IIpeumyiecTBa CBETOAMOIHBIX JIAMII

CaeroanoaHast MPOIyKIUs 0OECIIEUNBAET CaMO€ KaUeCTBEHHOE UCKYCCTBEHHOE
OCBEILIEHUE, TO3BOJIET pEIaTh HECTAHJAPTHBIE OCBETUTEIbHBIE 33141 U OTINYAETCS
SKOHOMHUYHOCTBIO.

[lepBbie cBeTtonuoabl mnosiBUIMCH B 1960—x romax, HOo no 1980 roma mx
MIPOM3BOJICTBO OBLIO CHJIBHO OTPaHHUYEHO M3—3a, HedPPeKkTuBHOCTH TexHonoruu. Co
BPEMEHEM 3apyOeKHbIEC YUECHbBIE HAIILIA PEILICHHE.

MHorue npou3BOAUTENN OOpATHIM BHUMAaHUE HA CBETOJMOJHYIO TEXHOJOTHIO
TOJNIBKO B KOHIE 20 BeKa, MOCKOJBKY CIEpPKaHHOE MOTPEOJIEHHE 3JIEKTPOIHEPTHU
CBETOJIMOIHBIMU MPUOOpaMHU MO3BOJIWIIO peIIaTh HACYIIHbIE IPOOJIEMBI C SKOHOMHEN
AJIEKTPO3HEPTUU. boisiee TOro, COBpeMEHHbIE CBETOINO/IBI SIBISIFOTCSI CBEPXbSIPKUMH,
II03TOMY MOT'YT HMCHOJIb30BaThCsl OYEHb BO MHOTMX aCHEKTaX COBPEMEHHOM KU3HH,
Ha4yuHas C MEPCOHAIBHOIO OCBEIIEHUS, U 3aKaHYMBAsl OCBEIICHHEM TEXHUUYECKHM,
IIOPOM HEBUJMMBIM YEJIOBEYECKOMY IJ1a3y.

CoBpemeHHbIe led CBETUIBHUKM OTIMYAIOTCSI BBICOKUM Kau€CTBOM CBETOBOI'O
MOTOKA, 3KOHOMHYHOCTbIO U 3(PPEKTUBHOCTHIO, TOITOMY IMOCTEIEHHO BBITECHSIOT
Ipyrue MCTOYHUKHU cBeTa. M 3TO HE CTpaHHO, B€Ib 3aMEHa OOBIYHBIX JIaMIl Ha
CBETOJMOJHBIE BEAET K CHIKEHHUIO 3aTpaT Ha ayekTpuyectBo 10 70% nmaxke B
KPYTJIOCYTOYHOM pe&XuMe paboTbl. Takoe 5KOHOMHYHO BBITOJHOE OCBEIICHHE
ABJISIETCS UJI€aJIbHBIM BAPUAHTOM JIJI1 UCIIOJIb30BaHUS B POMBIIIJIEHHBIX MacIITabax.

CoBpeMEeHHbIE CBETOJMOAHBIE TEXHOJIOTUU MO3BOJISIIOT 0€3 MOTEPU B YPOBHE
OCBEIIEHHOCTH TOMEIIECHHS] 3aMEHUTh TPAIULIUOHHBIE HCTOYHUKHU CBETA C SKOHOMUEN
anekTposHepruu ot 40 10 90 %.

[Tepexon CBepistoBCKOM 00J1aCTH HA CBETOAMOHBIC TEXHOJIOTUM B OCBEILICHUU
3a CYET COKpAIIeHUs MOTPEeOJEHUs SJIEKTPOIHEPTUN MO3BOJIUT €KETOJHO SKOHOMUTD
OIO/KETHBIE CPEICTBA P MUHUMAIILHOM TIEPUOJIE OKYITAEMOCTH BIIOKEHHM.

CoxkpanieHue noTpeOseHUsT ANEKTPOIHEPTUH, PACXOJOB AIEKTPOIHEPIHH Ha
OCBEILIEHUE MO3BOJIUT COKPATUTh BHIOPOCHI YIIIEKUCIIOTO Ta3a B aTMoc(epy.

[IprunHOM pacTylield NOMYyJSAPHOCTH SBJIAETCSA LENbIA pPsifl NPEUMYLIECTB
CBETOAMOO0B NEPE] OCTAIILHBIMA UCTOYHUKAMHU CBETA:

[lepBblii M HECOMHEHHBIM IUIFOC — 3TO OYeHb [JOJIMHA CPOK CJIy:KObI
CBETOJMOJHBIX CBETWJIBHUKOB B pasbl IpPEBbIIIAET CyllecTByromue aHanoru. C
TEYECHHEM BPEMEHHU TAKHE €r0 OCHOBHBIE XapAKTEPUCTUKHU KaK CBETOBOM IOTOK U CHJIA



CBETa MPAKTUYECKU HEM3MEHHbI. CpelIHUi CPOK pabOThl CBETOAMOIHOTO CBETUIILHUKA
He meHee 100 000 peanbHBIX YAaCOB, YTO YKBUBAJICHTHO 25 To/laM SKCILTyaTalluu, Ipy
10 gacoBoit pabote B neHb. s cpaBHeHus ranoreHHas jamma (LHK) pabGoraer
daxtrueckun 1000 yacoB, MerammoranorenHas (JIHaT) nmamma — 3000 wdacos.
KonuyecTBO IHMKJIOB BKIIIOUCHUS-BBIKIIIOUEHUSI HE OKa3bIBAIOT CYIIECTBEHHOIO
BJIMSIHUSL HA CPOK CITY>KOBI CBETOJMOAOB (B OTJIMYKE OT TPAJAUIIMOHHBIX MCTOYHUKOB
CBETa — JIaMIl HaKaJMBaHUs, Fa30PA3PSAHBIX JIAMII).

Takast namma MoOXeT padoTaTh:

npu 6 yacax B cyTku — 20 Jer;

npu 10 gacax B cytku — 11 ser;

B KPYTJIOCYTOYHOM pexXUMe — Ooiiee 5 JieT.

Huskoe snepromnorpedieHne no CpaBHEHUIO C IPYTUMHA UCTOYHUKAMHU CBETA.

JKOHOMMYECKAasi BbIFOa — PE3yJbTaT COYETaHUS JOJTOBEYHOCTH H
DKOHOMUHU 3JIEKTPOIHEPTUHU. DKOHOMHUSI AIEKTPOIHEPTUH. MOIIHOCTh CBETOAUOIHBIX
namn B 10 pa3 MeHbllle aHAJIOTHYHBIX IO SPKOCTU CBETa JlaM HaKaJIUBaHUA, U
NOTPeOISAIOT B JIBa pa3a MEHBIIE JIEKTPOIHEPTUU, YEM JIFOMUHECIICHTHBIC JIAMIIBI.
OTtcyTcTBHE HEOOXOAMMOCTU OOCITYKUBAaHUS CBETUJIHLHUKOB B TEUEHHE BCEr0 CpOKa
SKCIUTyaTalliM  TO3BOJISIET  3HAYUTEIBHO HDKOHOMHUTH Ha  OOCTY>KHUBAIOIIUX
MEpONPUATHSIX U TIEPCOHAJIE.

CBeToMOIHbIEC CBETHIILHUKH CJ1a00 YyBCTBUTEINIbHBI K TTAJICHUSAM HAIPSAKEHUS.
JlaHHOE€ CBOWCTBO TPU OPraHU3alHMU TOPOJCKOTO OCBEUIECHHS MO3BOJISET MOJYYUTh
OOJBIIYI0 HSKOHOMHUIO 32 CUET NPHUMEHEHHS MEHBIIET0 YHUCIIA MOHMKAIOIIMX
TpaHc(hopmMaTopoB.

[Ipy MOHTa)k€ CBETOAMOJHBIX VYIWYHBIX CHCTEM HCIOJIb3YEeTCs Kalemb
MEHBIIIETO CEYEHMUS], 3a CUET HU3KOTO 3HEPTrONOTPEOICHHUS.

Buicokass cBerooraaya. B CBETOOMOAHBIX CBETWIBHUKAX JOCTUIAETCS
BBICOKasi KOHTPACTHOCTb, 4YTO OOECHEeUMBAET JYYIIYI0 YETKOCTh OCBEIIAeMbIX
00BEKTOB U 11BeTOmEepenady. CBeToAnOAbl 00J1aJal0T CIIEKTPOM U3TYyUYEHUS OJIM3KUM
K COJIHEYHOMY, OHU MOTYT UMETh LIBETOBYIO TEMIIEPATYPY OT «XOJIOJHOTO OEJIOT0» A0
«té€moro 6enoro» nsera. CerogHsi OOJBIIMHCTBO YIUIL U JOPOT OCBEUIEHBI JJAMIIAMU
JPJI, IHaT, JIHa3, koTopble UMEIOT Y3KUI CIEKTP U3TyUeHHUs1, HE 00eCTIeUnBAIOIIHMA
npuemieMon LBerornepenadnd. VX cBeT MMeeT XapakTEepHYIO JKEITYH OKPACKY, 4TO
SBJISIETCS CYLIECTBEHHBIM HEIOCTAaTKOM JIAMII 3TOTO KJIAcCa T.K. XKEJITO-OPaHKEBbIN
CBET BbI3BIBAET pacciabieHue U COHJIMBOCTh T.K. OH OMOJOTHYECKU JOJIr0e



UCTOPUYECKOE BpeMs JJid YeloBeKa ObLI CBSI3aH C IJIAMEHEM KOCTpa M C HOYHBIM
OTJBIXOM.

CBeTono 1 He HarpeBaeTcs, Tak Kak paboTaeT Ha HU3KOBOJIBTHOM HaIIPSIKEHUH,
YTO 00ECIeUnBaeT BhICOKYIO CTETIEHb MOXKAPHOU O€30MaCHOCTH.

VY cTOWYMBBI K MEXaHUYECKUM MTOBPEKIECHUAM H3-3a OTCYTCTBUS Y HUX XPYIKUAX
AJIEMEHTOB, TAKUX KaK CTEKJISIHHAS KOJIOA WM HUTh HaKaJMBaHUSI.

IKOJOTHYHOCTH U 0€30MACHOCTH 3TOT0 MCTOYHHMKA cBeTa. CBETOIUOIHBIC
HMCTOYHUKH OCBEIIEHHUS MOJHOCThIO O€30MaCHbI U HE TPEOYIOT CIEeIaIbHBIX YCIOBUN
M0 YTWIN3AUU (HE COAEPKUT PTYTH, €€ MPOU3BOJHBIX U JPYTUX STOBUTHIX, BPEIHBIX
WM OMAacCHBIX COCTAaBIAIONIMX MaTEPUAIOB M BemlecTB). OTCIYKHUBIIYIO PTYTHYIO
JaMITy HEOOXOAMMO OTHPAaBUTh HA YTHIM3AIMIO, YTO TPeOyeT MOMOTHUTEIBHBIX
JNEHEKHBIX 3aTpar. YTEUKa PTYTH WIH APYTUX T'a30B U3 JIAMIIbI IPHU €€ MMOBPEKICHUU
NpUBEAET K BO3HMKHOBEHHUIO JKOJIOTMUYECKHX MpoOsieM (HEraTUBHOE BIIMSHUE Ha
3JI0POBbE JIIOJICH, 3arps3HEHUE OKpYXKaromiel cpeapl U T.i.). Tak, mobas pTyTHas
namna coaep:kut A0 100 Mr CUIBHOJNEHCTBYIONIETO BEILIECTBA — IAPOB PTYTH.
[IpenenpHO HOMyCcTUMAas KOHUEHTPALMS 3THX [TapOB B HACEJIEHHOM ITYHKTE PaBHSETCS
0,0003 mr/ M2 MOXHO OTMETHTh, YTO 3Ta OIacHas MpoOJieMa OCTaeTCs, €CIIH
BO3HHMKAeT OOW JlaMIl TNpU TPaHCHOPTUPOBKE W JKcrulyatanuu. Ecim pa3outsb
AHEpProcOEperawIy0 Wi JIOMUHECHEHTHYIO JIaMIy B KOMHATe, MpeaeiabHO
JomycTuMas HopMma OyJeT cpasy ke mnpeBbinieHa B 150 pa3 u oT JaHHOro BuUA
3arpsi3HEeHUs1 OBITOBBIMU CPEJICTBAMU M30aBUTHCSI HEBO3MOKHO.

CokpaiiieHre MOTPEOJICHUST 3JIEKTPOIHEPTHH, PACXOJ0B SJEKTPOIHEPTUU HA
OCBEILEHUE MMO3BOJIUT COKPATUTh BHIOPOCHI YIIIEKUCIIOTO raza B aTMochepy.

HeuyBCTBUTENIBHOCTH K HUI3KMM H 0Y€Hb HU3KHM TeMmiepatypaM. MoxHO
rapaHTUPOBaTh OE30TKA3HYI0 PabOTy CBETOAUOIHBIX JIAMIT B PA3IUYHBIX YCIOBHSIX
AKCIUTyaTaluu.

MrHoBeHHOE 3aKHTaHue MPHU T0JlaYe MUTAIONIETO HAIPSKEHUS U CTaOMIIbHAS
paboTOCIIOCOOHOCTh TIPH JIFOOOH Temreparype Ha Bceir Tepputopun Poccun (B Tom
4uCIe B YCIOBUSX KpaitHero CeBepa). DkoHOMUUYECKH HEA(PHEKTUBHBIC U yCTapelbIe,
HO MCIIOJIb3YEMbIE€ B HACTOsIIEee BpeMs CBeTWIbHUKM ¢ Jlamramu JIPJI w JIHaT s
YIUYHOTO OCBEIIECHUS KpailHE HEYJOBJIETBOPUTEIBHO 3aIllyCKAKOTCS IPU HU3KHUX
TeMmneparypax oT — 15 rpaaycoB, 4TO SIBJISIETCS CpEOHEW 3UMHEW TemmIepaTypou
MPAKTUYECKA IO BCEH CTpaHe. B oTimyme OT HUX, CBETOAMOABI MPEKPACHO
3KUTAOTCS B pabOTarOT MPU MUHYCOBBIX TemrepaTypax (-60).




3nopoBbe. IlonHoe otTcyrcTBue BpeaHoro 3¢dekTa HU3KOYACTOTHBIX
NyJbCalluii B CBETOJMUOAHBIX CBETOTEXHMYECKHX H3JENUAX (TaKk Ha3bIBAEMOIO
cTpobockonmuueckoro 3ddekxra, KOTOpble MOXKHO 3aMETUTh, €CIIM CMOTPETh Ha
JIOMHUHECIICHTHBIE U Ta30pa3psiHble CBETUJIBHUKH). DTO MO3BOJISET HCKIIOYHTH
yCTaJOCTh Ii1a3 MpH paboTe B TAKOM OCBEIIEHUH, YTO HEMAIOBAXHO JIJIs TaKUX cdep
KaK IIKOJHHOE W BY30BCKOE OOy4YeHHE, MPOEKTHass U OpuUCHAS ACSITENbHOCTb (A
JTaHHBIX chep ecTh CrennaibHbIe 0(DUCHBIC M OBITOBBIC CBETOAMOIHBIC CBETHIIBHUKH ).

Ha3naueHne cBETOAMOIHOIO OCBEIICHUS:

OCBEIICHHE B O(PUCHBIX TOMEMICHUIX, aIMUHUCTPATUBHBIX 3aHUSIX, TOPTOBBIX
LIEHTPAX;

OCBEIICHHE JIECCTHUYHBIX KJIETOK, a TAKXKE JIFOOBIX HEKUITBIX TTOMEIIICHHI;

OCBELIEHUE JIOPOT, YJIUIl, MOCTOB, IPUIOMOBBIX TEPPUTOPUIL;

OCBEILIEHUE IPOU3BOICTBEHHBIX IIOMELIECHUM, CKJIAJIOB, LIEXOB.

Takke Ipy UCIIOJIb30BAHUHU CBETOIUOAHBIX CBETUIBHUKOB MOXKHO COKOHOMUTD
Ha 3aKyIKe Ka0eJisi C MeHbBIIIUM CEYEHHUEM, T.K. JIaHHbIE CBETHILHUKU OTPEOIISIIOT TOK
B 3 pa3a MEHbIUIE, €CJIM IPOBECTU CPABHEHUE C Ta30pa3psAHOMN JIaAMIION.

OTCyTCTBYET OINACHOCTh TNEPErpy3KH TOPOJCKUX U  MYHHUIIMIAIbHBIX
AJIEKTPOCETEd B MOMEHT BKJIFOUEHHUSI CBETOAUOIHBIX CBETHIIBHUKOB. JTO JIETKO
YBUAETh W3 TEXHUYECKUX XAPAKTEPUCTUK CBETOJHMOJHBIX CBETWIIBHUKOB, TJIE
notpediisiembliit Tok paBeH 0,6+0,9A, B OTIMUUM OT TPAAUIIMOHHBIX CBETUIHLHUKOB C
ra3opaspsiHON JIaMrnou, riae mnotpedisieMblid Tok 2,2A, a myckoBoi Tok 4,5A.
[IpruMeHeHne yIuYHOTO CBETOAUOJHOTO OCBEIIECHMS IOJHOCTBIO CHUMAET JAaHHYIO
npo0iemy.

YyuuthiBas pacTymuid AeQUIMT HHEPropecypcoB U YPOBEHb MOTPEOICHUS
SHEpPruM, Mepexoj Ha CBETOAUOJHOE ocBelieHHe B CBep/uioBckoM obOnactu Oynaer
HMMETH KOJIOCCATIbHOE 3HAYCHHUE.

HenpocTaTky CBEeTOAMOAHBIX JIAMIL.

Cy11ecTBEHHBIN HEAOCTATOK — 3TO CPABHUTENBHO BbICOKas LieHa. Ho, yunTeiBas
COOTHOIIIEHHE II€HA-KauyeCTBO-dKOHOMUYHOCTh, Jy4YIlle OJWH pa3 3aljaTHTh U
YCTAaHOBUTH JIaHHBIE CBETWJIBHHKH, OCOOCHHO JTO aKTyaJdbHO /s OONBIINX
npennpustaii. Tem 6onee, CPOKHU OKYITa€MOCTH COCTABIISIFOT BCETO HECKOJIBKO JIET, YTO
B JII0OOM citydae Oy/IeT BHITOJHBIM BIOKEHHUEM.

CBeToanoApl B OTIAMYNE OT OOBIYHBIX JIaMM TPeOyIOT HOMUHAIBHOTO pabovero
TOKa, YTO YBEIMUNBACT CEOECTOMMOCTh CUCTEMBI OCBEIIICHHSI.

OHM MMEIOT TOJIOCKOBBIN CHEKTP M3ITYUYECHHsI, IOATOMY HYKHO 0Opamarbes K
CHelHauCcCTaM Uil 00eCIeUYeHNsT PaBHOMEPHOTIO OCBELICHHs] B TIOMELIEHUH, YTOObI
KaKOW-HUOYIb LIBET OKPYXKAIOLIel 0OCTAaHOBKM HE TOIajl BIPOCAK.

PaccmoTpeB Bce IIIIOCHI M MHHYCHI CBETOJUOJHBIX JIaMIl, MOXHO CIENaTh
BBIBOJIbI, UYTO CBETOAMOJHOE OCBEIICHHE BCE-TaKU HMMEET OOJbIle MPEUMYILIECTB,
ABJISIETCS KAYECTBEHHBIM, HAJIEKHBIM U BBITOJIHBIM BHJIOM OCBELICHHUS.



