


[{enp paOOThI.

* MICTOYHUK CBETA.
* PacnpocTpaHEHHE CBETA.
* OTpaXCHUE CBETA.

® 3aKOHbI OTPAKECHUS CBETAa
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HNcTOouHHMK cBeTa

[1paBuTe] Matepuan u3 Bukuneaun — cB0o0OIHOI
YHIMKJIOIETNH

ITepenTn ki HaBuranmslleperT K: HaBUTALMSA, [IOUCK ®

O6nako, okyTanHoe Jydyamu CosiHiiaO01ako, OKyTaHHOE JTydaMu
CounHIla — IIaBHOTO MCTOYHUKA TEMJIa U CBETA HA 3eMJIC

UcTouHuk cBeTa — 1100011 00OBEKT, M3IYyHaIOUIUN DHEPIUI0 —
000N 00BEKT, M3TYYaAIOLINK SHEPTUI0 B CBETOBOM CIIEKTPE —
10001 00BEKT, M3TYYaAIOLINK SHEPTHUIO B CBETOBOM CHEKTpe. 110
CBOCH IpHUPOJIC MOAPA3ALIISIOTCSI Ha UCKYCTBEHHBIC — JIFOOOM
00BEKT, M3IYYAIOIMd YHEPTUIO B CBETOBOM cliekTpe. [lo cBoeH
MIPUPOJIE TIOJAPABICIISIOTCS HA UCKYCTBEHHBIC M €CTECTBEHHEIC

B dusuke uaeanu3zupoBaHbl MOACISIMUA ToUeUHBIXB du3nke
VJICAITU3UPOBAHBI MOJIEJIIMUA TOYEYHBIX U HEIPEPBLIBHBIX UCTOYHUKOB
CBETa




THUIIBI HICTOYHUKOB CBETQ

IHQaBI/ITI)I THNIbI MCTOYHUKOB CBETAa

JInst mostydeHusi cBeTa MOTYT ObITh MCIOJIb30BAaHbI PA3IMYHbIE ()OPMBI SHEPTHUH, U B
3TOH CBSI3W MOXHO yKa3aTh Ha OCHOBHBIC BUJBI(IIO YTHIM3ALUKA YHEPTHH) HCTOUHUKOB
CBETaa

DneKTpudecKue: DIIEKTPUUECKU HArpeB Te KaJICHUS WU T1a3Mbl. J[7k0yineBo Temo,
BUXPEBBIE TOKH, TOTOKU AJIEKTPOHOB WJIK HOHOB.

H,HCpHI)IC: pacaa Uu30TOIOB UM ACIICHUC ANCP-

Xumuueckue: ropenue (OKHUCICHUE) TOILUIMB U HATPEB MPOAYKTOB CTOPAHUS UM TEI
KaJICHMS1a

TepMoTrOMUHECIIEHTHBIC: TTPeoOpa3oBaHue TEIIa B CBET B MOJYIPOBOAHUKAX
TpubomoMuHECIICHTHBIC: TPE0OPa30BaAHUS MEXAaHUYECKUX BO3JCHCTBUM B CBET.
buosnmomMuHecieHTHBIC: OaKTEepUalibHbIE UICTOYHUKW CBETA B JKUBOUW MPUPOJIE



HNcTOUYHHUK cBeTa

® ICTOUHMK CBeTa

* McTOYHHK CBETA = U3Iy4aTElb a
3JIEKTPOMArHUTHOW YHEPIUU B BUJIUMOM YaCTH
CIIEKTPA

* McTouyHnKU cBETa MOAPA3ICISAIOTCSA:
- Ha ecTecTBeHHbIC: COoNHIE, JIyHA U Tallay H
= Ha HUCKYCCTBCHHBICE JIaMIIbl HaKaJIHBAHMS,
ra3opa3psaHbIC JaMMbl U JpPa
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°  3aKoHBI OTPaXXCHUS M MPEJIOMIJICHHUS CBETA Ha I'PaHUIIC pa3liena JAByX MPO3PavYHbIX Cpej
YIOBIIETBOPSIOT Oosiee obmemy mpuHiumy depma, cOrIacHO KOTOPOMY CBETOBBIC JTYYH B
HEOJIHOPOJTHOW CpeJie UMEIOT (hOPMY KPHBBIX, IPHU JIBUKEHUU BJIOJb KOTOPBIX CBET 3aTpayrBacT
IKCTpeMalibHOE (MUHMMAIBHOE MM MaKCUMAJILHOE) BpeMsl Ha paclpOCTPaHECHHE MEXKIY JABYMsI
BBIOpPAHHBIMU TOYKaMU Cpe/ld OECKOHEYHOTO MHOXKECTBA BCEBO3MOXKHBIX ONM3JIEKAIIMX TyTEn
[Tpunun depma MOKET ObITH BBIBEJAEH U3 BOJHOBOM TEOPUU KaK €€ YaCTHOE CJIEACTBUE M ®
TI03BOJISICT TIPABUJIBHO OTHMCHIBATH PACIPOCTPAHCHHUE CBETA B CPEIax C MEPEMEHHBIM MOKa3aTeIeM
NPEJIOMIICHUS, B CIIydasX KOrJa caMo IMOHATHE Jyda UMEeT CMbICT. COTIACHO 3TOMY MPHHIIUITY
Jy4H CBETA UCKPHBIISIOTCS B CTOPOHY BO3PACTaHUS IMOKA3aTessl MPEJIOMIICHUsI. DTO CBOMCTBO
OOBSCHSICT PSIJT " ONTHYCCKUX WILTIO3UHN' & MHPAXKU = UCKPHUBIICHHE CBETOBBIX JIY4YCH B CIIOC
HArpeBILETr0oCs Y pacKaJICHHOW MOBEPXHOCTHU MecKa WK ac(alibTa BO3AyXa, | 3ana3jiblBaHue"
3axona CoJHIIA 32 TOPU3OHT BCJIEJCTBUE MCKPHUBIICHUS JTydel HEOTHOPOTHON aTMochepoil 1
npyrue. B ciydae cylecTBOBaHUSI HECKOJIBKUX OJIM3KHX IyTei, TPEOYIOIIUX OJJMHAKOBOTO
BPEMEHU PACIpPOCTPAHCHHUS CBETAy JIYUYH PACHPOCTPAHSIOTCS MO KAXKIAOMY M3 HHX. Ha 3TOM
OCHOBAHO JICHCTBUE ONTHUYECKOM JIMH3bl, COOMpAIOIIEH MCITYIIEHHBI TOYEUHBIM UCTOYHHKOM CBETa
MYYOK JIy4eil B TOUKY 32 CUET " BbIPABHUBAHHS  ONTHYCCKUX JUIMH ITyTCH



JKCTpeMaJIbHbIE NPUHII
(pusuke

*  DKCTpeMaJIbHbIE TIPUHIIMITBI HEPEIKO BBI3BIBAIOT HEJIOYMEHHUE Y JTFOOUTEINICH
"nodumocopcTBOBATH HA OKOJIO Hay4YHBIC TeMbl. [10 moBoxy mpurIMna depma
3a]1aCTCSl BOIIPOC, OTKY/Ja CBET 3HAET O TOM, KaKOW IYTh OKAKETCS IKCTPEMaTbHBIM 2
[Tpy BHUMATEILHOM PAaCCMOTPEHHH CTAHOBHUTCSI OYCBHIHONW HAWBHOCTH CaMOM
MIOCTAHOBKH BOIPOCA, MOCKOJBKY CaMO HCIOIb3yeMOe MPpU (GOPMYTUPOBKE -
AKCTPEMAIBHOTO TIPUHITUIIA MIOHATHE CBETOBOTO JIyda SIBIIIETCS HE Oojiee, yeM TpyOoi
MOJIEIBIO C OYCHb OTPAHUYCHHON 00NACThI0 MPUMEHUMOCTH. CBETy KAaK COBOKYITHOCTH
AIIEKTPOMATrHUTHBIX BOJH, ' HOJYHHICTCS HE dTOMY IPHUHIIMITY, & CHCTEME YPaBHEHUN
MakxkcBemna, peleHne KOTOpol B HEKOTOPHIX CIydasiX MOXKHO HATJISTHO
c(hopMyIMpOBaTh B BHJIC MPUHITUIIA HAMMEHBIIIETO BPEMEHH. TakuM 00pazom
"NpaBWIBHBIMU" ObUTA OBI BOIIPOCHI O TOM, MTOYEMY MPUOIIKEHHO BEpHA CHCTEMa
ypaBHEHHI MakcBeia u modeMy CJISJACTBHUS BOJHOBOW TEOPHH B 00JACTH
IPUMEHUMOCTH T€OMETPUUYECKON ONTHUKH yaaeTcsi CHOPMYIUPOBATh B BHUJIC
AKCTPEMATBHOTO TTPUHITUIIA.



OTpakeHue cBera

e OTpaxeHue cBerTa

* OTpaXCHHE CBETA = SIBJICHUE, 3AKIIOYAIOIICECS B
BO3BpAalLlCHUN CBETOBOM BOJIHBI IIPHU €€ MaJacHUN
Ha MOBEPXHOCTh pasjeiia ABYX CPEly UMEIOIINX
pa3IdYHbIC MOKA3aTeJIM MPEIOMIICHUS

°* B 3aBHUCUMOCTH OT COCTOSHMS I'PAHULILI pa3jeia
IBYX Cpel pa3IMyaroT 3epKaabHOEC U AU(PHYy3HOE
OTPa’KCHHUE CBETAa



OTpaxeHUE CBETa

* OTtpaxeHne cBeTa = PU3NUYECKUM IIPOIIECC
B3aMMOJICUCTBUSA DJIEKTPOMATHUTHBIX BOJH C
IIOBEPXHOCTHIO C U3MEHECHUEM HAIIPABJICHUSA BOJHOBOI G
(bpOHTa HA I'paHUIIE ABYX CpeJd C Pa3HbIMU ONTHYCCKUMM
CBOMCTBAaMH B KOTOPOM BOJHOBOM (PpOHT BO3BpAILIACTCs B
CpENyy U3 KOTOPOUW OH IPHUIIIE




3akOHbI OTpaKCHUS .

* 3axkoHbl oTpaxkeHusAs Dopmyiibl PpeHelist

® 3aKOH OTpaX)ECHUs CBETA — YCTAHABJIMBACT U3MCHCHUE
HaIMPAaBIICHUS XO/Ia CBETOBOTO JIVUA3AKOH OTPAKCHUS o
CBETA — YCTAHABJIMBACT M3MECHCHUE HAIIPABJICHUS XOJIa
CBETOBOIO JIy4Ya B PE3yJIbTaTe€ BCTPEUYH C OTPaKAIOIICH
(3epkanbHOIT) MOBEPXHOCTHIO: MANAIONINN M OTPAXKCHHBIN
JY4YH JIEKAT B OJHOU IUIOCKOCTH C HOPMAJBIO K
OTPaXkKaroOIIEH MMOBEPXHOCTH B TOUKE MAJCHUS, U HE
COXpPAHSETCSI MyTh JIy4eH OT OOBbEKTay & TOJBKO
DHEPreTUYCCKas COCTABIISAOIIAS CBETOBOTO IOTOKA) B
3aBUCHUMOCTH OT MPUPOJIBI MOBEPXHOCTH




OTpakeHue cBera

e OTpaxeHue cBerTa

* OTpaXCHHE CBETA = SIBJICHUE, 3AKIIOYAIOIICECS B
BO3BpAalLlCHUN CBETOBOM BOJIHBI IIPHU €€ MaJacHUN
Ha MOBEPXHOCTh pasjeiia ABYX CPEly UMEIOIINX
pa3IdYHbIC MOKA3aTeJIM MPEIOMIICHUS

°* B 3aBHUCUMOCTH OT COCTOSHMS I'PAHULILI pa3jeia
IBYX Cpel pa3IMyaroT 3epKaabHOEC U AU(PHYy3HOE
OTPa’KCHHUE CBETAa



OtpaxxeHue (

* OrTpaxkenue — (PU3NYCCKUN MPOLIECC
B3aMMO/ICHCTBUS BOJIH WM YaCTHII C
ITOBEPXHOCTHI0y M3MEHECHUE HAIPABJICHUS
BOJIHOBOI'O (DpOHTA Ha I'paHUIIC JBYX Cpell C
pPa3HbBIMHU ONTUYECKHMMH CBOMCTBAMH B KOTOPOM
BOJJHOBOM (JPOHT BO3BPAIIACTCS B CPENYy U3
KOTOPOU OH MPUILE].



3AKOH OTPAXKEHUS CBE

3aKOH OTpaKCHUS CBETa — YCTaHABJIMBACT M3MCHEHHE HAIpaBICHU
XO0J/Ia CBETOBOTO JIyda B PE3yJIbTaTe BCTPEUU C OTPaKAIOIICH
(3epkanbHOIT) MOBEPXHOCTHIO: MAJAIOIIMK M OTPaXKCHHBIN JTyUH
JIe)KAT B OJHOM IJIOCKOCTHA C HOPMAJIBIO K OTPaKaroIlIen -
MOBEPXHOCTH B TOYKE NaJCHHAy M 9Ta HOPMAIb JEIUT YIojl MEKIY
JTydaMH Ha JBE paBHBIC YacTH. IIInpoko pacmpocTtpaHéHHasy HO
MeHee TOUHas (GOPMYIUPOBKA «YyTOJI IMAJCHUS PaBEH YIIY
OTpa)KEHHSI» HE YKa3bIBACT TOUHOC HAIIPABICHHE OTPAXKCHUS JTyJaa
Tem HE McHee, BBITVIIUT ATO CICAYIOIINM OOpa3oM:




* [IpoBeneM MHTEPAKTUBHBIA DKCIIEPUMEHT. MO3BOJISIOIINN YCTAHOBUTE
BTOPOHM 3aKOH OTPAXXEHHUS CBETA. HO Iy 3TOro gaBauTe cHaydana
JOTOBOPUMCSy UTO JIJISI HADISITHOCTU MAJIAI0IIUK JIyd Oynem
0300pakaTh CUHHUM LIBETOM, a OTPA’KEHHBIM = KpacHbIM. |lepemMernas
MTOJI3YHOK, U3MEHSIONIMN YTOJ MaJCHH . HAOIIOAaeM 3a
M3MEHEHUSIMHU yIJIa OTPAYKCHUS M CPABHUBAEM MX MEXKAY COOOH.
Kpome Toro. 3amedaemM, 4T0 U300paKEHUE B 3€pKajie CTPOUTCS
MIPOJOKEHUEM OTPAXKECHHBIX JIydeds B HalleMm ciydae OHU
M300pakKeHbI B BUJI€ TYHKTUPHBIX JTUHU M.

Ecnu perynstop yria nepeMeCcTUTbh B KpauHEE JIEBOE IOJIOKEHUE, TO
yIroJl OyJIeT U3MEHATHCS aBTOMATHYECKH-=BbIBOAE YTOJI MajCHUS
PABEH YUy OTPAXKECHUS



Yron nageHusa cBeToBoro Jly4a paBeH Yrily ero oTpaXkeHus.
Mapgarowmin n OTpa)KeHHbIM Jly4n, a TaKKe nepneHAMKYAsp,

BOCCTAHOBJIEHHbIN B TOYKE nageHus, nexart B OﬂHOM
NTOCKOCTM.

M — e A A

38pK3JIbHOB OTPAXEHHE Pacceannoe OTPaAXEHHE




NMaparowmm n NpesiIoMJIEHHbIN JIyuum, a Ta[( )
nepneHanKynap K rpaHuue pasaena AByx cpea,
BOCCTAHOBJIEHHbIW B TOUKE NafeHUA Nyua, NIeXXaT B O4HOMU
nnaockocTu. OTHOLEHUe CUHYCa yriia nafieHus a K CUHYGY
yrna npenomseHus B ectb BeJIMUMHA, NOCTOSSHHaNA AN ABYX
AAaHHbIX cpea:

KoachduuneHT
Ha3blBaeTCH
- OTHOCUTE/IbHbIM
nokasaresiem
npesioM/IeHus

== ABYX CpeA.




Ha3bIBaeTCA NJIOCKas NOBEPXHOCTb,
3epKaJjibHO OTpaXkaioLlaa CBeT.
N306parxeHue npeamMeTa B NJIOCKOM
3epkKasie MHMMoe, T. e. obpa3syerca 3a
3epkanioM. OHO HaAXOAUTCHA Ha TaKOM XKe
PAacCTOSAHUM OT 3epKaJia, YTO U caM
npeamer.
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pacnpocTrpaHeHus ceBeTa
06BbACHAIOTCH

NNHUA,
yKa3biBaloLian
HanpasBJieHne
pacnpocTpaHeHus
CBETOBOW SHEprum.

B ogHOpoAHOM
cpene cser
pacnpocTpaHsaercsa

N

Bun uz 20811 4

() Bupg us 20HH B

o Bun uz zo8m C



3aKII0OYEHUC = «

® «YTOJI MEXAY MAJAFOIIUM JIYYOM U TEPIEHIUKYIISIPOM,
BOCCTAHOBJIEHHBIM K ITOBEPXHOCTHU B TOYKE NAJACHUS
JTy4a, B ONTHUKE NMPUHATO HA3bIBATh YIJIOM HaJeHUs. YION
MEXY MEPHECHIUKYIAPOM U OTPAXKEHHBIM JIYUYOM — 3TO
YIoJ OTPaXKEHUS

® TAJAKOLIMNA J1y4y OTPAXKECHHBIN U MEPIECHAUKYIADP K
OTPAKAIOIICH ITOBEPXHOCTUy BOCCTAHOBJICHHBIA B TOYKE
[aJICHUS, JICKAT B OJHOM INIOCKOCTHa

® YIoJI MaJCHUs PABEH YITy OTPaKCHUS .



