMocdepHoe nasnerne — 630-800 MM pT. CT.

Mpw BbIGOpE CBETUNBHMKA AN TEX UM UHbBIX YCTOBUIA
3KCnayaTaumMm HeobxoamMMo PyKOBOACTBOBATLCS

Tpe6OBaHVIF|MI/I K OCBETUTESIbHbIM YCTAaHOBKaM,

M3N0XKeHHbIMK B «[TpaBuiIax yCTPOMCTB 31EKTPOYCTAHOBOK»

(MY3), v yKasaHMsMU NpoM3BOANTENS.

CBETWNBHMKN, NpefHa3HaYeHHble Ana paboTsl Npu
NOBbIWEHHbIX (KapK1e NOMeLLEHNS) 1 MOHMMKEHHbIX
(xonoonnbHbIe Kamepbl) TemnepaTypax, paspabaTtbiBaoTcs
C YYETOM BCEX KPUTUYECKMX GAKTOPOB, KOMMIIEKTYOTCS
cneumanbHbIMU UCTOYHUKAMM CBETA 1 0becnedymBaloT

HaLEeXHYt0 paboTy B 3KCTPEMAsbHbIX YCIOBUSAX.
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OCHOBHbIe XapPaKTepUCTUKN CBeTUJIbHMKOB U YCJZ10BUSA UX NMPUMEeHEeHUs

PasmMelueHue cBETUNBHUKOB B no)<apoonacHbIX 30HaX

C 01.05.09 B Poccunckon ®epepaumm BCTyNWA B CUAY
PepepanbHbit 3aKoH PO N2123-P3 «TexHu4ecKkui
pernameHT o TpeboBaHUAX NOXKapHON 6e30MacHOCTU».
Ha ocHoBaHWK aToro 3akoHa obs3aTenbHas
cepTdMKaLmns CBETUIbHMKOB Ha COOTBETCTBME HOPMaM

no)apHor 6e30nacHOCTM He NpedycMaTprBaeTcs.

OCHOBHbIM HOPMAaTUBHbBIM JOKYMEHTOM A5 pa3MelleHns
CBETULHUKOB B NOXapoonacHbIx 30Hax ssnsioTcs Mpasuna
ycTpoiicTBa anexTpoyctaHosok ([1Y3). CooTBeTCTBEHHO, NP

Bbl60pe CBETUJIbHMKOB A1 Ppa3MeLleHNs B NOXXKapoonacHbIX

30Hax cnefyeT pyKoBoACTBOBATbCA TpeGOBaHVIFIMVI,

NU3N0XEeHHbIMU B 3TOM JOKYMEHTe, @ UMEHHO:

«..6.6.5. ... [Ins noMeleHn, OTHECEHHbIX K MOXapoonacHbIM
30HaM [1-lla, [OMXKHbI BbITb NCNOMB30BaAHbI
CBETU/IbHUKN C HEFOPIOYMMIK paccemBaTenamMm

B B1Ae CnjIOWHOro CMANKAaTHOro CTeKna...

...7.4.32. B no)xapoonacHbIX 30HaX 4OSXKHbI
NPUMEHSATLCS CBETUSIbHUKM, MMEtOLLNe CTeneHb

3alUWTLI HE MeHee yKa3aHHow B Tabn. 7.4.3:

NcTouHnkm cBeTa, yCTaHaB/IMBaeMble

B CBeTUNIbHUKAX 30HbI KNnacca, He MeHee

CTeneHb 3aWnTbl CBETUNIbLHUKOB AN nomapoonaCHoﬁ

n-1 n- MN-lla, a Takxke M-Il Npy HaNMYUM MECTHBIX HUXKHUX n-

0TCOCOB U 06W,e06MEHHON BEHTUNALNN
JlamMnbl HaKanuBaHus P53 P53 IP23 IP23
Namnsl PN IP53 P53 IP23 IP23
JIOMUHECUEHTHbIE TaMMbl IP53 IP53 P23 P23

[onyckaeTtcst U3MeHATL CTeneHb 3aLmTbl 06010UKM OT NPOHUKHOBEHMS BOAbI (2-9 undpa 0603HaUEHMS)

B 3aBMCUMOCTM OT YCIOBWIA CPebl, B KOTOPOW YCTAaHABMBAIOTCA CBETUIbHUKM...

...7.4.33. KoHCTpyKUMs cBETUNBbHMKOB ¢ Namnamu [P/
LOSIXKHA UCK0YaTh BbiNadeHue U3 HUx namn. CBeTUbHUKM
C NaMnNamu HaKaaMBaHWA AOKHbI MMeTb CNNOLHOe
CUIMKATHOE CTeKNO, 3almuatouiee namny. CBETUNBHUKM

He J0JIKHbl UMeTb 0TpaXKaTesien u paccemBaTesnen

13 CropaeMbix MaTepunanos. B noxkapoonacHblix 30Hax
Nt060ro Knacca cKNaLCcKMX NoMeLLEHNIN CBETUNbHUKM

C NIOMUHEeCUEeHTHbIMW NaMnaMn He O0/1>KHbl UMETb

OTpa)KaTEJ'IeI;I n pacceMBaTeneM N3 roproYnx MaTepmanos...»

Taknum 06pa3oM, Ha OCHOBAHWM XapaKTEPUCTUK CBETUbHUKOB,
NOMELLEHHbIX B HACTOSILLEM KaTasore, MOXHO ONpeaenunTb
BO3MOXHOCTb MX MCMONb30BAHUS B MOXKAPOOMNACHbIX

30Hax PasfnYHbIX KaTeropuin. B Huxecneayouwen Tabnauue
npuUBEAEHbI XapaKTEPUCTUKMN MOXKAPOONaCHbLIX 30H U NPUMEPSLI

CBETU/IbHMKOB, COOTBETCTBYOLMX TpeboBaHuamM Y3,

Knacc XapaKTepucTuKa 30Hbl
no)xapoonacHown
30HbI

CeeTunbHuku ¢ P/, CeetunbHukm ¢ J1J1

LPW, OHaT v JIH

-1

30Hbl, PAaCNOSIOXKEHHbIE B MOMELLIEHUSX, B KOTOPbIX 06paLiatoTcs
roproyme XUAKOCTM C TEMNEPATYPOI BCMbIWKM Bbiwe 61 °C

OWP co cteknom, NBS,

LBA, LBF, HBT, Leader KRK. INOX

30Hbl, PACMOIOKEHHbIE B MOMELLEHNSAX, B KOTOPbIX BbIAENSIOTCS
M-Il roproUme Mbib UK BOSIOKHA C HYXKHUM KOHUEHTPALMOHHbIM
npenenom socnnameHeruns 6onee 65 r/m® kK 06beMy Bo3ayxa

OWP co cteknom, NBS,

LBA, LBF, HBT, Leader INOX, KRK

30HbI, pacnonoxeHHble B NOMeLWeHUsaX, B KOTOPbIX 06paLLl.al0TC9|

OWP co cteknom, NBS,

M-lla LBA, LBF, HBT, Leader

TBEpAblE roptoyme BellecTBa INOX

30Hbl, PACNONOXEHHbIE BHE NOMELLEHMS, B KOTOPLIX 06paLlaoTcs LNB (IP 23), OWP co
M- roptoyme XUILKOCTU C TeMMepaTypo BCnbiWwKM Boiwe 61 °C unu LBA, LBF, HBT, Leader cteknom, NBS, KRK,

TBEPAbIE rOpOYMe BELLeCTBa

INOX, Stock ¢ IP23

OCHOBHbIe XapPaKTepUCTUKN CBeTUJIbHUKOB U yCJZ10BUA UX NTPUMEHEeHUSA

OueHka TennoBblgesieHUs CBETUIIbHUKOB

|_|pl/l onpeageneHnmn TpeﬁOBaHMﬁ K CMCTeMaM KOHOMUMOHNPOBAHUA
N BEHTUNALNN, PEXNMOB BO3,EI,)/XOO6M€Ha B NOMeLEeHNAX
Pa3NNYHOro HazHa4yeHnsa Heobxoanm yyeT TennosblaeneHunsa,

npon3BoANMOro oCcBeTUTESIbHbIMU YCTAHOBKAMMU.

OcHOBHble HU3NYECKME 3aKOHbI, ONPeAensioLiMe NpoLecchl
reHepaumu ceeTa U paboTy 3NEKTPUYECKOM CXEMbI
OCBETUTESbHbIX YCTPOMCTB, MO3BONSAIOT KOHCTAaTUPOBATb, YTO
BCS 3HEPrus, NoABefeHHas K CBETUbHUKY, B KOHEYHOM cyeTe

npeBpallaeTcda B Tensio. CooTBETCTBEHHO, KONTMYECTBO TeMna,

BblOESIAeMOro CBeTUIbHMKaMu, onpenensaetca I'IOTpe6J'IFIEMOVI
SHEKTDI/IQECKOI;I MOLHOCTbIO CBETUTbHUKOB. |_|pl/l 3TOM

cnegyeTt NOMHUTL, YTO MOLLHOCTb I'IOTpe6J'IF|€TCﬂ KOMMNEKTOM

«namna-rNPA» 1 npeBbIWAET HOMUHAMNbHYH MOLLHOCTb J1laMbl.

B cny4yae nMcnonb3oBaHMA CBETUIbHWUKOB C J1aMNaMiu
BbICOKOIO AaBNeHNsA C 3/IEKTPOMArHMTHbIMU 6annactammu
OUEeHUTb CyMMapHYyto I'IOTpe6J'IFI€MyIO MOLWHOCTb MOXHO,

[06aBWB K MOLLHOCTM Namnbl noTepun B b6annacre.

MowHocTb namnsl, BT

MoTepu B anekTpoMarHMTHoM Gannacte, %

JlaMnbl BbICOKOrO AaBNeHUs!

MenbLue 30 45
071308075 25
0175 go 105 20
07105 po 405 15
Ot 405 v Bonee 10
JTloMUHeCcLeHTHbIe namnbl

18 40
36 17
58 12

MowHOCTb Namnbl BbICOKOro AaBnexus, Bt

MoTepwu B 3neKTpoHHOM Bannacrte

35-150

9-10 Bt

250-600

6-8%

[pv oueHKe MOLHOCTY TeNIOBbIAENEHNS CBETUITbHUKOB

¢ JIJT ¢ aneKTpoHHbIMK BannactamMm B pacyeTax MOXHO
MCMNO0Mb30BaTb HOMWUHAbHY MOLHOCTb IIOMUHECLEHTHON
naMnbl, HanpuMep, B CBETUSIbHUKE 2x58 MOLLIHOCTb

TENNOBbIAENEHNS COCTAaBUT OpneHTMpoBoyHo 116 BT.

Ele onHoM 0cobeHHOCTbIO, BANSAIOLLEN HA OLEHKY

TennoBblgeneHna CBEeTUNbHNKOB, ABNAETCA NX PacnonoXXeHne

B NoMeleHnn. PacnpocTpaHeHHbIM Cy4yaeM siBasieTcs
pa3MelleHne CBETUIbHUKOB B NOALWMBHOM NoTosKe. B aToM
cfly4yae, No faHHbIM CNpaBoYyHoOro nocobus, fnonum Tenna,
MOCTYNatoLLero B MoMeLleHne 1 HaanoTONI0UHYH 30HY
NoMeLeHMs, AN CBETUNTbHUKOB C JIIOMUHECLEHTHBIMMK
namnamu onpenenstoTcsa cooTHowernem 0,6/0,4; ons

CBETUNBHUKOB C NaMnaMu Hakanueanus — 0,85/0,15.
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Knacchbl 3Hepr03¢¢eKTVIBHOCTVI n nynbcauunmn oCcBeLLeHHOCTHU

BypHoe pa3BuTMe CBETOAMOA0B M NOSBIIEHWNE HOBOIO
Knacca flamn v CBETUNbHUKOB Ha UX OCHOBE NPUBENO

K HeoBXxoa4MMOCTV BBEAEHUS HOBbIX 3aKOHOB, PEryMpPYHOLLIMX
[aHHyto 0651acTb. 3aKOHbI MPU3BaHbl CNocobCcTBOBATL
MNCMOMb30BAHUI0 KaYeCTBEHHbIX U 3HEPTr03ddEKTUBHbIX
ncroyHukos ceeta (MC), nonHOMY MHGOPMUPOBAHUIO
noTpebuTens o TexHMYecknx xapakrepmnctmkax MC

1N UCKJTIYEHMI0 He0bpOCOBECTHOM KOHKYPEHL N

B [laHHOW 06nacTv. NaKeT JOKYMEHTOB YXKe NPUHSAT

B EBpOI'Ie. YunTbiBas NONTNTUKY Poccun Ha rapMoOHMN3aUnto

MeToauka onpepeneHus knacca aHeproapGeKTUBHOCTU
Knaccnourkaumsa cBeTUbHUKOB MO 3HeproadGeKTUBHOCTY
OCHOBaHa Ha onpeneneHnn Knacca aHeproaddeKTMBHOCTH
MCTOYHMKA CBETA, KOTOPbIN MCMOJb3yeTCst (Mnn

MOXET BbITb MCNOMb30BaH) B CBETUbHMKE. Knacc
9HEpProadpdEKTUBHOCTM HUKAK HE CBSA3aH C KOHCTPYKLUWEN

CBEeTUJIbHMKA, NCNOJIb3yeMbIM annapaTtomMm 1 T.M.

Knacc aHeproappeKkTuBHoOCTM Nnamn

JNlamna MowHocTs, BT Knacc
3HeproapPpeKTUBHOCTH

JNlamna HakanueaHua -

[anoreHHas namna
HaKannBaHn4A

KoMnakTHas
SOMUHECLEHTHas -
namna

JIlOMUHECUEHTHbIE
namnel TH n T8

>Im >IUOmI

HaTpuesas namna 400; 600
BBICOKOTO A3BAEHNS  70:150:250

1000; 2000

150; 250; 400
MeTannoranoreHHas A

20;35;70 A

B
CBeTOﬂMOﬂHaH B -
namna

A

Mpumep 1: CBeTunbHuk ARS/R 418

CBETUNBHMK NpefHasHadyeH s JTIOMUHECLEHTHOM

namnel TMNa T8.

B cooTBeTcTBUM € Tabnuuen BbIGUpaeM TMN UCTOUHUKA
cBeTa «JlloMunHecLeHTHas namna 18». B rpade
MOLLHOCTb MPOYEPK «-», C/Ie[0BaATEeNIbHO, HE3aBUCUMO

OT MOLLHOCTMN UCTOYHWMKA CBETa ANA CBETUNbHNKA

3aKkoHomaTenbcTBa ¢ EC, MOXKHO NPOrHo3MpoBaTh NPUHATHE

NaHHbIX 3aKOHOB B Poccum B bavskaniwme rogsl.

EBponenckas onpektnea - IM:874/2012 - yctaHaBnnBaeT
TpeboBaHMSA K KnaccuduKaumm 1 MapKMpoBKe
ceeTunbHUKOB. CornacHo gupektuse - IM:874/2012

- NPOU3BOAMTENb [OKEH ONPeLennTb Knacc
3HeproadPeKTUBHOCTHN CBETUIbHNKA U PAa3MECTUTb
LaHHyo nHdOopMaLUmMio B 0dULMaNbHbBIX OKYMEHTAX,

JAOCTYNHbIX I'IOTpe6l/ITeJ'II'O nepen I'IOKyI'IKOIh CBETUJTbHMKA.

Knaccudpukaumsa ceeTunbHMKa CO CMEHHBIMU JTaMMaMu
Knacc aHeproapdeKTMBHOCTM NpUCBaMBaeTCs
B COOTBETCTBMM C KJTACCOM 3HEeProaddeKTUBHOCTA

NaMnbl, KOTOPY MOXHO YCTAaHOBWUTb B CBETUNTbHUK.

ARS/R 418 knacc aHeproaddeKTUBHOCTH A.
TaknM 06pa3oM — CBETUITbHUK COBMECTUM

C lamMnamu Knacca aHeproadpdeKkTMeHoCTY A.

Mpumep 2: CeeTunbHuMk DASH DOT HG35

CBETWNBHMK NpefHasHayeH A MeTanoranoreHHon namnol.
B cooTBeTCcTBMM C Tabnumuen BbiGUpaeM TMN UCTOYHUKA

cBeTa «MeTannoranorexHas namnax». B rpade MouwHoOCTb

«35 Bt». ns ceetunbHmka DASH DOT HG35 knacc
3HeproaddeKTUBHOCTN MOXKET BbITb B; A; A+.

TaknM 06pa3oM — CBETUIbHUK COBMECTUM C SlaMnamu

Knacca aHeproapdektTmBHocTn A+; A; B.

Mpumep 3: CeeTunbHUK CD 160

CBETUNbHUK NpefHa3HaveH Aas KOMMNaKTHOW
JIIOMUHECLLEHTHOM Nammbl.

B cooTBeTCTBMM C Tabnuuen BbibMpaeM TUN NCTOYHMKA
cBeTa «KoMnaKTHas MtoMUHecLeHTHas namna». [Ans
CBETU/IbHUKOB C KOMMaKTHbLIMU JIIOMUHECLEHTHBIMMU
niamnamv Ny naMnamun HakanvMBaHus u Lokonem E27
Knacc aHeproaddeKTUBHOCTM ByaeT COOTBETCTBOBATL
Knaccam aHeproaddeKTUBHOCTM UCTOYHNKOB: NaMnbl
HaKanMBaHMWs, rasoreHHon NaMnbl HakanaMBaHMs, KOMMAKTHON
JNIIOMUHECUEHTHOW NaMnbl, CBETOAMOAHON 1aMbl.

Ona ceetunbHuKka CD 160 knaccol
aHeproaddekTmBHocTU: E; D; C; B; A; A+; A++,

TakvM 06pa3oM — CBETUIIbHUK COBMECTUM C JlaMnamu

Knacca aHeproaddekTnBHocTM oT A++ ao E.

Knaccudpukauusa ceeTunbHUKa co BCTPoeHHbIMU CL,
Knacc aHeproaddeKTMBHOCTM ANS CBETUNTbHUKOB

CO CBETOAMOAHbIMU UCTOYHMKAMM CBETA
paccyMTLIBAETCA N0 METOAMKE, NOAPOGHO OMUCAHHOWM

B eBponenckon anpexTmee IM:874/2012.

Knacchbl 3Hepr03¢¢eKTVIBHOCTVI n nynbcaunuun oCBeLLeHHOCTHU

Mpumep 4: CBeTunbHuk OTX LED 595 4000K
CBETUNIBHUK VMeeT CBETOAMOLHbIN UCTOYHMK CBETA,
B COOTBETCTBMMW C METOAMKON ONpefeseHns Knaccos
3HeproaddekTnBHocTv anst LED paccumTbiBaetcs
napameTp EEI (energy efficient index). C yueTom
TexHunyeckmx xapaktepuctuk OTX LED 595 4000K

Mynbcauun ocseleHHOCTH

B HacTosilwee BpeMsi Bce 60MblUe BHUMAHUS
yAenseTcs BonpocaM aTrecTaumm paboymx MecT Kak
B 0GUCHbIX MPOCTPAHCTBAX, TaK U Ha TeppUTOPUN
NPOMbILWAEHHBLIX NpeanpuaTnit. OaHWM U3 OCHOBHbIX
nokasaTesienl KayecTBa ocBelleHus paboyero Mecta

ABNAETCA NyAbCallMa CBETOBOIMO NOTOKa.

Mpv NUTaHMM OCBETUTENbHBLIX MPUBOPOB NEPEMEHHBIM TOKOM
NPOMBbILWIEHHOW YACTOTbl OHW HAYMHAIOT NYJIbCUPOBATH C
yactoTomn 100 My, 3pnTeENbHO NyNbCcaLMs CBETOBOMO MNOTOKa

He BOCMPUHMMAETCs, HO Hay4YHO AOKa3aHOo, YTO Ha OpraHn3M
YesloBEKa OKa3blBaeTCs OTpMLaTelbHOe BO3L4eNCcTBME
CBeTOBbIX KoSlebaHwmit. Bo MHOrMX nccnenoBaTeNbCKMX LLeHTpax
6611V NpOBELEHbI MHOTOUYMCIIEHHbIE UCMbITAHUS, pe3yfbTaTaMn

KOTOPbIX ABAAOTCA C/eayrle HayYHble 3aKJTioYeHNA:

* nNynbcauus HebnaronpusaTHO BAMSET Ha
BMO3NEKTPUYECKYIO aKTUBHOCTb MO3ra,

BbI3bIBas MOBbILIEHHYI YTOMISIEMOCTb;

« BbISIBNIEHO HebaronpusaTHoe BAnsHWe KonebaHum
cBeTa Ha GOoTopeLenToOpHbIE 3/1eMEHTbI CeTYaTKM (Kak
nasnouku, Tak n KonboukK), a TaKxKe Ha GYHKUMOHANbHOE
COCTOSIHWE LLeHTPasIbHOM HEPBHOW CUCTEMBI, YTO
CBSI3aHO C Pa3BMTMEM TOPMO3HbIX NPOLLECCOB U
CHUXKEHWEM NabunbHOCTU HEPBHbIX NMPOLLECCOB;

* OTMeYaeTcst OTpuLaTeslbHOe BO3AENCTBME NySbcaunm
cBeTa Ha paboToCNOCOBHOCTL YesloBeKa Kak npu
LSIMTEeNIbHOM NpebbiBaHWM B YCII0BUSX MYbCUPYIOLWETO
OCBELLEHNS, TaK 1 NPU KPAaTKOBPEMEHHOM, B TeUeHue
15-30 MMHYT, @ UMEHHO: NOABAAETCS HAaNPsXKeHNe
B rnasax, ycTanocTb, TPYAHOCTb COCPEAOTOHEHUS

Ha CNoXHol paboTe, ronosHas 60/b.

JKCNepMMEHTaNbHO YCTAHOBIIEHO, YTO OTPMLLATESIbHOE
LencTBMe Nynbcalmm Ha OpraH1M3M YesloBeKa [OCTaTOYHO
Masno TofIbKo Npu rnybuHe nynbcaunn He 6onee 5-6%
(npu yactoTe 1000w). Mpu YacToTe KonebaHuit ceeTa
300l v BblWwe raybuHa Nynbcaumi He UMeeT 3HaYeHus,

TaK KaK Ha 3Ty 4acTOTy MO3r He pearnpyer.

(cBETOBOM NOTOK, NOTPebAAEMas MOLHOCTD)
napameTp EEl 6ynet paseH 0,116. [laHHOe 3HaYeHMWe
COOTBETCTBYET KJ1acCy 3HeProadPeKTUBHOCTM A+,
TaknM 06pa3oM — CBETUITbHUK COOTBETCTBYET

Knaccy aHeproaddeKTnBHOCTH A+.

OcobeHHO onacHa nynbcauus cBeTa NpM HanMyYnmM B
nosie 3peHns YenoBeKa OBUKYLMXCS UV BPaLLatoLWwmnxcs
06beKTOB, TaK KaK B 3TOM Cly4ae MOXKeT BO3HUKHYTb
cTpobocKonnyecknii 3ddeKT, YTo CO34aET NOBbILLIEHHYIO
0MacHOCTb TpaBMaTn3Ma. O6bIYHO CTPOBOCKONUYECKMIA
3G dEKT MOXKET UMETbL MECTO, eC/IN rMyBMHA NyNbcaumm
cBeToBOro notoka 6onee 20%, Ho B page ciyyaes, Koraa
yacToTa nyfbCcalumn CBETOBOrO MOTOKA KpaTHa YacToTe
BpalLeHMs NN OBMXKEHUS 06beKTa, CTPOboCKONNYecKnit
3G dEKT MOXKET BO3HMKATb Aa)e npu rnybuHe

nyfibcauun, He3Ha4YMTebHO Npesbiwatoen 5%.

B CM52.13330.2011 yeTKo NnponucaHbl BENUYMHBI NyabCaLni
0CBeLLEHHOCTH, KOTOpble AOMXKHbI cobnioaaTees npu Boibope
CBETUNIbHUKOB A/151 ONPeAeeHHbIX TUMOB NOMeLLeHN.
[oCKONbKY OCHOBHbIM KOIMYECTBEHHbIM NapaMeTpom
OCBETUTESIbHbIX YCTAHOBOK SIBMISIETCS HOPMUPOBAHHbIN
YPOBEHb OCBELLEHHOCTU, B KAYECTBE KPUTEPUS OLLEHKM
rnyBbuHbl CBETOBbIX KONlebaHUM B 0CBETUTENbHBIX YCTAHOBKAX,
nUTaeMblXx NePEMEHHbIM TOKOM, NPUHAT KO3GOULNEHT
nyfnbcalmn OCBELLEHHOCTN Ha paboyen NOBEPXHOCTH,
XapaKkTepu3sywLwnin ee rnybuHy. OH paBeH OTHOLIEHWIO
NOMIOBMHbI MaKCKMManbHOW Pa3HOCTUN OCBELLEHHOCTM

3a nepuof KonebaHms K cpefHen 0CBELLEHHOCTM 33

nepvop, BbIpaXKEHHOMY B npoLeHTax. /IMeHHo aToT

napaMeTp ABNAeTCA HopMmpyeMoM BEJINYUHON.

Kak npasuno pewexus, obecnedymsatowne cobnogeHme
HOPMaTMBHbIX TPEGOBaHUI K 0CBELLEeHWI0 (KaK no
KOMIMYECTBY, TaK M MO KaYecTBy), 3aKNaAblBatoTCca Ha CTaamm
NPOEKTUPOBAHMSA, CNEA0BATENbLHO, AN TOro, YTO6bLI FPAMOTHO

cnpoekTnpoBath OY, HY>XHO BNageTb MHbGoOpPMaLneN.

MapaMeTp nynbcaunm aBASETCS OYEHb BAXHOWM
TEXHWYECKON XapaKTepPUCTUKOMN CBETUIIbHMKA,
Mo3ToMY Mpw Bbibope 0CBETUTENbHbLIX MPMBOPOB

O4YeHb BaXXHO o6pau.|,aTb BHWUMaHWE N Ha Hero.

HDM COCTaBNEHUW AAHHOW CTaTbW MCMNONb30BaNUCh MaTepuanel U3 cneayrowmnx MCTOYHNKOB!

1. CtaTbyn HayuyHo-uccnenosatenbekoro nHctutyta OXPAHBI TPY[IA B . MBaHOBO http://www.niiot.su/?option=com_content&view=article&id=46

2. CnpaBouHas kHura no ceetotexHuke / Mop pen. K0.b. AnzeHbepra. C74 3-e n3g. nepepab. u non. M.: 3Hak. — 972 c: vn.
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BOHpOCbI 6e3onacHoOCTH, CTaHAAQPTU3aUMUN U KaYeCcTBa NpoaAyKUNn

Bonpocbl noaTBEpXAEeHNs KavecTBa 1 Be3onacHoCcTH
BbIMYCKAeMoW NPOAYKLMM 3aHUMAIOT BaXKHOE MECTO

B [eSTeNIbHOCTW KOMNaHun «CBeToBble TexHON0rum».

B HacTosiLee BpeMs eATENbHOCTb KOMMNaHWKW B 3TOWM
cdepe ocyLiecTBNsieTcs B cooTBETCTBUM C PefepanbHbiM
3aKOHOM 0T 27.12.2002 Ne 184-®3 (pep. ot 28.07.2012

C M3MeHeHusaMuY, BCTynuBLwmnmMK B cuny ¢ 30.07.2012)

«0 TeXHWMYECKOM perynupoBaHumn». B cooTBeTCTBUM

C 3TUM 3aKOHOM BCS NMPOAyKLUMs (B TeYeHe BCero
YKM3HEHHOrO LMKA) U YCAYr KOMMNaHUW YA0BeTBOPSIOT
0653aTenbHbIM Tpe60BaHMSAM, @ TaKXKe TpeboBaHUAM,

NMPUMEHEHHbLIM K HM Ha ﬂ,O6pOBOJ’IbHOVI OCHOBe.

[aHHble TpeboBaHNS U3N0XKeEHbl B TEXHUYECKMX perfnameHTax
1 cTaHpapTax. [loaTBepXAeHNEe COOTBETCTBYS, T.€.
[OKyMEHTaNnbHOe y0CTOBEPEHWE COOTBETCTBUSA NPOAYKLNY,
MOXET 6bITb PeanM30BaHO Kak B LOOPOBOSILHOM NOPSAKE,
TaK 1 Ha obs3aTenbHoOM ocHoBe. B nocnepHeM cnyyae

OHO NpoBoAMTCS B dopMe 06a3aTeNbHOM cepTudurKaLmm
WK feknapupoBaHusa cooTseTcTeus. 0Obsa3aTtensHas
cepTndmKaLmMs oCyLLecTBNSETCS OpraHoM no cepTuduKkaumnm
Ha OCHOBaHWW goroeopa. [leknapuposBaHue MoXeT
6a3npoBaTbCsA Ha OCHOBAHWUW COBCTBEHHbIX JOKa3aTeNbCTB
WY C NpUBNEYeHNEM, HanprMep, akKpeanToBaHHON

MNCNbITaTENBHON J'Ia60paTOpl/Il/I W UeHTpPa.

Ha cerogHsa cncTemMa MeHe)KMEHTa KayecTBa, AenCcTByoLWas
Ha 3aBoje, COOTBETCTBYET TPebOBaHUAM MeXAyHapoaHOro
ctanmapTa ISO 9001. Best npoayKumsa komnaHumn «CBeToBble
TexHonorum» cepTndMLUMPOBaHa Ha COOTBETCTBUE

FOCT P M3K 60598-1-2011, KoTopbIn ycTaHaBNMBaeT

obuime TpeboBaHMS K CBETUIbHUKAM C 3N1EKTPUYECKUMU
MCTOYHMKAMM CBEeTa Hanpsi>keHneM He 6onee 1000 B.
TpeboBaHusa 1 cooTBeTCcTBYOWME UCNbITaHms no TOCT P M3K
60598-1-2011 oxBaTbIBalOT KSlacCMdUKaLMIO, MAPKMPOBKY,
MexaHn4yeckne 1 anekTpuyeckne TpebosaHms. OCHOBHOM
aCcCopTUMEHT npomyKumm TM «CeeToBbie TeXHOMorum»
NPOXOAWUT MEXIYHAPOLHY CEPTUDMKALMIO B EBPOMENCKUX
MNCNbITAaTEbHbIX LLEHTPax Ha COOTBETCTBME CTAHAAPTY

EN 60598-1:2008 n mapkupyeTcst 3HakoM kayvecta ENEC.

PacTyLini aCCOPTUMEHT CBETOAMOHbIX CBETUIbHUKOB,
nx cneunduryeckme NpobaeMbl 1 TONLKO NOSBAAKOLLAACS
6a3a CTaHOapTOB B 3TOM CErMeHTe CBETOBbIX MpMBopoBs
3aCTaBASOT HAlWMX Pa3paboTuUMKOB C 0COOLIM
BHMMAHWEM NOAXOANTb K TECTUPOBAHMIO, UCMbITAHUAM

n CepTVIC])MKaLLVIV] JAAaHHOro BMAaa CBETU/IbHMKOB.

B nocnegHue rogbl B Poccum n 3a pybexxoM ocoboe
1 BCE HapacTalllee BHMMaHMe yaensetcsa npobnemam
CHUKEHUS 3HEPTONOTPEBNEHNSA OCBETUTENbHbBIX

YCTPOMCTB, MX 3KONOrMYecKon 6e30nacHOCTM 1 KoMOopTY,

C03[1aBaeMOMy VMU Ha NPOEKTMPYeMbIX 06beKTax. Bee
HOBble CBETUSIbHUKN TM «CBeToBbIe TeXHOOTMI», BBOAUMbIE
B aCCOPTUMEHT KOMMaHuK, 0653aTesibHO NPoBEPSAOTCS

Ha COOTBETCTBME OPULMANBHBIM PEraMeHTUPYIOLWNM
nokymeHTaM. MNpexxkae Bcero, PefepansHoMy 3aKoHy 261
«06 3HeprocbeperkeHn 1N NoBbILLEHUN 3HEPreTUYEeCKOM
addekTBHOCTU», MocTaHoBNeHMto MpaBuTensctea PO ot
20 nionsa 2011 r. Ne 602 «06 yTBepxaeHun TpeboBaHuim

K OCBETUTENIbHbIM YCTPOMCTBAM U 3/IEKTPUYECKUM
flamnam, UCMosb3yeMbIM B LIENAX NEPEMEHHOMO

TOKa B LieN1six ocBelleHuns», TexpernameHTy EBpasec

«0 TpeboBaHMAX IHEPreTMYecKon aPPeKTUBHOCTH
BbITOBbIX, MHbIX 3HEPrONOTPEONAOLIMX YCTPONUCTB U X
Mapkuposke», [OCT P M3K 62031 - 2009. Moaynu

CBETOM3JyYatoLWnxX AMOL0B A5 06LLEero ocBeLLeHNs 1 ap.
MexayHapoaHbie ctaHgapTel BREEAM n LEED

BwmecTe ¢ aTuM, Bce Yalle notpebuTens nHTepecyet
COOTBETCTBME Hallew NPOAYKLUMM 1 XapaKTepUCTUK
CBETOTEXHWYECKMX NPOEKTOB CTAaHAAPTaM, MPUHATHIM

B eBponenckmx ctpaHax u CLUA. Mpexpe Bcero, cloaa
OTHOCSITCS NPU3HaHHble MeXAyHapoAHble CTaHAAPThI
«3€enEHoro gomMocTpoeHns» — BREEAM (www.breeam.org)

n LEED (www.usgbc.org). CTaHaapTbl 0XBaTblBaOT BOMNPOCHI
YCTOMYMBOro Pa3BUTUS 1N OXPaHbl OKPYXKaloLLen cpeabl

¥ NO3BONISAOT 3aCTPOMLLMKAM U NPOEKTUPOBLLMKAM

3[3aHVIN peann30BbIBaTb NPEUMYLLECTBA NCNOb30BaHNS
3IKO3PDEKTVBHbIX TEXHONOTNIA NPU NPOEKTVPOBAHMM

N CTPOUTENBCTBE 30aHWI 1 coopyeHnin. BREEAM cTan nepsbiM
9KOSIOMMYECKUM CTaHAaPTOM B Mupe 1 6bii co3aan B 1990 roay
Hay4yHo-nccnenoBaTeNbCKMM MHCTUTYTOM CTPOWTENbCTBA

B Bennko6puTaHumn BRE (Building Research Establishment).

BREEAM

B cBoto ouepenp, LEED 6611 co3gan CoseToMm

no aKosormyeckoMy ctpontensctay CLLUA

B 1998 rogy cneumnanbHo Ans NnpMMeHeHuns

B cTpaHax CeBepHoM AMEpPUKM, HO CerofHs akTUBHO

ncnosb3yetcs B 6onee yem 100 cTpaHax Mupa.

B gaHHbIX cTaHOapTax 6onblioe BHMMaHue yaenseTcs
BOMPOCAaM paLUMOHanbHOro BHYTPEHHEr0 1 Hapy»KHOTO
OCBeLLeHNs, ABMSIOUMMCA HEOTLEMIEMON YacTbio
npv obecneyeHmnn «3KONOrMYHOCTU» 1 3PDEKTUBHOIO
MCMNOJSIb30BaHMS PecypcoB. Tak, Hanpumep,

B cucteMe LEED m3 40 nyHKTOB cepTudmKaumm

28 cBSA3aHbl C CUCTEMAMU OCBELLEHMSA.

npoeKTI/IpOBaHVIe ocBeLleHUd un BbinoJiHeHNe CBeTOTeXHUYEeCKNX pac4yeToB

B ocHoBe KpuTepueB CTaHAAPTOB NIEXKMUT rPaMoTHOe
NPOeKTUPOBaHMe OCBETUTENbHOW YCTAaHOBKMW, Y0BNETBOPEHNME
HOPMMPYEMbIM NMOKa3aTesnsiM 0CBeLLEHHOCTU, PaBHOMEPHOCTb
OCBELLEHNS, UCMOMb30BaHNE CUCTEM YrpPaBIeHUs
ocBelleHneM. «KpacHow HUTbI» CKBO3b BCe TpeboBaHwMs
BREEAM npoxoauT aHeproaddeKTMBHOCTbL OCBETUTENIbHOM
YCTaHOBKW 1 OTAE/bHbIX CBETULHUKOB. B yacTtu

TpeboBaHMMN K CBETUIbHUKAM HAPY>XHOI0 OCBeLLeHNs
pernaMeHTVpyeTcs CBETOBAs 0TAAa4a B 3aBUCHMOCTU OT UX
Ha3HayYeHWs U MHLEKCa LBeTonepenaym UCnosb3yemblx
namn. CornacHo ctaHmapTy BREEAM c uenbto noBbilieHns
KoMmdopTa NtoAen, NpebbiBaOWMNX B MOMELLEHUH,
HeobxoaMMo ncnonb3oaHue BY MPA B cBeTUNbHMKAX

C MIOMWHECLEHTHBLIMUK N1laMNaMu, NPy 3TOM OCHOBHOW Liesbio
ABNSETCS CHUXEeHWe Nynbcauni nanyvenms. Kpome toro,
0c0b0 0TMeYaeTCst BaXKHOCTb NoKasaTens AuckoMmeoopTa

B NMoMelLeHuax, rae nogmn paboTaT ¢ KoMNbTEPaMM.

CucTtema oueHkun LEED B TpeboBaHmax K 0CBeLLEHMIO
HanpasJieHa Ha co3AaHune BnaronpmaTHoM atMocdepsl
BHYTPW NoMeLLeHns 30aHui. [N Hapy>XHOro OCBeLLEHMS
NoAYepPKMBAETCS BaXKHOCTb NPo6sieMbl CBETOBOMO
3arpsA3HeHns ropoAckon cpeabl 1 3dGEeKTUBHOIO
MCMO/b30BaHUsA CBETOBOW 3Heprun. [1ns obecneyerus
nprveMeMbix NoKasaTenen npegnaraercs paspabatbiBaTb
LLeNIOCTHYIO KOHLEMLMIO OCBELLEHWS C MCMOMb30BaHNEM
CUCTEM yNpaBieHus. YXon OT PTYTHbIX MCTOYHUKOB

CBeTa ¥ UCMOb30BaHNE «3KOSTIOMMYECKMN YNCTbIX»
CBETOAMOOHbIX CBETUbHUKOB NPELaraeTcs KaK BaXKHbIN
KOMMOHEHT 3alLMTbl OKPY>Katollen cpeabl. B ctanmapTe
NoAYEePKUBAETCS, YTO NPaBUSIbHAsA KOHLEMLUMS OCBELLEHUS
1 MCMOSIb30BaHME CUCTEM YMPABIEHNS OCBELEHNEM

MO3BOJSIUT CHU3UTb 3aTPaThl Ha 3neKkTpoaHeprunio fo 80%.

C yyeToM HapacTalowmnx TeHaeHuMn rnobannsaumm
POCCUMCKMM MPOEKTUPOBLLIMKAM W 3aCTPONLLMKAM
CrneflyeT yXKe cenyac npucTanbHO NPUCMOTPETHLCS

K TpeboBaHusM ctaHpapToB BREEAM n LEED 1 HauaTb
CNnefoBaTh 3TUM MONE3HbIM AoKyMeHTaM. [TpoekTHoe
nogpasaenexHve komnaHum «CeetoBble TexHoOrMm»

B CBOEW NPaKTUKe y>Ke PyKOBOACTBYETCS pEKOMeHAALUMAMY
1N HOPMaMK [aHHbIX «3e/IeHblX» CTaHOAPTOB, TEM

Bosee, YTO aCCOPTUMEHT CBETUNBHMKOB TM «CBeToBble
TexHoMorMm» No3BOSET PeasiM30BbiBaTb MPOEKTHI
N0B0M CNOXKHOCTU, YOOBNETBOPSIOLLME CAMbIM XKECTKUM

MeXXAyHapoaHbIM 3KONOrn4yeckKnm Tpe6OBaHI/IﬂM.

KpMTepMM Bblﬁopa CBETUJIbHUKOB U NpuMepbl BbINOJIHEHUS

pacyeTa OoCBELEHHOCTH

MpoeKTnpoBaHmne oceeTUTENbHLIX ycTaHoBOK (QY) asnseTcs
HeOTbeMJIEMOM YacTblo paboT No CO3AaHMI0 MPOEKTHOM
[IOKYMEHTaLMWN Ha CTPOUTENBbCTBO NPEANPUATUN, 30aHWIA

N coopy»KeHnin. CBeTOTEXHUYECKMI MPOEKT BKtoYaeT

[1BE YaCTW: CBETOTEXHUYECKYIO U 31EKTPOTEXHUYECKY!O.
LleHTpanbHoe MecTo B npoeKkTuposaHuun QY 3aHnMaeT
CBETOTEXHWYECKUWI pacyeT, NO3BONSA0LMIA ONpeaennTs
TUM, MOLWHOCTb, KOJIMYECTBO, MECTOPACMNONOXKEHNE

¥ OpUEHTaLMI0 CBETOBbIX MPUBOPOB, MPU KOTOPbIX
obecneymBaoTCs HOPMATMBHbIE CBETOTEXHUYECKME

TpeboBaHMs K OCBeLLEeHN0 06beKTa.

[apMOHMYHO peann30BaHHbIN CBETOTEXHUYECKNIA

NPOEeKT JOSIXKEH He TONIbKO 0becneynTs ocBelleHme,
YL,0BNeTBOPSOLLEE HOPMUPYEMBIM MOKA3aTeNAM, HO U CO3AaTb
KOM®OpTHbIE 1 6e30MacHbIe YCI0BUS, COOTBETCTBOBATL
BbIOPaHHbLIM HAMpPaBEHMAM 3CTETUKM U 0TBEYATb
COBPEMEHHbIM NMOAX0AaM K 3HeproaddekTueHocT OY.
PaccMoTpuM BapnaHT aHanm3a xapakTepucTuk

06beKTa, TpeboBaHNIN K OCBELLEHMIO, KPUTEPUEB

BbIOOpa CBETU/IBHNKOB, @ TaKXXe pacyeT 0CBEeTUTENIbHOM

YCT@HOBKM Ha npuMepe oGUCHOro nomeLleHus.

nepepayv

MLIOHHDMa820

XOPOLUEE
OCBELLEHUE

MNokazarens

nunedauAu

Bo3moxHOCTL:
ynpaBneHus
CBETOBbIM

Tun
UCTOYHMKE

Bbi6op cBeTUNBHUKOB

[ng Hayana Hy>KHO ONPefennTbLCSA C TUMOM NOTOJIKA

B MOMELIEHNN AN TOro 4To6bl NOHATL, KaKMM 06pa3oM
UKCMPOBATb Ha HEM OCBETUTENbHbIE NPUBOPLI. [IpKUMeEM, 4To
B HalleM oduce YCTaHOBEHbl MOABECHbIE AUENCTbIE MOTONKM.
Takum 06pa3oM, Ans ocBelleHus AaHHoro oduca Hanbonee

paunMoHanbHO NCNOb30BATb BCTPaMBaeMble CBETUNBHUKN.
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npOGKTI/IpOBaHMe ocBelleHud u BbinoJIHeHUe CBeTOTeXHNYEeCKUX pacyeToB

MoMeLLeHNs AAaHHOMO TUNA He XapaKTepusyioTcs
MOBbILLEHHOW BAXHOCTbIO M 3aMblfIeHHOCTbIO, YTO
MO3BONSET UCMOb30BATh CBETUIbHUKMN CO CTEMNEHbLIO

3aWnTLl OT NblN 1 BNarun He bonee IP20.

OnNTUManbHbIMKU UCTOYHWKAMM CBETA 019 OCBeLleHnst 0dnCcoB
ABNATCA TPYOUaTbIE UM KOMMNAKTHbIE TIOMUHECLIEHTHbIE
namnbl. AT UCTOYHUKM cBeTa 06/1a4at0T BbICOKON CBETOBOM
oTAayen, 4To No3BONAET 40BUTLCSA MPUEMIEMOr0 3HaYEHNA
pacxofyemMon yaenbHoM MOLWHOCTY; BOMbLINM CPOKOM
cny»6bl, YTO COKpaLLaeT 3KCNyaTalMOHHbIE pacxoabl;

a TaKXXe OTHOCUTENbHO HEBLICOKON CTOMMOCTBLHO.

Benylive npon3BoanTENN NCTOYHWUKOB CBETA
pPEKOMEHIYIOT UCMOMIb30BaTh A1 OCBELLEHNS 0bUCOB
JIIOMWHECLEHTHbIE JIaMMbl C LiBETONEPeaayen He MeHee
80 eanHuL 1 uBeToBoM TemnepaTtypon 3000-4000 K.
OOHUM 13 Hanbonee BaXKHbIX KA4YEeCTBEHHbIX
noKasaTesien OCBelLeHNs, KOTOpble pernamMmeHTMpyTCcs
B POCCUMMCKMX HOPMaX, ABNSeTCs KoadduLneHT
nyabcaunn. [1ng opucHbIX NOMELLEHWIT HOPMUPYEMBIN
KoadduLUMeHT nynbcaumnm B coorsetcTamm ¢ CanlnH
2.2.1/2.1.1.1278-03 cocTasnset He 6onee 10%.

Hanbonee npocTbiM N 3PHEKTUBHBIM CNOCOBOM yCTpaHeHs
nynbCcaumnii CBETOBOr0 NOTOKA ABASETCA UCMOb30BaHNe
CBETU/IbHMKOB C 3JIEKTPOHHOWN MYCKOPEerympyioLemn
annapaTypow, KoTopas obecneynBaeT cTabuNbHyio

reHepauunto CBETOBOro NOTOKa Ha BbICOKOW YacToTe.

Eule ooHOM M3 BaXKHEWNLINX Ka4eCTBEHHbIX XapaKTepncTmK
OCBeELLeHNs SABNSETCS Crensiliee AencTeune
OCBETUTESIbHOM YCTAaHOBKN. 1151 KONMYECTBEHHOM

oueHKW 3Toro addekTa B Poccum NpuHAT nokasaTesnb
ovckomdopTa (M). aHHbin noKasaTeNb TakKe
pernamenTupyetca CanlunH 2.2.1/2.1.1.1278-03. Ons
0DUCHBIX MOMELLEHN C KOMMNbIOTEPAMUM NOKa3aTeNb

AvckoMdopTa foMxKeH BbITh He Bonee 15.

B cTrangapte MKO oueHKka cnensuiero nencrems
OCBETUTESTbHOW YCTAaHOBKM MPOBOAMUTCS MO BENUUYMHE

0606ueHHoro nokasatens anckomoopta (UGR).

Tabnuua 1.

B3anmoceasb mexay UGR 1 nokasaTenem guckomdopta M

[nsa orpaHnyeHns cnensuiero 4eNCTBNS peKOMeHOyeTCs
MCMNO0Mb30BaTb CBETUNBHUKN C 3KPAHUPYIOLLMMIW PELIETKaMMU,
0NanoBbIMW MK NPU3MATUYECKUMIU paccenBaTensMu,

ad TaKXXe CBETUJTbHUKK OTPaXKeHHOro CeBeTa.

0606wWas N3noXxKeHHoe, NPUXOAUM K clefytoliemy
3aK/II0YEHNIO: MPU OCBeLeHNY AaHHoro oduca LenecoobpasHo
MCMNO0Mb30BaTb BCTPAUBAEMblE CBETUTbHUKN NPSMOro
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MW OTPaXXEHHOIO CBeTa AN NOABECHOro A4encToro
NOTOJIKA CO CTEMNEHbLIO 3aLLMThI OT Nblnn 1 Bnaru IP20.
[na cpaBHeHUsA NpoBedeM [Ba pacyeTa 0CBeLIEeHHOCTM
C UCMOMb30BAHNEM CBETUSIbHUKA C JIOMUHECLEHTHLIMM
flamnamu 1 aNeKTPOHHOW NyCKOperynupyouemn

annapaTypoﬂ M CBEeToaoMoAHOro CBeTubHNKaA.

[aBanTe oCTaHOBMM CBOM BbIOOP Ha CBETU/IbHMKAX
PRS/R ECO LED n PTF/R, TaK KaK OHM OTBEYatoT BCEM

Bblillenepe4yncineHHbiM Tpe6OBaHl/I§|M, N NPUCTYNUM K pac4HeTy.

PacueT ocBeTutenbHom yctaHosku (0OY)

OCHOBHbIM KpUTEPMEM, MO KOTOPOMY Onpenensercs
HeobxoOMMoe KONTMYECTBO OCBETUTENbHbIX MPUBopPOB,
ABNSETCA HOPMUPYEMBbI YPOBEHb OCBELLIEHHOCTU. ITOT
nokasaTtenb ans opucHoro nometeHms no CanlnH
2.2.1/2.1.1.1278-03 coctasnsiet 400-500 nKk gnsa pacyeTHoM

naocKocTH Ha BbicoTe 0,8 M oT nona (BbicoTa paﬁouero cTona).

ﬂ,O HeJaBHEro BpeMeHu 6a30BbIM MEeTO0M MPOEeKTUPOBaHUA
OCBETUTENBHON YCTAHOBKW ABNASICA METO, KOBquJI/ILI,VIeHTOB
MCMNOMb30BaHMS, NO3BONSAOLW NI BPY4YHYIO NpoOBOANTbL

BCe BblHMCINTENbHbIE Npouenypbl Npn peweHnn

OTHOCUTENIbHO NPOCTbIX CBETOTEXHNYECKMX 3a4au.

Mo 3TOMYy MeToay HeO6XOJZI,VIMO€ KONn4eCTBO CBETUJTbHUKOB

B QY onpenenseTcs ¢ NOMOLLbO creadytoLer GopMybl:

N=ZKSK;
Uno,

OcTaHoBuMCS noapobHee Ha BXOAALLMX B 3Ty GOpMyy

BENIMYMHAX M HAMEM MUX 3HAUYEeHNs ONs KOHKDETHOI;I 3agayn.

Puc. 1. Cxema nomelleHns

|/o\/o\/o\/o\|

S — nnowaab noMeLLeHmsa
K npumMepy, nomeLeHne WpuHon 6,5 M, AnnHoOM 9 M 1 BbICOTOM
2,8 M.

npoeKTI/IpOBaHVIe ocBeLleHUd un BbinoJiHeHNe CBeTOTeXHUYEeCKNX pac4yeToB

S=a-b=9.6,5=5875m*

roe a — AAVHA NoMeLLeHns, b — lWnpuHa.

U - koadpdpuumeHT ncnonb3osarmns (B Tabnunuax

K03 PULMEHTOB NCnoNb3oBaHus npuseaeH K 100)

[aHHbIN KO3 DUUMEHT XxapaKTepmn3yeT 3QPEKTUBHOCTb

MCNos1b30BaHNA CBETOBOIO an6opa B noMeLleHnu. ):LJ'IFI

ero onpegeneHma HeobxoaQMMOo 3HaTb MHAEKC NOMeLLEeHNs

on K03¢¢l/ll_Ll/leHTbl OTpa*KeHnsa CTeH, Nosla U NOTONKa.

PaccunTtbiBaeM MHOEKC NOMELLEHNS:

B S ~ 58,5 ~
(b -hy)(a+b) (28-08)-(9+6,5)

P

>

M3 Tabnunupl 2 BoibpaeM KoaddULMEHTbI OTPaXKEHMS.

Tabnuua 2. KoaddurumneHTsl 0TpaxeHus

89 =2

LiBeT noBepxHOCTH Koadpduumnent

oTpaxeHus, %

MoBepxHocTb 6enoro ugeTa 70-80
CBeTnas NoOBEPXHOCTb 50
[MoBepxHOCTL ceporo LBeTa 30
[oBepXHOCTb TEMHO-CEepOro LeTta 20
TeMHas NoBEPXHOCTb 10

MpnmeM, 4To KoaddULMEHTbI OTpaxKeHus paBHbl 50,
30, 10, ¥ HaMOEM KOIDDULMEHT NCNOSIb30BAHMS MO

Tabnuue onsa ceetunsHuka PRS/R ECO LED.

PRS/R ECO LED

notosnok 80 80 80 70 50 50 30 0

CTEHBbI 80 50 30 50 50 30 30 0

non 30 30 10 20 10 10 10 0

0,6 65 43 34 41 40 34, 33 28
08 74 53 43 50 48 42 41 36
1.0 81 60 49 57 54 |48 48 42
1,25 87 69 57 64 61 56 55 49
1.5 91 74 62 69 65 60 59 54
2,0 96 82 68 76 70 66 65 60
2,5 100 87 73 80 74 71 70 65
30 102 92 77 84 78 75 73 69
4,0 105 96 80 87 80 78 76 72
50 106 99 83 90 82 80 79 75

K, - KoaddunumenT 3anaca

MonpobHyto MHbopMaumio No onpeaeneHnio
KoadduMUMeHTa 3anaca MOXKHO HaWTK B CMIPaBOYHOM
nnMTepaType 1 HOPMAaTUBHbLIX OKYMeHTax. [aa npocToTh

npegyiaraeM onpegensintb ero C NoOMoLbo Ta6J'IVILLbI 3.

Tabnuua 3. 3aBMCUMOCTb KO3ddULMEHTA 3anaca OT TMNa NoMelLeHns

Tun noMelleHuns KoadduumneHt
3anaca

MoMeleHMs 06LLECTBEHHbIX U XXUJTbIX 303aHUN 14

C HOPMasbHbIMW YCIOBUSMU CPeab '

MoMeLeHNaA 06LEeCTBEHHbIX U XWUbIX 34aHUI 17

NblIbHbIE, XKapKne 1 cbipble '

HaceneHHble NyHKTbI: TOHHENW, dacaabl 17

30aHWIN, NaMATHUKK, TPAHCNOPTHbIE TOHHENN '

HaceneHHble NyHKTbI: ynuLbl, Naowaau,

L0POrW, TEPPUTOPUN XKUIbIX PANOHOB, NapKK, 1,6

6ynbBapbl

E — HopMupyeMas ocBeLLeHHOCTb
Onpegensetcs N0 HOPMATUBHBLIM LOKYMEHTAM.
@5 — cBeTOBOW NOTOK OHON NaMMbl B CBETUSIbHUKE

N — KONMYeCcTBO Namn B CBETUNbHNKe

[ns cBETOAMOAHOrO CBETUIbHMKA 3aMEHSIEM BblpaXKeHune
ne® Ha® - cBETOBOW NOTOK CBETUbHUKA. U, HaKoHeL,

onpenenseM Tpe6yeMoe KONn4ecTBO CBETUJIbHMKOB.

N o ES K 40058514 o
U-®, 0,66-3200

U

16

AHanornyHbln pacyeT npoBeneM anda CBETUNbHUKA

PTF/R v nony4YnM KonnM4yecTBO CBETUAbHUKOB 12 WT.

Takunm obpa3oM, aAna gaHHoro nomelleHns QY fomxHa
cocTosATb M3 16 cBeTunbHMkoB PRS/R ECO LED
nnn 12 ceetnnbHnkoB PTF/R 414 ¢ paBHOMEPHbIM

pacnpeneneHnem no NOBEPXHOCTWM NOTOJIKA.

HepocTaTKoM faHHOro MeToAa sBAsSeTcs To, YTo
NPUXOAMNTCS YCPeaHATb KO3IPPULMEHT OTPaXKeHMS

N0 NOBEPXHOCTAM NMoMelleHus. TakxKe 3TOT METOA He
N03BONSET NPOM3BECTU TOUHbIV PacyeT OCBELLEHHOCTH
B MOMELLIEHNN CNIOXKHOW GOPMbI U HE MPeaoCcTaBnseT
BO3MOXHOCTV ONTUMMU3MPOBATb PACMONIOKEHNE

CBETUJIbHMKOB Ha NOTOJIKE NO LenoMy pagy nokasaTenew.

PelueHne CNOXHbIX 33434, OAVMHaMUYecKoe ModennpoBaHme
oCBELLeHNS, NosydYeHne BCEOBBbEMTOLLMX NPOTOKO/I0B

1 BU3yanu3aums BbINOJIHEHHOIO NPOEKTa CTanm
BO3MOXHbIMUW 61arofaps KOMMNbTEPU3aLMN

BbIUMCIEHWIA N0 aNropnTMaM COBPEMEHHbIX METO0B,

Mcnonb3yrouwmnx ManI/]‘-{HO—BeKTOprIIZ annapart.

B HacTosLee BpeMs 018 NPOEeKTUPOBAHMSA OCBELLEHNS

MCNONb3YTCSA Pa3HO06pPa3HbIe KOMMNbIOTEPHbIE MPOrPaMMbI.

CnpaBoyHO-TeXHUYecKas nHbopmaums

OQHOM M3 caMbix MNONYASPHLIX NPOrpaMM AN peLleHns 3aaayun
NPOeKTUPOBAHMS OCBELLEHNS HA PbIHKE MPOrpaMMHOro
obecneyeHuns asnaetcs DIALux. Mporpamma pa3pabaTtbiBaeTcs
1 HenpepbiBHO coBepleHcTByeTcsa ¢ 1994 roga Hemeuknm
NucTuTyToM MpuknagHoi CeetotexHuku (DIAL GmbH)
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npOEKTVIPOBaHMe ocBeLlleHna u BbiNnoJIHEHNE CBETOTEXHUYECKUX pac4yeToB npoeKTVIpOBaHVIe ocBelleHNa n BbiMNOoJIHEHNE CBETOTEXHUYECKUX pacyeToB

1N YYUTLIBAET BCE COBPEMEHHbIE TpeboBaHMS, [MoMMMO nofny4yaeMblx pe3yfbTaToB pacnpeneneHms WTak, nogeenem utor. Pacuet no Metoay KoadduUMeHToB Bbl MoxxeTe BECMJIATHO nonyuynTs Ha GvpMeEHHOM
npenbsBrseMble K OCBELLEHWI0 CaMblX PA3/IMYHbIX 06BEKTOB. OCBELLEHHOCTU N0 MOMELLEHWNIO, MporpaMma npefnaraet MCMOIb30BaHUSA NMOKa3as, YTo A5 OCBeLLeHNS 0PUCHOMO KOMNaKT-gucke 6a3y fLaHHbIX CBETUIbHUKOB TOProBom
Mporpamma DIALux agpecoBaHa BceM, KTO Mo poay CBOEW TaKXXe 1 PaCCTaHOBKY OCBETUTESNIbHbLIX MPMBOPOB. nomelleHns Ham noTpebyetcsa 13 CBETUNBHUKOB. Mapkn «CeeToBble TeXHOMOrMM» 1 NPorpamMmmy
LeATEeNbHOCTU CBA3aH C NAaHMPOBAHMEM OCBELLEHMS. Ons pacyeTa ocBeleHHocTn DIALux.
Puc. 2 Pacyet B nporpamme DIALux nokasan He TONbKO KOSIMYeCTBO * DIALux MOXHO YCTaHOBWTb C KOMNAKT-ANCKA Ha

Ncnonb3osaHue DIALux nossonser: Odwmc, ocseuleHme ¢ noMoulbio npubopa PRS/R ECO LED, CBETWUBbHUKOB (12 WT.), HO U UX TOYHOE PACMOSIOMKEHME., CBOWV KOMMbIOTEP U OLLEHUTb MPOCTOTY, yA06CTBO
* ObICTPO W KAYECTBEHHO PACcCYMTLIBATb NMPOEKTHI paccTasnenHbii nonem UGR < 10, E_ = 417 nk, Mpunyem, Npu nepecyeTe Ha APYroV TUMN OCBETUTESIbHOIO N 3PHEKTUBHOCTb PaboTbl C 3TUM NPOrPaMMHbLIM NPOAYKTOM.

BHYTPEHHETO M HAPY>XHOT0 OCBELLEHMS, 3 TaKXKe yAenbHOM MolHocTH 9,2 BT/M? npvbopa HaM y[anoch He TOSTbKO YBENUYNTL OCBELLEHHOCTb, » 3akKas3aTb KOMNaKT-AMCK Bbl MoxkeTe, oTnpaBus

NMPOEKTbl 0CBELLEeHNs aBTOMOBUIIbHbIX OOPOT; HO M COKPaTUTb MOYTK B ABa Pa3a YOesbHY0 MOLIHOCTb 3aaBKy no ¢akcy +7 (495) 995-55-96 unwu no

s VMMOPTUPOBATL M IKCMOPTMPOBATL Gaitbl M YMEHbLWMWTL KONIMYECTBO CBETUIIbHMKOB 0 8 WTYK. 3NeKTPoHHOM nouTe Eatalogue@ltcompany.com.

dopmato DWG, DXF 1 3D mozenu;

+ [laHHble A5 NPOEKTUPOBAHMA U Modysb C 6a3oi

* MCMN0/Ib30BaTb B MPOEKTax BCTPOEHHbIE N CTOPOHHME TeM He MeHee BbIGOp TOro MAM MHOTO METOAa OCTaeTCs [aHHbIX CBETUSIbHUKOB TOProBoi Mapku «CBeToBble
61bANOTEKN 06BEKTOB U TEKCTYP, KOTOPbIE 3a Bamu. Ecnn HeobxoamMo nponssecTy pacyeT Ans TexHONOrMM» TaKXKe HAX0OATCS Ha canTe KOMMNaHUK
NO3BONSHIOT MOBLICUTb KAYeCTBO BM3yann3auuu; noMeLLeHMs npocTon GopMbl 1 TpebyeTcs y3HaTb lwww.ltcompany.con] 8 pasaene «TexnonnepxKar.

* Mony4yaTb GoTopeanmucTnyHoe nsobpaxxeHme TOJIbKO KOJIMYECTBO CBETOBbIX MPMBOPOB, BNoJSIHE « [ononHutensHyto nHdopmaumto o nporpamme DIALux Bbl
CMOZESIMPOBAHHON CLIEHbI C MOMOLLbI MHTErPUPOBAHHOMO npveMnemMsimM byneT pacyeT METOLOM KO3IDPULMEHTOB MO3KeTe NOSYYNTb Ha caliTe paspaboTuuka [vww.dialux.cor.
B Nporpammy Tpaccmposmka POV-Ray; 1MCNoNb30BaHMsA. Ecnuv xe noMelLeHne CNoXHON GopMbl,

HY>KHO PacCMOTPETb HECKOMIbKO BAPMAHTOB OCBeLLEHUS

¢ CO30aBaTb BMOEOPONUKK ONA Npe3eHTaunmn

npoekToB B dpopmate AVI; 1N He0bX04AMMO BM3Yann3nMpoBaTh CLEHY, TO C MOMOLLbHO

* GopMMpPOBaTL OTYETbI O pe3ysibTaTax nporpammbl DIALuUx Bce 3TV 3a4aun OyayT peanm30oBaHbl

npoaenaHHon paboTsl B BMae dannos B popmaTe 3a KOPOTKOE BPEMS U C BbICOKON TOYHOCTbIO.

PDF B Te4eHMe HECKObKNX MUHYT.

«CBeToBble TexHonorun» — nepsas B Poccuun kKoMnaxus-
MpvBenem ABa BapuaHTa pacyeTa OCBELLEHHOCTM — ] Npoun3BoAMTeNb CBETOTEXHNYECKOro 060pyAoBaHMS,
TOro >Ke 0PMCHOro NMOMeLLEHNS NPSIMOYTOSIbHON 3aKtouMBLLas gorosop o coTpyaHuyectse ¢ DIAL GmbH -
$OpMbI C TEMU XKe XapaKTepUCTUKaMu B Nporpamme pa3paboTYMKOM OJHOMO U3 SYYLUNX MPOrPaMMHbIX

DIALuX 1 cCpaBHWM NONyYeHHblE Pe3yNbTaThl. NpoayKTOB ANs pacyeTta ocseuleHHocTn DIALuUX.

Mpwn ncnonb3oBaHMK B NpoeKTe cBeTUNbHUKOB PRS/R

ECO LED (cM. puc. 2) nony4aem cpeaHiol 0CBELLEHHOCTb ! - ==

417 nK, Npun 3TOM yaeNbHas MOLWHOCTbL cocTaBnseT 9,2 BT/M2,

Mporpamma DIALUx No3BONSET TaKXKe cpasy paccymTaTb

ocnenneHHocTb, UGR B maHHOM cnyyae cocTasnseT MeHee 10, Puc. 3

4TO COOTBETCTBYET TPE6OBAHNAM HOPMATUBHbBIX JOKYMEHTOB. Odwuc, ocBelleHne c nomoubio npubopa PTF/R 414,
B nTore nonyyaem, 4To 415 OCBELLEHMS AHHOTO NOMELLEHNS paccTtasneHHbln nonem UGR < 10, ECp =460 nK,
ceeTunbHmMkamm PRS/R ECO LED notpebyetcs 15 WTyK, yaensHon mowHocTn 11,49 BT/M?

KOTOPbIE HY>KHO PACMONOXNUTL B TPU PsSiAa No 5 CBETUNIbHUKOB.

[ns cpaBHeHWs NpoBeeM elle OAWH PacyeT OCBELLEHHOCTH
3TOr0 NOMELLIEHMS, HO y>Ke co cBeTunbHukamm PTF/R

414 (cM. puc. 3). MoTpe6oBanock 12 CBETUABHUKOB,

KOTOPblE PACNOJIOXKEHbI B TPW psaa No 4 CBETUNbHMKA.
3HayeHWe cpefHen ocBeleHHoCTH 460 K 1 yaensHown
MouHocTi 11,49 BT/M2 UGR TakxKe B npegenax HopMbI,

MeHblie 10. MoXHO 3aMeTUTb, YTO C TOYKM 3peHunqa

y,u,eanoM MOLLHOCTMN YCTAaHOBKa CO CBETOAMOOHBIMU

CBETUIbHMKAMK Bonee npegnovyTnuTesibHa, 0AHaKo

YPOBHU OCBELLEHHOCTN Npn NCNONb30BaHNKM CBETUNTbHWKA

C NIOMUHEeCUEeHTHbIMW NaMNaMn — BblLle.

B 3TOM 1 3aKkn04aeTca rMbKocTb KOMMbBKOTEPHOIO pac4yeTa o I ] [ | D]

OCBELEHHOCTN — NOCTPOMB OAWMH pa3 MOOeb NMOMeELLeEHNSA, ﬂpm COoCTaB/ieHN OAHHOIo pasgena

CnpaBoYHO-TEXHUYECKas UHbopMaLms
CnpaBoyHO-TeXHUYecKas nHbopmaums

MCNONb30BaHbl MaTepuManbl: <<Cr|paBquaﬂ KHUra no

Mbl MOSly4aeM BO3MOXHOCTb MPOEKTMPOBaThL pasnnyHbie OY
1, CPaBHMBANA UX, BbIOMpPATb ONTUManbHy0. 3aHMMaeT 3Ta CBETOTEXHWKe» Mof pefakumen 4.T.H. npodeccopa
npouenypa CyLLecTBEHHO MeHbLUEe BPeMA N0 CPaBHEHMIO = ’ — AnzeHbepra 0.b., kaTanorun dbupm-n3rotosmTenein

C pac4yeToM no MeToay KO3¢¢VILLVI€HTOB MCNoJsib30BaHMA. MCTOYHMKOB CBETa U CBETOBOIO O60pyﬂ,OBaHVIﬂ.
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CnpaBo4HO-TeXHMYecKas MHbopMaLms

568

Tabnuubl KO3pPULNEHTOB UCNOJIb30BAHUSA

AL UNI'LED 1200x100 4000K

AL UNI LED 600x100 4000K

ALD UNILED 1200 4000K

Tabnuubl KO3PPULNEHTOB UCNONBb3OBAHUSA

ARS R LED UNI 1200 4000K

ARS R LED UNI 1200x600 4000K

ARS S LED UNI 1200 4000K

notosok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O noTtosok 80 80 80 70 50 50 30 O
cTeHol 80 50 30 50 50 30 30 O cTeHsl 80 50 30 50 50 30 30 O cTeHsl 80 50 30 50 50 30 30 O
non 30 30 10 20 10 10 10 O nosn 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O
0,6 84 61 52 59 57 51 51 46 0,6 84 61 52 59 57 51 51 46 0,6 74 48 38 46 44 37 37 30
08 95 74 64 71 68 63 62 57 0,8 95 74 64 71 68 63 62 57 0,8 85 59 47 56 B3 46 46 39
1 101 82 70 78 74 69 69 b4 1 101 82 70 78 74 69 69 64 1 92 68 55 64 60 b4 53 46
1,25 108 91 78 86 81 77 76 71 1,25 108 91 78 86 81 77 76 71 1,25 99 77 64 73 68 62 61 55
15 112 97 83 91 85 82 81 76 15 112 97 83 91 85 82 81 76 1.5 104 84 70 79 73 68 67 61
2 116 103 88 96 90 87 85 81 2 116 103 88 96 90 87 85 81 2 110 93 77 86 80 75 74 68
2,5 120 109 93 100 93 91 89 85 2,5 120 109 93 100 93 91 89 85 2,5 115 100 83 92 85 81 79 74
3 122 113 96 103 96 94 93 89 3 122 113 96 103 96 94 93 89 3 118 105 88 96 89 85 84 79
4 124 116 98 106 98 96 94 91 4 124 116 98 106 98 96 94 91 4 121 110 92 100 92 89 88 83
5 126 119 100 108 99 98 96 93 5 126 119 100 108 99 98 96 93 5 123 114 95 103 95 92 91 86
ALD UNI LED 600 4000K ALS OPL UNILED 600 600 4000K ALS.PRS UNI LED 1200 4000K

notosok 80 80 80 70 50 50 30 O notosok 80 80 80 70 50 50 30 O notosok 80 80 80 70 50 50 30 O
cTenbl 80 50 30 50 50 30 30 O cterbl 80 50 30 50 50 30 30 O cTenbl 80 50 30 50 50 30 30 O
non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O
0,6 74 48 38 46 44 37 36 30 0,6 65 41 32 40 38 32 32 26 0,6 74 48 38 46 44 38 37 31
0.8 85 59 47 56 53 46 46 39 0,8 76 51 41 49 47 41 40 34 08 86 60 49 58 55 48 47 41
1 92 68 55 64 60 54 53 46 1 83 59 48 56 54 47 47 40 1 93 69 56 65 61 55 b4 47
1,25 99 77 64 73 68 62 61 55 1,25 91 68 57 65 61 55 55 48 1,25 100 78 64 73 69 63 62 55
1.5 104 84 70 79 73 68 67 60 15 97 75 62 71 67 61 60 53 1,5 105 85 71 79 74 69 68 641
2 110 93 77 86 80 75 74 68 2 103 84 70 78 73 68 67 60 2 110 93 77 86 80 75 74 68
2,5 115 100 83 92 85 81 79 74 2,5 108 91 76 84 78 74 72 66 2,5 115 100 83 92 85 81 79 74
3 118 105 88 96 89 85 84 79 3 112 96 81 89 82 78 76 70 3 118 105 88 96 89 85 84 79
4 121 110 92 100 92 89 88 83 A 116 102 86 94 86 82 80 74 4 121 110 92 100 92 89 87 82
5 123 114 95 103 95 92 91 86 5 118 107 90 97 89 86 83 77 5 123 114 95 103 94 92 90 86
ALS.PRS UNI LED 600x600 4000K AOT OPL UNI LED 600 4000K ARCTIC OPL ECO LED 1200 5000K

notosok 80 80 80 70 50 50 30 O notosok 80 80 80 70 50 50 30 O notosiok 80 80 80 70 50 50 30 O
cTeHsl 80 50 30 50 50 30 30 O cTeHbl 80 50 30 50 50 30 30 O cTeHsl 80 50 30 50 50 30 30 O
non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O
0,6 74 48 38 46 44 38 37 31 0,6 65 41 32 40 38 32 32 26 0,6 63 38 30 37 36 29 29 23
0.8 86 60 49 58 55 48 47 41 0,8 76 51 41 49 47 41 40 34 0.8 73 48 38 46 44 38 37 30
1 93 69 56 65 61 55 b4 47 1 83 59 48 57 54 48 47 40 1 81 55 45 53 51 44 43 36
1,25 100 78 64 73 69 63 62 55 1,25 91 68 57 65 62 55 55 48 1,25 89 64 53 61 58 51 51 44
15 105 85 71 79 74 69 68 61 15 97 75 63 71 67 61 60 53 1.5 94 71 58 67 63 57 b6 49
2 110 93 77 86 80 75 74 68 2 103 84 70 78 73 68 67 60 2 101 80 66 75 70 b4 63 55
2,5 115 100 83 92 85 81 79 74 2,5 108 91 76 84 78 T4 72 66 2,5 106 87 72 81 75 70 68 61
3 118 105 88 96 89 85 84 79 3 112 97 81 89 82 78 76 70 3 110 93 77 85 79 74 72 65
4 121 110 92 100 92 89 87 82 4 116 103 86 94 86 83 80 74 4 114 99 82 90 83 79 76 70
5 123 114 95 103 94 92 90 86 5 118 107 90 97 89 86 84 78 5 116 104 86 94 86 82 80 73
ARCTIC OPL ECO LED 1500 5000K ARCTIC OPL ECO LED 600 5000K ARCTIC.OPL ECO LED 1200 TH 5000K

notonok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O
cTeHsl 80 50 30 50 50 30 30 O cTeHbl 80 50 30 50 50 30 30 O cTeHol 80 50 30 50 50 30 30 O
non 30 30 10 20 10 10 10 O nosn 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O
0,6 63 38 29 37 36 29 29 23 0,6 63 38 30 37 36 29 29 23 0.6 63 38 29 37 36 29 29 23
08 73 48 38 46 44 37 37 30 0,8 73 48 38 46 44 38 37 30 08 73 47 38 46 44 37 37 30
1 81 55 44 53 50 44 43 36 1 81 55 45 53 51 44 43 36 1 81 55 44 53 50 43 43 36
1,25 88 64 52 61 58 51 50 43 1,25 89 64 53 61 58 51 51 44 1.25 88 64 52 61 57 51 50 43
15 94 71 58 67 63 56 55 48 15 94 71 58 67 63 57 56 49 15 94 70 58 66 62 56 55 48
2 101 80 66 74 69 b4 62 55 2 101 80 66 75 70 64 62 55 2 101 79 65 74 69 63 62 55
2,5 106 87 72 80 74 69 68 61 2,5 106 87 72 81 75 69 68 61 2,5 106 86 71 80 74 69 67 60
3 110 92 77 85 78 74 72 65 3 110 93 77 85 79 74 72 65 3 109 92 76 85 78 73 71 65
4 114 99 82 90 82 78 76 69 4 114 99 82 90 83 78 76 70 4 113 98 81 90 82 78 76 69
5 116 104 86 94 85 82 79 73 5 116 104 86 94 86 82 80 73 5 116 103 85 93 85 81 79 72
ARCTIC.OPL ECO LED 1500 TH 5000K ARCTIC.OPL ECO LED 600 TH 5000K ARS R LED TUBE 595 410 4000K SET

notosok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O notosiok 80 80 80 70 50 50 30 O
cTeHbl 80 50 30 50 50 30 30 O cTeHsl 80 50 30 50 50 30 30 O cTeHsl 80 50 30 50 50 30 30 O
non 30 30 10 20 10 10 10 O nosn 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O
0,6 62 37 29 36 35 29 28 22 0,6 63 38 29 37 36 29 29 23 0,6 61 42 35 41 39 34 34 30
0.8 73 47 37 45 44 37 36 30 0,8 73 47 38 46 44 37 37 30 0,8 70 52 44 50 47 43 42 38
1 80 55 44 52 50 43 42 35 1 81 55 44 53 50 43 43 36 1 75 59 50 56 53 49 48 44
1,25 88 63 51 60 57 50 49 42 1,25 88 63 52 60 57 51 50 43 1,25 81 67 57 63 59 56 55 51
1.5 93 70 57 66 62 56 54 47 15 94 70 57 66 62 56 55 48 1.5 85 72 61 67 63 60 59 55
2 100 79 65 74 68 63 61 54 2 100 79 65 74 69 63 61 54 2 89 78 66 72 67 bh 63 60
2,5 105 86 71 80 74 68 66 59 2,5 105 86 71 80 74 68 67 60 2,5 91 82 70 76 70 68 67 b4
3 109 92 76 84 78 73 71 b4 3 109 92 76 85 78 73 71 64 3 94 86 73 79 73 71 70 67
4 113 98 81 89 81 77 75 68 4 113 98 81 90 82 78 75 68 4 95 89 75 81 74 73 72 69
5 116 103 85 93 84 81 78 71 5 116 103 85 93 85 81 79 72 5 97 91 77 83 76 75 73 70

notosiok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O notosiok 80 80 80 70 50 50 30 O
ctevbl 80 50 30 50 50 30 30 O CTEHbI 80 50 30 50 50 30 30 O ctevbl 80 50 30 50 50 30 30 O
non 30 30 10 20 10 10 10 0 non 30 30 10 20 10 10 10 0O non 30 30 10 20 10 10 10 0
06 79 55 45 53 51 44 44 38 06 79 55 45 53 51 44 4L 38 06 79 55 45 53 51 44 44 38
08 90 67 56 bk 61 55 55 49 08 90 67 56 bk 61 55 55 49 08 90 67 56 bk 61 55 55 49
1 98 77 65 73 69 63 63 57 1 98 77 65 73 69 63 63 57 1 98 77 65 73 69 63 63 57
125 105 87 74 82 77 72 72 66 125 105 87 74 82 77 72 72 66 125 105 87 74 82 77 72 72 66
15 110 93 79 87 82 78 77 72 15 110 93 79 87 82 78 77 72 15 110 93 79 87 82 78 77 72
2 115 101 86 94 87 84 83 78 2 115 101 86 94 87 84 83 78 2 115 101 86 94 87 84 83 78
25 119 107 91 98 91 89 87 83 25 119 107 91 98 91 89 87 83 25 119 107 91 98 91 89 87 83
3 121 111 94 102 95 92 91 87 3 121 111 94 102 95 92 91 87 3 121 111 94 102 95 92 91 87
4 123 115 97 105 97 95 93 89 4 123 115 97 105 97 95 93 89 4 123 115 97 105 97 95 93 89
5 125 118 100 107 99 97 95 92 5 125 118 100 107 99 97 95 92 5 125 118 100 107 99 97 95 92
ARS/R LED UNI 300 ARS/R LED UNI 595 ARS/R LED UNI 620

notonok 80 80 80 70 50 50 30 0 notonok 80 80 80 70 50 50 30 0 notonok 80 80 80 70 50 50 30 0
crenel 80 50 30 50 50 30 30 0 crerl 80 50 30 50 50 30 30 0 ctenl 80 50 30 50 50 30 30 0
non 30 30 10 20 10 10 10 0 non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 0
0.6 79 85 45 53 51 44 44 38 06 78 54 44 52 50 44 43 37 06 78 54 44 52 50 44 43 37
0.8 90 67 56 64 61 55 85 49 08 90 66 55 63 60 54 54 48 08 90 66 55 63 60 54 54 48
! 98 77 65 73 69 63 63 57 1 97 75 43 71 68 62 &1 55 1 97 75 63 71 68 62 &1 55
1,25 10587 74 82 77 72 72 66 1,25 104 85 72 80 76 71 70 65 1,25 104 85 72 80 76 71 70 65
1.5 110 93 79 87 82 78 77 72 15 109 92 78 86 81 76 75 70 15 109 92 78 86 81 76 75 70
2 115 101 86 94 87 84 83 78 2 114 100 85 92 86 83 81 77 2 114 100 85 92 86 83 81 77
25 119 107 91 98 91 89 87 83 25 118 106 90 97 90 87 86 82 25 118 106 90 97 90 87 86 82
3 121 111 94 102 95 92 91 87 3 121 110 93101 94 91 90 86 3 121 110 93 101 94 91 90 86
4 123 115 97 105 97 95 93 89 4 123 114 96 104 96 94 92 88 4 123 114 96 104 96 94 92 88
5 125 118 100 107 99 97 95 92 5 125 118 99 107 98 96 95 91 5 125 118 99 107 98 96 95 91
ARS/S LED UNI 300 ARS/S LED UNI 600 ATLANT INDUSTRY LED 140 4500K

notosiok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O notoslok 80 80 80 70 50 50 30 O
crensl 80 50 30 50 50 30 30 O crensl 80 50 30 50 50 30 30 O crensl 80 50 30 50 50 30 30 O
non 30 30 10 20 10 10 10 0 non 30 30 10 20 10 10 10 0 non 30 30 10 20 10 10 10 0
0.6 79 55 45 53 51 44 44 38 06 78 54 44 52 50 44 43 37 06 78 53 4k 51 49 43 43 37
08 90 67 56 bk 61 55 55 49 08 90 66 55 63 60 54 54 48 08 89 66 55 63 60 54 54 48
1 98 77 65 73 69 63 63 57 1 97 75 63 71 68 62 61 55 1 97 75 63 71 68 62 61 55
125 105 87 74 82 77 72 72 66 125 104 85 72 80 76 71 70 65 125 10586 73 81 76 71 70 65
15 110 93 79 87 82 78 77 72 15 109 92 78 86 81 76 75 70 15 109 92 78 86 81 77 76 71
2 115 101 86 94 87 84 83 78 2 114 100 85 92 86 83 81 77 2 115 100 85 93 87 83 82 77
25 119 107 91_98 91 89 87 83 25 118 106 90 97 90 87 86 82 25 118 106 90 98 91 88 87 82
3 121 111 94 102 95 92 91 87 3 121 110 93101 94 91 90 86 3 121 111 94 102 94 92 90 86
4 123 115 97 105 97 95 93 89 A 123 114 96 104 96 94 92 88 A 123 115 97 104 96 94 93 89
5 125 118 100 107 99 97 95 92 5 125 118 99 107 98 96 95 91 5 125 118 99 107 98 97 95 91
ATLANT INDUSTRY LED 210 4500K ATLANT INDUSTRY LED 270 4500K ATLANT INDUSTRY LED 90 4500K

notosiok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O notosiok 80 80 80 70 50 50 30 O
ctevbl 80 50 30 50 50 30 30 O CTEHbI 80 50 30 50 50 30 30 O ctevbl 80 50 30 50 50 30 30 O
non 30 30 10 20 10 10 10 0 non 30 30 10 20 10 10 10 0O non 30 30 10 20 10 10 10 0
06 77 52 43 50 48 42 41 35 06 77 52 42 50 48 42 41 35 06 78 54 44 52 50 43 43 37
08 88 64 53 61 58 52 51 45 08 88 64 53 61 58 52 51 45 08 90 67 56 bk 61 55 54 48
1 96 73 61 69 66 60 59 53 1 95 73 641 69 65 60 59 53 1 97 76 b4 72 68 63 62 56
125 103 84 70 79 74 &9 68 62 125 103 83 70 79 74 69 68 62 125 105 86 73 81 77 72 71 66
15 108 90 76 84 79 74 73 68 15 108 90 76 84 79 74 73 68 15 110 93 79 87 82 77 76 71
2 114 99 83 91 85 81 80 75 2 114 98 83 91 85 81 80 75 2 115 101 85 93 87 84 82 78
25 117 105 89 96 90 86 85 80 25 117 105 88 96 90 86 85 80 25 118 107 90 98 91 88 87 83
3 720 110 93100 93 90 89 85 3 720 110 93100 93 90 89 84 3 121 111 94 102 94 92 91 87
4 123 114 96 104 95 93 92 87 4 123 114 96 103 95 93 92 87 4 123 115 97 105 97 95 93 89
5 125 117 98106 98 96 94 90 5 125 117 98106 98 96 94 90 5 125 118 99 107 98 97 95 91
BAT UNI LED 1200 4000K BAT UNI LED 1200 PW RS 4000K BAT UNI LED 1200 RS 4000K

notonok 80 80 80 70 50 50 30 0 notonok 80 80 80 70 50 50 30 0 notonok 80 80 80 70 50 50 30 0
ctevbl 80 50 30 50 50 30 30 O CTEHbI 80 50 30 50 50 30 30 O ctevbl 80 50 30 50 50 30 30 O
non 30 30 10 20 10 10 10 0 non 30 30 10 20 10 10 10 0O non 30 30 10 20 10 10 10 0
06 64 39 31 38 37 31 31 24 06 73 46 36 4k 42 35 35 28 06 73 47 36 45 43 36 35 29
038 75 49 40 48 46 39 39 32 08 83 57 45 5L 51 44 4k 37 08 84 58 46 55 52 45 45 38
1 82 57 46 55 52 46 45 38 1 91 66 53 62 58 51 51 4k 1 91 66 54 63 59 52 52 45
125 90 66 5k 63 60 53 52 46 125 98 75 61 71 66 60 59 52 125 99 76 63 72 67 &1 60 53
15 95 72 60 68 65 58 58 51 15 103 82 67 76 71 65 6L 58 15 104 83 69 78 73 647 66 59
2 102 81 67 76 71 &5 bk 58 2 109 91 75 84 78 73 72 65 2 110 92 76 85 79 74 73 67
25 107 88 73 82 76 71 70 63 25 113 98 81 90 83 79 77 71 25 114 99 83 91 84 80 79 73
3 111 94 78 87 80 76 74 68 3 117 103 86 94 87 83 82 76 3 118 105 87 96 88 85 83 78
4 114 100 83 91 84 80 78 72 4 720 109 90 99 90 87 86 80 4 721 110 92 100 92 89 87 82
5 117 105 87 95 87 83 81 75 5 122 113 93102 93 91 89 84 5 123 114 95 103 95 92 91 86
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Tabnuubl KO3pPULNEHTOB UCNOJIb30BAHUSA Tabnuubl KO3PPULNEHTOB UCNONBb3OBAHUSA

BAT UNI LED 1500 4000K BAT UNI LED 1500 RS 4000K BAT UNI LED 600 4000K COLIBRIDL 11 LED 4000K COLIBRI DL 15 LED 4000K COLIBRI DL 19 LED 4000K

notosok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O notosok 80 80 80 70 50 50 30 O notosok 80 80 80 70 50 50 30 0 notonok 80 80 80 70 50 50 30 O notosok 80 80 80 70 50 50 30 O

cTenbl 80 50 30 50 50 30 30 O ctedbl 80 50 30 50 50 30 30 O cTenbl 80 50 30 50 50 30 30 O cTenbl 80 50 30 50 50 30 30 O cTerbl 80 50 30 50 50 30 30 O cTeHbl 80 50 30 50 50 30 30 O

non 30 30 10 20 10 10 10 O nosn 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O

0,6 66 42 33 41 39 33 33 27 0,6 73 47 36 45 43 36 35 29 0,6 64 39 31 38 37 31 31 24 0,6 78 53 43 51 49 43 42 36 0,6 77 52 42 50 48 42 41 35 0,6 77 52 42 50 48 42 41 35

0.8 76 52 42 50 48 42 41 35 0,8 84 58 46 55 52 45 45 38 0.8 75 49 39 48 46 39 39 32 0.8 88 65 53 62 59 52 52 46 0,8 88 64 52 61 58 52 51 45 0.8 88 64 53 61 58 52 51 45

1 84 60 49 57 55 48 48 41 1 91 66 54 63 59 52 52 45 1 82 57 46 55 52 45 45 38 1 96 73 61 69 66 60 59 53 1 95 72 60 69 65 59 58 52 1 95 72 60 69 65 59 58 52

1,25 92 69 57 65 62 56 56 49 1,25 99 76 62 72 67 61 60 53 1,25 90 66 b4 63 59 53 52 45 1.25 103 83 70 78 74 69 68 62 1,25 102 82 69 77 73 68 67 61 1.25 102 82 69 77 73 68 67 61

15 97 75 63 71 67 62 61 b4 15 104 83 69 78 72 67 66 59 15 95 72 60 68 64 58 57 50 1.5 108 90 76 84 79 74 73 67 15 107 89 75 83 78 73 72 66 15 107 89 75 83 78 73 72 66

2 104 84 70 79 74 69 67 61 2 110 92 76 85 79 74 73 67 2 102 81 67 76 71 65 64 57 2 113 98 82 91 84 80 79 74 2 113 97 82 90 84 80 78 73 2 113 97 82 90 84 80 78 73

2,5 109 91 76 85 79 74 73 67 2,5 114 99 83 91 84 80 79 73 2,5 107 88 73 82 76 71 69 63 2,5 117 104 88 96 89 86 84 79 2,5 117 103 87 95 88 85 84 79 2,5 117 103 87 95 88 85 83 78

3 112 96 81 89 83 79 77 71 3 118 105 87 96 88 85 83 78 3 110 94 78 86 80 75 74 67 3 120 109 92 100 92 90 88 84 3 120 108 91 99 92 89 87 83 3 120 108 91 99 92 89 87 83

4 116 102 85 94 86 83 81 75 4 121 110 92 100 92 89 87 82 4 114 100 83 91 84 80 78 71 4 122 113 95 103 95 93 91 87 4 122 113 95 103 94 92 90 86 4 122 113 95 103 94 92 90 86

5 118 107 89 97 89 86 84 78 5 123 114 95 103 95 92 91 86 5 117 104 86 95 87 83 81 75 5 124 117 98 106 97 95 93 89 5 124 116 97 105 97 95 93 89 5 124 116 97 105 97 95 93 89

BELL T LED 35 D15 4000K BELL T LED 35 D25 4000K BELL T LED 35 D45 4000K DL POWER LED 40 D40 DL POWER LED 40 D60 DL POWER LED 40 D70

notosok 80 80 80 70 50 50 30 O notosok 80 80 80 70 50 50 30 O notosok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 0 notonok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O

cTenbl 80 50 30 50 50 30 30 O cterbl 80 50 30 50 50 30 30 O cTenbl 80 50 30 50 50 30 30 O cTenbl 80 50 30 50 50 30 30 O cTerbl 80 50 30 50 50 30 30 O cTensl 80 50 30 50 50 30 30 O

non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O

0,6 105 91 84 88 86 83 83 81 0,6 105 92 84 89 86 84 84 81 0,6 104 90 82 87 84 82 81 79 0,6 89 69 60 67 64 60 59 55 0,6 88 67 58 65 63 58 57 53 0,6 87 65 56 63 61 56 55 51

0.8 110 97 88 93 90 87 87 84 0,8 110 97 88 93 90 88 87 85 08 109 95 86 91 88 85 85 82 08 98 79 69 75 72 68 67 63 0,8 97 77 67 T4 71 67 66 61 0,8 96 76 66 73 70 65 64 60

1 114 101 92 97 93 91 90 88 1 114 102 92 97 93 91 90 88 1 114 101 91 96 92 90 89 87 1 104 86 75 82 78 74 74 69 1 104 85 74 81 77 73 72 68 1 103 84 73 80 76 72 71 66

1,25 118 107 96 102 97 95 95 92 1,25 118 108 96 102 97 95 95 92 1,25 118 107 96 102 97 95 94 92 1.25 111 95 83 90 85 82 81 77 1,25 110 94 82 89 84 81 80 76 1.25 109 93 81 88 83 80 79 75

1.5 120 110 98 104 98 97 96 93 15 120 110 98 104 98 97 96 94 1.5 120 110 98 103 98 96 96 93 15 114 100 87 94 89 85 85 81 15 114 99 86 93 88 85 84 80 15 113 98 85 92 87 84 83 79

2 123 115 101 107 100 99 98 96 2 123 115 101 107 100 99 98 96 2 123 115 101 107 100 99 98 96 2 118 106 92 99 93 90 89 85 2 118 106 91 98 92 90 88 85 2 118 105 91 98 92 89 88 84

2,5 125 117 102 108 101 100 99 97 2,5 125 117 102 108 101 100 99 97 2,5 125 117 102 108 101 100 99 97 2,5 121 111 95 102 95 93 92 88 2,5 121 111 95 102 95 93 92 88 2,5 121 110 94 102 95 92 91 87

3 126 120 104 110 102 102 100 98 3 126 120 104 110 102 102 100 98 3 126 120 104 110 102 102 100 98 3 123 115 98 105 98 96 95 91 3 123 115 98 105 98 96 94 91 3 123 114 98 105 97 95 94 90

4 127 122 104 111 103 102 101 98 A 127 122 104 111 103 102 101 98 4 127 122 104 111 103 102 101 98 4 125 118 100 107 99 98 96 93 4 125 118 100 107 99 97 96 92 4 125 117 99 107 99 97 96 92

5 128 124 105 112 103 103 101 99 5 128 124 105 112 103 103 101 99 5 128 124 105 112 103 103 101 99 5 126 121 102 109 101 99 98 94 5 126 120 102 109 100 99 98 94 5 126 120 101 109 100 99 97 94

BELL T LED 50 D15 4000K BELL T LED 50 D25 4000K BELL T LED 50 D45 4000K DL POWER LED 40 D80 DL POWER LED 60 D40 DL POWER LED 60 D40

notosok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O notosok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O

cTeHbl 80 50 30 50 50 30 30 O cTeHsl 80 50 30 50 50 30 30 O cTeHol 80 50 30 50 50 30 30 O cteHol 80 50 30 50 50 30 30 O cTeHsl 80 50 30 50 50 30 30 O cteHol 80 50 30 50 50 30 30 O

non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O

0,6 105 91 84 88 86 83 83 81 0,6 105 92 84 89 86 84 84 81 0,6 104 90 82 87 84 82 81 79 0,6 81 58 48 56 b4 48 47 42 0,6 89 69 60 67 64 60 59 55 0,6 88 67 58 65 63 58 57 53

0.8 110 97 88 93 90 87 87 84 0,8 110 97 88 93 90 88 87 85 08 109 95 86 91 88 85 85 82 08 92 70 59 67 64 58 57 52 0,8 98 79 69 75 72 68 67 63 0,8 97 77 67 74 71 67 66 61

1 114 101 92 97 93 91 90 88 1 114 102 92 97 93 91 90 88 1 114 101 91 96 92 90 89 87 1 99 78 66 74 70 65 65 59 1 104 86 75 82 78 74 74 69 1 104 85 74 81 77 73 72 68

1,25 118 107 96 102 97 95 95 92 1,25 118 108 96 102 97 95 95 92 1.25 118 107 96 102 97 95 94 92 1.25 106 88 75 83 78 74 73 68 1,25 111 95 83 90 85 82 81 77 1.25 110 94 82 89 84 81 80 76

1.5 120 110 98 104 98 97 96 93 15 120 110 98 104 98 97 96 94 15 120 110 98 103 98 96 96 93 1.5 110 94 80 88 83 79 78 73 15 114 100 87 94 89 85 85 81 15 114 99 86 93 88 85 84 80

2 123 115 101 107 100 99 98 96 2 123 115 101 107 100 99 98 96 2 123 115 101 107 100 99 98 96 2 115 102 87 94 88 85 83 79 2 118 106 92 99 93 90 89 85 2 118 106 91 98 92 90 88 85

2,5 125 117 102 108 101 100 99 97 2,5 125 117 102 108 101 100 99 97 2,5 125 117 102 108 101 100 99 97 2,5 119 107 91 99 92 89 88 84 2,5 121 111 95 102 95 93 92 88 2,5 121 111 95 102 95 93 92 88

3 126 120 104 110 102 102 100 98 3 126 120 104 110 102 102 100 98 3 126 120 104 110 102 102 100 98 3 121 112 95 102 95 93 91 87 3 123 115 98 105 98 96 95 91 3 123 115 98 105 98 96 94 91

4 127 122 104 111 103 102 101 98 4 127 122 104 111 103 102 101 98 4 127 122 104 111 103 102 101 98 4 124 115 97 105 97 95 93 90 4 125 118 100 107 99 98 96 93 4 125 118 100 107 99 97 96 92

5 128 124 105 112 103 103 101 99 5 128 124 105 112 103 103 101 99 5 128 124 105 112 103 103 101 99 5 125 119 100 107 99 97 96 92 5 126 121 102 109 101 99 98 94 5 126 120 102 109 100 99 98 94

BLADE DL LED 10 4000K BLADE DL LED 15 4000K BUG LED 10 5000K round DL POWER LED 60 D70 DL POWER LED 460 D80 FLAME UNI LED 1300 190 4000K

notosok 80 80 80 70 50 50 30 O notosok 80 80 80 70 50 50 30 O notosiok 80 80 80 70 50 50 30 0 notosiok 80 80 80 70 50 50 30 0 notonok 80 80 80 70 50 50 30 O notosok 80 80 80 70 50 50 30 O

cTeHbl 80 50 30 50 50 30 30 O cteHbl 80 50 30 50 50 30 30 O cTeHbl 80 50 30 50 50 30 30 O cTeHbl 80 50 30 50 50 30 30 O cTenbl 80 50 30 50 50 30 30 O cTeHbl 80 50 30 50 50 30 30 O

non 30 30 10 20 10 10 10 O nosn 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O

0,6 74 47 37 45 43 36 36 29 0,6 74 47 37 45 43 36 36 29 0,6 65 40 31 39 38 31 31 25 0,6 87 65 56 63 61 56 55 51 0,6 81 58 48 56 54 48 47 42 0,6 74 48 38 46 44 37 37 30

08 84 59 47 56 53 46 45 38 0,8 84 59 47 56 53 46 45 39 08 75 50 40 48 46 40 39 33 08 96 76 66 73 70 65 64 60 0,8 92 70 59 67 64 58 57 52 0.8 85 59 48 56 53 47 46 39

1 92 67 55 64 60 53 53 46 1 92 67 55 b4 60 53 53 46 1 83 58 47 55 53 46 46 39 1 103 84 73 80 76 72 71 66 1 99 78 66 74 70 65 65 59 1 92 68 55 b4 61 b4 53 46

1,25 99 77 63 72 68 62 61 b4 1,25 99 77 64 73 68 62 61 b4 1,25 90 67 55 64 60 54 B3 47 1,25 109 93 81 88 83 80 79 75 1,25 106 88 75 83 78 74 73 68 1,25 100 78 64 73 68 63 62 55

1.5 104 84 69 78 73 68 67 60 15 104 84 69 78 73 68 67 60 1.5 96 73 61 69 66 60 59 52 1.5 113 98 85 92 87 84 83 79 15 110 94 80 88 83 79 78 73 1.5 104 84 70 79 74 68 67 61

2 110 93 77 86 80 75 74 68 2 110 93 77 86 80 75 74 68 2 103 82 68 77 72 67 66 59 2 118 105 91 98 92 89 88 84 2 115 102 87 94 88 85 83 79 2 110 93 77 86 80 75 74 68
z 2,5 115 100 83 92 85 81 79 74 2,5 115 100 83 92 85 81 79 74 2,5 108 89 75 83 77 72 71 65 2,5 121 110 94 102 95 92 91 87 2,5 119 107 91 99 92 89 88 84 2,5 115 100 83 92 85 81 80 74 Z
g 3 118 105 88 96 89 85 84 79 3 118 105 88 96 89 85 84 79 3 111 95 79 88 81 77 75 69 3 123 114 98 105 97 95 94 90 3 121 112 95 102 95 93 91 87 3 118 105 88 96 89 86 84 79 g
= 4 121 110 92 100 92 89 87 83 4 121 110 92 100 92 89 88 83 4 115 101 84 93 85 81 80 74 4 125 117 99 107 99 97 96 92 4 124 115 97 105 97 95 93 90 4 121 110 92 100 92 89 88 83 =
3 5 123 114 95 103 95 92 91 86 5 123 114 95 103 95 92 91 86 5 118 106 88 96 88 85 83 77 5 126 120 101 109 100 99 97 94 5 125 119 100 107 99 97 96 92 5 123 114 95 103 95 92 91 86 s
g 2
= =
-3 [+
2 2
o Q
g BUG LED 20 5000K round CD LED 13 4000K CD LED 18 4000K FLAME UNI LED 1600 190 4000K FLIP T LED 13 W D20 4000K FLIP T LED 13 W D25 4000K 2
3 notonok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 0 notonok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O 3
5‘, cTenbl 80 50 30 50 50 30 30 O cteHbl 80 50 30 50 50 30 30 O cTenbl 80 50 30 50 50 30 30 O ctensl 80 50 30 50 50 30 30 O cTenbl 80 50 30 50 50 30 30 O cTeHbl 80 50 30 50 50 30 30 O é
'CT> non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O g
I 0,6 71 44 34 43 40 33 32 26 0,6 65 40 32 39 38 31 31 25 0,6 65 40 32 39 38 31 31 25 0,6 74 48 38 46 44 37 37 30 0,6 105 90 83 88 85 83 83 80 0,6 104 90 83 87 85 82 82 79 T
3 0.8 82 55 44 52 49 42 41 34 0,8 75 50 40 48 47 40 40 33 08 75 50 40 48 47 40 40 33 08 85 59 48 56 53 47 46 39 0,8 109 96 87 92 89 86 86 83 0.8 109 95 86 91 88 86 85 82 3
- 1 89 64 51 60 56 49 48 40 1 83 58 47 56 53 46 46 39 1 83 58 47 56 53 46 46 39 1 92 68 55 64 61 54 53 46 1 114 101 91 96 92 90 89 87 1 113 100 90 96 92 90 89 86 o
g' 1,25 96 73 59 68 63 57 55 48 1,25 91 67 55 64 61 54 B4 47 1,25 91 67 55 64 61 b4 b4 47 1.25 100 78 64 73 68 63 62 55 1,25 118 107 96 101 96 95 94 92 1.25 118 107 96 101 96 95 94 91 g'
© 15 101 80 65 74 68 62 61 53 15 96 73 61 69 66 59 59 52 1.5 96 73 61 69 66 59 59 52 1.5 104 84 70 79 74 68 67 61 15 120 110 97 103 98 96 95 93 1.5 120 109 97 103 98 96 95 93 ©

2 107 88 72 81 75 69 68 60 2 103 82 68 77 72 67 65 59 2 103 82 68 77 72 67 65 59 2 110 93 77 86 80 75 74 68 2 123 114 100 106 100 99 98 95 2 123 114 100 106 100 99 98 95

2,5 111 95 78 87 80 75 73 66 2,5 108 89 74 83 77 72 71 64 2,5 108 89 74 83 77 72 71 b4 2,5 115 100 83 92 85 81 80 74 2,5 124 117 102 108 101 100 99 96 2,5 124 117 102 108 101 100 99 96

3 115 101 83 92 84 80 77 71 3 111 95 79 88 81 77 75 649 3 111 95 79 88 81 77 75 69 3 118 105 88 96 89 86 84 79 3 126 119 103 110 102 101 100 97 3 126 119 103 110 102 101 100 97

4 118 106 88 96 87 84 81 75 4 115 101 84 92 85 81 79 73 4 115 101 84 92 85 81 79 73 4 121 110 92 100 92 89 88 83 4 127 121 104 111 102 102 100 97 4 127 121 104 111 102 102 100 97

5 120 110 91 99 90 87 85 79 5 118 106 88 96 88 85 83 77 5 118 106 88 96 88 85 83 77 5 123 114 95 103 95 92 91 86 5 128 123 105 112 103 103 101 98 5 128 123 105 112 103 102 101 98
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Tabnuubl KO3pPULNEHTOB UCNOJIb30BAHUSA Tabnuubl KO3PPULNEHTOB UCNONBb3OBAHUSA

FLIP T LED 13 W D50 4000K FLIP T LED 26 W D20 4000K FLIP T LED 26 W D25 4000K HB 228 LED D30 HB 228 LED Dé4 HB 76 LED D100

notosok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O notosiok 80 80 80 70 50 50 30 O notosok 80 80 80 70 50 50 30 0 notonok 80 80 80 70 50 50 30 O notosok 80 80 80 70 50 50 30 O

cTenbl 80 50 30 50 50 30 30 O ctedbl 80 50 30 50 50 30 30 O ctensl 80 50 30 50 50 30 30 O cTenbl 80 50 30 50 50 30 30 O cTerbl 80 50 30 50 50 30 30 O cTeHbl 80 50 30 50 50 30 30 O

non 30 30 10 20 10 10 10 O nosn 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O

0,6 99 82 74 79 77 74 73 70 0,6 105 90 83 88 85 83 83 80 0,6 104 90 83 87 85 82 82 79 0,6 107 93 86 91 88 86 86 84 0,6 90 70 61 67 65 60 60 56 0,6 70 41 31 40 38 30 30 23

0.8 105 89 80 86 82 79 79 75 0,8 109 96 87 92 89 86 86 83 08 109 95 86 91 88 86 85 82 0.8 111 97 89 94 90 88 88 85 0,8 98 79 69 76 73 68 68 63 0.8 80 53 41 50 47 40 39 32

1 110 96 85 91 87 84 84 80 1 114 101 91 96 92 90 89 87 1 113 100 90 96 92 90 89 86 1 115 103 93 98 94 92 91 89 1 105 87 76 83 79 75 74 70 1 88 62 49 58 55 47 46 39

1,25 116 104 92 98 93 91 90 88 1,25 118 107 96 101 96 95 94 92 1,25 118 107 96 101 96 95 94 91 1.25 119 108 97 102 97 96 95 93 1,25 111 96 84 91 86 83 82 79 1.25 96 72 57 67 63 56 55 47

15 118 107 95 101 95 93 92 89 15 120 110 97 103 98 96 95 93 15 120 109 97 103 98 96 95 93 1.5 120 110 98 104 99 97 96 94 15 115 101 88 95 89 86 85 82 15 101 78 63 73 68 62 60 53

2 122 112 98 105 98 97 96 93 2 123 114 100 106 100 99 98 95 2 123 114 100 106 100 99 98 95 2 123 115 101 107 100 99 98 96 2 119 108 93 100 94 91 90 87 2 107 87 71 80 74 69 67 60

2,5 124 116 100 107 100 98 97 95 2,5 124 117 102 108 101 100 99 96 2,5 124 117 102 108 101 100 99 96 2,5 125 117 102 108 101 100 99 97 2,5 122 112 96 103 96 94 93 90 2,5 111 94 76 86 79 74 72 66

3 125 119 102 109 101 100 99 96 3 126 119 103 110 102 101 100 97 3 126 119 103 110 102 101 100 97 3 126 120 103 110 102 101 100 98 3 124 116 99 106 99 97 96 93 3 114 99 81 90 83 78 77 70

4 127 121 103 110 102 101 99 97 4 127 121 104 111 102 102 100 97 4 127 121 104 111 102 102 100 97 4 127 122 104 111 103 102 101 98 4 125 118 101 108 100 98 97 93 4 117 104 84 94 86 82 80 74

5 128 123 105 111 103 102 100 98 5 128 123 105 112 103 103 101 98 5 128 123 105 112 103 102 101 98 5 128 124 105 112 103 103 101 98 5 127 121 103 110 101 100 98 95 5 119 107 87 97 88 84 83 77

FLIP T LED 26 W D50 4000K FLIP T LED 36 W D20 4000K FLIP T LED 36 W D25 4000K HB 76 LED D120 HB 76 LED D120x40 HB 76 LED D30

notosiok 80 80 80 70 50 50 30 O notosok 80 80 80 70 50 50 30 O notosok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 0 notonok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O

cTeHol 80 50 30 50 50 30 30 O cTeHsl 80 50 30 50 50 30 30 O cTeHol 80 50 30 50 50 30 30 O cTeHol 80 50 30 50 50 30 30 O cTeHsl 80 50 30 50 50 30 30 O cteHol 80 50 30 50 50 30 30 O

non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O

0,6 99 82 74 79 77 74 73 70 0,6 105 90 83 88 85 83 83 80 0,6 104 90 83 87 85 82 82 79 0,6 67 38 27 36 34 26 26 18 0,6 58 25 13 23 21 12 12 3 0,6 107 93 86 91 88 86 86 84

08 105 89 80 86 82 79 79 75 0,8 109 96 87 92 89 86 86 83 08 109 95 86 91 88 86 85 82 08 78 50 37 47 44 36 36 28 0,8 65 30 16 28 25 15 14 4 0,8 111 97 89 94 90 88 88 85

1 110 96 85 91 87 84 84 80 1 114 101 91 96 92 90 89 87 1 113 100 90 96 92 90 89 86 1 86 58 45 55 51 44 43 35 1 70 34 19 31 28 17 16 b 1 115 103 93 98 94 92 91 89

1,25 116 104 92 98 93 91 90 88 1,25 118 107 96 101 96 95 94 92 1,25 118 107 96 101 96 95 94 91 1.25 94 68 54 b4 59 52 51 43 1,25 75 38 21 35 31 19 18 6 1.25 119 108 97 102 97 96 95 93

1.5 118 107 95 101 95 93 92 89 15 120 110 97 103 98 96 95 93 1.5 120 109 97 103 98 96 95 93 1.5 99 75 60 70 65 58 57 50 15 78 41 23 37 33 21 19 6 1.5 120 110 98 104 99 97 96 94

2 122 112 98 105 98 97 96 93 2 123 114 100 106 100 99 98 95 2 123 114 100 106 100 99 98 95 2 105 84 68 78 72 b6 b4 57 2 82 46 25 41 35 22 21 7 2 123 115 101 107 100 99 98 96

2,5 124 116 100 107 100 98 97 95 2,5 124 117 102 108 101 100 99 96 2,5 124 117 102 108 101 100 99 96 2,5 110 91 74 84 77 71 70 63 2,5 85 49 27 43 37 24 22 7 2,5 125 117 102 108 101 100 99 97

3 125 119 102 109 101 100 99 96 3 126 119 103 110 102 101 100 97 3 126 119 103 110 102 101 100 97 3 113 97 79 88 81 76 74 68 3 87 51 29 45 38 25 23 8 3 126 120 103 110 102 101 100 98

4 127 121 103 110 102 101 99 97 A 127 121 104 111 102 102 100 97 4 127 121 104 111 102 102 100 97 4 116 102 83 92 84 80 78 72 4 89 54 30 47 40 26 24 8 4 127 122 104 111 103 102 101 98

5 128 123 105 111 103 102 100 98 5 128 123 105 112 103 103 101 98 5 128 123 105 112 103 102 101 98 5 118 106 86 95 87 83 81 75 5 91 56 31 48 41 27 24 8 5 128 124 105 112 103 103 101 98

FLIP T LED 36 W D50 4000K HB 152 LED D100 HB 152 LED D120 HB 76 LED D64 INSEL LB R LED 100 D120 4000K INSEL LB R LED 120 D15 5000K

notosok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O notosok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O

cTeHbl 80 50 30 50 50 30 30 O cTeHsl 80 50 30 50 50 30 30 O cTeHol 80 50 30 50 50 30 30 O cteHol 80 50 30 50 50 30 30 O cTeHsl 80 50 30 50 50 30 30 O cteHol 80 50 30 50 50 30 30 O

non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O

0,6 99 82 74 79 77 74 73 70 0,6 70 41 31 40 38 30 30 23 0,6 67 38 27 36 34 26 26 18 0,6 90 70 61 67 65 60 60 56 0,6 70 42 32 41 38 31 31 24 0,6 111 99 92 96 94 92 92 90

0.8 105 89 80 86 82 79 79 75 0,8 80 53 41 50 47 40 39 32 08 78 50 37 47 44 36 36 28 08 98 79 69 76 73 68 68 63 0,8 82 55 44 53 50 43 42 35 038 114 102 94 98 95 93 93 91

1 110 96 85 91 87 84 84 80 1 88 62 49 58 55 47 46 39 1 86 58 45 55 51 44 43 35 1 105 87 76 83 79 75 74 70 1 90 65 53 62 58 51 50 43 1 117 106 96 101 97 96 95 93

1,25 116 104 92 98 93 91 90 88 1,25 96 72 57 67 63 56 55 47 1.25 94 68 54 64 59 52 51 43 1.25 111 96 84 91 86 83 82 79 1,25 99 76 62 71 67 61 60 53 1,25 120 110 99 104 99 98 97 95

1.5 118 107 95 101 95 93 92 89 15 101 78 63 73 68 62 60 53 1.5 99 75 60 70 65 58 57 50 1.5 115 101 88 95 89 86 85 82 15 104 84 69 78 73 68 67 60 1,5 121 112 100 105 100 99 98 96

2 122 112 98 105 98 97 96 93 2 107 87 71 80 74 69 67 60 2 105 84 68 78 72 b6 b4 57 2 119 108 93 100 94 91 90 87 2 110 93 77 86 80 75 74 68 2 124 115 102 107 101 100 99 97

2,5 124 116 100 107 100 98 97 95 2,5 111 94 76 86 79 74 72 66 2,5 110 91 74 84 77 71 70 63 2,5 122 112 96 103 96 94 93 90 2,5 115 101 84 92 86 82 80 75 2,5 125 118 103 109 102 101 100 97

3 125 119 102 109 101 100 99 96 3 114 99 81 90 83 78 77 70 3 113 97 79 88 81 76 74 68 3 124 116 99 106 99 97 96 93 3 118 106 89 97 90 86 85 80 3 126 120 104 110 103 102 100 98

4 127 121 103 110 102 101 99 97 4 117 104 84 94 86 82 80 74 4 116 102 83 92 84 80 78 72 4 125 118 101 108 100 98 97 93 4 121 111 93 101 93 90 89 84 4 127 122 105 111 103 102 101 98

5 128 123 105 111 103 102 100 98 5 119 107 87 97 88 84 83 77 5 118 106 86 95 87 83 81 75 5 127 121 103 110 101 100 98 95 5 123 115 96 104 96 93 92 87 5 128 124 105 112 104 103 101 99

HB 152 LED D120x40 HB 152 LED D30 HB 152 LED Dé4 INSEL LB R LED 70 D90 30 EX INSEL LB R LED 80 D140 4000K INSEL LB S LED 80 D120 5000K

notosok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O notosok 80 80 80 70 50 50 30 O notosok 80 80 80 70 50 50 30 0 notonok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O

cTenbl 80 50 30 50 50 30 30 O cterbl 80 50 30 50 50 30 30 O cTenbl 80 50 30 50 50 30 30 O cTenbl 80 50 30 50 50 30 30 O cTenbl 80 50 30 50 50 30 30 O cTeHbl 80 50 30 50 50 30 30 O

non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O nosn 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O

0,6 58 25 13 23 21 12 12 3 0,6 107 93 86 91 88 86 86 84 0,6 90 70 61 68 65 61 60 b6 0,6 77 51 41 49 47 41 4O 34 0,6 70 42 32 41 38 31 31 24 0,6 71 44 34 42 40 33 33 26

0,8 65 30 16 28 25 15 14 4 0,8 111 97 89 94 90 88 88 85 0.8 99 79 69 76 73 69 68 64 0.8 88 63 52 61 58 51 51 44 0,8 82 55 44 53 50 43 42 35 0.8 83 57 45 54 51 44 43 36

1 70 34 19 31 28 17 16 5 1 115 103 93 98 94 92 91 89 1 105 87 76 83 79 75 74 70 1 95 72 60 68 65 59 58 52 1 90 65 52 62 58 51 50 43 1 91 67 54 63 59 53 52 45

1,25 75 38 21 35 31 19 18 6 1,25 119 108 97 102 97 96 95 93 1,25 112 97 85 91 87 83 83 79 1.25 103 82 69 78 73 68 67 61 1,25 99 76 62 71 67 61 60 53 1.25 99 77 64 73 68 62 61 55

15 78 41 23 37 33 21 19 6 15 120 110 98 104 99 97 96 94 15 115 101 88 95 89 87 86 82 1.5 107 89 75 83 78 73 72 67 15 104 84 69 78 73 67 66 60 1.5 105 85 71 79 74 69 68 62
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g HB 228 LED D100 HB 228 LED D120 HB 228 LED D120x40 JET/T LED 35 D15 4000K JET/T LED 35 D25 4000K JET/T LED 35 D45 4000K 2
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Tabnuubl KO3pPULNEHTOB UCNOJIb30BAHUSA

JET/T LED 50 D15 4000K

JET/T LED 50 D25 4000K

JET/T LED 50 D45 4000K

Tabnuubl KO3PPULNEHTOB UCNONBb3OBAHUSA

LINER DR LED LINE 1200 S

LINER DR LED LINE 1500 R

LINER DR LED LINE 1500 S

notosok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O notosok 80 80 80 70 50 50 30 O
cTenbl 80 50 30 50 50 30 30 O ctedbl 80 50 30 50 50 30 30 O cTenbl 80 50 30 50 50 30 30 O
non 30 30 10 20 10 10 10 O nosn 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O
0,6 105 91 84 88 86 83 83 81 0,6 105 90 83 88 85 83 82 80 0,6 104 89 82 87 84 81 81 78
0.8 110 97 88 93 90 87 87 84 0,8 110 96 87 92 89 86 86 83 0.8 109 95 86 91 88 85 85 82
1 114 101 91 97 93 91 90 87 1 114 101 91 96 92 90 90 87 1 113 100 90 96 92 89 89 86
1,25 118 107 96 101 97 95 94 92 1,25 118 107 96 101 97 95 94 92 1,25 118 107 96 101 97 95 94 92
15 120 110 98 103 98 96 96 93 15 120 110 98 103 98 96 96 93 15 120 110 98 103 98 96 95 93
2 123 114 101 106 100 99 98 95 2 123 114 100 106 100 99 98 95 2 123 114 101 106 100 99 98 95
2,5 125 117 102 108 101 100 99 96 2,5 125 117 102 108 101 100 99 96 2,5 125 117 102 108 101 100 99 96
3 126 120 104 110 102 101 100 98 3 126 120 104 110 102 101 100 98 3 126 120 104 110 102 102 100 98
4 127 122 104 111 103 102 100 98 4 127 122 104 111 103 102 100 98 4 127 122 104 111 103 102 100 98
5 128 124 105 112 103 103 101 98 5 128 124 105 112 103 103 101 98 5 128 124 105 112 103 103 101 98
K 200 LED 4000K LED MALL PRS 100 IP54 5000K LED MALL PRS 30 IP54 5000K

notosok 80 80 80 70 50 50 30 O notosok 80 80 80 70 50 50 30 O notosok 80 80 80 70 50 50 30 O
cTenbl 80 50 30 50 50 30 30 O cterbl 80 50 30 50 50 30 30 O cTenbl 80 50 30 50 50 30 30 O
non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O
0,6 64 39 30 38 37 30 30 24 0,6 79 55 45 53 51 45 44 38 0,6 79 55 45 53 51 45 44 38
0.8 74 49 39 47 45 38 38 31 0,8 90 66 55 63 60 54 54 48 08 90 66 55 63 60 54 54 48
1 82 56 46 54 52 45 44 37 1 97 75 63 71 68 62 61 55 1 97 75 63 71 68 62 61 55
1,25 89 65 b4 62 59 52 52 45 1,25 104 85 72 80 76 71 70 64 1,25 104 85 72 80 76 71 70 b4
15 95 72 60 68 64 58 57 50 15 109 91 77 85 80 76 75 69 15 109 91 77 85 80 76 75 69
2 102 81 67 76 70 65 63 56 2 114 99 84 92 86 82 81 76 2 114 99 84 92 86 82 81 76
2,5 107 88 73 82 75 71 69 62 2,5 118 105 89 97 90 87 85 81 2,5 118 105 89 97 90 87 85 81
3 110 94 78 86 79 75 73 66 3 120 110 93 101 93 91 89 85 3 120 110 93 101 93 91 89 85
4 114 100 83 91 83 79 77 70 A 123 114 96 104 95 93 92 87 4 123 114 96 104 95 93 92 87
5 117 105 87 95 86 83 80 74 5 125 117 98 106 98 96 94 90 5 125 117 98 106 98 96 94 90
LED MALL PRS 50 IP54 5000K LED MALL PRS 80 IP54 5000K LINER DR LED 1200 R

notosiok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O notosok 80 80 80 70 50 50 30 O
cTeHbl 80 50 30 50 50 30 30 O cTeHsl 80 50 30 50 50 30 30 O cteHol 80 50 30 50 50 30 30 O
non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O
0.6 79 55 45 53 51 45 44 38 0,6 79 55 45 53 51 45 44 38 0.6 75 49 40 48 45 39 38 32
08 90 66 55 63 60 54 54 48 0,8 90 66 55 63 60 54 54 48 0.8 86 61 49 58 55 48 48 41
1 97 75 63 71 68 62 61 55 1 97 75 63 71 68 62 61 55 1 93 69 57 66 62 56 55 48
1,25 104 85 72 80 76 71 70 64 1,25 104 85 72 80 76 71 70 64 1,25 100 79 65 74 70 b4 63 57
15 109 91 77 85 80 76 75 69 1.5 109 91 77 85 80 76 75 69 15 105 86 71 80 75 69 68 62
2 114 99 84 92 86 82 81 76 2 114 99 84 92 86 82 81 76 2 111 94 78 87 81 76 75 69
2,5 118 105 89 97 90 87 85 81 2,5 118 105 89 97 90 87 85 81 25 115 101 84 93 86 82 80 75
3 120 110 93 101 93 91 89 85 3 120 110 93 101 93 91 89 85 3 118 106 89 97 89 86 85 80
4 123 114 96 104 95 93 92 87 4 123 114 96 104 95 93 92 87 4 121 111 92 101 93 90 88 83
5 125 117 98 106 98 96 94 90 5 125 117 98 106 98 96 94 90 5 123 115 96 104 95 93 91 87
LINER DR LED 1200 S LINER DR LED 1500 R LINER DR LED 1500 S

notosok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O notosok 80 80 80 70 50 50 30 O
cTenbl 80 50 30 50 50 30 30 O ctedbl 80 50 30 50 50 30 30 O cTenbl 80 50 30 50 50 30 30 O
non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O
0,6 75 49 40 48 45 39 38 32 0,6 75 50 40 48 46 39 38 32 0,6 75 50 40 48 46 39 38 32
0.8 86 61 49 58 55 48 48 41 0,8 86 61 49 58 55 48 48 41 0.8 86 61 49 58 55 48 48 41
1 93 69 57 66 62 56 55 48 1 93 69 57 66 62 56 55 48 1 93 69 57 66 62 56 55 48
1,25 100 79 65 74 70 b4 63 57 1,25 100 79 66 74 70 64 63 57 1,25 100 79 66 74 70 b4 63 57
15 105 86 71 80 75 69 68 62 15 105 86 71 80 75 70 68 62 15 105 86 71 80 75 70 68 62
2 111 94 78 87 81 76 75 69 2 111 94 78 87 81 77 75 69 2 111 94 78 87 81 77 75 69
2,5 115 101 84 93 86 82 80 75 2,5 115 101 84 93 86 82 81 75 2,5 115 101 84 93 86 82 81 75
3 118 106 89 97 89 86 85 80 3 118 106 89 97 90 86 85 80 3 118 106 89 97 90 86 85 80
4 121 111 92 101 93 90 88 83 4 121 111 92 101 93 90 88 83 4 121 111 92 101 93 90 88 83
5 123 115 96 104 95 93 91 87 5 123 115 96 104 95 93 91 87 5 123 115 96 104 95 93 91 87
LINER DR LED 600 R LINER DR LED 600 S LINER DR LED LINE 1200 R

notosok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O notosok 80 80 80 70 50 50 30 O
cTenbl 80 50 30 50 50 30 30 O cTedbl 80 50 30 50 50 30 30 O cTenbl 80 50 30 50 50 30 30 O
non 30 30 10 20 10 10 10 O nosn 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O
0,6 75 49 39 48 45 39 38 32 0,6 75 49 39 48 45 39 38 32 0,6 75 49 40 48 45 39 38 32
0.8 86 61 49 58 55 48 48 41 0,8 86 61 49 58 55 48 48 41 0.8 86 61 49 58 55 48 48 41
1 93 69 57 66 62 55 55 48 1 93 69 57 66 62 55 55 48 1 93 69 57 66 62 56 55 48
1,25 100 79 65 74 70 64 63 57 1,25 100 79 65 74 70 64 63 57 1,25 100 79 65 74 70 64 63 57
15 105 85 71 80 75 69 68 62 15 105 85 71 80 75 69 68 62 15 105 86 71 80 75 69 68 62
2 111 94 78 87 81 76 75 69 2 111 94 78 87 81 76 75 69 2 111 94 78 87 81 76 75 69
2,5 115 101 84 93 86 82 80 75 2,5 115 101 84 93 86 82 80 75 2,5 115 101 84 93 86 82 80 75
3 118 106 88 97 89 86 85 80 3 118 106 88 97 89 86 85 80 3 118 106 89 97 89 86 85 80
4 121 111 92 101 93 90 88 83 4 121 111 92 101 93 90 88 83 4 121 111 92 101 93 90 88 83
5 123 115 95 104 95 93 91 86 5 123 115 95 104 95 93 91 86 5 123 115 96 104 95 93 91 87

notosok 80 80 80 70 50 50 30 0 notosok 80 80 80 70 50 50 30 O notosok 80 80 80 70 50 50 30 O
cteHol 80 50 30 50 50 30 30 O cTeHsl 80 50 30 50 50 30 30 O cteHsl 80 50 30 50 50 30 30 O
non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O
0.6 75 49 40 48 45 39 38 32 0,6 75 50 40 48 46 39 38 32 0,6 75 50 40 48 46 39 38 32
08 86 61 49 58 55 48 48 41 0,8 86 61 49 58 55 48 48 41 0.8 86 61 49 58 55 48 48 41
1 93 69 57 66 62 56 55 48 1 93 69 57 b6 62 56 55 48 1 93 69 57 66 62 56 55 48
1,25 100 79 65 74 70 b4 63 57 1,25 100 79 66 74 70 64 63 57 1.25 100 79 66 74 70 b4 63 57
1.5 105 86 71 80 75 69 68 62 15 105 86 71 80 75 70 68 62 15 105 86 71 80 75 70 68 62
2 111 94 78 87 81 76 75 69 2 111 94 78 87 81 77 75 69 2 111 94 78 87 81 77 75 69
2,5 115 101 84 93 86 82 80 75 2,5 115 101 84 93 86 82 81 75 2,5 115 101 84 93 86 82 81 75
3 118 106 89 97 89 86 85 80 3 118 106 89 97 90 86 85 80 3 118 106 89 97 90 86 85 80
4 121 111 92 101 93 90 88 83 4 121 111 92 101 93 90 88 83 4 121 111 92 101 93 90 88 83
5 123 115 96 104 95 93 91 87 5 123 115 96 104 95 93 91 87 5 123 115 96 104 95 93 91 87
LINER DR LED LINE 600 R LINER DR LED LINE 600 S LINERR DR LED 900

notonok 80 80 80 70 50 50 30 0 notonok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O
cTenbl 80 50 30 50 50 30 30 O cTerbl 80 50 30 50 50 30 30 O cTeHsl 80 50 30 50 50 30 30 O
non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O
0,6 75 49 39 48 45 39 38 32 0,6 75 49 39 48 45 39 38 32 0,6 75 49 39 47 45 38 37 31
08 86 61 49 58 55 48 48 41 0,8 86 61 49 58 55 48 48 41 0,8 85 60 48 57 b4 47 47 40
1 93 69 57 66 62 55 55 48 1 93 69 57 66 62 55 55 48 1 92 68 56 65 61 55 B4 47
1.25 100 79 65 74 70 b4 63 57 1,25 100 79 65 74 70 64 63 57 1.25 100 78 65 73 69 63 62 56
15 105 85 71 80 75 69 68 62 15 105 85 71 80 75 69 68 62 15 105 85 70 79 74 69 68 61
2 111 94 78 87 81 76 75 69 2 111 94 78 87 81 76 75 69 2 111 93 78 86 80 76 74 68
2,5 115 101 84 93 86 82 80 75 2,5 115 101 84 93 86 82 80 75 2,5 115 100 83 92 85 81 80 74
3 118 106 88 97 89 86 85 80 3 118 106 88 97 89 86 85 80 3 118 105 88 96 89 86 84 79
4 121 111 92 101 93 90 88 83 4 121 111 92 101 93 90 88 83 4 121 110 92 100 92 89 88 83
5 123 115 95 104 95 93 91 86 5 123 115 95 104 95 93 91 86 5 123 114 95 103 95 92 91 86
LINER R DR LED 1200 TH 4000K LINER R DR LED 1200 LINER R DR LED 1500

notonok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O
cTenbl 80 50 30 50 50 30 30 O cterbl 80 50 30 50 50 30 30 O cTeHbl 80 50 30 50 50 30 30 O
non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O
0,6 74 48 38 46 44 37 37 31 0,6 75 50 40 48 46 39 38 32 0,6 75 50 40 48 46 39 38 32
0.8 85 59 48 57 b4 47 46 40 0,8 86 61 49 58 55 48 48 41 0.8 86 61 49 58 55 48 48 41
1 92 68 55 64 61 b4 B3 47 1 93 69 57 66 62 56 55 48 1 93 69 57 66 62 56 55 48
1.25 100 78 64 73 69 63 62 55 1,25 100 79 66 74 70 64 63 57 1.25 100 79 66 74 70 64 63 57
15 104 84 70 79 74 68 67 61 15 105 86 71 80 75 70 68 62 1.5 105 86 71 80 75 70 68 62
2 110 93 77 86 80 75 74 68 2 111 94 78 87 81 77 75 69 2 111 94 78 87 81 76 75 69
2,5 115 100 83 92 85 81 80 74 2,5 115 101 84 93 86 82 81 75 2,5 115 101 84 93 86 82 80 75
3 118 105 88 96 89 85 84 79 3 118 106 89 97 90 86 85 80 3 118 106 89 97 89 86 85 80
4 121 110 92 100 92 89 88 83 4 121 111 92 101 93 90 88 83 4 121 111 92 101 93 90 88 83
5 123 114 95 103 95 92 91 86 5 123 115 96 104 95 93 91 87 5 123 115 95 104 95 93 91 87
LINER R DR LED 600 TH 4000K LINER R DR LED 600 LINER R LED 1200 CF

notosok 80 80 80 70 50 50 30 0 notonok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O
cTenbl 80 50 30 50 50 30 30 O cTenbl 80 50 30 50 50 30 30 O cTenbl 80 50 30 50 50 30 30 O
non 30 30 10 20 10 10 10 O nosn 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O
0,6 74 48 38 46 44 37 37 31 0,6 75 49 39 48 45 39 38 32 0,6 75 49 40 48 45 39 38 32
0.8 85 59 48 57 b4 47 46 40 0,8 86 61 49 58 55 48 48 41 0.8 86 61 49 58 55 48 48 41
1 92 68 55 64 61 b4 B3 47 1 93 69 57 65 62 55 55 48 1 93 69 57 66 62 56 55 48
1.25 100 78 64 73 69 63 62 55 1,25 100 79 65 74 70 64 63 57 1.25 100 79 65 74 70 b4 63 57
1.5 104 84 70 79 74 68 67 61 15 105 85 71 80 75 69 68 62 1.5 105 86 71 80 75 69 68 62
2 110 93 77 86 80 75 74 68 2 111 94 78 87 81 76 75 69 2 111 94 78 87 81 76 75 69
2,5 115 100 83 92 85 81 80 74 2,5 115 101 84 93 86 82 80 75 2,5 115 101 84 93 86 82 80 75
3 118 105 88 96 89 85 84 79 3 118 106 88 97 89 86 85 80 3 118 106 89 97 89 86 85 80
4 121 110 92 100 92 89 88 83 4 121 111 92 101 92 90 88 83 4 121 111 92 101 93 90 88 83
5 123 114 95 103 95 92 91 86 5 123 115 95 104 95 93 91 86 5 123 115 96 104 95 93 91 87
LNB ECO LED 70 4000K LNK ECO LED 140 4000K LNK ECO LED 1x35 4000K

notosok 80 80 80 70 50 50 30 0 notonok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O
cTenbl 80 50 30 50 50 30 30 O cTenbl 80 50 30 50 50 30 30 O cTeHbl 80 50 30 50 50 30 30 O
non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O
0,6 75 48 38 47 44 38 37 31 0,6 75 48 38 47 44 38 37 31 0,6 75 48 38 47 44 38 37 31
0.8 85 60 48 57 b4 47 47 40 0,8 85 60 48 57 54 47 47 40 0.8 85 60 48 57 54 47 47 40
1 92 68 56 65 61 55 b4 47 1 92 68 56 65 61 55 B4 47 1 92 68 56 65 61 55 b4 47
1.25 100 78 65 73 69 63 62 56 1,25 100 78 65 73 69 63 62 56 1.25 100 78 65 73 69 63 62 56
15 105 85 70 79 74 69 68 61 15 1056 85 70 79 74 69 68 61 1.5 105 85 70 79 74 69 68 61
2 111 94 78 87 81 76 75 69 2 111 94 78 87 81 76 75 69 2 111 94 78 87 81 76 75 69
2,5 115 100 84 92 85 81 80 75 2,5 115 100 84 92 85 81 80 75 2,5 115 100 84 92 85 81 80 75
3 118 106 88 97 89 86 84 79 3 118 106 88 97 89 86 84 79 3 118 106 88 97 89 86 84 79
4 121 111 92 101 92 90 88 83 4 121 111 92 101 92 90 88 83 4 121 111 92 101 92 90 88 83
5 123 115 95 104 95 93 91 86 5 123 115 95 104 95 93 91 86 5 123 115 95 104 95 93 91 86
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Tabnuubl KO3pPULNEHTOB UCNOJIb30BAHUSA Tabnuubl KO3PPULNEHTOB UCNONBb3OBAHUSA

LNK ECO LED 2x35 4000K LNK ECO LED 70 4000K LNK LED 140 4000K OPL ECO LED 1200 S 5000K OPL ECO LED 1200x600 R 4000K OPL ECO LED 1200x600 R 5000K

notosok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O notosok 80 80 80 70 50 50 30 O notosok 80 80 80 70 50 50 30 0 notonok 80 80 80 70 50 50 30 O notosok 80 80 80 70 50 50 30 O

cTenbl 80 50 30 50 50 30 30 O ctedbl 80 50 30 50 50 30 30 O cTenbl 80 50 30 50 50 30 30 O cTenbl 80 50 30 50 50 30 30 O cTerbl 80 50 30 50 50 30 30 O cTeHbl 80 50 30 50 50 30 30 O

non 30 30 10 20 10 10 10 O nosn 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O

0,6 75 48 38 47 44 38 37 31 0,6 75 48 38 47 44 38 37 31 0,6 73 46 36 44 42 35 35 28 0,6 75 48 38 46 44 38 37 31 0,6 74 48 38 46 44 37 37 30 0,6 74 48 38 46 44 37 37 30

0.8 85 60 48 57 b4 47 47 40 0,8 85 60 48 57 54 47 47 40 0.8 83 57 46 55 52 45 44 37 0.8 85 60 48 57 b4 47 46 40 0,8 85 59 48 56 53 47 46 39 0.8 85 59 48 56 53 47 46 39

1 92 68 56 65 61 55 b4 47 1 92 68 56 65 61 55 B4 47 1 91 66 53 62 58 52 51 44 1 92 68 56 65 61 b4 b4 47 1 92 68 55 64 60 54 53 46 1 92 68 55 64 60 54 53 46

1,25 100 78 65 73 69 63 62 56 1,25 100 78 65 73 69 63 62 56 1,25 98 75 62 71 66 60 59 52 1.25 100 78 64 73 69 63 62 55 1,25 99 77 64 73 68 62 61 55 1.25 99 77 64 73 68 62 61 55

15 105 85 70 79 74 69 68 61 15 105 85 70 79 74 69 68 61 15 103 82 67 76 71 65 64 57 1.5 105 85 70 79 74 68 67 61 15 104 84 70 79 74 68 67 61 15 104 84 70 79 74 68 67 61

2 111 94 78 87 81 76 75 69 2 111 94 78 87 81 76 75 69 2 109 91 75 84 78 73 71 65 2 111 93 78 86 80 76 74 68 2 110 93 77 86 80 75 74 68 2 110 93 77 86 80 75 74 68

2,5 115 100 84 92 85 81 80 75 2,5 115 100 84 92 85 81 80 75 2,5 113 98 81 90 83 78 77 70 2,5 115 100 83 92 85 81 80 74 2,5 115 100 83 92 85 81 80 74 2,5 115 100 83 92 85 81 80 74

3 118 106 88 97 89 86 84 79 3 118 106 88 97 89 86 84 79 3 116 103 85 94 86 83 81 75 3 118 105 88 96 89 86 84 79 3 118 105 88 96 89 85 84 79 3 118 105 88 96 89 85 84 79

4 121 111 92 101 92 90 88 83 4 121 111 .92 101 92 90 88 83 4 119 108 90 98 90 87 85 79 4 121 111 92 100 92 89 88 83 4 121 110 92 100 92 89 88 83 4 121 110 92 100 92 89 88 83

5 123 115 95 104 95 93 91 86 5 123 115 95 104 95 93 91 86 5 122 112 93 101 93 90 88 83 5 123 114 95 103 95 92 91 86 5 123 114 95 103 95 92 91 86 5 123 114 95 103 95 92 91 86

LNK LED 35 4000K LNK LED 70 4000K LNK LED TUBE 1500 220 4000K SET OPL ECO LED 1200x600 S 4000K OPL ECO LED 1200x600 S 5000K OPL ECO LED 300 R 4000K

notosok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O notosok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 0 notonok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O

cTenbl 80 50 30 50 50 30 30 O cterbl 80 50 30 50 50 30 30 O cTenbl 80 50 30 50 50 30 30 O cTenbl 80 50 30 50 50 30 30 O cTerbl 80 50 30 50 50 30 30 O cTensl 80 50 30 50 50 30 30 O

non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O

0,6 73 46 36 44 42 35 35 28 0,6 73 46 36 44 42 35 35 28 0,6 61 37 29 36 35 28 28 22 0,6 74 48 38 46 44 37 37 30 0,6 74 48 38 46 44 37 37 30 0,6 75 48 38 46 44 38 37 31

0.8 83 57 46 55 52 45 44 37 0,8 83 57 46 55 52 45 44 37 08 71 46 37 45 43 36 36 29 08 85 59 48 56 53 47 46 39 0,8 85 59 48 56 53 47 46 39 0,8 85 60 48 57 b4 47 46 40

1 91 66 53 62 58 52 51 44 1 91 66 53 62 58 52 51 44 1 78 53 43 51 49 42 42 35 1 92 68 55 64 60 54 53 46 1 92 68 55 64 60 54 53 46 1 92 68 56 65 61 b4 b4 47

1,25 98 75 62 71 66 60 59 52 1,25 98 75 62 71 66 60 59 52 1,25 85 62 51 59 b6 49 49 42 1.25 99 77 64 73 68 62 61 55 1,25 99 77 64 73 68 62 61 55 1.25 100 78 64 73 69 63 62 55

15 103 82 67 76 71 65 64 57 15 103 82 67 76 71 65 64 57 15 91 68 56 64 61 55 b4 47 15 104 84 70 79 74 68 67 61 1.5 104 84 70 79 74 68 67 61 15 105 85 70 79 74 69 67 61

2 109 91 75 84 78 73 71 65 2 109 91 75 84 78 73 71 65 2 97 77 63 72 67 62 60 b4 2 110 93 77 86 80 75 74 68 2 110 93 77 86 80 75 74 68 2 111 93 78 87 80 76 74 69

2,5 113 98 81 90 83 78 77 70 2,5 113 98 81 90 83 78 77 70 2,5 102 84 69 78 72 &7 66 59 2,5 115 100 83 92 85 81 80 74 2,5 115 100 83 92 85 81 80 74 2,5 115 100 83 92 85 81 80 74

3 116 103 85 94 86 83 81 75 3 116 103 85 94 86 83 81 75 3 106 89 74 82 76 72 70 64 3 118 105 88 96 89 85 84 79 3 118 105 88 96 89 85 84 79 3 118 105 88 96 89 86 84 79

4 119 108 90 98 90 87 85 79 4 119 108 90 98 90 87 85 79 4 110 95 79 87 80 76 74 68 4 121 110 92 100 92 89 88 83 4 121 110 92 100 92 89 88 83 4 121 111 92 100 92 89 88 83

5 122 112 93 101 93 90 88 83 5 122 112 93 101 93 90 88 83 5 112 100 83 91 83 80 78 72 5 123 114 95 103 95 92 91 86 5 123 114 95 103 95 92 91 86 5 123 114 95 103 95 93 91 86

LNK.OPL ECO LED 140 4000K LNK.OPL ECO LED 70 4000K OD LED 12 4000K OPL ECO LED 300 R 5000K OPL ECO LED 300 S 4000K OPL ECO LED 300 S 5000K

notosiok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O notosok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O notonok 80 80 80 70 50 50 30 O

cTeHbl 80 50 30 50 50 30 30 O cTeHsl 80 50 30 50 50 30 30 O cTeHol 80 50 30 50 50 30 30 O cteHol 80 50 30 50 50 30 30 O cTeHsl 80 50 30 50 50 30 30 O cteHol 80 50 30 50 50 30 30 O

non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 © non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O non 30 30 10 20 10 10 10 O

0,6 74 48 38 46 44 37 37 30 0,6 74 48 38 46 44 37 37 30 0.6 64 40 31 39 37 31 31 25 0.6 75 48 38 46 44 38 37 31 0,6 75 48 38 46 44 38 37 31 0,6 75 48 38 46 44 38 37 31
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1007000210 .....cceenee. 140  1015000460............... 108 1021000360................ 103 1028000480................ 11 1041000080................ 131 1051000070................ 132 1065000170......co.eee. 255
1007000260................ 140  1015000480................ 108 1021000370.....ccvvenee. 109 1028000880................ 111 1041000110 ..cvcvinnee. 131 1051000110 ... 132 106 1065000210...ccccvvvenee. 255
1007000300......c.cc..... 141 1015000500................ 109 1021000380.....c..ccu.... 103 1029000020................ 100 1041000180......cccen... 131 1055000060............... 133 1060000100......ccccc..... 124 1065000220............... 255
1007000370 .....cccene.. 140  1015000550................ 108 1021000410................ 103 1029000050............... 100 1041000280................ 131 1055000060................ 147 1060000150.............. 124 1065000240................ 255
é 1007000400................ 141 1016000010......ccco..... 107 1022000070......ccocu.... 102 1029000120.....cccceue.. 100 1041000352 .....cccocvnee. 131 1055000110 ...cccvcenee. 133 1060000150................ 146 1065000250................ 255 %
=3 3
'g 1007000430.........cc..... 140 1016000020................ 107 1027000010 .....cccrvrvvnne. 92 1029000130...cccccvvene. 100 1041000490................ 131 1055001010 ..ccccvcunee. 133 1060000160................ 124 1066000010......cene.. 254 'g
g 1007000457 ..ccoevrenee. 141 1016000030................ 107 1027000030.....cccocvvveee. 92 1042000010 ....cccene.. 130 1055001110 e, 133 1060000170......cccene.. 124 1066000020................ 254 g
% 1007000470................ 140 1017000020................ 106 1027000080......cccc.cvnee. 92 103 1042000030......cccenu.. 130 1055001210 ...cccceeenee. 133 1061000030................ 120  1066000030................ 254 %
o o
% 1007000490................ 140 1017000060................ 106 1027000150 ....ccvenee. 109 1031000020.....cccouvevnne. 94 1043000030................ 129 1057000030.....ccccc..... 123 1061000060................ 120 1067000010 ....ccvenee. 257 %
o a
S 1007000510 ....cccenee. 141 1017000130 ..., 109 1027000200.....ccccccvvnee. 92 1031000050.....ccccc0evnee. 94 1043000070........cc..... 129 1057000080............... 123 1061000120................ 120 1067000020................ 257 .
1007000580................ 140  1017000182........cc.c.. 106 1027000350.....cccccvvveee. 92 1031000090.....cccccrvvnee. 94 1043000130 ...cccvevnee. 129 1057000080................ 147 1061000180................ 120 10670000871 ....ccovvenee. 257
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1129000040

1067000091 1069001700 1071001100 1074000460 1088000050 1102000180 1138000010

1067000170 1069001710 1071002010 1074000470 1088000060 1102000190 1129000070 1138000020

1067000180 1069001720 1071002020 1074000500 1107000020 1138000050

1068000010 1069001740 1071002050 1076000010 1107000050 1138000080

1068000030 1069001900 1071002060 1076000020 1093000020 1109000020 1130000010 1138000120

1069000060 1069002050 1071002070 1076000030 1093000040 1109000050 1130000020 1139000010

1069000080 1069002090 1071002080 1076000040 1131000050 1139000020

1069000090 1069002140 1071002120 1077000010 1131000060

1069000170 1069002330 1071002140 1077000020 1100000010 1111000050 1131001010

1069000190 1069002350 1071002150 1077000050 1100000050 1111000120 1131001020 1141000030

1069000220 1069002390 1071002170 1077000070 1100000110 1111000190 1133000010 1142000030

1069000300 1069002410 1071002180 1077000090 1100000120 1113000020 1133000020 1142000040

1069000310 1069002440 1071002190 1077000200 1100000170 1113000050 1133000060 1142000050

1069000340 1069002580 1071002200 1077000210 1100000190 1113000060 1133000250 1142000060

1069000420 1069002610 1071002210 1077000230 1100000220 1114000050 1133000270 1143000010

1069000440 1069002650 1073000010 1079000100 1100000250 1114000060 1133000270 1143000020

1069000530 1069002680 1073000030 1079000110 1100000260 1114000070 1133000280 1143000030

1069000720 1069002750 1073000050 1079000120 1100000270 1117000060 1134000010 1143000050

1069000850 1069002930 1073000070 1100000280 1117000080 1134000050 1143000060

1069000990 1069002940 1073000140 1102000030 1117000100 1135000040 1143000210

1069001000 1069003250 1073000160 1081000030 1102000040 1118000020 1135000170 1143000220

1069001030 1069005240 1073000180 1083000010 1102000080 1118000110 1135000190 1143000230

1069001070 1073000210 1083000030 1102000090 1118000130 1135000210 1144000020

1069001090 1073000230 1088000010 1102000140 1137000020 1144000030

1069001680 1071001030 1073000260 1088000020 1102000150 1137000210 1144000080

1069001680 1071001050 1073000300 1088000030 1102000160 1129000010 1137000220 1145000010

1069001690 1071001080 1073000330 1088000040 1102000170 1129000030 1138000010 1147000010
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115 1159000110 ... 221 1170000660 ................ 218 1170001070 v 195 1170001810 ..o, 193  1183000100.....ccu.... 202 1195000100 ......cccnevnee. 208 1223005130 v 191

1155000010 .....cccene.. 220 1159000160................ 221 1170000670 .........cc..c. 218 1170001080 .......c..cc..e. 195 1170001820........cc..... 193 1183000130.....ccccuuu.e. 202 1195000120......cccce.ee. 208 1223005150 ....ccccvenee 191
1155000070........c...... 220 1159000170 .c.ccvivennee 221 1170000680 ..........c..... 218 1170001090 ....cccovvveeee 195 1170001830 .....ccvevnee. 193 1183000150 ....cccuneee. 202 1223005160......c....... 191
1155000210 .....ccvevnee. 220 1159000180 .....cccnevnee. 221 1170000690 .....cccovvene. 218 1170001100 ..o 195 1170001840................ 193 1183000220................ 202 120 1223005210 ...ccccvvvenee. 191
1155000280................ 220 1159000190 ....cccnevnee. 221 1170000700................ 218 1170001110 v 195 1170001850......c.cc..... 193  1183000260................ 202 1201000090.........cc..... 200 1223005230 ....ccccceveee. 191
1155000410............... 220 1159000200 ................ 221 1170000710 v 218 1170001120 v 195 1170001860......c.cc..... 193 1183000300................ 202 1201000150.....ccccce.ee. 200 1224001200 ....cccoevene. 246
1155000470 ......ccen... 220 1159000210 .c.covvvennee 221 1170000720 ...ccovvnenee 218 1170001130 v 195 1170001870 ...covvrvnee. 193 1183000320........cc...... 202 1201000200......cc..... 200 1224001210 v 246
1155000610......cc....... 220 1159000220 .......ccce.... 221 1170000730......cccc... 218 1170001140 ....cooveeee 195 1170001880.........c...... 193 1183000360................ 202 1201000240................ 200 1224001220 .......co.ee. 246
1155000620................ 220 1159000230......cccco.... 221 1170000740 ....cccovenee 218 1170001150 .o 219 1170001890 .....ccrevnee. 193 1183000400................ 202 1201000300......cccco.... 200 1225000010 ...cccovvvnenee 190
1155000680................ 220 1170000750 .....ccvveuee. 218 1170001160 ..o 219 1170001900......c.cc..... 193  1183000420................ 202 1201000400................ 200 1228000010 ..cccvrrrenee 335
1155000690................ 220 116 1170000760................ 192 1170001170 ..coevrenee. 219 1170001910 ...cocevnee. 193  1183000490............... 202 1201000490................ 200 1228000020 ..........c..... 335
1156000070................ 246 1166000010 ... 98 1170000770 ....cccvvenee. 192 1170001180 ...ccovveuee. 219 1171000010 .....ccrevnee. 215 1183000500............... 202 1201000540..........c..... 200 1228000030 ....ccccoevenee 335
1156000080................ 246 1166000010 ... 146 1170000780.......cccuc... 192 1170001190 .cccvrveneee. 219 1171000020................ 215 1185000010 ....cccvevnee. 210 1203000010 .c.cvivennee 201 1229000010 ..o, 99
1156000090................ 246 1166000030 .....cccivvvenne 98 1170000850................ 197 1170001200................ 219 1172000010 .....ccccvne.. 199 1185000020................ 210 1203000030.......ccc..... 201 1229000020 .....cccovvevnee. 99
1156000110 ...ccceenee. 246 1166000050......cccveee. 98 1170000860............ 197 1170001210 ..ccvvrenee. 217 1172000020.........c...... 199 1185000050................ 210 1204000010 ....ccccvvvvrene. 85
1156000120 ......cccene.. 246 1166000060 ..o 98 1170000870....cccccen.e. 197 1170001220 .....ccene.. 217 1172000040................ 199 1185000060................ 210 123
1156000130 ...ccccenee. 246 1166000070 ... 98 1170000880................ 197 1170001230 .....cocveeee. 217 1173000170 ....ccvevnee. 207 1187000020................ 209 121 1232000010.....coveeee. 175
1156000150........cc...... 246 1170000890................ 197 1170001240 ................ 217 1173000210 .....cccvnee. 207 1187000070 ......cccco.... 209 1213000020.........c..... 214 1232000020 .....ccveee 175
1156000160.........c...... 246 117 1170000940................ 196 1170001250 ....ccveeee. 217 1188000010......cccvne.. 160 1215000020................ 211 1232000030 ....cccvvvenee 175
1156000170 ...cccecenee. 246 1170000220 ..o 194 1170000950............... 196  1170001260............... 217 118 1215000040................ 211 1232000040 ............... 175
é 1159000040................ 221 1170000230......cccc0.... 194 1170000960................ 196 1170001270 ...cccvvvenee. 216 1180000010......crcvne.. 160 119 1232000050................ 175 %
=3 3
'g 1159000050................ 221 1170000480................ 194 1170000970 .....covvene.. 196  1170001280.....cc.cnc.. 216 1181000070 ......cccen... 204 1193000010 .ccvivennee. 206 122 1232000060................ 175 'g
g 1159000060................ 221 1170000500................ 194 1170000980................ 196 1170001290 ..ccovvenee. 216 1181000150 ...cceene.. 204 1193000020 ......cccenee. 206 1221000010 i, 189 1232000070 .....ccvene.. 175 g
% 1159000070.........c...... 221 1170000510 ....ccovennee 194 1170001030 ...ccvvenee. 195 1170001300.......cceue.. 216 1182000010 .....ccrevnee. 368 1193000040............... 206 1221000020........cc..... 189 1232000080................ 175 %
o o
% 1159000080................ 221 1170000530 ....ccccnevnee. 194 1170001040................ 195 1170001310 .cccvrreneee. 216 1182000020................ 368 1195000040.......c..c..... 208 1222000010 .c.coivernee 188 1232000090 .....ccccveuee. 175 %
o a
S 1159000090................ 221 1170000640................ 218 1170001050............... 195 1170001320........cc.uc.. 216 1183000030........ccc..... 202 1195000060................ 208 1222000020................ 188 1232000100................ 175 .
1159000100........c...... 221 1170000650................ 218 1170001060 ..........cc.... 195 1170001800................ 193 1183000080................ 202 1195000080................ 208 1223005120 ....cccceevnee. 191 1232000110 ..ccvvenee. 175
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1232000120

1324000210

1285000100 1295000080 1303000520 1311000090 1321000090 1333000020

1232000130 1285000130 1295000180 1304000010 1311000100 1321000100 1328000010 1333000030

1232000140 1295000220 1305000020 1311000110 1321002010 1328000020 1333000040

1232000150 1295000260 1305000070 1311000120 1321002020 1333000060

1232000160 1291000010 1295000290 1305000120 1311000140 1321002030 1333000110

1291000020 1295000310 1305000160 1311000160 1321002040 1331000010 1334000280

1291000050 1295000400 1305000220 1311000180 1321002050 1331000020 1334000290

1253000010 1292000010 1297000030 1305000280 1311000190 1321002060 1331000040 1334000300

1253000020 1292000020 1297000040 1305000610 1311000210 1321002070 1331000060 1334000310

1292000140 1297000070 1305000650 1311002010 1321002080 1331000070 1334000320

1292000150 1297000080 1305000850 1311002030 1321002090 1331000080 1334000330

1269000010 1292000160 1297000100 1305000890 1311002040 1321002100 1332000420 1334000340

1269000020 1292000170 1297000190 1306000020 1311002050 1322000010 1332000430 1334000350

1269000030 1293000100 1297000200 1306000030 1311002060 1322000020 1332000440 1334000360

1293000160 1297000220 1308000010 1311002070 1323000010 1332000450 1334000370

1293000200 1308000020 1311002080 1323000020 1332000460 1334000380

1277000020 1293000230 1308000030 1311002090 1323000030 1332000470 1334000390

1293000230 1301000040 1311002100 1323000040 1332000480 1334000400

1293000240 1301000310 1317000019 1324000120 1332000490 1334000410

1281000030 1293000270 1301000410 1310000020 1317000029 1324000130 1332000500 1334000420

1281000100 1293000280 1301000480 1310000030 1317000040 1324000140 1332000510 1334000430

1283000030 1293000420 1301000540 1310000040 1324000150 1332000520 1334000600

1283000080 1293000870 1301000560 1311000030 1324000160 1332000530 1334000610

1283000130 1294000080 1301001010 1311000050 1321000030 1324000170 1332000540 1337000020

1285000020 1294000120 1303000020 1311000060 1321000040 1324000180 1332000550 1337000030

1285000030 1295000020 1303000070 1311000070 1321000050 1324000190 1332000560

1285000070 1295000050 1303000170 1311000080 1321000060 1324000200 1332000570
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134 1351000920............... 338 1359000210 .cvrenes 343 1367001070...........c.... 344 137 1375000090................ 362 1391000150................ 366  1401000630................ 320

1347001310 .. 266 1351000930.....ccccunn. 338 1359000230................ 343 1367001080 ..........c..e. 344 1370000010......cceuu.. 311 1375000120......cce.ee. 362 1392000010 .....cceevnee 380 1401000640........ 320
1347001370 ...cccveenee. 266 1351000940..........c..... 338 1359000250 ......coeee. 343 1367001090 ....ccccvene. 344 1371000020......cccc..... 360 1376000010 ....cccennee. 359 1392000020................ 380 1401000650.......cc.ee. 320
1347001440 ................ 266 1351000950.......cco.... 338 1359000260 ... 343 1367001100 ...coene. 345 1371000070................ 360 1376000040............... 359  1394000010......cco..... 322 1401000660................ 320
1347001460................ 266 1351000960 ................ 338 1359000290................ 343 1367001110 v 345 1371000090.........c...... 360 1376000050................ 359  1394000020................ 323 1401000670......ccc..e. 320
1347001470 ........c...... 266 1351000970 .....cceevnee. 338 1359000300 .......coceeue. 343 1367001120 .o 345 1371000130 ...cccrivnee. 360 1376000080.............. 359 1395000020................ 269 1401000680 ................ 320
1347001480................ 266 1351000980.......c.c..... 338 1359000330 ...cccovvrenee 343 1367001130, 345 1372000030................ 356 1377000010........c....... 364  1395000040............... 269  1401000690................ 320
1347001490 ......ccnne.. 266 1351000990 ......cccevnee. 338 1359000370 ... 343 1367001140 ... 345 1372000040................ 356 1377000050................ 364 1397000050................ 203 1401000730 ....ccccvveenee 320
1347001500........c...... 266 1351001220.......ccc..... 338 1367001150 ... 345 1372000050................ 356 1379000010 .....ccevnee. 365 1397000060............... 203 1402000010 ...cccovrvvenee 321
1351001230 ... 338 136 1367001160 ...c.coeee. 345 1372000110 ... 356 1379000020.......cccco.... 365 1397000070 ....cccnennee. 203 1402000020 ....ccccvvvenee 321
135 1351001250.....ccouue. 338 1363000010 .....ccoeuee 343 1367001170 .o 345 1372000120........ccc..... 356 1379000030............... 365 1397000080................ 203  1402000040................ 321
1351000010.....cccvne.. 337 1351001260................ 338 1363000040 ... 343 1367001180 ..o 345 1372000140......c.c...... 356 1379000060............... 365 1397000090................ 203 1402000050 ......ccoeveee. 321
1351000020................ 337 1351001280.....cccvnee. 338 1367000010 ...ccovvrenee 344 1367001190 e 345 1372000170 ...cocvcenee. 357 1379000080.........c..... 365 1397000100.......cce.... 203 1403000010 ..cccvrrvrenee 314
1351000100......ccc..... 338 1351001290 ... 338 1367000020................ 344 1367001200 ... 345 1373000020................ 361 1397000110......c.cco.c.. 203 1403000020 ..........c..... 314
1351000120......cccu... 338 1353000010 .....ccvevnee. 342 1367000030 .....ccoveee. 344 1367001210 e 345 1373000050.........c...... 361 138 1397000120............... 203 1403000030 ....ccccovveeee 314
1351000130 ...cccuevnee. 338 1353000110 .ccvieennee, 343 1367000040 ..o 344 1367001220 i 345 1373000070......cccc..... 361 1381000010 ..c..cccvennee. 363 1403000060............... 314
1351000410 .....ccene.. 337 1353000140 ... 343 1367000050.............. 344 1367001230 ... 345 1373000190 .....cccvne.. 361 1386000010........cc..... 119 140 1403000310.....ccocveeee. 315
1351000450................ 337 1355000010 .....cccnevnee. 343 1367000060 ... 344 1367001240 ... 345 1373000270 .....ccocune.. 361 1386000020............... 119  1401000400............... 318 1403000320 .....cccoene. 315
1351000520......c.ccc..... 338 1355000030.....cccenee. 343 1367000070 ....ccovvrenee 344 1367001250................ 345 1373000287 ....ceoeenee. 361 1401000410............... 318 1403000330................ 315
1351000540................ 338 1355000110 i, 343 1367000080............ 344 1367001260 ... 345 1373001010 ..., 361 139 1401000420................ 318 1403000340................ 315
é 1351000550................ 338 1355000130....cccccevnee. 343 1367000090 .......ccceee. 344 1367001270 i 345 1373001030 .....ccvvvnee. 3617 1391000010 ....cccevnee. 366  1401000440................ 318 14030004710 ...cvvenee 316 %
=3 3
'g 1351000710 ...ccceeenee. 337 1359000010 ....ccccvennee. 343 1367001010 v 344 1369000030 ... 310 1373001100 ......ccene.. 361 1391000020.......ccccv.... 366 1401000570 ....cccennee 320 1403000420 ....ccccveee. 316 'g
g 1351000750................ 337 1359000030................ 343 1367001020 ... 344 1369000040 ... 310 1373001127 v, 3617 1391000050................ 366  1401000580................ 320 1403000530.........cc..c. 316 g
% 1351000820................ 338 1359000050............... 343 1367001030 ....ccccvenee 344 1369000050 ... 310 1373001140 ...c.ccvnee. 3617 1391000060.............. 366  1401000590............... 320 1403000540 ... 316 %
o o
% 1351000840................ 338 1359000070 ....ccccnevnee. 343 1367001040 ..o 344 1369000060 ............... 310 1375000010......cccene.. 362 1391000110 ccviiennee, 366  1401000600............... 320 1403000550 ....cccoeeeee 289 %
o a
S 1351000850................ 338 1359000090..........c..... 343 1367001050....c...uc.... 344 1369000070 ... 310 1375000030.........c...... 362 1391000120......cccce.ue. 366  1401000610......c.cc..... 320 1403000630................ 316 .
1351000910.....cccevne.. 338 1359000110 ...coiennee. 343 1367001060 ................ 344 1369000080 ... 310 1375000070......ccccn.... 362 1391000140......c.c..... 366  1401000620................ 320 1403000640 ................ 316
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1403000650

1440000060

1405000960 1413000020 1417001300 1426000040 1430000060 1473000050

1403000710 1405001020 1413000030 1418000010 1426000060 1430000070 1441000010 1473000080

1403000720 1405001030 1413000110 1418000020 1426000070 1430000080 1473000160

1403000830 1407000020 1413000120 1418000030 1426000260 1430000090 1473000180

1403000840 1407000110 1413000130 1418000090 1426000320 1430000100 1451000010 1473000190

1403001010 1407000120 1413000150 1418000100 1426000330 1430000110 1451000020 1473000200

1403001020 1407000130 1413000170 1418000110 1426000340 1430000120 1451000030 1473000210

1403001110 1407000140 1413000190 1426000350 1432000010 1453000010 1473000280

1403001120 1407000210 1413000200 1426000360 1432000040 1453000020 1473000290

1403001210 1407000220 1415000010 1421000240 1426000370 1432000050 1473000300

1403001220 1407000230 1415000020 1421000250 1426000380 1432000060 1473000310

1403001310 1407000240 1415000030 1421000290 1426000390 1432000090 1461000020 1473000370

1403001320 1409000220 1415000040 1421000300 1426000420 1432000100 1462000010 1473000380

1403005390 1409000240 1415000110 1421000310 1426000450 1432000110 1466000010 1474000010

1405000120 1416000110 1421000320 1427000310 1432000140 1466000020 1474000020

1405000130 1416000130 1424000010 1427000320 1432000150 1466000030 1474000040

1405000140 1410000010 1417000030 1424000020 1427000330 1432000160 1466000040 1474000050

1405000710 1410000020 1417000040 1424000030 1427000360 1432000190 1466000050 1474000060

1405000720 1410000110 1417000050 1424000040 1427010120 1432000200 1474000070

1405000730 1410000130 1417000060 1424000090 1427010250 1439000010 1474000210

1405000810 1411000010 1417000070 1424000100 1471000480 1474000230

1405000820 1411000020 1417000080 1424000110 1471000490 1474000370

1405000830 1411000130 1417000810 1424000120 1430000010 1440000010 1471000560 1477000310

1405000840 1411000140 1417000820 1425000050 1430000020 1440000020 1471000580 1477000320

1405000860 1411000230 1417000890 1425000060 1430000030 1440000030 1471001480 1477000330

1405000930 1411000240 1417000900 1426000010 1430000040 1440000040 1473000010 1477000340

1405000940 1413000010 1417001290 1426000020 1430000050 1440000050 1473000030
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148 160 1617000030 .....ccc0vvneee. 71 164 1640000260................ 223 1670000060............... 149 1680000040............... 282 200

1484000020................ 334 1601000010......cccevnee. 224 1617000050 ... 71 1640000010................ 222 1640000270............... 223 1670000070 ......cccce.... 149 1680000050................ 282 2001000010 .o 115
1484000060................ 334 1601000020................ 224 1617000070 ..., 71 1640000020................ 222 1640000280................ 223 1670000080..........c..... 149 1680000060................ 282 2001000010 ...cccovvvrenee 116
1601000030......c.ccon.... 224 1617000090 ..., 71 1640000030................ 222 1640000290............... 223 1674000010 ..., 226 1686000010 ....cccennee. 286 2001000030 ....ccccorenee 116
150 1601000040................ 224 1617000110 e, 70 1640000040................ 222 1640000300................ 223 1674000020................ 226 1686000020................ 286 2001000110 .ivvvrrenes 115
1506000020................ 157 1601000050................ 224 1617000130 .., 70  1640000050................ 222 1640000310......cccvnee. 223 1674000030.......cccco.... 226 1688000010 .....ccccenee. 287 2001000110 v 116
1506000040................ 157 1601000060................ 224 1617000150 ..., 70  1640000060................ 222 1640000320.........c...... 223 1674000040................ 226 1688000020................ 287 2001000120 ...covvnenee 116
1601000070................ 224 1617000170 i 70  1640000070............... 222 1640000330................ 223 1674000050................ 226 1689000010....cccuneee. 340 2001000210 .vvvvreenes 115
158 1601000080................ 224 1617000190 ..., 70  1640000080................ 222 1640000340................ 223 1674000060............. 226 1689000020................ 340 2001000210 ...ccovvveenee 116
1583000010 .....ccccvnee. 292 1601000090......cccco.... 224 1640000090................ 222 1640000350................ 223 1674000070 ......cccee.ee. 226 1689000030......ccccvnee. 341 2001000230 ...ccovvnenee 116
1583000040................ 292 1601000100.....c.cc..... 224 163 1640000100................ 222 1641000010......c.ce.... 222 1674000080................ 226 1689000040................ 341 2007000010 .cocvvreenee 140
1601000110 ...ccvenee. 224 1631000060 ... 244 1640000110 e 222 1674000090............... 226 2007000031 ...covvvenee 143
159 1601000120 .....ceunee. 224 1631000080 ..o 243 1640000120 ..cvvenes 222 165 1676000010................ 225 170 2007000040............... 140
1597000010................ 155 1601000130.........c...... 224 1631000090 ..........c..c. 244 1640000130 ... 222 1659000010 ......c.cce.u.. 198 1676000020................ 225 1704000010 ...oviiivenne 9?0 2007000050....cc..cc..... 140
1597000020................ 155 1601000140................ 224 1631000100 ... 244 1640000140 ... 222 1659000020.........c...... 198 1676000030................ 225 1704000070......cccco.... 358 2007000070 ....ccccoveeue. 143
1598000190 .....cccvne.. 248 1601000150 ......ccoevnee. 224 1631000120 i 244 1640000150 .. 222 1676000040................ 225 2007000080................ 143
1598000200................ 248 1601000160.......cc....... 224 1631000130 v 244 1640000160 ... 222 166 1676000050................ 225 199 20070001171 o 143
1598000210......cccv.... 248 1601000170 ...cviennee 224 1631000180 ..o 244 1640000170 e 222 1667000010 .....cvvvieneen. 88 1676000060............... 225 1995000010 ....ccccvennee 482 2007000130....cccevenee. 143
1598000220................ 248 1601000180 .....ccccevnee. 224 1631000190 ... 243 1640000180 ...cccovvenee 223 1667000020 ......ccccvvenee. 88 1676000070................ 225 1995000020.......cc..... 482 2007000140......co.... 143
1598000270................ 249 1604000010.....ccccv.ee. 313 1631000200................ 243 1640000190 ... 223 1676000080............... 225 1995000030 ... 482 2007000210 ...ccccvenee. 140
é 1598000280................ 249 1605000030................ 230 1632000010 ....ccccivvernnn 69 1640000200............... 223 167 1676000090................ 225 1995000040............... 482 2007000227 ....ccvenee. 143 %
=3 3
'g 1598000290.........c...... 249 1605000040................ 230 1632000020 ....cccccvvvevnee. 69  1640000210....cccveee. 223 1670000010 ......cccene.. 149 1995000050................ 482 2007000230......cccceu... 140 'g
g 1598000300................ 249 1605000220................ 230 1632000030 ....ccccivvnenne. 69 1640000220................ 223 1670000020................ 149 168 1995000080................ 482 2007000240................ 140 g
% 1598000460................ 173 1632000040 ........c..cooue. 69 1640000230................ 223 1670000030......c.cc..... 149 1680000010.........cc..... 282 1995000090..........c..... 482 2007000250................ 143 %
o o
% 1598000490................ 173 161 1640000240............... 223 1670000040................ 149 1680000020................ 282 2007000260 .......coeveue. 143 %
o a
S 1617000010 ..., 71 1640000250................ 223 1670000050................ 149 1680000030................ 282 5
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205 2181000070.....ccou... 205 2243002030 ....ccccvenee 231 2293000610 .o 179 2297000120 ....ceeneee. 185 2301000210 .....cceneee. 185 2305000080................ 171 2351000230 ....ccvvenee. 339

2051000110 .ccceceneee. 132 2181000080............... 205 2243002040............... 231 2293000620 .............. 179 2297000130 ...ccvveneee. 185 2301000210.....c.ccuu.... 139 2305000120................ 171 2351000310............... 339
2181000090................ 205 2295000110 e 183 2297000200 ........c....... 185 2301000210 ....ccuneee. 144 2305000150................ 171 2351000320.........c....... 339
206 2183000010 ....cccuneee. 213 229 2295000310 .cvvrienee 183 2297000210 ..c.ceceneee. 185 2301000220................ 165 2305000180.........c...... 171 2351000330 ....ccvveuee. 339
2069000010 ....ccceneee. 257 2183000030 .....cccee. 213 2291000010 ... 187 2295000330................ 180 2301000220 ................ 169 2305000200................ 171 2351000340................ 339
2069000330 ........cc...... 250 2183000050................ 213 2291000020 .....cccoeveee. 187 2295000330........cccu... 181 230 2301000220 .....c.ccuu.... 171 2351000350 ....ccccvenee 339
2183000070 .....cccuueee. 213 2291000110 v 187 2295000330......c...c.. 183 2301000010......ccc....... 165 2301000220............... 185 231 2351000360................ 339
207 2291000120 ... 187 2295000340................ 180 2301000030........c....... 165 2301000220................ 139 2311000150............... 270 2351000370 ....ccccoeveue. 339
2071000040................ 264 220 2291000130 .o 187 2295000340................ 181 2301000060................ 165 2301000220........c....... 144
2071000080................ 264 2201000010 .., 213 2292000010 ..o 180 2295000340................ 183 2301000070................ 165 2301000230................ 165 232 240
2071000120 ....cceceneee. 264 2201000030....ccconn. 213 2292000010 ...ccccovenee 181 2295000350................ 180 2301000080................ 165 2301000230................ 169  2326000010....cccc0vveee. 66 2407000020............... 291
2071000130 ...cceceneee. 264 2201000050................ 213 22930000710 ...cccvvnenee 179 2295000350................ 181 2301000090.......cccu..... 165 2301000230........cc...... 171
2201000070 .....cccuuee. 213 2293000020 ....ccccvenee 179 2295000350................ 183 2301000100......cc....... 165 2301000230.............. 185 233 245
213 2293000030 ......coveeuee 179 2295000520................ 183 2301000110 .o, 165 2301000230.......ccc..... 139 2334000010......ccc..... 247 2451000010 ....cccoveeee 146
2135000020................ 155 223 2293000040 ......cooeee. 179 2295000530................ 183 2301000120 ..c.coeeneee. 165 2301000230......ccccene.. 144 2334000020................ 247
2135000020 ........ccu.... 155 2230000010......cccuunee. 145 2293000050................ 179 2295000610 ... 183 2301000150 ..c.ccvceneee. 165 2301000280................ 165 247
2135000020................ 156 2232000010......ccco.c.. 175 2293000117 .. 179 2295000620................ 183 2301000170 ....ccoevneee. 165 2303000010......cccon... 169 235 2471000010 ..o 75
2135000020................ 156 2232000020................ 175 2293000210 ....covvenee. 179 2295000710 ...cccvvvenee. 181 2301000190 ....ccvvneee. 165 2303000050................ 169 2351000020................ 339 2471000020 .....ccccovveenee. 75
2232000030.....c.cccuu... 175 2293000230 .....cccvenee. 179 2295000710 ..cccvrenee. 183 2301000190 ..c.cvceneee. 169 2303000060................ 169 2351000040................ 339 2471000090 ... 79
217 2232000040 ................ 175 2293000330................ 179  2295000810................ 180 2301000190 .....ccuueee. 171 2303000110 ...cccvvunee. 169 2351000050............... 339 2471000100 .....ccccnveenee. 79
é 2170000130 ....ccvuneee. 192 2232000050................ 175  2293000340................ 179 2295000810 ........cc...... 181 2301000200........c....... 165 2303000130...c.cceuunee. 169 2351000060................ 339 2471000400 ... 81 %
=3 3
g' 2232000060................ 175  2293000350......cceue.. 179 2295000810 .....cceeee. 183 2301000200................ 169 2303000150......ccccen... 169 2351000140.......ccou.... 339 2473000010 ..., 78 'g
g 218 2293000410 ..o 179 2295001070 ................ 180 2301000200................ 171 2305000010............... 171 2351000150................ 339  2473000020.....ccccoveeee. 78 g
% 2181000040................ 205 224 2293000570 ..o 179 2297000030............... 185 2301000210 ..o, 165 2305000050................ 171 2351000160................ 339 2473000060 .........ccc..e.. 74 %
o o
% 2181000050........c....... 205 2243002010 .c.cvivennee. 231 2293000520 ....ccccvvenee 179 2297000040.............. 185 2301000210 ..c.ceceneee. 169 2305000060................ 171 2351000210 ...c.ccvvunee. 339 2473000060 ..o 78 %
o a
S 2181000060................ 205 2243002020 .......cc....... 231 2293000550......c........ 179 2297000110 ....coveeee. 185 2301000210 ..., 171 2305000070................ 171 2351000220............... 339 2473000070 .....ccccoveenne. 74 .
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2473000070 ..o 78 2501002080.......ccco.... 397 2501002330 ..o 404 2502000030.............. 403 2502000260................ 402  2502000520............... 405 2502000820................ 401 2502001070................ 406

2473000080 ..o 74 2501002090 ... 397 2501002340............. 404 2502000040................ 403 2502000270 .......co...... 404 2502000530.......c.c..... 407 2502000830................ 401 2502001080................ 399
2473000080 ......ccoovvenee 78 2501002100.....ccccce.... 397 2501002350 ..o 406 2502000040................ 403 2502000280................ 406 2502000540.......c...... 401 2502000840................ 403 2502001090......cceeee. 406
2473000090 ... 74 2501002110 e 397 2501002350 ....ccovenee 406 2502000050................ 405 2502000290 ................ 398 2502000550............... 401 2502000850............... 400 2502001100............... 406
2473000090 ... 78 2501002120......cccuu..e. 396 2501002360 ................ 406 2502000060................ 407 2502000300................ 398 2502000560................ 401 2502000860................ 400 2502001110 ... 406
2473000100 ... 74 2501002130 .. 397 2501002370 ...cccovvvvenee 404 2502000070 ....cccoeee. 398 2502000310 ..c.ccvcvneee. 398 2502000570 ....cccvennee. 403 2502000870......cccco.... 400 2502001120 ...cccveeee. 406
2473000100 ..o 78 2501002140 ....cccvevnee 397 2501002370 ..o 404 2502000070 .....coeee. 398 2502000320 ................ 402 2502000580................ 403 2502000880................ 402 2502001130...ccccouucee. 406
2474000060 ... 74 2501002150 ... 396 2501002380................ 405 2502000080................ 398 2502000330 ........cc.c.... 404 2502000590................ 405 2502000890................ 401 2502001140................ 406
2474000070 ... 74 2501002160................ 405 2501002380................ 405 2502000090................ 402 2502000340 ................ 406 2502000640............... 400 2502000900................ 401 2502001160.........e. 407
2477000020 ..o 78 2501002170 .cccvivrinnee 396 2501002410 .ccvieenee 397 2502000100 ....cccoeene. 402 2502000350 .....cccene... 400 2502000650................ 400 2502000910 ....ccvvennee 401 2502001180 ...ccccvenee. 399
2501002180 ....ccceneee. 396 2501002420................ 406 2502000100................ 402 2502000360................ 400 2502000660................ 400 2502000920............... 403 2502001180............... 399
249 2501002190 ....cccvuueee. 396 2501002430 ... 406 2502000110 ..ccvene. 404 2502000370 .....cccvuneee. 400 2502000670.....ccccce.ue. 402 2502000930......cccc..... 405 2502001190 ...cccveeee. 401
2495001650 ..., 347 2501002200................ 396 2501002440 ... 396 2502000120 ..covveenes 406 2502000380................ 402 2502000680................ 404 2502000930......cceenee. 407 2502001200.....cccveuee. 401
2501002230 .....ccceue.e. 396 2501002450................ 396 2502000130 ....cccoeee. 407 2502000390 ........c....... 402 2502000690............... 399 2502000940............... 404 2502001210 ...cccveee. 401
250 2501002240 ................ 398 2501002460 ... 396 2502000140 ..o 407 2502000400 ................ 404 2502000690................ 399 2502000950............... 405 2502001220............. 403
2501000010 ....cceuneee. 397 2501002240.......c..c..... 398 2501002470 ...cvvenee 396 2502000150 ..ccovveenes 399 2502000410 .....c.ce.eee. 399 2502000710.....cccoun... 399 2502000960............... 401 2502001250............... 403
2501000020................ 397 2501002250................ 398 2501002480 ..o 396 2502000160 ... 399 2502000420 ................ 399 2502000720............... 401 2502000970 .....cccce.ee. 399 2502001260.............. 405
2501001070 ....cccuueee. 407 2501002260................ 398 2501002490 ......coeee. 396 2502000170 ..ccovrnenes 399 2502000430 .....c.ceuu... 399 2502000730 ......cccce.ue. 401 2502000980................ 399 2502001270 ..o 405
2501001080........cc...... 406 2501002270 ...coiennee 400 2501002500......ccceue.. 405 2502000180......cccee.. 403 2502000440 ................ 403 2502000740............... 401 2502000990.............. 401 2502001280.............. 403
2501002010 ..c.ceceneee. 396 2501002270 .c.coieenee. 400 2501002500................ 405 2502000190............... 403 2502000450 ................ 405 2502000750................ 403  2502001000................ 401 2502001290............... 405
é 2501002020 ........c....... 396 2501002280................ 400 2501002540................ 409 2502000200................ 405 2502000460................ 407 2502000770 ....ccccvevnee. 403 2502001010 ..o 401 2502001300......ccccenee. 405 %
=3 3
g' 2501002030 .....cccuuuee. 396  2501002290......cnevnee. 400 2501002550.....ccceeee. 399 2502000210 .cvvcenes 407 2502000470 .....ccceue... 407  2502000780.......ccco.... 403 2502001020......cccevnee. 403 2502001310 ..ccvene 407 'g
g 2501002040................ 403  2501002300.......cc..... 402 2501002910, 397 2502000220 ............. 398 2502000480................. 399 2502000780................ 403  2502001030......cccce.ue. 403 2502001320................ 406 g
% 2501002050 ................ 397 2501002300................ 402 2502000010 ...cccvenee. 399 2502000230 ....cccoveene. 398 2502000490 .......cccuu.... 399 2502000790.............. 405 2502001040............... 403 2502001330............... 407 %
o o
% 2501002060................ 397 2501002310 .ccvivennee 402 2502000010 ...ccccvenee. 399 2502000240 ..o 398 2502000500................ 399 2502000800 ................ 407  2502001050.......c.c..... 405 2502001350....ccccenee. 402 %
o a
S 2501002070 .....ccceue.... 397 2501002320 ... 402 2502000020................ 399 2502000250 .............. 402 2502000510 .....ccuueee. 403 2502000810....ccccccvnee. 401 2502001060................ 405 2502001360................ 404 .
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2502001370 ....ccevuneee. 404 2502001640................ 398 2502001990 ....covvvvenee 407 2901000240................ 180 2909002720 .....ccoceuee. 232 2909003160.......c....... 235 299 449

2502001380....cceneee. 403  2502001650................ 400 2502002000................ 407 2901000240............... 181 2909002730 ....ccovuueee. 232 2909003170 .c.ccvvvennee 235 299500030....cccccccvennee 141 4495000020................ 347
2502001390 .....cccuueee. 405 2502001660................ 400 2598000120.............. 173 2901000240................ 183 2909002740 ................ 232 2909003180 ....cccuvennee. 235 2995000020................ 484 4495000030................ 347
2502001400 ........c....... 405 2502001670 ....cccennee 400 2598000130...cccccenee. 173 2901000240................ 187 2909002750 ... 232 2909003190.....cccccce.ue. 235 2995000020............... 155 4495000050.............. 347
2502001410 .. 407 2502001680................ 402 2598000140................ 173 2901000310.....cccceue.. 176 2909002760 ................ 232 2909003200 .......c.cc..... 235 2995000030................ 484 4495000090................ 347
2502001420 ................ 403 2502001690.........cc..... 402 2901000310 .ccvvvenee 177 2909002890 ........cc...... 235 2909003210 .c.cvivernee. 235 2995000030......cc..... 120 4495000100................ 347
2502001430 ....cccuueee. 405  2502001700......ccccenee. 404 261 2901000310 ccvvvvvrenee 179 2909002900................ 235 2909003220 ......cccee.ee. 235 2995000030....ccccnevnee. 121 4495000110 .ccvvvenee. 347
2502001440 ................ 405 2502001710 ccevieeenee, 404 2617000010 ... 70 2903000160................ 212 2909002910 ....ccvuneee. 235 2909003230......cccc..... 235 2995000030................ 133 4495001020................ 347
2502001460 ................ 399  2502001720......ccce.... 402 2617000020......cccccveee. 70 2903000170 ..ccccvvvenee. 212 2909002920 ........cc...... 235 2909003240............... 235 2995000030......cccc..... 135 4495001030.....ccveuee. 347
2502001470 ....ccuueee. 399 2502001730 .c.coivennee 404 2617000030.....ccccvvvvnee. 70 2903000180.......ccce.... 409 2909002930 ....ccceneee. 235 2909003250 ......cccco.... 235 2995000040......cc..... 484 4495001070 ... 347
2502001480 ............... 399 2502001740 ..., 404 2617000040.....ccccvvenee. 70 2903000200................ 409 2909002940 ................ 235 2909003260................ 235 2995000040................ 119 4495001100............... 347
2502001490 .......c....... 401 2502001740.........c..... 404 2617000040......ccccceeee. 71 2905000110 ..ccvenee. 359 2909002950 .......ccuu.... 235 2909003270 .....ccccv.ne. 235 2995000040................ 120 4495001140 ... 347
2502001500 ............... 401 2502001850.......c.c..... 399 2617000050 ... 70 2905000110 v 84 2909002960................ 235 2909003280 ......cccccv.... 235 2995000040......cc..... 121 4495001200........c.u... 347
2502001510 ..ccceeneee. 401 2502001860................ 399 2617000050 .....cccccvvenee. 71 2905000110 ..o 103 2909002970 ........c....... 235 2909003290..........c..... 235 2995000040................ 125 4495001270................ 346
2502001520 .....ccceuuee. 403 2502001870 ....ccoeenee 399 2617000060 .......c.ccceveee. 70 2905000110 ..ccccvnenee. 104 2909002980........cc...... 235 2909003300 ........c..... 235 2995000040................ 130 450
2502001530 ....ccvvuneee. 403 2502001880.......c.cc..... 401 2905000110 v 106 2909002990 ....ccveneee. 235 2909003310 .cccvivvennee, 235 2995000050..........c..... 484 4501001010 v 393
2502001540 ................ 403  2502001890......cccncenee. 401 290 2905000110 cocvvvvenee 108 2909003000................ 235 2909003320......cccc..... 235 2995000060............... 484 4501001020................ 387
2502001550 .......ccc.c.e. 403 2502001900.......c.c..... 401 2901000110 ..ccvenee 165 2907000010 ....ccvveuee. 212 2909003010 ..c.ccveeneee. 235 2909003330 .....cccccvnue. 235 2995000070 .....cccccvnee. 484 4501001030 387
2502001560................ 405 2502001910 .o, 403 2901000110 e 169  2909002630................ 231 2909003020 ................ 235 2909003340 .....ccevnee. 235 4501001050......ccvvenee. 391
2502001570 ....cccceneee. 405 2502001920 ......ccoenee. 403 2901000110 ... 171 2909002650................ 232 2909003030 ........cc.c... 235 2909003350..........c..... 235 402 4501001060................ 387
é 2502001580................. 405 2502001930 ... 403 2901000110 ..ccvenee. 132 2909002660................ 232 2909003040 ................ 235 2909003390......cccco.u.. 235 4025000020......cccvveee. 95 4501001070 ...ccccvenee. 393 %
=3 3
g' 2502001590 .....c.ccuuu.e. 405 2502001940......ccenee. 403 2901000210 ..cccrivvenne. 72 2909002670 ......ccvven.. 232 2909003050 .....c......... 235 2909003400 .........c..... 235 4501001080......ccvvenee. 391 'g
g 2502001600 ................ 407  2502001950................ 405  2901000220......cccocveee. 72 2909002680................ 232 2909003060................ 235 2909003410 ......cccco..e. 235 439 4501001090......cccveuee. 391 g
% 2502001610.....cccuucee. 407  2502001960................ 405 2901000240................ 176 2909002690 ................ 232 2909003070 .....cccuneee. 235 2909003540..........c..... 235 4392000010 ....ccccveenee. 409 4501002010 ...cccvnee. 391 %
o o
% 2502001620 ... 398 2502001970 .c.cvvennee 405 2901000240................ 177 2909002700 ................ 232 2909003080................ 235 2909003580 ......cccccvnue. 231  4392000020.......cco.... 409  4501002020......ccee.. 387 %
o a
S 2502001630....cceneee. 398 2502001980 ... 405 2901000240................ 179 2909002710 ........c...... 232 2909003090 .......cccuu... 235 2909003590......ccc..... 231 4501002030.........cc..c.. 387 .
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4501002040 ....cccvevnee 391 4501006320.......cc.ee. 396 4501007160 ... 386 4501007700 ....cccoeee. 409 4502002520 ... 379 4502002990................ 409 4601000220................ 231 4911000300............... 464

4501003010 .o 409  4501006390................ 390 4501007160............. 386 4501007710 .. 409 4502002530 ......ccccvnue. 379 4502003010 .....ccvevnee. 409 4911000310 ... 463
4501004010 .o 389 4501006400................ 390 4501007170 v 386 4501007720 ... 409 4502002540 ........co..... 379 4502003020 .......ccco.... 409 490 4911001210 e 465
4501004020 ....c.coevnee 389 4501006410 ... 392 4501007190 .o 387 4501007730 . 409 4502002550................ 409  4502003020.........cc..... 409  4901000010....cccevveneee. 90 4911001510 462
4501004030......cccco.ue 389 4501006420................ 392 4501007200 ............... 391 4502000010 ....ccoveee. 385 4502002560 ................ 409  4502003030.......ccc..... 409 4911001530 469
4501004040..........c.... 389 4501006430................ 388 4501007210 ..o 391 4502000020 ... 385 4502002720 ........cconu.. 381 4502003040................ 409 491 4911001540 469
4501005010 ccccvivennee 395  4501006440................ 388 4501007220 ... 387 4502000030 ....cccoeeee 385 4502002730......ccuunee. 409 4502003180............... 388 4911000020............... 463 4911001550.............. 469
4501005020 ......ccccenue 395 4501006460................ 403 4501007230................ 389 4502000040 ... 385 4502002770 .o 377 4502003190.........c..... 388 4911000040............... 465 4911001560................ 469
4501005030 ....ccccvnee 395  4501006470..........c..... 405  4501007240................ 409 4502001110 e 384 4502002790 ......cccenu.. 382 4502003200................ 394 4911000050................ 464 4911001570 e 469
4501005040 ....cccvevnee 395  4501006490............... 389 4501007250 ....ccccvene. 409 4502001210 .cvcenee. 384 4502002800.........c...... 409 4502003210............... 394 4911000060................ 465  4911001580.............. 465
4501005050 ......ccceenee. 395 4501006970 ... 409 4501007330 ..cccvenee. 382 4502001310 i 384 4502002810 cooevvveenne 409  4502003220......ccenee. 392 4911000070 ....cceenee. 464 4911001610 e 463
4501005060................ 395 4501006980............... 409  4501007340................ 382 4502002110 .vvvivenes 384 4502002820 ......cccoevnee. 409  4502003230......cccce.ee. 392 4911000080................ 463 4911001640............... 464
4501005070 i 395  4501006990.......cc..... 397 4501007350 ....ccovvenee 377 4502002210 ..o 384 4502002830 ....covveenee 409  4502003280.......c.c..... 384  4911000090.......cncv.ee. 463 4911001720 ... 464
4501005080..........c..... 395 4501007000............... 386 4501007520............... 409  4502002310...cccveeee. 384 4502002840 ................ 409  4502003290................ 384 4911000130....c.cccenee 464 4911001740............... 464
4501005090......ccccenne 395 4501007010 ....ccceenee. 386 4501007540 ... 409  4502002320............. 385 4502002860 ................ 377 4502003300................ 384 4911000140......coe.ee. 460  4911001760.........c.... 465
4501006010 ..cvivcnnee 386 4501007020.......cccv.... 386 4501007550 ... 409  4502002330....cccceee. 385 4502002870 .....cccoevnuee 409 4502003310............. 384  4911000150.............. 460 4911001770.....ccoeuc.e. 463
4501006020................ 386 4501007030................ 386 4501007570 ... 409  4502002340................ 384 4502002880................. 409  4502003320..........c..... 384 4911000160................ 461 4911001850................ 465
4501006030.......ccce.ue. 386 4501007040................ 389 4501007590 ....ccccoene. 381 4502002370 ...ccovvvvenee 383 4502002890 ......ccoevnne. 409  4502003330....cccccvnee. 384 4911000170 .. 462 4911001860................ 465
4501006050.........cc..... 386 4501007050................ 389 4501007600 ... 395 4502002410 e 386 4502002900 .......ccco..ce. 409  4502003340............... 379  4911000190.....ccco.n.e. 464 4911001880............... 464
4501006060................ 386 4501007070 ......cccc..... 391 4501007610 ... 409 4502002420.............. 409 4502002910 oo 409  4502003350................ 379  4911000200................ 465 4911001890................ 465
é 4501006090..........c..... 386 4501007080............... 391 4501007620 ... 409  4502002430................ 385 4502002920 .....ccvevnee 383 4502003360................ 379 4911000210 ....coennee 464 4911001900 465 %
=3 3
'g 4501006140 ......ceenee 386 4501007090......ccv.ee. 392 4501007630 ...ccovvenee 409  4502002430................ 409 4502002930 .....ccccenne 383 4911000220 .......cc...c 465  4911001930............... 464 'g
g 4501006140................ 409  4501007100......c.cc..... 387 4501007640 ... 409  4502002440............. 385 4502002950 .........cc..u.. 383 460 4911000240................ 464 4911001940............... 464 g
% 4501006150.........cc..... 386 4501007110 .. 387 4501007650 ... 409  4502002440.............. 409 4502002960 .........c..... 383 4601000190......cccce.ee. 231 4911000270 ....cccvevnee. 464 4911001940 ... 465 %
o o
% 4501006160.......ccco.... 386 4501007120 ... 388 4501007670 ...covvenee 382 4502002470 ... 383 4502002970 .. 409  4601000200..........c..... 231  4911000280.......ccc..... 465 4911001950 ..ienee. 465 %
o a
S 4501006260................ 386 4501007130 e, 378 4501007690............... 409 4502002510...ccccvnneee. 386 4502002980 .........cc..... 409 4601000210 ....ccccccvnee. 231  4911000290................ 464 4911001950..........e. 465 .
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5911000110 ...c.cccoucee. 473

4911001990 . 464 4911002550 ... 470 4911004180 ... 460 4995000110 ... 483
5911000120 oo 473
4911002010 o 464 4911002560 ... 470 4911004190 ... 461
5911000130 oo 472
4911002020 .. 464 4911002570 470 4911004200 ... 461 530
5911000150 ... 475
4911002040 .. 465 4911002580 ............. 470 4911004210 462 5305001110 169
4911002090 ..o 470 4911002590 ... 470 4911004220 ... 462 5305001110 o 171
600
4911002100 .. 470 4911002600 ... 470 4911004240 ... 455 5305001120 ... 169
6003000020 ... 212
4911002110 . 470 4911002610 o 470 4911004240 ... 458 5305001120 ... 171
60030000501 .............. 212
4911002120 . 471 4911002640 ... 472 4911004250 ... 455 5305001140 ... 169
6003000520 ............. 212
4911002130 . 469 4911002650 ... 475 4911004250 ... 458 5305001140 ............. 171
6003000560 .............. 212
4911002140 .. 469 4911002660 ... 474 4911004280 .. 473
4911002150 oo 469 4911002670 474 4911004310 .. 456 540
610
4911002160 .. 469 4911002700 ... 466 46911004320 . 456 5403000120 ... 290
6105000590 .............. 173
4911002170 . 469 4911002720 o 466 4911004390 .. 457 5403000140 ... 290
4911002180 oo 469 4911002740 466 4911004400 ... 465 5403000150 ... 290
650
4911002190 . 469 4911002790 . 467 4911004410 .. 457 5403000160 ... 290
6501000310 ... 401
4911002200 .. 469 4911002800 ............. 467 4911004420 ... 457 5403000170 ... 290
6501000320 ... 401
4911002210 oo 469 4911002850 ... 473 5403000180 ... 290
4911002220 . 469 4911003110 o 470 499 5403000200 ............. 290
798
4911002230 . 469 4911003120 o 471 4995000030 ............. 483 5403000210 ... 290
798002370 oo 171
4911002240 . 469 4911003130 .. 472 4995000040 ............ 483 5403000220 ... 290
z 7981037218 oo 180 =
3 4911002480 .. 466 4911003150 .. 474 4995000050 .......... 483 5403000230 ... 290 3
& 7981037218 oo 181 &
g 4911002490 .. 466 4911003160 ... 475 4995000060 ... 483 5403000690 ............. 290 g
% =
S 4911002500 ... 466 46911003170 o 467 4995000070 ... 483 S
S 810 <
3 4911002520 .. 470 4911003170 o 467 4995000080 ... 483 591 8
° 8101000080.............. 144 2
% 4911002530 . 470 4911003360 ... 464 4995000090 ............ 483 5911000070 ............. 471 g
o (o}
= =
© 4911002540 ... 470 4911003390 ... 464 4995000100 ... 483 5911000100 ... 472 °
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AndaBuTHbIN yKasaTenb AndaBuTHbIN yKa3aTenb

A B DISCUS S 436 FLAME UNILED ..o, 69 INOX i, 262 LNBLED .o, 177
BAGEL 40 P, 434 DL POWERLED......ccooovivirn, 194 FLASHLED oo 446 INOX LED oo 2617 LNBECO LED....ccovviviviriircin, 176
BAGEL 40 S..ovvciveiecne, 436 DLPOWERLEDIP..cccooviiiinn, 195 FLIP/TLED o, 226 INSELLB/RLED...ccccoocviiciine, 2417 LNC.oecc 184-185
BARKHAN LED.....ocovvrivrriicien, 89 DL POWER LED MINI.....ccccc.veeee. 193 FLORA oo, 269  INSELLB/S LED..cooviiviciie, 247 LNK 182-183
BARRO 10/15/25 oo, 436 DL SMALL LED......ccoovvivvviin, 377 FOLD oo, 438 INSEL LED EX .o, 445 LNKECOLED....coivicics 180
BARRO 7 SPOT RONDO............... 436 DLTURNLED oo, 219 FREGAT CROSSING.......ccccoovvnne. 281 LNK LED..ooiiiccecne, 181
BARRO 7P FREGAT LED ..o, 280 J LODI e, 310
BAT i, FREGATFLOOD LED.......ccccc..c.. 336 JET/TLED i, 224 LODILED .o, 311
BAT UNI LED FROST ..o, 136 JIMOLED .o, 439 LTX, LTXLINE .o, 133
BAUBAU ..o, LUNA e, 393
BELL/S LED ..o, 223 DLH ., 210 G K LUX FHB/T e, 227
BELL/TLED c.ocoiiiiiccecen, 222 DLKie s 209 K e, 156 LYRA e, 386
BH oo, 366 DLN i 206 KLED i, 155 LYRALED ..o 385
BOX LED i, 380 DLO.iiiiieieieee s 208 KAMPI e, 312 LZ e, 260
BUG LED ..o, 157 DLS s 200 KAMPILED ..., 313 LZOPLECOLED .o, 259
c DLS E27 oo, 201 KD e, 158 LZ.OPLECOLEDTH ...ccoveviiinnn 258
C s 154 DLX oo 214 KRK e, 263
CALYPSO LED ..o, Gab DLZ.iiiii e 211 KRK.RP oo, 265 M
CAMPANELLO.....c.ooviiiviiiie, 434 DOMINO LED....cccvvvviriinnen. 174-175 MAGISTRAL LED......cccccooovvivine. 282
CD s 153 DR.OPL o 96 L MATA e, 435
CDLED e 152 DR.OPLECOLED ..o, 95 H LB/R e, 242 MAIAS. e, 436
AOT.OPL e 120 CHARON PLUS ....ccooviiviiii, 436 DS, DSLED .o, 367 HALO ..o, 438 LB/S 267 MARS ., 391
AOT.PRS oo 121 CITRO .o 435 HB LED ..o, 246 LB/SECOLED...ccooiiiiic, 245 MARS LED..iiiccc, 392
AQUA LED .o, 334 COILuiiiece e, 435 E HB LED EX oo, 447 LBA/S 268  MATRIX R .o, 297
AQUARIUS ..o 446 COLIBRIDL LED..ocviiicciicin, 192 EAGLE LED..oiiiiiiiicvcice, 68 HBA o, 270 LEADER UM 70-150....ccccccvveenee 337 MATRIXRLED oo, 298
ARCTIC PC/SMC...c.vvviivii 253 CONVERSION KIT .o, 413 ECLIPSE ..o, 439 HBA AL ..o, 274  LEADER UM EX. ..., 447  MATRIX'S e, 295
ARCTIC SAN/SMC ....ccovvvvinne 252  CONVERSION KIT LED......cccone. 411  ECOFLOOD LED .o, 335 HBAEL oo, 2717 LEDMALL ECO....cccoovviviiicci, 173 MATRIXS LED ..o 296
ARCTIC.OPL ECO LED.....cccoeveuee. 250 COPPA ..o, 434 ECOPHON ..o, 111 HBM s 191 LEDADER UM 250-400............... 338 MD 159
ARCTIC.OPL ECO LED TH............ 2517  CORVUS NTK 10, 283 ELLIPSE ..o 435 HBN oo, 190 LEON/T LED .o, 225 MIZARLED oo, 384
ARS/R oo 108  CRIATALLO oo 439 EOS..e s 437 HBP o 273 LIBRO...coiccicec 438  MOBILIGHT ..o, 348
g ARS/R UNILED ... 107  CRONUS LED ..o, 444 EXRAY LED i, 445 HBX oo, 272 LINEA .. 439 MOBILIGHT LED...c.ovviviiie. 349 =
g ARS/S. i 131 CUPOLA HBL oo 189 HBX AL oo, 275 LINER/RDR ..o, 77 MOTION OLED ....coovvviviviii. 434 g
g ARS/S UNILED ..o 130 CUPOLAHBL LED ..ccccoviveriiiinne. 188 F HECTOR LED. ..o, 444 LINER/RDRLED ..o, 75 %
§ ASM/R i 162 FACTORY.OPL LED.....cccovcevire 248 HERCULES ... 486-487 LINER/RLED 1200 CF.................. 76 N g
% ASM/S i, 163 D FACTORY.PRS LED ....ccovvovvvinnnes 249 HOOP XL ..o, 435  LINER/RLED TH...ooooiiiciice, 74 NATURE OLED....oooviviviviii, 434 §
?‘.;’ ASTERION.....covvivveiiivis 435 DAMIN ..ot 307 FALCON NTK 70 284 HOOP XL ..o, 435  LINER/SDR ..o, 81  NBL 1T e 314 %
% ATF s 127  DAMIN LED 40..cc.iviiviiiiirirns 308  FAROD ..o 437 HUGO ..o, 438 LINER/SDRLED ..o, 79 NBL 52 oo, 315 %
§ ATF/R s 104 DCWioiiiiiieese s 438  FEBA ..o 435 LINER/S LED 1200 CF ................. 80  NBL 60-62...ooiiiiviriieis 316 g
° ATLAS LED o 444 DIADEM i, 435 FIORE i 438 | LINER/SLED TH..oocciicin, 78  NBL 70, 77 oo, 317 °
AUTOTEST ..o, 408-409  DISCO..vveiiieiieecseiens 437 FLAME ..o, 71 [FBRILL LED o, 382 LNA e, 186-187  NBL 90-93..iiicces 319
DISCUS ..ot 435 FLAME DR e, 70 INFINITY OLED ...oocoiiirccs 434 LNB ., 178-179  NBR 20 LED .o 300

604 605



AndaBuTHbIN yKasaTenb

N1z 30T OWF/R oo 363 PTF/R oo 103 SPACE LED DREAM ..o 67 URAN oo 387 KpenneHus DL .o 213

NBR 42 LED oo 302 OWP oo 360 PTF/R UNILED oo 102 SPARCKLE DLLED oo 218 URANLED oo 388  [MKTOrpaMMbl ANt aBapuiiHoro

NBS 20-2T oo 333 OWP ECO LED oo 356 PUNTO oo 437 SPORT ot 147 URAN LED EXd oo 446 OCBEUEHNA v 398-407

NBS 70 LED oo 332 OWP OPTIMA LED oo 357 SPORTLED oo 146 MoCTbl yNPABACHNS oo 450

NBT 3T oo 309 OWP/Rucoooooessecseeseeseessesn 361 Q SPORTLUX e 148V Myckoperynupytowas

NBU 80 LED oo 321 OWP/RECO LED .o 359 QUO oo 437 STANDARD LED oo 79 VERONA .o 439 @NNAPATYPA oo 212

NI S 318 OWP/S oo 362 STAR ottt 303 VETRO i 438  Pacceusateny ns [IMMA.......... 290

NEMESIS oo 435 OWS/Keroorooosoesoeeeesseesses 364 R STARLED oo 804 VIBO oo 73 CBeTOBAf BAWHA oo 347

NEPTUNE oo 445 OWS/Recoooooereeseeees s 365 RBooosooeoeeeeeseeeee s 395 STELO s 438 VIGOUNILED oo 72 Crerna DLF e 205

NI RS 293 REEL TECH oo 482 STEP o 439 VILLAGE LED oo 287 YcTpoucTBa 3alluThl

NFC 140-T42 oo 294 P REFLECT LED oo 66 STOCK ADVANTAGE ... 266 VIZARTLED oo 383 oT MMnynbCHBIX

NI B 324 PARETE oo 438 REGO wooooooooeeeeeeeesen 164-165 SUBRA ot 438 VOLTO s 438 NEPEHANPIKEHNM. oo 485

NS A 325 PARK LED ..o 286 REGO LED oo 166 LUIMHOMPOBOA v 232-234

NFG 60 oo 326 PHANTOM..oooooereesesesn 435  REUTLINGER oo 483 T w

NG 438 PIANO Coovoooereeeee e 437 RGoooooeoeoeeeseeeeeeeeseens s 118 TA20iisen 436 VULCAND .o 437

NTV 12 oo 288 PIANO'S oo 437 RING oo 168-169 TELEMANDO o 410 WALLTERLED oo 299

NTV 130133 oo 289 PILASTRO .coovocreerecereeseeene 438 RING LED oo 167 TEOX FHM/T e 229 WALLWASH LED....ocooiinsis 330

PILOT DL LED oo 196 RIO oo 439 TERES s 291 WALLWASH R LED...ooiiiinn 331

0 PLATYPUS FHI/T oo 230 RIVAL oo 170-171 TERES LED. e 292 WASHLINE ECOLED. oo 327

OD oo 151 PLC 0021 438 RIVAL LED oo 172 TERRAASM oo 340 WASHLINE LED. oo 328

OD LED oo 150 PLC 0031 438 RKLoooooooooeoooeosesesseesseeensen 138 TERRA SM.ciiiiisn 341 WASHLINEMINILED oo 329

OKKO P 435 PLC 005 438 RKLLED oo 137 TERSO i 435 WAVE ECOLED i 97

OKKO S 436 PLC 007 oo 438 RKL XLuvoooorooeorooesesese s 436 TETRO v 378 WET i 203

OLYMPIC LED oo 145 PLW 002..ccooereseseeseeeseee 439 ROCKFON oo 112 TETROLED v 379

o] S 92 PLW 007..ccooereree oo 439 ROUND BLADE LED oo 198 TITANLED v 149z

OPL/R ECO LED oo 91 PLW 009 439 TOP s 132 ZING FIP/ T 228

OPLYS oo 123 PLW 0124 439 S TRIPOD POWER LED wcoccocvvvv 346 ZIP 437

OPL/S ECO LED oo 122 POLARIS oo 445 SAFARI DL LED oo 197 TROFFER LED o 88

OPM/R oo 100 PRB/R.coveooereceseceseesseesseen 106 SATURNO oo 434 TS TN 161

OPTIMA ECO LED oo 98 PRB/S wooooeooereeeseeeeereseessoe 129 SIGARD oo 434 TS TNLED e 160 Bokec CONVERSION KIT LED......412
2 ORBIS .o 434 PRBLUX/R oo 105 SINOPE ..o 438 TUBE 435 PEHTAT ot 368 g
é ORIENTE oo 436 PRBLUX/S oo 128 SIRAH LED e 394 TUBUS e 320 g
H ORSAY oo 438 PRM/R oo 101 SIRIUS oo 434 Axceccyapbi: 2
§ OTMeeeeeseeseeeseeeseeseeeses o 87 PROFILE oo 437 SLICK ECO LED oo 243 U Akceccyapbl Ans asapuitHoro §
% 0] 1 N 134 PROFILE Hoooooo 436 SLICK LED oo 244 UFO DL LED 217 OCBELUEHNA .o 396-397 %
2 OTR/R oo 86 PROFILE L oo 436 SLICK LED EX oo 447 UFO/S DLLED i 216 Axceccyapbl LEADER UM ......... 339 g
% OTR/R LED oo 85 PRS/Ruoorococesesoesessesessesen 94 SLIM CLEAN LED oo 358 ULS 1000 342 KabenbHble BBOAbI, MydTbI 1 g
gf OTS oo 135  PRS/R ECO LED .o 93 SLIM LED oo 90 UM 1000-2000 oo 343 KNAMAHBL v 451 %

OTX eooeeeeeeseeseeeseeesseeseee s 84 PRS/S . oomeroeeoeseeesesessesee 125 SNS oo 220 UM SPORT 1000-2000 .....344-345  KommyTaumoHHoe

OTX LED oo 82 PRS/S ECO LED oo 124 SNS LED oo 221 UNIQUE DL LED oo 199 0BOPYAOBAHME oo 449

OTX LED 595 CF oo 83 PTF oo eseresseee 126 SOLIS oo 437 UNO s 437 KoMMneKTsl KpenneHns ............ 484
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Mo Bonpocam npoaax n noaaepKku obpailanTtech:

ApxaHrenbck (8182)63-90-72,
AcTtaHa+7(7172)727-132,
Benropopn(4722)40-23-64,
BpsaHck(4832)59-03-52,
BnaguBocTok(423)249-28-31,
Bonrorpapn(844)278-03-48,
Bonorpa(8172)26-41-59,
BopoHex(473)204-51-73,
EkaTepuHOypr(343)384-55-89,
MBaHoBO(4932)77-34-06,
WxeBck(3412)26-03-58,
Ka3aHb(843)206-01-48,
KanuHuHrpapn(4012)72-03-81,
Kanyra(4842)92-23-67,
KemepoBo(3842)65-04-62,
KupoB(8332)68-02-04,

Ixt@nt-rt.ru

KpacHopap(861)203-40-90,
KpacHosipck(391)204-63-61,
Kypck(4712)77-13-04,
JNnneuk(4742)52-20-81,
MarHuTtoropck(3519)55-03-13,
MockBa(495)268-04-70,
MypmaHck(8152)59-64-93,
Ha6epexHbleYenHbi(8552)20-53-41,
HwxHunHoBropopa(831)429-08-12,
HoBoky3HeLk(3843)20-46-81,
HoBocunbupck(383)227-86-73,
Open(4862)44-53-42,
OpeHbypr(3532)37-68-04,
MeH3a(8412)22-31-16,
MNepmb(342)205-81-47,
PocToB-Ha-[1oHy(863)308-18-15,

PsizaHb(4912)46-61-64,
Camapa(846)206-03-16,
CaHkT-lNMeTepbypr(812)309-46-40,
CapartoB(845)249-38-78,
CmoneHck(4812)29-41-54,
Coun(862)225-72-31,
CraBpononb(8652)20-65-13,
TBepb(4822)63-31-35,
Tomck(3822)98-41-53,
Tyna(4872)74-02-29,
TromeHb(3452)66-21-18,
YnbsiHoBcK(8422)24-23-59,
Yda(347)229-48-12,
YensabuHck(351)202-03-61,
YepenoBew(8202)49-02-64,
fApocnaBnb(4852)69-52-93

www.lt.nt-rt.ru
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