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- BonHoBada ontuka

PasButue ﬂpeﬂCTaBﬂeHMﬁ O npupoae
cBeTa

[lepBble NpeacTaBneHna o Npupoae cBeTa
BO3HUKIMN Y APEBHUX MPEKOB U ErnnTSH.
[To mepe nsobpereHus u
COBEpPLUEHCTBOBAHUA pasnUYHbIX
onTuyeckux npudopos. (napabonuyecknx
3epkan, MUKpockona, 3puTenbHon Tpyobl)
STU NpeAcTaBneHna pasBuBanuch U

- TpaHcdopMupoBanuchb. B KoHLUe

' XVII BEKA BO3HUKIY ABE TEOPUU CBETA:
KopnyckynsapHas (. HeloTOH) U
eoJsiHogas (P. 'yk n X. N'onrexc).




= B 60-e rogbl XIX Beka MakceBennom
Obinin ycTaHOBNEHbI 00LLME 3aKOHbI
3NEeKTPOMarHUTHOro Nons, KOTopble
NPUBENN €ro K 3aKMYEHUI, YTO
CBET — 3TO 3NEKTPOMAarHUTHbIE
BOJIHBbI.

= ONeKTpoMarHuTHas npuposa ceeta
nonyvuna npu3HaHue nocne
onbiToB [. ['epua (1887-1888 rT.)
No UccnenoBaHuio
3NEeKTPOMarHUTHbIX BOJTH.




= [10 cCBOUM (PU3NYECKUM
CBOUCTBOM CBET
NPUHUUNKNANbHO HEOTNUYUM OT
3NEKTPOMArHUTHOro N3nyv4eHus
Apyrux gnanasoHoB —
pa3nunyHble Yy4acCcTKKN CrneKkTpa

OTNUYaKTCA APYr OT Apyra
TONbKO ANMUHOU BOJHbLI A U
4YaCTOTOM V.




LLIkana ANEKTPOMaArHUTHbIX BOJIH.

[paHuLbl MEXAY Pas3nUYHbIMM
AnanasoHamMmu yCnoBHbI
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= JNeKTPOMarHUTHasA TeOpUA CBeTa no3Bonuna
OO BACHUTL MHOTUE ONTUYeCKUe ABNEeHUA, Takue
KaK UHTepdepeHUUa, Audpakyua, nonapusauusa
M T. 4. OQHaKo, 3Ta TeOpPUA He 3aBepluUnna
NOHUMaHUEe NpUpPOAbI CBeTa. YXKe B Havyane
XX BeKa BbIACHUNOCH, YTO 3Ta TeopuUa
He4OCTaTO4YHa ANA UCTONKOBAaHUA ABNEHUN
aTOMHOro Macwraba, BOSHUKaKWMUX NpU
B3auMoaelCTBUU CBeTa C BellecTBOM. [inAa
00 bACHEHUA TaKUX ABNEHUN, KaK Usny4yeHue
YyepHoro tena, potoadpdekrt u ap.
notpe6boBanockb BBejeHUe KBaHTOBbIX
npeacraBneHun

Hayka BHOBb BepHynachk K ugee Kopnyckyn —
CBETOBbLIX KBaHTOB. TOT hakKT, YTO CBET B OHUX
onbiTax o0OHapy>KUBaeT BOJIHOBbIe CBOWCTBA, a
B AAPYIUX — KOPNYCcKyNApHble, 03Ha4YaeT, 4To
CBeT UMeeT CIIOXKHYI0 IBOMCTBEHHYI0 npupoay,
KOTOPYIO NPUHATO XapaKTepu3oBaTk TEPMUHOM
KOpNYCKYNAPHO-BONTHOBOW AiVanusm.




UHTepdepeHuUna ceeta

- 3TO ABNEHUE CNOXEHUA OBYX BOIMH,
BCNeACTBUE KOToporo Habnwpaercs
yCTOWYUBasA BO BpeMEHU KapTuHa /4
yCUneHusa unu ocnabnexHus A ] j
pPe3ynbTUPYIOLLIUX CBETOBLIX

konebaHu B pa3nUYHbIX TOYKax

NnpocTpaHcTBa. [

» Olna obpa3zoBaHUA YCTOMYMBOU KapTUHbI
UHTepcepeHUUU HeoOXoAUMBbI KOrepeHTHbIe
MCTOYHUKMU CBeTa. ATO UCTOUHUKU UMetloLue
OAWUHAKOBYIO YacTOTYy UMW NOCTOAHHYIO
pPa3HOCTL ha3 ux konebaHun.

{7 MyShared



HabnioaeHue nHtepgepeHumn
ceeTa B nabopaTopHbIX
YCIOBUAX NPUHAANEXUT

. HetoToHY. OH Habnwaan
NHTEPEPEHLUNOHHYIO KAPTUHY,
BO3HUKAIOLLYI NPU OTPaXKeHUK
cBeTa B TOHKOWN BO3AYLLUHOW
MPOCIONKE MEXAY NNOCKON
CTEKNAHHON NNaCTUHOWN U
NSIOCKOBbIMNYKON NMUH30N
GonbLUOro paguyca KpMBU3HbI.
HTepdepeHUNOHHasa KapTUHa
nmena suj KOHUEHTPUYECKNX
Konew, NonyyYnBLUNX Ha3BaHue
Kosiey HbromoHa




Konbua HboTOHa B 3€N1eHOM
N KpacHOM CBeTe




bIT FOHra

OnbiT FOHra (sxcnepumenm ua
08yX ujesisix), IpOBEACHHBIM
Tomacom FOHTOM),
npoBeaEHHBIN TomacoMm FOHTOM
CTaJl SKCIICPUMEHTaJIbHbIM

17730773 JTOKA3aTeJILCTBOM BOJHOBOU

18291773- 1829) - | Leopuu cBETa), NPOBENAEHHBIA
Tomacom HOHrOM ctan

aHTIIUNCKUN
bu3uk1773- 1829) -

AHITIMHACKUN (PU3UK,




HAIpaBJIACTCA HA HEMPO3PAYHBIN DKPAH-IIUPMY C
NBYMS HapaJUICJIbHBIMU POPE3SIMU, 1103411 KOTOPOIO
YCTAHABIMUBACTCA NPOECKIIMOHHBIN IKPaH



m FOHr ObIn1 NePBbLIM, KTO NOHAN,
YTO HENb3A HaAbnNwAaThb
NHTEPEPEHUUIO NPU CITOXKEHUN
BOJTH OT ABYX HE3aBUCUMbIX
NCTOYHUKOB. [103TOMY B €ro
onbiTe Wenu S1 un S2, Kotopble
MOXHO paccmMmaTpueaTh B
COOTBETCTBUU C NPUHLUNOM
[toureHca Kak UCTOUHUKN
BTOPUYHbIX BOMNH, OCBELlanuch

CBE€TOM OAHOMo0 UCTOYHUKA S.
KOrepeHTHOCTh — CKOPPEIMPOBAHHOCTH (COIIIaCOBAaHHOCTD)
HCCKOJIBKHUX I(OJ'I66aT€JIBHBIX HNJIN BOJIHOBBIX HpOI_IeCCOB BO
BpeMeHI/I, HpOﬂBH}IIOH_IaHCH HpI/I X CJIO2KCHHNHU




NuTepdepeHiydsi B TOHKUX IIJIEHKAX
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Pa3/inuHble [[BeTa TOHKHX /IeHOK — pe 3y/IbTar
uHTepdepeHIUM ABYX BOJ/IH, OTPKAKOI|HX CH Hurepdeperipm s
OT HIDKHeH U BepXHel M0BepXHO CTe il IVIeHKH. b s s




MNpoceetnenne  _ ! Al
ONTUKK 4 4

IlIpocBeTriieHHe ONTHKH — w |
YMEHbIIIEHHE OTPAKeHUs CBETA OT K/ ' n
IIOBEPXHOCTH JIMH3bI B PE3YJIHTATE A\

HAHeCeHMd Ha Hee CrielalbHOon )
IJICHKH

Tpebyemas TOIUHA NOKPBITHSA

[IpocBeTisronme miEHKU by
YMEHBIIAKT CBETOPACCESIHUE U
OTPAKEHHUE NAJAFOLIETO CBETA OT
[TIOBEPXHOCTHU OIITUYECKOIO A
3JIEMEHTAa, COOTBETCTBEHHO R
yJIy4dlasi CBETOIPOITYCKaHUE

CUCTEMBI M KOHTPACT OIITHUYECKOI0 R
M300paKEHUS.
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HUHTepdepoMeTp — U3MEPUTEIILHBIN
IPUOOP — M3MEPUTEIBHBIN PHUOOD,
JIEVCTBHUE KOTOPOTO OCHOBAHO HA SABJIICHUU




El,eﬁCTva UHTepdepomeTpa

[IpuHLIMI AeMCTBUS UHTEpPepomeTpa
3aKJIFOYAETCS B CIEAYIOIIEM: ITYYOK
IEKTPOMArHUTHOrO u3ayueHusl [purmun

NENCTBUS UHTEp(PEepoMEeTpa 3aKIH0YACTCS B
CJIEAYIOILEM: ITYYOK 3JIEKTPOMArHUTHOIO

U3JIyYEHUS C TIOMOIIBIO TOTO UJIA UHOTO

YCTPOMCTBA NPOCTPAHCTBEHHO PA3AEIICTCA HA

ABa WX OOIBIIEE KOJIMUYECTBO KOTEPEHTHBIX
IMy4KOB. KaKbli1 M3 IyYKOB IIPOXOIUT
PA3IUYHBIE ONTUYECKHUE ITYTU U HATPABIAECTCA
Ha DKpaH, co3JlaBasi HHTEPPEPEHIMOHHYIO
KapTHUHY, 110 KOTOPOH MOXHO YCTAHOBUTH




Xapakmepnbm nposejieHuem
8OJIHOBBIX CBOUCHB CECM

aensemcs OU d)p(ll{ UUA
ceema —

OMKJIOHEeHUEe Om
NPAMOJUHECUHO20
pacnpocmpanenu

HA Pe3KUX HEOOHOPOOHOCHIAX
Cpeonl
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Bo/iHOBaA NOBEpPXHOCTb B
Ntob0oN MOMEHT BpeMeHu
npeacraBnasaeT cobon He
NPOCTO ormbaroLLyro
BTOPUYHbIX BO/H, A
pe3ynbTaT ux
UHTepdepeHLnn

dpeHenb NOCTPOUN KONNYECTBEHHYHO TEOPUIO ANdPaKLUUN,
NO3BONAKOLLYIO PACCUYUTbLIBATL ANPPAKLMOHHYKO KAapTUHY,
BO3HMKAKOLLYIO Npu ormbaHum cBETOM NH0ObIX NPEenATCTBUM




!

OundpaKkuma Ha
ANCKAX Pa3/IM4HOro

aAnameTpa.
B ueHTpa T.H. NATHO
[lyaccoHa

Andpakuma Ha
NnPAMOAUHENHOM —

Kpae

Ondppakuma Ha Kpyraom
OTBEPCTUN MO Mepe
NPUBANMKEHMA K IKpaHY C
OTBEpPCTUEM



OAndpakuma cBeTa Ha Y3KOU Wenu

Uenb (maneHbKan Cget, npoxoaswuni
puadparma u 1.n.) CKBO3b UWenb

Mapaowmn ceer

[AnuHa BONHbI

L

{57 MyShared

-sin ¢ sin ¢
—3?;4)—2%—%) 0 )\/b 2}/(, 3l/h

2 X 2ad




NnPpakUMOHHAA peLlleTKa

,llmbpal(u,uom-lan peweTka — COBOKYIMNHOCTb 6ONbLIOro YMCAA OYEHb
Y3KUX LL|,€J'I€V1, pasgaeneHHbIX HEMPO3Pa4YHbIMU NMPOMEKYTKaMM

YcnoBue max:

d-sm @ ==xkA

A - ANIMHA BO/IHbI

_ NSl

k - nopAAoK cnekTpa




- - - el YcnhoBue max:

s d-sin ¢ = kA

A -AnvHa BONHbI

(p VTN OTKNOHEH NS
d — (] —I— b CBETOBbIX NIyyeil
BCNeACTBUE

anppakumm
d -Nepuo, peLleTku k - nopAaaoK

cneKkTpa



e BOJTH ONTUYECKOro
ia bmonornyeckue

- O0OBEeKTDbI

CBeT — BAXKHEUIIINM PETYIITOP KU3HEHHO BaKHBIX
(PYHKIHM OpraHn3Ma, TaKUX, Kak OOMEH BEIICCTB,
PA3MHOKEHHUE, AKTUBHOCTD 3aIlIUTHBIX MEXaHU3MOB

u JIp.

BUaMMBIN CBET 3HAYUTEIBHO BIIMSET HA KEIIE3bI
BHYTPEHHEN CEKPEIUU, HO JEUCTBUE ITO IIPOUCXOIUAT
HE HEMOCPEACTBEHHO, 4 OT CETYATKHU YEPE3
3pUTEIBLHBIM HEPB, TOJIOBHOM MO3T 1 THUITO(H3.



CBerT, mmonajgas Ha KOXKY, HarpeBacT €€ U pa3apaxKacT
KO>KHBIC PELEIITOPhI, KOTOPhIC BHI3LIBAIOT
pe(IEKTOPHOE JCHCTBUE MHOTHX APYTUX OPraHoOB.,

TaK Kak oH cojepkuT MK u YO uznyyenus.
A —

O COJIHEUHBIN CBET —
/ 2 IR 3TO
S Npavon My Te w o
. e CWJIbHOJEHUCTBYIOIIUH

paccomeme— N OMOJIOTHYECKUNA
S ¢axTop, 6o1ee

A > 3(p(EKTUBHBIN, YEM

IR . CBCT, CO37aBacMbIi

TR | MCKYCCTBCHHBIMU

JOPRANBLMOO OT P ESwHMO

NCTOYHUKAMU




GOOTOMETPMUA (rpey. photds — cBeT u metréo — U3MepsIio)

pazaen OIITUKMH B koTtopom
U3Y4aroT CIOCOObI U3MEPEHUS CBETOBOM YHEPTUHU.

B ocHOBE hoTOMETpUHU KaK HAyKU JIEKUT pazpaboTaHHas
TE€OpHUs CBETOBOTO TMOJIA

CeeroBoe moJjie — 00J1aCTh MPOCTPAHCTBA, 3AMOJTHEHHAS CBETOM.

o
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OreTuv4eckKkme cporomMmeTpulveckKkume
BENTUYUHDLI

Jlysucras aHeprus — We

v

NyuyncTbit NOTOK — Fe

v

CeeToBso# NOTOK — F

. B

Cuna ceera — | OcBelyeHHoOCTs — E

\

HApKOCTb — L




chepa

F=1xQ

F - cooronoi notox (mosew, Im)
| - cwna ceeTa (Lwnena, od)

Q - Tenecait yron (Crepanwan, sr)

—4,'_':5'-9'7\
{
-1 (2] F

Tenecusik yron Q
Eanmrya naMepenns: crepaanasu (sr)
« SR2

Crepagman ($r) ~ TenecHbii yron
(xomyc) ¢ uenTpom 8 cepe
pagmyca R, xoTopbif Bbipesaer
U3 Chepil NOBEPXHOCTE
nnowaaso R?

Cseroso# novox F
Eqnud namepenua; nomex (Im)
F«IxQ

Oamu mOMEN — 3T CBETOBOA NOTOK,
MCMYCKIEMbIA TONEYHBIM HCTONHAKOM
C CHNOR CBETA OA1HA Kanaena

8 TENECHR YTON ONH CTEPAMEH.

Tnu=1xaxcp
1im=1cdx1sr

Cwuna cseral

Eamunua wamepenns: xaspena (cd)
1=FQ

Cwna csera - 310 OTHOWEHNE
CSETOB0r0 NOTOKA, HANPABNEHNOTO
OT MCTOYMMKA B NPEARNAX TENECHOD
YTN3, OXBATHIBAOWEr0 310
HANDABNGHUE, K ITOMY YTy

1 xa = 1 momen / 1 crepagran
1cd=1Iim/1sr

E=F/S
E - ocaouwon- F - cooToecd

HOCTb NOTOK

1 mosen
vy v"."
e

.'/,‘/‘“' 1 nosc \/
S - NNOWAAL NOBOPIMOCTH
L = (VS) x cosa
L - aprocTs (odim?)

cona = 1 cong < 1

Oceewennocts E
EAnnmua uamepesns: Mmoxc (1x)
E=FS

OCSBWERHOCTS - 3TO OTHOWIEHMKE
CBETOBOIO NOTOKA, NAAAOLWESIO
KA NOBEPXHOCTL, X NAOWANM
NOBEPXHOCTH

1 NIOKC = 1 nomes / m2
1ix=1Im/m?

fipxocrs L
EARRALE MIMEDEHMA. HUT
L = (I'S) x cosa

APXOCTS ~ 3TO OTHOWEHNE
CHNBL CBETA ANeMenTa
NOBEPXHOCTH X NNOWAAM ro
NPOBKLMM, NEPNEHAMKYNSPHOR
paccmarpusaemomy
HANPABALHO

THuT = 1xa/ 12



2 hoToMeTpunieckue

- BeINMIMYUHbI

F .~ OT DHEPreTUYECKHX CBETOBBIE BEMYHHEI
\ OTIMYAIOTCSA TEM, YTO XapPAKTEPU3YIOT
CBET C YUETOM €TI0 CIIOCOOHOCTHU
BBI3BIBATH Y YEJIOBEKA 3PUTEIbHBIE

OIYICHUS

S -

CBETOBBIC BEIUYMHBI 0003HAYAKOTCS TEMH K€
‘ OyKBaMH, YTO M SHEPIreTUUCCKNUE BEIUUYNHbI, 13
KOTOPHIX OHH 00pa30BaHbI, HO CHA0XKAIOTCS

[IPU DTOM HHIEKCOM «V», HAIIPUMED, . _X ..




PeHTreHOCTPYKTYPHbIA aHan3

Mo anchpakuMoHHOW KapTUHE, faBaeMon
PEHTIEHOBCKUMU NlydamMu Npu ux
MPOXOXAeHUN CKBO3b KpUCTasNbl, yaaeTcs
YCTAaHOBUTb NOPSA0K pacrnonoXXeHnsi aToMoB
B MPOCTPaHCTBE — CTPYKTYPY KPUCTAs1/10B.




PEHTFEHOCprKT)”prlﬁ AHAJIN3 — OJNUH U3
IUQPAKIHOHHBIX METOJIOB — OJIMH U3
IA(PaKIUOHHBIX METOI0OB UCCIEA0OBAHUS CTPYKTYPhI
BEIECTBA. B OCHOBE JaHHOTO METO/IA JICKUT SABJIICHUE
IUpaKy — OAMH U3 JU(PPAKIHUOHHBIX METOIOB

KPUCTANN
PEHTTEHOBCKARA . m =
TPVERA KOMMMMATOP i ——

OnTudeckum
KOJLJIUMATOP —
3TO YCTPOUCTBO
TUJTSL TIOJTY YEHMS
ITY4YKOB
IapaljieIIbHbBIX
CBETOBBIX JIYYEH.

A

"

NPUEMHUK |
VI3NYSEHWA

L l MCCNEQYEMOE
¥ BEWECTBO
SNEMEHTHBI

COCTAB




OOb1uHas pororpadus HE MO3BOIIET
[IOJTHOCTBIO BOCCTAHOBUTH TOT BOJTHOBOM (PPOHT,
KOTOPBIM Ha HEH ObLI 3apErMCTPUPOBAH

. ['onorpadus (rmosgHas
3aIIMCh, B IIEPEBOJIC C
IPEYECKOI0 —« BECH,
I[€JIBIM) ) TIO3BOJISCT

yCTPaAHUTh ATOT
HEIO0CTATOK 1
3aIIMCaTh IIOJIHYIO
MH(OPMaIHIO




-3TO HA0OP TEXHOJOTHUM JJIs
TOYHOM 3aIUCH, BOCIIPOU3BEACHUSI
1 nnepeopMHUPOBAHUS BOJHOBBIX
OJEN-3TO HA0OP TEXHOJOTHUN IS
TOYHOM 3aIUCH, BOCIIPOU3BEACHUSI
1 nnepeopMHUPOBAHUS BOJTHOBBIX
IOJIEN ONITUYECKOIO
AICKTPOMArHUTHOTO M3IVUYCHUS,
| IIpM KOTOPBIX C IIOMOIIBIO J1a3epa
PETUCTPHUPYIOTCS, & 3aTEM
BOCCTAHABIIMBAIOTCS




[PaHULbI MPUMEHUMOCTU FTEOMETPUYECKOM
OMNTUKM

NundpaKkuma yctaHaBAMBAET Npeae pa3peLllatolen
cnocobHocTn ntoboro onTruyeckoro npmbopa

d ’ q
I < [ >
9 A
[MpoABAAOTCA BONHOBbIE
U dKUWNA
'l:'e ([I:E'D‘HL; CBOMCTBA, n3o0bpakeHune

CMa3blBaeTCH
PE3KdA TEHDb

| —pacctoaHue go npeameta, d— pasmep npegmerta



* JJIECMEHThI reOMeTPUUYECKOHU
ONTHKH




bl OTPaXXeHUs1 U NpenomMIieHns1 cBeTa

3aKOH oTpaXeHusa cBeTa:

1. Yron nageHus paBeH yriay
OTpaXKeHUs.

2. [lyu nagatoLleit BOJHbI, J1yy
OTpaXXeHHOI BOJHbI U
neprneHAUKY/IAP K rpaHuLe pasgena
ABYX cpefj BOCCTaHOBJ/IEHHbII B
TOUKe NajeHUs Jyua siexkar B OHOI |
MI0CKOCTM.
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3aKOHbI OTpaXXeHUs n

npenomMneHusi ceeTa
3aKOH IIPEAOMAEHIA CBETA

= 3aKOH npernomMrieHuns
onucbiBaeTca PopMyrion:

sino
sinf3

= Ny, (1)

roe N, — OTHOCUTENbHLIN
nokKkasatenb nNpenomneHud
BTOpPOW cpefbl OTHOCUTENBHO
nepeou




IlotHOE BHYyTpeHHEe oTpaKeHue CBeTa

N0 ABTCHIUE OMPAHCEHUA CECHIA ONT 0NN ECKI MEHee
NJA0MHOI cpedst npu nepexoode u3 doaee naonHoiu,
npu KOMOPOM NP eaoMIAECHUE OMICYHICHIBY enl
1 ceent 6o36pauaemca 6 6oee nionHy cpeoy

B=90°




B ocHOBE TeopUn MUpaXei
JIEXUT ABJIEHKE NOTHOTO BHYTPEHHEro oTpaXeHus ceeTa

Ha rpaHuLie ABYX cpef




3TO METOJI NCCJICAOBAHUS BEIICCTB,
OCHOBAHHBIN HA OIPEJICIICHUN
ITOKa3aTenss IPEIOMICHHUS
(pedpakumu). Pedpakromerpus
IPUMEHSIETCS 1 UICHTU(PUKALINN
XUMHWYCCKUX COCIUHCHUU,
KOJIMYECTBEHHOI'O U CTPYKTYPHOIO
aHan3a, oIpeaeIcHUs (PU3UKO-
XAMHYECKHX IMapaMeTPOB BEIICCTB



o JIMH3a

— OITUYECKHU
IIpO3pavHOE TEJIO,
OTpaHUYEHHOE JIBYM:I
cchepuueckumm
ITOBEPXHOCTIMU




Coouparowue 1uH3bl

- IlBOﬂKOBblﬂyKJlaﬂ

‘ - HJ’IOCKOBbll'lyKJIaﬂ

( - Boruyro-BbinykJias

-

JInH3a, y koTopou
cepeaMHAa TOJIIIIE,
yeM Kpad,
HAZBIBACTCH
coouparmen



X00 7yueil 8 coouparouieil JAuH3e

-




Pacceue ajouiue JiuH3ol

I - JIBosiKOBOrHYTAsN JIHH33, y KOTOpOﬁ
cepeanHa TOHbIIE,

] - IlmockoBornyras  4E€M KpPasl, HA3bIBACTCH

paccenBaromien

» - BbInyKJ/10-BOrHyTan



X00 Jyuei 8 pacceusarouieil aun3e

P —-
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[ nnaeHbIU ghOKYC cobupatowei nunsbl () - Touka
Ha rNaBHOMW ONTUYECKOMW OCHU, B KOTOPOW COOUPAIOTCA NYUMU,
nagarowue napanfenbHo rNaBHoOM ONTUYECKOMN OCHU, Nocrne

npejiomiieHnAa UX B JinH3e.

@okycHoe paccmosiHue (OF) - paccrosnme ot
rmaBHoro cpokyca go ueHtpa nuH3sbl (O). Y cobuparowen
JNINH3bI (hOKYC AeUCTBUTENbHbIN, MOTOMY —

NONOXUTeNbHbIN.
CHU: [F]=m (memp)



- Ilycryum mapaJsijieJIbHbIN

IIyYOK JIy4eHr Ha
BOTHYTYIO JINHBY U
VBUAUM,YTO JIVYH BBIIYT

F 13 JIMH3bI
PACXOIAITHMMCS ITyYKOM.
EcJii TakoM My4YOK JIy4yeu
[orazieT B IJiaza, TO
HaOJrogaTes 10 Oy7ieT
Kaz3aTbCsA, UYTO OHU
BBIIIIJIU U3 TOYKH F. 9Ta
TOYKA Ha3bIBaeTCd —

6 MHHMBbIM (DOKYCOM.
- Takyro JIMH3Y HAa3bIBAIOT

pacceBalolleH.




OCHOBHble 00603Ha4Y€eHMA B JIUH3E
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444

1= ayu, napannenvusiii
CAABHOIU ONNILYLECKOU OCU,
NP enoOMIAAAC, NPOXO0OUN
uepes 2nasHslil Poxyc

7,
3 = ayu, udyuquii uepes

onmuUecKuil HeHmp,
HE NPETOMIAENICA

2F

e
2 — ayu, nPOXOOAUITL Hepe3 2NA6HD

(pOKJ-’C, ROCAE NPETOMIECHUA 6 JIUH3E
oem napaiieibHo CJd6H ol
DU ECKOU 0Cl
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QokasnibHas

MJIOCKOCIMbB nuH3bI —

NSIOCKOCTb, NpoXoasilas yepes
rmaBHbIW (pOKYC NIUH3bI
nepneHanKynsapHo rnaBHoOMU
ONTUYECKOW OCH.

TouYkM nepecevyeHUsA NOGOYHBIX
ONTUYECKUX NSTOCKOCTEN €
c¢hokanbHbIMU NNOCKOCTAMM

HasbiBatoTcs [TOOOYHLIM
gpoKycoM (F'). B no6ounom

(poryce cxoaaTcsi Bce JIy 1M,
MaJaiiHe HA JHH3Y HapaJieJIbHO
MO0OYHOMH ONTHYECKOM OCH.



JI71s1 mofydeHus n300pakeHUs MPEAMETa B JIUH3E
OOCTAaTOYHO IMIPOBECTH OT KPAMHUX TOYEK nmpeamera Ab mo
IBa Jy4a (OAUH - IMapaJuICIbHO IMTaBHOM ONTHYECKOM OCH,

OH IPOMJIET 3aTeM Yepe3 (POKYC; IPYrou - BIOIb

IIOOOYHOM ONITUYECKOM OCH, OH JIMH30M HE
npenomisiercs). IlepecedeHus 3TUX ayden 1ar0T
M300paKCHUE KpallHUX TOYeK npeameTa Ab




YBEIUUEHHUE MHUKPOCKONA
PAaBHO MPOHU3BEACHUIO

YBEINYECHUSA OOBEKTHBA HA
YBEIUUYCHUE OKYIIsIpa

YBEIUUYEHHUE MUKPOCKOIIA
MOYKHO CJI€J1aTh CKOJIb YTOJHO
ooibiM. OgHaKO, OOBIYHO
YBEJIMYCHNUE ONTHYCCKHUX
MMKPOCKOIIOB HE IIPEBHIIIACT

1000



Pa3pemaromer CrocoOHOCThID Ha3bIBACTCS
CBOMCTBO ONTHYECKOIO IIpHOOpa 1aBaTh
pas3jieabHbIe N300paXKEHUS MEJIKUX, OJIN3

KO PaCIOJIOKEHHBIX JPYT K APYry AeTajlleu
(TOYEK) mpeaMeTa

Yo , s Hanmensiiee
U5 AR i Q paccTosiHue, Ha KOTOPOM
N Sy ) g
2 .;, - Q _— JIB€ TOYKH IIPEAMETA
U . MOTYT OBITh €IIIEC
et BUIMMBI Pa3JICIIbHO,

L S \“'..‘

-

Puc. 23 Ha3bIBACTCS IPEACIOM
pa3penIcHus
OIITHYECKOI0 IMpruodopa




Pac4deThl ITOKa3bIBaKOT, UTO MPHU OPSIMOM OCBEIICHUM
IpeaMeTa Opeaei pa3peuicHus 00ObCKTHBA
MMKPOCKOIIa

-

dow v

n-sm@®

Uem MeHbIe mpeaeil pa3penieHus npuoopa, TEM
BBIIIIE €r0 pa3peliarias ConoCOOHOCTh, TEM OH

Ty4IIe
T ———

A- IJINHA BOJIHEI CBETA, N - II0KA3aTEIb MPEIOMIICHUS
CPEbl, HAXOMAIIECUCT MEXIY IIPEAMETOM H
OOBEKTUBOM, ) - allepTYPHBIN yIOJI




A\- IJIMHA BOJIHBI CBETA,
n - IIOKa3areib
IPEIOMIICHUS CPEIbI

® - anepTypHBIA yIOJ




Ilortepeunas BoJiHa

HonepeqHaﬂ BOJIHA — 3TO BOJ/IHA, PaClIPpOCTPaHATOIaACH
B HalIpaBJ/IeHU, IIEPIIEHIVKY/IIPHOM K IUVIOCKOCTH, B
KOTOpOT7I IIPONCXOOAT KOoJIeOaHmMs BEKTOPOB 3JIEKTPNYECKOTI'O
M MalrdTHOI'O I1OJIA.




| n(f)‘\ﬂpIISEIIlIIH cBeTa

= Ecnun B BonHax, CoCTaBJIALWUX CBETOBOW MyYOK
C OVWHaKoBOW BEPOATHOCTbBIO BCTPEHAKTCH
pa3rindHble HanpaBlieHUA CBETOBOIO BEKTOPA TO
TaKoW CBET Ha3blBAaeTCA €CTeCTBEHHbIM

= Ecnn B cBeTOBOM ny4yke cyLjecTByeT
HanpaBneHne NPenMyLlecTBEHHON opueHTaLuu
CBETOBOI0 BEKTOpa, TO TaKOW CBET Ha3biBaeTCH
HacTU4HO NONAPU3OBAHHbLIM




| H(ﬁ)AﬂpIISﬂHII}I cBeTa

= V13 eCTeCTBEHHOro cBeTa MOXXHO BblAeNnuTb
BOJHBI, B KOTOPbLIX KorebaHusa cBETOBOIO
BEKTOpa NPOoOUCXoaaT B OAHOW NMITOCKOCTU. Takou
CBET Ha3bIBalOT NNIOCKONONAPU3OBaAHHbIM UK
JINHEUHO NOosISAPU30OBaAHHbIM




Hasan Aanee

= OnbIT C TYPMaIMHOM

* Kpuctann TypmazmHa — npo3payvHbii KpUcTana 3en1EHOMN OKPacKM.

B 1809 roay dpaHLy3CcKnit
MHXeHep 3.Mantoc OTKPbIa 3aKOH,
' Ha3BaHHbIN €ro UMeHem.

.......................................................................................................................
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UTo Xe TaKoe 1nossipusaTop?

[ lonsipuzaTop, ycTpovicTBO AJIs Oy YeHWs HOTHOCTBIO VN
YaCTUYHO OIS PU30BAHHOI'O ONITUYECKOTO 3Ty YeH WS 13 M3JIyYeH s C
ITPpOU3BOJILHBIMU ITOJISAPU3aILIOHHBIMY Xa pakTe pUCTUKaMU .

'--..___‘_.‘“ e (HOJIS[PmaTOP IDIACTVHaA 110 CePeIIMHe)



Kaxk genicrByer mosistpm3aTop

DTOT IIPUOOP CBOOOAHO IIPOITYCKAET Te BOIHBI
KOTOPpbIe ITapasUle/IbHbI IVTOCKOCTV IIOJIIPU3aliyi.




VICI’IOJ’IBBYQTCSI OLVIH ITOJIA POV



MCHOHB3Y€TCH ABaIIoJIAporia






| Bparmmenne mAoCKOCTH DOAAPTI3ATIIII

HekoTopble BellecTBa (caxap, KBapLl, ckunuaap u
4p.), HasbiBaeMble ONMTUYECKU aKTUBHbLIMU
obnagatoT CnocoBHOCTBIO NMOBOPaYMBaTL MIOCKOCTb
nonsapusaLUmm NPOXoAsLLLEr0 CKBO3b HUX CBETA




Yroa noBopoTa II0CKOCTH KOJICOaHUI
IIOJITPU30BAHHOTO CBETA IIPOIIOPIIMOHAJIICH
TOJIILIAHE CJIOSI ONTUYECKU AaKTHBHOTO
BEIIIECTBA, YEPE3 KOTOPHIM MPOXOIUT CBET; B
clay4ae pacTBOpa 3TOT YroJl IPOIOPIHOHAIICH
€IllC U KOHIIEHTpauuu pacteopa C;




KoaddunueHT O Ha3bIBaeTCs YIACIbHBIM
BpalllcHUEM; JJI1 pacTBOpPA OH paBEH YyIy, Ha
KOTOPBIN ITOBOPAYUBAECTCS MIIOCKOCTH
KOJI€O0aHUN MOJISIPU30BAHHOTO CBETA,
IIPOXOASIIETO YEPE3 CIION €AMHUYHOU

TOJIIIMHBI U EAUHUYHON KOHLICHTPALIUU




onsMeTpus

- 3TO METOABI (PU3NYCCKHUX UCCICIOBAHUN, OCHOBAHBI
HA U3MEPEHUM CTEIICHU MOJIAPU3aUUA CBETA U yIJIa
IIOBOPOTA IIOCKOCTH IIOJSIPU3ALIMN CBETA IIPU
IIPOXOXKJICHUH €r0 YEPE3 ONTUYECCKA AKTUBHBIC
BEIIICCTBA

ﬁ}_}
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nNpuUuBOAsiMe K nonapu3ayum
cBeTa

. OTpaxeHue u npenoMneHue Ha rpaHuue AByx nuanenpsh
. n,n, = nNOKalarenu npenoMneHun cpen

n, - OTHOCHUTENLHLIN NOoKazarens

—= Ny, NPenoMnNeHnn
n,
-
B MMpu oTpaxeHnu CBETA HA rPaHMULIE 2-X AUINEKTPUKOB
\ HHbIN T YaCTUYHO NONAPUIYETCH
o N
% B orpaxeHHOM nyuye npeobnapaior konebaHus,

- napannenbHbie en i

\\\nepnennuxynnpuble NNOCKOCTU NAfAEHUA, a B NPENOMNEHHOM




/ 3akoH bprocrepa:

Ecnu yron nagexus nyva ig
YAOBNETBOPSET YCNOBMIO

1gi; = n,,

TO OTPAXEHHLIN NyY byaer
NONHOCTLIO NONAPUIOBAH

K.,;— yron Bptoctepa (yron nonHom nonapusauun)/

~

[‘ MpenoMneHHbLIN NyY BCEraa YacTMyHO NoNsapM3oBaH

\Lﬂzmpuaamp ~ rpaHMua ABYX AWUINEKTPUKOB




M3aLMOHHb I

CHA0XEH JBYMS IIpU3MaAMHU
— OJIHA CIIYXKHUT
MIOJIAPU3ATOPOM, BTOpAs —
a”Haiu3aropom. llpemapar ¢
U30TPOIHOU CTPYKTYPOHU,

TEMHEIM, C
AHU30TPOIHBIMU
CTPYKTypaMU - CTPYKTYPbI
BBICTYIIAIOT
IIPOCBETICHHLIMMU Ha
00111eM TEMHOM (DOHE ITOJIS
3pEHUS



JIBOMHOE JTyYeIrpeaoMIICHUE

JIBOHOE JTy4elIpeIOMIICHUE
KpUCTaJUIa UCJIaH]ICKOTO




