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1. AHTEP®EPEHIUS CBETA

1.1. Kozepenmnocmo u unmepghepenuyun ceema

[Ipy  HamOXEHUM  KOTEPEHTHBIX  CBETOBBIX  BOJIH
POUCXOJIUT nepepacrpe/iesicHue SHEPruu CBETOBOT'O
U3IIyYEHHUs, B PE3YJbTATE YEro B OJHUX MECTaX BO3HUKAIOT
MaKCUMyMbI, @ B JIPYyrHX — MHUHHUMYMbl MHTCHCUBHOCTHU. DTO
SBJICHHE Ha3bIBaeTCsi HHTepdepenumeii cBera. HaOmroncHue
uHTEpPEpPEHIIUY BO3MOXXHO JIUMIIL B TOM Cly4yae, KOrJa
CKJIaJIbIBAEMbIC CBETOBBIC BOJIHbI KOTE€PEHTHBI, T.€. HMMEIOT
OJIMHAKOBBIC HAIPaBJICHUS KOJIEOAHUM, YACTOTY M MOCTOSHHYIO
pa3HOCTh (a3 B TeueHHWE BpEeMEHHM HaOmoacHus (B 00IeM
ClIydyae BOJIHbl HAa3bIBAIOTCS KOTEPEHTHBIMU, €CIHU 3a BpeMs
HAOJIIOZICHUS PAa3HOCTh MX HaydaJdbHBIX (a3 MEHsETCs He Ooiiee
yem Ha 7). PazHocte (a3 kosebaHMii, co3qaBaeMbIX B TOYKE
TBYMSI MJIOCKUMU MOHOXPOMaTUYECKUMHU BOJTHAMH,
pacpOCTPAHSIOIIUMUCA B CpellaXx C Pa3HbIMH ONTHYECKUMU
IJIOTHOCTSIMH, ONPEIEIISIETCS COOTHOIEHUEM

A(p:Z—n(nzx2 -nx) :EA,
}LO 7\‘0
rie Ao — JUIMHA BOJIHBI B Bakyyme; N; W N, — MOKazaTeau
OPEJIOMJICHUS CPEbl;, X; U X; — PACCTOAHUS (F€OMETPUUYECKUE
MyTH), NPONJICHHBIE COOTBETCTBEHHO BOJHAMH OT 1-ro U 2-r0
MCTOYHUKOB JI0 TOYKH HAOJIOAEHUS; A — ONTHUYECKasi Pa3HOCTh
X0/1a.

JInst mydiero noHMMaHUsl MEXaHW3Ma CJI0KEHUSI CBETOBBIX
BOJH pPAcCMOTPUM BHAualie CJIOKEHUE JIByX TapMOHUYECKHUX
KOJeOaHui OJHOrO IMepuoja C aMIUIUTYJaMU a; U d; U
HayaJbHBIMU (ha3aMu P1 U Q-

S,=a,;sin(wt+¢,) u S,=a,sin(wt +¢@,). (1.1)

Ecau cknagpiBaeMmble KOJEOaHUST HUMEIOT OJHO MU TO IKE
HaIpaBJICHUE, TO MOJYYUTCS BHOBb FapMOHUYECKOE KoJieOaHUe
TOTO K€ CAMOTO MEPHOJIA

S, +S, =Asin(ot +¢,), (1.2)
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amriutysa A u gasa (g KOTOPOTo ONMPECITSTIOTCS U3 CIICTYIOIINX
COOTHOIIICHUM:

A =a’ +a +2aa,co8(p, —@,), (1.3)
sing, +a,sing
tgpy = e (1.4)
a,Ccos@, +a,cos o,

Breipaxxenue (1.3) mokaspIBaeT, 4TO KBajgpaT aMILIUTYbI
PE3YIBTHPYIONIEr0 KOJIcOaHUS HE PAaBHACTCS CyMME KBaapaTOB
aMILIUTYd UCXOAHBIX KoJieOaHWi. Pe3ynbpTaT CII0KEHUS 3aBUCHT
oT pa3HocTu (a3 (¢, —¢,) U MOXKET HUMETh JI000€ 3HAYCHUE B
npeaenax or A°=(a,—a,)’ 10 A*=(a,+a,)’. OYEBUIHO, YTO
IEPBOC BO3MOXKHO HpH  @1-¢o,=(2mM+1)xr, a BTOpOE — mpH
P1-@2=271tM.

BBenem o0o3HaUeHWE =@, —¢@, ¥ BBIUACIUM CPEIHUN
KBaJApaT aMIUTUTYJIbl  PE3YJIbTUPYIOMIETO  KoyJiecOaHHS  3a
HEKOTOPBI MPOMEKYTOK BPEMEHH T, 3HAYUTCIBHO OOJIBIIHA,
HEXKEIIH BpeMsl HePETYIISPHBIX H3MEHECHUH (Da3bl

<A’ >:lezdt :Ej(al2 +a; +2a,a,cosy)dt =
T 0 T 0
L (1.5)
=a’ +a, +2a1a2—'|‘coswdt.
T 0

Ecmu B TCUCHUC BpPECMCHU Ha6JHOI[€HI/I$[ Y OCTacTCA
HCU3MCHHBIM, TO

%jcoswdr = COS, (1.6)
0

CJIEIOBATEIILHO,
2y 2 2
(A°)=a +a,” +2aa,C08y
T.€.
L =1 +1,.
3nech u ganee o | moHMMaeTcs MHTEHCUBHOCTS ( I~A2).

Ecnu xe pa3HocTh (a3 U3MEHSIETCS COBEPIIICHHO
oecnopsi10uHO, TO MHTErpal (1.6) ctpeMuTCcs K HYJIIO U MBI



HNMECM
2 2 2
<A >=a +a,, re. =1+,

[TosTOMY NpH CIOKEHUU JBYX OJMHAKOBO HAIPaBJICHHBIX
KOJIeO0aHUM OJTHOTO NIEPUOA HAOO PA3IUYAmMb 064 CAYUaAA.

1. PazHocTh (a3 kosicOaHUN COXpaHACTCS HEeU3MEeHHOU 3a
BpeMs T, JOCTaTouHOe njsi HaOmoaeHud. Cpeansiss >HEprus
PE3YJBTUPYIOMIETO KOJCOAHUSI OTIIMYAETCS OT CYMMBI CPEIHUX
SHEPruil UCXOAHBIX KoyieOaHuil. B sTOM cnydae koseOaHuUs
HA3bIBAIOTCSl KO2EPEeHMHbIMU, A SIBJICHUE CJIOXKEHHUS TaKHUX
KoJicOaHUM — unmepghepenyueil Koiedanuil.

2. Paznoctp (a3 konebGaHuii OCCIOPSIAOYHO MEHSIETCS 3a
BpeMs HaOmogeHus. CpemHsisi JHEPrus pe3yIbTUPYIOLIEro
Kojie0aHUsI paBHA CyMME CPEIHHUX DHEPrUMl  HCXOIHBIX
konebanuii. Kosebanuss B 3TOM  cllyda€  Ha3bIBAIOTCS
HEeK02epeHMHbIMU, a TIPU WX CIOXKEHHUH BCETrJa HMMEET MECTO
CYMMHUpPOBaHUE WHTECHCUBHOCTEH, T.C. uHmepgphepenuyus He
Habawoaemcs.

["apmonnyeckne KoyieOaHUS OJWHAKOBOW YaCTOTHI BCET/Ia
KOTEPEHTHBI MEXKIy COOOM, Tak Kak pa3sHOCTh MX (pa3 ocTaércs

HEM3MEHHOM Il JIFOOOM TOYKH CPEIbI. IToaTtoMy Takue
KoJIeOaHus BCEra UHTEpPEpUpyOT Jpyr C JIpyroMm, B
pe3yabTare qyero HaOJIr01aeTCsA yCTOWYMBAS

uHTepdepeHunonHass kapTuHa. (CregoBaTenbHO, YCIOBUEM
uHTEpdEPEHIIUHU BOJIH OJTHOW U TOM K€ 4acTOThI OyAET SBISATHCS
UX KOTEPEHTHOCThb, T. €. COXPAaHEHHWE HEU3MEHHOW 3a BpeMs
HaOro1eHus pasHocTu (a3. {1 mpocToThl OyneM mosaraTh, 4To
BOJIHBI OJIMHAKOBO JIMHEWHO moJApu3oBaHbl. Ilpm 3TOM
pe3yJabTaT HUHTephEepeHIun OyIeT ONpeaesiTbCs Pa3HOCTHIO
UHTep(PEpUPYIONUX BOJH B MeECTe€ HAONIOJEHUs, KOTopas
3aBUCUT KaK OT HaydaJlbHOW pa3HOCTH (a3 BOJH, TaK M OT
Pa3HOCTH PACCTOSHHM, OTHAENSIONIMX TOYKY HAOMIOACHUS OT
HMCTOYHHMKOB Ka)KJOM M3 BOJIH.

PaccmotpuM 1aBe cdepudeckue KOTEPEHTHBIE BOJIHBI,
UCXOJAIINEe M3 HUCTOYHUKOB S; M Sy (puc. 1.1), komebanus B
KOTOPBIX HaIlpaBJICHbI NEPIEHAUKYISPHO K TIIOCKOCTH YepTexKa.
JlormyctuM, 4TO 00€ BOJIHBI UMEIOT PaBHBIC aMIUIUTYbI B TOUKE
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M. Tornaa xonebGaHus, BEI3bIBAEMBIC TIEPBOM U BTOPOM BOJTHAMU B
ATOM TOUKE, OYAYT UMETh BUJL:

Puc.1.1

SlzaCOSZR'(l—ij, S,=acos 275(1—%)—([) ,
T A T A

rie d,=SM u d,=S,M, A — WJIMHA BOJIHBI, @ () — HAYaJbHas
pasHocTh (a3. Ilpu crnoxenun konebanuii B Touke M Oyaem
UMETh

n(d,-dy) 1
S=Sl+82=2acos( ZX L 2(p

{ t d,+d ) 1 (L.7)
X COS 27:(?—#]——@}.

Takum oOpa3zoM, B Touke M HMEET MECTO KojeOaHHe C

d) 1
2

aMILTATYIOH 23003( Zx (P) MU HHTEHCHUBHOCTHIO,
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n(d,-d) 1

2 o2
nponopuuoHansHoi 48 C0S N +20 |, JIns KorepeHTHBIX

2

BOJIH () IOCTOSIHHA, U Pa3JINYh€ WHTEHCUBHOCTHU CBETA B Pa3HbIX
TOYKaX 3aBUCUT TOJBKO OT pasHoctd (d,—d;), KoTopas
Ha3bIBACTCA pazHocmvio Xxooa. bnaromaps 3Toll pa3HOCTH
paccToOsHUM, KoJieOaHUsl, BbI3BAHHBIEC ITUMU BOJIHAMU B TOUKE UX
BCTpeUH, OyayT o0JanaTh pazHocmouio a3 Aaxke B TOM clydae,
KOTJla HadajbHbIe ()a3bl 00€UX BOJIH ObLIM OJMHAKOBBI. Pa3HOCTH
¢da3 v, BO3HUKAIOIIAs 3a CYET PA3HOCTU X0Ja BOJH A=d,—d,,
OyneT paBHa

d,-d
=2n—2—1
v A

O6o3HaunM A=m\, rae m — noboe yuciao (Lenoe uin
nosymenoe). Toraa pa3HocTh (a3 3amuIneTcs Kak = 27m.

B ciyuae paBeHcTBa HadaibHBIX (a3 (¢p=0) HHTEHCUBHOCTh
JIBYX UHTEep(PEpUPYIOLUIUX BOJH C OJWHAKOBBIMU aMIUIUTYJIaMU
IPUMET BU/T

”(dz _dl)
A

[{esnbIM 3HaUYEHUSIM M COOTBETCTBYET pazinuue mno ¢asze Ha
2ntMm (M WHTEHCHBHOCTH MPOMOPIHMOHATHHA 4a2). IIpuy m
MOJIYLEJIOM a3l CKJIA IbIBAIOIIINXCS KoJieOaHU
OPOTUBOIOJIOXHB (M MHTEHCUBHOCTH  paBHa  HYIJIIO).
CnenoBaTenbHO, MpU I[EJIOM M HMEEM MAaKCHUMYMBbI, IIpU
MOJTYIIEJIOM M — MHUHMMYMBI. B mepBOM cilydae KOT€pEHTHBIC
BOJIHBI OKa3bIBAlOTCA CHUH(MA3HBIMM, T.€. Ha ONTHUYECKOUN
Pa3HOCTH X0J1a YKJIaJAbIBAETCS 1IE€JI0€ YUCIIO JIJTMH BOJIH U

A:mX:Zm%. (1.9)

I~A2=4a2c0s?( )=4a%c0s?ma. (1.8)

Bo BTOpOM cilyyae Hanararommecsi BOJIHBI MIPOTUBO(A3HBI U HA
ONTUYECKOW PA3HOCTU XOJa YKJIAJbIBACTCA HEYETHOE YMCIIO
JUTVH TIOJIYBOJIH, T. €.

A:Qm+ng. (1.10)
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3nece m = 0, 1, 2 ... — mopsanok uHTEephHEPEHIIUOHHOTO
MakCUMyMa WiId  MuUHHUMyMa. JlaHHO€  pacmpeesieHue
MHTEHCUBHOCTEH TMPEACTaBIsET CO00M unmepgpepenyuonmyio

KapmuHy.
BepHeMcsi k BONpPOCYy O KOTEpEeHTHOCTH. Paznuuarot
8PEMEHHYIO u NPOCMPAHCIBEHHYIO KO2epeHmMHOCb.

DJIEKTPOMArHUTHBIE BOJIHBI OT TEIUIOBBIX HMCTOYHHUKOB (JIaMIl
HaKaJMBAaHUS U MP.) HEKOTEPEHTHBI MEXKy CO00M. ITO CBS3aHO
C MEXaHU3MOM H3JIyYEHUS: aTOM HU3IIy4aeT IyT BOJIH (BOJHOBOM
naker), mepexoAs U3 0ojiee BBICOKOIO HHEPreTUUYECKOTO
cocTosiHUSL B Oosee Hu3koe. Paza M3IyyaeMoOW MNpH KaXKIOM
TaKOM TMEPEXOAE  JJIEKTPOMATHUTHOM BOJIHBI NPUHHAMAECT
ciaydauHble 3HaueHUs. llyCThb 3a NPOMEKYTOK BPEMEHH Ty,
n3MeHeHue (a3pl He3HAYMTENbHO (He Oosee m). Toraa B TeueHue
3TOr0  BPEMEHM  BOJHY MOXHO  paccMaTpuBaTh  Kak
KBa3MMOHOXPOMATHUYECKYIO. 11 BOJIHOBBIX I[yTOB ONTHYECKOTO
auanasoHa  3TO  Bpemsi  (ero  Ha3bIBAlOT  8peMeHeM
KO2epeHmHOCmu) OIPENeNIeTCsl BPEMEHEM >KU3HM aToMa B
BO30YXAEHHOM COCTOSIHUU. PaccrosiHne, KOTOpOe MNpPOXOIUT
MOBEPXHOCTh  (YUKCUPOBAHHOM ¢da3bl nyra 3a Bpems
Tros» HA3BIBAIOT ONUHOU Kocepenmuocmu uau "Onunou yyea”,
KOTOpas paBHA |, = €Typs, TIIE C — CKOPOCTH CBETA B BAKYyME.

Hapsiny ¢ BpEMEHHOW KOTE€PEHTHOCTBHIO, ONPEAECISIEMOMN
BPEMEHEM KOTE€PEHTHOCTH, JJISI OMIMCAHUS KOTEPEHTHBIX CBOMCTB
BOJIHBI B TUIOCKOCTH, TIEPIEHIUKYISIPHON K HaIpaBJICHUIO
pacOpoCTpaHEHUs, BBOAUTCS IOHSITHE MPOCTPAHCTBEHHOM
KOrepeHTHOCTH.  KOrepeHTHOCTh  KOJeOaHWil,  KOTOpPHIC
COBEPIIAIOTCA B OJUH U TOT XK€ MOMEHT BPEMEHH B PA3HBIX
TOYKaX IUIOCKOCTH, NEPHECHAUKYISIPHOM K  HAIPABICHUIO
paclpoCTpaHEHUsI  BOJIH,  HA3bIBAKOT  NPOCMPAHCMBEHHOU
KO2epeHmHOCmbIO.

IIpocTpancTBEHHAss KOTE€PEHTHOCTh 3aBUCUT OT YCJIOBUM
u3lydeHus: U (OpMHUpOBaHUSA CBETOBBIX BOJH. Hampuwmep,
CBETOBAs BOJIHA, U3JIy4yaeMas TOYECYHBIM UCTOYHUKOM, 00JIaaeT
MIOJIHOM ITPOCTPAHCTBEHHOW KOTEPEHTHOCTBHIO. PaccrosiHue, npu
KOTOpOM  KoJieOaHMsi B JIByX TOYKax ICEBIOBOJIHOBOM
MOBEPXHOCTH (T.€. MOBEPXHOCTU, 0OpPa30BaHHON MPOTIKEHHBIM
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UCTOYHUKOM)  OyayT  NPUOIU3UTENIBHO  KOT€PEHTHBIMU,
HA3bIBACTCA JJIMHOW NPOCTPAHCTBEHHOM KOTE€PEHTHOCTH WU
paiyCcoM KOTEPEHTHOCTH (Pyor). C APYro¥ CTOPOHBI, 3TO HE YTO
MHOE KaK pacCTOsiHMe, NpPU CMEUIEHHMH Ha KOTOPOE BIOJIb
MICEBJIOBOJIHOBOM TMOBEPXHOCTH ClydailHOEe H3MEHEHUE (a3l
JOCTUTACT 3HAYCHUA 7. JUIS COJHEYHBIX JIYU4EH Pior~0,05 MM.
N3nydyenue ke ONTUYECKUX KBAHTOBBIX MPUOOPOB (HAMpUMED,
Ja3epoB) 00J1alaeT OTPOMHOM BPEMEHHON U MPOCTPAHCTBEHHOMU
KOTEPEHTHOCTBIO. Y  BBIXOJHOTO  OTBEpPCTHS  Jla3epa
NPOCTPAHCTBEHHAsT KOTEPEHTHOCTh HAONIOJAETCA 10 BCEMY
MOIMIEPEYHOMY CEUECHHUIO CBETOBOIO MyYKa.

Bo3moxHOCTB HAONIOZICHUS ~ YEPEeayIOIIerocs
pacrpeieieHus CBETJIBIX U TEMHBIX 0JI0C B
UHTEP(PEPEHIIMOHHON KapTUHE CYIIECTBEHHO 3aBUCHUT  OT
OCBEIIEHHOCTH 3TOrO dona. Jns  XapakTepHUCTUKH
KOHTPACTHOCTH MHTEP(DEPEHIIMOHHBIX TT0JI0C MalKeIbCOH BBEI

GYHKITHIO
| -1

V _ I max min

Imax + Imin ’
Ha3bIBAEMYIO B8UOHOCMbBIO (UdU 8UOUMOCMbIO) UX. 31eCh lmay U
Imin — MakCUMajbHas ¥ MHUHUMAQJIbHas HWHTEHCHUBHOCTHU
UHTEeP(PEPEHIIMOHHBIX TOJ0C BOJIW3M BBHIOPAHHOW TOYKH TOJIS.
[Tapamerp V=1 cooTBeTcTByeT Haubojie€e KOHTPACTHOM
uHTepdepeHiuoHHon kaptune, a V=0 — momHOMYy €€
HCUYE3HOBEHMIO. [[711 TOro dToOBl 4YeIOBEUECKHUU Tjia3 MOT
YBEPEHHO pa3jinuaTh YePEIOBAHUE CBETJIBIX U TEMHBIX TOJIOC Ha

UHTEep(PEPEHIIMOHHON KapTUHE, 3HaueHHe V JTOJIKHO ObITh OoJiee
0,1 51058 Im|n<0,82 Imax.

1.2. Humepghepenuyua ceema 6 moHKux njieHKax
Ha nmpaxTrke Mbl 9acTO HaOJII0/1aeM IIBETHOE OKpaIlliBaHUE

MAaCJISAHBIX IINICHOK Ha BOJAC U MbBUIBHBIX HYBI)IpefI. OTH IBICHUSA
IMOJIYYHJIM HAa3BAHHUC I/IHTepq)CpeHI_II/II/I CB€TAa B TOHKHUX IINICHKAaX.
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J171st TOro 4TOOBI BBISICHUTH yCJIOBHS (hOPMUPOBAHUS

D

Puc.1.2

UHTEeP(PEPEHIIMOHHON KapTHUHBI BOJU3U MOBEPXHOCTU TaKUX
IUIEHOK U TMPUYUHY €€ SIPKO BBIPAXKEHHOW MPOCTPAHCTBEHHOM
JOKAJIU3alMM, PACCMOTPUM CXEMYy [OJOOHOTO ONbITa B
npefeabHo mpoctoM BapuaHTe (cMm. puc. 1.2). Ilycth Ha
MOBEPXHOCTh TOHKOI'O MPO3PAYHOr0 KIWHA  MNafaloT MOYTH
HOPMAaJIbHO CBETOBBIE MTYYKHU OT NPOTSKEHHOTO UCTOYHUKA CBETA
(Ha puc. 1.2 11 HArJISIHOCTH YIOJI HaJACHUS | pe3KO YBEIIMYCH ).
[Tokazarenp npenomiieHUs BeulecTBa kKivHa N. Tak kak
BOJHA |' MCOBITHIBAET CKAayOK (pa3bl HA 7, MPU OTPAKEHUU OT
MOBEPXHOCTU KJIMHA C TOKa3aTesieM MPeIoMIICHUS, OOJbIINM,
4YeM y OKpyXKaroled cpelnbl, TO O3TO IKBUBAJICHTHO

o A
AOIIOJIHUTCIIbHOU PA3ZHOCTHU X014 E .

A:(AD+DC)n—(AB—&J; n(AD+DC)=-2M.
2 Ccosr
sini (1.11)
AB = 2hntgrsini; —=n; ED =h,
Sinr

oTkyna A=2hncosr + % ,

N3 mocienHero BbIpaXKEHUS BHUIAHO, YTO OITUYECKas
pa3HOCTh X0Ja A sABysieTcss PyHKIMEH JIUIb TOJIIMHBI KJIWHA B
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Touke majeHus Jyda. CremoBaTenbHO, HHTEPPEPEHIIMOHHBIC
MOJOCHl HMMEIOT PAaBHYI0 OCBEHIEHHOCTh BO BCEX TOYKAX
MIOBEPXHOCTH, COOTBETCTBYIOIIMX OJWHAKOBBIM  TOJIIMHAM
wiéHku. OTciola M Ha3BaHUE HWHTEP(PEPEHIIMOHHBIX MOJ0C
NOAOOHBIX KapTUH — UHmMepphepeHuuoHHble NOaA0Chl PAGHOU
monuwiunel. VIHBIMM CIOBamMH, TIOJIOCBl PAaBHOM TOJIIVHBI
NPEACTABISIOT COOOM TIEeOMETPUYECKOEe MECTO TOYEK, TJie
CXOJSTCS 6ce MyYKH CBETA, MPOUIEAIINE OJHY U Ty K€ TOJIIUHY
kinHa. Heo0XouMoO OTMETUTh, YTO JIOKAJTM30BaHbl 3TH MOJIOCHI
BOJIN3H MTOBEPXHOCTH KiuHa Ha miockoctu OF (cm. puc. 1.2).
Hptoron HaOmogan wuHTEP(EPECHIIMOHHBIE TIOJOChl PaBHOM
TOJNIIMHBI B  BO3AYIIHOW TMPOCIOWKE MEKAY IUJIOCKOM IIO-
BEPXHOCTBPK) CTEKJSIHHOW IUJIACTUHKM W IUIOCKO-BBIMYKJIIOW
JIMH30M, TIPUKATON K TUIACTUHE BBIMTYKJIOW cTopoHou. UHTEpde-
PEHIIMOHHBIE TOJOCH UMeNH (HOPMY KOHIEHTPUUYECKUX KOJIeIl.
OHu nony4wiu HazBaHue xoney Hvromona. Cxema HaOIIOACHUS
KOJIell okasaHa puc. 1.3.

/
Q«
&
Y k)
Puc. 1.3

[Imocko-BeINyKJasg JdUH3a OOJBLIOTO paguyca KPUBU3HBI
IPUKUMAECTCS BBITYKIIOW CTOPOHOU K IJIIOCKOM IUIACTUHKE.
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TonmpHa BO3AYIIHOM MPOCIONKH N MEX Ty IIaCTHHON 1
chepruecKkoll MOBEPXHOCTHIO JUH3BI YBEJIMYUBACTCS OT TOYKHU
UX CONPUKOCHOBEHUA K KpasM JIMH3bl. MecTa OIWHAKOBOU
TOJIIMHBI CJIOSI BO3JYyXa PACIIOJNIOXKEHBI IO KOHIEHTPUYECKUM
OKPYKHOCTSIM.

Ilycte Ha  JMH3Y  HOPMaJbHO  TAJAET  IYYOK
MOHOXPOMaTHUYECKOTO cBeTa. CBETOBBIE BOJIHBI, OTPAXKEHHBIE OT
BEPXHEM W HWXKHEW TPaHULl BO3IYLIHOM  IPOCIIOUKH,
uHTeppepupyroT Mexay cobol. B ompaowcennom ceeme
UHTEpGEPUPYIONTUE BOJHBI CO3/IAI0T KapTUHY YepeayIOIIUXCs
KOHI[EHTPUYECKUX CBETJBIX U TEMHBIX KOJICI] C TEMHBIM MSITHOM
B IIeHTpe (B MPOXOAIIEM CBETE B IIEHTpe OyaeT HaOIroAaThCs
CBETJIOE IISATHO).

[Ipy HOpMAJIBLHOM TAJICHUU CBETA ONTHUYECKAs PAa3HOCTh
xoxa A IByX BOJH, OJHA U3 KOTOPBIX OTPAXAETCA OT BBIMYKIIOU
MOBEPXHOCTU JIMH3bI, Jpyras— OT BEPXHEW IIJIOCKOCTHU
MJIACTHHBI, ONIpeesieTcs o hopmyie

A=2hn+%, (1.12)

rae h — TommmHa BO3myIIHOrO 3a30pa; A — [JMHA BOJIHBI
MAJAK0IIEr0 CBETa B BaKyyme; N — MOKa3areib MPEIOMIICHUSA
npociouku; A/2 — JONOJHHUTEIbHAS Pa3HOCTh  XOJa,

BO3HUKAIOIIAsI TP OTPAKEHUU CBETa OT ONTHYECKH OoJiee
IJIOTHOU cpeAsbl (B JAHHOM Cllydae OT IUIaCTHUHBI).

B 3aBucumMocTH oT h onTudeckas pa3HOCTh Xo1aa A MOXKeT
COZIepKaTh YETHOE  WJIM HEYETHOE YHUCJIO TMOJYBOIH. ITO
OPUBOJUT K TMOSABJICHUIO B OTPAKEHHOM CBETE€ JMOO
UHTEP(PEPEHIIMOHHOTO MaKCHUMyMa (CBETJIOrO KOJbIa), JU00
MUHMMYyMa (TEMHOT'O KOJibIla). YUYUThIBas, 4YTO B BO3ayxe N =1,
u3 popmysl (1.12) momyyaem:

2h + A =2k A — YCJIOBHE MaKCHUMYyMa,
2 2
N N (1.13)
2h + Cl (2k +1) > — YCJIOBHME MUHUMYMA,
rae k=1, 2, 3, ... (eciu x€ MPOCTPAHCTBO MEXIY JUH30U U

CTECKJISIHHOM IIACTUHOM 3aMOJIHEHO BEIISCTBOM, TO ONTHYECKAs
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pasHOCTh XoJa Oepercs ¢ Y4eTOM ITOKAa3aTess MPEIOMIICHHUS
ATOI0 BEIIECTBA).

W3 ypaBuenus (1.13) ciemyer, yro TodmmHA 3a3opa h,,
COOTBETCTBYIOIAS K-My TEMHOMY KOJIBIlY, paBHa

M
h =k (1.14)

[TomyyaeM COOTHOILIEHHE, CBS3BIBAIONIEE TOJIIMHY 3a30pa
h., panuyc kpuBu3HbI R u pamuyc k-ro komisma ry . 13 puc. 1.4
uMeeM
r2=R?*—(R—h)?=2Rh —h’
k K K Tk
[TpuauMas Bo BHUMaHUeE, 4To 2R »hy, monyyaem
r2

) =§. (1.15)

13 cootnomenwuit (1.14) u (1.15) ciaenyeT BeIpakeHUe s
pannyca K-ro TeMHOTO KOJIbIla

r =vkRL, (k=0,1, 2...). (1.16)

HecnoxxHo nmoJiyduTh MOJ0OHOE BBIPAXKEHHUE ISl CBETJIBIX KOJIEI
B OTPaXEHHOM CBETE

ro=y(K-1U2R, =1,2.). (1.17)

WuTepdepeHnno MOxKHO HAOMIOIAaTh U B MPOXOJSIIEM
cBeTe (MpU BTOM TMOTEPH TMOJYBOJHBI HE HaOIIOAA0TCs).
[ToaToMy onTHuYeckass pa3HOCTh XOJa HJsi MPOXOASIIET0 U
OTPa)KEHHOIO0 CBeTa OyJeT OTJIWYaThbCs Ha M2, T. e.
MakCUMyMaM  HMHTepdepeHInun B OTPOXEHHOM  CBETE
COOTBETCTBYIOT MUHUMYMBI B IPOXOJIAIIEM, 1 HA000POT.

U3 coortromenns A =2hncosr+A /2 CIEYET, UTO IS
OJHOPOJHOM TJIOCKOMAPAJUIEIbHONW IUIACTUHKHU PA3HOCTh XOJa
MOXET MEHSIThCS TOJIBKO B COOTBETCTBHHM CO 3HAYEHHEM yTIJia
npejoMiIeHus I, T.e. Jy4d, HUMEIOIIHME OJIMHAKOBBIM HAKJIOH,
OynyT JnaBaTh OJIHY M Ty K€ Pa3HOCTh Xojda. Tak Kak Iy4Ku
ceera 1' m 1" mapamnensusl (cM. puc. 1.4), To B 3TOM ciy4ae
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rOBOPAT, YTO MHTEpPEpPEHIIMOHHAA KapTHUHA JIOKAJIM30BaHa Ha
oeckoneuHoctH. [lapannensubie nyuku 1' u 1" coenuusitorcs B
T. O; dokanpbHON IJIOCKOCTH JIMH3BI JI; B TO e caMOe MECTO
OpUAYT U BCAKUE Jpyrue My4dkKH, NapauieabHble SA (gaHbI
OYHKTUPHON JnuHMEH). [[aHHbIE MHTEPPEPECHIIMOHHBIE MOJIOCHI
HA3bIBAIOTCS  UHMEPPEPEHUUOHHBIMU  NOJIOCAMU  PAGHO20
HAaKI0HA.

Puc.1.4

Yron r MOXEeT NMPUHUMAaTh BCEBO3MOXKHBIC 3HAYCHUS, €CIIH
UCTOYHHUK CBETAa NPOTSHKEHHBIA U MUMEET KOHEYHBIE YTJIOBBIE
pa3Mepsbl. [IpakTuyeckn 3TO MOXKHO OCYIIECTBUTh, MOMECTHUB
OPOTSIKEHHBIM UCTOYHUK CBETA B (DOKAJTBLHOW MJIOCKOCTH JIMH3BI,
KOTOpass Kak Obl yJajseT HUCTOYHUK CBETa B OECKOHEUHOCT.
JIunza mepeHocuT o0JacTh JIOKAIM3AIMU U3 OCCKOHEUYHOCTH B
(OKAIbHYIO IIJIOCKOCTh, ONTHUYECKH COMNPSDKEHHYIO C Oecko-
HEYHO YJAJIEHHOM IUIOCKOCTHIO. POJIb TMH3BI MOKET UTpaTh IJias,
AKKOMOJIUPOBAHHBIN HA OECKOHEYHOCTh. B 3TOM citydae mosiochl

PAaBHOT'O HAKJIOHA JOKAIM3YIOTCS HAa CETYATKE TJa3a.
PaccmoTrpum  Oosiee  moJapoOHO oOpa3oBaHue
MJIOCKOTAPAIIIIETLHON TUIACTUHKON MHTEPEpUPYIONTUX MYyYKOB
ceeta (puc. 1.5). HaTepdepenuuss Bo3HUKaeT Onarogaps
CJIOKECHUIO JIyYeH, OTPa3UBIIMXCS OT BEPXHEW U HWKHEH
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MMOBEPXHOCTEW IUIACTUHKU P. byleM cuuTarh, 4TO IJIACTUHKA
MpO3pavyHa, UMEET MOKA3aTENb MPEJIOMJIEHUS N U HAXOAUTCS B
BO3JlyX€, IOKa3aTelb MPEJIOMICHHUS KOTOPOro ¢ OOJIBIIUM
npubimKeHneM paBeH enuuuie. Ilydoxk mamaronux Ha
MJIACTUHKY P KOorepeHTHbIX Jydyed | m 2 mox yriaom o u
NPEJIOMIISIONIMXCST  TMOJ] YIJIOM [3 HCHOBITBIBAET YaCTUYHOE
OTPaXCHUE HA BEPXHEM W HWKHEUW €€ IIOBEPXHOCTAX, B
pe3yJibTaTe Yero B OTPAXKEHHOM CBeTe MHTepdepupyroT ayun 1’
u 2', a B mpoxojsmem —ayuu 1" u 2",

1!!

Puc.1.5

JInsi KOJIMYECTBEHHOTO pENIeHUs 3ajadyd  HEeoOXOIUMO
HAaWTH PA3HOCTh XOJa IS KaXJIOW mapbl HUHTEP(EPUPYIOMIUX
JyYEN.

PazHocTh xoma miist myden 1’ u 2' onpenensiercst pa3HOCThIO
JUTMH ONITUYECKUX MyTEeH, BO3HUKAIOIINX MPU IBUKEHUU (PPOHTA
naznatorieit BosiHel AD oT Touku 4 Ha mytu ABC no touku C st
ayda 1 u ot Touku D go touku C jms nyya 2. [lox ontuueckoi
JUIMHOM  TyTH  TOHHMMAEeTCsl  NPOU3BEJAEHUE  OOBIYHOU
(reoMeTpUYECKOM) €ro JJIWHbBI W aOCOJIOTHOTO TOKa3aTess
NPETOMIICHUS CPEBI, A1l KOTOPOUM MPOU3BOJAUTCSA BBIYMCIICHUE.
[IpuHSB BO BHUMaHKE, YTO MOKAa3aTeNb MPEIOMIICHUS TICHKH N,

JUISL pa3HOCTH Xoj1a Jiydent 1’ u 2' 3anumem
A=n(AB+BC)-CD. (1.18)
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d
13 pucyHka BugHo, uro AB+BC=2A4B, AB =@, rIe

d — rommuua mwienkn, CD=ACsino, AC=2AE. Ho AE=dtgp.

. 2nd .
CnenopaTensHo, CD =2dtgBsina=——sin’pB, nana pasHoCTH

cosf3
X0Ja 1moJjriygyacm
2nd 2nd .,
A= — sin“f (1.19)
cosp  cosP
58] 041
A=2nd cosp. (1.20)
Ortou PasHOCTH X0J4a COOTBCTCTBYCT PA3HOCTDb (1)213
2T
Ap= n A (1.21)

OmHAako ecid yd4ecTb, 4YTO MPH OTPAKEHUH CBETOBOM
BOJIHBI OT 0oJiee TUIOTHOM Cpeapl Ha BEPXHEW MOBEPXHOCTU
MJIACTUHKY BO3HUKAET JIOMOJHUTENIbHAsA (a3a, paBHas T, TO JJIs
pa3HoCTH (ha3 CIaeayeT 3aIucaTh

27
NWPXA—W. (1.22)

Jns uHTEepdEepeHIIMM B OTPAKEHHOM CBETE€ YCIOBHUE
MakcuMyma uHTepdepeHuu aydeit 1’ u 2’ Oyaer onpeaensThes
PaBEHCTBOM

Ap=2mn (1.23)
/i€ NOpsAI0K MHTep(hEepEeHIIMOHHONW KapTUHBI M=1,2,3 ... .

[TpupaBHuMBas mpaBble yacTu ypaBHeHu# (1.22) u (1.23),
JUTs1 Pa3HOCTH XO/J1a MOJy4aeM yCIOBUE MaKCUMyMa

A_=2ndcosp =(2m +1)% (1.24)

Takum o0Opa3zoMm, MakCUMyMbl CBETa OYyJIyT UMETh MECTO
IUIsl pa3HOCTH XOJa MHTep(PEpUPYIOIMUX JTyueld, paBHON HEYeT-
HOMY YMCIIy MOJIYBOJIH.
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Hnsa nyuen 1" u 2" pazHOCTH X0Ia Takke ONPEHEIACTCS
dbopmyioit (1.20). Ho Tak kak npu mMpoxXOxkKIACHUM CBETA yepes
IUICHKY CKadyka ¢a3pl Ha T HE MPOU3OUIET, YCIOBUEM
MakCcUMyMa WHTep(EepeHINr IS dTUX Jy4el B MPOXOJSIIEM
CBeTe OyJieT

A
A =2ndcosB=2m—
. p > (1.25)

T.€. MAKCUMYMBI CBeTa OyAyT UMETh MECTO B 3TOM Cliydae Iis
Pa3HOCTH X014, PABHOM YETHOMY YHCIIY MTOJIYBOJIH.

Takum oOpazom, wuHTEpDEPECHIIMOHHbIE KApTUHBI B
OTPAXKEHHOM U MPOXOASIIEM CBETE B OTHOIIECHUHU PACIIOIOKEHUS
MaKCHMMYMOB Ha CIEKTPaJbHOM KpHUBOM OyIyT B3aWMHO
JOTIOJTHUTEILHBIMH.

OctraHoBuMCsT Ha  OJHOM  MPWIOKEHUHW  SBJICHUMN
uHTEpPEpEHIMU, 3HAYEHUE KOTOPOTO 3a IOCIEIHEEe BpeMs
CUJIBHO BO3POCIIO. Peub mOHAET O HAHECEHWU TOHKHUX
JTUAJIEKTPUYECKHUX MIIEHOK HA ONTUYECKUE MTOBEPXHOCTH C LETBIO
u3MeHeHus: koddduuueHta orpaxenus. Ilpu sToMm Moryr
pelmaTbesi CIEAYIONNE JBE AUAMETPAIBHO MPOTUBOIOJIOKHBIE
3a7a4u:

1. IIpocBeT/jieHMe ONTHKH, KOTJAa MPOUCXOIUT CBEICHHUE K
MUHUMYMY  KO3(pUIIMEHTa  OTpaXEHHsT  Ha  KaxkJou
MOBEPXHOCTH.

2. TlosryyeHne BBICOKOOTPAKAIOIMIUX UHTEP(PepeHIUNOHHBIX
CJIO€B, KOT/a HA CTEKJIO HAHOCAT pPsiJ IUIEHOK C OJWHAKOBOU
orntrueckor TonmuHOUM (Njli=A/4), HO pa3HBIMHU MOKa3aTEIIMU
MPETOMIICHUS; MEXKIY ABYMS CIOSIMU JUAJICKTPUKA C OOJBIIUM
MoKa3aTeyieM MPEIOMJICHUS] TOMEIIAIT CJIOW AUAJIEKTPHUKA C
MaJibIM [OKa3aTesieM MPEIOMIICHUS.

Ecnu o6paser miieHKH pacnoyiokeH moja yriaom 90° k
CBETOBOMY JIyuy, TO cosp B dopmynax (1.24) u (1.25) moxer
ObITh TPUHAT paBHBIM enuHulle. ['paduyeckoe nzo0Opa)keHue
pacrpesieficHUsi MHTEHCUBHOCTE B OTpaxkeHHOM |, wu
npoxoxsuieM lg cBere gano Ha puc. 1.6. IlepBbiii MakcumMyMm B
OTpaXEHHOM CBeTe OyIeT HaOII0AaThCS IPH PA3HOCTH XoJa A/2,
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a B MPOXOJSIIEM CBETE — MPHU Pa3HOCTH XoJa A. B oTpakeHHOM
cBeTe MHTEep(EpeHIUS MMEET OTUYETIMBBIH KOHTPACTHBIA BHJI,
TaK Kak 3/1eCb UHTEPPEPUPYIOT JTy4YH paBHOM MHTEHCUBHOCTH.
Kak cnencrBue, B MUHUMyMax OyJeT MNPOUCXOAUTH IOJHOE
rammenue  cBeta.  HaoGopoT, B  mpoXoasiieM  CBETe
uHTepdEepeHIIMOHHAsT KapTUHa OyJeT MeHee KOHTPACTHOM,
TaK Kak MHTEPpPEPUPYIOT JIydH HEPABHON MHTEHCUBHOCTH.

Eciu pganee yuyectnb
ypaBaenue (1.25), ToO

npu MOCTOSIHHBIX
napamerpax n u d
MOXHO, BApbUPYS

JUIMHY  BOJIHBI ~ CBETa
A, HaOmoaaTh HHTEp(QE-
PEHIIMOHHYIO KapTUHY C
pPa3IUYHBIMU  TIOPSAKA-
MU HHTephEepeHIINH m
Ha CIIEKTPaTbHBIX
KPHBBIX TSt
kKod(pduimeHToB  oTpa-

I r
JKEHUS R= m WJTH
Puc. 1.6 0

_ _d
MIPOITYCKAHUS T= 1
0

lo — MHTEHCHUBHOCTbD MAIAIOIIETO Ha MJIEHKY CBETA.

Ha puc. 1.7 B KauecTBe TmpuMepa NPHUBEIACHO
CIIEKTpaJbHOE pacrpenesieHne KodpduienTta nponyckanus T,
% mis ciost CdTe.

W3 Teopuu U3BECTHO, YTO KOHTPACT HMHTEPHEPEHIIMOHHOMN
KApPTHUHBI JJI1 HEMOTJIOMIAOIIEH TUIEHKU

F—I_ = (1.26)
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roe |, ®w | — HUHTCHCHBHOCTH CBE€Ta B MaKCUMyM¢E H
MuHMMyMme, T u T. —
COOTBETCTBYIOIIINE K03 (- TY% A
(bULIUEHTBI nponyckanus, 9 /0
CBsI3aHHBIE C KOA(PPUIIEHTOM
OTPaKCHUS COOTHOIICHIHEM R0 -
2

r=CE

1-R) 60 -

N3 (1.27) mocne mpocThIx
anreOpandeckKux 40
npeoOpa3oBaHuil  MoJydaeMm
ypaBHEHUE

Jr-1 20

R=Tr+1 B

' >
L0 20 ) MM
Puc. 1.7

C npyroi cTOpoHBI, Ha OCHOBaHUHU (popmyIibl DpeHes
3alIMChIBAEM COOTHOIIEHUE MEXIY KOI(PHUIIMEHTOM OTpa)KeHUS
M TIOKazaTejieM IIPeJIOMJICHUS IS  HEMNOTJIOWIAIOIIeH Wiu
C1a00MOTJIONIAOIICH TIJICHKH TP HOPMAJIbHOM MaJICHUM CBETa

n-1Y\
R —(mj . (1.29)

[TpupaBuuBas mpaBbie yactu ypasHenmii (1.28) u (1.29),
nocje anredpandyeckux MpeoOpa3oBaHUN MOJy4aeM IPOCTOE
KBaJpaTUYHOE yPaBHEHWUE [UJI OMNPEICICHHUS IOKa3aTells
IPETOMIIEHUS TUICHKH N:

I
n° —2n Imf."x +1=0 (1.30)
min
W3 ycnoBus MakcuMyMa i1t UHTep(EepEeHIIMOHHON KapTH-
HBI B TmpoxonsmeM cBete (1.25) i onpeneneHus TOJMITUHBI
IJICHKH TToTydaeM hopMyTy
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g=mA 3
=—= 131
2n 2 (1.31)
[Mopsaok uHTEPhEPEHIINN OMPEAEIACTCS COOTHOIIIEHHEM
m=—"2—) >}
1M m+1 s (132)
7\’m _ ?\‘m+1 '
rme A, W A, — JUIMHBI BOJIH JBYX COCEIHHX SKCTPEMYyMOB

(MakcuMyMOB WM MUHUMYMOB). [Ipu sTomM st m Oepercs
OnmvKkaiilee IeJ0€ YHCIIO, €CIHW pacuyeT MO0 MPUBEICHHOU
dbopMyJie 1aeT ApoOHOE 3HAUCHHUE.

1.3. Humepghepenyuonnvie cxemot u npudopul

MoskHO ObL7I0 OBl HAOMIOAATH UHTEPPEPEHITUIO, TTPOITYCKas
CBET, PACHPOCTPAHSAIONIMICA OT MPOU3BOJBHOIO HCTOYHHUKA,
yepe3 JABE 1IN B HEMPO3padyHoOM sKpaHe. OJHAKO MpU Majou
IPOCTPAHCTBEHHOM KOTE€PEHTHOCTU MAJAIONIEH Ha IIEId BOJHBI
Ny4YkKd  CBETa, MpOUIEAIIME  4Yepe3  IeNd,  OKaKyTCA
HEKOTEPEHTHBIMH M UHTEep(PEpeHIIMOHHAsT KapTUHA Oyner
OTCYTCTBOBATb.

Jlo nmnosBieHuss Ja3epoB BO Bcex mpubopax s
HaOMI0IeHUsT UHTEPGEPEHIIMM CBETa KOTEPEHTHBIE IYyYKH
NoJIy4dalid pa3fej€HueM U MOCIEIYIOIMNM CBEAEHUEM CBETOBBIX
Jydei, UCXOASAIIMX W3 OJHOTO M TOr0 € HCTouHMKa. Ha
OPAaKTUKE 3TO MOXHO OCYIIECTBUTh C IOMOIIBIO 3KPAHOB,
mienei, 3epkan u  npeidomsisitommx Ten. FOHr, Hampumep,
nonyumn B 1802 romy wuHTepdepeHUMIO OT ABYX IIEJIEH,
YBEIIMYHUB MPOCTPAHCTBEHHYIO KOT€PEHTHOCTh IMAJAIONIET0 Ha
eI CBETa, MPOIMYCTUB MPEABAPUTEIBLHO CBET  uepes
HEOOJIBIIIOE OTBEPCTUE B HEMPO3PAYHOM DKpaHE.

Cxema »HKcmepuMeHTa Obuta crenyromeir (puc. 1.8).
M cTOYHUKOM U3ITyUCHHUsI CITyXKUja SIPKO OCBEHIEHHAS MIETb S, OT
KOTOpPOW CBETOBas BOJIHA Tajajia Ha JIB€ y3KUE PaBHOYAAIEHHbBIC
menn S; U S, IeKaIue B TUIOCKOCTH, MapajuIeIbHON menn S.
B sTOoM cnydyae OHM WUrpagud pojib KOTE€PEHTHBIX HCTOYHUKOB
cBera. HTepdepeHimonHas kapTuHa HaOI0nanach Ha HKpaHe
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B obOmactu BC, To ecTh B 007acTH MEPEKPHITUS CBETOBBIX
Ty4KOB.

3agonro g0 FOnra, B 1865 roay, aHaTOTUYHBIN OTBIT OBLI
nocrasieH ['pumanbau. OgHako B ombiTe | pumanbau CBET OT
COJHIIa TajaJl HEMOCPEACTBEHHO Ha IICIU S m S,
JononuutensHOM mienu S He ObLto. Ilpu Takoil moOCTaHOBKE
OMbITa UHTEPPEPEHIIMOHHBIE TOJIOCHI TOJy4aThCSd HE MOTJIH,
BBU/y 3HAUUTEIIBHBIX YTIIOBBIX pa3zmMepoB ComHIIA.

Puc. 1.8

O®penenb B 1816 romy mokaszai, 4ro, UCMOJIb3Ys U3IYyUYCHUE
OJIHOTO JIMIIb aToMma (WU TPYHIbl aTOMOB), MOKHO TOJYYUTh
CUCTEMY BOJIH, KOTOpBIE€ Takke OyIyT KOT€pEeHTHBIMHU. ITa
cxema MOTy4uiIa Ha3BaHUE ounpuszma Openensd
(puc. 1.9).

bunpusma ®OpeHens 5 COCTOUT U3 ABYX CTEKIJISTHHBIX
OpU3M C MalbIMU TPEIOMISIONIMMU yriamMu 0, UMEIOIUMHU
o0myt0 TpaHb. VCTOYHHMKOM CBE€Ta CIYXXHUT Y3Kas Ieinb 2,
pacIoNoKEHHAs] MapaJIETbHO peOpy TYNOro yria OMOpU3MbL U
OCBeIlacMasi MOHOXPOMAaTHYECKUM CBETOM OT MCTOYHMKa 1. B
pe3yJbTaTe MpeoMIICHUs Jydeil B OUIpu3Me 00pa3yroTcs NBE
KOTEPEHTHbIE BOJIHBI, KakK Obl HCXOJAIIUE OT MHUMBIX
KOT€PEHTHBIX UCTOYHUKOB 3 U 4. DTH BOJHBI NEPEKPBIBAIOTCH,
o0pa3yst 30Hy uHTepdepenunn. MHTEepdepeHIIMOHHAs KapTHUHA
HaOII0/1aeTCsl HA dKpaHe 6, 32 KOTOPBIM PaCMoOJIOKEHA JIMH3A 7.
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Pe3ynpTaT crnoxxeHus koyieOaHui, MPUXOIAIMNX B TOUKY P
skpaHa 6 (puc. 1.10) oT KOrepeHTHBIX HCTOYHHUKOB 3 u 4,
3aBUCHT OT ONTHYECKOW Pa3HOCTH XOJa A, paBHOM B Cllydae
Bakyyma: A =Xx;—xj.

3 - v +in
A L A
~ o — o / 0
S-S e ‘— LO_  _
\ 4 y A / < —4
< —2)\

Puc. 1.10
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Ecim B ToYkax MpOCTpaHCTBA KOTEPEHTHBIE BOJIHBI
OKa3bIBalOTCA cUH(Ma3HbIMH (O0=27tm), T.€. Ha ONTHUYECKOU
Pa3HOCTH XOJa YKJIAJbIBA€TCS I1I€JI0€ YHCJIO [JIMH BOJH
A =mlo=2m(Ao/2), TO pe3ynbTHpYIOIICEe KOJICOaHHE HWMEET
HAauOOJBIIYI0O  aMIUIUTYyAy  (MakCUMyM  HWHTEHCHUBHOCTH).
HamnpoTus, B TOUKax MpoCTPaHCTBA, AJI1 KOTOPBIX

A=(2m+1)(Ao/2)

(Ha ONTHYECKOMN Pa3sHOCTH XO0Ja YKIIaJbIBACTCS HECUYETHOE YHUCIIO
JUTMH TIOJIYBOJIH, W Hajararolrecs BOJHBI NPOTHBO(MA3HBI),
Ha0II0Tal0T MUHUMYM HWHTEHCHUBHOCTH. 3aecb m =0, 1, 2 ... —
NOPS0K UHTEPPEPEHIIMOHHOTO MAKCUMYyMa UM MUHUMYMA.

Onpenennm paccTosHue MEXTY COCEIITHUMHU
UHTEep(PEPEHIIMOHHBIMU TIOJIOCAMH HJIM, KaK HHOTAa TOBOPST,
IIUPUHY UHTEPPEPEHIIMOHHOM MOJI0CK. OTMETUM, YTO IO STUM
MBI OyJIeM TOHUMAaTh PAaCCTOSTHUE MEXK]Y CepeIMHAMU COCEIHUX
MAaKCUMYMOB WJIM MUHUMYMOB. [Ipy MallbIX yriax OTKJIOHCHUS
0L CIIPaBEJJIMBO COOTHOIIICHUE

A _OP

2d |

Ho tak kak A = mlgu OP = mb, To

mi, _ mb

2d |

WM ¢ y4eToM Toro, uyto 2d=dy,
Al
b=—.

r (1.33)

0

Ha puc. 1.29 uzobpaxxena nurepdepeHIioHHas KapTUHa,
NOJTy4YeHHAasi OT MOHOXPOMATHUYECKOTo u3nydeHus. [Ipaktuuecku
10001 UCTOYHUK AAET CBET C ONpeAeIEHHBIM UHTEPBAJIOM JUIUH
BOJIH. BONHBI ¢ pa3nuyHBIMU JJIMHAMH OOpa3ylT CBOIO
UHTEP(PEPEHIINOHHYIO KAPTUHY, MOJ0KEHNUE KOTOPOH 3aBUCHUT OT
JUIMHBI BOJHBL. MakcuMyMbl 0oJjiee KOPOTKHX (PHUOJIETOBBIX
ay4deit (A=0,4 MkM) OyIyT pacmloJIOKEHBI OTMKE K LIEHTPY, YeEM
MaKCUMYMbl HauOoJiee JJIMHHBIX KPACHBIX BOJH (A=0,76
MKM). B cepennne skpana mpu M=(0 MakCUMyMbl BCEX I[BETOB
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COBMAIYT, LEHTPAJbHBIH MakcUMyM OyAeT Oenblil, clerka
OKpAIIIEHHBIA MO KpasiM, MAKCUMyMbI MIEPBOTO mopsiaka M=1 u
T. 1. OyAyT pa3joKeHbl B CIEKTP, MAKCUMYMbI 00J€€ BBICOKHX
MOPSIIKOB OYIyT IEPEKPHIBATHCS.

UéTkas nHTepPepeHIIMOHHAs KapTUHA HAOII0MaeTCs TS
JAHHOTO M-TO MaKCUMyMa IIPH YCIIOBUM, YTO CIEKTPAIbHBIN
WHTEPBAJI JJIMH BOJH HCTOYHUKA CBETA

)
AU
m

KoHeyHOCTh MIMPHUHBI IIEJIHM HCTOYHMKA IIPUBOIUT K
YMEHBIIICHUIO  PE3KOCTH  MHTEeP(PEPEHIIMOHHOW  KapTHUHBI
BCIICJICTBHE TIEPEKPBIBAHUS DJEMEHTApHBIX HHTEpEpCHITH-
OHHBIX KapTHH, KOTOpPHIE BO3HHUKAIOT OT pPa3HbIX 3JIEMEHTOB
menu. Kaptuna Oyjaer emé a0CTaTOYHO OTYETIMBOM, €CIHU
IMUPUHA HACTOJIBKO Mayla, YTO CJIBUT HHTEPHEPECHIIMOHHBIX
KapTUH OT KpaHUX 3JIEMEHTOB IIEIN HE IPEBBIIIACT 10JI0BUHDI
IITUPUHBI HHTEPPEPESHIIMOHHOM MOJIOCHI.

Hemonoxpomamuunocmo CBETa TIPUBOJIAT K
MOCTEIICHHOMY Pa3MBbITHIO TMOJOC 1O Mepe YAAJICHUs OT
HEHTPAJILHOI0 MaKCMMyMa. ODTO CBSI3aHO C TE€M, YTO IMIUPHUHA
noJIOChl  AX~A, TO3TOMY TMpH HAJUYUU CIIEKTPaIbHOTO
uHTepBana AA MaKCUMYMBbI OJHUX JJIMH BOJH OyAyT MOCTEIIEHHO
HaKJIQJABIBAThCSI HA MUHUMYMBI IPYTHUX JIJTUH BOJIH.

Pa300péM 1mama3oH UIMH BOJH OT A 0 A+AA Ha
MHOXECTBO Tlap OECKOHEYHO Y3KHUX CIEKTPaAJbHBIX JIMHUM,
HaXOJAIIMUXCSA II0 IIKajle JUIMH BOJH Ha paccTOoSHUH AM/2.
YcnoBueM UMCUE3HOBEHHUSI HWHTEPPEPEHIIMOHHBIX TMOJOC IS
KaKJIOM TaKOM Maphl SBJISIETCA HAIOXKEHUE MaKCUMyMa TMOpsaKa
m JI1 JUIMHBI BOJIHEI A +AN2 Ha MUHHAMYM TOT'O € TMOpsAAKA
JuIs JUIMHEBL BONHEL A . CiteoBarensro, (A +AM2)m=(m+1/2)L ",
Otkyna moiydaem M=\ /AMMAN, wma  Ad=Am. Taxum
o0pa3om, yeM 00j1ee MOHOXPOMATHYEH CBET, TEM 00Jie€ BHICOKHUE
OPSAKK HHTEepdEPEHITMHU M TOCTYITHBI HAOIIOACHUIO.

B coBpeMeHHOU TexHUKE U (PU3UYECKOM HKCIEPUMEHTE
JUIE  TPOBEJACHMS  MPEIU3HUOHHBIX  M3MEPEHUM  ITUPOKO
UCIIONB3YIOT MHTEepPEepoMeTphl, paboTa KOTOPHIX OCHOBAaHA Ha
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SABJICHUU HMHTEPPEPEHIIMA KOTEPEHTHBIX CBETOBBIX BOJIH,
MPOLIEAIINX PA3HbIM ONITUYECKUM ITYTh.

N3Bectubl uHTephepomerpsl Kamena, MaiikenbcoHa,
JluHHMKA U 1.

Tak >xe Kak U BO BCeX HMHTEPPEPEHIIMOHHBIX CXEMax, B
uHTEphepomMeTpax KOT€PEHTHBIE ITy4YKHU MOJTy4ar0TCA
PaCWICHEHHEM CBETOBOIO IydKa OT OJHOIO MCTOYHHUKA HA JIBE
4acTH ¢ MOCEIYIONIeH BCTpeue nx B MecTe HHTEphEepEeHITUN.

W3meHeHuss MONOXKEHUNW UHTEP(EPEHIIMOHHBIX MHUHU-
MyMOB W MaKCUMyMOB B 30HE HUHTEpPHEpPEHIUHU TO3BOJSIOT
MOJy4aTh C BBICOKOW TOYHOCTHIO 3HAUYECHUS MAPAMETPOB CPEIBI,
yepe3 KOTOPYO PaCpOCTPAHSAIOTCS KOTEPEHTHBIE ITYUKHU.

Puc. 1.11

PaccMmotpum ooiee OJPOOHO HHTEPHEPOMETP
MaiikenbCcoHa, KOTOPBIA MPUMEHSIETCS I UCCIEAOBAHUSA KaK
BPEMEHHOM, TaK U MPOCTPAHCTBEHHOW KOT€PEHTHOCTH.

[IpunnunuanbHas cxeMa UHTepdepoMeTpa MpHUBEACHA Ha
puc. 1.11. CBer uCTOYHHMKA S C TOMOIIBI CBETOACIUTEIHHOMN
iacTuHel 3, umernie kodddunuent orpaxkenus R = 50 %,
pasnensercs Ha aBa nydka. Jlyd I orpaxkaercs ot 3epkana I,
OpOXOAUT 4Yepe3 IUlacTUHY 3 B HampaBieHuu ['. Jlya I
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OTPAXKAETCSA 3€PKAIIOM 2, YCTAHOBIIEHHBIM MEPNEHAUKYIAPHO K
3epkany 1, U mociie OTpaKeHUs MIACTUHOW 3 pacrnpoCTpaHsaeTCs
B HanpasieHuu II'. Ecnu 3epkano 2 u uzodpaxxkenue 3epkana 1 B
miactiHe 3 (IJIOCKOCTh 1') mapajuielibHbl, TO MPU OCBEUIEHUU
uHTepPepomMeTpa pPacXOdSIIMMCS TyYKOM CBETa C OCEBOM
cuMMeTpuei HaOmogaeMas UMHTephEpeHIMOHHAsT KapTHUHA
aydeit I'm II' uMmeeT BUA KoJiell (M0JIOCkl PABHOTO HAKJIIOHA). DTH
KOJIbIIa MOKHO paccMaTpuBaTh Kak pe3ysibTaT UHTEepPEepeHIINU
Jy4eil, OTPaXKAEMBbIX OT BO3JYLIHOI'O CJIOS MEXAY MIOCKOCTAMU
1 m 2. Pa3HocTh xoma Mmexnay Jydamu ['m II', KOTOpBIE
BO3HUKAIOT B  pe3yJibTaT€  OTPAXKEHUS  BOJHBI  OT
TUIOCKOTapallIeIbHOTO cjost 1' 2, onpenensercs: GopMyioi

A=2dcos®=2(1,-1,)cos6, (1.34)

rae d=I, — l; — paccrosHue Mexay MmIockocTsAMU 1 U 2, paBHOE
pasHOCTH JiuH Iuted uHTepdpepomerpa. I[loacraBu (1.9) B
(1.34), nonyuum

2d cos6 = mA. (1.35)

Orcroga BUIHO, YTO YMEHBIIAIOIIMMCS 3HAYCHUSM M
COOTBETCTBYIOT YBEIMYMBAIOLIMECA 3HA4YeHUs yriaa 0, T.e.
KOJIbLIa OOJIBIINX PAJUYCOB COOTBETCTBYIOT MEHBIIUM MOPSIKAM
UHTEpPPEPEHIIUN.

Jlyuyu OT TOYEYHOr0 MCTOYHHUKA S PaCXOIATCS aKCHAIbHO-
CUMMETPHUYHO II0J BCEBO3MOXHbIMH yriaamu 0. Ilpu wmamoii
pa3HOCTU X0Ja A Mexay jgydamu I'u II' KoJbla OyayT peaAKUMHU
u Oonpioro guamerpa. C yBenudeHuem A (Hampumep, 3a CUET
nepeMenIeHusl 3epKaja 2) AUaMeTp KOJEl] YMEHbIIAETCA, U HUX
KOJIMYECTBO BO3PACTACT.

B  wuntepdepomerpe  MaiikenbCOHa  OCYIIECTBISETCS
UHTEPPEPEHLNs JIBYX MOHOXPOMATUYECKUX BOJH OJMHAKOBOU
4acTOThl. Takue BOJHBI MO OMNPEIEICHUI0 UMEIOT OECKOHEUHYIO
IPOJOJDKUATEIIBHOCTE BO BpeMeHH. O4YeBUIHO, YTO B IIPUPOAE
OHM He cymecTBytoT. [loaTomMy Ha mnpakTUke HaOIOgaeTCA
uHTEephEpeHIIUs] KBa3UMOHOXPOMATUYECKUX BOJH. Takue BOJHBI
MOXHO TMOJIYYUTb B pEe3yJIbTaTe PA3JCICHHUS OJHOW U TOM XKe
BOJIHEI Ha JaBe dYactd. OpgHAkKo TIIOJHOM AaHAJIOTUH C
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uHTephEepeHIue  MOHOXPOMATHYECKHX  BOJIH  37eCh  HE
MOJTYYUTCS, MOCKOJIBKY KaXJas U3 BOJIH UMEET KOHECUHOE BpeMs
1
KOT€PEHTHOCTH T = s rae A® — myprHa CIIEKTPA U3ITyYECHUS
(0
MCTOYHHMKA CBETA.

2. JABOPATOPHBIA IPAKTUKYM

2.1. JABOPATOPHAS PABOTA

MN3YYEHUE ABJIEHUA UHTEP®EPEHIIUN
CBETA C ITIOMOIbIO BUITPU3MbI ®PEHEJIA

Hear paboTbl: U3YYUTh SBJICHUE HMHTEPPEPEHINH,
ONPEACIUTh IIUPUHY 30HBI HMHTEPPEPEHINH, MPEITOMIISIIONINIMA
YIoJl OUIIPU3MBI, JJIMHY CBETOBOU BOJIHBI.

IIpubopsl W NPUHAMNJIEKHOCTH: ONTHUYECKAS CKaAMBbS,
HUCTOYHUK CBETa, CBETOMUIIBTD, pa3ABIKHAS Ielb, OUMpPU3Ma
®penensi, coouparoiias IMH3a, OKYJISIPHBI MUKPOMETP.

OIMIMCAHUE SKCIEPUMEHTAJBHOM YCTAHOBKHU

DKCIepUMEHTalIbHAsl YCTaHOBKa coOpaHa Ha ONTHYECKOM
ckambe (puc. 2.1) — MaccUBHOW HaIpaBJISFONICH, HA KOTOPOU
YCTAaHOBJIEHBl PEUTEpPhl C HEOOXOJWMBIMU ONTHYECKUMHU
anemMeHTaMd. Ha OJHOM KOHIIE CKaMbHU YCTAHOBJIEH HWCTOYHUK
ceera 1 co cBetopuiabTpoM 2 W IIeNbi0 3, HA JOPYyroM —
OKYJIApHBIT MHKpoMmeTp 6. Mexay HHUMH T[OMEMIAKTCS:
ounpusma 4 (Tak, 4TOOBI pedpo €€ Tymoro yria ObUIO
napajuieJIbHO IIeJIN) U coOuparomas JuH3a 5.

JIJIs TOUHOrO W3MEPEeHUsl MIUPUHBI MHTEPPEPEHIIMOHHOM
MOJOCEl D W pacCTOSHHUS MEXITy MHUMBIMHA KOT€PECHTHBIMU
UCTOYHMKAMU 20 CIyXHUT OKYJISPHBIH MHUKpomeTrp (puc. 2.2).
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KOHCTpYKTHUBHO OH BBINOJIHEH cienyromum obpazom. Cerka 2
3akperieHa B cama3zkax 3. Cerka 2 mpeacTaBisIeT Co00i
NEPEKPECTHE C BEPTUKAIBHBIM OMCCEKTOPOM U mITpuxom. [loine
3pEeHUs OKYJISIPHOTO MUKPOMETpA MOKa3aHo Ha puc. 2.3,
Mukpomerpuueckuidi BUHT 1 (puc. 2.2), Ha KOTOpOM
3aKperui€H OapaOaHuuK C JCJCHUSMH, HaKUMAET Ha TOPEIl
caja30oK 3 M IIEpEMEIIAaeT CETKYy 2 IO HalpPaBIISIOLIUM.
MukpomeTpuueckuidi BHHT wuMeeT 1mar pe3sosl 0,4 wMwm.
OkpyxxHOCTh MaxoBHuKa pazzaeneHa Ha 100 gacreit. [Ipu moBo-
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& g Pt
Puc. 2.1

pOTE€ MaxOBMYKa Ha OJHO JICJICHHUE BHUHT IIepEeMEIacTCs Ha
0,004 mM.
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HOPAJOK BbBIIIOJHEHUSA PABOTDI

1. BKJIIOYNTH IITENCEIBHYIO0 BUIKY IIHYpa OJ0Ka MUTaAHUS
MCTOYHMKA CBETA B po3eTKy 220 B.

2. CHaTth coOuparomyro JauH3y. [loayduTs B moiie 3peHus
OKYJISIPHOTO MHKpPOMETpa OTYETIIMBBIE HHTEP(PEPEHIIMOHHBIC
MIOJIOCHI.

3. 3meputh OKYJISAPHBIM MUKPOMETPOM IIUPHUHY S TOJIOC.
JIJist 3TOTO C MOMOIIBI0 MUKpOMETpUYecKoro BuHTa 1 (puc. 2.2)
COBMECTUTh IITPUX CETKM 2 C CEPEOUHOM  CBETION
UHTEeP(PEPEHIIMOHHON MOJOCKI. 3anucaTh B JICICHUIX MOKA3aHUS
Mukpomerpuyeckoro  BuHTa N;. IloBopauumBasi  MHKpO-
METPUYECKUM BUHT, I[EPEMECTUTh IITPUX CETKA HA S
UHTEep(PEPEHIIMOHHBIX MOJOC. 3amucaTh B JIeJICHUsAX OapabaHa
NOKa3aHUsi MUKpoMeTpruueckoro BuHTa Ny. Onpenenurs MUupuHy
b omHOM MHTEPPEPEHIIMOHHOM MTOI0CHI

b= '\'2;'\'10,004,

rae 0,004 — neHa aeneHuss MUKpOMETPUYECKOTO BUHTA, MM.

4. V3mepuTh WHMPHUHY BCEW BHAMMOM 4Ye€pe3 OKYISPHBIN
MHUKpOMeTp wuHTeppepeHnnonnHod kaptuael Nb, rme N -
BHJIMMOE YMCIIO T10JIOC.

5. He u3MeHss pacnofioxkeHusi MpuOOPOB Ha ONTUYECKOM
CKaMbe€, TOMECTUTh COOMPAIONTYIO JTMH3Y 5 MEXAY OUIpPU3MON U
OKYJISIpHBIM MHUKpoMeTpoM (puc. 2.1). IlepenBuHyB nuUH3Y,
MOJIYYUTh B OKYJIPHOM MHKPOMETPE OTUETIMBOE M300paKeHue
MHHUMBIX KOT€PEHTHBIX UCTOUHUKOB, U3MEPUTH paccTosiHue 2d’
MEXIY W300paKEHUSMH MHHUMBIX KOT€PEHTHBIX MCTOYHUKOB C
NOMOUIIBI0  OKYJSIPHOIO MHUKPOMETpa AHAJOTMYHO 1. 3.
PaccTosiHre M)y MHUMBIMU HCTOYHHKaMK 2d OTpeaesuTh 10
(opMmysie yBEIUYEHUS JTUH3bI

2d =2d" %
a,
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I€ a1 — PACCTOSHUE OT IIENH O JIMH3bI, d; — PACCTOSHUE OT
JIMH3BI 10 OKYJISIPHOTO MUKPOMETPA.

6. W3meputh paccrosaus: | — oT mienu 10 OKyJISAPHOTO
MHUKpOMeTpa, |; — 0T OUIPU3MBI 10 OKYJISIPHOTO MUKPOMETpA.

/. OnpenenuTh JIMHY CBETOBOM BOJHBI Ay, YTIJIOBYIO
MIUPUHY 30HBI HUHTEPPEPEHIMU 2¢ U MPETOMIISIIOUIUNA YTroJl
Oounpusmbl 0. JInMHY CBETOBOM BOJHBI JIETKO OMPEACIUTH W3
bopmyibl

2db
7\,0:|—’
riae 2d — paccTossHHEe MEKy MHUMBIMH KOTE€PEHTHBIMH HC-
TouHuKaMu 3u4; b—innpuHa nHTEpPEPEHITMOHHON MOIOCHI.

B ocHOBY omnpeneneHuss YrjiOBOM  IIUPUHBI  30HBI
UHTEPPEPEHIIUN TIOJIOKEHO H3MEpPEHHE YHCIIa BCEX BHUIUMBIX
0JIOC UHTEP(PEPEHIINU U IIUPUHBI KAXJ0M MOJIOCHI.

[Ipy ManpIx yriax majaeHus Jydel Ha OuUnpu3My BCe JIy4u
IpU TPEJIOMIICHUU OTKIIOHSIOTCA HAa OJWHAKOBBIM Yroa O
(puc. 1.9):

¢ =(n-1)6, (2.1)

r7e N — MmoKa3aTesb MpeIoMJIeHUs CcTekia Ournpusmel. [Ipu aTom
MHHUMBIE€ UCTOUYHUKH 3 U 4 JIe)KAT B OJJHOM IUIOCKOCTH CO IIEIbIO
2. Jlns  yriaoBOW IIUPUHBI 30HBI  HHTepdepeHIuu 2@
cripaBeyinBa (popmyJia

20= (2.2)
Tac N — YHUCJIO BCECX BUIUMBIX I/IHTCp(l)epeHHI/IOHHBIX I10JIOC, |1 —

pacCcTOsTHUE MEXKy OUIIPU3MON U SKPAHOM.
8. Pe3ynbTaThl U3BMEPEHUIN 3aHECTH B TAOJIHILY.

Ne |N; IN, |[b [Nbla; [a [2d" [2d | l,
/o

1

2
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9. PaccunTaTh CHCTEMATHUYECKYIO MOTPEIIHOCTh U 3aMUCaTh
OKOHYATEJIbHBIN PE3YJIbTAT B BUJIE:

7\,() = (7\,0 +A7\,0), HM; P = 0,95.
BOITPOCHI U 3AJAHUA JIAA CAMOKOHTPOJISA

1. B uém 3akirovaercs sBiaeHUEe HHTEphEepEeHIINU cBeTa?

2. Ilepeuncnure ycioBus, HEOOXOIUMbBIC IJI IOJYYCHHS
4ETKOM MHTEP(EPEHIIMOHHON KapTHHBI.

3. O0bsicHUTE CTIOCOOBI MOTYYEHUS KOT€PEHTHBIX BOJIH.

4. JlaiiTe onpeacaeHue KOrepeHTHBIX BOJIH.

5. Paccumtaiite MHTEpPPEPEHIIMOHHYIO KapTUHY OT JIBYX
KOT€PEHTHBIX HCTOUYHUKOB.

6. OOBsICHUTE, Kak BIUICT Ha WHTEPDHEPEHIIMOHHYIO
KapTUHY IIMPUHA IIEJIM UCTOYHHWKA U HEMOHOXPOMATUYHOCTH
CBETA.

7. IlosicHUTE cXeMy YCTaHOBKH.

8. Ilokaxkute xox JIy4eil U 30Hy HHTEPPEPEHITUU.

9. OObscHUTE, MOYEMY HEJb3s Ha0II01aTh HHTEp(hEpeH-
IIMIO CBETA OT JIByX HE3aBUCHUMBIX HCTOYHUKOB.

2.2. JABOPATOPHASA PABOTA

MN3YUYEHMUE SABJEHUS UHTEP®EPEHIIUU CBETA
C HIOMOLbBIO KOJIEIl HBIOTOHA

Leab padoThI: U3yUYeHUE SIBJICHUA UHTEP(EPEHIINU CBETA,
omnpeniefieHne pajuyca KPUBHM3HBI JIMH3bI U JJIMHBI CBETOBOMU
BOJIHBI.

IIpuGopsl M NPHHANJIEKHOCTH: MHUKPOCKOI, IUIOCKO-
BBINIYKJIasi JIMH3a M CTEKJSHHAs IUIACTMHA B CIELHAIBHOU
onpaBe, ICTOUYHUK CBETA, OJIOK MUTAHUS, PUIBTPBHI.
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BBEJIEHHUE

[Tonmyuennoe panee cootHomenue (1.16) mo3BosseT onpe-
JENUTh painyC KpUBU3HBI JUH3BI R. /{7151 3TOr0 Heobxoaumo 3a-
MEPHTH JIMIIb paguyc K-ro kombIa.

OngHako TPaKTUYECKH TPYAHO JOOUTHCS UACATBLHOIO

KOHTaKTa Cc(eprudyeckol MOBEPXHOCTH JIMH3BI C ILJIOCKOM
MJIACTUHOW B OJHOM TOYKE BCJIEJCTBUE YNPYroil nedopmanuu
CTEKJa U MOMNAaJIaHUd B MECTO MX CONMPUKOCHOBEHHUS MBUIAHOK.
IToaTOMYy HEmOCPEACTBEHHO MCIOIL30BaTh (opMyiy (1.16) mis
BbIUKCIeHUA R Henb3s. JIeHCTBUTENBHO, K-My TEMHOMY KOJIBITY
MOJKET COOTBETCTBOBaTh He K-l mopsimok wuHTEephepeHIuH, a
(k+x)-#, rae x — HEU3BECTHOE IIEJIOC YHUCIIO, OAMHAKOBOC JIS
BCeX KoJjel. [l MCKIIOYeHHs BO3MOXKHOM OIIMOKH paguyc
KPUBU3HBI JIMH3bI R BBIYUCISAETCS MO Pa3HOCTH KBaJApPaTOB

paanycoB KOJICL] r’

2 W r.. B JTOM ciydae HEU3BECTHOE X

uckirouaercs. I1ycte 11 kojer ¢ Homepamu K 1 m U3 paBeHCTBa
(1-14) umeem:

A A
h =(k+Xx)—= h =(m+x)—
k ( )21 m ( )21
TOr'Z1a
A
h—h,=(k-m)>. (2.3)

Ty K€ PAa3HOCTDb TOJIIIHUH CJIOCB MOKHO ITOJIYYUTDb U3

paBenctsa (1.15)

rk2 — rr:
“OR (2.4)
N3 (2.3) u (2.4) MOXHO 3anucaTh :

h—h =

2—

_ K-
A(k—m) °
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[Tepexonsa k nuamerpam kosier d, U d_ , rmojrydyaem
__ g/ -d,
Ak —m)

Ananuz dhopmyisl (2.5) mokaspiBaet, uto d’ —d? =4AR mpu

(2.5)

k-m=1, T.c. pa3HOCTb KBaJpPaTOB JHUAMETPOB JIBYX JIFOOBIX
COCEJHUX KOJIEIl €CTh BEIMYMHA TOCTOSIHHASL.

CrnenoBarenbHO, U3MEPUB AUAMETPbl HECKOJIBKUX TEMHBIX
KOJIEI] ¥ BBIYMCIWB PA3HOCTh KBAJIPATOB JIMAMETPOB COCEIHHMX
KOJIEll, MOXXHO HaWTH cpeaHee 3HayeHue < d’—d’ > mig 4—b5
nap KoJietl.

Pannyc kpuBH3HBI TUH3BI R BEIIucaseM mo ¢popmyiie

(di —d7)

R= T (2.6)
noinyueHHoi u3 (2.5) mpu k-m=1. CraemoBarenbHO, H3MEPHUB
paguyc M-ro MHTEP(PEPEHIIMOHHOTO KOJblla U 3HAs Paguyc
KPUBH3HBI JINH3bI, MOKHO ONIPEACIIUTH JJIMHY BOJIHBI CBETA.

OueBuaHO, 4YTO MNpH HaOMIOIEHUU KoJsiell HproToHa B
OTPpXXEHHOM CBETE IIEHTPAIbLHOE MATHO OyAET TEMHBIM, TaK Kak
B 3TOM CJIy4a€ T€OMETPUYECKas PA3HOCTh XOJa PaBHA HYIIIO U
JWIIb TEPAETCA TOIYBOJHA TPU OTPAKEHUH OT IUIOCKOU
CTEKJISIHHON MOBEPXHOCTH.

B MPOXOAAIIEM CBETE BCET/1A BO3HUKAET
uHTep(PepeHIIMOHHAsS KapTHHA, JOTIOJTHUTEIbHAS K
MOSBJISFOIICUCS IPU OTPAXKEHHOM CBETE. DTO TMOJOKEHUE, JIETKO
JEMOHCTPUPYEMOE Ha TTpuMepe konel HproToHa, mo3BosseT eme
pa3 OTMETUTh 0O0Iee CBOMCTBO BceX HMHTEPHEPECHITMOHHBIX

SABJICHUW — CTallMOHapHas UHTEPPEPECHIIMOHHAS KapTUHA BCETa
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BO3HHMKAET B pe3yJibTaTe IepepaclpeiesieHus] MOTOKa YHEPTUU

B IIPOCTPAHCTBRE.
OIIMCAHUE YCTAHOBKH

VYcranoBka i HaOmtofeHUsT MHTEphEpPEeHIMU CBETa C
noMouipt0 Kojen HproToHa, ompeneneHus paauyca KPUBU3HBI
JUH3bl W JUIMHBI CBETOBOM BOJHBI (puc. 2.4) COCTOUT U3
MHUKpPOCKOMa,  CHA0XEHHOTO  OKYJSPHBIM  MHKPOMETPOM,
IJIOCKONAPAJJICTIbHOM CTEKJISIHHOM IUIACTHHBI 1, HA KOTOpOU
BBITTYKJIOW CTOPOHOM JIEKHUT IIJIOCKO-BBIMYKJAsg JIMH3a 2 C
OOJBIITUM paJiyCOM KpUBHU3HBIL. JIMH3a U CTEKJISTHHAS TUIaCTUHA
HAxXOJAATCA B CHEIUAIbHON ompaBe. MICTOYHHUKOM CBETa CIIY>KHUT
JaMIia HakaJiuBaHusl. JIJist moTydeHus: MOHOXPOMATUYECKOTO
CBETa HCIIOIB3YIOTCS CBETO(DMIBTPHI.

,E ] [

<=
I

Puc. 2.4 Puc. 2.5
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Ha puc. 2.5 npuBeneHa onTuyeckas cxema YCTaHOBKHU.
Jlyam cBera, mnajarmolpe OT HCTOYHHMKA S (puc. 2.5) Ha
MNOJIYTIPO3PAYHYI0 IUIACTUHY 3, OTPA)XKAKOTCS OT HEE W MaJar0T
HOPMAJIBHO Ha IUIOCKO-BBINYKIYHO JUH3Y 2. Ilocie oTpaxeHus
OT TpaHMI] BO3AYIIHOIO CJOsl, OOpa30BAHHOTO JHUH30UH 2 U
riacTuHOM 1, cBeT moctymaeT B MuUKpockomn. Takum oOpazom,
OCYIIECTBIIIOTCA MOJy4eHUE U HaAOJII0AeHUE UHTEp(PEPEHITUU B

OTPA’KCHHOM CBCTC.

HOPAJOK BBIITIOJTHEHUSA PABOTDI

1. BkarounTte 670K MUTAHUS JIAMIThl HAKATUBAHMUSI.

2. YCTaHOBHUTE MHKPOCKOI HA OMpaBy, B KOTOPOH
HAXOJUTCS JIMH3A C IUIACTUHOM (puc. 2.4).

3. Perymupys mnomajaHue CBeTa Ha IUIACTUHY 3 U €€
HAKJIOH, J00eHTeCh XOpPOUIEro OCBEUICHUSA TMOJs 3pEHUs

MHUKPOCKOTIA.
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4. IlpunepxuBasi MUKPOCKOIT PYKOU U Bpalliasi OKYyJISIpHOE
KOJIbIIO 6, 100edTeCh OTYETIMBOTO M300paXKEHUS IIKAJIbI
OKYJIIPHOTO MUKPOMETPA.

5. Bpamas xonbio 4, nobGedTech pe3KOro M300paKeHUs
KoJiell HpI0TOHA B 3€JIEHOM CBETE.

6. Ilepemenias MUKpPOCKOIT MO MOBEPXHOCTHU OMPABBI, JI0-
oeiliTech, 4TOOBI IIKajda OKYJISIPHOTO MHMKpPOMETpa pacIoJjo-
KUJIACh TI0 IUAMETPY KOJIEI] U €€ HYJIb HAXOJIUJICS CJIEBA.

7. N3mepbTe B AenaeHusIX mkaiabl Ni quaMmeTpsl 5S—6 KoJjell,
rae Ni — 4ucio HauMeHbIUX ACJICHUN IIKAJIbI.

8. C MmoMoIIpio KOJIbIla MUKPOCKOIA 5 TMOBEPHUTE IIKATY
OKYJIIpPHOTO MHKpockona Ha 90° W MmOBTOpUTE aHAIOTUYHBIE
usmepenust Ny J1st Tex e HOMEpPOB KOJIell.

9. Beipazurte 3HaUCHUS TUaMETPOB B MIUIUMETPax
d=0,05N , rne 0,05 MM — II€HAa HAUMEHBIIIETO JCIICHUS
OKyJIsIpHOTO MUKpoMeTpa. [ludpel, ykazanHbie Ha €ro mKajie
(puc. 2.6) o3HavaroT 1eablie MUIIUMETpEl. Halinure cpeanue

d, +d,
AUaMeTphl KoJiel o GpopMmyie <dk> = B
10. Pe3ynbpTaThl U3MEpEHH 3aHECUTE B TAOJIHILY.
No HOMCp Nl dl, N2 d2 ) <dk> , <dk2> (:1|(2+l—(31k2 ,
/I | BAOUMOTO MM MM | MM | MM
KOJIbLIA
1
2
3

<(dk2+l - dk2)> =

N1, N, — nnaMeTpsl KoJiell B JeICHHSIX IIKajbl, d; u d) —
IAaMETpPhl KoJiell, MM. [[JinHa BOJHBI, MpOMyCKaeMas CBETO-
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buIbTpOM, yKa3zaHa Ha yCTaHOBKE.
11. Halinute cpenHee 3HaYE€HME pPa3HOCTH KBaJgpaToB

JMaMETPOB KOJIEI] <(dk2+l —df)> pu k-m =1,

12. Tlo dopmyne (2.6) BBIYUCIUTE PAAUYC KPUBU3HBI
nuH3Hb R.

13. Orienure aOCONIOTHYHO W OTHOCHUTEIBHYIO IIOT-
PEITHOCTH UCKOMOM BEJIUYHHBI.

14. Jna omnpeneneHuss IJIUWHBI BOJIHBI KpPAacHOIO CBETa
MOBTOPHTE BCE U3MEPEHUS 1o mm. 1—3.

15. TlpousBeaure oO6pabOTKy pe3ysbTaToB mo mm. 9—11,
3aHECUTE UX B TAOJHILY.
(di —d7)

16. 11 A=-——+
o ¢opmyite R

onpeaAcCIMTC NJINHY BOJIHBI

KPAaCHOT'O CBETA.
OmHako 4YacTto 1y ONPENENICHUsA [UIMHBI BOJHBI CBETA
yA00HO BOCMOJB30BaThCA Tpaduueckum meToaom. st 3Toro
cienyeT TMOCTPOUTh TpaduK, OTIOKHUB HAa OCH KOOPJIUHAT
KBaJpaThl AUAMETPOB KOJIEll, a HA OCU ablHUCcC — HX HOMEpA.
I'paduk npomxkeHn umeTh BUA nOpsiMOM. M3 HakiIoHa mNpsIMoit
notydyumM (GopMyIty I ONPEETICHUs JJIMHBI BOJIHBI CBETA
1o d’m —d? |
4AR(m-n)
rie R — paanyc KpuBHU3HBI JIUH3BI, M U N — HOMEpa KOJEIl,
auaMeTpbl KoTopbix Oy u d,.

[IpoBoas mpsiMyro, CIEAYET UMETh B BUIY, YTO K TOUKAM,
COOTBETCTBYIOIIMM MaJIbIM HOMEpPaM KOJIEL, HA0 OTHOCUTHCS C
OCTOPOXKHOCTBIO: JIJII HUX OCOOEHHO 3aMETHO HCKaKEHHUE,
CBSI3aHHOE C JeopMaliuel JUH3BI U IUJIACTUHKH B MECTE MX
COITPUKOCHOBEHHS.

17.  Ouenure  aOCONIOTHYHD U  OTHOCHUTEIHHYIO
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IIOI'PEITHOCTU UCKOMOU BEJIUYNHBI.
BOITPOCHI U 3AJAHUA JISI CAMOKOHTPOJISA

1. Yrto Ha3biBaeTca untepdepeniueii ceera?

2. llepeuncnure ycioBus HaOIOACHUS HHTEpPDEPEH-
IUOHHOW KAPTHUHBI.

3. Ilonyuute dQopmyny sl ONPENCICHUS PaJanyCoB
CBETJIBIX (TEMHBIX) KOJIEI[ B OTPAXXEHHOM CBETE IMPU TOYCUHOM
KOHTAKTE JIMH3a-TUIaCTUHKA.

4. Kak wusMmensitcs paauychl koJsiergr HprooTona, ecnm
IIPOCTPAHCTBO MEXKIY JIMH30M U IUIACTUHKOUW 3aIOJIHUTh BOJOM?

5. Ilouemy wuHTEpdEpEHIIMOHHAS KapTHUHA MOJIy4aeTcs B
BHJIE KOJIEI?

6. Kak wusMenutrcs wuHTephepeHIMOHHAs KapTWHA B
MPOXOIAIIEM CBETE€ IO CPABHEHUIO C TOW K€ KAPTUHOM B
oTpaxeHHoM cBete? [louemy?

7. IlosicHUTE NOHATUS BPEMEHHOU U ITPOCTPAHCTBEHHOMN
KOT€PEHTHOCTH.

8. Kak cHsTh oTcuéT mo mikane u 6apabany MUKpOMETpA.

9. 3anummTe ycioBue 00pa3oBaHUs MakCUMyMa (MUHHU-
MyMa) UHTEPPEPEHIIMOHHON KapTHUHBI.

2.3. JABOPATOPHAS PABOTA

N3YYEHUE UHTEPO®EPEHIIUU CBETA B TOHKHUX
IINIEHKAX C ITIOMOIIBIO MOHOXPOMATOPA

Hean padoThl: H3ydYeHHUE SBJICHUS HHTEpPEpEeHUUU B
TOHKOM TUIOCKOTIAPAJIJICIIbHOM TIJICHKE, ONPEACIICHUE MTOKA3aTeNs
MPEJIOMIIEHUSL U TOJIIHAHBI TUICHKU C MTOMOUIBIO CIIEKTPAIBHOTO
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pacripeieieHus] UHTeP(OEPEHIIMOHHOW KapTHUHBI B MPOXOJSIIEM
CBETE.

BBEJAEHUE

B OCHOBC MCTOAUKH OIIPCACIICHUA I1oKa3aTeciid
OpeJIOMIICHHUA N M TOJIIHWHBI INICHKA d nexur IMOJTYHYCHHC ABYX
COCKTPAJIbHBIX XaPAKTCPUCTUK.

— nepBou | (A) o Karona

A
(poTOyMHOXHTENSA,  Mpend- Iq) IOO")
CTaBJIAIOILEN cO00i1 3aBUCH- 10 /
2

MOCTb (POTOTOKA OT JJIUHBI
BOJHBI A (4acTOTBHI V) 20
[IaJarollero Ha KaTo cBera,
KOTOpasi 3aBUCHUT OT 4YYB-
CTBUTEIILHOCTH (hOoTOKaToaa
U CIEKTPAIBHOW XapakTe-
puCTHKE aMmbl  Hakamn- 0 300 300 400 500 600 700 A,
BaHUsI, aHATIOTUYHOU TIpe/I- Puc. 2.7

CTaBJICHHOU Ha puc. 2.7;

— BTOpPOM, OoJiee CIIOKHOU

I, (A), 3aBUCSILIEN HE TOIBKO OT YKa3aHHBIX CBOMCTB ()OTOKATO A

L)
1,0

U JIaMIIbl HaKaJUBaHUs, HO U OT (DU3MYECKUX CBOUCTB TUICHKH,
pacCIoN0KEHHONW Ha MyTH CBETOBOTO Iy4YKa, U BO3HUKAIOIIETO B
Hel  saBieHuss uHTepdepeHnuu. Ha  ocHOBaHMM  ITUX
XapaKkTepUCTUK  HAXOMSAT  CIEKTpaJdbHOE  paclpeesieHUe
Ko3(ppuiLIeHTa MPOIyCKaHUs

T = % (2.7)

UL BCEX  JUIMH  BOJIH  CIHEKTPAJBHOIO  JUAala3oHa,
UCIIOJIb30BAHHOTO JIJII  M3MEPEHUHM B BHIE, AHAJOTHYHOM
npeacraBieHHomy g cinosi CdTe na puc. 1.7; panee
aHAIM3UPYIOT 3TO pacHpeleNieHue, OINpenenss JIMHBl BOJIH
makcuMyMmoB T(A) m 3Hauenus T (A) u T__ (A).
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OIIMCAHUE SKCHEPUMEHTAJIBHOW YCTAHOBKH

OKClepUMEHTANIbHAs  yCTaHOBKA coOpaHa Ha 0a3e
HIPU3MEHHOTO MOHOXpoMaTopa Y M-2. MoHoxpomaTop (puc. 2.8)
OpeACTaBIISIET COOOM  CHEKTPOCKOI, y KOTOPOIO OKYJISIP
3pUTENBHON TPYOBl 3aMEHEH MIeNbl0 4, pAacHOJIOKCHHON B
dokanpHON TMIOCKOCTH OOBekTHUBa. [Ipu3ma 5 ocymiecTBiseT
CIIEKTPAJIBHOE PA3JIOKEHUE CBETA JIaMIIbl HAKAJIMBAHUS.

Puc. 2.8

[loBopaunBasi Nmpu3My MOHOXpOMaTopa IyTEM BpallleHUs
Oapabana 6, MOXXHO HamNpaBUTh HAa BBIXOJAHYIO Ieiab 4
OT/CJIbHBIE CIHEKTpPaJIbHbIC WHTEPBAJIbl M3JIYYEHHUS JIAMIIbI
HAaKaJIMBAaHUSI U TEM CaMbIM M3MEHATH YAaCTOTY OCBEIIAIOIIETO
¢oTtokaTon cmera. JliMHA BOJIHBI, a CIEAOBATEIbHO, U YAaCcTOTa
CBETa OMNpPEIENAITCS MO MOJ0KEHUIO OTCUETHOro OapabaHa 6
MoHoxpoMatopa. Ilepecuer neneHuid 6apabaHa B JJIMHBI BOJIH
OpoU3BOAUTCA O  Tpaduky  KanuOpoBku  Oapabana,
NPUI0KEHHOMY K YCTaHOBKE.

Onruueckass  cxXxeMma  JKCIEPUMEHTAJIbHOW  yCTAHOBKHU
npuBegeHa Ha puc. 2.9. CBer OoT ucTOuHHMKA | ¢ MOMOIIBIO
OJIHOJIMH30BOT'0 KOHJIEHCOpa 2 (POKYCHUPYETCS Ha BXOJIHYIO ILIEJIb
3 mMoHoxpomatopa YM-2, BBIAECISAIOMIETO Y3KAM CHEKTPAIbHBIN
UHTEPBAJ, U Jlajiee Yepe3 BHIXOAHYIO LIeib 4 MomnajaaeT Ha KaTol
dboTtoymHoxkuTens 6. VICTOUHMKOM CBeTa CIYXUT Jamia
HakajgvBaHus 12 B, nmurtaromascs OoT IMOHMXAIOIIEro TpaHcdop-
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matopa. C TMOMOIIBI0 TEPEMEHHON BXOIHOW IIEIH 3 MOXKHO
MEHSITh BEJIMYMHY CBETOBOTO MOTOKA. PeryimpoBka BBIXOJIHOM
menu 4 mo3BOJNSAET BBIAECHATh Y3KHM CHEKTPaJbHBIM WHTEPBAI
Iy4YKa CBETA, IMIPOLIEIIETO Yepe3 MPU3MY 5 MOHOXPOMATOPA.

[Tutanue @Y oCyIIECTBISIETCS OT CTAOUIU3UPOBAHHOTO
VMCTOYHHMKA NTUTAHUS, KOTOPBIA JAET HA BBIXOJE HAIPSKEHUE OT
800 mo 2500 B npu Toke 4 MKA. «IL1toc» BBIXOHOTO HANpPsKE-
HUSI COEJUHEH C KOPITYCOM HCTOYHUKA.

Pnc. 2.9

HecTaOMiabHOCTh HMCXOJHOTO HANPSDKEHUS MCTOYHHUKA
NUTaHUsl moclie mporpeBa B TeueHue 1 yaca He Oonee 0,5 %.
MunumanbHoe ~ palOouee  HampsbKeHHWE IS JAHHOTO
dboToymuoxkutens @IY-18A — 750 B, makcumanbHoe — 1500 B.
Katon ¢poToyMHOXKUTENS CypbMSHO-1I€3UEBBIM.

HOPAJOK BBIINIOJIHEHUSA PABOTDI

1. Jnsa noaxmtoueHus: HGOTOYMHOKUTEISI HEOOXOIUMO:
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1.1. TloctaButh B  cTaOWIM3aTOpPe  HANPSIKCHHS
BBIKJIIOYATEb ~ BBIXOJIHOTO  HAMNPSIKEHUST B MOJIOKECHUE
BBIKJIIOUEHO.

1.2. TlocraButrh pydyKy CTYIIEHYAaTOH PETYJIUPOBKHU
HanpspkeHus B nosoxxenue 1000 B.

1.3. BKIOYUTH IITENCENBHYIO BWIKY IIHypa IATAHUS
crtabunuzaropa B po3etky 220 B, 50 I'w.

1.4. Bxmouuts TtyMOnep CETb 220 B. Ilpu »sTom
3arOpUTCSl CUTHAJbHAsl JIAMIIOYKA, YKA3bIBAIOIIAS MOJISIPHOCTD
COCIMHEHHOTO C KOPITycoM ToJitoca mpubopa, u yepes 20-30 ¢
KWIOBOJIBTMETP JOJDKEH IIOKa3aTh BEJIWYUHY  BBIXOJHOTO
HaIPSKEHUS.

1.5. Yepes 2-3 MuH mocie BKIIOYEHHS CETH TyMOJIEpOM
«HarnpsbxkeHue BbIX0/a» BKJIIOUHWTH CTAOMIM3aTOp Ha HArpys3Ky.
[Ipy »STOM JOMKHA 3aropeTrhCsi CHUTHAJIbHAs — JIAMIIOYKa
BBIXOJITHOT'O HANPSIKEHUSI KPACHOTO 1IBETA.

2. BKIIOUATH IITENCENbHYIO BUWJIKY IIHYypa MUTaHUS
MCTOYHHKA CBeTa B po3eTky 220 B, 50 I'm.

3. VYcraHOBUTH  IUPUHY  BBIXOAHOW  mienu 4
MoHOXpomaTopa (puc. 2.8) ¢ TOMOIIBIO PEryJIUPOBOYHOTO
O0apabanunka 1 mHe menee 0,1 mwm. llena memenms 0,01 MM,
MO3TOMY TOKa3aHWs Ha OapabaHYMKe HE JOJDKHBI MPEBHINIATH
nenenus ¢ mudpoi 10.

4. IupuHy BXOJHOW MIeaM 3 cleAyeT moaoopaTh ¢
noMOIIpl0 OapabaHuynMka 2 Tak, 4TOOBl MPU MaKCUMaJIbHOM
CUTHaJIe, CHUMaeMOM C ()OTOYMHOXHUTEJIS, OTKJIOHEHUE CTPEIKU
HE BBIXOJUJIO 3a MPEAENbI IIKaJIbl MUKpoaMnepMmerpa. s 3toro
CHauajia OTKPBITh BXOJHYIO III€JIb W MOBOpadyuBaTh OapabaH 6
MUKPOMETPUIECKOTO BHUHTa  MOBOPOTHOIO MEXaHU3Ma
MPU3MEHHOTO CTOJIMKA 7 JO T€X MOpP, MOKa TOK HE JOCTUTHET
MaKCHUMaJIbHOTO 3HAYCHMUSI. [Tocne 3TOTO CHeAyeT
CKOPPEKTHUPOBaTh BXOJHYIO IIeib, HAOMIOJAs 3a CTPEIKOM
MHKpOaMIIEPMETPa, KOTOpass HE JOJKHA BBIXOJWUTH 3a MPEIECIIbI
IITKaJIbI.

5. Jlig mony4deHus CIEKTPAIIbHOM XapaKTEPUCTUKUA KAaToAa
doroymuoxkurens lg(A) MeHAT, UIMHY BOJIHBI  CBETa,
OCBEIIIAIOIIETO doTokarto, BpalllcHuEM Oapabana 6
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NPU3MEHHOTO CTOJMKAa MoHOXpomaropa. Ilpu »TomM oTMeuathb
neneHust OapabaHa W TOKa3aHWsi MUKpoammepMmerpa. s
nepecuera jaeneHuid OapabaHa B JJIMHBI BOJIH HEOOXOJMMO
UCIIOJIb30BaTh MPUJIaraeMblii K YCTaHOBKE rpaduK KaTuOpOBKU
OapabaHa.

6. Jlamee 1MOCTaBUTh HA MYTH CBETOBOIO IIydKa MEPEN
MOHOXPOMAaTOPOM IIJIACTUHKY C TIJICHKOW B 000MME M, MMOBTOPSS
JACHCTBUA 1. 5, IOJYYHUTh CIIEKTPAIbHYIO XapakTepucTuky lg(A).

7. Ucnonb3ysi JaHHBIE CIEKTPAIbHBIX XapaKTEPUCTHUK MJISI
KaKJIOM JUTMHBI BOJHBI, BEIYUCIUTDH 10 dhopmyJie (2.7) BETUUNHBI
KOA(PGUIIMEHTOB TPOMYCKAHUS M B COBOKYIHOCTU TOJYYUTh
CHEKTpaJlbHOE pacmpenesieHne Kod(pGUIIMEeHTa MPOMyCKaHUs
T(A).

8. Pe3ynbTaThl U3BMEpPEHU CBECTH B TaOJIUILY.

No Jnuna Cuiia Cuna | Koadpdumment
JICJICHUS] | BOJIHBI A, ToKa lo, ToKa lg, | mpormyckaHus
Oapabana HM MKA MKA T, %

9. ITloCcTpoWUTh KpHUBYHO CHEKTPAJIBHOIO pPacHpeaesICHUs
K03 PuImeHTa NponycKaHus U MPOBECTH €€ aHAIU3.
9.1. Haiitu 3Hauenus T u T . Mcnionib3ysl UX U yUUThIBas

cootHouieHue (1.26), Beranciuts o gopmyse (1.30) nokaszarensb
IpPEIOMIIEHUS TICHKH.

9.2. Haiitu TOYHEIC 3HAYCHUS JUTUH BOJIH,
COOTBETCTBYIOIIHUE JABYM PACIOJIOKEHHBIM PSIIOM DKCTPEMyMaMm
(MakcuMyMaM UM MHUHUMyMaMm), IO KOTOPBIM, HCIOJb3YS
dbopmyny (1.32), onpeneauTs MOPsAI0K HHTepdepeHIn M.,

10. ITo dopmyiie (1.31) BEIYKCINTD TOJNIIUHY IUICHKH d.
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11.  OueHuTh CUCTEMATHYECKUE  IOTPEIIHOCTA B
omnpeaeseHun KOAI(PQPUIIMEHTOB MPOIMYyCKaHUs, JUIMH BOJIH,
nopsiiKa uHTep(HEepEeHIIMOHHON KapTUHBI, MOoKa3aTes
IPETOMIIEHUS U TOJIIHUHBI IUICHKHU.

BOITPOCHI U 3AJJAHUA 1151 CAMOKOHTPOJIA

1. YUto Ha3piBaeTca unTepdepeHiueii cera?

2. Kak v rjie BO3HUKAKT KOTEPEHTHBIE JIYUYHd B OTPAXKEHHOM
U TPOXOJAIIEM CBETE€ MPU IAJEHUHA CBETOBOIO IIy4YKa Ha
IJIOCKOMAPAIIIETBHYIO TUIEHKY?

3. Kak momyyaercs CHEKTpaJbHOE pacupeiciIcHUe
ko3 uimeHTa TPOMyCKaHWUs TPH  BHITIOJIHEHUU  JIaHHOU
paboThI?

4. B yeM 3aKIIFOYaETCS METOJMUKA ONPENECICHUS MMOKA3aTENs
IPEIOMIICHHS N ¥ TOJIIUHBI TICHKH 07

5. BreiBect dopmyny s ONpeaeseHHs TOoKa3aTels
npeaoMiIeHus N.

6. Hcnonw3ys ycioBue Makcumyma (1.9) mus aByx
MOCJEAYIOIUX TMOPSAKOB HMHTEP(PEPEHIIMOHHOM KapTHUHBI M U
M+1, COOTBETCTBYIOIIMUX JJIWHAM BOJH Am M A, TOJYYUTH

m+1 2

dbopmyny (1.32) pgnsg  BeruMcHeHUS HUHTEPHEPEHIIMOHHOTO

nopsika m.

NCXOJHOE TIOJIOXKEHUWE opraHoB ynpaBJICHUS:
tymonep «Cetp 220 B» — BbeIkI., TymOnep «Hamnpsokenue
BBIXO/Ja» — BBIKI., TyMOiep «KWIOBOJbTHI, BOJBTH» — B

KpaﬁHeM JICBOM ITIOJIOKCHUMU.

2.4. JABOPATOPHASA PABOTA

MN3YYEHUE ABJIEHUA UHTEP®EPEHIIUU CBETA
C IOMOIIBIO UHTEP®EPOMETPA MAUKEJbCOHA

IHeab padoThl: M3yueHHE MPUHIIUIA ACUCTBUS UHTEpPE-

poMeTpa MaiikenbCoHa, OJIyYeHUE U UCCIIEIOBAHUE UHTEDP-
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(bepeHITMOHHON KapTHUHBI.

BBEJAEHUE

NutepdepomerpaMu HA3bIBAIOT ONTHUYECKUE HU3MEPUTEIIb-
HbI€ TTPUOOPHI, C MOMOIIBIO KOTOPHIX MOKHO MPOCTPAHCTBEHHO
pa3nenvTh ABa Jiyda U CO34aTh MEXKIAY HUMHU OIPEACIEHHYIO
pa3sHocTh xona. Ilocie wuxX coeauHeHWst  HAOMIOJAETCS
IepepacnpeeiieHue NOTOKa CBETOBOM JHEPTUHU, T. €. SBIICHUE
uatepdepenun. OHU TO3BOJSIOT C BBICOKOM  CTETEHBIO
TOYHOCTH U3MEPSTh JIMHEWMHBIE U YIJIOBBIE PACCTOSHUS, MAJbIE
Pa3HOCTH IIOKA3aTeIeh NPEIOMIIEHHUS, UCCIEA0BATh CTPYKTYPY
CIIEKTPAIbHBIX JMHUM W T. 0. IlpuHounm — geucTBus
uHTep(PEpOMETPOB B OCHOBHOM OJMH U TOT xe. Ho B
3aBUCUMOCTH OT MNPEIHA3HAYCHUS WM TMPUIAIOT Pa3InYHbIC
KOHCTPYKLIHHU.

OmHuM U3 TakuxX NOPUOOPOB SBIAETCS UHTEPHEPOMETP
Maiikenscona. C ero mOMOIIBIO BIIEPBBIE OBUIO MPOBEICHO
CUCTEMATUYECKOE M3YUYEHHE TOHKOU CTPYKTYPBI CIIEKTPATbHBIX
JIMHUWA W BBIMIOJIHEHO IEPBOE MPSIMOE CPABHEHHUE ITAJIOHHOTO
ME€Tpa C JUIMHOW CBETOBOM BOJHBI. 3HAMEHUTBHIM  OIBIT
MaiikenbcoHa - Mopiu, LeJbl0 KOTOPOro ObLI0 OOHapy>KeHHUE
JBIKEHUS 3€MJIM OTHOCUTENIHHO A(upa, ObLIT BBITTOJTHEH TaK¥Ke C
noMouipl0 uHTEpPepomerpa Maiikenbcona. B HacTosiee BpeMs
unteppepomerp MalikenbcoHa ycrapen. OQHaAKO UCTOPUUYECKOE
3HAQYEHWE YKa3aHHBIX BBIIIE MCCICAOBAHUM, B OCOOEHHOCTH

ITOCJIICAHCT O, CJIMIIIKOM BCJIMKO.
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OIMMUCAHUE SKCNEPUMEHTAJIBHOU YCTAHOBKH

[IpuHUIMNIMaNBEHAS cxema DKCIIEPUMEHTATBHOU
ycTaHOBKHM TipuBeneHa Ha puc. 2.10. eranu unTepdepomerpa
MalikenbcoHa pa3MENIeHbl Ha MAacCMBHOM OCHOBaHuu 1. B
Ka4eCTBE MCTOYHMKA CBETa MCnoJib3oBaH He-Ne mazep 2. s
MOJIYYEHHS] PACXOSIIErocs My4YKa CBETa MPUMEHSAETCS JuH3a 4.
3epkana 3; U 3, U CBETOACIUTEIbHASA IIJIACTHHA 3 TTOMEIICHBI B
IOCTUPOBOYHBIE TOJIOBKH, IIO3BOJISIIOIIME MEHSATh  YIJIOBOE
MTOJIOKEHHE 3EPKAIL.

JIuHenHoe INEPCMCUICHUC 3CPKaJid 31 OCyHICCTBJACTCA C I10-
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MOIIbIO MHE30KEPAMUUECKOTr0 dieMeHTa 6. B 0oibIInx THTEp-

dbepoMeTpax Takoe MEpPEeMEIIEHUE JIOKHO MPOUCXOJAUTh Ha
JNECATKA CaHTUMETpoB. [loaTOMy K MEXaHMYECKOW YacTH
npudopa MPEIbABISIOTCS HCKIIOUUTEIBHO BBICOKHE
TpeOoBaHus. 3epKajla HHTepdepoMeTpa CHAOXKEHBI TaKkKe

YCTaHOBOYHBIMHX BHWHTAMH, ITO3BOJIIOIIUMU TIPUAABATH WM
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NpaBUJILHOE TOJIOKEHUE. VHTEHCUBHOCTh MHTEP(PEPEHIIMOHHBIX
II0JIOC PETUCTPUPYETCS BU3YAIBLHO Ha 3KpaHe 5. VMCTOYHUKH
HanpspKeHUss 7 U 8 TpeIHa3HA4YeHbl JJIs NATAHHUSA Jazepa 2 u

IMbE30KCPAMHNYCCKOI'O 3JICMCHTA 6.

HOPAJOK BBIITIOJIHEHUSA PABOTbBI

1.03HakOMUTBCS C pa3MEIICHUEM JeTalied  HUHTEep-
dbepomertpa.

2. BkmtounTh OJIOK TUTaHUS jJaszepa 7.

3. IIpousBectu FOCTUPOBKY 3epKal, T0OUBAsICh
COBMEIIICHUS CBETOBBIX Iy4ykoB I' m II' Ha skpane 5. Ilpu
MPAaBWJIbHOW IOCTUPOBKE HA DOKpaHE JOJHKHA MOSBUTHCA
uHTep(PepeHIIMOHHAs KapTHUHA B BU/IE KOJIEII.

4. BKJIIoUMTh  UCTOYHUK  HampsokeHus 8. M3meHss
HaMpsHKEHUE HAa MhE30KEPAMUYECKOM 3JeMeHTe 6 B mpesesax
5+50 B, HaOmtonaTh M3MEHEHHE pajgnyca UHTEPHEPEHIIMOHHBIX
MOJIOC TMPU YBEJIWYEHUHM W YMEHBIICHUU  HAIPSIKECHUS.
Onpenenuthb 3HaK U3MEHEHUS Pa3HOCTHU XoJa
UHTEePPEPUPYIOLINX JTyUdeil.

S5.3MeHsisi  HampsbKeHHME  Ha  IIbe30KepaMUUYeCKOM
AJIEMEHTE, TMOCIEI0BATENbHO 3amuchiBaTh 3HaueHus U, mnpu
KOTOPBIX Ha PKPAaHE B ILIEHTPE HHTEPPEPECHIIMOHHON KapTUHBI

Ha6JHOI[aIOTC$I MAaKCUMYMbI MHTCHCHUBHOCTH CBCTA.

OBPABOTKA PE3YJIbTATOB U3BMEPEHUI

1.11o pe3ynbpTatam 1. S NOCTPOUTH TPAPUK 3aBUCUMOCTH
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nepeMeIeHus 3epKaJia 31 oT HaMPsIKEHUS Ha
NbE30KepaMUYECKOM dJieMeHTe 6. BenuunHy mnepeMenieHus
d=l; - I, natitu u3 popmyi (1.34) u (1.35), npunsie cosO = 1. TIpu
pacuere o ¢opmynam (1.34) u (1.35) yuursiBaTh, 4TO MpHU
NepPEXO0/i€ OT OJJHOrO MAKCUMYyMa K JPYyroMy pa3sHOCTh xoAa A
MU3MEHSETCA Ha BEJIMUUHY, PAaBHYIO IJTMHE BOJHBI A. [locKoIbKY
PA3HOCTh XOJa U MEPEMEIICHUE 3€pKaa A’ CBSI3aHbl JIMHEMHOMN
3aBUCUMOCTBIO, TO, Kak ciueayeT u3 ¢dopmynsl (1.35), mpu

n3MeHeHnH A Ha BenwuumHy QA (Q = 0, 1, 2 ...) OIHO M3 3epKai

A .
uHTEephEepoMeTpa epemMeniaeTcs Ha A' = a5 OTtcuer 3HaueHuil (

HauuHath ¢ ( = 0 mpu munuManbHOM U. s He-Ne nazepa A =
=0,63 MKM.

2.11o yrnmy Hakiona 3aBucUMOCTH A’ orT U ompenenutsb
BEIMYMHY JIMHEWHOTO TEPEeMEIICHUS MhE30KEPAMUYECKOTO

AJIEMEHTA, puXoAsuyocs Ha 1 B.
BOITPOCHI U 3AJAHUA A0 CAMOKOHTPOJIA

1.O0bSICHUT, ~ YCTPOMCTBO M NOPUHIUI  pabOThI
uHtepdepomeTpa MaiikenbcoHa.

2.Ut0 Takoe omnruyeckas JUIMHA MyTH WM ONTHYECKas
Pa3HOCTh X0/1a?

3.00BsCHUTh MEXaHU3M O00pa30BaHUA TIOJIOC PABHOTO
HaKJIOHA U PAaBHOW TOJIIUHEL. [ 1€ OHU JTIOKaTU30BaAHBI?

4.O0BSACHUTh CMBICH TIOHSATUHA MPOCTPAHCTBEHHOM U
BPEMEHHOM KOTEPEHTHOCTHM BOJIH M UX BIIMSHUE HA KadeCTBO

UHTEPHEPEHIIUOHHON KapTUHBI.



47

5. O6b14HO B uHTephepomeTpe MaiikenbcoHa
UCIIOJIb3YETCS  JOTIOJHUTENIbHAS  IUIacTHHA  (KOMIICHCATOD),
TOXKJIeCcTBeHHas miactune 3 (cM. puc. 2.8). Kakosa e€ posnn?

6.1 ne mpumensercs uarephepomerp Maiikenbcona?

/. 3anumuTe ycioBue 00pa3oBaHus MakCUMyMa (MUHUMY-

Ma) HHTEPGEPEHIIMOHHON KapTHHBI.
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