


OnTuka

[Ipupoaa cBera
*CKOpPOCTH CBETA
o[ ecoMeTpHUYecKasi ONITHKA

eBoJiIHOBas OoNITHKA



I eoMmeTpHYecKas ONTHKA

PacnipocrpaneHue cBera
O0pa3oBaHMe TEHHU U MOJYTEHHU
ITpunmun I'roiirenca |
OTpakenue cCBeTa
*IIpessomienne cBera ,
*[loiHOE BHYTpPEHHEE OTPAKEHHE
oJIuH3LI |
*OCHOBHBIE 3J1¢MEHThI JTHH3bI
e[locTpoenue B JinH3E
*@opMyJia TOHKOHU JIMH3bI



BoaHoBag onTuka

e[lpunuun I'rourenca
o/lucniepcus cesera
*UnrepdepeHuusn
eHuTepdepeHnns CBETOBBIX BOJIH
nTepdepeHus B TOHKHX IJIEHKAX
e[IlpumMeHeHne HHTEPPepeHIUN
o Tudppakums |
o IudpaKnus CBETOBBIX BOJIH
o InppakumoHHaA pelIeTKA
e[lonsspu3anus cBera |



Ilpupoaa cBera

17 Bek
HUcaaxk HeroToH Xpucruan 'onrenc
KOPNYCKYJISIPHASI TEOPHS
BOJIHOBAsI TeOPHSI
(cBeT — MOTOK YaCTHII)
(cBeT — BOJIHA)
19 Bek

Jxerime Kinapk MakcBeJl1 — 3JIeKTPOMArHMTHASI MIPUPOAA CBETA

20 Bek

Makc Ili1aHK — KBaHTOBasI MPUPOIA CBETA



CkopocTh cBeTa
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CkopocTh cBeTa
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CkopocTh cBeTa
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PacnpocrpaHeHue cBera

B onHOopoaHOU cpeae CBET pacnpocTpaHiaeTCs MPAMOJIUHENHO.

Ha rpanume AByX cpea CBeT MEHsIET CBOE HANPABJIEHHUE —
MPeJIOMJISIeTCS.




OOpa3oBaHue TEHU M MOJYTECHH
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OOpa3oBaHue TEHU M MOJYTECHH

AB BE BD+DE

CcD DE  DE



[MpuHuun NoureHca

Kaxxnast Touka cpeabl, 10 KOTOPO# A0IJIa BOJHA, caMa
CTAHOBUTCH UCTOYHUKOM BTOPUYHBIX BOJIH.

DpPOHT NEPBUYHOM BOJHDI
— 3TO0 orudarouas

WORRIIANEEE (ppOHTOB BTOPHUYHBIX
UCTOYHUK BOJIH.



OT1pakenue cBera

3aKoH oTpaskKeHHsI CBeTa: JIyY NAaJA0IIMi HA IOBEPXHOCTD, JYy4
OTPAa’KEeHHbIM U MEePNEHIUKYJISAP, BOCCTABJIEHHBIH B TOUKE
MaJeHUs JIe;KAT B OTHOM IJIOCKOCTH; YIoJl OTPaKeHHsI paBeH

yIJ1y MaJeHU.
o=[3

A2 B>

A1 Bi1




OT1paxkeHue cBera

AD = VAt = CB]
ZADB = 90"
/BCA =90°

o=LCAB
B =/2DBA
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OTtpaxeHue cBera

PaccesiHHOe OTpasKeHHe 3epkajibHOE OTPaXKEHHUE

(mepoxoBaTasi MOBEPXHOCTD) (rmaakasi MOBEPXHOCTD)




I1710CcKO€ 3epKaJIo




IlpesioMiaeHue cBeTA

3aKOH nMpeJIOMJICHHS CBETA: JIYY NAJAINUNA HA IOBEPXHOCTD, JYY
MPeJTOMJICHHBIM M MePIEeHIUKYJISAP, BOCCTABJICHHBIA B TOYKE
MMaJeHM s JIeKAT B OTHOM MJIOCKOCTH; OTHOIIIEHUSI CHHYCA YIJIa
MaJeHusi K CHHYCY YIJIa OTPaKeHHUS €CTh BeJIMYUHA MOCTOSIHHASA
JJIsl JAHHBIX ABYX Cpel.




IlpesioMiaeHue cBeTA

CB =v,At = ABsina | sin L,
L =—=n
AD =v,At =ABsiny | siny v,

U, - ckopocTh cBeTa B cpene 1

U, - CKOpOCTh cBeTa B cpene 2



IlpesioMiaeHue cBeTA

SIn O

: = Ny,
sin y

N12 — OTHOCUTEINbHbLIA
nokKasartersb NpefioMneHuns

N1 — abCONIOTHbLIN

c p nokasartenb
n, =— . npenomneHuns cpepbl 1
Y1 .- _U _ 1 _ 7N n2-aBGconioTHbI
C 20 ,  Mokasatens
n, =— 2 — I npenomneHus cpenpbl 2




IlpesioMiaeHue cBeTA

sin o n, U,
p— n12 = —_—= —

sin y n, L,

n =1,000292 = 1

8030yXa



IlpesioMiieHue cBeTa




IlpesioMiaeHue cBeTA

IIpoxoxkaeHue Jiyya cBeTa Yepe3 npu3my

Eciau BemecTBo Npu3smabl
0oJiee MJIOTHOE YeM
OKpY:KAKIIAas Cpeaa, TO
JIy4 CBeTa, NPoNasi CKBO3b
NPU3MY OTKJIOHSIETCH K ee
OCHOBAHMIO.

gD - NPEeJTOMJIS IO A
yroJi Npu3Mbl

ni<n2



Ilos1HOE OTpaKeHue

SIBJ1IeHME MMOJTHOT0 OTPAKEHUS HAOJIIOAAETCA MMPHU MEpPexoae CBeTa
13 ONTHYECKH 0oJiee IUIOTHOM cpebl B MeHee IJIOTHYIO.
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aO - HpeI[eJII)Hin/i YIroJ moJJHOIo orpakCHus
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IlostHOE OTpakeHue
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JINMH3BI

JInH3a - mpo3pavyHoe Tej10, OrPAHUYEHHOE IByMSI
chepryecKUMH MOBEPXHOCTSIMMU.
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BbINIYKJIAs1 JIMH3A BOIrHyTas JIMH3A4

v N

ToHkast IMH32a — 3TO JIMH3A, TOJIINHA KOTOPOW BO MHOI'0 pa3
MEHbIIIE PAANYyCAa KPUBU3HbI €¢ OBEPXHOCTEM.




JINMH3BI

BemecTBo U3 KOTOPOro M3roTOBJICHA JIWH3A INIOTHEE
OKPY>KAIOIIEH CPEIBI.



JINMH3BI

XapaKkTepUCTUKU U300pPaKeHUH B JIMH3E:
e/lecTBUTEIbHOE U1 MHUMOE
e[IpsiMmoe nim oOpaTrHoe

‘YBEJII/I'-IGHHOE, YMCHBIICHHOC UJIN PABHOC



JINMH3BI

OcHOBHBIE TOYKH, OCH 1 IINIOCKOCTH JIMH3bI

O — onTHYeCKUil HEHTP JHUH3bI (IIPOXOAs Yepe3 Hero Jy4 He
MPeJIOMJISIETCH ).



JINMH3BI

OcHOBHBIE TOYKH, OCH 1 IINIOCKOCTH JIMH3bI

AOA’ — rnaBHas onTH4YecKasi oCh (IIPOXOAUT Yepe3 ONTHYECKUd
IEHTP JMH3bI, IEPNEHIUKYIAPHO MJI0CKOCTH JUH3bI).



JINMH3BI

OcHOBHBIE TOYKH, OCH 1 IINIOCKOCTH JIMH3bI

BOB’ — no6ounas ontuueckasi och (IpOXOaUT 4yepe3
ONTHYECKHUI LIEHTP JIUH3bI, He NePIEeHANKYJISIPHO MJI0CKOCTH
JIMH3BbI).



JINMH3BI

OcHOBHBIE TOYKH, OCH 1 IINIOCKOCTH JIMH3bI

F,F — raBHble pokychl JIUH3BI (JI€KAT HA IVIABHOI ONTHYECKOM

OCHM; B HUX COOMPAKOTCH JY4YM (MM MPOAOJIKEHUSA JIy4eil),
KOTOPbIE 10 NMPOXO0KIACHHUA JUH3bI ObLJIM NapajlieJibHbI IJIABHOM

ONITHYECKON OCH).



JINMH3BI




JINMH3BI

OcHOBHBIE TOYKH, OCH 1 IINIOCKOCTH JIMH3bI

F’,F’ — moGouHbie pokychl JUH3BI (J€KAT HA MOOOYHO
ONTHYECKOU OCH; B HUX COOMPAKOTCH JIYyUYH (MU MPOIAOKEHUS
JIyueu), KOTopbie 10 NMPOX0:KAeHUA JUH3bI ObLJIN MapaljieJbHbI

MO0OYHOM ONTHYECKON OCH).



JINMH3BI




JINMH3BI

OcHOBHBIE TOYKH, OCH 1 IINIOCKOCTH JIMH3bI

F’F- ¢poxanbHas miockocTh (Ha Heii JexkaT Bce (POKYChI JIUH3bI).



JINMH3BI

Tpl/l GaMecIaATC/IIbHbBIX» Jyda JIUH3bI.
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JINMH3BI

N3o00paxeHue:
JlericTBUTEIBHOE
OoOpartHoe

YBeJINYEeHHOoe



N3o00paxeHue:
JlericTBUTEIBHOE
OoOpartHoe

YMeHBbIIIeHHOe




JINMH3BI

N3o00paxeHue:

Muaumoe
IIpsimoe

YBeJINYEeHHOoe



N3o00pakenne:
*Muumoe
[Ipsimoe

*YMEHBIIICHHOE









JINMH3BI

F — dokycnoe
PACCTOSTHHUEC JTUH3BI

[F]zM

OnTnueckas ciJjia JIMH3BI;

|
D=—
F
[D] = onmp (Ouonmp wl) D>0 - runza cobuparowas
1 onmp = L D<0 - raunza pacceusarowjas

1



JINMH3BI

F
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DopmyJia TOHKOH JIMH3bI:

1 1 1
F d f

- JIUH3A co6upai0u4a}z

- JIUH3A pacceusarouasl

- U30bpadicerue
oelucmeumenbHoe

- M306pClDfC€HM€ MHUMOE



Jlucnepcus ceera

beJibIi cBeT npeacrasjser co00il Hadop
BOJIH PA3JIUYHOU JJIMHBI.

400 em < A <760 Hm

ceema

CaerT, npeacTaBASIOMINA CO00A HAOOP BOJH OAMHAKOBON AJIUHbI
— MOHOXPOMATHYHBbIH.

Cgert, npeacTaBjasilomMii C000M HA00P BOJIH PA3JIMYHbIX JJIUMH —
noJuXpoMaTudHbIn. (besbli cBeT sABJsSETCHA
MOJIUXPOMATHYHBIM).



Jlucnepcusa csera

Jlucnepcusi — pa3jio;keHue CBETa B CIEKTP.

OT naTnHckoro crnoBa dispersio — paccesiHue.

4|00 HM 5 00| HM | 60|0 HM | 70(|) HM
Il | | | | | |

A=Y

Y
o J[nunwvl 801H 8 8aKyyme



Jlucnepcus ceera

IpuyuHON JUCHIEPCHHU ABJISETCH pa3jinuue nmoxkasaresieu
[PeJOMJICHH S /ISl BOJIH Pa3HOM JJIMHBI. (CHJIbHEe BCEro

peJoMIsieTcs (PUoJIeTOBBIN CBET, cjiadee BCEro npejioMJsieTcs
KpPAaCHBbI CBeET).

Ncaaxk HoroToH HA0I101a]

TUCTIEPCHIO, MPONMYCKAS CBET
yepe3 Npu3my.

T Q9T R O



Jlucnepcusa csera




Jlucnepcus ceera
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Jlucnepcus ceera

IIpumep qucnepcuu ceera — paayra. (Pasjioxenue csera B
CIIEKTP NPOMCXOAUT U3-32 MPEJTOMJICHUSA JIy4eH cPpeprunuecKuMu
KalleJbKAMU BOAbI U OTPAKEHUS OT UX BHYTPEHHEH
MOBEPXHOCTH.)
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UHTepdepeHnus cBera

NHTepdepeHuus — siBjieHHE CJI0KEHUS BOJIH B leOCTpaHCTBe

OT naTUHCKuX cnos
inter — B3aMMHO,
mexay coobou u ferio —
yAapsao, nopaxaro.

Ona obpasoBaHNA YCTOUYUBOU NHTEepPdepeHUNOHHON
KapTUHblI HEOOXOANMO, YTOObI UCTOYHUKU BOSTH UMEnu
OAVHAKOBYIO YaCTOTY M Pa3HOCTb (a3 nx KonedbaHmm obina
NOCTOSAHHA.

UcTouyHMKK, yaoBRneTBOpsIOLLUE 3TUM YCITIOBUSAM,
Ha3bIBaKOTCA KorepeHTHbIMU. (OT NaTUHCKOro crnosa
cohaereus — B3anuMocBA3aHHbIN).



UHTepdepeHnus cBera

g‘f """"" ’ 7 Ad =d,—d, — paznocmv x00a
1

1 2 UTOI

EcJii BOJIHBI IPUXOASAT B TOYKY A B
OAMHAKOBOM (pa3a, TO B TOUKEe A
HA0JII01a€TCH MAKCHUMYM — BOJIHBI
YCUJIMBAKOT APYI Apyra.

Ycnoeue max: Ad = kA




HUHTepdepeHnus cBeTa

‘5%% """"" ’ 7 Ad =d,—d, — paznocms xo0a
1

X / / UTOT

. VAN
Eciau BOJIHBI NPUXOIAT B Toqlc(yav i) PR
A B IPOTUBOMOJIOKHBIX (pa3ax, 0l A PN
|
\ ! \ !

TO B TOYKe A Ha0JI01aercs S v A -
MHUHUMYM — BOJIHBI 0CJIA0JIAIOT N o N

APYI ApYyra.

YcnoBue min: Ad = (2k + 1)%

k=0,1,23....



UHTepdepeHnus cBeTa




HUHTepdepeHnus cBeTa

OxHO U3 MpUMEHEeHU HHTepP(epeHIIMH — IPOCBETICHHE ONITUKMU.
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JInppakuusa

Judpakuus — ABJieHUEe Ord0aHUA BOJHOU NMPENATCTBUA.

OT naTuHcKoro
cnoBa difraktus —
pa3rioMaHHbIU.




JIinppakuusa

JAudpakuus — pesyabrar UHTEPp@EepeHIIMN BTOPUYHBIX BOJIH.



JIlndppakuua ceera

H3mMeHseTcs mupuHa meneu
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JIlndppakuua ceera
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H3mensiercs paccTossHue
MEXY LIETIMU




JIlndppakuua ceera

Ipunuun ['ourenca — @pexesis: BOJHOBAsI IOBEPXHOCTh B
JIID00M MOMEHT BpeMEeHHU NpeacTaBiaseT CO00M He MPOCTO
Oru0arIIY0 BTOPUYHBIX BOJIH, a4 Pe3yJbTAaT UX HHTEep(epeHUuH.




JInppakuuoHHas penierKka

JAndpaknuoHHaA pelieTKa npeacTaBjasger co000i COBOKYIIHOCTh
00JILIIOT0 YHCJIA Y3KMX IeJIel, pa3le/IeHHbIX HeIPO3PaYHbIMHU
IMPOMEKYTKAMU.

dI — nepuoa (NocTosiHHaA)
.qmbpaKu,MOHHou peLleTKu.

d2 d—ﬁ [d]:

N — yncno wrtpuxoB Ha 1 m.

I
I
d1>d2 |
I



JInppakuuoHHas penierKka

/\» max wzu min

Ad = kA
Ad =d -si @

> d -sin@ = kA




JInppakuuoHHas penierKka

= max wix min

_______ Y o ____wm0

L
sin _ 4 |
d -sin @ = kA YT AdL
b a=——
SIn@ ~ A singo:& d
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JInppakuuoHHas penierKka

3 min 2min I min [ min 2 min 3 min
3 max 2 max | max enasnviu [ max 2 max 3 max
max
d-sinp=kL Ad=k\ Ad = (2k+1)2
: 2
sing ~ A . k=0
v <. Hax l mn:k=0
| k=1
max : k 2 min:k =1
2 max:k =2 3 mn:k=2

CCCCCCCCCCCCCCCCC

n max :k=n



JInppakuuoHHas penierKka

3 min 2min I min I min 2 min 3 min
3 max 2 max | max cnasnvitt I max 2 max 3 max
max
d-sinp = kA
sin@ ~ A




JInppakuuoHHas penierKka
MakcHMAIBHBIIH OPSII0K CHEKTPA.
d-sinp = kA
¢ =90" = sing__ =1

d1l=k_ 2

max

I
A



JInppakuuoHHas penierKka

JAudpakunonHas KapTuHa 0T TMPPAKIUOHHOU PeIIeTKM:

JAudpakunonHas KapTUHA OT ABYX LIEJIEH:



Hoasspuzanus ceera

Ceer — IJNICEKTPOMAIrHUTHAA BOJIHA — MMOIIEPCYHAsA BOJJIHA.




Hoasspuzanus ceera

EcTrecTBeHHBIN (HEMOJAPU30BAHHBIN) CBET — CBET, B KOTOPOM
IMPUCYTCTBYIOT BCE BO3MOKHBIC HANIPABJICHUS BEKTOPA

HANPSAKEHHOCTH.
A

—
E

< >

v

IHo1Apu30BAHHBIN CBET — CBET, B KOTOPOM IPUCYTCTBYET
TOJIBKO OHO HANIPABJICHHE BEKTOPA HANIPSAKECHHOCTH.
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Hoasspuzanus ceera

CBeT nousipusyercs
-IPH NMPOXO0KACHUM Yepe3 MOJIAPOUT

-IPH OTPAKEHUH M NPEJIOMJICHUH



Hoasspuzanus ceera

CaeT nosisipu3syercs nNpy NPOoOXoK/JIeHUH Yepe3 MOoJIsIPOuI.

RN RN

Henonspuzosannwiii Tonspuzosannwiii

ceem ceem

Ceem ne
npoxooum



Hoasspuzanus ceera

HOJIHpOI/II[ — BCIICCTBO, BLI3bLIBAKOIICC IMMOJIAPHU3AINIO CBCTA.




Hoasspuzanus ceera

IIpu oTpaskeHHH U NMPEJOMJIEHHH CBET MOJISIPU3YyeTCs.

YHacTuuHada nojasipu3anus IosHas noJasipu3anus

O =0y -yeon bprocmepa
tgo, =1
a+ B =90



