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BBepeHue

B Hawen cTtpaHe paboTaloT ThicaYM GUPM, TaK UM MHaYe
COMPUKACaLWMXCHA CO CBETOTEXHUKOMN: NPOU3BOACTBEHHbIE,
MPOEKTHbIE, MOHTA)Hble, TOProBble, PEeKNaMHble U Apyrue.
K coxanenuio, nogasnstouliee 601bWNHCTBO COTPYAHMKOB 3TUX
GUPM He MMeIT CBETOTEXHMYECKOro 06pasoBaHms 1 4acTo He
NPencTaBAstoT, YeM OT/IMYAETCH UCTOYHUK CBETA OT CBETUITbHU-
Ka, noyeMy ONs YIMYHOI0 OCBELLEHNS HaTPUeBbIe NaMmbl iyylle
flaMn HaKannmBaHUa UK 3a4eM 019 BKITHOYEHNA TIOMUHECLIEHT-
HbIX lamMn Heobxo4MMa cnelumasnbHas annapaTypa.

CBeToTexHMKa — 3T0 06/1aCTb HAYKM U TEXHUKM, 3aHMMal0-
LL|asACca BONPOCaMu reHepnpoBaHus, NPOCTPaHCTBEHHOMO Nepe-
pacnpeneneHuns, n3aMepeHnst NapaMeTpos, NpeobpasoBaHus
M MCMONb30BaHMA ONTUYECKOrO M3NydYeHuns. OHa BKIIOYAET TaK-
e KOHCTPYKTOPCKYI M TEeXHONOMMYecKyto pa3paboTKy MCToY-
HUKOB U3NYyYEHUS, CUCTEM YMNPABAEHUSA UMW, OCBETUTESbHbIX,
06nyyaTesbHbIX U CBETOCMTHANbHbLIX MPUOOPOB M YCTAHOBOK,
HOPMMpPOBaHME, NMPOEKTMPOBAHME, MOHTAX W 3KCMyaTauuio
CBETOTEXHUYECKMNX YCTAHOBOK.

B HacTosiulee BpeMmsi MMeeTCcs obOWMpHas HaydHO-Tex-
HUYeckas v yyeBGHas nuTepaTypa Mo BCEM HanpaBieHUaM
CBETOTEXHMKM, O[HAKO OHa MpenHasHadyeHa nnbo ans nuuy
CO crneuyanbHbiM CBETOTEXHUYECKUM obpazoBaHmem, nmbo
015 CTYAEHTOB, U3Y4YaloLMX CBETOTEXHUKY U BNN3KME K Her



N ¢

OUCUMMNAMHDI, @ MONYASPHbIX M3OaHWI, 0XBATbIBAOWMX MpaK-
TUYECKM BCE aCMNeKTbl CBETOTEXHWKN, A0 NOCNeAHEero BpeMeHu
He Bbino.

3Ta KHura 6bina Hanucana B 2004 rogy no 3aka3y Komna-
HuK «CBeToBble TexHonormu». B 2007 rogy BbILWO BTOPOE,
3HaYUTENbHO paclWMpeHHoe M3gaHue. 3a npowepauee nocne
3TOro BPEMS NMPOU30LLSIM CYLLECTBEHHbIE U3MEHEHWS B 06/1aCTH
CBETOTEXHWKMW, Bbl3BaBLUME HEOOXOQMMOCTL HOBOMO M3A4aHMUS
KHurn. Tpexkae BCero, Moflyuyms «3aKOHHble MpaBa» HOBbIN
MCTOYHWMK CBETa — CBETOAMOAbI. [1lapaMeTpbl CBETOAMOL0B 33
3TV rofbl YNYYLWMUINCL HAaCTOMbKO, YTO OHM Tenepb COCTaBNAI0T
NOSTHOLLEHHYO KOHKYPEHLMIO TPAANLMOHHBIM UCTOYHMKAM.

MosiBUANCbL HOBblE HOPMATMBHbIE [OKYMEHTbI: M3Me-
HEHHble 1 JonosHeHHble «CaHMTapHble NpaBmia U HOPMbI»
CanlnH 2.21/2.1.1/1278-03, «CBopn npasun» CIM 52.13330,
3amenumBLmm CHulM 23-05-95% TOCT P 54350-2011 «[punbopsl
ocBeTuTeNbHble. CBeTOTEXHMYECKNe TpeboBaHUA M MeToabl
ncnoiTaHun». MpuHaTel MocTaHOBNEHWS NPaBUTENbCTBA MO
3HeprocbepexeHuto, GaKTUUECKM 3anpeLlatLine NpUMeHeHne
naMn HakanueBaHus. B HOBOM M30aHUN KHUTK yUYTeHbl 3TW O0-
KyMeHTbI 1 sBneHns. CokpalleH pa3gen «TennoBble MCTOYHUKM
CBETa», 3HAYUTENIbHO pacluiMpeHbl pasgensbl «CBeToanombl»
n «HopMumpoBaHMe K pacyeT OCBeLleHWsA», BBeOEeHa HoBas
rnaBa «be33neKkTpofHble Namnbl BbICOKOMO AaBIEHUSA.

®opMa M3NOXKEHUs ONpefennna M HasBaHWe KHUMU —
«3neMeHTapHas CBETOTEXHWKa», TO eCTb NPefesibHO NpocTas,
NMOHATHAA npakTuyeckn BceM. B goctynHon dopme 3mech
N3J10XKEHbI COBPEMEHHbIE MPeAcTaBAeHUss NPAKTUYECKM Mo
BCEM pa3feflaM CBETOTEXHMYECKMX 3HAHWN: NpMpoada CBeTa,
CBETOBbIE BE/IMUYNHBI U eANHULbI UX U3MEPEHUS, UCTOUYHUKMN
CBETa W annapaTbl BKJOYEHUS, CBETOTEXHUYECKNE MaTepU-
anbl, oCcBeTUTENbHbIE NPUBOpPLI, TPEBOBAHNA HOPMATUBHbBIX
OOKyMeHToB Poccum 1 cTpaH, BxoasLmx B EBponenickuin cotos,
npocTenne NpMeMbl pacyeta OCBETUTESNbHbIX YCTAHOBOK,
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KPUTEPUN OLIEHKM KauyecTBa OCBELLEHWS, IKCNyaTaumns oc-
BETUTESbHbIX YCTAHOBOK.

B KkHure cogeprkaTcs He 6onee ABYX AeCATKOB NPOCTENLLINX
dopMyn, He0BXOAMMbIX OS5 Pa3bACHEHMS KaKnX-1Mbo NoHATUN
WU ONS BbINOSIHEHWS 3N1EMEHTapPHbIX pacyeToB. B Tabnuuax
NpvBeLEeHbl NapaMeTpbl Pa3fIMyHbIX TUMOB UCTOYHWMKOB CBeTa
M annapaTypbl BKKYEHUS, yCPeAHEHHbIE MO AaHHbIM BeAYyLLMX
MUpOBbIX Npon3soauTenei. C Lenbo HefonyLeHs peKnaMHon
MHOOPMALMN KHWUMa HEe COOEPXKUT LaHHbIX 0 KOHKPETHbIX n3ae-
NNAX KaKMX-NnMbo pupm.

[
BeToBbIe
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PA3OEN 1
Yto Takoe cBeT?

Yenosek HafeNeH NATbIO OPraHaMy YyBCTB: 3PEHUEM, CITYXOM,
060HSIHMEM, OCA3aHMEM U BKYCOM. C X NOMOLLbIO Mbl MOSlyYaem
nHdopMaunio 06 oKkpyxatuiem mupe. B obbeme aton nHdop-
MaUMKM POSb KaXKAO0ro opraHa Y4yBCTB CYLECTBEHHO pa3nunya-
etcs: 6onee 80% npuxoauTcs Ha O0J0 3PEeHUs, MO3TOMY ero
C MOJIHbIM OCHOBAHWMEM MOXHO Ha3BaTb OCHOBHbIM YyBCTBOM,
C NOMOLLbIO KOTOPOro Mbl MO3HAEM MUP, Ero KpacoTy, 6oratcTeo
$OopM, KpacoK, Coaep>KaHms.

OnHako o5t paboThbl HALLEro opraHa 3peHns — rnasa — Heob-
X0OMMO Hanmyune elle 04HOM0 BaXKHenwero Gakropa — cBeTa.
3peHure 1 CBET CBSA3aHbl CaMbIM HENOCPEACTBEHHbLIM 06pa3oM:
eCc/iv YenoBeKy B CBET/IOM MecTe 3aBs3aTb rnasa (Kkak 6bl
«BbIK/TIOUYNTb» MX) UM BBECTU €r0 C OTKPbITbIMK FNa3amMu B ab-
COJIIOTHO TEMHOE NnomelleHue, To addeKT byaeT 0AMHAKOB — Ye-
JI0BEK TEPSET OPUEHTUPOBKY M TOTAA HA MOMOLLb eMY NMPUXOAAT
CNyx, 060HsHME, 0cA3aHMe. TaK YTo e Takoe cBeT?

Mo cOBpPEMEHHbLIM HAy4YHbIM NMPeACcTaBNEHUAM CBET — 370
371EKTPOMArHMTHOE M3JyYeHne ¢ onpeaeieHHbIMKU napameT-
paMu. INEKTPOMArHUTHBLIX U3TYYEHUI KaK NPUPOOHOro, Tak
N UCKYCCTBEHHOIO MPOMCXOXAEHWUS CYLLECTBYET MHOXECTBO:
PaAMOTENEBU3NOHHBIE CUTHASbLI, PEHTITEHOBCKME U KOCMMYe-
CKWe nyyn, CBeT U MHoroe apyroe. O6LMM Ansa BCeX aneKTpoMar-
HUTHBIX N3/TYYEHUI SIBNSIETCS CKOPOCTb MX PACcnNpOCTPaHEHMS
B BakyyMe, paBHas 300 000 000 MeTpoB B CeKyHAy.



3NeKTPOMarHUTHbIE N3yYEeHUS XapaKTePM3YIOTCS YacToToN
KonebaHui, NoKasbliBaOLWEN YNCA0 NONHbIX LMKI0B Kofleba-
HUIM B CEKYHAY, NN OMHOM BOSHbI, TO €CTb PAaCCTOSIHMEM, Ha
KOTOpOE PacnpocTpaHsieTcs n3nydyeHre 3a Bpems 04HOro Kone-
BaHua (Kak roBopAaT, 3a «04UH nNepuo KonebaHuin»). Yactorta
KonebaHui (06biuHO 0603HaYaeTca BYKBOM V), A4SIMHA BOJIHbI
(06o3HavaeTca A) M CKOPOCTb PACMPOCTPAHEHUSA U3NYyUYeHUN
(0603HayaeTcH ¢) cBA3aHbl MPOCTLIM COOTHOLIEHWEM:

c=VA

Ecnu B pagmoTexHuKe 06bI4HO NOMb3YTCS NMOHATUEM «4aCTO-
Ta», TO B CBETOTEXHUKE U B ONTUKE NMPUHATO XapaKTepmn3oBaTb
n3nyyeHne ANMHOM BOMHbI. TaK BOT, CBET — 3TO BOCMPUHUMAe-
MOe€ /1a30M 3JIEKTPOMAarHUTHOE U3y4YeHue C ASIMHaMU BOJTH
oT 380 po 760* MMnnnapaHbIx gonen MeTpa UiamM HaHOMETPOB
(NpvBeaeHO B 3NEKTPOHHO BEPCUM).

N3nydyeHnst ¢ pasHON OJIMHOW BOJIHbI BOCMPUHMMAIOTCS
rnasomM no-pasHoMmy: ot 380 go 450 HM — Kak GMOIETOBLIN
uset; oT 450 po 480 — kak cuHun; ot 480 no 510 — Kak ro-
ny6on; ot 510 go 550 — Kak 3eneHbin; ot 550 go 575 — Kak
»}enTo-3eneHblt; oT 575 0o 590 — kak »enTbit; o1 590 0o 610 -
Kak opaHxeBbli; bonee 610 — Kak KpacHbIN LBeT. [paHnLbl
LBETOB NPMBAN3NTENbHbI U Y Pa3HbIX JIIOAEN MOTYT HECKO/bKO
pa3nMyaTbCs.

Benbln UBET — 3TO COBOKYMHOCTb BCEX WM HECKOSbKMUX
LiBETOB, B3ATbIX B ONpeAeSieHHon nponopumn. Ecnun nyy 6enoro
CBETa NMPOMyCcTUTb Yepe3 CTEKNISHHYIO NMPU3My, TO OH pPasso-
XUNTCA Ha LBETHble cocTaBnsatoulne. COBOKYNHOCTb LBETHbIX
COCTaBNSIOLLMX CNOXKHOIO M3/yYeHUs Ha3biBAaeTCs CNEKTPOM
n3snydenus (puc. 1).

* InHHOBONHOBASA rpaHMLa CBeTa pasHbiMK aBTOPaMM YKa3blBaeTCs No-pa3Ho-
My —oT 700 no 780 HM; B HacTosiLLeM Nocobumn NnpuHATO Hanbonee pacnpocTpa-
HeHHoe 3HaueHune — 760 HM (COKPALLEHHO HM).

[
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Puc. 1. Cnektp
ONTUYECKOrO
n3nyyeHus

YnbTpadumonetosoe bakTepnunaoHoe

IputeMHoe

3arap

Buagnmoe duonetosoe

CunHee

lony6oe

3eneHoe

XKenTo-3eneHoe

XKentoe

OpaHxeBoe

KpacHoe

MHopakpacHoe Harpes

Cywka

YyBCTBMTENbHOCTb M1a3a K M3/y4YeHM0 Pa3HbiX LBETOB HEOAM-
HAKOBa — ec/I1 Ha rf1a3 nonagaeT UBETHOW CBET C OAMHAKOBOM
MOLLHOCTbIO 3/1eKTPOMArHUTHOMO M3/TyYeHMS, TO XKENTbIE U1 3ene-
Hble LBeTa BylyT Ka3aTbCs ropa3go 6onee CBET/IbIMUY, YEM CHUHMNE
1N KpacHble. MexayHapoaHbi KoMuTeT Mep 1 BecoB B 1933 roay
NPUHSAN eQNHYI0 CTaHAAPTHYO YYBCTBUTENBHOCTL r1a3a K n3ny-
YEeHWI0 Pa3HbIX LBETOB AJ/151 JHEBHOI0 3pEHUS.

Ha puc. 2 nokasaHa cTaHOapTM30BaHHasA KpuMBasi Crek-
TpaJibHOM YyBCTBUTENIBHOCTU FNa3a, HasblBaeMas B CBETO-

TeXHUYECKON nuTepaType TaKXKe «KPUBOW OTHOCUTENbHOMU

V(M) [anesnas], V'(A) [Houwas]

7 N
I’ \
0,8 / \
/ / \ V(N
Puc. 2. Kpusbie 06 : kY
\
CneKTpanbHoi ! \
0.4 \
UYBCTBUTENILHOCTM 7 N
/
rmasa: g, K // \\ \\
<
VQ)—nHeBHag, / vy
V'(N) - HouHas 0 i
400 500 600 AHM
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CneKkTpasbHOW CBeTOBOM 3PPEKTUBHOCTU UINYUYEHUS».
Ha ocHoBe KpWBOM CNEKTPafbHON YyBCTBUTENbHOCTM MN1a3a
0N AHEBHOro 3peHus MocTpoeHa BCS CUCTEMA CBETOBbIX
BE/IMUYUH W eOnHUL. MaKCMMyM KPUBOW CNEKTPasbHOW YyB-
CTBUTENBHOCTU [Nla3a JIeXXUT B XKeNTo-3efleHon obnacTu
CNeKTpa v NpMXoOAMTCSA Ha ONAMHY BOSIHbLI 555 HM. Ecnun ceeTa
Mano (HanpuMep, B CYMEPKM), TO KpMBAs CNEeKTPanbHON YyB-
CTBUTENbHOCTWN CMELLAETCS B CTOPOHY KOPOTKMX BOJIH, TO €CTh
B CTOPOHY CUHMX LBeToB. Kakabl 4yenoseK No co6CTBEHHOMY
OMbITY 3HAET, YTO HOUbI roslybble U CUHME LBETA KaXKyTcs
3HAYMTENIbHO CBEeT/Iee, @ KPacHble CTAaHOBSATCS YEepHbIMU.
«HoYHas» KpMBas YyBCTBUTENbLHOCTM MNa3a TaKXKe CTaHaap-
TM30BaHa MeXOyHapoOHbIMK opraHu3aumsammn B8 1951 roay.

B camoM KoHue 20-ro Beka 6bls10 OTKPLITO HE3PUTENTbHOEe
nencteume ceeTa. OKasanock, YTo B r1a3ax YesloBeKa MMEeKTCs He
TOJIbKO M3BECTHbIE PELLENTOPbI — KOJIBOYKM 1 NaNoYKu, BOCNPOU3-
BOASLIME N306PAXKEHNSA NPEAMETOB, HO 1 PELLENTOPbI, BOCMPUHM-
Matouime ceeT 6e3 06pasoBaHmMs n30bpaXKeHus. 3TN peLenTopsl
OTBEYAIOT 3a BbIpaboTKy rOPMOHA MENATOHMHA, PErYINPYOLLEro
CYTOYHbIE PUTMbI XKM3HEAEATENbHOCTU. MaKCUMyM CNeKTpanb-
HOW Y4YBCTBMTE/IbHOCTM HOBbIX peuenTopoB (B crneumausibHoN
nntepatype HasbiBaeMbix BON — «be3 obpasoBaHmnsa n3obpaxe-
HWSI») NPUXOAMUTCA Ha CUHIOK 061aCTb CNEeKTPa — 0KoMo 450 HM.

N3nyyeHns ¢ gnmHamm BofH Kopoye 380 n gnnHHee 760 HM
rnasoM He BOCMpUHUMatTCA. KOpOTKOBOMHOBOE M3MydeHMe,
Ha3blBaeMoe ynbTpaduroneToBbIM, OKa3blBAeT CUbHOE Buo-
formyeckoe OencTemMe — 06pasyeT 3arap Ha KoXe YesoBeka,
yb61BaeT MUKPODbLI, @ TAKXKe BbI3bIBAET Pa3finyHble GOTOXUMU-
yeckue peakuuu (npespaliaeT 0BblYHbIA KMCOPOA BO3OYyXa
B 030H, NPUBOAMT K BbIUBETAHMIO KPACOK M T. m.). C nomoLLbto
creumanbHbiX BELLECTB — IIOMUHOGMOPOB — ynbTpadroneToBoe
N3nyYeHne MoXeT BbiTb NPeBPaLLEeHO B BUAUMbIN cBeT (noapo6-
HO 06 3TOM ByAeT cKasaHo B rnase, NOCBSALWEHHON loMUHeC-
LEeHTHbIM NaMnam).

[
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[NVHHOBOMHOBOE M3Ny4YeHne, Ha3biBaeMoe MHPPaAKPACHbBIM,
BOCMPUHMMAETCA KOXKEWN YeNoBeKa Kak Tenno. 370 nany4yeHune
MCMNOSIb3yeTCs A1s CYLIKN TaKOKPACOYHbIX MOKPbLITUN, Harpeea-
HUS NPeAMETOB, B MEAMLMHCKMX Lensax, B yCTPONCTBAX AUCTaH-
LMOHHOro ynpasneHnsa pagrMoannapaTtypon u . n.

Bugmmoe, ynbTpadmonetoBoe 1 MHGpPaKpacHoe M3yyYeHns
B COBOKYMHOCTM 06pasyloT ONTUYECKUN OManasoH crekTpa
3/1eKTPOMArHMUTHbIX KoNebaHui MM ONTUYECKOE U3NTydYeHue.
CBeToTexHMKa 3aHMMaeTCs U3yYeHNEeM He TOSIbKO BUOMMOTO
n3nyyeHns (ceeTa), HO M BCEW ONTUYECKOM YacTbio CNEKTPa.

Hapo ckasaTb, UTo CcBeT M3nyyaeTtcs NobbiM NCTOYHUKOM
B BMAE OTOENbHbIX «NOPLMIA», Ha3biBaeMblx GoToHamMu. Kaxkobli
$OTOH HeceT onpeeneHHy 3Hepruto (KBaHT U3nyveHus), se-
NMYNHA KOTOPOM € 3aBUCUT OT YaCTOTbl V UAWU OJNHbI BOSHbI

A v3nyyeHus:
e=ch/A
nnwm
e=hy,

roe h — Tak Ha3biBaeMas NocTosHHasA [naHka, paBHas 6,62¢10—
34 prroynb-cekyHAabl. M3 aTnx GopMyn BMIOHO: YeM Kopoye OJin-
Ha BOJIHbI, TeEM Boslee «3HEPrUYHbIM» ABSETCS U3JyUYeHUne, TO
eCTb TeM B0SIbLLYI0 IHEPTMI0 MMEET KaXKaas ero nopums (KBaHT).
3TO CBOMCTBO 3M1EKTPOMArHUTHbBIX N3TyYEHUI LIMPOKO UCMOSIb-
3yeTcs Ha NMPAaKTUKe, B YaCTHOCTW, B IOMUHECLLEHTHbIX JlaMnax

N CBETOAMOMAaX.
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BbIBOAbI

1. CBeT — 3T0 BOCMpPMHMMAEMOE I1a30M 3JIeKTPOMArHUTHoOe
n3nydeHune ¢ gnmHamm BonH ot 380 go 760 HM.

N

. r):LﬂI/IHa BOJTHbI onpenendaeT LBeT CBETOBOIo n3nyyvyeHn4a.

w

[Na3 yesnoBeKa MMeeT HanbombLUYO YyBCTBUTEIbHOCTb MPU
OJIMHE BOSTHbI 555 HM.

4. Cset n3ny4yaetca B BuOe OTOEbHbIX <<I'|OpLLVIl7I>> — KBAHTOB.

o

Yem Kopoue ASIMHA BOSHbI, TEM BOMbLIYI0 3HEPruio uMeeT
Ka)Xabl KBAHT U3y4YeHus.
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PA3LEN 2

CBeToBble BEJINYUHDI
n eaunHULUbl X N3MepeHunsd

[ns oueHKW KONMMYECTBEHHbLIX W KaYeCTBEHHbIX NapaMeTpoB
cBeTa paspaboTaHa cneumanbHas CUCTEMA CBETOBbLIX BENIMYMH.

OCHOBHOWM MepoW CBeTa MOXXHO CYMTaTb CBETOBOW MOTOK,
0b03Ha4aeMbll B CBETOTEXHUYECKON Nutepatype bykson @.
PaKTMYeCKn CBETOBOW MOTOK — 3TO MOLLHOCTb CBETOBOIO M3-
Ny4yeHusl, U3MepeHHas He B MPUBbIYHbIX BAaTTax UM NoWaanHbIX
CUnax, a B cneunanbHbiX eOUMHULAX, Ha3blBaEMbIX JIOMEHaMW
(cokpalleHHoe 0603HaYeHMe B PYCCKOA3bIYHON TeXHUYECKON
nuTepartype — fiM, B UHOCTPaHHom — lm).

YT0 >Ke Takoe nomeH? JliomeH — a1o 1/683 BaTTa cBETOBOIO
MOHOXPOMAaTMYECKOro, TO eCTb CTPOr0 OAHOLBETHOIO, U3JyYe-
HMA C ONMHON BOMHBLI 555 HM, COOTBETCTBYIOLWEN MAaKCUMYMY
KPVBOW CMNEKTPasibHOM YyBCTBUTENbHOCTW rna3a. BennumHa
1/683 BO3HMKIA MCTOPMYECKM, KOTAA OCHOBHbIM MCTOYHUKOM
cBeTa 6bIM 06bIYHbIE CBEYN, U M3NTyYEHME TONBKO NOSBASABLUNX-
CS 3NEKTPUYECKMX UCTOYHMKOB CBETA CPAaBHMBAIOCH CO CBETOM
Takux ceeyeir. B HacTosLee BpeMs 3Ta BenunumHa (1/683) ysa-
KOHEHa MHOMMMW MeXXAYHAPO4HbIMKU COrNaWeHMaMUN U NpUHATA
NOBCEMECTHO.

CBeTOBOM MOTOK OT MCTOYHWKOB CBETA, ByAb TO NpocTas
CNWYKa MM CBEPXCOBPEMEHHASN 3/IEKTPUYECKas NaMmna, Kak
npaswuo, pacnpocTpaHseTcs 6onee naM MeHee paBHOMeEp-
HO BO BCE CTOPOHbI. HO C MOMOLLbID 3epKan WK JINH3 CBET

Nn.N. BAP®OJIOMEEB



MOXHO HamnpaBWTb HY>XHbIM HaM 06pa3oM, cocpenoToYnB
ero B HEKOTOPOW 4acTW MpPOCTPaHCTBa. YacTb wunu pons
NPOCTPAHCTBA XapaKTepmn3yeTcst TeNecHbIM yrioM. MoHaTue
«TeNeCHbIN Yros» NPsSiMOro OTHOLWEHNS K CBETY HE UMEET, HO
MCNONb3yeTCs B CBETOTEXHWKE HACTONbKO LWMPOKO, 4YTO He3
HEero HeBO3MOXHO 06bACHEHME MHOTMX CBETOTEXHUYECKMX
TEPMUHOB W BENINYMH.

TenecHbIN yron paBeH OTHOLEHWIO NAOLWaan, Bolpe3aeMon
3TMM yrf1IOM Ha chepe NpoM3BOSIbLHOMO pagmyca R, K KBagpaTy
3Toro paguyca (puc. 3). B TexHnueckom nutepaTtype TenecHble
yrnbl 06bIYHO 0603HAYADTCA rpeyYeckon BYKBOM w 1 13Meps-
l0TCA B cTepaamaHax (CoKpalleHHo cp):

w=S/R

OyeBMOHO, YTO BENNYMHBLI S 1 R O0MXKHbI N3MEPATHLCA B OONHA-

KOBbIX eOVHWLaX.

Puc. 3.
TenecHbIn
yron

CeeToBOM NoTok ® OT Kakoro-n1Mbo UCTOYHMKA CBETA MOXHO
CKOHUEHTPMPOBATb B HEKOTOPOM TeSeCHOM yrie w. B atom
c/ly4ae MOXXHO rOBOPWUTb O CUJIe CBETA 3TOr0 MCTOYHMKA Kak
0 CTeMNeHM KOHLeHTPaumum, To ecTb 06 YyriioBOM NAOTHOCTA CBe-
TOBOro MoToKa. Taknm 06pa3omM, cuna ceeta (0o6o3HayaeTca
6ykBOW |) — 370 OTHOLIEHME CBETOBOMO MOTOKA, 3aK/IIOYEHHOMO
B KaKOM-1MB0 TeSIeCHOM Yyrie, K BesIMYMHe 3Toro yrna:

l- CgeToBble
m B 1exHonorum

3NEMEHTAPHASA CBETOTEXHUKA
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=0/ w.

Ecnu MCTOYHWK cBeTa CBETUT PaBHOMEPHO MO BCEMY Mpo-
CTPAHCTBY, TO €CTb B Te/IECHOM yrfie 4Tt (Tak Kak niouwanb
cohepbl paBHa 4TR?), To cMna cBeTa TaKoro MCTOYHMKA paBHa
®/4m. Cvna ceeTa u3MepsieTca B KaHaenax (pycckoe o6o3Ha-
YeHue K[, B aHIN053bIYHON NuTepaType — cd; B HEMELLKOS3bIY-
Hol — kd). CnoBo «KaHgena» nepeBoauTCa Ha PYCCKUIA A3bIK
KaK CBeya, W MMEHHO CBEYOM Ha3blBasacb efuHMULAE CUIlb
cseTta B CCCP po 1963 roga. OgHa KaHgena — 3To cua cBeTa
MCTOYHMKA, U3MyYalolWero CBETOBOW NOTOK 1 IM B TeNECHOM
yrne 1 cp. NpuMepHo Takylo cuny ceeTa nMmeeT obblyHas cTe-
apvHoBas cBeyva (oTctofla fCHO, YTO CBETOBOW MOTOK TaKoM
cBeyu paseH npumepHo 12,56 nm).

CBeT 0T KaKoro-n1Mbo UCTOYHMKA HYXEH, Kak Nnpasuio,
0151 TOro, 4Tobbl OCBETUTb KOHKPETHOe MecTo — paboumi
CTON, BUTPUHY, yauuy n T. n. [Ins XapakTepucTnKkm ocBelleHns
KOHKPETHbIX MECT BBOLMUTCS elle 0[lHa CBETOBAS BE/IMYMHA —
ocBelleHHocTb. OCBEUEHHOCTb — 3TO BE/IMYMHA CBETOBOIMO
NOTOKa, NPUX0AALWAACSA Ha eAUHMLY NAoLWaan oCBeLaemMon
nosepxHocTn. Ecnm ceetoBon notok @ nagaeT Ha KaKylo-To
naowaab S, To cpeaHsAs 0CBeLeHHOCTL 3ToM niouwaam (06o-
3HavaeTcsa Byksoi E) pasHa:

E=0®/S.

EonHnua vM3aMepeHMs 0OCBELWEHHOCTU Ha3biBAeTCs JIIOKCOM
(coKkpalleHHoe 0603HAUYEHNE B PYCCKOA3bIYHON NuTepaType —
1K, B MHoCTpaHHom — Ix). OQMH NIOKC — 3TO OCBELLEHHOCTb, NpK
KOTOpoW cBeToBOM NoToK 1 1M magaeT Ha naowanb B 1 KBaa-
pPaTHbIN METP:

1Tnk=1nam/1 Mm%
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YT1obbl NnpencTaBuTh cebe 3Ty BENIMUMHY, CKaXKEM, YTO OCBeE-
LWEeHHOCTb 0KON0 1 1K cO3aaeTcs CTeapUHOBOM CBEYOW Ha Noc-
KOCTW, NepneHanKyIspHON HanpasieHWIo CBETa, C PACCTOAHMS
1 meTp. [1na cpaBHeHUS: OCBELEHHOCTb OT MOSTHOMN JTyHbl Ha
MOBEPXHOCTW 3eMMIN 3UMOM Ha LWKpoTe MOCKBLI He NpeBbIWaeT
0,5 nk; npamas oceelweHHoCTb 0T CoNHLA B NETHMI NONAEHb Ha
wmpoTe Mockebl MoxeT gocturatb 100 000 nk.

OcBelleHHOCTb Ha KaKon-11Mbo NOBEPXHOCTM OT UCTOYHMKA
CBeTa MM ocBeTUTeNbHOro npmbopa ¢ cunon ceeta | onpene-
nseTca npocTon GopMynon:

E=1e+cos a/l?

roe | — paccTosiHMe OT UCTOYHMKA CBeTa L0 OCBELLAEMOW Mo-
BEPXHOCTU;

O — yrosi NafieHnsi CBETa Ha 0CBelllaeMyto NOBEPXHOCTb, TO eCTb
yron Mexny HanpasieHneM CBeTa U NepneHanKynspoM K aTon
MOBEPXHOCTU.

3Ta dopMysa, Ha3blBaeMasl «3aKOHOM KBaapaToB paccTo-
AHUNY, ABNSETCSH OQHUM U3 OCHOBHbIX MOHSATUIN CBETOTEXHUKMN
N IEXUT B OCHOBE BCEX CBETOTEXHWYECKMX PacyeToB, B TOM
YMCNE N KOMMbIOTEPHbIX MPOTrPaMM.

HonycTtuM, uTo Ha paboyeM cToMe OCBELLEHHOCTb paBHa
100 nk. Ha cTtone nexxat nucTbl 6enon Bymaru, nanka 4epHoro
LBeTa, KHUra B cepoM nepenete. OCBEWEHHOCTb BCEX 3TUX
npeaMeToB 0[MHAKOBaA, a ra3 BUAMT, 4TO NINCTLI Bymaru ceeTree
KHWM, @ KHUra — cBeTNee nanku. To ecTb HaWw rnas oueHWBaeT
CBET/NI0TY NPefMEeTOB He MO UX OCBELLEHHOCTM, a M0 KAaKoN-TO
OPYron BenuumnHe. 31a «Apyras BeIMUNHa» Ha3biBAETCA APKO-
CTbi0. APKOCTb MNOBEPXHOCTM S — 3TO OTHOLIEHMe CUMbl cBeTa |,
M3y4aeMol 3TOM MOBEPXHOCTLIO B KaKOM-N160 HanpasaeHuu,
K nfowanmn npoeKumnn 3Toln NoBEPXHOCTM Ha MIOCKOCTb, nep-
NeHOVKYNAPHYIO BbIGPAHHOMY HanpasieHunio (puc. 4).

[
BeTOoBble
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Puc. 4. |
K onpenenexuto L )>'
NOHATUS
«SPKOCTb»

" Scosa

Kak wn3BecTHO, miowadb MNPOeKUMW KaKoM-nbo MnIoCcKom
NOBEPXHOCTWN Ha APYryto NMOCKOCTb paBHa Naowann aTon no-
BEPXHOCTM, YMHOXEHHOM Ha KOCWHYC Yrna MeXay NioCKOCTAMM.
B TexHMuecKon nuTepaType SpKoCTb 0603HavaeTca bykson L.

L=1/Secosa.

B atom dopmyne | — cuna cBeta NOBEPXHOCTX B onpenesieHHOM
HanpasneHun (HanpuMep, MIOCKOCTM Paboyero CToNa Unn fexa-
LMX Ha HEM NpedMeToB); S — NoLlanb 3TOW NOBEPXHOCTH; O — YroJl
MEXIy NepneHanKynsipoM K MAOCKOCTU U HanpaBfieHUEM, B KO-
TOPOM Mbl XOTVM 3HaTb SPKOCTb (HanpuMep, IMHWEN 3peHus, To
€CTb NIMHNEN, COBOMHSIOLLEN a3 U OLEHMBAEMYHO NMOBEPXHOCTb).

Ecnu ons ceBeToBOro NOTOKa, CUMbI CBETA M OCBELLEHHOCTU
CYLLECTBYIOT CreumanbHbie eauHULbl M3MepeHusa (fioMeH,
KaHOena W NIoKC), To 4158 eAnHULbI MU3MEPEHMA APKOCTU Cre-
UManbHoro HaseaHua HeT. [pasaa, B cTapbix (0o 1963 roga)
yuyebHMKax no ¢uU3nKe, CBETOTEXHWKE, ONTUKE M B LOPYron
TEXHUYECKOW nuTepaTtype Obl10 HECKOMbKO Ha3BaHUI eauHNL,
N3MEPEHMS APKOCTU: B PYCCKOA3LIYHOM — HUT 1 CTUALO, B @aHT0-
A3bIYHON — GyTNamMbepT, anocTunbb v apyrue (B aMeprKaHCKon
TEXHUYECKOW NuTepaType 3TV Ha3BaHWUs MHOTOA BCTpevatoTcs
1 B Halle BpeMs). MexayHapoaHas cuctema CU HX 0gHY 13 3TWX
eONHNL He NPUHSAA, @ MPUHATON eQnHNLE N3MEPEHUS SPKOCTU
cneunanbHOro Ha3BaHUs He NpUOyMasu.

‘ 18 n.n. BAP®OJIOMEEB



3a eAVHULY U3MEPEHUS SIPKOCTU NPUHSATA SPKOCTb NJI0CKOM
MOBEPXHOCTH, M3NyYatoLlen cuny ceeta B 1 K4 C OQHOMO KBad-
PaTHOro MeTpa B Hanpas/eHNK, NepPneHaVKyNAPHOM CBeTSLWEN
NoOBEPXHOCTM, TO ecTb 1 Ka/M2.

OT yero ke 3aBMCUT SPKOCTb NpeLMeToB?
[pexkfie BCEro, KOHEYHO, OT KOIMYECTBa NONafAoWEro Ha HMX
CBETa, TO CTb OT OCBELLEHHOCTM. HO B NpvBEAEHHOM NpuMepe
OCBELLEHHOCTb BCEX MPEeAMETOB, NeXalmMx Ha CToNe, OAMHaKO-
Ba. 3HAUMT, SPKOCTb 3aBUCUT W OT CBOWCTB CaMuMx NPedMeToB,
a UMEHHO — OT MX CMOCOBHOCTM OTparkaThb NaaaoLWnin CBET.

CnocobHoCTb NpeaMEeToB OTParkaTb NaAAatoLWMIA HA HUX CBET
xapaKkTepun3syetcs Ko3bPULMEHTOM OTpaXKeHus, 06bl4HO 0603Ha-
yaeMbIM rpeyeckon bykson p. KoadduumeHT oTpaxKeHnsa — 3To
OTHOLLEHWE BESIMYMHBI CBETOBOr0 MOTOKA, OTPAXKEHHOM0 OT KaKom-
160 NOBEPXHOCTW, K CBETOBOMY MOTOKY, NaflatoLLeMy Ha 3Ty no-
BEPXHOCTb OT KaKOro-sImbo UCTOYHMKA CBETa UM CBETUITbHUKA!

p= (DOTpa»(eHHblﬁ / (Dnanalou.wm-

YeM Bbile KOIGOULUMEHT OTpaXKeHUs npeameTa, Tem bonee
CBET/IbIM OH KaxeTcs. B npuBefeHHOM npuMepe ¢ pabounm
CTOSIOM KO3ODUUMNEHT OTPAXKEHUSA NCTOB ByMaru Boile, YEM
nepenneTa KHWUMK, a y 3TOro nepensieta — Bolle, YeM y Nanku.

KoadpdnumeHT oTparKeHns MaTepmnanoB 3aBUCUT KaK OT
CBOWCTB CaMWX MaTepunasnos, TaK 1 OT xapaKkTepa 06paboTku
nx nosepxHocTn. OTparkeHne MOXeT BblTb HaNpPaBEHHbIM
B OZLHY CTOPOHY MM PacCesiHHbIM B ONpPeLesleHHOM TENIECHOM
yrne. BosbmeM nuct obbiyHon 6enon nucyen bymarm nam
BaTMaHa. C Kakown Bbl CTOPOHbLI U NOA4 KaKUM Bbl YroM Mbl
Ha TakKOW NUCT He CMOTPESIN, OH KAa>XeTCcsi HaM OAMHAKOBO
CBET/IbIM, TO €CTb SSPKOCTb €0 M0 BCEM HaMNpaB/eHUaM 0au-
HakoBa (puc. 5B). Takoe oTpaXkeHue Ha3biBaeTcs AUb Y3HbIM
WUIIN pacCesiHHbIM; COOTBETCTBEHHO, MOBEPXHOCTU C TAaKWM
XapaKTEPOM OTPAXKEeHMUS TakXKe Ha3biBaloTcs Audody3HbIMK.

[
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Pwc. 5.

NHanKaTpucsl
oTpaXkeHus

370 HernsaHueBasa bymara, 60AbLWNHCTBO TKAHEN, MATOBbIE
Kpacku, nobenka, WepoxoBaTble MeTaNIMYecKne NoBepxHo-
CTW 1 MHOTOE ApYroe.

Ho ecnv Mbl HAYHEM MONMPOBATL LLIEPOXOBATYI0 METANIN-
YeCcKYIo MOBEePXHOCTb, TO XapaKTep ee OTParKeHWUst HauYHeT u3-
MeHATbCS. Ecnn noBepxHOCTb 0TNOIMPOBaHa OYeHb XOPOLLO, TO
BECb NAAAILWNIA Ha Hee CBET ByeT OTpaXKaTbCs B OAHY CTOPOHY.
[pun 3TOM yron, nof KOTOPbIM OTPaXKaeTcs NafatoLLMi CBET, TOYHO
paBeH yriy, nof KOTOPbIM OH MafaeT Ha NnoBepxHoCTb (puc. ba).
Takoe 0Tpa)keHve Ha3bIBAETCS 3ePKasibHbIM, 3 PABEHCTBO YIJ10B
nafeHnst N OTPaKeHUsl CBeTa, OTKPbITOE elle ApeBHerpeYecknm
MaTeMaTvkoM EBKNMZOOM, SBNSIETCS OAHUM M3 6330BbiX 3aKOHOB
CBETOTEXHUKW: HA 3TOM 3aKOHE OCHOBaHbl BCE METO[bl PACYETOB
MPOXKEKTOPOB U CBETUIIbHUKOB C 3€PKasibHOM ONTUYECKON YacTbio.

Kpome 3epKanbHOro n anddysHoro 0TpaXKeHus, cyLlecTsyeT
HanpaBfieHHO-paccesaHHoe (HanpuMep, OT M0X0 OTNOIMPOBaH-
HbIX METaNINIMYECKNX NMOBEPXHOCTEN, LWESKOBbIX TKAHEeN Uan oT
rnaHueson Bymaru puc. 56), a TaKKe cMellaHHoe (HanpumMep, ot
MOJIOYHOO CTeKna puc. br).

KpunBas, xapakTepusyioLlas yrnosoe pacnpeaeneHme Koapou-
LUMEHTa OTPaXKeHUs, Ha3blBAeTCS UHANKATPMUCON OTPAXKEHUS.

[ns noBepxHocTen ¢ AMddy3HbIM OTPAXKEHMEM SAPKOCTb
CBS13@Ha C OCBELLEHHOCTbI MPOCTbIM COOTHOLLEHNEM:

Lansp =Eep /M
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FpPKOCTb 3epKasibHOM MOBEPXHOCTM paBHa SAPKOCTW OTparka-
IOLMXCS B Hel NpeaMeToB (MCTOYHMKOB CBeTa, NoTOsKa, CTeH
N T.M.), YMHOXEHHOM Ha KO3IPOULMEHT OTPaXKeHNA:

I—3epK =p LOTpa)KeHHbIX npegmeToB

[Ins oUeHKN SPKOCTM NPeaMeTOB U MOBEPXHOCTEN C HanpaB/ieH-
HO-paCcCesHHbIM 1 CMeLIaHHbIM 0TPaXKeHNeM HeobxoAMMO 3HaTb
NHOMKATPUCHl OTPaXKEHUS.

YeTblpe Ha3BaHHbIX CBETOBbLIX BEIMYMHbI — CBETOBOM MNOTOK,
CWNa CBETa, OCBELLEHHOCTb U IPKOCTb — 3TO T BaXKHelLWwne no-
HATWSA, 683 3HaHWSA KOTOPbIX HEBO3MOXKHO 06bACHEeHWe paboTsbl
MCTOYHWKOB CBETA W OCBETUTENbHbLIX NpMbopos. OgHaKo ans
Takoro obbsicHeHUst HeobxoaoMMO ellle U 3HAHWE CBETOTEXHM-
YECKMX XapaKTepPUCTMK MaTepmasos.

C o4HOM N3 TaKMX XapaKTePUCTMK — KO3PPUUMEHTOM OT-
PaXKeHUs — Mbl y>Ke No3HaKoMuamce. Ho B npupoae HeT MaTe-
pManoBs, OTPaawLnx BECb NaLAOLWMIM Ha HMUX CBET, TO eCTb
c KoabodunumeHToM oTpaxkeHnsa p = 1. Ta gons ceeTa, KoTopas
He OTpakaeTcs OT MaTepuana, B obuweM ciyyae OenuTcs elle
Ha ABe 4acTW: 0Ha YacCTb NMPOXOAMT CKBO3b MaTepuan, 4py-
ras nornouwaetca B HeM. [lons cBeTa, NPOXOASLLAs CKBO3b
mMatepuan, xapakrepusyeTtcs Ko3adpouLMeHTOM NponycKaHus
(0603HauaeTcs rpeyeckoi GyKBOW T); @ MOrMolWeHHas OoNs —
Ko3dduumeHTOM nornoweHms (o6o3HavaeTcs a).

1= chpOLuenLumﬁ / (Dnap.alou.wm-
a= chornou.LeHHbu?l / (Dna,qarou.l,mﬁ-

COOTHOWEHMS MeXay 3TUMKN KO3DDUUMEHTAMN — OTPAXKEHNS,
NOrNOLWEHMS 1 NPOMNYCKAaHUSA — MOTyT BbITb CaMbIMUK Pa3HbIMY,
HO BO BCeX He3 UCKIIIYEHUS Crydasx cyMMa Tpex Koadbuum-
EHTOB paBHa edunHULE:

[
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Puc. 6.
WNHaunkaTpucel
nponycKaHus

N 22

p+rT+a=1.

B npupoae HeT HM 04HOro MaTepunana, y KoToporo XoTs 66l 04WH
N3 Tpex KoaddnumeHToB bbin paseH 1. Hanbonbliee andodysHoe
OTPaXKeHWe MMeeT CBEXKEeBbINaBLMin cHer (p = 1), XMUYecKH
YUCTbIE CEPHOKUCIbIM Bapuin n oKkucb MarHus (p = 0,96).
Hanbonblwee 3epKanbHOe OTPa)KeHue — y YUCTOro nosmpo-
BaHHoro cepebpa (p = 0,92) n y cneunanbHo o6paboTaHHOro
anoMuHuns (0o 0,98 — cM. 06 3ToM B pasgene 6).

BenununHa KoapdurumeHTa NnponycKaHms yKa3slBaeTCs B Crpa-
BOYHOW NMTepaType OJ1s onpeaesieHHoN ToNWMHbI MaTepmana
(06bi14yHO nist 1 cM). K Hanbonee Npo3payHbiM MaTepmanam MOXKHO
OTHeCTM 0Cc060 YMCTBIN KBApL, U HEKOTOPbLIE MAPKMU MOSNMMETUSI-
MeTakpunata (opraHnyeckoro ctekna), y Kotopbix T = 0,99/cm.

MMnoTeTnyeckoe (peanbHO HecyulecTsylollee!) BellecTso
C KO3QDOMUMEHTOM NOrNoLLEHNS paBHbIM 1, Ha3biBaeTcs «abco-
JIIOTHO YEpPHbIM TESIOM» — K 3TOMY MOHATUIO Mbl ellie 0bpaTnMcs
npv 06bscCHEHMN paboTbl TENMOBLIX MCTOYHUKOB CBETA.

Kak 1 oTpakeHWe, NponycKaHWe CBeTa MOXKET BbITb HanpaBs-
NIEHHBIM (Y CUAMKATHbLIX MW OPraHUYyecKMx CTeKON, NoNunKap-
6oHaTta, NoNMCTUPONa, KBapua 1 T. M., puc. 6a), AnddysHbIM
NN paccesiHHbIM (MOJSIOYHbIE CTEKSa, pUC. 6B), HaNpaBneH-
HopaccesHHbIM (MaTUPOBaHHbIE 1M OManoBble CTeKNa, puc. 66)
1 CMellaHHbIM (puc. 61). Kpyeble, MoKasblBalLLMe 3aBUCMMOCTb
KO3GOUUMEHTA NPOMNYCKaHWS OT yria NafeHns cBeTa, Ha3biBa-
OTCS MHOAMKATPUCAMM NMPOMYCKaHUS.

a
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Mopasnsouee 6OMbLWMHCTBO MaTepuasioB Mo-pa3HoMy
OTPaXkaeT, MPONyCKaeT UK NOroWaeT CBET C Pa3HOM ASTMHON
BOJIHbI, TO €CTb Pa3HOro uBeTa. VIMeHHO 3TO CBOMCTBO MaTe-
puanos onpegensieT UX LUBET M CO34aeT MHOMOKPAaco4YHOCTb
OKpy>Katolwero Mupa. [1ns nonHoM XapaKTepucTUKKN CBETOTEX-
HMYECKNX CBOMCTB MATepManoB HeOHBX0AMMO 3HaTb He TONbKO
abCcosIOTHbIE 3HAYEHUSA UX KOIDDULMEHTOB OTPAXKeHUs, Npo-
NyCKaHWs 1 NOrfoWeHNs, HO U pacnpeneneHme aTux Koaoou-
LMEHTOB B NPOCTPaHCTBE (MHOMKATPUCHI) U MO ASIMHAM BOJIH.
PacnpepeneHuve Ko3addUUMEHTOB N0 ASTIMHAM BOJTH Ha3blBaeTCA
CMeKTPaNibHbIMU XapaKTepPUCTUKaMM (OTparXkeHus, NponycKa-
HWA WW NOrOWEHUS).

Bce Tpun Ha3BaHHbIX KO3QPULMEHTA ABNSIOTCH OTHOCUTENb-
HbIMU (Be3pasMepHbIMK) BENMYMHAMU, U BbIPaXaloTcsa B J0M158X
eOMHNLbI MNTW B MPOLEHTaXx.

CneKTpasnbHbI COCTaB CBETa M CMeKTPasbHble XapaKTepu-
CTUKM OTPAXXEHMS UM NPONYCKaHMS MaTepuanoB onpenensior
uBeT nNpenMeToB. TakmMMm obpa3oM, LUBET — 3TO 06beKTMBHas
BeNMUMHA, KOTOpast, Kak U BCe 0OBEeKTUBHbIE BETMUYMNHbBI, MOXKET
ObITb M3MEPEHA M BbIPaXKeHa BMNOJIHE KOHKPETHbIMMW NapameTpa-
Mn. Kaknmun »xe napameTpamMm xapaktepumsyeTcs UBeT?

Bce noaou (ecnm oHW He cTpagatoT peaxkon 6onesHblo —
NanbTOHWM3MOM) BOCMPUHMMAIOT LiBeTa 6oslee nn MeHee 0fuHa-
KOBO: He60 — rony6biM, TpaBy — 3e1IeHON, KPOBb — KPAaCHOM M T. M.
Ho rna3 «cpegHero» yenoseka pa3nuyaet 4o 1000 uBeToBbIX
0TTEeHKOB (y TpeHupoBaHHbIX Nogel — 1o 5000 oTTeHKOB), a Kax-
ObI LUBETOBOM OTTEHOK MMEeT MHOXKECTBO rpafaLuii no yncrorte
N HacblleHHOCTM uBeTa. [ns nogasnsowero 60bWMHCTBA
3TUX OTTEHKOB HU B OHOM $i3blKE MUPA HET Ha3BaHUI.

[ns ToyHoro onucaHmsa uBeTa 661710 pa3paboTaHo HeCKOSb-
KO KOJTOPUMETPUYECKUX CUCTEM, HanboJsiee pacnpoCcTpaHeHHoN
13 KOTOPbIX B HACTOSILLEE BPEMS SIBISETCS CMCTEMA KOOPAUHAT
LBETHOCTW. Ha puc. 7 npeacTaBneHo nose peanbHbiX LBETOB. Ha
OrpaHn4YMBalOLLEN ero KpMBOW JIMHWM, Ha3biBAEMOM JIOKYCOM,
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OTMeYeHbl ASIMHbI BOJSIH MOHOXPOMATUUYECKUX W3NYyYEHUN,
BOCNPUHMMAEMbIX rna3oM — oT 420 (puoneTossln LBET) 00
700 (KpacHbI UBeT) HM. Buanmoe nsnyyeHue ¢ OJnHamu
BonH 6onee 700 HM 1 Kopoye 420 HM Hal rnas He pa3fnya-
eT No LUBETHOCTM M BOCMPMHMMAaET KakK 0AMHAKOBO KpacHoe
n ¢nonetoBsoe.

KoHLUblI NloKyca COedMHEHbI MPAMOM NUHUMEN «Oypnyp-
HbIX LBETOB», TO €CTb TAKMX LBETOB, KOTOPbIE He SABAAOTCA
MOHOXPOMATUYECKUM W3NYYEHWEM, a MOJIYYakTCs TOSbKO
B pe3ysibTaTe CMeWWBaHUSA B OMpeAesieHHbIX MPonopumsx
$1oNeToBOro 1 KpacHoro uBeToB. BHyTpu o6nacTtu, orpaHu-
YEHHOM NIOKYCOM W 3aMbIKaKLLEN ero KOHLbl NPSIMON IMHWUEN,
PaCcMosIoXKeHbl BCE CYLECTBYOUME B NPUPOAE UBeTa. Kaxaomy
LBeTY COOTBETCTBYIOT TOYHbIE KOOPAMHATHI LLBETHOCTU X U .
Takum 06pasom, NtoboN uBeT MOXKeT BbiTb BbipaXKeH C NMoMo-
Ubto [ABYX KOOPOMHAT LUBETHOCTU — X MY — U UHTEHCUBHOCTM
n3nydyeHmsa (To, 4To B MNOBCEAHEBHOMN MMW3HW Ha3biBaeTCH,
HanpuMep, TEMHO-KPACHbIN, CBET/IO-KPaCHbIA 1 T. M.).

CpelHsis Y4acTb LIBETOBOMO NOJIS — 3TO 061acTb 6enbIX LBe-
ToB. B Hell npoBefeHa XWUPHOW NUHNEN KPUBAs TEMNJIOBOMO
N3Ny4YeHUs, TO eCTb KPMBAs KOOPAMHAT LBETHOCTK Benoro
CBETA, MOJIYYaEMOro Npu HarpeBaHUM abCcoNTHO YEPHOro
Tena [0 onpefeneHHonm TemnepaTypbl. LiBeT unanyyeHus
TENNOBbLIX MCTOYHMKOB CBeTa (namn HakanueaHws) o4YeHb
TOYHO COOTBETCTBYET 3TOW KPMBOW. TemnepaTypa nsnydato-
Lero Tena, Npu KOTopom ero uBeT Hanbonee 6/IM30K K LBETY
abCconTHO YepHOro Tena, Ha3biBaeTcs LBETOBOW TeMnepa-
Typo# (Tye). Benbiit cBeT ra3opaspsagHbiXx UCTOYHUKOB CBETA,
Kak MpaBWJO, NEeXWUT BHE KPWBOW TEM0BOr0 U3MydyeHus.
LIBETHOCTb M3Ny4YeHUS TaKNUX MCTOYHMKOB OLLEHMBAETCs Mo
KOppenMpoBaHHOW LBeTOBOW TeMnepaType (B MHOCTpaHHON
TEeXHWYECKOW nuTepaType 06bl4HO HasbiBaeMmol CCT), To ecTb
no TeMnepaType TenJI0BOro n3sydeHuns, Hanbonee 6AN3KOroO
No LUBETY K CDaBHMBAEMOMY UCTOYHUKY.

n.n. BAP®OJIOMEEB
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LiBeToBon rpaduk, n3obpaxkeHHbln Ha puc. 7, obnagaet
MHTEPECHbIM CBOMCTBOM: €Cin Mbl ByaeM CyMMUpOBaTb MU3Ny-
YeHMe OBYX Pa3HbIX LBETOB, TO KOOPAMHATLI LLBETHOCTU MOSY-
YaeMoro B pe3ysnbTaTe CMeLWNBaHMS HOBOIO LBETA Bceraa byayT
HAxoOMTbCA Ha MPSMON IMHUKN, COEOUHSAIOWEN KOOPAUHATHI
MCXOAHbIX LBeTOB. CMeWNBas TpU LBETHbIX M3/TYYEHUS, MOXKHO
Nony4YnTh NO6ON LBET, HAXOOAWMINCS BHYTPU TPEYrONbHUKA,
06pa30BaHHOM0 TOYKaAMM KOOPAMHAT UCXOAHbIX LIBETOB.

QueBnAaHO, YTO Benbil LUBET MOXEeT bbiTb NonyyeH becymc-
JIEHHBIM MHOXECTBOM KOMBWHALMN TPEX MOHOXPOMATUYECKMX
(ogHoOpoAHbIX) n3nydYeHnin. [Ina ynobcTea Nofb30BaHMUSA NPUHSA-
TO CYMTATb OCHOBHbLIMW TPM LIBETA — KPACHbIN, 3€M1EHbIN U CUHUIA
(Ha HeMeUKOM a3biKe — rot, grdn, blau, Ha aHrnuickoM — red,
green, blue). Ecnun ncxoaHble LBeTa SABASIOTCA CTPOr0 MOHO-
XPOMaTUYECKMUMMU, TO €CTb PACMOOXKEHHBIMU HEMOCPELACTBEHHO
Ha JIOKyCe, TO, KOMBUHUWPYS MX B ONpeAeNeHHbIX Nponopumsx,
MOXHO MOJSTYYUTb HEOrPAaHMUYEHHOe KOIMYECTBO HOBbLIX L|BETOB
C NPaKTMYecKn NobbIM LBETOM, 1eXallMM BHYTPU TPeyrosb-
HWKa MCXOOHbIX LBETOB. [1pK 3TOM, YeM BAIMIKE K JIOKYCY U YEM
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Oalblie Apyr OT Apyra pacnosioXeHbl KOOpAMHATbI LIBETHOCTH
NCXOOHbIX LUBETOB, TeM 60bLUYI0 Naolanb byneT 3aHMMaTh Tpe-
YrOSIbHWK 1, COOTBETCTBEHHO, MOXHO ByOeT nonyunTb bosbluee
KONMYeCTBO L|BETOBbLIX OTTEHKOB CyMMapHOro ceeTa. [1o nepBbiM
ByKBaM MHOCTPAHHbIX HA3BAHMI OCHOBHbIX LIBETOB TEXHOJI0MNS
Nosy4YeHMs HOBbIX LIBETOB Ha 6a3e KpacHOoro, 3e/1eHOro U CUHero
N3Ny4YeHUN HasbiBaeTcs «TexHosormen RGB». B HacToswee
BPEMS TaKas TeXHONOTrUs UCMOMb3YETCSH UCKIOYNTENbHO LWK-
POKO A5 CO30aHMNs Pa3NnMYHbIX UBETOAMHAMUYHbBIX 3QOEKTOB.

BblBOAbl

1. OcHOBHble CBETOTEXHMYECKNE BENMYMHbI. CBETOBOM MOTOK
®; cuna ceeTa |; ocBeweHHocTh E; spkocTh L.

2. EAMHULBI U3MepeHns 3TUX BeNUUKH: nioMeH (M), Kanaena
(km), mokc (nK), KaHaena c KBagpaTtHoro MeTtpa (Ka/m?).

3. CBeToTexHM4YecKune CBOMCTBA MaTepuasioB onpenensiorcs
TpeMs KoapdULMEHTAMU: OTPAXKEHUA p; NPONYyCKaHUA T;
MornoweHmns a.

e

CyMMa K03bdULMEHTOB OTPAXKEHWUS, MPOMYCKaHUs 1 NOrio-

UeHMs 01 BCex MaTepuanos pasHa 1.

5. LiBeT npeameToB MM M3NyYeHnin onpeaensieTcs KOopanHa-
TaMU LUBETHOCTU X U Y.

6. Benbin cBeT pasnNMyHbIX UICTOYHWKOB CBETa OLEHMBAETCS

KOppPEeSnMpoBaHHOWN LBETOBON TeMnepaTypon T .



PA3OEN 3

HopMupoBaHue u pacuer
ocBeLLeHUs

3.1. HopmupoBaHue ocBeLeHuns
OueBKnAHO, 4TO OT PaboThbl rNa3 3aBMCAT U CKOPOCTb, U KAYeCTBO
ntobol OesTeNnbHOCTU, B KOTOPOW 3peHWe MPUHUMAET XOTb
KaKkoe-To yyacTue, a paboTa HalmMx rnas HanpsiMylo cBs3aHa
C ycnoBusiMKU ocBelleHus. [03ToOMy YenoBeK C He3anaMsATHbIX
BPEMEH MbITaNICA KAK-TO OCBETUTb Te MECTa, IIe eMy Npuxoam-
nocb paboTaTh B TEMHOE BPEMS CYTOK MPK OTCYTCTBUM MPUPOAHO-
ro ucToyHuKka ceeta — ConHua. C LOMCTOPUYECKNX BPEMEH U [0
KOHUa 19-ro BeKa eAMHCTBEHHbBIM NCKYCCTBEHHBIM UCTOYHUKOM
cBeTa bbln OroHb — KOCTPa, hakena, Ny4YmnHbl, CBEYM, KEPOCUHO-
BOW UM ra3oBoi fNamnbl. CBeTa 0T TAKMX MCTOYHMKOB BbIS10 IBHO
He[0CTaTOUHO, XOTS OH 1 MO3BOJIA KOE-KaK BbIMOJHATL MHOMME
BMAbI paboT. HM 0 KaKoM M3MepeHUn NapaMeTpoB OCBeLLEHMS,
a TeM 6onee 06 NX HOPMUPOBAHMM, HE MOTTI0 BbITb U peun.
MMonoXKeHne KoOpeHHbIM 06pa3oM M3MEHWIIOCH Noce M306-
peTeHNs 3NEeKTPUYECKMX UCTOYHMKOB cBeTa B 70-e rogsl 19-ro
Beka. HabnopatenbHble NpegnpvHMMaTenn BbICTPO 3aMeTuan
YTO C yNyYLIEHMEM OCBELLEHNS Y paboymx NoBbILLAETCS NPon3-
BOOMTENbHOCTb TPYAa M CHUXKAETCs KonunyecTBo Bpaka, npu
3TOM, YeM cfioXKHee bbina paboTta, TeM bosbluen bbina oTgava ot
yny4lleHns oceelleHus. Nonyyanock, YTo BK1aAbIBaTh CPeAcTBa
B OCBELllEeHWe — Aef10 BbIFOAHO., U 3/IeKTPUYECKUIA CBET Havan
cBoe TpuyMmdasbHoe LWecTBMe Nno 3aBofaam 1 Gabpukam, BeiTec-
HSS CBEYN U KEPOCUHOBBIE 1aMbl.

[
BeTOoBble
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Ho TyT »Xe BCTan BONpPOC — a CKOJIbKO HaA0 CBETA, YTOObI
XOPOLLO BbIMOMHATL PaboTy M He AenaTtb NMWHMX 3aTpaT Ha
CTPOMTENIbCTBO HOBbIX 3MIEKTPOCTAHUMA W YCTAaHOBKY BCe
6onblero Konu4yecTsa namn? Apyrumu cnosamu, nosiBMIach
HeobXoAMMOCTb HOPMUPOBAHWUSA OCBELLEHUS, TO ecTb onpene-
NEeHNst KOHKPETHbIX NapaMeTPOB CBETA, KOTOPbIE AOMXKHbI ObITh
obecneyeHbl Ha paboumnx MecTax.

Bonpoc HopMurpoBaHMsa ocBellleHnsa BO3HWK Bonee cTa net
Ha3af, HO 10 CUX MOP ero Heslb3s CYMTaTb OKOHYATENbHO PeLLEH-
HbiM. B 1999 rooy EBponencknii KOMMUTET MO CTaHAapTU3aLUuMm
nocne ABeHaguaTUIeTHen paboTel NPUHAN HOBblE HOPMbI OCBE-
weHHocTn EN 12464-1, nonyunslune cTatyc obuieeBpONencKux,
n ¢ 2003 ropa Hayanocb BBeAEHWE 3TUX HOPM B OENCTBUE
B cTpaHax EBponenckoro Coto3a. MexkayHapoaHas KoMUccus
no ctaHgaptnsaumm (ISO) Ha OCHOBE 3TUX HOPM MPUHANA MEXK-
AyHapoaHble HOPMbl BHYTpeHHero oceelleHms 1ISO 8995:2002.
B 2011 rogy 66111 NPUHATHI HEKOTOPbLIE M3MEHEHWUS U OOMNOSHE-
HUs K HopMaM. CerogHst EBponerickmne HopMbl EN 12464-1-2011
ABNAOTCA OCHOBHbLIM [JOKYMEHTOM MO HOPMUPOBAHMIO OCBELLEH-
HOCTW BO BCEX eBponencKkmx cTpaHax. Cernyac B Hawemn cTpaHe
noet pabota No NpMBeaeHUI0 POCCUNCKMX HOPM B COOTBETCTBME
c obuieeBpONenCKNMAN,

B 2005 rozy 6binm npuHaTL EBpOoneickne HopMbl 0CBeLLEH-
HOCTW o515 paboumx MecT BHe nomelleHnn EN 12464-2.

B cBs3un ¢ BcTynneHvem Poccumn Bo BceMupHyto Toprosyto
opraHusauuio (BTO) nposogutcs pabBoTa Mo COrnacoBaHuio
POCCUNCKUX U MEXOYyHapo4HbIX CTaHAApToOB, n TpeboBaHwMs
MEXAYHapoOHbIX HOPM PaHo MW No3dHO 6ydyT BHEOPATbCS
1y Hac. No3aToMy Npu pacCMOTPEHMIM BONPOCOB HOPMUPOBAHMSA
OCBeLLEHWNS Mbl, 0 BO3MOXKHOCTW, byieM NpruBoanTs TpeboBaHUs
KaK POCCUICKMX, TaK 1 EBPOMENCKUX HOPM.

B Poccun rnaBHbIM LOKYMEHTOM, YCTaHABMBAOWMM NapaMeTpsbl
ocBelleHus, ssnsatoTca CaHMTapHble npaBuna u HopMbl CanlMnH
2.21/2.1.1.1278-03. B mapte 2010 roga 6biAM yTBEPXKOEHbI

n.n. BAP®OJIOMEEB



CaHuTapHble npasuna n HopMbl CaHluH 2.2.1/2.1.12585-10
«M3MeHeHns 1 pononHeHus Nel K caHWTapHbIM NpaBuiam
n HopMmam CanllmH 2.2..1/2.1.1.1278-03 «lurmeHnuyeckue
TpeboBaHMSA K ECTECTBEHHOMY, UCKYCCTBEHHOMY U COBMELLEH-
HOMY OCBELLEHMIO KUITbIX U 0BLLIECTBEHHbIX 30aHUIN»». B 3TnX
«I3MEHEHMAX N [ONONHEHUSX...» BNEPBble B CTAHAAPTE CaMoro
BbICOKOI0 YPOBHS YNOMSIHYTbl CBETOAMOAbI KaK MOSIHOMPABHbIE
MCTOYHWUKM CBETA HapaBHe C JlaMnaMu HaKalnBaHus, NtoMu-
HEeCLEeHTHbIMW 1 ApyruMun namnamu. Mpasaa, coenaHa ofHa
CYLLECTBEHHAs OrOBOPKA: «KPOME [OLWKOJIbHbIX, LIKObHbIX
N NeYebHbIX yUpexaeHun».

Ha ocHoBe 3TWx CaHWUTapHbIX HOpPM pa3paboTaHbl apyrve
HOPMAaTUBHbIE [OKYMEHTbI. BTOpbIM MO 3HAYUMMOCTU AOKYMEH-
TOM siBNsieTcs BBeAeHHbIn B aenctene B uone 2011 roga Ceogp,
npaeun CIN 52.13330.2011 «EcTecTBeHHOE M UCKYCCTBEHHOE
ocBellleHMe» (aKTyanuanpoBaHHaa pedakums CTpouTeNbHbIX
HopM © npasun CHul 23-05-95). KpoMe 3Toro, CyLlecTsytoT
MocKoBcKne ropofckme cTpouTesnbHble HopMbl MITCH 2.06-99
N MHOXECTBO OTpac/ieBbIX [JOKYMEHTOB, B KOTOPbIX NOAPO6HO
pacnucaHbl TpeboBaHNS K OCBELLEHMWIO PAa3NIMYHbIX paboumx MecT.

B EBpone, KpoMe HegaBHO NMPUHATLIX EBPONENCcKMX HOpM
OCBELLEHHOCTU, UMEETCH HECKObKO AECATKOB CreLmnann3npo-
BaHHbIX HOPM (HanpMMep, O AOPOXHOO, YUYHOTO U TYHHENb-
HOro OCBELLEHUS, NS OCBELLEHNS CMOPTMBHbBIX COOPYXKEHWN
M T. N.), a TakKe MHorne HauMoHanbHble HOPMbI U MpaBusa.
Ho BO BCeX HOPMATUBHBLIX OOKYMEHTAx PerfaMeHTMpytoTcs
Te Ke napameTpsl, 4To U B Poccmn. HopMupyeMble BENMUMHBI
Pa3/IMYaloTCs B PasHbIX CTPaHax, HO 3TW Pa3iMyns He HOCAT
NPUHLMNNANbHOIO XapaKTepa.

BCM52.13330.2011 gaHbl HOPMbI OCBELLEHHOCTM B 3aBUCU-
MOCTM OT KJlacca 3puTesibHbIX PaboT. 3TOT Kflacc onpeaensercs
Mo MUHWMasbHbIM Pa3Mepam AeTanen, C KOTOpPbIMU MPUX0aNTCS
paboTaTb Ha AaHHOM paboyeM MecTe, M Mo KOHTPACTy AeTanen
n doHa. KoHTpacT — 3TO OTHOLWEHWE SPKOCTEN MPEOMETOB,
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KOTOpble HYXKHO BWAETb, K SPKOCTM nosepxHocTu (doHa), Ha
KOTOPOW 3TK NpeaMeThl HaxoasTcs. O4eBMOHO, YTO YEM MeHbLUE
yrnoBble pasMepbl paccMaTpMBaEMbIX AETafle N YeM MeHblle
KOHTPACT, TeM Bbille A0JIKHA OblTb OCBELLEHHOCTb, 0becneym-
BalOLWAs HOpManbHYyO paboTy.

Mo xapakTepy paboTbl, BbINOJHAEMON BHYTPU NOMELLEHNNA,
BbILENEeHO 7 K1AaCCOB TOYHOCTU: HaWBbLICLIEN, OYEHb BbICOKOMN,
BbICOKOW, CpeaHen 1 Manomn TouHocTu, rpybasa pabota u pa-
60Ta ¢ CaMOCBETAWMMMNCA UAN PACKaNEHHbIMU OBbEKTaMU.
HopMupyemble ypOBHU OCBELLEHHOCTU AJIS 3TUX KJ1acCoB — OT
5000 po 100 nk.

PaboTbl, BbIMOMHAEMbIE Ha OTKPbITbIX MECTax, OTHOCATCS
K 9 — 14 knaccaM. KoHKpeTHble 3HaYEHNS HOPMUPYEMOM OCBe-
UEHHOCTM 0N KOHKPETHbIX paboymx MecT NMpUBOOSATCS He
B CM52.13330.2011, a B MHOrOYMC/IEHHbIX OTPACNEBbIX HOPMaX.

Ons obuwectBeHHbIXx noMeweHun B CM 52.13330.2011
[0a0TCA 3HaYeHUss HOPMUPYEMOWN OCBELLEHHOCTM B 3aBUCUMO-
CTW OT Ha3HaAYEeHUS NOMELLEHWI U XapaKTepa BbIMOHAEMbIX
B HeEM paborT.

B esponenckux Hopmax EN 12464-1-2011 npueneH cnmcok
6onee 280 KOHKPETHbIX paboymx MecT M TpeboBaHUsA K NX ocBe-
weHuto. OcBelleHme 0BLWEeCTBEHHbIX MOMELLEHWI HOPMUPYETCS
aHanorunyHo CIM 52.13330.2011.

Kakue e napameTpbl 0OCBELWEHMs cenyac HopMupyTes?
[ns Bcex paboymx MecT BHYTpM NOMeLleHnn n ans paboumx
MEeCT BHE NMOMeLLeHWI, Ha KOTOPbIX BbINOJIHAETCH KOHKPEeTHas
paboTa (KenesHo40POXKHbIE CTaHUMM, @a3PONOPThl, Kapbepsbl
M T. M.) OCHOBHOW HOPMUPYEMOWN BENIMYMHON ABAETCA OCBE-
LWeHHOCTb Ha paboyeM MecTe. XOTS rnas, Kak yxe 6bino
CKa3aHo, pearvpyeT He Ha OCBELLEHHOCTb, @ Ha SPKOCTb
npeaMeToB, HOPMUPYEMON BENUYMHOW SABNSETCH WMEHHO
OCBELLEHHOCTb, TAK KaK OHa 3HAYMTENbHO NPOLLE PACCUYUTbI-
BAEeTCs U U3MepSeTCs U He 3aBUCUT OT NapaMeTpoB OCBella-

eMbIX MpeaoMeToB.
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Mpv ocBeLLEHUN YNULL, aBTOMOBUbHbIX TYHHENEN, MPoe3XKuX
00pOr OCHOBHOW HOPMUPYEMOW BESIMYUHOWN CIYIKUT SAPKOCTb
OOpPOXHOro nokpbliTMa. OHa yCcTaHaBNMBaeTCsl B 3aBUCMMOCTH
0T KaTeropuu ynuL, (0opor), UHTEHCUBHOCTU ABUMKEHUS, XapaK-
Tepa OKpy»KatolLlen 06CTaHOBKU. SIpKOCTb HOPMUPYETCS TaKXKe
N NpN AeKOPaTUBHOM OCBELLEHNN aPXUTEKTYPHbBIX COOPYXKEHUN
(3maHnin, NaMATHUKOB U Ap.).

OcBeLLEeHHOCTb 1 SPKOCTb XapaKTEPU3YHOT KOJIMYECTBEHHYIO
CTOPOHY OCBellleHUs, OCTaslbHble HOPMUPYEMble MapaMeTpsl
onpenensioT ero Ka4yecTso.

OfHa 1 Ta e 0CBELLEHHOCTb MOXeT bbITb co3[4aHa MHO-
YKECTBOM pa3Hbix crnocoboB, KoTopble ByayT pasnuyaTbcs
Mexnay cobon BecbMa CyLLeCTBEHHO. Kakabl YeN0OBEK 3HaA-
eT, YTO MPUCYTCTBME B MOJE Ero 3peHUs Kaknux-nmbo spKux
NpeaMeToB (aMmn, COMHLA) UK UX OTPaXKeHuin («3anymKoB»)
CWJIbHO 3aTpyaHsAeT paboTy rnasa, a MHor4a AenaeT ee NpocTo
HEBO3MOXHOW — rNa3 nepecTaeT BUAETb HY>KHble NpeaMeThl
n ocobeHHo nx getann. Kak roBopmutcs B Hay4YHO-TEXHUYECKON
nuTepaTtype, B TaKMUX CNydasx y NioOen BO3HMKAET ollyLleHne
OVCKoMdopTa, TO eCTb 3pUTeNbHOrO0 HeynobcTea, a B 0cobo
HebNaronpUaTHBLIX ClydYasXx — YyBCTBO OC/IEMAEHHOCTU. 3TN
OLLYLLEHMS 3aBUCAT OT SAPKOCTU MeLlaloWmnX «3alymKoB», nUx
Pa3MepPoOB U PACMONOMKEHUS OTHOCUTENBHO NIMHUKU 3pPEeHUs.
A CBOMCTBO SAPKMX NPeAMETOB BbI3blBATb HEMPUATHbIE OLLYyLLe-
HWSA B rfla3ax HasbiBaeTCcs BNecKocTblo. IMenTcs pasnmnyHble
MEeTOAMKM OLLEeHKM B1ecKoCTW, CO34aBaEMON APKMMU UCTOYHM-
KaMu CBETa UM NX OTPAXKEHUSMU,

B ocBeTUTEsNIbHbIX YCTAHOBKAX MPOMbILINEHHbIX Npeanpu-
ATUN HOPMUPYETCS MOKasaTeSlb OCJEMJIEHHOCTU S, paBHbIN
OTHOLLEHMIO MOPOroBbIX (TO €CTb MUHUMANbHO Pa3iNyaeMbix)
Pa3HUL, APKOCTM 06beKTa M GOHA NPU HANMUYUM N OTCYTCTBUN
cnenswmx UCTOYHWMKOB B Nosie 3peHus. [Jna pacyeTa nokasa-
Tens ocnensieHHoCcTV paspaboTaHbl METOAMKM, KOTOPbIE NpMBe-
nenbl B ClM52.13330.2011 B BMAOE NPUIIOXKEHNS.
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Tabnuua 1.
CooTHoweHwe
Mexady nokasare-
namu guckomdopTa

[ns oblecTBEHHbIX 30aHWIM BMECTO KO3QDUMLIMEHTA OC1en-
NIEHHOCTN HOPMUPYETCA NOKa3aTenb AuckoMmdopTa M, BennumHa
KOTOPOTro 3aBMCUT OT XapaKTepa BbINOSIHAEMON PaboTbl M MOXKET
npUHMMaTh 3HadyeHnsa ot 15 oo 0.

BenuunHa ponyctumoro 3HavyeHus guMckoMoopTa mau
OC/IENNIEHHOCTU SBASETCA BTOPbIM HOPMUPYEMbIM Mapa-
MeTpoM ocBelleHnsa. B EBponencknx HopMmax n B paspa-
f6aTbiBaeMblX cenyac POCCUMCKNUX HOPMaX OCBELLEHHOCTH
HopMUMpyeTcst 0606LWeHHbI NoKka3aTenb auckomepopTta UGR.
B tabnuue 1 npuBeneHbl COOTHOLIEHWS MeXay NoKasaTensamu
ouckomdopTa no AenCcTBYOWMM POCCUNCKUM N €BPOMNENCKUM

HOpMaM.
M 15 25 40 60 90
UGR 14 19 22 425 27

B psoe cnyyaeB pog paboTbl TpebyeT YeTKOro pasnmnyeHns
uBeTa NpeagMeToB M Ux geTanen. 3To ocobeHHO HeobxoaMMo
TaM, rAe MMEeHHO LBET SIBASETCS BaXXHeWWWUM Kputepuem
KauyecTBa NpoAyKUMM — B nonurpadun, TeKCTUIbHOM MNpo-
MbILWNEHHOCTN, B HEKOTOPbIX MarasuHax v T. n. [oatomy ans
uenoro paga paboumx mecT (a B EBponencknx Hopmax ocse-
weHHocTn EN 12464-1-2011 - npakTnyeckn ons scex paboumx
MECT) HOpMUpPYeTCs elle OAMH KadeCTBEHHbI MokasaTtesb
ocBelleHns — 06WKnin MHAEKC LBeTonepeaaymn (B nutepatype
o6o3HayvaeTcs Ra).
YTo »Ke 370 3a NnapameTp?

3puTenbHbIM annapat Yyenoseka cHOPMMPOBACS 3a MHOrMe
ThICAYM NeT 3BOSOUMKU B YCJIOBUSAX, KOrOa eOMHCTBEHHbIM
NCTOYHMKOM cBeTa 6bi10 ConHue. Mbl MPUBBLIKAM CYUTATb
NpaBUbHbIMK TE LiBETA NPEOMETOB, KOTOPbIE OHU UMEIOT MpK
conHe4yHoM ocBelweHnn. C kKoHua 19-ro BeKa B »U3Hb No4en
CTanun aKTMBHO BTOPraTbCs 3NEKTPMYECKNE UCTOUYHMKM CBETA.
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MoKa BblM TOIbKO TEMI0BbLIE UCTOUYHMKN CBETA (NaMnbl HaKa-
NIMBAHMSA), UMetoLLIMe CMIOWHON CNEKTP U3NYYEeHNs, 3pUTENb-
HbI @annapaT YesloBeKa NoACco3HaTeIbHO BHOCU KOPPEKTUBSI
B BOCMPUSTME LIBETOB NPUW MCKYCCTBEHHOM OCBELLEeHWH, U NPOo-
6neM C OLEHKOM KayecTBa LBeTonepedadynm He BO3HWKAnO.
MNMonokeHne pe3ko M3MEHWSI0Cb C MAcCOBbIM BHeAPEHUEM
Pa3psAOHbIX NCTOYHUKOB CBETA, MMEILWINX He CMIOLWHOMN, a Nn-
HeM4YaTbl UAM NONOCATbIN CNEKTP M3ny4deHus. Jltogn cTanm
3aMeyaTb, YTO NPY OCBELLEHUN TaKMM CBETOM LiBET NpeamMeToB
N3MeHAEeTCs U MHOMAA M3MeHeHue LBeTa ObiBaeT HAaCTOMbKO
CUJTbHbBIM, YTO NpeaMeTbl CTAaHOBATCS TPYLOHO Yy3HaBaeMbIMU.
Moatomy B 70-e roabl MUHYyBLIEro Bexka 6biia BbipaboTaHa
MEeTOAMKa OLeHKM KayecTBa LiBeTonepenayv npu oceelleHnn
MCKYCCTBEHHbIM CBETOM.

MexaoyHapoOHbIMM  opraHm3aumamm  6bi1o  BbibpaHo
N COTIaCOBaHO HECKOJIbKO TMMOB MpeaMeToB, LIBET KOTOPbIX
OLEHMBAsCS NPU OCBEUEHNN UX PA3TUYHBIMU UCTOYHMKAMU
CBETA: YesioBeYecKas Koxa, 3efleHble NINCTbS pacTeHun, cne-
uManbHble BblKpackn — Bcero 14 obpa3uos. CnekTpanbHble
XapaKTepucTUMKK BbibpaHHbIX 06pa3LoB B BMAOe Tabnuy 3a-
dUnKCMpoBaHbl cneunanbHbiM OOKYMEHTOM MexayHapoaHon
Komuccun no ocseleHno (MKO). CpegHsas 13 OLEHOK BOCbMU
nepBbix 06pa3L0B Ha3BaHa «0bLW MM MHOEKCOM LiBETONEpeLaun
Ra», a oTAenbHbIe OUEHKM Ka)kaoro n3 0bpa3LoB Ha3biBaOTCS
«YaCTHbIMW MHOEKCAMM LiBeTonepenayn Ri». 3a «CTaHAapTHbIN»
MCTOYHWK MPW OLEHKEe KayecTBa LBeTonepenayn MCTOYHUKOB
cBeTa ¢ usetoBon TemnepaTypon Huxke 5000 K npuHumaet-
ca Tennosoe M3nydyeHne abcosoTHO YepHOro Tena, a Bhbille
5000 K - ecTecTBeHHbI OHEBHOM cBeT. [103ToMy y BCex Tenso-
BbIX M3/1y4aTenen, To ecTb Yy 1laMn HaKanmMBaHus, 06LLMIA MHOEKC
uBetonepenayn no cornaweHuto paseH 100. Y cTaHOapTHbIX
JNIIOMUHECUEHTHbIX JlaMn ¢ ranodochaTHbIM JIIOMUHODOPOM
c uetoson Temnepatyporn 3000 K obwmn nHaeKc useTonepe-
0a4n NpUHAT paBHbIM 50.
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MexayHapogHou Komuccuen no ocseueHmnio (MKO) peko-
MeHO0BaHa Takasi cMCTeMa OLEHKM KayecTBa UBeTonepeaayn:
Ra = 90 — oTnnyHoe;
90 > Ra = 80 — o04eHb xopoliee;
80 > Ry = 70 — xopoluee;
70 > Ra = 60 — yooBneTBopuTesibHOE;
60 > Ra = 40 — npuemnemoe;
Ra < 40 - nnoxoe.
B poccuicKkmMx HOpMax OCBELLeHWS YCTaHOBJIEHO, YTO ANS
npeanpuaTMin NoNNMrpaduyecKon, TEKCTUNbHON, TAKOKPaCcoY-
HOW OTpacfier NPOMBbILLNEHHOCTH, @ TaKXKe A1 XMPYPryecKmx
oTgoeneHnn 6onbHUL, Ra DoMKeH bbiTb He HMKe 90.

B eBponenckux Hopmax EN 12464-1-2011 noytn ons Bcex
BMA0B PaboT 1 TUMOB 06LECTBEHHbIX MOMELEHNI HOPMUPYETCS
Ra He Huxke 80; AN KOHTPONs UBeTa B NoMrpadryecKon 1 TeK-
CTW/IbHOM MPOMBILWIEHHOCTU, A8 XMPYPruyeckux KabuHeTos,
[0J19 HEKOTOpPbIX TOProBbix 3an08B, Kak 1 B ClM 52.13330.2011,
TpebyeTca MHAEKC uBeTonepenayn He Huxke 90. s Tex npoms-
BOLCTBEHHbIX MOMELLEHMI, B KOTOPbIX Pa3nnyeHve LBeTa npes-
METOB He MMEET CYLLIeCTBEHHOro 3HaveHusa (MeTannoobpaboTka,
MEeTanyprus 1 4p.), 4ONycKaeTcs NpUMeHeHne UCTOYHNKOB
cBeTa C MJioxol uBeTonepenaden (B YaCTHOCTW, HATPUEBbIX
flaMnN BbICOKOro AaBneHns).

Kpome obllero nHoekca useTonepenayn, eBponemnckme
HOPMbl PErfaMeHTUPYIOT U LIBETOBYIO TEMMNEPATYPY UCTOYHU-
KoB cBeTa. [10 LBETHOCTM M3MyYEeHUs BCE UCTOYHWUKK CBETa
pasgeneHsl Ha Tpu rpynnbl: Tensle (Tys < 3500 K), cpegHue
(Tus = 3500 - 5300 K) n xonoaHbie (Tys = 5300 K). nsa 6onb-
WIMHCTBA BUA0B paboT 1M NOMeLLeHNIN PEKOMEHAYIOTCS «Cpes-
Hue» uctouynmkn ceeta (Tys = 4000 K). B CM 52.13330.2011 Ha
3TOT CYET YKA3aHO, YTO NMPU apXUTEKTYPHO-XYA0XKECTBEHHOM
OCBELLEeHNN AN «X0N0AHbIX» MOBEPXHOCTEN PEKOMEHOYOTCS
NCTOYHUKK cBeTa ¢ Tus He Huke 4000 K, a ans «Tennbix»
noBepxHocTen — ¢ T,z MeHblwe 3500 K. PernameHTunpyetcsa
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TaK)Xe LBeToBas TeMnepaTypa MCTOYHWKOB CBeTa ANs BU-
TPUHHOMO OCBelleHna (ONA TKaHel, ranaHTepen, 06ysu, Mexos
2800-5000 K npun Rs = 80, 4ns nocyao-x038MCTBEHHbIX TO-
BApOB, 3/IEKTPOTOBApPOB, xseba, bakanen — 2800-3000 K npwm
Ra = 70, 4Ns MSACHbBIX M MOMOYHbIX MPOAYKTOB, FAaCTPOHOMMM
osouen n dpykToB — 2800-3500 K, onsa pbibHbIX NPOOYKTOB —
4500-6500 K npu Ry TakxKe He HuxKe 80).

Eule ooHMM HOPMUPYEMbIM NapaMeTPOM OCBELLEHUS ABS-
eTcs pacnpenesneHme spKoCTU B NoJie 3peHuns. Tak Kak apKoCTb
PacCcYMTbIBAETCS AOCTATOUYHO CJIOXHO, TO U B 3TOM CJlyYae Hop-
MUPYIOT HEPABHOMEPHOCTb pacnpefeneHns OCBEeLLeHHOCTM.
B 3aBMCMMOCTM OT xapaKTepa BbiNoJIHAEMON paboTbl, COOT-
HOLWIEeHWe OCBeLLEeHHOCTN Ha paboyeM MecTe M B BivKanliem
OKPYXEHWM O0MKHO 6bITh He 6onee 1:0,3-1:0,7. EBponenckue
HOPMbI BbIOENSAOT Ha paboyeM MecTe 30HY BbINOSIHEHWS 3a4a-
HUS 1 OKPYXKatoLyto 30HY. OCBELL,eHHOCTb B 3TUX 30HaX OO/XKHa
COOTHOCUTBLCS MPUMEPHO TakK e, Kak no CI 52.13330.2011
OCBELLEeHHOCTb Paboymx MecT 1 BINXKANLLEr0 OKPYXKEeHWS.

B Poccumn HopMupyeTcs elle 0OMH KaYyecTBEHHbIM NMoKasa-
TeNb OCBELEHNS — KO3 PULMEHT NyNbCcaLni 0OCBELLEHHOCTMU.
HopmupoBaHue 3Toro nokasaTtens Takxke noTpeboBanochb
B CBA3M C MOBCEMECTHbIM BHeApPeHWeM paspsaaHbIX NCTOYHMU-
KOB CBETA, TaK KaK 3a CYeT J0CTAaToO4HO H0oMbLION TEennoBown
MHEPUMOHHOCTW Y M3JTyYeHUs naMn HakaamMBaHus nynabcauunn
BeCbMa He3HaUYUTesNbHbl N KaKNX-N1Mbo Heyno6CcTB OT UX cylle-
CTBOBAHMA NoAM He UCMbITbiBaNn. Y paspsaHbIX UCTOYHMKOB
CBETA — JIOMMHECLEHTHbIX, PTYTHbIX BbICOKOro OaBfieHUs,
MeTasIJIoranoreHHbIX, HaTPUEBbLIX JTaMM — BEIMYUHA CBETOBOTO
NOTOKa M3MEeHSEeTCs C YABOEHHOW YaCcTOTOM TOKa CEeTH.

B Poccuu, ctpanax CHI, EBponbl M A3un YyacToTa nepeMeH-
HOro TOKa B aneKkTpuyeckmnx ceTsax pasHa 50 u; B CLLIA, KaHane
npsne apyrux ctpad — 60 Mu. CnenoBatenbHO, CBETOBOW NOTOK
namn namersaetca («nynscupyer») 100 nnu 120 pas B CeKyH-
IOy — BCe pa3psaAHble Namnbl Kak bbl MepLatoT C TaKoM 4acToTow.

[
BeTOoBble
l C 0 3NEMEHTAPHASA CBETOTEXHUKA ‘ 35
L

lexHonorum



N 36

[1a3 3T MepLaHuns He 3aMeyYaeT, HO OHW BOCMIPUHUMAKOTCS Op-
raHM3MOM Ha NOACO3HATENIbHOM YPOBHE M MOTYT BbI3bIBATb He-
NPUSATHbIE ABNEHNS — NOBbIWEHHY YTOMISEMOCTb, FOSIOBHYHO
605b 1 gaxe (No nocnegHUM coobLleHNAM 3apyBeXKHON ne-
yaTwu) cTpecchl. Kpome aToro, Npu 0CBELWEHMM NYNbCUPYIOLLNM
CBETOM BpaLakLWmnxcs i BU6pUPYOLLNX NPeaMeTOB BO3HU-
KaeT TaK Ha3blBaeMbll cTpobocKkonmuyeckni addekT, Korga npu
COBMaAeHMN 4acToTbl BpalleHUsa nnv Bubpaumnm ¢ 4acToTon
nynbcauunm ceeTa NpeaMeTbl KaXyTcs HEMOABMXKHbLIMU, @ Mpu
HEeMoJsIHOM COBMAAEeHWM — BPALWLALWNMNCSA C 0YEHb MasbiMU
CKOPOCTSMU. 3TO BbI3bIBAET Y Mt0OEN OWMO0YHbIE PeaKLLUM
N SABNSETCH OLHOM M3 CEPbE3HbIX NPUYMH TPaBMaTM3Ma Ha
NPOW3BOACTBE.

MMy6uHa nynbcauunm namepsieTcs KoadPpuumMeHTOM Nynbca-

LMW OCBELLEHHOCTU Kp!

Kn = 2(Emax — Emin) / (Emax + Emin),

roe Euvax U Emin — MakcuMManbHoe U MUHUManbHOe 3HauYeHus
OCBELLEHHOCTM 33 NOyNepmno CeTeBOro HanpsXKeHus.

PoccuiicknMmn HopMamu yCTaHOBEHO, YTo rnybuHa nynb-
cauui OCBELLEHHOCTM Ha paboymx MecTax He LOOJIXKHa npe-
BbiwaTh 20%, a oNa HEeKOTOPbIX BMOOB npoussoacTea — 15%.
Mo CaHuTapHbIM NpaBunam n Hopmam CanlnH 2.21/2.1.1/1278-
03 B MOMELEHNAX, OCHALLEHHbIX KOMMbloTepamu, rnybuHa
nynbcaumii OCBELEHHOCTM Ha paboymx MecTax AOKHA ObiThb
He 6onee 5%.

B eBponenckux HopMmax EN12464 HeT HOpMUMPYEMbIX KO-
NIMYECTBEHHbIX MOKasaTenen nynbcalm 0CBELLEHHOCTH, XOTS
3TOMYy SIBJIEHWUIO MOCBSIWEH crneunanbHbii pasgen. Bmecto
3HAYEHNN KoapduLUMeHTa Nybcauumn B 3TOM pasgesie npocTo
CKa3aHo, YTO B MOMELLEHUAX C OJUTeNbHbIM npebbiBaHUEM
nogen nynbcaunmn oCBeLeHHOCTU U BO3HUKHOBEHME CTPo6o-
cKonuyeckoro a¢deKTa He AoNycKatoTcs.
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TakvM 06pa3oM, B HOPMATMBHbIX OOKYMEHTax pernameH-
TUPYKOTCS NSATb MNapaMeTpoB: Be/IMYMHA OCBELLEHHOCTU, He-
PaBHOMEPHOCTb OCBELLEHHOCTM, NOoKa3aTeslb AuckoMopTa,
obLWMN MHOEeKe uBeTonepedavn n KoapoduUneHT nyabcaumn
ocBeleHHoCTU. [lepBbIi M3 3TMX NapaMeTpoB onpepenset
KONMYECTBEHHYHO CTOPOHY OCBELLEHWS, YeTblpe OCTaslbHbIX —
KauyeCTBEHHYIO.

B eBponencknx HopMax OCBELLEHHOCTW AN psga no-
MelleHnn BBeOeH elle OAMH HOPMUPYEMbIN NMapameTp: ans
pPaboumx MeCT, OCHALLEHHbIX AMCNaeaMn (@ B COBPEMEHHbIX
YyCNOBUAX — NpaKTUYecKn 018 scex paboumx MecT B oducax)
yCcTaHaBnMBaloTCsA TPebOBaHMSA K MAaKCUMabHOM SPKOCTM Tex
NMOBEPXHOCTEN CBEeTUJIbHMKOB, KOTOPblIe MOMYT OTpa)kaTbCs
Ha 3kpaHax. Ons komnboTepoB 90-x rofgoB 3Ta SAPKOCTb He
JomkHa npesbiwats 200 ka/M% 0N COBPEMEHHbBIX MOHUTO-
POB C aHTUBIMKOBLIMU MOKPLITUAMU IKPAHOB 3JIEKTPOHHO-/TY-
YeBbIX TPYOOK MM C XKUOKOKPUCTANINYECKUMU IKPAHAMMU
SAPKOCTb OTPaXKaloUWMXCS B HUX CBETUIIbHUKOB O0/IXKHA BbITb
He 6onee 1000 ko/m2

B CM 52.13330.2011 gns HEKOTOPbIX TUMOB NOMELLEHWNN,
KpoMe 0CBeLLIeHHOCTM Ha paboyen NIoCcKoCTH, HopMupyeTcs
elle UMIuHOpuYecKas UnM NoNyuunnHApUYecKas ocBe-
LEeHHOCTb, XapaKTepmn3ytollas HaCblWEeHHOCTb NOMELLEHNS
cBeTOM. B eBponencKkmnx HopMax Takoro nokasaTtens paHblie
He 6bi0. B 2011 roay n EBponenckne HOpMbl Ana psaa
noMeLleHNn Havyann HOPMUPOBATb MONYUUIUHAPUYECKYHO
OCBELLEHHOCTb.

Poccunckmmm Hopmamm 1 ClM 52.13330.2011 npepycmaTpu-
BaeTcsi 0b6lllee, MECTHOE, T0KANIM30BaHHOE M KOMBUHMpPOBaHHOe
ocBelleHMe, NpuYeM HOpMUpyeMble YPOBHWU OCBELLEHHOCTM
NpW PasHbIX CUCTEMax OCBELLEHNS CYLLeCTBEHHO pa3nnyatoT-
ca. Hanpumep, ons paboT HamBbICWEN TOYHOCTM NPU ManoM
KOHTpacTe 06beKkTa, pa3fiMyaemMoro Ha CBeT/IoM GoHe, Hop-
MUpyeMasi OCBELUEHHOCTb COCTaBAsAET. MpU OOHOM 0bLieM
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ocBelleHun — 750 K, Npy KOMOMHMPOBAHHOM OCBELLLEHUM —
2500 nk. KpoMme 3Toro, HopMMpyeMas 0CBeLLeHHOCTb 3aBUCUT
OT TMMNa UCTOYHMKA CBETa — MPW JlaMnax HaKanMBaHus Unu
npn NIOMUHECLEHTHbLIX 1laMnax ¢ OTJIMYHOW LBeTonepenayen
(Ra = 90) ypoBeHb OCBELLEHHOCTU [OSIXKEH MOHMXKATLCA HA OLHY
CTyneHb. B eBponencKmx HopMax Takoro AeneHus HeT, TaM Hop-
MUPYETCS OCBELLEHHOCTb B 30HE BbIMOSIHEHNA 3a4a4n 1 B 30HE
HenocpeaCTBEHHOMO OKPYXXeHnsa. HopMupyemas ocBeLLeHHOCTb
He 3aBUCUT HWU OT CUCTEMbI OCBELLLEHMS, HM OT TUMa UCTOYHMKA
cBeTa. B npoekTe HoBbIX Poccuiicknx HOpM 3akKiadbiBaeTcs
TaKOM e Noaxon.

[ns Hapy»XHOro ocBeLleHus yauu, 4opor v niolaaen Hop-
MUPYEMOW BENNUYNHON ABNSETCA CpeaHss APKOCTb LOPOMHOIO0
NOKPbITMS, @ 4115 CEBEPHbIX PAVOHOB — CPeAHSASA FOPM30HTaNb-
Has OCBELWEHHOCTb NPoe3Ken Y4acTu. YNuubl AenaTcs Ha TpK
KaTeropum: A — MarucTpanbHble 4OPOrKM U ynuubl obuiero-
POLACKOro 3HayeHus; b — MarnctpanbHbele ynuLbl PakoHHOMO
3HayeHus; B — ynuubl n goporn MecTHoro 3HadeHus. Kaxkgas
13 KaTeropui OennTcs Ha HeCKOMbKO rpynn B 3aBUCMMOCTM OT
MHTEHCUBHOCTM OBVMXKEHMS aBTOTpaHCcNopTa. [Ana 0XX1BNEHHbIX
MarmcTpasnemn c MHTEHCMBHOCTbIO ABMXKeHns 6onee 3000 aBTo-
MaLlWH B Yac CPeHsAs SPKOCTb OOPOXHOI0 MOKPbLITUSA AOMXKHA
6biTb He MeHee 1,6 KO/M?, a ONd ynauL MecTHOro 3HayeHus
C OAMHOYHbIMW aBTOMOOUNAMU — He MeHee 0,2 ka/M% Kpome
OCBELLEeHNA NPoe3xen 4YacTu, HOPMUPYeTCs OCBELLeHHOCTb
TPOTYyapoB, NeWwexoAHbIX 30H, MOA3EMHbIX MEPEXO0B, TPaHC-
MOPTHbIX TYHHENEN.

MoMumo TpeboBaHWn K paboueMy (byHKUMOHANBHOMY)
Hapy»>kHoMy ocBelleHuto, B CHulT npusoosTcs TpeboBaHusa
K apXUTEKTYPHOMY, BUTPMHHOMY U PEKSIaMHOMY OCBELLEeHUIO.
Ons apxXUTeKTYPHOro OCBEeLWeHUss HOPMUPYeTCs CpedHsis
APKOCTb dacanoB 34aHUM, a TaKXKe CPefdHsAsA APKOCTb 3se-
MeHTOB dacana, BblOessieMblX aKLeHTUpywmM ceetom. [na
OCBeLLEeHMs 3efIeHbIX HacaaeHU 1 dacanoB C «X0J04HbIMM»

n.n. BAP®OJIOMEEB



LUBETOBbIMM OTTEHKaMM PEKOMEHAYITCSH WMCTOYHMKM CBeTa
c usetoBon TemnepaTypon Bbiwe 4000 K, a Ans ocselleHns
06bEKTOB, OKPaLLEHHbIX B «Tensble» ToHa — He Bbiwe 3500 K.
[nsa ocBelweHns LBETHbIX aPXUTEKTYPHbIX 06BEKTOB PEKOMEH-
OYTCS UCTOYHUMKM cBeTa ¢ Ra He meHee 80.

Ons BUTPUHHOTO OCBELWEeHWs HOPMUPYEeTCS He MUHU-
MafibHas, @ MakcuMMasnbHas OCBELIEHHOCTb C YYETOM aKLeH-
TUPYIOLWEro ocBelleHns. 3To 03HaYaeT, YTO OCBELLEHHOCTb
BblAENSAEMOro CBeTOM 06beKTa O0J/1KHa bbiTh He 6oslee Hop-
MUPYEMOTO 3HAYeHMs, a HOPMMPYyEMOE 3HaYeHNe 0CBELL,EHHO-
CTW 3aBWCUT OT KaTeropmu yamu, Ha KOTOPbIX pacnofaraeTcs
BUTPUHA.

B pekniaMHOM OCBeLLEeHNN pernaMeHTUpyeTcst MakcMmanb-
HbI1 YPOBEHb SPKOCTU B 3@aBMCMMOCTM OT MJIOLWAAM U pacno-
JIOXKEeHNSA peKknamHbIx WUTOB 1 naHenen. Mpu atom TpebyeTcs,
4TOObI YPpOBEHb CYMMAapPHOW 3aCBETKMN OKOH XWUJIbIX 30aHUA UK
nanaT nedyebHbIX YYpPEXXOeHUA 0T OCBETUTENbHbLIX NPUHOpPoB
APXUTEKTYPHOr0, BUTPMHHOMO M PEKSTaMHOro OCBEeLleHUs He
npeBbilasl YCTaHOBMIEHHbIX 3HaYeHu: 20 NK npu HopMupye-
MOW APKOCTW AOPOXKHbIX NoKpbITMiA 1,2-2,0 ka/M?, 10 NK npu
0,6-1,0 ka/M? 1 7 K NpU APKOCTM NOKPbLITUA MeHblue 0,4 Ka/M?2.

[ns ocBelleHns ynuu, v 0OPOr C aBTOMOOUIbHBIM ABMXKE-
HWeM NPeanuCbIBAeTCA MPUMEHEHME Pa3PSAHbIX 1aMM, Npexae
BCEro — HaTpMeBbIX SlaMn BbICOKOro AaBfieHMs Kak Haubosnee
3KOHOMMYHBbIX.

Kpome pabouyero ocselleHUs, B NPOM3BOACTBEHHbIX, 3aMU-
HUCTPATUBHBIX U OPYrnx 06LIECTBEHHbIX 30aHMAX U NoMelle-
HUAX OO0JIXKHO ObITb MPEAyCMOTPEHO aBapuiHoe, AeXypHoe
N oxpaHHoe ocselleHne. B CIM 52.13330.2011 aBapuiHoe
oCBelleHne OenmTcs Ha ocBelleHne 6e30MNacHOCTM 1 3BaKy-
aumoHHoe. OcBellleHMe 6e30MacHOCTM HEOBXOOMMO B CllyYasix,
Korga OTKJIloYeHMe paboyero OCBELLEeHWS MOXET Bbl3BaTb
B3pbIB, NMOXap, 0TpasBfieHne noaen, AnuTeNbHOe HapylleHue
TeXHOJIOrMYeCcKOoro npoLecca, HapyleHne pexxnuMma OeTCKUX

[
BeTOoBble
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YyUYpEeXOeHU 1 T. N. IBaKyalMOHHOE OCBEeLLleHWe NpenycMmaT-
pMBAETCS: B MECTax, ONacHbIX AN Npoxofa NoAen; B Npoxoaax
W Ha NecTHMUAX, CNy>almx Ana aBakyauum 6onee 50 yenoBek;
B NMPOX04ax NMPOM3BOACTBEHHbIX 34aHWI C YMcoM paboTato-
wmx 6onee 50 yenoBeK; Ha NECTHMUYHbBIX KNETKAX XKWbIX 4OMOB
Bbile 6 3TaXKew; B NPON3BOACTBEHHbIX MOMELLEHMSAX C YNCIIOM
paboTatowmnx 6onee 100 yenoBeK; B NPOM3BOACTBEHHbIX MOMe-
LeHnax 6e3 ecTeCTBEHHOMO CBeTa.

OcBelleHne 6e30MacHOCTM AOMXKHO CO3A4aBaTh Ha pabo-
ymx MecTax He MeHee 5% oT HopMmupyeMon paboyen ocse-
LLEHHOCTX OT 06Lero oceelleHuns, Ho He 6onee 30 Nk npu
pa3psaHbIX namnax n He 6onee 10 NK NpyM Namnax Hakanu-
BaHWs. IBaKyalMOHHOE OCBELLEHMWE O0JIXKHO 0becneymnBaTb
CPefHIo 0CBELLEHHOCTb Ha Nofy npoxodos He MeHee 0,5 nk
B NoMellleHnsax n He MeHee 0,2 NK Ha OTKPbITbIX TEPPUTOPUSX.
HepaBHOMEpHOCTb OCBELLEHHOCTM (OTHOWEHME MaKCMMalb-
HOM OCBELLEHHOCTU K MUHUMANbHOM) NPU 3BaKyaLMOHHOM
OCBeLLEeHUN OoMKHa ObiTb He 6onee 40:1.

B eBponenckunx Hopmax EN 12461-1-2011 tpeboBaHum
K aBapMMHOMY OCBELLEHMIO HET, TaK KaK OHM MOSTHOCTbIO 13-
NIOXKeHbl B 6osiee paHHeM HopMaTMBHOM gokymeHTe EN 3881.
31K TpeboBaHMs B OCHOBHOM COBMAafatT ¢ TpeboBaHWUSAMU
POCCUMCKUX HOPM, HO TaM aBapuIMHOE OCBELLEHWE He 3aBUCUT
OT KOIMYeCTBa e, paboTaLmnx B NoMeLLleHnn.

[exypHoe 1 OXpaHHOe OCBelleHWe MPUMEHSAETCS npu
HeobxoammocTu. B KayecTBe AEXKYPHOro 06blYHO MCMONb3Y-
eTca HeboNblas YacTb CBETUIBHUKOB paboyero oCcBeLLeHMS.

B Tabnuue 2 npuBeneHbl GparMeHTbl HOPM OCBELLEH-
HocTn no CIM 52.13330.2011 1 no eBpPOMNENCKMM HOpPMaMm
EN12464-1-2011. B tabnnuax 3—-9 npueefeHbl BbIOEPKKNA U3
MOCKOBCKMUX FOPOACKMX CTpouTeNbHbIX HopM MITCH 2.06-99,
yCTaHaBNMBaAOWMNX TpebyeMble YPOBHU YIMYHOIO, OPOXKHO-
r0 W apXUTEKTYPHO-XY[OXKECTBEHHOrO OCBELLEHWS, @ TaKXe
OCBEeLlEHUS BUTPUH.
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Tabnuua 2. HopMbl 0CcBelL,eHHOCTH

Bua nomeweHnn,
poA AeaTeNbHOCTU

Hopmbl no EN 12464-1

Hopmbi no CM 52.13330.2011

E, nk UGR Ra E, nk M Ra

06LecTBeHHble MoMelleHnsa
ALMUHUCTPaTVBHbIE 610po (0duChl) 500 19 80 500 15
B 3aHMSX YNPaBIEHYECKOro
1 6aHKOBCKOro TUMOB
[1pOEKTHO-KOHCTPYKTOPCKME Blopo 750 16 80 600 40
MatwmrHonMcHbIe M MaLUMHOCYETHbIE 500 19 80 400
6t0po
YuTanoHble 3anbl 500 19 80 300 40
Paboune MecTa ANs KOMMNbIOTEPHOrO 500 19 80 500 15
NPOEKTUPOBaHMS
KoHdbepeHu-3anbl 500 19 80 300 60
LLIKosbHblE KNacch:

Ha napTax 300 19 80 400 40

B cepefvHe JOCKM (BEpTUKabHas) 500 19 80 500
Cronoseble, bydeTsi 300 22 80 200 60
ToproBble 3anbl MarasauHoB 300 22 80 400 40
KaccoBble 30HbI MarasuHos 500 19 80 300 40
focTUHMLBI:

6t0p0 06CNyKMBAHMS 200 22 80 200 60

FOCTVHblE, X0kl 150

HoMepa 150
CaHunTapHo-bbITOBbIE U APYrMe BCMO- 200 22 80 75
MoraTesibHble nomeleHus (ybopHble,
KypuTenbHble)
BecTnbtonn B 06LLECTBEHHbIX 34aHMAX 200 22 80 150
Bectnbionm B XUbIX JoMax 30
J1eCTHWUYHbIE KNETKW, NNOWaaKK, 150 25 40 100
CTYNEeHbKU
JIndToBble Xonnbl 100 22 80 75
Cknagbl, KNanosble 06blYHbIE 150 25 40 50
MecTa ynakosku 300 25 60 200
ApxuBbl 200 25 80 75

CBeToBble
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Bupg nomeweHun, HopMbl no EN 12464-1 Hopmbi no CM 52.13330.2011

poa neAaTenbHOCTU

E, nk UGR Ra E, nk M Ra

Kopugopsl 100 28 40 75
3puTenbHble 3anbl TEATPOB, KOHLEPTHbIE 300 60
3ansl
BeicTaBoYHble 3a5bl 200 90
3anbl CNOPTUBHbBIX UTP 200 60
3anbl NnaBaTeNbHbIXx HaccenHoB 150 60
3anbl MHOTOLLE/IeBOro Ha3HaYeHns 400 40
Mpon3BoAcTBEHHbIE NOMELLEeHUS
[pOM3BOACTBO KEPAMUKM U CTEKNA:

cywka 50 28 20

wnndoBaHme, rpaBMpPoBKa 750 16 80

TOHKMe paboTbl, py4YHas pocnuch 1000 16 90
INeKTPOTEXHNYECKAs MPOMBbILLIEHHOCTb!

HaMOTKa MasbIx KaTyllek 750 19 80

MOHTa<Hble onepauun rpybsie 300 25 80

MOHTaHble onepauun oyeHb ToHkne 1000 16 80

NpON3BOACTBO 3NIEKTPOHHOM TexHuKkn 1500 16 80
JlutenHble uexa 200 25 80
PyyHas cbopka yacos 1500 16 90
ABTOMaTu4yeckas cbopka 4acos 500 19 80
Morpy304Ho-pa3rpy304Hble 30Hbl 150 25 40

Tabnuua 3. HopMbl ocBeLLeHNs ynuL, AOPOr v Naolanen ¢ peryaspHbiM TPaHCNOPTHBIM
LBUXEHMEM € achanbToB6ETOHHBIM MOKPbLITUEM

Kateropus Ynuubl, goporu Haunbonbwas nHTeH- CpegnHsis spkocTb  CpepgHss ro-
obbekTa 1 naowaamn CMBHOCTb ABUXXEHUS NOKpbITUSA, KA4/M?  pU30oHTanbHas
no CN 52. TpaHcrnopTa B 060Ux OCBELLEHHOCTb
13330. HanpaenexHusax, en/y NOKPbLITUS, NK
2011

A MaruvcTpansHble Csbiwe 3000 1,6 20

Aoporu, MarncTpanbHble

ynuubl O6U.I,EI'OpO,EI,CKOFO Ot 1000 a0 3000 1.2 20

3HadeHna 07 500 o 1000 0.8 15
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KaTeropus Ynuubl, goporu Hanbonbluas MHTEH- CpenHsia apkoctb CpepgHsas ro-

o6beKkTa 1 nnowaau CMBHOCTb ABUXEHUS NOKpPbLITUSA, KA/M?  pU30HTanbHas
no CN 52, TpaHcnopTa B 060mMx OCBELLEeHHOCTb
13330. HanpaBneHusx, en/y NOKPbLITUS, NK
2011
) MarucTpanbHble yavubl  Cebiwe 2000 1,0 15
pavioHHOro 3HauYeHus
Ot 1000 go 2000 0,8 15
0t 500 mo 1000 0,6 10
meHee 500 0,4 10
B Ynuubl 1 goporu 500 n MeHee 0,4 b
MECTHOro 3Ha4YeHus
meHee 500 0,3 4

Tabnuua 4. HopMbl ocBeleHMa HENPOe3XMX YacTel ynuL, Lopor, NoWanew,

6yfbBAPOB U CKBEPOB, NELUEXOAHbIX YNL, U TEPPUTOPUIA MUKPOPaNOHOB

OcBelaeMbie 06bEKTHI

CpepHsas ropusoHTanbHas
0CBeLLEeHHOCTb, K

[naBHble NewexoaHble YanLbl UICTOPUYECKON YacTu ropoaa 10
1 OCHOBHbIX 0BLLECTBEHHbIX LLEHTPOB aAMWHUCTPATUBHbBIX OKPYrOB,
Henpoes»ue YyacTi nnowanen A n b n npeasasoackve niowagn.
MewexonHble yAnLbI:
B npeaenax 0bLecTBeHHbIX LEHTPOB 6
Ha LpYrnx TEPPUTOPUSX 4
TpoTyapbl, OTAENEHHbIE OT MPOE3XKEeN YacTu, Ha YINLAX KaTeropui:
Anb 4
B 2
[MocagoyHble NAOWAAKM 0BLLECTBEHHOMO TpAHCcNopTa Ha yanuax scex 10
KaTeropuin
OTKpbITblE NELWeXoaHble MOCTUKM 10
Moa3eMHble NelwexoaHbie TOHHENN 75
MocToBble 3aKpbITbie NEWeXoAHbIe Nepexofbl C NPO3paYHbIMM 75
CTEHAMW ¥ MOTOSIKOM, BEYEPOM N HOYbIO
J1eCTHMLUbLI NOA3EeMHbIX NeWeXoAHbIX TOHHENeN BEYEPOM N HOYbIO 20
J1eCTHUYHbIe CXOAbl ¥ CMOTPOBbIE MOLLAAKM MOCTOBbIX 3aKPbIThbIX 50

newexogHblX NepexonosB C MPO3paYHbIMK CTEHAMW UM 3aCTEKNEHHbI-
MW CTEHOBbIMYM NMpoeMamu

l- CgeToBble
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OcBelaembie 06bEKTHI CpenHsia ropusoHTanbHas
OCBELLEHHOCTb, JIK

MewexoaHble AOPOXKKM OYIbBAPOB 1 CKBEPOB, MPUMbIKAOLWLMX
K yvuam KaTeropui:

A 5
b 4
B 2

npOI/I3BO,E|,CTBeHHbIe noMeuieHuna

Mpoe3gabl:
OCHOBHbIE 4
BTOPOCTENEHHbIE 2
B TOM YMCre TPOTyapbi-nogbe3sb 2
X039MCTBEHHbIE NIOWAAKM 1 NIOLWAAKN NPU MycOpoCOOpHMKax 2
[eTcKkure NoWaaky B MecTax pacrnonoxeHns 06opyaoBaHus ans 10

NOLABVXHbIX UTP

Tabnuua 5. HopMbl OCBELEeHNS TEPPUTOPUIA, MPUIETAIOLMX K OBLLECTBEHHBIM 34aHNAM

OcBellaeMble 06beKTbI CpenHsia ropmsoHTanbHas
0CBeLLEeHHOCTb, JIK

,D,BTCKVIE sacnucagebl, o6me06paaoBaTeanble LWKOJIbl, LWUWKOJNbI-UHTEPHATHI, y‘-leﬁHbIe 3aBefeHusa

[naBHble NewwexonHble yanLbl. 10
[pynnoBble 1 GU3KYNLTYPHbIE NNOLALKN 10
MnowaaKy ANs NOABUXKHbBIX UrP, 30HbI OTAbIXA 10
Moabesnbl 1 NOAXOAbI K KOPNycaM 1 NNOWaAKaMm 4

CaHaTOpVIVI, AOMa oThbixa

Bbesnbl Ha TeppuTopUn 6

Mpoe3abl ¥ MPOXOAb! K CrasbHbIM KOPMycaM, CTONOBbIM,
KWHOTEaTpaM 1 NoAo6HbLIM 34aHUAM

LleHTpanbHble annev NapKoBOK 30HbI 4
BokoBble annen NapKkoBoOn 30HbI 2
MNOLWaaKy 30HbI TUXOrO OTAbLIXA U KySIbTYPHO-MAcCOBOro 10*

o6CcnyumBaHms (Nnowanku MaccoBoro oTabIXa, NIoWaaKM nepes,
OTKPbLITBIMM 3CTPaAAMM U T. 11.)

MnowaaKu Ans HacToNbHbLIX UMP, OTKPbITbIE YNTANbHU 10*

*OCBEUJ,EHHOCTb CTON10B OJ14 YTEHNSA N HACTOSIbHbIX UTP MPUHMMAeTCa N0 HOpMaM OCBELLEeHHOCTH I'IOMeLLLeHVI;l
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Tabnuua 6. HopMbl ocBeLLEHMS TePPUTOPUIA MAPKOB, CTaANOHOB, BbICTABOK

OcBelaeMble 06bEKTHI

Cpe,D,HﬂFI rOPU30HTaNIbHasa OCBELWEHHOCTb, JIK

O6weropoackme Capbl agMuHu- CTagmoHbl  BbicTaBkM
napku CTPaTUBHbIX
OKpYyroB

[naBHble BXOAbI 6 4 10 10
BcnoMoraTtenbHbie BXOAbl 2 1 6 6
LleHTpanbHble annen 4 2 6 10
BokoBble annen 2 1 4 6
MnowaaKkn MaccoBOro OTAbIXa, 10 10 - 20
naowanKun nepes BXxofamMm B
TeaTpbl, KMHOTEATPbI, BbICTABOYHbIE
NaBUbOHbI U Ha OTKPbITbIE 3CTpa-
[bl; NIOWAAKM AN HACTOSIbHbIX UTP
30HbI OTAbIXa Ha TEPPUTOPUSAX - - - 10

BbICTAaBOK

Tabnuua 7. HopMbl 0CBeLLEHNS 3aKPbIThIX @aBTOTPAHCMOPTHLIX TYHHeNen

OnvHa Hanuuune OpueHTaums CpepHss ropM3oHTasbHasi OCBELLEHHOCTb, JIK, Ha
TYHHENsi, YKJOHa BbEe3AHOro paccTosiHWMM OT Hayana Bbe34HOro nopTana, M
M cnycka noprana
K nopTtany
5 25 50 75 100 125 150
"
6onee
Ot 61 00  Heyuntbi- Jliobas 750 750 400 150 60 - -
100 BaeTcs
Bonee Bes yknoHa CesepHast 750 750 400 150 75 60 50
100
HOxkHas 1000 1000 550 250 100 60 50
C yknoHom  Jlobas 1250 1000 650 350 125 60 50

anIMELIaHMe: XOJJ, CHWMXeHUA ypOBHePI OCBELLEHHOCTM NocnenoBaTesibHbIX YH4acTKOB BbE3JJ'H0\7| 30Hbl COOTBETCTBYET

TpeboBaHNAM CO3AaHNS HEOBXOAMMBIX YCOBWI aAaNTaLUMN BbE3XKAIOLWErO B TYHHENb BOAUTENS.

l- CgeToBble
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Tabnuua 8. HopMbl HapPY>KHOr0 apXUTEKTYPHOrO OCBELLEHNS FOPOACKMX 06bEKTOB

Karteropua MecTo OcBelaemsbii CpeaHsia spkocTb L, ka/m?
rOPOACKOr0  PacrnosioKeHuss  06beKT
npo- ob6beKTa
CTpaHCTBa  oCBeLLeHus 3anuBawwee 3anusatowee JlokanbHoe
ocBelleHue W aKUEHTUPY-  OCBeLLeHne
owee
ocBelleHue
A Mnowaamn MaMaATHUKN 10 30 10
CTONNYHOTO APXUTEKTYPb
LIeHTpPa, 30Hbl HaLMOHaNbHOTo
06LLeropoficKMx  3HauyeHwus,
LOMUHAHT KpynHble obule-
CTBEHHbIE 34aHKA,
MOHYMEHTbI
1 AOMUHAHTHbIE
06BEKTBI CTONMLBI
MaructpanbHble  [laMaTHUKKM apxu- 8 25 8
yanubl TEKTYpbl, UICTOPUM
1 nnowaan KyNbTypbl, 34aHWS,
06LLErOPOACKOrO  COOPYXKEHMS
3HaueHus N MOHYMEHTHb!
ropoLCcKOro
3HaueHus
Mapkw, cagsl, [ocTtonpume- 5 15 5
GynbBapbl, yaTesibHble
CKBEpbI 30aHus
1 NewexoaHble COOpYXKEeHUs,
ynubl NamMATHUKM
06LLEropoACKOro ¥ MOHYMEHTSI,
3HayeHus YHUKaNbHblE
31EMEHTBI
naHgwadTa
B Mnowaamn MaMaATHUKN 7 20 8
OKPYXKHbIX N MOHYMEHTI,
N PaMoHHbIX 34aHWsA 1 COopy-
06LLeCTBEHHbIX KEHWS OKPYXKHOI0
LleHTpOB 1 paioHHOro
3HayeHus
MaructpanbHble  To xe 5 15 5

YWl U NoLa-
[N OKPY>KHOTO

1N PanoHHOro
3HayeHus

N 46
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Karteropuss MecTto OcBewaemsbii CpepgHsia apkocTb L, ka/m?
rOPOACKOrO  PacrnosioXeHuss  06bekT
npo- obbekTa
CTPaHCTBA  OCBELLEHMS 3anuBawuwee 3anuawouwee JlokanbHoe
ocBelleHue M aKLEHTUPY-  OCBelleHune
owee
ocBelleHue
[5) Mapkw, cagsl, To »xe v xapak- 3 10 3
6ynbBapsl, TEpHbIe 3N1eMEeHTbI
CKBeEpbI navpwacdTa
1 NewexoaHble
YNNI OKPY>KHO-
ro 1 PaNoHHOro
3HayeHus
B Ynuubl v nnowa-  MaMATHUKMK, 5 10 3
[V, NewexoAHble  MOHYMEHTbI,
LOPOr¥ MECTHO-  AOCTOMpUMeYa-
ro 3HaYeHus TesnbHble 34aHus
N COOPYXKeHWs
Cagbl, To »e v xapak- 3 8 3

CKBepbl, bynb-
Bapbl MECTHOTO
3HaYeHus

TEPHbIE 3/IEMEHTbI
naHpwadra

Tabnuua 9. HopMbl ocBeleHNS BUTPUH

Kareropus
yAuubl, Naowaam

CpefHsa 0CBELLEeHHOCTb B BEP-TUKaNbHON
NAOCKOCTH, JIK

CyMMapHas 0CBELLEHHOCTb

B BEPTUKaNIbHOMN MI0CKOCTM
(o6wee 1 akueHTUpYlOLee
ocBelueHue), Nk, He Gonee

A 300 1000
b 200 750
B 100 500

B npouecce aKcnayaTaunn napaMeTpbl OCBETUTEJNIbHbIX YCTa-

HOBOK MOCTEMNEHHO CHMXKaTCs. 3TO BbI3BAHO, B nepBytko o4ve-

pedb, CnagoM CBEeTOBOIo MOTOKA NCTOYHMKOB CBETa B Te4eHMne

nx cpoka cnyx6bl. KpoMe Toro, npu pabote ocBETUTENbHbIX

npubopoB HEN3BEIKHO MPOUCXOOMUT UX 3anblieHne, NPUBO-

OSWee K CHMXKEHNIO KO3DPUUMEHTOB OTPaXKEHNS oTpa)Kato-

WX MOBEPXHOCTEN 1 KO3DDULMEHTOB NPOMyCKaHUs CTEKO,

CBeToBble
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paccemBaTenen 1 3aWnTHbIX 3/1eMeHToB. MIHoroa 3anbiieHune
6bIBAaET HACTOMbKO CUMIbHBIM, YTO N3MEHSAETCS XapaKTep CBe-
TopacnpeneneHns Nnpubopos, YTO TaKXKe BedeT K YXYALWEeHNIo
oCBeLlEeHKs.

Heun3bexHbln B NpoLecce 3aKcnayaTaumMm cnag ocBeLleH-
HOCTW Ha paboymx MecTax yumTbiBAeTCs Npu HOPMUPOBAHUN
N NPOEKTMPOBAHUN OCBETUTENbHbLIX YCTAHOBOK B BMOE KO3®-
dnumeHTa 3anaca. BennunHa koaddpuumeHTa 3anaca 3aBuUcuT
0T TMMNa NoMeLLeHNs, OT XapaKTepa BbIMNOSIHAEMbIX B HEM paboT
N OT KOHCTPYKLMMN NCMOMb3YyEeMbIX OCBETUTENbHbLIX MPUBOPOB.
Ona obuwecTBeHHbIX 34aHWN C HOPMalbHbIMU YCNOBUSMU
cpenbl KoadduumeHT 3anaca paseH 1,2-1,4 B 3aBUCUMOCTM OT
TMMNa NPUMEHSIEMbIX CBETUSIbHMKOB N UX PACMONOXKEHUS; ONs
NPON3BOACTBEHHbBIX MOMELLEHWI C NblNbHOM cpenon — 1,8-2,0.
[ns ocTanbHbIX BUAOB NOMELLEHNI BENNYUHA KoabdMLMeHTa
3anaca naMeHsetcsa B npegenax 1,4-1,8. 370 03HayaeT, yTo
npu MNPOEKTUPOBAHUM OCBETUTENbHbIX YCTAHOBOK [O0OJKHA
npenycMaTpmMBaTbCs OCBELLEHHOCTb, PaBHas HOPMUPYEMOMY
3HAYEHMIO, YMHOXKEHHOMY Ha Ko3ddULUMEHT 3anaca.

KoaddumumnmeHT 3anaca noKa3biBaeT, KaKas OCBeLleH-
HOCTb OO/S>KHA OblTb MpeaycMOTPeHa Npu MPOeKTUPOBaHUN
OCBETUTESTbHbIX YCTAaHOBOK, YTOObl B TeYEHWEe BCEr0 BPEMEHMU
MX 3KcnayaTaumm 6ein obecneyeH HOPMUPYEMbIN YPOBEHD.
MpaBunbHbIN BbIGOP KO3DPULMEHTA 3anaca — OTBETCTBEHHbIN
MOMEHT MPOEKTUPOBaAHWUS OCBELLEeHMS. 3aBbllleHne ero npu-
BOAMWT K YBENUYEHWIO TPebyeMoro Konm4yecTBa CBETUbHUKOB,
MOBbILWAET 3aTPaThbl HA COOPYXKEHNE OCBETUTEbHOM YCTAaHOBKM
N yBENMYMBAET PAcXom 3/IEKTPO3IHEPrnum B NpoLecce ee aKc-
nayataumn, a 3aHUXKEHNE MOXKET NMPUBECTM K TOMY, YTO Yepes
Kakoe-TO BpeMsi mocjie BBOMAA YCTAHOBKM B 3KCMyaTauuio
OCBELLEHHOCTb ByaeT HMXKe TPebyeMOn HOPMaMN.,

B eBponenckunx HopMax EN 12464-1-2011 HopmupyeTcs He
K03bdMUMEHT 3anaca, a «3KCNyaTaumMoHHbIN KOIDDULMEHT» —
BENIMYMHAE, 0bpaTHasa KO3dPUUMEHTY 3anaca. 3Ha4yeHMs 3Toro
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KoaddmumeHTa — ot 0,5 no 0,8, 4TO NONHOCTLIO COOTBETCTBYET
POCCUNCKUM HOPMAM.

CneundunyeH NoaxoL K HOPMUPOBAHWID OCBELLEHUS MY-
3€eB, XY[O0XKECTBEHHbIX BbICTABOK W APYrMx NOA0BHbIX MECT.
3BeCcTHO, YTO NoA, OenCcTBMEM CBETa U, 0COBEHHO, yNbTpadu-
0/1€TOBOr0 U3NyYEHWUS!, NPOUCXOLAMNT BbILBETAHME MHOTMX KPAcoK
N U3MEHEHWE CTPYKTYPbl MaTepuasnos, MHOTAA NPUBOLSLLEE K UX
nedopmaunn n gaxke paspyweruto. Moatomy ¢ Lenbto obecne-
YEeHMs Hauy4yLlWwen COXPAaHHOCTM 3KCMOHATOB B TaKMX CNy4yasx
HOPMUPYETCS HE MUHUMAaJIbHASA, @ MAaKCUMasbHO AOMNYyCTUMas
0CBeLEHHOCTb. BenmymnHa 3Ton ocBeLeHHOCTH 3aBUCKT OT TUNa
0CBELLaeMbIX 3KCMOHaTOB (ByMara, akBapesib, TKaHW, Mac/sHble
KpacKu, oBeSIMpHbIe N3OeNnsa 1 T. M.), CNeKTpasbHOro cocTaBa
N3Ny4YeHUs 1 OT BpeMeHu oceelleHns. CTporo roeops, B ocee-
TUTENbHbIX YCTAHOBKAX O/ My3eeB M BbICTaBOYHbLIX 33S10B
OOJI>KHA HOPMUPOBATbLCSA HE OCBELWEHHOCTb, @ CyTOYHAs Un
rofoBas 3KCNo3vLUMs, TO eCTb NPOM3BEAEHNE OCBELLEHHOCTH
Ha BpeMs 0eNCTBUS CBETA Ha 3KCMOHaThI.

CTaHOapTM30BaHHbIX TPeOOBaHMI K My3eMHOMY OCBELLIEHMIO
B HacTosllLee BpeMs B HalleW cTpaHe M cTpaHax EBponbl HeT,
MMEeIoTCS TONIbKO peKoMeHaaumm.

B nocnenHue rogbl BO BCEM MUPE LUIMPOKO Pa3BEpPHY-
nacb KaMnaHus no 3HeprocbepexxeHuto. B cBA3M ¢ 3aTuMm
B ClM 52.13330.2011 n B MockoBckunx Hopmax MICH 2.01-99
«3JHeprocbeperkeHne B 30aHUAX», KPOME CBETOTEXHUYECKUX
napamMeTpOB OCBETUTENbHbIX YCTAHOBOK, HOPMUPYIOTCS U 3HEp-
reTMYyecKme NapameTpbl, @ UMEHHO — YAeNlbHas YCTaHOB/EHHas
MOLLIHOCTb. YOenbHas yCTaHOB/IEHHAS MOLWHOCTb — 3TO MOJHas
MOLLHOCTb YCTaHOBKM (1aMn, annapaTypbl BKOYEHUS 1 ynpas-
fieHnst), AeneHHas Ha niowagb nomeuleHns. MakcumanbHo
OONyCcTMMas yaesnbHas yCTaHOBMEHHAS MOLWHOCTb HOPMUPY-
eTCs B 3aBMCUMOCTU OT TpebyeMblX YPOBHEN OCBELLEHHOCTU
N TEOMETPMYECKMX PAa3MepOB OCBELLAEMbIX NMOMEeLeHNA (MH-
IeKca nomelleHuin). Hanpumep, MakcuMmanbHas yaenbHas
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YCTaHOBMIEHHAs MOLLHOCTb OCBETUTESbHbIX YCTAaHOBOK af-
MUHUCTPATUBHbLIX 3[0aHUI NPU HOPMUPYEMOM OCBELLEHHOCTH
500 nK coctasnset 42 Bt/m% C 3TOM e Lesbio NpaMo orosa-
pPUBAOTCA U MapaMeTpbl UCTOYHMKOB CBETa. TakK, yKa3aHo, 4To
015 06LLero ocBeLleHNsa 4OMXHbI MCMOMb30BaTbhCA Pa3psaaHble
flaMnbl CO CBETOBOW OTAayen He Huxe 55 nM/BT (0 noHaTMuM
«CBETOBAA oThaya» cM. pasgen 4.1); ucnonb3osaHue namn
HaKanMBaHMAa JONycKaeTCs TONbKO ANA YA0BNEeTBOPEHNS ap-
XUTEKTYPHO-XY40XECTBEHHbIX TPeb0BaHMN 1 015 0CBELLeHUs
HEKOTOPbIX B3PbIBOOMACHLIX MOMELLEHWUI. YCTaHOBEeHa B3au-
MOCBA3b MeX 4y 06LMM MHOEKCOM LiBeTOoNepeaaym u CBeTOBON
oTAa4yen UCTOYHWKOB CBeTa.

B tabnunue 10 npmBeaeHbl 3HAYEHUSA MAKCUMabHO Oony-
CTUMOW YOENbHOM YCTaHOBMNEHHOM MOLLHOCTU A1 HEKOTOPbIX
TUMOB MOMELLEHU 0BLLECTBEHHbIX 34aHuI (no MITCH 2.01-99).

Ta6amua 10. Hopmupyemas MakcumanbHo go-
M HanMeHoBaHHe noMelLeHs OCBELEeHHOCTb  MycTMMas yaesbHas
aKcnumansHo no MI'CH yCTaHOBNIEHHas
Aonyctmas 2.06-99, nk MOLLHOCTb, BT/M?
yAenbHas ycTaHoB-
fIEHHas MOLLHOCTb KabuHeTbl, paboyne KOMHaTbI, 300 20
0151 NTOMELEeHUN oducel
OBU*ECTBEHH”? MpoeKTHbIE, KOHCTPYKTOPCKME 500 35
3haHun 1 YepTexHble 610po
MoMeleHns ons paboTsl
LSS N3 P 400 25
c aucnnesm
YuTanbHble 3anbl 400 25
JNabopaTtopun 500 35
OnepaLnoHHble 1 KaccoBble
pau 400 25
3a”bl 6aHKOB
LLKonbl, yunnuwia, cpeaHve
1 BbiCWME yYebHbI BeAeHus
cwue yyebHble 3aBene 400 25
(knacchl, ayautopuu, yuebHbie
KabuHeTbl)
OLUKOMbHbIE AETCKME
A A 400 25

yypexaeHus
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Hopmupyemas MakcumanbHo go-
OCBeLLeHHOCTb  MycTMMas yaesbHas
no MI'CH yCTaHOB/IEHHAsA
2.06-99, nk MOLHOCTb, BT/M?

HaumeHoBaHue nomeLleHms

I'Ipeﬂ,npmmw 06U.LeCTBeHHOI’O NMNTaHNA CNaJibHbIM KOPMNyCaM, CTOJ10BbIM,
KnHoTEeaTpam 1 I'IO,EI,O6Hb\M 30aHUAM!

06eneHHble 3anbl 400 14
[Mpon3BOACTBEHHbIE 200 25
noMeLLeHus
Toprosble 3aibl MarasuHoB 400 25
Toprosble 3anbl cynepmapketos 500 35
Mapvkmaxepckue 400 25
ATenbe Mo NoLwmnBY 1 PEMOHTY 750 59
ofeXabl
AnTekw (3anbl 06CNYKNBaHWS) 200 14
KoMHaTbl 06LEXNTUN 300 20
Kopuaopbl, necTHuubI, 20 4

BECTUOBIONN XKUbIX AoMoB

TpeboBaHNs K 3/IEKTPUYECKON YacTU OCBETUTESbHbLIX YCTAaHOBOK
(BbIBOP TVNA M CEYEHWA NPOBOAOB, HEOBXOAMMOCTL 3a3EMIIA0-
LLMX W 3aLMTHbIX YCTPOWCTB, MPOK/IaAKa 3/IEKTPOMNPOBOAKM M T.N.)
n3noxeHbl B [pasunnax yCcTponcTea 3nekTpoycTaHosok (MY3).

3.2. MpocTenumne MeToabl pacyeTa OCBELLEHHOCTU
M APKOCTH

B HacToswee BpeMs MMeTCA [LOCTYMHble KOMMblOTEPHbIE
NporpaMMmsbl, MO3BOSIAIOLLME PACCUNTLIBATL NapamMeTpbl oCBe-
TUTENbHbIX YCTAHOBOK C MUHUMAaSbHbIMUW 3aTpaTamMu BPEMeH!
n Tpyna. OgHaKo YacTo BCTpeYatoTcs cflydau, Koroa He Tpeby-
eTCSA TOYHbIX PAacYeToB, a HE0BX0AMMO ONPeAenTb TONbKO Tpe-
ByeMoe KONMYeCcTBO OCBETUTENbHbIX MPUBOPOB 1 MX MOLLHOCTb
WM paccymMTaTb SPKOCTb OCBellaeMbix 06beKkToB. Hanbonee
ynoTpebuTenbHbl ABa MeToAa TaKMX MPOCTENMLIMX pacyeTos,
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N 52

Nno3BOoNAKWMNX, B MEPBOM ﬂpM6ﬂVI)KEHVIM, HaxoounTb NCKOMbIE
BEJTUYUNHbI: TOYEUYHbIN MeTon n MeTo KOI—)d)(DIALI,I/IeHTa ncnonb-
30BaHMA CBETOBOIo NOTOKa.

3.2.1. ToueuHbIn MeTOA

TouyeyHbI MeTOL MO3BONSET ONpenessTh OCBELEeHHOCTb UK
APKOCTb MO N3BECTHbLIM NapamMeTpaM 0CBEeTUTESTbHbIX MPUBOPOB.
31oT MeToq 6a3npyeTcs Ha OCHOBHOM 33KOHE CBETOTEXHUKN —
3aKOHe KBaapaToB paccTosHMA. OCBeLeHHOCTb 0T TOYEYHbIX
CBETOBbIX NPNBOPOB paBHa cusie ceeTa Npubopa, NoaeneHHoN
Ha KBagpaT paccTosiHMA oT npubopa [0 OCBELLAEMON TOYKM
N YMHOXEHHOM Ha KOCUHYC yrna nageHus cBeTta, To ecTb yria
MeXIy HarnpaBfeHMeM 0T OCBELLAEMON TOUKN K OCBETUTESIbHO-
My NpUBOPY 1 NepneHanKyIapOM K OCBELLLGEMON MOBEPXHOCTU:

E=lecosa/l%

OcBeTuTenbHbIN NpUBOP B BONBLLIMHCTBE CIIyYaeB MOXKHO CUM-
TaTb TOYEYHbIM, C/IM PaccTosiHME OT ero CBeTOBOro LieHTpa Ao
PacyeTHON MOBEPXHOCTW COCTABASET HE MeHee MNATU MaKCU-
MaJibHbIX Pa3MepoB CBETUSIbHMKA. [TorpelHocTb pacyeTa npu
3TOM nosnydaeTcs He 6onee 5%. Ecnm B NnoMelleHnM yCcTaHOB-
JIEHO HECKOJTbKO OCBETUTENIbHbIX NPMOOPOB, TO MO TOYEYHOMY
MeTody PacCYMTbIBAETCA OCBELWEHHOCTb OT KaKAoro u3 Hux
1 3aTeM HaxoOWUTCA CyMMapHast OCBEeLLEeHHOCTb NMPOCTbIM apud-
METUUYECKUM CITOXKEHNEM.

B ycTaHoBKax c ocBeTuTeNbHbIMU MpuMbBopamMu MPOXKeK-
TOPHOrO TWMa, B YaCTHOCTW, B apXMTEKTYPHOM OCBELLEHUMU,
TOYeYHbI MeTon SBAsieTCs Haubosiee PacnpoCTPaHEHHbIM
n obecneymBaeT 04eHb BbICOKYIO TOYHOCTb pacyeToB. OgHaKo
npyn 3TOM HEOBXOAMMO YUMTbIBATb, YTO HA MNATMKPATHOM pac-
CTOSIHWMM CBETOBOM MYy4YOK MPOXKEKTOPa elle bbiBaeT He chop-
MWPOBAHHbLIM M MO3TOMY MOrPEeLHOCTb pacyeTa MoXeT ObITb
[00CTaTOYHO BOMbLUON.
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TaMm, roe HOpMUPYETCs He OCBELLEHHOCTb, 3 SPKOCTb 06bEK-
TOB, NEPEeXO OT OCBELLEHHOCTM K SPKOCTW OCYLLECTBISETCS
C MOMOLLbIO MPOCTON GopMysbl (CNPaBeAIMBON TOSTLKO MpK
OndOY3HOM MK BIM3KOM K NG PYy3HOMY OTpaxkeHuml):

L=pE/m

roe L — apKocTb B KA/MZ, p — KO3DUUMEHT OTPaXKeHMs ocBeLla-
eMbIX 00beKTOB, E — ocBeLleHHOCTb B NK, T = 3,14.

3HayeHUss KO3DDUULMEHTOB OTPAXKEHUS HEKOTOPbLIX Hau-
bonee ynoTpebuTENbHbLIX OTAEN0YHbIX MaTepuanoB [OaHb
B Tabnuue 11. B Tabnuue 12 npmBeneHbl cpedHne 3HavyeHuns
KO3QDMLMEHTOB OTPaXKeEHMS Hanbosee ynoTpebuTenbHbIX LBe-
TOB OTAENIKM NOBEPXHOCTEN

BET U MaTepuan NoBepxHOCTU CpefHuit Koapdu-
4 P P pea b Tabnuua 11.

LIMEHT OTpaXKeHus

KoadpdununeHTsbl
o o TpaXKeHus

Benbiin: aTMochepocToikne dacaHble Kpacku, Bonee 0,6 oTpaxe
MpaMop, TUNC, KepaMMyeckas NaMTKa, MaToBbIi OTAGNOHHBIX
aNtoOMUHWI, HeprXKaBetoLLlas CTab, Na1acTMacchl MaTepuanos

dacafos 34aHuM,
COOPYXKEHWI, MOHY-
MEHTOB W 3e/1eHbIX
HacaXaeHun

CBeT/iblit: Kpacku, MpaMop, 6esbiit KameHb (3secTHsK, 0,55
[0SIOMUT, MEcYaHuK), 6eTOH 1 AeKOPaTUBHbIE WTYKa-

TYPKM Ha BenblX LeMEHTax v CBET/IbIX 3aNOSHUTENSIX,
KepaMuyecKmne nianTKU, CUIMKATHbBIA KUPNnY, NaTyHb
MaToBasl, NIacTVK, TPABEPTUH, PAKYLLIEYHUK

CpeaHe-CBET/bIN: KpacKu, Mpamop, KameHb (Tyod, 0,45
necyaHuK, N3BECTHSAK), 6ETOH, UBETHbIE LUTYKATYpPKH,
KepaMU4yecKmnin kmpnuy, 6nokun, NNuTKa, 4epeso

(mockw), mnacTuk

TeMHbI: KPaCcKu, MpaMop, rpaHunT, rMMuHaHbIn knpnuy, 0,25
[,eKopaTMBHbIE LUTYKATYPKN N KepaMuyeckne ninTKu,
noTeMHeBLUIee AepPeBO, Meflb, IMCTBA AepPEBbLEB

YepHbIl: Kpacku, kameHs (rabbpo, nabpanopwT, 0,1
LMOpWT, 6asansT, rPaHuT), YyryH, NaTUHUPOBAHHAS
6poH3a, AeKopaTUBHbIE LUTYKATYPKK, XBOS [iepEBLEB
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Tabnuua 12.
KoadduumeHTsl
OTparkeHns
NOBEPXHOCTEN

MNoBepxHoOCTb KoadduumeHT oTpaxkeHus

Benas 70-80
CeeTnas 50
Cepas 30
TemHo-cepas 20
TeMmHas 10

3.2.2. MeToa ko3¢ puMUMEHTa UCNONIb30BaHUSA CBETOBOIO
NnoToKa

JTOT MeToA No3BoNseT BLICTPO U NIerko onpefensaTh Koande-
CTBO OCBETUTENbHbIX NPUBOPOB, HEOBXOAMMBIX AN obecneve-
HVA TpebByeMbix OCBELLEHHOCTEN. [1pn pacyeTe yunTbiBaeTcs
OCBeLLEHHOCTb, CO3[4aBaeMasi He TOSIbKO HEenocpefaCcTBEeHHO
0CBETUTENbHbLIM MpuBopom (MpsMas), HO M OCBELLEHHOCTb,
CO34aBaeMasl B pesysibTaTe OTPaXKeHU CBETOBOro NMoToKa oT
CTeH, NOTOJKA M Nosa. B ocHOoBe pacyeTa IeXKUT NMOHATHE «KO3d-
bULMEHTa MCMOb30BAHMS CBETOBOMO MOTOKA CBETU/IbHUKOB.
KoadduumneHT ncnonb3oBaHnsa CBETOBOMO MOTOKA CBETUJIb-
HVMKa — 3TO OTHOLUEHWe NOTOKA, MONafatoLero Ha pacyeTHyo
MOCKOCTb, K MOTOKY CBETU/IbHMKA. [Tpy 3TOM yunTbIBAETCS He
TO/IbKO CBETOBOW MOTOK, YMaBLUMM Ha PACUYETHYIO MI0CKOCTb
HemnocpeACcTBEHHO OT CBETUSIbHMKA, HO M NMONaBlWKUA Ha Hee
B pe3y/ibTaTe OTPa)KeHWI OT CTEH, NMOTOJIKa v nosa. BennumHa
KO3bOULUMEHTE MCMNOTb30BAHNA CBETOBOMO MOTOKA N 3aBUCUT
OT XapaKTepa CBeTopacnpeneNneHns 0CBETUTENbHbIX NTPUGOPOB,
reoMeTpUYECKMX NapaMeTpoB MoOMeELLEHNS U KO3DbULNEHTOB
OTPaKeHus CTeH, NOTOJIKa W nosa. [1o reoMeTpuYecKM napa-
MeTpaM onpefenseTcs TaK HasbiBaeMbl MHAEKC NOMELLEHNS i:

iz=ab/(a+b)h

roe a — AMHa noMelleHmns, b — WwnpurHa noMelleHus, h — pac-
CTOSIHME OT CBETUIbHMKOB [0 PACUYeTHOW MI0CKOCTM (BblCcOTa
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nofBeca CBETU/IbHWUKOB OT PACYETHOW MJIOCKOCTK, @ He OT nonal!
3a pacyeTHyH NI0CKOCTb 06bIYHO MPUHMMAETCS FOPU30HTaSb-
Has NJIOCKOCTb, pacrosioxeHHas Ha Bbicote 0,8 M OT nona).

Konuuectso ceeTunbHMKOB N, HeobxoaMMoe Ans Co34aHNs
3a4aHHON ocBeuleHHOCTM E B momelleHnn ¢ onpeaeneHHbiMn
reoMeTpMyecknMmn napameTpamu (naowans S, pasHas npoms-
BEAEHMIO OJIVHbI U WWPUHBI MOMeLLeHs, 1 BbicoTa h) 1 ¢ onpe-
OeneHHON OTAENKOM CTeH, NOToJSIKa M Mnosa, paccyuTbiBaeTcs
no ¢opmyne:

N=ESkz/nno®

B aTton dopmyne: n — KO3QPULMEHT MCMOSIb30BaAHWNS CBETOBOMO
NOTOKa CBETUNbHUKAE, K — KoadduumeHT 3anaca (cM. pasgen 3.1),
Z — KO3GOUUMEHT HEPaBHOMEPHOCTU ocBelleHUs (06bIYHO
npuHumaeTtca z = 1,15), @ — cBeTOBOW NOTOK OAHOM NaMnbl, N —
KOMIMYEeCTBO S1laMn B OLHOM CBETUIIbHUKE.

[Ina pacyeTa 3HaYeHWU N HEOBXOAMMO 3HAHWE KPUBbLIX CUJTbI
CBeTa CBETUNbHUKOB. KpymnHble CBETOTEXHUYECKME 3aBOAbI
(B Poccum — «CeeToBble TexHoM0rMm», ApfaToBCKMIN CBETOTEX-
HWUYECKMIA 3aBO/) B KaTasiorax CBOEM NpodyKLumuv NpUBOAsT 3Ha-
YeHns KOIPHULUMEHTOB MCMONB30BAHWSA CBETOBOMO NOTOKA A1
6onbluen YyacTn cBeTUNbHMKOB. B Tabnuue 13 nokasaHbl npu-
Mepbl 3aBMCMMOCTU KO3 DMLIMEHTE NCNONB30BaHNSA CBETOBOMO
MOTOKa N OT NapamMeTPOB NOMELEHUS A5 ABYX CBETUIIbHUKOB
C Pa3NMYHbIMUN TUMAMKN KPMBbLIX CUS1bl CBETA.

BennunHa koadpdunumeHTa oTparKeHns CTeH, NOTOMKa M nona
npUBAM3NTENBHO MOXET BbITb ONpeaeneHa no Tabnuue 12.

CBeTUNbHUK C NMONYLWNPOKON KPUBOM CUMbI CBETA

KoadouuneHt Motonok 80 80 80 70 50 50 30 O
oTpaxeHus, % Tabnvua 13.
' CreHbl 80 50 30 50 50 30 30 O KosbduumenTs!
Mon 30 30 10 20 10 10 10 O 1CNoNb30BaHUA

CBETOBOI0 NMOTOKa
CBETUJIbHNKOB

MHAaeKc nomeleHuns 0,6 55 37 29 35 34 29 29 24
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N 56

CBETUNBbHUK C MOYLNPOKON KPUBOMN CUNbI CBETA

KoadouuneHt Motonok 80 80 80 70 50 50 30 O
oTpaxeHus, % Crews 80 50 30 50 50 30 30 0
Mon 30 30 10 20 10 10 10 O
MHAaeKc nomeleHus 0,8 63 46 33 44 41 37 36 32
1.0 68 52 43 49 47 42 42 37
1,25 74 59 50 56 53 49 48 44
1.5 77 64 54 60 56 53 52 48
2,0 81 70 59 65 60 58 57 53
2,5 84 75 63 69 64 61 60 57
3 86 78 66 72 66 64 63 60
4 88 81 68 74 68 66 65 62
5 89 84 70 76 70 68 67 64
CBETUNbHUK C rNy6OKOW KPUBOM CUMbl CBETA
KoadpopuuneHt Motonok 80 80 80 70 50 50 30 O
oTpaxeHus, %
CreHbl 80 50 30 50 50 30 30 O
Mon 30 30 10 20 10 10 10 O
Mupekc nomelerus 0,6 47 35 30 33 32 29 29 26
0.8 52 41 35 39 38 35 35 32
1.0 56 46 39 43 41 39 38 36
1,25 60 51 44 48 45 43 43 40
15 62 54 46 50 47 46 45 43
2,0 64 57 49 53 50 48 48 46
25 66 60 52 56 52 50 50 48
3 67 63 53 57 53 52 51 49
4 68 64 55 59 54 53 52 50
5 69 66 56 60 55 54 53 b1
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BbiBObl

1. HopMupyeMbIMW BENMYMHAMYM NP NPOEKTUPOBAHUN OCBETU-
TesIbHbIX YCTAaHOBOK SIBMSIIOTCS: OCBELLEHHOCTb Ha paboyem
MecCTe; HepaBHOMEPHOCTb OCBELLEHHOCTHU; NOKasaTesb AuC-
KoMdopTa Unm KoapdUUNEHT 0OCNENNEHHOCTU; KOIDDULNEHT
nynbCcaLMil OCBELLEHHOCTU; 06U MHAEKC LBETONEPEeaYn.

2. B ocBeTuUTeNbHbIX YCTaHOBKAx QYHKLMOHANbHOMO OCBE-
WEHMS YL, HOPMUPYEMOW BENIMYMHOW SBNSETCS APKOCTb
[OPOXHOT0 MOKPbITHS.

3. B Poccum oCHOBHbIM HOPMaTMBHbLIM AOKYMEHTOM, Onpeae-
naLWwmmM TpeboBaHMs K ocBelleHnto, snsioTcs CaHuTapHble
npaswuna v HopMbl CanluH 2.21/2.1.1/1278-03. TpeboBaHus
K OCBELLEHWNIO KOHKPETHbLIX TUMOB NMOMeLeHUn, paboumnx
MeCT, BWAOB [esfTeNnbHOCTM u3noxeHol B CBoge npa-
Bun «EctecTBeHHOe M uckycctBeHHoe ocBeweHune CIl
52.13330.2011» 1 B MHOMOYMCNEHHbIX OTPAC/IEBbIX HOPMaX.

4. B 06LleCcTBEHHbIX 1 NPOM3BOACTBEHHbLIX 30aHUAX, KpOME
paboyero ocBelleHWs, LOMKHO NpeaycMaTpuBaThCS
aBapumnHoe ¥ Npu HeobxoO4MMOCTU AEXKYPHOE U OXpPaH-
Hoe ocBewleHne. Kpome CBETOTEXHUYECKMX NapaMeTpos,
OTEYECTBEHHbIE HOPMATUBHbIE AOKYMEHTHI A8 onpene-
JIEHHbIX BUA0B NOMELLEHNIN PernaMeHTUpYIOT U aHepreTun-
YecKuMe napaMeTpbl OCBETUTESIbHbIX YCTAHOBOK, @ UMEHHO
MaKCUManbHO [OOMYCTUMYH YOEesbHYH YCTAHOBJIEHHYH
MOLLHOCTb.

5. HeobxoanMO yuynTbIBaTL CNag CBETOBOFO NOTOKA UCTOYHM-
KOB CBeTa W 3ambljieHne ONTUYECKUX OeTasnell 0CBETUTENb-
HbIX NpnbopoB B BMAE KOadpduLmMeHTa 3anaca.

6. EBponenckue HopMbl ocBeweHHocT EN 12464-1-2011 no
CYLLEeCTBY Masfio OT/IMYAOTCA OT POCCUMINCKUX HOPM — B HUX
pernaMeHTUPYIOTCS Te Xe CaMble NapaMeTpbl OCBELLEeHMS.
NMetoTcss HEKOTOPblE Pa3nMunsa B BEeIMYMHAX HOPMUPY-
eMbIx NapameTpoB. Kak npaBuio, B eBPONENCKNX HOPMax
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TpeboBaHMs HECKONbKO BbILLE, MO3TOMY NMPU BO3MOXHOCTU
cnenyet OpUEHTMPOBATLCS Ha HUX.

7. [ns TOYHbIX pacyeToB NapaMeTpoB OCBETUTENbHbIX YCTaHO-
BOK CYLL,ECTBYIOT CMeLmManbHble KOMMbIOTePHbIE MPOrPaMMbl.
0aHaKko ONst YNPOLLEeHHbIX pacyeToB C AOCTAaTOYHOM TOuY-
HOCTbIO MOTYT MPMMEHATLCS TOYEYHbIA MeToq, UK MeTop,
KO03PPULMEHTOB NCMOSIb30BaHMSA CBETOBOMO MOTOKA.
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PA3LEN 4
NcTouyHUKKM cBeTa

C npeBHeMWNX BPEMEH Ye0BEK CTASIKMBACS C Pa3IMUHbIMU
MCTOYHMKaMK cBeTa. KpoMe ynoMsiHyTOro Bbille OrHS, SIlAK
BUOEN MOJTHUM U MOSISiPHbIE CUSHUS (CBET 3NEKTPUYECKOro pas-
pAna B rase), nosieT CBETNIAYKOB M CBEYEHME HEKOTOPbIX BUOB
MUKDPOOPTaHM3MOB B HOXHbIX MOPSX (XMMUYECKYI0 IOMUHECLEH-
umto). Ho Bce 3To 6bIIM NPUPOAHbIE, ECTECTBEHHBIE UCTOYHUKM
CBETa, a EANHCTBEHHbIM NCKYCCTBEHHbBIM UCTOYHMKOM [0 KOHLLA
19-ro BeKa 0CTaBaNCs OrOHb B Pa3/IMUHbIX €ro NPOsSBIEHUSIX.

C KoHua 19-ro BeKa, BO MHOroM 61arogaps yCUnmnsam pyccKkmnx
n3obpetatenen A. H. JlogbirnHa u . H. 46n04KkoBa, Ha4yanochb
ObypHOe pa3BUTME COBEPLUEHHO HOBbLIX — 3NIEKTPUYECKUX —
NCToYHMKOB cBeTa. 3a 130 feT cyLlecTBOBaHNS 3NEKTPUYECKNE
MCTOYHMKN CBETA B Pa3BUTbIX CTPaHaX MPaKTUYECKM NOSHOCTbLIO
BbITECHU/IN CBET OMHA — CBEYM WU KEPOCMHOBbLIE NaMMbl Tenepb
MCMOJb3YTCSA PA3BE YTO B AANIEKMX AEPEBHSIX, B TYPMNoXoAax Aa
07151 C030aHMa POMaHTUYECKON 06CTAaHOBKM, 1 TOSIbKO B PEAKUX
crydasix (HanprMep, NPy OTKITIYEHUSAX 31EeKTPUYeCTBa) — A oc-
BelleHus. [paBaa, CneayeT CKa3aThb, YTO B €BPOMENCKUX rOpoAax
01151 YIMYHOrO OCBELLEHMS elle A0CTAaTOUYHO LWMPOKO UCMONMb3y-
t0TCS ra30Bble W ra3okanunnbHble GoHapy — B ogHOM bepnuHe mx
6onee 40 000 wTyK. 3NEKTPMYECKME NCTOYHMKM CBETA C CaMOr0
Hayana pa3BMBaNMUCh N0 ABYM HaMNPaBNEHUSAM: «10AbIMMHCKOE» —
MCNONb30BaHMe TENSIOBOr0 AENCTBUSA 3N1EKTPUYECKOro ToKa 415
Pa30rpeBa Tes 40 TaKOW TEMMNEePaTypbl, NPV KOTOPOM OHM CO3Aat0T



N 60

O0CTaTOYHO SAPKUI CBET, N «AB/I04KOBCKOE» — UCMOMb30BaHue
0N151 reHepauMmn CBeTa 3/1IEKTPMYECKOro pa3psiaa Mexay OByMst
anexkTpodamu. NepBoe HanpasfieHNe NPUBESIO K CO3AaHNI0 Te-
MAOBbIX MCTOYHMKOB CBETA, BTOPOE — pPa3psaaHbIX. /IMEHHO 3Tu
[Ba TMna go HegasHero spemeru (koHel, 90-x rogos 20-ro Beka)
OXBaTblBasM BCE MHOroobpasne MCKYCCTBEHHbIX UCTOYHMKOB
CBETa — OT CBEPXMUHMNATIOPHbLIX JTaMM HaKaIMBaHMUS MOLLIHOCTbIO
B COTble 40/ BATTa A0 Pa3bopHbIX KCEHOHOBbLIX S1aMM MOLLHO-
cTbto o 150 kunoBaTT.

B nocnemHue rogbl, KpoMe 3TUX ABYX TMMOB, MOABUICS
M Ha4yan BCe aKTMBHee BTOPraTbCs BO BCe 06nacTu TpeTuit Tmn
3/1IeKTPNYECKMX NCTOYHMKOB CBETa — NOJIyNPOBOAHMKOBLIN. 10
NpPOrHo3aM cneumnanncTos, MMEHHO 3TOMY HOBOMY TUMY Mpu-
Hagnexxut byoyuwee. TeMnbl pocTa CBETOBOW OTAAYM U CPOKA
CNy>6bl NOSYNPOBOAHUKOBBLIX MCTOYHMKOB CBETA — CBETOOMO-
0O0B — MPeBOCXOOsAT CaMble ONTUMUCTMYHbIE MPOrHO3bl cre-
unanuctoB. CerogHs CBETOAMOAbI YXKe WMPOKO NPUMEHSITCS
He TOJIbKO B CBETOBOM CUrHanNM3aumu, rae y HMX B HacTosulee
BpeMsi HeT KOHKYPEHTOB, HO 1 OJ1s1 06LEero oCBeLeHNs.

CnepyeT cKasaTb, YTO B HacTosLee BPEMS CYLLECTBYOT
N HE3NEKTPUYECKME NCKYCCTBEHHbIE MCTOYHUKM CBETA — XUMU-
YyecKue, B KOTOPbIX CBET CO34aeTcs Npu NpPOTEKaHWUM HEKOTO-
PbIX XMMUYECKNX peaKkuunit; GOTONMOMUHECLLEHTHbIE, FOe CBeT
obpa3syeTcsa 3a cYeT OJINTENbHOro NocecBeYeHnss HeKOTOPbIX
JIIOMUHOPOPOB NOC/E OCBELLEHNS UX ECTECTBEHHBIM UJTN UCKYC-
CTBEHHbIM CBETOM; PAAMOSIIOMUHECLLEHTHbIE, B KOTOPbLIX CBET
BO3Oy>kgaeTcsa non OencTBMEM PaAMOaKTMBHOIO M3SydYeHus.
Ho BCe 3TN MCTOUYHMKMK, XOTS M HAXoOAT AOCTAaTOUYHO LIMPOKOe
npUMeHeHWe, CO30al0T NULWb MU3EPHble O0AN CYyMMapHOro
CBETOBOMO MOTOKA, BblpabaTbiBAEMOro MCKYCCTBEHHBIMU MC-
TOYHMKAMW, N Oanee HaMK He paccMaTpuBaloTCH. TakKe He
paccMaTpMBAOTCA W 3MEKTPOSIIOMUHECLEHTHbIE WUCTOYHUKN
CBETa, UCMOJib3yEMble B Psie YCTPOMCTB 0TobpaxeHns nHoop-
MaLun, HO He ONs 06Lero ocBeLleHus.
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Mpexae YeM NepenTu K pacCMOTPEHMIO NPUHLIMNOB PaboThl
3N1eKTPUYECKMX UCTOYHWKOB CBETa, MX 0CObeHHOCTeN 1 0bna-
CTeN NpUMeHeHs, No3HaKOMUMCS C 0BLWMMK NapaMeTpamu, no
KOTOPbIM U MOXHO CPaBHMBaTb Pa3INYHbIE UCTOYHUKM, YTOGI
BbIGMpPaTb Hanbonee NOAXOASLIME U3 HUX B KOHKPETHbLIX CIyYasix.

4.1. NapameTpbl NCTOYHMKOB CBETa

Bce napameTpbl MCTOYHMKOB CBETa MOXHO pa3buTb Ha ABe

rpynnbl: TEXHUYECKME U 3KCNyaTaUUOoHHbIE.

TexHW4YecKkue napaMeTpbl — 3TO Te, KOTOPble XapakTepu-
3YIOT CaM UCTOYHUK CBeTa Be30THOCUTENBHO K YCIIOBUSAM €ro
npuMeHeHns. K TeXHWYECKNUM OTHOCSTCS BCE 3NIEKTpUYEcKme,
CBETOBbIE 1 MExaHM4YecKne napameTpbl 1amn.

OCHOBHbIE 31EKTPUYECKME NapaMeTpbl UCTOYHWKOB CBETA:

1. HoMuHanbHoe HanpsixkeHue (Uy) — HanpsxkeHwe, Ha KoTopoe
paccymMTaHa KOHKPEeTHas namna Mamn Ha KoTopoe OHa MOXKeT
BKJIOYATLCSA C NpeAHa3HauYeHHOM 018 3TOro cneumanbHom
annapatypow. [Ing namn HakannBaHuWs BCe OCTaslbHble Napa-
MEeTPbl CHUMAOTCS UMEHHO NMPU HOMUHANBHOM HAMPSAXKEHWN.
HoMuHanbHoe HanpseHue (BnpoyeM, Kak v moboe apyroe)
n3MepsieTcs B BonbTax (cokpalleHHoe 0603HauyeHme — B, V).

2. HoMuHanbHas MowHocTb namnbl (Py) — pacyeTHas moul-
HOCTb, NOTpebnsieMas aMnon HakaanBaHUsA Npu ee BKJIO-
YeHWW Ha HOMMHaNbHOe HanpsxeHue. [Ina pa3psagHbIx namn
HOMWHANbHAsA MOLLHOCTb — 3TO PacyeTHas MOLLHOCTb, KOTO-
pyto NoTpebnsieT namna npu ee BKIOYEHUMN CO CNeUnanbHO
npefHa3Ha4yeHHoOW Ofs 3Toro annapaTtypoi. MouwHocTb
n3MepsieTca B BaTTax (cokpaleHHoe o603HayeHne — BT, W).

3. [Ans paspsagHbix Namn vHorga oroBapuBaeTcs pog Nu-
TAKOWEro TOKa — NEPEMEHHbIV UMW MNOCTOSHHbIN, TaK Kak
OTAENbHbIe TUMbI NaMMn MOryT paboTaTh TOSIbKO HA MOCTOSIH-
HOM TOKe (HanpuMep, LIAapoBbie KCEHOHOBbIE MM PTYTHbIE),
NN TONBKO Ha NepeMeHHOM (JIIOMUHECUEHTHbIe fammbl).

[
BeTOoBble
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Ecnv namna MoxeT paboTaTh TOSIbKO Ha MOCTOSAHHOM TOKE,

To 0643aTefIbHO yKa3biBAeTCSA MONAPHOCTb BKJIOUYEHUS:

K KakoMy BbIBOAY JSlaMmbl AOSIKEH MOAKIYATLCS MOS0-

KUTENbHbIV MOMOC CeTH (+), K KaKOMY — 0OTPULATENbHbIN (-).

ANeKTPOoS Namnbl, K KOTOPOMY MOAKMOYAETCA NONOMKUTESNb-

HbI MOJTIOC HAMPSIKEHWS, Ha3blBAETCSH aHOAOM, OTpuMLa-

TeJsIbHbI — KaTo4OM.

4, [N HEKOTOPbIX TUMOB flaMn (HanpuMmep, 4N 3TaN0HHbIX
1A 06pasLOBbIX SIaMMN HAKaIMBAHWS) BMECTO HOMUHASBHOK
MOLLHOCTM YKa3biBAETCA HOMMUHAMbHbIA TOK (IH), KOTOPLIN
nsmepsietca B amnepax (A) nnu munnmamnepax (MA, mA;
1 A=1000 MmA).

3 cBeTOBbIX NapaMeTpPoB B KaTasorax M CrpaBOYHMKAX Yalle

BCEro YKa3blBAeTCs HOMWHASbHbIN cBeToBOM NOTOK P, TO ecTb

MOTOK, KOTOPbIV CO34aeT /1amna npu ee HOMUHAIbHON MOLLIHOCTM.

EnuHnua n3aMepeHuns CBETOBOMO MOTOKA, Kak y» e Bbifo ckasa-

HO — ntoMeH (M, Im).

[N KNHOMPOEKUMOHHBIX W MPOXEKTOPHBIX SlaMMn 4acTo
BMECTO CBETOBOI0 MOTOKAa yKa3biBaeTcs rabapmTHas ApKoCTb
Tefa Hakana (4na namn HakanuBaHMAa) NN APKOCTb pas-
PAAHOro NPOMeXYTKa (419 KCeHOHOBbIX namn). fabapuTHan
APKOCTb Tefla HaKasa pasHa Cusie CBeTa JlaMnbl B Hanpas-
NIeHUW, NepneHAMKYNSPpHOM Tefly HaKkana, nofdeneHHon Ha
nfaouanb NPsSIMOYroslbHMKA, B KOTOPLIA BMUCHLIBAETCS TESO
HaKana. MoCKobKY SPKOCTM TaKMX NaMn OYeHb BEJSTMKM, UX
M3MepaIT He B KO/M?, a B KMJO - UM MerakaHgenax c KBag-
paTHoro mMetpa (kka/m? unu Mka/m? 1 kka/m? = 1000 ka/m?;
1 Mka/m?2 =1 000 000 ka/m?).

[na 3epKanbHbIX 1aMn pasHbiX TUNOB B TEXHWUYECKOW [0-
KYMEHTaLMN YKa3blBalOTCS OCEBble CUJIbl CBETA W NMPUBOASATCS
KPVBbIE CWJbl CBETA (3HAaYeHWs CUITbl CBETA N0 Pa3HbIMK yria-
MK, 06bIYHO B BMAE rPadmnKOB B MPSIMOYTOIbHOM MAK NOASPHON
cucTeMe KoopamHaT). B 3apybexHbix KaTanorax s 3epKasib-
HbIX J1aMMN 4acTo NPVYBOLATCH HOMOrPaMMbl OCBELLEHHOCTH, TO

n.n. BAP®OJIOMEEB



eCTb KpMBble pacrnpemeneHns 0CBEeLLeHHOCTM Mo M0CKOCTH,
nepneHanKyNsSpHON OCK NaMnbl, MPU Pa3NNYHbIX PACCTOSAHUSAX
OT NaMnbl [0 0CBELLaeMOoN NaocKkocTu (puc. 8).

Ba)kHenw M napamMeTpoM Nammn, XapaKTepusyoLnM nx
3KOHOMUWYHOCTb, ABSETCS CBETOBAsS 0TAA4Ya — OTHOLWEHME CBe-
TOBOrO MOTOKA N1aMnbl K NoTpebnsiemon eto MolHocTH. CBeToBast
oTQada u3MepsieTcs B NoMeHax Ha BaTT (nM/Bt, Im/W). Mo
CyLlecTBy, CBeTOBas 0TAa4a — 3T0 KO3IGOULMEHT NoMe3Horo
OEeNCTBMS NaMIbl, BbIPAX>KEHHbIN B CBETOBbIX BefinymHax. Mpu
pPaBeHCTBE OCTalsIbHbIX MOKa3aTesiell CBeToBas 0TAaua aBaseTcs
pewatolwmm GaKkTopoM Ans Bbibopa MCTOYHMKA CBeTa.

K cBeToBbIM MapameTpaM MCTOYHMKOB CBETa OTHOCMKTCS
ueetoBas Temnepartypa (Tye). 3TO ycnoBHaa BenNnYMHa, Npu-
6NM3NTENBbHO XapaKTepmu3ylowas LUBeT WU3Ny4vyeHUs namnsbl
N onpegensieMasl nyTemM CpPaBHEHWS 3TOro LBEeTa C LBETOM
TENSIOBOMO M3JlydeHMs TaK Ha3biBaeMoro abCcositoTHO YepHOoro
Tena. iamepsetca Tygs B kKenbBuHax (K). [Ina namMn HakanusaHms
LBeToBas TeMnepaTtypa A0BOJSIbHO BAM3Ka K UCTUHHOW Temne-
paType Tena Hakana; o CTaHOapPTHbIX OCBETUTENbHbIX J1aMmn
mowHocTbto 40-100 BT Tys = 2700-2900 K, gns ranoreHHbIx
namn Hakanueaxus 2900-3100 K.

[ns pa3psioHbix 1aMn 1 CBETOAMOO0B YKa3biBaeTcs Koppe-
nupoBaHHas uBeToBas TeMnepaTypa. Cnenyet OTMETUTL, YTO
rna3 yesoBeKa BOCMPUHMMAET CBET UCTOUYHUKOB C Pa3/IMYHON
LBETOBOW TemmnepaTypon cBoeobpa3HO: YeM Bbille Tyg, TEM
«X0N0HEE» KaXeTCsA HaMm CBEeT. TaK, N5 JHOMUHECLEHTHbIX
laMn NoHsATME «Tenno-6enbiin uBeT» cooTBeTcTBYeT Tys = 2700—
3000 K, «HenTpanbHo-6enbin» — Ty = 4000-4500 K, «xonoa-
Ho-6enbi» — Tys = 5000-6000 K.

[0na xapaKTepuCcTUKM rasopaspsaHbiX U NosynpoBOAHMN-
KOBbIX UCTOYHWKOB CBETA B KaTaslorax 1 Apyron TeXHMYecKon
nuTepaType NPUBOAMUTCS elle OOMH CBETOBOW NapameTp — 06-
WM MHAEKC LuBeTonepeaayn Ra. Kak bbiio ckasaHo B npenblay-
LeM pasfene, BCe TENIOBbIE UCTOYHMKM cBETA MMetoT R, = 100.

CBeToBble
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Y Bcex razopaspsgHbix n1amn u ceetoamnonos Ra menbwe 100.
OueBMOHO — YeM Bbille 3HadyeHUe Ra, Tem nydle KayecTBo
uBeTonepenayn, To ecTb TeMm nyyue namna. Ho Ha nNpakTuke
yeM 6osblie Ra, TEM NaMna fopoXKe, M MHOTAA Pa3HULA B LeHe
BECbMa 3HaunUTeNbHa (B 4 — 6 pa3s). [py 3TOM Namnbl ¢ Ayyiien
uBeTonepenavyen MMeKT, Kak NpaBuMiIo, MEHbLUYIO CBETOBYIO
oTnady. [103ToMy NPUMEHSATL NaMrbl C 04EHb BbICOKMM 3HAYEHM-
eM R; (>90) uenecoobpasHo TOSIbKO TaM, rae 370 elCTBUTENBbHO
HeobxoaMMo (Hanpumep, B LBETHOW Nonurpabun, LBETOUHbIX
MarasmHax, Xy[0oXecTBeHHbIX ranepesx).

K MexaHu4eCcKuUM napaMeTpam namn OTHOCATCS UX rabapuT-
Hble M YCTaHOBOYHbIE pa3Mepsbl; Macca (ec/im oHa nNpMeoaMTCS
B KaTanorax); TN LOKOASA; O/11 HEKOTOPbIX TUMOB NaMmn — no-
JIOXKeHWe Tesa Hakana uiun paspsiaHOro NPOMEXYTKa OTHOCU-
TenbHOo Lokons. Ciofa e MOXHO OTHeCTM paboyee NonoXKeHue
JlaMn, TaK KaK HEKOTOpble UX TUMbI (Kak NaMn HakanumBaHus, Tak
1 ras3opaspanHbIx) 4onyckatoT paboTy TOSIbKO B 0AHOM onpeae-
JIEHHOM MOJI0XKEHWW — CTPOr0 MOPU30HTAIbHOM, BEPTUKANbHOM
Unv B Npefenax HeKoToporo yrna. HeobxogmmocTb cobnofeHns
OnpeaeneHHOro NoIoXKeHWs namnel Npy paboTe BCceraa yKasbl-
BaeTCs B TEXHUYECKOW [LOKYMEHTaLMW.

Ba)kHeMWmM 13 aKcnyaTauMOHHbIX NapaMeTpoB Jlamn AB-
NSeTcst CPOK cny»x6bl. CTPOro roBops, NOHATUE «CPOK CAYXKObI»
[aNeKo He OAHO3HAYHO: UMEHTCS MOSHbIN, CPefHUN, MUHN-
MasfbHbIl, MOSIE3HbIA U OPYTrUe CPOKM CAYKObI.

MonHbIN MK GU3NYECKUI CPOK CNYXKObl — 3TO BpeMs oT
Hayana 3KcnayaTaumm UCTOYHWMKA CBEeTa [0 ero Bbixoda W3
cTposi. ToCcKoNbKy 3Ta BenMuuMHa HeonpedeneHHas (oaHa
NlaMna KaKoro-To KOHKPETHOro TMMna MOXEeT BbIMTW 13 CTPOs
Yyepe3 HECKOJIbKO Y4acoB, a Apyras namna 3Toro e Tuna — ye-
pe3 HEeCKOJIbKO ThICSY YacoB), 3TOT NapaMeTp B JOKyMeHTaLmm
HMUKOr4a He yKa3blBaeTcs.

B poccuickmnx FOCTax Ha namnbl HaKanMBaHWs yKasaH
CPELHMWIN CPOK CNY>K6bl NP HOMUHAILHOM HaNpPsXEHWK, TO eCTb
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BpeMs paboTbl AOCTATOYHO HOJIbLWION FPYNMbl 1aMm, B TeYeHne
koTtoporo 50% oT ux KoNMYecTBa MOXKET BbINTK 13 cTpos. B co-
otBeTcTBUM ¢ TOCT 2239 Ana HOpMasbHbIX OCBETUTENbHbIX 1AM
HakanmBaHus 3ToT cpok paseH 1000 yacos, NpuyeM cpeaHumn
crnaj CBETOBOro NMoTOKa rpynnbl [aMn He AOJIKEH NpeBbIWaThb
30%. Ons opyrux TMNoB NlaMn CpenHuin CpoK Ciy»Kbbl ycTa-
HABIMBAETCS B TEXHWUYECKUX YCIIOBMSIX U MOXET COCTaBNATb
OT HECKOJMbKMX 4acoB (HEKOTOPbIe TUMbI AaMM A ONTUYECKMX
M cBeTOoCUrHaNbHbIX Npubopos) oo 5000 yacos (kBapueBble
ranoreHHble namnbl 60/bLWON MOLLHOCTX AN MHDpPaKpacHoM
CYLLKM NTaKOKPACOYHbIX MOKPbITUI).

[ns NIOMUHECUEHTHBIX NaMn 1 OPYyrMx paspsgHbiX UCTOY-
HWKOB cBeTa B poccumnckmx OCTax ycTaHOBMEH MONE3HbIN
CPOK cny»Xb6bl — cpefgHee BpeMst paboTbl laMn B HOMUHAMbHbIX
YCNIOBUSIX, B TEUEHME KOTOPOr0 MX 3KCMyaTaumns 3KOHOMUYECKN
onpasfaHa. 3To BpeMs onpepessieTcs TeM, 4To B npoLecce pa-
60Tbl 1aMN NOCTEMNEHHO CHMXKAETCS MX CBETOBOW MOTOK 33 CYET
«OTpaBNeHns» NOMMHOGOPOB MapaMn pTyTM U BoNbdpama,
NOTEMHEHUS CTEHOK KONBbI 1 ApYyrux pakTopos. Yepes Kakoe-To
BpeMsi CBETOBOW MOTOK CHWXAEeTCs HaCTONbKO, YTO OCBETU-
TeNbHas yCTaHOBKa nepecTaeT obecrneymBaTb HE0BX0OUMbIN
(HopMMpPyeMbIil) ypoBEHb OCBELLLEHHOCTY, XOTS S1aMMbl OCTaloTCS
paboTocnocobHbIMK. [Ans 0Te4YecTBEHHbIX SIOMUHECLEHTHbIX
namn B cootBetcTBUM ¢ TOCT 23583 nonycTnMbI cnag cCBETOBOMO
notoka coctaBnseT 40%, a none3Hbin cpok cny»*x6bl 12 000 yacos.

[na cBeTooMonoB, Kak NpaBUaO, YKa3blBAaeTCs CPeaHUN
CPOK CNy>bbl NpU onpefeneHHblX YCIIOBUAX 3KCMyaTauuu.
Hanbonee ysaxaeMble dpupmbl (Osram, Philips, Nichia) ons
MOLLiHbIX CBETOAMOA0B 1 MOAYNEN AAKOT CPeAHWI CPOK CNYyXObl
He 6onee 50 000 4 npu TeMnepaTtype p-n nepexona + 25 °C.
MoapobHee o cpoke cny»bbl cBeTOAMOO0B OydeT CKasaHo
B pa3nene «CBeToAMOIbI».

MUWHMManbHLINA CPOK CNYXObl — 3T0 BpeMsi paboTbl rpynmbi
flamn 0o NepBoro 0TKasa, TO eCTb A0 BbIXOAA M3 CTPOsSi NepPBON

l- CgeToBble
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namnbl M3 rpynnbl. 3TOT MapaMeTp ycTaHaB/MBAETCA B Tex-
HUYECKON OO0KYMEeHTaUMM HEeKOTOPbIX 0COB0 HaOeXHbIX namn
cneumnanbHoro Ha3HaYyeHns 1 BCTPeYaeTcs A0CTaTOYHO PedKo.
Yalle BCTpeyaeTcsl rapaHTUPOBaHHbIN CPOK Cly»6bl, onpeae-
NISEMbIA BpDEMEHEM, B TeYEHMEe KOTOPOro BEPOSITHOCTb 0TKa3a
flaMmn He NpeBbIWaeT yCTaHOBIEHHOro 3HauyeHms. Hanpumep, ans
OTEYECTBEHHbIX JIIOMUHECLIEHTHbIX 1amMn Tuna J168-6 ycTaHoBeH
rapaHTMpOBaHHbIN cpok cny»x6bl 5000 YacoB Npu BEPOSTHOCTM
6e30TKa3HOM paboTbl 1laMMbl B TeYeHue 3Toro cpoka He Huke 0,95.
KpoMe cpoka cny»bbl, K 3KCMlyaTalMoHHbIM NapaMeTpam
OTHOCATCS: YCTOMYMBOCTb K BHELIHUM KIMMATUYECKUM ¢aK-
Topam (Temnepartypa, AaB/IeHNE 1 BNAXHOCTb OKPY>KaoLLLEero
BO34yxa); YCTOMYMBOCTb K MeXaHW4YeCKUM BO3OeNCTBUAM
(yoapsbl, BUBPaALIMK, TUHENHbIE YCKOPEHUS, 3BYK); YCTOMYUBOCTD
K KOJIeGaHUAM HanpsaXeHMsa NUTatoLwen 3feKTpPoceTy.
CnenyeT CKa3aTb, YTO B MHOCTPAHHbIX KaTaslorax MCTOYHM-
KOB CBETA KpalHe PefKo YKa3biBAeTCs CPOK CNyKObl U NPaKTu-
YeCKM HUKOra He YKa3biBAeTCs YCTOMUYMBOCTb K MEXaHUYECKNM
BO3OENCTBMSAM. Y J1laMn HakanuMBaHus oblero Ha3HauyeHus
3apybeXKHOoro Npon3BOACTBA PeasibHbIN CPeOHWI CPOK CNY»KObl
cosnagaet c Tpe6osaHunamu FOCT 2239 (1000 yacos); nonesHbIi
CPOK CNy»6bl UMMOPTHBIX JIIOMUHECLIEHTHbIX JTaMM, Kak npa-
BWO, Bbille, 4yeM y poccuitckmnx (15 000 yacos smecto 12 000)
N OTHOCWUTCS OH K CNady CBETOBOro noToka He Ha 40, a Ha 30%.

4.2. TennoBble UCTOYHMKM CBETA
K TennoBbIM UCTOYHMKAM CBETa OTHOCATCS BCE IaMNbl HAaKanu-
BaHWS, B TOM YMCJIe raforeHHble U 3epKabHble.

3a 140 net co BpeMeHu nosiBneHus nepson namnel A. H. Jlo-
ObITMHA C TeJIOM HaKasjla B BUAE YrofIbHOrO CTEPXKHS SlaMnbl
HaKaMBaHWSA MPOLUIM HECKOSbKO PEeBOJIIOLMOHHbBIX 3TanoB
pPa3BUTUA: CHabKeHne namn pe3bboBbIM LOKoNeM (3aMcoH,
1879 ron); ncnonb3osBaHue BonbdpamMa o8 Tena Hakana
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(1909 ron); HanoHEHME NaMM MHEPTHbLIM Fa30M ¥ CNMpanmM3aums
TenaHakana (1913 rog); cosgaHune namn ¢ 6UCAUpanbHbIM TE0M
HaKana 1 KpPUNTOHOBbLIM HanosHeHueM (1936 ropn); cosmaHue
namn ¢ BoJSibpaMoBo-ranoreHHbiM Uukiom (1959 ron). MoxHo
CKa3aTb, YTO K HaCTOSLLEMY BPEMEHW TEXHMYECKME NapaMeTpsl
NlaMmn HaKanmBaHus 6IM3KM K TeOPeTUYECKMM NpeaesiaMm, N 0XKn-
0aTb KaKoro-nmb0o CyLecTBEHHOM0 NPOPbIBa 346Ch He MPUXOaNT-
cs. B nocnenHue rogbl NpaBUTENbLCTBA Psifa CTPaH, B TOM Ymcne
n Poccum, NpUHSAAN NOCTAHOBIEHWS O NOCTEMNEeHHOM 3anpeTe
MPOW3BOACTBA M NPOOAXKM NAaMMN HaKaNMBaHNs U3-3a UX HU3KON
3HeproaddeKTUBHOCTU. Ho HECMOTPS Ha 3TO CErofHs B Mupe
eXXerogHo npomssoamTcs 6onee b MuNAnapOoB fNamn Hakanm-
BaHMsa npmumMepHo 5000 TMNopa3MepoB — 3HAYNTENBLHO HBosblUe,
4YeM BCeX ra30pa3psAHbIX MCTOYHUKOB CBETA BMECTe B3ATbIX.

YeM e 0b6bsACHAETCH CTOSIb WIMPOKOE pacnpocTpaHeHune
IaMN HaKanMBaHMs, NapaMeTpbl KOTOPbIX 3HAYUTENBHO XYXKe,
4yeM y NyYLlnX paspsaHbIX U CBETOAMOAHbLIX NamMn? Hanpumep,
CBETOBAs 0TAa4a 0ObIYHbIX OCBETUTESIbHbIX S1aMM He MpeBbl-
waet 15 nM/BT npu cpoke cny»x6bl 1000 yacos, B TO BpeMs
KaK CBETOBas 0TAa4a nocnegHux pa3paboToK MMHENHbIX JTIOMU-
HecUeHTHbIXx namn npesbicuna 100 nM/BT npu cpoke cny»obbl
18 000 yacos.

[MaBHbIMM NpUYMHaAMK 3Toro, 6e3ycnoBHO, ABASIOTCA OT-
HOCUTeNbHas AeLeBM3HA /TaMM M NPOCTOTA UX KOHCTPYKLMUU
M CXeM BKJIlOYeHMa. 115 namn HakanmeaHus He TpebyeTtcsa nc-
noNnb30BaHWe Kakon-nmbo NycKoperynmpytowen annapatypsl,
Kak o5 Bcex 6e3 UCKoYeHNs paspsiaHbIX 1amn U CBETOOMO-
LOB — OHM NMPOCTO BBUHYMBAIOTCA UM BCTABASAIOTCS B MaTPOHbI
1 BKJOYAIOTCA 0ObIKHOBEHHbBIMU BbIK/IIOYATENAMMU.

K Oopyrmm BaXHbIM [OOCTOMHCTBAM JlaMM HaKajMBaHUs
OTHOCSATCS: KOMMAKTHOCTb, MO3BOJIAOWASA JIErKO YNpaBnsaTh
pacnpefefnieHMeM CBETOBOro MOTOKA B MPOCTPAHCTBE; MrHO-
BEHHOE BKJIOYEHME — HOMWHAaIbHbIM CBETOBOM MOTOK JslaMn
yCTaHaBMBAETCS CPa3y Xe Nocsie Nofadn Ha HUX HaNpPsKeHUs;
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npakKTU4yeckas He3aBMCUMOCTb NapaMeTpoB OT TeMnepaTypbl
OKpy>Kalowen cpenpbl; OOCTATOYHO BbICOKAS HAQEXHOCTb;
YCTOMYMBOCTb K BHELWHWM MEeXaHW4YeCKUM BO3LENCTBUSM;
CMJIOWHOM CMNEKTP U3JlydeHus, obecneymBatoLlinim XopoLLUyto
useTonepenavy (Kak 6bI10 CKa3aHO Bbille, OOUMIA MHAEKC
uBeTonepenayv Ra ang scex namn HakanusaHua paseH 100).

OCHOBHbIE HEOOCTATKM NaMM HaKanMBaHWS: HU3Kas CBETO-
Bas 0TAA4a; OTHOCUTESIbHO HEGONLLLIOM CPOK CNYXKObI; CUbHAA
3aBUCMMOCTb CBETOBbIX M 3KCMJyaTalMOHHbIX NapaMeTpoB oT
KonebaHWI ceTeBOro HanpsiKeHus, 6osblias 40N Tena0Boro
N3Ny4YeHUs B CNeKTpe namn; 6onbline BPOCKN TOKa B MOMEHT
BKJTIOYEHMS.

YeM e 0byc/ioBNEHbl 3TV 4OCTOMHCTBA U HEOO0CTAaTKN?
CBeT namMn HakanuMBaHWs CO30aeTCs 3a CYeT Harpesa [0 Bbi-
COKOM TeMnepaTypbl Tefa Hakafa NpoTeKaloLlmnM Yepes Hero
3JIEKTPUYECKUM TOKOM. 3aKOHbI TEMSI0BOr0 U3/y4YeHns 0YeHb
CNOXHbl U UCCNeA0BaNNUCh HECKOSIbKUMU MNOKONEHNAMU GU3N-
KOB Ha NpuMepe peasibHo He CYLeCTBYLLEero «abconoTHo Yep-
HOro TeNa» Kak Hanbonee NPocToro nsny4daTens. 3HaYNTENbHbIN
BKNam B UX U3y4yeHue caenan Hemeukun puank Makc lMnaHk,
MMEHHO Ha OCHOBE 3aKOHOB TEMJI0BOr0 M3/1y4YeHuUst CO30aBLINN
COBEepLUEHHO HOBYO HAayKy — KBaHTOBYIO du3nKy. He BOaBasich
B NOAPOBHOCTM OTKPLITbIX [1N1aHKOM 3aKOHOB, OTMETUM MOMEH-
Tbl, HEOBXOAMMbIE ANA NOHUMaHMS 0COBeHHOCTM paboTbl Namn
HaKannBaHus:

1. VIHTEHCMBHOCTb M3N1yYeHMsa Nboro HarpeToro Tena nponop-

LUMOHaNIbHa YeTBEePTOM CTENEHN ero TemnepaTypbl.

2. CneKTp TensioBOro M3ny4yeHns — CMjOWHON U UMeeT BUA,

MOKa3aHHbIN Ha puc. 9.

3. MonoxkeHne MakcMMyMa MHTEHCUMBHOCTW W3Sy4YeHus on-

HO3HAYHO omnpenensieTcs TemnepaTypor HarpeToro Tesna

1 CBA3@HO C HEeM NPOCTbIM COOTHOLLEHNEM:

Amax = 2900/ T,

n.n. BAP®OJIOMEEB



1 max

2 max

3 max |

v

rae Amax — AIMHA BOMHbI B 06/1aCTU MakCMMyMa U3ydYeHns
B MUKPOMETPAX;
T — TemnepaTypa Tena B KeJbBUHAX.

N3 3Tnx Tpex MOMEHTOB CleAyeT — YeM Bblille TeMnepaTypa
Tena, TeM UHTEHCUBHEE, TO ECTb SIPYE OHO CBETUT.

Bugumblin ananasoH gnavH BosaH — ot 380 go 760 1M (0,38—
0,76 MKM). QueBKnOHO, YTO ANA HanBonbLuen 3GGEeKTUBHOCTU U3-
NYYEHUS €70 MAKCMMYM LOJIKEH NeXaTb BHYTPU BUAMMOW 4acTu
cnekTpa. M3 npmuBeneHHoM Bollle GOPMY bl IEFKO MOXHO HalTH,
4yTOo 3TO nony4daetcs npu Temnepatypax or 3800 oo 7200 K.
Ho Ha 3eme HeT MeTansoB, KOTOpble 0CTaBaNMCh Bbl TBEPLLIMUI
NPV CTONb BLICOKMX TeMMepaTypax: TeMnepaTypa niasieHus
CaMoro TyronnaBkoro Metanna — sonbdpama — okono 3600 K.
PaccumTtaHo, 4To cBeTOBas oOTAava WM3yyeHus Bonbdpama
npw ero TemnepaTtype nnasaeHns pasHa 53,5 nM/BT — 310 TOT
TEOpPEeTUYECKMI Npeden CBETOBOM OTAAYM, KOTOPY MOrnn Bbl
MMEeTb NaMMbl HaKaNMBaHWA NpU NOSHOM OTCYTCTBMM NOTEPb
N «KWOKOM» Tene HaKkana.

IMeHHO MnoTOMy, 4TO BOMb®PAM — CaMmbli TYronaaBKUM
MeTassl, HUTU HaKafa BCex COBPEMEHHbIX J1IaMMN HaKaNMBaHMS
[enatwT ToSIbKO M3 Hero. [1py 3TOM 04eBWUOHO: YEM BbilIE TEM-
nepaTtypa Tena Hakana, tem bonee apdbeKTUBHOM byaeT namna,
TO ecTb TeM Bbllle ByneT ee ceBeToBas oTAada. Ho, ¢ gpyrom
CTOPOHbI, YEM Bbille TemnepaTtypa, TeM bbiCTpee ncnapseTcs
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n3nyyenus abco-
JIIOTHO YepHoro

Tena
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BoNbdpaM, faxe He Nepexoas B pacrniaBieHHOe COCTOsSHME,
N TeM MeHblle CPOK CNy>bbl Nnamnbl. N03TOMY KOHCTPYKLMM
flaMn 1 napaMmeTpbl Tena Haxkasna (ero gnvHa u gnameTp) sce-
raa BbIBMPAlOTCS B pe3ynbTaTe KOMMPOMMUCCA MEXOY OBYMS
KeNaHWAMU — YBeNNYUTb 3bGEKTUBHOCTL (CBETOBYIO 0TAAYY),
n obecneynTb TpebyeMblin CPOK CNy»bbl. M13-3a 3TOro KoMnpo-
MMCCa NaMnbl HaKanmBaHus paboTatoT GaKTUUYeCKn Ha npegene
CBOWX BO3MOXHOCTEN.

Ha pwuc. 10 noka3aHa 3aBMCMMOCTb OCHOBHbIX NapaMeTpoB
naMmn oT KonebaHWs Hanpsi>KeHWUs OTHOCUTENbHO HOMUHANb-
Horo. 13 pyucyHKa BWOHO, YTO, MOBbIWASA CBETOBYIO OTAAYY HA
HECKObKO MPOLEHTOB 33 CYET MOBLILEHWUS HAMPSAXKEHNUS, Mbl
NPOUIpLIBAEM B CPOKe CNy»Obl ropa3fno 6osblie. B nepsoM
NPUBANIKEHUN MOXKHO CUMTATb, YTO MPU YBENUYEHUN HaMNPS-
KeHus Ha namne Ha 1% Tok yepes namny yeenuuutcs Ha 0,5%,
MOLLHOCTb — Ha 1,5%, cBeTOBOM NOTOK — Ha 4,7%, cBeTOBas OT-
nada — Ha 3,1%, a cpok cny»bbl cHM3nTcs Ha 13%! Becero npu

NATUNPOLEHTHOM MOBbIWEHNW HanpAXeHWs, YTO B HallnX CeTax
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|
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METPOB lamMr HaKanMBaHms | n
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NPOUCXOANT AOBOJIbHO YaCTO, CPOK CY»bbl laMn CHUXKAeTCs
noyTn B TPM pasa.

CnenyeT Tak)Xe OTMETUTb, YTO y[OesIbHOe COMpOoTMBIIEHNE
BOSIb®PaMa, Kak M BCEX YMCTbIX METANNIOB, pacTeT C TeMne-
paTtypon 1 npn 2500-3200 K oTnn4yaeTcs oT 3HaYEHWI Npu
KoMHaTHon TemnepaTtype B 12-20 pas. 3To Bbi3bIBAET pe3kue
H6POCKM TOKa MpU BKIKYEHUN — B MOMEHT BKJIIOUEHUS TOK
B 12-20 pa3 npeBbIWaeT ycTaHOBMBLIMECS 3HaYeHus. [InuTca
Takon 6pocok Hepnonro — Bcero 0,1-0,2 cekyHAbl, HO co3daeT
60NblIMe Harpy3KW Ha anekTpuyeckme cetu. IMeHHo 13-3a
TaKnx BPOCKOB TOKa BbIXOA JlaMM M3 CTPOs MO4YTM Bceraa
NPONCXOONT B MOMEHT BKJTHOYEH WS,

Ha puc. 11 noka3aHo ycTPOMCTBO 1aMMbl HaKanmBaHus. XoTs
CYLLECTBYET BEJIMKOE MHOXKECTBO KOHCTPYKTUBHbLIX UCMONHEHNA
namn, NPUHLMM YyCTPOMNCTBA MX OAMHAKOB M XOPOLWO BMAEH Ha
NpVBEAEHHOM PUCYHKE.

«Cepauem» Bcex naMn cny»ut teno Hakana 1. Teno Haka-
la — 3T0 TOHKasa NpoBOJIoKa 13 BosbdpaMa. [py NpoxoxxaeHnm
M0 TAKOW NMPOBOJIOKE 3JIEKTPMYECKOr0 TOKa PACYETHON BENNYM-
Hbl OHa HarpesaeTcs 0o TemnepaTypbl 2000-3200 K (npumepHo
1700-2900 °C) v HaunHaeT cBeTUTLCSA. [Py TAKMNX BbICOKUX TEM-
nepaTypax Ha BO34yxe BoSibdpaM COeAMNHSAETCS C KMCTOPOAOM
(Kak 3BeCcTHO, B COCTaBe Bo3ayxa comepxuntcsa 21% kucnopoaa)
n, ecnu bbl HATb paboTana Ha BO34yXe, OHa MTHOBEHHO 6bl OKMC-
nunack ¥ paspywunacs. [To3ToMy Tefnio Hakana noMellaeTcs
B repMeTMYHO 3anasiHHYyo CTEKNISTHHYI0 UM KBapLeByto Konby
2, N3 KOTOPOW BO3AyX YAaneH MosHocTblo. [pocTpaHcTBo 6e3
BO3/lyxa Ha3blBaeTCs BaKyyM (B mepeBofie Ha PyCCKMI — MycTo-
Ta). 0oHako BoNbdpaM Npu BLICOKMX TeMnepaTypax B Bakyyme
HAUYMHAET MCNAPSTHCS, @ UCNAPSAIOLLMECS C HUTK aTOMbl BObG-
paMa 0CefaloT Ha CTEHKAX KOJiObl, Bbi3biBasi €e NMOTEMHEHME.
Mo3ToMy BaKyyMHbIMW [enatoT namrbl TONIbKO HebosbLION
MolHocTM — fo 25 BT, y KOTopbiXx Teso Hakana pabotaet npu
TeMmnepatypax He Bbiwe 2500 K.
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Puc. 11.
YcTponcTBo namn
HaKanuMBaHus

[ns yMeHblIeHNa ncnapeHus Bonbdpama Konbbl Honee
MOLLUHbIX JlaMMn nocse TWaTeNbHOW OTKAYKW HamnonHawT
MHEPTHbIM ra3oM 3. Takoe HamnoSIHEHWE 3HAYUTENIbHO CHU-
YKAET CKOPOCTb MCMapeHus Bofibdpama, npuyem atoT apdeKT
NPOSIBASETCS TEM CUJIbHEE, YEM TsXKesiee HamnoHSALWNA ras.
Jlamnbl ¢ kK0N6ORN, HANONMHEHHON MHEPTHbLIM ra30M, Ha3biBaOTCS
ra3onosiHbIMMU.

M3 WecTu cyLLecTBYOLULMX Ha 3eMie MHEePTHbIX ra3os (renui,
HEOH, aproH, KPUNTOH, KCEHOH M PafoH) s HanofHeHUs Koo
flamn HaKanMBaHWs UCMONb3YOTCA TPU — aproH, KPUMTOH U Kce-
HOH, KOoTOpble fobbiBatoTCs 13 Bo3ayxa. bonee 95% Bcex raso-
NOJIHbIX N1aMMN HAaNOIHAETCS aproHOM, @ TOYHEE — TEXHUYECKUM
aproHoM (86% aprora v 14% asota), oo nasneHuns 600-650 mMm
pTyTHOro ctonba. Mernee 5% namn genaeTcs ¢ KPUNTOHOBBIM
HaMosIHEHMEM, N TONIbKO KBApPLEBbIE rafloreHHble famnbl Ha-
MOSTHSAOT KCEHOHOM.

HanonHeHne Konb MHEPTHLIM ra30M YMeHbLLIAeT CKOPOCTb
ncnapeHns sonbdpama, HO yBENUYMBAET TENNOBbLIE NOTEPU
OT Tena Hakana, 1 noatoMy TpebyeT noABoAa K namne A0MnoJs-
HUTENbHOM MOLLHOCTM AN TOro, YTobbl HAarpeTb TeNo Hakana
[0 TaKOM ke TeMnepaTypsbl, KoTopas 6blna 6bl NpK OTCYTCTBUM
Takux notepb. KonnyecTso Tenna, 0TBOAMMOro Yepes ras, nps-
MO MPOMOPUMOHANbHO ASIMHE Tena Hakana. [lns cokpalleHus
ONVHbI Tena Hakasa BoSibGPaMOBYO HUTb CBMBAIOT B CMMpPaib,
a B HEKOTOPbIX TUNax namn (0co6eHHO C KPUMTOHOBLIM HANos-
HeHveM) 4enatoT eLle «Cnupasb U3 CMpanu», To eCTb ABOMHYIO
cnupanb Wnu éucnupane.

EcTecTBeHHO, UTO Tesl0 Hakana B Kosibe A0JSIKHO ObiTh 3a-
KpensieHo, U K HeMy Heobxo[MMO MOABECTU 3/1IeKTPUUYECKUIN
Tok. [1ns nooBoma TOKa B naMne MMelTCa anekTpoasl (4 Ha
puc. 11), KoTopble Yallle BCero AenaTcs U3 HUKens. INeKTpoas
BbIMOSHAOT QYHKLMIO M OCHOBHbIX KPEMSLWUX 3JIeMEHTOB,
NnoLOepXKMBaKWMX Teno Hakana. JononHWUTeNnbHO Teno Ha-
Kana noAfepXXMBaeTcs elle cneunanbHbIMU KPYKaMu Unu
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JepxaTensMu b, KoTopble fenatTcs U3 MonnbaeHa. InekTpoasl
N OeprkaTenn BMOHTUPOBAHbLI B CTEKMSHHYIO TPYHOUKY, Ha3bl-
BaeMyto Tapenkon. Ha mecTe cnas ropsioBmHbl KONbbl C Tapes-
KO C MOMOLbIO CNeumanbHOM MacTUKN KPENUTCS LOKOJb 6.
Y 06bI4HbIX OCBETUTENbHbIX 1AM LOKONb AenaeTcs pe3bboBbiM
C Hapy>HbIM OnameTtpoM 14, 27 vnn 40 MM 1 cneumanbHON
pe3b6oit ¢ KpynHbiM waroM (puc. 11 a). Takme LoKONU Ha3bli-
BatoTcs cooTBeTcTBeHHO E14, E27 n E40. K pe3bboBoi YacTu
LLOKONS NPMNasiH OAWH U3 3N1EKTPOA0B N1aMMbl, A4PYrON 3NEKTPOA,
npunasiH K LeHTpaabHOMY KOHTaKTy Lokons (7 Ha puc. 9).

[ns obecneyeHns repMeTUYHOCTH NaMN 31EKTPOAbI 06bIYHO
[IeNa0TCS U3 TPEX 3BEHBEB — BHYTPEHHETO (HMKeSIb), HapyXHOro
(Meab) M NPOMEXKYTOYHOro, repMeTMYHO BMAsHHOro B pac-
NOLWEHHYI0 YacTb Tapenku — nonatky 11. Hanbonee oteeT-
CTBEHHOE — NMPOMEXYTOYHOE — 3BEHO 3/IEKTPOOB Yallle BCero
M3roTaBAMBAETCHA M3 cneumanbHo 06paboTaHHOM CTasbHOM
MPOBOSIOKM C MeAHbIM MOKPbLITUEM, Ha3bIBAEMOW NAATUHUTOM.
CNO>KHOCTb CTPYKTYPbl MPOMEXYTOUYHbIX 3BEHbEB 3/IEKTPOLOB
obycnoBneHa HeO6XOAMMOCTbLIO 0becneyeHnss repMETUYHOCTH
B WUMPOKOM [Mana3oHe TemnepaTyp v HecoBnadeHUeM Teno-
BblX KO3hULMEHTOB paclUMpPeHNs CTeKa U MeTaasoB.

o i

E14 E27 E40

B nocnenHee BpeMs o4yeHb 6ofblloe pacnpocTpaHeHue mo-
Ny4ynnu manorabapuTHble 3epKanbHble namnbl. OT 06bIYHbIX
OCBETUTESIbHbIX J1aMM OHW OTAINYAIOTCS TONTbKO GOPMOWA KOMbBbI,
Ha YacTb KOTOPOM HaHeceHo oTpakaloliee (antoMuHMEBOe)
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CTaHpapTHble
LOKOSIW namn
HakanveaHus
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nokpeiTre. OCobeHHO WUPOKO TaKWe famnbl UCMONb3YTCS
B TaK Ha3blBAaeMbIX TOYEYHbIX MOBOPOTHbLIX U HEMOBOPOTHbLIX
CBETWU/IbHMKAX, BCTPanMBaEMbIX B MNOABECHbIE NMOTOSIKM.

HecKkonbKko MHauye yCTPOEHbl rafioreHHble Nlamnbl Ha-
KasMBaHUA, XOTS BCE OCHOBHbIE 31EMEHTbLI 0BbIYHbIX f1aMn
NPUCYTCTBYIOT M 34ecCb. B aTux naMnax, NosBMBLUMXCS B CEH-
T96pe 1959 ropa B CLLIA n nouyTtn ogHoBpemMeHHo B CCCP, ans
YMEHbLIEHUS MCNapeHUs BofibdpaMa M OCBET/IEHNSA CTEHOK
Konbbl Kcnonb3yeTcs BONbGPAMOBO-raslOreHHbIN LUK,
B cocTaB HanonHsAoWero rasa BBoAUTCSA HebonblIoe KOMU-
4YecTBO rafioreHoOB — 3JIEMEHTOB CeAbMOW rpynmnbl Tabnuubl
MeHpeneea. K aTuM aneMeHTaM oTHOCATCA GTOP, XJ10p, Bpom
n non. B nepeble rogbl nocne n306peTeHns UCNob30BaINCh
TONbKO COeAVHEHUs Mo4a, MO3TOMY BCE rafloreHHble aMnbl
HaKanMBaHWA B NONyNSPHOM NMTepaType 40 CUX MOp 4acTo
Ha3bIBAlOT MOAHBLIMU. B HacToslee BpEMS Yalle UCMOSb3YHT
Honee TEXHONOrMYHbIe COeAUHEHNA BpoMa — BPOMUCTLIN Me-
TaH CH2Bra v 6pomucTtbin metuned CH3Br. Mpu TeMnepaTypax
o7 300 go 1200 °C, Ho Hanbonee akTmueHo npu 500-600 °C,
3TU BewlecTBa 06pa3ytoT c BoNbOPaMoM neTydne CoOeAUHEHNS,
KoTopble npu TemnepaType Bbiwe 1600 °C pasnaratoTcsa Ha
Bonibdpam v ranoreH. MonyyaeTcs 3aMKHYTHIV LMK Ha CTEH-
Kax Konbbl, Kyda ocefatoT aToMbl BoSibdpama, NpPonUcxoanT
X B3aMMOLENCTBME C ranoreHaMm ¢ ob6pa3oBaHNEM NETYyYMX
COeIVHEHWI, NPU NONaAaHWM KOTOPbIX HA ropsvyto cnvpanb
c Temnepatypoin Bbiwe 1600 °C oHK pa3naratoTcs Ha BObd-
paM 1 ranoreH. BonbdpaM ocTaeTcs Ha Tene Hakana, a raloreH
CHOBA BXOLMWT B COCTAB HAMOJTHSAIOWLEro ra3a, 4Tobbl Ha CTEHKAX
BHOBb COEOWHUTLCS C OCEBLUMMMK TaM aToMamu Bofibdpama.
Bnaropaps TakoMy UMKIY, MPOMCXOOUT OYMLLEHME CTEHOK
Konbbl 0T BoNbdpamMa 1 YacTUYHOE BO3BPaLLEHME BONbdpama
CO CTEHOK Ha Tefo Hakana.

13 CKa3aHHOro iCHO, YTO ANS OCYLWECTBAEHMSA BONbO-
PaMOBOraforeHHoro UuuKkiaa HeobxoOuMbl [Ba YCNOBUS:
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TeMnepaTypa Tesa Hakana foskHa bbiTb He Huxe 1600 °C,
a TeMmnepaTtypa CTeHOK Konbbl — He Huxke 300, a nydwe
Bcero 500-600 °C. MNMepBoe ycnoBue B NaMmnax HakanmeaHus
BbIMOJIHSETCSA BCerna, Tak KaK [ae B CaMbliX MasoMoLl-
HbIX laMnax TemnepaTypa Tena Hakana He Huxe 1700 °C.
[ns BbINOMHEHWS BTOPOrO YCIOBUSA YYEHbIM U MHXEHepam
NPULWIIOCH HANTW NPUHUMANANBHO HOBbIE KOHCTPYKTOPCKME
N TEeXHOMOrMYeckmne pelleHmns.

Mpexkae BCero, NPULWAOCH 3HAYUTENIbHO YMEHbLINTL raba-
puTbl Namn. [epBble ranoreHHble Namnbl UMenu GopMy LUUANH-
Opa C HApPYy>XHbIM ArameTpoM 12 MM 1 OSIMHON, 3aBUCSLLEN OT
MoLHOCTM namnsbl (puc. 12). Teno Hakana 610 cAenaHo 8 Buae
cnupanu, pacnosioXKeHHOoW CTPOro Mo 0CK Nammbl.

Tak kak namna pabotaeT npu TemnepaTtype konbdbl 500-—
600 °C, a nHorga v BbilWe, NPULWIIOCL 3aMEHUTL MaTepuan
KONBbl — BMECTO CTEK/a KOMObl rafloreHHbix NaMn genawT
n3 bonee TepMOCTOMKOro KBapua. Manbie rabaputbl namn
MO3BOJINM UCMONB30BATb AJ1S HAMONHEHWUS CaMblI TAXKENbIN
M CaMbli OPOrON N3 MHEPTHbLIX ra30B — KCEHOH, AaBlieHne
KOTOPOro B X0JIO4HOW flaMne cocTasnsaeTt 5—7, a B paboTato-
wen — 10-12 atmocoep.

l- CgeToBble
m B 1exHonorum

Puc. 12.
[anoreHHble namnebl
HaKanmMBaHus
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OuunweHrne Konbbl 3a cuyeT BONbOPAMOBO-ranoOreHHo-
ro UMKIa M HanofiHeHWe KOoNbbl TAXEeNbiM KCEHOHOM Mo
60NbWNM LaBNEHWMEM MO3BONNAN 3HAUYUTESIbBHO MOBbLICUTL
TeMMNepaTypy Tena Hakana u, TeM CaMbiM, CBETOBYIO OTAAYY
namn nNpuv 0AHOBPEMEHHOM YBESIMYEHMWN CPOKA UX CIYy>KObI.
Ecnny HopManbHbIX ocBeTUTENbHbIX 1aMn mowHocTeto 500 BT
Ha Hanps»eHne 220 B cBeToBas oTaada pasHa 15 nm/BT npu
cpoke cny»6bl 1000 yacoB, To y rafloreHHoM namMnbl Takon
»Ke MOLLHOCTM 3TK napameTpsl pasHbl 19 aM/BT 1 1500 yacos.

Cenyac B MMpe BbIMYCKAOTCS COTHW TUMOB rafioreHHbIX
naMn HakanueaHmsa MollHocTbio 0T 3-x o 20 000 BT. Kpome
JIMHEMHON KOHCTPYKUMK, pa3paboTaHbl M M3roTaBiMBaOTCS
KOMMNAaKTHblE MK ManorabapuTHele namnbl. Boicokas Temne-
paTypa Ha Konbax ranoreHHbIX 1aMn 3acTaBuia 0TKa3aTbCs oT
MCMONb30BaHNUSA MPUBbLIYHBIX Pe3bB0OBbIX LOKONEN. JINHENHbIE
NlaMMbl LOKOJIIOKTCS C ABYX CTOPOH CNeumanbHbIMU TOPLEBbI-
MU LOKONSIMKU R7s, BbIAEPKMBAKOLWMMN BbICOKUE TEMMepPaTy-
pbl. JTaMnbl BCTaBASOTCSA B NaTPOHbI, M3rOTOB/IEHHbIE Yallle
BCEro M3 Kepamunku. HeKoTopbIMU MHOCTPAHHLIMKU dUPMaMU
BbIMYCKAlOTCA IMHENHbIe TaMMbl, MOMeLLEeHHbIe BO BHELIHI0
BaKyyMHyt0 Konby ¢ pe3bboBbIM LioKoneM. B ManorabapuTHbIx
nlaMnax, Kak npaBusio, B KaYecTBe LLOKOIS UCMOSIb3yeTCs cama
Konba C »KecTKo PUKCMPOBAHHbIMWU BbIBOAAMU U3 BOMbdpa-
MOBOM NpoBosioKkM (puc. 13a). ABTOMOBUSIbHbBIE 1 CAMOSIETHbIE
rafioreHHble NaMnbl AenatTcs CO CNeUnasnbHbIMN LOKOSMU.

HecMoTps Ha pM3nYecKoe OTCYTCTBME KaKOro-nmnbo LoKo-
N5y ManorabapmuTHbIX Namn, B KaTanorax v Apyrov TexHuye-
CKOW LOKYMEHTaUMW Takoe opOpMIIEHNE BHEWHWX BbIBOLOB
Ha3blBaeTcs «uokonem Tuna G..,GY..»; umdpbl nocne bykB
0603HAYatoT PacCTOAHMSA MEXOY BbIBOLAMM B MM (Hanpumep,
G 6,35). JInHelHble ranoreHHbIe NaMnbl HaKaaMBaHUSA Bbinyc-
KaloTca Ha HOMMHanbHoe HanpsikeHue 127 wnn 220 B (3a
py6exxom — 230 B), ManorabapuTHble — B OCHOBHOM Ha HU3KO0e
HanpsxeHue (6,3; 12; 24 n 27 B).
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Puc. 13a. Lokonu

HaKanmMesaHua

Manebie ra6apl/ITbI CBeTdLllero TeJia rajloreHHbIX jamn no3Bo-

NS0T GOPMMPOBATL Pa3/IMYHbIE CBETOBbLIE MYYKM C NMOMOLLbIO
oTpakaTesien AOCTaTOYHO Masbix pa3mepoB. bnarogaps atomy,
pa3paboTaH OBLWNPHBLIA aCCOPTUMEHT 3epKasibHbIX rasioreH-
HbIX N1IaMM, OYeHb LMPOKO MCMONb3YEMbIX B NOCNELHME TOAbI.
OTpa)kaTefnb B TaKWX JlaMMax »EecTKO COefAMHEeH C Konbow
cne-UnanbHOM BbICOKOTEMMNEPATYPHOM MAacTUKON. LloKonb y H1x
bU3MYECKMN TaKXKe OTCYTCTBYET, 3/IeMEHTaMMN 3NIEKTPUYECKOTO
COELIMHEHUS CNYyXaT »ecTKue BbiBoAbl flamn. 0603HayYeHns
B KaTanorax «uokonb Tmuna GU..., G..» noka3biBaloT paccTos-
HUS MEXKAY HOXXKaMU U HEKOTOPbIE OTIMYMTENbHbIE NPU3HAKM
FOPSIOBMHbI OTpaXkaTens (Hanuume Unm oTCYTCTBME «CKOCa» —
cMmoTpu puc. 136).

3epKafibHble ranoreHHble NaMnbl U3roTaBAMBaAOTCS C OTpa-
waTtensamm anameTpom 35, 51 nnm 63 mMm. OTparkatenb MOXKeT
6bITb ANIOMUHMEBLIM UK CTEKASHHBIM. OCHOBHbIMK NapameT-
paMu TakMx NaMn SBNSOTCS 0CeBas Cufa CBeTa M yron pacce-
AHWSA, TO ECTb YroJ1, Ha FPaHMLAX KOTOPOro CU/la CBeTa paBHa

l- CgeToBble
m B 1exHonorum

rasoreHHblX namn
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rasioreHHbIX namn
HaKannBaHn4
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nonosuHe oceBon. Hanbonee TMNUYHbIE YIAbl paccesHms — 8,
12,20, 24, 38 n 60°.

OcobbI MHTEpeC NpeacTaBAfioT J1aMnbl CO CTEKJISIHHbIM
UHTEpdEPEHUMOHHBIM OTPaXKaTeNEM, B NMOMYNSPHOM 1 PEKIaM-
HOWM NMTEepaType Ha3blBaeMble «/laMNaMn XO0N04HOro CBeTa».
OTparkaTenb B TaKWxX N1aMmnax XopoLIo OTpaXKaeT BUAUMbIA CBET
M TaKXKe XOpOLLUO MponycKaeT MHbpakpacHoe (TennoBoe) M3-
nydyenue. MocKonbKy 00N TEN0BOro M3SyYeHMs cocTaBnseT
oKko0s10 90% OT MOLWHOCTM 1aMM, To Npu BonbLlIKMX yriiax oxBaTa
KOJSIMYEeCTBa TEMJIa B CBETOBOM My4YKe TaKOW faMnbl OeNCTBU-
TESIbHO 3HAYUTESIbHO MEHbLLE, YEM Y JlaMM C MeTaJINYecKmM
NN CTEKNSHHBIM aNOMUHUPOBAHHLIM oTpa)kaTeneM. OfQHaKo
NPV UCNONb30BaHUW TAaKMX JlaMn He ciefyeT 3abbiBaTb O TOM,
YTO BbIXOASLLUME CKBO3b OTPaXKaTesNb «Ha3ad» TemnaoBoe U3ny-
YeHWe HMKYOa He UCYe3aeT M NPW YCTaHOBKE J1aMM «X0N04HOM0
cBeTa» B HEBOMbLWIME MO pa3MepaM CBETUITbHUKM MOXET Harpe-
BaTb WX [0 HELOMYCTMMO BbICOKMX TEMMNEPATYP.

B cBA3MW ¢ pa3BepHyBWMMKUCS BO BCEM MUPE KaMMNaHUAMU
33 CHWXXEeHWe 3HepronoTpebiieHns NpaBUTENbCTBAMU psaa
cTpaH (AHrnun, AscTpanuu, Kntas, KyBbl U HEKOTOPLIX WTATOB
CLUA) npuHATHI peleHns o NoCTeNeHHOM M3bATUM 13 obpatile-
HWS NaMN HaKanvMBaHusa obllero HasHayeHus. Hago ckasaTs,
YTO 3TW NOCTAHOBIEHMS MPUHMMANIUCh YacTO MOCMELWHO, Nof
CUJIbHBIM HAXKMMOM «3Ef1eHbIX», TaK KaK HUKaKOW PaBHOLLEHHOWM
3aMeHbl laMnaM HakanueaHus He npegnaranoce. [o nocnen-
HUM cBedeHWsAM 13 MIHTepHeTa, B HEKOTOPbIX CTPaHax Havyasnau
OTMEHSATb UM CMArYaTb «aHTUNaMMNOBbIe» 3aKOHbl. B apyrux
CTpaHax NpPoOW3BOLAUTENW JlAaMN HaKaAWBaHWUS ULLYT NyTu 06-
X043 NPUHATBIX NOCTAHOBIEHWIA: BMECTO 3aMpeLleHHbIX NaMmn
MowHocTbto 100 BT cTanu BbinycKaTb 1aMnbl MOLWHOCTbIO 95 BT
NI TE XKe CaMble NaMrbl N0 Ha3BaHWEM «TEMJ0BbIE WAPUKN».

HeobxoaMMo MMeTb B BUAY, YTO U3-3a cneundunkm Gpusmnko-
XUMUYECKMX NPOLECCOB BONbLINHCTBO JIMHEWHbIX FAaNOreHHbIX
NlaMn MoXeT paboTaTb TOJIbKO B rOPM30HTa/IbHOM MOJI0XKEHUU
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C MaKCMMasbHbIM YrI0M HaknoHa 4°. Tpu Apyryux nonoxKeHusx
ropeHns BEPXHUM KoHew, 1amn 6bICTPO TEMHEET U CPOK CNYXKObI
3Ha4YMTeNbHO coKpawiaetcs. ManorabapuTHble rasoreHHble
namnbl MOryT paboTaTb B JIl0O0M MOSTOXKEHUMN.

HakoHeu, cnenyeT cKa3aTb, YTO rafloreHHbIe NaMnbl HaKanu-
BaHMsA 3HaunTenbHo (8 10 1 Bonee pas) HOpPOXKe 0BbIYHbIX, TAK
Kak B HMX MCNosb3yloTcs Bosiee goporve maTtepuansl (KBapl,
KCEHOH) W, KpOME TOro, TEXHONOMMA UX M3rOTOBJIEHUS ropasao
CNoXKHee N TpebyeT NCKTIOUYNTENBHO BBICOKOM KYNbTYPbl MPOM3-
BOACTBA. [103TOMY NMPMMEHSATb KBAPLEBbLIE FASIOrEHHbIE JIAMMbI
cnefyeT TONMbKO TaM, rae 370 OeNCTBUTENbHO HEeobXoaMMO,
HEeCMOTpS Ha TO, YTO X NapaMeTPbl 3HAYMTENIbHO NPEBOCXOANAT
napaMeTpbl 06bIYHbIX 1amn.

Heckonbko cnoB Hafo CKa3aTb 0 1aMnax B konbax 13 npec-
COBAHHOIO CTEKJ1a C OTParKaTesIeM Ha BHYTPEHHEN NOBEPXHOCTU
(Tak HasbiBaeMbix PAR-namnax). B aTux namnax cosmeLatoTcs
bYHKUMM MCTOYHMKA CBETA W CBETUIIbHMKA. KaK npasuio, namnsl
TMna PAR npenHasHaueHbl ons paboTbl Ha Hanpsxexnun 220 B,
CcHabxeHbl LoKoneM E27 1 MOryT BKPY4YMBaTLCS B 0ObIYHbIE Na-
TPOHbI. BHyTpeHHWI oTpaxkaTenb GopMupyeT Tpebyemyio KpuByio
CUIbl CBETA, NO3TOMY NPUMEHEHWE KaKON-NMB0 BHELLIHEN ONTUKM
He TpebyeTcs. [apameTpbl TakMX famn ycTynatT napaMeTpam
ManorabapuTHbIX 1aMn C 0TpaXkaTenem, Ho, MOCKObKY OHU MOTYT
BKJtoYaTbCA Npsmo B ceTb 220 B 6e3 noHmxkatowero tpaHcdop-
MaTopa, TO CNPOC Ha HWMX AocTaTouHo Benvk. OcHOBHas obnactb
NPUMEHEHNA 3epKafbHbIX NaMn B Kofbax M3 NpeccoBaHHOro
CTEKNa — aKLEHTMPYIOLLLEE OCBELLEHME BUTPUH 1 TOPTOBbIX 3a/108.

3HauynTenbHoO paHbLue namn PAR nosBuancb aBToMobubHbIe
N cCaMoJIeTHble NaMnbl-dapbl, TaKXKe COBMeLLatoLIne GyHKLUN
MCTOYHWKOB CBETA W OCBETUTENbHbIX NpUbopoB. Jlamnbl-dapsl
M3roTaBNMBAKOTCS B KONBAxX M3 NPECCOBAHHOIO CTEKNIA C OTpaKa-
TeseM Ha Hapy>KHOW CTOPOHE KONbbl. 3T NaMnbl NpegHa3HaYeHb!
IOns paboThl Ha HU3KOM HanpsKeHun (12 nnum 27 B) n cHabxeHbl
CneumnanbHbIMKU LOKONSMU.

l- CgeToBble
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B tabnunuax 14, 15 n 16 gaHbl ycpegHeHHble NapaMeTpbl
HEKOTOPbIX TUMOB aMn HaKanuMBaHus. [TapaMeTpbl 0Te4YeCcTBEH-
HbIX 1 3apyBexHbix NaMn obLlero Ha3HaYeHMs pasnmyatoTcs
He3HauuTesbHO. [apaMeTpbl ranoreHHbIX Namn 3apybexxHoro
NPOM3BOACTBA HECKOJIbKO BbILIE, YEM POCCUINCKUX.

Tabnuua 14. Tun namnel MowHoctb, CBeToBOM a6apuTbl, MM
Br NoTOK, NIM
MapameTpbl namn H D
HaKanuMBaHus
obLiero HasHa- BakyyMHble 15 105 107 61
YyeHus
25 220 107 61
[azononHble 40 415 114 61
60 715 114 61
75 950 114 61
100 1350 129 b6
150 2100 175 81
200 2920 175 81
C KpUNTOHOBbLIM 40 460 90 46
HanoaHeHnemMm
60 790 96 51
100 1450 105 61
Ta6auua 15. Hanpsi>keHune, MowHocts, CBeToBOM Cpok la6apuTbl, MM
. BT NnoToK, M CcNy»x6bl, —
MapameTpbl NMHEN- 4acoB L D
HbIX KBapLEBbIX
rafioreHHbIX 1IaMn 110 5000 126000 2000 520 27
220 250 4000 1500 117 8
220 500 9500 2000 117 12
220 1000 22000 2000 189 12
220 2000 44000 2000 335 12
220 5000 110000 3000 990 20,5
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Hanpsikenne, MowHoctb, CeeToBor Cpok la6apuThl, Tun
B Bt NnoToK, cnyx6bl, MM Lokons
M YyacoB
L D

3 0,9 11 50 253 4 Het
12 20 400 50 24 4,15 Hert
12 20 350 2000 31 8 G4
24 100 2500 2000 L4 1 (6,35
27 100 3200 15 50 121 Het
220 150 2400 1500 67 17 (6,35
220 500 11000 250 75 23 G10

4.3. Pa3psgHble UCTOYHUKMK CBeTa

K pa3psgHbIM UCTOYHMKAM CBETa OTHOCATCS BCe JIIOMUHEC-
LEeHTHble naMnbl (B TOM YMc/ie KOMNAaKTHble U 6e331eKTpoa-
Hble), MeTanoranoreHHble, HaTPMUeBbIe BbICOKOTO M HU3KOr0
[aBNeHNs, KCEHOHOBbIE, HEOHOBbLIE U ApYTue.

Bce pa3psaHble namnbl 4eNATCsA Ha TPU Fpynbl: HU3KOTO,
BbICOKOT0 1 CBEPXBLICOKOr0 AaBNeHUs. 3TV rpynnbl focTa-
TOYHO CMAIBHO Pa3NMYaNTCs No GU3NKe NPOTEKAIOLWMX B HUX
npoueccoB, NnapamMeTpaM, 06nacTaM nNpuMeHeHus. Tak Kak
flaMMbl CBEPXBbLICOKOrO AaBNEeHMS O 06Lero ocBeleHns
He NPMMEHSITCS, fallee 0 HUX He rOBOPUTCS.

YeM e oTnn4YatTcs pa3psifHble UCTOYHUKKU cBeTa oT
TennoBbix? Ecnun B TENOBLIX UCTOYHUKAX CBET 06pa3syeTcs 3a
cyeT Harpesa BOIbGPaAMOBOM MPOBOJIOKN A0 0YEHb BbICOKMX
TEMMNepPaTyp, TO B Pa3psAHbliX MCTOYHMKAX CBET BO3HWKAET
B pe3ynbTaTe 3/IeKTPUYECKOro paspsaa Mexay ABYMS 3/eK-
Tpogamu. CnexkTp BO3HWKAOWEro Npu pa3psae U3nyyeHus
onpenenseTcs cCoCTaBOM W [O3BIEHWEM rasa, B KOTOPOM
NPONCXOANT pa3psa. APKOCTb CBEYEHMS 3aBUCUT HE TONBbKO
OT COCTaBa rasa, Ho W OT ero AaBfeHUs U BEUYUHBI TOKA
paspsga.

l- CgeToBble
m B 1exHonorum

Tabnuua 16.
MapameTpsbl
ManorabapuTHbIX
KBapLEBbIX
ranoreHHbIX namn
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HecmoTpsa Ha Bce MHOroobpasve pa3psaHbIX MCTOYHMKOB
CBeTa, eCTb [Ba NPUHUMNMANbHENLLINX MOMEHTA, 06beanHSI0-
LWMX BCE 3TW UCTOYHMKM B OOHY rpynny. Paccka>kem o6 3Tux
MOMEHTax NoApobHee.

N3 wKonbHOro Kypca OW3MKM HaM 3HaKoM 3akoH Oma:
HanpshKeHne Ha KakoM-nnbo yCTpOMCTBE, 4yepe3 KoTopoe
NPOTEKAET 3NEKTPUYECKUIN TOK, PABHO MPOM3BEAEHUIO TOKA
Ha 3/1eKTPMYECKOEe CONPOTUBIEHME 3TOr0 YCTPOMCTBA. 3HAUYUT,
C POCTOM TOKa By[eT pacTi 1 HanpsXeHne Ha 3TOM YCTPOMCTBE.
3TOMY 3aKOHY MOAYMHAKTCS BCE 3/IEKTPUYECKUE NpUbopbl —
NaMMbl HAKaNMBaHUS, 3NEKTPOMOTOPbI, 3TEKTPUYECKNE Nedn
n T.n. Bce, kpoMe NpmbopoB C pa3psanoM B rasax Uam napax
MeTannoB. B oTnvMyme oT BCEX OCTallbHbIX 31IEKTPUYECKMX
YCTPOWCTB, Hanpsi>XeHne Ha pa3psaHOM NPOMEXKYTKE C POCTOM
TOKa He YyBeSIMYMBAETCS, @ YMEHbLUAETCS.

Ha pwuc. 14 noka3saHa TUNMYHAas 3aBMCUMOCTb HAMPSAXKEHNS
OT TOKa Ha pa3psiAHOM MpoMelKyTke. Takas 3aBUCUMMOCTb Ha-
3bIBAETCS BOSIbTAMMNEPHOM XapakTepuctukon. Kpome «nagato-
LLLero» xapakKTepa 3aBMCMMOCTN HANPSXKEHUs OT TOKa, Ha 3TOM
PUCYHKe BMAHA eLle 0lHa 0COBEHHOCTb 3NEKTPMYECKOro pasps-
[a B rasax; Hanmume HeKOM «TOUYKK nepernba», nocse KOTopown
XapaKTePUCTUKa NoNy4YaeT «nagaowmin» sua. Npsamas nuHus,
napannenbHas ocu X Ha puc. 20 — 3To Hanpsi>XeHune anekTpuye-
CKOW CeTun, NuTatoLLen paspsam, HanpuMep, NpUBbIYHbIE A HAC
220 B. Mbl BUAKNM, 4TO «TOYKa Nepernba» nexxuT Bbllle Hanps-
KeHust ceTu. BennunHa Hanpsi>KeHunst B 3TOW TOUKe 3aBUCUT OT
OYeHb MHOTMX GAKTOPOB: PACCTOSIHUS MEXOy 3NeKTpoLamu;
poAa M LaBSIEHWUS rasa, B KOTOPOM NMPOUCXOANT Pa3psf; TeMne-
paTypbl, MaTepnana n GopMbl 31eKTPOA0B; HAMUNS BHELIHMX
MNOHM3NPYIOLMX M3MydYeHMin (padmoaKTUBHOI0, KOCMUYECKOTO,
PEHTreHOBCKOro M T.M.) ¥ MHOMOro Apyroro.

Bo BpeMs ropeHunst namnbl HanpsiXKeHWe Ha Hel 3HaYnTeNb-
HO HMXKe ceTeBOro. Ho Ans Toro, YTobbl pa3ps BO3HMK, K 3NeK-
TPOAAM LOJIKHO ObITh MPUIOXKEHO HAMNPSXKEHWE HE HUXKE TOrO,
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HanpsxeHue

U cetn

Puc. 14.
BonbTramnepHas
XapaKTepucTnka
raszoBoro paspspga

Tok

KOTOpPOE COOTBETCTBYET «TOUKe nepernba». 3To HanpsKeHune
Ha3blBAETCHA «HaMNPsXXEeHWEM BO3HWKHOBEHUS pa3psga» wiu
Yalle «HanpsXXeHWEeM 3aXKuraHus». HanpskeHve Ha namne
B paboyeM pexxknume Ha3biBAETCS «HAMNPAXKEHUEM FrOPeHUs».
Mapatowmn xapakTep BOJSIbTAMMEPHOM XapaKTePUCTUKM
03HAYaeT, YTo EC/IN Mbl KaKUM-NNBO 06pPa3oM He orpaHnymnM
TOK pa3psaa, To oH BydeT yBenmuymBaTbCsa A0 Tex nop, noka
npubop He BbIMAET M3 CTPOS. 3TO CBOMCTBO, a TaKXe Hanuume
HANpPsXXeHWS 3aXKUraHus, HOSbLIErD, YEM HAMNPSXKEHWUE CETH,
N SBNSIOTCS TEMU CaMbIMK ABYMS ONpefensowmMn Gaktopamu,
KOTOPbIMY 3/IEKTPUYECKINI Pa3psi B razax Miu napax MeTannos
OT/INYAETCS OT BCEX OCTaJIbHbIX MOTPEOUTENEN 3NEKTPUYECKON
aHeprun. M3-3a aTnx ¢aKTopoB pa3psiiHble NCTOYHMKN CBETA
He MOryT BKJII0YATbCS B 3/IEKTPUYECKYIO CETb HEMOCPEACTBEH-
HO, KaK 3TO Mbl BUIENN Ha NpMMepe naMn HakanueaHwus. [ns
BKJItlOYEHMSA Nt060ro paspsnHOro MCTOYHUKA CBETa Heobxoam-
Mbl JOMNOSTHUTENbHbIE YCTPOWCTBA, KOTOPbLIE BbIMOSHAT ABe
065a3aTenbHbIX GYHKLMW: 06ecneuYnBatoT nogayvy HanpsixKeHus

l- CgeToBble
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He MeHbLUe HanpsXXeHUs 3a>KNUraHus U OrpaHUYMBaIOT TOK pas-
psna Ha TpebyeMoM ypoBHe. PaccMOTpUM HeKOoTopble Hanbonee
PacnpoCTPaHeHHble TUMbl pa3psaHbIX MCTOYHMKOB CBeTa.

4.3.1. JlloMuHecueHTHble namnbl

JIloMWHeCLLeHTHbIe NaMnbl — BTOPOW B MUpe Mo pacnpocTpa-
HEHHOCTM MCTOYHUK CBETa, a B AnoHun (B nocnegHune rofsl
1 B Knutae) oHuM 3aHMMaIOT faxke nepsoe MecTo, 060rHas namnsbl
HakanueaHus. ExxerogHo B Mupe npoussoauTcsa bonee OByX
MWSIMAPL0B IOMUHECLEHTHbIX Namn.

MepBble 06pa3Lbl NTIOMUHECLEHTHbIX JIaMN COBPEMEHHOTO
TMna bblM NoKasaHbl aMmepuKkaHckon dupmon General Electric
Ha BceMupHoit BbicTaBKe B Hoto-Mopke B 1938 roay. 3a 70 net
CYLLeCTBOBAHMS OHW MPOYHO BOLLIM B HALWY XKU3Hb, K cenyac
yXe TPpyOHO nNpeacTtaBuTb KaKOM-HUBYAb KPYMHbIM MarasunH
nnun opumc 6e3 CBETULHUKOB C JIIOMUHECLEHTHBIMW 1TaMIaMu.

JIloMMHecLeHTHaa namMna — 3TO TUMUYHbIA Pa3psSaHbIN
WCTOYHWK CBETa HU3KOro AaBJIEHUs, B KOTOPOM pa3psa npo-
MCXOOMT B CMECW NMApoB PTYTW M MHEPTHOIO rasa, yalle Bce-
ro — aproHa. YCTponcTBO NaMnbl NOKa3aHo Ha puc. 15. Konba
NaMnbl — 3T0 BCeraa unMnumHap 1 n3 cTekna Cc Hapy»XHbiM gna-
meTpoM 38, 26, 16 nnn 12 mm. UnnmnHap MoXKeT BbITb NPSAMbIM
WAV M30MHYTbIM B BMAE KoNbLa, 6ykBbl U nnn 6onee cnoxxHomn
durypbl. B TopueBble KOHLbI LWAMHAPA FrEPMETUYHO BNasHbI
CTEKJISHHbIE HOXKM 2, HA3 KOTOPbIX C BHYTPEHHEWN CTOPOHbI
CMOHTMPOBAHbI 3NEKTPoAbl 3. INEKTPOAbl MO KOHCTPYKLUMMU
nofo6Hbl BUCNMPanbHOMY TeNy Hakana naMmn HakannBaHus
M TaKXXe AenatwTcs 3 BonbGpaMoBOM NPOBONOKN. B HekoTo-
pbIX TMMNAxX Namn 3NeKTPodbl CAeNaHbl B BUOE TPUCIUPANH,
TO ecTb cnupanu 3 bucnupann. C Hapy>HOM CTOPOHbI 3eK-
TpoAbl MOANAasHbI K WTbIPbKaM 4 LoKons 5. B npsambix namnax
MCNOSIb3yeTCs TONbKO ABa Tuna tokonen — G5 n G13 (umopbl b
1 13 yKa3biBaOT PACCTOSAHWE MEXKAY WTLIPbKAMU B MM).
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7 6 Puc. 15
i S YcTponcTso

4 JIIOMUHECUEeHTHON
° namnbl

Kak n B namnax HakanuMBaHWs, M3 KONbH NIOMUHECLEHTHbIX
flaMn BO3AyX TLlATeNbHO OTKa4YMBaeTCs yepes LTEeHresb 6,
BNasiHHbIN B OA4HY M3 HOXeK. [locne oTKayku 0b6beM Konbbl
3an0JIHAeTCA MHEPTHbIM rasoM 7 U B HEro BBOOMTCS PTYTb
B Buae He6onbloM Kanau 8 (Macca pTyTV B 04HOM Namne He
6onee 30 Mr) Unu B BUAE TaK Ha3blBaeMoi aMasbrambl, TO €CTb
cnnaea pTyTM C BUCMYTOM, MUHAMEM W APYrMMKU MeTannamu. Ha
6ucnupanbHble UK TPUCIMPaNbHbIE 3N1EeKTPOAbl 1aMn BCeraa
HaHOCUTCS C/ION aKTUBUPYHOLLErO BELLECTBA — 06bIYHO CMECh
oKkuncnoB bapus, CTPOHUMS, KanbLUmns, nHorga ¢ HebosbLWwon
nobasKom Topus.

Ecnu kK namne npunoxeHo HanpsxeHne bonbliee, Yem
HaNPsYKeHUe 3aXKNTraHKs, To B Hel Mex Ay 3NeKTpoLaMn Bo3-
HWKaeT 3JIEKTPUUYECKUI pa3psia, TOK KOTOporo obs3aTenbHo
OrPaHNUYMBALTCA KAKUMUN-NNOO0 BHELIHNUMUK 3NEMEHTAMU. XOTH
Konba HanosHeHa MHEPTHBLIM ra30M, B HEWN BCerga npucyTcTBy-
0T Napbl PTYTU, KONMYeCTBO (NapLnanbHoe aBneHne) KoTopbIX
onpeaensieTcs TemMnepaTypor CaMomn X0N04HOM TOUYKN KONBbI.
Pa3psig BO3HMKAaeT B MHEPTHOM ra3e, HO MOCKOJIbKY aTOMbl
PTYTN BO3DOYXOAOTCSH M MOHU3UPYIOTCA ropasno Jierye, 4yem
aToOMbl ra3a, TOK Yepes flaMny 1 ee CBeYeHMe ONpeaensaioTcs
NPEeVMYyLLLECTBEHHO PTYTbIO.

B pTyTHbIX paspsgax HMU3KOro OaBfeHus OoNs BUOAMMOro
N31y4eHnsa He npebilaeT 2% OT MOLWHOCTU pa3psiaa, a cee-
TOBas oTga4a pPTyTHOro paspsaa — scero b—7 nMm/BT. Ho 6bonee
MOJIOBUHbI MOLLLHOCTM, BblAeNsieMon B pa3psiae, npespatlaeTtcs
B HEBMAMMOE ynbTpadroneToBoe UsnlyyeHume ¢ AIMHAMKN BOSTH
254 n 185 HM. Kak 6bi10 cKka3aHo B pa3sgesne 1, yeM Kopouye
OJIMHA BOJTHbI U3/1y4YeHns, TeM BONbLLEN 3Heprmnen obnagatoT
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KBaHTbI 3TOro n3ny4eHuns. C NoMOLLbI0 CNeunanbHbIX BELLECTB,
Ha3blBaeMbIX JIIOMUHOGOPAMW, MOXKHO NMPEBPATUTb OHO W3-
NyYeHne B Opyroe, NpuyeM, Nno 3aKOoHY COXPaHEHWUS 3HEPruu,
«HOBOE» U3JyYEHUNE MOXKET ObITb TOJIbKO «MEHEE IHEPTUYHbBIM,
yeM MNepBUYHOE, TO eCTb ero AJSIMHA BOJHbI Bonblue ASUHbI
BOJIHbI MEPBUYHOI0 M3yyeHus. NoaToMy ynsTpadumonetosoe
N37y4eHne C NOMOLLbO JIIOMUHODOPOB MOXHO MPEBPATUTL
B BUIVMOE, @ BUOMMOE B YNbTPadunoneToBoe — Henb3s.

Bca unmnuHopunyeckas 4acTb Konbbl ¢ BHYTPEeHHEN CTo-
POHbI MOKPbLITA TOHKMUM CJIOEM MMEHHO TaKoro JtoMnMHodpopa
9, KOTOpbIV M NpeBpalwaeT ynsTpadnonetToBoe nsnyvyeHune
aTOMOB PTYyTW B BUAMMOE. B 60NbWIMHCTBE COBPEMEHHbIX
NIOMUHECLEHTHbIX JlaMn B KayecTBe JMUHOdOpa MC-
nonb3yetcs ranodocdaTt KanbUMs C O000aBKAMU CYypbMbl
M MapraHua (Kak roBopsaT CneunanmncTbl, «aKTUBMPOBAHHbIN
CypbMOW 1 MapraHuem»). Mpu 06ayYeHnn Takoro NIOMUHO-
dopa ynbTpadroneToBbIM U3TyYEHMEM OH HAuYMHaeT cBe-
TUTbCS BefbiM CBETOM pPa3HbIX OTTEHKOB. CNEKTP n3nyyeHuns
NtoMUHOGOpPa — CNOWHON C ABYMS MaKCMMyMammn — OKOJIO
480 1 580 HM (pnc16). MepBbli MaKCUMyM onpenenseTcs
HanMynem cypbMmbl, BTOPOM — MapraHua. MeHasa cooTHowe-
HWe 3TUX BellecTB (AKTMBATOPOB), MOXHO MONYyYnTb Gesbli
CBET Pa3HbIX LLBETOBbIX OTTEHKOB — OT TEMI0ro A0 AHEBHOTO.
Tak Kak NtoMnMHodOpbl NpeBpaLlatoT B BUAUMbBIN CBeT bonee
NOMIOBUHbI MOLWLHOCTM Pa3psna, TO MMEHHO WX CBEYEHWEe
onpenensieT CBeTOTeXHUYEeCKMe napaMeTpbl nam.

B 70-e roabl MMHYBLUEro BeKa Hayanu genaTb flamnbl He
C OOHWM JIOMUHOGDOPOM, @ C TPEMS, UMEIOLLMMU MAKCUMYMbI
N3NyYeHUss B CUHEWN, 3e/IeHON 1 KpacHOoW obnacTsax cnekTtpa
(450, 540 1 610 HM). 3TV NMOMUHOPOPLI BbINN CO30aHbI NEPBO-
HayaNbHO A/ KMHECKOMOB L,BETHOI0 TENEBUAEHUS, TOe C UX
MOMOLLbIO YOAn0Ch NOSYYMTb BMOSIHE NPUEMIEMOE BOCMPOM3-
BefeHWe ugetoB. KoM6MHauma Tpex ntoMMHODOPOB N03BONMNNA
M B Nlamnax 0obuTbCs 3HAUMTENbHO Nyyllen LBeTonepenayn,

n.n. BAP®OJIOMEEB
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4yeM Npu MCnonb3oBaHMK ranodocdata KanbLms, Npyv O4HOBPE-
MEHHOM yBenn4yeHnn ceetoBon oTaaun. O4HaKO HOBbIE STIOMU-
HobOpbI rOPa3a0 [LOPOXKE CTAPbIX, TAK KAK B HUX MCMOJb3YOTCS
COeNHEHUNS PeAKO3eMesbHbIX 3/IEMEHTOB — €BpOonus, Lepus
n Tepbus. MoaToMy B BONbLWNHCTBE NIKOMUHECLEHTHBIX J1aMn
NoMNpeXxHeMy NPUMEHSTCS JIOMUHOGOPbLI Ha OCHOBE ranodoc-
data kanbunsa. CNekTpbl 3NYYEHUS TIOMUHECLLEHTHbIX J1aMn
C TPEMS Y3KOMOMOCHbLIMWU IIOMUHODOPAMK NOKa3aHbl Ha puc. 17.

JneKkTpoabl B NOMUHECLEHTHbIX TaMNax BbIMOHAOT GYHKLUN
MCTOYHUKOB W MPUEMHUKOB 3/1EKTPOHOB M MOHOB, 3a CYeT
KOTOPbIX M MPOTEeKaeT 3/IeKTPUYECKMI TOK Yepes pa3psaHbin
NpOMeXyToK. [1ns Toro 4To6bl 31EKTPOHbI HaYann NepexoanTb

l- CgeToBble
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Puc. 17. CnekTpsl
N3NyYEHUS JTIOMU-
HECLLEHTHbIX 1laMn
C Y3KOMOJSIOCHbIMU
noMUHobopamum
LHEBHOTO,
x0nofHo-6enoro
1 Tenno-6enoro
uBeTa
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C 3N1EeKTPOOB B Pa3psAdHbIA NPOMEXYTOK (Kak rosopsaT, s
Hayana TepPMO3IMMUCCUM 3M1EKTPOHOB), 3NEKTPOAbI AO0SIKHbI
6bITb HarpeTbl Ao TemnepaTypbl 1100-1200 °C. Mpwn Takon
TeMmnepaType BoSibdpaM CBETUTCS 0YeHb CabbiM BULIHEBbLIM
UBETOM, UCMapeHne ero o4yeHb Mano. Ho gna ysenunyeHus
KONMYeCTBa BbINIETAOWMX 3IEKTPOHOB Ha 3/1eKTPOAbl HaHO-
CUTCS CNIOM aKTUBMPYIOLLEro BeLLeCTBa, KOTOPOe 3HAaYNUTENbHO
MeHee TepMOCTOMKO, YeM BoNbdpaMm, 1 Npu paboTe aTOT Crion
NOCTENEeHHO PacMbINAETCA C 3/1eKTPOL0B M 0ceAaeT Ha CTeHKax
Ko/16bl. OBbIYHO MMEHHO MPOLIECC PachbleHUs aKTUBUPYIO-
ULEero NOKPbLITUS 3/IeKTPOA0B ONpeaenseT CPoK CayK6bl namn.
[Ona noctmxkeHns Hanbonblwen addeKTUBHOCTHN pa3psaaa,
TO ecTb 4N HanboNbLUEro BbIXo4a ynbTpaduoseToBoro nus-
Ny4YeHus pTyTn, HeobXoAMMO NOALEPKMBATL ONpeaeeHHyo
TeMnepaTypy Konbbl UM xotd Gbl OTOENbHOM TOYKM ee (Tak
Ha3blBAEMOW X0N04HOM ToUkK). ONTUMaNbLHON ABNSETCS TEM-
nepatypa okono 40 °C. InameTp Konbbl BbIOMPAETCH UMEH-
HO 13 atoro TpeboBaHusa. Bo Bcex namnax obecneymBaeTcs
NPUMEPHO OOMHAKOBAs MJOTHOCTb TOKA — BEJIMYMHA TOKa,
OefleHHas Ha nioulalib cedvyeHUs Konbbl. [MoaToMmy namnsbl
Pa3HOWM MOLLHOCTM B Kosibax 04HOro AnaMeTpa, Kak npasuio,
paboTaloT Npu paBHbIX HOMUHAJbHbIX TOKax. [lageHve Hanps-
YKEHUS Ha flaMne NpsiMo NPomnopLUMOoHanbHO ee aanHe. A Tak
KaK MOLLHOCTb paBHa NMPOM3BEAEHMIO TOKA Ha HanpsKeHue,
TO NPV OAMHAKOBOM AMamMeTpe Kob 1 MOLWHOCTb 1aMm NMpsMo
nponopumnoHanbHa Ux AnuHe. Y caMbiX MacCoBbIX S1aMM MOLL-
HoCTbio 36 (40) BT gnuHa pasHa 1210 MM, y 1laMn MOLLHOCTbIO
18 (20) BT — 604 MM, y namn MouiHOCTb0 58 BT — 1514 MM.
Bonbluas gnnHa namn co3gaeT HeynobcTBa Npu KOHCTPY-
MPOBAHUN CBETU/IbHUKOB, M 3TO TMOCTOSTHHO 3acTaBAsno
pa3paboTUMKOB NlaMn UCKaTb NMyTK ee yMeHblleHus. [TpocToe
yMeHblUeHMe OJIMHbI U OOCTUXKEHMNE HYXXHbIX MOULHOCTeN 3a
CcyeT yBEeNMUYEHMS TOKAa pa3psha HepaumoHasbHO, TaK Kak
npu 3TOM yBeSIMYMBaAETCs TeMnepaTypa Kosnbbl, YTO NpUBOAUT

n.n. BAP®OJIOMEEB



K YBESIMUYEHWIO [ABMIEHUS MApoOB PTYTW U CHUXKEHWNIO CBETOBOM
oTAa4vu namn. MoaToMy co3gaTenn naMmn NblTaanuchb YMEeHbLWNTb
nX rabapuTbl 3a CYET U3MEHEHUS GOPMbl — OJIMHHYIO LUANH-
OpUYecKyto Konby crnbanu nononam (U-obpasHbie nammbl) uiu
B KOMbLO (KonbLesble namnbl). B CCCP yske 8 50-e roabl genanu
U-o6pa3Hble namnbl MolHocTblo 30 BATT B TpyOKax AnMaMeTpom
26 MM 1 MOLLIHOCTb!O 8 BaTT B TpyOKax AnaMeTpoM 14 MM,

0OHaKo KapAWMHANbHO pewnTb MNpobnemy yMeHblUeHUs
rabapuToB famn yganocb Tosibko B 80-e rogbl, Korga Havyanm
MCNOMb30BaTh PEAKO3EMESbHbIE TIOMUHOMOPSI, LOMNYyCKatoLWmne
6onblUME 3NEKTPUYECKME HArPY3KM, YTO MO3BOJIMIO0 3HAYNTENBHO
YMEHbLWNTb AnameTp Konb. Konbbl cTanu genatb U3 CTEKNSHHbIX
TPYOOK C HApy>KHbIM AMaMeTPOM 12 MM M MHOMOKPAaTHO 13rnbatb
NX, COKpaLLas TeM caMbiM 06Uyt AanHY namn. MNosBuanch Tak
Ha3blBaeMble KOMMNAaKTHbIE JIIOMUHECLEHTHbIe aMnbl. [1o npuH-
uMny paboTbl MU BHYTPEHHEMY YCTPOMCTBY KOMMAKTHbBIE 1TAMIMbl HE
OT/INYAIOTCH OT 0ObIYHBIX IMHENHbBIX NTaM.

MonCK KOMMpOMMCCa MeX 4y 04EBNOHBIMU NPENMYLLLECTBAMM
JIIOMUHECLEHTHbIX TaMMN Nepeq, lamMnaMm HaKanmBaHUs 1 KOHCep-
BATM3MOM HalLMX NPMUBbIYEK NpMBEN B Havane 80-x rogoB MUHYB-
Lero BeKa K NOSIBIEHMIO TaKMX JIIOMUHECLEHTHbIX S1aMr, KOTOpble
MOrK Bbl BKPYYMBATLCS B 0ObIKHOBEHHbIE MATPOHbI KaK JlaMnbl
HakanueaHus. OrpaHnYMTENb TOKA W 3aXKMratollee yCTPOMCTBO
B TaKWX NlaMnax pa3mellanncb B CrnewumanbHOM «afantepe»
C uokoneM E27, a konba namnbl MHOrOKpPaTHO n3rmnbanack ons
MaKCMMaNbHOro yMeHbLUEHWUS rabapmnToB M MOKPbIBafack CBEPXY
[EeKOPaTMBHbIM KOINaKoM, 06ecneynBaoLLMM TakKe 1 3aluTy
flaMn OT NOJIOMOK MPW YCTAHOBKE B NATPOH. TaKMe namnbl MoLL-
HocTbto 13 1 18 BT BbInycKanuck KpynHenwmmMmn drupmamm Osram
n Philips, a HeKoTopbIMM GUPMaMK BbIMYCKAOTCA 1 A0 CMX NOp,
HO LUMPOKOro pacnpocTPaHeHns He Monyymsn: Macca ux boina
0kos10 400 rpaMMOoB, 4TO NPAKTUYECKM UCKITI0YAI0 BO3MOXHOCTb
NX NPUMEHEHWNS B HACTOSbHbIX, HACTEHHbIX U MOABECHbLIX MHOMO-

NAaMMNOBbLIX CBETUJIbHNKAX.
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MonoxeHne KopeHHbIM 06pPa3oM M3MEHWUNOCh C NosiBJe-
HVMEM 3NEeKTPOHHbIX annapaToB BKJOYEHUS U KOMMAKTHbIX
JIIOMUHECLEHTHbIX 1amn. Maccy 1 rabapuTtbl namn ynanocb
YMEHbLLNTb HACTOMbKO, YTO JIIOMUHECLIEHTHbIE JIaMMbl C 3NeK-
TPOHHbIMK annapaTamMu 1 pe3bboBbiMK LlOKoNaMu E27 n E14
CTanu NoSIHOLEHHOW 3aMeHon NaMn HakanneaHua gake 6e3
N3MEHEHNS KOHCTPYKLUMK CBETUNIbHMKOB. Ceyac B Mupe exe-
rofHo BbinyckaeTcs 6osee noayTopa MUNNMAPA0B TaKUX namn,
N NMPON3BOACTBO MX HEMPEpPbIBHO pacTeT, ocobeHHo B KnTae
n cTpaHax Hro-BocTtouHon Asnun. [TocTossHHO paclinpsieTcs
1M HOMeHKNnaTtypa namn. [Inana3oH MOLLHOCTEN COBPEMEHHbIX
KOMMaKTHbIX JIIOMUHECLEHTHbIX 1aMM, 06beAMHEHHbIX («MHTe-
rPUPOBAHHbLIX») C 3IEKTPOHHbLIMU annapaTaMm U OCHALLEHHbIX
uokonsmn E27 unn E14 — ot 3 go 250 BT; namnbl BeinycKatoTcs
C Pa3IMYHOM LUBETHOCTbLIO M3MyYEeHUs, pa3HoM KoOHGUIypaumm,
C OEeKOPaTUBHbIMM BHELIHUMM KoNbamu, C oTpaKaTeNnsmu
n apyrve (puc. 18). Cpok cny»6bl KJ1J1 - 8000-12 000 yacos;
nMetoTca coobuleHns o Bbinycke KJ1JT co cpokoM ciy»bbl
32 000 yacos.

B cepepunHe 90-x roooB Ha MMPOBOM PbIHKE MOSIBMIIOCH
HOBOE MOKOMEHMEe JIIOMUHECLEeHTHbIX JlaMn, B pPeKflaMHon
nuTepaTtype HasbiBaeMmoe «cepueint T5» (B8 fepMaHuu 1 gpyrmx
HEeMeLKOoA3bIYHbIX CTpaHax 6onee npasunbHo — T16). Y 3Tux
SlaMM HapPYXXHbIM AMaMeTp KoJibbl yMeHblueH 0o 16 MM (unu
5/8 poiMa, oTcioga v HassaHue T5). Mo npuHumMny paboTsl
OHW TaK-XXe He OTIMYaTCA OT 0ObIYHbIX JIMHEMHbBIX Namn.
B KOHCTpyKUMIO namn BHECEHO OAHO O4YeHb Ba)KHOe M3Me-
HeHMe — NIOMUHOGMOP C BHYTPEHHEN CTOPOHbI MOKPbLIT TOHKON
33LMTHOW NNEHKOW, NPO3pPaYHoOM 1 Onsa ynbTpadmnoneToBoro,
1 ANs BUOMMOro U3nydeHns. MNneHKa sawuuiaeT JioMmHodop oT
nonagaHnsa Ha Hero YacTuL, PTYTU, aKTUBMPYIOLLEro MOKPbITUS
1 BoNbdpaMa C 3NeKTpoaoB, bnarofgaps YeMy UCKIYaeTcs
«0oTpaBneHune» nioMmHodopa, 1 obecneymBaeTcs BbICOKAs CTa-
O6UNBHOCTL CBETOBOMO MOTOKA B TeUYEHME CPOKa CNy»Obl.

n.n. BAP®OJIOMEEB



3MeHeHbl TaKXKe COCTaB HaMOJIHAOLULEro rasa u KOHCTPYKUWMA

3NEKTPOA0B, YTO COenNano HEBO3MOXKHOM paboTy Takux namn
B CTapblX CXeMax BKIYEHUS. INEKTPOAbLI NOMELLAITCS BHYTPN
HeBOoMbLIMX KONMAaYKOB C OTBEPCTUAMM, NPENATCTBYOLWMNX NPSi-
MOMY NONafaHunio MOIEKY1 aKTUBUPYIOLLENO NMOKPLITUA 1 aTOMOB
BoNbdpaMa C 371eKTPOO0B Ha cTeHKW. KpoMe Toro, — Bnepsbie
c 1938 roga — n3aMeHeHbl OJINHbI laMn TakiM 06pa3oM, YTobbl
pasMepbl CBETU/IbHUKOB C HMMUW COOTBETCTBOBAAMN pasMepam
CTaHOAPTHbLIX MOAYNEN OYeHb MOAHbIX CeYac NOABECHbIX Mo-
TOSIKOB. [J1MHa 3a3/1eKTPOAHbIX Y4aCTKOB B 1aMnax nogobpaHa
Tak, 4Tobbl ONTMManbHasa TemnepaTypa «XOS0OHON TOYKM»
(npumepHo 42-45 °C) co3gasanach Npu TemnepaType OKpy»Ka-
towero Bo3ayxa He + 25 °C, Kak B cTapbix lamnax, a + 35 °C. 370
onTUMU3NPYeT PaboTy flaMn B CBETUSIbHMKAX.

l- CgeToBble
m B 1exHonorum

Puc. 18. ®opMbi

KOMMNaKTHbIX

JIIOMUHECLUEHTHbIX

namn

3NEMEHTAPHASA CBETOTEXHUKA

N



N 92

JIIOMUHECLEHTHbIE TaMnbl, 0COBEHHO MOCNEAHErO NOKOE-
HUS B KONnbax AvameTpoM 16 MM, 3HaUUTENIbHO NMPEeBOCXoasAT
NaMnbl HaKanMBaHWS MO CBETOBOM OTAAYE U CPOKY CNyXObl.
[oCTUrHyTble CerofHs 3HayeHWs 3TUX NapamMeTpoOB PaBHbI
115 nm/BT 1 75 000 yacos.

OOHaKo NIOMUHECLEHTHbIE flaMMbl MMEKT U MHOXECTBO
He[0CTaTKOB, KOTOPble HEOBX0AMMO 3HaTb U YYUTHLIBATL MpU
BbIbOpEe MCTOYHUKOB CBETa:

1. Bonblume rabapuTbl 1amn 4acTo He NO3BOJIAIOT Nepepacnpe-
[OensiTb CBETOBOW MOTOK HY>XHbIM 06pa3om.

2. B oTnnume oT namn HakanmBaHWs, CBETOBOMN MOTOK STHOMU-
HECLEHTHbIX J1aMM CUIIbHO 3aBUCUT OT OKPYXKaKoLLen TeMne-
paTypsl (puc. 19).

3. B namnax coaepymnTcs aKoNormMyeckmn onacHas pTyTs.

4, CBeTOBOW MOTOK JlaMM yCTaHaBMMBAETCS He cpa3y noce
BKJTIOYEHWSA, @ CMNyCcTs HEKOTOPOE BPEMS, 3aBuUcsllee OT
KOHCTPYKLMW CBETWUSIbHWKA, OKPYXKatolen TemnepaTypsbl
M caMux namn. Y HeKOTOpbIX TUMOB N1aMM, B KOTOPbIe PTYTb
BBOAMTCS B BUAE aMasibrambl, 3T0 BPEMS MOXKET OOCTUraTh
10-15 MUHYT.

5. MybuHa nynbcaumii CBETOBOro MOTOKA NPV BKOYEHUM
flaMn B CTaHAAPTHbIX CTApTEPHO-APOCCENbHbIX CXEMax
3HAYUTENbHO BbILLE, YEeM Y JlaMM HaKalIMBaHWUS, 0COBEHHO
3TO NPOSBASETCS B laMnax C PeAKO3EMENbHbIMU JIIOMUHO-
dopamu. 370 3aTPYOHSET UCMOSIb30BAHWE 1AM BO MHOTMX
NPOU3BOACTBEHHbLIX MOMELLEHMAX 1, KpOMe TOro, oTpuLa-
TeSIbHO CKa3blBaeTCs Ha CaMOYyBCTBMM Ntoaen, paboTatoLmx
NPV TAKOM OCBELLEHUN.

6. APKOCTb JIIOMUHECLEHTHbIX N1aMN Ha NOPSAKN HUXKE, YeM
SAPKOCTb TeNa HaKana naMn HakanveaHus. [Mo3ToMy NpuMHUK-
NManbHO HEBO3MOXHO CO3AaHMe OCBETUTENbHbLIX MPMOOPOB
C TakKMMK namnamu ¢ 6onblon cunom ceeta. 310 obcTos-
TENbCTBO MPENATCTBYET NMPUMEHEHWIO JTIOMUHECLEHTHbIX
namn 4N OCBELLEHNS BbICOKMX MOMELLEHWI.

n.n. BAP®OJIOMEEB



7. Kak 6bIf10 CKa3aHo BblillE, IOMUHECLEHTHbIE aMnbl, Kak
1 BCE pa3psiiHble Npubopsl, AN BKIOYEHUS B ceTb TpebyloT
MCMNOSIb30BaHWSA LOMONHUTENbHbIX YCTPONCTB.
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3aBUCUMOCTb CBETOBOM OTAAYM JIIOMUHECLEHTHbBIX N1aMn oT
TEMNepaTypbl NPENSATCTBYET MX MCMOSb30BAHMIO B HAPYXKHOM
OCBELLEHMM 1 NPU OCBELLEHNN XONTOAHbIX MOMELLEHWI, TaK KaK
Npv HYyNIeBOM TEMMEPATYPE OKPYXKAILLEro BO34yXa CBETOBOM
MOTOK OTKPbITHIX 1aMMN B KONOax AMaMeTpoM 26 MM cocTaBnseT
Bcero 20%, a «ToHKMx» namn (T5) — gaxe 10% OT HOMWHaNb-
Horo. [1pn TemnepaTypax HMxe —15 °C naMnbl B CTaHAAPTHbIX
CXeMax BKJIoUeHNs bonbllein 4acTbio BOOOLLLE NepecTatoT 3a-
XuUratbcs. YTobbl 0becneunTb Hosee WMPOKUIA AMana3oH pa-
H6oumx TeMnepaTyp, NaMnbl 4eNatoT B ABOMNHON Kof1be, TO eCTb
MOMELLAIT N1aMMy B repMeTUYHYI0 Hapy»KHYI0 KoNby 6onbliero
OnaMeTpa 1 B NPOMeXxXyTKe Mexay Konbamu co3natoT rnybokui
BaKyyM. JTaMna oKa3blBaeTcs Kak bbl MOMeLLeHHON B TepMOC.
[ocKoNbKY Takue namnbl 04eHb A0POru, GUPMbI-U3FOTOBUTE-
Y NPUMEHSIIOT B HUX BCE KOHCTPYKTOPCKO-TEXHONOIMYECKME
peleHns Ons yBenanyeHns cpoKka cny»bbl. Tak, CPOK Ciy»K6bl
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HEKOTOPbIX TaMMN B ABOVHbIX KONGAaxX Npu BKITKOYEHWUN C 3N1eK-
TpOHHbIMK annapaTamu gocturaet 50 000 yacos.

Knaccnopukaumsa n o6o3HaveHne IIOMUHECLLEHTHbIX J1aMn
Bce nioMuHecUeHTHble naMnbl MOXHO pa3fenuTb Ha [ABe
f6onbliMe rpynnbl: JIMHENHbIE M KOMMaKTHble. HebonbLion
aCCOPTMMEHT KoJibLeBbIX M U-06pa3HbiX 1aMM MOXHO OTHECTU
K IMHENHbIM, TaK KaK OHW AeNaloTcs B KOnbax Takux e ama-
METPOB 1 UMEIT BNIM3KMe napameTpbl.

JIHeHble naMnbl MaccoBOr0 NMPMMEHEHMUs BbIMyCKaloTCs
B KonBax anametpom 38, 26 1 16 MM (MHOCTpaHHOe 0603Haye-
HMe—-T12, T8 T5 Toectb 12/8,8/8 1 5/8 noma). Hemeukas
dunpma Osram genaet ele namnbl T2 AMaMeTPOM OKOSI0 7 MM,
HO 3TV NaMnbl NPUMEHSIOTCS NOKA TOSIbKO B CKaHepax v Apyron
penporpadunyecKkor annapatype n n3penka B CBETUbHUKAX
MECTHOro ocBelleHns. B nocnenHune roabl 3a pybexKoM Bbinyck
namn B kKonbax guameTtpoM 38 MM NpaKkTUYeCKM NpeKpaLleH.
CTaHOapTHbIM psg MOWHOCTEN NTMHENHbBIX 1AM He BESINK: 4,
6,8, 13,15, 18, 20, 30, 36, 40, 58, 65 n 80 BT. B abcontoTHOM
H6ONbLINHCTBE COBPEMEHHbIX CBETUIbHUKOB MCMOMb3YOTCS
namnbl TONbKO Tpex HoMWHanos mMowHoctu: 18, 36 n 58 BT.
B Poccun ele npogonkaeTca BbiNycK naMn MouwHocTelo 20,
40, 65 1 80 BT B KOonbax gnameTpom 38 mm.

Kak y>ke 6b1710 CKa3aHo, S1aMMbl pa3HoM MOLLHOCTM pa3nnya-
oTCH ANMHON Konb — ot 136 0o 1514 MM (c uokonamu).

B oTnnuuve oT naMn HakanuBaHWs, Ha JIIOMUHECLLEHTHbIX
naMnax HWKOrAa He yKas3blBaeTCs HanpsiKeHue, Ha KoTopoe
OHW JOMXKHbI BKJIIOYATbCS, TaK Kak B 3aBMCUMOCTU OT NpuMe-
HAEMOWM CXeMbl BKJIIOYEHMWS OfHA W Ta XKe NlaMna MOXeT pa-
60TaTb NPM CaMblX Pa3HbIX HAMPSXKEHNAX — KaK N0 BeNMYMHe
(0T HECKONBKMX BOMLT 40 COTEH BOSMbLT), TaK U Mo POAy TOKa
(NnepeMeHHbIR UNKU NOCTOAHHbBIN).

J1amMnbl Ka)ka0M MOLHOCTM BbIMYCKAKTCHA C Pa3fIMYHOM LBET-
HocTbto n3nyyenns. B Poccum no MOCT 6825 ycTaHoBAEHO NSATh
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LBEeTHOCTEN Benoro ceeTa: Teno-6esbin, benbii, eCTECTBEHHbIN,
X0noaHo-6enbln 1 oHeBHOW, 0603HavYaeMble byksamu Th, b, E,
XB n [. KpoMe 6enbix n1amn pasHom LBETHOCTW, NMPOM3BOAATCS
LUBETHbIE JIIOMUHECLEHTHbIE NTaMMbl — KPACHbIE, XKeNTble, 3e/e-
Hble, ronybblie u curmne (K, XK, 3, T n C).

LieTHOCTb 6enoro m3nyyeHus namn npuban3nTenbHO
MOXKeT OblTb OXapaKTepM30BaHa LBETOBOW TeMnepaTypon T g.
Tenno-6enon useTHocTw cooteeTcTByeT Ty = 2700-3000 K;
6enom — Tys = 3500 K; xonogHo-6enon — Tys = 4200 K; ecTe-
cTBeHHon — Tyg = 5000 K; gHeBHoM — Tyg = 6000-6500 K.

B MapkupoBke namn  3apybekHoro npou3BoACTBa
KaKoro-nmbo edMHCTBa HET, Kaxkaas dupma MapkupyeT no-
cBoeMmy. Tak, Philips Bce nuHenHble namnbl 0603HadaeT TL-D,
Osram - Lumilux, General Electric — F. [ocne aTux 6ykB yKasbl-
BaeTca MowHocTb namn (18W, 36W, 58W).

Mo TOCT 6825 B MapKMpoOBKe NnaMn He npeayCcMOTPEHO
yKasaHue WHOeKca ugeTonepefadn. B oTnuume ot 3toro,
B MapKMpOBKe BCeX 3apyberKHbIX 1aMM C XOPOLLER 1 OTSIMYHON
uBeTonepenayen nocne MoulHocTM (4epes Apobb) cTaBuTCA
undpa, xapakTepmayrowas obLnN MHOEKC uBeTonepenadn Ra.
EcnnRa = 90, To nuwetcs undpa 9, npmn 80 < R; <90 — undpa 8*
Y namn c yooBneTsopuTenbHOM LBeTonepenayen (Ra = 50-70)
B MapKWMPOBKe CTaBUTCSA OBY3Ha4Hoe 4mcno, obosHavatollee
Kog useTtHocTw. B Tabnuue 17 naHa pacwndpoBKa LMbPOBLIX
00603HauYeHUI LBETOBOM TemnepaTypbl M 00LEro MHAOEKCca
uBeTonepenaYm NIOMMHECLEHTHbIX 1TaMMN POCCUICKMX 3aBO4O0B
N BeOyLmx 3apybexkHbix dupm — Philips n Osram.

LiBeTHOCTb M3nyyeHus [OCT 6825  Philips Osram Ta6maua 17,
CrangapTHbie namnbl (Ra < 70) 0603HaueHus

UBETHOCTH
Tenno-6enas (Tus= 2700-2900) NTB 29 30 FOMUHECLEHTHBIX
Benas (Tu=3500--3900) 13 35 - Nlamn
YHuBepcanbHo (spko) benas - 33,25 25,20

(TuB=4000-4100)
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LiBETHOCTb U3NyYeHus [OCT 6825  Philips Osram

CrangapTHblie namnbl (Ra < 70)

XonogHo-6enas (Tus=4500-4800) NIXB - -

[HeBHas (Tue=6200-6500) na 54

Jlamnbl ¢ ynyyweHHow useTonepeaadei (Ra=80-85)

Tenno-6enas NTBY, 827,830 827,830
Apko-benas - 840 840
OHeBHas nauy 860 865

JNamnbl ¢ oTAnYHoM uBetonepegayeit (Ra=90)

Tenno-6enas - 927,930 927,930
Apko-6enas - 940 940
XonopHo-6enas NXeuUy, 950 950
[OHeBHasna nauLL 965 965

* C 2005 rona dmpma Philips aHanornyHo ctana MapkupoBaTb U NaMmnbl ¢ yL0BNETBOPU-
TenbHon UuBeTonepeaadei (Ra = 50-70).

Benyuine 3apybexxHbie GMpMbl 4acTo UCMNOSb3YIOT B Ha3BaHW-
AX JTaMN C/0Ba, HOCALME SBHO peknaMHbiin xapakTep: De Lux,
Super, Super de Luxun . n.

YunTbiBas, 4To 60MbLWON pa3Hobom B 0603HAUYEHNM Namn
4yacTo BBOOMT NoTpebutenen B 3abnyxaeHune, MexayHapogHas
Komuccus no oceelleHunio (MKQO) pazpaboTana n peKomeHgoBa-
f1a BCEM CTPaHaM A1 UCMOMb30BaHMA eONHYI0 YHUBEPCASbHYI0
cucTteMy 0603HavyeHmMn nctouHmkos ceeta — ILCOS. B cooTBeT-
CTBUW C 3TON CUCTEMOW, BCE JIMHEWHbIE JTIOMUHECLEHTHbIE
naMnbl, B TOM yncne u cepum Th, obo3Havatotca 6yksamm FD,
KonbleBble — FC, manee yKa3biBaeTCs MOLWHOCTb s1laMn, obuimi
MHOEKC LBeTONepenayn 1 LLBeToBasa TemnepaTypa.

Cepusa namn T5 ¢ anameTpoM Konbbl 16 MM BbinyckaeTcst
B IBYX BapuaHTax — «/laMnbl C MaKCMManbHOM CBETOBOW OTAa-
yel» (dupmeHHoe ob6o3HadeHne y Osram — FH , y Philips — HE)
U «J1TaMMbl C MAKCYMaslbHbIM CBETOBbLIM MOTOKOM» (COOTBETCTBEH-
Ho FQ »n HO). O6a BapmnaHTa comep»kaT no 4eTbipe HOMMUHasa
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MOLLIHOCTM: nepBbIn — 14, 21, 28 n 35 BT, BTOpON — 24, 39, b4
1 80 BT. B namnax mMowHocTbio 28 1 35 BT nocTurHyTa pekopaHas
0019 MOMUHECLUEHTHbIX 1aMn cBeToBas otaava — 115 nm/BT. Bee
namnbl cepun T MoryT paboTaTb TOSIbKO C 3NEKTPOHHbLIMK an-
napaTamu BKoYeHus. JTaMnbl B Konbax gnametpoM 26 1 38 MM
(T8 1 T12) cHabxeHbl Lokonamu G13, anameTpom 16 Mm — G5.

KoMnakTHble NtoMuHecLeHTHbIe namnbl (KJ1J1, 3a py6exkom —
CFL, Compact Fluorescent Lamp), B cBolo oyepefpb, AensaTcs
TaK)Ke Ha OBe rpynnbl: C BHELWHWM annapaToM BKJTIOYEHWS 1 CO
BCTPOEHHBIM («UHTErPUPOBAHHbLIM») annapaToM BKIOUEHMSA.

Jlamnbl NepBow rpynmnbl BbIMYCKAkOTCA C MOLHOCTbLIO OT 5 A0
55 Bt. Unnungpuyeckas konba namn MoxKeT BbiTb M30rHyTa
oOVH, OBa, TPU U YeTblpe pasa. B nutepaType Takune namnsi
06bI4YHO HA3bIBAKOTCS «ABYX-, YeTblpex-, LeCcTU-, BOCbMUKa-
HalbHbIMM», YTO B MPUHLMMNE HEBEPHO, TaK KaK y BCEX TaKMX
naMn paspsgHbi KaHan Tonbko oauH. Llokonu y Bcex namn
3TOM rPyNMbl — CNeunanbHble C ABYMS UV YeTbIPbMS BHELIHUMU
WTblpbKaMu. B ABYXLWTbIPbKOBbIE LLOKOSIM BCTPOEHbLI CTAPTEpPbI,
N ONa BKJOYEHUS f1laMn C TaKMMWU LOKOMAMU HYXKEH TONbKO
Opoccenb cooTBeTcTByOWero Tuna. C aNeKTpoHHbIMK annapa-
TaMmMu Takue namnbl paboTatb He MOryT, TaK KaK BCTPOEHHbIe
CTapTepbl M MOMEXOMNoAaBAAOLINE KOHAEHCATOPbl MellatoT
paboTe 3NEKTPOHHbIX CXeM. JTaMnbl C YeTbIPEeXLITbIPbKOBbIMU
LOKOMAMM MOTYT BKJIOYATBCS KaK C 0BblYHBIMWU OpOCCENAMN
N BHELIHMMM CTapTepaMu, Tak v C 3JIeKTPOHHbIMKM annapatamu
(HekoTopble TMMbI NaMn GOMbLWON MOLWHOCTA MOryT paboTaTb
TOIbKO C 3/IEKTPOHHbLIMY annapartamu). HacunTeiBaeTcs 0KOJI0
20 Trnos wokonewn (puc. 20).

B Poccun komnakTHble namnbl ob6o3HavatoTcst byksamm KJ1
(KoMNaKTHas NioMUHecueHTHas) nnn KJTY (KkoMnakTHas nioMu-
HeCLeHTHas yHMBepcanbHas, To eCcTb crnocobHas paboTaTb Kak
C 06bIYHbIMM APOCCENAMM, TAK U C 3NIEKTPOHHbIMI annapaTamm).
[anee B 0603Ha4YeHNN yKa3bIBAaETCH MOLLHOCTb S1aMMbl U LiBET-
HOCTb U3MTy4YeHus.
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Bce KoMnakTHble faMnbl OeNatTcs C MCMOb30BaHUEM Y3-
KOMOJOCHbIX peaKo3eMesibHbIX JiloMMHobopoB, obecrneym-
BAlOLWIMX XOPOLUYlO LBeTonepedady, no3ToMy B MapKUpoBKe
poccuimckmnx namn npucyTtcTeyeT bykea L. Hanpumep, K111/
TBL, — KOMNaKTHble MIOMUHECLEHTHbIE 1aMMbl CO BCTPOEHHbIM
cTapTepoM, MolHocTeto 11 BT, Tenno-6enoi LBETHOCTH, C yayy-
WEHHOW LBeTonepefayeit, ONYCKatoWLas BKIKYEHMNE TOMbKO
¢ BHewHnM gpoccenem; KJTY9/BLL — koMnaKkTHas namna c yeTbl-
PEXLUTbIPbKOBBIM LIOKOSIEM MOLLIHOCTbLIO 9 BT, 6101 LBETHOCTH,
C YNIYULUEHHOW LiBeTONEpeaayer, oNyCKatoLwasn BKOYeHME KaK
C ApOCCEeneM U CTapTepoM, TaK M C 3JIeKTPOHHbIM BbICOKOYa-
CTOTHbIM annapaToM.

Bepnyuine eBponencKkme, aMepUKaHCKNE N KUTancKkne GpupMbl
OenatT famnbl C ABaXKAbl-, TPMXKAbI- U YeTbIPEXObl N30rHYTbIMU
Tpybkamm (4, 6 1 8 NNHENHbIX CBETALLMUXCA y4acTKoB; B KuTtae
nenatoTca namnbl ¢ 20 NMHENHbIMK yyacTkamu!), nnockue Tmna
2D, cnupanbHble 1 ap. PakTMYeCKW Kaxabli TUNopa3sMep famn
nMeeT CBOM 0CODBbIM LIOKOMb, NCKAOYAOLWINIA BO3MOXHOCTb
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BKJIIOUEHMS NaMN KaKoM-1Mbo OLHON MOLLHOCTW B apMaTypy,
npefAHa3HauYeHHY Aas naMmn gpyron MOLLHOCTU.

Kak 1 Ons NUHerHbIX, 0N KOMMNAKTHbIX flaMn Kaxnas
dvpMa MMeeT CBOK CUCTEMY 0DO3HAYEHUN, 3aTPYOHSAIOLLYIO
OPMEHTUPOBKY B J1TaMMNOBOM MUPE M 4aCcTO CTaBsALLY NoTpebn-
Tenew B TyNWK NpuW pelleHn BoONpoca 0 B3aMM0O3aMeHAeMoCTH
namn pasHeix dupM. Hanpumep, namnsl ¢ Lokonem G23 Philips
HasbiBaeT PL-S, Osram — Dulux S, Sylvania - Lynx-S, General
Electric — F..X. NMocne bykBeHHbIX 0603HAYEHUN, TaKXKe Kak
Ny IMHEMHBIX N1aMM, YKa3blBAOTCSH MOLWHOCTL, 06U MHOEKC
uBeTonepenayYn 1 LBeToBas TeMnepaTypa.

KoMnaKTHble flaMnbl BTOPOM rpynmbl (CO BCTPOEHHbIM anna-
PaTOM BKJIOUYEHUS) NOSABMUIUCE Ha MMPOBOM pbiHKe B 1981 roay
KaK NpsMas anbTepHaTMBa CTaHOAPTHbIM laMNaM Hakanuea-
HWUS, HO LWWMPOKOMO MPUMEHEH WS Toraa He Hawnu. NonoxeHne
KOpeHHbIM 06pa3oM M3MeHunocb B 1986 roay, koraa Philips,
Osram, General Electric oiHOBpeMEHHO Ha4Yanu NPOMbILWIEH-
HbI BbINYCK KJ1J1 cO BCTPOEHHbIMM 3/1EKTPOHHbBIMW annapaTta-
MU BKJIlOYEeHNS U LokonaMmn E14 n E27. J1laMnbl MOLWHOCTbLIO 40
26 BT umetoT maccy He 6onee 100 rpaMMOB; pasMepamiu, a ya-
CTO M GOPMON, HANMOMUHAIOT NPUBbIYHBLIE TAMMbl HAKaNMBaHWS;
LBETHOCTb U3My4YeHUs, KaK NpaBuio, Teno-6enas, uto Takxe
61M3K0 K NamMnaM HakanMBaHWa. Hayanach LWMPOKas peknam-
Has KamnaHus, ans yero B lfepManun dupma Osram Kakoe-To
BpPEMS AaXke pasfaBana namnel 6ecnnaTHo. PeknamHblie akumm
coenanu ceoe aeno, u cnpoc Ha KJ1JT ¢ uokonsmu E27 n E14
NMOBCEMECTHO Hayan pacTu, YTO MPUBENO K COOTBETCTBYHOLWEMY
pocTy ux nponseoactea. Ceryac B Mupe fenaetcs yxe bonee
1,5 Munnunapaa TakuMx namn B rogd, U3 HUx bonee 1 Munnnap-
na - B Kutae.

KoMMNaKTHbIE TIOMUHECLIEHTHbIE 1aMMbl C LLOKONAMK E27 nnn
E14 obnapatoT LenbiM psLOM NPenMyLLECTB Nepes laMmnaMmn Ha-
KanuBaHUs 1 «<HeUHTerpmpoBaHHbiMu» KJ1J1: nx cBeToBas oTAaya
npuMepHo B 5 pa3 Bblille, CPOK Cny»bbl B 8 — 12 pa3 6osblie,
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lamnbl NPOCTO BKPYYMBAIOTCA B MATPOHbI, HE TYASAT, HE MUratoT
npv BKIOYEHUMW, TOPSAT HEMYNbCUPYIOLLMM CBETOM. HeocTaTok
y HUX GaKTUYecKM oauH — BbiCOKas UeHa. OQHaKo paccymTaHo,
yTo Npw cyulecTeytolmx B EBpone n CLUA LieHax Ha aN1eKTpoaHep-
rnio cpok okynaemocTu KJ1J1 coctaenset 1,5 — 2 roga (a nHoraa
1 MeHee rofa) npu paboTe 1laMn OKOMO 3-X YaCOB B CYTKU.

JlaMnbl ¢ MHTErPUPOBAHHbLIM anmnapaToM BK/KYEHMS Kac-
CUPULMPYIOTCS MO MOLLHOCTM U LUBETHOCTU M3nydyeHus. Kak
My Namn nepeBon rpynnbl, KAKOro-nmMbo egMHCTBa B 0603Have-
HWUW MHTerpnpoBaHHbix KJTJT HeT — Kaxaaa drpma obo3HavaeT
nx no-ceoemy. Mo mexayHaponHon cucteme ILCOS sece KJ1J1 co
BCTPOEHHbLIM anmnapaToM BKJIKOYEHUS OKHbI Ha3biBaTbes FSQ.

B Poccun nponssoguTcs Heckonbko HoMmuHanos KJ1J1 co
BCTPOEHHbIM 3/1EKTPOHHbLIM annapaTtoM BKOYEHWUS U CO Cnu-
panbHOM paspsaHon TpybKkon. Takne namnbl TMNa «AnaggnH»
mnn CKJ19H mMowHocteo 11, 13 » 15 BT B Hebonblinx Ko-
nnyecTtBax OenatT MOCKOBCKWMI 3M1eKTPOAaMnoBbIN 3aBof,
1 PAi3aHCcKM 3aBof pagmonamn.

BTabnmuax 18,19 20 n 21 npnBoasTCS NnapaMeTpbl HEKOTO-
PbIX TUMOB JIIOMUHECLLEHTHbIX 1aMM 0TeYeCTBEHHOIO U UMMOPT-
HOro NPoM3BOACTBA.

Tabnuua 18. Tunosble NapamMeTpbl NMHENHbBIX NTIOMUHECLEHTHbIX Namn

MowHocTs, BT [OnuHa, MM (nonHas)  CeeToBOW NOTOK, 1M CeeToBas oTtaava, nM/Bt
4 146 120 30
6 222 250 42
8 300 400 50
13 526 780 60
15 450 900 60
18 (20) 604 1060 60
30 910 2100 70
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MowHocTs, BT

Onuua, MM (nonHas)

CBeTOBOW NOTOK, IM

CeeToBas otaayva, nM/Bt

36 (40)

1214

2800

70

58 (65)

1514

4600

70

Cpok cny»6bl namn — ot 6000 o 15 000 yacos.

Tabnuua 19. MapaMeTpbl TIOMUHECLEHTHbIX 1aMn B Tpy6Kax avameTpoM 16 MM

BapuanT MowHoctb, [OnuHa, HoOMUHanbHbIM MakcuManbHbii  HoMuHanbHas Makc-s
namn Bt MM CBETOBOW CBETOBOW cBeToBas cBeToBas
notok (npwm noTokK oTAava, oTAaua,
20 °C) (npwm 35 °C) nMm/BT nM/BT

FH (HE) 14 550 1200 1350 87,5 96

21 850 1900 2100 90,5 100

28 1150 2600 2900 93 115

35 1450 3300 3650 94,3 115
FQ (HO) 24 550 1750 2000 72,9 89

39 850 3100 3500 79.5 90

54 1150 4450 5000 82,4 93

80 1450 6150 7000 76,9 88
Cpok cny»6bl namn — 18 000 yacos npu cpegHeM cnafe ceetoBoro notoka 10%.
Jlamnbl BbinycKatoTca ¢ useToBon Temnepatypor 2700, 3000, 4000 v 6000 K.
06wWwmi nHaeKe useTonepenaym scex namn 85.

Tabnuua 20. MapameTpbl KJ1J1, BKNOYaeMbIX C BHELWHMMK annapaTamu
Tun namn MouwHocTs, Br  CeeToBoi OnuHa, MM Cpok Tun yokonsa
NoToK, NIM CnyxG6bl, 4
KI.., KNy.,, TC/TC-E 5 250 105/85 8000 G23/2G7
(Dulux-S, PL-S/2p,
Biax-S, Lynx-S) 7 400 135/115
KJ.., KNy.,, TC/TC-E 9 600 165/145 G23/2G7
(Dulux-S, PL-S/2p,
Biax-S, Lynx-S) 1 900 235/215
KJ.., KIy.., TC-L 18 1200 225 8000 2G11
24 1800 320
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Tun namn MowHocTts, Bt CseTtoBon OnuHa, MM Cpok Tun yokons
noToK, M Cnyxo6bl, 4
KJ.., KJTy.., TC-L 36 2900 415 2G11
40 3500 535
55 4800 535
KI.., Ky.., 10 600 105/103 8000 G24 d-1/g-1
TC-D/DE 13 900 132/130 624 d-1/g-1
18 1200 150/146 G24 d-2/9-2
26 1800 168/165 G24 d-3/9-3
K., Kiy.., TC-T/TE 13 900 116/105 8000 GX24 d-1/9-1
18 1200 123/115 GX24 d-2/9-2
26 1800 153/145 GX24 d-3/9-3
32 2400 168 GX24 g-4
Cpok cny>6bl namn He meree 8000 yacos.
Tabnuua 21. MapameTpbl KJ1J1 co BCTPOEHHBbIMM annapaTtaMu BKIOYEHUS
Tun namn MowHocTb, CeeToBoW [a6apuTbl, MM Macca,r Tun yokonsa
Bt noToK, NIM #
C pByMs cBeTAWMMUCS 5 200 121 30 50 E14,E27
y4yacTkamu
C yeTblpbMsi 9 400 137 45 70 E14,E27
CBETALMMUCS
yyacTkamu " 600 145 45 75 E14, E27
1M 600 180 E27
15 900 200 E27
20 1200 E27
C wecTbto 15 900 140 52 105 E27
;3:25;'::;”‘:” 20 1200 153 52 105
23 1500 175 58 150
15 900 155
20 1200 170
23 1500 185

CpeanHwuit cpok cny»x6bl namn He meHee 8000 yacos.
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4.3.2. PTyTHble namnbl BbICOKOr0o faBneHus
PaccMoTpeHHble B npeabloylweM pasgene NlOMUHECLEHTHbIE
NlaMnbl — 3TO JlaMMbl HU3KOTO AaBseHuns. Pa3psm B HUX npoumc-
X0OMT NpuW OasfeHnn napos pTyTV He 6onee 0,1 MM pTyTHOro
ctonba unu 10 nackanent (Ma). CnekTp usnyyeHus paspsna npu
TaKMX OABNEHMSX MMEeeT NMHeNYaTbi XxapakTep, NpuYeM, Kak
y>Ke 6bIn10 ckazaHo, 00 80% MoLUHOCTM pa3psaaa NpUxoamTcs Ha
nse YO nuuun: 257 n 185 HM, a Ha 0010 NSTU NIMHUIA BUOMMOM
4acTM CNeKTpa N1Lb oKkoso 2%.

Ecnv gaBneHue napos pTyTV NOBLILIAETCS, TO BHaYase Bce
NMHUK «PacnblBaOTCS» WM NPEBPALLAOTCS B NOJSIOCHI, 3aTeM
npoucxoOuT nepepacnpenesieHmne aHeprum: nsnydyerHune B YO
obnactn ocnabeBaeT, a B BUANUMOMN — yBenuumeaetcs. [lpu
nasnerHun napos ptytn okono 1000 MM pTyTHOro ctonba gons
BMOMMOIO M3Sy4yeHMss BO3PacTaeT HACTOMbKO, YTO CBeToBas
oThoava paspsga aocturaet 20-25 nM/BT, To ecTb cTaHoOBUTCSA
bonblle, 4eM y namMn HakanuBaHMa obulero HasHaveHuns. Ho
npv 3TOM BCE BUOMMOE M3JyYeHne CoCpenoToYeHo B CMHe-3e-
JIEHOW Y4acTu CMEeKTPa, a XEeNTbIN N KPacHbIA CBET OTCYTCTBYIOT
NOMIHOCTbI. MHOMMM 3HAaKOM CBET MeanumHcknx YO obnyyaTte-
nen — O0BOJSIbHO HEMPUATHOrO CMHe-3e/eHoro LBeTa, CUIbHO
NCKaXKaloLWnin B1O, 0CBELLAeMbIX NPeOMEeTOB 1N Yel0BeYeCKMX
nnu,. B aTnx obnydaTtensax NpuMeHsIoTCS Kak pa3 PTyTHbIe NaMnbl
BbICOKOrO AaBneHus Tuna OPT (ayrosas, pTyTHas, TpybyaTas).

HecmoTps Ha oTHocuTenbHoe ocnabnenune gonn YO nsny-
YeHWs!, OHO BCE e 0CTaeTCcs B CNeKTpe pa3psaa B A4OBOSLHO
GonbwoM Konuyectee (okono 40% noOsogouMMon K paspagy
MOLLIHOCTHN). TaK»Ke KaK U B TIOMUHECLIEHTHbIX JlaMnax HU3KOoro
0aBNEeHUs, 3TO U3JyYeHMe C NOMOLLbIO SIOMUHODOPA MOXKET
6bITb NpeBpaLleHo B BuanMoe. Ho ecnm B 06bIYHbIX TIOMUHEC-
LEeHTHbIX TaMnax TeMnepaTtypa CTeHOK KONbbl INLb HEMHOTUM
BbllLie TEMMNEPATYPbl OKPYXKatoLLero Bo3ayxa, To B laMnax Bbl-
COKOro JaBfieHns pasmepbl Konb ropasno MeHblle, 1 Temnepa-
Typa Ha cTeHkax gocturaet 500-600 °C. Hantn ntommnHodopsl,

=mC
BeTOoBble
l 3NEMEHTAPHAA CBETOTEXHUKA N 103
L

lexHonorum



Puc. 21.
YcTponcTgo
namnel AP/

3ddeKTMBHO paboTatolime Npu TakMx TeMnepaTypax, 4o CUx
nop He y4anoch.

Mpobnemy pewwnnn B Hadane 50-x rogoB NPOLLSIOro BeKa.
ManorabapuTHyto PTYTHYI NaMmny BbICOKOro AaBJieHMS TMo-
MECTUMM BHYTPb APYrom, 3HauynTenbHo 6onbliein No pasMepy
KoNBbl, @ y>Ke Ha BHYTPEHHIOK NMOBEPXHOCTb 3TOM KOS1BbI cTanm
HaHOCUTb JIIOMUHODOP, UMELLNI HaNBObLLYIO 3PDEKTUBHOCTb
npu Temnepatype 200-300 °C 1 n3nydaowmin npenmMyL,ecTBeH-
HO B KpacHom obnacTu. Ceryac B KayecTse NitoMMHOdOpa Yalle
BCEro NpuMeHsioT dochaT-BaHaAaT UTTPUS, aKTUBMPOBAHHbIN
esponunem. C 1952 roga Hayancs MaccoBbIl BbIMYCK TaKMX namn
BeAyLWMMM MUpPOBLIMM NpomssoanTenamm — General Electric,
Philips, Osram. CerogHs no o6beMy BbiNycKa PTYTHbIE NaMMbl
BbICOKOr0 AaBNeHUs C NIOMUHOGOPOM 3aHMMAIOT TpeTbe MecTo
nocne flamn HakanvBaHUS N IOMUHECLEHTHBIX N1amn.

Ha puc. 21 noka3aHo ycTponcTBo Namnbl. PaspsaHas Tpybka
1 («ropenka») 3 KBapua Aepxatenamm 2 U3 10CTaTOYHO TONCTOM
HUKeSIeBOW NPOBOJIOKM 3aKPErsIeHa Ha HoXKe 3 (y MOLLHbIX 1amn
ropesika NoAOep>KMBAETCS elle U NPYXUHALLUM OepXKaTesneMm 4,
YNUPaKLLMMCA BO BHELLIHIOW KoNBy). HoXKa repMeTnyHo BnasHa
BO BHELLHIO KOMBY b, MOKPbITYIO N3HYTPM C/ioeM ntoMmnHodopa
6. B pTyTHbIX NlaMnax BbICOKOro [OaBMIEHWS WCMOMb3YHTCS
caMoKansumecs anekTpodsl 7 B BUOE CNMpPanu, HaBUTOM Ha
BOJSIbOPAMOBbIA CTepXeHb (KePH) 1 MOKPBITON aKTUBUPYIOWMM
BELLECTBOM. KpOoMe OCHOBHbIX 3/1€KTPOLOB 7, B 1IaMMNax MMeKTCS
nompKuratoLme aneKTpoabl 8, pacnonoxeHHble B6M3M OCHOBHbIX
N 3NEKTPUYECKM COELIMHEHHbIE C MPOTUBOMOMIOXHbLIMU 3/1EKTPO-
[aMW Yyepe3 OrpaHuynTeNIbHbIE CONPOTUBEHUS 9. Ha BHelHen
Konbe C MOMOLLbIO BbICOKOTEMMEPATYPHOW MACTUKN KpenuTcs
CTaHOAPTHbIN pe3bboBon LoKob 10. Mexxay ropesikon 1 LloKoseMm
Kpenutcs Tennoson akpaH 11 (06bl4HO U3 cnoabl). BHYTpeHHWI
06beM ropesniku 3anoIHeH MHEPTHbLIM Fa30M aproHOM C AaBEHN-
em ot 10 g0 50 MM pTyTHOrO CTON6a (B 3aBMCUMOCTM OT MOLLHOCTM
flaMnbl) U PTYThIO.
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B oTnnume oT NIOMUHECUEHTHbIX J1aMM, B KOTOPbIX PTyTb
BCEraa HaxoA4MTCs B XXWOKOM COCTOSSHWUW, B JlTaMMNax BbICOKOTO
OaBMeHNs KOMYeCcTBO PTyTM CTPOro A03MPOBAHo, 1 npu pabote
flamn pTyTb B ropesfikax HaxoOMUTCs TOJIbKO B ra3oobpa3HoM co-
cTosHuM npu nasneHnm napos 1000-1500 MM pTyTHOrO CTONOA
(1,5 = 2 atmocdepbl). [Ins nonyyYeHUs Taknx BbICOKUX OaBieHni
napoB PTYTX TeMnepaTypa CTEHOK ropesiki J0KHa ObiTb He Me-
Hee 500 °C. [ToaToMy ropenku namn BbICOKOrO AaBfieHnsa aenatT
TOSIbKO M3 KBapua. NpocTpaHCTBO Mexay ropesikon 1 BHelHewn
KOJ16OI 3aM0NHAETCA ra3oM (TEXHNUYECKMM aproHOM).

PTyTHbIE NaMnbl BbICOKOro AaBNEHMS C IIOMUHOGDOPOM BbiMyC-
KatoTcs MowHocTbto 80, 125, 250, 400, 700 n 1000 BT, n3penka
BCTpeYatoTcsa Namnbl MowHocTbio 50 1 2000 BT. J1aMnbl MOULHOCTbLIO
50, 80 n 125 BT BbiNycKatoTcs ¢ Lokonem E27, 6bonee MoLHble —
¢ uokoneM E40. MoTepn MOLLHOCTM B APOCCENSX, KaK MpaBuio,
cocTaBnsatoT He bonble 10%. B Tabnuue 22 gaHbl ycpeOHeHHbIe
napaMeTpbl PTYTHbLIX TaMMN BbICOKOr0 AaBEHNS C TIOMUHOGOPOM.
CeeToBasi oTmadva coBpeMeHHbix famn — ot 40 oo 60 nm/BT;
cpok cny»bbl — a0 24 000 yacos. 1o 3TM NnapaMeTpaM pPTyTHbIe
NlaMnbl BbICOKOrO AaBNEHUS 3HAYNTENbHO NPEeBOCX0AAT NaMMbl
HaKanMBaHWs, 4TO W NpPedonpenennio Ux o4eHb LIMPOKOoe

pacnpocTpaHeHue.
MowHocTb, Br  CeetoBoi  CBeToBas [a6aputbl, MM Macca, r Tabnnua 22.
noTok, iM  otgAaya, nM/BT
L D TunoBble NnapameT-
80 3800 475 73 160 E27 Pel PTYTHBIX 1AM
BbICOKOIO
125 6600 52,8 78 184 E27 AaBnexuns
250 13500 54 91 230 E40
400 24000 60 122 292 E40
700 40000 57 152 368 E40
1000 57000 57 180 400 E40
2000 120000 60 187 445 E40

Cpok cny»>6bl namn He meree 15000 yacos.
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KpoMme BbICOKOW CBETOBOM OTAa4M M 60MbLIOrO CpoKa
CNy»6bl, PTYTHbIE NaMMbl BLICOKOTO AABNEHUS UMEIOT U Apyrue
[OCTOMHCTBA: OTHOCUTESIbHASA KOMMAKTHOCTb; NPOCTOTa BKJIO-
YeHUs; LUMPOKMIA AMana3oH MOLLHOCTEN; 04YeHb cnabas 3aBucu-
MOCTb NapaMeTpoB OT OKPYy»KatoLlen TemnepaTypbl. Hegoctatky
TaKWX namn:

1. Hwuskoe KauecTso useTonepenaun (Ry= 45-50; y MHOCTpaH-
Hbix namn Delux n Super Delux — He Bbite 55).

Bonbwwe nynbcauuu cBeToBoro notoxka (65-75%).

Bonbluoe BpeMa pasropanus (0o 10 MUHYT).

HeB0O3MOXXHOCTb MOBTOPHOMO BK/HOYEHMS ropsYert NaMnbl —

ecnv namna cilyyamHo noracna, CHoBa BKJIKOUYNTb €€ MOXKHO

TOJIbKO MOCJIe OCThIBAHUS FOPESIKM.

5. Bblcokas TeMnepaTypa Ha BHelwHen Konbe (250-300 °C).
bBonblwwre pasmepsl, 3aTpyaHsowne adGeKTnBHOE Nnepepac-
npeneneHve CBETA C MOMOLLbIO OTpaXKaTenen NpuemMneMbix
pa3MepoB.

PTyTHbIE NaMNbl BbICOKOr0 AaBNEHUS LUMPOKO NPUMEHSIIOTCS TaM,

roe He TpebyeTcs BbICOKOMO KaYecTBa LBETONEpPeaaYm — B yny-

HOM OCBELLEHWM, Ha CKJ1aAax, Ha MPOMbILWIEHHbIX NPEANPUATUAX

(Npv HaNMuMK BpaLLAIOLLMXCS AeTanel — c 0693aTesbHbIM BKSTHO-

YyeHWeM coceiHVX CBETUbHUKOB B pa3Hble ¢hasbl).

B nocnenHwne rogwl B cTpaHax EBpocoto3a, CLUA, KaHane
NPUHATEI MOCTaHOBMIEHMS NPABUTENLCTB O MOCTENEHHOM CHATUM
C NPOM3BOACTBA M NMPOAAXKM PTYTHbBIX 1AM BbICOKOMO AaBAEHNS.
OKOHYaTeNbHbI CPOK NPeKpalleHns MpoM3BOACTBA 3TUX NaMn
B EBpocotose — 2015 roa. Kak v B ciiyyae ¢ namMnamu HakanvBea-
HWS, NONHOLEHHONM aflbTEPHATMBLI TAMMNAM MOKa He NPeLoXKeHO.

4.3.3. MeTtannoranoreHHble aMnbl

B 1964 rooy amepukaHckaa dupma General Electric gns
OCBelleHNa NaBUIbOHOB BceMMpHOM BbICTaBKM 3IKCMNo-64
B Hblo-Mopke BrepBble NpUMeHUAa HOBLIM TUM NaMmn — Me-
Tanno-ranoredHsie (MIJ1). C 1969 roga BbINYCK TakMxX namn
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ocsomnn ¢dupmbl Philips n Osram, B 70-e rogbl CapaHcKkuin
anekTponamnosbi 3aBoa B CCCP.

Mo ycTtporctey M1 MOX0XM Ha PTYTHbIE TaMMbl BbICOKOIO
0AaBNEHUS, HO BHELWHAS Konba y HMX He MOKpbITa JIIOMUHO-
dopoM, a caenaHa v3 NpospadHoro nau (ropasno pexe) m3
MaToBOro cTekna. [lepBMYHbIM MCTOYHMKOM M3MyYEHUs, KaK
n B namnax [PJ1, cny»uT ropenka ns Keapua uav nosiMkpucTarni-
NIMYECKOW OKMCU antoMUHUS, HANOJIHEHHAS UHEPTHbLIM Fa3oM
n pTyThto. Ho ecnu B namnax O PJ1 gna ncnpaeneHns UBeTHOCTH
M NOBbILIEHWS CBETOBOW 0TAAYM NPUMEHSIeTCsA toMUHobOop, TO
B MIJ1 onsa 3Ton e Luenu npuMeHsoTCs cneuynanbHble CBETO-
nanyvatoume 0obaBKu: ranoreHHble CoeaMHeHUs PasnnyHbIX
MeTannoB (4alle BCEro — HaTPMa 1 CKaHOMWs, @ TaKXe rannus,
MHAWS, TaNnna 1 peaKo3eMeNbHbIX 3/1IEMEHTOB — AMCMPO3US,
FONbMUS, TYIUS 1 Op.).

[nsa Toro ytobbl OaBfieHWe NapoB CBETOU3JyYatoWnx 4o-
6aBok B MIJ1 661710 4OCTAaTOYHO BOMbLUMM, TOPesiKa OoXKHaA
HarpeBaTbCs 00 6osiee BbICOKMX TeMMnepaTyp, YemM B famnax
OPJ1, n naBneHne «CTapToBOro» MHEPTHOIO ra3a B HEW AOJIXKHO
6bITb BbilWe. TaKOro NPOCTOro pelleHns As 3aXuraHms pasps-
na, Kak B JPJ1 (ycTaHoBKa NOMKMUralOLWMX 31EKTPOA0B BEAN3N
OCHOBHbIX), y>Ke HegocTaTouHo: ecnu 8 1PJ1 pa3pag Bo3HWKaeT
NPV HaNPsKeHUM HXKe ceTeBoro, To B MITJ1 ans atoro TpebyeTcst
HanpsXeHune oT 3 40 5 KUIOBOMLT.

3MeHsis coCcTaB CBETOM3NYYatoLWnx 40HABOK, MOXHO B LLIN-
POKMX Npefenax M3MeHATb LUBETHOCTb U3/yYeHUs — OT Tenso-
6enoro ¢ Tys = 3000 K po gHesHoro ¢ Tys = 6500 K, a Takke
C034aBaTb LUBETHbIE JTaMMbl.

CerogHs B Mupe npounssoauntcs 6onee 250 Tvnos MITJ1 mMou-
HocTbto oT 20 go 3500 BT.

MeTannoranoreHHble Namnbl UMelT 6oNbline CBETOBbIE
otgaun, yeMm OPJT u nydwyio usetonepegady (Ra go 90).
bnarogaps ToMy, 4To UCTOYHMKOM cBeTa B MIJ] aBnseTcsa
ManorabapuTHas ropesika, a He BHelWHAA Konba, cBeToBOn
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MOTOK MX 3HAUYUTENbHO Nerye nepepacnpenenseTcs B nNpo-
CTPAHCTBE C MOMOLLbO OTparKaTenen NN NNH3. 3TO CBOMNCTBO
No3BOJINSIO CO34aBaTb rMyboKoM3ny4daoline CBeTUbHUKN
N MPOXEKTOPbI C 0YEHb Y3KUM CBETOBbIM MYYKOM, YTO HEBO3-
MOXHO Npu ncnonb3osaHun APJ1 n3-3a 6onblinx rabapmtos
ceeTsllerocs Tena.

MapameTtpbl MIJ1 Tak e, kak n [1PJ1, Mano 3aBucaT oT TeM-
nepaTypbl OKpY»KaloLlero Bo3a4yxa, HO ropasgo bonble — oT
KonebaHWI ceTeBOro Hanpsi>keHus. MNpu 3ToM YacTo Habntoaa-
eTCs MHTEePeCcHOoe fABJIeHNE — U3MEHEHNE HAMpPsXKeHUs Jaxke
B OTHOCWTeNbHO HeBonblwwnx npeaenax ( 5%) Bbi3biBaeT 3aMeT-
HOe M3MeHeHMe LUBETHOCTU U3NyYeHuns. MIaMeHeHne LBETHOCTH
NPONCXOONT TaKXKe M CaMOoMNpomn3BOJIbHO B nMpolecce paboThl
flaMn, NpUYeM y pasHbiX 3K3eMNaspoB faMn no-pasHomy (Tak
HasbiBaemoe pasberaHve UBETOB). ITO 0COBGEHHO 3aMETHO
B MHOTOJIaMMOBbIX OCBETUTENbHbIX YCTAHOBKax, Korga npwu
chaye YCTAaHOBKWM B 3KCMyaTalMio BCE NaMnbl CBETAT O4U-
HAKOBO, @ CMyCTs HEKOTOpPOE BpeMs OCBelleHne CTaHOBUTCSA
«pa3HoLBETHbIM». [1o CcTaHOgapTaM pasHbiX CTpaH LBETOBas
TemnepaTypa usnydyeHns MIJ1 B TedeHne cpoKa Cny»bbl Mo-
»eT MeHsaTbes Ha 500 K, To ecTb namna ¢ Tye=3500 K («Benas»)
MOXKeT cTaTb «Tenno-6enom» ¢ Tye=3000 K nnu «apko-benon»
¢ Tus=4000 K. 370 nponcxoauT OTTOro, 4YTO CBETOM3Ny4atoLime
006aBKM NO-pa3HOMY B3aMMOLENCTBYHOT C KBapLUeM v Bonbdpa-
MOM W 33 CYeT 3TOro COCTaB HamnoJIHeHMs B npoLlecce paboTsbl
nlaMn NocTeneHHO N3MeHSETCS.

Heobxo4MMO OTMETUTb, YTO LIBETHOCTb M3JyYEeHUs HEeKO-
Topbix TMNoB MIJ1 3aBUCKUT 1 OT paboyero NOSOXKEHUSA Namn,
No3TOMY Namnbl SOXKHbI 3KCMYaTUPOBATHCS TOSIbKO B TOM
NOJIOXEHMM, KOTOPOE perfiaMeHTMPoBaHO JOKyMeHTaunem ans
Ka[0ro KOHKPEeTHOro Tmna.

MeTannoranoreHHble NaMnbl O4eHb TPYAOEMKN B M3rOTOB-
NeHMK 1 TpebyloT UCKTIOYNTENbHO BbICOKOW KYNbTypbl MPOM3-
BoacTBa. Ocobble CIOXHOCTM NPY U3rOTOBAEHUN NaMn CBA3aHbI
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C repMETUYHOM 3aBapKOV FOPesIoK, TaK KaK CyLLECTBYHOLLAS TeX-
HONOrMS 3aNPeCcCcoBKM BBOAOB He obecneymBaeT 40CTaTOYHOM
TOYHOCTU COBNOAEHMS pa3MEPOB FOPESIOK.

[ns noBblWeHWs cTabunbHOCTM napameTpoB MIJT dupmebl
Philips n Osram ¢ 1998 ropa Hayanu Oenatb ropenku He 13
KBapLa, a U3 NONMKPUCTANIMYECcKon okucy antoMmuns AlxOs.
o XMMWUYECKOMY COCTaBy MONIMKPUCTAIIMYECKAs OKUCh asto-
MUHUSA NOMHOCTbIO MAEHTMYHA AparoueHHbIM candupy 1 pybu-
HY, @ TaKXXe 0BbIKHOBEHHOW rnHe. Mo XMMUYECKON 1 TennoBomn
CTOMKOCTW MONIMKPUCTANIMYECKAS OKUChb aJlOMUHUSA NMPeBOC-
X0OMT KBapL, NO3TOMY BMOJSIHE rOAMTCS A9 CO34aHMS roOpesoK
Pa3psAHbIX NaMn BbICOKOro AaBEHMS, Y KOTOPLIX, B OT/IMYME OT
KBapLEBbIX, BCE rTEOMETPUYECKME Pa3Mepbl MOryT BbITb BbIAEP-
YKaHbl C 04EHb BbICOKOM ToYHOCTb0. Cenvac MITJ1 ¢ ropenkamu
13 NOSIMKPUCTANMYECKOM OKMCU aNIOMUHUS UK, KaK X Yalle
Ha3bIBaOT, C KEPAMUYECKUMM FOpPESIKaMun B 60bLLIOM Kosnye-
CTBE BbINyCKAOTCS BeAyLWMMMN 3NEKTPONAMMNOBLIMK GrpMaMU,

TOYHO BblAEPXKaHHblE pa3Mepbl MOPesioK W BbICOKAS XW-
MWYECKast CTOMKOCTb KEPAMUKWN 3HAYUTENbHO MOBbLICUIIN CTa-
H6UNbHOCTL cBeTOBbLIX NapameTpos MIJI. MiamMeHeHMe LBETOBON
TEMMepPaTypbl K KOHLY CPOKa CNy»bbl 1aMn ¢ KEpaMUYECKUMN
ropenkamu He npesbiwaeT 200 K, cnag cBeToBOro NotoKka 3a
4000 yacoB He 6onee 20%. TakMe Namnbl BbINYCKAOTCH YXKe
B [JOCTaTOYHO WVPOKOM AmanasoHe mMowHocTern (20 — 680 BT).

B 2004 rogy Hemelkas dmpma Osram Hayuymnacb Oenatb
FOPEenKM 13 NOSIMKPUCTANNINYECKOM OKUCK aNtlOMUHNS 31IMNCO-
naHon GopMbl C TOUHBLIM COBI0AEHMEM BCEX Pa3MepoB. Takas
dopMa ropenku obecneymBaeT elle 60blYO CTabUBHOCTb
napaMeTpoB SlaMn U YBENMUYMBAET X CPOK CNyxbbl. CerogHa
NaMnbl C KEpPaMUYECKMMUM ropenikammn ananncouaHon Gopmel
0enatTcs y>Ke MolLHocTbio Ao 680 BT.

OcHoBHas obnactb npuMmeHeHus MIJ1 — ocBelleHne npu
LBETHbIX TESIEPENOPTaXKaXx, KNHOCHEMKAX M OCBeLLeHNe BoNbLwmX
CMOPTUBHbIX apeH. Co34aHne ManoMOLLHbIX 1aMM, 0COBeHHO
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C KepaMNYeCKMMM ropesikamm, OTKPbLINO WUPOKYO Aopory Ass
BHeapeHua MIJ1 Bo BHyTpeHHee ocBelleHWe — A5 TOProBbIX
33108, BUTPUH, BEICTABOYHbIX NaBWUIbOHOB, HEKOTOPbLIX aAMUHN-
CTPATMBHbIX MOMELLEHN. BbicOKas SpKOCTb M Masible pasMepbl
ropesioK No3BONAIOT CO3aBaTb OCBETUTESNbHbIE Npnbopsbl ¢ MITJ]
C NtoBbIMKU TMNAMKN KPUBbIX CUJTbl CBETA, YTO OTKPLIBAET LOPOryY
015 MPUMEHEHMS X MPU OCBELLEHNN BbICOKMX MOMELLEHUN,
HanpuMep, LEX0B NPOMbILLIEHHbIX NPEaNPUATUN.

Cpok cny»Kbbl oTOeNbHbIX TUMOB coBpeMeHHbix MITJT gocTu-
raeT 20 000 yacoB. J/lTaMnbl BbINYCKAOTCSA C Pa3/IMYHON LIBETHO-
CTblO U3YYEHMS U C PA3HbIM KAa4YeCcTBOM LiBeTONepeaaym.

Tak Kak ons 3axuraHua paspsaa 8 MIJ1 Tpebyetca Hanps-
YKEeHWe B HECKOJIbKO KWUJTOBOJIbT, TO JTaMMbl BKJIOYAOTCS TONIBKO
CO cneumanbHbIMKU 3aXKUraowmmMmn yctporncteamu. Kak v Bce ra-
30pa3psaHble namnel, MIJ1 MoryT paboTaTh TOSIbKO BMEcTe C TO-
KOOPrpaHMYmMBaloWMM 3/IEMEHTOM — OPOCCENIEM, CO3AA0LLMM
CABUT da3 MeXAy TOKOM U HanpsixkeHueM. [oaTomy TpebyeTcs
KOMMeHcaumsa KoapPuumeHTa MOLLHOCTH, TO eCTb BKJIKDUYEHNE
KOMMEHCUPYIOLLIED KOHAEHCATopa.

Hepoctatkamn MIJ1  aBnatoTcsa: BbiCOKAss CTOMMOCTb
(B HeckobKO pas gopoxe [OPJ1, ocobeHHOo Namnbl ¢ Kepamuye-
CKMMW ropesikamn); 6onblioe BpeMs pasropaHns (4o 10 MUHyT);
Bonblias rybuHa nyabcaumil CBeTOBOro NoToKa (y naMn ¢ pea-
KO3EMESTbHbIMW 31EMEHTAMW, MMEKLWMX HaUNy4yLlWwyo LBeTo-
nepenavy — 0 100%); HEBO3MOXHOCTL MOBTOPHOIO BKSIKOYEHNS
ropsiyer namnel NOC/e ee NoracaHuns xoTs 6bl Ha 40NN CEKYHADI;
HE0BX0AMMOCTb MPUMEHEHNS 3aXKMTaoLLMX YCTPONCTB.

[Mockonbky MIJ1 60NbLWOM MOLWHOCTN MPUMEHSAOTCSA AN
OCBELLEHMS KPYMHbIX CMOPTUBHbIX MEPONPUATUN C HONbLINM KO-
NMYECTBOM 3pUTeNEN, NoracaHme Namn MOXeT BbI3BaTb MaHUKY
Cpeau 3puTenel, He roBOPS YXKe O CPbiBE CMOPTUBHOIO MEpo-
npuaTuaA. Ana MCKNoYeHNs Taknx SBIEHUIN B NPOXKEKTopax Ans
OCBELLEHNS CMOPTUBHbIX apeH, KPOMe 0OblYHbIX 3aXKUratoLLmX
YCTPOWCTB, UCMOSb3YHTCS 610KM MTHOBEHHOMO MNepe3ax)unraHms
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flaMn — CIIOXKHbIe, TAXKeslble U 0YeHb 4OPOrne yCTPOMCTBA, aB-
TOMaTMYeCKu Jalowme Ha NaMny npu ee noracaHum UMnyabehbl
¢ HanpshxeHmeM 0o 50 KB, cnocobHble 3axkeyb Aake ropsiyyto
namny. Jlamnel, npedHasHayeHHble Ons paboTbl C TaknuMmu
610KaMu, MMEeT 0COOYI0 KOHCTPYKLMIO — OONH U3 3/1eKTPOAO0B
BbIBOLWTCS Yepes LOKOJb, APYrov — Yepe3 NPOTUBOMOSIOMKHYO
LOKOJTH0 CTOPOHY BHELUHEWN KOMBbI.

Knaccudukaums n o6o3HaueHue

MeTaJuIorasioreHHbIX amn

MeTannoranoreHHble namnbl KNAaccUOULMPYHOTCS MO MOLLHO-
CTW, UBETHOCTM U3Ny4eHus, obLieMy MHAEKCY LBeTonepenayu,
KOHCTPYKTUBHOMY MCMOMTHEHWIO, TUMY LLOKONS.

Jlamnbl narotasnmneatTca mouwHocTbio 20, 35, 50, 70, 150,
250, 400, 700, 1000, 2000 1 3500 BaTT. JTamMnbl MOLLHOCTbIO
2000 » 3500 BT BKNtoyatoTcs B ceTb ¢ HanpsxxeHuem 380 B,
ocTanbHble — 220 B.

Jlamnbl BbINYCKATCS C LUMPOKUM AMANA30HOM LBETHOCTMU
n3nyvyenmsa — ot Tenno-6enoro ¢ Tye= 3000 K oo AHeBHOro
¢ Tus= 6500 K. Hemeukasa ¢upma BLV Heckonbko neT Hasapg
nepBoN B MMpe Hayasa NpPoMbILLISIeHHOEe NPOM3BOACTBO LBETHbIX
MIJT — cuHMX, 3eMeHbIX, OPaHXEBbLIX U NyprypHbIX (Mmagenta).
B HacToswee BpeMs LBeTHble M1 BbINyCKatoTCs yXKe MHOrMMM
dvpmamm. MowHocTb LBeTHbIx 1amn oT 150 oo 1000 BT; namnei
LenatTcsa B 04HOLOKOIbHOM UCMNOSIHEHWM ¢ LokoneM E40 nnu
codunTHOro TMNa ¢ yokonamm RX7s.

10 KOHCTPYKTMBHOMY MCNoNHeHUO MITJT MOXKHO pa3aennTb
Ha OBYXLOKO/NbHbIE (HA3blBaEMble TaKKe «COPUTHLIMMU»), oa-
HOLLOKONbHbIEe 1 BecuoKoNbHble. [IByxLoKoNbHbIe M1 nHorna
LeS1aloTCsA He CO CTEKISAHHOM, a C KBapL,eBOMN BHeWHen konbomn
CpaBHWUTENbHO Hebonblloro AgnameTpa. Llokonu y Takmx namn —
Topuesble Tna RX7s. [IBYXU0KOMbHbIE NaMMbl MOryT paboTaTb
B rOPM30HTANIbHOM MOJSIOXKEHUMN C AOMYCTUMBIM YIJIOM OTKJI10-
HEHWNS OT ropm30oHTann 45°. 310 Hanbonee pacnNpoCTPaHEHHbIN
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N 12

Tvn M1 4ns NpoXeKTopoB 3a5MBatoLLEero CBeTa, UCMoMb3ye-
MbIX B apXUTEKTYPHOM ocBeleHnn. OgHouokonbHbie MIJT MoL-
HocTbto 250-2000 BT nMetoT cTaHgapTHbLIM pe3b60BOM LLOKOSb
E40. HekoTtopble Tvnbl namn ¢ yokonem E40 MoryT paboTtaTh
B Nt060OM MONOXKEHUN, APYrMe e — TONbKO B BEPTUKAIbHOM
WAV TOSIbKO B rOPU30HTaIbHOM MOJSIOXKEHUW C ONpenesieHHbIM
OOMNYCTUMbIM YIIOM OTKNIOHeHUs!. Paboyee nonoxeHue namn
OroBapuBaeTCs B TEXHWYECKOW OOKyMeHTauuu. Jlamnel mMa-
S0/ MOLLHOCTYM (B YacTHOCTM MHorne MIJ1 ¢ KepamMuyeckumu
ropesikamu) MMelT cneuunansHblie wokonn G8,5, G12 u ap.
Jlamnbl ¢ KeEpaMUYeCcKMMK ropenKkamu, npeaHasHa4YeHHble 4ns
3aMeHbl HaTPMEBLIX S1IaMM B YSIMYHbIX CBETUJIbHMKAX, AenatoT-
ca ¢ uokonamu E27 (70 BT) n E40 (150 BT). ®Popma BHeLlHeR
KONGbl Y 1aMn C 0QHOCTOPOHHEN LOKONEBKOM MOXET OblTb
3NAUNCONIAHON UAW LUMAUHAPUYECKON. INAMnconaHbie Konobebl
MHOrAa AeNaTCs MAaTMPOBAHHBIMK O CHUMKEHUS Clensuiero
nencTeus namn.

BecLoKoNbHbIMU M3roTaBAMBAOTCS S1aMMbl 04eHb 6OJbLLION
mouHocTn — 2000 n 3500 Bt. Ins nogkno4YeHns Takux namn
K 3/IEKTPUYECKON CETK CNy»KaT rmbKMe TOKOBBOAb! C HAKOHEeY-
HMKaMKM B BUAE KPIOYKa MW Kobla.

Bce MIJ1 Kak oTeyecTBEHHOro, Tak M MMMOPTHOIO MPOMU3-
BOLCTBA BKJIIOYAKOTCA CO CMeunanbHbIMKU  3aXKMUraloWmMMn
YyCTPOMCTBAMM, MNOOANOWMMU Ha NaMrMbl BbICOKOYACTOTHbIE
MMMYNbCbl C Hanps>eHnem 3-5 kB. Nocne 3axknuraHns namn
MAN B Clly4ae HeMUCnpaBHOM NaMnbl 3aXKuratoLlee yCTPOUCTBO
aBTOMAaTUYECKN OTKJIl0YaeTCs.

B 0603HaueHnn MIJT poccminckoro npom3BoacTBa UCMOMb-
3ytoTcsa 6yksbl AP nnn OPULL (nyrosas pTyTHas ¢ hoavaamu,
L — waposas ¢opMa ropesiku), ganee undpbl, yKasbisaoLme
MOLLHOCTb STaMMbl B BaTTax, U yepes gedunc — Mogndukaumsa nunm
KOHCTPYKTUBHOE MUCNoSiHeHWe namnbl (1 — namnbl 4Na Tenexku-
HocbeMoK ¢ Tys= 6000 K, 6e3 BHelHel Konbbl 5 — naMmnbl ¢ Ha-
TPUNCKaHAMEBBLIM HanonHeHneM, Tyg= 4200 K, annuncongHas
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BHELWHSASA KON6a; 6 — C TaKMM XKe HanoSIHEHWEM U C UMIUHOPU-
YecKow BHelHen Konboi).

B mapkuposke MIJ1 3apy6exxHoro npon3BoacTBa, Kak 1 ans
OPYrux TUMNOB NlaMn, Kaxkaas GdvpMa Ucrnosib3yeT CBOK CUCTe-
My 0603Ha4deHu: Philips — HPI ona namn ¢ o4HOCTOPOHHEN
uokonesko 1 MHW-TD ons codutHbix namn; Osram — HQI
n HQI-TS; General Electric — ARC, ARC-D, ARC-TD; Sylvania - M,
HIS, HIS-TD. Janee B 0603Ha4YeHMn yKa3blBaeTCs MOLLHOCTb
namnbl B BaTTax.

Jlamnbl ¢ KepaMuyecknMu ropenkammn obosHayatoTcs byk-
BamMn CDM 1 undpamu, NoKasbiBaLWMMN MOLLHOCTb NaMIbl.

Mo MexxayHapoaHon cnucteme o6o3HadeHmi ILCOS ogHouo-
KonbHble MITJ1 ¢ BHeLLIHeN anamMnconaHon Konbon MapKmpyoTcs
bykBamu ME, ¢ BHelWHen umnuHapmuyeckon konbom — MT, aAByx-
LoKoSIbHbIe (codpuTHbIE) — MD.

B Tabnuue 23 gaHbl ycpegHeHHble NapaMeTpbl HEKOTOPbIX
Tvnos MIJI.

Tabnuua 23. MNapameTpbl METaNN0ranoreHHbIX namn

Tun MowHoctb, Tye K CeeTtoBon Cpok abapuThbl, Llokonb
BT NnoToK, cnyx6bl, MM
M y L D
Jlamnbl 70 3000 6300 20000 156 32 E27
C KepaMyecKnmu
ropenkamu 150 3000 13500 20000 211 47 E40
35 3000 3400 20000 85 14 G8,5
70 4200 6600 20000 85 17 G12
150 4200 14000 20000 85 17 G12
Namnbl 35 3000 3400 9000 G12/RX7s
C KBapuesbIMK
ropenkamu 70 3000 6000 9000 Te e
150 3000 14000 9000 132 23 Te e
250 4200 19000 10000 227 62 E40
400 4200 36000 10000 290 62 E40
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Tun MowmHoctb, Tye K CeeTtoBon Cpok [abapuThl, Llokonb
Br noToK, Cnyxo6bl, MM
M Y L D
Colorlite 150 LiBeTHble 6000 132 23 RX7s
400 6000 275 46 E40
1000 6000 336 76 E40
Ha puc. 22 nokasaH BHeWHWM BWA pasnyHbix MIJI, Ha
puc. 23 — cneKkTpanbHoe pacnpegeneHue msnydeHuns MM
Puc 22. Tunbi

MeTasiiorasioreH-
HbIX naMn

C pa3HoM UBETOBOW TEMMEPATypon U pasHbIMU UHOAEKCAMU

usetonepegayn.

4.3.4. HaTtpueBble namnbl

3NeKTPUYECKMA pa3psas B napax HaTpus Npu HU3KOM AaB-
NIEHNN CO30aeT APKOE KesToe CBeYyeHne C OJIUHOM BOSHbI
590 HM. Tak Kak aTa OJIMHa BOJIHbI NIEXUT BIM3KO K MaKCcu-
MYMY CMeKTpanbHOW YyBCTBUTENbHOCTM rna3a (555 HM), To
cBeTOBas 0TAavYa U3SyYeHMs HaTPMEeBOro paspsiaa MoxeT
BbiTh O4YeHb BbICOKOW (TeopeTuyecku 6onee 250 nm/BT).
MepBble HaTpMeBble NaMnbl ObIIM CO34aHbl ele B Hadase
30-x rogos 20-ro Beka. OHM OEeNCTBUTENbHO UMENN OYEHb Bbl-
COKY!0 CBETOBYIO OTHA4y, HO 0YeHb MJOXYo LBeTonepenauyy,
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Puc. 23. CnekTpbl n3nyde-
HUS METANMOranoreHHbIX
namn

6onbline rabapuTbl U Manbin CPOK CAYXKObl, U MPAKTUYECKOrO
NPUMEHEHWS B Te rofbl He HaLW.

B Hauane 60-x ronos dumpma General Electric Ha 6a3e BoeH-
HO-MPOMbILINEHHbIX TEXHOJIOTMIA CO3M4aM1a NepBble HaTpUeEBbIe
namnbl Bbicokoro aasneHus (HABA). Mo cywectsy HNB/ — 370
ofHa 13 pasHoBuaHocTen MIJ], B KOTOpOW B KayeCTBe CBETO-
n3nydarouwen gobaBKkK mcnonbayetcs HaTpun. OgHaKo n3-3a
O4YeHb BbICOKOM XMMWYECKOW aKTUBHOCTM HaTpus u bHonee
BbICOKOW TeMMepaTypbl B paspsiae Os U3rotoBfieHns ropenkn
NPUMEHSETCA He KBapL, a NOSMKPUCTANInYeckas OKMCh anto-
MWUHUS B BULOE TOHKOCTEHHOWM TPYOKM AnaMeTpoM oT 5 0o 9 MM
W gnuHonm ot 45 oo 150 MM B 3aBUCUMOCTU OT MOLLHOCTK. Ha
puc. 24 nokasaHo yctponcTso HJ1B/ v BHELWHWI BUA HAaTPUEBLIX
flaMnN BbICOKOr0 W HM3KOro Aasnexus. (Lndbpamu o603HaueHb!:
1 — ropenka; 2 — BHeWHss Konba; 3 — BBOAbI; 4 — MATMPOBKA
BHeLHeln Konbbl; b — reTrep (razonornoTntens); 6 — LLOKOSb).

KepaMuka He no3BonseT co3h4aBaTb repMeTUYHble TO-
KOBBOLbl METOAOM 3alUTaMMoOBKWU OSIbIM UM MPOBOJSIOKM,
KaK 3To AenaeTcs y BCeX OAPYrMx UCTOYHWMKOB cBeTa. [1oaTomy
019 TOKOBBOAOB MCMNOMb3YTCA CneymanbHble KOHCTPYKUMK
(B BMAE AMCKOB WM KOJINAYKOB 13 PEAKOro MeTasiia Huobus),
repMeTUYHO BnasiHHble B TPYOOUKM 13 MONMKPUCTANINYECKON
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Puc. 24.
HaTpvesble namnbl
BbICOKOTO 1 HU3KO-

ro LasneHus

OKMCU aNiOMUHNS CTEKSIOLEMEHTOM (CMECh OKUCEN anioMUHUS
Al203 1 kanbuma Ca0). Ina caMux 3NeKTPoL0B UCMONb3yeTcs
BoNbdpaM, aKTMBMPOBAHHbBIA TopueM. fopefika noMeulaeTcs
BHYTPW BHELLHEN Konbbl, OTKa4YaHHOW 00 BbICOKOrO BaKyyMma.
OHa HanoSIHAETCH MHEPTHbLIM ra3oM (aproHOM UK KCEHOHOM)
1 B Hee BBOAMTCS HeOOSbLLIOe KONTMYECTBO aMasnbraMbl HaTpUsS —
CNnaBa HaTpUsa N PTYTU.

Mpu pabote HJIB[] TeMnepaTtypa CTEHOK ropenKkun-Tpyboukn
noBbIWAeTCs 3a CYeT TOKa pa3psana, pTyTb M HATPUI Mcnapsi-
0TCS, MOBbILWIAETCA OaBfieHMe Ux Napo., U pa3psig HauyMHaeT
CBETUTLCA SAPKMM XKeNnTbiM cBeToM. [lonunKpucTannmyeckas
OKMCb afIlOMMHUS BHELLUHE MOX0Xa Ha MaToBOe CTEKJ0, HO ee
KO3DOUUMEHT NPOMNYCKaHUs O CBETA pa3psaa 0YeHb BbICOK —
npuMepHo 92%, N03TOMY CBET BbIXOAMT HAPYXKy N0YTM 6e3 NoTepb.
Bpemsi pasorpesa ropefiki 0o yCTaHOBMBLIENCS TeMnepaTypsbl
(Bpems pa3zropaHua namnel) MeHblue, dyem y AP/ vnu M1 3a cuet
MeHbLLero anameTpa TpybKu, 1 paBHO 5—7 MUHYT.

Ona sknovenns HIBL, kak n MITJ1, ncnone3ytotcs cne-
UManbHble 3a)KUrawline yCcTPOWCTBa, gatouime Ha namny
UMMNYNbCbl C Hanps>KeHneM 2-5 KB.

HaTpueBblie namnbl BbICOKOro AaBfieHWs — 3TO OAMH U3 ca-
MbIX 3KOHOMMYHbIX MCTOYHWKOB CBETA: CBETOBAs OTAaya jlamn
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MoLiHocTbio 600 BT gocTturaet 150 nM/BT, TO ecTb B 2,5 pasa
6onblue yemy [IP/11 B 10 pas bonblie YeM y Namn HakannBaHus.
Kauectso ugeTtonepenadn — nnoxoe (Rs okoso 20). Ha puc. 25
MOKa3aHo CMNeKTpanbHoe pacnpeaenerHune nanyyenumsa HIB.

Puc. 25
CnekTpansHoe
pacnpeneneHve
Heprum
N3nyyeHus
HaTpveBbIX
NaMMBbLICOKOr0
LaBneHns

Hun3koe kayecTBO LBeTONEpedadn Npenonpenesnno 0CHOB-
Hylo 0bnacTb NnpumeHeHus HIB/ — ocBelleHme ynuu, U Apyrux
OTKPbITBIX NPOCTPAHCTB. B nocnegHne rodbl 3TW Namnbl cTanu
OOCTAaTOYHO WMPOKO MCMOMb30BaTLCS U NPU OCBELLEHUN He-
KOTOPbIX MPOM3BOACTBEHHbIX MOMELLIEHWUN, TOEe HET XEeCTKMX
TpeboBaHMM K pa3nMyeHnio LBETOB, HaNpUMep, BbICOKMX Me-
TanaypruyecKkmx U MeTannoobpabaTbiBatoLMX LIEXOB, CKIAL0B,
NIOKOMOTMBHbIX 1 BarOHHbIX Aeno.

NccnenoBaHus Bpayen-rurmeHMcToB Nokasanu, YTo KOH-
TpacTHas YyBCTBUTESIbHOCTb M OCTPOTA PA3/IMUYEHUs y ye-
I0OBEYECKOro rna3a npu >KenTtoMm cBeTe UMeloT Hambonblne
3HayeHns. [o3ToMy 3amMeHa APYrux MCTOYHWKOB CBETa Ha
HJ1B/l npu ocBelleHnM Oopor, B NPUHLXNE O3eT He TOJIbKO
3KOHOMMUIO 3N1IEKTPO3HEPrnM, Ho u obecneuymBaeT bHonee
YeTKOe pasfiMyeHne NpensaTCcTBUN BOAUTENSIMU TpaHCcnopTa.
OnHako npsMas 3ameHa [OPJT Ha HJIBL B cTapbix cBETUNb-
HMKax AoNroe BpeMs Oblna HEBO3MOXKHOM, TaK KaK ANs pa-
60Tbl HITBL Hy»XHbl 3a)kuratowme yctponcTea. B nocnegHue
roabl 6611 co3panbl HIIB, y KOTOpbIX 3@ CYET pa3iMyHbIX
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KOHCTPYKTOPCKO-TEXHOIOMMYECKUX YCOBEPLEHCTBOBAHNN
HaNpPsXXeHWe 3aXXNraHus CHUXKeHo. Takme namnbsl MOryT Mpo-
CTO YyCTaHaB/AMBATbLCA B CTapble CBeTUNbHUKN BMecTo [PJ1. MNpn
atom [PJ1 mowHocTelo 400 BT 3ameHsatoTca HIIB, mowHocTbIO
210 BT, KOTOpblE cO30at0T Aa)ke 60MbLUYH 0CBELIEHHOCTb Mpu
3H3YUTENIbHOM 3KOHOMUK 3NEKTPOIHEPTUN.

3a cyYeT UCKIIIOYUTESTIbHO BbICOKON XMMWUYECKOW N TEPMUI-
YeCKOWM CTOMKOCTU MONMKPUCTANIMYECKOW OKUCK alOMUHUS
HNBL nmetoT oueHb 6onbLumne cpoku cny»xbbl — 1o 32 000 yacos.
O®upmbl General Electric, Sylvania, «Pednakc» nponssonsat
nByxropenoyHsle H/BL, B KOTOpbIX B 04HON BHELIHeW Konbe
napannenbHo ApPYyr OpYyry PacnonoeHbl OBe OAMHAKOBbIX
ropenku, pabotatowmnx nooyepeaHo. Cpok cny»bbl TaKNX ABYX-
ropenoyHbix namn — 55 000 yacos (15 NeT ¢ execyToUHOM Ha-
pabotkoi no 10 yacos). Cnag CBETOBOro NOTOKa K KOHLYY CPOKa
cnyx6bl'y HIBI meHblie, yem y M1 IPJ1, n coctasnseT 20%.

B nocnegHue roabl 3a pybexKoM LLIMPOKO peKaMupyroTCs
HJIBL «c ynydlweHHon usetonepemavein» (Ra= 60, Tys= 2200 K)
n «6enoro ceeta» (Ra Ao 85, Tye=2500-2800 K). OgHako aTK nam-
Mbl UMEIOT 3HAUYUTESIBHO MEHbLLINI CPOK Cy»6bi (7,0 8000 yacos)
M MeHblUyto CBETOBYIO oTaady (y namn «6efnoro ceeta» — BCEro
50 nM/BT), 1 HMKaKKX NpeuMyLlecTs neped MIJTy HMX HeT.

K HepocTtatkam HJIBI, kpome nnoxon LBeTonepenayu
1 BONbLIOrO BPEMEHW pa3ropaHus, oTHOCUTCS 1 Bonbluas ray-
6uHa nynbcauunin ceetosoro notoxa (80%, a MHorga n 6osbLue).
Ewe ooHum HepgocTaTkoM HJIBL, sBNseTcs pocT HanpsXKeHus
Ha laMne B TeYeHune CpoKka CiyxBbl (MpMMepHO Ha 2 BOJbTA 33
Kaxable 1000 yacos). 3T0 NPUBOANT K TOMY, 4TO SlaMMbl K KOHLLY
CpOKa cy»6bl NepecTatoT 3aXKMraTbes.

OcHoBHoe npuMeHeHne HJIB[, kak y»ke 6bly10 cKasaHo, —
OCBelleHMNe ynuL, NaoLaaen, aBTOCTOSHOK, TYHHENEN, BbICO-
KUX NMPOM3BOACTBEHHbIX MOMelleHn. 3a pyberKoM, 0CobeHHO
B fonnaHamu, HJ1BLl o4eHb WMPOKO MCNONb3YIOTCSA N B CENIbCKOM
X03SMCTBE — B TEMJIMLAX, OPAHKEPESX, CENEKLUMOHHbBIX KaMepax.
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Ounpma Philips paspaboTtana ansg aTMx Lefen cneumanbHble
moonoukaumm namn SON-T Agro mowHocTeto 400 n 600 Br,
OT/IMYAOLLMECS HECKOMbKO YBESTMYEHHOM LONEN U3NYYEHUS
B CMHeW 06nacTun cnexkTpa, 4Tto cnocobeTByeT boee rapMoHMY-
HOMY POCTY ¥ Pa3BUTUIO PACTEHUN.

Knaccndpukauma n o06o3HavyeHme HaTp1eBbIX J1aMn Bbl-
COKOro nasneHunsa

Cenyac B Mupe Bbinyckatotca HJIBI yeTbipex KOHCTPYKTUB-
HbIX UCMOMIHEHWI: B NPO3PaYHON UMANHAPNYECKON BHELLHEN
Konbe ¢ pe3bBoBbIM LIOKONIEM; B 3NMNCOMAHON (Mpo3payHon
UNW MaTMPOBAHHOW) BHelWHeh Konbe ¢ pe3bB0BbIM LOKO-
NeM; B UMANHOPWNYECKON CTEKNSAHHOW WK KBapLeBoW Konbe
C ABYXCTOPOHHEN LOKONEBKOM; B Konbe cneunansHom GopMbl
C BHYTPEHHMM OTpakaTenem. Jlamnbl KnaccuduumnpyoTcs no
MOLLHOCTM 1 KOHCTPYKTUBHOMY UCMOSTHEHUIO.

Y namn ¢ OOHOCTOPOHHEM LLOKONEeBKOM MOLLHOCTbIO A0
70 BT — uokone E27, y namn 100 BT 1 6onee — E40. Y namn
C OBYXCTOPOHHEN LI0KoNeBKoM (coduTHbIX) — RX7S.

B Poccuun HJIB[ o6osHayatoTcs 6yksamu [OHaT (ayrosas
HaTpuesast Tpy6yaTas) unv OHaMT (B MaTuposaHHOM Konbe);
[anee yKa3blBAaeTCA MOLUHOCTb B BaTTax W KOHCTPYKTUBHOE
ncnonHexme (5 - anaunconaHas konba). JlaMnel ¢ BHYTPEHHUM
oTpakateneM ¢upmel «Pednake» obosHavatotes [Ha3 (oyro-
Bas HaTpMeBas 3epKasibHas); namnbl C NONYLWMPOKMM CBETOPAC-
npeneneHnem — [1Ha3-1. 3a py6exxom eanHCTBA B 0603HAYEHUM
HNBM, kak n apyrux namn, HeT: General Electric o6o3HauvaeT ux
Lucalox-T (E, TD), Osram — NAV-T (E, TS), Philips — SON, SDW-T,
Sylvania = SHP, SHP-TS (T - unnuHapuyecKkas o4HOLOKONbHAR,
E — annuncongHas ogHouokonbHas; TD n TS — coduTHas AByx-
LoKonbHanA). Mo MexayHapoaHol cucteme obo3zHadeHunn ILCOS
o4HouoKonbHble HJIBL, B unnuHapryeckom konbe MapKupyoTcs
ST, B annunconagHom konbe — SE, AByxLoKobHbIE (COPUTHBIE) —
SD. B tabnuue 24 naHbl ycpeaHeHHble napameTpbl HITB/I.
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Tabnuua 24.
Tunosble Nnapame-
TPbl HATPUEBBIX

J1aMn BbICOKOro

N 120

AasneHnd

MowHocTb, BT CeeToBoW CeeToBas la6apuTbl, MM

NOTOK, 1M otaayva, nM/Bt

L D
50 3500 70 130 55
70 5600 80 165 42
100 9800 98 165 42
150 14500 97 211 48
210 25000 120 226 90
250 30000 120 250 48
400 52000 130 278 48
600 90000 150 375 82
1000 130000 130 375 82

Cpok cny»x6bl namn — go 32 000 yacos (namn ¢ AByms ropenkamu — 56 000 yacos).

HeckonbKko cnoB HeobxoA4MMO CKa3aTb O HAaTPMEBLIX NlaMnax
HM3KOro AaBfeHus. 3TV JlaMnbl — CaMbld CTapbli rasopas-
PAOHbBIA UCTOYHMK CBeTa. [lepBble NaMnbl TAKOro TMna Obinun
co3gaHbl ¢pupmon Philips B lonnaHgum ewe B 1932 rogy v nc-
nonb30BaNnCh TaMm AN yaumyHoro ocsellernns (8 1937 rogy —
B MocKBe), HO M3-3a O4eHb NJI0X0oM LBeTonepenadn 6bLICTPO
cown co cueHsbl. MNocne MHoronetTHero 3abseHna B 70-e roasbl
npownoro Beka dupma Philips, a 3a Hen General Electric
n Osram, Ha HOBOW TexHonormyeckowm 6ase BO306HOBMAN
npoM3BOACTBO 3TMX Namn. Cernyac HaTpMeBble TaMnbl HU3KOMO
nasneHus (HAHO) ncnonb3ytoTcs 418 0CBELEHNS 3aropoaHbIX

Puc. 26.
CnekTpanbHoe
pacnpepeneHune
aHeprum
N3nyyeHus
HaTpueBbIx
lamn HU3KOoro

AasneHunsa

n.n. BAP®0ONOMEEB



aBTOCTPad, MOrpy304HO-Pa3rpy304HbIX MIOLWAA0K MOPCKUX
MOPTOB, YKEe3HOO0POXKHbIX CTAHUMI 1N B OAPYrMX MecTax, rae
HeT HMKaknx TpeboBaHWUI K KaYecTBy LiBeTonepenayu. Jlamnol
BbIMYCKAlOTCA LWECTU TUMOHOMUHAN0B MOLWHOCTbIO 0T 18 o
180 BT. Ha puc 26 nokasaHo cneKkTpasibHoe pacnpeneneHme
3Hepruun nsnyyenmnsa HJIHZI.

HaTpveBble namnbl HU3KOr0 AaBJIEHUS — CaMble 3KOHOMMUY-
Hble M3 CYLEeCTBYIOUMX CEroHS UCTOYHMKOB CBETa: UX CBETO-
Bas orgada gocturaet 200 nM/BT. B Tabnuue 25 npueeneHsl
napametpbl HITHI drpmbl Philips. B Poccnn HITH B HacToswee
BpeMsi MPOM3BOAATCS TOSIbKO OAHOM0 HOMMHANAa MOLWHOCTM —
140 BT. ®upmbl Philips, Osram 1 General Electric o6o3HauatoT
HJTH[ ogmnHakoso — SOX.

MouwHocTb, BT CseToBOM CeeToBas [a6aputbl, MM Ta6auua 25.
NnoToK, SIM oTpaya, nM/BT
L D MapameTpbl
HaTPUEeBbIX amn
18 1800 100 216 54 HM3KOro fasnexHuns
35 4800 137 310 54
55 8000 145 425 54
90 13500 150 530 68
135 22500 166 725 68
180 36000 200 1120 68

Cpok cny»x6bl — go 15 000 yacos.

4.3.5. be33neKTpoaHbie IIOMUHECLLeHTHbIe flaMnbl

CpoK cny»6bl 06bIYHbIX TIOMUHECLIEHTHbIX TaMn onpeaenseTcs
IByMsi baKTopaMu: crafoM CBETOBOro MOTOKA 3a CYeT «oTpaBssie-
HWSA» NIOMUHObOPa aTOMaMmM PTYTU U NPOOYKTaMM pacnblieHns
3NEeKTPOA0B M NoTeper IMUCCUOHHOM CMNOCOBHOCTM 3NEKTPOAOB
3-3a NOJTHOrO Pacxoda aKTUBMPYIOLLEr0 MOKPbLITUS. ECin paHb-
e peLlatoLmM Bbi NepBbii M3 3TUX GaKTOPOB, TO B NOCNeaHMe
roAbl HAYYMWCh AenaTh flaMmbl C 3aLMTHONM NAEHKON Ha JIlOMU-
Hodope, 3HaYMTeNIbHO YMEHbLLIatoLLEe cnaf, CBeTOBOro NoToKa,
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Puc. 27.
YcTponcTgo
6€33/1eKTPOAHbBIX
namn TMnoB
Genura (a)

u Endura (6)

N CPOK CNy»6bl Namn HoBOro nokosieHunsa (T5) onpenensercs
B OCHOBHOM Y>K€ TOJ/IbKO 3MUCCUOHHOM CNOCOHBHOCTbLIO 31EKTPO-
noB. [oatoMy co3gaHune namn 6e3 3NeKTPOA0B — 3TO peasibHbIN
NyTb MOBbLILIEHWSA CPOKa C/Y»KBbl IIOMUHECLIEHTHbIX aMn.
Bo36y>xaeHne aTtoMoB [0 BbLICOKOTO 3HEPreTM4YecKkoro
YPOBHS 1 CBA3aHHOE C 3TUM CBeYeHMe MOryT NMPOUCXOAUTb He
TOJIbKO MPUY NPOTEKAHMWM 3JIEKTPUYECKOro TOKa Yepes pa3ps-
HbIl MPOMEXKYTOK, HO 1 MPWN BO3AENCTBUN BbICOKOYACTOTHOMO
3/1eKTPOMArHUTHOro nonst. CnexkTp M3syyeHuns npum aTom ocTa-
eTCSA TaKNUM e, KaK U Npu Bo3BY»KOEHMM aTOMOB NPOTEeKatoLLMM
3NEKTPUYECKMM TOKOM. ITO laBHO M3BECTHOE SABIEHME yaanoch
NpPeTBOPUTL B peasibHble 1 XKM3HecnocobHble KOHCTPYKLUN MC-
TOYHMKOB cBeTa ToJibKo B 90-e roabl MMHYBLIEro Beka, bnaro-
0aps OOCTUXKEHMAM NOMYNPOBOAHMKOBOW 3NeKTPOoHMKK. Cenvac
TP MUPOBLIX NMaepa B obnacty nctouHukos ceeta (Philips,
Osram, General Electric) npov3BooaT 6e33/1eKTPOAHbIE STHOMU-
HECLLEHTHbIE TaMMbl HU3KOM0 OaBNeHMS TPeX PasHbIX TUMOB.
HecMoTpst Ha pasfnnMyHoe KOHCTPYKTUBHOE WCMOsIHeHue,
NPUHLUMN paboTsl 3TUX TPEX TUMNOB NaMmn oanHakos (puc. 27).
C nomoulbto npeobpaszosatens 1 Hanpsi>keHue ceTn npeob-
pa3yeTcs B BbICOKOYACTOTHOE, KOTOpOe MUTaeT MHAYKTOP
2. BbicoOKOYaCTOTHOE 3M1EKTPOMAarHUTHOe nojie nepegaeTcs

KoHTyp anektpuyeckoro nons (E)
®deppuTOBOE KOMbBLIO

MarHuTHbIN
cepAeyvHuK
B obnactn

06MoTKa

nHayKuuu (B)

a)

Yo Bugumbin ceeT
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NHOYKTOPOM B pa3psiaHbii 06beM 3, npeacTaBnsaowmin cobom
CTEKJISHHYIO KONy, HAanoMHEHHYI0 MHEPTHbLIM Fa3oM 1 PTYTbio
1 NOKPLITYID M3HYTPW NtoMmnHodopoM. Mo LeNcTBMEM BbICO-
KOYaCTOTHOrO 3/IEKTPOMArHMTHOrO MNoJs B pa3psiaHOM obbeme
NPONCXOANT BO3BYKAEeHME aTOMOB PTYTH, Npu KoTopoM Ao 80%
NoABOAMMONM MOLWHOCTM NpeBpallaeTcs B ynbTpaduroneTosoe
n3nyyeHve. 3T0 U3Ny4YeHNe BbI3bIBAET CBEYEHUE JIIOMUHO-
dopa TOYHO TaK »Ke, KaK 3TO MPOUCXOANUT B 0ObIYHbIX SlaMnax.
Ctporo roBops, B «pa3psgHoM obbeMe» HMKAKOro paspsaa
HET — B HEM HET 3/1eKTPOMOB, U 3NIEKTPUYECKMNI TOK TaM He
NpoTEeKaeT M He MOXEeT NpoTeKkaTb. Ho Tak Kak dpusnyeckue
NpoLEcChI, Bbi3blBaloWMe CBEYEHME, 3LECh aHANIOTUYHbI TEM,
KOTOPbIE MPOUCXOAAT B IIOMUHECLEHTHbIX lamnax, b6e3anekx-
TPOLHbIE NIaMMbl TPAAULMOHHO OTHOCAT K Kiaccy pa3psiaHbix
MCTOYHMKOB CBETA.

[epBble NPOMBbILLIEHHbIE 06pa3Lbl 6E33/1EKTPOAHbIX JIIOMU-
HeCLEeHTHbIX N1aMn nof Ha3eaHueM QL 6binn BbinyweHbl dup-
mom Philips B 1991 rogy. Jlamnbl MMelOT rpyliesmaHyo Gbopmy
c anameTpoM Konbbl okono 100 MM, MowwHOCTL 85 BT, cBeTOBYHO
oToadvy (BK/toYas NoTepu B annapaType BKIYEHUS) OKOMO
50 nM/BT v cpok cny»6bl 60 000 (!) yacos. LiseTHoCTb n3nyye-
HWs oNpedenseTcs cocTaBoM NtoMmnHodopa. NpeobpasosaTens,
paboTatouwmit c YactoTom 2,65 Ml, HaxooMTCA B OTAENbHOM KO-
pobKe, PacnonoXeHHOM PSAOM C 1aMnomn, MHOYKTOP — B NaTpo-
He. Ceyac namnel Tvna QL BbiNycKatoTCcs C ABYMS 3HAYEHNAMM
MowHocT — 85 1 125 BT. Bonblwon cpok cny»Kbbl aTux namn
LenaeT UX He3aMeHUMbIMUK TaM, e CBETUNIbHUKW TPyOHOLO-
CTYMNHbI 415 06CNY»KMBaHNS (TO eCTb A5 3aMEHbl NaMn) — B Bbl-
COKMX LieXax, B 3arpaanTesbHbIX OFHSX Ha BBICOKMX Tpybax nnm
MauyTax v T.n. JTamnbl 04eHb AOPOrK, HO YacTo UX NPUMEHEHWNE
3KOHOMUYECKM BMOJIHE 0MpaBaaHo. B kayecTse npumepa mx mc-
MOSb30BAHUSA MOXKHO Ha3BaTb CUTHANbHO3arpagnTebHbIe OrHN
Ha Tpybax HopunnbCKoro ropHoOMeTanypruyeckoro KOMbuHaTta
BbicoToM okono 300 meTpos.
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B 1994 rogy ¢mpma General Electric Bbinyctuna ceoto
6€e33/1eKTPOAHYI0 JIIOMUHECLIEHTHYIO NaMny Mo4 Ha3BaHMEM
Genura. Jlamna MouHocTblo 23 BT no ¢opmMe 1 pasmepam
6n113Ka K 3epKafibHOM NaMne HakanmeaHusa MmowHocTeio 100 BT
(amameTtp 80 MM) n cHabxeHa LoKonem E27. Mo ceBeToBOMY
NOTOKY OHa 3KBWMBAJIEHTHA SlaMNe HaKaNMBaHUSA MOLLHOCTbIO
100 BT, @ no cpoKy cny»bbl npesocxoanT ee B 15 pas. LiBeTHOCTb
namnbl Genura TakxKe 6111M3Ka K LLBETHOCTM N1aMN HaKaMBaHUS.
Pabouyas yacToTa Nnpeobpa3osaTesns, KOTOPbIM HAX0OMTCS B LO-
Kone namnsl, — 2,5 Mly,

B 1998 rogy n Osram Hadan Npou3BOAUTbL CBOM He33aneKk-
TPOZHbIE JIIOMWHECLEHTHbIE NaMmnbl nofd HassaHwvem Endura.
MouHocTb nepBo namnbl aToro Tuna — 150 BT, cBeToBast oTAava —
okono 80 nm/BT. JTaMna coenaHa B BUAE 3navMnca oanHon 414,
WwrpnHom 139 n BbicoTom 72 MM. 1o 06eMM KOPOTKUM CTOPOHAaM
flaMnbl PacnosIoXKeHbl MHAYKTOPbI B BUAE KOJIbLIEBLIX TPAHCHOP-
MaTOpPOB, 0XBaTblBatoLWMX KoNby. [peobpa3oBaTtesib PpacnonoxeH
B OTOE/bHOM BJI0Ke, KOTOPbIN MOXET BbITb yOasneH oT nammbl
Ha paccTtosHne oo 0,5 M. YacToTa reHepauum npeobpa3osaTe-
ns — okono 250 klu. Cpok cny»k6bl Takmx namn — 60 000 yacos.
C 1999 roga Osram Havan npoussoacTso namn Endura mow-
HocTbo 100 BT ¢ MeHblwmMuM rabaputamum (313x139x72 Mm).
JNamnel Endura npumeHsaTcs Ans 0CBeLLeHMS YKL, B HEKOTOPbIX
ropofax lepMaHuy, a TakxKe AN 0CBELLEHWS NMPOMBbILLNEHHbIX
NpPeanpuaTUin, 0COBEHHO TaKMX, FOE CBETUIbHUKM PACTONOXKEHbI
Ha 60/bLLIOW BbICOTE M 3aMeHa S1aMN BbI3bIBAET ONpefefieHHble
TPYLHOCTW.

B 2005 ropy dupma Osram-Sylvania Ha BbiCTaBke B Hbto-
MopKe 3KCNoHMpPoBana 6e33neKTPOaHYI0 NOMUHECLEHTHYIO NaM-
ny Tvna ICETRON mowHocTbio 100 1 150 BT co cpokoM ciy»<bbl
100 000 (!) yacos. Mo KOHCTPYKLMK 3Ta Namna aHanormyHa nam-
nam Endura, HO Ha YacTb BHYTPEHHEN NOBEPXHOCTN Pa3psiOaHOM
TPyBKM HaHeceHo oTpakatolLee NokpbITMe. 3Ta brMpma nokasana
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n 6e3anekTpoaHble namnel DURA ONE co cTaHaapTHbIMU pe3bbo-
BbIMM LLOKONSIMI 1 cpoKoM cny»kbbl Takxke 100 000 yacos.

B mae 2013 roga B VIHTepHeTe nosiBuiock cooblieHue
0 TOM, YTO Ha [aHHOBEPCKOWM NPOMBILIEHHON SPMapKe B anpe-
ne 2013 roga 6blna nokasaHa 6e3anexkTpoaHas 1 6e3pTyTHas
KOMMaKTHaaA noMuHecueHTHaa namna KIU1 «3rdPPBulb»,
CO3[aHHas crneunanucTtaMnm TexHONMOrMYECKOro WMHCTUTYTa
Kapncpya v Beiclen TexHuueckon wrkonsl AaxeHa. [pn Hanon-
Henun KJUJT «3rdPPBulb» BMecTo pTyTi MCMNoSib30BaHbl pas-
NIMYHbIE KOMBUHAUMKM MeTannocodepXawmx coegmHeHnn. Mpu
HaNOMHEHMW NaMnbl BMECTO PTYTU MCMOAb30BaHbl Pa3inyHbIe
KOMBUHALMN MeTanaocodepKalmx coeamHeHnin. MolHoCTb
namnel — 17 BT, cBeToBag otaava — 50 M /BT.

N3nyyeHue namnbl MMeeT Tenno-6enbii oTTEHOK, obnanaer
Xopollen uBeTonepenavyen 1 npakTMYeckm MrHOBEeHHbIM 3a-
»uraHmem. CBETOBOM MOTOK N1aMrbl MOXKET MJIaBHO Perynmnpo-
BaTbCsA. OTCyTCTBME 3NEKTPOLOB B 06beMe pa3psaHoM TpybKn
obycnoBnmBaeT 60bLlWON cpok cnyxxbbl — 6onee 25 000 yacos.
Mo 3asBMEHWI0 aBTOPOB Pa3paboTKM, HOBas 1aMmna MOXKET Mosi-
BUTbCS Ha pbiHKe yxxe B 2014 roay. B cBs3m ¢ ocTpor npobnemon
YyTUAN3aUMM PTYTHBIX TIOMUHECLEHTHbIX S1aMM, HOBAs 1lamna Mo-
YeT CTaTb anbTepHaTMBOM 06bl4HbIM KJTJ1 AN MaccoBom 3aMeHb!
nlamMn HaKanuBaHus.

4.3.6. Apyrne Tunbl pa3psAgHbIX J1aMn

Bce paccMoTpeHHble TWMbl paspsaHbIX NaMn CoLepKaT pTyThb,
YTO OeNlaeT UX 3KOMOrMYecKn onacHbiMmu nsgenunsamu. C opyrom
CTOPOHbI, Hannumne pTyTU 0BycCnaBnAMBaET CU/bHYIO 3aBUCK-
MOCTb MapaMeTpoB NaMn, 0COBEHHO HU3KOro AaBreHus, OT
OKpy»katowen Temnepatypbl. OT 3TMX HEOOCTAaTKOB CBOHOAH®I
6e3pTyTHble ra30pa3psaHble NaMmbl, CPeAn KOTopbIX Hanbonee
pPacnpocTpaHeHbl NaMnbl C HAaNONHEHWEM UHEPTHLIMUW ra3amu
HEOHOM U KCEHOHOM.
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Pa3psia B HeOHE AaeT M3MyYeHWe B LUIMPOKOM YYacTKe CreK-
Tpa — OT ynbTpadmoneToBoro Ao MHPpakpacHoro. MMpu aTom
B BMAMMOW 061aCTN JOCTAaTOYHO MHTEHCUBHO OPAHXKEBO-KpacHoe
n3ny4yeHue ¢ gamHamm BofH 580-730 HM. YnbTpadunonetoBble
JNIMHWW HEOHOBOrO Pa3psiaa C NMOMOLLLI NIOMUHOGOPOB MOryT
npeBpaLLaThCs B CBET Pa3fIMyHbIX LBETOB, KaK 3TO NpoucxoamT
B 0BbIUHbIX JIOMUHECLIEHTHbIX J1aMnax.

HeoHoBble NaMnbl ¢ NIOMUHOPOPaMK B BUAE OJIMHHbIX U TOH-
KMX TPyOOK OYeHb WMPOKO MCMOMb3YTCA AN CO34aHNSA pas-
JIMYHBIX HAAMUCEN, KapTUH 1 T.N. JTamMnbl 4ENaoTCs C X0N04HbIMU
3NEKTPOAAMU M BKIIKOYAOTCS Yepe3 TpaHCHOopMaTopbl C paccen-
BaHMeM. Hanpsi>KeHune X010CTOoro Xo4a Takmnx TpaHchopmMaTopos
COCTaBJ/ISIET HECKOJIbKO KMI0BOJIBT M IOCTATOYHO AJ151 3aXKUTaHUs
namn. [Mocne 3aXKnraHus paspsifaa BbIXOLHOE HaNpPsXXeHWe TpaHc-
dbopMaTopa pesKo CHUXKAETCS, NO3TOMY Takune TpaHcdopMaTopsl
O[lHOBPEMEHHO SBNATCSA 6anNacTHbIMK CONMPOTUBIEHNSMN.

[NapameTpbl HEOHOBbIX 1aMM O04YeHb CNabo 3aBUCAT OT OKPYy-
awuen Temnepatypsl. [10-3TOMy Takue namnbl WWPOKO Npu-
MEHSIIOTCS B HApY>XHOM CBETOBOM 0GOPMJIEHUWN FOPOLOB OS5
C03[aHu1s peKnaM, BbIBECOK 1 T. . B nocnenHue roasl HEOHOBbIE
Namnbl 0OBOJIBHO BbICTPO BLITECHAKTCSA M3 3TON chepbl CBETO-
ovonamn. Kpome Takux namn, HEOHOBbIV paspsia UCMob3yeTcs
B JlaMnax TNelLWero CBeYeHUs, BbINONHAWMX GYHKUMN He
MCTOYHMKA CBETA, @ CBETOBbLIX MHAMKATOPOB.

[lyroBble HeoHOBbIe laMmnbl MoLLHocTbo 500 BT ¢ nogorpes-
HbIMK 3neKTpogamu (onuHa 1315 MM, anametp 65 MM) npuMe-
HSIOTCS B MPaXKAaHCKOW W BOEHHOWM aBMaUmMn A1 CUTHabHbIX
orHen. CBeToBaga othada Takux namn — 13 nM/BT, To ecTb 3Hauu-
TeNbHO BosbLUE, YEM Y TAaMN HAaKANMBAHMS C KPACHbIM QUABTPOM.
Cpok cny»6bl 1000 yacos.

KceHOHOBbIM pasps BbICOKOMO U CBEPXBbLICOKOMO AaBfie-
HUS AAeT U3NydeHne CO CNEeKTPOM, 04YeHb BIIM3KUM K CNEKTPY
ConHua. J1TaMnbl ¢ KCEHOHOBBLIM HanosHeHWeM bbiBatoT TpybYa-
TbIMW U LIAPOBbLIMU.
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TpybuaTble KCEHOHOBblE flaMmnbl BbICOKOro [aBrieHus
(OKcT) — aTo camble MOLLHbIe UCTOYHMKK cBeTa (mo 50 000 BT).
OHM npuMeHsoTCA ANs ocBelleHUs B0MblNX OTKPbITbIX
MNPOCTPAHCTB — MJIOWAAeN, KapbepoBs, »ene3HOO0POXKHbIX
CTaHumn, noptoB. CBETOBAA OTAA4Ya TakMx namn — ao 45 nm/Br,
cpok cny»k6bl 4o 1500 vacos. [Ans 3axuraHunsa namn tpebyetcs
HanpsixxeHre 0o 50 KB. Tok MOWHbIX aMN HACTOIbKO BEMK,
4YTO OHW MOryT paboTaTh 6&3 6anfnacTta — orpaHNYNTENbHBIM
COMPOTMBIIEHNEM CNY>KaT noaBoasuimMe npoBoaa. [MapameTpsl
NlaMn MpaKTUYeCKn He 3aBUCAT OT OKpy»Kalollen TeMnepary-
Pbl, HO CUJIbHO 3aBUCAT OT HanpshxeHus. TemnepaTtypa Konbbl
KceHoHoBbIX namn — 700-750 °C. YacTo npuMmeHsieTcs BoasiHoe
oxJlaXkaeHue, N03BoNsoLLEe 3HAYNTENTbHO YMEHbLINTL Pa3Mepsl
J1aMnN 1 NOBLICUTb UX CBETOBYIO OTAAYY.

LLlapoBble KCEHOHOBbIE NlaMMbl CBEPXBbLICOKOrO OaB/eHMs
Tvna OKclll sBnsoTca MCTOYHMKAMKN CBETa UCKITIOYNTENbHO
BbiCOKOM apkocTu (o 1 000 000 kunokawpen/cm?, B 6-7 pas
Gonblie, 4eM apkocTb ConHua). CeeTdAuleecs Teno B flamnax
O4YeHb Maso, YTO MO3BOMIAET CO34aBaTb OCBETUTESbHbIE MPU-
6OpbI C Y3KUMU MYyYKaMW, B YaCTHOCTU, MPOKEKTOPLI AaNbHEro
nencTens.

B nocnegHue rofbl 3T0 CBOMCTBO KCEHOHOBbIX JTaMM OTKPbIIO
UM LIWPOKYIO A0POry B aBTOMOOUABHOM MPOMbILLIEHHOCTU —
cenyac 4acTo BCTpPeYaloTcsi aBTOMOBUAM C «KCEHOHOBbLIMM
dapamm». CTporo roeBops, B Taknx Gapax MCNosb3yTCa He
KCEHOHOBbIE SlaMMbl, @ METaNIorasoreHHble C KCEHOHOBbIM
HanonHeHneM. CBeTOBasi OTAAa4Ya KCEHOHOBOro pa3psiaa 3Ha-
YNTESbHO MeHblle, YeM Y METaIorasoreHHbIX 1aMm, HO Me-
TannorasoreHHble Namnbl He MOMYT 3aXKUraTbCsA MIHOBEHHO,
YTO HEemdoMnycTMMO B aBTOMOBUbHbLIX dapax. [MoaToMy paspsag
CHa4yasna NpoWCXOOUT B KCEHOHE, YTO CPa3y OaeT SPKUIN yY3KNN
My4oK CBeTa, a MpyY pa3orpeBe ropefiok CNapstoTcsa CBeTAWMe-
ca nobaBKku, 1 Namnbl PaboTaloT yXKe He KaK KCeHOHOBbIE, a Kak
MeTanoranoreHHble, ¢ 60/bllen CBETOBOW OTAaYen. VIMEHHO
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NO3TOMY Ha ynuuax AHEeM CTanu BCTPeyaTbCs aBTOMOOWM
C BKJIOYEHHbIMU hapamu, paboTatowMMm B LeXXYPHOM pexmMe.

XapakTepHas 0COBEeHHOCTb KCEHOHOBOIO paspsaaa — UCKJIH0-
YnTENbHO XopoLlas LseTonepenada (Ry= 95-98). 310 0bycno-
BWMJI0 OCHOBHble 06/1aCTN NPUMEHEHNS LIAPOBbLIX KCEHOHOBbIX
namn — KMHOMPOEKUMOHHbIE annapathl U KMHOTENIECbEMOYHOE
ocgellleHne. OgHaKo B nocnefHne rofbl B KMHOCHEMOYHbIX
NPOXKEKTOPax Yalle NPUMEHST MeTanorasoreHHble namMnbl,
MMeloLMe B HECKOJIbKO pa3 HosbLlyo CBETOBYH OTAaYY.

LLlapoBble KCEHOHOBbIE N1aMMbl PAGOTAOT TOIBKO Ha NMOCTO-
SAHHOM TOKe U1, KakK nNpaBuo, TONIbKO B 04HOM paboyeM nosno-
KeHUW (BEPTUKabHO, aHoaoM BBepx). [Insd nodxKura waposbix
KCEHOHOBbIX J1aMr, B TOM YMciie U aBTOMOBUbHBIX, TpebyeTcs
Hanps»XeHWe B OeCATKM KMIOBOSIbT.

B Poccum B cootBeTcTBUM co CBOAOM NpaBmi «EcTecTBeHHOE
n nckyccteeHHoe ocselleHne ClM52.13330.2011» npuMeHeHne
KCEHOHOBbIX JTaMN A1 BHYTPEHHEr0 OCBELLEHMS 3aMnpeLLeHO.

4.3.7. be33neKTpoaHbie JlaMnbl BbICOKOro AaBJ/ieHUs

B cepenuHe 0eBAHOCTbIX rOA40B ABaALATOr0 BeKa Obi1 60MbLION
NoToK MHdOPMaLMM 0 CO3LaHMNMN CBEPXBLICOKOYACTOTHLIX Cep-
HbiX 6e33neKTpoaHbix famn. AMepukaHckas dupma Fusio
Lighting Hayana nNpou3BOACTBO TaKWMX NaMn MOLLHOCTbIO
okono 1 knunosatTa. J/lamMnbl UMeNu 04eHb BbICOKME NapameT-
pbl: cBeToBasa othada — Ao 150 nM/BT, cpok cny»bbl 6onee
50 000 yacos, 06w MHAEKC LBeTonepenadm oo 90, cnekTp
n3nyyeHns 6IM30K K COMHEYHOMY. Bbinn co3aaHbl peanbHble
OCBETUTENbHbIE YCTAHOBKM C TaKUMWU laMNaMu, rae OHU uc-
nofb30BasNCh 019 BBOLA CBETa B MOJble LMAMHOPUYECKME
cBetoBoAbl. [Ans BO3bOyxAeHUA paspsiha MCNonb30BajivCh
MarHeTPOHbl, aHAJTIOTMYHbIE TEM, KOTOPbIE MPUMEHSIOTCS B 6bl-
TOBbIX MMKPOBOJIHOBbLIX Neyax. B HacToslee BpeMs paboTbl No
6e331eKTPOHbLIM N1aMMNaM BbICOKOI0 [aBMEHNA MHTEHCUBHO
BeOyTCSs B KpynHenwen kopenckon ¢upme LG Electronics.
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B pe3ynbTaTte 3MeKTPUYECKOro pa3psiaa B ra3e BO3HUKAET
nnasma, Tak YTo BCe ra3opaspsaHble UCTOYHMKN CBETA MOXKHO
OTHECTM K NNa3MeHHbIM. PelueHneM npobnemsl sBnsieTcs Bolbop
Cepbl B KAYECTBE BELWECTBA 419 MOJyYEHMS Nna3Msl U nocnemy-
tOLLEe IMUCCUM CBETA. TaK KaK cepa B COCTOSAHUM Na3Mbl U3Ny-
YaeT CBeT B NPOLLeCce MONEKYNIIPHON, @ He aTOMHOWM 3MUCCUK,
CMEKTP U3My4YEeHNs 0CTAETCS HEMPEPBIBHBIM BO BCEM BUOVMOM
nmnana3soHe. Mpn atoMm 73% obuien amMmccum M3nydyaeTcsa B BU-
OMMOM amanasoHe, okoso 20% B nHdpakpacHoM n mMeHee 1%
B ynbTpaduronetoBoM. Ho Mcnonb3oBaTth A1 Cepbl TPAANLMOH-
Hble 3N1EeKTPOAbl He MPefCTaBNAETCA BO3MOXHbIM, MOCKOJbKY
pacKafeHHble napbl CEPbl MFTHOBEHHO BCTYNAlT B peaKLuuio
C METAJI/IOM W pa3pyLUatoT 3NEeKTPOA,. 34ech TPebyTcs HoBble
noaxonbl, a, UMeHHo, Bo3byxaeHune nna3mMbl CBY-nanyyeHmnem.

NHOYKUMOHHbIE CBETUIbHMKIN Ha OCHOBE Cepbl 6bInn N306-
peteHbl B 1990 r. aMepUKaHCKUMK ydYeHbiIMKM MankioMm Ypu
(Michael Ury) n Yapnb3om Bynom (Charles Wood). Paspa6oTka
nony4ymna nogmepxxky enaptameHTa aHepretnku CLUA, n yxce
B 1992 r. 6611 NPOAEMOHCTPUPOBAH NepBbI peanbHo paboTa-
oM obpasel, NIa3MeHHOro CBETU/IbHUKA Ha OCHOBE Cepbl.
3aTeM N0 HEMOHSATHLIM NMPUYUHAM MHTEPEC K TaKMM naMnam
ynan v Bo3poguacs cHosa yxe B 2009-2010 rogax, B OCHOB-
HOM Bnarofaps TOMy, YTO K pa3paboTKe MHAOYKUMOHHbLIX namn
BbICOKOI0 AaB/IEHMS MOLK/THOYMNACH MOLLHAS IOXHOKOpEeNCcKas
kKopnopauus LG Electronic.

CtpemMneHne koMnaHuu LG nocToaHHO HaxoOAMTbCcsa Ha oc-
Tpve TEXHONOrM NPUBESO K CO3LAaHMI0 CNeunann3npoBaHHoro
noapa3aenieHns no pa3paboTKe CaMbix MepPefoBbiX YCTPONCTB
ocBelleHus. VI o4HUM 13 NPUOPUTETHBIX HanpaBAeHW aHHO-
ro nogpasfeneHns B HaCTOSLLMA MOMEHT SIBASIOTCH UMEHHO
«Ma3MeHHble» CBETUIIbHUKN KaK Hanbosee nepcrnekTUBHbIE
N TEXHOMOTMYECKN COBEpPLUEHHbIE YCTPOMCTBA OCBELLEHUS.
CepuinHoe NpPOM3BOLACTBO «MJIAa3MEHHbIX» CBETU/IbHMKOB
6bin0 3anyuieHo B 2010 r., 1 B HacTosLlee BpeMs KOMNaHus
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ABNSAETCS €AMHCTBEHHbBIM B MMPE MacCOBbIM NMPOU3BOAUTENIEM
TaKoOM NpoayKumnu.

B ocHoBe paboTbl NnasMeHHOro ceBetTusbHMKA LG nexxut
NPVHLMN MUKPOBOSTHOBON MOHM3aUMN ra3oB. MMKPOBOIHOBOE
N3ny4yeHune, UCNyCKaeMoe MarHeTpoHOM, BO36yxAaeT napsbl
Cepbl B aproHe BHYTPW Konbbl namnbl. [pn LOCTUKEHWN onpe-
[eNeHHOro 3HayeHns paboyen TeMnepaTypbl BbICOKOMOHMU3MPO-
BaHHbIN ra3 NepexoamT B COCTOSIHME NNa3Mbl, KOTOPOE HauMHaeT
NOCTOSIHHO UCMYCKaTb CBET. [TOCKObKY 3TO YXKe He «MUKPOBOJI-
HOBAas Neyb», a CBETUIIbHWK, B KOMMAHWUW NPpUAYManu s Hero
HOBbIV TEPMUH — «TANTPOH».

M3nyyatenb npencrtaBnasieT cobon 3anasiHHY CTeKsH-
Hyto Konby gmametpoM 30 MM, B KOTOPOW HaxoO4sTCs aproH
1 HECKOBbKO MUNIMTPaMMOB cepsbl (puc. 28).

Puc. 28. CBeTunbHUK
C MHAYKLUMOHHOWM
J1aMMoN BbICOKOrO
LaBeHns.

Mpn HeobxoQMMOCTW [OCTUXKEHWS OMNpPefeseHHOro Crnek-
Tpa BHYTPb KoNObl MOryT 006aBASTLCS U APYrue BEWECTBa.
Konba nomelieHa B MUKPOBOJIHOBLIN Pe30HATOP, B KOTOPbLIN
yepes BosHoBoAd nopaetca CBY-m3nyyeHune oT MarHeTpoHa.
Pe3oHaTop npeacTaBnseT cobom «kKop3nHy» U3 MENKOSYENCTON
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ceTkn. CBeT yepes Hee npoxoauT, a CBY-n3nydeHne — HeT. [pn
pa3orpese aproHa fasfieHne B Konbe MoXKeT 40CTUraTb 5 aTMm.
Ba)KHbIM MOMEHTOM ABNAETCH HEOOXOAMMOCTb OXJaXKOeHNs
Konbbl, TaK KaK MpW CAMLIKOM BbICOKMX TeMnepaTypax cepa
TepsieT nonMMopdHbIE CBOMCTBA, U3-33 Yero CrneKkTp manyde-
HWS MOXET CTaTb SIMHeNYaTbIM.

Konba Bpalwaetcs Oa8 paBHOMEPHOro Harpesa rasa.
BrnpoueM, ecTb BEPOATHOCTb, YTO B OyAylleM 3Ta npobnema
byneT NpMHUMNMANbHO pelleHa, HanpuMep, NyTeM UCnonb3o-
BaHWS MMKPOBOJTH C KPYroBOW nonspu3aunen, Kotopble byoyT
CaMu 3aCTaBAATb NMa3My BPaLWATLCS.

Bce KOMMOHEHTbLI, HE0bX0AMMbIE SIS NPOM3BOACTBA NOA06-
HbIX JTaMTM, Y>Ke [laBHO OCBOEHbI KOMMaHMeln B MacCOBOM MpPoun3-
BoAcTBe. HanpuMep, npUMeHseMbll B YyCTPOMCTBE MarHETPOH
c paboyen yacToToM 2,45 rurarepua NpoM3BOAMTCS MO yxKe
CYLLECTBYIOLLEN TEXHOMOMMM MarHeTPOHa 411 MUKPOBOTHOBLIX
neyem, 4yto AenaeT U caMy TEXHOMOMUIO, Y NMPOM3BOAUMYIO MO
Hel NPOAYKLUMIO B KOHEYHOM UTOre AOCTYMHOM U KOHKYPEHTO-
cnocobHom no LeHe.

B ocHoOBHOM ocBeTUTENbHbIE MPUOOPbLI AAHHOMO TWNa
npeAaHa3Ha4deHbl a5 06WecTBEHHbIX, TOProBbIX M CMOPTUBHbIX
30aHUA N COOPYXKEHUN, KOHbEepeHL3ai0B, NPOMbILLISIEHHbIX
N CKNAOCKWUX MOMeLleHuI, Tennuu. [naBHbiM 0bpa3oM, 3To
MOMeLLeHNs C BbICOTOM MOTOIKOB OT 6 M, SISt KOTOPbIX C/IOXKHO
peann3oBaTb OCBELLEeHNE MHBIMKU CNocobaMu.

B oTAnyme oT CBETOAMOLHbLIX aMM, «M1a3MeHHble» cBe-
TUBHMKM MOrYT C034aBaTb 60SbLION CBETOBOW MOTOK, U TEM
CaMbIM MPUrOOHbI O OCBELWEeHNs 6oNbLWMX NPOCTPAHCTB —
OTKPbITbIX TEPPUTOPUIA, CTAANOHOB, NOACBETKN GNarlwToOKOB
N peKknaMHo MHOOPMALMOHHBIX LNTOB, MOACBETKWU 30aHUN
N coopyxeHui n 1. a. CnegyeT 0OTMETUTb, YTO O CTaAMOHOB,
KOHbEepeHL-3an0B U ApPYrux ny6anyHbIX MecT, OTKyAa MoryT
BECTUCb TEJIEBM3NOHHbBIE TPAHCALUMN, NNa3MEHHbIe CBETUIb-
HWKW NpencTaBNAOTCH HAUNYYLWMM BapUaHTOM OCBELLEHUS,
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NOCKOJbKY 06/1a4at0T CMIOLWHbBIM CMEKTPOM M3yYeHUs B BU-
OMMOM 061acT 1 OTCYTCTBMEM NyNbCaLUWii, YTO 61aroTBOPHO
BIMSIET HA KAYeCTBO TeNIEBU3MOHHOM «KAPTUHKM». TaKXKe OHK
XOPOLLO NOAONAYT ON1s BbICTAaBOUYHOr0 6M3Heca, rae soctpebo-
BaHbl BbICOKAS MOLLHOCTb, 6H0bLWOW CPOK PaboThl M Ka4yecTBO
CBETOBOMO MOTOKA.

Ecnuv cpaBHMBaTL «nna3MeHHble» cBeTUbHUKK LG co cBe-
TUNbHUKAMK Ha ocHoBe MITJ1, To, BO-nepBbIX, HANMLO Pa3HULA
B cBeToBOoM oTAadve. CBeToBasa oThava CBeTUNbHMKA Ha MIJ]
ocTasnseT npuMmepHo 60-80 nM/BT. «[1na3MeHHbIN» CBETUNb-
HWK nMeeT ceeToByto oTaady 80-85 nMm/BrT.

CBeT «Mnia3MeHHoro» CBeTUIIbHUKA U3/Ty4YaeT B Pa3bl MeHblLe
ynbTpaduroneta — Ha 92% MeHblUe, YEM ranoreHHbIe 1aMmbl HaKa-
NMBaHMA C KONBOWM N3 KBApLEBOro cTekNa 1 Ha 66% MeHblUEe, Yem
JNIIOMUHECLEHTHbIe aMnbl, YTO 6/1ar0TBOPHO BAMSIET HA 300POBbE
ntogen, paboTaloLmx Nof CBETOM Takux flamn. «[1na3MeHHble»
CBETU/IbHUKM OKa3alMCb 3HAYMTENbHO 3KONOTMYHEee, 4YeM
PTYTHbIE, MeTasIorasoreHHble 1 NtoMMHecUeHTHble. Hanpumep,
copep»aHue pTyTn B pTyTHOW Nnamne — 200-250 Mr, B MeTan-
noranoredHon — 100-150 mr, B ntoMuHecueHTHon — 10-20 mr;
B «MJIa3MEHHOM» e CBETUSIbHWKE PTYTN HET BOOBLLE, YTO CTaBUT
NX MO 3KOJTOMMYHOCTU PSILOM CO CBETOAMOAHBIMU. TaKKe «Mnas-
MEHHbIE» CBETUIbHUKN HE COAEPIKAT HM CBMHLA, HW MblWbsKa.
CneKkTp 1M3nyyeHus CBETUSIbHUKOB AAHHOIO TMMa 04YeHb BM30K
K eCTECTBEHHOMY CBETY, N3/ly4aeMoMy COTHLEM. «[1na3MeHHble»
NaMMbl XapaKTePU3YOTCS BbICOKUM MHAEKCOM LiBETOMNepeaayu
Ra — 6onee 80. Ecnu cpaBHUTL rpaduKmM CNEeKTPOB U3MydeHus
Pa3/IMYHbIX TUMOB METaNI0rasNoreHHbIX IaMM U «M1a3MeHHOoM»
NaMmnbl, TO MOXKHO YBUOETbL, YTO CNEKTP NEePBbIX ABASETCS «Jn-
HeryaTbiM», @ CMEeKTP NoCNeAHUX — CMIOWHOM U MAKCUManbHO
NPUBAMMKEH K CMEKTPY HACTOSALLErO COJTHEYHOrO CBeTa.

Ba)kHoe npenMyLLEeCcTBO «M1a3MEHHOro» CBeTUIbHUKA — bbl-
cTpomencteue. Hanpumep, ans goctmxenns 80% HoMMHaNb-
HOro CBETOBOMO MOTOKA Hy»Ho Bcero 12 c. [Mocne BbIKoYeHUS
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NMOBTOPHO MOXHO BKJIOUYMTb CBETUbHWUK 4Yepe3 5 MuH. [Ans
cpaBHeHusa: Ml TpebyeT Ha pa3orpeB 0KOMO 4 MUH, a ee No-
BTOPHOE BKJIIOYEHME BO3MOXHO He paHblue, YeM yepe3 15 MuH.

NHOYKUMOHHbBIE TaMMbl BLICOKOTO [AaBJIEHMS OT/IMYakTCS
BbICOKOMW CTabWNbHOCTbIO CBETOBOMO MOTOKA, COCTaBASIOLLEN
90% B TeYeHMe BCEro CpoKa Cny»bbl. «[1nasmeHHas» namna
He MMeeT 3N1eKTPoaoB (a 3To 04HO M3 caMbix cnabbix MecT
PaspAaHbLIX UCTOYHUKOB CBETa), YTO MO3BOSMIO0 KOMMNAHUK
LOBEeCTU cpeaHuii cpok cny»kbbl yctporcTea o 50 000 yacos.

PaboTbl N0 MHAYKLMOHHBIM NlaMnaM BbICOKOMO OaBJEHUS
nHTEHCMBHO BeayTca v B CLUA (bupmbl e2 1 apyrune), Kutae
N LPYrux cTpaHax.

[MTOMMUMO BCErO MPOYEro, «Mnfa3MeHHas» namna okasanach
NPeKpacHbIM NCTOYHMKOM CBETA A1 BbIPaLLMBAHUSA PACTEHUNA.
HeKoTopble yYeHble CHUTAIOT «Ma3MEHHbIE» CBETUITbHUKMW Hau-
6onee NepcneKTUBHLIMU UCTOYHMKAMMN CBETA 419 OpPaHXKepen.

4.4. CBeTOgMoOnbI

JNeKTpuYecKne UCTOYHUKIN cBeTa nossuancb okono 140 net
Ha3af, 1 3a BCe 3TM rofbl JII0AM MCMONb30BaaM Ba TMMNA UCTOY-
HWKOB CBEeTa — TenoBble 1 rasopaspsaHbie. M ToNbKo B caMoM
KoHUe 20-ro BeKa Nosasuics TpeTuit TUM 3NEKTPUUYECKMX UCTOY-
HWKOB CBeTa — MNOJIyNPOBOAHWKOBbIE UM CBETOM3NyYatowme
avopbl (cBetoamonbl).

B cBeToanonax ncnonb3lyercs NPUHLKN reHepauum ceeTa
NPV NPOXOXAEHUN 3IEKTPUYECKOro TOKA Yepes rpaHuLy nosny-
MPOBOAHMKOBOMO 1 MPOBOAALLEr0 MaTepUanoB. I1eKTPUYECKNn
TOK — 3TO MOTOK 3/IEKTPOHOB B ONpeesleHHOM HanpaBieHunu,
OBWXKYLIMICA NMof OeNCTBUEM HAMPSXKEHWS Mexxay KOHLaMu
npoBogHuKa. [lpoBogdline MaTepumansl WUAW TMPOBOOHUKN
MOXXHO CPaBHWUTb C KaHaNoM, Mo KOTOPOMY TeYeT NOTOK BOfbl,
a NosynpoBOAHMKM — C MOPOroM Ha MyTu NoToka. B ogHy cTopoHy
(«cBepXY BHM3») NOTOK 6e3 npobneM npeogosieBaeT Nnopor, npu
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3TOM [laXKe BbIOENsst KaKoe-To KOIMYECTBO 3Heprmm. Ho 4Tobbl
3aCTaBMWTb 3TOT NOTOK NPeoAosieTb MOPOr B 06PaTHYH CTOPOHY,
HAZ0 3aTPaTUTb KaKoe-To ycunue, Heobxo4nMoe Ans nogbema
NoTOKa Ha BbICOTY NMopora.

B nonynpoBoOHWKax 3NeKTPUYECKUIA TOK B OOHY CTOPOHY
(B MpoBOASALLIEM HANPABAEHUN) TEYET NPU MPUIIOKEHNN Oaxe
HeboMbLIOro HanpseHus (Kak Bbl yKIOHa B KaHane c BO-
non), ceoboaHo npeoosesas Nopor. B noToke BoAbl 3HEpPrus,
BblEeNsoWancs npy NpeofosieHnn Nopora, MoXeT BpaLlaTh
TYpOUHbI, MENIBHUYHbIE KOJIECA W T. M. — BCE 3aBUCUT OT BbICO-
Tbl MOPOra M KoNMyecTBa NpoTeKatowen Boabl. TOYHO TaKxKe
3/IEKTPOHbI NPWU NPEOAONEHNN «3HEPreTUYEeCcKOoro nopora»
BbIAENSAIOT onpenesieHHy aHepruto. 06bIYHO 3Ta 3Heprus
BbIENAETCS B BUAE TEMNa, HO Npu OnpeaeneHHbIX YCT0BUSAX
MOXKET NpeBpalaTbCs 1 B CBET.

@DaKT CBEYEHMNSA HEKOTOPLIX NMOJSTYNPOBOAHMKOBLIX MaTepua-
noB (BepHee, rpaHuLibl MEXAY NPOBOLHWKOM 1 MOYNPOBOAHK-
KOM) Mpu NMPOXOXKAEHWN INEKTPUYECKOrO TOKA Bbiil 3aMeyeH
B 1923 rogy pycckuM mnHxxkeHepom O. B. JloceBbiM. OgHaKo 3To
CBeYeHMe Bbl10 04eHb CnabbiM, U MPaKTUYECKOro NPUMEHEHUS
3T0T 3ddeKT Oonaro He Haxoams. B Hauane 60-x rogos nosiBu-
NWCb NepBble NpMbopbl, UCNONb3YytoWne 3TOT 3PPEKT — UHAN-
KaTOpHbIe 3/1IEMEHTbI CO CNabbiM KPaCHbIM, @ Yepe3 HECKOSTbKO
NeT v 3eNeHbIM cBeyeHneM. [pnbopbl NoNy4YnaM Ha3BaHe CBe-
ToavoAoB. B KauecTBe nNonynpoBOAHUKOBOIO MaTepmnana B HUX
MCMNONb30BaNNCb aPCEHUAbI AIOMUHUSA, MHAUS U CMECU ITUX
BelwecTs. CBeTOBas oTa4a CBETOAMOLO0B B Te rOflbl COCTaBAANA
He 6051ee 0,1 n1M/BT (B 100 pas MeHblle, YEM Y 1AM HaKanuea-
HMA), CPOK CNYXKBbl M3MEPANCA COTHAMU YaCcoB U, ECTECTBEHHO,
OHV [,aXKe He PacCMaTpMBaINCh KaK MCTOYHWKK CBeTa B 0bLe-
NPUHATOM NMOHVMaHWW.

MonoxkeHne KOpeHHbIM 06pPa30M Havano MEHSATLCS B KOH-
ue 80-x rogos, 6narogaps pabotam X. M. Andeposa n apy-
FUX Y4YeHblX, Korga 6biinM co3h4aHbl NMPUHLMMAMANBLHO HOBbIE
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NoNyNpPOBOAHMKOBbLIE MaTepMnarsibl, MO3BONMBLLME CPA3Y Ha Mo-
PSAAKN YBENUYUTL MOLLHOCTb, SPKOCTb, CBETOBYIO OT4A4y M CPOK
CNny»bbl cBeTOAMOAO0B. B HOBbIX MaTepmanax MCrnosb3yTcs
COEONHEHNS UHOWS, Tannus, a3oTa, alloMUHUS B Pas3fiMyHbIX
coyeTaHmsx. CBeToamoabl Ha OCHOBE 3TUX MaTepuanoB OaBa-
N y>Ke O0BOJIbHO SAPKWI CBET KPACHOro, 3e/IeHOr0, XKenToro
N opaH»KeBoro LBeToB. B 1994 rogy ANOHCKMM cneumanmncTam
1n3 komnanumn Nichia nocne noyTy ABaOLATUNETHMUX NOUCKOB
y[anocb co34aTb NepBble CBETOAMOAb!I C CUHUM LIBETOM M3/1yye-
HUsi. CUHMI CBET C MOMOLLbIO JIOMUHOGMOPOB CTanuM NpespaLlaThb
B XKEeNTbIN, AaloWmit B KOMBUHALMN C CUHUM Benblil CBET pas-
JIMYHBIX OTTEHKOB, M ¢ 1997-98 rT. B pasHbIX CTpaHax ogHoBpe-
MEHHO CTanun NosSBNATLCS NMepBble 0CBETUTENbHbIE NPUBOPLI,
B KOTOPbIX CBETOAMOAb! BbIMOMHANN GYHKUMM HE MHOMKATOPHbIX
3/1eMEHTOB, @ UMEHHO UCTOYHMKOB CBeTa.

CerogHs ceetogmomsl (MHoCTpaHHoe 0603HavYeHne — LED,
Lighting Emitted Diode) - HauGonee pa3BuBatoLeecs Hanpas-
neHne B 061acTu NCToYHMKOB cBeTa. Ceryac co3gaHbl CBETO-
OMOAbl MPAKTUYeCKM BCex LBETOB padyrin — oT KpacHoro 4o
®M1OoNeToOBOrO, a TakXKe Anoabl, M3ny4datoume B UHGPaKpacHON
nynbtTpadunoneToBon obnactax. K nponssoacTey CBeToANOL0B
NPUCTYNUAN MUPOBbIE NAepbl B 06/1aCTU UCTOYHMKOB CBETa
Osram u Philips n coTHK 6onee Menknx GrUpM Bo BCex pa3Bu-
TbIX CTPaHax.

B HacTosuiee BpeMss Ha nabopaTopHbix obpa3suax «be-
NbIX» CBETOAMOO0B aMepUKaHCKon dupmbl Cree [OCTUTHYTa
cBeToBas oThadva 276 nMm/BT, uTo 6M3KO K TeOpPeTUYEeCKOMY
npeneny. (CornacHo pacyetam GU3NKOB, NpeaesibHOe 3Haye-
HWEe CBETOBOW OTAAYM CBETOAMOA0B C «BenbiM» U3NyyeHnem
npw npueMmsaeMoM Kadectse LBeTonepenaun — 250-280 nm/
BT). MpoMbliwneHHble 06pa3susbl ceBeToamnonos paga eupm (Cree,
Nichia, Toshiba, Samsung, OnToraH) UMelOT CBETOBYIO OTAAYY
0o 160 nm/BT, To ecTb 6osiblie, YEM Y IOMUHECLEHTHbIX 1aMn
N Oa)Ke HaTpMeBbIX JlaMn BbICOKOro gasneHus. Maccoas
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npooyKuma nogasnsiowero 60nblWMHCTBA GMPM BbinycKaeT-
csi co cBeToBOM oTaadven okono 80 nM/BT, TO eCcTb Ha ypoBHE
XOPOLIMX JIIOMUHECLEHTHbBIX M MeTaNnoranoreHHbIX gamn.

Ho BOT xapaktepHoe coobuieHne dmnpMbl Cree 0 cBeTO-
OMOOHOM Namne ¢ PeKopAHOM cBeToBON oTaaden: «<KomnaHums
Cree BbInycTMAa HOBYtO cBeToaModHYO namny XLamp MK-R,
KoTopasti AEMOHCTPMpPYeT PEKOPLOHYH CBETOBYIO oTaadvy bosee
200 nm/BT. Takon nokasaTeNb 03Ha4aeT, YTo 8-BaTTHasA CBETO-
OMOLOHas namnoyka byneT cBeTUTb MPUMEPHO TaK XKe SPKOo, Kak
namna HakanueaHusa Ha 100 BT, KoTopas oaeT CBETOBOW NOTOK
1550-1630 ntoMeH. Komnanusa Cree coobuwmna o Havane Te-
CTMpOBaHMs cBeToaMoao0B HoBoro Tuna B despane 2010 roga.
B nabopatopuun oHM nokasbiBanu ceeToByto otaady 208 nm/BT.
MakcuManbHas ApKoCTb AocTUraeTcs npu temnepaTtype 25 °C,
TO eCTb NMPW HOpPManbHOM KOMHaTHOW TemnepaTtype. OgHako
B npouecce paboTbl cBeTogmnon Harpesaetca go 85 °C, n B atux
ycnoBuax ceetoBas oTgayva noHwukaetca pno 106,7 nm/Br.
MoyTh TpM roga NoHamo6MIOCh, YTOOLI 4OBECTM TEXHOSIOMUIO
00 CTaguMM MaccoBOro MpPoM3BOACTBA M pelwunTb npobremy
C TennooTBof4OM. BnpouyeMm, B peanbHbIX YC/0BUAX Takue
NaMnoYyKM BCe PaBHO He ByAyT NoKasbiBaTb /labopaTopHblie
208 nm/BT. CobCTBEHHO, M NPOM3BOAUTENL PEKTAMUPYET MX
Kak «100+ nM/BT», 4TO, 04HAKO, HE CHMXKAET 3HAYMMOCTM 3TOTO
TEXHOJIOMMYECKOro OOCTUXKEHUS».

MHorne dupMbl ans «benbix» CBETOAMOAOB YKa3biBaloT
06NN MHOeKc useTonepenadn 6onbwe 90. B npuHunne
3TO JoCTMXKMMOe 3HadyeHue. OOgHAKO NpM 3TOM HeobxoamMo
MMEeTb B BUAY, YTO C MOBbIWEHWEM KayecTBa LiBeTonepenadn
0653aTeNbHO CHWXXAEeTCs CBETOBas OThaya CBETOAMOAOB.
/I3BECTHbIV HEMELKUM cneunanucT B 06sacT CBEeTO4MO008B
T. K. XaH (T. Q. Khanh) poka3san, 4To 4acTo peKknaMupyeMblie
BENMYMHbLI cBeToBOW oTAauun benbix CO — 120-130 nm/BT npu
peanbHbIX ycnosusax namepeHnin (tok 350 MA, TemnepaTypa p-n
nepexona 80 °C) MoryT 6blTb OTHECEHbI TOSILKO K TAKUM TUMNaM

n.n. BAP®0ONOMEEB



CBETOAMO0B, Y KOTOPbIX Ry HEBLICOK (60-75) U OHM NPUOOHbI
07151 TPUMEHEHMUS B YIMYHBIX CBETU/IbHUKAX U BO BHYTPEHHEM
OCBELLEHWN C HU3KNMYK TPeBOBAHUSMUN K KaYecTBy LiBeToMnepe-
naun. K coxaneHuiw, 6biTyeT MHeHue, 4to benbie CL co cee-
ToBoM otaaven oo 130 nM/BT MoryT uMeTb BbICOKOE KauyecTBO
uBeTonepenayn. Ho ato — oueBnaHoe 3abny>xkaeHme, NpUYMHOMN
KOTOPOro SIBASIeTCS HEOCBEAO0MJIEHHOCTb O MOCAEAHUX Uccie-
OOBaHMAX NN HEKOPPEKTHasi HopMaLms NpomMsBoguTenemn
0 CBOEN NpoayKuuu.

Mo maHHbIM GUPMU3TOTOBMTENEN CPEOHUIN CPOK CYXKObI
cBeToaMoaoB Manon moliHocTk npesbiwaetT 50 000 uacos,
MHOrve GupMbl He cTecHsoTcs ykasbiBaTb M 100 000 yacos.
Haunbonee ysaxaeMslie dupmbl (Osram, Philips, Nichia) gns mouu-
HbIX CBETOAMOA0B 1 CBETOAMOAHBIX MOAYNEN AatoT CPOK CIy»Kbbl
25 000 yacos. PeanbHoro noaTeepxxaeHns aTnux umndp noka Het.

Hano ckasaTtb, 4To BypHbIA POCT NPOM3BOACTBA CBETOAMO-
0OB NpY 0QHOBPEMEHHOM YYYLLIEHWMN X NapPaMeTPOB NOPOAMS
MHO>KecTBO MMdOoB. B cpeacTBax MaccoBom HGopMaL MM ctanm
NoSBNATLCS PeKSlaMHble 0bbsABNEHUSA 0 NPOLAAXKe CBETOAMOA-
HbIX CBETU/IBHMKOB, 06ECNeYMBaOLLMX «TPEXKPATHY 3KOHO-
MWIO 3/1EKTPO3HEPTMM» U CPOK OKYMaeMoCcTu OAWMH-ABa rofa.
Mpn 3TOM 06bIYHO HEe COOBLLAETCS, MO CPABHEHUIO C KAKUMU
MCTOYHMKAMK cBeTa obecneymBatoTcs obellaHHble 3KOHOMUSA
1 CPOK OKYMNaemocTu.

YunTbIBasi KOHCEPBATMU3M NPUBbLIYEK HAaCENEHWS, B MOCTENHNE
roabl o4eHb BypHO pa3BmBaeTcsa pa3paboTka U NPoM3BOACTBO
CBETOAMOLHbIX 1aMN AN NPSMOM 3aMeHbI MU B CYLLEECTBYIOLLMX
CBETUIbHUKAX TaMM HaKaAMBaHUS U IIOMUHECLEHTHbIX TaMn (Tak
Ha3blBaEMbIX «PeTPOGUTOB»). CeroHs Ha pbiHKE NPeaCcTaBIeHb
y>Ke COTHW TMMNOB Takmx Namn. Mpruyem BCTPeYaoTCs COBEpLLEH-
HO daHTacTMYecKMe BapmaHTbl. Hanpumep, poccnmnckas dupma
Gauss npefnaraet B Ka4ecTBe aHasiora COPOKaBaTTHOM NaMnbl
HaKannBaHWs CBETOAMOLHYH NaMny MolHocTblo 3 BT, a aHano-
rOM Namnbl HaKannBaHms MolHocTbio 60 BT dupma npegnaraet
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Puc. 29.
CseTogmnogHas
nlaMna MOLHOCTbIO
10 BT - npusep
KOHKypCa,
npoBeAeHHOro
MuHucTepcTBOM
aHepreTukn CLLUA

e
ﬂmu}

Puc. 30. JTamna
Parathom Classic
A 8012 W, Osram

CBETOAMOOHbBIE NTaMMbl MOLWHOCTbIO 5 BT! 3asBneHHbI drupmMon
CpOoK cny»bbl cBeToamoaHbix namn — 6onee 50 000 yacos.

O4yeHb NoKasaTesieH B 3TOM OTHOLWIEHUW MEeXAyHaponOHbIn
KOHKypC, npoBeaeHHbin B 2009-2011 rogax MuHmuctepcteomM
aHepreTnku CLLUA Ha pa3paboTKy cBETOAMOLHOM NnaMnbl ans
NPSIMON 3aMeHbl laMnbl HakanuBaHms MowHocTeio 60 BT. Jlamna
OOMKHA MMeTb CBETOBOM MOTOK He meHee 900 M, MOLWHOCTb
He 6onee 10 BT, cpok cny»x6bl He meHee 25 000 yacos, 0bwmi
MHOeKc uBetonepedayn Ra Bbiwe 80, KO3aPbMULNEHT MOLLHO-
ctn (cos @) He MeHee 0,7. Kak BMaOHO, TpeBOBaHNSA He Takue
y> 3a06nayHble, ecnv CyauTb 0 NapaMeTpax CBETOAMOA0B Mo
peknamMHbiM MaTepuanam. Mpemus nobegutenio — 10 Mun-
JNIMOHOB Aonnapos. Ho 3a ABa roda co BpeMeHn o6bABNeHUs
3TOro KOHKypca bblna nofaHa ToNbKO OfHAa 3asBKa — 0T GUPMb
Philips. ®upMbl «Gauss», ecTecTBEHHO, Cpeamn NpeTeHAeHToB Ha
npemnto B 10 MAIH 0NNaPOB He OBbIN0, TaK Kak Ha GupMe, NoBK-
OMMOMY, BCE Ke MOHMMAIOT CTeNeHb CBOEro 6€30TBETCTBEHHOMO
obMaHa noTpebutenen.

B okTsa6pe 2011 roga MuHuctepctso aHepreTnkm CLUA npn-
cyomnno npemunio «L-Prize» cBeToAMOOHON NaMne MOLLHOCTbIO
10 BT dupmbl Philips (puc. 29).

OpOHako B MPOM3BOACTBO /151 3aMEHbI LLIECTUOECATUBATTHON
NaMnbl HaKanMBaHWA 3anylleHbl CBETOAUOAHbIE S1aMMbl MOLL-
HocTbio He 10, a 12 BT («My Ambiance» gns 6bIToBOro cexTopa
n Master LED Bulb A60 12 BT nns npodeccnoHanbHOMo CEKTO-
pa). HayanbHbii cBETOBOI NOTOK 3Tux namn — 806 M (y namn
HaKkanMBaHmsa MolLHOCTbIO 60 BT ¢ KpUNTOHOBBLIM HaMoMHEHW-
eM — 760 nM), cpok cnyx6bl — 25 000 yacos. JTamnsl Parathom
Classic A 80 12 W ¢ aHanornyHbiMmM napametTpaMmmn Hadana
BbiNycKaTb Takxe dpupma Osram (puc. 30). OtnyckHas onTosas
ueHa namnbl «My Ambiance» MoulHocTbio 12 BT-48.4 eBpo
(okono 2000 py6neit).

Boktabpe 2011 roga cBeTogmomHblie namnbl «OnTontoKkc-E27»
Cc uokonem E27 ans npaMon 3aMeHbl SlaMM HaKaJMBaHUSA
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MoLHOCTb0 60 BT Hauano BbINyCKaTb POCCUNCKOE NPeanpusTne
«0nToraH» (puc. 31).

MapameTpbl aToM namnbl: MowHOCTb 11 BT, HauanbHbIN CcBe-
ToBoW noToK 720 nM, uBeToBas Temnepatypa nsnyyexHms 3000 K,
0bwmin nHoekc usetonepenadn 80, pacyeTHbIN CPOK CAYKObI
csetoamonos 50 000 yacos. 310 e NpeanpusTUe npennaraet
M namnel Ha ceetoamomax «OnTontoKc-Tpena» ans npsMomn

3aMeHbl JIIOMUHECLEHTHbBIX NaMn MolwHocTelo 18, 36 1 58 BT.
CeeToBas oTAa4Ya 3TWX JlaMn NpW HENTPaNbHO-6e/10M 1 X0No4HO-
Puc. 31. Jlamna
«OnTONMOKC»,
50 no 63 nm/BT, MowHocTb — 10, 20 1 30 BT. 3T napamMeTpbl «He  «OnToraw»

6enom mnsnyyeHun — ot b6 go 73 nmM/BT, npu Tenno-6enom — ot

33LUKaNMBAloOT» 1 BbI3bIBAOT ONpeaesieHHoe AoBepye.
AnoHckas ¢unpma Toshiba BbINycTWAa Ha PbIHOK CBOO CBe-
TOOVOLHYO NaMny Oasa NPsSiIMON 3aMeHbl aMn HaKannBaHUs.
MowHocTb namnbl — 8,4 BT. CBeTOoBas oTgaya 1aMmn ¢ Xos104-Ho-
6enbiM cBeToM — 77, ¢ Tenno-6enbim ceetoM — 71 nM/BT; cpok
cny>K6bl — 25 000 yacoB; CBETOBOWM NOTOK K KOHLLY CPOKa CAY>K6bl
cHmkaeTcs Ha 50%. OctaeTcst 106aBMTb, YTO GMpPMEHHAs LeHa
3Ton namnel — 73,84 eBpo, TO €CTb OKOJ10 TPEX ThiCAY pybnen.
B mMae 2012 ropa Ha MexaoyHapoOHOW CBETOTEXHWMUYECKON
apmapke «LIGHTFAIR International» B Jlac-Berace koHuepH GE
Lighting npenctaBun nepByto B Mupe cBeToAMoaHY «Retrofit»-
namny tuna «Energy Smart® LED» mowHocTbto 27 BT. OHa nos-
BOJSISIET MOJSTYYNTb IKOHOMMIO 3NeKTPo3aHeprum 73% npu 3aMeHe
namnbl HakanmeaHus 100 BT. OCHOBHbIE XapaKTePUCTUKM TaMnbl;
» CetoBon notok — 1600 nM, 4TO NpeBbILIAET CBETOBOM
notok 100-BaTTHOM CTaHOAPTHOW NaMnbl HaKaMBaHUSA
(1360 5nim)
« CetoBas orpava «Energy Smart® LED» cocTtaBnser
60 nM/BT (B 4,4 pa3a 6onblue, 4eM y aMnbl HaKanuBaHUs
100 BT)
« LisetoBasa Temnepatypa usnydyerma Tu = 3000 K (cooTseT-
CTBYET CBETY rafloreHHON NaMmbl HaKannMBaHus).
* [lonesHbin cpok cny»x6bl — 25 000 yacos
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Benyuine ceetogmonHbie dupmbl, npexae scero Cree u Philips,
CerofHs ycuneHHo paboTatT Had CHUXKEHWEeM CTOMMOCTU
CBETOAMOLHbIX N1aMn AJ1s NPsiIMOM 3aMeHbl J1laMMn HakanuBa-
Hus. [MocTaBneHa peanbHas UeSlb — JOBECTN PO3HUYHYIO LEHY
aHanoros 60-BaTTHbIX N1aMn HakanmeaHus oo 10 espo. Philips
cobupaeTcs pewnTb 3Ty 3agady Ao koHua 2013 ropa. MNoka
e LeHbl TaKMX J1TaMn 3HauyMTenbHO Bbile. Kak nokasbiBatloT
pacyeTbl, COOK OKYMaeMoCTV TakMX NaMn Npu CyLLeCTBYHOLLMNX
pacueHKax Ha 3JIeKTPO3HEPruo 1 execyTo4yHon paboTe Mo
3 yaca cocTtaBnsaeT bonee NATN NeT.

HepnaBHo MwuHuctepcteo aHepretuku CLUA yTBepamno
TpeboBaHMs K laMnam Co CBETOAMOAAMM ANS NPSMON 3aMeHbl
naMn HakanueaHusa. JlaMnbl C napameTpaMu HUXKe yTBep-
XOEHHbIX, HE MOryT nocTynaTe B npogaxky B CLLIA: cBeToBast
oTgaya — 50 nMm/BT ona namn mowHocTbio 4o 10 Bt n 55 nm/BT
Ona namn 6onblen MolHocTH, Ra He MmeHee 80, KoadduUMeHT
MoLlHOCTU — He MeHee 0,7.

MapaMeTpbl BCEX UCTOYHMKOB CBETA TaK UM MHaYe 3aBUCAT
0T TeMnepaTypbl OKPYXKatollero Bo3ayxa. MeHblie Bcero ato
NPOSIBNAETCS B laMMNax HaKaaMBaHWs, CUSIbHEE BCEro — B J1t0-
MUHECLEHTHbIX laMnax 1 ceetoamomax. O NOMUHECLEeHTHbIX
naMnax 6blJ10 CKa3aHo Bbille, @ TeMNepaTypHYo 3aBUCMMOCTb
napaMeTpoB CBETOAMOLOB PAaCCMOTPUM CeiYac.

B peknamHbix MaTepuanax, fa 1 B KaTajslorax HeKoTopbix
dUpM NpUBOOSATCA NapaMeTpbl CBETOAMOA0B, MOKa3biBaloLine
MX HEOCMOPUMBbIE MpenMyLLlecTBa Nnepes ApYrMMu UCTOYHUKAMK
cBeTa: ceBeToBas orhava oo 200 nm/BT npu cpoke cny»bbl fo
100 000 yacos. [1ns cpaBHEHMS: y 1aMn HaKanMBaHMs 0bLLero
Ha3HayeHusa 3T NapameTpsl pasHbl 12-15 nm/BT 1 1000 yacos.
OpHako KpalHe pedkKo, Aa v To MeSIKUM WpKUdTOM rae-Hnbyob
B HE3aMeTHOM MecTe, rOBOPUTCS, YTO MapaMeTpbl CBETOANOO0B
npuBeneHsl Npu Temnepatype p-n nepexoaa + 25 °C.

TnoBas 3aBMCMMOCTb CBETOBOIO NOTOKA M CPOKA Cy»KObl OT
TeMmnepaTtypbl p-nN Nepexoaa nokasaHa Ha puc. 32 n 33.
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N3 3TuX pUCYHKOB BWMAOHO, YTO MpW TemnepaType nepexona
+75 °C cBeToBas oTnada cHuxKaeTcst npuMepHo Ha 30%, nporHo-
3UPYEMBIV CPOK CAYXKObl — MPUMEPHO TakKe. [Tpy fanbHenLeM
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pocTe TemnepaTypbl NPoMcXxoauT elle bonee 3aMeTHOe CHUXKe-
HWE OCHOBHbIX MapaMeTpoB CBeTOAMO0B. [1peaenbHol TeMne-
paTypow nepexona MoxHo cumtatb +150 °C.

OTctoga MOXHO cAenatbh OOHO3HA4YHbIA BbIBOL: 4TOObI
co3naTb 3GPEKTUBHbBIN OCBETUTENbHLIN Npubop, Heobxoam-
MO, Npexkde Bcero, no3aboTnTbCa O TeMMNepaTypHOM pexxmme
cBeToOMomoB. K coxaneHuto, 3To AenaeTcs OaneKko He Bceraa.
[o3ToMy peasibHble CBETUbHMKN CO CBETOAMOAAMM MPU UCMbI-
TaHMAX Y4acTO NOKAa3bIBAOT AaSIeKO He Te NapaMeTpbl, KOTopble
OblNV 3as1BIeHbI U3rOTOBUTENEM.

CeeToamonbl oenctentenbHo MoryT pabotats 100 000 ya-
COB 1 pae 60blle, HO TONIbKO MPW CTPOroM cobsitogeHnm
TemnepaTypHOro pexxnma. ToUHO TaKXKe M CBeToBas oThadva
CBETOAMOAO0B AOCTUraeT PeKOpPAHbIX 3HAYEHUI Npu TeMne-
patype nepexoda He Bbiwe +25 °C. K coxkaneHuto, B noroHe
33 MECcTOM MoA «CBETOAMOOHbLIM COJIHLEM» MHOTUE GUPMbI
B OOKYMEHTauuu W, 0COBEHHO, B peKSlaMHblX MaTepuanax
YyKa3blBalOT AS18 OCBETUTEsIbHbIX MPUOOPOB CPOK CIYXKObI
N CBETOBYIO 0TAadvy, NPUCYLLUE «rOfbiM» CBETOAMOAAM, pa-
60TaloWMM B nOeanbHbIX ycnoBusx. Micnonb3ys 3Ty OaHHble,
a BepHee — MaHuNynmpyss UMW, OOCYy»KuMe nonynspu3aTopsl
«onpenensioT» CPOK OKYNaeMoCTV CBETUJIbHMKOB CO CBETO-
Ononamun B NofTopa — ABa roaa, a To M B oAuH rod. Hago cka-
3aTb, YTO NpobremMa HedoCTOBEPHOCTM AaHHbIX 0 MapamMeTpax
CBETOAMOLOB CYLLECTBYeT BO BCEM MUPE.

B MunwncTepcTtse aHepretnkun CLUA paspaboTaHa cneunans-
Hasi NporpaMMa MCnbITaHW CBETOAMOOHbBIX JlaMM 1N CBETU/Tb-
HMKoB «CALIPER». [TpoBeaeHo y>Ke OeBSATb CEPUN UCTbITAHWUN,
B pe3ysibTaTe KOTOPbIX 0KA3as10Ch, YTO 3asB/IEHHbIM NapaMeTpam
COOTBETCTBYET MEHbLLIE TPETU UCMbITAHHbIX CBETUbHMKOB. Y 5-TK
13 26-T NPOBEPEHHbIX M3AeNni chad CBEeTOBOro NOTOKa NpeBbl-
cnn 30% meHee yem 3a 1000 yacos. Elle xyaLimne pesynstaTsl No-
Ny4yeHbl B TOMCKOM MOSIUTEXHNYECKOM UHCTUTYTE, MPOBOAMBLLEM
NCMbITaHUS CBETUSIbHMKOB CO CBETOAMOLAMM Pa3HbiX GUPM.
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MpencTaBneHne 3aBe0MO HELOCTOBEPHbIX NapaMeTpoB
B AOKYMEHTALMN Ha CBETUSIbHWUKM He MPOCTO BBOAMUT NOTpe-
6uTenen B 3abnyxaoeHve, HO M Bbi3bIBAET Y MHOMMX pa3oya-
pOBaHVe B CBETOAMOAAX KaK AENCTBUTENIbHO NEPCMNEKTUBHOM
NCTOYHMKe cBeTa. [103TOMYy Hago 0cobeHHO A06POCOBECTHO
NOAXOOMNTb K COCTaBNEHWNIO TEXHWNYECKOWN IOKYMEHTALMM, YTO-
6bl HE HAHECTW HEMOMPABUMOr0 BPeAa 3TOMY NePCNeKTUBHOMY
HanpaBnNeHUD CBETOTEXHUKMW.

N3-3a 0TCYTCTBMS LOCTOBEPHbIX LaHHbIX O PEasIbHOM CPOKe
Cny>bbl M peanbHON CBETOBOW OTAAYe FOTOBbIX CBETUSIbHU-
KOB CO CBETOAMOAAMU HEBO3MOXHO TOYHO PacCyYMTaTb CPOKMU
OKYMaeMoCTW TaKMX CBETUJIBHWKOB W OLEHWTb NoTeHuman
peasibHOM 3KOHOMUK 3IEKTPO3HEPrUK. B Kakol-To Mepe 3dech
OPUMEHTUPOM MOTYT CAYXUTb AaHHblE KPYMHENLWMX CBETOAMOA-
Hbix dmpM — Osram, Philips, Nichia, Cree, a Takxe TpeboBaHus
MuHucTepcTBa aHepretnkn CLUA. Hu B 0gHOM M3 KaTanoros
Ha3BaHHbIX GUPM He BCTPeYaeTCsa CPOK CNy»Kbbl CBETOAMOO0B
6onee 50 000 yacos. [1n15 MOLLHbIX CBETOANOOHbBIX MOLYSIeN, Kak
npaswuno, dpurypmpyet umdpa 25 000 yacos. [Mpu aToM cBETOBaS
oThpada coctasnsaet He 6onee 80 nm/BT. Hanpumep, HoBelwas
pa3paboTka ¢dmpmbl Osram — moaynmn PrevalLED MoulHOCTbIO
11, 28 n 43 BT — nMetoT cBeTOBY0 0TAa4dy MeHee 75 nM/BT npu
usetoBol TemnepaTtype manydenus 3000-4000 K n obuwiem
nHoekce usetonepenadn 90. CBetogmogHas namna aTton e
dnpMbl MoLHOCTbIO 9 BT ons npsMon 3aMeHbl NaMnbl HaKanun-
BaHus nmeeT ceeToBon noTok 700 M 1 cpok cny»k6bl 10 000 u.

[ns npsaMon 3aMeHbl NIOMUHECLEHTHbIX 1aMn MHorve dup-
Mbl BbIMYCKAlOT CBETOAUOAHbIE aHANOrM B TpybKax AMaMeTpoM
26 unn 16 MM ¢ Lokonamm cooteeTcTBeHHO G13 1 G5. Hanbonee
BbICOKME MNapaMeTpbl MMET Takue namnbl, BbiMNyCKaeMble
dunpmamn Havells Sylvania, Toshiba, Aura Light. Hanpumep,
¢dupma Havells Sylvania B koHue mapTa 2013 roga obbsasmna
0 Hayane nponssoacTea namn «ToLEDo Tube T8» onsa 3aMeHsl
JIIOMUHECLEHTHbIX SlaMn MoLHocTbio 18, 36 1 58 BT. MowwHoCTb
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CBETOAMOOHbIX 1aMmn cooTBeTcTBEHHO 11, 26 n 32 BT. cBeTOBOM
notok — 1200, 2600 n 3200 nM, obwmit MHOEKC LBETONEPEna-
4yn Ry He meHee 80, cpok cny»6bl — 40 000 yacos.

Kopenckasa drvpma Samsung B mapTte 2013 roga obbaBu-
fla 0 Hayane npoussoacTsa nNamn gnuuon 1200 mm (ananor
JIIOMUHECLLEHTHOM NaMnbl MOLWHOCTbI0O 36 BT) co cseToBOM
otoaden go 140 nM/BT. MowHocTe namnbl — 15,4 BT, cBeTOBOM
notok — 2150 nm.

Poccuinckoe npegnpustie «OntoraH» npou3BoguT Ta-
kue nambl MowHocTbio 10, 20 v 30 BT co cBeToBOM oTOoadven
0o 73 nM/BT 1 ¢ oxknpaembiM cpokoM cnyx6bl 50 000 yacos.
OnHako napamMeTpbl CBETOAMOOHbIX 1aMM M3MEHSATCS HAaCcTOb-
KO BbICTPO, 4TO 3TU UMdpPbI (OaHHble 20171 roga) MoryT BbiTh yxKe
yCTapeBLUMMMU.

B 2011 rogy BcTynun B cuny Cop npaswn CM52.13330.2011
«EcTecTBEHHOE M NUCKYCCTBEHHOE OCBELLeHMWe», 3aMeHUBLINNA
«CTpouTenbHble HOpMbl U npaBuna CHull 23-05-95*». B atom
OOKYMeHTe BrnepBble CBETOAMOObI PACCMATPUBAIOTCS KaK cCaMo-
CTOATENbHbIA 1 NMOJTHOMPABHbI UCTOYHUK CBETA, Pa3peLleHHbIN
K BCeobLLEMY MPUMEHEHMIO NOYTU BO BCEX CAyYasax (3a UCKIIO-
YeHueM OeTCKUX Y MeAULMHCKMX yupexkaeHuin). MogpobHee 06
aToM «CBoae npaBmn» BbI0 CKa3aHo B raBe 3, MOCBSLEHHON
HOPMUWPOBAHMIO OCBETUTENbHbIX YCTaHOBOK. Cenyac xe elle pas
noOYepKHEM, YTO CBETOAMOAbI B Halleh CTpaHe CTanu MnosiHo-
NPaBHbIMK UCTOYHMKAMK CBETa.

C wiona 2012 ropa sBegeH Hosbit TOCT P 54350-2011
«[Tpnbopbl ocBeTUTeNbHble. CBETOTEXHMYECKNE TpeboBaHMs
n Metodbl ucnbitaHnm». B atoT FOCT BKAOUEHBI U OCBETU-
TenbHble NpUbopbl CO CBETOAMOA4AMM, O3eTCs TOSIKOBaHWe
cammx TepMmuHoB «Ceetogmon», «CBeTOAMOLOHbBIA MOAYSb»
n «CeetogmonHas namna», NPUBOAATCS crneunduyeckme Tpe-
60BaHNA K CBETUIbHUKAM CO CBETOAMOAAMMU, HE OTHOCSLLMECS
K OCBEeTUTESIbHbIM npubopaM ¢ OpyrvMu (TPagnmuMOHHbLIMM)

NCTOYHMKaMKM CBETA.
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CornacHo [OCT, cBetoguom — 3TO WCTOYHUK CBeTa,
OCHOBAHHbIM Ha WCMYCKaHWW HEKOrepeHTHOro u3ny4ye-
HUS B BMOMMOM AMana3oHe OJINH BOJSIH NpW NpomnycKaHum
3JIEKTPUYECKOrO TOKa 4Yepes3 MoJlyNnpoOBOOHMKOBLIN OMOL.
CeeTogmnopHbin Moaynb — cbopka n3 OByx unu bonee cee-
TOAMOLOB C MOJIHbIM HABOPOM 3NTEKTPUYECKMX, ONTUYECKNX,
MEXaHUYECKMX N TensoBbiX KOMMOHEHTOB 6e3 yCTpOWCTB
ynpasneHus. CBeTognMogHaa namna — flamna, B KOTOPOMW
CBEeT M3/ly4aeTcs OOHMM MM HECKONbKMMK CBETOAMOOAMMU,
pa3MelleHHbIMX B CBETOMNPOMycKatLen Kosbe, U BKIOYa-
olas oNTUYECKMe, MeXaHNYeCKNe, 3aNeKTpUYecKne 1 Ten-
JI0Bble KOMMOHEHTbI U CHabXeHHasa CTaHA4ApPTHbIM LOKOJIEM.
OcBeTuTeNbHbIN NpMBOP CO CBETOAMOOAMU. OCBETUTESbHbLIN
npnubop, B KOTOPOM B Ka4yecTBe UCTOYHMKA CBETA UCMONb3y-
l0TCS CBETOAMOLbI, Hepa3bopHbIN 0CBETUTENbHbIN NPUGop Cco
CBETOAMOOAMMU: OCBETUTESIbHbIN NPMOOP CO CBETOAMOAAMM, N3
KOTOPOro MCTOYHMK cBeTa (B 4aCTHOCTW, CBETOBOWM MOYSlb)
He MOXeT BbITb U3bAT NPU GOTOMETPUPOBAHNM UL 3aMEHEH
npwn aKChayaTauun.

Bnepsble BKOYeHbl NOHATUA «CBETOBAsA OTAa4ya OCBETU-
TenbHoro npubopa» n «KoabdburumeHT CBETOBOM OTAAUN».

CeeToBaa oThaya OcCBeTMTeNbHOro npubopa — 370 OT-
HOLleHWe CBETOBOro MOTOKA OCBETUTENbHOro npubopa npwu
YyCTaHOBMBLUEMCSI TEMJIOBOM pPeXWMe K ero notpebnsemMon
3neKkTpuyeckon MouHocTh. KoadpduumneHT cBeTtoBOM oToaum
ocBeTUTeNbHOro npubopa co CBETOAMOAAMM — OTHOLIEHUE
CBETOBOW OTAA4YM OCBETUTENIbHOMO NPMbBopa K CBETOBOM oTAave
codeprKallerocs B Hem cBeToamoaa.

B IOCTe npuseneHa Tabnuua 3Ha4YeHUn CBETOBOM 0TOA4YN
0J19 Pa3/INYHbIX TUNOB CBETUTIbHUKOB 1 MPOXKEKTOPOB CO CBe-
Togmomamu (tabnuua 26).

KoadbdunumeHT cBeTOBOM 0TOAAUN CBETUNBHMKOB CO CBETO-
Ononamm ons o6Lero ocBelleHns Npon3BoACTBEHHbIX M 0bLe-
CTBEHHbIX 30aHNN OOJIXKeH OblTb He MeHee 60%.
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Tabnuua 26. CeeToBasa oT4a4a CBETUbHUKOB CO CBETOAMOAAMM

06nactb Knacc CseToBas oTtaava, M / BT, cBETUIBHUKOB
npuMeHeHus cBeTo- A6
CBETUNLHWKOE  pacnpe- C NPU3MaTUYECKUM CBTOpM?HOM 3 ONTUYECKUX
pacceuBartenem onTUKOM 1 3KPaHUPYOLLUX
neneHus
3neMeHToB
Npo3payHbIM  MaTUPOBAHHbLIM
MomeleHnsa n 70 65 65 -
06LLecTBEHHbIX
et H 65 60 -
3LaHuN
P 65 60 -
MomelleHnsa n 70 65 70 70
npouns-
BOLCTBEHHbIX H B 65
3A43aHUI
P 65 60 65 65

3T NnapaMeTpbl Ha NePBbLIN B3rNAL KaXyTCS CUNbHO 3aHUXEH-
HbIMW — CEFOAHA pefKas dupMa AenaeT CBETOAMO/bl CO CBETO-
Bon otnaven meHee 100 nm/BT. OQHaKo NPOTOKOMbI peanbHbIX
MCNbITAHWI COTEH TWUMOB CBETU/IbHWMKOB CO CBETOAMOLAMW BO
BHNCW, «CBETOCe» 1 apyrnx BbICOKOKBaNMPULMPOBAHHbIX
yypexkaeHnsax nokasblBatoT, 4To TpebosaHmam MOCT P 54350-
2011 cooTBETCTBYIOT AasieKo He BCe NpeabsiBisieMble Ha MC-
NbITAHUS CBETUILHUKN. B CBA3M C 3TMM HEO6X04MMO elle pa3
NOAYEPKHYTb, YTO MPU COCTABNEHNMN TEXHUYECKOW AOKYMEHTA-
UMV Ha CBETUIIBHMKM CO CBETOAMOLAMM HYXHO 06paLaTe ocoboe
BHMMaHWE Ha JOCTOBEPHOCTb MPELCTABSEMbIX MAPaMETPOB.
Ecnun npeacTtaBnsioTcs 3aBeA0MO 3aBbllIEHHbIE MAapPaMeTpsbl, TO
3TO MOXKET NPUBECTM TOJbKO K PasoyapoBaHuio notpebutenen
B 3TUX NEPCMNEKTUBHbLIX UCTOYHUKAX CBETA U NOC/IeAYOLWEMY MX
OTTOPXKEHMUIO.

BTOCT P 54350-2011 BBefeHbl noHsTMA «LiBeToBas Temnepa-
Typa» 1 «KoppenunpoBaHHas LiBeToBas TeMnepaTypa». LieToBas
TeMnepaTypa — 3To TeMnepaTypa YepHOro Tena, Npy KOTOpow ero
N3NyYeHNe UMEEeT Ty XKe LBETHOCTb, YTO W MU3/y4YeHne paccMma-
TPMBAEMOrO MCTOYHMKA cBeTa. KoppenvpoBaHHas LBeToBas
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TeMmnepaTypa — 370 TemnepaTypa 4YepHoro Tesa, Npu KOTopom
KOOPAMHATLI LLBETHOCTM Ero U3nydeHuns 61n3km B npegenax 3a-
OAHHOro JonycKka K KoopamnHaTam LBETHOCTU pacCMaTpMBaeMoro
n3nydeHns Ha usetosoM rpaduke MKO (MexayHapoaHomn KoMuc-
CUW N0 0CBeLLeHMI0). PernaMeHTMpoBaHbl CleaytoLme 3HaueHns
KOPPEenMpoBaHHOM LIBETOBOM TeMnepaTypbl 4S8 CBETUIbHMKOB
co ceeTogmomamun: 2700, 3000, 3500, 4000, 4500, 5000, 5700
n 6500 K. OnpeneneHbl OONYCKM Ha Ka)kaoe 3HadeHue Koppe-
IMPOBAHHOM LIBETOBOM TeMnepaTypbl 1 NpuBeaeHbl KOOPAMHATbI
3T1X OOMNYCKOB Ha uBeToBOM rpadmke MKO.

Mpn mMcnonb3oBaHWM B OOHOM OCBETUTENIbHOM MNpubo-
pe HeCKOJSIbKUX CBETOOMOLOB WAW CBETOAMOLHbLIX MOoAynewn
OCT P 54350-2011 TpebyeT NnpuMeHeHMS M30enNnIi C OAMHAKO-
BOW LIBETHOCTbIO M3y4YeHns. [NoaToMy nponssoanTca noabopka
3TUX UCTOYHMKOB CBETa MO LBETHOCTU. [11s 3TOro Npeanpustis,
BbIMyCKaloLMe CBEeTOANOIbI, 06bIYHO NMPOM3BOAST NX COPTUPOBKY
Ha rpynnbl («BUHbI»), BHYTPU KOTOPbLIX CBETOAMOMAbLI PA3MYatoT-
CSl MO UBETHOCTU M3JTyYeHUss He3HaumTenbHo. B ocHoBe Takon
COPTUPOBKM («pa3BUHOBKIM») NEXMT NOPOroBas LIBeToBas 4ys-
CTBUTENBHOCTb Na3a, XapakTepusyemas TakK Ha3blBaeMbIMU
«3namncamm Mak Agama» — 30HaMu LIBETOBOMO NMPOCTPAHCTBaA
Ha rpadumke MKO, B npefenax KOTOPbIX r1a3 pasfn4yaeT ogHy ABe
TP UK YeTbipe LBETOBbIX rpagaumn. Yem bonee ctporas copTu-
poBKa, TeM gopoxke ceetoamoabl. B TOCT 54350 annuncel Mak
Afama 3aMeHeHbl YeTblipexyrofbHMKaMmn ¢ 3adUKCMpOBaHHbIMU
KOOpPOMHATaMU BEPLUNH Ha LBETOBOM rpaduke (puc. 34).

OnHuUM 13 BaxkHbix HoBoBBemeHun FOCT P 54350 cTano Tpe-
60BaHME NPOBEPKM BPEMEHM YCTAHOBJIEHUSI CBETOBOI0 NOTOKA
CBETUJIbHUKOB CO CBETOAMOAAMM U CMafa CBETOBOMO NOTOKA 3a
3T0 Bpems. Bpemsi cTabunmnsaumm OoSXKHO YKa3blBaTbCs B TEX-
HNYECKON OOKYMEHTALUMM Ha KOHKPETHble CBETUNTbHUKWU WUIN
oONpenensiTbCs aKCNepuUMeHTaNbHO BO BpeMs UcnbiTaHui. Cnag,
CBETOBOrO MOTOKA KO BPEMEHM ero ctabunmsaumm He OOSIXKeH
npesbIwaTh 15%.
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Puc. 34. LiBeToBoM
rpaduK ¢ YyeTbipex-
YrofibHUKaMm
[L0MYCTUMBbIX OTKIIO-

HeHuw

Koppenupo-

BaHHOW LBETOBOM
TeMnepaTypb
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[nsa orpaHnyeHna cnenswero aencrensa ceetunbHnkos B FOCT
54350 HOpPMMPYIOTCA 3aLUWTHbIE (MM YCIOBHO 3aUUTHbIE)
Yribl U 30Hbl OFPAHUYEHNS SPKOCTU. MaKcMManbHoe 3HaYeHme
rabapmuTHOM APKOCTM ANS BCTPAMBAEMbIX M MOTONOYHbIX CBE-
TUNbHWKOB co cBeToamomamu — 5000 ka/m? Mpasoa, nmeetcs
npvMeYaHue, 4To TpeboBaHNS K PAaBHOMEPHOCTU SPKOCTH NpK
pacyeTe rabapuUTHOW SPKOCTU OCBETUTENbHbLIX MPUOBOPOB CO
CBETOAMOLaMM, @ TaKXKe MEeTOAMKA UCMbITaHWI ellle HaxoasaTcs
B CTafiMN PAacCCMOTPEHUS.

TunnyHoe ycTponcTeBo Hanbonee MaccoBbIX CBETOAMOA0B
nokasaHo Ha puc. 35.

OcHoBy CBETOAMOLOB COCTaBMASET MOJYNPOBOAHWKOBLIN
KpucTann 1, pacnofioXeHHbI Ha NPOBOASALEN NOASOXKKe 2.
K KpucTanny v noanoxKke noaBoamMTCS aNeKTPUYECKoe Hanpsi-
XeHuve Yyepe3 BBOAbI 3 U 4. KpucTann oKpy»>KeH oTpaaTtenem b,
HanpaBnsoLLMM CBET B 04HY CTOPOHY. OT BHELHWX BO34ENCTBUN
KpuCTana 3aluiieH KopnycoM 6 13 Npo3padyHon 3noKCUAHON
cMonbl UM nonvkapboHaTa. BepxHas yacTb Kopnyca, Kak
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npaBuo, OefaeTca B BUOE Kyrnona C onpeaeneHHon KpUBM3-
HOM, N UCNONHSAET PONb IMH3bI, GOPMUPYIOLLEN CBETOBOW MyYOK.
NHorga BMecCTo Kynona genatTcs «anH3bl OpeHens», To ecTb
Habopbl KOMbLEBbLIX KOHLEHTPUYECKNX MUKPOIMH3 Ha 0bLLeM
MI0OCKOM OCHOBaHMM.

BHYTpeHHWU oTpa)kaTesb U Kopnyc-nnH3a GopMupytoT cee-
TOBOW MOTOK, N3y4aeMbll KPUCTANIOM, HAaAexKallM 06pa3om,
MO3TOMY B CBETWUJIbHMKAX CO CBETOAMOOAMN He TpebyeTcs npu-
MEHEHUSA KaKon-nbo AONOSHUTENbHOM ONTUYECKOW CUCTEMBI,
KaK Npu «0bbIYHbIX» UCTOYHMKAX CBETa.

Ha puc. 36 noKkasaHo yCTPOMCTBO OA4HOI0 13 TUMOB MOLHbIX
CBEeTO4MO40B, CO34aHHOro no TexHonorun SMD.

[epMeTuk

Puc. 36.
YcTponcTeo
MOLLHOMO
cBeToamnona

CunvkoHoBas NMH3a

3onoton nposop,

KepaMuueckoe ocHoBaHue

[MoKa 6blM TONBKO ManoMoOLLHble cBeToauoabl ¢ TokoM 20 —
40 MA, OHM BbiNycKannck GaKTUYECKM B BUAE FOTOBbLIX CBETOBbIX
NprMBOpPOB, TaK KaK MMenun COBCTBEHHYIO ONTUYECKYID CUCTEMY,
KoTopas M nepepacnpenensna CBeTOBOW MOTOK TpebyeMbiM
06pa3oM (Tak Ha3blBaeMas nepsuyHan ontuka). C noasneHunem
MOLLHbIX cBeToamonoB ¢ TokoM 350 MA, a Tenepb 700 n naxe
1000 MA, 60NbWNHCTBO NPON3BOANUTENEN CBETOAMOLAOB CTaNuU
0TKa3blBaTbCs OT MPUMEHEHUS MePBUYHON ONTUKN, TaK KaK npu
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Puc. 37. InemeHTsI
BTOPUYHOWN ONTUKM
CBETOANOA0B.

paboTe MOLLHbIX CBETOAMOA0B KPMUCTAN bl HAarpeBakTCs AoCTa-
TOYHO CUNIBHO, U M3-3a pa3HuLbl KOIPDULMEHTOB TEMOBOMO
pacWwmnpeHns MaTepuanos KpUCTanna v NepBMYHON OMNTUKU
CO3A3t0TCA 3HAUUTENIbHbIE MEXaHUYECKNE Harpy3Ku BHYTpU
CBETOAMOLO0B, NPUBOAALLME MHOMOA K Pa3pbiBy COeAUHUTENb-
HbIX MPOBOAHMKOB MW OTPbLIBY KPUCTANI0B OT MOASIOMKKM.

B HacToswee BpeMsa 60MbWNHCTBO MOLLHbBIX CBETOLMOAOB
BbinycKkaeTcs 6e3 nepBuYyHOM onNTMKK. [loaTomy gns dop-
MWpOBaHWUs TpebyeMoro cBeTopacnpefeneHns NpuMeHseTcs
BTOPWYHAA OMTUKA B BUAE JIMH3 WK oTpakaTenen (puc. 37).
JINH3bI fenatoTcs 13 nonuMeTUNIMeTakpuiaaTa, nonmkapboHaTa
NN KPEMHUMOPraHWYeCKMX coeduHeHnin (CnmnKoHa). JInH3bl
BbIMYCKAOTCS A8 OOAMHOYHbIX CBETOAMOL0B, CBETOAMNOLHbBIX
c6opok (Moaynen, MaTpuLy) UK B BUAE LieNbix 6/10KOB, 0XBaTbl-
BaoLWMX 60NbLWYIO rpynny CBETOAMOLOB.

MpW KOHCTPYMPOBAHUN CBETOBbIX MPUMBOPOB HEOBXOAMMO yum-

TbIBATb, YTO 33 CUET GPEHENEBCKUX OTPAXKEHWU Ha nepenHen
1N 33QHEeN NOBEPXHOCTAX SIMH3 TepsieTcs He MeHblue 8% cBe-
TOBOro notoka. KpoMe 3Toro, NMH3bl NPakTUYeCKN HUKOTAA He
OXBaTbIBAKOT BECb CBETOBOW MOTOK, U3/Ty4AEMbI KPUCTAsIOM.
Mo3ToMy 3a89BNEHMS HEKOTOPbLIX GUPM, BbIMyCKaOLLMX BTOPUY-
HYI ONTWUKY 415 CBETOAMOAOB, O TOM, YTO UX NPOAYKLMS UMeeT
KoapdumumeHT nponyckaHms okono 100%, cneayeT paccMaTtpu-
BaTb TOJIbKO KaK PeK/aMHylo akuuto. PeanbHble 3HaYeHUs Ko-
abdULMEHTA NCNONB30BAHWSA CBETOBOMO NOTOKa CBETOAMOL0B
C BTOPUYHOM ONTUKOWN B BMAe NnH3 — 80-85%
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N3-3a TOro, 4To CBETOAMOAbI N3/1yUatoT CBET TOSIbKO B OAHY
nonycdepy, BO3MOXHOCTU OTPaXKaTesIbHOM ONTUKMW B CBETOBbIX
nprbopax ¢ HUMK orpaHnyersl. OTparkaTenu MMeKT HECKObKO
6onblIne pa3Mepsbl, YeM ANH3bl. KoaddnuneHT ncnonb3osa-
HWS CBETOBOrO MOTOKA KPWUCTANJIOB C OTPaXKaTensMu — OKONO
85-90%. OTpaxkaTenu genatT uin 13 aatoMUHUS C BbICOKMM
KO3pPUUMEHTOM OTpaxkeHusa (Hanpumep, Tuna «Miro» GupMbl
«AnaHomO»), UM 13 NNAcTMKa C HanbleHWeM 3epKasibHOro c1os
1 3aWMUTON ero oT BHELHUX BO34ENCTBUN.

KaK N1H3bI, TaK 1 0Tpa)kaTenn TpebytoT 04eHb TOYHOMO pac-
NONOXEHNS OTHOCUTENbBHO M3/yYatolWwero KpucTanna. lNoatomy
OHW, KaK NpaBuo, CHabxKeHbl CNeumanbHbIMU HAaNPaBASIOLLMMU
(uandamu) 4Na TOYHOM YCTaHOBKM.

Hanbonee pacnpocTpaHeHHas TEXHONOMMS M3rOTOBEHUS
MOLLHbIX CBETOAMOO0B U MOAySien — «kpucTann Ha nnate» (Chip
on board, COB). Kak acHO 13 Ha3BaHMs, NoAyNpoBOLHUKOBbIE
KpUCTanbl CBETOAMOO0B KPEeNnsaATCs HeENOCPeACTBEHHO Ha ne-
YaTHOM nnaTe, KOTOPas BbINOAHAET U GYHKUMKM TEnI00TBOAA.
N3nyyeHne Takmx cBeTOAMOO0B 6M3Ko K AMdDY3HOMY, TO eCTb
PacnpocTpaHAeTca B 4OCTaTOYHO 6oablimnx yrnax (no 180 rpa-
aycos). Ans ¢opMuposBaHusa TpebyeMoro cBeTopacnpeaeneHms
NPUMEHSIETCA BTOPUYHASA OMNTUKA B BUIE JIMH3 U3 MOSMKAp-
6oHaTa, NnonMMeTUNIMeTaKpuaaTa UaM NPO3paYvHbIX KPEMHUN-
OpraHnYecKnx coegmHeHnn (cunmnkora). Pexxe npumeHseTcs
BTOPUYHAs ONTUKA B BUAE OTpPaXKaTenen.

0na nuTaHns cCBETOAMOAOB HYXEH MOCTOAHHbIN TOK HU3-
KOr0 HanpsiXKeHus, BeJIMYMHa KOTOPOro 3aBUCUT OT LLBETHOCTU
N3Ny4eHns: y KpacHblx cBeToamoaos 31o 1,9-2,1 B, y 3eneHbix
2,5-3 B, y cuHux 1 6enbix — okono 4-x B. MNoaTomy ans Bknove-
HWUS UX B CETb TPEBYIOTCA CneumnanbHble MCTOYHUKN NMUTaHNS —
ycTponcTBa ynpasneHus (YY) nnu kousepTopbl (B nocnenHee
BPEMS MX 4YacTO Ha3blBAKOT «apanBepaMm», 4To B NpuHUMNe
HeBepHO ¥ npotusopednt npoekTy FOCT Ha TepMMHOOMNIO
CBETOAMOM0B). 3TM annapaThl — HEOTbeMIeMast 4acTb o6oro
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N 152

CBETWUJIbHMKA CO CBETOAMOAaMM, MO3TOMY K HUM JOIXKHbI Npeab-
ABNATLCA TaKWe e TpeboBaHUS, KaK 1 K CTOYHMKaM ceeTa. [lo
HACTOSLWEro BpeMeHu B NuTepaType He BCTPeYanochb HU 0A4HO
YY co cpokoMm cnyxbbl 6onee 50 000 yacos. [MoaToMy ocTaeTcs
3arafkomn, Kak HeKOTopble GUpPMbl 06ecneYmnBatoT CPOK CRy»Kbbl
ceeTunbHMKoB 100 000 yacos?

YcTponcTBa ynpaBneHns OOSKHbl 06ecnedynBaTb He TOSIbKO
nMTaHWe CBETOAMOAO0B, HO U 3IEKTPOMArHUTHYO COBMECTU-
MOCTb CBETUJIbHMKA W CEeTU, TO eCTb onpedeneHHyo bopmy
noTpebasemMoro Toka (0TCYTCTBME BbICLLUMX FrapPMOHMK), OTCYT-
CTBME paguonomex, KOapduumeHT MolHocTu. KpoMe 3Toro,
ecTb elle OAWMH NapaMeTp, Ha KOTOPbIN, K COXKaneHuto, Mano
06paLWaloT BHUMAHNA — 3TO NyNbCaLMM BbIXOLHOTO TOKA UK
HanpsxeHnsa. CBeToaMOAbl — NPAKTUYECKN Be3bIHEPLMOHHbIN
MCTOYHWUK CBETa, MO3TOMY M3Jly4aeMbll UMW CBETOBOM MOTOK
MOJSIHOCTbIO MoBTOpsieT GOPMY MpoTEKaloLlero yepes cBeTo-
OMof4 TOKa. 3TO NPUMBOANUT K NyNbCALMAM OCBELLEHHOCTU Ha
OCBellaeMoM MecTe.

CaHUTapHble NpaBua N HOPMbI XKECTKO perfiaMeHTupyoT
rnybuHy nynbcauunim oceeleHHoCcTU. HanpumMep, ans paboymx
noMeLeHnn ¢ KoMmnboloTepamMu rnybuHa nynbcauun ocse-
LWEeHHOCTU O0J1>KHa bbiTh He bonee 5%. OcHoBoOMmoMaraLWmm
OOKYMEHT MO HOPMMWPOBAHWIO OCBELLEHHOCTM B CTpaHax
Espocoto3a — HopMbl EN 12464-1 «OcBeuweHne paboymx mect
BHYTPW MoMelleHnn». B 3ToM OOKyMeHTe ecTb creumnasb-
HbI pa3fen 4, NOCBAWEHHbIM NyNbCalUUAM OCBELLEHHOCTMU.
Paznoen cocTtouT M3 04HOro NyHKTa: «B noMeweHunsx ¢ anu-
TesNbHbIM NpebbiBaHMEM JiloAen NynbCalunm 0CBELLEHHOCTH
He JonycKakTca».

[To paHHbLIM KaTafnoroB Bedywmx GupM-Nponssoam-
Tenen YY ons cBetoanmodoB rnybuHa nynbcaumi BbIXOQHOMO
HanpsxeHua (Toka) coctaenset 15-50%. 3HayuT, n rnybuHa
nynbcauni CBETOBOMO MOTOKa Takxe cocTtasuT 15-50%. Ha
3T0 HeobxoaMMo obpallaTh camMoe Cepbe3Hoe BHMMaHue, Tak
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KaK Ha npuMepe JIIOMUHECLEHTHbIX JlaMM, 0COBEHHO C Y3KOmMo-
JIOCHBIMU JTIOMUHOGOPAMU, YCTAHOBIEHO, YTO NySibCallMmM OCBe-
LLEHHOCTM — UCKIOYNTENBHO BPeOHOE ABeHMe 1S Noaew.

122 /\ /\ \ ” Puc. 38. CnekTpebl
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N3nyyeHus cBeToomMoAoB 6SM3KUM K MOHOXPOMATUYECKUM
(puc. 38), NnosToMy KoOpAMHATLl MX LBETHOCTW pacnosara-
IOTCA HENoCpeacTBEHHO Ha loKyce. LIBeToBOM TPeyronbHUK,
06pa30BaHHbIN KOOPAMHATAMU LBETHOCTU TUMOBbLIX KPACHbIX
(N = 630 HM), 3eneHbIx (A = 526 HM) U cuHUX (A = 470 HM)
CBETOLMOLO0B OXBaTbIBAeT NOYTK BCE MOJIe peaibHbiX LBETOB
(puc. 39).

3To No3BoONSET CO3A4aBaTb NPAKTUYECKM HEOTPaHNYEHHOE
KOJINYeCTBO LiBETOBbLIX OTTEHKOB CBeTa. Ha NpakTVKe Yalle BCero
MCMOJb3YTCS CUCTEMbI YPaBEHUs CBETOANOAAMM, B KOTOPbIX
KaXXObl M3 Tpex OCHOBHbIX LiBeToB nMeeT 256 (28) rpagauunn.
HeTpynHo nogcumtaTh, YTO 06LLEE KOMIMYECTBO BO3MOMHbIX
coyeTaHun coctaBnsaet 16 777 216, 4to 0bbIYHO M YyKa3bIBaETCA
B pekflaMHbix MaTepuanax («bonee 16 MUNAMOHOB LBETOB!»).
HanoMHMM, 4To «CpedHUin» YenoBedYecKnin rnas pasnmnyaeT He
6onee 1000 LBeTOBbLIX OTTEHKOB (CM. pasgen 2).
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Puc. 39. Mone
(TpeyronbHUK)
peanbHbIX LBETOB,
LOCTUKMMBIX

C UCMOJIb30BaHNEM
LIBETHbIX CBETOAMO-
nos (RGB LED)

—— SamsungS27A850D

560

Kak y>ke 6bi10 cKa3aHo, benblin CBET M31yYeHUss CBETOAMOO0B
NOSy4aeTcs 3a CYeT NPUMEHEHMS CUHEMD U3NyYeHUS KpucTan-
I0B M Npeobpa3oBaHHOM YacTy 3TOr0 U3JYy4YeHMsS C MOMOLLbIO
NIOMUHOPOPA, MMEILLEro MAaKCUMYM U3JYYEHUS B XKeNTON
obnactu cnekTpa. B nocnenHee BpeMs B CBSA3M C NOSIBIEHUEM
[0CTaToOYHO 3PPEKTUBHbBIX CBETOAMOAOB C MAaKCUMYMOM M3-
Ny4yeHus B ynbTpacdmonetoson 0baacTn cnekTpa HeKoTopble
dunpMbl cTann genaTb «benble» CBETOAMOLLI HA OCHOBE Nep-
BMYHOro YO 13nyyeHus v Tpex TIOMUMHOGOPOB C MaKCMMyMaMu
B CMHEW, 3e1eHON 1 »enTon obnactax cnekTpa. CymMMmapHble
CNEeKTPbl M3nydyeHUs «bHenbix» CBETOAMOOO0B, CO34aHHbIX
Ha OCHOBe MEepPBUYHbLIX CUHEro 1 ynbTpadmnoneToBoro n3ny-
YeHMs, NoKasaHbl Ha puc. 39 . PeanbHble CNEKTPbI U3NTyYeHUs
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«Benblx» CBETOAMOA0B Pa3/IMYHON LBETHOCTH (C pa3HOM Kop-
PennpPoBaHHON LIBETOBOM TeMnepaTypoi) nokasaHsl Ha puc. 40.

lony6on
cBetoamnon Puc. 40.

HpVIHLI,l/II'Il/IaJ'Ibe\e

. CNeKTpbI
WHTerpanbHbIi
\ CNeKTp N3yyeHuns
AN / «6enblx»
\
N Hentbin CBEeTO4MOoL0B

ntoMUHodpop

470 525 590 630

yo

lony6on 3eneHblin KpacHbin
ntoMUHopop noMuHopop  NtoMUHodop

WHTerpanbHbin
cnekTp

Kak BugHo n3 puc. 41,y cBetoamoaos Ntobom LBETHOCTU U3NY-
YeHMst UMeeTCst YeTKMI MaKCUMyM B CUHelN obnacTu cnekTpa,
00yCNOBNEHHbIN NEPBUYHbBIM N3yYeHMEM KpUCTanios. 3Ta 0Co-
6eHHOoCTb «Benbix» CBETOAMOA0B MOPOAMIA ANCKYCCUMM O TaK
Ha3blBAEMOW CMHEN OMacHOCTU CBETOAMOAHOrO OCBELLEHMUS.
B TexHnyecKkom n nonyaspHon nuTepaTtype NosiBUANCh AeCATKN
CTaTel, B KOTOPbIX FTOBOPUTCS O BO3MOXHOCTU MOBPEXAEHNS
rnas v gpyrnx HempusaTHOCTAX NpW ANuTenbHOM npebbiBa-
HMM YenoBeKa B MOMeLLEeHUsX, OCBELLEeHHbIX CBETOAMOAAMM.

=mC
BeTOoBble
l 3NEMEHTAPHAA CBETOTEXHUKA N 155
L

lexHonorum



—5000..10 000 K
—3500..5000 K
—2600..3700 K

Pwuc. 41. CnekTpbl
n3nyyenuns «be-
JbIX» CBETOANOA0B
pa3HoM LBETHOCTM

He MeHbllee KOJIMYECTBO Hay4dHbIX 1 MceBgoHaydHbIX paboT
[0Ka3blBaeT 6e3BpPeAHOCTb TaKoro ocBelleHus. MNonHon scHo-
CTW B 3TOM BOMpoce noka HeT. Ho B Hawem cTpaHe CaHuTapHble
HOPMbI 1 MpaBufia NMoKa He pa3peLlalT NPUMeHATb CBeToau-
oAbl /15 OCBELLeHWs OeTCKMX U MeAMUUHCKUX YUpeXKaeHWn.
Moxoxune 3anpeTbl UMETCS 1 B BONbLUIMHCTBE PA3BUTLIX CTPAH.

A\
\

\
s

0
400 450 500 550 600 650 700 750

o~
o

WNHTeHCMBHOCTL U3nyyenns, %
N B~
o o
\
e ———

[nvHa BOSHbI, HM

Kpome 60/1bLLIOro cpoKa ciy»b6bl U BbICOKOM CBETOBOM OTAAYM,
CBETOAMOAbI UMET MHOI0 APYrnX OOCTOUMHCTB: BbICOKYIO Ha-
OEXHOCTb; 04eHb BbICOKYIO YCTOMYMBOCTb K BHELLIHWUM BO3LeN-
CTBYIOLWMM haKTopaM (OKpy»KaloLwen TeMnepaType, BaX)HOCTH,
MEXaHWYECKNM Harpy3KaM); Manbie rabapuTbl; BbICOKMM KO3b-
OUUMEHT NCMOMb30BaHNS CBETOBOMO NOTOKA; JIEMKYH0 ynpaBse-
MOCTb; MOJIHY0 3KOOrMYecKy 6e30NacHOCTb M3-3a OTCYTCTBUS
PTYTW W CTEKNa; 6e30MacHOCTb 06CYXKMBAIOLWErD NepcoHana.
Lnpokasa uBeToBasi raMMa 1 pasHoobpasune yrioB nsnyyeHns
(o1 3-x go 180°, TO ecTb OT 0OYeHb Y3KOro CBETOBOro My4ka Ao
pPaBHOMEPHOTO CBeYeHMs B noflychepe) cnocobCTBYOT MCMOMb-
30BaHMNI0 CBETOAMOL0B B Pa3fINUHbIX CBETOBbIX Npubopax.

B nonynsipHo nutepaTtype, NOCBSALWEHHOW CBETOOAMOAAM,
Cpeau OOCTOMHCTB 3TUX HOBbIX UCTOUYHWKOB CBETA OTMEYaEeTCs

‘ 156 n.n. BAP®0ONOMEEB



«OTCYTCTBME BbIAENEHMS Tena». Takoe yTBEPXKAEHNE HECKOb-
KO NleT Ha3aph BCTPeyanoCb M B Cepbe3Hbix Nybnmkaumsx.
CnenyeT cKa3aTb, YTO 3TO ABASETCS MYHOKUM U CEPbE3HbIM
3ab1y>KAEHWEM, BbI3BAHHBIM TEM, YTO 10 HACTOSILLEr0 BPEMEHMU
nopasnsiollee 6ONbLWWHCTBO BbIMYCKAEMbIX CBETOAMOA0B — 3TO
n3penus c paboumm Tokom 20 MA, To ecTb MowlHocTbio oT 0,04 oo
0,08 BT, B Kopnycax AvameTpoM 5 MM. VIx HarpeB AeNCTBUTESNTBHO
HACTONIbKO MaJl, YTO MOXET He y4uTbiBaTbCs. Ho COOTBETCTBEH-
HO Man M CBETOBOM MOTOK — peasibHO He Hosiee Tpex JIloOMeH.
B nocnegHue roasl eAMHMYHAS MOLLHOCTL CBETOAMOLOB yBe-
nuymnack 0o 3-5 un gaxe go 10 BT, a cBeTOAMOOHbBIX MOAYNEN —
[0 [ecaTKOB BaTT, U TakMe CBETOAMOAbI, ECNIN HE NMPUHUMATb
cneumanbHbiX Mep, MPU HOMUHANbHbLIX PEXKMMax HarpeBaTCs
0o temnepatypsbl Bolwe 100 °C. Kak cka3aHo BbIle, Npy Harpe-
BaHWWM YMEHbLUAETCA CBETOBas OTAAaya CBETOAMOALOB, @ TaKXKe
OYEHb CYLLECTBEHHO CHUXXAETCS CPOK CIYXKObI.

[ns obecneveHnsa TpebyeMon TeMnepaTypbl p-n nepexona
Heobxo4MMO OTBOAMTbL OT CBETOAMOLOB reHepupyeMoe MMU
Tenno. [ns 3Toro ucnonb3yTcs paanaTopsl ¢ 601bWON NOBEPX-
HocTbto (puc. 42). Ceituac Takue pagmaTopbl CEPUIHO BbiMyc-

KalTCs MHOMMMK GUPMaMK, B TOM YMCTe U B HALLEN CTpaHe.

Puc. 42.
Paaguatopebl
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Ho uTobbl pagunaTopsl pabotanv adhheKTMBHO, HE0BX0AMMO,
npexxae Bcero, 06ecneynTb XOPOLLNA TENNOBOM KOHTAKT CO CBe-
TOAMOLAMW Y OAHOBPEMEHHO 3/IEKTPUYECKYHO M30NSALMI0 MEXAY
HUMW. 15 3TOr0 MCNOMb3YIOTCA aIlOMUHUEBBIE MeYaTHbIe Nna-
Tbl C XOpOLUEN TENNONPOBOAHOCTLIO U TENONPOBOASLLME NACTbI
n MacTuku. B nocnenHee Bpems Bce 6osbllee pacnpocTpaHeHne
noNy4atT KepaMmmyeckne pagmaTtopbl. MolHble CBETOAMOLI
4aCTO M3rOTaBMMBAKTCA TaKXKEe B KepPaMMUECKMX Koprnycax.
KpoMme xopollero Tens0BOro KOHTaKTa CBETOAMOAA U pagmaTo-
pa, HeobxoaMMOo, YTOObLI TEMSIO OT PAAMATOPA BbIBOAMIIOCH HAPY-
XY, @ He 0CTaBanNoCh BHYTPM CBETUNbHUKA. [T03TOMY paamnaTtopsl
KpensTcst Ha KOPMyc CBETU/IbHUKA, KOTOPbLIN 4acTo TaKkXKe MeeT
CNOXHYt0 GOPMY C XOPOLLIO Pa3BMUTON MOBEPXHOCTLIO (puc. 43).

Puc. 43. 3agHaa
CTOpOHa Koprnyca
CBETWU/IbHUKA

Ha puc. 44 noka3aHbl HEKOTOPbIE TWMbl CEPUINHO BbIMYCKAEMbIX
CBETOAMOLOB.

B HacTosiwee BpeMsa CBETOAMOLblI MCMNOMb3YIOTCS, NPeX-
e BCEro, B CBETOCUTHasIbHbIX NMPUBOpPax — aBTOLOPOXKHbIX
N XKeNe3HOLOoPOXHbIX cBeTodopax, MHGOPMaLMOHHbLIX Tabno,
yKasaTtensx u T. n. B nocnegHune rogbl COTHU GUPM 3a pybexKoMm
n B Poccun Hayanu genatb CBETUIIbHUKMW CO CBETOAMOLAMN A5
06LLEero ocBeLEeHNS Pa3nYHbIX NOMeLLeHMIA, ANnsg GyHKUMO-
HaNbHOIO M OEKOpPaTUBHOIO Hapy>Horo ocselleHus. LLInpoko
pPacnpoCTPaHeHbl HAaCTONbHbIE M MEPEHOCHbIE CBETUIIBHUKM CO
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CBETOAMOOAMMN. MOXKHO CKa3aTb, YTO YIKE MOSIHOCTHIO MCHUE3IN  Puc. 44 Dopmbl
PYYHble GOHAPM C TaMMaMU HaKaNMBaHNA — X BLITECHUAN CBe-  CBETOAVMOAOE
TOAMOAbI. VICKMOUYNTENBHO WMPOKO NPUMEHAITCA CBETOAMOLbI
B CBETUJSIbHMKAX OJ151 aBapWMINHOIO OCBELLEHUS,

B MockBse nouTu BCe nepekpecTky B npegenax Camosoro
KOMbla, a TaKxe JIeHMHIPaACKuiA NPoCMeKT, npocnekT Mupa,
TpeTbe TpaHcnopTHoe Konbuo, MKALL n gpyrne maructpanu
OCHalleHbl CBeTohopaMM 1 OOPOXKHLIMU YKA3aTeNssMU C UC-
nonb30BaHMeM cBeToaMonoB. Ha lNywKnHeckon nnowaaun, Hosom
Ap6Bate 1 B Opyrux MecTax yctaHosneHbl 6onblime (0o 50x100 m)
CBETOAMOAHBIE PEKSTAMHO-MHOOPMALMOHHbIE WNTbI, N306paxe-
HME Ha KOTOPbIX XOPOLLO BUAHO OaXKe B COSTHeYHble OHM (Hanpu-
Mep, CBETOAMOAHbIN WMT Ha 3AaHUM MHCTUTYTA «[MAPONPOEKT»
Ha passusike JIeHMHrpaacKoro n BosoKonaMcKoro Lwocce).
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B Poccun Heckonbko ¢upM («OnToraH», «CeetnaHa-0nTo-
anekTpoHuka», HML «ONT3J1») nenatoT CBETOAUOAb!, N0 Kaye-
CTBY He ycTynatouine 3apyberkHbIM, @ 4acTo 1 npeBocxodslume
nx. Hanpumep, Mockosckaa dupma «KopseT» (Teneps — «Kasep-
JlanT») nepBoi B MMpe Havana Aenatb «MNoSIHOLBETHbIE» CBe-
TOAMOAbl, B KOTOPbIX KPacHble, 3e/eHble N CUHMEe KpUCTanbl
obbeOnHeHbl B OOHOM KOpMyce, 4YTo Mo3BoJjseT MnojydaTb
NPaKTUYECKN HEOTPAHUYEHHOE KONIMYECTBO LBETOBbIX OTTEHKOB
N3Ny4YeHnst 04HOro cBeToamoaa. 37a e drpma nepson B Mmpe
CTajla NPOM3BOANTb CBETOAMOAbI B LIECTUTPAHHbIX KOpMycax,
[00MYyCKaloWMX CNAOWHON MOHTaX M Cco3haHne 60NblIKNX paB-
HOMEpPHO CBETALMXCA MOBEPXHOCTEN (Hanpumep, Ans xenes-
HOQOPOXHbIX CBETOGMOPOB), @ TaKXKe CBETOAMOObl C MOCKUMU
nuH3amn Qpexens.

B HaydHo-npomsBogcTBeHHOM ueHTpe «OMT3JI» wm3ro-
TaBIMBAOTCS MOLLHblEe CBETOOMOMObI U CBETOAUOOHbIE COOPKM
(Momynu) pasHbiX LBETOB, a TakXe MHbpPaKpacHble OMoApbl.
CeeToBas 0TAa4a CepUINHbIX CBETOAMOL0B 3TOM GUPMbI — BbiLe
100 nm/BT. Monogasa dmpma «OntoraH» B CaHKT-leTepbypre
nobunack CBETOBOWM 0TAAYM CEPUNHBIX CBETOAMOAHbBIX MOy e
6onee 160 nM/BT, 4TO COOTBETCTBYET CaMbIM BbICOKMM MUPOBLIM
OOCTUXKEHMNAM.

HepnoctaTkamu cBETOAMOO0B ABAAKOTCS: Manas equHNYHas
MOLLHOCTb, NMPMBOAALLAS K HEobX0OMMOCTM MCMNOJSIb30BaHNSA
60JIbLLIOr0 MX KONMYecTBa 018 CO30aHUs HeobX0OMMbIX YPOB-
Hel OCBEeLLeHHOCTU; HeobxoAMMOCTb OTBO4A Tensja; HU3Koe
HanpsiKeHne NuTaHus, Tpebylollee BKIIOYEHWS CBETOAMOL0B
TOJIbKO CO CrelyanbHbIMU MOHMKALWMMK TpaHchopMaTopaMu
1 BbINPSIMUTENSIMU; [OBOJIbHO BbICOKAs LieHa, 0COBEeHHO Genbix
N CUHWX. HECOMHEHHO, YTO CO BpEMEeHEeM BCEe 3TV HedoCTaTKu
6yOyT yCTPaHeHb!.

HeobxoammMo xoTs Hbl KOPOTKO pacckas3aTb 06 opraHude-
CKMX cBeTogmodax (aHrnuickoe HassaHwue — Organic Light-
Emitting Diode, OLED). 3To maneko He HOBbIA TUM UCTOYHMKA
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CBeTa. fIBNeHne 31eKTPOSIIOMUHECLEHUNM B NMOSIMMEPHBIX Ma-
Tepuanax 661110 0TKPLITO B Havane 50-x rogos NpoLwioro Beka.
B 1990 ronoy nosiBuAMCb CoobLWEHNSt O MOMMMEPax C 3e1eHbIM
ceeyeHmeM. B 2000 rogy rpynna ydeHbix n3 AnoHum n CLUA
nonyymnna HobeneBcKyo NpeMmnio 3a OTKPbITUE MPOBOASALMX
OpraHn4yecKmx NosIMMepos.

[nst co3naHnsa opraHMYyecKmx CBETOAMOL0B UCMOMb3YTCS
TOHKOMJIEHOYHbIE MHOFOC/IOMHbIE CTPYKTYPbl, COCTOSAUINE U3
HECKOJIbKMX C/OEB 3/1IEKTPONPOBOASALWMX NonnMepoB. B kaye-
CTBE MaTepmasna aHoAa 06blYHO UCMOMb3YeTCH OKUCh MHAWS,
NernpoBaHHas 010BOM. 3TOT MaTepuan Npo3payeH B BUOAUMOM
obnacTtu cnektpa. ns M3roToBNEHUS KaTo4a UCMNOoNb3yoTcs
MeTan bl (QMOMUHNUIA, Kanbumin). Tpy nogave Ha aHod NOSIOXKM-
TENbHOT0 HaNpPsXKeHWs B MPOBOASLLEM MOMMEPE MPOUCXOLNT
PeKOMBMHALMA HOCUTENEN 3NeKTPUYECKOoro 3apsaa (anexkTpo-
HOB M [bIPOK), MPU KOTOPOW BbIOENSeTCs 3HePrus B BUAE CBETA.

B HacTosEee BpeMsi co34aHbl MONMMEPLI, U31y4YatoLlme ceeT
B KPACHOW, 3e/1eHON 1 cuHen obnacTax cnektpa. CMewnBaHme
Tpex LBETOB MO3BOJIAET MOJIyYMTb MHOXECTBO LBETOBbIX
OTTEHKOB M3Mly4eHus, B TOM 4ucre n benbiin ceeT. McxonHble
U3NYyYEeHUs, B OTSIMYME OT «0BbIYHbIX» CBETOAMOLOB, 3aHUMAKT
[OCTaTOYHO WMPOKYH MOJSIOCY CMEeKTPa, NO3TOMY MOSTyYeHHbIN
B pe3yfbTaTe MX CMelnBaHusA 6enbll cBeT obecneynBaeT Xxo-
poLUYIO LBETOMEPEAAYY.

FpKOCTb CBEYEHUSI OPraHMYeCKNX CBETOLMOA0B Peryampy-
eTCa B LUMPOKMUX npedenax u MoxeT gocturate 100 000 ka/m2
OOHaKo C POCTOM SIPKOCTM CHUXKAETCS CPOK CNy»Kbbl cBETOAMO-
n0oB. [103TOMy Ha NpaKTUKe Hanubosiee LWMPOKO MCMOoMb3yeTcs
ApKocTb okono 1000 Kka/M? Takas SpKOCTb He OKa3blBaeT cie-
naLwero AencTeuns.

CpoK cny>bbl M3BECTHbIX YCTPOWCTB M3 OPraHWYyecKux
CBETOAMOLO0B, N0 AaHHbIM GMPM-NPON3BOAUTENEN, COCTABNAET
okosio 10 000 yacos. OH onpeaensieTcst B OCHOBHOM TEM, YTO Mo-
NIMMED, U3YYaOLLNIA CUHMIA CBET, TEPSET CBOI 3QDEKTMBHOCTL
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3HAYMTENbHO BbiCTpee, YEM N3MyYatoLLME KPaCHbIA 1 3eMeHbIN.
[Mo3TOMy CyMMapHbI 6enblii CBET M3MEHSIET LBETHOCTb N yXY -
WaeTcs uBeTonepenaya.

PeanbHasa cBeToBas oThada OpraHM4Yecknx CBETOAMOLOB,
BbIMYCKAEMbIX TaKMMW WM3BECTHbIMKM dupMamn, kak Osram,
Philips, Verbatim cocTtaBnsiet okono 50 nmM/BT.

MoNMMEpPHbIE CIOM MOTYT BbITh 0YEHb TOHKUMM (COTbIe 40N
MunamMMeTpa). Mo3ToMy ocBeTUTeNIbHble NPUBOPbI C OpraHu-
YEeCKMMKM CBETOAMOLAMMN OYeHb KOMMaKTHbI U ferku. Prpma
Philips nnaHupyeT co3gate Npo3payHble rMbKMe naHenu ms
OpPraHMYyecKMx CBETOAMOLOB, KOTOPblE MOMYT OTKPbLITh COBEp-
LWEHHO HEBEPOSTHbLIE BO3MOXKHOCTN OCBELLEHNS MOMELLEHUN.

B mae 2013 ropa snoHckasa dmupma Panasonic obbsiBuna
0 CO3[aHUM OpraHn4YecKnx CBeTOAMOA0B CO CBETOBOM OTAAYEN
114 nM/BT (npu nnowaau ceetogmona 1 cMm?, npu naowann
25 cM? cBeToBas oToada pasHa 110 nM/BT) U cpoKoM K6l
6onee 100 000 yacos.

OpraHunyecKkne CBETOAMOMbI M3/1y4atoT CBET PABHOMEPHO MO
BCceM HanpasneHusam B yrne 180°. OHu MoryT paboTaTh B LWMPO-
KOM onanasoHe TemnepaTyp — oT MuHyc 40 no +70 °C.

Brnaropaps oTcyTcTBUMIO CRenswero OencTBus, NerkocTu,
Xopollen LBeTonepesaye M BO3MOXKHOCTM PEryMpoOBaHUs,
OpraHM4YyecKkune CBETOAMOAbLI YXKe B Hefanekom byayuiem MoryT
CTaTb UCTOYHUKOM CBETA, CMNOCOBHbLIM BbITECHUTbL C PbiHKA BCE
OCTasbHble TUMbl UCTOYHNKOB. 3TO B MOSIHOM CMbIC/e C/l0Ba —
MCTOYHWMK cBeTa byayuiero.

HepocTaTkun opraHMYyeckmx CBeToAMOA40B — HeoTpaboTaH-
HOCTb TEXHONIOTMU U OYEHb BbICOKAA CTOMMOCTb (Hanpumep,
LeHa opraHM4YyecKom ceetoamodHon naHenn eupmbl Osram —
Orbeos CDW-031 gnamertpom 79 mm — 6onee 100 espo).

Ha MockoBckon BbicTaBke «MHTepcBeT-2012» ogHUM 13
Hanbonee MHTEPECHbIX 3KCMOHATOB Obl1 CBETUIBHUK Ha opra-
HUYECKMX CBETOAMOAAX, NOKa3aHHbIN MexayHapoaHOW rpynnon
KoMnaHen «CBeToBble TEXHOMOTMM».
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B cBogHOM Tabnuue 27 npuBoaaTCcs OOCTUIHYTHIE HACTOs-

uemMy BpeMeHn napaMeTpbl NCTOYHMKOB CBETA, MX OOCTOMHCTBA

N HEOOCTATKMN, uenecoo6pa3Hb|e obnacTtn NMPUMEHEHUNA.

Tabnuua 27.CeogHas Tabnvua CpaBHeHNS UCTOYHMKOB CBETA

MapameTpsbl o
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JIIOMUHECLEHTHbIe NaMnbl
Jnnennsie 4-80 110-7500 25-115 2700- 50-90  5000- 1238 1,25
6500 100000
KomnakTHble 4-250 110- 25-80 2700- 50-90  5000- 1238 1,25
20000 6500 100000
Besane- 4-150 110- 50-90 2700- 50-90  5000- 1238 1,25
KTPOAHble 12000 6500 100000
PNBAO 50-1000 1800- 36-58  4000- 40-55 po 4,5 2,8
58000 4500 24000
M 20-3500 1000- 50-120 3000- 65-90  500- 2,3,5 34,8
30000 6000 30000
HNBA 35-1000 2000- 65-150 oKoMO  MeHb- [0 3,45 1,2,8
130000 2000 we 25 56000
Jlamnbl HaKanuMeaHus
Obuwero 10-1000 70-18000 7-18 2500- 100 1000 6,7,9 5,6,
Ha3HaueHms 2900 7.8
lanorenHsle  3-20000 30- no 30 2700- 100 o 6,7,9 5,6,
500000 4000 1000 7,8
CeeToauoab! 0,01-100 0,1-6800 00200 nwbas go 90 0o 3,58 1,2,
50000 10,11 3,4
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BbiBObl

1. BaxkHeNwWwwme napameTpbl UICTOYHMKOB CBETA: CBETOBas OTAa-
4a 1; CPOK CNyx06bl T.

2. Bce MaccoBble 31eKTpUYECKME NCTOYHWKM CBETA AENATCS Ha
TPW rpynnbl: TENA0BbIE; Pa3psiAHbIe; NOYNPOBOAHUKOBbIE.

3. Kaxkpas rpynna UCTOYHMKOB CBETA MMEET CBOW JOCTOMHCTBA
n HegocTaTKK (cM. Tabnuuy 26).

4. Mpw BbibOpe MCTOYHWKOB CBETa MnpeanodteHue cregyet
0T[aBaTb laMMaM C MaKCMMasbHbIM CPOKOM CIyX6bl 1 MaK-
CYManbHOWM CBETOBOW OTAAYeN, HECMOTPS Ha TO, YTO 3@ HUX
NPUX0ANUTCS NNAaTUTb LOPOXE — NepBOHaYasibHble 3aTpaThl
MHOTOKPATHO OKYMSATCS NPY 3KCMyaTaunm OCBETUTENbHbIX
YCTaHOBOK.

‘ 164 n.n. BAP®0ONOMEEB



PA3OEN 5

AnnapaTtypa BKJIlOYEHUSA
N ynpaBiieHUs

Kak 6bin0 cka3aHo B pasfene 4.2, Bce pa3psiaHble namnbl MMe-
0T NafatoLyo BOSbTaMMEepHYI0 XapaKTepuUCTUKY, a Hanpsixe-
HWE 3aXKUTaHWUS 3TUX JTaMM, KaK NpaBuio, Bbille HanpsXeHuns
ceTun. MoaToMy ANS BKAOYEHUS BCeX paspaaHbIX naMn (KpoMme
«UHTErpUPOBaHHbBIX» KOMMAKTHbIX JIIOMUHECLEHTHbIX S1amn)
TpebyeTcsa crneumanbHaa annapaTypa, obecneymnBalolas 3a-
KUraHue paspsaga v cTabunumsaumio Toka Yyepes namny. Takas
annapaTtypa noflyynna HasBaHWe NyCKOpPerynmpyLen, xors
perynMpoBaHme CBETOBOrO MOTOKA JlaMn oHa B BOMbLUMHCTBE
CnyyaeB He Npon3BoOAMT. bonee NpaBuIbHOE Ha3BaHWe TaKow
annapaTypbl —annapaTypa BKJIlOYeHUS, B AalibHENLLEM TeKcTe
Mbl ByeM MCMOMb30BaTb MMEHHO 3TO Ha3BaHMe.

Celnyac BbiNycKaeTcst OOBO/IbHO WMPOKUN acCOPTUMEHT
KOMMaKTHbIX JIIOMWHECLLEHTHbIX S1aMI, B KOTOPbIX annapaTy-
pa BKJYeHMA obbedunHeHa («MHTerpnposaHa») ¢ faMnomn
B 00OLLYI0 KOHCTPYKLMIO, NO3TOMY MpPUMEHEeHWe OTAEesbHbIX
annapaTtoB He TpebyeTcs. Bo Bcex 0CTanbHbIX Cy4asix HY>KHbl
oThenbHble BannacTHbie CONPOTMBIEeHMS, cTabunuanpyuime
TOK paspsiaa, U yCTPOMCTBA AN 3aXKUraHus pa3psiaa.

AnnapaTtypa BKJIlOYeHMs B 0OLLEM CllyYae COAepPXKuT Tpu
KOMMOHEHTbI: 3a)kuratmouiee YCTPOWCTBO, YCTPOWCTBO CTa-
6unm3aunm TokKa Nnamnbl U YCTPOWCTBO, obecneuynBatollee
3JIeKTPOMArHMTHY0 COBMECTUMOCTb MCTOYHMKA CBETA U 31eK-
TPUYECKON CeTU.



[na 3aXuUraHns pasnunyHbIX TUNOB PaspsadHbIX famn Tpe-
ByeTcsa Hanps>KeHne 0T COTEeH BOJIbT 10 HECKOJIbKUX KMSI0BOBLT
(019 3@XKMraHUs ropsaYumnx namn — Oa)ke OeCATKU KUI0BOJIbT).
TaKkoe HanpsiKeHne COo30aeTCa cneunanbHbIMKU annapaTamMm —
3aXKUratoLWMMmM YCTPOMNCTBAMM — UM 06EeCneYnBaeTCs CXeMHbI-
MU peleHnsaMu.

CTabunusaumns Toka paspsagHbix namn Bcex TUnoe obec-
neynBaeTcs 3a CYeT BK/IIOYEHMS NOoCNenoBaTeslbHO C JlaMmon
TOKOOrpPaHMUYMBAIOLWIMX 3NEMEHTOB. B TOKoOrpaHniynBaowmx
aneMeHTax HensbexxHo TepseTcs HeKoTopas MOLLHOCTb, He
Npou3Boas None3Horo AencTeus. [o-3ToMy Takme 3NeMEHTHI
ABNAOTCSA NYCTOM, HEHYXHOW Harpy3kon — 6annactom. B npuH-
uMne B KayecTse GannacTa MOryT MCMoOSb30BaTbCs Jitobble
aKTUBHbIE, UHAYKTVMBHbIE WM E€MKOCTHble COMPOTUBEHUS.
Ho Ha mpakTvKke NMPUMEHSAOTCS TOMbKO MHOYKTUMBHbLIE COMPO-
TUBMIEHUS U NULLIb B CNeuMalbHblX PTYTHO-BOSbGPaAMOBLIX
flamnax — aKTUBHbIEe B BMIE HUTW Hakana. B KayecTBe MHOYK-
TUBHbIX COMPOTUBAEHWI BCErAa UCMONb3YOTCA cneumanbHble
3/1eKTPOMAarHUTHbIE annapaTsl, Ha3biBaeMble APOCCEASMMN UK
3NEKTPOMarHUTHbIMK BannacTamu.

[ns obecneyeHuns aNeKTPOMArHUTHOM COBMECTMMOCTU NlaMn
C 3/1EKTPUYECKON CETbIO B 6OJIbLIMHCTBE Clly4aeB MCMOSb3YIOTCS
KOHIEeHCcaTopbl, BK/OYaeMble, B OCHOBHOM, NMPSIMO Ha CeTeBoe
HanpsKeHwne napaniensbHo co CBeTUMbHUKOM. 1 ToNbKo B cBe-
TUbHWUKAX C IOMUHECLIEHTHBIMK NaMnaMmn MHOMAA UCMOMb3Y-
l0TCS ApYr1Me BapnaHTbl BKIIIOYEHNS.

B nocnenHue rofbl Noay4nan 04eHb LMPOKOe PacnpocTpa-
HeHWe 3M1eKTPOHHbIE annapaThbl BKIOYEHUS TIOMUHECLEHTHbIX
N MafIOMOLLHbIX METAN0rasoreHHbIX U HaTpUeBbIX Namn. B Ta-
KMX annapaTtax CoBMeLleHbl BCe TpU QYHKUUKU — 3aXKUraHus,
CTabunM3aumnmn ToKa 1 3NeKTPOMarHUTHON COBMECTUMOCTY.

[ns BKNOUYEHMS NaMn HaKalMBaHWUS C HOMUHAMbHBIM Ha-
nps»keHvem 220 B HMKaKoM cneumanbHOM annapaTypbl He Tpe-
ByeTcs. OaHaKo B HacTosLee BPeMs WMPOKO pacnpocTpaHeHbl



ranoreHHble NaMnbl HAKaJMBAHMS HU3KOMO HANPSXKEHNUS C HOMU-
HaNbHbIM HANPs>XeHWeM, Kak npasuno, 12 B, pexxe — 6 unn 24 B.
[Ins BKIOYEHNS TaKMX 1aMN B CTAHAAPTHbIE 3/IEKTPUYECKME CeTU
C HanpskeHneM 220 B Hy>KHbl NoOHMXKatoLWwme TpaHCchopMaTopb|,
KOTOpPbIe MOTYT BbITb KaK TPAANUMOHHBIMU 3/TEKTPOMArHUTHbIMY,
TaK W 3NeKTpoHHbIMK. CneunanbHas annapaTypa TpebyeTcs
W ANS BKAKYEHNUSA B ceTb C HanpsixeHnem 220 B HOBbIX MCTOY-
HWKOB CBETa — CBETO4MOA0B.

B atom rnase nogpobHO paccMOTpeHbl BCe Ha3BaHHbIe
annapaTbl: 3/1IEKTPOMArHUTHbIE W 3/IEKTPOHHbIE annaparthbl
BKJTIOYEHUSA pPa3panHbIX Namn (B TOM Ynce TOMUHECLEHTHbIX),
3NEKTPOMAarHUTHbIE W 3MEKTPOHHbIE TpaHcdopMmaTopbl AN
ranoreHHbIX 1aMn HaKanMBaHUs HU3KOrO HANPSXKEHWS, yCTPOl-
cTBa ynpasneHus (610K NUTaHKA) CBETOAMOO0B, 3aXKMratLLme
YyCTPOWMCTBa M CUCTEMbI ynpaBfieHnsa ocselleHneM. B rnasy
TaKXKe BKJIIOYEH naparpag «3MeKTpoyCTaHOBOYHbIE U3Oenns
M LUMHONPOBOAbI» C ONUCAHMEM YCTPOUCTB, C MOMOLLbH0 KOTOPbIX
K CBETWSIbHWKAM, NamMnaM u ApyruMm 3fieMeHTaM noaBoamnTcs
3N1EKTPUYECKOE HaNpsXKeHMe.

5.1. AneKTpoMarHUTHbIe annaparbl

B kayecTBe bannacTtos B SNeKTPOMarHMUTHbIX annapatax Bceraa
MCNONb3YKTCA Apoccenin, a ona NlOMUHEeCUEeHTHbIX 1aMN — NHO-
raa COBOKYMHOCTb ApOCCend N KOHOEHCATOPa.

Idpoccenn — 370 KaTylWKW, HAaMOTaHHble MeOHbIM WN30-
NIMPOBaHHbIM MPOBOAOM Ha cepAedYHuKe, CObBpaHHOM U3
NAaKMPOBAHHbBLIX MJTIACTUH NN NEHTbI N3 CneunaibHblX COPTOB
31EKTPOTEXHMYECKON cTann. VIHOAYKTMBHOCTbL ApOoCcenen pac-
CUMTbIBAETCS TaK, 4Tobbl CyMMa HanpsXXeHW Ha gpoccene
n namne (c y4eToM pasHOCTM $as) paBHANACh HANPAXKEHUIO
nUTaoLWen ceTun.

MHE,yKTI/IBHOCTb gpoccensd onpegenaerca YAC/0M BUTKOB B Ka-
TYWKe, TMNoM I'Ipl/IMEHFIEMOPI CTanun gng cepaevyHnKa n BEIMUYMHON
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3a30pa B cepaeyHuKe. Kak npaBuno, NaacTuHbl Aas cephed-
HWKa oenatotca B Buae 6yksbl LU n nepemblukn Hag Hen Uam
nonosBuHoK 6yksbl 0. KaTylWwKW HaMaTbiBalOTCA Ha NUTOM UK
WTaMMNOBaHHOM KapKace M3 [OCTAaTOYHO TEMJIOCTONKOM NiacT-
mMacchl. Habopbl NAacTWH BCTAaBASIOTCS B OTBEPCTME KapKaca
C ABYX CTOPOH, @ MeXAy HUMMK NPOKSALKON U3 3NEKTPOTEX-
HMYECKOro KapToHa MK asioMUHWS CO343eTCs 33a30p CTPOro
onpeneneHHon BennyuHbl. [py NpoTekaHuM MNo KaTylike
NEepeMEHHOr0 3/IEKTPMYECKOr0 TOKa CEPLEYHUK NepeMarHu-
YMBAETCS C YacTOTOM ToKa. Ha 3To pacxondyeTcs onpeaeneH-
Has aHeprus, KoTopas TeM MeHblUe, YeM TOHbLIE MAACTUHDbI
cepeyHunKa. VIMeEHHO NO3TOMY CepAeYHUKMN He JenatwTcs w3
LesTbHbIX KYCKOB CTanu, 4To 6bis10 6bl NpoLLe U OeLleBne, a Ha-
6MpPatoTCs M3 OTAESbHbIX MNACTUH UKW NEeHTbl. 3a30p Mexay
NOSIOBUHKAMK cepaeyvyHnKa HeobxoamM Ans Toro, Yytobbl 1c-
KJTOUYNTb MAarHNUTHOE HaCbIWEHNE CePAEYHMKa, NPUBOASLLEE
K YMEHbLUEHWIO UHOYKTUBHOCTM OPOCCeNs W, Kak crneacTsue,
K pOCTYy TOKa Yepe3 namny. KpoMe noTepb Ha nepeMarHmymea-
HWe, B poCCensix Henm3berXKHbl NOTEPU B MPOBOAAX KATYLKMU,
Tak Kak 6ol NpoBoA CO3[4aeT Kakoe-To COMpoTUBJieHMe
3NEKTPUYECKOMY TOKY.

[OvameTp npoBofda, KOTOPbIM HaMaTbiBaeTCA KaTylWkKa
npoccens, BbIbnpaeTcs Ha OCHOBAHWM KOMMPOMUCCA MEXK-
0y OBYMS NpOTMBOPEYNBLIMM TpeboBaHUAMK: YeM Bonblue
OMaMeTp, TEM MeHble NoTepn MOLUHOCTU B KATyLWKE, HO TEM
6onblle pacxon A0POron Mean, To eCTb TEM JOPOXKE U TaKenee
apoccenb. Ha npakTWKe AvaMeTp NpoBoa BbIGUPAKT TaKuM,
yTobbI Harpes Apoccens npu paboTe He NpeBbIWan 3a4aHHON
BEeMYMHbI. Ha Apoccensix CTaBUTCS KOHTPOJIbHAs Touka «C»,
a B YMClle NapaMeTpoB APOCCENIEN yKa3biBAETCS TeMnepaTy-
pa B aTOM Touke, Hanpumep, tc = 130 °C. 3To 03HayaeT, 4YTo
npu HOpManbHOW paboTe CBETU/IbHMKA C TaKUM OpOCCeNeM
TeMnepaTypa Ha HeM He ByneT Bbllie yKa3aHHOW (B Haliem
npumepe 130 °C).
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MoTepn MowHocTK B apoccensx coctansatoT oT 10 go 100%
OT MOLLIHOCTM NaMnbl (4eM 60SIblie MOLLHOCTb 1aMM, TEM MEHbLLE
[ona noTtepb). 3a py6exom apoccenu A8 JIIOMUHECLEHTHbIX
flaMn Mo YPOBHIO MoTepb OEenATCs Ha Tpu Knacca: knacc D —
«HOpMaJSibHble noTepu» (018 namn MolHocTsio 18 BT — oo 30%,
36 BT — 25%, 58 BT — 20%); knacc C — «MOHWIKEHHbIE NoTepu»
(cooTBeTcTBEHHO 25, 20 1 15%); knacc B - «ocobo HuM3KMe
notepu» (20, 15 1 12%). C Lenblo 3KOHOMUM 31EKTPOIHEPT UM
N 3alNTbl OKpYXKatollen cpedbl peweHneM MexxoyHapogHown
3KOHOMMYecKon Komuccum EBponenckoro Coto3a ¢ Oexkabps
2001 roga npom3BOACTBO Apoccenen knacca D Oo/KHO Bbino
npeKpaT1TbCs BO Bcex cTpaHax EBponerckoro Coto3a, a ¢ KoHua
2005 roga non»KHO bbITe NPeEKpPaLLEHO NPOM3BOACTBO APOCCENEN
n knacca C. Kak 1 Bce nogobHble pelleHns, MoTHOCTbIO OHO He
BbIMOJSIHEHO A0 CMX MOp — MHOrMe GUPMbl MPOOO/KAIOT BbIMyC-
KaTb M NpogasaTh (ocobeHHo B Poccuio 1 cTpanbl CHIN) gpoccenu
knacca C. B Poccuickom OCT 19680 HeT neneHus gpoccenemn
Ha KJlaccbl MO YPOBHIO MOTEPb MOLWHOCTA. ONbIT MOKa3bIBaET, UTOo
MPaKTUYECKM BCe POCCUICKME OPOCCenn oTHocsATes K knaccy D.

Ha puc. 45 nokasaHa caMast npocTas M pacnpocTpaHeHHas
CXeMa BKJIIOUYEHNS JIIOMUHECLEHTHbIX JlaMMn — CTapTepHoOpoC-
cenbHas. [J1s orpaHnYyeHns Toka Yyepes namny Ha Tpebyemom
ypoBHe nucnonb3yetcs apoccens 1. [apannensHo namne n no-
cnenoBaTesibHO ¢ 060MMK ee 3/1IeKTPO4aMM BKJIKOUEH cTapTep 2.

1

Puc. 45. Cxema
BKJItOYUEHNS

JIOMUHECUEHTHbIX
namn (cnesa)

N
2 Puc. 46
() ‘ ° e
\-f/ YcTponcTeo
I 3 cTapTepa
I (cnpaga)
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Pwuc. 47. CtapTep

CtapTep — 3T0 TOXKe pa3psaHbI NPMbop, KOTOPbLIA AONXKEH
YO0BNETBOPSATL O4HOMY TPEBOBAHMIO: HAMNPSIXKEHNE 3aXKUTaHUS
pa3psiaa B HEM [OJIXKHO BbIThb HUXKE HANPSXKEHWS CETH, HO BblLLe
HaNpPs>KeHUst TOPEHNS NaMnbl. YCTPOMCTBO CTapTepa NokasaHo
Ha puc. 46. OOMH N3 KOHTAKTOB B CTapTepe AenaeTcsa n3 o6u-
MeTanNIM4YeCcKON NIEHTBI, TO CTb U3 NIEHTbI, MOJYYEHHOW NyTEM
YKECTKOro CoeiMHeHUs OBYX METAIIOB C Pa3HbIMU TEMOBbIMU
KoapdumuneHTaMm paclwmpeHus. CTapTepbl BO BCEX CTPaHax
Npon3BOASATCS B O4HOM KOHCTPYKTUBHOM UCMOSIHEHUW — B BUAE
UMAMHIOpa ¢ ABYMSA KOHTakTamu Ha oHe (puc. 47). CtapTepsl
BbIMNYCKAOTCA Ha OBa HOMWHasbHbIX HanpsxeHusa cetn: 110-
130 Bwn 220-230 B.

B 80-e rogobl HekoTopble 3apyberkHble GMPMbI Ha4dyanm
NPOM3BOACTBO 3/IEKTPOHHbIX CTAPTEPOB, B KOTOPbIX BMECTO
MWUHMATIOPHOW ra3opaspsiaHoN faMnbl ¢ BMMeTanInYecKnumn
3neKkTpoAamu bbisia yCTaHOB/IEHA 3MIEKTPOHHAS cxema, obec-
neynBaloLLas B KOMBUHALUN C 0BbIYHBIM OPOCCENEM NPOrpes
3MEKTPOLOB M MoAaYy Ha Namny BbICOKOBOITHOMO NOAXKMIato-
wero umnynsca. KOHCTPYKTUBHOE NCMOSTHEHME TaKUX CTapTepoB
N CXeMbl UX BKJIIOYEHUS HE OTNIMYANNCh OT TPAOULMOHHbIX.
OcobbIx NPeNMYLLECTB 3/IEKTPOHHbIE CTapTePbI HE UMEIOT, a LieHa
MX 3HAYUTENbHO Bbille. B CBA3KM C MAacCcoBbIM NPOM3BOACTBOM
3NEKTPOHHbIX annapaToB BKUYEHUS JIIOMUHECLEHTHbIX 1lamn
3NEKTPOHHbIE CTapTepPbl CEMYAC NOYTH HE MPOM3BOAATCS.

Mpu nomave HanpsXxeHUs Ha Takyto cxemy (puc. 38) B cTap-
Tepe BO3HMKAET pa3psd, M TOK MAEeT Mo uenu: Opoccefb —
OLMH 3NEKTPOL Namnbl — CTapTep — APYroM 3/eKTPoL NaMnbl.
BenuunHa 3Toro Toka orpaHvyeHa gpoccenem. Tok HarpeBaeT
3NEeKTPOabl 1laMMbl 1 CTapTepa, BUMETaNIMYecKnin 3N1eKTPoL,
cTapTepa HauyMHaeT n3rnbaTbCst M B KAKON-TO MOMEHT 3aMbl-
KaeTcs C OpYrnM 3neKkTpoaoM. Nocne 3aMbliKaHUs 3/1eKTPOAb
CTapTepa Ha4YMHaKT OCTbIBATb M Yepe3 HEKOTOpOoe BpPeMS pas-
MblKatoTcs. B MOMEHT pa3MblkaHus Ha Aapoccene obpasyetcs
60MbLWON MMMNYNbC HANPSXXEHWA. INEKTPoabl NIaMMbl K 3TOMY
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BPEMEHM YCMeBatloT HarpeTbCs 00 TeMnepaTypbl, 4OCTAaTOYHON
0711 AMUCCUN 3NEKTPOHOB M3 HUX. Ecnn nMnynec HanpsixkeHns
Ha Apoccesie HaNloXKUTCA Ha CETEBOE HaMpPsXKeHMe B HYXKHbIN
MOMEHT («coBnageT no dase»), To CyMMa HamnpsKeHun cetu
1 APOCCENst MOXKET 0Ka3aTbCs H0SbLUE HANPSAMXKEHUSA 3aXKMTaHUA
flaMmnbl C MPOrpeTbIMK 3MIEKTPOAAMM, 1 NIaMna 3aropuTcs. Tak Kak
BEPOSATHOCTb 3TOr0 AOCTATOYHO Masia, 1aMna noYTh HUKOrAa He
3aropaeTcsi C NepBOM NOMbITKX — BCEM XOPOLLO M3BECTHO MUraHNe
NaMn npu BKKYEHMW. 3TV MUTaHUS HENPUSATHBI U SBNAIOTCA
elle OAHMM HeLOCTaTKOM JIIOMUHECLLEHTHbIX 1aMn, paboTaowmnx
C 3/1eKTpOMarHuTHbiMK Bannactamu. CTapTep Npu MUraHMAX
C034aeT 3aMeTHble PagnonoMexu, No3ToMy napasniefnbHo emy
BKJIIOYaeTCA NOMEexonoaaBnsAoLmii KoHaeHcaTop 3 (KOHCTPYK-
TUBHO CTapTep W KOHOEHCATOp 06beAVHEHbI B OQHOM KOpMyce).

B nyulimnx gpoccensax oas namn MowHocTsio 36 (40) BT tepsa-
eTcs 0Kono 6 BaTT, (NpuMepHo 15% MOLLHOCTX Namnbl); y Mano-
MOLLHbIX namn (4 — 11 BT) noTepun MOLLHOCTM B 4POCCENAX MOTYT
6bITb paBHbI MOLLHOCTM caMux namn. [1o3ToMy cBeToBas 0TAa4a
flaMn B peasibHbiX CBETUIIbHMKAX BCEroa HUXKe ToW, KoTopas
YKa3blBaeTCSA B AOKYMEHTAUMM OS5 «TOMbIX» 1AM,

[poccenuv co3natoT elle oAMH HENMPUATHbIN MOMEHT — COBUT
das3 Mexay TOKOM U HanpsXXeHueM. HanpsxeHune B 3NeKTpo-
CeTaX UMeeT CUHycomaanbHyto dopmy. Ecnu B namnax Hakanu-
BaHWA TOK BCerAa coBnaaaeT no ¢ase C Hanpsi>KeHWeM 1 TOYHO
noeTopsieT ero dopmy (puc. 48), To B N0bBOM Apoccesie TOK
OTCTaeT OT HAaNpPSXXeHUs Ha KaKyo-To A0S0 Nepnoaa, KoTopas
n3MepsieTcs B rpagycax.

Ecnn nonHbin nepuon paseH 360°, To «4YUCTbIN» APOCCENb
BbI3bIBAET OTCTaBaHMWeE TOKA OT HANPSXKEHUS POBHO Ha YeTBEPTb
nepuoga nnu Ha 90°. B cOBOKYNMHOCTM C NlaMnon 3TOT «CABUT
no ¢ase» Bcerga MeHbliue 90° 1 3aBUCKT OT KayecTBa Camoro
apoccens. Ha aTukeTKax Apoccenei BO BCEX CTPaHax YKa3blBa-
eTCs He CaM YroJfl, Ha KOTOPbIN TOK OTCTAET 0T HanpPsiXKeHNs npu
BKJIIOYEHMWM APOCCENIS C JIaMMON COOTBETCTBYIOLLEN MOLLHOCTY,
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Puc. 48. ®opma 200 200
HanpsKeHNs
1 TOKa B f1laMnax

u(t)
HakanveaHus (a) | / U
[GEIN 0.1 1w/ o 0 0,2
1 B JIOMUHECLeHT-
HbIX lamnax
B CTapTepHoapocC- -200 -200
cesnbHoM cxeme (6)
a) 6)

a KOCWMHYC 3TOro yrna — cos (p, Ha3blBaeMbIl TakXKe «Koapdu-
LUMEHTOM MOLLHOCTM». HarnsaHo NosiCHUTb CMbICH M 3HaYeHune
COS ¢ MOXHO cregylolimnM npuMepoM. Mpenctasmm cebe, 4To
TOK 1 Hanpsi>XeHue — 3To Napa JoWafen, TAHYLMX 04HY NOBO3-
Ky. Ecnn obe nowanm TaHYT NOBO3KY B 0AHY CTOPOHY, MHaue
roBOpPS, MEXAY HUMW HET «caBura no ¢ase», To 3GeKT 0T 3ToM
napsl byaeT HanbonbLWnMM. Ho ecnun ogHa M3 nolwanen B3aymaeT
M3MEHUTb HanpasBfeHne OBMXXEHUS, TO pe3ynbTaT bydeTt Tem
Xy»e, 4yeM 6osblie ByaeT yrosl Mexay HanpaBaeHUaMU TAru
OByX notuanen.

Ecnn caosura no dase Mexay TOKOM M HaNpPSXXEHNEM HET, TO
MOLLHOCTb, NoTpebnsieMast oT CeTW, paBHa NPOM3BEOEHMIO TOKA
Ha HanpskeHue. Ho ecnu 3TOT CABUI €CTb, TO MOWLHOCTb CKNa-
OblBAETCS U3 OBYX COCTAaBASAOLWMX — aKTUBHOW M PEaKTUBHON.
AKTMBHAs MOLLIHOCTb — 3TO Ta, KOTOpas MPON3BOAUT MONE3HYIO
paboty (B HaweM cnydyae — reHepupyeT cseT). OHa ByaeT onpe-
LenaTbCs NPOM3BEAEHNEM YXKe TPeX BeSIMUNH — TOKa, HanpsxKe-
HUS U KOCMHYCA Yrna, Ha KOTOPbIN TOK OTCTAeT OT HanpsXeHns:

P=Uelcos @
NHTEepecHo OTMETUTDb, YTO CHETYMKM SNEKTPOIHEPT UM YUNTbIBA-

tOT TOJIbKO aKTUBHYIO MOLWHOCTb. [103TOMy Mpu ntoboM casure
da3 Mbl ByaeM NnaTtuTb TONbKO 3@ NOTPEONSEMYI0 aKTUBHYIO
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3Hepruio (MponsBeaeHMe aKTUBHOW MOLLIHOCTM Ha BpeMs). Ho
TOKOBasi Harpy3Ka Ha npoBofa byfeT MeHATLCS NpW 3ToM 0bpaT-
HO MPOMOPUMOHANBHO COS ®:

I=P/Ue*cos ¢.

KpoMe Harpy3ku Ha NpoBO[a, HU3KOE 3HaYeHWe COS P YBENNYU-
BaeT HarpysKy TpaHCHOPMATOPHbIX MOACTAHLUMA 1, B KOHEYHOM
nTore, aNeKTpocTaHum. MoaToMy BO BCex CTpaHax ONs BCex
KPYMHbIX NOTPebUTENEN 3NEKTPO3HEPrUM BeSIMUYMHA COS ¢
XEeCTKO HopMuMpyeTCs.

YTobbl yBENMUYMTL COS P, NMPOM3BOAMTCS KOMMEHcauums
pPEeaKTUBHOWM MOLLHOCTU. [1n15 3TOro B CBETU/IbHMKAX C JIIOMU-
HECLEHTHbIMW 1N APYrMMK Pa3psOHbIMKU laMNaMun BKIOYaeTCs
elle OfAMH 3NeMEHT — KOMMEeHCUPYOLWMIA KoHaeHcaTop. CxeMmbl
BKJIIOYEHWSI TAKOr0 KOHOEHCATOPa MOryT BbITb pa3HbiMU; BCE
MX BapuaHTbl MoKasaHbl Ha puc. 49. Yaule Bcero ncnonbayetca  Puc. 49. Cxembl

CXeMa napannenbHol KoMAeHcaLui (a), NO3BONSIOWAN NOAHATE oo crcatt
P H ! W A KoadduumeHTa
3HayeHus cos ¢ go 0,85. MOLLIHOCTY
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EMKOCTb KOMMEHCUPYIOLWLEro KOHOeHcatopa onpegensercs
MOLLHOCTbIO namn (tabnuua 28).

Tabnuua 28.
MowuHocTs, Br 5/7/9/11 18/20 36/40 58/65  Eywocty Komnen-
MNapannensHas komnexcaums (250 B) 2,0 4.5 4,5 7 CHpYtOLLMX

KOHAEHCaTopoB
MocnepnoBaTenbHas komneHcaums (480 B) - 2,7 3,4 53 (MK®)
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Puc. 50. Cxema
BKJIOUEHMS f1amn
Tvna AP

N 174

EcTb elle 0OHO HENPUATHOE ABMEHME, CBA3aHHOE C ApOC-
cenamu — npu pabote Ha yacTtoTe 50 U Bce apoccenn cosga-
0T FyOsiWMM 3BYK TOW MW MHOW MHTEHCMBHOCTK. 10 YPOBHIO
NPOM3BOAMMOrO LyMa ApPOCCENW B HAlLEN CTpaHe OenaTcs Ha
yeTblpe Kflacca: C HOPMasbHbIM, MOHUXKEHHbIM, 04eHb HU3KUM
1 0Cc060 HU3KUM ypoBHEM Lyma (B cootseTcTamm ¢ FOCT 19680
OHU MapKkupytoTcsa 6ykeamum H, M, C n A).

B nuTepatype Apocceny 4acTo Ha3biBaloT «MNyCKopery-
nupylowmMn annapatamm» (MPA). 310 abCconoTHO HEBepHOoe
Ha3BaHMe, TaK KaK M3 CKa3aHHOro BbIlWE SCHO, YTO APOCCEeNb
caM no cebe He MOXKEeT 06ecneynTb HM «MYCK» NaMn, HW UX pe-
rynupoaHue. [Ins 3axuraHmsa namn HeobxoarMo Hanuymne He
TOJIbKO IPOCCESISA, HO U CTapTepa, a PerympoBaHne CBETOBOIO
MOTOKA — 3TO 0YEHb C/I0XKHAs TexHuYyeckas npobrema, KOTopyio
YLanoch PeWwnTb TONbKO B NOCNEAHME FOfAbI.

Tak Kak 04HWUM 13 YCNOBMN paboTbl CTAPTEPHOAPOCCENBHOM
CXEMbl BK/THOYEHUS TIOMUHECLEHTHbIX 1aMn ABNSETCS TO, YTO
HanpsiXXeHue 3aXKMraHusa ctapTepa LOSIKHO ObiTb BbilWe, YEM
HanNps>XKeHWe ropeHus famnbl, TO MOCAe 3aXKWUraHUs amnbl
cTapTep Kak Obl BbIKSlOYaeTCcst M3 paboTbl, U TOK Yepes Hero
He naet. CnenosatenbHO, HE MAET M TOK NporpeBa 3M1eKTPoL0B
namnbl, a 4719 HarpeBa 31eKTPOA0B M obecrneyeHns 0OCTaTOYHON
3MUCCUM 3NEKTPOHOB M3 HUX XBATaET TOKA pa3psiia HOpMarb-
HO paboTatowier namnbl. Ecnum e Mbl HAYHEM peryampoBaThb
CBETOBOW MOTOK S1aMMbl YMEHbLIEHMEM TOKA Pa3psaa, To 3TOro
TOKa He XBaTUT AN pPa30rpeBa 3/eKTPOA0B [0 HYXHOW TeM-
nepaTypbl, pa3psa 0enaeTcs HeyCTOMYMBLIM, U NlaMna racHerT.
Ecnn Mbl XOTUM perynnmpoBaTb CBETOBOW MOTOK S1aMM, TO Heob-
XOAMMO KaKMM-N1b0o 06pa3oM 06ecneynTs Harpes 31eKTPO40B
0o TpebyeMon TemnepaTypbl. IMEHHO NMO3TOMY [0/Ir0e Bpemst
CYMTANOCh, YTO JNIIOMUHECLIEHTHbIE NaMnbl BoobLUle He noana-
0TCS PEryMpoBaHuIo.

CxeMa BKJIIOYEHWS PTYTHbIX J1IaMMN BbICOKOr0 AaBMEHMS Npo-
e, 4yem StoMUHecLeHTHbIX namn (puc. 50).
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Brnaronaps HanuMuuio NOAXKMIAOWMX 3MEKTPOAO0B, pac-
MOJIOXKEHHbIX 0YeHb BIM3KO K OCHOBHbLIM, MEXAY 3TUMMU
3N1eKTPOAAMU pa3ps BO3HWUKAET Mpu HaMNpPsXKeHUaX Huxe
CeTeBOro. 3T0T pa3psf 04YeHb C1ab, TaK Kak TOK ero orpaHunyeH
BCTPOEHHbIMW B 1aMMy COMPOTUBAEHUAMM R, HO OH co3paeT
HaYanbHYI MOHM3aUMIO rasa B ropesike, 3a CYET KOTOPOMW
paspsan NepexonmnT Ha OCHOBHbIE 3MEKTPOAbl. TOK OCHOBHOrO
pa3psna orpaHNYMBaeTCs TOSIbKO APOCCENEM, M BEIMYMHA Ero
B MepBoe BpeMs nocie BKAYeHMs B 2—-3 pa3a bonblie, Yyem
nocre NosIHOro pa3ropaHus namnel. TOK pa3psifia pa3orpeBaeT
OCHOBHbIe 3/1EKTPOAbI L0 TEMMepaTypbl, 0becneymBatoLen go-
CTATOYHYI0 3MUCCUIO 3/1IEKTPOHOB 13 Hux (1000-1200 °C). N3-
3a 60/1bLIOro TOKa pa3psaa HaYMHAT PAa30rpeBaThCs CTEHKU
rOpesnku, HaxoAsWasCs Ha HUX PTYTb NOCTEMNEHHO MOSIHOCTbIO
ncnapsieTcs, U npolecchl B 1amne ctabunumsmpytotes. Mpouecc
pa3ropaHus ANuUTCa 4OCTaToOYHO Aonro — oT 7 Ao 10 MUHyT.

Ona skntoveHna namn tuna [OPJ1 TpebytoTcsa TonbKo apocce-
nn. Kak v B cxemax ¢ IOMUHECLEHTHBIMM NaMnaMu, B 4poCcensx
ona [PJ1 tepseTca onpegenerHHas MouiHocTb (10-15% oT Mo~
HOCTM NaMnbl), @ AN KOMAeHcauuu casura Gas Mexay TOKOM
N Hanpsi>XxeHWeM HeobXOAMMO BKOUYEHME KOMMEHCUPYHLLMX
KOHAEeHCaTopoB. [1py 3TOM UCNONb3yeTCs TOSIbKO NapannienbHas
KoMMeHcauus.

YcpeaHeHHble NapaMeTpbl ApOCCeNen O pa3HbiX TMMNOB
namn gaHbl B Tabnnuax 29-32; napaMeTpbl KOMAEHCUPYOLLMX
KOHOEeHCcaTopoB — B Tabnuue 33.

Knacc ppoccenss  MoTepu MowHocTh, BT

C namnon 18 Bt C namnon 36 Br  C namnoi 58 Bt

D 12 10 14
C 10 9 12
B2 8 7 9
B1 6 6 8
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Tabnuua 29.
MoTepn MowWwHOCTHM
B Apoccensx ans
JIOMUHECUEHTHbIX

namn
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Tabnuua 30.
MapameTpsl
npoccenen ons
namn APN

Tabnwuua 31.
MapameTpsl
npoccenen ans
namn MM

Tabnuua 32.
MapameTpsl
npoccenen ans
namn HNBAO

Tabnuua 33.
EMKOCTW KOMneH-
CUPYIOLWMX KOHAEH-
caTopoB A4S namn
LPN, HNBA, MM
(B MKD)

N 176

MowHoctb  [MoTtepw, cos ¢ la6apwuTbl, MM Macca, kr
namnel, Br Bt L D H
80 1M 0.45 120 85 90 1.9
125 15 0,53 120 85 90 3,0
250 22 0,53 145 135 100 4,0
400 25 0,53 175 140 150 65
MowHocTb MoTepw, cos ¢ labapwuTbl, MM Macca, kr
namnsl, Bt Bt

L D H
70 14,2 039 1 66 53 15
100 16 043 1M 66 53 1,5
150 19,5 0.42 133 66 53 2,0
250 28 0,42 135 85 70 315
400 29 0,50 135 85 70 318
MowHoctb  [MoTtepwy, cos ¢ la6apuTbl, MM Macca, kr
namnel, Br Bt

L D H
70/50 1419 039 M 66 53 15
100 16 043 1M 66 53 1.5
250 28 0,42 135 70 85 3,15
400 32 0,40 165 70 85 4,3
1000 55 0,43 196 105 90 10,0
MowHocTb namnsl, Bt 70/80 100/125 150 250 400
EMkocTb ans AP 8 10 - 18 25
EmkocTb ana HIIBA 12 12 20 32 45
EMkocTb ansa M1 12 12 20 32 35
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B 0603HaueHnAX Opoccenel yKasbliBaeTcsa TUN faMmbl, MOLL-
HOCTb, YCNI0BHOE 0603HaYeHME KOHCTPYKTUBHOMO MCMOMHEHNS.
CxeMbl BKJIOUYEHUSA pa3psiOHbIX 1aMn C ApOCCensiMu npo-
CTbl, HAAEXHbI 1 MO3TOMY NONYUYNIN UCKIOUYNTENBHO LMPOKOE
pacnpocTpaHeHune, a 49 NaMn BbICOKOro AaBfieHUsa SBAA0TCA
noyTtn 6esansTepHaTMBHbIMKU. OOHAKO 3T CXEMbI UMEIOT LEeSTbIN

PAQ HeQ0CTaTKOB:

1. B papoccensx 6ecnofie3Ho TepseTcs MOLWHOCTb (B CBETUb-
HUKaX C JIIOMUHECUEHTHBIMM TaMNaMy Manon MOLLHOCTU
noTepu B APOCCENAX COM3MEPUMbI C MOLLHOCTbLIO S1amn).

2. Ipoccenu co3patoT casur no $ase Mexay Hanps*KeHu-
€M N TOKOM, YTO TpebyeT NpUMEHeHUs AOMNONHUTENbHbIX
YCTPOMCTB — KOMMEHCUPYIOLLIMX KOHOEHCATOPOB.

3. Lpoccenn npu paboTe co3natoT ryasiinin 3syK.
JIIOMUHECLEHTHbIE NlaMMbl B CTaPTEPHOAPOCCENbHbIX CXEMaXx
NPV BKIOYEHUM MUTaloT, UYTO HE TOSIbKO HEMPUATHO 419
rnas, HO M NPUBOAMUT K COKPALLEHUIO CPOKa CNy»KBbl Namn
1 co3gaeT A4OMNONHUTENbHbIE PAAMONOMEXM.

5. Bce paspagHble naMnel Npu paboTte C OPOCCENAMMN reHe-
PUPYIOT NYNLCUPYIOLWNIA CBET, NPUYEM rNybuHa nynbcaumni
moxeT gocturatb 100%.

6. [poccenn Taenbl, YTO CYLLECTBEHHO BSIMAET Ha Maccy
N KOHCTPYKLIMIO CBETUSIbHMKOB C Pa3psiaHbIMK NamMnamu.
Heo6x0QMMOCTb MPUMEHEHNS KOMMEHCUPYIOLWNX KOHOEH-
CaToOPOB TOMIbKO yCyrybaaeT aToT HeJ0CTaToK.

5.2. IneKTPOHHbIe annapaTbl BK/IIOYEHUS
MHorve HeLOCTaTKM JIIOMUHECLEHTHbIX flaMn 1 gpoccenen
YCTPaHSOTCA NPU MCMONb30BAHUN 3NIEKTPOHHbIX BbICOKOYa-
CTOTHbIX annapaToB BkAoueHus (AMPA).

B nocnenHue rogsl Takne annapatbl CTann yxe 4OCTaTou-
HO NPMBbLIYHbIMW: B cTpaHax EBponerickoro Coto3a okono no-
JTOBMHbI BCEX CBETUSTIbHUKOB C IIOMUHECLIEHTHLIMUW NaMnamu
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[eNaeTca C 3NIeKTPOHHbIMK CXeMaMu BKI4YeHus (8 LLseunn
n ABcTpun gax<e 6onblie NonoBuHbI). K coxaneHuio, B Poccuu
Takue annapaTtbl MCMOJIb3YOTCS ellle HeA0CTaTOYHO WNPOKO.

Ha puc. 51 nokasaHa CTPYKTYypHasi CxeMa COBPEMEHHOro
3MPA, cogepkallaa BCe OCHOBHblE Y37bl: BXOAHOW OUNLTP
nonasfieHNss BbICOKOYACTOTHLIX rmoMex 1, BbiMpaMUTENb 2,
KOPPEeKTop GopMbl NOTPEONSEMOro OT CeTU ToKa 3, ynpasnsio-
WM Kackag 4, ycunuTenb MOLWHOCTK 5, BbIXOOHOW Kackap, 6.
Paznunuma cxem 3MMPA 3akn104atoTcst, B OCHOBHOM, B NMPUHLM-
nManbHOM cxeMe ynpaBnsoWero Kackaaa, Tak Kak ocTalibHble
y3Mbl K HacTosILLLEMY BpeMeHW 0oTpaboTaHbl HACTOMbKO, YTO
ABNATCH YyTb 1N HE YHUDULMPOBAHHbBIMMN,

3 5
J -
SILN — — — _|3, — -
st
A A
Puc. 51.
@yHKLLVlOHaﬂbHaﬂ

CXEMa 3/1eKTPOHHO-
ro nycKoperynmpy-
jolLlero annapara

v
=~
A

[ns nogaBneHns BbICOKOYACTOTHbLIX MOMeX, co3aaBaeMbix 3MPA
B 3J1IeKTPUYECKON CeTu, ncnonbaytotcs M-o0bpasHble nv ABomn-
Hble [1-06pa3Hble GUNLTPbLI N3 MHOYKTUBHOCTEN B HECKONbKO
MIH 1 emkocTen 0o 1000 HP. Kak npaBuio, 4ONOAHUTENbHO NS
3TOW XKe Lenn BKIYaeTCs EMKOCTb Nopsaaka eanHmy HO mexay
OHWM 13 NUTaOLLMX NPOBOAHMKOB (06bIUHO HENTPasbio) 1 3a-
3eMsAKWMM NPoBoAoM. B KauecTse BbINPAMUTENS MOXKET ObITb
MCMONb30BaH fl060M CTaHAAPTHbLIN MOCTMK, PACCYMTAHHbIN Ha
COOTBETCTBYIOLLME TOKN U HAMPSXKEHWS.
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Koppekuns ¢dopMbl NoTpebnseMoro Toka ocyLlecTBAseT-
CS C NOMOLLbIO AOCTAaTOYHO MOLLHbIX TPAH3UCTOPOB (06bIYHO
NoMeBbIX), YNPaBAseMblX CreumnanbHbiMu ycTponcTeamu, [na
3TOro pa3paboTaHbl M CEPUINHO BbIMYCKAOTCS MHTErpasbHble
MWKPOCXEMbI, OTCAEXKMBaAOLME GOPMY TOKA.

«Cepguem» ntoboro 3MPA sBnseTcs ynpasnasiowWwmm Kac-
Kan 4. B HacTosuiee BpeMs elle BCcTpedatoTcss cxeMbl IMTPA,
B KOTOPbIX 15 YNPaBAEeHUS CUTOBLIMU TPAH3UCTOPAMM YCUIU-
Tes1S MOLLHOCTM UCMOJIb3YIOTCS aBTOreHepaTopbl Ha AMCKPETHbIX
sneMeHTax. OgHako B nogasnsoLlem bonsbwmnHcTee IMPA ona
ynpaBneHus yCuamuTeneM MOLLHOCTV MPUMEHSIIOTCS cneuunanb-
HO cO3[aHHble MHTerpasnbHble MUKpocxembl. CoBpeMeHHble
MUKPOCXEMbI C HEBOMBbLINM KOIMYECTBOM BHELLHUWX 3/1eMEHTOB
(KoHOeHCaTOpPOB M pe3ncTopos) obecneynBaloT NpeaBapuUTesb-
HbI MPOrpPeB 3/IeKTPOLOB NaMn, 3aXuraHue, pabounin pexxmm,
cTabunmsaumio napamMeTpoB namn B paboyeM pexkmme, 3aLmTy
OT aBapuUHbIX CUTyauuin (Neperpyska no ToKy, paboTa npu
HeWCnpaBHbIX NlaMnax uamn 6e3 namn, KOpoTKoe 3aMblKaHue
BbIXOLHOM Lenu u T. m.).

CUrHanbl C BbIX04a MHTErpanbHbIX MUKPOCXEM MOAATCS
Ha ycunuTenb MoWwHoCcTK 5. B KayecTBe ycunutenem B HacTo-
sllee BpeMs UCMNosb3YOTCS, B OCHOBHOM, N0JieBble TPaH3UCTOo-
pbl, XOTS M3peKa ellle BCTPeYatoTCs CXEMbl U Ha BUMONSAPHbIX
TpaH3ucTopax.

K BbIXxody yCUAUTENS MOLLHOCTU MOAK/0YaeTCs BbIXOLHOM
Kackal — TOKOOrpaHu4mMBatoUmMin Apoccesb 1 namna, napan-
NeNlbHO KOTOPOW BK/ItOYeH KoHaeHcaTop. KoHaeHcaTop 1 apoc-
cenb 006pa3ytoT pe30HAHCHbIN KOHTYpP, pe30HaHCcHasa 4actoTa
KOTOpOro 6/M3Ka K 4acToTe MMMYSbCOB Ha BbIXOLE yCUanTens
MOLLIHOCTW. V13 dM3MKM M3BECTHO: MPK COBMAAEHMM PE30HAHCHON
4aCTOTbl LIEMOYKN M3 MOCNEN0BaTe/IbHO BKJIIOUYEHHbIX ApOCCens
M KOHOEeHCaTopa C YacToToM NOoAaBaEMOro Ha Hee HamnpsXKeHns
CyMMapHoe COMnpoTMBSIeHME LienoYykM paBHO Hysto. TOK Yyepes
LEMNoYKy M HanpsiKeHne Ha KaXAoM U3 3JIEMEHTOB CXEMbl
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N 180

yBennmumBatoTcs A0 6ecKoHeYHoCTU. PeanbHO B 3/1I@KTPOHHbIX
annapaTtax BK/IOYEHMWS YaCcToTa HanNpsiXKeHUs Ha BbIXoe yCunm-
Tens MouwHocTn b 621M3Ka K pe30HaHCHOM YacToTe Lenoyku ns
[OpOCCens 1 KoHaeHcaTopa (Ho HMKoraa He pasHa eltl). Moatomy
NPV BKIKOYEHWUM annapaTa Yepes 3N1eKTPOoAbl laMnbl NpoTeKaeT
TOK, JOCTaATOYHbIM 018 X pa3orpeBa Ao HeobxoamMMon Temne-
paTypbl, @ HA KOHAEHCATope CO34aeTcsa HanpsKeHue, Heobxo-
OMMOe AN BO3HUKHOBEHMS Paspsna B Slamne ¢ NoOorpeThiMu
anekTpogamu. focne 3axKMraHusa famnbl HaNpsXXeHue Ha Hen
nagaeT 40 HamnpsKeHUs! FOpeHns, a 4acToTa HamnpsiXKeHns npe-
obpa3oBaTens aBTOMATMUYECKN U3MEHSETCS TaK, YTobbl Yepes
namny npoTekasn ToK 3a4aHHON BEUYMHbI.

B 60/bLUMHCTBE COBPEMEHHbIX annapaToB 610K ynpaBieHns
BbINOJIHSAET elle ABe GYHKLUUN: CTaBUNN3aumnio ToKa namnbl npu
KonebaHnsax CeTeBOro HaNpPsXKeHUsA 1 KoppeKkumio Koadduum-
€HTa MoLHOCTU. Ko3addumumeHT MowHOCTHN, 0BblYHO 0603Ha-
YaeMbI rpeyYeckom BYKBOM Y, — 3TO OTHOLIEHME MOLLHOCTM,
noTpe6aseMon 1aMmnon BMeCTe C annapaTtoMm, K Npon3BeaeHuto
TOKAa N HanpsXXeHns:

y=P/UL

Mpn cnHycomaanbHom GopMe ToKa U HanpsiXXeHus KoabdnumneHT
MOLLHOCTM — 3TO TOT CaMblIli COS (P, 0 KOTOPOM Mbl FOBOPUSIM NMPK
PacCMOTPEHUN CTAPTePHOOPOCCENbHOM CXeMbl BKlOYeHUs. Ho
npv NUTaHWKM Namn Yepes 3NEKTPOHHbIE annapaTthl Gopma ToKa
MCKaXaeTcsa (Kak roBopaT, «B TOKE NMOSABAAIOTCA BbICLLIME rapMO-
HUKW»), 1 KO3DDULMEHT MOLLHOCTU Y>Ke He COBMadaeT C cos ¢.
Y Nyylwmx coBpeMeHHbIX annapaTtoB KO3GOULNEHT MOLLHOCTU
6nm3oK K 1 (0,95-0,99). ®yHKUMM “cnpaBneHns GopMbl Mo-
Tpeb/19eMoro Toka («nofaBeHne BbICLUX FrapMOHMK») 06bIYHO
BbINOMHAET BXoAHON dunbTp 1. MNogasneHune BbICLLIMX TaPMOHNK
1 KoppeKLns dopMbl NOTPebsemMoro Toka obecneymBatoT afeK-
TPOMAarHUTHYH COBMECTUMOCTb annapaTa C NUTaloLLEN CeTb!o.
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B HekoTopbix annapaTtax 6/10K ynpasfieHus 4 BbiMonHaeT
eule ogHy dyHKLMIO — obecneYymnBaeT peryampoBaHue ceeTo-
BOrO MOTOKA J1aMmr, Yalle BCero 3a cyeT M3MEHeHUs 4acToTbl
HanpsxeHns npeobpasosaTtens. CTporo rosops, TO/IbKO Takue
annapaTbl U MOTYT Ha3bIBaTbCS NYCKOPEryNMpPYLNMU, TaK Kak
TOJIbKO OHM 06ecneymBatloT 1 NycK, TO eCTb 3aXKUraHue, namn,
W perynMpoBaHue UxX CBETOBOIO NOTOKa.

MpMHUMNMANbHOE OTAIMYME 3IEKTPOHHbIX CXEM BKITHOYEHNS
JIIOMUHECLIEHTHbIX JTaMM OT CTapTEePHOLPOCCESbHbIX 3aK/0YaeT-
CS1 B TOM, YTO SlaMMbl B TaKNX CXeMax MMUTAlTCH TOKOM BbICOKOM
yacTtoTbl, 06blyHO 20-40 kU, BmecTo 50 I, BbicokoyacToTHOE
nuTaHue namn OaeT cinenyolme NonoXKnTebHble pesynbTaThl:
1. MN3-3a ocobeHHOCTEN BbICOKOYACTOTHOIO pa3psaa yBenn-

YMBaeTCsA CBeTOBas OTAaya Namn. 3To yBesnM4veHne TeMm

Gosblie, Yem Kopoye fnamna: y namn MowHocTsio 36 (40) BT

cBeToBas oThadYa Bo3pacTaeT npumepHo Ha 10%, y namn

MolHOCTb0 18 (20) BT — Ha 15%, y naMn MOLHOCTbIO 4 BT —

Ha 40%.

2. [nybuHa nynbcaumm ceeToBoro notoka ¢ yactotom 100
yMeHbllaeTcs npumMepHo ao 5%.

3. WcknioyatoTcs 3ByKOBbIE MOMeXK, CO34aBaeMble APOCCENAMM.
McknoyaeTca MUraHne namn npu BKIKYEHUN.

5. VcknwouaeTtcs HeobxoQMMOCTb KOMMEHCAL MM PEAKTUBHOM
MOLLHOCTM (KOppeKLumn cos o).

6. 3a CYeT UCK/TIYEHUS MUTaHMUIA NPU BKJIIOYEHUN U TOYHOTO
nporpesa 3MeKTPOA0B NOBLILAETCS CPOK CAY»x6bl namn (4o
nonyTtopa pas).

7. TosaABMNacb BO3MOMHOCTb PerynpoBaHus CBETOBOro Mo-
TOKa namn.

8. 3neKTpoHHble annapaTbl 3HAYNTENbHO flerye, 4yem APoCccenn
N KOMMEHCUPYIOLWME KOHOEeHCcaTopsbl.

Takum obpaszom, IMNPA ycTpaHaoT 60NbWNMHCTBO HEA0CTAaTKOB

NIOMWHECLEHTHbIX J1aMM CO CTapTepPHOAPOCCESbHbIMM CXeMa-

MU BKJIOUYEHUs. Ho 3T annapaTbl MMET U CBOM HeOoCTaToxk,
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Puc. 52.
3NeKTPOHHbIE
annapaTbl BKJItO-
YEHUS Pa3INUHbIX
MCTOYHMKOB CBeTa

NPensTCTBYIOLWLMIA MX MOBCEMECTHOMY BHELPEHMIO: LIEeHa 3/1eK-
TPOHHbIX annapaToB CErofgHs 3HaYMTesNbHO Bbille, YEM ApOC-
cefieil, CTapTepoB U KOMMEHCUPYIOLLMX KOHAEHCATOPOB, BMecTe
B3ATbIX. HO, TEM He MeHee, KaK y»e OblI0 CKa3aHo, B CTpaHax
Esponerickoro Coto3a f0Ns CBETUNIbHUKOB C 3NIEKTPOHHbLIMMA
annapatamu npubnumxkaetca kK 50% Bcex CBETUNBHMKOB C Jto-
MWHECLEHTHBIMW NaMnamu.

Heobxo4MMO OTMETUTb, YTO JIIOMUHECLIEHTHbIE JlaMMbl HO-
BOrO MOKONeHUs B Konbax gnametpoM 16 MM NpMHUMNMANBHO
MOryT paboTaTb TOSIbKO C 3MIEKTPOHHbLIMM annapaTtamu. 310
06CTOATENBbCTBO AAET AOMOSIHUTENbHbIE NPEVMYLLECTBa CBe-
TUBHUKAM C TaKUMK Namnamu.

Ha puc. 52 nokasaHbl 3/1EKTPOHHbIE annapaThl BKIOYEHNS
07191 IMHEeNHbBIX 1 KOMMNAKTHbIX TIOMUHECLEHTHbIX J1aMM, pa3psia-
HbIX J1aMM BbICOKOMO A@BfIEHMS, @ TaKXKe YCTPOMCTBa ynpase-
HWUs 015 CBETOAMOLOB M 3/IEKTPOHHbIE TpaHCHOPMaTopb! A1
rafioreHHbIX 1aMn HaKanMBaHus.

B nocnepgHue rogbl Hayanochb LOBOJSIBHO LWMPOKOE BHeApe-
HWE 3NEKTPOHHbIX annapaToB BKIOYEHUS PA3PALHbIX NaMn
BbICOKOI0O [aBfIeHWs, B YaCTHOCTW, METanIorasoreHHbIx, CoB-
MellaoWwmnx GYyHKLMM 3aXKMratoLero yCTponcTBa U Apoccens.
BbiCOKOYACTOTHOE NUTAHMeE JTaMN BbICOKOIO [aBfIEHUS He AaeT
TaKUX NPEVMYLLECTB, KaK Y JIIOMUHECLEHTHbIX N1aMM, 1, KpoMme
TOrO, NPUBOAMT K HEYCTONYMBOCTY paspsiaa (Tak HasbiBaeMoMy
aKyCTM4YeCcKoMy pe3oHaHcy). [osToMy, B OTAM4YME OT JIIOMU-
HECLIeHTHbIX J1aMM, NaMnbl BbICOKOIO OABMEHUS Yepes Takue
annapaTbl NUTAKTCSA HE BbICOKOYACTOTHLIM TOKOM, @ TOKOM Npsi-
MoyronbHom popmsbl ¢ yactoTor 80-150 L. 3NeKTpoHHbIE anna-
paThl BKOYEHMA 3HauMTenbHo (B 3—4 pasa) nerye gpoccenen
1, KPOMe TOro, coyeTaroT GYHKUMM BannacTa v 3aXXuratoLiero
YCTPOWCTBA, @ WHOMAA M KOMMEHCUPYHOLLEro KOHOeHcaTopa.
MeTannoranoreHHble namnbl C KEPAMUYECKUMUN Fropenkamu,
KaK npaBwWio, PeKOMeHYeTCst MCMONb30BaTb TOJIbKO C 3/eK-
TPOHHbIMK annapaTamu.
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MnTaHWe namMn TOKOM MPSIMOYrosibHOW GOpMbl NMPUBOOUT
K 3HQYUTENIbHOMY CHUMXEH WO rNyBUHbI NyNbCcaLMil CBETOBOMO Mo-
TOKa M Y/IyHLWEHMI0 HEKOTOPbIX NapaMeTpoB namn (Cpoka cyx6bl
1 CBETOBOW 0TAauM). 3a py6exoM Takune annapaTbl BbiMycKaoTCs
TONBKO AN naMn Hebonbwon MowwHocTu (no 150 BT).

[MapamMeTpbl annapaToB pasHbiX GMPM Masao oTAMYatoTCA
OpYyr OT [Opyra. HekoTopble GMPMbl BbIMyCKalOT annaparhl,
cnocobHble paboTaTbh C slaMNaMmM He OAHOr0, @ HECKOJIbKMX
HOMMHANOB MOLLHOCTW. [MpakTU4eckn Bce KpynHble bUpMbl
NPOV3BOLSAT M annapaTsl, obecneynBaoWne peryimpoBaHmne
CBETOBOr0 MOTOKA J1aMM, TO eCTb 3/IEKTPOHHbIE MYCKOPerynmn-
pytowme annapatsl (AMPA) B MOMHOM CMbIC/IE 3TOMO MOHATUA.
KpomMe obecneyeHns Hanbonee KoMdopTHOrO ocBelleHms, IITPA
NO3BOJISAOT CO3[4aBaThb M CUCTEMbI AaBTOMATU3MPOBAHHOIO yNpas-
NIeHNsI OCBELLEHMEM, JaloLMe 3KOHOMMIO 3N1eKTPO3HEPTnN 10
75%. MapameTpbl HekoTopbix TMNOB AITPA oaHbl B Tabnunue 34.

MowHocTb MoTtepun [a6aputbl, MM Macca, kr
namnel, Bt MolHocTyH, BT L D H
Heperynupyemblie

18 3 234 40 28 0.27
36 4 234 40 28 0,27
58 6 234 40 28 0.27
2x18 4 234 40 28 0.28
2x36 6 234 40 28 0.28
2x58 10 234 40 28 0,28
3x18 7 234 40 28 0.28
4x18 10 234 40 28 0,28
14 3 280 30 21 0,20
21 3 280 30 21 0,20
35 3 280 30 21 0,20
39 4,6 280 30 21 0,20
54 4,2 280 30 21 0,20

l- CgeToBble
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Tabnuua 34.
TvnoBble napameT-
pbl 31EKTPOHHbIX

annaparos
BKJIIOYEHNS

JIIOMNHECLUEHTHbIX

namn
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MowHocTb MNoTepu a6apuTbl, MM Macca, kr

namnel, BT MoLHocTH, BT L b H

2x14 4 360 30 21 0,26
3x14 8 360 30 21 0.26
Lx14 12,8 360 30 21 0,26
2x39 6,5 360 30 21 0.26
2x54 8,5 360 30 21 0,26
Perynupyembie

14 38 360 30 21 0.26
2x14 7.6 360 30 21 0,35
28 4,0 360 30 21 0.26
2x28 5.0 360 30 21 0.26
35 3,0 360 30 21 0.26
2x35 5,0 425 30 21 0,36

KoadduumeHT MolHocTv Bcex annapatos He MeHee 0,95.

B nocnegHue rogbl Ha POCCUINCKOM PbiHKE MOSABUMCH CpaBs-

HUTeNbHO gewesble 3MPA, M3rotaBnnBaeMble, B OCHOBHOM,

B CTPaHax asmaTCKO-TUXOOKEaAHCKOro pernoHa. MoHsTHO, YTo

CYLIEeCTBEHHO CHW3UTb LIeHY anmnapaTtoB MOXHO TOJIbKO 3a

CYET YNPOLLEHUS UX CXEM, @ 3TO BO3MOXHO JULLb NpK YCII0BUK

NCKYEHNA HeKoTopbix GyHKUMA. «[eweBblie» anmnapaTbl

obecneynBatoT paboTy IOMUHECLEHTHbIX f1amn, HO obnagatoT

LesbiM PAAOM CYLLECTBEHHbIX HEA0CTATKOB!

1. BknoyeHue namn, Kak npaBuio, NnponssoamTca 6es3 npea-
BapUTENbHOrO MporpeBa 3/eKTPOAO0B, YTO MPU 4YacTbixX
BKJIIOYEHUSAX NPUBOAMT K COKPALLEHWIO CPOKa CNYyXKObl.

2. B«pelweBbix» annapaTtax HeT cTabunamsaumm pexxmma namn
npu KonebaHUsX CeTeBOr0 HaMpPsKeHus.

3. Kak npaBuno, B «aeleBbix» annapaTax HeT KoMneHcaumm
PeaKTMBHOM MOLLIHOCTH, YTO TPebyeT NCMOSIb30BaHUSA BHELL-
HNX KOMMEHCUPYIOLLMX KOHOEHCAaToPOoB.
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4. HeT KoppeKkuum GopMbl MoTpebnsemMoro Toka, MNO3TOMy
annapaTbl He COOTBETCTBYIOT TpeboBaHMaM EBponenckmx
1 POCCUINCKMX HOPM MO 3/1IEKTPOMArHUTHON COBMECTUMOCTMU.
5. BONbLWMHCTBO «[eLeBbIX» annapatoB He MOXET paboTaTtb
Ha MOCTOSIHHOM TOKE, YTO NPENATCTBYET MX MCMOMb30BaHMIO
B CBETUJIbHMKAX aBapUIHOMO OCBELLEHMS.
6. Cpok cny»bbl «AelleBbix» annapaToB NPUMEPHO B ABa pa3a
MeHbLLe.
7. BHeKoTOpbIx annapaTax HefoCTaTOYHOE CrNaXXnBaHme nysb-
CauM BbINPSAMIIEHHOTO CETEBOI0 HAMpPsXXeHWs NpuBOaNUT
K 3aMEeTHOW MOoOyNsuMM BbICOKOYACTOTHOMO HaNpsXXeHus,
nofaBaeMoro Ha namny. B pe3ynbTaTe 3TOro He yCTpaHseT-
CS OAWH U3 MNaBHbIX HEAOCTATKOB CTaPTEPHOAPOCCESbHbIX
cxeM — bonblas rnybuHa nynbcaumi CBETOBOMO NOTOKA.
3TN HeLOCTaTKM NPUBOLAT K YBESIMYEHWNIO 3KCMyaTaLMOHHbIX
PacxXof0B B OCBETUTESbHbIX YCTAHOBKAX C TaKMMK annapaTtamu
N CBOAST HA HET BbIMIPbILW B LieHe M0 CPaBHEHMIO C BbICOKO-
KayectBeHHbIMK IMPA. Kpome Toro, Npon3BoanTenn CBeTub-
HWKOB YacTO OKa3blBAlOTCH B HEIOBKOM MOJIOXKEHMM, TaK KaK
CBETU/IbHMKUW HE COOTBETCTBYHOT TPeOOBAHUSAM HOPMATMBHbIX
[IOKYMEHTOB (B 4aCTHOCTW, MO 3/IEKTPOMarHUTHOM COBMECTU-
MOCTW 1 COS ().

5.3. Annaparbl BK/IOYEHMUSA FaIoreHHbIX JIaMM HaKa-
JINBAHNA HU3KOIro Hanps>XeHuns

[ns BKNIOYEHWS ranoreHHbIX Namn HaKanMBaHUS C HOMU-
HafnbHbIM Hanps>xeHneM 6, 12 n 24 B ncnonb3yoTcs 06bIYHbIE
3NEeKTPOMArHMUTHbIE WM  3/1IeKTPOHHbIE TpaHchopMaTopsbl.
KomneHcaumn peakTMBHOM MOLLHOCTU NpK 3TOM He TpebyeTcs,
TaK KaK BCe S1aMMbl HAKasIMBAHMS — 3TO YNCTO aKTUBHAS HArpy3-
Ka (cos @ = 1). IneKTpoMarHuTHble TpaHchopMaToOpPbl NPOCTHI,
HaAAEXHbl, AeleBbl M NOMYYUM OYEHb LUMPOKOE PacnpocTpa-
HEHWE B OCBETUTESbHbIX YCTAHOBKAX C rafloreHHbIMKU 1aMnamMu.
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OLHAKO CXeMbl MUTAHUS C 3N1EKTPOMArHUTHLIMK TpaHcOpPMaTo-

paMu UMeT psif HeO0CTATKOB!

1. HanpshkeHne Ha BbIxoAe TpaHcdopMaTopa NpsiMO Nponop-
LUMOHANbHO BXOOHOMY HanpsixkeHuto. [o3aToMy BCe Kose-
H6aHUs CeTeBOro HanNpsXXeHUsa nepenatTcs Ha namny. 31o
NPVBOAMUT K HECTABUIBHOCTW PEXMMa NaMn, a NpU CKayKax
CETEBOr0 HaMPSXKEHWS, HEPEOKMX B HALLIMX 3NEKTPOCETSX,
3aMEeTHO COKPaLLatoT CPOK Cy»Kbbl namn.

2. Hanps»keHune Ha Bbixode TpaHCcOpPMaTOpPOB 3aBUCKT OT
Harpy3ku. Ecnn HoMMHanbHas MOLHOCTbL TpaHchopMaTopa,
HanpuMep, paBHa 105 BT, To K HEMY MOXKET BbITb NOAKII0-
YeHo TP Namnbl MouHocTbio 35 BT. Ecnm ke ogHa 13 namn
BbIXOAMWT M3 CTPOS UM MPOCTO He BKITIOUEHA, TO HaNpPsiXKeHne
Ha OBYX OCTaBLWMXCSA IaMNax MOXKET NPeBbICUTb HOMUHAb-
HOE, YTO BELET K COKPALLEHWIO MX CPOKA CIYXObI.

3. Kak 6bi10 cKkasaHo B pa3fene 4.2, 3/leKTpUYecKoe Co-
npoTUBNEHME X0NoaHbIX Namn B 12-20 pa3 MeHbLUe, Yem
paboTakwmx, NpUYeM y ranoreHHblX namn 3Ta umdpa
6AMKe K MakCUMyMy. 3TO NMPUBOAMT K Pe3KUM HpocKam
noTpebnsemMoro oT ceTu TOKa — TOK B MOMEHT BKJ/THOUEHUS
MHOrOKPaTHO MpeBbllaeT pabounin, 4To yCnoxHsaeT Tpebo-
BaHWS K MNOABOASLIMM NMPOBOAAM M 3aWMTHBLIM annapaTtam
(npegoxpaHuTenam).

4. [ns perynnpoBaHus CBETOBOro NoToKa TpebyeTcs npuMeHe-
HWe OOMOSIHUTENbHbIX YCTpoicTB (aBToTpaHcdopmaTopa,
TEMHUTENS).

5. 3nekTpoMarHuTHble TpaHCcHOPMaTOPbI TSAXKESbI, YTO YBENM-
YMBAET Maccy OCBETUTESbHbIX NPUBOPOB.

Kak n B cnyyae ¢ NIOMUHECLEHTHBIMM TaMnaMu, Ha NOMOLLb

B MPEOLONEHUN 3ITUX HEeLOCTATKOB MPULLMAE 3NEKTPOHU-

Ka — ewe B 80-e roAbl NPOLWIIOro BEKa Ha PbIHKE MOSIBUINCH

3/1eKTPOHHbIEe TPaHCHOPMATOPbl. INEKTPOHHbLIN TpaHchopMa-

TOp — 3TO annapar, COCTOALWMI U3 BbINPSAMUTENS CETEBOr0 Ha-

NpsXKeHMsa 1 npeobpasoBaTens BbINPAMIEHHOTO HAMPSAXKEHNS
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B BbICOKOYACTOTHOE MEPEMEHHOE HaMpsXXeHne 3a0aHHON
BeNMYMHbI. [lpeobpazoBaTesib NOCTPOEH TaK, YTODObI BbIXOOHOE
HanpsiKeHWe 6bIN0 CTabUNM3NPOBAHHBIM U HE 3aBUCENO HU
OT KoNebaHWN CeTeBOro HaMpPsKEeHWs, HX OT Harpy3ku (ecTte-
CTBEHHO, B OnpefenieHHbIX npeaenax). KpoMe Toro, BbixogHoe
Hanpsi>KeHWe Nocfie BKOYEHUS NNaBHO HApacTaeT B TeYeHne
1-2 cekyHa. bnarogaps aToMy MCKtoYatoTcs BpocKkm noTpebnsa-
eMOro OT CETM TOKa. BbICOKOYACTOTHbIN Npeobpa3oBaTenb Hen3-
6eXKHO co3daeT NoOMexn n UcKakaet popMy notpebrasemoro ot
ceTn ToKa. [Ina nckntoyeHns nomex n obecneyeHms TpebosaHun
HOPM MO 3/1eKTPOMArHUTHOMN COBMECTUMOCTM B CXEMY 3NIEKTPOH-
HbIX TPAHCHOPMATOPOB BBOAATCS KOPPEKTOPbLI GOPMbI TOKA.

3NeKTPOHHblE TpaHCHOPMATOPbl COAEPXKAT BHYTPEHHMWE
YCTPOWCTBA, 3aliMLiatoLme Mx 0T KOPOTKUX 3aMblKaHWUR, ne-
perpesa 1 TOKOBOW neperpy3skn. MHorne oupmbl BbinycKatoT
3NEeKTPOHHbIE TpaHcdopMaTopbl, obecneymBatoLline NiaBHoe
perynvpoBaHne CBETOBOMO MOTOKA JlaMN OT HOMUWHANbHOMO
3HaYeHWs 00 HyNs, YTO 3HAYUTENbHO paclwumpsieT obnacTtu
NPVYMEHEHWS FafloreHHbIX NaMmn. PerynnpoBaHmne npu aTom, Kak
n B ANPA ons NOMUHECLEHTHbIX N1aMn, MOXKeT BblTb aHanoro-
BbIM MW UMPPOBLIM B TOM MM MHOM CTaHAAPTE, UM OCYLLeCT-
BNATLCS NMOTEHLUMOMETPOM.

BblcOKOYaCTOTHOE NUTaHWeE NaMn HaKanMBaHUs, B OTINYKE
OT IOMUHECUEHTHbIX J1aMn, He AaeT HUKAKMX NPEUMYLLECTB No
CPABHEHWIO C MUTAHWEM MOCTOSHHBIM TOKOM WU NMEPEMEHHbIM
TOKOM HU3KoW yactoTbl (50 ). Bonee Toro, BbICOKOYaCTOTHOE
NUTaHWe B A@HHOM Clly4ae MMeeT CBOW HeLOCTaTKu: BO-Nep-
BbIX, 3/IEKTPUYECKOE COMPOTMBIIEHWE NMPOBOLOB HA BbICOKOMN
yacToTe 6onblue, YeM Ha HWM3KOW MAW Ha MOCTOSAHHOM TOKE,
BO-BTOPbIX, — NOSBAAOTCS pagunonomexu. Pagnonomexu mcxo-
[T, B OCHOBHOM, OT NMPOBOA0B, COEANHSAOLIMX TPAaHCHOopMaTop
c namnamu. [1o3ToMy OUPMbI-U3rOTOBUTENU 3MEKTPOHHbIX
TpaHchOpPMaTOpPOB BCErAa YKa3blBAT MAKCUMANbHY OJINHY
npoBoao. (06bI4YHO 2 MeTpa).
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[ns npeofoneHns aTUX HELOCTATKOB HEKOTOpble GUPMBbI
npon3BoaAT TpaHCcHOPMaTOPbl C BbIMPSMAEHHbLIM BbIXOAHbIM
Hanps>keHneM. [anMHa NpoBOAOB, MOAKIYAEMbIX K TaKMM
TpaHchopmaTopaM, — oo 20 MeTpoB. BBedeHne BbiNnpAMUTENS
BbIXOOHOMO HaMPSXKEHUS YCIOXHAET cxeMy TpaHcdopMaTopa,
HecKonbKo noHwkaet ero KM v yBennymBaeT CTOMMOCTb, HO
3HAYMTENbHO MOBLIWAET MMOBKOCTb U PYHKLMOHANbHbIE BO3-
MOXXHOCTW OCBETUTENbHbIX YCTAHOBOK C rafIoreHHbIMIU 1aMnamu
HAKaNMBaHWSA HU3KOI0 HamNpsiXKEHMS.

5.4. AnnapaTtypa BK/IHOYEHUSA CBETOANOA0B

B cootBetcTBMM ¢ npoekToM [OCT Ha TePMMHONOIMIO CBETO-
O1Mo[0B annapaTypa BKJOYEHWS CBETOOAMOLOB Ha3blBaeTCs
«YCTpOMCTBOM ynpaBneHusa». PacnpocTpaHeHHble CerogHs
Ha3BaHMA «apanBep» U «KOHBepTOp» He cooTBeTcTBYT [OCT
N PAaCCMaTPMUBAIOTCS KakK XKAproHHbIe.

[ns nuTaHns cBeTOAMOLO0B, KaK M rasoreHHbIX N1aMn Haka-
nvBaHWs, TpebyeTcs HU3Koe HanpsxeHne. Ho ecnu gns namn
MOXXET MCMNOJSIb30BaTbCS KaK NEPEMEHHOE, TaK U MOCTOSIHHOE Ha-
NPsXXeHWe, To 419 CBETOANOA0B TPebyeTCs TONIbKO NOCTOSAHHOE.
BennunHa aToro HanpskeHus, Kak bbl110 CKa3aHo B pasgesne
4.4, 3aBMCUT OT LBETA U3NYYEHUS: ANS KPACHbIX CBETOAMOO0B
370 1,9-2,1 B, 014 3enexbix — 2,5-3 B, 4na CUHUX 1 Benbix — OT
3 0o 4 B.

MNapamMeTpbl CBETOAMOA0B 3aBUCAT OT NMPOTEKAIOLLEro Yepe3
HUX TOKa ropasfio CUJIbHee, YeM OT MPUIIOXKEHHOIO K CBETO-
ooy Hanpsi>keHus. NoaToMy 60MbLWMHCTBO YCTPONCTB yrpas-
NIEHUS — 3TO UCTOYHUKKU CTabUnManpoBaHHoro Toka. CerogHs
MOLLLHbIe CBETOAMOAb! BbIMYCKAKTCSA C HOMUHANbHBIM paboynm
TokoM 350, 700 nnun 1050 MA, ManomMoLHble cBeTogMOoObl — 0T b
0o 20 MA, ceeToamnoabl cpeaHent mowHocT — oT 50 go 100 MA.

BbixogHOe HanpsKeHve YCTPOWCTB yNpaBneHns — oT Tpex
no 480 B. K ogHoMy annmapaTty MOXeT ObiTb MOAKSOYEHO
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npaKTnyeckn nboe KoMUYECTBO CBETOAMOAOB; OrpaHNYeHne
HaKNaOblBaOT BbIXOAHbIE MapaMeTpbl YCTPOMCTBA — MOLLHOCTD,
TOK W HanpsixeHune. PbIHOYHbIN aCCOPTUMEHT YCTPOWCTB ynpas-
NIEHNsI CerofHs OrPOMEH; CEPUMNHO BbIMYCKAOTCSH COTHM TUMOB
TaKWX YCTPOMCTB C Pa3fIMYHbIMU BbIXOAHBIMW NapaMeTpamu.

Kak npaeuno, KM ycTponcTB ynpaBneHns o4eHb BbICOK —
He HuKe 85%. BoNbLWKWHCTBO YCTPOMCTB AEN3eTCa C KOPPEK-
Lven KoabduumeHTa MoHocTH (cos @ > 0,9). K coxaneHuio,
4acTo BCTPeYatTCs YCTPOMCTBA C BbICOKMMUK NyfbCaLUaMu
BbIXOOHOro HanpsikeHus (6onbwe 20%). Ons ynuuHoro v ge-
KOPaTMBHOI0 OCBELLEHMS 3TO He MMeeT HoMbLIOro 3HauYeHus,
HO AJ/19 OCBELLEeHWUS NOMELLEHW C ONUTENbHbIM NpebbiBaHNEM
N0AEN, NOMELLEHWNI C KOMMbIOTEPAMM 1 MPOMBbILLNEHHbIX MTOMe-
WEHWMI CO CTaHKaAMM NPYMEHEHME TaKMX YCTPOUCTB yNpaBieHus
abCcontoTHO He A4OMNYCTUMO.

N3-33a Manon eOMHUYHOM MOLLHOCTM CBETOAMOMb!I PEOKO
MCNONb3YTCS NooAMHOYKe. [pynnbl CBETOAMOAOB MW CBETO-
OVOAHbIX MOAYNen 06blYHO COEAMHSIOTCS B LLENOYKW Nocneno-
BaTenbHO. KoNnn4yecTBO CBETOAMOAOB MW MOLYSIEN B LIEMNOYKAX
nofobupaeTcs Tak, YToObl CYMMapHOE HanpsiXXeHne Ha HUX 6bI10
PaBHO MM HECKOMBKO HUXKE BBIXOAHOMO HaMNpsXXeHWs yCTpom-
cTBa ynpaenenusa (puc. 53).

MpuHuMn paboTbl YCTPONCTB yNpaBieHMs He OTIMYaeTcs
OT NPUHUMNAE paboTbl 3NEKTPOHHbLIX TpaHcdopMaTopos AN

KK — K

Puc. 53. CxeMbl BKIIOYEHNS

KKK — KKK CBETOAMO/OB:
_K}_M — %_’Q_K}_:}_ a — nocnenoBaTesibHas,

6 — napannenbHo-nocneno-
o) 6) O BaTenbHas
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rafioreHHbIX 1aMMN HaKaNMBaHMS, HO C 0693aTeNbHbIM BbIMPAM-
JIeHNEM BbIXOLHOI0 HaNPSXKEeHUS.

CseToaomMobl NErko nonnatTcs perynvposaHuio. Mostomy
NpaKTUYecKy BCe YCTPOWCTBA ynpasfieHWs MoryT paboTtatb
B PEXKMME peryimpoBaHus, KOTOPoe, KaK 1 Npu TpaguLMOHHbIX
MCTOYHMKAX CBETA, MOXET BbITb aHanorosbIM, LMbPOBLIM MK
noTteHumnomeTpuyeckmM. Lindposoe perynnpoBaHve CBETOBOMO
noTOKa CBETOAMOA0B NO3BOISAET CO34aBaTb BECKOHEYHO pa3Ho-
obpasHble LBeToAMHAMWYHbIE KapTuHbIL. YeperoBaHune LBETOB
N MHTEHCVBHOCTM CBETA MOXKET ObITb 3apaHee 3anporpaMmmmpo-
BaHo. Annapatbl, NpeAHa3HayeHHble A8 NPorpaMMmMpoBaHms
UBETOAMHAMUYHBIX PEXMMOB OCBELLEHUS, HA3bIBAOTCS Cce-
KBeHcopaMmu. KpynHble GupMbl, NMPOM3BOASALME CBETOAMOAbI
1 YCTPOMCTBA yNpaBieHunst, 06bI4YHO M3roTaBNMBAIOT M CEKBEHCO-
pbl, @ TAKXKE YCUNWUTENM MOLLHOCTIN 419 NOAKYEHNS MHOTUX Thl-
cs1Y cBeToaMoA0B (HanpuMep, ANs peKNaMHO-MHPOPMALMOHHBIX
Tab/10, yCTaHOBMEHHbIX Ha MHOTMX N0LWLAAAX B LieHTpe MoCKBbI).

[Ona ynpouweHnsa BKIIOYEHMS W paclumpeHus obnacten
MCMOJSIb30BAHMSA CBETOAMOA0B HEKOTOPbIE GUPMbI BbIMYyCKAOT
roToBble CBETOAMOMHbIE LIENOYKKN pa3Hbix LBeToB (a MHoroa
M MHOTOLBETHbIE) B BUIE NTMHEEK, TMBKMX SIEHT, HabopoB CBETO-
OV0A0B Ha obLer nnate (Moaynen unm knactepos) u T. n. Takune
LUenoYkn UavM Mooynu BCerna CoAep’KaT M orpaHuYmUTeNbHblE
COMPOTVBIEHNS, MO3TOMY MOTYT NPSMO NOAK/TOYATHECS K BbIXOLY
YCTPOWCTB yNpaB/eHns.

H»xHokoperckaa dupma Seoul Semiconductor npousso-
OuT ceetogmogHble moaynm Acrich, npegHa3sHayeHHble AN
npsiMOro BKtoYeHNs B ceTb 220 B 6e3 yCcTpoONCTB ynpaBiaeHus.
Moaynu npeacTtasnstoT cobom ase Lenoyvkn n3 60 ceeToamonos,
BKJIIOYEHHbIX NOoCnenoBaTenbHO. Llenoykn yepes Hebonbwne
OrpaHMunTeNbHbIE COMPOTUBEHWUS MOAK/IOYAOTCS K CETEBO-
MY Hanps>KeHWI0 aHTUNAapanenbHo, TO eCTb TaK, YTO B OAMH
nonynepuos TOK TeyeT Yyepe3 OfHY LEenoyKy, B Lpyron nony-
nepuofn — yepes Apyryto. [psiMoe Hanps>KeHne LWecTUaecaTu
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6enbix cBeTOAMOO0B NpMMepHO paBHo 220 B; MaKcMManbHO
00nycTUMOoe 06paTHOe HanpsiXXeHue Kaxaoro CBeToAMoaa — He
meHee b B. Moatomy monynun Acrich 6e3 BCsiKOro ycTpomncTea
ynpaBiieHns HopManbHO PaboTatoT NpU UX HEMOCPEACTBEHHOM
BKJIIOYEHMM B CETb NEPEMEHHOMO TOKa. Modyiv MMEeKT CBETOBYHO
otaady no 100 nm/BT npu obuiem nHoekce usetonepenaym He
meHee 80. HegocTaTKoM 3TWUX Moaynen snsetcs 6onblias
nynbcaumsa csetoBoro notoka (100%), 4To 3HaYUTENLHO Orpa-
HUYMBAET 061aCTU UX MPUMEHEHUS.

BoNbWWHCTBO YCTPONCTB yNpaB/ieHWs MPOU3BOANTCS B rep-
MEeTUYHbIX Kopnycax, obecneymBaoWmx CTeNeHb 3alnTbl OT
nbv v Bnaru IP67, n MoryT paboTatb B 4OCTAaTOUYHO LWMPOKOM
MHTEPBAJie TEMMepPaTypbl OKpy»Katowero Bo3ayxa — ot -40 go
+50 °C. 3T0 N03BONAET UCMOMBL30BATL MX MPAKTUUYECKM B NIOBbLIX
OCBETUTENbHbIX NPpMbopax Kak ANS BHYTPEHHEro, Tak v ons
HapY>XHOI0 OCBELLEHNS.

Ba>kKHbIM MapamMeTpoM YCTPOWCTB ynpaBfieHUs SBASETCS
3/1eKTPOMarHWTHas COBMECTMMOCTb, OnpefensiemMas CTeneHbto
NCKaXkeHns GopMbl NOTPEBNSEMOro M3 CETU TOKA W U3Nydyae-
MbIMV PAZMOMNOMEXaMU.

CpoK cny»bbl CEPUMNHBIX YCTPOMCTB YNpaBieHns, Kak npa-
Buno, 50 000 yacos. OH onpenensieTcs B OCHOBHOM CPOKOM
CNYXBbl 3NEKTPONUTNYECKUX KOHAEHCATOPOB, HEOOXOAUMBIX,
npexxge Bcero, Ans obecneyeHnss 3I@KTPOMArHUTHOW COBMe-

CTUMOCTW.

5.5. 3axkuratowme yctporcrea

[ns 3aXunraHna MetTannoranoreHHbIX 1amn U HaTPUEBbLIX aMn
BbICOKOI0 [aB/IEHMS Ha HMX Ha KOPOTKOe BpeMs Hago nodathb
HanpsxeHue 2-5 KMNOBOMLT. Takoe HanpsXeHwe co3naeTcs
MMNYNbCHLIMUW 3aXKMUraoWwmnMm yctponcteamu (M3Y). N3Y - aTo
NoyNnpOBOAHWKOBbIE MEHEPATOPbI BbICOKOBOJIBTHbLIX BbICOKOYa-
CTOTHbIX MMMNYAbCOB. YNpoLleHHas cxema VI3Y nokasaHa Ha puc. b4.
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Puc. 54.
YnpouieHHas cxema
N3Y (cnesa)

Puc. 55. ®opma
CyMMapHoro
HanpsHKeHNs ceTy
1 N3Y (cnpasa)

KonpeHcaTop C 3apsixkaeTcs 00 aMNAWTYHOMO 3HAYeHNs ceTe-
BOrO HanpsixxeHuns Yepes pesuctop R v anog D. Mpu 3aMblKaHKK

Rk
~220B nt

KOHTakTa K npoucxoamT KonebaTenbHbI BbICOKOYACTOTHbIM

pa3psg KoHOeHcaTopa Yyepe3 nepBuyHyto 06MoTKY 1 MMNynb-
cHoro TpaHcdopmaTtopa MT. Ha BTopnyHOM 06MOTKe 2 TpaHc-
dopMaTopa HaBOOMTCA HaMpPsKeHWe, paBHOe B MAeaibHOM
Cnyyae Hanpsi>KeHWo Ha NepBUYHON 0BMOTKE, YMHOXKEHHOMY
Ha Ko3bduLMeHT TpaHchopMaLum (OTHOLWEHNE YMCTIa BUTKOB
BO BTOPUYHOM 0BMOTKE K YMCSTYy BUTKOB B MEPBUYHON 0OMOTKE).
Ecnn koaddunumeHT TpaHchopMaumn paseH, Hanpumep, 10, To
ecTb B NepBMYyHON 06MOTKe 1 BMUTOK, a Bo BTopuyHon — 10, TO
aMnAnTyna UMMynbCoB Ha BTOPUYHOM 0OMOTKE MOXET J0CTU-
ratb 3000 BoNbT.

B kauecTBe koHTakTa K 06bI4HO MCNOMb3YHOTCA TUPUCTOPSI,
Ha ynpaBfsioLINe 3/1eKTPOObl KOTOPbIX NOOAETCs HanpsKeHue
¢ yactoton nuTaowen cetun (50 y). MapameTpbl 31eMeHTOB
N3Y nopbupatoTcst Tak, 4Tobbl BbICOKOYACTOTHbLIE MMMYSbChI
BblpabaTbiBaNNCh TONLKO B ONpeaesieHHble MOMeHThI (ba3bl)
ceTeBOro HanpsixeHus. Ha puc. 55 nokasaHa TMnuyHas dopma
CYMMapHOro Hanpsi>eHns CeTu N BbIXOLHOMO HamnpseHus
3Y. KonnyecTBo BbICOKOYACTOTHbLIX MMMYbCOB B OAHOM MO-
Nynepuoae CeTeBOro HanpPsXKeHns — 0T 0AHOM0 A0 HECKONIbKUX
LECATKOB; OJINTENIbHOCTb MMMYbCOB — OT [OS1EM MUKPOCEKYH bl
00 HECKOTbKMX MUKPOCEKYHS,
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Mmnynechl ¢ Bbixoga M3Y nogatotca Ha namny. Ha puc. 56
MoKa3aHbl TPW BapuaHTa cxeM BKItoYeHusa N3Y.
Ha puc. bbéa npefcTaBneHa cxeMa napaniefbHOro BKaOYe-
Hus M3Y. B aTon cxeMe TOK namnbl He npoTekaeT yepe3 M3Y,

__ A A B
O Y YL O
sy sy nsy
a) 6) 8)
O O O

NMO3TOMY B HEM MPAKTMYECKM HET NoTepb MOLWHOCTU. Cxema  Puc. 56. CxeMmbl

N3Y Ans TaKoro BKIIOUEHNS NPOCTa, Camy annapatsl Aelwesyl,  BloroueHms A3y
Nerku n HagexHbl. Ho reHepupyemMble N3Y BbICOKOBOSIbTHbIE
MMMNYNbCbl B 3TON CXeMe BO3LENCTBYIOT He TOMIbKO Ha namny,
HO 1 Ha APOCCEeJIb, YTO TPebyeT NPpMMeHEeHNs Apoccenen ¢ ycu-
NIEHHOM N30NsUMen, CNOCOOHON BbIAEPXKMBATL HanpsX)eHune
2-5 kB. Tak Kak cTaHgapTHble gpoccenu ans M1 n HNBL He
paccyMTaHbl Ha TaKoe HanpsXeHue, To NapannenbHoe BKJI0-
yeHne M3Y npuMmeHsieTcs TONbKO C NlaMNaMu, HanpsxXeHune
3aXKUraHMs KOTopbIX HUXKe 2 KB. 3To, npeXae BCero, MolHble
MTI1(2000-3500 BT).

B M3Y, BKAOYEHHOM MO cxeMe puc. 566, HeT MMMYNbCHOMO
TpaHcdopMaTopa — ero posib BbINMOJHAET 6anaacTHbIN ApOCCenb
c otBoaoM. OueBmnaHO, YTO OPOCCENb B 3TOM Cllydae OOSXKeH
6bITb CNeuranbHo NpegHa3HadeH ans paboTbl B TAKMX CXxeMax
BKJIIOYEHUNS N UMETb YCUIEHHYIO M30nauMt0. HekoTopble GupMsbl
npon3BoasAT Takne apoccenu ona MIJ1 MouHocTbo oT 35 Oo
2000 Bt v gna HNBM MowHocTelo oT 35 no 1000 BT, a Takxke
N3Y, kKoTopble MOryT paboTaTb TONIbKO C 3TUMMK APOCCENSAMU.
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CxeMa nocnegosaTtensHoro BkoyeHna WM3Y (puc. 568)
nonydmna Hambonee WKUPOKoe pacnpocTpaHeHne. B atnux N3Y
BTOPMYHasi 06MOTKA MMMYbCHOMO TPAaHCHOpPMaToOpa BKoYaeTCs
Mexay 6annacTHbIM APOCCeneM 1 NaMmnown, 1 No Hel npoTeKaeT
TOK namnel. V13-3a atoro B 13Y HensberxkHo TepsieTcst HekoTopast
MOLLHOCTb (00 1% OT MOLLHOCTM NlaMribl), U NMPOVCXOONUT Harpes
anemeHTOB. [03aToMy rabapuTsl n Macca VI3Y nocnenoBaTesibHOro
BK/IOUYEHMS 6ObLUE, YEM Y anNnapaToB NapasesbHOro BKIoYe-
Hus nnny N3Y ona gpoccenen ¢ otBoAoM. Ho B 3To cxeMe MoryT
MCMOMb30BaTbCSA CaMble 0BbIYHbIE APOCCENN 6e3 yCUNeHHOM 130-
NALUMK, TaK KaK BbICOKOE HanpsiXKeHWe NpUKNaabiBaeTCs TONbKO
k namne. Jonst 3Y nocnenoBaTeNbHOM0 BKIOYEHMWSA COCTaBNSET
6onee 95% Bcex BbIMyCKAEMbIX 3aXKMIatoLLINX YCTPOMCTB.
KayecTtso M3Y oueHmnBaeTca cnedyowmmMm napaMmeTpamu:

— aMNAUTYOOM MMMNYNbCOB BbIXOAHOIO HAMPSXEHNS;

— ONUTENIbHOCTbIO MMMY/bCOB;

— ¢da3oi reHepauMn UMNynbcoB (OonHa 6biTe 60-90°
n 240-270°);

— MaKCUManbHO O0MNYCTUMbIM TOKOM (TaK Kak MycKOBOM TOK
N1aMn BbICOKOMO AaBfieHWs Bcerga HamHoro 6onblie pabo-
yero ToKa, pekoMeHayeTcs BbibMpaTh N3Y ¢ gonycTnMbiM
TOKOM B 2,5 — 3 pa3sa 6oMbLimnM paboyero Toka namnsbl);

— HanpsXeHneM BKIOYEHNS (00/KHO BblTb HUXE MUHUMASb-
HO JOMYCTUMOrO HanpsXXeHus ceTu, To ecTb 198 B B cetu
C HOMMHaNbHbIM HanpsixkeHnem 220 B n 342 B B ceTu
c HanpsxeHneM 380 B, HO Bbille HaNPsSXXeHUs ropeHuns
namnel — cootseTcTeerHo 170 n 320 B);

— [OonycTMMoWn annHon nposoaos ot M3Y,

— MaKCMManbHbIM KONIMYECTBOM BKJTOUYEHWI 33 CPOK CIYXKObI;

— HanuMymMeM Wnau oTcyTcTBMEeM GYHKLUMIN aBTOMATUUYECKOro
OTKJTIOUYEHUA MPU OTCYTCTBUM NaMn UMW NpU OePeKTHbIX
namnax.

B conposoguTenbHo pokymeHTaumm Ha WN3Y unHorma
yKa3blBaeTCs He OonycTMMas OJiMHa NpoBOMOB, @ 4ONyCTMMas
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EMKOCTb Harpysku. [Mpubnm3anTenbHO MOXHO CYMUTaTb, 4TO
JonycTMMas AsMHa NposoaoBs (B MeTpax) pasHa AoNyCTUMOWM
eMKOoCTU Harpy3ku (B nk®), nenernHon Ha 100. Bo Bcex ciyvasx,
KpoMe CXeM C OpoccesiiMuM C 0TBOLOM, ASIHA NMPOBOA0B A0JXKHA
6bITb He bonee ABYX METPOB.

OnvtenbHoe BO3LENCTBME BbICOKOBOJILTHBLIX MMMYbCOB
oTpuLaTeNbHO BAUSET Ha NlaMny, NpoBoAa M NaTpoHbl. YTobbl
3TO UCKNYNTb, BCce N3Y nocne 3aKuraHusa namnsl aBToMaTu-
YeCKM OTKJ/TI0YAlOTCS 3a CYET TOro, YTO HanpsiXKeHue ropeHus
NlaMn 3HAYUTENbHO HWMXKe Hanps>KeHus ceTu. Ecnm namna
HeWcnpaBHa WAWM NPOCTO He BCTaBfieHa B CBETUNbHUK, N3Y
NPOLOMXKAET reHepPMPOBaTb BbICOKOBOJIbTHbLIE MMMYJbChI, Bbi-
3blBasi Nopyy apMaTypsl. [ToaToMy B nocnegHee BpeMs Begyline
npownssoantenn N3Y ctanu BbiNycKaTb annapatbl ¢ 610KamMm
oTKMOYeHUA. B cxembl Takux WM3Y BBOOATCA cneumanbHble
YCTPOMCTBA C LUMDPOBLIMU MHTErpasbHbIMM MUKPOCXEMaMM,
npeKkpallatoume reHepaumnio UMNYNbLCOB Yepes onpeaeneHHoe
Bpema (TimeCONTROL) unv yepes onpegeseHHoOe KONMYECTBO
nogkurawoLmx umnynscos (Puls-CONTROL). BpeMs oTKt0U4eHNS
coctasnset 1-2 munyTbl ana HABO v 10-15 munyT gnsa MIJ1.

N3Y opHoro Tuna BKAYeHWA (napannenbHoro, nocaeno-
BaTeIbHOro UK A5 APOCCens ¢ 0TBOAOM) He MoryT paboTtaTth
B Apyrux cxemax. B Tabnuue 35 paHbl TMNOBbLIE NapamMeTpbl
HeKkoTopbIx TMNoB M3Y.

MowHocTb  Makc.  Hanp. Motepu, TabapuTbl, MM Macca, Ta6rmua 35.
namnbl, BT Tok, A wumnynbca, kB BT Kr
L B H Tunosble
M3Y nocnenosaTenbHOro BKIKYEHUS napametpel N3Y
35-70 1 1,9-2.3 1 88 34 28 0,705
35-150 1,8 3,5-4,5 1 88 34 28 0,128
70-250 3 4,0-4,5 2,5 92 39 33 0,150
70-400 6 4,0-4,5 3 95 42 36 0,200
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MowHoctb Makc.  Hanp. Motepu, [abapuTobl, MM Macca,

namnel, Br - Tok, A uMmnynbca, kB BTt L B H Kr
70-1000 12 4,0-4,5 6 108 55 43 0,450
1000-3500 20 3,5-5,0 9.3 125 65 47 0,750

MN3Y napannenbHoOro BKAOYEHUS

2000-3500 - 1.4 3,8* 86 38 31 017

MN3Y nns gpoccenent c otBogamu

35-2000 - 2,1-4,1 0,9 86 38 32 0052

* NnoTepn TONIbKO BO BPEMS 3aXKNraHNs

5.6. AneKTpoycTaHOBOYHbIEe U3aenus

1 lwnHonpoBoAabl

K 21eKTpoycTaHOBOYHbLIM M3OENNAM OTHOCSTCS NATPOHbI AN
NaMmn U CTapTepoB, KEMMHble W COEOMHUTESNbHbIE KOMOLKM
0715 NOOK/IOYEHNS APOCCENEN, 3aXKMUraOWMX YCTPOUCTB, aMmn
N CETEBbIX MPOBOAOB BHYTPU CBETU/IbHWKOB, BbIKOYATENN
M NepektoYaTenu, po3eTKN U BUAKN ANS BKIIOYEHUS nepe-
HOCHbIX CBETUSIbHUKOB U APYrMx NpubOpPOB B 3NEKTPUYECKYIO
ceTb. Ctoaa e MOXXHO OTHEeCTW pa3fNnyHble KAUMChI, NaMnoaep-
aTenu v gpyrve AeTanu CBeTUNbHUKOB, He BbIMOHSOWME HN-
KaKMX aIEKTPUYECKMX QYHKLMIA, HO 0BecneynBatoLLme PUKCaL Mo
NlaMn B HY>XHOM MOMOXEHWUN, 3aLUNUTY UX OT BbINAAEHUS U T. 4.

INEeKTpOyCTaHOBOYHbIE M3OENNA MOXKHO Pa3fenunTb Ha [Be
rpYNMbl: MPOMbILINIEHHOrO Ha3HaYyeHus (Te, KoTopble ycTaHaBs-
NMBAIOTCS B CBETUMbHWKAX, annapaTax BKAKYEHWS 1 Opyrux
N30eNNAX — NAaTPOHbI, 3aXKUMbl, COEAVHUTENN, @ TaKXKE KITUMChI,
laMno- 1 CTapTepoaep»KaTenu 1 np.), n 6biToBble (BbIKIOYaTE-
NN, PO3ETKW, YOJMHUTENN U T. M.).

BaxkHenwen akcnayaTauMoHHOM XapaKTepUCTUKON aneK-
TPOYCTAHOBOYHbIX M3LOENUI CIYXKUT MX PaboTocnoco6HOCTb,
TO eCTb obecneyeHne HAOEXKHOI0 KOHTAaKTa UCTOYHMKOB CBETA
M annapaToB BKJIOYEHWS B TeYeHWEe BCEro CPoKa CIyxbbl.
Hape)HocTb M3aenuin obecneymMBaeTCs WUX KOHCTPyKUMEN
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n BbIBOPOM MaTepuana O WM3roTOBSIEHUS TOKOBeOyLMX
n n30MpyloWmMx aetanen. Misonupytolwne AeTanu, Kak npasuso,
BbINOHSAIOT TaKXKe QYHKUMKU KOHCTPYKTWBHbIX 3/1IEMEHTOB, C NMO-
MOLLIbIO KOTOPbIX U3AENWS KPEMATCS K MECTaM UX YCTAaHOBKMW.

[MaBHoOe TpeboBaHWe K N30NMPYOLWUM OeTansm — obecne-
YyeHue afleKTpmyecKon 6e30nacHOCTM IIOAEN U NoXKapHON be3-
0MacHoOCTX NoMeLleHn. Tak Kak UCTOYHWKK CBEeTa Npu paboTe
MOryT HarpesBaTbCs [0 BbICOKUX TemmepaTtyp, U3osupyloline
MaTepmanbl LOMKHbI OblITb OCTAaTOYHO TEPMOCTOMKMMK. B na-
TPOHaXx OJ15 rasloreHHbIX 1aMMN HaKanMBaHUsA, METaN0ranoreH-
HbIX N HAaTPMEBBIX S1IaMMN Yallle BCEro UCMosib3yeTcs Kepammnka,
cnocobHas paboTaTb npu Temnepatypax Boie 300 °C. MaTpoHbI
07151 IOMUHECLLEHTHbBIX 1TaMM 1M CTapTePOB B HACTosLLEE BPEMS
[enaTcs U3 TepMOonIacTUUYHbIX CMOJT — NoSIMKapboHaTa, nonun-
byTnneHTepedTanata, nonndeHunncynsdmaa.

pY N3roTOBNEHWMN NATPOHOB AJ15 06bIYHbBIX 1AM HaKaNMBa-
HWS 00 HEJABHEr0o BPEMEHU OCHOBHbIM MaTepuasioM bbin kapbo-
NIUT —TepMOpPeaKTNBHAsA CMOJ1a Ha OCHOBe deHondopManbaernaa.
Tenepb UCNONb30BaHWE KapbonTa He pEKOMEHAYETCS M0 3KOJ10-
rMyecknum coobpaxkeHnsm. Celyac 0OCHOBHbLIM MaTepunanom npu
M3roTOBIEHNM NATPOHOB AN15 1aMM HaKaIMBaHWUS C pe3bHb0oBbIMU
uokonsmun E14 1 E27 ctann gpyrvue TepMopeakTMBHbIE NONME-
pbl, @ TaKXKe KepaMurKa. OCHOBHbLIM M30JIMPYIOLLIMM MaTEPMAIOM
KJIEMMHbIX Y COBAVNHUTENbHbIX KOMIOAOK B HACTOSILLEE BPEMS SIB-
nsTCa NonnkapboHat, nonnbytnneHTepedTanat, NnoandeHnNeH-
CyNb®UL, @ TaKXKe TEPMOPEAKTUBHbIE CTEKIOMNACTUKN.

TokoBenylMe AeTanun B NaTpoHax AeNatoTcs U3 MeTasnsos,
obnafatowmnx AOBOJSILHO BBICOKOM YNPYroCTbiO U HE TEPSIOLLIMX
3TOW ynpyrocTu BO BCEM AuMana3oHe paboyumx Temnepatyp,
a TaKXXe MNocsfie MHOMOKPATHOW YCTaHOBKMW W BbIHMMaHUS namn.
O6bIYHO 3TO NaTyHb, Pexe HUKeNb. [na 3aWmThl OT KOPPO3UMU
naTyHHble AeTanu MHOMAA NOKPbIBAIOT C/I0OEM APYroro MeTanna,
6osee yCTOMYMBOrO K BO3AENCTBUIO BO3AYXa N COLEPKaLLMXCS
B HEM MAapoB BOAbI MU XMMUYECKNX COEAVMHEHWIN — OJ0Ba,
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Puc. 57.
[MonepeuHble
cevyeHns
LIMHOMNPOBOAOB

UMHKA, HUKeNs. B naTpoHax ons MMHENHbIX FafnoreHHbIX aamn,
KaK NpaBwusio, AeNatoT KOHTaKTbl C CepebpsiHbIM NMOKPbITUEM.

B nocnenHee BpeMs Konodku pesbbosoro tuna (c 3a-
KUMOM MPOBOMA ralkon v Wwanboin) NPpUMEHSTCA TONbKO
015 MOOKTI0YEHUS MOLLHbIX MCTOYHWKOB CBETA W annapaTos
BKJTIOYEHNS.

B nOpoccensax, 3MeKTPOHHbIX annapatax BKJOYEHUS
JIIOMWHECUEHTHBIX J1aMM, 3MEKTPOHHbIX TPaHCPOPMaTOpPOB
0N TaNOreHHbIX 1aMN HaKaaMBaHUSA HU3KOT0 HaNPSXeHUs,
YCTPOWCTB yNpaBieHMs N5 NMTaHWUS CBETOAMOA0B NPUMEHS -
toTcA 6e3pe3bboBble COeAMHUTESbHbIE KOIOAKMN «BPYOHOM0»
TMNa, B KOTOPble NPOBOA NMPOCTO BCTABJSETCS, @ €ro 3aXUM
N HALEeXHbIN KOHTAKT 06ecneynBatoTCa KOHCTPYKLUMUEN npy-
KUHSALLEro KOHTAKTHOrO y3/a. 3T0 3HAYUTENbHO CHU3WUIO
TPYAOEMKOCTb COOPKM CBETUIIBHWKOB M MO3BOMMSIO0 aBTOMa-
TU3MPOBATh 3Ty onepauuto. B pspe cnydyaeB npu BCTaBIEHUN
MPOBOZOB B 3aKMM MPOUCXOOUT U aBTOMATMUECKOe yhaneHune
nsonaumu (Tak HasbiBaemas TexHonoruns IDC).

Knuncel, NoanepXKn v apyrve aneMeHTbl ana duxkcaymm
flaMmn B CBETUJIbHMKAX Celvac AeNaloTcs NPenMyLLecTBEHHO 13
nonvkapboHara.

K 31eKTpOyCcCTaHOBOYHbIM YCTPONCTBAM MPOMBbILLSIEHHOTO
Ha3Ha4YeHWs YCIOBHO MOXHO OTHECTW M Takue WMPOKO pac-
NPOCTPaHEHHbIE B HACTOsILLEee BPeEMSA U3LeNNs, KaK WUHO-
NPOBOAbI.

WnHonpoBoa —3T0 cCneumanbHbli aNtlOMUHUEBLI Npodnb
C XKECTKO BMOHTMPOBAHHbLIM BKaAbIWEM U3 M30SLUOHHOMO
mMatepuana, no BHYTPEHHEN CTOPOHE KOTOPOro MPOSTOXKEH®bI
MefHble NPOBOAa NPAMOYroNibHOT0 ceverunsa (WwnHbl) (puc. 57).

1
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Mnowanb NoNepeYHoro CeYeHns WnH 40CTaTo4YHO BESINKA
(HecKo/IbKO MM?), 4TO MO3BONSAET NPONyCcKaTh N0 HUM BOb-
wwre TokK. Konnyectso wuH — ot 2 go 11. Ha wnHonpoBsoge
C MOMOLWbID ChneumnanbHbix npucnocobneHunit (agantepos)
KpenaTtca cBeTuNbHUKN. LLIMHONpoBOaAbI MOryT MOHTMPOBATLCS
Ha NOTOJIKaX, CTeHax UM Ha nogBecax. Anantepsl obecneym-
BAlOT He TOJIbKO KpenJieHne CBeTUIbHUKOB Ha LWMHOMNPOBOaE,
HO N 3NEeKTPUYECKUE KOHTAKTbl C LUMHAMKN, Yepes3 KoTopble
K CBETWUJIbHMKAM MOABOAMTCS NMUTAOLLEee HanpsXXeHne 1 npu
HeobxoOMMOCTM ynpasBnsawowme curHanbl. CBeTUIbHUKN
C aganTepaMu MOryT ycTaHaBAMBaTbCA B N10O0OM MecTe Wun-
HOMPOBOAA, YTO AeNaeT OCBETUTESbHbIE YCTAHOBKN UCKIIOYM-
TeNbHO M’MOKUMUM 1 Nerko nepecTpanBaeMbiMn B COOTBETCTBUM
C Ha3Ha4yeHMeM ocBellaeMoro nomeuleHns. 0cobeHHO WNPOKO
WMHOMNPOBOAbI UCMOMb3YIOTCSH B OCBETUTENIbHbLIX YCTAaHOBKAX
aKLEHTUPYIOLLEro CBeTa CO CBETUJIbHMKAMM C ranoreHHbIMM
naMnaMm HakanmBaHUS HU3KOMO HAMpPSXKeHNs.

KayecTBO 3/1€KTPOYCTAHOBOYHbIX M3O4EeNMA B 3Ha4n-
TeNbHOW CTeneHW onpeaensieT KayecTBO OCBETUTEsbHbIX
npnobopos. o3aToMy MCNOSb30BaHME AeleBbliX, HO 4acTo
HEeKa4yeCTBEHHbIX M3AENUN KpanHe HexenaTeNbHo, TaK Kak
3TO MOXET NPUBECTUN K COKPALLEHWNI0 CPOKa CNy»Kbbl CBETUMb-
HUKOB W MPOXXEKTOPOB, @ MHOrAa M K 6onee HeNnpUATHbIM
nocnencTsvaM (BbinageHve namn M3 NaTpoHOB, KOPOTKMeE

3aMbIKaHMa U T. n.).

5.7. ABTOMaTU3NPOBaHHbIE CUCTEMbI YNIPaBiEeHUSA
ocsewieHnemMm

HocTnxeHuns B pa3paboTke annapaTypbl BKIOYEHUS MCTOYHU-
KOB CBETA NMO3BOJSINSIM CO3[4aTh CUCTEMbI YyNIPABIEH NS OCBELLEHN -
eM (CY0), B TOM yncne n aBTOMATU3NPOBAHHbIE. TaKne CUCTEMB
pellatoT ABe BaXKHeNMlW e 3a4aym: nosblleHre KoMGOPTHOCTH
OCBELLEHUS 1 3KOHOMMUM 3/IEKTPOIHEPT NN,
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[aTtunk
0CBELLEHHOCTU

Xopowas CYO gonrkHa BbINOAHATb caeaylolme GyHKUMN:

— obecneymBaTb CTabWNbHOCTbL OCBELLEHHOCTM Ha pa6oqu

MecTax,

— o0becneynBaTb BO3MOXHOCTb pa6OTaIOLLJ,VIM CaMMM YCTaHaB-

nmBaTtb Hanbonee npnemMneMyro oCBeleHHOCTb Ha CBOEM

paboyeM mecTe;

— Y4YUTbIBATb NPUCYTCTBUNE NtoOel B 0OCBELLAEMOM MOMELLEHN,

— YUUTbIBATb BpeM4aA CYTOK, BpeMa roga, oHu Henenu.

CtpykTypHas cxema CYO npenctasneHa Ha puc. b8.

Datumk
ABVKeHUs

MyneT

[atunk
BPEMEHU

ynpaenexus

Puc. 58.
CTpyKTypHas
cxema CYO

3NPA nnn
3MPA Kin
3NeKTPOHHbI TIH HH
TpaHcdopmMaTop
KoxBepTop CeeTtoguopgbl

OyeBunaHoO, 4To «cepauem» CYO aBNAtOTCA 3NEKTPOHHbIE anna-

paTbl BKAKOYEHNA NCTOYHUKOB CBETa, MO3BOJIAOLLME peryanpo-

BaTb CBETOBOW MOTOK 1lamn. [pK 3TOM perynmpoBaHue AOSIXHO

ObITb KaK aBTOMAaTM4YeCKUM — OT OATYMKOB (OCBeLLI,eHHOCTM,

NPUCYTCTBUS, BPEMEHMU), TaK U PYUYHbIM (HENOCPeOCTBEHHO Ca-

MUMUK paboTaowmMn). YnpasneHne MoxKeT BbiTb aHasoroBbIM,

LI,I/Id)pOBbIM NN NOTEHLMOMETPUNYECKNM.

B cuctemax ¢ aHanoroebiM ynpasJsieHMeM KOMaHObl Py4YHOro

ynpaBnaeHna nnn CUrHaabl OT AaT4YMKOB NOOaOTCA HA ynpaB-

nAauime Bxodbl annapatoB BKKOYEHNA B BUOE NMOCTOAHHOIO
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HanpsXeHnsa B ananasoHe 1-10 B, BbI3bIBas COOTBETCTBYOLLEE
M3MeHeHNe CBETOBOro NMOTOKA 1aMM 1 OCBELLEHHOCTU.

B KayecTBe maTyMKa OCBELLEHHOCTW, B MpUHUMME, MOXET
MCNOb30BaTbCA Nt0OOM CBETOUYBCTBUTESMbHbIN 3/1EMEHT. Yalle
BCEro NpMMeHATCS GoTope3ncTopbl nn GoToanoasl. Takne aat-
YMKM pearmpytoT Ha CYMMapHYO OCBELLEHHOCTb, CO34aBaEMYI0
MCKYCCTBEHHbIM 1 eCTECTBEHHbIM OCBeLLeHneM. [pn yBenmyeHnn
€CTECTBEHHOM OCBELLEHHOCTU OHW CHMXXAIOT CBETOBOM MOTOK
CBETWUSIbHUKOB MM BOOBLLE OTKIt0YAlOT UX. Bnarogaps atomy, Ha
pabounx MecTax Bcerma obecneynBaeTcst NOCTOTHHAS OCBELLEeH-
HOCTb, YPOBEHb KOTOPOM MOXET MO XenaHWo YyCTaHaBIMBATLCA
CaMMMKM PaboTaloLLMMM C MOMOLLbIO PYYHOT0 YNpaBaeHus.

PyuyHoe ynpaBneHue, Kak npaBuio, ocyLlecTBaseTcs Oun-
CTaHUMOHHO C MOMOLWbI NYNbTOB C MHDPAKPACHbLIMK M3NyYa-
TENSAMMN UM NOTEHUMOMETPaAMM, YCTaHaABNMBAEMbIMU PSALOM
C BbIKJIlOYATENSMU MU HEMOCPEACTBEHHO Ha pabounx MecTax.

[aTumKn NpUCYTCTBUS CNYXKAT ANS OTKIIHOYEHMS CBETUNbHU-
KOB Npu OTCYTCTBMM NIIOAEN B MOMELLEHMW B TeYeHMe 3a4aHHOro
BpeMeHu. [aTumkn MoryT BbiTb aKTUBHLIMK (C NpepbiBaHUEM
nyya cBeTa WM UHPPAKPACHOMO MU3NYYEHUS BXOASALLMMM
B NMOMELLEHWS NII0AbMN) UK NACCMBHBLIMK (pearvpyoLwmMm Ha
TENn0B0e N3NyyeHue Naen).

YyeT BpeMeHN CyTOK, OHEN Heoenu n BpeMeH roga ocylie-
CTBJISETCS MO YacaM peanbHOro BpeMeHu, BCTpoeHHbIM B CYO.

B oTnnume oT aHanoroBbIX CUCTEM, UMbPOBOE yNpaBneHune
MO3BOMISET HE TOSIbKO PEerynnmpoBaTbh OCBELEHHOCTb, HO U 3a-
paHee NPorpaMMmMpoBaTbL OCBELLEHME B MOMELLEHMSX, @ TaKxKe
OCYLLECTBAATL afpecHoe ynpaBneHue cBeTubHMKamn. MNpu
3TOM annapaTbl BKOYEHUS COXPAHSAIOT B NaMATU 3a4aHHbIN
YPOBEHb MOLLHOCTX N1aMn 1 NPWY NOBTOPHOM BKJTOYEHUN Cpa-
3y BKJIIOYAIOT CBETUNBHUKK C 3TUM ypoBHeM. [Tpn LundposoM
ynpaBneHuUn ynpaBnsoLne cCUrHansl NpeacTaBnsaioT cobor no-
CNenoBaTeslbHOCTb MMMYSIbCOB HAMPSAXKEHWS, 3aKOAMPOBAHHYI0
B undposon Gopme.
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O6a cnocoba ynpaenexus (aHanorosoe v LbpoBoe) MoryT
MCNoNb30BaTbCsA 0AHOBPeMeHHO. CornacoBaHue ynpaBnsoLmx
CUTHaNI0B OCYLLECTBASIETCS C MOMOLbI aHanoro-UndpoBbIx
1 uMdpo-aHanorosbix NnpecbpasoBaTenen.

CucTeMa KOOMPOBKNM LMPPOBLIX CUIHANOB MOXET bObiTb
Pa3HOW, NO3TOMY annapaTbl Kakon-n1nbo ogHON GUPMbI MOy T
«He NMOHMMaTb» KOMaHAbl, MOCTyNatuLMe oT 4aTYMKOB OpYyrow
dupmebl. [Ina ncknoveHns Takoro seneHns B cepeanHe 90-x
rofoB MPOLWIOro BeKa BedyliMe MUPOBbIE MPOM3BOAUTENN
annapaToB BKJIIOYEHUSA UCTOYHWMKOB CBETA [LOrOBOPWUIINCH O CO-
303aHUN eQMHOr0, MOHATHOrO BCEM annapartam cnocoba koau-
poBaHud, nonyumsero Hassarue «DALI» (Digital Addressable
Lighting Interface — undpoBon agpecyembll 0OCBETUTENbHbIN
nHtepdeinc). Tenepb IMNPA, 31eKTPOHHbIE TPpaHCHOPMATOPSI,
YCTPOWCTBA yNpaBfeHns v Apyrue annapatsl 3TUx GupM, npep-
Ha3HAYeHHble NS PEryIMpoBaHWsS CBETOBOIO MOTOKA JlaMn,
BbIMYCKAOTCSA B COOTBETCTBMM C 3TUM COrNalleHneM 1 0TAIMYHO
«MOHMMAKT» Opyr Apyra.

[Ona Bcex OatumMkoB TpebyeTcs MPOKIafKa OTLesSIbHON
ynpasnsioLen agsyxnposogHon cetn. OoHaKo ceiyac B cTaHax
Esponenckoro Coto3a, CLUA, KaHane, AnoHun Hanmyme ynpas-
NsoLWen cetTn sBnsetcs 06583aTeNbHbIM, TaK KaK BCE BHOBb
CTPOALWMECS MU PEKOHCTPYMPYEMble 30aHNSA 06LEeCTBEHHOIO
Ha3HayeHuUs obopyadylTCA CMCTEMAMM MOXAPHOWM CUTHANM-
3auMn, KOHOMUMOHMPOBaAHUA 1 T. N. [ToaToMy BHeapeHne CYO
He BbI3blBAeT AOMNOAHUTENbHbIX 3aTPYAHEHWMN, CBA3AHHbLIX
C NPOKNaAKON yNpaBAsoLWmMX NpOBOLOB.

B CYO cyuwiectByeT n 06paTHas cBA3b — annapaThbl HE TOMb-
KO BbIMOJIHAT KOMaHObl, HO W NMOCHLINAOT Ha NOCTbl yNpas-
NeHNs curHansl 06 aBapuMHbIX CUTYauMax B OCBETUTENbHbIX
yCTaHOBKax, O BbIXOZe s1aMmn U3 cTpos, 06 OTCYTCTBUM namn
B CBETUJIbHUKE X T. N. 3TO 3HAYUTENBLHO YNpoLLaeT 3KCnya-
TauUMI0 OCBETUTENbHbIX YCTaHOBOK.
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MHorve eBponencKkme n aMepuKaHcKkme GUpMbl NPOU3BOASAT
rotoBble CYO, To ecTb Habopbl BCeX HEOOXOOAUMbIX YCTPOWCTB
1 NporpamMmsbl ynpasieHus.

Mcnonb3oBaHue CYO ¢ gatymMKaMm 0CBELLLEHHOCTM, MPUCYT-
CTBMS 1 BDEMEHW NO3BONSET 3KOHOMUTbL A0 75% 3NeKTpo3Hep-
MW, pacxodyemon Ha ocBelleHue. B MacwTabax cTpaHbl 3To
MOXET [aTb rOA0BYI 3KOHOMUIO 3NEKTPOIHEPTUN B OECATKU
MWNIMAPO0B KM10BATT-4acoB.

CnepnyeT ckazaThb ellle 06 ogHon cTopoHe npuMeHerus CYO.
B nocnenHue rogbl B cTpaHax EBponbl NosiBUIOCH yBNeYeHne
LUBETOOAMHAMMYHbLIM ocBelleHneM. [1ns 3Toro B CBETUIbHMKAX
NPUMEHSIOTCS LBETHbIE NIOMUHECLIEHTHbIE N1aMMbl UKW CBETO-
ovonbl. OcBelleHVe B MOMELLEHWM UV B Er0 4aCTN U3MEHSseTCS
no 3apaHee COCTaBIEHHOW NporpaMMe He TOSIbKO MO YPOBHIO
OCBELLEHHOCTUN, HO 1 NO UBETY. [0 MHEHWIO BpPayen 1 Ncmnxo-
/I0r0B UBETOAMHAMUYHOE OCBELLEHWE B MOMELLEHUSX CHUXKAET
YTOMISAEMOCTb II0AEN 1 NOBbLILAET NPOM3BOAUTENBHOCTb TPYAA.

BbIBOAbI

1. Ons BKAOYEHWSA BCEX TUMOB PaspALHbIX 1AM, FaloreHHbiX
SlaMn HaKanMBaHUS HU3KOMO HANPSXKEHWS M CBETOAMOAOB
HeobxoAMMa cneumnanbHas annapatypa. ns paspsagHbix
flaMM 3TO TOKOOTPaHMYMBalOLLME 3TIEMEHThI, 3aXKuratoume
YyCTPOMCTBA WM KOMMEHCUPYHOLUMEe KOHOEeHCATopbl, O
rafloreHHbIX aMn HakannMBaHUs — NOHMXKaKoWMe TpaHCc-
bopmMaTopbl; 4NA CBETOAMOL0B — NMOHMKaoWMe TpaHchop-
MaTopbl C BEIMPSAMUTENAMU BbIXOLAHOMO HAaMPSXKEeHNS.

2. B KavecTse ToKoorpaHuimnBamLmx aneMeHToB (6annactos)
06bI4YHO MCMOMb3YITCH 3/EKTPOMArHUTHbIe annapaTtbl —
apoccenu.
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[N 3aXKUraHms NIOMUHECUEHTHbIX TaMM C 3/1EKTPOMArHuT-
HbIMW GannacTamu UCMNoNb3yTCs CTapTepbl.

3aXKuraHve MeTanorasoreHHbIX 1aMmn v HaTPMUEBbLIX NaMn
BbICOKOr0 [AaBNEHNS OCYLLECTBASETCS CneluanbHbiMy anna-
paTaMmn — UMNYNbCHLIMU 3aXKMUTaLWMMIN YCTPONCTBAMMU.
KoMneHcauusa peakTVBHON MOLWHOCTY (yBenndyeHune cos @)
OCYLLECTBAAETCA KOHAEHCaTopaMu, BKIOYaeMbIMy naparn-
nenbHo (ropasno pexke — NocneqoBaTeNibHo) ¢ Namnamu.
JNEeKTpoHHbIe annapaTtbl BKIOYEHWS, KaK MpaBuio, co-
yeTatoT B cebe GYHKLUMM 3aXKMraHWs NamMn, orpaHnyeHns
paboyero ToKa U KOMMEHCaLMM PeaKTUBHOM MOLLHOCTY.

Bo Bcex cnyyasnx Bbibopa Mexay 3N1eKTPOHHbLIMU 1 3IEKTPO-
MarHWTHbIMKM annapaTamu npeanoyYTeHne cneayeT 0TAaBaTh
3NEKTPOHHbIM. Mx Bosiee BbiCOKas LieHa C JIMXBOM OKYMUTCS
NpW 3KCMyaTaluMm OCBETUTENbHbBIX YCTAHOBOK.

Mpun Nto6o BO3MOXKHOCTK CliefyeT UCMOb30BaTb aBTOMa-
TU3MPOBAHHbIE CUCTEMbI YNIPABIEHWS OCBELLEHNEM, MO3BO-
NsoLmMe 3KOHOMUTb A0 75% 3N1eKTPO3Heprnmn, pacxooyemomn
Ha ocBeLleHue.

Bo Bcex cnyyasx cnegyeT BO3AEPKMBATHCS OT MPUMEHEHNS
OeleBblX, HO 4acTo Heg0bpOoKaYeCTBEHHbIX U3Aenui —
MHVMMasi 3KOHOMUST Ha MX NPUOGPETEHUN MOXKET BbI3BATb
ropasno 66nblWKne NOTepPU NpPW 3KCMIyaTalMm 0CBETUTENb-
HbIX NPMBOPOB.
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PA3JES 6
CBeToTexHU4YecKune MaTepualbl

Bce npuMeHsieMble Npu U3roToBIEHWMN OCBETUTENbHbLIX NPUBO-
po. (OMN) MaTepransl MOXKHO pPasbuTb Ha TPU FPYMMbl; CBETOMNPO-
nycKalolime, CBeTOOTPaXKatoLMe N KOHCTPYKLUMOHHbIE,

6.1. CBeTonponyckarwLine Matepuarnbl
CseTonponyckatowme MaTepmnansl UCNOAb3YOTCA 415 U3rOTOB-
NIeHNs IMH3, paccenBaTesen, 3alMTHbIX CTEKOJS1, KOJIMaKoB U T. M.
Mo TMNy MCXOOHOrO0 Chipbsi CBETOMPOMNYCKatoLMe MaTepuansi
NensaTcs Ha CUNMKaTHble U opraHuyeckune. CUnMKaTHble MaTe-
puranbl — 3TO 06bIYHOE CTEK/I0 BCEX COPTOB, XPyCTaslb, KBapL,
OCHOBHOW COCTaB/SIOLIEN KOTOPBIX CIYXUT ABYOKNCb KPEMHUS
Si02, TO eCTb 06bIYHbIN YMCTbIN NecoK. K opraHMyecknm cBeTonpo-
NyCKaLWMM MaTepranaM 0THOCATCS CBETOTeXHUYeckmne bymaru
W TKaHW, @ TaKoKe NoIMMETUIMETaKpUAaT, MOSIMCTMPON, NOSIUSTH-
NeH, nonnkapboHaT, NoNNBUHUAXN0PKUA, NONNMaTUNEeHTepedTanaT
W Opyrve, nonyyaemble, Kak npaBuio, CUHTETUYECKMM MyTEM.
OCHOBHbIM MapaMeTPOM CBETOMPONYCKaWmMX MaTepmanos
ABNSAETCS KOIPDULMEHT NPOMNYCKAHWS T — OTHOLLEHME CBETO-
BOro NMoToKa, Npoulefllero CKBo3b MaTepunasn, K CBEeTOBOMY
NOTOKY, ynaBlueMy Ha Hero. KoadduumeHT nponyckaHms ons
f6ecuBeTHbIX MaTepnanoB yKa3biBaeTcs 0ObIYHO B BUOE WUH-
TerpanbHoM BeiMYMHbI (COOTHOLIEHWA CBETOBbLIX MOTOKOB BO
BCeM BMAMMOM yyacTke cnektpa 400-700 HM). [N UBETHbIX
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MaTepuanoB MNPUBOASATCH CMeKTpalibHble KO3pOULUMEHTHI
NPOMNyCKaHWs B BMIE KPUBbIX 3aBUCMMOCTM T OT AJIVHbI BOJI-
Hbl. Ba)XHbIM MapamMeTpoM CBETOMPOMyCKaloLWnx MaTepmnasos
ABNsAeTcs KO3PPULUMEHT NPesioMIeHNsl, MOKa3blBAOLWINNA, KaK
N3MEHSeTCs HanpaBeHne Ny4ya CBeTa Ha rpaHuLe Bo3ayxa v Ma-
Tepuana. Yem bonblue KO3bbUUMEHT NpenomaeHus, Tem bonee
6/1eCTALLMM KaXeTcst MaTepman 1 TeM 60JibLie BO3MOXKHOCTEN OH
npenocTaBnsieT of1s ynpasneHns pacnpeneneHnem ceeTa.

Kak 6bl/10 CKa3aHo B pasgene 2, NponyckaHue MoXeT ObiTb
HanpaBSIeHHbIM, PacCesiHHbIM, HanpaB/IeHHO-PACCEeAHHbIM UK
CMellaHHbIM. PacnpeneneHune KoadduumeHTa nponycKaHus
B MPOCTPAHCTBE XapaKTepu3yeTcs cneumnanbHbiMM KPUBbIMM —
NHOMKATpUCamu.,

K opyrum napameTpaM CBETOMNPOMYCKAWMX MaTepmanos
OTHOCATCA MX MAOTHOCTb (yOeNbHbIM BEC), MOXKapoonacHOCTb,
TEXHONOMMYHOCTL (TeMnepaTypa M cnocob nepepaboTku),
TENMO0CTOMKOCTb, TBEPAOCTb, YCTOMYMBOCTb K BO3AENCTBUIO
XUMUYECKN aKTUBHbIX BELLECTB 1 pacTBOpUTENEn.

CunuKaTHble MaTepuanbl XapaKTepu3yoTcs, Mpexae BCcero,
abCoMOTHOM HEropPOYECTbI0, MO3TOMY OHM MOTYT MPUMEHATLCS
B OCBETUTE/IbHbIX Npubopax ¢ NbbIMU UCTOYHUKAMK CBeTa.
Nx Ko3addULUMEeHT NpesioMIeHNst MOXKeT N3MeHATbLCS B AoCTa-
TOYHO WNPOKMX Npeaenax 3a CYeT BBeAEHMUS B COCTAB CTeKNa
COMen pasnMyHbIX MeTansoB, Npexae scero cemHua. CTexkno
C BbICOKMM COEPIKAHMEM CBUHLA M 6ONbLINM KO3DDULNEHTOM
NpPenoMAeHMs NOMYYMI0 Ha3BaHme XpycTans Ui XpycTasbHo-
ro CTeK/a U WMPOKO MUCMONb3yeTCs B NPOM3BOACTBE AOPOrMX
LEKOPATMBHbIX CBETUSIbHWKOB AN NPeACcTaBUTEeIbCKUX MoMe-
WEHWI 1 BbiTa (XpycTanbHble NOCTPbI U T. M.).

CunmKaTtHble MaTepuasbl 04eHb TBEPab! (He ycTynatoT 60/1b-
LUMHCTBY COPTOB CTaNM M 3HAYMTENbHO NPEBOCXOAAT aIlOMUHNI
1 ero cnnasbl). CTekNa 4OCTATOYHO JSIErKO OKPALLMBAIOTCA B Ca-
Mble pa3fiMyHble UBETa, M OKPAacKa MX 04eHb YCTOMYMBA K BO3-
OenCcTBUIO CBETA, TeNS1a U BpeMeHu. [1o0 XMMUYECKoM CTOMKOCTH
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CUIIMKATHbIE MaTEPUAsbl MPEBOCXOAAT HONBbLUIMHCTBO N3BECTHbIX
BELLECTB M MO3TOMY OCBETUTESNbHbIE NPUBOPLI C HUMKU MOTYT
NPUMEHSATLCS B NPOM3BOACTBEHHbIX MOMELLEHMSAX C CAMOW arpec-
CMBHOM Ccpedon. TakKe YCTOMUYMBLI 3TV MaTepuanbl U KO BCEM
pacteopuTensm. o TensoycTonynBoCTM CUIMKATHbIE MaTepuabl
3HAUYUTENILHO NPEBOCXOLAT BCE OPraHMyecKue.

OOHWMM M3 HEeAOCTATKOB CUMJIMKATHBIX CBETOMPOMYCKALIMX
MaTepManoB SBASETCS MX HEYCTOMUYMBOCTb K YAAPHbIM Harpys-
KaM (xpynKkocTb). 15 NoBblIWeHWs yaapoyCTOMYMBOCTM NprMe-
HSIOT CreumanbHbin MeTod 06paboTky — 3aKanmMBaHWe CTeKNa.
Kak npasuno, B Ol ¢ ranoreHHbIMU TMHENHBIMK laMNaMK Ha-
KanMBaHMS N MOLLHBLIMW PA3pALHbIMM NaMnaMn NPUMEHSAIOTCS
TOJIbKO 3aKasieHHble cTekna. [Jpyrve HefoCTaTKW — OOBOJbHO
6osbluas NIOTHOCTL (He MeHee 2,5 r/cM®), oenawowas nsgenms
M3 3TUX MATEPUanoB TSAXENbIMU; CIIOXKHOCTb MEXAHUYECKON
06paboTKM; 04YEHb BbICOKAs CTOMMOCTb MHOTMX LIBETHbIX U XPYy-
CTaNbHbIX CTEKOS M YNCTOrO KBapLa.

CununkaTHble CBETONPOMNYCKaLMe MaTepuansl 4OCTAaTOYHO
TEXHONIOTMYHbI. TeMnepaTtypa pasMaryeHuns 60/bWLNHCTBA CTe-
kon He npesbiwaeT 1000 °C, keapua — 1500 °C. B pa3MaryeHHoM
WNW pacnaasfeHHOM BUAEe CUIMKATHbIE MaTepuansl NoanaloTcs
WTaMMOBKE, NPOKATKE, BblAYBaHWIO, INTbIO, MPECCOBAHMIO.

CTeKna B MCXOOHOM BUAE NPO3payYHbl U 6eCUBETHbI U NO3TO-
My MOryT ucnonb3osaTbcst B O B KayecTBe SIMH3, NpM3MaTu-
YEeCKMX NpenoMnsTene uav npocTo AN 3alWnTbl UCTOYHUKOB
CBeTa W 3/IEMEHTOB KOHCTPYKLMW OT BO3OEMCTBUS BOLbI, arpec-
CWBHbIX NApoOB W T. M.

OLHaKO YacTo BbIBAET HYXXHO HE MPOCTO NepepacnpenennTs
CBETOBOW MOTOK, HO M MOHW3UTb SPKOCTb BUAMMbIX YacTel uc-
TOYHMKOB CBETA, @ 3TO BO3MOXHO TOJIbKO 33 CYET NPUMEHEHMS
MaTepPMasnoB C HEHAMPABIEHHbIM XapaKTEPOM MPONYyCKaHWUs.

[ns nonyyeHns TakMx CTEKON B HUX NPW BapKe BBOAAT COMN
pa3nnyHbix MeTannoB. CTekno, ocTaBasicb 6eclBETHbIM, CTaHO-
BMTCS HE MPO3PayYHbIM, @ CBETOPACCEMBAOLIMM MATEPUANIOM.
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CeeTopaccenBatolme CTEKNA NONYUYNSIN HA3BAHUE Iy LWEHbIX».
B 3aBucMMOCTM OT cTeneHW paccesiHUsa CBeTa, Myl eHHble
CTeKkna AensTcs Ha onanuHosble (cnaboe paccesiHne, 3aMeTHas
[l0S11 HAaNpaBfIeHHOrO NPO NycKaHus), onanosble (cpeaHss cTe-
neHb paccesHUs; Npu HabnaeHNN Yepe3 Takoe CTEK0 Namnbl
HaKannBaHms c1abo BUOHA TONbKO HUTb HaKasa) 1 MOSToUHbIE —
NoJIHoe paccesiHne CBeTa.

XapaKTep NpOCTPaHCTBEHHOrO pacnpeeneHns cBeTa, Npo-
WeJllero Yepes CBETONPONYCKAOWMN MaTepmnasn, onnceiBaeTcs
MHOMKaTPUCaMK NPOMycKaHus (cM. 06 aToM pasgen 2).

[JOCTOMHCTBA W HEOOCTaTKM CUAMKATHbIX MaTepunanoB
onpefenstoT 061acTu Ux NpUMeHeHus. NN0CKMe 3aKaneHHble
npo3payHble CTEKIa MCMOMb3YTCSH B KAYECTBE 3aLUMTHbIX
anemeHToB BO Bcex Of1 MpoXKeKTOPHOro TMNa C IMHENHbIMYK ra-
NOTreHHbIMM NIaMNaMu HaKaNMBaHWS 1 MOLWHbBIMKU Pa3psAHbIMU
namnamu. Mpruamatnyeckre NpenoMasaTENN LMPOKO NPUMEHS-
OTCS B YIMUHbBIX CBETUNBbHUKAX KaK GYHKLUMOHANbHOIO, TaK 1 fe-
KOPaTMBHOMO HazHaueHns. CTeKNsHHbIE NMH3bI (CNIOWHbIE UK
HabopHble, Tak Ha3biBaeMble MH3bl PpeHens) — HeoTbemeMas
4acTb BCEX MPOEKTOPOB, CBETOBbIX MAsAKOB, HEKOTOPbIX Nepe-
HOCHbIX CBETU/IbHUKOB. INEMEHTbI U3 XPYCTans, Kak y»e 6bl10
CKa3aHO, — OCHOBA MHOTMX OEKOPATUBHbIX CBETUIbHUKOB AJ1st
ObITOBbIX, MPEACTABUTENLCKMX, 3PEULLHbBIX U OPYTMX NoMelle-
HWUI. LIBeTHbIe CTeKNa WNPOKO UCMOSb3YHTCS B OCBETUTENbHbIX
npubopax NPOEeKTOPHOro TUna A8 CO34aHUS OeKOpPaTMBHbIX
3¢deKToB B WOy-nporpamMmax v T.n. [MyuweHoe (4alie Bcero
MOJI0YHOE) CTEeK/I0 — OCHOBA BOJbLIMHCTBA ObITOBbIX CBETWIIb-
HWKOB. YnCTbI KBapL, 61arogaps ero BbICOKOW NPO3paYyHoCTym
B ynbTpaduronetoBon o06nactv cnekTpa, MCMNOMb3yeTcs npu
co3aHnK 0by4YaTenbHbIX YCTAaHOBOK AN 06e33apaxKmMBaHus
BObI ¥ BO3AyXa.

Bo MHorux cnydasx npu cosgaHum Ol cunmkaTHble Ma-
Tepuanel sBnsaoTca 6e3anbTepHaTBHbIMKM. OOHAKO B psfe
CBETWUSIbHUKOB, MPEXE BCErO, C TIOMUHECLEHTHBIMU 1aMNamu,
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B nocfiegHne AeCATUNETUS LIMPOKO MPUMEHSIOTCS UM OpraHu-
YyecKue cBeTomnponyckakuwme matepuansl. K gocTomHcTBam
OpraHn4YyecKmx CBETOMPOMNYyCKakoLWmMx MaTepmnanos HeobxoaMMo
OTHECTM MX BOSbLUYI YCTOMYMBOCTb K YAAPHbLIM Harpy3Kkam,
MEHbLUIYI MJOTHOCTb W, COOTBETCTBEHHO, MEHbLUY0 Maccy
LeTanev nNpu pasHbiXx pa3Mepax ¢ AeTaNsaMn U3 CUIIMKATHOIO
CTEKJ1a, BO3MOXHOCTb MEXaHNYECKOM 06paboTKM, BO3IMOXKHOCTb
N3roTOBNEHMS KPYNHOrabapuTHbIX AeTanen, 4acTo — MeHbLUYIO
CTOMMOCTb. K 0praHnyeckM 0THOCATCS NOSIMMEPHbIe (CUHTETW-
yecKwue) CBeTonponycKaLive MaTepuansl, a TaKXe CBETOTEXHM-
yeckune ByMaru v TKaHu. Tak Kak bBymMaru n TKaHn MCNonb3yTCs
B MPOM3BOLCTBE TOJIbKO BbITOBbIX CBETUIIBHUKOB, Aafee 0 HUX
roBOpPUTH He ByaeMm.

Bce nonuMmepHble MaTepuanbl AeNATCS Ha TepMopeak-
TUBHblE U TEPMOMNIACTUYHbIe. TepMOpeaKTUBHbIe MaTepuansl
NpW HarpeBaHWW NepPexXoasT B HEMaBKkoe Y HepacTBOPUMOe
COCTOSIHME M He noasiexxaT NoBTopHOM nepepaboTke. K Takum
MaTepuanaMm OTHOCATCS, HanpuMmep, KapbonauT, 3NOKCUAHbIE
CMOJIbl, CTEKJIOMIACTbIl, UCMOMb3yeMble B CBETOTEXHUYECKOMN
MPOMbILUEHHOCTM KaK KOHCTPYKLMOHHbIE. TepMonaacTuyHble
MaTepuansl He TepsAT CNOCcOBHOCTM NNaBUTLCA WAWM PacTBO-
PATLCS MNOC/IE UX HArPEBAHMS 1 MO3TOMY [OMYCKAOT BTOPUYHYIO
nepepaboTky. K aToMy Kflaccy OTHOCATCS MpaKTU4YecKu Bce
CBETOMNPONycKatkLne MaTepuans.

B Tabnuue 36 npueeneHbl GU3nYeckne napaMeTpbl Han-
6onee pacnpoCcTpaHeHHbIX CBETONPOMNYCKALLMX MOMUMEPHbIX
MaTepuanos u CTekna.

Tabnuua 36. OcHoBHble XapaKTepucTnKy ceeTonponyCcKakwmx MatepmnanoB

Matepuan MnoTHoCT, KoadouuneHt YpapHas TeepmocTb, TennocTonKocTb,
r/cm® nponyckaHms  BA3KOCTb, [hk/M?  H/Mm? °C

NMMMA 1,19 0,92 10-12 190 90-105

nc 1,05 0,90 10 180 95-97

cnc-yo 1,05 0,60 40 150 90
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Matepuan MnoTtHocTb, Koadoduument  YpapHas TBepaocTb, TennocToMKoCTb,
r/cm® nponyckaHus  BA3KOCTb, Ixk/M?  H/MM? °C

NnK 1.2 0,90 130-150 120 150

na 0,95 0,75 - 50 90

nn 09 0,75 - 60-65 90

NaTo 1,27 0,90 - 150 75

Crekno 2,3-2-7 0,92 - - 600-800

MMMA - nonumeTUAMeTaKpUnar; M3 - nonunatuner;

MC - nonuctupon; MM - nonvnponuneH;

CMNC-Y® - cBeToCTabunn3npoBaHHbI MOAUCTUPON, M3T® - nonnatuneHtepedrtanar.

MK - nonukap6oHar;
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Bce nonumepHblie MaTepuanbl 3HaYMTENIbHO flerye crtekna —
NI0THOCTb B0MLLWNHCTBA U3 HUX Bnn3Ka K 1 r/cM®. Pag maTepua-
nos (nonukapBoHaT, NOMNPONUAEH) 3HAYUTENBHO NPEBOCXOAAT
CTEeKJI0 MO YCTOMYMBOCTU K yOAPHBIM Harpy3Kam.

O6LWMM HeooCTaTKOM BCEX MOSIMMEpPHbIX MaTepmnanos AB-
NSeTCs HU3Kas YCTOMYMBOCTb K CBETY W, 0OCOBEHHO, K yNbTpa-
dvoneToBoMy nanydexuto. lMog aencremem ceeta b60MbLIMHCTBO
MaTepuanoB XeNTeeT, N OHW CTaHoBATCS bonee xpynkuMu. na
NOBbIWEHNSA YCTONYMBOCTM K CBETY B NOSIMMEPHLI BBOOSAT pas-
NIMYHbIE CBETOCTabununanpytoline 4obaBKM, KOTOPbIE NOBbILLAIOT
CTOMMOCTb MaTepunanos, a WMHOTOA CHMXKAT KO3QPUUMEHT
nponyckaHus. B HacTosLee BpeMs Npu N3roTOBAEHWW CBETUTb-
HMKOB MPMMEHSIOTCS MOYTM UCKTIOYNUTENIBHO CBETOCTAbNIN3N-
POBaHHbIE MONMMEPHbIE MaTepPUanbl.

[pyrvm o6WmMM CBOMCTBOM NS BCEX CUHTETUYECKMX MaTe-
PUaNIoB CIYXKWUT X CTapeHune, To eCcTb NoCTeNeHHoe yxyaleHune
CBETOTEXHUYECKNX 1 MEeXaHUYeCKnx napameTpoBs. Ecnu ctekno
MOXET COXpaHATb CBOW MapaMeTpbl B Te4YeHWe CTONETUR, TOo
CPOK cNy»Kbbl MOSMMEPHbLIX MaTepuanoB PeaKko npeBbillaeT
10 neT (HekoTopble MaTepuansl, HanpuMep, NoANKapboHaT 1 No-
NIMMETUIMETaKPMUAT, COXPaHAIOT CBOM NapaMeTpsbl o 25 ner).

Elle oOHMM HENPUSATHBIM CBOMCTBOM MOJSIMMEPOB SABSET-
ca Mx roptoyectb. Kpome nonukapboHaTa, BCe Mpo3padHble
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nonMMepbl ABASOTCS roptoYMMM MaTepuanamu. lNonnkapboHaT
OTHOCUTCS K TPYAHOBOCMAMEHSEMbIM M CaMO3aTyXaloWMNM
MaTepuanam: OH ropuT 4o Tex Nnop, NoKa HaxoAMTCsA B MN1aMeHn
OPYr1X BEeLecTB, a Npu BbIHOCE U3 NMiaMeHu — racHeT.

[OCTOMHCTBOM MONMMEPHbIX MaTepnanos aBaseTcs nx 6o-
flee BbICOKas TeXHOIOMMYHOCTb N0 CPaBHEHMIO CO CTeKsIOM. Bee
3TV MaTepuanbl NepepabaTbiBAOTCA NPY 3HAYNTESTBHO MEHbLLNX
TEMMNepaTypax, YeM CTEK/I0 M 0COBEHHO KBapL.

Hanbonee pacnpocTpaHeHHbIM ciocoboM nepepaboTKm no-
IMMEPOB ABNAKOTCS 3KCTPY3Ma (NpogasnMBaHuMe pacniasfieH-
HbIX MaTepPMasnoB CKBO3b LLEN PA3NIMYHON GOPMbI) U NUTbE NoA,
OaBneHneM. IKCTPy3nern M3roTaBamMBaoTCs paccenBaTenm ons
CBETUIbHUKOB C JIIOMUHECLIEHTHBIMW JlaMnaMyM CaMoro pasHoro
npoduna n nobon onmHel. LLIMPOKO pacnpocTpaHeHbl TakxKe
MeToAbl BaKyyMHOro GopMoOBaHMsS 1 LWITAMMNOBKWU M3 JINCTOB.
N3genns cnoxHol GopMbl 1 TONICTOCTEHHbIE U3AENNs AenaTcs
NWUTbEM NOJ OaBNeHMeM WK BbidyBoM. Bce nonvMepHble Ma-
Tepuarnbl XOpoLO CBapMBAOTCS UM CKIIeMBaOTCS, NoaaatoTcs
Pa3MYHbIM BUOAM MEXaHNYECKOM 06paboTKu.

Hu3kas TennoycTon4mMBOCTb NOSIMMEPHbLIX MaTEPMAsoB Oe-
N1aeT HEBO3MOXHbIM ncnosib3osaHue nx B Ol ¢ rasoreHHbIMK
flaMnamMn HakanuMBaHusa M MOLWHbIMM PaspsaaHbIMU aMnaMu.
OcHoBHas 06nacTb NPUMEHEHUS TAKUX MaTepuasoB — CBETWUb-
HUKW C IIOMUHECLEHTHBIMW flaMnaMn M HeKoTopble BbiToBbIE
CBETUNIBHUKN C NaMnammn HakanmeaHus. B npousBoactee cee-
TUNBHUKOB C JIOMUHECLEHTHBIMUW laMnaMn NoJIMMEpHbIe CBe-
Tonponyckawlwme MaTepuasnsl B HacTosLLee Bpems SBAsaoTCs
NPaKTUYECKN eONHCTBEHHbIM TUMOM MaTepuasioB ANs M3ro-
TOBNEHNA pacceusaTenen. Hambonee pacnpocTpaHeH 34echb
NONMMETUIIMETAKPWIAT, M3BECTHbIM TakKXe MOA Ha3BaHMAMMU
«OpraHMyecKoe CTeK0», «MaeKcuriac», «akpun». Kpome atoro,
OJ191 U3rOTOBMIEHNSI paccemBaTenen UCNnosib3yeTcst NMosIMcTMpPon
(cTabunuanposaHHbIi), pexke — nonunponuned. Cnegyer cka-
3aTb, YTO NMOSUCTMPON N3-3@ HNU3KOWM TEMSTOCTOMKOCTU, XPYMKOCTU
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N HEOOCTATOYHOM CTOMKOCTM K BO3OENCTBMIO YNbTPadM0oaeToBOro
N3MYYEHUIO NPUMEHSAETCS B HACTOSILLIEE BPEMS NMPEUMYLLIECTBEHHO
BTOPOCTENeHHbIMN drUpMamMmn 4ns NpPoM3BOACTBA OeLIeBbIX CBe-
TUNBHUKOB. [ONMBUHUAXIIOPUL, UCMOSIb3YETCS A1 N3rOTOBEHUS
LUTaMMOBaHHbIX paccenBaTesient, 3KPaHMPYIOLLMX PEeLLETOK.

Ocoboe MecTo cpedm MOSIMMEPHbLIX CBETOMPOMYCKALWMX
MaTepuanoB 3aHMMaeT nonmkapboHaT (MHOCTpaHHble Ha3Ba-
HMA — MAKpPOSOH, NexcaH). OH nMeeT BosbLLYo TeN0YCTONYM-
BOCTb, 4eM Apyrue npo3paynsie nonumepsl (0o 150 °C), meHee
noxapoonaceH (CamMo3aTyxaeT), a raBHOe — 3HaUYUTENbHO npe-
BOCXOOMUT BCe ApYyrve MaTepuasnsl Mo yCTOMYMBOCTU K YAAPHbLIM
Harpy3kaMm. [1o3aToMy nonMKapboHaT NPUMEHSIIOT NPU N3roTOB-
JNIEHMW TaK Ha3blBaeMbIX aHTUBAHOAbHbIX CBETUbHUKOB, KO-
TOpble NCNOSb3YHTCA 419 OCBELLEeHWSA NOAbe340B, NECTHUYHbIX
KN1IeTOK 1 NMATOB B XKWJIbIX AOMaXx, B NOA3EMHbIX MELWeX0aHbIX
nepexonax, O Ca[oBO-MAapPKOBOro OCBELIeHUs — TO ecCTb
B MecTax, rAe CBETUJIbHUKM MOryT NOoABepraThbCs HapounToMy
paspyweHuto. Kpome atoro, nonmkapboHaT ncrnonb3yeTtcs Ans
M3roTOBSIEHMSA paccemBaTenen M 3alUTHLIX KOMMaKoB B 0CBe-
TUTENbHbLIX MPUBOPax C BLICOKOW CTeneHblo 3awuThl (P54,
IP65), npuMeHseMbIXx O78 OCBELEHWA MPOU3BOLCTBEHHbIX
nomMetueHnn. LLinpokoMy BHeOpeHUIo 3TOro MaTepmana MetaeT
ero BbICOKas CTOMMOCTb (B 3—4 pasa 4opoxe nonMMeTuIMe-
TakpunaTa), a Takke 6oNbluas TPYAOEeMKOCTb M3rOTOBIEHUS
WU30eNnn U3 Hero.

MonnMepHble cBeTonponycKakuwme MaTepumansl, Kak
N CTEK/0, MOTYT MMETb Pa3/INYHbIA XapaKTep CBETOMNPOMnycKa-
HUsA. V13 MaTepmnanos ¢ HanpaBfeHHbIM NPONyCKaHneM genatoT
npusMaTuyecKkue npenomnaTteny; ¢ AuddysHbiM 1 HanpaseH-
HO- OMddY3HbIM NPOMNYCKaHWEM — OMasioBble WM MOTOYHbIE
pacceuBaTenn. lpn oueHKe NPUMEHUMOCTM TUMOB paccenBa-
Tenew HeobxoQMMO UMeTb B BUAY, YTO NpM3MATMYECKUE Npe-
noMnsaTenn obecnedymsatoT 6onbliMe KNg CBETUIbHUKOB, HO
NMPaKTUYECKN He YMEHbLLAIOT SPKOCTb MCTOYHNKOB CBeTa.
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6.2. CBeTooTparkaoLme MaTepumanbl
CBeTooTpakatolime MaTepmasnbl UCNOb3YOTCH A1 U3rOTOB-
NeHNst oTparkaTenen C LeNbio nepepacnpefeneHns CBETOBOro
NOTOKA MCTOYHWKOB CBETA MyTEM OTPAXKEHUS €0 B HYXKHbIX
HanpasneHusix. [lo xapakTepy pacnpeneneHus 0TPa*KeHHoro
CBeTa pasfnuyaloT 3epKasbHoe (HanpasneHHoe), HanpaseH-
HO-paccesiHHOe, paccesiHHoe (onbdy3Hoe) 1 cMellaHHoe oTpa-
>KeHue (puc. b).

BaxHeMWnMM napaMeTpaMu CBETOOTPa)KaloWmnx Ma-
TEPVANOB SABNATCA KO3QPUUMEHT OTPaXKeHWs p, Kpueas
NPOCTPAHCTBEHHOro pacnpeneneHns oTpa)KeHHoro ceeta (MH-
OMKaTpuMca), a NS UBETHbIX MAaTEPUAsIOB elle 1 CreKTpasbHoe
pacnpegeneHve KoabbuumeHTa oTparkeHns. LiBeTHble maTepu-
anbl npu nsrotosneHun O He ncnonb3yloTcs, NO3TOMY danee
0 HUX FOBOPUTb He Byaem.

MaTtepuansbl ¢ 3epKafibHbIM U HAaNPaBNEeHHO-PACCESHHbIM
OTPaXeHWeM — 3TO MeTaNbl C pa3InMyHoM o06paboTKoM no-
BEPXHOCTN UMW MeTanNMYecKmne NOKPbITUS Ha HeMeTannu-
YecKMUX NoBEepXHOCTAX (B KOHEYHOM cyeTe, TaKKe MeTansbl).
Onddy3HbIM XapaKTepoM oTpaXKeHusa obnagatoT TKaHu, bymara
HernsHUEeBbIX COPTOB, MHOTME 3Manu U Kpackun. CMeluaHHbIN
XapaKTep OTPa)KeHUs MPUCyL, CTEKT03MANAM (CUMKATHbBIM
aManam) 1 6enbliM MaTepuanam ¢ Bnectaein NoBepPXHOCTbIO
(rnyweHoe CTEKNO, MyWeHbIe MOIMMEPHbIE MaTepUansl, MsH-
LeBas bymara v gpyrue).

3epKanbHoe oTpaXkeHune No3eonsieT Hanbonee r;MbKO 1 ToY-
HO NepepacnpefensaTb CBETOBOW NOTOK MCTOYHWKOB CcBeTa. M3
YMCTbIX MEeTannoB Hambonblnm KoOIGPULNEHT OTPaKeHus
nmeeT cepebpo — oo 0,92. OgHaKo M3-3a O0POroBU3HbLI €ro
NPUMEHSIOT TONbKO A1 NMOKPbLITUSA CTEKNISHHbBIX 0Tpa)kaTenen
HEKOTOPbIX TUMOB MNPOXKEKTOPOB M ONTUYECKUX NPUBOPOB.

B cBETOTEXHUYECKOWN NPOMBILLIEHHOCTM GaKTUYECKU eanH-
CTBEHHbIM MaTepManoM C 3epKasibHbIM OTPAXEHMEM SBNSETCS
antoMnHUn. KoadduruUmMeHT oTparKeHUs YNCTOro asloMUHNS Npn
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OYeHb TLIATENbHON MOJSIMPOBKE MOBEPXHOCTU MOXeT ObiThb
Bbilwe 0,8; 04HAKO YMCTbIM ANtOMUHUIN Ha BO34yxe ObICTPO
oKuUCnaeTcs U TyckHeeT. [1oaToMy HeobxoAMMa 3alinTa anto-
MWUHMS OT NMPSIMOr0 KOHTaKTa ¢ Bo3ayxoM. CnocoboB 3alinThl
aNIOMUHMSA OT OKUCNIeHMS A0CTAaTOYHO MHOIO.

Hanbonee pacnpocTpaHeHHbIMM M3 TaKMx cnocoboB ABSS-
I0TCA anb3aKMpoBaHMe M aHOAMPOBAHME WU 3MEeKTPOXMMU-
yeckoe nonunposaHue (MHOrOa HasbiBaeMoe 0ObApUYEHMEM).
Anb3aKkMpoBaHMe — 3TO HaHeceHe TOHKOWM MMEHKW OBYOKMUCU
KPeMHUS Ha a/toMUHMEBYIO MOBEPXHOCTb. Takasa MnfieHKa, He-
MHOIO CHMXas KOIOOUUMEHT OTPAXKEHMS, HAAEXKHO 3alumLaeT
aNtOMUHWIA OT BO3OENCTBUSA BO34YXa W OOHOBPEMEHHO denaeT
ero NoBepxHoCTb Honee TBepAON. AHOOMPOBAHNE UMW 3NIEK-
TPOXMMUYECKOe NoMpPoBaHMe — 3To 06paboTKa aNtoMUHUEBOM
MOBEPXHOCTM B pacTBOpax opTodocdOpPHOM KMCNOTbI, XPOMOBOTO
aHMMAPUOA U OPYTUX XMMUUYECKMX BELLecTB Npu OOHOBPEMEH-
HOM BO3[eNCTBUM 3N1EKTPUYECKOr0 TOKa. B pe3ynbTate Takon
06paboTKM MOBEPXHOCTL alOMUHUS AenaeTcs rnagxkov (otno-
nupoBaHHon) 1 Bnectawen. Mog AeNCTBMEM 3NEKTPUYECKOro
TOKA Ha MNOBEPXHOCTW aNtoMUHNSA 06pa3yeTcst TOHYaMLLIKIA Co
OKMCK aNiOMUHNS, NPenoTBPaLLaloWLMA ee OaNbHeNWee OKNC-
JNIeHWe U MOTyCKHeHue. YeM uulle antoMUHUR, TeM Bbille ero
KO3ODUUMEHT OTpaXKeHUs. Ho YMCTbIM aNtOMUHUIA — 3TO 0YeHb
MSATKWUIA 1M 0OCTATOYHO OOporon Matepuars. NoaTomy yalle Ans
N3roTOBJIEHUS OTpaXkaTesier Mcnosb3ytoTca bonee TBepable
M OelleBble MaTepuanbl (aflOMUHUEBbLIE CNaBbl, CTallb, NAacT-
Macchl, 4158 0C060 TOYHbIX — CTEKSIO0), Ha KOTOPbIE HaHOCKTCA
TOHKMWI cNon 0cobo YMCTOro astoMUHMS, C NOCNenyLWEN ero
3aWnTON. Yaule BCero atoMMHUI HAHOCUTCS NyTEM pacnblfe-
HWS B BaKyyMe, a 419 HAHeCeHMs 3aLNTHOTO C/I0sA MCMOMb3YIoT
OBYOKWUCb KPEMHUS, PACMbINSEMYIO Ha TOM »Ke YyCTaHOBKe nocne
CO34aHMA cNos antoMmHUS.

[na nonyyeHMs YMCTO 3epKasibHOro OTPaXeHWs nosepx-
HOCTb, Ha KOTOPYIO HAHOCUTCS CNIOM aloMUHUS, OOJIKHA ObITb
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XOPOLLO oTnoNMpoBaHa. Ecnm noBepxHOCTb MOAJSIOXKKMN Wepo-
X0BaTa, TO XapaKTep OTpaxeHua O6yneT HanpaBieHHO-pac-
CesAHHbIM, Npu4YeM, YyeM bHosblUe LWEePOXoBaATOCTb, TeM bHosee
paccesiHHbIM ByAeT OTpaXkeHue.

B HacTosiwee BpeMs HekoTopble OUPMbI 33 pyHEKOM
(Alanod B lepmaHum, Saccal B Vitanumu) ocBOMAM NPOMbILL-
NIeHHOe MPOW3BOLACTBO JIMCTOBOrO aslOMUHUS C «FOTOBOMN»
MOBEPXHOCTbIO C Y>KE HamMblIeHHbIM CNOEM aNloMUHUSA UC-
KJIIOUYUTENBHO BbLICOKOW 4mncToThl (99,95%), 3alUMLLEHHBIM
TOHYAWWMMK CNOSMU OBYOKUCEN KPEMHMUSA W TuTaHa. Mpn
3TOM TONUWMHA 3aLUUTHBIX C0EB NoAbMpaeTcs Tak, YTobbl CBET,
OTPaXKEHHbIN OT NepeaHen (06palleHHON K BO3ayXy) U 3aaHeN
(06palleHHONM K atoMUHMI0) MOBEPXHOCTEN NAEHKN HAaX0aMCs
B NpoTuBOda3e n Kak bbl racunicsa 3a cyeT MHTephepeHumnm.
Mogo6Has TexHonorns (MPOCBETIEHME ONTUKK) yIKe MHOro
NeT NPUMEHSETCS B ONTUYECKOM MPOMbILWIEHHOCTN — XOPOLLO
M3BEeCTHblI GoToannapaTbl C TaK HA3blBAEMbIMU «Tr0SyHbIMU
06bEKTUBAMMY», UMELLMMM 3HAYNTENbHO BOoNbLWNN Ko3bdn-
UMEHT NPOMNYCKaHUs, YeM aHaNorMyHble 06BEKTUBBI C YNCTbIMM
(HenpocBeTneHHbIMM) NMH3aMK. [TpMeHeHNe Taknx nHTepde-
PEHLMOHHbIX MOKPLITUIA U YNCTENLLEND aNKOMUHKS NO3BOINIIO
00BecTu KoaboduumeHT oTparkeHuns o 0,95 (nuctel mapku Miro
HemeLKon dupMbl Alanod).

JlncToBOW MaTepunasn, N3roToBSIEHHbIA MO TAKOW XKe TeXHO-
fI0TUK, HO C HanbineHueM cepebpa (Miro Silver) umeeT Ko3dh-
duumneHT otpaxkernus Ao 0,98 — caMbll BICOKMIA NOKa3aTenb,
LOCTUMHYTBIV K HAacTOSILLLEMY BPEMEHM.

TaK KaK OCHOBOW TaKMWX JINCTOBbIX MaTeEPUANioB CIYXUT He
YWUCTBIN aMNIOMUHUIA, @ aIIOMUHUEBbIN CMJ1aB C XOPOWWMY MeXa-
HUYECKMMM CBOMCTBAMMU, U3 HUX MOXKHO MHYTb OYEHb TOYHbIE
oTparkaTeNn ¢ 4OCTaToOYHON GOPMOYCTOMUYNBOCTbHO.

JINCTbI CBETOTEXHUYECKOrO aNlOMUHUS BbIMYCKAOTCH He
TONbKO C 3epKasibHbIM, HO W C HamnpaBfIeHHO-PACCesHHbIM
OTPaXeHMEeM C Pa3/INYHON CTEMEHbI PACCesiHUS, a TakxKe
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TOHWPOBAHHbIE B PO30BbIN UM 30/10TUCTLIN LBETa. [ns 3amnThl
0TpaXKatoLLler NOBEPXHOCTU OT NMOBPEXOEHMS BO BPEMS TPaHC-
NOpTMPOBKM 1 06paboTKM NMLEBAs CTOPOHA JIMCTOB MOKPbLIBA-
eTCsl NMOJIMMEPHOW MIEHKOW, KOTOPAs JIEFKO CHUMAEeTCS C yxKe
rOTOBbIX OTpaXkaTenew.

HepoctaTkaMun NMCTOBOro CBETOTEXHMYECKOTO aSltOMUHMUS
Tna Alanod sBNseTCS HEBO3MOXHOCTb MCMOIb30BaHMWS ero Ans
N3roTOBMIEHWUS OTPAXKATENEN CNIOXKHON POPMbI N3-33 Hen3bexx-
HOro NMOBPEXAEHMS 3aLUMTHOrO C/I0S NpW ryBOKON BbITSXKKE,
M [00CTAaTOYHO BbICOKas cToMMmocTb. OfHaKo B MPOM3BOLCTBE
CBETU/IbLHUKOB C JIMHENHbIMWU JIIOMUHECLEHTHbIMK laMnaMu
3TOT MaTepuan HaxoguT Bce Bonbliee pacnpocTpaHeHne ans
N3rOTOBNEHMS OTPAXKaTeNen 1 31IeMEHTOB 3ePKasbHbIX 3KPaHU-
pyloLLnX pelweTok. MaTepuan Miro Silver ocobeHHO xopol ans
N3rOTOBMIEHWSA NOJIbIX LLENeBbIX CBETOBOAOB, rAe ero npuMeHe-
HVe Npun 6oNbLINX AIMHAX CBETOBOAOB MOBbILLIAET KO3GDOULNEHT
none3Horo AenCcTBUSA B HECKO/bKO pa3 Mo CPaBHEHMIO C 00bIYHO
MCNOSIb3YEMbIMU ONS 3TUX Leflel MeTann3npoBaHHbIMK Ma-
Tepuanamu.

[na nonyyeHna MaTepuanos ¢ AnbdysHbIM (paccesaHHbIM)
OTPa)KeHMeM MCMNOoNb3yTCA Pa3IMyHble 3Mann N KPacKM Ha
OCHOBE BesbIX MUIMEHTOB — OKMCU LIMHKA, [BYOKWUCK TUTAH3,
cepHokucnoro bapusa v Ap. IManu UM KPacky HaHoOCATCA Ha
NMOBEPXHOCTb OTparkatesien pacnblieHUEM CTPyeln CXKaToro
BO34yXa WAW 3/1eKTPOCTAaTMYECKMM mnosieM (Tak HasbiBae-
Masl «Cyxas OKpacka»). KoadduUMeHT oTparKeHns XOpOoLLMX
aManen — He Huxe 0,85,

B cBeTUNbHMKAX C MOLLHBIMW laMNaMmn 4acTo NMPUMEHSIOT-
CS CTEKI03Manu, UMelllne CMelaHHbI XapaKTep oTpae-
HUS — C 3epKanbHoOM N Onddy3HON cocTaBAsOWMMA. B Takmx
MaTepuanax npu Manbix yrnax nageHvs cseta npeobnanaet
ONOOY3HbIN XapakTep oTpaxKeHs (Psepk < 7%, Paue = 50-65%).
Mpw BonblIMX yrnax NafeHns 3epKaibHOE OTPaXKeHWe yBenu-
ymBaeTcs, a Anddy3Hoe — yMeHbluaeTcs. [1py 3TOM CyMMapHbIn
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KO3QbULMEHT OTparkeHns Bo3pacTtaeT npumepHo ¢ 60 0o 85%.
3Ty 0COBEHHOCTb MaTepuanoB CO CMeLlaHHbIM OTPa*KeHWeM
HeobX0A4MMO yYnTbIBaTL NPW pa3paboTKe CBETUbHMKOB.
CTeksloaManu HaHOCHATCS 4Yalle BCEro Ha MOBEPXHOCTb
CTaNbHbIX OTpa)kaTesien, KoTopble OOHOBPEMEHHO SIBASIOTCS
“ Koprnycamu cBeTUSIbHWKOB. CTeK03ManeBble NOKPbLITUS Xa-
PAKTEPU3YIOTCA BbICOKOM TEMOYCTOMYMBOCTbLIO, XMMUYECKON
CTOMKOCTbI0, MEXAHUYECKOM MPOYHOCTLIO (ONYCKAOT MHOro-
KpaTHYl0 MPOTUPKY M MOKKY). [103TOMy OCHOBHas 065acTb
NPUMEHEHNS CBETUJSIbBHWMKOB C OTPa*KaTensiMu, MOKPbITbIMU
CTEKI03Masblo, — OCBELLEeHNE MPON3BOACTBEHHbIX MOMELLEHWIA.

6.3. KOHCTpPYKLUMOHHbIE MaTepuanbl

3TV MaTepuasnbl He BbINOSHAT Kakne-To CBETOTeXHWYeCcKne
OYHKUNMKM, @ CNy>KaT NWlb ONsS co3daHus KoHcTpykuui Ofl.
Mo3ToOMy K Kaccy KOHCTPYKUMOHHbLIX MOTYT BbiTb OTHECEHbI
NPaKTUYECKM BCE MeTasslbl, TEPMOPEAKTUBHbIE MNOSMMEPSI,
HEKOTOPbIe TEPMOMIACTUYHbIE NMOSTIUMEDDI.

Hanbonee pacnpocTpaHeHHbIMU KOHCTPYKLUMOHHBIMU Ma-
Tepuanamm B CBETOTEXHWYECKON NMPOMbILLISIEHHOCTW SIBASIOTCS
antMUHWEBBIE CMIaBbl, TIMCTOBAs CTaslb, NOAMKApPOoHaT, Nosaum-
amung (KanpoH). [na n3roToBAeHUs 3/1eKTPOYCTaHOBOYHbIX MU3-
enui (NaTPOHOB, KNEMMHbIX KOJI0L0K, PO3ETOK, BbiK/loUaTeNen
M T. N.) WMPOKO MCMOSb3YeTCs KepaMmnKa, a U3 NosIMMepPHbIX
MaTepuanoB — TePMOPEaKTMBHbIE CMOSIbI; NONMByTUNEeHTeped-
TanaT; nonukapboHaT; nonnamug,; nonndeHuneHcynbobua.

B nocnepHue roabl Bce 6osiee WMPOKOe pacnpocTpaHeHue
B Ka4eCTBe KOHCTPYKLMOHHbLIX MaTepuanos nosy4yatT nonma-
burpHblE CMOSIbI M NONMKapboHaT.

MonnadpupHble CMOSbI, B MHOCTPAHHOW NuTepaType 06bIYHO
Ha3blBaeMble «MOAM3CTEP», Yallle MCMOAb3YTCA A8 U3ro-
TOBJIEHNS KOPMYCOB CBETUSIBHWKOB C JIIOMWHECLLEHTHbLIMMN
namnamu. 3T0T MaTepuan yaapornpoyeH, XMMUYECKU CTOEK,
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MOXXET OKpPallMBaTbCsA B Macce B pasfivyHble useTa. [lng no-
BblLUEHUSA MEXAaHWYECKOW MPOYHOCTM U TEensoyCTOMUYMBOCTH
B NOAM3PUPHbIE CMOSIbI YacTo A06aBNSOT CTEKSI0BOJIOKHO.
N3penua n3 nonnmadupHbIX CMOS OeNatTCa MeTOA0M JINThA
nofn oasneHueM. [1oBepXHOCTb TaKMX U3OEeUA UMeeT BMosHe
3CTETMYHbIN BUA U He TpebyeT oNONHUTENbHOW AeKOPaTMBHOM
okpacku. MonnkapboHaT, OKpaLLeHHbIK B Macce, UCNob3yeTcs
B KauyeCTBe KOHCTPYKLMOHHOTO MaTepuana u B CBETUNbHMKAX
C paspsiAHbIMK NaMnammn MolHocTbio go 400 B

BblBOAbl

1. Bce MaTtepuanbl, npyuMeHsieMble B CBETOTEXHUYECKOM Mpo-
MbILWJIEHHOCTU, AENATCS Ha TPW FPYNTbl: CBETOOTPaXakLLme,
CBETOMNPONYCKaLMNe, KOHCTPYKLMOHHbIE.

2 Bblbop MaTepranoB Npu KOHCTPYMPOBAHWN OCBETUTENbHbIX
npubopoB AO/MKEH MPOM3BOAUTLCSH C YYETOM peasbHbIX
YCNIOBUI X 3KCMyaTauuu.
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PA3LEN 7
OcBeTutenbHblie Npubopbl

OcseTtutensHble npubopsl (OMM) — 3To ycTpocTBa, cogeprKalime
MCTOYHMK cBeTa (namny) u apMmatypy, KoTopas nepepacnpe-
JensieT CBEeTOBOW NMOTOK MCTOYHMKOB CBETa B MPOCTPaHCTBE
TpebyeMbiM 06pa3oM. KpoMe nepepacnpeneneHns CBeTOBOro
noToKa uctouHmka ceeta, Ol obecneuynBatoT KpenaeHune namn,
3aUMTY UX OT MEXaHWYECKMX NMOBPEXAEHUA U BO3AENCTBUS
OKpy>KalolWlen cpedbl, a TaKXKe MOOBOL 3/EeKTPUYECKOro
Hanps»xeHuns K namne. Mo obwenpuHAaTON Knaccudmnkaumn
Bce Ol OensaTcs Ha TpU Knacca: CBETUbHUKM, MPOXKEKTOPSI
1 NPOEKTOPSI.

MpoekTopbl — 370 Of1, KOHUEHTPMPYIOLLME CBETOBOM MOTOK
MCTOYHMKA CBETa Ha ONpeAeseHHON YeTKO OrpaHnYeHHoN nio-
wann unu B onpeneneHHom obbeme. Hanbonee pacnpoctpa-
HeHHbIV BUA Takux Ol — 3To M3BECTHbIE BCEM KUHOMPOEKTOPHI,
co3aollme 3aaHHY0 OCBELLEHHOCTb TONbKO Ha ONpPeaeeHHoM
nnowaan akpaHa. Kak npaeuio, B NpoeKkTopax UCMosb3yoTcs
CNOXHbIe ONTUYECKME CUCTeMbl, obecneynBatoline He TONbKO
HeobXoAMMble YPOBHM M PaBHOMEPHOCTb OCBELEHHOCTU MO
BCEMN 33[aHHON MOBEPXHOCTW, HO M MpeaesibHO YeTKyto nepe-
Jauy n3obpaxkeHnin (Mx «NpoeKumio») M3 0AHOro MecTa B Apyroe
C U3MeHeHWeM MaclTaba. Kpome KMHOTeaTpoB, MPOEKTOpPbI UC-
NoNb3yTCA ONA AEeMOHCTPAUMN Pa3MYHbIX UITIOCTPaLIMIA BO
BpeMs My6NYHbIX BbICTYNEHWIA, 4151 CO3AAHUS CTAaTUYHBIX UK
OVHaMUYHbIX CBETOBbLIX 3bhEKTOB (04eHb pacnpocTpaHeHHoe
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aBneHvne npu oGopMAEHUM 3CTPadHbIX KOHLEPTOB, ONCKOTEK
n 1. n.). Ons uenen ocselleHns B 06bIYHOM MOHUMAHUKU 3TOrO
cnosa Ol NpoeKTOPHOro TMNa He WUCMOJb3YTCA U MO3TOMY
flanee He paccMaTpMBaloTCA.

MpoKeKTopbl U CBETUSIbHUKM — 3TO CBETOBble NpUBOpbI,
npefHasHauYeHHble OS5 OCBELLeHNs ornpefeNieHHbIX 06beKTOB
Kak BHYTPW, TaK 1 BHe MNOMELLEeHNN.

MpoxkekTopamm 0bblyHO Ha3biBatoTcs Of1, cocpenoTaynBa-
folMe CBETOBOW NMOTOK MCTOYHWKOB CBETa B [LOCTAaTOYHO Masibix
TeNecHbIX yrinax 1 oceellaolimMe 06beKTbl, Haxoaaumecs ot
Ol Ha paccToAHUAX, 3HAYUTENBHO NPEBbILALMX Pa3Mepbl
camumx OM (8 20 pa3s u Gonblue). CeTunbHUKK — 310 O, B KO-
TOPbIX CBETOBOM MOTOK MCTOYHMKOB CBeTa pacnpenensercs
BHYTPM 6ONbLINX TeNeCHbIX yrnoB. Kak npasuio, CBeTUb-
HWKW OCBEeLLaloT MOBEPXHOCTW MK NMpeaMeThl, Haxoasawmecs
OT HMX Ha O0CTAaTOYHO BAN3KMX PACCTOAHMAX, COM3MEPUMbIX
C pa3Mepamu camux cBeTunbHUKoB (He 6onee 20 pasMepos
CBETUIbHUKOB).

MpaHWLa MeXay NPOXKEeKTOPaMu U CBETUSIbHWKAMK BeCbMa
yCnoBHa. YacTo ouH 1 TOT >Ke Nprbop MOXKET BbITb OTHECEH KakK
K CBETWJIbHUKAM, TaK 1 K MpoXKeKTopaM. HanprMep, «NpoXKeKTo-
pbi» OJ151 aPXMTEKTYPHOMO OCBELLEHWS MO X CBETOTEXHUYECKUM
XapaKTepUCTMKAaM Yallle BCEro SABMSIOTCA He MPOXKEKTOPaMMu,
a MEHHO CBETU/bHMKAMM, @ «KapMaHHble GoHapuKm» (pyyHble
CBETUNIbHUKM) — 3TO TMNUYHbIe Ol MpoXKEKTOPHOro TUMa, T ecTb
OEeNCTBUTENbHO NMPOXKEKTOPbI.

PaccmoTpuM xapakTepHble ocobeHHocTm Of, nx napameTpsl,
KnaccudmuKaumio No pasfnyHbIM NpusHakam, obnacti npu-
MEHEeHMS.

7.1. MapaMeTpbl ocBeTUTENIbHbIX NpUbopoB
CGI'OD,HH B MMpe exerogHo npon3sogAaTca COTHM MUIJTMOHOB
O|_|, a KOJIMYEeCTBO MX TMMNOB UcumncnsaeTcs ToicadyaMu. Kak e 13
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3TOr0 MHOXECTBa NPaBMIbHO BbIOPaTb TaKoM Npnbop, KOTOPbLIN
Hauny4ywmnm obpa3oM COOTBETCTBOBAN Obl NMpPeabsABASEMbIM
K HeMy TpeboBaHWAM?

Mpexkoe Bcero, HEOBXOAMMO MOHUMATb, MO KaKWM napa-
MeTpaM crefyeT cpaBHMBaTb pasnnuHble 0. PaccMoTpuM atn
napameTpsl.

7.1.1. CBeTOoTEXHUYECKME NapaMeTPbl OCBETUTEJIbHbIX
npubopos

Jlto6own Ol — 3TO yCTpOMCTBO, Nepepacnpenenstollee B Npo-
CTPaHCTBE CBETOBOM MOTOK MCTOYHMKA cBeTa. O6bIYHO MCTOY-
HWKMW CBETa M3/1y4atoT ero BO BCEX HAMpPaBieHMsX, @ HaM 4acTo
Ha[0 OCBETUTb KAKOe-TO KOHKPeTHOe MECTO, Hanpumep, pado-
4yuiA cTon. B aToM cryyae nonesHbiM ABASETCS CBETOBOM NOTOK,
nonagatLwmi Ha Hy>KHoe MecTo (pabounii CTos), @ OCTanbHOM —
npaxkTuyeckn 6ecnonesHbiM. TakMM 06pa3oM, MOXKHO rOBOPUTL
0 KoadduumeHTe nonesHoro aencreus (kng) Or. Mog kng ON
NPUHATO MOHMMaTb OTHOLLEHWE CBETOBOMO MOTOKA, BbIXOAALLEMD
13 Of1, K CBETOBOMY NOTOKY UCTOYHMKA CBeTa:

Kna = q)cg / (Dmc.

OnHaKo 04eBMAHO, YTO AANIEKO HE BECb CBETOBOW MOTOK, BbIXO-
oswmn n3 OM, nonagaeT Ha Hy>KHoe MecTo — 06bIYHO BosbLUast
€ro 4acTb YXOAMT «Ha CTOPOHY», OCBELLASA CTEHbI, MOTOJOK, HO He
3afaHHyto nnowaab. [Ang Toro 4tobbl OLEHWTL 0010 CBETOBOIO
NOTOKa, Monafatollyto Ha HY>XHOe MecTo, HEObX0AMMO 3HaTb
XapakTep pacnpefeneHnss CBETOBOro MOTOKA, BbIlWEALErO
13 Of1, B npocTpaHCcTBe. ITOT XxapaKTep cBeTopacnpeneneHms
OMWCHIBAETCS C MOMOLLBI KPUBBIX CUAbI CBETA, SABASIOLLNXCS
BaXKHeuWwmM napameTpoM ntoboro Of1.

Kpusasa cunbl ceeta (KCC) O - 3to rpagumyeckoe M30-
H6pakeHne 3aBUCMMOCTM CUIbl CBETA Npmubopa oT Hanpaee-
HUs pacnpocTpaHeHus ceeTa. 06blyHO KCC m3obparkatotcs
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Puc. 59. Mpumepsl
KPUBbIX CUbI
CBETa B NOAAPHBIX
1 NPSAMOYTONbHBIX
KOOpAMHATax

B nonspHbiXx KoopanHaTax (puc. 59a), ooHako ans Ol ¢ oyeHb
ManbIMU YrAaMu U3nyyeHns MHOr4a UCNonb3yeTcs U Npamoy-
ronbHaa cucTema KoopamHat (puc. 596).

90° 15000
12000

o |
9000 / \
6000 / \
3000

30°

0
6) 60° 40° 20° 0° 20° 40°60° y

[ns ynobctea nosb3oBaHmsa B Katanorax O npusogsTcs ycnos-
Hble KCC, paccumMTaHHble OS18 MCTOYHMKA CBETA CO CBETOBLIM
notokoM 1000 nM. PeanbHast cuna ceeta Ol onpenensietca ans
Ntoboro NCTOYHMKA CBETA, YCTAHOBMEHHOr0 B AaHHbIN Nprbop,
C NMOMOLLbI0 MPOCTOro COOTHOLIEHMUS:

|O|'| pean = |O|'| 1000 L4 q)m; / 1000

Ecnn OMN MHoronamnosbin, To ®Uc — 3TO CyMMa CBETOBbIX MO-
TOKOB BCEX JlaMTI.

Kpusble cunbl cBeTa O ¢ KOMNAKTHBIMU OAHOLOKOTbHbIMM
UCTOYHUKaMU (naMnbl Hakanueawwa, OPJ1), Kak npaBuio, ogu-
HaKOBbl BO BCEX MSIOCKOCTSAX, MPOXOAALNX Yepe3 ONTUYECKYHO
oCb Npubopa, To ecTb Yepes YC0BHY NPAMYIO JIMHUIO, NMPOo-
BELEHHYIO Yepe3 CBEeTOBOW LeHTP Npmnbopa nepneHanKynspHo
MJOCKOCTM ero BbIXo4HOro oteepcTust. A ceetoBon LeHTp O —
3TO TOYKa BHYTPWU Npnbopa, B KOTOPOW HAXOAUTCSH UCTOUYHMK
CBETA, eC/IM ero pa3Mepbl Masibl MO CPAaBHEHWIO C pasMepamu
Of1, AN UEHTP MCTOYHMKA CBETa, EC/IM OH AOCTATOYHO BESIMK.
B Ol ¢ OBYXUOKONbHBIMKU UCTOYHMKAMWU CBETa (NIMHENHble
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JIIOMUHECLEHTHbIE NaMnbl, MHenHble [JIH, MIJ1 coduTHOrO
TMNa) UAN C OOHOLOKOMbHBIMU UCTOYHUKAMU, UMEIOLLUMHN
BbITAHYTY0 dopmy (KJJT, HNBO v HAHLM, MIT1) n pacnonoxeH-
HbIMM He BOOMb OCK onTuyeckoro npubopa, KCC pa3nmnyHsbl
B pa3HbIx nnockocTax. B kaTanorax gna takux Ol gatoTtca
nBe KCC — B rnaBHOM NpoAoSIbHON M rNaBHOM nonepeyHomn
nnockocTax. [lpoaonbHasa NI0CKOCTb — 3TO MSIOCKOCTb, MPOXO0-
Osuasa Yyepes NpoAonbHyto onTuyeckyto ock Of; nonepedHas
MJOCKOCTb — 3TO NMJIOCKOCTb, NepneHanKyIspHas Nnpoao bHON
onTtnyeckomn ocu O1. O4eBMOHO, YTO TAKMX NSIOCKOCTEN — MHO-
YKECTBO, NO3TOMY BbIAENSAIOT rNaBHble MIOCKOCTUW, KOTOpPbIE
MPOXOAST Yepes LEeHTP UCTOYHMKA CBeTa NeprneHanKynsapHo
BbIxogHOMY okHY Ol (puc. 60). Mpu KPYyrnoCUMMETPUYHOM
ceetopacnpeaenermn Ol KCC ogmMHaKkoBbl BO BCEX MSIOCKO-
CTSAX, MO3TOMY B KaTanorax ans rakmx O npnuBognTCSa TONbKO
ofHa Kpueasi.

N
s A

90°
Puc. 60. MnaBHble

MA0CKOCTH
60° 0CBETUTENbHbIX
30° npnbopos

30°

Haunbonee nonHoe NnpeacTasBieHne 0 cCBeTopacnpeneneHmnm
OMN paet cemenctso KCC, B psge NnoCKOCTEN, UMEIOLLMX
06Uy NUHMIO MepecedyeHns, KoTopas SABMASETCS OCbio
BpalleHMa 3Tux nnockocTel. MNpu 3TOM B 3aBUCUMOCTU OT
opuUeHTaLMmn 3ToN NUHUU OTHOCUTENbHO OMNTUYECKOW OCU
OMN pas3nuuyanT MEPUAMOHANbHYIO U NPOOOSIbHYH CUCTEMbI
CeKYLIMX N0CKOCTEN.

=mC
BeTOoBble
l 3NEMEHTAPHAA CBETOTEXHUKA N 223
L

lexHonorum



Puc. 61. Cuctemsl

doTomeTpu-
poBaHus

no FOCT 54330;

N 224

alC v
6) B, B

B MepuanoHanbHOM cucTEME OCb BpallleHMs MIoCKoCTeN
COBMellleHa C ONTUYECKOW OCbto, MPU 3TOM MIOCKOCTK pacce-
KaloT yCnoBHY cdepy, LeHTP KOTOPON COBMELLEH CO CBeTO-
BbIM LeHTpoM O, no MepuanaHam (puc. 61a). NponssonbHoe
HanpaBieHne OTHOCUTESIbHO LEHTPa CUCTeMbl onpenensiercs
OBYMS yrnaMu: aKBaTopuasbHbIM yrioM C OTHOCUTESIbHO Bbl-
6paHHoro Hynesoro HanpasneHna Co = 0 1 MepnanoHabHbIM
YyrfoM Y, OTCYMTbIBAEMbIM B MEPWAMOHANbHOW M0CKOCTU
C OT NONOXKUTENbHOro HanpaBeHNs oNTUYECKon ock. B Mex-
OYHApOIOHOMN NPAaKTMKe BMECTO NPUBbLIYHOMO 0603HaYeHNs yrios
(o, B) ncnonsayetcsa o6o3HaueHme (C, y), npu 3TOM yray o COOT-
BeTCcTBYET yrony, a yrny B — yron C. To ke oTHOCMTCS U K Npo-
nonbHoM cucteme npegctasneqna KCC (B, B). OpuenTaumsa
Ol B 3TOM cUCTEMe TaKoBa, YTO AN HEOCECUMMETPUYHbIX
Ol rnaBHas nonepevyHas u rnaBHas NpPoAosSibHas MNJOCKOCTY
coBnagatoT ¢ nnockocTsaMu Co-Crgo 1 Cop—C270 COOTBETCTBEHHO.
KoopanHaTHbIE YIiibl B 3TOM CUCTEME U3MEHSIIOTCS B ClIeAYIOLLNX
onanasoHax: C = [0°+360°] unu [-180°+180°], y = [0°+180°].

B npomonbHOM cucTeMe oCb BpalleHWUs MJOCKOCTeN Je-
KUT B [NIaBHOW MPOAOJSIbHOM MIOCKOCTW, MPOXOAUT 4Yepes
ceToBon LUeHTp Ol n nepneHAnKynspHa ero onNTUYeCcKon ocK
(puc. 616). nsa Takol CUCTEMbI NMPOU3BOJIbHOE HamnpasfeHue

Ocb BpalyeHus
nnockoctei C

OnTuueckas OnTuueckas B=-90
ocb ocb

MnockocTb B = 20°

a) 6)
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B NPOCTPaHCTBE TAaKXXe onpeaensetcd AsyMa yrnamu: B (yrinom
MeXIy NPOAO0SIbHON MSIOCKOCTLIO, B KOTOPOW NEXWUT AaHHOe
HamnpasfeHne, U rNaBHOM NMPOAOSIbHOM MIOCKOCTI0 Bg = 0),
N B, OTCYMTBIBAEMbIM OT JIMHUM MepeceYeHmns 3ToM NIoCKoCTH
C rnaBHOM nonepevyHon nnockoctbio Qp. OpneHTauma Heocecnm-
MeTpuyHbix Ol B 3TOM cMcTeMe 0bycioBfeHa rNaBHOM NPoaoSb-
HOW NNOCKOCTbLI0 Bo, C KOTOpo coBMelleHa onTuyeckas ocbk OfT.
KoopavHaTHbIe Yribl B 3TOM CUCTEME U3MEHSIOTCS B CIeAyioLLnX
OvanasoHax: B = [0°+360°] unun [-180°+180°], B = [-90°+90°].
Mexay yrnamm o6emnx cMCcTeM cyLLecTByeT OJHO3HaYHas CBA3b,
No3BoJIsAOLLAsA NEPEXOANTb U3 OOHON CUCTEMbI B APYTYIO.

Ona ocecummeTpuyHbix O 06bIYHO MCMONb3YETCS Mepu-
OMOHaNbHaa cucTeMa, Kak bonee HarnagHas, oas KpyriocuMm-
METPUYHBIX M aCUMMETPUUYHBbIX 06 CUCTEMbl PABHOMPABHbI,
1 BbIBOp onpenenseTca ynobcTBoM GOTOMETPUPOBAHNS.

CyliecTByeT ellle TpeTbs cucTema (A, a), oTanvaoLwaacs ot
cucteMmsl (B, B) ToIbKO TeM, UTO OCb BpaLLeHWsa N0CKOCTe nep-
NeHAVKYNSapHA rNaBHOM NPOAOSbHOM NIOCKOCTM. 3Ta cucteMa
MPaKTUYECKN He MPUMEHSETCS.

OTcueTyrnos HauymHaeTcs oT onTuyeckown ocu O, MockonbKy
onTU4YecKas OCb SBAAETCS JIMHMEN MNepeceyeHns rnaBHbIX
NPOLOOJSIbHOM U MOMepeyYHon MIOCKOCTeN, To B HamnpasfeHun
ONTUYeCKOoW ocu (To eCTb MO Yr/IOM HOJb FPAAYCcoOB) 3HAYEHNS
CWJ CBETA B 3TWUX MJIOCKOCTAX BCEr4a COBMaaatoT.

CosokynHocTb KCC BO BCeX MSIOCKOCTSX B CBETOTEXHUYECKOM
nuTepaType Ha3blBaloT «POTOMETPUYECKUM TENIOM» CBETUbHMKA.

Mo xapakTepy cBeTopacrnpedesneHns B COOTBETCTBUM
c TOCT 17677 ON penatca Ha naTb kKnaccos: npamoro (M),
npenmMyLecTseHHo npsaMoro (H), pacceanHoro (P), npenmyuie-
CTBEHHO oTpax<eHHoro (B) n otpaxerHoro (O) ceeta. Bee OMN
MPOXEKTOPHOro TWMa MMelT TOJIbKO MpsiMoe cBeTopacnpe-
nenexvie. CBETUIbHUKM NPSIMOro CBeTOpacnpeneneHns — aTo
Te, y KoTopbix He MeHee 80% cBeTOBOro MOTOKa HanpaBieHo
B CTOPOHY BbIXOLHOI0 0TBEPCTUSA. [TpenMyLLeCcTBEHHO NPSMbIM
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Puc.
cBeTopacnpe-
nenexus (cnesa
Hanpaso:
M, H P B 0
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62. Knaccel

cBeTopacnpenefieHNeM Ha3blBaeTCs Takoe, MPU KOTOPOM B CTO-
POHY BbIXOAHOro 0TBEpCTMS HanpasneHo oT 60 oo 80% ceeToBo-
ro notoka. Eciv ceeT HanpaBnseTcs 0T CBETUMIbHUKE MPUMEPHO
NoOpOoBHY «Brnepen» (B CTOPOHY BbIXOAHOINO OTBEPCTUA) U «Ha-
3a0» (B 06paTHYO CTOPOHY), TO Takoe cBeTopacnpeneneHme
Ha3bIBAETCS PAaCcCesiHHbIM. [1pM NPEUMYLLLECTBEHHO OTPAXKEHHOM
cBeTopacnpeneneHnm oNs CBETOBOro NOTOKa, HanpaBsaeMoro
«Bnepen», coctasnseT 20-40%, a ot 60 go 80% HanpasnseTcs
«Hasag». Ecnu ke «Ha3zan» HanpaensieTcs 6onee 80%, To Takoe
cBeTOopacnpeaefieHne HasbiBaeTCa OTPaXKeHHbIM (puc. 62).

180°

0°

B nocnenHwve roasl B cTpaHax 3anaaHon EBponbl noayunnm wm-
POKOE pacnpocTpaHeHne NoABecHbIe U HamosIbHble CBETUITbHU-
KW, XapaKTep cBeTopacnpeaeneHuns KOTopbIX He yKIaabiBaeTcs
B Ha3BaHHble NATb K1accoB. B oTnnyme oT cBeTopacnpeneneHmi
knaccoB H 1 B, B KOTOpbIX ONTUYeCKas cMcTeMa CBETUTbHUKOB
dopmmpyeT KCC TonbKo B 0AHY CTOPOHY, @ CBETOBOW MOTOK,
HanpaBJ/IeHHbIN B MPOTMBOMOSIOXKHYIO CTOPOHY CreunanbHo He
nepepacnpefenseTcs, y HOBbIX CBETU/IbHUKOB CBETOBOW MOTOK
yeTko dopMmpyeTcs Mo o6e CTOPOHbI MIOCKOCTM BbIXOAHOMO
oTBepcTua («BBEPX» U «BHU3», puc. 63). FTOCTom TaKol knacc
cBeTopacnpeneneHuns He NpeaycMoTpeH.

Poccuinckmum MOCT 13828 yctaHoBneHbl ceMb TUnos KCC:
KoHLeHTpupoBaHHas (K), rnybokaa (), kocuHycHas unm aue-
¢dysHas (O), nonywupokaa (J1), wuporas (L), cuHycHasa (C)
n pasHomepHas (M) (puc. 64).
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I, ka/ nm

Puc. 63.
CeeTopacnpenenexve
CBETWU/IbHUKA C Pa3HbIMU
KCC B HWMXKHeN v BepxHEW
nonycoepax

Y cBeTUNBHUKOB C KpuBbIMK cun ceeTa Tuna K, I v [] Hanpaene-
HWe MaKCUManbHOW CUIbl CBETa COBMNAaAaeT C ONTUYECKON OCbIO
nnu 6NM3Ko K Hel, y Tuna C — nepneHOnKynsspHO oNTUYECKOM
ocu. Mpn «wmpokom» Tune KCC MakcMManbHas cuia ceeta co3-
[aeTCs CBETUNbHMKAMM B HAaNpPaBieHMAX, NeXaLUNX NOL yriioM
oT b5 0o 85° K onTMYecKon ocu, Npu «NOAYLINPOKOM» — 0T 35
0o 55°. Cnepyet ckaszaTtb, 4to KCC tTnos LW, J1 n [ MoryT 6bITb
«BbIBEPHYTbHIMW» MOCKOJbKY OHW MPUCYLLM CBETUSIbHUKAM He
TOJIbKO C NPSAMbIM WM HanpaB/eHHbIM XapaKTepoM CBeTopac-
npeneneHns, Ho U C OTParKEeHHbIM U MPEVMYLLECTBEHHO 0Tpa-
YKEeHHbIM. B 3Tnx cnyyasax HanpaBfieHWe MakCMManbHOM Cuibl
CBETa OTHOCUTESIbHO OMTWMYECKOW OCKM COOTBETCTBYET yriam
180° (M), 95-125° (L) n 125-145° (1)
K cBeTOoTexHMYEeCcKMM NnapamMeTpaM CBETUNIbHUKOB OTHOCATCS
elle ABe BENINMYMHbBI SPKOCTb BUOMMbIX YAacTeN CBETUSIbHUKOB
W 3aWMUTHBIA yron.

3apaven Ol aBnseTcs He TOSbKO nepepacnpepeneHue
CBETOBOMO MOTOKa, HO W 3aliMTa rfa3 oT BO3OEWCTBUSA Ha
HUX BbICOKOM sipKOCTU. Kak 6bi0 CKa3aHo Bbllle, SPKOCTb
ABNSETCA UMEHHO TOM CBETOTEXHUYECKON BENMYMHOM, Ha KO-
TOpYH pearnpyeT rnas, a Haavume B Mnosie 3peHUs NpeaMeToB
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C BbICOKOW SIPKOCTbIO BbI3bIBAET ONpeAesieHHble HeynobcTBa
(ancKoMdopT), CHUXKEHNE BYHKUNUIA 3pEHUS 1 OCNEeNnSIEHHOCTb.
[03TOMYy B TEXHWYECKOW AOKYMEHTALMM YACTO pernameHTupy-
eTCs MaKCMMasnbHO A0MNYCTUMAs SPKOCTb BUAMMbIX YaCTel CBe-
TUNbHUKOB. B yacTHoCTK, Takoe TpeboBaHMe 0ba3aTeNnsbHO ANs
CBETWUSIbHWKOB, YCTaHABIMBAEMbIX B MOMELLEHWUSX C 6OMbLINM
KOJIMYECTBOM MEPCOHasbHbIX KOMMbIOTEPOB.

CoBeplIeHHO 0YEBMOHO, YTO OFPaHNYMBATL APKOCTb HAAo
He Mo BCEM HamnpaBfeHWsM, a TONIbKO B ONpPeAeNeHHbIX yrio-
Bblx 30Hax. O6bl4HO 3T0 yrabl oT 0 Ao 30° K ropn3oHTanbHOMYy

HanpaBJ1IeHNIO.

Puc. 64. Tunsi
KPWBbIX CUJTbI
cBeTa

no FOCT 17677

90°

70°
60°
50°

KD“ 10° 20° 30° 40°

90°
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CHMIKEHMe APKOCTW OCYLLECTBASETCA NyTeM 3KPAHMPOBKM
MCTOYHWMKOB CBETa C MOMOLLbIO OTpa)kaTenen u cneumanbHbix
3KPaHMPYOLWMX PELIETOK WK MAACTWH, @ TaKXKe C MOMOLLbIO
paccemBaTenen.

Yron, B npegenax KOTOPOro rna3 3alluiieH oT nonagaHus
Ha Hero NpPsIMOro CBETA JlaMr, HA3blBAETCS 3aLUMUTHBLIM YoM
cBeTUNbHMKaA (puc. 65).

K
O I J Puc. 65. 3awuTHble
v - — ¥ Yribl CBETUNb-
N

HWKOB

Ecnvi 0TpaXKaTenin 1 3KPaHUPYIOLLME PeLlETKN U3 HEeNPOo3payHbIX
MaTepunanoB OeVCTBUTENIbHO 3aLWMLLAI0T r1a3 OT NPAMOro BO3-
LEeNCTBUS BbICOKOW APKOCTU UCTOYHMKOB CBETa, TO paccensaTen
Pa3HbIX TUMOB WK 3KPaHUPYIOLLME PELUETKN 13 CBETOMPOmNyC-
KaloLLIMX PacCenBaloLLMX MaTePUaoB SnLLbL YMEHLLLIAOT 3Ty Ap-
KOCTb. [1p1 3TOM HEoBX04MMO UMETL B BUAY, YTO MPU3MaTUUECKMe
NPesioMAATeNIV U3 MPO3PaYHbIX MATEPUANIOB MPAKTUUYECKN He
N3MEHSIOT APKOCTb UCTOYHMKOB CBETA, a JILLb «Pa3mMasbiBaloT»
nx ouepTaHus. Mo3TOMy CBETUBHUKM C NPU3MATUYECKUMU Npe-
JOMAATENAMY He JO/KHbI UCTO0Sb30BaThCS TaM, rOe OHU nona-
[,aloT B N0JIE 3peHUs HEMOCPEACTBEHHO MW B BUAE OTPAXKEHW
(«B6MKoB») Ha BnecTamMx npeaMeTax (CTeKs10, NOMPOBAHHbIN
METasI1), @ TAKXKEe Ha 3KPaHax NepCoHasbHbIX KOMMbLIOTEPOB.

7.1.2. ipyrue napaMeTpbl 0OCBETUTESIbHbIX NPM6OPOB
KpoMme cBeToTEXHMYECKMX NapamMeTpoB, npu Bbibope O Heobxo-
AONMO 3HAaTb OCHOBHOE Ha3Ha4eHne OH, a TaK>Xe MexXxaHn4eckKue,
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KOHCTPYKTUBHbIE, TEMJIOBbLIE, 3KCMyaTaUMOHHbIE U Opyrue
napameTtpbl. K MexaHnyecknum napameTpam OTHOCATCS Macca
n rabapmutHble pasmepbl Of. OHKW onpenenstTcs, npexane
BCEro, TMMNOM M MOUHOCTbIO MUCTOYHMKA CBETA, OJ1S KOTOPOro
npeaHasHadeH OfT.

KOHCTPYKTMBHbIE NapaMeTpbl — 370 cnocob yctaHoBku 0T,
MCMOMb3yeMble MaTepuansl, CTENEHU 3alMTbl OT BO3AENCTBUS
BHELIHeW cpelbl, NOXapo- 1 B3pbIBOOE30MACHOCTb, 3/1EKTPU-
Yyeckas 630MacHOCTb.

TennoBble NapamMeTpbl XapaKTePU3YHT cTeneHb Harpea Of1
N UX OTOENbHbIX YacTel Npu HOpManbHOW paboTe 1 Npu aBa-
PUMHBIX PEXMMaX, @ TaKXKe KOSIMYecTBO Tenna, BolAenseMoro
Ol B NoOMeLLeHWe 1 B CUCTEMbI MPUHYOAUTENBHOIO TEMI00TBOAA
(eCnmn oHM UMeITCA B OCBELLLAEMOM MOMELLEHNN).

JKcnayaTaumMoHHbIe NapameTpbl — 3T0 YCTONYMBOCTb K BHELL-
HUM MEXaHWYECKUM U KIIMMATUYEeCKUM GaKTopaM, BO3MOXKHOCTb
ynpaBieHns CBETOBbLIM MOTOKOM, CPOK C/Y>KOblI.

7.2. Knaccudpmkaumsa ocBeTUTENIbHbIX NPU60pPoOB
HopMaTuBHbIMK [OKYMEHTaMK NpefycMOTpeHa Knaccubuka-
ums Ol no 6onbwKMHCTBY NnapameTpoB. PaccMoTpuM Hambonee
BaXHble M3 NepeyncsieHHblX NapameTpoB U KNaccuPuKaLmio
OM no Huwm.

7.2.1. Knaccnoukaumsa oceeTuTtesibHbIX NpubopoB
no OCHOBHOMY Ha3Ha4YeHUo
Mo ocHoBHOMY Ha3HaueHuo Ol gensTca Ha psg rpynmn:

« Of1 oNs ocBeLleHNst MPOM3BOACTBEHHbIX MOMELLEHN;

e OMN pna ocBeweHWs agMUHUCTPATUBHbBIX, ODUCHBIX,
KYNbTYPHO-MPOCBETUTENBCKUX WU OPYTrUX NMOMeLleHNN
06LeCTBEHHOM0 Ha3HaYeHUs;

« Ol pns ocsBelweHNs BbITOBbIX MOMELLEHUN;

« Ol ons ocBeLLEHUSA CENbCKOX03ANCTBEHHbIX MOMELLLEHUN;

n.n. BAP®0ONOMEEB



« Ol gnsa ocBeLLEHNS CNOPTUBHbBIX COOPYXKEHNN,
e ON gna dyHKUMOHANBHOMO HAPYXKHOMO OCBELLEHNS;
» Ol ons 0ekopaTMBHOIO HAPY>KHOIO OCBEeLLEeHNS;
» Ol ona BHYTPEHHEro ocBelLeHWs CPeacTB TPaHCNopTa;
* O oNns apXUTeKTYPHO-XYAOXKEeCTBEHHOrO OCBELLeHUS
3[4aHWI, NaMATHUKOB, GOHTAHOB U T. M.;
« Ol aBapMiHOro ocBeLleHMS.
» Kaxxpas 3 aTux rpynn, B CBOK o4epedb, AenunTcs Ha 6o-
nee Menkue noarpynnsl. Tak, 8 rpynne O ons ocselleHns
NMPOM3BOACTBEHHbIX MOMELLEHUA MOXHO BbIOENUTh!
« Ol gnsa ocBelleHMs NOMELLEHUA C HOPMalbHOM Cpeaou;
« Of pna ocBeweHUs MOMELWEHNI C TAXKenon cpeaon
(NbINBHbBIX, BNIAXHbIX, C arPECCUBHbLIMK Napamu);
« Ol gnsa ocBelleHWs B3PbIBOOMACHbIX MOMELLEHWI;
» Ol ons ocBeleHns NoXKapoonacHbIX NOMeLLeHNN.
B rpynne ocBeTUTEeNbHbLIX MPUBOPOB GYHKLIMOHANBHOIO HapPY»K-
Horo ocBelweHus Bblgenstotca Ol gns ynuu, gopor v naowa-
new; ansg 60NbWNX OTKPbLITLIX MPOCTPAHCTE (MOPCKUX U pEUHbIX
NOPTOB, XENe3HOA0POXKHbIX CTAHLMIA); A4NA aBTOTPaAHCNOPTHBIX
TYHHENem 1 NoA3eMHbIX Nelexo4HbIX NepexoaoBs; nobossle ANs
TPAHCMOPTHbIX CPEACTB; AS1S aBTO3aNpPaBOYHbIX CTAHUMI W T. M.

Knaccnodumkaums O no 0CHOBHOMY Ha3HaYeHMo onpeaensieT
NpenMyLLecTBeHHble 06nacTu nx npumeHeHmsa. OQHaKo 3Ta Knac-
cuduKaums OOBOSbHO YCI0BHA, TaK KaK 4acTo OOMH M TOT e
CBETUITbHUK MOXKET MCMOJIb30BaTbCS B CaMblX Pa3HbIX CUTYaLMAX.

7.2.2. Knaccudukaums ocBeTuTeNbHbIX Npubopos
N0 KOHCTPYKTUBHOMY UCMNOJIHEHUIO
B ocHoBY 3aToM KnaccuduKalmm NOSIOXKEH, NpeXxae BCero, Crno-
cob yctaHoBKkM Of Ha nx «3aKOHHbIX» MecTax. [1o cnocoby ycTa-
HoBkwu Ol nenatcs Ha cnenytowme rpynnbl (B CKOGKax yKasaHo
0603HaveHune no FOCT 17677):

» BCTpausaemsble (B);

+ notonoyHble (M);
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« nogsecHsble (C);

» HacTeHHble (B);

« HanonbHble (T);

« HacTonbHble (H);

« BeHyatowwme (T);

* KOoHcoMbHble (K);

» nepeHocHble (P)

B nutepatype vHoroa elle BCTpPe4yatoTCcs CTapble Ha3BaHWUA
TUMNOB CBETUJIbHWMKOB: HACTeHHble CBETUSIbHMKM Ha3blBAOTCS
«Bpa», HanoJibHble — «TOPLUEPbI>», MOTOSI0YHbIE — «MNNaOHbI».
B cootBetcTBUM ¢ FTOCT 17677 ncnonb3oBaHWe TaKMX HAa3BaHWUN
B 0pMLMANbHOM TeXHMYECKON OOKYMEHTALMM He J0NyCcKaeTcs.

B kaTanorax HeKoTopbiX GUPM MOTOSIOUYHbIE CBETUSIbHUKM
MHOrOa HasbliBaloTcs HaknagHbiMu. B TOCT 17677 Takoro
TEPMUHA HeT.

B nocnemgHuve rogbl 04eHb LIMPOKOE pacnpocTpaHeHue
nonyuunnum Ol ¢ KpenneHneM Ha WMHONPOBOAAX. Takme cBe-
TUNbHWKN He BKtoueHbl B TOCT 17677, n03TOMY OHU HE UMEIOT
crneumanbHoro o6o3HauyeHns. B npuHLMIe UX MOXKHO CYMTaTb
NepeHOCHbIMU, HO C 0CO6bIM CNOCOBOM YCTAaHOBKM.

YcnoBHble 0603HaYeHNst CBETUNbHUKOB B Poccun pernamen-
Tnpytotcs TOCT 17677. CornacHo aToMy CTaHAapTy, YCNOBHOE
0603HaveHre JOMKHO COCTOATb U3 Tpex bykB 1 Habopa undp.
MepBas GyKBa NoKa3bIBAET TUM UCTOYHMKA cBeTa (H — namna Ha-
KannBaHus obliero HasHavyeHus, J1 - npsmMas TlOMUHECLeHTHas
namna, ® — purypHas, B TOM YUC/1e KOMMNAKTHas, TIOMUHECLEHT-
Hasi namna, P — pTyTHas naMna BbICOKOro A4aBfeHus C TIOMUHO-
dopom, ' — MeTanno-ranoreHHas namna, X — HaTpveBas namna
BbICOKOrO AaBneHus, K — kceHoHosasa namna). BTopasa 6yksa
0603HavaeT cnocob KpeneHns CBETUbHINKA (CM. Bbille B AaH-
HOoM pa3gene). TpeTbst ByKBa COOTBETCTBYET OCHOBHOMY Ha3Ha-
yeHuto ceeTuNbHKKa (M- 4ng NpoM3BOACTBEHHbIX MOMELLEHWIA,
0 — onda o6LWeCcTBeHHbIX 34aHUNM, b — 0N XUNblXx NOMeLWeHnN,
Y — 0na Hapy»HOro ocselleHnst, P — ons pyoHUKOB U LWAXT,
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T — And KuHeMaTorpaduyeckmx 1 TeNeBU3NOHHbIX CTYOUI).
Mocne Tpex ByKB CTaBUTCS ABY3HAYHOE YMCNO, COOTBETCTBY-
oulee HoMmepy cepun. danee — yepes geduc — yKasbiBaeTcs
KOJIMYECTBO N1aMM B CBETUIIbHUKE U MX MOLWHOCTb. Cnepytowmne
TpU Undpsl 0603HaYaOT HOMep pa3paboTku (MognduKaLmnn)
CBETUSIbHMKA. 3aTeM CTaBATCs ByKBbl U LUMbpbl, 0603HaYat0-
WMe KNMMaTMUYECKOE MCMOSTHEHNE U KAaTeropuio pa3MelleHums
cBeTUNbHMKA (CM. pa3aen 7.2.6).

Hanpumep, o6o3HadeHne JICMO01-2x40-024 YXI1 4 cooT-
BETCTBYET NOLBECHOMY CBETUJTbHUKY [J15 MPOM3BOACTBEHHbIX
noMelleHu ¢ ABYMS JIIOMUHECLEHTHbIMM 1laMnaMmn MOLLHO-
ctoto 40 BT, cepun 01, mogndumkaumm 024, KNMMaTMUYECKOTO
ncnonHeHns YXJI, kaTeropmu pasMelleHuss 4. YAUYHbIN
KOHCOJIbHbIN CBETUNbHUK ONS N06bIX KINUMATUYECKUX 30H
C HATPMEeBOW NaMMNoN BbICOKOro AaBneHuns MmowHocTeto 400 BT
nomxeH obo3HayaTbes, Hanpumep, Kak XKY99-400-001
0 1. Takon e CBETUNbHWK C MEeTanorasoreHHon nammnon
ob6o3Hauvaetca MKY.... [Mocne ycnoBHbIX 0603HaYEeHUIA MOXKET
NpUMeHATbCH GUPMEHHOEe Ha3BaHue cBeTUNbHUKA («Opden»,
«TioNbnaH» U T. n.)

7.2.3. Knaccudpumkaumsa ocseTuTesnbHbIX NpubopoB no
CTerneHu 3aluThbl OT NbISIU U BRaru
CteneHb 3awmTtbl O OT BO34ENCTBMS MbiNKW, BAarn n arpec-
CUBHbIX Cpef SBJISETCS 3KCMyaTauMOHHbIM MapamMeTpoM,
HO onpefenseTcs, NPeXne BCero, KOHCTPYKUMEN N3aenmi.
CylecTByeT MexAayHapo4Has cucTeMa Knaccudukaumu
n o6o3HayeHms Ol n gpyroro aneKTpoTexHM4ecKoro obopyao-
BaHWS MO CTENEHW MX 3aUMLLIEHHOCTX OT BO3AENCTBUS BRaru
(Boabl) 1 TBepAbIX YacTuL, (Mbinn). CTeneHs 3aWwmTbl 0603HaYaeT-
cs 6yksamu IP (Ingress Protection — 3aL1Ta 0T NPOHUKHOBEHMS)
n oByms umnédpamu. Nepeas undpa NokasbiBaeT CTENEHb 3alUKW-
weHHocTr O 0T NPOHMKHOBEHWS B HETO MNbIIX U MOCTOPOHHMX
TEN N MOXKET NPUHUMATb 3HaUYeHUs oT 2 40 6:
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2 — cneumanbHOM 3aWmnTbl OT MbINKX HET; obecnevyeHa 3aLmTa oT
NPOHUKHOBEHWS TBEPAbIX Te1 C MAaKCMMalbHbIM pa3MepoM
B nornepeyHoM ceveHunn bonee 12 MM 1 anmHon 6onee 80 MM,
YTO MCKJIIOYAET BO3MOXKHOCTb MPUKOCHOBEHMWS Nasiblamu
K TOKOBELYLMM 3/1IeMeHTaMm;

3 — 3aWKMTbl OT MbIIX TAKXKe HET, HO UCK/Tl0YeHa BO3MOXHOCTb
NMPUKOCHOBEHMSA K TOKOBEOYLIUM 3/1eMEHTaM TBepAbIM Te-
JIOM C MaKCUMaslbHbIM pPa3mMepoM B MOMepeyHoM CeyeHun
Gonee 2,5 MM (Hanpumep, 0TBEPTKOWM);

4 — 3aWNTbl OT MbIIX HET, UCKJIloYeHa BO3MOXHOCTb NMPUKOC-
HOBEHWS K TOKOBEAYUIMM 3/1eMeHTaM TBepAbiMu TefnaMu
C MaKCMMaslbHbIM Pa3MepoM B MonepevyHom cedyeHun 1 Mm
(HanpuMep, NpoBONOKOM AnamMeTpoM T MM);

5 — obecneueHa 3aWMTa 0T NoNafaHus Ha TOKOBEAYLLME 31eMeH-
Thl M KONBbI IAaMM MbISIN B KONMYECTBe, NPensTCTBYOWEM HOp-
ManbHon pabote Ofl. [MonHas 3awimTa 0T CONPMKOCHOBEHMS
C ToKOBedyLIMMK AeTansMu (NblnesalmileHHble Nprbopsl);

6 — nofHas 3aWnTa oT nonagaHns Nbljiv BO BHYTPEHHUI 06beM
OM (nbineHenpoHuLaeMbie NPUBOPLI) 1 OT CONPUKOCHOBE-
HWUI C TOKOBEAYLMMMN OeTansMu.

Btopasa undpa B 0603HauYeHMN NoKasbliBaeT CTeNeHb 3aLUnUThI

0T NPOHMKHOBEHWSA Boabl BHYTpb Ofl. 3Ta undpa MoxeT bbiTh

ot 0 0o 8 v 03HauaeT:

0 — Bnarosauiunta He NpedycMoTpeHa;

1 - npegycMoTpeHa 3aluTa OT Kaneib BOAbl, Nadatowmnx Bep-
TUKaNbHO;

2 — obecneyeHa 3alMTa OT Kanesb BOAbl, NafatoLwmMx CBEPXy nop,
yrnom He 6onee 15° K BepTukanu (kannesawmiieHHsie Or1);

3 - 3aWuWTa OT Kanenb 1 6pbI3r, NafaouMx CBepXy nog yriiom
K BepTukanu 0o 60° (noxoesalmuieHHsie);

4 — 3aumMTa OT Kanenb 1 BpbI3T, Nonagatowmx Ha nprbop ¢ nto-
60ro HanpasneHus (6pbi3rosaluileHHble);

5 - 3aWwmTa 0T BOASAHbIX CTPYM, NafatoLLmx ¢ ntoboro Hanpaene-
HUS (CTpye3aLULLEHHbIE);
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6 — 3alMTa OT MPOHUKHOBEH WS BOAbI NP HEMOCTOSAHHOM Mona-
nanun Ha Ol 6onblmx ee Macc (BOTHO3ALWULLEHHbIE);

7 — 3aWMTa OT NPOHMKHOBEHUS Boabl BHYTpb O npu norpy-
YKEHUW ero Ha onpeneneHHyto rnybuHy 1 3agaHHoe BpeMms
(BomoHENpoOHML@eMble);

8 — 3aWmnTa OT NPOHMKHOBEHUS BOAbl Mpu norpy>kexHun Ol
B BOAY Ha HeorpaHuyeHHoe Bpems (repMeTuyHble).

Mpu cTeneHsax 3aWmTbl 7 1 8 B TEXHUYECKON AOKYMEHTaLNm

1 Ha camumx Ol yka3biBaeTcs npedenbHas rnybuHa norpy»KeHus

(B MeTpax).

Ha npakTtmke Hanbonee yacto BcTpedatotes Of co cTene-
HaMK 3awmTbl IP20 (Bce O gna ocBeweHnsa 06LEeCTBEHHbIX
N BbITOBbLIX MOMELLEHWI, HEKOTOPbIX MPON3BOACTBEHHbIX MO-
MEeLLeHNN 1 CNOPTUBHbLIX COOpYXeHuit), IP43 (60MbLIMHCTBO
YANYHBIX CBETUNBHUKOB), IP65 (nbinesnarosawmuieHHbie Ol
0N NPeanpusaTuin ¢ TaxkenbiMn ycrnosuamm, O ons Hapy»K-
HOTO apPXUTEKTYPHO-XYA0XKECTBEHHOr0 OCBeLLIEHNS).

Ons nonyyeHuns Heobxoommon cTeneHn 3awmtel O ot
MbIW U BJ1arv MCMOMb3YOTCS NPOKIAAKM U3 31aCTUYHbIX MaTe-
pnanos. Hanbonee nogxoaaLimMM MaTepPManoM MOXHO CYMTATb
KPEMHUMOPraHnyecKune (CMIMKOHOBbLIE) PE3MHOBbIE CMECH.

B tabnuue 37 npmBeaeHbl Hanbonee pacnpocTpaHeHHble
cTenenu 3awmTbl O OT NbINK 1 BNArn U pekoMeHayeMble 06-
NacT¥ NpUMeHeHUst NPUBOPOB C TAKMMUK CTEMEHSAMN 3aLLUNTHI.

Tabnuua 37. CTeneHn 3aLUmMTbl OCBETUTENbHbIX I'IpMﬁOpOB OT MblI N BNarun

CreneHb  3awwTa OT NblK 3awmTa or BNarn  PekoMeHpayeMble 061acTi npuMeHeHus
3aWmnThl
1P20 Het Het BoNbLWMHCTBO aAMUHUCTPATUBHbBIX

N XKUNbIX NOMELLEHUN

P23 Het 3awmTa o1 goxas [pomblWNeHHble NpeanpuaTus
C HOPMasibHOM BO3AYLLIHOW cpefom

IP40 YactnuHas Het Kopwaopsl, rapaepobbl, Liexa ¢ NoBblLLEH-

HOW 3anbINEHHOCTbIO
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CreneHb  3awmTa OT NblIU 3awwuTta ot Bnarn  PekoMeHayeMmble 0651acTv NnpUMeHeHUs
3aLWmThI
IP43 YacTtnuHasa 3awmTa oT goxas  [ywesble, BaHHble. LLIKonbHbIE Knacchl.
YnuuHoe ocselyeHne
IP54 Mblne3awnileHHble 3awuTa ot [Tpon3BOACTBEHHbIE MOMELLEHNS
Kanesnb 1 6pbI3T, C BbICOKOW BNIAXKHOCTbIO
nagarwmx nog
Nto6bIM yrnom
IP65 bineHenpoHvLaemMble  3alynta oT cTpyi,  [1poMbIlLNEHHbIE NPEANPUATUSA C TAXeN0Nn

nagawoLwmnx nog cpenon. Hapy»kHoe ocBelleHwe,
N06bIM YT0M B T.U. apXMUTEKTypHOe
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7.2.4. Knaccnoukaumsa ocBeTuTtesibHbIX NpubopoB

no 3119KTp06€30I'IaCHOCTVI

3nekTpobeszonacHocTb O gomkHa obecneymBaTh 3aLUNTY N0~

[0el 0T Nopa)eHus anekTpuyecknm TokoM. CTeneHs 6e3onac-

HOCTM onpenenseTcs HaJIMYMeM U Ka4yecTBOM 3JIeKTPMYECKON

N30N8UUN TOKOBEOYLIMX 3/1eMeHTOB (MpoBOA0B, KIEMMHbIX

KOMIOA0K, NaTPOHOB), HaNMYMEM 3a3eMJIEHUS U BENUYUHON

3/1IeKTPMYECKOro HanpsiXXeHus, Ha KoTopoe BktodveH Of.

B cootBeTcTBUM C «[TpaBMUIaMmM yCTPOMCTBA 3/IEKTPOYCTaHO-
BoK» (MY3) no cTeneHn 31eKTpo6e30nacHOCTY BCE 31eKTPoo6o-
pynoBaHue, B ToM ymcne 1 Of, gpenuTtca Ha 4 knacca:

0 - 6e3o0nacHoCTb 0becneymnBaeTcs ToNbKO paboyer nsonaumen
Ha BCEX TOKOBEAYLUMX 3NeMeHTax;

1 — Kpome paboyen M30M9UMM TOKOBEAYLMX YacTen, Ha npu-
Hopax MMeeTcs crneunanbHas KeMMa Oas NooKIYeHns
3a3eMNdA0LLIero NPoBoAHWKA (HU B KOeM ciyyae Hefb3s
MCMOSIb30BaTh B Ka4eCcTBe 3a3eMJISI0WEro NpoBoaa Hy1eBom
NN HENTPasbHbINA NPOBOL 3/1eKTpuyeckon ceTtn!). Okono
KNeMMbl ONs NOOKI0YEeHUs 3a3eMs0LLero NnposoAa Ha
npubopax cTaBUTCS 3HAYOK JT_

2 — be3onacHoOCTb M3Oennsa obecneymsBaeTcss OBOMHOW WM
YCUSIEHHOW M30NauUnen TokoBedyLnx 3nemMeHToB. [Bon-
Has M30MAUMs, KpoMe o0bblyHOM paboyel M30MAUUN,
npenycMaTpmBaeT MpUMeEHeHWe [OO0MNOJIHUTENbHbIX Mep,

n.n. BAP®0ONOMEEB



obecneymBaloLLMX 3aLNTY OT NMOPAXKEHNS INEKTPUUYECKUM
TOKOM MPWU HapylieHun paboyen M3oNsuUMU. YCUeHHas
n30n58UMs — 3T0 yaydlleHHas pabodasa nsonaums, obecne-
YMBAIOLLASA TaKYH0 XKe 3aLLUMTY OT MOPAXKEHUS INEKTPUYECKNM
TOKOM, KaK 1 ABOWHAas n3onsums. Knacc anektpo3awmTsl 2
npuMeHseTcsa B OOJbLUMHCTBE ObITOBbIX 3/eKTponpunbo-
POB — 3N1EKTPOBPUTBAX, KYXOHHbLIX KOMbBaHax, CTUpanbHbiX
MalLMHaX, HaCTOJIbHbIX U HAMOMbHbIX CBETUIBHMKAX U T. M.
3a3zemMsieHne NprMbopoB C KIAaccoM 3aliuThl 2 He TpebyeTcs.
Ha npnbopax ¢ TaKWUM KNacCcoMm 3alliMTbl CTaBUTCSA 3HaK D
OyeBunaHo, 4to Ol C KNACCOM 3MEKTPO3aLWMTbI 2 OOPOXKe
aHaNIorMYHbIX NPMBOPOB C KnaccoM 3awmTel 1. Ho ecnu
B MOMELLEHNSX HET IMHUK 3a3eMeHus, To npuMeHeHmne Ol
C K/1TaCCOM 3/1eKTPO3alLMThl 2 MOXKET BblTb 3KOHOMUYECKM
6onee BbIroAHbIM, YEM UCMO/b30BAHME CBETUSIbHMKOB Kilacca
1 ¥ NpokNagKa K HUM 3a3eMAsoLLIMX NPoBoaoB. [TpuMeHeHue
Ol ¢ KNaccoM 3aWmTbl 2 UenecoobpasHo TakKe TaM, raoe
06Cny»>KMBaHMe 0CBETUTENbHbIX YCTAHOBOK OCYLLECTBAAETCS
N0AbMU, HE UMELLIMMM NPodEeCcCnoHanbHoM NOAroTOBKMN.

3 — 6e3onacHoCTb NpPrbopPoB obecneymBaeTcss MUTAHUEM KX
OT 3/IeKTPOCETH C HaMnpsKeHneM He Bbile 42 B*, koTopoe
B noAasfsitolleM GONbLWIMHCTBE C/lydaeB He OMacHo Asis
nogen. 3azeMneHns Takux NprubopoB TaKKe He TpebyeTcs.
N3menvsa ¢ KNaccoM 3neKTpo3alnTbl 3 — 370 NepeHoCcHble
CBETUNBHUKM (pydHble M HanobHble dpoHapu), O c rano-
FeHHbIMW NIaMMNaMn HaKanMBaHUSA HU3KOT0 HamnpsiXXeHus
n ceeToamnodamu. Mpmnbopbl C KNaccoM 3neKTpo3almTbl 3
MapKUPYIOTCS 3HAKOM @

7.2.5.Mo)xapo6e3onacHocTb 0CBETUTENbHbIX NPMGopoB
MoxkapobesonacHocTk Ol HenocpeacTBEHHO CBA3aHa C WX
TENI0BbIMM NapaMeTpaMu 1 XxapaKTepusyeTcs COOTBETCTBMEM

*Mo MY3; no MOCT P M3K 60598 HanpsixkeHMe X010CTOro xoAa MoxeT 6biTb 4o 50 B
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TemnepaTypbl Ha Bcex aneMeHTax Ol ee 4ONYCTUMbIM 3HaYEHM-
AIM KaK Npu HopManbHOW paboTe, Tak 1 B aBapPUNHbIX PeXKMMaX.
Mpn paboTe BCe MCTOYHMKM CBETA HAarpeBatoTCcs [0 onpenesneH-
HOW TemnepaTypsbl, 3aBUCSALLEN OT TUMa, MOLWHOCTM U YCITOBUN
oxnaxkgeHus. TemnepaTtypa Harpeea MoXeT BbiTb 4OCTATOYHO
BbICOKOW: HanpuMep, BHELLHASA MOBEPXHOCTb rasioreHHbIX 1aMmn
HaKanMBaHMsA MOXeT HarpeBaTbcs Bobilwe 400 °C, noBepxHOCTb
namn HakanueaHus obulero HasHaveHus — Boiwe 200 °C, M1
n HNBA — Bbiwe 300 °C. Moatomy Of sBnsatoTcs nprubopamu,
CO30alWMMM 0NacHOCTb BO3HUKHOBEHWSA MOXKapa B MecTax
X YCTAHOBKW. KpoMe MCTOYHMKOB CBeTa, TeNJ0 Bblaensercs
M annapataMu BKJYEHWA namn (opoccensmu, TpaHchopma-
TOpaMu, 3aXUrawLwmnMm yCTPoNCcTeamm).

C Opyron CTOPOHbI, OMNACHOCTb BO3HMKHOBEHWUA MOXapa
3aBUCUT K OT ycnoBuin akcnnyataumm Ol — Tuna maTepuana,
Ha KoTopoM ycTaHasnmeaeTtca Of1, HanuymeM B ocBeLLaeMoM no-
MeLLEeHMM NIerkoBOCMNIaMEHSIOLLMXCS BELLECTB, 3anblIEHHOCTH
noMeuleHnn. na UCKNOYEHNS BEPOSTHOCTU BO3HMKHOBEHMS
MOXKapoonacHbIX CUTyaL Ml HeobXxoOMMO 3HaTb CTEMeHb NoXa-
poonacHocTu Kak camumx Of1, Tak 1 NoOMeLLLeHWNI, B KOTOPbIX OHU
paboTatoT.

Ha Ol BcTpanBaeMoro, MOTONIOYHOMO, HACTEHHOMO, HACTOb-
HOrMO M HaMoJIbHOrO WCMOSIHEHWST HAHOCATCA CrneunanbHble
3HaKK, XapaKTepuaytoLme nx noXKapoonacHoOCTb.

Ecnun Ha Ol nmeeTcs 3HaK VTO 3TO 03HAYaeT, YTo AaH-
HbIl MPMBOP MOXET yCTaHABAMBATLCSA He TOMbKO Ha tobyto
MOBEPXHOCTb M3 HecropaeMbix Matepuanos (6etoH, meTans,
WTYKATypKa), HO U Ha MOBEPXHOCTM 13 CropaeMbiX MaTepnasnos
c TeMnepaTypon BocniaMmeHeHus He Huxe 200 °C (Hanpumep,
[epeBo wnun daHepa npu TonwmHe 6onee 2 MM). TemnepaTypa
Kopnyca Takoro Ol npu paboTe B HOpMasbHbIX YCNOBUSX
He npeBblwaeT 115 °C, B aHOMaNbHOM peXxuMe MOXKEeT MOoBbI-
waTbes go 130 °C, a npu gedexTax gpoccens (HanpuMep, Mex-
OyBUTKOBOe 3aMbikarue) — 0o 180 °C. AHOMasbHbIM PEXUMOM

n.n. BAP®0ONOMEEB



MOHO CUYMTaTb Cflydal, Koraoa, HanpuMmep, NIOMUHECUEHTHas
NlaMna He 3aropaeTcsl, Uy Hee TONIbKO FPeTCs 3NEKTPOLbI UK
NPOMCXOAMNT HenpepbIBHOE MUraHue.

Korna Ha Ol uMeeTcs 4BOMHOM 3HAK WVTO Kopnyc TaKo-
ro npubopa HarpesaeTcsa 40 TeMnepaTypsl He Boile 95 °C. Takune
Ol MoryT ycTaHaBnMBaTbCA Ha MOBEPXHOCTU U3 CropaeMblX
MaTepunanoB C HEM3BEeCTHOW TeMnepaTypoi BoCNaMeHeHuNs,
Ha OepeBsAHHbIX U daHEePHbIX MOBEPXHOCTSAX N0OOM TONLWMNHbI
(B TOM umncnie ¥ MeHee 2-X MM), @ TaKXKe MOTyT UCMOJb30BaThCA
B MOMELLEHMNAX, B KOTOPbIX MPUCYTCTBYET Mblfib UM BOJIOKHA
roptoYMX BELLecTs.

OcBeTuTENbHbIM NPUBOP HE MOXKET YCTaHaBAMBATLCA HU
Ha KaKue NMoBEpXHOCTN M3 FOpHYNX MaTEPManoB, eCc/iN Ha HeM
nMeeTcs 3HaK W (nepeyepkHyTOE).

NHorga Ha cBeTUSIbHMKAX M3 TePMOMIacTUUHbIX MaTepua-
0B (NoNMMeTUAMEeTaKpUNaT, NOSIUCTUPOS, NONNKAPBOHAT 1 T.M.)
nmeetcs 3Ha4yoK ...°C. Takon 3HaK roBOPMT O TOM, YTO yCTaHaB-
SINBAEMble B CBETUSIbHMK Y37kl (ApOoccenu 0aa JTOMUHECLEHT-
HbIX JTaMM, NOHMXKatWmMe TpaHCHOPMaTopbl A8 FranoreHHbIX
flaMn HakanueaHwa) Npu paboTe He AOMKHbI HarpeBaTbCa Bbille
YyKa3aHHOM B TPeyrosibHUKe TemnepaTypbl.

CBETUNIBHUKM U MPOXKEKTOPbI C rasoreHHbIMK JlaMnaMu
HakanuMBaHWsa MOryT HarpesaTb [0 HEOOMNYyCTUMO BbICOKMX
TemMnepaTyp He TOJIbKO Te NMOBEPXHOCTM, Ha KOTOPbIX OHW yCTa-
HOBJ/IEHbI, HO 1 OCBELL@eMble MOBEPXHOCTU. B aTux cnydasax Ha
O Harocues 3Hak & ‘M‘E

7.2.6. B3pbiBo6€30NacHOCTb 0CBeTUTEsIbHbIX NpubopoB
Mpu ocBelleHMn NPeanpUATUIN XUMUYECKOM, HEPTAHON, ra30BoOM
N HEKOTOPbIX APYTMX OTPac/en NPOMbILWLIEHHOCTM HEOBXOAMMO
YUYMTbIBATb, YTO B TAKMX MECTax MOryT 06pa30BbIBaTbCS B3PbIBO-
onacHble CMeCK, U CBETUbHUKM HW NPU KaKUX pexxmnMax paboTsl
He OOMXKHbl BblTb MCTOYHMKAMW BO3HMKHOBEHWS B3PbIBOOMNAC-
HbIX CUTyauun. [ns ocBelleHUs Takux NpeanpusiTMii MoryT
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NPVMEHSATLCS TOSIbKO CrelnanbHble CBETUIIbHUKK, KOHCTPYK-
LMSa KOTOPbIX, TaK MW MHa4Ye, NpeaoTBPaLLaeT BO3MOXKHOCTb
BO3HWKHOBEHMWS B3pPbIBa.

Kak npaBuso, B CBETUIbHUKAX A1 OCBELLEHMS B3PbIBOONAC-
HbIX MOMELEHNA NCMONb3YIOTCA NNTbIE KOpNyCca U3 antoMUHM-
eBblX CMJ/1aBOB, a MCTOYHUKMW CBETA MOMELLAIOTCH B 3aLUWTHbIE
KOXYXM U3 CUAIMKATHOTO CTeKNa (MHorAa — U3 nonmKapboHaTa).
Mpn ocBeLleHM HEKOTOPbIX MOMELLLEHWIA, TAe 0NAaCHOCTb B3pPbl-
BOB 0COGEHHO BENWKA, CBETUSIbHUKM YCTAaHABNMBAKTCS BHe
NMOMELLEHWI, a CBET BBOAUTCS Yepes CreumnasibHbie CBETOBbIE
NPOEMbl U C MOMOLLbIO MOJIbIX LLLeSIEBbIX CBETOBOAOB.

B3pbiBobe30onacHble CBETUNBHUKM BO BCEX CTPAHAX MapKu-
PYIOTCS 3HAKOM @

MNepepn 3HakoM Ex cTaButcs undpa 0, 1 nnu 2. CBeTUNLHUKM
C MapKnpoBKoWn 2Ex Ha3bIBatOTCS «CBETUIbHUKAMUN MOBbILIEH-
HOWM HAZEXXHOCTU NPOTUB B3PbIBa». B HUX NpefyCcMOTPEHbI MEDDI
3alNTbI, 3aTPyAHAKWME 06pa3oBaHMe ONacHbIX UCKP, Oyr UK
neperpeBa TOJIbKO MpW HOpMasibHOM paboTe CBETUJIbHMKOB.
B ocBeTuTenbHbIX Npubopax ¢ MapkmpoBkon TEX, Ha3biBae-
MbIX «B3pblBO6E30MACHbLIMU», Mepbl 3alnTbl 0becnevynBatoT
npefoxpaHeHune OT B3pbIBa OKPYKatoLLMX B3PbIBOOMNACHbIX CMe-
Cell B pe3ynibTaTe BO3HUKHOBEHUS UCKP, Oyr UK Neperpesa Kak
npv HopMasnbHoM paboTe CBETUIBHUKOB, TaK 1 MPU BO3MOXKHbIX
NOBPEXOEHMAX B MPOLECcCe 3Kcnayatauumn. B ceeTunbHMKax
¢ Mapkuposko 0Ex («ocoboB3pbiBo6E30NacHbIe») NpegycMoT-
peHbl cneumnanbHble ONONHUTENbHbIE MEePbl B3PbIBO3ALWMTHI.

B3pbiBobesonacHocTe Of1, Kak M nokapobes3onacHoCTb,
HEenocpencTBEHHO CBS3aHa C WX TEMJIOBbIMU MapamMeTpamu.
B cooTtBeTcTBME C [TpaBunamum ycTpomcTBa 31EKTPOYCTaHOBOK
(MY3), BCa anekTpoannapaTypa, B ToM yncne n O, genntcs
Ha 6 TeMnepaTypHbix rpynn (ot T1 go Té). TemnepaTypa Ha no-
BEPXHOCTM Ntobbix anemeHToB Ol ons 3TUX rpynn He O0/KHA
npeBbIWaTh ceayoume 3HadeHunsa: ons 11 — 450, T2 — 300,
T3-200,T4-135T5-100T6-80 °C.
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7.2.7. Knaccudpumkaumsa no ycTom4MBOCTU K MexaHuye-
CKWUM U KIMMaTU4YeCKUM BO3AEeNCTBUAM

Bce n3penuns npu TpaHCMOPTMPOBKE M 3KCNlyaTaumm noasep-
ralTCsA BO3OENCTBUIO BHELUHUX MEXaHWYeCcKMX GaKTopoB — yaa-
poB, BUBpaLMIA, NTUHENHbBIX YCKOPEHWUI, aKyCTUYECKNX LYMOB.
B IFOCT 15150 npemycmoTpeHa knaccuéoukaums O no umx
YCTOMYMBOCTU K TaKUM BO3OENCTBUAM. YPOBEHb BO3OENCTBUN
onpenenseTcs CTeNeHbI XeCTKOCTU. YcTaHoBneHo 20 cteneHen
YKECTKOCTM MO YPOBHIO BMBpaLmm 1 8 cTeneHen no yaapHbIM
Harpy3kam, OTIMYaoLWMXCS aMNAUTY0M U 4acToTon BMbpaLnin,
aMNANTYLON N AINTENBHOCTbLIO YAPOB, YCKOPEHWEM NPU NINHEN-
HbIX Harpy3Kax, YpOBHEM 3BYKOBOI0 [aBfieHWUs. YCTONYMBOCTb
Np1BOPOB K MEXAHMYECKMM HAarpy3KaM 3aBUCUT OT UX KOHCTPYK-
UMK, @ TaKXKe OT NpUMeHseMbIx MaTepuranos. Kak bbi10 cka3zaHo
B pa3gene 6, cpeam NosiMMepHbIX MaTepuanoB Hanbonblien me-
XaHWYECKOM MPOYHOCTbLIO NpUW yaapax obnanaeT nonnkapboHar.

KpoMe cTeneHem »KeCcTKOCTU MeXaHUYeCKUx BO3LENCTBUN,
HOPMATMBHbLIMW [LOKYMEHTaMMK YCTaHOBMEHbI FPyMnbl yCTON-
ynsocTy Of K BO3OENCTBUIO KNUMaTUYeckunx dbaxkTopos (Tem-
nepaTypbl M BAXHOCTM BO3A4yxa, aTMOCHepHOro OaBneHus,
COSIHEYHOW pagmaumm 1 ap.). YpoBeHb BO3OENCTBUSA TaKux
$aKTOpOB B 3HAYUTESIbHON CTEMEHWN OMNPEeAeNseTcs Ha3Have-
Huem Ol n MecToM ero akcnnyaTaumm. YetonumsocTb O K knu-
MaTMYECKUM BO3LENCTBUAM 3aBUCUT OT UX KIIMMATUYECKOro
mncnonHenus. Mo OCT 15150 npegycMoTpeHbl cneaytolimne
KIMMaTU4ecKne UCNofHeHns: Y — 0ns paoHOB C YMEPEHHbIM
KnumaToM; XJ1 — ans paloHoB C X0N0A4HbIM KuMaToM; T — ans
PaMOHOB C TPOMMYECKUM KJTMMATOM (MMEoTCS BapnaHThbl 3TOr0
ncnonHenms: TC — ons cyxoro n TB — 0ns BNaXHOro KAMMarTa;
0 — ons BCeX KNMMaTUYECKUX PANOHOB.

Kpome KNMMaTMyecKoro UCMNOJSIHEHWS, YCI0OBUS 3KCMya-
Taumm Ol onpenenstoTcs UX KaTeropuven pasMmelleHust: ans
paboTbl Ha OTKpbITOM Bo3ayxe (1), noa HaBecamu (2), B mome-
WEHMAX C eCTECTBEHHOI BeHTURAUMen (3), B oTanamnBaeMblix
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noMeuieHnsax (4), B NOMELWEHUAX C KOHOMLMOHMPOBAHUEM
Bo3ayxa (4.1), B nabopaTopmax M XUMblx nomelleHnsx (4.2),
B NMOMELLEHMAX C NMOBbILWEHHOW BNAXKHOCTLIO (B).

KnumaTnueckoe ncnonHeHve 1 kateropus pasmeueHus Ol
YKa3bIBaeTCS B CONPOBOANTENbHOM OKYMEHTALMW U HA CaMUX
napenusax. Hanpumep, ecnu B 0603Ha4YeHWMM CBETUSIbHMKA
nmeetcs «YXJT 4.1», TO OH MOXET MCNOMb30BaTbCS BO BCEX MO-
MEeLLEeHMAX C KOHOAULUMOHUPOBAHMEM BO34yXa, PACMONOXKEHHbIX
B panoHax C yMepPeHHbIM 1 XONI0AHbIM KIIMMATOM.

YcTtonumsocTb Ol K BO3AEMNCTBUIO arpeccMBHbIX cpeq obec-
neYymMBaeTCs COOTBETCTBYIOLLMM BbIOOPOM MaTepuanosB M xa-
pakTepoM ux o0b6paboTku. M3 cBeTooTparkaloLlmnx MaTepmnasnon
HanboNbLEN XMMUYECKON CTOMKOCTbIO 061134at0T CUMKATHbIE
aManu. N3 ceeTonponyckawLmnx MaTepnanos Hanbonee cTomn-
KUM SIBNAETCS TaKXKe CUNKATHOe CTekso. [TpakTuyecku Bce
NoMMEpHble MaTepunasbl B TOW UM MHON CTENEeHW HeyCTOMYMBSI
K BO3OEWCTBUIO KUCOT, WEeNoYen, HEKOTOPbLIX pacTBOPUTENEN.
B KauecTBe KOHCTpyKUMOHHbIX MaTepuanos gns Ofl, npea-
Ha3Ha4yeHHbIX ANs paboTbl B Hanbosiee TAMENbIX YCIOBUSX,
NPUMEHSIOT HepXKaBelLylo CTanb WM TUTaH. HecMmoTps Ha
O4YeHb BbICOKYO LieHY Takmux Of1, nx Mcnonb3oBaHMe 4acTo OKa-
3bIBAETCS 3KOHOMMYECKM Lies1iecoobpasHbiM.

7.3. CepTndmrKaums ocBeTUTENIbHbIX NPUG0POB

Bce HoBble n3genns nepem 3anyckoM Ux B MPOM3BOACTBO JOJIXK-
Hbl MPONTN CepTUPUKALMIO, TO eCTb MPOBEPKY COOTBETCTBMUS UX
napamMeTpoB TpeboBaHMSM roCyOapCTBEHHbIX U OTPac/ieBbIX
cTaHmapToB. [1ns npoBedeHus cepTuduKkaumm co3faHsl cne-
uManbHble ULEHTPbI, aTTecToBaHHble foccTaHgapTom PO,

B HacTosllee BpeMst 6ONbLINHCTBO POCCUNCKUX CTaHAAPTOB
NPVBOAMTCS B COOTBETCTBME C TPEBOBAHMAMN MEXAYHAPOAHbIX
OpraHm3aumn, B 4acTHOCTM, MexxayHapoOoHOW 3NeKTPOTEXHN-
yeckol kommceum — M3K (IEC). CTaHgapTsl, COOTBETCTBYOLME
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TpeboBaHmnam M3IK, Ha3biBatoTcs [OCT P M3K. Ceptnudmkaums
Ha COOTBETCTBME TAaKMM CTaHOAPTaM CBUIAETENbCTBYET O TOM,
yTo M3penve otTBevaeT TpeboBaHMAM MIK 1 MOXKET NoCTaBAATb-
CS1 HA IKCMOPT NPAKTUYECKN BO BCE CTPaHbI.

OcHoBHbIMK TpeboBaHMaMK cTaHgapToB Tvna FOCT P M3K
aBnsTCcs TpeboBaHMs 6€30MaCHOCTM A5 XKU3HU U 300P0OBbS
N0Oen, COXPaHHOCTM OKpYXKatlollen cpedbl WM MMyLLecTBa.
[na oueHKM TeXHUYECKMX NapaMeTpoB M KadecTBa U3Aenui
CYLLeCTBYIOT MeXOyHapoaHble CcTaHOapTbl, pa3paboTaHHbie
MexayHapogHoM KoMmmccuen no ctaHgapTtusaumm 1SO. 3tom
e KoMuccuen pa3pabotaHbl U MPUHATLI CTaHAAPThI, MO KOTO-
PbIM aTTECTYIOTCS NMPeanpuaTus, BolMycKalowme KaKkyo-nmbo
npoayKumio (Hanpumep, ctangapt IS0 9001, Ha 6a3e KOTOpOro
pa3pabotan IOCT ISO 9001-2000).

B cTpaHax EBponebl, kKpome cTaHgaptoB M3K, mencTsyeT
Lesbli pag MeXKayHapoaHbIX HOPM, yCTaHaBAMBaOLWMX Tpebo-
BaHWSA K 3/IEKTPOTEXHUYECKUM U3OEeNMaM N0 YPOBHIO pagmono-
MeXx, Mo 3/IeKTPOMarHMTHOM COBMECTUMOCTH, No 6e3onacHocTn
(EBponeickume HopMbl EN). I3genna, cooTBETCTBYIOLLME TAKUM
HopMaM, noMeyatoTca 3HaukoM ENEC n cumBonom ceptudu-
KaLMOHHOro LieHTpa, NPOBOAVBLLErO UCMbITAHUS (Hanpumenp,
B lepmanun — VDE). 3nak ENEC 3aMeHsieT HaUMOHaSbHbIE
cepTMOUKALMOHHbIE 3HAKK BCEX CTPaH-41eHoB EBponencKoro
Coto3a. Hannuune Takoro 3Haka 03Ha4yaeT MOJIHOE COOTBET-
cTBME M3Oenuin TpeboBaHNAM KOMMIeKCa MeXOyHapoOHbIX
CTaHOApPTOB, MOATBEPXKAAEMOE PErynspHbeiMi MPOBEPKaMU
N NCMBITAHMSMW, MPOBOAMMbBIMU NPEACTAaBUTENAMMN KOHTPO-
JINPYIOLLMX OPraHoB.

KpoMme 3Haka ENEC nnu BMecTo Hero, Ha U3genumax nHorga
cTaBuTcs 3Hak CE. Takol 3HaK noaTBep»KaaeT COOTBETCTBME
N30enus ToSbKO TPeboBaHWAM MpPaBW 3J1EKTPOMArHUTHON
COBMECTUMOCTU, AencTBYOWMX B cTpaHax EC, Ho He aBnseTcs
NPW3HAKOM KayecTBa, HaOeXHOoCTM 1 6e30MacHOCTN U34enuni.
B otnnune ot 3Haka ENEC, asnstouierocs cepTMOUKALUOHHBIM

=mC
BeTOoBble
l 3NEMEHTAPHAA CBETOTEXHUKA N 243
L

lexHonorum



1 NPUCBaNBAEMbIM TOSIbKO MO PE3yNbTaTaM UCMbITaHNN U3LeNui
B CMeumnanm3npoBaHHbIX LeHTpax, 3Hak CE HaHocuTca npeanpu-
ATVEM-U3rOTOBUTENEM MO COBCTBEHHYIO OTBETCTBEHHOCTb.
Ecnn Ol cepTndmumnpoBaH Ha cooTBeTCTBME TPEBOBAHNAM
FOCT PM3K 60 598, To kKakMx-N1Mbo AONOHUTENbHBIX CEPTUDUKA-
TOB (NOXapHbIX, MEAULMHCKMX 1 T. N.) He TpebyeTcs. Bo3MOXKHOCTb
ncnons3oBarus O B onpeaeneHHbix ycaoBusax (Hanpumep, Ha
A3C, B 60NIbHUYHbIX NanaTax) NOATBEPIKAAETCA 3aKTOUYEHUAMY
KOMMETEHTHbIX OpPraHW3auuin, MMEeLMX NPaBo AaBaTb Takue
3akmoueHma (BHN noxkapHoi oxpaHbl, BHW oxpaHbl Tpyaa,
NHCTUTYTOM 06LLEN N KOMMYHANbHOW MMIUeHbl 1 ap.).

BblBOAbI

1. OcBeTuTenbHble NPMBOPLI AENSATCS HA TPU KN1acca: CBETUMb-
HWUKM, MPOXKEKTOPbI 1 NPOEKTOPbI.

2. OCHOBHOM CBETOTEXHMYECKOM XapaKTePMUCTMKOM OCBETU-
TeNbHbIX NPUOOPOB SBNSIOTCA KPUBbIE CUIIbI CBETA.

3. OcBeTuTenbHble NPMBOPLI KnaccuPUUMpyoTCs: MO OCHOB-
HOMY Ha3Ha4eHuio; No cnocoby YCTAHOBKW; MO CTEMEHMU
3alWnThbl OT MbIJIM U BNArK; No anekTpobesonacHocTH; no
KIMMaTUYECKOMY UCMOJIHEHUIO U KAaTErOPUM Pa3MeLLEHNS;
Mo YyCTOMYMBOCTM K BHELLHUM MEeXaHUYECKMM BO3OENCTBU-
SIM; M0 NOXapo- 1 B3pbIBO-6€30MacHOCTM.

4. KayecTBO 0CBETUTESNbHbLIX NPMBOPOB NMOATBEPIKAAETCS UX
cepTudunKaumen Ha COOTBETCTBME TPEDOBAHMAM pOCCUIA-
CKUX N MEXAYHapOOHbIX CTAHOAPTOB.
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PA3[EN 8

HekoTopblie pekomeHaauuu
no BbIOOPY CBETUJIbHUKOB

OcBellleHne 00/XKHO 0b6ecneynBaTtb YCIOBUS OS5 BbINOTHEHWS
onpefeneHHbIX 3pUTenbHbIX 3amady. B 3aBucumocTy oT poaa
BbIMNOSIHAEMON PaboThl TPEBOBAHMS K OCBELLEHWUIO Pa3fvYHbI.
B paspene 3 «HopMupoBaHume ocBelleHns» BblIM paCCMOTPEHbI
HOPMMPYEMbIe NapaMeTpbl OCBELLEHNS U BIMSIHUE Ha HUX Pa3finy-
HbIXx hakTopoB. Mpu BbIBOPE CBETUIBHUKOB M CUCTEM OCBELLEHNS,
B MepBYto ouepeb, He0OX0OAMMO UCXOANTb U3 QYHKLMOHANbHOMO
Ha3HaYeHWs ocBelLaemMoro nomelleHns. NMprbnn>KeHHO MOXHO
BbIAESUTb CREAYOLWMNE TUMbI MOMELLEHWI:

* ponsBoacTBeHHble (cpeam HUX OTOeNbHble rPynmbl —
«YUCTbIe», MblSIbHbIE N CbiPble, C arpeccuBHON Cpeaon,
B3pbIBOOMNACHbIE 1 AP.);

* Odwuchl ¢ 6ONbWIMM KOMMYECTBOM KOMMbLIOTEPOB;

» OBblYHble 0pUCHI;

» Toprossble;

* YyebHble;

* YupexKLeHWs 34PaBOOXPaAHEHNS;

e My3eiHble 1 BbICTABOYHbIE;

* CnopTusHbIE;

» Xonnsl, BECTUOONM U T.M;

« BcnomoraTenbHble (Kopuoopsl, pa3aeBanku, TyaneTbl U T. m.);

» Cknapgckue v NnoAcobHble;

* KoHdepeHU-3anbl, KOMHaTbl ANs OeN0BbIX BCTPeY, nepe-
rOBOPOB M T. M.
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Kpome ocBselleHMa pabodmx MECT, pPacrofioXKeHHbIX BHYTPK
noMeLeHnn, HeobxoaMMOo OCBellaTb M ynauLbl, Niowaann, pa-
6oyre MecTa Ha OTKPbITBIX MPOCTPAHCTBAX, OTAEbHbIE 3[aHNS
M MaMATHUKW, 30HblI OTABIXA M MPOry0oYHbIE AOPOXKKM B Cafax
M NapKax U MHOrMe Apyrve 06beKTbl, HaXOAAWMECs CHapPY KM
nomeueHunin. MoaToMy ocBelleHMe MOXKHO Pa3AesuTb Ha BHY-
TPeHHee 1 HapyKHoe.

8.1. Kputepum KayecTBa ocseLLeHNs

OueBWOHO, YTO OAMHAKOBbLIE 3HAYEHUS OCBELLIeHHOCTM MOryT
6bITb 06ecneyeHbl MHOXECTBOM Pa3fiMyHbIX BapMaHToB. Kakmumu
e KPUTEPMAMKU HYXKHO PYKOBOACTBOBATLCA Mpu BbiGope
CBETWUSIbHUKOB, 06ecneYnBatoLLIMX Xopollee oCBelleHe 1 YTo
TaKoe «xopollee oCBelleHMe»? 3TOT BOMPOC He TaKOW YK HauB-
HbIl — B TepMaHum, HanpuMep, CyLLLeCTBYET Aaxe cneLmnanbHoe
Hay4YyHO-TEXHMYecKoe 06LeCcTBO, KOTOPOe TaK M Ha3biBaeTCs
«Xopoluee ocBelleHne». 3To 0b6LEecTBO BbINycTUIO yxe 17
BpoLuUtop C Ha3BaHMAMM «XopoLlee ocBeLleHNe NPON3BOACTBEH-
HbIX MOMELLEeHNN», «Xopollee OCBELLeHNE aAMUHUCTPATUBHbBIX
MOMELLEHNM» 1 T. N. (4eTbipe 13 3TUX GPOLLIOP — MO OCBELLEHNIO
aOMUHWUCTPATUBHbBIX MOMELLEHWI, MarasuHoB, MeCT A/ 3aHsA-
TWI CNOPTOM U OTAbIXA, @ TAKXKE MO NPUMEHEHUIO CBETOAMOA0B
nepesefeHbl Ha PYCCKUIA A3bIK).

Kpntepnsamu kayecTBa OCBELLEHNS MOXKHO CUNTATb:
O6ecneyeHne HOPMUPYEMbIX NapaMeTpos (0CBELLEHHOCTK);
KoMdopTHOCTb;

besonacHocTs;

HapexHocTb;

IKOHOMUYHOCTS;

YnobcTBO 3KCNAyaTaumu;

No ok wh =

3CTETUYHOCTD.
3TN KPUTEPUN TECHO CBSA3aHbI Mexay co60M. BaxKHOCTb KaXao-
rO U3 HUX ONpefenseTcs BUAOM OCBELLAEMOro NOMeLLeHUs UK
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06beKTa M XxapaKTepoM BbinonHsemMon paboTel. Hanpumep, ons
NPOM3BOACTBEHHbIX MOMELLEHNI HEOBXOAMMO, NPEeXae BCEro,
obecneynTb TpebyeMble HOpMaMu YPOBHMW OCBELLEHHOCTM, @ ANs
NpencTaBUTENbCKMX NMOMELLEHMI 4aCcTo Hanbonee 3HaUYMMbIM
ABNSAETCHA BHEWHNIN BUL CBETUNBHUKOB, UX 3CTETUYHOCTb.
PaccMoTpuM Kaxkabl M3 Ha3BaHHbIX KPUTEPUEB.

8.1.1.YpoBHM ocBeLLEHHOCTH

HopMmupyeMble ypOBHU OCBELLEHHOCTN 06ecrneynBatoTcs Bbl-
60pPOM CBETUIbHUKOB MO MX CBETOTEXHMYECKUM MapaMeTpam,
KOSIMYECTBOM CBETU/ILHUKOB B OCBELLAEMbIX MOMELLEHUSX, X
PacnosioXKeHneM OTHOCUTENIbHO OCBeLLaeMblX NMOBEPXHOCTEN,
a TaKXKe OTpaXkaloLMMM CBOMCTBAMM NOTOJKA, CTEH U nona.

OcBelLLeHHOCTb AOCTAaTOUYHO IErKO MOXKET BbITb paccymMTaHa.
Hanbonee pacnpocTpaHeHHbIM U CPaBHUTENTbHO MPOCTLIM METO-
0OM pac4yeTa sBnsieTcs MeTod KoapduLumMeHTa UCNoMb30BaHNs
CBETOBOr0 NOTOKA B OCBETWUTENbHOM ycTaHoBKe (cM. pazgen 3.2).

B HacTosiLee BpeMs CyLLeCTBYET MHOXECTBO KOMMbIOTEPHbIX
nporpamMm pacyeTta OCBELLIEeHHOCTM B MOMeLLeHNsAX, NO3BONsI0-
wnx no n3secTHbiM KCC cBETUSIbHWUKOB M 3a4aHHOM OCBELLEH-
HOCTW HaxoOuTb TpebyeMoe KONM4YecTBO CBETUJIbHMKOB, MX
ONTUMasibHOE PacnosioXKeHMe, MOLIHOCTb MCTOYHUKOB CBEeTa,
pacnpenefneHne SpKoCcTU B nose 3peHns. B kayectse npumepa
TaKMX NPOrpaMM MOXHO Ha3BaTb nNporpammbl DIALux, Relux,
Light Scape, 3D max.

3 3aKOoHa KBaApaToB PACCTOSTHUIA SICHO, YTO 4yeM b6nu-
YKe K 0CBelLLaeMon NOBEPXHOCTW PAcrnosioXeH CBETUIbHUK,
TeM MNpu MeHbllelr cune ceeTa oH obecneyuT Tpebyemyio
OCBELLEHHOCTb. [103TOMYy AN OOCTUXKEHUA HEOoBXOAUMbIX
OCBELLEeHHOCTEN B MOMELLEHUSAX C BbICOKMMU MOTONIKAMM
LuenecoobpasHo WMCMOb30BaTb MOABECHbIE CBETUIbHUKM,
MaKCMManbHO NPUBAMIKAA UX K OCBELLAEMON MOBEPXHOCTU.
Ecnn xapakTep noMelleHns He No3BossieT pasMmellaTb Noa-
BEeCHble CBETU/TbHWUKIN Ha MasiblX BbICOTax, HanpuMep, B Lexax
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C BbICOKMM 060pPYyO0OBaHMEM, CMOPTUBHbLIX 3anax v T .M., TO
npennoyTeHne JOMKHO 0TOABAThCA CBETUNbHUKAM C ry6o-
KUMW WM KOHLEHTPMPOBAHHLIMU KPUBBLIMU CUAbI CBETa (TWn
KCC - T nnn K).

Ecnu TpebyeTca xopollas paBHOMEPHOCTb OCBeLLeHUs, TO
LeNeco06pasHO NPUMEHSATb CBETUIbHWUKM C NoNyLWMpokumn (J1)
nnu wupoxkmmu (L) KCC.

NHorpa TpebyeTtca obecneynBaTb HOPMUPYEMbIE YPOBHM
OCBELLEHHOCTM HE HAa rOPU30HTasIbHbIX, @ HA BEPTUKAJbHbIX
MSIOCKOCTAX (KapTWHbI, KIACCHbIE OOCKMW, BUTPUHLI, dbacads
30aHui). B 3TUX cnydyasax He3aMeHUMbIMM 0Ka3blBalOTCA CBe-
TUNBHUKM UIN MPOXKEKTOPbI C aCMMMETPUYHbLIM CBETOpacnpe-
neneHneM («KOCOCBETbI») WM MOBOPOTHLIE CBETUSIbHUKK
HanpaB/eHHOro cBeTa.

Mpu ocBelleHMM TOProBbIX 3asoB 4acTto TpebyeTcs He
NpoCTo 06ecneynTs HOPMUPYEMbIE YPOBHM OCBELLEHHOCTH,
HO M CO30aTb HACbILLEHHOCTb MOMeLLeHW cBeToM. s 3Toro
XOPOLLO MOAXOOSAT BCTPaVBAEMble MOBOPOTHbLIE CBETUSIbHUKM
HaMNpaB/IEHHOroO CBETa C METaN/Iora-IoreHHbIMI 1laMnamu uim
raforeHHbIMK laMnamMy HakanuMBaHUs, BCTpavBaeMble Hemno-
BOPOTHbIE C KOMMaKTHbIMW JHOMUHECLEHTHBIMMW SlaMnamMu, aK-
LEHTVPYIOLLME CBETUIIbHUKM, KPENSALWMECH Ha WWHONPOBOAAX.
[na co3gaHms HacblWeHHOro 06Lero ocBelleHns U oaHoBpe-
MEHHO aKLEeHTVPYIoLWero oceelleHnst 06pa3Los ToBapos (1au
3KCMOHATOB BbICTABOYHbIX 3a510B) 3GOEKTUBHbI CBETUIIbHUKM
C 3epKasibHbIMM raforeHHbIMKU NamMnaMm HakaaMBaHUa Ha Kap-
LaHHbIX NoABECaX.

Ecnn Hy>KHO NMpaBu/IbHO pas3nuyaTh LBETa OCBELLAEMOro
06beKkTa, To Heo6X0AMMO UCMNONBL30BaTh METaNIorasoreHHble
NN KOMMaKTHbIE JIIOMUHECLEHTHbIE J1aMMbl; €C/IN XKe LBETO-
nepenaya He UrpaeT 3HaYMTENbHOW POJIM UM 0BBEKTY Hamo
NpUaaTh «COMHEUYHbIA BMO», Nydlle UCMOb30BaTh 6oslee 3Ko-
HOMMWYHbIE HAaTPUEBbIE SIaMIMbl BbICOKOTO AaBJIeHMS.

n.n. BAP®0ONOMEEB



8.1.2. KoMdpopTHOCTb oCcBeLleHUs

Ecnv ocBelLeHHOCTb — Be/IMYMHA 0ObEKTMBHAS, KOTOpPasi MOXKeT
BbITb SIErKO paccyMTaHa v M3MepeHa cneumanbHbeiMU Npubo-
pamu (floKCcMeTpamu), To cremdylolmMii KpUTepun KadyecTtsa
oCBelleHNss — KOMGOPTHOCTb — BK/IIOYAET B cebst MHOXKECTBO
$baKTopoB, KOTOpble He BCerga NOALalTCs pacyeTy U n3Mme-
peHunto. BaxkHeENWNMN 13 TakMx GaKTOPOB ABASETCS NpsiMas
1 OTpaXKeHHast 6N1eCcKoCTb, TO ecTb censliee OeNCTBUE NCTOY-
HWKOB CBETa, OCBETUTENbHbLIX MPUOBOPOB M MX OTPAXKEHUIN Ha
bnecTawmx noBepxHocTsax. [1ns orpaHnuyeHns npsMon 6necko-
CTW CBETUITbHMKOB NPUMEHSIOTCS PA3/IMYHbIE KOHCTPYKTUBHbIE
NpVeMbl — UCMNOJSIb30BaHMe 3KPAHMPYIOLWMX PELIETOK, pacceu-
BaTenem M T. M.

Hanbonee adppeKTMBHbI C TOUYKM 3PEHUS OrpaHuYeHus
61eCKOCTM 3epKalibHble PeLWeTKN C npoduiem pacyeTHon ¢op-
Mbl (napabonuyeckune nnmn Bunapabonunuyeckune), nossonstoumne
Haunydywmnm obpasoM nepepacnpenensiTb CBETOBOW MOTOK
MCTOYHWMKOB CBeTa U 04HOBPEMEHHO obecneynBaTb NOJIHOE
OTCYTCTBME NPSIMON BNIECKOCTM B Npefesiax 3afaHHbIX yrioB.
C MaccoBbIM BHELPEHMEM NEPCOHANbHbIX KOMMbIOTEPOB BOMPOC
orpaHuyeHuns bneckocTn npuobpen ocobyto OCTPOTY, TaK Kak
OTPa*KeHWe CBEeTUIIbHWUKOB B CTEKJISHHbIX 3KpaHaX MOHUTOPOB
NPUBOAMT K PE3KOMY YXYLALWEHWI0 BUAMMOCTM N306paXKeHUs Ha
3KpaHax v NOBbILEHHON YTOMASEMOCTX 0NepaTopoB. B HOBbIX
EBpOMencKMx HOpPMax OCBELLEHHOCTU XKECTKO perfaMeHTu-
pyeTcs MakCMMalibHas SiPKOCTb CBETSALLIMXCSA MOBEPXHOCTEN
CBETU/IbHMKOB, KOTOPLIE MOTYT OTPa)aTbCs B 3KPaHax MOHU-
TOPOB. 3TMM HOPMaM MOJIHOCTbIO YA0BNETBOPSIOT CBETUIIbHMKM
C 3epKasibHbiMK NapabonnyeckMmu 1 6unapaboanyeckumm
peweTkamn. OyeHb ygayHo pelleHa npobnema CHUXKeHus
671eCKOCTM B CBETU/IbHMKAX OTPAXKEHHOr0 U KOMBWMHMPOBAH-
Horo (MPAMOro U OTPa)KeHHOro) ceeTa. XoTa Kng, 3TUX CBe-
TUNBHUKOB HUXE, YEM Y OCBETUTESIbHbIX NPUBOPOB NPSMOro
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CBETa, OHW CO34al0T OYEHb MATKOE N KOMMOPTHOE OCBELLEHNE
M MOTYT BbITb PEKOMEHA0BAHbI AN UCMONb30BAHNSA B 0pUCaAX,
KOHCTPYKTOPCKMX B10po, KOHbepeHU-3anax u T. n.

PaccenBaTenu U3 rnylieHbix (0NanoBbiX, MOMOYHbIX) MaTe-
pVanoB CHMXKaoT APKOCTb UCTOYHWMKOB CBETA, OAHAKO UCMOb-
30BaTb CBETWUJIbHUKM C TAKMMU PacCenBaTensiMum B NoOMeLLEHMAX
C KOMMblOTEPAMM BCE K& HexkenaTtenbHo. [Mpu3aMaTnyeckne
paccemBaTenu M3 Npo3paydHbiXx MaTepuanoB, Kak yxe 6bino
CKa3aHo, He YMEHbLUAIT SSPKOCTb MCTOYHMKOB CBETA U MO3TOMY
co3natoT 6onbluyto 6aeckocTb, YeMm onanosble. KoaddbuumeHT
MONEe3HOro AeNCcTBMSA CBETUIBHUKOB C TAKMMU paccemBaTensamMu
BbllUE, YEM Y CBETUIbHUKOB C OMNasoBbIMW paccenBaTensamu,
a CaMu CBETUJIbHMKN UMetoT Boslee HapsaHbIM U MEHEE «KA3EeH-
HbI» BUA. [T03TOMY B TEX NOMELLEHUSX, TAe SI0AMN HE HaxoaATcs
MOCTOSIHHO (TOProBbIE W BbICTABOYHbIE 3aJ1bl, BECTUGIONM U T. 1.)
npennoyTeHVe YacTo OTAAETCS KaK pa3 CBETU/IbHUKAM C NpuU3-
MaTUYECKMMM paccenBaTensaMu.

Opyrumn dakTopamu, BAMAKOWMMM Ha KOMPOPTHOCTb
OCBELIEHNS, SBNAIOTCS LLBETHOCTb WU3JIy4YeHUS U KayecTBO
uBetonepepaun. Ecnn cnensuwee goencteue onpepensercs
KOHCTPYKLMEN caMux OCBETUTENbHbIX NpubOpPOB, TO LBET-
HOCTb M KauyecTBO LBeTonepefaynm O[4HO3HAYHO CBSA3aHbI
TONbKO C UCTOYHMKAMKM CBETA, TaK KaK B OOQHOM W TOM Xe
CBETUSIbHUKE MOTYT OblTb YCTAHOBEHbI Pa3/IMYHbIe N1aMnbl.
MpeanoyTUTENbHANA LBETHOCTb M3/TYYEHWS BO MHOMOM 3aBUCUT
0T MHAMBMAOYaNbHbIX 0COBEHHOCTEN N0AEeN U MECTHOCTU UX
NPOXMBaHWs. Hanpumep, B CKaHOMHABCKMX CTpaHax npeano-
yuTatoT «Tennblie» ToHa ceeTa (Tys= 2700-3000 K), a B tox-
HbIX — «xonoaHble» (Tys.= 6000-6500 K). B 6onblinHCTBE CTPaH
EBponbl npefnoyTeHne 0TAaeTCS «HENTpanbHo-6enoMy» cBeTy
¢ Tys.= 4000-4200 K. B 6bITy 6bonbwnHCcTBO Ntogen B EBpone
n B Poccnu npeanoymnTatoT CBET «Tenbix» TOHOB, 6AN3KMN
K CBETY N1laMn HaKannBaHums.
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B eBponencknx HopMax ocBelleHHocTn EN 12464-1-2011
019 BCeX afiMUHUCTPATMUBHbIX MOMELLEeHMIA NpeanncbiBaeTcs
MCMNOMb30BaHNE MCTOYHUKOB CBETA C «04YeHb Xopollen» LBe-
Tonepenavent (R, He MeHee 80). B Poccum Takoro »KecTkoro
TpeboBaHMS HET, OHAKO COBEPLUEHHO 0YEBWAHO, YTO MoXas
uBeTonepeaada B NoOMeLLeHMSX C OnTeNbHbIM npebbiBaHmeM
nogen (paboyne KOMHaThI, WKOSbI) KpaHe HexenatesbHa,
a B psife cnyyaes (L4BETOYHbIE, NPOA0BONLCTBEHHbIE U MPOMTO-
BapHble Mara3uHbl, KAPTUHHbIE FraIepPen) NPOCTO HedoMyCTUMA.
OnTManbHbIMU MOXKHO CYUMTATb MCTOYHNKN cBeTA C Ra = 80-85.
B HekoTopbix cnydasx (LuBeTHas nonnrpadus, TEKCTUAbHAsA Npo-
MbILLTEHHOCTb, XMPYpPryeckme otaeneHns 60nbHML, MarasmHsl
OLEX[bl U TKaHeN, LIBETOUYHbIE Mara3unHbl) He06X04MMO UCTONb-
30BaTb UCTOYHUKM CBETA C «OTNIMYHOW» LBeTonepenaven (R He
meHee 90), HECMOTPSA Ha TO, YTO TaKWe SIaMMbl MMEIOT MEHbLLYIO
CBETOBYI 0TAAYY M CTOAT 3HAUYMTETbHO JOPOXKE.

BakHbIM GaKTOPOM KOMPOPTHOCTU OCBELLEHUS SBASETCS
K03pOUUMEHT NyNbcaLMi OCBELLEHHOCTU. Eciv B CBETUbHN-
Kax C naMnamu HakanmsaHusa 3Ton npobnembl HeT (rnybuHa
NynbCaLMii UX CBETOBOro NOToKa He npesbiwaeT 5%), To npu
MCMOSIb30BaHMM Pa3psaaHbIX, B TOM YMC/e U JIIOMUHECLEHTHbIX
namn, nNyfAbcauuMm CBETOBOrO MOTOKa MPUCYTCTBYIOT BCerma.
CerogHs Havbonee pauMoOHaIbHbIN NyTb CHUXEHWSA MyfbCa-
UMM — UCNOJSIb30BaHME 3M1EKTPOHHbLIX BbICOKOYACTOTHbLIX anna-
PaTOB BKJTOUYEHMS, KOTOPbIE UMEIOT U ApYyrMe NoSIoXKUTENbHbIe
cBoiicTBa (cM. pasnen 5.2).

Ewe oaHWM daKkTopoM, BAMSKOWMM Ha KOMPOPTHOCTb
OCBELLEHWNSA, ABNSETCS BO3MOXHOCTb PeryivMpoBaHuUs ocBe-
LEeHHOCTU. B eBponencKkmMx HOpMax OCBELLEHHOCTWU yKa3aH
psAO NMOMELLEHWI, B KOTOPbIX BO3MOXHOCTb peryvMpoBaHmns
obsa3aTenbHa (B 4aCTHOCTKU, KOHdEpPeHL-3a/bl U KOMHATbl A8
neperosopoB). Llenecoo6pa3Ho perynnMpoBaHie OCBELLEeH-
HOCTW B 3pUTEsIbHbIX 3aslax TeaTpoB U KMHoTeaTpoB. OueHb
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»KenaTesibHO obecneymBaTb PeryivMpoBaHMe OCBELLEHHOCTH
HernocpencTBeHHO Ha paboumx MecTax. KpoMe MnoBbIWEHUS
KOM®OPTHOCTH, peryanpyemMoe oceellieHne obecreymBaeT 3Ha-
YUTENbHYI0 3KOHOMMIO 3M1IEeKTPO3IHEPTr M.

Bo Bcex nomelleHnsIx ¢ AnuTenbHbiM NpebbiBaHneM nogen
C Uenblo UCKIOYEHUS BPEAHOMO BAVSHUS Nynbcauni npea-
noyTeHMe JOKHO OTAABATbCS BbICOKOYACTOTHOMY MUTAHUIO
namn. HecmoTps Ha 60oMblyl CTOMMOCTb CBETU/IbHUKOB
C 3NEKTPOHHbBIMK annapaTaMu BKIOYEHUS, UX NPUMEHEHME
BCEraa onpaBAaHO BO MHOMMX MOMELLeHUsAX, 0CO6EeHHO B pa-
6ounMx KabuHeTax C KOMMblTEpPaMn WM C HaMNpPsSXKEHHOW
3puTenbHon paboTon.

K opyrum dakTopam, onpeaensiolimM KoMGopTHOCTb 0CBe-
UEHNS, OTHOCSTCS: pacnpeneneHne ApKOCTU B NoJie 3peHus,
HanpaBfeHHOCTb CBeTa, TeHeobpa3yLme CBONCTBA CBETa,
aKyCTUYecKue NoOMexu OT OCBETUTENbHbLIX MPMBOPOB M T. A.

OOHWM 13 CPeACTB NOBbILLEHWNS KOMMOPTHOCTU OCBELLEHNS
NpW 0LHOBPEMEHHON 3KOHOMMM 3/TEKTPO3HEPT MM B HACTOsILLEE
BpeMs ABSOTCS aBTOMaTM3MPOBaHHbIE CUCTEMbI yNIpaBieHNs
oCBeLLeHUEM.

8.1.3. be3onacHocTb ocBeLeHuUs

BesonacHocTb ocBelleHna onpependeTcd, npexge BCero,
KJ1aCCOM 3allNTbl OCBETUTEJIbHbIX I'Ipl/I60pOB OT MopaxKeHund
J'HO,EI,eI7I ANNEKTPUNYECKMM TOKOM. O,D,HaKO OCBETUTEJIbHbIE NMPU-
60pbl C pa3pdagHbIMK NaMnaMn 4BNAKTCA NOTeHUMaIbHbIMU
MCTOYHMKAMW U 3KOJIOTNYECKOM OMNaCHOCTW, TaK KaK BCe pa3-
psaHble NaMnbl COAEPKAT KPaHe SO0BUTYO PTyTb. [103TOMYy,
Kpome 3ﬂeI-(TpI/ILIeCI-(OI;1 3alWWTbl, B OCBETUTEJIbHbIX ﬂpl/I60an
OOJIXKHbI ObITb MPeayCcMOTPEeHbl Mepbl 3aLLMUTbI OT pa3pyLUeHns
Nnamr, BblNnadeHna nx n3 NaTtpoHoB M T.M. 3TN MEpbl obecneyu-
BakOTCHA KOHCprKLI,IAeﬁ I'lpl/l60p08 M Ka4yeCTBOM MUCNOJIb3yEeMbIX
B HMX 3JTEKTPOYCTAHOBOYHbIX VI3)J,€J'IVII;I. B cBA3W ¢ 3TuM cne-
OyeT elle pa3 HanoMHUTbL 0 HeJonyCTUMOCTN NCNOJIb30BaHNA
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B Ka4yeCTBEHHbIX CBETU/IbHNKAX HeJ0bpoKaYeCcTBEHHbIX KOMMEK-
TYIOLLMX U3LEMMIA, B YaCTHOCTU, 3/1EKTPOYCTaHOBOUHbIX

Ocoboe 3Ha4yeHMe BOMPOCHLI He3onacHoCTM npuobpeTatoT
NPV OCBELLEHNN B3PbIBOOMACHbIX 1 MOXapoomnacHbIX nomeLlle-
HWI. B TaKMX noMeLleHnsX Kputepuim 6e30nacHoOCTM ABNsSeTCS,
6e3ycnoBHoO, Hanbonee 3Ha4YMMbIM. 115 OCBeLleHUs B3PbIBO-
OMNacHbIX MOMELLEHMA MOTYT UCMOJ1Ib30BaTbCA TOMIbLKO CreLn-
anbHble CBETUBHUKM, NMeloLWMe B MapKMpoBKe 0603HaYeHne
Ex. B3pbiBo6e3onacHoOCTb 0cBETUTENbHbLIX NPMbopoB obecne-
yMBaeTCa UX KOHCTpyKumeln. CBeToTexHUYecKmMe napaMeTpb
B3pblBOOE30MACHbIX CBETUIIbHUKOB 3aMETHO XYXKe, YeM y 06bIu-
HbIX, MO3TOMY NMPUMEHATL TaKMe CBETUNbHUKM /15 OCBeLLeHNs
HEB3PbIBOOMACHbIX MOMELLEHNA HET CMbIC/a.

Moxapobe30nacHOCTb 0CBETUTENbHbLIX Npnbopos obecne-
YMBAETCH UX KOHCTPYKLMEN, BIBOPOM KOHCTPYKLMOHHbBIX 1 CBE-
TOTEXHUYECKUX MATepManoB M OrpaHUYeHneM MaKCUMasnbHOM
TeMnepaTypbl, 4O KOTOPOM MOryT HarpeBaTbCs OTAESbHbIe
aneMeHTbl. s ocBeTUTeNbHbIX NMPMOOPOB C 3epKasibHbIMM
0Tpa)kaTesI MM U C raforeHHbIMU aMnaMu HakaauBaHus Unm
MeTassiorasoreHHbIMIN TaMnamMn MHOrAa OrpaHMYnBaeTCs eLle
N MUHMMabHOE pPaccTosiHME OT BbIXOAHOMO OTBEPCTMS Npubopa
[0 OCBELLLaeMolm MNOBEPXHOCTU.

C TOYKM 3peHnsa 6e30NacHOCTM HEOBXOANMMO OTMETUTb ellle
0[HO 06CcTOATENBLCTBO. B nocnenHee BpemMs Noay4YmIv WMpoKoe
pPacnpocTpaHeH e rajsloreHHbie amMnbl HaKanMBaHWUs C UHTEp-
bepeHUMOHHbIMM 0TPAXKaTENSAMM, YacTO HAa3biBAEMbIE NIaMMNaMU
«XOSI0QHOr0 CBeTa». Kak y»Ke O0TMevyasnocCb B rnase 4, Takue
namnbl MOTYT MUCMOMb30BaTbCSA TOSbKO B CleLnanbHo npea-
HA3HaYeHHbIX OCBETUTENbHbIX Npubopax. [puMeHeHne namn
«XOJIOAHOrO CBETa» B 0ObIYHbIX CBETUSIbHMKAX MOXET BbI3BaTb
HeIooMnyCTUMbI Neperpes Kopnyca 1 cTaTb NMPUYMHON noxapa

K Bonpocy 6e30M1acHOCTX MOXHO OTHECTW 1 Npobnemy yTn-
NM3aLnn BbIXOOSAWMX U3 CTPOS pa3psaHbix Namn. Tak Kak Bce
paspsaaHble aMnbl cogep»aT pTyTb, TO AN NpenoTBpalleHuns
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3arpsasHeHuns Bo3ayxa napamu pTyTv UX Hesb3s NpocTo Bbibpa-
CbIBaTb, KaK 00bIYHbIN Mycop. HepaboTatouime namnbl OOMXKHbI
CKMagmMpoBaThea (6e3 nx paspyLleHns) B onpeaeseHHbix MecTax
1 3aTeM NepenpaBnsTbCs B CNeunann3npoBaHHble MyHKTbL. Tam
Ha cneunanbHbIX yCTaHOBKAxX MPOU3BOAMTCS pa3pyLLleHne namn
N N3BNeYEHNe U3 HUX PTYTH, TIOMUHOGOPOB 1 BoSibGpama Ans
nanbHenwen nepepaboTKm.

8.1.4. Hape)xHoCTb ocBeLLeHuUs
HapeXXHocTb Kak KpUTEpUI KayecTBa OCBELLEHUs BKoYaeT
MOHATMS CPOKa CY>KObl, 3aBMCUMOCTM MAapPaMETPOB OT BHELLIHMX
BO3JENCTBYOWMX GaKTOPOB (TemMnepaTypbl ¥ BAAXHOCTW BO3-
OyXa, 3anblIEHHOCTY, HaNMuynsa NapoB arpecCMBHbLIX BELLECTB,
MeXaHWYEeCKNX BO3OENCTBUI — BUBPALMM, YOapoB U T. M.), U oT
KauyecTBa 3/IeKTPOIHEPTUN.

Cpok cny»bbl 0cBeTUTENbHbLIX NPMBOPOB onpedenseTcs,
B OCHOBHOM, YCTAaHOBJ/IEHHbIMW B HUX UCTOYHMKAMWM CBETA, TaK
KaK CPOK CNy»Bbl apMaTypbl, 3N1EKTPOYCTAHOBOUYHbIX N3A4ENNN,
annapaToB BKJIOYEHNS, ONTUYECKMX 3/1EMEHTOB, KaK NpaBuiio, Ha
NopsAOKK BbiLLe, YeM y namn. [1pu oueHKe 0CBETUTENbHbIX NPKUBo-
POB C TOYKM 3PEHUSA HALEXKHOCTN HEOBXOOAMMO MMETL B BMAY, UTO
NlaMMbl HAKaNMBaHMA UMEKT HaMMEHbLLWIA CPOK CNY»Kbbl cpeamn
MCTOYHMKOB cBeTa. Kpome Toro, CpoK cny»6bl naMn HakanneaHmsa
3aBUCUT OT NapaMeTpoB 3NEKTPMYECKOM ceTh ropasno bonblue,
YyeM y paspsaHbIX Namn. YBenmuyeHne HanpsKeHms cety Ha 5%
BEAET K CHUXXEHMIO CPOKa CNY>KObl 1aMN HaKanMBaHWsA NoYTu
B 3 pa3a, a IOMUHECLEHTHbIX J1aMM C XOPOLLUMMM 31eKTPOMarHuT-
HbIMK BannacTtamum Bcero Ha 5%. BkatoyeHme NIOMUHECLEHTHbIX
N1aMn C 3N1eKTPOHHbIMUK BannacTamMmm yBENMUYMBAET UX CPOK CITYXK-
6bl 40 NONyTOpa pa3 1 AenaeT ero NpakTUYecKn He3aBUCKMbIM
0T KonebaHmn HanpsiXXeHUs CeTun.

HanexxHaa paboTa ocBeTUTENbHbLIX NPMBOPOB B yCNOBMSX NO-
BbILLEHHOM BNAXXHOCTW, 3aMbIIEHHOCTK, MPUCYTCTBMS B BO3AyXE
MapoB arpeccuBHbIX XMMUYECKNX CoedMHeHnn obecneymnBaeTcs
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NX KOHCTpyKumen. [1ns ocBelleHNs NMOMELLEHNI C BbICOKOM
BNaXHOCTbIO (BaHHbIX KOMHAT, OYLWEBbLIX, NPAYeUHbIX, 3aKpbi-
TbIX NiaBaTefbHbiX 6acCeHoB) HEOBXOAMMO MCMONb30BaThb
CBETUJIbHUKWM CO CTemneHblo 3alnTbl He HuxKe IP54. B ocobo
ChIPbIX U MblIbHbIX MOMELLEHUSX, @ TAKIKE B LIeXax XMMNYECKUX
NPeanpuaTUA cTeNeHb 3aLlUTbl 4OSXKHA BbITh P65,

Mpv oCBeLLeHNM CMOPTMBHLIX 3aJ10B HEOOX0AMMO YUNTLIBATL
BO3MOXHOCTb MONagaHus B CBETUbHUK MSAYOM UK OPYruM
CMNOPTMHBEHTapPeEM. 3aliMTa TaKMUX CBETUSIbHMKOB OT pa3pylue-
HUs obecneymBaeTca MeTaIMYeCcKon CeTKON, ycTaHaBnBae-
MOW MOBEepX paccemBaTenen.

8.1.5. 3KkoHOMUYHOCTb
OueHb BaXKHbIM KPUTEPMEM Ka4yecTBa OCBELLEHUS ABNSETCS
3KOHOMUYHOCTb.

Kak noka3blBAeT OMbIT, 3@ peasibHoe BpeMs aKCnayaTaumm
0CBETUTENbHbLIX ycTaHoBOK (10-15 neT) B NpOMbILLEHHbIX
N aOMUHUCTPATUBHbLIX MOMELLEHMAX KanuTasnbHble 3aTpaThl
(CTOMMOCTb CaMUX CBETUITILHUKOB C laMMNaMmn 1 MX MOHTaa) co-
ctasnsaoT 10-15%. 3aTpaThl Ha 06CAYKMBaHME (YUCTKA, 3aMeHa
MCTOYHWKOB CBETA) — 0K0os0 15%; 3aTpaThl Ha 3/IEKTPO3HEPTUIO
70-75%. B ctpaHax 3anagHon EBponbl n AMepuKu, roe Tpya
N 3NEKTPO3HEPrmsa gopoxe, YyeM B Poccuun, [ons KanutanbHbIX
3aTpaT ele MeHblle. [103TOMy Npu BbiGOpe CBETUNBbHUKOB
HEeobXOAMMO YyUMTbIBATb HE TOJSIbKO UX LiEHY, HO U CyMMapHble
pacxonbl Ha OCBeLLEHME.

Ecnun KanuTanbHble 3aTpaThl ONPEfensioTcs, B OCHOBHOM,
LEeHOW CBETWUJIbHWKOB M HE 3aBUCHAT OT CBETOTEXHWMYECKMX Na-
paMeTpoB UCTOYHWMKOB CBETa, TO pacxofdbl Ha 0bcny»mBaHue
N CTOMMOCTb 3/IEKTPO3HEPTMM HANPSIMYD CBA3aHbl C 3TUMU
napameTpaMu — MX CBETOBOM OTAAYeN MU CPOKOM Chy>Kbbl. Ha
KONMYeCTBO MOTPebSEeMON 3NEKTPOIHEPTUN BAUSAKOT napa-
MeTpbl N CaMUX CBETUIIbHWKOB, NMPEXAEe BCEro, xapakTep ux
cseTopacnpeneneHus (KCC) u kna.
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OyeBMOHO, YeM Bbille CBETOBAs OTHAa4Ya UCTOYHMKA CBETa,
TeM Npu MeHbllen noTpebnseMon MOLWIHOCTM MOXKeT ObiTb
obecneyeHa Tpebyemasn ocBeuleHHOCTb. C 3TON TOYKM 3peHus
CaMble HEeBbIFO4HbIE MCTOYHUKM CBETA — JlaMMbl HAaKaIMBaHUS,
a Hanbonee NpeanoYTUTENbHbIE /1S BHYTPEHHErO OCBELLEH WS
aOMUHUCTPATMBHbBIX MOMELEHNN — JIIOMUHECLEHTHbIE 1aMIbl,
0191 HAPY>XHOr0 OCBEeLIeHUS U OCBELLEeHUS HEeKOTOPbIX MpPOo-
MbILISIEHHbIX MPeAnpuUATUA — HATPMEBbIE JlaMMbl BbICOKOMO
nasnerHns. Npn paBHbIX OCBELLEHHOCTSX OCBETUTE IbHas yCTa-
HOBKAa C XOPOLUMMU NIIOMUHECLIEHTHbIMMK TamnaMu notpebnseT
B 7-10 pa3 MeHbLUY0 MOLLHOCTb, YEM C TaMNaMn HaKaNMBaHNS.
EcTecTBEHHO, YTO CBETUSIBHUKM C TIOMUHECLLEHTHBIMWU laMnamn
CTOSIT 3HAYUTENIbHO OOPOXKEe, YEM C NlaMnaMmn HakannBaHus.
OpHako 6osbliMe NepBoHaYasbHble 3aTpaThbl BbICTPO OKYNATCS
3a CYET COKpaLLeHNst aKCMyaTaUMOHHbIX PacxomoB.

B nocnenHue roabl No BaXKHEWLWNM NapaMeTpam — CBETOBOM
0Thauye 1 CPoKy CAy»6bl — Ha MepBoe MeCcTo BbIABUHYNCH CBe-
TUNBHMKN CO cBeToOMoAaMu. B page cnyyaes no cBeToBOM 0TAA-
Yye OHM MNPEBOCXOAAT SyYLllne CBETUTbHUKMN C JIIOMUHECLEHTHbLIMU
naMmnamm n NpubnMKatTCs K CBETUNIbHMKAM C HaTpUEBbLIMU
flaMMamMm BbICOKOro AasneHns (cM. 06 aToM pasgen 4.5). Mo cpoky
CNy»6bl CBETUTbHUKN CO CBETOAMOLAMMN YACTO TaKIKe NPeBoCXo-
OST CBETUNbHWKA C TPAANUMOHHBIMU UCTOYHUKAMM CBETA.

OpHako B NnpobrieMe 3KOHOMUYHOCTU CBETU/TbHMKOB CO CBe-
ToOoMoOaMu He BCe TaK MpocTo. B medaTn yacTo BCTpeyvatoTcst
coo6UIeHNsA TMNa: «3aMeHa CTapbiX CBETU/IbHWUKOB Ha HOBblEe
CBETOAMOAHbIE MO3BOSIAET 3KOHOMUTb [0 70% 3n1eKTpo3Heprm
M COKPATUTb 3KCMJlyaTauMOHHbIe PAcXobl Ha OCBELLEeHME B NATb
pa3». [1pn 3TOM 06bIYHO HE YKA3bIBAETCS, KaKWe MCTOUYHMKN CBe-
Ta 6bIIN B «CTapbIX» CBETUJIbHUKAX W 3@ CYET Yero rnosyyeHa
yKaszaHHas akoHomus. MNonpobyem pa3obpatbcs B 3TOM Aere
6e3 NpenB3aToCTy.

B HacTosee BpeMsa 0CHOBHbIMM MCTOYHMKAMMK CBETA A5
BHYTPEHHEro OCBeLleHNs 06LeCTBEHHbIX 30aHNI ABASIOTCA
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JIIOMUHECLIEHTHbIE J1aMMbl, OS5 OCBEeLIeHUS MPOMbILLINEHHbIX
npennpuaTUiA c oTCyTCTBMEM TpeboBaHMIA No LBeTonepeaaye —
namnbl Tuna LPJ1, 0ns Hapy»XHOro oCBelleHns — HaTpueBble
JlaMnbl BbICOKOTO AaBneHus. [apaMeTpbl 3TUX laMn NpUBeaeHbI
pasgene 4 (tabnuua 27).

Ecnu cyamTb no 3HaYeHUAM CBETOBOM 0THAYM, NMPMBOOM-
MbIM B PEKJTaMHbIX MaTepuanax, a uHorga W Katasjorax, Ha
«rofible» CBeTOAMOAObl, TO 3TM UCTOYHMKM CBETA 3HAUYUTENBHO
NpPeBOCXOAAT BCe «TpaanumnoHHble». OgHako B nione 2012 roga
BcTynun B cuny FOCT P 54330-2011. Mo atomy OCTy gns
CBETUNIbHWKOB CO CBETOAMOOAMMW BBOAMTCSH KOHTPOSIbHbIN
nokasaTenb 3QPEeKTMBHOCTU: CBETOBASA 0TAa4Ya CBETUIbHUKOB
0O0MXKHa BblTb He HUXKe 65 NM/BT. Ha dpoHe 3aaBneHnin MHO-
rmx GUpM 0 CO34aHNM CBETOAMOA0B CO CBETOBOM 0TAaYen 0o
150 nM/BT (a To v BbiLwe) 370 TpeboBaHWe BbIMAANT 00BOLHO
CKPOMHbIM. OO HAKO pe3ynbTaThl UCMbITaHWUI Boslee CcTa TUMOB
CBETWU/IBHWKOB CO CBETOAMOAAMM NYUYLINX MUPOBbLIX MPON3BO-
outenen, B ToMm uncne Cree, Lumiled, Nichia, noka3sbiBatoT, 4To
3TOMY CKPOMHOMY Tpe60oBaHM 0 YI0BNETBOPAIOT 4aJIeKO He BCe
CBETUSIBHUKMW.

Bo-nepBbix, HEOBXOAMMO Y4YNUTbIBATb, YTO MapaMeTpbl cBe-
TOAMOO0B OatoTcsa Ans TeMnepaTypbl p-n nepexoda +25 °C,
a peanbHas TemMnepaTypa, Kak npasuno, coctasnset 90-120 °C.
Bo-BTOPbIX, CBETOAMOMbLI BKJIIOYAIOTCSA TOSIBKO CO CreumnasnbHon
annapaTtypoi (ynpasnsiooumMM yCTPOMCTBOM), KM KOTOPOro
06b14HO paBeH 85-90%. B-TpeTbux, He yunTbIBAOTCS NOTEPU
BO BTOPMYHOM ONTUKe, cocTaBnsawoume He meHee 8%. B utore
oT 150 nM/BT «ronoro» cBetoomoma B CBETUJIbHUKE OCTAeTCA
B Nydlwem cnydae 60-75 nm/BT.

CeeToBasi oTAa4Ya peasbHbiX CBETUIbHWMKOB C HAaTpMEBbI-
MW flaMnaMK BbICOKOrO gaBfieHnsa molHocTbio 250 n 400 Bt
(HanBonee pacnNpPOCTPAHEHHbIX B YIMYHOM OCBELLEHWN) B pe-
anbHbIX ycnoBusix coctaenset okono 100 nm/BT, ¢ 3epKanbHbI-
MW HaTpueBbIMM NaMnamn Tuna «Pedbnake» — go 130 nmM/BT,
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C JIIOMUHECLEHTHbIMW N1aMnaMn B Tpybkax anameTpom 16 Mm—
70-90 nmM/BT, ¢ MeTannoranoreHHbIMM 1amMnaMm ¢ Kepammye-
cknumun ropenkamm — 70 =80 nm/BT. N03TOMy HEMOHSATHO, 3a cYeT
Yero MOXET MOJYYUTHLCSA XOTb KaKas-TO 3KOHOMUS 3N1EKTPO3HEpP-
rUK, HE TOBOPS YXKE 0 «TPexKpaTHOM».

HenoHATHO 1 CHMXKeHWe 3KCMyaTauMoHHbIX 3aTpaT. Mog
3KCMJlyaTauMOHHbIMW 3aTpaTaMyn MNOHMMAIOTCS 3aTpaThl, CBA-
3aHHblE C YNCTKOM CBETUSIBHMKOB M 3aMEHOW BbIXOASLLMX U3
cTpos namn. Ymuctka HeobxoamMa BO BCEX Cly4dasXx, He3aBMUCUMO
0T TMNa UCTOYHMKA CBeTa. 3aMeHa NaMn J0MXKHa NpPou3BoaNTb-
CS NPW CHUXKEHMM X CBETOBOMO NOTOKA Ha 3a4aHHYH BENINUYMHY.
Mo TexXHMYEeCKON OOKYMEHTaUMM CHUXKEHNE CBETOBOMO NMOTOKa
K KOHLLY CPOKa CNy>06bl ON151 «TOHKMUX>» JIIOMUHECLEHTHbIX J1TaMn
coctasnseT 5%, oNs HaTpWeBbIX S1laMMN BbICOKOMO AaBeHUs
N MeTaNIorasoreHHbIX 1aMn ¢ KepaMMyecKnMmn ropesikamm —
20%. CHM»XeHWe CBETOBOMO NOTOKA CBETOAMOI0B O4YEHb CUTBHO
3aBWCUT OT TEMNEPATYpPbI P-N Nepexofa W, Kak NpaBuo, CoCTaBs-
nseT He MeHblue 30% 3a 20-25 Tbicsy yacos. O pe3ynbraTax
NCMbITAHNI CBETUIBHWKOB CO CBETOAMOAAMM MO CrneunanbHon
nporpamme CALIPER B CLLIA 66110 CKa3aHo BblLLE.

OyeHb nMoKasaTeflbHbl CTaTbM ObIBWErO MNpe3naeHTa
MexxayHapogHon koMuccum no ocselleHunto (MKO) 1 rnasHoro
ceeToTexHuKa ¢upmbl Philips Ban Bommens (CeeToTexHuKa
Ne 4,2010 . Ne 1, 2011 r.), KOTOpbIV NULWET:

«B 0bnactn TpagMUMOHHOIO OCBELLEHUS 3HauyuTesbHoe
60NbWMHCTBO MOCTABLMKOB CBETOTEXHUYECKMX U3OENNN
1N NPOEKTOB NPeACTaBnaoT 4OCTOBEPHbIe AaHHbIe, @ B 061actu
0CBeTUTENbHbIX MPUBOPOB CO CBETOAMOAAMM CITULIKOM 4acTo —
HeLocToBepHbIe. [1pMynHa 3TOro, BEPOSTHEE BCErO, B TOM, YTO
MOKa 04YeHb YacTo NPOAYKLUMS N MPOEKTUPOBaHME He OTBeYatoT
3anpocaM KoHeYHbIX NoTpebuTenen. Takoe noseaeHne NocTas-
LMKOB NPUBOAUT K TOMY, YTO HOBble NOTPebUTeNr CBETOAMOA0B
Pa304apOBbLIBAOTCS B CBOMX OXKMAAHUSX, @ 3TO, B CBOKO 04epelb,
MellaeT BbICTPOMY W yCMewHOoMY MosABMEHU0 CBETOAMOL0B

n.n. BAP®0ONOMEEB



XOPOLIEero KayecTsa B M3OeNMAX M YCTAaHOBKAX Kak Ha noTpe-
HMTENbCKOM, TaK U Ha NpodeccMoHanbHOM pbiHKax. B kaue-
cTBe npuMepa, B [oN1aHACKOM METPOIOrMYECKOM UHCTUTYTE
VSL B 2009 rogy 6611 NpoBepeHbl NapaMeTpbl CBETOANOOHbBIX
namn 4na NpsMon 3aMeHbl 1laMn HaKanWBaHUsA NATWU 6peHaoB.
MN3roToBUTENW NaMn 3a8BASAM, YTO MO CBETOBOMY MOTOKY OHMU
COOTBETCTBYIOT JlTaMNaM HaKanmMBaHWsa MolwHocTblo 25 1 40 BT,
McnblTaHWa »Ke nokasanu, YTo CBETOBOW MOTOK MPOBEPSIEMbIX
CBETOAMOLHbIX NaMM ropasno MeHblUe, YeM y N1aMn HaKaMBaHNS
MOLLHOCTbIO 15 BT. Tak»Ke 1 B NPOEKTax 0CBELLEHWNS CO CBETOAMO-
OaMU: MOPON 3a9BNSAETCA «3KBMBANEHTHOCTb» TPAAULMOHHbLIM
OCBETUTENIbHbIM YCTAaHOBKAM, TOTAa KaK peasibHble YCTaHOBKM CO
CBETOAMOOaMMN He 3KBUBASIEHTHbI UM M0 YPOBHIO USTX PpaBHOMEp-
HOCTW OCBELLEHMS UIN MO OrpaHUYEHUIO BNECKOCTU.

MpobnemMa OoCTOBEPHOCTN NapaMeTpoB CBETOAMOA0B B pe-
allbHbIX YCITOBMAX 3KCMyaTalMn 04eHb Cepbe3Ha, U He TOJIbKO
B Halew cTpaHe. XBaCT/IMBbIe 3a51BNIEHNS HEKOTOPbIX MPOU3BO-
OnTenemn N oTKPOBEHHOE MCKaXeHMe GaKToB Ha 3Ty TeMy MOryT
TOJIbKO HaBPEOMUTb 3TOMY HOBOMY W, 6e3yCNOBHO, MepCneKTUBHO-
My HanpaBneHunto CBeTOTeXHUKW. [oxxanyn, Hanbonee nocTosep-
Hble OaHHble NpeaocTaBnseT AnoHckaa dupma Nichia — poanHa
CUHWUX 1 Benbix cBeToAMOA0B: cpoK cny»6bl 40 000 yacos npwu
CHWMXeHuUn ceeToBoro notoka Ha 30%, cBeToBasa oTaoava — 4o
90 nM/BT (npw Temnepatype Ha KpucTanne +25 °C).

Mpu oLeHKe 3PPEKTUBHOCTU «CBETOAMOQHOM0» OCBELLEHUS
Yalle BCero BCTpeyaeTcs oWmMbKa, CBA3aHHasA C NpsMoi 3aMe-
HOM JIOMUHECLLEHTHbIX J1aMM B CBETU/IbHUKAX Ha aHaNorMyHble
Mo reoMeTpMYecKMM pasMepam CBETOAMOAHble Nnammbl. Takue
NaMnbl, Kak H6bIN0 CKa3aHo B pa3faene 4, BbiMyCKaloTCs yxKe CoT-
HAMU GUPM B pa3HbIx cTpaHax. Kak npaBuio, MOWHOCTb TaKMXx
namn npu gnvHe 600 MM (aHanor NIOMUHECLIEHTHON Nammbl
moLHocThio 18 BT) coctasnsaet 10 BT, npu anvre 1200 mm (aHa-
nor 36 Bt) — 20 Bt v npu anvHe 1500 mm (ananor 58 BT) — 30 B.
Ha ocHOBaHWM 3TUX MOLLHOCTEN MPOM3BOANTENN CBETUBHUKOB
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6e3anennsUMOHHO 3aBNSIOT O ABYKPATHON 3KOHOMUM 31EKTPO-
3HEPrnK 1 CPOKe OKYMNaeMoCTU CBETUIIBHWUKOB CO CBETOAMOAAMM
B NonTopa-ABa rofa. Mpv 3TOM He yUYUTbIBAETCS, YTO CBETOBOM
NMOTOK CBETUJIbHMKA MPW TaKOM 3aMeHe 0Ka3blBAETCS MOYTU
B [1Ba Pa3a MeHblle, YeM CBETOBOM MOTOK JIIOMUHECUEHTHbIX
laMn, To ecTb AS15 CO34aHMs PaBHOW OCBeLLeHHOCTH TpebyeTcs
BLBOe 60Jiblliee KONIMYECTBO CBETUbHMKOB. NpocTon pacyeT
NOKa3blBAeT, YTO [aXKe Npu CBETOBOM 0TAAYe CBETOAMOOHbIX
namn 100 nM/BT 3KOHOMUKW 3/1€KTPO3IHEPrMM HE NMPOUCXOOMNT,
TO eCTb rOBOpPUTb 06 3KOHOMWYECKOW LEenecoobpasHocTu
He NpUXoauTCS.

O4HaKo, HeCMOTPS Ha OTCYTCTBME MPSMON 3KOHOMMUYe-
CKOW BbIFO4bl, MPYMEHEHWE CBETUNTbLHUKOB CO CBETOAMOAAMM
015 OCBelleHUss aAMUHUCTPATMBHbIX U HEKOTOPbIX MPOU3-
BOLCTBEHHbIX NMOMeLleHNI sBAseTcs LenecoobpasHbiM. 370
obycnoBneHo psaaoM GaKTopoB: aKoNornyeckom 6esonacHo-
CTbl0 CBETOAMOLOB, JIEFKOM YNpPaB/sieMOCTbl0 UX CBETOBbIM
NOTOKOM, OTCYTCTBMEM Ny/bCalMiN CBETOBOr0 NOTOKA, XOPOLeN
uBeTonepenaven, BOIMOXHOCTb KOHCTPYMPOBAHUS CBETUIb-
HWKOB CaMblX HEODbIYHbLIX GOPM.

MNpvMeHeHWe CBETOAMOLOB A5 YTUAUTAPHOIO HAPYXHOro
OCBELLEHMSA [0CTaTOYHO nNpobnemaTnyHo. PeanbHas cBeToBas
oTha4Ya HaTpMEBLIX JTaMN BbICOKOro aaeneHus — o 150 nm/Br,
peanbHbIf e MX CPOK cnyxbbl y nydwnx ¢upm — 32 000 va-
COB, @ Y ABYXrOpenioyHbIX 1amn, Bbinyckaembix General Electric
1 elle HeckonbkuMn dupmamu, — 55 000 yacos. [To3ToOMy 3KOHO-
MMyecKas Bblroda ot 3ameHbl HJIB[ Ha cBeToAMOObI HE NPOCTO
BbI3bIBAET B0JbLIME COMHEHMS, @ ABASETCS YNCTON BblOYMKOM
HEKOTOPbIX aBTOPOB. HO Mo CpaBHEHMIO C PTYTHLIMK NaMnamMm
BbICOKOro nasneHus (OPJ1) ceetoomombl 4eNCTBUTENBHO MOTYT
CHM3MTb NnoTpebneHne anekTpoaHeprmum Ha 30-50% npu npu-
MEpHO OAMHAKOBOM CPOKe CIyXbbl.

B >KWbIX NOMELLEHUSAX CEerofHs Namnbl U CBETUNbHUKM CO
CBETOAMOLAMM TAKIKE He UMEeIOT peasbHbIX NMPENMYLLECTB nepes

n.n. BAP®0ONOMEEB



KOMMAKTHbIMW JIIOMUHECLIEHTHBIMW STaMNaMu, U CPOK MX OKY-
naeMocTu (eCNW CYMTaTb €ro He Mo PeKSaMHbIM 3asBKaM, a Mo
peasibHbIM NapameTpam) 3HaUMTENbHO MPEBOCXOAMNT PeasbHbIN
CPOK cny»6bl namn. MNpaeaa, 04HO HEOCNOpPUMOe MpenMyLle-
CTBO Y HWX BCE XK€ eCTb M CO BPEMEHEM OHO MOXET 0Ka3aTbCsl
pelaroLLnM — 3TO OTCYTCTBME HEOOXOAMMOCTIN B CrneumnasnbHon
YyTUAN3aLMKM, TaK KaK B OT/IMYME OT JIIOMUHECLLEHTHbIX Namn,
B CBETOAMOAAX HeT pTyTu. Ho 30eck ToXe noKa He BCe SiCHO.

JIHOMUHECLIEHTHbIE NIaMMbl MPUMEHSIOTCSA AN OCBELLEHMS
ye 6onee 70 neT (nepsble Takue Namnbl Nosenanck 8 1938 roay,
Korga umm 6bin oceellleH naBunboH CLUA Ha BecemupHom Bbi-
cTaske B [Mapwue). KoHeuHo, B EBpone v AMepuke Ao nosse-
HWUS KOMMNaKTHbIX JIOMUHECUEHTHbIX 1aMn (KJ1J1) co BCTPOEHHbIM
3NEKTPOHHbIM 6ANNACTOM «0ObIYHbIE» TIIOMUHECLEHTHbIE S1aM-
Nbl MCMOMb30BANUCh NOYTU UCKIHOYUTENBHO B 06LLIECTBEHHbIX
1 NPOMbILWNEHHbIX 3AaHMsX. Ho B AnoHMK elle B BOCbMUAECS-
Tble rofbl npowsnoro seka 6onee 90% xunnunw 661K 0OCBELLEHbI
NOMUHECLEHTHBIMU NaMnamMun. B MUHENHBIX NTIOMUHECLLEHTHbIX
nlaMnax CoOepXXuTcs pTyTU NPUMEPHO B OecsaTb pa3 6osblue,
yeM B KJ1J1, HO moYyeMy-To [0 MOSIBJIEHUS CBETOAMOAO0B KaK
MCTOYHWKOB CBETA BOMPOC YTUIM3aLUMM TaK OCTPO He CTos.

B aAMWUHUCTPATMBHbIX 1 NMPOWU3BOACTBEHHbLIX MOMELLEHMAX
noKa NpuYMeHeHWe CBETOAMOA0B OIS OCBELLEHMS TaKXKe 3KO-
HOMMWYECKM HEBBIFOAHO, KaK He neyYasbHOo 3TO NPM3HaBaTh. Ha
BbicTaBke «CBeT u 3aaHms» (Light & Building) Bo ®paHkdypTe,
coctosiBwencs B anpene 2010 roga, Osram akcnoHupoBsan
JNIMHENHble NoMUHecLeHTHble namnbl Lumilux TS5 MOLWHOCTbIO
25 BT co ceeTtoBow otgauen 116 nMm/BT (c yyeTom noTepb
8 3MPA) 1 namnbl HO XT T5 MouwHocTsio 54 1 80 BT co cpokoM
cny»6bl 45 000 yacoB. To eCTb MO 3TUM OCHOBHbIM NapamMeTpam
NIIOMUHECLEHTHbIE NaMnbl CHOBa BbIWNK Brnepen,. LleHa »e cee-
TOAMOL0B NOKa Ha MOPSAKM BbILE, YEM JIOMUHECLEHTHBIX TaMn.
CToMMOCTb annapaTtypbl BKJIIOYEHUS, HEOBXOAMMON N s cBe-
TOAMOLOB, U A1 1AM, MOXHO CYMTaTb MPUMEPHO OAMHAKOBOMN.
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BaxkHenwen npobnemMon npy NPOEKTUPOBAHUN OCBETUTENb-
HbIX YCTaHOBOK, ONpeaenstolWen UX 3KOHOMUYHOCTb, BNSeTCS
BbIGOp MCTOYHMKOB cBeTa. O4YeBMOHO, YTO MPW OCBELLeHUN
MPOM3BOACTBEHHbIX M 0OLLECTBEHHbIX MOMELLEHWI HET CMbICTa
MCMNOJSIb30BaTb S1IaMMbl HaKaNMBaAHUSA U3-3@ UX HU3KOW CBETO-
BOM OTOAYM M Masnoro Cpoka Ciy»bbl; KCTaTh, HOPMATUBHbIE
OOKYMEHTbI B Halllel cTpaHe TpebyloT NPUMEHEHUS B TaKMX
NOMELLEHNAX MCTOYHWMKOB CBETa CO CBETOBOW OTAa4yen He
Huxe 55 nM/BT. OgHaKo B BbITY Namnbl HAKaNMBaAHWA NOKa YTO
noyTn 6esanbTepHaTUBHbI Barogaps nx Aellesu3He, NPoCcTo-
Te BKJTIOYEHMUS U OTCYTCTBUIO PTYTU. KpOoMe 3TuX OOCTOMHCTB,
NlaMnbl HAKaNMBaHWs, B TOM YMcsie ranoreHHsle, obecneymBatoT
naeanbHyto LBeTONepenayy 1 noaToMy LWNPOKO MCMOMb3YHTCS
B TOProBbIX W BbICTABOYHbIX 3anax A BUTPUHHOIO M aKLEeH-
TUpyloLLero ocselleHus. [lewesble CBETUIbHUKN C 0ObIYHbIMMU
naMnaMn HaKaaMBaHUs MOTyT BblTb TaKXKe PEeKOMEeHOO0BaHbI
0J15 OCBeleHNst HebOoMbLIMX BCNOMOraTeNbHbIX NOMELLEHN
C HU3KMMU YPOBHSAMM OCBELLEHHOCTW.

[Ona ocselleHnss agMUHUCTPATUMBHBLIX M 0BLECTBeHHbIX
nometleHunin (opucos, WKos, BONbHUL, KOHCTPYKTOPCKUX BI0po
W T.N.) Ny4llie BCero noaxoasaT JIOMUHECLEHTHbIE 1aMMbl, B TOM
yucne KOMNakTHble, U cBeToamoabl. M3 MIOMUHECLEHTHbIX 1aMn
0CcobeHHO BbIAENAOTCS NaMnbl B Konbax anametpom 16 MM
(cepusa T5) — oHM MMEIOT HaMBOSbLIYIO CBETOBYH oTAady (4o
115 nm/BT), odeHb 6onbLon cpok cny»6bl (0o 45 000 yacos),
Masblil CNaj CBETOBOMO NOTOKA B TEYEHMe CPoKa CNyx6bbl (Bcero
5%), xopoLlyto LBeTonepenayy, yaa4yHo BM1CbIBAOTCS B pa3Mepsbl
CTaHOAPTHbIX MOAYJSIel NOABECHbIX MOTOJIKOB. Manbi onameTp
naMn no3sonsieT Haubosee pauMoHaNbHO Nepepacnpenenstb
CBETOBOW NOTOK, 0becrneynBas TeM caMbiM 6oJiee BbICOKME 3Ha-
YeHUSA KN v Ko3abdULMeHTa MCNOSIb30BaHMS CBETOBOMO MNOTOKA,
TO CTb AOMONIHUTENbHYIO 3KOHOMUIO 3/IEKTPOIHEPTUN.

Mpu BbIGOPE NIIOMUHECLEHTHbBIX J1aMM MO KayecTBy LBe-
Tonepenayn creoyeT OpUEHTMpOBaTbCA Ha TpeboBaHus

n.n. BAP®0ONOMEEB



eBpoOnencKmnx HopM oceelleHHocT EN 12464: B noMelleHNsAX
C ONnTeNbHbIM NpebbiBaHneM noaen Ry He LONXKHO BblTb MEHb-
we 80. OyeBNAHO, YTO B KOpMOOPaXx, TyaneTax u Apyrnx Bcro-
MOraTesibHbIX MOMELLEHUSAX BMOSHE NMPUTOAHbI U 3HAUYUTENBHO
6onee gelweBble aMnbl CO «CTAHAAPTHOM» LiBETONEpeaaden.
Jlamnbl ¢ «oTAnYHOM» LBeTonepenayen (R, He meree 90) cneny-
eT NMPUMEHATb TOJIbKO TaM, rae LBeTonepeaaya ABasaeTcs 0OgHUM
N3 rNaBHbIX KPUTEPUEB OCBELLEHWUS — B MONNIPadUM, TEKCTUb-
HOM M NIAKOKPACOYHOW MPOMBbILLIIEHHOCTH, B XYO0XKECTBEHHbIX
ranepesix, LBeTOYHbIX Mara3mnHax.

Kak y»Ke 6bl510 CKa3aHo, CBETUSIbHUKMN C IIOMUHECLEHTHbI-
MW flaMnaMu 1 COo CBETOAMOL4AMM 3HAUMTESNbHO JOPOXKE, YeM
C namnaMu HakanueaHus. OgHako 60JibluMe NnepBoHavasbHble
3aTpaThl BBICTPO OKYNATCS 3@ CYET MEHbLUENO Pacxofa 3/1eKTPo-
3Heprum 1 bonbllero cpoka cay»6bl 1amn. CpoK oOKynaemMocTu
MOXeT OblTb PACCYMTaH O0CTaToO4YHO NpocTo. [Tpu pacueTe yum-
TbIBAOTCS: LleHa CBETU/IbHMKOB M N1aMM, CTOMMOCTb MOHTaa,
CTOMMOCTb 3/IEKTPO3HEPI UM, rof0Bas HapaboTKa CBETUIIbHUKOB,
CPOK CNy»6bl TaMn, CTOMMOCTb 06cny»nsaHua. CneumanmncTsl
HemelKol ¢upmbl Osram paccymTanu, YTo CPOK OKYMNaeMocTu
npwn 3aMeHe Namn HakaJMBaHWS Ha KOMMaKTHble SloMUHeC-
LEeHTHbIe JTaMMbl CO BCTPOEHHbLIMW 3IEKTPOHHbBIMUK annapatamu
BKoYeHns (ueHa — okono 10 eBpo) Npu exeaHEBHOM Hapa-
60TKe Bcero 3 yaca M cToMMocTM anekTpoaHeprium 10 LeHToB
3a KWMJI0BATT-4ac COCTaBNseT OKOSI0 OAHOIO0 rofa.

Kpome 3KOHOMWW 3/1eKTPO3HEPTUN, NCMOSIb30BaHWE Jto-
MWUHECLIEHTHbIX JTaMN 1 CBETOOMOA40B BeOeT K COKPAaLeHMto
N OPYrUX 3KCMyaTaUMOHHbIX PAaCX0O0B, TaK Kak CPOK Cly»KObl
nx B 15-20 pa3 bonblle, 4eM y naMn HakanueaHus. Heobxoanmo
MMEeTb B BWAY, YTO B HEKOTOPbIX OCBETUTESIbHbIX YCTaHOBKAX
CTOMMOCTb paboTbl MO 3aMeHe NaMn 3HAYUTEsSIbHO NpPeBbIllaeT
CTOMMOCTb CaMux namn. 3T0 OTHOCUTCS, NPeXKAe BCero, K no-
MELWEHNAM C BbICOKMMM MOTOSKAMMN U C TPYOHOOOCTYMHbIMMN

CBETUJTbHUKAMW.
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B cBETUIBHMKAX OLHOMO TUMNA MOrYT YCTaHABAMBATLCS N1aM-
bl pa3Hoi MouyHocTu (18, 36 1 58 BT) 1 B pasHoM KonnyecTse.
Kak 6bino nokasaHo B pa3gene 4.3, cBeToBas 0TAava JIloMuU-
HECLIEHTHbIX 1aMn yBENUYMBAETCS C UX ASIMHOW, @ 4015 NOTEPL
MOLLHOCTM B [POCCENAX MPM 3TOM YMEHbLLAEeTCs, YTO BeAeT K ele
6onblueMy poCTy CBETOBOW OTAAYM KOMMJeKTa «iamna-ban-
nacT». Hanpumep, yeTbipe Namnbl MoLHOCTbIO 18 BT co3patoT
CBETOBOW NOTOK NpumepHo 4200 M 1 NoTPebNsAT MOWHOCTb
(c apoccensmu) 98 BT, a ase namnbi no 36 Bt — 5600 nm 1 85 BT
COOTBETCTBEHHO. [103TOMY CO CBETOTEXHNUYECKOW TOUKM 3PEHUS
NpUMeHeHWe CBETUABHMKOB C flaMnamMu MouwHocTelo 36 BT
npeanoyTuTeNnbHee, YeM C naMnamu MolHocTbio 18 BT. OgHako
npv BbIGOpE MOWHOCTW U KOSIMYECTBa JlaMn HeobXxoaMMOo yum-
TbiBaTb HE TOSIbKO MX CBETOBYIO OTHAA4y, HO U BCE OCTaslbHble
dakTopbl. [TpaKTUKa NOKAa3bIBAET, YTO B NMOMELLEHUNSAX C OTHOCHU-
TESIbHO HU3KMMM MOTOSTKAMM YaLle UCMOJb3YTCA CBETUIIbHUKM
c aMnamu MoLLHoCTbI0 18 BT, a B BbICOKMX NoMeLleHnsx (3,5 M
u Bbilwe) — 36 1 58 BT.

CyLlecTBEHHbIV BKN1aA B 3KOHOMMWIO 3JIEKTPO3HEPTMM MpU
0OHOBPEMEHHOM MOBbILEHNN KOMPOPTHOCTU U HAOEXKHOCTU
OCBELLEHMS [aeT WCNoSib30BaHMEe 3/EKTPOHHbLIX annapaTos
BKJIIOYEHUSA JIIOMUHECLEHTHbIX naMn. CBETUNbHUKN C 3feK-
TPOHHbIMM annapaTamy BKIIOYEHMS JOMKHbBI KaK MOXHO LIMpPe
BHELPSATHCS BO BCEX NOMELLEHUSX C ANNTENbHBLIM NpebbiBaHMEM
NOOEN NN UX HANPSXKEHHOWN 3puTenbHON paboTon. Poccninckmne
CaHuTapHble npasuna n HopMbl CanlnKH 2.21/2.1.1.1278-03 peko-
MEHIYIOT B NOMELLEHNSAX C AUCMNEAMU NMPUMEHSATL CBETUNbHUKM
C JIIOMUHECUEHTHbBIMW JTaMNaMU TOSTbKO C 3/IEKTPOHHbLIMM anna-
paTamu BKNYeHUs. VIHTepeCcHO TakXe 0TMeTUTbL — B benopyccun
3aKOHOLATENbHO YCTAHOBJIEHO, YTO B LWKOJbHbIX Knaccax ans
OCBELLEHWS [OMIXKHO MCMO/b30BaTbCS TOSTbKO BbICOKOYACTOTHOE
NUTaHWE IOMUHECLEHTHbIX NaMn. [JononHUTEeNbHYH 3KOHOMMIO
3/1EKTPO3HEPT NN B OCBETUTENbHbIX YCTAHOBKAX AaeT UCMOob30-
BaHWe annapaToB C PerynpoBaHWeM CBETOBOro MOTOKA flamn.

n.n. BAP®0ONOMEEB



Ha 6a3e Takux annapaTtoB CO34alTCsH aBTOMATM3MPOBAHHbIE
CUCTEMbl YyNPaBIEHNS OCBELLEHMEM.

ManomollHble MeTannoranoreHHble famnbl, 0COBEHHO
C Kepamuuecknumu ropenkamu (tuna CDM), ceituac goCTaTOYHO
WIMPOKO MPUMEHSIOTCSA ONS BUTPUHHOMO M aKUEHTUPYHOLLEro
OCBELLEHNS BMECTO rafloreHHbIX NaMn HakalMBaHUS, TaK Kak
NPy XOpoLlen 1 cTabunbHOW LIBETONEPENAYE OHM UMEKOT ropa3ao
6onbluMe CPOK Cny»bbl 1 cBeTOBYO oTAavy. KpoMe atoro, Me-
TannoraforeHHbIe Namnbl LUMPOKO NPUMEHSAOTCS B MPOXKEKTOPAX
151 HAPY>XHOI0 apXUTEKTYPHOMO OCBELLEHWS.

HaTpureBble naMnbl BbICOKOTO AaBeHMS He3aMeHWMbl 4NS
YJIMYHOIO OCBELLEHMS M A15 OCBELLEHWS TaKMX NPOM3BOACTBEH-
HbIX MOMELLEHNN, B KOTOPbIX HET TpeboBaHWM Mo KayecTsy
LBeTonepeaayn U TOYHOCTV paboTbl (MeTannypruyeckue, Me-
TannoobpabartbiBatoLmMe Lexa, CKagbl).

PTyTHblE namnbl BbICOKOTO AABJEHUSA C JIIOMUHOGDOPOM
(OPN) WWPOKO MCNONBL3YIOTCA B YUYHOM OCBELUEHWUW MasbiX
rOpoLO0B M BTOPOCTEMEHHbIX YNUL, B BOMbLUMX FOPOAAX, TaK Kak
OHW 3HAYUTENbHO [elleBfie HaTPMEBbLIX aMmn U He TpebytoT
MCMNOJSIb30BaHMS 3aXKMrakoLmx ycTponcTs. Bo BHyTpeHHeM ocBe-
WeHWM 061aCTb NPUMEHEHNUS TAKMX NNaMM — NPOM3BOACTBEHHbIE
nomelleHms 6e3 ocobbix TpeboOBaHUI K KayecTBy UBeTONepe-
nayum (cknanbl, aepesoobpabaTbiBaioline, XMMMYECKME Liexa).
B cTpaHax EBpocoto3a HaMeyeHO MOCTEMEHHOE U3bATME 3TUX
namn n3 ynotpebnenms k 2015 roay.

B Tex MecTax, raoe obcnyKneaHme oCBETUTENbHbLIX NPUBOPOB
3aTpygHeHo, NpeanoyTuTeNbHbl 6e331eKTpoHbIe JIIOMUHEC-
LUEHTHblE laMnNbl Y MHAYKUMOHHbBIE NIaMMbl BICOKOIrO AaBMEHNS
(«nnasMeHHble»), UMeloLLMe HanBobLLINK CPOK CNy»KObl cpeam
MacCOBbIX MICTOYHMKOB CBeTa.

8.1.6. Ypob6cTBO 3KCnyaTauum
Kputepuin ynobcTBa aKCnyaTaunm TeCHO CBS3aH C KpuTe-
pveMm 3aKkoHoMmuyHocTU. OH BKAOYaeT B cebs AOCTYMHOCTb
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CBETUIIbHUKOB A1 YMCTKM OMTUYECKMX 3N1EMEHTOB (0Tpa)ka-
Tesnen n paccensaTesieit) U 3aMeHbl UICTOYHMKOB CBETA MO Mepe
BbIX0[a WX M3 cTpos. YA006CTBO 3KCNyaTaumm obecneynsaeTcs,
C OZIHOM CTOPOHbI, PACMOOXKEHNEM CBETUILHUKOB, @ C ApYrow
CTOPOHbI — UX KOHCTPYyKUMen. MHorga BCTpeYatoTCs CBETUNb-
HWUKW, B KOTOPbIX 3aMeHa NeperopesLlInX NaMn sBASeTCs ro-
NI0BOSTOMHOM 3apayen, Tpebytouwen 6onblinx 3aTpat BPEMEHM
N NPUMEHEHUS CNeLManbHOro MHCTPYMEHTa.

YmcTKa CBETUBHMKOB JO/IXKHA NPOM3BOAMTLCS OT ABYX [0
[BEHaAuUaTh pa3 B rofd. B nbifbHbIX NOMELLEHUAX Lenecoob-
Pa3HO NPUMEHSATb CBETUIbHMKM CO CTEMEHbIO 3aLUThl HE HUXKE
IP54, Tak KaK BHYTPEHHMWE ONTMYECKME 3/IEMEHTLI B HWX OCTa-
OTCS YMCTBIMM, N NPOLLECC YNCTKM 3HAYNTENBHO YNPOLLAETCS.

8.1.7. 3cTeTnYHOCTb

3CTETMYHOCTb CBETUNLHUKOB [J18 OCBELIEHUS MPOMBbILLIIEH-
HbIX MPEANPUATUIA HE UMEET PELIAoLLEro 3HaYeHUs, O4HAKO
B OBLLECTBEHHbIX 30aHUAX W B BbITY OHA YaCTO ABIAETCSA OAHMUM
M3 PEeLLaLIMX KPUTEPUEB NPU BbIBOPE OCBETUTENbHBLIX MPU-
60p0B, @ NPY OCBELEHUN NPEACTABUTENBLCKUX MOMELLEHW,
YHUKANbHbIX apXUTEKTYPHbIX COOPYXEHUA U B pAde Opyrux
CIly4YaeB B KePTBY 3CTETUYHOCTW MPUHOCHATCA BCE OCTasbHbIE
KpuTepuu. B Takux momeLleHnsax 4acTo Ucnonb3yrtes (1 aTo
HEe 3ampeLlaeTcs HOPMaTUBHLIMU AOKYMEHTaMM) KpaiHe He-
3GDEKTUBHbIE NaMMbl HAKaAMBAHUA U XPYCTallbHble NIOCTPbI,
CO34aloLmne COBepLIEHHO HempuemneMyro 61eckocTs. TeM He
MEHee, MPU NMPOYMX PaBHbIX YCIIOBUAX U AJ18 OCBELLEHUs Npo-
MbILLIEHHBIX NPEANPUATUIA NoTPebUTenn NpeanodTyT 6oee
KPacuBble CBETUSIbHUKM HeKasucTbiM mogenam. Kputepuin
3CTETUYHOCTM MMEET CYLIECTBEHHOE 3HayeHue npu Boibope
OMN Hapy»HOro OEeKOPaTUBHOMO OCBELLEeHUA. ICTETUUYHOCTb
OCBETUTENIbHbLIX NPUBOPOB 06eCneYnBaeTCa UX KOHCTPYKLM-
e (bopMoi) 1 KadyecTBoM (LBETOM, GaKTYPOI) MPUMEHAEMbIX
Matepuanos. QueHb NPUBEKaTENbHO BLIFIAOAT, HAaNpUMep,
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CBETUNbHUKN C KOpMycaMu M3 CTEKJIOHAMONIHEeHHbIX MoMn-
3dUPHbLIX CMOS1, NonukapboHaTa, nonnamMmaa.

3CTeTMYHOCTb OCBELEHNS 3aBUCUT He TOSIbKO OT An3aiHa
0OCBETUTESIbHbIX MPUBOPOB, HO TaKXe OT MX PACMOSTOMKEHUS.
B nocnegHue rombl 04eHb WMPOKOE pacnpocTpaHeHue nony-
YMAM NOABECHbIE MOTOJSIKM, KOTOPbIe OTIMYHO COYETAlTCH CO
BCTPaMBaeMbIMU CBETUNTbHMKAMW C JIIOMUHECLEHTHbIMM J1aM-
namu 1 ceeToaMomaMu. IMeHHO Takow TN oCBeLLEHNA celnyac
Hanbosiee YacTo BCTPEYAeTCs B KPYMHbIX Mara3mHax u opyrmx
06LEeCTBEHHbIX MECTax.

B HEKOTOPbLIX MOMELLEHUSAX AOCTATOYHO XOPOLLO CMOTPATCS
OoCBETUTESIbHbIe YCTAHOBKW B BMOE CMJOLWHbIX CBETALLIMXCS
nnHWIA. On§a 3Toro pasHbiMn GUPMaMn BbiMyCKalTCS Tak Ha-
3blBaeMble MOAY/TbHbIE CBETUIIBHUKMN.

B noMelleHnsax ¢ HU3KMMK noTonkamu (0o 3,5 M) ueneco-
06pasHO MCMOS1b30BaTb BCTPANBAaEMble UM NOTONOYHbIE CBE-
TUNbHUKK. B Bonee BbICOKMX NOMELLEeHNAX Ny4Ylle NPUMEHATb
noOBecHble CBeTUbHUKN. [TpK 3TOM UCMoNb30BaHMe nogBec-
HbIX CBETU/TIbHWKOB MO3BONAET 3KOHOMUTbL 3IEKTPO3HEPTUIO,
TaK KakK paccTosHue 0T CBeTUSIbHWKA [0 OCBellaeMon no-
BEPXHOCTM CTAHOBMTCS MeHbLUE, @ OCBELWeHHOCTb 06paTHO
nponopuUMOHaibHa KBagpaTy 3TOro paccToAHMUs.

B koHue 90-X rofoB MUHYBLLIEro BeKa NCUX0SI0r1 pPasHblixX
CTPaH NPULLAW K BbIBOAY, YTO B MOMELLEHUSX C ASIUTENbHbIM
npebbiBaHWEM NtoAeN NpUMeHeHWe TONbKO BCTPanBaeMbIxX
CBETUNTbHUKOB HEeXenaTefbHO, TaK KaK MOTOMKM Mpu 3TOM
OCBEeLLAlTCS NMLb CBETOM, OTPaXKEHHbIM OT CTEH, nosa U Me-
6enn, 1 BbIFAAAT TEMHbIMU. 3TO OTPMLATESIbHO CKa3biBaeTCs
Ha CaMOYyBCTBUWN U HAaCTPOEHUK Noaei. [1o3ToMy, ecnin B TaKux
NOMeLLEeHUSX yXKe YCTaHOBSIeHbl BCTPANBaeMble CBETUIBHUKMY,
»KeslaTeNlbHO AOMNONHUTENIbHO UCMOMb30BaTb HACTEHHbIE UK
HanoJibHble 0CBETUTENbHbIE MPUBOPLI.

B HacTosiulee Bpemsi 3a pybexkoM Ons ocBelleHus no-
MELLEHNM C ONMTeNbHbIM NpebbiBaHWEM Ntoden Haubonee
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PacrnpoCcTpaHeHbl NOABECHbIE CBETUILHUKK C OTAENbHO chop-
mupoBaHHbIMK KCC B HMXKHEN 1 B BepxHen nonycdepax. B Takux
CBETUNBHUKAX «HUXHME» 1 «BEPXHME» TaMMbl MUTAKOTCS Yepes
OTAENIbHbIE annapaThbl C PerysMpoBaHNEM CBETOBOIO MOTOK3,
4YTO MO3BOJISET YCTaHaBNMBATbL ONTMMAaslbHOE COOTHOLIEHUWe
SAPKOCTEN CTEH M NOTOJIKA.

OuyeHb 3dEKTMBHbLI B HEKOTOPbLIX MOMELLEHUAX BCTPaU-
BaeMble CBETUJIbHWUKW HAMpaB/IeHHOM0 CBETA C KOMMNAKTHbLIMU
NIOMUHECLLEHTHBIMW MW MeTasNoranoreHHsIMmn namnamu. Ans
aKUEHTUPYIOLLENO OCBELEHUS BUTPUH, MY3EMHbIX U BbICTaBOY-
HbIX 3KCMOHATOB Hanbonee NPUroAHbIMU MOTYT OblTb CBETUMb-
HWKW C ranoreHHbIMW NaMnaMmn HakaamMBaHUs, MasOMOLLHbIMU
MeTasorasoreHHbIM1 NaMnamMm Unm co cBeToanmonamu, ycrta-
HaBMMBaeMble Ha LUMHOMPOBOAAX.

[ns ocselleHns BCoMOraTesibHbIX NoMeleHnin (Kopruaops,
NIECTHUYHbIE KNETKK, rapaepobsl), B KOTOPbIX MII0AM HAaXxooaTCs
He MOoCTOsHHO, Lenecoobpa3Ho Mcnonb30BaTh Hanbonee npo-
CTble CBETU/IbHMKK. ECnn npu 3TOM NOMELLEHNE Cbipoe WA
nblbHOE, To 6onee NPUroAHbl CBETUIBHUKM, Y KOTOPbLIX NaTpo-
Hbl 06eCneyYnBaloT BbICOKYIO CTeneHb 3aLmnTsl (IP 65).

8.2. Hapy»xHoe ocBelueHune
Hapy»Hoe ocBelleHVe MOXKHO PasfaennTb Ha ABe rpynnbl: GyHK-
LUMOHaNbHOe N OeKopaTUBHOE.

®yHKUMOHaNbHOE ocBelleHWe obecneymBaeT ocBelle-
HWe NPoe3XKen YacTu ynuL, OoPOor, TPAHCMOPTHbLIX Pa3BA30K,
TYHHENen, newexoaHbix nepexonos n ap. OcHoBHOM 3adadyen
GYHKUMOHANBHOrO HApYXHOro OCBelleHus saBnseTca obec-
neyeHmne 6e30MacHOCTU OBMIKEHMS TPAHCMOPTa U NewexonoB
B TeMHOoe BpeMs cyToK. CTaTUCTMKa pa3HbiX CTpaH NOKa3biBaeT,
4YTO XOpOLUEee Hapy»XHOe OCBelLeHWe CoKpallaeT KOMMYecTBO
OOPOXHOTPAHCMOPTHbBIX MPOUCLLECTBMIA B TEMHOE BPEMS CYTOK
B cpeaHeM Ha 30%.
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HopMbl GYHKLMOHANBHOrO HApy»HOro OCBELLEeHUs ycTa-
HoBneHbl Ceogom npasun CM 52.13330.2011 (CHuM 23-05-95).
OcHOBHOM HOPMUPYEMOW BEIMYMHOW NPM 3TOM, KaK Bblf1o CKasa-
HO B rnaBe 3, ABNSETCSA APKOCTb JAOPOXKHOro NoKpbiTus. Kpome
OCBELLEHHOCTW, APKOCTb JOPOXKHOI0 MNOKPLITUS 3aBUCUT OT TMMNA
noKpbITUSA (6eToH, achansT, rpaBuit) 1 ero coctosHMa (cyxoe,
MOKPOE, MOKPbITOE CHErOM W T. [1.), @ TaKXKe OT YrfoB nadeHus
cBeTa. M TonbKo B NpocTenwmx caydasax (rpyHT, webeHka, rpa-
BUI), KOTAA XapaKTep OTPaXXeHWsl CBEeTa OT MOKPbITUS BAN30K
K b dy3HOMY, SPKOCTb MPSIMO CBA3aHa TONbKO C OCBELEHHO-
cTbt0. JonoNHUTENBHO HOPMUPYETCS HEPABHOMEPHOCTb pacnpe-
neneHns apkoct. OTHOLIEHME MUHWUMANbHOM SPKOCTU MOKPLITUI
NpOoe3XKen YacTu ynuL, AOPor v NIOWAAEN K CPpegHeN SpKoCTU
LONXKHO bbITh He MeHbLue 0,4 Npu cpeHen HOPMUPYEMON SPKOCTM
He Huxe 0,6 ka/M? 1 He MeHbLue 0,3 Npy HopMe CpeaHen SPKOCTM
Huxe 0,6 ka/m? CoOoTHOLWEHWE MUHUMAJTbHOM M MaKCKMMasbHOM
APKOCTU AOPOXKHOMO MOKPBITUS Ha NOJSIOCE OBUMKEHUS AOJSIKHO
6biTb He MeHee 0,6 npu cpeaHen apkocTu Beiwe 0,6 KO/M? 1 He
meree 0,4 npu cpeaHen apkoctu 0,6 Ka/M? 1 HUxKe.

[ns obecneyeHns TpeboBaHMIN HEPABHOMEPHOCTU SSPKOCTH,
a TaKXXe NS MaKCMManbHOro yBENUYEHMS PacCTOSHUA MeX Iy
CBETU/IbHUKAMWN M COKPALLEHMS MX KOMMYECTBA, B GYHKLMO-
Ha/IbHOM HAPY»HOM OCBELLEHWMN UCMOMb3YHTCH CBETUIIbHUKM
C Wnpokumm (tuna LU), n pexxe — ¢ nonywmpoxkumu (trna J1) KCC.
B CHull pernameHTnpyeTCcs BbICOTa YCTAHOBKWN CBETUITbHUKOB
B 3aBucumocTy oT Tuna KCC 1 cBeTOBOr0 MOTOKA UCTOYHMKA
cBeTa B CBeTUNbHMKe. Hanpumep, ceeTunbHukm ¢ KCC tuna
LI n cBeToBbIM NoTOKOM naMnbl MeHee 5000 nM MoryT ycTa-
HaBMMBATLCA HA BbICOTE He MeHee 7,5 MeTPOB, a CO CBETOBbLIM
notokom 6onee 40000 nm — He meHee 13,5 meTpoB.; ¢ KCC Tuna
J1 - cooTtBeTcTBEHHO 7 1 11,5 MeTpoB.

Yaue Bcero gnsa GyHKUMOHANbHOMO Hapy»HOM0 OCBELLEHNS
MCMONb3YITCS CBETUbHWUKM, YCTaHaBIMBAEMbIE Ha Onopax
C MOMOLLbI O0CTAaTOYHO ASIMHHbLIX KPOHLWTENHoB (1-2,5 M).
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KpoHWTenHbl 0becne4ymBatoT HAKIOH MPOOOSIbHOM OCK CBe-
TUbBHWKA OTHOCUTENIbHO TOPU30HTANIbHOW MJIOCKOCTM, 4TO
No3BOMSAET YBEAMYNTL [0SO CBETOBOIO NOTOKA, NafatoLLyto Ha
NPOE3XYH Y4acTb, M YMEHbLIWTL A0S0, MAAA0LULYI0 HA TPOTYaphl.
Mpw ocBeLLeHNN YKL, UMerLW X 0coboe 3HaYeHne AN UCTopun
N KyNbTYpbl CTPaHbl, MHOTAA MCMONb3YTCS YANYHbIE CBETUb-
HUKW, B KOTOPbIX CBETOTEXHWYECKME MapaMeTpbl OTXOAST Ha
BTOPOW NNaH, ycTynas TpeboBaHmaM acTeTU4HOCTU. Hanpumep,
Hesckuin npocnekT B CaHkT-MMeTepbypre ocBelleH BeHYAOLWMMM
CBETUSIBHUKAMUN cO CHEPUYECKMMUM MOSTOYHBIMK paccenBaTe-
namum (KCC tuna M), koabduLmeHT MCNoNb30BaHNA CBETOBOIO
noToKka Kotopblx Bpsg nn pocturaet 20%. EctecTBeHHO, 4TO
B TaKMx GOoHapsax Tenepb UCMOMb3YOTCS HE ra30Bble NN KEpOo-
CMHOBbIE FOPENIKY, 3 BNOJSIHE COBPEMEHHbIE HAaTPMEBbIE STaMMbl
BbICOKOI0 [1aBfIEHMS, @ BMECTO CTEK/a — NoNMKapboHar.

NHorpa ons ¢yHKUMOHANBLHOIO Hapy»HOro OCBELleHUs
NPUMEHSIOTCA OCBETUTESIbHbIE CUCTEMbI CO CBETUIIbHUKAMM
C BTOPWUYHBIMW OTpakaTensamu. VICTOUHWMKM cBeTa B TaKuUX
CUCTEMAX YCTAaHABNMBAOTCS WUAW BHYTPU OMOPbI, UKW PALOM
C Hewn Ha HeKkoTopown BbicoTe. CBET OT MCTOYHMKA NafaeT Ha
BTOPUYHbLIN OTpaaTtesb (ANGPY3HbIN UM 3epKanbHbIA CO
cneumanbHo PacCcyMTaHHbIM NpoduseM) U OT 3TOro oTparka-
TENs — Ha OCBELLaeMylo 4acTb ynuL, Uav TpoTyapos. B kaye-
CTBE MCTOYHWKOB CBETA MCMOMb3YTCA MeTannoranoreHHble
MAN HATPUEBBIE NIAMMbl BbICOKOrO AaB/EHNA MOLLHOCTBIO [0
2000 BT. Ko3ddunumeHT ncnonb3oBaHMa CBETOBOro MOTOKa
B TaKWX CMCTEMaX, KaK NpaBuI0, HEBbICOK, HO MOJTHOCTbLIO UC-
Kto4aeTcst 6J1eCKOCTb, M OCBELLEHWE NOJTyYaeTCs KOMPOPTHbIM
N 3CTETUYECKN NpUBMeKaTeNbHbIM. [IpMMEpoM Takoro ocee-
LWEHNS MOXET CNYXWUTb Y4acToK ynuubl HernvHku B MockBe
HanpoTue Manoro Teatpa.

Ha TeppunTopurax aBTo3anpaBoYHbIX CTAHLMA U aBTOCTOSTHOK
MOTYT MPUMEHATLCS CBETUNbHUKK paccesHHoro ceeta (KCC —
™na [ nnu M), ycTaHaBnnBaeMble Ha BbICOTE He Hke 3 MeTpoB
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npwn ceetoBoM notoke namn go 6000 M 1 He HMXKe 4 MeTpoB
npu ceeToBoM noToke 6onee 6000 nM. He ponyckaeTcs npu-
MEHEHMe NMPOXKEKTOPOB, PACMOJIOMKEHHbIX Ha KPbILLIAX 1 HaBecax
1 HanpaBJIeHHbIX B CTOPOHY YL, ¥ [OPOT.

B KauecTBe MCTOUYHMKOB CBETA A1 GYHKLMOHANBHOrO Ha-
py>kHoro ocselleHnst CHul pekoMeHayeT rasopaspsigHble nam-
Mbl, NPENMYLLIECTBEHHO — HATPUEBbLIE JTAMMbI BbICOKOMO AABNEHUS.

[eKkopaTuBHOE Hapy>XHOe OCBELLEeHUE LOMKHO obecneyn-
BaTb XOPOLUYI BUMAMMOCTb U XYLOXECTBEHHYIO Bblpa3nTeb-
HOCTb Hambosnee BaKHbIX APXUTEKTYPHbIX W CKYIbMTYPHbIX
06bEKTOB, 3/IEMEHTOB Caf0BO-NAPKOBOr0 WMCKYCCTBa, NaHA4-
WadpTHOM apxmuTeKTypbl. B nocnegHve rogbl 04eHb LWMPOKOE
pacrnpocTpaHeHne Nosy4nno AEKOPATUBHOE OCBELLEHME Ca0-
BO-MapKOBbIX 30H KaK B 0OLLECTBEHHbIX, TaK M B YACTHbIX Cafax
1 napkax. O4eBMOHO, YTO XKECTKMX HOPMATMBHbIX TpeboBaHUN
K TAKOMY JEKOPATUBHOMY OCBELLEHWIO HE A0JIXKHO ObiTb — 30eCb
pellatollyto pofib UrpaeT MHAMBUAYANbHbIA XYA0XKECTBEHHbIN
BKYC MPOEKTaHTOB WM BNaLesbLeB 0CBeLLaeMblx 00BbEKTOB.
Tem He MeHee, B CBoae npasun Cl 52 13330.2011 ycTtaHoB-
fIeHbl HEKOTOpble TPeboBaHMS K OCBEUIEHMNI0 apXUTEKTYPHbIX
COOPY>KEHWI, peKiaM 1 BUTPUH, 0 YeM Bbls10 CKa3aHo B rnase 3.

o CpaBHEHMIO C OCBETUTENbHBIMK NpubopaMu Ons GyHK-
LMoHanbHoro ocgelleHus, O gna 4eKopaTMBHOIO OCBeLLeHNs
3HauYMTeNbHO Ppa3HoobpasHee Kak MO CBETOTEXHUYECKUM
XapaKTepuCTMKaM, Tak U Mo KOHCTPYKTUBHOMY MCMOSTHEHWIO
N BHeWHeMy Buay. MHorne npegnpusTtus B Poccum 1 3a pybe-
YKOM NPOM3BOAAT CBETUbHWKN 151 AEKOPATUBHOMO HaPy»XHOro
0CBeLlleHNa c UMUTaumMen boHapen AeBATHaALaToro BeKa («nog
CTapUHY»), HanpuUMep, YyryHHble GoHapw, YCTaHOBEHHbIE B Ne-
wexoaHon 3oHe Ha CTtapom ApbaTte B Mockae.

[ns ocBelleHNs JOPOXKEK B cafax v NapKax WMPOKo npu-
MEHSII0TCS CBETUSTIbHUKW, yCTaHaBIMBAEMblE HENMOCPEACTBEHHO
Ha noysy («cToNGUKM»). B onopax Takmx CBETUIbHMKOB 4acTo
pacnofnaraeTcs annapaTypa BK/oYeHusa (opoccenn, a npu
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HEeobXx0AMMOCTU — 3aXKMratoline YyCTPONCTBA U KOMMAEHCUpPY-
lolLMe KoHAeHCaTopbl). MICTOUHUKM cBeTa 06bIYHO HaxoaaTca
B BEpPXHEM 4acTu OoMnop M 3aKPbIBAKTCA paccemBaTensamu,
npesoMAATENSMN UK 3aWUTHBIMK Konnakamn. Kak npasuno,
OCHOBHOE Ha3HauyeHue 3TUX 3JIEMEHTOB — HE CBETOTeXHMWYe-
CKOe, a acTeTuyecKkoe, NoaToMy dopMa Mx MoXKeT BblTb CaMom
pa3HoobpasHoWn.

OpoHo 13 cneunduyecknx TpeboBaHUN K CBETUIIbHMKAM
HapPY>HOro OEeKOoPaTMBHOro ocBelleHust — obecneyeHune ux
3alMThl OT HAPOYUTOro paspyleHunsa (saHoanmsma). MosTomy
B 6OMbLIMHCTBE CNyYaeB 3alUUTHbIE KOMINMAKN UK cBeTopacce-
MBatoLLMe afleMeHTbl AenatTca 13 noamkapboHata. C aton xe
Lesbto — 3aLLMThl OT BaHOaM3Ma — KOHCTPYKLMS CBETUBHUKOB
obecrneynmBaeT HEBO3MOXHOCTb AOCTYNa K UCTOYHMKAM CBeTa
N annapaTtype BKJOYeHMs 6e3 NMpUMeHEeHMs crneumasnbHoro
MHCTPYMEHTa. B KauyecTBe KOHCTPYKLMOHHbIX MaTepmnasiosB mc-
NoMb3YTCA alOMUHUIA UK CTaslb, UHOTAA — NoNMKapboHaT.

AHTMBaHOANbHBIMKU O0/KHbI OblTb TaKXKe CBETUIbHUKMN
019 OCBELLeHWs Noabe3noB agMUHUCTPATUBHbBIX UITN XKUMbIX
30aHUN. PaccenBaTtenn TakMx CBETUIbHMKOB YacTo denatTcs
13 MOJIOYHOTO NosIMKapboHaTa; MHoraa paccensaTeny 3awmula-
0TCS ellle M NMPOYHON METANSTUYECKOWN PELLETKON.

CBeToTexHMUYECKME XAPaKTEPUCTUKN 0N CBETUIbHWKOB
0EeKOPaTUBHOIo OCBELLEeHNS He MMEIOT Takoro 60JbLIOro 3Ha-
YeHUs, KaK O BCeX OCTaljibHblX OCBETUTENbHbIX MPUBOPOB.
OueHb WNPOKO pacrnpoCTpaHeHbl CafoBO-NAPKOBbIE CBETUb-
HUKK ¢ cuHycHol KCC (trna C), coBepLleHHO HepaLvoHaibHOoM
B APYrMx cny4dasx.

OToensbHas rpynna CBETUNbHUKOB AEKOPAaTUBHOIO OCBe-
WEeHNs — CBETUNbHUKMW, BCTPanBaeMble B rpyHT. OHM ycTaHaBs-
NNBAOTCA BOOJSIb AOPOXKEK M obecneynBaloT OeKopaTUBHOE
OCBellleHWe 3eMeHblX HacaXkOeHu nnn NpocTo onpeaenstoT
HanpasfeHne OBMXKEeHWS. Takue CBETUNbHUKM OOSIXKHbI Bbl-
OepPXNBaTb 3HaUMTE IbHbIE CTAaTUYECKME Harpy3KmM (Hanpumenp,
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XOXIEHMe N0 HUM YeNoBeKa UK Npoesn asToMobuns) u UMeTb
CTeneHb 3almMThbl OT MbiNK K BoAbl He HMXKe IP 65. 3awunTtHoe
CTEK0 0BbIYHO CUIMKATHOE, TaK Kak NosinkapboHaT npu ero
OYeHb BbICOKOW yOapHOM MPOYHOCTM UMEEeT Manylo TBEpPAOCTb
N NpU BCTPAUBAHUN HENOCPEACTBEHHO B FPYHT BbICTPO MCTUPa-
eTcs. B nocnegHuve rogbl 48 BCTPaMBaHWA B FPYHT BCe valle
MCMNOJIb3YHTCA CBETUMBHUKM CO CBETOAMOOAMM PA3HbIX LiBETOB.

B HacToAllee BpeMsl CTano WMPOKO NPUMEHATHLCS OEKO-
paTMBHOE ocBelleHne GOHTAHOB, MHOTOA B COYETAHMMU C LBe-
ToaMHaMnKon. CBETUIIbHUKM A1 TAKOM0 OCBELLEHWS O0JXKHbI
6bITb FTEPMETUYHBIMW CO CTEMNEeHbI 3aWwmnThl IP 67. Hanbonee
noaXxoAsilMM MCTOYHMKOM CBETa B 3TOM CJlyyae TaKXKe siB-
NS0TCA cBeToAMoAbl. HeCKOMbKO NeT Ha3ad B MMpe Havyanochb
NpPOM3BOACTBO CBETOAMOOHbLIX MOAYNEN B OTparkaTenax oT
rafioreHHbIX 1laMn HaKanMBaHUSA HU3KOro HaNpPsXKXeHUs C Lo-
Konem G 6,3, npegHa3HauYeHHbIX, B YaCTHOCTHM, /18 UCTMOMb30-
BAHWSA B NOABOAHbIX CBETUIbHMKAX 015 NOACBETKN GOHTAHOB.

B cBeTubHMKax OeKOPaTMBHOIO OCBEeLleHNs Yalle BCero
NPUMEHSIOTCA KOMMAKTHbIe NIOMUHECLIeHTHble NaMnbl. MHoraa
MCMONb3YTCS MeTaNnoranoreHHble 1amnbl He6OAbLION MOLLL-
HOCTW W rafloreHHble Namnbl HakanueaHus. Ana aodexkTHoro
BblAeNeHNA OTAeNbHbIX AePeBbeB W KyCTapHMKOB MHOrga
NPUMEHSAIOTCS LBETHbIE laMnbl UK cBeTodMNbTPLI. B nocnen-
HWe rodbl Bce 6osiee WMPOKOE NpPUMEHeHWe B AeKOPaTMBHbIX
CBETU/IbHMKAX HAaX0A4AT CBETOAMOObI.

[ns apxuTeKTypHO-Xy40XeCTBEHHOI0 ocBelleHMs dacanoB
303aHMI UCNONb3YOTCS CneumanbHble NPoXeKTopbl. [TocKonbKy
MPOXKEKTOPbl YacTo yCTaHaBAMBAOTCA Ha HeBOMbLIOM BbicoTe
N CBETAT CHNU3Y BBEPX, UX KOHCTPYKLUMS AOMXKHA 06ecneynBatb
3aWMTy OT BOASHbLIX CTPYW, Nafdalowmx nog obbiM yriom.
[MoaToMy cTeneHb WX 3alUMTbl A0/KHA ObITb He HMKe |P65.
3TW >Ke NPOXKEKTOPbL! XOPOLIO MNOAXOAAT A8 OCBELleHUs pe-
KJlaMHbIX WMTOB. Ecnn ocBellaemMas NoBepXHOCTb HaxoaMTcs
6MM3KO K MPOXEKTopy, To LenecoobpasHee MCMofb30BaHue
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MPOXKEKTOPOB C aCMMMETPUYHbLIM CBETOpacnpenefeHneM; npu
OCBELEHUM C 6OJIbLUINX PACCTOSTHWIA NyYllie NOOX0ASAT MPOXKeK-
Topbl ¢ KpyraocummeTpuyHon KCC.

8.3. ABapuinHoe ocBelyeHue

ABapuiiHoe oCBeLLeHNe, NPeXKae BCero, 4OKHO obecneymBaTb
H6e3onacHoOCTb Ntofen Npu Bbixode M3 CTPos obliero oceelue-
HMSA. Ha npegnpuaTtuax n B Lexax C HemnpepbiBHbIM LMKIOM
NpoOn3BOACTBA aBapMiHOE OCBELLEeHNe, KpoMe TOro, OOJIXKHO
obecneymBaTb MUHUMANbHO HEOBXOAMMbIE YCNOBUS A8 NPO-
LOMXKeHns paboTbl. B 3TOM ciiyyae oHO MrpaeT posib Pe3epBHOMo
ocBelleHms. Elle ogHON BaXXKHOW OYHKLIMEN aBapUIMHOIo ocBe-
LEeHNsa aBNAeTCA yKa3aHWe NyTen aBaKyauuu U3 NOMeLLeHUn
B @aBapPUMHbIX CUTYaLMAX.

Ecnu pesepsHoe ocBellieHNe TpebyeTcs MLb Ha HEKOTOPbIX
NPOMBILLNEHHbIX MPEANPUATUAX, TO 3BaKyaLMOHHOE OCBELLEHME
HeobxoaMMo npaKkTuyeckn Besge. TpeboBaHUs K CBETUIIbHMKAM
aBapwuiHoro oceelleHns n3noxeHsl 8 [OCT PM3K 60598-2-22-99,
a K aBapumHoMy ocBeleHuto — B CIN 52.13330.2011. B cooT-
BETCTBUM C 3TUMKU TPebOBAHUSAMMU, CBETUSIbHUKU aBapuiMHOro
OCBELLEHMA B Cllydae BbIX0Oa U3 CTPOst OCHOBHOMO (paboyero)
OCBELLEHMS OOMKHbLI 06ecneynmBaTb Ha NOJY OCBELLEHHOCTb He
Hxke 0,5 1K, 0OCTAaTOUHYIO OS151 YETKOrO Pas3siMyeHns NecTHnY-
HbIX CTYNEHEK MK Kaknx-nnbo npenatcTeum. [Ins obecnedyeHns
3BaKyalLMOHHOI0 OCBELLEHWS B MOMELLEHNSX JOSIKHbI yCTaHaB-
NMBATbCA CreumanbHble CBETUIbHUKN UK e 4acCTb CBETUSIb-
HMKOB 06LLIEro OCBELLEHUS OOJIKHA NEepPeKsIloYaThCs B PEXKUM
aBaApPUIMHOIo OCBELLEHNS.

[nsa obecnedeHns Bcex GyHKUMIM aBapMNHOIo OCBELLEeHMS
pa3paboTaHbl M LWMPOKO NPON3BOAATCS B PA3HbIX CTpaHax cne-
UManbHble aBapuUiHble CBETUBHUKWN M 3BaKyaLMOHHbIE YKa-
3atenn. B cooTtBeTcTBMM C TpeboBaHmamum CM 52.13330.2011,
B aBapPUIMHbIX CBETUJIbHMKAX MOTYT MCMOJIb30BaTbCH TOMbKO

n.n. BAP®0ONOMEEB



faMnbl HAKanMBaHUSA, a SIIOMUHECLEHTHbIE NaMnbl — NULWb
B TeX MOMELLEHMsIX, B KOTOPbIX TEMMNepaTypa BO34yXa He MOXKeT
onycKkaTbcs HuxKe +5 °C. ABapuinHble CBETUIIbHUKM MOTYT BbITh
aBTOHOMHbLIMUW MW LEHTPANIM30BAHHOIO NUTAHUS, KOraa aas
HUX NMPOKNALObIBAOTCS CreunanbHble 3N1eKTPUYeCcKne cetn ot
OTAENbHbIX MOACTAHUMI AW OT aKKyMynaTopoB. B nocnenHee
BpeMs BCe HosiblEe pacnpoCcTpaHeHre Nosy4atoT aBapuiiHble
CBETUIbHWKMW CO CBETOANOAAMMU.

ABTOHOMHblE CBETU/IbHWKW aBaPUINHOIO OCBELLLEHWS MOTYT
6bITb MOCTOSSHHBIMU, HEMOCTOSIHHBIMW U KOMBMHWPOBAHHbLIMU.
Hanbonee paunoHanbHbIMM MOXHO CYUTATb KOMBUHUPOBAH-
Hble CBETUJIbHUKW, KOTOPble B HOPMasibHOM pexuMme pabo-
T3lOT KaK 0BblYHblE CBETUIbHUKM OBLLEro OCBELLEHNUS, @ NPK
aBapusax NepeKksIloyYaloTcs B PeXXMM aBapuMInHOIo OCBeLLeHMS.
MNMocKonbKy B aBapMiMHOM pexknmme TpebytloTcs 3HAUYUTENbHO
MEHbLLUME OCBELWEHHOCTN, YEM MPU HOpManbHOW paboTe, TO
npv nepexone B TaKOW PeXKMM MHOM0/1aMMNOBbIX CBETUIbHUKOB
B HMX OCTaeTcs paboTaTh TONIbLKO OfHA N1aMna, NPUYeM 1 OHa
paboTaeT He Ha MOJIHY MOWHOCTb. B 0AHONAaMMNoBLIX CBE-
TUNbHMUKAX — CHUXAeTCs MOLLHOCTb 1aMnbl (Kak Nnpasuno, 4o
20-30, a Horpa v 0o 5%). HeobxoavMoe KoNM4YecTso aBapumn-
HbIX CBETU/ILHUKOB OMNPeLenseTcs pa3aMepaMu N XapakTepoM
NOMeLLLEeHUN.

[Ons peannsaunm aBTOHOMHOIO NUTaHUSA CErogHsA Npomns-
BOASTCA TaK HA3blBAEMble KOHBEPCWMOHHbIE MOAYNN WU
«BNOKW aBapUMHOro NUTaHUs». KOHBEPCUOHHbBIK MOOYb — 3TO
YCTPOWMCTBO, COAEPIKalllee 3/IeKTPOHHbIN annapaT BKIYeHMs
JIIOMUHECUEHTHbBIX S1aMM, aKKYMYJIATOPbl U 3NIEKTPOHHOE 1n
3NeKTpoOMexaHnyecKkoe pese, nepekyatllee fnamnsl ¢ pa-
60Tbl OT CETEBOro HanpPsXKeHUs Ha paboTy OT aKKYMYATOPOB.
B MHOronamnoBbix CBETUIIbHUKAX Ha aKKyMynsTOpPHOE NMuTa-
HVe 0BbIYHO NepeKtoYaeTcs TONIbKO oHa lamna. EMKocTu ak-
KYMYNSITOPOB AOCTAaTOYHO A5 paboTbl 1aMn B TEYEHWUE OOHOTO,
IBYX UJTM TPEX 4acoB (B 3aBUCMMOCTH OT TUMA KOHBEPCMOHHOIO
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6510Ka). ITOro BpeMeHn OOSIXKHO XBaTUTb OIS 3aBepLleHUus
HeobxoOMMbIX paboT 1 aBakyauuu noaen.

iMetoTcs BapuMaHTbl KOHBEPCMOHHbLIX BJ10KOB, B KOTOPbIX
nepeKsyaeTcs TONbKO CUCTEMA NMUTAHMSA annapaTta BKJoYe-
HUsA. B HopManbHOM pexuMe naMmnbl NUTaTCsA Yepes annapaT
0T CETM, @ B aBaAPUIMHOM — Yepes TOT XKe annapaT 0T aKKyMyns-
Topa 1 npeobpasosaTens.

KoHBepcuoHHblE BIOKM MOryT BCTPaMBaTLCS BO MHOrMe
TUMbl CBETU/IBHUKOB C JIIOMUHECLEHTHbIMWU N1laMnaMu, npeepa-
as, TakuM 06pa3oMm, CBETUIIbHMKM 06LLIero oCBeLLEHNS B CBe-
TUNBHUKWM aBAapPUMHOMO UK pe3epBHOMO ocBelleHus. [Ins atoro
MOryT 6bITb MCMOJSIb30BaHbI, B MpUHUMME, Ntobble CBETUIbHUKN
C MOMUHECLEHTHbIMM NaMnaMu.

OT CBETM/IBHWMKOB aBAapPMMHOIO OCBELLEHWS Heobxoanmo
OT/INYaTb CBETOBbIE 3BaKyaLMOHHbIE yKaszaTenu (Hanpumep,
«BbIX0[»). B cooTBeTcTBUM C HopMamu noxapHon 6e3onacHo-
cTn HIMB 77-98, Takne ykasaTenu 00/XKHbl yCTaHaBNMBaTLCS BO
BCEX NOMeLLeHMAX C 04HOBPEeMEHHbIM NpebbiBaHMeM 60JbLLIOTO
KonnyecTea nogen. B oTnnumne o1 CBETUNBHUKOB aBapuintHOro
OCBellleHWs, 3BaKyalUMOHHble YKa3aTenu He 06s3aHbl obecne-
4YMBaTb OCBELIEHHOCTb, JOCTATOYHYIO OA 6e3omnacHom 3Ba-
Kyauuu niogen. B HacToswee BpeMs GYHKLUMM CBETUSIbHUKOB
aBapUINHOro OCBeLLeHUS 1 3BAKyaLUMOHHbIX YKa3aTenemn 4yacTo
COBMeLULaloTCs B OAHMX U3OENNSAX — Ha CBETUIIbHUKN HaKknensa-
l0TCS cooTBETCTBYOWIME TpadapeTsl. [1py 3ToM obecnednBaeTcs
1N He0BX0A4MMas OCBELLEHHOCTb B @aBapUIMHbLIX peXxmMax, 1 yKa-
3aHuMe NyTen aBaKyauum.

OyeBNAHO, YTO MPUMEHEHME OOHNX 3BAKYALMOHHbIX YKa3a-
Tenen B 60NbLIMX NOMELLEHMAX (KPYMHble TOProBble 3abl, Liexa
NPOMbILIEHHbIX NPEANPUATUN U T. 4.) ABHO HEAOCTATOYHO:
ecnv Npyu aBapuu NoracHeT CBET, TO SN NPOCTO He byayT
BMOETb NYTEN 3BaKyauuK, XxoTs rAe-To 1 ByAyT CBETUTHLCA YKa-
3aTenu «BbIXOO». [MoaToMy 4acTb CBETUNbHUKOB 06513aTeNbHO
OOJIPKHA NMUTATbCS 0T OTAE/bHbIX aBapPUINHbIX CETEN U UMETb
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BCTPOEHHbIE KOHBEPCMOHHbIE MOLYNIW, MEPEKIIOYatoLLNE OAHY
M3 NaMn CBETUNbHMKA Ha NUTaHME OT BHYTPEHHUX aKKyMyns-
TopoB. C y4eTOM CKa3aHHOro Bhllle, NpeanoyTeHne cnenyet
0TAaBaTb BTOPOMY BapuaHTy — MCMNOSb30BaHNIO KOHBEPCUOH-
HbIX MOAYNEen.

BbIBOAbI

Mpu Bbibope Ol HEOBXOAMMO YUUTLIBATL:

1. OcHoBHoe Ha3Ha4eHue Of.

2. KoHcTpykTuMBHOE ucnonaHeHue Orl.

3. CeetoTtexHuueckue napametpsbl O, npexkae Bcero, KpuBble
cuibl cBETa.

4. CreneHb 3awmThl Ol 0T BO3OENCTBUI BHELWHEN Cpeabl.

MapaMeTtpbl 6e3onacHocty OM (Knacc 3nexkTposalwuThl,

noXapo- 1 B3pblBO6E30MacHoCTb).

KnuMaTtnyeckoe ucnosiHeHue 1 kKateropuio pasmelueHus Ofl.

JKoHoMMYeckue nokasartenu Of.

@ N o

HapexHocTb OI.

9. HeobxooMMoCTb aBapUMHOMO OCBELLEHMS.

10. 3HeproadppeKTUBHOCTL CBETUIIBHUKOB.

11. BO3MOXXHOCTb YTUNM3ALMN BbIXOASALWMX U3 CTPOS JTaMn.
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PA3LOEN 9

JKcnnyaTtaums oCBETUTESIbHbIX
YCTaHOBOK

Kak 6b1510 CKa3aHo B npeaplayLien rnaee, npy paboTe 0CBETUTENb-
HbIX YCTaHOBOK MPOMCXOOUT MOCTENEHHOE CHUMKEHME OCBelLLEeH-
HOCTW, BbI3BaHHOE CMafgoM CBETOBOro MOTOKa MCTOYHMKOB CBETa,
3arpsi3HeHneM ONTUYECKMX 3N1EMEHTOB OCBETUTESTbHbLIX NPMOOpPOB,
a TakXXe BbIXOOOM M3 cTpost yacTu namn. OcHoBHas 3a4ada npa-
BWSIbHOW 3KCMyaTaumm — obecneyeHne HeOOXOAMMbIX YCI0OBUI
OCBELLEHUS B TeYEHNe BCEro BpeMeHU paboTbl OCBETUTENIbHON
ycTaHoBKKW. OcBeTUTENIbHbIE YCTAHOBKM TPEDYIOT TAKOMo XKe yxoaa,
KaK v ntoboe TexHoslornyeckoe 06opyaoBaHMe Ha MPOM3BOACTBE.

HopManbHas akcnnyaTaums 3aK4aeTcs B peryasipHon
NeprvoaMYEecKoN YMCTKE OCBETUTEsbHbLIX NPMBOPOB U 3aMeHe
BbIXOOSLWMNX U3 CTPOSA J1amn.

[lepnoaMYHOCTb  YUCTKM  yCTaHOBMEHa TpeboBaHMUSMMU
CM 52.13330.2011 (CHuM 23-05-95%) 1 3aBMCUT OT cTeneHu
3arpsa3HeHns 0CBeLlaeMblX NMoMeLLeHWI NN HapY»KHbIX 0CBe-
LLIAEMbIX Y4ACTKOB. B OTHOCUTENBbHO YNCTbIX MPOM3BOACTBEHHbIX
MOMELLEHNAX C CodepIKaHmeM nbinn He Bonee 1 Mr/m® unctka
CBETUJIbHMKOB 06LLIEero 0CBELEHMS O0/KHA NPOM3BOAUTLCS OT
1 0o 3-x pa3 B rofl, B NOMELEHUSAX C CUNbHOM 3anblSIEHHOCTbIO
(LeMeHTHbIe, METaNypryecKme 3asodsl U T.n.) — oT 4 o 12 pas
B rofl, B MOMELLEHMSAX CO CpeaHen 3anblIeHHOCTb0 — 40 6 pas3
B rof. YMcTKa CBETUSIBHUKOB MECTHOM0 OCBELUEHNS AO0MXKHA
NpPOM3BOAMTLCS eXeHedeflbHO caMuMMu paboTalWwmummn npu
ybopke paboumx mMecT.

n.n. BAP®0ONOMEEB



Cnocobbl YMCTKM 3aBUCAT OT XapaKTepa BO3OyLIHOM cpedb
B NOMELLEHUsAX (CoaepaHna v BUAA NbiNK, HalMuMs B BO3ayXe
MapoB arpeccuBHbIX BELWECTB M PacTBOpMTENEN, yCI0BUI BEHTU-
AAUMUK), OT MaTepunasnos, U3 KOTOPbIX COENaHbl CBETUNBHUKM, OT
KOHCTPYKTMBHOMO ucnonHeHms Of.

Cyxast npoTMpKa oTparkaTesien 1 paccevBaTtesien HauMmeHee
addeKTMBHa, a nHorga 1 BpendHa. Ecnu oTpakaTenb MOKpPbLIT
OnbdY3HO 0TPAXKAoLLEen aMasbio, TO MPK NPOTUPKE Mblflb U FPS3b
BTMPAIOTCS B NOPbI M TPYAHO YAaNsoTcs Npu MoiKe. Toxke npownc-
XOOWT M MpPK NPOTMPKE paccemnsaTtesien Nan 3anTHbIX KOJIMaKoB
C HEMOIMPOBAHHOM NOBEPXHOCTLIO (PUBNEHBIX, MPU3MATUYECKNX,
odaKTypeHHbIx). KpoMe Toro, mpu cyxoi nNpoTUpKe U3genuni ns
NOMMEPHbIX MaTePMNanoB Ha MOBEPXHOCTM HABOAUTCS cTaTUYe-
CKO€ 3MEeKTPUYECTBO, CMNOCOBCTBYIOLLIEE HAKOMMIEeHWIo Nbiin. Ha
3epKasibHO OTPaXKatoLMX NOBEPXHOCTSAX M3 MATKMX MaTepunanoB
(HanpyMep, aMOMUHNA C NEKTPOXUMUYECKMM MOMPOBAHUEM)
NpV NPOTUPKE MOTYT MOSBAATLCS L@apanmHbl, 0CO6EHHO ecnu
B MbISIM UK HA TPSINKAxX COOEePXKaTCsa YacTuLbl abpasnBHbIX MaTe-
PWAaNoB, YTo MPUBOOUT K CHUMKEHMNIO KO3IPOULMEHTA OTParKeHUs.

lopasgo addeKkTMBHEE MOWKA OCBETUTENbHbIX MPMBOPOB.
O6blYHO MOMKa MPOM3BOAUTCS TEMSibiIM PAcTBOPOM MOKLINX
cpeacTs (Mbina, NOPOLLKa, NacTbl) U MAMKOW BeTOLWbI. MiHoraa
B MOOLWMEe pacTBOpbl [L003BASIOT BELWECTBA, CHMXKaloWme
nosiBfieHMe CTaTUYeCKOro 3/1eKTpMYecTBa Ha MOBEPXHOCTU
(aHTUCTaTMYeCcKME XuaKocTh). [1na ocseTuTeNbHbIX NPUBopoB
paboTalolMX B FPA3HbIX LEXax, MOMKM TEM/bIM MblflbHbIM pac-
TBOPOM 4acTo BbIBaeT HEAOCTATOYHO. B 3TWX Cryyasx npuMeHsoT
cneumanbHble MOKLLME CPELCTBa, B COCTaB KOTOPbLIX BBOAMTCS
COJIIHAs KMUCOTa UK WENoYn

MpW YNCTKE N MOMKE CBETUITIbHUKOB HEOBXOAMMO YUNTLIBATb
MeXaHW4YecKne 1 XMMUYecKMe CBOMCTBA OTPaXKaloLLMX U CBETO-
nponycKkatLmx matepranos. OTpa)kaTenu, NoOKpbITble CUINKAT-
HbIMM 3ManaMKn, U CUIMKaTHbIE CTeKS1a Hanbonee yCTOMYMBb
KO BCSIKOrO BMAa BO3AEWCTBMAM W OOMYCKAOT MHOMOKPaTHbIe
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YNCTKN NpaKTMYeckn 6e3 yxynlweHus napaMmeTpoB 0CBETUTENb-
HbIX NPMB0opPOB. [loCTaTOYHO YCTOMUYMB K PasfinyHbIM crnocobam
YMCTKM anb3aKMPOBaAHHbIM antOMUHWI, B TOM Ymcie Tuna Alanod.
OOHaKo Mpu YUCTKE 3epKasbHbIX OTpa)katesiel HegonycTMMo
NPYMEHeHNe CPeaCTB, CoAepXKallmx abpa3nBHble MaTepuansi.

KpoMe 4mcTkm ocBeTuTeNbHbIX NpMBOpPOB, HOpMasbHas
3KCMyaTaumsa npedycMaTpmBaeT 3aMeHy BbIXOAALMX U3 CTPOS
namn. Cnocob 3aMeHbl 1aMn MOXKeT BblTb MHONBUOYAbHbIM,
rPynnoBbIM MW KOMBUHMPOBAHHBIM. [Tpn MHOMBWOYAbHOM
cnocobe namnbl 3aMeHSTCA Mo Mepe Bbixoda WX U3 CTPos.
Takon cnocob 3aMeHbl LenecoobpaseH TaM, rae BbIXod 13 CTpost
OTAENbHbIX NaMn NPUBOAMUT K 3aMETHOMY CHUXEHMNIO OCBEeLLEeH-
HOCTW B 30HE PACMOIOXKEHNSA CBETUSIbHMKOB WX MOBbILIAET
K03OOUUMEHT NyNbCaLMM OCBELLEHHOCTW. 3TO MPOUCXOANT NPU
BKJTIOYEHWM COCeHNX CBETUITbHUKOB B pa3Hble Ga3bl CETEBOIO
HaNPSKEHUSA, YTO MO HOPMaTUBHbLIM OOKYMEHTaM sABfseTcA
ob6s3aTeNbHbIM /1 BCEX ra30pa3psaHblX MCTOYHWKOB CBETA
C 3N1eKTPOMArHUTHbIMK annapaTamu.

Mpn rpynnoBoM cnocobe 3aMeHa BCex NaMn B AOCTAaTOYHO
60/bLLIMX MOMELLEHNSX NMPOM3BOAMTCSH oAHOBpeMeHHo. [1pu
3TOM MEHSI0TCA KaK BbllleLwmne U3 CTPOs f1aMnbl, Tak U NaMnbl,
elle npogonxatuwme pabotaTe. Heo6x04MMOCTb 3aMeHbl pabo-
TAlOWMX TaMN Bbl3BaHa CHMXKEHWEM MX CBETOBOMO MOTOKa Npu
onnTtenbHon pabote. Hanomuum, yto no FOCT cpegHuin cnag
CBETOBOr0 NOTOKA JIIOMUHECLIEHTHbIX JTaMM K KOHLLY CPOKa CIy»-
6bl cocTaBnsaeT 40%. 370 3HAUMT, UTO Oaxke 6e3 yyeTa 3arpa3He-
HWUS CBETUIbHMKOB, paboTatoLine Namnbl K KOHLLY CPOKa Ciy»bbl
He 6yayT obecrneynmBaTb HOPMUPYEMbIE YPOBHM OCBELLEHHOCTU
BO MHOMMX MOMELLEHMSAX, EC/TV OCBELLEHMWE X U BbIN0 CNPOEKTU-
POBaHO C y4yeToM Ko3dduMUMeHTa 3anaca. IKCnayaTaums Takmx
J1aMM K KOHLLY CPOKa Cy»6bl MPOCTO CTAHOBUTCS 3KOHOMUYECKHN
HEBbITOLOHOWN.

MHTepBanbl Mexay rpynnoBbIMW 3aMeHaMu fiamn 3aBucaT
0T CTabMIbHOCTM CBETOBOrO NOTOKa BO BpeMeHu. C 3ToN TOUKM



3peHns 0COBEHHO BbIMOAHbI IIOMUHECLLEHTHbIE S1aMMbl B KOJ16ax
ovameTpom 16 MM (cepua T5), Tak KaK y HMX cnaj CBETOBO-
ro MOTOKA K KOHLY CpoKa cny»bbl coctaBnseT scero 5-10%.
TaKk)Ke 3HaYUTENbHO YBENNYMBAET CTabUIbHOCTbL NAapaMeTpoB
laMn B NpoLecce 3KCnayaTaunum npuMeHeHne 31eKTPOHHbIX
annapaTos BrMoYyeHus (3MPA) ¢ nporpesoM anekTpoaos. Ans
onpeneneHns MHTEPBASIOB MEXIY PYNMNOBbIMU 3aMEHAMM NaMn
MMeeT 3HauYeHue COOTHOLLEHME LieHbl 1aMM 1 CTOMMOCTH paboThl
no ux 3aMeHe. HemelKue cneunanmncTsl NOACYMUTANMN, YTO NpU
NHOVMBUOYANbHOM 3aMeHe CTOMMOCTb PaboT MHOrAa NPeBbIWaeT
CTOMMOCTb CaMWX J1aMM, 0COBEHHO B C/ly4Yasix, KOraa CBeTU b-
HWKW YCTaHOBIEHbI B TPYAHOLOCTYMHbIX MECTaX.

lpynnoBo# cnocob 3aMeHbl 3HAYUTESNbHO [OeLeBe UH-
onBuayansHoro. Kak npaeuio, Takasi 3aMeHa npon3BoauTCs
B BbIXOAHblE IHW, KOr4a B NOMeLLeHMax HeT paboTawwmx. [Ons
aLMUHUCTPATUBHbIX NMOMELLEHMI, OCBELLEHHbIX CBETUIbHUKAMM
C NIIOMUHECLEHTHBIMUK NTaMMNaMu, rpynmnoBoi cnocob sasnsetcs
Hanbonee pacnpocTpaHeHHbIM. OQHaKO A8 OCBETUTENbHbIX
YCTAaHOBOK C METAJIJIOrafIoreHHbIMW 1IaMNaMu UM HAaTPUEBLIMU
flamMnaMu BbICOKOro A@BeHNs rpynmnoBas 3aMeHa 4acTo 0Kasbl-
BaeTCs 3KOHOMMNYECKM HEBbLITOLHOWM 13-33 BLICOKOW CTOMMOCTU
TaKWX N1aMM, 1 B 3TUX CIy4asXx NPUMEHAETCS MHOMBUAYabHAsA
3aMeHa.

B ocBeTuTENbHbIX YCTAHOBKaxX MPOMbIWIEHHbIX Mpen-
npUSaTMIA Hanbosee 4acTo NPUMEHSAETCH KOMBUHNPOBAHHbIN
NHOMBNAYANbHO-FPYNNOBON CNOCOD 3aMeHbl JIIOMUHECLEeHT-
HbIX flaMM: NepUoLMYECKN NPON3BOAUTCS rPynmnoBas 3aMeHa,
a B MPOMEXYTKAX MeXAy rpynnoBbIMX 3aMeHaMn MeHSTCS
flamnbl, BbIXOASLIME N3 CTPOS. YCTaHOBMEHO, YTO TaKow cnocob
3ameHbl Ha 10-15% newesne MHAMBUAYANBHOTO.

[ns onpeaeneHns LenecoobpasHOCTM rpynnoBoi 3aMeHsbl
naMn HeobXoAMMO KOHTPONMPOBaTb peasibHoe COCTosiHME
ocBelleHnsa. 3To 0b6s3aHbl AenaTbh 3HepreTudecKkmne cnyxobsl
npeanpuaTum.
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YncTka ocBeTUTENbHbIX NMPUOOPOB M 3aMeHa faMn — Oo-
CTAaTO4YHO goporuve npouenypbl. B BbICOKMX NoMeLWeHnsx aas
3Toro TpebyeTcs MCNOMb30BaHME CrelnanbHbIX COOPYXKEHUN —
KpaHOB, MOCTKOB, M/IOLWAA0K — U MPUMEHEHMEe NOObEeMHbIX
MeXaHW3MOB.

O6uwme 3aTpaThbl Ha OCBELLEHMEe CKNaObIBAOTCS U3 ABYX YacTem:

— MepBOHAaYasbHbIX 3aTPaT Ha CBETUJIbHUKK C laMnamu,

3/1eKTPONPOBOAKY, 3allUTHble W pacnpeaenuTesibHble

YCTPOMCTBA, MOHTAX;

— 3KCMJyaTalMOHHbIX PacXo40B — CTOMMOCTM 3JIeKTPO3HEp-

M 1 0BCNYXKMBAHUS OCBETUTESIbHbLIX YCTAHOBOK.
OnbIT BCeX CTPaH MOKa3bIBAET, YTO 33 BpeMs paboTbl ocBETU-
TeJIbHbIX YCTAHOBOK OT CAa4M B 3KCMJyaTalMio 40 KanuUTanbHOIo
PEMOHTA MM MONHON PEKOHCTPYKLMMW A0S 3KCMNYaTaUMOHHbIX
pPacxon0B MOXeT focTurate 85% oT 0bLmMx 3aTpaT Ha ocBelle-
Hue. [1o3ToMy pauMoHasbHaa 3KCNyaTaLnsa 0CBETUTENbHbIX
YCTAHOBOK C Mepuoamny4eckor YMCTKOW CBETUNTbHUKOB U 3a-
MEHOW NaMn — COBEPLUEHHO HeobxoanMoe 1 3KOHOMMYECKN
uenecoobpasHoe MeponpusTue.

K BompocaM 3KkcrsyaTauum OCBETUTENbHbIX YCTaHOBOK
MOXHO OTHecTW 1 TpeboBaHme obecrnedyeHnss HEOBXOOUMbIX
KTMMaTUYECKMX YC0BUI (TeMnepaTypbl U BIa>KHOCTW BO34yXa,
atMochepHOro fasneHus).

TemnepaTypa OKpy»Katollero BO3Ayxa MPaKTUYeCKM He
BIUSIET Ha NapaMeTpbl OCBETUTESbHbLIX MPMOOPOB C amMnamu
HaKanMBaHUSA, PTYTHBIMU Y HAaTPUEBbLIMU STAMMNAMU BbICOKOIO
0ABMEHNs!, METANNOorasoreHHbIMM aMnamMu, Ho OYeHb CUSTBHO
CKa3blBaeTCs Ha napameTpax CBeTU/IbHUKOB C JIlOMUHEC-
LUEeHTHbIMKM namnamu. CHuxKeHne Temnepatypbl oT +25 0o 0 °C
NPUBOAMUT K YMEHbLLEHWNIO CBETOBOr0 MOTOKA JIIOMUHECLEHTHbIX
namn nodt B 5 pas. ToHKMe NIOMUHECLIEHTHbIE aMnbl (cepun
T5) CKOHCTPYMPOBaHbI Tak, 4ToBbl UX MakCUMMasbHas CBETOBAs
oThadva bbifa Npy TemMnepaType OKPY»KatoWwero Bo3ayxa He +25,
Kak y namn gnametpoM 26 n 38 MM, a npn +35 °C. lMoaTtomy
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Yy HUX CNaf CBETOBOW OTAAYM C MOHMXKEHUEM TemnepaTypsbl
NpoMCXoauT elle cunbHee (cM. puc. 22). MosbllleHWe TeMnepa-
TYpbl CKa3blBAeTCS MeHbLUE: NpW pocTe TemMnepaTypbl 0T +25 10
+50 °C cBeToBOWM NOTOK 1aMn cHMKaeTcs Ha 20-25%. MMoaTomy
B KJIMMATUYECKMX ycnoBusax Poccnm HET cMbiCia NPUMEHSATb
CBETWUSIbHUKW C NIOMUHECLLEHTHBIMW NlaMNaMu ANs Hapy>KHOTo
OCBELLEHUS 1 OCBELLEHMS HEOTANIMBAEMbIX NMOMELLEHWI.

BbIBOAbI

1. 3JKcnnyaTauus oCBETUTENbHBIX YCTAHOBOK BK/HOYaeT B cebs
NepuoanYecKyto YUCTKY CBETUNIBHUKOB 1 3aMeHY UCTOUYHU-
KOB CBEeTa.

2. 3aMeHa namn OosKHa NPOM3BOAMTLCS HE TOMTBKO MPU BbIXO-
e 1UX 13 CTPOS, HO 1 N0 MepPe CHUXEHUS CBETOBOMO NMOTOKA.

3. TepnoanMYHOCTb YMCTOK CBETWUSIbHWKOB YCTaHOBJ/IEHA
CM 52.13330.2011 (CHwIM 23-05-95).

4. Cnocobbl YNCTKM AOMXKHbI BbIBMPATLCS C YY4ETOM CBOMCTB
MaTepuanos, N3 KOTOPbLIX M3rOTOBJIEHbI ONTUYECKMNE YaCTU
CBETW/IbHWKOB (OTpaaTenu, paccevBaTenu, 3allWTHble
cTeKkna u 1. n.).

5. BocBeTUTeNbHbIX YCTAHOBKAX C JIOMUHECLEHTHLIMWY flaMNamu
Hanbonee paunoHanbHbIM ABASETCS NHOAUBUAYANbHOIPY M-
noBon cnocob 3ameHbl NaMn. B ycTaHoBKax ¢ MeTannora-
NIOreHHbIMK NaMnamn bonee BbIFTOAEH MHAMBUAYaNbHbIN
cnocob 3aMeHbl.
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3aknoyeHue

Xopollee ocselleHne obecneynsBaeTcs rPaMoOTHO CMPOEKTU-
POBaHHbLIMW 1 PErYNAPHO 0BCTYXXMBAEMbIMU OCBETUTESNbHbLIMU
ycTaHoBKaMun. OcBeTUTESIbHbIE YCTAHOBKW — 3TO CJIOXKHble
KOMMJIEKCHbIE YCTPOMCTBA, KOTOPbIE AOSIKHbI He TOSIbKO obe-
cneymBaTb HEOBXOAMMYH OCBELLEHHOCTb, HO 1 COOTBETCTBOBATH
MHOXeCTBY TpeboBaHMIN, 0 KOTOPbIX BbISI0 paccka3aHo B 3TOM
KHure. OT KayecTBa OCBeLEHWS 3aBUCAT U NPON3BOAMTENIbHOCTb
Tpyda, » ypoBeHb Bpaka, U yTOMISeMOoCTb Jiloden, n pacxom,
3NEKTPO3HEPINN, N, B KOHEYHOM UTOrE, — 3[4,0POBbE YEs0BEKA
N NCUXONOrMYECKUIA KNMMAT B KosneKkTuee. [1oaToMy K Bonpocy
OCBELLEHMS He0bXoOAMMO MOOXOAUTb WCKNYUTENBHO OTBET-
CTBEHHO, YUMTbIBAsi BCE MEPEYMCIIEHHbIE KPUTEPUM KadecTBa
OCBELLEHMS, @ He TONIbKO MO NMPUHLMMY «HPABUTCSA — HE HPABUT-
csa». Henb3si npu 3TOM 3a6bIBaTh M OPEBHIO MYPOCTb — CKYNOWN
nnaTuT aABaxkabl. COKOHOMUB CPeACTBA HA KanuTaslbHbIX 3aTpa-
Tax 3a CYET YCTAHOBKM AeLIEBbIX OCBETUTEbHbIX MPUBOPOB MK
MCMNOMb30BaHUSA [elleBblX KOMMIEKTYOWMNX U3AENNA, Mbl MOXKEM
MHOrOKPAaTHO NPOMIPaTh 13-3a HOJbLLEr0 PACXOAA 3/IEKTPO3HEP-
TN, CHUXKEHUS HALEXHOCTU, CHUXKEHUS MPOM3BOANTENbHOCTM
1 Ka4yecTBa Tpyaa, HaHeceHun yulepba 300poBbio Ntoaen.
OgHako HeobxoAMMO y4WUTbIBATb M OPYryl CTOPOHY
npobaemMbl Xxopollero oceelleHns. B nocnenHue rogsl MHOroO
BHMMaHMs yaensieTcs Bonpocam aHeprocbepexkeHus. V1 ¢ aton
TOUYKM 3pEHMS HEODXOAMMO BCErAA UMETH B BUAY, YTO 3KOHOMUS
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3Heprum ToNbKO paau aHeprocbeperkeHns MoXeT 06epHyTbLCS
06paTHOM CTOPOHOM: CIKOHOMMB IHEPTUIO NYTEM YMEHbLIEHNS
OCBELLEeHHOCTM, Mbl MOXXEM ropa3ao bonblie NnpourpaTh 3a cyeT
CHUXEHWNSA MPOM3BOAUTENBLHOCTM Tpyaa, NoBbIleHWa Bpaka,
YXYLOLWEHNS 3peHUa 1 300p0BbA PAaGOTHMKOB. B KOHLE KOHLIOB,
HMKAKas 3KOHOMUS 3HEPrMM He CTOUT Yesl0BeYeCKOoro 340p0o-
Bbsi. [103TOMY €C/TM Y 3KOHOMUTb 3NEKTPO3HEPT IO, TO HU B KOEM
C/yyae He 33 CYeT CHUMKEHUNSA OCBEeLLLEHHOCTH, @ TONTbKO NyTeM
noBblWeHNs 3GPEeKTUBHOCTU OCBETUTENbHbLIX YCTAHOBOK, pa-
LMOHANbHOrO NPOEKTUPOBAHNSA MX, NCMONb30BaHWUS Hanbonee
3DPEKTMBHBIX CPEACTB 1N CNOCOOOB OCBELLEHUS.

* kK

MpuMeyaHue

Yactb dpoTorpaduin B TEKCTE 3aMCTBOBAHA M3 MOMCKOBOK cucTeMsl Bing (noptan
www.bing.com/images/search?q=..., caTbl: TIOMUHECLEHTHbIE TaMMbl, KOMMAKT-
Hbl€ JIIOMUHECLLeHTHbIE IaMMbl, METANI0ranoreHHble NaMnbl, HaTpUeBble Nammbl,
CBETOAMOAbI U 31eKTPOHHbIE MPA).
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