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Abstract. Article includes results of research of the basic most actual problems and
directions of Russian lighting industry’s development. Results of the research can be used when
making programmes and priority projects ready for providing the country with the high-efficiency
and energy saving light technology produced with the application of the innovative and resource
efficient technologies and nanomaterials.

Key words: lighting products, light source, filament bulb, fluorescent lighting, light-emitting

diodes, energy efficiency, energy saving, market

Ku3Hp COBpPEMEHHOTO YeJIOBEKa HEBO3MOXKHO NPEACTaBUTh 0€3 HCKYCCTBEHHOTO
OCBEIIECHUS. 3/0pOBBIA CBET MOBBIIIACT Hamly Oe30MacHOCTh U KOM(OPT, COXpaHSET 3/10pOBbE
J0JIeH, CIOCOOCTBYET MOBBILIEHUIO TPOU3BOIUTENILHOCTH TPYa, YMEHBIIAET pacXoAbl MPUPOIHBIX
pECYpCOB  CTpaHbl, TOBBIIAET  YPOKAWHOCTh  CEIbCKOXO3SMCTBEHHOW  MPOIYKIHU U
KUBOTHOBOJICTBA, CHWKAE€T YTOMJIIEMOCTb U PUCK IIOTEPH 3PEHUS.

Poccuiickuii CBETOTEXHUUECKUH PBIHOK XapaKTepusyeTcs OOJBIIUM Pa3HOOOpa3ueM Jamil,

KOTOPBIE HAXOMAT CaMoe IUPOKOE MPUMEHEHUE B HAPOJIHOM XO035iCTBE U B ObITY (pUCYHOK 1).
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Pucynok 1 — CTpykTypa BUIOB JIaMIl HA POCCHIICKOM CBETOTEXHUYECKOM PBIHKE

K wucrounmkam cBera NpeABSABISCTCS MHOXKECTBO TpeOoBaHuil. Tak, ISl MOCTHXKEHUS
3pUTETBHOTO KoM(popTa TpedyeTcst BBIAEPKATh HA ONMPEIeIEHHOM YPOBHE TaKHE CBETOTEXHUYECKHE
napaMmeTpbl, Kak ONTHMalbHAas OCBEIIEHHOCTb, MHHHMMAJBHOE CIENsliee JeHCTBUE, 3aJaHHOe
pacripesielieHue SpKOCTH, XOpollas ILBeTorepenadya M MpH 3TOM TpedyeTcs, 4ToObl MCTOYHHMKH
cBeTbl ObulM AHeprodddexTuBHbIMU. CerogHs 3HEepProdPQPEeKTUBHON CUMTAETCS Takas CHCTEMa
OCBEILEHUS, KOTOpas CO3JaeT BBICOKOKAUECTBEHHOE OCBEUICHHME U  COXpaHseT CBOU
XapaKTePUCTHKU Ha MPOTSHKEHUU JJIMTENFHOTO BPEMEHHM MPH HU3KHX pacxojax Ha MmoTpedieHue
ANEKTPOIHEPTHHU, IKCIUTYATAIMIO, KAMUTABHBIX 3aTpaTax Ha MPUOOPETeHNE U MOHTAK.

[IpoGnema sHeprocOepekeHus BO BCeX cTpaHax Mupa u B Poccum mpuoOpena 3a rnocieanue
roJibl OoJbilioe 3HaUeHue. B Hacrosiee Bpems B Poccuu, 1o pa3HbIM JaHHBIM, Tiopsiaka 110 mupg.
KBT-4 37eKTpo3Hepruu pacxojyercss Ha OCBEIleHHe, 4To cocTaBisieT 10 20% BbIpabaThIBaeMOM
3JIEKTPOIHEPIUH, U TIOATOMY OJITHOW M3 IJIaBHBIX 33J]au SHEProcOepeskeH s SIBISAETCS POU3BOJICTBO
Y TIPUMEHEHNE SHEPTOOKOHOMHUYHBIX HCTOYHHUKOB CBETA.

HaunbGonee »neproémkumu cepamu moTpeOaeHUs IEKTPOIHEPTUH Ha IIEJIM OCBEIICHUS B
HaIlei CTpaHe SBISIIOTCS JKUJIbIe, OOINECTBEHHO-aIMUHUCTPATUBHBIE W TMPOMBIIUICHHBIC
MOMEIICHUS, Ha JIONII0 KOTOPBIX MpuxoauTcst 6onee 70% Bcex KCIUTyaTUPYEMBIX CBETHIIBHUKOB U
COOTBETCTBEHHO CAMHUX MCTOYHMKOB CBETa (CBETOBBIX TOUYEK), M 3aJlaya SHEProcOepexeHus] B ITUX
MMOMEIIEHUAX MOXKET pelIaTbcss MyTeM IMHPOKOr0 MPHUMEHEHHUS HOBBIX BBICOKOA(()EKTHBHBIX
HMCTOYHUKOB CBeTa. B JKWIBIX TOMENICHHSIX 5TO, TJIaBHBIM 00pa3oM, MOCTENEHHAs 3aMeHa
HedpdexkTuBHbIX Jamn HakanuBaHus (JIH), koapduimeHT mone3HOro AeucTBUS KOTOPBIX

cocraBisieT 3-5%, Ha JroMuHeceHTHbIE JtaMIibl (JIJT), B TOM 4uciie KoMIakTHbIE TIOMUHECIEHTHBIE



namibl (KJIJT), kotopeie B 5 u Gonee pa3 a¢dextuBaee JIH; B 001mecTBeHHO-aIMUHUCTPATUBHBIX U
IIPOMBIIIJIEHHBIX ~ TOMEUIEHUSIX —  I[PUMEHEHHME HOBOM  CEpUHM  SHEPro3KOHOMHUYHBIX
BbIcOK03(pexTruBHBIX JIJI ¢ BBICOKOI cBeTOBON oTHaueii MOIHOCTBIO 14-36 BT ¢ yMeHbIIEeHHBIM
auaMeTpoM paspsaHoit Tpyoku g0 16 mm (TS). YMenbmenue pazmepoB JIJI u CBETHIBHUKOB, B
KOTOPBIX YCTAHABJIMBAIOTCS «TOHKHE» JIaMIIbl, OJArONMpHUsITHO CKa3bIBACTCS M Ha SKOJIOTHYECKON
oOcTaHOBKe: TpeOyeTrcs MEHbIIe CTeKia, JIIOMHHOpOpa, PTYTH, METaNIOB, IUIACTMAcC U
YIIaKOBOYHBIX MaTepHajoB [1].

[IpaButenbcTBOM PO npuHAT psi 3aKOHOB, HAITPABJIEHHBIX HA MOBBIIICHUE SHEPreTHUYECKON
apdextuBrocTH. D3 ot 23 HOsA0ps 2009 1. No 261-D3 «O6 3HEprocOEpeKEHUH U TMOBBIIICHUN
SHEPreTUIECKO F(P(HEKTUBHOCTH U O BHECEHHH M3MEHEHUH B OTACIbHBIC 3aKOHONATEILHBIC aKThI
P®» ycraHaBauMBaeT TIOCYyAapCTBEHHOE pEryJupoBaHHE B OOJACTH JHEProcOEpexeHus u
MOBBILICHUST JHEPreTHUecKol A((EKTUBHOCTH MPOIYKIUHU, MpeIycMaTpUBaeT 3amlpeT WiH
OrpaHMYEHUE MPOU3BOACTBA U oOopora B PD TOBapoB, MMEHOIIUX HHU3KYIO IHEPreTHUYECKYIO
3¢ HEKTUBHOCTD, IPH YCIOBUU HAIMYHS B 000OPOTE WIIM BBEIEHUS B 000POT aHAJTOTMYHBIX 110 LENH
MCTIOJIB30BAHUSI TOBAPOB, UMEIOIINX BBICOKYIO DHEPreTHYECKYI0 3(PPEKTHBHOCTH, B KOJIUYECTBE,
YIOBJIETBOPSIIOIIEM CIpoc HaceneHus [3].

@3 «O06 »sHeprocOepeKeHUU» CTal OCHOBHBIM (DAaKTOPOM JUIsl Pa3BUTHS pbIHKA
sHeprocOeperarnyx jJami, corjiacHo kotopomy «c 1 suBaps 2011 roga k 000poTy Ha TeppUTOpUN
Poccuiickoit deaepanyy He TOMYCKAOTCS AJIEKTPUYECKUE JTaAMITBI HaKaduBaHUS MoIIHOCTh0 100
Bt 1 Gonee, KoTopble MOTYT OBITh UCIOJIB30BaHBI B LIETISAX MEPEMEHHOTO TOKA B LIEISIX OCBELICHHUS.
C 1 suBaps 2012 roga He nonmyckaercs pa3MENIEHUE 3aKa30B Ha MOCTABKU SJIEKTPUUECKHUX JIAMII
HaKaJUBaHUS JUId TOCYIapCTBEHHBIX M MYHULUNAIbHBIX HYXJ, KOTOpPbIE MOTYT OBITh
HCIIOJIb30BaHbl B IIEMSIX NEPEMEHHOTO TOKAa B LENSIX OCBElleHus. B mensx mocienoBaTenbHON
peanu3anu TpeOOBaHUN O COKpALIEHUH 000pOTa 3JIEKTPUYECKUX JIaMI HaKaJuBaHMs ¢ | sHBaps
2013 roma Moxer OBITh BBEIEH 3ampeT Ha 000poT Ha Tepputopun Poccuiickoir denepauun
ANEKTPUYECKUX JIaMI HakKaluBaHHWs MOUIIHOCTRIO 75 BT u Oonee, KOTOpble MOTyT OBITh
HCIIOJIB30BAaHbl B IEMSIX IEPEMEHHOrO0 TOKAa B LENAX OcBelleHus, a ¢ | suBaps 2014 roma —
AJIEKTPUUYECKUX JIaMIT HaKaJuBaHUs MOIIHOCThIO 25 BT u Oonee, KoTopble MOTryT OBITH
UCIIOJIb30BaHBI B IEMSX MEPEMEHHOrO TOKa B Iensx ocBemieHus» [3]. [IpuHsTe naHHOrO 3aKOHA
CO3/1a€T BCE YCJIOBUS JUIsl aKTUBHOTO Pa3BUTHUS PbIHKA dHeprocOeperaromux jgami B Poccun.

Kak yxe 0b1710 0TMeueHO BblIie, A 3ameHbl JIH kak B CyIIeCTBYIOINX CBETHIIbHUKAX, TaK
U B CHEUHATbHBIX CBETHWJIBHUKAX I OOLIEr0 M MECTHOTO OCBELICHHsS Ha POCCHICKOM pPBIHKE
MPUCYTCTBYET OOJbIIas HOMEHKJIATypa BBICOKOI()(EKTUBHBIX MCTOYHUKOB CBETA. JTO IIUPOKAs
ramma KJIJI, kak co BCTpoeHHBIM 35IeKTpOHHBIM [IPA W cTtangapTHRIMH Pe3bOOBBIMU ITOKOJISIMHU

E14 u E27, Tax u KJIJI co cnenmansubiMu 1okonsamu G23, 2G7 n 2G11.



3a nOpeauecTBYIOUIME TOJbl €BPOINEHCKUE W AMEPUKAHCKHE MPOU3BOJIUTEIN YCHENIH
BbICTpoUTh npou3BoacTBo KJIJI u Hamaauth MX MaccoBblii COBIT, B TOM uucie U B Poccuto.
OcnoBubiM 3kcnioprépom KJIJI B Poccuio sBmsercs Kurait. B Poccum B 2011 romy oObvem
po3unuHoro peiHka KJIJI coctaBun mopsnaka 16 mipa. py6. bromkerHbie yupexaeHuss MOCKBHI,
bpsiackoit o6nactu, Boponexa, Tromenn, Cankt-Ilerepoypra, Tomcka nepenuiy Ha UCTIOJIb30BaHUE
takux Jami. Ha cBerorexHuueckom peiHKEe Poccuu npucyrcTBYrOT, B OCHOBHOM, KJLJI
MIPOU3BOJICTBA 3apYOEXKHBIX (UPM, HU Ha OJHOM M3 POCCUHCKUX 3aBOJOB HE HAJAKEHO IOJIHOTO
nukina npousBoactBa KJIJI. BonmbImMHCTBO pOCCHICKUX TpeanpusaTuii Toybko codupaer KJIIJI u3
KUTANCKUX KOMIUIEKTYIOIIMX, MPOU3BOJACTBO camux Komiuiektyroumx s KJIJI B Poccum He
HaJIaKEHO.

Crnenyer yka3zaTh Takke Ha umeromue mecto Hemocratku npumenenus KJUJI. K vum, B
MIEPBYIO OYEPElb, OTHOCUTCS BHICOKAsI CTOMMOCTh 3THUX JIaMIl ([Isl CpaBHEHuUs: cpefuss uexa JIH B
Poccun cocrasusier Bcero okono 11,8 py6., a KJUJI — 131,8 py0), nuskoe kauectso KJIJI. ITlo
pe3ysibTaTaM U3MEpPEHUI U ucnbITaHui, nposeneHHbIX B 2011 rony McnbiTatensHoil 1abopaTopueit
I'VIT Pecniyonuku Mopaosusi «-HUMUC umenn A.H.Jlogsiruna», KJIJI «Ekola» mpousBonctea
Kwuraii, ycTaHOBI€HO, YTO 3TH JaMIIbl UMEIOT 3aHM>KCHHbIE 3HAUEHUSI CBETOBOI'O ITIOTOKA U CBETOBOM
OTJauH, B CBSA3U C 4eM He cooTBeTcTBYIOT TpeboBanusaM 'OCT P 53879-2010 (MOK 60969:1988) u
[TocranoBnenus [IpaBurensctBa P® ot 20 urons 2011 r. Ne 602 «O06 yTBepkaeHUN TpeOOBaHM K
OCBETUTEJIbHBIM YCTPOMCTBAM M AJIEKTPUUYECKUM JIaMIIaM, HCIOJIb3YEMBbIM B LENSAX MEPEMEHHOIO
TOKa B LIEJSIX OCBEIeHHs». Takxke cieayer otMeTuTh, yto Juit KJUJI mpucymy ctpobockonnyeckuit
3¢ deKT — mynbcalus CBETOBOI'O MOTOKA, KOTOPas MOXET OKa3blBaThb HEraTUBHOE BIMSHUE 3TUX
JamI Ha 3peHue yenoBeka. U, koneuno, camoe riasHoe: npunuun padotsl KJIJI npegycmarpusaer
MPUCYTCTBUE B HUX 3HAUUTEIHHOTO KOJWYECTBA (2-7 Mr) pTYTH, KOTOpas MO KJIAcCy OMacCHOCTH
PTYTb OTHOCHTCS K NEpBOMY Kiaccy (Upe3BbIYaifHO OMACHOE XMMHUYECKOE BELIECTBO), SIBISETCS
OINIACHBIM 3arpsi3HUTENIEM OKpysKarolel cpenpl. Bompoc yrwmsanum pryrbcogepxkamux KILJT
SBJIETCS IPOOJIEMHBIM U HE PEICHHBIM J0 HACTOSLIET0 BPEMEHH.

[Toncumnrano, uro B Cankr-IletepOypre 3a rox BIXOAUT U3 cTpos okoiso 3,5-4 muH. KJIJL
[To odpunmansuaeiM maHHBIM, B 2010 roxy B mepeaBUKHBIE MYHKTHI MpHEMa MO COOPY OMACHBIX
OTXOJIOB y HaceleHus (ceidyac B ropojie ¢ HacesleHueM 4,6 MJIH. YeJIOBEK eCTh JiBa 000PYAOBaHHBIX
skoMoOmst) 010 caano 3965 mryk KJIJI, ¢ mawanma 2011 roma — 4278 mtyk. B 2010 rogy mo
roc3akasy B OOJBHHUIAX, IIKOJIAX, AETCAJaX U MPOYNX rocyupexaeHusx codopano 360 teic. KJIJI.
YacTHble KOMIIAHUM AU Ha yTrin3anuio 223 Teic. mtyk KJLUT [2].

B cootBercTBHM € OOLIEMHPOBBHIMH TEHICHIMAMU 3HEProcOepekeHUs] MPOMBIIUICHHO
Pa3BUTHIX CTPaH, OCHOBHAs POJIb OTBOJUTCS CBETOAMOJHBIM HMCTOYHUKAM CBeTa Kak Haumbosee

3(1)(1)GKTI/IBHI>IM, O9KOHOMHUYHBIM U 6630HaCHI>IM, n CBCTOOAUOAHBIM CHCTEMAaM OCBCIICHU,



pa3BUBAETCs HCIOJIb30BAaHUE B TEXHHKE OCBeLIeHMs cBeTomsnydarommx anonos (CJI). CorsacHo
MIPOTHO3aM JKCIIEPTOB 3Ta MPOAYKIUs B Ommkaiiime 10 1etT OyaeT moCTEeNneHHO BRITECHSITh C PhIHKA
TpaJiMLINOHHBIE UCTOYHHUKY CBETA.

I'maBHBIMM ~ KpUTEpHUAMH,  ONPEACIAIONIMMHM  IPEUMYIIECTBEHHOE  HCIIOJIb30BaHUE
CBETOJUOJHBIX MCTOYHHKOB CBETa B OCBEIICHHH, JIAXE II0 CPAaBHEHUIO C DPA3BUBAIOIIHMMUCS
MEPCHEKTUBHBIMU  SHEProd((EKTUBHBIMU  Ta30pa3psiAHBIMU  JIAMIIAMH,  SIBIIIIOTCS  HHU3KOE
JHEPronoTpeOICHHEe B MPOIECcCe AKCIUTyaTal[il; OTPOMHBIN CpPOK CiyXObl — 1o 50 ThIC. d;
OTCYTCTBHE IyJIbCAllUM CBETOBOIO IOTOKA; BO3MOXHOCTb Pa0OThl KaK MpPHU HU3KHUX, TaK U IPH
BBICOKHX TeMIlepaTypax okpyskaromieir cpeasl (o1 -50°C 10 +60°C); CTOMKOCTh K MEXaHUYECKHM
BO3JICHCTBUSIM, BBICOKMH YpOBEeHb Oe3omacHocTH [1]. DTO jmaneko He TMOJHBIN MepedeHb
MIPEUMYIIECTB UCII0JIb30BAHUS CBETOIMOAHBIX HCTOUHUKOB CBETA.

Poccus B nocienHee BpeMst HAUMHAET BKIIOYATHCS B pabOThI 110 pa3paboTKe U MPUMEHEHHIO
HCTOYHHUKOB CBE€Ta HAa OCHOBE CBETOJUOJOB. B pamkax ¢enepanbHOil 1eneBoil mporpaMmsl
@enepallbHOTO areHTCTBA MO0 HayKe M MHHOBAIMAM Poccuu ¢ mpuBiIeYEHHEM BEIYLIUX HAyYHBIX
[EHTPOB M MPOU3BOJCTBEHHBIX IUIOMAJOK pa3paboTaHsl W BHenpeHsl pesynbratel HMOKP B
00JIaCTH CBETOAMOAHOM TEXHHKH. JOCTUTHYT MHPOBOH YpOBEHb TEXHHUYECKHX MapaMeTpPOB Kak
YUIIOB WU CBETOAMOJIOB, TaK M CaMHUX CBETOAMOAHBIX Jamm. IlepBbie 00pa3ubl poccUilCKUX
CBETOJIMOJHBIX JIaMI MOCTYNWJIM B TMpojaaxy B MarasuHsl MockBbl u Cankr-IlerepOypra.
CroumocTh J1aMIl U3 MepBOil mapTuH 4yTh HIKe 1 Thic. pyO. Ilnanupyercs, uyto k 2014 roga nexa
CBETOAMO/IHBIX JIaMnI ynazeT 110 250 pyo.

Jlns AecCTBEHHOTO NpeoOpa3oBaHMsl CTPYKTYpPhl CBETOTEXHHYECKOIO pbIHKA B MOJb3Y
sHeprodddexTuBHOrO ocBeueHuss B PoccuM W OrpakJeHUS OTEUECTBEHHOTO pBIHKA OT
SHEPro€MKHUX HEMEepPCHEKTUBHBIX OTEYECTBEHHBIX U UMIIOPTHBIX M3JIEIMNA paBUTEILCTBOM Poccun
YTBEPKIEH IOKYMEHT «MeponpusaTHs M0 CO3JaHUI0 MPOM3BOJCTBA 3(P(EKTUBHBIX HCTOYHUKOB
ocemennst «HoBwiit cBer» [2]. OOmasi cymma WHBeCTHUIMH B paMkax mpoekta «HoBbId cBeT»
cocraBisier 12,7 mupa. py0., UX HUX BHEOIOKETHBIE CPEACTBA COCTaBIAIOT 6,8 MipA. pyo. u
cpenctBa 'K «Pocuanorex» - 4,3 wmupa. py0. IIpoekToM yCTaHOBJIEHO, YTO BHEAPEHUE
sHeprocOeperaomux HCTOYHUKOB CBETa W OpraHM3alus UX Npous3BojcTBa B Poccum Oyzmer
pean30BbIBATLCS B TPU 3Talla: HA4dallo M3BATHUS JIaMII HAKAJIMBaHUS U BHEJPEHUS KOMIIAKTHBIX
aromuHeceHTHBIX JaMn (2009-2012); muk npojgak Ha PhIHKE KOMIAKTHBIX JIFOMUHECIEHTHBIX
nammn (2013-2016); akTuBHOE BHEApeHHEe cBeToAroaHOM TexHukn (2017-2020).

VYuuTeiBasg 3HAYCHHE, KOTOpPOE MPUIAIOT BOMPOCAaM HSKOJOTMYECKOW Oe30MacHOCTH B
pPa3sBUTBHIX CTpaHaX, MOXHO yTBEep)KIaTh, 4To B Ommwkaiimem Oynymem KJJI cranyr
IPOMEKYTOUHBIM ATAllOM Pa3BUTHS SHEProdP@GEKTUBHBIX TEXHOJOTHH, MNpPEIIEeCTBYIOIIMX

Mepexoly K CBETOAMOIHOMY OCBeIIeHHIO. Peanmu3amus ykazaHHBIX «MeponmpusaTHii...» J0DKHA



o0ecneunTh CHCTEMHOE OOHOBJEHME TapKa CBETOTeXHHMYecKuX wus3aenuit Poccum 3a cuer
9HEProd(PPEeKTUBHBIX CBETOAMOIHBIX JIAMI OTCUECTBEHHOTO IPOU3BOJCTBA, C IOCTEIICHHBIM
BbITeCHEHMEM MUMNOPTHBIX KJIJI. ENMHCTBEHHBIM Ha CErOAHSAIIHUN JI€Hb MEPCHEKTHUBHBIM ITYyTEM
MHHOBALIMOHHOI'O pa3BUTUSl CHUCTEM OCBELIECHUs sBisieTcs npuHiathne DenepanbHOil 1 eneBON
[IPOrpaMMBbl, KJIFOUEBOH 3aJadeld KOTOPOH SABJISIETCS MOCTENEHHBIN 0TKa3 oT ucnoiib3oBanus KJIJI B
ocemeHnu B chepe KKX B monb3y mepeaoBOro, SKOJOTHYECKH O€30MacHOTO, SKOHOMHOTO H
ropa3zo OoJiee JOITOBEYHOTO CBETOJIMOJHOTO OCBEIICHUS W BHECEHHWEM HW3MEHEHUH B IMPOEKT
«HoBBI CBET» B 4acCTH COKpAIIEHHUsI CPOKOB 000poTa Ha poccuiickoM cBeroTexHuueckom KIIJI, ¢
JAIbHEHIINM U3BATUEM UX U 3aMEHON Ha CBETOJAMOIHYIO ITPOTYKLIHIO.

PaccmoTpeB Tekyliee IONOKEHUE Jed B BONPOCAX IMPOU3BOJACTBA M MPUMEHEHHS
9HEeprod(PEeKTUBHBIX UICTOYHUKOB CBETa MOKHO CJIEJIaTh CICAYIONINE BHIBOIBI:

— HedpdexkruBapie JIH mostanmHo mo/mKHBI OBITH 3amMeHeHbl cHadanma Ha KJIJI, ¢
nocienyromenl 3aMeHod Ha cBeroguonaHble Jammnbl. [IpousBoactBo KJIJI mo momHoMmy wmukiy
M3TOTOBJICHUST B PoccuMM HE OCYIIECTBIAETCS, MOITOMY HEOOXOAMMO ObICTpee ABUTAThCS K
MIPUMEHEHUIO B TEXHUKE OCBEILICHUS CBETOIMOIHBIX JIaMIT;

— B OOIIECTBEHHO-a/IMUHUCTPATUBHBIX W TPOMBIIUICHHBIX TMOMEIICHUAX MPOBOJUTCS
3ameHa JIJI co crannmaptHoi TpyOko T8 Ha HOBYIO CEpUIO 3HEPrO3KOHOMUYHBIX
BbICOKOA((pexTrBHBIX JIJI ¢ BHICOKON CBETOBOW OT/Ia4yel ¢ yMEHbIIEHHBIM JUAMETPOM Pa3psIHOM
Tpy6ku (T5);

— B YJIUYHOM OCBEUICHUH IPOBOJHUTCS MOCTENEHHBIH oTka3 oT HedddektuBHbx JPJI u
3ameHou ux Ha J[HaT;

— JUIl  OCBEIICHHWS CTaJMOHOB, OOJBIIUX TUIOMIAJCH, JAEKOPAaTUBHOM OCBEILCHUH,
ApPXUTEKTYPHOU MOJCBETKH 3aHHM, ((OHTAHOB, IPU KHMHO- U (POTOCHEMKAX IIHUPOKO MPUMEHSIOTCS
sHeprodddextuBasie MIJI, oTnuyaromuecs BBICOKON CBETOBOHM OTHayeil W CPOKOM CIyXkKObI, a

TaKXC XOpOIJ.ICfI L[BCTOHCpCI[&‘-ICﬁ OCBCIIACMBbIX 00BEKTOB.
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