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MeToaudeckie yKa3aHHs 110 BBIIOJIHCHHWIO KYpCOBOH pabOThI  TI0
muctumuinHe «I [pon3BoACTBEHHASI CAHUTAPUS U TUTHECHA TPY1a» I 00y JaIONTIXCs
no HampasieHuio noarotoBku 20.03.01 TexHocdepHas 06e30MacHOCTh CoaepKat
UHPOPMAITHIO TIO CTPYKTYpPE U IMOCIIEIOBATEILHOCTH IO BBITIOJTHEHHUIO KYpPCOBOMU
paboTsl. [IpuBeneHBI HOpMATHUBHBIC TPEOOBAHHS O COACPIKAHUIO U O(POPMIICHHUIO
PacYeTHO-TIOSICHUTENILHOW 3alMUCKA W TpapUUecKod YacTH KypCOBOW pabOTHI.
Matepuan OpHEHTHPOBAaH Ha BOMPOCH TMPOPECCHOHATBHBIX KOMITCTCHITUH
Oynynux 0aKaaaBpOB.
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BBEJAEHHUE

[TpousBoacTBeHHOM (IIPOMBIIIJICHHON) CAaHUTapHUel Ha3bIBACTCS CHC-
T€Ma TEXHUYECKUX MEPOIPHUATHM, pa3padaTbiBa€MbIX HA OCHOBE TMTMEHBI
TpyJla U MpeayCMaTPUBAIOIIMM YCTPOUCTBO CHEIHUATbHBIX MPOU3BOJICT-
BEHHBIX M TUTMEHUYECKUX OBITOBBIX MOMEIICHUM, YCTAHOBKY COOTBETCT-
BYIOIIIETO 000pyI0BaHUS, OOECIEYMBAIOMINX O€30MacHble TpPEACibl CO-
Jep>KaHusl B BO3yX€ MPOU3BOJICTBEHHBIX MOMEIICHUI MbUIM, Ta30B, Ma-
POB, TEMIIEPATyphl U BIAXHOCTH BO3/lyXa, MHTCHCUBHOCTU U YPOBHS Y-
Ma, UCKYCCTBEHHOTO OCBEILICHUS U T. II.

[Ipon3BOICTBEHHOE OCBEIIEHUE — ATO TUI OCBEIICHHUS, ABJISTIOIIANCS
00s13aTeIbHBIM JJIS BCEX MPOW3BOACTBEHHBIX MOMENICHUN U Mpe/IHa3HAa-
YEHHBIN 111 00ecreyeHrss HOPMAJIbHOTO BBIMOJIHEHUS KaKOW-IHOO0 Jes-
TEJIBLHOCTH, IPOXO0/1a JIIOIEH, IBHXKEHUS TPaHCIIOPTA.

OcHOBHOM 3a/1aueil TPOU3BOJCTBEHHOTO OCBEIICHUS SIBISETCA TMOJ-
Jep>kaHue Ha pabodyeM MeCTe OCBEIIEHHOCTH, COOTBETCTBYIOIIEH Xapak-
TEpy 3pUTEILHON pabOTHl. YBEJIMUEHHE OCBEIIEHHOCTH paboueil moBepx-
HOCTH YJIYYIIaeT BUAMMOCTh OOBEKTOB 3a CUET IMOBBIIIECHUS UX SIPKOCTH,
YBEJIUYMBAET CKOPOCTh pasinueHus neraned. [lo maHHbIM MeEXIyHapO.-
HOM KOMHMCCHUHM TIO OCBEILIEHHUIO, Ojarojaps yJy4dIlIEeHHIO OCBEIICHHOCTH
MOMEIIIEHUH MOXHO yBEIUYUTHh 3 (PEKTUBHOCTh pabOTHI COTPYIHUKOB Ha
3-11%. OnTuManbHO CHPOECKTUPOBAHHOE U PALMOHAIBHO BBITTOJIHEHHOE
MIPOMBIIIICHHOE OCBEIIICHUE MOBBIMIACT d3QPEKTUBHOCTE MPOdEeCCHOHATb-
HOHW JeATEebHOCTH, Pab0TOCIIOCOOHOCTh U Oe30macHOCTh Tpyaa. [Ipowus-
BOJICTBEHHOE OCBEILIEHHE ObIBAET €CTECTBEHHBIM U MUCKYCCTBEHHBIM.

B naHHBIX METOIWYECKUX yKa3aHUAX MPUBEICHbI OCHOBHBIE CBETO-
TEXHUYECKHUE TOHSATUS U €IUHUIIBI, BUABI U CUCTEMbI OCBELIECHHUS, OCHOB-
HbI€ UCTOYHUKH CBETA U OCBETHUTEJIbHBIE TPUOOPHI, U UX XaPAKTEPUCTHUKHU,
IpeACTaBICHbI MPUMEPHI pacyeTa CUCTEMbI UICKYCCTBEHHOTO OCBEIICHUS.



1. OCHOBHBIE CBETOTEXHUYECKHUE MMOHSTUSA
W EJIUHULBI

JIJIs TUTHEHWYECKOM OLIEHKH YCJIOBHM TPyJla MCHOJb3YKOTCS CBETO-
TEXHUYCCKHUE CIMHMIIBI, TPUHATHIE B (hu3uke [1].

CBeroBoii MOTOK (D) — MOUTHOCTH JIYYUCTOM SHEPTHH, OIICHUBacMas
110 TIPOM3BOJLHOMY €H0 CBETOBOMY OINyIICHUIO. Enunuia — momeH (M)
MMEET Pa3MEPHOCTh KIXCP.

Cuna cBera | — OTHOIIIGHHE CBETOBOTO IOTOKA K TEICCHOMY YTIy, B
KOTOpPOM OH m3irydaercs. Eqununa —kanzaena (k)
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Ocsemennocts (E) — oTHOIIEHHE CBETOBOrO MOTOKA K IUIOMIAIU, HA
KOTOPYIO OH pacHpoCTpaHseTcs. EauHuMIIa OCBEIIEHHOCTH — JIOKC (JIK)
UMEET Pa3MEPHOCTh JIOMEH Ha KBaApaTHBIH MeTp. OCBEIIEHHOCTh II0-
BEPXHOCTH HE 3aBHUCHUT OT €€ CBOMCTB M HAIPAaBJICHHS, B KOTOPOM IIOBEPX-

HOCTh paccMaTpUBAETCS.
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Spxocts (L) — OTHOIIEHME CHIIBI CBETa B JAHHOM HANpPaBICHWH K

TUIOIIAAM ITPOEKIMU U3JIydaroliel MOBEPXHOCTH HA IJIOCKOCTH NEPIICH/ M-

KYJIAPHYIO JaHHOMY HaIpaBJeHWIO. EIWHUIA CKOpPOCTH — KaHjela Ha
KBaJpaTHbIA MeTp (Ka/m?)
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2. BUJIbI U CUCTEMbI OCBEIIEHUSA

VckycCTBEHHOE OCBEIICHHE MOPA3ACIeTCs Ha.
* pabouwre (m1sg oOecreYeHUsT HOPMAIbHON CBETOBOM OOCTAaHOBKH Ha
paboyuXx MecTax);

 apapuiiHoe (Ha CiIy4ail BRIX0/a U3 CTPOs pad0Yero OCBEIICHHS);



* 3BaKyalmoHHOe (11 0OecIeueHUs dBAKyallMy JIIOJeH TIPH aBapuid-
HOM OTKJIFOUCHHUHU Pab0Yero OCBEIICHHS);

* OXpaHHOE (I OCBEIICHUS TEPPUTOPHUH, KOTOPAS OXPAHSICTCS).
PaznmuuaroT 1Ba BU1a aBapUIHOTO OCBEIICHUS:
JUJIs1 IPOJIOJIKEHUS paboTHhI;
17151 0€3011acHOM ABaKyaluu JIFOISH.
YcrpoiicTBo pabouero ocBelieHus 00s3aTeIbHO BO BCEX CIydasX HE3aBH-
CHUMO OT HAJIMYUS aBapUHHOTO OCBEIICHHS [2].
ABapuifHOE€ OCBEIICHHE HEOOXOJAMMO B TOMEIICHHSX M Ha OTKPBITHIX
IUIOIIAJKAaX, €CIM MPEeKpalleHHe HOPMaJIbHOM paOOThl M3-3a OTCYTCTBUS
paboyero OCBEIIEHHS] MOKET BbI3BaTh B3PbIB, MOKAP, OTPABICHUE JIIOJICH;
JUTUTEJIbHOE HapyIIEHHE TEXHOJIOTMYECKOIro Mpollecca, OMacHOCTh TPaB-
MaTH3Ma B MECTaX MacCOBOT'O CKOIJICHUS JIIOJICH.
M cKyCcCTBEHHOE OCBEIICHUE MOYKET OBITh OOIIMM (PaBHOMEPHBIM HIIH JIO-
KaJIbHbIM), KOMOMHUPOBAHHBIM, COCTOSIIMM K3 OOIIEro OCBEIICHHUS pado-
YUX MOBEPXHOCTEU. Y CTPOMCTBO B IMOMELICHUSAX TOJBKO MECTHOTO OCBE-
HICHUS 3aMpPEIICHO.
BpemenHoe MeCTHOE OCBEIIEHHE, OCYIIECTBIISIEMOE MPEUMYIIECTBEHHO

PYYHBIMU CBETHUJIBHHKAMH, CYUTACTCS MTEPSHOCHBIM [3].

3. ACTOYHUKHU CBETA

JIns MCKYyCCTBEHHOI'O OCBEHIECHUSI MPOMBIIUICHHBIX OPEANPUSATAN B Ha-
CTOSIIIEE BPEMSI B OCHOBHOM IPUMEHSIFOTCS JIAMITBI HAKAJIMBAHUS U Ta30-
paspsiaHbIE.

Jlamria HaKaIMBaHUS — ATO AJICKTPUUYECKUN UCTOYHUK CBETA, KOTOPBIM U3-
Jy4aeT CBETOBOM MOTOK B PE3YJIbTATE HAKala MPOBOJHUKA U3 TYTOILIABKO-
ro Merajuia (Bonbdpama) (cM. pucyHok 1).
JlocTOMHCTBA.:

HEBBICOKAs CTOMMOCT;

MTHOBEHHOE 32KUT'aHUE MTPU BKIIOUCHUH; J
HeOOoIbIITNE Ta0APUTHBIC Pa3MEpHI, \ .
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HIUPOKUN JUAIA30H MOIITHOCTEM.
JlocTOMHCTBA:
HEBBICOKAsi CTOUMOCTb;
MTHOBEHHOE 3)KUTAHHUE TTPU BKIIFOYCHUHY;
HeOoIbIINE Ta0APUTHBIC PA3MEPHI;
HIUPOKUN JUATA30H MOITHOCTEM.
Henocrarku:
0o0JIbIIIast IPKOCTh (HEraTHBHO BO3JICHCTBYET HA 3pEHUE);
P uc. 1Jlamna
He00IbITI0# CpoK cyk0b1 — 10 100049acos; HaKaJTUBaHUS
au3kuii KIT/1. (Tonbko mecsras 4acTh MOTPEOIISIEMOM JTaMIION 3JICKTpUYEC-
CKOH SHepruu mnpeoOpa3yeTcsi B BUAMMBIA CBETOBOM IOTOK) OCTalbHas

SHEPrusi Npeodpa3yeTcs B TEIIOBYIO.

Tabnuya 1
TexHuYecKHe XapaKTEPUCTUKH JAMII HAKAJIMBAHUS
Jlammbl
Texandeckue XxapakKTepUCTUKU
HaKaJIMBaHUS
Cpox ci1y»kKObI HICTOYHHKA CBETA 1 00Quacosn
CaetoBast 3QHEeKTHBHOCTH 10JIm/Bt
Brigenenue Temna npu ropeHAn BBICOKOE
BubpoycroitunBocThb HU3Kas
Y CTOWYMBOCTD K MepenaiaM HapsHKeHUs HU3KasI
UyBCTBUTENBHOCTD K YaCTHIM BKIIFOUCHUSIM €CTh
Jlonyctumas TemMrepaTrypa OKpyKaroiieu cpeibl -60 ¢ +100 C
[lepe3axxuranue JaMIbl MTHOBEHHOE
[Tynbcanum u3mydeHus MaJjio 3aMeTHBIE
[IBeToBas Temneparypa, K 2700
WNupaexc neTonepenayu 100
CrennanbHasl yTHIIA3AIHS He TpedyeTcs
KIIJI cBeTnibHMKA 50-80%
CpenHsist CTOUMOCTD HU3KasI




["a3opa3psiHbIC JaMIIbI- JIAMITBI, B KOTOPBIX CBET BO3HUKACT B PE3yJIbTATE
JICKTPUYECKOTO pa3psjia B rase, mapax METAJIOB MM B CMECH ra3a C Ia-
pamu. K HUM OTHOCSTCS JIaMIIbl JTIOMHHCCIIEHTHBIC, OYrOBBIC PTYTHBIC
(IPJI), nyroBeie pryTHBIC ¢ Homamu MeTauioB (JIPW), kceHOHOBBIC U Ip.
(cM. puCyHOK 2).
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P u c. 2T"a3zopa3psiiHbie JaMITbl

JlocTOMHCTBA.:

BeIicOku KII/I;

JUTUTEIILHBIA CPOK CITY>KOBI TTO0 CPAaBHEHUIO C JIaMIIaMH HaKaJTUBaHUS,
SKOHOMUYHOCTD,

BBICOKAs CTETICHb LIBETOIIEPEIAUH;

XOopoliasi CTaOMILHOCTD IBETA;

XOPOIIINE XapPAaKTEPUCTUKH CBETOBOTO IMOTOKA B TEUEHHE BCEr0 CpPOKa
CITY>KOBI.

Henocrarku:

BBLICOKas CTOUMOCTD,

HEO0OXOMMOCTh IMTYCKOPETYJIHUPYIOIICH anmaparyphl,

JIOJITUM BBIXOJT Ha pabOUunid peKUM,

BBICOKAsl YyBCTBUTEILHOCTD,

HaJINYUE€ TOKCHUYHBIX KOMIIOHEHTOB M KaK CJIEJCTBHE HEOOXOIUMOCTH B
uHPpaACTPYKType 10 COOPY M YTUIIU3AIINH,

HEBO3MOKHOCTh pabOTHI Ha JTIOOOM pOJIe TOKA,



HEBO3MOXKHOCTh M3TOTOBJICHHUS JaMII Ha camMoe€ pa3HOe HampsbkeHue (OoT
J0JICH BOJIbTA JIO COTECH BOJIBT);

HaJu4yie MEpLAaHUsS W TYISHHsS MpH pabOTe Ha NMEPEMEHHOM TOKE IIpO-
MBIIIJIEHHOM 4aCTOTHI,

IPEPBIBUCTHINA CIICKTP U3TyUCHHUS,

HEIIPUBBIYHBIA B OBITY CIICKTP.

JIFoMHHECIIEHTHBIC JIaMIIbI, Ha3bIBACMBIE €IIle, JJaMIIlaMU JHEBHOTO CBETA,
MPEJCTABIISIIOT COOOM 3amasiHHYI0 C OOOUX KOHIIOB CTEKIISIHHYIO TPYOKY,
W3HYTPH TMOKPBITYIO TOHKHUM CIIOEM JIFOMHUHO(OpA.

I~

P u c. 3JIroMmuHecieHTHAA JTaMIia

JlocTOMHCTBA:

Xopoias cBeTooTaava u 0ojee Boicokuid KIIJ (B cpaBHeHHMH ¢ laMIiaMu
HaKaJIUBaHHUS);

pa3HooOpas3re OTTEHKOB CBETA;

pPACCESIHHBIN CBET;

JUIATENBHBIN cpok ciyk0b1 (2000 -200004acoB B orimume ot 1000y
JaMIl HaKaJIUBaHUs), TIPH COOJTIOICHUH OTIPEICIICHHBIX YCIIOBHH.
Henocrarku:

xumuaeckas onacHocth (JIJI comepkat pTyTh B KoaudectBe ot 10 Mr mo 1
r);

HEPABHOMEPHBIN, HEMPUATHBIN JJIA IJ1a3, UHOTAA BBI3bIBAIOLINNA HCKaXKe-
HUS 1BETA, OCBEHIEHHBIX MPEAMETOB (CYIICCTBYIOT JaMIIbI C JIIOMUHO(O-
POM CIEKTpa, OJIM3KOTO K CIUIOIIHOMY, HO UMEIOIINE MEHBIIIYI) CBETOOT-
nauqy),

CO BpPEMEHEM JIIOMUHO(OP CcpadaThIBAETCS, YTO MPUBOJUT K MU3MEHEHUIO
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CIIEKTPa, YMEHBIIECHUIO CBETOOTIAYM U KaK clieACTBHE MOHMKeHno KIIJ]
JUT,

MEpPLAHUE JIAMIIbI C YABOCHHON YaCTOTOM IMUTAIOLIEH CETH;

HaJU4yue JOMOJHUTEIBHOTO MPUCIIOCOOIEHUS i MyCKa JaMIlbl — MyCKO-
PETYJIHPYIONIEro ammapaTta (IPOMO3JIKHIA APOCCENh ¢ HEHAIEKHBIM CTap-
TEPOM);

OY€Hb HU3KUU KOIDPUIMEHT MOITHOCTU JIaMIT — TaKUE JIAMIIbI SIBJISIFOTCS
HEYJA9HOU U1l SJIEKTPOCETH Harpyskoi (mpobiema pemraercs ¢ mpume-
HEHUEM BCIIOMOTATEIbHBIX YCTPOHCTB).

Tabnuya 2
TexHnuyeckue XapaKTepUCTUKHU JIOMUHECHEHTHBIX JIAMII
JIrtoMmuHecIIeHTHRIE
TexHuueckne XxapakTepuCTUKU
JIAMITBI

Cpok city0bl HCTOUHHUKA CBETA 8-12 000gacos
CgetoBast 3pheKTUBHOCTH 80JIm/Bt
Brigenenue temia mpu ropeHun HU3KOE
BubpoycroitunBocTh CpenHss
Y CcTOMYMBOCTD K NIEpEnagaM HaNpPsKEHUS FOPU30HTAIBHOE
UyBCTBUTENBHOCTD K YAaCThIM BKJIFOUECHHUSM €CTh
Jlonyctumas TemMrnepaTrypa OKpyKaroieu cpeibl +5 C +55 C
[lepesakuranue JTamIibt MTHOBEHHOE
[lynbcanuu u3nyyeHus HET
[IBeToBas Temnepatypa, K 2000-6500
WNHunekc nBetonepenauu 80
CrnenvaibHasi yTUIN3AIAS TpedyeTcs
KII/] cBeTunpHUKA 45-75%
Cpennsisi CTOMMOCTD CpemHsis

[To cnexTpanbHOMY cOcCTaBy M3iny4yeHue jamnbl JPJI 3HaunTenbHO OTIIH-
YalTCsA OT JIOMUHECUEHTHOTO W JIaMn HakanuBaHudA. [Ipu ocBemeHun
namn JIPJI ycunmBaeTcss MHTEHCUBHOCTH 3€JE€HBIX M TOJYObIX TOHOB, a
TaKXe PE3KO MCKAXKAETCS LBETOIEpeaada psijga Ipyrux TOHOB. B cBs3u ¢
3tuM Jamibl JIPJI MOKHO IPUMEHSATH TOJIBKO JJIS HAPY>KHOT'O OCBELICHUS
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U B TaKUX IMPOU3BOJCTBEHHBIX TMOMEIIECHUSX, B KOTOPBIX BBIMOJHIEMAS
paboTa He TpeOyeT MpaBUJILHOM 1IBETOIEpPEIauld U HE CBSI3aHA C pa3jinye-
HUEM IIBETOB, HalpUMeEp, B BBICOKMX Iexax (or 12 mo 18 M) mammHo-
CTPOUTENBHON, METALTYPIrUYECKOW MPOMBIIIICHHOCTH, CYyJIOCTPOCHUHU U
T.II.

Jlamribl JIPJI MOXKHO C yCIIEXOM NPUMEHSTH JJIsi OCBELICHUS TOPAYUX LIe-
XOB, JJIS 1IEXOB, I'JI€ BBINOJHSAETCS pabOThI, TpeOyroIre 00IIero Hao -
JeHHUSI 32 XOJ0M TEXHOJOTMYECKOIo Ipoliecca, Ipu IpyObIx padoTtax, a
TaKke Npu paboTax CpelHEell TOYHOCTH, HE TPEOYIOMUX OOJBIIOro Ha-
MPSKEHUS 3pCHUSL.

Jlamnbl JIPM Ha3bIBalOT Takke MeTauioranoreHHbIMU Jamnamu (MI'JI)
WU PTYTHO-TAIOT€HHBIMU. OHM XapaKTEPU3YIOTCS BBICOKOW CBETOOT/A-
yeid (mo 100 mm/BT) M 3HaYMTENBHO JIYYIIMM COCTAaBOM CBETa, HO CPOK
JKCIUTyaTalluy CYIIECTBEHHO MEHbIe, dyeM Jjami J[PJI.
Metamnoranorennsie gamibsl (MI'JI / HMI) sBiasroTcs ogauM U3 BHIOB ra-
3opa3psaanbix Jamn (I'PJI) Beicokoro maeienus. Ot apyrux ['PJI orinua-
IOTCSL T€M, YTO JJISI KOPPEKIUU CHEKTPATIbHON XapaKTEPUCTUKHU JyTOBOTO
paspsaa B nmapax prytH, B ropenky MI'JI no3upyrorcs cnenuanbHbIe U3Jy-
varonrue 1ooasku (1), npencrapisioniue co00i raloreHuabl HEKOTOPBIX
MeTaJIoB (CM. pUCYHOK 4).

JloCTOMHCTBA:

ceeroornaya B 10 pa3 Oonblie, yem y jamm
HaKaJIMBaHUSI.

KOMIMAKTHBIN UCTOYHUK CBETA

HaJIe’)KHAsT paboTa MpU HUBKUX TeMIepaTypax

.
Y PA3JIMYHBIX YCIIOBUAX JKCIUTyaTallUy; = .«
BO3MOJXHOCTb IIPUMCHATH JIaMIIbl pPa3HOU

I[IBETHOCTH. P u c. 4 MetamioraioreHaeIe
HenocraTtku: JIAMIIBI

Bpems pazropanusi 30-50cekyH/I, mociie OTKIIOUEHUSI HE BKIIOYAOTCS T10-
Ka HE OCTBHIHYT;
BBICOKAsi CTOUMOCTb.
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Tabnuya 3

TexHuueckue XAPAKTCPUCTHKHU METAJJIO0TraJOIr¢HHbIX JJaMIIbI

MeTtannorajioreHHbie
TexHruecKue XapaKTepUuCTUKH

JIAMIIbI
Cpok city0bl HCTOUHHUKA CBETA 10 00Quacos
CgetoBast 3p(heKTUBHOCTH 70JIm/Bt
Brigenenue temia npu ropeHun eCTh
BubpoycroitunBocthb ONpEJETIEHHOE
Y CTOMYMBOCTD K NIEpENagaM HANPsKEHUS HU3Kas
UyBCTBUTENBHOCTD K YACThIM BKJIFOUECHUSIM €CTh
Jlonmyctumas TemMrepaTrypa OKpyKaroleu cpeibl -40C +40C
Ilepe3axuranue namibl 5-7 MUHYT
[Tynbcanuy u3mydeHus MaJio 3aMETHBIE
LIBeroBas Temnepatypa, K 2000-6500
WNHunekc nBetonepenauu 60-90
CrneunasibHasi yTUIN3ALMS TpedyeTcs
KII/] cBeTunpHUKA 50-75%
CpenHsisi CTOMMOCTb Bricokas

Jlammer JIPJI ([lyroBeie PTyTHO JIFOMHUHECIICHTHBIC) HMECIOT OYCHD BBICO-
KyI0 CBeTOBYIO oTfady (mo 60 m/BT) u OTHOCATCS K PTYTHBIM Pa3psAHBIM
JlaMIlaM BBICOKOTO JABJIEHUS C UCIIPABICHHOW NBETHOCTHIO. J[PJI mamma
COCTOHUT M3 KBapreBOi TpyOku (TOpENIKH), HAXOMSIICHCS B CTEKJISHHOMN
KOJIO€, BHYTPEHHSI MOBEPXHOCTh KOTOPOM MOKPHITA TOHKHUM CJIOEM JIIO-
MuHO(GOpa, OH B CBOIO OUYepe/ib MPEOOPA30BLIBACT YIbTPA(PHOIECTOBOE U3-
Jy4YeHHUE, BO3HUKAIOUIEE B CIECACTBUM JYyrOBOrO pa3psia B TPyOKe, B BU-
JTUMBIA CBET, KOTOPBIM MOXKET YJIaBJIMBATh YEIOBCUYCCKUH Ti1a3 (CM. pUCY-
HOK 5).
JlocTOMHCTBA.:

[] xopomas ceeToBas otaada (1o 551m/BT);

[] 6osbmoii cpok ciay:x0n1 (10000q);

[l KOMIIaKTHOCTD,
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[] HeMPUXOTIMBOCTh K YCIOBHUSAM OKpYyXKaromiei cpeabl (Kpome cBepx-
HU3KHX TEMIIepaTyp).

Henocrarku:
npeo0iaaHue B CIIEKTPE Jydel CHHEe-3€JI€HON YacTH, Beaylee K MmIoXoi
I[BETOMEpeaade, 4TO MCKIIOYAeT MPUMEHEHHE JIaMIl, KOorja OObEKTaMH,
KOTOpbIE HEOOXOMMO OCBETHTh, SBJISIIOTCS JIUIIA JIIOACH UM OKpaIIeHHbIE
MTOBEPXHOCTH;
BO3MOHOCTb pa0OThI TOJIBKO Ha MMEPEMEHHOM TOKE;
HEO0OXOMMOCTh BKJIIOUCHUS uepe3 OalIacTHBIN APOCCENb,
JUIMTEILHOCTh Pa3ropaHus MPpU BKIOYCHUHU (OKOJIO7 MUHYT) U JOJI0e Ha-
4aJio MOBTOPHOro 3axkuranus (0xos0 10 MuH).
MyJIbCAIIMM CBETOBOTO MOTOKA, OOJIBIINE YeM Y JTIOMHUHECIIEHTHBIX JIAMIT;
YMEHBIIICHHE CBETOBOT'O TTOTOKA K KOHITY CITYKOBI.

P u c. 5 Jlyroseie PryTHO JIFOMUHECIIEHTHBIE JTaMIIbI

Tabnuya 4
TexHuYecKHe XapaKTEePUCTUKH AYTOBbIX PTyTHO JIIOMUHECHEHTHBIX JJaMIl
JlyroBbie pTyTHBIE JTFOMHU-
TexHuueckne XxapakTepUuCTUKH
HECIIEHTHBIC JIAMITHI
1 2
Cpok city0bl ICTOUHHUKA CBETA 10 10 000gacor
CaetoBast 23HEeKTHBHOCTH 40 JIm/Bt
Brigenenue termia npu ropeHuu €CTh
BubpoycroitunBocthb €CTh
Y cToMUMBOCTD K MepernajiaM HalpsKeHUs HET
UyBCTBUTENBHOCTD K YAaCThIM BKJIFOUECHHUSM CpeHss
JlonmycTumasi Temrieparypa OKpyKaroleu Cpeasl HU3Kas
[lepe3axkuranue JiamIibl 3aMeTHbIE
[Tynbcanuu u3aydeHus 6000
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Oxonyanue Tadbaunsl 4

1 2
[IBeToBas Temnepatypa, K 100
Wupaexc npeTonepenadun TpeOyeTcs
CnenuanbHasi yTUIA3aLUs 45-70%
KIIJI cBeTunpHuKa HU3Kas
Cpennsisi CTOMMOCTD 10 10 000uacor

KceHoHOBBIE TaMIIbI IPUMEHSIOTCS ISl HAPYKHOTO apXUTEKTYPHOTO OC-

BEIICHUS 3JaHUM W TUIOIIAJICH, JUISI OCBEUICHUS NPOE3J0B, TEPPUTOPUMN
MIPOMBIIIJICHHBIX IPEANPUATAN U T.].

KceHoHOBas J1aMIia — 3TO UCTOYHHUK CBETa, MPEACTABJISIOIINI COO0M yCT-

POMCTBO, COCTOAIIEE M3 KOJIObI ¢ ra3oM (KCEHOHOM) B KOTOPOM CBETHUTCS

AJIEKTpUYECKas Jyra, KOTopas BO3HHMKAET BCIIEIACTBUE IMOJAYU HAIPSIKE-

HUS Ha AJIEKTPOJbI JaMmmbl. KceHOHOBas JlaMma JaeT SIpKUi OeJblil CBET,

ONMM3KUK O CHEKTpy K AHEeBHOMY. KCEHOHOBBIE JlaMmbl OOECIICUMBAIOT

WHTCHCUBHBIM CBET, SIPKOCTh KOTOPOTO B 3 pa3a BHIIIIE CBETA, YeM Y rajio-

T'CHOBBIX JIAMII (CM. pHCYHOK 6).

JloCTOMHCTBA.:

| VHTEHCUBHBIN SIPKUN CBET;

HaJIC)KHOCTh U BBICOKHUH cpok ciay:xk0b1 (3000

4acoB);

BBICOKAsl S)KOHOMUYHOCTb;

MaJIbI HATrPEB.

Henocrarku:

BBICOKAasi CTOUMOCTB;
P u c. 6 KcenonoBas HEO0OXOMMOCTb MMPUMEHEHHS «OJI0Ka
naMma PO3KHUTa».

Bb16op MCTOUHMKA CBETa OMpPEAENSIeTCS KOMIUIEKCOM (PaKTOpPOB, OCHOB-

HbIE M3 KOTOPBIX — XapakTep padOThI, YCIOBHS CPEObl U pa3Mephl IMOMe-
menns B cootBerctBum ¢ CIT 52.13330.2011 [4].

13



4. OCBETUTEJIBHBIE IIPUBOPHI

CBETUIIBHUKOM TPUHATO CUMUTATh OCBETUTEJbHBIM MPUOOpP, OCYIIECTB-
JSIOIIUN TIepepacipe/ieieHHe CBETOBOIO MOTOKA BHYTPHU 3HAYUTEIbHBIX
TEJIECHBIX yTJIOB.

CBETUIILHUK COCTOUT U3 JIAMIIbl U apMaTyphl.

CBETOTEXHUYECKUMH XapPAKTEPUCTUKAMHU CBETUJILHUKOB SBJISIOTCS MX
KPUBBIE CWJIbI CBET4, COOTHOIIEHWE MOTOKOB, U3Ty4a€MbIX B HIKHIO U
BEPXHIOW MoJiycdepbl, KOdIPPUIMEHT MOJIE3HOr0 JSUCTBUS W 3alIUTHHIC
yTJIbI (CM. PHCYHOK 7).

[ 718
x /N2

0)

P u ¢.7.3ammTHbIi yroj, co3aaBaeMblid oTpaxareieM (a)
¥ SKpaHHUPYIOIIEH peneTkoit (0)

['OCT P 54350-2015101pa3aensieT CBETUJIBHUKH IO KJlaccam CBETOpac-
IIPECIICHNS B 3aBUCUMOCTH OT JIOJIU CBETOBOT'O TTOTOKA B HIKHIOIO TOJTY-
cdepy U 1o TUITY KPUBOM CHIIBI CBETA B OJTHON MJIM HECKOJIBKUX XapaKTep-
HBIX MCPHJIMOHAIBHBIX IUIOCKOCTSAX B HWKHEH W/WiM BepxHEH momycde-
pax, B 3aBUCUMOCTH OT KO3 uninenTa popmbl KpuBoii cuiibl cBera. Kiace
CBeTOpacmpezesieHus cocrapisier motok ceeta (I1), ecim 3ta g0 GombIre
80%, npeumyiectBeHHo mnpsmoro ceera (H), ecnu ona cocraBiaser 60-
80%, paccesunoro ceera (P) — 40-60% npeuMyIeCTBEHHO OTPayKEHHOTO
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ceera (B) — 24-40%mu orpaxatomiero ceeta (O) — 1o 20% BKIIOYHTEILHO.
CBETWIBHUKH KJIACCU(PUIIUPYIOTCS TAK)KE MO CTETICHU 3alUTHI OT TBLIH,
BOJIBI ¥ B3phIBa [5].

Jlyst 00111ero ¥ MECTHOTO OCBEICHUS TIOMEIICHUHN CIeAYeT UCTOIb30BaTh
UCTOYHUKH CBeTa C 1BeToBOM Temmeparypoii ot 2400 Kao 6800 K [4].
VHTeHCUBHOCTH yJIBTPapUOIETOBOIO M3IyUYCHHs B AUAINA30HE JIJTUH BOJH
320-400uMm He momkaa npeBbimaTh 0,03B1/M2. Hanmnuune B criekTpe u3iy-
yeHus JUIMH BoJH MeHee 320 HM He nomyckaercs. CBeToBasi oThaya HcC-
TOYHUKOB CBETa JJII OOIIEr0 MCKYCCTBEHHOT'O OCBEIICHHUS MOMEIICHUN
IpU MUHUMAJIBHO JOMYCTHUMBIX HHJEKCaX I[BETONEpeayl He JO0JKHA
OBITh MEHBIIIC 3HAYCHUM, TpUBEAeHHBIX B Tadaume I1.1.1.

> e — 90"

80"

s ]
[

£
Lo ]

70°

60"

Cuna ceeta, oTH. en.
o
o

oo
e}

5':'“
100

o° 10° 20° 30° 40°

P u c. 8. Tunsl KpUBBIX CUJIBI CBETA

CeToBbIe TTPUOOPHI JJIs1 OOIIETO U MECTHOTO OCBEILICHHUS CO CBETOIMOa-
MU JIOJIKHBI UMETh 3alMTHBIC YTJIbl WU PACCEHBATENM, MCKIIFOUYAIOIINE
MOMaJIJaHKuE B TIOJIE 3pEHUST Pa0OTAIOIIETO MPSIMOTO U3TyUCHUS.

HopwMmbl ocBelieHHOCTH, IpuBeaeHHbIe B Tabauie I1.1.2, cienyeTr moBbI-
I1aTh Ha OJHY CTYIIEHb IIKaJbl OCBEIIEHHOCTH B CIEAYIOIIUX CIyJasx:
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a) npu padotax | — IV pa3psamgos, eciau 3puTelIbHAS pad0Ta BBHIIOJHICTCS
OoJree MOJTOBHHBI pabovero ITHS,

0) Ipu IOBBIIICHHON OIACHOCTH TPaBMAaTH3Ma, €CJIM OCBEIICHHOCTH OT
cucteMbl 00111ero ocBerieHus cocrapisgeT 2005k U MeHee,

B) IIPU CIICLIMAJIBHBIX MOBBIIICHHBIX CAaHUTAPHBIX TpeOOBaHMAX (HA Mpen-
OPUATUAX IHINEBOH M XHUMHMKO-(apMaleBTUUYCCKON IMPOMBIILICHHOCTH),
€CJIM OCBEIIEHHOCTh OT cucTeMbl oo1ero ocsemenus 500k u MeHee;

I') Ipy padoTe WX MPOU3BOJACTBEHHOM OOYYEHHH IOJPOCTKOB, €CIIH OC-
BEIICHHOCTH OT cucTeMbl o01iero ocemeHus 3001k u MeHee;

1) TIpU OTCYTCTBUU B IOMEIICHUH CCTCCTBEHHOI'O CBETA M ITOCTOSHHOM
peObIBAaHNHN PAa0OTAIONMINX, €CJIH OCBEIICHHOCTh OT CHCTEMBbI 00IIero oc-
BenieHus /50JIK U MeHee,

¢) IIpu HAOJIOICHHMH ACTaleH, BpallaloKUXCs CO CKOPOCThIO, PABHOM MU
6onee 500 06/MuH, WM OOBEKTOB, JBMKYIIUXCS CO CKOPOCTHIO, paBHOM
i 6oxee 1,5m/MuH;

) MPU HOCTOSHHOM IOMCKE O0BEKTOB Pa3IMUCHUS HA IMTOBEPXHOCTH pa3-
mepoMm 0,1m 2 u Oonee;

3) B MOMEILCHMAX, TIe Oojiee MOJOBHHBI paboTaromux ctapme 40 Jer.
[Ipy HamMUMM OJHOBPEMEHHO HECKOJIBKHX IPH3HAKOB HOPMBI OCBEIICH-
HOCTH CJIeJTyeT ITOBBIIIATH HE 00JIee YeM Ha OJHY CTYIICHb.

B nomernienusx, rae BeIMoMHAIOTCS padoThl IV — VI pa3psiioB, HOpMBI Oc-
BCIICHHOCTH CJICAYET CHIDKATh Ha OJHY CTYNCHb IPH KPAaTKOBPEMECHHOM
npeObIBaHUM JIIOJICH WM IPU HAIMYUU OOOpyJ0BaHHUS, HE TPeOYIOIIEro
MOCTOSIHHOTO 00CITY>KUBAHHUS.

[Ipu BeimonHeHnu B noMemnieHusx pador | — I, IVa, V6, IVB, Va pazps-
OB CJICAYEeT MPUMEHITh CUCTEeMy KOMOMHHpPOBaHHOTO ocBemieHus. Ilpe-
TyCMaTpUBaTh CUCTEMY OOIIEro OCBEIICHHS OITyCKaeTCs IPH TEeXHHUYC-
CKOM HEBO3MOXXHOCTH HIJIM HEIEICCOO0Opa3HOCTH YCTPOMCTBA MECTHOTO
OCBEIICHMS, YTO KOHKPETHU3UPYETCS B OTPACICBBIX HOPMax OCBCIICHHS.
[Ipy HaIMYUK B OJHOM ITIOMEIICHHWH PAOOUYMX M BCIIOMOTaTEIbHBIX 30H
clIeIyeT mpeaycMaTpHBaTh JOKaIU30BaHHOE 00IIee ocBelieHue (IIpu JIro-

16



OOl CHUCTEME OCBEIICHHS) pa0OUMX 30H U MEHEE MHTCHCUBHOE OCBEIICHUE
BCIIOMOTATENbHBIX 30H, OTHOCS UX K pa3psany VIl a.

OcBeleHHOCTh paboyell TOBEPXHOCTH, CO3/laBaeMas CBETUJIbHUKAMH 00-
IIEr0 OCBEUIEHUS] B CUCTEME KOMOMHUPOBAHHOIO, JOJKHA COCTABISATh HE
MeHee 10 % nHopMupyemoi ajisi KOMOMHUPOBAHHOIO ocBemieHus. [Ipu
TOM OCBENIEHHOCTh JokHa ObITh HEe MeHee 200 nk. Co3nmaBaTh OCBe-
IIEHHOCTh OT OOIIEro OCBEHIEHUS] B CUCTEME KOMOMHUPOBAHHOTO OoJjee
12001k momyckaeTcs TOJIBKO IIPH HATWYMKU 000CHOBaHUN. B momemeHusx
0€3 eCTEeCTBEHHOr0 CBETa OCBEUICHHOCTh paboyell MOBEPXHOCTH, CO3/a-
BAEMYIO0 CBETHJIbHUKAMH OOIIEro OCBEIICHUS B CUCTEME KOMOWHUPOBAH-
HOTO, CJIEJTyEeT MOBBIIIATh HA OJHY CTYTECHb.

SApkocth paboueill MOBEPXHOCTH HE JOJKHA MPEBBIIATH 3HAUYCHUH, yKa-
3aHHBIX B TaOmuie 11.1.3.

KoadduumeHT myjbcalii OCBEIIEHHOCTH Ha pabO4YMX MOBEPXHOCTSAX HE
JIOJKEH MPEeBBINIATh 3HaUeHUH, ykazaHHbIX B Tabnuie 11.1.2. Koaddunu-
CHT MyJbCAI[UM HE OTPAHUYMUBACTCS i1 MOMEIIEHUN C MEePUOIUYECKUM
npeObIBAHUEM JIFOJICH MPU OTCYTCTBUM B HUX YCJIOBUM JJIi BOSHUKHOBE-
HUs cTpobockonuueckoro 3¢pdekra. B momMenieHusx, rjae BO3MOKHO BO3-
HUKHOBEHHE CTpoOockonuueckoro 3¢@dexra, xkodOPUUUEHT Myabcaiuu
OCBEILEHHOCTH J10JkeH ObITh MeHee 10 %3a cuer npuMeHeHUsT UCTOYHU-
KOB CBETa CO CICIHUAILHBIMH yCTPONCTBAMHU IMUTAaHUS (CBETOIUOJBI TIO-
CTOSIHHOT'O TOKA, JIIOMUHECIIEHTHBIE JIAMITbl C 3JIEKTPOHHBIMU MYCKOPETY-
JTMPYIONUMHU YCTPOMCTBAMHM), BKIIFOUCHUS COCEIHUX Pa3psIHBIX HCTOYHH-
KOB CBeTa B TPH (ha3bl MUTAIOIIETO HATIPSKECHMUS.

Bb100p CBETUILHUKOB MPOU3BOJISITCS HA OCHOBE y4Y€Ta CBETOTEXHUYECKUX,
SKOHOMHUYECKHX, B TOM UYKCJIE YHEPIE€TUUYECKUX, CBSI3aHHBIX C YCJIOBUSIMU
Cpelbl, U ACTETUYECKUX TPEOOBAHUI.

CBETUIILHUKH TIPSIMOTO CBETA MPUMEHSIIOT B BBICOKHX II€XaX, MPHU MJIOXO
OTPaXKAIOIIUX MOTOJIKAX U B T€X CIIydasiX, KOrja He TPeOYyeTCsl OCBEIICHUE
000OpyA0BaHMUsl, PACIIOIO0KEHHOTO HA YPOBHE CBETUJIBHUKOB UJIM BBIIIE UX.
[Ipn orpaHMYEHHOUW BBICOTE U AOCTATOYHO XOPOIIO OTPAKAWIIMX Iepe-
KPBITUSIX, @ TAKXKE ITPU HEOOXOMMOCTH OCBEIICHUS BBICOKO PACIOIOKEH-
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HBIX MTOBEPXHOCTEUN MCMOJB3YIOT CBETUIILHUKY MTPEUMYIIIECTBEHHO MPSIMO-
r0 U pacceaHHOro cpeta. JlJisi aIMUHUCTPATUBHO-KOHTOPCKUX MMOMENICHUN
BBIOMPAIOT CBETWJIBHUKU OT MPEUMYIIECTBEHHO MPSAMOTO JI0 PaCCEIHHOTO
Y IIPEUMYIIECTBEHHO OTPAXKEHHOTO CBETA.

B CTaHKOCTpOUTENBPHON M MHCTPYMEHTAJIbHOM IPOMBIIIJIEHHOCTH B IIO-
MeEIIEHUSIX BbICOTOM 12-18M HMCHONB3YIOTCS CBETWIBHUKUA KOHIIEHTPUPO-
BAHHOTO pacripenesieHus ¢ gammamu J[PJI.

J{ns1 ocBerieHnsT HEBBICOKMX IMOMEIIeHUH 6-8 M panroHaaIbHO HCHOJIB30-
BaTh AU Py3HbIe CBeTWIbHUKY TUMA JIJI. (75 IIMHHBIX U CTUIONIHBIX CBE-
TAIIKUX JIMTHUHA MOKHO IPUMEHSITh OCBeTUTENbHBIE ycTpoiicTBa JIOY. KoH-
CTPYKIMS TMOJBECHBIX IMOTOJKOB M YCIOBUS TEXHOJIOTHUU TEPMOKOHTAKT-
HBIX II€XOB MPEIU3UOHHOIO CTAaHKOCTPOCHUS TPEOYIOT HCMOJb30BAHUE
JUTSL KX OCBEIIICHMSI BCTPOSHHBIX CBeTHIILHUKOB THITa BJIO [3].

B OCHOBHBIX METALTYPTHMYECKHX I[€Xax I€JIeCcO00pa3Hbl CBETUJIBHUKHU
rIyOOKOro, a MHOT/Ia U KOHILEHTPUPOBAHHOIO CBeTOpachpeaesncHus. Bo
BCIIOMOTATEJIbHBIX I€XaX MPUMEHSIIOT CBETUIILHUKH TITyOOKOr0, KOCUHYC-
HOT'O WJIU MOJYIIUPOKOTO CBETOPACTIPEACICHMUS.

B BBICOKMX CTajeIIaBUIbHBIX, TPOKATHBIX, SJIEKTPOJIU3HBIX U JIMTEHHBIX
1eXax MPUMEHSIOT TIyOOKOHM3Ty4YaTeIIH Pa3IunIHbIX THIIOB [3].

[Ipr Masiol BBICOTE€ W TSKEIBIX YCJIOBHUSX CPEIbl PEKOMEHAYIOTCS CBE-
tunbHuku 11BJIM, T1BJIII.

[Ipu BBIOOPE CBETWIBHUKOB MO YCIOBUSIM CpeAbl 00s3aTEIbHBI TPeOOBa-
HUS K UCIIOJHEHUIO UX B MOXAPOOMACHBIX U B3PBIBOOIACHBIX MTOMEIIICHU-
sIX.

5. BBIBOP PACITIOJIOKEHUA U YCTAHOBKHA
CBETUJIBHUKOB

Pa3zMmenieHne CBETUIILHUKOB B IUIAHE W Pa3pe3e MOMENICHUS ONPEACIACTCS
CHEAYIOIIMMH pa3MEpaMHu:

H — BbicOTa mOoMemeHus, N, — pacCTOSIHHE CBETHIIBHMKA OT TEPEKPBITHSA,
Ny, — BBICOTa CBETUIIBHMKA O] IOJIOM; N, — BBICOTA PACUETHON IOBEPXHO-
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CTH HaJ mosoM, npuHumMaercs pasHoi 0,8-1m; h = h, — h, — pacueTnas
BbICOTA ; L — paccTtosiHue Mexy COCeTHUMU CBETUJIbHUKAMU WU PSAJIaMU
JTFOMHUHECIICHTHBIX CBETHJILHUKOB (€CIIM TIO JUTMHE Y 0 ITUPHHE MTOMEIIIe-
HUS PACCTOSIHHS Pa3JIMYHbI, TO OHH 00o03HavaroTcs L, u Ly); | — paccTos-
HHUE OT KpaHUX CBETUJIHHUKOB WJIM PSJIOB CBETUILHUKOB JI0 CTCHHI [1].
OcHoBHBIE TpeOOBaHUS MPU BLIOOPE PACIIOIOKEHUS CBETUIILHUKOB - JIOC-
TYIMHOCTh UX JIJIs1 00CITyKUBaHUS.

OOcny>XMBaHUE C MIPUCTABHBIX JIECTHUI] UM CTPEMSHOK pa3peliacTcs mpu
h, < 5,0 M. /19 HEKOTOPBIX CiIy4acB MPAKTHKON PEKOMEHAYIOTCS CJle-
ayrommme h,: 2,5M — pu ycTaHOBKE Ha CTOMKAX BJOJb OTPaKICHUN TEX-
HOJIOTUYECKHUX IUIOMA0K; <3,5M — IIPU YCTAaHOBKE HA CTEHAX U MOTOJIKAX
IJIOINIAI0K BEPXHUX OTMETOK; ~2,1 M — IIpU YCTaHOBKE BOJIM3U OTKPBITHIX
TOKOBEAYIMX YaCTEU.

CeeT cBeTWILHHUKOB KoJjieonercst ot 0,4 1o 2 M, HanpuMep, ISl CBETUILHU-
xoB tuna I1BJIM, JIJI, IIBJIII — h, = 0,4 m; JICIIO2 — h. = 0,5...1m;
JIOVIITI —h,=0,5...1...2wm.

JIJ1st orpaHUYeHUS CIICTISIIETO JACHUCTBUS MPOMBIIIJICHHBIX OCBETUTEIHHBIX
YCTAHOBOK PEKOMEHJIYETCSl MOABEIINBATh CBETWJIBHUKUM Ha MUHHUMAJIbHO
JOMYCTHMYIO BBICOTY B 3aBUCHMOCTH OT MX 3aIIUTHOrO yria (tatma. I1.1.4,
I1.1.5).

[Ipu pa3mMelieHur CBETWJIBHUKOB YUYUTHIBAIOT yA0OCTBO OOCITY>KMUBaHMUS,
OTpaHUYCHUS CIETISIIEro JIUCTBUS, SKOHOMUYHOCTh, PABHOMEPHOCTh OC-
BEIIICHUS U HAIPaBJICHUE CBETA.

[TockoJIbKY HOPMBI TIPETyCMaTPHBAIOT HAUMEHBITYIO (a HE CPEHION) OC-
BEIIIEHHOCTh, OOJIbIIIOE 3HAYEHUE MMEET OTHOIIEHHE PACCTOSHUS MEXKIY
CBETWJIbHUKaAMU L K BBICOTE MX YCTAaHOBKHM HaJ[ OCBEIIAEMOI MOBEPXHO-
cThio h.

CBETUIIBHUKH C JIFOMUHECIIEHTHBIMH JIAMIIAMU B OCHOBHOM PacIojiararoT
panamu. [Ipu 00nbII0N OCBEIIEHHOCTH M BBICOTE YCTPAUBAIOT CABOCHHBIC
WM CTPOCHHBIC PSAMbI CBETHJILHUKOB. Psbl clienyeT opueHTUpOBaTh Ta-
pajuIeIbHO MPOAOJBHON OCH MTOMEIIICHUS, a B TIOMEIICHUAX ¢ OOKOBBIM €C-
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TECTBEHHOM CBETE — MapajuleNIbHO CTeHe ¢ okHamu (moj L B maHHOM City-
Jae MOHUMAETCS PACCTOSTHHE MEKY PsJIaMU CBETUIILHUKOB).

PekoMeHIyI0TCs TIPEeAeIIbl OTHOIIICHHS % ( Tabm. I1.1.6).

YBenu4uBaTh 3TH OTHOIICHHUS CBEPX yKa3aHHBIX 3HAYCHHWHW HE CIICIYET.
YMeHbIIIEHHE UX MOXET OKa3aThCs 00S3aTCIbHBIM IO YCIOBUSM pa3Me-
IICHHS CBETUJIBHUKOB B TOM WMJIM WHOM TIOMEIICHHH, a TAKXKE B CIIyJasX,
KOT/1a IS TIOJIYYCHHS 3aJaHHOW OCBEIICHHOCTH HEoOXO0JHMMa JiamIia He-
OCYIIECTBUMO OOJIBIIION MOITHOCTH.

B KOHKpETHBIX YCIIOBUSAX CBETHJIBHMKH PAacCIIONaraloTcs ¢ y4eTOM BCEX
o0cTosTeNbCeTB. B ranepesx TpancmopTepoB (cM. puc. 10) CBETHIIBHHKH
pa3MemanT B KaKIOM MPOXOje, HO He Haj jJeHTaMu. CBETUILHUKH CO-
CCJICKUX PSIOB PACIIONaraloTcs B IIIAXMaTHOM TIOPSIKE.

B 1ipon3BOICTBEHHBIX MOMEIIEHUSIX OOJBIION BEICOTHI PEKOMEHTYCTCS.

B CJIy4asiX, KOrja Inpu oTHoureHuu L:h pacderHas MOIIHOCTE JTaMIbl Tipe-
BBIIIIACT BO3MOXKHYIO, B3aMEH YacCTOTO PaCIOJIOKCHHS CBETUILHUKOB yC-
TaHABJIUBATh B OJHOW TOYKE IO HECKOJIbKO CBETUILHUKOB;

pyu HaIM9IuKA (epM MPHU YCTPOMCTBE BIOJb II€Xa MOCTKOB OOCITYKHBaHUS
110 BO3MOXXHOCTH COKPAIaTh YUCIIO PSIOB CBETHJILHUKOB, YMEHbIIIAS pac-
CTOSIHHE MEXIY MOCIICTHUMHU B PSJIax |, CJIels, 9YTOObI paccTossHus L Me-
Ky psJlaMd HE MPEBBIIIAIN TONyCTUMBIX 3HAYCHHH. PasMep npuHUMaeT-
cs B nipeaenax 0,3-0,5L B 3aBUCUMOCTH OT HaJIU4YMs BOJIM3HU CTEH pabovYux
mecT (cM. pucyHok 11).
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Pwuc. 12Cxema pasMeliCHrA CBETUJIBHHUKOB B LIEXAX JJICKTPOJIM3a aJIllOMHUHUSA

B 31€KTpOIIMTOBBIX HOMEIICHHUAX JTIOMUHECLIEHTHBIe cBeTrIbHUKH (O/1P,
IO/, IIJIIT) pacmonaratorcs nepes (pacagom IuTa Tak, 4TOOBI 3€pKallb-
HO OTPAXKEHHBIN OT MPUOOPOB CBET HE Majajl B IJ1a3a MOHTEpA.

B mexax aiekTposin3za 1e1ecoo0pa3sHo TPEXPSAHOE pa3MEIICHUE CBETUIIb-
HUKOB (CM. puCyHOK 12).
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6. HOPMUPOBAHUE OCBELIEHUA

HopMbI OCBEIIEHHOCTH pab0YuX MOBEPXHOCTEN B MPOU3BOJACTBEHHBIX IO-
MEILEHUSX, HOPMbI OCBEIIEHHOCTH BCIIOMOTATEIbHBIX MPEANPUITAN JaHbI
B CII 52.13330.2011.

TpeboBaHUsI K OCBEIICHUIO TTOMEIICHUMN KUJIbIX, OOIIECTBEHHBIX U aIMU-
HUCTPAaTUBHO-OBITOBBIX 3nanui (KEO, HopMHpyemasi OCBEIICHHOCTD, IIH-
JUHJpUYECKasi OCBEUIEHHOCTh, 00bEAMHEHHBIN MTOKa3aTellb AucKkomMpopTa
1 KO3 GUIIMEHT MyJIbCAIIMA OCBEIICHHOCTH) CJICAYyeT IPUHUMATh IT0 Ta0-
muue [1.1.2. Bo Bcex ciiyyasx BbIOpaHHAsi IO HOpMaM OCBEIIEHHOCTb YM-
HOkaeTcs Ha kodddurueHT 3amnaca (tad. I1.1.7).

7. PACHET HCKYCCTBEHHOI'O OCBEIIEHUA

Jl1st pacdeTa OCBEIICHUS UCIIOIB3YIOT ABa OCHOBHBIX METO/a: TOYCUHBIN 1
MeToJ KO3 HHITMEeHTa UCIIOIh30BaHNUSI.

Toueunslii METOJT MPUMEHSETCS B OCHOBHOM JIJISI HAXOXKICHUS OCBEIICH-
HOCTH B OIPEJICICHHBIX TOYKAX M, CIEI0BATEILHO, HAMOOJIee IPUCIIOCO0-
JeH g oOecreueHns] MUHUMAJIBHOM OCBEIIeHHOCTH. MeTtoa koddduru-
CHTa KMCIOJIb30BAaHMS MPEIHA3HAYCH JIJIS ONpEICIICHUs CpeIHel OCBEIICH-
HOCTH M TIPH pacyere I0 3TOMY METOJy MHUHHMAJIbHAs OCBEIICHHOCTH
OIICHUBACTCS JIMIIh MPUOJMKCHHO M 03 BBIICICHHS TOYEK, B KOTOPBIX
OHA UMEET MECTO.

[Ipumenenue metona kKod(phUIIMEHTa UCTOJIB30BaHUS II€JIECOO00PA3HO BO
BCEX CIIydasX, Korja pacyeT BEIeTCS Ha CPEIHIOI0 OCBEIICHHOCTH, IS
pacdeTa OOIIEro paBHOMEPHOTO OCBEIICHHS IMPU OTCYTCTBUHM 3aTCHCHHH,
TpeOyIOIMNX yUeTa.

MeToa yaenpbHOM MOUTHOCTH SIBJSICTCS IPOM3BOJBHBIM OT METOJa KO3(d-
dbulMeHTa UCIoIb30BaHusI, OH Ooyiee MpocCT, HO MeHee TodeH. Ilupoxo
pacmpoCcTpaHeHbl yIPOIIeHHBIE PopMbI MeTO1a KO PHUITHEHTA UCITOTB30-
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BaHUs. TaONMIBI yaeapHoi MomHocTH [1]. ITox yaenbHON MOIIHOCTBIO

MOHMMAETCS] OTHOIICHHE YCTAHOBJICHHOW MOIIHOCTH HCTOYHHKA CBETa
(BT) k ocBewaemoii miomanke (M°).

Tabmuiel mpegHa3HAauYeHBbl TOJBKO IS pacdeTa OOIIero PaBHOMEPHOTO
OCBEIIICHUS TTOMEIICHHsI B CIIydasX, KOrjaa He TpeOyeTcs ydueTa 3aTeHEeHUH
U B TIpeJieaxX TeX MAaCIOPTHBIX JaHHBIX, JUISI KOTOPBIX COCTABIICHBI TA0JIH-
1161, K TacopTHRIM JaHHBIM TaOJIMII yIETLHON MOIITHOCTHA M K YYUTHIBAC-
MBIM UMH ITapaMeTpaM IpH JaMIlax HaKaJIUBaHUS OTHOCSTCS:

- TUTI CBETUIILHUKOB;

- OCBCIIEHHOCTb;

- k03 dunuent 3anaca (Mpu ero 3HAYCHUAX, OTIMYAIONMINXCS OT YKa3aH-
HBIX B TaOJIMIIAX, JOIYCKAeTCS MPOTOPIUOHAIBHBIN TepecueT 3HAUYCHUN
yIeIbHON MOIITHOCTH);

- K03 (PHUIMEHTHI OTPAXKEHHUS MOBEpXHOCTEH momerneHus (tadm. 10) mis
CBETHJIBHUKOB NpsiMoro cBeta. (Tabmuisl paccuuTansl 1 p, = 50%;p, =
30; p=10% u nna HUX AOMyCKaeTcs MpU 00Jee CBETIBIX MOBEPXHOCTAX

YMCHBIIIATh, a TPH 00JIee TEMHBIX — yBeIMUMUBaTh 3HaueHU B Ha 10%);

- 3HAYCHHUE PACUYETHOMN BBICOTHI,;

- TUIOIIAAb MMOMEIICHMUS.

B Ttabmumax yuyrteH ko3dduimeHt Z, xapaKTepU3YIOUUW HepaBHOMEP-
HOCTh ocBemieHus. [Ipu L:h He mpeBhIIAIOMMX PEKOMEHIYEMBIX 3HaYe-
HUM, MOKHO NpUHATH Z paBHbIM 1,15 nisa nmamn u JAIPJI u 1,1 qns aromu-
HECIICHTHBIX JIaMII MPH PACIOJI0KEHUH CBETUJIBHUKOB B BUJIE CBETSAIINX
150505058
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JI1s1 TIOMUHECLIEHTHBIX JIAMIT COXPaHseT CUIIY BCE BBIIIIECKa3aHHOE, HO CO
CHSAYIOIIUMH OTJIUYMSAMM. TAOIULIBI IPUBOAATCS TOJIBKO ISl OCBEIIIEHHO-
ctu 100 1k, a kak B JaHHOM ClIydyae MMEET MECTO IpsMas MpPOIOpPIHO-

HAJIBHOCTh MEXAy E u [; B KaduecTBE OJHOI0 M3 MACHOPTHBIX JaHHBIX

MPUHAT TUMN U MOIIHOCTBH JIaMIT U COOTBETCTBYIOIIAs €My CBETOBasi OTJaya.
Tabmuiel yaensHOM MomtHOCTH Jyuis jiamn tumna JIPJI cocTaBimeHbl Takxke
g ocsereHHocTH 100 1k (¢ mpOMOpIMOHAIBHBIM IIEPECYCTOM IIPH JIPY-
TUX OCBEIIEHHOCTSX).
[Ipu cocTaBieHUU TaONMI] YACTbHOM MOIIHOCTH HE y4YUTHIBaeTcs dopma
MTOMEILICHHS U T OTpeaAeIsIeTCs Mo popmyiie

1=0,48VS: h (4)
nmocTtaToyHo Tounon A:B < 2,5.
[Ipy mcmonp30BaHUU TAOMUIIAMH JJIS YJIMHEHHBIX MTOMEIICHUN CIeayeT

. 2
ONpeCNIUTh 3HaUeHUE B j1s yCIOBHOM miiomaad 2 M~ U paclipoOCTPaHUTD

€Iro Ha BCIO Il1o11aab IIOMEIICHM .

7.1 Ilopsaaok onpeneseHusi IMHAYHOM MOIIHOCTH MPH JIAMIIAX HAKA-
JuBaHua ¥ Jamnbl Tuna J[PJI

1.Haxosx/1ieHrne HOPMHUPOBAHHOK OCBEIIEHHOCTH ISl IAHHOTO BHA IOME-
menus no tadu. [1.1.2,CIT1 52.13330.2011.

2.0Onpenenenue mo taoum. I1.1.7 koadpunmenta 3amnaca; mo tadsu. I1.1.8 ko-
adduimernTa oToOpakeHUs MOBEPXHOCTEH TTOMEIIICHHUS.

3.Bri6op tuna ceBetmnpHuKa 1o Ta6a. 11.1.9,11.1.10.
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4 IToncuer 3HAYCHUSI PaCUETHBIM BHICOTHI CBETHJILHHMKA Haj padouel Io-
BEPXHOCTHIO (1. 5).

5.0npeaeneHre pacCTOAHUS MEXKy CBeTHIbHUKamMu 110 Taou. [1.1.6 u 06-
IIEr0 KOJUYEeCTBa CBETHJILHUKOB N ,IUTOMa M MOMEIICHHS S. (10 COOTBET-
CTBYIOIICH TaOJMIle HAXOMMWTCH yAelbHas MomHocTh (Ttabdn. I1.1.11-
I1.1.12).

6.0npeaeneHue eMUHUIHON MOIITHOCTH JIaMIIbI 110 (popmyiie:

_ oS
P= (5)

Cnenatb BBIOOp JIaMIIbl IO €IMHUYHON MOIIHOCTH, IIPOBECTHU MPOBEPOYU-
HOE PacyeT, IPUHSTH PEIICHUE:

Ep=E— (6)
Wp

rae £ — OCBEIIEHHOCTh ¢ yuyeToM Kod(dduimenTa 3amnaca; Pl-mo tadauie

MOIIHOCTH JIaMIIbI,
0p —pacyCTHAA MOIITHOCTDH OCBCTUTECJIbLHBIN YCTaHOBKH

JlonmyckaeTcss OTKJIOHEHHWE PAcueTHOM OCBEIIEHHOCTH OT HOPMHUPOBAHHOM
Ha +10%.

7.2 Ilopsinok onpeaeieHue eTUHUYHOH MOIITHOCTH TIPH
JIOMUHECLHEHTHBIX JIaMIIaxX

1. IIpoBecTr BBIOOp BCEX PEIICHUM MO OCBEIICHUIO MTOMEIICHUM, BKIIIOYas
YUCIIO PSAJIOB CBETUJILHUKOB U CIIEKTPAIbHBIN THUIT JIAMIIBI.
2. ITo cootBercTBytomieit Tabnuue [1.1.1241.1.14 naiitTu 3HaueHue yaeib-

HOM MOIITHOCTH [ 11 naMO JaHHOM MOIITHOCTH.
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3. OnpeaenuTh HEOOXOAUMOE YUCIO CBETHJIBHUKOB B Ay JejeHueMm S

Ha MOIIHOCTh OJIHOTO CBETWJIbHMKA M OCYIIECTBUTH KOMIIOHOBKY psJa,
KaK PacCCMOTPEHO BBIIIE
IIpumep 1

Tpebyercst paccuuTaTh DSJIEKTPUUYECKOE OCBEIICHHE, OCYIIECTBIIEMOE
JaMIiaMu HaKaJIWBaHUS OHOTO W3 MPOJIETOB Iiexa. VcXoIHbIE NaHHBIE,
I7Ie  BBINOJHSIOTCS  pabOTBl MO  paspsaay  V,, JUIMHY — IIexa
|, = 72v, mmapuna |, = 18v, Beicora H = 12,6B 1iexe nMeercss MOCTOBOM
KpaH, Iar KOJIOHH, Ha KOTOopbIe onuparotcs hepmsl, paBer 12 metpos [4].
Bri6upaem Hopmy ocBeniennoctu o tadiuie [1.1.1 CIT 52.13330.201%
koaddunuent 3anaca no taou. [1.1.7 CornacHo canuTapHbiM HOpMaM 00-
miee ocsemenue pasHo 1001k; K, = 1,3;£=100-1,3 = 130«.
Mpg1 6epemM ocBerieHHOCTh, paBHyI0 13Q1k. BeiOupaem Tun CBETHIIBLHHUKA.
B mpou3BOACTBEHHBIX MOMEIICHUSIX, B KOTOPBIX CTEHBI, MOTOJOK W TOJI
TUTOXO OTPa)KaroT CBET (TAKUMH MOMEIICHUSMU SBIISIOTCS MEXaHUYCCKHE
1exa), MPUMEHSIFOTCS CBETHJILHUKU TPSIMOTO CBeTa. BeiOMpaeMm CBeTHIIb-
HUK [ .
[TomcunTeiBaeM 3HAYE€HHWE PACUYETHOW BBICOTHI CBETHIBHHUKA, TIPH
h. = 0,4m, h, = 0,8m

h=H-h-h, = 11,4m.

Bribupaem paccrosinug mexay cBeTwibHukamu L = 11,4m. Onpenensem
oOlee Ynucio CBETHWIIbHUKOB. OCTaHABIMBAaEM S PSAJIOB CBETWJIHLHUKOB Ha
dbepMax ¥ aBa Ha KpOHINTEHHAX y TOPIEBbIX cTeH (prc.13)B kaxmom ps-
Jly PacIoJIOKEH IO JIBa CBETUJILHUKA HA PACCTOSTHUU OT CTE€HBI, paBHOM 3
MEeTpaM M MEXIy psaamu, paBHbIM 12 M. [loncuuTeiBaeM 1Iiomaab mome-
IIIEHUsI, OHA PaBHA 1296Mm2. TTo Ta6m. 17 onpexaensem, uro npu h = 11,4;S
= 1296M2; K, =1,3;Z=1,15 ;E = 1001k, ynenpbHas MOIIHOCTh COCTaB-
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mser 11,2Bt/m (o tabin. I1.1.12),0CBeleHHOCTb ¢ yaetom K, =1,3paBnHa

1301k, mosTomy B = 14,6Bt/M>.

OmnpenernseM eAMHAYHYO MOITHOCTB JIaMITHI 110 (hopmyuie (5)

p= 14,611296

=1300Brt

P u c. 13Pacnosioxxenne CBETUIBHUKOB,

Ho cBetunphuk I', paccuutan Ha jgammbl MomHOCTRIO 10 1000 BT, mo-
ATOMY YBEIMYUBAEM YHCJIO CBETHIHLHHUKOB 70 20, pasMecTuB 6 CBETHIIb-
HUKOB MKy pepMamu 1o cpeaune npojeta (puc. 14), Torna equHuyHas
MOIITHOCTbD JIaMIIbI OyIeT paBHA

14,6(1296
20

P = = 1300Bt
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P u c. 14.Pacnioyio)keHre CBETUIILHUKOB IOCJIE YBCIINYCHUA KOJIMYCCTBA JIaMII

PacyeTHast MOIIHOCTh BCEX JIaMII
P =994x20 = 1888Bt

BreiOupaem OamkalIyr0 CTaHIAPTHYIO JIaMIy HaKaJlWBaHUS MOIIHOCTH
smamiiel 1000BT.

MOIIHOCTh OCBETUTEIIBHOM YCTAHOBKH paBHA
20x1000=2000®B1
Pac4yeTHYI0 OCBEIEHHOCTh HAXO UM U3 BhIpakeHHs (6)

Ep =130 0000 _ 1381k

1888(

[TosyyeHHbIEe pacueTHbIE 3HAYEHHUS OCBEIICHHOCTh OOJIbIIE HOPMHUPYEMO-
ro, 4To JOMYCTHUMO, TaK KaK PacXO0XXJCHHE MEXIy ATUMU 3HAUYCHUSIMU
paBHa 6%.

ITpumep 2

PaccunTaTh 37eKTpHUYeCcKOe OCBEIICHHE OJTHOTO W3 IPOJIETOB 3aBOIa, TIe
OCBEIIEHHOCTh MO0 HOpMaMm He aoibkHa mpeBwimaTth 200 ak. McxomaHbie
TaHHBIC. JIMHA 1iexa /2 meTpa, mupuHa 18 meTpos, BeicoTa 7,2. [Ipume-
HSETCS CHCTEMA OOIIETO0 OCBCIIECHHS.

Koaddumuent 3amaca cormacHo ta6n. I1.1.7 paBen 1,5, cnenoBatensHo,
JUIs TAHHOTO TIOMEIIEeHUs1 pacueTHasi ocBemieHHOCTh paBHa 300 k. Ilo-
CKOJIbKY K MPaBUJIBHOM IBETONEpeaue HE MPEeayCMOTPEHO OCOOBIX Tpe-
OOBaHMSIX, TO IS OCBEIICHHS BBHIOMpAcM JIOMHHECIICHTHYIO JIaMITy
(ta61.11.1.17) JIB80-4. Insg ocBelleHUs IieXa MPHUMEHSIEM CBETHJIBHUKU
npsamoro ceera tuma JIJI2%80 (radi. I1.1.10)c oTBepcTHIMH B OTpakaTe-
M, ¢ penreTkoi (rp.4).

BrrunciisieM 3Ha4eHHs pacueTHON BBICOTHI cBeTHIbHUKA TIpH he = 0,4M; hy =

0,8m; h=7,2-0,4- 0,8 = .
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BriOupaem paccTosiHus MEXY psiaMy CBETHJILHUKOB, JJII CBETHJIbHUKA

L
storo tuma — = 1,4.PaccTosHue Mexay psaamMu JOJDKHO OBITh HE Oosiee

6x1,4=8,4m.

[Tpumem st OCBEIIeHUS MpoJieTa 3 MOJIOCHl CBETHIILHUKOB C PACCTOSHUSMU
MEXITy psaamMu 7,5 M, a Mexay KojoHHamu W psgamu 1,5 m (puc. 15).
VYienbHass MOITHOCTh I TojydeHus: oceenieHHocTH 300 ik nammamu
JIB-80 u ceermibHukamu JIJ[2x80 pasHa 5,9x3=17,7 Br/m°. (talu.
I1.1.14).ITorpeOHas MOIITHOCTH JIaMIIbI paBHA

1296x17,7=2293Br.

4 k) r——
b3 ©
A
N d
i 4 :
XY N
‘ —

P u c. 15.0OcBemenue nposera

OmnpenensemM HEOOXOIUMOE KOJTUYECTBO JIAMIT
22939:80=284am11bI.

VY Hac 3 psanga mam, ClIeA0OBaTEIbHO, B KAXKJIOM psAay OyAeT yCTaHOBJICHO

284:3 = 931ammb! niu 47 CBEeTUILHUKOB C 2 JaMIIaMU

Jlenaem mpoBEPOYHBIE PACUETHI

E;-30047[3 [160
2293¢

[ToxydeHHoe pacuéTHOE 3HAUCHHE MEHBIIIE HOPMUPYEMOT0, HO PacXOoXkIe-

E =300 = 2941k

HUE He TpeBbIaetr 2%,4To BHOJHE JOITYCKaeTCs.

3aganue ISl CAMOCTOSATEILHOM PadoThI CTY/IEHTOB

1. PaccuuraTh 3JIEKTPUYECKOE OCBEIICHUE, OCYIIECTBISIEMOE JaMIlaMU
HaKaJMBaHUS OJHOTO M3 MPOJIETOB 11e€Xa, IJIe BBIOIHSIIOTCA paboThl o Vj;

30



paspsany, JirHa rexa |, m, mupuna b, m, Beicota h, m. B niexe umeercs mo-
CTOBOM KpaH, IIar KOJOHH Ha KOTOpbIA omuparoTcs dhepmbl paBeH 12 wu.
(ta6i1.I1.1.20)

2. PaccumTaTh 3J€KTPUUICCKOE OCBEIICHUE OJHOI0 M3 IIPOJICTOB IeXa, I'/Ie
OCBEIIIEHHOCTH IOJDKHA cocTaBiaTh He MeHee 200k, ecnm mHa 1exa |,
M, mupuHa b, m, Beicota h, m. IIpuMensercs cucteMa 00IIEero OCBEICHHUS
(tabmn.I1.1.21).

SAKJIIOYEHHUE

Metoanueckue yka3aHusl pa3padoTaHbl HA OCHOBaHUHU pabouei mpo-
rpaMMbl 0 guciuiuinHe «IIpou3BOICTBEHHAs] CaHWTApUs W THTHEHA
Tpyna» st ooyvaromuxca no HanpasiaeHuto noarotrobku 20.03.01Tex-
HOoc(pHas 0€30macHOCTh, HampaBiaeHHOCTh (mpoduns) «IloxapHas
0€30IacHOCTh M OXpaHa TpyAa» ouHOU (GopMbl 00yueHus. MeTogudeckue

yKa3aHUs CoJiepKaT 3aJjaui K BBITIOJIHCHHIO KypCOBOW pabOTHI.
[Ipu HanmucaHum KypcoBOM pabOThl OOYyYaIOMIMICS  JOJKEH

MPOSIBJISATH CIOCOOHOCTh pPaboOTaTh CaMOCTOSATEIRHO M TMPUMEHSTH Ha
IIPAKTUKE HAaBBIKK pPACUYETOB CHUCTEMBI HCKYCCTBEHHOTO OCBEIICHUS,
oOpabaThIBaTh MOJTYYEHHbIE PE3YJIbTaThl, TUIAHUPOBATH MEPONPUSITHS IO

YJIYUIICHUIO OCBEIIEHHOCTH Ha pabOYnX MecTax.
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IMPUJIOXKEHUSA
Tabnuya 11.1.1
MuHNMaIbHO T0MYCTUMbIE CBETOBbIE OTIA4YH HCTOYHMKOB CBETA J1JIs1 00111ero
HCKYCCTBEHHOT'0 OCBEIIeHHsI TOMeIlleHU

THIT UICTOYHUKA CBETA CaeroBas oTaava, 1M/BT, He MeHee, pu
MHHHUMAJIBHO I[OHYCTI/IMBIX HUHIACKCaxX
nBeronepenaun Ry
R.>80 | Ry>60 | Ry>45 | R,>25
JlyroBble pTyTHBIE JIAMIIbI - - 55 -
KommnakTtabie JIIOMHUHECCIHCHTHBIC JIaMIIbI 70 - - -
JIIOMHHECIIEHTHBIE JIaMIIbI 65 75 - -
MerTajaorajaoreHHble JaMIIbl 75 90 - -
HatpueBbie 1aMIibl BHICOKOTO JIaBJICHHS - 75 - 100
CBETOIMOIHBIE JTAMIIBI 60 65 - -
CBETOIMOTHBIE MOTYITU 70 80 - -
Tabnuya 11.1.2
TpeOoBaHus K OCBELIEHUIO OMELEHUI MPOMbBINIJIEHHBIX MPeANPUSITHIA
Ecre
crBe | CoBMelIEHHOE
>y HckyccTBeHHOE OCBEILIEHHE
2 HHOE OCBELICHHUE
(a2}
< —
Aoy = g = OCBEIIEHHOCTb, JIK KEO %
22| 51]¢ 2 «s =
£ = S | & S z TIpYU CHCTe- . 3
55| &5 b = Me KOMOH- = = s
Xapakte- | 8 £ | 5z | 2 o o 5 B = | & S
ueruka | 8 2| £ | 2 g £ HHpOBAHHO- g Coueranue IS = | 2 =
; SE| 2|8 3 5 roocseme- | 2 | HopmHpyembIx | £ S|IEE| 3
3putens- | 2 5| 3 g & 2 o T g kg = =1
% g o S| = o Q o, HHS © BCIMYMHIIOKA- | 5 = | © [ £ © >
wiipa- | S 2 ) &) S| B 2 ompomopep{ 22| 21 22| £
GOTBI ) 5| = 5 g - 5 Saretstoetet z g |z 8
S R[] £ | B || E | JmebmtE2) 2 280
E{,ﬁ 2| g g 5 S %&(bpuéf?ra Szl 2|zz2| 2
22l £ 7 < e g W SpantHCC ; S|l 2|2 g| g
5 = ne 5 3 E|l&E| 8
= Q T = % g =
Z or = = g | @ .
S o o E | = E
an) 00- E. @ =9
mie- =] g =
ro =
1 2 3 4 5 6 7 8 9 10 11 17 13 14 15
Hausric- | Me- | a Maneiii | Temnsnii | 5000| 500 - 20 10 - - 6,0 2,0
mieii Tou- | Hee 4500| 500 10 10
HOCTH 0,15
0 " Cpennmii | 4000( 400 | 1250 20 10
Cpennmii | Temusiii | 4000| 400 | 1250 10 10
" Cpennmit | 1250 200 | 300 10 10
Ouenb Ot 1] a Mansrii | Temssiii | 4000 400 - 20 10 - - 4,2 1,5
BeIcOKOH | 0,15 Cpennnii | 3500( 400 10 10
TOYHOCTH | IO 0 " Cpenuuit | 3000| 300 | 750 20 10
0,30 Temusrii | 2500 300 | 600 10 10
B Manerii | Ceerssrii | 2000| 200 | 500 20 10
Boasmoii | Temusii | 1500( 200 [ 400 10 10
r | Cpenuuii | CBemuisiii | 1000 200 | 300 20 10
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Oxonuanue maoauyvl

1 2 3 4 5 6 7 8 9 10 11 17 13 1 ]
Bricokoit | Or | I a Mauetii | Temnsiii | 2000 200 | 500 40 15 - - 3,0 1,2
tounoctu | 0,3 6 " Cpenmnuit | 1000| 200 | 300 40 15

1o Cpennmii | Temuwiii | 750 | 200 | 200 20 15
0,5 B Manenii | Ceernsnii | 750 | 200 | 300 40 15
Bomemioit | Temusrii | 600 | 200 [ 200 20 15
r | Cpenuuii | CBeruibid | 400 | 200 [ 200| 40 15
Manoit Cs. | V a Maneiii | Temnsnii | 400 | 200| 300 40 20 3,0 1/01,8 0,6
ToyHoct | 1 o " Cpennnii - - 200 40 20
o B Mansiii | CBeTibli - - 200 40 20
5 r | Cpenuuii | CBerublii - - 200 40 20
I'pybas bo- | VI HeszaBucumo - - 200 | 40 20 3,0 1,0 |11,8| 0,6
(ouenn nee OT XapaKkTepH-
MaJoit 5 cTUK QoHa u
TOYHOCTH) KOHTpacTa
00BEKTa C
(hoHOM
PaGora bo- | VI To xe - - 200 [ 40 20 3,0 1,0 |1,8]| 0,6
co cBe- | Jee
Tamumu- | 0,5
¢ mare-
puanamMu
H  u3le-
JIUAMH B
TOPSTINX
nexax
Oo6riee VII
Ha0JII0- a - - 200 40 20 3,0 1,00 1,80,6
JleHue 3a 0 - - 75 - - 1,0 0,3 0,7 0,2
X0AoM B " - - 50 - - 0,7 0,2 0,% 0,2
1IPOH3BO- r | Hesasu- - - 20 - - 0,3 0,1/ 0,2 0,1
ACTBEH- CHMO OT
HOTO Xapaxre-
nporecca; pHCTHK
[IOCTOSIH- doHa 1
HOE  IIe- KOHTpa-
puoan- cTa 00b-
4eCKOe eKTa C
npu  TI0- borom
CTOSIH-
HOM TIpe-
OBIBa-HUN
JMojeH B
roMelie-
HUU  TO-
xKe, TIpU
TIePHOIH-
YECKOM
oOmee
HabIro-
JIeHHE 3a
HHKe-
HEPHBIMH
KOMMY-
HUKa-
LUSAMKA
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Tabnuya 11.1.3

Hau6osb1mas qonycrumMasi IpKOCTb pad04uX NMOBEPXHOCTEM 10 YCI0BUAM

OTPAKEHHOH 0J1eCKOCTH

Ilnowags pabodeii TOBEPXHOCTH, M HaunGompImas gomyctumas spKocCTb,
Ki/M>
Meuee 0,0001 2000
Ot 0,0001 mo 0,001 1500
"0,001"0,01 1000
"0,01"0,1 750
Bonee 0,1 500

Tabnuya 11.1.4

HauMeHnbIlasi BLICOTA MOJABECA HAJ MOJOM CBETHJIHLHUKOB 00111ero OCBeIeHHUs C

JaMIlaMi HAKaJIUBaHUA

XapakTepUCTUKA CBETUIILHUKOB

[Tpu mammax menee 95 B, Hau-
MEHBIIIAs BBICOTA [MOBECA, M

CBeTHJILHUKH ¢ TU(DPY3HBIMH OTpaKaTEIAMHU C 3a-
HUMTHBIM yriioM B mpeaenax ot 10 mo 30°, 6e3 pac-
cenBaTeiei

3

To e c 3ammtHBIM yriiom 6omnee 30°

He orpannunBaercs

CeetunbHukH ¢ OUY3HBIMH  OTpaskaTessiMu,
CHaO>KEHHbIE pacceuBaTENSIMHU, & TaKXKE CBETHJIbHU-
K1 0e3 oTpakaTelsiell C paccenBaTeNSIMU:

¢ kodpdummentom  mpomyckanus g0  80% 3
B 30He 0-90°, c xko3pduumeHToM mnpomyckaHus

110 55% B 308e60-90

c kodpdunmenTom  mpomyckaHus 10  55% 2,5
B 30He 0-90°

CBETHIIBHUKH C 3€pPKabHBIMHU OTpaKaTeNsIMH:

TJIYOOKOTO M3Ty4YCHHUS 2,5
MIMPOKOTO M3ITyYSHHS 4
OTKpBITBIE JIaMIIBI C KOJIOOM M3 MaTHUPOBAaHHOTO 4

CTCKJIa
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Tabnuya 11.1.5
HaumeHnbmasi BLICOTA MOABeCAa HAJ MOJIOM CBETHJIHLHUKOB 0011[er0 OCBeIIeHH s ¢
JIOMHHECHIEHTHBIMH JIaMIIaMH

3amuTHBIN Haumenpmas BeicoTa mojaseca (M)
YIOJI CBETHJIb- | IPU KOJIMYECTBE JIaMII B CBETUJIb-
HHKa B ITIOTIC- HUKE UJIM CBETSIIEHCS MMOJI0CEe
XapakTepUCTUKA CBETUIIbHHUKA .
PEYHOM U Mpo- 4 v MmeHee oonee 4
JOJIBHOU IJIOC-
KOCTSIX
CBETUJILHUKH TIPSMOTO CBETA C 15-25° 4 45
TG Y3HBIMU OTpaXKATSIISIMH 25-40° 3 3,5
Bonee 40° He orpannunBaercs
CBETWIBHUKH PACCESHHOTO
cBeTa ¢ K03 UIIMEHTOM TMPo-
IyCKaHUs paccenBaTeeu
Menee 55% - 2,0 4,0
ot 55 1o 80% - 3,5 3,2
Tabnuya 11.1.6
Pexomenayemble 3HaYeHus oTHoIenus L/h nist ceeTnabHuKoOB
Tun cBeTHIIBHUKA Ortnomenune L/h
YHuBepcalb ¢ 3aTCHUTENEM U 0€3 Hero; 1,5-1,9
['myOGokon3ydaTenb dSMaTupOBaHHBIN 1,4-1,7
I'my6okousnyyatens I'c, TCY 0,9-1,1
['my6okousznyyarens [k 0,7
3epkanpHas Jamma 0,9
CO 1,4-1,7
JIrorerra HeJILHOTr0 CTEKIIA 1,4-1,6
Koie1eBble CBETHIILHUKHI 1,5-1,7
[Tnadon ogHOTAMITOBBII 2-2,8
[TnadoH nBYXJIaMITOBBIT 1,7-2,1
[Tnadonsr ITI'T u ITHIT 1,7-2,1
[Mnagon IICX 2-2,5
Ceerwisauku [1VY, CX, H3b, H4B, B3I'
0e3 oTpakarenein 2-2,5
C OTpaXkarejaeM 1,5-2
CetunbauKHU 115 amir JPJI
I'cPM u I'cXP 0,9-1,0
I'kP 0,7
CJI2PJ1 1,4-1,6
C34/1PJ1 1,0-1,1
CBeTUIBHUKH ¢ MIoMuHecHeHTHRIMHU JTammamu OJ1, OJIP,
Oo0P, J1J, JIOY, JICTIO1 1,4
IO, HIJIIT 1,3
TIBJI-1, IIBJIIL, IIBM 15
BO/I, BJIH 1,5
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Tabnuya I1.1.7

Ko3¢ppuuueHTsl 3amaca 1Jis €CTECTBEHHOI'0 M HCKYCCTBEHHOI'0 OCBeIleHMSI

ITomemenus u

IIpumeps no-

HckyccTBEHHOE OCBEILICHHE

EcrtecTBeHHOE OCBeIIEHHE

TCPPUTOPUH MeIICHHH KoadduuneHT KoapduUneHT
zanaca g, zanaca i,
KOnWJeCTED KonwdyecTen
YHCTOK YHCTOK OCTEENEHWA
CEETHNEHWEDE B r0J CEETONPOBMOE E 1o,
OKCIUTyaTalldOHHAs TPyIIa Yroj1 HaKJI0OHa CBETOIPOITYC-
CBETHJILHUKOB KaroIero MaTeprasia K TOpU30H-
Ty, TPaaycChl
1-4 5-6 7 0-15 16-4% 46-75| 76-90
1 2 3 4 5 6 7 8 9
1 TIlpousBoacr-
BEH-HLIE  TIOMeE-
IEHnss C BO3-
JIYIITHON  cpelioH,
cojepxame B
paboueii 30HE!
a) cB. 5 wmr/M®| Armomepanuos- 2.0 17 16 2.0 18 17 15
IbLIH, IbIMa, | Hele  (haOpHKH, 18 6 4 4 4 4 4
KOITOTH LIEMEHTHEIE  3a-
BOIBI U 00pyO-
HBIE OTIEICHUS
JINTERHBIX LIEXOB
6) or 1 mo 5|llexu  Ky3Heu- 18 1.6 1,6 18 16 15 14
Mr/M° TIBLTH, JIbI- | HBIE, JIUTEHHBIE, 6 4 2 3 3 3 3
Ma, KOTIOTH MapTEeHOBCKHE,
cOOpHOTO JKene-
300€TOHA
B) meree 1 mr/M® | Llexu  mHCTpY- 15 14 14 16 15 14 13
MBI, NBIMA, | MEHTAIBHEIE, 4 2 1 2 2 2 2
KOITOTH cOOpOYHEIE,
TEXHUYECKHUE,
MeXaHo-
cOOpOYHEIE, TIO-
[IABOYHEIE
r) 3HaunTenbHbie | [lexu xummude- 1.8 1,6 1,6 2,0 1.8 1,7 15
KOHIICHTpAII|H CKHUX 3aBOJOB II0 6 4 2 3 3 3 3
apoB, KUCJIOT, BBIPa0OTKE KH-
IIeNoYeH, ra3oB, | CIIOT, IIEIOYCH,
CMOCOOHBIX MPU | €AKUX XUMUYC-
COMPHUKOCHOBE- CKHX PEaKTHBOB,
HHH C BIArou SITOXAMMKATOB,
00pa3oBHIBAThH ynoOpeHwuii, 11e-
cnabble pacTBO- | XU TajbBaHUYC-
PBI KHCJIOT, Ie- | CKUX MOKPBITHI
JIOYEH, a TaKXKe | M pa3IUUHBIX
o0JIaaronmx
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IIpooonocenue mabauywl

1 2 3 4 5 6 7 8 9
0opLION KOppO- | OTpacieil mpo-
3UPYIONIEH  CIIO- | MBIIIJICHHOCTH C
COOHOCTBIO MPUMEHEHUEM
AIIEKTPOJIN3a
2 IlpousBozct-
BEH- HBIC IOMeE-
HICHUS] ¢ 0COOBIM
PEKUMOM o
YHCTOTE BO3/yXa
npu  00CIy>KHUBa-
HUM CBETHWILHH-
KOB!
a) ¢ TEXHMYECKO- 13 - - - - - -
ro dTaxka 4
0) cHU3y H3 TIO- 14 - - - - - -
MEIIEHUS 2
3 [MomemieHust
OOIIECTBEHHBIX U
JKUJIBIX 3JTaHWMH;
a) MBUTBHEIE, Fopsiune  uexm 1,7 1.6 1,6 2.0 1.8 1,7 1,6
JKapKHE ¥ ChIpbIC | IPEATPUATHI 2 2 2 3 3 3 3
0O0IIIECTBEHHOTO
MUTAHUs, OXJia-
XKJIaeMbple Kame-
pBI, TOMEIICHUS
JUI  TPUTOTOB-
JEHUsT  PacTBO-
pOB B Tpaued-
HBIX, TYIICBBIC U
T.J.
0) ¢ HOpMaTb- KabOunersl u 14 14 14 15 14 13 1,2
HBIMH YCJIOBHsI- | paboune moMe- 2 1 1 2 2 1 1
MU CpEJIbI HIeHUs1,  oduc-
HBIC  IOMelle-
HUS, JKHUITBIC

KOMHAThI, y4eo-
HpICe  IOMeIe-
Hus, JabopaTo-
pUH, YUTAIBHEIC
3ajbl, 3albl CO-
BElIaHUM, TOp-
TOBBIE 3ajJbl H
T.J.
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Oxonuanue maoauyvl

4 Tepputopuu ¢
BO3IIYIIHON cpe-
JIoM,  couepxa-
niei:
a) Oompiioe ko- | Teppuropun 15 15 15 - - -
JUYECTBO MBUIM | METAJUTypruye- 4 4 4
(6omee CKHX, XHMHYeE-
1 mriv?) CKHX, TOPHOIO-
OBIBAIOIINX
NPENPUATHH,
MaxT,  pyJHHU-
KOB,  JKele3HOo-
JOPOKHBIX
CTaHIIM U TpHU-
JICTAIOIIUX K
HUM YJIHIl ¥ J0-
por
6) manoe konu- | Teppuropuu 15 15 15 - - -
YECTBO MBUIN MIPOMBIIIIEHHBIX 2 2 2
(menee MPEOIPHUATHIA,
1 mriv?) KpoMe  yKa3aH-
HBIX B moAm. "a"
u  OOIIeCTBEH-
HBIX 3JTaHUI
5 Hacenennsle | Yaungsl, mioia- 1,6 15 15 - - -
ITyHKTHI I¥, TOpoTH, Tep- 2 2 1
PHUTOPUH KHITBIX
paiioHOB, MapKH,
OynbBapbl, Tie-
NIEXOJIHbIC TOH-
Henu,  (acambr
3MaHUN, MaMAT-
HUKH
TPAHCIIOPTHBIC - 1,7 17 - - - -
TOHHEJN 2 2

[Ipumeuanus: 1 3HaueHust koddduimenTa 3amaca, ykazaHHele B rp. 6-9, cienyer ymHO-
xaTh. Ha 1,1 —ipu mpuMEHEeHUU y30p4aToro CTeKja, CTEKIOIIIACTHKA, aPMOIUICHKH U Ma-
TUPOBAHHOTO CTEKJIA, a TAKXKE TMPU UCIIOJIb30BAaHUH CBETOBBIX MPOEMOB st adpanuu; Ha 0,9
— IIpU IPUMEHEHUHU OPTaHUYECKOTO CTEKJIa.

2 3HayeHus kod(pPUIIMEHTOB 3amaca, yka3aHHbIe B Ip. 3, CIEAYET CHIXKATh NMPU OJHOCMEH-
HOU pabote mo 1o03.16, 1r — na 0,2; mo mo3.1B —Ha 0,1; npu AByXCMeHHOI paboTe — 1o
1103.16, 1r—ua 0,15.

3 3nauenusa kodpduireHTa 3amaca U KOJIMYECTBO YMCTOK JJIsi TPAHCIIOPTHBIX TOHHEJNEH,
yKa3aHHbIE B TP. 2, IPUBEJCHBI C YUETOM HCIOJIb30BAHUS TOJIBKO CBETHIIBHUKOB KOHCTPYK-
TUBHOM cBeTOTeXHUYEeCKOM cxembl |V tabmuue! .1 npunoxenus /.
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Tabnuya 11.1.8

Ipubaun3urenbHbie 3HAYeHUS KOG PUIIHEeHTAa OTPAKEHUsI CTEH U MOTOJIKA

Koaddumment
XapakTep OTpakarole MoOBEpXHOCTH OTpaXKEeHHS,
%
[ToGeneHHBI MOTOJIOK, TOOEIEHHBIE CTEMBI C OKHAMHU, 3aKPBIThI- 70
MU OETBIMU IITOpaMHU
[ToGeneHHBIE CTEHBI IPU HE 3aBEIICHHBIX OKHAX; MOOEIIEHHBIH TT0- 50
TOJIOK B CHIPBIX MMOMEIIEHUSIX; YUCThI OCTOHHBIN U CBETIIbIN JIe-
PEBSIHHBIA TTOTOJIOK
beToHHBIN MOTOJOK B TPSI3HBIX IOMEMIEHUAX ; AEPEBSIHHBIN I1OTO- 30
JIOK, OSTOHHBIE CTEHBI C OKHAMU, CTEHBI, OKJIECHHBIE CBETIILIMHU
000saMHU
CTeHBI U ITOTOJIKHA B ITIOMEIIEHUSIX C OOIBIINM KOJIUIECTBOM TEM- 10
HOU TBUTH; CIUIOLITHOE OCTEKJICHHE Oe3 MITOp; KPACHBIA KUPIUY HE
OIITYKATYPEHHBIN; CTEThI C TEMHBIMU 000SIMH
Tabauya 11.1.9
BeanuyHa cBeTOBOI0 MOTOKA JIaMII HAKAJIMBaHU A
Tun mamn Momnocts, Bt | Hanpsixenne, B CBeTOBJ(I)II:I/[ TOTOK,
JII-15 450
JIXb-15 600
JI1-15 15 S8 525
JIb-15 630
JI Tb-15 600
JIAL-15 620
JIXBb-15 760
JII-15 20 60 900
JIb-15 980
JITB-15 900
JIAL-15 1100
JIXb-15 1380
JJ1-15 30 108 1500
JIb-15 1740
JIXb-15 1500
JIAL-15 1520
JIXB-15 40 108 1960
JII-15 2200
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Oxonuanue maoauyvl

JIB-15 2480
JITB-15 2200
JIAL-15 2720
JIXB-15 3440
JII-15 80 108 3840
JIb-15 4320
JITB-15 3840
Tabauya 111.10
CooTBeTCTBHUA MOIITHOCTH JIAMII H CBETOBOI'0 NMOTOKA
CBeTOBOI1 CBeToBOI1
MOIIHOCTD, MOoIIHOCTS,
Ty mamn MOTOK, Tum Jamn MOTOK,
W W
Lm Lm
25 25C JIOMUHECLIEHT- 18 120C
4C 41°F 3C 210C
6C 71C HpIC “%M“"" 36 285(
JlaMIIbl HaKaJTMBaHUS 75 94(C T 58 460(
10C 134( 8 80C
15C 216( JTrOMUHECIIEHT- 14 120C
20C 304( 21 190C
5 60 Hple ;aSM“H’ 28 260(
1C 13C 35 330(
2C 32C 54 425(
["amoreHHbIE JTAMIIBI gg Sgg KOoMIaKTHEIE %g 882
75 145( | TFOMUHECLEHTHbIE 18 120(
10C 220( JIAMIIBI, 2€ 80C
15C 320( PL-C, PL-T 32 240(
2C 186( 42 320(
MeTaioraroreHHbIe 35 330C
JTAMIIBI 7C 660(
15C 1270(
Tabnuya 11.1.11

YaejJbpHas MOIIHOCTH 00111€er0 paBHOMEPHOro ocBemenus. Ceerunbaukm I'c,
I'cY (yurenn! 3nauenns p,=50%; p.=30; p=10%; K=1,3; Z=1,15)

V nenbHast MomHOCTb (BT/M)
KM 5 M IIPU OCBEIIEHHOCTH (JIK)
01 20 310 | 1 50| 75 100
1 2 3 4 5 6 7 8
25-35 3 5,2 92 | 119 | 174 | 21
6-8 35-50 2,6 4,7 74 | 10,8 | 15 | 19,1
50-65 2,4 4,4 6,4 98 | 138 | 17,5




Oxonuanue maoauyvl

1 2 3 4 5 6 7 8
65-90 2,2 41 6 9,1 12,7 | 16,3
90-135 2 3,8 54 83 | 11,7 | 14,9
136-250 1,8 3,5 5 7,7 | 10,8 | 13,8
250-500 1,7 3,2 4,7 7,1 9,9 | 12,7
>500 15 2,8 4,1 6,3 88 | 11,4
50-70 2,7 4,9 7,4 10,6 | 15,1 20
70-100 2,4 4,5 6,3 9,7 13,6 | 18,6
100-130 2,2 4,1 5,7 88 | 12,5 16,2
8-12 130-200 2 3,7 51 8 11,5 | 14,6
200-300 1,9 3,4 4.7 7,4 | 10,6 | 13,3
300-600 1,7 3,1 4.4 6,8 | 9,7 | 12,4
600-1500 1,6 2,9 4 6,2 8,8 | 11,2
>1500 1,4 2,6 3,6 55 7,9 10
130-200 2,4 41 6 9 146 | 19,5
200-350 2 3,6 5 7,8 | 11,2 15
12-16 350-600 1,7 3,1 4.4 6,8 9,9 | 13,2
600-1300 | 1,5 2,8 4 6,2 | 9,1 | 121
1300-4000| 1,4 2,4 3,6 54 8 10,7
>4000 1,3 2,2 3,2 5 7,1 9,5
Tabnuya 11.12

YaejJbHasi MOIIHOCTH 00111€r0 PABHOMEPHOI0 OCBEIleHUs IIPU OCBEIIeHHOCTH

100 ak. CBeTnabauku ¢ Jamnamu JAPJI (yurensl 3Hauenus p, = 50%; p. = 30;
p=10%; K=13; Z=1,15)

VY nenpHast MOITHOCTB JIUISl CBETUIILHUKOB
KM 5 M (Bt/Mm THa)
™M oM m a9) Q 8 o ol s2)
= | 32 |2B|2z|p28|Eudis
WY | 0 | O | E0R | maead®H
= o oo |l eSS |0l |onNoSOdN
S | S8 || 58| B8 E5EES
A~ éf 8 A [y 8 8 A
1 2 3 4 5 6 7 8
50-65 13 7,3 8,3 6,7 16,3 11,2
65-90 11,2 6,8 7,2 6,3 13,7 9,9
6-8 90-135 9,4 6,2 6,5 5,9 11,3 8,8
135-250 7,9 5,6 5,9 5,3 9,2 7,5
250-500 6,7 5 5,2 4,9 7,2 6,4
>500 5,4 4,5 4,6 4,3 5,7 5,3
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Oxonuarnue mabauyvl

1 2 3 4 5 6 7 8
70-100 15,8 7,9 10,6 7,4 20,8 13,7
100-130 13,1 7,4 8,4 6,8 16,5 11,2
130-200 11,2 6,7 7,1 6,2 13,4 9,9
8-12 200-300 9,3 6,1 6,4 5,7 10,9 8,7
300-600 7,8 5,5 5,8 5,3 8,8 7,4
600-1500 6,2 4,8 51 4,7 6,8 6,1
>1500 5,3 4.4 4.5 4,2 5,4 5,1
130-200 16 8 10,8 7,5 21,4 14
200-350 12,4 7,1 8,1 6,5 15,3 10,7
12-16 350-600 9,4 6,2 6,4 5,8 11,3 8,7
600-1300 7,5 5,4 5,7 5,2 8,7 7,3
1300-4000 6 4.8 4,9 4,6 6,5 5,7
>4000 5,2 4,3 4.4 4,1 5,2 4,9
Tabruya 11.13

YaejJbHasi MOIIHOCTH 00111€r0 PABHOMEPHOI0 OCBEIleHUS ITPU OCBEIIeHHOCTH
100 k. CBeTHIBHUKH C JIOMHHECHEHTHBIMH JaMnaMu (YYTeHbI 3HAYEHHS P, =
50%; p.=30; p=10%; K=15;Z2=1,2)

V enbHast MOLHOCT (BT/M?) [1s TPYIII CBETHIBHIUKOB U THIIOB JIAMII

h, m S, o rpymmna 1 rpymnmna 2
oo - = - 8
0 < 9 n - A o o o
! <t o 0 <
g | BE |[2&| 8| g | 2E |2 | ¢
. 0 O He | 9 g B = X o
o © © E 1| ®o© o =9 = S¢
3 Xe) R | =22 Y S . | 95 =
b | 99 |82 | 52| & | §o | 28 :
= I LA = = T L@ Q
e | BE| S e | 2| 2
25 | B < | B B
10-15 9,8 11,0 12,4 | 14,9 8,7 9,9 11,6 13,4
15-25 7,8 8,7 9,7 11,2 7 8,1 9,2 10,7
2.3 25-50 5,8 6,8 7,5 8,6 5,7 6,6 7,4 8,6
50-150 4.4 54 6,0 6,9 4,5 5,3 6 6,9
150-300 4,0 4,7 5,2 6,1 4 4,7 5,3 6,1
>300 3,6 4,1 4.7 5,4 3,4 4 4,5 5,2
10-15 13 15,2 17,6 20 14,8 15,2 16,2 | 18,4

15-20 11,6 13,6 15,5 18 11,3 12,5 14,2 | 159
20-30 9,9 11,2 13,0 | 15,6 8,4 9,7 11,3 | 13,3
3-4 30-50 7,7 8,6 10 12,1 6,8 7,9 9 10,3
50-120 5,5 6,4 7,4 8,4 5,5 6,4 7,3 8,4
120-300 4,4 5,2 5,9 6,7 4,5 5,2 5,9 6,8

>300 3,6 4,1 4,7 5,4 3,4 4 4,5 5,2

10-17 15 17,3 20,1 22 18 18,6 19,7 22

17-25 13,6 15,8 18,2 20 15,5 16,4 17,2 | 19,6
4-6 25-35 12,4 14,4 16,5 | 18,5 | 12,7 13,7 15 16,8

35-50 10,8 12,1 14,2 | 15,8 9,2 10,5 124 | 141
50-80 8,5 9,5 10,5 | 11,8 7,4 8,6 9,8 11,2
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Tabnuya 11.14

YaeabHass MOIIHOCTDH oﬁmero PABHOMEPHOIO OCBCIICHUA IIPHA OCBCICHHOCTH

100 ak. CBeTHJILHUKH € JIOMHUHECHEHTHLIMH JIaMNaMu (YYTeHbI 3HAYEHHUS p,, =
50%; p.=30; p=10%; K=15; Z=12)

Y nenbHast MOIHOCTb (BT/M®) 1151 FPYII CBETHIIHUKOB U THIIOB JIAMIT

h, m S, M? rpymma 1 rpynma 2

22 | s S| s 8

@ < o o) - 1 oNe] .

© 155 2E|gg| & | 25 |EE| 2

S | 88 |HZ2|®8| ¢ | 58 | 5=| &

5 - - Q| = ¥ T = =

h | 99 | 8%® | =sE| & | §o | 29 :

= ¥ v - = = ' F | A9 o

RE | KE| T =2 | =8| X

2= | B x| = =
10-15 8,8 10,3 | 11,6 | 133 | 9,6 10,9 125 | 14,6
15-25 7,1 8,4 9,4 151 7,6 9 10 11,6

2.3 25-50 57 6,7 8,7 8,9 6,1 7,2 8,1 9,4
50-150 4,5 54 6,1 7 4,9 5,8 6,6 7,6
150-300 4,1 4,8 55 6,3 4,4 5 57 6,6

>300 3,9 4,5 5 57 3,9 4,5 5 5,9

10-15 12,6 14,5 16,3 19 14,2 18,4 21 24
15-20 10,3 12 13,7 | 15,8 | 11,2 14,5 16 18,6

20-30 8,7 10,1 115 13 9,5 10,8 12,5 | 14,5
3-4 30-50 7,2 8,3 9,5 10,9 7,6 8,9 10 11,4

50-120 5,5 6,5 7,4 8,6 5,9 7 7,8 9,1
120-300 4,5 5,3 6,1 7 4,8 5,7 6,5 7,5

>300 3,9 4,5 5 5,7 3,9 4,5 5 5,9

10-17 16,3 18,3 20 24 21 26 28 30

17-25 13,5 15,3 171 | 19,7 | 15,6 20 23 27

4-6 25-35 10,9 12,5 14,6 | 15,8 12 16,1 17,2 20
35-50 9 10,9 12,3 14 10,3 11,7 13,8 16

50-80 7,6 8,9 9,9 11,5 8,1 9,5 10,7 | 12,3
80-150 6,1 7,1 8,1 9,5 5,3 7,8 8,8 10,2
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Tabnuya 11.1.15

JlaHHble 1J151 pacyeTa NapaMeTPOB OCBETUTEIbHBIX YCTAHOBOK MEXaHUYeCKUX U
HHCTPYMEHTAJLHBIX IEX0B NPeNPUATHI CTAHKOCTPOUTEILHONH U MHCTPYMEH-
TajdbHol nmpombiiienHocTu (E, = 300ak, K, = 1.5, H,=8,0m, nByxJiaMmnoBbIe
CBeTHJILHUKHU MoIHOCcThI0 2X80 BT)

= § o = . THI CBETUIBHHUKA
o = = = 2 8 |ng J10,0J10, | JIOY I1y-25, JICIIC
= S8 | 2os|BE |24 , .
% o = E = X % E % E = - nOs LB
3 o 3 E 5 © & ¢ %E o 8 =5 & :@Sw_q‘ E 2 :ﬁsw_q‘
= B g 23| 2oE |pE=|S0aE5|EEE|SE|ES|EEE|S 5
e 3 = fEa| 25T |E3 E=C|R2E| R5E|ZE 35| RSE| R85 &=
A 5 e g B =22 | Eo o';f“ozgozr: HE I = Uzg o T E|R E&
S| E€ | E | ESE 2% [8%F [B=zF g2 |REMmEzR|825 RER
S| 2€° |5 | g5 |88 |Ew (52 |52%72 |52 |5E87 | ¢
< S £ 2 S |Fa [2E | 2E ZE |2 E
6X9 1 v 2 1,5 6,0 5,0 29,7 2,8 16,6
2
6X12 | 1lwm 2 2,0 8,0 5,7 - 25,3 2,9 12,7
2
6X15 2 2 2,5 10,0 6.8 - 24,1 3,3 - 11,7
3 3 2,0 5,5 55 5,2 3,0 23,7 2,75 1,5 12,4
6X18 2 2 3,5 11,0 6,9 - 20,4 4.0 - 12,0
3 3 2,0 7,0 7,0 5,5 3,7 21,8 2,75 2,5 11,9
6X21 2 2 4,0 13,0 7,5 - 19,2 4.4 - 11,2
3 3 2,5 8,0 8,0 6,5 3,7 21,4 3,3 2,6 11,7
4 4 2,0 5,0 7,0 4.7 3,7 21,4
6X24 3 3 3,0 9,0 9,0 7,5 3,7 20,8 3,7 1,9 10,4
4 4 2,0 6,0 8,0 55 3,7 20,6 2,5 2,35 10,8
6X30 3 3 3,5 11,5 | 11,5 4,3 2,6 10,8
4 4 3,0 7,0 10,0 3,5 1,6 9,1
4 5 2,0 6,5 6,5 2,5 1,9 10,6

Tabnuya 11.1.16
PexoMenayeMoe YMCJI0 TUHUH JIOMHHECIIEHTHBIX CBeTHJIILHUKOB HA MPOJIET B
MeXaHHYeCKHUX M HHCTPYMEHTAJIbHBIX Iexax

s 5 KonnuecTBo cBeTAMMUX JIMHUNA
2 = 2| 3 | 4 | 2 | 3 | 4 ] 2 | 3 | 4 | 5
o = OCBEIIEHHOCTb, JIK
' < & =
=
S £ F 300 400 500
a O
m 3
4 A A A
6 B B B
6X9 8 B B T
10 B B T
4 A A A
6 B B T
6X12 8 B B T
10 B T T
12 B T T
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[Ipumeuanue: A — mud¢ysusie cernnbHuku THIOB JIZ10, OZ10, JIOY; I' —3epkanbHble CBETUIIb-
Huku tanos [1Y-25,JICTI01; B —kak auddy3Hble, Tak U 3epKaTbHbIC CBETHIILHUKH.

Tabnuya 11.1.17
TexHunueckue JAHHBbIC IIOMUHECHCHTHbBIX JIaMII
= . CBeToBoit MOTOK (71M) JliHa JaMIie,
ULl - nocie 1004 ro )
- | E 5| B peHUS MM =
Tun 2 |og|l = g
8 | £ 2| S« | HOMH- |MHHH-|pacueT 0e3 co z < IoCT, TY
FlAMIIRT E 5 i = HaJIbHBIN | Mallb- | HOE€ | IUTBIPh- | IITHIPb- é‘[
§ T E| HBIM | 3HAa- | KOB KaMu
yeHye
JIJII65-4 | 65 | 110| 0,67 | 3050 | 2745 2900 | 1500,0| 1514,2| 40 I'OCT 6825-91
JIJ165-4 3570 | 3210 3390
JIXB65-4 3820 | 3435 3630
JITB65-4 3980 | 3580 | 3780
JIb65-4 4550 | 4095 | 4325
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Oxonuarnue mabauyvl

1 2 3 4 5 6 7 8 9 10 11
JIJI80-4 | 80 | 102| 0,865| 3560 | 3200 | 3380 | 1500,0| 1514,2| 40 I'OCT 6825-91
JIJ180-4 4070 | 3660 | 3865
JIXb80-4 4440 | 3995 | 4220
JITE80-4 4440 | 4165 | 4300
JI80-4 5220 | 4695 | 4960

Tabnuya 11.1.18
3nauvenust ko3pPpuunenta Kp
MortHOCTh TaM1ibl, BT 40 65 80 150
Kp 1,74 1,16 1,0 0,65

IIpumeuanue. [TIpu nomomru amn 150BT ucnonb3yercs namna Tuna JIXB, Tak kak gamma JIb qanHo# Mor-

HOCTH OTCYTCTBYCT.

Tabnuya 11.1.19
3navenus ko3puuuenta KE
OCBeIEHHOCTb, 300 400 500
JIK
Ke 1,0 1,33 1,67
Tabnuya 11.1.20
BapuanTt 3ananus Ne 1
Bapuant | 1 2 3 4 5 6 7 8 9 10
|, m 60 62 64 66 68 70 72 74 76 78
b, m 16 14 12 10 10 12 14 16 10 12
h, m 12,5 12
Tabnuya 11.1.21
BapuanTt 3ananns Ne2
Bapuant | 1 2 3 4 5 6 7 8 9 10
|, m 72 70 68 66 64 62 60 62 64 66
b, m 12 14 16 14 16 18 20 20 14 12
h, m 7,6 8
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