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Lenb Da6OTI)IZ O3HAKOMJICHUC C OCHOBHBIMHU CBECTOTCXHHYCCKHMMH XapPAKTCPUCTUKAMHU,

OMpCACIIAIOIINMHA  YCIIOBUSA pa6OTI)I B MMPOU3BOACTBCHHBIX IMTOMCIICHUAX, C BUIAMU W CUCTEMaMU
MMPOU3BOACTBCHHOT'O OCBCIICHUA, Tp€6OBaHI/I$IMI/I CaHHUTApPHBIX HOPM Ha HIPOU3BOACTBCHHOC
OCBCHICHHUEC, METOJaMHU H HpI/I60paMI/I AL UCCIICAOBAHUSA CBCTOTCXHUYCCKHUX  XAPAKTCPUCTUK

HCTOYHHUKOB CBC€TA, CBETUJIIBHUKOB U CUCTEM OCBCIICHHA.

1. METOAUNYECKHUE YKA3ZAHUA

OcgerieHrie B TPOU3BOJICTBEHHBIX IMOMEIICHHUSIX XapaKTePU3yeTCss  IIeNIBIM  PSIOM
KOJIMYECTBEHHBIX M KAa4eCTBEHHBIX TOKazarenei. K KOJIMUYECTBEHHBIM TOKA3aTEIsIM OTHOCSTCS
JUIMHA BOJIHBI W3JIYy4CHHUs, CBETOBOW TIOTOK, CHJIa CBETa, SPKOCTh W OCBEHMEHHOCTh. K
KaueCTBEHHBIM MOKA3aTENsIM 3PUTEIBHBIX YCIOBUH paOOThI OTHOCATCS (DOH, KOHTpAacT 00BEKTa ¢
dboHOM, KO3(D(PUITMEHT TTyTBCAIINH OCBEIEHHOCTH.

J1rHa BOJTHBI A paBHa paCCTOSAHUIO, HpOfIZ[GHHOMy QJICKTPOMArHuTHBIM U3JIYYCHHUEM 3a

BpeMsI TIOJIHOTO Tepruoja Koyebanuit. OO01acTh AIEKTPOMAarHUTHBIX U3TYUEHHUH, JIexaras MexIy
00JTacTIMH PEHTIC€HOBCKUX M PaIMOU3TYIE€HUI, HOCUT Ha3BaHUE 00IACTH ONTUYECKUX H3ITYYCHHH.
Yacte oOnmacTu ONTHUYECKMX W3NMydeHWH B mpenenax BosH ot 0,38 mo 0,76 MkM 3aHsTa
U3IIy4YEHUSIMH, KOTOpBIE, BO3JEHCTBYS Ha IJa3, BBI3BIBAIOT OIIYIIEHHE cBeTa. MakcumasbHas
CIEKTpajbHasi YYBCTBUTEIBHOCTH TIJjla3a 4YEJIOBEKAa HMMEET MECTO IpPU OCBEUICHUH CETYaTKU
MOHOXPOMATUYECKUM U3IYyYEHHEM C JUIMHOM BOJHBI 0,554 MKM.

CeeToBOii NOTOK @ - 3TO JIyYUCTBIM IOTOK, OLIEHMBAEMbI MO €ro JAEWCTBHIO Ha

CGHCKTHBHBIﬁ HpI/IeMHI/IK - IJjias.

EnuaMIa CBETOBOTO TIOTOKA - JIIOMEH - MPUHSATA COBEPIICHHO YCIOBHO. MeX Iy yCIOBHOU
eMHUIIC CBETOBOTO TOTOKA - JIFOMEHOM M DJHEPreTHYEeCKOW - BAaTTOM HMEETCS CIEeAyIoIee
cootHomenue: 1ium = 0,00161BT.

Cuna cBera / - mpOCTPAaHCTBEHHAs TUIOCKOCTH CBETOBOTO TOTOKA, PaBHAs OTHOIICHUIO
CBETOBOTO TIOTOKAa K BEJIMYMHE TEJIIECHOTO yIiia @, B KOTOPOM PAaBHOMEPHO pAaCIpE/IeICHO
u3nydeHue. EquHUIA CHITBI CBeTa - KaHZeNa.

I:d—CD:RzEa LKL, (D)
do

rae R - pacCTOSIHME OT UCTOYHHKA JIO TIOBEPXHOCTH, M; E - OCBEIIEHHOCTb, JIK.
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Tenecuslit yron o= S/R°, rie S - o0Giryqaemasi HOBEpXHOCTb, M



OcgemenHocTh E - IIJIOTHOCTD CBETOBOTO IIOTOKa II0 OCBEIaeMOM MMOBCPXHOCTH.

EnuHuma u3mMepeHust OCBEIIEHHOCTH - JIIOKC. OCBEIIEHHOCTh 3JICMEHTa TTOBEPXHOCTH MOKET OBIThH
ompeneneHa mo Gopmyme

_d® _1,cosp

E
ds R’

> K,

e dS - SIeMEHT MOBEPXHOCTH, OCBEIIAEMOil HCTOYHUKOM, M’ J, - CHJIa CBETa B HAIPABICHHH
JJIeMEHTa TOBEPXHOCTH, KI; f- Yrol MexXIy HOPMajbl0 K DIIEMEHTY TOBEPXHOCTH U
HalpaBJIEHUEM CUJIBI CBeTa; R - pacCTOSIHUE MEXJIY MCTOYHHKOM M OCBEIIAEMBIM 3JIEMEHTOM
MMOBEPXHOCTH, M.

JIyisi HaKJIOHHOM TMOBEPXHOCTH OCBEHIEHHOCTh OT TOYEYHOTO MCTOYHHUKA CBETA MOJXKET
OBITH OTIpejieNieHa Yepe3 TOPU3OHTATHHYIO OCBEIIIEHHOCTh

o dopmyne
P
E =E (cos0t—sin0) (2)
H
rjie 0 - yroj HakJOHa PacueTHOW TIOCKOCTH MO0 OTHOIICHHUIO K TOPU30HTAIBHON IJIOCKOCTH. 3HAK
T .
MHUHYC TIpH yCJIOBUH , O > 5 + 0o, TIC o yroJl MEX/Iy HalpaBJICHHUEM K PacyeTHOM TOYKE A U OCBIO

CUMMETpPUU UCTOYHHKA; P - paccTosiHME OT MCTOYHUKA CBETA JI0 TOYKH A 10 ropusonrtanu; H -
paccTosiHuEe OT UCTOYHHUKA JIO TOUKH A MO BEPTHKAIH.

SApkoctb B - MOBEPXHOCTHAS MJIOTHOCTh CUJIBI CBETAa B 3aJaHHOM HAIPaBJICHUH, PABHAS
OTHOLICHHUIO CWJIbI CBE€TAa K IUIOMIAJAM NPOEKIMU CBETALICKHCS IOBEPXHOCTH HA IUIOCKOCTb,
MEPIICHANKYJISIPHYIO TOMY K€ HaIpaBJICHHUIO.

Enunaunein spkocTu sSBisieTcst KZ[/MZ.

Koad¢dunuueHT oTpaxeHus p - OTHOIIEHHE OTPAaXEHHOI'O CBETOBOrO MOTOKa @,,, K

nagarouemy @,,, Ha IOBEPXHOCTh

_ omp
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nao

Pa3JII/I‘IHBIe Hpe[[MeTBI BUJIHBI HOTOMy, qTo CBeTOBOfI IIOTOK, OTpa)KeHHBII\/JI MU,
YaCTHYHO BOCHpI/IHI/IMaeTCSI TJIa3oM. BGJII/I‘II/IHap B 3aBHCHUMOCTHU OT IIBCTaA HOBerHOCTI/I
konebnercs B mpenenax ot 0,2 mo 0,85.

OOBeKT pPa3siIndCHUA - paCCManHBaeMBIﬁ npeameT, OTACIBbHAs1 €ro 4YacTb HIIHU

pa3nTMYUMBIN NeeKT (HampuMep, TOUKa, JTUHUS, 3HaK, ATHO, TPEIINHA, pUCKA, PAKOBUHA, BBIBOIBI



MUKpPOCXEM M JPYTUX PaaHoeTalei, a TakKe APYrhe IEMEHThI WIH Je()eKThl U3JeHs, KOTOpPbIC
TpeOyeTcs pa3inyarh B mpoIecce padoThl).

DoH - MOBEPXHOCTH, MPHIIETAIONIAs HEMOCPEICTBEHHO K OOBEKTy pa3M4yeHus, Ha
KOTOpoi OH paccmaTtpuBaerca. @oH cuutaercs cemibM npu p>0,4, cpennum npu p= 0,2 - 0,4 u
TEMHBIM - TP 3HAYEHUSIX p , MEHbIINX 0,2.

KonTpact o0bekra paznuueHusi ¢ GoHOM K, XapaKTepH3yeMblii COOTHOILICHHEM SPKOCTEH

paccmarpuBaeMoro o0bekTa u poHa, ompeaensieTcs mo Gopmye

K:|Bo - B,
B
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rne B, u By - COOTBETCTBEHHO SIPKOCTH 00BEKTA M (JOHA, KOHTpPACT 00BEKTA pPa3IHUeHUs ¢ JOHOM
cuntaercs 6onpmmM npu K > 0,5, cpeqaum npu K= 0,2-0,5 u mansim ipu K < 0,2 (00bekT 1 GpoH
MaJjio OTJIMYAIOTCS MO SIPKOCTH).

KoadduuueHnT mynbcaliuu  OcBEMIEHHOCTH K, - KpUTEpUl OIIEHKH OTHOCHTEIBHOMN

FJIY6I/IHBI KOHe6aHHﬁ OCBCIICHHOCTHU B PE3YJIbTATC U3MCHCHHUSA BO BPCMCHU CBCTOBOI'O ITOTOKaA
ra3opaspsiHbIX JIaMIl TpU TNHTAHUM WX TepeMeHHbIM TokoM.  Koaddumuent mynscammu
OCBEIIEHHOCTH (B %) ompexaensieTcs mo Gopmyre

Kn _ Emax _Emin 100,
2F

o
rae Ena,  Euwin, Ecp- COOTBETCTBEHHO MAaKCHMAJIBbHOE, MHHUMAJIbHOE MW CPEIHEE 3HA4YCHUE
OCBEIIIEHHOCTH 32 NepHO/] ee KojeOaHui, JIK.

B npou3BOACTBEHHBIX INOMELICHHUSIX IPUMEHSIOT TPU BHUJA OCBEIICHMS: ECTECTBEHHOE,

HCKYCCTBCHHOC, COBMCIIICHHOC.

EcTecTBEHHOE OCBEIICHHE HUMEET 0O0JIBIIIOE TUTHEHUYECKOE U MCHXOJOTHYECKOE 3HAUYEHHUE

JJI 9CJIOBEKaA. EcrecTBeHHBIN CBET B MPOU3BOACTBCHHBIX IMOMCHICHUAX CO3IACT Y pa6OTHI/IKOB
OIIYIIIEHWE HETOCPEJCTBEHHON CBSI3M C OKPY)KAIOLIeH MPHPOJIOH, MOBBIMIAET OOMEH BEIIECTB,
CIOCOOCTBYET JyYIlIEeMY Pa3BUTHIO OPTaHU3MA.

B neiictByromux Hopmax Ha ocBerieHue (CHull 23-05-95) omnpeneneno, yto momemnieHus
C MOCTOAHHBIM HPGGBIBaHI/IGM JIIOZICﬁ AOJKHBI UMCTb, KaK IpPaBUJIO, ECTCCTBCHHOC OCBCIICHUC.
be3 ecTecTBEHHOT0O OCBENICHUS JOIMYCKACTCS IPOSKTUPOBATh TMOMEIIEHUS, KOTOPBIC ONPEICTICHBI
HOPMAaTUBHBIMM JOKYMEHTAMH II0 CTPOUTEIBCTBY 3JAHUM U COOPYKEHUH OTIEIBHBIX OTpacieu
IMPOMBIIIJICHHOCTH, YTBCPXKICHHBIMW B YCTAHOBJICHHOM IIOPAAKE, a TaKXKE MOMCIICHHA,

PasMEIICHUE KOTOPBIX pa3pClI€HO B MOABAJIBHBIX U OKOJIBHBIX 3TaXKaX 3[[21HI/II>1 n COOPY)KGHHfI.



EcrecTBeHHOE OCBelIeHHE TIMOMEIIEHUS OLEHUBAIOT 10 BeJIMYUHE KOA(pHUIMEeHTa
ectectBeHHOU  ocBemeHHocT (KEO), paBHOro OTHOIIEHUIO E€CTECTBEHHOM OCBEIIEHHOCTH,
CO3/1aBaeMOil B HEKOTOpPOHW TOYKe 3aJaHHOW IUIOCKOCTH BHYTPH TIOMEIICHHsI CBETOM Heba
(HEMOCPENCTBEHHO WM TMOCJ€ OTpaXeHWil) E, K OJHOBPEMEHHOMY 3HAUEHUIO  HapyKHOMH

TOPU30HTATHHOW OCBEIIEHHOCTH, CO3/ITaBAEMOI CBETOM IOJTHOCTBIO OTKPHITOrO HEOOCBOA, E,

E
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JInst OCBeIIeHUsT MOMEIIEHUI €CTEeCTBEHHBIM CBETOM B CTE€HAX WIJIM MEPEKPHITHUSX 3aHUs
MIPEyCMAaTPUBAIOTCS CBETOBBIC MPOEMBI, 4Yepe3 KOTOPhIE CBETOBOW IMOTOK MPOHUKAET BHYTPb
noMmenieHus. B 3aBHCHMMOCTH OT THIA MPUMEHSIEMBIX CBETOBBIX MPOEMOB E€CTECTBEHHOE
OCBEIIICHUE TTOIpa3/eNIIeTcs Ha O0KOBOE, BepXHee, BEpXHee H OOKOBOE (KOMOMHUPOBAHHOE).
Hopmupyemas enmnuumna KEO, B coorBerctBuu ¢ Hopmamu CHull 23-05-95,
3aBHCHUT OT XapakKTepa 3pUTEIbHOW pabOThl, HAMMEHBIIETO pa3Mepa 00bEKTa PA3IMUCHUS U THIA
cBeToBbIX mpoemoB. 3HaueHusi KEO, permameHTHpyeMble HOPMaMH, NMPUBEICHBI B CIPAaBOYHBIX
JAHHBIX K JAOOpaTOpHOI padoTe.

CoBMEIIIEHHOE OCBEIICHUE - OCBCHICHUEC, IPU KOTOPOM HCAOCTATOYHOC II0 HOpMaM

€CTECTBEHHOE OCBEILCHHUE JOMOIHAETCS UCKYCCTBEHHBIM.
CornacHo JEHCTBYIOIIMM HOpPMaM TMpU NPUMEHEHUHU COBMEIIEHHOTO OCBEILIEHUI
HopMmupytoTcs kak BenmnunHa KEO, Tak M OCBELIEHHOCTb, CcO3JaBaeMasi OJHOBPEMEHHO

HCKYCCTBCHHBIM OCBCHICHUCM.

VICKYCCTBEHHOE _OCBEIIEHHWE  NpPEAyCMaTpUBAaeTCsl B TIOMEMICHUSX, B KOTOPBIX
HE/IOCTaTOYHO €CTECTBEHHOTO CBETa, WJIM Ul OCBEIICHUS TMOMEIICHWH B T€ Yachl CYTOK, KOT/a
€CTeCTBEHHBIH CBET OTCYTCTBYeT. VICKycCTBEHHOE OCBEIIEHHE TOoJpasensercs Ha padouee,
aBapuifHOE, OXpaHHOE M JeXKypHOe. ABapHilHOE OCBEUICHHE pa3/eisieTcss Ha OCBEIICHHE
0€30IMaCHOCTH M IBAKyaI[HOHHOE.

B neitictByrommx  Hopmax  23-05-95 B kauecTBE HOPMHPYEMOTO  IOKa3aTems
MCKYCCTBEHHOTO OCBELICHHS OTpEeTIeHa OCBEIEHHOCTb.

BennunHa HOPMHPOBAHHON  OCBEIIEHHOCTH YCTaHABIUBAETCS B 3aBHCHUMOCTH OT THIIA
MPUMEHSEMOTO MCTOYHUKA CBETa,  CHUCTEMBl OCBEIICHUS, TOYHOCTH 3PUTEIBHOW paboTHI,
HAaMMEHBIIETO pa3Mepa OOBEKTa pa3IMYCHHUs, XapaKTEPUCTHKH (oHAa M KOHTpacta OOBEKTa

pasnuaenus ¢ GoHoM. HopMbl  OCBeIIeHHOCTH TIpOou3BOACTBeHHBIX Tomernenuid (CHull



23-05-95) B 3aBHCHMOCTH OT pa3Mepa OOBEKTa pazIUYCHHS pPa3/IeJICHBl Ha BOCEMb Pa3psioB.
Pazpsaet ot I 1o V pa3dutel Ha 4eThIpe MOJpa3psia B 3aBUCHMOCTH OT KOHTpacTta OOBeKTa
paznuyeHus ¢ GOHOM M XapaKTEPUCTHKH (OHA.

VICTOYHUKH WCKYCCTBEHHOTO CBETa MO  MNPUHIUIY MpeoOpa3oBaHUS AIEKTPUICCKOM

SHEPTUU B DHEPTUIO BUIMMBIX M3IY4YE€HUH, T.€. B CBETOBYIO, JICNSATCS HA JBE OCHOBHBIC TPYIIIIHI:
TEIUIOBBIE U paspsiaHbie. K TeMIOBBIM UCTOYHUKAM OTHOCSITCS JIAMITBI HAKAIWBAHUS, B TOM YHCIIE
rajJloreHHble, a K pa3psIHbIM - JIAMIIBI JIIOMHHECIEHTHbIE (BBICOKOTO W HH3KOTO IaBIICHHS),
HaTpUEBBIC, KCEHOHOBHIE. IIpM  CpaBHEHMHM  HCTOYHHKOB  CBETa, MHCIIOJIb3YEeMBIX B
MIPOM3BOJICTBEHHBIX 3aHUAXK, HanOoJiee BaXKHOE 3HAUCHHE UMEIOT CIIETYIONIIe MOKa3aTelu:

1. CseroBas oTmaya, T.e. M3JIy4aeMblii CBETOBOW IMOTOK Ha EIUHUIYy NOTPeOsseMoil
MOIITHOCTH, JIM/BT.

2. Cpok cmy»OBbI JIaMITBI, 4.

3. Equan4Has MOITHOCTG JaMIkl, BT.

4. IIBeTHOCTD (CHEKTPAIBHBIN COCTaB) U3IYUECHHUS.

Kpome ykazaHHBIX MMOKazaTeleil IMEIOT 3HaYeHHE CIIOCOOHOCTh JIaMIT OBICTPO 3aropaThCs
MOCJIe TIOTAaCaHUs BCIIEACTBUE OTKIIIOYCHHS MHUTAHUS, YMEHBIIEHHE CBETOBOTO MOTOKAa K KOHILY
CpoKa CIy)Obl, BIMSHHE Ha CBETOBBIE XapAaKTEPUCTHKH YPOBHS M KOJIEOaHWH HampsHKeHUH,
BIIMSTHHE TEMIIEPaTyphl Ha pabOTy JIaMIl, CTOUMOCTb JIaMI U JIpyTHeE.

HecMmoTpst Ha yCOBEpIIEHCTBOBAaHHME JIAMIT HAKAJIWBAaHUS, [0 HACTOSIIETO BPEMEHH HE
YIAJIOCh YCTPAaHUTh LENBIH pSAA MPUCYIIMX MM HENOCTaTKOB. K WX YHMCIy OTHOCATCS HU3Kas
cBeToBas otnada (7 - 22 nM/BT), HEO0mbmION cpok ciayxObl (1 - 2,5 ThIC.Hac), CHILHOE BIUSHUE
HaNpsOKCHUS TMUTAaHUS Ha CPOK CIYXObl W cBeToBOM moTok. Tombko 1 - 3% moTpebnsiemoii
JaMITaM{ HaKaJIMBaHUS JIEKTPUYECKOH SHEPTUH MPEBPAIIAETCS B DHEPTUIO BUAMMBIX U3ITyUEHHH.

Pazpsabie nammbl UMEIOT 00BN cpok ciyxkObl (10 10 ThIc. yacoB). CBeToBasi otaayda
Pa3pAIHBIX JIAaMI TaKXKe 3HAYUTENBHO BBINIE, YeM Yy JIaMIl HakaquBaHUS W coctaBisier 50 - 120
am/Bt.  OpHako paspsiaHbIE JaMIlbl YyBCTBUTENBHBI K CHIDKCHUIO HANpPSOKCHUS NUTAHUA, a
paspsgHble JIAMITBl HU3KOTO JIABJICHHUS, KPOME TOTO, YYyBCTBHTEIbHBI M K YMEHBUICHHIO
TeMIeparypsl Bo3ayxa Huxke +10° C.

Be3bIHepIIMOHHOCTh M3ITyYeHHS Ta30pa3psgHbIX JIaMI MOJKET NMPUBECTH K IMyJIbCALUU
CBETOBOTO IMOTOKa W TIOSIBIGHHMIO TaK Ha3bIBaeMOro crpobockomuueckoro sddekra,
3aKITIOYAONIETOCS B MCKAXEHUU 3PUTEIHHOTO BOCIPHUATHS BPAIIAIONIUXCS WIA CMEHSIOIIUXCS
O00BEKTOB B MEJBKAIOIIEM CBETE, BOSHUKAIOUIEM MPU COBIAJACHUU WM KPAaTHOCTH YaCTOTHBIX

XapaKTePUCTUK 0OBEKTa U UCTOYHHKA.



B neicTByromux HOpMax yKa3aHO, 4TO JJIsS OCBELICHUS MPOU3BOJCTBEHHBIX U CKIAJICKUX
MOMEIIEHHH, CIeyeT UCIOJb30BaTh, KaK MPaBHIIO, HanOOJIee AKOHOMUYHBIC Pa3psIHbIC JIAMITBI
HU3KOro W BhICOKOTO naBiieHusi (momunecuentusie JIb, JIJILL, JIBLT, ayrossie pryrusie [PJI,
Metatoranorenusie MI'JI, HatpueBbie Bbicokoro nasienust HJIIBJ[). B ciyuae HeBo3MOXHOCTH
WIA TEXHUKO-KOHOMHUYECKOW HELENeCOOOpasHOCTH  MPHUMEHEHHUS pa3psAIHBIX HCTOYHHUKOB
CBETA JOIYCKAaeTCs MCIOJIb30BAHME JIaMII HAKalWBaHUsA. [l MECTHOTrO OCBELIECHHS KpOMeE
pa3psAIHBIX UCTOYHUKOB CIIEIYET UCIOJIb30BaTh JIAMIIBI HAKAJIMBaHUS, B TOM 4YHCIIE TaJIOT€HHBIE
mamnsl  MIJI.  IIpuMeHeHME KCEHOHOBBIX JIAMII BHYTPH IIOMEIIEHUS HE JIOIYCKAaeTCs.
CpaBHuUTENbHAs XapaKTepUCTHKAa MCTOYHUKOB CBETa IPUBEJEHA B CIPABOYHBIX JAHHBIX K
naboparopHoii paboTe.

Cy1iiecTByrolue UCTOYHUKH HCKYCCTBEHHOT'O OCBEIEHHS CYIIECTBEHHO OTJIMYAOTCS
[0 CHEKTPaJbHOMY COCTaBy W3JIy4eHHUS. XapaKTEPUCTUKOW paCHpENeNeHUs HU3JIydEeHHs 110
CHEKTPY SBJISIETCS CHEKTpabHAs IJIOTHOCTH JIYYHCTOIO IIOTOKA
ol1)=12) ),
d(2)

CHGKTpaJIBHYIO IUIOTHOCTH JIYYHUCTOI'O IMOTOKAa HMCTOYHHKA QD(A) MOJXHO OIpCACIUTh I10

dbopmyie
Uy (%)
o(a)==275 )
g,(1)
Bemnmunny Up MOXHO — U3MEpUTh  (DOTONIPHEMHHUKOM, YCTAaHOBJICHHBIM  3a

MOHOXPOMATOpPOM, KOTOPBIM BBIIEISAET TOJBKO Ty YacTh MU3JIy4EHHUs HCTOYHUKA, KOTOpPas
NPUXOJUTCSA HA OMpPEJCNCHHYIO JIMHY BOJHBL. DyHKIUS g,(A) MpU BHINOIHEHUH Ja0OpaTOPHOM
paboTHI 33/1a€TCSI B UCXOAHBIX JaHHBIX.

Ha npubopocTpouTenbHBIX MPEINPUATHSIX IS UCKYCCTBEHHOTO OCBEIIECHHUSI MCIIONB3YIOT
pa3nuyHble  CBETWJIBHUKH, TMPEACTaBISIONIMEe CcO00M KOMOWHAIIMIO HWCTOYHHMKAa CBETa C
OCBETHUTENBHOHN apmaTypoil. OcBeTuTeNnbHasl apMarypa MpeiHa3HaueHa Ui epepacipeeaeHus u
HaNpaBJICHUsI CBETOBOTO MOTOKAa B HEOOXOAMMOM HAIPaBICHUH IS 3aIIUTHI TJ1a3 OT YpEe3MEPHOU
SPKOCTH HCTOYHUKA CBETA, MPEJOXPAHEHUs HCTOYHMKA OT MEXAHWYECKUX MOBPEKICHUU U
3arpsI3HEHUs, a TaK)Ke JUIS KPEIUICHUSI NCTOYHUKA U II0JIBEJICHUS K HEMY dJIEKTPUYECKOTO TOKa.

OCHOBHBIMM ~ CBETOTEXHMYECKMMHU  XapaKTEpPUCTUKAMHU  CBETUJIbHUKA  SIBJISIOTCS:

KOA((UITUEHT TIOJIE3HOTO JISHCTBUS, 3alIUTHBINA YTOJI, CBETOPACIIPEICTICHIE U KPUBAs CUITBI CBETA.



KpuBast cuimbel cBeTa TMOKa3bIBaeT paclpelelieHHe CHIbl CBE€Ta OT HWCTOYHHKA B
npocTpaHcTBe. Pacmpenenenne cuitbl cBeTa OOBIYHO MPEICTABISIOT B BUJE TaOIMIl HWiK rpadukoB
(puc.1), Ha KOTOpPBIX KpUBBIE H3MEHEHHs CUJIBl CBETa IPEJICTABICHBI B TOJSPHON CUCTEMeE
KOOPJIMHAT.

Pacnipenenenue cuibl cBeTa CBETWIHBHMKOB BO3MOYKHO OIPENEIUTh SKCIEPUMEHTAIBHBIM
nyreMm (puc.2). Eciu BenmuynHa TEIECHOTO yrila @ COXPAaHSIETCs MOCTOSIHHOM, TO B COOTBETCTBHH
¢ dopmymoir (1) cuma cBera OymeT MPOMOPIMOHATBLHA BEIWYHMHE CBETOBOTO MOTOKA d F,
KOTOPYIO MOKHO M3MEPUTH (POTOTIPUEMHHUKOM.

0

Puc. 1. TunoBbsle KpUBBIE CUJIBI CBETA CBETHJILHUKOB: K - KOHIIEHTpUupoBaHHas; I - rimyookasi; /1
- kocuHycHas; JI - nonymupoxasi; M - paHomepHast; LI - mupoxas; C - cuHycHast



Puc. 2. Cxema usmepeHus pacupeieleHus: CUIbl CBETa
B MMPAKTUKE MPOCKTUPOBAHUA OCBCTHUTCIBHBIX YCTAHOBOK IPOMBIIIJICHHBIX HpeZ[HpI/ISITI/Iﬁ

UCIIONB3YIOTCSl _JBE CHCTEMBI OCBELICHUS : CHCTeMa OOLIero M CHCTeMa KOMOMHHPOBAHHOTO
OCBEIICHUS.

CucremMa o0OmIEro OCBEIIEHHs NpeIHAa3HAUYCHAa HE TOJBKO ISl OCBEIIEHHS pPaboumx
HOBGpXHOCTeI\/JI, HO W BCCTO IMOMCHICHUA B LCJIOM, a NTO3TOMY CBCTUJIIBHUKU O6IH€FO OCBCILICHUA
OOBIYHO Pa3MEIIAIOTCS IO MOTOJIKOM IIOMENICHHs Ha JOCTaTOYHO OOJBIIOM PACCTOSHUH OT
pabounx MOBEPXHOCTEH.

Cucrema KOM6I/IHI/IpOBaHHOFO OCBCIIICHHUA BKIKOYA€T B cebg Kak CBCTHUJIBHUKH,
PACIIOJIO’KCHHBIE HEMOCPEACTBEHHO Yy pabodero Mecra W IpeJHAa3HaYeHHBIE ISl OCBEIICHHS
TOJIBKO JIMINB pa0ouell MOBEPXHOCTH (MECTHOE OCBEIICHHE), TaK M CBETHJIHBHUKH OOIIEro
OCBCHICHUA, NMPCAHA3HAUCHHBIC JId BBIPpABHUBAHUA PACHPCACIICHHUA APKOCTH B IMOJIC 3PCHUA U
CO3JIaHUsI HEOOXOJMMOM OCBEIEHHOCTH IO MPOoxoaM nomerieHus. CrucrteMa KOMOMHUPOBAHHOTO
OCBCILICHUA 0OBIYHO XapaKTCpU3yCTCA IMOBBIIICHHBIMU IICPBOHAYAJIbHBIMHU 3aTparaMyd Ha
00OpyIOBaHHE 110 CPAaBHEHHIO C CHCTEMOH 0OIIero ocBemeHus. Tak Kak YCTaHOBIICHHAs
MOIIMHOCTh MCTOYHUKOB CB€Ta B CUCTEMC KOM6I/IHI/IpOBaHHOFO OCBCILICHUA 0OBIYHO 3HAYUTEIHHO
MCHBIIC MOIITHOCTH MCTOYHHUKOB IIPHU OJHOM O6IH€M OCBCIIICHHUU, B 0COOEHHOCTH IIPpHU BBICOKHX
3HAa4YCHUAX HOpMI/IpOBaHHOI\/JI OCBCHICHHOCTHU, TO pacXxod JJICKTPOOHCPTHUHU B YCIOBUAX CUCTCMBI

KOM6I/IHI/IpOBaHHOFO OCBCHICHUA MCHBIIEC, UCM B YCJIOBUAX CUCTCMBI O6III€FO OCBCIICHUS.



2. OMUCAHUE JJABOPATOPHOM YCTAHOBKH

HJ’ISI OKCIICPUMCHTAJIBHOTO HCCICIOBAHUA €CTECTBCHHOM 1 I/ICKYCCTBGHHOﬁ OCBCIIICHHOCTH
Ha pabodell MOBEPXHOCTH B 3aBUCHMMOCTH OT Pa3iIMUYHBIX ()AaKTOPOB MPHUMEHSETCS CIelnaIbHas
YCTaHOBKAa. YCTaHOBKa BKIIOYAeT B ceOs MCCIEMyeMblil CBETWJIBHUK C JIAMIIOW HaKaJMBaHUS,
CBCTHJIBHUK C JIIOMHUHCCICHTHBIMHU JIaMIIaMH, H3M€pHT€J’IBHBIﬁ 010K JIFOKCMCETpa, CEJICHOBBIM
($OTOIIEMEHT JIIOKCMETpa, IITATUB JUIS KperuieHus (OTO3JIEMEHTa, YriIoMep Ul YCTAaHOBKU U
3aKperuieHusT (pOTOdIIEMEHTa 10/ 33JaHHBIM YIJIOM OTHOCHTENIBHO HCCIIEIyeMOTO CBETHIIFHHKA,
perymupyemMyio pabodyro IMOBEPXHOCTh, KOTOPAsk MOKET OBITh YCTAHOBJICHA ITOJ[ HYXKHBIM YTJIOM
HaKJIOHA 6, TOPH30HTAIBHYIO pab0dyt0 TOBEPXHOCTD.

Jlokcmerp KO 116 mpeaHasHayeH A8 M3MEPEHUsS] OCBEIIEHHOCTH, CO3JaBaeMOi

€CTECTBEHHBIM CBETOM U HCKYCCTBEHHBIMH HCTOYHHMKaMH ceera. Ilkaner mpubopa
HEpaBHOMEpHBIE, TpaJyMpOBaHbl B JIIOKcax: ojHa wmkaga umeer 100 nenenuii, Bropas - 30
nenenui. Otmerka "5" mxkansl 0 - 30 u ormerka "20" mkanel 0 - 100, cooTBercTBYyIOIIME
HaYaJIbHBIM 3HAYEHUSM JHAa30HOB U3MEpPEHUH, OTMeueHbl TOUKOoH. Ha O0KOBOW CTeHKe KopITyca
M3MEPHUTENBHOTO OJIOKa pacloyiokeHa BHIIKA Ui MPHUCOEIMHEHHS CEICHOBOTO (hOTORIIEMEHTA.
Jlnst yMeHbIIEHUSI KOCHHYCHOM MOTPEIIHOCTH MPUMEHSIETCSl HacaaKka Ha (JOTOIIEMEHT, COCTOSINast
u3 moiycdepsl,  BBINOJIHEHHOW U3 0eloil cBeTopaccenBaroliei TmiacTMaccel.  Hacanaka
obo3Hauaetcst OykBoi K. Jra Hacagka MpUMEHSETCST HE CaMOCTOSITENIbHO, a COBMECTHO C OJTHOM
U3 TpexX Jpyrux Hacajok, uMermux oboszHadenue M, P, T. Otu Tpm Hacagkm COBMECTHO C
Hacaakoil K o0pa3yroT Tpu MOTIOTUTENS ¢ OOIMM HOMHUHAIBHBIM KOA()(OUIIMEHTOM OCITa0IeHUs
10, 100, 1000, COOTBETCTBEHHO, U IPUMEHSIOTCS IS pACIIUPEHUS JUana30Ha U3MEPEHUH.

MoHoXxpoMaTop NpeaAHa3sHauYCH JId pa3jIoOKCHHUA CBCTOBOTO IIOTOKA, CO34aBacMOro

UCCIIElyeMbIM ~HUCTOYHHUKOM CBETa, Ha OTJENbHBIC JUIMHBI BOJH. Tpelyemas JUIMHA BOJHBI
YCTAaHABJIMBAETCA B COOTBETCTBUM C I'PAaJyMPOBOYHOM KPUBOW IPU IMTOMOIIU MUKPOMETPHUYECKOTO

Oapabana. J[nama3oH ycTaHaBIMBaeMBIX JTUH BOJH 0,36 - 0,8 MKM.

bnok nuranus bB-2-2 mpenHasHaueH JUIs MUTaHUS (POTOIIEKTPOHHOTO YMHOKHUTEIS U
IpPEeACTaBIsACT COO0M CTaOMIN3aTOP MOCIEAOBATENbHOTO TUIIA C yHpaBIEHHEM IO BeIXody. Ha
MEPEHIOI TaHeNb OJIOKa BBIBEJCHBI BBIKIIOYATENh HAMPSDKEHUS CETH, IEepeKIouaTenb JUis
BKJIIOUEHUSI BBICOKOTO HAIPSDKEHMsI HA BBIXOJE U PYKOATKH, C MOMOIIBIO KOTOPBIX
yCTaHaBIIMBaeTCs TpeOyeMoe HaNpsKeHNEe Ha BBIXOJIE.

qDOTOBJICKTDOHHBIFI YMHOXUTEIIb CIIYXXUT A H3MCPCHHA CBCTOBOTO H3JTYUCHUSA. On

MpeJICTaBIsIeT co00i (POTOAMEKTPOHHBIH TPUOOp, TPEeoOpas3yIOIIHii CBETOBOEC U3IYYCHHE B



AIIEKTPUYECKHI CHTHAJI 32 CYET SIBICHHWsS  BHEIIHEro  (oTodJeKTpuiyeckoro sddexkra u
BTOPUYHOM DIEKTPOHHOU SMHUCCHH.
Ha BbIX0 OTOIIEKTPOHHOTO YMHOKUTEIS BKIIFOYAETCS BOJIBTMETP.

Boaptmerp B7-27 npenHazHaueH A8 M3MEPEHMs] IOCTOSHHOIO M NEPEMEHHOIO

HaIpsSDKEHUH, COIPOTUBIIEHUS, ITOCTOSHHOIO TOKA, TEMIIEPATypbl; MOXET MCIOJIB30BATHCS B
KauecTBE HU3MEpUTENsd HampshkeHuss Ha Bbixoge POY. Ha nuneBodl naHenu pa3MelieHbI
BBIKJTIOUATENh CEeTH MUTAHHs, NMEepeKiIouaTeNlb TPEAETOB M BHJOB M3MEpEHHUs, UU(POBOH

HHAUKATOP, KIIEMMbI JJIA MOAKITHOUYCHUA BXOJJHOI'O CUTHAJIA.



3. MOPSJIOK BBIIIOJTHEHUS JIABOPATOPHOM PABOTBHI

HccnenoBanue ecTECTBEHHONW OCBENIEHHOCTH B 3aBUCUMOCTH OT

PACCTOSHUS 0 CBETOBOI'O MpOeMa B HAPYKHOM CTEHE 3JaHUs

Jns uckmrouenus: Biausinug Ha KEO u3MeHeHuss BO BpeMEHU HApPY>KHOW OCBEIIEHHOCTH
MCCIIEIOBAaHUS 1[e7IeCO00pa3HO MPOBOJUTH C MOMOINBIO JIBYX JIOKCMETpoB. ONUH  JIFOKCMETP
YCTAaHABJIMBACTCA CHApPYXHU 3J1aHUs JUIl U3MEpeHus E,, a Opyrod - BHYTPU IMOMEIIECHUS IS
n3MepeHus E,.

IIpy HanmMuuM OJHOTO JIOKCMETPA H3MEPEHHUE OCBEIICHHOCTH CIIEAyeT IPOBOJIUTH B
CJHEAYIOLIEH OCIEA0BATEIIBHOCTH:

1. BBIKJIFOYUTh HCKYCCTBEHHOE OCBEIIEHUE B TIOMEIICHUH.

2. YCTaHOBUTH JIIOKCMETP CHApPYXH 3/1aHUS U HU3MEPUTh OCBEIIEHHOCTh, CO3/1aBaEMYIO

HebocBoIoM (E,).

3. V3MepuTh OCBEIIEHHOCTh BHYTpH nomerieHus (E,, ) B HECKOJIBKUX TOUYKax. PaccTosiHue
R oT cBeTOBOTrO InpoemMa J0 KOHTPOJBHBIX TOYEK 3aJaHbl B BAapUaHTE, YKA3aHHOM
[IpENOAABaTENIEM.

4. Ucnonw3ys hopmyay (3), moacunrats KEO 1uis Kax10#l TOUKH.

5. Pe3ynbTarhl H3MepeHHiA, HOPMBI U PacyeThl BHECTH B Ta0II. 1.

6. [To moyyeHHBIM pe3yabTaTaM MOCTPOUTH rpaduk 3aBUCUMOCTH e = f(R)

Tabauua 1

P€3y.HI)TaTI>I HCCIIEIOBAHUS €CTECTBEHHOM OCBEIICHHOCTHU

Hopwmsbl Ha ocBelienue
Pe3ynbTaTel usmepenunil pu O0KOBOM
Iapamerp Y pacyeToB ocsemiennu KEO, %

CCTCCTBCH. COBMCII.

PaccrosiHue OT CBETOBOTO

npoema, M

Eq,

E,
e, %

KEO Hna pacctostHuu 1 M oT

CcTeHBI, %




HccnenoBanue ropu30HTAILHON OCBEIIEHHOCTH HA padoye

HOOBCPXHOCTH B 3aBUCUMOCTH OT CUCTCMbI OCBCIICHUA

HCCJ’ICZIOB&HI’IC MNpoBOAUTCA A JIFOMUHCECUHCHTHBIX HWCTOYHHUKOB CBCTA. Bruauane

HU3MEPACTCA OCBCHICHHOCTL Ha pa60qu MECTEC, co3daBacMasad TOJIBKO CBCTUJIBHHKaMH O6HI€FO

OCBCIICHUS. 3arem HU3MEPAKOT OCBCHICHHOCTD ITPU CUCTEMEC KOM6I/IHI/IpOBaHHOFO OCBCIICHUS.

N3mepenus cnenyeT NpoOBOAUTH B CIEAYIOIIEH MOCIEI0BATEIbHOCTH:

I.

Bxitounts B maboparopuu ooOiee ocemenue (1 wim 2 psiga CBETUIBHUKOB) U U3MEPHTD
C TIOMOIIIBIO JIFOKCMETPa OCBEIICHHOCTh Ha paboveil MOBEPXHOCTH MIPH CHUCTEME OOIIETro
ocBenieHus. DOTOINEMEHT JTIOKCMETpa JIOJDKEH HAXOAUTHCS B IICHTPE padoyero croJa.

. Bxmrounts nomonHuTensHO (1Mo Bapuanty) 1, 2, 3, unau 4 JIOMUHECHEHTHBIE JIAMIIbI
MECTHOTO OCBEIIECHUS U M3MEPHUTh OCBEIIEHHOCTh TIPU CHCTEME KOMOMHHPOBAHHOTO
OCBCIICHHS.

3HaYeHHE OCBEIICHHOCTH OT MCTOYHMKOB MECTHOTO OCBELIEHUS OMPEAENUTh KaK
pasHoCTh E,, = Evons - Eoouy-

. [lomyyennsie 3Hauenus E,, Eious, Eosy 1 HOPMBI HA OCBELIEHUE, 33/laHHbIC B BapUaHTE,

BHECTHU B Ta0J1.2.

Tabauua 2

P€3y.HBTaTI)I HUCCICIOBaHUA CUCTEM OCBCIIICHUSA

3HayeHue

OCBEIICHHOCTH [IPH Hopwmsl Ha ocBemienue, ik
Cucrema
JIFOMUHECIIEHTHBIX

JamIax, JK obmree MECTHOE KOMOMHUD.

KombOunupoBannas

Oormas




HccnegoBaHue OCBEIIEHHOCTH B 3aBUCUMOCTH OT I[BETa

OTpaKaroliel MTOBEPXHOCTH U THUMA NCTOYHHUKA CBETa

W3mepenust npoBOJATCS B CIEIYIOLIEM HOPSIKE:

1. YcTaHOBUTH Ha TOPH3OHTAIBHYIO INIOCKOCTh OTPAKAMIIYID pab0Yyl0 TOBEPXHOCTH
Oenoro nBera.

2. 3akpenuTh (QOTODIEMEHT JIIOKCMETpa Ha KPOHIITEHHE IITaTHBA TakK, YTOOBI €ro
YyBCTBHUTEJIBHBIN CIIOH OBLI HAIIpaBIieH HAa OETYI0 TOBEPXHOCTb.

3. MeHsis KOJMYECTBO BKIIIOUEHHBIX JIIOMHUHECIIEHTHBIX JIaMII, YCTAHOBJICHHBIX B
ceetuibHUKEe Tuna O/, M BBICOTY YCTAaHOBKH (POTODIIEMEHTA, JOOUTHCS TPeOYeMOTO 110
BapUaHTy 3HaueHus E,,, 0T 6eI0ii TOBEPXHOCTH.

4. YCTaHOBUTH NOCIIEJOBATEIbHO  HAa  TOPU3OHTAIBHYIO  IUIOCKOCTh OTpaXkarollue
MOBEPXHOCTH KpPACHOTO, JKEJITOTO, 3€JIEeHOTO, TOJIyOOro, CHHEro M YEepHOTO IIBETA.
N3MepuTh OTpa)k€HHYIO OCBEIIEHHOCTh OT YKa3aHHBIX IIOBEPXHOCTEH U BHECTH
3HaueHus E,,, B Ta0.3.

5.BBIKIIIOYNTH  JIOMUHECHEHTHBIE  JIaMIbl ¥ BKJIIOYHTh  JIaMIIy  HaKaJMBaHUS,
YCTaHOBJICHHYIO B CBETUJIbHUKE THNA "YHUBEpcaip'.

6.Menss BbICOTY (OTOIIEMEHTa, JTOOMThCS TpeOyemoro 3HaueHus E,,, oT Oenoil
MTOBEPXHOCTH.

7.IloBTOPUTH MYHKT 4 [UI JamIbl HakanuBaHus. llomydeHHsle 3HadeHus E,,, OT pa3HbIX

MOBEPXHOCTEN BHECTH B Ta0MI.3.

Tabmuma 3
Pe3ynbpTaTh! HcciienoBaHUs OTPAXXKEHHON OCBEIIEHHOCTH
[[BeT oTpaxaromieil MOBEPXHOCTH
Tun 3Hauenue E,,,, JIK
CBETUJIbHUKA B K 0 K 3 T C q
On
YHusepcaib




HccnegoBaHue OCBEIIEHHOCTH Da60‘-16171 IOBEPXHOCTH

B 3aBMCHMMOCTH OT yIjia €€ HaKJIOHa

ITopsnok nmpoBeAeHUS U3MEPEHUM:

1. VYcraHOBUTH 1OJ CBETWJIBHUKOM THma "YHuBepcaip"

IIOBEPXHOCTb.

2. 3akpenuTh (HOTOIIEMEHT JTIOKCMETPA Ha PEryaupyeMoll pabodeil MOBEepXHOCTH.

3. BxitouuTh Jammy HakKaJlMBaHUsl M, MEHsA MocieaoBaTesnbHO yepe3 10 yron HakioHa
pabodeil mMoOBepXHOCTH 6 B JHWANa30HE OT

HAKJIOHHOM IIJIOCKOCTHU I KQKAO0TO 3HAYCHHUA YIrJia HaAKJIOHA. HOJIy‘IeHHI)IG 3HA4YCHUA

OCBEILIEHHOCTU BHECTU Ta0I. 4.

4. Hcnone3ys dopmymny (2), paccuuTaTh OCBEIIEHHOCTH JUIS YKa3aHHBIX BBIIIE YIiIoB 6.

0 mo 90, u3MepuTh OCBEUIEHHOCTh Ha

E.Gepercst u3 Tabu. 4 pu yriie HaKJIOHA MOBEPXHOCTH, PABHOM HYIIIO.

Tabauua 4

P€3y.HBTaTI)I HCCIIEIOBAHUS OCBEIICHHOCTH Ha HAKIIOHHOM MIOCKOCTHU

U CUJIBI CBETA /ISl CBETWIIbHMKA THUIA "YHHUBEpcaib"

Uccnenyemprit Tun cBeTHJIbHUKA U MOIITHOCTD JIAMIIBI
apameTp “Yuusepcainp”’, P=150 Br
OcCBeIIEeHHOCTh Ha VYron HaknoHna 0 0 10 20 30 40 50 60 70 80 90
HAaKJIOHHOM ITOBEPXH. JKCIEPUMEHT E,
(P-0,6 M, H=0,7 m) Pacuer JIK
Cuna VYrou HakiIOHA
cBeTa doTodemeHTa, @ 0 10 20 30 40 50 60 70 80 90
(R=0,6 m) E,, nx
Lpacens KIL

HccnegoBanue pacnupeAeaeHus CHIIbI CBE€Ta B IPOJOJILHON IMIOCKOCTH

ITopsinok nmpoBeAeHUS U3MEPEHUM:

1. YcTaHOBUTH 101 CBETUIIBHUKOM Yriiomep (puc.2).

2. YCTaHOBUTH U 3aKPETHTh HA MMOJBUKHON KapeTke yrioMepa (OTOIIEMEHT JIFOKCMETPA.

3. BkimrounTh JJaMITy HaKaJIMBaHWA U IMPOU3BECTU HU3SMCPCHHUEC OCBCIICHHOCTU JISA KaXX0TO

3HA4YCHHUA yrjia «.

perymmpyemMyo pabouyro



4. Ucnonw3ys popmyy (1), moacuuTarh CHly CBeTa JUIS K&KIOTO 3HAYCHUS yIiia Ol

5.

3Ha4YeHUs U3MEPEHUH U pacueTOB BHECTH B TaOI.4.

HccrnegoBanue CHEKTPaIbHOM XapaKTEPUCTUKU

HCTOYHHKA CBETA

HccnenoBanus IMPOBOJATCA B CJICZIYIOHIeﬁ OCJICA0OBATCIbHOCTH

1. YcraHOBUTh Ha  ONTHYECKYI0 CKaMbIO YCTAHOBKM HCCIEIyeMble WCTOYHHKH CBETa
(JtaMITy HaKaJIUBaHUs U JTIOMUHECIICHTHYIO JIAMITY).
2. YCTaHOBUTh MUKPOMETPHUYECKUM BHHTOM JJIUHY BOJHBI MOHOXpOMaropa, paBHyio 0,65
MKM, 94TO COOTBETCTBYET 24,4 NeIeHUsIM MUKPOMETPHUIECKOTO OapabaHa.
3. BKJIIOUUTH B CETh UCCIIEAYEMBbI HCTOYHHUK CBETA, BOJILTMETP M HCTOYHUK MUTAHUS.
4. MeHsis 3Ha4YeHWE JUIMHBI BOJHBI COTJIACHO JAaHHBIM Tabi. 5, CHATh MOKa3aHUs
BOJIbTMETPA U 3aHECTH UX B COOTBETCTBYIONIYIO Ipady Tadi. 5.
5. OnpenenuTh CIeKTPATbHYIO TUIOTHOCTH JIYYUCTOTO IMOTOKA UCTOYHUKA ((A) TI0 hopmyIie
(4) B OTHOCHUTEBHBIX €IMHULIAX.
6. IlomydeHHBIE pe3yabTaThl pACUETOB CBECTH B Ta0II. 5.
7. T1o moJTy4eHHBIM JAHHBIM ITOCTPOUTH IpaK 3aBUCUMOCTH (P(A) OT JUIMHBI BOJHBI A
Tabmuua 5
3aaHHbIE U
CnexTpanbHble XapaKTepUCTHKH HCTOYHUKOB CBETa
u3MepsieMble
napamMeTpsl
JlmuHa BOJTHBI, MKM 0,65 0,62 0,60 0,56 0,50 0,48 0,45
Jenenue Ha
Gapabane 24,4 23 22,34 21 17,35 16 14
MOHOXpOMAaTopa
2 (L) 0,4 0,6 0,7 0,9 1,0 0,95 0,9
JTaMna HaKaJlWBaHUS
U, B
P2
JTaMna TIOMUHECIHEHTHAas
U,B
P2




4. COOEP)KAHUE OTYETA

OTuer A0KEH colepkKaTh:

1. WcxonHble TaHHBIE IO BAPUAHTY, 3aJJaHHOMY ITPEIOIaBaTENIEM.

2. PacueTHble GOPMYIIBI.

3. Pe3ynbTaThl HCCIEIOBAaHNUS €CTECTBEHHOTO OcBemIeHus (Tabn. 1) u rpaguk 3aBUCIMOCTH
e=f(R).

4. Pe3ynbTaThl HCCIEIOBAHNUS TOPU3OHTAILHON OCBEIIEHHOCTH B 3aBHCUMOCTH OT CUCTEMBI
ocemieHus (Taom. 2).

5. Pe3ynbTaTel HMCCIEIOBAHUS OCBEIIEHHOCTH B 3aBHCHMOCTH OT I[BETa OTpa)karomiei
MOBEPXHOCTH U THIIa UCTOYHHKA cBeTa (Tadi. 3).

6. Pe3ynbTaTel MCCIeOBaHHUS OCBEIIEHHOCTH padoueil MOBEPXHOCTH B 3aBUCHMOCTH OT
yria ee HakioHa (tabn. 4) m rpaduk 3aBucumoctd E= f( 6 ) (B IeKapTOBBIX
KOOpJIMHATAax).

7. Pe3ynbraThl HCCIEOBAHUS PACTIPEICIICHUs CUIIBI cBeTa (Tabu. 4) u rpauiKk 3aBHCUMOCTH
I= f{a) (B MONAPHBIX KOOPJMHATAX).

8. PesymbraThl HCCIEOBaHUS CIEKTPATbHONW XapakTepucTHKH (Tabim. 5) u rpaduk
3aBHCUMOCTHU (P(A) OT JUIMHBI BOJHBI U3TyUCHHS.

9. BeIBOIBI 1O pe3yibTaTaM MCCIENOBAHUN M PEKOMEHIALMU TI0 YIYYIIEHHUIO YCIOBHIA
3pUTETBHON PaOOTHI.

BUBJIMOTPA®NUYECKHN CIIMCOK
1. Oxpana Ttpynma B mamuHoctpoeHun /Ilox pen. E.H.FOmuna. M.: MammHocTpoeHue,
1983, 432 c.

2. Maenor C.IL., I'ybonunna 3.1U. Oxpana tpyna B mpubopoctpoeHuu. M.: Beicir.mk., 1986.

215¢c.

3. CrpoutenbHble HOpMBI U mpaBwia Poccuiickoit ®enepanuu. EcrtecTBeHHOE U

uckyccrBennoe ocsemenne CHull 23-05-95/Munctpoii Poccun, M., 1995, 35 c.



IIpunoxenune

3HaueHus1 HOPMHUPYEMBIX TAPAMETPOB MPU UCKYCCTBEHHOM,

€CTECTBEHHOM U coBMelnieHHOM ocBemiennn (mo CHull 23-05-95)

HckyccTBEHHOE OCBEILIEHUE Fcrectso) Cosmenn
CBEIl. | OCBEIIL
Han- ITon-
Xap-ka Menplni | Paspsa |paspsn OCBELIEHHOCTD, JIK KEO., %
3pUTENIBHON | pa3Mep 3pUT. 3pHT. Pazpsnnbie Jlamnibl
JIaMIIbI HaKaJInBaHUs
paboTs obbekTa | pabotel | paGo- Kom6. O0m| Komb. O6m| IlIpm ITpu
ThI cucreMa cucreMa 6oKoB. | OOKOB.
pasnu., CHCTE CHCTe| OCBEll. | OCBEI]
Ma Ma
MM Bee- | B T4 Bee- | B -4
ro |obmiee ro |oOmee
OCB. OCB.
a [5000] 500 - |4500| 150 -
Hawussrc. Menee 1 0 4000 400 ([1250(3500( 150 (1000 - 2,0
TOYHOCTH 0,15 u (2500 300 | 750 [ 200 | 150 | 600
r 1500 200 | 400 |1250( 125 | 300
OueHb Ot a |4000| 400 - 3500 150 -
BBICOKOI 0,15 I 6 |3000| 300 | 750 [2500| 150 | 600 - 1,5
TOYHOCTH 10 B |2000| 200 | 500 |1500( 150 [ 400
0,3 r 1000 200 [ 300|750 | 75 | 200
Ot a [2000] 200 | 500 [1500] 150 | 400
Bericokoii 0,3 111 6 |1000| 200 | 300|750 | 75 |200 - 1,2
TOYHOCTH iy B 750 | 200 [ 300|600 | 75 200
0,5 r 400 | 200 | 200 [ 400 | 75 | 150
Ot a 750 | 200 | 300 | 600 | 75 | 200
Cpenneit 0,5 v 0 500 | 200 | 200|500 | 75 | 150 1,5 0,9
TOYHOCTH 70 B 400 [ 200 | 200 | 400 | 75 150
1,0 r - - 200 | - - 150
Ot a 400 | 200 | 300 [ 300 | 75 | 200
Manoit 1,0 \Y 0 - - 200 | - - 150 1,0 0,6
TOYHOCTH 110 B - - 200 [ - - 150
5,0 r - - 200 | - - 150
I'py6ast
(ouenn Bonee VI
MaJjioki 5,0 - 200 - 200 1,0 0,6
TOYHOCTH)

[Tpumeyanus:

1. B tabnuue He yka3aHbl JaHHBIC, XapakTepusywoiime (oH, KOHTpacT 00bekTa ¢ (OHOM U pa3psbl
3putenbHoi padots! VII u VIII
2. KEO naHbl TOIBKO JUTsi G0KOBOTO OCBEIICHHS

3. K paspsiiHbIM JIaMIlaM OTHOCSITCS JIFOMHHECIICHTHBIE JIaMITbl HU3KOIO JaBJEHHs M JIAMITBI BBICOKOIO
nasnenus tuna APJI u JIPU.
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