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Yacryxuua T.H. (§ 11.4; § 12.3.4)

Yepusx AL (§ 13.4)

IImapos U.A. (§7.1;: §7.2; §7.2.1; § 7.3)

PyKoBoauTe M NOATOTOBKH pa3nesioB

Aiizenbepr 10.B. (pasnenst 5, 10, 11, 12, 14, 17)
Maruropckuit B.M. (pa3nen 13)

Poxkosa H.B. (pa3nen 19)

n Poxkosa H.B. (pasnen 3)
Capsiue I'.C. (pa3ncn 16)

ConosbeB A.K. (paspen 18)

®emokuna I'.B. (pa3nen 7)

®uoanna T.JI. (pa3nen 15)



NMPEAUCJIOBHE

lMepnoc u3gaHue CnpaBoyHOW KHHUIM BbIILIO B 1983
rogy THpaxoM 05 ThIC. DK3¢MILISPOB, BTOPOC — HCIIPaB-
JICHHOE M N01I0;IHCHHOe — B 1995 rosy TUpaxoMm 5 Thic.
ok3eMiLisipoB. 3a 20 jier ¢ MOMCHTa nepBoro H3daHHUs
«CnipaBotiHas KIIWra 110 CBCTOTEXHHMKe» cTajla 6e3 1peyne-
JIMYCHUS HACTOJBIION KHHUTOM BCEX ClieIMATUCTOB, pabo-
TalolINX B Halllei o6:1acTH. 3a 3TOT XKe [IEpHOJ1 TCMIbI Ha-
YYHO-TEXIIMUECKOTO Mporpecca CHIIbHO BO3POCIH, [10S1BH-
JIOCh MHOI'O [I0BOTO B HOMEIIKJIATYPe M XapaKTepUCTHKax
M3/CIUHA, HOPDMATUBIION JOKYMEIITAIIMU, MCTO/MAX [IPOEK-
TUPOBAHHUS CBETOTEXHHYCCKUX YCTAlIOBOK, CHJIBHO H3Me-
HU1aCh 3HAYMMOCTH 11po6rieM «CBeT U 3j10poBbe», «Jliep-
rocbepeXeHUC B ocBellleHUM», «CBCTOBOMU jIM3aliH», «Po-
TOOHMO10rHYECKOe BO3JICHCTBHE Y/ILTPAaPHOICTOBOIO HLIY-
YCHHSI» W JIP.

Hapsiny ¢ 3TUM 11poM30I1ILIM KapAHHAJIbIIBIE H3MCHCHHS
B OpraliM3auMy CBCTOTEXIIMYECKOTO TpPOM3BOUCTBA, B
CTPYKTYpPt M (YHKUMOIMPOBAHHH CBCTOTEXHHUYCCKOTO
pbIHKA. CBsi3alllible ¢ MCPeXoAOM OT COLUMATUCTHUECKOM
CHUCTeMbl TI.IAHUPOBAIIMS U pacHpeaeiIelIUg K CBOBOAHOMY
pbIIIKY M KaMMTAIMCTHUYCCKOM CHUCTEME XO3sHCTBa.

Ha poccuHckHi pbIIIOK MOAY'UWIH LUUPOKHH J0CTYN
3apyOCKHbIC, KaK BejyllMe CBeTOTeXHHUCCKHE (UPMDI
(Philips, Osram, General Electric, Zumtobel. Trilux,
Thorn, Siteco, SLI u Ap.), 1aK K COTHH CPCAHUX W MEIKNX
npou3BoAuTenci u3 crpan Esponnl u A3uu.

BaxHbiM akTOpOM COBpeMellliol CBCTOTCXIIMKH CTal
(polITaIbHBIHA MCPEX0;L OT PYUHbIX, HIDKEHEPHBIX METOAOB
pacuera OCBETHTC/IbHBIX YCTAHOBOK M 1IpHOOPOB K KOMMb-
IOTePHLIM MCTO/1IaM pacucTa He TOJIbKO CBeTOTCXHHMUECKOH,
HO W DJIEKTPOTCXHUUECKONH YaCTCH MPOEKTOB.

Bce D10 1IpMBOAMT K HeoOXOAMMOCTH NEpeu3/aHus
«CnpaBoOYHON KHHTH MO CBETOTEXHUKC». [IPHBE/IEHUS cC
CTPYKTYPbI M CO/IEPXAHMS K 1I0BbIM pecanusM. K ux uucny
oTiocHTess Mcksiouetime U3 CrpaBouliod KHHUIH MIIOIO-
4YMCAeHHbIX TablHIl ¢ HOMEIIKJIATYPOH M TEXIIMYCCKHUMH
XapaKTCPUCTUKAMHM  OTCUCCTBEIIIIBIX H3JACAHIE, KOTOpbIC
ILTHTeNbIIOE BPCMS BbUIYCKAINCh OIPAHMUCHHBIM YHCJIOM
CHELHATU3UPOBAITHBIX OTCUECTBEHIILIX MPEANPUSITHH.

B HOBOM. 3-M M31aHUH, KOTOPOE TOTOBUIOCH KOJUIEK-
THBOM aBTopob B 2004—2006 romax, CWIbIIO pacliMpCHBI
pasaciibl «MICTOUHMKY cBeTa» (3a C'ICT BBC/AEHHS MaTcpHa-
J10B 06 IHEProdddeKTHBHBIX JIOMUHECICHTIIBIX JaMnax.
BKJIOYAst KOMMAKTHbIC M TOHKHC, METALIOTAIOICHHBIX
JlaMIIax, CRETOJIMOUAX, O BLICOKO- U CBEPXBBICOKOYACTOT-
HBIX 6C3DJEeKTPO/IHLIX jaMiiax, Jascpax), «[lyckoperyau-
pyIoIlIMC YCTPOHCTBA» (33 CYET MAaTCPHANOB 110 JICKTPOH-
[IBIM annapataM M CHUCTEMaMm aBTOMATWUYECKOTo YMpasiie-
Husl ocpelnienineM), «HopMuposanue» (3a cueT MCIonbL30-
panuss Homuix pepaknuin CHull, MICH, CaunlluH u

I1Y3). MNepecMOTPeHBI MCTOABI pacyera U IPOCKTHPOBA-
HHUS (12 OCIIOBE LIMPOKOTO UCTIONL30BAHMUS KOMITLIOTEPIIOH
TCXHUKH (B HaCTIIOCTH, METOJIOB KOMITbIOTCPHOTO MOLE N~
POBAHHUS U BU3YLIN3aLNH).

B cBsizu ¢ paciupsiioineics MHTerpauMeit Haucem crpa-
HLI B MupoBoe coobinectso B CiipaBouHoOi KHHUTIC MO Cie-
TOTEXHUKC LUMPOKO OTPaXellbl COBPEMEIIIbIe JJOKYMCHTbI
MKO, M3K. E3C, 11opMbl ¥ CTaHIAPTLI TCXHUUCCKH [IE-
peaoBbIX CTpaH U pupM, Haubosce Baxiibie 11y0;jIMKAIlUHM B
OTCUCCTBEIION M 3apyDeXHON CBCTOTCXHHUUCCKOHN JUTEpa-
Typc.

BaxHbIM ABISCTCA TakXe BBEjEIIME [IOBBIX Pa3/ciIOB
«CBeToBOi ;(M3aiiH», «CBCT M 310poBbe», «Jlieprocbepe-
KEHUC W 3IKOJIOTHSL B OCBETUTEILHLIX ycTaHoBKax». «[loa-
BOJAHOC ocBeweHHe», «McTopust CBETOTCXHHUKH».

«CnpaBoutiast KIUTIa 110 CBETOTCXHUKE» Tpe/iHa3Havela
JUIS IWWMPOKOIO Kpyra CrCIMalUCTOB-CBETOTCXIIMKOB, 3MeK-
TPUKOB, apXHUTCKTOPOB, THIMEIIUCTOB, Bpadei, pabOTHUKOB
oxpalibl Tpy/a, CRA3aHHbIX C NMPUMEHEIIMEM €CTECTBEHHOTO
M UCKYCCTBEIIIIOIO OCBElICHUS, pa3paboOTKOR U 11pOU3B0OI-
CTBOM CBCTOTCXHHMUCCKUX HM3JIEJHIA, [IPOeKTUPOBAHHUCM,
MOHTAXOM M DKCIUTyaTallueid CBCTOTCXHHUCCKHMX YyCTallo-
BOK, pabOTIIMKOB KOMMCPUCCKUX (PUPM, AeRCTBYIONINX Ha
CBCTOTEXIIMUECKOM PBLIHKC.

KHura paer A0CTaToulio MOJHOC MPCACTARJICHUE O CO-
BPCMEIIIIOM COCTOSIHUM CBCTOTEXHM'ECCKOHW [1aYKH, TCXHH-
KU ¥ MIPOM3BOACTBA: M3jiaraeT PU3INICCKUC OCHOBBI PabOTHI
CBETOTCXHHUCCKHUX M3IE/INA; COIIEPKHUT CREJACHUSA O LIPUII-
[IMI1aX HOPMHUPOBAIIUS, pacuera, MPOCKTUPOBAHUA, H3Me-
PCHHH M DKCILIyaTallMd CBCTOTEXIIMYECKHUX YCTAHOBOK: B
e MpUBCOEHbI PEKOMEH/IalMH MO OCBCLUCHUIO [IPOMBbIILL -
JICHHBIX [PEeAIIPUATHH, OOIICCTBCHHBIX 3JallMiA, YIUU H
fLiowaned ropoaoB M MOCCIKOB, TPaIICIOPTIIBIX CPC/ICTB,
110 co3/laHmIo 06.1ydare;iblIbIX yCTAaHOROK. KHHUra colepXut
6oab1OoH 00beM CMPABOTHOrO Marcpuaa, 11eobxO/IMMOro
Ul NOBCCOHCBHOM pabotel cnicuuanuctoB. «CiipaBoyHas
KHHUTa 110 CBCTOTCXHUKE» (3-€ M3/JaHUC) BO MHOTHX cJiyya-
SIX MOXCT OBbIThH UCIIO/IB30BaHA B KaUCCTBC YucOIIOro noco-
OUsi B CBSI3W C OTCYTCTBHEM COBPCMCHHOH CricUHANbLIION
JINTEpATYphl MO Pslily BO1IPOCOB.

Tperbe u3nanue «CripaBouHOW KHHUIHK 110 CRCTOTCXHHU-
K€» MMCCT 3I1aYUTebII0 YBCIUUYCHHBIH 00beM M COBPCMCH-
HOE [I0JIIIOIIBCTHOE HUCIIOJIHEIHE.

Mg ynobersa nonszosaHus ClpaBoyllONd KIIMTOH OHa
cHAOXEHa TPCMS 1IPHIIOXEIIMIMH:

1) M1 Ty6ankanuun MKO

2) T2 Cuucok cTaHIAPTOR

3) M3 MexayliapogHas cucrTeMa ofo3llaueHui THIOB
U Mouudukanuit ucrounnkon csera (1LCOS).



CnpaBournias Kiiura fno cBCTOTEXIHNKe (3-¢ u3ianue) —
PC3YJILTAT TBOPUECKOTO TpyAa GOJBIIONO 4YHC/Ia BBICOKO-
KBUTH(UIMPOBAIIIIBIX  CACIMATUCTOB, CPeid  KOTOPBIX
10 nokTopon M 16 kaHMIATOB Hayk.

B kHure 6epexHO coXpalicH (XOTSi U OCOBPCMCHCH) Ma-
TepHaJl aBTOPOB BTOpOro MidaHus KHHUIH, KOTOPbIX, K CO-
XKaJICHUIO, yXe Tiet ¢ ntavu: M.M. I'yropoBa u E.A. Hukn-
THHOI# (passen 1), U.HU. Kpoas um E.U. Mscoeionoii (pas-
aeavt 7 m 11), C.A. Kmoecsa v JLLA. Lunepmana (pasie-
aet 9, 10, 12, 14), H.A. bpauckoro (§ 12.3.5) u ap. B koti-
He paboThl 11,1 ITUM M3atimeM KHUIH CKOHUAICH 1Ipod.
Poxsmnt T H., MHoro cacnaBiiuii juist IOAroToBKH pasic-
Jia 3 «MICTONIINKH OIITHYECKOIO MITYYCHHS» BCEX TPeX M-
nanni. Heab3s 1ic oTMCTHTB 6OJILIHOA BKIA/L B 11O/IIOTOBKY
HPeAbLIYLICTO M3JaHHUS (YACTh MArepHAIOB KOTOPOIO MC-
penuia B nacrosinyio Kuury) M A, ®@acpmapk, I' [1. Bapca-
Hooneroi, H.I1. Jmutpuesckon, 10.b. OboncHiicna.

AKTHBIIOE yyaCTHe B MOJITOTOBKC pasjie/ia 4 LPHUIBLIH
npod. A.E. KpacHonoanckuit (§ 4.1.2.10), T.H. Huxudo-
posa (§ 4.1.7) u JI.LH. O:abluanckas (§ 4.1.8).

B Pecakomicruio CnpaBouHOH KIIMTH, OKa3aBlIYIO
60/1b1yI0 MOMOILL NPU MOJTOTOBKE M3/IAlNS, BXOIAWIH
M3BCCTHbIC CNCLIMATMCTDLI. KaHM/IaThl TeXIIUUECKHUX 11ayK
JII1. Bapdo.iomecs, A.A. Kopobko, H.B. Poxkosa,
B.H. Crenanon u I'.B. ®egiokmua.

BoJILIION BKIAL B [IAYYIIO-TEXHHUCCKOC PCIaKTHPOBa-
[IMe U3J1alUsl BHECIH PEAAKTOPbI, KAH/IMIATbl TEXHHYECKHUX
nayk JI.I1. Bapgosiomees n B.H. Crenatios.

Peuensnposanue KHMIM OCYHICCTRISIIM B OCIIOBIIOM
wielibl peskosiiierun ClipaBotuHOW KHUTH M ¢C Pe/laKTOPSI,
a Takxe npod. B.I1. byaak n npod. U.A. 3esetikos. 06-
UIHMA MPOCMOTP pyKOIIMcH ocyiuecTBua aupekrop BHUCHU
I".P. Waxnapyusinn.

Bncpmble k yuyacTHioO B pabote ObUI 1IpHBJIEYEH HHO-
crpaHHLIH aptop — M. Paitmouan (Mramms, dupma



Stucci), HoAroTOBMBIIMA MUTHIA pasiaci «CBETOTexIHYC-
CKHC DJIEKTPOYCTAIIOBOYHBIC YCTPOMCTBA».

OTileIblIo 11e06X0AMMO OCTAHOBUTLCS 112 TeX PHpMax 1
JIMUAX, KOTOPLIC CBOCH CIIOIICOPCKOM MOMOIILIO 0Beciieun-
JIH BO3MOXHOCTh HOMIBICIIMS 112 CBCT HACTOSIIETO H3jla-
Hus. OHM yKa3aHbl B (la4yale KUMIH. a pcKiaMa (pupM-
CNoILICOPOB NPUBCICHA B KOHIIE KIIMIH.

Bcem croHcopaM BblpaxaeTcsi MCKpeHlsis Oilaroaap-
HOCTD 33 MOJVICPXKY TPeThero WinaHus CrpaBodlloi KIu-
TH 110 CBCTOTCXHUKCE, 3a [IOIIUMAlIUE [IOTCHIMATLHOH POJH
DTOrO U31aHUS B Pa3BUTHH OTEUECTBEIIIION HAyKH. TCXHH-
K1 U 00pa3oBaHMs, 3a [IPOSIBICHHYIO BBICOKYIO 0.laroTBO-
pUTCALHOCTL. Oco60 BaXHO OJAYEPKIYTh POJIL 1IpeiCTa-
BUTC/ILCTB 3apyOeXHBIX PUPM — BCAYLIMX MHPOBBIX KOII-
ucpHoB Philips, Osram, General Electric Lighting, Thorn,
JACHCTRYIOIINX 114 POCCUIACKOM CBCTOTEXIIMYCCKOM DBIIIKE.

CnipaBo4Hast kitnra (3-¢ M3/laHHc) ollyG.IMKOBaHa NpH
HCKTIOUNTEIBIIO BaXHON tapriiepckoit noniepxke HITCTI
«CneTtocepsHc» (pykoBoiuTes E.B. JlupuHa). 1ipuobpet-
MM TIPaBa Ila [leper3JaHUC 3TOH KIMIK.

OTtnenbliasi 61a101apHOCTL BCeM, KTO MOMOTajl 1IpH
HO/IrOTOBKE TPETHEI'C M3/aHHUSl KIIMIH: peJaKIlMu XKypliaia
«CBCTOTCXHUKA» (3aBejlylowas peaakiimeid A H. Bepiepen-
ckasl), pejlakuuu «Texiimka» «bojbwol pocCHMCKON IH-
[UKIOLIeIUH».,

UckmounTesnsiio Beauka podh M. U. TutapcHko ([dom
Caera) B nojarotoske pykouncu k netarn u U.U. nib-
LITEHHA, OCYIIECTBUBILCIO OIPOMIIYIO pPaboOTy 110 KOMIIb-
IOTCPHOM BEPCTKe KIIMIH, BBINOJTHEIIIYI0O Ha BbICOKOM
YpOBIIe.

bDosbwas pabora no wusjpaumio CrpaBoulioi KIIKIH
6012 BBINOJIICIIA M3/1ATENLCTBOM «3HaK» 10,1 PYKOBO/I-
crom JI.C. CiiynkuHa.

BeeM 3TMM aninaM peipaxactcs orpoMiias 6narosap-
HOCTb.

IO.B. Aiszenbepe



BBEJIEHHE

CseroTexiinka — 06Jactb HAyKH U TeXIIMKH, [IPC/IMe-
TOM KOTOPO# SIB:IM10TCS MCCleilOBAHKE [IPUHLIKAIIOB K pa3-
paboTka c10coboB TCHepUpOBalIKS. [IPOCTPAIICTBCIIIOTO
HepepaclpcACIeIINSg U U3MCPEHHS XapaKTCPHCTHK OlITHYC-
CKOTO M3Jyyellns, a Takxe [Ipcobpa3oBalive ¢ro DHEPruM B
JAPYrHe BUIbl JHCPFUM U UCHOAL30BAHHE B PALIMYHBIX 11e-
asix. CBeToTexIMKa BKIIOYAeT B ceBsl TAKXKE KOHCTPYKTOp-
CKYIO M TeXHOJIOIMUCCKYIO Pa3paboTKy MCTOUIIMKOB H31y-
YECHHUSI U CHUCTEM YIIPABIACHUS MMH. OCBCTHUTENILHBIX, 00J1y-
YaTesIbHbIX U CBETOCHITIANLHBIX MPHUOOPOB, YCTPOUCTB M
YCTallOBOK. [IOPMHUPOBAHHE, NMPOCKTHPOBAHHUE, MOHTAX H
JKCILIyaTallMI0 CBCTOTCXHUYCCKUX YCTAllOBOK.

«Eccim 20-i Bek npomien mojl 3HAKOM 3NEKTPOHa, TO
CETO/IHA MbI CTOMM nicpe1 310xoi poToHa» (KHuIa «OnTH-
yeckue TexHosiormu 21-ro Beka»). HoBble Texiimucckue
BO3MOXHOCTH [103BOJISIIOT CO31aBaTh NMPUIIIIUAKAILHO 110~
Bble YCJIIOBHMSI XM3IICHHONH Cpejlbl 'C/IOBeKa.

CoBpeMelIoe  4e10BeUCCKOe OBMECTBO  [IEMBICIHMO
6¢3 NOBCEMCCTIIOTO MCHOAL30BaHHs cBeTa. OCBeTUTE ILHbIE
YCTAHOBKH C€O03/1aJ0T HEOOXOAMMBbIC YC/JIOBHS OCBCLICHHSI,
KOTOPbIC 0BeCcneunBaloT 3pHTe/IbHOE BOCMIPHUITHE (BUie-
Ke), jJalowce okodo 90% undopMalunm, 10Jy4aeMoi ye-
JI0OBeKOM OT OKpyxXawwero cro mupa. CBET co3gaer HOp-
MajIbHbIE YCI0BUS UL paboThl U yuebbl, yaydllaer Haui
6611, Be3 cOBPeMEHHBIX CPCUCTB OCBEICHHUS HCBO3MOXHA
paboTa [1axT U PYIIMKOB, [IPC/INTPUSATHH B Becoliapiibix U
6C30KOHHBIX 31aHUSIX, METPOMNOJIMTCHA. MHOI'MX B3PbIBO- H
1I0XKapOONACHBIX TIPOM3BOACTB. be3 MCKYCCTBCHIIOTO cBeTa
e MOXeT ODOMTHUCH COBPCMCHHbLIH TOpPOil, HCBO3MOXIIbI
CTPOUTE/ILCTBO, CEJIbCKOXO3MUCTBEHHbIE paboThi, a TaAKXC
paboTa TpaHCropTa B TeMHOe BpeMsi cyTok. CBeT obecne-
UHBACT BO3MOXHOCTL KOCMHYECKHX [10JIETOB, OCBOEHHs
MupoBoro okeaHa. OnTHUCCKOe M3YUelIUC Bee B 60JIbciH
CTEIIEHU MCIIOSIb3YCTCSl B COBPEMCHHBIX TCXIIOJIOTHUCCKHX
Hpoleccax B [IPOMBIIIUICHIIOCTH U CCJIBCKOM XO3sicTBe U151
o0e33apaXHBaHds NMOMEINICHUH W BOJIbI, CTAHOBHUTCS He-
OTBEMIIEMOI 4acThlo (POTOXMMHUECKUX MPOU3BO/ICTB, HI-
paeT BCe BO3PAcTalowWyio poJib B 1IOBLHUCHHHU [IPO/lyKTHB-
IIOCTH XHUBOTIIOBOACTBA M TNTHIECBOJCTBA, ypOXaHIIOCTH
pPacTUTCAbHBIX Ky/JIbTYP. CBETOBasi CHIHATU3ALHUSA IBISETCH
O.IHMM H3 paclpoCTPaHEIIHBIX CPCACTB CBSi3H, OCOGCHHO
11a BCCBO3MOXHBIX BHIAX TPaHClIOpTa.

ek rBHOE HCTOSIb3OBAIIKE CBETA € [IOMOLWWbIO 1OC-
THXCIIUA COBPEMCHIION CBETOTCXIIMKM — BaXIIEHIIIMA pe-
JEPB 1IOBBIILCHHUS 1IPOM3BOIMTE/ILHOCTH TPYAa M KaucCTBa
NPOJYKLUNH, CHUXCHHUS TPaBMAaTH3Ma M COXPAlIEHHS 3/10-
POBbSI JIIOCH.

O maciuTabax coBpeMelIoi CBETOTEXHUKH MOXIIO Cy-
ANTH 1O cieyiomuM uugpam. B Hawei crpaHe B HacTos -
ice BpEeMsi TOJIBKO B [IPOMBIILIEIIHOCTH U CE/ILCKOM XO-

39ACTBC, B OBIICCTBEHHBIX U XWIbIX 3 aHHUAX U 11a YiIMIIaX
ropoJloB ycralobieno 6oice 1,0 MiIpid. CBCTOBBIX TOHEK
CYMMapHOi MOIHOCTHIO 0koi10 100 M. kB, Ha ocBewie-
HHE eXCroino pacxojyeres cpbime 110 mupa. kBr-u djiek-
TPO3HEPIUHU, T.¢. lipuMeplio 13% BbipabaTbiBaeMOM B cTpa-
¢ ¥IEKTPO3HEePTUH (110 AaHHbIM 2000 r.).

CBETOTCXIIMUCCKUMHU UCC/ICAOBAHUIMH U pa3paboTka-
MU B Poccum cucteMaTHeCKH 3aHUMATHCh MIIOTHC [1ayy-
bic M yucOHble 11eHTpB. Cpean nux Beepoccnitckuit Ha-
YYIO-HCC.IE10BATC/IBCKHI  CBETOTCXIIMYCCKUHA  MHCTHTYT
um. C.H. Basuiaosa (BHUCH, Mocksa), Becepoccuitcknid
HAy4YHO-HUCCJIC/10BATC/IbCKMIA MHCTUTYT MCTOYMIIMKOB CBCTa
M. A.H. Jlosisiruna (BHUHUHUC. CapaHck), cBeToTexiim-
ecKHUC JIabopaTopuM HayuHO-HCCJIC/10BaTEIbCKUX MHCTH-
TYTOB OXPaHbl M THIHElIbl TPYUa, Kadeipbl CBCTOTEXHHKH
psila yueBHBIX HIICTHTYTOB (MOCKOBCKOI'O DHCPIEeTHUYCCKO-
ro MHCTHTYT4, MOPAOBCKOI'O TOCY1apCTBCHIIONO YHUBEPCH -
teta  uM. H.I1. Orapcsa, TOMCKOro HOJIMTCXITHUYECKOTO
yuusepcuteta), HITO JIUT, cpetorexinmucckue slaboparo-
pun uHctuTyToB [occTposs CCCP u ['ockoMapXHTeKTyphl
CCCP (HUUCtpoindusnku, UHUHNII wikcHepHoro
000pYNOBaAHHUSA, XHJIBIX 3/1aHUHN, YUcOHBIX U acuelIIbIX 3/1a-
HHUHA U jp.). PaboTbl 110 CBETOTEXHHUYECKOMY [IPOCKTHPOBA-
HYio Bo3asasauch BHUITH «Tsax1ipoM31eKTPOnpoeKT»,
HIICT «Cserocepsuc». MU «DieKTponpoekT» U UX OT-
HeJICHUSIMU, yupasicHusiMu Mocnpocekr-1, 2, 3 u 4.

CraHOBJICHHC M pa3BUTHE CBCTOTCXHHUKH [ICPa3PbIBHO
CBS3all0 C MporpeccoM B o6JIacTH (DUIHOJIOTHH 3pelins,
OlITHKH, Yueuust o6 dJckTpuuecTBe. bosiblwioe 3Hauerme
juis  (OpMHUpPOBalIMsT  CBeTOTCXIIMKM  HUMcejiM paboTsl
WU. Heiotona, W. Jlambepra, M.B. Jlomonocosa, [1. byre-
pa, B.B. etposa. . Mypkune, I. leasmrosnsua. Hovoas
Jpa B UCTOPHH PAa3BUTHSE CBCTOTEXHUKH OTKPhLIACh C Mepe-
XOJIOM 112  HCIIO/IB30BAIIME 3JIEKTPHUCCKUX HCTOUHHKOB
cBera. Paborel AH. Jloasirunia, T.A. Daucona, I1.H. f16-
JIOUKOBA, MPUBEAIINE K CO3/IAIMIO DJICKTPHUUCCKHUX JlaMIl.
MOCJIYXWiIH OCHOBOH Mporpecca CBeTOTEXIIMKH. BaxHbIMH
BCXaMH Ha JTOM 1IYTH SIBUIMCh pa3paboTKa ¥ BHepciine
JIIOMUHCCIICHTIIBIX JIaMII, pa3psllibIX J1aMIl BbICOKOFO JlaB-
JICHHUSI, TUIOTEHHBIX JIaMII [1aKaJIUBaHUS.

B nociicanume roibl ocoboe 3Haterme HMeJi paboThl o
CO3/IAIIHIO U OCBOCHHUIO MPOMU3BOICTBA MCTA/LIOTANOFEITHbIX
JIAMTI, [1aTPHEBBIX J1aMIl BHICOKOTO AABJICHHS M KOMIIAKT-
HbIX JIOMMICCUCHITHLIX JiaMM, 6Ge3uickipoHbix BY u
CBY-s1aMn, CBETOAHOUOB. OTKPBIBHIMX [IOBBIC [1EPCNCKTH-
Bbl BBICOKOKA'ICCTBCHHOIO OCBCIWICHHUSE U D(PDEKTHBHOIO
UCTIOJIL30BAIIUS WICKTPODIIEPTHH.

Poccuiickasi cBCTOTeXHMUECKAs (1KOMA BHeC1a 311a'u-
TCALHBIA BKIIAl B LIpOrpecc MUPOBOIA CBCTOTeXHUKK. PaGo-
i C.U. BaBWwiioBa (:IOMHMHCCUEIILUMS. JICHCTBHE CBeTa).



M.A. laTcnena (poTomerpus, HOPMHPOBAHHL),
C.0. Maiiseist (pusnucckue OCHOBBLE MpoLICCCa 3pCHHUS),
A.A. Tepmyna (teopernueckast porometpust), [1.M. Tuxo-
ieena (HHOpMHUPORBAHIMC, CBCTOBLIC 3TAAOHbE U U3MCPCHHUSA).
B.B. Menikosa (1puilnuiibi HOpMHUPOBaliUsL U MPOCKTUPO-
Bainsi). B.A. @abpukaHTa (TCOpHsl M CO3TAHUC JIOMUHCC-
HEHTHDLIX JIaMIE, OTKPBITUC NIPUHLIMIIA ACHCTBUSA KBAlITOBbIX
renepatopon), I''M. KHoppuHra (MpHUHUUIBI CBETOTCXHHU-
YCCKHUX PACUETOB W HPOCKTUPOBAHUS OCBCTUTCIBLHBIX YCTa-
HOBOK) ChLIFpaid OOMbHIYIO PO/ib B Pa3sBUTHU OTEUECTBEL-
HOH M MHPOBO# CBETOTEXHHKH.

[1aBHoi 3aiaucit COBPCMCHHOM CBCTOTCXHUKH ABIACT-
cq co3laHuc KoMOpPTHON CBeToBOW Cpejlbl Uit Tpy/ia U
OT;IbIXa Y¢I0BCKA, COXPAHCHHSA 310pOBbA, a Takxke 3 ¢ek-
TUBHOC MPUMCHCHUC ONMTUYECKOFO U3TYYeHUsl B TEXHONO-
I'MUCCKUX MpoLeccax MpH pallMoHaiblloM HCIIOJIL30BAHUH
2/IEKTPUYECKOMN DHEPFUHU.

Ha cospemceniniom draiie pasBUTHsL CBCTOTCXHM'UCCKOM
HayKW W TeXIIMKK CTAlOBUTCS BO3MOXHBIM CO31aHUC Ta-
KO XH3HEHIION cpeant oOUTaHHusl, KoTtopas oljanaer
HPAKTUYeCKU BCCH COBOKYHHOCTBIO HAapaMerpoB, HeobXo-
OUMBLIX JuBs uestoseka. CeeroBas cpeaa (CC) amiisiercest oj1-
HOM M3 BaxIeHIIIMX COCTABHbIX YACTCH XU3HCHIION Cpeilbl.

Komruiekcnni#t nojixon k CC 6bi1 chopMy.lMpoBaH B
70—80-x rojiax npu u3yucHuM npobieM «Cier KaK 3JIeMeHT
XU311e11o0M cpeiibt uenoseka» (C.T. KOpos, H.C. Usanona,
BHUUTI). «Yesnonek U coer» (MTY um. H.I1. Orapesa).
«bBbIToBBIE MHOFOGYHKIMOHAJILHLIC CBCTOBbIE KOMILIEK-
col» (BHHUCH). Buuto nmpeioxelo UCiioib3oBallie MHO-
roYHKHHUOHAILHOM HPHUPOJIbE CBeTa, KOTOPhI MpU3Bal
obecHeunBarh He TO/ILKO YCIOBHUS BUACHUS HPEIMeTHON
CpCilbl, HO U BBHIO/NHATE MHOTHC APYTHC (PYHKLMH: HCHXO-
JIorHueckue, 6HOJIOFHYCCKUe, ICTCTHICCKHE U J1p. UMenHo
To1/1a ObUIAa BLICKA3aHA MICS KOMILIEKCIIONO HPOCKTUPOBRA-
Hust CC yHpaB/sieMbIMH  YCTAHOBKAMM  OCBETHTEILHONO,
00JIy4aTCILHOIO U ACKOPATUBHOIO jICUCTBUSL U UX KOMOM-
HatMe#. OjIHAKO TEXIIMYECKHUC BO3IMOXHOCTH CBETOTEXHIU-
KH TOrAa ObLIM OI'PAHMUYCHLL, U TCOPCTHUECKHE UCCIEI0BA-
1M He BCerja MOrJIM Obitbh HOIKPEIUICHLE MPAaKTUKOM.
Hanbliefiiiiee  COBCPILCHCTBOBAHME  CBETOTCXHMYCCKMX
CpeICTB HpHBEJO B 90-X I't. K HIMPOKUM BO3MOXHOCTSIM
Co3/1laHUs KoMopTHoit innaMuyHoil CC. Tak ObLiM pas-
paboTaHbl MHOTODYHKITMOHAILHLIC OCBCTUTE.Ib11I0-00/1yda-
TeJIbHBIC J1aMIIbl, CTICKTP MJIYYCHUSI KOTOPbIX MPUOJiMxell
K COJHIECYHOMY M HaChillell CEPOro jIO3UPOBAHHbIM OJIMX-
nuM YO, CosuaHbt «HHTCIACKTYAIbHbIE» HMHXEHEPIIbIC
CUCTCMbI OCBELLUCHMS, KOTOPhIC 00ECIIEUMBAIOT HIMPOKHC
BO3MOXIOCTH ynpasiacuuss CC, rjiie 4eJdoBCK BCTyHaeT ¢
1ICH B AMa10roBoe BiauModciicTBue. Horuie ciiocoObl Mc-
pepacrnipcacaenus ceeToBoro noroka B QY — moasie npo-
TSXKENbIE CBCTOBO b 151 O0HIEIO OCBCHICHUS U BOJIOKOI1I-
Hbi€ CBETOBOJILE JUTI APXUTEKTYPHOIO U MCCTHOIO OCBeHIe-
Hus, 1ipubopst co cBetoanosaMu (C/1), MOIYALHBIC CUCTE-
Mbt ¢ TpybuatbiMu JUJ1 u muHonposoab ¢ I'JTH, ToucuHbie
CBCTMJILIIMKK € 3€pKaIbHbBIMM oTpaxaresnamu ¢ TJIH u
KUJI. cBeTWILHUKM OTPAXEHIIONO CBETA — [O3BOJHLIHN
IMPOKO BAPLUPOBATh KO,IMYECTBCHHBIC M KAYeCTBEHUILIC
XapaKTCPUCTUKHU  OCBCHICHHS, HOJIHOCTLIO BOCCO3aaBas
TpedyeMbic KOMMOPTHLIC YCTOBHSI.

MUsMeHWIMCHL HALUKM HPCACTABACHUA O (ByHKHHOHAMNb-
HOM OCBEHICHUH. IIMPOKO BHCIPUIUCH B 1IPAKTUKY MCTO-

Jbl U MPUCMDE, paHCC MCMONL3OBABHIMCCS TONLKO B TAKHX
CMCUMABHBIX BUAAX «XY/I0XCCTBCHHOFO» OCBEHIEHHS, Kak
B Tearpe, KMo, TeCBUACHUHU. CTanu oOLIYHLIMU CMCLIC
B HPOHLIOM JKCHEPUMENTHE ¢ UBETOM, H3MCHU.I0CH COOT-
HOLUCHUC OOLLCIO M MCCTHOIO OCBCLUCHHUS, HIMPOKO HC-
MoJb3YyIOTCS TCHCOOPA3yloHIMC CBOMCTBA B YCTAHOBKAxXx M
apyrue. B pe3yibTaTte MosiBUIMCh YCTAHOBKH, KOTOpLIE 1O
HPAaBy MOXHO Ha3BaTh HPOM3BeE/lElIMIMU HcKyccrBa. [du-
3aifH B OCBCLICHUM KaK CaMOCTOSTCIbHOe Hailpapiellne
CBSI3all ¢ KOMIUIEKCHBIM PCIICHUCM 3CTCTUUCCKHUX, (PYHK-
LMOHAIBIBIX U TCXHUKO-IKOHOMMUCCKUX 3ajay. M ccan
paliblie 3T0 1IPOSIBASIOCh B OCHOBHOM 110 OTHOHICHHIO K
HAPYXIIOMY apXUTEKTYPIIOMY OCBCILCHHIO, TO CCHYac BcCM
o0bekTam TpeOyeTcsl NMpUAABaTh HCIIOBTOPHMBIH OOJIMK ¢
noMolubio cBeTa. HeT COMHCHMIA B JajiblieiilieM Pa3BUTHH
JIM3ailHa B OCBCHICHHH, KaK BaXHEHIHEr0 KOMHONEHTA
CO3JaHMsI OHTHUMA1bHOU CBCTOBOM CpCibi JLTI COBPCMCH-
HOFO Ye;I0OBEKA.

Pa3BUTHC CBCTOTCXHUKHU 0a3UPYCTCH 1A KOMHBIOTEPH-
3a1MH NIPOICCCOB UCC/ICI0BAaHUIA, KOHCTPYHPOBAIUA U3JIC-
JMA M MPOCKTUPOBAHHUS YCTAHOBOK, 3JICKTPOHU3ALMM ca-
MHUX U3JICIMA M CUCTCM YHPABJICHHs] UMU, 4 TAKXKE UCHOIb-
30BAHUM HOBBLIX KOHCTPYKHHOHHBIX U CBETOTeXHHUCCKHX
MaTCPHATIOB U TCXHOJIOTHI KX MepepaboTKH.

Crosb 3HaUNTE/IbHBIE YCNIEXH CBCTOTCXHHKH MOCJIC/HErO
necsituiaernst XX BEKa He MOryT He mpuBecTH B Oyaywem kK
KAYCCTBCHHBIM H3MEHCHHAM — BO3PACTAHMIO PO.IH CBCTOTEX-
HUKH B XH3HH 001ecTBA, HCH30CKHOMY CC BIMAHHMIO HA €ro
passuTHe.

[Mposipiciine 3T0r0 HpoLCcca CILilyeT OXMAAThL BB Clie-
JIYIOHIMX HalpaBJICHUSIX. Bo-1epBbIX, 3TO jlalibHe e pa3-
BUTHE HPpoOJieMbl CBETOBOM Cpeflbl, KOFjIa CBeT CTaloBUTCA
O/IIIMM M3 JIMKCUPORB jUIsl YeJIOBCKA, 3aHMMast BAXHOC, 3a-
110BO OCMBIC;IEHIIOE MECTO BB HPODUIIAKTUKE U OXpaHe 310-
POBbs1, YiIYUILICHUM YCIOBMIA TPyda. 34CCh CIe1yeT OTMETHTD
BbifBJIEHHbIE B HEJABHMX MCCAEIOBAHUAX He3PHTEIbHbIE
BJIHSAHHA CBETA HA HACTPOEHHE H NOBeleHHe YeIOBeKa, CTUMY-
JIAIHIO ero XHM3HeIeATeAbHOCTH HA COBEPUIEHHO HOBOM YPOB-
He. Pesyiibrarhl 101061 LIX pabot 1o UCCHICIOBAHUIO HE3PH -
TCIAbHBIX PYIIKIIMI cBETa MOTYT U3MEHUTh NO/IXO0i1bl K 110p-
MHPOBAIHMIO OCBEHICIINS, @ UX Peaiu3aliusl — HPHUBCCTH K
0oJjiee COBEPHIEHIIOMY PA3BUTHIO OT/IEIbHOM JIMUIIOCTH UC-
JIOBCKA W OOLIECTBA B LIE;IOM. YCHEXH TeX110JIOIMH, 4 0CO-
6eHHO JICKTPOHHU3ALIMH, MO3BOJAT CO31aTh TMOKYIO yilIpaB-
JIICMYIO CBCTOBYIO Cpelly. 1€ BMECTO TOro, YroOnl yesnoBek
NPHCNOCAO/INBANCH K OCBELIEHHIO, CTAHOBHTCH BO3MOMKHBIM
OCBelleHHe TOAYHHHTL YCJIOBCKY.

Mox110 Hpeatoiaratb, 4To OfiMXaiiliiee JeCATUWICTHC,
T.¢. FO/bl AaKTUBHOIO MCIOJb3oBallus nacrosiuieid Ciipa-
BOYHOM KIIUIH, CTalleT MEPHOAOM PEBOIIOHMOHILIX H3Me-
HCHHMIA: CBCTOAMO IbI M CBETSIIHME MATepUalibt BCTYHAIOT B
CBETOTeXHHUKY. [TOCTCNICHHO OYAYT CTUPATLCH FpaHUilbl Me-
Xy ocBellicHHeM, vikbpopmauureidh u passieyeliueM. OcBe-
THUTC;IbHBIE YCTAHOBKM Ha Oase C/ MOryT CiIyXHTh OCHO-
BOH juta UnTepriera. reileBUUEHUs, BWIeoTeiedolla.

Byaynwe OY — 310 1e 10,1bk0 KOMOPTIblE MHOFO-
(yHKUHOHAILIIBIE CBETOBBIE KOMILICKCLE, HO U 3HEPro3Ko-
HoMHuHbIe, 3(deKTHBHBIC W JKoJornunbie OY, nponssoas-
HEe BBICOKOKAYECTBEHHBIH CBET TO.IbKO B TAKOM KOJHYECTBE
H B TO BpeMs, CKO.IbKO, FA¢ M KOraa 3t1o Tpedyercs. IT1o



[J1aBHOC HalpaBiiCHUE CBETOTEXIIMKH, HOIIEPKUBAIOLLEE ee
BAXHOE 3l1ayeiie.

[Mpo6Gaema dneprocbepexetns 8 OY Bcex CrpaH MHUpa,
1i¢ TOJILKO MepCi1OBLIX, HO M Pa3BUBAIOILMXCS, MpHoOpeia
3a 110CJIejIHHe TojIbl HCKITIOUUTCIbHOC 3HaucHHUe. [lpu atom
OT yCICXOB B PCIUCHUM JTO# 11poGJIEMbl BO MIIOFOM 34BU-
cUT Oynylliee YeIOBEYECKOH HUBHIM3ALIMM He TOJIBKO B
CBSI3U ¢ MOCTCICHHBIM MCUEPIILIBAIIMEM FOPIOYMX MCKO-
HAEMBIX, MAYHHUX Ha BLIPAOOTKY 3JICKTPO3IHCPIUU. HO M
M3-3a OBICTPO HPOUCXOUSILEIO 3aIPA3HEINs OKPYXAIOLIeit
cpenbl BbIOpocaMu B arMocdepy Bpediibix BCHECTB (AMOK-
CHILOB YIJIEPO/1a U CePbl, a TAKXKC PTYTH), oOpa3ycMbix B pe-
3yJbTAaTC CXKHMIaHMUS TOILIMBA HPU HPOU3BOJICTBE DJIEKTPO-
3HCPIHH.

B oroit cB#3M BO MHOTHX rocynapcTBax MUpa MpHHSATHE
M peaJIU3YI0TCs1 CTicliMaNbHbIe TPOrpaMMbl dlleprocdepexe-
HHUs, BKHOYAIOLIME CaMOCTOSITCIbHBIE Pa3acyibl MPUMEHHU-
TeIbHO K QY. 3azaucit 3TUX HPOIPAMM SIBBIETCH Pe3KOoe
CHUXCcHUE pacxoza I3 B OV (na 20-50%) u BuiGpoca
BpeAnbIX BellecTB B atMocdepy. CHUXCHHUC 3Heprorio-
TpeGJICHUs NIPH pcalU3allMK ITUX MPOIPaAMM SILIETCS pe-
3y,1bTATOM Pa3HOCTOPOHHETO BO3ICHCTBUS KAaK HA CTPYKTY-
Py 1IpOM3BOACTBA CBCTOTCXHHUECKHX M3/€JIMil, Tak U 11
Ka'[eCTBO BbIMyCKAEMON TeXHUKH U 3(h(PeKTUBHOCTb CC MC-
nonb3onaliusi. OCHOBHasi CTaBKa IPU 3TOM [HeNAaeTcsl 11a
KOMHAKTIble ;HOMHHeclicHTHBiC Jamnbl (KJIJT) ¥ Torkue
JUT ruiia TS, a rakxke wektpotiible [TPA (3TTPA) u ux
BHeIpeHHe B 1aubosiee BaXHBIX M «OT3LIBUMBbLIX» Cdepax
IIPUMCHCHHUSA — B XHWJIOM CEKTOpE, a TaKXe B KOMMeEpue-
CKHMX M OOWWECTBEII0-AJIMUHUCTPATUBHBIX 31aHHUsIX, MPCX-
jle BCEro roCylapcTBCHHOrO HoauvHenust. B GnuxaitnieM
OyiayuwicM B pCLUCHUM 3TOi MpobiieMbl Bce 60JIbIIYIO POJib
OynyT UrpaTth CBETO/IMOJIbL.

O6inas nporpamma diieprocOepexeliuss MPUHATA U B
Poccuu. a Takke B HeKOTOpbIX peruoliax crpaHbi. Ee pea-
JIN3alMs OCYLUECTBIAETC HEJIOCTATOYHBIMU Temnamu. Ot-
Jenblioi MporpaMMbl B 06JacTH OCBEILEHUsI B CTpatie [10
CHUX TIOP HCT. XOTA C€ HeoOXOAMMOCTb COBEPIHIECIIHO OYe-
B,

[Mporpecc B 06aacTH CBETOTEXIIMKHM 33 HOC/E,[HUE TO/ThE
B HAHLICI CTPaHC BBIPAXaeTcsl He TOJILKO B TEMIIaX PoOCTa
CBCTOTEXIIMYECKOM 11DONYKUMM, HO U B MOSBICHUM 110BbIX
HPOU3BOAMTeIEl U B pa3paborTke U BHEUPEIIMU HOBLIX U3-



HeIUiA, MIIOFMe M3 KOTOPhIX COOTBCTCTBYIOT BCEM COBpE-
MCHHBIM TPcOOBAHUSIM, U B HOSIBICHHH OCBETHUTCIBHBIX
YCTAHOBOK PaxIMMHOIO Ha3HAYeHHMsl, BbIIIOIICHIIBIX 11 Ca-
MOM BBICOKOM MHPOBOM YPOBIIC, @ TAKXC U B APYTUX Mpo-
SIBICIIMSIX, HallpUMeEDP, B JIyYUICH OpraHM3allMM CReTOTeX-
HHUYECKOTo pbiHKa, GOJIbLICH €r0 LIMBUIM30BAHHOCTH.

Poccuiickas cseroTexiiMka Bceraa Obila MHTerpUpOBa-
HAa B MMUPOBYIO. YUacTUC OTCUCCTBCHHBIX CHElIIMAIMCTOR B
JICATCILHOCTH MeXyHapoii ol KOMUCCHH 1O OCBCLUCHHUIO
(MKO), McxilyHapo/IHO# 3JCKTPOTEXIIMYECKOH KOMHC-
cun (M3IK), Jlioke-Espona, Jliokc-TTacudmka u B 1p. Me-
XIAYLAPOJIIBIX OPFallM3alHMsX, MO3BOASCT. C YYCTOM 0OCO-
OCHHOCTCH HAlUCH CTpaHbi, BLIOUPATh 11aH00JIce HpaBUIb-
HbIC HAIpaBJICHUS Pa3BUTHsL, jleXalliie B pycie Nporpecca
MHPOBOW CBCTOTCXHHKH. JTO, B CBOIO OUYEPECHb, HO3BOJSICT
co3nartb 6ojice 61aronpUATHLIA HHBECTUIIMOHHBIA KJIMMAT
KaK BaXHbIH (akTop Jia1blieillIero pa3BUTHS.

ONHUM M3 BaXHBIX M, KaK 1IPABU/10. HCIOY U THIBACMbIX
HamnpaB/cHHMI 3Heprocoepexertns B OV, saBasieTcst BceMep-
HOC PaclUMpCHHUE MCMOIB30BAHMUs CCTECTBCHIIONO CBCTA H,
HPEXIe BCEro, HPSIMOI'O COMHCYIIONO U3TYUCHMUS.

B sak;1104eHMe Helib3sl 11e yIIOMSI1YTh HCOOXOAMMOCTb H
NOJIHYI0 BO3MOXHOCTh B XXI BEKe KOMILIEKCIIOTO petie-
HHA BCCX MHXCHCPHBIX CHUCTEM 3JaHHUi: Orpax/JIalowMnx
KOLICTPYKIIMI. OCHCIIIeHUsl (€CTECTBCHIOIO W UCKYCCTBCH-
HOTO), OTOIUICHUS, BEHTWISUMHM, KOHAMWUHOHUPOBAaHHS
BO3nyXa. TONbKO KOMILICKCHOE, B3aUMocCBsizalliloe pac-
CMOTpPeHME U pelleHUE 3TUX NpobiieM B Mpoliecce MpoeK-
TUPOBAIIU U CTPOUTEJILCTBA 31aHUIN U COOPYXCHHUH MOXCT
1103BO;IUTh BHIUTH Ha KAYECTBEHHO HOBBIA YpOBeHb TEXHHU-
KO-JKOIIOMHUYCCKHUX XapakTepUCTUK M komdopTa oKpy-
XaloleH YesIoBeKa Cpe/ibl.

HoBoe (TpeTtbe) M3naHue CnpaBouHOi KHHIH MO CBC-
TOTEXIIMKE CTAaBUT Heped coboil 3anavyy MpeicTaBlACHMS
pa3IKulIbIX Ipallcii nawei oTpac, I HayKU U TEXHUKH ¢ CO-
BPEMEHHbBIX [103ULIMI U B TECHOM CBSI3H C YPOBHEM €€ MEX-
JIyHapPOJIHOTO Pa3BUTHS.

ConeiicTBue 11auGosee nostioMy UM ksanuduuMpoBan-
HOMY MCII0;1b30BAaHUIO COBPEMCHHBIX NOCTHXCHHUI CBCTO-
TEXHUUCCKONH HAyKU U TPOMBILLICHHOCTH JUISl PELUCHHS
yKa3aHHbIX 3a0a4 — Ueab «CrnpaBoyHOW KHUIH MO CBETO-
TCXIIUKE»,

FO.b. Aiizenbepe



UCTOPUA CBETOTEXHUKHU

CoBpeMeHHas CBCTOICXHMKA Gasupyercsi Ha (yHia-
MEHTAIbHBIX JOCTUXCHUAX (PU3MKH, MaTcMaTHKH, GHoso-
U U pslila JPYIrUX Hayk.

Huxe paccMorpeita MCTOPHST Pa3sBUTHSL OCHOBOIOJNA-
FAIOHIUX /L15t CBCTOTCXHUKH HPE,ICTaB/IelIMK 0 CBCTC, HAyKH
O 3PUTCIbLHBIX BOCHPHUSTHAX, UCTOUIIMKAX CBCTA, OTMeYelibt
OCHOBHBIC 3Tallbl PA3BUTHS COBCTCKOM CBCTOTEXIIMKH.

PACITPOCTPAHEHHUE CBETA,
POPMUPOBAHHUE 3PUTEJIBHOI'O OIIYIUEHHUA,
OUEHKA CBETOBOTI'O H3JIYUEHHA

B ocHoBy yuciiMg O cieTe JickiiM [PCICTAB/ICHHS Jpen-
Herpedeckux Gpu10cooB U yUeHBIX:

Omnenok u3 ArpurenTa (492—432 v, 10 11.3.) YTBCpXIQL,
YFO M300paXeHUCe MPCAMETA B 1J1a3aX BO3IMKACT MPHU Mepe-
CCYEHUM TOHYAUIIIMX MCTCUEeHHUH M3 1j1a3a U OT TPC/IMCTA.

Jdemokput Abaepckuit (460—370 1. j10 H.D.) BOCCTaCT
HPOTHB YYCHUS O jlydax, BBIXOAHIMX M3 I71a3a U TOBOPHMT,
4YTO 3PCHHUC OOYCJIaB/IMBAETCS MAJACHHUCM 11a HOBEPXIOCTL
171a3a MCJIKHMX aTOMOB, MCXOSLLMX OT ilpejiMeTa.

Apucrotens (384—322 1. j10 11.D.) noaacpxuBaert JdeMok-
puTa: «Ecin 6bl BIACHHMC 3aBUCE]IO OT CBCTA, UCXOISIIENO
M3 [1a3a, Kak U3 ¢oiaps, To noucMy Obi 11aM HC BHU/CTb B
TemHote? [peiiionarats, UTo CBET raclier, KOraa rno BbIXO-
JIC M3 1J1a3a HOHNIET B TCMHOTY, — GeceMbicIMna». LlBer,
HO MHEHHUIO APUCTOTENs, 3aBUCUT OF CMELictUs CBCTa M
TBMBl.

Eskima (300 1. j10 H.3.) ocTaBwii couMHeHUs «ONTHKA»
M «Karomrprka». B 2TUX KHHUIax ¢CTb BaXHBIE YTIBCPXJIC-
HUSA O 3aBUCHUMOCTM KAXYHIEHCS BeIHUMHbI 1Ipe/iMeTa OT
yIia 3pelmsi, 0 HPSIMOTMHENH HOCTH XO/1a JIYUCH, BBIXO/ISIHIMX
W3 rlasa, o pasCHCTBe YIJIOB MAJCHHUSI U OTPaXcHMS OT 3¢p-
KaJt. [1Ba HoCJICIHUX yrBepX/eHHns J1eTH B OCHOBY ONITUKH.

Kneomea (50 1. H.3.) B couHnenm «lnkimueckas tco-
PHsl MCTCOPOR» HUHIET, YTO CBETOBOIA jlyy MpH TMepexoie U3
MCHCC TLIOTHOM cpeilbl B BoJiee 1LIOTIYI0O U HA000pOT 1Hipe-
JOMIBSIETCSL M TIPU 3TOM HPH BXOXJIEHUH B 0oJiee HIIOTHYIO
cpeny Npub/IMKaeTes K NMCPNCHANKYJSIPY K MOBCPXHOCTH, a
NIPU HICPCXOIE B Mellee INTOTHYIO CPelly OTANSICTCS OT HEro.

Kaasmit [Itonemeit (70—147 r. H.3.), BOHPEKH APUCTO-
Te0, Ho nouxobio Eskiauiy cuuTact, y4to Jyuu csera Mc-
XOAT 3 rnasza. OH 3aMcyaeT, YTO MECTO 3BC3I MelsieTcs
BCJIC/ICTBUC HPEIOMIICHHUS Jly'leil cBeTa B Bosnyxe. OOwsic-
1I1€T HPUUYMHY CIUIIOUICHHBIX TPaeKTOPHM 3BC3I BOKPYY
TIO;HOCA 3CM.IH TIPEJIOMJIEHHUCM JTYUCH.

Anbraszen (1038 1. 11.3.), apaGCKMit yuenblit, CUMTAN, YTO
n300paxeHne BO3HMKACT B XPYCTAIMKC, a He Ha CeTYaTKe
ri1asza. TcopHst 3pUTCLHBIX JIydeil UM NOJHOCTBIO OTBepra-
nack. [Mokazal, uto yriibt MAOCHUS U 1HPEIOMICHUS 11€01M-

nakobt. M3yyajt c1ocoGHOCTb CTCKISIHHOM UCYCBHIIBI YBC-
NMYUBATL Pa3MEpbl PACCMATPUBACMBIX HPEIMETOB.

Pomxep bokon (1214—1294), ainiMiicKMi yYeHBIH, OT-
KPbLt, YTO HPU HPEJIOMIEIINH ;Iy4yeil IPH UX HPOXOXIACHUH
yeped cpepUyYCCKUC MOBCPXHOCTH KAXYHIHMCCH Pa3MCepbl
HPEIAMETOB MOI'YT ObIThL yBejindeHbl. COBETOBA JIIOISIM CO
cJabblM 3pCHMCM HAaK1adblBaTh LIAPOBOM OTPC30K CICKIIA
(Mellblie HOoJIyIIapa) 11a HpeAMET, KOTOPbIA OlIM XOTT
paccMotpetb. bekont 3aMeuaer: «TakuM 00pa3oM, yBeH-
YMUBas 3PUTCILHLIA yroji, Mbl OYJICM B COCTOSSHUHM YHTAThL
MCJIbYaiIliMe OYyKBbl ¢ OIPOMIIBIX PACCTOSIIIMA M CYHUTATH
MCCYMIIKM 11a 3eMJIE, TAK KAK BU/IMMasl BEIMYMHA OOYC/IOB-
JleHa He pacCTOsiHMUEM, a 3PUTCIbHBIM yrioM. Manbuuk
MOXCT Ka3aTbCs BCIMKAHOM, a B3POCJBIA — ropo#».

Caabsuiio Apmatn B 1285 rojy n300pel OYKH.

Horann Kemwnep (1571—1630), HCMCHKME acrpolioM,
pa3paboTtan mMoachL GopMHUpPOBaIIUS U300paXelIUs B riase.
Mo cro Monciu KOHYCbI J1yeH, UCXOUSILIHE U3 TOYEK 1pefT-
MCTa U UMEIOHIIHe OO1HUM OCHOBAHUCM 3pavyoK, MPCoMIIsi-
I0TCS1 XPYCTAIMKOM TaK. YTO HO3AIHU HEFO CHOBA 00pa3yloT-
Csl KOIYChl, BCPLIMHbI KOTOPBIX JICXKAT Ha CCTUatTo 0060-
JIOYKC T1a3a M 3/cch JAI0T M300paxkelHe CReTsiHerocs
upeaMera. M3oOpaxceiive Obizaet oOpatiibiM, Tak Kak OCH
KOHYCOB CPCCCKAIOTCS B XPYCTAJIMKe. AKKOMO/IAHHIO T.1a-
3a Kk 6.IM3KMM U jaiickMM MpcaMmcetaMm Keriep oObsiCiisid
CXKATHUCM U PaCIIUpElIMEM XPYCTAIMKA WM HPUOJIIMKCHUCM
ceTuaToi 000,104KHU K XpycTatuky. bDan3opykocTh U 1aib-
HO30PKOCTL Oli OTHOCHJI K HCMPaBWIbHON KPHUBH3IlE XpYy-
crasika. KeiniepoBckasi Teopusi 3pcHHUs J10JITOC BPEMs OC-
TaBajacb o0Opa3toBoOH.

Pene Jdekapr (1596—1650), ¢dpaHuysckuii pU3KK U Ma-
TCMATHK, HO0;1arajl, YTO CBET UMCCT KOPIYCKYISPHYIO HPH-
poay.

Xpuctuan Toiirenc (1629—1695) — nMiepilaHACKHI
YUYCHBIH, CO31aJt BOJILIOBYIO TCOPUIO CBCTA, OOBLSICHUII 1BOM-
HOE JIYYEHPEIOMIICHHUC,

Hcaak HoioToH (1643—
1727), aHr;iMicKUN QU3HK,
OTKDbL1 JIUCIICPCHUIO CBETa U
dan  Tcopuio uscron. [lo
MHcHUIO HbloToHa BCsikoe
CBeTsilleecsl Tej10 HUCIycKacT
Mehyaiiiue YacTHLbL, KO-
Topbie MOMajiasi Ha CCrYyarky,
HPOU3BOIST OLUYHICIIUC CBC-
Ta. Beanmuuna ostux uyactuu
pa3iMyHa: oHa Oonblle U1
Kpaclloro M MeHbIUC 115
¢uonerosoro rmsera. Bee

Hcaak HbloToH 1aCTHUBI HPHU CBOEM TICPCXO-



J¢ B 60Jiee ILIOTHYIO CPCLY MM Jaxe MpU MpUOMXKeHUH K
He# UCMbITHIBAIOT HPUTIKCHUC, BCJIGICTBUC UCTO 1IPU lia-
KJIOLIIOM MajJCHUM Ha 1I0BEPXHOCTh pasiesia NBYX cpe;l
MCbUaiiiiine U3 HacTHL OTKJIOISIIOTCH CHUjIbHee, a Kpyli-
Hbic — cpabee. g oObsiclielinss mpolecca OrpaXXCHHUA
cBeTa HploTolly NpHLioch MCHOJIB30BATh MOHSTHE OTTAT-
KHBAIOHICH CHJIbL.

Korma Beiiivia B ¢BetT HbIOTOHOBCKast «OnTHKa», Tpak-
TaT Toiirerica 0 BOJIHOBO# NMpUpoc cBeTa ObLT yXe H3BeC-
reH. OjlHaKO BoilHOBasi 1copust cseta HrloroHoM 6bLia Hia-
YUCTO OTBCPrIIYTA U B CHUily ¢FO OFPOMIIONO 1HAyUHOIO aBTo-
pUTeTa NOCIC/AYIOHIMMHU HOKOICHUSMHU (DU3MKOB 11C NpHU-

3HaBalaCh, OHA MOJYUMIA MPU3IIAHUC JTULIL [10C]Ie YHOP-
HOH GOpbLOBI.

Jlomonocos Muxann Ba-
cuabeBuy  (1711-1765). pyc-
CKHi yyelblid, Oblil CTOPOHIINA-
KOM BO.THOBOM TE€OpPUH CBCTa.
paspaboral TCOPUIO UBETOB,
pa3paborat psiil  ONTHUYECKHX
npubopos. B 1756 r. Hanucal
pabory «Ci0BO 0 MPOUCXOX-
ICHUM CBETa, HOBYIO TCOPHIO
O UBCTax [PC/CTAB/IIOLYIO»,
B KOTOPOM pC3KO BhICTYyHAET
HPOTUB KOPIYCKYJSIDHON TEO-
PHM CBETa, 3allMilasi BOJHO-
Byl0. Tak, OH yKa3biBaeT. UTO
ecsm Obt OblLla MpaBUILHOMN
KOPpIHYCKYJBIpIiasi TeopUs CBC-
Ta, TO HCMIOHATHO, HOYEMY 1HOTOKH CBCTOBLIX YacCTHIL HPH
HCPCCCUCHUU He Mentatot jipyr apyry. [lo sonHono#t xe
TEOPHUH €C/IM BOKPYT aiiMa3a [10CTaBUTh ThICAUHM CBCUCH, TO
TBICSI'IM 1YYKOB OyAyT TCpeccKaThesl M 1€ MELIATh JApyr
Jpyry. Apyroc Bo3paXcHHUC [IDOTUB KOPIHYCKYISAPHOil Teo-
puH cBeTa HbloTOlA: €CIM B3SITh YCPHYIO MECUHIIKY U 1O~
JIOXHTDH CC Ha coJillie, To 1o teopun HploToHa B Hee note-
et OFPOMHOC KOJIMYCCTBO CBETOBBIX HECUMHOK. OjHako,
CCJIM [I0TOM ¢€ YLIECTH B TEMI10C TTOMCHICHHE, olla 1ie OyneT
cBeTHTbCs. Kyna Xc¢ MOOCBaIUChL BCe CBeTOBbIE YACTHLIbL,
KOTOpbie ObLIM HOIIOHICHbI 3TOM YEepHOM HECUMIIKOMH.

JloMoHOCOB HKcal, YTO CyHIeCTBYeT TPHU COprta IIapH-
KOB DHpa. OIMIAIOLIUXCA MO BCIUYHMHC U HIEPOXOBATO-
¢TH. Bpaiernve tactuu 2¢upa KaxJioro copta HpOU3BOAUT
OHLYLICHUC OMNPCACICHHOIO HBeTa — KPAcHOr0, XCJITOro U
roilyboro. Bce ocrainbhble UBCTA SBJSIOTCH KOMOHMHalMEH
3THX TPCX HBETOB.

Tomac KOur (1773--1829). anriIMicKUid YUCHBIN, ¢/ie.1ast
B 1801 r. 10K;1a1 KOPONEBCKOMY OOHIECTBY AHITIMM «Teo-
pUsl CBETa M HBETOB», B KOTOPOM OTIaJl Mpeillloyrellne
BOJIHOBO# Npupodc cBera. Korla jisa psjia BOIH pa3iniHO-
FO HPOUCXOXICHHS BIOJHC WU XOTs1 Obl [IPUG/IM3UTENbHO
COBMAualoT M0 CBOCMY HallpaB/IeHUIO. TO OBUXEIIUE, NPO-
MCTEKAIOILEe U3 WX COCNHMIICIIUS, SIRISICTCS COYETAHHUEM
JIBUKEHMA, HPUCYILUX KaXilOMy OTIACIBHOMY KojcOaliuio.
PesyanTrpyloniiee ABHXEHHE BCErO CWIbHEE, KOIj1a BOJTHbE
TOXIECTBCHHBI M0 (ha3aM, U Bcero c1abee, Koraa 11aubo.ib-
HICC HPSMOE IBUXEIIME O;1110M BOIlbE COBMNANACT C Hau-
O0/ibHIMM  OOPATHBIM JIBUXEHHUCM ApYyro Bo.IHbi. B rmo-
CICOHCM CIyY4ae MOXeT jlaXe HPOU3OWTH COBCPILCHHOC
YHUUTOXCHHUC JIBUXCHHUSL, cCiIM 00a Kojebanusi obnaiamoTr

LA
Muxanwn Bacwibesru
.loMoHOCOB

OIU11AaKOBOW MHTCICUBHOCTBIO. FOHI cortocraBui nseTa ¢
JUIMHAMH BOJIH M COCTaBU Tab,1uiy, B KOTOPO# MpcacTan-
Jiellbl JUTMHBE BOjHE OT KPACHOFO 0 (PHOJICTOBOIV HBETOB.

®penenb Oriocten XKan (1788—1827), dparniysckii
PU3MK, HccnenoBal Hirrep@epeHIMIO BOH, paspaboTal
TEOpHI0 AM(DPAKUMKU CBeTa, OTKPhUI LUTMITHYECKYIO H
KPYIOBYIO MOJSIPU3ALMM CBeTa, YCTAHOBUI1 3aKOHbl OTpa-
Xe1nsl M MPeJIOMJIEHUST Ha ILI0CKOM HEeHOIBUXHOM Ipatin-
LC IBYX cpeil.

Jlxeitme Knepk Makcsen (1831—1879). anrinickui
(bH3MK, BHICKA3a WACIO DJICKTPOMArHUTHOM HPUPO/IbE CBCTA.

IMerp Huxonaesuy Jledeaes (1866—1912), pycckuii ¢du-
3UK, OTKPbLT U U3MCPHII JaBICHUC CBETA Ha TRep/lbie TcIa
(1899) u ra3wl (1907). KouucecTBeo MojiTBEp/IH JJICK-
TPOMArHuTiylo TCOPHUIO CBETA.

Asbbepr Ditmwreiin (1879
1956), nemeukuit ¢pusuk. Brcp-
BBIC YCTalIOBK.1, 4TO cBeT 0b.1ana-
€T Hapsay ¢ BO/IHOBBIMH, TAKXE
KOPIYCKY/IIPHBIMH  CBOHCTBaMH.
ABTOp TEOPUH OTHOCHTEJIbIOCTH
M OCHOBOIOJIAFAIOLINX TPYAOR HO
KBAaHTOBOWH TCODMM CBETa: BBCI
nouaTtue ¢orona (1905.r.), ycra-
HOBM 3aKollbl (oToddhdeKkTa.

ACIbOepT Dinrrefitt

DoTomeTpus

@panvecko Maspoanko (1494—1575) — MT@ILSAHCKHMA
yuyellblit TPCUCCKONO HPOUCXOX/IeHHUs1, Halucai Tpakrar
«CBCT 0 CBCTe», B KOTOPOM OBLIM yXC 33a4aTKM HAyKH O
dboroMeTpuccKoM pacuere.

Aunepc Heabcuii (1701—1744), wse/IcKMik acTPoOHOM H
(bH13MK, AN CONOCTaBICHUS CHIbE CBCTa OT ABYX MCTOYHM-
KOB CBeTa Opa’t pyKOMUCHBIA HpUGT U MOAHOCUE €F0 K
CBCTALLMMCS TejiaM, BbIOMpasl PaCCTOSTHUC A0 HHUX TaKUM,
4TOObI OHO COOTBCTCTROBAIO MOPOry padIMicHUA LWpHP-
ToB. [lasiee O yTBCPXiail, YTO IS MTOTYYEH NSl COOTHOLLC-
HUSl MHTEHCUBHOCTCH JIByX MCTOYHHMKOB CBeTa jLOCTATOUIIO
B34Th BOCbMble CTCTICHH 0DOUX PAcCTOSIHUHA.

XKopx Jlyu Jlexaepk broddon. dpaHity3sckuit ectecTBo-
KCMbiTaTelib, B 1747 I. pu U3Mepenuu koddduiimelrra or-
pPaxXeHMs 3cpKajl UCHOIb30BA CI1OCO0, analorHuHbIi Cro-
coby Ueibcust.

Ibep Byrep (1698—1758), dpaHity3ckuii yucublif, siB-
asierest ocHonateneM doroMerpur. OH 1300peit HECKOJIBKO
NpUOOPOB LISl M3Mepellnsl CUiIbl CBeTa PA3IMYHbIX MCTOM-
HUKOB. [IpuHnMN jIeACTBUS 3TUX HPUOOPOB OCHOBLIBANICH
fla CpaBHEIIMM € OPYTUMM UCTOYHIMKAMM CBCTa (CTaHjapt-
HBIMH). Metsisi pacCrosiHUC MCXTy OCBeHIaCMbiM TPCiIMC-
TOM M HCTOYIIMKAMH CBETA (M3MCPSICMbIM M CpaBHHBac-
MbIM), 011 1OOMBAJICH paBelCTBA OCBCHICHIIOCTEH U BBIUKC-
s cuy cBeta. Hpu nomoun nojo6isix potroMetpos hy-
rep onpesesinst psiii Koadduuucirros oTpaxcHUss U Mpo-
MYCKAHUsl H3TYYClIMsl pa3IMuHbIX MaTepuaios. Kpome
TOFO. CMY yIAJ0Ch CPABIIMTL CW1y CBCTA JIyHibl U COJHILA.



On Hamc,l. 4Wro HpH PaBHOW BBLICOTC HAI TOPHU3OHTOM
costniie B 300000 pa3 csetriee JIyHbL

Byrep ycraHOBMJT AMHCHIIOCTL 06BIMHBIX (POTOMCTPHC -
CKUX COOTHOHICHMI, HOKa3al. YT0 3pUTEILHOC BOCHPH-
ATHE Pa3iMuMsl CBCTOBBIX HOJICH onpeacasieTcst HC pasilo-
CThIO UX aBCOHOTHBIX 3HAYCHHUU, a OTIIOHICHUCM HX SIPKO-
CTCit: MOKa3al. UTO SIPKOCTD 11€ 3aBUCHT OT PacCTOsiHUSA Ha-
61104CHHS, TaK KAK OCBCHICHHOCTb CeTYATKH 1jla3a OCTact-
€4 1ICU3MCHHOK, BBC/I 3aKOU OCabieiust cBeTa HpH Cero
HPOXONXGICHMU UYcpe3 HOFIOHIAIOHIYIO CPCily, W3BECTHBIH
CeTO/IHA KdK 3akOH byrepa.

Horann I'enpux Jlambept (1728—1777). nemcilkui yye-
HBIA. — OClIOBATC/1b TEOPCTUUCCKON (oToMerpuH, cdop-
MVY.IMPOBAT C.1¢;IYIOHIMC OCHOBHBIC T1OJIOKCHUSA (POTOMCT-

puu:

— BUAUMas
SIPKOCTH TIpcaMe-
Ta CCTb 4acTIIOC
OT JIcilelIug KO-
jiMiUecrBa  CBCTa
Ha BC/IHMHMHY
HU300paxXceHUSA Ha
CCTHATKCE:

— IipH  Tipo-
UMX paBHbIX yC-
JIOBMSIX  OCBeHHe-

HUC OT CBCTsI-
LIEHCS TOUKHU 00~
paTHO  HpoONop-

LHMOHAILHO KBal-
pary paccrositius
J10 3TOM TOUKH;

— eCM OCBe-
HICHHAsT HOBCPX-
HOCTL HaK 1olleHa
Mo OTHOIHECHUIO K
H31YYaIoHIC My
CBET TCly, TO
CH.1a 3TOIO OCBCHICHMS HPOMOPLUOHAIbHA TTPOU3BEACHHUIO
HOPMATLHOTO OCBCLICHHS 114 CUHYC YIjla HAKIIOHA J1y4cit K
OCBCHIACMOU HOBCPXHOCTH;

—~ KO;IMMCCTBO CBCTA OT MPCAMETA [TPOMOPHUOHATIBHO
HPOI3BCACIIMIO BCIMUMIIBE MOBCPXHOCTH Ha SIPKOCThL U CH-
HVC VI1a HAKIOHA JTyya K HOPMaM K HOBCPXHOCTH.

lepuwyn Anapeit Ajekcaunaposwy (1903—1952), coser-
CKHi yuyeHbIH, paspaboTa.l oOHIyI0 TCOPUIO CBCTOBOFO MO
M BICPBble BBe] MOHATHE CBCTO-
BOro BekTopa. BekTopHble cooT-
HOHICHUST HO3BOJWIIM TIPOLIC U
HarnsiaHee (opMy.IUMpoOBaTh CBe-
TOTeXHHUCCKUE 3aiaud. B 1946 1.
UM ObLIO MPELLIOXCHO HOHITUC
JKBUBAICIITHOM  SIPKOCTH.  KaK
APKOCTH MOl CPABHCHUSA. TIPH
KOTOPOil L1s1 111433 yCTAHABIUBA-
€TCS CBCTOBOE PaBHOBECHC, Ol
c¢opMy/IMpoBal OCIIOBHbIE TpC-
60BaHusi K BHU3yaiblioMy ¢oTo-
MCTPUPOBAHUIO 1IPU MAbIX fIp-
KOCTSIX.

Horatnn FeHpux JlamGept

AHIpeit ATeKcan1poBut
Fepinyn

BO3HUKHOBEHME, PA3BUTHE
U COBEPIIIEHCTBOBAHHUE UCTOYHUKOB
H3JTYYEHUA

Losaexkmpuneckuic nepuod

2500 r. 30 11.2. CepHilHOC MPOUIBOJICTBO [IMHSIIBIX JTAMIT
¢ Mac.1oM

[lepsbic ccun B I'pennn u Pume
Macasubic laMiibl B AITHOXHH

CBeun (Caiblibic, BOCKOBBIC) B CBCTHJILHHU-
Kax, oHapsX BHYIPCHIIEFO W HApyX1Oro
OCBEHIEHHS

500 r. 10 H.3.
450 r. n.3.
XIH-=XVII Bs.

1730 r. Mac;isiibie ¢oHapn B Mockse

1780 r. BoaopoaHbic staMIiLl

1783 1. JlaMila ¢ CYpCIMHBIM MAacCiOM M TLIOCKHM
¢uTHICM

1785 r. CBETHILHUKY 11a KAMEHHOYTO;IBHOM Fase

1798 r. lNaszosbic GoHapu B AlFIUU

1811 r. Fa3zosbie samunt Bo Opaiibypre

1816 r. CTcapyHOBBIC CBeYH

1818 r. FazoBbic poHapu Bo PpaHunu

1830 r. [Mapaduitonbie cBetu

1839 r. lNazosbic ¢onapu B lleTepbypre

1866 r. lNasoBuic ¢onapu B Mockse

3.7€Kmpu‘l€CKO€ oceelierue

Bacwamit Biaaumuposny Ierpos (1761—1834), pyvcckui
¢u3nkK, oTkphLT 3feKTpUuecKylo ayry (1802 r.). paboralo-
LIVIO ¢ HOMOIUBIO CO3/1allHON UM KPYHIICUIICH LTS CBOETO
BPCMCHM FalibBaHUuUCCKOM Oarapen. BricepBble Bbickasal
MbIC,ib O BO3MOXIOCTH HCIOIb3OBAHUS DJIEKTPHUUECCKON

AYIU ;L1 OCBCLUCHMUS,

Anekcanap llukonaesny Jlo-
aeirmnn - (1847—1923),  pycckuin
JCKTPOTEXIIUK, H3006pC yrofn-
HYIO JaMIly HaKallMBaHUs B
1872 r. (materrr 1874 r1.).

Ajiekcanap Hukonaesuu

Jlo/biruH
ITasesn Huko.aeBwu 50.10ukos

(1847—1894), pycckuit 3neKTpo-
TeXHMK, U300pest JiyroBylo 6e3pe-
FYISTOPHYIO JIaMIly — «JJIeKTpH-
HCCKYI0 cBeuy» (matenr 1876 r.).
Bnicpebic paspaboTaB KOLICTPYK-
HUIO CBCUCAECpXatesici, apMmary-
pbl, PY'UHBIX M AaBTOMATHYCCKHX
MepeKiIovaresieit CBCUCKH, TpaHc-
¢opMaropoB  («MHAYKHUOHHbBIX
K4TYLUCK») U HPHUMCHHUB MeTObl
MOHTaXa ¢ HHOMOILbIO [TPOBO/IOB U
Kabcicil. cosiial yclIoBus ;L1 No-
BCCMCCTHOrO OCBCIUCIIMSL YU,

[TaBesr Huko.iaesuy
s16s10'1KOB



OOILUECTBCHHBIX, MPOMbBIHUICHIILIX M JIAXKE XHUJIbIX MTOMCLIE-
UK.

Tomac AnbBa DaucoH
(1847—1931), aMCpHMKaHCKHMH
n300peTaTcib, YyCOBCPHIEHCTBO-
BaJ1 JIaMITy HakaiuBalus Jloxbt-
rMHa, JOBejl ¢C JI0 [POMbiiii-
Jelioro  obpasua  (marent
1879 1) ¥ Hayal cepuitHOC
MpPOMU3BOJICTBO JaMIi 11a CBOCH
abpuke. [locTponst nepryio B
MUPC 3JCKTPOCTAlILHMIO OOl
CTBCHIIOFO NoJib30BaHUS
(1882 r.).

Cepreit UsanoBwy Baswuios
(1891—-1951), coBerckuit ¢u-
3UK, COPMYIUPOBAT 3aKOHBI
GOTOAOMHUHCCLIEHIIMH. 310
MO3BOJIMAO BIOCEICTBUU CO-
BCPIUMUTL CKAYOK B Pa3BUTHH
HUCTOYHHUKOB CBETA 3a CUCT MC-
HO/Ib30BAIIUA  JHOMHUHOGMOpPOB,
Hpcodpasyoimx HU3JIYUCHUSL
pa3nulIbiX 001acTCH B BUIAM-
Mylo 001aCTb.

Cepren Usatioput
Baswios

Banentnn  Anekcaunposuy
@aopukant (1907—1991), co-
BETCKH PUBMK, CTOST ¥ UCTO-
KOB 3apoXelius  KBaHTOBOM
21eKTPOHUKH. CoBMCCTHIIO €
M.M. Bymsinckum u ®.U. by-
TaeBOH BLLABHIIY/ WICKO KBall-
TOBOI'O YCWJIEIIMA, JAMILIOM Ha
OTKPLITHC C TPHOPUTCTOM OT
1951 r.

BanenrvH Aslekcanaposuy
PabpukaHT

Huxonaii Ienpuxosuy bacos (p. 1922), Anekcanap Mu-
xainosuy [Ipoxopos (p. 1916), corerckme yueHbic, Yapiib3
Taync, aMepuKalCKMil YYeHbIH, BBIMTOJIHWIA OCHOBOIIO14-
ratoute padbotbl B 0061aCTU KBAHTOBOHM padnodH3UKH, KO-
TOPbIC 1IPUBC/M K CO3/IaHUIO FEHCPATOPOB U YCHUIUTENCH B
pAIMO- M ONTHYECKOM jMaMa3oHC [IMH BOJM (Ma3epoB H
aJa3cpoB). HobeaeBckas npemus 1964 r.

Kopec Wsanosui Andepos (p. 1930). poccHitckuii yuc-
Hblit, aBTOp (PyHOAMEHTAIbHLIX HUCCACAOBallMH B o0nacTH
HOIVIIPOBOIAHUKOB, FeTePOCTPYKTYp U MPpUOOPOB 11a UX OC-
HOBEC. B TOM yHciIe cBcTo/ionoB. HobeneBckass npemus
2001 r. cosmMccTHO ¢ aMepuKallcKUMHU yueHbiMu . Kpemep
n Ix. Kuaou.

1802 r.

1802 r.

1807 r.

1840 r.

1844 v.

1845 .

1854 1.

1860 .

1860 r.

1872 v.

1876 r.

1877 r.

1878 1.

1878 r.

1879 r.

1880 1.

1882 1.

1897 r.

1901 r.

1903 r.

1905 r.

1906 r.

1907 r.

1909 r.

HcTopuyeckHe BexXH Pa3BHTHA

3JAEKTPHYECKHX HCTOUHHKOB CBCTA

Adyra B.B. Iletposa Mexily  yrobHbIMH
CTEPXHAMM.

Cscuenine TICIOHICTO pa3psida B OIIbITAX
13.B. Ierposa.

DIeKTPUUCCKAs JyFd MCXKAY YroJIbHBIMH
CTCPXHIMHU aHrIMicKoro pusmnka I'. [1onu.
Hemenkuit ¢pusuk I'pose Ucliosnb3yer iList
NoJorpeRa HUTH HaKajiad XICKTPUYCCKHI
TOK.

Crapp B AMCpHKE JjlejJacT HOHBLITKY CO3-
Jath JAMITY C YFO/IbHOMW HHUTHIO.

Kunr B JloHOoue noayuact nareHT «[Ipu-
MEHCHHUE HAKAICHIIBIX MCTLUIMYCCKHUX U
YrO/AbHbIX [TPOBOIIIMKOB JLIsl OCBCIIEIIHSI»,
X. Tcheiib co3naet B AMCPHKE [CPBYIO
A4MITy € yFOJIbBHOM HUTBIO M OCBEUIACT €10
BUTPHHY CBOEIO Maraluiia.

[MosiBJICHMC HEPBBIX PIYTHLIX Pa3PSAHbIX
TPYyOOK B AIIIHH.

X. Teiiciiep n300petaeT BaKyyMIIyIO CBETsI-
I1YI0Csl TPYOKYy.

H300pcTeHa tiepRas yroJibHash jlaMila Ha-
ka:tuBaHus A.H. JloubiruubiM (Poccust).
U3o06peTcune  H.II. SAGaoukosbiM  (Poc-
CHSl) CBeYM, COCTOSINICH M3 JBYX Hapaii-
JICIBHBIX YrOAbHbIX CTCPXIIEi.

Makcnm B CLLA H300pest stamny 6e3 Ko.1-
Obl M3 ILIATUIIOBOM JIeUThbI.

Cpan B AHINIMM TIPE;UIOXKHI JEAMIY ¢
YroJbl1biM CTCPXIICM M KOHCTPYKLHIO oO-
KYCHUPYIOLIEI'O HATPOLIA.

JaucoH B CLUA npesioxun Jamity ¢ 1uia-
TUHOBOH 3aBHUTOI 1IPOBOIOKOI.

DJIMCOH paspabarbiBaeT CUCTEMDE OCBEHIC-
1IMS j1aMItaMM  HaKaJIMBallusl  (pc3bOOBOM
LOKO;1b, MTATPOLE, BBIKJHOYATC/Ib, HEHTPAjb-
HOC WIEKTPOTUTAHHUC).

DMCOIT 10IY'UaeT MNaTtelr Ha JlaMmiy ¢
YFOJIbHOH HHUTBIO.

dupma CHMCHC 1IPOH3BOJIMT JIaMHLE ¢
YroiblibIMH HUTSIMHU.

HepHer un3obperaer jlamny ¢ McTaliMyc-
CKOW HUTbIO HAKAIMBAHUA.

Kynep-Xbtout (CLUA) u3obpetaror pryT-
HYIO jIaMIy HU3KOro NaR;ICHUA.

[NcpBas jlaMMa 11aKanMBaHKs C TaHTAIOBOM
1IUTBIO, Hpe/UloXeHHasi BboIbTecHOM.

Ay3p HpealaraeT naMiy ¢ BoabdpaMoBoi
crupaibio.

Kiox u306pcTaeT pTYTHYIO JYrOBYIO J1aMity
BBICOKOI'O AABJCHUS.

C.A. Mayia uabionan 31eKrposiloMUHCC-
LEHIMIO 11e0PTalMYCCKUX KPHUCTALIOR.
[MaTent Ckaynu (I'epMaHus) Ha UCTIONL30-
BAHHME B jlaMIaX HAKATMBAHUS TAIOTCHHLIX
COEJMHCHHH,



1908—1910 11.

1913 1.

1923 r.

1926 r.

1929 y.

1931 r.

1936 r.

1938 1.

1939 r.

1939 1.

1940 v.

1946 1.
1946 r.

1947 r.

1958 1.

1962 r.

1962 1.

1964 r.

1969 1.

1978 r.

Hauaiio BhINIyCKa Mepnbix JlaMil HaKaJlWBa-
HUS ¢ BOALMPAMOBLIM  TCIOM  HaKalla
(General Llectric. Philips).
lazoHanoaHcuitass gamuia  JIcHrMopa ¢
BOJILPAMOBOK CITHUPALIO.

O.B. JloceB. conetckuit yycHbli, BIICPBBIC
3aMCTUIT  SIBJICHHC 3JICKTPOJIIOMHUHCCIIEH -
UMM KpUcTALIon («cBeyeHue Jlocesar).
[epBas ;1aMMa nakanusalivsi ¢ JIBOIHOM
CMUpaIbIo.

[lepsas J1aMNna HakaIUBaiiUsl ¢ MATOBBIM
CTCKSIOM.

[MTupanyn un300pcTacT HATPUCBYIO JiaMIly
HH3KOrO JIABICHHUSI,

Paspabotka B CCCP o6pa3ua ;11oMHHeC-
LEIITIION ;1aMITbl HU3KOFO JIaBJICHUsSE C ap-
I'O1LO-PTYTIIBIM HAMOJHCHHUCM.

OcBoeHUC CCPHUHHOrO BLIIIYCKA 1LIEPBBIX
JMHCHHBIX JTIOMUIIECHENTIIBIX JIAMIT € Ta-
AodocdatHbiMU slomHiodopamu (General
Electric, Philips, Osram).

0.B. Jlocen TeopeTHuecKH OOBACHHUN MNo-
SIBJICHHUC CBCUEHMSA NPH MPOIYCKAIIMK TOKA
ucpes p-n-1iepexoji no1ynpoBoAHUKOB.
[ToBbllICHHE CBCTOBOM OT/a4M  OHUCHHU-
PaJIbIIBIX  JIaMII  HakajIMBaHMS 3a CYeT
KPMIITOHOBOIO HaMOMHCHHUSA.

3asiska B.A. ®abpukanta 11a  OTKphITHC
BBIHYXGICHHOTO  M3IyYEHHST W BO3MOX-
HOCTb CO3[IaHUsl  CPebl, YCHIIMBAIONIE
HpOXojsiliiee Yepe3 Hee H3IyucHHc. M-
TIOM 11a OTKPBITHC € MPHOPUTCTOM OT
1951 1. (coBMccTHO ¢ M. M. BynniHckum ¢
®.A. byraeso#).

Lly:bu npeiaract KCCHOHORBYIO J1aMITy.
PTyTHas jaMmna BbICOKOro AaBIcHUs ¢ J1i0-
MHUHOQOPOM.

Ilectpuo (PpaHius)) OTKPbIBAET XIEKTPO-
JHOM MHeCHEIHIO.

[lepBbie rajOrCHHBIC JaMITbi HAKATUBAHUS
(General Electric, Osram. Philips).
Havasio nponsso/ictsa ¥ UC1I0/Ib30Baline B
YCTall0BKaX HapY>XHOTO U NMPOW3BOACTBCH-
11I0T0 OCBEIIEHUS HATPUEBbLIX JIAMIT BBICO-
koro JnasneHuss tuna Lucalox (General
Elcctric).

Hauajlo MaccoBoro mnpou3BoacTBa Kpac-
HLIX CBCTO/IMO;IOB CO CBETOBOH Orjlaueit
0.1 5im/BT (General Electric).
HobGestenckas npemMus H.T. bacony,
A.M. llpoxoposy u Y. TayHcy 3a ¢yHaa-
MCHT&IbHbIC HMCCICOOBAHUA B  obnacrTu
KBAHTOBOH 3JICKTPOHUKH.

Biieapenne merauioranoreniiblx Jamr co
cBeTaIMMHK jloGaBkaMu 1a 6ase HoOaMIOB
PEAKO3EMEIBIIBIX  DAcMeHTOB  (Osram,
Philips).

CosaaHHe MCPBLIX KOMMAKTHLIX JTIOMHHCC-
uenrrubix stamu (Philips).

1982 1.

1985 1.

1988 r.

1991 r.

1992 r.

1994 1.

1997 r.

2001 r.

l'a1oreHHbIC JIAMITbE HAKATMBAHUS HU3KO-
ro Hanpaxenus (General Elcctric, Philips)
KoMHAaKT11bIC IIOMUHECUCHTHBIC ;1aMI11bl CO
BCTPOCHHBIM )IeKTpOHHBIM [TPA U pe3p-
60BbIM 1lokosieM (Philips. Osram. General
Electric).

Pa3paborka  MaJlOMOHIIBIX  HATPUCBBIX
JlaMIl BbICOKOI'O JABICIIMA C Y.IyULEHHOU
usctornepeaaueit (Philips).
Beaasekrpoanbic JIJI Tuna QL ¢ paGouci
yacToTou 2,65 MTI'L U cpokoMm ciiyx0bl 60
Thicsiy yacos (Philips).

bc33neKTpoHbIE  CBCPXBLICOKOYACTOTIILIC
cepHble JtaMmiibl ¢ CBY Hakayko#t na uac-
tote 2,45 I'Tu (Fusion Lighting Co, USA).
BesojekTpoaHble MILIYKUMOHHBIC JIAMIThE
tuna Genura ¢ BCTPOCHIIBIMM BhICOKOUAC-
TorHbiMKM annapatamu (General Llectric
Lighting).

be3sanckrpoaHbie HiayknMoHHblie JIJI tuiia
Endura (Osram).

HoGenesckast npemus  Asdeposy XK.H.
(Poccus), Kpemep I (CLHA) n Kunbou
Ax. (CLIA) 3a ¢dyHmamenTa iblible Uccc-
JIOBaHU$ B 001aCTH MONYNPOBO/IIIMKOB, Te-
TEPOCTPYKTYp M MPUOOPOB 11a UX OCHOBE, B
TOM YHCjie CBETOOMO/0B.

HEKOTOPBIE JATBI PA3BBUTUS CBETOTEXHUKH

B CCCP B XX BEKE

3HamenaTenbHbIe AAThI COBETCKOH CBETOTEXHUKH

1920 1.

1922 r.

1927 1.

1928 r.

1929 r.

1932 1.
1932r.

OcHoBana ¢oToMeTpHUECKas ;1abopaTopus
I'OW. opranusosaimast npod. C.O. Maii-
3e/IEM.

Yupexiicna KoMHCCHS 110 OCBCTHTCIBLIION
Textiike B [letporpane 1o upeiiceaarciib-
ctBom Mpod. M.A. lllarcicHa (nmocrosiH-
nbtid opraH [lerporpaiackoro otacicHus
LleHTpaIbHOTO 3/1EKTPOTEXIIHYECKOIO CO-
BETA).

[lepBas  BCccolo3llash  CBCTOTEXHHUCCKAS
KoHpepennust (Mocksa). [lepsasi Bceco-
10311281 CBETOTCXHHUUCCKasl BbictaBka B [lo-
JAUTEX1IMYeCKOM MYy3ce B Mockae.
BreileHbl B OCHCTBHE 1iepBbhie  110pPMbl
«[TpaBHMNIa HMCKYCCTBEHHOrO  OCBCLUCHHSA
¢abpuk, 3aBOJIOB, MACTCPCKHUX M IOpPYTUX
pabourx M CIyXKCOHBIX HOMEHIEHH», yT-
BepxelHbie HapkoMTpy/ioM.

CekHMSL OCBETHTE 11O U ObITOBOK Ha-
FPy3KH 1ipU JICHUHIPAACKOM OTIOe/ietMy
Bcecoto311oro dHepreTuicckoro KOMMUTCTA,
BriocaencTsuu (1945 1) Ceknust CBCTOTCX-
HUKH Bcecolo311oro 1ayio-texiimyeckoro
0o0HIECTBa J1IEePIeTUUCCKOM TTPOMBIIILICH-
HOCTH.

Kadenpa cBeroTexHuku 8 MOU r. Mockna.
XKypHal «CBeToTex11MKa».



1935 1.

1951 r.

1958 1.

1959 r.

1962 r.

1971 r.

1974 1.

1976 1.

1923 r.

1929 r.

1930 r.
1938 1.

1941 1.
1942 1.

1952 .

1954 r.

1956 1.
1957 r.

1958 r.

1959 1.

1962 r.
1963 r.

CCCP soules B cOCTaB CTpall-'LielloB Mc-
XAYIIAPOAHOH KOMHMCCHH 110 OCBCIMCHHMIO
(MKO). C 1937 r. cnetotexuuku CCCP
MIPUIIUMAIOT HCMOCPCACTBEINIOE YYacTUC B
padorc MKO.

Bcecolo3Hbiit  11ayuito-Hecne10BaTeIbCKHR
cBeroTextinuyeckuit MHCTHTYT (BHUCH), ¢
1990 r. um. C.HU. Basunosa.

Bcecolo3Hbiit  HAyYHO-HUCCIIC0BATEILCKUI
HHCTHUTYT HUCTOYHHUKOB cBera (BUUUC),
r. Capatick, ¢ 1972 r. umenn A. JlonbiruHa.
Kageapa c¢BeTOTCXHUKM B MOpPIOBCKOM
FOCYAapCTBCHHOM  YHUBCPCHUTCTE — HM.
I1. Orapeea, r. Capaiick.

Kadeapa CBCTOTCXHHMKHM B XapbKOBCKOM
HHCTHUTYTe  KOMMYHAIBHOYO  XO35iACTBa
(XUHUKC).

Kadenpa cserorexiiMku B TOMCKOM 110J1H-
TEXIIMYCCKOM UIICTHTYTC.

Kagenpa cBetorexnuukd B  EpeBalickom
MOJIUTCXHMYCCKOM MHCTUTYTE.

Kadeipa cBCTOTCXHHUKHU B JIBBOBCKOM 110-
JIMTCXHHU'ICCKOM HMHCTHUTYTC.

CeeroTexnnueckue HpeanpHATHS

Ha «KyapHHcko#» 31ekTposaMnoBoi ¢at-
puke 8 MockBe (co3mana B 1907 r.) nava-
JIOCh MacCOBOC 1IPOM3BOJICTBO COBPEMEIL-
HBIX J1aM11 11aKaJIMBaHHUS.

MOCKOBCKHI1  3aBOIL  «DNeKTPOCBCT» (€
1974 r. umenn H.I1. SI6noukona).
MOCKOBCKHIA HIDOXEKTOPHBI 3aBO.
MoOCKOBCKHMIt  3/ICKTPOJAMIIOBbIH  3aBOJL
(M3J13).

DneKTposaMiioBbif 3aBoi, 1. TOMCK.
DleKTpoapMaTypHbiii  3aBom B I. Alla
(bawkupus).

MOCKOBCKHIi 3aBOJL JIAMIT IHEBHOI'O CBCTA
(11biHe MOCKOBCKHH OIIBITHBII CBETOTEX-
1IMYECKHHA 3aBOil).

ApJIATOBCKU# CBETOTEXHUUYCCKUH 34aBOI.
PHXCKHIA CBCTOTEXIIMYECKHUI 3aBO/1.
EpeBaiickuii OMbITIIbIA CBCTOTCXITMYECKUIA
3aBOA.

I'yCCBCKHiIT CBETOTCXHHUUCCKMIA 3aBOL.
CapaHCKHii 2J1eKTPOJAMITOBbIA 3aBOL.
3aBont «3JeKTpoapMarypa», 1. TepHomnoiab
(HBIHC TMPOMU3BOACTBCHHOC 06GBCANHCHHC
«Barpa»).

3aBon «CBecToTCX1IMKa», I. JIUXocaalib.
3aBoa «JcTtomnact», r. Tanaun.

3aBon 2/1eKTpOM3ACHU#, 1. JIuaa.
CTCHAHAKCPTCKUM CBETOTCXHHUYECKHUH 3a-
BO/I.

AMYPCKH# CBETOTEXHHYECKHMH 3aBOI.
UchapuHcknit cBeTOoTCX1IIMUeCKUiA 3aBOL.
AlLIXabajaCKU DJIEKTPOTCXHUYECKHUI 3aBOJL.
[MoaTaBckuit 3aBoiL Fa3opa3psuIibix Jamil.
BakHMHCKHIi DIEKTPONAMIIOBLIM 3aBO.

1964 r.

1966 1.

1968 r.

1971 r.

1972 1.

1975 r.

[Mpoun3ssoacrsetiioe odbeautienue «Cpero-
TexiMka», t. CapaHck, B TMOCICayIolleM
MO «Jlucma».

[MpousBoacTaeiioe oObe/nileNe «ApMD-
JICKTpOCBCT». B ocsenywonieM MO Jlyiic».
DJIEKTPOJIAMIIOBBIC  3aBOiIbI B 10pO/IaX
Bpecr, CmoacHek. Opmxkonukuise (Bna-
AUKABKA3).

DnekrpoaMiosbid 3aBol B Maiin-Cac.
DpyH3cHCKHI OHBITHBEA 33aBOjI X1EKTPOBA-
KYYMHOI'O MALLUIIOCTPOEIIHSI.
[Tpou3soacTBCHHOE 00bearllieHue «CBer»
B 1. Pura.

[MpoussoncTBecHHOC  oObeaulienne «Mc-
Kpa». T. JIbBOB.

l'arapMHCKHIA CBETOTEXHHUYECKHUI 3aBOiI.
[TpoussoacTBCHHOC 06beAMHCHHUE «BaTpan.
[MponssoncTBEHHOC OOBCAUHCIINE «A3ep-
3,1EKTPOCBCT».

CBETOTEXHUYECKASA MPOMBIINUIEIIHOCTDb

POCCHUH (1990-2005 rr.)

KapauHaiibHble M3MeHeHHUsI B 3KOHOMHKC, MPOUCiiie/1-
wuc nocne 1990 roaa, paboTa B yCIOBHsIX TOCTATOYHO XKC-
CTKO# KOIIKYPEHIIMM NMPUBCAM K (POPMHUPOBAIINIO CBCTO-
TEXHHYCCKOTO PblIIKA M CO3IAHMIO TIPUHLIMINAIBHO HOBbIX
CBCTOTEXHHYECKUX TPOM3BOACTBEINBIX KOMHAHMA U 006-
IHCCTBEHbIX OpraHusauuil. K uyHcay Haubosice Kpyibix
MOXIO OTHCCTH:

1991 r.

1991 1.

1992 1.

1993 r.

1994 r.

1995 r.

1997 r.

1998 r.

1999 r.

Komiranus «CBCTOCCPBUC», COCTosiasg U3
IByX GJIOKOB: MPOM3BOACTBCHIIONO, 0OBC-
avusiomero  3aBoabl  «CBETOTCXHHKA»
(r. JIuxocnasiab), MOCKOBCKHI OMbBITHbIA
cBetoTexHuucckuin (MOC3), InekrpoTex-
HHueckuii 3aBoa (K3T3) (r. Kauowkuio)
1 Topropblit oM «CBETOTCXIIMKA», a TaK-
Xe HPOCKTHO-MOHTaxHoro — «Cnerocep-
BHUCa».

MeXperMoHaiblloe CBCTOTCXHUUCCKOE 06-
HICCTBO, OOBEUHAIOMICC CBCTOTEXHHKOB
Poccum w crpan 6biBwero CCCP.
Komunanus OMTEK (topronas mapka
«Texnosmoke»), TI. Aldckcalapos, Braaau-
MHUpcKasi 00J1acTh, MO MPOMU3BOACTBY CBC-
TWIbIIUKOB.

Accouuauus «PoccHitckuit ceer», ooneau-
usiontast 6osice 40 HpeHpusiTHR U GupM
Komnauus «Hopakingd», r. CaMapa, 1o
HPOMU3BONCTBY cHie THIIbHUKOB.

Komnanua «Pcduake», 1. Mockpa., 110
IPOM3BONCTBY Pa3Ps/IHBIX JaMIl BbICOKOTO
JIABJICHUSL.

Komnanua  «CnctoBblic  TexHosoruu»,
r. Pasanb, 110 NPOU3BOACTBY CBCTHIBHIMKOR.
Komnanus «JIIOMCBCT» (TOPIOBLIA  1OM
«Cepelbpsanbi tuiec»), r. MpiTuinM. Moc-
KOBcKasi 00/1aCTh, MO HPOU3BOACTBY CBC-
THILHHUKOB.

CaeroTexHuueckast Toprosasi Accouunarnus
(CTA).
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PA3JIEN I1EPBbBIH
OCHOBHBIE INOHATUA U BEJIMYHUHDBbI

Pa3suTHC cBETOTEXIIMKH, KaK CAMOCTOSITEILHOU 06J1ac~
TH 1IAYKM U TCXHUKH, HCPa3pbiBHO cBA3aHO ¢ dyHaamell-
TaIbHBIMU AOCTUXCHUSIMM OHTHKH, DJICKTPOTCXHUKH, GH-
310;10rMM 3peHus. Kak xopolio BUAHO U3 pasicna «McTo-
pust cBeToTeXIMKK», Bkaail WM. Hulotona, U. Jlambepra,
M.B. JlomoHocoBa, Il. byrepa, A. [lypkuuc, T.Teasm-
FOJIbLIA B PA3BUTHC OCHOB CBCTOTEXHUKM TPYIII0 NCpeotie-
HuTL. Poccuiickue yuennic C.U. Basunos, M.A. Mciukos,
B.A. ®a6pukanr, C.B. KpaBkos # ap. [1—11] ceirpaiu
Oonblyio posih B GOPMUPOBAIIMK CYHIECTBYIONICH CHCTCMbi
OCHOBHBIX I1IOHSITHUI M BEJIMUMH, B Pa3BUTHUH OTEYECTBCH-
HOI U MUPOBOH CBETOTCXHMKH.

1.1. OIITHYECKOE U3JIYYEHUE

Hanyuenue (paduayus) asnsercst oHo#u U3 Gopm cyule-
CTBOBAHUSI MAaT¢PUHU B BUJIC UIEKTPOMArHUTHOTO HoJsl, Xa-
pakTeploi OCOOCHIIOCTBIO H3YYEHHUS SIBJISICTCS KOPHYCKY-
JIIPHO-BOJIHOBOH iyaTHU3M.

Pomon — 31cMEHTapIIAs TacTHHA MITYUElIds, J1lepTUs
KOTOPO# (KBaHT) € pasHa hv, rac h :6,626-10‘34 Ix-¢ —
nocrosinnas I[lnanka: v — uacrora usnyuenus, T

B BakyyMe OTOHBI JIBUXYICS CO CKOPOCTBIO €j =
=2.9979-10% M/C (CKOpPOCTL CBETA).

KoptiyckyisipHbie ¢BOiCTBA (POTOHA OHPCIEISIOTCS CFO
Maccoit my, =¢ / cé. U umnyibcoM Py=hv/c. ®oroH aBK-

XCTCH CO CKOPOCTBIO ¢y — MaKCHMAlbIOH CKOPOCTBIO, €
KOTOPO# MOXCT IBHMraTbcsl JjleMCHTapHas YacTtMua Mare-
puu: my, = my /VV=(ve)2. CkopocTb DBHXeHMst (oTolla
V= ¢, OYEBMAHO, UTO ¢(OTOH Haxo;IMTCA BCCTAA B ABUXCHUH
M Maccoii 110kos my lie obnajiacr.

Boi1HoBble CBOICTBa (OTOHA OTNTHUCHIBAIOTCSA UACTOTOM! U
{umHoOM Boiihbl.  [linHa Bomubl ¢QoTOHa B Bakyyme
A =00 /V.

FenepaTtopaMy MsjlyueHns AsIsIoTCs JIBUXYHIMECH MO-
JICKY/Ibl M aTOMBbl BelllccTBa. MOHOXpoMaTHuYecKoe (OIHO-
POOHOE) UITYYEHHUC 110YUHUTh Ha HPAKTHKC Helb3s. [Ipu-
HSTO T10jl MOHOXPOMAMUYECKUM U3Y4€HUEM ITOHUMATh COBO-
KYMHOCTh BbLICISIEMBIX UCTOUHUKOM HW3aY4Yetius (POTOHOB,
061a4a0HIUX NPAKTUUCCKH OAMHAKOBOM UIMHON BOSHBIL.

Caoxcroe uztyvehue NPEOCTABISIIOT COCTOSIIMM U3 CO-
BOKYHHOCTH MOHOXpOMaTHUecKUX u3tyuenuidt. CseToTex-
HHKA HUMCET JICJIO ¢ ONMUYECKUM U3Yy4eHueM, T.€. C IeK-
TPOMAIHUTHBIM H3NIYYCIIMEM C [UIMIIAMU BOJH MPUMCPHO

OT | HM 10 | MM, JICKAHIUMHU B 06.1aCTH MCXIY PEHTIECHOB-
CKMMH JIyUaMH U pajiMoUIyuyeHHUCM.

Ourrutieckas 001acTh ClIEKTpa JEJIUTCS Ha yabTpaduo-
JIETOBYIO, BUAMMYIO U MH(PAKpacHYyIO.

Yavmpaguosemoesoe uznywenue — OW. jUIMHBI BOIH MO-
1IOXPOMATHUECKHUX COCTABIAIONIMX KOTOPOTO JIEXaT B Mpe-
acnax ot 1 10 380 M. MKO Hpeiaraer cieaylouce jicac-
e Y®-uznyueHuit ¢ LIMHaMu BoiH oT 100 10 400 1im:
Y®O-A — or 315 1o 400 uMm; YO-B — ot 280 no 315 nm;
Y®-C — or 100 no 280 M.

Budumoe uziyuenue (CBCT) — M3JIYYEHHUC, KOTOPOE, {10-
najias Ha ceT4aryo o0O0JIOUKY 171433, MOXET BbI3BaTh 3pH-
TEJILHOC OHIYILEHNC (OUIYHICHUE — MpeBpalIClive IHEPIUU
BHEINHCTO pa3apaxuTceis B ¢akr co3Harus). Buiaumoe us-
JlyycliMe MMCeT JUIMIIBE BOJIII MOHOXPOMATHYECKUX COCTaB-
asomux B upeaciax 380—780 HM'.

Hugpaxpacnoe uziyuenue UMECT JUIMHLI BOJHI MOHOXPO-
MaTHUECKUX COCTaBJSIONINX, GOAbLILINE JUIMH BOJIH BHAMU-
Moro utyucuuss. MKO npetaract cieaymoouiee AcjieHUC
UK obsactn uzayuenuit: UK-A — ot 780 jio 1400 Hum;
UK-B — or 1400 jio 3000 nm; UK-C — o1 3000 ;10 100 1im
(0T 3 MKM Jj1o | MM).

Cnexkmp usnywenus — COBOKYIIIOCTb MOHOXpPOMAaTHUUC-
CKMX H3IydyellMid, BXOIIIMX B COCTAB CIOXHO M3 IYYCHUS.
CriekTp HMIYUCHUST MOXET OHHKCBHIBAThCs TpadUICCKOM,
AHWIMTUUYCCKON MM TabiiMunoi 3aBUcuMoctaMu. UcTou-
1IMKH M3/IYUCHHUSI MOTYT UMCTh CIUTOIHIION, MO/IOCAThIH, JIU-
HCHYUATBIA CHECKTP MM CHEKTP, MMEIOLWMI CILIOIHIYIO U
JHHEHIATYIO COCTABJISAIONIHC,

Cnaownoi cnekmp — CHCKTP, Y KOTOPOFO MOHOXpPOMa-
THUECKUC COCTAB/SIIOIIME 3aMoOHSIOT 0e3 pa3pbiBOB WH-
TepBaJt JUIMH BOJIH, B 1Ip¢Ac/iaX KOTOPOTo HPOUCXO;IMT U3-
JIyMeHHE.

[loaocameiti cnexmp — CHEKTP, MOHOXPOMATHUECKHC
COCTAR/ISIONIHE KOTOPOI'O 00pa3yloT AMCKPCTHbIE FPYHIILE
(MOJIOCH), COCTOSIIIMC M3 MHOXECTBA TECHO PAcHONOXell-
HBIX MOHIOXPOMATHUCCKUX H3ITYYeHHIA.

Junetivameitt cnekmp — CHEKTP, COCTOSAAUIMT U3 OT/1C1b-
HBIX, 11€ HPHUMBIKAIOHMX IpYl K IPY'Y MOIIOXpOMATH'IC-
CKHUX MIYYCHHU .

TTomok uzayqenus ©, — MOLIHOCTL HUIIYYCHHUS. T.C.

®, =d0, / dr-
Do (A, dh)=Qp(A, dN)/ dt (1.1

rie Qp, Q.(A, dA) — DHEPIHH CJIOXKIIOrO U MOHOXPOMATH-
YCCKOTO HM3NyueHHi, HCHycKaeMbic 3a Bpemsi dr, &,

CornacHo tepmulty 845-01-03 Mexilyl1apO/I1oro CBCTOTEXHHUECKOrO C;IOBaps [26], 3a HUXKIIMiA 1Ipe/ie;t BUAMMOIO U3Ty4YCHUS HpHU-
HuMaeTcsi ananasod 360- 400 HM, a 3a BepxHuit npefesn — 760—830 1m.



®,(A, dA\) — NOTOKH CIOXHOIO M MOHOXPOMATHYCCKOTO
uarydyeHui. Br.

MOHOXpOMaTHUCCKHI MOTOK HMITYYCHHMS MHOM/1Aa U3MC-
psieTCsl TAKXKE MHUCIOM KBAHTOB B C/IMIIHLY BPEMEHHU.

L1st onMcaHMs pacrpe/1ecHUS MTOTOKa MXTYyYeHHUs Mo
CHICKTPY HOMB3YIOTCH CHEKMpPAIbHOU NAOMHOCMbIO NOMOKA
u3nyHenus

@, =D (A, db)/dh. (1.2)

Bo Miorux ciiyyasix pasMcpbl MCTOYHHMKA HM3IIyUCHUS
HaMHOTO MeHbille paccTosiuusl OT Hero jlo obiydaeMoro
00nekia, MoJITOMY NMPABOMOYIIO PACCMATPHUBATh YCAOBIIBIA
MO4euHbill UCMOYHUK U3Y4enus, T.¢. TAKOH, pa3Mepbl KOTO-
pOro HACTOJbKO Mallbi 110 CpaBHCHa ¢ PacCTosliiMCM J10
HPDUCMHHUKA, YTO HMH MOXHO MpeHcOpeub NMPH pacucTax.
Ec;in npuusTh 32 TOUCYHBIA UCTOUHMK MIIYICHHSH pPaBHO-
MCpDHO MIy4aloUIMi Kpyr AMaMeTpoM d, TO HOIPeHioCTh
fIpM pacyerax B 3ABUCUMOCTH OT paccTositins / OT Kpyra 1o
MpUCMIUKA COCTaBisICT 0koJio 9% upu I /d=3 n okoilo
4% upn l /d=5.

H3nydyeHMC HMCTOMHMKA pacHpOCTPaHsIeTCsl B HEKOTO-
POM TEJIECHOM YIJIC.

Teaecnpiii yeoa  — 4actb NMPOCTPAHCTBA, OTPAHHYEH-
Hasi He3aMKHYTOH mnoBepxHocTbio. YacTo Mcnosb3yoTcs
T€ICCHBIC YIJIbI, OIPaHHUYEHHbIE Pa3HBIMH KOHHYECKUMH
noscpxHocTsiMU (puc. 1.1). Mepoit Tenectioro yiiia ¢ Bep-
HIMHOI B LeHTpe cdepbl SIBISICTCS OTHOIIEHME TLIOHIANN
cepuucckoi 110BEPXHOCTH dA, Ha KOTOpYIO OH OIHMPAET-
cs, K KBalpaTy paauyca cepbl 7. 3a €IMHUILY TEJICCHOIO
yija — crepajan (Cp) — IMPUHST LIEHTPabHbIA TCIECHBINA
yroji, BbIpC3alOWMK y4acTok cdepbl, iiouiadb KOTOPOTro

Puc. 1.1. K noustrio 1 pacuery Teeciioro yria

paBHa KBaJpaTy ec paauyca. ONCMelrTapHbill 3011 1bHbIA
TelecHbIH yrosi dQ orpaluyeH JIByMsi COOCHMIMU KOHHYE-
CKMMH HOBCDXHOCTSIMH, 0Dpasylol(uc KOTOPbIX CMellleHbl
na yroa do: dQ=dA/ r?=2nsin ada.
Sonarvnmi menecubii yeoa AL, juisi KOTOPOro o) — 0 =
)

=Ad, paBcH AQ=2n jsin (do =27 (Cos (1] —cos i)
o)

(rada. 1.1).

Ta6naunna I.1

3naueHHA 30HATBHBIX Te.1eCHbIX yraos

Acpens I'pannna AQ, cp Ipanuua Qcpens
rpan. TeecHoro TCAeCHOTO rpaa.
yroa, rpai. yraa, rpaa.

5 0-10 0.095 170180 175
15 10 20 0.283 160170 165
35 20 -30 0,463 150- 160 155
35 30—40 0,628 140—-150 145
45 40 50 0,774 130140 135
55 50—-60 0.897 120 -130 25
65 60-70 0.993 110-120 115
75 70-80 1,058 100-110 105
85 80-90 1,091 90- 100 95

1.2. KPATKHE CBEJEHHSA O TIPUEMHHUKAX
DHEPTUH N3JIYYEHNA

Pusuyeckuit NPUEMHUK Uy4erus — 1pudop, B KOTOPOM
OO JIEHCTBUEM TOMVIOHICIIHOTO WIIYYEHUS H3IMEHSCTCS
OJIMII M3 €r0 NMapaMeTpoB, MOUIAIOHIMXCH W3MCPCHHIO.

Yyecmeumesnocms npueMnuka Sy XapakTepusyeT peak-
LIMIO [IDMUCMHMKA Ha HaNaoLWMiA 11a CTO HIPUCMHYIO TOBepX-
HOCTb ITOTOK H3j1y4erusi:

(1.3)

1e ¢ — KOI(pPHIIMEHT HPOMOPIIMOHAIBHOCTH, (, — KO-
2¢hdUIMEHT MOIIoOLIEHUS TIPUEMHHUKOM 110TOKa HaJilyue-
HMS: 1), — DHEPTeTHUCCKMH BBIX0i NpeoOpa3oBalus Mpu-
€MHHMKA U3 Ty4eHMS.

Cnexmpansnan 4ygcmeumeavhocms npuemnuxa Sy 10
AHAIOIHU € §;; MOXeT ObITh ONpe/Ie/iCHa Tak:

Sy =capn,,

Spa =copng. (1.4)
rie oy — CICKTPaIbHbIA KO3(¢HIIMEHT MOLI0IWEHHNS 1IPH-
¢MHHMKOM MOHOXPOMATHYECKOrO 1HOTOKA MITYUEHHS; Ny,
DHEPreTUUCCKUM  BBIXOA NpeoOpa3oBaHus 1IPUCMHUKOM
MOHOXPOMaTHUECKOTO 110TOKa M3 Ty4eiinsl.

OmHocumensras cnekmpanbhas 4yecmeumenabHoCcMs npu-
eMnuxa n3iydenns Yy, — 4nciio, XxapakTepH3yioillee OTHO-
LWICHHE CHCKIpPabHOH YyBCTBMTCABHOCTH 1IDUCMHHKA W3-
JIYYEHUS K MaKCUMAIbHOM CHEKTPAILHOM YyBCTBHUTEABHO-
CTH DTOrO Xe HPUCMHMKA Sy may, T-€.

[/llkzsnh/snmax~ (1.5)

JL1s1 co3faHMsl CUCTEM BCAMYMH M €iIMHUIL HOJIb3YIOTCH
00pasil0BbiMK 1IPUICMHHUKAMHU, Mepa peaKlIMM KOTOPBIX Ha
00JiyyeHHC ;10/KHa OTBCUATh CACAYIOHIMM TpeOOBAHHSIM!

1) noasepraTbCs HCIMOCPEIACTBCIHIOMY MIH  KOCBEH-
HOMY M3MCPCHHIO C JIOCTATOYHOMW CTCHEHDBIO TOUHOCTH!

2) 1ipy 0DJYYEHHUH MOHOXPOMATHYECKUM M3JIYYCHUCM
OTHOCHTCAbHAY CIEKTPATIbHAs yBCTBUTCABIOCTD Vi (A)
JOAXHA OCTaBaThCs MMOCTOSHHOM;

3) 1ipu OGAYUCHUH CIOXHBIM M3JYUeliMCM Mepa peak-
IIMM J0,DKHA OIHO31Ia4HO OINpPEAeISIThCH MYBCTBHTEIbHO-
CTBIO HPUCMHHKA 5.

Kax;ias a¢dekTHBHas CHCTCMa BeJMUYUH CTPOMUTCY Ha
OCHOBaHHHU (YHKIIMM OTHOCHUTENBHOM CHEKTPAIbIION 1yB-



CIBUTEABHOCTH Vi (A) M MakKCMM&IbHOW CHEKTPAILHON
YyBCTBHUTC/ILHOCTH 00OPa3LiOBOTO MPHUCMHHUKA S| max -

OaHO# M3 cucTeM D(PEKTUBHBIX BEJUUMH SBJSETCH
CHUCTEMA CBCTOBBIX BeJWMYMH. JLasi 3TOH CUCTeMbI XapakTe-
PHUCTHKON 00pa3iloBOro MPUEMHHKA SABISETCH OTHOCHTENb-
Hasi ClieKTpaibHas cBeToBas 3DdeKrMBHOCTD H3TyYeHUs!
LIS CTaHaapTHOro ¢potoMeTprueckoro Habmopareins MKO
s jHcBHOro 3penusi V(A) u Hounoro 3penusi V'(R)
(rabn. 1.2, puc. 1.2). 3asucuMoctb V(A) olipeacicHa misi
Hos 3petiusi, pastoro 2°. Kpusbie V(A) u V/(A) CABUHYTH
OTHOCHTEJLHO JIPYT APYyla, YTO OOBACHSECTCS pPadIMUUCM B
CIICKTPATbHOU MYBCTBUTCIBHOCTH  KOJADOYKOBOTO CBETO-
BOCIMPUHUMAIONIETO aHIlapaTa — allfapara JIJHCBHOTO 3pe-
HUS M HAJIOUKOBOTO — aliflapara HOYHOIO 3pCHUS.
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Puc: 1.2. Kpusbic ¢GYHKLMI OTHOCHTENBHOM CIICKTPATbHOU
3 hCKTHBHOCTH MOHOXPOMATHUECKOTO M3JTYYCHHUS:: @ — JUIfl
AHCBHOTO V' (A) K HOYHOTO V() 3peHuS; 6 — JUIA 1IMPKALHOW
adpextuBHocTH (BOU-a3bdexT)

MakcnmyM dyHKLMK V(L) MpUXOAUTCS 1A JUIMHY BOJ-
Hbt A =555 HM. MakcumalibHas CLICKTpibHAsi 4yBCTBM-
TeIbHOCTh K ., =683 am/Br.

Makcumyum ¢yHkime V(L) tipnxoautes 1na A = 507 um.
MakcuManbHas CreKTpaibHas YYBCTBHUTEILHOCTD
Kinax = 1700 nm/Br.

B koinie XX u B nepsbic roubt XXI cToneTust BbHIO-
HEH HCJAbIH PAA BaXHbIX HcclieidoBaHuid [1.2—1.4], non-
TBEPAUBLINX HC TOJBKO 3PUTCIIbIIOE, HO OMOJIOTHYECKOE K
HICUXOJIOTHYCCKOE BO3NCHCTBME CBETA HA 4YEJNOBCKa. -
¢ekTbl Oe3 00paszoBannsa n3aoOpaxcHusi (BOU-3¢pdexThi)
BO3/IEHCTBYIOT HA 310POBbE, CAMOUYBCTBUE U IIDOM3BOJIH-
TC/IBHOCTb Tpyaa. ITH ekt SBIIIOTCH B3AUMOICHCT-

TabGauna 1.2

OTHOCHTEIBHAA CMEKTPAIbUASA CBeTOBAs IPEKTHBHOCTDL
HJ1y4eHHs JUIA CTAHIAPTHOTO (POTOMETPHYECKOrO
Habmoparcas MKO

Jlnuna soaum A, im | 1HeHoe 3penne V(4) | Hounoe 3penne Vm
380 0,0000 0.000589
390 0,0001 0,002209
400 0,0004 0.00929
410 0,0012 0,03484
420 0,0040 0,0966
430 00116 0.1998
440 0,023 0,3281
450 0,038 0,455
460 0,060 0,567
470 0,091 0,676
480 0,139 0,793
490 0,208 0,904
500 0,323 0,982
510 0,503 0,997
520 0,710 0,935
530 0,862 0,811
540 0,954 0,60
550 0,995 0,481
560 0,995 0,3288
570 0,952 0,2076
580 0,870 0,1212
590 0,757 0.0655
600 0,631 0,03315
610 0,503 0.01593
620 0,381 0,00737
630 0,265 0.003335
640 0,175 0,001497
650 0,107 0,000677
660 0,061 0,0003129
670 0,032 0.0001480
680 0,017 0,0000715
690 0,0082 0,00003533
700 0,0041 0,00001780
710 0,0021 0,00000914
720 0,00105 0,00000478
730 0,00052 0,000002546
740 0,00025 0,000001379
750 0,00012 0,000000760
760 0,00006 0,000000425
770 0,00003 0,000000241
780 0,000015 0,000000139

BYIOUIMMH W HWHTerpMpoBaHiibiMu. ClieKTp HaHOO/IbUIETO
Bo3jeicTBU BOM-2¢pdpekTOB 11a NMOABJICIHHC MEIATOHHHA
(puc. 1.2, 6) B oprailMaMc ueJIOBCKA JIEXKHUT B OOJACTH
380580 um ¢ makcumyMom ripu 430—460 1M (oOpasoBa-
HUE M KOHIIEHTPAUMs MCIATOIHHA BAUAIOT Ha IIMpPKAIIbIC,
T.¢. CYTOUHBIC, PUTMbi UYEJIOBCKA).



1.3. DQHEPTETHYECKAS U CBETOBAA
CUCTEMbI BEJINYHUH

Ceemoeoit nomoxk — MOIUIOCTh CBCTOBOK Jiiepruu, dd-
¢eKTHBIIAS BeJMUMUIIA, M3MepseMas B JioMeliax:

G =dQ/ dr. (1.6)

E;mimua csetosoro notroka — Jioment (Jim); | 1M co-
OTBETCTBYCT CBETOBOMY {IOTOKY. M3AYUaCMOMY B €AMIIHY-
HOM TeJECHIOM yIJie TOYEUlIbIM HU30TPOIHIBIM UCTOUIIHKOM
¢ CWIOKH cBeTa | Kaiylesa (olipedesieline Kainieibl Oyilet
Jalo 1uxe).

MotioxpoMaTHUCCKUii CBCTOBOM MOTOK

D(h. dA) = Koy D, (A, dA)V; =683, (A, dA) V.

CBeTOBOH HOTOK CJOXIOrO M3IyUelns: ¢ JIMiicHYaThIM
CMEKTPOM

n
¢:683z¢(’()"i’ l[A.) V)\l"
i1
CO CILTOHIHbIM CIICKTPOM
780
=683 jcbd(x) V(M) dh.
380

Lle B — 4MCAO JMHHUIA B crieckTpe; P, (A) — dynkums
CIICKTPATHHOM IIOTHOCTH HHOTOKA M3JIydelins.

Cuna uziyuenus (snepeemuueckan cura ceema) l,qp —
NpOCTPaliCTBCHHas TLIOTHOCTh HOTOKA H3lydelinsl, uMc-
JIe1HO paBiiad OTHOHICHHIO MOTOKa HU3yucHust d®P, K Te-
accioMy yray dQ, B 1pesiesax KoToporo fI0TOK pacipo-
CTPaHSACTCS W PABHOMEDIIO PaciiPe/le/isieTCs:

Loy =dd, / dQ. (1.7)

CHna  M3InyucHUsl  OlIpe/lelisiel  [HPOCTPAHCTBCHHYIO
TUIOTHOCTb M3:AYutiiMsl TOYEYHOTO MCTO'IHMKA, pacliosio-
XKellHOI'O B BepllMiie TeJccHoro yriaa (puc. 1.3). 3a ua-
upanjienume Im[, MTPUHUMAIOT OCh TeJieCHoro yria dQ . opu-
CHITUPOBAIHIYIO YIJIaMM (M 3 B MpOOObIOiA U 1I01IEPEYHOM
rockocTsx. Eimnmna cuast manyucuusi Br/cp nassauus
HE MMeeT.

Pacripeilesieiine 8 11poCTPaHCTBE MOTOKA W3 IyUeHUS TO-
YCUIHOr0 UCTOYHMKA O/IHO3HA'HO OIpelesieTcs ero gomo-
MEMPUHECKUM MEAOM — YacCTbiO MPOCTPAICTBA, O PAHHYECH-
HOIO HOBEPXHOCTBIO, MpPOBEACIHION Yepe3 KOHUBI paauy-

Puc. 1.3. K onpciciciine cuibsl H3-
JIYUCHUS

Puc. 1.4. Kpusas cu-
JIBl CBCTA B 11PO;10;Tb-
1HHOR MAOCKOCTH

COB-BeKTOpOB CHJIbl M3iiyucHus, Ceuciine doTomeTpuue-
CKOTO TeJla ILIOCKOCTBIO, MTPOXOJISHIICH Yepe3 HAaua 10 KOOp-
JMIIET M TOYEHIIBIH MCTOUHMK, OMNpPCICIACT KPUBYIO CUabl
ceema (KCC) McTOUNMKA LTS J1aITHOM [IOCKOCTH CCUEHHS.
Ecian ¢oromerpuueckoe T€i10 MMECT OCh CUMMETPHH, UC-
TOUYHUK M3nyuctivsi xapaktepuisyioT KCC 8 11poj0iibiioi
rockoctu (puc. 1.4).

[ToToK M3NYyuCHHS TOYCYHOrO KPYrJAOCHMMETPHUIIONO
UCTO'THUKA U3NYUCHHS

Ay
o, = jle((x)dsz =2n Ile(a) sin ada,
AQ (]

rie AQ — 30HAIbIIbIH TCACCHBEA YIOJ. B Ipe/ie/iaX KoTopo-
I'0 paclipOCTPAHSICTCS MITYMCHUC MCTOUHMKAE; OlpedesisieT-
Csl B 1IPOjIOJIbHOM TUIOCKOCTH yIlaMH O H O,

Cuna c6ema TOUEHIIOIO UCTOMHMKA — IPOCTPAHCTBCH-
Hasl IUIOTHOCTb CBETOBOrO MOTOKA

Iop = d®/dQ. (1.8)

Kaiytesa (k1) — e/iMIiMHA CUJibl CBETA (0IHA U3 OCHOB-
ubix eaunuil cucieMnl CH). Kainicna paBHa cuc CBETa,
MCHYCKA€MOF0 B IIEPIICIYIMKYJISIPIIOM {1aNpaBleHHH C 1HI0-
mam 3 1/600000 u2 Yepliolo Tejia 1ipUM TeMIicparype 3a-
TBepAcBaHus T1aTuHbl T = 2045 K u gasicnmn 101325 [a.

CaeTtonoit notok UC onpencasictest mo KCC, ecnm ¢o-
TOMCTPUUCCKOC TCI0 MMECT och cumMeTpuu. Ecim KCC
I () 3anaHa rpaMKOM WK TabAUIICH, pacdeT CBCTOBOFO
MOTOKAa UCTOTHUKA OIIPC/IC/IACTCS] BhipaXXeHHEM

n
¢ = zlou' AT R
i=
e [,; — CpeHeEe 311aUCHUC CHIbl CBETA B 30HIATLHOM TC-
JCCHOM  yrne; AR, ;. =2m(coso; —cosa; ) (eMm.
1abau. 1.1).

Inepzemuneckas cgemumMocmo (U3y4ameabnocmo) — o1-
HoleHME 110TOKa W31ydeHHs, UCXONSAIIEro M3 paccMaTpH-
BacMOro Malloro y4actka MOBEPXHOCTH, K IIOHIA]IN JTOI0
yuacTKa:

My=dd,/dA: M,, =,/ A, (1.9)

rae d®, n ¢, — 1I0TOKH U3jlydeHHs], UCIIyCKaeMbie yyacT-
KOM TOBCPXHOCTH dA WIH MOBECPXHOCTHIO A.

EnMimna  M3aMcpcHMSI 3HCPICTHUCCKOH CBCTMMOCTH
(BT/Mz) — TIOTOK M3IIYyYCHMS. MCIIYCKacMblil C I M2 1o-
BCPXHOCTH; 3Ta €IMHMLIA HA3BaIIUA 1€ UMEET.

Ceemumocniv — OTHOIlIEHUE CBETOBOIO HOTOKA, MCXO-
JAHIEr0 OT pacCMatpHBacMOF0O MAIOT0 YUacTKa MOBEPXHO-
CTH, K ILJIOHIAJIM 3TOT0 yYacTKa:

M=d®/dA. M,=®/A. (1.10)
rie dd u ® — cBeTOBbIC 1IOTOKHM, UCITYCKACMbIC YUACTKOM
MOBePXHOCTH dA UM NOBEPXHOCTHIO A. CBCTUMOCTB H3Me-
psieTCs B JIM/M“ — 3TO CBCTOBOM 110TOK, MUCIYCKAEMBbIi C
1 M2,

DHCPreTUUCCKAs OCBCLUEHIIOCTh  (00JIy4ellHOCTh) —
TJIOTHOCTI JIYYMCTOTO MOTOKA 110 00/1yuaeMOii HHOBCPXHOCTH

E,=d®, [ dA; E,cp=®, ] A, (1.11)



ri¢ E,. E., — COOTBEICTBEHHO O0J1Y4eOCTh y4aCTKa HO-
BCPXHOCTH dA M cpeiltisisi 00Jy4erHiocTh 1H0BEPXHOCTH A.

3a equiinily nameperns obiyueninocTi. Br/M2. npuu-
MatoT Takyio 00,1y4eHHOCTh, 1IpH KoTopo# 1 Bt jiyunctoro
MOTOKA 1141laCT U PABHOMEDIIO PACIIPC/ICsieTCs 110 HOBepX-
noctn B 1 M2; 5Ta COMHMIlA Ha3BaHMS! 1IC MUMCET.

Ocsewennocms — ILIOTHOCTh CBCTOBOIO MOTOKA 110 OC-
BCH14€MOM  HIOBEPXIIOCTH

dE =d® /dA, Ep,=®/ A, (1.12)

riec dE n Ecp — OCBELLEIHIHOCTh YHaCTKa HOBEPXHOCTH dA m
CPC/IHSAS OCBCHICHIHOCTL MMOBEPXHOCTH A.

3a ciMiInIly OCBEHICHHOCTH UPHHAT JIOKC (K). Ocne-
HeUHOCTh B | 1K MMEeT roBepxiocTs. tia | M2 KOTOPO#H
HAJIaCT M PABHOMEDIO 110 HEeH PacNpelesicTC CBETOBOM
HHOTOK B | .M.,

IHepeemuueckad spkocms TCJAA WM YUacTKa €ro [10-
BEPXHOCTH B IAMPABJIEIIMA (X — OTHOUICHUE CHJIbl H3JIyuC-
1M B HAlIPABJACHHUM O K NPOCLKIIMHU U3TYyYalolIch HHOBEPX-
HOCTH 1A HJIOCKOCTB, NCPHEILIMKYISIPHYIO 3TOMY 1allpaB-
geumio (puc. 1.5):

Lo =dl,y [(dAcOsa): Logep=1pq/0.  (1.13)

rite Loy M Lep — OHEPICTMYECKNC SIDKOCTH YuacTKa Mo-
BEPXHOCTH dA M 1HOBCPXHOCTH A B HA1IPAaBICHHU (L, [TPOEK-
1IMM KOTOPBIX HAa ILIOCKOCTB, NEPICHAMKYISPIIYIO 3TOMY
HalipaBjCHHIO, COOTBETCTBCHHO PaBHb dA coso U O ; di ,,
U [, — COOTBETCTBEHHO CHIbI MUTYUElINs], HCIIYCKAEMDbIE
dA n A B naripasnelimm o.

3a eoMiIMIly DHEPrCTHUYECKOW SIPKOCTH MIpuiIsTa 3Hep-
reTMYecKas IPKOCTb 1LIOCKOW HOBEPXHOCTH B | M2, MMeio-
LWEH B 1CPIEIJIMKYISAPIOM HAUPABICHHM CHIY W3JIyYCHUS
| Br/cp. Dra camuunna (BT/Cp-Mz) Ha3BaHUs 1ie UMCCT.

A \

dA dIeaﬂ Oq

— . ] -

I
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/
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Puc. 1.5. K onpeaciietinio HOUATHR JHEPIETUUCCKON APKOCTH
H SIPKOCTH

SApxocmb B 11aNpaBICHUM O Tela MJIM YHacTKa €10 110-
BCPXI1IOCTH pPaBHA OTHONICHUIO CHJIbE CBETA B DTOM Harpan-
JIEHHH K 1IDOCKIIMH TTOBEPXHOCTH:

Ly=dly/(dAcos); Lyep=1y/0, (1.14)
rite 1y M Ly — APKOCTH y4acTKa 1IOBEPXHOCTH dA M 110-
BEPXHOCTH A B 11anpaBjieHMM (L. TIPOCKLIMK KOTOPbIX 11a
MIOCKOCTb, HEPIICHAMKYISIDHYIO 3TOMY HAHpPARICHHUIO, CO-
OTBETCTBCHHO DPaBHbl dAcosa o dly, I, — coorsercT-
BEIIHO CHJIBI CBCTA, UCITYCKaeMble HOBCPXIOCTIMHU dA, U A
B HAlPaBICHUH (L.

3a cilMIINIlY M3MCPCHUS SIPKOCTH (KJl/Mz) HpHIISITA SIp-
KOCTb TAKOHW TIOCKOM 1HOBEPXHOCTH. KOTODasi B HHEPIICHAU-
KYJISIpDHOM HallpaBlICHUM H3jlyuaeT CUIy CcBeta B | K ¢
oM B 1 M-,

Ixeusanenmnas apkocmos. B yciuoBusix cymepeutiozo 3pe-
Hus OTHOCHTENbHAS ClLIEKTpAIbHAs CBCTOBad D GhCKTHB-
HOCTb OpraHa 3peHMs 3aBMCHMT OT ypoBHs anarnTaliuu V(A,
1) n 3aHMMacCT MpomexyTouiioc MOJoXeine Mexily V(A) u
V’(A), noka3samipiMi Ha puc. 1.2. B 3THX yciaoBusix H3ly-
YeHHUs] pa3iMyYiloro CrCKTPAIbIIOI0 COCTaBa, O/IMHAKOBBIC
M0 SIPKOCTH LTSl THCBHOTO 3pelinsi, OyayT iLisl r1a3a pastio-
spkuMn (3¢dexr [lypkuHe), nanpuMep, roayboe Gyiacr
sipuc Kpaciioro. B obnaciu cyMepeioro 3peHmsi Mcioib-
3yeTCsl MOlIATHe 3KBUBAIEIITHOU SIPKOCTH.

MoOXHO BbIOpaTh M3jTyueiiMe OINpEACaeniioro crek-
TPAILHOTO COCTaBa, AN KOTOPOTo SIPKOCTb 11a BCCX YPOB-
HSIX HPMHUMaETCS 1POIMOPIIMOHAIBHOW MOILIIOCTH U3Nyue-
Hus. AA. TepiityH [ 1] HpeiL1oXHA B KAYECTBC TAKOI'O H3TY-
4YeHUsl, HAa3BaHHOIO OUOPHLIM, UCHOB30BaTh M3:yuCHHC
YCPHOTO TCJA 1IpH TEMTCpaType 3aTBCPACBAaHHS IIATHIIB.
Uzayueiine niioro cliekpalbHOFO COCTaBa, PABHO-CBETIOC
C OHOpHbIM, OYICT UMETb O/IMHAKOBYIO C 1{IUM 3KBUBAICHT-
1iyl0 SIPKOCTb, XOTSH CTaHAApTHbie SIPDKOCTH HTy4YeHHUH Oy-
OyT pa3/MYHbiMHU. DKBUBWIEHTHAsl SIPKOCTb TO3BOJSET
CpaBHUBATh PA3NIMYHbIE M3IYUCHUS 110 UX CBCTOBOMY ACH-
CTBHIO JaX€ B YCAOBHSX 1EOTPCICIEIIIOCTH (PYHKIIMHU OT-
HOCHUTE/ILHOM ClIeKTPAILHON YYBCTBUTCIBIIOCTH.

1.4. OIITHMYECKHNE U CBETOTEXHUYECKHUE
XAPAKTEPUCTHUKH TEJ

ITpesomaenuem uznyqenus HazbIBAETCH M3MEHCHMUC €ro
Harnpas/ielius Mpy MEpEXo/Ie U3 0/11I0H 1PO3payiion Cpejibl
B Ipyiyio (puc. 1.6).

Cor1lacHO 3aKOHy IPCIOMICHMS JIydH — TMaNaloiMi 1
HPCJOMIICHHIBIA — (1eXKaT B 0/111ON 1IOCKOCTH ¢ HEPICHIN-

i

n) Puc. 1.6. K 3akoily npciiom-
ny JICHINsE

KYJASIDOM K 3JIEMEHTY MpPeToMIsIIOLIe i 110BEPXHOCTH B TOY-
KC l1aleHMs Jiyda, [IpHYEM OTHOLLCHWE CHHYCOB YIJIOB lia-
ICHns i M IPEIOMJICHUS j jUIS paccMaTpUBACcMbiX Cpell 3a-
BUCHT TO/IBKO OT JUTHHBI BOJIlIbI H3YUEHHS, HO 1€ 3aBUCHT
OT yIj1a HAICHMS:

sinj /sin j=n,,. (1.15)
TtocTosiHIas ny| 1a3bIBACTCS OTHOCHTCBIIBIM 1HOKA34-
Te/ICM 1IPETOMIEIIH BTOPOW CPeJibi OTHOCHTEbIO TICPBOA.
TToxasamens nperomaenus n cpeilbt OTHOCHTCABIIO Ba-
KyyMa Ha3bialoT aBCONOTHBIM 10KA3ATCICM 11PETOMIEHUSE
cpenbl. Ol paBCH OTHOMNICHMIO CKOPOCTEH PaclpOCTpaHCe-
1Ml CBETa B BAKYYMC (. M B AaIHOi CpeIc Vi n=cqy /L.
Omuocumensnuii nokasamens npeaoMAEHUs Ny BbIpaxXa-
€TCs1 Yepe3 abCo;I0THBIE 1OKa3aTesIM MIPEIOMICHHS TEPBOi



M BTODO# Cpe/l 1| U ny COOTHOMICHINEM nyy =hny /n). Ecin
ny <1, 10 1IpH sini /ny; >1 CBCT HC BBIXOAMT M3 cpe/ibl,
HIPOMCXOJANT HONAHOE BHYTpEliiee OTPAXKCHUC — 3CPKah-
HOC OTPaXCHHC CBCTa OT TPaHMIbl IBYX CPEA ¢ Koo dHIitn-
cHTOM orpaxenusi p=1. [Ipu nontioM BiyTpeliiiemM otpa-
)Kcmmvyron { IPCBOCXOANT ppcncnbubm yroj i”p, oripe;ie-
JSIEMBIA M3 COOTHOWICHMS SIN iy, =N

Ompaxcenuem Ha3biBacTCSl BO3BpallleHUE M3Tydelins
00BeKTOM 0e3 M3MelieliMsi JUIMIT BOJIH COCTABJISIONINX CrO
MOHOXPOMATHYECKUX U3TyUCHHUH.

HUMeroT MecTo Clcayioinue BU/LL OTPAXCHHIA:

a) 3epKasihbHOE 0€3 paccesiHUSl OTPaXeHHOro IMOTOKA
(JiygucToro, cBeToBoOr0) (puc. 1.7, @); 11pn 3epKajiblioM 0OT-
paxeHnu: 1) najaloliiMid U oTpaxXe LI JIy4d JeXaT B ol-
1IOW TLTOCKOCTH C ICPICHAMKYISPOM K 3IEMCHTY OTpa-
XKalollleH HOBepXIIOCTH B TOUKe HA/ICHNS Jiyda: 2) yroJ la-
elns Jlyya paBcH yisly ¢ro oTpaXcHHUsi: 3) 3aKOH KBaipa-
TOB PAcCTOSHIMIH JUTSI OTPaXeIHIoro ydka cof,10;1aeTcs oT
MUCTOYHMKA CBCT4, a HC OT OTPAXAIOUICH MOBCPXHOCTH
(AQ,‘ = AQp);

6) paBiioMepiio jinddysHoe, HPH KOTOPOM oTpaxeli-
HBIH 1HHOTOK M3JiydeHHSI (CBETOBOM) pacceMBactcsl Tak, 4To
JHCPrCTHUCCKAs SIPKOCTDb (SIPKOCTb) BO BCCX HAIpaBJICHMSIX
1ojiylipoctpaticrsa ojmiiakona (puc. 1.7, 6);

B) nuddysiioe (cMeniaHHoc), MpH KOTOpoM Hab:110/1a-
€TCH YacTU41O 3€PKaiibiioe U 4acTH4lio guddysnoe oTpa-
XcHHUe (puc. 1.7, 6);

r) llalipaBieHIIO-pacCessHHOE, 1IPU KOTOPOM (POTOMET-
PHUCCKOE TEJ0 OTPaXCHHBIX OT YYacTKa MOBEPXHOCTH CH.I
CBETA MOXIIO HPUOJMXEIIIO ONUCATb BBITHIYTBIM J;UIMII-
conaoM Bpaiuernusi (puc. 1.7, 2), Oonbiasi ocb KOTOPOTro
paciiojiaraeTcsl B HAHPaBICHUH 3€PKAIBIOI0 OTPAXEHU.
[Tpn 3epKa/IbHOM OTPAXCHHHU ALY =Aszp. SIPKOCTb B Ipec-
jlelax Tejieclioro yrila Lp MOCTOSIHHA U PaBHa Lp =L,ps,
rie L, — ApKOCTb MCTOUHIMKA B IIpeiejiax Tejleclioro yiijia

B ciayuae
(puc. 1.7. 6)

paBiioMepiio  Anpy3ioro  orpaxeiius

AQI<<AQD = 27[ .

Puc. 1.7. Bunbl orpaxelins 1 HpOHYCKallUsi CBETA padTMuHbi-
MH MaTepuaiaMu

SlpkocTh yuacTKa paBHOMEDHO AU(DDY3110 OTpaxak-
weld 1HOBEPXHOCTH paBHa

L=Fkp/m, (1.16)

rie L u £ — 9pKoCTb M OCBeHIEHIIOCTb MOBCPXHOCTH, PaB-
rioMepiio Jinddy3Ho oTpaxatoiileld cBet; p — c¢ Ko3ddu-
[IMCHT oTpaXelius.

Hapsiiy ¢ TpaiMIIMOIHIBIMU BHAAMH OTPaXeiiMid, B 110-
CjieilliMe 10/l BCC HIMPC HPUMEISIIOTCS OTPaXCHMUS 1ia
MIIOI'OCJIOMHBIX MHTCPQCHIMOIHIBIX CTPYKTYPaX M MHOTO-
Kpariiblc OTPAXCHMUS B MPU3MATHUCCKHUX CUCTCMaxX CBCTO-
BO/IOB M CBETOBO3BpALIATC/ICH (CM. Hojpobiiee pasjen 6).

Koogpguuuenm spxocmu — OTHoOUICIIUE SIPKOCTH OCBC-
H1eH110M MMOBEPXIIOCTH K SAPKOCTH Milealiblior0 pacceHBaTe-
Jis (Mj1€a)IbHOH MTOBCPXHOCTH) L, ¢ p =1, Haxoasiucrocsi B
TCX XC YCJAOBUSIX OCBCHICHHSI:

LWIZE/H: B(lﬂ:L(lB/LWl (ll7)
Koaxduunent sipKkocTH 3¢pKaiblioid 1HOBEPXHOCTH
By=mp,L, / E, (1.18)

rac L, — ApKOCTb UCTOYIINKA, OCBEILAIOIICTO 3CPKA/IbHYIO
NOBEPXIIOCTh, p; — KOD(POHHUHMCHT 3epPKaIbHOTO OTpaXxe-
HMSI; £ — OCBCLUICHHOCTh 3€PKAIbIIOW MOBCPXHOCTH.

Koadduiment sipkocT HanpaBiCHHO paccenBasolllei
CBCT 1OBEPXHOCTH C XAOTHMUGCKH DACMOJOXEHHBIMH 1i¢-
POBHOCTSIMM  (BBUHIYKJIOCTH W BMSITHHBI) OITUCBIBAETCS
B [1.1].

ITpn cMelaiiom otpaxenuu (puc. 1.7, 6) niLaiukarpu-
Cy paccesitinsg MOXHO pa3IejiuTh Ha JIBC COCTaBJsiOliIUE,
OIHA M3 KOTOPBIX OMUCHIBAET paBHOMepHoO Auddy3Hoe or-
paxenue, apyras — HpubINXKeHHO 3epKaibiioe. HanoM-
1IMM, 4TO unOUKampucoi Ha3biBAIOT (HYHKIIMIO, BbIpaxaio-
LULYIO 3aBUCUMOCTb OTHOCHTCALHBIX 3HauYelIMi HOTOMETPHU-
4yecKoi BCJIMUMHBI OT Halipasieiins. Huxe 3tuMm tecpmu-
HOM 0003HayacTcs HHAMKATPHCA CHIBE M3iiyuerns (CBeTa).

Hanpanjlento-paccesiiiiioe orpaxeHue (puc. 1.7, 2) xa-
PAKTCPHO LI MCTAJLIMYCCKUX [TOBEPXHOCTEH 11OCIC XUMH-
4eCKOW MJIM 11eCKOCTPYiHOU oOpabotku. [Lisi Takux mno-
BEpXHOCTEH AQ; < AQp. B npcacnax AQ, SIPKOCTb yyacTKa
OTPAXAIOLUEH [I0BEPXIIOCTH HerocTosiiiHA. MakcuMasibHast
APKOCTb HAOMI0JaeTCs B 11alipaB/ieliMM 3epKATBHOIO OTpa-
XKEHMSI.

Ko3pduLimeHT sipKOCTH HalpaBiicHIIO PACCEUBAIOLIECIH
CBET [I0BEPXIIOCTH

2akA g o,

B,y = R (1.19)
a0 [Az(l—pz)sinzaa[cosa

rie A=cosOsina+ctga,cosa; p=a/b; an b — noay-
OCH BBITHHYTOTO 3/LIMIICOM/Ia BPALUEHMS.

ITponyckanuem 11a3biBAETCSl MPOXOXICHUC MIIYUCHUS
(cBcTa) CKBO3b Ccpefly O¢3 M3MeHEHMs UIUiT BOHI COCTaB-
JISIOHIMX Cro MOHOXpoMaTHuecKux uiydeiimid. HaGiona-
10TCSl CJACAYIOLME BW/IbE NPOIIYCKAHMSI: a) 11atipasjieiioe
6e3 paccesinmns (puc. 1.7, a); 6) paBHomepHo nudgysHoc,
MPpU KOTOPOM [IpOHICIHIMKA MOTOK MIIyYeHHs (CBETOBOWM)
PacccHUBACTCS TaK, YTO IHCPrCTHYCCKAS APKOCTL (IPKOCTD)
BO BCEX HAalpaBiieHUHX TNOJYNPOCTpAHCTBA OIMHAKOBA
(puc. 1.7, 6):



Lo, =E,t,/m=cons\; L. =ET/n=cons,

rae L, m L, — ouepretMycckas SIpKOCTh M ipKOCTh 110-
BCPXHOCTH, MPONYCTHBHIEH HHOTOK HIIYUCHUA M CBETOBOM
noToK; £,, £ — 00JyCHHOCTb M OCBEIEHHOCTD HOBEPXIIO-
CTH, Ha KOTOPYIO HAJIAET CBCTOBOM IOTOK; T, U T — KO-
(HULIMENITI IPOIYCKAHHUS Ci10s1 CPCIbl: B) CMCLUAHHOE, MPH
KOTOPOM Habji0/laeTcsl YaCTUUHO HATIpaBIeHHOC M YacTHY-
HO paBuoMcpHoc auddy3Hoe 1ipoliyckaiime (puc. 1.7, 6);
r) HAIpaBICHHO-pACCesiHIIOE, [IPM KOTOPOM MILIMKATpHCa
CUIbI cBeTa NIPUOIMXCHHO O1IUCBIBAETCH BBITSHYTBIM DJi-
SIMICONIOM Bpaluelins (puc. 1.7. ¢).

MoHOXpOMAaTHYECKHH MOTOK HanyucHus @ (A, di),
HAMAYOUIUMK Ha TCJI0, ACHMTCH HA TPH HacTH: OTPAXKCHHYIO
DA, d\). normouwcHHyto (A, dA) W 1pomicanlyo
@ (A, dA). OTHOWCHHUS Kax/0f M3 DTHX YACTCH K (1d-
JIAIOUIEMY  TOTOKY HAa3biBatoIcsl COOTBETCTBEHHO CHEK-
mpabtiiMu Kodp@uuuenmamu ompaxcenun p(A), noeiowie-
nust () M nponyckanus t(A). O4UeBULIO, UTO p(A) + (A) +
+ T(A)=1. Hutcrpaibhibie KOX(PPUUMEHTH OTpaXCHHMS,
MOMIOWCHUS U 1IPOIYCKAHUS LTS TIOTOKa M3yucHust (P,.
(p M T,) U CBETOBOTO MOTOKA (p. & M T) OIIMCHIBAIOTCH Bbl-
PAXKCHUSIMH

_[®amph)dh [P (AP (MY (AR

Pe [®ea(A)dA T b= EXTNIZE
_[®ghadh [p (MM (M) dh (1.20)
T [P dr [ (M V(hyan

_I®aAM TV (A)dh
[ (M) V(AL

€ [ @3 (A)dh

o [Patd

e @, (A) — criekrpajibHOE paclpeaesieiine HoToKa Hay-
yetinst; p(A), ot(A), T(A) — 3HAUCHUS CHEKTPAIbHBIX KO3(-
(pMIIMEHTOB OTpAXCHHS, [OMIOLWICHUS U MPOIYCKaHUS.

Onmuueckan naomnocms cpedsi D=1g (1 / 7). Nornouic-
HHE MOHOXPOMATHUCCKOIO 110TOKAa P (A, dA) B clioe cpe-
jlbl OlIMCBIBACTCS 3aKoioM byrepa:

Dg, = Peo(A, dh) exp(-a'x) =Ppo(A, dA)-10 *, (1.21)

11e @’ M @ — HaTypaiibHbIH U ACCATUUHBIN HHOKA3aTCau I10-
IIOHICHUSA.

ClieKTpasibliblii KO hUIIMENT 1IPONYCKAIIMSl MOHO-
XPOMATHUECKOI'0 HITYUEeHHUs] CIOCM CDEilbt TOJLIMIION X
T(A)=cxp(-a’x)=10"%. CnekTpaibublii KOIPGUUHCHT
NOFIOUICHUA TaKoTo cios o(A) =1-10" .

KoadduumenTt oTpaxkerms Mydka JIiyde ¢CTECTBCHHO-
ro CBETA OT MOBEPXHOCTH [IMINEKTPHKA OTIUCHIBACTCS YPaB-
HeHusimu PpeHelist

_sin’G ). _plrel
—

_ 8-
8 2(i+))

= : 1.22
L sin2(i+j) ( )

e i M j — yribl MAUEHUS W HIpEJOMICHIUS TTyuKa Jyueit; Py
M| — KOOPPHIIHEHTB OTPaXCHUS JIYUCH, 110155PH30BAH-
HbIX B [UIOCKOCTH [AIICHUS M B MEPUCHMKYJASIDHOH eH
(puc. 1.8). [IpnHUMAIOT, UTO 11IOCKOCThH MOJAPH3ALNH CO-
OTBETCTBYET ILTOCKOCTH Ko, 1e0aHMIl BEKTOPa HAIIPSXEHHO-

CTH DJCKTPHUECKOTo Hons iydka ayueid. Tlpu i+ j=90°
OTPAXKEHHBIH 1IYUOK JIYUCH [OJHOCThIO HOJSPH30BAH B
IJIOCKOCTH,  HEPICHANKYISIPHOH  TUIOCKOCTH  MalieHUS.

p
0,8
0,6 Puc. 1.8. Otpaxe-
P liie ceeTa npo-
3payHbiM  AWINCK-
0,4 TPHKOM. Iy = 56°40°
P P l 1pu ny; =1.53
Il\
0,2 e~ /
0 20 40 60 80°¢

Yro /, IpH KOTOpOM TPOUCXONMT NOJAHas HOIsipH3anus
OTPAXEHHOI0 CcBeTa. HaspiBaeTcsi yiniom bpiocrepa (iy).
Jlist HETO MMEeT MECTO COOTHOWIEHHE

1giy =Ny, (1.23)
(3akoH bptocTepa).

Tpn  ueplieH/IMKY,ISpHOM T1aJICHHH 1lydKa JiyyeH Ha
IpaHuUy ABYX TPO3payHbIX CPCa

[)oz(l—n2|)2/(l+n21)2.
KoydbuimeHT orpaxcHH HEe3HAUNTEIbHO MEHSIETCH
10 yraa uaienust, pasiioro 45°. MoXHO cuUUTaTh, 4TO
P45 =Po-

Cmenenv noaspusayuu — OTHOUICHHE TOTOKa TNOSISIpU-
30BaHHOMW 4acTH NMYYKa JyueH K HOTOKY BCel'o Iyuyka:

pL-P
N L. (1.24)
PLEP 1-p
rac A, M A — CTEHEHN TOISPU3aUNH OTPAXCHHOTO H

MpCJIOMJICHHOTO [L/I0OCKONApa UIC/bIION 11IaCTHUHIKON M3 AM-
3JICKTPUKA 11y4YKOB JIYuCH.

1.5. SHEPTETUYECKHE U CBETOBBIE
XAPAKTEPUCTUKHU UMITYJIBCHOT'O
N3JYYEHUA

Mimenenne Bo BpeMeM BEAMIMHB X, 1T0K23aHO Ha
puc. 1.9 U xapaktepu3ycTcsi KPMBOHW MTHOBEHIIBIX 3HAYE-
1IMil X, (11OTOKA U3Ay4yeliMsl WK CBETOBOTO IMOTOKA, CHJIbI

Xg, %op
100}

35

0 >

Puc. 1.9. TuuH4HAsT 3aBHCMMOCTb H3MelCHHUS (HOTOMCETPHYC-
CKOW BeMuMHbl UMily;iibcHoro MC



MIYYEHUS] MJIM CHIIbl CBETA, OCBCIICHHOCTH WK 06JydeH-
HOCTH, a TaKXC APYTHX BEJIWYHUH.

OCHOBHbIC BCAWYMIIBI, MPUMEHSICMbIC [Lisl OliMcallns
MMITYJLCHOIO W3JyuellMsi, nepeumcielibl B Taba. 1.3 (cm.
Takxe 1. 3.3.7).

Tabanua 1.3

DHepreTHyecKHe M CBETOBbIE BCIHYMIIbL,
XAPAKTCPH3YIOWME BCNBLIIKY (HMITY.1bC)

HauMcHoBauHe 00603HauCHHe Eamanna

u dopmyaa HIMCPEHHS
Iy

Jlyauctas otieprus QO = f‘l’el di | (1.25) Ax
0
Iy

CBeTOBast DHCPIHs 0= j¢1 di | (1.26)] am-c
0

Hepr t

”:ccpuchaxoc ocBeMBa- | g _[Iel dr | 1om|  mawsep
0
Iy

Ocseuupaine 0= .[1' dr [(1.28)] wn-c
0

Iy
Wuterpat uMnysbea 21epre- ILel dr | (129)|ax/ccp-u2)

THMECKOH $PKOCTH

0
iy
Wirrerpat umnyasea sprocTi Il-l dt (1.30)] ka-e/m?
0
Iy
DHeprerudeckas akcnosnuus [, = '[Eel di| (130 Jx/m2
0
Iy
DKCHO3NIHNA H= JE{ dr | (1.32)) JAk-c
0
7 ;

NTCIPAs UMMYJIbCA JUepre- M., d 2
THUYCCKOW CBETUMOCTH -([) o @ (L3N] Ax/m
u H

HTErPal UMIIYJIbCA CBETH-

MOCTP:p ! yabca IM: dt (1.34)| amc/m2
0

CIlICKTPaTbHAs IUIOTHOCTD B

31EPICTUUCCKOTO OCBCYMBA- Ben = dBe / dh (1.35)11x/(cp- u2)

HHH

JmTennHOCTh MMILY/IhCa (BCHBILLKH) — BpeMS f,, B Te-
YelNe KOTOPOI0 3IAYCHHUE X,, XapaKTCPH3yloLiee BCIIbiili-
KY. Y/OBJICTBODHET HCPABEHCTBY X, >MXux- VAE Xpay —
MaKCHMMasibHOe 3HAUCHHME 3a BpCMsl BCHBIIIKW TMapaMeTpa
BCUBINKH. HAUPUMED Lo mav s 1) maxs Eet maxs Eemax M P
n — KosdduLucHT, ONMpCACHsiiolIMi BBIOpaHIIYIO JUTUTCb-
HOCTh BCIBILIKM (HaCTO MCHO,IL3yeTes 3Hadelie n=0,35, a
Takxe n=0,1 u n=0,5).

1.6. DOOEKTUBHBIE CUCTEMbI BEJIMMUH
JUISA OLIEHKH Y® U3JIYYEHUA

KBaHtbl Y®D-uisiyueins, obianaomne 60,ibioi suep-
I'Mei, CTOCOOHBI H3MCHSATD XHMHUECKYIO CTPYKTYPY OTAEb-
IIbIX KJACTOK M TKaHEeW XMBBIX Opraliu3MoB. YCTallOB/ICHO,
uto YD-uanyuetime ¢ ivinHaMH BosH oT 280 ;10 400 M oka-
3bIBACT 110/1€310¢ jIeHCTBUE Ha OPraHM3M UCIO0BCKa, XHUBOT-
1blX M OTHLL. TIpy 00siydeiiMA UX OlIpe;le/ICIHIBIMUA 103aMH
Y®-usityderinsi yaydiactcsi JibixaHue, KpoBooOpalieiine,
LIOBBILLACTCS COJICPXAHUC reMOIJI00HIIa B KPOBH, aKTHUBH-
IUPYCTCH JICATC/IBHOCTb XEAE3 BHYIPeIHIEH CeKpellMM, B
opraHu3Me oOpa3syeTcsi BUTaMUH ), yKperisicTCs HepBhiast
CHUCTCMA, YCKODSIETCS pPOCT, CHMXaeTcs 3abo/ieBacMOCTb.
Jrto Onaronpusititoe AcicTBue YD-n3aydenns HasbiBaloT
BHUTAJbHBIM jIHCTBUEM. YaLTPadHOICTOBOC H3JyueiiMe B
amanasome or 200 no 400 HM oOjtamaeT OAKTCPULIMAHBIM
JIEUCTBHEM, T.C. CIIOCOOHO B OUPELiIEHIBIX YC,IOBUAX Bbi-
aniBaThb Mbeib OakTepuii. Oatako aciictaue YP-niiyve-
HUA HECOIMIIAKOBO IS MOHOXPOMATHYCCKHX MXiydeilni
pamiMUHLIX JUIMH BOJIH, MTO 110Ka3aiio i1a puc. 1.10. Hanpu-
Mep, OslaroupusitHoe aeicTBUe Y®P-uanyiucHus 1a opia-
1IM3M UCJIOBEKA MOXET XapAKTCPH30BATLCH KPUBOW BHTAJIb-
1ot »¢pdexkTuBHOCTH 2, BaKTCpHIMIIIOE jIeHCTBUE — KDH-
Boit /. TaM xe 110Ka3zaiibl KpUBLIC CIICKTPAIbHOU J(dek-
TUBHOCTH 00pa3onalins BuTaMnHa D (kpuBasi 3) u a¢gdek-
TUBHOCTH 0C3DPUTEMHOM HUI'MEHTAIIMH (KpUBas 3arapioro
nevcrsusi 4). Ha octioBe 3TUX KpMBBIX ObUJIM HIPEJLTOXEHBI
2(eKTUBHBIC CUCTCMBI BCIIMUMH — BUTAbHAs K bakicpu-
nmsHast [ 1, 2], KOTopbie IIPUMEHSIIOTCS B HCKOTOPBIX Cilyda-
SIX VISl O1IEHKH ICHCTBUS Mayuelius. Bumanshbiii nomox u3-
JAYHeHUsi CO CILIOUIIBIM CIICKTPOM

400
jq)e)\snm()") dh.,
280

(1.36)

rie Spyr(A) — dyHkumsi BUTAIBIIOH 2PHEKTHBIIOCTH (BU-
Ta-23(hdeKTHBHOCTH) MiydeHns, BUT/BT.
V)

1,0
: 0,9 A
0,8
% 0,7

/7
/ \

KTHBH

—;_-’-ﬂ. —| -—‘—’— Tote

/
[
206 T iy
50,5 3 J I,
SN IMEE W \
£ 0,4 t
5 ./T! \
5 0.3y v
£ \
0,2 \
é 0,1 !‘ B
8 0 \ )
5 87 026 030 032 038 042 4 miom

Puc. 1.10. OTiiocuTeiibHast CliekTpanbiiasi 2GdeKTHBHOCTD HU3-
aydetinsi: I — GakTepuumiHas; 2 — BUTaibHast: 3 — aHTHpa-
XUTHasi; 4 — 3arapHas



3a cIMHHMIlY BMTQIbHOIO [10TOKa (BHMT) npuist | Bt
MOHOXPOMATHYECKOTO  M3JAYYEHHS C  JUIMHOH  BOJIHBI
297 nM.

bakrepuiMiIHbIR  1IOTOK  W3IIYUCHMS CO  CILIOLIHBIM
CIICKTPOM 3a1IMChIBACTCH B BHIC

400
J.q)e)\sf)ux()")dk'
200

(1.37)

e Spak (A) — yHKINS OakTepuilMaHOH >(PPCKTUBHOCTH
U3IyUucHus, OK/BT.

EnMunueit GakTepuiinuiioro rMoToka HpMHATO CHMTATh
Oakr (OK), YMC/EHIIO pPaBHbI HOTOKY Y® HuiyyCHUs
MouHocTbio | BT ¢ juiMHOK Bosinbl 254 HM.

BuTtanbiibie M OAKTEPHIIMAHBIE BEIMYUHBE M €AMIIHIIbI
HIpUBCACHBbI B Tadn. 1.4.

Tabaunua 1.4

ButasbHote v GaKTepHIMAHbIE BeJIHYHHBI M COMHHILI

HanmeHosanHe O6o3naveHHe Ennnnoa
H gopMyna H3MEPEHHA
ButasibHBIM nOTOK
(BUT4A-NOTOK), MOLL- Dyyr BHUT
HOCTb BHTa-HU3NyYeHUsI
ButanbHas oHeprus Ouur BUT-4
Buranbhas a¢pekTs-
=0 [ .
HOCTb M31yueHus TauT sur /Pe | (1/38)|  But/Br
- ] - Ppyur
Cuaa BUTa-U3IyUeHHs ofBuT 4O (1/39)] Bur/cp
al ofsut
Burta- L = ——|(l BUT/(Cp- M2
Ta-SiPKOCTh apeut A cos & (1/40) /(cp-M*)
!
Bura-skcuosunus Hyyr = '[ Egyr dt (1.41) Bm-q/M2
0
E - d(bBMT 2
Bura-obnyuenoctb BHT ey (1.42)} BuT/M
bakTepuLMAHBIA 110-
TOK, MOLIIHOCTb GaKTe- Dex 6K
PULIMILIOTO M3My'MeHHs
bakrepuunmtas anep- .
s Obk OK-4
BakTeputinanas s¢-
(CKTUBHOCTD M3NyyC- Sek =Pox /Pe [ (1.43)| 6k/Br
HUs
Cua 6aKTEPHIIMAHOTO _ dPex
Hiny4eHus apox AQ (1.44) bx/cp
BakTepuumanas sp- _ Tapex 2
- = T OK/(cp-M
KOCT a6k dd cos a (1.45) /(cp-M?)
DhaKTepHiMaHas 3kc- 4
NO3MLHS Hgy = '[ Eoxdr |(1.46)| Ok-u/m2
0
baktepuumanas obay- | £ _ uq dA 2
YCHHOCTD “Ox ok / (147)|  Ox/m

1.7. XAPAKTEPUCTHUKHU CBETOBOTO T10J1

Ceemosoe nose — o6:1acTb NPOCTPAHCTBA, B KOTOPOW
HMCCT MECTO 1IEpEHOC CBCTOBOM JHEPIUM JIAlIHOTO MCTOU-
HHKa cBeTa (M3ayyenms) [1].

OO0iMiA BU1 MHTCTPAYIBHON XapaKTCPUCTUKHU CBCTOBOTO
HoJist corfacHo |1.3] onpeiiesisieTcsi BhIpAXCHUEM

c=[Lop fo. BdQ=[flo. PdE,.  (1.48)
Q

Q

rjie ¢ — MHTeIpasibHasl XapaKTCPUCTHKA CBETOBOIO Mo —
cpejitisisl OCBCLUCHHOCTb BHIOPAHHOM MOBCPXHOCTH, paCio-
JOXEHHOW B OKPCCTHOCTH TOYKHU CBCTOBOTO MNOJISI (pa3Mc-
pbl JTOH MOBEPXHOCTH MAjlbl U OTPAXCHHBIMH 110TOKAMH
CBETOBOC [10JIe He UCKaxaloT); f(¢, B) — ¢dynkims 1ncH-
HOCTH M3JIy4eHHs, omnpe/ensiioias 3hHeKTMBHOCTL U3ily-
Yyerusl, MOCTYIIAIONIEro OT UCTOUHHKA 1A BBIOpaHHYy0 Mo-
BEPXHOCTh; £ — TCJCCHLIM yIosl, OKpYXatollMil ToUKy, B
KOTOpOH olipencasicTcs 3Hauenne c; dE,; — Hopmaibhas
OCBEIIEHHOCTh, CO3jlaBacMas 3JICMCHTOM MCTOYHHUKA CBCTA
Ha TLIOHIWIKE, PpACIOJIOXEIHOU TEPICHAUKYISIDHO Ha-
NpaBACHHIO Ha JTOT JeMeHT B UCCACOYCMOMN TOYKE 110JIS1.

DOynkims f(@, f) 3aBUCUT OT MOJOXKCHUS DjieMEHTA
MUCTOYHHKA, OCBEWIAlONIEI0 BbIOpaHHYIO 1I0BEPXHOCTb, H
¢opMbl HTOU MOBEPXHOCTH:

Slo, B)=AcAA, (1.49)

roe AG — IpOeKLIMS BbIOPDAHHOM I11OBEPXHOCTH Ha HJIOC-
KOCTb, TEPHEH/IMKYISPHYIO [IAIIDABICHUIO OT DJIEMEHTA
KCTOYHHMKA K JaHHOMH TOouKe 1ost; A4 — ILI0HIAh MOBCPX-
HOCTH, CPEAHSAS OCBellleHHOCTb KOTOPOH Olipe/lensicTcs.

B nacrosiiiiec BpeMsi UCIO;Ib3YIOTCS CCAYIOIINE HHTC-
rpajiblible XapaKTEPUCTHUKH CBETOBOTO MOJiIS:

1) ocBewiennoctTh E yuacTKa ILIOCKOCTH AA. B sTom
caysae (puc. L.11) f(B)=AG/AA=cos; OCBEHICGHHOCTb
Y'acTKa MOBCPXHOCTH AA B OKPCCTHOCTH TOYKH B

Ey={cospdE,, (1.50)
e 0<B<n/2;

2) npocTpalicTBeHHas OCBeileHHocTb Ey — cymma
HOPMAJIbIIbIX OCBCLUCHHOCTEH B JaHHOW Touke Moas [8].
QOueBHIHO, YTO

S®=1; Eq=[dE,. (1.51)

Q

ds

Puc. 1.11. K pacuery ocBellleHHOCTH ydacTKa TLIOCKOH 110-
BEPXHOCTH



3) cpeiHas cepuyeckas ocpeweniiocth 4 — cpeit-
HSIsi OCBCHICIHIIOCTD HIOBCPXHOCTH cephl Ucuc3aole Ma-
jloro paumyca r [1.3]:

fBy=nr?/@4nrd)=1/4;

(1.52)
Eqn=Eg /4.

4) cpcanss nosiycdepuycckasi ocBewieiiiioctb Ey —
Cpeniisisi OCBEIHCHHOCTL C(PepHULCKOM HHOBCPXHOCTH 0J1Y-
ctepbl Mcuesatoniic Maioro paimyca r |1.3] (puc. 1.12. a):

ar2
f(B)=;‘ 5 (1 +cosB)=0,25(1 + cosp):

u's

Epp =0,25[(1+ cosB)dE,, = Eqy +0,25E ey, (1.53)
Q
riac Ege; — OCBELIEHHOCTh OCHOBaHMs 1oaycdepbl, nipu

3TOM 3HaK «+» Oepetcst s 0<P<m /2 u 3HaK «—» Ui
n/2<P<m.

\

a) 6)

Puc. 1.12. K uotistusiM cpesiiicii nosycgeprueckoi (a) U
cpe/uicH HWIRIPUYCCKOK (6) ocBellleocTe i

3a opueniTaliMio cpe/iHel 10,1ycepHICCKOR OCBELIEH-
HOCTH TPUHIMMAIOT MOJIOXKeIHe OCHOBaHUS Moilychepsi;

5) 18 OLEHKH HACBILUEIIIIOCTH CBETOM MOMEIIEHHUS
MCHOJIb3YeTCH  Cpellisil IIWIMHIAPUUCCKASs OCBCLUCHHOCTD
E}; ¢ BCPTHK&ILIIOW opuciitaiiMed ocu uwmipa. [loa
CPC/IHCH  LWIMILVIPMUCCKOH OCBEIIIEHHOCTBIO 1HO1IMMAIOT
CPE/IHIO0 OCBELIENHOCTL DOKOBOM HOBEPXHOCTH LIMJIUILIDA
C Mcuclalollie MaabIMKU padMepamu d M h [1.4]. Oynkims
1ieHHoCTH (puc. 1.12, 6)

hd cosPB _ cosf | e .
— =k E”—;!zcosﬁdbw (1.54)

SB=

3 KaXiaoi TOYKEe CBCTOBOrO 1OJSI MOXHO OlLIPENCAUTH
CBETOBOM BCKTOP. MOj1y/ih KOTOPOTrO YUCACHHO paBell MaK-
CHMAaiIbIIOH DPAa3HOCTH OCBCHICHHOCTH JIBYX CTODOIl IU10-
H1alKH1, paclioNOXEeHHOW B 1aliHOM TOYKE CBCTOBOTO 110181,
MPOCKIINA DTOro BCKTOpa 11a oboe 11alipaBiCHUE YHCIIEH-
110 paBHA Pa3liOCTU OCBEIICIIHOCTH ABYX CTOPOH ILIOHIal-
KM, 1HOMCILCHION B JJAHHOHU TOYKe 1OjIsl [ICPlie! LTMKYJISIPHO
3TOMY HallpaBICHUIO. CBCTOBOM BEKTOD OrpelesisieT B TOU-

K€ ToAs 31av4eline M 1alipaBICcliuG 1EPEHoca CBECTOBOM
JHCPrHH B C/IMHUIYY BPCMCHH UCDE3 CAMHMIlY ILIOHIAIH,
PACIIOJIOXKCIHION 1EPHEIUIHKYJISPIIO CBCTOBOMY BCKTODY.
A.A. Fepliyil BBe 1OHSITUC BEKTOPA TCHCCHOIO Ylila.
BekTop GecKoleulio Maloro Te;leclioro yraa d vaiipan-
Jell, Kak ykKa’aHo Ha puc. 1.13. Ero Moayab |dQ|=dQ.

Bektop Teiecnoro yraa Q:jdfz. HUcnonbays 1onsitue

BCKTOpa TCNCCHOIO yljia. CBETOBOH BCKTOD MOXHO OITUCAT
BBIDAXCIINEM

€= [Lop d2,
Q

(1.55)

rie L(pﬁ — SIPKOCTb B ITpCAC/iaX TeJaccHoro yria dQ. Qobiu-
110 CBCTOBOM BCKTOD OMpCACSICTCS 1O CrO MPOEKUUsIM 11a
OpTOIOHABIIbIE KOOD/IMIIATIIBIE OCH, HPUYEM [IPOCKLIMHK
YUCJACHHO PaBHbI PA3HOCTAM OCBEIMEHHOCTCH COOTBEYCT-
BYIOIIIMX KOOPJMIATIBIX MIOCKOCTEN.

Moy CBETOBOro BEKTOPa PaBCH

S fe2 .2 .2

|s|-1/sx +Ep g
a €ro HallpaBJACHHUC OMNpPEACISICTCH HAMPAB/ISIIOIIMMH KOCH-
HYCaMM

cos(éxVy =¢, /&[; cos(€79) =€, /|€|: cos (£20) =g, /€],

TIC €, €y M E,
IMIIATHBIC OCH.

— I[IPOCKLNH CBCTOBOr0 BCKTOpa Ha KOOp-

Puc. 1.13. K 1OISTHSM BEKTOPA TEJIECIIONO YrlIa U CBETOBOTO
BEKTOpA

1.8. HEYCTAHOBHUBHIHNECSH 3PUTEJIbHBIE
IMPOUECCHI, 3PUTEJIBHOE YTOMJIEHUE
U JUCKOM®OPT

Adanmayus — 1pUCIIOCOGACHUC [1a3a K M3MEIIHBLIMM-
csl ycJioBMSIM ocBeuielinsi. biiarojiaps McxaHM3My analita-
IIMM 3pUieiibHass cUCTeMa 00j1anaeT cliocobHOCTLIO pabo-
TaTb B HIMPDOKOM JIHalla30He OCBElleHIIOCTEH 3patika. Pas-
JIMYAIOT 1BA BMAA 4JalITALIMM — TCMHOBYIO M CBCTOBY!O.

Temnosasn adanmayus — UPHCNOCODACHHUE rjlaza K pa-
00Te B yCHOBHAX HU3IKMX SPKOCTEH 10:18 3peHUs. Temiio-
Basi ajlaliTallusl MTPOUCXO/IMT 1IPH HOHUXKEHUM SIDKOCTEH B
110;i¢ 3peHHUsl, T.. IIpU 1IePeXOAC OT YCJIOBMH ;lUIeBHOIO
3peHusl K YCIHOBMSIM [IOYUIIOTO 3pCHHUS.



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































