2.5. CBeroBas cpejna.
Bo3aencrBue Ha 4YeJ10BeKA

CBeTOTEXHHYECKHE BEJINYNHBI

CBETOBBIC M3JIYYEHHs] BXOAAT B ONTUYECKYIO YaCTh CIIEKTpa
AJICKTPOMATrHUTHBIX KOJICOaQHUM.

1. CeeroBeiM moTrokoM @ (J1IrOMEH, JIM) HAa3BIBAETCS MOIIHOCTE
JIYYMCTOM DHEPIHH, BOCIPHUHUMAEMasi KaK CBET, OLlEHHUBaeMasl
110 JECHUCTBUIO HA CPEIHUM YEIIOBEUECKUM TJ1a3.

2. Cuna csera | (kamgema, Kx) - 5TO IPOCTPAHCTBEHHAs
IUIOTHOCTh CBETOBOIO MOTOKA, 3AKJIKOYEHHOTO B TEJIECHOM
yriie (), KOTOpbIM KOHUYECKOU MOBEPXHOCTHIO OTPAHUYNBACT
4acTh IPOCTPAHCTBA. § R S
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CBeTOTEeXHHMYECKHUE BeJINYUHBI (IIPOJOJIZKEHME)

3. Ocseménnocts K (JIrokc, 1K) - 5TO MOBEPXHOCTHAS MIJIOTHOCTE
CBETOBOTO IIOTOKA, OTHECEHHASA K INIOMIAAXA S, HA KOTOPYIO OH
pacnpenensaercs. BeanunHa 0OCBENIEHHOCTH 3a1a€TCA B HOPMax.
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4. SIpxocts mosepxHoctd (L, K1/M?) - 5TO OTHOWIEHUE CHIIBI
CBETA, K IPOCKIUU CBETALICUCI MOBEPXHOCTU HA ILIOCKOCTh,
MEPIEHAUKYIISIPHYIO HAIPABICHUIO PACIIPOCTPAHECHUS CBETA.
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JlericTBHE CBETOBBIX M3JIy4YCHUHA

1. CBer oOecneynBaeT CBSI3b OpPraHM3Ma C OKPYKaIOIIEH CpeaoH,
nepegauy 80% umHOpMaIKM, 001aJaeT BHICOKUM OHMOJIOTHYSCKUM
U TOHU3HUPYIOIIUMM JeiicTtBUeM. HawnOosiee OmaronpusareH s
YEJIOBEKA  €CTECTBEHHBIM CBET, IPUYEM B  OTIHMYME  OT
UCKYCCTBEHHOTO, OH COJCPKUT TOpa3lo OOJBIIYI0 JOJIO
yIBTPa(PUOIECTOBBIX JTyUYECH.

2. IIpn HEmOCTAaTOYHOM OCBEMIEHHOCTH Y YEJIOBEKA MOSBIISICTCS
OIIYIICHUE JUCKOM(OpPTa, CHUIKACTCS AaKTUBHOCTb (DYHKIUM
[MHC, mnoBeimaercs yromJsiemMocrb. Ilpu HemocrarouHoun
OCBEIIEHHOCTH  PA3BUBACTCI  OJHM30PYKOCTh,  YXYAIIACTCA
polecc akkomomauuu. [lpu upesmMepHOU APKOCTU CBETALIECUCS
MOBEPXHOCTH MOYKET HACTYUTh CHH)KECHHUE BUJIMMOCTH OOBEKTOB
pasinueHus u3-3a ciaensmero 3¢ dexra.



OineHKa 1 HOpMUPOBAHUE €CTECTBEHHOI0
OCBeIlCHUSA

EcCTeCTBEHHOE OCBEIIIEHUE HEMTOCTOSSHHO B TEUEHUE CYTOK U
IIO3TOMY €r0 OILICHUBAOT OTHOCHUTEIILHOU BEJIUYUHOU -
ko3 puieHToM ecrectBeHHOM ocBeléHHOCTH KEO B %.
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rIe EBH - OCBCIIEHHOCTDh B JAHHOM TOYKE ITOMECIICHUS, JIK;
E - ogHOBpeMEHHas OCBEIIEHHOCTh OT HEOOCBO/A, JIK.
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Bemmunna KEO n3mepsercs B
HECKOJBKHX TOYKAX IO MPO-

IOJIPHOMY pa3pe3y IMOMEIICHUS @

Y C HOPMOM CPABHUBAECTCS MHU-
HUMAJIbHAI BEJIUYHUHA.
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HopMbl 321a10T OT TOYHOCTH PadoTHI.



HopMupoBaHue HCKYCCTBEHHOI'0 OCBeEIeHUS

[ a3 dyenoBeka BOCOPUHUMAET SAPKOCTh, HO HOPMBI 33JIat0TCS I10
OCBEIIEHHOCTH, TaK KakK HOPMHPOBAHHE MO SPKOCTH KaxKIOM,
OJITHOBPEMEHHO BUJMMOM MOBEPXHOCTH, 3aTPYAHUTEIBHO.

HopMupyeMbiM  mapamMeTpoM  SBISIETCA  JONyCTHMAs
MMHHMAaJIbHAS OCBEIEHHOCTh E (JIK), KOTOpas yCTaHABIMBACTCA B
3aBUCUMOCTH OT CIEAYIOIUX (PaKTOPOB:

1. XapakTeprucTrKa 3pUTEIbHON pabO0ThI (paOOThI IO TOYHOCTH
JEJIIT Ha 8 pa3psiJioB).

2. Konrtpact oObekra ¢ (poHOoM paznuueHus K, KOTOpbIii
ONPEJICNIACTCI OTHOIICHHUEM aOCOJIOTHOM Pa3sHOCTH MEXKIY
SIPKOCThIO 00bekTa L n hona L o K APKOCTH (doHa.

Pazauuaror xoHTpacT: 00JbIIION
K=|L,-L,|/L, IO KOHTP oi
CpEIHUM, MAJIBIH.




HopMupoBaHue HCKYCCTBEHHOI'0 OCBeEIeHUS

(mpoxoJskeHue)

3. XapakrepucTruka poHa, KoTopas 3aa€TCsl B 3aBUCHUMOCTH OT
KOA(p(ULIMEHTa OTpaXCHUS CBETa P (pa3andaroT (POH CBETIIBIM,
CpEIHUN, TEMHBIN ).

4. Buna ocBenieHus (0011ee Wi KOMOMHHUPOBAHHOE).

5. Tunm wucTOYHHWKA CBeTa: JaMIbl HAaKaJIWBaHUSA WA
razopaspsgHble (s  ra3opas3psSaHbIX  JaMIl  HOPMBI
OCBEIIIEHHOCTH 3aJal0TCs BBIIIE, TaK KaK CBETOBas OTaaya
3TUX JIaMI OOJbIIE€ M HET CMBICIIA 3aJaBaTh MEHBIIYIO
HOPMAaTHUBHYIO OCBEIIEHHOCTD).

IlpuMepbl HOPMUPOBAHUSA OCBEIEHHOCTH
MexaHnYeCcKuH 1eX: MECTHOE B COCTABE KOMOMHUPOBAHHOTO MPH T'a30-

paspsaaHbix Jtammnax - 1800 nk.; oOmiee B coctaBe KOMOMHUPOBAHHOTO -
200 nx.; ogHO obmree - S00 nK; mpu namax HakaauBaHus - 1350 Jk,

150 nk, 300 1K COOTBETCTBEHHO.
2.11. YavuiieHye ¢cBeTOBOIr0 pexumMa




YaydiineHue CBeTOBOI0 peKkumMa

Kiaaccupurkanus cucTeM OCBelleHUs
U CKYCCTBEHHOE OCBEIIICHME 110 BU/LY JACJIAT:

‘ O01ee paBHOMEpHOeE ‘

‘ O0111€ee JIOKAJIU30BaAHHOE ‘

‘KOMﬁHHI/IpOBaHHOBZ ‘ ‘Oﬁmee+ HMeCTﬂoe ‘

Ilo HKIHMOHAJLHOMYV HAZHAYECHUIO:

‘ Pabouee ‘ ‘l[emypnoe ‘ ‘ABapm”moe‘

CoBMeniéHHoe ocBelleHue

‘ECTeCTBeHHOG‘ + ‘I/ICKyCCTBeHHOG ‘ -




U cTOoUHMKH cBeTa

OCHOBHBIE XapaKTePUCTHUKU

1. Pabouee nanpsbkenue U (B) u snekrpuyeckas MomiHocTh N(BT).
2. CBeTOBOM MOTOK JaMIibl @ (Jim).

3. XapakTeprCTHKaA CIICKTPa U3TyUCHMUS.
4. Cpok ciy>k0bI JamIibl t, gac.

5. KonctpykTtuBHBIE TapamMeTpsl ((hopma KOJIObI JIaMITbI, TEJIa
HaKaJja; HaJIMYKUE U COCTaB ra3a, 3alOJIHSIOIEIO KOI0y).

6. CeeroBas oTHa4a Wik 3KOHOMUYHOCTH (P (iM/BT), TO ecTh
OTHOIIEHHWE CBETOBOTO MOTOKA K MOITHOCTH JIAMIIHI.
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UcTouHukH cBeTa (mpoaoJkeHue 1)

1. Jlamnbl HakanuBanud (JIH)

CBeueHrE BO3HHUKAET B pe3yJIbTaTe HarpeBa BOJIbL(PPaMOBON HUTH
710 BBICOKOW TEMIIEPATYPhl.

Tuner navmn:  HB - HakanuBaHUA BaKyyMHas.
HI' - HakanuBaHus ra30HANOJIHEHHAS.

Hb - HakanuBaHMs1 OMCIMpaibHAs.

Ilpenmymiecrea_JIH: manbie radaputhbl, IPOCTOTA BKJIKOYCHUA,
HEUYYBCTBUTEIBHOCTDb K BHEIIIHEW TEMIIEPATYPE.

Henocrarkm JIH: Hu3kas cBeroBas otrmada ( 7-20 nm/Br),
HEOOJMbIION CpOK CcayxkObl (10004), BOCHPUMMYMBOCTBL K
M3MECHCHHUIO HAIpsKCHUS, MPeoOIagaHue B CIEKTPE H3TyUYCHUS
KPACHO-KEJITHIX TOHOB.



U cTOYHUKH cBeTa (IIPOIOJIKEHUE 2)

2. I'ajtorenHble JJaMIIbl HAKAJINBAHUSA

Hanuuue B Koj0e mapoB Mojaa MOBBIMIACT TEMIIEpaTypy Hakaia
criipaid; oOpa3yrlHuecs Iapbl BoJibPpaMa COCOUHSIOTCA C
HOogOM H BHOBb OCEHAIOT Ha BOJb(PPaMOBYI CHHUpalb,
NPEMSATCTBYS PACHBUICHUIO BOJIbL(PPaMOBOM HUTH.

IlpenMyniecTBa_TraJlOTCHHBIX JIaMIT: OO0JIE€ BBICOKAs, YEM Yy
JaMIl HakalduBaHUs cBeTtoBas ordada (mo 40 1m/BT), cpok
cy>x0b1 30004, ciekTp U3ydeHHUs 030K K €CTECTBEHHOMY.

3. 'azopaspsiaHbie JJaMIIbI

M31y4aroT CBET B pe3yibTare AJIEKTPUUECKUX pPa3psjioB B
napax rasoB. Cioi ToMHHO(Opa  IpeodpaszyeT
JICKTPUYCCKUE pa3psabl B BHAUMBIN CBeT. Pa3zaumyaror
razopa3psiinble JiaMIbl HHM3KOIro (JIFOMHHECIHEHTHbIE) M
BbICOKOTI0 TaBJICHHUSI.



5 U cTOYHMKH cBeTa (MPOaoJIKeHue 3)
JIroMuHecueHTHbIe JaMibl (JIJI)

Mapku aammn: JIb - mamna 6exoro csera, JIJI - 1amiia THEBHOTO
ceera, JITB - mamma Tté€mno-Oemoro cBera, JIXB - mgamma
xonoaHoro ceera, JIALL - naMna ¢ yay4dieHHON [IBETONEPEAAYEH.

Ilpenmymiecrra_JIJI: 3HaunTenbpHas ceeroBas oraada (40-80 1m/BT),
OosblION CpoK CaykObl (80004), cHexkTp H3IydeHHs OIM30K K
€CTECTBEHHOMY CBETY.

Henocrarkm JIJI: Oonbine rabapuThl, 9yBCTBUTEIBHOCTD K HU3KOU
TeMIIepaType, MyIbCalus CBETOBOTO MOTOKA, BBICOKAs! CTOUMOCTb.

I‘a30pa3pﬂzmble JIAMIIbI BBICOKOI'O 1aBJICHUA

Mapxku aamn: JAPJI - nyrosas pryrHas momuHecreHTHas, AKeT -
nyroBasi KceHoHoBas TpyOuaras, J/IHaT - qyroBas HarpueBas TpyOdaras.

IlpenMyniecTBa: 3TH JIaMIbl padOTalOT IIPH JTIOO0H TEMIEpaType.

HpI/IMeHeHHe: JJI OTKPBITHIX INIOITAI0K U B BBICOKHUX ITOMCIICHUAX.
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Puc. 33 Hekoropslie TUNIBI JaMil (MacmITa0bl pa3Hble)

a - KpUNTOHOBAs; O - 3epKajbHasi; B - rajnoreHHas; r - JIPJI; o - JIHaT;

1 - oTpaxkaromuii cjaou; 2 - HUTh HaKaja; 3 - KBapieBas koyioa; 4 - pTyT-
Hasl KBaplieBas JIaMIla; 5 - BHEIIIHSISL CTEKJISIHHAS K0j10a; 6 - TFOMHUHODOD;
'/ - TOpenKa, 3al0JIHCHHAS ITapaMK HaTPHsL.



-

Puc. 34 JlamMnbl HAKAJUBAHUSA 001€ero HA3HAYEHUS

1. Hb 220 - 100 - HakaiuBaHus OWCIIMpaJibHAas, CBETOBOM MOTOK -
1240 1M, cBeToBas otmada - 12,4 mm/BT;

2. HBK 220 -100 - nakanuBaHus OUCIIMpaibHasi KPUIITOHOBAs, CBETO-
BOM ITOTOK - 1380 1M; cBeToBast otmada - 13,8 mm/BT.



} OcBeTHuTE/IbHBIE IPHOOPHI

OcBeTUTENbHBIE MPUOOPHI BKIIOYAIOT HCTOYHHUK CBETA U
apMarypy. IX nensit Ha CBETUIIBHUKHU U IIPOKEKTOPHI.

XapaKTepUCTUKU CBETUIILHUKOB: 1 - KpUBBIE paclnpeacicHuUs
CHJIBI CBETA; 2 - 3alUTHBIA yroj (oT ocnermieHust), 3 - KII/]
CBETHWJIbHHMKA, KaK OTHOIIIEHHWE CBETOBOTO MOTOKA CBETUJILHUKA K
CBETOBOMY ITOTOKY MCTOYHHKA CBETA.

IIo pacnpenesenuo cBeToBoro | I1o MCnoJTHEHHIO CBETHJIbHUKH

MOTOKA CBeTHWJILHUKHM JeJIAT: | JeJAT:
- IPSIMOTO CBETA; - OTKPBITHIE;
- IPEUMYIIECTBEHHO MPSMOTO - 3aIUIIEHHBIC;
CBETa; - OpBI3TO3alUIIEHHEBIC;
- PaCCESIHHOTO CBETA; - B3pPBIBO3AILLMIIEHHBIC U AP.

- OTPaXXEHHOTO CBETA.
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Puc. 35 Kpusblie cuibl Puc. 36 3amuTHBIN yroJ
CBETA CBETUJIbHUKA CBETUJIbHUKA
| - mmpokas; a - C JIJAaMIIOM HaKaJIMBaHUSI
2 - paBHOMEpHA; 0 - C JFOMHHECILICHTHBIMU

3 - my0Ooxkas. JTAMITOM.



PacuéTnl ocBeleHusa

IIpOCKTHPYSI OCBETUTEABHYIO YCTAHOBKY, HEOOXOJIMMO PElIaTh
CIIEAYIOIIME BONIPOCHI:

1. BpiOop THma wuCTOYHHKA CBeTa. PexomeHnmyercs
IIPUMEHATH Ia30Pa3psIHBIC JIAMIIbI, a JJIs IIOMEIICHUM, T
TeMmIiepaTrypa Bo3ayxa MoxeT ObITh MeHee +10 °C, cienyet
OTJaBaTh IPEANOYTCHUE JIaMIIaM HaKaJIMBAHUS.

2. BpiOOp cucTteMbl OCBelleHUS. boliee 3KOHOMHYHOM
SABJISIETCS CUCTEMa KOMOMHHUPOBAHHOIO OCBEIICHMS, HO B
TMTHEHUYECKOM OTHOIIIEHUH CHUCTEMa OOIIEro OCBEIICHUS
0oJiee COBEpIICHHA.

3. Be1OoOp THma CBETHIIBHUKA C YYETOM 3arpsA3HEHHOCTH
BO3IYUIHOW CPEIbl, PACHPEACICHUA SAPKOCTEU U C

TpeOOBaHUSIMH B3PBIBO- U MOKapOOE30IMaCHOCTH.
Jlna pacuéma oceeuienuss nNPUMEHAIOM Memoo KoIppuuyuenma

UCNOIb306AHUA C6EMOBO20 NOMOKA U MOYCYHBLU MEMOO.



2
o e |Ih

h
2 0009 L - nnuHa, B - mmmpuna,

th“ H - BnIcoTa momenieHus
N * h - BBICOTA ITOZIBECA

| N CBCTHUJIbHUKOB,;

0 H hp - BBICOTA OT [oJia J10

- - - paboyeil MOBEPXHOCTH;

hc - BBICOTA OT HOTOJI-

v Ka 10 CBETHJILHUKOB, M.
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Puc. 37 PacuéTHas cxeMa npu NPOCKTUPOBAHUU CUCTEMBbI 001{Er0
OCBCINECHUSA METOA0M KO3(P(PUIHEHTA UCIIOJIH30BAHUSA
CBETOBOI0 MOTOKA

a - JaMIIbl HAaKaJIMBaHMS; O - JIOMUHECILICHTHBIEC JIAMIIHI.




1. MeToa ko3 puiueHTa MCN0JIb30BAHUA
CBETOBOIO NMOTOKA

MeTon npuMeHseTcs JUIS pacuéra 00IIero OCBeIIeHHs.
[Ipn ycTaHOBKE JJaMIl HAKAJIMBAHUS ONPEICIISIIOT TpeOyeMblid CBe-
TOBOM MOTOK @ (JIM) JIaMIIbl, YTOOBI 0OECIIEUUTh HOPMY EHOp (JIK).

o 2K SE,
D

rae Z. - koophuuueHT HepaBHOMEepHOCTH ocBemeHus (1,1-1,2);
K, - ko3unment 3amaca, KOTOPbIN yIUTHIBACT CTAPCHHE
JaMIIbl ¥ 3anbLIEHHOCTH (1,3-1,5);
S - IJIOIIAaJb OCBEMIAEMOM ITOBEPXHOCTH, M
N - KOJIWYECTBO JIaMII, KOTOPOE 3aaETCH;
1N - KO3(PUIMEHT UCHOIB30BAHUS CBETOBOIO MOTOKA PaB-
HBIA OTHOILIEHUIO MOJIE3HOTO CBETOBOTO MOTOKA K CyM-
MapHOMY ; 3aBUCHUT OT MHAEKCA MOMEIICHMS, KOd(DhHU-
IIUEHTOB OTPAXKECHUSI CBETA M OT THUIA CBETUJIbHHUKA.

2.
’

[Ipn TIOMHUHECLIEHTHBIX JJaMIlaxX Mo 3TOK (hOpMyJIe HAXOAAT N.



Puc. 38 Cxema 115 pacuéra MeCTHOI0 OCBElIeHUS TOYCYHbIM
METO0M

A - pacuérHas TOYKa;
d - pasmep o ropusonTany, m;
h - pasmep no Bepruxanu, m.



2. ToueyHbI METOA pacY€éTa OCBEIeHUS]

MeTon  IpUMEHSIOT JUIS  pacdyéra MECTHOIO OCBEIICHMS,
OCBEIIICHUS HAKIOHHbBIX TOBEPXHOCTEH, HAPYKHOTO OCBEIICHUS.
OH makoce Modcem Oblmb UCNOAL30BAH OJI pacuéma oOue2o
ocBelleHUs, 0CODEHHO NPU CEEMUTIbHUKAX NPAMO20 C8emd.

HeoOxomuMeIii ¢cBeTOBOM MOTOK amiisl @ (1m)

how e U - KO3 OUIUEAT 110 YYET
“ZE | ne W hPur ydery

D = orpaxkeénHoro ceera (1,1);XE -
3 Mob CyMMapHas yCJIOBHAas OCBeméyHJIIJOCTL
1000 X K

Yci1oBHASL OCBEIEHHOCTD IS
Vcenosnou oceewiénnocmbio Ha3b618a€M-CReTIIEHUKOB OIIpeeIISTCS IO

Csl OCBEWEHHOCMD, CO30A8aeMAs C6€-  rpadhuKaM IPOCTPAHCTBESHHBIX
muabruxom ¢ ramnou @ = 1000 m.  pzomoxe (puc. 39).



I'paduk NpoCTPAaHCTBEHHBIX U30JII0KC




