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B 1865 roay MakcBenn, npuwien K BbiBOAY, YTO

CBET - 3JIeKTpoMarHnTHas BOJIHA. OgHuM U3 aprymeHTOB B
nonb3y AaHHOro yTBepXAeHuUs ABNAeTCA coBnageHMe CKOpoCTH
3NEeKTPOMarHMTHbIX BOJTH, TeOpeTUYeCcKkn BbluMcrneHHbIX MakcBennom, co
CKOPOCTbLIO CBeTa, onpeaereHHoOn aKcnepuMeHTanbHoO (B onbiTax Pemepa u
dykKo).




TYPManuH

Kpuctann nmeer ocb CUMMETPUU N NPUHAATIEXUT K
YUCNy OOHOOCHbIX KPUCTAaroB.
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BbiBOAObI:

* BO-NepBbIX, YTO CBETOBAs BOIHA,
nayLlasi oT UICTOYHKMKA CBETA, NOSTHOCTLIO
CUMMETPUYHA OTHOCUTENBHO
HanpaBreHnsa pacnpocTpaHEeHUs

* BO-BTOPbIX, YTO BOSHAa, BbilledLlasa u3
nepBoOro Kpucrtanmna, He obnagaet oceBou
CUMMETPUEN



EcTecTBeHHbLIN CBeT

» Ceem — rnioriepeyHas eosiHa. B nadarouwem
om 0bbIYHO20 UCMOYHUKa ry4YKe 80JIH
fpucymcmeytom KornebaHus
8CEB03MOXXHbIX HarlpasrneHuu, «>}<~
rneprneHOUKYrspHbIX HarlpaeneHuro
pacripocmpaHeHUs 807H.

e CBeToBad BOriHa C KorebaHnamm no BCeEM
HanpaBrneHnsam, nepneHankynapHbIM
HanpaBreHnto pacnpocTpaHeHus,
Ha3blBAEeTCH eCTeCTBEeHHOMU.



[lonsapu3oBaHHbLIN CBET

* Kpucmarnn mypmarnuHa obriadaem
CrIocobHOCMbIO rpPOrlycKampe C8eMmMoeble
80J1HbI C KorebaHusiMu, nexxawumu 8
OOHOU oripederieHHoU r1ocKocmul.

* Takon CBET Ha3bIBaAETCH
Nnonsapu3oBaHHbIM UMK, TOYHEE,
NOCKOMNONMAPU30OBaHHLIM B OTNNYME OT
€CTECTBEHHOIO CBETA, KOTOPbIN MOXET
ObITb Ha3BaH Takke HENONAPU30BaHHbIM.



[Tonapoun

* [Npenctaenser cobom ToHKy (0.1 MM) NneHKy
KPUCTasnnoB repanarnuta, HaHECEHHYIO Ha Lennynoua
NI CTEKITAHHYIO MIAaCTUHKY.

* [lpo3payHblie NfeHKN (MONUMEpPHbIE,
MOHOKpUCTannyeckme n gp.), npeodbpasyrouine
HENONAPU30BaHHbLIN CBET B NIMHENHO NOSIAPU30BaHHLIN,
T.K. MPOMNYCKakT CBET TONbLKO OQHOro HarpaefieHUs
nonsipmsauun.

* [NMonsaponabl N306peTeHbI aMEPUKAHCKUM YYEHBIM 3.
Jlangom B 1932.



Ecrnin ectecTBeHHbIM CBeT NadaeT Ha rpaHuudy pasgena  AaByXx
OW3NEKTPUKOB (Hanpumep, Bo3ayxa W CTekra), To YacTb ero otTpaxaertcs,
a YacTb nperioMrnseTcs W pacrpocTpaHseTca BO BTOpPOM cpene.
YcTaHaBnmBass Ha NyTUM OTPaXXEHHOr0 W  MNPESIOMSIEHHOIo  Ny4ven
aHanusatop (Hanpumep, TypManuH), MOXHO YybeauTbCA B TOM, 4TO
OTPaXEeHHbIM U TMPENIOMIEHHbIM JIy4Yn YacTUYHO MONAPU3OBaHbI: MpPU
NoBOpayYMBaHMM aHanmMsatopa BOKPYr JyyYen WHTEHCUBHOCTbL CBETA
Nnepnoanyeckn YycunmBaeTcsad U ocrabeBaeT (NOMHOrO raweHus He
Habnogaetcsa!). [HanbHenwuve  uccregoBaHWs  nokasanu, 4YTo B
OTPpaXeHHOM ny4ye npeobnagatdT KonedbaHusi, nepneHauKynspHble
MNSIOCKOCTM rMageHna (Ha pPUCYHKE OHW O0DO3Ha4yeHbl To4ykKamu), B
NpenoMneHHoOM - KorebaHus, napannesnibHble MNi0CKOCTU MafeHusd
(M300pakeHbl CTperikamu).
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[MpoBepka Ha onbITax NOSIAPN3OBAHHOCTMU
CBeTa, MCNyCcKaeMoro pa3fiMiHbIMuU
NCTOYHMKaMK

Knagkokpuctannnyeckmm MOHUTOP OaeT
nonsipn3oBaHHbIN CBET. [1pn NoBOpOTE Nonsipusartopa oH
ocnabnsietcs, npu nopopote Ha 90° NONMHOCTBLIO racuUTcs.

nOﬂFIpl/I3OBaHO TaKXe n3nyvyeHne ancrnred
KallbKyJ1ATOPA.

[Tonsipu3oBaH cBeT Aucnnes MoobunbHoro teredoHa.

CBeT, OTpaXXeHHbLIN OT CTEKSA, NONAPU30BaH.
[locMmOTpuTe Ha CTeKNo Yepes nondpouna. BpaweHunem
nonsiponaa godbuBaemca ncHe3HOBEHUST BINKOB.



[Tlonapun3oBaHHbLIN CBET B
npupoae

[NMonsipu3oBaH OTpaXXeHHbIN CBET, ONKKKN, HaNpMMep, nexalwime Ha
NOBEPXHOCTM BOAbI,

PaccesaHHbIN cBeT HeBa He YTO MHOE, KaK COSTHEYHbLIN CBET, NpeTepneBLLniA
MHOIOKpPaTHOE OTPa)KeHUe OT MOSeKys Bo3ayxa, NpesioMnBLLMNCA B
Kanenbkax BoAbl UIn negsHblX Kpuctannax. [loatomy B onpeneneHHoMm
HanpassieHun oT ConHua OH Nonsipn3oBaH.

MHorne Hacekomble B OTNUYME OT YeroBeka BUAAT NONsipnu3auuto CeeTa.
[l4yenbl 1 MypaBbK HE XYK€ BUKUHIOB MOMb3YHOTCS 3TOW CBOEW
CMNOCOBHOCTbLIO ANSt OPUEHTUPOBKM B TEX crnyyasx, korga ConHue 3akpbITo
obnakamu.

[Monspun3oBaH CBET HEKOTOPbLIX aCTPOHOMUYecKkUX obbekToB. Hanbonee
N3BECTHbIN NpuMep — KpaboBuaHas TyMaHHOCTb B co3Be3aun TenbLa.

HekoTopble BUAabl XYyKoB, obnagatoLme MeTannmyeckum 6rneckom,
NpeBpaLLlaloT CBET, OTPaXKEHHbIA OT UX CMMHKK, B MONSPU30BaHHbIN MO
Kpyry. Tak HasbIBalOT NONSPU30BaHHbIA CBET, MNOCKOCTb Nonspuaaumm
KOTOPOro 3aKpy4eHa B MPOCTPaHCTBE BUHTOOOpAa3HO, HANeBo UM Hanpaeo.



Paccessnsrii obmaxavm

HEeI10 I PH3 0B aHHBIH JIyY

Pacceaunrrii
T10JIAPH3 OB aHHBIH JIYY
E
[lanaro st
HeroIApHI 0L AR LI JIyY
E
MonapusaTtop
/ ; npv mobom NonoXxeHun ocu

nponyckaeT cBeT

Monapusarop BO BCeM AManasoHe
He NPOonycKaeT CBeT. ANWH BONH

OcCb OpUeHTUPOBaHA
Ha ConHue



e kometa Xeumna-bonna
OObIYHbIV CHUMOK yepes nonapoua




HekoTopble NnpMeHeHUs

nonspouaoB

e ConHuesalmnTHbIE N aHTUOMNMNKOBbIE OYKU;

* [lonapongHble PUNLTPLI B
dooToannaparax;

« OBHapyxeHne gedeKToB B N3OENUAX 13
NPO3pavyHOro marepmana;

» )Xugkokpucrtannmieckme MOHUTOPHI;
 CTEPEOMOHUTOPbLI U CTEPEOUKM.



ConHue3alwuTHbIe NOoNApPN3aLNOHHbIE U
aHTUONUKOBbLIE OYKU

« besonacHoe BOXAeHWE HOYbLO, AHEM, B CYMEPKMN, TYMaH U 3UMMOWN.
[Tonapu3oBaHHbIE NMNMH3bI CHAMAKOT BfIMKKM OT NOOOBOro CTeKna, oT
MOKPOW OOpPOrK, OT CHera, 3aliuLiaroT oT pap BCTPEYHbIX MaLUVH,
CHMMAIOT yCTanochb, yny4watT BUMMOCTb B Nobyto norogy. OHu
He3aMeHMMbI A1 NONAPHUKOB, KOTOPbIM NMOCTOAHHO MPUXOANTCS
CMOTPETb Ha OCIIENUTESIbHOE OTPaXXeHME CONHEYHbIX Jy4yen oT
3ariegeHeBLLEero CHEXXHOro nons.

Bes OYKOB ¢ * B oukax




OOHapyxeHne HanpsXeHUn B
npo3payHbIX Tenax (aedekrockonus):

Ecnn B npo3spadyHOM maTtepuane NoaBnaTCA HanpsaXXeHuns
(BbI3BaHHbIE BHYTPEHHMMW HAMNPSXKEHUAMU NN BHELLHEN
Harpyskon), To Mmatepuan Ha4ynHaeT HeO4AHOPOAHO
noBopavnBaTb yron nondpusaunun. JaHHbin 90 dEKT B
rnonnMepax NpPosABMSETCA CUITbHEE, YEM B CTEKIE.

OlNbIT: 3axmnte npo3payvHyo NNacTMKoByo KOPobky oT CD-gucka mexay
asymsa nonsipongamun. CBeT UCMbITbIBAET HEOQHOPOAHYIO Nosigpusauuto,
YTO NPOSABMAETCA B Pa3nUYHON MHTEHCUBHOCTU NPOXOASLLErO Yepes
nonapu3aTtopbl CBETA, OKpaLlMBaHMEM MOSIA 3pEHNS B pasHble LIBETA B
npoxoadwem ceete. [Npu narnbe nnmn cxatmm KOpoobKN MHTEHCUBHOCTb
NPOXOASILLIEr0 CBETA N3MEHAETCS, UBMEHSETCS N LBET NpoLueaLlero 4yepes
nonaponabl cBeTa. Tak 0bHapyXMBAKOT HaMPS)KEHUST B NPO3paYHbIX
obpasuax.



MonyyeHne cTtepeon3sobpaxeHnsi, CTepeoOMOHUTOP

[Ons nony4yeHnsa apdekta obbeEMa (CTepeoadpdekTa)
HeobxoaMMOo NokasaTb KaXXQoMYy rnasy CBOK KapTUHKY, TaK, Kak
OyaTo Obl pasHble rnasa CMOTPAT Ha OOBLEKT C pa3HbIX
PaKypcoB; BCE OCTallbHOE Hall MO3r 4OCTPOUT U paccunuTaeT
CaMOCTOATENLHO.

B cTepeoMOHNTOpPE YETHLIE N HEYETHbIE CTPOKU MUKCENEN HA
9KpaHe AOIMKHblI UMETb pa3HOE HarnpaBrieHne nonsapmsaunm
cBeTa. JIMH3bl O4KOB — NONSPU3aTopbl, MOBEPHYTLIE APYr
OoTHOocUTenbHO Agpyra Ha 90 rpagycoB — Yepes oaHy NINH3Y
OYKOB BUAHbI TOSIbKO YETHbIE CTPOKMU, a Yepes3 ApYryto
HeYeTHble. Kaxkabi rna3 yBUAOUT TOSTIbKO TY KAPTUHKY, KOTOpas
npeagHasHavyeHa ans Hero, No3ToMy U3odbpaxxeHne CTaHOBUTCS
OOBEMHbBIM.



NMpuHunn gencteuna XK-gucnneeB

Pabota XXK-gucnneeB ocHoBaHa Ha siBNeHUU nonsipusaumnm cBeTOBOro
noTtoka. Xnakue Kpuctannbl - 3T0 opraHndeckme BelecTBa, CNoCObHbIe
nogd AEVUCTBUEM HaMpsiKeEHMS NOBOpayYMBaTbLCA B ANEKTPUYECKOM rOoSe.
Kugkme kpuctannbel obnagatoT aHM3oTponuen cBoncTs. B yacTtHocTu, B
3aBUCMMOCTM OT OPUEHTAaLMN NO-Pa3HOMY OTpaXkaroT U NPOMycKalT CBET,
NOBOpaYMBaloT €ro ninNOCKOCTb Nnonapusauunn.

[laHenb Ha TOHKOMMEHOYHbIX TPaH3UCTOPaxX NoxXoXa Ha MHOIMOCITIONHbIW
byTepbpoa. Cnon Xnakux KpUcTanioB HaXo4AUTCS MeXay OABYyMS
nonsipusaumMoHHbIMK NaHensaMn. HanpsikeHne 3acTtaBnseT Kpuctannol
paboTtartb NOAO0OHO 3aTBOPY, ONOKMPYA UMK NPONYyCKasi CBET.
HTEHCMBHOCTb CBETA, NpoLUeLLIero Yyepes nonspusaTop, 3aBUCUT OT
HaNPs>XXeHUS.
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Bonpochi:

e UeMm oTnnyaeTca ecteCTBEeHHbIN CBET OT
NonsaApmn3oBaHHOro?

* B yem 3aknyaeTca asneHue
nonapusauumn?

* MOXHO N1 3KCnepuMeHTarnbHO goKa3aTb,
YTO CBETOBbIE BOSHbI NONEPEYHbIE?

* YTO Ha3bIBaAOT nonsiponaom?



BbiBOAObI:

« Kpuctann typmanuHa (nonspoua) npeodpasyer
€CTECTBEHHbIN CBET B NIOCKOMNOMAPN30OBAHHLIN.

* [lonapusauunsa - ogHO 13 BOSIHOBbLIX CBOUCTB CBETA.

e PasnnyHble NCTOYHUKM CBETa MOryT UCNyCKaTb Kak
NONAPU30BaHHbIN, Tak U HENONSAPU3OBAHHbLIN CBET.

e [1pn nomoLn nonapomaoB MOXHO ynpaBnATb
WHTEHCUBHOCTbLIO CBETA,;

e FBnNeHne nonsgpusaunn ceeta BCTpeyaeTcsa B Npupoae,
LLIMPOKO MUCNOSb3yeTcs B COBPEMEHHOU TEXHUKE.

» CBeT — 9TO nonepeyvyHasi BOJIHa.



[lomaluHee 3agaHue

» [lononHuTtenbHO: Hantn marepuan o
NPUMEHEHNE NONAPONa0B U O

nonsapmn3oBaHHOM CBeTe (NpeacraBuUTb B
BUAE AOKMaga B 3f1IEKTPOHHOM BUAE)



