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BBenenune

BaxkupiMm  3jeMeHTOM  y4yeOHOro  mpolecca  SBJISIETCS  BBINOJHEHUE
1abopaTOpHBIX PpabOT, KOTOPBIE IMO3BOJSIOT CTYJEHTAM HE TOJIBKO 3aKpENHTh
TEOPETUYECKHUE 3HAHUS, HO U HAYYUTHCS CAMOCTOSITENIbHO MX NMPUMEHSATh B paMKax
perieHus y4eOHBIX IPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4.

JlanHoe mocoOue SBISETCS PYKOBOACTBOM JIJIsi MOJTOTOBKH M BBIMOJTHEHUS
1a0opaTOpHON padoOThI, LEIb KOTOPOM — H3YyYEHUE TEOPUU U NIPHOOpETEHHE
MPaKTUYECKUX HABBIKOB €€ TNMPUMEHEHHS B paMKaxX IUCHUIUINHBI «Du3uka» 10
paszaeny «I'eoMeTrpruueckasi 1 BOJHOBas onrtuka. [Ipenomienue ceeray.

B pykoBOJACTBE W3JIO0KEHBI: 1I€JIb U TEXHUYECKOE OCHAIICHHE J1abOpaTOpHOI
paboThl, OCHOBHBIE TEOPETUUYECKHUE CBEJICHUS, OINMUCAHUE HKCIEPUMEHTAIHLHOM
YCTAHOBKH, TEOPUS U METOJIUKA MPOBEACHUS IKCIIEPUMEHTA, MOPSAOK BBITOJIHEHUS
paboTel U 00pabOTKM pe3yJbTAaTOB, TMPUBEACHBI KOHTPOJIBHBIE BOMPOCHl U
O6ubmnorpadUUeCcKuii CIMCOoK.

B nporecce BhinmogHeHUs 1abopaTOPHOM pabOThI CTYACHTHI U3YUYalOT SIBJICHUE
IIPEJIOMJICHHSI CBETAa HA OCHOBE NOHATHM BOJHOBOW M T€OMETPUUYECKOW ONTHKH,
IPUOOPETAIOT MPAKTUYECKHUE HABBIKM TOCTPOEHUS CBETOBBIX JIyuyel Ha TpaHUIIC
pazjena IByX AUAJICKTPUKOB U pacueTa XapaKTEPUCTUK CBETOBOM BOJIHBI.

[Inanupyemas TPyJOEMKOCTh JIa0OpAaTOpPHOM pabOThl COCTaBISET YETHIPE

AKaJCMHUYCCKHUX Haca.



1 leanb padoTnI

HUccnepoBanne xoma Jydel B IUIOCKONAPAIUIEIbHOW IUIACTUHKE MPU
IPEJIOMJICHUM CBETa Ha TPAHUIIE pa3jiesia JIBYX IUAJICKTPUKOB U pPaCUeT JJIMHBI

CBETOBOM BOJIHBI M @0OCOJIFIOTHOT'O ITOKa3aTes IMPCIIOMIICHHA CPCIBI.

2 Texnuveckoe ocHaIIeHUE PAOOTHI

B xoxe BBIMOMHEHUS SKCHEPUMEHTAIBHOW YacTh pPabOThl HUCIHOJIB3YHOTCS
cienyroume npudopsl U MPUHAIIECKHOCTH:

- OJIYIIPOBOIHUKOBBIN Ja3ep ¢ JIMHOM BOJHEI 0,67 MKM;

- IUIOCKOIIapaJlIeIbHAs [IACTUHKA,

- TPAHCIIOPTHUP;

- IUHEUKA.

3 OcHOBHBIE TeOpeTHYECKHE CBEICHUA
3.1 3aKoHBI reOMEeTPUYECKOI ONITHUKH

Bunumeblii cBeT, KOTOPBIN pacpoOCTpaHsIeTCs B JIFOOOW TOUKE MPOCTPAHCTBA U B
J000M  HampaBJICHUM, MPEACTABISIET COOOM 3IEKTPOMArHUTHYIO BOJHY W,
OJTHOBPEMEHHO, KBAHTBI 3JICKTPOMArHUTHOW SHEPruu — (POTOHBI (KOPITYyCKYJISPHO-
BOJIHOBOHM Iyaju3M CBOMCTB cBera). Ho MHOrme ontuveckue SBJICHUS U ICHCTBUS
HEKOTOPBIX ONTHYECKUX MPUOOPOB PacCMATPUBAIOTCS, UCXOMAS W3 MPEIACTABICHUS O
CBETOBBIX JIy4yax. Pa3zen ONTHMKH, OCHOBBIBAIOLIMKCSA HA 3TOM IPEACTABJICHUH,
Ha3bIBaCTCS TeoMeTpHuYecKoi (iIydeBoil) onTukod. ['eoMeTpuueckas OINTHKA
CIIpaBeJIBa MPHU yCJIOBUH, YTO MOXKHO NpEeHEOpeUb SIBICHUSIMU UHTEPPEPEHIIUU U
Tu(GpaKIMKA CBETOBBIX BOJIH. TO €CTh TEOMETPUIECKAsi ONTHKA SBIISICTCS MPEIETbHBIM
CJIy4aeM BOJIHOBOM ONTHKH, KOT/1a ITTMHA CBETOBOM BOJHBI MPUOIMKAETCS K HYJIEBOMY
3HAYCHHUIO. [ eomMeTpruUuecKas ONTHKA U3Yy4aeT pACIPOCTPAHCHUE CBETA B ONTHYECKUX

CUCTCMAX, BKJIIOYasd JIMH3bI U IIPU3MbI, HC KaCasACh BOIIPOCA O IPpUPOAC CBCTA.



CBeToBOM  Jy4  fBJIA€TCS  JIMHUEW, BIOJb  KOTOPOM  MPOUCXOAUT
pacripoCcTpaHEHHE CBETOBOM SHEPrUM, M TMPEJICTaBIseT COOOW IyYOK CBETa C
TOJIIIMHOM, KOTOpasi HAMHOT'O MEHBIIIE, YEM PACCTOSIHUE €ro pacrnpoctpaHeHus. [Ipu
IIEPECEUYECHNH CBETOBBIE JIyYH HE BO3MYIIAIOT IPYT APYra.

CeToBOM 7y4 yA00€H JUIsl CXeMAaTUYeCKOro U YIPOILIEHHOTO MPEACTaBICHUS O
CBETOBOI BOJIHE, KOTOPBIM MPOCTO M300pa3uTh Ha PUCYHKE, HApPUMEpP, TEHb WU
dbopmupoBaHre M300paXeHUN B ONTUUYECKHX MpuOopax. Ho cBeToBo#t myd, Kak u
BOJIHA, XAapaKTEPU3YETCs CKOPOCTBIO pAaCIpPOCTPAaHEHHs, KOTOpas HE BcCeraa
OIMHAKOBAa, U KOJIMYECTBOM DYHEPTHH, KOTOPYIO BOJIHA IIEPEHOCHT.

['eomeTpuyeckas onTuka Oa3upyeTcs Ha YETBIPEX 3aKOHAX, CIPABEIJIUBOCTh
KOTOPBIX JOKa3aHa dKCIEPUMEHTAJIBHO!

1) 3akoH TPSIMOJIMHEHHOTO pPACHpPOCTPAHCHHUS CBETa — B YCIOBHAX
OJIHOPOAHOW MPO3PAYHON CPEBl CBET PACIIPOCTPAHIETCS PSIMOIUHENHO;

2) 3aKOH HE3aBHCHUMOCTHU CBETOBBIX JIyUeil — pacpOCTPAaHEHUE CBETOBOTO
My4Ka B CPEJI€ HE 3aBUCUT OT HAJMYMS IPYTUX MyYKOB, Ty4Ynd 0OpaTHUMBI,

3) 3aKOH OTPAXKECHUS — OTPAKCHHBIN JIyd JIGKUT B OJHOM IUIOCKOCTH C
aJJAF0IIUM JIYYOM U IEPIIEHANKYIISIPOM, IPOBEICHHBIM K TPAaHULIE Pa3ieia IByX
Cpex B TOUKE NaJEHUs JIyda, [IPU 3TOM YIOJI ITaJICHNs PABEH YIily OTPAKECHMUS;

4) 3aKOH TPEJIOMIICHHS CBETa — TMPEIOMJICHHBIA Jy4 JIS)KUT B OJHOU
IJIOCKOCTH C NMAJAOIINM JTy4YOM U NEPIEHAUKYJIIIPOM, MPOBEICHHBIM K TPAHULIE
paszena IByX Cpel B TOUKE NAJEHUA JIyda, a yIUIbl NAJCHUS U MPEJIOMIICHHUS

CBsI3aHbl MEXKTy coboi popmyroit CHennnyca.

3.2 CBeT KakK 3JIECKTPOMArHMTHAS BOJIHA

OmuuM w3 crencTBuil Teopuu MakcBesia sBJSIETCS TOT (PakT, 4TO CBET
MPEACTABISIET COOOM DJIEKTPOMAarHUTHYIO BOJIHY CO BCEMH CBOWMCTBAMH W
XapaKkTepUCTHUKAMH 3TUX BOJH. OT HMCTOYHMKA CBETa PACIpPOCTPAHSETCS CBETOBAs
BOJIHA B BHJI€ B3aUMOCBSI3aHHBIX MMEPEMEHHBIX JIEKTPUUECKUX U MArHUTHBIX IOJEH,
KOTOpBIE CO3JAI0T U MOJACPKHUBAIOT APYT Apyra, UMes OJAMHAKOBYIO YacTOTy U (azy.

OTU 1OJII BNMCHIBAIOTCS B TPEXMEPHYIO cUcTeMy KoopauHaT XyZ (pucyHok 1). Ilo
6



OCH X IIPOUCXOJUT PACIIPOCTPAHCHNUEC BOJIIHEI — HAIIPABJICHHUC BCKTOPa CKOPOCTHU 'lj NI

— -
sHepruu I1. [1o ocu Z uaer koiebaHuE BEKTOpa HANMPSKEHHOCTH E 3JIeKTpUYecKOit

—

COCTAaBIJIIOIIEH BOJIHBI, & IO OCH Y — BEKTOpAa HAIPsSHKEHHOCTH H MarnuTHOM
cocTaBisirone. [Ipoexknny BEKTOPOB HANPSIKEHHOCTH ONPEIEIISAIOTCS CIEAYOIIUMHU
BBIPAKEHUSIMU COOTBETCTBEHHO
E, = Ep, sin(wt — kz) , H,, = Hy,, sin(wt — ky), (1)

rae Em; 1 Hyny — aMIUIMTYIHBIE 3HAYEHUS BEKTOPOB HAIIPSKEHHOCTH;

® — TUKINYECKasi 4acToTa KoJieOaHU BEKTOPOB;

t — BpeMsI pacnipoCTpaHEHHs BOJIHBI 110 OCH X;

K — BOMHOBOE 4YHCIIO, KOTOpOE IOKAa3biBacT H3MEHEHHE (a3bl BOJHBI IPH
IIPOXOXKICHUN METPA IIyTH;

(wt — kz) — texymas ¢asza kojacOaHUil.

BonHoBoe uncio onpenensercs mo Gpopmyrie

k=2m/4,

rIe A — IJIAHA BOJIHEL.

Pucynok 1 — CxemaTnueckoe n300pakxeHre CBETOBOW BOJIHBI

Kaxaomy BosHOBOMY (poHTY OyAeT COOTBETCTBOBATH  BBIPAKCHHUE
(wt — kz) = const. BomHoBO€E 4KCII0 Takxke onpeneseT (pa3oByi0 CKOPOCTh BOTHBI
X o

T @

CornacHo TECOpHUHU MakcBeiuia BOJHOBOE YMCIIO CBSI3aHO C BHGKTpI/IIIeCKOfI

MOCTOSIHHOM &, I MATHUTHOUW TTOCTOSIHHOM (4,

k = w/&Hto. 3)



TJIE &, — DJIEKTPUUECKASI TIOCTOSHHAS;
lo — MAaTHATHASI TIOCTOSTHHAS.

Coenunsist popmyiibl (2) u (3) ¥ TOACTABIISISI YUCICHHBIC 3HAYSHUS TOCTOSIHHBIX,
IONyYUM 3HAYCHHE CKOPOCTH cBeTa B Bakyyme (Bosmyxe) ¢=310% wm/c. Ilpm
pacipoCTpaHEHUH CBETA B BEIICCTBE, OTIMYHOM OT BaKyyMa U BO3/yXa, €ro CKOPOCTh
yMEHbIIIaeTcsi B N pa3 (N — mokazaTellb MPEJIOMIICHHS 3TOTO BEIIECTBA — CPEIbI).
MaxkcBest Takke OMy4YII, YTO TTOKa3aTeNb MPEJIOMIICHUS OTPEAeNATCs o popmyrie

n = +/eu, (4)
I7Ie &€ — OTHOCUTEIbHAS JICKTPUIECKask TPOHUIIAEMOCTh CPEJIbI;
[ — OTHOCHUTEIIbHAS MarHUTHAS MPOHUIIAEMOCTH CPeIbl (B ONITHYCSCKOM Trara3oHe
3JIEKTPOMArHUTHBIX BOJIHBI (~1).

Coenunss hopmyisl (2), (3), (4), moxy4rM CKOPOCTh CBETa B BEIIECTBE

v="=, (5)

n

N3 opmysl (5) caenyeT, 4TO JJIMHA BOJHBI A, KOTOpasi CBSA3aHa CO CKOPOCTHIO

A=ot, To’)ke OyJeT YMEHbIIATHCS TPU MEPEX0Jie U3 BO3/yXa WM BaKyyMa B JAPYTYIO

cpeny.

3.3 3aKkoH npesiOMJICeHUS CBeTa

[IpenomieHue cBeTa — 3TO U3MEHEHHE HAINpaBJICHUsI €r0 PaclpoCTpaHEHUs B
HEOAHOPOHOM cpene. HeomnopoaHas cpena mpeacTaBisieT coOoi cpeay, B KOTOPOM
MPOUCXOJIUT U3MEHEHUE IOKa3aTelisi MPEJIOMIICHUS, HAPUMEp, MPU MPOXOKICHUU
pe3KoM TpaHUIBl ABYX cpea (rpaHulia JABYX JOuUdJIeKTpukoB). IIpemomienue
00yCJIOBIIEHO N3MEHEHHEM (Pa30BOIl CKOPOCTH CBETA HA ATOW rpaHUIIE.

C TouKM 3peHusl ONITUKU Cpe/ia XapaKTepru3yeTcs MmokaszaTesieM npeaomMieHus. B
dbopmyIiax UCIOIB3YIOTCSA JIBa pa3HbIX KOdPDUITUEHTA.

AOCONIOTHBIN TIOKa3aTellb TpeioMyieHuss N — Oe3pa3MepHas BEIMYMHA,
MOKa3bIBAIOIIAs] OTHOILLIEHHUE CKOPOCTHU CBETA B BAKYyME K CKOPOCTH PacClpOCTPaHEHHUS
B cpeJie,

n=- (6)



DTa BelMYMHA MOKAa3bIBAET, BO CKOJBKO pa3 MEHSETCS CKOPOCTh CBETa MpH
MepexoJic W3 BakKyymMa B JPYroe IMpo3payHOE BemecTBo. B mnpuinoxenun A
NPEACTABICHbl 3HAYEHUs TOKAa3aTeNsl MPEIOMIIEHUS [JI1 HEKOTOPBIX IMPO3PAYHBIX
BEILIECTB.

OTHOCHUTENIbHBIN MOKa3aTeNlb MpesioMJIeHUs Nip — Oe3pa3MepHas BeMYUHA,
MOKa3bIBAIOIIAsi OTHOIIEHUE aOCOJIOTHBIX MOKa3arejaed MperoMJIeHUs ABYX Cpes.
OTOT mOKa3aTelb YKa3blBa€T HAa TO, BO CKOJBKO pa3 M3MEHHUTCS CKOPOCTb
pacnpoCTpaHEeHus JIyda pU NEPEXO]E U3 OJJTHOU Cpelbl B APYTYIO,

Nip; = :_j’ (7)

r7ie N1 — aOCOMIOTHBIN TTOKa3aTelb MpeioMiieHus 1-i cpebl;
N2 — aOCOIIOTHBIN TTOKA3aTeNb MPEIOMIICHUS 2-11 CPEeIbI.

OCHOBBIBasICh Ha ATUX MOHATHUAX, (POPMYITUPYETCS 3aKOH MPETIOMIICHHS CBETA:
NaJAOIINI U TPETOMIICHHBIN JTy4H, a TAKKE NEPIEHAUKYIISP K TPAHUILIE pa3/ielia ABYX
cpel, MPOBEACHHBINA B TOUKE MaJI€HU JTy4a, JIeKaT B OJIHON IJIIOCKOCTH U OTHOIICHHE
CMHyCa yrIjla TNaJeHUs o K CHUHYCY YyIJa MpeIoMJIeHHs [ paBHO OTHOLIEHUIO

aOCOJIOTHBIX MOKa3aTeNeH MpeIoMIIEHUsI BTOPOU Cpefibl K epBOU

sin« n,

— = Ny;. (8)

sinf o nq

3akoH ObLT OTKPHIT B 1621 romy routanackuM MareMaTukoM Buimebpopaom
CHemnycoM, a HECKOJIBKO MO3/JHEE OMYyOJIUKOBaH U, BEPOSTHO, HE3aBUCUMO OTKPBIT
Pene lexaptom. C mOMOIIBIO TEOMETPUUYECKON ONTUKU MOYKHO MPOJAEMOHCTPUPOBATh
X0/l MAJAIOLIEr0 U MPEJOMIIEHHOTO JIy4eil Ha TpaHULE pa3fena IByX IHAJIEKTPUKOB
(pucyHoK 2).

N3 ¢opmynsl (8) BUIHO, UTO HA YroJl MPEJIOMIICHHS BJIUSET COOTHOILICHHE
MeXay aOCOJIIOTHBIMHM TMOKa3aTelsiMU TpenomieHus AByX cped. CBer Bcerna
BBIOMpAET KpaTyallllyl0 10 BpPEMEHU TPACKTOPUIO MEXAY JABYMs TOYKaAMHU

MIPOCTPAHCTBA.



|
|
3 a_l
MMAIAK0UN JTyd

}nepBaﬂ cpena, N1
rpaHuIa paszena

|
:ﬁ}*npeJIOMJIeHHHﬁ Iy4

| BTOpas cpeaa, N2

Pucynok 2 — K 3akoHy npenomMieHus CBeTa Ha TpaHUIIE pa3jiena IBYX Cpell

[Ipy  TpOXOXKIEHWHM  HEOAHOPOJHOM  cpeAbl  JIyd  M3rubaeTcss  Ha
HEOJHOPOJIHOCTSIX, UICKPUBJISISACH B CTOPOHY OOJBIIIETO OKa3aTess npejaomiieHus. To
€CTh, IIPU MEPEX0JI€ CBETA U3 CPEJIbI C MEHBIITUM MOKa3aTeJIeM B Cpey ¢ OOJIBIINM €ro
3HAYEHUEM, CKOPOCTh YMEHBIIAETCA, U YrOJI MPEIOMJIECHUS MEHBIIE yIia MaJCHUS
(pucyHoxk 3, a). Ecniu mpu mepexo/ie BeTu4rHa MOKa3aTeNs yMEHBIIIACTCS, TO CKOPOCTh

CBETa yBEJIMUUBACTCS, U YTOJI MpeIOMIICHHs O0JIbIIe yriia najeHus (pucyHok 3, 0).

a) N1<ny; 6) N1>ny

Pucynok 3 — XoJ npenoMiIeHHOTO JTyda P pa3HbIX 3HAYCHHUIX

a0COJIFOTHOTO MOKa3aTelIs IMPpECIOMIICHUSA

3.4 U3MeHeHHEe CKOPOCTH CBETA HA TPAHUIIE Pa3jieia IBYX Pa3HbIX cpej

CornacHo ¢opmyne (5) CKOpOCTh CBETa B Cpelie, OTIMYHONW OT BaKyyma H
BO3/yxa, Bcerja OyJeT YMEHbBIIAThCAd B 3aBUCUMOCTH OT aOCOJIOTHOTO MOKa3aTels
MIPEJIOMIICHUS 3TON CPeJbl. ITO CBSI3aHO C PA3JIMYHBIM BHYTPEHHUM CTPOSHUEM CPE/IbI
Y PA3JIMYHBIM B3aUMOJICMCTBUEM CBETOBOM BOJIHBI C €€ DJIEMEHTaMH.

CBeT sBISIETCS  DJEKTPOMATHUTHOM  BOJIHOM, KOTOpas TEPEHOCUT B
npocTpaHcTBe dHepruto (E=hv). B mo0oM BemecTBe 3Ta BOJIHA OyIeT IIepeMenaThCs
co ckopocThio 3-10% M/c, moKa Ha ee NyTH HEe «BOZHHUKAIOT» DJIEKTPOHBI aTOMOB
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BEIIIECTBA. DJIEKTPOHBI (ATOMBI) MOTJIOMIAIOT YHEPTUIO0 BOJHBI U BHOBb U3JIy4alOT €€,
YTO 3aHUMAET HEKOTOPOE KOJWYECTBO BPEMEHH (aTOM TMEPEXOAHWT B BO30YKICHHOE
COCTOSIHHME, U TIPU MEPEeX0Jie CHOBA B OCHOBHOE M3JIy4YaeT KBaHT 3JIEKTPOMArHUTHOM
SHEPrum). ITO MPOUCXOIUT OECKOHEUHOE KOJIMYECTBO pa3, B pe3yjbTaTe 4ero Ha
IPOXO’KJICHUE PAa3HOM Cpefbl CBETY TpeOyeTcsl pa3HOe BpeMs: €CJIM Ha TOXKE camoe
pPacCTOsTHUE CBET MOTPATUT OoJiblliee BpEeMs B ATOM cpelie, 3HAYMUT, Y HEro crajia
MEHbIIAsA CKOPOCTh. TO €CTh MOMIOLIEHUE CBETA YAaCTUI[AMU CPEJIbl 3aMEJISIET €TO0.
N3MeHeHne CKOpOCTH CBETA HA TPAHMIIE pa3/ielia IBYyX Pa3HbIX Cpel IPUBOAUT
K H3MEHEHMIO €r0 HAMpaBJCHUs, YTO U BHIPAKAETCA 3aKOHOM MPEIOMIICHUS.
[IpenomieHue cBeTa SBISIETCS €r0 HEOTHEMJIEMBIM CBONCTBOM M OJHHUM U3
(GbyHIaMEHTAIbHBIX 3aKOHOB MPUPOJAbI. TeopeTHyecKd WM MaTeMaTH4YEeCKH ITOT
3aKOH MOHO JI0Ka3aTh Pa3IMYHBIMU CIIOCOOAMU: Ha OCHOBE T€OMETPUUYECKON ONTUKHI
(npunnunbel @epma u [oiireHca) U BOJHOM ONTHKU (AJIEKTPOMArHUTHAS MPUPOA

CBETOBOI1 BOJIHBI).

3.5 O0bsicHeHHe NPeJIOMJICHUA CBETa HA OCHOBe NpuHuuna depma

B ocHOBY reomMeTpu4eckod ONTHUKH MOMKET OBbITh TIOJIOKEH MPHUHIINII,
YCTaHOBJICHHBIN (paHIly3ckuMm Matematukom depma B cepenune 17 cromerus. U3
3TOr0 MPUHLHUIIA BBITEKAIOT 3aKOHBI MPSIMOJMHEMHOIO PaCIpPOCTPAHEHUS] CBETA,
OTpaXEHUS U IIpesoMiieHus cBeta. B hopmynuposke camoro depma NpuHLIK T1aCHT,
YTO CBET PACHPOCTPAHSACTCS IO TAKOMY NYTH, JJIs MPOXOXKICHUS KOTOPOrO €My
TpeOyeTCcs MUHUMAaIbHOE BpEMSI.

Jlyd — xparuaiiiee paccrosiHue (IyTh JJIsl CBETa) MKy AByMs Toukamu. Eciu
CBET PACHPOCTPAHSAECTCS YEPE3 Pa3HbIE CPEAbl, TO B ONTUKE HCIIOJb3YETCS MOHSATHE
ONTUYECKOM IJIMHBI TyTH: BEIMYUHBI, 3aBUCSIIEH OT OKA3aTeJIsl TPEIIOMIICHUS CPEIbI,

L =nS, 9)
r7e S — TEOMETPUUECKU MyTh CBETOBOTO JIy4a (OTPE30K B MPOCTPAHCTBE, KOTOPHIN
MO>KHO HEMOCPE/ICTBEHHO U3MEPUTH), M.

[ToaTomy cyiecTBYyIOT Ipyrue GopMyaupoBkH npuHIumna depma:
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- ONTUYECKAs JUIMHA JIyda MEXIY ABYMsI TOUKaMHA MUHUMAJIbHA IO CPABHEHUIO
CO BCEMU JIPYTUMH JINHUSAMH, COETUHSIOIINMU 3TH JIBE TOUYKH;

- ONTUYECKAs IJIMHA JIy4a MEXAY ABYMs TOUKAMH ABJISIETCS CTAlMOHAPHOM MO
OTHOIIEHHIO K CMEIICHUIO 3TON JIMHUH.

Ecnu ontudeckyro IuHY Jiyda MOJAENIUTh Ha CKOPOCTh CBETA B BAKYYME, TO
MOJIYYMM BpeMsi, HEOOXOJMMOE Ha MPEOA0JICHUE PACCTOSHUS MEXKTY IBYMS TOUKAMHU,

t=- (10)

Ha ocnoBe mnpunHmuna @®epmMa MOXHO IIOKa3aTh, YTO MAJAOMIUN Iy,
NEPIIEHAUKYJIAP K MMOBEPXHOCTU U IPEJIOMIICHHBIN JIyY JIE)KAT B OJHOU IIOCKOCTH:
00bIe PACCTOSHUS BHE ATOM IJIOCKOCTH OT MCTOYHHKA JO TOUYKU BO BTOpPOH cpenie
OyyT OOJIbIlIE PACCTOSIHUS, KOTOPbIE HAXOJSITCS HA HEW, TO €CTh MyTh, TPEOYIOMINI
MHUHUMAJIBHOTO BPEMEHU.

Paccmorpum pucynok 4. Ha HeM mpencTaBiieHbl IBE CpPEeAbl C MOKa3aTEIsIMHU
npesioMJIeHUs: N1 U Ny, pa3aeneHHbie rpanuieii 4B. OT ToyeuHoro uctoyHuka Q x
touke O (OCHOBaHME TMEPHCHIUKYJIApAa K TpaHMIIe pasjena ABYX cpen AB) uaer

najaromuii my4 1. Tlocie npenomieHus BOZHUKAET JIyd 2, KOTOPbI uaet 10 Touku Q.

Pucynok 4 — K BbIBOy 3aKOHa NpeoMIIEHHs 110 npuHLuny depma

U3 toukn Q Ha rpanumy omyctuMm neprnenaukynsp QA, us toukn Q' — Q'B.

Bpewms pacnipoctpanenus ayueit 1 u 2 paBHO

o . 00/
r=2242¢

Uy U2

N3 reomeTpun pucyHka 4 MOKHO 3aIucath
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__Jeaz+a02 4 JQ/B2+0B2

U1 Uz

t

Eciu o06o3nHaunte AQ 4yepe3 MNEPEMEHHYI0 X, TO MOXHO OIpPEIEITUTh
. dt
MHHMMAJTLHOE BPEMsl PACTIPOCTPAHEHHMA JIy4eH Kak DaBEHCTBO HYJIO ——. [Tocne

nmpeoOpa3oBaHUM MOTYyYaETCs CICAYIOIIEE BEIpaKEHUE
1 X 1 AB—x sina sin 8

—_—— == WA )
v JQAZ+x2 v, ,/Q/B%2+(AB—x)? vy Uy

3anuiieM nocjaeaHee PaBeHCTBO € yueToM (popMybl (5)

sina vq n,

sinf v, nq

Takum 06pa30M, N3 IIPUHIHAIIA <DepMa BBITCKACT 3aKOH IIPCIIOMIJICHHA CBCTA.

3.600bsicHeHHE MTPEJIOMJIEHHUSI CBeTAa HA OCHOBe NpuHuMMna ['wiirenca

Taxxe B 17 Beke HUnepAaHACKUI yueHbI Xpucthal [roiirenc, paccMatpuBas
MEXaHUYECKHE BOJIHBI M BOJIHBI Ha BOJE, MEPEBE UX TEOPUIO HA CBET, OTMETUB TEM
CaMbIM, YTO BOKPYT HAaC paclpOCTPAHSIIOTCS CBETOBBIE BOJIHBI.

[Tpunmun [roiirenca MokeT OBITH CHOPMYIUPOBAH CIEAYIONIMM 00pa3oMm:
m00asi To4uKa B MPOCTPAHCTBE, 1O KOTOPOU JOXOAMT CBETOBASI BOJHA OT MCTOYHHMKA,
ABJIIETCS LIEHTPOM BTOPUYHBIX BOJIH, a Oru0arouiasi 3TUX BTOPUYHBIX BOJH B
HEKOTOPbIA MOMEHT BPEMEHH IOKa3bIBAET IMOJIOKEHUE HOBOTO BOJHOBOTO (DpoHTa
aT0oM BoHBL. Mcnonb3ys npuHuu [ rolirenca, 10KaxeM 3aKOH IPEJTOMIICHHUS.

PaccmoTpum mockuii GpoHT BOJIHBI AB (puUCyHOK 5), KOTOPBIA TajaeT Ha
rpanuily paszaena AByx cpex MN ¢ mokazarensmu  npenomiieHUs Ni U Ny
COOTBETCTBEHHO, NpuyemM N1<n,. Ilociie mpenomieHuss HanpaBiI€HUE MEHSETCS, U
Bo3HuKaeT GppoHT A'B’. Ha pucynke oTMeTHM yribl najieHus o U mpeaomiueHus f. B
XOJ1€ TIOCTPOEHHs! HOTYyYHIIUCH TIPAMOYTONIbHBIE TpeyronbHuku ABB u B'A'A ¢ obweit
runotenys3oii AB'. Ha ocHOBe TeOMETpHH PHCYHKA MOKHO TaKKe OTMETUTh B 3THX

TPCYTOJIbHUKAX YIJbl & U ﬁ H 3aIlliCaTb X CUHYChI

!

. BB ; 'A
sina = — usinf =
AB

BI

oS

>
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N2

Pucynox 5 — K BbIBOJly 3aKOHA IIPEIOMIICHUS HA OCHOBE
npuHnuna I roirenca

PaznenuM npyr Ha apyra 3TH paBEHCTBA U MOJYYUM OTHOIIEHHE CHHYCA yria

MaJCHUA K CHHYCY yI'Jla IIPCIIOMJICHUA

sina _ BB’ (11)

sing = A'A’

CornacHo npuHIumy ['rolireHca 3a oJHO U TOXe Bpems t CBET B MepBOH cpese

npomen BB/, a Bo Bropoii A'/A. Ucnionwsys Gopmyis (5) u (10), 3anumem

BE' _A'A BB _ A4 (12)
U4 Uy nq n,
Coemunnm cootHomenus (11) u (12), momyuum popmyiry CHemumnyca

sina __ n,

sinf ny

3.700bsicHeHHe TPEJOMJIEHHUsSI CBETA HA OCHOBE MPEICTABJIEHUH O €ro

3JIEKTPOMAarHMTHOM npupojae

PaccmoTpum nepexos CBETOBBIX BOJIH U3 BO3yXa (IepBasi cpeia) B UAIEKTPUK
(BTopas cpena). CorinacHo Teopun MakcBellia, 3JEKTPOMarHuTHAsI BOJIHA MEPEHOCUT
B IIPOCTPAHCTBE OMPEACIICHHYIO SHEPTUIO U XapaKTEPU3YETCsI CKOPOCThIO, YaCTOTOM U
IIHOM BoOdHBL. Ha 3T0o pacmpocTtpaneHwe Bcerma BiauseT cpena. llomagas B
IUBJIEKTPUK, BOJHA B3aUMOJICUCTBYET C AJEKTPUUECKUMH 3apsJaMHU, YTO MPUBOJIUT K
OpOLECCY TMOJSApU3ALMU  AUAJIEKTPUKA M BO3HMKHOBEHHMIO TOKa CMEIICHHS.

Bo3Hukaroniye SBICHUSI ONPENENAIOTCS BEIMYMHAMU &, &, MU, Mo. A SBICHUE
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MIPEJIOMJIEHUSI PACCMATPUBAETCS YEpPEe3 HAIPSHKEHHOCTh J3JEKTPUYECKOrO IOJI
CBETOBOM BOJIHBI, IPHUYEM IPEIIOMJICHUE HE 3aBHCUT OT MOJISIPU3ALMHU I1aJa0LIEH
BOJIHBI.

TeopeTnyeckd BBIBECTH 3aKOH MPEJIOMJIEHUS CBETOBBIX BOJIH MOXXHO 4Yepe3
CUCTEMY ypaBHEHUN MakcBela U Ha OCHOBE BBITEKAIOIIMX M3 HUX TPAHUYHBIX
YCIIOBHH 17151 3JIEKTPOMAarHUTHOTO TOJIS.

CBeTOBBIE BOJIHBI MOTYT MaJaTh MOJ JIFOOBIM YIJIOM K IMOBEPXHOCTH BO3IYX-
muiekTpuk. IlycTe magaromass W NpenoMIIEHHAs BOJIHBI IUIOCKHME. |'paHHYHBIE
YCIIOBHS JUIs1 3JIEKTPOMArHUTHOT'O MOJISl COCTOSIT B TOM, UTO B JIFOOOH MOMEHT BpEMEHU
U B JIO0OH TOYKE IPAHMLBI pa3zelia BBIIOJIHAIOTCSA CIEAYIOIIHE COOTHOUICHMS IS

TaHTCHIUAJIBHBIX  KOMIIOHCHT BCKTOPOB  HAIIPAXKCHHOCTH  JJICKTPHUYCCKOI'O H

- - — —

marHuTHoro moneu: E,, =E,, u H;y = H,, 1He wuHIEKC 7 0003HAYaeT
TaHT€HUUAJIBHBIE KOMIIOHEHTBI 3THUX BEKTOPOB, TO €CTh UX IPOECKIMM HA I'PaHUILLY
pasnena AByx cpel. Takxke BBOOUTCS €OUHUYHBIA BEKTOP S, KOTOPBIA OMNPENEIsIeT
HamnpasJICHUE pacnpoCcTpaHeHus BOJHBI. [Ipu nepexoae u3 nepBou cpeabl BO BTOPYIO
¢ yaetoM opmyi (3) u (5) MOkHO 3amucaTh

w1 wing w3 W Ny

k1= = ,k2=—= )

V1 c Uy c

IIpu TeopeTHueCcKOM aHaIM3€ MOJIb3YIOTCA KOMILIEKCHOW 3aIUChI0 YPABHEHHM
KoJ1e0aHMii, KOTOpasi TO3BOJISIET ONMPEEIUTh B3aUMOCBSI3b MEXK/Ty BOJTHOBBIM YHCIIOM
¥ TAHTE€HLUAILHOM KOMIOHEHTON €JMHUYHOTO BEKTOPA S, Ul JBYX BOJIH

k11 = k2520, (13)
Y PAaBEHCTBO YaCTOT MAJAIOLICH U MPEJIOMIICHHOW BOJIHBI W1 = W, = w. B pamkax
TEOPUU CTPOCHUS BEIIECTBA PABEHCTBO YAaCTOT OYEBHU/ICH, TAK KaK YaCTOTHI KOJICOaHMIA
3apsI0B, BBIHYXK/IAEMBIE DJIEKTPUUYECKUM BEKTOPOM CBETOBOM BOJIHBI, COBIIAJAIOT C
YaCTOTOM BBIHYXIAIOILIECH CUJIBI.

N3 pasenctBa (13) cnemyer, 4TO €IWHUYHBIE BEKTOPHI HAXONATCS B OJIHOMN
IJIOCKOCTH, MPOXOJAILIECH 4Yepe3 HOpMalb K TPaHUIE pa3fena Cpel U IUIOCKOCTh
najienus (pucyHok 6). Ha magaromiemM u mpeaoMI€HHOM JiydaX OTMETUM €IMHUYHbIC

BEKTOPHI S; M S, (KOTOPBIE MO MOJYJIIO PAaBHBI) U MX TAHI€HLUAIbHBIE KOMIOHEHTHI
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Si¢ U S, (BEKTOpaA napasuieabHbl TPaHULE pas3aeia Cpel), a TaKKe YIJbl MaJeHUs o U

npenomiieHus f. U3 reomeTpun pucyHka 6 MOKHO HaIlMCaTh
. _ S1t . _ S2t
sina = —,sinff =—=. (14)
S1 Sy

CoenunuM nosrydeHHbIe paBeHcTBa (14) u ¢ yuetoM dopmy (2-5) 3anuriem

sina s k; ny

sinff sy,

ki ny
NJIn

sina n,

sinf = ny

[Tocnennee paBeHCTBO BbIpaxkaeT (hOPMYJITy JUJIsl 3aKOHA MPETOMIICHUS.

PI/ICYHOK 6-K BBIBOJY 3aKOHa IMPCIOMJICHUA Ha OCHOBC
TCOPHHU DJICKTPOMArHMTHBIX BOJIH

4 Teopml N MCTO/IUKA IKCIICPUMCEHTA

B nmabGopatopHoii paboTe mccneayercs 3aKOH MPEIOMIICHHsI CBETa C MTOMOIIBIO
nyda Jnaszepa. Jlyd u3 Bo3myxa (HEpBBIA OUPJIEKTPUK) MaJaeT HAa TMOBEPXHOCTb
MPO3payHOTO  BTOPOTO  JWAPJEKTpUKa  (TUIOCKOMapajieNibHas  IUJIACTHHKA),
MPEJOMIISIETCSL HA 3TOW rpaHuUlIe U, IPOXO/s CKBO3b 3TOT JUAIEKTPUK, BHIXOJUT CHOBA
B BO31yX. B pe3ynbrare Hab/moaaeTcs 1Ba MpeIoMIICHHS CBETOBOIO JIy4a, TO €CTh JIy4

ABAXKAbI MCHSCT CBOC HAIIPABJICHUC.
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[InockonapasmienbHas IUIACTHHA — 3TO ONTUYECKHM OJHOPOJHBIN  OJIOK,
IIPO3pPAaYHbIM JUIsI CBETOBBIX JIy4deM W HMEIOIIMKA KaK MHHUMYM [IB€ IUIOCKHE
TIOBEPXHOCTH, MapajuieNbHbIC PYT IPYTy (PUCYHOK 7).

Ecnu s1yd majman Ha OJHY U3 NMapajuIeIbHBIX IOBEPXHOCTD, TO IIOCIIE BBIXOA U3
IUTACTHHBI OH NPOJIOJDKAET JABM)KCHUE NApAJIIENIBHO ITYTH 1aJAOIIETr0 JIy4a — yTJIbl a
Ha puUCyHKe 7. TO €CTh B 3KCIEPUMEHTE PacCMaTpPHUBAETCS [BE TPaHULBl pas3zeciia
TUAJIEKTPUKOB: BO3IYX-IMAJIEKTPUK W JHUDJIEKTPUK-BO3AYyX. [Ipu uwem nokasarens

IMPCIIOMIICHUS AUDJICKTPHUKA 60J'IBHI€, 49CM Y BO3yXa — Nn1<n;.

N1

N2

Pucynok 7 — IlnockomnapasuienbHas IUIACTUHKA U XOJ1 JIyueil B Hel

PaccMoTpuM TpaHuIly pasjenia BO3AyX-IHIJICKTPHUK (pUCYHOK 7). B Bo3myxe
OyneTr pacupocTpaHsTcs Jyd |, KOTOpBIA MajaeT Ha MOBEPXHOCTh B TOYKe A, a B
TUDJICKTPUKE TIPOXOJIUT JIyY 2. AB sSBI€TCS MEPICHINKYISIPOM K Tpanuiie. Beidepem
BpeMsl MPOXOKJIeHU Jiyded 1 u 2 B IBYX cpellax OJMHAKOBBIM U BBIJICIUM 00JacTH

pactpoctpaHeHus S B o0eux cpenax. Mcmonwsys hopmynst 6, 9 u 10, 3anumem

n%Sl n%SZ

'
c Cc

r7ae S1 — TEOMETPUIECKUI TTyTh B BO3AYXE, M;
S; — reomeTpuYeCKHil MyTh B TUAJICKTPHUKE, M.
Tak xak N1<Ny, T0 S1>Sy, 4TO ¥ BUIHO U3 pucyHKa 7. M3 reomerpun pucyHka /7

IIOJIYy4YUM
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S1=+/S2+xtuS, =52 +xZ (15)
i€ X1 — PaCCTOSIHUE OT MEPHEeHIUKYIsIpa A0 TOUKU nepeceueHus tyda 1 obmactu S;
X2 — pacCTOSIHUE OT MEPICHIUKYIIApa A0 TOUKU NIepecedeHus yda 2 06acTtu S.
W3 ypaBHenuii (15) Tarke mosiydaercs, yTo Jyd | HaxXOAMTCSA Aajbllie OT
MEePNEHANKYJIAPA, IO CPABHEHUIO € JIYy4OM 2: X1>X2. DTO 03HAYAET, UTO CBET BCEraa
UJET 10 MYTH, € ONTHYECKas JJIMHA MUHUMaJIbHA (B MOMEHT IIPOXO03KICHUS TPAHUIIBI
paszierna ABYX IUAJICKTPUKOB), a Jajiee CHOBA UIET NpsMoiauHeitHo. Ha aToit rpanuie
y CBETa MEHSETCS CKOPOCTh (JIJMHA BOJIHBI) MPU HEU3MEHHOM YacToTe, U, Kak
CJIEJICTBHE, N3MEHSETCS HAIIPABJIECHUE PACIIPOCTPAHECHHS.
PaccMmoTpum rpanunyy pasaena IU3JIeKTpUK-Bo3ayX. Ha 3Ty rpanuiy nagaet
ayd 2 moj yriioM mnajnenus f u npenomisiercss B Touke C. Ilpenomiensbiii myd 3
BBIXOJUT TOJ TAaKUM >K€ YIJIOM ¢, MO KOTOPBIM YIajd Ha JUAJCKTPUK Jiyd 1
(pucynox 7). Ilomyuaercs, uto ayuu | u 3 mapamienabHbl U CMEIIEHbBI B TPOCTPAHCTBE
IPYT OTHOCUTENBHO JIPYTa Ha PACCTOSIHUE X3.
B Bo3nmyxe u B BemiecTBe JUIMHA BOJHBI OyJeT ompenensartbes A,—Ct u A=ot
cootrBeTcTBeHHO. C yueToM Qopmynbl (6) mjiMHA BOJHBI CBETa B BEIIECTBE OyneT

YMCHBIIATHCA B 3aBUCHUMOCTH OT ITOKA3aTCJIA IIPCIIOMIICHUSA CPCIbI

1= (16)

n

5 Onucanue IKCNEPUMEHTAIBLHON YCTAHOBKH

DKcrnepUMeHTalIbHAsl YCTAaHOBKA TMPEACTaBiIseT co0oil Tpancmoptup 1 ¢
KpEeIUIEHHEM JUIS  TOJYIPOBOAHUKOBOro Jasepa 2 (pucyHok 8). Ilpospaunas
IJJACTUHKA 3 MOMeEIIAeTCsl B UEHTP TpaHcnopTupa. Jlyd oT j1azepa MOXKET majaTh Ha
MJIOCKONAPAJUICNIbHYI0 TUIACTUHKY MOJ] Pa3IMYHBIM yTiIoM. Pa3Hbie yriibl MajcHUs
00ecreynBaoTCsl TOBOPOTOM TPAHCIIOPTHUPA BOKPYT CBOEH OCH.

JlazepHblii y4y NOMHKEH MajaTh HAa KOPOTKYIO IpaHb IUIACTUHKU U B IIEHTP
TpaHcnopTupa. B Touke maneHus ayd OyAeT MPEIOMIISITHCA, a Jajee BBIXOJIUTH U3

IIPOTHUBOIIOJIOKHON MapajuieIbHON T'paHH. YCTaHOBKAa OOECHEYMBAET OTYETIIMBYIO
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BHUAVMMOCTD IMAJAr0IICTO JIydad U IMPCIIOMIICHHBIX J'Iy‘-IGfI BHYTPb INIACTUHKH H ITOCJIC €C
IMPOXOKIACHUA. BBIIHCI[IHHFI N3 ITNIACTUHKHW JIY4Y JOCTUTaCT KaJIbl TPAHCIIOPTHPA.
C IMIOMOIIBIO 3TOI'O TPAHCIIOPTHUPA IIPOBOAUTHCA U3MCPCHHUC COOTBCTCTBYIOIINX

YTJIOB NIPH BKITIOYEHHOM Jia3epe.

Pucynok 8 — @ororpadus s3xcriepuMeHTaIbHONH YCTaHOBKU

6 Ilopsiaok BBINOJIHEHHSI PA0OTHI

1. 3mepbTe NUHEHKON pa3mepbl MIIOCKONApAIIENIbHOW TUIACTUHKHU: YEThIPE
CTOpOHHI — a, b, C, d.

2. B 1eHTp TpaHCHOpPTUpPA MOJIOKUTE IJIOCKONApaUIETbHYIO IJIACTUHKY Tak,
9TOOBl MEHBIIAs U3 €€ MapaljieNIbHbIX CTOpoH Jexana Ha muHuu 90°-90° u Oblna
nepreHaukysgpHa guann 0°-0° Tpancmoptrpa (pUCyHOK 8).

3. CormacHo Tabmmie 1 TOBEpHHWTE TPAHCHOPTUP TaK, YTOOBI Jasep
NPUOTU3UTENBHO HAXOIUIICS OKOJIO TPeOyeMOoTO yIiia o TIaICHHUS.

4. Bxirounte na3ep U MpoOBEphTE, YTOOBI Jy4d OT jla3epa Majal Ha IUIACTUHKY
o1 TpeOyeMbIM YTIIOM U OBUTH OTYETJIMBO BUIHBI IWHUH JTyda Ha TpaHCIIOpTUpPE (Tyd
Ja3epa JOJKEH MajaTh Ha HEHTP TPAHCIIOPTUPA).

5. U3mepspte paccrosiaue BC (pucyHok 7).

6. Onpenenure yron y, Ha KOTOPBIA yKa3bIBaeT Jiy4d 3 (pUCYHOK 7).

7. OTKII0UUTE JIa3ep.

8. Pe3ynbTaThl M13MEpEeHUN 3anuIIUTe B TaOIHILy 1.

9. I[IyHKTBI 3-8 BBHITIOJIHUTE JJIsI BCEX YTJIOB MaJCHUS.
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Ta6Jmua 1- SKCHCpI/IMCHTaJH)HLIe JAaHHBIC I10 ITPCIIOMIICHHUIO CBCTA

Ne Yron a,° BC, cMm Yron y,° Yron f,° Vron o °
1 40
2 55
3 70

7 O0paboTKa pe3yJIbTATOB IKCIIEPHUMEHTA

1. M300pa3ute miaocKomapaieibHYI0 IJIAaCTUHKY (TpU pas3a) B OTUETE B
HATYpaJIbHYIO BETUYMHY U MTOCTaBbTE HA €€ MOBEPXHOCTH, HA KOTOPYIO MaAall JIyd OT
Ja3epa, TOUKy 4 — 370 OyJeT Touka MajeHus jJdydya Ha IUIacCTHHKY. Yepe3 Touky A
MPOBEIUTE MEPIICHANUKYIISIP — IMyHKTUPHAs TUHUS AB Ha pucyHke 7.

2. Ilo nanHbIM TaOmuibsl 1 M HA OCHOBE PUCYHKAa 7 BBINOJIHUTE YEPTEXKH,
0TOOpaXkaroIye X0/ Jyda Jia3epa yepes3 IIACTUHKY IIPU Pa3INyuHbIX yIiiax NaJeHus.

3. To ueprexkaM usMepbTe Yriibl B (mpeomuenue dyda 2) u o (IperoMieHue
nyya 3). PesynbraTel 3anecure B Tabnuiry 1.

4. Tlo dopmyne (8) paccumraiiTe MoOKazaTenb MPETOMIICHHS Ny BEIIECTBA
IUTACTUHKYU JIJISL TpeX YIJoB maneHus (N1 — TOKa3aTeidb MPEJIOMIICHUS BO3yXa).
PesynbTaThl 3aHecurte B TabsHIy 2.

5. PaccumtaiiTe TNOrpemrHOCTh MPH OMPEICICHUN BEJIWYMHBI IOKa3aTems

IMPCIIOMIICHUS IJI TPECX YITIOB ITAACHHA

_ Aa AB A_x)
An, =n, (sinZa + sin2f + BC)’

rae Aa=Ap=0,00875 pax;
Ax=0,5 MMm.
6. PaccumraiitTe cpegHue 3HAYCHHWS IIOKa3aTels TMPEIOMIICHUS U €ro
norpemHocTi. Bcee pesynbrarthl 3aHecuTre B Tabmuily 2, a pe3yiabTaT pacyeTa
IoKa3aTells MPEJIOMIICHHUS BEIISCTBa IUIOCKOIMAPAIICIFHON IUIACTHHKH 3aIlIINTE B

BUIE: Ny = Ny + ANy,
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Tabnuia 2 — PacueTHbie aHHBIE TIO IPETIOMIICHUIO CBETA

Ne | Vrona® | ne | Ana | nee | Anze Sy, Sz, X1, x2, 02, L2, |2, ™
cM cM cM cM M/c cM

1 40

2 55

3 70

7. Ilpou3BonbHO BBIOEpETE pACCTOSHUE S W HAa YEpTEekKax MPOBEAUTE
MYHKTUPHBIE JIMHUM COTJIACHO PHUCYHKY 7. U3mepbre oTpe3ku Si, Sy, x1 U Xo.
Pe3ynbTaThl 3aHecute B TabHIy 2.

8. Ucnonwzys dopmynsl (6) u (9), paccuutaiiTe CKOPOCTh CBETa 02 U
ONTHYECKYIO JUIMHY TyTH L, BHYTpH IUTACTMHKHU (MCIOJIB3YWTE CpeHee 3HAUCHHE
noKasareJis npesoMieHus). Pe3ynbrarsl 3anecure B Ta0IMILy 2.

9. [To dopmyne (16) paccunTaiiTe IIUHY BOJHBI Ay CBETa BHYTPHU IUIACTUHKHU.
PesynbTaThl 3aHecute B TabNHIy 2.

10. ITo cpemHemy 3HAUEHUIO MOKAa3aTessl MPEIOMICHHUSI Ny, € TMOMOIIBIO
OPWIOKEHUS A ONpEeNeNuTe BEIIECTBO, W3 KOTOPOTrO CJAelaHa IUTAaCTUHKA B
nabopatopHoit padore.

11. B BbIBOJI€ OOBSICHUTE MOJTYyUYCHHBIC PE3YJIbTATHI.

8 KoHTpoJsibHbIE BONPOCHI

. Uem oTiinyaeT reoMeTpuyecKasi ONTHUKA OT BOJTHOBOM?
. Chopmynupyiite npunnun [ rolirenca.
. OnuimTe CBET Kak 3JE€KTPOMAarHUTHYIO BOJIHY.

. [lepeuncnure xapakKTe€pUCTUKU CBETA.

1

2

3

4

5. B ueMm cyts npunnmna depma?

6. 3anummte Gpopmyny CHemnnyca.

7. O0BsiICHUTE 3aKOH MPEIOMJICHUS Ha OCHOBE NpuHuumna [ toiireHca.

8. O0BsICHUTE 3aKOH IIpeJIoOMJICHHS Ha ocHOBe TipuHIuna depma.

9. OOBsicHUTE 3aKOH NPEIOMJIEHUS HA OCHOBE DJIEKTPOMArHUTHOW MPUPOIbI
CBeTa.

10. ITouemy npu nepexojie CBeTa yepe3 TpaHully pasjieia ABYX JAUIIEKTPUKOB

M3MEHSETCS] €r0 CKOPOCTh?
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[Mpunoxenne A

3HavyeHus a0COJIOTHOIO NMOKAa3aTe s NMpeJOMJICHUSA 1JIA HEKOTOPLIX BEIIECTB

BemecTso IToka3zarens
PEJIIOMIICHUS
Bosnyx 1,00
Tlen 1,31
Boma 1,33
Crnpr 1,36
Pasnuunble copTa cTeKIa 1,47-2,04
Py6un 1.76
Anma3z 2.42
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VYuebHoe u3zganue

Tununa Enecna Banepuerna

NCCIEAOBAHUE NPEJIOMJIEHUA CBETA
HA I'PAHUIE PA3JAEJIA IBYX IU2JIEKTPUKOB

MeTtonuueckue ykazaHus MO BBITIOTHEHUIO JaOOpaTOPHOI pabOThI

[TognucaHo B neyathb . Tupax 5 3k3.
Psizanckuii uaCTHTYT (prmran) MOCKOBCKOTO MOTMTEXHUYECKOTO YHUBEPCUTETA
390000, r. Psizann, yu. [IpaBo-JIsibenckas, 26/53



