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BBepeHUe




BBepeHNue

My3eliHoe oCBelLLeHMe — MHOrOrpaHHoe 1 LUMPOKOe
noHsATNE, BKOYaloLlee B cebs He TONbKO OCBELLEHNe
9KCMO3NLMM, HO U OCBeLLeHME POHOOXPaHUNWLL, pe-
CTaBpaLMOHHbIX MACTEPCKMX M MPOoYnX paboymx MecT,
a Takxe obLee OCBeLLEeHNE NMOMELLIEHN.

OpnHa 13 rmaBHbIX 3afay My3es — COXpaHeHne Kysb-
TypHOro Hacnegms. [pyras — OeMOHCTpauus CBOWX
konnekumn nyénuke. O4EBUOHO, YTO y)Ke B 3TON 4a-
CTV BO3HMKAeET NpoTuBopeYne, Befb Hanbonee Bbirod-
HbIM CBETOBbIM PeLLleHNeM ANs COXpaHeHUs My3enHoro
npeameta 6yneT NMoMeLleHne ero B TEMHYIO KOMHaTy.
MomMuMo aToro, My3ei — 06LLIeCTBEHHOE NPOCTPaHCTBO,
OCBeLLieHNe B KOTOPOM [OMXHO OTBEYaTb COOTBETCTBY-
tOLLIMM HopMaMm. Takxke cucTema MCKYCCTBEHHOro ocBe-
LeHNst siBNAeTCs noTpebutenem 3neKTpoaHeprin, va-
CTblO BHEPreTU4ecKom cetTh 3aaHus, U ee CocTaBnsto-
LMe OoMmKHbl oTBeYaTh TpeboBaHUAM 3dEKTUBHOCTH
n 6ezonacHocTW. B goseplueHWe, MHOrME My3eun pac-
rnonaratoTcst B UICTOPUYECKNX 3AaHusaX, apxuTekTypa v
cTaTyC KOTOPbIX MOMYT OrpaHuyMBaTb BO3MOXXHOCTU
NPOEKTUPOBKM OCBELLIEHMS.

Takum o6pasom, TpeboBaHWs K My3eliHOMY CBETY
NPEeabSBNSOTCA C CaMblX Pa3HbIX CTOPOH U MO PasHbIM
napameTtpam. CBeTa AOSKHO OblTb HE MHOMO, HO N He
mano. CBeToBoe 060pynoBaHMe AOMKHO ObiTb 3HEpre-
TN4eCKM 3PPEKTUBHBIM, a U3Ny4aeMbli UM CBET — Bbl-
covarLlero Ka4ecTtsa.

O4eBnaHO, YTO ANs Toro, 4To6bl OCBELLEHNE COOT-
BETCTBOBASIO MNPeabsaBAseMbIM K Hemy TpeboBaHWsM,
Heo6xoaMMO MPOU3BOAVTL KOHTPOSb €ro napameTpoB.
Heckonbko MeHee 04eBWOHO, YTO KOHTPOMb MOXET U
[OJHKEH MPON3BOAUTLCS Ha BCEX CTafMsX XXM3HEHHOrO
UMKNa CUCTEMbl OCBELLEeHWs: OT rpaMOTHO COCTaBfEH-
HOro TEXHMYECKOro 3afaHns, K KOHTPOSMO NpWn NocTas-
Ke, U 10 KOHTPONA B TeHEHWe aKcnnyataumm.

[aHHoe PykoBoAcTBO paspaboTaHo Anst oKasaHus
MOMOLLM COTPYAHMKAM MY3€€B, 3aHVMAIOLLMM [OMKHO-
CTW, B OTHOLLIEHUW BbINOMHAEMbIX Pa6OT MO KOTOPbIM He-
06X0AMMO BbINOMHATL HOPMbI MO XPaHEHWIO, AaXXe ecnu
OHU He ABAAITCH crneumannucTamm B o6nacTy ocBellle-
Hus. JOoCTynHbIM A3bIKOM pacckasbliBaeTCcs 0 napame-
Tpax OCBETUTENbHOro 0OOPYAOBAHWS, KOTOPbIE BAXXHO
NPWHMMAaTb BO BHUMaHME, a Takxe O crnocobax peLle-
HUS 4aCTO BO3HWMKAIOLLMX MPU YCTPOMCTBE OCBELLEHUS
3apad.

CyLLEeCTBEHHbIN 1 HEN3DEXHbBIA aKLEHT caenaH Ha
cneuvdomke CBETOAMOOHOrO ocBelleHns. CBETOANOAbI,
ABNAIOLLMECS HA CErOAHALLHNIA AeHb Hanbonee adodek-
TUBHBLIMU U KOMMNaKTHbIMU UCTOYHMKAMW CBETa, Nodapu-
NN NPOEKTUPOBLLIMKAM Kak HOBble BO3MOXHOCTHU, TaK U
HOBbIE TPYAHOCTU.

Cnenys pekoMeHaaumsM, K3MOXEHHbIM B [AaHHOM
PykoBopacTee, cneayeT NpMHUMaThL BO BHUMaHKe Tpebo-
BaHWsi HOPMAaTMBHOW AOKYMEHTaUWUN, OeUCTBYIOLLEN Ha
MOMEHT BbIMOMHEHWS MEPOMNPUSTUN, CBSA3AHHbLIX C NPO-
EeKTUPOBaHNEM, Pa3paboTKOM, 3aKymKOW, MOHTaXOM,
aKcnnyartaumnen, pemMoHToM 1 T. N. B PykoBoacTee yka-
3aHbl TOMbKO T€ HOPMATUBHbIE JOKYMEHTbI, KOTOPbIE He-
NOCPEACTBEHHO OTHOCATCS K My3eHOMY OCBELLIEHWIO,
CCbINIKM Ha ApYrne HopMaTuBHbIE JOKYMEHTbI aKTyanb-
Hbl TONbKO B YaCTW TEMbI, paCCMaTPUBAEMON B HACTOS-
Lem PykosoacTse.

MpUMeHas Ha NpakTVKe PeKoMeHZaUUN, U3MOXKEH-
Hble B HacToslleM PykoBoacTBe, HEO6XOOMMO WMETb
BBMIY, 4TO Mobas CPOYHOCTb U BAXKHOCTb TEX UMM UHbIX
MEpOoNPUATUA He OTMEHSIET TPeOOBaHUI 3akoHOAATENb-
ctBa P® B obnacTv oxpaHbl Tpyaa, B TOM YMUCNe Mep
6e30MacHOCTM Npu paboTe B 3MeKTPOyCTaHOBKax, va-
CTblO KOTOPbIX SABMSIOTCS paccMarprBaemMble 3[ecb
npunbopsbl 1 06opyAOBaHNE.



SRAJLIE)

OCHOBHBIE€ 30AA4YM, PellIaeMbIe
I[IPY YCTPOMCTBE OCBEIIIeHUS
SKCIIO3ULIUY U APXUTEKTYPHOMU
IIOACBETKMU




Paspen 1

1. O6ecnevyeHne cOXpPaHHOCTU My3€elHbIX NPeaMeTOB

OnTr4eckoe 13nyyYeHne — 0AnH 13 rMaBHbIX BpeaHbIX
haKTopOoB, BO3AENCTBYIOLLMX HA My3€eHble NPeaMETbI.
Ons Toro, 4TO6bl 3aMennUTb pPas3pyLleHne My3elHbIX
NpeaMeToB, HAXOAALLMXCS B 9KCMOIULMM 1 B XPaHEHMN,
HeobxoaMMo cobntoaaTe HOPMbl OCBELLIEHHOCTU U HOP-
Mbl 0BYy4EHHOCTU, CcodepKalLUMecs B HOPMATUBHOM A0-
KyMEHTaLu.

2. CoxpaHeHue BUAMMOCTU IKCMOHATOB

PaboTta co cBeTOM B My3ee — 3TO Bcerfja nouck Ha-
naHca mexay obecrnedeHnemM COXPaHHOCTU My3erHbIX
NPEenMeToB U COXPaHEeHNEeM BO3MOXHOCTM Ans NMoceTu-
Tenen BuAETb 1 BOCMPUHUMATL SKCMOHATHI.

3. KoppekTtHas nepepaya o65mMKa 9KCnoHaToB

M apXUTEKTYPHbIX 3JIEMEHTOB

HeyoadyHo CnpoeKkTUpPOBaHHOE OCBELLEHWE MOXET
NCKakaTb BU MPEAMETOB: yAandTb TEHN 1 0ObeM, Nepe-
[aBaTb He BCe OTTEHKW LIBETOB, MOXET ObITb U3NNLLHE
«Xy[OXXECTBEHHbIM» 1 HApyLLATb BOCNPUSATVE 3aMbICna,
KOTOPbIN BKNadblBasl XyOAOXKHUK.

4. O6ecneyvyeHne komdopTa

[Moxon B My3ei — 3T0 HanpsxeHHasa paboTa ang 3pu-
TENbHOro annapara. ﬂOSTOMy, B CTpemMneHnn BbIMNoJs-
HWTb BblLLENepednCrieHHble 3agaqin, BaXXHO He YyNnyCTUTb
13 BMOA TaKOW BaXKHbIN hakTop, kKak KoMdopT noce-
TUTENA, ONd rmas3 KOToporo, B CyLLIHOCTU, N CO30aeTCA
SKCMno3nyna. Bo nabexxaHme BO3HWKHOBEHNS cnenstie-
ro adodbeKkTa cneagyeT TulaTenbHO BbiBMpaTb pacnono-
XKeHWe N TUM OCBEeTUTENbHbIX I'Ipl/IGOpOB, MCMNosnb30BarTb
criednanbHble akCceccyapbl. Takxe CTpPOro orpaHmn4msea-
eTca ,D,OI'IyCTl/IMbIl7I YPOBEHb NyrnbCaunn OCBeLLEHNA.

5 O6ecnevyeHne 6e30nMacHOCTN

OOHUM 13 MHCTPYMEHTOB B KOMMMEKCHOM 3apaqe
obecnevyeHusa ©6e30MacHOCTN SABASIETCA aBapuiiHoe
ocBelLeHne. ABapuitHoe ocBellieHne paboTaeT OT He-
3aBMCUMbIX UCTOYHMKOB MUTaHUA WU BKItoYaeT B cebs
pe3epBHOE OCBeLLeHWe (ocBeLleHe 6e30nacHoOCTH) U
3BaKyalLVOHHOEe OCBeLLEeHNe. BaxKHO MOMHUTL, YTO CU-
CcTema OCBeLLEeHUA MOXET OblTb HE TOMbKO MHCTPYMEH-
TOM [Nt NPEOoONEeHNst YPE3BbIHaHbIX CUTyaLWA, HO U
MPUYMHON VX BOSHUKHOBEHWS, B Cryvae HU3KOro kade-
cTBa 060PYNOBAHNSA UMM MOHTaXKA



DASIE)
CTAaHAAPTHI MY3€MHOI'O OCBEIIIeHMS],
A€VICTBYVIOIIME B Poccuimckon
depepalIm




Paspen 2

1. TOCT P 58814-2020 «My3enHoe ocBeLyeHune.

TepMuHbI 1 onpepeneHns».

CraHpapT ycTaHaBnNMBaeT TePMUHbI 1 ONpeneneHns
B obnactn myseliHoro ocselleHns. CTaHOapT OxBarTbl-
BaeT TEPMUHOMOIMIO B yKazaHHoM obnacTtu B 4actu 06-
LLIMX MY3EMNHO-MCKYCCTBOBEAYECKMX TEPMUHOB, a TaKXKe
POTOMETPUHECKMX, KONOPUMETPUHECKINX, PAANOMETPU-
YECKMX W VHbIX TEPMMHOB, CBA3AHHbLIX C OCBELLEHMEM
My3€elHbIX NMPEAMETOB 1 MOMELLEHUI My3€eEB.

2. TOCT P 58815-2020 «CBeTUJIbHUKUN CO CBETO-
AvopamMmu ans My3enHoro oceewieHus. O6wme
TeXHU4YeCcKue yCioBUus».

CrtaHgapT pacnpocTpaHaeTcs Ha CBETUMbHWKK CO
cBeToaModaMm A1t OCBELLEHUS MOMELLEHNA My3ees,
GOHOOXPAHUNNLL, U pecTaBpaLUMOHHbIX MacTepcKux. B
cTaHAapTe NpeacTaBneHbl OCHOBHbIE TEXHUYECKME Tpe-
60BaHMA K CBETU/bHMKAM CO CBETOAMOAAaMMU, KOTOpble
Heo6xoaMMO YHUTLIBATb NMPW NPOEKTMPOBAHUM NOMeLLe-
HUIA UK NPK 3aKynke HOBOro o6opynoBaHns.

3. T'OCT P 70835-2023 «My3eliHoe ocBeLlieHue.

OcselleHue ceetoguogamu. Hopmbi».

CTaH,D,apT yCTaHaBIMBaeT HOPMbl OCBELUleHNA MYy-
3€MHbIX NPeaMETOB 1 NOMeLLEHNn My3eeB, hoHaoxXpa-
HUNMNLLL, N pecCTaBpauMOHHbIX MaCTepCKMX CcBeToanoa-
HbIMA WNCTO4YHUMKaMM CBETa, KOTOPbLIE obecneynsatoT
6e3onacHble 1 KOMGOPTHbIE YCIOBUA HAXOXKAEHWS TiO-
,ue|71 B MOMELLIEHNAX MY3€EEB, d)OHD,OXpaHI/IJ'IIALLL npecTaBs-
PauMOHHbIX MaCTEPCKNX N BOSMOXHOCTb afekBaTHOro

BOCMPUSTUS SKCMOHMPYEMbIX My3€iHbIX MPeAMETOB Mpwu
MUHMU3aUMX Bpeaa, HaHOCUMOro My3erHbIM npeame-
Tam ONTUHECKUM U3MYHEHVEM.

CTaHaapT NpUMEHSIIOT NPY NPOEKTMPOBAaHMM, BBOME
B [IEMNCTBME, PEKOHCTPYKLMM U 3KCMyaTalum OCBeTU-
TeNbHbIX YCTAHOBOK CO CBETOAMOMHBIMA UCTOYHMKAMM
CBeTa, NpeaHa3HaveHHbIX Ans 3KCNO3ULMOHHOrO OCBe-
LLIEHNSI MYy3EViHbIX MPEAMETOB U [i719 0OLLIEro OCBeLLEHNs
NoOMeLLIEHNI My3eeB, (POHAOXPaHWNLL 1 pecTaBpaLiy-
OHHbIX MacTePCKMX.

4. T'OCT P 70836-2023 «MyseiiHoe ocBeLLeHMe.
OcselleHune ceetoguonamu. Metoabl nsmepe-
HUA HOPMUPYEMbIX NapamMmeTpoB».

CraHpapT ycTaHaBnvBaeT MeTodbl U3MEPEHUI HOP-
MVPYEMbIX MapaMeTpPOB OCBELLEHNSA MY3€eHbIX NpeamMe-
TOB 1 NOMELLIEHV My3eeB, (DOHOOXPAHUNLL 1 pecTaB-
PaLMOHHBIX MACTEPCKUX CBETOANOOHBIMN MCTOYHMKAMU
ceeTa.

Kpome BbiLLenepedncneHHoro, npukazoMm MuHu-
crepctea Kynbtypbl P® Ne827 ot 23 uong 2020 roga
ObiNn BBeAeHbl EAvHble npaBwna opraHvsaumm KOoM-
MNEeKTOBaHNS, y4eTa, XPaHeHUa U NCMNOMNb30BaHUA My-
3€MHbIX NPEAMETOB M My3€eMHbIX KONNEKUNA, rae AaHbl
NOAPOOHbIE Pa3bACHEHMA NO OpraHM3aunm CBEeTOBOro
pexnma B My3eiHbIX MOMELLEHNAX Ana obecnedveHus
COXPaHHOCTW 3KCMOHATOB.



IIOHATHUA U TEPMUHBI
B OOAQCTM MY3€MHOI'O
OCBEIlIeHUSA




Paszpen 3

B naHHOM pasfene NpuBOOATCA TEPMUHBI U onpenene-
HUS, HeobxoaMMble ANs pPaboTbl ¢ HacTosLWM PykoBog-
ctBoM. [Inst 6onee noppobHOro M3y4YeHUs TEPMMHONOMN
pekomeHayeTcst o3HakommTbest ¢ TOCT P 58814-2020
«MyseiHoe ocBeLLieHne. TepMUHbI 1 onpefeneHns», a Tak-
e ¢ TOCT P 56228-2014 «OcBelLeHWe NCKYCCTBEHHOE.
TepMUHbI 1 onpeneneHns».

OneKTpoMarHUTHOe U3ny4YeHUe — 1CryckaHue nUnm ne-
PEHOC 3HEPIUN B POPME BNEKTPOMArHUTHBLIX BOMH UMK
CBA3aHHbIX C HMMW (DOTOHOB.

OnTryecKoe U3ny4eHune — SNeKTPOMarHUTHOE M3My4de-
HWe ¢ gnrHon BonHbl o1 100 HvM go 1 mMm. B 3aBrcKMOCTU
OT ANMHbI BOMHbI NOAPAa3aensaeTcs Ha ynbTpadoneToBoeE,
BMOMMOE N MHADPAaKpPaCHOE U3MNYyYeHVe.

Buaumoe nsnyyeHue (CBET) — ONTNHECKOE U3NYyHEHME,
KOTOPOE MOXET HEMOCPEACTBEHHO BbI3bIBATb 3PUTENBHOE
olylleHne. Ouana3oH anvH BonH: ot 400 oo 780 HM'.

UHdppakpacHoe nsnyyverue; UK-usnyyenue —
OMTUHECKOE N3NYHEHMe, ONMHBI BONH KOTOPOrO Nnexar
B AvanasoHe ot 780 HM o 1 MMm.

Ynerpacmonetosoe usny4veHue; YP-usnyveHue —
OMTUYECKOE N3NYyHeHME, ONNHBI BOMTH KOTOPOMO Nnexxar
B ananagoHe ot 100 0o 400 Hm.

MoTok n3ny4vyeHusa — 3170 KONnN4eCTBO SHEePrn, NepeHo-
CMMO€E OMNTUHECKNM N3Nny4eHneEM 3a eHNLY BPEMEHN;
MHbIMK CNOBaM — MOLLIHOCTb, NnepeHocnMasn OrnTn4eCKnm
N3ny4eHnem. EonnHmua N3MEPEHNA: Br.

0O6ny4eHHOCTb (3HEpreTn4eckKas OCBELLEHHOCTD),
(B1/M2) — OTHOLLIEHNE MOTOKA MU3NYYeHMs (MHdPaKPACHOro
WK yNeTPacMONeToBOro), NaaaloLLEro Ha ANEMEHT Mo-
BEPXHOCTM, K MAOLLAAN STOrO 3neMeHTa.

Y®-paguomeTp — nprbop, MCNoNb3yOLLMIACS A9 N3Me-
pPeHNS yNbTPadONETOBOM 0OTY4EHHOCTH (3HEPreTUYe-
CKOW OCBELLIEHHOCTN).

CBeTOBOWM NOTOK, (JIM, JIIOMEH) — CBETOBAs BENNYMHA,
nponopLUMoHanbHas NOTOKY WU3y4eHUsi, OLIEHEHHOMY

B COOTBETCTBUM C OTHOCUTENBHOW CNEKTPabHON YyBCTBU-
TENbHOCTbIO YEMOBE4ECKOro rnasa.

OCBEeLLEHHOCTb, (JK, JIFOKC) — KONNMYECTBO CBETOBOMO
MoTOKa Ha eaVHULYy NNOLLaaM OCBELLIAEMO NMOBEPXHOCTM.
11K = 1 nm/Mm?

JliokemeTp — Nprbop, UCTMONbL3YeMbIl ANst U3MepPeHNs!
OCBELLIEHHOCTY.

CpepHsisi OCBELLEHHOCTb — OCBELLEHHOCTb, YCPeaHeHHas!
No 3afaHHol nosepxHocTy. OnpenensaeTcs ycpeaoHeHneMm
3HA4YEHWM OCBELLIEHHOCTY B OnpeeneHHbIX TOHKax aTov
NOBEPXHOCTUN. KONM4eCTBO 1 MONOXEHME 3TUX TOHEK orpe-
[ensieTcs B COOTBETCTBYIOLLMX CTaHOapTax.

PaBHOMEPHOCTb OCBELLEHHOCTMU — OTHOLLIEHUE MUHW-
MarlbHOM OCBELLIEHHOCTM Ha 3a4aHHON NOBEPXHOCTM
K CpeaHein 0CBeLLEHHOCTM Ha 3aaHHOM NMOBEPXHOCTU.

HepaBHOMEpPHOCTb OCBELLEHHOCTU — OTHOLLIEHME MaKC-
MarlbHOM OCBELLIEHHOCTM Ha 3a4aHHON NOBEPXHOCTM
K CpeaHein 0CBeLLEHHOCTM Ha 3aaHHOM NMOBEPXHOCTU.

CeeToBas 3KCNo3nums, (NK*4) — OCBELLIEHHOCTb Ha Npo-
TSOKEHUM Nepuroaa BpemeHn. OT0 BaXKHEeNLLIM napameTp
ans obecneveHrs ocBeLLieHNs, 6e30MacHoro s 3KCroHa-
TOB 1 My3e/HbIX NPEeOMEeTOB.

lpumep: ecnvi HEKOTOPbIN My3€HbIN NPEOMET BbICTaB-
naetcsa Ha npotaxeHre 1000 Yacos npw cpedHen ocse-
LieHHocTn 50 Nk, CBETOBASA 3KCMO3NLIMA PABHAETCA

50 000 nkey.

JeMoHCcTpaLMoHHas rogoBasi CBeToBasi 9KCNo3vLus
(nkey/rop) — cBeTOBAs AKCMO3MLMIA, NMOMyYaemas My3ei-
HbIM NPEAMETOM 3a rofloBYO NPOAOIKUTENBHOCTb Ero
3KCMOHUPOBAaHMS. MMPUMEHNTENBHO K HOPMMPOBAHWIO My-
3eHOr0 OCBELLIEHMS, YHUTBLIBAIOTCSA TOMBKO TE MPOMEXKYT-
KV BPEMEHW, Ha MPOTSHXKEHUN KOTOPbIX My3€el/BbiCTaBKa
OTKPbITbI ANA NOCETUTENEN.

lMpumep: ecnin HEKOTOPLIV My3€en OTKPbIT ANt NOCETUTE-
ner no 8 4acos 6 OHew B Hefento, T AEMOHCTPALMOH-
Has rofoBas 9KCMNO3ULMA HEKOTOPOro 3KCMNoHaTa 3Toro
My3es Npu cpefHein ocselleHHoCcTU 50 NK cocTaBuT
okono 125 000 nkey/rop.

Cuna cBerta, (KA, KaHgena) — 3To OTHOLLIEHWE CBETOBOIO
NOTOKA, 3aKII0HEHHOI0 B KaKoM-TMB0o TeNEeCHOM yrne,
K Benu4mHe atoro yrma. Obo3HadeHve: |

flpkocTb, (ka/M?, KaHfena Ha KBagpaTHbIA MeTp) —
CBET/I0Ta MOBEPXHOCTM MPEAMETOB, BOCTMPVHMMaeMas
4eNoBEeYECKMM Ma3oMm. [pr 0AMHAKOBOW OCBELLIEHHOCTM
NPEeaMETOB X APKOCTb MOXKET OLLYLLIATLCSA MO-PasHOMY.
O6o3Ha4eHue: L

FApkomep — Nprbop, UCNOMNL3YEMbIA 11 U3MEPEHIS
APKOCTM.

bneckocTb - sBMeHME, MPn KOTOPOM MOABMAETCA ANCKOM-
(;bOpT M yMeHbLLIaeTCA CMOCOBHOCTL BUAETL AeTanm Unu
00beKTbl BCNeacTane He6ﬂaI'OI'IpI/IFITHOI'O pacnpeneneHna

' Takoi amanasoH UCNonb3yeTcs B My3eMHOM OCBeLLeHUN. B CBETOTEXHNYECKOW NPOMbILLINEHHOCTM 0ObIYHO MCMoNb3yeTcs AvanasoH oT 380 [0 780 HM.
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NN YPOBHS APKOCTM UM BKCTPEMATbHbIX KOHTPACTOB.
[nckoMdpopTHas BneckoCTb — 6NeCKOCTb, BbI3bIBAIOLLIAS
HEMPUATHbIE OLLIYLLIEHMS!, HO He 00s3aTeNbHO yXyOLLIato-
LLas Npv 3TOM BUAMMOCTb OOLEKTOB.

O6beaunHeHHbIN noka3aTenb guckomcopra (UGR) -
XapaKTepucTKa ANCKoMApopTHON BreckocTu. fABnsaeTcs
HOPMMPYEMbIM MaPaMETPOM OCBELLIEHWS 1 OLIEHNBAETCS
no wkane ot 10 go 30.

OcBelLeHue — CNob30BaHNe CBETa AN TOro, YToOb!
caenarb BUANMbIMA OOBbEKTbI /N X OKpYyXeHne.

My3eitHoe ocBeLleHue — OCBeLLiEHVE My3eliHbIX MpeaMe-
TOB, BbICTABOYHbIX MOMELLEHWI 1 BCIOMOraTerbHbIX Mome-
LLIEHUIA My3€e€eB, pPecTaBpaLMOHHbIX MaCTEPCKMNX

N POHAOXPAHWANLL,

OKCNO3MLMOHHOE OCBELLEHWNE — OCBELLIEHNE My3eHbIX
3KCMOHAaTOB.

JKcnoHar — My3eliHbli NPeaMeT, BbICTaBNEHHbIN Ans 060-
3peHns. B ka4ecTBe My3erHOro akcnoHata MoryT ObiTh Kak
NOANVHHbIE MPEAMETbI, TaK U BOCNPOU3BEAeHHbIe (MOoae-
N, MaKeTbl 1 T. A.) 1 HAy4HO-BCMOMOraTefbHble Matepua-
Nbl (KapTbl, CXeMbl, rPadovkn, TEKCTbI).

My3eliHbIi npeaAMeT — [B/X1MbIA OGbEKT KyNbTYPHOrO
UV NPUPOAHOIO HACNEAWS, UMEIOLLIMIA HaYYHYIO, Me-
MOPUaTbHYIO, UCTOPUHECKYIO UM Xy[0KECTBEHHYIO
LIEHHOCTb, BbICTYMNAIOLLIMIA KaK UCTOYHUK 3HAHWS 1 SMOLIMO-
HarNbHOro BO3AEMCTBIIS U MOANEXaLLMi XpaHEHWIO

N UBYHEHUNIO B MY3EMHOM YHPEXAEHM

Puec. 1. Buabl aBapuiiHOro ocBeLLeHus 2

O6LLee ocBeLLeHNe — OCBELLIEHVE OTKPbITbIX
MPOCTPAHCTB WM MOMELLIEHWI U OTAENbHBIX MX 30H
6e3 y4yeTa cneupanbHbIX NokanbHbIX TpeboBarmin. ObLlee
OCBELLIEHME OObIMHO OCYLLIECTBSIETCA 32 CHET MOTONOY-
HbIX CBETU/TbHUKOB PACCESHHOIO U OTPaXKEHHOIO CBETA,
MIOCTP, @ TaKXKe OKOH.

AKLeHTUpYIoLLIee OCBeLLleHMe — OCBELLieHNe, npeaHa-
3Ha4YeHHOe ANs CYLLECTBEHHOIO YBENn4eHns OCBELLIEH-
HOCTW Ha OrpaHM4eHHOM y4acTKe 1nm 0ObekTe No cpas-
HEHWIO C OKPYXXaIOLLIMM MPOCTPAHCTBOM NMPW MUHUMYME
pacCcesaHHOro oceeLLeHNs. MNPUMEHUTENBHO K My3eNHOM
cdhepe, 3T0 OCBELLeHNE, HanpaBneHHoe Ha KOHKPETHBI
BKCMOHAT, BKCMAMKALMIO UNIN 3NEMEHT MHTEPbEPA C LIESNbIO
CCPOKYCMPOBATb Ha HEM BHVYMAaHNE MOCETUTENS, MO3BO-
NNTb Ny4LLe PacCMOTPETb.

Pa6ou4ee ocBeLLeHne — ocBellieHVe, obecne4vmBatoLLiee
HOPMUMPYEMbIE CBETOTEXHNYECKNE MapaMeTPbI (OCBeLI_I,eH-
HOCTb, Ka4eCTBO OCBELLEHNA N ,up) B rNomMeLLleHnAx

1 B MECTax Npom3soacTea pa60T BHE 30aHW.

JeXxxypHoe ocBeLLeHue — OCBELLIEHME B Hepaboyee BpeMs.

ABapmﬁHoe ocBelleHune — ocaselleHne, npefgHasHavYeH-
HOE Ond NCNOoNb30BaHMA MNpn HapyLLeH MMTaHnA pa6o-
4ero oceelleHnsd.

PesepBHOe OcBelleHne — By aBapUINHOrO OCBELLIEHNS
ANs NPOAOMKEHNs PaboTbl B Clydae OTKIoHeHNs paboye-
ro OCBELLIEeHWS.

2CIM 439.1325800.2018 «3paHnsa n coopyxxeHus. MNpasuna NpoeKkTpoBaHNS aBapuinHOro OCBELLEHNS »
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SBaKyaLwlouuoe OoCBeLleHue — B1[ aBapuinHoOro ocse-
LLIeHMA ONg 3BaKyaLmn niogemn ninm 3asepLUeHnUsa NoTeHum-
allbHO ONacHOro npouecca.

OcBelueHue nyTeﬁ dBaKyauunu — B/ 3BaKyaLMOHHOIro
OCBELLIEHUS 0719 HaOeXXHOoM I/I)J,GHTI/IC*)I/IKaLI,I/II/I 1 6e3onacHo-
o0 NCroJib30BaHNA r|yTe171 oBakyaulnn

OcBelLieHNe 30H NOBbILLEHHOW ONacHOCTU — B[ 9Ba-
KyaLMOHHOro ocBeLLieHns ans 6e30NacHOro 3aBepLLeHms
noTeHUManbHo onacHoro pabo4ero npolecca.

AHTUNaHM4eckoe ocBeLleHue — B/ 3BakyalWOHHOro
ocBeLleHA and npegoTepaLleHna naHnkn 1 6e3onacHoro
nogxopa K nytdaM oBakyauunn.

EcTecTBeHHOE OCBeLLeHUe — OCBELLEHWE NCTOYHUKAMU
CBETa, CyLleCTByOLLMI B Npupoae. B koHTekcTe My3e171-
HOro OCBeLLIeHNA NoOpa3yMeBAETCA MPAMOE N OTPaXKEH-
HOE n3ry4veHne ConHua.

MCKVCCTBeHHoe ocBeLlleHune — ocselleHne, co3faBae-
MO€ C NOMOLLIbKO MCKYCCTBEHHbIX NCTOYHKOB CBETa —
KaK 3MEeKTPUHECKNX, TaK N HEJNTEKTPUHECKINX.

McTo4HMK cBeTa — yCTPOWMCTBO, U3MyyatoLLee CBET B pe-
3ynbTate Npeobpas3oBaHNs ANEKTPUHECKON SHEPTUN.

3TOCT IEC 60598-1-2017

CBeTUnbHUK — Nprbop, NepepacnpenenstoLLmn, dunb-
TPYIOLLIMA UM NPeobpasyioLLniA CBET, N3MyvaeMblin of-
HOWM NN HECKOTbKMMK NamMramu, 1 COaepxaLLinii Bce He-
06x0anMble feTanu Ansa yCTaHOBKM, KPEMNEHWS 1 3aLUMThI
€ro 1 namn, Ho He camu Namnbl, a NP HE0BXOANMOCTU
1 OOMOSTHUTENbHbIE 3MIEKTPUHECKME Liernn BMECTE
C YCTPONCTBaMW Af19 NPUCOEONHEHUA UX K 3NEKTPUHE-
CKon ceTn®.

Mprbop C HECBEMHbBIMN HE3AMEHAEMBIMU NaMiamMin
TakxKe CHUTAOT CBETUMBHNKOM.

B pamkax HacTodLLero pykoBOACTBa TEPMUHbBI CBE-
TUMNBHWK 1 OCBETUTENbHBIA MPUOOP MPUHUMAIOTCS Kak
TOXLOECTBEHHbIE.

CeeToreHeparop — 0CBeTUTENbHbIN NPrbop, NpeaHasHa-
YeHHbIM ONs NCMONb30BaHNs C ONTOBOSIOKOHHBIMI CBETO-
BOOAMU.

TpekoBoe ocBeLLeHUe — OCBELLIEHIE, BbINOMHIEMOE
C MOMOLLIbIO CBETUMBHWKOB, YCTaHABNMBAEMbIX Ha TPEK
(LumHonpoBopA).

LLinHonpoBop (Tpek, «WMnHa») — yCTPONCTBO, obecneyu-
BaloLLiee, C O[IHOM CTOPOHbI, NOAKMOHEHWE 060PYA0BaHMS
K MUTatoLLIEen CeTn, a C APYron — ero KpenneHue u pasme-
LLieH1e Ha HeoBXoAMMOW BbicoTe. 3TO Hanbonee 4YacTo
MCNonb3yeMblin Crocod NoaKoYeHUs 1 KpenneHus cee-
TUINBHUKOB MNP CO3AaHNM SKCMOIULIMOHHOMO OCBELLIEHMS.
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Paspen 4

4.1.
Jlamnbl HakanueaHus (J1H)

MpWHUMN OEeACTBUS OCHOBbLIBAETCH Ha ABNEHUN Te-
MNOBOrO  M3My4YeHus, MPOUCXOOdALLEero B peaynbrare
HarpeBa HUTW Hakana 3a CYeT NpOoTeKaHusa Yepes Hee
3NEKTPUHECKOrO TOKAa. HWUTb Hakana M3roTaBnmMBaeTcs
N3 TYronnaBkMX MEeTannoB (Hanpumep, Bonbdpama) v
noMeLLaeTcs B CTEKMAHHYIO KONby, M3 KOTOPOW Npef-
BapUTENbHO OTKa4mBaeTcs Bo3ayx. Konba 3anonHaeTca
NHEPTHbIM rasom (anemeHTsl VIl rpynnsl Tabnuvusl Men-
[eneesa), 4TO 3aMeanseT BbiropaHue HUTU Hakana.

lanoreHHbie namnsl HakanvBaHus ([T1H) — 6Gonee
COBEpLLUEHHblE Namnbl, B Konbax KOTOpbIX, MOMMMO
WHEPTHOro rasa, cofep»artcs ranoreHsl — anemenTbl VI
rpynnbl Tabnuubl MeHgeneesa (xnop, 6pom, 1oa). Mpu
HarpeBe 3TW 3NeMeHTbl 06pPas3yloT C aToMamm MeTanna
(Bonbhpama) yCcTon4mBble COEANHEHNS — ranoreHnabl.
OpHako npw JanbHenWeM MNOBbILLEHUM TemnepaTtypbl
3TV COeaMHEHMA CHOBA pacnafatoTcs Ha aToMbl MeTan-
na v ranoreHa. lNpouecc obpazoBaHna 1 pacnaga rano-
FeHVAO0B Ha3blBAETCS ranOreHHbIM LMKIOM 1 MO3BONAET
MOBbLICUTL AONFOBEYHOCTL ammbl HAKaNMBaHWA, «BO3-
BpaLlas» aTtoMbl Bonbdpama o6paTtHO Ha Teno Hakana.
[oMMMO 3TOrO, NPUMEHEHWE ranoreHHOro LUmKia no3eo-
NNAO yBENWHYUTL CBETOBYIO OTAAYy Namn M yMEHbLUUTb
nx rabapuTbl.

Puc. 2. PasnnyHble ranorexHble nammbl HakanueaHus

Bonbluasg YacTb McnyckaemMoro namnon Hakanvea-
HWSI cBeTa MPUXOOUTCSA Ha MHJOpPaKpacHbI AManasoH.
OTO 03Ha4aEeT Kak HU3KYIO 3DDEKTUBHOCTb, TaK U CUMb-
HbIA HarpeB CBETOBOrO Nprbopa 1 OCBELLIAEMbIX M MO-
BEPXHOCTeN. [locnegHee 0OCTOATENBCTBO HEraTMBHO
CKa3blBaeTCsA Ha COXPaHHOCTU My3elHbIX NMPeaMeToB.
OpHako TennoBasi MpUPOAa M3My4aemMoro namnamu
HakanMBaHVa CBETa Takxe 0OycnaBnMBaeT W rMaBHoe
MX OOCTOMHCTBO — HEMPEPbIBHbIA CREKTP U3NyYeHUs, 1
cnegoBaTteflbHO, OTMYHYIO LBeTonepeaaYy. MoaTomy,
€CNn B LeNsax 06LLEro 0CBELLEHNS NaMnbl HakanMBaHMs
OblNN BbITECHEHBI 60MEE COBPEMEHHBLIMU NCTOYHMKAMM
CBETA, TO B TAKMX y3KMX 06NacTax Kak 3KCno3nLMOHHOE
OCBELLIEHNE, NMOMHOLEHHbIN Nepexon K aHeproaddek-
TMBHbIM WCTOYHWKAM CBeTa CTall BO3MOXXEH CpaBHU-

TeNbHO HeJaBHO, N CBETOBbIE NPUOOPLI C raroreHHbIMM
namnamm Bce eLle 4acTo MOXHO BCTPETUTb B OKCMNYy-
ataumu. VicnonbayloTcs, Kak npaBuio, HU3KOBOSbTHbIE
namnbl HakanvBaHusl, NoAKNoYaeMble K CeTV MUTaHus
4yepes ANeKTPOHHbIM TpaHcdopMaTop.

4.2,
Masopa3psagHbie namMmnbl

B 3TOM T1Ne UCTOYHMKOB CBEeTa BUOVMMOE N3MyYeHne
CO3[aeTCd 3a CHYET SneKkTpu4eckoro paspdna. Paspsan
BO3HMKAET B 3an0fHAOLLEN KONBy namnbl CMecu ra3os
n (M) NapoB MeTaNIOB NPW NogaYe 4OCTATO4HOro Anas
Npo6os rasa HanpsKeHWs Ha PacMONOXXEHHbIE BHYTPA
KonGbl anekTpodbl. [Ons noakmoYeHns 60nblLUMHCTBA
razopaspsgHbIX namn HeobxoaMMO MCMONb30BaHMe My-
ckoperynupytoLmx annapatos (MPA), o6ecne4dmBaroLLmx
NpeaBapuUTENbHbIN Pa30rpPeB 3NEKTPOAOB NaMrbl, VM-
MyNbCHbINA NOMKUT U NMoAdep»KaHne ropeHns. B HacTos-
LLiee BpeMmsi MPUMEHSAKOTCH NMyCKOperynmpyoLLmMe YCTPon-
CTBa, BbIMOSTHEHHbIE HA MOMTYNPOBOAHMKOBbIX 31IEMEHTaX —
9NEKTPOHHbIE NMyckoperynupytoLLme annaparts! (OMPA).

CyLLecTByeT MHOXECTBO Pa3HOBMAHOCTEN raszopas-
PAOHbIX Nlamn, OTIMYAIOLLIMXCA COCTaBOM HamofHEHUS,
pabo4M AaBneHNeM 1 MHbIMU NpuaHakamu. OgHako ans
MY3€EMHOro OCBELLIeHVA UMEIOT 3Ha4YeHne aBa Buaa pas-
PAOHbIX Namn: METANNOraIOreHHbIE N MIIOMUHECLIEHTHbIE,

TliomuHecyeHTHble namnsi (J17T) — razopaspsgHble
namnbl HU3KOrO AABMEHWUS, BHYTPEHHSA MOBEPXHOCTb
KOTOpPbIX MOKpbITa creuuanbHbIM XMMUYECKM COCTa-
BOM — MIIOMMHOCOPOM. JTIoMMHOOpaMM Ha3bIBAIOTCH
BeLLleCTBa, CNOCOOHbIE K (DOTOMIOMUHECLIEHLIN — CBE-
YEHMO NoL LAENCTBMEM MOMMOLLAEMOro ONTUYECKOro
nany4eHns. py 3TOM ANMHA BOMHbI UCMYCKAeMoro
MIOMUHOOPOM N3NYYEHNS, Kak NpaBuno, Bbillle AnWHbI
BOJHbI MOMMOLLIAEMOrO UM U3NYHEHMS.

Kon6a ntoM1UHECLIEHTHOM Namnbl 3anonHeHa NHepT-
HbIM ra3om W napamu pTyTW. BosHukawowmin paspsaq
NCMNycKaeT OMTUYEeCKOe W3My4YeHUe, OCHOBHAas 4acTb
KOoTOporo nexxumt B Y®-ob6nactn cnektpa. JTiomnHodop
nepeBoanT 3TO U3NyyYeHue B BUAMMbIA cnekTp. OgHako
4acTb M3Ha4YabHOro M3Ny4YeHNsa paspsaaa NPoxXoamT Ye-
pes3 cnomn nommHodopa. MNMoaToMy CReKTp pPesynbTupy-
tOLLIErO U3MYYEHUA NaMmbl COAEPXKUT U3NYyHEHNE NTUHNIA
PTYTHOrO paspsga, B TOM 4ucne ynetpaduroneToBoe.
B uenom cnekTp nany4aemMoro namnor cseta onpege-
NAETCA COCTaBOM W KOMMYeCTBOM NoMMHOopa. Ho
TakXKe Ha Hero BNUGET AaBneHue BHYTpW konbbl. Che-
[0BatefbHO, MOMUHECLEHTHbIE NaMnbl YyBCTBUTENbHbI
K TEMNeparype oKpy>xxatoLLen cpebl.

KomnakTHble ftoMuHeceHTHbIe namns! (K1) — nam-
Mbl, N3BECTHbIE B OONXOAE Kak «3HeprocbeperatoLume».
310 JI1, nmetowme y3kyto Konby M3orHyTor dopmel, 3a
CYET Yero pasMepbl nammnbl COM3MEPUMbI C 0ObIHYHbIMM
namnamu HakanueaHus. Jlamnbl MMEIOT BCTPOEHHYIO
OMNPA u uokonb E14 vnmn E27, 4Tto nossonseT cTaBuTb
X Ha MECTO Namn HakanmeBaHus. B HeKOTOpbIX MOAENSAX
KINJT ans npuoaHus 6onee TpaaMUMOHHOMO BHELLIHEMO

A



BMAa, N30rHyTas konba 3aKkpblBaeTCcs MaToBbIM pacce-
nBatenem.
MetannoranorerHsie namnsl (M) — razopaspag-

Puc. 3. Pa3nnyHbie NOMUHECLIEHTHBIE NaMMbl

Hble Namnbl BbICOKOrO AaBNeHns, B Konbax KOTOPbIX,
NOMMMO WMHEPTHOrO rasa 1 NapoB PTyTW, Coaep»KaTcs
ranorenvbl (kak Npaswnio, noamnabl) HEKOTOPbIX MeTan-
NOB (HaTpu, NUTWIA, Tanu 1 gpyrue). lNonagas B 06-
nacTb pa3psana, MONnekynbl ranoreHnaos pacnagalTcs
Ha MeTannbl 1 ranorexbl. MeTannbel, B CBOKO O4epesb,
NCMYCKaKOT M3NyYeHNe CBOWCTBEHHOrO WM CrMekTpa.
3areM, onpdyHaMPyYa K CTeHKe KONObl Namnbl, aTOMbI
METaNoOB W ranoreHoB cHoBa 06pasyloT ranoreHu-
Obl. MMponcxoonT ranorexHsI UMKA. Vicnons3oBaHme
HECKOMbKMX CneumanbHo NOA0OPaHHbIX ranoreHHbIx
L06aBOK NO3BONAET MNONYYUTb JOCTATOYHO PaBHOMEP-
Hbl B BUAMMO 06nacTu CnekTp uanyyerus. [Npn atom
ranoreHHsIl UMkn obecne4vnBaeT [OCTATO4MHO MNPO-
LOMKUTENbHBIN CPOK CAy>XObl Namnbl. OTNNYNTENBHOM
ocobeHHoCTbio MITTT ABNseTCcA BbiCOKaa Temneparypa
KONObI, a TakXKe BbICOKOE HanpsXeHne, HeOOXOAMMoe
NS NepBOHaYanbHOro 3axkuraHus namnbl. B cnektpe
ncnyckanna MITT copepxmtcsa 3Ha4UTENbHOE KonnYe-
CTBO ynbTpaduoneta.

Puc. 4. PaznnyHblie metannoranoreHHble nammol

lMyckoperynupyrowjass annapatypa. Ons nopknto-
4YeHnsa NobbiX TMMNOB rasopas3psafHbiX namn Heobxoau-
MO WCMONb30BaHWE MyCKOPEryIMPYOLLIMX annapaToB
(MPA), obecne4vmBaloLLMX NPEABAPUTENbHbIN Pa3orpes
9MEKTPOAOB Nammbl, UMMYNbCHbIM NOMKMT WM Noanep-
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KaHve roperua. B HacTosllee Bpems NPUMEHSIOTCS
nycKoperynupyloLme yCTPONCTBA, BbIMNOMHEHHbIE Ha
NONYNPOBOAHNKOBbIX 3NEMEHTaX — SNEKTPOHHbIE MyCKO-
perynupytolne annapartbl (3MPA).

4.3.
Ceetoauopnsl (LED)

OT0 Hambonee COBPEMEHHbIE WUCTOYHWKN CBETA,
APUHLUMN OENCTBUS KOTOPbIX OCHOBAH Ha ABMEHUN pe-
KOMOWHALIMOHHOIO N3Yy4EHNS.

Cam no cebe cBeToaAnod — NPaKTUYECKN MOHOXPOM-
HbI UICTOYHWK CBETA, TO ECTb U3My4aeT B Y3KOWN YacTu
CMNeKTpa, ONpeaensemMoil CBOMCTBaMM MOMYNPOBOAHM-
KOBbIX Matepu1asnos, U3 KOTOPbIX OH COCTOUT. [ns Toro,
4TOObI MOMYYUTb YCIOBHO OENbIM CBET, B1U3yanbHO 6/113-
KW K TeNNOBbIM UCTOYHMKAM CBETa, TakMM Kak COMHLE
UM Namnbl HakanMBaHWs, MPUMEHSIOTCS ABe rpynmbl
TEXHOMOMMIN: MHOTOKPUCTasbHblIE CBETOAMOAbL! 1 MHOMU-
HOMOOpPHbIE CBETOAMOAbI.

B MHOrokpuvcTabHbIX UMY MHOFOKOMIIOHEHTHbIX CBE-
Toanodax Genblii CBET MNOMy4YaeTcs MNyTeM CMELLMBaHNSA
MOHOXPOMHbIX N3NYYEHNA HECKOMbKMX Pa3nMyHbIX CBE-
TOAMOA0B, COOPaHHbIX B OAHOM koprnyce. Habop kowm-
MOHEHTOB MOXET BapbMpOBaTbCs OT HaMbonee NPOCTOwn
cuctembl RGB (KpacHbli, 3eneHbl, cuHWiA), oo 6onee
CNOXHbIX, Takmx kak RGBACL, roe noMMMO YyNOMSAHYTbIX
CTaHOapTHbIX LIBETOB MCMOMb3YIOTCS TakKe SAHTaPHbIN,
ronyboin 1 nammoBblf. Vcnonb3oBaHne AOMNONHUTENb-
HbIX KOMMOHEHTOB HE TOMbKO MO3BONSeT 6onee rmobko
paboTaTb C LBETOM, ECNM 3TO HEOOXOAMMO, HO 1 obe-
crne4vBaeT BbICOKOE Ka4eCcTBO Oenoro ceeta ¢ OTIUY-
HOW LBeTOonepenadven.

Puc. 5. lpuHumn aeicTis u npumep BHELUHETO Bufa nonuxpomHoro G/ 4

Puc. 6. [puHUMn AEACTBIS 11 NPUMED BHELLHET0 BiAa MtoMinHodopHoro G 8



MpUHUMN OeNCTBUS SIIOMUHOGOPHbIX CBETOAMOAOB
(cBeToamonos 6enoro cee4veHuss) 630K K MOMUHEC-
LEeHTHbIM Nnamnam. B kavecTBe UCTOYHMKA TEHepUpyto-
LLlero M3ny4eHua 1cnosb3yetca CBEeToamofn, nanyvato-
LM, Kak NpaBuio, B CUHEN 4acTu cnektpa. JTo U3Ny-
YeHue BO30Y>XAAeT NOKPbIBAIOLLNIA CBETOANOL MHOMUHO-
dop, B CBOK O4epedb, U3NyHaroLmii B KeNToh Yactu
cnektpa. CMmelleHne 3TWX LUBETOB BOCMPUHMMAETCA
4enoBeYeCKMM rMasom kak 6enein. B 3aBmucumoctn oT
CcoCTaBa W TOSMLUMHBLI NIOMUHOOPa BapbMpyeTcs LBe-
TOBas TeMnepatypa usnyd4aemoro ceeta. CyllecTByOT
TakXXe TexXHONOormm, OCHOBbIBAIOLLMECH HA UCMOMb30-
BaHWM HE CUHKX, a yNbTPpadunoneToBbIX U PMONeTOBbIX
ceeToanonos. CnekTp M3NyYeHus Takmx CBETOAMOOOB
Hanbonee 6M30K K CONHEYHOMY B BUaMMom Yactu. Op-
HaKO NPUMEHEHWNE TaknMx CBETOAMOL0B ANA OCBELLeHNs
MY3€eMHbIX NPEaMETOB HEXenarenbHO 13-3a BpeaHOCTU
obnaparoLLmx BbICOKOW aHeprmet oMoneToBoro 1 ynsT-
padmonNeToBOro N3Ny4eHuin.

CBeTOMOA MOXET Kak pacronaratbCa BHyTPW nam-
Mbl, TaK 1 BbITb CAMOCTOATESNbHBIM UCTOYHUKOM CBETa
ANs CBETUNbHMKA, HanpwuMmep, B COCTaBe CBETOAMOM-
HOWM NeHTbl UK MaTpuubl. Vcnonb3oBaHWe CBETOAMO-
[IOB [1@eT CYLIECTBEHHYIO OKOHOMUIO B3NEKTPOIHEPTUM
B CWITy CBOWCTBEHHbIX MM BbICOKMX 3HA4YeHWUli CBETO-
BOV oTaaqu. MoMMMO 3TOro, CBETOAMO[bI UMEIOT CPOK
CNyX06bl, 3HAYUTENBEHO MPEBOCXOAALLMA CPOK Cry>XObl
NPOYMX UCTOYHWUKOB CBeTa. Takum 06pasoMm, MCMonb-
30BaHNe CBETOAMO[HbIX UCTOYHUKOB CBETa MO3BONAET
YNpPOCTUTb 3KCMyaTaumio 0CBETUTENBHOrO 060pyAoBa-
HWSI, @ TaKXKe 3HAYUTENBHO CHU3UTL NOTPebNeHne anekx-
TPO3HEPIUN 1, CefoBaTeNbHO, PacXofb!.

4 Full Spectrum Matrix LED Colors RGBACL 800W LED Module CCT Mixing 1800K - 20000K

5 Ceetoanon AR-2835-SAF-White6000-85 (3V, 150mA) (Arlight, SMD 2835) 032312



OCHOBHBIE TEXHUYECKHUE XAPAKTePUCTUKHA
CBeTUABHMKOB M MICTOYHHUKOB CBeTA




Paspen 5

OTKprBaﬂ nacnopT Ha CBETUIbHMK UMM Ha NCTOYHUK
CBeTa, Mbl BUOMM MHOXECTBO Pa3/INYHbIX XapaKTepn-
CcTuK. OHK nogpasgendrTca Ha TEXHNYECKNE N OKCMNy-
aTauMOHHblE. TeXHWYECKNe napaMeTpbl XapakTepunayroT
CBETUMbHUK UM UCTOYHWK cBeTa B830THOCUTENBHO K yC-
NoBUAM €ro I'Ipl/IMeHeHI/IHG, N K HAM OTHOCATCA 3IIEKTPU4e-
CKMne, CBETOTEXHUNHECKME N MEXAaHNHECKNE MapaMeTPbI.

Puc. 7. OcHOBHble XapPaKTePUCTUKIN CBETUNBHUKOB N UCTOYHIIKOB CBETA

5.1.
AnekTpuyeckue napameTpbl

OnekTpuyeckne napameTpbl — 3TO NapameTpPbl, Onu-
ChblBalOLLME CBETUMBHUK Kak MOTPeOuTens onekTpos-
Heprun. OCHOBHbIE BNEKTPUHECKME XapaKTepUCTUKM, 1X
0603Ha4eHNs 1 Pa3MepPHOCTV NprBeaeHsl B Tabnuue 1.

Tabnuua 1.
OCHOBHbIE 3NEKTPUYECKME NapaMeTPbl OCBETUTENBHOMO
npubopa

HasBahue 0603Ha4eHune Pa3mepHocTb
MolLLHOCTb P Bt (W)
HomuHansHoe U B (V)
HanpshKeHune

Yactora f Iy (Hz)
NUTAKLLIEN CETH

Takxke BaKHOW XapakTepUCTUKON OCBETUTENbHOMO
npunbopa SBNAETCS pof MUTAIOLLEro TOKa: MOCTOSHHbIN
(DC) nnn nepemenrHbIit (AC).

[anee paccmatpuBaeTcs Takom BaXkHbIA 3NeKTpU-
YeCKUN napamMeTp Kak Ko3aghhuyneHT MOLYHOCTH.
KoagbabuimeHT motHocTu (A, PF) — oTHOLIEHWE aKTuB-
HoOW NoTpebnsemon NPMOOPOM MOLLIHOCTM K MOMHOM Mo-
TpebnaemMon M MOLLIHOCTW. [1oHasa MOLLIHOCTb CKnabl-
BaeTCH U3 CYMMbl aKTVBHOM N HEAKTUBHON MOLLHOCTW.
KoadhDurUMEHT MOLLIHOCTM MPaKTUYECKM He BNMSAET Ha

3HepronoTpebneHne caMmoro yCTpoMCTBa, BKIOYEHHO-
ro B CETb, HO BUSIET HA NOTEepU SHEPr1X B UOYLLMUX K
HeMy MPOoBOAAax, a TakXke Ha noacTtaHumax. B 4acTHoCTH,
NpoONCXoaUT HarpeB KabenbHbIX NUHWUIA N BbICbIXaHne
N3onaunn, NoseneHne 60MbLLIMX TOKOB B HENTPaNbHbIX
nposofax. [oBbILLAeTCs PUCK KOPOTKOro 3aMblKaHWg,
NCKPEHWs 1N Bo3ropaHusa. Ecnu ykasaHo, 4To Koaddu-
LUMEHT MOLLHOCTM CBETUNbHMKA paBeH 0,9 — 3TO 03Ha4a-
€T, 410 TOoNbkKO 90 % nony4aemor CBETUIbHUKOM MOLLI-
HOCTW YXOOWT Ha BbINOSIHEHWE €ro HEeNoCPEACTBEHHOM
dyHKUMK, Torga Kak ocTanbHble 10 % pacxomyroTcs
Ha Harpes MayLMx K Hemy npoBoAos. cnons3osaHue
060pyaoBaHNA C BbICOKMM KO3MULMEHTOM MOLLIHOCTA
CHW>XaeT Harpysky Ha 3MeKTpUYEeCKyto CETb 1 MOBbILLIA-
eT 6e30MacHOCTb.

HeakTnBHas MOLLHOCTb BKAOYaeT B cebsa OBE CO-
CTaBNALMe pa3Hom NPUPOdbl: PeakTUBHYO MOLLIHOCTb
N MOLLIHOCTb McKaxkeHui (Puc. 8). MNMapameTpsl, cnyxa-
LMe Ong X OLUEeHKM, Takxe BCTPEYaloTCa B TEXHUYe-
CKOW JOKYMeHTaLMM CBETOBbIX NPMOOPOB. PaccMoTpum
Kaxxadblil U3 HUX NoapobHee.

5 Bapdbonowmees J1.I. OnemeHTapHas ceeTtoTexHuka. / [Noa penakumert npodeccopa t0.b. AinzeHbepra. M., 2008. C. 48.
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Puc. 8. AKTIBHAs 11 HEAKTIBHAS MOLLHOCTb

COS @ — 9TO Benu4MHa, oTpaxarollas dasoBblii
COBUM MexXOy TOKOM W1 HanpsxeHuem. DagzoBbli caBur
BbI3bIBAETCS HanM4mem B Uenn npubopa peaxkTUBHbIX
9NEeMEHTOB — MWHOYKTMBHOCTEM WNU emKkocTel. Yron,
Ha KOTOpPbLI dhasa HanpsPKeHWs oTcTaeT OT dasbl Toka
(nnn onepexxaeT ero), obosHavaeTca kak ¢. B noeans-
HOM cnyyae doasbl TOK U HanpshKeHue He OTCTaloT Apyr
OT Apyra, COOTBETCTBEHHO @ =0, a cos ¢ = 1.

Puc. 9. Da3oBble cABuri

[nsa cvHyconganbHoro curHana 3HadeHne cos @ Ync-
NEHHO PaBHAETCH OTHOLLEHMIO aKTUBHOM MOLLHOCTU K
MONHOM MOLLHOCTW, TO €CTb (PaKTUYECKN ABMAETCH KO-
athprumeHToM MoLHocTh. OaHako B OOMbLUMHCTBE pe-
anbHbIX CNy4YaeB Bce CnoxHee. Ecnv Mbl nOCMOTpUM Ha
peanbHyo OCUMNIorpaMMmy Ana CETM NepeMeHHOro ToKa,
Mbl YBMOMM, 4TO hopMa CUrHana UCKaxKeHa 1 HanoMmHa-
€T CUHycoMay NWLLb OTAANEHHO. 3TO FOBOPUT O HaNMYMm

B CETM BbICLUMX FapPMOHMK. YTO 3TO 3Ha4mT? JTioboi ne-
PUOAMHECKUIA HECUHYCOMAANbHBIV (HErapPMOHUYECKMIA)
CUrHanm MOXeT OblTb MaremaTu{ecky nNpeacTaBneH Kak
CyMMa CUWHYCOWMAanbHbIX CUrHaNOB KparHOW 4acToThl.
OTn curHanbl HadbliBatOTCA rapmoHnkamm (Puc. 10). MNep-
Bas rapMoHMKa C 4acTOTOM paBHOM DyHOAMEHTaNbHOM
vyactoTe ceTu (50 'u) Ha3blBaeTCs OCHOBHOM rapMOHM-
Kovi. Bce ocTanbHble rapMOHMKM MPUHATO Ha3bIBATb BbIC-
LMW FTaPMOHMKaMu. BbiCLIME FapMOHVKN CO30al0TCs
HENMVHENHON Harpy3kon — TakMMW YCTPOWCTBaAMU Kak
6NoKN NUTaHNs BbITOBOW TEXHWKW, YaCTOTHbIE PErYNSATO-
Pbl, MYCKOPErynupyroLlaa annaparypa ra3opaspsgHbix
namn 1 gpansepbl CBeTOAMOAOB. [MOMMMO MNOXapoo-
MacHOro HarpeBaHua MpPOBOAOB, OOMbLLIOE KOMMYECTBO
HENMMHEMHbBIX UCKaXKEHWN B CETM CMOCOOHO MPMBOAUTbL
B BOSHWKHOBEHMWIO 3MIEKTPOMArHUTHbIX MOMEX, MPensT-
CTBYIOLLMX HOpManbHoM paboTe TO4YHOro 060pyaoBaHus.

KoopuimeHT HenmHeHbIX ncKaxeHud (Kkoaghgpu-
LmMeHT rapmoHuk, THD) — napameTp, oTpaxkatoLLMiA Konu-
4eCTBO HEMNUHEMHbIX NCKaXKEHWK, co3aaBaemMblx Npunbo-
POM. YMCNEHHO paBeH OTHOLLEHWIO CYMMbl MOLLIHOCTEM
BbICLLUMX FAPMOHMK K MOLLIHOCT/ OCHOBHOW FapMOHWKMN,
KoadhduUMEHT MPUHATO BblpaxaTb B MpoLeHTax. Yem
6nmxe ero 3HadeHne K 0 %, TEM MeHblLE HENMMHENHbIX
NCKaXKeHW co3aaeT Npnbop, 1 TEM BbILLIE €r0 Ka4eCTBO.

Puc. 10. BbicLune rapMOHIKIA NepBbIX NOPSAKOB 11 UCKKEHIE CUHYCOW-
bl TOKa (DyHOAMEHTaNbHON YacToThl 50 'y

KoahurumeHT MOLLIHOCTU MOXET ObliTb BblpaXkeH
4yepes cos @ 1 THD B cnepytoLlem Bnae®:

_coso

V1 + THD?

706 aKTUBHbIX UNbTPax rapMOHUK ANS «HaNHUKOB» ¥ NpaBunax Bbl6opa PUNLTPOKOMMNEHCHPYIOLLIMX YCTPOMCTB. (mircond.com)
8 Karatzaferis J. et al. Comparison and evaluation of power factor correction topologies for industrial applications. 2013.
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Taknum 06pa3oM, KOIMMPUUMEHT MOLLHOCTU MOXHO
CcYMTaTh PaBHbLIM COS @ TOrAa U TOMbKO TOrAa, Korga Ko-
AP HULMEHT HENMHENHBIX UCKAXKEHWIA PABEH HYIIO.

5.2.
CBeToTexHUYecKue napameTpbl

CBEeTOBOM MOTOK — MOLLIHOCTb CBETOBOMO U3My4EHNS.
OTa BenuyMHa namepseTcsa B ntoMeHax (M, Im) mn xa-
paKTepunadyeT KOMMYECTBO CBETA, CO3aBaEMOE OCBETU-
TenbHbIM Npubopom. O6o3Ha4YeHve: @

CseToBasi o1fa4a — 3T0 OAWH U3 MoKalaTeneln 3Hepro-
3PPEKTNUBHOCTN OCBETUTENBHOrO Npnbopa M UCToH-
HWKa CBeTa, YMCMNEHHO PaBHbIN OTHOLLEHWIO CBETOBOMO
noToKa MCTOYHMKA CBETa K NMOTPEDNSEMON UM SNEKTPU-
4eCKOW MOLLIHOCTW. EavHMLa n3mepeHns cBeToBoM oTaa-
4m — ntomeH Ha BatT (nm/BT). O603Ha4eHue: n.

CeeToBasi oTgaYa OCBETUTENbHOro Nprbopa MeHb-
e CBETOBOW OTAA4YM ero UCTOYHMKA cBeTa B Cuy Mo-
Tepb, CO3aBaeMbIX KOPMYCOM M OMNTUYECKON CUCTEMON.
Yem 60mbLie B ONTUYECKOW CUCTEME KOMMOHEHTOB, TEM
HKE Pe3ynbTUpYtoLLIas cBeToBas otaadya.

LeHnn — He 6onee 10 % (B cooTBeTCcTBMM cO CBOOOM
npaeun «ECcTeCTBEHHOE 1 NCKYCCTBEHHOE OCBELLEHNE»
CI152.13330.2016). [1nst 9KCMO3ULMOHHbIX 3a510B My3€e-
€B YCTaHOBMEHO 3Ha4YeHne KoadduLMeHTa NynbcaLmm
He 6onee 5 %. Takoe »e 3Ha4eHre JOMKHO cobnoaaTh-
Ca Npu ocBelleHnn pabodmx MecT, 060pyaoBaHHbIX
nepcoHanbHbIM KOMMbIOTEPOM.

Ecnn vactota nynbcaumm npesbiwaeT 300 My (Ha-
NpUMEP, Y MOMUHECLIEHTHBIX flaMn C COBPEMEHHbLIMMN
OMPA, nnv Npu AMMMUPOBAHUM CBETOANOLOB MOCPEL-
ctBoM LLIMM), To 3HadveHve koaddumumeHTa nynscaumm
He HOPMUPYETCS.

Kpuas cunbi ceeta (KCC) — rpaduyeckoe nsobpa-
)KEHMEe NpPOCTPaHCTBEHHOro pacnpefeneHns ceeTa,
n3ny4aemoro MctovHnkoM. KCC nossonsieT nonyvntb
HeKOTOpOeE NpeacTaBeHne 0 TOM, Kak OyaeT BbIrmaaeTb
CBET OT MCTOYHMKA CBETa UM CBETUNbHMKA Ha 0ObeKTe,
a TakXke NPUMEpPHo onpeaenuTb Yron pacnpeneneHuns
ceeTa npubopa (Puc. 11).

Pue. 11. Mpumepsl KCC (a — wmrpokuit yron; 6 — y3Kkuii yron; B — aCCUMETPUYHOE pacnpeaeneHue Ceeta)

KoaghgbmumeHT nynbcaumm ocBeljeHHocTh (Kr) —
KPUTEPUIA OLIEHKN OTHOCUTENBHOW rMyOuHbI KonebaHwui
OCBELLEHHOCTM B pe3ynbTaTe N3MEHEHUA BO BPEMEHN
CBETOBOr0 NOTOKa UCTOYHMKOB CBETA MPW MUTaHUM NX
nepeMeHHbIM TOKOM. PaBeH BbIpaXKEHHOMY B MpOLEH-
Tax OTHOLLEHMIO Pa3HOCTU 3HAYEHUM MakCUManbHOM U
MUHUMAaNbHOM OCBELLEHHOCTU K YABOEHHOMY 3HA4YEHNIO
CpeldHen OCBELLIEHHOCTU 3a nepuof. Ha npaktuke ns-
MepseTca npegHasHaqYeHHbIM Ang 3Toro nNpubopoM —
nynbCMETPOM. ITO BaXKHbIA (PakTop KOMMOPTHOCTM
OCBELLEeHNs,, MOCKOMNbKY AnuTenbHoe npebbiBaHWe B
MNOMELLEHNN C BbICOKMMWU NyAbCaUMAMY OCBELLEHHO-
CTV CO3[AaeT OOMOMHUTENbHYIO HAarpy3ky Ha 3peHue u
HEPBHYIO CUCTEMY B LIeNOM. 3HadveHre KoadduLmeHTa
nynbcaumu obycnaenmeaeTCcsa napameTpamn Lenuy nuta-
HMA OCBETUTENBHOrO NpPMbopa 1 He 3aBUCUT OT Camoro
NCTOYHMKA CBeTa.

Hopwma koadhdumumeHTa nynbcaumm ans obLecTBeH-
HbIX MPOCTPaHCTB — He 6onee 20 %, And pabo4mx nome-

Horaa BMecTo rpadovka B JOKYMeHTax ykasblBaeT-
cs 6ykBeHHoe obo3Ha4veHne Tuna KCC (TOCT P 54350-
2015).

Ocoboe 3Ha4eHmne ona My3eiHOro OCBELLEHUA Urpa-
0T CMeKTpalbHble XapaKTePUCTUKN CBETA, OT KOTOPbIX
BO MHOrOM 3aBWCUT TO, Kak OyayT BOCIPUHMMATLCS
OCBELLIEHHbIE 3KCMO3WUMM K NpocTpaHcTBa. [oBops
O CrEeKTpe UCTOYHMKA CBEeTa, Mbl B AEICTBUTENLHOCTH
noapasyMeBaeM OTHOCWUTENBHOE CMeKTpanbHOe pac-
npefeneHne aHeprum MUCNyckaeMoro MM 3neKTpoMar-
HUTHOrO W3Ny4eHVs B BUMAMMOM AManasoHe. CnekTp
npeacTaBnseT cobon MHgopMaLmio 06 OTHOCUTENBHOM
cofepXXaHnn Tex U UHbIX ONIMH BOSH B U3My4aeMoM
cBeTe. CnekTp onpeaensieT LUBETHOCTb U3MyYeHNs, ero
CNOCOBHOCTb K KOPPEKTHOW LiBeTONEpenaye, a Takke
OTHOCUTENbHYIO POTOXMMUYECKYIO OMACHOCTb AN1A My-
3€MHbIX NPeaMeToB.

NHbopmMaLma 0 cnekTpe MoXeT ObiTb NonyveHa npu
noMoLLM cneunansHoro npubopa — criekTpomeTpa. Pas-
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Paspen 5

Pue. 12. Tunbl KCC ¢ 6ykBeHHbIMYU 0603Ha4eHnammn no TOCT P 54350-2015

NUYHBIE UCTOYHUKWM CBETA UMEIOT Pasfn4Hblid CNekTp,
onpegensembii nx npupogon (Puc. 13). Bbnarogaps
OTOW XapakTepPHOCTU, UMEA CMEKTPOMETP, MOXHO AMC-
TaHUMOHHO onpefennTb Tn UCTOYHUKA CBeTa B OCBETU-
TenbHOM Npubope Npu OTCYTCTBUM BO3MOXXHOCTWU CAe-
natb 3TO WUHbIM CNOCOOOM.

VITak, UBETHOCTL CBeTa OMNpefendeTca ero Crek-
Tpom. OOHaKo, B CBOEM «HYUCTOM» BUAE CMEKTPaIbHOE
pacnpefeneHve He ABNAeTCA 4OCTaTOYHO YAOOHbIM UH-
cTpymeHToM. OCHOBOW Ang onpedeneHns BCeX CBA3aH-
HbIX C LIBETOM BENUYUH ABMNAETCA MOLeflb LBEeTOBOro

Tabnuua 2. bykseHHble 0603Ha4eHmsa Tnnos KCC
no FOCT P 54350-2015

Tun KCC 0603HaYeHme

KOHLEHTPMPOBaHHas

[my6okast

KocuHycHas

Monywumpokas

LLInpokas

PaBHOMepHast

olz|E|a|lm||=x

CuHycHast

npoctpaHcTBa MKO 1931 XYZ v cooTBeTCTBYtOLLMNE
eMy YUBeTOBble KOOpAMUHATbI. DTa MaTemaTnyeckas Mo-
nene 6bina paspabotaHa MexxayHapoaHOM KOMUCCUEN
no ocselleHnio B 1931 roagy v ABNAeTCcd OCHOBOW ON4
BCeX CO30aHHbIX NO34HEE LBETOBbIX MOAENEN.

Ha Puc. 14 npepncrtasneH Tak HasblBAEMbIN NOKYC —
LBeTOBas omarpamma, ocHoBaHHas Ha cucteme XYZ n
oTpaxkaloLas BCe BOCMPUHUMAEMble IMasoM YesoBeka
xpomatundeckume useta. KoopanHaTsl (X;y) BbIBOOATCH 13
3HadeHnn XY, Z 1 HasblBalOTCH KoopaAnHaTammn LiBeT-
HocTH.

KoppenuvposaHHas LsetoBas Temneparypa
(Correlated Color Temperature, KT, CCT) — Benun4nHa,
paBHasa TeMnepaType NIaHKOBCKOro uany4arens (abco-
MOTHO YEPHOro Tena), Npu KOTOPOW LBETHOCTb €ro 13-
NyYeHns B onpedeneHHon ctenexn 6nmska K LBETHOCTU
paccMaTpmMBaeMoro uanyv4eHns. AOCOMIOTHO 4YepHoe
Teno — 9710 abCcTpakTHas MoAdeNb Takoro Tena, KOTopoe
nornowiaeT BCE nafjarollee Ha Hero SMeKkTpOoMarHuT-

Puc. 13. CniekTpbl 13ny4eHust PA3NuYHbIX MCTOYHUKOB CBETA B BUAMUMOM [/ana3oHe
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Puc. 14. LigetoBas auarpamma MKO 1931

Hoe nanyyeHve. Tem He MeHee, Takoe Teno MOXET ObiTb
NCTOYHMKOM ONEKTPOMAarHUTHOro M3ny4veHus (B TOM
Yynucne BUAMMOro) npu ero Harpese. CornacHo 3akoHy
cMmelleHrs BuHa, no mepe MoBbiLleHWs TemnepaTypbl
abCoMOTHO YEepHOro Tena, MakCUMyM CrneKTpanbHOW
MNOTHOCTU €ro U3ny4eHns cMeLlaeTcs B KOPOTKOBOSTHO-
BYytO (cuHIOK0) 06nacTb. Takum 06pas3om, YeMm Bbillie 3Ha-
YyeHne LIBETOBOM Temreparypbl UCTOYHMKA CBEeTa, Tem
«XOJ10[JHEE» BOCMPUHUMAETCS ero L{BeTHOCTh. EqnHnLa
N3MepPEHNs LBETOBOKN Temnepatypbl — kesibBuH (K).

Puc. 15. YcnoBHaa BU3yann3auus KOppenupoBaHHoi LBETOBON TeMMepaTypbl

Kputepu Bbibopa KLT. [Nns My3enHOro oCBeLLEHNS
NPEANOYTUTENBHBIMU ABNATCA 3Ha4eHnd KLT ot 2700 K
[0 4500 K (TOCT P 70835-2023). Bbibop LBETOBOM TEM-
neparypbl 3KCMNO3MLMOHHOMO OCBELLEHNA PEKOMEHOYET-
CS NPOV3BOANTb, UCXOAS U3 COOOPaKEHWN HAUMYYLLErO
BOCMPUATUSA OCBELLAEMOrO 3KCMOHAaTa, NOCKOMNbKY pas-
Hble NPON3BELEHNS, B 3aBMCUMOCTW OT LIBETOBOW ram-
Mbl, MOMYT MO-Pa3HOMY «pPacCKpbIBaATbCA» MPU TOM WU
MHOM OCBELLIEHUM.

Cnegylolwnii oakTop, Ha KOTOPbIA HY>XHO 0OpaTuTh
BHUMaHVE, — 3TO OTHOCUTENbHAaA BPEAHOCTb WU3Myde-

HUA. Yem Bbile KUT manydeHus, Tem 60mbLUyiO 4acTb
B €ro CrnekTpe COCTaBMAT KOPOTKME ANWHbI BOSH, U
Tem Gonbllue nepegaBaemMas MOBEPXHOCTW SKCrnoHata
aHeprunsi. COOTBETCTBEHHO, MPW NPO4YMX paBHbIX, 6onee
HU3KMe 3HaYeHus LIBETOBOW TeMnepartypbl 6onee npea-
NOYTUTENbHbBI C TOYKM 3PEHUA COXPAHHOCTU MY3EMHbIX
npenmeToB.

CnepyeT MOMHUTb, YTO YEMOBEYECKOE BOCMHPUATME
LBeTa afanT1BHO. [103TOMY CBET C OHOW 1 TOW e LiBe-
TOBOW Temnepatypor npu 6onee TEMNOM OKPY>KatoLLIEM
OCBelleHNM ByaeT BOCNPUHMMATLCS CUHEBATLIM, N Ha-
o6opoT, Npu 6onee XONOAHOM — XXeNToBaTbIM. [10 aToM
NPUYUHE HEe PEKOMEHIYETCA WCMNOoNb30BaTh pPasnuy-
Hble LIBETOBble Temnepartypbl B OOHOM 3ane, eCnuv 310
He ABNAeTCA YacTblo 3adyMaHHOro XyooXXeCTBEHHOro
ohopMneHus.

Ha npaktuke npousBoaUTENAMU YyKa3blBaeTCs He
TOYHOE, a HoMUHarbHoe 3HadyeHne KLYT. [encTtByoLni
Ha cerogHawHniA aeHb FTOCT 34819-2021 ycTaHaBnvea-
eT ANa CBeToaMOAHbIX UCTOYHWKOB CBeTa CrnefytoLmm
pag 3HadeHuin: 2700 K, 3000 K, 3500 K, 4000 K, 4500 K,
5000 K, 5700 K, 6500 K. Ha Puc. 18 npeactaBneH dpar-
MeHT uBeToBoW anarpammbl MKO 1931 ¢ HaHeCEeHHbIMK
Ha Hero YeTbIpexyronbHUKaM1 4OMyCTUMbIX OTKINOHEHWN
ONA KaXKO0ro U3 YCTAHOBIEHHbIX HOMUHAsbHbBIX 3Ha4Ye-
Hun KUT. Ecnn Tovka, onpenendemas KoopavHaramm
LBETHOCTU (X, y) UCCNEAYyEMOro UCTOYHMKA CBETa, Mo-
nagaet B OAMH U3 YETbIPEXYTONbHNKOB, TO 3TOMY UCTOY-
HWKY MPUCBaMBaEeTCH COOTBETCTBYIOLLEEe HOMUHAbHOE
3Ha4eHne KLT.

Vicnonb3yemble 3Ha4eHWs OOMYCTUMBIX OTKIIOHEHWN
N3Ha4YarbHO PaCCHUTBIBIUCE ON151  JIIOMUHECLEHTHbIX
namn. lpuMeHeHne Takux OOMYyCKOB ANt CBETOAMOMOB
NPUBOAUT K CUTyalMKW, koraa LBeT UCTOYHWKOB CBeTa C
OHOW 1 TOM e HOMUHanbHON KUT MOXeT umeTh cyllie-
CTBEHHble BU3yarbHble pasnuyus. o Mepe akcnnyara-

LMK 1, CNepoBarenbHO, Hen3bexHoM aerpagaumm CBeTo-
OVNOLOB, 3TW PasNuymsa MOryT yeunmaatbCs. [NoHMasn aty
npobnemy, NPoON3BOANTENM UCMONL3YIOT Takon WUHCTPY-
MEHT Kak O1MHOBKa Ha OCHOBE annuncos MakAgama.
Snnuncel MakAnama (McAdam Ellipses, SDCM) —
3TO CUCTEMA OLIeHMBaHWS pas3nuymsa LUBETOB, NMPeACcTaB-
NAIOLLAs CepU0 KOHLEHTPUYECKMX SNAUMNCOB Ha rpa-
durke MKO 1931. Pasmep anivMncoB COOTBETCTBYET
3KCMEPUMEHTANTbHO MOYyYEHHbIM MOPOroBbIM 3HAYEHW-
M (Laram) obHapy»XeHWs LIBETOBOro pasnuyusa. Yem
MEHbLLIE LLAroB, TEM MEHeE 3aMeTHO pasnunyne. Pasme-
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Puc. 16. Buzyanusauns nsmeHeHns 061mka kapTuHbl ¢ Npeo6najaHinem TersbIX TOHOB NPI OCBELLEHUN UCTOYHIKAMK CBETA PA3NIYHON LBETOBOV TEM-

neparypbl

Puc. 17. Buzyanusauust usmeHeHnst 0611ka KapTuHbl ¢ Npeo6nafaHiem XonoaHbIX TOHOB NPU OCBELLEHMI UCTOYHIKaMU CBETA PA3NINYHOIA LIBETOBOW

TeMneparypbl

Pbl YETbIPEXYTONBHNKOB Ha rpadovke BbILLE KOPPENMPY-
0T C 7-LaroBbiMui annuncamm (7-SDCM), 4To o3HavaeT
CYLLIECTBEHHYIO pasHuLy B LBeTe. [1s My3enHOoro e
OCBELLIEHNST PEKOMEHOYETCS ONMMPaTbCA Ha 3HadYeHue
3-SDCM kak MakcuMansHoe.

buHOBKa — NPOLIECC COPTUPOBKM CBETOAMOAOB MO
rpynnam — 6uHam — Npy NPOV3BOACTBE, MCXOAA U3 NX KO-
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OpAMHAaT LUBETHOCTM 1 (M) CBETOBOIO NoToka. Pasnmny-
Hble MPOW3BOAUTENN NCMOMb3YIOT Pa3MINYHbIE CUCTEMBI
OMHOBKM ANg pasHbIX Moaenei ceetoanonos (Puc. 19).

[MpW NPOEKTUPOBAHNN OCBELLIEHVA 3KCMO3NLINOHHO-
ro 3ana BaxHo, YTOObl BCE UCMOMb3yEMbIE OCBETUTESb-
Hble MPUBOPbLI OHOIO 1 TOFO XKE TUMa UMENN UCTOYHUKN
cBeTa u3 ogHoro 6uHa mnmn KombuHaumm 6uHoB. Peko-



Puc. 18. Hopmuposka 3HayeHnin KUT cornacHo FOCT 34819-2021

MEeHOYEeTCA naberatb NCMONb30BaHUA OCBETUTENbHbIX
I'Ipl/I60pOB Pa3HbIX npomssonmenem Tam, rge BaxxHo Ao-
CTW4b NOJTHOIo BM3yallbHOro eanHCTBa.

Puc. 19. Mpumep 61uHOBKM CBETOAMOA0B KOMNaHmeit Arlight

Duv (gensta 1o Bu) — 9TO MNokKasaTesnb, MNO3BOMSAIO-
WA onpenenuTb, Kak 6IM3K0 M C KakoW CTOPOHbI OT
NVHWKW YEPHOrO Tena pacrnonoXkeHa To4ka, 3agaBaemMas
KoopaMHaTaMu LIBETHOCTU WCCEOYEMOro U3My4YeHus.
MNonoxuTteneHble 3Ha4eHMs Duv 0o3HaqaloT, 4TO ToYKa
LBETHOCTU NEXWUT BbILLIE KPUBOM YEPHOro TeNa 1 CBET
NMEET 3eneHoBaThbln oTTeHoK. OTpuuaTtenbHble 3Haqe-
HWS, COOTBETCTBEHHO, FTOBOPSAT O CMELLIEHNN LIBETHOCTH
B MypMypHYto Y4acTb cnekTpa. Yem 6nmxe 3HaveHne Duv
K Hymo, TeM KadecTBeHHee Oenbii cBeT. O6LlenpuHs-
TbIM CT@HOQPTOM B MUPOBOM MpPaKTUKe cHMTaeTcs ava-
nas3oH 3HadeHuin Duv oT 0,006 oo +0,006. OgHako ans
6onee TpeboBaTtenbHbIX 06NacTen NPUMEHEHNS, TaKnx
Kak My3eHO€e OCBeLLEHME, PEKOMEHAYETCS ONMPaThbCs
Ha amanasoH oT —-0,003 o +0,003.

L{BeTonepenada — 370 NOHATUE, XapaKTepPU3ytoLLiee
BNMAHME CMNEKTPanbHOro COoCTaBa WCTOYHMKOB CBETA
Ha 3pUTENBHOE BOCMPUATME LIBETOB OCBELLIAEMbIX MMM
0ObEeKTOB.

VHpekc usetoniepenayy (Color Rendering Index,
CRI) — nepBas 1 obuienpuHaTaa Ha CEroaHALLIHNA AeHb
cucTtema OLEHKM LBeTonepenays WUCTOYHMKOB CBeETa,
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Puc. 20. 13meHeHe KpacHOro LIBETA NPY Pa3iinyHbIX 3HA4EHIUSIX YaCTHOTO MHAEKCa LBeTonepeaayn R9 (mokasaHo ycnoBHO AN HArMAaHOCTH)

paspaboTtaHHaa MKO B cepeamHe XX Beka. B ocHoBe
ycTaHaBnmuBaemoro CRI meToaa nexxuT oleHka LIBETO-
BbIX COBWIFOB MPW OCBELLEHNN TECTOBbLIX 0OPa3LIOB UC-
cnenyemMbiM UCTOYHUKOM CBeTa W 3TarloHHbIM — N1amromn
HakanMBaHWs WNK CcofHeYHbIM cBeToM. Bcero MKO
ycTaHaBnmBaeT 15 TecToBbix 06pasLIOB: 8 OCHOBHbLIX U
7 OONONHUTENBHbIX.

YacTtHble nHaekcs! LseTonepeaayv (Ri) paccHnTbiBa-
I0TCA NS Kaxkaoro UBeTOBOro obpasLia oTAeNbHO.

O6uymii nHaekc ysetornepenayy (Ra) BbIBOANTCH U3
8 OCHOBHbIX 06Pa3LIOB, HE Y4MTbIBAA AOMNOMHUTENBHbIE,
N MOXeT MpuHMMaTh 3HadeHnd ot 0 go 100. VIMeHHo
3Ha4eHns obLLEero nHaeKca LBeETonepeaa4n pernameH-
TUPYIOTCA OEeNCTBYIOLLMMU Ha CErofHSALLIHNM OeHb CTaH-
naptamu.

Hanbonee 3Ha4MMbIM 4YaCTHbIM MHOEKCOM LIBETOME-
pefadu NpuHATO cynTath MHOekc R9, xapakTtepusyto-
WMin cnoCoBHOCTb MCTOYHMKA CBETA KOPPEKTHO Mepe-
[aBaTb HachblLLEeHHbIM KpacHbIn UBeT (Puc. 20). Ocoboe
BHVMMaHME MMEHHO K 3TOMY WMHAEKCY OOYCMOBAEHO He
TOMbKO BaXXHOCTbIO KPACHOro ANs Ka4eCTBEHHOW nepe-
a4/ OTTEHKOB KOXW U KPaCOK, HO N OU3NKON MCTOYHW-
KOB CBeTa, HanpuMmep NOMUHOGOPHbLIX CBETOAMOAOB, B
CMEeKTPE KOTOPbIX KPACHbIN LIBET 3a4aCTyt0 OTCYTCTBY-
eT. [pn aTOM 3HaveHne Ra y Takmx UCTOYHUKOB CBeTa
MOXXET ObITb [OCTATOYHO BbICOKMUM. 3HaveHus R9 He
pernameHTUpYoTCd CTaHOapTaMu, HO MOXHO OPUEHTU-
poBatbCH Ha 3Ha4eHnA 50 1 90 Kak «xopollee» N «OT-

NNYHOE» COOTBETCTBEHHO. [0oBbILLIEHNE 3Ha4YeHnst R9 (1
YPOBHS LiBeTOMepenayn B NpuHUMNE) Bcerga o3HavaeT
ynopoxaHie NpoW3BOACTBA M YMEHblLEHWEe CBETOBOW
oTaaYM UCTOYHMKOB CBeTAa.

NHOoekc uBeTonepenayn M3MepsSeTCs C MOMOLLbIO
cnekTpomeTpa.

Cuctema CRI B nocnegHee BpeMsi CHATAETCst He
nokasatefbHol. OTO CBA3@HO C MasbiM KOMMYECTBOM
006pasLioB, KOTOpPbIE He OXBaTbIBAOT BECb BO3MOXHbIiA
CMNEeKTP LBETOB M OTTEHKOB. B HacTosllee Bpems pas-
pabaTblBalOTCS W TECTUPYIOTCA HOBbIE CUCTEMbI Onpe-
feneHns nHaekca nepenayy upeta, ¢ 60MbLIUM Konnye-
CTBOM 06pasLoB.

Cuctema CQS (Color Quality Scale) ctpoutca Ha
TOM K€ MPUHLUMMNE CpaBHEHWs OLIEHUBAEMOrO UCTOYHN-
Ka cBeTa C aTanoHHbIM, 4To 1 CRI. OgHako cylLlecTsy-
eT psAd 3Ha4YMMbIX OTNUYUIA. Tak, ANs OLEHKN 3Ha4YeHUs
CQS B kayecTBe 00pa3LiOB WCMOMb3YOTCA Apyrue,
6onee HaceblleHHble, 4em B CRI, ugeta (Puc. 21). MNpw
3TOM Ans pac4yeTa obLero MHAeKca UCNoNb3yoTCs BCe
15 06pa3uoB, a He TOMbKO 8 OCHOBHbIX. OTNNYaeTcs U
pacyeTHas opmyna, MCKoYaroLlas BO3HUKHOBEHWE
oTpuLAaTENbHbIX 3HAYEHUI, a TakKe COXpaHeHue BbICO-
KOro 3Ha4eHus obLLero NHaeKca npun HUSKOM 3Ha4YeHNM
OOHOro N3 YaCTHbIX MHOEKCOB.

TM-30 - 370 Hanbonee COBPEMEHHbIN MeTOf OLe-
HMBaHWS LBeTOonepenayn, paspaboTtaHHbin Cesepo-
amepUKaHCKMM CBETOTEXHMYECKMM obLlecTBoM (IES) B

Puc. 21. CpaBHeHue LIBETOBbIX 06Pa3LI0B, CMOMb3YeMbIX Ans pacyeTa 00Lero uHaekca usetonepenayu B CRI (ceepxy) v B CQS (CHUM3y).
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Puc. 22. Busyann3auys LBeToBbIX 00pasLoB, 1Cnonb3yembix B TM-30

2015 ropy (IES TM-30-15). lNo3nHee cTaHpapT aopaba-
ThIBaNcsa 1 NoBTOPHO Ny6nmkosancs nof 0603Ha4YeHMUs-

M ANSIHIES TM-30-18 n ANSI/IES TM-30-20, 6e3 npuH-
LUmnuanbHbIX M3MeHeHWn. MocneaHss Bepcus sBNaeTcs
aKTyasbHOM Ha CerogHALLIHNKA aeHb. MeToq BKOYaeT B
cebs1 OUEHKY ABYX NapameTpOB:

Rf — To4yHocTb ugeTta (Color fidelity index). Hecet ToT
K€ CMbICN, 4To obWKMi MHOEKC uBeTonepenayn Ra B
CRI, HO paccunTbiBaeTCsq Ha OCHOBaHWM 99 LIBETOBbIX
obpasuos (Puc. 22).

Rg - LiBetoBas ramma (Color gamut index). 3ToT
napameTp xapakTepuadyeT HACbILLEHHOCTb LIBETA, U MO-
KeT MpUHMMAaTh 3HaqeHusa kak 6onee, Tak 1 meHee 100
(0bbI4HO 3Ha4eHMe Rg nexxunt B npegenax ot 80 ao 120).

Tak xe, Kak 1 B OpyrMx MeTodax OUEHKW LiBeToMe-
penaqu, aBa UCTOYHMKA CBETa C OfMHAKOBbIMU 3Ha4e-
HUaMK nHaekcoB Rf n Rg B OelcTBUTENbHOCTM MOryT
no-pa3HoMy NepefaBaTh Te UMK MHbIE OTTEHKK. 1o aTow
NpPUYMHE, MOMUMO YKa3aHHbIX Bbillle MapamMeTpOoB, CTaH-
napt TM-30 Takxke npegycMaTpuBaeT BEKTOPHbIE AMa-
rpammbl, Hanbonee NoapobHO oTpaxkatoLLe 0COOEHHO-
CTW Nepenasdn Tex Unu MHbIx LUBeToB (Puc. 23).

B HacTofLLEEe BpeEMS HOPMATMBHO PErYNMPYETCS TOMb-
KO 3Ha4eHue obLLero nHaekca uetonepenaqv Ra. Tem He
MeHee, nMpu Bblibope 060pyaoOBaHMA HEOOXOANMO TakXe
obpalliaTe BHMMaHWe Ha YaCTHbIM MHAOEKC LBEeTonepena-

Puc. 23. BektopHble anarpammbl TM-30 ans ByX MCTOYHUKOB CBETA C OAMHAKOBbIMY 3Ha4eHusMu Rf (80) u Rg (100)°

9 Michael P. Royer (2022) Tutorial: Background and Guidance for Using the ANSI/IES TM-30 Method for Evaluating Light Source Color Rendition, LEUKOS, 18:2,

191-231, DOI: 10.1080/15502724.2020.1860771
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4y R9. OueHka ugeTonepeda4n metogamm CQS n TM-30
He obszaTenbHa, HO PEKOMEHIYETCH, NPW HAMNYMN TEXHW-
4ECKOV BO3MOXHOCTW, C LieNbio NonyyeHus 6onee oobek-
TMBHOIrO NpeacTaBneHns o usetonepegade. bonee toro,
nHpekc Rf 6bin onobpeH 1 npuHat MKO (CIE 224-2017), u,
BO3MOXKHO, OhmLmansHO 3aMeHnT Ra B OyayLueM.

L{BeTHOCTL MCTOYHMKA cBeTa. VIHorga B onuncaHum
Nnu apTrkyne o60pPyAOBaHWA COLEPXKUTCH YUCEHHBIN
nokasarenbs, cogepXxaLimii MHPoOPMaLIMIO Kak O LBEeTo-
BOW Temnepatype, Tak 1 06 obLleM MHOEKCE LBETOME-
pedadqu. lNepsas undpa ykasbiBaeT Ha 0OLLMIA NHAEKC
usetonepenaqn. OcTaBLMecs OBe — Ha LIBETOBYIO TEM-
nepatypy. [Nokazarens MOXeT BbIrnageTb Tak: 827, 930,
740 v Tak ganee. CooTBETCTBEHHO NMepBbIn 0603Ha4YaeT
Ra 80 n KUT 2700 K, BToporn — Ra 90 1 KLT 3000 K,
Tpetur — Ra 70 n KLUT 4000 K.

5.3.
I JKcnnyaTauMoHHbIe NnapameTpbl

Pecypc — cymmapHas HapaboTka MCTOYHMKa CBeTa
NN OCBETUTENBHOrO NpMbopa OT Havana ero aKcnya-
Tauum (OT NepBOro BKKOHEHWS) UK ee BO3OOHOBNEHWS
nocne KanuTanbHOro PEMOHTA 1O MOMEHTa AOCTUXKEHWS
npenensHOro coctosiHuA. ViamepseTcs B Hacax.

Cpok cry»x6bi — KaneHaapHas NpoAoiXKUTENbHOCT
akcnnyaraumm obopynoBaHns OT ee Havana unm Bo3o6-

© Hanbonee BbICOKMM CTaHAapToM cuntaetca L90/B10
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Puc. 24. Otnnyns mexay
cTaHmaptamu L70/B50 v L80/B10
HarnsaHo

HOBMNEHWA MoCcne KanuTarnbHOro peMoHTa LO MOMEHTa
OOCTWKEHWNS MPEAEeNibHOr0 COCTOAHMSA. V3dmepseTca B
rogax unu OHsXx.

HacTo B TeXHWN4eCKON OKYMeHTauMmn pecypc 0603Ha-
4aeTCA Kak CPOK Cry»Obl, YTO SBNSETCA TEPMUHONOIM-
4ecKol oLLIMbKoM. Pecypc nctovHmnka ceeta 06yCcnoBneH
Ka4eCTBOM ero KOMNOHEHTOB 1 3akoHamu orankn. Torga
Kak CpOK Cny>kObl 3aBVCUT OT PeCypca 1 OT pexxnma 3KC-
nnyaraumy. Hanpumep, ecnn pecypc MCTOYHMKa CBeTa
coctasndaet 50 000 4acoB, MOXHO COCHUTaTb, YTO, MPU
BK/IOYEHUM ero B CPeaHEM No 9 4acoB B [€Hb, CPOK ero
Cny>6bl COCTaBUT NpubnmanTensHo 15 ner.

Criaf ceeToBoro notoka. Ona ceetoomogHoro o6opy-
[OBaHWS OOMOMHUTENbHO UCMONb3YIOTCA Takue napame-
Tpbl Kak L v B. TepBbii 0603Ha4aeT OCTaTO4HbIA OTHO-
CUTENbHbIN YPOBEHb CBETOBOIO MOTOKA CBETUbHMKA MO
NCTEYEHUN YKa3aHHOIO MPOWU3BOOUTENEM CPOKa CIyX-
Obl, BTOPOW — NPOLIeHT 060pyaoBaHns, CBETOBOWM MOTOK
KOTOPOro MO UCTEYEHUM CpOKa CAyXObl MOXeT OblTb
HWKE yKasaHHoro L, 1 (nnu) o6opyaoBaHuvs, BbilLedLlero
MO UCTEYEHUM BTOrO CPoKa U3 CTPOSA. TakMm 06pasom,
ecnM B MacrnopTe CBETUMNbHWKA yKasaHo, Hanpumep:
50 000h-L80-B10, 310 03HadaeT, 4TO, MO WCTEYEHWUU
50 000 1acos paboTbl 90 % CBETUNBHMKOB coxpaHAT 80 %
n3Ha4asrbHOro CBETOBOro NOToKa, B TO BpemMa kak 10 %
nMB0 BbINAYT M3 CTPOS, MO0 ByayT CBETUTL C MEHbLLIEN



Paspen 5

NHTEHCUBHOCTBIO (Puc. 24). Ecnn gaHHble napameTpbl B
nacrnopTe He ykasdaHbl, TO NPUHATO CHUTaTb 3HaYeHNs L 1
B kak 70 1 50 cootBeTcTBEHHO. OHAKO AN CBETOAMOLOB
npennoYTUTenbHbIM ABNsieTcA cTangapT L80/B10, rosops-
LLIMIA O BbICOKMX MOKa3aTensax HaAexXHoCTW 1 kadecTtsa'.
Pabo4as temrieparypa. TeMnepartypHbIi PpexXmuM ABMs-
€TCS BXKHENLLMM GDAKTOPOM, BAVSIOLLIMM Ha MapameTpbl
NCTOYHWKOB CBETA, B 0COOEHHOCTM CBETOANOAOB. B TeX-
HMYECKOW OOKyMeHTauMm OObIMHO yKa3blBaeTCH OOCTa-
TOYHO LUMPOKUIA Aranal3oH pabo4dmx Temneparyp. TeM He
MeHee BaXKHO MOHWMAThL, Y4TO OOMbLUMHCTBO XapakTepu-
CTVIK [JatoTCs 0717 OMNpefeneHHon Temneparypbl, Hanpu-
mMep 25 °C. VYBenuyeHne Temneparypbl OTpuuaTensHO
CKa3bIBaEeTCHA Ha PECYPCE N CPOKE CNY>KObl CBETUIBHMKE,
a TaKxKe MOXKET BNUATb Ha CNEKTP U3Ny4aeMoro cBeta.
Kop IP — 370 nokaszarerb, XapakTepuayoLLmii YPOBEHb
3aLUMLLEHHOCTU 3MeKTPOOOOPYAOBaHNA OT NMPOHUKHOBE-
HUSA BHELLUHWX TBepAblX MPEeAMEToB (B TOM 4MCNe Mblam)
1 Bnaru (Bodbl). Paclundpposka kopa IP npvieeneHa B Ta-
6nvue 3. Onda ynn4Horo ocBeLleHms HeoOxoanMMo UCMonb-
30BaTth CBETUMBHUKM C Kak MOXHO 60fee BbICOKOW CTe-

neHblo 3amnTbl (IPB5 1 BbILLE), TOrAa Kak Ang CyxXmx 1 Yu-
CTbIX BHYTPEHHUX MOMELLIEHNN AOCTATOYHO MUHUMATTbHOM
3alMThl OT MPOHNKHOBEHNS TBepAbIX NpeamMeToB (IP20).

Kon IK xapakTepudyeT ynapornpo4YHOCTb kopryca
obopynosaHna no wkane ot IKOO go IK10, roe IKOO -
OTCYTCTBME 3alumTbl OT yaapos, a IK10 - 3awmra ot
ynapa aHepruein 20 [x (Tabnuua 4). Takum ob6pasom,
mapknpoeka IK10 ogHavaeT, 4To npubop maccon 1 kr
BbIOEPXUT MafeHne C BbICOTbl 2 M. Ha 3HauveHuve IK
cnenyeT obpallate BHUMaHWE MpPW PacnofioXKeHUN oc-
BETUTENBHOMO 060PYAOBaHUA B 30HAX C MOBbILLIEHHbLIM
PUCKOM MeXaHU4YeCK1X NoBpexaeHuin, Nnogpasymesato-
LLIMX BOBMOXXHOCTb PM3MYECKOro JOCTyna noceTuTenemn
My3esi, KOHTaKTa c paboTaloLLEeN TEXHNKOW, a Takxe npwu
pacnonoXxeHu 06opynoBaHNS Ha yruLE.

Knacc 3atyutbl OT MopaXeHusi SN1eKTPUYECKUM TO-
KOM — 3TO cuctema 0603Ha4eHnsa cnocoboB un cTene-
HM obBecneveHns anekTpu4eckon 6e3onacHoCTU npwu
NOMb30BaHNN 3NEKTPUYECKMM 0OOpYynoBaHMEM (B TOM
Yyucne — OCBETUTENbHbIM). [TpUMEHsiIEMblE KNacchl U 1X
obo3Ha4eHns NpneBeaeHsl B Tabnuue 5.

Ta6bnuua 3. Paclumdoposka koaa IP cornacHo TOCT 14254-2015

Nepsas 3awura ot NPOHMKHOBEHMSA BHew- | Bropas uudpa 3awura ot BpegHOro BO3AENCTBUS B Pe3yNbTare NPOHUKHOBEHUS

uucppa HUX TBEPAbIX NPeAMETOB Bnaru (Bofb!)

0 HeT 3aLubl 0 Het 3awmTb!

1 [nametpom = 50 Mm 1 3alLWLLEHO OT BEPTUKANbHO NAAALLNX Kanemb BOAbI

2 [nametpom = 12,5 mm 2 3aLLMLLEHO OT BEPTUKANbHO NafatoLMX Kanesb BOAbI, Koraa 060M04Ka OTKmo-
HeHa Ha 15°

3 [lnametpom = 2,5 Mm 3 3alLMLLEHO OT BOALI, NafaloLLeil B BUAE 40X

4 [nametpom = 1,0 MM 4 3aLLMLLEHO OT CNAOLLHOMO 06PbI3riBaHIAS

5 Mbine3almLLgHHoe 5 3aLWMLLEHO OT BOASHBIX CTPYIA

6 [bineHenpoHnLaemoe 6 3aLLMLLIEHO OT CUMbHbIX BOASHbBIX CTPYiA

- - 7 3alLuLLieHo 0T BO3AEIACTBNS NPU HENPOLOMKIATENBHOM NOTPY)XEHUN B BOAY

- = 8 3aLLWLLIEHO OT BO3AEICTBUA NPU SNTESLHOM NOTPYXEHUN B BOAY

- - 9 3alLWLLIEHO OT ropsHNX CTPY# BOAbI NOJ BbICOKAM AaBNEHNEM

Ta6bnuua 4. CteneHun 3awmThl, o6ecnevmBaemMble 060104KaMM OT HAPYXKHOMO MEXaHMYECKOro yaapa CornacHo
FOCT IEC 62262-2019

[K0O [KO1 1K02 K03

|K04 [K05 IK06 K07 IK08 1K09 K10

JHeprusa Bo3geicTeus, [k - 0,14 0,20 0,35

0,50 0,70 1,00 2,00 5,00 10,00 20,00

Tabnuua 5. Knacchl 3alumTbl 060pyaoBaHMsa 0T NOPaXkeHUsA 3NekTpuiecknm Tokom cornacHo TOCT P 58698-2019

Knacc | Onucanme

0 3aluuta 06ecneynBacTCs TOMbKO 32 CHET OCHOBHO N30NSLUM

0603Ha4eHune
HEeT

| 3aluTa 06ecne4IBasTCA OCHOBHOI U30NALMEN U COBAMUHEHUEM OTKPbITBIX
NPOBOAALLMX YaCTeM, AOCTYMHbIX NPUKOCHOBEHNIO, C 3ALLUTHBIM NPOBOAHUKOM

CTaLMOHAPHOI MPOBOKM (3a3eMNEHNEM).

[ 3alwTa 06ecneYIBasTCcA NPUMEHEHUEM ABOIHON WA YCUNEHHOI U30NALMN.

[]

Il 3alyTa 06ecneynBaeTCs 3a CHET NTaHUS 060PY0BaHIS OT UCTOYHIKA 6e30-

MACcHOrO CBEPXHI3KOrO (110 48 B) HanpshkeHus.




OCHOBHBIE€ TUIIbBI OCBETUTEABHBIX
IIPUOOPOB, UCIIOAB3YEMBIX
B SKCITO3UIIMOHHOM OCBEILIeHUNA
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6.1.
CBeTU/IbHUKU

MyseriHoe ocBelleHne — 3TO LUMPOKOe TMOHSTUE,
BKItOYatoLLiee B cebsi OCBELLEHME My3eiHbIX NMpeaMeToB,
BbICTABOYHbIX MOMELLIEHWI 1 BCMIOMOraTenbHbIX NoMeLLe-
HUIA My3eeB, pecTaBpaLMOHHbIX MacTepPCKNX M dOHOO-
XpaHunul. [daHHbI pasfnen NocBALLEH TONbKO TOM 4acTu
MY3eMHOro OCBeLLIeHMs, KoTopas npeaHasHa4YeHa ans oc-
BELLEHWSA OKCMOHATOB — SKCMO3MLIMOHHOMY OCBELLIeHMIO.

Onyckaa pasnuyns B UCMOMb3YeMblX WUCTOYHUKAX
CBeTa, 3KCMO3ULMOHHbIE CBETUMBbHUKN MOXXHO Khaccu-
do1umpoBaTh No ABYM MpuUaHaKkam: crnocoby yCTaHOBKM U
ceeTopacnpeneneHuto.

C TOYKM 3peHnsa cnocoba yCTaHOBKM MOXXHO BbIOENUTb
BCTpavBaeMsle (recessed), HaknaaHsle (surface-mounted),
N TpekoBbie (track-mounted) CBETUNBHUKN.

Puc. 25. PazninyHble BapuaHTbl UCMONHEHUS NPOXEKTOPa
Aledo Sonic 93 Artspot, cnesa Hanpaeo: BCTpauBaeMmblil, Haknaa-
HOM, TPEKOBHIN

Tun ceBeTOpacnpeneneHns CBETUMbHMKA onpeaenseT-
cd ero 3agadven. MoXHO BbIOENUTL ChefyloLie ycros-
Hble rpynnbl NPUOOPOB:

B Spot — NPOXEKTOPbI C Y3KMUM NIy4OM (0ObIYHO C YrTIOM
packpbITua 0o 30 rpagycoB). Takme NPUeopPbI MOXHO
MCMNONBb30BaTb ANS CO3[AAHMA akLieHTa Unm ong ocse-
LeHns ¢ 60NbLLIOrO pacCTOAHUS.

B Flood — NpoXeKTopb! 3anMBaKOLLIErO CBETA C YITIOM
packpbiTua 0o 120 rpagycos. icnons3ytoTca ans
OCBeLLIeHVs BOMbLLIMX MOBEPXHOCTEN, a TaKkxe npu
Heo6X0AMMOCTM pa3MeLLiEHA CBETOBOro Npubopa
6IM3KO K OCBELLAEMOMY UM OOLEKTY.

B Zoom Spot — NPOXEKTOPbI C NEPEMEHHBIM YITOM
pacKpbITUA ny4a.

B Wall-washer — CBETUNBHWKKM CO CcrneumansHomn
ACYMMETPUYHOM ONTUKOWM, NO3BOMAOLLIEN PaBHOMED-
HO 3annTb CBETOM OCBELLAEMYIO UMW MITOCKOCTb.

B Frame — kagpupyoLLIMA MPOXEKTOP, ONTUYECKas
cucTemMa KOTOpOro No3BOSAET CO3LaBaTh CBETOBOE MAT-
HO C YETKUM KPaeM, KOHTYPbl KOTOPOro PerynmpyioTcs
cneunanbHbIMU LUTOPKamK (perynmpyemon aradppar-
MOW), NMB0 MOryT BbITh 3aAaHbl robo-TpadapeTtom. Ta-
Kue MPOXXEKTOPbI MO3BONAIOT OCBETUTL KAPTUHY TOYHO MO
KOHTYPY, HE 3aCBe41MBas CTEHY, U 00pe3aTb HEHYXXHYIO
4aCTb CBETOBOrO Ny4Ka, HanpumMep, NonafatoLLyto
B MnoLaab ABEPHOro NPoemMa 1 CO3LAtOLLYIO 3pUTENb-
HbIA AMCKOMAPOPT AN 3aXOAALLMX B 3a NOCETUTENEN.

[na CBETUNBHNKOB CO CMEHHOM OMTUKOM (OTparkaTe-
NSIMU U NIMH3aMM) CYLLIECTBYIOT OyKBEHHbIe 0603HaYe-
HUST LUMPWHBI Ny4a, NepeHnTble OT ranoreHHbIX namn Ha-
KanuBaHusi C oTpaxkaTenem:

VNSP (Very Narrow Spot) — o4eHb y3koe natHo (<5°);
NSP (Narrow Spot) — y3koe natHo (<10°);

SP (Spot) — natHo (10-20°);

FL (Flood) — 3anuBatoLumin ceeT (25-35°);

WFL (Wide Flood) — Lunpokuin 3anmsatoLumin ceet (>45°);
VWEFL (Very Wide Flood) — o4eHb LUMPOKMIA 3anmBato-
Lmii ceeT (>80°).

6.2.
LlnHonposopg

Cnocob MOHTaXka 0CBETUTENMbHbIX MPUOOPOB B TPEK
(LumHoNpoBOA) NonAy4nn Hanbonee LLMPOKOE pacnpo-
CTpaHeHne bnarogapsa NPeAoOCTaBASEMON UM MMOKOCTU.
OOHako CTOUT OTMETUTb, YTO Ha PbIHKE MPEACTaBNEHO
MHOXXEeCTBO BapVaHTOB LLIMHOMPOBOAOB, OTAMYAtOLLMXCS
OpYr OT Apyra Kak KonmM4ecTBoM has, Tak 1 pasdmepamm
N KOHdUrypaumein. 3170 03HaA4aEeT, YTO He BCceraa npu-
60p 0HOM OMPMbI MOXXHO MOAKMIOYUTE K TREKY APYroM
doMpPMbI, 1 BaXXHO obpalliaTb BHMMaHME Ha MX COBMECTU-
MOCTb. AganTep, Npy MOMOLLM KOTOPOro CBETUMbHUK
KPEMUTCH K TREKY, SBMNAETCS CMEHHOW 4acTbio CBETUIMb-
HUKa 1 NpU HEOBXOAMMOCTM MOXET OblTb 3aMEHEH Ha
afnantep gpyroro tmna.

O6UWenpUHATLIM MeXXAyHapPOAHbIM CTaHAaPTOM CHK-
Tatotcst 1-gpasHbiin 1 3-dhasHblin Tpekn Global. OgHodas-
Hble LLIMHOMPOBOAbI UMEIOT 2 UMbl — doagdy U HomMb. OHK
MO3BOMAOT BKIKOYATh BCE CBETUMbHMKM Ha LLIMHOMPOBO-
€ OHOBPEMEHHO. TpexdrasdHasa LUMHA UMEET 4 Wb,
0fHa 13 KOTOPbIX — HOMb, @ OCTanbHble TP — pasbl. Ta-
Kasi cucTeMa Mo3BOSSET OpraHM3oBaTb TPW OTAEMbHbIX
KOHTypa — TpW rpynnbl CBETUNBHUKOB C BO3MOXHOCTbIO
NX BKIIOHYEHWS OT TPEX HE3ABUCUMbIX BbIK/IOHATENEN.

Kak BuaHO Ha Puc. 28, «TpexdpasHbiii» Tpek MOXXeT
TakXXe 1CMNonb30BaTbCA Kak 0AHOGa3HbIN C yrpaBneHneM.
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Puc. 26. CBETUNBHYKI HA LIMHONPOBOAE

" aledo | cBETOBbLIE MHCTPYMEHTbI ANs NpodeccroHanos (aledo-pro.ru)

‘30N

Puc.27. TpexasHble 0CBETUTENBHbIE TPEKIA PACPOCTPAHEHHbIX NPOU3-

BOAMTENEI B paspese

Puc. 28. Paspesbl TUNOBbIX
OCBETUTESIbHbIX LLIMHONPOBOL0B:

A — ogHodasHbIi;

b — TpexdasHblit;

B — TpexdasHblii ¢ ynpasneHnem;
[ — oHohasHbIi ¢ ynpasnexnem™.



6.3.
Akceccyapbl AN 9KCMO3ULUOHHOrO
OCBEeTUTENIbHOro 060pyaoOBaHUSA

1. AHTUG/IMKOBBLIE akceccyapkl. K aToin rpynne ak-
CeccyapoB MOXHO OTHECTW BCEBO3MOXHbIE KO3bIPbKY,
6neHpl, TyOyChl, LUTOPKMX 1 peLleTkn. DyHKLMS UX COCTO-
UT B OrpaHN4eHNM KpaeB CBETOBOTO NATHA, B HACTHOCTM,
napasuTHOM 3acBeTKN. [TpUMEHEHWE Taknx akceccyapoB
MO3BOMAET CBECTU K MUHUMYMY 3PUTENbHbIA OUCKOM-
POPT, BbI3bIBAEMbIN OCBELLIEHUEM, & TAKXKE BbIMOMHUTH
Honee TO4HYIO HACTPOVIKY OCBeLLeHUs, yOpaB 3aCBETKY C
Tex 0bnacTen, rae CBET He Hy>KEH.

Puc. 29. [Tone3aHblid CBET 11 NapasuTHas 3acBeTka

2. OanopucyroLume nmH3bl. ITO cneumanbHble Oo-
NONHUTENbHBIE NWH3bI, MO3BONAIOLUME NPeobpazoBaTbh
KPYrnoe CBETOBOE MATHO B OBa/IbHOE. Takme NH3bl Haxo-
OAT NPUYMEHEHWE B OCBELLIEHUM CKYNbATYP, apXUTEKTYP-
HbIX 3M1EMEHTOB NN BbITAHYTLIX KapTWH. [prMeHeHne B
COYETaHNM C OBANOPUCYIOLLIMMU TMH3AMM aHTUOMMKOBBIX
aKceccyapoB 4acTo NPUBOAUT K TOMY, YTO hOpMa OBasb-
HOro MATHa Hapyllaetcsa. 10 3ToM MpUYMHE MHOMMMMU
NPOV3BOAUTENSAMU UCKTIOHAETCA BO3MOXHOCTb COBMECT-
HOW YCTaHOBKM 3TNX aKCECCYapoB, 1 NPW NNaHpoBaHn
OCBELLEeHVS MPUXOANTCA BblOMpaTh Mexay OBasbHbIM
AATHOM M CHWKEHMEM ocnennstoLLero adpdexra.

3. CeeTocburnbTpel. He 6eps BO BHMMaHWE LBETHbIE
CBETOMUALTPLI, CAyXallve OAa CcOo3haHua  Xyooxe-
CTBEHHbIX 3OdEKTOB, MOXXHO BbIAENUTbL CRegyoLlme
TMNbl  CBETOUALTPOB, HAXOOALUMX MPUMEHEHWE B
9KCMO3NLMOHHOM OCBELLEHNN. ITO KOPPEKLMOHHbIE,

HenTpaneHble 1 anddy3sHble CBETOUALTPLI. 3aaada
KOPPEKLMOHHOIO CBETOUILTPA — W3MEHUTb CMEKTP
N3My4eHNst UCTOYHMKA CBeTa B 3aBMCUMMOCTM OT 3a-
Ja4n. Hanpumep, nOBbICUTE UMW MOHWU3UTb LBETOBYIO
Temnepatypy, orpaHndnts YO nnn VIK 4acTtn cnektpa.
HenTpanbHble cBETOMUALTPLI NO3BONAIOT CHU3UTL CBE-
TOBOW MOTOK WCTOYHMKA CBETQ, He BAMAS Ha CMNeEKTp.
OudbdysHble, Takke HasbiBaeMble POCT-pUNsTpamu,
NO3BONAIOT paccesdTb CBeT, OOMBLUMCH 6OnbLUEro nAaT-
Ha cBeTa C 6onee MArkUMM KpasmMu.

ABCONIOTHO BCE CBETOUILTPbI 3aMETHO CHWKAIOT
CBETOBOW MOTOK. [1py 39TOM BCE CBETOMUNLTPLI, AaXe
HeNTpanbHble, UMEIKOT CBOW CMEKTP MpOonycKaHus, pac-

CUATaHHBI anst paboTbl ¢ onpeaeneHHbIM TUMOM UCTOY-
HvKa cBeTa. [MoaToMy CBETOMUNLTPLI ANA ranoreHHbIX
namn, Npu 1Cronb30BaHUN CO CBETOAMOAHBIMM WK ra-
30pagpsaHbIMY UCTOYHWKaMU cBeTa OyayT paboTarb
HEKOPPEKTHO, 1 HaobOPOT. B 4aCTHOCTU, MOXET yXy[-
LiaTbCst LBeTOrnepenada, YTo HegonycTUMO AN 9KCMo-
3MLUMOHHOIO OCBeLLIEHWs. TakKe CBETODUILTObLI UMELOT
CBOWCTBO AerpaampoBaTh 1 BbILBETATbL Mo BO3AENCTBI-
€M rOorMoLaemMoro UMM U3nyveHus, 1 TpebytoT YacTon
3ameHbl. [1oaToMy CBETOUNLTPLI LIenecoobpasHo npu-
MEHSATb ANA BPEMEHHbIX BbICTABOK, HO MPW MnaHnpoBa-
HU NOCTOSIHHOW 3KCMNO31LMK creayeT noabupats Takoe
obopynoBaHne, KOTopoe He ByaeT TpeboBaTb AOMOMHM-
TENbHOM KOPPEKLMA. VICKMIOHYEHEM U3 BblLLIeyKa3aHHbIX
npaBu MOXXHO CHUTaTb GPPOCT-PUNLTPLI, HE OKasbiBa-
toLLIMe 3aMEeTHOro BAUAHWS Ha CMeKTp, U He TepstoLLme
CBOUX KIOHEBBIX CBOMCTB OT BO3AENCTBIS CBETA.
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7.1.
®dusmnyeckne NpMHUUNLI AUMMUPOBaHUSA

LvmmumpoBaHve — 3T0 BOBMOXXHOCTb PerynmpoBaHus
CBETOBOr0 MoToKa MCTOYHMKAa cBeTa. duMmupoBaHue
Nno3BoNseT HacTpavBaTb OCBELLEHHOCTb 3KCMOHATOB,
nomoraet obecrneumBatb KX COXPAHHOCTb. Bo3Mox-
HOCTb ANMMUPOBaHWSA Hanbonee 3Ha4vMa ana obopyao-
BaHWA, NpeaHa3Ha4eHHoro Ans OCBELLEHMSA BPEMEHHbIX
3KCMo3nLUMi, noapasyMeBatoLLMX pasnuyHble Tpebosa-
HWSt K ocBelLieHHOCTK. [loapobHee o cnocobax AVMMMU-
pOBaHUs pacckalaHo Janee.

Pue. 30. Cnocobbl AUMMUPOBAHNSA

VIameHeHne HanpsxeHus NepeMeHHoro Toka, nuta-
tOLLIEro CBETOBOW NPUOOP — 3TO Hanbonee 04eBUOHbBIN U
MOHSITHBIN CNOCO6 AMMMUPOBAHUS: YEM HIKE HAMPsKE-
HWe, TeM Tycknee cBeTUT Namna. OgHako, Takon cnocob
NOAXOAMT TOMbKO ANS Namn HakanvBaHus, a ero peanu-
3auma NogpasymeBaeT MCNONb30BaHNE POMO3OKMX Y
HN3KO3AEKTMBHBIX TPaHCOPMaTOpPOB WM pPeocTa-
TOB. [103TOMY Ha NpakTVke Takor cnocobd AUMMMPOBA-
HUS HE UCMONb3yeTCs.

Orcedka pasbl ABnAeTCA ropasno tonee adpdek-
TMBHbIM CMOCO6OM  AMMMUPOBAHUS, TPaAULMOHHBIM
BMAOM KOTOPOro gasngetcd leading edge dimming — oT-
ceyka no nepegHemy OPOHTY. Takoe AMMMUPOBaHWE
OCYLLIECTBAAETCS MPWU MOMOLLUM  MONYyNPOBOAHNKOBBIX
nprbopOoB — TMPUCTOPA UK, Yalle, cuM1cTopa (oTctoaa
o6osHaveHne TRIAC), paboTalollmx B pexxmMme Ko4a.
OTKpbIBasACb 1 3aKPbIBAsCh, AUMMEP «OTCEKaEeT» 4acTb
CuHyconabl. Takim 06pasoM, 4O UCTOYHMKA CBeTa [Jo-
XOOWT MeHbLLIEE KONNYECTBO TOKa 3a eAnHULY BPEMEHU,
CcnepoBartefbHO, NHTEHCUBHOCTL CBEYEHUSA CHKAETCH.

OTcedka nepegHeit 4acT CUHYCOUabI O3HA4YaeT MrHO-
BEHHbII POCT U MOCTENEHHOE YMEHBLLEHNE HAMPSHKEHUS
Ha AMMMMPYEMOM UCTOYHUKE CBETA. JTO OKa3asioch Npo-
6nemoit Npu NosiBNEHUU B 06UXOAE MOMUHECLIEHTHBIX U

CBETOAMOAHBIX faMn U CBETWUINbHUKOB, GNOKW MUTaHUS
KOTOPbIX MPeACTaBnAtoT COOOM PEeakTVBHYIO Harpysky.
MoaTomy noaxe 6bin paspadoTaH cnocob oTceykm ghasbl
o 3apHemy bpoHTy — trailing edge dimming — ocyLLecT-
BMSIEMbIA MPWU MOMOLLIM MOMNEBbLIX TPAH3UCTOPOB (4acTo
obozHaqaeTcd kak MOSFET). Takoit cnocob aumMmmpoBa-
HWst HaMbonee NPeANOYTUTENEH ANNA CBETOAMOAHBIX MPW-
60poB. B HacTosLLEee Bpems CyLLIeCTBYIOT CBETOANOAHbIE
Npubopbl C ApariBepamu, NOOAEPKMBAOLLMMA AUMMU-
POBaHWNE Kak No nNepegHeMy, Tak 1 Mo 3agHeMy OPOHTY.
OpHako B 6ONbLUMHCTBE CNy4aes, AparBepbl NoOAaepKu-
BalOT AMMMUPOBAHNE MMEHHO MO 3aHEMY OPOHTY.

Puc. 31. Otceyka thasbl N0 nepeaHemy 1 no 3aaHemy poHTY

N
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HecoBmeCTMMOCTb ApariBepa CBETOBOro npubopa u
AMMMepPa (Hanpumep, BKIOYeHMEe CBETUIbHMKA, Noaaep-
*uBatowero trailing edge B nuMHWMIO ¢ 06bl4HBbIM leading
edge OMMMEPOM) MOXKET MPUBECTU K NPEXAEBPEMEHHO-
MY BbIXOZY W3 CTPOA Kak pariBepa, Tak 1 auMmMepa.

Ta6nuua 6. CoBMeCTUMOCTb IMMMEpPa 1 Harpyaku

Tun gUMMUPOBaHUS JlonycTUMbII TMN HArpy3Ku

[1o nepenHemy poHTy R L

[1o 3agHemMy poHTy R, C

OnncaHHble BbilLe cnocobbl AMMMMPOBaHUA noapa-
3yMEBAlOT ynpaBfeHne nepemMeHHbiM TokoM. OaHako B
COBPEMEHHbIX peannax OCHOBHbIM MCTOYHMKOM CBeTa
CTaHOBUTCHA CBETOAMNOM, MUTAEMbI MOCTOSIHHBIM TOKOM,
N K CETN MEPEMEHHOrO TOoKa MOAKIOYaeMbIV nocpea-
cTBOM fAparBepa. COOTBETCTBEHHO, AMMMMPYEMOCTb
CBETOAMOHOIO CBETUMbHMKA B OMUCAHHbIX BbILLE CIy-
4asx 03Ha4YaeT cnocobHOCTb ApariBepa AEeKOAMPOBaTbh
N3MEHEHWSA MPUXOAALLIErO HA HErO MEPEMEHHOIO TOKa.

VcTopnieckoin 0cOBEHHOCTBIO MIOMUHOGIOPHBIX CBE-
TOAMOOOB SBMSETCS 3aMETHOE M3MEHEHME LIBETA CBEYe-
HUS B 3aBMCUMOCTW OT BEMNYMHBI MOCTYNAKOLLIErO Ha HNX
TOKa: 4eMm 60fbLLE TOK, TEM CBET CUHEE, YEM MEHbBLLIE — TEM
»xentee. OTo 0Ha 13 NPUYKH, MO KOTOPOW B10KM MUTaHUS
CBETOAMOAOB — ApariBEPbl — BCceraa CTabunmsmpytoTcs no
TOKy. 3afada U3MEeHeHUs CBETOBOIO MOTOKa CBETOAMOAa
6e3 N3MeHeHWst MPOTEKAIOLLEro Yepes3 Hero Toka peLua-

etca npw nomowm LLIVIM (PWM) — LLnpOTHO-MMITY 1IbCHOM
mogynsaumy. Tpn TakoM cnocobe AVMMMUPOBaHUSA, NpoTe-
KatoLLMM Yepes CBETOAMON TOK MOXKET MPUHMMATb OOHO 13
[BYX OVCKPETHbIX 3Ha4eHWin. IHa4e roBops, cBeToaMon
BK/TIOYAETCH W1 BbIKNOHYAETCs C O60MbLLION YacToTon. HYem
MEHbLLE BPEMSA BKIOYEHWUA CBETOAMOAA, TEM MeHbLUee
KONMM4eCTBO CBETa OH VWCMyCcKaeT 3a nepuod. Hactora
LM pgoctaTo4HO BbICOKE, YTOObI HeN0BEYECKUIA a3 He
3ameqan nynscaummn. OgHako BO M30exaHne HeratmBHOro
BO3OENCTBMA MyNbcaumn Ha HEPBHYIO CUCTEMY, HEOOXO-
AMMO YOOCTOBEPUTLCS, 4TO YacToTa LLUVIM cocTaBnsaeT He
meHee 300 M. 3ta nHdopmMaLma MOXeT ObITb HalaeHa B
TEXHUYECKOM MacnopTte ocHalleHHoro doyHkumern LM
aparBepa 1 CBETUNbHWUKA. BaxxHO 3aMeTuTb, Y4TO UC-
nons3oeanue LLUVIM, ocob6eHHO Ha CUNbHOM YPOBHE AMM-
MMPOBaHUS, B HEKOTOPbLIX CIy4Yasx MOXET MOBMeYb BO3-
HWKHOBEHME CTPOBOCKONMYECKOro adpdeKTa, 3aMETHOMO
NpW CbeMke Ha BIMKETHbIE Kamepbl B BUAe 6eryLumx no
N300PaKEHNIO HEPHbIX MOMOC.

BmecTe ¢ TeMm, N0 Mepe pasBUTUS TEXHOMOMWIA, CTaHO-
BUTCS BO3MOXHbIM PETYNMPOBaHME CBETOBOIO MOTOKA CBe-
TOOMoaa NOCPEACTBOM U3MEHEHWS TOKa 6e3 BO3HUKHOBEHNS
3aMETHbIX XPOMATUHECKIMX UCKaXKEHWNI. Takor cnocob Hasbl-
BAETCH CHUXKEHMEM MOCTOAHHOIO TOKa 1 0603Ha4aeTCa Kak
CCR (Constant Current Reduction). OCHOBHbIM MpevMyLLie-
CTBOM flaHHOro Metofa nepefd LUVIM aBnsaetca 3HaquTens-
HO MEHbLLNI YPOBEHb CO3AABAEMbIX UM 3EKTPOMArHUTHbIX
nomex. CnegoBaTtenbHO, Takue OpanBepbl 3HEPreTU4ecKku
6onee atpdeKTVBHbI U MEHeE BPedHb! AN CETU MUTaHNS.

Puc. 32. [InmMm1poBaHne MeTo0M LUIMPOTHO-MMMYSILCHOM MOAYMSALMK (CNEBA), U CHUXKEHWEM NOCTOSIHHOO TOKa (CnpaBa)

a
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Ta6bnuua 7. CpaBHeHue ocoberHocTen PWM n CCR 1213

BO3MOXHbI NPOBNEMbI C MyNlb- | HE BbI3bIBAET OMONHUTENbHbIX MynbCaLli
cauyen

JUMMUPOBaHMe BNNoTb 10 0% | AvMMUMpPOBaHIE ToNbko 10 10%

CHIKAeT CBETOOTAAY HE BJINAET Ha CBETOOTAAYY

LIBETOBbIE NCKKEHNA UCKITHO-
YEHbI

LIBETOBbIE NCKKEHNA BOSMOXHbI

BbI3bIBAET ANIEKTPOMArHITHbIE
Nomexu

HE BbI3bIBAET 3IEKTPOMArHUTHBIE MOMEXI

Vicxons 13 BbiLLIENEpPedYnCIEHHOro MOXHO crenatb
BbIBOf, 4TO B O6LLEM crydae crnefyeT oTaaBaTb Npef-
noyteHne CCR, NOCKOMbKY Takon MeTO AMMMUPOBaHNS
BbI3bIBAET MEHbLLINE HArpy3KM Ha SNEeKTPUHECKYIO CETb.
VicnonbaoBaHue LLUVIM moxeT 6biTb Lienecoobpas3Ho
NpW OCBELLIEHNM BKCMO3NLMIA, TPpebyroLLmnx Makcumans-
HylO LiBeTonepenady 1 TOUYHYK HaCTPOMKY OCBELLEHHO-
cTu. B cnyyae »xe Heob6xoOMMOCTN PErynMpOBKM OCBe-
LeHMs obLLMX NpOCTPaHCTB (dhore, NecTHNUL, KOpuao-
POB U T. A.), LenecoobpasHee ncnons3osanmne CCR.

Mpona3BoanTenn He Bceraa ykasblBaloT B [OKYMEH-
Tauun, Kakol MMEeHHO Ccnocob AMMMMPOBAHWUS UCMOMb-
3yeTca B MX m3penun, a B 0060PYAOBaHUM BbICOKOMO
Knacca MoryT Ucnons3oBaTbca 06a aTUX MeTofa OfHO-
BpeMeHHO: cHa4ana ucnonbdyetca CCR, a 3artem, Ha
HU3KMX MPOLIEHTaX MHTEHCUBHOCTM, UCMOMb3YeTCs yxKe
LLUVIM. Tpwv sTOM oNs nonb3oBartend 3ToT nepexop octa-
eTCs He3aMEeTHbIM.

7.2.
CucTteMbl ynpaBneHusi ocBeLLeHUeM

[MpocTenwen CcUCTeMOM YNpPaBrneHns CBETOBbIM
npnbopoM wnAM TPynMnov CBETOBbIX NPUOOPOB SABNSA-
eTCca OObIKHOBEHHbIA BblkNMtoYaTenb. OYHKUMOHANBHO
BbIKMIOYaTeNb pacnonaraetca mexay WO n notpebu-
TeneMm. MakTM4YeCKM Yalle BCEero pacrnonaraetcs B He-
nocpencTBEHHON 6IM30CTN OTHOCALLMXCS K HEMY OCBE-
TUTENbHbIX NPMOOPOB. Mcnonb3oBaHWE BbIKKYATENS
NO3BONSAET YMNPOCTUTL JKCMyaTaumio OCBETUTENBHOM
YyCTaHOBKM, UCKMOYas And nepcoHana HeobxoaMMOoCTb
OTKpbIBaTb LT OCBELLEHNS BCAKMIA pas, koraa Tpeby-
€TCA N3MEHUTL TEKYLLIee OCBELLeH e 3ana.

Puc. 33. YcnoBHas cxema cUCTEMbI OCBELLEHIS C BbIKNOYATENEM

Cnegytolleit ctagmen ABnaeTca a3oBbivi auMMmep.
DyHKLUMOHaNBbHOE 1 PU3NYECKOE PacnonoXXeHne OnM-
Mepa Takoe Xe Kak y Bblkntodatend. Quvmep cnegyet
pacnonaraTb Tak, 4ToObl MCMONb3YIOLLNA ero 4enoBek

2 https://www.ledyilighting.com/led-pwm-dimming/

MOF BMIETb OTHOCALLIMECS K HEMY OCBETUTENbHbIE MpU-
60pbl. ITO BaXXHOE yCIOBUE ANA YyNPOLLEHUS npoLiecca
HaCTPOMKM OCBELLIEHHOCTU.

OuMmep MeHseT ocuMnnorpaMMmy HampskeHus Mo
BCeW cnepytollen 3a HM nuHUn. CoOTBETCTBEHHO, Ta-
KoM cnocob ynpaBneHns UCKoYaeT aapecHocTb. Ecnn
HY>XHO YNpaBnaTb HECKOMbKMMK rpyrnnamv npnbopos
OTAENbHO, HY>KHO MCMNOMb30BaTb HECKOJLKO [MMMEPOB.

Puc. 34. YcnoBHast cxeMa CUCTEMbI OCBELLIEHNS C AnMmepom

Namnbl HakanueaHusa paboTaloT ¢ PasoBbIM AMMME-
pom 6e30TKkasHo. B cnyyae e paboTbl CO CBETOAMOAA-
MU, HEOOXOOMMO Y4UTbIBATL NOOAEPXKKY AMMMUPOBAHMSA
(OMMMUPYEMOCTb) MCMONb3yeMbix ApanBepoB. BaxkHo
3aMeTUTb, 4YTO B TakOM cflydae obpesaHHas no doase
CUHycoMaa NepemMeHHOro Toka OyaeT Takxke ABNSATbCA
CUrHanoM ynpasneHWsi, CHATbIBAEMbIM ApanBepoM, a
CHWXeHMe CBETOBOro noTtoka cBetoarnonoB OyaeTt ocy-
LwecTBnATbes npu nomorum LWIAM mnnn CCR.

0-10 B v 1-10 B — Tak 00603Ha4aloTCA aHanorosble
NPOTOKOMbI yNpaBneHns oceelleHneM. OTAnYUTENbHON
4epTOWM 3TOro M AanbHENLLNX NPOTOKOOB SBNAETCH TO,
YTO OHWM MEePenarTca No OTAENbHOW NUHUKM, HE MeHHAA
nuTarolee HanpsbkeHne. Ecnu chasosbii auMmmMep, pa-
foTalowmii ¢ NnaMno HakanMBaHus, OAHOBPEMEHHO 5iB-
NAETCA 1 3a4atoLLUMM 1N UCNOAHUTENBHBIM YCTPOMCTBOM,
TO 30€Cb 1 Janee ycTponcTBa NCNONb3YeTCs Kak MUHN-
MyM OBa. 3afaloLLmMM SBNAETCH Perynatop, a UCMnoHu-
TenbHbIM — anMmep. INpoTokonbl 0-10 B 1 1-10 B nmetoT
pPAn OTAMYUIA, HO NPUHUMN KX paboTbl eanH. CurHan B
BMOE MOCTOSIHHOIO TOKa C HanpsXKeHVeM, He NpeBbILLa-
oM 10 BOMLT, NepenaeTca oT AMMMepa K yCTPOMCTBY.
CBeTOBOWM NOTOK AMMMUPYEMOrO CBETUMbHMKA NPOMNOP-
LUMOHaNEeH ynpasnsoLLEMY HAMNPHKEHNIO, BENNYMHA KO-
TOPOro 3afaeTcs perynatopoMm. [MaBHbIMK HegocTaTKa-
MU 3TVX NPOTOKOSOB ABNSAIOTCS:

B OOHOCTOPOHHOCTD,
B Heob6x0aMMOCTb MCMOMb30BaHNA OTAENBHOrO Kabens

ANS KaXKOoro ynpasnsemMoro ycTponcTea,

B HeBO3MOXXHOCTb MPOrPaMMMPOBaHNS CLIEH.

DALl pacwmndposbeiBaetcs kak Digital Addressing
Lighting Interface, T0 ecTb Ljngpposoii AgpecHbii Cae-
TOBOU VIHTepgberic. ITOT NpoTokon Obin paspaboTaH
AN 3ameHbl aHanorosoro 0-10 B 1 peluaeT Bce ero He-
poctatkn. DALl nogaep>xmaeT mobyto KOHUrypaumio
CeTn, KPOMe KoHdMrypaumm «Konblo». [py nomoLm
OOHOW LLUMHbI BO3MOXHO YNpaBnaTh 64 CBETOBbIMU Npu-
6opamu. [Npn NCNoNb30BaHUW AONOSHUTENbHBIX POYTE-
POB 3TO YMCNO MOXET ObITb yBeNu4eHo go 12 800.

DMX 512 — umdpoBOM NPOTOKON yNpaBieHnst OCBe-
LLeHneM, paspaboTaHHbIvi 415 NMPUMEHEHNS B CLEHWYe-
CKOM ocBeLLeHun. ObnacTtb NpuMeHeHns o6ycnosnmea-

'8 https://resources.pcb.cadence.com/blog/2020-pwm-leds-pulse-width-modulation-for-dimming-systems-and-other-applications
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€T Takme ero oco6eHHOCTU, Kak BbICOKaA CKOPOCTb U
6onblLoe KONMYECTBO KaHanoB: A0 512 Ha ogHY NMUHNIO
(OOMH CBETUBHUK MOXXET MCMNONb30BaTh Bonee 0AHOro
kaHana). Bnpoyem, 1 3To 4Mcno MoxeT 6bITb MHOroKpar-
HO YBENNYEHO, ECNW YNpaBfeHne OCyLLECTBNSAETCS Npu
MOMOLLIM CETEBbIX TEXHONOMMM, Takmx Kak ArtNet. OguH
nakeT ganHHbix DMX Bkto4aeT B cebsd nHdopmMaumio o
KaXOoM 13 512-Tn 256-OUTHbIX KaHanoB W TpaHCIu-
pyeTca B CeTb HEeMnpPepbIBHO C BbICOKOW YacToTon. [ng
nepepa4u curHana DMX TpaguumMOHHO UCMOMb3YHTCH
9KPaHNPOBAaHHbIE TPEXXKMUMbHbIE Kabenu C pasbeMoM
XLR 5-pin unu XLR 3-pin. B HacToALLee BpemMsd UCMOSb-
3yeTcs 1 6ecnpoBofHas nepenaya, Hanpumep, Npu no-
Mol TexHonornn CRMX.

K HepocTtatkam DMX OTHOCATCA ero cpaBHUTENbHO
HN3Kast MOMEXOYCTONYMBOCTb M OAHOCTOPOHHOCTb. [1o-
CnefHee kKoMmneHcupyeTca npotokonoM RDM (ot aHrm.
remote device management — ypaneHHoe OOC/YXU-
BaHme rnpmbopoB), CUrHaN KOTOPOro «BCTpanBaeTCcs»
mexgy nakeramm DMX. RDM mepnneHHee, Ho obecne-
YMBaeT OBYCTOPOHHIOK CBA3b MEXOY KOHTPONIepoM U1
yrnpasnseMbiM YCTPOMCTBOM.

Casambi — COBpPEMEHHbIV NPOTOKON 6€CNPOBOAHOMO
yrpaBneHua OCBeLLEeHVEM, 1cnonbayolmin Bluetooth.
OpnHa ceTb MOXeT BKNto4aTb 40 127 yCTPOMCTB, OAHAKO
MOXeT maclutabupoartecs. Casambi nossonser Cos-
JaBaTb rpynnbl NPUOOPOB M 3anmCbiBaTb CLEHbI, MNOA-
OepXxmnBaeT paboTy C gaTynkamm, MoxkeT paboTaTtb Mo
pacnucaHuio. B KadecTBe ynpasBnatoLLlero yCTponcTea
[N TaKOro NpPOTOKONa MOXXET BbICTynaTb Mobo cMapT-
dOH, NAaHLLET UK HOYTOYK C YCTaHOBNEHHLIM HEODOXO-
OVMbIM MporpamMHbiM obecnedyeHrem. TeM He MeHee,
CYLLIECTBYIOT M HACTEHHbIE BbIKIIOHATENM, PEryNsaTOpPbI
M NaHenu ynpaerneHus, Tak XXe NofkitoyYaeMble K CBe-
TUnbHVKaMm 4Yepes3 Bluetooth. Hepoctatkom Casambi
MO)XHO Ha3BaTb HeOOMbLLOW paauyC AENCTBUS: HYXHO
HaxoOUTbCHA B HEMOCPEACTBEHHOM 6IM30CTN K CBETUIb-
HWKaM. OTOT HeJoCTaTOK MOXET ObiTb PEeLUeH MCMofb-
30BaHVEM LLMNKO3a, NPUHUMAIOLLIErO CUrHan ynpasieHus
4Yepes UHTEPHET, 1 NepedatoLLEero ero CBeTUMbHUKaM.

7.3.
JononHutenbHble 3NemMeHTbl U PYHKLUK

Jatyuk ripycyTcTBUS — ANEMEHT CUCTEMbI yrpase-
HVA OCBELLEHMEM, KOTOPbIM CYUTbIBAET Hanu{me wunu
OTCYTCTBME MIOAEN B MOMELLIEHNN. DTO MOFYT ObITb WH-
dpakpacHble U ynNbTpasBykoBble AaT4MKM, cpabaTbiBa-
oLMe Ha ABWKEHUE, UMM MUHWATIOPHbIE MUKPOMOOHBI,
cpabatbiBatoLne Ha 3ByK. CyLLECTBYIOT U AaTYMKK CO
CMeLLaHHbIMU TexHonormsaMn. dat4mk npucyTcTBug no-
3BOJISET, C OAHON CTOPOHbI, 3KOHOMUTL 3MEKTPOIHEP-
rnio (CBETUNBbHUK paboTaeT TONbKO TOrAa, Koraa OH He-
obxoamm ans obecneyeHus BUAMMOCTK), a C ApYrown —
COXpaHsTb My3enHble npeameTsl. [1py MCNoNb30BaHUA
Taknx 4aTt4MKOB B My3elHbIX MOMELLEHNSAX YMEHbLLAETCA
CBETOBad 9KCMNo3uuUMa My3enHbIX npeameToB. Mcnonb-
30BaHVe [art4MKkoB MPUCYTCTBUS — XOPOLLEE peLleHve
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ANS OTKPbIThIX XPAHEHWA U 3KCMO3ULIMIA C HU3KOM Npo-
XOAUMOCTbIO, rae 60MbLUYIO YaCTb BPEMEHU OCBELLEHME
He BocCTpeboBaHO. VIcMonb3oBaTh Xe Takue OaTHuKu
ANS 3KCMO3UUMIA C MOCTOAHHLIM NOTOKOM MOCETUTENEN
HEe PeKOMeHAYeTCs, Tak Kak B TakOM Clly4ae OHW MOryT
paboTaTb He KOPPEKTHO.

Hat4uk ocseLeHHOCTH — cneumanbHbIi 9NeMeHT
CUCTEMbI YMNpPaBNEHNS OCBELLEHWNEM, CHUTbIBAIOLLINIA
3Ha4YeHUA OCBELLIEHHOCTM B ONpeaeneHHom To4ke. Vc-
nonb3ytoLlas aaTivku cucTeMa HacTpamBaeTcs TakuM
006pasoM, HTO NPU UIMEHEHWUM CYUTLIBAEMON AATYNKOM
OCBELLEHHOCTU, MEHAETCA YPOBEHb CBETOBOrO MOTOKA
CBETUNBHMKA WM TPYMNNbl CBETUMNBHMKOB. CaM gaTymk
MOXET CUMTbIBATb Kak OCBELLEHHOCTb BOMM3WN 3KCMO-
HaTa, Tak 1 OCBELLEHHOCTb B HEKOTOPON KOHTPOMNLHOM
TOYKE 3ana, UK e BoBCe — OblTb YCTAHOBMNEHHbIM CHa-
PYXN 30aHus. Takas TexHonorus no3BonsaeT cbeperatb
3NEKTPOIHEPIUIO 1 06eCNeYMBaTL COXPAHHOCTb 3KCMO-
HaToB. Kak mpaBuno, CYMTLIBAIOTCS M3MEHEHUsI OCBe-
LLIEHHOCTW, CBSI3aHHble C ABMXXEHWEM COMHLA 1 C U3Me-
HEHWEM MHTEHCMBHOCTM €ro U3Ny4YeHns B TeHEHE OHS.

®yHKums Tunable white / nameHsiemas UpeToBasi TeM-
repartypa — pyHKUMs, MO3BONSIOLLAS HAacTpanBaTh LiBe-
TOBYIO TEMMEpPATYpPy OCBELLEHNS B ONPeAeNeHHbIX Nnpe-
fenax. MakTU4eCKW, HanmM4me Takon dyHKUMKM 03Hava-
eT, 4YTO B KOPMyce CBETUNbHWUKA (MK B paMKax OHOro
CBETO[MOMHOrO YMna) COAepPXarcs Kak «Tenmble», Tak
M «XONOAHble» CBETOAMOMbI, PEryNMPOBKA MHTEHCUB-
HOCTW N3MYYEHWS KOTOPbIX MO3BONSET MEHSTb UTOrOBYIO
LBETOBYIO TemnepaTypy. YnpasneHue peannayeTcs npu
MOMOLLM CheunansHOro NynsTa, MOBUNLHOro NPUNoXe-
HUSE UMW PerynsaTopa Ha Kopnyce CBeTUNbHMUKA. B 3aBu-
CVYMOCTM OT MOAENV CBETWUMbHMKA, W3MEHEHWE LIBETO-
BOW TeMMNepaTypbl MOXET OCYLLECTBNATLCS KakK NnasHo,
Tak U AUCKPETHO.

®yHkuymss CLO (Constant Light Output wrm NocTo-
SHHbIVI CBeTOBOV [1OTOK) CBA3aHa CO CBOWCTBOM CBe-
TOOMOLHbIX MCTOYHUKOB CBETA CHWXaTb CBO CBETOBO
MOTOK CO BPEMeHeM, «[erpaaMpoBatb». Ecnu B na-
CcnopTe CBETUNMbHMKA yKa3aHa Takas yHKUWS, TO Npo-
M3BOANTENL NO3a60TUNCH O TOM, YTOObI CBETOBOWM MOTOK
MCTOYHNKOB CBETA CBETUNBHUKOB OCTaNICH HEU3MEHHbIM
Ha BCEM MPOTSPKEHMM MX CPOKa CyXObl. DTO 03HaYaET,
YTO M3HaYaNbHO ApaiiBep UCTOYHMKA cBeTa paboTaeT
HE Ha MOMHY0 MOLLIHOCTb, HO 3anporpaMMmupoBaH Ha
NOCTENEHHOE €e yBEeNMYeHne, YTO MO3BOMAET HUBEMU-
pOBaTb ECTECTBEHHbIV CMaf CBETOBOro NOTOKA.
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PexoMeHAQLIUU
ITO OCBEIIIEHMIO 3KCITIOHATOB




Paspen 8

8.1.
PekomeHAaLMM NO OCBELLEHUIO 9KCMOHAaTOB
B BEPTUKaNIbHOW MNJIOCKOCTU

BTopoit 3aKOH reoMeTpu4eCKOM ONTUKM FOBOPUT, YTO
CBET OTPaXaeTCs OT MOBEPXHOCTU MO TAKMM XKe YrToM,
NO4 KakuMM nagaeT Ha Hee. [loaTomy, Npn HanpasneH-
HOM OCBELLIEHNN BKCMOHATOB, PACNONOXEHHbIX B BEPTU-
KanbHOW MNOCKOCTU (KapTWH, PUCYHKOB, dboTorpadouii
N T. 4.), 0COOYIO BXKHOCTb UMEET PaCnofOXeHNe CBe-
TUIbHWKE, B YACTHOCTW — yrofl HaknoHa K BepTuKanu.
Mpwy 60AbLIMX yrnax Ny4Kn OTPaXKEHHOrO OT 3KCnoHaTa
cBeTa MOryT nonagatb B Mosfie 3peHusa NOCETUTENA: BO3-
HUKaIOT 3aTpyaHsaoLme BocnpusTe 6nukn (Puc. 35a).
OT10T 3hEKT 0COBEHHO 3aMeTEH AN MaCNsHOW »Xu-
BOMWCK U [N 3KCMOHATOB, PAaCMOMOXEHHbIX 3a 3a-
LWMTHBIM CcTeknoMm. pun HegocTaTtodHO 60nbLUIOM yrie
K BepTuKanuM BO3MOXXEH OpYroi HeratueHbIA adpdekT,
KOrZa BOCMPUSATUIO MELLIAIOT YKe He ONMKK, a TeHW, CO3-
naBaemble pamoit (Puc. 358). OnTumanbHbIM yriom Ha-
KIIOHa NPOXXEKTOPa K BEPTUKaNM, Korga 65K «yxogmT»
HWXe rnas nocetuTens, HO MpPU 3TOM HE BO3HWUKAKOT
TEeHU OT pambl, NPUHATO c4mTaTb yron 30° (Puc. 356).

Pue. 35. SththekT 0CBELLEHUS KapTUHBI B 3aBUCUMOCTIA OT YI/a HakNOHa
CBETUNbHIKA OTHOCUTENBHO BEPTIKANMN (2 — CIULLIKOM 60MbLLIONA yron
HaKNoHa; 6 — ONMTUMaNbHbIA YroN HaKNOHa; B — CANLLIKOM ManeHbKuii yron
HakmnoHa) ™

™ Erco - Ideal Luminaire Arrangements for Art Galleries (2023)

OTMETUM, YTO, MOCKOIbKY pa3Mepbl KapTWH, pam 1 no-
MELLIEHVIN pasnnyatoTcs, B peanbHon CuTyaumm pacno-
NOXEHWNE N HalenBaHWe CBETOBbIX NMPMOOPOB OOMKHO
ONpPEeRenATbCA UHANBMOYANBHO.

[Mpy Cco3maHMM 3KCMO3ULUMM MOXKET CNy4UTbCA Tak,
4TO OCBETUTbL KapTUHY 6e3 B6IVKOB MpPU BEPXHEM OCBE-
LLIEHMM HEBO3MOXXHO. Takas CUTyaLms MOXXET BO3HUKHYTb
npv 60onbLUMX pas3Mepax MonoTHa WK OrpaHUYeHHbIX
BO3MOXHOCTAX MOHTaXa (HEBO3MOXHO PacCnoNOXUTb
CBETOBOW Mpubop Tam, rae 370 ObINo 6bl ONTUMAaNbLHO).
B Taknx cnyvasx LenecoobpasHo pacCMOTPETL BO3MOX-
HOCTb OCBELLIEHNA CHU3Y, PAacCMONOXMB CBETOBblE MPU-
O0opbl TakMM 06PA30M, HTO OTPKEHHbI OT MOBEPXHOCTA
KapTuHbl Ny40K cBeTa OyaeT HanpaBfeH Bbille rnas no-
cetutenen, 6AvK «yngeT» B NOTONOK. OgHaKo Hall MO3r
MPVBbIK K TOMY, YTO CBET PacnpOCTPaHAETCA CBeEPXY'™®.
Ons TOro, 4T0Obl HWXHEE OCBELLEHWE He BbIMMAAENo
NPOTMBOECTECTBEHHO, KpaHe BaXKHO AOOUTLCS PaBHO-
MEPHOro pacnpefeneHnst OCBELLEHHOCTM B MNOCKOCTU
KapTuHbl. [na 3TOro MOXXHO MCNOMb30BaTh CBETUMbHUKM
C aCCUMETPUHHON OMNTUKOW.

MogpobHee 06 aHTUOAMKOBOM OCBELLEHUN MOXHO
npountate B ctatbe J1.I. Hoakosckoro «QOcBelleHne
NPON3BEAEHNI XMBOMUCK, rpadoukn, nonurpadoum, o-
Torpadmn — NpobnemMbl 1 BO3MOXHbIE PELLEHNS», OMy-
OVKOBaHHOW B xXypHane «CeeToTexHnka» B 2018 roay'®.

Ecnn ona coxpaHHOCTM SKCnoHaTa BaXXHa OCBELLEH-
HOCTb, TO YETOBEKY [N151 €r0 BOCMPUATUSA BaXKHA APKOCTb.
[Py NPOYNX PaBHbLIX YCNOBUSX, AN ABYX MPOU3BEAEHWN,
PaCMONOXEHHbIX PAOOM, YPOBEHb OCBELLEHHOCTM Ha
6onee TEMHOM MPON3BEAEHUN OOMKEH OblTb BbILLE, YEM
Ha cBeTnoM. B aTom cnydae aTm npoussepeHnst OyoyT
BOCMPUHMMATLCH OANHAKOBO OCBELLIEHHbIMU, TaK Kak ap-
KOCTb 1x ByaeT conocTtasmma. Ecnm ypoBHM oCBeLLEHHO-
CTW Ha 3TUX Npom3BeaeHnax OyayT paBHbIMU, TO CBETIIOE
OyLeT BbIMaaeTb NepecBeYeHHbIM, a TEMHOE — HEQOCTa-
TOYHO OCBELLEHHbIM. BaXkHbIM G0akTopoM, BAMAIOLLMM
Ha BOCMpUATME 3KCNoHara, aABAseTcs UBeT dhoHa (Bep-
TUKanNbHOWM MOBEPXHOCTH), HA KOTOPOW PacnonoXkeH 00b-
eKT. TemMHasa KapTnHa Ha 6enov CTeHe BbIMMAaUT TEMHOW
HE3aBNCKMO OT YPOBHHA OCBELLEHHOCTU. 3TO OCOOEHHO
BaKHO y4MTbIBATb NPW OTCYTCTBUM aKLEHTUPYIOLLIErO OC-
BelleHuda. B cnyyae, ecnu 6enaa cTeHa — HEMPUKOCHO-
BEHHasa 4acTb MCTOPUHECKOrO MHTEpbepa 3ana, MOXeT
MOMOYb MCMONb30BaHNE PPENM-MPOXEKTOPOB, MO3BO-
NAOLUMX  YBENUYUTL SPKOCTb CTPOrO BHYTPWU KapTWHbI,
He 3atparnBas oH (Puc. 36). 3aech, onAThb XXe, BaXKHO
cobntocTy BanaHc, Tak Kak CULLKOM SIPKO OCBELLEHHOE
TakMM CnocoboM MOAOTHO OydeT BbIrMAQeTb HEeCTecCT-
BEHHO, HaNOMMHAA CKOPEee MOHUTOP.

5 Sun J., Perona P. Where is the sun? //Nature neuroscience. — 1998. T. 1. Ne. 3. C. 183-184.
6 Hoakosckui1 J1.I". OcBeLLieHVe NPoV3BeAeHNI XMBONMCH, rpadounkm, nonnrpadomn, dpotorpadoum — Npobnembl U BO3MOXHbIe peLleHns // «CeeToTexHrka». 2018.

Cneupbinyck «CseT B My3ee». C. 19-27.
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Pue. 36. KapTiHa, pacnonoxeHHas Ha CBETNOM (DOHE W OCBELLEHHAS NpK NOMOLLW (peiimiHra (cnpasa)

8.2.
PekomeHpaLuunmu no ocBeLLeHU0 06beMHbIX
3KCNoHaToB

[ns BocnpusTUs 06beMHbIX AKCMOHATOB BGOMbLUYIO
PONb UrpaeT CBETOTEHb — pacnpegeneHne SPKOCTU
no MoBepxHOCTN NpeaMeTa. HeynadHo HanpaBneHHbI
CBET NErko MOXeT MCKasdnTb 06MNK 3KCroHaTa Pe3KNUMN
1N HEECTECTBEHHbLIMN TEHAMMU.

PekoMeHayeTCst UCMOoNb30BaTh CoHeTaHne 00LLero 1
AKLEHTUPYIOLLIEro ocBeLLeHNs. AKLEHTUPYIOLLNIA OCBe-
LLieHe NO3BONAET BblAENUTL BKCMOHAT OTHOCUTENbHO
dooHa 1 NoA4epPKHYTL ero CTpykTypy. MNpu 3ToMm ans ak-
LIEHTMPYIOLLIErO OCBELLEHNA XXenaTenbHO UCMob30BaTb
HECKOJbKO MCTOYHUKOB cBeTa. Vcnonb3oBaHue Takxe
1N 06Lero OCBeLLeHNs MO3BONAeT CrnaauTb »eCcTKue
TEHW, co3faBaemble akLUeHTUPYIOLLMM CBETOM, 1 obe-
crneynsaeT 06LLYI0 BUOMMOCTb 3KCroHaTa.

8.3.
PekomeHaauum no ocBeLLeH1I0 3KCNOHaToB
B BUTPUHaX

[Ona KOMOPTHOro BOCMPUATUS 3KCMOHATOB, pac-
MONOXEHHbIX B BUTPWUHE, BaXKHO COOMOCTM MpaBWb-
HOE COOTHOLLIEHNE APKOCTWN BHYTPW BUTPUHbI 1 SPKOCTH
B 3ane. To eCTb CBeTa BHYTPW BUTPUHbLI AOMKHO ObiThb
fonblue, Yem cHapyxu. B npoTMBHOM cny4ae, MOCKONb-
Ky Oa)ke Camble XOpOLUMe CTekna BCe PaBHO WMEIT
onpeneneHHblil KO3MMULIMEHT OTPaXEHUS, BO3HUKAET
Tak HasblBaeMbll «3ddEKT 3epkana», Koraa nocetu-
TeNb BUANT B CTEKME BUTPUHbI OTPaXEHUS APYIMX OKC-
MOHATOB, MHTEpbepa 1 caMoro cebs. Vicxogs U3 aToro,
NpeacTaBnseTca O4YeBWAHbIM, YTO WCTOYHVKM CBETA
»KenatefnbHO pacnofnaratb BHYTPW 3KCMO3ULMOHHOIO
npocTpaHcTBa BUTPUHBLI (Prc. 37). Takoe pelleHve He
BCerga BO3MOXHO, Kak M0 KOHCTPYKTMBHbLIM MPUYMHAM,
Tak 1 M3-3a HeJonyCcTMMOro Harpesa, CO34aBaeMoro
OCBETUTENbHBIM 0O0PYA0BAHNEM.
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Puc. 37. BHeluHee 1 BHYTPEHHEE OCBELLEHNE BUTPUH'

Mpobnema HarpeBa MOXET ObITb pPeLLieHa BbIHECEHN-
eM OCBEeTUTENbHOro 060PYAOBaHWUS B OTAEMbHbIA, U30-
NMPOBAaHHBIN OT BKCMO3ULIMOHHOMO MPOCTPaHCTBa, 610K
BUTPUHbBI. YacTHbIM CryYaem Takoro peLleHus ABMseTcs
MCNOMb30BaHNE OMTOBOMOKOHHBIX CUCTEM OCBELLIEHUS, B
KOTOPbIX CO3[aBaeMOe CBETOreHepaTopoM U3nyyeHue
pacnpoCTPaHAeTCs Mo OMTOBOSIOKOHHLIM KaHanam, Ha
KOHLIaX KOTOPbIX PACMONOXeHbl ONTUYECKMe Hacaiku,
POPMMPYIOLLIME TYHM HY>KHOW KOHOMIypaumm Ans ocee-
LLeHna aKcroHaToB. BbiHeceHne ocBeTuTeNnbHOro 060-
PYNOBaHWUS B OTAEMbHbIN ONOK HE TOMBKO CHWXAET Tep-
MWYecKoe BO3MAENCTBME HA 3KCMOHAThI, HO U MO3BONSET
NPOV3BOANTL TEXHNYECKNE paboThbl 6e3 HEOOXOAMMOCTI
BTOPraTbCs B 3KCMO3ULIMOHHOE NMPOCTPAHCTBO BUTPUHBI.

7 The Complexity of Case Lighting — Renfro Design Group

Takxe BaXXHbIM WHCTPYMEHTOM MpW OCBeLleHUN
BUTPVH ABNSeTCs LBEToBOe odpopmnerne. Ecnn B Bu-
TPWHE BbICTaBMEHbl CBETOYYBCTBUTENMbHLIE MPEaMETh,
TO NyylLe MCMOMb30BaTb TEMHbIM POH. 3TO MO3IBONUT
rmasy afganTMpoBaTbCst K HW3KOMY YPOBHIO OCBELLIEH-
HOCTW, HeobxoaMMOMY ANst Takmx akcrnoHaToB. Oblee
OCBELLIEHNEe 3ana, B TakKOM cryyae, OO/MKHO ObiTb Ha
MVHUMabHOM YPOBHE, HEOOXOANMOM [ANA COXpaHeHus
OpVEHTaLMN B MPOCTPaHCTBE.

Ecnu B 3ane MHoro obulero ceeta u/wnm NoTeHUM-
anbHbIX MCTOYHNKOB GMMKOB, TakMX Kak OkHa U apyrue
BUTPVWHbI, TO LUBET BUTPUH Nydlle aenatb CBeTNbIM. Ta-
KOe peLleHne No3BONUT BbIPOBHATL HBanaHc spKoCTh U
HMBENMPOBATL BO3HMKAIOLLME OTpaXKeHUA '8,

18 Jleaxxosa E.C. Kputepum BbiGopa KOHLEMNLWN LIBETOCBETOBOM cpefbl B My3esix //«CBeToTexHuKa». 2022. Ne. 6. C. 32-35.

a
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COBpeMeHHbIe UCTOYHMKHN CBEeTAd
AN UCTOPUYHECKUX CBeTUANBPHUKOB
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Yacto B My3eax Ans OOLero OCBeLLEHWst MOryT 1C-
NoNb30BAaTLCA UCTOPUYECKME NIOCTPLI, Opa, TopLuepsl,
WK UX uMmntTaums. Kakme-to n3 atmx CBETUIbHUKOB cpa-
3y CO3[aBanMUCb AN WCMOMb30BAHUSA 3MEKTPUHECKMX
namn, Ha4aBLLIMX 3KCMNyaTMpoBaThcst ¢ KoHLa XIX Beka.
B Opyrux xe B kKa4eCTBe UCTOYHMKA CBETA MCMONb30Ba-
NMCb CBEYU, MACNo, KEPOCWH WA CBETUNbHBIN ras.

Mo Mepe pasBUTUS TEXHOMOMMIA, MPUCNOCOONeHVe
CTaporo oCBeTUTENbHOro Npubopa nofd HOBbIA UCTON-
HUK cBeTa He ObiNno peaKoCTblo. CBeYHble N MacCnsaHble
CBETUMbHUKM MOLEPHN3UPOBANMCE MO NUCNOMb30BaHME
rasa, 3aTeM y>ke rasoBble, PaBHO Kak 1 OCTasnbHble, MO-
OEPHN3NPOBaNMChL NoA Namnbl HakanmeaHusa. Ha cerop-
HSALLUHWIA OeHb MMaBHbIM NCTOYHWKOM CBETa CTasl CBETO-
anon. OpgHako cBeToaMoAHble nammbl, B Hanbonee mac-
COBOM CBOEM WCMOMHEHWUM, UMEIOT BbIP&XKEHHO COBpeE-
MEHHbI BA, 0OYCNOBNEHHbIN MaTtoBOM KON6GOM 1 6eMbIM
NNacTMKoBbIM Kopriycom'®. [Ins Toro, 4Tobbl He HapyLlaTb
NCTOPUYECKM OONNK CBETUNBHUKA U MHTEPbEPa PEKO-
MEHOyeTCs MCNONb30BaTb CBETOAMOAHbIE Namnbl C NPO-
3padHon konbown. CyLLieCcTBYeT ABa BUAaA Tak1x namn:

1. ®@unameHTHbIe 1amribl — Namrbl, NCTOYHUKOM

CBEeTa B KOTOPbIX ABMSAOTCA CBETOANOAHbIE HATW. Ta-

K1e namnbl N0 CBOEMY BUAY MaKCUMabHO OMM3KK K

namnam HakanmeaHus, a no XapakTepucTkam He yCTy-

natoT NPUBbLIYHLIM CBETOAMOAHLIM Namnam (Puc. 38).

2. JInH30BaHHbIe namrbl — Take namnbl co3aasa-

NCb cheumanbHo Ans MCNonb30BaHWs B MOCTPax

N MMEIOT BHYTPU KONBbl OMTUYECKUIA BNTEMEHT,

6narogaps KOTOPOMyY U3My4aeMbli NaMnon ceeT

BbIFSANT «UCKpALMMCS». CBeTOBasA otaada Takmx

namn Hxe, Yem y 0Obl4HbIX NN PUNAMEHTHbIX

cBeToamoaHbix namn (Puc. 39).

icnonb3oBaHne namn ¢ MaroBown konbov [onycTu-
MO B Clly4ae, ecnv CBETUNbHUK UMEET HEMPO3pPaYHbIi
nnadooH, TO eCTb MCTOYHMK CBETA CKPbIT OT rMnas noce-
TUTENEN.

LiBeToBas Temneparypa UCTOYHWKOB CBETA, UCMOSb-
3YEMbIX B UCTOPUHECKIMX CBETOBbIX Nprbopax Ang ooLLe-
ro OCBeLLleHVA, Oo/KHa nexars B npefenax o1 2700 K
o 3000 K. VickntodeHnem MoxeT BbiTb Takas y3kas 3a-
[ada Kak nMmmutaumsa XonogHoro ceeta ceedven A6no4ko-
Ba Unu 6onee Tennoro OCBELLEHUS.

Puc. 38. BHewwHnit s u KCC dhunameTHoi CBETOANOAHOM Namnbl

Puc. 39. Buewnnit sua v KCC niH30BaHHoIA CBETOAMOAHOI NaMMbl

CoBpeMeHHble CBETOAMOHbIE NaMrbl, Kak NpaBumo,
nMeloT GOmbLLIMIA CBETOBOWM MOTOK, YeM MNCTOPUYECKMe
WCTOYHWKM CBETA, KOTOPbIE OHW NMPWU3BaHbl 3aMeLLiaThb.
Mo3TOMY AN UCMONB30BAHUSA B UCTOPUHECKNX CBETUSb-
HMKax LenecoobpasHo BblIGUpaTh Namnbl MUHUMATBHOWM
MOLLIHOCTW, €Cn 3TO He MNPensaTCTBYeT COOMoAeHMo
HOPM OCBELLIEHHOCTU B MOMELLIEHNN.



i |
EcTecTBeHHOE OCBellleHHUe:
I[IpobAreMBl 1 PelleHus
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[na My3eiHbIX NpenMeToB COMHEYHbIA CBEeT sBNs-
eTcs Hambonee rybutenbHbIM BBUOY BbICOKON WHTEH-
CWBHOCTU M NMPOOOIMKUTENBHOCTN U3NYYEHNst B TeYeHue
[IHS, a TakXXe BbICOKOr0O COofepXXaHns ynbTpaduoneTto-
BOr0, KOPOTKOBOSTHOBOrO BUAMMOIO M MHAPpakpacHoro
nany4eHnin. Kak smgHo n3 Puc. 40, Hanbonee Bpeno-
HOCHbIM ABMAETCA HE CTOSbKO MPSIMOM CONMHEYHbIV CBET,
CKOMNbKO M3My4eHne 4mucToro Heba. OgHako nonagaHve
Ha 9KCMoHaTbl NPAMOro COMHEYHOro CBeTa BCe PaBHO
HeoMnyCTUMO 13-3a ero BbICOKOM NHTEHCUBHOCTMW.

Puc. 40. CpaBHeHme OTHOCUTE/NBHOWM BPEAHOCTI MCTOYHWKOB CBETa

O4eBMOHO, YTO ONA TOro, YToObl CHU3UTL BO3OEW-
CTBME CONTHEYHOro CBeTa Ha OKCMoHarthl, cneayeT 3a-
KpblBaTb OKHa LUTOpamMn. Ho Takoe peLleHne He Bcerga
LenecoobpasHo no pagy NpuymH. Bo-nepBeblix, 3a OKHOM
MOXET ObITb KPaCKBbIM BMA, KOTOPbIA TOXKE XO4ETCA NOo-
KasaTb nocetutensMm. Bo-BTOpPbLIX, rpamMoTHOE MCMOoNb-
30BaHVe OKOH B Ka4eCTBE MCTOYHMKa OOLLIEro oceeLLie-
H1e NO3BOMNAET CHU3NTL 3aTPaThl HA BMNEKTPOIHEPTUIO.
V1 B-TpeTbUX, OaXke MNOTHble LUTOPbLI MOMYT NPONycKaTb
Harnbonee BpeOHbIi 419 3KCNOHATOB ynsTpadumoner.

[na pelueHns aTmx Nnpobnem NMCNnonb3yTcs cneuu-
anbHble 3alLUWTHbIE NNEHKK, KOTOPbIE YCTaHaBNMBaOTCA
Ha OKHa MOMELLEHWUI n/unin cTekna BUTPUH. Takue nnex-
KU OTpaxkatoT HeBUAMMOE N3Ny4eHne 1 4acTb BUAMMOTO,
BMNoTb A0 99 %. [NNeHKM UMEIOT OrpaHUYEHHbIN CPOK
CNy>0bl, MO3TOMY HeOOXOOMMO pa3 B HECKONbKO NeT
NMPOU3BOAUTL KOHTPOSb WX MPUIOAHOCTV — 3aMepsTb

20 CIE 157 2004

a

YPOBEHb U3My4eHUs, NPOMNyCKaeMoro mieHKamm, ¢ mno-
MoLLbto Y®-pagmnomeTpa. B ngeansHom crnyyae npuse-
neHHas Y®-06ny4eHHOCTb, co3faBaemasi 3akpbiTbiMU
NneHKammn okHamm He AormkHa npebiaTth 10 MKBT/nm©,
Mpu BbIOBOPE CBETO3ALLMTHbLIX MNEHOK HEOOXOAUMO PY-
KOBOACTBOBATbLCS CNEAYOLLMMN NPUHLIMNAMM:

1. Y4uTbIBaTb pacnonoXXeHWe OKOH My3es OTHOCUTEMb-
HO cTopoH cBeTa. ConHue ABMXeTCcA No HebocBoay B
TeYeHne OHA — C BOCTOKA Ha 3amnaf, a B CEBEPHbIX pe-
rMoHax B NETHWIN NepUo AOXOAMT 1 A0 CeBepo-3anaaa.

O4eBungHo, 410 ABMXeHWe ConHua no HebocsBoay Bre-
4eT U3MEHEHUS OCBELLIEHHOCTU B MOMELLEHUAX MYy3eeB.
B ka4ecTBe npumMepa MOXXHO MPUBECTW 3AaHne 3UMHe-
ro OBopua: NIeTOM B YTPEHHKWE Yachkl OCBELLEHHOCTb Ha
CTEHE, MPOTMBOMONOXXHOM OKHaM BOCTOYHOrO doacasa,
MoxeT gocturatb 1500 1K gaxke npu Hanm4um ceBetosa-
LMTHBLIX MIEHOK, a yXXe nocne 9 yTpa OCBELLUEHHOCTb
cHmxaetca 0o 800 Nk 1 nagaeT B TedeHne OHA BMecTe
¢ nBmxeHnem ConHua no Heboceogy. HeobxoamMmo y4u-
TbiBaTb 3TOT PakTop A1s TOro, 4To6bl NPaBUIbHO MO-
nobpatb NNeHKU: HanbOombLLYD CBETOBYIO 3KCMO3NLMIO
nony4aroT NpeamMeTbl, KOTOPbIE HAXOOATCS B NMOMELLEHU-
fX C OKHaMM Ha tor, a 3Ha41T, okHa dbacanos, BbIXOAS-
LL1e Ha tor, A0/MKHbI ObITb MaKCUMasbHO 3allMLLEHbl OT
ONTUYECKOr 0 N3NYyYeHUs.

Ong HarnsgHOCTM UM yaobcTBa MOXHO MOSIb30BaThCH
BecnnarHbIM MHTEPHET-pecypcoM: www.suncalc.org.C ero



NMOMOLLIbIO MOXXHO BHECTU KOOPAMHATLI 34aHus, a 3aTem
oTcneanTb, kak ConHue nepemMelaeTcst OTHOCUTENBHO
Hero. 970 MOMOXeT ObICTPO BbIOpPaTb MNEHKN AN KaX-
LOr0 N3 My3elHbIX NMOMELLEHUIA.

2. BaxeH 9CTETUYECKUA KOMMOHEHT: TMMNEHKM MOryT
pasnu4aTbCcs MO UBETY, MO TNy (HanpuMmep, oTpakato-
ujasi, MmatoBasi, npospadHasn). HeobxoaMMo KOHCYNbTU-
poBaTtbCA C MPOMUNbHLIMK CheumanmcTammn, KoTopble
nomoryT nonobpartb MNEeHKW, MakCchMmanbHO MOAXOAs-
e K 067Ky 3naHus.

OnHVM 13 MHCTPYMEHTOB ONTUMM3ALIMM OCBELLIEHWS,
BKIIOYaOLLIMM B cebs paboTy Kak C eCTECTBEHHbIM, Tak
N C UCKYCCTBEHHbIM OCBELLIEHMEM, ABNAIOTCA CLEeHapun
ocBellleHusi. CleHapuii OCBeLLIeHWs — 3TO MPOTOKOT,
COrnacHoO KOTOPOMY BKIIOHAIOTCA WM BbIKIHOHAKOTCS
TE WM UHbIE TPYMMbl CBETUMBHMKOB, OTKPbLIBAIOTCH MM
3aKPbIBAIOTCH OKOHHbIE LLITOPLI. 3agaya clieHapus co-
CTOWT Kak B TOM, 4TOObl CA3KOHOMUTb 3NEKTPOSHEPTNIO,
pacxofyemyto Ha W36bITOYHOE WCKYCCTBEHHOE OCBe-
LeHWe, TaKk 1 B TOM, 4TOObl He AOMYCTUTb UIMULLIHEN
OCBELLEHHOCTN 1 06/y4eHHOCTU, CO3[aBaeMoli HEeB-
HbIM cBeToM. [pu padpaboTke cleHapus HeoOXOANMO
Y4MThIBATb PACTONOXEHNE OKOH My3esi OTHOCUTENbHO
CTOPOH CBETa, U3MEHEHWE OCBELLIEHHOCTM B TEYeHue
[HS 1 TOAa, a TaKXKe CBETOHYBCTBUTENBHOCTL NPeAcTaB-

Puc. 42. [Tpumep coaepxaHus 0CBETUTENBHON KapTbl 3ana

NeHHbIX B 3ane 3kcnoHarax. Hambonee npocton npu-
Mep CleHapus OCBeLLeHWNs npedcTasneH Ha pPuc. 41,
Takon cueHapuii ByoeT xapakTepeH O3 3KCno3numu
CBETOYYBCTBUTENbHbLIX 3KCMOHATOB, OCOOEHHO — pac-
MOMOXKEHHbIX 3a CTEK/IOM, TOe KpanHe HexenaTtenbHO
NMPOHWKHOBEHWE eCTECTBEHHOIO CBETA.

Puc. 41. Tpumep cofepxaHus CLEHapUs 0CBELLEHNS 3ana

Hapsgy co cueHapveM pekoMeHOyeTCs Takke Co-
CTaBnNATb OCBETUTENbHbIE KapTbl 3a10B — CBOE0OOpas-
HOW MacnopT, coaep kaLlmnii MHdopmMaumio kak 06 06o-
pyaooBaHun, Tak 1 06 akcnoHatax (Puc. 42).
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My3eHOe OCBELLieHNE BKOYAET B CeOS1 HE TOMbKO
OCBEeLLieHNE SKCMOHATOB, HO Takxe obLLee OCBeLLeHne
MOMELLIEHNA, OCBeLLeHE GPOHOOXPaHWUNNLL 1 pecTaB-
pauUnoHHbIX MacTepPCKMx. COOTBETCTBEHHO CYLLIECTBYHOT
pasnunyHble rpynnbl TpeboBaHUin K napaMeTpam OcBe-
LEeHUS,

11.1.
JKCNO3NLMOHHOE OCBeLUeHne

B 9KCMO3MUMOHHOM OCBELLIEHNN HOPMUPYIOTCH Cle-

OyoLive napameTpsl:

B cpenHast OCBELLEHHOCTb Ha MOBEPXHOCTH
akcnoHata (Ecp);

B paBHOMepHOCTb 0cBelLeHHoCTU (U) — ang AByxXMep-
HbIX 3KCMOHATOB;

B HepaBHOMepPHOCTL OCBeLLieHHoCTHM (Un) —
ISt ABYXMEPHbIX 3KCMOHATOB;

B cpenHas rogoBas 3KCno3nuns;

B npuBeneHHas YO-06ny4eHHOCTb;

B obumin nHaekc ueetonepenadn (Ra);

B kKoadhPUUMEHT Nynbcaummn ocselleHHocTH (Kn).

OcHOBOW N1t HOPMUPOBaHWS 3HAYEHMIA OCBELLIEHHO-
CTW, 0BYHEHHOCTN 1N CYyMMapHOM rofoBOM 3KCMO3ULIAN
ABNAETCA Knaccudmkaums My3eiHbIX MpeaMeToB Mo
cBeTocToMkocTM. B Tabnuue 8 npencraBneHa obLie-
npuHsaTas knaccudomkaums MKO, HopmaTuMBHO 3akpe-
nnexHas B FOCT P 70835-2023.

Tabnuua 9 coctaBneHa Ha ocHoaHum [OCT P
70835-2023, a Takxe EOMHbIX npasun opraHuvsaumu
KOMMNEKTOBaHNS, y4YeTa, XpaHeHua U UCMoNb30BaHuA
My3€eVHbIX MpPedMeToB WM My3elHbiX konnekumin. OT-
METUM, YTO [ONA TPEeXMEepHbIX 3KCMOHATOB, Hanpumep
CKYNbNTYP, HOPMUPYETCH 3HaYeHWe MonyunnnMHopude-
CKOW OCBELLIEHHOCTW.

Tabnuua 11. Hopmupyemble 3Ha4EHNST PaBHOMEPHOCTU
N HEPaBHOMEPHOCTU OCBELLEHHOCTM Ha MOBEPXHOCTU
OBYXMEPHOro aKcrnoHara

Mapametp [Jlonyctumoe 3Havenue | MpeanoyTUTENbHOE 3HAYEHHE
PaBHOMEPHOCTb =07 =09

ocseLLeHHocT (U)

HepasHomepHocTb | < 1,3 <11

ocseLeHHocT (Un)

11.2.
O6Lee ocBelLLeHne NoMeLLeHnn

HopmupytoTcs cnegytolme nokasatenu obLLero oc-
BELLEHWA MY3eNHbIX MOMELLEHWI:
CpenHss OCBELLIEHHOCTL Ha ypoBHe nona (En);
o6beanHeHHbI nokasatens auckomdopta (UGR);
PaBHOMEPHOCTb OCBELLIEHHOCTM Ha YPOBHE Nona
(Uo);
o6 nHaekc usetonepenayn (Ra);
KOS dULMEHT Nynbcaunn oceeLleHHocTH (Kn).

Ta6bnuua 8. Knaccudomkalmsa matepuranos No CBETOCTONKOCTH

Homep rpynnbl HaumenoBaHue rpynnbi Mpumeps!

| HeuyBCTBUTENbHbIE BonbLLUMHCTBO MeTannoB, 60MLLLMHCTBO Pa3HOBUAHOCTEI CTEKNA, HATypaNbHas Kepamuka, 3Manb,
00/bLLUNHCTBO MUHEPAIOB

Il Mano4yBCTBUTENbHbIE MacnsHas 1 TeMnepHast XXMBOMKCh, (PECKM, HEKPALLIEHbIE KOXA U LUEPCTb, POr, KOCTb, NaK, HEKOTO-
Pble BIbI MNACTMACC

Il CpeaHe4yBCTBITENbHbIE KocTioMbl, akBapeni, nacTenu, robeneHbl, rpaBtopbl U PUCYHKM, PYKOMUCH, MUHUATIOPbI, KAPTUHbI
KNeeBOil KPackol, 060U, ryallib, kpallgHast Koxka U 60MbLLMHCTBO OpraHNYecKmMX 0GbEKTOB, BKITHO4As
PACTEHWS, MEX 1 Mepbsi

IV BbICOKOHYBCTBUTENbHbIE LLlenk, rasetHas 6ymara, 0C060 HeLONTOBEYHbIE KpacuTenu

Ta6nuua 9. HOpMI/IpyeMbIe 3Ha4eHnd napamMeTpPoB 3KCMNMO3MUMOHHOIo OCBEeLLEeHNA B 3aBUCMMOCTN OT CBETOCTOMKO-

CTWn matepmnana

Ipynna

OcBELEHHOCTD,

CBETOCTOMKOCTH | He 6onee, Nk aKcno3uuusa, He 6onee, K-4/r

JleMoHCTpaLNOHHas rof0Bast CBETOBAs

MpuBepeHHan Y®-06ny4eHHOCTb, He Gonee, MKBT/nm*

| bes orpaHnyeHuin | bes orpaHnyeHnii 200
| 200 600 000 75
Il 50 150 000 30
v 50 15000 30

*K CBETOAMOAHOMY OCBELLIEHMNIO NMPUMEHAOTCA TpeGOBaHVIH He 6onee 5 MKBT/nM He3aBWCKMMO OT rPynnbl CBETOCTONKOCTM 3KCNoHaTa

Tabnuua 10. [pyrvie HopMypyeMble napamMeTpbl 3KCMO3ULIMOHHOMO OCBELLEHNSA

MapameTp Hopmupyemoe 3Ha4eHue

Ra, He meHee 85 (95)*

Kn, He bonee, % 5

* CornacHo TOCT P 70835, Ra >95 TpebyeTcs Npu 0CBELLEeHNV NPOV3BEAEHNI CKYCCTBA, 3THOrPadUYeCcKmX, CTECTBEHHbIX UM UCTOPUYECKNX IKCMOHATOB.

B ocTanbHbIx cnyvasx gocraroqHo 3HadeHne Ra >85

a
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Ta6bnuua 12. HopMmpyemble napameTpbl 0OLLEr0 OCBELLEHNUS My3EnHbIX MOMELLIEHNIA

HaumeHoBaHWe nomeLwieHus En, He me- Uo, He me- UGR, He 6onee Ra, He meHee Kn, He 6onee, %
Hee, NK Hee

9KCMO3MLMOHHbIE 3aMbl 30 0,50 22 85 5

Bectu6tonb, 30Ha 4OCMOTPA Npi 100 0,40 25 80 -

BX0JE B 3/]aHue

Kopuaope!, Xonbl 50 0,40 22 80 -

[apnepo6bl 200 04 25 80 -

JIecTHULbI 50 0,40 - 80 -

[NapameTpbl, He yka3aHHble B Tabnuue npuHMath B cooteTcTBun ¢ FOCT P 55710 w/uam CIM. 52 13330.

11.3.
OcBeweHue cpoHpoXpaHMNULL

Ta6nuuya 13. Hopmupyemble NnapameTpbl OCBeLLEHUS DOHAOXPaHNANLL

HaumeHoBaH1e nomeLeHus E, He 6onee, nk

UGR, He 6onee

Kn, He 6onee, % | MpuBeaexHas YP-061y4eHHOCTD, He Gonee,

MKBT/nM*
[NomeLLieHns ong XpaHeHns My3eitHbix npeametos | 50 = =
[NomeLLigHns ng ocMoTpa My3eitHbix npeametos | 500 19 5 5
A30nsTop 11 kKamepa akknuMaTM3aLmn 30 = =

MapameTpbl, He ykasaHHble B Tabnuue npuHumaTh B cootBetctBun ¢ FOCT P 55710 u/unm CM. 52 13330

Ona XpaHeHnd I'IpOl/I3Be}_'J,eHI/IM MacnsHom n TeMnep-
HOW XMBOMWCU, a Takxe npegmMeToB N3 KOCTK Heobxo-
ONMO CcuctemMaTtmd4eCkoe OCBeLleHne (eCTeCTBeHHOG
nnn I/ICKyCCTBeHHOG) B OHEBHOE BPEMA.

XpaHeHme npegmMeToB Ha 6yMa)KHbIX HOCUTENAX, a
TakKXXe BCeX apXmMBHbIX OOKYMEHTOB, ClieyeT OCYyLLECT-
BINATb NMPW OTCYTCTBUN OCBELLIEHNA.

11.4.
OcBselleHne pecTaBpaUMOHHbIX MacTepCKUX

11.5.
OcBelueHne UHbIX pa6o4mx MecT

OcgellieHne pabo4nx MeCT My3es, He CBA3aAHHbIX C
XpaHeHnemM, pecTtaspaunen Unu sKCrno3numen Mysen-
HbIX MPEOMETOB, AOMKHO COOTBETCTBOBATL OOLLMM Tpe-
6osaHuam TOCT P 55710 n/mnun CI1. 52 13330.

Tabnuua 14. Hopmmpyemble napaMeTpbl OCBELLIEHMS PECTABPALMOHHBLIX MACTEPCKMX

| KUT | UGR, He 6onee
0712700 no 6500K | 19

ENEE
Honyctumoe 3HayeHue

| Ra, He meHee

| Kn, He 6onee, %
9 5

3Ha4eHVa OCBELLIEHHOCTU Ha pabo4ei MoBEPXHOCTM
npwv NPOBeAEHN pecTaBpPaLMOHHbIX paboT BblibMpatoT-
cs nHamemayansHo B cootBetcTBum ¢ TOCT P 55710 v/
mnu CI1. 52 13330 B 3aBUCUMOCTM OT BbIMOMHAEMbIX B
npouecce onepauui U MOryT AOCTUraTh ThICAYM JTHOKC.
MpuMepbl BbibOpa 3HA4YEHN OCBELLIEHHOCTX AN one-
paunii, BbIMOMHSEMbIX B MPOLIECCE pecTaBpaumm, Npu-
BefeHbl B TOCT P 70835 (Mpunoxerne ). B obuiem
cny4ae, OCBELIEHHOCTb Ha pabovelt MOBEPXHOCTU
JOSmKHa cocTaBnatb He MeHee 300 fiK.
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12.1.
MpoBepeHne NPAMbIX U3MEpPEeHUi

B pnaHHOM pasgene onucaHa MeTOAMKAa WU3MEPEHUs
Pa3AnYHbIX BENWHMH, BaXKHbIX AN My3€MHOro ocBeLLe-
Hus. [Ins 6onee NoagpobHOro M3y4eHus Bonpoca PeKo-
meHgyetca FTOCT P 70836-2023 «My3selHoe ocBelLLle-
Hue. OceelleHne ceeToanodamu. Metofdbl U3MepeHUit
HOPMUPYEMbIX NapaMeTpOB».

Mprbopbl ANa M3MEPEHUa XapakTePUCTUK OCBeLLe-
HUA B My3€e:

B okemeTp — Nprbop ANs 3MEePEHNs OCBELLEHHOCTY;

B spkomep — Npubop ANa N3MepPeHUsa APKOCTY;

B criekTpomeTp — NpMbOP ANa U3MEPEHUA MHOEKCA
LBeTonepenayn, CNekTpa 1 KoppenpoBaHHOM
LiBETOBOW TemMneparypbl UCTOYHNKA CBETE;

B nynsemeTp — Npubop AN M3MeEPEHNs
KoathhrumMeHTa Nynbcaumm CBETUNbHMKOB U Namm;

B YO-pagmnometp — npubop 419 N3MEPEHS
006YHEHHOCTU UK 3HEPreTUHECKOM OCBELLIEHHOCT.

B 6azoBom Buae I'Ipl/l60pb| onga naMepeHnda napame-
TPOB OCBeLleHNA BbIMAOAT TakK:

Puc. 43. Mpubop Anst U3MEpPEHIst XapakTePUCTUK OCBELLEHNA 1 €ro 0C-
HOBHbIE COCTaBNISOLLINE

CyLLECTBYIOT 1 KOMMAKTHble NMPrBopPbI, B KOTOPbIX 13-
MepUTENbHBIA BMOK 1 POTOBNEMEHT HAXOASATCA B OOHOM
6noke. Ona ynobcTBa U3MHECKOro A0CTyna K Tou4kam
N3MEPEHMIN PEKOMEHYETCS MCMOMb30BaHNE MPUOOPOB C
pasfenbHbIMM U3MEPUTENbHBIM BNOKOM 1 OOTOMETPUYE-
CKOW rONOBKOW.

Bce mpubopsbl, Mcnonb3yemble Ans 3amepos, Heob-
XOOMMO €XEerogHo noBepsTh (kanmbposatk). Ceuae-
TENbCTBO O MOBEPKE KaXO0ro M3MEPUTENLHOIO Nproo-
pa HeoOxoAMMO COXpaHsiTb OO UCTeYeHUs cpoka Aew-
CTBUA NoBepku. [NoBepsTb NpMOOPLI MOXXHO B akkpeam-
TOBaHHbIX NabopaTopusx 1 y HEKOTOPbLIX MPON3BOANTE-

‘50N

nen n3MepuTENbHbLIX NPUOOPOB. NMpK NCTeYeHUM Ccpoka
LENCTBUS NOBEPKN JaHHble O NPOV3BEOEHHbIX 3aMepax
MOTYT ObITb HETOYHBLIMU, @ MPU BHECEHWUM TaKMX AaHHbIX
B odoMumanbHble JOKYMEHTbI (HanpuMep, NPOTOKOMbI 3a-
MEPOB) OHW ByaOYyT HEQENCTBUTENMbHbI.

amepuTenbHbIX NPUOOPOB Ha PbIHKE AOCTATO4MHO
MHOrO, OHaKO HE BCEe W3 HUX MOryT MoBepaTbCA Nabdo-
patopuamu. B Poccunckon ®epepaumm gencteyet [ocy-
LapCTBEHHbIA PEECTP CPEACTB U3MEPEHUI, B KOTOPOM CO-
LlepXXarca CBefieHNst O 3aperncTpUpOBaHHbIX CpeacTBax
n3mMepeHni1 (To eCTb M3MepPUTENbHbLIX NPMBOPax) 1 1X NPO-
N3BOAMTENAX, NPOLLEdLLUNX Haanexalume nposepku. Ana
Taknx NprMOOPOB pa3padboTaHbl 1 YTBEPXAEHL! OhrLmanb-
Hble MpaBuia NPOBEOEHWUA METPONOrMHYECKON MOBEPKM,
Takvm 06pas3oM, AN TOro Y100kl U3MEPUTENbHLI IPUOOP
MOl €XEerofHoO MoBepsTbCH, & MOSlyYEHHbIE C ero nomo-
LbIO JaHHble MMEeNV MpaBoBYID CUNY, Mepern MOKYMKOW
HeobxoanMO yOOCTOBEPUTLCH, HTO 3TOT NMPUOOP BHECEH B
Peectp. Coenatb 370 MOXXHO NpW MOMOLLIY COOTBETCTBYIO-
LLero pasnena Ha cante Focpeectpa. [ns aToro Hy»<Ho:
1. [Mepeiitn Ha canT fgis.gost.ru.
2. Bblbpatb cuctemy «MeTponorus»
(nopcuctema «ApLUUH»).
Bbibpats MybnuyHbIi nopTan.
4. BbibpaTb cekumto «YTBEPXXAEHHbIE TUMbl CPEACTB

N3MEPEHUN».

Ld

Ona n3aMepeHus OCBELLEHHOCTW, OOMYHYEHHOCTU U

KoadhduLmeHTa nynscaumm Heobxoanmo:

1. Y6eduTbCs, 4TO U3MEPUTENbHbBIV NPUOOP UMeeT
LEACTBUTENBHYIO HA MOMEHT NPOBEAEHNSA 3aMEPOB
MOBEPKY.

2. BcrtaTb paooM ¢ TOYKOM NPOBELNEHNS 3aMepOB,

He nepekpbIBas NOTOK CBETA.

3. CoBepLumnTb OONOAHUTENBHYIO KannMbpoBKy Npubopa
Ha MecTe, ecnu MHdopMaums 06 aTo HeobXoaAMMO-
CTUW yKa3aHa B MHCTPYyKUMK K npmnbopy nnu otobpa-
3unach Ha ero gucnnee.

4. Pacnonoxuntb OTOMETPUYECKYIO FTONOBKY
nprbopa napannensHO NIOCKOCTU N3MePSEMOro
obbeKkTa (HanpuMep, NapannenbHO NOBEPXHOCTU CTO-
na vunv napannenbHO XXMBOMUCHOMY MOMOTHY) TaknM
06pa3oM, 4ToObI CBET Nonagan Ha OTOSMNEMEHT.

5. 3adwmkcuposatb 0TO6pa3mBLLMACA Ha anuchnee
npubopa pesynsTar U3MepeHuin.

6. TNpn n3mepeHn OCBELLIEHHOCTU MYy3€EHbIX
NPEOMETOB, Kak Npasuno, TpebyeTcs namepeHne
B HECKOMbKMX TOYKax. Hanpumep, npu n3amepeHum
OCBELLEHHOCTM XXMBOMUCHOIO NOAOTHA HEOOXOAMMO
N3MEPUTb OCBELLEHHOCTb MUHUMYM B NATU TOYKAX:
LEHTP U yrbl. OTO CBSA3AHO C TEM, YTO HEKOTOPbLIE
NCTOYHMKM CBEeTa AaloT HEPaBHOMEPHYIO 3aCBETKY,
HEBMANMYIO N9 YENOBEYECKOro rnasa.

7. [pn HEOOXOOAMMOCTUN — COCTaBUTb MPOTOKON
n3mepeHns. PekomeHgyetcs dpopma NpoTokona,
npegnaraemas B OCT P 70836-2023 «MyseiiHoe oc-
BeLeHne. OcBelleHve ceeToamnonamu. MeToabl name-
PEHUI HOPMUPYEMbIX MapameTpoB» (MpunoxeHve B).



[na namepeHns, nHaekca LeTonepenaqn, cnekrTpans-
HOro pacnpeaeneHns N KOPPenMpPOBaHHOWM LIBETOBOW TEM-
neparypbl UICTOYHMKA CBETA HEOOXOANMO:

1. Y6eauTtbecs, 4TO M3MepUTENbHbIN NpMbop MMeeT
AENCTBUTENBHYIO HA MOMEHT NPOBEAEHNS 3aMEPOB
MOBEPKY.

2. BbIKMt04MTb OCHOBHOWM CBET B MOMELLIEHWN,

NP BOSMOXXHOCTW — 3aKPbITh LLITOPbLI HA OKHax, Y4ToObI

n3bexxaTb NCKaXKeEHW peaynbTaToB 3amMepoB.

3. BcTtath psigoM ¢ BKAOYEHHbIM MCTOYHUKOM CBETa
TakiM 06pasdoM, 4Tobbl Ha Npubop nonagan ceeT
TONBKO OT HEro.

4. PacnonoxuTb oTOMETPUHECKYIO FONOBKY Nprnbopa
TakiM 06pas3oM, 4Tobbl Ha POTOINEMEHT Nonaaan
TONBKO CBET OT M3MEPAEMOr0 MCTOYHMKA.

5. 3admkcupoBatk pesynsTar NpoBefeHMs 3aMeEPOB,
KOTOpbI oTo6pa3unca Ha aucnnee npmubopa.

6. Mpn Heo6XxoAMMOCTM — COCTaBUTb MPOTOKON U3MEPEHNS,
PekomeHayeTca doopMa NpoToKona, npeanaraemas
B TOCT P 70836-2023 «My3seliHoe ocBeLleHme. Ocee-
LeHne ceeToamodamn. MeToabl U3BMepPEHUI HOPMUPY-
emMbIx napameTpoB» (MpunoxeHue B).

LEeHWNA NOCeTUTENs, Ha BbicoTe 1,5 M OT NOBEPXHOCTW nona
C MakCMMallbHbIM XBaTOM MOBEPXHOCTEN NOMeELLEeHNs (MOTo-
NOK, CTeHbl, NOM) NOMeM 3peHns LMpoBoro spkomepa. Pe-
KOoMeHIyemasa Mofenb UMdpoBoro apkomepa — LMK mobile
advanced. Takoi Nprbop TakKe MOXET MCMONb30BaTLCS A1
onpefeneHns OCBELLEHHOCTU KOCBEHHLIM 0OPa30M.

12.2.
BbluncneHne HOpMUPYEMbIX NapaMeTpPOB,
He onpepensemMbiX NPAMbIMA U3MEPEHUSIMU

BbiymcneHve npyBeaeHHov YO-0671y4eHHOCTH
PagnomeTtp nosBonset mamepuTb YD-061My4eHHOCTb,
MMeLOLLYID pa3mepHoCcTb BT/M2. OgHako B HOpMaTWBHOM
LOKYMEHTaLMN 4acTo yKasbiBaeTCca npuBedeHHan YPD-006-
NYYEHHOCTb, 3HAYEHWE KOTOPOW MOXeT ObiTb MOMy4eHO
cnepyLmMmM 06pasom:
1. VI3MepuTh 3Ha4YeHe OCBELLEHHOCTU B TOYKE.
2. 3amepuTb 3Ha4YeHne 0Ony4eHHOCTM B 3TOW e TOYKe.
3. MNopgenutb 3Ha4YeHne 06NYy4eHHOCTU Ha 3Ha4YeHne
OCBELLEHHOCTU 1 MPUBECTU K pa3dMepHOCTM MBT/nm
nnu MKBT/nm.

Puc. 44. Pe3ynbrathl U3MepeHUid CNEKTPa NCTOYHIKOB CBETA C NOMOLLIO CNEKTPOMETPA (CNEBA HANPABO): MPABIbHO U3MEPEHHBIN CBETOANO/HbIA UCTOYHIK
CBETA; CONHEYHbIN CMEKTD; NCKXEHHbIA (COBMELLIEHHBIA) CEKTD UCKYCCTBEHHOMO M ECTECTBEHHOIO CBETA 13-3a HEBEPHOTO PACMONOXEHNs npubopa. Ha ucka-
KEHHOM DE3ynbTare 0THETNMBO BUAHbI «MIKW> CMIEKTPA CBETOAMNOAA C LBeToBOI Temneparypoir 3000 K

Ha Puc. 44-45 npencrasneHbl NpUMEPbI PE3YNLTaTOB
N3MEepPEHUa CneKTpa NCTOYHNKOB CBeTa.

Vameperue spkocTu. Apkomep No3BONSET U3MEPUTb Ap-
KOCTb B TOuKe. B To Bpems kak HanbornbLiee NpuKnagHoe 3Ha-
YeHVe VMeeT pacnpeaeneHre SpKocT B nomne 3penHus. s-
MepeHVe pacnpeneneHne SpkocT NPOM3BOANTCA COrMacHo
FOCT P 70836-2023, u1dopOoBbIM SPKOMEPOM C KOMMbIOTEP-
HOM 06pabOTKOM pPe3ynsLTaToB M3MePEHNIA. Iameperre npo-
BO[ST M3 TOYKM, PACMONOXEHHOM B 30HE BO3MOXHOIO HAXOX-

BblyuycrieHve cpenHer oCcBeLLeHHOCTH

3Ha4eHne cpeaHe OCBELLEHHOCTU 3aaHHOM NOBEPX-
HOCTU (£_cp) BLIYUCIIAETCA KaK CpefHee apudmeTuieckoe
3Ha4YeHWN OCBELLUEHHOCTU (£ i) B N KOHTPOMbHbIX TOYKaX
3TOMN NMOBEPXHOCTMU.

1 n
Ecp = ;Z E;
i=1



Puc. 45. Pe3ynbTathl #3MepeHitit CneKTpa UCTOHHUKOB CBETA G MOMOLLbH CNEKTPOMETPa (CeBa Hanpaso): NPaBibHO U3MEPEHHbIN OMUHECLIBHTHbIA UCTOY-
HUK CBETA; COMHEYHbII CTIEKTP; UCKKBHHbIA (COBMELLEHHBI) CTIEKTP UCKYCCTBEHHOTO M ECTECTBEHHOIO CBETA U3-3 HEBEPHOTO PACTIONOXKEH!S npueopa. Ha
MCKaXeHHOM PE3ymbTare OT48TNMBO BUAHbI PA30BLUEHHBIE «MUKM» CBKTPA NIOMUHECLIEHTHOR namnbl ¢ LIBETOBO Temneparypoit 3000 K.

Bbl4ucrieHve paBHOMEPHOCTY OCBELLIEHHOCTH

PaBHOMepHOCTb 0cBelleHHOCTN (Uo) BblMMCIAETCS
Kak OTHOLLEHWE MUHUMANbHOW OCBELLIEHHOCTU Ha 3afaH-
HOW NOBEPXHOCTU K CPEeAHEN OCBELLEHHOCTN Ha 3aaHHOW
MOBEPXHOCTM:

_ EMHH
Eey

Bbl4ucrneHne HepaBHOMEPHOCTY OCBELLIEHHOCTH

HepaBHoMepHOCTb ocBellieHHOoCcTM (Un) Bbl4McAeTCs
KakK OTHOLLIEHWE MaKCUManbHOM OCBELLIEHHOCTU Ha 3afaH-
HOW NOBEPXHOCTU K CPEeAHEN OCBELLEHHOCTN Ha 3alaHHOWN
NMOBEPXHOCTU:

U,

Emam:

U, = E.

p

OnpepneneHne o06beaMHEHHOro MoKasatens AUCKOM-
gopta UGR

CornacHo CaHlunH 1.2.3685-21, o6beanHeHHbIn no-
kazarenb anckomdgopta UGR He MMeeT MHCTpyMeHTanb-
HbIX METOAOB KOHTPOMA U PaCCHUTLIBAETCH UHXEHEPHbBIM
METOAOM C MOMOLLbIO MPOrpaMMHbIX CPEACTB Ha OCHOBE
HOTOMETPUYECKMX AaHHBIX CBETUMNBHUKOB U PaCMofnoxXe-
HUA UX B NOMeLLeHun. PernameHTrpyembii 06beanHeH-
HbI NoKasaTens AnckoMdopTta [o/keH obecnedmBaTbes
y TOPLUEBOW CTeHbl Ha LEHTPanbHOM OCK MOMELLEHUA Ha
BbicoTe 1,2 M oT nona. FOCT P 54943-2012 pekomeHayeT
ncnonbaosatb ana pacdeta UGR nporpammbl DIALUX nnn
Relux Pro.

Paccuutate 3HadeHne UGR npu nomowm MO DIALux
MOXHO cnegytoLLmm o6pasom:

1.
2.

OTKpbITb BKNaAKy «PacyeTHble 06beKTbl».

B ka4ecTBe aKTMBHOro pacyeTHOro oobekTa BbibpaTh
PaCYETHYHO NMOBEPXHOCTb.

Bo Bknagke «PacyeTHble napameTpbl» BbiOpaTh
United Glare Rating (UGR) (Puc. 46).

B rpadbe «[onpaBka BbICOTbI» ykasatb 1,2 M.
PacnonoXmnTb pacyeTHyto NNOCKOCTb Y TOPLIEBOM
CTEeHbl Ha LieHTpansHoOM 0Cn NOMELLIEHMS.
3anyctutb pacyeT. Nocne npousBeneHusa pacyeTa,
peaynbraT BbivmcrneHns UGR oTobpasnTtcsa B OkHe
«0630p peayneratoB» (Puc 47).
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Puc. 46. Bri6op napameTpa UGR Bo Bknaake «Pac4eTHble napameTpbl»
M0 DIALux Evo

Puc. 47. PaccuntanHoe 3Ha4eHne UGR B okHe «0630p pe3ynsratos»
M0 DIALux Evo

%)



DASIE)
TexHnM4YeCcKkme perrnaMeHThIl
B MY3€HOM OCBEIIleHUNA
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PaboTa B My3ee — orpoMHas OTBETCTBEHHOCTb: 1 Me-
pen NoCeTUTENeM, M nepea Hay4HbIM COODLIECTBOM, U
nepen 6yayLLVMN NoKoneHnamMK. NoaToMmy obecnedeHne
6e30MacHOCTN My3elHbIX NPeaMETOB W 3KCMOHATOB —
OfHa V3 NMepBOCTEMEHHbIX 3aAady Npu OPMMPOBaHUM
OCBeLLeHNs B NOMELLEHNAX XPaHEHUSI 1 B SKCMO3ULIUNA.
B ycnoBugax 6ombLIOro pasHoobpasuns CBETOTEXHMYE-
CKOW NpoayKLmm, onpenennTb HACKObKO NMPUMEHAEMOe
B MPOEKTHbIX PELLEHNAX CBETOTEXHMYECKOEe 060pyao-
BaHWe COOTBETCTBYET YCOBUAM AalbHEeNLLIen aKcnya-
Tauuun, eCriv OHO UCMONb3YETCs BNepBble M OTCYTCTBYIOT
3KCMyaTaumMoHHble HapaboTkM, HernpocTo. [loaTomy,
NPy PACCMOTPEHNN NPOEKTHOM AOKYMEHTaLMK, ocoboe
BHUMaHVE cnegyeTt yaoensTe HanM4uMio NoaTBepXaeHUs
6e30MacHOCTU M Ka4ecTBa OCBETUTENMbHbLIX NMPMOOPOB
aKKpeaMTOBaHHbIMN CEPTUMUKALMOHHBIMU LIEHTPaMM,
ncnbITaTeNbHbIMM NabopaTopusaMm.

B Poccumckon ®epepaumm NPUHATO HECKOSbKO Tex-
HNYECKUX pernameHToB, AENCTBME KOTOPbIX pacnpo-
CTpaHsieTCcsa Ha CBETOBOE 060pyAOBaHNe, BbiMyCcKaeMoe
B obpallieHre Ha eanHON TaMOXXeHHOW TeppuTopumn Ta-
MOXXEHHOI0 CO3a U EBpasninckoro 3kOHOMUYeCKoro
Coto3a:

1. TP TC 004/2011 «O 6e30nacHOCTU HU3KOBOSIbTHOMO
obopynoBaHus»,

2. TP TC 020/2011 «3QnekTpomarH1THas COBMeCTU-
MOCTb TEXHUYECKMX CPEACTB».

CylecTBytoT ABe DOPMbI MOATBEPXKAEHNS COOTBET-
CTBUSI n3genust TpeboBaHMAM TEXHUHECKNX pernameH-
TOB: cepTUdmKaT COOTBETCTBUS U AeKnapaLmsa cooTBeT-
ctBus. Ob6a [OKyMeHTa MMEeloT PaBHYIO HOPUONYECKYIO
cuny, ofHaKo Mexmdy HUMK ecTb Psi OTIMYMA, OCHOB-
Hble N3 KOTOPbIX NpVBedeHbl B Tabnuue 15.

MOryT 6bITb cepTUMLMPOBaAHbI MO PELUEHUNIO U3ro-
TOBUTEJIS NN NOCTaBLUUKA.

Buo ceptudprkata COOTBETCTBUSA UM MPUITOXEHUSA K
HeMy npeacTaeneH Ha Puc. 48. B npunoxeHun kK cepTu-
dmkaTy COOTBETCTBMA HACTO MOXHO YBMAETH BCE MOAW-
dourkaummn obopynosaHms (Hanpumep, CeeT-30, CBeT-40,
CgeT-50), Ha KOTOpble pacnpocTpaHAeTCcs cepTudmKar.

B cny4ae BO3HWKHOBEHWSI COMHEHWI B MOASIMHHO-
CTV UV OENCTBUTENBHOCTN CepTUMKATOB UK Aekna-
pauuii, MOXXHO NMPOBEPUTb MX CTaTyc Ha cante Depe-
panbHOM Ccny0bl N0 akkpeamTaumm B EqnHom peectpe
CepTUdUKATOB COOTBETCTBMA W AeKnapaumi O COoOoT-
BeTcTBMM: https://pub.fsa.gov.ru/rss/certificate. C He-
[AaBHEro BPEeMEeHN cepTudmnKaThl 1 Aeknapaummn Takxke
nononHstoTcs QR-kKogoM, Mpu CKkaHMpPOBaHUM KOTOPOro
MOXHO Cpasy nepentn Ha canT MefeparnbHoi Cny>Kobl
no akkpeguTaumm.

Hopmbl aHepreTnyeckort 3hhekTMBHOCT OCBETU-
TesIbHOro 06opynoBaHVs

Ho Bctynnenua B cuny TP EASC 048/2019 «O Tpe-
O0BaHMAX K 9SHEPreTn4eckon oddEKTMBHOCTN 3HEP-
ronoTpebnstoLmx ycTponcTte», B Poccuiickon ®epe-
paunm OencTByeT noctaHoeneHue [lpasutensctea PO
Ne 2255 «O6 yTBEepxaeHUM TPeboBaHWUA K OCBETUTENb-
HbIM YCTPOVICTBAM 1 SMEKTPUYECKUM NaMnam, NCnosb3ye-
MbIX B LIeMAX NEPEMEHHOIO TOKA B LIENSX OCBELLEHWA»(aa-
nee — lNoctaHoBneHve). [oCTaHOBNEHWE COQEPXKUT TPE-
60BaHWA K CBETOBOM OTAAYE U KOSMULMEHTY MOLLIHOCTH
namn 1 CBETUbHMKOB B 3aBUCKMOCTM OT TMa UCTOYHMKA
CBeTa, MOLLHOCTK, 1 NPOYMX (DaKTOPOB, a Takke Tpebo-
BaHMA K 3HA4YEHUIO KOS dULUMEHTA NyNbCaLmK 1 06LLEro
nHoekca upetonepenaqn. CooTBETCTBME TpPebOBaHUSAM
[NocTaHOBMNEHWst MOATBEPXKAAETCH NPOTOKONAMMN UCMbITa-
HUI CepTUdULIMPOBaHHbLIX NTabopaTopuii K Aeknapaum-
AMW MPON3BOANTENS.

Ta6nuua 15. OcHOBHbIE OTINYNA CepTI/ICbI/IKaTa COOTBETCTBUA 1 AeKnapaunn COOTBETCTBNA

Bup noaTBepxparowero no- | bnank ycranosneHHoro o6pasua Kem Bbinonusercs OTBETCTBEHHOCTb

KyMeHTa

Ceptudmkar [a OpraHom cepTiduKaLm Pasnensetcs Mexay opraHom

COOTBETCTBUSA CEPTUCHMKALIAM 11 N3TOTOBUTENEM

[eknapauns Her A3roToBUTENEM WUMN MOCTABLLMKOM [MOMHOCTBIO NEXWT Ha U3rOTOBUTENE

COOTBETCTBUSA WUIW MIHOM JILE, BBINOHSOLLIAM
[JeKnapuposaxe

TexHu4yeckue pernameHTbl copepXxat nepe4veHb
u3penuu, nognexaiymx obasarensHomn ceptucpumka-
unn. Vlanenvm, He BXopgsiliue B 3TOT nepeveHb noa-
nexar 06s3aTeNnbHOMY AeKapupOoBaHuIo, HO TaKXe

BaxxHo otmeTtuTh, 4TO Tpe@oBaHMFl lNocTaHoBreHms
HEe PpacripoCTpaHsTCH Ha AeKopartnBHO-XYAOKEeCTBEH-
HOe OoCBeLlleHne N apXUTeKTYPHYHO MNOACBETKY, a TakKxkxe
Ha aBapuiHoe 1 3BakyaLMoOHHOEe OCBeLLEeHMe.
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Puc. 48. Ceptucpukar cootsetcTausg TP TC 004/2011 u TP TC 020/2011 ¢ npunoxeHuem

%



A |
TexHnYeckoe 3apaHue,
3AKYIIKA U DKCIIepTU3d
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14.1.
CocTaBneHue TeXHN4ECKOro 3afaHus Ha NOCTaBKy

[ns Toro, 4To6bl COCTaBUTb TEXHNYECKOE 3adaHue
Ha nocTaBky OOOPYAOBaHWSA, HY)KHO, MPEXOEe BCEro,
onpefenUTb, KakMK XapakTepUCTUKaMM OHO AOSHKHO
obnapatb. HekoTopble XapakTepUCTUKM, TakMe Kak KO-
aPULMEHT NynbcaLnK, 3aKpPensieHbl B HOPMaTVBHOM
NOKyMeHTaumn. B To Bpemsa Kak, Hanpumep, LIBETOBas
Temnepatypa n KCC mMoryT BapbMpoBaThCs B 3aBUCK-
MOCTWK OT 3afadu. Ong onpeaeneHns BapuaTMBHbIX Xa-
pakTepncTk 060pyaoBaHKs, ero «nNpUMeEpPKN» MCNosb-
3yeTcs MofaenmpoBaHue. MogennmpoBaHne MOXeT ObITb
KOMMbIOTEPHBIM U HATYPHbIM.

KoMmnbloTepHoe MOAEennpoBaHne pou3BOANTCS B
cneumaneHbix nporpammax (DIALux, Relux n 1. A.), u
No3BOMAET OMNPeaennTb OMTUMabHYD PacCTaHOBKY,
KONMNYECTBO, MOLLHOCTb CBETUMbHMKOB, paccyuTaTb
Cc0o30aBaemyto MMM OCBELLEHHOCTb, spkocTb, UGR. Ona
MMUTaLMM CBETUMNbHMKA B MpPOrpamme MCMosb3yTCs
cneumaneHble dannbl (IES nnm LDT), conepxxatimne vH-
dopmMalnto 0 CBETOpacnpeeneHn n Apyrux napame-
Tpax cBeTubHMKA. Kak npaBuno, Takme darnsl Haxo-
OaTca B cBOOOAHOM [OCTYMNe Ha cantax npou3BoauTe-
Nen N NPeaoCcTaBATCA Mo 3anpocy.

HatypHoe mopervpoBaHme (Mmock-up) — 3TO KpaTkoBpe-
MEHHas YyCTaHOBKa MpeanonaraeMoro K MpuobpeTeHmo
060pyA0BaHNS HEMOCPEACTBEHHO HA MECTE, e OHO ByneT
ncnonk3oBatbed (Pyc. 49). Takor cnocob gaet Gonee rmy6o-
KO€ MOHMMaHWE TOro, Kakol 3adpdoekT ByaeT co3naBaTth CBET.
poBeneHne HaTypHOro MOAENMPOBaHMA MOe3HO Bceraa,
HO 0COBEHHO BaXKHO MPW OCBELLIEHNM 0OLEKTOB MCKYCCTBA.
Hanpumep, 310 Hambonee BepHbIi cnocob Bbibpats KLIT
119 OCBELLIEHNS YKMBOMNCK, CPaBHNTL 3QOCDEKT OT aHanorm4-
Horo o6opynoBaHUs Pa3NNYHbIX MPOU3BOAUTENEN U T. .

HaTypHOe 1 KOMMbIOTEPHOE MOAENMPOBAHME HE UC-
KNto4aloT, a HaNpPoTKB, AONONHAOT APYr Apyra. [1oaTomy
PEKOMEHYETCS NCMONb30BaTb 06a 3TUX MHCTPYMEHTA.

B TexHuyeckoMm 3amaHum (Puc. 50) QOmxHbI yKasbl-
BaTbCS BCE MMEIOLLME 3HAYEHME MapaMeTpbl U XxapakTe-
PUCTUKM OCBETUTENBHOrO 0O60PYAOBaHUA. TakKe MOXET
ObITb fO6aBNEH 0bpa3zeL| BHELLIHErO BMaa 060pynoBaHng,
rabapuTHbIN YepTex, TpeboBaHWs K LIBETY Kopryca co-
rmacHo 06LLENPUHATLIM KaTanoram, 1 onmMcaHbl AOMOMHM-
TenbHble TPEOOBAHWS, TAKNE KaK 0COBEHHOCTU MOHTaxXa.

Cpeaun ycnosui noctaBkm HEOOXOAMMO yKazaTh:

B o6opynoBaHne AOMKHO ObiTb HOBbIM (HE ObIBLLIMM
B YNOTPebNeHNN, B PEMOHTE, B TOM YUCIE HE BOC-
CTaHOB/EHHbIM, Y KOTOPOro He Oblna ocyLLeCcTBNEHA
3aMeHa COCTaBHbIX YacTel, He ObIN BOCCTaHOBE-
Hbl NOTPEeBbUTENBLCKNE CBONCTBA) M NMOCTaBNATLCS
B HEMOBPEXIEHHOM OPUrMHANbHOM YNakoBKe, ecnin
Takas yrnakoBka npegycMoTpeHa 3aBO4OM-M3ro-
TOBUTENEM, NMNMOO YyNaKoBaHO COOTBETCTBYIOLLIMM
06pa3om B Liensax obecnevyenHns coxpaHHocTh o6o-
pPyOoBaHWNsS Npu TPaHCNOPTUPOBKE;

B o6opynoBaHMe JOMKHO COMPOBOXAATLCS TEXHN-
4EeCKOWM AOKYMEHTaLMEN Ha Kaxkayto eanHuLly obopy-
[0BaHs, B TOM YMCle MAcNOpPTOM Ha KaxKayto eaum-
HULY 060pyaoBaHVa 1 PYKOBOACTBOM MO 3KcMnyata-
LMK Ha PYCCKOM SI3bIKE;

B ob6opynoBaHne OOMKHO paboTaTb OT CeTU 3aKasyn-
Ka c HanpsxeHnem 220-240B v yacTtoTon 50 I'u;

B o6opynoBaHMe OOMKHO COMPOBOXAATLCS AOKYMEH-
Tamm 06 OLIEHKE COOTBETCTBUS, MPEeayCMOTPEHHbI-
MK MpaBoM EBpasminickoro 3koHOMMYeCKoro corosa
1 3akoHodaTtensCcTBOM Poccuinckon @epepaumu,
obazarenbHbIMX ANA AaHHOro Biaa 060pyaoBaHms
(TP TC, TP EABC), a Takxe MHbIMM AOKYMEHTaMMU,
noaTBEPXXAAOLLMMIN Ka4eCTBO TOBapa.

B TexHW4ecKoM 3agaHnm pekoMeHayeTcs ykasaTb O
Heob6X0aMMOCTU MpeaoCTaBnNeHns MOCTaBLMKOM MpPo-
TOKOMNOB WCMbITAHWA CBETOTEXHUYECKUX XapakTepu-
CTMK, TaK Kak [aHHble UCMbITaHNA He BXOAST B COCTaB
CcepTUdUKaLIMOHHBIX UCMbITaHWn. B cnyyae oTcyTcTBus
[aHHbIX MPOTOKOSIOB HA MOMEHT MOCTaBKW, 3aKasd4qunky

Puc. 49. [TposeagHne HaTypHOro MoAeNMPOBAaHNS 0CBELLEHIS: CBOAOB MOTOKA (CNEBa) 1 XXNUBONMMCY (CMpaBa)

)



Pue. 50. [Tpumep TEXHNYECKOr0 3ajaHns Ha NOCTaBKY CBETOAMOAHBIX amn no 223-O3

noTpebyeTcsa NPOM3BECTU AaHHbIe UCMbITAHNS CaMOCTO-
ATENbHO UK C NPUBNEYeHNeM akKKpeamMToBaHHbIX nabo-
paTopuii Mo JOroBopY.

14.2.
OCco06eHHOCTU OCYLLEeCTBIEHUS rOC3aKynoK
B cchepe KynbTypbl

KavecTBeHHoe (M GecnepeboiHoe) My3enHoe OcBe-
LLIeHWEe — OWH U3 KpUTEPUEB KOMPOPTHOIO 1 6e30nacHo-
ro npebbiBaHWs noceTuTenel B Mysee. CBOEBPEMEHHOE
3aKMIOYEHNE KOHTPAKTOB Ha MOCTaBKY OCBETUTENLHOIO
060pYyAOBaHNSA, CBETUIMBHUKOB, NTaMn U X CBOEBPEMEHHAS

3ameHa, TeXHU4YECKoe 0BCIY)XMBaHME Y PEMOHT ABNAETCS

3ar0roM YCreLHOro co3aaHnst YyCnoBui Ans NMoBbILLEHUS

KadecTBa paboThl My3es, YHPEXAEHUS KyNbTypbl 1 pagHo-

o6paavis ycnyr, NpefocTaBnsaeMbix B capepe KymnbTypbi.

B uenax obecneveHus HamexHon paboTsl OCBETU-
TenbHOro 06opynoBaHUs My3esaM (YHPEXAEHUAM Kyrb-
Typbl) HEOBXOAUMO peLLaTh P OPraHU3aLMOHHbIX BO-
NPOCOB. B 3aBMCUMMOCTY OT pelliaeMbix 3aaad BO3MOX-
Hbl 3aKyMKU MO CreayoLLnM HanpaBneHUsam:

B 3aKyrnka namn U 0CBETUTENbHOro 060PYA0BaHMS
AN CO3AaHMsA apXUTEKTYPHOrO OCBELLIEHNS, EKO-
PaTUBHO-XY10XXECTBEHHOrO OGPOPMMIEHNS UHTEPLE-
POB 3a/10B U BUTPUIH;

“5oN



B 3akynka namn 1 0CBeTUTENbHOro 060pya0BaHNS
[N CO3AaHNS KOMOPTHbIX U/MN HOPMAaTUBHBIX
YCNOBWIA OCBELLEHHOCTH, kKa4eCcTBa CBETOBOW Cpe-
Obl AN NPOW3BOACTBEHHbIX M OGOUCHbIX MOMELLIEHNIA
MY3€EEB, YYPEXAEHUI KYNbTYPbI;

B 3akynka paboT no TEKyLLUEMY PEMOHTY CUCTEM
3NEKTPOOCBELLEHVSA NOMELLIEHNA MY3€EB, YHpEexXae-
HWM KYNbTYPbI.

[Mpn OCyLLeCTBNEHUN 3aKynok, COBepLUAEMbIX 3a
cYeT cybcuanii, NpeaocTaBNeHHbIX U3 BI0IKETOB 60/-
YKETHOW cncTembl PD, BIOMKETHbIE YHPEXAEHNS KYMbTY-
pbl 0683aHbl pykoBoacTeoBaTbca PefepanbHbiM 3aKo-
HoM Ne 44-D3.

[MpW OCYLLECTBNEHNM 3aKYMOK, OCYLLECTBEHHbIX 3a
c4eT COOCTBEHHbIX CPEeACTB, MOXXePTBOBAHWM, rPaHTOB
N VHbIX CPEeAcCTB, OIOMKETHbIE YHYPEXAEHNA KyNbTYpPb!
pykosoacTeytoTca depepanbHbiM 3akoHOM Ne 223-0O3
N NONOXEHVEM O 3akynkax (MONMOXeHWe O 3akynkax
NPUMEHSETCA TUMOBOE UNWM paspadartbiBaeTcs y4pe-
KOEHNEM CaMOCTOSITENBHO, ONMPasach Ha TpeboBaHWs
3akoHa Ne 223-O3 1 NoA3aKOHHbIX aKTOB).

Monoxerust 3akoHa Ne 44-O3 No3BONAOT OCYLLIECT-
BNSTb 3aKyMKK Mo O6LLMM NpaBunamM 1 npoueaypam, npe-
»KOE BCEro MyTeM MPOBEAEHUA KOHKYPEHTHbIX MpoLenyp
3aKynok. 3geck cnegyet OTMETUTb, YTO AENCTBYIOLLEE pe-
ryNMpoBaHMe COOEPXXUT Pa3nnyHble 3anpeTbl, orpaHnye-
HKS, YCNOBWSI AOMYCKa, TUMNOBOWM KOHTPAKT, MpeayCMOTPEH-
Hble nonoxerramm 3akoHa Ne 44-DO3 1 noa3akoHHbIX HOp-
MaTMBHbIX MPABOBbIX akTOB, HOCHAT MPOMO3AKNIA XapaKTep,
npeaycMaTp1BaloT pas3nnyHbli MOPSAOK VX peannaaunm,
COLEPXAT HECKOMbKO MepeYHer TOBapOB, B OTHOLLIEHWN
KOTOPbIX OHW NMpuMeHstoTca. C y4eTOM NPUMEHEHNST Oei-
CTBYIOLLIMX HOPM, 3anpeToB, OrpaHnyYeHuin 3akad4mk Bce
PaBHO CTaNKMBAETCSt C MOCTaBKOW 060PYyaoBaHWsA 1 Mate-
p1anoB, He OTBEYAIOLLMX TPeOyeMbIM NapaMeTpam CBETO-
BOW Cpefbl My3es, B 3TOM Clly4ae PEKOMEHOYETCA MCNOMb-
30BaTb MEXaHW3M BHELLHEe 3KCMePTU3bl MOCTaBNEHHOMO
TOBapa C NPUMEHEHVEM NabopPaTOPHbIX METOAOB UCMbITa-
HVSt NOCTaBNEHHOrO ToBapa. Hanpumep, npeameToM foro-
BOpa BHELLHEN 9KCNEPTN3bl MOXKET ObITh: OKa3aHWe ycnyr
MO MPOBEAEHMIO CBETOTEXHUYECKMX U BNEKTPUHECKIMX LC-
MbITaHUIA CBETOBbIX MPUOOPOB M MCTOYHMKOB CBETA.

MonoxeHuns 3akoHa Ne 223-03 nMo3BOAAIOT OCYLLECT-
BNATb 3aKyMky Kak no obLmMM npasuiam nyTeM NpoBefe-
HUS KOHKYPEHTHbIX MPOLeayp 3aKkyrok, Tak 1 MyTeM CneLm-
anV3NPOBaHHbIX OCHOBaHWUIA, MPEAYCMOTPEHHBIX MOMo-
YKEHNEM O 3aKYMKe My3€esi, YHPEXOEHNs KynbTypbl. Takue
OCHOBaHWA CNOCOOCTBYIOT peanu3aummn 3aka3qnkoM npo-
€KTOB OCBELLEHNA C BO3MOXXHOCTLIO MOCTaBKM 0B0PYHO-
BaHWs U MaTeEpPUanoB C XapakTeEPUCTMKaAMN, OTBEHAIOLLIMMM
TpebyemMbiM NapameTpam CBETOBOW CPeAb! My3es.

14.3.
AKcnepTusa

C uenbto obecneverHna ycnosu Ansa BbINONHEHNS

9KCMepTU3bl NP NpUeMKe ToBapa AOroBOPOM Clemdy-
eT npeaycMoTpeTb NpoLeaypy NpoBedeHUs BHeLIHe
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aKcnepTn3bl. [na 3akynku ToBapa — MNpMeMKa OCy-
LeCTBNAETCA MNyTeM NPOBEdEHNs 3KCNepPTU3bl COO-
CTBEHHbIMW CUNaMU 1 CPeacTBaMu, UK NyTEM 3aKTo-
YeHWst JOroBopa C akkpeauUTOBaHHOW naboparopuen.
Bo BTOpoM cnyyae ToBap CHadana NpUHUMaeTcsa Ha
OTBETCTBEHHOE XpaHeHMe Ha CPOK, AOCTaTOYHbIN Ans
oT6opa 06pasLoB ToBapa, Nepenayn Ux B akkpeamTo-
BaHHble naboparopun 1 NpoBeaeHusa UcnbiTaHnin. [ng
3aKyrnku paboT, yCnyr — NnpueMKa OCYyLLeCTBNAETCS B
CPOKM, HeobxoaMMble A5 NPOBEAEHUA UHAMBUAYaNb-
HbIX MCALITAHNA 1, NPKY HEOOXOANUMOCTU, — KOMMNEKC-
Horo onpoboBaHus.

[Mocne cpaBHEHUA XapakTEPUCTUK, MOMyYeHHbIX B
pesynbTare UCMbITaHUA, C XapakTepUCTMKaMK, yKasaH-
HbIMW B TEXHNYECKOM 3afaHu1, 0POPMASETCS SKCNePT-
HOEe 3aKfioYeHne C BbIBOAOM O MPUEMKE UM OTKa3e B
NpreMKe ToBapa.

Mpw npuvemke paboT, B COCTaBE KOTOPbIX MPUCYT-
CTBYET CBeTOTEXHMYecKkoe obopyaoBaHue, credyet
nogBepratb UCMAbITAHUAM WX NONYy4YUTb AOKYMEHTanb-
HOE NOATBEPXXAEHME BbIMNOMHEHHBLIX WCMbITAHUA BCEX
3NEMEHTOB 3MEKTPOYCTAHOBKM: KabenbHbIX VHWIA, LLUW-
TOBOW MPOAYKUMW, CBETUINBHUKOB, 3MEKTPOYCTAHOBOY-
HOW apmaTypbl 1 T. 4.

CBETUNBbHMKN [OMKHbI ObITb CKOHCTPYMPOBAHbI 1 13-
FOTOBMEHbI TaK, 4TOObI NPWU HOPMAaNbHOW 3KCAyaTaumm
OHM 6e30NacHO PYHKLUMOHNPOBaNM 1 He MPEACTaBAANN
Yrpo3bl 300PO0BbLIO U XKN3HW NIOAEN N OKPY)KaIOLLIEW cpe-
ne. Kak npaBuno, COOTBETCTBME 3TUM TPEOOBaHUAM NPO-
BEPSAIOT MPOBEAEHMEM UCTbITaHW B akkpeauTOBaHHbIX
opraHM3aumax ¢ nocneayloLlen Bolgadet cepTdnkaTos
COOTBETCTBUSA TPEOOBAHMAM TEXHNHECKNX PETNAMEHTOB.

BaxxHo! UHorga nocraBLyukn npennaratoT CBOUM
KJIMeHTaMm rpunobpecTy He CBETUJIbHUK B €60-
pe, a ero otgesibHbIe KOMIOHEHTbI: Hanpumep,
CBETOANOAHYIO JIeHTY U 6J10K NuTaHusl. «CBe-
TUJIbHUK» NpeasiaraeTcsi cobparb yXe Ha mecTe.
Kaxxabivi n3 aTux KOMIMOHEHTOB MOXET 6bITb
cepTuUhnymnpoBaH, Ho, Kak 6b1J10 YrIOMSIHYTO
Bbillle, cepTUhUKaT BblgaeTcs ro pesynbratam
ucnbiTaHNM 6e30MnacHoOCTN, a B TAKOU CUTyaunmn
KOMMOHEHTbI He 6bIJIN UcnbITaHbl BMecTe. Takum
ob6pa3om, Nnpon3BoaNTEsNIb He rapaHTUPyeT, YTo
3TN KOMIMOHEHTbI He BbI3OBYT KOPOTKOIo 3ambli-
KaHusi, noxapa ni gpyrux onacHbiX cUTyaLnim.
CnepoBartesnbHO, Ay 6e3onacHou akcrnnyara-
yuu n obecrneyeHnss COXPaHHOCTU MY3eNHbIX
npeamMeToB U IKCITIOHATOB MPUOPUTET HEO6-
XoAMMoO oThaBaTh 3aKyrke usgennii B céope,
UCNBITAHHBLIX U CEPTUPULNPOBAHHbIX 10 BCEM
npasunam. CoctaB nsgenusi B coope [OJIXKeH
BKJ1l04aTb UCTOYHUK CBETa U BCE KOMIMOHEHTbI
A0 TOYKMN NPpUCoeUHEHNs K MUTAIOLLEN CEeTH.
Hanpumep, cBeToBOV 6710K BUTPUHBI U T. I.

Mpwn BbiBOPE BapuaHTa 3aKynku Mo YacTaM, CnenyeT
NPUHMMAaTb BO BHMMaHWE TO 0OCTOATENbCTBO, YTO CBe-



Puc. 51. [Mpumep 06pasuia u3 naptiy namn, 0T06PAHHOTO NS NPOBEEHUS UCTILITAHMIA aKKPEAUTOBAHHOM nabopatopuei

Puc. 52. [pmep BbINUCKN U3 NPOTOKONA UCTbITAHIA

TUNBHUK OOMKEH NPUMEHSATLCS B 3NEKTPUYECKOW CeTH,
napameTpbl KOTOPOW (HanpshKeHWe, 4acToTa) COOTBET-
CTBYIOT yKagaHHbIM B nacrnopTe. Ecnu cBeTunbHMK pac-
cunTaH Ha paboTy B CETU CBEPXHU3KOro HamnpsXeHus
(meHee 50 B), To Torga cnegyeTt noaBepratb MCnbiTa-
HUSM Ty 4acTb ONEKTPOYCTAHOBKM, KOTOPAsi BbIMNOMHS-
eT oyHKUMIO TpaHcopMaLmm NapameTpoB NUTaIoLLEN
cetun, Hanpumep, 380/220 B 50 'y, B napameTpbl cetn
CBEPXHU3KOro HanpsbkeHus, Hanpumep, 24 B. Ha npak-
TUKE Takne UCMbITaHWsa TPyOAHO peanu3yemsl, B cnef-

CTBME Yero pekoMeHOyeTCs UCMoNb30BaTb CBETUMbHN-
Ki, npolueaLumne nabopatopHble UCMbITaHKS B TOM BMAE,
Kak OHW ByayT MCMONb30BaTLCA B peanbHOM 06CTaHoB-
Ke, BKOYaa MUTaloLLUIA LLIHYP, C MOMOLLbIO KOTOPOro
OHWM ByayT NPUCOeaMHEHbI K CTaHAAPTHOM 3MeKTpuye-
ckow ceTn 380/220 B, 50 I'y. B npotvBHOM cny4ae cne-
OyeT TpeboBaTb OT UCMONHUTENS padpaboTkn pabo4yer
OOKyMeHTaLMn Ha BHOBb CO3[1aBaEMYIO CETb CBEPXHNS-
KO0 Hanps>XeHWa 1 NMPOBOAUTL UCMbITAHWUS 3TOM CETU
nocne ee MOHTaxa.

N



BbinonHsemble paboTbl MO MOHTaXy, YCTaHOBKE U
HacTpolke 0OopyaoBaHNSA B My3edX AOMXHbI COOTBET-
CTBOBaTb CMEAYIOLLIMM HOPMATUBHBIM AOKYMEHTAM:

B Tpynosoi kogekc Poccumckon @enepaumm
oT 30 nekabpsasa 2001 roga Ne 197-03 - pazgen X
«OxpaHa Tpyga»;

B noctaHosneHve lMNpaButensctea Poccuimmckom
®depepaunm ot 16 ceHTbpsa 2020 roga Ne 1479 «O6
yTBEPXKAEHMM [1paBMn NPOTMBOMNOXAPHOIO peXxmnMa
B Poccuickon ®enepaumnu;

B TOCT 12.0.230-2007 «CucTtema cTraHoapToB
6esonacHocTu Tpyaa. CUCTeMbI yNpaBneHnsa oxpa-
Holt Tpyaa. O6Lume TpeboBaHNs»;

B [IpaBuna ycTpoincTBa anekTpoyctaHoBok (MY3).

[MNepen Ha4anom NpoBeaeHNst paboT paboTHMKaMm MNo-
CTaBLLMKa HeE0HXOOMMO MPONTU MHCTPYKTaXK MO OXpaHe
Tpyda v N0 NOXapHoW 6e30MacHOCTU B OObeKTe Mpo-
BeAeHus paboT. VIHCTpyKTaxK NpoBOAWT cheumanmcT no
oxpaHe Tpyda uin paboTHWMK, Ha KOTOPOro MPUKa30oM
paboTtonatens (Mnv ynofHOMOYEHHOMO 1M NLA) BO3M0-
»KEHbI 3TV 06A3aHHOCTMW.

Ecnn paboTbl BbINOMHATCSA NOAPSAHON opraHusa-
unen, noapsodmk obecnevmBaeT U HECET OTBETCTBEH-

HOCTb 3a coOnaeHe pPaboTHMKaMU YCTaHOBMNEHHbIX
TpeboBaHWin 6e30MacHOCTM, HOPM OXpaHbl TPyda, ca-
HUTapPHbIX HOPM, MPOTMBOMOXaPHOW 6e30MacHOCTU U
3KOMorm4eckorm 6e3onacHoOCTH, a Takxke cobnogeHne
NpaBun BHYTPEHHErO TPYAOBOro pacnopsaka yCTaHoB-
NEeHHOro Ha TEPPUTOPUM 3aKa34mMKa.

K paboTe C 31eKTPOUHCTPYMEHTOM 1 31EKTPO06O-
pyoOBaHMEM [OMyCKalTCa CrneuvanucTbl, WMetoLmne
COOTBETCTBYIOLLMI OOMYCK K «MPOM3BOACTBY paboT B
3NEKTPOYCTAHOBKax» B COOTBETCTBUW C Npasunamm rno
oxpaHe Tpyda npu SKCnnyaTaumm 3NeKTPOYCTaHOBOK,
He Hvke Il rpynnbl no anekTpobesonacHocTy oo 1000 B;
K paboTe B AeNCTBYIOLLEN NEKTPOYCTAHOBKE — HE HUXKE
Il rpynnbl No anekTpobedonacHocTu (MpaBuna no ox-
paHe Tpyda npu 3KCnayaTaumm 3nekTpoyCTaHOBOK
yTBEPXAeHbl Nprka3oM MUHUCTEPCTBa Tpyda M Coum-
ansHom 3awunTel Poccunckon ®epepaumm ot 15 aeka-
6psa 2020 roga Ne 903H). B cnydae nposeneHusa pabot
MO YCTAHOBKE M HACTPOVIKE C MPUMEHEHMEM 3NEKTPOUH-
CTPyMeHTa Ha akkymynsaTopHoi 6atapee, K paboTe fo-
MyCKalOTCHA CNeumManncTbl, KOTOpble MPOLUAN UHCTPYK-
Tax | rpynnbl anekTpob6e30nacHoOCTy.



PASLIE)
HeKkoTOphIe ACIIeKTHI SKCIIAYATALIUA
CUCTEeM SNASKTPOOCBECIILIeHA




Paspen 15

[nsa ncnpasHow 1 6e3aBapuiiHon paboThbl CETE 3NeK-
TPOOCBELLEHNA [OMKHO OCYLLECTBNSATLCH TEXHUYECKOE
obCcnyx1MBaHue 1 PEMOHT. TexHUYeCcKoe 0bCnyK1BaHue
(TO) Brto4aeT B cebs uenblin psg padoT 1 MeponpUaTIi,
KOTOpble 06ecne4mBatoT paboToCNOCOOHOCTb N UCMPaB-
HocTb obopyaoBaHMa. TO MPOBOAAT C UEMbIO Npodu-
NaKTUKN 1 NPeaoTBPaLLEHVS MOMOMOK, 3aMeHbI BbilLie-
LWMX M3 CTPOS OTAENbHbIX COCTaBHbIX YacTein (Menkui
N CpedHWUt PeMOHT). TeKyLLMIA PEMOHT PEKOMEHOYETCS
BbINOMHATL B COOTBETCTBUM C MiaHamu paboT, coCTaB-
NEHHbIMM Ha OCHOBaHWUW Pe3ynbTatoB BECEHHWX M OCEH-
HUX OCMOTPOB. KanutanbHbld PEMOHT 1 MOLAEPHU3aLMS
NPOBOAMTCA B CBA3W C BbIpaboTKOW pecypca, duande-
CKMM VN3HOCOM, OTCYTCTBMEM Ha PbIHKE 3anacHbIX YacTel
N TEXHWNYECKOW NOAAEPKKN CO CTOPOHbI MPOV3BOAUTENS
o6opynoBaHns, HeoOXx0aMMOCTM BHEOPEHNS HOBbIX TEX-
HONOrMM W T.M., @ TaKxKe ANs YyCOBEPLLUEHCTBOBAHNUA Ce-
Tel 1 OTAENbHbIX, BXOAALLMX B HUX, SNEMEHTOB.

Komnnekc paboT ¢ Lenbio NoaaepXaHmsa akcnnyara-
LMOHHBIX MoKasaTtenen Ha UsHa4anbHO NpeayCMOTPEH-
HOM YPOBHE CETEN BHYTPEHHEIO U HAPY>KHOrO OCBELLe-
HUS 1 X SNEMEHTOB, BKIOYaET B CeOS:

B npoBefeHVe TEXHNHYECKOro 06CNyKMBaHNSA
1 NNaHOBOr0 PEMOHTA, BOCCTAHOBUTENBHOMO
PEMOHTA B Clly4ae aBapuinHbIX CUTyaLni;

B HakonneHve 1 U3yyeHue onbiTa SKenyaraumm
obopynoBaHus;

B BLISIBNEHVE 1 YCTAHOBMEHWE ONTUMAaNbHOM
NePUOANYHOCTU U ANUTENBHOCTM NPOBEAEHNS NNa-
HOBO-NpenynpeamTeNbHbIX U TEKYLLUX PEMOHTOB;

B cocTtasneHve rparkoB TEXHUYECKOro 06Cny»u-
BaHWSl, yYUTbIBAIOLLIErO KOHKPETHbIE YCNOBUS
MO MCNONb30BaHMIO 0O0PYAOBAHNS;

B KOHTPOMb Ka4ecTBa OCyLLEeCTBNAEMbIX paboT
MO PEMOHTY M KOHTPOIMb pe3ynbTara No COCTOAHMIO
OTPEMOHTUPOBAHHOO 0O0PYAOBAHWS;

B aHanu3 1 cpaBHeHWe NapameTpoB 1 Nokasarenen
TEXHMYECKOrO COCTOAHNSA 060PYAOBAHNSA A0
1 NOCNe PeMOoHTa NO pesynsTataM UCMbITaHWI.
TexHnyeckoe o6cnyKMBaHWE — 3TO OCHOBHOE MpPO-

dunakTndeckoe meponpusaTue, Heobxogmmoe ang obe-

CcneveHns HagexHor paboTbl OCBETUTENBHOrO 06opy-

posaHua. OHO cokpallaeT oOwmii 06beM PEMOHTHbIX

paboT 1 NO3BONSAET OTCAEXMBATL COCTOSIHNE 060PYA0-

BaHUS.

TexHn4eckoe 06Cnyx1MBaHMe NPOBOAMTCA B NPOLEC-
ce paboTbl ob6opynoBaHus (6e3 AnUTENbHOro BbiBOAA
N3 aKcnayaTaumm) ¢ MCNoMb30BaHWEM €ro NepepbIBOB
B paboTe, 4TO NO3BONSET HE MPENATCTBOBATL HOPMaslb-
HOMY X0ay paboTbl OCHOBHOIO KOMMMeKca My3es.

B cocTaB TeXHMYeCKOro 0OCNyXMBaHNS BXOOSAT CU-
cTemMaTMyeckmin Hag3op 3a pabdboton obopynoBaHus,
3KCMNyaTaunoHHbIV yxof, COaepxaHne o6opynoBaHus
B MCMPaBHOM COCTOSIHWUM, BKIHOYAOLIME CnemytoLme
no3Mumu:

B cobnofeHve yCcnoBmin CNOb30BaHua 1 rpadmka
paboTbl 060PYyAOBaHNS B COOTBETCTBMM C UHCTPYK-
Lmelt Npou3BoanTEnNs;

N

B orpaHnyeHve Harpyskm Ha o6opynoBaHue
B COOTBETCTBUM C NACMOPTHBLIMW AaHHbIMW, HEQOMY-
LLieHWe 1 NpefoTBpaLLeHne neperpyskmn obopyno-
BaHWNS;

B cTporoe cobnoaeHVe yCTaHOBNEHHbIX HOPM
NCNOMb30BaHMA PEXMMOB PabOThl ANEKTPOCETEN;

B BO3MOXHOCTb OCYLLECTBUTb HEMEONEHHYIO
OCTaHOBKY 060pyNoOBaHMA B Clyvae HapyLLUeHWUIA ero
HopMasnbHOM paboThl, BedyLLUmMX K Bbixogy 060pyno-
BaHWA U3 CTPOSA, NMPUHATE MEPbI MO 0OHAPYXXEHNIO
N YyCTPaHEHUIO TaknX HapyLLEHW;

B BbIFBNEHME CTENEHN N3HOLLEHHOCTU 1 paboToCMO-
COBHOCTU OTAENBHbLIX ANTEMEHTOB CETU BHYTPEHHErO
N HAPY>XHOrO OCBELLEHMSA, AOCTYMNHbIX AN OCMOTPA,
N getanem n nx CBOEBPEMEHHasA 3aMeHa;

B NpPOBEPKM BbIMOMHEHNA ONEepaTUBHbLIM
1 OnepaTnBHO-PEMOHTHBIM MEPCOHANOM MaHUMYs-
umri no TO sHepreTu4eckoro obopyaoBaHns
N OLEHKM Ka4eCTBa 1 MOHOTbI 3TUX MaHUNyNAUWA;

B o6HapyxeHus 0edeKToB, KOTOPbIE MOTYT CTaTb
APUHMHON MONOMKM UV HEOXXMAAHHOMO BbIXO4a
obopynoBaHMs U3 CTPOS.

PaboTbl No obcnyxmBaHWio 31eKTPo0b0opyaoBaHMS
ceTelt BHYTPEHHErO M Hapy»HOro OCBELLEeHUS OOSKEH
OCYLLECTBMATL KBANMAOUUMPOBAHHLIA NepcoHarn, npo-
LeAWmMi NoaroToBKy Mo CNeUnanbHOCTN 3MEKTPOMOH-
Tep No PEMOHTY 1 0OCNYXMBaHWUIO anekTpoobopynosa-
HUS.

MogrotoBka pPabOTHMKOB OpraHM3aunn, BkIoYas
npoBeferHne oba3artenbHbix dopM paboTbl C NepcoHa-
NOM, NOAAEP)KAHME 1 NOBbILLEHVE ero KBanudukaumm,
LOSKHbI COOTBETCTBOBAaTL TPEOOBAHUAM, N3NOXKEHHbBIM
B [NpaBunax paboTbl C NEPCOHANOM B OpraHm3aumsax
3NEKTPOSHEPreTnkn PO.

ONeKTPOMOHTEp, BbINONHAS paboTbl N0 0OCyXMBa-
HUIO 9neKkTpoobopynoBaHns, CETEN BHYTPEHHENO N Ha-
PY>KHOIO OCBELLEHMSA, AOMKEH PYKOBOACTBOBATLCS:

B [lpaBunamm yCTponCcTBa NeKTPOYCTaHOBOK;

B [paBunamm TeXHUYECKOM 3KCMnyaTaumm SnexkTpo-
YCTaHOBOK NOTPEOUTENEN SNEKTPUHECKOM IHEPTUY;

B VIHCTpyKUMEN NO NPUMEHEHMIO U UCMbITAHWIO
CPEeACTB 3aLUMTbl, MICNONb3YEeMbIX B 3NEKTPOyCTa-
HOBKax;

B Cl152.13330.2011 «EcTecTBeHHOE 1 NCKYCCTBEHHOE

oCBeLLeHVe>;

B [paBunamm No oxpaHe Tpyaa nNpw akcnnyaraumm
3NEKTPOYCTAHOBOK;

B [lpaBvnamu No oxpaHe Tpyaa npu paboTe Ha BbICOTE;

B [pasunamm NPOTMBOMOXAPHOrO PeXmnMa
B Poccurckon denepaunu;

B [pasunamm No oxpaHe Tpyaa npu padoTe
C QNEKTPOUHCTPYMEHTOM M NPUCMIOCOBNEHMAMMN.
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