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BBenenue

[IpoexktupoBanue W  SKCIUIyaTalus  yCTaHOBOK
UCKYCCTBEHHOTO BHYTPEHHETO M HApYKHOT'O OCBEIICHUS —
OIMH W3 BAXXHEWIIHUX AaCHEKTOB JIEITEIBHOCTH HHKEHEpa-
ANEKTPUKA. YCTAHOBKM HCKYCCTBEHHOTO  OCBEILICHHS
SIBJISIFOTCS CaMbIMU MacCOBBIMU WH>KEHEPHBIMU
ycrporictBamu  (Oosmee 1.5 MpA.  CBETOBBIX — TOYEK
CyMMapHOH MOIIHOCTBIO oOKojio 150 wmmH. KBT) ™
notpednsitor  okono 20 %  Bced  BbIpabaThIBaeMOM
anekTposHeprun (cBeime 220 wmapa. kBrt.g). Ilostomy
npodeCCUOHANIBHBIA TOAXO0J K UX OCYIIECTBICHHUIO U
AKCIUTyaTallii TPSIMO CBSI3aH C DJHEProcOepexeHUueM u
YMEHBILICHUEM TPY103aTpar.

CoOmronenue Hay4YHO 000CHOBAHHBIX
CBETOTEXHUYECKUX HOPM CIOCOOCTBYET HCKIIIOUEHUIO
KaKuX-TM00 OOBEKTUBHBIX MOMEX IPU PEIICHUU TOW WITU
WHOW 3pUTENBbHON 3a7aud U KOM(OPTHOMY BOCHPUSITHIO
BU3YaJIbHON HMHpOpManuu 0e3 HANpsDKEHUS U YTOMIICHUS
mia3. Eciu ykazaHHble HOpPMAaTUBBI HE BBIMOJHSAIOTCS, TO
3HAQYUTEbHAS ~ YacTh  JKU3HEHHBIX  CHJI  4YeJOBeKa
pacxoayeTcss Ha TMPEOoJI0JCHUE TMOCIEACTBUN “TINIOXOTO
OCBEILICHUS .

KauectBenHnoe, “xopoiiee OCBEIIICHUE”,
YAOBJIETBOPSIONIEE CBETOTEXHUYECKUM HOpPMaM, MO3BOJISIET
YeJIOBEKY JIErKo, OBICTpPO U 0O€30IacHO OPHEHTHPOBATHCA,
MEePEMEIIATHCS B OKPYKAIOLIEH CPEJE U BBHIMOJIHATh TY WU
UHYIO paboTy.

[Ipennaraemoe  yyebHOoe  mocoOue,  MPUMEPHO
coBMmagas ¢ pabodedl  mporpaMMoll  JTUCIUIUIHMHBI
“OnexkTpuyeckoe  OCBEIIEHWE , YHTAaeMOM  CTyJAEeHTaM
cnetmanbHocTH 140211 (100400) — «DnekTpocHaOX)EeHHE
MOXKET CIYyXUTh WM TMPAKTUYECKHUM TIOCOOMEM TpHU
pelIeHUN Pa3JIMYHbBIX 3a]1a4 OCBEILICHMUS.



1. PACYHET U TIPOEKTUPOBAHUE BHYTPEHHEI'O
OCBEHIEHMSA ITPOMBIIJVIEHHBIX ITPEAITPUATUN

1.1. OOuue moJIoKeHNs

[IpoexkTupoBaHre OCBETUTEIbHBIX YCTaHOBOK (OVY), SBISSCH TBOPUYECKUM
MIPOIIECCOM, MOTUMHSACTCS 00IMM TonokeHusIM npuHATEIM B CHull 23-05-95,
BCH-59-88, CH-541-82, P/l 34.20.185-94, CII 31 — 110 - 2003. B o6mem
CJIy4yae pa3jInyaroT CIECAYIOIINE CTaIUuU IPOEKTUPOBAHUS:

- TEXHHKO-’KOHOMHYeckoe oOocHoBaHue (TDO); TexHUUYECKUH MPOEKT
(TII); pabouue ueptexu (PYH); Texno-padbounii npoekt (TPII).

Ecnu mpoexkT OcBENIEeHHs BBIMOJHIETCS OTACIBHO BHE KOMILIEKCAa BCEH
MMPOEKTHOM JOKYMEHTAllMM, TO, KAaK IPaBUIO, OH JOJDKEH COJAEPKATh OIHY
craguto — TPII. B ocranpHbBIX cilydasix peKOMEHAYETCS BBINOJIHATH J1BA JTalla
npoektupoBanuss 1TOO u TPII m TONBKO B OYEHB CIOXKHBIX CIIy4dasX — BCE
yeteipe. Ha »stame TOO B KpaTkoll MNOSCHUTEIBbHOM 3alUCKE H3IararoT
OCHOBHBIE TOJIOKEHUS, OMPEEISIOT OOIIYI0 MOIIHOCTh U MPHUBOAST CMETHO-
¢buHaHcoBbI pacueT. 3amaya TII — mnOpuHSATHE OCHOBHBIX pEIICHUA U
ONPEAEIECHUE OKOHYATEIIbHON CTOMMOCTH yCTaHOBKU. B coctas TII BxomAT:

- TMOSICHUTEJbHAS 3aIHCKa;

- BEJIIOMOCTb OCHOBHBIX TEXHUYECKUX NIOKA3aTEIIEH;

- 3as{BOYHAs BEIOMOCTH JJIEKTPOOOOPYNOBaHUs, KaOeIbHBIC HW3JIETUS U
OCHOBHBIE MaTE€pHablI;

- IUIAH — CXE€MAa BHYTPEHHEH MUTAIOIIECH CETU U TUIaH BHEITHEW CETH;

- OCHOBHBIE€ CTPOUTEIbHBIC 3aJJaHHsI, CMETA.

B Be1OMOCTH OCHOBHBIX TEXHHUYECKHX MOKA3aTEJIEN YKA3bIBACTCA TIJIOIIAAb
MMOMEIIEHUS, MPEUMYIIECTBEHHAS! OCBEIICHHOCTh, IMPEUMYIIECCTBEHHbBIA THII
CBETUJILHUKOB, YAEIbHAS M YCTAHOBJECHHAsI MOIIHOCTb, YHCIIO CBETHJILHUKOB
OOIIEr0 U MECTHOTO OCBEIEHHUS, YUCIO KOHTAKTHBIX PAa3bEMHBIX COCTUHEHUH,
MIPEUMYIIECTBEHHBIA PO ITPOBOJKH.

3asgBOYHBIC  BEIIOMOCTH  COCTaBIISIIOTCS  YKPYNMHEHO TI0  OOIIMM
XapakTepucTukaMm uszgenuii. Hampumep, CBETWIBHUKH [JIs B3PBIBOOIMACHBIX
MOMEIIEHUI, TPOBOJIa U30JUPOBAHHbBIE CEUEHUEM OT — J10. CMeTa cocTaBisieTcs
B IIOJIHOM 00OBbEME.

OnHako 71 BBIMOJHEHUS MTOJTHOIEHHOTO MPOEKTA OCBEIIEHHUS, HAJl0 3HATh
O MPOEKTUPYEMOM 00BEKTE OYKBAJIBLHO BCE:

- JICTaJbHYIO IUIAHUPOBKY 3JaHMS MO BCEM OTMETKAM, BKJIIOYAs Pa3HOTO
pojda IUIONIaJAKH, MOJIBaJbl, BEICOTHI MOMEIICHUN, OCOOEHHOCTH CTPOUTEIbHBIX
KOHCTPYKIIMH, PACIIONIOKEHUE TEXHOJIOTHYECKOT0 000pYyA0BaHUs, BEHTUJISIINH,
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BOJIONIPOBO/Ia, KaHAJIW3alMU M OTOIUICHUS, YCJIOBUS CpElbl B IMOMEIICHUSX,
YHUCJI0 paboumXx U T.1.

[IpoekTHpoOBaHUE MOKHO pa3JeiIuTh Ha TPU YAaCTHU: CBETOTEXHHYECKYIO,
ANEKTPOTEXHUYECKYIO M COCTaBJIeHHME cXeM M crerudurkanuii. OmaHako s
KOHKPETHOTO MOMEIIICHHS BCE BOMPOCHI PEIIalOTCs KOMIUICKCHO, TakK, BhIOUpas
CBETWJIBHUKH M, pa3MeIas ux, He0OX0JUMO YYUTHIBATH YCIOBHUE TPACCHUPOBKU
TPYHIIOBBIX CETEW. B CeTEeBOM 4acTh HaYalIbHBIM U KIIFOUEBBIM SIBJISIETCSI BOIIPOC
0 pa3MEIICHUE TPYIIOBBIX UTKOB, 3aTEM KOMIIOHYIOTCSI M HAHOCSATCS Ha IJIaH
BCE BUJBI CETEN U IPOU3BOJIUTCS PACUET UX CEUEHUU.

1.2. CBeToTeXHHYECKHE PacuY€Thbl OCBETUTEIbHBIX YCTAHOBOK

3agadeil CBETOTEXHUYECKOIO0 pacueTa OCBETUTENbHBIX ycTaHOBOK (OY) B
3aBUCHUMOCTH OT HAa3HAYCHHMS W HOPMATHUBHBIX TPEOOBAHWM K HUM SIBJISCTCS
ONPEIICJICHUE 3HAYCHUS  OCBCIICHHOCTM B  XapaKTEpHBIX TOYKax Ha
TOPU30HTAIBHO, BEPTUKAJIBHO WJIM HAKJIOHHO PACIIOJIOKEHHBIX ITOBEPXHOCTIX
(E., E, E.), cpeaHero 3Ha4YCHHS OCBCIIEHHOCTH E., nmm spkoctu L, a Taxke
KOHTPOJIb 00€CTICUCHHSI KaueCTBEHHBIX XapakTepucTuk OY — MUIMHIAPUYSCKOM
ocBenieHHocTH E,, koadduimenta nynbcanuu K, mokazartensi oclerjaeHHOCTH
P wmn nokazarens auckomdopra M. Ilpm HEoOXOIMMOCTH yKa3aHHbIE
BEJIMYMHBI OMPEAEISAIOTCA C YY€TOM MHOTOKPATHBIX OTPAKEHUM CBETA.

1.2.1 BbiOop BUI0B M CHCTEMBI OCBeIIEHUSI

B coorBerctBum co CHull 23-05-95 wuckyccTBEeHHOE OCBElICHUE
nojApaseseTcs Ha padbodee, aBapuifHOS, OXpaHHOE U JICKYPHOE:

- pabouee ocseujenue — 0OCCIEUNBACT HEOOXOJMMOE YCIOBHE BO BCEX
MOMEIICHUSIX MPU HOpMaJIbHBIX pexnmax OV

- OXpaHHOe oc8eujeHue — Pa3HOBUJIHOCTH pabodvero, ycTpamBaercs I0
JUHUHA OXPaHSIEMBIX TPAHMI] TEPPUTOPUM TTPOMBIIIIICHHBIX Npeanpustuii(0,5 oK
Ha YPOBHE 3€MIIN);

- asaputinoe oceeujeHue — 00ecTIeYMBaeT MHUHHUMAIBHO HEOOXOIUMBIC
OCBETUTEJIbHBIC YCIIOBUS JJIs1 TPOIOIKEHUS paOOThI MPU BPEMEHHOM MTOTacaHuu
paboyero OCBEIICHUSI B MOMEILCHUIX. ABapUiTHOE OCBEILICHUE pa3JeisieTcsl Ha
OCBelleHUe 0€30MacCHOCTH U IBAKyaIl[MOHHOE:

- 28AKYAYUOHHOE OcCBewjeHue — CIYKUT Uil 0e30MacHOM sBaKyaluu
JIIOJIe U3 TOMEIIESHUsI TIPU aBapUHHOM ITOracaHuU pabovero OCBEIIEHHUS.

- oceewenue bezonacHocmu CIEayeT NMpeaycMaTpuBaTh B Clydasix, €Clid
OTKJIFOYCHHE pabouero OCBEIIEHUS W CBA3AaHHBIE C OTUM HapyIICHUS
oOcy>KMBaHUsI 00OPYAOBaHUS M MEXaHU3MOB MOKET BBI3BaTh B3PBIB, MOXKap,
OTpaBJICHUE JIO/ICH, JUIMTEIBbHOE HAPYIIEHHWE TEXHOJOTHMYECKOro mpoiiecca, a
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TaK)Ke HapyllleHue paboThl SJEKTPUUYECKUX CTAHIUH, paguoy3JIOB, TEIECTYAHM,
JUCTIETYEPCKUX IMYHKTOB, HACOCHBIX YCTAHOBOK, BEHTWISALIMOHHBIX Kamep
MOMEIICHHM, B KOTOPBIX HEAOMYCTUMO MpeKpaiieHrue paboT u T.II.
HckyccTBEHHOE OCBELIEHUE MOXKET OBITh IBYX CUCTEM — obujee oceeujerue
U KoMOuHUpoearHoe oceewjeHue. [1pu BBHIOJHEHNUN B MOMEIIEHUSX 3PUTEIIbHBIX
padot | — Ill, 1Va, IV6, IVB, Va pa3psanoB cieayer NpUMEHIThH CUCTEMY
KOMOMHUpOBaHHOTO  ocBemieHus. [IpemycmarpuBaTth  cucteMy — 0OIIero
OCBEIICHHS  JIONYCKAaeTcd MpU  TEXHUYECKOW  HEBO3MOXKHOCTH  WIIU
HEIEJIECO00Pa3HOCTH yCTPOMCTBA MeCTHOro ocBemieHusi. OCBENeHHOCTh
paboueil MOBEPXHOCTH, CO37aBaeMasi CBETWJIbHMKAMH OOIIEro OCBEICHHS B
cUCTEME KOMOMHHPOBAHHOTIO, JIOJKHA COCTABIIATh HE MeHee 10% HopMmupyMoit
JUIsT KOMOMHUPOBAHHOIO OCBEILIEHUS MPU TEX HCTOYHMKAX CBETa, KOTOPHIE
INPUMEHSIOTCS U1l MECTHOIO OCBelleHUs. lIpu 3TOM OCBEIIEHHOCTh OJKHA
obITh He MeHee 200 JK mpu pa3ps/IHbIX JIaMIlax, He MEeHee 75 JIK Mpu JiaMmIax
HakanuBaHus. OTHOLIEHHE MAaKCUMAJIBHOW OCBEUIEHHOCTH K MUHHUMAJIbHOU HE

JOJDKHO — TpeBbIIaTh g 3purenbHbix pador | —Ill  paspsmoB mpu
JIOMMHECHUEHTHBIX Jammax 1,3, npu Opyrux HCTOYHUKax ceera — 1.5, mid
3puTenabHbIX padoT pazpsiaoB IV — VIl - 1.5 u 2,0 cooTBEeTCTBEHHO.

1.2.2. Bbi0op MCTOYHMKOB CBETa

[Ipyu BBIOOPE MCTOYHUKOB CBETAa PYKOBOJCTBYIOTCA CIEAYIOIIUMHU
COOOpaXKEHUSIMU:

1) [IlpumMeHATh TO BO3MOXKHOCTH JIAMITBI  HAWOOJBIICH CIUHUYHOU
MOIIIHOCTH, HE Hapylias MpU STOM HOPMAJIbHBIX TPEOOBAHUNU K KadeCTBY
OCBEIICHMS M OTAaBas IMPEANOYTEHHWE IPU PABHOM MOIIHOCTH HCTOYHHKAM
CBETa ¢ HaMOOJIbIIeH CBETOBOM OT/Iaueli U CPOKOM CITYKOBI.

2) JInst oOmiero BHYTPEHHETO W HAPY)KHOTO OCBEUICHUS HCIOJIb30BATh
MPEUMYIIECTBEHHO Ta3opa3psianbie gamimbl (IJ1).

3) [Ipu TexHUYECKOW HEOOXOIUMOCTH IOMYCKACTCS MPUMEHSATh B OJJHOM
MIOMEIIICHUH JIaMIIbl HAKAJIMBaHUsS W Tazopaspsaubie Jambl ().

4)He pomyckaeTcs THTaHHE Ta30pa3psOHBIX JIAaMI MOCTOSHHBIM U
IIEPEMEHHBIM TOKOM IIPHU €r0 BO3MOKHOM CHIKEHMHM HWke ypoBHA 90 % ot
HOMHUHAJIBHOTO.

5)/lns  o0miero BHYTPEHHErO0 ©  HApY)KHOTO  OCBEIICHUS  MOTYT
npuMeHsIThCs Jlamnbl HakanuBanust (JIH) (B Tom uyucne ranorennsie ['JIH) u
razopasps/iHble JIaMIlbl: HU3KOrO JaBiieHuss — JromuHecueHTHeie (JIJI), u
Bbicokoro masienus ['JIB/ (APJI, JIPU, IHaT, JIKcT).

6) Jlamnsl Haxamueawusi CleAyeT HNPUMEHSTH JJIsi OOINEro BHYTPEHHErO
OCBEIICHMS:
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- B MPOU3BOJCTBEHHBIX MOMEMICHUSIX, I/Ie Mpou3BoAsITcs padorsl VI u
VI pa3psinos;

- QI TEXHOJIOTUYECKUX IUIONIAJ0K, MOCTHKOB, IEPEXOA0B, MIOMIAI0K
00CITy>KHBaHUS KPYITHOTO 000PY10BaHUS;

- B MOMEUICHUSAX C TSKEIBIMA YCIOBUSIMH CpEAbl IPU OTCYTCTBUU
MpeIHa3HAYCHHBIX JI1 JIaHHBIX YCJIOBUH oOcBeTUTENbHBIX TpubopoB (OII) ¢
razopazpsaasiMu Jammnamu (I'J1);

- B IIOMEUICHUSX BCIIOMOIaTENIbHBIX, OBITOBBIX W I BPEMEHHOIO
peOBIBAHUS JIIOICH;

- U1 ABAPUWHOTO M DHBAKYal[MOHHOTO OCBEUICHHS B ITOMELICHUSX,
OCBEIIAEMBIX Ta30PA3PAAHBIMU JaMIIaMHU BBICOKOTO JABJICHHUS.

Hns mecmnozo oceewjenus NOIMyCKAETCA NMPUMEHATDH JIAMIIBI HAKAJIMBAHUS
B CBETWIBHHUKAaX C HEIMPOCBEUMBAKIIUMU OTPAXKATEISIMA B  CIEAYIOIIUX
CIIyYasx:

- TPU OTCYTCTBUU TPEOOBAHMI K MPAaBWIHHOMN IIBETOIIEPEIAUE;

- B cllyyae He0OXOJUMOCTH ONPEEICHHOTO U IEPEMEHHOTO HAallPaBIICHUS
CBETa M IIpU TEXHUYECKOM HEBO3MOXXHOCTH YCTAHOBKH OCBETUTEIBHBIX
puOOPOB C JTIOMHUHECIICHTHBIMU JIAMITAMHU.

Jlromunecyenmuvie namnsi (JIJI) pekomeHayeTcs NpUMEHSTD:

B [IOMEUIEHUSX, Te TpeOyeTcs MpaBUIIbHAS LIBETONIEPEAAYA;

B aIMUHUACTPATUBHO-KOHTOPCKHX U J1a0OPATOPHBIX TOMEIICHHSIX.
JIns )KapKuX NOMENIEHNH PEKOMEHAYIOTCA amanbramusie JUI.

Lazopaspsounsie namnol (I'JI) Bcex TUIOB, 32 MCKIIFOUCHHUEM KCEHOHOBBIX,
PEKOMEHIAYIOTCSA:

- U1l BHYTPEHHETO OCBEIECHHUS], (KaK MPaBUiIo, 00s13aTeIbHBI 111 CUCTEMBI
OJTHOTO OOILEro OCBELICHUS B TOMEIICHUSAX, TI€ BBIIOJIHSIOTCS 3pUTEIbHbIC
pabotel 1=V u VIl pazpsgos):

JUIs OOILIErO OCBEILEHUS! B CUCTEME KOMOMHUPOBAHHOTO;
B IOMEILEHUAX 0€3 WM HEOCTaTOUYHBIM €CTECTBEHHBIM CBETOM,;
MpEeIHA3HAYCHHBIX JIJIs1 TOCTOSIHHOTO MPEOBIBAaHUS JTFOCH.

Bei6op tuna I'JI (JUI, ATJI, APU, IHaT) npoBoauTcs B 3aBUCUMOCTU OT
Ha3HAYEHUs MOMENICHUs, €r0 BBICOTHI, XapaKTepa BBIMOIHAEMONW 3PUTEIbHBIX
pabort u Jip.

B napyoicnom oceewgenuu (HO) ucnonn3yrorcsi:

- JIH nyis 0XpaHHOTO OCBELIEHHUs; Y BXOJOB B 31aHUAX; MPOKEKTOPHBIX
yctanoBkax (Hapsiay ¢ ['JIB/I); mist apXUTeKTypHO-I€KOPAaTUBHOTO OCBEILICHMUS;

- JAPJI w [JHaT mua ocseuieHuss TEPPUTOPUM  IPOMBILUIEHHBIX
MPEANPUATUHN, YIULL, ILUIOLIAEeH, CKBEPOB, IIAPKOB;

- JIPU B mpOKEKTOPHBIX YCTAHOBKAX PA3HOTO HA3HAYCHUS,

- JKcT npu ocBeniennn O0ONBIIUX OTKPBITHIX TPOCTPAHCTB.
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PexkoMeHayeMbie 1IBETOBBIC MapaMeTpbl M MPUMEPHBIE THUITBI UCTOYHUKOB
ceera (MC) B 3aBUCHUMOCTH OT OCOOCHHOCTEW 3pUTENbHON padoThl U
TpeOOBaHMI K I[BETOINIEpeIaye MpuBeACHbI B Ta0a.1. PexomeHmaum mo BEIOOPY
['J nns  ocBemieHWs TPOW3BOICTBEHHBIX TOMEUICHUH (MPU  OTCYTCTBHUH

CHEIUATbHBIX
XapakTepuCTUKU

TpeOOBaHUM K
CMEIIaHHOTO

I[BETOIIEepe1aue)
OCBEILCHUSA

JJaMITaMH

MIPUBEACHB B
JHaT+APJI wu

Tabn.2.

JIHaT+]/IPU, obGecneunBaromniero KOM(OPTHOCTh CMEIIAHHOTO OCBEIICHHS HE
meHpiryto yem B OY ¢ namnamu tuna [IPJI, npuBenenst B Ta0xd.3.
Homenkinatypa coBpemenHbix UC npoBeaeHa B MpUIIOKeHUH 1.

Tabauma 1
OCBEIIEHHOCTH Munexe L{BeToBast

XapakTepucTuka I HHIO 1tent uBeronepenan | oo Tun ucroynuka

3pUTEILHON PaOOTHI OCB}; eHIIfH K Ra s 3qanui, T p Kyp cBeTa
= ’ HE MeHee e
1 2 3 4 )

1. KonTpons 1nBera c
OYCHb BBICOKHMU . JUILL, JIOL YO,
IPEGOBAHIAME < >300 90 5000+6500 JIXE, JIEI]
[[BETOPA3TUYCHUIO
2. ConocraBnenue
LIBETOB C BBICOKUMH . JUILL, JIII YO,
TpeOGOBaAHUSMH K 2300 85 4000+6500 JIXE, JIE
[[BETOPA3ITUICHUIO
3. Pasmiaennel 5300 y Goree 50 3500+6500 | JIB, JIPH, JIXB,
UBETHBIX  OOBLEKTOB 150300 50 3000+4500 JIb, JIXb
JUISE  KOHTPOJIA |
COIIOCTAaBJICHHUA I[HaT + ILPH JIB
(coopxa <150 45 2700+3500 JHH, KT,
paauoanmnapaTypsl JTHaT+/PU
T.1.)
4, Pabora C 500 50 35006400 JIb, AIPU, JIXb
axpoOMaTHYECKUMU 300500 40 35006500 JIb, IPH, APJI,
o0beKTaMu JIXB,IHaT+/IPU
(MexaHUYecKast JIB. JIPJL. JIXE
00paboTka MeTaIoB 150+300 30 30004500 H’Iﬁ T +’I[PI/I ’
actmacc,  cOopka 7B, JIHaT, JITH
MattHit g <150 25 2100+3500 JIH, KT,

MHCTPYMEHTOB U JIp.)

JIHaT+JIPU




Ta0muma 2

XapakTepucTika 3};?;3511:;1;1)( pabot mo CHull CrpOHTEIbHbIH MOJTYITh, M
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= o o) ﬁ = E =
>
= < O Q & < &)
= 3 & g = ) =
i 5 = 5 |8 | ¢ 2
5 & E = g BeicoTa ycTaHOBOK CBETUIIBHUKA, M
£ 5 | & 2 2
o =a ) e
8 5 3
& 2 3
5 Z
e | B
I, 11, {300+1500| 10 15 20 <44 | <54 |<6,0|<6,0| <9,6
Oobrree i 200+500 | 15 15 40 <3,6 | <4,8 |<4,8(<6,0| <7,2
IV=VII | 100300 | 20 18 |4060| <7,2 | <3,6 |<6,0|<5,4|<5,4
JI1
Oo6mmee B
cucreme | I=II, | 150500 | 20 15 2040 | <3,2 | <3,6 [<4,8|<5,4|<6,0
koMOuHHMpoB 1V,V 150 20 1,8 40 <7,2 | <3,6 |<6,0(<54| <54
aHHOI'O
) L AP5 6,1+ 16,1 9,7+
I 300=1500| 10 2,0 20 4’5'7’28,4 84 .6 [14.4
) L a9 |19+ 16,1+ [7,3+
Obriee ILII, |200+500 | 15 2,0 40 3’7'6’06,0 60 95 [10.8
3,7+ 16,1+ 5,5+ [3,5+
PI/I - — - > b bl b
A IV=VII | 100+300 | 20 3,0 |40,60 60 72 b0 108
OOuee B - - . 3,7+ 14,9+|5,5+| 6,1+
cncToMe I=III | 150+500 | 20 2,0 | 20,40 |3,3+5,4 60 | 60| 72108
KOMOHHHPOB N B B
AQHHOT'O v,V 150 20 3,0 40 - 3,7+6,0 6,1+7|5,5+6|6,1+1
2 |1 ,0 108
06 LII, [300+1500| 10 2,0 20 >7,3 | 28,5 [>8,5]>9,7|>14,5
JIPJT tee M, [200-500| 15 | 20 | 40 | >6,1 | >6,1 [>6,1|>9,6|>10,9
IV+VII | 100300 | 20 30 [40,60 | >7,3 | >6,1 |>7,3|>6,1(>10,9
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O6ee B
cucTeMe I=1II | 150+500 | 20 20 |[20,40 | =55 | =6,1 |>7,3|>7,3(>10,9
koMOuuupos| IV,V 150 20 3,0 40 >7,3 | 26,1 [>7,3]>6,1|>10,9
AHHOTO

Taomuma 3
PeKOMeHHyeMI)Ie XapaKTepI/ICTI/IKa CMCIIAHHOI'O OCBCIICHUA
Tun UC 8 OY CooTHOoILIEHUE
CMEIIAHHOTO pa3psabl CooTHOIIIEHHE
4 CBCTOBBIX
ocsemenus | SPHTCABHOI paboTHI e momuocteit | Ty K Ra
o CHull 23-05-95 . 0
@lon x| PIPDY%PE
116, s, IVa, 100:0-75:25 | 100:0-86:14 | 3450 37
APJIRIIHAT |y o W6 ke | 75:25-50:50 | 86:14-67:33 | 300 34
16, s, IVa 100:0-55:45 | 100:0-62:38 | 3500 48
APUHIIHAT | o wmoke | 55:45-38:62 | 62:38-45:55 | 3100 44

[Ipumeuanue: @2 u P2 coorBerctBenHo noau /IHaT B cymmapHOM CBETOBOM IOTOKE
®s ¥ cymMMapHOW MOIIHOCTH Ps.

1.2.3 Bb10op HOPM OCBelIEeHHOCTH M KO3 duIHeHTa 3anaca

[TpoexkTupoBaHue OCBETUTENBbHBIX YycTaHOBOK (OVY) periamMeHTHpOBaHO
CHull 23-05-95, oTpacnmeBbIMH HOpPMamMu HCKYCCTBEHHOTO OCBEIICHWSI,
MHCTPYKLIMSAMH IO IPOEKTUPOBAaHMIO, a Takxke [IYD m HEKOTOphIMU ApyrumMu
HOPMAaTUBHBIMU IOKYMEHTAMHU.

Hopmupyewmsbie 3Hadenust ocsemnieHHoctr B CHull 23-05-95 npuBoautcs B
TOYKaX €€ MHUHHMMAJIbHOIO 3HAaYEHUS Ha paboyell MOBEPXHOCTH BHYTpPH
MOMEIICHUS ISl pa3psiIHBIX UCTOYHUKOB CBETa (KpOME OTOBOPEHHBIX CIIY4aeB);
JUISL HAPYKHOTO OCBEIICHUS — JIJIs1 JIFOOBIX UCTOYHUKOB CBETA.

HopmupoBaHHbIE 3HaYEHHUSI OCBEILIEHHOCTH B JIFOKCAX, OTIWYAOIINXCS Ha
OJIHY CTYIEHb, clieyeT 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, TpeOylOIIMM TMOBBIIMICHUS YPOBHS  OCBEIIEHHOCTH,
HaiiienHoro o CHull, oTHOCATCS: MOBBIIIEHHAS JJIUTEIBHOCTh HAIPSKEHHOU
3pUTEIBLHON pabOThl B T€UEHHE paboyero JHs, OOJbIIOE ynalieHHe 00BbEKTa OT
ri1a3 Habmoaarens (6osee 0,5 M), OTCYTCTBHE €CTECTBEHHOTO OCBEIICHUS U T.1.
CHIKEHHE OCBEIIEHHOCTH Ha OJHY CTYIEHb BO3MOXXHO B CIIy4Yae MaJlOJIFOJHOTO
MIPOU3BOJICTBA C 00OPYJOBAHMEM HE TPEOYIOIIEM MOCTOSHHOTO OOCITYyKHUBaHUS
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WIM B MOMEIIECHUAX, MPEAHA3HAYEHHBIX IJIi KPaTKOBPEMEHHOTO MpEeObIBAHMS
JTIOAEN.

TpeOoBaHUsSI K OCBEIIEHUIO TOMEIICHUH MPOMBIIIEHHBIX MPEIIPUITHIA
cienyer npuHuMath no Tabn.l  CHull 23-05-95, a TpeGoBanusi Kk HOpMam
CpellHEel SIPKOCTH YCOBEPIICHCTBOBAHHBIX TMOKPHITUH MpPU TPOESKTHUPOBAHUE
HapykHOTO ocBemeHus no tadn.11  CHull 23-05-95. Koadduuuent 3anaca K,
Py TMPOCKTUPOBAHUE €CTECTBEHHOTO0, HWCKYCCTBEHHOTO U COBMEIICHHOTO
OCBEIICHMS BBIOWMpaeTcss mo TaOm.3. YNOMsSHyThIe TaONWIBI TPHUBEACHBI B
IIPUIIOKEHUH 2.

1.2.4 BpiO6op THIIA cBeTHJIbHUKA (0OCBeTUTENbHBIX MPpubopos (OII))

Bo16op THIa CBETUILHUKOB CIEAYET MPOU3BOIUTH C YUETOM XapaKTepa ux
CBETOpACHpECIICHUsI,  JOKOHOMUYECKOW  3((EKTUBHOCTH U YCJIOBHUH
OKpy»arolen cpenapl. 910 o3Havaer, 4ro OIl TOoJKHBI COOTBETCTBOBATH THILY
JaMIIbl; KOHKPETHOM CBETOTEXHHYECKOW (PyHKIMU (OOIIero, MECTHOTO WM
KOMOMHHMPOBAHHOI'O OCBEIIEHUs); ¢GopMe (OTOMETPUUYECKOTO Teja, KIaccy
ceeropacnipenencauss u  tany KCC; BO3MOXHOCTM IEpeMEIIEHUs MpuU
IKCIUTyaTalui (CTallMOHAPHBIE U TEPEHOCHBIE); CIOCO0Y YCTAHOBKH; KJIACCy
3aIUTHl OT TMOPAKEHUS DJICKTPUUECKUM TOKOM M CTENEHBb 3alIUThI OT MbUIU U
BOJIbI; MCIOJHEHUE JUisi pabOThl B OMNPENEIEHHBIX YCIOBHSIX 3KCIUTyaTalluu;
Ccoco0 TMUTaHUA JIaMIl; BO3MOXHOCTb HM3MEHEHHSI CBETOTEXHHYECKHX
XapaKTEPUCTHK U T.JI.

VYcioBusi OKpyKarollei Cpelibl, COOTBETCTBYIOIIUE ITOMEIIEHUS U 30HBI
MIPUBOJISATCS HUXKE:

IHo:xapoonacHbie MOMeleHUS U 30HbI KJacca:

II-1 — IlomemieHusi, B KOTOPBIX OOpaIIAIOTCS TOPIOUHUE KUIKOCTHU C
TeMIIepaTypoil BCOBIIIKKA TapoB Boile 61°C (Hampumep, CKIaabl MUHEPATbHBIX
Macel 4 T.1.)

II-11 — Tlometienus, B KOTOPHIX BBIACIAIOTCS TOPIOYXE MBUIH UM BOJIOKHA
C HIDKHEM KOHIICHTPALIHOHHBIM TIPEIEIOM BOCIIIAMEHEeHHUs Golee 65 r/m’.

I1-1la — [TomerneHus, B KOTOPBIX 00paIatOTCsI TBEPAbIC UM BOJIOKHUCTHIC
rOpIOYME BEUIECTBA.

II-111 — K 3onam wmacca II-l1Il oTHOCATCS 30HBI, PacHoOIOKEHHBIC BHE
MOMEIICHHS, B KOTOPBIX OOpalaroTCs TOprovMe >KUIKOCTU C TEeMIEepaTypou
BCIbIIKY Bbille 61°C (HanmpuMep, OTKPBIThIE CKJIa/ibl MUHEPAJIbHBIX Macell) WK
TBEpJbl€ TOPIOYME BEIECTBA (HAMpUMEp, OTKPBITBIE CKIAAbl yIis, Topda,
JepeBa U T.1.).

IMTomermenus:
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Ilvinonbie:  IlomenieHusi, B KOTOPBIX MO YCJIOBUSIM IMPOU3BOJICTBA
BBIICIISIETCS] TEXHOJIOTMYECKas MbUIb (TPOBOISAIIAS UM HEMPOBOSAIIAS) B TAKOM
KOJIMYECTBE, YTO OHA MOXKET OCeAaTh Ha MPOBOJAX, MPOHUKATh BHYTPh MAIIMH,
anmnaparoB U T.II.

Cyxue: IloMenieHusi, B KOTOPbIX OTHOCUTENIbHAS BIAXKHOCTh HE TIPEBBIIIACT
60% mnpu 20°C. HopmanpHble CyXu€ NOMELIEHHS B KOTOPBIX OTCYTCTBYIOT
YCJIOBUSI XapaKTEpHbIC IJI MOMEMICHUN XapKUX U MBUIBHBIX U C XUMHUYECKH
aKTUBHOM CPEIOM.

Braowcnvie: B KOTOpBIX Napbl WM KOHAECHCUPYIOIIASICS Bara BbIIEISETCS
JUITHF BPEMEHHO W B HEOOJBIINX KOJWYECTBAX W OTHOCHUTEIIbHAS BIAXHOCTH
KOoTOphIX Oosee 60%, HO He Bhime 75% mpu 20°C.

Coipvle: B KOTOpPBIX OTHOCHUTENbHASA BIAXHOCTb JUJIMTEIBHO IMPEBBIIIAET
75% npu 20°C.

Oco6o cvipvie: lTlomelieHus, B KOTOPBIX OTHOCUTENbHAs BJIAXXHOCTH
Bo3nyxa Oimska k 100% (MOTOJIOK, CTEHBI, MO U MPEAMEThI, HAXOASIIHUECS B
MOMEIICHHUH, TOKPHITHI Biaroi) mpu 20°C.

Kapkue: TlomemeHusi, B KOTOPBIX TEMIEpATypa JJIUTEIBHO MPEBHIIAET
30°C.

Xumuuecku axmueHvie: llomemeHns, B KOTOPBIX IO  YCJIOBHUSIM
IIPOU3BOJICTBA MOCTOSIHHO WJIM JJIMTEIBHO COJIEPKATCs Mapbl WK 00pa3yroTcs
OTJIOKEHHMSI, IEUCTBYIOIINE pa3pylIAONle Ha U30JSIIUI0 U TOKOBEIYIINE YacTh
AIEKTPOOOOPYIOBaAHUS.

C nogviuiennou onacHocmvio: XapakTePU3yOTC HATMYUEM B HUX OJTHOTO
U3 CIEAYIOIIMX YCIOBUM, CO3JAIOIIMX MOBBIIIEHHYIO OMACHOCTB:

- CBIPOCTH WJIM TIPOBOJSIICH MBLIH;

- TOKOMNPOBOJAIINX IOJIOB;

- BBICOKOM TEMIIEpaTypBhl;

- BO3MOXKHOCTM  OJHOBPEMEHHOTO  NPUKOCHOBEHHMS  4YEJOBEKa K
3a3€MJICHHBIM  KOHCTPYKIMSIM 3JaHUM M  KOpPIyCaM TEXHOJOTUYECKHUX
MEXaHU3MOB C OJIHOM CTOPOHBI U KOPITycaM 3JIEKTPOOOOPYAOBaHUS C IPYTOi.

Ocobo onachvle nomeuwjenuss XapaKTEPU3YIOTCA HAJIWYUEM OJHOTO U3
CJIEYIOIIMX YCIOBUM, CO3/Ial0IIUX OCOOYIO OMAaCHOCTD:

- 0co00¥ CBIpOCTH;

- XUMHYECKU arpeCcCUBHOU CPEJIbI;

- OJTHOBPEMEHHOTO HaJIMYMsl JBYX WM Oojiee YCJIOBHM IOBBIIIEHHON
OIACHOCTH.

Bo B3pbIBO- M MOXKApPOOIMACHBIX 30HAX CIEAyEeT MPUMEHSTh CBETHJIBHUKH,
yAOBJIETBOpstomMe TpeOdoBaHusM 1inaB 7.3 u 7.4 IIYD [13]. MunumansHo
JOTTYCTUMYIO CTETeHb 3amuThl cBeTUiIbHUKOB o ['OCT 17677-82-1 u T'OCT-
14254-80 nys OCBEIICHHWsS] HEMOXKapo- M HEB3PHIBOOMACHBIX IMOMEIICHUN C
Pa3HBIMU YCIOBUSMH CPEIbI CIEAYET MPUHUMATH 110 TabmuIle 4.
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VYkazaHus 1o BbIOOPY CBETWJIBHUKOB pa3IMYHOTO HA3HA4YEeHHS M HX
CBETOTEXHUUYECKHE XapaKTEPUCTHKU TpuBeaeHbl B [8], (TyaBa TpeThs) U
MIPUJIOKECHUH 3.

Ta0muna 4
MuHUMAaILHO E VYcnoBust cpebl
Ne FOTYCTIMAs E i % % Q D) E % % 2
CTEIEHD £ O = T 3 O 3 o & = =
II.11. e A ) % o o a = A a.
3aLUThI =9 = < o= o 3 S = = S
= 8—« 5 @) (©NN3 =i lin %
CBETHIILHUKOB| = = i
1 2 3 4 5 6 7 8 9 10
1 1P20 JUI + * -- - - * "
JIH, « . B __ N
2 1P20 TJIBJL + +
JUI, JIH, B « N N N .
3 1P23 TJIBJL (--) +
4 2'0 JUI + * (--) - - . *
, JIH, * 3 __ __ __ .
5 2'0 TJIBJL + (--)
, JIH, B 3 . __ .
6 50 ey | | O + +
, JIH, B 3 x N N .
7 53 ey | | O +
8 IP51 JIH (--) (-) + + * + *
9 5'4 JUI (--) (--) + + + + +
JIH, B 3 .
10 IP53 TJIB]T (--) (--) + + + +
11 IP54 JUI (--) (--) + + + +
12 1P54 JIH (--) (-) + + + +
13 1P54 I'JIBJ (--) (-) + + + +

[Tpumeuanue: B Tabnuie 4 uCHoab30BaHbl CIIEIYIONIME YCIOBHBIE 0003HAYEHMUS:
«+» — CBETUJIbHUKU PEKOMEHYIOTCS;

«*» — CBETHJIbHUKH JIOMTYCKAIOTCS;

«--» — CBETHJILHUKH 3aIpEIaloTCcs;

«(--)» — mpUMeHEeHHEe CBETHJIFHIUKOB BO3MOKHO, HO HE 11€J1IeCO00pa3Ho.

1.2.5 Pa3zmenieHue cBeTHIHLHUKOB
[Ipu pazmemiennn OIl B mpou3BOAUTENBHBIX MOMENIEHUSX U YCTAaHOBKAX

Hapy>KHOTO OCBEUICHHMS] HEOOXOAMMO YUYUTHIBATh CIIEAYIOIINE OCHOBHBIC
YCIIOBHSL:
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a) CO3laHhe HOPMHUPYEMOM OCBELIEHHOCTH Haubojee HSKOHOMUYHBIM
nyTeM;

0) coOmoieHre TpeOOBaHUN K KayeCTBY OCBEIICHHUS (PaBHOMEPHOCTD,
HaIpaBJeHUE CBETA, OTPAaHUYECHHE TEHEH, MyJIbCAIIMM OCBEUIEHHOCTH, a TaKKe
npsiMasi ¥ OTpaKeHHasi 0JIECKOCTb);

B) 6€301macHbIN U yI0OHBIN JOCTYII JJIs1 00CITYKUBAHUS;

I') HAUMEHBIITYIO TPOTKEHHOCTH M YI00CTBO MOHTaKa TPYIIIIOBOM CETH;

1) HaJexHOCTh Kperienus OIl.

Pacronoxxenne  CBETWJIBHMKOB  MOXET  OBITh  CBETOTEXHHUYCCKH
HAWBBITOJTHEHIITUM, DHEPTeTUYECKH HAWBBITOJHEHIIMM W 3KOHOMUYECKH
HauBBITOAHEHIIMM. PelieHneM 3amaun  ABJSIETCS OOBIYHO — OMNPEIEIICHUE
OTHOIIICHUSI PACCTOSHHS MEXIy CBETHWIbHMKaMu L Kk pacdetHoil BeicoTe h,
0003HauaeMoro 4 ¢ uagexkcamu «C», «9» u «O» COOTBETCTBEHHO. Y MEHbIIICHUE
3HauUeHUA A YJIOpOXKaeT YCTPOMCTBO M OOCTY)KMBAHHE OCBEIICHUS, a
Ype3MEpPHOE YBEIWYCHUE MPUBOJUT K PE3KOM HEPABHOMEPHOCTH OCBELICHUS U
BO3pPACTaHUIO PACXOJI0OB AHEpruu. PexomeHmanmu mo BHIOOPY A TpPUBEICHBI B
Tabn.5. PacueTHoe 3HaueHue A NMpUHUMAETCA MO TAabI.5 B 3aBUCHMOCTH OT
ucrounnka cBeta W Buga KCC cBeTHIIbHHKA. Paccrosinue wmexmy
CBETWJIbHUKAMH B DSy WM MEXAY PSAJaMU CBETUIILHUKOB OIpPEACISICTCS 10
dbopmyie:

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

CBETWIBHHKHA ¢  JIIOMHHECIICHTHBIMH  JIAMIIAMH  PEKOMEHIYETCS
yCTaHABJIMBATh PSIaMH, TPEUMYIIECTBEHHO IMapauIeIbHO JJIMHHOW CTOpPOHE
MIOMEIICHHS WJIM CTeHE ¢ OKHaMH. 3HaueHHWe L B 3TOM ciydae 4UCIMTCS Kak
PACCTOSIHUE MEXKTY PSITaMH.

TunuyHele CiIydaw pacrloJIOKCHHsS] CBETHJILHUKOB B pa3pe3e M IUIaHE
MIPOU3BOICTBEHHOTO TIOMEIICHUS ITOKa3aHHOTO Ha puc.l.

- | C [ L.
] - ® ® ® 2 &
_'m
| |e ® ® ® & &
SC
- T ® ® ® 2 R
e
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Puc. 1. Cxembl pacniosiokeHHUsI CBETUIILHUKOB:B pa3pese - a); IIIaHe - 0) 1 B).

PaccrossHue kpallHHX pSIIOB CBETWIBHUKOB OT CTEHbI MPUHUMAETCS B
npenenax /=(0,3+0.5)-L B 3aBUCHMOCTH OT HATMYMS BOIH3M CTEH PabOUMX
mecT. i moMelieHus ¢ reoMeTpudeckuMu pasmepamu La x Lg x H , M, roe Ly

U Lz — COOTBETCTBEHHO [JIMHA W INHPUHA TIOMEIICHHS, YHUCIO PsIOB
CBETHJIBHUKOB, PACIOJIOKEHHBIX MapauieIbHO JJIMHHOW CTOPOHE MOMEIICHHUS,
BBIYUCISIETCS IO (popMyIie:
n=(Lg—2lp)/L+1,
rae |, — paccTosHue KpaHUX PsJIOB CBETHILHUKOB JIO CTCHBI A. 3aTeM
MOJlyYeHHOE 3HAa4YeHWE N OKpyIIsSeTcs A0 ONmKalIiero Ienoro 4Yucia,

YTOYHSETCS TpU Heu3MeHHOM L 3HaueHue |, ¥ mpoBepsieTCss BBIMOJHECHUEC
ycnous | =(0,3+0,5)LA.

Tabmma 5
Tun KCC Ae A
K — xoHLIEHTpUpOBaHHAS 0,6 0,6
I' — rny6okas 0,9 1,0
J — xocunycHast 1,4 1,6
M — paBHOMEpHAs 2,0 2,6
JI — monymmpoxas 1,6 1,8

CBETUJILHUKHU C «TOYEYHBIMU» MCTOYHUKAMU CBETa (JIaMITbl HaKaJWBaHUS
u razopaspsianeie Jamnel J(PJI, JIPWU, JHaT wu T.1.) pacmonararoTcs Mo
BEPIIMHAM KBaJPATHBIX, IPSIMOYTOJIBHBIX WM TPEYTOJIbHBIX CBETOBBIX MOJIECH, U
B 00IIIEM CJTy4yae Yucio CBETWILHUKOB B psany N ompenensiercs no hpopmyiie:

N=(L,-2l,)/L+1,

rae |, — paccrosiHue KpalHUX CBETHIIBHUKOB B PSIY JI0 CTCHBI  B.

B ciayudae npsiMOyToibHBIX TTOJIeH paccTrosiHue L, Mexay CBeTWJIbHUKaMU B
pSAIy JOJDKHO OBITH OOJBIIE pPAacCTOSHUE MEXKIY psJlaMu CBETHJIBHUKOB L,.
OOuIenpuHATO BbIAEPXKUBaTh cooTHomeHue Ly /Ly <15. B mnpenene mnpu

Ly =Ly =L momy4nm KBagpaTHOE CBETOBOE IIOJIE.

Mertonuka pacuera CXEMbl pACHOJOKEHHUS CBETUIBHUKOB B I€Xe
POMBIIIUIEHHOTO MpeAnpusTHs 0e3 yuyeTa pacrlojoKeHHUs OO0OpYAOBAHMS U
3aTEHSIIOUIMX KOHCTPYKTUBHBIX 3JIEMEHTOB 3/IaHUA U3JI0%KeHa B Ipumepax 1 u 2.

IIpumep 1.  OcBemieHne  MEXaHUYECKOTO  I[€Xa  BBIMNOJHEHO
JIOMUHECHEHTHBIMU JIamnaMu B cBetuibHHUKax JICII 02, pacnosioxkeHHbIMU B
BUjAEC cBeTAnux JuHUN. Pasmepnl nexa: AXBXH = 48x24x6, M. BricoTa
paboueii nosepxuoctn h, = 0,8 m (mo CHull). Paccrostnue cBeTmibHUKA OT
nepekpeiTs  (Boicota cBeca) h, = 0,5 M.  OnpenenuTh YHCIO PAIOB
CBETHJIbHUKOB U U300pa3uTh CXEMY MX Pa3MEIICHUS.
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Pewenue: 1. PacueTHas BbICOTa CBETHJILHHKA.
h=H —-h, —hp =6-08-05=4,7 m.
2. PaccrosiHue Mexay psaaMu cBeTwibHuKoB: L=h-A., rtne A =14
JUTsl CBETHJIPHUKOB C KOCHHYCHBIM CBETOPACIpEIeIEHHEM B COOTBETCTBUU C
Tabn.5 u 1a61.4.16 [8] . CornmacHo macmopTHHIM JaHHBIM cBeTHIHLHUK JICIT 02
nmeet kocunycHyto KCC. Torma L=h-A4.=4,7-14=6,58M. OxoHUaTEIBHO
NprHUMaeM 3HadyeHue L = 6,5 m.

3. Ywucio PAOOB CBCTHJIIBHUKOB IIPU HX PACIIOJOKCHHH IIApaJICIIBHO
JJIMHHOM CTEHE 1exa:
n=(L,—2I,)/L+1=(L, —2(03+05)-L/L)+1=
 24-2-65(0,3+05)
- 6,5

lp =(Lg —L(n-1))/2=

[Ipunumaem n=4, toraa

+1=4,092 +3,692.

=2,25M.

24 —6,5(4-1)
2

Otnomenne |, k Lg Haxomurca B AuamnasoHe (0,3+0,5)- L, uro

YOOBJICTBOPACT IIPHUHATBIM YCJIOBHSAM. Cxema PaCIIONIOKCHUS CBCTHIIBHHUKOB C
YUYCTOM PC3YyJIbTATOB pacucTa IIpuMCEpa 1 moxa3ana Ha pI/IC2

48 m

2,25

6,5

6,5

24 m

6,5

2,25

Puc.2. Cxema pacnosioskeHusi CBEeTUIHHUKOB mpumepa 1.

IIpumep 2. WucTtpyMeHTanbHBIM 1ex ocBemaercs Jammamu JIPJI B
ceetwibHuKkax PCIT05 ¢ KCC Tuna I'. Pasmepsl iexa AxBxH = 60x30x10 wm.
Hamertutb pa3mereHre CBETUJILHUKOB B I1€X€ MPU 3HAYEHUSX BBICOTHI paboyeit
noBepxHoctd h ,=0,8 M u BbICOTHI cBeca .= 1,2 M.

Pewenue: 1. PacueTHas BbIcOTa CBETUJIHLHUKA:
h=H-h, —hp =10-08-12=8 m.

2. BwiOupas mo Tabn.5 3nauenue A, = 1 s cBeTHJIBHHMKA C TIIyOOKOM
KCC, onpenennm paccTosiHUE MEXAY CBETUIBHUKAMU B PANlY, PACIIONIOKEHHBIM
MApAJUIENBHO JNIMHHOW CTOPOHE II€Xa: L,=h-1=8-1=8 M.
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2. Yucno CBETUJILHUKOB B PAY:
N'=((L,-2I)/L,)+1=(L,-2(03+05)-L,)/L,+1=

_ -=10)- Brroupaem N'=8,
_60-(06+10)8 | _,q.7¢ p

PaccTostHue 10 JJIMHHOM cTeHbI |, MOXKHO ompenenuTh mo Gopmyie:
Iy =(Lp —Lg(N'=1))/2= 60-8-6-1) _,

Otnomenue |y /Ly =2/8=0,25, uro Heckonbko MeHblle 0,3, HO MOXET

OBITh MIPUHATO K peanu3anuu (¢ yuerom pekomernanuit CHull 23 — 05 — 95 mo
YPOBHSIM TOPU30HTAIBHOM OCBEUICHHOCTH OOIIEr0 OCBEIIECHUS B CHUCTEME
KOMOMHHPOBAHHOTO B IPOX0JIax 1exa 6e3 padoyero o00py10BaHus).

4. Yucno psiioB CBETUIHHUKOB:

a) [Ipy pacnojgoKeHUM CBETHJIBHUKOB IO BEpIIMHAM KBaJpPaTHBIX
CBETOBBIX IOJIEH BBINOJIHAETCS paBeHCTBO Ly =Ly =8m. Torma uucio pspos

CBCTHJIBHUKOB:

n=((Lg —2Ip)/Ly)+1=(Lg —2(0,3+0,5)- Ly )/ Ly, +1=
30-(0,6+1,0)-8
8

=(Lg —(0,6+1,0)-Ly)/ Ly +1= +1=415+3,75

Breibupaem N=4 u onpezenseM 4UCIIO CBETUJILHUKOB B IIEXE:
N=nN'"=4.8=32.

YTouHUM 3HAUEHHUE Ib JJIsL BLI6paHHOFO quciia pAa0oB CBETUJIBHUKOB
I =(Lg - Ly(n-1))/2= 30_8'2(4_1) =3m

Otnomenne lp/Ly =3/8=0,375, 4Yr0o yHOBIETBOPSIET  YCIOBUIO
l, =(0,3+0,5)- Ly,

0)IIpu pacrnonoxeHUH CBETUIBHHUKOB I10 BEpUIMHAM IPSIMOYTOJbHBIX
noneil 3Hauenue L, Beioupaem us ycnosust Ly /Ly <15 wmn Ly /15<L, <L;.

Torna ES Ly <8 mwm 533<Ly <8. BoiOupaem 3HaueHue L, = 6 M u

paCcCUUTBIBACM YHUCJIO PAAOB CBCTUJIbHUKOB!

n=(Lg —(0,6+10)Ly )/ Ly +1=0=(06+10)-6

+1=54+5.

[IpyHuMmas 3HaueHHMEe N = 5  ONpeNeNsieM YHUCIO CBETHWJIBHHUKOB B IIEXE:
N =nN'=5-8=40.

[Ipu atom |y :(LB — Lb(n_]_))/2:30_6'(5—1)

=3M KakK ¥ B TIPEIbLAYIIEM

ClIyyae.
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Cxema paCIIoOJIOKCHUSA CBCTHIIBHUKOB IIpUMEpa 2 AJIs1 PaCCMOTPCHHBIX
CIy4aCB pPaCIIOJIOKCHUSA CBCTHJIIBHHKOB II0 BCPIIMHAM KBaApPATHBIX H

IMPAMOYTOJIBHBIX CBCTOBBIX MMoJe MOKa3aHa Ha pI/IC3 OxoHYaTeIbHBIN BI)I60p
CXEMbI PAacCIIOJIOKCHUA CBCTHJIBHUKOB IMPOU3BOAUTCH IIOCJIEC pacydcTa
HauMEHbIIICH OCBCIICHHOCTW B KOHTPOJIBHBIX TOYKAX INCXa W OIPCACIICHUSA

3Ha4YeHUS] KOX(PPUIIMCHTa HEPaBHOMEPHOCTH (ITOJ HAWMEHBIICH MOHUMAETCS
BEJIMYMHA HOPMHUPYEMOU OCBEIICHHOCTH ISl KOHKPETHOTO THIIa TIPOU3BOJICTBA
B cootBetcTBUU co CHuII 23-05 95).

L,=60 m

TR YV 2m 8m 2m

3m
N
Y
D
Y

8m
@
@
@
@
@
6 M

@
@
@
@
@
@
@
@
6m

Lz=30 m
8m
6 ™M

@
@
@
@
@
@
@
@

=
©

8m

@
o
d
d
@
d
o
d
o

/8 S S A S S S e A
1S N N AN S S e Y

=
™

3m

a) 6)
Puc.3. Cxema pacronioskeHusi CBeTHIIBHUKOB TpUMepa 2: a) — JJIsl KBaApaTHBIX
CBETOBBIX IOJIEH; 0) — AJIs PSAMOYTOJIBHBIX CBETOBBIX MOJIEH

1.3. PACUET IPSIMOM COCTABJISIIOIIIEN OCBEIIIEHHOCTH
1.3.1. 3agauu pacuera

[Ipu pacuere ocBetutenbHOM ycTtaHoBKH (OVY), Kak MpaBuiio, ONPEAEIISIIOT
YUCJIO M MOIIHOCTh MCTOYHMKOB CBETa Ui pean3allidi HOPMUPOBAHHOU
OCBEIICHHOCTH B 3aJaHHOM TOYKE INPOCTPAaHCTBA. B HEKOTOpBIX cilydasx
IIPOBOJSAT MOBEPOYHBIE PACUETHI CYIIECTBYIOIIEH OCBETUTEIBHONW YCTaHOBKH C
LEIbI0 ONTUMHU3ALNH €€ KOJUYECTBEHHO — SHEPTE€TUYECKHUX MTOKA3aTEIEH.

B 3aBucHUMOCTH OT OCTaBICHHOMN 3aJ]aul BEIOUPAETCSI METO/1 pacueTa:

- mMemoo KoI(ppuuuenma uUCRONL306AHUA CEEMOB020 NOMOKA —
npeIHa3HaYeHHbIH JUIsi  pacyeta oOOLIEr0  PaBHOMEPHOTO  OCBEILICHHUS
TOPU3OHTAJIBHBIX TOBEPXHOCTEH MpPU OTCYTCTBHM KPYIHBIX 3aTCHSIOLIUX
npeameToB. [l 3TOM ke LEeau CIy>KaT pa3iMuHble YIpOUEHHbIE (POPMBI ATOTO
METOJa;
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- MOUYeYHbll Memoo — CIIYXXHUT JIA pacde€Ta OCBCHICHHA KaK YI'OJHO
PaCIIOJIOKCHHBIX HOBGpXHOCTCﬁ OTOCHUTCJIIBHO CBCTUJIbBHUKA H IIpU JIFOO0M
paclupcaciICHu OCBCIICHHOCTH.

OTMGTI/IM, qTo HC3aBHUCHUMO oT BBI6paHHOI‘O MCTOda pacducTta
OCBCHICHHOCTH pPa3sMCHICHUC CBCTHJIIBHUKOB JOJDKHO ITPOBOAUTCA C YYCTOM
Pa3MCIICHUA O60py,I[0BaHI/IH H CT'0 3aTCHATOIIHNX CBOMCTB.

1.3.2. Pacuer OCBemIEHHOCTH MO MeToay Ko3(ppuumeHTa

HCIOJIb30BAHUS

[Ipu pacuere OCBEUIEHHOCTH OT TOYEYHOTO HCTOYHUKA METOJIOM
ko3 puIreHTa HCIOIL30BaHMS UCTIONB3YeTCs paboyast hopmyra:

N.-D- . .
Eg= N2 JK, U3 KOTOpPOH B 3aBUCUMOCTH OT IOCTAaBJICHHOM 3a/1aun

S-z-K,

MO>KHO IMOJIYYHUTh:
. . Ey-S-z2-K, |
- CyMMAapHbIil CBETOBOM MOTOK JIaMIT CBETUJIbHUKA b = :
N -1
E,-S-z2-K,
- YUCJIO CBETHUJIHLHUKOB N = o )
‘n

3HaueHne Kod(puimeHTa MUHUMAIBLHON OCBEIICHHOCTH Z HA TPAKTHKE
NPUHUMAIOT paBHBIM 1,15 mpu pacnoyioKeHUU CBETUIHLHUKOB MO BEpIIMHAM
KBaJIpaTHBIX CBETOBBIX Mmojed W Z = 1,1 mnpu OCBEIIEHUU JIMHUAMHU
JIOMHUHECIICHTHBIX CBETWJIBHHUKOB. B yCTaHOBKax OTpPa)KEHHOTO CBETa WM
XOPOIIO OTpaXKarIMX cTeHax Z = 1.

[Ipy W3BECTHOM 4YHCIIE CBETHJIIPHUKOB pPACCUMTHIBACTCA MOTOK @ wu
BBIOMPAETCS M0 KAaTaJOTy CTaHJAapTHAs jaMmIia TakK, YTOOBI €€ IMOTOK OTINYaICS
OT pacueTHOTo 3HayeHus moroka @  He Oomee, yem Ha -10 +~ +20%. B
MIPOTUBHOM ClTydae KOppeKTupyercs 3HaueHne N.

[Ipu pacueTe OCBEMICHHOCTH OT CBETANIMX JMHUN JTFOMUHECIICHTHBIX
CBETUJILHUKOB B BBIp@XEHHWE 11  FE, TIOJICTaBIACTCS YHCIO PSIOB N BMECTO
qucia CBeTUIbHUKOB N, T.e..

_n-®d-q
"TS.z2K,
HpI/I BBI6paHHOM THUIIC CBCTHUJIIBHUKA C JIIOMUHCCIHCHTHBLIMH JIaMIIaMHU WU
CYMMApHBbIM CBETOBBIM ITIOTOKOM Z CDH YHUCJIO CBETUJIIBHUKOB B psAay NC.J‘I_

()
> ®u
CymMapHasi jaiuHa Ncai CBETHJIBHHKOB JIONKHA OBITH CONOCTABUMOM C

)1J'IHHOI>1 MMOMCIICHUA W B CIy4dac OTIHMYMA BO3MOXKHa pCaliM3alivsd OAHOTO U3
TPEX CIIy4UacB:

rae @ — cyMMapHbINA MOTOK JaMIl CBETSIIEH JTUHNUM.

(cBeTsmert mMEMKM) paBHO: N, =
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1) IIpu npeBbIICHUS AJIUHBI CBETSIICH JUHUM HaJ JUTMHOW MOMEIICHHS
BO3MOYKHBI CIICYIOIINE PEIICHUS:

a) YBEJIMYEHHE YMCIIa PSJIOB CBETSIIUX JIMHUM;

0) KOMIIOHOBKA PsAJIOB Ha CABOCHHBIX (CTPOCHHBIX U T.JI.) CBETUIHLHUKAX;

B) MPUMEHEHUE JTIOMUHECIICHTHBIX JIaMIT C OOJIbIIUM 3HaueHueM @y,

2) YCTpOHCTBO HENPEPBIBHOTO Psijfia CBETHJIBHUKOB MPU PAaBEHCTBE JJIMH
CBETSAIIEH JIMHAY U TIOMEIICHUS.

3) YCTpoicTBO pa3phIBHOTO psijia CBETHJIHLHUKOB CBETAIICH JIMHUW C
PaBHOMEPHBIMH  PACCTOSHHUSIMH ~ MEXKIy  CBETWIBHUKAMH B DSy,
YIOBJIETBOPSIONIETO YCIOBUIO, YTO PACCTOSHUE MEXKAY CBETWIHBHUKAMH A HE
IIPEBBICUT ITOJIOBHHBI pACYCTHOM BBICOTHI .

Koadpdumment wcmonp3oBaHus 1), ONPEACISAIONUNA  SKOHOMHUYHOCTD
cBeTwIbHUKA, 3aBucuT oT ero K.ILJ. (mpomoprimonansuo), KCC, or
K03(P(PULIMEHTOB OTPAKEHUS NOTOJIKOB Py, CTE€H P;, PACYECTHOH ILUIOCKOCTU P,
U OT 3HAYCHMS MHJIEKCA TIOMEIICHUs i, KOTOPBINA ompenensercs rno ¢hopmyse:

i=———, r11ae 4 u B— CTOpOHBI IOMENIEHUS; S — €ro IUIONIa/Ib;
h(4+ B)

h — pacuetHas BbICOTA.

3aBHUCHUMOCTB 1] OT TIEPEUUCICHHBIX (DAKTOPOB YUHUTHIBACTCS TEM, UTO IS
KOKIOTO  CBEeTWIBHWUKA WM  TPYNIBl  CBETWJIBHHKOB C  OJWM3KAMH
XapaKTepUCTUKAMH  COCTaBIISIETCSt  OTJEeNbHass Tabiauna Kod()PUIMEHTOB
UCIIOJIb30BaHUs, B KOTOPOM TakK)Ke€ YUUTHIBAECTCS XapaKTEPHOE 3HAUCHUE A
CBETWJIbHUKA U KOY(PUIIMEHTH OTpakeHus. OTMETUM, 4TO KOIPPHUIIUEHTHI
OTpPaXEHUSI OLICHUBACTCS CYOBEKTUBHO WJIM MPEINOJIOKHUTEIBHO M TaK KaK MX
TOYHbBIC 3HAUCHUS] HEM3BECTHBI, TO U3 YCPETHEHHBIX 3HAUeHU p,= p.= 70; 50;
30; 10% wu p,=30; 10; O % BeIOMparoTCAd UX HauOOJEE BEPOATHBIE
COUCTaHUA .

3HaYeHUsT MHICKCA MMOMEIICHUs | ¥ KO3 (HUIIMEHTa UCTIOJIB30BaHUSA 1) B
GYHKIMA MO TIOMEIIEHUS W KO3(PQPHUIIMESHTOB OTPaKECHUS TPHBEACHBI B
MIPUIIOKEHUH 4.

IIpumep 3 BuIMONMHUTE CBETOTEXHHUYECKUNW pacdeT OCBETHTEIHHOU
YCTAaHOBKM MEXAaHMYECKOro IieXa 1o JaHHeIM npumepa 1 wmeTomom
ko3 dulreHTa UCTIOTH30BaAHUS.

a) [lo tabn. I12-3 u I12-5 npumoxenus 2 s oOMIEr0 OCBEIICHUS B
cucteMe komOuHupoBanHoro npuanmaem FE, =300k u K,=1.5.

B kauectBe mctouHuka cBera BeiOuMpaem jamny JIb-80 ¢ HOMHMHaTBHBIM
cBeToBbIM moTOKOM @D,=5200 nx (cm tabdn. I11-1), B cBerunsuuke JICIT 02
(rpymma 2 cornacHo ta6im. 3.2 [8]).

0) OnpenesnsieM UHIEKC TOMEIICHUS:
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i — A-B _ 48-24 _
h(4+B) 4,7-(48+ 24)

B) [To 3HaueHWIO | W MPUHATHIM 3HAYCHHUSAM KOA(P(GHUIIMESHTOB OTPaKCHHUS
pn=0.7;, p.=03; p,=0.1 (cm Tabn. I14-3 npunoxenus 4) HaXOAUM IO
naHHbIM Ta01. [14-4 K03 dunneHT ncnonp3oBaHus cBeToBoro motoka 1 = 0,69.

r) OnpenensieM CBETOBOM MMOTOK OJHOIO psaa Jiamn (10 pPacyeTHBIM

JTaHHBIM rpuMepa 1 3HadeHune N = 4):
E,SzK, 300-15-48-24-11

D= = 2006608,7 M.
Nn 4.0,69
1) Yucao cBEeTHIIBHUKOB B psiy (Kax bl CBETHIIBHUK C IByMS JIAMITaMH):
N, = o 2006608,7 _19.86.
20, 2-5200

[Mpuanmaem N, =20, Ttorma mpu mmHe cBeTriibHuka JICIT 02 (mo [8],
1a01.3.9) |.,=1,534 M cymMapHas JJIMHa CBETHJILHUKOB B PSJTy COCTABUT:
L, =17, =1534-20=30,68 M <48 M.

[Ipn pacmoyioKEHUH CBETHJIBHUKOB B PSAJI CYMMAapHBIH pa3pbiB MEXIY
CBETUJILHUKAMU COCTABUT: Zi =La - Ly =48-30,68=17,32 m.

Torz[a PaCCTOAHUC MCIKAY COCCAHUMHN CBCTUIIbHUKAMMU B PAOY COCTABHUT!
A=Y A/(N., +1)=17,32/(20+1)=0,821<05-h=4,7/2=2,35u.

[Ipy TOMYyYEHHOM COOTHOIICHUH Mexay A u h/2 psg CBETHILHHKOB
MOYHO CUMTATh CIUJIOIIHBIM (CIUIONTHAS CBETSIIAs JTUHUSA).

Ilpumep 4. BbINMOTHUTH CBETOTEXHUYECKHI pacueT OCBETUTEIHHOU
YCTAaHOBKA MHCTPYMEHTAJIBHOTO II€Xa IO JaHHBIM TpuUMepa 2 METOJIOM
kKod(dduIeHTa MCMONb30BAHUS MPU 33JAHHBIX 3HAYEHUSAX KOA(DHUIIMEHTOB
orpaxenus p,=0,7; p.=0,5 p,=0,1.
4B 6030 _
" h(4+B) 8(60+30)

0) ITo manubiM TaGa. 5.9. [8] wmu 114-4 nnsg HaWACHHOTO 3HAUYCHUS | H
3aJaHHBIX KOOQMHUIUEHTOB Py, P, Pp OnpenenseM 3Hadenue m = 0,76 (i
ceetuiabHKKa PCIT 05 ¢ KCC Tuma T).

B) [Ipu E, =300k u K,=15 nmomyunm pacueTHOE 3HAUCHHE CBETOBOTO
MOTOKa OJHOW Jammbl (CBETWJIBHUKH  PACIOJNIOKEHBI 10  BEPIIUHAM
MPSIMOYTOJIBHBIX TOJICH ):

Eu-K3-S-z 30-1,5-60-30-115
N-nm 40-0,76

[To pesynbraram pacyera mo gaHHbIM Ta0id. [11-1 BeIOuMpaeM yammny Tuma
SPX EKO ARC 295 W ¢ HOMHHAJIBHBIM CBETOBLEIM HOTOKOM @,=32000 1M
¢upmer  Silvania wim namny Tuma NAV E 400 DE LUXE  ¢upmer  Osram.

a) OmnpenensieM UHICKC TIOMEIICHUS. |

b = =30641,45 M.
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1.3.3. Toyeunblidi MeTOJA pacuyera MPsAMOIi  cocTaBJIAIOIIEH
TOPU30HTAJIBLHOI 0CBEIIEHHOCTH

CraButcs 3amaya oOecrnedyeHUs HaUMEHBIIEH OCBEIIEHHOCTH MpH
BBIODAHHOM THII€ CBETUJIBHUKOB C TOYEUHBIMU M3Iy4aTeNIsIMH, a TaKXKe HuX
pacmoyio)keHusT U u3BeCTHOM Ko3(dduimente 3amaca K, Pacder Bemercs s
HauUXyAIIero ciy4das, T.€. JJIsi TOYKH, HAaUMEHEE OCBEIIECHHOW B IMpejenax
MOBEPXHOCTH HA KOTOpOW JOKHA OBbITh oOOeclieueHa HOPMHUPOBAHHAs
OCBEIIEHHOCTh. JIJIT 3TOro omnpeaesstorT pacctossuue di OT KOHTPOJIBHOW TOYKH
0 TPOEKIMU KaXKJOr0 CBETWJIBHMKA HAa PACUETHYIO IMOBEPXHOCTb U IO
rpa¢pukaM TPOCTPAHCTBEHHBIX W30JIOKC [8] wmimum ¢ ucmonb30BaHUEM
aHamuTHyeckoro BeipakeHuss KCC, mpu HM3BECTHON pacueTHOH BbIcoTe N,
HAXOMSAT 3HAYCHUEC OTHOCUTEJIHHOW OCBEIICHHOCTH € WM e (I JIaMIbl CO
cBETOBBIM MMOTOKOM B 1000 M) KaXIOro CBETWIbHUKA M, CyMMHUPYS HX
pacyeTHbIE 3HAYEHUSI, ONPEAEISAIOT CYMMapHYI0 OTHOCUTEIBHYIO OCBEIICHHOCTh
Ye WM X€ OT IPYNNbl CBETWIBHUKOB B KOHTPOJIBHOM TOuke. BiusHue
YAQJICHHBIX CBETUJIbHMKOB, HA YYTCHHBIX B JaHHBIX CyMMax, a TaKXe CBETa,
OTPaXEHHOTO OT CTEH W MOTOJIKOB IMOMEIICHUS, YUUTHIBACTCS KOADOUIIMEHTOM
JOTIOJIHUTEILHOM OCBEIIEHHOCTH WM. M3-3a CJIOKHOCTU pacdyeT TOYHOTO
3HaUC€HUA  KO3(P(UUMEHTa  JTONOJHUTEIBHOM  OCBEIIEHHOCTH  OOBIYHO
npuaumaror | = 1,0 + 1,2. Torma 3HaueHHe peain3yeMoro CBETOBOTO MOTOKA
@ omnpenensiercs mo Gpopmye:

cD:1000-EH-K3-h2 1000 Ey - Ky -

, M, uwimm O = , JIM,
rae nu- KIIJ ocBerutenbHOoro mpubopa ajisg HUxHEH nomycdepsl (mpu

WCITIOJIb30BAaHUU TPA(DUKOB JIMHEHHBIX HU30JIFOKC HE YUUTHIBACTCS).

OTmeTuM, 4YTO TMpu OOIIEM pPABHOMEPHOM OCBEIEHUU KPYIHBIX
MOMEIICHU OCHOBHBIMU KOHTPOJBHBIMH TOYKAMHU, B KOTOPBIX OMPEIEISIOTCS
MUHUMAJIBHBIE 3HAYE€HHs] CYMMAapHOM OTHOCUTEIBHOM OCBEIIEHHOCTH XE,
SBJISIETCS] LEHTP YIJIOBOrO MOJISI U CepeArHa €ro JJIMHHON CTOpOHbI. BO3MOXKHbI
U IPYyTUE TOYKU C YIETOM BIHSHHSI 3aTCHSIOIINX O0OBHEKTOB.

[Tocne onpenenenus 3Ha4YeHUSI CBETOBOTO noToka @ moadupaeTcs namia,
CBETOBOM MOTOK KOTOPOH OTJIMYAETCs OT pacueTHoro He Oosiee ueM Ha (-10 +
+20%), W T1TpuM HEBO3MOXXHOCTH MOAOOpa OJW3KOW IO IapaMeTpam
KOPPEKTUPYETCS MOJIOKEHUE CBETHJIBHUKOB (MEHSETCSI YUCIO CBETUIILHUKOB B
PSAIY WIH YUCIIO PSAOB).

Brrnenpuseaennyo  ¢opMyiy ISl IOTOKa () MOXXHO TaKXKe
UCIIOJIb30BaTh JUIsS OIpPENECHHUs] OCBEIIEHHOCTH B KOHTPOJIBHOM TOYKE INpHU
U3BECTHOM CYMMapHOM CBETOBOM MOTOKE CBETUJILHHUKA (JIAMITBI).
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IIpumep 5. BrIMOJHUTH TPOBEPKY CBETOTEXHUYECKOTO pacueTa Impumepa
4 toueyHbIM MeTomOM. (CXema pacmoJiOKeHWs CBETWJIBHHKOB TIOKa3aHa Ha
puc. 4. KoHTposibHas TOYKa A pacrosiokeHa B CPEIUHE MPSMOYTOJIBLHOTO TOJIS
pasmepoMm 6x8 M, a Touka b B cpeauHe JIMHHOW CTOPOHBI CBETOBOTO TOJIS.
Paccrosane d; omnpenensercs 1O TEOMETPHUECKOMY IIOCTPOCHHIO €
UCTIONBb30BaHueM puc.4. OTHOCHUTENBHBIE OCBEHICHHOCTH OT  KaXJOro
ceetwibHuka PCII 05  HaxomaTcss MO MPOCTPAHCTBEHHBIM H30JIOKCAM
YCIIOBHOM TOPH30HTAIbHOM ocBemeHHocTn puc.6-30 [8]. Pesynbrarel pacuera
YIIOMSIHYTBIX BEJMYUH C YY€TOM KOJIMYECTBA PABHOYAAJIEHHBIX CBETUIBHUKOB
IpUBEICHBI B Ta0I1.6.

Tabmua 6
Touka Homepa di,m e,M n-e, 1K | Xe, K
CBETHJILHUKOB

1,2,3,4,5 5 35 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 0,08 016 | 1307
10 12 0,11 0,11

60 m

@
©)
©)
O
O

Puc.4. Cxema pacnonoxeHus CBETHJIBHUKOB MPUMEPOB 2 | 5.

CyMmmapHasi OTHOCHUTENbHAsl OCBEIIEHHOCTh B TOYKE b OKa3bIBaeTCs
MeHbplle 4YemM B Touke A. CrnegoBarelbHO, TIpsAMas COCTAaBJISIONIAS
TOPU3OHTAIIBHOM OCBELIEHHOCTH B TOYKE b OKa3bIBa€TCd HAUMEHBIIEH U
MMEHHO B HEW HEoOXOAMMO ONpeneiuTh (HaKTHYECKYI0 OCBEIIEHHOCTD.
[Tpunumas 3nauenue | = 1,1, nomyuum:
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_®, -p-2e 32000-11-13,07
©1000-K,  1000-15
@PaKTHYECKas OCBEIICHHOCTh OTJIWYAeTCs OT HOpMUpoBaHHOU £,=300 ik
Ha 7,16%,4TO BHOJIHE HOMYCTUMO.

= 321,493 1K.

1.3.4. PacyeTr TOYE€YHBLIM METOA0M C HCIHOJIb30BAHUEM AHAJIUTHYECKOI O
BbipaxkeHus KCC

Pacuer TroOpHU30HTaNIBHON  OCBEMIEHHOCTH TOYEYHBIM  METOAOM C
WCMOJIb30BAHUEM TMPOCTPAHCTBEHHBIX W30JIIOKC HE OTIMYACTCS BBICOKOU
TOYHOCTBIO M3-32 HMHTEPIOSLMN 3HAYEHUN OTHOCHUTEIIBHOM OCBEIIEHHOCTH.
Bonee TouHble pe3yabTaThl MOKHO MOJYYUTh MPU PacyeTe TOUECYHBIM METOJA0OM
C uCHojJp30BaHueM aHanuTudeckoro BbipakeHuss KCC wu3 Ttabn. I13-2 ans
3aJJaHHOTO (BBIOpAHHOTO) THIIA CBETHJIbHHUKA v HU3BECTHBIM
CBETOPACIPEACIICHUEM.

IIpumep 6. BoinoaHUT, TPOBEPKY CBETOTEXHUYECKOTO pacdera npumMepa 5
TOYEYHBIM METOJAOM C MCIOJb30BAHUEM aHAIUTHUECKOTO BbIpaxeHus KCC
ceetwibHuKa PCIT 05. Cxema pacnonoeHus: CBeTHIIBHUKOB TTOKa3aHa Ha puc.4.
KoopauHaThl KOHTPOJIBHBIX TOYEK M paccTossHUs i B3ATh 1O IpUMEpy 5.

B cooTBercTBUM ¢ JaHHBIMU 3aBojila — W3TOTOBUTENs Mo Tabn. [13-1
onpenenseMm, uro cBeTwibHUK PCIT 05 umeer KCC Ttuna I', ananuTudeckoe
BBIPOKEHHUE KOTOPOH, B COOTBETCTBUH C Ta0. [13-2, umeet Bu:

o =1gcos(na), rae n=1,64; 1,=800 K.
o

Ecmu o > —, 1o 3Hauenune |,=0.
n

OCBEIIEHHOCTh B KOHTPOJIbHOH TOYKE B COOTBETCTBHUM C OCHOBHBIM
3aKOHOM CBETOTEXHHUKH OMpPEaeIIsieTCs 1o hopmylie:

|, cos
EA — o i B’
r
rac r — paCCTOHHI/Ie 10 HpﬂMOfI MC)KI[y NCTOYHHUKOM HSHYIICHI/IS[ 51

KOHTPOJIbHOM TOYKOH, M; [3 — yrojg MexIy HampaBlieHUEM CHWIbl CBeTa [, U
HOPMAJIbIO K TOBEPXHOCTH.

[Ipu ocCBelmIeHMM TOPU3OHTAIBHOW IUIOCKOCTH B3aUMOCBSA3b MEXIY
YKa3aHHBIMH BEJIMYMHAMH MOXXHO YCTAaHOBUTH IO PUC.D.

J{1s1 TOpU3OHTAIBHOM MIIOCKOCTH U3 PUC.D CIIENYET:

. HL .
oc:B:arctg%;r=1/h2+di2;r=L 4 n
|
|
|

cosa '

| .
Torna: ! N
8 n g >
|
|
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3 l o cos (arctg O::)

h? h?
Puc.5
[Tockonbky KCC cBerunbanka PCII 05 HopMupoBaHa Kk CBETOBOMY MOTOKY
B 1000 1M, TO BBIp@XKEHUE [JI1 OTHOCUTEIBHOM OCBEIICHHOCTH €5 B

KOHKPETHOM CJIy4ae ¢ y4eTOM BblpakeHus misg  E, w 3HadeHuid | = 800 nm u
n=1,65 npuHUMaeT BUL:
800-cos(,65- a) cos® a
ea = .
h2
PesynbraTel pacuera OTHOCUTEIBHBIX OCBELICHHOCTEH €4 U €5 B

KOHTPOJIBHBIX TOYKAX PHUC. 4c YUYCTOM JAaHHBIX TabJ1. 6 u OT'paHUYCHHUA Ha YyIoJl

[e]

o< MIPUBE/ICHBI B Ta0JI. 7.
Tabmuia 7
Touka Homepa di, m ri, M o, Tpam. e, JIK n'e, nx Xe, JIK
CBCTHUJILHHUKOB
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 15.18 126 | 1492 | 576 0 0 16,536
10 14,42 14,42 56,3 0 0
90° o
B Ttabmuue 7 ydreHo, 4yTo mpu O > c " 54,54° 3nawenme L = O,

CJIEIOBATEJIbHO U OTHOCUTEIIbHASI OCBEIIEHHOCTh PaBHA HYJIIO.

Kak 1 B mpuMepe 5 OCBEHIEHHOCTh B TOYKE b MEHbIIE 4yeM B TOUKe A U
MMEHHO B Touke b HeoOXxoaumo omnpenenuTh (PaKTUYECKYH0 OCBEIIEHHOCTD.
[IpyHuMas 3a HOMHHAJIBHBIA MOTOK Jammbl npumepa 5 npu p=1,1 u K3=1,5,
HOJIYYHM:

E_ Opyuxe _ 32000-1,1-16,536
1000- k3 1000-1,5

Takum  oOpa3oMm, (akTHdeckas  OCBEUIEHHOCTb  OTJIMYAETCA  OT
HopMmupoBanHou FE,=300 nx Ha +29,34% nporuB +7,16% npumepa 5, yto
MOJYEPKUBAET MPEUMYILECTBO TOUEYHOTO METOJIa pacueTa C HCIOIb30BaHUEM
aHanmutudyeckoro BblpaxkeHuss KCC Hag MeTogoM pacyera MO yCIOBHBIM
M30JI0OKCaM M METOJIOM KO3 (DUIIMEHTA UCTIOTh30BAHMUS.

=388 k.
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1.3.5. Pacuer ocCBemIeHHOCTH Ha TOPH30HTAJBbHON IUIOCKOCTH OT
cBeTsAIIeH JUHUM (PAIOB JIOMUHECHEHTHBIX JIaMII).

C y4eToM MHOTHMX HM3JIy4aTelIed CBETSIICH JIMHUKM pabodas (opmyna s
pacuera JIMHEHHOM IJIOTHOCTH CBETOBOrO moToka @' mMeeT BU!

1000-E, -K, -h CD'-u-Zs

= NJIn =

n-y e 1000K, -h

OTHOCHTENbHAS OCBEIICHHOCTh B KOHTPOJIBHOW TOYKE OMpPENEISETCS TIO0
dbopmye:

!

I L'yp'?+1 L’

g=——" +arcty ——
J1+p'?

T 2(p?+1) | L2+ p?

Ha ocHoBaHMM pacyeTHOTrO 3HAYECHHS JIMHEHHON TUIOTHOCTH TOTOKa @',
MOJIY4YEHHOT0 1Mo padoueit ¢Gopmyse, IMPOU3BOJUTCS KOMIIOHOBKA CBETSIIICH
nuHuU. [Ipy 5TOM BO3MOXKHBI J1Ba BApUAHTA!

1)ITo u3BectHbiM 3HaueHusIM D' M L., KOMIIOHOBKA CBETSINEH JIMHUU
MIPOBOJUTCS IO MeTouKe 1m.1.2.5.

=1 -f(p,L")

o D
2) 1Jis TOCTaTOYHO JUIMHHBIX CBETSINUX JHHUHA ONpPEneasioT | +1= o

U, IpUJaBas pazauyHble 3HaueHusd @, BbIOMPAIOT NOAXOAAIIMI BapuaHt. [Ipu
aToM o |, MOHMMAIOT JTMHY CBETHIIHLHHKA.

3)

IIpumep 7. BoImoMHUTE TPOBEPKY CBETOTEXHUUECKOTO pacueTa mpumepa 3
TOYEYHbIM MeTOAOM. (CXeMa paclojOoKEHHs CBETAIIMX JUHUM I0Ka3aHa Ha
puc.6.

KoHTponbHy10 TOUKy A BhIOMpaem Ha pacctosHuu 10 METpOB OT KOPOTKOH
CTEHBI MOCPEAVHE MEXAY KpalHMMH pslaMH B 3TOM ciyyae OTHOCHUTEIbHAs
OCBEIICHHOCTD OIpeesseTcss oT 2N noaypsaoB (N =4 B npumepe 3).

48 m

1 5 2,25
325 3 o A 6,5

2 3,25 6

s

< 6,5

N 3 7
6,5

4 8
2,25

10 ™

Puc.6. Cxema pacnonoxeHus: CBeTALIMX JIMHUHI mpuMepoB 3 U 7.
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OTrMeTuM, 4YTO KOHTPOJBHYIO TOYKY IIpU TPOBEPKE OCBEIEHHOCTH
CBETSIIUMH JINHUSIMH CIIEAYeT BBIOMpPATh ONMKe K KOHILY CBETSILEH JIMHUU, TaK
Kak npu Oonbinoi amuHe paaoB (L. >2h) cuimbHO ckas3biBacTCs yMEHbBIICHUE
OCBEUICHHOCTH Yy UX KOHIOB (IPUMEPHO BABOE IO CPAaBHEHUIO C
OCBEIICHHOCTBIO LIEHTPAIBHBIX YYaCTKOB).

3HaueHue Pij U Lo A KaXIOro MOJypsAda ONPEAENseM C Y4YETOM
TeOMETPUUECKUX pa3MepOB 0003HAUEHHBIX Ha puc.2 u puc./

P. L. o
HopmupoBaHnHbie 3HAYEHUS Pi’zr' u L= F]‘*' IpY 3HAYEHUH PaCUETHOU

BbICOTBI h=4,7 M (10 JaHHBIM NpuMepa 6) MpHUBEICHBI B Tabn.8. 3mech ke
NPUBEICHBl 3HAYCHHWS OTHOCUTEIBHOW OCBEIIEHHOCTH, HaWJCHHBIE IIO
JMHEHHBIM M30ir0KcaM puc. 6-38 [8]. Pesyabrarhl pacdyera ¢ ydeTom
PaBHOYNANEHHBIX CBETSIIUX JIMHUM MPUBEICHBI B Ta0J1.8.

Tabmnuma 8
O603HaueHue noaypsaa Pi,m Lcgi,M P'; L' g, JIK Xe, K

lu?2 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 | 069 8,08 2x100 e

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

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

[Tpunumas 3Hayenue W = 1,1, onpenenseM JUHEHHYIO MIIOTHOCTH MOTOKA
OJIHOTO PsiJia CBETWJIBHUKOB KaK CIJIOIIHOM CBETSAIICH JIMHUU:
1000-E, -K.-h 1000-300-15-4,7
D' = H =3 - =4675,89 nm/m.
[T 11-411,2
dakTHUUeCKas IJIOTHOCTh CBETOBOrO MOTOKA paAna u3 20 CBETUIIBHUKOB
tumna JICIT 02 ¢ namnamu JIb-80 (cBeToBoit moTok 5200%2, mm):
,  2d_N,_  2-5200-20
CD(baKr = — =
L 48

CB

=4333, 1M/M.

C yderoM TMOJY4YEHHBIX pPE3yIbTaTOB (PaKTHUECKass OCBEIICHHOCTh B
KOHTPOJILHOM TOUKe Oy/eT paBHa:
Dy 43333
wae = By ———=2300-
() 4675,89
HOPMHPYEMO# ocBemeHHOCTH E, ( momyckaeTrcs OTKIOHEHWE B Mpeeliax

or -10% no + 20 %), 4TO BNOJHE IPUEMIIEMO.

E =278,02 IK, yto Ha  6,9%  MeHblue

d
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1.3.6. PacyeTr ocBeleHHOCTH OT CBeTsiel JUHUM € MCIOJb30BAHUEM
aHaauTH4eckoro Boipakenus KCC.

[Ipu pacuere OCBELIEHHOCTH OT peajbHBIX CBETHJIBHUKOB JEJIaeTCs
JOMYIIEHUE, YTO B MPOAOJBHBIX IJIOCKOCTSIX CBETOpACIHpE/CNICHUE SBIISIETCS
KOCHHYCHBIM, a B TIONEPEYHOM TIUIOCKOCTH 3aJla€TCs MAacIOPTHOM KPHUBOM
I,=f(a). B aTOM Ccity4ae i1 TOPU30HTAIBLHOM INIOCKOCTH (opMyrta Jijis pacueTra
OTHOCUTEJIHHOM OCBEIIEHHOCTH OyAET UMETh BUJ:

1,h? L../h?+ p2 Les
= 22 5 ZCB 5 tarcty ———— |,
2(h* + p©) LCB+h +p \/h2+p2

IJIe BCE MEpEeMEHHBIC, BXOAIIME B (OPMYITy, UMEIOT CMBICT, U3JI0KCHHBIN
B mmyHkTe 1.3.5.
JIuHelHas I0THOCTH MoTOKa @' ompeaensercs Mo U3BECTHOM pacyeTHOU

dbopmyie:

+ 1000 E;K3h
J7RF '

O

H[!HMC[! 8. BEIIOJHUTE IMIPOBCPKY CBCTOTCXHHUYCCKOI'O pacCucTa IIPpUMCPOB

3 U 7 TOYEYHBIM METOJAOM C HCIIOJIb30BAHUEM AHAJUTUYECKOTO BBIPAKECHUS
KCC.

Pemenne. Cornacuo tabnuie [13-1 ceerunbauk JICIT 02 xapaktepusyercs
KpuBOM cuiibl cBeTa Ttumna /I, a ananutuyeckoe Boipaxkenue KCC mo taba. 113-1
UMEET BUI:

Il =lgcosna, nmm |, =330cosna kx, rae o= arctg %; n=1.

C yyeToM qaHHBIX npuMepa 7 (MIPH 3HAYCHUU PaCYCTHOM BBICOTHI N = 4,7M)
pacyeTHbIC 3HAUYCHUS OTHOCUTEIILHON OCBEIIEHHOCTH MTPUBEEHBI B Ta0. 9.

Tab6mauia 9
Obosnaterye Pi, M Lepis M o, Tpaj lo, X1 g, JIK Xg, K
noJrypsijia
lu2 3,25 10 34,66 271,438 2x136,11
3 9,75 10 64,26 143,315 16,812
606,936
4 16,25 10 73,868 91,679 3,439
5u6 3,25 38 34,66 271,438 2x144,02
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7 9,75 38 64,26 143,315 21,034

8 16,25 38 72,868 91,679 5,39

3HaveHHE JTUHEHHOHN TUIOTHOCTH CBETOBOTO IMOTOKA Ipu L = 1,1 cocTaBuT:
o — 1000 E;K3h _ 1000-300-1,5-4,7 3167924
M- 2ZE 11-606,936 ., JIM/M

dakTrUuecKas IOTHOCTh MoToka psaaa u3 20 ceetminbHukoB Thna JICII 02 ¢
nammamu JIb-80 (cBeToBoit motok 5200%2, 1m):
®,-2-N., 5200-2-20

@ om = = 4333,33 mv/m.
Les
DaKTUYECKas OCBEIICHHOCTh B KOHTPOJIbHOW TOYKE:
CD'
E g = Epy — st = 300433333 _ 410,363 x,
D 3167,924

41O Ha 26,894% Oobllle HOPMUPOBAHHOW OCBeleHHOCTH Ey 1 Ha 31,989%
0oJbllIe pacyeTHON (PaKTUYECKOM OCBEIIEHHOCTH Npumepa 6.

3HAUUTENBbHOE pa3Iuuue pe3yJbTaTOB pacuera MnpumepoB 7 u 8
OOBsCHAETCS OOJBIION TMOTPEIIHOCTHIO TPH CUYUTHIBAHUHM PE3YJIbTAaTOB C
rpaMKOB NPOCTPAHCTBEHHBIX HM30JIOKC, IMO3TOMY IpU HMCHOJb30BaHUHU
KPYTJIOCUMMETPUYHBIX ~ CBETHJIBHUKOB  II€JIECOO0pAa3HO  HKCIMONb30BaTh B
pPacyYETHBIX BRIpAKECHUAX aHanuTH4Yeckue BeipakeHuss KCC.

1.3.7. YdeT oTpakeHHOIi cocTaBJIsIIOIIEll 0CBEIIeHHOCTH.

[Tpu BbICOKMX 3HaYeHUSX KOA(P(ULUMEHTOB OTPaXEHHUs IOTOJKA, CTEH,
moja, a TaKXkKe B TeX CIIydasx, KOTZa CBETHWJIBHUKM HE OTHOCATCS K KJIACCY
OpsIMOTO CBETa, NPU TOYEYHOM METOJAE pacuera HEeOoOXOAMMO YYHMTHIBATH
OTPaXEHHYIO COCTABIJIIONIYIO OCBEIIEHHOCTH. B gaHHOM ciydae Oouee
1€J€CO00pa3HO BOCMOIb30BATHCS U3BECTHBIMU MPUOIMKEHHBIMHU PELICHUSIMU.

[Ipy paBHOMEPHOM OCBELIEHWHM WM TpPU HEOOJBUIOW CTENEeHH
JOKaJIM3alyy OTPAXAIOLIYI0 COCTABISIONIYI0O MOYXHO CYUTAaTh PABHOMEPHO
pacrpeneseHHoN 10 IUIOIIAaAN IIOMEIIEHUS W IIPU pacyeTe OCBETUTEIIBHOU
YCTAaHOBKM Ha HOPMHUPYEMYIO OCBEHIEHHOCTb C YYE€TOM OTPAKEHHOU
COCTAaBJISIIOIIEH (hopMyIta JiJIsl pacuera mociieIHeld UMeeT BU/I;

En— N(D(T]p —ﬂr)
07 s kg

rae N — gyncino cBeTunbHUKOB; @ = D -7, — CBETOBOM IOTOK MCTOYHHUKA

ceera ¢ yuetoM KIIJ[ cBeTunbHUKA 155 P, — CyMMapHBIN CBETOBOM MOTOK JIAMIT
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CBETUJIBHUKA; 1), — KOO(Q(OHULHEHT UCIIOJIb30BaHNsl CBETUIBHUKA IIPH 33JaHHBIX
3HaYCHUSIX  KOA(P(UIMEHTOB  OTPaXEHUS  TMOTOJIKA, CTEH, PacueTHOM
IOBEPXHOCTH MJIH TOJIA Py, Py Pp; Nr — KOIPPHUIUEHT UCIIOIB30BAHUSA YEPHOTO
nometeHus (npu p,=p.~p,=0 no tabn. [14-4); S — nmnonags NOMeIeHu, Mz; K3
— K02 PUIMEHT 3amaca.

B cityyae CHIIBHO BBIpQXKEHHOW JIOKAIM3AMU OCBEIICHUS MOYKHO CUUTAT,
YTO TpsiMasli U OTpaKEHHasl COCTABISAIONIAs OCBEIICHHOCTH PacHpeiesieHbl C
OJIMHAKOBOW CTEMEHbIO HEPAaBHOMEPHOCTU. B »TOM cliyyae cyMmmapHas
OCBEIICHHOCTh B KOHTPOJIBHOW TOYKE YMHOXKAaeTcs Ha KOIP(GUIIUECHT

Mp
HEPaBHOMEPHOCTHU r=—"-.
Nr
N
Torzma cyMMapHasi OCBELIICHHOCTb paBHa:  E =) Ejy .
i=1

IIpumep 9. [lo ganHbiM npumepoB 4 U 5 ONPEACIUTH OTPAKEHHYIO
COCTaBJISIFOILYIO OCBEIIEHHOCTH Ej.

Pewenue. 1lo nanabiM T1abn. [114-5 ko3pduuueHT HCIOIB30BAHUS
ceetminbHuka PCIT 05 mpu p,=0,7; p.=0,5; p,=0,1 paBen n,=0,93.

Koa¢d(punueHT ucrnoap3oBaHus 4YEPHOro IMOMEHIEHUS Ipu P,=p.~p,=0,
MHIEKCE MOMEIIEHUS |= A-B = 60- 30 =25 u KCC Tuma I B

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

cootBeTrcTBUM ¢ Tabm. [14-5 (nmns kpuBoit Tuna I') paBen m,= 0,85. Torma mpu
N =40; ®,= 32000 am; K3=1,5; n..~ 0,8; S =30-60 = 1800 M2, OTpak€HHas
COCTaBJISIIOIIAs OCBEIICHHOCTH COCTaBUT:
_ NO(my —np)  N® Mg (np —nr)  40-32000(0,93-0,85)-0,8
 S.Kg S-Kj - 1800-1,5
PacyeTHOEe 3HaueHME OTPAKEHHOU TOPU3OHTAIIBHOM COCTABISAIOLIEH

ocBelieHHOCTH FEy = 24,272 nk coctaBisier 7,549% OT pacdyeTHOTro 3HA4YCHUS
NpsIMOM COCTaBIISIOIIEN OcBelleHHOoCcTH FE = 321,493 nk npumepa 5.

= 24,272 k.

Eo

2. JJIEKTPUYECKAS YACTH TIPOEKTA OCBETUTEJBbHOI
YCTAHOBKHA

2.1. 3aga4yu NpoeKTHPOBAHUSA
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[Tpr MPOEKTUPOBAHUU AIEKTPUUECKON YaCTH OCBETHUTEIHHBIX YCTaHOBOK
(OVY) paccmaTpuBaloTCsi U PENIAIOTCS CIEAYIONME OCHOBHBIE BOIIPOCHI:

- BBIABJICHHE DJIEKTPUUECKUX HArpy3ok OVY;

- YPOBHHU M IOCTOSTHCTBO HANPSDKEHUS B OCBETUTEIBHBIX CETSX;

- HWCTOYHUKHU U CXEMBbI IUTAHUS;

- HAJCKHOCTH U OecTiepeOONHOCTh IEKTPOCHAOKEHUS;

- CIOCOOBI yIPaBJICHHS OCBEIICHUEM;

- pacderT, 3allliTa U BBITIOJIHCHHE OCBETUTEILHBIX CUCTEM;

- 3JIEKTPOOE30MaCHOCTD MPH IKCILTyaTallud OCBETUTEIBHBIX YCTAHOBOK;

- 3JIEKTPOOOOpYya0BaHUE, UCTIONb3yemoe B OV,

2.2. PacuyeTHbIe OCBETUTEJIbHbIE HATPY3KH

J171s1 BBISIBIIEHUS MOIITHOCTH TPAHC(POPMATOPOB, MUTAOIINX IIIEKTPUUECKOE
OCBEIIECHUE MPOMBIIUICHHBIX MPEANPUATHI, a TaKKe I pacuera OTIACIbHBIX
3BEHBEB OCBETUTEIBHBIX CETEe M BHIOOpA MapaMeTpoOB AJIEKTPOOOOPYIOBAHUS
TpeOyeTcss ONpeNeNsaTh pacueTHbIE OCBETUTENbHbIE Harpy3ku. OHH, Kak
MPABUJIO, MOACYUTHIBAECTCS UCXOMSl U3 CYMMAapHOM YCTAHOBIICHHOW MOIIHOCTH,
MOJIYYCHHOW B pe3yJbTaTe€ CBETOTEXHUYECKOTO pacuera WM (PaKTUUECKH
nMeromieiica B nmanHou OY. Ycmanoenemnasa mownocms onpenensiercs
CYMMHUPOBAaHMEM  MOIIIHOCTM HMCTOYHMKOB cBeTa cranuoHapHbix  OII
HanpspkeHneM 42 B 1 Bblllie, a TaK)K€ HOMUHAIBHONM MOITHOCTH CTAIllMOHAPHBIX
MOHMKAIOIIUX TPAHC(POPMATOPOB C BTOPUUYHBIM HanpspbkeHuem 12+42 B. B OY
C Ta30pa3psAHBIMU JIAMIIAMH B YCTAHOBJIEHHYIO MOIIHOCTH BKJIIOYAIOT MOTEpHU
MoiHocTH B [TPA.

B ciiyqae HeoOX0IMMOCTH YCTaHOBJICHHYIO MOIIIHOCTh MOYHO OTIPEJIEIUTh
0e3 CBETOTEXHUUYECKOT'0 pacyeTa Mo CpeIHUM 3HAYCHHSIM YJIeTbHON MOITHOCTH
ocpemenust (BT/M%), BBISBICHHBIM paHee I AHANOTHYHBIX OOBEKTOB, H
pazmepam OCBEIaeMOM ILITOIIAIH.

Pacuemnan macpy3ka ONpENENsSeTCS YMHOKEHHUEM YCTaHOBJIICHHOMU
MOIIHOCTH Ha KodPduimeHt cnpoca K., paBHBII OTHOIICHHIO PaCcUETHOM
IIUTENbHONM  Harpy3ku  (30-MUHYTHBIH MakCMMyM) K  YCTaHOBJIEHHOM
MomrHOoCcTH. 3HadueHue K. 1 rpynmoBoil ceTtu pabouero OCBEIIEHUS
MIPOU3BOJICTBEHHBIX U OOIIECTBEHHBIX 3J]aHUM, a TAK)KE€ HAPY>KHOTO OCBEIIECHUS
(HO) npoMbIluTeHHBIX TIPeaNpUsATHI TpuHUMaroT paBHbM equnmie (K. = 1,0).
J{nst mpou3BOICTBEHHBIX 3aHuM 3HaueHUs1 K. mpuHMMaeTcs paBHBIM:

1,0 — nnsg MenKux NPOU3BOACTBEHHBIX 3JaHUM W JIMHUM, MUTAIOIIUX
OTJICJIbHBIC TPYIIOBBIC IIUTKU;

0,95 — nuig 31aHMA, COCTOSIIIUX U3 OTACIBHBIX KPYITHBIX MPOJIETOB;

0,85 — 11 3MaHMIA COCTOSIIIMX U3 MHOTHX OT/AEIBHBIX TIOMEIICHUH;
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0,8 — 19 agMUHUCTPATUBHO-OBITOBBIX M  JIAOOPATOPHBIX 37aHUU
MPOMBIIIUICHHBIX MPEITPUSTUH;

0,6 — s CKIaICKUMX 3[aHUNW COCTOSIIIMX U3 MHOTHUX OT/ACNIbHBIX
MOMEIICHHM, SJIEKTPUUYECKUX MTOCTAHIUH.

OtmetuM, YTO Ha OOJBIIMHCTBE MPOMBIIUICHHBIX MPEANPUITHHA
OCBETHTENIbHAsI Harpy3ka kosebiercss B npegenax 8+20% obmeidt mo
MpEeAnpUATHIO. B 00IIECTBEHHBIX 3JaHUSAX B 3aBUCUMOCTH OT MX HAa3HAYCHUS U
CTETICHU OCHAIICHUS WHXXCHEPHBIMH CHCTEMaMH OCBETHTEIIbHAs Harpys3ka
cocraBisier 40+ 60 % oOmeit, a B oTHEIBHBIX ciydasx noxoaut a0 80 %.

C y4YeroM WU3JOXKEHHOTO BBIIIIE MOXKHO 3aMUCaTh BBIPAKEHUE IS
OTIPEJICIICHHS PaCUYETHOU HATPY3KU:

P =P K Ky rie  Kmpa — KOIPOUIMEHT, YUYUTHIBAIOIIUN

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

1,1 — mnsa namm JAPJI, IPU, JIHaT; 1,2 — nns JIJI B cTrapTepHBIX cxemax
Btouenust; 1,3+1,35 — s JIJI B GeccrapTepHbIX cxeMax BKIIOUCHHUS.

2.3. HanpsiskeHue 0CBeTUTEBHBIX ceTell U ero YpoBHHU

JInsi muTaHUsS OCBETUTENBHBIX MPUOOPOB OOIIETO OCBEHICHUS JOJIKHO
NpUMEHSTCS HanpsbkeHue He Boimie 380/220 BOJIBT MEPEMEHHOIO TOKa IpU
3a3€MJICHHOW HeHTpanu W He Bbime 220 BOJBT NEPEMEHHOTO TOKa MpH
M30JIMPOBAHHOW HEUTpalW U MPU MOCTOSIHHOM TOKe. JIJIsl MUTaHUS OTAEIbHBIX
JaMIl CIEQyeT MPUMEHSATh, KaK MPaBWIO, HanpspkeHUe He Bbimie 220 BOJBT.
VYKazaHHbI€ BBIIIE HANPSKEHUS JONMyCKAarOTCa sl Bcex cranuoHapHsix OII B
MOMENICHUSIX 0€3 TOBBIIMICHHOW OMAaCHOCTH HE3aBHCUMO OT BBICOTHI UX
yCTaHOBKH. Paspemaercs ncnosb3oBaTh HanpsbkeHue 380 BOJIBT, B TOM YHUCIIE
dba3noe HampspkeHue cuctembl  660/380  BONBT, I NHUTaHUS  JIamil,
pacCUMTaHHBIX HAa JTO HaNpsbKeHHE (METaUIOTaIOTCHHBIX, HATPHUEBBIX
BbicOKOro nasnieHus, tuna JIKcT u ap.) mpu coOmroeHuu Clenyroumx
YCJIOBHUI:

1) mpu BBOme B OIl m I[IPA wmenmHelM TpOBOIOM WM KaOelleM Ha
Harnpsbkenue >660 B;

2) TpHU OAHOBPEMEHHOM OTKIIFOYCHHHU BCeX (Da3HBIX MPOBOJIOB;

3) npu Hanecennu Ha Ol 1Tt TOMEIIECHHUH C MOBBIIIEHHON OMACHOCTBIO U
0C000 OMAaCHBIX XOPOIIO PA3NTMUMMBIX OTJIMYUTEIHHBIX 3HAKOB C yKa3aHHEM
npuMensieMoro HanpspkeHus («380 By);

4)BBox B OIl mByx mim Tpex MPOBOIOB pasHbIX (a3 cuctembl 660/380
BOJIBT 3aMpEIIACTCS;

5) s tutanus jgamn HakanumBaHus OIT MECTHOTO OCBEIICHHS JOJIKHBI
MIPUMEHSITHCS HAMPSHKCHUS:

a) 220 BOIBT W MEHbIIIE B TOMENICHUAX O3 MOBBIIICHHONW OMACHOCTH;
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0) He BbIlIe 42 BOJIBT — B IOMEILIEHUAX C MOBBIIIEHHONW ONACHOCTHIO U
0Cc000 OMacCHBIX;

B) 127-220 BonbT pomyckaercs npuMmeHsATh juisi nutanus  OIl c
JIOMUHECIICHTHBIMU JIaMIIaMU MECTHOTO CTAI[MOHAPHOT'O OCBEUICHUS.

Hampsixkenue B OY Bcex Ha3Hau€HUN C JIIOOBIMU BUJAMU JIAMIT JTOJKHBI

ObITh He HUXKE 95% u He Bbime 105% wuX HOMUHAIBHOTO 3Ha4YeHUs. s
oOecrniedyeHrss HaACKHOM pabOThl Ta3opa3psIHBIX JaMmIl HaNpsHDKEHUS Ha HUX
JaXe B aBapUITHOM peXUMe He JOHKHO ObITh HIKe 90% HOMHHAIIBHOTO.

2.4. Cxema nutanusi OY pa3jiu4HOro Ha3HAYEHUS

Ceru BHyTpeHHero ocsemieHus (BO) pasgendrorcs Ha NUTAOIIME H
rpynmnoBeie. K muTalomuM ceTsiM OTHOCATCS JIMHUM OT TpaHC(HOpMaTOPHBIX
MOACTAHUMNA WM APYTUX TOYEK MHUTAHUS A0 TPYIIOBBIX IIUTKOB; K TPYIIIOBON
CETU — JIMHUU OT TpynmoBbix MUATKOB A0 OIl u mrencensHbIX po3eTok. Cetn
HapykHoro ocBenieHus: (HO) mo ¢pyHKIIMOHAIBHOMY HAa3HAYEHUIO JENATCS Ha
MUTAIONIME U pacnpenenurenbubie. [1o onpenenennto pacnpeaennuTenbHas CeTh
— 3TO 3JIeKTpUUecKas ceTh nutaromas OIl HapyKHOTO OCBEILICHHUS.

Cxembl nutanust BO u HO nomkHbl 00ecrieunBaTh:

- HEOOXOJUMYIO CTETICHb HAJICKHOCTH MTUTAHMUS;

0€30MMacHOCTh B OTHOIIEHUM  TIOXKapa, B3pbIBa, IOPAXKEHUS
AIEKTPUUECKUM TOKOM;

WCIIOJB30BAaHNE MOHTAXHBIX HW3JACJIHM 3aBOJACKOrO0 H3TOTOBJICHUS,
BO3MOXXHOCTh IIPEABAPUTEILHOMN 3arOTOBKH 3JIEMEHTOB CETH Ha 3aBOaX;

- YKOHOMHUIO CTAIBHBIX U MOJIUITUICHOBBIX TPYO, MEIH, CBUHIIA;

- PpEerjJaMeHTUPOBAHHBIE YPOBHU U MTOCTOSHCTBO HAMPSKCHUS;

- TMPOCTOTY M YI00CTBO AKCILTyaTaIliy;

- TpeOOBaHMS K yIPABICHUIO OCBEIICHUEM;

- 3KOHOMHUYHOCTbh OCBETUTEJIbHOW YCTaHOBKH;

- TpeOOBaHMS ICTETUKHU U B PsIJI€ CIy4aeB TMTHUEHBI.

[Mutatomue cetu maaas OY W CWIOBOTO  3JIEKTPOOOOPYIOBAHUS
PEKOMEHAYETCSI BBINOJIHATh, KaK MpPaBUJIO, pa3leiibHbIMU. B Hayane kaxmoi
MUTAIONMN JIMHUU YCTAHABIMBAIOTCS alllaparhl 3alllUThl M OTKJIIOYeHHUs. B
Hayaje TPYNINOBOM JMHUK O0s3aTe]eH ammapar 3aluThl Ha BceX (ha3HBIX
NpOBOAHUKAX  (IIpPEeIOXpaHUTENb WM aBTOMAaTHUYECKUHM BBIKJIIOYATENb), a
OTKJIIOYAIOIIMN amnmapaT MOXXHO HE YCTaHABJIMBAaTh MPU HAJIWYUKA TaKHX
amnmapaTroB 10 JUIMHE JIMHUM WIM KOTJa YIpaBJI€HHUE OCBEIICHUEM
OCYILECTBIJISIETCSL anmnaparaMd, YCTAaHOBJICHHBIMU B JIMHUSX THUTAIOIICH CETH.
Jlvauu muTaromel cetu paboyero OCBEIIEHUS, OCBEIICHUS OE30MacHOCTH H
HBAKYaI[MOHHOTO  OCBEIICHUS JIOJDKHBI HMMETh B pacHpeleIuTeIbHbIX
YCTPOMCTBAxX, OT KOTOPBIX 3TH JUHUU OTXOJAT, CAMOCTOSITEIbHBIE anmnapaThl
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3aIUMTBl W YNPABICHUSA ISl KaxAoW JuHuH. Jlomyckaercs yCTaHaBJIMBATH
o0l anmapar ynpaBJieHUs ISl HECKOJIbKUX JIMHUWA OJHOTO BUA OCBEILCHHUS
WIN YCTAaHOBOK, OTXOJAIIMX OT paclpeaeIuTeIbHOro ycTpoiictaa [13].

[Ipy nUTaHUM BHYTPEHHETO OCBELICHHS OT BCTPOEHHBIX M IMPUCTPOCHHBIX
TII wmu KTII BOMM3M HHUX YCTAaHABJIMBACTCS MAaruCTpalbHBIC IIUTKA C
ABTOMATHYECKMMH BBIKIIOYATEISIMU OT KOTOPBIX MUTAKOTCS TPYNIIOBBIE IIUTKH.
[Tpuuem, eciu OAHOM JTMHUEN MUTACTCS YEThIpE U OOJIee TPYMIOBBIX HIUTKOB Ha
BBOJE B KaXIblM IIWTOK PEKOMEHAYETCS YCTaHABIMBATh OTKIIOYAOIIAN
anrapar.

[InTtarome JWMHAM MOTYT BBIIOJHATHCS PAAUAIBHBIMHM, PAJIHAIBHO-
MAarvuCTpajJbHbBIMA WA MaruCTpPaJbHBIMU. XapaKTEPHBIE CXEMbl IUTAHUSA
OCBETUTEJBbHBIX YCTAHOBOK paccMOTpeHsbI B [2] §9.5.2. u [8] §10.2 u npuBeneHsl
B npuiioxkeHuu 10.

2.5. BpiOop THIA M pacmoJio:keHHe MATUCTPAJIbHBIX M T'PYNNOBBIX
IIMTKOB, KOMIIOHOBKA CETH U €€ BbINOJHEHHE

MarucTpanbHblil pacnpeneIuTeNbHbIA MyHKT (IIUTOK) pacroJiaraeTcs B
Hayajie MWUTAIONIEW JIMHUM U, KaK TMpaBujio, BOJU3M BCTPOEHHOM WU
npuctpoeHHoil TpanchopmaropHoit mnoxactanuuu (TII) w KommekTyercs
TPEXIOIIOCHBIMH ~ aBTOMATHYECKUMHU  BBIKIIOYaTesiMH.  HoMeHkmarypa
pacnpenenuTeNbHBIX MMyHKTOB TpuBeaeHa B Tabn. 10. ['pynmoBeie muTKH,
PacroJIOKCHHBIC Ha CTHIKE MHUTAIONIMX W TPYIIOBBIX JIMHUMA, MPEAHA3HAYCHBI
JUIST  YCTAaHOBKM — amllapaTtoB 3alllUThl W YIPaBICHUS  DJIEKTPUUCCKUMH
OCBETHTEIIBHBIMU CETSAMU. [Ipu BBHIOOpE THUIOB NMIUTKOB YYUTHIBAETCS YCIOBUS
Cpellbl B IOMEIIIEHUH, CTTIOCOOBI YCTAHOBKHU B HUX aIapaToB, KOMMYTHPYEMBbIE
OCBETHUTEJIbHbIC HArpy3ku, TOKH U T. A. MHpopmanus 1mo BHIOOPY HIUTKOB
npuBeneHa B Ta0na.10 (em. Takxke [8], §11.4). Pacnosarats MKUTKH CACAYET, IO
BO3MOXKHOCTH, OJWXEe K IEHTPY Harpy3kd B MeCTaX, YyAOOHBIX IS
oOciykuBanusi. [lpu BBIOOpPE MECT pacroOKEHUs IUTKOB YYHUTHIBAIOTCS
pexomenmanuu [TYD [13], ([8], §10.3).

Tab6mauma 10
HYHKTBI pacnpeﬂeJH/ITeanme 1 IIUTHI OCBCIICHUA

Ne T ¥ KOJIMYECTBO BBIKJIIOYATEIIEH 3aBon- [Tpume-

n/ | HaumeHnoBanue | 3-X mOIIOCHBIX 2-X moaro- | 1-HO 1OJIro- | U3rOTOBH- | YaHUE

11 CHBIX CHBIX TEJIb

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

2 TIP 8503-1005 BA320/3x200; - - 16820
1x60A 000 pY6.

3 IIP 8503-1011 BA57-31/1x31.5; - - «OJIEKTPA | 8980 py6.
3x40; 1x50; 1x63A » . MockBa

4 IIP 8503-1015 BAS5S7®35/1x25; - - 11980
1x50; 1x63, 1x125A pyo.
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5 TP 8503-1051 BA400/2x80; 2x63; | - - 11986
2x25; 6x80A pyo.
6 TP 8503-1052 BA630/2x100; 2x80; | - - 12894
4x63 (8x100)A pyo.
7 ITP 8503-1053 BA400/2x100; 2x63; | - - 12946
3x25; 3x10A pyo.
8 ITP 8503-1058 BA630/2x250; - - 22685
2x160; 2x100A pyo.
9 ITP 8503-1161 BA250/1x100; 1x80; | - - 9161 pyo.
2x40; 4x16A
10 | OLIB-6 - - 63A+6x16A 900 py0.
(25A)
11 | OILB-6 Bog-aBT. 3¢ - 100A+6x16A 1250 py6
(25A)
12 | OIB-6 Brog-Beikm.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 | OllB-12 Beog-BH 3¢ BoIk. 100A+12x16A 1300 py6.
Harp. (25A)
16 | YOLIB 1-6 - - 1-6 63A; 1100 py0.
6x16A (25A)
17 | yolB 1-9 1-9 63A; 1280 py0.
9x16A (25A)
18 | yolIB 1-12 1-12 12x16A 1120 py®.
(6e3. aB.)
19 | youiB 1-12 1-12 16x25A 1120 py®.
20 | OIPH(B)-2 BosMosxHOCTB yeTaHOBKH OT 12 10 48 Momymei JOK, H-naBecHoi,
(xommuekTyrorcs DIN-peiikoit) I'. Mocksa E;f;moe“'

OcBeTuTenbHbIE CETH JOKHBI OBITh BBHITIOJIHEHBI B COOTBETCTBUU C
tpeboBanusamu [1YD [13, rmaBer 2.1 — 2.4; 6.2 — 6.4 u 7.1 — 7.4]. B 3aBucumoctu
OT XapaKTEPUCTUKHU MOMEUIEHUS U YCIIOBHI OKPYKAIOLIEW CPeJibl BHIMOJIHEHHE
ANEKTPUYECKUX OCBETUTENIBHBIX CETEl BO3MOXHO MPOBOJAMHU C MEIHBIMU HIIH
ATIOMUHUEBBIMU KHJIAMH, KaOelsiMU, KaK MPaBUIIO, C ATIOMUHUEBBIMU KUJTAMH
u ocBerutenabHbiMU IMHONIPOBogaMu (ILIOC). ToxompoBoabl € MeETHBIMH
KUJJAMH ~ TIPUMEHSIETCSL OTPAaHMYEHHO, HampuMmep, JUIsl  B3PBIBOOMACHBIX
nomenieHnd kiaccoB B-1 u B-la. CopramMeHT JMHUN M TEXHUYECKHE JTAHHBIC
npoBOJOB M KabOeneidl mnpuBenensl B [8, Tadbm. 11.1+11.5] u [15]. U3
CYIIECTBYIOIIETO COpTaMEHTa IIHWHOMPOBOAOB B OV Haubosee MIMPOKO
UCIIOJIB3YIOTCS:

- B nUTapmmXx ceTsx — mmHonpoBoasl IIPA-73 Ha tokum 250, 400 u
630 A;

- B TIpynmnoBbix cerax — wmuHonpoBoabl IIIOC-67 Ha Tok 25A wu
mmHonpoBoabl IIOC-73 Ha Tok 63A (mpu amomMuHUEBBIX mMHax) win 100A
(Ipy MEAHBIX IWHAX).
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B cersx BHYTpeHHEro ocBellleHHs HaubOolee YacTo HCHOJIb3YIOTCS
CJIeIyIOLIUE MapKU MTPOBOJIOB U KaOeei:

NzonmupoBannsie npoBoja AIIB, [1B-1 (yHuBepcaibHOE HCTIOJIB30BAHHKE);

AIIIIB, IITIB — ckpbITasg HECMEHsIeMas MPOBOJIKA;

AITPTO, ITPTO c pe3nHOBO# U30JSALIUEN — TPOKIIAKA B TpyOax;

tpocoBbie npoBoaa: ABT, ABTY, ABTB, ABTBY c [IBX wuzossiuei,
CoJieprKalllie B CBOEH KOHCTPYKIIMU HECYIIUI TPOC;

kabeau ABBI', BBI' ¢ uzoistiueii u o6omoukoit u3 [1BX;

kabemu ABPI" u BPI" ¢ o6onoukoit u3 [I1BX 1 pe3nHoBOi n301s111€iH;

kabemu AHPI' m HPI' ¢ pe3uHoBOi wH30MsLME€d W PE3UHOBOMN
(HaupuUTOBOIT) 0OOIOUKOI;

npooja [ICY-155 u IICY-180 HarpeBOCTOMKHE C METHOM KUIIOM;

npoBoja [TPKA nnst 3apsiiku ocBETUTETBHBIX TPUOOPOB.

Bribop Tuma mpoBOJIKM (OTKpBITas, CKpbITasg, CMEHAeMas ¢ T.IL.)
IPOU3BOAUTCS Ha OCHOBaHHMH pekomeHmanui [2, §9.7] wu [13]. Ommako
HEOOXOJAMMO OTMETHTh, YTO DJEKTPONPOBOAKHA OCBETHUTEIBHBIX  CETEH
MIPOMBIILJIEHHBIX IpeANpUATUN BBITIOJTHSFOTCS OTKPBITBIMH, a
aAMUHUCTPATUBHBIX W JKWIbIX 3JAHUA — CKPBITBIMH H, O BO3MOHOCTH,
CMEHSIEMBIMU.

2.6. Bpi0op cevyeHUiT NPOBOJHMKOB M0 MeXaHUYECKOIl MPOYHOCTH

CedeHust TPOBOTHUKOB OCBETUTEIHLHOM CETH JOJKHBI 00ECTICUUTh:

- JIOCTaTOYHYIO MEXaHUYECKYIo mpouHocTh cetH ([8], §12.2), [13];

- MPOXOXKACHHE TOKa HAarpy3ku Oe3 TIeperpeBa CBEpX JOMYCTUMBIX
temnepatyp ([8], §12.3), [13];

- HEOOXOJMMBbIC YPOBHHM HANpSOKEHUS UCTOYHMKOB cBera ([8], §12.4),
[13];

- cpabaTbIBaHMS 3alIUTHBIX aMapaToB NMPHU KOPOTKUX 3aMbIKaHUAX ([8],
§12.7), [13].

[Ipu BBIOOpPE MPOBOJHUKOB OCBETUTEIHHOM CETHU 1O MEXaHWYECKOH
NPOYHOCTH JIOCTATOYHO BBIMOJHUTH Bce TpeboBanus [1YD [13] mo
MUHUMAJIbHOMY CEUEHHUIO MPOBOJHUKOB W PACCTOSIHUIO MEXAY TOUKAMU HX
KperieHus.  HauMmeHblline  JONMyCTUMBIE  CEUEHHUs]  IPOBOJHUKOB  TIO
MEXaHUYECKOM MPOYHOCTH ykazaHbl B [8, Tabn.12.1] u [13] IIpu TpocoBbix
MIPOBOJIKAX B 3aBUCUMOCTH OT Harpy3Kd CTaJbHBIE TPOCHI CJIEAYyeT MPUHUMATH
nrametrpoM 1,95+6,5 MM, KaTaHKy — AMAMETPOM 5,5+8 MM.

2.7. BbiOop ceyeHHnii MPOBOJHNUKOB 10 HATPEBY
HarpeB mNpoBOAHUKOB BBI3BIBACTCS MPOXOXKACHUEM IO HUM Toka |,
BEITMYMHA KOTOPOTO OMpeAeIsieTcs Mo GopMymam:
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- Ju1s Tpex(dazHoil ceTH, ¢ HyJeM u 0e3 HyJisd, IPU PaBHOMEPHOU HArpy3Ke

ba3:
P
|=— =3 , A;
3U ,cosp
- U151 ABYX(Da3HOM CEeTH ¢ HyJIeM, TIPU PaBHOMEPHOI 3arpy3ke ¢a3:
| = £,
20, cosgp’
" : Py
- JUISL ABYXIIPOBOAHOM CETH: l=—=— A;
U, cose
- I KaXJI0M U3 a3 JByX- WA TPEXMPOBOAHON CETU C HyJEM IpH JII0OOH, B
o P
TOM YHUCJIE€ U HEPaBHOMEPHOU HArpy3Ke: | = U—l , A, rae P; — akTuBHas
cos @
®

pacyeTHas MOIIHOCTh OJHOW, IBYX WM Tpex (a3; COSQ — KodhPuImeHT
momHoct Harpysku; U, Uy U, — COOTBETCTBEHHO IMHENHOE, (Da3sHOE M
HOMMHAJIbHBIC HANIPSDKEHUS CETH.

[Tpu paBHOMepHOH 3arpy3ke (a3 TOK B HYJIEBOM HPOBOJE Tpex(azHbIX
CeTeH, MUTAIOIIUX JIAMIIbI HAKAJIIMBAHUs, PABEH HYJIIO, TOK YK€ CETEeH, MUTAOIINX
ra3opaspsaHble JIaMIIbl, MO>KET JOCTUTaTh BEJIMYUHBI (PA3HOTO TOKA.

HenuneitHocts [IPA 1 BOJBT-aMIIEpHBIX XapaKTEPUCTHK Ta30pa3psiaHbIX
JaMn BeAYT K HCKaXEHUIO CHHYCOMIAIBbHOM (OpMyJibI TOKa U MOSBICHUIO
BBICIIMX TapMOHMK, MPUYEM IIOCIEAHUE, B OCHOBHOM TPEThS, NPUBOIAT K
HaJIMYMIO TOKA B HYJIEBBIX pabouux mpoBoAax TpexdasHbix JuHUM. CTaHIapThI
OrpaHUYMBAIOT BEJIMYMHY TOKA B HYJEBOM IMpPOBOJE Tpex(aszHbIX JIMHUA Ha
ypoBHe (azHOro mpu KommneHcupoBaHHbIX [IPA u mosioBuHBI (pazHOro TOKa —
pu MHAYKTUBHBIX [IPA.

B nByxda3HbIX TpeXIpOBOJIHBIX CETSAX MPU PAaBHOMEPHOU 3arpyske ¢a3
TOK B HYJIEBOM IIPOBO/IE paBeH (ha3sHOMY TOKY IIPH MUTAHUS JaMIl HaKaJMBaHUS,
OJIHAKO  MOXET OBITh HECKOJbKO Oouibllie (pa3HOTO TOKa MpPU MUTAHUU
razopaspsIHbIX JIaMIl.

[Tpu HEepaBHOMEpPHOU Harpy3ke (a3 TuHEHHbIE TOKH OyAyT HEOUHAKOBHI U
pyu HEOOJBIIONW HEPaBHOMEPHOCTH, BBIOOpP CEUYEHHUS MPOBOJOB CIEAYET BECTH,
KaK JUUIsl JIMHUHM ¢ PAaBHOMEPHOW Harpy3koi (a3, MpuHSB B KA4€CTBE PAaCUETHOM
YTPOCHHYIO Harpy3ky Haubosnee 3arpyxeHHoi ¢as3bl. [Ipu cymecTBeHHOM
HEpPaBHOMEPHOCTU HArpy3kud (Hampumep, TpPU  MOIIHBIX  KCEHOHOBBIX
CBETWJIbHUKAX) HEOOXOAMMO OIpEeAeUuTh TOKM M CEYEHHsS] IPOBOJHUKOB
OTIEIBHO AJIA Kaxaou ¢asbl. st TpexdasHbiX JMHUN ¢ BKIIIOUEHUEM Harpy3oK
Ha JIMHEWHOE HampsbkeHue JuHewHwsie Toku I, |, |. 3aBucaAT oT mopsaka
cienoBanus a3 (4-B-C uinu C-B-A).

[Tpu npsimom nopsiike cienoBanus Qas:
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2 2 : 0]).
|A:\/lab+|ca+2|ab|ca5'n((Pab_(Pca+30 )’
2 2 : 0]).
IB:\/lbc+|ab+2|bc|ab5'n((Pbc_(l>ab+30 )

lc :\/lga + |gc +2|ca|bc3in((Pca —Pnc +300)-

[Ipu oOpatHOM TmOpsinke ciuemoBanus (a3 B Kaxmoid w3  Gopmyn
HEo0XO0JMMO ITOMEHATh MECTaMHU WHJICKCH yrioB (ab u ca, bc u cb, bc u ca).
Tak kak MopsAOK ciieqoBaHus (a3 mpu MPOSKTUPOBAHUU HEU3BECTEH M MOXKET
MEHSATHCS B MPOIECCE IKCIUTyaTaIlui, HEOOXOAMMO ONPEACIIATh JIMHCHHBIC TOKH
JUTsl 000X BapUaHTOB CiieIoBaHUs (a3s.

Tox Harpy3ku, mOpoTekas IO MNPOBOAHUKY, HarpeBaer ero. Hopmamu
YCTaHOBJICHBI HAMOOJIBIINE JTIOMYCTUMbIE TEMIIEPATyphl HarpeBa >KUil IPOBOJIOB
U, UCXOJ U3 3TOT0, ONPENEIEHbI IJIUTEIbHO JOMYCTUMbIE TOKOBBIE HArpy3Ku
JUIsL TIPOBOJIOB M KabOened B 3aBUCHUMOCTH OT Marepuaja UX H30JSIIUU U
00oj0uku ¥ yciaoBud mpoknaakd [13]. 3HaueHHe TOKOB NPHHATHI IS
TeMIepaTypsl Okpyskamomero Bosayxa +25°C u semmm +15°C. B ciyuae, eciu
npeaycMaTpuBaeTCsl  JUIMTENbHAs — JKCIUTyaTalds TIpoBoJla B cpele ¢
TEMIIepaTypoil, OTIMYHOM OT HOPMATUBHOM, TOMYCTUMasl TOKOBasl Harpys3ka, (B
amriepax), onpejaensercs no Gopmyne:

I =1y /rq) / Ty rjae |,— HopMmaTuBHas TOKOBas Harpyska, A, [13];

Tp M Ty — JONYCTUMOE IPEBBIIIEHHE TEMIEPATYypel IIPOBOJA
COOTBETCTBEHHO HaJ| ()aKTUUECKOW W HOPMATUBHOM TeMiiepatypoit cpenbl C.
Pacuer 3HaueHust TOKa B JUHUSAX MPOU3BOAUTCS 10 hopmyne: | = P,K rae

P, — pacuernasa Harpyska, kBr; Ky = f(U ,CO&p) — K03(ppUIMEHT, 3HAaUCHHUS
KOTOPOTO IIPUBEJICHHI B Ta01.12.

2.8. Pacuer ocBeTHTE/ILHOI CeTH MO NMOTEPe HANPSIKEHUs

BennunnHa pacnonaraemsix MoTepb HampsbDKEHUS B ceTH [8] ompexaensiercs
o ¢opmyiie:
AU, =U,, -U_ . —AU., %, roe AU,— pacnonaraemas notepsi HanpsKeHUs

pi g

B CETH;

Uyx — HOMUHAJIBHOE HAMpsHKEHUE TMPHU XOJIOCTOM XOJe TpaHchopmaTopa
(105%);

Uuun — JOIyCKaeMo€ HampshKeHUE y HamOoJiee ynaleHHbIX jJamn (cM.[8],
§10.1);

AU, — moteps HampspkeHuss B TpaHchopMarope, TMPUBEICHHAS KO
BTOPUYHOMY HAIPsDKEHUIO [cM. Tabur.13].

OtMetum, uTo 3HaueHue HanpsikeHUd Uy, Uypm, AUt — yKa3biBaroTcs B
MPOIICHTAX.
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JlomycTuMble TOTEpW HampsbkeHuss B ocBetutenbHol cetu AU, % B
3aBUCUMOCTH OT MOIIHOCTU TpaHchopmaropa S, KodPhuIMeHTa ero 3arpy3ku
B 1 COSQ Harpy3ku npuBeaeHbl B [8], Ta0n.12.6. DT moTepu pacCyUTaHbl s
Uy paBHOTO 97,5%, ¥ TpU UHBIX 3HAYEHUSIX JIOJKEHBI ObITh COOTBETCTBEHHO
WU3MEHEHBI.

[Totepst manpspkeHuss AUt 3aBUCUT OT MOLIHOCTH TpaHcpopMaropa, ero
Harpy3ku, Kod()QHuIMeHTa MOITHOCTH THUTAEMBIX OSJEKTPONPUEMHUKOB H
OTIPEIEISIETCS C TOCTATOYHBIM PHUOIMKEHUEM TI0 popmyIe:

AU, :B-(Ua.T-COSgo+Up.T-Sin gp),

rae U,, u U,, — akTHBHas U peaKkTHUBHAs COCTABJISIOIIAs HANPSHKEHUS

KOPOTKOTO 3aMbIKaHUs TpaHchopmaTopa, onpeAessieMoro no Gopmysam:
Ua.T=%-100% n Up.TZ\/UI% 05-UZ. 9%

H

P, — notepu KOpOTKOro 3ambikaHusd, KBT; P, — HOMUHaJIbHAsA MOIIHOCTh
Tpancdopmaropa, kB-A; U, — HampshKeHHe KOPOTKOTO 3aMbIKaHusl, %o.

B o0mieM ciydae morepst HanpsHKEHUS B CETH ONpeiesiieTcs 1o popMysiam:

- BceTsax 0e3 unayktuBHoctu AU = IR;

- B CETAX C UHAYKTUBHOCTBHIO AU = I(R cos @ + Xsin go),

rae | — pacuetHbiit Tok auHUU, A; R u X — aKTUBHOE U PEAKTUBHOE
CONpOTUBJICHUS TUHUU, OM; COS @ — KO3 PUIIMEHT MOIITHOCTH HArPY3KH.

Ecnu Boipazuts AU B npolieHTax OT HOMUHAIBHOTO HanpspkeHus: Uy, a Tok
Harpy3Ku 4epe3 MOIIHOCTh (B KWJIOBATTAax), TO MOJYYUM pacyeTHbIE (hOPMYJIbI
MOTEPH HANPSYKEHUSI B OCBETUTEJIBHOM CETH Yepe3 MOMEHT Harpy3KH:

- Q1 IBYXNPOBOJHON cetu (onHoda3zHOM, nByx(da3zHOM Oe3 Hyls WU
MOCTOSIHHOTO TOKA):

AU = 2107
v-S-U;

- JUIL  YeTBIPEXNMpPOBOMHOW Tpex(daszHot ¢ Hyldem u TpexdazHoit

TPEXIIPOBOIHON O€3 HYJISl CETH:

au=_ 0% .
v-S-U;
- JUISl TPEXIIPOBOTHOM IBYX(a3HOM C HYJIEM B CETH:
au 22510
v-S-U;

rIe Y — ylenpHas MPOBOAMMOCTb MpOBOaHHKA, CM/M; S — ceuenwne
npoBofHnka, MM>, U, — HOMHHAIbHOE HANpPSIKCHHE CeTH (I Tpex- u
NBYyX(a3HbIX ceTed JMHEHHOoe HampsbkeHue), B; M — MOMEHT Harpysku,
paBHBIM MMPOU3BEACHUIO MOITHOCTH Harpy3ku, KBT, Ha jmHy quaud |, M u

OTpeeIIIeMbIN M0 cXeMaMm puc. /.



40

HpI/I 3aJaHHbIX HOMHUHAJIBHOM  HAIPsSKCHUM CCTH W MaTcpualic

IIPOBOJTHUKA:
M
AU =— S=——, tae C — koddPUIUEHT, 3aBUCIIIHAN OT HAIps-
CS cow’ b - P

JKCHHS M MaTepHalia MpoBoaHuKa (cM. Tadi.12).

[Torepun HampspkeHHs Ha BCEX Y4acTKax ceTd (OT ILIMH HU3IIEro
HaOpsDKeHUsT  TpaHcopmaropa 10 CaMOro  yAAJE€HHOTO  CBETHJIBHUKA)
CYMMUPYIOTCS U CPAaBHUBAIOTCS C BETUYUHOMN TOIIyCTUMOM MOTEPU HAIPSHKEHUS
AU,o,. B 1abn.11 npusenenst 3nadenns AUp s kosddunmenTa 3arpy3ku
B = 1. lns onpenenenus UCTUHHON BenuunHbl AUr ero 3HaueHHe, HalJIeHHOE
no tabnuue 11, ciegyer yMHOXKHUTH Ha (pakTHUECKOoe 3HaUeHHe koddduirenta
3arpy3ku .

Taomuna 11
[loTepu HanpsikeHus B TpaHc(hopMaTopax.
MomHocTh [Toreps nanpsixenus AU, %, npu ko3dUIMeHTe MOIHOCTH HArPYy3KH,
Tpanchopmaropa, paBHOM
kB-A 1,0 0,9 0,8 07 0,6 0,5
160 17 33 38 4,1 4,3 4.4
250 15 3,2 3,7 4,1 4,3 4.4
400 14 3.1 3,7 4,0 4,2 4.4
630 12 3,4 4,1 4,6 4,9 5,2
1000 11 33 4,1 4.6 5,0 5,2
1600-2500 1,0 3,3 4,1 45 4,9 5,2
Tabmauma 12
3nauenus kodpdunmentoB Kt u C.
Kosppuumentst Kt s Koadd. C mpoBoos
Cucrema ceTH, I'JI npu CcOS¢p koM-
ponx Toka JIH | nnexra Jlamna — ITPA | MeqHbIX | aTFOMUHHUEBBIX
09 | 05 [0,35
660/380 0,875 | 0,972 | 1,75 | 2,5 | 218,0 133,0
380/220 Tpexdasnas ¢ 09650304 | 434 | 722 44,0
2201127 e 263 | 292 | 526 | 752 | 24,2 14,8
320 152 | 1,69 | 3,04 | 434 | 722 44,0
220 263 | 252 | 526 | 752 | 242 14,8
20 Tpexdasnan 6es 17607289 [ 412 | 08 0,488
36 I 160 | 178 | 32,1 | 458 | 0,648 0,395
12 48,1 | 535 | 96,1 |137,0| 0,072 0,044
660/380 132 | 146 | 2,63 | 3,76 | 968 59,0
380/220 Jlyxbasuas ¢ =5 505 55 [ 454 | 649 | 32.1 19,6
2201127 e 394 | 437 | 7,87 | 112 | 107 6,56
660/380 Ommodasmas c | 2,63 | 2,92 | 526 | 7,52 | 36,1 22,0
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220 HyJIEM 454 5,05 9,09 | 13,0 12,1 7,38
40 HIEPEMEHHOIO U 25,0 27,8 50,0 | 71,4 0,4 0,244
36 MMOCTOSIHHOTO 278 | 30,9 | 555 | 79,4 | 0,324 0,198
12 TOKa 83,3 92,6 | 167,0 |238,0| 0,036 0,022
L . Ll L2 L3 MZP]_L]_ +P2(Ll+ L2)+
lP l l l +P3(L1+L2+L3)=
M=P-L P. P Py| =L1(P +Pp +P3)+
+ L2 (P]_ + P2)+ L3P3
a) 0)
L, L L
! L(n—1
! l l l M =nP Lo+(—) =nPA,
! Ao 2

rie A — IIpUBEJICHHAs JUTHHA JI0 IIEHTpa

H—J Harpy3kKu

Puc.7. Unnroctpanuuy K onpeaeaeHni0 MOMEHTOB Harpy3Ku

Ipumep 10. OnpenenuTs AOMYCTUMYIO MTOTEPIO HAMPSDKEHUS B TPYITIOBON
JIMHUY, €CJIU OCBETUTEIbHASI YCTAHOBKA MUTAETCS OT MOJCTAHIMU Ha KOTOPOM
yCTaHOBJICH TpaHcpopmaTop MomHOCTEI0O St = 1000 xB-A, xosddurment
sarpy3ku [ = 0,7; muratomas 3-¢daszHas 4-npoBogHas TUHUS UMeeT JuuHy 30
M; aKTUBHasl MOILIHOCTb Harpy3ku P = 80 kBT; COS @y, = 0,95; HampsikeHune
nurtaromen cetn U = 380/220 B.

Pewienue. PacueTHOE 3HAYCHUE TOKA B IIUTAIOLICH JIMHUU:

P 80
| = = =128,09 A .
\/§UHCOS(/> \/3-0,38-0,05

Hcxona u3 ycioBus, 4TO IJUTENBHO AOMYCTUMBIN TOK 4epe3 MPOBOJHUK
| . TOJDKEH TpeBBIIaTh pacyeTHOE 3Ha4YeHue Toka, T.e. |, > |, mpuHuMaem 1o
T1a0.12.2 [8] mau tabmuuam [13] Omwokarimee 3HaueHue Toka | = 140 A
pacuetHomy | = 128,09 A mna yersipexskusibHOro kabenss AlIB-4 (1x70) ¢
MPOKJIAJIKON B CTAJBbHBIX TPyOax.

1) OnpenensieM MOMEHT HAarpy3Ky B MIUTAIOLICH JIMHUW:

M =PIl =80-30=2400 xkBtMm.
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2) [To M3BEeCTHOMY CEYEHHUIO MHTAIOUICH JMHUM W MOMEHTY HAarpy3KH IO
tabn. 12.11 [8] ompenenuM AOMYCTUMYIO MOTEPIO HAIPSIKEHHUS B IUTAOIICH
muHuu: AUmir = 0,8%.

3) Io 3agannbM 3HaueHusM St = 1000 kB-A, COS @y = 0,95 u B =0,7
no tabymne 12.6 [8] onpenensieM MOTHYIO TOMYCTUMYIO TIOTEPIO HAMPSHKCHUS
OT IIMH MOJICTAHIINK 10 CaMOro yJaneHHoro cBetuibHuKa: AUnmon = 5,5%.

4) OnpenensieM JIOIyCTUMYFO TIOTEPIO HAMPSIKSHUS B TPYIIITOBOM JTMHHH:
AUrp = AUpon — AUmur =5,5-0,8=4,7%, 4TO coryacyercs c
pe3yJibTaTaMu MyHKTOB 2 U 3.

2.9. KOMHCHCEIHI/IH peaKTI/IBHOﬁ MOIIHOCTH B OCBCTUTC/IBHBIX CETHAX

OcBeTUTENBHBIE CETU C Ta30pa3psAIHBIMU JIAMIIAMHU U JIEKTPOMArHUTHBIMU
[TPA xapakTepu3yroTcs HU3KUM 3HadueHueMm CoSe = 0,35+0,6. Jlns moBbImeHus
cos¢ mo 3HadueHua 0,9 + 0,95, UCHONB3YHOTCS, KAaK MPABUIO, CTATUYECKHE
KOHJIeHcaTopbl. KoMmeHcanuss peakTHBHOW MOIIMHOCTH (COSQ) MOXKET OBITh
WHJMBUAYAJIbHOU (KOHJEHCATOPhl YCTAHABIIMBAIOTCS Y KaXKJOTO CBETHJILHUKA)
U TPynmnoBod (KOHACHCATOPHI MPUCOCAUHSIOTCS K Hayaly Ka)X0W IpyIIOBOM
JIMHUU WK K TUTAIOIIUM JIMHUSIM WU K IIIMHAM MOACTaHIIUHN ).

PeakTuBHas mourHOCTh KOHAEHcATOpoB Q (B KBAp), HeoOxomumas st
MOBBIIIIEHUsT COS @7 10 3HAYEHUSI COS (¢, ompenaenseTcs no popmyre:

Q, =P (tge, ~tge,), kBAD,

rae P — akTuBHas MOIIHOCTH JlaMn ¢ yyeToM noteps B [IPA, kBrT.

[IpOMBIINIECHHOCTBIO ~ BBIMYCKAIOTCS ~ KOMIUIEKTHBIE  KOHAEHCATOPHBIE
YCTAHOBKH, PETYJIUPyEMbIC, HU3KOTO HampsikeHus: Ha moutHoctr 50+550 kBAp
tuna YKM 70; Hu3koro HanpspkeHust ¢ GUIbTpAIMel BBICIINX TAPMOHUK, THIIA
YKM®-71 na momnoct oT 25 no 300 kBAp. DTu ycTaHOBKM CHaAOXEHBI
AJIEKTPOHHBIMU  (MHKPOTIPOIIECCOPHBIMHU)  PEryJIsATOPAaMH  MOIIHOCTH, YTO
MO3BOJIICT TMOJAJIEPKUBATh TpeOyeMoe 3HaueHHue COS(Q B IIMPOKOM JHAIA30HE
KOMIIEHCUPYEMBIX MOIIHOCTEH. TEeXHUYECKUE XApaKTEPUCTUKU KOMILIEKTHBIX
KOHJIEHCATOPHBIX YCTAaHOBOK MPHUBEACHBI B Ta0M. 13.

HomunanbHoe Hanpspkenue ycraHoBok 400 B, wyactora 50 Im,
KO(PUIIMEHT HECUHYCOUAAIBHOCTH 3.6, TeMIieparypa OKpY>Karoliero Bo3ayxa
or -10 mo + 45°C; crenens 3amursl IP 21, IP 54; xougencarops! tuma KIIC.
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Taomuna 13

Ceuenue .

Tum Momaocts, | Koy, MomtHocTh Tok, | MemgHOro ;ﬂ

kBAp CTyIICHEH CTyHEeHeu A | kabems s | 8

BBOJIA, MM =

VKM 70-0,4-50-10-Y3
75.15.y3| 50 5 1x10+2x20 | 72 3x50 | 170
100-20-y3| 75 5 1x15+2x30 | 108 | 3x100 | 175
-112,5-12,5-Y3 100 5 1x20+2x40 144 3x100 210
150-25-y3| 1125 9 1x12,5+4x25 | 161 | 3x100 | 215
200-25.y3| 150 6 2x25+2x50 | 216 | 3x150 | 235
9o5.95.y3| 200 8 2x35+3x50 | 289 | 2x(3x185) | 280
50-95.y3| 225 9 1x25+4x50 | 325 | 2x(3x185) | 300
75.95.y3| 250 10 2x25+4x50 | 361 | 2x(3x240) | 330
300-25.y3| 275 11 2x25+6x50 | 398 | 2x(3x240) | 340
300 12 2x25+5x%50 433 | 2x(3x240) | 350
-350-25-V3| 350 14 2x25+6x50 | 498 | 2x(3x150) | 370
-400-50-¥3 400 8 2x25+7x50 | 579 | 2x(3x185) | 430
-500-50-¥3|  50g 10 2x25+9x50 | 755 | 2x(3x240) | 550
-550-50-Y3 550 11 | 2x25+10x50 | 810 | 2x(3x240) | 580
VKM®-04-25-25-Y3
-50-25-V3 25 1 1x25 36 3x16 160
-75-25-V3 50 2 2x25 12 3%50 200
100-25-y3| 75 3 1x25+1x50 | 108 | 3x70 | 250
-125-25-Y3 100 4 2X25+1x50 144 3x120 280
150-25-y3| 125 5 1x25+2x50 | 180 | 3x185 | 315
175-05.y3| 150 6 2x25+2x50 | 217 | 3x240 | 340
200-25-y3| 175 7 1x25+43x50 | 253 | 2x(3x95) | 380
950-25-y3| 200 8 2x25+3%x50 | 289 | 2x(3x120) | 400
300-25-y3| 250 5 2x25+4x50 | 361 | 2x(3x185) | 460
300 6 2x25+5x50 | 433 | 2x(3x240) | 520
EMKoCcTh  KOHAEHcCaTOpa  NpPU  HWHAUBUAYAJIBHOM  KOMIIEHCAIUU
ompenensieTcs no popmye:
C= o) , MKD,

2nfU?.1073
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rie U — HampsbkeHHe Ha 3akuMax KoHaeHcartopa, kB; f — wacrora
nuTaromiei cety, ['m; Q, — peakTUBHAs MOIITHOCTh KOHAeHCaTOpa, KBAD.

IIpumep 11. OmnpenenuTh pPEaKTUBHYIO MOIIHOCTh KOMIIEHCHUPYIOILIETO
KoHJeHcaTopa Q, TOK aBTOMAaTHMYECKOTO BbIKItOUaresns |, Ha OCBETUTEIHLHOM
IIUTKE, CeYEeHUs (10 TOKY) (a30BBIX Sy M HYJIEBOIO S, IMPOBOJOB IPYMIIOBON
ceTd, TOK JuHUM |, ocBeTHTEIbHOU ceTH obmiei MomHocThi0o P = 18 kBT, B
TOM 4YHCI€E JIamIlbl HakanmuBaHuss P, = 3 xBt, cose =1 wu namner [IPJI
momHocThio P, = 15 kBT (¢ yuerom noteps B [IPA), cose = 0,5; tge = 1,73.
[luTaHue OCBEMIEHUS OCYIIECTBISIETCS TpeX(a3HOW YETHIPEXITPOBOTHOM
nuHUeH, BeimoidHeHHOW kabenem AHPI. 3arpyska ¢a3 paBHomepHas. dazHoe
Hanpsoxenne Uy = 0,22 xB.

Pewenue. PeaxtuBHas Qq, mojgHas S; MOIIHOCTH U TOK TPYNIIOBOW JIMHUU
|, HeCKOMIIEHCUPOBAaHHOW OCBETUTEIBLHON CETH:

Q, = Patgy, =15-1,73 = 26 kBAp;

Sy =+/P2+ Q2 =182 + 262 =31,6 KBA;
[ __ S ___ 316
T J3.Un /3-4/3-0,22

KoadpuimeHT MOIHOCTH HECKOMIIEHCUPOBAHHOW YCTAHOBKHU:
Cosgy = P/Sl =18/31,6 = 0,57

= 47,878 A.

HeoOxoaumas peakTHBHas MOIHOCTh KOHJIEHCATOpa, YCTAHOBJIEHHOTO B
Hayvaje TPYNINOBOM JHMHWM [JIsl TOBBIMICHUS KOI(PPHUIIMEHTa MOUTHOCTH OT
ucxoaHoro €osg;= 0,57 (tgp;=1,43) no 3Hauenus COSe,= 0,95 (tgp,=0,33):

Qk = P -(tgp, —tgp, ) =18-(1,43—0,33)=19,8 kBAp.

[To Tabn. 16 BeIOMpaeM KOMILIEKCHYIO KOHICHCATOPHYIO YCTaHOBKY THIIA
YKM®-04-25-25-Y3  mommnocteio 25 kBAp. Torma mpu wucrnpaBieHHOM
Kod(pduULIeHTE MOIITHOCTH COS(, PEaKTUBHAS MOIIHOCTD:

Q2 :Ql_Q; =26—-25=1 kBAp.

Monas MoumocTs: Sy = P2 +QF =182 +122 =18,0277 «B-A.
Koadduument momuoctu: €os o =P /So =18/18,0277 = 0,99846 .

[To Tabm. 12.2 [8] mau ¢ yderom pexkomenmarmii [13] mast 1, = 48 A
ompeaensieM Sy = 16 MM°. BBHIY OTCYTCTBHSI KOMIICHCALIMH DPEAKTHBHOI
MOIITHOCTH Ha yYaCTKE «aBTOMATHYECCKUH BBIKJIIFOYATENb — JIAMITBD) YBETHYCHHS
So 0 Sy HE TpedyeTcs: B 3TOM Cilydae NpHHUMaeM S, = 10 MM’, TOTA TOK
aBTOMATa!

o Sz Kn _ 196-14 _ o A,
J3-Unx 1,73-0,38
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riae K, = 1,4 — xoaddunuent Ha myckoBbie Toku (Tadma. 10.2 [8]).

3. OCHOBHBbIE TPEBOBAHMUA K COJEPKXAHUIO
TEXHUYECKOI'O TIPOEKTA OCBETHUTEJBHOM YCTAHOBKH
BHYTPEHHEI'O OCBELLIEHUA

B cocTaB TeXHMYECKOTrO MPOEKTa OCBETUTEIHHON YCTAHOBKH BHYTPEHHETO
OCBEIICHHS HEOOXOIUMO BKIIIOUUTH CIACAYIOMNE MAaTCPUAITBI:

1) nosicHUTEIbHAS 3alMCKa C TOAPOOHBIMU pacdeTaMd M HEOOXOIUMBIMH
KOMMEHTAPHUSIMH 10 CBETOTEXHUUYECKOMY U 3JIEKTPOTEXHUUECKOMY pacyeTam;

2) TaOJIUIBI ¢ OCHOBHBIMH CBETOTEXHHYECKHMMH M JJICKTPOTCXHUYCCKUMU
MOKa3aTesiMU;

3) m1aH-cXeMa BHYTPEHHEH ITUTAIOIIEH CCTH.

B Tabnumax OCHOBHBIX TEXHHYECKHX IIOKazaTeled  CoJepkKaTbCs
cleayroue rpadur:

- HauMEHOBaHHUE 0OBEKTA;

- ocBelaeMast oAb B M;

- MPEUMYIIECTBEHHAs (HOpMUpPYeMasi) OCBEIIEHHOCTh Y4aCTKOB OOBEKTa,
B JIK;

- pacueTHasi OCBEIIEHHOCTh YYaCTKOB OOBEKTa, B JIK;

- MPEUMYIIECTBEHHbIA  TUI  OCBETUTEJIBHBIX  MPUOOPOB  OOIIEro
OCBCIIICHUS,

- yIeabHas MOIIHOCTH OOIIEro OCBEIICHMUS, Br/m?;

- KOJIMYECTBO CBETOTOYCK;

- NPEUMYILIECTBEHHBIN BUJI IPOBOJKU IPYIIIOBOU CETH.

[I;man-cxeMy BHYTPEHHEN IUTAIOLIEN CETH BBINOJHUTH B COOTBETCTBUU C
tpedboBanusmMu ECKJ] ¢ ucnonp30BaHrEM yCIIOBHBIX 0003HAYCHUN W HAJIHCEH
JUTSI CBETOTEXHUYECKUX TTPOeKTOB 1o Tabi. 10 I15-1 u puc. I15-1 u I15-2.
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4. HPOEKTHPOBAHHUE HAPYKHOI'O OCBEIIEHUSI
INPOMBIIIVIEHHBIX TPEJNIPUATUN

4.1 CBeToTexHn4yeckasi yactb. HopMbl Hapy:KHOT0 OCBelIeHUsI

OcHoBHOI 3amaueld HapyxkHoro ocemenuss (HO) mnpoMbluieHHbIX
NpEeANpUATUN ABIIACTCA obecrnieueHne 0e30macHOCTH JBUKEHUS
MEXaHU3UPOBAHHOTO TPAHCIOPTAa W TNENIEXOJOB B TEMHOE BpEMS CYTOK.
VYcranoBku crangaptHoro HO nomkHBI co31aBaTh HEOOXOAMMBIE YCIIOBUSA
3pUTENBHON  pabOThl  BOAMUTENECH  MEXAaHU3WPOBAHHOIO  TPaHCIOpPTa H
NEenIexXo0B, OOECIEUMBAIOIINE CBOEBPEMEHHOE OOHAPYKEHHE NPEMSITCTBUM.
[Ipy »TOM BOAWUTENH MEXAHU3MPOBAHHOTO TpaHCHOpPTa JOJKEH HWMETh
BO3MOXXHOCTb OOHApYXKUTh MpPENSATCTBHE HA MyTH JABMKEHHUS MAIIMH C
pPacCTOsIHUS B HECKOJIBKO JECSTKOB METPOB, a MEMIEX0/] Pa3InYUTh HEPOBHOCTH
TpOTyapa ¥ MOCTOBOM, YBHJIETh OIPAKJICHUS U PaCIIO3HATh BCTPEUHBIX JIFOACH C
PacCTOsIHUS B HECKOJIbKO METPOB.

POTOMETPUUECKOU XapaKTEPUCTUKOU, ONpeAEIAIOIIEN YPOBEHb
BUJUMOCTH OOBEKTOB, SBISETCS SAPKOCTb JOPOXKHOTO TMOKpBITHA. Jlis
YCOBEPIICHCTBOBAHHBIX JOPOXKHBIX MOKPHITUN (acdanbT, OETOH U T.I.) OHA B
3HAYUTEIBLHON MEpe 3aBUCUT OT YIJIOB MAaJEHUS CBETA, COCTOSHUSA MOBEPXHOCTH
U T.J. B CBSI3U € 3TUM SIpKOCTh M OCBELIEHHOCTh MOKPBITUS HE CBA3AHBI IPSIMOI
3aBUCUMOCTBIO, YTO HE MO3BOJIAET OCYIIECTBISATH MPSMOE HOPMHUPOBAHHUE.
OpHako B ciydyae MpOCTEHIIUX MOKPBITHHA (IpyHT, EeOeHb U T.J.), UMEIOLIUX
Tu(hPy3MOHHBIA  XapaKTep OTPAXKEHUS, MOXKET ObITh MPUMEHEH METOJ
HOPMHPOBAHUS 110 OCBEIIEHHOCTH.

[Ipoesxue wyacTh MarucTpajied IPOMBILUIEHHBIX NPEANPUATHH, B
YaCTHOCTH, SIBJIAETCS MPOAOKEHUEM YJIMIl HACEJIEHHBIX ITyHKTOB, TO3TOMY UX
HO mnpoexTtupyercs uCXoAss W3 YCIOBHUS oOOecredeHHsl CpelHed SpKOCTH
JIOPOKHOTO TOKPBITUST coriiacHo Tabn. 14. OTMmeTrum, 4TO HOPMBI CpeaHel
TOPU30HTAJIBHOM OCBEIMIEHHOCTH W3 Tabmuilkl 14 yTBEpX ACHBI TOIBKO IS
HAcelIEHHBIX IYHKTOB 3alojspbsi, MO3TOMY JaHHBIE IO pacyeTy CpeIHeu
OCBEIIEHHOCTH CIIPABEUIMBbI JUIsI LEHTPAJIBHOIO peruoHa Poccuu TOJIBKO C
OKTSIOpsI 1O anpelib Mecsibl (IEPUOJ] COXPAHEHHUS! CHEXXHOTO IMMOKPOBA).

Pacuer cpenHel sIpKOCTH JOPOKHOTO MOKPBITUSL BBITIOJHSIETCS IO METOLY
K03 puIIeHTa UCTIOJIb30BaHUSI CBETHJIBHUKA MO SIPKOCTH, 3HAYEHHUSI KOTOPOIrO
npusezenbl B CH 541-82 (BCH 22-75) anst yctapeBIIMX THIIOB CBETUIIBHUKOB
(PKVY-400 u np.). dns cBetrmiibHUKOB 0qHOTUTIHBIX ¢ JKKY 01-400-002 moxxHO
UCIIOJIb30BaTh B MpakTHUuecKuX pacuy€rax gaHHble [3] (CnpaBouHas KHUTA IO
ceerorexuuke/Ilog pen. 10. b. Aizen6Gepra. M.: Dueproarommsuar, 1995. -
528c: ui1.), KOTOpBIE NP YCTAHOBKE MPOJIOIBHON OCH HEKPYTIIOCUMMETPUYHOTO
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CBETWJIbHMKA TOJ YIJIOM (@ K TOPU30HTY HMMEIOT 3HAUCHUS, MOKa3aHHBIC B
tabauie 15 (1715 TJ1aIKoro MEJTKO3EPHUCTOTO ac(paibTOOETOHHOTO MMOKPBITHS ).

Taomuna 14

Hopmupyemble 3HaueHusi CpeIHEN SPKOCTH JOPOKHOTO IIOKPBITHUS M CpeaHeH
TOPU3OHTAIILHON OCBEIICHHOCTH JUISl YJIUII, IOPOT U TUIOMIAJCH pa3IMuHbIX KaTeropuil

HanbGonsmas
Kateropus HUHTEHCUBHOCTD Cpenusis Cpennsis
0OLEKTa Lo Ynumel, fopora u IBIDKEHUA B 000HX SIPKOCTD | TOPH3OHTAIbHAS
IUIOIAIA HaIPaBJICHUSAX, MOKPBITHUS, | OCBEHIEHHOCTD,
OCBEIIEHHIO 2
TPaHCIIOPTHBIX Kn/m JK
€IMHULL B Yac
Marucrpabrbie Cssriaze 3000 1,6 20
A AOPOTH, MATHCTDAILIBIC) o e 1000 10 3000] 1,2 20
YIUIIBI 0OIIErOpOICKOTO OT 500 10 1000 0.8 15
3HAYEHUS
Csaiitze 2000 1,0 15
B Maructpansubie ynutps |Ceoime 1000 g0 2000 0,8 15
paliOHHOTO 3HAYCHUS Ot 500 no 1000 0,6 10
Memnee 500 0,4 10
500 u 6o1ee 0,4 6
C Y uiel 1 10poru menee 500 0,3 4
MECTHOT'O 3HAUEHUS OJIMHOYHBIE 0,2 4
aBTOMOOMIIN

Jns maructpaneit kareropuidi A u b (cm. 1abn. 14) pernmameHTUpyeMbIi
MOKa3aTellb OCJICINIEHHOCTH OCBETUTENbHON ycTaHoBkH (OY) He pomKeH
npesbimiath 150. s OV ymun m gopor kareropuu B, a taxxke mna OV,
HOPMHUPYEMBIX TI0  CpEJHEH  OCBEIIEHHOCTHM, MHUHUMAajlbHas  BbBICOTA
pacrionoxkenuss OIl orpaHuumBaercs, HWCXOAS W3 YCIOBHM OrpaHUYEHUS
OCJICTUIEHHOCTH B COOTBETCTBUU C Tab. 16.

4.2 Bbi0op, pacnoJio:keHue M crocod yCTAHOBKY CBETHJILHUKOB

B ycTraHOBKax Hapy>KHOTO OCBELIEHHUS P CPEIHEN SIpKOCTH NOKpbITUs 0,4
KI/M° ¥ BBIIE ¥ CPEAHEH OCBEIIGHHOCTH 4 JIK M BBIIE CIEIyeT
MPEUMYLIECTBEHHO NPUMEHATh CBETWJIBHUKH C Ta30pa3psIHbIMA UCTOYHUKAMU
WM TOJIYLIMPOKOE cCBeropactpeznencHue. He gomyckaercs npUMeEHEHHe
MIPOKEKTOPOB, & TAKXKE OTKPBITHIX JaMIl 0€3 OCBETUTENbHOU apMaTypbl. CXeMbl

pacroJIOKeHHUST CBETUJIILHUKOB ((poHapei) Ha MarucTpaisix TPOMBIIICHHbBIX
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NPEANPUATANA JODKHBI COOTBETCTBOBATh MpHUBEJAEHHBIM Ha puc.8. Ha
3aKpYIVIEHUSIX YJIUI[ C paAUyCOM KPHUBBIX B IUIAHE MO OCU Mpoe3xkeid yactu 60-
125 ™M CBETWIBHUKM TIPU HUX OJHOCTOPOHHEM PACIHOJOXKEHUH JOJIKHBI
pa3MeniaThbes 0 BHEIIHEH CTOPOHE YJIUIIBI B COOTBETCTBUM pHC.9.a, OCBeleHNe
IIEPECEYEHU B OJTHOM YPOBHE CIIEAYET BBINOJHITH B COOTBETCTBUHM CO CXEMOM
puc.9.0, B.

Taomuna 15

3HavyeHust K03 PUIMEHTOB HCIIOJIL30BAHMS 10 OCBEIICHHOCTH U SIPKOCTH JIJIS
ocetutenapHOro nprbdopa tumna XKKY 01-400-002.

3nauenus Ug n U npu OTHOIIEHUH LIMPUHBI paCU€THOM MOJIOCHI K
¢,rpan B,rpan BBICOTE YCTAHOBKH OCBETHTENILHOrO nprbopa b/h
05 | 10 | 15 | 20 | 25 | 30 | 40
3Havenns ko3 PuIHEHTA HCIIONb30BAHUS 110 OCBeleHHOCTH Ug
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
3HaveHust K03 PuIEHTA UCIIOIb30BAHUS N0 sipKkocTH U
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 - - - -

Tunbl omop HapyXHOrO OCBEUIEHUS JIOJDKHBI  NPUHUMATHCS B
COOTBETCTBUM C TEXHUUYECKUMU MPABUJIAMU MO IKOHOMHOMY PacCXOJI0BAHUIO
OCHOBHBIX CTPOUTEIBHBIX MAaTEPUAIIOB.

[TogBec CBETMIIBHMKOB Ha YJIMIAX C BO3AYIIHOW 3JEKTPUYECKON CETHIO
oOIIIero Ha3HA4YeHHs CJIEMYET BBIMOJNHATH Ha omopax 3Toil cetu. [lpm sTom
CBETWJIBHUKH JIOJKHBI PacIoyiaratbCsi HMXKE IPOBOJOB ITOM CETH WM MO
JIpPYTyl0  CTOPOHY OINOpbI; JOMYCKAaeTCsl YCTAaHABIUBATh  KOHCOJIbHBIC
CBETWJIbHUKH BBIIIIE TPOBOJIOB YKA3aHHOW CETHU MPH YCIOBHH, YTO PACCTOSTHUE B
IJIaHe OT Kpasi CBETWIbHHMKA 10 Onmxkaiiiero mpoBojma He Mmenee 0,6 M.
KOHCOJIbHBIE CBETHIBHHUKH yCTAHABIMBAIOTCSA, KaK MpaBmio mox yriaom 15° k
ropu3oHTy. ONopsl HOKHBI pacrnojiaraTbCs Ha paccTosHUM He MeHee 0,6 M oT
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JMIIEBOW rpaHu OOPTOBOTO KaMHS 10 HApYKHOW MOBEPXHOCTH I[OKOJISI OMIOPHI U
He Ommke 1,5 M OT pa3InyHOro pojia BhE3/0B.

Ta6mauma 16
MuHUMaIBHO JIOMyCTUMAasi BEICOTA YCTAHOBKY CBETHJIBHUKOB B 3aBUCUMOCTH OT UX
CBETOpACTIPE/ICIICHUS.
KpmBas Citbr caera 1o HanOonpinii CBeTOBOM ITOTOK HaHMeHBmOa’ll_[ BbICOTA
COCT 17677-82 HUCTOYHUKOB CBe"ia B OIl, ycTaHOBOK Ha YCTaHOBKH ULL, M, IpH
OZHOH OIIOpE, JIK JIH T'J1
Memnee 5000 6,5 7
Ot 5000 o 1000 7 7,5
Monympoxas Boaee 10000 go 20000 7,5 8
Boaee 20000 go 30000 - 9
Boaee 30000 go 40000 - 10
Bomee 40000 - 11,5
Mesnee 5000 7 75
Ot 5000 mo 10000 8 8,5
Hlpoxas Bosee 1000 go 20000 9 9,5
Bostee 20000 zo 30000 - 10,5
Bosee 30000 xo 40000 - 11,5
Bonee 40000 - 13

4.3. Pacuer mara ¢oHapeii HIH OTAeJbHBIX CBETWILHHUKOB MPH
HOPMHMPOBAHUM CPeAHEeH APKOCTH

CxeMa pacmoioKeHUsI CBETHJIBHUKOB Wi (Qonapei (dboHapb oOpaszyercs
HECKOJbKAMH CBETHJIIbHUKAMH Pa3MEIICHHBIMA Ha OJHOM KpPOHINTEHHE) Ha
3aKpYIVICHUSIX WM TEepeceYeHus X Ha OJIHOM YpPOBHE C YYETOM Iiara
CBETWJILHUKOB, TIOKa3aHHas Ha puc.9, HE YyYUTHIBACT TIPSAMBIC YYaCTKH
MarucTpaien, s KOTOpbIX mar (oHapedl WU OTACIbHBIX CBETUJIHHUKOB

PacCUUTHIBACTCS T10 (bopMyJIe ( CH 541-82):

ZnB i M

B bK3| ]

rae L — mar ¢oHapeii (CBETUIILHUKOB), M;
B, — HOpMHpYyeMasi CPE/IHAS APKOCTb, KI/M;
K, — koappunment 3amnaca;

b — mmpurHa npoe3xkel YacTH YIHUIIbI WK JOPOTH, M;
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M — XOJIW4ecTBO psNOB CBETWIBHUKOB BJOJb OCBELIAEMON IIOJIOCHI
(KKl S]] TOJDKEH COCTOSATH M3 OJHOTUITHBIX CBETUIILHUKOB);
Nz — KOOXPPHUIMEHT UCIIOIBL30BaHMS CBETHIILHUKA TI0 SIPKOCTH | - TO psfa;
F,.i — CBEeTOBO# MMOTOK JIaMIT CBETWJIBHUKA | - TO psijia;
M; — YUCIIO CBETWIILHUKOB (POHAPS, OTHOCSAIIMXCS K | - My Psiy.

Puc.8 — Cxema cBerwnpHMKOB B OV ymun um gopor. | — omHOcTOpOHHSS; 2 —
JIBYXpsiIHasg B LIaXMaTHOM IMOpSAJKe; 3 — ABYXpsaHas OpsMoyrojbHas; 4 — oceBas; S5 —
JIBYXpsiIHAs MPSMOYTOJbHAsl MO OCSIM JIBUXKEHUSI 6 — ABYXpsAaHAs NPSIMOYToJjibHas MO OCU
YIIULBI.

XR——o

60<R<125

5H
1,5H@® ®l "é
1,5H§§ 1 E _‘%
®
5H
B)

a) 6)

Puc.9. Cxema pacIiojIoKE€HNd CBCTUIILHUKOB: a) Ha 3aKpYTJICHHUU, 6) Ha IMPUMBIKAHHUU,
B) Ha NCPECCUCHUU, H — BrIicOTa YCTAaHOBKH CBCTHIIbHUKOB.
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4.4, Pacyer mara ¢oHapeii WM OTAEJbHBIX CBETWIBHMKOB IIPHU
HOPMHUPOBAHNH CPe/IHel 0CBEIIEHHOCTH

Nuctrpykuus CH 541 — 82 pernaMeHTHpPYET MPU HOPMUPOBAHHOM CpeaHEN
OCBEIICHHOCTU Mar ¢oHapeil (paccTosHUE MEXAY ONMOpaMU) WU OTIEIbHBIX
CBETUJILHUKOB PAaCCUUTHIBATH 1O (hOpMyJI€:

1 M
= oK ZnEi Fimi, rae E, — HopMUpyeMas OCBEIECHHOCTE;
TLyPR5 4
Nei — KO3 (UIMEHT HCIONB30BaHUA MO OCBEIICHHOCTH CBETHILHMKOB  I-TO

psna.

Kosdduiments  uCMONBb30BaHUS ~ TUIOBBIX  CBETUJIBHUKOB IO
OCBEILICHHOCTH B HAIPAaBJICHUU B=00 151 B=180O MIPUBEJCHBI B TaOIUIAX
ucrounukoB [2, 6, 8, 16]. Illar ¢oHapeld WiM CBETUIBHHKOB B paiioHe
MEMIEXO0HOTO Tepexoa U >KEJIE3HOJAOPOKHOIO Mepee3a BHIOMPAETCS PaBHBIM
1.5H, co caBurom 0.75 H B 00e CTOpPOHBI OTHOCHUTEIIBHO OCEBOM JIMHHU
nepexoja (mepee3ga), rae H — BbicoTa yCTaHOBKU CBETUIIBLHUKA.

4.5. Pacuer noka3sareJisi 0CJIENJIEHHOCTH
[Toka3zaTenp OCIENUTENBHOCTH P — 3TO KpUTEPUN OLEHKH CIEISIIETO
JICCTBHSI OCBETUTEJILHOM YCTAHOBKH, 3HAYEHHUE KOTOPOrO OIPEACISIETCS 10

dopmyne [ 2] :

P=570-a-Cp Py ,TIe a — Ko3(p UIIMEHT HEAIKBUBAJICHTHOCTH, PABHBII:
3" PH

ans JIH-1; mma JUI m APJI—1,3; mma JAPU — 1.1; nna mamm JHaT — 0,9;

K, — xoaddunment 3amaca; B, — HOpMUpYyeMasi CPEAHSS SIPKOCTb, KJ:[/MZ; C, —

MNOCTOSIHHBIA KO3(Q(UUMEHT, 3aBUCALIMN OT SPKOCTU (PoHa, ompeaensercs Mo

rpaduxy puc.10; Py — cymMmapHas SPKOCTh BYaJUPYIOIICH TICICHBI, KI1/M’:

M
By =D Bi; M — 4ucno CBETWIBHUKOB; [}j — SIPKOCTh ByalHpyrOIen
i=1

TNICJICHBI, CO3/ITaBACMON | - M PSAZOM CBETHIHHHKOB.

SIpkoCcTp ByanmMpyromiend IeJIeHbl OT KaXI0ro psla CBETUIBHHUKOB
onpesnensieTcs g HaOmogaTesns, HaxXOSAIIErocs Ha MPOAOIbHOW JIMHUU
nocepeiMHe TPOE3KeW 4YacTh JIAaHHOTO  HamlpaBlieHUs] JBUXKEHUS, W
paccuuThiBaeTcs 1o Ghopmyiie:

m

- 2 2
3300[(H —h)* + Ab{"]

rae H — BbICOTa YCTAaHOBKHM CBETHJIBHMKOB, M; N — BbICOTa IJ1a3 HaOIr0AaTEs

HaJ YPOBHEM IPOE3KeH YacTH, MpUHUMaeTcs paBHou 1,5 m; Ab; — paccTosiHue

By [0,88(1,50 )i +0,82(1gq0 )i + 21 gg0)i +155(1g0)i],
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MEXIy JUHHEH I-T0 psaa CBETUIBHHUKOB W CPEAHEH MPOJOIbHON JIMHUCH
MPOE3KENH YaCTU JAHHOTO HAIIPABJICHUS JBWKEHHMS; M — YKMCIIO CBETUJIBHUKOB

(ouaps, ornocammxes k i-my  pany;  (100)ii(lgq0)is(lge0)ii(lgq0)i—

. 0
BEeJIMYMHA CHJIBI CBETa CBETHJIBHMKOB I-T0 psga B I1uiockoctd =90
0
COOTBETCTBEHHO noj yriaamu o=75, 80, 85 u 907, kn.

10

N

0,2 04 06 0,8 1 1,2 14 16 1,8 2
BH

Puc.10. I'padgux 3aBUCMMOCTH MOCTOSIHHOTO Ko3(¢uimenta C, A pacueTa MOKaszarels
OCJICIUIEHHOCTH OT SIPKOCTH (oHA By

4.6. DaexkTpuyeckas yactb. Pacuer cereil Hapy:KHOI0 OCBellleHHS 110
norepe HANPSKEHUsI

3HaueHNEe pACUYETHBIX TMOTeph HANPSDKEHUS B OCBETUTEIBHON ceTu
HapYy>KHOTO OCBEIIEHHs (B MPOLIEHTAaX) MPU MUTAHUU OT TPaHCHOPMATOPOB
pPa3IMYHON MOIIHOCTU 0€3 y4yeTa paBHOMEPHOCTH Harpy3ku (oOuui cirydait)
npuBeAeHo B Ta0d. 17

Tabmuma 17
MoIHOCTS PacueTtHble HOTepI/é ;Mc;ngz%nHl;(;;(f];b;uneme MOIIHOCTH
Tpanchopmatopa, KB-A
0.9 08 0,7 0,6
% : 55
60 0,5 5.0 5,5 55
100 ’
20 6
35 55
60
100 0,5 55 .
160 6,0 ,
250
400
630 u BbIlIE ! 65 6,0
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[Ipu omnpeneneHUM pacUETHBIX TMOTEPh MNPHUHATO, YTO CHIXKCHHE
HalpsDKeHUsT 'y HauOojee yIajJeHHBIX JaMil paBHO 5% HOMUHAJIBHOTO
HaIpsHKEHUS J1am, a KodpPuiueHT 3arpy3ku Tpancpopmaropa pases 0,9.

4.6.1. Pacuem oceemumenvHoil cemu npu pagHoMepHoll nazpyske a3

PacueTr cedeHus MpoBOIOB OCBETUTEIHLHON CETH HAPY)KHOTO OCBEIICHHS
10 TTOTEepe HAMPSHKEHUS MPOU3BOAUTCS IO CICAYIONTUM (OopMyIaM:
a) 11 ogHOoGa3HBIX U ABY(DA3HBIX JIMHUH, a TakKKe Tpex(a3HbIX JTUHUM C
OTJICJIEHBIM HYJIEBBIM ITPOBOOM:
S >M :
CpU

0) s Tpex(a3HbIX JHMHUM C HCIOJIb30BAHUEM HYJIEBOTO MPOBOAA CETH
0OLIEro Ha3HAYEHHUS:

S_ZM (1+ aK ):
CAU aY, PH.OCB. ’

rie S — cedyeHue MpOoBOJA, MMy T M — CyMMa MOMEHTOB Harpysku,
kBT1'M; AU — pacuetnasa norepst Hanpspkenusi, %; C U a — Ko3(Q(OULHEHTHI,
3aBUCSLIUE OT HAINPSDKEHUS CETH, CEYEHHUS HYJIEBOI'O MPOBOAA U COOTHOLIEHUS
Harpy3ky OOILEro Mmojib30BaHUS M Hapy»XHOro ocBeuleHus; K — OTHOIIEeHue
Harpy30K CETH Hapy>KHOT'O OCBEIICHHS U CETU OOILIEro MOJIb30BAHUS, Py ocn —
Harpy3Kka CeTH Hapy>KHOTO OCBEIIeHHUs, KBT.

3navenus kodppunuentoB C, a u K mpuBenensl B Tada. 18 u 19,

Tabnuma 18
3nauenne kodpunnenta C A METHBIX U aTFOMHUHUEBBIX
IIPOBOJIOB
Hanpsoxenune | Yucno ¢as B IIpu ucronb30BaHUK HYJIEBOIO

IIpu oTenpHOM HYJIEBOM

cetu, B JTUHUU IPOBOJIA CETH OOIIETOo
IIPOBOJIE
Ha3HAYCHUS
ATIOMUHIHA Meab ATIOMHUHUHN Meab
46 77 46 77
380/220 2 20 34 30 51
1 1,7 12,8 15,3 25,6
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Taomuna 19

3naueHue K03 PUIMCHTA @ TPU COOTHOIICHUH

CooTHoIICHNE Harpys3okK C€Tu o
COIIPOTUBJICHHUU HYJIEBOI'O U (l)aSHOl"O IIPOBOAOB B CCTU

Hapy>KHOTO OCBEILICHUS U CETH

00I1IeT0 MOJIBL30BaHUS 380/220 B

1:1 2:1
0,05 95 o
0.1 67 0
0,2 4,6 9,1
0,3 38 >
0.4 33 5
0,5 2.9 .
0,6 2.7 3
0,7 25 ;
0,8 2.3 ;
0,9 2.2 3
1,0 2.1 .

[IpuBenenusie B Tabn. 18 koadpduimentet C ompepeneHbl 0e3 ydeTa
NOTEPH HANPSHKEHUS B 00ILIEM HYJIEBOM MIPOBOAE. DTH KOIPPHUIIMEHTHI JOTKHBI
OPUMEHATHCS TOJBKO B Cllyua€ CHUMMETPUM Harpy3ku mno ¢azam B oOuiei
cucTeMe (Harpy3Ku Hapy»KHOT'O OCBEILLEHHS U CETU OO0IIero nojs3oBanus). [Ipu
pa3IEeIpHOM pacyeTe CETEN HapyKHOI'O OCBEIIECHUS U ISl CUCTEM C OTAEJIbHBIM
HYJIEBBIM IIPOBOJIOM, €CJIM CEYEHUE HYJIEBOTO NPOBOJA CETH OOIIEro
M0JIb30BAHUSI PABHO CEYEHUIO (ha30BbIX MIPOBOJIOB CETH HAPYKHOTO OCBEIICHHUS.
[Ipu ceyeHusIX HyJIEBOTO MPOBOJIa OTIIMYHBIX OT (Pa3HOTO, CIAEAYET NOACTABISTh
B (QopMyny pacueTHblid k03QduuueHt C’, onpenensieMblid Kak MpOU3BEACHHUE
kodpdunmenta C, HaWJIEHHOTO MPHU OTIAEIHLHOM HYJIEBOM TIPOBOJE, Ha
ko3 dunuenT |, HaxomumbIii U3 KpuBbIX puc.11.

I e e e R
| | | | | | |
S )

o/ r(b

............. — ogHO(a3Has CeTh;, -- -- -- -- — IByX(]a3Has CEThb.

Puc.11. I'paduk ans ompeneneHus NONPaBKU |, yduThIBaromed oOTIMYHE CEYCHUS
HYyJIEBOTO ITIPOBOZIA OT CEUeHUs! (Da3HBIX IIPOBOJNOB CETH YIMYHOTO OCBEIICHUS; Iolfgy —
OTHOILIEHHE COTIPOTHUBIIEHUS HYJIEBOT'O ITPOBOJIA K COMPOTHBIIEHUIO (Pa3HOTO.
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4.6.2. PacyeT ceTH NPU HEPABHOMEPHOI HArpy3ke (a3

Pacyer ceueHumii ¢a3HBIX MPOBOJOB C BKIIOYCHHEM JIaMIl Ha (a3Hoe
HaNPsOKEHUE TIPOU3BOAUTCS IO CIACAYIONTNM (OopMyiam:

a) uia TpexdazHoi CXeMbl C OTIEIBHBIM HYJIEBBIM IpoBoaOM (3 dassl +
HYJIb):

S _ M (1+ Kycmb);
CpU
0) s 1Byx (ha3Hoi cxembl (2 (ha3bl + HYIIb):
B)
s==M (14K, mb)
CpU

JUTs Tpex(a3HOW CXEMBI C HCIIOJIb30BAHUEM HYJIEBOTO TIPOBO/IA CETH
o0O1ero noJsib3oBanus (3 a3kl + 001IMIT HYJIEBOM MPOBO):

s=M (1, s |k mb);

CaU V Pi. ocs.
rae S — ceueHne (ha3HOro MPOBOJA HAPYKHOTO OCBEIICHWS, MM, M — cymma
MOMEHTOB HArpy30K B MaKCHUMaJbHO HarpyXeHHOW (a3e NHHWHM HAPYKHOTO
ocBeleHuss KBT-M; M — COOTHOIIEHUE CONMPOTHUBJICHUN HYJIEBOTO U (Da3HOro
MPOBOJIOB; Py oc;. — HArpy3ka Ce€TH HapyXHOro ocsemeHus, kBr; K —
kKodhuieHT He cuMMeTpuu (Da3HBIX HArpy30K, ONpesessieMblii u3 rpaduka
puc.12; b — xoaddunuent, 3aBucsIHiE OT COOTHOMICHHUS (Pa3HBIX HArPY30K,
onpenensemMsbiii o 1ad:1.20.

PN

1,0
0,9
0,8
0,7 \
0,6 \
0,5 NS
0,4 N
0,3
0,2 - =

0’1 _IMMH/IMaKC

| | | \*§+ lcpllmakc

o 101 03 05 0,7 09
0,2 04 06 08 1

Puc.12. I'padux nns onpenenenus koddpuimenta HeCUMMETPHH (a3HBIX HATPY30K
Kic; vy lvaxe, lcp — TOK HauMeHee, Hanbolee ¥ CpeiHe HArpy KeHHOH (asbl.

[

N\
\‘
N
N

N

[r—
—
e~
f—
-

AL
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4.6.3. Pacuer cereii ¢ razopaspsaAHbIMU JIaMIaMH IO TOTepe
HANPSIKeHUs

Pacyer, mpu OTCYTCTBUM HMHAMBHUIYaJbHOM KOMIICHCAIIUM PEAKTUBHOU
MOIIHOCTH, CJIETYET MPOU3BOJUTH C YUETOM PEAKTUBHOI'O COMPOTHUBIICHUS — JJIs
BO3JYIIHBIX JTMHAH NP CEYEHHH MPOBOAA 16 MM® M BBIIE M IS KaGeTbHBIX
JuHAW Tipu ceyeHun S0 MM° ¥ BbInre. Pacuersr CIeAyeT IPOBOAUTH IO
dopmynam maparpada 4.6., HO BMECTO JOIMYCTUMON TOTEPH HAMPSKECHUS
(AU,%) cnenyer nmpuHMMAaTh JOMYCTHUMYIO BEJIWYUHY MAJEHUS HaNPSKCHUS
(AU’, %), yuYuTHIBAIONIYI0 pEaKTHUBHBIE HArPY3KH U CONPOTHUBIICHUS U
paccunthiBaemylto 1o popmyne:  AU'=y U,

rie Yy — KO3(QQOUIMEHT CHIKEHUS JOIMYCTUMOTO 3HAYEHHUs IOTeph
HAOpsDKEHUS, YYUTHIBAIOIIMN pPEaKTHBHbIE HArpy3kd U COINPOTUBIICHUS,
omnpenensiembie u3 rpaduxon puc.13.

Tabmuma 20
Ywucno (a3 B IMHUY C CooTHolIIeHHEe HAarpy30K B (azax, %
HaHpH)I(eHI/]IBGM 380/220 A B C Koaddunment 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
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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1,0

0,8 ]

0,6 T
0,5 |
0,4
0,3
0,2
0,1 S, Mm?

Y
v

0 10 20 30 40 50 60 70 80

Puc.13. I'papuxu y = f (S): 1 — ka6enpHas muaus, cos®=0,9; 2 — Bo3AyLIHAS
nuHus, cose=0,9; kabenpHas muHUs, cos@=0,5; 4 — Bo3mymHas uaus, cos@=0,5.

5. OHEPT'OCBEPEXEHUE B CHCTEMAX HAPYXHOI'O
OCBEIIEHUA

Pemenne BOMpoOCOB  3IHEProcOEpekeHHs B  CHCTEMaxX HapyKHOTO
OCBCLICHUS NPU  KECTKOM  perjaMeHTallud  HOPM  TOPU30HTAJIbHOU
OCBEILICHHOCTU MEUIEXOJHBIX IEPEXON0B, TPOTYapOB, IUIOWIANAEH U SPKOCTHU
JIOPOKHOTO MOKPBITUS MPOE3KUX YACTEN MATUCTPAJIEN CBS3aHO C MPABUIIBHBIM
BBIOOPOM METOJIMKM CBETOTEXHUYECKOTO pacyeTa M OINpaBJaHHBIM BbIOOPOM
OCBETUTENIbHBIX  YCTAaHOBOK  (CBETHUJIBHUKOB) C  COOTBETCTBYIOIIUMU
UCTOYHUKAMU U3JIydeHus (nammamu). Pacuer cpeaHell TOpPUBOHTAIBHOM
OCBEILICHHOCTH HAPY>KHOT'O OCBEIIECHHUS BBITIOJIHAECTCSA, KaK MPABUIIO, TOUYCUYHBIM
METOJIOM, TIOCKOJIbKY METOJIbl YJEIbHOM MOIMHOCTH He 3G(PEKTUBHBI B
SKOHOMHUYECKOM CMBICIIE, TaK KakK JaloT 3aBbIIICHHBIE pE3yJbTaThl IO
MOIIHOCTH JIaMIl CBETWJIBHHUKOB. ClieyeT OTMETUTh TaKke, YTO pacueT
OCBEIIICHHOCTH TOYE€YHBIM METOJIOM CJIEAYET pPa3[CIUTh HA JIBE€ HE3aBUCHUMBIC
3a7a4u:

a) MOBEPOUYHBI WJIM PEKOMEHJATEIbHBIM pacdeT Ui CYIIeCTBYIOIIEH
CHUCTEMBI HAPYKHOT'O OCBELICHUS C LEIbI0 €€ ONTUMU3ALUU 10 SHEPTETUYECKUM
U DSKOHOMHMYECKHM TapaMerpaM (HUCMIOJb30BAHUE COBPEMEHHBIX JaMIl C
OOJBITICH CBETOBOM OTJa4Yeil M MEHBIIEH MOIIHOCTHIO; TIEPEXO/ Ha HOBBIA THUII
COBPEMEHHBIX CBETWIBHHUKOB, HalpUMEp, TEPMETU3UPOBAHHBIX C IUIOCKUM
CTEKJIOM W YAApPONPOYHBIM KOPIYCOM M3 KOMIIO3UTHBIX MAaTEpUaJiOB THIIA
XKKY 001-250);

0) onpesnieseHrue BhICOTHI YCTAHOBKHM CBETHUJILHUKOB U PACCTOSTHUS MEXIY
HAMHM TpU BBIOpAHHBIX THUMAX JiaMIl W  CBETUJIBHUKOB IS BHOBB
MPOEKTUPYEMBIX UJIU PEKOHCTPYUPYEMBIX CUCTEM HAPY>KHOT'O OCBEILICHMUS.
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Pacuetnas ¢Qopmyna TodyeyHOro Meroda s MNPSMOM COCTaBIISIFOLIEH
TOPU30HTAJIBLHOM OCBEIIEHHOCTH UMEET BUJ:

E_ O
1000K, H 2
K, — xoaddunuent 3anaca (mo CHull-23-05-95 st razopa3psaaHbIx JaMil paBeH

1.5); H—BbICOTa YCTAHOBKU CBETHJIbHHKA; X& — CyMMapHas OTHOCHUTEIIbHAS
OCBEIICHHOCTb, JIK, ONpeensemMas 1o Gopmyre:

rie @, — cBeTOBOM MOTOK BHIOPAHHOM JaMIIbI, JIM;

n d; \ H

de= 1y cosd arctg — |—, rne lg; ompenmensercs mu6o MO

. H ) Hy;
=1 I

dbopmynam TpHOTMKEHHOW aHATUTUYCCKON aNMpPOKCHUMAIUU Ui BBIOPAHHOTO

TUNA CBETWIbHUKA n3 TaOi. 21 nubo mo m3BectHoi KCC Uit BBIYUCIEHHOTO

d.
3Ha4YeHUsA O = arctg ﬁl : Hii. -yciioBHas pacueTHas BBICOTA YCTAaHOBKH
KOHCOJIBHOI'O CBCTHUJIbHHUKA.
Tabmma 21
Ne O603HaueHue Ananutuueckoe Boipaxkenne KCC
260cosa
1 JKKY 001-250 lo, = 0 .15
cos[75 sin™" (1,2a)]
180cosa
2 | JKKY-01-400 -002-V1 lo = 0 1t
cos[75 sin™(1,2a)]
5 |KKY-02-400-001-1 PKY- I, = 150cosa
, | PKY-01-250-009-V1 PKY- I, = 200cosa.
HL, HL,
K a 7 ko 3
- da d A -
HL2 b ) HL4

Puc.14. Touku Hauxyauiei OCBEIIEHHOCTH
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Ha puc.14 npusstel o0o3HaueHus: di — paccTOsIHHE O TOPHU30HTAIM OT
IPOEKIUHU I-CBETHJIbHUKA 10 KOHTPOJIBHON TOUYKH (B OOIEM ciydae HE PaBHO
r€OMETPUUYECKOMY PACCTOSIHUIO M3-32 BO3MOKHOTO HAKJIOHA ONTHYECKON OCH
CBETWJIbHUKA); L, 1 L, — COOTBETCTBEHHO PACCTOSHUS MEXK/Iy CBETHIIbHUKAMU C
ONMHOW W Jpyrod crtopoHbl Maructpanu; N, M, K — TOUYKH HauUXyaIICH
OCBEIIICHHOCTH MarucTpajii. PacdyeT HayMHAIOT C BBIUMUCICHUSA KpaTydyauIlero
paccTOSHUS OT MPOSKIIMU | — YCIIOBHOTO CBETHIIbHHKA O 10 KOHTPOJIBHON TOYKH
U YCJIOBHYIO BBICOTY YCTAHOBKH CBETUJIbHUKA /1 HaJl TFIOCKOCTHIO, TOBEPHYTOM
Ha yros 6.

JIisi TOsICHEHUST pacCMOTpHUM TeoMeTpudeckue (urypbl Ha puc.15, rae
KOHCOJIbHBI CBETWJIBHUK pAacroyio)keH B Touke M, Ha BbicoTe H Hax
MOBEPXHOCTHIO MATUCTPANIA C OTKJIOHEHUEM ONTHUYECKOM OCH CBETHUJILHUKA OT
BEpTUKaAIU Ha yron 6. Jlns pacdera OCBEIIEHHOCTH B TOUKE A, yepe3 JaHHYIO
TOYKY MPOBOJIMM HAKJIOHHYIO INTOCKOCTH IMOJ YyIJIoM € K ropusoHty. Torma u3
paccMoTpeHus puc.15.a yCIOBHYIO pacyeTHYIO BBICOTY O0O3HAUYUM OTPE3KOM
CM, SBASIOMICTOCS HOPMalbl0 K HAKIOHHOM IUIOCKOCTH, a paccTosHue J;
MO’KHO BbIpa3uTh uepe3 orpesku CB u AB (cmotpu puc.15.0 u ¢)

H
®
H P;
N
N D B
]
®
P C B
C
a) 6) c)

Puc.15. K onpeneneHuto 0CBEIIEHHOCTH OT KOHCOJIBHOTO CBETHIIBHUKA

N3 paccMmorpenuss puc.15.B MOXKHO TMOJYyYUTh BBIPAKEHUA IS
OTIpEJICICHUST BCIIOMOTATENIbHBIX TapameTpoB P; u  Hj ama  Kaxaoro
KOHKPETHOTO CBETUJILHUKA.

Hyi =b{M sin@ + H coso; b

i =by | e b® =y b7 =2, b® —0; b® —p

cB =R =b"sin6 - H cose; 2

COOTBETCTBEHHO TMPHU PACIOJIOKEHUH KOHTPOJBHOH TOYKH IO TEPUMETPY
NPsIMOYTOJIbHUKA, KaK 3TO MOKa3aHo Ha puc.16.



Puc.16. MnmtocTpanus K onpeaesieHuo KOOpIUHAT KOHTPOJIbHBIX TOUEK

N3 paccmoTpeHus reoMmerpudeckux (uryp Ha puc.l5.c cimeayer, 4to

paccrostHue  d; = AB? + P,2 wi  d; :w/(bz)2 + P,2 ( b,=0 mpm

PacIoI0KEHUHM KOHTPOJIBLHOM TOYKHU B Touke (4) Ha puc.16 um by=L/2 Bo Bcex
OCTJIBHBIX CITy4asiX PACIOJIOKEHHsI KOHTPOJIbHBIX TOUeK Ha puc.14 u puc.16).
OTHOCHTEIbHAS OCBEHICHHOCTh € KAaXJOTO I-TO CBETWIBHUKA JIJIS

u3BecTHBIX oTHOIIeHnd Oi/H w H/H; omnpenensercs no popMmyiie:
gj = lyj cos® (arctg ﬁ)i

H™ Hy;

rne lg; ompenensiercs no ¢opMmysie NpUOIMKEHHOW aHAJIMTUYECKOU
annpokcumaun KCC KOHKpEeTHOTO CBETHJIBHUKA JJIs1 BBIYMCIEHHOTO 3HAYSHHUS

aj = arctg %

Ilocne 3TOro BBIUMCIISIEM CYMMApPHYIO OTHOCHUTCJIBbHYIO OCBCIICHHOCTDH
BCCX YUHUTBIBACMBIX CBCTUJIbHUKOB IJIA KOHerTHOﬁ KOHTpOJ'ILHOfI TOUKU.

n
28: ZS| ) rae N — 4YMCJIO0 YYUTBIBACMbIX CBCTHUJIBHHKOB (n:2 JJISA
i=1

cxembl puc.14.a; n=3 s cxemsl puc.14.06 u N=4 nus cxemsl puc.l4.c).
C yyeToM TOJNYYEHHBIX  PE3YyJbTAaTOB  TpsiMas  COCTaBIISIOIAS
TOPU30HTAJILHOM OCBEHICHHOCTH B KOHTPOJBHOM TOYKE OIpEAeNseTcs IIo

D e
1000K ,H?

K, — xoaddunment 3amaca (mo BCH u CHull ans razopaspsaHbix jgami
MPUHUMAETCS PaBHBIM 1,5).

[Tomy4yeHHbIe 3HAYEHUS OCBEIIEHHOCTH FE HEOOXOJUMO CpPaBHUTH C
HOPMHPOBAHHBIM 3HaueHUEM E,; U eciu E<Ey, TO CIeAyeT YTOUHUTH CBETOBOU
noTok Jiamnbl. Ilo pesyapTaram pacdeta BbIOMpaeTcs JaMIia, 3HAUYCHHE

dbopmyne: E = rae: @, — CBeTOBOM MOTOK BHIOPAaHHOM JIaMIIbI, JIM;
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CBETOBOI'0 MOTOKAa KOTOPOU OJIM3KO K pacdyeTHOMY B mpeaenax ot -10 qo +20%.

UucrneHHble MpUMEphbl pacdeTra MpsIMOMl COCTaBISIONMIEH TOPU30HTAIBHOU
OCBEIICHHOCTH MO H3JI0KEHHOM BBIIIE METOAMKE JJII CXEM PaCMOI0KEHUs
CBETUJILHUKOB 110 puc.14 npuBeieHbl HIXKE.

Ilpumep 12. Paccuutarh NOpsIMyI0 COCTaBIISIONIYI0 TOPU30HTAIBHON
OCBEIICHHOCTH  JOPOXKHOTO  TOKPBITUS ~ KOHCOJBHBIMH  CBETHUJIbHUKAMU
YCTaHOBJICHHBIMU TOJ yrioMm O=15° k ropusoHTy Ha BbicoTe H=10 M Han
ypoBHeM TOKpeiTus. [llupuHa mpoesxkeit wactu b=12 wm; paccTosHuE MeEXIy
ceeTmiibHuKamMu L=30 M. CetmnbHuk tuna JKKY-001-250 ¢ mammoi SON-E-
250 (HomuHanbHBIH TOTOK D,=28000 1™); K03pPunment 3amaca K,=I,5. Kpupas
cwiel cBeTa (KCC) cBeTHIIbHUKA alMpPOKCUMUPYETCS BEIPAKCHUEM:

B 260cosa.
* cos[750 sin1'5(1,2a)] ’

di
| raeoj = arctg ﬁ .

Pacuer mpumBenemM s THUIOBBIX CXEM pACIIONOKEHUS CBETHIHLHUKOB,
MOKa3aHHBIX Ha puc.14.

a) I[JUI CXCMBI PACIIOJIOKCHUA CBCTUIIBHUKOB I10 pHc14a

P o= bcos® — Hsin®=12cos15° —10sin15° = 9,00292 (m);
Hy,2 =bsin®+ H cosd =12sin15° +10cos15° =12,765087 (w);

2
d; :\/[%j + P2 =152 +9,002922 =17,494358 (w);
3 dj H
g1 =e5 = l5j - cos”(arctg ) - =
H H1,2
3 17,494358 10
= | -cos~ (arct : -
40° ( 9 10 ) 12,765087

—310-cos® (arctgl,7494358) - 0,78338674 = 29,68 (ux)

11,08 nx

Se=gy + e, (TK); c_ ©.2& _ 28000-5936 _
S 1000K,H? 1000-1,5-100

B) JlJ11 cXeMbl pacnoyioxKeHus: CBETUIILHUKOB 110 puc.14.B

P2 =Hsin0=-10sin 150 = —2,5881903 (m)
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Py =bcosd — Hsin@=12cos15° —10sin15° =9,00292 (m)
Hg =bsin® + H cos@ =12sin15° +10cos15° =12,765087 (m)
Hy 2 = H cos® =10c0s15° =9,6592582 (m)

2
dyp= G) P =+/(~2,5881903)2 +152 =15,2216(x)

d3 =+/(0)% + P§ =5,00292 (mm)

& =&, =335-c0s356,70 0 _ 5739602 (1)
12 659

Y e=g1 +e9 +e3 =211245 (11k)
- _ 28000-211,245

= =39,43 K
1000-1,5-100

c) Jns cxembl pacnonoKeHHsl CBETUIBHUKOB 1O cxeMe puc.14.c.

d1=d2 =d3 =d4;
R=P,=Py=P, = gcose— H sin 0 = 6¢c0s15° —10sin 15° = 3,2073646 (m):

Hy=H,=Hz=Hy, :gsin 0+ H cos0 = 6sin15° +10¢0s15° =11,212172 (m);

2
dy = (gj P2 = \/(15)% + (3,207)2 =15:339 (w):

£ =, =360-c0s356,9%— 0 _55197 (m);
11212172
28000-4-55,16

D> e=4g (1K); Torma 1000-15.100 JIK

B cnyuae ornuuuns MOJIYYEHHOTO 3HAYEHUs OCBELICHHOCTH £ OT
HOPMHUPOBAHHOW OCBELICHHOCTH F,; CIEAYyET YTOUHUTH CBETOBOM IMOTOK JIAMIIBI
U BbIOpATh MOJXOJSINYIO IO MOIIHOCTH M CBETOBOMY MOTOKY. Ilocie storo
CJEyeT YTOYHUTH PACUETHOE 3HAYEHHUE OCBEIICHHOCTH:

e Y-
1000K, H 2

HpI/I HU3BCCTHBIX 3HAYCHUAX KOB(I)(I)I/ILII/IGHTOB HCIIOJIB30BaHHA CBCTHJIbHHMKA
IO APKOCTHU U|_ Hu 110 OCBeI]_[éHHOCTI/I UE, THUIIA ITIOKPBITHA M OTHOIICHHA
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HIMPUHBI TIpoe3xker dactu ynuubl (D) k BeicoTe moaBeca cBerwiabHuKa (H)
3HAUCHUS CPEeJHEN SIPKOCTH MOKPBITUSA Lcy MOKET OBITH MOTYUEHO YMHOKEHUEM
3HAYCHUS CPEAHEH OCBEIIEHHOCTH Ha KOApPUIMEHT mepecuera K

U 2 U
Lep =EcpKn=Eg, L (xmd), rae Kim=—1,
U E U E
[IoCKOJIBKY BBIIIE ONPENEIaCh HAUMEHbIIAs OCBEUIEHHOCTh, TO IO €€
3HAYEHUIO MOKHO ONPENEIINTh MUHUMAIBHYIO IPKOCTh HOKPBITHSL:

U 2
Lep = Eep - —— (k/m).
U E
OtmeTHM, 4TO KO3()(HULIUEHTHI HUCTIOIB30BAHUSI KOHCOJIBHOTO CBETUIILHUKA
UL u Ug 1OIDKHBEI yYNTHIBATh YrOJI HAKIOHA CBETHUIIBHUKA K TOPH3OHTY.

6. PACUET KAUECTBEHHBIX ITIOKA3ATEJEN
OCBETHUTEJIBHBIX YCTAHOBOK

6.1. Ko3apdumueHTt nyabcanumn

KoaddummenTs myapcanuu ¢BETOBOTO MOTOKAa HCTOYHUKOB cBeTa Ky
ocBemieHHocty Ky Ha pabounx Mectax onpeAesstoTcs no Ggopmyre:
P max — Pmin . Emax — Emin

, K. = :
ZCDCp L 2Ecp

e Pmax, Pmin, Py — COOTBETCTBEHHO MAKCHMaIbHOE, MUHUMAIbHOE H
CpelHee  3HAYEHUWE  CBETOBOrO  MOTOKAa  3a  Mepuoja  KojebaHus;
Emax, Emin, Ecp — COOTBETCTBEHHO MAaKCHMMAaJbHOE, MMHHUMAJIBHOE M CpEIHEE
3HAY€HUE OCBEIIEHHOCTHU 3a NEPHO]I KOJIeOaHMUsI.

Orpannyenue 3HaueHnii Kpy W Ky MOXeT OBITh  JOCTUTHYTO
MPUMEHCHUEM CHEHUAIBHBIX CXEM BKJIIOYEHHUS HMCTOYHUKOB CBETa B
CBETWJIbHUKE WKW pacha3supoBaHUEM CBETUJIBHUKOB B  OCBETUTEIBbHOMU
ycTaHoBKe. 3aBUCUMOCTh Ky ¥ Ky OT YyNOMSHYTBHIX (DaKTOpOB NpHUBEACHA B
Taby1.22.

Orpanndenue kKodhduIMeHTa Mmyabcaluu ocBemeHHocTH K Ha pabounx
MECTax JOCTUTAETCS:

1. B nByx- W 4eThIpEXJIAaMIOBBIX cBeTWIbHUKAX c JIJI mpumeHeHunem
KOMIIEHCUPOBAHHBIX MycKoperyinupytomux amnmnaparoB (ITPA), xorna nurtanue
OJIHOM TIOJIOBHHBI JIaMII B CBETHJIbHUKE OCYIIECTBIISIETCSI OTCTAIOIIMM TOKOM, a
JPYTOi MOJOBUHBI ONEPEKAIOIINUM (CBETHJILHUKH C pacUIeIUIeHHON (a3oif).

2. TloouepegHBIM MPUCOCAMHEHUEM COCEIHUX CBETHJIIBHUKOB B PSAYy WU
COCEHUX PSJIOB K Pa3IuyHbIM (ha3zaM CETH.

3. YcTaHOBKOM B OJHOW CBETOBOM TOYKE JBYX MJIM TPEX CBETHUJILHUKOB C
['JIBJ tunos JAPJI, JIPU, IHaT, mpucoeAMHEHHBIX K pa3HbIM (azaMm CETH.

Koy =
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4. TlutanueM pa3IMYHBIX JIAMIT B MHOTOJIaMIIOBBIX CBeTHJIbHUKAX ¢ JIJI oT
pa3HbBIX (a3 ceTH.

3aBUCUMOCTh HOPMHpPOBaHHOTO 3HaueHus Ky, % OT KOJUYeCTBa
CBETUJILHUKOB B CBETOBOM TOYKE, TOJKIIFOUCHHBIX K pa3HBIM (ha3aM MpHBEICHA
B Ta0J1.23.

Tabnura 22
3nauenus Kpp, % or
THIIBI YCTaHOBJICHHBIX B OJHOW CBETOBOM TOUYKE
namnst (JUT | opmoii |ABYX JaMII P cxeme
uTJIBJ) | pammp: | TATaHAS OTCTaromeM |JIByx siamil, mutaembix | Tpex amil, muTaeMbix
U OTIEPEKAIOIIUM OT pa3HbIX (a3 OT pa3HbIX (a3
TOKOM
JIB, JITh 25 10,5 10 2,2
JIXb 35 15 15 3,1
JIILY 40 17 17 3,5
JIT 55 23 23 50
JPJI 65 -- 32 5,2
JIPU
(mByxkomrio-| 45 -- 23 3,5
HECHTHBIE)
JAHaT 80 -- 39,5 6,3
JAKaT 130 - 65 5,0
Tabnua 23
KomiuecTBo cBETHIBHUKOB B | HopmupoBanHoe 3Hauenue Ky, %, e 6omee
Tun I'JIB/] |cBETOBOM TOYKE, MOJIKIHOYEHHBIX
K pasHbIM (azam 10 15 20 30
2 - - -
AP 3 + + +
AP 2 - - - +
(IByXKOM-
TIOHEHTHBIC) 3 + + + +
2 - - - -
AHaT 3 + + + +

VYcnoBus, mpu KOTOPBIX COOMIOAAIOTCS HOPMHUpPOBaHHBbIE 3HAu€HUs Kod(uimeHTa
NyJIbCALUU OCBEIIEHHOCTH, OTMEUEHBI B Ta0J1. 23 3HAKOM «+».

Jns Beruncienuss Ky B TOM TOUKe pacmojiokeHUss paboyux MeECT, TJIe
YHOOMSIHYTBIH KOA(DPUIIMEHT MyJIbCAllMK OCBEIIEHHOCTH MMEET MaKCUMAaJbHOE
3HAU€HHE, CHAauyaja OTACJIbHO OIpPEAEIAIOTCS OTHOCHTENbHBIE OCBEIIEHHOCTH,
CO37/aBa€Mbl€ CBETUJIbHUKAMM, TUTaEMbI€ OT K0 u3 Tpex ¢a3. Haubonbiuee
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13 TIOJIyYEHHBIX 3HaueHui npuHumMaetcs 3a 100 %, a ocTanbHBIE BBIpaXKaroTCs B
noysix oT Hero. COOTBETCTBEHHO MOJYYEHHBIM JOJISIM 110 Tabd. 24 u tabn. 25,
cootBeTcTBeHHO 11 OY ¢ JUI u OV c¢ I'JIB/, onpenensiercs Ky 16, KOTOpOE
MpEACTaBIsICT COOOM MyNbcalluio ocBerieHHOCTH B OV, eciu JIaMIbl UMEIOT
ycnoBHbIl Kpp 3 =100%.

Koadpdunment mnymscarium B OY ¢ HCTOYHMKOM CBETa, peajbHas
nyJibcanus CcBeToBoro mnotoka kotoporo Kpy#100% onpepensiercs 1o
bopmyie:

_ KiH. " KTra6n.

100%
Tabmauma 24
Ocsemennocts 3uauenue Kijrasx B OY ¢ JUI ipu ocBeeHHOCTH OT JiaMIl BTOpoil dasel, %
OT JIaMIIbI
Tpetheit haskl, % 7100 [ 90 80 70 60 50 40 30 20 10 0
0 42,3 | 45 | 48,0 512 (545|599 |649 | 715|793 |88,5 | 100
10 37,4 1394|418 | 449 | 478 | 52,3 | 56,9 | 62,6 | 69,0 | 77,1 -
20 323 1344|368 394|415 | 452|495 | 54,8 | 68,8 - -
30 27,8 | 30,0 | 32,3 | 34,8 | 36,9 | 40,2 | 44,2 | 48,8 - - -
40 234 | 259|279 |30,2|326 | 354|392 - - - -
50 198 | 23,2 | 24,2 | 26,3 | 285 | 314 | - - - - -
60 17,2 1 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. IloMelieHre OCBEIIACTCS OJTHOJIAMITIOBBIMH CBETHIIBHUKAMU C
['JIBJ tuna HaT, BxmroueHHbiMH ToouepenHo B Tpu (a3l (Kppy=80% mo
1a671.25). Onpenenuth Ky B pacuernoi Touke OV, eciu 1amIibl, BKIFOUYCHHBIE B
pasHble (a3pl IUTAIOIICH CETH, CO3Jal0T B ATOH TOYKE COOTBETCTBEHHO
ocsentenHoctu 3000, 1200 u 600 nk.

Pewenue. 1lpunnmas nanbonsiiee 3nauenue (3000 nk) 3a 100%, Bbipazum
OCTaJIbHBIE OCBEILIEHHOCTU B MPOIEHTAaX OT HauOoJbIero, 4to coctaBut: 100;
40 u 20%. Ilo Ta6m1.28 Haxomum mis mctrouHukoB cBeTa ¢ Kpy = 40% ( ot
BTOopoil (a3el) 20% (oT Tperbeit ¢aszwl) 3HaueHue K6, = 43,1%. Torma
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ko3 dunment nynbcaruu ocsemeHHoctr B OV ¢ I'JIB/] tuna JIHaT naxomum
W3 COOTHOIIICHHUS:

_ Kip - K ragn. _ 80%-431%

= =34,48% .
100% 100%
Tabauma 25
OCBEICHHOCTD 3rauenue Kijas; B OY ¢ ['JIBJ] mpu OCBEIIEHHOCTH OT JIaMTl BTOPO# (pa3sl,
OT JIAMITBI %
Tperbeid dhasel, % | 100 | 90 80 70 60 50 40 30 20 10 0
0 49,9 |1 50,3 50,9 | 524|539 565|610 |67,1]| 742|885 | 100
10 40,0 | 40,5 | 41,0 | 415 | 43,0 | 46,0 | 51,0 | 56,0 | 62,5 | 69,9 | -
20 3331335340353 |371|395|43,1|484 |555| - -
30 28,1 1283286292304 |319|354|416| - - -
40 228 (23,0(235|245|26,0|281|310]| - - - -
50 180|184 (194|205 | 224|245 | - - - - -
60 15,0 | 15,2 | 155 | 16,5 | 19,6 | - - - - - -
70 116 | 12,0 | 12,6 | 13,7 - - - - - - -
80 93 | 97 | 106 | - - - - - - - -
90 88 | 9,0 - - - - - - - - -
100 7,9 - - - - - - - - - -

6.2. HunanHapuyeckasi 0CBENIEHHOCTb

Lununopuueckasn oceewennocms E, ecTb cpefHsisi MIOTHOCTbh CBETOBOIO
MOTOKa Ha OOKOBOW MOBEPXHOCTH BEPTUKAIBHO PACIOIOKEHHOTO LWIMHIpA,
pasMepbl KOTOPOro CTpeMATCs K Hymw. llpu pacdere HUIMHIPUYECKON
OCBELIEHHOCTH HWH)KEHEPHBIMM METOAAMU 3HAdYeHue £F, omnpeaensercs Ha
paccTosHMM 1M OT TOpPLEBOM CTEHBI HA LEHTPAJIbHOM NPOJOJIBHOM OCH
noMenieHuss Ha BbicoTe 1,5M oT mona. [Ipu 3TOM mpUHUMAIOTCS CIEAYIOLINE
JONYILIECHUS:

1. Orpaxnaronue MOBEPXHOCTH TOMEMICHHsS (T0JI, TOTOJIOK, CTEHBI)
npuHUMaroTcs 1udPy3HbIME, PABHOSPKUMH 10 BCEH TOBEPXHOCTH.

2. CBeTUIILHUKH  3aMEHSIOTCS PAaBHOSPKOW TOBEPXHOCTBHIO,  KaXKIbIH
DJIEMEHT  KOTOPOM  HMMEET  CBETOPACIPENENICHHE,  COOTBETCTBYIOLLIEE
CBETOPACIIPEIAEICHUIO CBETUIILHUKA.

3. CBeropacnpe/ieneHre CBETUIbHUKA alllPOKCUMUPYETCst POPMYIIO:

m
o =lgcos o, rae Iy — cuiia CBeTa B HaNpaBJICHUU BEPTUKAIIH;

]cx — CHJIa CBC€Ta IIOJ YIJIOM Ol C BECPTUKAJIbIO, 3HaueHHEe M OoIIPCACIIACTCA I10
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dopmyrne: m :2721—0—1, rae ®- — CBETOBOW MOTOK CBETHJIBHMKA B HUKHIOKO
Ly v
nosrycdepy, paBHBIH U1 CBETUILHUKOB MpsiMoro ceeta 1000 mm.

B wuHXeHepHBIX MeTOoJax pacyera UMIMHIPUYECKOW OCBELIEHHOCTU
UCTIONB3YIOTCS TpadUKH 3aBUCHMOCTH OTHOIIEHHUS CPEIHEH TOpHU30HTATbHON
OCBCIICHHOCTH L£r K LWIMHAPUYECKOW OCBCIIEHHOCTH £Ej; OT HMHIEKCa
HOMEIIEHHS iy, TOCTPOSHHBIC  JJIsI  CBETWJIBHUKOB C  Pa3iIHYHBIM
cBeTopacnpeeneHueM. [Ipu 3ToM HMHAEKC NOMEUIEHMsI ONpEeNeNseTcs IIo
pacyeTHOM BBICOTE CBETUJIBHUKA, T.€. IIO BBICOTE PACHOJIOKEHUS CBETUIbHUKA
HaJ PacyeTHOW IOBEPXHOCTHIO, Ha KOTOPOM HOPMHUPOBAHA TOPHU3OHTAIbHAS
ocBellleHHOCTh. ['paduku myig pacdyera UMIMHAPUYECKOW OCBELIEHHOCTH
noka3zaH Ha puc.l/ nans pasnuyHbIX COYETaHUU KOA(PQPUIUEHTOB OTpPAXKECHHUS
CTEH U 0J1a MOMEILEHUS U ¢ yueToM kordduirenTta 3anaca. Ha Bcex rpadukax:

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

OTmMeTuM, 4YTO MHXKEHEPHBIH METOJ  pacyeTa  WJIMHIPUYECKOU
OCBEIICHHOCTU CIIPaBEUIMB JUIs CIy4yaeB, KOI/IA CBETOBOW ITOTOK B BEPXHIOIO
nonxycdepy menee 15% oT noToka B HUXKHIOIO nosrycdepy.

EJE, P
4,6
TV
4,4
4,2
4,0 3,7 —r—— —
L+ 3,6 |-E/E,
3,8 3,5 <L
1
L 3,4 / 3,2
3.6 VA 3.3 / 3.1 E/E 2,8 EJE
v r u
L<\2 3.2 |- v ST T 3,0 |—p» 1 2,7 ] 1
3,4 3,1 2,9 b4 A
. 7 2.6 L7 2
3,0 = ~ 2,8 > 2,5
3,2 2,9 2,7 : 2,4 — —
/ 2,8 =7 2,6 - 2,3F
3,0 2,7 / 2,5 3 2,2 /13
/'<\4 2,6 2,4 2,1
2,8 2,5 2,3 2,0 Va L4
/ ~4 1 4 74
. | 24 = . 2.2 T 1,9 |4 :
2,6 nl 23 n 2,1 i 1,8 L 0

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'padukm ai1st pacdeTa NMIMHAPHIECKON OCBEIICHHOCTH:

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

Ilpumep 14. B nomemennu pazmepoM 32x20 M, BEICOTON 7,6 M Ha MOTOJIKE
ycranoBieHsl cBeTuibHUKN JKCI1-49-400-003 mpsimoro cBeTa, UMEIOIIHNE K.II.JI.
78% u cuny cBeta lg = 6960 xn. OnpenenuTs Ha KaKyl) TOPU30HTAJIbHYIO
OCBEIICHHOCTh JOJHKHO OBITh PACCUMTAHO OCBEIICHHUE TOMEIICHUS, YTOOBI
NOJY4YUTh LWIMHAPUYECKYIO OcBelleHHocTh £y = 150 nx. KoaddunmeHnTs
OTPa)KEHMS CTEH U ToJia COOTBeTCTBeHHO paBHbl 0,5 u 0,3.
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JJIs TaHHOTO CBETUJIbHHMKA 3HAYCHHE KOA(PGUIIMEHTOB M U | paBHO:
m=2®o _,_ 2o, 2m-6960 , .o
O 1000 77, 1000-0,78
AB 32-20

= h(A+B) 7,6(32+20)

Hanee u3 rpadukoB puc.17,r omnpeaenseM OTHOIICHHE g—r =2,04.
0
CnenosarensHo Ep =2,04- EH =2,04-150 = 306 k.

3akJIroueHue

Ha wHoBoM  BuTKe onekTpudukanmuu U OypHOro  pa3BUTHS
CBETOTEXHHUYECKOTO phIHKa B Poccuum W BO BCEM MHpE OCTPO OILIyIIAeTCs
HEJIOCTATOK KBATM(DUIIMPOBAHHBIX CIIEIIMAMCTOB- CBETOTEXHUKOB. Kpome Toro,
MOSIBJICHUE U TIOCTOSSHHOE OOHOBJIEHHWE ACCOPTUMEHTA BBICOKOKAYECTBEHHBIX
JaMIl U CBETUJILHUKOB MHOCTPAHHOTO IMPOM3BOJICTBA BBIJBUTA€T BCE HOBBIE U
HOBbIE TpeOOBaHUS K TMPOCKTHUPOBAHUIO W IKCIUIyaTallMM OCBETUTEIbHBIX
YCTAHOBOK, MPHUHIIMIUAIBHO OTJIMYAIOIIUXCS OT MPUHATHIX paHee. [loatomy,
W3JIO)KEHHbIE B Y4€OHOM MOCOOUM OCHOBBI MPOEKTUPOBAHUSI CBETOTEXHUYECKUX
YCTaHOBOK SIBJISIFOTCS. OCHOBOM [IJIs1 OBJNaICHUS 00Jiee BHICOKMMH TEXHOJOTUSIMU

CBCTOTCXHHNYCCKOI'O ITPOCKTUPOBAHUS.
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IIpuno:xenue 1

Homenk/iaTypa HCTOYHHKOB CBeTA
Taomuna I11-1

¥a]
: 5 £E8 1Eeg T.i| zis
Tun S T 4 © ¥ e 85| T,K Ra = 22 & 2 a
5 3 25 |2EE - -
S O = @) @) 5 ‘;’ -
1 2 3 4 5 6 7 8 9
JlaMnibl HAaKAJIMBaHUA 001Iero Ha3Havenus (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 (ﬁ)
JIOH 40 E 27 40 490 10.2 =
JIOH 60 E27 60 810 13
JIOH 100 E27 100 1540 15.4
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[Tponomkenne Tadmuisr [11-1

CLASSIK- OSRAM o5 990 8.8 _
LAS AFR 25 40 420 105 2
. o
LASAFR4 s
LA; A ER 68 60 720 12.0 2,
LAS A FR 75 E27 75 940 12.5 1000 é
. =
w | | :
LAS AFR 150 200 3100 15.5 8
LAS A FR 200 '
T"ajoreHHbIE TaMITbl CETEBOTO =
HaIpsKEHUS E
OSRAM HALOLUX*BT =
64470 BT 40 490 12.2 §
64472 BT £27 60 840 14.0 2900 60 2000 g
64476 BT 100 1600 16.0 é
%)
64478 BT 150 2550 17.0 3
HuskoBosbTHBIE JIH 1J151 CBeTHJIILHUKOB MeCTHOTO ocBemenusi (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 JJIOMHHECIEHTHBIE JIAMIILI [Ipomomxenne Tadbmuer [11-1

OSRAM DULUX*LONGLIFE E27 =

DULUX EL 5W/41-827 E27 5 240 48 E

DULUX EL 7W/41-827 E27 7 400 57.14 é

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 é

DULUX EL 23W/41-827 E27 23 1500 65.2 o

KoMnakTHbIe CIIMPAJbHbIE C

3JIeKTPpOoHHBIM ITPA

CKIJIDH-7 «AJIAAVH» 7 400 57.1 =

CKJIDH-11 «AJTIAJTUH» E27 11 600 54.5 2700 80-89 8000 3

CKJIDH-12 «AJIAJIAHy 12 800 66.6 ~

CKIJIDH-15 «AJTAIH» 15 900 60.0

CKIIDH-20 «AJTAJINH» 20 1200 60.0

KomnakTHble npsiMble ¢ E(

3eKTpoHHbIM [TPA ‘E
PL E 15 Bt ; 230-240 B . 15 900 E
PL E 20 Bt ; 230-240 B 20 1200 60 3000 80-89 8000 @
PL E 23 Br ; 230-240 B 23 1500 §
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[Tponomkenne Tadmuisr [11-1

KoMmnakTHble J1IOMUHeCHEHTHbIE 8
JIaMIIbl MHTEIPUPOBAHHbIE =
Ambiance PRO 6B1/827 6 250 41.6 §
Ambiance PRO 9B1/827 E27 9 425 47.2 E
Ambiance PRO 16Bt/827 16 900 56.25 3000 82 12000 o
Ambiance PRO 20Bt/827 20 1200 60.0 E
Ambiance PRO 23Bt/827 23 1350 58.7 ~
JIuHeiiHbIe JTIOMUHECHEHTHbIE JIAMIIbI

JIb-18 18 1060 58,8 3450 10000
JIb-20 20 1060 58,8 3450 10000
JIb-20-2 20 1060 58,8 3450 10000
JIb-30 30 2020 67 3450 10000
JIb-40 40 2800 70 3450 10000

=
JIb-40-2 G 13 40 2800 70 3450 65/70 10000 §
JIb-65 65 4600 70,8 3450 12000 2
JIb-80 80 5200 65 6400 12000
JIJI-20-2 20 880 44 6400 12000
JIJI-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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[Tponomkenne Tadmuisr [11-1

JAuamerp TpyOxu 16 mm —

MASTER TL5 HO 24B1/827
MASTER TL5 HO 39Bt1/830
MASTER TL5 HO 54Bt1/830
MASTER TL5 HO 80Bt1/830
MASTER TL5 HE 14Bt1/840
MASTER TL5 HE 21Bt1/840
MASTER TL5 HE 28B1/830
MASTER TL5 HE 35B1/830

JAuametp Tpyoku 26 mm —
TL-D 14 Bt/33
TL-D 15 B1/33
TL-D 18 B1/33
TL-D 23Bt/54
TL-D 30Bt/54
TL-D 36 Br/54
TL-D 54 Br/54

G5
G5
G5
G5
G5
G5
G5
G5

G13
G13
G13
G13
G13
G13
G13

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 I'ommangus

18000
18000
18000
18000
18000
18000
18000
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[Tponomkenne Tadmuisr [11-1

L 10W/41-827 Plus Eco G 13 10 650 65.0 3000 80-89 »20000 o
L15W/11-840 Plus Eco G 13 15 950 63.3 3000 80-89 »20000 E
L16W/11-840 Plus Eco G 13 16 1250 78.0 3000 80-89 »20000 2.
L30W/11-840 Plus Eco G 13 30 2350 78.3 3000 80-89 »20000 it
FQ 39 W/840 G 13 39 3500 89.7 3000 80-89 »20000 <§(
FQ 54 W/840 G 13 54 5000 92.6 3000 80-89 »20000 7
FQ 80 W/840 G 13 80 8000 100.0 3000 80-89 »20000 ©
JlyroBbie pTyTHbI€ J1aMIIbl BBICOKOI'O 1aBJjeHHs ¢ JroMmuHOGopom (IPJT)

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

JPJI-250 E 40 250 23000 54 4000 42 12000 =
JPJI-400 E 40 400 24000 60 4000 42 15000 ‘g
JPJI-700 E 40 700 41000 58,5 4000 42 20000 A~
JAPJI-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 it
HQL 400 E 40 400 22000 55.0 3800 40-59 18000 <§E
HQL 700 E 40 700 38500 55.0 3550 40-59 18000 7
HQL 1000 E 40 1000 58000 58.0 3550 40-59 18000 ©
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[Tponomkenne Tadmuisr [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 g
HPL-N 250W E 40 250 12700 51.0 | 4100 40 15000 £
HPL-N 400W E 40 400 22000 55.0 | 3900 40 15000 2
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
Metasiorajiorensbie jJamnbl (Tuna {PH)

JIPU-250-5 E 40 250 19000 76 4200 65 10000

JIPU-400-5 E 40 400 36000 90 4200 65 10000

JIPU-700-5 E 40 700 60000 85,7 | 4200 65 9000 g
JIPU-1000-5 E 40 1000 103000 103 | 4200 65 9000 S
JIPU-1000-6 E 40 1000 103000 100 | 4200 65 3000 o
JIPU-2000-6 E 40 2000 200000 100 | 4200 65 2000

JIPU-3500-6 E 40 3500 350000 100 | 4200 65 1500

HPI-T 250W E 40 250 17000 4600 | 65 =
HP1-T-400W E 40 400 30500 4500 | 65 g
HPI-T-1000W E 40 1000 82000 4300 65 E
HPI-T-2000W 220V E 40 2000 189000 4900 65 9
HPI-T-2000W 380V E 40 2000 183000 4300 65 §
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PryTHO-BO/ILQpaMoOBBIE JIAMIIBI

[Tponomxkenne Tadmuier 111-1

JPB 160 E 27 160 8000 50 4000 12000 =

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

JPB 500 E 40 500 25000 50 4000 15000 A

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

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

HWL 250 225 V E 40 250 5600 22.4 3800 60-69 9000 §

HWL 250 235V E 40 250 5600 22.4 3800 60-69 s

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

HWL 500 235 V 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 ﬁ- %

ML 250 230/240 V E 40 250 5700 22.8 3550 60 9000 E 5

ML 500 230/240 V E 40 500 13000 26 3750 50 9000 s
Hartpuesbie jjamnbl BbICOKOTo AaBjeHus (tuna JHaT)

JIHaT-250-5 E 40 250 28000 96

JIHaT-400-5 E 40 400 48000 120

JIHa3-70 E 27 70 5000 714

J{Ha3-100 E 27 100 9800 98 S

JIHa3-150 Ex40 150 14000 933 | 00| & 12000 ;%:f

JIHa3-250 Ex40 250 26000 104

JIHaT-100 E 40 100 9500 95

JIHaT-150 E 40 150 15000 100
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[Tponomkenne Tadmuisr [11-1

MASTER SON PIA 50 Bt E 27 50 3500 70 1950

MASTER SON PIA 70 Bt E 27 70 5600 80 1950 8
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 o
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 %‘: 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 5‘) §
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IMPUJIOKEHHUE 2
TpeOGoBaHuUs K OCBEIIEHUIO POMBIIIJICHHBIX TPEANPUATUAN

Taomuna [12-1

o, EcrectBennoe | CoBMeIeHHOE
2 ) HckyccTBeHHOE OCBelIeHUE
= = OCBEILEHUE | OCBELICHUE
= 8 - | B
S )g* 2|5 s Coueranue HOpMU-
= = 218 L‘.é % 3 PYEMBIX BEJTUYHH:
= E | 3 Q rokasareJisi oclien-
2 5 = | 2|E “f = OCBEIIEHHOCTD, JIK KEO, en, % | KEO, en, %
5 S (8|2 o 3 JIEHHOCTH U K02 (-
= S E| 5% = > = ¢dunueHTa nynabca-
2 g ==& Q 3)
» £ 5|9 = 3 =) 1007051
< o o
2 = 52 c 2 Io cucreme s 2 s 2
Q
S = g - | & < s KOMOMHHPOBAHHOTO |& 5 SEd 2| E N 2=
= E 2= | 3 = 5 2 o = S S FN a=|ScE &5
% 5@9-8 = o OCBCIICHUA Sq"‘,& gg%g%ggggg
= 2 °l 3| g = 58 P Kp% |¥ &5 835|688 &3
& o 8 | .o o © | 5 Qs o © o | &= o © o
= o = o = 5= 'S & O q QT a =
= 5] S o 9§ R E o 2o R E o EO
= S 5 e 5 & & S 3§ &3 S & &3
3 = = = = = =
; £ SRES - EEIECES
Z Z
1 2 3|4 5 6 7 8 9 10 11 12 13 14 15
. .| 5000 500 --- 20 10
a | Manplii | TEMHBIN
0 4500 500 --- 10 10
i
- . S P Manbii  |cpemamii| 4000 400 1250 20 10 6.0 20
aMBbICIIEl TOYHOCTH| © | — . el oenn | oann lanan |l an | an | | , ,
2 CpPEeIHUH | TEeMHBIN 3500 400 1000 10 10
@]
= Manbii  |cBerdnwiii| 2500 300 750 20 10
B V3 v
6omnpmioi | Temusiii | 2000 200 600 10 10




81

[Tponomxenne Tadbmuisr [12-1

1 2 3114 5 6 7 8 9 10 11 12 13 14 15
cpenanii | cernbrii| 1500 200 400 20 10
r | OoJbpIION |CBETJIBIM
Oombmioi |cpemnmii| 1250 200 300 10 10
oT
OueHb BBICOKOH 0,15 nla IV 4000 400 --- 20 0 | | 42 15
TOYHOCTH 10 3500 400 - 10 10 ’ ’
0,30
6 Maneiii  |cpemuuii| 3000 300 750 20 10
CpeIHUN | TEMHBIN 2500 300 600 10 10
Manbiii  |(cBeriwiii| 2000 200 500 20 10
B | CpEIHMH |CpeaHUU
Oonpmioi | remusiii | 1500 200 400 10 10
cpenuuit |cBernbiii| 1000 200 300 20 10
r | OOJBIION |CBETIIbII
00JBIION |CpeaHuit 750 200 200 10 10
oT
BrIcokoi TOYHOCTH 0,30 | a MaJIBII | TEMHBIA 2000 200 500 40 i R 3,0 1,2
10 1500 200 400 20 15 ’ ’
0,50
6 Maneld  |cpemamii| 1000 200 300 40 15
CpeIHUH | TEMHBII 750 200 200 20 15
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[Tponomxenne Tadbmuist [12-1

1 2 3114 5 6 7 8 9 10 11 12 13 14 15
MaJblil | CBETIBIN 750 200 300 40 15
B | CpEeIHMH |CpeaHuid
OOJIBIIION | TEMHBIM 600 200 200 20 15
CpPEIHUN | CBETJIBIN
r | OOJbpIION |CBETJIBIM 400 200 200 40 15
OOJIBIIION | CpPEeIHUIA
CpenHeii TOUHOCTH Z:: ?:(5) IV|a MaJIblii | TEMHBIN 750 200 300 40 20 4 15 2,4 0,9
g | MR [OPEATI) g 200 | 200 | 40 20
CpeIHUI | TEeMHBII
0 Majblil | CBETIBIN
Cpenneii ToUHOCTH ;]Z 1’3 IV| B | cpennuit |cpemnuii| 400 200 200 40 20 4 1,5 2,4 0,9
’ OOJIBIION | TEMHBII
CpPEOHUN | CBETJIBIN
r | OonpmION |CBETHBIM| ----- | ----- 200 40 20
OonbLION | cpeaHui
MaJioii TOYHOCTH ;1:).51 Vi|a Majblii | TEMHBIN 400 200 300 40 20 3 1 18 0,6

6 Manpld | cpemHuME| — 200 40 20

CpeOHUN | TEMHBIN
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[Tponomxenne Tadbmuist [12-1

1 2 3|4 5 6 7 8 9 10 11 12 13 14 15

MaJIBIi | CBETJIBIH
B | CpeiHMHl |cpenHui -—- -—-- 200 40 20
OOJIBILION | TEMHBIA

CpPEIHUN | CBETJIBIN
r | OOJIBIION |CBETIBIN ———- ——-- 200 40 20
OOJIBIIION | CpPEeIHUIA

HezaBucumo ot

I'py0as (ouen» masiou g _ XapaKTEePUCTHK (hoHa . N 200 40 20 3 1 18 0.6
TOYHOCTH) é > 1 KOHTpacTa 00beKTa ’ ’
¢ hoHOM
PaGora co
CBETSIIIIMMUCSI 2“ _
MaTepHaIaMHU H 3 S To xe --- --- 200 40 20 3 1 1,8 0,6
=
U31eJIMSAIMH B ropsiaux| 8
nexax
OO0uree HadM0aeHUE 32
FOROM S To e — | 200 | 40 20 | 3 | 1 | 18 | 06
NPOU3BOICTBEHHOI0 >

nmpouecca.moCTossHHOe
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[Tponomxenne Tadbmuist [12-1
1 2 3|4 5 6 7 8 9 10 11 12 13 14 15

NMepHOANYECKoe MPH

MOCTOSTHHOM 5 To ke L . 75 — — 1 0,3 0,7 0,2

npe0bIBAHNM JII0/Iel B
NOMeEIeHUH

ITepuoauueckoe npu
NMepPUOANIECKOM B To xe --- --- 50 --- --- 0,7 0,2 0,5 0,2

npedbIBAHNM JIIO/1EN

OO0m1ee HAOJIIOZEHHE 32
HHKeHePHBIMH r To xe --- --- 20 --- --- 0,3 0,1 0,2 0,1

KOMMYHUKAIUAMHA

IIpumeuanus:

1. Jlna nmoxpaspsina HopM oT la go I11B MokeT mpuHUMaThCS OJUH U3 HAOOPOB HOPMHUPYEMBIX MOKa3aTesel, MPUBEACHHBIX I JaHHOTO
nonpaspsijaa B rpadax 7-11.

2. Hanmensbime pa3mMepsl 00bEKTa Pa3IndeHUs U COOTBETCTBYIOIINE UM Pa3Zelbl 3pUTEIbHON pabOThl YCTaHOBIIEHBI MTPH PACTIOIO0KECHUN
00BEKTOB pazIu4eHus Ha paccTosiHuu He 6osee 0,5 M ot rna3 padotaromero. [lpu yBeanueHnn 3TOro pacCTOSHUS pa3psii 3pUTEIbHON padoThI
ClIeflyeT YCTaHaBIMBATh B COOTBETCTBMM ¢ npwi. b. [lyis mpOTSHKEHHBIX OOBEKTOB pa3iMueHHsi SKBHBAJCHTHBIM pa3Mep BBIOMpPAETCS I10
IIPUIIOKEHUIO B.

3. OcCBemeHHOCTh MPH UCTIOIH30BAHNH JIAMIT HAaKaJIMBAHUS CIIEAYET CHIDKATB IO ITKale OCBEIICHHOCTH:

a) Ha OJIHYy CTYIIEHb IIPH cUcTeMe KOMOMHUPOBAHHOTO OCBEILEHUS, €CJIM HOPMHUpYyeMasi OCBELIEHHOCTh cocTaBisieT 750 Jik u Goee;

0) Ha OJIHY CTYIIEHb MIPU CUCTEME OOIIETO ocBemeHus 1ist pa3psnos 1-V, VI,

B) Ha JIBE CTYNEHH IIPH cucTeMe odiero ocserienus uist paspsaaos VI u VIII.



85

4. OcBeuleHHOCTh MpU paboTax co CBETAUIMMUCS 00bekTamMu pazmepoM 0,5 MM U MeHee cielyeT BHIOMpaTh B COOTBETCTBUU C Pa3MEPOM
00BEeKTa Pa3IMYCHUS] U OTHOCUTH UX K MOJPa3PsAy «BY.

5. [lokasarens OciemIeHHOCTH periaMeHTUpyeTcs B rpade 9 TonbKo Aiist o01Iero ocBemieHus (pu J00i CUCTeMe OCBEIICHHUS).

6. Koaddunuent nmynbcanuu ykazan B rpade 9 s cuctembl OOLIEr0 OCBEUICHHUS MW JJIs CBETHJIBHUKOB MECTHOTO OCBEIICHHUS IPU
cucTeMe KOMOMHUpPOBaHHOTO ocBenieHus. K7 ot o0miero ocBemieHus B cucreMe KOMOMHUPOBAHHOTO HE JT0JKeH mpeBbimath 20%.

7. IlpenycmatpuBaTh cuctemMy oOmiero ocemieHus s paspsgoB I-11l, IVa, IV6, VB, Va nonyckaercs TONBKO IPH TEXHHUYECKOU
HEBO3MOKHOCTH HJIM SKOHOMHUYECKOHN HEIenecoo0pa3sHOCTH MPUMEHEHUS! CUCTEMbl KOMOMHUPOBAHHOTO OCBELICHHS, YTO KOHKPETU3UPYETCS B
OTpacJIeBbIX HOPMAaxX OCBEIEHUS, COTIACOBAHHBIX C ['OCYIapCTBEHHBIM KOMHMTETOM CAaHUTApHO-3MUAEMHOJIOTHYECKOro Haazopa Poccuiickoit
®enepanuu.

8. B momemeHusx, cnenuaibHO MNPEAHA3HAUYEHHBIX A pabOThl WJIM IMPOU3BOJICTBEHHOTO OOYYEHHS MOAPOCTKOB, HOPMHPOBAHHOE
3Hauenue KEO noBeImmaercst Ha oguH paspsif o rpade 3 u 10kHO ObITh He Menee 1,0%.
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Pexomenpanum no Bp100py K03(ppuumeHTa 3amaca.

Taomuna [12-2

Tlomenienus u

[Tpumepsl momeneHnn

HckyccTBeHHOE OCBelIeHUE

EctectBenHoe OCBCIICHUC

Kosgppuument

3amaca K,
Koan4yecTBoO YNCTOK

CBCTHJIbHUKOB B IoJi

Koaddurment

3anaca K,
KonuyecTBO 4HCTOK

CBCTHJIBHHUKOB B I'OJ1

TEPPUTOPUN
IKCIJIyaTallMOHHAS TPynna YT0a HaKJIOHA CBETOIPOITYCKAIOIIETO
CBEeTHJILHUKOB 0 NPHJI0KeHu o I’ MaTepuana K TOpU30HTY, TPATYChI
1-4 5-6 7 0-15 16-45 46-75 76-90
1 2 3 4 5 6 7 8 9
1. IlpousBoacTBeHHbIE MOMeEIEHHsI ¢ BO3AYILIHOM cpeaoii, cogep:kanieil B padoyeii 30He:
Arnomepanno e ¢ad ,
a) CB. 5 Mr/m* mbLH, FTOMEPATHOHIH (1)6 plxgm 2,0 1,7 16 2,0 18 1,7 15
E€MEHTHBIC 3aBOJIbI U O HBIC
JIbIMa, KOIOTH t A . Py 18 6 4 4 4 4
OTJICJICHUS TUTCHHBIX LIEXOB
0) ot 1 mo 5 mr/m? Llexu Ky3HEUHbIE, IUTEHHBIE, 18 16 16 18 1,6 15 14
IIBLIH, AbIMA, KOIIOTH cOOpHOTO Kene300eToHa 6 4 2 3 3 3
e c eHTa e,
B) Metee | MI/AP [lexn HHCTPYMEHTAIbHBI 15 14 14 16 16 14 13
cOOpOUYHbIE, MEXaHUYECKHE,
IIBLIH, AbIMA, KOIIOTH 4 2 1 2 2 2 2
MEXaHOCOOPOUHBIE, MOIMNBOYHBIC
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[Mponomxenne Tad. 112-2.

1 2 3 4 5 6 7 8 9

I') 3HAYUTEIIbHBIC
KOHIICHTPAIIUY I1a-
POB, KUCIIOT, IIEJI0- Llexu XUMHUYECKUX 3aBOJIOB 110
Yeid, Ta30B, CIIOCO0- BBIPAOOTKE KHUCIIOT, IIEJIOUCH,
HBIX IIPH COTIPUKOC- | ©IKUX XMMUYCCKHX PEaKTHBOB,

HOBEHHH C BIIArOM | SOXUMHUKATOB, YAOOPEHUH, IIeXU 1,8 1,6 16 2,0 18 1,7 15
00pa3oBbIBATH Clia- rajqbBaHUYECKUX TMTOKPBITUHA U 6 4 2 3 3 3 3
ObIe pacTBOPBI KKC- pa3InYHBIX OTpacieH

JIOT, IEJIOYEH a TaK- | IPOMBIIIICHHOCTH C TPUMEHCHHEM

ke obnagaronmmx 60- AIIEKTPOIIH3A

JIBLIOW KOPPO3UPYIO-

e cnocoOHOCThIO
2. Ilpou3BoaACTBEHHbIE IOMELIEHUS ¢ 0COOBIM PEKHMMOM 110 YHCTOTE BO3YXa MPH 00CTY;KHBAHUHM CBETHIbHUKOB:
a) C TEXHUYECKOTO 13
JTaxKa 4
0) cHU3Yy U3 14
MOMENICHUS 2
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3. [Tomenrenye o0ECTBEHHBIX M KUJIBIX 3aHUM:

[Tponomkenne Tadn. 112-2

["opstune niexu npeanpusTHii 00-
[IECTBEHHOT'O ITUTaHUS, OXJIaXK-

a) MbUIbHBIE, JKapKHe 1,7 1.6 1.6 2,0 18 1,7 16
JaeMble KaMepbl, TOMEIICHUS IS
U ChIpBIC 2 2 2 3 3 3 3
MIPUTOTOBIICHHSI PACTBOPOB B ITpa-
YECUHBIX, AYIICBBIC U T.1I.
KabuneTs! n pabouymne noMmemnieHus,
0) C HOpMAJIbHBIMH | KHJIbIE KOMHATBI, yueOHbIE TTIOME- 1,4 14 14 15 14 1,3 1,2
YCIIOBUSIMU CPEJIbl | Ile-HUs, JJa0OpaTOPUH, YNTAIIbHBIC 2 1 1 2 2 1 1
3aJIbl, TOPTOBBIC 3aJIbI U T.]1.
4. TeppuTopnu ¢ BO3AYLIHOH Cpeaoii, coaep Kamiei:
Tepputopus METaUTypru4eCcKuX,
a) 6ompIOE XUMHYECKHX, TOPHOI00bIBAIOIINX
y 1.5 15 15
KOJIMYECTBO IBLITH MPEANPUATHH, IIaXT, PYTHUKOB, 4 4 s | T T
(6onee 1 mr/m?) YKEJIE3HOAOPOKHBIX CTAHIIUN 1
MIPWJICTAFOIINX K HUM YIIHII U JOPOT
Tepputopuu MPOMBITILICHHBIX
0) Masioe KOJIMYECTBO | MPEANPUSATUH, KPOME YKa3aHHBIX B 15 15 15
ey (MeHee 1 Mr/mM?)| MOANMYHKTE «a» U 00LIECTBEHHBIX 2 2 2

30aHUN
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5. HacesleHHbIe MYHKTBI [Iponomxenue Tadm. [12-2
VY nuuipl, mIomaan, J10pory,
TEPPUTOPUU KUITBIX PallOHOB,
1.6 15 15

napku, OyJIbBaphbl, NEIIEXOIHbIE 5 ) P B e e

TOHHEIH, acaibl 3AaHUH,

NaMSTHUKU
17

TpaHcnopTHbIE TOHHENW |  ===-- P e e e

[Ipumevanue:

1. 3nauenue kord¢uimenTa 3amnaca, ykazanisle B rpadax 6, 7, 8, 9 cnenyer ymMHOXaTh Ha 1,1 — npu NpUMEHEHUM Y30p4aToro cCrekia,
CTEKJIOIJIACTHKA, aPMOIIJIEHKN U MATUPOBAHHOT'O CTEKA; Ha 0,9 — MpU NPUMEHEHUH OPraHUYECKOIO CTEKIIA.

2. 3HaueHus ko3(duumenTta 3amaca, ykazaHHble B Tpadax 3, 4, 5, mpUBEIeHbI s pa3psiiHBIX UCTOUHUKOB cBeTa. [Ipu ucrnonb3oBaHUM
JaMIl HaKaJIMBaHUA UX cIenyeT yMHoxkaTh Ha 0,85.

3. 3HaveHue ko3 duimenTa 3anaca, ykazaHsble B rpage 3 cieayeT CHUXKaTh IPpU 0JTHOCMEHHOH paboTe 1o no3. 16, Ir —xa 0,2, o no3. la
—mHa 0,1; mpu 1ByxcMeHHo# padore — o no3. 10, 1r. —Ha 0,15.
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TpeGoBaHusi K HAPYKHOMY OCBEIIEHHUIO
Taomuna [12-3

Haubonbas
CpenHsist TOpU30HTATIbHAS
Kareropus o6bexra WHTECHCUBHOCTD JIBHKCHUS CpenHsisi IpKOCTh
VY uIpl, JOpPOTH U TUIOLIA OCBEILICHHOCTH ITOKPBITHS,
10 OCBEILEHUIO B 000MX HaIPaBJICHUSAX HOKPBITHS, KT/M?
JK
TPaHCIIOPTHBIX JIOPOT
MarucTpanbHbIe JOPOTH, cB 3000 1,6 20
A MaruCTpPaIbHBIC YIHIIBI cs 1000 mo 3000 1,2 20
00IIETOPOCKOTO 3HAYCHUS ot 500 mo 1000 0,8 15
cB 3000 1,0 15
E MarucTpanbHbl€ yIUIbl pailOHHOTO cs 1000 no 3000 0,8 15
3HAYECHUS ot 500 o 1000 0,6 10
menee 500 0,4 10
v 500 u Gonee 0,4 6
JMIBI M JOPOTH MECTHOTO
B HPL I AOP menee 500 0,3 4
3HAYCHHS
OJIMHOYHBIE AaBTOMOOHIIA 0,2 4
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IMPUJIOKEHHUE 3
Yxka3anus no BpI00pYy cBeTHIbLHUKOB. KpuBbIe CHJIBI CBeTa.

I1 3-1. MapKl/IPOBKa N CBETOTEXHUYECCKUEC XAPAKTEPUCTUKU CBETUILHHKOB.

B coorBerctBun ¢ ['OCT 13828-74 KaxaoMy CBETWIBHHKY, 332 MCKIIOUYEHHUEM CBETHWIBHHUKOB CIELUAIBHOIO
Ha3HA4YeHMsI, IpUCBaUBaeTCs MWUQpP CAEAYIOLEH CTPYKTYPBI:

rae 1 — OykBa, o60o3Hauaromast nctouHuk ceeta (H — mamra HakanmuBanusi 001Iero MpUMEHEHus, P — pTyTHbIE JTaMITbI
tuna J[PJI, JT — npsimbie TpyOuaThle JIOMUHECIEHTHBIC JaMIibl, I — KBapleBble rajJoreHHbIC JIaMIbl HakaauBaHus, [ —
prytabie gammsl Tuna JJPU, XK — natpuessie nammsbl, K — kKCeHOHOBBIE TpyOUaThie JIaMITbl U T.1.); 2 — OyKBa, 0003HAYaroIas
crioco6 ycrtaHoBku cBeTuiabHUKa(C — noasecHsie, I1 — notonounsie, b — HacTenHsie, B — BcTpanBaeMble U T.1.); 3 — OyKBa,
0003HauaroIas OCHOBHOE Ha3zHaueHue cBeTwibHUKA (I1 — mys mpombinuieHHBIX npennpusituif, O — ns oOIeCTBEHHBIX
3MaHuM, Y — 171 Hapy>XKHOTO OcBelieHus1, [| — s pyIHUKOB U 11axT, b — 1y OBITOBBIX MOMeEIIeHUH); 4 — IBYX3HAUYHOE
guciao (01-99), obGo3Hauaroree HOMEp cepuM; 5 — 4YHCI0, O00O3HAYAIONIECEe KOJHMYECTBO JaMIl B CBETHIIBHUKE (IS
OJHOJIAMIIOBBIX CBETWJIBHUKOB YHUCIO | HE yKa3blBaeTcsi M 3HAK «X» HE CTaBUTCS, a MOIIHOCTh YKa3bIBACTCA
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HETIOCPEJICTBEHHO IOCIIe THPE); 6 — YKCI0 0003HAYaroIIee MOIIHOCTh JIaMIT B BarTax; 7 — Tpex3Haynoe uucio (001-099),
o0o3Hauaromee HoMmep MoauduKanuu, 8§ — 0003HAUYEHHE KIMMATHUYECKOTO WCIIOJMHEHHS M KAaTeropuH pa3MeIleHUs
CBETHUJIbHUKOB.

['OCT 13828-74 knaccuduiupyeT TakKe CBETHJIBHUKH 110 CTETICHH 3aIlIUTHI OT MBLIH U BOJIBI.

OO0o03HaUeHUE CTENCHU 3alIUTHl COCTOMT U3 JABYX MPOIUCHBIX OYKB naTuHCKOro andasuta [P (international protection —
aHT.) U ABYyX Iu@p, mepBas U3 KOTOPHIX 00O3HAYAECT CTENEHb 3alUThI OT MBLIM, BTOpas — OT Boabl. [lpyu Hamuuuu
HEKOTOPBIX KOHCTPYKTUBHBIX OCOOEHHOCTE B CBETUJILHHUKE €ro o0O3HAaueHue crerneHu He umeer OykB IP, a y mepBoit
Qphl, YKa3bIBAIOIIEH CTENEHB 3alIUThI OT MbLIH, 100aBISETCS «IITPUX» (Hampumep, 5'4).

[lo creneHn 3amUTBl OT MBUIM Pa3IMYalOT CBETWJIBHUKU OTKPBIThIE (2), MEPEKpHITBIE € HEYIIOTHEHHOU
CBETONPOHUIIAEMOI 000104K0i (2'), MbUIE3alUTHBIE, T.€. JOMYCKAIOUIMEe MPOHUKHOBEHUE NBUIM B MOJOCTh CBETUJIbHUKA
TOJIBKO B O€3BpEIHBIX KoJudecTBax (5), ¢ OrpaHUYEHHOW 30HOW MbUIE3aUIUThl TOJBKO B MpPEAesax pacloioKeHUs
KOHTaKTHBIX YacTei (5'), mpuieHenpoHuIiaemMbie (6) 1 ¢ OrpaHUYEHHOM 30HOM MbLUICTIPOHUIIaeMOCTH (6').

[lo crenmeHu 3amMTBI OT BOABI PA3TUYAIOTCS CBETWIBHUKM HezamuiieHHele (0), kamiesamuiieHHsie (2),
ok ae3amuiieHasie (3), Opsi3ro3amnuiieHtsie (4), crpye3amuiieHabie (5) 1 HEKOTOphIe IpyTrue.

[To KIMMaTHYECKOMY UCTIOTHEHUIO: Y — CBETUJIBHUKHU JUIsl YMEPEHHOTO KiuMata; T — 151 TPONTUMKOB U T.J.

OO0mmast XxapakTepucTUKa COPTaAMEHTa CBETHJILHUKOB IS OCBEIIEHUSI MPOU3BOJICTBEHHBIX 3/IaHWN MPUBEICHA B TaOJI.
I13-1.
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Tabmuna I13-1

KOJI-BO U

KII, CTEIEeHb KJIMMaTHYECKOE xap-Ka
Tur CBETUIBHUKOB MOILHOCTb 0 tun KCC [Ipumeuanue
% 3alUThI UCIIOJIHEHUE | MTOMEUICHUS
JIaMIT
1 2 3 4 5 6 7 8
HCIT 17-100-104 100 75 pi 5'0 YXJl4
HCIT 17-200-103 200 75 J 5'0
HCIT 17-500-104 500 75 r 50 V3 CYROS, HHETOS
HCII 17-1000-004 1000 75 r 1P20 v3
PCII 05-125-001 125 80
PCII 05-250-001 250 80 P20
PCII 05-400-001 400 80 r P54 YXJl4 CyX0€, YACTOE
PCII 05-700-001 700 80
PCIT 05-1000-001 1000 80
JKCIT 01-400-007 JuaT-400-5 75 r IP 20 v3
JKCIT 01-400-008 JuaT-400-5 75 K IP 20 v3 cyxoe,
I"CIT 17-700-055 JIPU-700-5 78 K IP 20 V3 YUCTOE
I"CII 17-2000-055 JIP11-2000-5 78 K IP 20 v3
PCII 48-250(400)-001 250(400) 60 J+K IP54 YXJ14
JKCII 48-250(400)-001 250(400) 60 J+K IP54 YXJI4
T'CTI 48-250(400)-001 250(400) 60 K IP54 VXJI4 PRI B Tya RO
T'TIIT 06-(250-400)-001 250(400) 60 B IP54 VXII2 YEIOBIL 1 ommencamun
PITIT 06-(250-400)-001 250(400) 60 B IP54 VXII2 cPepl
JKTIIT 06-(100-400)-001 100(400) 60 B IP54 YXIJI2




©
=

[Tponomkenne TOmIe! [13-1

1 2 | 3 4 5 6 7 8
PCIT 25-125(250) 125(250) 60 M IP54 PEIbIe
B3I-200-AMC 200(1H) 60 M IP54 JCHOBIA
cpebl
KKY-150(250)001 150(250) 75 T IP66 Vi
KKY-400-001 400 >60 7 IP53 Vi
KKY 02-400-001 400 >60 11 IP53 Vi
I'KY 02-250-001 250 >60 I IP53 V1 TSDKEJIbIE
PKY 02-400-002 400 >60 I IP53 A YCIIOBUS
PKY 02-250-001 250 >60 111 IP53 Vi cpest
PKY 01-125-008 125 >60 7 P23 Vi
PKY 01-250-007 250 >60 7 P23 Vi
PKY 01-400-006 400 >60 7 P23 Vi
PCY 05-250-001 250 >60 I IP53 Vi TSDKEJIbIE
I'CY 05-250-001 250 >60 I IP53 Vi yCIIOBUS
KCY 05-250-001 250 >60 111 IP53 Vi cpemst
KKY 32-70,150(250)-001 70,150,250 | >60 IP66 VXJII ———— )
TKY 32-150(250)-001 150, 250 >60 JI-1L IP66 VXJII yemopusr | PHAYAIBHOR
PKY 45-80(125)-001 80, 125 >60 IP66 VXJII cpemsr | o eHcatmH
JICIT 18-18-002 18 75 M IP65 VXJ14,04 MIBUIBHOE,
JICTI 18-36-002 36 75 M IP65 VXJI4,04 RITAXKHOE,
JICTI 18-58-002 58 75 M IP65 VXJI4,04 ChIpoe
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[Tponomkenne TOamIe! [13-1

1 2 | 3 4 5 6 7 8
JICII 18-65-002 65 88 5'4 VXJI4,04 MIBUIBHOE,
JICII 18-40-002 40 88 |} cnenmanbHas 5'4 VXJI4,04 BJIQKHOE,
JICII 18-36-002 36 73 IP65 YXJ14,04 CBIpOE
CyXoe,
JICII 22-65-001 65(JIBP65) 92 bi| 573 YXJ14 qncToe
JICII 22-2x65-001 2x65(JIBP65) 85 bi| 573 YXJ14,04 cyxoe,
JITITI-24 2X18 6** 2x18 bi| IP65 YXJ14 qncToe
JITIII-24 2x36 6** 2x36 pil| IP65 YXJl4 MBUTHHOE,
BJIAKHOC
JICII 02-2x36-001 2x36 72 i IP20 VXJl4
JICII 02-2x58-001 2%58 72 bi| IP20 YXJ14 cyxoe,
JICII 02-2x36-003 2x36 72 DI IP20 YXJI4 qncTOE
JICII 02-2x58-003 2%58 72 DI IP20 YXJI4
JICII 24-2x40-002 2x40 85 5'4 VXJ14
JICTT 24-2x65-002 2%65 gg | et 5% VXJI4 HPLIBHOS,
JICTI 40-2x40-001 2%40 >65 M IP54 VXJT4 BIaHoe
JITIO 50-36(40)-002 2x36 0,92 M IP20 YXOS,
2x40 qUCTOE
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I13-2. KpuBble CHJIbI CBETA HEKPYIJIOCMMMETPUYHBIX CBETHJIbHUKOB.

[lpr MCHONB30BaHUU CBETHIHBHUKOB ¢ HecuMMeTpuyHbiMH KCC, mapameTrpsl KOTOPBIX 3aIalOTCsl JBYMs, TpeMs U 0ojiee KPUBBIMHU
3aBucuMocTH | (o) mpu passbix yrinax B mo macnoptHeiM KCC I=l(a) s nByx yrioB Bo u g MCKOMBIE 3HAYEHUS MOYKHO OIPEICIUTH 10

dbopmye:

p- Bl B-Bo
I(c, o)+ I>(a).
( B) Bo —P1 ( ) P1—Bo 2( )

[Tpu 3amanHbIX B macnopTe KpuBbIX OT cBeta 1=I(a) ans tpex yrios B: Po, B1, B2 uckomble 3HaueHus 1(a,B) onpenensatorces no popmyrne:

wp)e B=BUB=B2) | v, B-PBoJB-B2) , .y, B-BoNB-BL) |
)= (Bo - Bi)(Bo 1232)'() (B1 - Bo)(l31+[32)|2() (B2 —BoXB2 —B1) '5(@),

rae, li(a), I2(a), 13(or) — 3HAYEHUS CHITBI CBETA TSI HCKOMOT'O YIJIa MO MacIOPTHRIM TpaduKam.

[Mpu Hamuuum Oojpmioro umcia rpaduueckux 3aBucumocteit |=1(o) anst paznuyHbIX 3HaueHWH B B macmopre Wid KaTajore Ha

CBETUJILHUK HCTIONB3YIOTCSI (POPMYITBI:

(@B)= > Puc(B)- 1 (@)
k=1

(B—Bo)---(B—Bk-1 B —Bk+1)---(B—Bn)
Bk —Bo)---(Bk —Br—1XBk —Bk+1)---(Bx —Bn)

Pnk (B) = (
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Taomuna [13-2
TunoBbIC KPUBBIC CHJIBI CBETA OTEYCCTBEHHBIX KPYTIIOCUMETPHYHBIX CBETHIIBHHKOB (D=1000 1m)

lo=Ipcos(na); a<90°/n la=Io-Sin(no){Io=Io {cosa/cos[0sin™(na)]}
Kooppuumermetl, ol S S lelg|e |8 88 0=70" |©=78,3"| ©=84,4°
ol rpaxyctl SIT I8 12| 8|S (R |SI8|IFI|S n=1 |m=12| m=14 | m=15
ST S AT B T i B T S AT B I RN n=1,66| n=1,39 | n=1,2
[ [ [ [ [ [ [ [ ! ! !
H_
M | a1 | g |m2|a3|r1|r2| 0 |r3|Kl|K2|K3| K C AL o )
1 2 3 | 4 | 5| 6| 7|89 |10]11]12]13]14 15 16 17 18
0 150,2 | 233,4|330,0| 295 |377,3] 503 |670,7| 800 |894,2|1192|1583[21202400 0 1548 | 1196 | 78,3
5 150,2 | 232,9 |328,7|293,8(375,5|499,8|664,8|791,7883,8|1173|1549(2062|2323| 17,9 | 1555 | 1190 | 78,6
10 150,2 | 229,2 | 325 |290,2(370,3|490,2(647,5767,1|852,5|1118|1449|1893(2097| 356 | 158,2 | 1186 | 79,4
15 150,2 | 228,5 |318,8284,2(361,6|474,4|618,5726,5/801,1|1026|1288|1595(1737| 53,1 | 164,5 | 120,2 | 814
20 150,2 | 2247 |310,1|275,9|349,8|452,7/579,5(670,0|731,2| 902 [1052[1261|1265| 70,1 | 1755 | 126,0 | 8L7
25 150,2 | 220 |299,1|265,3(334,3|425,1|530,2|601,5/643,8| 750 | 810 | 832 | 712 | 86,6 | 190,7 | 1340 | 83,3
30 150,2 | 214,1 |285,8/252,5| 316 |392,1471,4|510,6|541,3| 574 | 515 | 249 | 113 | 1025 | 210,8 | 1450 | 87,2
35 159,2 | 207,1|270,3|237,7|294,7|354,1|404,7426,9/439,9 380 | 196 | 0 | 0 1176 | 2351 | 1596 | 948
40 159,2 | 199,3[252,9] 221 |270,7|311,7/330,9|325,4| 301 [174| 0 | 0 | 0 131,8 | 261,8 | 180,4 | 1054
45 150,2 | 190,6 |233,3|202,4|244,2(265,3(251,4[217,2[1688] 0 | 0 | 0 | O 1450 | 2816 | 2097 | 1213
50 159,2 | 180 |212,1|182,1|215,4|215,5/167,3[104,4]/326| 0 | 0 | 0 | O 1570 | 2821 | 2433 | 137.1
55 159,2 | 1705 |189,3/160,4|184,6(162,9/81,8| 0 | 0 | 0 | 0 | 0 | O 1680 | 257,2 | 269,7 | 162,0
60 150,2 | 159,2| 165 |137,4] 152 [1083] 0 | 0 | 0 | 0 | 0 | 0 | © 201,90 | 212,9 | 2750 | 199,0
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[Iponomkenne 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 1134,3|112,9|88,1|83,1| O 0 0 0 0 0 0 0 192,6 113,6 | 194,0 | 252,0
72 159,2 |129,0| 102 | 779|689 | O 0 0 0 0 0 0 0 195,0 95,6 | 167,0 | 243,2
74 159,2 |1236| 91 |675|546| O 0 0 0 0 0 0 0 197,1 79,4 | 139,0 | 2250
75 159,2 | 121 | 854|623 |474| O 0 0 0 0 0 0 0 198 71,5 | 1252 | 212,3
76 159,2 |118,1| 798 |57,1|402| 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 36,0 112| O 0 0 0 0 0 0 0 201,9 35,8 60,4 127,7
82 159,2 1101,2|459|254| O 0 0 0 0 0 0 0 0 203,0 23,8 39,5 89,1
84 159,2 | 954 | 345|14,7| O 0 0 0 0 0 0 0 0 203,9 13,8 22,5 53,6
85 159,2 | 925 |28,7| 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 |115| O 0 0 0 0 0 0 0 0 0 204,9 1,6 2,5 6,4
90 159,2 | 77,7 | O 0 0 0 0 0 0 0 0 0 0 205,0 0 0 0
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MNPUJIOKEHME 4
Nuaexc noMmemeHus 1 KOA(PPUUHEHT UCI0JIb30BAHUS CBETUILHUKOB
WNunekc nomenienus | mpu otHomennu A/B <3
Taomuna [14-1

Tliowans 3HadeHue | Mpu pacyeTHO# BbicoTe h paBHOM M
MOMEIEHHS S, M 2,0 2,2 2,5 2,7 3,0 3,5 4,0 45 5,0 55 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 11 1,0 0,9 0,8 0,7 0,6 0,5 0,5 - - - - - - -
25 1,2 11 1,0 0,9 0,8 0,7 0,6 0,5 0,5 - - - - - -
30 1,2 1,2 11 1,0 0,9 0,8 0,7 0,6 0,5 0,5 - - - - -
40 15 15 1.2 11 1,0 0,9 0,8 0,7 0,6 0,6 0,5 - - - -
50 1,7 15 1.2 1.2 11 1,0 0,9 0,8 0,7 0,6 0,6 0,5 - - -
60 1,7 1,7 15 15 1.2 1,1 1,0 0,9 0,8 0,7 0,6 0,5 - - -
70 2,0 1,7 15 15 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 15 15 1,2 1,1 1,0 0,9 0,8 0,7 0,6 0,5 - -
90 2,2 2,0 1,7 15 15 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 15 15 1,2 11 1,0 0,9 0,8 0,7 0,6 0,5 -
120 2,5 2,2 2,0 2,0 1,7 15 1,2 11 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 15 1,2 1,1 1,1 1,0 0,9 0,8 0,7 0,6
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[Iponomkenne Tadmuier [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 09 | 08 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 11 10 | 09 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 11 1,0 0,9
400 5,0 4,0 | 4,09 3,5 3,0 2,5 25 | 225 | 1,75 | 1,75 1,5 125 | 125 | 11 1,0
450 50 50 4,0 4,0 3,5 3,0 2,5 2,2 2,0 1,75 | 1,75 1,5 125 | 11 1,0
500 - 50 4,0 4,0 3,5 3,0 2,5 2,5 2,0 2,0 1,75 1,5 1,25 | 1,2 11
600 - - 50 4,0 4,0 3,5 3,0 2,5 2,25 2,0 2,0 1,75 15 | 1.2 11
700 - - 5,0 5,0 4,0 3,5 3,0 3,0 2,5 2,25 2,0 1,75 15 | 15 1,25
800 - - - 5,0 5,0 4,0 3,5 3,0 2,5 2,5 2,25 2,0 1,75 | 15 1,25
900 - - - - 5,0 4,0 3,5 3,0 3,0 2,5 2,25 2,0 1,75 | 15 1,5
1000 - - - - 5,0 4,0 4,0 3,5 3,0 3,0 2,5 2,25 20 | 1,7 1,5
1200 - - - - - 5,0 4,0 3,5 3,5 3,0 2,5 2,25 20 | 1,7 1,75
1400 - - - - - 5,0 4,0 4,0 3,9 3,9 3,0 2,5 2,25 | 2,0 1,75
1600 - - - - - - 5,0 4,0 4,0 3,9 3,0 2,5 25 | 20 2,0
1800 - - - - - - 5,0 5,0 4,0 3,5 3,5 3,0 25 | 2.2 2,0
2000 - - - - - - - 5,0 4,0 4,0 3,5 3,0 25 | 25 2,25
2500 - - - - - - - - 50 4,0 4,0 3,5 30 | 25 2,5
3000 - - - - - - - - - 50 4,0 4,0 35 | 30 2,5
3500 - - - - - - - - - 50 50 4,0 35 | 30 3,0
4000 - - - - - - - - - - 50 4,0 40 | 35 3,0
4500 - - - - - - - - - - - 5,0 40 | 35 3,0




101

[Iponomkenne Tadmuisr [14-1

5000 - - - - - - - - - - [ 50 | 40 |40 35
6000 - - - - - - - - - - - |50 | 40| 35
7000 - - - - - - - - - - = |50 | 40| 40
8000 - - - - - - - - - - - - 50| 40
9000 - - - - - - - - - - - - 50| 40
10000 - - - - - - - - - - - - - [ 50

Wuaekc moMenieHus | Mpu OTHOIICHUH

A/B<3

Tab6maua [14-2

3HaveHue | Ipyu pacyeTHOM BbICOTE N, M

A/B 05| 0,6 0,7 0,8 0,9 1,0 11 | 1,25 1,5 1,75 2,0 2,25 2,5 3,0 3,5 4,0 50
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 2,0 225 | 25 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 15 | 1,75 | 2,25
30 - - - - - - - 0,5 0,6 0,6 0,7 0,8 0,9 1,1 1,25 | 15 | 1,75
40-50 | - - - - - - - - - 0,5 0,6 0,7 0,8 0,9 11 | 125 | 15
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Taomuna [14-3
[TpuGnu3uTeNbHBIC 3HAYCHUS KO3(PPUIIMESHTOB OTPAKEHUS CTEH U TIOTOJIKA

Ortpakaroniasi MOBEpXHOCTh Koaddunuent orpakenus, %
[ToGeneHHbIN TOTOJIOK; TOOEIEHHBIE CTEHBI C OKHAMH, 3aKPBITHIMU OCJIBIMU IITOPAMU 70
[ToGeneHHbIE CTEHBI MPU HE3aHABEIICHHBIX OKHAX; TOOEIEHHBII MOTOIOK B CHIPHIX MTOMEIICHUSX; 50
YUCTBIN OCTOHHBIN M CBETJIBIN JCPEBIHHBIN MTOTOJIOK
BeToHHBIN TOTOOK B IPS3HBIX MIOMENICHUSIX; ACPEBIHHBIN ITOTOJIOK; OCTOHHBIE CTCHBI ¢ OKHAMU; CTCHBI, 30
OKJICCHHBIC CBETJIBIMU 000SIMH
CTeHBI U TIOTOJIKU B IIOMEIIEHHUAX ¢ OOJIBIIIMM KOJIUYSCTBOM TEMHOM IBUIH; CIIOIIHOE OCTEKIICHHE 0e3 10

HITOP; KPACHBI KAPIIUY HEOIITYKATYPEHHBIH; CTEHBI C TEMHBIMH 000SIMH.

Tab6muma [14-4
KoaddunmeHT ncnonp30BaHus CBETHIBHUKOB n ¢ TunoBbiMu KCC

3HadeHue n, %

Tun KCC| TP p=0,7; pc=0,5; pp=0,3 u i | ipu p;=0,7; pc=0,5; pp=0,1 u i | mpu p;=0,7; pc=0,3; pp=0,1 U i npu p=pc=0,5; pp=0,3 u i
PaBHBIM: PaBHBIM! PaBHBIM! PaBHBIM!
0608|125 2 | 3|5 |06(08|125 2 | 3|5 |06[08|125| 2 | 3 5 (06]08(125 2 | 3|5
M 35 |50 (61|73 |83|95 |34 |47 |56 |66 | 75|86 |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
r-1 49 | 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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[Tponomkenne Tadauis [14-4

r-2 58 | 68 | 82 | 96 |102|109 |55 |64 | 78 |86 | 92 | 96 |48 |60 | 73 | 84 |90 | 94 | 55 | 66 | 80 | 92 | 96 | 103
r-3 64 | 74 | 85|95 (10010562 | 70 | 79 [ 80 |90 | 93 |57 |66 | 76 |84 |84 | 91 | 63 |72 |83 |91 | 96 |100
K-1 74 {83 |90 |9 (100|106|69 | 76 | 83 |88 |91 (92 65|73 | 81 |8 8| 9 | 70 | 78 | 86 | 92 | 96 | 100
K-2 75 (84|95 (104108115 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
[Iponomxkenue Tabauup [14-4
upu p;=0,5; pc=0,5; pp=0,1 u i | npu p;=0,5; pc=0,3; pp=0,1 m i upu p;=0,3; pc=pp=0,1 1 i i
Tun KCC pu p=pc=ppr=0 u | paBHBIM:
PaBHBIM: PaBHBIM: PaBHBIM:
I 32 149 |59 |71 |83|91 |31 (46|55 |65 |74 (8324|140 | 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(8 |28|36| 48 |63 | 75| 81 | 25|33 |47 |61 |70]|78
r-1 44 | 53 |69 | 77 |83 |80 |41 |48 | 64 |76 |70 |88 | 35|45 | 60 |73 |68 | 77 | 34 |44 |5 | 71|68 |74
-2 53 |63 |76 |85 |90 |94 |48 |58 | 72 |83 |86 |93 |43 |54 | 68 79|85 | 90 |43 |53 |66 | 77| 82| 86
-3 61 |68 | 78 | 84 |88 |91 |57 |65|75|83|86|90|53|62| 73 |80 |84 | 8 |53 |61|71|78|82]|85
K-1 68 | 77 |83 |86 |89 |90 |64 |73 |80 |8 |8 |9 |62|71| 77 |83|8 | 8 |60 |69 77|84|85]|86
K-2 71|78 |87 93198 |99 |68 74|84 92,9399 |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 |83 |90 |94| 97 |64|72|81|88 919
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-11I - - - - - - - - - - - - - - - - - - 12 | 26 | 35 | 47 | 58 | 68
I - - - - - - - - - - - - - - - - - - 9 |17 | 25|36 | 49 | 62
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Tabmuma I114-5.  KoapduuuenTs! ncnonbs308aHKs CBETOBOTO MNOTOKA CBETHILHUKOB ¢ THHOBEIM KCC, H3yuaeMoro B HUKHIOW nonychepy.

Tuno KCC

PaBHomepnas M Kocunycnas /] ['my6okas I'
Koad. Otp..
PII% 70 50 30| 0 70 50 30| 0 70 50 30| 0
pPc% 50 30 50 (30|10 | O 50 30 5011010 | O 50 30 50 (30|10 O
Pr% 30/ 10 | 30 |10 | 30 | 10 | 30 | 10 | 30 ‘ 10 | 30 l 10| 3010|3010 | 30 |10 | 30 |10 |30 |10 | 30 |10
3Had. i Koaddunment ucnonb3oanus, %
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 35|34 | 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 49 46 | 38 | 36 | 43 [ 36 | 29 | 28 | 54 |51 | 45 |43 |49 |43 |37 |36 | 78 |73 | 72 |69 |72 |69 |66 64
0,9 51| 48 |40 |39 |46 | 39 | 31 | 30 | 57 |55 |48 |46 |52 |46 |41 |39 | 81 (76| 75 |72 |75 |72 |70 | 67
1,0 54/ 50 | 43 |41 | 48 |41 | 34 |32 |60 |57 | 52|50 55|49 |45 |42 | 84 |78 | 78 |75 |77 |74 | 72 |70
1,1 56|52 | 46 | 43 | 50 |43 | 35|33 |64 |60 55|52 |58 |51 |47 |44 | 87 [ 81|80 (77|79 |76 | 74|72
1,25 59|55 |49 |46 |53 |45 38|35 (69|63 |60 |5 |61 |55 |50|48 | 90 [ 83|84 |79 |82 79|76 |75
1,5 64|59 | 53 |50 | 56 |49 |42 |39 | 75|69 |67 |62 |67 |61 |5 |53|94 8 |8 838 82]|79)|78
1,75 68| 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 73|65 | 61 |56 |63 |56 |48 |45 |83 | 75| 75|69 |73 |68 646199 [ 90| 95 88|88 |87 |84 |82
2,25 76/ 68 | 65 |60 | 66 | 59 | 51 |48 |86 | 77 | 79| 73|76 |71 |66 |64 10192 | 97 |90 |90 88 | 85 |83
2,5 79,70 | 68 | 63 | 68 | 61 | 54 |51 89|80 82|75 |78 |73|69 |66 10393 | 99 91|91 89|87 |85
3,0 83| 75| 73|67 |72 |65 |58 |5 |93 /838 |79 |81 |77 |73 |71]105|94|102 |92 |93 |91 89 |86
3,5 87|78 | 77|70 | 75|68 | 61|59 |9 |8 |90 828380 |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|89
50 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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Taomuna [14-6

KoaddummenT ucnonp30Banmsi CBETOBOTO MOTOKA CBETHIILHUKOB (J1F000T0 THIIA), H3y4aeMOT0 B BEPXHIOIO TIOJTycdepy.

CBETUIILHUKHI
ITotomouHrnie ITonsecurie
Konad. orpax.
PIT% 70 50 30 70 50 30
pPcw 50 30 50 ‘ 30 10 50 30 50 30 10
PP % 30 10 30 10 10 10 30 10 30 10 10 10
3HavueHwue I Koaddunuent ucnonb3oanus, %
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
11 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
15 54 49 a7 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
50 75 66 72 64 46 44 25 73 64 69 62 44 42 24
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[Tpunoxenue 5

CBeTOBOIi NOTOK U CBETOBasI YHEPTUs

Ceemosotl nomox @ — MOUTHOCTh CBETOBOW 3Hepruu Q, T.e. BUIUMOTO
W3JIy4YCHUs, OILEHHBAEMOIO MO CBETOBOMY OIIYIICHUID, KOTOPOE OHO
MPOU3BOJAWT HAa CPEIHWHA dYeNoBeYeCKMU T1ia3. OdQexkTuBHAS BeTUIMHA
CBETOBOT'0 MOTOKA U3MEPSIETCS B JIIOMEHAX:

@:d—QHM.

dt

CornacHo crangaptaMm MexXIyHapOJHOW KOMHCCHUM TIO OCBEIIECHHUIO
(MKO) cBeToBOIf TOTOK ONpeEseTcsl IeUCTBUEM Ha CEJIEKTUBHBIN NMPUEMHUK,
CIEKTpaJbHAs YyBCTBUTEIBHOCTh KOTOPOTO HOPMalIM30BaHA (PYHKITUSIMU
OTHOCHUTEJIbHOW  CHEKTpaJbHOM  CBETOBOM  A(DPEKTUBHOCTU  UBIYUYCHUS
(MoHOXpoMmaTudeckoro): V(L) — /uis AHEBHOTO 3peHus (B YCIOBHSX SPKOCTH M
anarramn L > 10 k/m? ) u V(L) — s Housoro 3perns (L<0,01 K/M?).

OnuH moMeH (JIM) YMCIIEHHO PaBeH CBETOBOMY IOTOKY, WU3Iy4aeMOMY B
€AMHUYHOM TEJECHOM yriie (CTepaanaH) PaBHOMHTEHCUBHBIM (PaBHOMEPHBIM)
TOYEYHBIM UCTOYHUKOM C CHJION CBETA B OJHY KaHAeTy (K).

Mepoii TenecHOro yria ¢ BEpHIMHOW B IEHTpe cdepbl SABISETCS
OTHOIIICHHWE IIIOMIAaU chepudeckoil moBepxHocTH  OA, Ha KOTOpPYHO OH
onMpaercsa, K KBaapary paauyca chepbl . 3a eIUHHIy TEJIECHOTO yrjia —
cTepaauaH (Cp) MPUHSIT LEHTPAIbHBIA TEIECHBIA YTroJl, BBIPE3AIOIIUN YyYaCTOK
cdepsl, IO KOTOPOTO paBHA KBaIpaTy €ro paauyca.

VYcranoBineHo, yto 1 BT moToka MOHOXpOMAaTH4YECKOTO U3JIYYEHUS C
quHOM  BojmHBI A = 0,555 MM paBeH 680 1M CBETOBOIO IIOTOKA.
CnegoBaTenbHO,  MaKCUMaJlbHOE  3HAYEHUE  CIEKTPAJIbHOM  CBETOBOM
s dexTuBHOCTH yuCIeHHO paBHO (K,)Max = 680 nM/Bt. Takum oOpazom,

A2=0,78MKMm
CBETOBOM TIOTOK CJIOXHOTO u3iydeHus: @ =680 _[(pe AV (A)DA  u
A1=0,38MxMm

n
@ =680>V,;®,,;, rae N — uucno nuHui B crekrpe; V(A) — oTHOCHTEIbHAs
i=1
cBeToBas 3()(EKTUBHOCTH MOHOXPOMATHYECKOro m3mydeHus; 680y, V,dh u
680V, @,, — cBeTOBOM NOTOK MOHOXPOMATUYECKOTO H3IY4YEHHs C AJIUHON

BOJIHBI A .
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Cseemosasn s¢gpexmuenocms K wsnmydenus (n1m/BT) ¢ 3amaHHBIM
CIIEKTPAJIbHBIM COCTAaBOM (o, (A) OIIpesiesIieTCsl OTHOLIEHHEM CBETOBOTO ITOTOKA

K COOTBeTCTByIOIHCMy HOTOKy I/I3J'IyT-IeHI/I$IZ
0,78

680 [, (L)V (1)dr
0,38

o, M
J.(Pe (A)dA
Al
OmuocumenvHas ceemosasi 3d)95€KmM6HOCmb V CI105KHOTO N3JIYUCHHA paBHA
yo Ko JeV @y
(Kp)max  [@g(A)dA

Cseemosas omoaya (1M/BT) UCTOUHUKA CBETa ONMPEIEISIETCS OTHOIICHUEM

CBCTOBOI'O ITOTOKA 1 MOIIIHOCTHU UCTOYHHKA CBCTA: M = F

CBeToBast SHEpPrusi U3MYyUYECHUS! OINPEIEISAETCS MPOU3ZBEAECHUEM CBETOBOTO
MIOTOKa Ha BpeMs ero aeicTBus mpu @ =const. Q =®dt; npu @ (f) =var Q =

t2
I@(t)dt, rae @(f) — MrHoBeHHOE 3HAYCHHME CBETOBOTO TMOTOKA. ExuHuIa
t1

CBETOBOM PHEPTUU — JIIOMEH CeKyHAa (JIM*C).

[IpUMEHUTETBPHO K HMIYJIbCHBIM MCTOYHHKAM CBETOBYIO DHEPIHIO
Ha3bIBAOT ceemocymmori. CBETOBYIO SHEPrHI0 HMMITYJLCHONO HCTOYHHKA
U3JIy4YCHHUS C EPEMEHHBIM BO BPEMEHU CBETOBBIM MTOTOKOM — CBETOCHIIY, JIM'C
OIIPEIEIIAIOT 3a BpEMs BCIBIIIKH t:

Q= }cp(t)dt.
0

CBeToBYI0 OTAady BCHBIMKK (JIM/BT) NMpuHATO OnpeaensTh OTHOIICHUEM
CBETOBOU DHEPTHH UMITYJIbCA K SHEPTHH, 3aIIaCCHHONW B KOHJICHCATOPE,

t
[o(t)dt

_ 0
h V¢ /2

VO — HAIIPsXKCHUC Ha KOHACHCATOPC B HA4YAJIC BCIIBIIIKH.

, T ¢ — EMKOCTLb IIUTAOIICTO KOHJACHCATOPA,

Cuna céema | — 3TO MPOCTPAHCTBEHHAs! MJIOTHOCTh CBETOBOTO MOTOKAa B
do

3aIaHHOM HaIpaBJICHUM: a) JIJIS1 CJI0KHOTO U3ITy4eHUs = E



108

0) n1st MoHoXpomatudeckoro dl, = 2 , Tne d® — cBetoBoil oToK; d Q

— TeJIECHBIN yroa  (cTepaauaH — cp).
Eounuya cunvl ceema — xannena (candela) — cuna cBera, u3aydaemMoro B
NepIeHANKYIIIpHOM HarpaBiieHun  1/(6-10°)M®  MOBEPXHOCTH YEPHOTO Teja

npu temreparype 3arBepaeBanus wiatunel (T = 2045 K) u maBnennn 101 325
nackaieit (ITa) 1xx = Liom-cp

[IpocTpaHCcTBEHHAass IUIOTHOCTH CBETOBOIO  IMOTOKA, Kak  IpaBuUIIO,
HEOJIMHAKOBA N0 Pa3JIMYHbIM HAIIPaBJIEHUSAM IPOCTPAHCTBA, IIO3TOMY 3HAUYECHHE
CWIbl CBETa ONpeiensercs HamnpasieHueM. JlJIs HCTOYHUKOB CBETa C
CUMMETPUYHBIM CBETOPACHpPECICHUEM BCE 3HAYEHHUS CHJIBI CBETA B JIIOOOM
HalpaBJI€HUM yrjaa o K OCH CHMMETPUM HCTOYHHMKA  OJMHAKOBBHI.
CrnenoBaTellbHO, TaK K€ KAaK CHJIa H3JIy4eHHs, CHJla CBETa CUMMETPUYHOIO
VCTOYHHKA OJTHO3HAYHO ONpPENEIAETCA U NHAEKcHpyeTcs yriaoMm o . Cuiia cBeta
HECUMMETPUYHOTO HCTOYHUKA CBETA ONPENIEISAETCS yIiIaMu o u f.

Pacnpenenenne B MpOCTPaHCTBE MOTOKA U3ITyYECHUSI TOUEYHOTO UCTOYHUKA
OJTHO3HAYHO OMNpPEIENISIETCS €ro gomomempuyeckum meloM — YacThIO
IIPOCTPAHCTBA, OTPAHUYEHHOI'O0 ITIOBEPXHOCTBIO, IIPOBEACHHOM Yepe3 KOHIIBI
pamuyc-BeKTopoB | (o) CHITBI U3ITyUCHHUS.

Ceeropacnpenenenue Jgro0oro  kpyriocummerpuuHoro CII MoxkHO
npoectu 1o oxaHou MepuauanbHoi KCC, a mma cummerpuunbix CII
HE0OX0oMMMO uMeTh ceMmeicTBo MepuananbHbix KCC g pa3iaudHbIX
MEpUIMATBbHBIX TUIOCKOCTEH, YHMCIO KOTOPBHIX BBIOMpaercss UCXois U3 (HopMbl
(hOTOMETPHYECKOTO Tela.

x : ) : Hns CII ¢ nByMs TUIOCKOCTSIMH

< > _ CUMMETPUU (71 CBETHJIBHUKOB C
2 b Y ; NS 7y JIMHCHHBIMU JamMIamMu u
:,_E,E 2l ' MIPOKEKTOPOB) OOBIYHO
E T p go orpannumsarorcs KCC Tombpko B ABYyX
s 'I TJIABHBIX TUIOCKOCTSX — MPOJIOJIBHON U
3 f \ ogo TOTEpeuHOii  (puc. I15-1). Opmmaxo
19 ; x yacto Heooxoaumo 3Hath KCC CII ne

- ¢ TOJBKO B HHMXKHEW, HO W B BEPXHEH

of w2 3 “0°  momycdepe mpocTpaHCTBA.
Puc.I15-1 Tpanyc

ITo ceeropacnpenenenuto CII B
3aBUCHMOCTH OT COOTHOILEHUS CBETOBOIO IIOTOKa @, HAIpaBIIEMOIO B
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HIDKHIOIO 1odycdepy, M TOJHOTO CBETOBOTO IIOTOKA CBETUJIbHUKA @D,
noJipa3eIisroTes Ha 1saTh kiaccos I1, H, P, B, O (Taou. 1).
KCC CII yka3anHbix kjaccoB B 3aBucumoctd oT ¢opmbl KCC

noJipa3aeIstoTes Ha Heckoubko tunos K, I, 11, JI, I, M, C (cwm. puc. I15-1).
Taomuma I15-1

Kacc cBeTniibHUKA

10 CBETOPACTIPEICIICHHIO XapakTep pacrpenesieHus: CBeTa D, D, %
[Ipsimoro cBera Cabie 80
[IpenmyIiecCTBEHHO PSAMOTO CBETa 60 — 80
PaccesinHoro ceta 40 - 60

[IpeumymecTBeHHo oTpakeHHoro cBeta | 20 —40

O|m|= =3

OTtpaxeHHOro cBeTa 20

CeueHune (POTOMETPUYECKOTO Tejla IUIOCKOCTBIO, MPOXOIAIIEH uepes
HA4yaJio KOOPJAMHAT (Yepe3 TOYECUHBIH HCTOYHHK), OMPENCISICT KPUBYIO CUTbL
ceema (KCC) ucroyHuka W3iIydeHUs IJisi TAHHOM IJIOCKOCTH cedeHus. Ecnu
(OoTOMETpUYECKOE TEJIO HMEET OCh CHUMMETPUHM, HMCTOYHUK H3Ty4YECHHS
xapakrepru3ytoT KCC B mpoaoIbHON INTIOCKOCTH.

CBeroBOil MOTOK wHCTOYHHMKA cBeTta onpenenserca no KCC, ecnm
doromerprueckoe Teiao umeeT ock cummerpuu. Ecomu KCC (o) 3amana

rpadukomM wiM TaOIMIEH, pacueTHas (popmysia CBETOBOTO MOTOKAa MCTOYHUKA
OTIPEJIEISIETCS BHIPAKEHUEM

n
D= 1,iAQ;;,1,10e | ; — cpeaiHee 3HAUCHHE CHUJIBI CBETA B 33JaHHOM
i=1
TEJIECHOM YTIIE; AQYi 4 = 2m(Cosa; —COoSaL,y) -
ITpumepubie rpadpukn KCC HecMMMETpHUYHBIX HMCTOYHHMKOB CBETa
nokaszansl Ha puc. [15-1 B nexapToBoii (a) u nmossipHo# (0) cucTemMax KOOpJMHAT.
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Puc.I15-2. I'padpuxu KCC HecuMMETpUYHBIX UCTOYHHUKOB CBETA

008€W€HHOCI’I’Ib — OTO INIOTHOCTH CBCTOBOI'O IIOTOKa IIO OCBGIHaeMOﬁ
IIOBCPXHOCTH, OIIpCACIACMAA B 3aBUCHUMOCTH OT BUJA U3JIYUCHUA 110 (bOpMy.TIaMI

0,78
a) JUTSI CTIOKHOTO M3JTydeHus E = d—CD, wm E = 680 _[ e (M)V (M)dA;
dAy 0,38
d @,
0) J1a  MoHOoXpoMaTuueckoro  u3mydenus  dE, = dA, , WM
dE, =680/,,V. dA, tne (., — cHekTpaipHas IJIOTHOCTh OOJIY4EeHHOCTH

(Bt/ M2 -MKM'l); d 4, — ruTomaak OCBemaeMoi MOBEPXHOCTH.

EnunHuieit ocBeleHHOCTH — JiloKe (1K) TPUHSATO CYUTATh OCBEIIEHHOCTD,
CO3JaBa€Myl0 CBETOBBIM TIOTOKOM B 1 mromeH (JIM), pPaBHOMEPHO
pacnpelieNeHHbIM 1O MOBEPXHOCTH, IUIOLAAh KOTOPOHM paBHA OJHOMY
KBaJIpaTHOMY METpY:

1 nx =1H—H.
1m?

CBeTOBYI0 JHEPrHi0, YHaBLIYI0 HAa E€IUHUIY I[JIOIIAAd TOBEPXHOCTH
OCBEIIAEMOr0 Teja, Ha3bIBAIOT 3Kcnozuyuel (KOJIWYECTBOM OCBelleHus) H u

OMpCACIIAIOT IIYTEM MHTCTPUPOBAHUA MIHOBCHHOTI'O 3HAYCHUA OCBCIICHHOCTH !
t2

H= '[ E(t)dt, rae E(t) — MrHoBeHHOE 3HaYEHHE OCBEIICHHOCTH.
t1

B vactHoMm ciywae mpu  E(t) = const moayunm H =Et, (yik-c).
DKCMO3UIIMCH  OMPENeNIAIOT Mepy pPEakidd MPHEMHHKa BO  BCEX
(OTOXMMHUYECKHUX MPOIeccaxX, B KOTOPHIX YHUCIO MOJEKYJ, BCTYMAIOUIMX B
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pEeaKIMIo, OMPENENsSeTCs HE TOJbKO IJIOTHOCTHIO 3(P(EKTUBHOTO MOTOKA IO
00 Ty4aeMoi TOBEPXHOCTH, HO TaKKE U JJIUTEIBHOCTHIO IIpoIIecca.
Apkocme nogepxnocmu L Beipaxkaetcs 1100 yepe3 CUily CBETa B 3aJJaHHOM
di,,

HalpaBJICHUM JMOO uepe3 CBETOBOM MOTOK: =—t
cosa - dA

L.z U

d’@,,
/" cosa-dA-dQ,,

, TAC d@aﬁ — CBETOBOHM IOTOK B npeaciax TCJICCHOro yria

dQ),; wn3MyyaeMblil >IEMEHTApHBIM y4acTKOM OA MOBEPXHOCTH H3Iy4aTels;

COS« -dA — MIomIa s MPOCKIMK AIIEMEHTAPHOTO M3mydarens dA Ha TIOCKOCTS,
NEPICHAMKYIISIPHYIO OCH TeNeCHOro yria dQ 4.

U3 Bepaxenust s L,g CIeAyeT, 9TO SPKOCTH JIFOOOT0 3JIEMEHTAPHOTO

yd4acTKa CBETOBOH IMOBEPXHOCTH OINPEACISIETCS COOTHOIICHHEM CHIIBI CBETa
dIaB u3nyyaromero snaemMednTa dA Kk Iulomagd ero mpoekmuu COS«a-dA Ha

IJIOCKOCTh, TEPHEHAMKYJISAPHYIO 3aJaHHOMY HampaBlieHUI0 o u . SpkocTh

00beKTa HAOIIO/ICHUSI OTIPEICIISIET YPOBEHDb 3PUTEIHHOTO OIIYIICHHUS.
Ceemumocms  nogepxwocmu M — 3TO TUIOTHOCTh  H3ITy4aeMOTO

(oTpakaeMOro) CBETOBOTO MOTOKA IO IUIOMIAAM MOBEPXHOCTH M3ITYYaloIlero

(oTpakaroIiero) Tena:

M :‘Z—f, wi M =jL(a,ﬂ)cosadQ u M :680jme(/1)V(/1)d/1,

rie Mg (L) = dmey

— CIICKTpaJjibHas IINIOTHOCTb BHGPFGTHHGCKOﬁ CBCTHUMOCTHU

u3nydaroniet moBepxHoctH; L(o,) — sApkocTh m3mywaromieil (oTpakarormei)
MOBEPXHOCTH; « - yroji Mexay HopMainbiok dA nockrodQ). EnuHnma cBETUMOCTH —
nm/M°. CBETUMOCTb MOXKHO TAKIKE XapaKTEpPU30BaTh IJIOTHOCTHIO CBETOBOTO
MOTOKa, OTPaXEHHOro OT IU(PPy3HON MNOBEPXHOCTH M NPOLISAIIETO Yepes3
paccenBaromye MaTrepuajabl (MOJIOYHOE U MAaTUPOBAHHOE CTEKJIO, IMIACTMACCHI)
B COOTBETCTBUU C BBIPAKECHUSIMU:

a) U OTpa)kKE€HHOTO u3nyueHuss M | = % = d—® =pE;
0) JUTst M3Ty4YEHUs, IPOIIEAIIETO YepPE3 PACCEUBAIOIINE MAaTEPHAITHI,
do do
T = T =T— = ’[E ,
dA dA

rae p — KO3(pQUUUEHT OTpaKEHUs; T — KOI(P(ULIHMEHT NPOIMYyCKaHUS.
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JIBOMCTBEHHOCTh CBETOBOCIPHHMMAIOIIETO ammapara Tjia3a, a Takke
pasnuyme CIEeKTPATbHON YyBCTBUTEIBHOCTH TAJOUYEK M KOJIOOUYEK MPUBOAAT K
W3MCHEHHUIO CHEKTPAThbHOM W WMHTETPAIHHOW YYBCTBHUTEIBHOCTH TJia3a B
(YyHKUHMH YPOBHSI SIPKOCTH U CIIEKTpPa M3JIy4YEHHs, KaK 3TO MOKa3aHO Ha puc. 7.
OTH mpoliecchl HAa3bIBAIOT SIPKOCTHOM U I[BETOBOM a/lanTaiuei.

Adanmayuss — 3TO TPUCTIOCOOJTICHUE 3PUTEIHHOTO ammapaTa K 3aJaHHOU
SPKOCTH W I[BETHOCTU TIOJIA 3pPEHUS TYyTEM pEeryJIUpOBaHUS KOHIICHTPAIIUU
MOJICKYJl POJOINCHMHA W HWOAONCHMHA B TAJlOYKaX M KOJIOOYKaX, a TaKxKe
MIEPECTPOiKa PElENTUBHBIX IMOJICH U IKPAHUPOBAHUE CETYATKH IMUTMEHTOM TIPH
BBICOKUX SIPKOCTSIX.

DyHKIUKM CIEKTpaIbHON cBeTOBOW 3((dekTuBHOCTH M3nydeHus V(A) ms
Kaxaoro ypoBHs spkoct Ha umHTepBaje 0,01<L <10 I(IL/M2 onpeaenseTcs

YpOBHEM ajanrtauuu ria3a. Hanumuwme sddexra HEOAMHAKOBOTO 3pUTEIBHOTO
OLLYIIECHHS] PA3HOCHEKTPAIBHBIX H3JIYYEHHH MPU OJWHAKOBOW HUX SAPKOCTU
L <10km/™m MIPUBEJIO K BBEJICHUIO OHATHS 9KBUBAIEHMHOU APKOCMU U3TYYeHUs
3aJIaHHOTO CIIEKTPAIIBHOIO COCTaBa, OMPEIEIAEMOMN KaK IPKOCTh PABHOCBETIIOTO
ONTHYECKH CJIOKHOTO H3JIyYEHHUS! YCIIOBJIEHHOTO CIEKTPAJIBHOIO COCTaBa C
useroBoii Temneparypoit T, =2045K (puc.I15-3).

1,0 -5
) 2 | | . 10 =
2 i Auebwop sperue) | 2 : _
3 0,8 \ Lattndp™® — S 10* o
: TEAN ' - I A
=06 J"_i‘fz'%., — 5%10° m;:;'/f //,;j/
2 gt g : - PRpocusni
g A Ty S ¢ 1n2 e a”®
504 s 210 o
win/ NI
=R /M <f
Fo2/4—#L ], L = 10° '
g /// \\\ 9 i q £
2 0 T A 10° 10* 10° 102 10% 1,0
04 048 0,56 0,64 0,70 CTaHaapTHAs IPKOCTh, KM
JlnrHa BOJIHBL, MKM
Puc. [15-3. I'paduku oTHOCUTENBHOM Puc. I15-4. I'paduku 3KBUBaIEHTHOM
CIEKTpalIbHOM cBETOBOI 3()PEeKTUBHOCTH. SPKOCTH.

N3 rpaduxoB puc.I15-4 Bunno, uto npu L =10%Kk/M® SKBUBAIICHTHBIC
SPKOCTH CHHET0 U KPACHOTO U3IYUYEHHUH pa3andaroTcs 0oJiee 4eM Ha NOPSAIOK.
DKBUBAJICHTHAA SPKOCTh U3IydeHus L, ompenensercs mo ¢popmyiie:
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0,78
L, =x I C,(AV (A, L )dA, rie x =680 y(A, L, ) — byHkuus
0,38

CIICKTPAJIbBHOT'O COCTAaBa 3TAJIOHHOT'O U3JIYUCHUA U |_3K » B YCIIOBHAX THCBHOT'O

3peHus k = 680. /(L) — crekTpanbHas IIOTHOCTh SHEPIeTUYECKOH IPKOCTH
UCCIIETyeMOT0 U3TyUYeHUSI.
s onpenenenust L, mMeronoM npuOmbkeHHs cHavana onpeaessor L.

[0 3aJaHHOW SPKOCTU M CHEKTPAIBHOMY COCTaBy HW3JIyYEHMS, a TaKXKe
pa3IMYHBIX COOTHOIICHUH JIOJICH MOTOKA M3IydeHus: N B KpacHOM, 3eJIeHOU U
CUHEH 30HaX BUJIMMOTO CIEKTPa U MPHU PA3IUYHBIX 3HAUEHUAX KOIPPHUIIUEHTOB.
_AD, AP AD

[ CK

h

C @’3 CD’K @

€ € (5]

rae A®, ;AD,;AD, — NOTOKUA U3JIIYYECHUU B CHHEH, 3€JI€HOM M KpPAaCHOW 30HaX

CIIEKTpa 3aJaHHOro usirydeHus. CyMMapHBIH IOTOK U3JIy4EHHUS OIpPEIENsIeTcs
CYMMOM DJIEMEHTAPHBIX IOTOKOB D, = AD + AD_, + AD,, .

Ilpunooicenue 6

1. HOPMbI OCBEHLIEHHOCTH CTPOUTEJIBHBIX IIVIOIAAOK U YYHACKOB
PABOT

1.1. JIng cTpouTeNbHBIX IUIOLIAJIOK U Y4acTKOB pabOT HEOOXOAMMO MpeaycMaTpUBaTh
oOiree paBHOMEpHOE ocBemieHue. [Ipu 3TOM OCBEIIEHHOCTh JOJDKHA OBITh HE MEHee 2 JIK
HE3aBHUCHMO OT IIPUMEHSAEMBIX HCTOYHMKOB CBETa, 3a MCKJIYEHHUSIM aBTOAODOT,
OCBEILIEHHOCTb KOTOPBIX JOJDKHA OBITH HE MEHEE yKa3aHHOH B Tadu. [16-1.

Tab6nuua [16-1

Y4acTKu CTPOUTENIBHBIX Haumenspmias |Ilnockocts, B KOTOpOi YPOBEHb NOBEPXHOCTH, HA
TUTOIIA/I0K M paboT OCBEILEHHOCTb, HOPMUPYETCS KOTOPOW HOpMUpPYETCA
JIK OCBEIIIEHHOCTD OCBELIEHHOCTh
1. ABTOMOOWIBHBIE [IOPOTH Ha 2 l'opusonTanbHas Ha ypoBHze npoesxeii yactu
CTPOUTENHHOMN IUIOMIAAKe
2. KenesHOAOpPOXKHBIE IIyTH Ha 0,5 To xe Ha moBepXHOCTH TOJIOBKH PETHCOB
CTPOUTECIIbHBIX IJIOIIaAKaX
3. IToabe3anl K MOCTaM " 10 To xe Ha noBepXHOCTH Tr0JIOBKH pEIHCOB

JKEJIe3HOIOPOKHBIM Tepee3iaM
4. JToposxHbIE pabOTHI:

YKJIaJ[ka OCHOBAHHMI IOJ JTOPOKHEIE 10 I'opu3oHTanbHAS Ha ypoBare 3emin
TOKPBITHS
YCTPOMCTBO JOPOXKHBIX TOKPBITHIA; 30 l'opusonTanbHas To xe

YKIagKka  JKEIe3HOJOPOXKHBIX  H
MOJKPAHOBBIX MyTEH

5. COopka 1 MOHTaX CTPOHMTENbHBIX
n pr30ﬂ0ﬂ'beMHle MCXaHU3MOB:
cOopka ¢ MPHUTOHKOW yacTei (BayoB, 50 [CopusoHTaIbHAS ITo Bceit BrICOTE COOPKHU
BKJIAJIBINIEH, MTOIIMITHAKOB), pa3HbIe




BBl PETYJIHPOBKH, CMCHA AeTaieit
U T.J.

6. Pabotsr BHYTpH
TEXHOJIOTHYECKOro  000pyaoBaHMs,
eMKocCTell, pe3epByapoB, OYHKEpOB,
anmapaToB KOJOHHOTO THIIA U JIp.

7. WcrobpiTaHHe —TEXHOJOTHYECKOTO

o0opynoBaHus

8. 3eMIisiHbIe paboTsl,
HPOM3BOJMMBIE CYXHM  CIOCOOOM
3eMJICPOIHBIMU u JPYTUMH

MeXaHH3MaMH, KpOMe YCTpOHCTBa
TpaHIIeH U ITaHUPOBKH

9. VcerpolictBo  TpaHmed it
(yHIIaMeHTOB, KOMMYHUKAIMH | T.1I.
10. MoHnTax KOHCTPYKIUH
CTAIbHBIX,  JKEJNE300CTOHHBIX M
JIePEBSIHHBIX

(xapkachl 3/1aHUH, MOCTBI, 3CTaKapl,
(hep™msl, Oasku u T.1.)

11. CrauuoHapHble CBapOYHbIE
anmaparsl, MEXaHHYECKUE HOXKHHIIBL,
rHOOYHBIE CTAaHKH MJISI 3arOTOBKH
apMaTypel

12. VcranoBka omanyOKH, JIECOB H
OTpaKICHUN

13. BeronupoBaHue:

KOJIOHH, OaJlOK, IUINT TOKPBITHIA,
MOCTOBBIX KOHCTPYKIHH U T.JI.
KPYIHBIX MacCHBOB (OE€TOHHMpOBaHHE
OTKOCOB 3eMJISIHBIX IUIOTHH U T.JI.)
14. Knaagkxa U3 KpyIMHBIX OETOHHBIX
6JI0KOB, MPUPOAHBIX KaMHEii,
KUPIUYHAS KJIa/IKa, MOHTaX
cOOpHBIX (YHAAMEHTOB

15. IMoaxomsl K paboYMM MecTaM
(JlecTHUIIBL, Jieca U T.1.)

16. PaGoThI 1O YCTPOUCTBY MOJIOB:

YCTpPOMCTBO MeCYaHbIX,
1IeOCHOYHBIX, TPaBUIHBIX,
TIIMHOOETOHHBIX, OCTOHHBIX it

ac(anbTOOETOHHBIX TMOJCTHIIAIOIINX
CIIOEB;

17. PaboTel MO THUAPOU3ONSAIHMM U
TETUIOU30JISLIUH:

Ha  CTPOMTENBHBIX  IDIOMIAJKax
NPEeNIPUATHI pa3IMYHbIX OTpaciei
HPOMBIIUIEHHOCTH;

18. MonTraxx TpyOONPOBOIOB H
pa3Boaka cereii kK mpubopaM u
000pyHOBaHNUIO; yCTaHOBKa
CaHMTAPHO-TEXHHYECKOTO
obopynoBanusi (BaHH, pPAaKOBHH H
T.A.), YCTaHOBKAa BEHTWIATOPOB,

KOHJIULIMOHEPOB, MOHTaX
BCHTHJIALIMOHHBIX KOpO6OB
19. VYcraHoBka KOHTPOJIBHO-

M3MEpUTETBHBIX IIPHOOPOB

20. TIlomroroBka K  MOHTaXy
(pa3MeTka, TPOOWBKAa MPOXOJOB) H
MOHTaX 3JIEKTPOIPOBOJIKI

21. Paspmenka HU3KOBOJBTHBIX U
BBICOKOBOJIBTHBIX KaOeyei, MOHTax
BOPOHOK M mydr, MOHTaX

30*

50

10

10

30

30

50

30

30

10

10

10

30

30

30
30

50

30

100

100
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Bepruxanpnas

Beprukansnas

Bepruxansnas

T'opuzonranbHas
T'opuzonranbHas

T'opuzonranbHas

Beprukanbhas

I'opuzonranpHas

T'opuzonranbHas

T'opuzonranbHas
To xe
l'opuszonTanbHas
Beprukanbhas

lNopusonTanbHas

lNopuszonTanbHas

lopuszonTanbHas

BeprtukansHas
BeprtukansHas

BeprukaneHas

Bepruxansnas

["opuzoHTanbHAs

BeprukaneHas

Ha Bcex ypoBHIX NpOU3BOACTBA
paboThI

Ha pabounx mectax

ITo Bceit BbicoTe 32005 M MO Bcei
BBICOTE pPa3Tpy3kd (CO CTOPOHBI
MAaIIMHUCTA)

Ha ypoBre nHa TpaHmen

ITo Bceii BBICOTE COOPKH

To xe

Ha ypoBHe pabouux moBepXHOCTEH

Ha Bcex ypoBHAX omamyOKu, J1eCOB H
OTpaKICHUH

Ha mosepxHocTn 6eToHa
To xe

Ha ypoBHe kianku

B nmnockoctu cTeHsl

Ha onanyOkax, Iuiomankax o
MOAX0/AaxX

Ha ypoBHe nosa B 30He paGoT

Ha ypoBHe paboueit moBepxXHOCTH
To xe

Ha  Bcex  ypoBHsAXx  paboueit
MOBEPXHOCTH

Ha npu6opax

Ha Bcex ypOBHSX BBIIOJHEHHS
pabor

To xe

[Ipn MOHTAaXe
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BBICOKOBOJIBTHOTO OOOPYZOBaHUS H 3EKTPOOOOPYLOBAHUS Ha

CXeM BTOPHYHOH KOMMYTAIIUH OTKPBITBIX IPOCTPaHCTBAX
OCBEILCHHOCTb MOJKET OBITh
CHIDKeHA 10 50 K

22.  VYcraHOBKa  JNEKTPHUYECKUX

puOOopoB, OCBETUTENBHOI

apMaTypbl U T.1.:

B 3JIaHMSIX 50 Bepruxansnas [lo Bceil BbICOTE yCTaHABIMBAEMOIO
obopynoBaHus

MO OTKPBITHIM HEOOM 30 To xe To xe

23. MoHTax u cOopka

TEXHOJIOTHIECKOTO 000pyIOBaHMS:

CTaHOYHOE obopynoBaHue, 50 TopusoHTaNbHAS Ha Bcex ypoBHSX, /i€ BBITONHSIOTCS

KOHBEifepbl, MOCTOBBIC KPAHBI U T.1. paboTEL. Heo6xoaumbl
JOTIOJIHUTEIIbHBIC HEPEHOCHBIC WIN
HIEPE/IBIKHBIC OCBETHTEIbHBIC
cpencrTaa

IPOMO3]KOE obopynoBanue 30 To xe Ha Bcex ypoBHSX, I/ie BBITIOJIHSIOTCS

(IpokaTHbIE  CTaHBI, POJBTaHIH, paboTet

IpOoOMIIEHBIE arperarsl, Oaxw,

€MKOCTH B XUMHYECKOM

HPOU3BOJICTBE, KOTJIBI U T.1.)

24, MoHnTax u cOopxka 50 I'opuzonransHas Ha Bcex ypoBHsX, T/ie BBIIIOIHSIOTCS

9HEPTreTUYECKOTO 000opyIOBaHUs paboThI

(mapoBsIe TypOUHBL,

BBICOKOBOJIBTHOE obopynoBaHue,

ABTOMATHYECKHUE Tene()OHHbIE

CTaHIMH, TUIPOTYPOMHBI, MOTOp-

TeHEepaTopbl, EKTPOOOOPYIOBAHNE)

25. JlecoOHupoky MITH CKJIaJIBI Jieca 5 T'opu3oHTaNIBHAS Ha yposuze 3emin

* [IpemyCMOTPETH MOBBIILIEHHE YPOBHEN OCBENIEHHOCTH NPH MPOM3BOICTBE paboT B AHEBHOE BpeMs 10 100 Jik.

s ygactkoB paboT, rie HOpMUPYEMbIE YPOBHU OCBELIEHHOCTH JOJDKHBI OBITH Ooiiee 2
JIK, B IOTIOJTHEHHE K OOIIeMY paBHOMEPHOMY OCBEIIECHUIO ClIeyeT MpeaycMaTpuBaTh 001ee
JIOKaJIM30BAaHHOE OCBEILICHUE.

Jns Tex y4acTKOB, Ha KOTOPBIX BO3MOXKHO TOJIBKO BpPEMEHHOE MpeObIBaHUE II0JIEH,
YPOBHH OCBEIIEHHOCTH JOJKHBI OBITH CHHKEHBI 710 0,5 JIK.

1.2. OcBenieHHOCTh, co37aBaeMasi OCBETUTENLHBIMH YCTAHOBKAMH OOIIETO OCBEIICHHS Ha
CTPOUTENBHBIX TUIOMIAJKAX W YYacTKax paboOT BHYTPH 3AaHUM, JOJKHA OBITh HE MEHee
HOpMHpYEMOU E,, TpuBefAeHHOW B Taby. [16-1, BHE 3aBUCUMOCTH OT MPUMEHSIEMBIX

HCTOYHHUKOB CBETA.
1.3. Ilpu nNpOEKTHPOBAHUU OCBETHTEIBbHBIX YCTAHOBOK CII€AyeT BBOJIUTH B pacueT
koa¢uimeHT 3anaca o tadn. [16-2 npu cpoke YUCTKU CBETHIIBHUKOB 2 pa3a B TOJI.

Tabmnuua I16-2

Koaddrmment 3amaca npu
OcBeTHTeNbHbBIE TPUOOPHI JlaMIIaX HaKaJIWBaHUs ra3opaspsIHbIX
HCTOYHHMKAX CBETA
[IpoxkekTOpsl ¥ JAp. CBETOBBIE TNPHOOPHI C 1,5 1,7
YCHIJIEHHEM CHJIBI CBETa S-KpaTHBIM U OoJiee
CBETHIILHUKH 1,3 1,5

1.4. ITapameTpbl OCBETUTENBHBIX YCTAHOBOK OOIIET0 PaBHOMEPHOT'O OCBELICHUS U CXEMBbI
PacroI0KEeHUs! CBETOBBIX MPUOOPOB ClIEAyET BHIOMPATh B COOTBETCTBUU C MPHIIOKEHUSIMH 7,

8u.
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2. KOHTPOJIb YPOBHS OCBEIIEHHOCTH

2.1. Ha cTpouTenbHbIX IJIOMAAKAX U MECTaX MPOU3BOJACTBA CTPOUTEIbHBIX U MOHTAXKHBIX
paboT BHYTpH 3/1aHUI JOIKEH OBITH 00ECTIeYeH KOHTPOJIb OCBEIICHHOCTH.

2.2. N3mepenus ocBemeHHOCTH TpousBoasaTcss npuMmeHuTenbHO Kk ['OCT 24940-96 Ha
y4acTKax MPOWM3BOJACTBA pabOT, HA KOTOPHIX YPOBEHb OCBEIIEHHOCTH  SIBISIETCS
OTIpEeIAIONIMM B 00€CIIEYeHUH YCIOBUN 0€30IacHOCTU WM KadyecTBa paboT. DTH y4acTKU
OTIPEICIISIOTCS MPH pa3paboTKe MPOSKTOB MPOU3BOACTBA PAOOT M TEXHOJIOTUYECKHX KapT.

2.3. [Ipu KOHTpOJIE OCBEIIEHHOCTH Ha CTPOUTEIBHBIX IIOMIAKaX KOHTPOJIbHBIE TOUKH IS
WU3MEPEHUS OCBEIICHHOCTH CIIEAYET pa3MeuaTh MOJ] CBETOBBIMH MPUOOpPAMU M MEKIY HUMHU.
PaccTosHue Mexay KOHTPOJIBHBIMH TOYKaMH BHE 3JaHUM JOKHO ObITh He Oonee 20 M.
Br16op ammapatypsl, IpoBeJeHIE U3MEPEHUH U 00padOTKa Pe3yIbTaTOB OCYIIECTBISIFOTCS B
cootBercTBuH ¢ ['OCT 24940-96.

TIPUJIOKEHUE 6-1
Ta6muua I16-1-1
IMapaMeTpbl 0CBETUTEIBHBIX YCTAHOBOK 00IEr0 PABHOMEPHOI'0 OCBELIEHUSI
[pY HOPMHUpPYEMOi ocBeleHHOCTH E, =2 5K

YcranaBnuBaeMblit [Tapamerps! ycTaHOBKU
TIIPOKCKTOP HA MAYTE IIPOKEKTOpa
Iupuna |Bsicota | Paccro- Tun Ko- | Mom- |Bsicota| VYron Yron | Koaddu- | YaensHas
OCBEIIA- [MpOXKEK-| sSHHUE J1- | HOCTb H. M | HakIOHA | MeXIY IUEHT | MOIIHOCTb,
€MOH  |TOpPHBIX | MEXIY 4ec-| Jiamil, ’ MIPOXKEK- |ONTHYEC| HEPABHO- Br/m?
iomanm, MauT Hl MadyTaMH TBO Bt TOpOB ®’ -KUMH | MEPHOCTH
a,m M b, M rpa oCsIMU B Epin
MpoXeK-|Z =~
E¢,
TOpOB T,
rpag
IIpo:KkeKTOpBHI € JIaMIIAMH HAKAJIMBAHU
100 15 70 I13C-35 6 15 15 0,60 0,86
150 20 100 WIN 10 | 500 15 0,85 0,67
150 300 [CM-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 WIN 1000 30 17 20
[ICM-50 | 9 0,80
300 250 13 10 15 0,61
9 17 20
IIpo:xkexTopsl ¢ samnamu APJI
75 15 160 3 15 20 60 0,30 0,35
100 160 I13C-45 4 40 0,35
150 20 150 I 7 700 20 20 0,25 0,45
200 180 [ICM-50 | 10 15 0,40
250 30 200 16 30 15 0,40 0,45
300 140 16 10 0,55
IIpoxkeKTOpHI ¢ ragoreHHbIMH Jamnamu tuna KT
75 180 0,65
100 20 160 3 20 30 0,50 0,55
150 140 IMKH- 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 | UCY-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 | UCY-02x | 3 | 5000 30 12 45 0,70 0,34
300 260 5000/ 0,38
350 210 K-03-12 0,41
IIpo:xekTopsl ¢ Jamnamu tuna IPU
150 240 0,50 0,27
200 20 200 I13C-35 7 20 15 0,60 0,25
250 260 Unu 700 12 0,55 0,21
300 30 270 IICM-40 | 10 30 10 0,75 0,18
350 220 0,55 0,18
CBeTHJIBHUKH ¢ KCCHOHOBBIMM JIAMIIAMH
200 30 180 0,30 0,30 2,2
200 275 | "ApeBux" 1,5
250 50 250 WU 50 30 0,50 13
300 220 KKY 1,2
350 175 1,3
200 270 1,5
250 30 230 2 | 20000 30 60 0,50 14
300 205 1,3
350 155 1,5
200 320 OYKcH 15 1,25
250 310 1,05
300 50 300 50 0,50 0,9
350 290 0,9
400 275 0,75

Ilpumeuanue. [annpie Tadn. I16-1-1 npuBeneHbl IJisi MPSIMOYTOJBHOTO PACIONOKEHUsI CBETOBBIX HpubopoB. Ilpu
[IaAXMAaTHOM PAaCIIOJIOXKEHUU CBETOBBIX NPHOOPOB IS IIOMAOK IUPpHHON 10 200 M paccTosHHE MEXIy ONOpaMH OJJHOTO ¥
TOTO K€ psfa AOoIMycKaeTcst yMeHbIIuTh Ha 10%.

Tab6muma [16-1-2

I[TapameTpbI 0OCBETHTEIBHBIX YCTAHOBOK 00IIEr0 PABHOMEPHOTO OCBEIIeHNs MPU HOPMUPYeEMOii
ocsemennoctu £, =0,5 nx

YcranaBnuBaeMbli [TapameTpbl ycTaHOBKH
MPOXKEKTOP HA MadTe MPOXKEKTOpa
[Hupuna |Beicota | PaccTo- Tun Ko- | Moui- |Beicota| VYron Yron | Koadodu- | Yaensnas
OCBellla- [IpOXKeK-| siHue au- | HocTh | M., | HaKIoHa | MEXIY | LMEHT | MOIIHOCTE,
eMOH  [TOpHBIX | MEXIY yec-| Jamil, ’ MIPOXKEK- |ONTHYEC| HEPABHO- Br/m?
IWIOWAIY, |\agyr H, [MadTamu TBO Bt Topos @, | "KM | MEpHOCTH
a,m M b, M rpa 0CsIMU B Emin
MpOXKEK-|Z =~
E cp
TOpOB T,
rpan
IIpo:keKTOpHI € JIAMIIAMH HAKAJIMBAHUS
150 400 0,60
200 20 350 20 0,45 0,51
250 300 I13C-45 0,48
150 450 WU 18 | 1000 12 10 0,30 0,54
200 410 IICM-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
IIposkeKTOpHI ¢ rajoreHHbIMU Jamnamu tuna KT
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
IIpo:xexTopsl ¢ Jamnamu tuna JIPJI
150 20 280 6 20 30 0,30 0,20
200 240 [13C-45 0,40 0,18
250 400 i 700 10 0,19
300 30 360 [ICM-50 | 14 30 12 0,45 0,18

350 310 0,50

IIpoxexTops! ¢ Jamnamu tuna APU
150 375 0,30 0,17
200 20 350 [13C-45 20 0,14
250 300 i 7 700 12 15 0,35 0,13
300 250 I[1CM-40 0,30 0,13
350 30 250 30 0,40 0,11
CBeTHJIBHUKH ¢ KCCHOHOBBIMM JIAMIIAMH

200 840 12 0,30 0,48
250 30 750 30 90 0,43
300 680 10 0,40 0,39
350 620 OVYKcH 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 WIn 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
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250 180 10 0,55 0,5
300 170 2 20 8 0,50 04
350 20 220 | CIIKc-2- 10 0,50 0,5
400 250 10000 3 30 0,6
450 300 4 | 10000 8 50 0,55 0,6
500 310 0 0,65
200 320 0,63
250 300 2 60 0,5
300 280 0,45
350 30 270 30 8 0,40 0,43
400 260 3 0 0,38
450 220 04
500 270 0,44

Ilpumeuanue. [annsle Tadn. I16-1-2 mpuBemeHH! ISl MPSIMOYTOJIBHOTO PACIOJIOKCHUS CBETOBHIX IHpuOopoB. I[lpn
IIAXMAaTHOM PacCIOJIOKEHUH CBETOBBIX NPHUOOPOB I IuIomanok 10 200 M pacCTOSHIE MKy ONOPaMH OJHOTO M TOTO JKe
psna ponyckaerca yMeHbIUTh Ha 10%.

ITPUJIO)KEHUE 7
CXEMBbI PACIIOJIO’KEHHUSA CBETOBBIX ITPUBOPOB
JJIS1 OBIIEI'O PABHOMEPHOI'O OCBEIIEHUA
HpﬂMoyFOJ'l])HOC PaclmoJIOKCHUE MaIT HIaxmaTHOE PacCmoja0KeHuEe MaduT
1
A w W a
> »
b b

® - YroJ 0XBaTa, rpaj.; T - yroj MeXJy ONTHYECKUMHU OCSIMH, TPa/;

a - IMUPUHA OCBEIIAaeMOH TUTOIIAAH, M; D - pacCTOSHUE MEX/Ty MauTaMH, M.
IIPUJIO)KEHUE 8

METO/Ibl PACYETA MPOXKEKTOPHOM YCTAHOBKH

Pacuer npoKeKTOpHOM YCTaHOBKHM CBOJMTCS K ONPEJCICHUIO:

KOJINYECTBA MPOKEKTOPOB, MOJJIEKAIIMX YCTAHOBKE JJIS  CO3JAHUS  33/JaHHOU
OCBEIICHHOCTH;

MECT YCTAaHOBKH MPOKEKTOPHBIX MAaYT U MPOKEKTOPOB;

BBICOTHI YCTAaHOBKH TPO’KEKTOPOB HAJ OCBEIAeMOM MTOBEPXHOCTHIO;

YIJIOB HAaKJIOHAa TIPOXKEKTOPOB B BEPTHKAIBHOW M Pa3BOpPOTa B TOPU3OHTAIBHOM
TUTOCKOCTSIX.

Pacuer npousBoguTCS Ha OCHOBE HOPMHUPYEMOW OCBEIIEHHOCTH B TOPHU30OHTAIBHOM
TUTOCKOCTH.

OpHeHTHPOBOYHOE KOJIMYECTBO MPOKEKTOPOB N, OIEXKAIee YCTAHOBKE [ CO3/1aHUS Ha
wioman S TpeOyeMod ocBemeHHOCTH E, =KE, (K - kxoopduumenrt 3zanaca, E, -

H

HOpMHUpYeMasi OCBELIEHHOCTD)
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B mEpS

n= ’

P,

I

rae M - ko3 UIHEHT, YYUTHIBAIOUIMI CBETOBYIO OTAAauy HCTOYHHUKOB CBETa, K.IL.
MIPOXKEKTOPOB M KOAIP(DUIIUEHT HUCIIOIB30BAHUS CBETOBOTO MOTOKA, IPUHUMAETCS TI0

TaOJIHIIE;

P

I

- MOIIHOCTD JIaMIIbI IPUMCHACMBIX THIIOB ITPOKCKTOPOB.

bonee TouHOE ompeneneHUEe KOJIMYECTBA HEOOXOAUMBIX K YCTAHOBKE IIPOXKEKTOPOB
IPOBOJUTCS IIyTeM KOMIIOHOBKM IIa0JOHOB KPHMBBIX H30JIIOKC Ha IUIaHE OCBELIaeMOM
TEPPUTOPUH WU C TPUMEHEHHEM Tpa(HUKOB OCBEIICHHOCTH OT TPYII MPOKEKTOPOB.

OpI/IeHTI/Ip()BO‘IHBIe SJHAYCHHUHA K03(l)(l)HIII/IeHTa m

Tao6muua I18-1

Hctounuk cBeta Tun npoxekTopa [Iupuna 3HaYeHMS M IMPH PacIETHOM
W CBETHUIBHUKA | OCBEIIaeMOM OCBEILEHHOCTH, JIK
IJTOIAAH, M 0,5-1,5 2,0-30,0

JIH I13C, IICM 75-150 0,90 0,30

175-300 0,50 0,25

T'anorennsie JIH I[IKH, UCY 75-125 0,35 0,20

150-350 0,20 0,15

Jlammner Trma JIPJI I13C, I13M 75-250 0,25 0,13

275-350 0,30 0,15

Jlammer Tuma JIPU I13C, IICM 75-150 0,30 0,10

175-350 0,16 0,06

OVYKcH 150-175 0,75 0,50

Kcenonosast jamma H=30M) 200-350 0,50 0,40

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

(H=30m™) 200-250 0,70 0,50

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

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

bonee TouHoe ompeneneHue KOJIMYECTBA HEOOXOIMMBIX K YCTAHOBKE IPOXKEKTOPOB
IPOBOAMUTCA IyTeM KOMIIOHOBKHM IIA0JIOHOB KPHUBBIX M30JIIOKC Ha IUIAHE OCBELaeMOM
TEPPUTOPUH WU C IPUMEHEHHEM Ipa(UKOB OCBELIEHHOCTH OT IPYII MPOKEKTOPOB.

MuHMMAJIbHO I0MYCTHMAsi BLICOTA YCTAHOBKH MPOKEKTOPOB

U CBCeTUWIBHHUKOB NMPOKEKTOPHOT0 TUIIA

ITPUJIOXKEHUE 9

Tab6muma 119-1

Makcu- MuHMMaNbHO JOITyCTUMAs! BBICOTA YCTAHOBKH
Tun npoxexropa Turn aMmel MaJlbHas IIPOKEKTOPOB, M, IPU HOPMUPYEMOI
CHUJIa CBETA, OCBEUICHHOCTH, JI

KK 0,5 1 2 3 5 10 | 30 | 50

I[ICM-50-1 1220-1000 120 35 (28 (22|20 | 17 | 13| 7 6
I[ICM-50-1 JAPJI-700 52 23 (19 (14|13 | 11| 8 5 4
I[ICM-50-1 JAPJI-400 19,5 14 |11 | 9 8 7 5 3 3
T[ICM-50-2 ITK11220-1000 640 60 | 50 [ 40 | 35 | 30 | 25 | 17 | 13
[ICM-40-1 1220-500 70 25 (21 (17| 15| 13|10 | 5 4
[1ICM-40-2 I12K220-500 280 35 [ 35 (30 ]25|20| 15| 11 9
[1CM-30-1 1220-200 33 18 | 15 |11 [ 10 | 9 7 4 3
[13P-400 JAPJI-400 19 14 | 11 | 8 8 7 5 3 3
[13P-250 JAPJI-250 11 10 8 6 6 5 4 3 3
[13C-45 1220-1000 130 35 (29 (22|20 | 18 | 13| 7 6
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I13C-45 JPJI-700 30 17 | 14|11 |10 | 8 6 4 3
I13C-45 JAPJI-400 14 12 |10 | 7 7 5 4 3 3
[13C-45 JAP1-700 600 - 65 | 50 | 45 | 40 | 30 | 16 | 13
I13C-35 1220-500 50 22 |18 | 14 | 13 | 11 | 8 5 4
T13C-25 I220-200 16 1310|817 |6|5]|3]|3
[13M-35 1220-500 40 20 |16 [ 12 |11 |10 | 7 4 4
[13M-25 1220-200 10 10 8 6 6 5 4 3 3
TKH-1500-1 KI'220-1500 90 23| 2018|1513 |11 |6 | 5
ITKH-1500-2 KI220-1500 45 18 | 15 | 13 | 12 | 10 | 8 5 4
TIKH-1000-1 KI'220-1000-5 52 20 |17 14|13 |11| 8 | 5| 4
ITKH-1000-2 KI'220-1000-5 30 17 | 14 | 11 [ 10 | 8 6 4 3
HCY 02x5000/K-03-02 [KI"220-5000-1 200 35 (30 (25|22 | 20| 17| 10| 8
HCY 01x2000/K-63-01 [KI"220-2000-4 71 20 (19 (15|12 | 10| 9 6 5
OYKcH-50000 JAKcT-50000 1300 70 [ 50 [ 45 | 40 | 35 | 30 | 30 | 30
OYKcH-20000 JAKcT-20000 650 50 [ 42 [ 38 | 33|30 | 20| 15| 10
CKcH-10000 JIKcT-10000 165 35 [ 30|25 | 22| 20| 15|15 | 15
KKY1x20000/H00-01 |AKcT-20000 120 35 | 28 (21 | 25|25 (25| 25| 25
KKVY1x10000/H00-01 |dKcT-10000 105 27 | 23 | 17 | 15 | 12 8 6 6
OT'JIABJIEHHUE
Crp.
BBenenne 3
1. PACYHET U HNPOEKTUPOBAHUE BHYTPEHHEI'O OCBELIEHUS
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1.2.1 Bb10Op BHIOB U CHCTEMbI OCBEIICHM e e uueenereneennseocacecnnscons 5
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aHAIUTHYecKOr0 BhIPaKeHU KCC.....ovvviiiniiiiiiiiiiiiiniinnnn 27
1.3.7. YueT oTpa:keHHOH COCTABJISIONMIEH OCBEIIEHHOCT . .cuuvuureeneens 29
2. DJEKTPUYECKASI YACTh TIPOEKTA OCBETHUTEJIbHOHN
YCTAHOBKM.....ccviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiicititceeiaeenecennnns 30

2.1. 32/1a4M MPOEKTHPOBAHMSI . .vtuurenetnrensessssssssonssssssssossssnsossssnsonsss 30



122

2.2. PacyeTHbIE OCBETHUTEIbHBIE HATPY3KM..uvterreeereroenrosnnsssnssssnsss
2.3. HanpsikeHne 0CBETHUTEJIbHBIX CETEH M €10 YPOBHM.«eeuuereenneennss
2.4. Cxema nutaHusi OY pa3jiMyHOIO HAZHAYEHHUA . uvrerrernneeonnsonnes
2.5. BbI0OOp THIIA M PACHOJIOKEHHE MATHCTPAJIBLHBIX U TPYNIOBBIX
IIUTKOB, KOMIIOHOBKA CETH M €€ BHITIOTHEHMC. .. couvrerernrnnennnns
2.6. BbIOop ceueHMii MPOBOIHMKOB M0 MEXaHUYECKOIi MPOYHOCTH.....
2.7. BbIOOp cevyeHUii MPOBOTHHUKOB IO HATPEBY..uteereterseronresnsonnes
2.8. Pacuer oCcBeTHTEJbHOM CETH MO MOTEPE HAMPSIKEHUA . vverennrennss

2.9. KomneHncanusi peakTUBHOW MOIIIHOCTH B OCBETHUTEJILHBIX CETHAX...
3. OCHOBHBIE TPEBOBAHUS K COAEP) KAHUIO TEXHUYECKOI'O
MPOEKTA OCBETHUTEJBbHOW YCTAHOBKH BHYTPEHHEI'O
OCBEIHLEHHS......cccciiiiiiiiiiiiiiiiatiiiissttssssstcssssscssssssssssssssssssssssssssnns

4. IPOEKTUPOBAHUE HAPYXXHOI'O OCBEIIEHHWA
IHPOMBIIIVIEHHBIX ITPEJAIIPUATHM.......cccocvvvviiiiinnninninns

4.1 Cerorexnnuyeckasi 4acTb. HOpMbI HAPYKHOTO OCBEIICHMS .« ceuveeeeennen.
4.2 Bb10op, pacnoJioxkeHue 1 clocod YCTAHOBKH CBETHJIBHUKOB.........
4.3. Pacuer mara poHapeii niu oT/1eJbHBIX CBeTUJILHUKOB NPH
HOPMUPOBAHUM CPETHEH FAPKOCTH..evuveirerieeeneieeineenecsacenecnssane.
4.4. Pacuer mara poHapeii HiM oTAeJbHbIX CBeTHJILHUKOB NP
HOPMHPOBAHNH CPEHEH OCBEIICHHOCT . ecuuereererneeneescincenncnns
4.5. PacyeT MOKA3aTeJ I OCIHCIIICHHOCT . ueeeunrensrernecenssconeecsnsscnnaes
4.6. DiexkTpuyeckas yactb. Pacuer cereil HApyKHOIro OCBellleHUS T10
MOTEPE HATIPIIKCHMM v euveneeinrierneeneeneraciecnecscsssecsecssssssscnsnns
4.6.1. PacueTt ocBeTHTEJbLHOM CeTH IPH PABHOMEPHO# Harpyske

4.6.3. PacueT ocBeTHTEJBbHBIX ceTell ¢ ra3opa3psaIHbIMHU JIaMIa-
MH 110 TTOTEPE HAMPSIKEHM S e euveunernnrineennsenrossssssonsossnns
5. 9JHEPTOCBEPEKEHUE B CUCTEMAX HAPYKHOI'O
101633307 1111001 1 52 IR
6. PACYET KAUYECTBEHHBIX INOKA3ATEJIEH OCBETHUTEJIBHBIX
YCTAHOBOK......cuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinieitiatiitetattatessssssnsonnes
6.1. KoO3()PUIHEHT MYJTBCAIMHM. . etuurenerenreneesnsassssssonssssssssssnsonssssses
6.2. HUJIMHAPHYECKAS OCBEIIEHHOCTD . uveuernreneeesesisnsssssnionsonssns
BAKITIOUCHHME. .o uuruneineiietineiietietineeiaceseesssscssecssssscesessssssssssssssssssnsssssnns
BUBJINOTPA®UYUECKHU CITMCOK.......ccvvuirnernneeneerneerneeeeeesneeennnns
MPUJIO)KEHUE 1

HoOMEHKIATYPA HCTOUHUKOB CBETA..ueiuerineinerierineenecisccissssecnssnncnns
MMPUJIOKEHHE 2

TpeGoBanus K OCBEIICHUIO NPOMBIILICHHBIX NPEANPHATHR .. veueeree..
Pexomenganum mo BbI100pY KOIP(PHIMEHTA 3aIACA. . .ceerieeinernnenennns

TpeGoBaHNS K HAPY/KHOMY OCBCIICHHMIO . cuerueeererineerneenecsasenecnasenes
MNPUJIO)KEHHE 3

Yka3anus 1no Bbi00Opy CBeTHJILHUKOB. KpuBbIe cHIIBI CBeTA............

I13-1. MapkupoBKa U CBETOTEXHHYECKHE XapPaAKTePUCTUKHU
CBETHIIBHHMKOB. .o tuutiutieerarinresarsntessescsnssescsassnsensonsonsssnsonsnns

31
32
33

34
36
36
38
42
45

46

46
47

49

51
51

52
53
55
56
57
63
63
66
68
69

71

80
86
90



123

I13-2. KpuBble cHJIbI CBETa HEKPYTJIOCMMMETPUYHBIX CBETHJILHUKOB..

MNPUJIO’)KEHUE 4

HNuaekc noMeIlneHus " KO3 pUuueHT HCIO0JIL30BAHUA
CBETHJIIBHIKOB. .. eeeteeeernneeeeecessssssccccscsssssscescssssssssssccssssssssssnnose

IMPUJIOKEHHUE 5

CBeTOBOM MOTOK U CBETOBAS FHEPI M euuueereeensreosenssossonssosonnsconns

INPUJIOKEHMUE 6
HopMmblI 0CBeIIEHHOCTH CTPOUTEIBHBIX IJIOINAJI0K H YYACTKOB

IMPUJIIOKEHMUE 6-1
ITapaMeTpbl 0OCBETHTEJIBHBIX YCTAHOBOK 001IEI0 PABHOMEPHOI0

OCBCIIICHHS . e eeeeeeeeeeeeennnnsessassnssssssssssssssssssssssssssssssssssssssssssssnnes

NPUJITOXEHHUE 7
Cxembl pacnoJio;KeHusi CBeTOBbIX NPUOOPOB /IS 00111Iero

PABHOMEPHOI'O OCBCIICHHM A ccoteeocccesscesssessccsscssscsssscssscssscssscnssane

INPHJIOKEHUE 8

MeToabl pacyeTa NPOKEKTOPHON YCTAHOBKH . vuvueueeeierereceraceienenns

INPHJIOKEHUE 9
MuHHMAIBHO JONYCTHMAsi BbICOTA YCTAHOBKH IIPOKEKTOPOB

CBCTH/IBHUKOB ITPOKCKTOPHOI'O THIIQ.cceeeeeecasccssscssccssscassccnsccnscns

MNPUJITOKEHMUE 10

TunosBble cXxeMbl NIUTAHUS 0CBETUTEJIbHBIX YCTAHOBOK..coceoeeoeeccncanes

96

106

113

116

119

119

120



