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BBenenmne

[IpoekTupoBaHue W  3KCIUTyaTalds  YCTaHOBOK
UCKYCCTBEHHOT'O BHYTPEHHETO M HAPY>KHOI'O OCBEUICHUS —
OJIMH W3 BAXHEUINX ACMEKTOB JACATEIBPHOCTH WH)KEHEpa-
ANEKTPUKA. YCTAaHOBKA  HWCKYCCTBEHHOTO  OCBCIIEHUS
SIBJISTFOTCS CaMbIMU MaCCOBBIMHU WHXEHEPHBIMU
ycrpoiictBamu  (Gosee 1.5 MIIpA. CBETOBBIX  TOYEK
CyMMapHOH MOIIHOCTBIO oOKojio 150 wmuH. KBT) W
notpebmsator  okono 20 % Bcelr  BbIpaOaThIBaeMOM
anexktposHeprun (cBeime 220 wmapa. kBrt.u). Ilostomy
npodeccHoHanbHbI MOAXOJ K HUX OCYIIECTBICHUIO U
AKCIUTyaTalliM MpsIMO CBSI3aH C DHEpProcOepekeHueM u
YMEHBIIEHUEM TPY03aTpar.

Cobmronenue HAyYHO 000CHOBaHHBIX
CBETOTEXHMYECKMX HOPM CIOCOOCTBYET HCKITIOYCHHIO
KaKuX-TM00 OOBEKTHBHBIX MOMEX IMPU PELICHUU TOW HIIU
MHOM 3pUTENbHOM 3aaul U KOM(OPTHOMY BOCHPHUSTHIO
BU3yalIbHON HWHGpOpMAMK 0e3 HANpPsHKEHUS W yTOMIICHUS
rina3. Ecnu ykazaHHbIe HOPMATHBBI HE BBITTOJNHSIOTCS, TO
3HAUWTENIbHAS  YacTh  JKU3HCHHBIX  CHJI  YEJIOBEKa
pacxoJyeTrcsi Ha [MPEoJOJIeHUE TMOCIEACTBUI “TIOXOro
OCBEILIEHUA .

KauectBenHoe, “xoporiee ocBemnieHue”,
YIOBIIETBOPSIIONIEE CBETOTEXHUYECKUM HOPMaM, MO3BOJISIET
YeJIOBEKY JIETKO, OBICTpO U 0O€30MacHO OPUEHTHUPOBATHCH,
nepemMeniaThCsl B OKpYKarollel cpeie ¥ BBIIONHITh Ty WX
HHYI0 paloTy.

[Ipenmaraemoe  yuebHOEe  mocobue,  MPUMEPHO
coBmagas ¢  pabouedt  mporpaMMoONl  AWCITUTUTHHBI
“DJIEKTPUYECKOE  OCBEILICHHE, YUTAaeMOW  CTyJACHTaM
cnenpanbHocTH 140211 (100400) — «DnekTpocHAOKEHHUE
MOXKET CIYy)XHTh WM TMPAKTHYECKHUM TOCOOWEeM Tpu
PEIICHNH Pa3IMYHbIX 3a/1a9 OCBEIICHUSI.



4

1. PACYET U HPOEKTUPOBAHUE BHYTPEHHEI'O
OCBELIEHMSA ITPOMBIIVIEHHBIX ITPEAITPUATUHN

1.1. OOmmue mojoKeHUA

[IpoekTupoBaHre OCBETUTEIBHBIX YCTAaHOBOK (OVY), sABISASACH TBOPUECKUM
MPOIIECCOM, MOTUUHSAETCS OOIMM TonoxkeHusIM npuHsATeiM B CHull 23-05-95,
BCH-59-88, CH-541-82. B o0mem ciy4dae pa3iuyaroT CICAYIOIINEe CTaauu
MPOEKTUPOBAHMUSL:

- TEeXHUKO-dKOHOMHYeckoe oOocHoBaHue (TD0); TeXHWUYECKUH MPOEKT
(TTI); paboune ueprexu (PY); Texuno-padouwnii mpoext (TPII).

Ecnu mpoekT OCBEHIEHHS BBINOJHIETCS OTACIbHO BHE KOMIUIEKCAa BCEU
MPOEKTHOM JOKYMEHTAllMM, TO, KaK IMPaBWJIO, OH JOJDKEH COAEPKATb OIHY
craauio — TPII. B ocranbHBIX cilydasX PEKOMEHIYETCs BBINOJHATH JBa dTana
npoektupoBanusi TOO u TPII U TOJBKO B OYEHB CIOXKHBIX CIydasix — BCE
yetbipe. Ha »stame TOO B KpaTkoil TMOACHUTENIBHOM 3allMCKE W3JIararoT
OCHOBHBI€ TOJIOKEHHUS, ONPEACIIIOT OOUIYI0 MOIIHOCTh U MPUBOJSAT CMETHO-
dbunaHcoBBIM pacuer. 3amaya TII — nOpUHATHE OCHOBHBIX pEUIEHUH W
ONPENEIICHUE OKOHYATENBHON CTOMMOCTH YCTaHOBKH. B cocta TII Bxoasr:

- TOSICHUTEJIbHAS 3aIMCKa;

- BEJIOMOCTb OCHOBHBIX TEXHUYECKUX MTOKA3ATENEM;

- 3asBOYHAs BEIOMOCThH 3JIEKTPOOOOpyAOBaHUsA, KaOelpHbIe H3ACTUS U
OCHOBHBIE MaTe€pHabl;

- IUIaH — CX€Ma BHYTPEHHEHN NUTAIOIIEN CETH U IIJIaH BHEIIHEUN CETH;

- OCHOBHBIE€ CTPOUTEIbHBIC 33JJaHHs, CMETA.

B BenoMocTH OCHOBHBIX TEXHUUYECKUX MTOKA3aTEIEH YKa3bIBACTCS ILJIOIIA/Ib
MIOMELIEHHUS], MPEUMYLIECTBEHHAs OCBEIICHHOCTb, IPEUMYLIECTBEHHBIN THII
CBETWJIBHUKOB, yJEJIbHas M YCTAHOBJICHHAS MOIIHOCTb, YMCJIO CBETHJIBHUKOB
00IlIEer0 U MECTHOTO OCBEIICHHMS], YUCIO KOHTAKTHBIX Pa3beMHBIX COEAMHEHUIA,
MIPEUMYLIECTBEHHBIN POJ TPOBOJKHU.

3asBOYHBIE  BEIOMOCTH  COCTaBIIAIOTCS  YKPYIMHEHO 1O  OOUUM
XapakTepucTukaMm wusfenuil. Hampumep, CBETWIBHMKHA ISl B3PBIBOOIIACHBIX
MOMEIIEHUM, TPOBOJIa U30JMPOBAHHbIE CEUEHUEM OT — J10. CMeTa cocTaBisieTcs
B IIOJTHOM 00BbEMeE.

OpHako AJisl BBITIOJHEHHUS TTOJIHOLIEHHOTO MPOEKTa OCBEILICHUS, HAJl0 3HATh
0 MPOEKTHPYEMOM O00BEKTE OYKBAJILHO BCE:

- JIETaJbHYK0 IUIAHUPOBKY 3JaHHS MO BCEM OTMETKAM, BKIIKOYAs Pa3HOTO
poJia TUIOMIAKH, TTOABAJIBI, BRICOTHI MOMEIIEHUNH, OCOOCHHOCTH CTPOUTEIBHBIX
KOHCTPYKIUH, PAcIONI0KEHHE TEXHOJIOTHYECKOTO 000pYy10BaHUS, BEHTUIISIUH,
BOJONIPOBO/Ia, KAHAIM3allMM U OTOIUIEHWS, YCJIOBHUS Cpelbl B IOMEIICHUSIX,
4KCIIO padovMX U T.J.
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IIpoekTupOBaHWE MOXKHO pa3leiIuTh Ha TPU YACTHU: CBETOTEXHUYECKYIO,
AJIEKTPOTEXHUYECKYI0O U COCTaBJ€HHE cXeM M crneuupukaunid. OnHako ams
KOHKPETHOI'O MOMEILEHUSI BCE BOIPOCHI PEIAIOTCA KOMIUIEKCHO, TaK, BbIOMpas
CBETWJIBHUKH M, pa3Mellas uX, HEOOXOAUMO YUUTBIBATH YCIOBUE TPACCUPOBKHU
I'PYIIIOBBIX CeTeW. B ceTeBol 4acTy HadaabHBIM U KJIFOUEBBIM SIBIISIETCS BOIIPOC
0 pa3MelleHUE IPYNIOBLIX UTKOB, 3aT€M KOMIIOHYIOTCSI U HAHOCSITCS HA IUIAH
BCE BUJIbI CETEN U IPOU3BOJINUTCS PACUET UX CEUEHUU.

1.2. CperoTexHHYeCKHE PacyeThbl OCBETUTEJIbHBIX YCTAHOBOK

3agadeil CBETOTEXHUYECKOTO pacueTra OCBETUTENbHBIX yCcTaHOBOK (OVY) B
3aBUCUMOCTH OT HA3HAYCHHUS W HOPMATUBHBIX TPEOOBAHWN K HUM SIBIISICTCS
ONpEJECICHUE 3HAYEHMS OCBEUICHHOCTM B  XapaKTEpHbIX TOYKAaX Ha
TOPU30HTAIBHO, BEPTUKAIBHO WM HAKJIOHHO PACIIOJOXKEHHBIX MOBEPXHOCTIX
(E. Es Eu), CpEIHETO 3HAYEHHSI OCBELICHHOCTH FE., WM APKOCTH L, a Takke
KOHTPOJIb 00€CTIeUeHHUsI KaUeCTBEHHBIX XapakTepucTUK OY — HMUIUHIAPUYECKOM
ocBelleHHocTH E,, koadduimenta nynbcanuu K, nmokasarens ocClICIICHHOCTH
P wumu mnokazarens puckomdopra M. Ilpu HEoOXOAUMOCTH yKa3aHHbBIC
BEJIMYMHBI OMIPEAEISAIOTCA C YY€TOM MHOTOKPATHBIX OTPA’KEHUM CBETA.

1.2.1 Bp106op BHI0OB U CHCTEeMbI OCBELLIEHUS

B coorBerctBum co CHull 23-05-95 HCKYyCCTBEHHOE OCBEILICHHE
nojipasensieTcs Ha pabodee, aBapuitHOE, OXPAaHHOE U JEKYPHOE:

- pabouee oceewerue — 00ECTICUMBACT HEOOXOIMMOE YCIOBHE BO BCEX
MOMEIICHUX MTPU HOPMAJIbHBIX pexxkumax OV

- 0XpaHHoe oceewjeHue — PA3ZHOBUIHOCTH paboOYero, ycTpaumBaercs IO
JIMHUU OXPaHSIEMbIX FPAHUI] TEPPUTOPHUIN MPOMBIIUICHHBIX TpeanpuaTuii(0,5 ik
Ha YPOBHE 3€MJIN);

- asapuiiHoe oceewjeHue — O00ECNEeYMBAET MHUHMMAJIbHO HEOOXOIUMBIE
OCBETHUTEJIbHBIE YCIOBUS IJIs1 TPOJIOJKEHUS paOOThI IPU BPEMEHHOM MOTaCaHUH
paboyero OCBEIIEHUs B MOMEIIEHUAX. ABapUHHOE OCBEUICHUE pa3JeisieTcsl Ha
OCBeIIeHre 0€30MacHOCTH U IBAKyaIllMOHHOE:

- 98aKyayuoHHoe oceeweHue — CIY>KAT JUisi O€30MacHOM H3BaKyaluu
JIOACH U3 TIOMEIICHUS MTPU aBapUIHHOM MOTacaHuU paboyero OCBEICHUSI.

- oceewjeHue bezonacHocmu CIEAyeT MpeAyCMaTpUBaTh B CIydasix, €Cld
OTKJIIOYEHHE pab0odero OCBEIICHWS W CBSI3aHHBIE C OJTUM HapYIICHUS
obOcmyxuBaHusl 000PYJOBAaHUS U MEXAaHU3MOB MOXKET BBI3BATh B3PHIB, MOXKAp,
OTpaBJICHUE JIIOJIEH, JJIUTEIbHOE HApyUIEHHWE TEXHOJIOIMYECKOro Ipoliecca, a
TaK)Ke HapyllleHHe pabOThl JIEKTPUUYECKUX CTAHIUH, paln0y3JI0B, TEIECTYIUH,
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JOUCIIETYEPCKUX IYHKTOB, HACOCHBIX YCTAHOBOK, BEHTWJISILMOHHBIX Kamep
MOMEIICHH, B KOTOPBIX HEAOMYCTUMO MpeKpallieHue pabotr u T.II.
HckyccTBEHHOE OCBELIEHUE MOXKET OBITh IBYX CUCTEM — obujee oceeujetue
U KomMoOuHupoganHoe oceewerue. [1pu BHIOJIHEHUH B TOMEIICHUSIX 3PUTEIIbHBIX
padot I — III, IVa, IV6, IVB, Va pa3psanoB cieayer NpUMEHITh CUCTEMY
KOMOMHUpOBaHHOro  ocBenleHus. [IpexycmarpuBarh  cucteMy — OOIIEro
OCBEUIEHUS]  JOIYCKAaeTCs  INpU  TEXHUYECKOM  HEBO3MOKHOCTH  WIH
HEIeJIeCO00Pa3HOCTH  YCTPOICTBA MECTHOro ocBemeHus. (OCBEIIeHHOCTh
paboueil MOBEPXHOCTH, CO3/1aBaeMasi CBETHWJIbHMKaMH OOIIET0 OCBEIICHHS B
cucTeMe KOMOMHUPOBAHHOIO, JOJHKHA COCTaBIATh HE MeHee 10% HopMupyMOit
JUIsT. KOMOMHUPOBAHHOTO OCBEIEHUS TMPU TEX HCTOYHUKAX CBETa, KOTOPHIE
OPUMEHSIOTCS Ui MECTHOrO OcCBelleHus. IIpu 3TOM OCBEIIEHHOCTh AOJKHA
ObITh He MeHee 200 Nk mpu pa3psAHBIX J1aMmax, He MeHee 75 JIK MpH jJamiax
HakanuBaHus. OTHOLIEHHE MAaKCUMAJIBHOW OCBEIIEHHOCTH K MUHMMAaJbHON HE
JOJDKHO TPEBBINIATh IS 3puTelbHbIX pador 1 —III paspsgoB mpu
JIOMUHECLUEHTHBIX Jlamnax 1,3, mOpu Apyrux HCTOYHMKax cBeta — 1.5, mis
3pUTENBHBIX padoT paspsaoB IV —VII - 1,5 u 2,0 cOOTBETCTBEHHO.

1.2.2. Bb10Op HCTOYHMKOB CBETA

[Ipn BBIOOpE HCTOYHHMKOB CBETa PYKOBOACTBYIOTCA CIEIYIOIIMMHU
COOOpaKCHUSIMHU:

1) [IpuMeHATh 1O BO3MOXKHOCTM Jamibl HauOONbIIEH EIUHUYHOU
MOIIHOCTH, HE Hapylias MpU 3TOM HOPMaJbHBIX TPeOOBaHH K KauecTBY
OCBEUIEHUS M OTAaBas NPEIIIOYTEHHE IPU PAaBHOW MOIIHOCTH HCTOYHUKAM
CBETa C HauOOJIbIIICH CBETOBOM OTAa4e U CPOKOM CITYKOBI.

2) Ins oO1uiero BHYTPEHHET0 W HAPY>KHOTO OCBEIICHHS] HCIOJIb30BaTh
NPEUMYIIECTBEHHO ra3opazpsianbie gammbl (I'J1).

3)[Ipu TexHuyeckoil HEOOXOAMMOCTU IOMYCKAETCS MPUMEHSTh B OJHOM
MOMEIICHUH JIAMITbl HaKallMBaHUsl U razopazpsanbie gamisl (I'J1).

4)He pomyckaercss NUTaHUE Ta30pa3psAHBIX JIaMI TMOCTOSHHBIM U
MIEPEMEHHBIM TOKOM IPU €r0 BO3MOXHOM CHIKEHMHM HUke ypoBHA 90 % ot
HOMHUHAJIBHOTO.

S)Ana oOmero BHYTPEHHEIO W  HApPYXXHOTO  OCBEUICHHS MOTYT
npuMeHsThea Jamnbel HakanuBanus (JIH) (B tom uucne ranorensnsie ['JIH) u
ra3opaspsiiHble JIaMIbl: HHU3KOTO JaBlieHHsi — JiromMuHecteHTHele (JIJI), u
Bbicokoro nasienus ['JIB/ (APJI, APU, IHaT, JIKcT).

6) Jlamnbl naxanueanus cleAyeT TPUMEHSTHb NS OOILIEro BHYTPEHHErO
OCBEILCHHUS:

- B MPOU3BOJCTBEHHBIX MOMENICHUSX, I/Ie Mpou3BoAATCS padoThl VI u
VIII pa3psinos;
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- JUISl TEXHOJIOTMYECKUX IUIOIIAI0K, MOCTHKOB, MEPEXO0JI0B, IUIOMIAZ0K
o0cny>KUBaHUsI KPYITHOTO 000pYAOBaHMUS;

- B TMOMEHICHUSX C TSDKEJIbIMU YCJIOBHSMHU CpelIbl TpPU OTCYTCTBHUH
IpeHa3HAYEHHBIX Uil JTaHHBIX YCIOBUM OCBeTUTENbHBIX MpubopoB (OII) c
razopaspsanbiMu Jlamnamu (I'JI);

- B TIOMEUICHUSX BCIOMOTaTeNIbHbIX, OBITOBBIX W JIi BPEMEHHOIO
peObIBaHMUSI JIIOICH;

- JUIA aBapuWHOTO U OHBAaKyal[MOHHOTO OCBEIICHHA B MOMEIIECHUSIX,
OCBEIIIaEMBbIX T'a30pa3psAHBIMU JIAMIIAMHU BBICOKOTO J1aBJICHUSI.

Jnst mecmnozco oceewjenus TOMYCKAETCS MPUMEHATD JIaMITbl HaKaJIMBaHUS
B CBETWJIbHHKAX C HEMPOCBEUUBAIOIIUMHU OTPAXKATEIAMU B CIEIYIOIIUX
CIIyJasix:

- TpHU OTCYTCTBUU TPEOOBAHMI K MPABUIIHLHON LIBETOIIEPEAAYE;

- B clly4ae HE0OXOJAMMOCTHU OINPEACIIEHHOTO U EPEMEHHOI0 HaPaBJICHUS
CBETa U TMpPU TEXHUYECKOM HEBO3MOKHOCTH YCTAHOBKH OCBETHTEJIbHBIX
npuOOPOB C JTIOMUHECIIEHTHBIMH JIAMITAMHU.

- Jliomunecyenmusie namnwt (JIJI) pekoMeHAYyeTCS TPUMEHSTh:

- B IIOMEIIEHUSX, IJie TpeOyeTcs MpaBWibHAas IIBETONEpe1aya;

- B aJIMUHHCTPATUBHO-KOHTOPCKUX U JTAOOPATOPHBIX MOMEUIEHUSX.

- Jlos KapKux MOMEIEeHU peKOMEHYI0TCs amaneramuslie JIJI.

Lazopaspsonvie namnwvt (I'JI) Bcex THIOB, 32 MCKIIOYEHHEM KCEHOHOBBIX,
PEKOMEHYIOTCS:

- JUI1 BHYTPEHHETO OCBEIICHHUS, (KaK MpaBuio, 00sS3aTeIbHbI 1l CUCTEMBI
OJTHOTO OOILEr0o OCBEIIEHUS B TOMELIEHUSX, TJI€ BBINOJHSIOTCS 3pUTEIbHBIE
padotsl 1=V u VII paspsgos):

JUTs1 OOIIETO OCBEIICHHS B CUCTEME KOMOMHUPOBAHHOTO;
B MTOMENICHUSX 0€3 WM HEJOCTATOYHBIM €CTECTBEHHBIM CBETOM;
IpeIHAa3HAYEHHBIX JJIs1 TIOCTOSIHHOTO MPEObIBAaHUS JTFOACH.

Bwi6op Tumna ['JI (JUUI, ATJI, APU, JIHaT) npoBoaAUTCS B 3aBUCUMOCTH OT
HA3HAUEHHUS MOMEIEHHUS, €r0 BBICOTHI, XapaKTepa BHIMOJIHIEMOU 3PUTEIIbHbBIX
paboT u 1p.

B napyoicnom oceewgenuu (HO) ucnonb3yrorcsi:

- JIH nns oXpaHHOrO OCBEIIEHUS; Y BXOJOB B 3JaHUAX; MPOKEKTOPHBIX
ycraHoBKax (Hapsany c¢ ['JIB/I); s apXUTEKTYpHO-I€KOPATUBHOI'O OCBELEHUS;

- APJI m [AHaT gna ocBewmieHuss TEPPUTOPUM  NPOMBIIUIEHHBIX
NPEANPUATUN, YIINL, IUIOIIAJEH, CKBEPOB, IAPKOB;

- JAPU B npOKEKTOPHBIX YCTAHOBKAX Pa3HOI0 HA3HAYCHUS;

- JKcT npu ocBenieHUH OOJIBIINX OTKPBITHIX IPOCTPAHCTB.

PexomenmyeMble 1IBETOBbIE MapaMeTpbl U MPUMEPHbBIE TUIbI UCTOYHUKOB
ceera (MAC) B 3aBUCHUMOCTH OT OCOOEHHOCTEM 3pUTEIBLHONH padOThl H
TpeOOBaHMI K I[BETONEpeaue NMpuBeIeHbI B Ta0u. 1. Pekomenaanuu no BeIOOpY
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['J st ocBemieHWs MPOU3BBOJACTBEHHBIX TOMENIEHUNH (IpU  OTCYTCTBUH

CIIeIMAIbHBIX
XapaKTepUCTUKU

TpeOOBaHUM K
CMEIIaHHOTO

I[BETOIEepeIaue)
OCBEILCHUSA

JaMIlaMH

MPUBEJEHBl B
JHaT+PJI wu

Tabmn.2.

JQHaT+JIPU, obGecneunBaromiero KOMMOPTHOCTh CMEIIAHHOTO OCBEIICHUS HE

MeHpIlyt0 uemMm B OY ¢ nammamum Ttmna JIPJI, npuBegensl B Tabu.3.
Howmenknatypa coBpemennbix C nipoBeieHa B IpUIIOKEHUU 1.
Tabmauma 1
HNuanekc
OCBeIEHHOCTE IIBeToBas
XapakTepucTUKa [BETONEpEAAYN Tun ucrtouHuka
. pu 001IeM . | Temmeparypa
3pUTENBHON pabOThHI OCBCLLCHI. 1K Ra nns 3manu, T K cBeTa
m ’ HE MEHee e
1 2 3 4 5

1. KonTponp 1Bera ¢
OYCHb BBICOKMMU N JUILL, JII YO,
TpeGOBAHUAMU K 2300 20 >000+6500 JIXE, JIELL
[[BETOPA3TUNICHHUIO
2. CorocTaBieHue
IIBETOB C BBICOKHUMU . JUALL, JIAL YO,
TpeOOBaHUSIMU K 2300 85 4000+6500 JIXE, JIE
I[BETOPA3ITNICHHIO
3. Paznuenne >300 u Ooiee 50 3500+6500 | JIb, APWU, JIXB,
LIBETHBIX  OOBEKTOB 150300 50 3000+4500 JIB, JIXb
JUIA KOHTpOJISI n
COITOCTABJICHUSA I[HaT+ I[PI/I JIB
(cOopxa <150 45 27003500 JIH, KT,
paguoamnmnapaTrypbl HH aT+ HPH
T.11.)
4, PabGora c B JIb, IPU, JIXb
axpOMaTUYECKUMHU 3 Oz()i()SOO 0 4518 2288_22}88 JIb, IPU, 1PJI,
o0beKTaMu ' ' JIXB,AHaT+IPU
(MexaHn4JecKas JIB. TIPJL. JIXE
obpacotia meratios| 150300 30 3000+4500 | e
miactMacc,  cOopka JIB, THaT, JITB
MatliH 1 <150 25 2100+3500 JIH, KT,

WHCTPYMEHTOB U JIp.)

JTHaT+JIPU




Tabmura 2

XapakrepucTuka 31;23;1};;{;1}( pabot mo CHull CrpouTebHBI MOJLYITH, M
| E
2 2 o | 66 | 6x12 | 6x8 | 6x4 |12x18
- 5 = z -
2 = z 5 2 5
= a A . 2 o S
: : Sl £ |2 | E | :
= = 1) 3 g © )
= b & g = 5} S
&= = = = = = 5
2 5 5 | g 5
@) 1) 5] = o BricoTa YCTaHOBOK CBCTUJIbHUKA, M
£ 8 & 2 2
S =9 3 g
8 5 s
2 | g g
“l 2| B
LI, [300+1500| 10 1,5 20 <44 | <54 |<6,0(<6,0| <9,6
Ob6mee I 200500 | 15 1,5 40 <3,6 | <4,8 |<4,8(<6,0|<7,2
IV=VII | 100300 | 20 1,8 40,60 | <7,2 | <3,6 |<6,0(<54|<54
JII
Oo1ee B
cucreme | I=III, | 150500 | 20 1,5 20,40 | <3,2 | <3,6 |<4,8|<5/4]|<6,0
koMmOuHUpoB IV,V 150 20 1,8 40 <7,2 | <3,6 |<6,0(<54|<54
AHHOTO
) L4455+ 16,1+ 6,1+ 9,7+
I 300~1500| 10 2,0 20 4’5‘7’28,4 84 0.6 [144
) a9 4.9+ 6,1+ 7,3+
Ob6mee IL IO, | 200500 | 15 2,0 40 3’7'6’06,0 6.0 9.5 [10.8
JAPU - - B Bl 5,5+ 3,5+
IV=VII | 100-300 | 20 3,0 | 40,60 6.0 72 60 [10.8
OOuee B - " . 3,7+ [4,9+]5,5+] 6,1+
crcTeNE I=1II | 150500 | 20 2,0 120,40 3,354 60 | 60721108
KOMOWHHPOB N N N
aHHOTO |\YAY 150 20 3.0 40 ) 3,7+6,06’1‘75’5'6 6,1+1
2 0 |08
O61ee LI, |300+1500| 10 2,0 20 >73 | =28,5 |>8,5(29,7|>14,5
B 111, 200500 | 15 2,0 40 >6,1 | 26,1 [=6,1]>9,6(|>10,9
IV=VII | 100300 | 20 3,0 |40,60| 27,3 | 26,1 |>7,3|>6,1|>10,9
JPJI
Oo1ee B
cucTeMe =1 | 150500 | 20 2,0 20,40 | 25,5 | >6,1 |>7,3|>7,3]>10,9
koMOuHHupoB IV,V 150 20 3,0 40 >73 | 26,1 [>7,3/>6,1(>10,9
AHHOTO
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Ta0muna 3

XapaKkTepuCTUKA CMEIIAHHOTO OCBEIICHHSI

Pexomennyembie

Tun UC B OY A3DSILBL CooTHolIeHnE
paspsan CooTHoIICHHE
CMCILAHHOTO 1 e ThHOI PABOTHI CBETOBRIX i
oCBeNIeH p p momHocTer | Ty K R,

IIOTOKOB
no CHulI 23-05-95 (®1:02).% DX (P1:P2),% PX

1116, lls, IVa, 100:0-75:25 | 100:0-86:14 | 3450 37
APIFAHAT | e W6 pmmke | 75:25-50:50 | 86:14-67:33 | 300 34

1116, Ills, IVa 100:0-55:45 | 100:0-62:38 | 3500 48
JAPUTIHAT |y 6 ke | 55:45-38:62 | 62:38-45:55 | 3100 44

[Ipumeuanue: @2 u P2 coorBerctBeHHo noiu JJHaT B cymMapHOM CBETOBOM IMOTOKE
@y 1 cyMMapHOU MOIIHOCTH Ps.

1.2.3 Bb10op HOpM OCBelIeHHOCTH U KO3 duuueHTa 3anaca

[IpoekTupoBaHre OCBETUTEIbHBIX YCTaHOBOK (OVY) periaMeHTHpoBaHO
CHull 23-05-95, otpacieBbBIMU HOpPMaMH HMCKYCCTBEHHOI'O OCBEIIEHHS,
MHCTPYKIHUSMHU TI0 MPOEKTUPOBaHMIO, a Takxke [I[YD U HEKOTOphIMU JpYruMu
HOPMATUBHBIMU JIOKYMEHTaAMH.

HopMmupyemsbie 3nauenust ocemieHHocTd B CHull 23-05-95 npuBoautcs B
TOYKaX €€ MHHHMAJIbHOTO 3HaueHUs Ha pabodeil TMOBEPXHOCTH BHYTPHU
MOMEIIEHUS JUIsl Pa3psIHbIX UCTOYHUKOB CBETa (KpOME OTOBOPEHHBIX CIIYy4YaeB);
JUISl HAPY>KHOTO OCBEIIEHUS — ISl JIIOOBIX UCTOYHUKOB CBETA.

HopMupoBaHnHbie 3HaU€HHSI OCBEIIEHHOCTH B JIIOKCAX, OTJIMYAIOUIUXCS Ha
OJHY CTYNEHb, ClIeAyeT npuHumarth no mkane: 0,2; 0,3; 0,5; 1; 2; 3; 4; 5; 6; 7;
10; 15; 20; 30; 50; 75; 100; 150; 200; 300; 400; 500; 600; 750; 1000; 1250;
1500; 2000; 2500; 3000; 3500; 4000; 4500; 5000.

K ycnoBusiM, TpeOyromuM TOBBILIEHUS YPOBHS  OCBEIIEHHOCTH,
HaiieHHoro o CHulI, oTHOCATCS: MOBBIICHHAS JUIUTEIBHOCTh HAIPS)KEHHOM
3pUTENBHON pabOThl B T€UEHHE padoyvero AHs, OOJbIIOE yAalleHHEe 00BEKTa OT
a3 Haomogatens (6omxee 0,5 M), OTCYTCTBHE €CTECTBEHHOTO OCBEIICHUS U T.I.
CHM>XEHUE OCBEIICHHOCTH Ha OJIHY CTYIIEHb BO3MOXHO B CIIy4ae MaJIOIIOTHOTO
IPOU3BOJICTBA C 00OPYIOBAHWEM HE TPEOYIOIIEM MOCTOSHHOTO OOCITYKUBaHHUS
WM B TIOMEIICHUAX, MPEAHA3HAYEHHBIX I KPATKOBPEMEHHOTO IMPEOBIBAHUS
JIOJIEN.

TpeOoBaHUsST K OCBEIIEHUWIO TOMEIICHUA MPOMBIIUICHHBIX MPEANPUSTHI
cnenyer npuHuMmate o tadma.l  CHull 23-05-95, a tpeGoBanus k HOpMam
CpelHe SPKOCTH YCOBEPIICHCTBOBAHHBIX MOKPBHITUH TPHU MPOCKTUPOBAHHE
HapyxHoro ocBemeHus mo tadn.11  CHull 23-05-95. Koadduruent 3amaca K,
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IpU TMPOEKTUPOBAHUE €CTECTBEHHOIO, HCKYCCTBEHHOTO U COBMEUIEHHOTO
OCBElIeHUs] BbIOMpaeTcs 1o Tabu.3. YNOMSHYyTble TaOJIUIbl MPUBEIACHBI B
MIPUJIOKECHUH 2.

1.2.4 Bp10op THNA CBeTUILHUKA (0OCBEeTUTEJIbHBIX Mpudopos (OIl))

Br16op Tuna CBETUILHUKOB CIEAYET MIPOU3BOIUTH C YUETOM XapaKTepa Ux
CBETOpACHpEeICHUs, HIKOHOMHUYECKONM  3(PPEeKTUBHOCTH U YCIOBHIA
OKpy»Katole cpeapl. D10 03Hauvaer, yto OIl moKHBI COOTBETCTBOBATH THUITY
JaMIbl; KOHKPETHOW CBETOTeXHUYeckoW (yHKuuU (0OIIero, MeCTHOTO WU
KOMOWHUPOBAHHOTO OCBemIeHus ); ¢GopMe (POTOMETpUUECKOTO Tela, KIAccy
ceeropacnpenenenus u  tuny KCC; BO3MOXHOCTH MEpPEMEIICHUS MpH
AKCIUTyaTallui (CTallMOHAPHBIE U TEPEHOCHBIE); CIMOCO0Y YCTAHOBKH; KJIACCY
3aIUThl OT MOPAXKEHUS IIEKTPUYECKUM TOKOM M CTENEHb 3aIIUTHI OT MbUIA U
BOJIbI; MCIOJHEHUE JIsi paboOThl B OMpPENENEHHBIX YCIOBHUSX JKCIUTyaTallWH;
crnoco0 MUTaHUS JIaMIl; BO3MOXHOCTb HW3MEHEHHMS CBETOTEXHUYECKHUX
XapaKkTepUCTHUK U T.J.

VYcnoBust OKpyKaroleld Cpenibl, COOTBETCTBYIOIIUE IMOMEIICHUS U 30HBI
MPUBOJATCS HUXKE:

ITo:xkapoonacHble MOMEIIEHHUS M 30HbI KJIacca:

II-I — Tlomemenusi, B KOTOPBIX OOpalIalOTCS TOPIOYME >KHUIKOCTH C
TEeMIIepaTypoil BCOBIIUKH NapoB Bbime 61°C (Hanmpumep, CKIaabl MUHEPAIbHBIX
Macen U T.1.)

II-II — IlomMemenus, B KOTOPBIX BBIAEISAIOTCS TOPIOYNE IBUIA WIM BOJIOKHA
C HIKHEM KOHIIGHTPAIIMOHHBIM IIPEIENIOM BOCIIAMEHEHH s Goltee 65 T/m.

I1-I1a — ITomenieHust, B KOTOPBIX 00OpAIatOTCs TBEPbIC UIH BOJOKHHUCTHIC
rOPIOYME BELIECTBA.

II-III — K 3onam knacca II-III oTHOCSTCA 30HBI, PacHOJIOKEHHBIE BHE
MOMEIIEHHS, B KOTOPBIX OOpalaloTcs roprovre >KUAKOCTH C TeMIepaTypoi
BCIbIIKY Bbilie 61°C (HampuMep, OTKPBIThIE CKJIa/Ibl MUHEPAJIbHBIX Macell) WK
TBEpJbl€ TOPIOYME BEIIECTBA (HAMpUMEp, OTKPBITbIE CKIaAbl yIis, Topda,
JepeBa u T.1.).

IHomewmenus:

Ilvitbnbie:  IloMemeHus, B KOTOpPBIX IIO YCJIOBUSAM IPOM3BOJCTBA
BBIACIISIETCS] TEXHOJIOIMYECKas MbLUIb (ITPOBOISAIIAS MM HEMPOBOASAIIAS) B TAKOM
KOJIMYECTBE, YTO OHA MOXKET OCEAaTh HA MPOBOJAX, IPOHUKATh BHYTPb MalluH,
annaparoB H T.II.

Cyxue: TloMelieHus, B KOTOPbIX OTHOCUTENbHAS BIAKHOCTb HE MPEBBIIIACT
60% npu 20°C. HopmanbHble CyXH€ IOMELIEHHUS B KOTOPBIX OTCYTCTBYIOT
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YCIIOBUSI XapaKTEepHbIE JJI MOMEIIEHUN *KAPKUX U MbUIBHBIX M C XUMHYECKHU
AKTUBHOW CPEJION.

Bnaoicnvie: B KOTOpBIX Mapbl WM KOHIECHCUPYIOIIASICS Bara BbIIEISETCS
JUIIb BPEMEHHO U B HEOOJBIIMX KOJUYECTBAX U OTHOCUTEIbHAS BIIAXKHOCTh
KoTopbix Oosee 60%, Ho He Bbitne 75% mpu 20°C.

Coipvie: B KOTOPBIX OTHOCHUTENIbHASI BJIAXKHOCThH JIJUTEIBHO MPEBBIIIAET
75% npu 20°C.

Oco6o cvipvie: lTlomemennus, B KOTOPBIX OTHOCHUTENbHAS BIIAXHOCTH
Bo3myxa Ommska k 100% (MOTOJIOK, CTEHBI, TIOJ M MPEAMETHI, HAXOASAIINECS B
MOMEIIEHUH, TOKPBITHI Biaroi) nmpu 20°C.

Kapkue: TlomenieHusi, B KOTOPBIX TeMIepaTypa UIUTEIbHO MPEBHIIIAET
30°C.

Xumuuecku axkmuemnvie: lloMelleHHus, B KOTOPBIX IO  YCIOBHSIM
MIPOU3BOJICTBA MOCTOSIHHO WJIM JJIUTEIBHO COJEPX ATCS Mapbl WK 00pazyroTcs
OTJIOKEHUS, ICUCTBYIOIINE pa3pylIaloe Ha M30JSLUI0 U TOKOBEAYIIUE YaCTH
AIEKTPOOOOPYIOBAHUS.

C noswviuienHotl onachocmypio: XapakTepU3yrTCcss HAIMYUEM B HUX OJHOTO
U3 CIEAYIOIIMX YCIOBUM, CO3AI0OIIUX MOBBIIIIEHHYIO OMaCHOCTH:

- CBIPOCTH WJIM MPOBOSIIEH MbUIH;

- TOKOMNPOBOJIAIIUX IOJIOB;

- BBICOKOM TEMIIEPATYPBI;

- BO3MOXKHOCTM  OJHOBPEMEHHOTO  IPUKOCHOBEHUS  YEJOBEKa K
3a3€MJICHHBIM  KOHCTPYKIMSIM 3JaHUM UM  KOpPIIyCaM TEXHOJOTUYECKUX
MEXaHU3MOB C OJTHOW CTOPOHBI M KOPITyCaM 3JIEKTPOOOOPYI0BAHUS C APYTOH.

Ocobo onacuvle nomeujenuss XapaKTEPU3YIOTCS HAIUYHEM OJHOTO W3
CJIEYIOLIMX YCIOBUH, CO3AAIOUIMX OCOOYIO OTACHOCTh:

- 0Cc000i1 CBIPOCTH;

- XUMHUYECKU arpecCUBHON Cpe/ibl;

- OJHOBPEMEHHOr0 HaJIM4Yus ABYX WM Oojiee YCIOBUW MOBBIIIEHHOU
OMaCHOCTH.

Bo B3pbIBO- U MOkapoomacHbIX 30HAX CIEAYET MPUMEHSTh CBETHJIBHHKH,
yAOBJIETBOpstOMKE TpeOboBaHusiM TiaB 7.3 u 7.4 IIYD [13]. MunumanbHO
JOMYCTUMYIO CTeNeHb 3amuThl cBeTUIbHUKOB 10 ['OCT 17677-82-1 u 'OCT-
14254-80 nnst ocBeUIEHUS HEMOXAapo- W HEB3PBIBOONACHBIX MOMELIEHUN C
pPa3HBIMU YCIOBUSMHU CPEJIbI CIEAYET MPUHUMATH 10 TabuIe 4.

VYka3zaHnusi 1o BbIOOPY CBETWJIBHUKOB PAa3IUYHOTO HA3HAYEHUS MU UX
CBETOTEXHUUYECKUE XapaKTePUCTUKU TpuBeleHbl B [8], (Ty1aBa TpeThbs)
IPUIOKEHUH 3.
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Tadomuna 4

MuHUMaIbHO g VYcnoBus cpenpl
o= A =
Ne JIONTYCTUMAsT F o= = % o 5 v = % % 2
CTCTICHb = Q 5 > A © 3 gz T &
I0.11. Qo A ) % e S o /@ 4 s
3aIUTHI = = s = S 5 E = = 2
= % E &) (@NE3) g < l..::n o
CBETWILHUKOB g = 5
1 2 3 4 5 6 7 8 9 10
1 1P20 JIJI + * - - — * +
HH’ ES 3 *
2 1P20 TJIBJT + — — +
JUJI, JIH, _ N . . . .
3 1P23 TJIB]I (--) +
4 20 JUT + * (- - _ . *
, JIH, « .
5 2'0 TJIB] + (--) - - -
, JTH, . .
6 5 0 FHBH (--) (--) - + +
, JIH, « N . .
7 53 g | )| &) +
8 IP51 JIH (--) (--) + + * + *
9| 54 W | () [ ] + [+ ¥ T+
JIH, .
10 IP53 ey | T + + +
11 1P54 JIJI (--) (--) + + + + *
12 1P54 JIH (--) (--) + + + + *
13 1P54 T'JIB[ (--) (--) + + + + *

[Tpumeuanue: B Tabnuiie 4 nCronb30BaHbI CIEIYIONTNE YCIOBHBIE 0003HAYEHUS:
«+» — CBETUIILHUKU PEKOMEHTYIOTCS,

«*» — CBEeTHJIBHUKHU JIOMYCKAIOTCS,;

«--» — CBETHJILHUKH 3aIpeIIaloTcs;

«(--)» — MpUMEeHEHNE CBETUIILHUKOB BO3MOXKHO, HO HE I1€J1IeCO000pa3Ho.

1.2.5 Pa3memieHue cBeTHJILHUKOB

[Ipu paszmemennn OIl B mpoU3BOAUTENBHBIX MOMEIICHUAX U YCTAaHOBKAX
HApY)XKHOTO OCBEIICHHs] HEOOXOAMMO YUYUTHIBATh CICAYIOIINE OCHOBHBIE
YCIIOBUSI:

a) CO3JaHNEe HOPMHUPYEMOW OCBEIICHHOCTH Hambojee HSKOHOMHYHBIM
yTeM;

0) coOmroieHre TpeOOBaHUM K KauyeCTBY OCBEIICHUsA (PaBHOMEPHOCT,
HamnpaBlIeHUE CBETa, OTPAaHUYCHUE TEHEH, MyNIbCallii OCBEIICHHOCTH, a TaKKe
npsiMasi 1 OTpaKeHHast OJIECKOCTb);

B) 6e30macHbIi ¥ YAOOHBINA AOCTYII U1 0OCTY>KUBAHUS;
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') HAUMEHBIIYIO MPOTSKEHHOCTh U YA0OCTBO MOHTaKa IPYIIOBOM CETH;

1) Haies)kHOCTh KperuieHus: OI1.

PacnonoxxeHue  CBETMJIIBHUKOB  MOXET  OBITh  CBETOTEXHUYECKHU
HAWBBITOJHEHIIIUM, SHEPreTUYECKH HAUBBITOJHEHIIMM W SKOHOMHUYECKH
HauBbITOAHEHIIMM. Pemiennem 3amauu  siBIsieTcss  OOBIYHO — OINpEEIICHHE
OTHOLIEHUSI PACCTOSHUS MEXAY CBETWIBHUKAMH L K pacueTHOM BbICOTE 7,
o6o3nagaemoro A ¢ naaekcamu «C», «I» 1 «O» COOTBETCTBEHHO. Y MEHbBIIICHHE
3HaYeHUs] A yAOPOXKAET YCTPOMCTBO M OOCITY)KMBAaHHWE OCBEIIEHUS, a
Ype3MEpPHOE YBEIIMYEHNE MPUBOIUT K PEe3KOH HEPAaBHOMEPHOCTH OCBEIICHUS U
BO3pAaCTaHUIO PACXOAOB SHEpruu. PexomeHmanuu mo BBIOOPY A MPHUBEACHBI B
Tabn.5. PacueTHoe 3HaueHue A MpPUHUMAETCS TO TabI.5 B 3aBUCUMOCTH OT
nucrounnka cBera U Buga KCC cBeTWIbHHKA. Paccrosane wmexny
CBETUJIbHUKAMHU B DSy WM MEXKIY pAaMU CBETHJIBHUKOB OMPENEISETCS IO
bopmyie:

L=h-A=(hy-h,)A=(H-he-hy) 2, m

CBETWIBHUKM €  JIIOMUHECHEHTHBIMM  JIaMIIaMHU  PEKOMEHyeTCs
yCTaHaBJIMBATh PSIaMH, MPEUMYIIECTBEHHO MapaulesIbHO JIJIMHHOW CTOpOHE
MOMEIICHHUS] WIM CTeHE C OKHaMH. 3HaueHHe L B ATOM CIllydyae YUCIUTCS Kak
PACCTOSTHUE MEXKY PSIIAMH.

TunuyHble ciy4au pacHoJIOKEHUs CBETWJIBHMKOB B pa3pe3e M IUJIaHe
IPOM3BOJCTBEHHOTO MTOMEIIEHUS TTOKa3aHHOTO Ha puc. 1.

- ] L [ L.
_ = ® ® ® @ 2
\lm
x| |e ® ® ® & 2
.:C
® ® ® 2 &
< T
a) 6) B)

Puc. 1. CxemblI pacmonoxeHus CBeTHIILHUKOB:B pa3pese - a); IiaHe - 0) u B).

PaccrosiHue kpailHUX psANOB CBETUJIBHMKOB OT CTEHbl IPUHMMAETCs B
npenenax £ =(0,3+0.5)- L B 3aBUCHMOCTH OT HATMYMs BOJH3M CTEH PabOuMX

MecT. I moMemeHus ¢ reOMeTpUYeCKUMHU pasmepamu L 4 x L x H , M, rie Ly
U Lz — COOTBETCTBEHHO JJWMHA W IIMPHUHA IIOMEIICHHUS, YHUCIO PSIOB
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CBCTHUJIbHUKOB, PACIIOJIOKCHHBIX ITapallJICIbHO ,Z[J'II/IHHOﬁ CTOPOHC IMOMCHICHM,
BBIYHUCTIsIETCS IO popmysie:
n=(Lg-2ly)/ L+1,
rae /; — paccTosiHMe KpaWHHUX PsIOB CBETHJIBHUKOB A0 CTEHbI A. 3arem
NOJlyYeHHOE 3HA4YCHHE 7 OKpYIJIgeTcs A0 OmKalllero 1Leaoro 4Yucia,

YTOUYHSICTCS TPU HEWU3MEHHOM [ 3HaueHWe [, W TPOBEPSETCS BBIMOJTHEHUE
ycaosus [ =(0,3+0,5)L 4.

Ta0muma 5
Tun KCC Ao A
K — KoHIIeHTpupOBaHHAs 0,6 0,6
I' — rmyGokast 0,9 1,0
J — xocunycHas 1,4 1,6
M — paBHOMEpHas 2,0 2,6
JI — nonymupoxas 1,6 1,8

CBETHJIBHUKU C «TOYEYHBIMWY» HUCTOYHUKAMH CBETa (JaMIbl HaKaJUBaHUS
u razopaspsianeie Jamnel JIPJI, JIPU, JHaT wu T.1.) pacmnonaratorcss Io
BEPIIMHAM KBaJPATHBIX, IPSMOYTOJBHBIX UJIN TPEYTOJbHBIX CBETOBBIX IOJIEH, U
B 0011IeM CITy4yae 4rcClIO CBETUIILHUKOB B psixy N ompeaensercs rno Gopmysie:

N=(L,-21,)/L+1,

rae [/, — paccrosiHue KpalHUX CBETUJILHUKOB B PAJlY 10 CTEHBI B.

B cnydae npsIMOYTOJIBHBIX MOJIEN pacCTOSAHUE L, MEXAY CBETHJIBHUKAMU B
pALy AOJKHO OBITH OOJIbIIIE PACCTOSTHUE MEXKIY psIaMU CBETUIILHUKOB L.
OOwmienpuHATO BBIAEPAKUBATH COOTHOmeHue L,/Lp <15. B mnpenene npu

L, =Ly =L nomy4uM KBaJpaTHOE CBETOBOE IIOJIE.

Mertonuka pacdera CXEMbl pPAaclOJIOKEHHs CBETUJIBHUKOB B  LIEXe
IPOMBIIIUIEHHOTO TpeAnpusTusi 0e3 ydeTa pacrojoKeHUs OO0OpYyIOBaHUS U
3aTEHSIOLUX KOHCTPYKTUBHBIX 3JIEMEHTOB 3/1aHUS U3JI0KEHA B Ipumepax 1 u 2.

Ilpumep 1.  OcBelieHHe  MEXaHUYECKOTO  I[l€Xa  BBIINOJHEHO
JIOMHUHECLIEHTHBIMU JamnamMu B cBeTwibHHUKaX JICII 02, pacronoxeHHbIMH B
BUJIe cBeTAMX JnuHUd. Pasmepsl nexa: AXBxH = 48x24x6, m. BeicoTa
paboueil mosepxHoctn A, = 0,8 m (mo CHull). Paccrosgnue cBeTHIbHUKA OT

nepekpeiTus (BeicoTa cBeca) h. = 0,5 M.  OnpemenuTs 4YHUCIO PSIOB
CBETWJILHUKOB M U300Pa3UTh CXEMY UX Pa3MEICHUS.
Pewenue: _1. PacueTHas BrICOTa CBETHJIbHHUKA:

h=H —h, —hp =6-08-0,5=4,7 m.
2. PaccTosiHue MeXIy psjaMu CBETWIBHUKOB: L=h-A., tne A.= 1,4

JUIS. CBETHJIBHUKOB C KOCHHYCHBIM CBETOPACIPENICICHUEM B COOTBETCTBHH C
Tab01.5 u 1a61.4.16 [8] . CornacHo macmopTHbIM JaHHBIM cBeTHIIBbHUK JICIT 02
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umeer kocunycHyro KCC. Torma L=h-A.=4,7-1,4=6,58 M. OxoHUaTEIBHO

npuHUMaeM 3HaueHnue L = 6,5 m.

3. Uucino psoB CBETUIBHUKOB IIPU UX PACIOJIOKEHHH IapajuIeIbHO
JUIMHHOM CTEHE IIeXa:
n=(L,-2L)/ L+1=(L,-2(0,3+0,5)-L/L)+1=

_9. - ITpuanmaem n=4, Torna
= 24-2 6’652_0’3 0’5)+1:4,092+3,692. p A

I, =(Lg —L(n-1))/2=

=2,25Mm.

24-6,5(4-1)
2

Otnomenne [, kx Lp Haxoaurcsd B JUana3oHE (O,3+O,5)-L, 4TOo

YAOBJIETBOPSIET MPUHATHIM yCIOBUAM. CxeMa pacIoiOKEeHUS! CBETHIBHUKOB C
Y4ETOM PE3yJIbTATOB pacyeTa npuMepa | rnokasasa Ha puc.2.

48 m

2,25

6,5

; 6,5

6,5

2,25

Puc.2. Cxema pacrnonoxeHusi CBeTUILHUKOB npumepa 1.

Ilpumep 2. HMHcTpymeHTanbHBIA LieX ocBeniaercs Jamnamu JPJI B
ceetunbHuKkax PCIT 05 ¢ KCC tuna I'. Pazmeps! nexa AxXBxH = 60x30x10 wm.
HameTtuTh pa3zMenienre CBETUILHUKOB B 1I€X€ MPU 3HAYEHUSX BBICOTHI padoyeit
noBepxHOCTH h ,=0,8 M u BBICOTHI cBeca A= 1,2 M.

Pewenue: 1. PacueTHas BbICcOTA CBETUIHLHUKA:
h=H —h, —hp =10-0,8-1,2=8 m.

2. Boibupas no Tabn.5 3nauenne A, = 1 [ CBETHJIBHUKA C TITyOOKOMH
KCC, onpenenum paccTosiHue MeXa1y CBETUIbHUKAMH B PSAY, PACTIONOKEHHBIM
MapajyIeIbHO JUIMHHOM CTOPOHE 1IeXa: L =h-2=8-1=8 M.

2. Yucno CBETUILHUKOB B PAY:
N'=(L,-21)/L)+1=(L,-2(03+05)-L,)/ L, +1=

—(06=10)- Bri6upaem N'=8,
_00-(06+10)-8 g 55 p

PaccrosiHue o IIMHHOM CTEHBI [, MOYKHO OTIPEACIUTH 10 (OpMyJIE:
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60-8-(8-1) _
2
Otnowenue [,/L, =2/8=0,25, yto Heckoiabko MeHble 0,3, HO MOXET

l,=(Ly—L,(N'-1))/2= 2™

OBITH TIPUHATO K peanu3anuu (¢ yuetom pekomenaanuii CHull 23 — 05 — 95 no
YPOBHSIM TOPU30HTAIBHOM OCBEIIEHHOCTH OOIIEr0 OCBEHICHUS B CHUCTEME
KOMOWHHPOBAHHOTO B TIPOX0/1ax 1exa 0e3 pabouero 060py1oBaHus).

4. Yucno psiioB CBETHIIBHUKOB:

a) [Ipy pacnosio)keHHMH CBETWJIBHHUKOB IO BEPIIMHAM KBaJpPATHBIX
CBETOBBIX IIOJICH BBINOIHAETCA PaBeHCTBO L, =Ly =8M. Torma uucno psaos

CBCTUJIBHUKOB:
n=(Lg—21y)/ Ly)+1=(Lp —2(0,3+0,5)-Ly)/ Ly +1=

30— (0,6 +1,0)-8
8

=(Lp —(0,6+1,0)-Lp)/ Ly +1= +1=4,15+3,75

Bribupaem n=4 u ompezensieM 4ucio CBETHIIBHUKOB B IIEXE:
N=nN"=4.8=32.
YTouHuM 3HAYCHUE [, NI BBIOPAHHOTO YUCIIA PSAIOB CBETUIILHUKOB

Iy =(Lg —Lp(n—1))/2= 30_8'2(4_1) =3Mm
OtHowmienue [,/ L, =3/8=0,375, 4ro  yIOBIETBOPSIET  YCIIOBUIO
I, =(0,3+0,5)- L.

0)Ilpu pacrnosoXKeHUu CBETHIBHUKOB I10 BEPIIMHAM IPSIMOYIOJIBHBIX
nosei 3HaueHue L, BoioupaeM us ycnosus L, /Ly <1,5 wau L, /1,5<Ly <L,.

Torna iSLb <8 nmm 5,33< L, <8. BriOupaem 3HaueHue L, = 6 M u

5

pacCcuruTbiIBACM YUCJIO PAAOB CBETUIIBHUKOB!

n=(Lg—(0,6+1,0)Ly)/ Ly +1= 30_(0’66”’0)'6 +1=5,4+5.
HpI/IHI/IMaﬂ 3HAYCHUC n=>5 onpcAcsICM 4YUCJIO CBCTUJIIBHUKOB B HCXC:
N=nN'=5-8=40.
30-6-(5-1)

Ipu stom 1, =(Lp — Lp(n—1))/2= =3 M KaK " B IIPEABIAYILEM

ciIyyae.
CxeMa pacrnoJiIO)KEHHsI CBETHWJIBHUKOB IpUMEpa 2 I PACCMOTPEHHBIX
CIIy4aeB pACHOJIOKECHHS CBETWJIBHMKOB [0 BEPIIMHAM KBAJIpaTHbIX W

IPSIMOYTOJIBHBIX CBETOBBIX MOJIeH TMoKa3zaHa Ha puc.3. OKOHYATEIbHBIN BIOOD
CXEMbl  pACIMOJIOKEHUS  CBETWJIBHUKOB TPOU3BOJAUTCS TIOCIE  pacyera
HAaMMEHbIIIEH OCBEIIEHHOCTH B KOHTPOJIbHBIX TOYKAaX I€Xa M OIpeAesIeHUs
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3HaueHUsI Kod(hdUIIMEeHTa HEPAaBHOMEPHOCTH (O] HAMMEHBIIEH MOHUMAETCs
BEJIMYMHA HOPMUPYEMOU OCBEUIEHHOCTH I KOHKPETHOTO TUIIA MPOU3BOJICTBA
B cooTBeTcTBUU co CHulII 23-05 95).

L,=60 M
2m 8wm 2m

2m 8M 2m
s
= « /L
© ) /. N /A /) A} /)
Y ) o . o ) ) .Y .Y .Y
1 8Y (Y 1 8Y 1 8Y 1 8Y 8% 1 8Y 8% s
s ©
@ @ /.
N n n N N N n N -]
s Y 18 Y 1Y .Y (e Y .Y ©
Q=
Il | e s
- ©

@&
@
&
@
@
@
@
@

=
©

8m

d
d
d
@
q
d
Q
d

@

(D (N N N N
NS N N N N N e Y

3
<]

3m

a &
Puc.3. CxeMd PacIoJIOKEHUsT CBETUJILHUKOB TIpUMepa 2: a) — U KBaJIpPaTHBIX
CBETOBBIX MOJIEH; 0) — IJIs1 MPSAMOYTOJIBHBIX CBETOBBIX IOJICH

1.3. PACUET IIPSIMOM COCTABJISIIOIIIEN OCBEILIEHHOCTH
1.3.1. 3agauu pacuera

[Ipu pacuere ocBeTuTenbHON ycTaHOBKH (OY), Kak IpaBUiIo, ONMPEAEISIOT
YUCJIO W MOIIHOCTh HMCTOYHHMKOB CBETa I pealu3alud HOPMHPOBAHHOMN
OCBEUIEHHOCTH B 3a/laHHOM TOYKE IPOCTPAHCTBA. B HEKOTOPBIX Ciydasx
IIPOBOJSAT MOBEPOYHBIE PACUETHI CYIIECTBYIOIIEH OCBETUTEIBHON YCTAHOBKHU C
LEJIbIO ONITUMHU3ALMY €€ KOJIMYECTBEHHO — DHEPreTUUECKUX MTOKa3aTeleH.

B 3aBucumocTy OT OCTAaBIEHHON 3a/1a4M BBIOMPAETCSI METO] pacyera:

- memood KoIpPuyuenma uUCnONIBL306AHUA CEEMOB020 NOMOKA —
OpelHa3HayeHHbIH Uil  pacyeta OOLIET0  PaBHOMEPHOIO  OCBEILECHUS
TOPU30OHTAJIBHBIX IMOBEPXHOCTEM MPU OTCYTCTBUM KPYIHBIX 3aTEHSIOIIMX
npeaMeToB. JlJis 3TOi ke Lenu Cily>KaT pa3jInyHble YIPOLIEHHbIE (POPMBI 3TOTO
METO/1a;

- moueunwlii mMemod — CIYKUT I pacdyera OCBEIIEHHS KaK YTrOIHO
pPacHoJIOKEHHBIX MOBEPXHOCTEN OTOCUTENBHO CBETWJIBHMKA M TPH JI0OO0M
pacnpeeseHuu OCBEEHHOCTH.

OTMmeTuM, YTO HE3aBUCUMO OT BBIOPAaHHOTO MeETOJa pacuera
OCBELIEHHOCTH pa3MEIICHHE CBETUIBHUKOB JIOJDKHO IPOBOJIUTCA C YYETOM
pasMelleHust 000pyIOBaHMS U €r0 3aTEHSIOIINX CBOMCTB.
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1.3.2. Pacyer ocBemeHHOCTH 10 MeToay KoddduumeHTa

HCI0JIL30BaAHUSA

[Ipu pacdyere OCBEHMIEHHOCTH OT TOYEYHOTO WCTOYHHKA METOIOM
ko3 duLreHTa UCIIOIB30BaAHUS UCIIOIB3YyeTCs pabouas Gopmyra:

N * ® * (v ¥
EH = A-2n JK, W3 KOTOPOM B 3aBUCMMOCTH OT MOCTaBJIECHHOM 3aJa4u
S-z-K,
MO’KHO ITOJIYYUTh:
. . Egy-S-z-K,
- CYMMAapHBII CBETOBOM MOTOK JIAMIT CBETUJIbHUKA oD = ;
N-n
E,-S-z-K;
- YHUCJIO CBETWJIHLHUKOB N = D
‘N

3Hauenue kod(pPuIMeHTa MUHUMAIBHON OCBEUICHHOCTH Z Ha IMPaKTUKE
IPUHAMAIOT paBHBIM 1,15 mpu pacnonoXeHWM CBETUIIBHHMKOB II0 BEPIIMHAM
KBaJIpaTHbIX CBETOBBIX Mojed Wz = 1,1 mnpum OCBELIEHUWU JIMHUAMH
JIOMMHECLICHTHBIX CBETWIBHUKOB. B yCTaHOBKax OTpPa)XEHHOI'O CBETa WM
XOPOIIO OTPAXKAKIIUX CTeHax z = 1.

[Ipy W3BECTHOM YHCIIE CBETUJIBHHKOB PACCUMTHIBAETCS NMOTOK @ wm
BBIOMpAETCS MO KATaJory CTaHAapTHAas jamIa TakK, YTOObl €€ MOTOK OTINYaCs
OT pacueTHOro 3HadeHus moroka @  He Oojee, yem Ha -10 + +20%. B
IIPOTUBHOM CJIy4ae KOPPEKTUPYETCS 3HaUeHUue N.

[Ipn pacyere OCBEIIEHHOCTH OT CBETAIIUX JIMHUW JIFOMUHECIEHTHBIX
CBETWJIBHUKOB B BbIpAXEHUE 1 FE,; TOACTABIAETCS YUCIO PANIOB 7 BMECTO
4yucia CBETUWIBHUKOB N, T.e.:

_n-®-q
T§5z-K, ,
[Tpu BBIOpaHHOM THIIE CBETWJIbHHMKA C JIIOMUHECLUEHTHBIMU JIAMIIAMHU U
CyMMapHBIM CBETOBBIM MOTOKOM @, UHCIO CBETWIBHUKOB B psiny Ne.r,

()

> dn

CymmapHasi jyiuHa Nc.ai. CBETUJIBHUKOB JIOJDKHA OBITH COMOCTaBUMOM C
JUIMHOW TIOMEILEHUS M B CiIy4ae OTJIMUMA BO3MOXHA peaiu3alus OJIHOTO W3
TpeX CIy4yaen:

1) Ilpu mpeBblllIeHUs] AJTWHBI CBETALIEH JTUHUM HaJ JJUHON MOMEIIECHUS
BO3MOYHBI CJICYIOIINE PELICHUS:

a) YBEJIMYEHHE YMCIIa PSAJIOB CBETSIIUX JIUHUM;

0) KOMITOHOBKA PS/IOB Ha CIABOCHHBIX (CTPOCHHBIX U T.]l.) CBETHIIPHUKAX;

B) NMPUMEHEHHE JTIOMUHECIICHTHBIX JIAMIT ¢ OOJIBIITUM 3HaueHueM @,,.

2) YCcTpOoWCTBO HEMPEPHIBHOTO psiia CBETUIILHUKOB MPU PAaBEHCTBE JJIMH
CBETSIICH JIMHUU U TOMEILICHUS.

rae @ — cymMapHbIA MOTOK JIAMII CBETSAILECH JIMHUU.

(cBeTsLIeH IMHUU) PaBHO: N, =
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3) YcTpolcTBO pa3pbhIBHOTO psifla CBETUJIBHUKOB CBETAIICH JIMHUU C
PAaBHOMEPHBIMH ~ PACCTOSHMSIMH ~ MEXIY  CBETUJIbHHKAMHU B Dy,
YIOBJIETBOPSIIOIIETO YCIOBUIO, YTO PACCTOSHUE MEXAY CBETUJIbHUKAMHU A HE
MPEBBICUT MOJOBUHBI PACYETHON BBICOTHI /1.

Koadduiment wucnonb3oBaHus 1, ONPEIETSIOMUNA SKOHOMHUYHOCTh
cBeTwibHUKa, 3aBucuT oT ero KUILJ. (mpomopumonansho), KCC, ot
K03 (QHUIUEHTOB OTPAXKEHH IOTOJKOB Py, CTEH P, PACYETHOH IIOCKOCTH P,
¥ OT 3HAYCHHs MH]IeKCa TOMEIIEHUSI i, KOTOPBIH ompenenseTcs no popMmyie:

S
T4+ B’

h — pacueTHas BbICOTA.

3aBUCUMOCTH 1] OT MEPEUMCIECHHBIX (PAKTOPOB YUUTHIBAETCS TEM, YTO IS
KOKJIOTO  CBETWJIbHUKA  WJIM  TPYNIbl  CBETWIBHUKOB €  OJIM3KUMHU
XapaKTEePUCTUKAMU  COCTaBIIsI€TCA  OTHEIbHAs Tadiauma Kod)PuiumeHToB
UCIIONIb30BaHUs, B KOTOPOM TaKkKe YUHMTHIBAETCS XapaKTEpHOE 3HAUYCHHUE A,
CBEeTWJIbHUKA W KO3((PUIMEeHTH oTpaxkeHus. OTMETUM, 4TO KOIPPUIIUEHTHI
OTpPaXCHUS OLICHHWBAETCS CYOBEKTHBHO WM MPEANOJIOKUTENBHO U TaK KaK HUX
TOYHbBIE 3HAYECHUSI HEU3BECTHBI, TO U3 YCPEIHEHHBIX 3HaYeHUu p,= p.= 70; 50;
30; 10 % u p, = 30; 10; O % BeIOMparoTcs MX HauOojee BEPOATHBIE
COYETaHUA .

3HaueHus WHJCKCA MOMEIIEeHUsT [ ¥ KO3 (UIIMEeHTa UCTIOIb30BaHUS 1| B
GyHKUMM MOJIYJS MOMENIEHUS U KO3(P(UIHUEHTOB OTPAKEHUsI NPUBEACHBI B
MIPUJIOKEHUH 4.

rie A u B — CTOpOHBI NOMENIEHUS;, S — ero MIola/b;

Ilpumep 3 DBEIIONHUTE CBETOTEXHUYECKUHA PACYET OCBETUTEIIBHOM
YCTAaHOBKA MEXAaHMYECKOro Iiexa MO0 JaHHbIM npumepa 1 MeToIoM
ko3 duireHTa UCIOIb30BaHUS.

a) [To Tabm. T12-3 wu [12-5 mpunoxenus 2 s OOIIETO OCBEIICHUS B
cucteme koMOuHUpoBanHoro npuHumaem FE,=300n1k u K,=1.5.

B kauectBe mcrounHuka cBera BbiOMpaem samiy JIB-80 ¢ HomMHHaNBHBIM
cBeToBbIM moTokoM @D,=5200 nk (cm Tabm. I11-1), B cBermmpHuke JICIT 02
(rpymma 2 cornacHo Tabm. 3.2 [8]).

0) OnpenensieM UHACKC TOMEIICHHS:
i A-B _ 48 - 24 _
h(A+ B)  4,7-(48 +24)
B) [lo 3HaueHuI0 i U MPUHATHIM 3HAYCHHUSIM KOA(P(UIIMEHTOB OTpaKeHUS
pn=10.7; p.=03; p,=0.1; (cm tadmn. 114-3 mpunoxxenus 4) HaxoAUM IO
naHHbIM Taba. [14-4 kordduLmeHT Uconbp30BaHus CBETOBOTO oToka 1 = 0,69.
r) OnpenensieM CBETOBOM IOTOK OJHOIO psAa Jamn (10 pPacuyeTHBIM
JaHHBIM npuMepa | 3HaueHue n =4):

5
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E,SzK,  300-1,5-48-24-11

D = =2006608,7 nm.
Nn 4-0,69
1) Yucao cBEeTHIIBHUKOB B psiy (Kax bl CBETUIILHUK C IByMS JJAMITaMH):
N, = _ 2006608,7 ~19.86.
20y 2-5200

[Tpunumaem N_,;=20, Tornma npu maiuHe cBetuiabHuka JICIT 02 (o [8],
1a0:1.3.9) [.,=1,534 M cymMmapHas JyiiHa CBETUJIBHUKOB B PSITy COCTABUT:
L, =1_T.  =1534-20=30,68 M <48 M.

IIpn pacnonoXeHuu CBETWIBHHKOB B PsAJl CyMMapHbBI pa3pblB MEXIY
CBETHJIBHUKAMH COCTaBUT: » A =L, — L., =48—-30,68=17,32 m.

Toma PaCCTOAHUEC MCIKAY COCCAHUMHA CBCTUIIbHUKAMU B PAOY COCTABUT!
A=Y A/(N,_, +1)=1732/(20+1)=0821<0,5-h=4,7/2=235.u.

[Ipy MOJNYYEHHOM COOTHOINEHHH MEKIY A U h/2 pAJ CBETHIHLHUKOB
MO’KHO CUMTATh CIJIOIIHBIM (CIUIOIIHAS CBETALLAS JIMHUSA).

Ilpumep 4. BHINOJHUTH CBETOTEXHUYECKUH pacyeT OCBETUTEIbHOU
YCTAaHOBKA MHCTPYMEHTAJIBHOTO II€Xa MO JaHHBIM [puMepa 2 METOJIOM
Kod(dduIeHTa MCMOJIb30BaHUS MPU 33JaHHBIX 3HAYCHUSX KO3 UIIMEHTOB
orpaxenus p,=0,7; p.=0,5 p,=0,1.

. A-B 60-30

a) OrmpezensieM UHAECKC TOMEIICHUS: i = = =

h(A+B) 8(60+30)

0) Ilo mamapiM Tabn. 5.9. [8] wmm [14-4 nns HalIeHHOro 3HAYCHUS [ U
3a[JaHHBIX KOOQ(QHULIUEHTOB Py, Pe, Pp OHpeAenseM 3HadeHue m = 0,76 (misa
ceetmwibHuKa PCI1 05 ¢ KCC tuna T).

B) Ilpu E, =300k u K,=1,5 nmomyunm pacueTHOE 3HaU€HHE CBETOBOIO
OTOKa OJHOM Jammbl (CBETWJIbHUKM  pACIOJIOXKEHbl [0  BEpIIMHAM
MPSIMOYTOJIBHBIX MOJIEH):

En-K3-§-z 30-15-60-30-115
N-m 40-0,76

[To pesynpratam pacdera mo manabpiM Tabia. I11-1 BeiOMpaem nmammy Tumna
SPX EKO ARC 295 W ¢ HOMHHAJIBHBIM CBETOBBIM IOTOKOM @D,=32000 nm
bupmbl  Silvania wnv namny tunia NAV E 400 DE LUXE dupmbel  Osram.

o) o

® =

=30641,45 M.

1.3.3. Toueunsli MeTOx pacyera MNPSAMOIl  COCTABJIAIOLIEH
rOPU30HTAJBHOI 0CBELIEHHOCTH

CraButcs 3amaya oOecrledyeHHUs] HAUMEHbIIEH OCBELIEHHOCTH MpH
BEIODAHHOM THII€ CBETUJIHLHUKOB C TOYCYHBIMU HM3JIY4YaTEISIMU, a TaKKE WX
pacmnoyio)KeHus U W3BeCTHOM Kod(ddunnente 3amaca K, Pacder Bemercs s
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HauXyJUIero ciaydas, T.e. Ul TOYKHM, HAaWMMEHEE OCBELICHHOW B IIpenesax
IOBEPXHOCTM HAa KOTOPOHM JODKHA OBITh oOecrieyeHa HOPMHpPOBAaHHAs
OCBEILEHHOCTb. /{7151 3TOro onpenensoT pacCTOSHUE d; OT KOHTPOJIBbHOM TOUYKHU
0 MPOCKUMM KaXZOr0 CBETWIBHHKA Ha pPACYETHYIO IIOBEPXHOCTb U IIO
rpakaM TOPOCTPAHCTBEHHBIX H30JIOKC [8] WIM C  HUCHOJIB30BaHUEM
ananutudeckoro BblpaxeHuss KCC, mpu u3BECTHON pacueTHOW BbICOTE /1,
HaxXOoJAT 3HAYEHHE OTHOCUTEIBHOW OCBEIIEHHOCTH € WIH e (Uil JIaMIbl CO
cBeTOBbIM MOTOKOM B 1000 7M) KaXIOro CBETWJIBHUKA M, CyMMHUPYS HX
pacyeTHbIE 3HAUYECHHUS, ONIPEAEISIIOT CYMMAPHYIO OTHOCUTENIBHYIO OCBEILIEHHOCTh
Ye wumm Xe OT Ipynnbl CBETWIBHUKOB B KOHTPOJBHOW TOYKe. BimsHue
YIAJIEHHBIX CBETWJIBHUKOB, Ha YUYTEHHBIX B JaHHBIX CyMMaX, a TaKXKe CBETa,
OTPaXEHHOT'O OT CTEH U MOTOJIKOB MOMEIIEHUS, YIUTHIBACTCS KOIPPHUIIEHTOM
JOTIOJIHUTENBHOW OCBEIIEHHOCTH M. M3-3a CJHOKHOCTHM pacdyer TOYHOIO
3HaUeHUs  KOO(PQUIMEHTa  JOMOJHUTEIbHOW  OCBEIIEHHOCTH  OOBIYHO
npuauMaror p = 1,0 + 1,2. Toraa 3HaueHuEe peann3yeMoro CBETOBOIO MOTOKa

® onpenensieTcs M0 GopMyIIe:
2
1000 £y Ky h 0 1000 By Ky
P 2E MH- - De
rne nu- KIIJI ocBeTuTeNbHOrO NpHOOpa JUIs HWKHEH momycdepsl (Ipu

D =

UCIOJIb30BaHUU TPaUKOB JIMHEUHBIX U30JIIOKC HE YUUTHIBACTCS).

OTtmernM, 4YTO Tmpu OOIIEM pPAaBHOMEPHOM OCBEIICHHWH KPYITHBIX
IIOMEIIEHU OCHOBHBIMM KOHTPOJIBHBIMM TOYKAMH, B KOTOPBIX ONPEAEIISIIOTCS
MHHHMMAJIbHBIE 3HAYEHHUsI CYMMAapHOW OTHOCUTEIBHOM OCBEIIEHHOCTH XE,
SBJIIETCS] LEHTP YIJIOBOTO IOJISI U CEpEUHA €ro JJIMHHOM CTOPOHBI. BO3MOKHBI
U IPYTU€ TOYKHU C YUETOM BIMSIHMS 3aTCHSIOIINX OOBEKTOB.

[Tocne onpenenenHus 3HaueHUs! CBETOBOIO NoTOoKka @ mojadupaercs jamma,
CBETOBOW MOTOK KOTOPOM OTJIMYAETCSl OT pacueTHOro He Oonee yuem Ha (-10 +
+20%), U mnOpu HEBO3MOXKHOCTUM Hoja0opa OJM3KOM MO mapamerpam
KOPPEKTHUPYETCS MOJO0KEHUE CBETUIIbHUKOB (MEHSETCSI YUCIIO CBETUIILHUKOB B
POy WU YHUCIIO PALIOB).

Brimenpusenaennyto ¢opMmyiny ans  MOTOKa () MOXKHO TaKXKe
WCIIONB30BaTh Ul OIPENEIICHNs] OCBEIIEHHOCTH B KOHTPOJIBHOW TOYKE IIPH
U3BECTHOM CYMMAapHOM CBETOBOM IOTOKE CBETHJIBHUKA (JIAMIIBI).

IIpuMmep S. BBIIONMHUTE NPOBEPKY CBETOTEXHUYECKOTO pacyeTa IMpuMepa
4 toueuHpIM MeTOgOM. (CXemMa pacHoJIOKEHHs] CBETUJIBHUKOB IOKa3aHa Ha
puc. 4. KonTposapHas Touka A pacroJioKeHa B CPEAUHE NMPSAMOYTOIBHOTO I1OJISA
pasmepoM 6X8 M, a TOuka b B CpelrHE IJIMHHOM CTOPOHBI CBETOBOI'O IIOJIA.
Paccrosnue d; ompepensercs 1O TE€OMETPUYECKOMY IOCTPOEHHMIO C
ucrosnb3oBanueM puc.4.  OTHOCHUTEIBHBIE OCBEIIEHHOCTH OT  KaXKIO0ro
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ceetunbHuka PCII 05  HaxomsTcs MO MPOCTPAHCTBEHHBIM H30JIIOKCAM
YCJIOBHOW TOPU3OHTAJIBbHOM OCBemeHHOCTH puc.6-30 [8]. PesynbraThl pacuera
YIOOMSIHYTBIX BEJIMYHMH C YYETOM KOJIMYECTBA PABHOYAAIEHHBIX CBETUIBHUKOB
MIPUBEJICHBI B Ta0JI.6.

Ta0muna 6
Touka Howmepa d;,m e, M n-e, JK | Xe, JIK
CBCTHJIbHUKOB
1,2,3,4,5 5 3,5 14
A 9,6 9,84 0,35 0,7 14,88
7,8 12,36 0,09 0,18
13,16 4 5 10
14,17 7,2 1,4 2,8
b 15,18 12,6 0,08 0,16 13,07
10 12 0,11 0,11
60 m
@ o—=
© @
® @
O @,
O O

Puc.4. Cxema pacnoioxeHusl CBETUIILHUKOB MTPUMEPOB 2 U 5.

CymMmapHasi OTHOCHUTENbHAs OCBELIEHHOCTh B TOuke b oka3biBaercs
MeHblle 4YeM B Touke A. CrnegoBarenbHO, MpsMas COCTaBIIAIOIIAS
TOPU30HTAJIBLHOM OCBEIIEHHOCTH B TOYKe b OKa3pIBaeTCs HaWMEHbIIEH WU
UMEHHO B HEW HEO0OXOAMMO OIpeAeauTh (PAKTUYECKYI0 OCBEIIEHHOCTb.
[Ipunumas 3nauenue p = 1,1, noayyum:

Fe D, -u-e _ 32000-1,1-13,07
1000- K, 1000-1,5
dakTHYeCcKass OCBEIICHHOCTh OTJIMYAeTCs OT HOopMHpoBaHHOW E,=300 mk
Ha 7,16%,4T0 BIOJIHE JOMYCTUMO.

=321,493 1K.
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1.3.4. PacueTr TOYEYHBIM METOAOM C UCIOJL30BAHUEM AHAJIUTHYIECKOTO
Bbipa:keHuss KCC

Pacdyer TropuU30HTANIBHON  OCBEIICHHOCTH TOYEYHBIM  METOAOM  C
WCIIOJIb30BaHUEM TPOCTPAHCTBEHHBIX M30JIOKC HE OTJIWYAeTCS BBICOKOM
TOYHOCTBIO H3-3a WHTEPIOJISIMN 3HAYEHWW OTHOCUTEIIbHOW OCBEIICHHOCTH.
Boniee TouHbIe pe3ynbTaThl MOKHO MOJYYHUTh MPHU PACUETE TOUEUHBIM METOJ0M
C wucrmoyib30BaHMeM aHanuTudeckoro Bbipakenns KCC w3 tabn. I13-2 s
3aJIAaHHOTO (BBIOpaHHOTO) THUIIA CBETHJIbHHUKA v HU3BECTHBIM
CBETOPACIPEICTICHUEM.

IIpumep 6. BoIomHUTE IPOBEPKY CBETOTEXHUYECKOTO pacyeTa npumepa 5
TOYEYHBIM METOJIOM C HCIOJIb30BaHUEM aHaiduTHueckoro BeipaxeHus KCC
ceetunbHUKa PCIT 05. Cxema pacnoioxkeHus: CBETHIIBHUKOB MOKa3aHa Ha puc.4.
KoopimHaTel KOHTPOIBHBIX TOUEK U pacCcTOsIHUS d; B3STh IO MpUMEpPY 5.

B coorBercTBUM C AaHHBIMU 3aBOAa — M3roToBUTENs mo Tabm. I[13-1
onpenensem, yto cBetuiabHUK PCII 05 wumeer KCC tuna I', aHaimTuyeckoe
BBIPQKEHHUE KOTOPOM, B COOTBETCTBUU ¢ Ta0m. [13-2, umeet Bua:

1o =1ycos(na), rae n=1,64; 1,=800 k.
(e]

Ecim o >——, 1o 3nHauenue I,=0.
n

OCBELIEHHOCTh B KOHTPOJIBHOW TOYKE B COOTBETCTBHH C OCHOBHBIM

3aKOHOM CBETOTEXHUKH OMpeaesnsercs no hopmyie:
I, cosf
Ey = —
r

II€ ¥ — PAcCTOSHHE MO NPSIMOM MEXKIy HCTOYHUKOM U3IYYEHUS H
KOHTPOJIBHOM TOYKOW, M; [3 — yroill MexXIy HampaBlICHUEM CUJIbl CBeTa I, U
HOPMAJIbIO K TIOBEPXHOCTH.

[Ipy oOCBELIEHHMM TOPU3OHTAIBHOM IUIOCKOCTH B3aUMOCBSI3b MEXAY
YKa3aHHBIMH BEITMYMHAMU MOKHO YCTAHOBUTH MO PUC.S.

JJ11 TOpU30HTaIbHOM TUIOCKOCTH U3 PUC.S CIENYET:

. HL —
a:B:arctg%;r:w/h2+df;r: h 4 n
|
|

cosa !

| .
Torna: ! ~ . |
I cos’ d; H 5/“% ?M
i 1, cosd o Lo cos (arctg;) i ] A
A= = : S NS G
K2 h? e
Puc.5

[Tockonsky KCC cBetunbauka PCII 05 HOpMupoBaHa K CBETOBOMY MOTOKY
B 1000 M, TO BBIpaXXK€HHE I OTHOCHUTEIBHON OCBEIIEHHOCTH €, B
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KOHKPETHOM CJlydae ¢ y4eTOoM BblpakeHus juisi £, u 3Hadenuin [ = 800 1M u
n=1,65 npuHUMaeT BUJL;
_800-cos(1,65-a) cos’ a
h2
Pe3ynbTaThl pacuera OTHOCUTENIBHBIX OCBEIIEHHOCTEWM e, U ez B

KOHTPOJIbHBIX TOYKAX pUC. 4 C YYETOM JaHHBIX Ta0J. 6 U OrpaHUYEHUs HA yTOJ
o

€4

o< MIPUBEICHBI B Ta0JI. 7.
n
TabOmuma 7
Touxa | 1LoMePa di, M i, M o, rpa. e, K ne,nk | Ze, 1k
CBCTUIIBHUKOB
1,2,3,4 5,0 9,434 32 4,609 18,437
A 3,6 9,84 12,68 50,89 0,329 0,659 19,096
7,8 12,36 14,72 57,087 0 0
13,16 4.0 8,94 26,565 6,452 12,904
14,17 7,2 10,76 41,987 1,816 3,632
b 15,18 12,6 14,92 57,6 0 0 16,536
10 14,42 14,42 56,3 0 0

oz 20 54540
1,65

b

B Tabnumne 7 y4yreHo, 4TO TpHU 3HaueHue [ = 0,

CJIEI0BATEJIbHO U OTHOCUTENIbHASI OCBEILIEHHOCTh PaBHA HYJIIO.

Kak u B mpumepe 5 OCBEIIEHHOCTh B TOUKE b MeHbIIe 4eM B TOUKE A U
UMEHHO B Touke b HeoOXxoaumo omnpenenuTh (HaKTUYECKYH) OCBEIIEHHOCTb.
[IpuHuMas 3a HOMHHAJBHBIM MOTOK JaMIiibl npumepa 5 npu u=1,1 n K3=1,5,
HOJIYYHM:

e D uZe _ 32000-1,1-16,536
1000 - k5 1000-1,5

Takum  oOpa3om, (daxkTuyeckas  OCBEUIEHHOCTb  OTJIMYAETCA  OT
HopmupoBaHHou FE,=300 nx Ha +29,34% npotuB +7,16% npumepa 5, yto
MOAYEPKUBAET MPEUMYILIECTBO TOYEYHOTO METOAA pacueTra C MCIOJIb30BaHUEM
aHanutuyeckoro BelpakeHuss KCC Haxg MeTogoM pacdera IO  YCIOBHBIM
U30JII0KCaM ¥ METOJIOM KO3 (UIIMEHTA UCTIOIb30BAHUS.

= 388 K.

1.3.5. Pacuer OCBElIECHHOCTHM HAa TOPHM30HTAJIBHON IJIOCKOCTH OT
cBeTseil JIUHUU (PAA0B JJIOMUHECUEHTHBIX JIAMII).
C y4eToM MHOTHX HM3JIydaTelied CBETAIIeH JTuHuu padouas (opmymna s
pacueTa JMHEHHON TNIOTHOCTH CBETOBOTO MoToKa @' mMmeeT BHI:
cD,:lOOO-EH-KS-h :<I>'-u-z:3‘
n-y e 1000K, - &

NI
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OTHOCHTENIbHASI OCBEUIEHHOCTh B KOHTPOJBHON TOYKE OIpEAeNsIeTcs MO
bopmyie:
] L! 12 +1 Ly
7 p +arctgﬁ =I}/ 'f(p',L'),
1+p'

2(p +1). L? +p'? +1
Ha ocHOBaHMM pacyeTHOro 3HAYEHHUS JMHEHMHOW IJIIOTHOCTH MOTOKa @’
MOJIy4eHHOT0 Mo pabodeil (opmyre, MPOU3BOIUTCS KOMIIOHOBKA CBETSILEH
nuHud. [Ipyr 3TOM BO3MOKHBI 1Ba BapUAHTA:
1)ITo u3zBectHbiM 3HaueHussM ®' U L., KOMIIOHOBKA CBETAILICH JMHUHU
IPOBOJUTCSA IO MeToMKe Mm.1.2.5.

&=

2) JIns 1OCTaTOYHO JJIMHHBIX CBETAIIMX JUHUU ONpPENesstoT [, + 7 =%
U, IpUaBas pa3iauuHble 3HaueHus: @, BpIOMparOT NMoAXOAsIMi BapuaHT. [Ipu
3TOM NOJ [, MOHUMAIOT JAJIMHY CBETUJILHUKA.

3)

IIpumep 7. BoIonHUTS IPOBEPKY CBETOTEXHUYECKOTO pacyera npumMepa 3
TOYEYHBIM MeTOAOM. (CXeMa pacloiOKEHHs CBETALIMX JMHUM IOKa3aHa Ha
puc.6.

KonTponbHyto Touky A BbIOMpaeM Ha paccTossHUM 10 METPOB OT KOPOTKOU
CTEHBI INOCPEAUHE MEXAY KpalHHMM psgaMu B 3ToOM cilydae OTHOCHTEIbHAS

OCBEILIEHHOCTh OMpeensercs oT 2n nonypsnos (n =4 B nopumepe 3).

48 M
1 5 2,25
325 | |
T A 6,5
2 3,25 6
s
s 6,5
N 3 7
6,5
4 8
2,25
10m

Puc.6. CxeMa pacronoxeHus CBETAIIUX JUHUN pUuMepoB 3 u 7.

OTMeTUM, 4YTO KOHTPOJBHYIO TOUYKY IMpPHU TMPOBEPKE OCBELUIEHHOCTH
CBETAIIMMH JIMHUSIMU CJIEAYET BBIOUPATh ONMKE K KOHITY CBETAIIEH JTUHUU, TaK
KaKk mpu Oonbiion jmHe psnoB (L., >2/h) CUIBHO CKa3bIBACTCS YMCHBIIICHHE
OCBEIIEHHOCTH y WX KOHLOB (IPUMEPHO BABOE IO CPaBHEHUIO C
OCBEILIEHHOCTHIO IEHTPAJIbHBIX YYaCTKOB).



27

3HaueHre p; U L, I8 KaXAOro TMOJypsiia ONpENeisieM C y4eToM
r€OMETPUYECKUX pa3MEPOB 0003HAYEHHBIX Ha pUC.2 U puc.”

P L., o
HopmupoBanusie 3HaueHust P/ =7’ u L :% Ipy 3HAYCHUU PACUCTHOM

BbICOTBI h=4,7 M (10 HaHHBIM TpuMepa 6) mpuBeAeHbl B Ta0d.8. 31ech ke
OpUBEIECHbl 3HAYCHHUs] OTHOCUTENIbHOM OCBEIEHHOCTH, HaWJEHHBIE TIO
JUHEWHBIM H30JI0KcaM puc. 6-38 [8]. PesynpTarhl pacuera C y4yeToMm
pPaBHOYAANEHHBIX CBETSIINUX JIMHUN MPUBEIEHBI B TA0J. 8.

TaOmuma 8
O06o3HaueHne momypsiia P.Mm LM P L'; g, K e, JIK

lu2 3,25 10 0,69 2,12 2x92

3 9,75 10 2,07 2,12 11,5

4 16,25 10 3,45 2,12 1,7
5u6 3,25 38 0,69 8,08 2x100 A2

7 9,75 38 2,07 8,08 12

8 16,25 38 3,45 8,08 2

[Ipunumas 3Hauenne W = 1,1, ompenernsemM JIMHEHHYIO MIOTHOCTH MOTOKA
OJTHOTO Psifia CBETHJIHHUKOB KaK CIUJIONITHOM CBETSIICH JIMHUHN:
1000-E, - K5 -k 1000-300-1,5-4,7
D' = 1 i T =4675,89 am/Mm.
n-Xe 1L1-411,2
dakTruyeckas MIOTHOCTh CBETOBOTO MOTOKa psiaa u3 20 CBETUIILHUKOB
tumna JICII 02 ¢ nammamu JIb-80 (cBeToBoit moTok 5200%2, 1M):
. 20N, 2-5200-20
CDQ)aKT = =
L 48

CB

=4333, 1M/M.

C yd4eToM TMOJIy4YEHHBIX pe3yJbTaTOB (aKTHUYECKasi OCBEIICHHOCTh B
KOHTPOJILHOM TOUKe OyJIeT paBHa:
Pl _ 390, 43333
@’ 467589
HOpPMHUpPYEMOM ocBelnieHHOCTH FE,; ( JOomycKaeTcs OTKJIOHEHHE B Ipejesax

or -10% po + 20 %), 4To BOITHE MpUEMIIEMO.

E,.=E, =278,02 IIK, 9TO Ha 6,9% MEHBIIIE

bakr

1.3.6. PacueTr OCBEIIEHHOCTH OT CBETHAINEH JUHHM ¢ MCIOJb30BAHNEM
aHaauTH4eckoro Boipa:kenuss KCC.

[Ipn pacuere OCBEHIEHHOCTH OT pEAIbHBIX CBETUIBHUKOB JEJIACTCA
JONYIIEHUE, YTO B IPOAOJIBHBIX IIJIOCKOCTSAX CBETOPACHPENEIICHUE SBIIECTCS
KOCHHYCHBIM, a B IIONIEPEYHOM IUIOCKOCTH 3aJaeTCsl NAacClIOPTHOM KpPHUBOU
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I,=f(a). B aTOM cnydae 715t rOpU30HTAIBLHOM MIIOCKOCTH (hopMyIia JJis pacyeTa
OTHOCUTEIHLHOM OCBEIIEHHOCTH OYJET UMETh BU/I:

o 12h2 L. h? +p2 +arctg LcB
2h* + p?)| L2, + h? + p? Jh2 + p2

I7ie BCE MEPEMEHHBIE, BXOAIINE B POPMYITY, UMEIOT CMBICI, U3JI05KEHHBIH
B ImyHkTe 1.3.5.
JIuneiinas mnoTHOCTh notoka @' onpenensercs Mo U3BECTHOM pacdyeTHON

bopmyie:

D - lOOO-EHK3h.
J7R

IIpuMmep 8. BoImOIHUTE MPOBEPKY CBETOTEXHUUYECKOTO pacyeTa MpUMEpPOB
3 u 7 TOYEYHBIM METOAOM C HCIIOJIB30BAHUEM AHAIUTUYECKOTO BBIPAKECHHUS

KCC.

Pemenne. Cornacuo tabnuie [13-1 ceerunbauk JICIT 02 xapakTepusyercs
KpUBOM cuiibl cBeta Tuma /I, a anamutuyeckoe Boipaxxenne KCC mo ta6. 113-1
UMeeT BUJI;

Iy =Igcosno, mmm Iy =330cosna KI, rae o :arctg%; n=1.

C ydyeTom AaHHBIX npuMepa 7 (IpU 3HAUEHUU PACUETHOU BBICOTHI /1 = 4,7M)
pacyeTHbBIC 3HAUCHUS OTHOCUTEIILHON OCBEIICHHOCTH MPUBEIEHBI B Ta0I. 9.

Tabauma 9
O06o3HaueHue
P, ™M Legis M o, Tpan 1, xn g, JIK zg, IK
noyrypsiaa
lu2 3,25 10 34,66 271,438 2x136,11
3 9,75 10 64,26 143,315 16,812
4 16,25 10 73,868 91,679 3,439
606,936
5u6 3,25 38 34,66 271,438 2x144,02
7 9,75 38 64,26 143,315 21,034
8 16,25 38 72,868 91,679 5,39
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3Ha4YeHre JTUHEWHON IJIOTHOCTH CBETOBOTO MOTOKa Ipu L = 1,1 cocTaBuUT:
v E. K : 1.5 .
o - 000 - E,K3h _ 1000 -300 -1,5-4.,7 3167 .924
JTED 1,1-606,936 , IM/M

dakTrnyeckas IIIOTHOCTh MOTOKa psifa u3 20 ceetnnpHukoB Trna JICIT 02 ¢
nammnamu JIb-80 (cBeToBoil motok 5200%2, nm):
®,-2-N., 5200-2-20

D, = = = 4333,33 nM/Mm.
daxm Leg 43
(DaKTI/I‘{eCKaH OCBCIICHHOCTL B KOHTpOJ'IBHOﬁ TOYKE:
@V
Epaxr = Eqg ﬂ = 3OOM =410,363 1k,
O 3167,924

4yTO0 Ha 26,894% 0G0BIIIE HOPMUPOBAHHOU OCBemeHHOCTH £y u Ha 31,989%
OoJiblIIe pacueTHOM (paKTHUYECKOW OCBEIICHHOCTH TpuMepa 0.

3HAaYWTEIbHOE pa3uyhe pe3yJbTaTOB pacyera mpuMmMepoB 7 U 8
OOBSICHSETCS OOJIBIIONW TMOTPEUIHOCThIO TP CUUTBIBAHUU PE3YJITATOB C
rpa)uKOB MPOCTPAHCTBEHHBIX H30JIIOKC, T[O3TOMY IPH  HCIIOJIb30BAaHUM
KPYTJIOCUMMETPUYHBIX ~ CBETHJIBHMKOB  II€JIECOO0Opa3HO  HCIIOJIb30BaTh B
pacueTHBIX BBIpAXKCHUAX aHanuTH4eckue BeipakeHus KCC.

1.3.7. Y4eT oTpakeHHOIl COCTABJSAIOIIE 0CBEIIEHHOCTH.

ITpu BBICOKMX 3HaueHUSAX KOA(Q(ULIMEHTOB OTPaKEHUsS IMOTOJIKA, CTEH,
II0JIa, @ TAKXE B TEX ClydasX, KOrJa CBETWIBHMKM HE OTHOCSTCS K KIIAcCy
OpsIMOrO CBETa, NPU TOYEYHOM METOJE pacyera HEeOoOXOJUMO YUMUTHIBATh
OTPaXEHHYIO COCTaBJSIIOLIYIO OCBEUIEHHOCTH. B 1naHHOM ciywyae Oouee
1€J1€CO00PAa3HO BOCIOJIB30BATHCS U3BECTHBIMU MPUOINKEHHBIMU PEILIECHUSIMMU.

[Ipy paBHOMEpPHOM OCBELIEHUH WJIM TpU HEOONBIION CTEHEHH
JOKAJIM3aluy OTPAXKAIOIIYI0 COCTAaBISAIOIIYI0 MOXHO CYMUTAaThb PABHOMEPHO
pacIpeneneHHoN 10 IUIOIIAANA TOMEIIEHUS W IIPU pPacyeTe OCBETUTEIbHOMN
YCTAaHOBKM Ha HOPMHUPYEMYK) OCBEHIEHHOCTb C YYETOM OTPa)XEHHOMN
cocTaBJIstoIeH hopmyra IJis pacdyeTa MmociaeTHe UMEET BUI:

. N cI)(T]p o T]r)
S-Kj
rae N — 4uciio CBETUIBHUKOB; @ = @i - 7)., — CBETOBOM IOTOK MCTOYHHKA

0

b

ceeta ¢ yuetom KII/[ cBeTHIIBHUKA 155 D — CyMMAapHBI CBETOBOM MOTOK JIaMIT
CBETUIILHHKA; 1), — KO3()(UIMEHT UCIIOIb30BaHUs CBETHIBHUKA IIPU 3aIaHHBIX
3HAUYEHUSIX  KOPPPUIMEHTOB  OTPAKEHUSI  TMOTOJNKA, CTEH, pPacueTHOH
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IIOBEPXHOCTH WJIM HOTA Py, Pes Pp; N — KOOPPHUIUEHT HCIOIB30BAHUSA YEPHOTO
nomenieHus (npu p,=p.~p,=0 no tabdmn. I14-4); S — nnomane nomenieHus, M’ K
— koa(pdunMeHT 3amaca.

B cnyuyae cuiibHO BBIpa)KEHHOM JIOKATU3alMKU OCBEUIEHUSI MOYKHO CUUTATh,
YTO MpsMasi U OTPaXEHHAs COCTABJISAIONIAsl OCBEIICHHOCTU PaCIpe/esieHbl C
OJIMHAKOBOM CTENEHbIO HEpaBHOMEPHOCTU. B 3ToM cimydae cymmapHas
OCBEIICHHOCTh B KOHTPOJIbHOW TOYKE YMHOXaeTcsi Ha KodQPUIMEHT

_Mp
Ny

HEPaBHOMEPHOCTHU Y

N
Torzma cyMMapHasi OCBELICHHOCTh paBHa:  E =) Eyy.
i=1

Ilpumep 9. [lo nanHbiM mpumepoB 4 U 5 ompenenuTh OTPAKEHHYIO
COCTABJISIFOLLYIO0 OCBELICHHOCTH Ej.

Pewenue. Tlo panubiMm  T1abn. 114-5 xkoadduiueHT uCHONIB30BAHUS
ceetuapnuka PCII 05 mpu p,=0,7; p.~0,5; p,=0,1 pasen mn,=0,93.
KosdduuueHt ucnonap3oBaHusi YEpHOro IMOMEHIeHHA Ipu P,~p~p,=0,
UHJICKCE TMOMECIICHUS [ = 4-B = 60-30 =25 u KCC Tuma I' B
h(A+ B) 8(60+30)
cootrBercTBUM ¢ Taom. [14-5 (mns kpusoii Tuna I') paBen m,= 0,85. Torma npu
N=40; ®,= 32000 am; K5=1,5; n.~ 0,8; § =30-60 = 1800 M, OTpaKeHHAast
COCTAaBJISIOIIAsl OCBEIIEHHOCTH COCTABUT:
_ NO(, —m,)  NO;neg(Mp —M,)  40-3200000,93—0,85)-0,8
S- K3 S-Kj 1800-1,5
PacueTtHoe 3HaueHME OTPAKEHHOM TOPU3OHTAIBHOM COCTABIISIFOLIEH
ocBenieHHocTH Ey = 24,272 nx coctaBisieT 7,549% OT pacueTHOro 3Ha4YeHHUs
npsIMOM cocTaBiisiolel ocBelieHHocTH FE = 321,493 nk npumepa 5.

0 =24,272 K.

2. QJIEKTPUYECKASI YUACTh ITPOEKTA OCBETUTEJIbHOM
YCTAHOBKH

2.1. 3agayu NPOEKTUPOBAHUA
[Ipy MpOEKTUPOBAHUM AIEKTPUUECKOW YaCTU OCBETUTENIbHBIX YCTAaHOBOK

(OY) paccmaTpuBaroTCsi U pEIIAtOTCS CIEAYIONIME OCHOBHBIE BOIIPOCHI:
- BBISIBJICHHE DJIEKTPUUYECKUX HArpy3ok OV
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- YPOBHHU M MOCTOSIHCTBO HANPSIKEHUS B OCBETUTENBHBIX CETSX;

- HWCTOYHUKHU U CXEMBI TUTAHUS;

- HaJEXXHOCTh M 6ecTiepeOOMHOCTh AJIEKTPOCHAOKEHUS;

- CIocoObl YIIpaBJICHUS OCBEIICHUEM;

- pacuer, 3alluTa U BBIIIOJHEHNE OCBETUTEIIHHBIX CHCTEM;

- DJIEKTPOOE30IMaCHOCTh MPH IKCILTyaTallud OCBETUTEIBHBIX YCTAaHOBOK;
- BIIEKTPOOOOpYyIOBaHUE, UcTiob3yeMoe B OY.

2.2. PacyerHble OCBETHUTEJbHbIC HATPY3KHU

J11s1 BBISIBIIEHUST MOIITHOCTH TPAHC(POPMATOPOB, MUTAIOIINX IIEKTPUIECKOE
OCBEILICHUE MPOMBIIUIEHHBIX NPEANPUITUI, a TAKXKe JJI pacueTra OTJIEIbHbBIX
3BEHBbEB OCBETHUTEIIBHBIX CETEH M BBIOOpA MapaMeTPOB JJICKTPOOOOPYTOBAHMS
TpeOyeTCcs ONpeAessATh pacyeTHbIE OCBETUTEIbHbIE Harpy3ku. OHH, Kak
MIPABUJIO, TOJCYUTHIBAETCS MCXOJSI U3 CyMMapHOW YCTAHOBJICHHOM MOIITHOCTH,
MOJIYyYEHHOW B pe3ysibTaTe CBETOTEXHUYECKOTO pacuera Wi (aKTUYECKH
uMmeromeiica B panHou OY. Ycmanoenemnaa mowinocms onpenensiercs
CYMMHUPOBAaHMEM  MOIIHOCTH HCTOYHHUKOB cBeTa  cramuoHapHbix  OII
HarnpspbkeHreM 42 B u Bblllle, a TakKe HOMHUHAJIBLHON MOIIHOCTU CTallMOHAPHBIX
MOHIKAIOLIUX TPaHC(HOPMATOPOB C BTOPUYHBIM HampspkeHuem 12+42 B. B OV
C ra3opa3psAHbIMU JIaMIIaMU B YCTAHOBJICHHYIO MOUIHOCTH BKIIFOYAIOT MOTEPU
MoiHocTu B [TPA.

B cnydae HE0OXOIUMOCTH YCTAHOBJIEHHYIO MOIIIHOCTh MOKHO OMPEIEIIUTh
0€3 CBETOTEXHHUYECKOT0 pacyeTa 1Mo CPeIHUM 3HAYCHHSIM YEIbHON MOITHOCTH
OCBCILCHUS (BT/Mz), BBISIBICHHBIM paHee IS aHAJIOTHYHBIX OOBEKTOB, H
pa3zmMepaM OCBEIaeMOM TIOIIAIH.

Pacuemnas Hnacpy3ka ONpPENCISICTCS YMHOXEHUEM YCTaHOBJIECHHOMN
MOITHOCTH Ha Koddduiuent crnpoca K., paBHBIII OTHOLIEHHWIO PACUETHOM
IuTenbHoNM  Harpy3ku  (30-MUHYTHBIH ~ MakKCMMyM) K  YCTaHOBJICHHOM
MomtHocTH. 3HadyeHue K, i rpymnmoBoil ceTu  pabouero OCBEUICHUS
MIPOU3BOJICTBEHHBIX U OOIIECTBEHHBIX 3JJaHUM, a TAK)KE€ HAPYKHOTO OCBEIICHUS
(HO) npomplIlIeHHBIX NPEANpUaTHil mpuHUMaroT paBHbIM eaunHuie (K, = 1,0).
JIns1 mpOn3BOJICTBEHHBIX 30aHNM 3HaUeHNsT K. NMpHUHUMAETCA paBHBIM:

1,0 — myust MeNKuX MPOU3BOJACTBEHHBIX 3JaHUN M JIMHUNA, MUTAIOIINX
OT/ICJIbHBIE TPYNIIOBBIE IIUTKH;

0,95 — 14 31aHMI, COCTOSIIIMX U3 OTAEIBHBIX KPYITHBIX IIPOJIETOB;

0,85 — 171 3maHUI COCTOSIIIUX M3 MHOTHUX OTJCJILHBIX ITOMEIICHHIA;

0,8 — 11 agMUHUCTPATUBHO-OBITOBBIX © JIAOOPATOPHBIX 3JIaHHM
MIPOMBILLJICHHBIX IPEATPUATUM;
0,6 — s CKIAACKUX 3[IaHUM COCTOSIIMX W3 MHOTMX OTAEJbHBIX

MTOMEIIEHUM, STIEKTPUUECKUX TTOICTAHITUH.
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OtmeTuM, YTO Ha OOJBIIMHCTBE MPOMBIIUICHHBIX MPEANPUITHIA
OCBETUTENIbHAs Harpy3ka konebnercs B mnpenenax 8+20% oOmed 1o
npeanpusaTro. B o01ecTBEHHBIX 3[JaHUSAX B 3aBUCUMOCTH OT UX HAa3HAUYCHUS U
CTENEHU OCHAICHUS] HMH)KEHEPHBIMU CHUCTEMaMU OCBETUTENbHAas Harpyska
coctaBisger 40 +~ 60 % o0061Ie, a B OTACNBHBIX caydasx 10Xoaut 10 80 %.

C y4eroM WU3JOKEHHOIO BBIIIE MOXHO 3alucaTh BBIPAKEHUE IS
ONPEICIICHUS] PACYUETHON HArPY3KU:

P =P K.Kps » rne  Kppa — KOIPPUIHMEHT, YUUTHIBAIOUIUN

pacu
notepu MoiHocTy B [IPA, 3HaueHUs1 KOTOPOTO BEIOMPAIOT U3 YCIOBUI:

1,1 — nig mamn APJI, APU, JHaT; 1,2 — ana JIJI B cTapTepHBIX cxemax
Bitouenust; 1,3+1,35 — s JIJI B GeccrapTepHbIX cxeMax BKIOUCHHUS.

2.3. HanpsiskeHue 0CBETUTEJIbHBIX CeTeH M ero YpOBHH

Jlis muTaHus OCBETHTENBHBIX MPHOOPOB OOIIEro OCBEIICHUS JIOJKHO
npuUMeHATCA HampspbkeHne He Bbimie 380/220 BONBT MEPEMEHHOrO TOKA IMpHU
3a3€MJICHHOW HeWTpanu W He Bbiie 220 BOJBT NEPEMEHHOIO TOKAa IIPH
W30JINPOBAHHOW HEUTPAIW Y NMPHU NMOCTOSTHHOM TOKE. [l MUTaHUSA OTAEIBHBIX
JaMI clielyeT NMPUMEHATh, KaK MPaBUIIO, HampsbkeHue He Bhimie 220 BOJIBT.
VYKazaHHbIE BBIIIE HAMPSKEHUS! JOMYCKArOTCs g Bcex cranmoHapHbix OIT B
NOMEIIeHHUsIX 0€3 TMOBBIIIEHHOW OMAaCHOCTH HE3aBUCUMO OT BBICOTHI UX
ycTaHOBKHU. Pa3pemiaercst ucnonb3oBaTh HanpsbkeHue 380 BOJIBT, B TOM 4HMCTIE
dba3Hoe HampspkeHue cuctembl  660/380 BodbT, IS NHUTaHUS  JIamil,
pacCUMTaHHBIX Ha OTO HampsikeHue (METaNIOTaJIOTeHHbIX, HaTPUEBBIX
BbicokOoro nasnieHus, tuna [AKcT u ap.) npu coOmroeHuu Clienyroumx
YCJIOBHUM:

1) npu BBome B OIl m IIPA wmeanbsiM mnpoBomoM wiu KalOerem Ha
HanpspkeHue >660 B;

2) mpu OAHOBPEMEHHOM OTKIIIOUEHUU BCeX (Da3HBIX MPOBOIOB;

3) npu Hanecenuu Ha OII qs momenieHU ¢ MOBBILIEHHOW OMAaCHOCTBHIO U
0c000 OMACHBIX XOPOUIO PA3NUYUMBIX OTIMYUTENBHBIX 3HAKOB C yKa3aHUEM
npuMensieMoro HanpspkeHus («380 By);

4)BBox B OIl nByx wmiau Tpex MpoOBOJOB pasHbIX (a3 cucteMbl 660/380
BOJIBT 3aIpeIaeTcs;

5) s nutanus Jamn HakanuBaHust OIl MECTHOro OCBEIIEHHS JOJIKHBI
MPUMEHSTHCS HAMPSKEHUS:

a) 220 BOJBT U MEHbIIIE B MOMEIIEHUAX 0€3 MOBBIIIEHHON OMACHOCTH;

0) He BbIlIE 42 BOJIBT — B MOMEIIEHUSAX C MOBBIIIEHHON ONAaCHOCTBIO U
0Cc000 OITaCHEIX;

B) 127-220 BoapT pomyckaercs npuMmeHsATh st nutanus Ol ¢
JIOMHUHECLIEHTHBIMU JIaMIIaMU MECTHOTO CTALMOHAPHOI'O OCBELICHUSI.
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Hanpsokenne B OY Bcex Ha3HayeHUW € JIFOOBIMH BHJIAMM JIaMIT JIOJKHBI
ObiTh He HUXE 95% u He Bbime 105% WX HOMUHAIBHOTO 3HadyeHus. s
obecrnieyeHus HaJACKHOW pabOThl Ta30pa3psIHBIX JaMIl HaNpsOKEHUS Ha HUX
JIaXKe B aBapUHHOM PEKUME HE JTOJDKHO ObITh HUKE 90% HOMUHAIBHOTO.

2.4. Cxema nuranus OY pa3jiuyHOro Ha3HAYEHUS

Cern BHyTpeHHero ocsewmeHus (BO) paspendroTcss Ha MNUTAOIMIME H
rpynnoBbie. K MUTAIONMM CETSIM OTHOCSITCS JIMHUU OT TpPaHC(HOPMAaTOPHBIX
NOJICTAaHLIMHA WJIM IPYTUX TOYEK MUTAHUsS A0 IPYNIOBBIX IMIMTKOB; K IPYyNIIOBOM
CeTU — JIMHUU OT IrpynnoBbIx UTKOB A0 OIl m mrencenbHbIX po3eTok. CeTtn
HapyxHoro ocsemienus (HO) no ¢pyHKumMoHaNTbHOMY Ha3HAYEHHUIO JESATCS Ha
nuTaloIMe U pacnpeaenurenbubie. [lo onpeneneHuto pacnpeneanuTenbHas CeTh
— 3TO AneKTpuueckas ceth nutaromas OIl Hapy>KHOTO OCBEIICHHUS.

Cxewmsbl nutauuss BO u HO nomkHbl 00ecieynBaTh:

- HEOOXOAMMYIO CTeNeHb HAJC)KHOCTU TUTAHUS;

0e30macHOCTh B OTHONIIEHMM  TOXapa,  B3pbiBa,  IOPAXKEHUs
AIEKTPUUECKUM TOKOM;

UCIIOJIb30BAaHUE MOHTAXHBIX M3ACJIUA 3aBOJCKOIO HM3rOTOBJIEHUS,
BO3MOYXHOCTb MPEIBAPUTEIBHON 3aTOTOBKH 3JIEMEHTOB CETH Ha 3aBOAAX;

- HKOHOMHIO CTaJbHBIX U MOJUITHICHOBBIX TPYO, MEAH, CBUHIIA;

- perIaMeHTHUPOBAHHBIE YPOBHU U MOCTOSHCTBO HANPSKECHMS;

- MPOCTOTY U YAOOCTBO IKCILTyaTal1u;

- TpeOOBaHUS K YIPABICHUIO OCBEUICHUEM;

- 3KOHOMHUYHOCTb OCBETUTEJIbHON YCTaHOBKH;

- TpeOOBaHUS ICTETUKHU U B PSJI€ CIy4aeB TMTUEHBI.

[Mutatomme cetu mana OY W CWUIOBOrO  3JIEKTPOOOOPYAOBAHUS
PEKOMEHJIyeTCsl BBINMOJIHATh, KaK IMPaBUIIO, pa3feibHbIMU. B Hauane kaxmoin
NUTAIOIIMKA JIMHUM YCTAHABJIMBAIOTCS ammapaThl 3alllUThl W OTKIIOYeHHs. B
Hayajie TpYNIOBOM JMHUM O0s3aTeNieH almapaT 3alldThl Ha BceX (a3HbIX
OPOBOJHUKAX  (MpPEJOXpaHUTENb WM AaBTOMATHUUYECKUN BBIKIIOYATENb), a
OTKJIIOYAIOLIUN anmaparT MOXKHO HE YCTaHABIMBATh MpPU HAIWYUU TaKUX
anmaparoB IO JUIMHE JIMHWUM WM KOTJa YIPaBJIEHUE OCBEIICHHEM
OCYLIECTBJISIETCS aIlapaTaMy, YCTAHOBJIEHHBIMU B JIMHUSAX NUTAIOLIEH CETH.
Jluauu muTaromeil cetu pabodyero OCBEUICHHs, OCBEUICHHsI O€30MacHOCTU U
IBAKyallHOHHOTO  OCBEUIEHUS JOJUKHbI HMMETh B  PACHPEIEITUTENbHBIX
YCTPOMCTBAX, OT KOTOPBIX 3TH JIMHUM OTXOZST, CAMOCTOSITEJIbHBIEC amlmnapaThbl
3alATBl WU YNpPAaBJIEHUA I KaKIO0M JuHUM. [lomyckaercss ycTaHaBIIMBaTh
oO1IMi anmapaT yrnpaBieHUs JUIsl HECKOJIBKUX JIMHUM OJHOTO BUA OCBEIICHMS
WJIM YCTAaHOBOK, OTXO/SIINUX OT PaclpeeIMTEILHOr0 ycTpoiicTsa [13].



34

[Ipyn nUTaHUM BHYTPEHHETO OCBELICHUS OT BCTPOEHHBIX U MPUCTPOEHHBIX
TII wmu KTII BOMM3M HHMX YCTAHABIMBAETCS MAaruCTpajbHbIE IIUTKH C
ABTOMATHYECKUMH BBIKIIOYATEISIMU OT KOTOPBIX MUTAKOTCS TPYNIIOBBIE IIUTKH.
[Tpuuem, eciiv OHOM JIMHUEH MUTAETCS YEThIpE U 00Jiee rPYNIOBBIX IIUTKOB Ha
BBOJIE B KaXIblil IIUTOK PEKOMEHAYETCS YCTAaHABIMBATh OTKJIKOYAOIINMA
amnrapar.

[Iutatomue JUHUM MOTYT BBINOJHATHCS PaqUATBHBIMU, PaaUATBLHO-
MarucTpajbHbIMA WM MarucTpaJbHBIMU. XapaKTEPHbIE CXEMbl MUTAHUS
OCBETUTEIIbHBIX YCTAHOBOK paccMOTpeHbl B [2] §9.5.2. u [8] §10.2 u npuBeneHsl
B npuiioxenuu 10.

2.5. Bpi0Op THMIIA M PpacHoJI0KeHHMe MATHCTPAJIbHBIX W TPYNIOBBIX
IIUTKOB, KOMIIOHOBKA CETH M ee BbINOJTHEHNE

MarucTtpanbHblil pacnpenenuTeNbHbld MYHKT (IIMTOK) pacroyiaraercs B
Hayajie MUTAIONIeW JIMHUM W, KaK [paBuUjo, BOJU3M BCTPOCHHOM WM
npuctpoeHHoit TpaHncopmaropHoit moactanuuu (TII) w kommuiekTyercs
TPEXMIOJIIOCHBIMA  aBTOMAaTUYECKUMHU  BbIKIouaremsiMu.  HomeHkiarypa
pacnpeieMTeIbHbIX MYHKTOB npuBeAeHa B Tabn. 10. I'pynmoBbie muTKH,
PaCIIOJIOKEHHBIE HA CTHIKE MUTAIOMIMX W TPYIIOBBIX JUHUN, MpPETHA3HAYEHBI
JUIi  YCTAaHOBKM  anmapaToB 3alllUTBl M YIPABICHUS  DJIEKTPUYECKUMHU
OCBETUTEIHHBIMH CeTMHU. [Ipu BHIOOpE THUMOB IMIMTKOB YYHUTHIBACTCS YCIIOBUS
cpebl B IOMENIEHUH, CITIOCOOBI YCTAHOBKHU B HHX alapaToB, KOMMYTUPYEMbIE
OCBETUTENIbHBIC HATrpy3KH, TOKM W T. 1. MHPOpMamms 1mo BBHIOOPY MIUTKOB
npuBeaeHa B Ta0im. 10 (cm. Taxke [8], §11.4). Pacmonarare muTtku cieayer, mo
BO3MOXHOCTH, OJMKEe K UEHTPY Harpy3kd B MecTaX, YyAOOHBIX IS
oOcnyxxuBaHusi. [lpu BbIOOpE MECT pACMOJOXKEHUS IIUTKOB YYUTHIBAIOTCS
pexomenaanuu [TYD [13], ([8], §10.3).

Taomuma 10
HYHKTI)I pacupeacanTCIIbHBIC U IUTBI OCBCIICHUA

No THno ¥ KOJIMYECTBO BBIKIOYATEIIEH 3aBox- [Tpume-

1/ | HauMmenoBanue | 3-X MOMIOCHBIX 2-X moiawo- | 1-HO IONIo- | U3rOTOBU- | YaHHE

I CHBIX CHBIX TeJb

1 TIP 8503-1001 BA630/2x100; 50; | - - 6800 py0.
20; 16A

2 TIP 8503-1005 BA320/3x200; - - 16820
1x60A 000 py6.

3 TIP 8503-1011 BA57-31/1x31.5; - - «IJIEKTPA | 8980 pyo.
3x40; 1x50; 1x63A » r. MockBa

4 TIP 8503-1015 BAS57®35/1x25; - - 11980
1x50; 1x63, 1x125A pyo.

5 TIP 8503-1051 BA400/2x80; 2x63; | - - 11986
2x25; 6x80A pyo.

6 TIP 8503-1052 BA630/2x100; 2x80; | - - 12894
4x63 (8x100)A py®.




35

7 TP 8503-1053 BA400/2x100; 2x63; | - - 12946
3x25; 3x10A pyo.
8 TP 8503-1058 BA630/2x250; - - 22685
2x160; 2x100A pyo.
9 TP 8503-1161 BA250/1x100; 1x80; | - - 9161 pyo.
2x40; 4x16A
10 | OUIB-6 - - 63A+6x16A 900 py0.
(25A)
11 OIlB-6 Brom-aBT. 3¢ - 100A+6x16A 1250 py6
(25A)
12 | OLIB-6 Bron-Beikin.Harp. 3¢ | - 100A+6x16A 1250 py6
(25A)
13 | OlIB-12 - - 63A+12x16A 1250 py6
(25A)
14 | OlIB-12 BBon-aBt. 3¢ - 100A+12x16A 1580 py6.
(25A)
15 | OUIB-12 Beog-BH 3¢ BrIk. 100A+12x16A 1300 py®.
Harp. (25A)
16 | YOILB 1-6 - - 1-6 63A; 1100 py6.
6x16A (25A)
17 | YOIIB 1-9 1-9 63A; 1280 py6.
9x16A (25A)
18 | YOIIIB 1-12 1-12  12x16A 1120 py6.
(6e3. aB.)
19 | YOIIB 1-12 1-12 16x25A 1120 py6.
20 | IIPH(B)-2 B03MOXHOCTE YCTaHOBKH OT 12 10 48 Momyieit DK, H-nasecHoid,
(xommuiekTyroTcst DIN-peiikoii) I'. MockBa E;ﬁCTpoeH'

OcBeTuTeNnbHBIE CETH JOJIKHBI OBITh BBIIIOJHEHBl B COOTBETCTBHH C
TpeboBanusimu [1YD [13, rmaBer 2.1 —2.4; 6.2 — 6.4 u 7.1 — 7.4]. B 3aBUCUMOCTH
OT XaPAKTEPUCTUKHU MTOMEIIECHUS U YCIOBUN OKPYXKAIOLIEH Cpeabl BBINOJHEHHUE
AIEKTPUYECKUX OCBETUTENIBHBIX CETEH BO3MOKHO IMPOBOJAMHU C MEIHBIMU HIIH
ATFOMUHUEBBIMU KIJIaMH, KaOelsiMU, KaK MPaBUIIO, C ATIOMUHUEBBIMH KUJITAMH
u ocBetutenabHbiMU IMHONpoBoAaMu (IIIOC). TokompoBoapl € MEIHBIMH
KUJIAMU ~ TIPUMEHSIETCS. OTPAHUYEHHO, HampuMep, [Js  B3pPbIBOOIMACHBIX
nomenienuii knaccoB B-1 u B-la. CopTraMeHT NMHUN U TEXHUYECKUE NAHHBIC
IpPOBOJIOB M Kabemed mnpuBenaeHsl B [8, Tabm. 11.1+11.5] u [15]. U3
CYIIECTBYIOIIETO COpTaMeHTa IHUHONPOBog0oB B OV Hambonee MHUPOKO
UCIIOJIB3YIOTCS:

- B nuTaronmx cersx — muHonpoBoasl [IIPA-73 na Toxum 250, 400 u
630 A;

- B TIpynmoBbIX ceTsax — mmHonpoBoasl IIOC-67 Ha TOK 25A wm
mmHonpoBoabl [IIOC-73 Ha Tok 63A (mpu amoMuHHUEBBIX muHax) wikn 100A
(Tpu MEAHBIX MIWHAX).

B cersix BHYTpeHHEro OCBEIICHHsS HaubOJee YacTO HCIOIb3YIOTCA
CJIeIYIOIIEe MapKH MPOBOJIOB U Kabemei:

N3onuposannsie npooaa AIIB, I1B-1 (yHuBepcanbHOE HCIIOIB30BAHUE);
AIIIIB, IIIIB — ckpsITast HECMEHsIEMas IPOBOKA,
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ATIPTO, ITPTO c pe3uHOBOM U30JIAIMEH — TPOKJIaAKa B TpyOax;

tpocoBbie npooaa: ABT, ABTY, ABTB, ABTBY c¢ IIBX uzossuuei,
COZEpkKaIllMe B CBOCH KOHCTPYKIIMHU HECYLIUN TPOC;

xa0enu ABBI', BBI' ¢ uzonsmueii u o6onoukoii n3 I1BX;

kabemu ABPI" u BPI' ¢ o6onoukoii u3 [I1BX 1 pe3nHOBOM H30Is1IUEH;

kabemu AHPI" u HPI' ¢ pe3uHOBOM wM30s1IMEM W PE3UHOBOU
(HaupuTOBOIT) 0OOIOUKOI;

nposoja [ICY-155 u TICY-180 HarpeBOCTOMKHE C MEAHOW KUIIOW;

nposoja [IPKA s 3apsiku OCBETUTENBHBIX IPUOOPOB.

Beibop Tuma mipoBOmKHM (OTKpBITasi, CKpbITas, CMEHAeMas ¢ T.IL.)
MPOU3BOJIUTCSI HAa OCHOBaHMM pekomeHpanuid [2, §9.7] wu [13]. Onnako
HEOOXOJAMMO OTMETHTh, YTO DJCKTPONPOBOAKUA OCBETHUTEIBHBIX  CETEH
MPOMBIIIJIEHHBIX MPENPUITUN BBITOJIHSFOTCS OTKPBITBIMH, a
AIMUHUCTPATUBHBIX M JKWJIBIX 3JaHUM — CKPBITBIMM M, 1O BO3MOKHOCTH,
CMEHSIEMBIMU.

2.6. Bp10op cevyeHuUii MPOBOJAHUKOB M0 MEXAHUYECKON NMPOYHOCTH

CeueHus MPOBOJIHUKOB OCBETUTENILHON CETH JIOJKHBI 00€CIIeUUTh:

- JIOCTaTOYHYIO MEXaHMYECKYIo MpoyHocTh cetu ([8], §12.2), [13];

- TMPOXOXKJCHHWE TOKa HArpy3ku Oe3 TmeperpeBa CBEpPX IOMYCTUMBIX
temnepatyp ([8], §12.3), [13];

- HEoOXOJAMMBbIE YPOBHM HampsikeHuss HUCTOUYHMKOB cBeTa ([8], §12.4),
[13];

- cpaOaThIBaHMsI 3aIMTHBIX alapaToB MPH KOPOTKHUX 3amblkaHusxX ([8],
§12.7), [13].

[Ipu BBIOOpPE MPOBOJHUKOB OCBETUTEIBLHONM CETH [0 MEXaHUYECKOU
MPOYHOCTH JOCTaTOYHO BBIMOJHUTH Bce TpedoBanus [IYD [13] 1o
MUHHUMAJIbHOMY CEYEHHMIO IMPOBOJHUKOB W PACCTOSIHUIO MEXIY TOYKAMH UX
KperieHusi.  HaumMeHblme — JOMYCTUMBbIE  CEYEHHMsS]  MPOBOAHUKOB IO
MEXaHMYECKON TpoYHOCTH yKazaHbl B [8, Ta6m.12.1] u [13] IIpu TpocoBbIxX
IPOBOJIKAX B 3aBUCUMOCTH OT HArpy3kH CTaJIbHbIe TPOCHI CIEAYET MPUHUMATH
nuameTpoM 1,95+6,5 MM, kKaTaHKY — AMAMETPOM 5,5+8 MM.

2.7. BbIOOp ceyeHUH MPOBOJHUKOB 10 HATPEBY

HarpeB mnpoBOAHMKOB BBI3BIBACTCS MPOXOXKIACHHEM IO HUM TOKa 1,
BEJIMYMHA KOTOPOTO OMpEeNseTcs o Gpopmysam:

- g Tpexda3Hoii ceTu, ¢ HyJieM U 0e3 HyJid, P PaBHOMEPHON Harpys3ke

bas:
P

[=—7"—,
\/gUncosgo

A,
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- U151 ABYX(a3HOM ceTH ¢ HyJieM, IIPU paBHOMEPHOM 3arpy3ke (as:

— P2
— A, >
2U, cosgp
. P
- ISl ABYXIIPOBOJIHOM ceTn: [ =—— A;
Uy cosg
- I KaXIoW u3 ¢a3 NByX- WIH TPEXIPOBOAHOU CETH C HYJIEM IPH JFOOOM, B
o P
TOM YHUCJIE€ U HEPAaBHOMEPHOU HArpy3Ke: I= U—l , A, rae P; — akTuBHas
Cos @
b

pacueTHasi MOIIHOCTb OJHOW, ABYX WM Tpex ¢a3; cos¢ — KodhduumeHt
MomHocTH Harpys3ku; U, Uy U, — COOTBETCTBEHHO IIMHEHHOE, (asHOe U
HOMMHAJIbHBIE HANIPSDKEHUS CETH.

[Ipu paBHOMepHOI 3arpy3ke (a3 TOK B HYJEBOM NpoBOJE Tpex(ha3HbIX
CeTel, MUTAIOLINX JaMIIbl HAKaJIUBaHUs, PABEH HYJIIO, TOK K€ CETEH, MUTAIOIIUX
ra3opaspsaHbIe JTaMIIbl, MOXKET JOCTUTATh BETUYHHBI (Pa3HOTO TOKA.

Henunelinocts [IPA u BOJbT-aMIEpHBIX XapaKTEPUCTHK Tra3opa3psaHbIX
JaMn BEAYT K HCKaXEHHUIO CHHYCOMIAIBbHON (OpMYINIbI TOKA W TOSBICHHUIO
BBICIIMX TapMOHMK, INPUYEM IIOCIEAHUE, B OCHOBHOM TpEThS, NPUBOIAT K
HAJIMYUIO TOKA B HYJEBBIX pabouux MpoBoAax TpexdasHbix JuHUN. CTaHIapThI
OTPaHUYMBAIOT BEIUYMHY TOKA B HYJIEBOM IpPOBOJAE Tpex(a3HbIX JUHUN Ha
ypoBHE (a3Horo npu kommneHcupoBaHHbIX [I[PA u momoBuHbI (azHOro TOKA —
npyu UHAYKTUBHBIX [TPA.

B nByxdazHbIX TpeXNmpoOBOJHBIX CETAX MPU PaBHOMEPHOM 3arpyske a3
TOK B HYJIEBOM IIPOBO/IE paBeH (pazHOMY TOKY MPU MUTAHUS JaMIl HAKaJIUBAHMUS;
OJIHAKO  MOXET OBITh HECKOJbKO Oosblie (a3HOrO0 TOKAa MPU MHUTAHUH
razopaspsIHbIX JamIl.

[Ipu HepaBHOMEpHOU Harpy3ke (a3 TuHEeHHbIE TOKH OyIyT HEOJUHAKOBHI U
npu HEOOJBIION HEPABHOMEPHOCTH, BBIOOpP CEUEHMsSI MPOBOJOB CIEAYET BECTH,
KaK JUIsl TUHUHM ¢ PaBHOMEPHOW Harpy3koi (a3, MpUHSB B KaUeCTBE PaCUETHOMN
YTPOCHHYIO Harpy3ky HaumbOosee 3arpykeHHoil ¢as3el. [lpu cymecTBeHHOM
HEPaBHOMEPHOCTU  HArpy3ku (Hampumep, IMpPU  MOIIHBIX  KCEHOHOBBIX
CBETWJIbHUKAaX) HEOOXOJUMO ONpENeIUTh TOKM W CEYEHUS MPOBOJHUKOB
OTIENBHO JUTs KaKI0u (da3bl. [[ns Tpexda3HbIX JIMHAM C BKITIOYCHHUEM HArpy30K
Ha JIMHEWHOE HAaIpsHKEHUE JIMHEWHblE TOKU [, [, [. 3aBUCAT OT MOpsAIKa
cinenoBanus a3 (4-B-C unu C-B-4).

[Tpu npsimoM nopsiike cienoBanus Qas:

2 2 . 0
Iy= \/[ab + 1 +2 gpleq Sm((Pab —Pcq +30 );

2 2 . 0
Ip= \/]bc +Lgp + 2ped 4 Sm((Pbc —Qgp +30 );

2 2 . 0
Ic= \/Ica + 1. +21,.,1p, s1n((pca —@pe +30 )
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[Ipu oOpatHOM mopsake ciaegoBaHus ¢a3 B Kaxaod wu3 Gopmyn
HEO0OXOJIMMO TIOMEHSATh MECTaMH WHJIEKCHI yIioB (ab u ca, bc v cb, bc n ca).
Tak kak mopsiAoK cienoBaHus a3 Mpu NPOESKTUPOBAHUN HEU3BECTEH U MOXKET
MEHSATHCS B MPOIECCE IKCILTyaTal[ii, HEOOXOAUMO OINPEACIIATh JIMHEHHbIE TOKH
JUTsl 000OMX BapUAHTOB CiieloBaHus (a3.

Tok Harpy3ku, mnpoTekas IO NPOBOJHUKY, HarpeBaer ero. Hopmamu
YCTaHOBJICHBI HAaMOOJBIINE TOMYyCTUMbBIC TEMITEPATyphl HarpeBa >KIJI TPOBOIOB
U, UCXOMSI U3 ATOTO, OMPENETCHBI JJIUTEIHLHO JOMYCTUMbBIE TOKOBBIC HATPY3KH
JUIsT TIPOBOJIOB M Kabeleld B 3aBHUCHUMOCTH OT Marepuaja UX H30JSIIUU U
obonoukn u ycnoBuid mpokmanku [13]. 3HadueHHWEe TOKOB TIPUHSATHI IS

TeMIepaTyphbl OKpyKarouiero Bo3ayxa +25°C u semimm +15°C. B ciyuae, ecin
npeaycMaTpuBaeTca JUIMTENbHAs  OKCIUTyaTalMsi TpoBOJa B Cpele C
TeMIIepaTypoil, OTIIMYHON OT HOPMATHUBHOM, JOIMyCTUMas TOKOBas Harpyska, (B
amriepax), ornpesensercs no Gopmyse:

I=1,, /rq) / Ty > rae I,— HopMaTuBHasA TOKOBas Harpys3ka, A, [13];

Ty U Ty — JONYCTUMO€ TNPEBBIMICHUE TEMIICpATyphl IMPOBOJA
COOTBETCTBEHHO HaJ (paKTHUECKON U HOPMATUBHON TemrepaTypoit cpenbl C.
Pacuer 3HaueHus Toka B JUHUSAX MPOU3BOIUTCS MO Qopmyne: [ = P,K, TAe

P, — pacuetHasa Harpyska, kBr; Kp=f (U ,COS([)) — K03 PUIMeHT, 3HaYeHUS
KOTOPOTIO IMPUBEJEHBI B Ta0.12.

2.8. Pacyer ocBeTHTEJBbHOM CETH M0 MOTEPe HANPSAKECHUS

Bennunna pacrnionaraemMbiX NOTepbh HaNpsDKEHUSI B CETH [8] ompenensiercs
o dopmyiie:

AU, =Uy -U
B CETH;

Ux — HOMHUHAQJIBHOE HAMPSDKEHHE TPH XOJOCTOM XOfe TpaHchopmaropa
(105%);

Uy — JOIyCKaE€MOE€ HamIpsbkeHue y Haubosiee ynaneHHbIX jJami (cm.[8],
§10.1);

AU, — moteps HampspkeHuss B TpaHchopMarope, TMPUBEICHHAS KO
BTOPUYHOMY HaMPsHKEHUIO [cM. Tabi.13].

OtmeTuM, 4TO 3HaueHue HanpsKkeHU Uy, Uy, AUt — yKa3bIBaloTCs B
MIPOLIEHTAX.

Jonyctumble mnoTtepu HamnpsbkeHUss B ocBetutenbHor cethn AU % B
3aBUCUMOCTH OT MOULIHOCTH TpaHcpopmaTopa S, Ko3pdulUeHTa ero 3arpy3ku
B u cosp Harpy3ku npuBeqeHbl B [8], Ta061.12.6. DTu motepu paccuuTaHbl s
Uy paBHOTO 97,5%, 1M MpU MHBIX 3HAYEHUSIX JTOJDKEHBI OBITh COOTBETCTBEHHO
WU3MEHEHBL.

w — AU, %, tne AU,— pacnionaraemasi Hotepsi HarpsiKeHUs

M
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[Torepss Hanpsokenuss AUr 3aBUCUT OT MOIIHOCTU TpaHchopmaropa, €ro
Harpy3ku, Kod(pduiMeHTa MOIIMHOCTH TUTAEMBIX JJICKTPONPUEMHUKOB H
OTPECIISIETCS C JOCTATOUYHBIM MPUOTHUKEHUEM TI0 popMyJIe:

AU, = B-(Ua.T-COS(p+Up.T-sin(p),

rae U,, u U,, — aKkTUBHAas M pEaKTHBHAs COCTABIAIOLIAS HANPSKEHUS

KOPOTKOTO 3aMbIKaHUs TpaHC(hopMaTopa, OnpeaessieMoro mo Gopmysam:
Ua.t = ? 100% u Upr= JUI% 0 -Usr. %

H

P, — notepu KOpOTKOTO 3aMblkaHus, KBT; P, — HOMUHaJIbHasA MOILIHOCTh
Tpancopmaropa, kB-A; Uy — HanpsKeHUe KOPOTKOIo 3aMbIKaHus, %o.
B o6miem ciydae motepst HanpsKEHUS! B CETH ONpeesieTcs mo Gpopmymam:
- Bcersax 6e3 unayktuBHoctu AU = IR ;
- B CCTAX C HHAYKTUBHOCTBIO AU =1 (R cos @ + Xsin (/)) )
rae [ — pacyeTHbld TOK JIMHUU, A; R u X — aKTUBHO€ U PEAKTUBHOE
conpoTuBiieHus: IMHUU, OM;  €0s ¢ — KO3 GUIIMEHT MOLITHOCTH HATPY3KH.
Ecnu BbIpasute AU B npoLeHTaX OT HOMUHAIBHOTO HanpsikeHus Uy, a TOK
Harpy3Ku 4epe3 MOIIHOCTh (B KWJIOBATTax), TO MOJYYUM pacueTHbie (OPMYJIbI
IIOTEPH HAIIPSKEHUS B OCBETUTEIIBHOU CETH Y€pPE3 MOMEHT HArpy3KH:
- JUIA JByXIPOBOJIHOUW ceTu (omHO(a3zHOo#, nByxdazHoil 0Oe3 Hyls Wiu
MMOCTOSTHHOTO TOKA):
11
AU = LOZ M
v-§-U,
- JUIl  YeTBIPEXMPOBOMHOM Tpex(daszHot ¢ HylaemM U TpexdazHoit
TPEXIPOBOAHON O€3 HyJIsI CETH:

1011
AU =——M;
v-S-U,
- JUIA TPEXIPOBOAHOM JABYX(a3HOM C HYJIEM B CETH:
2,25-10"
AU=—"—7"M,
v-§-U,
rjae Y — yAenbHas MPOBOAMMOCTh MpPOBOAHMKA, CM/M; S — ceueHue
MPOBOAHNKA, MM, U, — HOMHHAIbHOE HANpPSKEHHE CeTH (I Tpex- u
nByx(ha3HbIX ceTe JuHeWHoe HampsbkeHue), B; M — MOMEHT Harpyskw,

pPaBHBIN MPOU3BEJECHUIO MOLIHOCTH HArpy3ku, KBT, Ha JUIMHY JuHUU [, M U
OIpENIENISAEMbIH 110 CXEMaM pHUC.7/.
[Ipy 3agaHHBIX HOMMHAJIBHOM HANpsHKEHUUM CETH W MaTepuale

MIPOBOJHUKA:
M .
AU=—— u S=——, tae C—xoddPuiment, 3aBUCIIUN OT HaIps-
CS C\ U

KEHHS 1 MaTepuasa NpoBoJHUKa (cM. Tabi.12).
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[Totepu HampsiKeHusT Ha BCEX YYacTKax ceTH (OT IIMH HHU3IIEro
HampspKeHust  TpaHcdopmaTtopa JO CamMoro  yAAJEHHOTO  CBETHJIHHHKA)
CYMMUPYIOTCSI 1 CPABHUBAIOTCS C BETUYMHON JIOMYCTUMOMN MOTEPH HANPSHKEHUS
AU,,,. B 1abn.11  npuenens! 3Hauenuss AUr miis koddgduimenTa 3arpy3ku
B = 1. lns onpeneneHus ICTUHHON BeauuuHbl AUt €ro 3HaueHue, HalJIeHHOE
no Tabsuie 11, cneayer yMHOXHUTH Ha (pakTUueckoe 3HauYeHHe KoddduiueHta
3arpy3ku f3.

Tabmnnma 11
[ToTepu HanpspKkeHus B TpaHChOpMaTOpax.
MomHocTb [Torepst nanpsoxerus AUr, %, nipu Ko3GUIMEHTE MOIIIHOCTH HArPy3KH,
TpanchopmaTopa, paBHOM
kB-A 1,0 0,9 0,8 0,7 0,6 0,5
160 1,7 33 3,8 4,1 4.3 4.4
250 1,5 3,2 3,7 4,1 4,3 4.4
400 1,4 3,1 3,7 4,0 4,2 4.4
630 1,2 3,4 4,1 4,6 4,9 5,2
1000 1,1 33 4.1 4.6 5,0 5,2
1600-2500 1,0 33 4.1 4.5 4.9 5,2
TabOmuma 12
3uauenus koopdummentos Kt u C.
Koaddurmmentrr Kt mis Koadd. C mpoBoon
Cucrema cety, I'JI ipu coS® KoM-
poa Toka JIH |mnexkra Jlamma — ITPA | MeqHBIX | QIIFOMUHUEBBIX
0,9 0,5 | 0,35
660/380 0,875 10,972 | 1,75 | 2,5 218,0 133,0
380/220 Tpei‘l’ma" © 152 [ 1,69 | 3,04 | 434 722 44,0
220/127 YN 2,63 | 2,92 | 526 | 7,52 | 242 14,8
320 1,52 1,69 3,04 | 4,34 72,2 44.0
220 2,63 2,52 5,26 | 7,52 24,2 14,8
40 Tpexd}’fﬁf" 0 T a [ 160 | 280 | 412 08 0,488
36 Y 16,0 17,8 32,1 | 45,8 | 0,648 0,395
12 481 53,5 96,1 [137,0| 0,072 0,044
660/380 1,32 1,46 | 2,63 | 3,76 96,8 59,0
380/220 ﬂBYE‘b;é‘ﬁa" © 1227 [ 252 | 454 [ 649 | 32,1 19,6
220/127 Y 394 | 437 | 7,87 | 11,2 10,7 6,56
660/380 Onnodaznast ¢ 2,63 2,92 5,26 | 7,52 36,1 22,0
220 HYJIEM 4,54 5,05 | 9,09 | 13,0 12,1 7,38
127 Teyxnposommas | .87 | 875 | 157 [22,5| 4,03 2,46
40 nepemennorou | 25,0 | 27,8 | 50,0 | 71,4 0,4 0,244
36 MTOCTOSTHHOTO 27,8 | 30,9 | 55,5 | 79,4 | 0,324 0,198
12 TOKa 83,3 92,6 |167,0|238,0| 0,036 0,022




. M=P1L1+P2(L1+L2)+
lP ll l ll +P3(L1+L2 +L3)=
M=P-L P, P, Py| =Li(P +Py +P3)+
+L2(P1 + P2)+ L3P3

a) 0)

BN R e

rae A — npuBeJE€HHAas AJMHA 0 IEHTpa

%f—j HarpyskKu

Puc.7. Unntoctpauuu K OnpeieIEeHHI0 MOMEHTOB HAarpy3KH

IIpumep 10. OnpenenuTs AOMYCTUMYIO TOTEPIO HAIPSHKEHUS B TPYIIIIOBOM
JIMHUM, €CJIU OCBETUTEJIbHAs YCTAaHOBKA MUTAETCA OT MOJACTAHLUMU HA KOTOPOH
yCTaHOBJIEH TpaHcpopmarop momHOCTEI0O St = 1000 xB-A, xosddumment
3arpy3ku [ = 0,7; mnuratomas 3-¢da3zHas 4-npoBoHas IWHUS UMeeT JuuHy 30
M; aKTHBHas MOIIHOCTb Harpy3ku P = 80 kBT; c0S @uap, = 0,95; Hampsbxenne
nutatonieit cetn U = 380/220 B.

Pewienue: PacueTHOE 3HaYEHHE TOKA B IUTAIOLICH JIMHUU:

P 80

[ = =
ﬁun cosp  ~/3-0,38-0,05

=128,09A.

Hcxonst 3 ycioBHsl, YTO JJIATEIBHO JOMYCTUMBIA TOK YE€pe3 MPOBOJAHHMK
1, TOMKEH MpeBbIIATh PACYETHOE 3HAUYCHUE TOKA, T.€. [; > [, MpuHUMAaeEM 1Mo
Tabm.12.2 [8] unu tabmumam [13] Ommwkaiimee 3HadeHue Toka [ = 140 A k
pacuetHomy [ = 128,09 A nmns yetwsipexkunbHOro kadens AIIB-4 (1x70) c
MPOKJIQJKON B CTAIbHBIX TpyOax.

1) OnpenensieM MOMEHT Harpy3kH B MUTAKOLIECH JIMHUU:

M =Pl =80-30=2400 kBt-wm.

2)Ilo W3BECTHOMY CEUYEHHUIO MUTAIOIIEH JTMHUKM U MOMEHTY Harpy3Ku IO
tabn. 12.11 [8] ompenenuM AOMYCTUMYIO MOTEPIO HAIPSOKEHHS B MUTAIOIICH
auaur: AUnut = 0,8%.
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3) Ilo 3apanHbIM 3HaueHHAM St = 1000 kB A, c0S @ = 0,95 1 B = 0,7
no tabnuie 12.6 [8] onmpeaenseM MOJHYIO JOMYCTUMYIO TOTEPIO HAIPSKEHUS
OT IIMH MOJICTAHIIMM IO CAMOT0 yAaJeHHOro cBeTwibHUKA: AUnon =5,5%.

4) OnpenensieM JOMYCTUMYIO ITOTEPIO HAPSDKEHUS B TPYIIIOBOM JIMHUU:
AUrp = AUnon — AUmur =5,5-0,8 =4,7%,, 4TO coryacyercs c
pe3yabTatamM MyHKTOB 2 U 3.

2.9. KomneHcanusi peakTUBHOM MOIIIHOCTH B OCBETUTEIbHBIX CETAX

OcCBeTUTENBHBIE CETU C Ta30Pa3PsAIHBIMU JIAMIIAMU U 3JIEKTPOMArHUTHBIMU
[TPA xapakTepu3yroTcsi HU3KUM 3HaueHueM cos@ = 0,35+0,6. [{ng noBbIeHus
cos¢ no 3HaueHus 0,9 + 0,95, ucnonp3yroTcs, KaKk MPaBUIIO, CTAaTUYECKHE
KoHJIeHcaTopbl. KommeHcanusi peakTMBHOMW MOIIHOCTU (COS() MOXKET OBITh
WHJMBUAYAJIbHONW (KOHJIEHCATOPHI YCTAHABIMBAIOTCSA Y KAXKIOTO CBETUJILHUKA)
U TPYIIOBON (KOHJIEHCATOPHI MPUCOCIUHSIOTCS K Hayaldy KakKJAOW IpYIIOBOM
JMHUAU WK K TUTAIOIINM JIMHUSAM WIW K [IMHAM TOACTaHIIUN).

PeaktuBHas momHOCTh KOHACHCATOPOB O, (B KBAp), HeoOxomumas st
MOBBIIIIEHUS COS () JI0 3HAYCHHUSI COS (), OmpeaenseTcs mo hopmyie:

Q. =P (tgo, ~ tgp,), kKBAD,

rae P — akTuBHas MOIIHOCTH JiaMIl ¢ yueToM noteps B [IPA, kBT.

[IpOMBINIUIEHHOCTBIO ~ BBIMYCKAIOTCS ~ KOMIUIEKTHBIE  KOHAEHCATOPHBIC
YCTAHOBKH, PETYJIUPYyEMbIC, HU3KOTO HampsikeHus Ha MoutHoctu 5S0+550 kBAp
tuna YKM 70; HuU3KOr0 HampspKeHus ¢ GuibTpalueil BhICIINX TapMOHUK, THTIA
YKM®-71 na momrHoctu oT 25 no 300 xkBAp. DT ycTaHOBKM CHAO»XEHbI
ANEKTPOHHBIMU  (MHUKPOMPOLIECCOPHBIMU)  PETYJIATOPAMU  MOILIHOCTH, 4YTO
MO3BOJIAET TMOJAJAEPKUBATh TpeOyeMoe 3HAUeHHE COS( B IIMPOKOM JHAIa30HE
KOMIIEHCUPYEMBIX MOIIHOCTEH. TEeXHUYECKUE XapaKTEPUCTUKU KOMIUIEKTHBIX
KOHJICHCATOPHBIX YCTAaHOBOK IPHBEICHBI B Ta0J. 13.

Homunansnoe Hanpsikenue yctaHoBok 400 B, wyacrora 50 I,
KO3(phULIMEHT HECHHYCOUAATBHOCTH 3.6, TeMIeparypa OKpYyKarollero Bo3ayxa
or -10 go + 45°C; crenens 3ammtsl IP 21, IP 54; kongercaropsl Tuna KIIC.
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Taomuma 13

CeueHue .
Tl MomtaocTs, | Kommy. MontHocTh Tox, | MegHOTrO g"
kBAp CTyIECHEH CTyIECHEH A | kabems s | 8
BBOJIA, MM =

VKM 70-0,4-50-10-Y3
5.q5.y3| 50 5 1x10+2x20 | 72 | 3x50 | 170
10020.y3| 75 5 1x1542x30 | 108 | 3x100 | 175
112.5-12.5-y3 100 5 1x2042x40 | 144 | 3x100 | 210
15005.y3| 1125 9 1x12,5+4x25 | 161 | 3x100 | 215
20005.y3| 150 6 2x2542x50 | 216 | 3x150 | 235
050s5.y3| 200 8 2x35+3x50 | 289 | 2x(3x185) | 280
25005.y3| 225 9 1x25+4x50 | 325 | 2x(3x185) | 300
27505.y3| 250 10 2x25+4x50 | 361 | 2x(3x240) | 330
30005.y3| 275 11 2x25+6x50 | 398 | 2x(3x240) | 340
300 12 2x25+5x50 | 433 | 2x(3x240) | 350
-350-25-V3| 350 14 2x25+6x50 | 498 | 2x(3x150) | 370
-400-50-Y3| 400 8 2x25+7x50 | 579 | 2x(3x185) | 430
-500-50-Y3| 500 10 2x25+9x50 | 755 | 2x(3x240) | 550
-530-50-¥31 550 11 2x25+10x50 | 810 | 2x(3%240) | 580

VKM®-04-25-25-Y3
5005.y3] 25 1 1x25 36 | 3x16 | 160
7505.y3] 50 2 2%25 72 | 3x50 | 200
10025.y3| 75 3 1x25+1x50 | 108 | 3x70 | 250
125.05.y3| 100 4 2x25+1x50 | 144 | 3x120 | 280
15005.y3| 125 5 1x25+2x50 | 180 | 3x185 | 315
-175-25-y3| 150 6 2x25+2x50 | 217 | 3x240 | 340
20005.y3| 175 7 1x25+3x50 | 253 | 2x(3x95) | 380
250.05.y3| 200 8 2x25+3x50 | 289 | 2x(3x120) | 400
300.05.y3| 250 5 2x25+4x50 | 361 | 2x(3x185) | 460
300 6 2x25+5x50 | 433 | 2x(3x240) | 520
EMmKkocTh KOHACHCATOpa IIpu I/IH,Z[I/IBI/II[yaJ'IBHOﬁ KOMIICHCAlIlUN

omnpeaensieTcs mo hopmyiie:

Ok

C

U103

MKD,




44

rie U — HampsbkeHHE Ha 3aXuMax KoHjeHcartopa, kB; [ — dacrora
nuTaroniei cetu, ['m; O, — peakTUBHAs MOIIHOCTh KOHAeHcaTOopa, KBApD.

IIpumep 11. OmnpenenuTh PEaKTUBHYI) MOIIHOCTh KOMIIEHCHUPYIOIIETO
KoHAeHcaTopa (J;, TOK aBTOMAaTHYECKOTO BBIKJIIOUATENs] [, Ha OCBETUTEIBHOM
IIUTKE, CEYEHUs (10 TOKY) (asoBBIX Sy M HYJIEBOIO S, MPOBOJOB IPYMIIOBOMN
CETH, TOK JUHUMU [, OCBETHUTEILHOM ceTH 00Ier MomHocTteio P = 18 kBT, B
TOM 4HuClie Jiamnbl HakanuBanus P, = 3 kBrt, cose = 1 u namnsl JIPJI
MoIHocTeio P, = 15 kBT (¢ yuetom noreps B [IPA), cosp = 0,5; tge = 1,73.
[lutanue ocBemieHUsI OCYIIECTBISETCS Tpexda3sHOW YeTHIPEXITPOBOIHOMN
nuHueH, BeimoigHeHHON Kabenem AHPI'. 3arpyska ¢a3 paBHoMepHas. da3zHoe
nanpsoxenne Uy = 0,22 xB.

Pewenue: PeaxtuBHas (J;, moiHasA S; MOITHOCTH M TOK I'PYIIIOBOM JTUHUU
I, HECKOMIIEHCUPOBAHHOW OCBETUTEJIILHOU CETH:

Q,=Pntgep, =15 1,73 = 26 xkBAp;

S; =P+ 07 =182 + 262 =31,6 kBA;
S 31,6

_ ! _
o3 .Uun A3-43.0,22

Koaddunment MoIHOCTH HECKOMIIEHCUPOBAHHON YCTaHOBKHU:
cos @y = P/S1 =18/31,6 = 0,57

I = 47 ,878 A.

Heobxoaumasi peakTuBHasi MOIIHOCTh KOHAEHCATOpa, YCTAHOBJIEHHOT'O B
Hayvaje TPYNINOBOM JMHUM JJS MOBBILEHUS KO3(P(UIMEHTAa MOIIHOCTU OT
ucxoanoro cos¢;= 0,57 (tgp,=1,43) no 3nauenust cos@,= 0,95 (tgp,=0,33):

Ok = P-(tgo, —tgp,)=18-(1,43-0,33)=19,8 xkBAp.

[To Tabn. 16 BbIOMpaeM KOMIUIEKCHYIO KOHJIEHCATOPHYIO YCTAaHOBKY THIIa
YKM®-04-25-25-Y3  momnHocTteto 25 kBAp. Torma mpu wucnpaBieHHOM
KO3 (PHUITEHTE MOIITHOCTH COS(, PEAKTUBHASI MOIITHOCTH:

0, =0;-0, =26-25=1 kBAp.
[TosnHas MomHOCTB:  SH = \/P2 +Q12 = \/182 +12% = 18,0277 xB-A.

Koaddutment momuoctu: cos 99 = P/ S> =18/18,0277 = 0,99846 .

[To Ta6n. 12.2 [8] wam c yuerom pexkomeHmaumii [13] mus [, = 48 A
ompenensieM Sy = 16 MM°. BBHIy OTCYTCTBHS KOMIICHCALIMH DPEAKTHBHOM
MOITHOCTH HA y4aCTKE «aBTOMATUYECKUN BBIKIIOYATENb — JAMIIb» YBEIUYCHUS
S, 0 Sy He Tpebyercs: B 9TOM cilydae npuHuMmaeM S, = 10 MM’, TOTJ]a TOK
aBTOMATa:

S, Kn _ 19,614 _ 0 s

la =
V3 -uan 1,73 20,38
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rae K, = 1,4 — xoaddunuent Ha myckosbie Toku (Tadin. 10.2 [8]).

3. OCHOBHBbIE TPEBOBAHMUA K COJAEPKXAHUIO
TEXHUYECKOI'O TIPOEKTA OCBETHUTEJBHOM YCTAHOBKH
BHYTPEHHEI'O OCBEILIEHUA

B cocTaB TeXHMYECKOro MPOEKTa OCBETUTEIBHOM YCTAHOBKH BHYTPEHHETO
OCBEILIEHHUSI HEOOXOAMMO BKIIIOUUTH CIIEAYIONINE MaTepUabl:

1) mosicHuTeNnpHAs 3amUCKa C MOAPOOHBIMHM pacueTaMU U HEOOXOJUMBIMU
KOMMEHTAPHUSMHU 110 CBETOTEXHUYECKOMY U 3JIEKTPOTEXHUUECKOMY pacueTam;

2) Ta0auIBl C OCHOBHBIMU CBETOTEXHUYECKUMU M JJIEKTPOTEXHUUECKUMU
MOKa3aTeIsIMH;

3) nnaH-cxema BHYTPEHHEN MUTAIOIIEH CeTH.

B Ttabnumax OCHOBHBIX TEXHMYECKMX IIOKa3aTelell  colepiKaThCs
cienyroiue rpadsoi:

- HauMEHOBaHHE OOBEKTA;

- OCBelIaeMast IUIONIalb B M ;

- TMpeuMYIIECTBeHHas (HOPMHUpYeMasi) OCBEIICHHOCTh yYaCTKOB OOBEKTa,
B JIK;

- pacyeTHasi OCBEIIEHHOCTh YYaCTKOB OOBEKTA, B JIK;

- TPEUMYIIECTBEHHbII  THUN  OCBETHTEIbHBIX  MPHOOPOB  0OIIEro
OCBELICHMUS;

- y/eNbHAs MOIIHOCTh 00IIero ocBemeHus, Br/m’;

- KOJIMYECTBO CBETOTOYEK;

- MPEUMYIIECTBEHHBIN B/ MPOBOJIKU IPYIIOBON CETH.

[Inan-cxeMy BHYTpEHHEW MUTAIOLIEH CETH BBINOJIHUTH B COOTBETCTBUU C
TpeboBanusimu ECKJ] ¢ ucnosib3oBaHuEM YCIOBHBIX 0003HAUYECHUI U HAJIUCEN
JUISl CBETOTEXHUUYECKUX MPoeKToB 110 Tadur. 10 I15-1 u puc. I15-1 u [15-2.
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4. NIPOEKTUPOBAHHUE HAPYKHOI'O OCBEHIEHHAA
IHPOMBIIIVIEHHBIX TPEJANIPUATUN

4.1 CBeroTrexHn4eckas yactb. HopMbl HApy:KHOT0 OCBelIeHUSA

OcHoBHOW 3amaueld HapyxkHoro ocemenuss (HO) mnpoMbluieHHbIX
peANpUATAN ABJIAETCS oOecrieyeHue 0e30MacHOCTH JIBUKEHUS
MEXaHU3UPOBAHHOIO TPAHCIOPTAa M IMEMEXOJ0B B TEMHOE BpEMs CYTOK.
YcranoBku crapaaptHoro HO momkHBI co31aBaTh HEOOXOIMMBIE YCIOBUS
3pUTENIbHON  pabOThl  BOAMTENEH  MEXaHM3UPOBAHHOTO  TpaHCIOpTa U
MEIIeX0/I0B, O0ECHEeUMBAIOIINE CBOEBPEMEHHOE OOHApYKEHUE NPENATCTBUM.
[Ipy »TOM BOAWUTENH MEXAHU3MPOBAHHOIO TPAHCIOPTAa [JOJDKEH HMETh
BO3MOXHOCTh OOHApyXUTh MPEMSITCTBUE HA MYTH JBWKEHHUS MAaIlUH C
PacCTOSIHUSL B HECKOJIBKO JIECITKOB METPOB, a MEIIEX0/]] pa3IniuTh HEPOBHOCTHU
TpOTyapa U MOCTOBOM, YBUJIETh OIPAXKJIEHUS U PACIIO3HATh BCTPEUHBIX JIFOACH C
pPacCTOsIHUSI B HECKOJIBKO METPOB.

DOTOMETPUUECKON XapaKTEPUCTUKOM, OIPEICISAIOIIECT YPOBEHbB
BUJIMMOCTH OOBEKTOB, SBJISETCS SPKOCTh JIOPOXKHOTO MOKpbITUS. s
YCOBEPILIEHCTBOBAHHBIX JIOPOKHBIX MOKPHITUH (acdanbT, OETOH U T.A.) OHAa B
3HAYUTEIBHON MEpE 3aBUCUT OT YIJIOB MAJE€HUS CBETA, COCTOSHUS TOBEPXHOCTH
U T.J. B CBSI3U C 3TUM SIpKOCTh U OCBELIEHHOCTh NOKPBITHS HE CBA3aHbI IPSIMOM
3aBUCUMOCTBIO, 4YTO HE MO3BOJISIET OCYIIECTBIATH MPSMOE HOPMHUPOBAHUE.
OpnHako B ciydae MPOCTEUIINMX MOKPBITHM (TPYHT, MIEOEHb U T.J.), UMEIOIINX
G Gy3uOHHBI  XapakTep OTpPaXKEeHHsl, MOXKET ObITh NPUMEHEH METOJ
HOPMHPOBAHUS 10 OCBEIICHHOCTH.

[Ipoezxxne dYacTu MarucTpajied MNPOMBIIUICHHBIX MPEANpPUITHH, B
YaCTHOCTH, SIBJIAETCS MPOJAOKEHUEM YJIUIl HACEJIEHHBIX MyHKTOB, MO3TOMY UX
HO mnpoekTtupyercss HCXOAs M3 YCIOBUS OOECNEUYEeHUs CpeaHed SPKOCTH
JIOPO’KHOTO TMOKPBITHSL coryiacHo Tabn. 14. OTMeTum, 4TO HOPMBI CpeaHel
TOPU30HTAJIBHOM OCBEIIEHHOCTH W3 TaOmuubl 14 yTBEpXKACHBI TOIBKO JUIS
HACeJIEHHBIX NYHKTOB 3amojsipbsi, MO3TOMY JIaHHBIE IO pacyeTy CpeaHei
OCBEHIEHHOCTHU CHPABEAJIMBBI JUIsl LEHTPAIbHOIO pernoHa Poccuu TONBKO C
OKTSIOPSI MO arpeib Mecsbl (IEPUOJT COXPAHEHUS CHEXXHOTO TIOKPOBA).

Pacuer cpenneil pKOCTH TOPOKHOTO MOKPBITHS BBINOJIHAETCS [0 METOIY
K03 GUIIMEHTa UCTIOIB30BAHUS CBETUIBHHUKA IO SPKOCTHU, 3HAUYEHUSI KOTOPOTO
npuseneHsl B CH 541-82 (BCH 22-75) nns ycrapeBIIMX THUIIOB CBETUJIbHUKOB
(PKVY-400 u np.). dns cBetmiibHUKOB 0HOTUIIHBIX ¢ KKY 01-400-002 moxHO
UCIIOJB30BaTh B MpakTUueckux pacuértax manHeie [3] (CnpaBouHasi KHUTA IO
ceerorexuuke/Ilon pen. FO. b. Aizenbepra. M.: Dueproatomusaar, 1995. -
528c: ui1.), KOTOpbIE MPU YCTAHOBKE MPOJIOJIbHONW OCH HEKPYTJIOCUMMETPUYHOTO
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CBETWJIBHHMKA MO/ YIJIOM (@ K TOPU30HTY HUMEIOT 3HAYCHHS, TOKa3aHHbIC B
tabmune 15 (1715 TI1aIKoro MeJIKO3EePHUCTOTO ac(hambTOOETOHHOTO MOKPBITHS).

Taomuma 14

HopMmupyembie 3Ha4YeHUsS CpEIHEH SPKOCTH JIOPOKHOTO TIOKPHITUA M CpeIHel
TOPU30HTAILHON OCBELICHHOCTH JUJIsl YJIULL, JOPOT U IIJIOMIAAeH PA3IM4HbIX KaTErOpui

Haunbonpmas
Kareropus MHTEHCUBHOCTD Cpenusis Cpenusis
0OLEKTa 10 VYauiel, mopora u NIBIDKEHHUS B 000UX SIPKOCTh | TOPU30HTAIbHAS
IUIOIIAIA HATPaBIICHUSX, MOKPBITHUS, | OCBEHIEHHOCTD,
OCBEIIEHHIO 2
TPaHCIIOPTHBIX Kn/m JIK
€IMHUIL B Yac
MarucrpaisHie Capime 3000 1.6 20
A FIOPOTH, MATUCTPAILHBICH -y e 1000 10 3000 1,2 20
YIIUIBI 00IIETOPOICKOTO Or 500 110 1000 0.8 15
3HAYECHUS
Csoimze 2000 1,0 15
B Marwuctpansnbie ynuisl |Cseimie 1000 go 2000 0,8 15
PalilOHHOT O 3HAaYEHUS Ot 500 no 1000 0,6 10
Menee 500 0,4 10
500 u Goee 0,4 6
C VYauuel u 1oporu menee 500 0,3 4
MECTHOT'O 3HAYEHU OJIMHOYHEIE 0,2 4
aBTOMOOMIIN

Jns maructpaneit kateropuii A u b (cm. Tabn. 14) periiaMmeHTUPYeEMBbIii
MOKa3aTellb OCJECIUIEHHOCTH OCBETUTENbHOM ycTaHOBKM (OY) He I0JKeH
npesbimiate 150. [Ing OV ymun m gopor kareropuu B, a Ttakxke mis OV,
HOPMHUPYEMBIX 1O  CpeIHEW  OCBEHIEHHOCTH, MHHHUMAaJbHas  BbICOTA
pacnionoxkenust OIl orpaHuyuBaeTcsi, MCXOJ W3 YCJIOBUN OTrPaHUYCHUS
OCJICTJIEHHOCTH B COOTBETCTBUHU € Ta0I. 16.

4.2 Bb16op, pacnojiokeHue 1 cnocod yCTAHOBKH CBeTHWIbHUKOB

B ycTaHOBKax Hapy>KHOI'O OCBELIEHUS IPHU CpeaHEN IPKOCTH NOKpbITUs 0,4
KI/M° M BBIIE M CPeIHEHl OCBEIIEHHOCTH 4 IJK M BBIE CIETyeT
MPEUMYIIECTBEHHO MPUMEHSTh CBETHJIBHUKH C Ta30pa3psIHbIMA UCTOUHHKAMHU
WM TOJYLIMPOKOE CBeTopachpeneneHue. He ngomyckaercss NpUMEHEHHE
IIPOXKEKTOPOB, a TAKXKE OTKPBITHIX JIaMIT 0€3 OCBETUTEIHHON apMaTyphl. CXembl
pacnoyIOKEHUs! CBETWJILHUKOB ((oHapel) Ha MAarucTpayisiX MPOMBIIIICHHBIX
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OPEeANpUATAA JOJDKHBI COOTBETCTBOBATh IpPUBEIEHHBIM Ha puc.8. Ha
3aKPYIVIEHUAX YJIMI] C paJlyCOM KPHMBBIX B IUIAHE II0 OCH Ipoe3xer yactu 60-
125 M CBeTWIBHUKH TpU HUX OJHOCTOPOHHEM PACIOJIOKEHUH JOJIKHBI
pa3MeIaThes 110 BHEIIHEN CTOPOHE YJIUIBI B COOTBETCTBUU pUC.9.a, ocBeleHne
IIEPECEYEHNN B OJJHOM YPOBHE CJIEAYET BBIIIOIHATH B COOTBETCTBUU CO CXEMOU
puc.9.0, B.

TaOmura 15
3HaueHHns K03()(HUIMEHTOB HCIOIB30BAHUS TI0 OCBEIIEHHOCTH U SIPKOCTH ISt
ocseruTenpHoro npudopa tuna XXKY 01-400-002.

3nauenus Ug n U Ipyu OTHOLIEHUH LIMPUHBI pACUETHOM MOJIOCH K
¢,rpan B,rpan BBICOTE YCTAaHOBKH OCBETHUTEIHHOTO mpudopa b/h
05 | 10 | 1,5 [ 20 | 25 | 30 | 40
3Hauenus ko3¢ duuneHTa HCNOJIb30BaHNus N0 OcBeieHHOCTH Uy
0 0;180 0,21 0,31 0,35 0,36 0,37 0,37 0,38
10 0 0,22 0,34 0,39 0,41 0,43 0,43 0,44
10 180 0,16 0,22 0,25 0,26 0,26 0,27 0,27
20 0 0,20 0,34 0,40 0,44 0,45 0,46 0,46
20 180 0,15 0,19 0,20 0,21 0,21 0,21 0,21
30 0 0,16 0,27 0,39 0,43 0,46 0,47 0,48
30 180 0,09 0,12 0,14 0,15 0,15 0,16 0,1
3navyenus ko3puumreHTa ucnoab30BaHusa no sipkoctu Uy
0 0,180 0,050 0,069 0,076 0,079 0,081 0,082 0,082
10 0 0,049 0,072 0,081 0,085 0,087 0,088 0,088
10 180 0,038 0,052 0,056 0,057 0,058 - -
20 0 0,046 0,070 0,083 0,087 0,090 0,092 0,092
20 180 0,032 0,040 0,046 0,048 - - -
30 0 0,040 0,067 0,079 0,085 0,089 0,090 0,090
30 180 0,024 0,029 0,030 - - - -

Tunbel omop HapY>XHOTO  OCBEWICHUS  JOJDKHBI  NPUHUMATBCA B
COOTBETCTBUM C TEXHUYECKHUMHU MPABWIAMU MO 3KOHOMHOMY PAaCXOJIOBAHUIO
OCHOBHBIX CTPOUTEIBHBIX MATEPHUATIOB.

[lonBec CBETWJIBHMKOB Ha YIMIAX C BO3JYLIHOW SJICKTPUUYECKOM CETHIO
0011IeT0 Ha3HAYEHHUs CJIEAYeT BBIMOJHATH Ha omnopax 3Tol cetu. Ilpu 3TOM
CBETWJIBHUKHU JOJDKHBI PACIONaraTbCsd HUXKE NPOBOAOB 3TOM CETH WK IO
JPYTYI0  CTOPOHY  OIOPHI;  JONMYCKAETCSd  YCTaHABJIMBATh  KOHCOJIbHBIC
CBETUJIBHUKH BBIIIIE TPOBOJAOB YKAa3aHHOW CETH MPHU YCIOBUH, YTO PACCTOSHUE B
IJIaHe OT Kpas CBETWJIbHHMKA J0 Owkaifmiero mnpoBoga He MeHee 0,6 M.
KoHconbHBIE CBETHIIBHUKM YCTAHABIMBAKOTCA, KaK MPABWIO MOJ YIJIOM 15° k
ropu3oHTy. Onopsbl TOKHBI pacrojiaratbCsi Ha paccTosiHUM He MeHee 0,6 M OT
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JMIIEBOW TpaHu OOPTOBOTO KaMHSI 10 HAPYXKHOM MOBEPXHOCTH IL[OKOJIS OMOPHI U
He Ommke 1,5 M OT pa3InyHOro poja BbE30B.

Tabmauma 16
MuHUMAIBHO IOMyCTUMAasi BEICOTA YCTAHOBKU CBETHIIBHUKOB B 3aBUCUMOCTH OT UX
CBETOpaCHpEICIICHUS.
KpHBast CTs CBeTa 10 HaubGomnpmmii cBeTOBOM MOTOK Hanmenbiuas BbicoTa
COCT 17677-82 HNCTOYHUKOB CBe"ia B OIl, ycTaHOBOK Ha yeranosku OII, m, ipu
OZHOU OIIOpE, JIK JIH T'J1
Menee 5000 6,5 7
Ot 5000 mo 1000 7 7,5
Bomee 10000 mo 20000 7,5 8
[Tonymupokas
Bomee 20000 mo 30000 - 9
Bomee 30000 mo 40000 - 10
Bomee 40000 - 11,5
Menee 5000 7 7,5
Ot 5000 o 10000 8 8,5
Hlpoxas Bonee 1000 o 20000 9 9,5
Bonee 20000 no 30000 - 10,5
Bosee 30000 o 40000 - 11,5
bonee 40000 - 13

4.3. Pacyer mara d¢oHapeil WIH OTAEJbHBIX CBETHJIbHHUKOB IIpH
HOPMHUPOBAHUH CPeIHEN IPKOCTH

Cxema pacnojioKeHus CBETUJILHUKOB Wiu ¢doHapei (dhoHapb oOpasyercs
HECKOJBKMMH CBETHJIbHUKAMH Pa3MEIICHHBIMA Ha OJHOM KpPOHINTEHHE) Ha
3aKpyTJICHUSX WM TIEPECeUCHHUsIX Ha OJHOM YpPOBHE C YYEeTOM Iiara
CBETWJILHUKOB, TIOKa3aHHAs Ha puc.9, HE YYUTHIBACT TMPSMBIE YYACTKH
MarucTpayien, uisi KOTOPBIX Imar (oHapedl WM OTAETbHBIX CBETUIHLHUKOB
pPacCUMTBIBAETCS 110 (I)OpMyne ( CH 541-82):

an

3 =1

rae L — mar ¢oHapel (CBETHIBHUKOB), M;

nB bK

2
B, — HOpMUpYeMasi CpeIHss APKOCTh, KII/M";

K, — xoapdunmenT 3amnaca;

b — mmpuHa Mpoe3Keil YaCTu yIUIbl WK I0POTH, M;
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M — XOJIM4ecTBO psANOB CBETWIBHUKOB BJOJb OCBEIIAEMON IOJIOCHI
(KaXKIIpIi psifi TOJIKEH COCTOATH U3 OJTHOTUIHBIX CBETUIILHUKOB);
Nz — K03 PHUIMEHT UCTIONB30BaHUS CBETHIIBHUKA 10 SIPKOCTU 1 - TO pAA;
F,; — CBETOBOM IIOTOK JIaMII CBETUJIbHUKA [ - 'O P,
m; — 9UCII0 CBETHJILHUKOB (DOHAPS, OTHOCSILUXCS K i - MY PALY.

Puc.8 — Cxema cBerunbHukoB B OV ymun u jgopor. 1 — OZHOCTOpOHHSSA; 2 —
JIBYXpsIHAas B LIaXMaTHOM IOpsJIKe; 3 — ABYXpsJaHas OpsMoyrojbHas; 4 — oceBas; 5 —
JBYXpSIHAs MPSAMOYTOJbHAs IO OCSIM JIBWJKEHUS 6 — JBYXpsAIHAs IPSIMOYroJibHas MO OCU

YJIALIBL.

XR——o

1’5t§§?:ﬂ§§

60<R<125

1,5H
1,5H
a) 6) B)

Puc.9. Cxema pacnoyioKeHUsl CBETHJIBHHKOB: a) Ha 3aKPYyIJIeHUH; 0) HAa MPUMBIKAHUU;
B) Ha niepeceueHn”; H — BbICOTa yCTaHOBKH CBETHIILHUKOB.
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4.4. Pacyer mara ¢oHaped HJIM OTAEJbHBIX CBEeTHJIbHHUKOB IpPH
HOPMHUPOBAHNH CPe/IHEeH 0CBEIEeHHOCTH

Nuctpykuust CH 541 — 82 pernmameHTUpyET TPU HOPMUPOBAHHOM CpeaHEN
OCBEIIEHHOCTU mar (oHapeil (paccTosTHuE MEXIy OMOpaMH) WA OTAENIbHBIX
CBETUJILHUKOB paCCYUTHIBATh MO (popmyie:

1 M
L=———>ngFym;, rae E, — HOpMUpyeMasi OCBEIIIEHHOCTb;
nEGbK, o
i=1
Mg — KO3(QOUIMEHT HCIONB30BAHKS 110 OCBEHICHHOCTH CBETHUIBHHKOB  [-TO

psna.

Koadduimentsl  uCMoNb30BaHUS ~ TUNOBBIX  CBETUJIBHUKOB  IIO
ocBemenHocty B Hanpasnennn P=0° u P=180" mnpuBeneHs! B TabIMIAX
ucToyHukoB [2, 6, 8, 16]. Illar ¢QoHapeli WM CBETUILHUKOB B pailiOHE
NENIeXOJHOr0 Mepexoa M KeJIe3HOJOPOXKHOI0 Nepee3a BhIOMpAETCs PaBHBIM
1.5H, co caeurom 0.75 H B 00€ CTOPOHBI OTHOCHUTEIHLHO OCEBOM JIMHU
nepexoja (repee3ga), rae H — BbICOTa YCTAHOBKU CBETUJIBLHUKA.

4.5. Pac4yer nmokasareJisi 0CJIeNJICeHHOCTH
[Tokazarenp OCIENUTENBHOCTH P — 3TO KPUTEPUM OLIEHKHU CJEIAIIETOo
JNEUCTBUS OCBETUTEIBHOM YCTAaHOBKH, 3HAYEHHME KOTOPOTO OIpPEAEHACTCsS IO

dopmyne [ 2 ]:

P=570-a-Cpg L ,Tne a — Kod()PUIMEHT HEeIKBUBAJICHTHOCTH, PABHBIM:
3" Pu

ansg JIH-1; gna JUI m JAPJI—1,3; nna JAPU — 1.1; gna namn JIHaT — 0,9;

K, — ko3 dunmenT 3anaca; B, — HOpMUpyeMasi CpelHss ApKOCTh, Ki/M>; C, —

NOCTOSTHHBIA KO3()(PUIIMEHT, 3aBUCIIIUNA OT SPKOCTU (POHA, OMpEIENAeTCs IO

rpaduky puc.10; Ps — cyMMapHas SPKOCTb BYalIMPYIOLICH IIeJICHBI, Ki/M’:

M
By =D Bi; M — 4uCIIO CBETUJILHUKOB;, [}; — SPKOCTb ByaJIupYOIICH
i=l1

TIEJICHBI, CO3/IaBAMO 7 - M PSOM CBETHILHHKOB.

SIpkocTh Byanupylomied TeNeHbl OT KaXIOro psga CBETHIHHUKOB
ompenensiercss s HaOJrOmATeNs, HAaXOJAIIErocs Ha MPOJOJIBHON JIMHUU
NOCepeIMHEe TPOEIKEH YacTh JAHHOTO HANpPAaBICHHUS  JIBIKCHHS, W
paccuuThIBaeTcs 1o Gpopmyre:

Bi = =
" 3300[(H - h)? + Ab?]

rae H — BBICOTa YCTAaHOBKU CBETWJIBHUKOB, M; / — BBICOTA TJ1a3 HaOI01aTENs
HaJl YPOBHEM MPOE3KEN YacTh, MpUHUMAETCs paBHOU 1,5 M; Ab; — paccTosiHUE

[0.88(7,50); +0,82(1g 0); +2,1([gs0); +1,55(1y 0 )],
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MEXIY JIMHUEW [-T0 PAla CBETUJIBHUKOB U CPEIHEU NPOIOJBHOU JIMHUEH
MPOE3KEN YaCTU JAHHOTO HAIPABJICHUS IBUKEHMS; M — YHUCJIO CBETUIIBHUKOB
(ouaps, orHocammxes K i-My  pany;  (1560);5(g00)i5(Ug0)i3(Lg0)i—
BEJIMYMHA CHJIBI CBETA CBETWIBHUKOB I-I0 PpsAla B IJIOCKOCTH [3=9OO
COOTBETCTBEHHO Mo yriamu o=75, 80, 85 u 900, KII.

10

.\

0,2 04 0,6 0,8 1 1,2 14 16 1,8 2
BH

Puc.10. T'paduk 3aBucumoctn mocTtossHHOTO Kodddummenta C, Uisl pacuera IMOoKa3aTemns
OCJICTITICHHOCTH OT SIPKOCTH (poHa By

4.6. JnexkTpuyeckasi yactb. Pacuer cereil HApy’KHOIr0 OCBELICHUSI 110

norepe HANPSKEHUS

3HaUYCHWE pACUETHBIX TMOTEPh HANPSDKCHUS B OCBETUTEIHLHON CETH
HApY>KHOTO OCBENICHHs (B TMPOIICHTAX) MPU MUTAHUU OT TPaHCHOPMATOPOB
pa3IUYHONW MOITHOCTH 0€3 ydeTa paBHOMEPHOCTH Harpy3ku (oOmuii ciydait)
MpUBEJICHO B Tab. 17

Tabmauma 17
MOIIHOCTD PacueTHrie HOTepI/(I: B C;;I/IHI':)%HHI;OBQ)?KI;HI/IGHTG MOIITHOCTH
TpaHcdopmaropa, KB-A ymmap TPy
0,9 0,8 0,7 0,6
5 : 55
60 0,5 0 5,5 55
100 ’
20 6
5,5
35 ’
60
100 0,5 5,5 .y
160 6,0 ,
250
400
630 u BbIIIIE 7 6.5 6,0
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[Ipn omnpeneneHUM pacyETHBIX MOTEPh MPHUHATO, UYTO CHUKEHUE
HampsDKEHUsT 'y Haubojee yAaNeHHbIX JiaMll paBHO 5% HOMHUHAJIBHOTO
HaMpsHKEHUS J1am, a KodhPuimeHT 3arpy3ku Tpancpopmaropa pasen 0,9.

4.6.1. Pacuem oceemumenvHoll cemu npu pagHoMepHoil Hazpyske a3z

Pacuer cedenmsi MpoBOOB OCBETHTEILHON CETH HAPY>KHOTO OCBEIICHUS
0 TTOTepe HAMPSHKEHUS TIPOU3BOAUTCS IO CIEAYIOMUM HOpMYIIaM:

a) 1y ogHOGa3HBIX U ABY(}a3HBIX JIMHUH, a TaKKe Tpex(da3HbIX JIMHHH C
OTJICTTHbHBIM HYJIEBBIM ITPOBOJIOM:

0) i Tpex(das3HbIX JUHUI C MCIOJB30BAaHHMEM HYJEBOTO MPOBOJA CETU
o011ero Ha3HAYCHU:

S = M (1+ ak );
CAU \/PH.OCB. ,

rie S— cedeHue IpoBoa, MM X M — CyMMa MOMEHTOB HATPy3KH, KBTM;
AU — pacdetHass motepsi HampspkeHus, %o; C u a — xo3pUIHEHTHI,
3aBUCAIIME OT HAMPSHKEHUSI CETH, CEYEHHUs HYJIEBOTO MPOBOJA U COOTHOIICHUS
HArpy3Kku OOILEero MOJIb30BaHUSI U HAPYXKHOTO OcBelleHus; K — OTHOIIeHHE
HArpy30K CETH Hapy>KHOTO OCBEILIEHUS U CETH OOLIETrO MOJb30BAHUS; Py ocs —
Harpy3ka ceTH Hapy>KHOT'O OCBelleHus, KBT.

3navenus kodppurnuentoB C, a u K npusenensl B Tadn. 18 u 19.

Tabmuma 18
3nauenue ko3 durmenta C 1isi METHBIX U ATFOMUHHUEBBIX
IIPOBOJIOB
Hampsokenne | Yucno ¢as B [Ipu ncnosib30BaHUU HYJIEBOTO
[Ipu oTnenpHOM HYJIEBOM
cetu, B JIMHUU MIPOBOJIA CETU OOIIETO
MPOBOJIE
Ha3HAYCHUS
AITIOMUHUN Menb AITIOMUHUN Menb
3 46 77 46 77
380/220 2 20 34 30 51
1 7,1 12,8 15,3 25,6




54
Ta0muma 19

3HaveHne K03 HUIMEHTA @ TIPH COOTHOIIICHUN

CooTHOIIIEHHE HAarPy30K CETH N
CONMPOTUBJICHHUU HYJICBOI'O U (baSHOI‘O IMpOBOAOB B CCTU

Hapy>KHOTO OCBEILICHUS U CETH

380/220 B
0OI1[Er0 MOJIL30BAHUS
1:1 2:1
0,05 9,5 18,2
0,1 6,7 13
0,2 4,6 9,1
0,3 3.8 7,4
0,4 3,3 6,5
0,5 2.9 -
0,6 2,7 -
0,7 2,5 -
0,8 2,3 -
0,9 2,2 -
1,0 2,1 -

[IpuBenennsic B Tabs. 18 koadduimenter C ompeaeneHbl 0e3 yuera
NOTEePH HANPSDKEHUS B 00IIEM HYJIEBOM MPOBOE. ITH KOIPPHUITUEHTHI JOIKHBI
NPUMEHATHCS TOJBKO B Cllydae CHMMETPUM Harpy3kd mo (azam B oOmiei
cucteme (Harpy3Ku Hapy»KHOTO OCBEIIECHHUS M CETH OOIIero moyb3oBanus). [Ipu
pa3aeNbHOM pacueTe ceTell HapyKHOTO OCBEIIEHUS U JIJISl CUCTEM C OTACThHBIM
HYJIEBBIM IPOBOJOM, €CIM CEUEHHE HYJIEBOrO0 TMPOBOJAa CETH OOMIETo
MI0JIb30BaHMUsI PABHO CEUEHHUIO (pa30BBIX MPOBOAOB CETH HAPY>KHOTO OCBEILICHUSI.
[Ipu ceueHusix HyJ€BOTO MPOBOJA OTIUYHBIX OT (Pa3HOTO, CIEAYET MOACTABIAThH
B (popmyny pacuetHbiii ko3pdumuent C’, onpenensieMblii Kak IPOU3BEICHUE
kodpdummenta C, HAWACHHOTO TIPU OTACIBHOM HYJIEBOM IPOBOJIE, Ha
K03 GuUIMEeHT /, HaXOAUMBIN U3 KPpUBBIX puc.11.

I e e e R

|

| | | | | | | |
e
|

Io/Ty

------------- — onHO(da3Has CeTh; -- -- -- -- — IBYX(a3Has CETh.

Puc.11. T'paduk s ompeneleHus TMOMPABKH [, yYUTHIBAIOMICH OTIWYHE CEUCHUS
HYJIEBOTO IPOBOJA OT ce4eHHs (asHbIX INPOBOJIOB CETH YIMYHOIO OCBEIICHMS; Fo/Fgy —
OTHOIIICHHE COTPOTHUBIICHHUSI HYJIEBOTO MPOBOJIA K COMPOTUBIICHUIO (Da3HOTO.
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4.6.2. PacyeT ceTH Npu HePaBHOMEPHOI HAarpy3ke ¢a3

Pacuer ceuenuii (hasHBIX MPOBOIOB C BKIIOUEHHEM Jamm Ha ¢a3Hoe
HaNPsOKEHUE TIPOU3BOAMUTCS IO CIEAYIOMUM GOopMyIaM:

a) i Tpex(pazHON CXEMBbI C OTAETHHBIM HYJEBBIM MpoBoAOM (3 ¢a3er +
HYJIb):

§ =2 (14 Kyomby;
CAU
0) s 1Byx (a3Hoi cxemsl (2 (ha3bl + HYIIb):
B)
S= M (1+ Ky .mb);
A

TS TpeX(a3HOW CXEMBI ¢ HCITOJIb30BAHUEM HYJIEBOTO TIPOBOJIA CETH
oO1rero nmosib3oBanus (3 ¢asbl + 00U HyJIeBOW MTPOBOI):

K
s=M 1R k. mb)

CaU \/P H. OCB.
rae S — ceueHne (HasHOro MPOBOAA HAPYKHOTO OCBEIICHHS, MM™; M — cyMMa
MOMEHTOB HArpy30K B MaKCHUMaJIbHO HArpyXeHHOW (a3ze JUHUU HAPYKHOTO
ocBenieHus KBT'M; m — COOTHOIIIEHHE COMPOTUBJICHUN HYJEBOTO U (Ha3HOTO
MPOBOJIOB; Py o, — HArpy3ka CE€THM HapyX HOro oceemeHus, kBr; Ky —
K03 PUIMeHT HEe cMMMeETpuu (Pa3HBIX HATPY30K, OMpenessieMblil u3 rpaduka
puc.12; b — xo3dduIMEeHT, 3aBUCIIINN OT COOTHOIICHHS (Pa3HBIX Harpy3oK,
onpeaesieMblit mo Tab6i.20.

1,0

0.9

0,8 AN
0,7
0.6
0,5 NN
0,4 R
0,3 N
0,2 B v

0,1 - MMHllmam
| | | \ﬁ_’ Icgllmam

g 101 03 05 07 09
02 04 06 08 1

Puc.12. I'padux ans onpenenenns kodppuipenta HeCMMMETPHUH (Da3HBIX HATPY30K
Kic; Ly Lvaxe Icp — TOK HaMMeHee, Hanbolee U CpeiHe Harpy>KEHHOH (as3bl.

7

]
[~~~
e~
—

——

A1
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4.6.3. Pacuer cereil ¢ rasopaspsAHbIMH JIAMIAMH 10 MoOTepe
HANPSIKEHU S

Pacuer, mpu OTCYTCTBUM HWHAMBUIYAJTbHOM KOMIIEHCAIMU pPEAKTUBHOMN
MOIIIHOCTH, CJIEIYET MPOU3BOJIUTH C YYETOM PEAKTUBHOI'O COMTPOTUBIICHUS — JUISI
BOB/IYIIHBIX JHHUI [PH CEYSHNH MPOBOAA 16 MM’ ¥ BbIIIE M [T KaOeTbHBIX
auHui nipu ceueHun S0 MM® U BbImre. Pacuersl CJIeyeT NPOBOJIUTH IO
dbopmynam maparpada 4.6., HO BMECTO IOMYCTUMOW TIOTEPU HAMPSIKCHUS
(AU,%) cnenyer nmpyuHMMAaTh JONYCTUMYKO BEJIIMYMHY NAJCHUS HaIpPsHKEHHS
(AU', %), y4YUTHIBAIOIIYI0 PEAKTUBHBIC HATrPy3KH U CONPOTUBJICHUS WU
paccuuthiBaecmyto o popmyne: AU =y U,

rae Y — KO3(p(OUIHUEHT CHUXKEHUS JOMYyCTUMOrO 3HA4YeHHUs TMOTeph
HAMpsOKEHUS, YYWTHIBAIOIIMNA pEAaKTHUBHBIE HAarpy3kd ¢ CONPOTUBIICHUS,
omnpeaensemMblie U3 rpadukoB puc.13.

Ta6muma 20
Yucno a3 B TMHUY C CooTHolIeHne Harpy3ok B (azax, %
HaHpH}KeHI/]I;M 380/220 A B C Koaddunuent b
1 2 3 4 5
100 0 0 1,0
100 0 25 1,2
3 100 0 50 1,3
100 0 75 1,4
100 0 100 1,0
100 25 25 1,5
1 2 3 4 5
3 100 25 50 1,6
100 25 75 1,7
100 25 100 1,1
100 50 50 2,0
3 100 50 75 1,9
100 50 100 1,2
100 75 75 2,5
100 75 100 1,3
2 100 0 - 1,0
100 25 - 1,2
100 50 - 1,3
100 75 - 1,4
100 100 - 1,0
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09 —_—

[
0, —

0.6 ——

0:5 \\

0,3
0,2
0,1 S, Mm?

Y
v

0 10 20 30 40 50 60 70 80

Puc.13. I'papuxu vy = f (S ): 1 — kaGenpHas auHMSA, cos9=0,9; 2 — BO3IyIIHAsA
muHus, cosg=0,9; kabenpHas muHUs, cos@=0,5; 4 — Bo3nymHas auaus, cos@=0,5.

5. 9HEPI'OCBEPEXEHUE B CHCTEMAX HAPYXHOI'O
OCBELIEHUA

Pemienne BOMPOCOB  SHEProcOEPEKEHHST B CHUCTEMax  HaPY>KHOTO
OCBEIICHUSI TIIPU  JKECTKOM  pErJIaMEHTAIllMd  HOPM  TOPU3OHTAIBHOM
OCBEIIEHHOCTH NEMIEXOAHBIX NEPEXOA0B, TPOTyapoB, IUIOMANAEH M SPKOCTH
JIOPO’KHOTO MOKPBITUS MPOE3KUX YACTEW MarucTpaieid CBA3aHO C MPaBUJIbHBIM
BBIOOPOM METOJIMKM CBETOTEXHHMYECKOI'O pacueTra M OINpaBAaHHBIM BBIOOPOM
OCBETUTEIIbHBIX  YCTAaHOBOK (CBETUIILHUKOB) C COOTBETCTBYIOIIUMHU
UCTOYHUKAMU u3Jy4yeHus (nammamu). Pacuer cpeaHell TOpPU3OHTAIBHOM
OCBEIIEHHOCTH HApPy>KHOT'O OCBEIICHUS BBIMOJIHIETCS, KAK MPAaBUJIO0, TOUCUHBIM
METO/IOM, TOCKOJBKY METOJbl yIETbHOW MOIIHOCTH He A(()EKTUBHBI B
DKOHOMUYECKOM CMBICIIC, TaK KakK JarT 3aBbIIICHHBIE pE3yJbTaThbl IO
MOIIHOCTH JaMIl CBETWJIBHUKOB. ClielyeT OTMETUTh TakKe, YTO pacdeT
OCBEIIEHHOCTH TOYEYHBIM METOJOM CJEAYET Pa3/IC/INTh HA JIBE HE3aBUCHMBIE
3aJ]auM:

a) MOBEPOYHBIA WM PEKOMEHJATeIbHbIH pacdeT s CYIIEeCTBYIOLIEH
CHUCTEMBI HAPY>KHOT'O OCBEIIEHUS C LIEJIbIO0 €€ ONTUMU3AIMU [0 SHEPTrEeTUUECKUM
U OSKOHOMHYECKMM TlapaMeTpaM (KMCIOJIb30BaHHE COBPEMEHHBIX JIaMIT C
OoJibllIel CBETOBOM OTJadyell M MEHBIIEH MOIIHOCTHIO; MePeX0/ Ha HOBBIMA THII
COBPEMEHHBIX CBETUJIBHMKOB, HANPUMEpP, T€PMETU3UPOBAHHBIX C IJIOCKUM
CTEKJIOM M YJApOIPOYHBIM KOPIIYyCOM M3 KOMIIO3UTHBIX MaTE€pUAIOB THIA
KKV 001-250);

0) onpeneneHre BBICOTHI YCTAHOBKH CBETHUJIBHUKOB U PACCTOSHUS MEXTY
HAUMWA TIpH  BBIOPAHHBIX TWUIAX JIAMII W CBETWIHBHUKOB IS BHOBB
MIPOEKTUPYEMBIX WUJIM PEKOHCTPYUPYEMBIX CUCTEM HAPYKHOTO OCBEILICHUS.
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Pacuernas ¢Qopmyna TodedHoro meroja Ui MPSMOW COCTABJISIONICH
TOPU30HTAIBHON OCBEUIEHHOCTH UMEET BU/L:

£ O
1000K ., H 2
K, — xoadppunuent 3amaca (mo CHull-23-05-95 niist razopa3psaHbIX JIamMn paBeH

1.5); H —BbICOTa YCTAHOBKHM CBETUJIbHUKA;, X& — CYMMAapHas OTHOCHUTEIIbHAS
OCBEIICHHOCTb, JIK, ONpeensemMast no gopmyie:

rne @, — cBeTOBOW MOTOK BBHIOPAHHOW JIAMIIbI, JIM;

n

3 di\ H

Y e=> 1y co8’| arctg—+ |—, rne lg; ompenmensiercs JHOO MO

~ H ) Hy;
i=1 l

dbopmynam npuOTMKEHHON aHATMTUYECKON aNMpPOKCUMAIUU I BHIOPAHHOTO

TUOA CBETWIbHUKA U3 TaOi. 21 nubo mo m3BectHO KCC 11 BBIYHUCIEHHOTO

d:
3HAUCHHUA Ol = arctgﬁl; Hj. -ycnoBHas pacueTHass BBICOTa YCTaHOBKH
KOHCOJIBHOTO CBETHJILHUKA.
Tabnuma 21
Ne Oo6o3HaueHmne Ananmutnueckoe Belpaxkenne KCC
260cosa
1 JKKY 001-250 lo = 0 15
cos[75" sin" (1,2a)]
180cosa
2 KKVY-01-400 -002-V1 Iy = 0 . 15
cos[75" sin” (1,2a)]
5 |KKY-02-400-001-1 PKY- I, - 150cosa
02-2.50-001-¥Y1 COS[SSO Sinl’s (1,20)]
, | PKY-01-250-009-Y'1 PKY- I, - 200cosa
01-400-010-¥1 COS[750 Sinl’s (1,20)]
HL, HL,
K ? % KO 3
g & S 4 "
HL, b ] HL,

Puc.14. Toukn Hauxyauieil OCBEIEHHOCTH
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Ha puc.14 npunsatel 0003HaueHHs: d; — PacCTOSTHHUE O TOPU3OHTAIU OT
MPOCKIIMK i-CBETUJILHUKA JI0 KOHTPOJIbHOM TOYKHU (B OOIIEM Cilydyae HE PaBHO
r€OMETPUUECKOMY PACCTOSIHUIO HM3-32 BO3MOXXHOT'O HAKJIOHA ONTHYECKOM OCH
CBEeTWIbHUKA); L; U L, — COOTBETCTBEHHO PACCTOSIHUS MEXITY CBETUIILHUKAMH C
OAHOM M Jpyroil cTopoHbl Maructpanu; N, M, K — TO4YKM Hauxyauieu
OCBEIIEHHOCTH MarucTpaiv. PacdyeT HauMHAIOT C BBIYMCIIECHUS KpaTdalliero
PaACCTOSIHUS OT MPOEKITNH i — YCIIOBHOTO CBETUIILHUKA d; 10O KOHTPOJIHHOU TOUKHU
Y YCJIOBHYIO BBICOTY YCTAHOBKHM CBETWJIBHUKA F1; HAJl INIOCKOCTHIO, IOBEPHYTOMN
Ha yron 0.

JIist TosiCHEHUST pacCMOTPUM TeoMeTpuieckue (urypsl Ha puc.l5, rae
KOHCOJIbHBIM CBETWIBHUK pACHOJIOKEH B TO4Yke M, Ha BbicoTe H Hap
ITOBEPXHOCTHI0 MAaruCTpajii ¢ OTKJIOHEHUEM ONTHYECKOM OCU CBETHJIIBHHUKA OT
BEpTUKAIU Ha yroa 6. Jljis pacdera OCBEIIEHHOCTH B TOUKE A, yepe3 JaHHYIO
TOYKY MPOBOJIMM HAKJIOHHYIO IUIOCKOCTh MOJ YIiioM € K ropu3oHty. Torma u3
paccMoTpeHus puc.15.a yCIOBHYIO pacyeTHYIO BBICOTY O0O3HAUYMM OTPE3KOM
CM, sBusmonierocss HOpMajiabl0 K HAKJIOHHOW IUIOCKOCTH, a paccTosiHue d;
MOXHO BbIpa3uTh uepe3 orpesku CB u AB (cMmotpu puc.15.0 u ¢)

A

a) 6) c)

Puc.15. K onpeneneHuto 0CBEIIEHHOCTH OT KOHCOJIBHOTO CBETUIILHUKA

N3 paccmoTpeHust puc.15.B MOXHO MOJIy4UTh BBIPAXKEHUS Ui
OIpENIeNICHUsT BCIOMOTATeNbHBIX MapameTpoB P; u  H;; And  KaxIoro
KOHKPETHOTO CBETUJIbHHKA.

Hy; =p{® sin® + H cos0; b

e e b =b; b =25 63 =0, 5 =
CB=F :bl(l) sin® — H cos0; 2
COOTBETCTBEHHO IIPH pACHOJI0XEHUU KOHTPOJIBHOW TOYKH IO MEPUMETPY
IPsIMOYTOJIbHHUKA, KaK 3TO MIOKa3aHO Ha puc.16.



Puc.16. NnmrocTparus K onpeneneHno KOOPAUHAT KOHTPOJIbHBIX TOUEK

N3 paccMmoTpenusi reomerpuueckux ¢uryp Ha puc.l5.c cruemyer, yTo

paccrosHue d; = \/AB2 +Pi2 wim  d; = \/(bz)2 +Pi2 ( b=0 mnpu

PacmoioKeHUN KOHTPOJIBHOM TOUKH B TOuke (4) Ha puc.16 u  b,=L/2 BO Bcex

OCTAJIBHBIX CITy4YasX PacloJIOKEHUs] KOHTPOJIbHBIX TOUEK Ha puc.l4 u puc.16).
OtHocuTeNnbHAsT OCBEIIEHHOCTh €; KaXAOro [-T0 CBETHJIbHUKA IS

U3BECTHBIX OTHOIIeHU d/H w H/H; omnpexnensercs no popmyie:

d,. H
g; =1,; cos (arctg —L)——

li
rie lg; ompeaemsiercs 1o ¢opmysie MPUOIMHKEHHON aHAJTUTHYECKOU
anmnpokcumanun KCC KOHKPETHOTO CBETUIIBHUKA JIJISI BBIYMCIEHHOTO 3HAYEHUS

o; = arctg—i.
H

Ilocne 3TOro BBIUMCISIEM CYMMAPHYIO OTHOCHUTCJIIbBHYIKO OCBCHICHHOCTD
BCCX YUHUTBIBACMBIX CBETUIIbHHUKOB JJIsA KOHKpCTHOﬁ KOHTpOJ'IBHOﬁ TOYKMH:

n
Zs = Zei, IJIE 7 — YUCJO YYUTHIBAEMbBIX CBETUJIBHUKOB (n=2 s
i=1

cxeMbl puc.14.a; n=3 s cxeMbl puc.14.6 u n=4 s cxemsl puc.14.c).
C yyeTtoM TOJYYEHHBIX  pe3yJbTaTOB  MpsiMas  COCTaBJISAIOIIAS
TOPU30HTAIBHON OCBEUIEHHOCTH B KOHTPOJBHOM TOYKE OIpeAeNseTcs I10

D, >
1000K ,H?
K, — xoadpunment 3amaca (mo BCH u CHull ans razopaspsaHbix jami
MPUHUMAETCS paBHBIM 1,5).
[TonyyeHHble 3HAYEHUS OCBEUICHHOCTH FE HEOOXOAUMO CpaBHUTH C
HOPMHUPOBAHHBIM 3HaueHUEM £y u eciu E<E,, TO ClelyeT YTOYHUTh CBETOBOM
noTok Jjgamnbl. [lo pesynapTaTam pacdera BbIOMpaeTcs JiaMIia, 3HAYCHHE

bopmyne: E = rae: @, — cBeTOBOI MOTOK BHIOPAHHOMW JIAMIIBI, JIM;
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CBETOBOI'0 ITOTOKA KOTOPOU OJIU3KO K pacueTHOMY B mipesenax ot -10 1o +20%.

UucneHHble MpUMEpHl pacyeTa MPsIMOMl COCTaBISIONIEH TOPU30HTAIBHOU
OCBEIICHHOCTH M0 M3JI0KEHHON BBIIIE METOAMKE ISl CXEM PACIOJIOKEHUS
CBETUJILHUKOB 110 pucC.14 npuBeneHbl HUXE.

Ilpumep 12. Paccunrtarh MNPSMYI0 COCTaBJSIOIIYK0 T'OPU30HTAIbHOU
OCBEUIEHHOCTH  JIOPOXHOTO  TOKPBITUA  KOHCOJBHBIMM  CBETUJIbHUKAMH
YCTaHOBJIEHHBIMU TOJ yriaoMm O=15° k ropusoHTy Ha BbicoTe H=10 M Hapg
ypoBHeM mnokpeiTusa. [llupuna mpoesxeil yactu b=12 M; paccTosiHUE MEXIY
ceetunpHuKamMu L=30 m. CeerunpHuk tumna JXKKY-001-250 ¢ namnoit SON-E-
250 (momunanbHel moTok ®,=28000 1™m); Koapdurment 3anaca K,=1,5. Kpusas
cuibl ceeta (KCC) cBeTUIbHUKA alllPOKCUMHUPYETCS BBIPAKEHUEM:

260cosa d;
Iy = 0 . 13 , raeo; = arctg—.
cos[75" sin"> (1,2a1)] H

Pacuer npuBeneM sl TUIIOBBIX CXEM PAaCIOJIOKEHHUS CBETHIHBHUKOB,
MOKa3aHHBIX Ha puc.14.

a) Jlns cxeMbl pacnosioKeHUs CBETHIIBHUKOB 10 puc.14.a.

Py =bcosO— HsinB=12cos15" —10sin15" =9,00292 (m);
Hyy =bsin®+ Hcos®=12sin15" +10cos15” =12,765087 (m);

I 2
d; = (5) + P2 =152 +9,00202 2 =17,494358  (m);
3 d H
€1 = €9 = 1y; -cos ~ (arctg ) - =
: H  Hjp,
3 17 ,494358 10
=1, , -cos arct, . =
40 (arctg 10 )12 765087
= 310 -cos > (arctg 1,7494358 ) -0,78338674 = 29 ,68 (k)
®,>e  28000-59,36
D e=¢] +&, (IK); E= = =11,08 nk

1000K,H> 1000-1,5-100
B) Jly1s1 cXeMbl pacnoioKeHUs CBETUIILHUKOB 10 puc.14.B
B, =Hsinb= ~10sin15Y = —2,5881903 (m)
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P =bcos®— Hsin0=12cos15° —10sin15" =9,00292 (m)
Hy =bsin0+ H cos0 =12sin15° +10cos15Y =12,765087 (m)
Hy = Hcos8=10cos15" =9,6592582 (m)

2
di = (é) P =/(-2.5881903)% +152 =15,2216(x)

dy =+/(by)? + P{ =5,00292 (mm)

£, =&y =335-cos’ 56,7° -% — 5739692 (1)

b

Y e=g; +&y +e3 =211,245 (n1x)

Ee 28000- 211,245 39,43 nx

1000-1,5-100

¢) Jlus cxembl pacnosloKEeHHs CBETUIIBHUKOB 110 cXeMe puc.l4.c.

dy=dy =d3 =dy;
B=Ph=P=F =gcose—Hsin9=6005150 ~10sin15° =3,2073646 (m);

Hy=H,=Hy=H, :gsin9+Hcos9=6sin150 +10c0s15% =11,212172 (m);

I 2
d; = (5] B2 =1(15)2 +(3,207)% =15339 (m);
3 0 10
g1 =¢€9 =360-cos” 56,9 - ——————=155,197 (iK);
11212172
D> e=4g =59,36 (x); Torma E = 28000-4-5516 _ 41,213 nk.
1000-1,5-100

B ciydae oTiMuus = MOJY4YEHHOrO 3HAYEHUS OCBEUIEHHOCTH FE OT
HOPMHUPOBAHHOW OCBEIICHHOCTHU E,; CIIENYEeT YTOYHUTh CBETOBOW MOTOK JIAMIIBI
¥ BBIOpATh MOIXOJAIIYIO IO MOIIMHOCTH M CBETOBOMY MOTOKY. Ilocme aToro
CIEyeT YTOUYHUTh PACUETHOE 3HAUYECHHUE OCBEIICHHOCTH:

£ O RS
1000K ,H *

HpI/I HN3BCCTHBIX 3HAYCHUAX KOG)(b(bI/IHI/ICHTOB HCITIOJIb30BaHUA CBCTUIBbHHKA
IO APKOCTHU UL H IIO OCBGHIéHHOCTI/I UE, THUIIA IIOKPBITUA WM OTHOLICHMSA
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HIMPUHBI TIPOE3KeM YacTu yaulbl (b) K BBICOTE IOJABeca CBeTWIbHUKA (H)
3HAUEHUS CPEIHEN APKOCTU MOKPBITHS L¢, MOKET OBITh MOTY4YE€HO YMHOKEHUEM
3HAYEHUS CPeHEH OCBEIIEHHOCTH Ha KOA(GUIIMEHT nepecuera K

U U
Leyp=EpKu=E —1 (k1/M), roe Knm=—1—.
nU E nU E
[TockoJIbKY BBINIE ONPENENSUIACh HAMMEHBINAs OCBEIIEHHOCTb, TO IO €€

SHAYCHHUIO MOXHO OIIPCACINTD MUHUMAJIbHYIO APKOCTH ITOKPBITHA:

u 2
L E, 1 (xo/™m").
nU E
OtmeTuM, 4yTo KO3((OUIIMEHTHI UCTIOIB30BAHMS KOHCOJIBHOTO CBETUIILHUKA
U, n Ug 10JDKHBI YIUTBIBaTh YTOJ1 HAKJIOHA CBETUIIBHUKA K TOPU30HTY.

cp’

cp

6. PACUET KAUECTBEHHBIX ITIOKA3ATEJIEN
OCBETHUTEJIBHBIX YCTAHOBOK

6.1. KodxpduumeHT myabcanuu

Koaddummentsr mynscaiiuu cBETOBOTO MOTOKA UCTOYHUKOB cBeTa Kpy u
ocsemeHHocTH Ky Ha pabounx MecTax onpenesstoTes no popmyie:
(Dmax - (Dmin } K EmaX - Emin

20, ’ L= 2Ecp

1€ Duax, Pmin, Pep — COOTBETCTBEHHO MAKCUMAJIbHOE, MUHUMAIBLHOE H
cCpemHee  3HAYCHHWE  CBETOBOTO  MOTOKAa 3a  mepuoj  KosieOaHwus,
Erax, Emin, Eqp — COOTBETCTBEHHO MAaKCUMAJIbHOE, MUHMMAJIbHOE M CpelHee
3HAYEHHE OCBEIICHHOCTH 32 TIEPUOJ] KOJICOAHNS.

Orpannuenue 3HadeHWd Kpy © Ky MoOXeT OBITh  JTOCTUTHYTO
MIPUMEHCHUEM  CHEHUAIBHBIX CXEM BKJIIOUYEHHWS HUCTOYHUKOB CBETa B
CBeTWJILHUKE WM pac(a3supoBaHWEM CBETHWJIBHUKOB B  OCBETUTEIHHOU
ycTaHOBKe. 3aBUCUMOCTh Ky M Kp OT yNmOMSHYTBHIX (PAaKTOPOB IpHUBEJICHA B
Ta01.22.

Orpanudenue kKodduiMeHTa myabcaluu ocBerieHHocTH K Ha pabounx
MeCTax JOCTUTAETCS:

1. B ByX- M 4YeThIpEeXJaMMOBBIX CBEeTWIbHHUKAX ¢ JIJI mpumeHenuem
KOMIICHCUPOBAHHBIX TMycKoperyaupytomux ammaparoB (IIPA), korga nutanue
OJHOM TOJIOBUHBI JIAaMIT B CBETUJIBHUKE OCYILIECTBIIETCA OTCTAIOIIMM TOKOM, a
JPyroi MOJIOBUHBI ONEPEKAIOMINM (CBETHJILHUKU C PACHIETNIEHHOM (a3oii).

2. IToouepeHbIM TPUCOEAUHEHUEM COCEIHUX CBETUJILHUKOB B DSy WIH
COCETHHX PSIIOB K pa3INYHBIM (ha3aM CETH.

3. YcTraHOBKOW B OJHOW CBETOBOM TOUKE ABYX WJIM TPEX CBETUIBHUKOB C
['JIBJI turios JIPJI, JIPU, IHaT, nprucoenMHEHHBIX K pa3HbIM (ha3am CETH.

Kip =

5
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4. IluTanueM pa3IMyYHbIX JaMI B MHOTOJIAMIIOBBIX cBeTUiibHUKaX ¢ JIJI oT
pa3HbIX (a3 ceTu.
3aBUCUMOCTh HOPMHUpPOBAHHOro 3HaueHuss Ky, % OT KoJgudecTBa

CBETWJILHUKOB B CBETOBOM TOUKE, MOJKIIOYCHHBIX K pa3HbIM (pa3zaM IpHBeAcHA
B Ta01.23.

Tabmuma 22
3nauenus Kpp, % oOT
THIEI YCTaHOBJICHHBIX B OJIHOW CBETOBOW TOYKE
namnsl (JUT | opmoir |AABYX JaMII Ipu cxeme
uTJIBJ) | namme | MATaHEs oTcTatomeM |JIByx igamil, nutaeMbix | Tpex jamil, nuTaeMpIx
U OTIEePEKAIOIIUM OT pa3HbIX (a3 OT pa3HbIX (a3
TOKOM
JIb, JITh 25 10,5 10 2,2
JIXb 35 15 15 3,1
JIIIT 40 17 17 3,5
JIA 55 23 23 5,0
JIPJI 65 -- 32 5,2
JP1
(nByxkommo-| 45 -- 23 3,5
HEHTHBIE)
JHaT 80 -- 39,5 6,3
JAKaT 130 -- 65 5,0
Tabnuma 23
KomiiecTBo CBETHIIEHUKOB B | HopmuposanHoe 3HaueHue Ky, %, He Gomee
Tun I'JIBJ] |cBeTOBOM TOYKE, MOAKITIOUEHHBIX
K pa3HbIM (azam 10 15 20 30
PJI 2 - - - *
a 3 + + + +
APJI 2 - - - +
(IByXKOM-
TIOHEHTHBbIE) 3 + + + +
JTHaT 2 - - - -
a
3 + + + +

VYcioBusl, MpH KOTOPBIX COOJIOJAIOTCS HOPMHUPOBAHHBIE 3HAYCHHUS KOX(PQPHUIMEHTa
IyJbCAIIMN OCBEIICHHOCTH, OTMEUECHBI B TA0I. 23 3HAKOM «+».

s Beruucienus Ky B TOM TOUke pacroyiokeHHs paboyux MecCT, TAe
YIOMSHYTBIA KOA((UIUEHT MyJIbCAIllMM OCBEUICHHOCTH UMEET MaKCHUMalIbHOE
3HAYEHHE, CHAYalla OTHCJIBHO OIPEHCISAIOTCS OTHOCUTEIBHBIE OCBEILIEHHOCTH,
Co3/1aBaeMble CBETUJIbHUKAMU, MUTaeMble OT KaXKA0u u3 Tpex (a3. Haubonbiiee
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U3 NIOJIyYEHHBIX 3HaUeHul npuHumMaetcs 3a 100 %, a ocTtanpHbIE BBIPAXKAKOTCS B
noysiX oT Hero. COOTBETCTBEHHO MOJIYYEHHBIM JOJISIM 10 Tabja. 24 u Tabin. 25,
cootBeTcTBeHHO 111 OV ¢ JIJI m OV c I'JIB/I, onpenensiercst Ky 1465, KOTOpOE
MpEACTaBIACT COOOM Mynbcalui ocBenieHHOCTH B OV, eciiu jgaMIibl UMEIOT
yciaoBHbIN Ky =100%.

Koapdumment mnynscanimn B OY ¢ HCTOYHMKOM CBETa, peajbHas
nyjibcalus CBeToBOro mnoTtoka kotoporo Kpy#100% onpepensiercs 1o

bopmyiie:

_ KH.H. ’ KH.Ta6JI.

100%
TaOmuma 24
OcBemenHocTh 3HaveHue Kiji6; B OY ¢ JIJI mpu ocBemeHHoCTH OT J1aMIt BTopoit dasbl, %o
OT JIaMIIbI
Tpethedt dasel, % 7100 [ 90 [ 80 | 70 | 60 | 50 | 40 | 30 [ 20 | 10 [ 0
0 423 | 45 | 48,0 | 51,2 | 54,5 | 59,9 | 64,9 | 71,5 | 79,3 | 88,5 | 100
10 37,4 | 39,4 | 41,8 | 44,9 | 47,8 | 52,3 | 56,9 | 62,6 | 69,0 | 77,1 -
20 3231344 | 36,8 | 39,4 | 41,5 | 45,2 | 49,5 | 54,8 | 68,8 - -
30 27,8 1 30,0 | 32,3 | 34,8 | 36,9 | 40,2 | 44,2 | 48,8 - - -
40 2341259279302 |32,6 354|392 - - - -
50 19,8 | 23,2 | 24,2 | 26,3 | 28,5 | 31,4 - - - - -
60 17,2 | 19,2 | 21,2 | 23,4 | 25,7 - - - - - -
70 14,8 | 16,6 | 18,4 | 20,9 - - - - - - -
80 12,4 | 14,2 | 16,9 - - - - - - - -
90 10,4 | 12,3 - - - - - - - - -
100 8,9 - - - - - - - - - -

Ilpumep 13. [lomenieHre 0CBEMAETCS OJTHOJIAMIIOBBIMUA CBETUIILHUKAMHU C
['JIBJ tuna HaT, BxitoueHHbIMH moouepenaHo B Tpu ¢asbl (Kppy=80% mo
Ta6:1.25). Onpenenutb Kpy B pacuetrHoit Touke OV, ecnu jgamIibl, BKIIOYEHHbBIC B
pazHble (a3pl MUTAOIIEH CEeTH, CO3Jal0T B JTOW TOYKE COOTBETCTBEHHO
ocsemenoctu 3000, 1200 u 600 ak.

Pewenue. 1lpranmvas Hanbomwinee 3aavenue (3000 k) 3a 100%, Beipazum
OCTAJIbHBIE OCBEIEHHOCTH B MPOIEHTaX OT HaubOombIiero, uro coctaBut: 100;
40 u 20%. ITo Ta6n.28 HaxomuMm s MCTOYHUKOB cBeta ¢ Kppy = 40% ( ot
Bropori da3er) 20% (oT Tperheit daszwl) 3HaueHHE Kijr.6, = 43,1%. Torma
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kodpdunmeHT nynbcaruu ocsemeHHocTr B OV ¢ ['JIB/] tuma JIHaT naxomum
W3 COOTHOIIICHHUS

_ KH.H. 'KH.Ta6J1. 80% -43,1%

= =34,48%.
100% 100%
Tabmuma 25
OCBEIIEHHOCTD 3naueHue Kijras;, B OY ¢ I'JIBJ] ipu OCBEIIEHHOCTH OT JIaMIT BTOPO# (pa3sl,
OT JIAMITBI Yo
Tperbeid hasel, %o | 100 | 90 80 70 60 50 40 30 20 10 0
0 49,9 | 50,3 | 50,9 | 52,4 | 53,9 | 56,5 | 61,0 | 67,1 | 74,2 | 88,5 | 100
10 40,0 | 40,5 | 41,0 | 41,5 | 43,0 | 46,0 | 51,0 | 56,0 | 62,5 | 69,9 -
20 33,31 33,5|34,0|353|37,1|39,5]|43,1 | 48,4 | 555 - -
30 28,1 | 28,3 | 28,6 | 29,2 | 30,4 | 31,9 | 35,4 | 41,6 - - -
40 22,8 | 23,0 | 23,5 | 24,5 | 26,0 | 28,1 | 31,0 - - - -
50 18,0 | 18,4 | 19,4 | 20,5 | 22,4 | 24,5 - - - - -
60 15,0 | 15,2 | 15,5 | 16,5 | 19,6 - - - - - -
70 11,6 | 12,0 | 12,6 | 13,7 - - - - - - -
80 93 | 9,7 | 10,6 - - - - - - - -
90 88 | 9,0 - - - - - - - - -
100 7,9 - - - - - - - - - -

6.2. IluauHapUYeCKasi OCBELIEHHOCTh

Hununopuueckas ocsewennocms E,; €cTb CpelnHss MJIOTHOCTb CBETOBOTO
NOTOKa Ha OOKOBOHM MOBEPXHOCTHU BEPTUKAIBHO PACIONIOKEHHOTO IHIMHAPA,
pa3Mepbl KOTOpPOro cTpemsTcs K Hymo. llpu pacuere UMIMHAPUYECKON
OCBEUICHHOCTH WHYKEHEPHBIMM METOJaMU 3HadyeHue FE, omnpenensercs Ha
paccTosiHUM 1M OT TOpUEBOM CTEHbl Ha LEHTPAJbHON MPOAOIBHON OCH
nomMenieHuss Ha BbicoTe 1,5M ot mona. IIpu 3TOM nmpuHHMAKOTCA CIEAYIOLINE
JONYIIECHUS:

1. Orpaxknaroonye MNOBEPXHOCTU MOMEIIEHUs (MOJ, MOTOJIOK, CTEHbI)
npuHUMaroTcs 1udPy3HbIMHU, PABHOSPKUMH 10 BCEH MOBEPXHOCTH.

2. CBETUIPHUKN 3aMEHSIOTCA PABHOSIPKOM TOBEPXHOCTBIO,  KaXIbIi
AIEMEHT  KOTOpPOM  HMMEET  CBETOPACHPENEIICHHE,  COOTBETCTBYIOIEE
CBETOPACIIPEETIEHNUIO CBETUIIBHHKA.

3. CBeropacmnpeieieHre CBETIIHbHIKA alllIPOKCUMUPYETCsS (PopMyIIOi:

I, =1Iycos™ a, rae I — cuiia cBeTa B HANPaBJIECHUHU BEPTHKAIIHN,
I, — cuia cBeTa IOJ, YIJIOM O C BEPTHKAJbIO; 3HAUYEHHE 71 ONPEAENIAETCS I10
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27l 0 o
dopmyne: m=———1, rae ®; — CBETOBOW NMOTOK CBETHJIBHHKA B HIKHIOIO
U
nosrycepy, paBHBI U1 CBETUIILHUKOB MpsiMoro ceeta 1000 M.

B wuHXeHepHBIX MeETOJax pacyera NIWIMHAPUYECKOM OCBEIIEHHOCTH
UCTONB3YIOTCS TpaUKH 3aBUCUMOCTH OTHOINEHUS CPEAHEH TOpU30HTAIbHON
OCBEIEHHOCTH Er K UIWIMHAPUYECKOW OCBEHIEHHOCTH Ly OT HHAEKCA
OOMEUIEHUsT  fy, IMOCTPOEHHBbIE Ul  CBETUJIBHUKOB C  Pa3JIU4YHBIM
cBeTopacnpeneneHueM. llpu 3TOM MHIEKC NOMELIEHUS OIpeneisieTcsl o
pacyeTHOM BBICOTE CBETUJIbHUKA, T.€. IO BBICOTE PACIOJIOKEHUS CBETHJIbHUKA
HaJl PacuyeTHOW IOBEPXHOCThIO, Ha KOTOPOH HOPMHPOBAHA T'OPU3OHTAJIbHAsS
OCBEIIEHHOCTh. ['paduku g pacdera UIMIMHAPUYECKOM OCBELIEHHOCTU
NOKa3aH Ha puc.l7 ans pasnuyHbIX COYETaHUH KOA((ULHEHTOB OTPAKEHUS
CTEH U I0JIa TOMEIIEHUS U ¢ yueToM ko3 duinenta 3amaca. Ha Bcex rpadukax:

1- p=0,3; p,=0,1; 2- p=p,=0,3; 3 -p~0,5; pp=0,1; 4-p~0,5; p,=0,3.

OTmeTnM, 4YTO  MHXKEHEPHBIM  METOJA  pacueTa  LMIUMHAPUYECKOU
OCBEILIEHHOCTH CIPABENJIUB JJIsl CIIy4aeB, KOIZla CBETOBOW IOTOK B BEPXHIOK

nosychepy Mmeree 15% oT moToka B HUKHIOIO ToJTycdepy.

4,8 ——
EJE, P
4,6
17
4,4
4,2
4,0 3,7 T —
L 3,6 -E/E,
3,8 3,5 =
A 1
3,6 A 13 2‘31 2 f L E/E, 2,8 [EJ/E
< oy I V4 3,0 1 2,7 % 1
3,4 2 3,112 3 Tt 2,9 |4 26 A
4 : - ST 12
3,0 — 2,8 7 2,5
3,2 2,9 2,7 24—
/ 2,8 —7 2,6 F 3 23F L
3,0 2,7 / 2,5 2,2 A 13
/’<\ 2,6 = 2,4 2,1
2,8 4 25F — 2,3 2,0 /] F4
y ’ ~4 : 1 L4 ’ 4
- | 24 . 2,2 T 1,9 :
2,6 nl 23 n 2,1 L1 n 1,8 L n

0,5 1,5 2,5 3,5 4,5 0,5 1,5 2,5 3,5 4,5 0,5 1,5 2,5 3,5 4,5 0,5 1,5 2,5 3,5 4,5

Puc.56. I'paduku aj1s1 pacueTa MATUHAPUIECCKON OCBEIIICHHOCTH:

a) m=1; 6) m=1,43; B) m=2; 1) m=3.

Ipumep 14. B nomenienun pazmepom 32x20 M, BBICOTOM 7,6 M Ha MTOTOJIKE
yctaHoBieHbl cBeTHIbHUKU JKCII-49-400-003 npsiMmoro cBeta, UMEIOIIUE K.I1. .
78% u cuny cBeta Iy = 6960 xn. OnpenenuTe Ha Kakyr0 TOPU30HTAJIbHYIO
OCBEIIEHHOCTh JOJKHO OBITh PACCUUTAHO OCBEIICHUE IOMEIIECHUS, YTOOBI
HOJY4YUTh IWIMHAPUYECKYI0 ocBemeHHocTs £y = 150 nx. Koaddunments
OTpa)KE€HUs CTEH U 10Jla COOTBETCTBEHHO paBHbl 0,5 u 0,3.
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JI71st fTaHHOTO CBETUJIbHUKA 3HaYeHue KOA(UIIMEHTOB m U [ PaBHO:
_2n10_1_ 2nly e 216960
Y 1000 - 7705 1000-0,78

AB 32-20

i - = =
WA+B) 7,632+ 20)

m

b

Hanee u3 rpadukoB puc.17,r onpenaensemM OTHOIICHHUE g—r =2,04.
11
CnenoBarensHo Ep =2,04- EH =2,04-150=3061K.

3akJIloueHue

Ha HoBOoM  BuTKe  3yieKTpupUKalUMU W OYypHOTO  pa3BUTHUSA
CBETOTEXHUYECKOTO phIHKAa B POCCMM M BO BCEM MHpPE OCTPO OIIYLIAETCS
HEJI0CTATOK KBATM(UIIMPOBAHHBIX CIIEIIMAIMCTOB- CBETOTEXHUKOB. Kpome Toro,
MOSIBJICHUE U TOCTOSTHHOE OOHOBJIEHHWE aCCOPTUMEHTA BBICOKOKAYECTBEHHBIX
JaMI ¥ CBETUJIBHUKOB MHOCTPAHHOI'O MPOU3BOJCTBA BBIJBUTAET BCE HOBBIE U
HOBBIC TpEOOBAaHMS K MPOCKTUPOBAHUIO M OKCIUTyaTalldd OCBETUTEIHHBIX
YCTAaHOBOK, MPUHIMIMAIBHO OTIMYAIOIMXCS OT NPHUHATHIX paHee. [losTomy,
U3JI0)KCHHBIC B Y4EOHOM TTOCOOMU OCHOBBI ITPOCKTUPOBAHUS CBETOTEXHUYCCKUX
YCTaHOBOK SIBJISIFOTCSL OCHOBOM JIJIs1 OBJIaZIeHUSI 00Jiee BBICOKUMU TEXHOJIOTHSIMU
CBETOTEXHUYECKOTO MTPOEKTUPOBAHMUS.
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IIpunoxenue 1

HomenkJiaTypa HCTOYHUKOB CBeTA
Taomuma I11-1

W
3 =
T Z =& | S F |g83 TeK| Ra| FHERE -
= S A g A 5 = o > 8 § o
= O = @) @) 5 Cg -
1 2 3 4 5 6 7 8 9
JlamMnbl HaKaJIUBaHUA 0011ero HazHauenus (220 B)
b 230-240-25 E 27 25 210 8,4
b 230-240-40 E 27 40 430 10,1
b 230-240-60 E 27 60 710 12 =
b 230-240-100 E 27 100 1370 13,7 §
b 230-240-150 E 27 150 2150 14,3 ~
b 230-240-200 E 27 200 3000 15 é
b 230-240-300 E 27,E 40 300 4800 16 4500 80 1000 §
b 230-240-500 E 40 500 8400 16,8 S
b 230-240-750 E 40 750 13000 17,3 g
JIOH 25 E 27 25 200 8 g
JIOH 40 E 27 40 490 10.2 =
JIOH 60 E27 60 810 13
JIOH 100 E27 100 1540 154
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[Tponomxenne Tadmutel [11-1

LASSIK- OSRAM
CLASSIK- OS 25 220 8.8 —
CLAS A FR 25 =
40 420 10.5 =
CLAS A FR 40 60 70 12.0 g
CLAS A FR 60 ' )
E27 75 940 12.5 1000 =
CLASATRTS 100 1360 13.6 =
CLAS A FR 100 150 2200 14.7 §
CLAS A FR 150 200 3100 15'5 8
CLAS A FR 200 '
T"ajioreHHBIE TaMIIBI CETEBOTO /5-1\
HaIpsODKEHUS %
OSRAM HALOLUX*BT 2
40 490 12.2 )
64470 BT et
60 840 14.0 2900 60 2000 =
64472 BT E27 =
100 1600 16.0 <
64476 BT 150 2550 17.0 %
64478 BT ' o
HuskoBosbTHBbIE JIH 17151 CBeTHIIBLHUKOB MeCTHOTO ocBenlenusi (12, 24, 36 B)
MO 12-40 E 27 40 620 15,5
MO 24-40 E 27 40 600 15 =
MO 36-40 E 27 40 580 14,5 1000 §
MO 36-60 E 27 60 950 15,8 A~
MO 36-100 E 27 100 1550 15,5
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KoMmnakTHbIE JJIOMUHECHEHTHBIE JIAMIIBI [Ipomomxenue Tadmuubl [11-1

OSRAM DULUX*LONGLIFE E27 =
DULUX EL 5W/41-827 E27 5 240 48 %
DULUX EL 7W/41-827 E27 7 400 57.14 2
DULUX EL 11W/41-827 E27 E27 11 600 54.5 2700 80-89 18000 é
DULUX EL 15W/41-827 E27 15 900 60 =
DULUX EL 20W/41-827 E27 20 1200 60 g
DULUX EL 23W/41-827 E27 23 1500 65.2 o
KoMnakTHble ciupajibHble ¢
3JeKTpoHHBIM ITPA
CKIJIDH-7 «AJIAIH» 7 400 57.1 =
CKJIDH-11 «AJTAJUH» E27 11 600 54.5 2700 80-89 8000 §
CKJIDH-12 «AJTAJUH» 12 800 66.6 A
CKIJIDH-15 «AJTAJIH» 15 900 60.0
CKJIDH-20 «AJTAJUH» 20 1200 60.0
xR
KoMnakTHbIE NPsIMbIE € =]
dexkTponnbiM ITPA CE
PLE 15 Bt ; 230-240 B 27 15 900 E
PL E 20 Bt ; 230-240 B 20 1200 60 3000 80-89 8000 a
PL E 23 Bt ; 230-240 B 23 1500 E
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[Tponomxenne Tadmutel [11-1

KOMHaKTHLIe JIOMUHECCHCHTHBLIC =
JIaMIIbI HHTErPHUPOBAHHBIE =
Ambiance PRO 6B1/827 6 250 41.6 g
Ambiance PRO 9B1/827 E27 9 425 472 E
Ambiance PRO 16B1/827 16 900 56.25 | 3000 82 12000 2
Ambiance PRO 20B1/827 20 1200 60.0 =
Ambiance PRO 23B1/827 23 1350 587 =~
JInHelHbIe JIOMHHECIHEHTHBIE JIAMIIBI

JIB-18 18 1060 588 | 3450 10000
JIB-20 20 1060 588 | 3450 10000
JIB-20-2 20 1060 588 | 3450 10000
JIB-30 30 2020 67 3450 10000
JIB-40 40 2800 70 3450 10000

=
JB-40-2 613 40 2800 70 3450 | (o0 10000 :
JIB-65 65 4600 70,8 | 3450 12000 g
JIB-80 80 5200 65 6400 12000
JIJ1-20-2 20 880 44 6400 12000
JIJ1-40-2 40 2300 57,5 | 6400 12000
JIJ1-65-2 65 3750 57,5 | 6400 12000
JIJ1-80-2 80 4250 53 6400 12000
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[Tponomxenne Tadmutel [11-1

Jdunamerp TpyOoxku 16 mm —

MASTER TLS HO 24B1/827
MASTER TLS5 HO 39B1/830
MASTER TLS5 HO 54B1/830
MASTER TLS5 HO 80B1/830
MASTER TLS5 HE 14B1/840
MASTER TLS5 HE 21B1/840
MASTER TLS5 HE 28B1/830
MASTER TLS5 HE 35B1/830

JAunamerp TpyOKH 26 MM —
TL-D 14 B1/33
TL-D 15 B1/33
TL-D 18 B1/33
TL-D 23Brt/54
TL-D 30Bt/54
TL-D 36 Br/54
TL-D 54 Bt/54

G5
G5
G5
G5
G5
G5
G5
G5

GI13
GI13
GI13
GI13
GI13
GI13
GI13

24
39
54
80
14
21
28
35

14
15
18
23
30
36
54

1750
3100
4450
6150
1200
1900
2600
3300

750
960
1200
1550
1825
2500
4000

83
90
93
88
96
100
104
104

53.5
64.0
66.6
67.4
60.8
69.4
74.0

2700
3000
3000
3000
4000
4000
3000
3000

2400
2400
2400
2800
2800
2800
2800

85
85
85
85
85
85
85
85

63
63
63
72
72
72
72

24000
24000
24000
24000
24000
24000
24000
24000

Philips T'omnmanaus

18000
18000
18000
18000
18000
18000
18000
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[Tponomxenne Tadmutel [11-1

L 10W/41-827 Plus Eco G13 10 650 65.0 3000 80-89 »20000 =
L15W/11-840 Plus Eco G13 15 950 63.3 3000 80-89 »20000 E
L16W/11-840 Plus Eco G13 16 1250 78.0 3000 80-89 »20000 2
L30W/11-840 Plus Eco G13 30 2350 78.3 3000 80-89 »20000 e
FQ 39 W/840 G13 39 3500 89.7 3000 80-89 »20000 %
FQ 54 W/840 G13 54 5000 92.6 3000 80-89 »20000 %
FQ 80 W/840 G13 80 8000 100.0 3000 80-89 »20000 <
JlyroBbie pTyTHBIE JJaMIIbI BLICOKOIO 1aBJeHus ¢ JroMuHodopom (APJI)

JAPJI-125 E 27 125 6300 50,4 4000 42 12000

JAPJI-250 E 40 250 23000 54 4000 42 12000 =
JAPJI-400 E 40 400 24000 60 4000 42 15000 §
JPJI-700 E 40 700 41000 58,5 4000 42 20000 A~
JPJI-1000 E 40 1000 59000 59 4000 42 18000

HQL 50 E 27 50 1800 36 4200 40-59 18000 =
HQL 80 E 27 80 3800 47.5 4100 40-59 18000 %
HQL 125 E 27 125 6300 50.4 4000 40-59 18000 2
HQL 250 E 40 250 13000 52.0 3900 40-59 18000 et
HQL 400 E 40 400 22000 55.0 3800 40-59 18000 =
HQL 700 E 40 700 38500 55.0 3550 40-59 18000 %
HQL 1000 E 40 1000 58000 58.0 3550 40-59 18000 ©
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[Tponomxenne Tadmutel [11-1

HPL-N 50W E27 50 1770 36.0 4200 49 15000
HPL-N 80W E27 80 3600 45.0 4300 48 15000 -
HPL-N 125W E27 125 6200 50.0 4100 46 15000 =
HPL-N 125W E 40 125 6200 50.0 4100 46 15000 CE
HPL-N 250W E 40 250 12700 51.0 4100 40 15000 E
HPL-N 400W E 40 400 22000 55.0 3900 40 15000 a
HPL-N 700W E 40 700 38500 55.0 3900 36 15000 ::
HPL-N 1000W E 40 1000 58500 59.0 3900 33 15000 =~
HPLCOMFORT PRO 400W E 40 400 24200 61.0 3500 47 15000
Mertaysioranoredsblie gamnbl (Tuna JAPH)
JAPU-250-5 E 40 250 19000 76 4200 65 10000
JAPU1-400-5 E 40 400 36000 90 4200 65 10000
JAPU-700-5 E 40 700 60000 85,7 4200 65 9000 =
JAPH-1000-5 E 40 1000 103000 103 4200 65 9000 §
JAPU-1000-6 E 40 1000 103000 100 4200 65 3000 A~
JAIPN-2000-6 E 40 2000 200000 100 4200 65 2000
JAIPU-3500-6 E 40 3500 350000 100 4200 65 1500
HPI-T 250W E 40 250 17000 4600 65 E
HPI-T-400W E 40 400 30500 4500 65 CE
HPI-T-1000W E 40 1000 82000 4300 65 E
HPI-T-2000W 220V E 40 2000 189000 4900 65 g,
HPI-T-2000W 380V E 40 2000 183000 4300 65 E
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PryTHO-BO/ILQpaMoBbIe JIaMIIbI

[Tponomxenne Tadmuiet [11-1

JPB 160 E 27 160 8000 50 4000 12000 =

JPB 250 E 40 250 13500 54 4000 60-69 12000 3

JPB 500 E 40 500 25000 50 4000 15000 -

HWL 160 225V E 27 160 3100 19.3 3600 60-69 =

HWL 160 235V E 27 160 3100 19.3 3600 60-69 <§

HWL 250225V E 40 250 5600 22.4 3800 60-69 9000 E*

HWL 250235V E 40 250 5600 22.4 3800 60-69 s

HWL 500 225V E 40 500 14000 28 4100 60-69 §

HWL 500 235V E 40 500 14000 28 4100 60-69 8

ML-100 230/240 V E 27 100 1100 11 3050 60 9000 =

ML 160 230/240 V E 27 160 3150 19.7 3500 60 9000 8 T

ML 250 230/240 V E 40 250 5700 22.8 3550 60 9000 E %

ML 500 230/240 V E 40 500 13000 26 3750 50 9000 —~
Harpuesbie Jamnbl BbICOKOTo AaBjieHus (tuna J{HaT)

JAHaT-250-5 E 40 250 28000 96

JAHaT-400-5 E 40 400 48000 120

JAHa3-70 E 27 70 5000 71.4

JAHa3-100 E 27 100 9800 98 =

JHa3-150 Ex40 150 14000 93.3 2000 23 12000 ;8:

JHa3-250 Ex40 250 26000 104

JHaT-100 E 40 100 9500 95

JAHaT-150 E 40 150 15000 100
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[Tponomxenne Tadmutel [11-1

MASTER SON PIA 50 Bt E 27 50 3500 70 1950

MASTER SON PIA 70 Bt E 27 70 5600 80 1950 o
MASTER SON PIA 150Bt Hgf E 40 150 14500 97 2150 =
MASTER SON PIA 250Bt Hgf E 40 250 27000 108 2150 CE
MASTER SON PIA 400Bt Hgf E 40 400 48000 120 2150 23 »24000 E
MASTER SON PIA 100 Br E 40 100 10000 100 1950 g,
MASTER SON PIA 150 Br E 40 150 16000 107 1950 ::
MASTER SON PIA 250 Br E 40 250 30000 120 1950 &
MASTER SON PIA 400 Br E 40 400 54000 135 1950

SPX ECO ARC 98 W E 27 98 7400 75,5 2000 é E
SPX ECO ARC 190 W E 40 190 17000 89,5 2000 23 »24000 <>f g
SPX ECO ARC 295 W E 40 295 32000 108,5 2000 % §
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MPUJIOKEHHUE 2
TpeOGoBaHus K OCBEIIEHUIO MPOMBIILIEHHBIX MTPEANPUITHIA

Taomuma [12-1

a EcrectBennoe | CoBMELIEHHOE
2 ) HckyccTBeHHOE OCBellleHHE
& b= OCBEIIICHHE OCBEIIICHHE
S & ||z
8 2| E = CoueraHre HOPMHU-
- E 51518 S
= 2 5188 = s PYEMBIX BETUYHH:
o
= SR I = o TOKa3aTeNs OCJIe-
2 5 2| &5 o = OCBElEeHHOCTD, JK KEO, en, % | KEO, en, %
5 E Z|E|E 2 S JIEHHOCTHU U K03(-
= 2 5= |8 2 = (uimenta mynsca-
9] I5) I
& S 8| s |E 2 g UK
5 Q| @ = ) =
[~ ] Q. = o, =) 84
= = < alD = 5 ITo cucreme = 2 s z
= E Bl o g 2 o T =
5 = 2| & 8 S KOMOMHUPOBAHHOTO (S G SEd Zx|fE o B =
= = 2|83 = ; OCBEIIECHHUS g e S8 25|3S5 28
2 5 o & & = < 1T S O A DO oX|L A IZ o X
1) o) 1) =T ) O o & 0 T © O ¥ O = © O x O
> = S|o & e oS58 P K% |¥ &5 8 5|Xx &5 &858
&2 o a ° o 8 3] o a Q= o © o |le= B O o
8 S = = 2 o o|=S 4 QA x| E g xa
. s 5 o g = = b3 RS o 89 |f S 9 g o
< S| 5] = 3 = g = © O = ° |= O o = ©
W = R m oz g = g 2 ez
i =g = g
1 2 3 5 6 7 8 9 10 11 12 13 14 15
. .| 5000 500 - 20 10
a | MaJblii | TEMHBIH
“ 4500 500 - 10 10
—
- . =3 p Mmanbelid  |cpenHuii| 4000 400 1250 20 10 6.0 20
AUBBICIIEH TOYHOCTH| @ | = . U N e R O O B R
o cpenuuit | TemHsbiid | 3500 400 1000 10 10 ’ ’
o]
= Manbeii  |cBeTiblii| 2500 300 750 20 10
B . .
Oospmoit | Temusiid | 2000 200 600 10 10
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[Mponomxenne Tadmuubl [12-1

1 2 314 5 6 7 8 9 10 11 12 13 14 15
CpPEOHUN | CBETJIBIN 1500 200 400 20 10
r | OoJbpIION |CBETIIBIHN
OOJIBIIION | CpemHMIA 1250 200 300 10 10
oT
O4eHb BLICOKOH 0,15 . . 4000 400 -— 20 10
II| a Majgblid |TeMHBIM | __ | | | || e | - 4.2 1,5
TOYHOCTH i (o) 3500 400 -— 10 10
0,30
Manbii  |cpenHuii| 3000 300 750 20 10
0 CpeOHUN | TEMHBIN 2500 300 600 10 10
maneii  |cBerneii| 2000 200 500 20 10
B | CpeIHMH |CpeaHui
OOJIBIIION | TEMHBIHN 1500 200 400 10 10
CpEOHUN | CBETJIBIN 1000 200 300 20 10
r | OoJbpIION |CBETIIBIHN
OOJIBIIION | CpeIHMIA 750 200 200 10 10
oT
BbICOKO} TOYHOCTH 0,50 III| a | Manbli | TEMHBII 2000 200 500 40 i R 3,0 1,2
hio} 1500 200 400 20 15
0,50
MaJIbId | CpeIHU 1000 200 300 40 15
0 CpeOHUN | TEMHBIN 750 200 200 20 15
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[Mponomxenne Tadmuubl [12-1

1 2 314 5 6 7 8 9 10 11 12 13 14 15
MaJblil | CBETJIBIN 750 200 300 40 15
B | CpeIHMH |CpeaHui
OOJIBIIION | TEMHBIHN 600 200 200 20 15
CpPEOHUN | CBETJIBIN
r | OoJpIION |CBETIIBIHN 400 200 200 40 15
OOJIBIIION | CpeIHMIA
Cpenneii To4HOCTH ;]: (1):3 IV | a Manblii | TEMHBIN 750 200 300 40 20 4 1,5 2.4 0,9
g | R CPEARIHI g0, 200 | 200 | 40 20
CPEIHHMM | TEMHBII
0 MaJblil | CBETIIBIN
Cpenneii To4HOCTH ;]: 1’3 IV | B | cpenHuii |cpenHuii 400 200 200 40 20 4 1,5 2.4 0,9
’ OONBIION | TEMHBIN
CpPEIHUN | CBETJIBIN
r | OompmION |CBETHBIM| ----- | ----- 200 40 20
OOJIBIIION | CpeIHMIA
MaJuoii TOYHOCTH ;]: 51 V| a Manblii | TEMHBIH 400 200 300 40 20 3 1 1,8 0,6

5 MaJIBII/IU CpellHHfI _____ - 200 40 20
CpelHUii | TeMHBII
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[Mponomxenne Tadmuubl [12-1
1 2 314 5 6 7 8 9 10 11 12 13 14 15

MaJIBI | CBETJIBIH

B | CpeIHMI |cpeaHuit -—-- -—-- 200 40 20
0O0JIBILION | TEMHBIA

CpPEOHUN | CBETJIBIN
r | OOJBIION |CBETIBII -— — 200 40 20

OOJIBIIION | CpeIHMIA

He3aBucumo ot

I'pyb6asi (ouennb maJsiou E = XapaKTEePUCTHK (poHa N N 200 40 20 3 1 1.8 0.6
TOYHOCTH) 3 U KOHTpacTa 00beKTa
¢ hoHOM
Pabora co
CBETSIMMHUCS g
MaTepHAIaMH U 3 = To xe 200 | 40 20 3 1 1.8 | 06
u3JeIMsIMH B ropsiuux| |8
nexax
OO01ee HaO IOAEHME 3A
XOAOM — |E|a To e — | 200 | 40 20 3 1 | 1.8 | 06
NMPOU3BOJACTBEHHOT 0 >

nmpouecca.moCToaHHoOE
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[Mponomxenne Tadmuubl [12-1
1 2 314 5 6 7 8 9 10 11 12 13 14 15

NepUOANYEcKoe NPH

MOCTOMHHOM 6 To xe 75 | 1103 | 07 | 02
npeObIBAHNM JIIO/IEH B

NOMEINCHHU N

Ilepuoauueckoe npu
NepUoOANIECKOM B To xe - --- 50 - - 0,7 0,2 0,5 0,2
npe0bIBAHUM JIIOAEH

OO01ee HaO IOAEHME 32
HHKeHEPHBIMHU r To xe - --- 20 - - 0,3 0,1 0,2 0,1

KOMMYHUKAIIUAMMU

IIpumeuanus:

1. s moapaspsina HopM ot la o IIIB MoxkeT mpuHUMAThCS OJMH U3 HAOOPOB HOPMHUPYEMBIX IMOKa3aTesel, MPUBEACHHBIX U JaHHOTO
noapaspsiaa B rpadax 7-11.

2. HanmMensbIme pazmepbl 00bEKTa pa3IHueHHs] 1 COOTBETCTBYIOIINE UM Pa3/ieibl 3pUTEIbHON paboThl yCTAaHOBJICHBI IPU PACIIONOKEHUT
00BEKTOB pa3ziIHueHus Ha paccTosHuu He Oonee 0,5 M oT a3 padoratomiero. [Ipu yBeaHueHHHN 3TOTO PacCTOSIHUS Paspsil 3pUTEIbHON padoThI
ClleflyeT YCTaHaBIMBAaThb B COOTBETCTBMM ¢ mpui. b. [ mpoTsKeHHBIX OOBEKTOB pPa3JIMYCHUs HKBUBAJICHTHBIA pa3Mep BBIOMpaeTcs IO
IIPUIIOKEHUIO B.

3. OcBeleHHOCTh IIPY UCIIOJIb30BaHUU JIAMIT HAKaJIMBaHUS CIIEAYET CHMKATh IO 1IKaJI€ OCBEIICHHOCTH:

a) Ha OJIHY CTYIIEHb IPU CUCTEME KOMOWHUPOBAHHOTO OCBEILEHHS, €CJIM HOPMHUpYeMasi OCBEIIEHHOCTh cocTapiseT 750 ik u Oonee;

0) Ha OJIHY CTYIICHb IIPU CHCTEME OOMIETO OCBEIIeHHs s paspsnos -V, VI,

B) Ha JIB€ CTYIIEHU MpHU cucTeMe o0miero ocsenienus i paspsaos VIu VIIL
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4. OcBenieHHOCTh MpU paboTax co CBETAMUMUCA o0bekTamMu pazmepoM 0,5 MM B MEHee cieayeT BHIOMpaTh B COOTBETCTBUHU C Pa3MEPOM
00BEKTa PA3IUYEHHUS U OTHOCUTH UX K MOAPA3PSAY «BY.

5. Tloka3zaTesns OCIEeNIEHHOCTH perIaMeHTHPYETCS B Tpade 9 ToNbKO i 001Iero ocBeneHus (Mpu JIF0O00H CUCTEME OCBEIIIECHNS).

6. Koapdunuent nmynbcaunu ykaszan B rpade 9 st cucteMbl OOIIEro OCBELIECHUS WM Ui CBETHJIBHMKOB MECTHOTO OCBEUICHHS MPHU
cucTeMe KOMOMHUPOBAHHOTO OcBeleHus1. K7 0T 00111ero ocBemennst B CHCTEME KOMOMHUPOBAHHOTO HE JTOJDKEH mpeBbimaTh 20%.

7. IlpenycmatpuBaTh cucteMy oOmiero ocBemenus miast paspsaoB I-I1I, IVa, IV6, VB, Va nmomyckaercs TOJIBKO NPH TEXHHUYECKOM
HEBO3MOKHOCTH HJIM SKOHOMHMYECKOI Heleseco00pa3HOCTH MPUMEHEHHUS CUCTEMbl KOMOMHUPOBAHHOTO OCBEILEHUS, YTO KOHKPETHU3UPYETCS B
OTpacJIeBbIX HOpPMaX OCBEIEHHUS, COTIaCOBAaHHBIX ¢ ['OCyTapCTBEHHBIM KOMHUTETOM CaHUTApHO-3MUAEMHOJIOTHYEcKOro Haazopa Poccuiickoii
denepanuu.

8. B momenieHusx, cHenuagibHO MPEAHA3HAUYEHHBIX A paboThl WM TMPOU3BOJICTBEHHOTO OOYYEHHS IMOAPOCTKOB, HOPMHUPOBAHHOE
3Hauenne KEO noBeImaercs Ha oguH pa3psj o rpade 3 u 1omxHO 661Th He Menee 1,0%.
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Pexomenganuu no Bb160py ko3¢ puumenra 3anaca.

Taomumna [12-2

Ilomenienus u
TEPPUTOPUU

[Tpumeps! nomereHni

HckyccTBeHHOE OCBelIeHne

EctecTBeHHOE OCBElIEHNE

Kosppuument

3amaca K,
KoaunuecTBO 4YHCTOK
CBEeTHJILHHUKOB B I'0J

Koaddurment
3amaca K,

KonnuecTBO 4YnCTOK
CBETWILHUKOB B I'0JI

JKCIJIyaTallMoHHAas rpynna
CBEeTHJIbHUKOB 10 NpuJioxkeHuro I'

VYTr0J1 HaKJIOHA CBETOMPOIYCKAIOIIETO
MaTepuasa K TOpU30HTY, IPaaychl

1-4 5-6 7 0-15 16-45 46-75 76-90
1 2 3 4 5 6 7 8 9
1. IIpou3BoacTBEeHHbIE OMeEINIEHNsI C BO3AYIIHOM Cpeaoil, cojep:kaiieil B padoueii 30He:
A 0 ;
a) cn. 5 el oy, | S TONEPRIIONIIE BASDHL, - L7 L6 | 20 | 18 | 12 L
€MEHTHBIC 3aBOJIbI H O HEIC
JIIMa, KOIIOTH a A . Py 18 6 4 4 4 4 4
OT/ICJICHHUS TUTECHHBIX LIEXOB
0) ot 1 mo 5 mr/m? Llexu Ky3HEUHBIE, TUTEHHBIE, 1.8 1,6 1,6 1.8 1.6 1.5 1.4
MBUIN, IbIMA, KOIIOTH cOopHOTO *Kene300eToHa 6 4 2 3 3 3 3
B) Meree 1 M/ [lexu HHCTpYMEHTAIbHBIE, Ls 14 14 16 16 14 13
cOOpOYHBIE, MEXaHUYECKHE,
IIbLIH, JbIMa, KOIIOTH 4 2 1 2 2 2 2
MEXaHOCOOPOYHBIE, MTOITUBOYHBIC
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JIOT, IISJIOYUEH a Tak-
ke oOamaronmx 0o-

JBIION KOPPO3UPYIO-

el CrrocoOHOCTHIO

IMPOMBIINIJIEHHOCTH C IPUMEHCHUEM

AIIEKTPOITH3a

[Ipomomxenne tadm. 112-2.
1 2 3 4 6 7 8 9
T') 3HAYUTEIIbHBIC
KOHIICHTPAIIUH T1a-
POB, KUCIIOT, IIEJI0- [lexm XUMHUYECKHUX 3aBOJIOB I10
Yyei, ra3oB, CIIOCO0- BBIPAOOTKE KUCIIOT, IIEJIOYEH,
HBIX MPH COTIPUKOC- | €KX XUMUYECKHX PEaKTHBOB,
HOBEHUH C BJIarOW | SIOXMMHKATOB, yIOOPEHHM, IEXU 1,8 1.6 1.6 2.0 1.8 1,7 1.5
00pa3oBHIBATH Clia- rajbBaHUYECKUX MOKPBITUI U 6 4 2 3 3 3 3
OBIC PaCTBOPHI KHC- pa3IMYHBIX OTpacien

2. IIpon3BoACTBEHHBIE NOMENIEHUSI ¢ 0COOBIM PEKHMOM 110 YMCTOTE BO3AYyXa NMPHU 00CYKHBAHUHN CBETHIbHUKOB:

a) C TEXHUYECKOTO 1.3
JTaxa 4
0) cHU3Y U3 1.4
IIOMCIICHUA
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3. Ilomemrenye o0ECTBEHHBIX M *KUJIBIX 31aHUM:

[Tponomxkenne Tabdm. [12-2

["opstame niexu npeanpusiTHil 00-
IIECTBEHHOT'O TUTaHMUsI, OXJIaXK-

a) NbUIbHBIE, JKapKUe 1.7 1.6 1.6 2.0 1.8 1.7 1.6
JaeMble KaMepbl, TOMELICHUS IS
U CBIpBIE 2 2 2 3 3 3 3
IIPUTOTOBJICHUS PAaCTBOPOB B Mpa-
YEUHBIX, AYIIEBbIE U T.[I.
Kabunets! n pabodne moMemneHus,
0) C HODMAJIBHBIMHA | KWJIbIC KOMHATHI, y4€OHBIC TTOME- 1.4 1.4 1.4 1.5 1.4 1.3 1,2
YCIIOBHSIMU CPEIIbI | ITe-HHS, Ta0OpaTOPHH, YNTATBHBIC 2 1 1 2 2 1 1
3aJIbl, TOPTOBBIE 3aJIbI U T.].
4. TeppuTopum ¢ BO31YIIHOH Cpea0id, COAepPKALIEH:
TeppuTopHs MeTaUTyprU4eCKHX,
a) OobIIoe XUMUYECKUX, TOPHOI0OBIBAFOIIINX
. 1,5 1,5 1,5
KOJIMYECTBO IMbUIN OPEINPUITHIA, IaXT, pyJAHUKOB, 4 4 s | T | | |
(6omee 1 mr/m?) YKEJIE3HOOPOXKHBIX CTAHIIUN U
MPUJIEraloIIyuX K HUM YJIHII U JOPOT
TeppuTOpuU MPOMBIIIIEHHBIX
0) Masi0e KOJIMYECTBO | MPEANPHUATUN, KPOME YKa3aHHBIX B 1.5 1.5 1.5
ey (MeHee | Mr/M®)| MOAMYHKTE «a» M 00IIeCTBEHHBIX 2 2 2

3MaHUuN
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5. HacesieHHbI€ MyHKTBI [Tponomxkenne Tabdm. [12-2
Vautel, mionaan, J0porH,
TEPPUTOPHUH KIIBIX PaiOHOB,
1,6 1,5 1,5

napku, OyJabBaphbl, MENMICXOHBIS ) ) P e e e R

TOHHENH, (acaapl 3IaHUMH,

MaMSATHUKA
1,7

TpaHcnopTHblE TOHHENIX |  --—-- , | T e

I[Ipumeuanue:

1. 3nauenue koddduimenTa 3amaca, ykazanHuele B rpadax 6, 7, 8, 9 ciemyeT ymHOXkaTh Ha 1,1 — mpu MpUMEHEHUH y30p4aTOro CTEKJIa,
CTEKJIOIJIACTUKA, apMOIIJIEHKH U MAaTUPOBAHHOTO cTekia; Ha 0,9 — mpu npuMeHeHUH OpraHU4YeCKOro CTeKIa.

2. 3nauenus ko3ddunrenTa 3anaca, ykazanasie B rpadax 3, 4, 5, npuBeAeHBI I pa3psAIHBIX UCTOYHUKOB cBeTa. [Ipu Mcmoab30BaHUMN
JIaMIT HAaKaJIMBaHUSI UX ClIelyeT yMHOkaTh Ha 0,85.

3. 3nauenue kod(duimenTa 3amaca, ykazanuble B rpade 3 ciaemyer CHUXKATh MPU OJTHOCMEHHOM pabote 1o mo3. 10, Ir — Ha 0,2, mo mo3. la
—mHa 0,1; mpu a1ByxcMeHHoO# padote — 1o mo3. 10, 1r. —na 0,15.
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TpedoBanusi K HAPYKHOMY OCBEIIEHHIO
Taomuna [12-3

Haubonpmmas
Cpenssisi ropu30HTaJIbHAS
Kareropus o6bexTa UHTEHCUBHOCTH JIBUKECHUS Cpenusist IpKOCTb
VYnuuel, A0POrU U Mo Iu OCBELIEHHOCTb OKPBITHH,
10 OCBEILIEHUIO B 000MX HaIPaBJICHUSAX HOKPBITHUS, KI/M?
JK
TPAHCIOPTHBIX JOPOT
MarucTtpasbHbIE 10pOTH, cB 3000 1,6 20
A MarucTpajibHbIE YIIHIIbI ¢ 1000 no 3000 1,2 20
00IIeTOPOACKOTO 3HAUCHUS ot 500 o 1000 0,8 15
cB 3000 1,0 15
5 MarucrtpalibHbIEe YIHLIBI paiOHHOTO ¢ 1000 no 3000 0,8 15
3HAYEHMS ot 500 mo 1000 0,6 10
Menee 500 0,4 10
v o000 eCTHOO 500 u Gonee 0,4 6
JHLBI 1 ' MECTHOT
B HPLH AP Meree 500 0.3 4
3Ha4YeHUs
OJUHOYHBIC aBTOMOOHIN 0,2 4
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INPUJIOKEHUE 3
Yxka3anus no BpI00py cBeTHJILHUKOB. KpuBble CHIIBI CBeTA.

IT 3-1. MapkupoBKa U CBeTOTEXHHYECKHE XaPAKTEePUCTHKHU CBeTHWIHHHUKOB.

B cooreerctBun ¢ I'OCT 13828-74 kaxnoMy CBETWIBHUKY, 3a MCKJIIOYEHUEM CBETHJIBHHKOB CIIELHAAIBHOIO
Ha3HAa4YeHMs, IPUCBAUBAETCS MNP CIEAYIOMEN CTPYKTYpPHI:

rae 1 — OykBa, o603Hauaromas ucrouHuk ceera (H — nammna HakanuBaHus 001LEeT0 MPUMEHEHUs, P — pTyTHBIE J1aMIIbI
tunia JIPJI, JI — npsmMble TpyOuaTble JTIOMUHECLEHTHbIE Jamibl, I — KBapUEeBblE T'aJIOT€HHbIE JaMIIbl HaKaluBaHus, I' —
prytHble Jamnsl Tuna JIPY, 7K — natpuessie namibl, K — KceHOHOBBIE TpyOUaThie JIaMIbl U T.10.); 2 — OykBa, 0003Havaromas
crioco0 ycranoBku cBetunbHUKA(C — moaBecHsle, [1 — motonounsie, b — Hactennsie, B — BctpanBaemsie u T.1.); 3 — OyKkBa,
0003HauaIas OCHOBHOE Ha3zHaueHue cBeTuibHUKa (I — anmg mpomblnuieHHBIX npeanpustuid, O — s oOLEeCTBEHHbIX
3MaHuid, Y — U1 HApy>KHOTO OCBEIIeHus, J[ — /I pyJHUKOB | 1MIaxT, b — st OBITOBBIX MOMeEIeHui); 4 — NBYX3HAYHOE
guciao (01-99), obo3nauaromee HOMEp cepud; 5 — 4YHUCIO, O0O3HAUYAKOIEe KOJUYECTBO JIaMIl B CBETHJIBHUKE (I
OJ/IHOJIAMIIOBBIX CBETWJIbHUKOB 4YHCIO 1 HE YyKa3blBaeTCd M 3HAK «X» HE CTaBUTCSA, a MOIIHOCTh YKa3bIBAe€TCS
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HEMOCPEACTBEHHO MOocje TUpe); 6 — yucio o003HavaIee MOIHOCTh JaMI B BaTTax; 7 — Tpex3HauHoe uucio (001-099),
o0Oo3Havaroliee HoMmep MoauduKkauu; 8 — 0003HaUYeHHE KIMMATHUYECKOTO HWCIOJIHEHUS M KaTErOpuu pa3MelleHHs
CBETUJIbHUKOB.

['OCT 13828-74 knaccuumupyeTt Tak e CBETHJILHUKH MO CTETICHU 3aIUThl OT MbUIA U BOJIBI.

O0o03HaueHNe CTENEHH 3alIUThl COCTOUT U3 IBYX MPOIUCHBIX OyKB JaTHHCKOTO andasuta [P (international protection —
aHri.) u AByX 1udp, meppas U3 KOTOPHIX OOO3HAYAET CTEMEHb 3allMThl OT MbUIM, BTOpas — OT Boiabl. [lpu Hanuuuu
HEKOTOPBIX KOHCTPYKTHUBHBIX OCOOCHHOCTEH B CBETHJIbHHKE €ro 00O3HaueHue cTerneHu He umeeT OykB IP, a y mepBoii
U dphl, YKa3bIBAIOLIEH CTENEHb 3aIIUThI OT MbUIX, J00aBISETCS «IUTPUX» (Hanmpumep, 5'4).

[lo cremeHw 3amuTBl OT MBUIM pPa3IMYalOT CBETHJIBHUKH OTKPBITHIE (2), TEpPEeKpBHIThIE C HEYIJIOTHEHHOU
CBETONPOHUIIAEMON 000JI04KOH (2'), MbUIe3alIUTHBIE, T.€. JOMYCKAIOIINE MPOHUKHOBEHUE MbLIM B MOJOCTh CBETUJIbHUKA
TOJILKO B 0€3BpPEAHBIX KOJMYecTBax (5), ¢ OrpaHMYEHHOW 30HOM MbUIE3AIIUTHI TOJBKO B IMpEAenax pacloJOXKEHHUS
KOHTAKTHBIX yacteil (5'), mpuieHenpoHuiiaeMble (6) U ¢ OrpaHMYeHHOM 30HOM IbUICTPOHUIIAEMOCTH (6').

[To crenenu 3amuUThl OT BOJBI Pa3IMYAIOTCA CBETUJIBHUKM He3amuileHHble (0), Karuie3amuileHHbie (2),
o ae3amuiieHnbie (3), Opbi3ro3amnuiieHtbie (4), crpye3aluiieHHbie (5) 1 HEKOTOpbIe IpyTrue.

[To kMMMaTHYECKOMY UCTIOTHEHHIO: Y — CBETHIIBHUKH JUIsl YMEPEHHOTO Kiaumara; T — Ui TPOIMKOB U T.1I.

OO01mast XxapaKTepucTUKa COPTaMEHTa CBETUJILHUKOB JJIsi OCBEILEHUS MPOU3BOJICTBEHHBIX 3/IaHUM MpHUBEACHA B Ta0I.
I13-1.
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Taomuma [13-1

KosmBo M KIII, CTENEHb KJIMMaTHYeCKOe xap-ka
Tur CBETUIIBHUKOB MOILHOCTb o tun KCC [Ipumeuanue
% 3AIUATHI WCTOJIHEHUE | TOMENICHUS
JIaMII
1 2 3 4 5 6 7 8
HCII 17-100-104 100 75 i 50 VXJ14
HCII 17-200-103 200 75 1 50
HCIT 17-500-104 500 75 r 50 V3 CYHO®, HUCTOS
HCII 17-1000-004 1000 75 r 1P20 V3
PCIT 05-125-001 125 80
PCIT 05-250-001 250 80 P20
PCII 05-400-001 400 80 r P54 YXJi4 CyX0€, UUCTOE
PCIT 05-700-001 700 80
PCII 05-1000-001 1000 80
KCTI 01-400-007 TIHaT-400-5 75 r 1P 20 V3
KCIT 01-400-008 TTHaT-400-5 75 K IP 20 V3 cyxoe,
TCII 17-700-055 TIPU-700-5 78 K IP 20 V3 uncToe
T'CII 17-2000-055 JPU-2000-5 | 78 K IP 20 V3
PCII 48-250(400)-001 250(400) 60 =K 1P54 VXJ14
HKCIT 48-250(400)-001 250(400) 60 K 1P54 VXJ14
T'CII 48-250(400)-001 250(400) 60 K P54 VXJI4 POREIRIC BTy ATRHOM
TTIIT 06-(250-400)-001 250(400) 60 1 1P54 VXJI2 A syr—
PITIT 06-(250-400)-001 250(400) 60 1 P54 VXJII2 Cpeatpt
KTITT 06-(100-400)-001 100(400) 60 1 IP54 VX2




[Tponomxenne TOmuIe! [13-1

1 2 BE 4 5 6 7 8
PCIT 25-125(250) 125(250) 60 M 1P54 PEIbIE
B3I-200-AMC 200(mH) 60 M 1P54 A
Cpenbl
KKY-150(250)001 150(250) >75 B 1P66 Vi
KKY-400-001 400 >60 1 IP53 Vi
KKY 02-400-001 400 >60 11 IP53 Vi
TKY 02-250-001 250 >60 11 P53 Vi TSUKeITBIE
PKY 02-400-002 400 >60 11 P53 Vi yCioBHSI
PKY 02-250-001 250 >60 11 IP53 Vi cpemst
PKY 01-125-008 125 >60 1 P23 Vi
PKY 01-250-007 250 >60 1 P23 Vi
PKY 01-400-006 400 >60 1 P23 Vi
PCVY 05-250-001 250 >60 I 1P53 Vi1 TSDKEIIbIE
I'CY 05-250-001 250 >60 I P53 Vi yCIOBUS
KCY 05-250-001 250 >60 10 IP53 Vi cpemst
HKKY 32-70,150(250)-001 70, 150,250 | >60 1P66 VX1 —— )
TKY 32-150(250)-001 150, 250 >60 JI-11L 1P66 VXJII yermopms | PHAYAIBHOH
KOMIICHCAlIuUu
PKYY 45-80(125)-001 80, 125 >60 1P66 VXJII cpemst
JICII 18-18-002 18 75 M 1P65 VXJI4,04 MBUILHOE,
JICII 18-36-002 36 75 M 1P65 VXJI4,04 BJIa)KHOE,
JICTI 18-58-002 58 75 M 1P65 VXJ14,04 chIpoe
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[Tponomxenne TOmuIe! [13-1

1 2 | 3 4 5 6 7 8
JICII 18-65-002 65 88 5'4 VXJI4,04 MBUILHOE,
JICII 18-40-002 40 88 |} cmeumanpHas 5'4 VXJI4,04 BJIa)KHOE,
JICTI 18-36-002 36 73 1P65 VXJI14,04 chIpoe
CyXoe,
JICTI 22-65-001 65(JIBP65) 92 i 53 VXJI4 ancToR
JICTI 22-2x65-001 2x65(JIBP65) | 85 i 53 VXJI14,04 cyxoe,
JITIII-24 2x18 6** 2x18 Ji| P65 YXJI4 YHCTOC
JITIII-24 2x36 6** 2x36 Ji| P65 YXJI4 MBUTBHOE,
BJIAXKHOC
JICTT 02-2x36-001 2536 72 i P20 VXJ14
JICTT 02-2x58-001 2%58 72 i P20 VXJI4 cyxoe,
JICTT 02-2x36-003 2536 72 i P20 VXJI4 ancTOR
JICTT 02-2x58-003 2%58 72 i 1P20 VXJ14
JICTI 24-2x40-002 2540 85 5% VXJl4
JICTT 24-2x65-002 2565 gs | CHeHnAIbHAA 5% VXJ14 HPLIBHOS,
JICTI 40-2x40-001 2540 >65 M P54 VXJI4 BIAHOT
JITIO 50-36(40)-002 2736 0,92 M 1P20 EYROS,
2x40 qUCTOE
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I13-2. KpuBble cHJIbI CBETa HEKPYIJIOCMMMETPUYHBIX CBETHJIbHUKOB.

[lpr MCHONB30BaHWMU CBETHIHHHKOB ¢ HecuMmMeTpudHbIMH KCC, mapaMeTpsl KOTOPBIX 3aJalOTCSl ABYMS, TpeMmsl u 0oJjiee KPHUBBIMH
3aBucuMocTH | (o) mpu passbix yrinax B mo macnoptaeiM KCC I=I(a) mms aByx yrioB By U o MCKOMBIE 3HAYCHHUS MOXKHO OMPENCTUTH 10

dbopmyre:

p- Bl B—Bo
1o, —1
( B) Bo—Bi ( ) B1—Bo 2( )

[Ipu 3amanHbBIX B macnopTe KpuBbIX OT cBeTa [=I(a) mmst Tpex yrios B: Po, Bi, P2 uckomsbie 3Hauenwus 1(a,) onpenenstorcs mo Gopmyiie:

oB)= B-B1)B-B2) o (B-Po)B-B2) o (B-PBo)B-B1) o
HB)= 5o ~pXBo 2] " Br—BoXpr + o) 2™ B —po s> —pr) >

rae, 11(a), [(a), [3(or) — 3HAYEeHMST CHITBI CBETA JJI ICKOMOTO YTJIa 10 TACIIOPTHHIM TpaduKam.

[Mpu Hammuum Oonblioro ymcia rpaduueckux 3aBucuMocted [=I(o) ans pasnuuHbIX 3HadeHuid [ B macmopre wiau KaTajiore Ha

CBETHJILHHK HCIIONB3YIOTCS (DOPMYJIBL:

N
I(a.B)= Elpnk(ﬁ)' Ii(a)

P (B)= (B=Bo)-B Byt XB~Beer)-(3-B,) |
! (Bx =Bo)---(Bx = Br—1)XBx —Bs1)---(Bx —Bn)
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Tao6mauma [13-2
TunoBbIC KPUBBIE CHITBI CBETA OTEYCCTBEHHBIX KPYTIIOCUMETPUYHBIX CBETHIIHHUKOB (D=1000 ™M)

la=Iycos(na); a<90°/n TIo=IySin(no)|{la=Iy {cosa/cos[Osin™(no)]}

Koopmumentsl, ool 3 SR |38 w818 |8 |« |= ©=70" | ©=78,3" | ©6=84.4"
ol rpaxycel S I =< A < R e B S = B B =1  |m=12| m=14 | m=15
Tl ||| | YT |00 |~ ¢k n=1,66| n=1,39 | n=1,
2 = = = = = = = ’ ’ ’

-

M a1 a (g2 43 |r-1|r2| r |r3|K1|K2|K3] K C JI(L-1) HI(111-2) HI(1LI-3)
2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 15 16 17 18
159,2 |233,4(330,0| 295 |377,3| 503 |670,7| 800 {894,2/1192|1583|2120{2400 0 154,8 | 119,6 78,3
5 159,2 |232,9 (328,7|293,8|375,5|499,8|664,8|791,7|883,8| 117315492062 |2323 17,9 155,5 | 119,0 78,6
10 159,2 |229,2 | 325 |290,2|370,3|490,2|647,5|767,1|852,5/1118|1449|1893|2097 35,6 158,2 | 118,6 79,4
15 159,2 |228,5(318,8|284,2|1361,6|474,4|618,5|726,5|801,1|1026|1288|1595|1737 53,1 164,5 | 120,2 81,4
20 159,2 |224,7(310,1|275,9|349,8|452,7|579,5|670,9{731,2| 902 [1052|1261|1265 70,1 175,5 | 126,0 81,7
25 159,2 | 220 (299,1|265,3|334,3|425,1|530,2|601,5|643,8| 750 | 810 | 832 | 712 86,6 190,7 | 134,0 83,3
30 159,2 |214,1 285,8|252,5| 316 |392,1|471,4|519,6|541,3| 574 | 515|249 | 113 102,5 210,8 | 145,0 87,2
35 159,2 |207,1(270,3|237,7|294,7|354,1|404,7|426,9{439,9| 380 | 196 | 0 0 117,6 235,1 | 159,6 94,8
40 159,2 1199,3 1252,9| 221 |270,7(311,7|330,9|325,4| 301 | 174 | 0O 0 0 131,8 261,8 | 180,44 | 105,4
45 159,2 | 190,6 233,3]202,4|244,2|265,3|251,4|1217,2(168,8| 0 0 0 0 145,0 281,6 | 209,7 | 121,3
50 159,2 | 180 |212,1]182,1|215,4|215,5/167,3|104,4| 32,6 | O 0 0 0 157,0 282,1 | 2433 | 137,1
55 159,2 | 170,5(189,3/160,4|184,6/162,9| 81,8 | 0 0 0 0 0 0 168,0 257,2 | 269,7 | 162,0
60 159,2 | 159,2| 165 |137,4| 152 |108,3| O 0 0 0 0 0 0 201,9 212,9 | 275,0 | 199,0
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[Tponomxenne Tadmuisr [13-2

1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 15 16 17 18
65 159,2 | 147,1 [139,5|113,2|118,2| 52, 0 0 0 0 0 0 0 185,8 161,7 | 247,6 | 230,0
70 159,2 {134,31112,9| 88,1 83,1 | O 0 0 0 0 0 0 0 192,6 113,6 | 194,0 | 252,0
72 159,2 (129,01 102 | 77,9 | 68,9 | 0 0 0 0 0 0 0 0 195,0 95,6 | 167,0 | 243,2
74 159,2 | 123,6| 91 | 67,5546 | O 0 0 0 0 0 0 0 197,1 79,4 | 139,0 | 225,0
75 159,2 | 121 85,4623 474 | 0 0 0 0 0 0 0 0 198 71,5 | 1252 | 2123
76 159,2 | 118,1 79,8 | 57,1 | 40,2 | O 0 0 0 0 0 0 0 199.,0 63,8 | 111,1 199,0
78 159,2 | 112,6 | 68,6 | 46,6 | 25,7 | O 0 0 0 0 0 0 0 199.,0 49,1 84,5 165,5
80 159,2 |106,9 | 57,3 | 36,0 | 11,2 | O 0 0 0 0 0 0 0 201,9 35,8 60,4 127,7
82 159,2 | 101,2 45,9 | 254 | O 0 0 0 0 0 0 0 0 203,0 23,8 39,5 89,1
84 159,2 | 95,4 134,5|14,7| O 0 0 0 0 0 0 0 0 203,9 13,8 22,5 53,6
85 159,2 | 92,5 128,71 94 | O 0 0 0 0 0 0 0 0 204,2 10,0 16,2 39,0
86 159,2 | 89,6 | 23 4 0 0 0 0 0 0 0 0 0 204,5 6,2 10,1 25,0
88 159,2 | 83,6 | 11,5 O 0 0 0 0 0 0 0 0 0 204,9 1,6 2,5 6,4
90 159,2 | 77,7 | 0O 0 0 0 0 0 0 0 0 0 0 205,0 0 0 0
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MNPUJIOKEHMUE 4
HNuaexc nomemeHus M KOIPPUIUEHT UCIO0Ib30BAHNA CBETHIbHUKOB
WNunekc momemnienus i mpu oTHOImeHnun A/B <3
Taomuma [14-1

Tiowans 3HaveHwHe 1 MpU pacueTHON BbICOTE h paBHOI M
MOMEIICHHS S, M 2,0 2,2 2,5 2,7 3,0 3,5 4,0 4,5 5,0 5,5 6,0 7,0 8,0 9,0 | 10,00
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
10 0,8 0,7 0,6 0,6 0,5 - - - - - - - - - -
15 0,9 0,8 0,76 | 0,76 0,5 0,5 - - - - - - - - -
17 1,0 0,9 0,8 0,7 0,7 0,6 0,5 - - - - - - - -
20 1,1 1,0 0,9 0,8 0,7 0,6 0,5 0,5 - - - - - - -
25 1,2 1,1 1,0 0,9 0,8 0,7 0,6 0,5 0,5 - - - - - -
30 1,2 1,2 1,1 1,0 0,9 0,8 0,7 0,6 0,5 0,5 - - - - -
40 1,5 1,5 1,2 1,1 1,0 0,9 0,8 0,7 0,6 0,6 0,5 - - - -
50 1,7 1,5 1,2 1,2 1,1 1,0 0,9 0,8 0,7 0,6 0,6 0,5 - - -
60 1,7 1,7 1,5 1,5 1,2 1,1 1,0 0,9 0,8 0,7 0,6 0,5 - - -
70 2,0 1,7 1,5 1,5 1,2 1,1 1,0 0,9 0,8 0,7 0,7 0,6 0,5 - -
80 2,25 2,0 1,7 1,5 1,5 1,2 1,1 1,0 0,9 0,8 0,7 0,6 0,5 - -
90 2,2 2,0 1,7 1,5 1,5 1,2 1,1 1,0 0,9 0,8 0,8 0,7 0,6 0,5 -
100 2,5 2,2 2,0 1,7 1,5 1,5 1,2 1,1 1,0 0,9 0,8 0,7 0,6 0,5 -
120 2,5 2,2 2,0 2,0 1,7 1,5 1,2 1,1 1,0 1,0 0,9 0,8 0,7 0,6 0,5
150 3,0 2,5 2,2 2,2 2,0 1,7 1,5 1,2 1,1 1,1 1,0 0,9 0,8 0,7 0,6
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[Tponomxenne Tadmutel [14-1

200 3,5 3,0 2,5 2,5 2,2 2,0 1,7 1,5 1,25 | 1,25 1,1 1,0 0,9 0,8 0,7
250 4,0 3,5 3,0 3,0 2,5 2,2 2,0 1,7 1,5 1,5 1,25 1,1 1,0 0,9 0,8
300 4,0 4,0 3,5 3,0 2,5 2,2 2,0 1,7 1,75 1,5 1,25 1,1 1,0 0,9 0,8
350 4,0 4,0 3,5 3,5 3,0 2,5 2,2 2,0 1,75 | 1,75 1,5 1,25 1,1 1,0 0,9
400 5,0 4,0 | 4,09 3,5 3,0 2,5 2,5 | 225 | 1,75 | 1,75 1,5 1,25 | 1,25 | 1,1 1,0
450 5,0 5,0 4,0 4,0 3,5 3,0 2,5 2,2 2,0 1,75 | 1,75 L,5 1,25 | 1,1 1,0
500 - 5,0 4,0 4,0 3,5 3,0 2,5 2,5 2,0 2,0 1,75 1,5 1,25 | 1,2 1,1
600 - - 5,0 4,0 4,0 3,5 3,0 2,5 2,25 2,0 2,0 1,75 1,5 1,2 1,1
700 - - 5,0 5,0 4,0 3,5 3,0 3,0 2,5 2,25 2,0 1,75 1,5 1,5 1,25
800 - - - 5,0 5,0 4,0 3,5 3,0 2,5 2,5 2,25 2,0 1,75 | 1,5 1,25
900 - - - - 5,0 4,0 3,5 3,0 3,0 2,5 2,25 2,0 1,75 | 1,5 1,5
1000 - - - - 5,0 4,0 4,0 3,5 3,0 3,0 2,5 2,25 2,0 1,7 1,5
1200 - - - - - 5,0 4,0 3,5 3,5 3,0 2,5 2,25 2,0 1,7 1,75
1400 - - - - - 5,0 4,0 4,0 3,5 3,5 3,0 2,5 2,25 1 2,0 1,75
1600 - - - - - - 5,0 4,0 4,0 3,5 3,0 2,5 2,5 2,0 2,0
1800 - - - - - - 5,0 5,0 4,0 3,5 3,5 3,0 2,5 2,2 2,0
2000 - - - - - - - 5,0 4,0 4,0 3,5 3,0 2,5 2,5 2,25
2500 - - - - - - - - 5,0 4,0 4,0 3,5 30 | 2,5 2,5
3000 - - - - - - - - - 5,0 4,0 4,0 3,5 3,0 2,5
3500 - - - - - - - - - 5,0 5,0 4,0 3,5 3,0 3,0
4000 - - - - - - - - - - 5,0 4,0 4,0 3,5 3,0
4500 - - - - - - - - - - - 5,0 4,0 3,5 3,0
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[Tponomxenne Tadmutel [14-1

5000 - - - - - - - - - - 50 | 40 | 40 | 35
6000 - - - - - - - - - - - 50 | 40 | 35
7000 - - - - - - - - - - - 50 | 40 | 40
8000 - - - - - - - - - - - - 50 40
9000 - - - - - - - - - - - - 50 40
10000 - - - - - - - - - - - - - 5,0

WNHnekc momMenieHus 1 Mpu OTHOIIICHUT

A/B<3

Taomuna [14-2

3HaveHwue 1 Mpu pacueTHOU BbICOTE h, M

AB 0,5 0,6 0,7 0,8 0,9 1,0 1,1 1,25 1,5 1,75 2,0 2,25 2,5 3,0 3,5 4,0 5,0
3-4 - 0,5 0,6 0,7 0,8 0,9 1,0 1,1 1,25 1,5 1,75 2,0 2,25 2,5 3,0 3,5 4,0
5-6 - 0,5 0,5 0,6 0,7 0,8 0,8 0,9 1,1 1,25 1,5 1,75 2,0 2,25 2,5 3,0 4,0
7-9 - - 0,5 0,5 0,6 0,7 0,7 0,8 1,0 1,1 1,25 1,5 1,75 2,0 2,25 2,5 3,5
10 - - - 0,5 0,5 0,6 0,7 0,8 0,9 1,1 1,25 1,25 1,5 1,75 2,0 2,5 3,0
15 - - - - 0,5 0,5 0,6 0,6 0,8 1,0 1,0 1,1 1,25 1,5 1,75 2,0 2,5
20 - - - - - 0,5 0,5 0,6 0,7 0,8 0,9 1,0 1,1 1,25 1,5 1,75 | 2,25
30 - - - - - - - 0,5 0,6 0,6 0,7 0,8 0,9 1,1 1,25 1,5 | 1,75
40-50 | - - - - - - - - - 0,5 0,6 0,7 0,8 0,9 1,1 1,25 | 1,5
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Taomuna [14-3
[Tpubnu3uTeNbHBIC 3HaAUYCHUS KO3(PPHUITMEHTOB OTPAKEHHUS CTEH M TIOTOJIKA

OTtpaskarorasi TOBEPXHOCTh Koaddunument orpakenus, %
[ToGeneHHbIN TOTOJIOK; TOOEIEHHBIE CTEHBI C OKHAMHM, 3aKPBITHIMUA O€IBIMU IITOPAMH 70
[ToOeneHHble CTEHBI MPU HE3aHABEUICHHBIX OKHAX; MOOEIIEHHBIHN MOTOJIOK B CHIPBIX MTOMEIICHHUSX; 50
YUCTHIN OCTOHHBIN M CBETJIBIN JEPEBSHHBIN MOTOIOK
beToHHBIN TOTOJIOK B IPSA3HBIX MMOMEIICHUSX; AEPEBIHHBIN MOTOJIOK; OETOHHBIE CTEHBI C OKHAMU; CTEHBI, 30
OKJICEHHBIE CBETIBIMU 0005IMU
CTeHBI U IIOTOJIKHU B IIOMCUICHUSAX C 6OHBIJ_II/IM KOJINYECTBOM TEMHOM IObUIX,; CINIOIIHOC OCTCKIICHHUC 663 10

IITOP; KPACHBI KUPIUY HEOIITYKATypEHHBIH; CTEHBI C TEMHBIMU 000SIMHU.

Taomuna [14-4
Koadduruent ucnonb3oBanus CBETUILHUKOB 7 ¢ TUIOBBIMUA KCC

3HaueHue n, %

Tun kCc| P4 =075 pc=0,5; pp=0,3 m i | mput p=0,7; pc=0,5; pp=0,1m i | 1pu pr=0,7; pc=0,3; pp=0,1 mi | mput pr=pc=0,5; pp=0,3 m i

pPaBHBIM: pPaBHBIM: PaBHBIM: PaBHBIM:

0,6 0811252 |3 506081252 |3 |5 1]06[08|125] 2 | 3 5 10,6 (081,25 2 | 3 | 5

M 35 (50|61 | 73 |83 95|34 |47 |56 |66|75|8 |26 |36| 46 | 56|67 | 80 | 32 |45 |55 |67 |74 | 84

-1 36 ({50 | 58 | 72 | 81 | 90 | 36 | 47 | 56 | 63 | 73 |79 |28 |40 | 49 |59 | 68 | 74 | 36 | 48 | 57 | 66 | 76 | 85

-2 44 | 52 | 68 | 84 | 93 |103 |42 |51 | 64 | 75 |84 |92 |33 |43 | 56 |74 |80 | 76 | 42 |51 65|71 |90 85

I'-1 49 1 60 | 75|90 | 101|106 | 48 | 57 | 71 | 82 | 89 | 94 |42 | 52| 69 | 78 | 73 | 76 | 45 | 56 | 65 | 78 | 76 | 84
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IMponosmkenue Tadbmub [14-4

r-2 58 1 68 | 82 [ 96 [ 102109 | 55 | 64 | 78 | 86 | 92 | 96 | 48 | 60 | 73 | 84 |90 | 94 | 55 | 66 | 80 | 92 | 96 | 103
-3 64 | 74 | 85 [ 95 |100|{105] 62 | 70 | 79 | 80 | 90 | 93 | 57 | 66 | 76 | 84 | 84 | 91 | 63 | 72 | 83 | 91 | 96 | 100
K-1 74 |1 83 |90 | 96 [ 100|106| 69 | 76 | 83 | 88 | 91 | 92 | 65 | 73 | 81 | 8 | 89| 90 | 70 | 78 | 86 | 92 | 96 | 100
K-2 75 | 84 | 95 | 104|108 | 115 71 | 78 | 87 | 95 | 97 [100| 67 | 75 | 84 | 93 | 97 | 100 | 72 | 80 | 91 | 99 | 103|108
K-3 76 | 85| 96 | 106|110 |116| 73 | 80 | 90 | 99 | 99 [102| 68 | 77 | 86 | 95| 98 | 101 | 74 | 83 | 93 | 101 | 106|170
[Tponomxenne Tadauis [14-4
Ty KCC npu p;=0,5; pc=0,5; pp=0,1 u i | npu p;=0,5; pc=0,3; pp=0,1 1 i pu p;=0,3; pc=pp=0,1 u i pH pr=pc=pp=0 1 | PABHEIM:
PaBHBIM: PaBHBIM: PaBHBIM:
I 32149 |59 | 71 |83 |91 |31 |46 | 55|65 |74 |83 (24|40 | 50 (62 |71 | 77 |32 |47 |57|69 |79 |90
M 31 |43 |53 |63 | 72|80 |23 (36|45 |56 |65|75]17 29| 38 |46 |58 | 67 | 16 |28 |38 |45 | 55| 65
-1 34 |47 |54 |63 |70 | 77 |27 |40 | 48 | 55 |65 |73 |27 | 35| 42 |52 61| 68 |21 |33 |40| 49| 58 | 66
-2 40 | 48 | 61 | 74 | 82 | 84 |33 |42 | 52 | 69 |75 |86 |28 |36 | 48 |63 | 75| 81 |25 |33 |47 |61 70|78
r-1 44 1 53 | 69 | 77 | 83 | 80 |41 |48 | 64 | 76 | 70 | 88 | 35| 45| 60 | 73 |68 | 77 | 34 |44 |56 |71 | 68| 74
r-2 53163 |76 85190 |94 |48 |58 | 72 |83 |8 |93 |43 |54 | 68 [79 |8 | 90 |43 |53 |66 | 77| 82| 86
r-3 61 | 68 | 78 | 84 | 88 |91 | 57 [ 65| 75|83 |8 |90 |53 |62 | 73 |8 |8 | 8 |53 |61 |71 78| 82|85
K-1 68 | 77 | 83 | 86 | 89 | 90 | 64 | 73 | 80 | 86 | 88 | 90 | 62 | 71 | 77 |83 | 86 | 88 | 60 | 69 | 77 | 84 | 85 | 86
K-2 711 78 | 87 [ 93 | 98 |99 | 68 | 74 | 84 | 92 |93 |99 | 68| 72| 80 [ 8 |93 | 97 | 65 |71 | 79| 88 |92 |95
K-3 72179 | 88 [ 94 | 97 | 99 | 68 | 76 | 85 | 93 |95 |99 | 64 | 73| 8 [ 90 |94 | 97 | 64 | 72| 81 | 88 | 91 | 94
J 30 |45 |55 (65|70 |78 |24 (40|49 |60 |70 |76 |20 | 35| 44 |48 | 65| 69 | 17 |33 |42 |53 |63 |70
JI-1I - - - - - - - - - - - - - - - - - - 12 | 26 | 35 | 47 | 58 | 68
I - - - - - - - - - - - - - - - - - - 9 | 17 |25 |36 |49 | 62
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KoaddunmeHnTs! ncnonb30BaHus CBETOBOTO MOTOKA CBETUILHUKOB ¢ TUIOBBIM KCC, n3y4aemMoro B HUXKHIOO monycdepy.

Trm KCC PaBHomepnas M Kocunycnas /] ['my6okas I'
Koad. OTp..
P % 70 50 30| 0 70 50 30| 0 70 50 30| 0
pcu 50 30 50|30 10| O 50 30 50 (10|10 | O 50 30 50 30|10 0
pr o 30/ 10 | 30 | 10 | 30 | 10 | 30 | 10 | 30 ‘ 10 | 30 | 10 (30| 10 {30 | 10| 30 [ 10| 30 | 10 | 30 | 10 | 30 | 10
3Hau. i Koaddunment ucnons3obanus, %
0,5 28128 |21 |21 |25 (19| 15 |13 |36 | 35|30 |30 |34 |28 |25 22| 58 |57 | 55 53|57 53|49 |47
0,6 35034 | 27 |26 | 31 |24 | 18 | 17 | 43 |42 | 35|34 40|33 |28 |27 | 68 | 65| 62 |60 |64 |60 | 57 | 56
0,7 44139 |32 | 31 |39 |31 |25 |24 |48 |47 |41 |38 |45 |38 |33 |31 | 74 |69 | 68 |64 |69 | 64| 61 |61
0,8 49146 | 38 | 36 | 43 [ 36 | 29 | 28 | 54 | 51 |45 |43 |49 |43 |37 (36| 78 |73 | 72 |69 |72 |69 | 66 | 64
0,9 51148 |40 |39 |46 |39 | 31 |30 |57 |55 (48|46 |52 |46 |41 |39 | 81 [ 76 | 75 |72 |75 |72 | 70 | 67
1,0 54150 | 43 | 41 | 48 | 41 | 34 |32 |60 |57 52|50 55|49 45 |42 | 84 | 78| 78 |75 |77 |74 | 72|70
1,1 56152 |46 |43 | 50 |43 | 35|33 |64 |60 55|52 |58 /|51 (47 |44 | 87 |81 | 8 |77 79|76 | 74|72
1,25 59155149 |46 | 53 |45 |38 |35]69 |63 60|56 |61 |55|50 |48 |90 83| 84 |79 |82 79|76 |75
1,5 64159 | 53 |50 |56 |49 |42 (39 |75|69 |67 |62 |67 |61 |55 |53| 94 8 | 8 |8 |8 |8 |79 |78
1,75 681 62 | 57 |53 |60 |53 45|42 |79 |72 71|66 |70 |65|60 /|57 |97 |8 | 92 |8 |8 |8 | 82 | 80
2,0 73165 | 61 | 56 | 63 | 56 | 48 |45 |83 | 7575|169 |73 |68 |64 |61 |99 90| 95 | 88 | 88 | 87 | 84 | 82
2,25 761 68 | 65| 60 | 66 | 59 | 51 |48 |86 | 77 |79 | 73 |76 | 71 | 66 | 64 | 101 | 92 | 97 | 90 | 90 | 88 | 85 | 83
2,5 79170 | 68 | 63 | 68 | 61 | 54 | 51 | 89 | 80 | 82 | 75 |78 |73 |69 |66 103 93| 99 |91 |91 |89 | 87 | 85
3,0 83| 75 | 73 | 67 | 72 |65 | 58 | 55|93 |83 (8 | 79 |81 | 77 | 73 | 71 | 105 | 94 | 102 | 92 | 93 | 91 | 89 | 86
3,5 87| 78 | 77 | 70 | 75 | 68 | 61 | 59 | 96 | 86 | 90 | 82 | 83 | 80 | 76 | 73 | 107 | 95 | 104 | 94 | 94 | 93 | 90 | 88
4,0 91/ 80 | 81 | 73 | 78 | 72 | 65 | 62 | 99 | 88 | 93 | 84 | 85 | 83 | 79 | 76 | 109 | 96 | 105 | 94 | 94 | 94 | 91 | &9
5,0 95/ 83 | 8 | 77 | 80 | 75 | 69 | 65 |105]| 90 | 98 | 88 | 88 | 85 | 81 | 79 | 111 | 97 | 108 | 96 | 96 | 95 | 92 | 90
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Taomumna [14-6
KoaddumuenT ncnonp3oBadms CBETOBOTO MOTOKA CBETHIIBHUKOB (JIF0OOTO THIIA), H3y4aeMOT0 B BEPXHIOIO ToTycdepy.

CBETHIILHUKHU
ITotomouHrnie ITonBecHrIe
Koad. orpaxk.
P17 % 70 50 30 70 50 30
pcu 50 30 50 | 30 10 50 30 50 30 10
PP o 30 10 30 10 10 10 30 10 30 10 10 10
3HaveHHeE i Koaddunument ucnonn3oanus, %
0,5 26 25 20 19 17 13 6 19 18 15 14 11 9 4
0,6 30 28 24 23 20 16 8 21 22 18 18 14 11 5
0,7 34 32 28 27 22 19 10 27 26 22 21 16 13 6
0,8 38 36 31 30 24 21 11 31 29 25 25 18 16 7
0,9 40 38 34 33 26 23 12 34 32 28 28 20 18 8
1,0 43 41 37 35 28 25 13 37 35 32 30 22 20 9
1,1 46 43 39 37 30 26 14 40 37 34 33 24 21 11
1,25 49 46 42 40 32 28 15 43 41 38 36 26 24 12
1,5 54 49 47 44 34 31 17 48 44 42 40 29 26 14
1,75 57 52 51 47 36 33 18 52 48 46 43 31 29 15
2,0 60 54 54 50 38 35 19 55 50 50 46 33 31 16
2,25 62 56 57 52 39 37 20 58 52 53 49 35 33 17
2,5 64 58 59 54 40 38 21 60 54 55 51 36 34 18
3,0 68 60 63 57 42 40 22 64 57 59 54 39 36 20
3,5 70 62 66 59 43 41 23 67 60 62 56 40 39 21
4.0 72 64 68 61 45 42 24 69 31 65 58 42 40 22
5,0 75 66 72 64 46 44 25 73 64 69 62 44 42 24
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[Tpunoxenue 5

CBeTOBO#i NOTOK U CBETOBAasI YHEPT U

Ceemosou nomok @ — MOIIHOCTb CBETOBOHM 3Hepruu (J, T.€. BUAUMOIO
U3JIy4EHUs, OIICHUBAEMOT0 [0 CBETOBOMY OIIYIIEHHIO, KOTOPOE OHO
NPOU3BOAWT Ha CPEAHHWM deloBeYeckWid Tia3. OdQexTuBHAs BeTUINHA
CBETOBOI'0 OTOKA U3MEPSIETCS B JIIOMEHAX:

Q= 40 JIM.
dt
CormacHo crangapraM MeXIyHApOAHOW KOMMCCHUM IO OCBEIIEHHUIO
(MKO) cBeToBOI OTOK ONPEEHSETCS IEUCTBUEM Ha CEJIEKTUBHBIN MPUEMHUK,
CHEKTpaJibHasi YYBCTBUTEIBHOCTh KOTOPOTO HOpMajdu3oBaHa (YHKIUSIMU
OTHOCUTENIbHOM  CHEKTpalbHOW  CBETOBOM  A(G(PEKTUBHOCTH  U3TYUYCHUS

(MoHOXpOMaTHueckoro): V(A ) — s THEBHOTO 3peHHs (B YCIOBUSAX SPKOCTH U
amantamuu L > 10 KI[/MZ) U Vl(X) — 17151 HouHoro 3penusi (L.<0,01 KI[/M2 ).

OauH JIFOMEH (JIM) YKCIEHHO PAaBEH CBETOBOMY MOTOKY, M31y4aeMOMY B
€AMHUYHOM TEJECHOM yriie (CTepajuaH) PaBHOUHTCHCUBHBIM (PABHOMEPHBIM )
TOYEYHBIM UCTOYHUKOM C CHJION CBETA B OJHY KaHAeNIy (K1)

Mepoil TenecHoro yria ¢ BepUIMHOM B IHeHTpe cdepbl sBIsETCS
OTHOLIEHUE IUIOMAAM Cchepruueckol MOBEPXHOCTH  dA, Ha KOTOPYIO OH
omupaercs, K KBaapaTy pamuyca cepbl 7. 3a eAMHHIy TEJIECHOTO yIjia —
cTepaauaH (Cp) MPUHSAT LIEHTPAIbHBIM TEIECHBIA YTOJ, BBIPE3AIOIINN Yy4aCTOK
cdepsl, MI0MIaIs> KOTOPOTO paBHA KBAIPaTy €ro paauyca.

VYcranoBneHo, yto 1 BT moTroka MOHOXpOMAaTHYECKOTO H3Iy4Y€HHUS C
nuHOM BoaHBI A = 0,555 MM paBeH 680 1M CBETOBOIO TIOTOKA.
CnenoBarenbHO,  MAaKCHMAJIbHOE€  3HAYEHHWE  CIEKTPaJIbHOHW  CBETOBOM
s PekTUBHOCTH 4YUCICHHO paBHO (K ,)max = 680 nm/Bt. Takum o00pa3zom,

A2=0,78MKM
CBETOBOM IIOTOK CJOXHOro u3iaydyeHusa: @ =680 j o, MV (M)dr wu
A1=0,38Mkm

n
@ =680>V,,®,,,;, TIe n — 9UCIO JMHANA B crekrpe; V(A) — OTHOCUTEIbHAs
i=1
cBeToBass 3((EeKTUBHOCTh MOHOXpOMAaTHuUecKoro wusiydenus; 680, V,dh u
680V, ®,, — CBETOBOM NOTOK MOHOXPOMAaTHYECKOIO HU3JIy4eHUs C IJINHOU

BOJIHBI A .
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Ceemosas >¢ppexmusnocme K  wm3nydenuss (iM/BT) c 3amaHHBIM
CHEKTPaIbHBIM COCTaBOM @, () ompeaensieTcs OTHOILEHHEM CBETOBOIO IMOTOKA

K COOTBCTCTBYIOHICMY IIOTOKY MU3JIYUCHUA!

0,78
680 [, (MV (M)dr
K= P _ o
D Aj
’ [@. (W)

Ai
Omuocumenvhas c6emoeast 3¢d)eKmU6HOCWIb V ciiokHOTO H3JIYUYCHUA paBHA

K Jerman
(Kx)max_ j(pe(k)dk '

Ceemosas omoaua (1M/BT) ncTOYHUKA CBETa ONMpENEsIeTCs OTHOIICHUEM

CBCTOBOI'O IMOTOKA U MOIIHOCTHU MCTOYHHUKA CBCTA: M = —.

CseToBas OHCPTUA HU3JIYUYCHUA OIPCACIIACTCA IMPOU3BCACHUCM CBCTOBOIO

MIOTOKA Ha BpeMs ero aerctus pu @ =const. Q= dt; npu @ (r) = var Q =
12
I@(z‘)dt, rie @(f) — MIHOBEHHOE 3HA4YeHHWE CBETOBOro moToka. EauHuia
1l

CBETOBOW PHEPryu — JIIOMEH CEKyHJa (JIM-C).

[IpuMeHUTETPHO K WMMIYJbCHBIM HMCTOYHHUKAM CBETOBYIO SHEPIHIO
Ha3bIBAIOT ceemocymmou. CBETOBYHO SHEPrUI0 HMIYJbCHOTO HWCTOYHHUKA
U3JIyYEHHUS C TIEPEMEHHBIM BO BPEMEHU CBETOBBIM MOTOKOM — CBETOCHITY, JIM-C
OTIPEICIISIFOT 32 BPEMS BCIIBIIIKH f:

0= ch(t)dt.
0

CBeToBYI0 OTAauy BCHBIMKK (JIM/BT) NpuHATO onpenensiTh OTHOIICHHEM
CBETOBOM 3HEPTUU UMITYJIbCA K SHEPTUH, 3alIaCEHHOI B KOHAEHCATOpE,

fq)(r)dt
n= 0

=~—>——, TJIe ¢ — EMKOCTb IIHTAIOLIET0 KOHJCHCATOPa,
cVy /2

VO — HalIPsPKCHHUEC Ha KOHACHCATOPE B HAYAJIC BCIIBIIIKH.
Cuna ceema I — 310 MMPOCTPAHCTBCHHAA IINIOTHOCTH CBCTOBOI'O IIOTOKA B

:d_@

3aJaHHOM HAIIPpAaBJICHUUN: a) L CJIOKHOI'O U3JIYYCHUA JO

5
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d*®

0) ass MOHOXpoMaTHuecKoro dl, = A , Tie d® — cBeToBOI NOTOK; d Q)

— TeJIECHBbIN yron  (cTepaauaH — cp).
Eounuya cunvt ceema — xannena (candela) — cuma cBera, U3Iy4aemMoro B
NEepPIEHANKYIIPHOM HarpaBieHun 1/(6-10°)m> MOBEPXHOCTH YEPHOTO Teja

npu temneparype 3arsepaeBanus iatulbl (T = 2045 K) n naBnenun 101 325
nackaieii (ITa) 1xg = lamcp .

[IpocTpaHCTBEHHAass IUIOTHOCTH  CBETOBOIO  IMOTOKA, Kak IPaBuUIIO,
HEOJIMHAKOBA MO Pa3JIMYHbIM HAIPABJIEHUSAM IIPOCTPAHCTBA, IO3TOMY 3HAUYECHUE
CWJIBI CBETa ONpEeNeNsercs HampaBiieHueM. J[1s HMCTOYHHMKOB CBeTa C
CUMMETPUYHBIM CBETOPACIIPE/ICIICHUEM BCE 3HAUEHUS CWJIBI CBETa B JIIOOOM
HalpaBJI€HUU yraja o K OCH CHMMETPUHM HCTOYHUKA OJUHAKOBBI.
CrnenoBaTenbHO, TaK € KAaK CWJIA M3JIY4YEHMs, CHJIa CBETa CHMMETPUYHOIO
MCTOYHHUKA OJIHO3HAYHO ONpeJeseTcs u uuaekcupyercs yriom o . Cuna csera
HECUMMETPUYHOTO HCTOYHUKA CBETA ONPENEIAETCS yIIaMu «a u .

Pacnipenenenne B mpocTpaHCTBE MOTOKA M3TyYEHUS TOUCYHOTO MCTOYHHUKA
OJIHO3HAYHO OMpEACNACTCA €ro gomomempuueckum meiom — YacTbIO
IIPOCTPAHCTBA, OTPAHMYCHHOTO MOBEPXHOCTHIO, TPOBEACHHON dYepe3 KOHIIBI
paanyc-BeKTOpoB /(o) CHUIIbI U3Ty4YCHUSI.

Ceetopacnpenenenue mo0oro  kpyriocummerpuadoro CII  moxkHO
npoBectd 1o oaHo wmepuananbHot KCC, a g cummerpuunbix CII
HEOOX0MMMO UMeTh ceMmeicTBo MepuananbHbix KCC st pa3smudHbIx
MEpPUANAIBHBIX TIJIOCKOCTEM, YMCIIO KOTOPBIX BBIOMpAETCd MCXOAsS U3 (POPMBI
(hoTOMETPUUECKOTO TeNa.

\ : ] jﬂg Jns CII ¢ nByMs IUTOCKOCTSMU

2 i _ CUMMETpUM (W11 CBETWIBHHKOB C
2 i Yoa\ ; N 7g JIMHCHHBIMU JamMInamu u
:._E,E 1, : MIPOKEKTOPOB) 00OBIYHO
E HpE S go orpannuusarorcs KCC ToibKO B IBYX
= 'I [JIABHBIX MIOCKOCTSAX — MPOAOJIBHOMN U
3 K , oo TOTepeunoit (puc. I15-1). Onmaxo
18 '| i yacto HeoOxoaumo 3HaTh KCC CII ne

L w TOJBKO B HM)XHEW, HO U B BEPXHEHU

¢ w0 “0*  nomycdepe npocTpancTsa.
Prc.I15-1 Tpanyc

[To ceropacnpenenenuto CII B
3aBHCUMOCTH OT COOTHOLICHUS CBETOBOIO IIOTOKa @, HAIpaBIsIeMOrO B
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HIDKHIOIO Todycdepy, M TIOJHOTO CBETOBOTO IIOTOKA CBETUJIbHUKA @D,
nojpasnensitoTcs Ha maTh kiaaccos 11, H, P, B, O (Ta6m. 1).
KCC CII yka3zanabix kjaccoB B 3aBucumoctu oT (opmbr KCC
noapazaenstorcs Ha Heckosibko TunoB K, I, 1, JI, I, M, C (cm. puc. I15-1).
Tabmuma I15-1

Kiacc cBeTuiibHUKA

10 CBETOPACTIPEICICHHIO Xapakrep pacupeiecHus CBeTa D,/ Dy, Yo
[Ipsimoro cBera Cspie 80
[IpenMy111eCTBEHHO MPSMOI0 CBETA 60 — 80
PaccesinHoro cBerta 40 - 60

[IpeumymiectBeHHO oTpaskeHHoro ceera | 20 —40

O|lw|~|xz|=

OTpaxkeHHOT O CBeTa 20

Ceuenne (HOTOMETPUUYECKOTO Tela IUIOCKOCTBIO, MPOXOIAIIeH uepes
HA4aJl0 KOOPAMHAT (Yepe3 TOUEUHBIH WCTOYHUK), ONPEIENSET KPUBVIO CUTbL
céema (KCC) ncrouyHnka W3IydeHMs A JAHHOW IUIOCKOCTU cedyeHus. Eciu
doTromeTpuyecKoe TEI0 UMEET OCh CHUMMETPUH, HCTOYHHK H3ITYUCHHS
xapakrepu3ytoT KCC B poaoabHOM MIIOCKOCTH.

CeeroBoil mOTOK wuCTOYHMKA cBeTa onpexaensercs no KCC, ecnu
doromeTpuueckoe Teno umeer och cummerpuu. Ecom KCC (o) 3amana

rpadukomM wiM TabiuIEeHd, pacueTHas (Gopmysia CBETOBOIO MOTOKAa MCTOYHHKA
OMPEESAETCS BEIPAKEHUEM

n
®=>Y1,A0
i=1

ii+1»>TH€ 1,; — CpeiHEee 3HAYEHHE CHIIBI CBETA B 3aJIaHHOM

TEJIECHOM YTIIE; AQ; ., =2mn(cosa; —cosa,,;).
[TIpumepnsie rpaduku KCC HeCUMMETpUYHBIX HCTOYHUKOB CBETa
noka3anbl Ha puc. [15-1 B nexapToBoii (a) u noJsipHo# (0) cucTeMax KOOpAUHAT.
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Puc.I15-2. I'padpuku KCC HECUMMETPHUYHBIX UCTOYHUKOB CBETA

OCeew;eHﬂocmb — I9TO INNIOTHOCTH CBCTOBOI'O IIOTOKa IIO OCBCHIaeMOﬁ
IMOBCPXHOCTH, OIIpCACIIACMada B 3aBUCUMOCTH OT BHUAA U3JIYUCHUA 110 (I)OpMy.TIaM:

0,78
a) I CJIOKHOTO M3IydeHus £ = d—@, wi E = 680 j oMV (M)dh;
dA, 0,38
d*®,
0) I  MOHOXPOMATHYECKOTO  M3IydeHus dE, = YRR WIH
0
dE, =680( ,V,d\, tne [, — cHekTpalbHas IJIOTHOCTb OOIY4EHHOCTH

(Bt/ M2 -MKM'I); d A, — monmanb OCBEIAEMOMN IOBEPXHOCTH.

Enununieil ocBenIeHHOCTH — JiloKe (JIK) TOPHUHSATO CUMTATh OCBELIEHHOCTb,
CO3/1aBa€MyI0 CBETOBBIM TIOTOKOM B | JoMeH (JIM), paBHOMEPHO
pacrpeseleHHbBIM [0 TMOBEPXHOCTH, IUIONIaAh KOTOPOMl paBHA OJHOMY
KBaIpaTHOMY METpY:

1 nx =1H—H.
1m?

CBETOBYIO HHEPruio, YyMHaBIIYI0 Ha EIUHUIYYy IUJIOIIAJN TOBEPXHOCTU
OCBEILIAaeMOr0 TeJla, Ha3bIBAIOT 9Kcnozuyueu (KOJIWYECTBOM OCBelleHusi) H u
ONPEACIISIIOT ITyTEM UHTETPUPOBAHUSI MTHOBEHHOI'O 3HAYEHHUS OCBEIICHHOCTH:

2
H = j E(t)dt, rtne E(f) — MrHOBEHHOE 3HaY€HUE OCBEIIICHHOCTH.
1l

B vactHoM ciiywae npu  E(f) = const monmyuum H=Et, (1x-c).
DKCHO3UIMENH ONpEeAeNIIOT Mepy peakiuu MpUEeMHUKAa BO  BCEX
(hOTOXMMUYECKHX TMPOIeccaX, B KOTOPHIX YHUCIO MOJEKYJ, BCTYMAMOIINX B
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peaKIMIo, OMpPENENseTCs HE TOJBKO IUIOTHOCTHIO A(()EKTUBHOIO MOTOKA IO
00y4yaemMoii MOBEPXHOCTH, HO TAKXKE U JUIMTEIHLHOCTHIO MPOLIecca.
Apkocmob nogepxnocmu L BeIpaxkaeTcst 1100 Yepe3 CUly CBETa B 3aJaHHOM
dl,,

HampaBJIeHUU JMOO dYepe3 CBETOBOM IMOTOK: =
cosa -dA

W

d’*o,,
L, =
7 cosa-dA-dQ,,

, TAC dd)(xﬁ — CBETOBOH IIOTOK B mpeaciiax TCJICCHOIo yria

dQ) g W3IydaeMblil SIEMEHTAPHBIM Y4aCTKOM dA IMOBEPXHOCTH H3IydaTelis;

cosa-dA — maowaab NPOEKIUN JIEMEHTAPHOTO U3Iydatens dA Ha MIOCKOCTb,
NEePICHAMKYIISPHYIO OCH TENECHOro yria dQ g .

U3 BeipaxkeHust Juiss L,y CIEAYeT, 4TO SIPKOCTH JHOOOT0 SJIEMEHTapHOTO

y4acTKa CBETOBOM ITOBEPXHOCTU OIPENEIAETCS COOTHOIIEHHEM CHJbI CBETa
dl .5 W3Iy4AIOWIETO DIEMEHTAa dA K IUIOMAJU ero MPOCKIUH cosa-dA Ha

IUIOCKOCTb, TMEPICHANKYISPHYIO 3aJlaHHOMY HampaBieHuio o u . SIpkocts

o0BbeKTa HaOIIOICHHS ONIpeesieT YPOBEHb 3pUTEIIBHOTO OLYIIECHUS.
Ceemumocmv  nosepxwocmu M — 3TO TUIOTHOCTh HU3JIy4aeMOro

(OTpakaeMoro) CBETOBOTO IOTOKA IO IUIOIIAAN TOBEPXHOCTH H3IYYaroIIero

(oTpakaroriero) Tena:

M=‘;—f, wi M =[L(a,B)cosadQ n M =680 [m ()Y (A)dA,

dn’le7L

rae m,(\) = — CHEKTpaJibHasl IJIOTHOCTh HHEPreTUYECKOM CBETUMOCTH

u3JIydarome mnosepxHoctd; L(o,P) — SpKOCTh u3Mydaromiei (oTpakaroriei)
MTOBEPXHOCTH; « - yroyl Mexiy HopManbio K d4 uockio dQ. EIWHWIIA CBETUMOCTH —
nm/M°. CBETHMOCTh MOYKHO TaKKe XapaKTepHU30BaTh TUIOTHOCTHIO CBETOBOTO
MOTOKa, OTPAXEHHOTo OT u(p(y3HON MOBEPXHOCTH M TMPOIIEIIIETO uepe3
paccerBaroIre MaTepHallbl (MOJIOYHOE M MaTUPOBAHHOE CTEKIIO, IJIaCTMacChl)
B COOTBETCTBHUU C BBIPAYKCHUSIMH:

a) U1 OTPaKEHHOTO U3IyueHust M = & = d—@ =pk';
p y P A p A pPL
0) U1 M3JTydeHUs, MPOIIEAIIETO Yepe3 pacCcerBalole MaTepUalbl,
dd D
M. =—F- = rd— =1F,
dA dA

rae p — Kodh(UIUEHT OTpaKEHUs; T — KOIPQPHUIMEHT MPOIYyCKaAHUSI.
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JIBOMCTBEHHOCTh CBETOBOCIPUHUMAIOIIEIO ammapara IJia3a, a TaKke
pasnuyme CIEeKTPaTbHON YyBCTBUTEIHLHOCTH TMAJOUYEK W KOJIOOYEK MPUBOIAT K
W3MECHEHHUIO CHEKTPATbHOM W WMHTETPAIbHOM YYBCTBUTEIBHOCTH TJia3a B
(GYHKIIUHA YPOBHSI SIPKOCTH U CIIEKTpa M3JIYYCHHS, KaK 3TO TOKa3aHO Ha puc. 7.
DTH NpolecChl HA3bIBAIOT IPKOCTHON M IIBETOBOM ajanTalfei.

Aoanmayus — 3TO NPUCHOCOOJIEHUE 3PUTEIHLHOrO anmnapara K 3aaHHOM
SPKOCTH W TIBETHOCTH IIOJISI 3PEHUS IIyTEM PETyJIUPOBAaHUS KOHIIEHTPAIIUN
MOJIEKYJl pOJONCHMHA M HOAOICHMHA B NaJIOYKaX M KOJOOUKaxX, a TaKxKe
NepecTpoiiKa pelenTUBHBIX MOJIEH U SKPAHUPOBAHUE CETYATKU MUTMEHTOM IpH
BBICOKHX SIPKOCTSIX.

OYHKIMHU CIEKTPaIbHON CBETOBOHM 3(deKkTUBHOCTH W3myudeHust V(A) nis
Ka)KIOr0 ypOBHS sipkocTH Ha mHTepBane 0,01< L <10 ka/mM° ompexemsercs

ypOBHEM ananrtanuu rina3a. Hamwmume sddexrta HEOAMHAKOBOTO 3PUTEIHHOTO
OIIYIICHUSI PAa3HOCIEKTPAIBHBIX H3JIYYCHUN TMpPU OJUHAKOBOM HX SPKOCTH
L <10K1/M’ IPUBEIIO K BBEICHHUIO TIOHATHS IKGUBAICHINHOL APKOCHIU USTYYEHUs]
3aJJaHHOTO CTIEKTPaJIbHOTO COCTaBa, OMPeAeIsieMOl KaK IPKOCTh PABHOCBETIIOTO
ONTUYECKU CJIOXKHOTO W3IYYCHHS YCJIOBIEHHOTO CIIEKTPaJbHOTO COCTaBa C
uBeToBoi Temnepatypoit 7, =2045K (puc.I15-3).

1,0 -5
Y v ] - 107 7 —
_q i Auebwopspene) | , _
50,8 \ Lot xiu? — S 10* e
Q
= L=33z =] ~
g ’ /}\\ Y '-’.12-}@'2 :N 3! = 7 Cd B
= 0,6 ' e [ 2 10 Camts //f;y
: // / / gzt i ﬁ/"/ S Rpacssit
< 0,4 £ " S 02 e e A
SIN//A0 \CRI =
=R - /M «F
20,2 [— 4 7 A Y 3 10" i
o > ; L
5 Q)
2 0 %// Q&_A 10° 10* 10° 10° 10" 1,0
04 048 0,56 0,64 0,70 CTaH#apTHAS APKOCTb, KI'M
JlnmrHa BOJTHBI, MKM
Puc. I15-3. 'paduiku  oTHOCHUTETHHOM Puc. [15-4. I'padpuiku SKBUBaJIEHTHOM
CHEKTPaIbHOM cBeTOBOH 3(h(heKTHBHOCTH. SAPKOCTH.

-2 2
N3 rpaduxoB puc.II5-4 BuaHo, uro npu L =10 "ka/M~ SKBUBAJICHTHBIC
SPKOCTH CUHET0 U KPACHOTO M3JIYYeHHI pazinyaroTcs 0osiee yeM Ha OpsJIOK.
DKBUBAJICHTHAS APKOCTh U3ITY4YCHUS L., ompenensercs mo ¢Gopmyie:
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0,78
L, =« Iﬁe(K)V(k,LaK )dA , rie k=680 y(A,L, ) — pyHKuusA
0,38

CIICKTPAJIBHOI'O COCTaBa 3TAJIOHHOI'O U3JIYUCHUA U L3K9 B YCJIIOBHUAX OTHEBHOI'O

3penus k = 680. /() — cnekTpaabHas INIOTHOCTh SHEPTETUYECKON IPKOCTH

HCCIICAYCMOI'O U3JTYyYCHU.
I[JI}I OIIPpCACIICHUA L3K MCTOJOM HpI/I6J'II/I}KeHI/I}I CHa4daJia OIIpCaACIAOT L3K

[0 3aJaHHOW SPKOCTH M CHEKTPAJIBHOMY COCTaBy HW3JIyYEHHMs, a TaKKe
pa3IMYHBIX COOTHOLICHUM MOJIeH MOTOKA M3Iy4YeHHUsT /i B KPAacCHOM, 3eJeHOU U
CUHEH 30HaX BUAMMOIO CIEKTPA U IPH Pa3IMYHbIX 3HAYEHUSIX KOA(P(OULIUEHTOB.
_AD, ,_AD A®

€3 . €K

h

c @’3_@’K_@

¢ ¢ ¢

b

;AD, ;AD, — TIOTOKM U3JIYYEHUW B CHUHEW, 3€JICHOM UM KPAaCHOM 30HaX

ec? e3?

ric Ao

CIIEKTpa 3aJaHHOro u3nydeHuss. CyMMapHbIM IOTOK H3JIy4EHHs ONpPENEIAeTCs
CYMMOM dJIEMEHTapHBIX IOTOKOB D, =AD . + AD,, + AD,, .

Ilpunosxcenue 6

1. HOPMbI OCBEHLIEHHOCTH CTPOUTEJIBHBIX IINIOIAAOK 1 YYHACKOB
PABOT

1.1. JImss CTPOUTENBHBIX IUIONIAJIOK U YY4aCTKOB pabOT HEOOXOIWMO TpeaycMaTpHBaTh
obmiee paBHOMepHOE ocBelieHue. [Ipu 3TOM OCBEUIEHHOCTh JOJDKHA OBITh HE MEHee 2 JIK
HE3aBUCHMO OT NPUMEHSEMBIX HCTOYHUKOB CBETa, 3a HCKIIOYEHHUSIM aBTOJOPOT,
OCBEIICHHOCTh KOTOPBIX JOJDKHA OBITH HE MEHee yKa3aHHOH B Tabu. 116-1.

Ta6uuma I16-1

VY4acTku CTpOUTEIBHBIX Haumenpmias |Ilnockoctsb, B KOTOpoii|  YpOBEHb MOBEPXHOCTH, HA
IUTOINAI0K U paboT OCBCLICHHOCTb, HOpMHUpYETCs KOTOpOIl HOpMHUpYETCs
JIK OCBEIICHHOCTh OCBEIIEHHOCTh
1. ABTOMOOWIBHBIE JIOPOTH Ha 2 I'opuzonTtansHas Ha ypoBHe npoe3zxeit uactu
CTPOUTEIBHOM IUIOLAAKE
2. JKenesHOZOpPOXXHBIE IyTH Ha 0,5 To xe Ha moBepXHOCTH T'OJIOBKH PEIbCOB
CTPOUTEINBHBIX IIOIIAIKAX
3. TIlompe3mpr K  MocTaM U 10 To xe Ha noBepxHOCTH IOJIOBKH PEIBLCOB

JKETIe3HOTOPOXKHBIM IIepee3iaM
4. [lopo>xHBIE PaOOTHI:

YKJIaZKa OCHOBAHUI MO IOPOXKHBIC 10 I'opuzonransHas Ha ypoBHe 3emmu
HOKPBITHUS
YCTPOICTBO TOPOXKHBIX ITOKPBITHI; 30 I'opuzonTtansHas To xe

YKIaZKa  JKEJNEe3HOAOPOXXHBIX U
MOIKPaHOBBIX ITyTeH

5. COopka ¥ MOHTaX CTPOUTEIBHBIX
U TPY30IO0ABEMHBIX MECXaHU3MOB:
cOopKa ¢ MPUTOHKOW YacTeil (BayoB, 50 T'opuzonranbuas ITo Bceit BeIcOTE COOpKHU
BKJIQIbIIIEH, TIOAIIUITHUKOB), pa3Hble




BUJBI PEryJIUPOBKH, CMEHa JAeTalel
U T.1.

6. Pabotsr BHYTpHU
TEXHOJOTHYECKOTO  00OpYIOBaHHS,
E€MKOCTEH, pe3epByapoB, OYHKEpPOB,
anmnapaToB KOJOHHOIO TUIIA U Jp.

7. HWcnoplTanue TEXHOJIOTHYCCKOTO

o0opyznoBaHus

8. 3eMIIIHBIE paboTsl,
NPOU3BOJMMBIE CYXUM  CIOCOOOM
3eMJICPOIHBIMH u JIPYTHUMH

MeXaHU3MaMH, KpOMe yCTpPOICTBa
TpaHIIeH U ITaHUPOBKH

9. VcrpolicTBO  TpaHIedl a4
(yHIIaMEHTOB, KOMMYHUKAIH | T.1.
10. MomnTax KOHCTPYKIHH
CTalbHBIX,  JKEJIE300€TOHHBIX U
JEPEBSHHBIX

(xapkacsl 37aHMH, MOCTBI, 3CTAKa/bl,
(bepmbl, GanKu  T.1.)

11.  CraunuoHapHble  CBapOYHbIC
anmaparsl, MCXaHHUECKUE HOXKHHIIBL,
rHOOYHBIE CTAaHKH JJIsI 3arOTOBKU
apMaTypsl

12. VYcraHoBka omnamyOKu, JIECOB U
OTpakACHUH

13. beronupoanue:

KOJIOHH, 0alioK, IUIMT TOKPBITHH,
MOCTOBBIX KOHCTPYKIIMH H T.1I.
KPYIHBIX MacCHBOB (OETOHMpOBaHHE
OTKOCOB 3€MJIIHBIX IIOTUH U T.JI.)
14. Kiamka U3 KpyNHBIX OSTOHHBIX
0JIOKOB, IPUPOAHBIX KAMHEH,
KUPITHYHAS KJaJIKa, MOHTaX
cOOpHBIX (GYHIAAMEHTOB

15. Tlomxompl k pabouuM MecTam
(JIecTHUIIBL, JIeca U T.1.)

16. PaboTHI 110 YCTPOHUCTBY HOJIOB:

YCTpOMCTBO MeCYaHbIX,
meOCHOYHBIX, rpaBUAHBIX,
TJIMHOOCTOHHBIX, OCTOHHBIX u

ac(haabTOOCTOHHBIX IOJCTHIAIONIMX
CIIOEB;

17. PaboTbl 1O TUIPOU3OISLMU U
TETIIIOM30JISIIINH:

Ha  CTPOMTENBbHBIX  IIIOIIAJIKax
TIPEANPUSTHH Pa3INIHBIX OTpaciIeH
TIPOMBIIIIEHHOCTH;

18. MoHTaxXx TpyOONpOBOXOB U
pa3Bogka cereil Kk mpubopaM u
000opynoOBaHuUIO; yCTaHOBKa
CaHUTapHO-TEXHUYECKOTO
oOopynoBaHusi (BaHH, DPAaKOBHH H
T.JI.), YCTaHOBKa  BEHTHJIATOPOB,

KOHJIUI[OHEPOB, MOHTaX
BEHTWISIIMOHHBIX KOPOOOB
19. YcraHoBKa KOHTPOJIbHO-

U3MEPUTETBHBIX IPUOOPOB

20. TlomroroBka K  MOHTaxy
(pa3merka, mpoOHMBKa MPOXOIOB) H
MOHTa’X 3JI€KTPOIPOBOJIKH

21. Pasgenka HHU3KOBOJLTHBIX U
BEICOKOBOJIBTHBIX KaOelel, MOHTax
BOPOHOK U MyQT, MOHTaX

30%

50

10

30

30

50

30

30

10

10

10

30

30

30
30

50

30

100

100
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Beprukanbnas

Beprukanbnas

Beprukansnas

T'opuzonranbhas
T'opuzonranbuas

T'opuzonranbhas

Beprukanbhas

T'opuzonranbuas

I'opusonTanbHas

I'opusonTanbHas
To xe
T'opuzonranbuas
Beprukansnas

I'opusonTanbHas

T'opuzonranbuas

T'opuzonranbuas

Beprukanbnas
Beprukanbnas

Beprukanbnas

Beprukanbhas

T'opuzonranbuas

Beprukanbnas

Ha Bcex ypoBHIX NpoU3BOACTBA
paboTh

Ha pabounx mecrax

ITo Bceit BbicoTe 32005 M MO Bcei
BBICOTE pPa3rpy3kd (CO CTOPOHBI
MAaIIMHUCTA)

Ha ypoBue nHa Tpanmen

ITo Bceit BeICOTE COOpKH

To xe

Ha ypoBre paGounx moBepxHocTel

Ha Bcex ypoBHSX onanyOKy, J1€cOB U
OTpakACHUH

Ha nmosepxHocTu 6eToHa
To xe

Ha ypoBHe xnagku

B mmockoctr cTeHBI

Ha onamyOxax, 1uomazakax u
MOJX0axX

Ha ypoBre mona B 30He pador

Ha ypoBre pabGoueii moBepxHOCTH
To xe

Ha  Bcex  ypoBmsix  paboueit
MOBEPXHOCTH

Ha npubopax

Ha Bcex ypOBHSX BBIIOJHEHUS
pabor

To xe

IIpu MOHTaXe
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BBICOKOBOJIBTHOTO 00OpYZOBaHUS H 31EKTPOOOOPYLOBAHUS Ha

CXeM BTOPHYHOH KOMMyTalluH OTKPBITBIX MIPOCTPAHCTBAX
OCBEIIIEHHOCTh MOXKET OBITH
cHIKeHa 110 50 Jk

22.  VcraHoBKa  DIEKTPUYECKHUX

pudopoB, OCBETUTENBHOI

apMaTypsl U T.J0.:

B 3JIaHUSAX 50 Bepruxanpnas Ilo Bceil BbICOTE yCTaHABIMBAEMOIO
o0opyznoBaHus

O] OTKPBITBIM HEOOM 30 To xe To xe

23. MownTax U cbopka

TEXHOJIOTMIECKOTO 000y JOBaHUS:

CTaHOYHOE obopyoBaHue, 50 T'opusonTaBHASL Ha Bcex ypoBHSIX, I'Jie BEIIOIHSIOTCS

KOHBEHepbl, MOCTOBBIE KPaHBI U T.JI. paboTEL. HeobxomumMst
JIOTIOJTHUTEIIHBIC TIEPEHOCHBIE TN
TIepeIBIKHEIC OCBCTUTENBHBIC
cpencTBa

TPOMO3JKOE o0opyznoBaHue 30 To xe Ha Bcex ypoBHSIX, Ti€ BBITOTHSIOTCS

(mpokaTHble  CTaHBl, POJIBTAHIH, paboThI

IpoOMIbHBIE arperarsl, Oaxu,

€MKOCTH B XUMHYIECKOM

MIPOHU3BOJICTBE, KOTJIBI H T.1.)

24. MoHnTax Hu cOopka 50 T'opuszonTansHas Ha Bcex ypoBHSIX, IlIe BBIIOJIHAIOTCS

SHEPreTHYECKOTO o0opynoBaHHS paboTht

(mapoBsie TypOUHBL,

BBICOKOBOJIbTHOE 000py0BaHUE,

aBTOMAaTUYECKHE TenedoHHbIE

CTaHLUH, TUAPOTYPOUHBI, MOTOP-

TeHEePaTOPBbL, MIIEKTPOOOOPYI0BaHHE)

25. JlecoOup>ku MK CKIIABI Jieca 5 T'opusonTransHas Ha yposre 3emimu

* [IpeycMOTPETH TIOBBILIEHUE YPOBHEN OCBEMIEHHOCTH TIPU MPOM3BOJACTBE PaboT B IHEBHOE BpeMs 10 100 k.

st yuacTkoB paboT, rie HOPMUPYEMbIE YPOBHHM OCBEIIEHHOCTH JOJDKHBI OBITH Oosee 2
JIK, B IOTIOJJHEHHE K OOIIeMYy paBHOMEPHOMY OCBEILIEHHUIO CIEeAyeT MpeaycMaTpuBaTh 001iee
JIOKAJIN30BAHHOE OCBEIIEHUE.

Jns Tex y4yacTKOB, Ha KOTOPBIX BO3MOXKHO TOJIBKO BpEMEHHOE MpeObIBaHUE IIOJIEH,
YPOBHU OCBEIIIEHHOCTHU JOKHBI ObITh CHIKEHBI 70 0,5 K.

1.2. OcBenieHHOCTh, CO3/1aBaeMasi OCBETHTEIIbHBIMA YCTAHOBKAMU OOIIETO OCBEIEHUS Ha
CTPOUTENIBHBIX IUIOMAJKaX M y4acTKax paldoT BHYTpH 3JaHHM, JTOJDKHA OBITh HE MEHee
HOpMUpYeMOW E,, mpuBeneHHON B T1abn. [16-1, BHE 3aBUCHMOCTH OT NPUMEHSIEMBIX
HMCTOYHUKOB CBETA.

1.3. Ilpy mnpOEKTUPOBAHUM OCBETUTEJBHBIX YCTAHOBOK CJEAYET BBOJAUTH B pacyer
k0d(unmenHT 3amnaca no tabdiu. [16-2 npu cpoke YMCTKU CBETUIBHUKOB 2 pa3a B I'OJI.

Ta6numa I16-2

Koadhdunment 3anaca npu
OcBerHTeNbHbIE TPUOOPHI JaMnax HaKaJMBaHUs ra3opaspsiIHbIX
HCTOYHHKAX CBETa
IIpoxkeKkTOpel W JAp. CBETOBBIE NPHOOPHI C 1,5 1,7
YCUIJIGHHEM CHIIBI CBETa 5-KPaTHBIM U Doliee
CBeTHILHUAKHI 1,3 1,5

1.4. TTapamMeTpbl OCBETUTEIHHBIX YCTAHOBOK OOIIETO PaBHOMEPHOT'O OCBEIIECHUS U CXEMBI

PACTIONIOKEHUST CBETOBBIX MPUOOPOB CIIEyeT BBIOUPATH B COOTBETCTBUU C MPUIIOKEHUSIMU 7,
8u 9.
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2. KOHTPOJIb YPOBHS OCBEIIEHHOCTH

2.1. Ha cTpouTenbHbIX IUIOMIAKaX U MECTaX MPOU3BOJCTBA CTPOUTENBHBIX U MOHTAXKHBIX
paboT BHYTPH 3AaHHI TOKEH OBITh 00€CIIEYeH KOHTPOIh OCBEIIEHHOCTH.

2.2. U3mepeHusi OCBEIIEHHOCTH Mpou3BoAsaTcs mnpumeHutenbHo K ['OCT 24940-96 na
ydacTKax MPOM3BOACTBA pPabOT, Ha KOTOPHIX YyPOBEHb OCBEHICHHOCTH  SIBJISCTCS
OTIPENICTISIONMUM B 00€CIIEUeHNH YCIOBHI O€30MacHOCTH WIJIM KauyecTBa padoT. DTH y4acTKH
OTIPEICIISIOTCS MIPH pa3paboTKe MPOSKTOB MPOU3BOCTBA PAOOT M TEXHOJIOTUIECKUX KapT.

2.3. IIpu KOHTpOJIE OCBEIIEHHOCTH Ha CTPOUTENbHBIX IUIONIA/IKaX KOHTPOJIbHbBIE TOUKH JIJIS
U3MEPEHUS OCBEIICHHOCTH CIIEyeT pa3MedaTh MOJI CBETOBBIMU MPUOOpAMU M MEKIY HUMHU.
PaccrosiHue Mexay KOHTPOJBbHBIMH TOYKAMH BHE 3/JaHHH JTOJDKHO ObITh He Oosiee 20 M.
Bri6op anmaparypsbl, IpoBeieHHE U3MEPEHUN U 00paboTKa pe3yabTaToOB OCYLIECTBIISIOTCS B
cootBercTBuM ¢ 'OCT 24940-96.

IIPHJIO’KEHHE 6-1
Tabmuma I16-1-1
ITapameTpsbl 0CBETHTEJIBHBIX YCTAHOBOK 00111er0 PABHOMEPHOI0 OCBELICHHS
IIPU HOPMHUPYEMOMH OCBeIleHHOCTH £, = 2 JIK

YcTanaBuBaeMblid ITapamerpsl ycTaHOBKU
MIPO’KEKTOP HA MAyTe MPOXKEKTOpa
upuna |Beicora | PaccTo- Tun Ko- | Mour- |Beicota| VYron VYron | Koadou- | Yaenonas
OCBella- [pOKeK-| sHue au- | HOCTh | [ \ | HaKnoHa | MEXIy | UMEHT | MOLIHOCTS,
eMoi TOPHBIX | MEXIY yec- | Jiam, ’ MIPOXKEK- |ONTHYEC| HEPABHO- Br/m?
IUIOWAH, |\ayr [, [Ma4TaMu TBO Bt Topos @, | “KUMH | MepHOCTH
a,m M b, M rpan OCsIMH _ Emin
MPOXKEK-|Z =~
E cp
TOpPOB T,
rpag
IIpo:keKTOPHI ¢ JaMIIAMH HAKAJIMBAHUS

100 15 70 I13C-35 6 15 15 0,60 0,86
150 20 100 581051 10 | 500 15 0,85 0,67
150 300 TICM-40 | 10 20 12 0,70 0,84

9 18
200 275 10 12
9 18 20 0,75 0,70
250 290 I13C-45 13 10 15 0,61
30 58)071 1000 30 17 20
TICM-50 9 0,80
300 250 13 10 15 0,61
9 17 20
IIposkexTopsl ¢ Jamnamu JIPJI

75 15 160 3 15 20 60 0,30 0,35
100 160 I13C-45 4 40 0,35
150 20 150 WA 7 700 20 20 0,25 0,45
200 180 TICM-50 | 10 15 0,40
250 30 200 16 30 15 0,40 0,45
300 140 16 10 0,55

IIpo:xeKTOpBHI ¢ rajoreHHpIMu Jamnamu Tuna KI'

75 180 0,65
100 20 160 3 20 30 0,50 0,55
150 140 ITKH- 0,45
200 175 1500-2 1500 15 20 0,45
150 230 5 0,45
200 30 210 30 30 0,65 0,35
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250 190 0,30
100 300 0,65 0,40
150 20 200 | UICY-01x | 3 20 0,56 0,40
200 160 2000/ 2000 12 50 0,68 0,38
250 280 K-63-01 6 30 0,71 0,44
300 30 230 0,68 0,35
200 390 0,38
250 30 360 | MCY-02x | 3 | 5000 30 12 45 0,70 0,34
300 260 5000/ 0,38
350 210 K-03-12 0,41
IIposxkexTopsl ¢ Jamnamu tuna APU
150 240 0,50 0,27
200 20 200 [13C-35 7 20 15 0,60 0,25
250 260 170131 700 12 0,55 0,21
300 30 270 [ICM-40 | 10 30 10 0,75 0,18
350 220 0,55 0,18
CBeTHWJILHHKH C KCEHOHOBBIMH JIaMIIaMH
200 30 180 0,30 0,30 2,2
200 275 | "ApeBuk" 1,5
250 50 250 UIu 50 30 0,50 1,3
300 220 KKY 1,2
350 175 1,3
200 270 1,5
250 30 230 2 120000 | 30 60 0,50 1,4
300 205 1,3
350 155 1,5
200 320 OVKcH 15 1,25
250 310 1,05
300 50 300 50 0,50 0,9
350 290 0,9
400 275 0,75

Ilpumeuanue. Jlanupie T1a6n. I16-1-1 mpuBeneHs! it NIPSMOYTONBHOTO PACIIONOXKEHHSI CBETOBBIX NpuOopos. Ilpn
IIaXMaTHOM PACIOJIOKEHHN CBETOBBIX IPHOOPOB VIS IUIOIAIOK MUPHHON 10 200 M pacCTOSIHHE MEXy ONOPAMH OJHOTO U
TOTO € psfa AOIyCKaeTcsl yMEeHbIIUTb Ha 10%.

Tab6mumua [16-1-2

ITapameTpbl 0CBeTHTEIBHBIX YCTAHOBOK 00111eT0 PABHOMEPHOTO0 OCBelleHHsI IIPH HOPMHPYeM o
ocseumieHHocTH £, =0,5 a1k

VYcranaBnuBaemblit [TapameTpbl yCTaHOBKH
MIPOKEKTOP HAa MadTe MPOXKEKTOpa
Mupuna |Beicora | PaccTo- Tun Ko- | Mom- |Beicota| Vron VYron | Kosddu- | Yuensuas
OCBElIa- |[IpOKEeK-| sHue u- | HOCTB | ff \ | HAKIOHA | MEXIY | LMEHT | MOIIHOCTS,
eMOH  |TOpHBIX [ MEXIY yec- | Jamil, ’ NIPOXKEK- |OITUYEC| HEpaBHO- Br/m?
TIOWATH, |\aqy [ [MadTaMHI B0 | Bt Topos ®, | “KHMH | MepHOCTH
a,m M b, m rpan oCsIMU Epmin
MpoXek-|2 = —
E cp
TOpPOB T,
rpan
IIpo:keKTOpHI ¢ JaMIIAMH HAKAJIMBAHUS
150 400 0,60
200 20 350 20 0,45 0,51
250 300 I13C-45 0,48
150 450 WITH 18 | 1000 12 10 0,30 0,54
200 410 [ICM-50 0,44
250 30 390 30 0,40 0,37
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300 330 0,40 0,36
350 300 0,50 0,34
IIpo:xeKkTOpHI ¢ rajoreHHpIMu Jamnamu Tuna KI'

100 20 450 2 20 14 20 0,50 0,18
150 400 | UCY-01x 0,13
200 450 2000/ 4 | 2000 10 0,18
250 400 K-63-01 10 0,55 0,16
300 450 6 5 0,18
200 30 480 | UCY-02x 30 0,21
250 460 5000/ 2 | 5000 12 90 0,40 0,18
300 440 K-03-02 0,15
350 400 0,15
Ilpo:xkexTopsl ¢ 1amnamu Tuna JAPJI
150 20 280 6 20 30 0,30 0,20
200 240 [13C-45 0,40 0,18
250 400 170131 700 10 0,19
300 30 360 [ICM-50 | 14 30 12 0,45 0,18

350 310 0,50

IIposkexTopsl ¢ Jamnamu Tuna JIPU
150 375 0,30 0,17
200 20 350 [13C-45 20 0,14
250 300 Wi 7 700 12 15 0,35 0,13
300 250 TICM-40 0,30 0,13
350 30 250 30 0,40 0,11
CBeTHJILHMKH ¢ KCEHOHOBBLIMM JIAMIIAMH

200 840 12 0,30 0,48
250 30 750 30 90 0,43
300 680 10 0,40 0,39
350 620 OVKcH 0,37
200 1200 12 0,65 0,33
250 50 1150 20000 | 50 0,26
300 1100 10 0,60 0,23
350 1050 2 0,21
200 750 60 0,30 0,53
250 30 600 30 0,54
300 400 | "ApeBuk" 0,25 0,66
200 900 170131 25 0,45
250 50 800 KKY 50 0,60 0,48
300 650 0,42
350 550 0,41
150 630 16 0,40 0,46
200 30 600 30 14 60 0,45 0,35
250 450 0,38
150 800 CKcH 16 0,50 0,50
200 700 0,37
250 50 675 2 | 10000 | 50 0,30
300 600 14 0,55 0,27
350 550 0,24
100 160 1 8 1,2
150 180 14 50 0,83
200 15 150 15 0,55 0,8
250 200 2 8 0,79
300 190 0,67
200 190 1 8 0,45 0,7




250 180

300 170

350 20 220 CIIKc-2-
400 250 10000
450 300

500 310

200 320

250 300

300 280

350 30 270

400 260

450 220

500 270

10000
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20

10

10

0,55 0,5

0,50 0,4

0,50 0,5

30

50

0,55 0,6

0,6

0,65

30

60

0,40 0,43

0,63
0,5
0,45

0,38
04
0,44

Ilpumeuanue. Jlanubie T1a6n. I16-1-2 mpuBeneHs! Uit NIPSMOYTONBEHOTO PACIIONOXKEHHS CBETOBBIX NpuOopos. Ilpn
IIaXMaTHOM PacIIOJI0KEHUH CBETOBBIX NMPUOOPOB s miomanok 1o 200 M paccTosiHAEe MEXIy OIOpaMH OJJHOTO U TOTO K€
psina pomyckaerca yMeHbIUTh Ha 10%.

IIPHJIO’KEHHUE 7

CXEMBI PACIIOJIOKEHHUSA CBETOBBIX TIPUBOPOB

JJIA OBIET'O PABHOMEPHOT'O OCBEIHLIEHU A

IIpsAMoyroJbHOe pacmoioKeHue MaqT
1

ﬁk‘?ﬁ%“ﬁc“/ﬁr 2

b

IIlaxMaTHOe pacnoJioKeHHe MauT

b

R
Zas

® - YroJI 0XBara, rpaf.; T - yroJ MEXAY ONTHYECKUMU OCSMH, TPal;
a - MAPUHA OCBENIaeMOH TUTOIIA/IU, M; b - paCCTOSIHUE MEXKTy MauyTaMH, M.

PacueT npokeKTOpHON yCTaHOBKU CBOJIUTCS K ONPEIEIICHUIO:
HOJUIEKALIX

KOJIMYECTBA

OCBEIIICHHOCTH;

MECT YCTaHOBKH MPOKEKTOPHBIX MAUT U MPOKEKTOPOB;

MIPOKEKTOPOB,

YCTaHOBKE

TS

ITPUJIO’KEHUE 8

METO/IbI PACYETA ITPOKEKTOPHOM YCTAHOBKH

CO3JaHMUs  3aJaHHOU

BBICOTBI YCTAHOBKH MPOKEKTOPOB HAJ OCBEIIAEMOM MOBEPXHOCTHIO;
JIJOB HAaKJIOHA IMPOXKEKTOPOB B BEPTUKAIBHOM U pPa3BOpOTa B TOPU3OHTAIHHOU
MJIOCKOCTSIX.
Pacdyer mpou3BOAMTCS HAa OCHOBE HOPMUPYEMOW OCBEHIEHHOCTH B TOPH30HTAIBHOU
MJIOCKOCTH.
OpHEeHTHPOBOYHOE KOJIMYECTBO MPOKEKTOPOB 71, TOJIJIEKAIee YCTAHOBKE ISl CO3/IaHUs Ha
wiomaau S TpeOyeMol OCBENIEHHOCTH E, =KE, (K - xoopduuuent 3zamaca, E, -

HOpMUpYEMasi OCBELLIEHHOCTD)



n

120

_ mEpS
P

Ja

5

rae m - KOd(PUIMEHT, YUYUTHIBAIOIIMNA CBETOBYIO OTJady HCTOYHHKOB CBETa, K.IL.JI.
MPOXKEKTOPOB M KOAIP(DUIIMEHT UCIIOIIB30BAHUS CBETOBOTO TIOTOKA, PUHUMAETCS IO

Ta0IHIIE;

P

1 — MOIIHOCTB JIAMIIbI IPUMCHACMBIX THUIIOB IMPOKCKTOPOB.

Bonee TouHOe ompeneneHHe KOMUYECTBA HEOOXOJMMBIX K YCTAaHOBKE NPOKEKTOPOB
IPOBOJUTCS IyTEM KOMIIOHOBKM IIA0JOHOB KPHUBBIX H30JIIOKC Ha IIJIaHE OCBEIIaeMON
TEPPUTOPUH WU C IPUMEHEHUEM TPaHUKOB OCBELICHHOCTH OT TPYII MPOKEKTOPOB.

OpueHTHPOBOYHBIE 3HAYECHHUSI KOI(PPUIIHEHTA m

Taomumna [18-1

HcTounuk cBeTa Tun npoxekTopa [Iupuna 3HavYCHMSI M TIPU PACUETHOU
WJIU CBETUJIPHUKA | OCBEIaeMOK OCBECIIICHHOCTH, JIK
ILIOILAIH, M 0,5-1,5 2,0-30,0

JIH I13C, [ICM 75-150 0,90 0,30

175-300 0,50 0,25

T"amorennsie JIH TIKH, UCY 75-125 0,35 0,20

150-350 0,20 0,15

Jlammner Tuma JIPJI 1I3C, II3M 75-250 0,25 0,13

275-350 0,30 0,15

Jlammner Tuma JIPU 113C, IICM 75-150 0,30 0,10

175-350 0,16 0,06

OVYKcH 150-175 0,75 0,50

Kcenonosas nammna H=30m) 200-350 0,50 0,40

JKcT-20000 "ApeBuk" 150-175 0,90 0,70

(H=30wm) 200-250 0,70 0,50

Kcenonosas nammna CKcH 100-150 0,55 0,45

JKcT-10000 (H=20-30 m) 175-250 0,40 0,35

bonee TouHoe ompeneneHHe KOIMYECTBA HEOOXOIUMBIX K YCTAHOBKE IPOKEKTOPOB
NPOBOJIUTCS TYTEM KOMIIOHOBKM IIA0JOHOB KPHUBBIX H30JIOKC Ha IJJaHE OCBEIIaeMOn
TEPPUTOPUU WIH C IPUMEHEHUEM IPaPUKOB OCBEIIECHHOCTH OT IPYII MPOKEKTOPOB.

MuHuMaIbHO AOMYyCTUMAadA BbICOTA YCTAHOBKH IIPOKEKTOPOB

N CBETUJIBbHUKOB NMPOKEKTOPHOI0 THIIA

IIPHJIO’KEHUE 9

Ta6umma I19-1

Makcu- | MUHHMMaJIBHO JIOITyCTHMAs BEICOTA YCTaHOBKHU
Tumn npoxxexTopa Tumn namrsr MalbHas IIPOKEKTOPOB, M, IPH HOPMUPYEMOH
CHUJIa CBETA, OCBELIEHHOCTH, I

KKJ{ 0,5 1 2 3 5 10 | 30 | 50

I[ICM-50-1 1220-1000 120 35 128 | 22|20 |17 |13 | 7 6
I[ICM-50-1 JPJI-700 52 23 (19| 14 | 13 | 11 8 5 4
I[ICM-50-1 JPJI-400 19,5 14 | 11 9 8 7 5 3 3
[ICM-50-2 IDKI1220-1000 640 60 | 50 | 40 | 35 |30 |25 |17 | 13
I[ICM-40-1 1220-500 70 25 (21 | 17 | 15 [ 13 ) 10| 5 4
[ICM-40-2 IDK220-500 280 35 | 3530|2520 | 15| 11 9
I[ICM-30-1 1220-200 33 I8 [ 15| 11 | 10| 9 7 4 3
I13P-400 JPJI-400 19 14 | 11 8 8 7 5 3 3
I13P-250 JPJI-250 11 10 8 6 6 5 4 3 3
I13C-45 1220-1000 130 35 129 122|120 |18 ) 13| 7 6
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113C-45 JIPJI-700 30 17 14 | 11 10 8 6 4 3
T13C-45 JIPJI-400 14 12 10 7 7 5 4 3 3
T13C-45 JAPU-700 600 - 65 | 50 [ 45 ] 40 | 30 | 16 13
T13C-35 1'220-500 50 22 18 | 14 | 13 | 11 8 5 4
TI3C-25 1220-200 16 13 10 8 7 6 5 3 3
TI3M-35 1'220-500 40 20 16 | 12 | 11 10 7 4 4
TI3M-25 1220-200 10 10 8 6 6 5 4 3 3
TIKH-1500-1 KI'220-1500 90 23 20 18 15 13 11 6 5
TIKH-1500-2 KI1220-1500 45 18 15 13 12 10 8 5 4
TIKH-1000-1 KI220-1000-5 52 20 17 14 13 11 8 5 4
TIKH-1000-2 KI1220-1000-5 30 17 14 11 10 8 6 4 3
HCY 02x5000/K-03-02 |KI'220-5000-1 200 35 30 1 25 (22120 (17 | 10 8
UCY 01x2000/K-63-01 [KI'220-2000-4 71 20 19 | 15 | 12 | 10 9 6 5
OVYKcH-50000 JIKcT-50000 1300 70 [ 50 | 45 | 40 | 35 | 30 | 30 | 30
OVYKcH-20000 JKcT-20000 650 50 42 | 38 | 33 | 30 | 20 15 10
CKcH-10000 JIKcT-10000 165 35 30 | 25 [ 22 120 | 15| 15 15
KKY1x20000/H00-01 |AKcT-20000 120 35 28 | 21 | 25 [ 25 | 25 [ 25 | 25
KKY1x10000/H00-01 |AKcT-10000 105 27 | 23 17 | 15 | 12 8 6 6
OI'/IABJIEHUE
BBeagenue

1. PACYET U INPOEKTHUPOBAHME BHYTPEHHEI'O OCBEIIEHHUS
MPOMBIIIJIEHHBIX IPEIITPUATH. ........ccevvnienneeenneernnnneeeeennneenns

1.1.

1.2.

OO0IIHEC HOJTOIKEHM Mueeereennereeeeesesesesssssosssesosssssosssssosssssssssssonses
CBeToTeXHHYECKHE PACYETHI OCBETHTEIbHBIX YCTAHOBOK.ccuvveereeanss

1.2.1 Bb100Op BHI0B U CHCTEMbI OCBEIICHM e vvvreennnsresenassosensssssnnsses
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