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BBegeHune

TexHudeckum komutetom ISO/TC 172/SC1 Bbina noaroToBneHa cepust MeXayHapoaHbIX CTaHAapToB
«O603Ha4YeHUs1 B TEXHWUYECKUX YepTexax ONMTUYECKUX ISNEeMEHTOB W cUcTeM», OnyOrnuMKoBaHHas Kak
MCO 10110 noa obwmm HassaHneM «OnTuka u oToHUKa — PaspaboTka TeXHUYeckon JoKyMeHTauun Ha
OonTUYecKne anemMeHThl U cucTembly. MNocne NpegsapuUTenbHOro onyornkoBaHUs 3Tol cepun U 0cobeHHo ee
yacTn 5 «[Jonycku Ha OTKNOHeHUs1 hopMbl MOBEPXHOCTUY U YacTu 14 «[jonycku Ha gedopmManunmn BONHOBOMO
¢poHTa» cTana o4eBUAHON NOTPeBHOCTL B AONOMHUTENBHON AOKYMEHTaLUW, perfnameHTupytolein Heobxo-
OUMYLo NS onUcaHnsi U3roTasfiMBaeMblX ONTUYECKUX U3genvin nHcpopmaLno ¢ y4eToM gonyckos. B cBsan ¢
aTum ISO/TC 172/SC1 pelumn noaroToBUTbL TEXHUYECKUIA Aoknag «MHTepdepoMeTpust ONTUYECKUX BOMHO-
BbIX (PpOHTOB 1 POPM MOBEPXHOCTEN ONTUYECKUX SNIEMEHTOBY.

B xoge auckyccuii Gbino BbIICHEHO, YTO BrEpBble TEeXHUYECKUA AoKNaA U MeXayHapoaHbIA cTaH-
AapT, nogrotasnusaembli UCO, uMeeT OTHOLLEHWE K BOSTHOBOW ONTHKeE, T. €. 6asnpyeTcsi Ha OCHOBaX He reo-
MEeTpUYECKON, a OU3UYECKON OMTUKN.

OTOT NpoeKT cTaHdapTa (TEXHUYEeCKMA Aoknad) ocBellaeT nepBooYyepeHble noTpebHocTH cneuumanue-
TOB B YacTu onpeaesieHns Ka4ecTBa ONTUYECKUX 3NTIEMEHTOB U B LLeNTOM ONTUYECKUX CUCTEM, NPUYeM OCHOB-
HOe BHMUMaHWe yaeneHo NorpeLHocTaM ornpedeneHns napaMmeTpoB U NCKaXXEHNSIM BONHOBOTO opoHTa. 3TU
MOTPELLUHOCTM N UCKaXXeHWNS OXBaThIBAOT BCHO LLKAMY NPOCTPAHCTBEHHBIX YacToT, 04HAKO B A0OKaAe NX CNEKTP
OrpaHnyeH TOMbKO ero HA3KOYaCcTOTHLIM U CpeaHEeYacTOTHLIM AnanasoHaMmu. Belcoko4acTOTHbIE NMOTPeLLHOCTH
N NCKaXKeHNsi BONTHOBOTO (hpoHTa MOryT BbITb onpeaeneHbl 6o MeTogamMmn MUKPOCKOMUN, M6 nyTem nsme-
PEHNS XapaKTepPUCTUK pacCesiHHOro CBeTa UMM Xe C UCMONb30BaHNEM HEOMNTUYECKUX CNocoO0B 30HAMPOBaA-
HWsI MOBEPXHOCTMU.

AHanoruyHoe orpaHuveHve ObINO BBEAEHO WU MPUMEHUTENBbHO K AManas3oHy ASfMH BOMH WU3MydeHust
NCTOMHWMKOB, UCNOMb3yeMblX B NHTepdepomeTpax: B MCO 14999 paccmaTtpusaoTcs MeToabl UCMbITAHWUIA 1
N3MepeHNin B OCHOBHOM B BUOMMOM AManasoHe ONTUYecKoro crnektpa. B HekoTopbIx cryyasx npu uccrneosa-
HUM HeoBpaboTaHHbIX MOBEPXHOCTEN, NMOSyYeHHBIX nocne WwhindgosaHus, npumensiiotes CO,-nasepsl ¢ Anu-
HoW BorHbI 10,6 MKM, a Npy KOHTPOMNE ONTUKA, UCMOMb3YEMOI B MUKPONUTOrpadumn, — aKCUMepHbIe nasepbl ¢
AnnHamu BosH ~ 193 1 ~ 248 HM. OagHako B 4aHHOM AoKnage 3TU creKTparbHble AnanasoHbl YTOMUHAOTCA B
peakux cryyasix, a ocTarnbHble Y4acTKy ONTUYECKOTo CNekTpa OCTaloTCsl BHE PAaCCMOTPEHUSA.
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HAUUWOHANBbHBIA CTAHOAPT POCCUMCKOWU OGEREPALUUM

FocypapcTBeHHas cucTeMa obGecnevyeHus eQUHCTBa U3MepeHUin
ONTUKA U POTOHUKA. UHTEP®EPEHLUWOHHbLIE USMEPEHUA
ONTUYECKUX SNNEMEHTOB U CUCTEM
YacTtb 1

TepMMHbI, onpepeneHua U oOCHOBHble COOTHOLUEHUA

State system for ensuring the uniformity of measurements. Optics and photonics. Interferometric measurements of
optical elements and systems. Part 1. Terms, definitions and fundamental relationships

HOara BBegennsa — 2013—03—01

1 O6nactb NpUMeHeHus

HacTosawmin cTaHaapT coaepKUT TEpMUHBI, onpederieHns], a Takke yHaaMmeHTanbHble husndeckme u
TeXHUYecKne NpuHUUnbl MHTepdepoMeTprum ONTUNECKUX BOMHOBLIX (PPOHTOB 1 POPM NMOBEPXHOCTEN ONTU-
Yeckux arnemeHToB. OnucaHo BNUsiHNE U3MepsieMbIX BOMTHOBLIX (DPOHTOB Ha BLIBOP KOHCTPYKUUM U crnocob
NPUMEHEHUs Toro Unu nHoro nHTepdepomeTpa. MNMockonbKy Bce BiAblI BOITHOBLIX (DPOHTOB (32 UCKIIOYEHUEM
CBEPXMPOTSXKEHHBIX MIIOCKUX BOSH) N3MEHSAT CBOO (hopMy MO Mepe pacnpocTpaHeHUs], B HACTOSILLIEM CTaH-
AapTe NpuBeAeHbl OCHOBOMONarawLLMe cBeAeHNs U3 TEOPUN pacrpoCTpaHEeHUs! 3NIEKTPOMarHUTHBIX BOJTH, a
Takke onvcaHbl MPUHLUNLI ABYXITYy4EBON MHTEpdepeHLMn.

C uenbto nony4eHns hasosBoi HopMaLMn U3 pesynbTaToB N3MepeHnin pacnpeaeneHns UHTEeHCUB-
HOCTW KaK BO BpeMeHW, Tak U B MPOCTPaHCTBE, ONncaHne pacnpocTpaHeH1s BOMH B ONTUYECKOM AnanasoHe
YacToT NPOBOANTCS C UCMOSIb30BaAHUEM KOHLIEMNUUA KOMMIEKCHOM aMNnTyabl.

Kpome Toro, paccMoTpeHbl npucywne nHTepdepoMeTpun UCTOYHUKM CUCTEMaTUYECKUX U CRyYanHbIX
norpeLHocTen.

2 OCHOBHbIe NOMOXEHUA 3NMEKTPOMarHUTHON TEOPUM U pacnpOCTPaHeHUs BOSH

2.1 MapameTpsl, o603HavYeHus, eAUHULIbI, KOHCTaHTbI, onepatopbl UBbIMUCTUTENbHBbIE NPpoLUeaypbl

OcHoBHble napameTpsbl, 0603HaYeHus, eQnHNLbI U KOHCTaHTBI NpuBeaeHbl B Tabnule 1, a onepaTtopbl v
BbIMMCIUTENbHBIE NpoLeaypbl — B Tabnuue 2.

Ta6nwuye 1—TNapameTpsl, 0603HaYEHUS, €AUHULIBI, KOHCTAHTbI

MapameTpbl O6o3Ha4eHun eﬂzi';ﬂ:ﬁiﬂ{i“:;eml
BekTop anekTpn4ecKoro nonsi; aMeKTpuyYeckuii BEKTop E B/m
BexTop MarHMTHOro nons; MarHUTHbLIA BEKTOP H A/m
OnNeKTpu4eckoe CMeLLEHNe; 3MeKTPUYeckas MHAyKuus D Kn/m2= A-c/m?
MarHuTHas MHAYKUMS; NNOTHOCTb MarHMTHOTO NOTOKa B Tn =B6/mM2=B - c¢/m?
HuanekTpudeckas npoHULaemocTb* € d/m=A-c/B-m
JnanekTpyyeckas NPOHNLAEMOCTb BakyyMa €9 8,854 - 1012 d/m
OTHOCMTenbHasn AnManekTpuyeckasn NPoHMLAeMocTb & 1

U3paHne odmumanbHoe
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OkonyaHue mabnuust 1

MapameTpbl O6o3HaveHus PeKOMGr:(%ﬁiT:iZAMH“ub"
MarHnTHas npoHUUaeMocTb** m MTm=B-c/A-m
MarHuTHasi NpoHMLaeMoCTb Bakyyma Ko 1,257 - 1078 Tu/m
OTHOCcHTENbHAs! MarHWTHasi NPOHNLAEMOCTb [T 1
CKOpOCTb pacnpocTpaHeHus BOIHbI B cpeae c m/c
CKkopoCTb pacnpoCTpaHeHnsi BOMHbI B Bakyyme Co 299792458 - 108 m/c
AGCconoTHLIV NokasaTenb NpernomieHus n 1

* MartemaTtu4ecKkoe COOTHOLLEHUE: €= & - &.
** MatemaTn4ecKkoe COOTHOLLEHUE: 1L = W -y

Tabnwuya 2— Onepartopbl U BbMUCIIMTENBHBIE NPOLEAYPbI

Oneparop OnpepeneHne/sbiMuCNUTENBHBIE NpoLEaypPb! HaumeHoBaHue (Tun)
\Y 0 a a0 Habna (BekTop)
ox’ oy’ oz
vy Py . Py . Py Nannacwmak (ckansip)
x?  ay?  az?
V- Vy = V2y

2.2 YpaBHeHust MakcBenna

YpaeHeHua Makceenna aenawotcs hyHaAaMeHTOM Teopun pacnpoCTpaHeHUs! 3NeKTPOMarHUTHLIX BOSH.
[ns cpeabl, He coaepXKallei aneKTpUYecknxX 3apsaaoBs M TOKoB 1 o6naaatolein npeHeGpexnuMo Manon anek-
TPONPOBOAHOCTHLIO, ypaBHeHWUss MakcBenna sanuceiBaloTcs B hopme:

vxE + 2B _¢
b
VxH - — =01,
ot M
vV-D=0
V-B=0
CooTHolleHne mexay D v E, paBHo Kak u mexay B n H, Beirnagut cnegytowmm obpasom:
D=¢E )
B =pH|"

OHo cnpaeeanneso NPUMEHUTENbHO NMULWL K IMHEAHBIM cpedaM.
2.3 dnekTpoMmarHUTHble NonsA B cpefe
[nsa cpeabl ¢ 04HOPOAHBIMU pacnpeAeneHnAMA € U u ypasHeHus (1) TpaHCchopMUpYIOTCS K BUAY:

2
v2E -0 2E o

ot? 3
VZH—s‘pgzo

ot

2.4 CKopocTb pacnpocTpaHeHUs BONHbI
B onTuyeckn oaHOPOAHOM N U3OTPOMNHON cpeae
c= G0 @
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AHanoruyHo B Bakyyme
L )

coz;
€ "Ho

2.5 lMNokasatenb npenomMmneHus

MokasaTenem npenomreHns nnu abCconoTHLIM NokasaTenem npenomneHns cpegbl C NPOHULUaeMOoCTA-
MU £ U 1 UMEHYeTCS1 OTHOLLEHWE CKOPOCTEN pacnpocTpaHeHNA BOMHLI B BakyyMe U B cpefie, T. €.

n="C0 ®)
c

2.6 CkansipHoe BONIHOBOE ypaBHeHUue

Kak E, Tak n H asnsiotca Bektopamu. OgHako BO MHOMMX NPUNOXEHUAX NPUXOAUTCA UMEeTb Aeno C
SIMHEHO NONAPU30BaHHBIM ONTUYECKUM U3NyYEeHNEM, KOTOPOE MOXEeT BbiTb NONHOCTLIO ONUCAHO C UCNOMb-
30BaHMEM NULWb OHOro BekTopa (Kak npasuno, Bektopa E). Torga ypasHeHue (3) CBOAUTCA K CKansipHOMy
BOJIHOBOMY YpaBHeHUIo, B obLlem Buge 3anuceiBaemomy B hopme

c? ot?
YpaBHeHue (7) cootBeTcTBYET AnddepeHLMansHOMY YpaBHEHUIO BToporo nopsigka, a ¥ numeHyetca
CBETOBbIM BO3MYLLEHUEM.
OcHoBHol Npobnemoi Teopun pacnpocTpaHeHusi CBeTa ABMAETCA, Takum 0bpasoM, onpeaerneHune crno-
coba nnun nyTu pacnpocTpaHeHusl BOSIHbI OT O4HON NOBEPXHOCTU K APYron.

2y 1. Pv_g (ﬂ

2.7 AMnnutyga, yrnoBas 4acroTa, ANMHA BOSHbI, BOTHOBOE YUCIIO

MonoXnM, YTO CUHYcoMAaanbHas NNockaa 3neKTpOMarHUTHasa BOfHa pacnpocTpaHAeTcs B Hanpasne-
HuK z. Toraa cBeToBOE Bo3MyLIeHMe W okasbiBaeTcA PYHKLMER ABYX apryMeHTOB: KOOPAMHATDI Z U BPeMeHM ¢

¥(z, t)y=U-cos [m(t - ij + 5], 8)

c

rae U — amnnutypa;

®— YrnoBas 4yacToTa;

8 — dasoBasn NoCTOAHHAs BOMHBI.

Yrnoeasi yacTtoTa paBHa 2nv, rae v — 4actoTa, T. €. YUCNO BOMH, NpUxoasLleecs Ha e UHULY BPEMEHMW.
OnuHa BOnMHbI A paBHa

r= ZLV = 21’[00’ (9)
L) nw
a BOJTHOBOE 4Yncno
k=2" (10)
A

Mpy n3yveHnn aBneHns andpakumm U BO MHOMMX NPUMEHeHUsIX uHTepdepoMeTpum ypasHeHue (8)
ncnonb3yeTtcs A4S onpeaeneHns 1 onNMcaHns «BONTHOBLIX (PPOHTOB». B aTUX criyyasx npyM AaHHOM 3HaYeHUK
Zz asoBas KoHCTaHTa d§ sBnseTca yHKUMEN MonepeyHbIX NPOCTPaAHCTBEHHBLIX KoopAuHaT (Hanpumep,
8= §Xx, y)). Takon nogxon BecbMa noneseH B UHTepdepOMETPUM, Koraa UIMEPEHUI0 NOANEXUT 8 = X, ¥),
ABMsAOLWAsca pasHocTbio has ABYX MHTepdeprpyroWMX BOMH, a X U y CryXXaT KoopAuHaTaMmn pacnonoxeHus
MpUeMHMKa U3NnyveHus.

MHoraga okasbiBaeTcs 6onee yaobHbIM paccmaTpuBaTh «MOBEPXHOCTb» B NPOCTPaHCTBE Z = Z(X, ¥), B
koTopoM &= gx, y, z(x, y)] = const. Takas noBepxXHOCTb onpeaensieT «opmMy» BONHOBOMO hpoHTa, KOTOpas B
MPOCTEeNLWNX cnyyasix MoXeT BblTb cchepnieckol, MNockon nunu acdepudeckon. OueBngHo, YTo «opmar
BOJIHOBOIO (hpOHTa BapbUpyeET Mo Mepe U3MeHeHUs Z, 3a UcknoueHnem a(n) (6eckoHe4YHoM) NI0CKON BOMHbI C
HEeU3MeHHoOn aMnuTyaoNn.

B 6onee 0bwwem cnyvae U = U(x, y), T. €. UMeeT MeCTO HeroMoreHHas BofiHa («HeogHopoaHas BOMHa»).
Ha npakTuke npu namepeHuax nameHeHui 8 sapuaunm U okasbiBaloT HECYLLLECTBEHHOE BMAHWE Ha Nonydyae-
Mble pesynbTaThl.
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2.8 KoMmnnekcHaa amnnutypa
YpaBHeHue (8) MoxeT bbITb NpeAcTaBieHO B KOMMIEKCHOW dopme:

¥(z, t) = Re[u(z) -e' (®V)] (1)

u(z) = U™, ¢ =—(m%]+a, (12)

roe u(z) — KOMMeKcHas aMmnnuTyaa BOJIHbI;
U — npocTpaHCcTBEeHHO-3aBUCUMEBIN MOAYMb (Hanpumep, aMnnntyaa);
(¢ — NPOCTpaHCTBEHHO-3aBKUcMasn dasa.
KomnnekcHas chopma 3anvcu nosny4yuna 6orbluee pacnpocTpaHeHue, Yem ypasHeHue (8) B BeLLleCTBEH-
HoM Buae. OgHaKo UMEHHO BeLLeCTBEHHbIE KOMNOHEHThI ypasHeHn (11) u (12) umetoT omanyeckunin cMbIch.

2.9 O6ny4eHHOCTb
O6ny4yeHHOCTb 7 oNMChIBAETCSA COOTHOLLEHUEM:

I=(E/A) - Af,
rae I — obrnyveHHOCTb;
E — 3Heprus;
A — nnowagsb;

At — BpeMeHHON nHTepsarn.

MpwumedaHune— [aenaercs skcnosuumel (B TOHKe NOBEPXHOCTW), T. €. NOBEPXHOCTHOW NNOTHOCTHIO CBETOROW
(ONTUYECKON) SHeprMn NagatoLLEero N3ny4YeHus.

Cpeﬂbl ANs HenocpeacTBEHHON perncTpaum ammanTyabel NoNA He CywecTByeT, Tak Kak HacTtoTa v ONnTu-
4ecKoro usny4vyeHna CrnKoM Benuka.
I'IoeTomy NMPUEMHUKN U3NyHeHUA PperucTpupyoT 1, nponopunoHanbHyO KBagparty Moayna amnnutyabl

Tocld? = 2. (13)
KoppekTHoe COOTHOLLIEHNE KOMMIIEKCHOW aMnnuTyabl U / BeINMSIAUT criegylowmm obpasom:
1=(m) Ut (14)
) ,

rae u* — conpsbkeHHast KoMnfaekcHasa amnamTyaa.
2.10 Bektop MNMonHTUHTa

BekTop S* nMeHyeMblii BeKTOpoM MOAHTUHIA, XapakTepusyeT KOMMYeCcTBO SHeprun, npoTekawowee B
1 ¢ CkBO3b €AMHWULYY NOBEPXHOCTU MO HOpMaru K HanpasneHusim E n H:
S=E-H. (15)

Bektop S MoxeT BbITb MHTEPNPETUPOBaH KakK NAOTHOCTb MOTOKa aHeprun. AMnnutyaa Bektopa Moi-
HTUHra CAYXUT MEPOl UHTEHCUBHOCTU ONTUYECKOTO U3NYYEHUA, a ero HanpaBneHHOCTb oToBpaxaeT Hanpas-
neHne pacnpocTpaHeHu sl NoToKa.

O6ny4YeHHOCTb (BHUMaHUe — akcnoauuma!) 7 onucbiBaeTca ypaBHeHUEM

I=S:n, (16)
rae n — HopManb K NOBEPXHOCTU MPUEMHUKA U3NYYEHUS;
S — ycpeaHeHHas BO BpeMeHU aMnnutyaa Bektopa MolHTuHra.
2.11 PacnpocTtpaHeHue NNOCKUX BOSH

BosHbl, UMetoLLMe NOCTOAHHYHO (hasy B OUKCUPOBAHHLIA MOMEHT BpeMeH ¢ B KaKaoi NnockocTu, nep-
NeHAMKYNAPHOI HanpaBneHWio pacnpocTpaHeHns, MMeHYIOTCS NNOCKUMU BonHaMK (pucyHok 1). Monoxum,
yto rX, Yy, z) oTobpakaeT paauyc — BekTOp (BeKTOp MNOMOXeHWs) Toukm P B npocTpaHcTBe, a

ny, Ny, N,) — HOPMasbHbIA OPT BOMHOBOTO (hPOHTA B HEKOTOPOM (HUKCUPOBAHHOM MOMOXEHUM (PUCYHOK 2).

* MonyXnpHbIM KypCcMBOM 0603HaYaloTCA BEKTOPA.
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PucyHok 2 — OTo6paxeHue YCoBusi COG/IIOAEHUSI COOTHO-
LWEHMA T M - K

BonHoBble (DPOHTHI NpefCcTaBAAlT cCO60 MOBEPXHOCTM NOCTOSAHHON (ha3bl. Jlloboe pelweHne ypaBHeHus (7)
B hopme
Y =4Y*(r-n, f) 17)
onucbiBaeT NOCKY0 BOJIHY, MOCKO/IbKY B K&XAbli MOMEHT BpeMeHnY = const B Kax o N10CKOCTH, NepneHan-
KyNApHON HOPManbHOMY OpPTY 1,
rn=«x (18)

MnockocTn, onucebiBaemble ypaBHeHnem (18), cuntaloTcsi BOJIHOBbIMU DPOHTAMU MSIOCKOW BOJIHbI.
Bo3myuieHne N (X, y, z, f) rapmoHnyeckoii (CMHyconaanbHOM) NJIOCKOW BOMHbI, pacnpoCTpaHsoLWencs B
HanpaB/fieHUM N, ONUCbIBAETCHA BbipaXeHnem

¥(Xx, Yy, z, t) = Ucos(2nvt - Kn + 8). (29)
ApPrymMeHT KOCUHYCHOW (hyHKUUM cumTaetcs pa3oBbiM Y1eHOM, a 8— a30BOli KOHCTaHTOW.
2.12 PacnpocTpaHeHue chepnyeckon BOJIHbI

M3nyuyaTtenem cepmnyeckoin BosiHbl (PUCYHOK 3) CNYXWUT TOYEYHbIi NCTOYHUK O.
KomnnekcHas amnantyga cepuyeckoil BOIHbI ONNCbIBAETCS YpaBHEHNEM

m= n -e-'y 20
n (20)

raoe r— pagunasnbHoe pacCTodHMe OT NCTOYHUKa.
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©

PucyHok 3 — Cdhepuyeckue BOmMHbI

da3a 370l BOMHbI NOCTOAHHA HA NMOBEPXHOCTM Npu r = const, T. e. pasoBble PPOHTLI chepUIeckn LeH-
TPUpOBaHbl OTHOCUTENBHO TOYKN 0.

Hanuuue r 8 sHameHaTene BblpaxkeHus (20) cBMAETENLCTBYET O TOM, UTO amnuTyda yobiBaeT o6paTHO
NPONOPLMOHANbHO PacCTOAHMUIO OT TOYEYHOIO NCTOYHMKA.

PaccMoTprm pUCYHOK 4, Ha KOTOPOM TOYEUHBIA UCTOUHUK PacronoXeH B NIOCKOCTU X, Yq € KoopanHa-
Tamu TOUKM (Xq, ¥o)-

AXo AX
(x, y)
|

Yo
(X0 Yo)

NY

PucyHok 4 — To4euHbIN CTOYHUK, PAaCcnONOXEeHHbIN B NNOCKOCTY Xq, Vo

Toraa aMnaUTya BOMHbI B NOCKOCTM X, ¥, NapasinenbHoi NNOCKOCTU Xy, ¥ U PACTIONOXEHHOMN OT Hee
Ha paccTosHUK z, ByaeT B COOTBETCTBUM C ypaBHeHueM (20) o6paTHO NponopuuoHansHa:

r=yz% +(x-x0)? +(y - ¥0)?, @1
rae X, y — koopauHaThbl B NNOCKOCTU ocBelleHns (06nyyeHus) cepuyeckon BOMHOM.

MpubnuxeHHoe BbipaxeHue AnA asbl BOMHLI MonyyaeTcs B pesynbTaTe pasnoxeHus B GuHommnarns-
HbIl PAA NOAKOPEHHOTO BbipaxeHus B (21). Ecnu B kayecTBe annpokcumauun ans r seibuparotcs nuwb gsa
nepBbIX YfeHa psaaa, TO pe3ynbTaToM ChyXuT dpeHeneBckas annpokcumauus siBlieHust Audpaxkumu.
B amnnutyaHoM MHOXUTene [cM. (21)] rMoXeT BbITb 3aMeHeHO TOMbLKO Z, NOCKONbLKY (X — Xg), (Y — o) << z. Tor-
Aa Ans KOMMNEKCHOW aMNNUTyAbl BOSHBI B MIIOCKOCTU X, ¥ MPU PacnonoXXeHun nsnydyarens B ToOHUKe ¢ Koopan-
HaTamu (Xq, ¥o) B MNOCKOCTU X, Yo Nonyvyaem

ulx, y,z) = g e—ikz . g=i ([22)[(x — x¢)? + (v — ¥o)°], (22)

2.13 PacnpocTpaHeHue BOIH OrpaHU4YeHHOM NPOTSHKEHHOCTU

EAQWUHCTBEHHBIM TUNOM BOJHBI, HE U3MEHSIIOLLIEA MPU pacnpocTpaHeHuu cBoen hopMbl, ABMsieTCs Noc-
Kasi BOfTHa ¢ OQHOPOAHON (0AMHAaKOBOW) amMnnuTyAol. Takasi BonHa GeckoHevHa no obeuM nonepeyHbIM
koopavHatam. Cchepuyeckas, cxoaawlasca K LeHTPY KPMBU3HBI MU pacxodsawasca oT Hero B npejenax
MOJTHOro TeNeCHOro yrna 4x, CAY>XXUT ApYrMm npumepom ocobo cneumduyHon BonHbl. B aaHHoM cnyyae dasa
BOJIHbI U3MeHSeTCA, Ho Mioboe pacnpeaeneHue dasbl NogobHo coceaHeMy. Mpu 3ToM 06asaTenbHbLIM ycno-
BMEM SIBNSIETCA OQHOPOAHOCTb aMNINTYAHOro pacnpeaeneHus.

Bce ocTanbHble BonHOBLIE hpOHTLI, 0cOBEHHO Nnockune u cchepudeckne, HO orpaHNYeHHbIe anepTypon,
N3MeHSI0T CBOK hopMy No mepe pacnpocTpaHeHusi. OauH U3 NpUMepoB oToBpaxeH Ha pucyHkax 5 n 6, rae

6
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PucyHok 6 — Mopynb A koMnnekcHoi amnnm- B
TyAbl BONHbI Npy Audpakuyumn ®peHens Ha pes- - I T I I I T T ™
KOM Kpae 2 0 -2 4 -6

nokasaHa XOpoLo u3secTHasi cnupanb KopHio, kotopasi npepcraenseT B rpaduyeckon ¢opme pelueHue
uHTerpanos dpeHens:

M 2 (23)
x :jcosdev

rAe X v Yy — AekapToBbl KOOPAWHATHI;
v — napameTp KPMBM3HbI.
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Cnupanb KopHio MoxeT GbiTb MCMONb3oBaHa Afsi ONUCAHUA W3MEHEHUsl KOMIIEKCHOM amnnuTyabl
NJSIOCKON BOMHbI, AndcbparnpoBaBLUEA HA PE3KOM Kpae.

OpnHoBpEeMEeHHOE paccMOTpeHWe PUCYHKOB 5 1 6 nokaabiBaeT, 4To B Touke 0 ocu abeumce Ha pucyHke 6 m
B LIGHTPE CMCTEMbI KOOPAMHAT PUCYHKA 5, SIBMSIOLLMXCS TOYKON FeOMETPUIECKON TEHWU, aMITTUTYZa YMEHbLUA-
€TCA BABOE, & UHTEHCUBHOCTb — BYETBEPO, HA [OCTATOMHOM yAaneHUn OT OCBELLLEHHOM 30HbI. KomnnekcHasn
aMnnuTyAa B AaHHON TouKe u3obpaxkeHa Ha pUcyHKe 5 NpsiMoi NnHKe, coeauHsiolei Toukn zvn 0. Touka Z
Ha pucyHke 5 octaeTcs LEeHTPoM, rae 6epyT Hayano Bce BeKTOopbl. 10 Mepe NpoaBWKEHUs1 B OCBELLEHHYIO
30HY NapameTp v BO3pacTaeT, U C HUM pacTeT MOAYITb KOMNSIEKCHOW aMNNNTYAbI, Tak Kak BEKTOPbl CTAHOBATCS
AnuHHee. JKCTpemarnbHoe 3HayeHue AOCTUraeTcsl B Touke b’, a 3aTeM HacTynaeT CHWXeHue A0 NepBoro
OTHOCUTENbHOrO MUHMMYMa B Touke C'. [lpy aTOM uMeeT MecTo uaMeHeHue hasbl BONMHOBOIO (PPOHTa,
NOCKONBKY NPU ABUXKEHWM TOYKM NO CMparnn U3MeHsieTcsl HanpasneHne BekTopoB. pagnueHTbl N3MEHEHMIA
cha3bl pesKo Bo3pacTaloT B6n1Man Touek 9KCTpEMYMOB Ha cnupanu (Hanpumep, Todek b, ¢', d’' u T. 4.) v npu-
6nnXaloTCA K Hyrio, KOraa NMHUS, HAYUHAIOLLASICS B TOUKe Z, OKa3blBaeTCA KacaTernbHOW K cnupany KopHio.

PucyHok 5 aemoHcTpupyeT uameHenue casbl ¢, KOTOpoe npetepnesaeT Audparuposasluas BonHa B
WHTepBane mexay Toukamm b’ n B'.

Mockonbky casa ABNsAeTCsA BENUMYMHON, M3MEPAEMOI UHTEP(EepOMETPOM, CTAHOBUTCSA O4YEBUAHBIM, YTO
pe3ynbTaT U3MepeHUiA CUITbHO NOABEPXKEH BNUAHMIO gndpakummn. 3To ABNSAETCA OQHOM U3 NPUYMH, NO KOTO-
pOW TOYHbIE U3MEpPEHUs! [OIKHbI BLINOHATLCS B YCNOBUSAX, KOrAa Ha usmepsieMblii BONTHOBOW (PPOHT He OKa-
3blBaeT BnusiHva gudpakums PpeHenst.

EOuHCTBEHHBIM NYTEM KOPPEKTHOTO BbIMOITHEHUA NPELU3NOHHBIX M3MEPEHUIA TAKOro poaa SIBNSieTCs
TwaTensHoe dopmupoBaHne n3obpaxeHus Mobon orpaHnyMBaIOWEN anepTypbl, PacnonoXeHHOW nepep,
NPUEMHUKOM M3MNYyYeHUs, KOra ABa BONHOBLIX (PPOHTa MHTEPMEPUPYIOT ApYr ¢ Apyrom (audpakuus dpayH-
rocdepa). STOT BONPOC AeTarnbHO pacCMOTPeH B 4.5.

2.14 PacnpocTtpaHeHue actepuiecKkux BONH

INio6as BonHa, onuckiBaeMan 6onee unu MeHee CNOXHOW pyHKUMENH Moayns unu ¢asbl KOMNMNEKCHOM
amnnutyabl [em. (11) n (12)], npeTepneBaeT npyu pacnpocTPaHEHUN U3MEHEHUA Kak MOAYNSA, Tak U ¢asbl.
HoBhbii BONTHOBOW (hPOHT Ha PacCTOSIHWUM Z (CM. PUCYHOK 4) MOXET 6bITb BbIMMCNIEH C NPUMEHEHWEM NpUHUMNA
®peHens — loireHca nyTeM onpeaeneHus AvdpakLMOHHOIo UHTErpana B npeAenax AaHHOro pacnpeaerne-
HUSA KOMMNIEKCHON amnnuTyabl. B npocTeriluem Buae aTo MOXeT BbiTh NPeAICTaBnNeHo C NOMOLLLIO BEMBMNETOB
(conutoHonofobHbIX thyHKLUMIA) [MoireHca, Koraa To4KU CoceJHUX BOSTHOBbLIX (DPOHTOB pacronoXeHsbl Ha paB-
HbIX PacCTOSIHWAX BAOMbL CBETOBbLIX Jy4el (pUCyHOK 7).

PucyHok 7 — BONHOBOM (PPOHT U CBETOBBLIE NyyH, NepneHAUKYNsipHbLIe Apyr Apyry

To xe camoe oTHocuTcs K Mobomy acgepuyeckomy (HecthepuueckoMy) BONHOBOMY (PPOHTY. Takon
BONHOBOW (PPOHT Xapakrepusyetcsi TeM, YTO CBETOBbIe Jlydn HEe CXOAATCA B LIEHTpe, a nepeceKalorcsi B
obnacTu NpocTpaHCTBa, UMEHYEMOW KayCTUKOW (CM. PUCYHOK 8).

Mpu namepenusx actpepuyeckoro BONHOBOro ppoHTa mHTepdepomeTpoM criegyet usberats nonapa-
HUA B 30HY KayCTUKW, MOCKOJTbKY MMEHHO B 9TOW 30HE NMEIOT MECTO 3HAYMTENbHbIC U3MEHEHUSI MOAYIIA KOM-

8
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N

1 — kayctuka

PucyHok 8 — OBpa3oBaHue KayCTUKM MNOCKO-BLIMYKNOW NUH30M ¢ cunbHOM chepudeckoit abeppaumeit

NMEKCHOW amMnnuUTygbl B MoMepeYHbiX KOOpAMHATaxX, YTO CUNbHO 3aTpyAHAET onpeAeneHue WCTUHHOIO
BOMHOBOro ¢bpoHTa. [JonornHuTenbHble TPYAHOCTM CO3[aeT HecTabunbHOCTb BONMHOBOMO (hpoHTa B 30HE
KayCTMKM.

Mockornbky B M3MepeHusiX BONHOBOrO (hpOHTa MPUHMMAET y4acTue NPUEMHUK U3NYYeHus, cneayet
nogobpaTb ero MeCTOMNoNOXEHNE BAOMb aKCUarbHOM OCU TakuM 06pasoM, UToGbl Ha ero YyBCTBUTENLHYIO
NOBEPXHOCTb MPOELMpPOBannCh U306PaXKEHUs pasnUUHLIX ceyveHuit accepuyeckoro cpoHTa. CkasaHHoe
OTHOCUTCS K NMOGbLIM OTKIOHEHUSM BOITHOBOTO (DPOHTA OT YMCTO cchepuyeckon unm nnockoi popmol. Ecrnim, k
TOMY e, MCCreayeTcs oTpaXalolas NoBepPXHOCTb, TO criedyeT NpUHUMaTb BO BHUMaHUE UCKaXeHue elo
¢a3oBoro pacnpegeneHvsi B BOSTHOBOM (ppOHTE Nagalowwero Ha Hee N3ry4YeHusl.

MN3amepeHus ha3oBoro pacnpefeneHvsi B BONHOBOM (hpOHTE OTPaXXEHHOro NOBEPXHOCTbLIO U3MTyYeHUs
MO3BONSIOT CYAMTL O CTENEHU OTKNOHEHUS OT UaeanbHOWN (HopMUpyemoit) hopMbl NOBEPXHOCTU. MockoNbKy,
B CBOIO Ouepe/lb, BOMHOBON (hPOHT NpeTeprneBaeT UsMeHeHUs1 Mo Mepe yAaneHus oT UsMepsaemoi noeep-
XHOCTW, criefyeT NpUHATL HeobxoavMble Mepbl MO ee NpaBUMbHOMY NPOELUMPOBaHUIO ((POPMUPOBaHMUIO N30-
GpaxkeHns1) Ha NPMEeMHON NnoLaake NpMeMHuKa usnyyeHnsi. 3To ocobeHHo Heo6X0AMMO, ECNN HapYLLEHUS
hOpMbI MOBEPXHOCTU COAEPXKAT BbICOKME MPOCTPAHCTBEHHbIE YACTOThI, NOPOXKAAKLLME pe3Koe Bo3pacTaHue
rpagveHToB pacnpegenexHus asbl. Popma BonHOBOro ppoHTa MOXeT GbiTh CYLLECTBEHHO M3MEHEHA NpU
yAaneHun BCero Nvilb Ha HECKOIIbKO MMKPOMETPOB OT MOBEPXHOCTH, YTO, ECTECTBEHHO, NPUMBOAUT K HEBEP-
HbIM pe3yrnbTaTtam 3MepeHun.
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3 O6wee onucaHne AABNeHUA UHTepcepeHUUn N HTepdPepPoMeTPOB
Pa3nNnU4YHbIX TUNOB

3.1 UntepdepeHuun ABYX BONH (AByXBONHOBaA UHTepdepeHLus)

3.1.1 UHTeHCUBHOCTb U3NyYeHUsI NPU YaCTUYHOM MepeKpbITUU ABYX BOSH
UHTepdepeHLmna BO3HUKaeT NpU NepeKkpbITUK B NpocTpaHCTBe AByX Unu 6onee BonH. PaccMoTpum npo-
CTeNLLIMIA cnyYan ABYX BOMH, ONUCLIBaEMbIX YpaBHEHUSIMU:

uy = Use’ ™, (24)
uy = Ug'®2. (25)
Mpu nepekpbITUKN Uy 1 U, PE3YNbTUPYIOLLEE NOMNE PaBHO
u=uq+ Us. (26)
Mpu aTOM Habnogaemoi (M3MepsaeMoit) BENTMUUHON CNYXKUT UHTEHCUBHOCTb:
T= U = |ug + upl2 = U2=U2? + U3 + 20Uy - Uy - cos(eq — 92); @7
I=1, + I+ 2/ 141, cos Ag, (28)

rae Ag = ¢4 — 3.

3.1.2 NnHTepdpepeHUMOHHBLINA YNeH UHTEHCUBHOCTU, AECTPYKTUBHAsA U KOHCTPYKTUBHaA UHTepde-
peHuuA, cpegHee 3Ha4YeHUEe MHTEHCUBHOCTU

NHTepdepeHUMOHHBIM  YNIEHOM HasbiBaeTCA TpeTbe craraemoe B BblpaxeHun (27), T.e.
2,/14I5 -cosAg.

BapuaHT 1:

Ap=02m+ Nrnpnm=0,1,2..;

cos Ap=-1; I'= I, T. e. HTepepeHLma ABNAETCA AECTPYKTUBHON.

BapuaHT 2:

Ap=2mrnpum=0,1,2...;

cos Ap=1; I=1,,,, T. €. UHTEpdepeHLa ABNAETCH KOHCTPYKTUBHOIA.

PacnpegeneHue NHTEHCUBHOCTK, onuckiBaeMoe hopMyoin (26), ycrnoBHO n3obpaxkeHo Ha pUcyHke 9.

Al
L+ L+ 2\]1112

L+

L+L-2TT

T T >
0 2n 4t Ao

PucyHok 9 — PacnpegeneHne MHTEHCUBHOCTU B NIOCKOCTU X — y NPU MHTEPdEPEHLMU ABYX MIOCKMUX BOSTH
Kak BOHO 13 pUCYHKa 9, MHTEHCUBHOCTb MSMEHSETCS OT I,,, A0 I, NPV CPeAHeM 3HaueHnn

Im - [max; Thin = 11 + ]2_ (29)
Ana OByX BOMH 0OMHAKoBOW UHTeHeuBHocTY (1) = I, = I,) ypaBHeHue (27) npeobpasyeTcs K Buay

I=2I,[1+cos Ag] = 4100052[%} (30)

rae MHTEHCMBHOCTL U3MeHsieTca B npedenax ot 0 o 41,

10
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3.2 KorepeHTHOCTb

3.2.1 BpeMeHHasl KOrepeHTHOCTb: LWUPUHA NOMOChl, BPpeMs KOrepeHTHOCTU, ANUHA KOrepeHT-
HOCTH

CornacHo aneKkTpoMarHMTHOM TEOPUM aTOMbI UICTOYHMKA OMTUYECKOTO U3NydYeHUs (CBeTa) He reHepupy-
t0T HEMPEPBLIBHO 3M1eKTPOMAarHUTHbIE BOSHBI. OMUCCUS MMeeT MeCTO B BUAE «LLYTOB BOJIH», MPUYEM CYLLECTBY-
€T COOTHOLLIeHWe MexXay ONMHOMN (ANUTENbHOCTLIO) Liyra 1 crieKkTparbHbIM COCTaBOM U3NydeHus (CBeTa): YeM
ANMUHHEe Lyr, TeM YXe CMNekTp usnydeHus. TeopeTudecku GeckoHeYHBI Lyr BOMH npeacTaBnsdeT coboit
MOHOXPOMaTUYECKOE U3MYYEHUE C YaCTOTOM v, UMEHYEMON cpeaHeil YacToToN U3Ny4eHus.

KorepeHTHOCTb ABYX BOJIHOBLIX NOMEN B onpeaeneHHon Touke NpoCcTpaHCcTBa MMeHyeTcs BpeMeHHOM
UK NPOAOCIBHON KorepeHTHOCTbo. OAHUM U3 cniocoBoB onMcaHna UsnydeHus (CeeTa), UCNycKkaeMoro pearb-
HbIMW UCTOUYHMKaAMU, ABNAETCA NpeacTaBleHne ero B Bae LyroB CUHycomaanbHbIX BOJTH KOHEUYHOW AnuTe b-
HOCTW (ANMHBI) CO CTOXacTUYECKN pacrpedeneHHbIMA pPasHOCTAMU has Mexady oTAeNbHbIMA Lyramu.

Mpy BBINONMHEHWM 3KCTIEPUMEHTa (HampuMmep, ¢ UCMONb3OBaHNeM UHTepdepomeTpa MalikenbcoHa)
M3nyYyeHne NCTOMHUKA pacllenuTeneM rydka (CBeTofenuTenemM) pasgensieTcs Ha ABe BOSIHbl O4NMHAKOBOM
aMnuTyabl.

Mpoiasa pasHbIMU ONTUYECKAMI NMYTAMA, OH COBMELLIaTCA, PopMmnpYa MHTEPdEPEHLIMOHHYIO KapTUHY.

Ha pucyHke 10 nzobpaskeHbl criefytolime Apyr 3a ApYrom Lyry BOMH, NofyYyeHHbIe pasaeneHuem nep-
BUYHOI BOSHbI U3My4aTens Ha napuvanbHble BOMHbI.

Lc LC
NNANNNANN 1
/AVAVAVAVIRVAVAVV,
NNNANMNNANNN p
VA VAVAVAVALVVAVAV)

a
LC
NANNMNANAN ]
VA VAVAVAVALVVAVAV)
AW AW AW a W72 WaWaWa 2
VA VAVAVAVIRVAVAVAV,
LG
b
NNNANMNANN 1
/AVAVAVAVIRVAVEAVAV)
NN\ NN 2
(VAVAVAV,
LC Lc
C

1, 2 — napumuanbHble BOSHbI

Pucynok 10 — [lBa cnegyowmx gpyr 3a Apyrom uyra napumanbHbiX BOMH

O6a uyra UMeroT OIMHAKOBYIO amnnuTyay U ANUHY (ANUTENbHOCTL) L, ¢ BHE3anHo npepbisatollencs
MpPou3BOIbLHON pasHocTeio das. Ha pucyHke 10 a npeacTasneHa cutyaums, koraa Ase napuunansHble BOSHbI
MpOLUNV 0AMHAKOBbIE ONTUYecKue NyTu (ANnHbLI NyTH). HecmMoTps Ha To 4TO hasa NCXOAHON BOHBI (PryKTYn-
pyeT XaoTU4eCcKU, pasHOCTb has Mexay napunanbHbIMUA BoriHaMu 1 1 2 HemsMmeHHa Bo BpemeHu. PesynbTunpy-
foLas MHTEHCUBHOCTbL B AaHHOW CUTyaLumM COOTBETCTBYET ypaBHeHuo (27). PucyHok 10c unnwoctpupyet
cuTyalmio, Koraa napuuanbHas BofHa 2 npoxoauT 66nbLyio AnuHy nyTu L, Yyem napuuansHas sonHa 7.
["onoBHas YacTb Liyra BOMHbl 2 cOBMagaeT ¢ XBOCTOBOW YaCTbIo Liyra B napLuansHoi BonHe 1. Pesynbtupyto-
LLlass UHTEHCUBHOCTb TakKe ONMcbiBaeTcs ypasHeHuem (27), Ho Tenepb pasHOCTb (a3 XxaoTuyecku pnykTyu-
pyeT, Tak Kak cnegywowme Apyr 3a Apyrom Uyrim napuuanbHON BOSHbl 1 NPOXoaaT MUMO Lyra BOSHbI 2.

11
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B pesynbTaTe coS(Ap) U3MeHSIeTCA XaoTUYeckun B Npedenax oT nitoc 1 4o MuHyc 1. Mocne ycpeaHeHus coBo-
KYMHOCTU MHOTMX LLYrOB BOJSTH COS(A@) CTaHOBMTCS paBHLIM HyMo, a Habniofaemas pesynbTpytowas UHTeH-
CWMBHOCTb

AnuHa (ANMTenbHOCTb) BOHOBLIX LIYroB Ha3biBaeTCA ANMHOA KOTePEHTHOCTM /.

Ha pucyHke 10b npeacTaBneHa NpoMexXyTodHasi cUTyauusl, Koraa napuyanbHasi BonHa 2 npoluna reo-
MeTPUYEeCKYIo pasHOCTb NyTu Al 66nbluyto, Yem napumansHas sonHa 1, rae 0 < Al < /.. YcpeaHeHHas no mHo-
)KEeCTBY BOSHOBbLIX LYroB pasHOCTb (a3 WU3MEHSeTCsl XaoTudeckn B TeuyeHWe nepuoaa BpemeHwu,
nponopuMoHansHoro t = Al/c, n 0CcTaeTcs HEU3MEHHOW B NPOMEXYTKE BPeMEHU, NMPOMOPLUOHANBHOM T, — T.
Ecnu 1, paBHO ANMTENLHOCTW KaX/A0ro Liyra BOMH, a ¢ — CKOPOCTb CBeTa, TO AfIMHa KorepeHTHocTn /.= ¢ -1,
rae T— BPeMsl KOrepeHTHOCTH.

PesynbTupytowas kapTuHa UHTepdepeHLMn COOTBETCTBYET YpaBHEHUIO (27), HO C YMEHbLIEHHbIM KOH-
TpacToM. C y4eToOM NoTepu KOHTpacTa ypaBHeHue (27) npuobpeTaeT BUA

I=1+ L +2/1;-I|y(t)|cos Ag, (32)

rae y(t)— KommnekcHas cTeneHb KOrepeHTHOCTU UNu hyHKLNA KOrepPeHTHOCTHY, a [y(t) o3HavaeT ee Moaynb
(abcontoTHoe 3HaveHue).
3.2.2 PyHKLUA KOrepeHTHOCTU, KOHTpacT
BBeaem NoHsiTMe KOHTpacTa Ui BUOHOCTH

K= Imax ~ “min (33)
Imax + Inin
KoHTpacT sasnseTtcs pyHKUmen t
K = 2| ()| (34)
L+ 1,
na AByX BOMH 0OMHAKOBOW UHTeHCUBHOCTU I = I, ypaBHeHue (34) npeobpasyeTcs K Buay
K=|y(t)|- (3%)
U3 ypaBHeHun (35) cnepyer:
[70)] =1, (36)
|v(zc)| =0, (37
0 <|v(v)| <1. (38)

YpaBHeHus (36) 1 (37) onucbiBaloT NnpedenbHbIe Crlydaun NosIHOW KOrepeHTHOCTU U OTCYTCTBUA KOrepeHT-
HOCTM COOTBETCTBEHHO, @ ypaBHeHWe (38) oTobparkaeT YacTUUHYIO KOTepeHTHOCTb usnyveHus. Haubonee
WHTepeceH BapuaHT | ¥t )\ = 0 1 xapakTepusytolLas ero BenuiuHa /..

B ABYX4acTOTHOM nasepe 370 MUMeeT MecTo npu

_C _ 39)
.=~ =c¢rt,, (

(o] Av c
roe Av — crnekTparnbHas WuprHa nosochl, T. €. pasHOCTb ABYX YacToT.

MoxHO nokasaTb, YTO 3TO COOTHOLUEHWE MPUMEHUMO K NOBOMY UCTOYHMKY ONTUHECKOro W3fyyYeHus
(cBeTa) ¢ pacnpeaeneHmem 4acToTbl B nonoce (LMpuHoi) Av. Mpu 3Tom /, HasbiBaeTCA ANMHOA KOrepeHTHOC-
™, a T, — BpeMeHeM KOrepeHTHOCTU.

MCTOYHUKN C KOHEYHOW CMEKTPanbHOM LUMPUHON NONOChl U3MyYaroT LT BOJH OrpaHUYeHHON AMUHbI

Av=C Ak (40)
XZ
0

roe AL — LWMpWHa Nonockl UsyYeHns;
Lo — CpeaHsis AnvHa BOJHEI B Nnornoce Al

Mpumep 1— Y namnbi Ha napax pmymu, OCHaWeHHOU UHMeppepeHUUOHHbLIM huibmpom ¢ Al = 10 HM,
npu Al = 546 Hm
I}

le 41)
c

I.=% [%j ~ 30 MKM; T, = =10 "¢,

12
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lMpumep 2 — Yzenuii-HeoHogozo nasepanpu ). =632,8 HM u Av, /2 = 14 MI'y (nonoeuHa wupuHbl pacnpede-
neHus I, (v)) Hanuyecmsyrom ace konebamesnbHble MOObI U
(42)

3.2.3 MpocTpaHcTBEeHHast KOrepeHTHOCTb

Peub naet 06 M3MepeHUn KOrepeHTHOCTU MOMsA U3NyYeHns B ABYX MPOCTPAHCTBEHHO pasgeneHHbIX
TouKax. OTO ABNEHNE UMEHYETCA NPOCTPAHCTBEHHOM UM MOMNEPEYHON KOrepeHTHOCTBIO U MOXET ObITb Npode-
MOHCTpUpPOBaHO Knaccuveckon cxemol KOHra doopmnpoBaHus MHTepdepeHUNOHHON KapTUHbBI C MPUMEHEeHU-
eM AByX LWenen unu asyx NuMHxonoB. NcxogHblil BOMHOBON (HPOHT pasgenseTcsi Mpu npoxoxaeHnn cKBo3sb
ABa Hebonblwux oTBepcTus Py n P, B 8kpaHe Sy. MNpolleawmne CkBo3b 0TBEPCTUSA chepriecke BOMHOBbIe
(PPOHTLI OT Py 1 Py MHTEpdepupytoT, (bopMUpYs pesynbTUPYIOLLYIO MHTepMEepeHLIMOHHYIO KapTUHY Ha akpaHe
S, (pucyHok 11).

A AX X
Py
Q
1< £ \
= .{\. Q » >
Q[ A z y
P2 -
R V4
1 2 3

1 — usny4atens; 2 — akpaH S4; 3 — akpaH Sy

PucyHok 11 — Cxema KOHra ¢ gByxwenesbiM 3KkpaHoM hopMypoBaHus MHTEpdepeHLMOHHOM KapTUHbI

FeomeTpuyeckasn pasHocTb Al ANMH NyTei, NPONAEHHBIX OT LWernel (nHxonos) Py u P, A0 NPOU3BOMb-
HOW TOUKU X Ha aKkpaHe S,, MoXeT 6bITb onpeaeneHa us pucyHka 11. Ecnu pacctosiine z mexay akpaHamu S
n S, MHoro 6onbLue pacctosHua D mexay Py n Py, T. e.

Dy, 43)
z

TO C JOCTATOYHON TOMHOCTLIO MOXHO CYUTaTh CnpaBeaIBLIM npw6nv|>KeHHoe COOTHOLWEeHWne:

Ail:iwnwA]:Q‘X_ (44)
D =z z
PasHocTb Cba3 Apn 3TOM oKasblBaeTcsa paBHOI‘/‘I:
A‘P = Zl = 27I_D - X, (45)
A A-z

KOTOPYIO Tenepb MOXHO BBeCTM B 06LLYyI0 hopMyny (27) ANs pesynbTUPYIoLLEro pacnpeaeneHmst IHMTEHCUBHOC-

TU U3Ny4YeHus
46
Ix) = 2L, [1 +CoS [Zn xD . XH (48)
4

B pesynbTate o6pasytotcs MHTepdepeHUUOHHbIE MoNockl, NapanmnesbHble 0CU ¥, C MPOCTPAHCTBEHHBIM
nepuoaoMm (Luarom)

a=*2 @7
D

YMeHbLUaoLWMMEs No Mepe Bo3pacTaHuA paccToaHua D mexay wensamm (nuHxonamu) Py u P,.

13
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PacctosiHue [, =2/ 6 Mexay Py 1 Py, Npy1 KOTOPOM UHTepdepeHLMoHHas KapTUHa ucyesaeT, HasbiBaeT-
CA ANMHON NPOCTPaHCTBEHHOM KorepeHTHOCTN. OHa, aHanorM4yHo ANMHE BpeMEHHOW KorepeHTHOCTK, obpat-
HO NPOMOPLMOHANLHOW LUMPUHE CNeKTparbHOM Nomnockl, 06paTHO NponopLyoHansHa agvameTpy anepTypsi 6.
Ycnosue [HepaBeHcTBO (43)] npeobpasyeTcs K BUAY:

D<<lnl= %. (48)

Monoxum Tenepb, YTo UHTepdepeHLMOHHBIE NONOCk! Ha 3kpaHe S, 0bpa3yloTca nNpu ycnosumn obnyye-
HUS ABYXLLUENEBOro 3kpaHa Sy ToYeYHbIM NCTOYHUKOM, pacnonoXeHHbIM B Touke Q, (pucyHok 11) Ha ocn cum-
MeTpun Mexay LWenamu (nuHxonamu) Py n Po.

PaccmoTpeHnue ¢ no3nuuii CMMMeTpUn NoKasblBaET, YTO MMeEeT MeCTO KOHCTPYKTUBHas uHTepdepeHumna
Ha akpaHe S, B TouKe X = 0, TaK Kak onTuyeckas AnuHa nyTu oT TOUKU Q, K 3TOM TOUKe Ha 9KpaHe S, oMHaKoBa
B 060UX CIy4asaX NpOXOXAeHUs U3MyHeHns Kak CKBo3b Py, Tak n ckBo3b P,. Mpu x =0, A¢= 0 o6pasyeTca ceeT-
nas nonoca Hyneeoro nopsiaka, a no coceAcTsy € Hell No 06e CTOPOHLI POPMUPYIOTCS CBETIbIE MONOCH C
npomMexyTKamu (Liaramu) Unmn nepuogamu, onpegensiemoimmn oopmynoit (47) n o6o3HavyaeMbIMU MOPSIAKOBLI-
MW HOMEepamm C COOTBETCTBYIOLLIMMU 3HaKaMu, COOTBETCTBYIOWUMU 3HaKy Ag:m=+1,+2...um=-1,-2,....

Tenepb MOMOXNUM, YTO TOUEUHBI U3NyYaTeNb U3 TOUKU Q, CABUHYT Ha paccTosHue L B Touky Q (pucy-
Hok 11). MockonbKy onTuYecknii nyTb oT Q4 Ao Py yMeHbluaeTca, a ot Q, Ao P, yBenuuusaeTcs, nonoca Hyne-
BOro nopsiaka Ha akpaHe S, CABUraeTcsl BHU3, Kak nokasaHo Ha pucyHke 11. Bce ocTanbHble nonockl
COBWraloTCA Ha TO XXe PaccTosHKe, YTO 1 nonoca Hynesoro nopaaka. Mpu cMeLleHUn ToUkn Qo B NonepeyHom
HanpaBeHUn Ha paccTosiHue L reomeTpudeckasi pasHOCTb onTudeckux nytei Al okasbiBaeTcsi paBHol DL/R,
YTO HenocpeAcTBEHHO credyeT U3 ypasHeHns (44).

Ecnu pacctosiHue L BbIGpaHo TakvM, 4TO NOMOCk! CABUraOTCA TOMHO Ha OAUH NPOCTPaHCTBEHHbIN nepu-
of (war) a, To MHTEHCUBHOCTb NMpu X = 0 caABUraeTca Ha oAuH NONHBLIA Nepuod, U Al CTAHOBUTCSl PaBHOWA A.
Mpn NHTErpMpoBaHUN 3HAYEHNIA MHTEHCUMBHOCTU B NpoLiecce CMELLIEHNA TOMEYHOro MCTOYHUKA U3 TOUKU Qo
B TOYKY Qq M3MepsieTca cpeaHee 3Ha4YeHne MHTEHCUBHOCTN 2. 3TO e OTHOCUTCA KO BCeM OCTarlbHbIM ToY-
Kam akpaHa.

Ecnun ucTouHWK n3nyveHuns uMeeT NPOCTPaHCTBEHHYHO NPOTSHKEHHOCTb L, UHTerpmposaHue no Bcemn ero
AnvHe HeobxoAMMO NPOBOAUTL MO MPOCTPAHCTBY, a He BO BPEMEHU, HO C OAUHAKOBLIM Pe3ynbTaToM, T. €. pu
3TOM Ha 3KpaHe He BuaHa UHTepdepeHLMoHHas kapTuHa. CrnegosaTtenbHO, NPOTSXKEHHbIA UCTOYHUK ANNHON
L He obnagaeT NPOCTPaHCTBEHHOW KOrepeHTHOCTbIO, a (PYHKLMSA NPOCTPAHCTBEHHON KOrePEHTHOCTU MOXeT
6bITb OnpefeneHa nyTeM UHTErpUPOBaHUSL ypaBHEHUs Al UHTEHCUBHOCTM [ABYXITy4eBON UHTepdepeHLumn ¢
NCTOMHNKOM, onpeaensowmm npedensl nHTerpuposaHus. B cnyyae wenenogobHoro nanyyarens ¢ WMpnHon
wenu / pesynbTaToM CYXMWT Sinc-hyHKLMS, UMetoLLas NepBoe HyrnesBoe 3HayeHue npu /= L. B obwem cnyyae
Teopema Ban-LUutTepTa — LlepHuke yTBepkgaeT, UTO cTeneHb KOrepeHTHOCTU ABYX TodeK npeactasnaet
coboll Modynb MacluTabupoBaHHOrO U HOPMUPOBAHHOTO NpeobpasoBaHusi Pypbe pacnpeAeneHUs UHTeH-
CUBHOCTU U3NYYEHUs1 NCTOYHMKA.

MoHATUA «KOrepeHTHBIA» U KHEKOrepeHTHbIA» MHOrAa AOCTaTOYHO MPOoM3BOMbHbI. Kak ynomuHanoch
paHee, AN UCTOYHUKA U3NYYEeHUs! NPOTSXKEHHOCTLIO L 3Ta BenuMunHa BeibupaeTcsl Takom, 4tobbl A/ = 1

B aTOoM cnyyae uHTepcepeHUMoHHas KapTuHa He BuaHa. Mpu xxenaHuv HabniogaTb 9Ty KApTUHY, HO NPU
MeHblleM KOHTpacTe, crnefyeT 6ornee CTporo OTHECTUCH K BbIBOpY npeaenbHOro pasmepa UCTOMHUKA.
ObLwenpuHsATo onpeaeneHue npeaenbHOro YPoBHSI MPOCTPaHCTBEHHOW KOrepeHTHOCTU, obecneunBaroLLero
BbINOMHeHne ycnosusa Al = A/2.

Mockonbky R >> D, oTHolieHue D/R MoxeT 6biTb 3aMeHeHO YIIoM g, Nof, KoTopbiM HabniogaoTes us
TOYEYHOTO UCTOUHUKA MNHXOMBI Py 1 Po. AHanornyHo, Tak kak R >> L, oTHoweHue L/R MoxeT 6bITb 3aMeHeHo
yrrnom 6.

[1ns NpOTSHKEHHOro NCTOYHUKA HEKOTEPEHTHOIo U3ITyYeHUs! YCIrioBue NpocTpaHCTBEHHON KOrepeHTHOC-
TW 3anuceLIBaeTCs B BUAe:

DL o<t po< (49)
2 2

N | >

3.3 [ByxnyueBble UHTepdepomMeTpbIl

3.3.1 O6wue ceBegeHUn

BonblWMHCTBO HTEephepoOMETPOB COCTOAT U3 CrEAYIOLLMX OCHOBHbLIX YacTen:
a) UCTOYHMWKA U3nydeHus (ceeTa);

b) onTuueckoit cuctemsl, chopMUpytoLLEi NOKMAAOLIME UCTOYHUK BOSIHbI;

C) AenuTens CBETOBOro My4yka Ha ABe napuuarnbHbie BOSHbI;
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d) ABYX pasnuUYHbIX ONTUYECKUX NYTER, NPU MPOXOXAEHUN KOTOPbIX Kaxkaas U3 napLumansHbIX BOSH npe-
TeprnesaeT UsMeHeHne dasbl;

e) snemeHTa, obbeanHsOLWero napunanbHble BOSHbI;

f) onTuyeckol cuctemel, NPoOELMPYIOLLEA N3NYYEeHWE Ha YYBCTBUTENBHYHO NMOLWAAKY NPUEMHMKA U3NY-
yeHus:;

g) NpuemMHuKa U3nyyeHuns, Ha KOTOPOM BO3MOXHO HabnogeHue nHTepdepeHUOHHON KapTUHBbI,

YacTn a) u b) BxogaT B cocTtaB ocBeTUTENA UHTepdepoMeTpa, a Yactu c), d) U e) cocTaBnaT ero
«UHTepdepeHUMOHHYI0 OCHOBY». OcTarbHble Be YacTu ABNAITCA arieMeHTaMu 0TobpaXeHns MHTepdepeH-
LIMOHHON KapTUHbI. HekoTopble MHTepdepomMeTpbl MOrYT He codepXKaTb BCE CEMb YacTell B IBHOM BUAe, a B
Apyrux npubopax oHU HepasnuuMMbl. B KOHeYHOM cueTe HaubBonee OTBETCTBEHHON cuMTaeTCa «uHTepde-
peHLUNOHHaA OCHOBaY, MOCKOMbKY MoOble N3MEHEHUA BOMH, NPOXOASLLMX NO Heil, oTobpakaloTca B usmepse-
Mol uHTepdepoMeTpom uanyeckoin BenuuuHe. Mo cylwecTsy aTo BEMUUUHON CNYXUT pasHoCTb ¢as ABYyX
BOSTHOBbIX (PPOHTOB, PaAcMpoCTpaHALLMXCA B ABYX «Nnevax» UHTepdepomeTpa. OgHako Ans nonHoro npea-
cTasneHusa 06 aToit pasHocTu as cnegyeT NPUHUMaTL BO BHUMaHWe cnelydudeckue CBOMNCTBA 0CBETUTENSA
1 CUCTEMbI OTOBPakeHUs UHTepdepPEeHLUOHHON KapTUHBI, MOCKOIbKY NYYKM, MHTepdepupytoLme Ha YyBCTBU-
TenbHOW NoLLaaKke NpUeMHUKa N3Ny4eHUs, MOryT NPOXOAUTL MO Crerka pasnuMyaloLLMMcs ONTUHECKUM NYTAM
Kak B 4acTax a), b), Tak u B yactax f), g). 310 ocobeHHo ckasbiBaeTcs B criyyae HebomnbLLOro HakoHa, BBOAU-
MOro mMexay uHTepdepupyowmnMmn napumansHeIMU BOTHAMA Y MOBEPXHOCTU MPUEMHUKA U3NYYEHUN (KHEHY-
nesas» UHTepdeporpamma).

OcHoBHOe pasnuune mexay «uHTepdepeHUUOHHBIMA OCHOBaMWU» pasfMUHBLIX CXeM ABYNy4eBbIX
nHTepdepoMeTpOB 3aknovaeTca B cnocobe aeneHns ny4vka u3rnydyeHus Ha ABa kaHarna, B KaXXaoM U3 KOTOPbIX
Nno CBOeMy ONTUYECKOMY NYTW pacnpocTpaHseTca napuwanbHas BonHa. Mpu reomeTpuyeckoMm noaxoae K
AeneHuIo NMy4Yka BONTHOBOW (PpOHT AENUTCA Ha NpaByto N NEBYIO HeNepeKkpbiBaloLMecs Ha cTaauu pacllenne-
HUA ero Ase YyacTu. Ecnv npu 3Tom cMOTpeTb CO CTOPOHBI U3MydaTens BAOMb ONTUYECKoW ocu Ha 06a BOMHO-
BbIX (PPOHTA, TO MOXKHO OMpeaenuTb Yron £ Mexay HUMWU. 3To HaknaZbiBaeT orpaHUYeHNe Ha NPOTSHKEHHOCTb
NCTOYHMKA U3NYyYeHus L, 4To HenocpeaCcTBEHHO cneayeT U3 ycrnoBust cobrniogeHnst NpocTpaHCTBEHHOM Kore-
peHTHOCTU (49).

®Pusndeckoe UMK amnaMTygHoe geneHne BOMHOBOIro poHTa MOXET OblTb BLINOMIHEHO NONyNpo3pad-
HbIM 3epKarnoM, IMeHyeMbIM ceeTogenuTenemM. VM xe MoXeT CNyXuTb AMdpakuMoHHan pelieTka ¢ UCTofb-
30BaHWeM AnA MNofydeHns ABYX KaHanoB pasfuuHbiX AndpakuMoHHbIX nopsiakoB. B atom cnyyae yron ¢
MoxeT GbITb BeCbMa MarsibiM Uiu Aaxe paBHbIM HYSI0, YTO He HaknaabiBaeT HUKaKMX orpaHuYeHuid Ha NpoTs-
XeHHoCTb n3nydyatens. OgHako B peanvsyeMblX Ha NpakTuke nHTepdepomMeTpax pasMepsl nanydatens orpa-
HUYeHbl MO ApyrMM npuyuHam  (Hanpumep, HeobxoAMMOCTb MonydeHus cnabo pacxodsierocs
KOMMUMUPOBAHHOIO MyyKa).

3.3.2 MNpocTble cxembl UHTepdepomeTpoB: Puso, XanguHrepa, HorotoHa

3.3.2.1 O6wue ceeaeHus

OTu npocTeiwne nHTepcepoMeTpbl okasanucbk Hanbonee ageKTUBHLIMA U pacnpoCcTpaHeHHbIMN
npubopamu Takoro TMna B npakTndeckon ontuke. OHU NErko MOHTUPYHOTCS B YCTAHOBKaX AN PYTUHHBIX UCMbI-
TaHW U KOHTPOMS ONTUYECKNX SMIEMEHTOB C MOrPELLHOCTLI0, HE NPEeBLILIAOLLEN YacTu ANNHBI BOMHEI CBeTAa.
HecmoTpsa Ha NpocToTy MX NPUMEHeHNa 1 UHTepnpeTauum MHTepdeporpaMm, NonoXeHHble B X OCHOBY
dusmdeckne NpUHLMNLI TPEBYIOT NOHUMAaHNS U NPUNOXKEHUN Psida NONOXeHNA PUNIECKON ONTUKN.

3.3.2.2 UHTepcepomeTp HbloToHa

Mpunbop cocTonT U3 ABYX COMpUKacaroLMXcsi NoBepXHocTen M n V, ocsellaeMblX UCTOUHUKOM MOHOXPO-
MaTun4eckoro usnyveHns (pucyHok 12). MutepdepeHLMoHHble nonockl, obpasyowmecs U3-3a Hann4ina Ku-
HOBWOHOIO BO3AYLUHOIO 3a3opa Mexay MoBEpXHOCTAMMW, 3aBUCAT OT ero TonwuHel. MHTepdepeHLMoHHEIe
MoJIoCkl PacMonoXeHbl BAOMb MMHUIA, rAe ToNWUHa 3a3opa oduHakosa (Mosiockl PaBHON TOMLWMHBI).

Konbua HbtoToHa npeactaensioT coboi ocobyto dhopMy UHTepdepeHLIMOHHON KapTuHbl, hopMupye-
MOW ABYMSI COCTbIKOBaHHbIMW chepnyeckMMn MOBEPXHOCTSIMU — UCMbITYEMOI NMOMMPOBAHHOW NOBEepPXHOC-
Tbl0 M MPOBHBLIM CTEKIIOM MPOTUBOMOMOXHON KpvBM3HLI. CBET Ha HWX nagaeT cBepxy. B pesynbtarte
obpasyloTca cBeTnble Konblia 0ANHaKoBOW TOMWMHBI, NPeACcTaBnsiowme coboin 3a3opbl MeX4y TeMHbIMU
KonbLamu UHTepdeporpamMmmsil.

Yawe Bcero nHtepdepomMeTpbl HbloTOHa NPUMEHSIIOTCS MPWU KOHTPOME KadyecTBa MONMPOBKN NOBEpPX-
HocTel HebonbLMX MUH3. NpobHoe cTeko oKasbiBaeTCA NOMe3HbIM He TOMbKO Npu 06HapyXeHUn AedeKToB
MOBEPXHOCTN, HO U MPW KOHTPONE OTKITOHEHWIA OT 3aJaHHOro paguyca KpUBU3HBI.

Mpw oTpaxeHnn ceeTa B LieHTpe UHTepdeporpammel € KomnbLamn HeloToHa HanMyecTsyeT TeMHoe NAT-
HO, @ NpuY NpoxodsLlem cBeTe — CBeTNoe (pUucyHok 13).
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3

\
5
.

1 — uany4artens; 2 — HabnwoaaTtens; 3 — BO3AYLWHbIA 3a30p; 4 — UCMbITYeMas NoBEPXHOCTL V; 5 — npoBHas nosepxHocTs M
(npo6Hoe cTekno); 6 — ceetogenuTens

o,

PucyHok 12 — NHTepdepomeTp HibloToHa

PucyHok 13 — Konbua HbloToHa

KavecTBeHHOe onucaHue UHTephepeHUMOHHONW KapTUHBI MOAOBHO TakoBOMY MpU PacCMOTPEHWA K-
Hoobpa3Horo 3asopa. B oTpakeHHOM cBeTe caBUr casbl, paBHbIN 11 COOTBETCTBYHIOLLMIA PAasHOCTM Xxoaa A2,
MUMeeT MeCTO B LIeHTpe, YTO MPUBOAUT K AeCTPYKTUBHON UHTepdepeHuun. B npoxoasiiem ceeTe pasHocTb
¢has oTCyTCTBYET U UMEET MECTO KOHCTPYKTUBHASA UHTEpepeHLIUs.

Ecnu Ha NoBepXHOCTM MCTILITYEMOW NNH3bI NOABNSAIOTCS M TEMHBIX MOMOC, TO OTKIOHEHWe Ar paauyca

KPUBU3HBI OT HOPMUPYEMOTO 3HAYEHUA BbIMUCNAETCA NO dhopmynie
_4m-r-r? (50)
Nr= 0
D

rae D — aMameTtp NOBepXHOCTH.

TMpumep — Mpur=40 mm, D =40 MM, . =500 HM, M =2 Ar=4 MKM U Ar/r= 107, Tpu Ar < 2 MKM nonochki pae-
HOU MOoIWuHbLI He Habmodaomcsi.

3.3.2.3 Untepdepometp Puso

B uHTepdepomeTpe ®r30 BO3AYLUHLIN 3230p MeXAy NOBepXHOCTAMU M 1 V 3HauuTenbHo 6onblue, Yem
B UHTepdepomeTpe HbloToHa. YInoBon pasmep nusnyvaTens 3aBUCUT OT WMPKUHEI 3Toro 3asopa. OnTuyeckas
pasHocTb xoaa Alppp MeXay ABYMSI OTPaXXeHHBIMU 32a30pOM Jly4amm ONUCLIBAETCS ypaBHEeHUeM
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2d .
Alopp = cosp —2d-tgp-sin B, 61

rae d — TONWMHA BO3AYLLHOMO 3a3opa Mexay M un V;
B — nonosuHa yrna nageHusl cBeTa.
[ns nony4YeHns BbICOKOKOHTPACTHBIX MHTephepeHUMOHHbIX NONoC He06XoANMMO YMEHbLINTL yron B Ao
YPOBHS

A (52)
op? <5

OTclopa cnegyerT, UTo B cocTaBe UHTepdepomeTpa 130 AOMKEH HAXOAUTLCA KONMMaTOp; cxeMa rnpu-
6opa usobpaxeHa Ha pucyHke 14.

H H' MV

d

1 — n3nyuarens; 2 — Habniopatens; 3 — csetogenuTtens; 4 — nuHxon; d — BO3AyLWHLIN 3a30pP

PucyHok 14 — Untepdepometp Puso

C uenbto HabnogeHus nonoc ceetogenuTenb pacnonoxeH B6nusun nuHxona. Ecnv Bo3aywHbIA KWK
(3a30p) CrMLLKOM BenuK, To B NNOckocTU P (pUCyHoK 14) BMAHBbI ABa pasfUyHbIX M306paxeHUa nuHxona,
nopoxgaeMble nosepxHoctTaMn M 1 V. HaknoHAA ¢ MOMOLLIbI0 MUKPOMETPUYECKOTO BUHTA UCTILITYEMYHO NS10C-
KyI0 MOBEPXHOCTb, MOXHO HabnogaTh CKBO3b NUHXON ABWKEHUE U306paXeHUsa U OCTaHOBUTb €ro Npu coBna-
AeHun nosepxHocTen M u V. Takum oBpasom Habniogatens BUAUT UHTEPEPEHUMOHHYIO KapTUHY Npu
N3MeHeH1U TonwmHel 3a3opa. HTeprpeTauns 3To kapTUHBI aHanormvyHa TakoBown B MHTepdgepomeTpe Hito-
TOHa. 3TV NOMOCkl UMEHYHOTCA MOI0CaMN PaBHOW TOMLLMHDI.

3.3.2.4 UntepdepomeTp XanauHrepa

B aToM npubope TonwmHa 3a3opa ocTaeTcs HEM3MEHHOM, a OCBELLIEHWE OCYLLECTBNASTCA UCTOUYHUKOM
¢ 6onbLWMMK YrioBbIMU pasMepamin. MHTepdepeHLMOHHbIE MOMOCH UMEHYIOTCS NOMIOCaMUN PaBHOTO HAKITOHA
(usoknuHamm). OHM chopmupytoTcst B BECKOHEYHOCTU, a NuH3a HH' MoxeT 6bITb UCMoNb3oBaHa Ansa poKycu-
POBKW UX B ee hokanbHOW NIOCKOCTU (pUCyHOK 15).

1 2\ H H' g\
1
L}
% 0
0 |
T
- 4 - - __< )T:’
%n
1 — UCTOMHUK MOHOXPOMATU4YECKOro uanyde- o
HUSA; 2— nnockonapannenbHasi CTeknaHHas o
NNacTuHa; 3 — NNockoCTb U3obpaxeHUn A)
PucyHok 15 — UHTepdepomeTp Xanamh- d
repa
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Ecnin BO3ﬂyLIJHI:IIZ 3a30p 3aMeHeH BbICOKOKNaCCHOW CTEKMSIHHOM nnocmnapanneanon nnacTuHomn, To
nveet MecTo NpocToe COOTHOLWEeHNe

2n-d.cos(®@’)=m- A, (53)

rae n — nokasaTeNlb NpenoMneHna cTekna nNnacTuHbl;
d — TONWMHa NracTUHbI;

6’ — yron npenomreHns ceeta BHYTPM NAacTUHbI.
Mpu ManbIxX 3HavYeHNsxX 6’ ypaBHeHWe (53) annpokCUMUpPYeTCs BbipaXKeHUEM
2nd - (ﬁ) o2=m (54)
n

NHTepdepeHUnoHHble KapTuHbl XangnHrepa MoryT 6biTb MCMONb30BaHbl ANS UCTbITaHUA (KOHTPOMSA)
MoYTM MnockonapannenbHbIX NNacTuH. Yron KiMHa MoXeT OblTb HailgeH MeTogom ®uso unu XanguHrepa.
Mpw ncnonb3oBaHUn MHTepdepomeTpa XaauHrepa HabnogaTtens cnegut ckBosb HebonbLUyto anepTypy 3a
CTabWNbHOCTLIO KOHLEHTPUYECKNX MHTepdepPeHUNOHHBIX NOMIOC No Mepe ABWKEHUA NIUHAN B3Mpa nonepek
nnactuHbl. Ecnu d MeaneHHo usmeHsaeTcs, To LeHTP KpyroBon MHTepdepeHUMOHHON KapTUHBI TaKXKe KaKeTcsl
cMmellarowmmcs. Mo Mepe ABMxeHUs rnasa HabnoaaTens K TOHKON YacTu knvHa d ymeHbluaeTcs. B atom cniy-
Yyae Kpyrible nonockl XanguHrepa KaxyTCsi pacTArvBaroLLUMMUCS B HanpasneHun ueHTpa. M HaobopoT, npu
YNOMSIHYTOM ABWKEHUN K LUMPOKON YaCTW KIIMHA MONOCHI KAXYTCS CXMMAtOLLUMUCS K LEHTPY KapTWHBI. Yron
KrnMHa MoxeT ObITb OLEHeH Tak e, kak U B MHTepdepomeTpe Pu3o, ecnu HabnogaTteslb OTMETUT, CKOMbKO
pas LeHTp UHTepdepeHLMOHHOM KapTUHbI NepecekaeT TEMHbIE 1 CBETMbIe KoMbLa.

3.3.2.5 UntepdepomeTp TBaimaHa—I puHa

3TOT MHTephepoMeTp aBnsieTcs Moaudukalmen HTepgepomeTpa MaikenbcoHa, NPUMEHAEMOro nNpu
UCMBITAHUAX (KOHTPONE) ONTUYECKNX 3NIEMEHTOB. TUNMYHasA cxeMa uHTepdepomeTpa NpuseaeHa Ha PUCYH-

ke 16.
A
M 3
HyH3
AH
\
\LV 1 — uanyvatens; 2 — nnockoe 3epkano M;; 3 — sbinyknoe
chepuneckoe 3epkano Mp; 4 — cobuparowan (NoNoXuTensb-
1 4 Han) ucnbiTyemas nuH3a; 5— Habnopgaembll  dKpaH;
6 — ceeToAenuTensb
PucyHok 16 — UnTepdepomeTp TearimaHa—I puHa

ToYeUHbIN UCTOYHUK KBA3UMOHOXPOMATUHECKOrO (MM MOHOXPOMAaTUYECKOro) U3STy4YeHUs pacrnonoXeH
B (pokyce TLaTeNbHO CKOPPEKTUPOBAHHON NUH3BI (NN 06bekTnBa) H4HY, hopmupytoLLiei KONNMUMUPOBAHHBIN
MY40K NIOCKUX BOSH.

AmnnuTyaa BonHoBoro hpoHTa aenutcs ceeToaenutenem 6. Ncneityemas AnvHHogoKycHaa Nonoxu-
TenbHasa nuHsa HoH5 pasmelleHa B nneve M,. Mocne oTpaxeHna oT NAockoro sepkana M, v Beinyknoro ce-
puyeckoro sepkana M, ¢ LLleHTPOM KpUBK3HBI B (hoKyce MH3bI CBET CHOBA NonafaeT Ha ceeToaenuTtens. Ecnn
NCNbITYEMbIA ONTUHMECKUA SNIeMEHT He nmeeT aedeKToB, OTPaXXeHHbIA BONTHOBOW (PpOHT OCTaeTCa NMOCKUM.
Mpu HaknoHe nfockoro 3epkana M; Ha COOTBETCTBYOLWMIA HEBONBLLUIOK yron o Ha HabniogaemMom akpaHe
NOABNAIOTCA NapannenbHble IKBUAUCTAHTHLIE MHTepdepeHUNOHHbIE NOMoChI.

[lna nposepkn paguyca KpUBU3HLI 3NeMeHTa M, ero HaknNoHSIIOT Mo/ PasHbLIMM Yriiamu BOKpYr OCH, nep-
NeHANKYNSAPHOW onTudecko ocu. CneunanbHoe MexaHU4ecKoe YCTPOMCTBO CBA3W MOATBEpXKAaeT CoXpaH-
HOCTb LIEHTpa KpUBU3HBLI 3rieMeHTa M,, KOoTopbI ocTaeTca B (hoKarnbHOM NITOCKOCTU NNH3bI HoHy

BonHoBol ppoHT o6bekTusa HoH5 MOXET BbiTh UCKaXeH HEKOTopbIMU abeppaunaMu, NopoXaeHHbLIMM
HETOUYHOCTSIMU Kak NPOEKTUPOBAHUA, Tak U M3rOTOBIIEHUS 3TOrO ONTUYECKOro arieMmeHTa. B npuHuune nHtepde-
pomeTp TeanimaHa—IpuHa nogobeH uHTepdepomMeTpy P130, HO UMEET OTYETNIMBO BbiAeNeHHble ABa nneyva.

18



FOCT P 8.743—2011/ISO/TR 14999-1:2005

3.3.2.6 UHTepdepomeTp Maxa—LleHaepa
3T0T Npubop nogobeH nHTepdepomeTpy TBaiMaHa—I puHa, HO UMeeT PAA NPEUMYLLECTB No CpaBHe-
Huto ¢ HUM. Cxema nHTepdepomeTpa NpuBedeHa Ha pucyHke 17.

2 3 4 5 '
A W HH

10/ \9 \e 7

1 — uany4artens; 2 — nnockoe 3epkano; 3 — o6beKTHbIN NyHoK; 4 — UcnbITyembIn o6pasel; 5 — csetopenutens; 6 — HabnoaaTens;
7 — NNockoe 3epkano; 8 — onopHeIi ny4ok; 9 — ceeroaenutens; 10 — konnumartop

PucyHok 17 — UnTepchepomeTp Maxa—LleHaepa

Ecnu ucnbiTyemblit o6pasel, o6nagaet cunbHbiMU abeppaunammn, pekoMeHayeTesl NponycTUTb NyHoK
cBeTa CKBO3b HEro oHOKPAaTHO. [ONOAHUTENBHLIM NPEUMYLLECTBOM 3TOIN CXEMbI ABAAETCS ee aBToMaTuiec-
kas camoKkoMneHcauust 6narofaps HanUUMIo B Hel ABYX MAEHTUYHBIX cBeToAenuTenei.

3T0T UHTEPDEPOMETP MOXET BbITb UCMONL30BaH AN OLEHKU KayecTBa BOMTHOBOrO (hpoHTa U3fy4YeHus
UCTOYHMKA, NPU UCTILITaHWAX BHEOCEBLIX Napa6ononaos, Npy OCTUPOBKE PABHOCTOPOHHUX rMnepGonuYecKnx
30HHbIX NIACTUHOK MW NPU OLEHKe NOrpeLlHOCTEN, MOPOXAAEMbIX HETOUHOCTbIO IOCTUPOBKM UCTILITYEMbIX
OMTUYECKUX CUCTEM.

3.4 XapakTepHble 0CO6€HHOCTU ONTUYECKUX CXEeM UHTepdepoMeTpPOB

3.4.1 [ByxnpoxogHblie U MHOTOX0OA0BbIe UHTepthepoMeTphI

3.4.1.1 O6wwne ceegeHus

[ByxnpoxoAHble U MHOroxo4oBble MHTepdepOMeTPbl UMEIOT PAA NPEUMYLLIECTB B HEKOTOPLIX MPUMEHE-
HusIX. B 3Tux npubopax oauH unu 6onee BONHOBLIX (OPOHTOB BO3BpaLLAOTCA 06paTHO 1 ABaXAbl UM MHOTO-
KpaTHO NPOXOAAT CKBO3b BCIO cUCTeMy WU 4YacTb ee. MHTepdepeHUMoHHaa kapTuHa, nonydyaemas ¢
MOMOLLbIO NIUH3 B HTepdepomeTpe TrarimaHa—I puHa, oTo6paxkaeT KOHTYpPbl BOMHOBOrO (hpoHTa, MokMaato-
Lero anepTypy NnH3bl. OCHOBHasA TPYAHOCTL 3aKiioveHa B onpeaeneHumn oTaenbHblX abeppaumnin ns ux coso-
KynHocTH, 0bHapy>XeHHOW y AaHHOro OnTUYEcKoro anemeHTa. 3agava ynpollaeTcs, ecnu uHtepcdepomeTp
TeanmMaHa—I puHa Ucnonb3yeTcs B AByXNpoxoaHon [4, 12] unu MHoroxoaosomn koHdurypauuu (4, 18].

3.4.1.2 [ByxnpoxoaHas koHdUrypauums

Orta koHurypauma nsobpaxeHa Ha pucyHke 18. Myykun, nokngatowme nHTepdepoMeTp CKBO3b NINMH3Y
L,, oTpaxatoTca B 06paTHOM HanpasneHUn NNOCKUM 3epkarioM My, pacnonoXeHHLIM B hokyce 3TOW NUH3LI.
[ByXnpoxoaHble Ny4kn, UCXoasILUe Us NUH3LI Ly, C NOMOLLIO BCnoMoraTenbHoro ceetoaenutens S, oky-
cupyloTcs Ha 3payukoBon avadparme, rae hbopMUpyIOTCS ABa ABUKYLUMXCA B pa3Hble CTOPOHbI OT 0cu U306pa-
XeHusi B cny4dae BecbMa Hebonbluoro 60koBoro cmeleHns usnydarens. Takum o6pasom, MOXHO OTANYNTL
dopmupoBaHue HopManbHoOW MHTepdepPEeHLMOHHON KapTuHbI OT CPOPMUPOBAHHON ABYXNPOXOAHBIMU My4Ka-
M.

B knaccuyeckoin nHTepdepomMeTpum TOYHOCTb U3MEePEHUIA 0ObIMHBIM ABYXIy4eBbIM MHTEpdepoMeTpoM
3aBUCUT OT TOUYHOCTU OnpeaenieHns MecTononoXeHusa cmeweHna AQ nHtepdgdepeHunoHHon nonockl. OHO
oLieHMBaeTCs kak apobHas yacTb ycpeAHEeHHOro uHTepBana Q mexay nonocamu. 3Ta TOYHOCTb OrpaHUYeHa
HanMuueMm cuHycouaanbHOro pacnpegeneHns obny4yeHHoCcTU B nosocax Asyx nyykos. OgHUM n3 cnocobos
MOBbILLIEHUS TOYHOCTU ABMAETCA UCTMONb30BaHWE MHOTONy4YeBon nHTepdepomeTpum (cM. 3.4.2), 4Tobbl Nony-
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HyH{

— 4
7 6 Hy H; 1 — nonspusatop; 2— M — onopHoe  3epkaro;
e 3 — yeTBepTLBONHOBAA NnactTuHa; 4 — M, —ucnbl-
| Tyemoe 3epkano; 5 — Mz — gononHutensHoe 3epka-
no; 6 — aHanusarop; 7 — 3padkosas avacgparma By;
HH'— ucnbityeman  nuH3a;  HH{—nuusa Ly;
HoH5 — nvnaa Ly; S — nanyvatens; Sq, S, — ceeto-
Aenutenu

5 PucyHok 18 — [iByxnpoxogHeit  uHTEpdEpo-
meTp TBarimaHa—I puHa gna pasgaeneHns cum-
METPUYHBIX U aHTUCUMMETPUYHLIX abeppaunn

BONHOBOro hpoHTa

unTb Gonee ToHkMe nonockl. OgHaKo B HacToslee BPeMsi CTapaloTcsl UCMONb3oBaTh CXEMbl U3MEPEHUIA
chasbl Ans onpegeneHns ee pacnpegeneHns ¢ o4eHb BICOKOW TOYHOCTbIO.

3.4.1.3 MHoroxogosas nHtepdepomMmeTpus

MHoroxogoBas nHTepthepoMeTpus MO3BOSIET C BBICOKON YYBCTBUTESBHOCTbIO HENOCPEACTBEHHO BU3Y-
anbHO oToBpaxaTb MOrpeLlHOCTU NCkaXeHUs BOMHOBOrO ¢hpoHTa. [ns onpeneneHus nytem yBenuuYeHUs
nony4aemoro oTHoLeHNs AQ/Q TOW e camoi NOrPELIHOCTU, BHOCUMOWM UCTMbITYEMOW ONTUYECKOA CUCTEMOM
U 3NEeMEHTOM, UCMONb3yeTcsl TO 0bCTOATENbCTBO, UTO 0bwas (cymmapHas) aecopmauus BOSHOBOTO
chpoHTa nponopuncHaribHa YACSY ero OTPaXKeHUA OT UMW NMPOXOXKAEHUIA CKBO3b UCMBLITYEMYIO ONTUYECKYIO
cUCTEMY.

TunuyHas koHdUrypaumsa nHtepdepomeTpa TBaWMaHa—I puHa NokasaHa cxemaTUdecKu Ha PUCYH-
ke 19 [18]. B ogHo m3 nneyv nHTepdepoMeTpa BBeAeH BCMOMoOratenbHblA cBeToAenuTeNnb, obpasyrowmi

H,H}

_|<}| ___‘A_‘
| LA, oA

\

1 — onopHoe 3epkano; 2 — UCMbITyemas noBepx-

HOCTb; 3 — BCnomoraTeneHbld ceeTopenuTens Sy;

Sq—ceetonenutens; HyH{ — nuHsa L4; HoH 5 — nue-
3a L2

— PucyHok 19 — MHOroxogoBomn nHrepdepomeTtp
Teanmana—I puHa
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He60oMbLIOW Yron KNuHa Mo OTHOLLEHUIO K NIIOCKOCTU UCMbITYEMOI 3epkanbHoi nosepxHocTu. O6pasyowwuecs
MHOroKpaTHble OTpaXXeHUs1 MeXay NOBEePXHOCTSIMU CBeToAenuTenst U 3epkana opMUpyIOT NPOCTPaHCTBEH-
HO pasfeneHHble 306paxkeHUst UCTOYHUKA CBeTa B 3aAHel poKanbHOM NMOCKOCTU NUH3LI L,. 3TO nossonseT
BblAENWUTb Ny4oK, NpeTepneBawowmii moboe Tpebyemoe KONMUYECTBO OTPaXEHUA UCNLITYEMBIM 3epKanoM B
npegenax anepTypbl B (hoKanbHON NIOCKOCTU NUH3LI L,. B pesynbtaTte uHTepdepeHLn onopHOro BOMHOBO-
ro copoHTa 1 NnoasepraroLlerocsi N OTpaKeHUsIM OT UCTILITYEMOro 3epkana BOSTHOBOTO hpoHTa NOABNAIOTCA
nBe uHTepdepeHUMOHHBIX MOJIOChl NPY YCNOBUX, YTO ONOPHOE 3epKaro HaKNOHEHO TakK, YTO OTPaXKEHHbLIA UM
cBeT NMpoxoamuT ckBO3b Ty XXe anepTypy. CnegoBatenbHO, BOMTHOBOW (ppoHT AedopmupyeTca Ha BENUYNHY
2n- At, rae At — oTknoHeHue (hopMbl ero NOBEPXHOCTU OT MIIOCKON (T. €. HENMOCKOCTHOCTb).

OTcloga cneayerT, YTO OTHOLLEHME CMELLEeHUs Norockl AQ K ycpeiHeHHOMY pacCTOAHUIO MeXAay Noso-
caMmu

AQIQ=2n-At- A (55)

CnepoBaTenbHO, YYBCTBUTENBHOCTL 3TOM0 Npubopa okasbiaeTcsa B n pas 6onbluien, YeM y 06bI4HOro
uHTepdepomeTpa TeanmaHa—I puHa.

3.4.2 iByxny4yeBas u MHoOrony4eBsas uHTepdepeHLUA

MHorony4eBaa UHTepdepeHLMs NO3BOMNSIET NOMYYNTb BbICOKYHO TOUHOCTb MPOCTPAHCTBEHHBIX U3Mepe-
HUIA. OaHUM U3 Hanbonee KOMNAKTHLIX MHOTONyYeBbIX MHTEPEpPOMETPOB sABnsAeTcA MHTepdepomeTp Pab-
pu—Ilepo (NPM). OH cocToUT M3 ABYX MMOCKUX CTEKMSIHHbIX WA KBapueBblX NNactuH. BHyTpeHHue
MOBEPXHOCTU, MOKPLITbIE YACTUYHO MPO3PayYHbIMU MIIEHKAMU C BbLICOKUM KO3(hMULMEHTOM OTpaxKeHus,
napannernbHbl ApYr APYry, Tak YTO OHU 3aMbIkaloT coboii nrockonapannensHbii BO3AyLIHbIN 06beM. B ogHOM
13 sapuaHToB NPl ogHa U3 ero nnacTuH cHabxeHa MUKpOMETPUYECKUM MEXAHU3MOM, OCYLLECTBNAIOWUM ee
nnaBHoe nepemeLlleHne, 6rarogapsa Yemy AOCTUraeTcs HeMpPepbIBHOE U3MEHEHUE PacCTOSIHUA MexXay nnac-
THaMmu. B pesynbTaTe ognHoYHas nnockasi cBeToBas BoMHa, Nagaiolas noj yrinom 6 Ha npospayHoe 3epka-
no 1 (pucyHok 20), Npon3BoAWT BCNeACTBUE MHOrOKpaTHbIX OTpaXKeHUi nocnegosaTenbHOCTb BONH. Bee atn
BOJHbI B pe3ynbTaTe cyneprnosuumn opMmmnpyioT B (hokanbHOM NIIOCKOCTU NIMH3bI MaeanbHbIe NONoCkl Spu,
Kak nokasaHo Ha pucyHke 20. MHOrony4koBble Nonockl YpesBbIYaMHO Y3KKU, U Npu KoadduumneHTe oTpaxeHus
noeepxHoctn 99 % nokanbHasa 4o6poTHOCTL MOXeT gocTurats 300.

1 2 3
H H \

TRzem’

TRe'®

NAVA

f'

1 — 3epkano; 2 — 3epkano; 3 — ¢okansHas nnockocTb; HH'— nuHsa

PucyHok 20 — O6pa3soBaHve nHtepdepeHumun B MHTepdepomeTpe Pabpu—Ilepo

UHTepdepomeTpbl Pabpu—Ilepo MoryT 6bITb UCMONBb30BaHbI B CMIEKTPOCKOMNUA BBICOKOTO paspelleHust
npy HanUYUM UCTOYHMKA KBa3UMOHOXPOMAaTUYECKOTO M3nydYeHnst imbo B TOM criydae, koraa KonnmmupoBaH-
HbI Ny4ok Genoro ceeTa NagaeT Ha BbiICOKOOTpaXaloLMe niockonapansenbHble NNacTuHbI, B pesynbTare
yero obpasyercs punbTp ANMH BOJH.

21



FOCT P 8.743—2011/ISO/TR 14999-1:2005

PacnpepgeneHue obnydyeHHocTu (Ha camoM aene uHteHcusHocTu!) K@) onpeaenseTcsa COOTHOLEHNEM

w ’ _ ] (56)
Ko)=|Y'T-R" .| = [ J ,
(@) ,EO 1-R) 1+ (4N3 I n°)sin? ¢ /2
R
rae NR = ;t:/; — naealibHada oTpaXaTenbHaa ,ﬂOGpOTHOCTb;

T, R — koachrLmMeHTbl NponyckaHUA U OTPaXKEHUSA COOTBETCTBEHHO 060UX 3epkan;
@ — cymmapHas acpekTuBHan dasa unu sagepxkka Ha AnvHe oNTUYECKOro NyTN MexXay ABYMSI
mobbiMK cnefytoLwMMK Apyr 3a ApyroM asoBbIMU (hpoHTamu.

MpakTnyeckun oblee apdekTnBHoE YNCNOo NHTEePdEPYIOLWMX NYYKOB He 6ECKOHEYHO, NOCKONbKY 3Hep-
rusi, NepeHocUMast N-Mu NponyckaembiMu nyvkamu, 7. e. T2 - R27, cTaHOBUTCA NpU AOCTATOYHO 60NbLIOM N
npeHebpexumo Manoi. bonee Toro, B UPI ¢ = const. NPT aBnsioTca nofiocammn paBHOro HaKNoHa U CTaHo-
BATCS TEM YKe, YEM BhILLE KO3(PULIMEHT OTpaXKeHUs NOBEPXHOCTEN 3epkan. YeenuyeHue koadduumeHTa
OTpaxeHusl okasbiBaeT NogobHoe BNnsiHWe Ha pacnpegeneHne UHTEHCUBHOCTU Nonoc 130 paBHON TONLLM-
Hbl, 06pa3syeMbiX TOHKAMU MIIeHKaMU.

OT0 No3BoONSAET BbIAENUTL TOHKME AeTany KOHTypa TOMNWUHBI KOHTPOMNMPYEMOI NNEHKN.

[ns ynpoLeHUst MOXXHO paccMaTpyBaTb MHOMOMy4YeBom uHTepgepomeTp P30 B BUAE TOHKON NNEHKN B
dopmMe KnnHa € NNOCKUMU NOBEPXHOCTAMU, CXOAALLMMUCSA NOA MarbIM Yriiom 6 1 ocsellaeMbiMU KONUMUPO-
BaHHbIM Ny4KOM MOHOXPOMaTUYECKOTO UMW KBa3MMOHOXPOMAaTUUYECKOro U3ny4deHnst. MHorokpaTHble oTpake-
HWS OT MOBEPXHOCTEN NMPUBOAAT K TOMY, UTO NpoluejLlee ussy4eHne CoaepXXMT COBOKYNHOCTb NMOCKUX BOSH,
pacnpocTpaHSAILLIMXCA B pasHbIX HanpasneHusx. MHoronyyesas (MHOrony4ykoBas) uHTepdgepeHumna MoxeT
Habnogatbcsl U B oTpaxeHHOM cBeTe. Ecnu oTpaxarolme nNoBepxXHOCTU He MOMMOWAT U3nyvyeHune, To
Habnogaemas B OTpaXXeHHOM cBeTe UHTepdepeHLMoHHast KapTUHa ABNSeTCA AONONHAWeN nHTepdepeH-
LMOHHYIO KapTUHY B NpoLleaLeM cBeTe B TOM CMbICe, YTO CYMMa UX UHTEHCUBHOCTEN B KaXKAOWN TOUKe paBHa
WHTEHCMBHOCTMW NagaioLero U3nyvyeHus..

Monochbl B nHTepdepeHLUOHHON KapTUHE NPOoLLIEALLIEro U3NMYYEeHUS Y3KU 1 APKA, NPUYEM PEe3KO KOHTpac-
TUPYIOT € NPaKTUYeCKN TEMHBIM (POHOM; 3aTO NOMOCHI B OTPAXXEHHOM CBeTe NPSIMO NPOTUBOMNOMOXHbBI: OHW
TEeMHble Ha CBeTNIOM ¢oHe.

MHoronyyeBas (MHorony4kosas) uHTepcdepometTpua Gunso ncnonbsyetcs Npu oTbope BbiICOKOKaYyec-
TBEHHBIX ONTUYECKUX NNacTUH ansa NPT,

Paktnyeckne otnmuma NS ot nHTepdpepomeTpa PU30 CBOAATCA K crieayloLwemy:

a) asoBas 3agepxka Mexay KOHCTPYKTUBHBIMU BOMTHOBLIMI (hpOHTaMM, MOPOXKAAEMBIMU « HAKIOHHbI-
Mu» 3epkanamu uHTepdepomeTpa Pu30, NPOrPecCcHBHO BO3pacTaeT, ocTaBasiCb HEM3MEHHON Mpu naparn-
nenbHocTu 3epkan AP,

b) BbIXOA4 B OKpyXaloLee 60KOBOE NPOCTPaAHCTBO MYy4YKOB B MHOro/1ly4eBoM MHTepdepoMeTpe Puso He
MOXeT OblTb KOMMNEHCUPOBAH C LieNbHo YyYLeHWs Hit nyTem hOKyCUPOBKN, HI UCTIONb3oBaHWeM hopMupoBa-
Tens n3obpaxeHui.

Haunbonee cywecTBeHHblE KOMMOHEHThI MHTepdepomeTpa PU30 NpeacTaBeHbl Ha pUcyHke 21.
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1 — nanyvatens; 2 — cBeTogenuTens; 3 — HabnogeHue npoweawero any4eHus; 4 — HabnogeHne oTPaXKEHHOro U3NyYeHus;
M4, My — nnockue noBepxHocTu

PucyHok 21 — HanbGonee cyliecTBeHHbIE KOMMOHEHTbI MHTepdepomeTpa Pu3o
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3.4.3 O6wWwwui (onTU4ecku) nyTb

B Tak HasbiBaeMbIX UHTepdepomeTpax ¢ OBLWMM ONTUHMECKUM NMyTEM OMOPHLIA U NPEAMETHBIA MYYKU
pacnpocTpaHsIloTCA Mo 0AHOMY U TOMY e obemy nyTu. B o6blvHbIX MHTEpdepomMeTpax, rae 3Tu MyyKM Npo-
XOAAT NO CYLWECTBEHHO PasfNyHbIM MyTAM, MEXaHUYecKue U TeMnepaTypHble BO3MYLLEHUS OKa3blBaloT pas-
Hble BNWUSIHAS Ha MyYKW, NPUBOASA K UCKaXeHUsM WHTepdeporpamm. 310 0cobeHHO ckasbiBaeTcsl Mnpu
UCTILITAHUAX U KOHTPOJIE LUMPOKOANepTYPHBIX ONTUYECKUX cUCTeM. BonbLUMHCTBO U3 3TUX TpyAHOCTEN npe-
oponesaeTcs B cxeMax UHTepdepoMeTpoB ¢ OBLUUM ONTUHECKUM NYTEM NPOXOXAEHUS1 ONOPHOro n obbek-
THOTO MYy4KOB, TaK Kak BO3MYLLEHUS OAHOBPEMEHHO U eanHooBpasHo BO3AEUCTBYIOT Ha 0b6a nyyka, He Bnusis
Ha uamepsieMyo pasHocTb das.

B T0 ke Bpemsi OTCYTCTBYET NOTPeBHOCTb B BLICOKOKAYECTBEHHBIX ONTUYECKUX dNeMeHTax B KaHanax
OMOPHBIX NMYYKOB, UMEIOLLIMX Pa3Mephbl, PaBHbIE pa3Mepam UCMbITYeMbIX ONTUYeCKnx anemeHToB. Bonee Toro,
BO3MOXHO NMpUMEHeHWe UCTOYHUKa 6enoro ceeTa, NOCKOMbKY PasHOCTb ANIMH ONTUYECKUX NyTei ABYX NyYKOB
B LleHTpe nons 3peHust pasHa Hyno. B 6onblumHcTBe NogobHbIX MHTepdepoMeTpos oba nyyka noasepXeHbl
BO3AEUCTBUIO psda abeppauuii u Bo3HUKaeT uHTepdepeHLna 3a cHeT B3aMMHOro cABura nyykoB Apyr OTHO-
cuTenbHo apyra. CrnegosarernbHo, nonyvyaemasi MHopMaLuns okasbiBaeTCcs He BrosHe [OCTOBEPHON, U Tpe-
6yeTca pag AONOMHUTENbHBIX BbIYUCIIEHUIA AN onpeAeneHns hopMbl UCKaXKEHHOrO BOSTHOBOIO (DpOHTA.

PaclenneHuve nyyka MoxeT 6bITb peanusoBaHo NyTeM amniIMTYQHOrO AefNeHUs! C MoMOLLbI0 YacTUYHO
paccenBatowwen MOBEPXHOCTU (HaMpUMep, ABYXNydYenperioMnsaiowero Kpuctanna unu nonysepkanbHON
MOBEPXHOCTH).

Ha pucyHke 22 usobpaxeHa cxema uHtepcdepometpa Bypua (Burch’s) ¢ pacceuBarowein nnacTmHom,
UCMONb3yeMoro Npu UcbITaHWAX (KOHTpone) BorHyThiX 3epkan. JNunsa HHY dopmupyeT usobpaxeHue
HebonbLloro usnyyatensa S B Buae ToukM S Ha NOBEPXHOCTU 3epkana. CBetogenuTenb (pacceuBaiollas
nnacTuHa) pacnonoxeHa B LeHTpe KpuBU3HbI C 3epkana paguycom R.

PucyHok 22 — NHTepdepomeTp Bypya c paccemearower nnacTuHon

doTorpadpmpys 1M NpoCcBeTNAs cnekrorpamMmMy, rnonyJvaoT ABe UAEHTUYHbIE paccenBatoLlime nnacTuHbI
R4y n Ry. 3epkano M dopmupyeT nzobpaxeHue nnactuHel Ry Ha nnactuHe Ry, CyllecTeyeT u Apyro BaphaHT
peanusaLum NOTOYEYHOro coBnadeHust opuriHana Ry, 1 nsobpaxeHns R,. MonyoTpaxatowee sepkano B
HanpasnseT oTpaXeHHbI 3epkanoMm M ceeT Ha R,. YacTb CBETOBOro MoToKa najaeT Ha paccevBaloLlyto
nnactuHy R4, NPOXoauT ckBo3b Hee 6e3 pacceaHns v nonagaet B Touky S'. ATOT ny4oK dyHKUMOHUPYeT B
KayecTBe OMOPHOro U He noaBepkeH Bo3aeicTeuio abeppaunin 1 AedekToB NOBEPXHOCTU 3epkana. Yactb
NagaroLLero cBeTa paccenBaeTcs NIacTUHON Ry 1 3anonHAeT BClo anepTypy 3epkana M. TOT ny4ok 1 asna-
eTca 06 beKTHBIM, BbIABNAOLWMM abeppaumu n gedekTbl NoBepXHocTU 3epkana. OguH ny4ok HenocpeacTBeH-
HO nponycKaeTcs NnacTuHoOM Ry 1 paccemBaeTtcs NNacTMHoM Ry, a BTOpPOM paccenBaeTca nnactuHon Ry v
nponyckaeTCA MNacTuHoN Ry. Takum obpasom, ABa B3aUMHO KOrepeHTHBIX Nyyka noKuaaoT nnactuHy R,
nepekpbIiBas OAWH Apyroro, 1 HabnoaaTesns, co3epUarolLMin MOBEPXHOCTb 3epKana CcKBosb NnactuHy R,
MOXeT BUAETb MHTepdpeporpaMmMy AByx ny4vkoB. Ecnu 3epkano B okpecTHocTU S cBo6OAHO OT AedheKkToB K
abeppauuin, UHTepdeporpaMmma OT4YETNIMBO 3TO NOATBEPXKAAET.
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3.4.4 O6paweHne BONTHOBOTO opoHTa

O6palw,eHne BOTHOBOro (hpoHTa NpeacTaBnsieT coboii mMaTteMaTUYecKyro onepayuio, B NpoLecce KoTo-
poii KOMNNEeKCHaa aMnanTyAa BO/Hbl NpeobpasyeTcsi B CONPSXXEHHY KOMM/IEKCHYO amnantygy. Hanpuwmep,
Ons cchepnyeckoli BOMHbI:

n=- e'wrunun =- e-. (57)
r r

Ecnn ogHopoaHaa njaockas BO/MHA NajaeT Mo HOpMasu Ha ugeanbHoe N/ockoe 3epKaso, TO OTPaXeH-
Has BOMIHA MAeHTMYHa No popMe najarouieii, HoO pacnpocTpaHAeTcs B NPOTUBOMOJIOXKHOM HanpaB/ieHUn.
B pesynbTate dhopMa BOJIHblI COXpaHSAeTCs, HO obpaleHuto (NMpeobpa3oBaHWio B 06paTHY) NOAIEXNT Bpe-
MeHHasi KoopauHara.

NHTepghepomMeTp c obpalleHnem BOSTHOBOrO (DPOHTA, UCMOb3YHOLWNIA 3epKkana Ansa aToro obpawieHns,
NCK/OYaeT HeO6X04MMOCTb (hOPMUPOBAHNS MAEaNbHOro (COBEPLUEHHOrO) OMOPHOro BOTHOBOTO (QPOHTA.

Mpumep — Moka3aHHbIN Ha pucyHke 23 nHTepthepomeTp TBalimaHa—I puHa ¢ NCNO/Ib30BaHMEM 3epKana,
ob6pauiatowero BosiHoBon opoHT (OB®-3epkana), onucaH B [19, 20]. OB®-3epkasio U3roToB/IEHO U3 KpucTania
BaTlO3 c C-ocblo, napasnienibHoli 04HOMY U3 ero cpe3oB U HakK/IOHEHHOW Ha 20° MO OTHOLIEHUIO K N/I0CKOCTN,
nepneHAVNKyNspHOA oNTUYECKOR ocu.

1— wm3nyvatens; 2 — kpuctann BaTlO3;
3 — chokycupytowan nnH3a; 4 — UCnbITy-
emas /iMH3a

PucyHok 23 — VHTepdepomeTp
TealimaHa— NpuHa ¢ OB®-3epkanom

O6palleHne BOSIHOBOrO (DpOHTa OCYLECTBASETCA CMeLINBAHWEM YeTbipeX BOJIH, BO3HMKAaKLWMUX npu
OTPaXXeHU NOBEPXHOCTAMU KpUcTasnna U3siy4yeHna aproHoBsoro nasepa mMouwHoctbto 30 MBT npu X=514,5 HM.
B pe3synbTaTe HanuvyecTtByeT caMoHakaumBaemoe OB®-3epkano. Magatowmnii Ha Hero BOSIHOBOM (DPOHT oTpa-
XaeTcs B MPOTUMBOMNOJIOXHOM HanpasieHnn BAOb NyTU NafeHUs U3HavyanbHOro BOSIHOBOro dppoHTta. Cnepo-
BaTeNbHO, fedopmalnn BOSIHOBOrO (PPOHTA MEHANT 3HaK, Kak 3TO MokasaHO Ha pucyHke 24. KauvecTBo
dokycupytoweid nnH3bl H2H2 He nMeeT 3HAYeHUSA, NOCKOJIbKY OTPaXeHHble /ly4yn pacnpocTpaHAaTCa B TOM
Xe Hanpas/ieHuun, 4TO 1 najarLume.

6 - oTpaxeHue oT OB®-3epkasia

1— 3TasloHHOE 3epkasio; 2 — OB®-3epkano; P — ToueYHblii nsnyyaresnb
PucyHok 24 — CpaBHeHune CBOWCTB 3TasioHHoro n OBd-3epkana
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Mpu 3ToM KayecTBO KONAUMaTOpPa U3NyYEeHUA UCTONHUKA AOSDKHO ObITh BEICOKUM. BHOCMMbIE Konnuma-
TOPOM UCKaXXEHUS BOTHOBOrO hpoHTa AybnunpyoTca B 3aBepluatoLleil uHTepdeporpamMmme, NOCKoNbKy Usme-
peHnst BONIHOBOro (hpoHTa NPOBOAATCA HE OTHOCUTESbHO NIIOCKON NOBEPXHOCTU, a MO OTHOLLEHUIO K APYromy
BOSMIHOBOMY (DpOHTY ¢ AlecbopMaLMAMKN NPOTUBOMNONOXHOIO 3HaKa. McnbiTyemas nuHaa Cry>XuTt KonnnuMaro-
POM, 1 YYBCTBUTESILHOCTb OKa3blBaeTCA TOMN e, YTO U B cxeme obbivHoro nHtepdepometpa TealimaHa—I pu-
Ha, 0HaKO UMeeT MeCTO NLLIbL OANH NPOX04 MyyKa CKBO3b MMH3Y.

MpenmywecTBo: HET HEOBXOAUMOCTU B UCTIONb30BaHUM BbICOKOKAYECTBEHHOM NNH3LI.

HepocTtaTok: Heo6xoQuM aproHoBbIA Nasep.

OTpaxeHue ceprnyeckon BOMHbI, UCXOOsLWEN U3 TOMEYHOrO UCTOYHMKA P, cTaHOapTHbIM 3epKanom
[pucyHok 24a] nprBOAUT K BO3HUKHOBEHUIO pacxoasLlencs OTpaXeHHOW BOSHbI, @ TOT JKe NPOoLLecC OTpaXKeHWs
OP®-3epkanom [prcyHok 246] — K cxodsilLeincs oTpaXeHHON BOMHe, T. €. BOfHa U3 TOMeUHOro UCTOYHMKA P,
OTpaXeHHas 3epkarnom, siBnseTca obpalleHHoN BO BpeMeHU NagatoLleid BOMHOM.

4 CnapuBaHue TpaeKToOpuM ny4en B MHTepcepomMeTpax

4.1 AnepTtypHble U noneBble guadparMbl; hopMMpoBaHMe TeNELLEHTPUYECKUX U306pakeHUN

B cooTBETCTBMM C KNaccu4eckum onpegeneHmeM noneson guadparmoin Unu guadparmoin nons speHns
aBnAeTcA Anadparma, onpedenstoLlas Ty YacTb TOBepPXHOCTN 06bekTa, KoTopas oTobpa)kaeTcs ONTUHECKUM
npubopom. B HacTosLweM cTaHgapTe nonesoin gnadparmMon cuMtaeTcs guadparma, pasMellaemas B nnioc-
KOCTM pacnonoxeHuns nsobpaxaemMoro obbekta, MMbo B MeCTe HaxoxaeHus ero nsobpaxeHus. B paccmaTpu-
BAeMOM crydae OBYXy4eBoi nHTepdepeHLnm nsobpaxaembsiM 06bEKTOM CYXUT U3MEPAEMbIA BONTHOBOM
¢hpoHT. CnegoBaTenbHO, pedb naet 1Mbo 06 yyacTke NOBEPXHOCTU UCTbLITyeMoro o6bekTa, NMbo o 3padke
ONTUYECKON CUCTEMBI.

Takum o6pasom, nonesas avacdparma onpegensiet (BbiaensieT) y4acTok NoBepxHocTn obbekTta (BXxoa-
Has guadparma) UnuM y4acTok noBepxHOCTU n3obpaxkeHus (BeixogHas avadparma). O6e atn gnadparmbl
ABNAOTCA U306paXeHNAMN ogHa APYroi, U NWb ogHa U3 HUX TpebyeT rnanyeckoro BOMnoLweHus.

3payku ABnsTCA N306pakeHUAMU DU3NYECKN peanu3oBaHHON anepTypHoin gnadparmbl U UICNONbL3Y-
toTca Anst GopMUpoBaHKS orpaHMYEeHHOro KoHyca nydel, onpedenstowlero yron p. UMeHHo 3padvkamu onpe-
JensieTca KOMMYECTBO 3HEpPriun, U3nydyaeMon KaablM 3neMeHToM obbekTa UM OoObLEeKTOM B LiefloM U
npolleaLlee Yepes onTUYECKYHO cucTeMY. BXOAHON 3pavok OTHOCUTCS K NPOCTPaHCTBY O6BHEKTOB, a BbIXOA-
HOW — K MPOCTPaHCTBY M30BpaXKeHWIA, NpUYEM KaxKablil U3 HUX ABNSeTCs U3obpakeHneM Apyroro.

CornacHo Teopun A66e npeobpasoBaHua n3obpaxeHnit cnoCOBHOCTb ONTUYECKOWA CUCTEMBI TOUHO U30-
6paxaTb Menbyanllne aetanu o6bekTa 3aBUCUT OT YITIOB KOHYCHOCTU B U B’ My4eid, COOTBETCTBEHHO UCXoast-
LLero U3 TOMKM Ha NOBEPXHOCTU 06BbeKTa U CXoasALerocs B TOUKe Ha NOBEPXHOCTU u3obpaxeHus. [na Toro
4TO6bI yHacTok 06bekTa pasmepom d 6bin paspeluaem B BUuae yyactka usobpaxeHus pasmepom d, Heobxoau-
Mo npeoGpasoBaHne UcxoasaLero ¢ y4actka d koHyca nydeil ¢ yriom B B cxoasilminicst Ha ydactke d’ KOHyC
nyyen c yrnom f.

Ona dopMupoBaHNA N306paKeHUn B KOrepeHTHOM U3Ny4YeHUun HeobxoamMmo cobniogeHne cCooTHOLLIEe-
HUI (M. 4.3):

_122-)

d= ngr=122% (58)

ZE)

LleHTp 3padka aBnAeTca LeHTpoM npoekuun. Ecnu BxogHon 3payok pacnonoxeH B 6eckoHe4HoCTH
(T. e. busudecku peanusosaHHas AnacdparMa pasmelleHa B 3afHen bokanbHON NMOCKOCTN ONTUYECKON CUC-
TeMmbl), To 06bekT n3obpaxkaeTcs B napannesnsHoi npoekuun. B aToM cnyyae pasmep usobpaxeHus He 3aBu-
CUT OT ero paccTosHUA A0 ONTUYeCKo cucTemMbl. Ecnu BbIXOAHOWM 3payok pacnonoxeH B 6€CKOHEYHOCTH, TO
pasmep ero u3obpaxxeHusi He 3aBUCUT OT PACCTOAHUSA MeXAY NMOCKOCTbIO M306paXkeHWIn N ONTUYECKON cucTe-
Moii. B 3TOM cnyyae BO3MOXEH CABUT NIIOCKOCTU M306paXeHni ¢ uenblo yny4leHusa okycupoBku 6e3
N3MeHeHus1 pasmepa usobpaxeHusi.

Ecnun o6a 3padka pacnonoxeHbl B 6eckoHe4YHOCTH, To 0be ynomsiHyTbiX ocobeHHoCTU hopMUpoBaHUs
n306pakeHnsa peanusyloTcsl oAHOBPEMEHHO, a hopmMupyioLLas usobpaxeHue onTudeckasi cucTeMa siBnsieTcs
achokanbHoOW, YacTo UMeHyemolt Teneckonom Kennepa. B gaHHOM criyyae e onTudeckue cuctembl 06beau-
HeHbl TakuM 06pasoM, UTO UMeIOT OBLLYI0 «BHYTPEHHIOI» TOUKY (DOKYCUPOBKA.

dusmnyeckn peanusoBaHHasa anepTypHas anadparma pacnonoxeHa B 3Toin 06LLeit Touke PoKyCUPOBKU.
Ecnu b — anameTp aTol anepTypHoi Anadparmel, TO yribl KOHYCHOCTU B 1 § CBSA3AHLI C HUM BbIPaXXEHUSIMA,
cofepxalmmu oKycHble paccTosHuA f; 1 f, AByX 06beANHEHHBIX B TENECKONe NIMH30BbLIX CUCTEM:
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b=2fsin g = 2f,sin % (59)

CoBMecTHOE paccMoTpeHue ypasHeHn (58) n (59) no3sonseT Bblpa3uTb NpUroaHoOCTb Teneckona Ken-
nepa Ansa nofyyYeHns Menkux getanen nsobpaxeHusi B BUae 3aBMCMMOCTEN OT pa3mepa anepTyphbl:

d=244 ). %; d'=244. % %2. (60)

Teneckon Kennepa siBnsieTcs naeanbHOW ONTUYECKON cUCTEMOR AN hopMUpPOBaHUS M30BpaxkeHns
N3MepsAeMOro BOMTHOBOro (OpOHTa Ha YYBCTBUTENbHOW MNOBEPXHOCTU MPUEMHUKOB U3yYeHUS, OBBIMHO Npu-
MeHSAeMbIX B MHTepdepomeTpax, NpeaHasHayeHHbIX 41 9TUX 3mepeHuid. Bonee Toro, UMEHHO B 3TOM ONTH-
yeckol cucteMe He chbopmMmupyroTca cdepudeckme KOMMOHEHTbl BOIHOBOrO ppoHTa, Korga nriockasi BonHa,
Haxogslwanacs B nepeaHel hokanbHOM MIOCKOCT NEPBON ONTUYECKOW CUCTEMBI, MPOXOAMUT Yepes Nprubop K
3agHel okanbHON NIOCKOCT BTOPOM ONTUYECKOA CUCTEMBbI.

4.2 CnapeHHas TpaeKkTopus ny4a

CnapeHHas TpaeKkTopusi fiyda 4acTo MMeeT MecCTo B Mpubopax, coaepXalinx co6CTBEHHbIN (HeaBTo-
HOMHBIA) UCTOMHUK ONTUYECKOro M3nydyeHuns (ceeTta). Ans Toro 4tobbl 0becnevnTb OTCYTCTBME UCKAXKEHUIN
CBETOBOrO MOTOKA, MPOXOASLLEro CKBO3b OMNTUYECKYIO CUCTEMY HTepdepomeTpa, HeoBXoaNMO B HEKOTOPBIX
cnyyasx HeogHokpaTHO bopMupoBaTh n3obpaxeHue nsnyyatens. O4eBMaHO, YTO OCHOBHAs 3agava ONnTU-
yeckoro npubopa — bopM1poBaHue nsobpaxeHns obbekTa. Hanpumep, MMKpockon NpeaHasHaveH ana yse-
nuyeHnst unsobpaxeHuss Habniogaemoro obpasua. [MpvHUMA  NOCTPOEHUS OMTUYECKOW CXeMbl CO
«CrnapuBaHNeM TpaekTopuiA nydei» 6asupyeTcs Ha NO3NLUOHUPOBaHUM AnadparM TakuMm o6pasom, YTobbl
onpegeneHns paamepoB 06beKTa U YriioB KOHYCHOCTU STydein He BAUANW Apyr Ha gpyra. OTo AocTUraeTca npu
BbINOMHEHUN YCMOBUS, NPU KOTOPOM MosfeBble AvadparMbl, cnyxawme ana hbopMupoBaHUa nsobpaxeHus
obbeKkTa, ABMAKTCA B TO Xe BPeMs anepTypHbiMU guacparmamn npu opmMupoBaHuM U3obpaxeHus
NCTOYHUKA U3NYYEHUS, NPUYEM camm N30BpaxeHNUs n3nyvaTernen pacnonoXeHsl y anepTypHbIx guadparm.

Ecnun nsobpaxeHune NCTOYHMKA U3NyYeHUS MeHbLLe pa3Mepa anepTypHou guadparmel, bopMupyoLlein
n3obpaxeHne obbekTa, T. €. 3pa4oK TOMbKO YaCTUYHO «3anofiHeH» U3obpaxkeHnem usnydatens, To umeet
MECTO «4acTuiHoe hopMmUpoBaHme M30OpaXKeHWUIA B KOFEPEHTHOM U3STyHYEeHUNY.

Koraa o6beKkToM CNy>XnUT peskuid Kpai, To pacnpeaeneHus UHTEHCUBHOCTU U3MYyYeHUst B MITOCKOCTU U30-
BGpaxeHnin pasnnyHbl NP MGOPMUPOBaHNN N30BPaXKEHNA B KOrePEHTHOM, YacTUYHO KOrePeHTHOM U Hekore-
PEHTHOM M3NyYeHUsX.

4.3 Paznuuus npoueccoB (hopMUPOBaHUA N30GpaXkeHUA B KOrePpeHTHOM U HEKOrepeHTHOM
ONTUYECKOM U3NTYyYEeHUU

Llenbio dhopmmnpoBaHua onTu4eckoro n3obpaxeHus siBnsieTcs nepeHoc (Nepedaya) MMetowlerocsl pac-
npegeneHnus NHTEHCMBHOCTM M3MyYeHns B Npe4MeTHON NocKocTM (MockoCcTN obbekTa) k nogobHomy pac-
npeaeneHuio B NockocTn u3obpaxkeHuin. MepeHoc ocylecTBNSETCA C MOMOLLbIO NIMH3, 3epKas, NpU3M U T. 4.

B 60nbLlUMHCTBE XMU3HEHHBIX CUTYaLIWA, kKoraa Nonb3ylTes oukaMu unn otoobbekTMBamMn, UMeeT Mec-
TO Tak HasbiBaeMoe hopMupoBaHe M3obpaxeHuin B HeKorepeHTHOM usnydYeHun. MNpu 3ToM BaXKHbI TOSNBbKO
KUHTEHCUBHOCTU»; pacnpeaerieHne niIoTHOCTU U3MyYeHNs1 U3 NpeaMeTHON NAOCKOCTN NepeHoCUTCA B Nioc-
KOCTb M306paxeHuii.

B NOHATUAX ckansipHON TeopyuM BOSTHOBOW OMTUKMU, KOTOpble Takke cnpaseanvBbl NMPUMEHUTENbHO K
opM1pPoBaHUIO N306paKEHWIA B KOTEPEHTHOM U3STy4eHUU, ST NPOLIECChl ONUCLIBAIOTCS PAAOM NPUBOAUMbIX
Aanee COOTHOLLEHWUNA.

CBeToBOe BO3MYyLLEHWe, Npucyliee 06bekTy, MoXeT bbiTb 0603HaYeHo Kak a(x) (4ns ynpolueHus pac-
CMaTpuBaeTCsl oAHOMepHasl cutyaumsl), a npucyllee nsobpaxeHuio — kak a(x), rae x — naeHTUYHas ans
obbekTa 1 nsobpaxeHns npuBeaeHHast NPOCTPaHCTBEHHas koopAuHaTa.

Kak a(x), Tak 1 d’(x) obnapaloT amnnuTyaoi 1 pasoil, YTo NO3BONSAET NPeACcTaBUTbL UX B BUAE:

a(x) = A(x)e' 0 n d'(x) = A(x)el 9’ ), (61)

PacnpegeneHne obny4eHHOCTU UMW MHTEHCUBHOCTW MPOMOPLUOHANbLHO npousseaeHuto a(x) - d’(x), a
pacnpefeneHvie nioTHOCTU 06yYeHHOCTM NPONOpLUOHANbHO COOTBETCTBEHHO NpousBeaeHuo a(x) - a*(x),
rae * obo3HavaeT KOMMIIEKCHO COMPSIKEHHYIO BenuuuHy. O4eBuAHO, YTO pacnpefeneHnst UHTEHCUBHOCTU U
06y4eHHOCTU 3aBUCAT TOMbKO OT pacnpeaeneHuid A(x) u A(x), B TO BpeMs kak pacnpeaeneHus dasbl He
3aBUCAT OT KakuX-Nnbo BenuuuH. CrnegoBaTenbHO, HEBaXHO, kakuM 0bpa3oM B HEKOTEPEHTHOM U3MydYeHUn
OCYLLIeCTBNAETCA NepeHoc oT ¢(X) K ¢(x).
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B cnyyae hopMupoBaHusi M306pakeHNss B KOTePEHTHOM M3MyYeHUN AoMmKeH OblTb paccMOTPEeH nepe-
HOC CBETOBOrO BO3MYLLIEHUS a(X), BO3HUKLLENO Ha N3yYaeMOM 06bekTe, K CBETOBOMY BO3MYLLEHUIO &(X) B 130-
HpaxeHun. Mpn 3ToM UMEIOT 3HaYeHUe Kak aMnanMTyaa, Tak u dasa. B yacTHocTu, npun nepeHoce ¢(x) K ¢(x)
HeobxoAMMOo cOBOCTM UX B3aUMHYHO MPOMNOPLMOHANLHOCTL, a NpUBeAeHHbIE NPOCTPaHCTBEHHbIe KOOPANHA-
Tbl 4OJDKHbBI BbITh OEHTUYHDI.

Ona focTukeHUs 3TON Lenu (B oTnuumne OT cryvas popMUpoBaHUs n3obpaxeHns B HEKorepeHTHOM
n3nyyeHun) Heobxoamnmo cobnocTy ABa yCrnoBus:

a) ocselleHMe 0bbekTa AOMKHO OCYLLECTBNSATLCA KOrEPEeHTHBIM M3nyyeHneM. PasnnyHble BONHOBbIE
hpoHTHI, NagatoLme Ha ToUKy 06bekTa ¢ pasHbIX HanpasneHWn, 4OMKHbI COXPaHATb (PUKCUPOBaAHHbLIMU COOT-
HoLLEeHWA a3 Mo OTHOLLEHMIO APYT K APYTY U He 3aBUCETb OT MECTOMOOKEHNS YTOMAHYTON TOYKM B NpegMeT-
HOW nnockocTU. Mcnonb3oBaHmne fasepoB aBTOMaTUYECKW YAOBMETBOPSET NpeAbsiBlieHHbIM TpeboBaHNAM;

b) npun dopmuposaHnm nsobpaxeHns o6bekTa He AOMKHO BbITb BapuaLmin ha3oBbIX HYSIEHOB MPY U3Me-
PEHWSIX NPOCTPAHCTBEHHbIX KOOPANHAT. ATO MOXET BblTb BbINOMHEHO N1LLb NyTeM bopMUpoBaHnS n3obpa-
XeHuns obbekTa achokanbHON CUCTEMON, KOr4a OH pacronoXeH B nepeaHei hokanbHOW NAOCKOCTU NepBon
NWH3bI, a nsobpakeHne — B 3agHei dhokarnbHOW MIIOCKOCTA BTOPOW JINH3LI.

Mpw cbopmmpoBaHnm nsobpakeHuin apyrumMmm onTUHECKUMI CUCTEMaMU BO3SMOXHO BO3HUKHOBEHUE CIy-
YalHbIX NOrpeLlHOCTeNn pesynbTaToB N3MEPEeHNA Pa3HOCTEN BOMHOBLIX PPOHTOB. 3TO BOSMOXHO B Cryyae,
Korga onTuyeckas cucTemMa no-pasHoMy rnpeobpasyeT nNpeaMeTHYo U pedepeHTHYo (ONOPHYI0) BOMHbI. B
npuHuMne (TeopeTndeckn) 3TWM MNOrpelHOCTN MOryT ObiTb CKOPPEKTMPOBaHbl, HO MpaKTUYeckn 3TO
HeoCYyLLLeCTBUMO.

Mpu BBINOMHEHWN YCroBKIA @) U b) @’(X) = ¢(X).

MpvBeaeHHLIe KOOPANHATLI UCTONbL3YIOTCA B 06eunx nnockocTaX. Mpu HanMunumn ysenuyeHns Unm ymeHo-
WeHns n3oBpaxeHns npu nepeHoce M3 NpeaMeTHON MMOCKOCTU B MIOCKOCTb U30BPaKEeHUA U3MEeHsIIoTCA
MULWLIb NonepeYyHble koopanHaThl, @ MYHKLNK ¢'(X) N ¢(X) ocTaloTcs HeTpoHyThiMU. [pu Haanexalem popmu-
pPOBaHWN U306pakeHWUI BOSTHOBBIX (hPOHTOB adbokanbHOM CUCTEMON Ha YyBCTBUTENbHON MOBEPXHOCTU NpU-
eMHMKa M3nyyYeHusi hasoBble COOTHOLIEHWS He NOABEPralTCA M3MEHEHUsIM Mpu MPOXOXKAEHUU 4epes
nHTEepdepomeTp.

Kak v B ronorpacdun, B uHTEepchepomeTpum pacnpegeneHme dasbl ¢'(X) B NOCKOCTU M306paxeHuW npe-
obpasyeTcs B U3MepsieMyto BEIMUMHY NyTeM Cynepnosnumnm U3BecTHoro pedpepeHTHOro (onopHoro) BosIHO-
BOro ppoHTa U HEM3BECTHOrO 06BLEKTHOMO BOMHOBOIO (hpoHTa. PasHOCTb BOMHOBLIX (PPOHTOB, ABNAIOLANACA
hyHKUMEN NPOCTPAHCTBEHHLIX KOOPAUHAT, MOPOXAAET MOAYNALMIO UHTEHCUBHOCTU N3MYYEHUS B NIIOCKOCTH
n3o6paxxeHunit (MHTepthepeHLIMOHHYIO KapTUHY), KOTopas MoXeT GbiTb UCMoNb3oBaHa AN NonyvyeHun uHdbop-
Mauum o pacnpegeneHun casbl. Psg meTogoB nonydeHuss nogobHol uHgopmauun onucaH B
NCO/TO 14999/2. HecosepLueHCTBa YacTn ONTUYECKOW cUCTEMbI MHTepdepoMeTpa, hopMmupyrowwein onTu-
Yyeckoe nsobpaxeHune, ckaxaroT 06a cpaBHUBaEMbIX BOSTHOBBLIX (DPOHTA, YTO NPUBOAUT K B3aUMHON KOMNEH-
CaLun 3TUX UCKaXEHWA. DTO yTBEPXKAEHME CNpaBearnvBO NULWb NpY YCNoBuK, YTo 06a BOMHOBLIX hpoHTa
pPacrpocTPaHATCS Mo OAHOMY 1 TOMY Xe ONTUYecKoMy nNyTu. AToT adhdekT UMeHyeTCsl ONTUYECKON KOMMNEH-
caumelt norpeLHocTen MsMepeHnin MHTepgepoMeTpoM NapaMeTpoB BONHOBOMO hpoHTa. CneaoBaTenbHO,
3TOT NPUHLUMN N3MEPEHUI MOXET GbiTb MCMOMb30BaH B MHTepdepomeTpax Puso.

4.4 MpuHUuUnNUanbHaa onTUYeckasa cxeMa UHTepdepomeTpa

4.4.1 B npeabligylwinx pasgenax u nogpasgenax nHrepdepeHLms paccmatpuBanach ¢ TeopeTU4eckmx
nosuumnin ouandeckon onTukn. B 4.4 paccMoTpeHbl NpakTUYeckr peannayemMble OCHOBHbIE ONTUYECKUE CXeMbI
NHTepdepomMeTpOoB.

B kayecTBe ogHOro 13 NPUMEPOB Takasi cxema npuseaeHa Ha pucyHke 25. OHa nogobHa npuBeaeHHOM
Ha pUcyHKe 17 cxeme, HO UMeeT ABe OTNMYUTENIbHbIE 0CODEHHOCTU:

a) Ha pucyHke 25 nokasaHo, Kak UcnelTyembln 06bekT My nsobpaxaeTcs Ha YyBCTBUTESbHON NOBEPX-
HOCTW NPUEMHUKa N3MYYEeHNs;

6) Anadparmel oT By Ao By orpaHnumsaioT B MHTepdepomeTpe pasmepbl BOMIHOBLIX hpoHToB. [unad-
parmel By 1 By, paBHO Kak 1 Bs U Bg, pacnonoxeHbl B COMPSXXeHHbIX NNOCKOCTAX, 6narogapsa YeMmy paccMar-
puBaeTcs ToMbKo Andpakuma dpayHrodepa. Auadparma B, 3aHAMAET NPOMEXYTOUHOEe NoMoXeHUe Mexay
nsnyvatenem 1 HabnogaemeiM 06bEKTOM, NO3TOMY B JaHHOM Criydae crieqyeT paccMmaTpusaTh Andpakumio
®peHens.

4.4.2 Ha pucyHke 25 nsobpaxeHa CoBMeLLleHHas (CrapeHHas) TpaekTopust fydei, T. . usobpaxeHus
obbekTa 1 nsnydartens opMUPYIOTCH OAHUMN U TEMU XKe ONTUHMECKUMI 3NIEMEHTaMK ¢ TeMn xe anadparma-
MW, HO U 3NIEMEHTHI, U AnadparmMel UrpatoT pasnuyuHbie ponu npu hopMrUpoBaHnmn 06omMx yNnoMaHyThIX M30bpa-
XeHuin. Ona 6Gonee pAeTanbHOrO PacCMOTPEHUs 3TUX MPOLECCOoB LienecoobpasHo nocnenoBaTerbHO
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6 — onTuyeckas cxema uHTepdepomeTpa
1 — nasep
PucyHok 25 — WHTepdepomeTtp TearimaHa—I pyuHa
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paccMoTpeTb cneLnguky Kaxaomn ua Tpex Yacten nHtepdepomeTpa: ocseTUTeNs, MHTEpdEpPeHLMOHHON Yac-
T, YacTn MHTepdepomeTpa, dopmupytoLleit nsobpaxeHue (cm. 3.3).

a) OceeTutenb

Ons bopMMPOBaHMS C MOMOLLBIO ONTUYECKON CUCTEMBI MHTepdepomMeTpa n3obpaxeHns nsnyvarens
nuHsa L, npoeuunpyeTca Ha Anadparmy B, . MNockonbky B kadecTse UCTOYHMUKA U3NYYeHUA C ASIMHOMN BOMHBI A,
ucnonb3yeTcs nasep, avadparma B, pasmelaetcs B hokyce NuHsbl (06bekTnsa) L. Anadparma B B 9ToM
crny4vae npefcrasnseT coboi NMHXoN AnaMeTpoM dy, paBHbiM oT 5 A0 10 Mkm. MKHXON AeCTBYET Kak npo-
CTPaHCTBEHHbIA (PUNbTP A1 BEICOKUX NMPOCTPaHCTBEHHbIX YacToT, B TO BPEMS Kak HU3KOYACTOTHbIE Mpo-
CTpaHCTBeHHble abeppaumn, nopoxaaemele pacrnosioKeHHbIM nepes NMHXOoMoOM KOMMMaTopoM, He oTpunbT-
poBbiBatoTCA. CnegoBaTenbHo, cchepuyeckas BoNHa, pacxogsiasics oT nuHxona, ceobogHa oT BblcoKovac-
TOTHOrO «LWyma», HO He cBobodHa oT abeppauni.

Ana nonyvyeHnst KONMMMUPOBAHHOTO Myyka NMUHXOMN By npoeLupyeTcs KONMMMaTopoM L, B GeckoHeu-
HoCTW. Ha BbIxoae L, hopMupyeTcs Nnockuin BONHOBOW ppoHT. B criyyae ecniu konnumartopy Kak onTuy4eckon
cucTeMe npucyLuM abeppauum niuv BbIMONHAEMOE UM KONNMMUPOBaHME Myyka HeJoCTaTOuHO KauyeCTBEHHO,
TO Ha BOJTHOBOW hPOHT, OCBeLLatoLLMiA MHTepdepeHLMOHHY0 YacTb Npubopa, HaknaabiBaoTcs abeppauuu.

MockonbKy pacnpegeneHne MHTEHCUBHOCTW B MOMEePeYHOM CedeHNN MyyKa Jla3epHOro UsyqyeHns ume-
eT npakTuyecku rayccosy opMy, TO NpeanodTUTEsibHO Ans OcBeleHus uHTepdepomeTpa UCMNomb3oBaTb
TONbKO BHYTPEHHIO YacTb CeYeHUs Nyyka, Tak Kak ToMbKo B Hel pacnpegeneHne UHTEHCUBHOCTU MOXHO CHUK-
TaTb cNato MaMeHsALWUMCS. YMeHbLUEHNE MHTEHCUBHOCTU OT LLEHTPa My4dka K ero nepudepuintHoin 4yactu co
100 % Ao 70 % cuntaeTtca npuemMnembiM.

Aunacpparma B, onpeaensaeT avameTp nydka, BbIXOASILIEro U3 Konnumaropa Lo, B TO Bpemsi Kak OTHoLle-
H1e DOKYCHBIX paccTosHWM Ly, U Ly onpeenseT yBenuyeHne nsobpaxeHunsi cedeHns nasepHoro nyyka u, cne-
foBaTeNbHO, PaBHOMEPHOCTb pacrnpefeneHnsl MHTEHCUBHOCTU B 9TOM cedeHun. [uacbparma B,
0ba3aTeNbHO JOMKHa HanMYecTBOBaTb B OMTUYECKOM TpaKTe, HO He cuuTaeTcs obszaTensHeIM hopMupoBa-
HWe ee nsobpakeHus Ha anadparme Bs.

b) WHTepdepeHunoHHasa YacTb

NHTepdepeHLMoHHas YacTb COCTOUT U3 ceeToaenutens T,, UCMbITyeMoro sepkana M, u nonesoin
Avadparmbl By, dopMupyoLNX USMEPSEMbIA BOMTHOBOA (DPOHT, pedepeHTHOro (onopHOro) 3epkana kak
UCTOYHUKA pedbepeHTHOW (OMOPHON) BOMHLI U YCTPOWCTBA CBEAEHUA MydKoB T, ABNAIOWIErocs OCHOBOW
«UHTepdepeHUNOHHON YacTny.

¢) YacTb nHTeptepomeTpa, hopMupytoan nusobpaxeHue

AdbokarnbHas cuctema, coctosilasn us AByx ONTUYECKUX «nodcuctem» L, n Ly ¢ anepTypHoit anadppar-
Mol B, B 1x 0BLLei BHyTPeHHel thokarnbHOW NIOCKOCTK, a Takke NPUEMHUK uanyyeHna D ¢ noneson anad-
parmon By 0BpasytoT aTy YacTb uHTepepomeTpa. lluHza L3 B cBoen 3aaHen hokanbHOM MIIoCcKOCTH, rae
pacrionoxeHa anepTtypHas avadparma B, dopMmupyeT usobpaxeHne UCToUHUKA U3nydeHus. Mockonbky
avametp d, Avadparmel B, BoiGpaH sHaUMTENbHO GONMbLMM, YeM M306paxeHne NCTOUHMKA M3IyYeHuns, TO B
3TOM Ccrnyvyae peanusyetcs BapuaHT (HOpMUPOBaHUA U306pakeHUa B YaCTUYHO KOrepeHTHOM U3MyYeHUu
(cm. 4.3). Bnarogapsa Hanuuuio cseTogenuTens T, obpasyloTca ABa cnerka pasHeceHHbIX U3obpaxeHus
NCTOYHUKA.

B 10 >xe Bpems acokansHas cuctema Lz—L, hopMupyeT Ha HyBCTBUTENLHON NOBEPXHOCTU NMPUEMHUKA
usnyyenuns D nsobpaxeHune sepkana M,. AnepTypHol sisnaeTtca anadparma B, ¢ anameTpom d,. Anadpar-
Mbl B 1 Bg cnyaT nonesbiMu gnadparmamu npy hopmmuposaHnm nsobpaxeHus sepkana M; Ha nosepxHoc-
TV NpuemHuKa D. YBenunyeHue usobpaxeHus My Ha nosepxHocT D pasHo B = —f4/f;. Ana d3 = B-dy < ds
nonesas AnadparmMa By CryXuT orpaHMyMBalOLLEN; 4acTo rpaHuLbl UCMbITYeMoro obbekta HaknadblsatoT
orpaHuyeHns Ha gamMeTp Anadparmel Bs.

Ha pucyHKe 26 npeacTasneHa onTuyeckas cxema nHtepdepomMeTpa, Kak Ha pucyHke 25, Ho C HaKoHeH-
HbIM Ha Yron o 3epkanom M,. 3To nopoxaaeT ABa U306paXKeHWs, CABUHYTLIX APYT OTHOCUTENLHO Apyra Ha
paccTtosiHue 2af; (B 1 pacnonoxeHo Ha ontudeckoi ocu). C nomollbio konnmMaTopa L, dhopmupytotea ase
MOCKVX BOMHBI MeXAY HUMU (of = 2a - f3/fy = —2a/B) M 0BpasytoLLime cynepno3nLuio Ha YyBCTBUTENbHON NoBepX-
HOCTU NpUEMHUKa 13nydeHus. 3To NpusoanT K popmuposarnio N = —2dgo/(B - A) MHTepdepeHUMOHHBIX Momnoc
C Larom Mexay Humm p, = ds/N = — B 1/(20). KOcTupys 3epkano M, Takum o6pasom, noka nsobpaxeHuve B o
He JoCTUrHeT nsobpaxeHusa B 4(a = 0°), gobuBatoTCcA CTPeMNeHus Wwara MHTepgepeHLMOHHON KapTUHbI K
6eckoHe4YHOCTHU.

Takum 06pasoMm, cnapeHHas TpaekTopus Nyya peannsyeTcsl B MHTepdepoMeTpax npu ycroBusx:

- nNnéo hopMuUpoBaHue n3obpaxeHust M3nNyvaTens ocyllecTBAseTca nMH3amu Ly n L, ¢ Anadparmoint
B3 11 UCMbITYyeMbIM 06bekTom, ABNSIOLMMICS OrpaHUyvBaloLLel anepTypHoi Anadparmoi (3padkom);
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PucyHok 26 — WHTepdepomeTp, aHanorM4HbIn N306paXxeHHOMY Ha pUCYHKe 25, HO € pedepeHTHBIM (ONOPHLIM) 3epka-
NOM, HAKINOHEHHbBIM Ha Yron o

- nM6o Ms UnU MCnbITyeMblil 06BEKT NpoeLnpyeTcsl Ha YYBCTBUTENbHYIO NOBEPXHOCTb MpUeMHUKa
nsnyyeHus nuHsamu Ly n Ly ¢ anadparmoit B, ABMsOLLenca orpaHuunBatoLler anepTypoi.

dopmnpoBaHne N3oBpackeHUa n3nyyaTens ocyLLecTBNsSeTCs ABaXabl; eCcn 3o6paxeHust CABUHYTHI B
nonepeYyHoM HanpaeneHun, HabnogatoTes nonockl OU30; ecnu n3obpaxeHnss COBUHYTHI B aKCManbHOM
HarnpaBsreHUn, To CTAHOBATCSA BUOHBIMU TakK HasblBaeMble rnosiockl XanguHrepa.

4.5 MocnepacTeuA HeTouHOro (opMUMPOBaHUA U3OOpaxkeHUA OO6BEKTa Ha YYBCTBUTENbHOM
MOBEePXHOCTU NPUEMHUKa U3INYyUYEHUA

B 4.4 nokasaHo, 4To KauecTBeHHOE hopMMpPoBaHUue N3obpaxeHnst 06 beKTa ¢ orpaHUYeHHOR anepTypon
B3 BOSMOXHO, AnA Yero HeobxoaAMMo cMelleHue npuemHnka D ¢ anepTypHon anadparmoin By B CONpsixXeH-
Hyto nnockocTb. Mpn HecobnoaeHNK 3TOrO YCINOBMS BO3MOXKHbI 4Ba BapuaHTa nony4YyeHnst nsobpaxeHus:

a) BOIHOBOW (BPOHT N3MepsIeTCA B NAOCKOCTUW, COMPSKEHHON C YyBCTBUTENLHON NOBEPXHOCTLIO NPU-
eMHMKa n3nydeHus. Ecnu sta nnockocTb He sIBAAETCA NOBEPXHOCTLIO M3MepsieMoro obbekTa, ToO BONHOBOM
ppoHT ByadeT NMEeTb n3MeHsoLLyoca hopMy NO Mepe ero NPoABUKEHUS K NPUEMHKKY (cM. 2.13). Ecnn name-
psieMbIi 06 BEKT MMeeT achepnyecKyro MOBEPXHOCTL, TO 3TOT 3EKT NPOABNAETCH CTOb CUMBHO, YTO M3Me-
PEHHBbIA B MNNOCKOCTM YYBCTBUTENbHOW MOBEPXHOCTU MPUEMHMKA BOMHOBOW (PpPOHT MOXET MMeTb
CYLLIeCTBEHHO OTIMYHYIO OT NepBOHavanbHoW opmy;

6) orpaHuyuBarllan avadpparma By nnv rpaHnLa (KOHTYP) nsMepsieMoro o6bekTa NpUBOASAT K MHTEH-
cudukaumn gndpakumn PpeHens. Hanvune sTol audppakuymmn Ha peskom Kpae Unn Kpyrnoi anadparme cau-
AeTenbcTeyeT 06 M3MeHeHUM a3kl BONHbLL. TakuM o6pasoM, MOAYNMPOBAHHON OKasbiBaeTCsl HE TOMbKO
WMHTEHCUBHOCTb UHTEPdEepeHLIMOHHbIX NOMOoC, MOoABEpXKeHHasi BO3AENCTBMIO NMOXHbIX AUDPaAKLNOHHBIX
Mosioc, HO 1 n3MepsiemMas pasHocTb das. Ha pucyHke 27 nsobpaxeHa MHTepdeporpamma BbICOKOKaYeCTBEH-
HOW MJIOCKON MOBEPXHOCTU C MATbIO BbI3BAHHBIMW HAKIIOHOM MOMOCaMU; Ha PUCYHKE OTYETNNBO BMOHO, Kak
nonochbl MoAyNMpoBaHbl (bpeHenesckon andpakumnen Ha rpaHuLe (no kpato).
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PucyHok 27 — ®peHeneBckast AupakLys Ha rpaHuue (Mo Kpato) NpUBOAMUT K BO3pACTaHUI0 MOTPELUIHOCTY pesynbTaTta
M3MepeHuii B c/lyyae HETOYHOTO (hOPMUPOBAHUST U306PaXKEHNSI 06BEKTA HA YYBCTBUTE/IbHON MoLaAKke NpuemMHuKa
U3/yyeHust

5 MCTOYHUKMN CﬂyqaﬁHbIX ncncrtemMmaTnyecknx I'IOFpeIJJHOCTeVI

B NpOMBbILLNEHHBIX MHTEPIEPOMETPAX B HACTOSILLEE BPEMSI JOCTUTHYTbI CTO/Ib HU3KUE YPOBHU UHCTPY-
MEHTa/IbHbIX MOTPELHOCTEe, YTO HA CXOAMMOCTb Pe3y/bTaTOB U3MEPEHWUi B OCHOBHOM B/IMSIET CTabWU/Ib-
HOCTb XapaKTepWUCTUK okpyxawweih cpegbl. C Apyroli CTOPOHbI, UHTEpdepomMeTpus — 3TO  BUA
OTHOCUTE/bHbLIX U3MEPEHUIA, TAe CPAaBHMBAIOTCSA (DOPMbI IBYX BO/THOBbLIX (DPOHTOB. B COBOKYNHOCTYM C PSIAOM
LpYTrUX BO34eiCTBYIOWNX (DAKTOPOB BblECKa3aHHOe MPWBOAUT K MOSABMAEHU TPYAHO BbISIB/ISEMbIX
CUCTEMATUUYECKUX MOTPELLHOCTEN.

BaXHO YETKO OTAENATb UCTOUHMKM C/yYaliHbIX NOTrPeLHOCTel, KOTopble KOMMYECTBEHHO OLeHMBatoTCS
CTATUCTUYECKUMU METOAAMU, OT CUCTEMATUYECKMX MOrPELIHOCTEN, KOTOPbLIE MO ONPEAENEHNI0 HE MOTYT BbiTh
BbISIBNIEHbl U CKOPPEKTUPOBAHbI MOBTOPHbLIMK (MHOFOKPATHLIMM) M3MepeHnsiMu. ToNbKo Kann6poBKa 1 nosep-
Ka MOTyT oKa3aTb MOMOLLb B BbISIB/IEHUM U KOPPEKTMPOBKE CUCTEMATUYECKUX MOrPeLIHOCTENR.
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Mpunoxenne A
(cnpaBouHoe)

BugHocTb nonoc

A1 3ddekT (BNuaHne) hbokycnposkn n3obpaxeHuns

A.1.1 MNpn nepBoHauyanbLHON OCTUPOBKE UHTEpdepomMeTpoB MavikenbcoHa unv TeamaHa—I puHa nonyvaemas
cdhopma nHTepdeporpammel NO3BONSAET YBENUINTE BUAHOCTb MHTEPMEPEHUMOHHBIX NMONOC M Y6eaUTLCS B TOM, HTO UCHbI-
TYyeMmbIl (M3MepAeMBbIii) 06bEKT KOPPEKTHO CNPOELMPOBaH Ha YyBCTBUTENbHYIO NOBEPXHOCTb NPUEMHUKA U3NYHEHUS.

A.1.2 Mpw HabniogeHnn OaHMM TNa3oM:

- MpsIMble UK NOYTU NPsIMbIE MOMNOCHI 03HAYAIoT, UTO 06nacTb MHTepdEepeHUMN CUITbHO NPUBNMXeHa B NOBEPX-
HoCTK 06bekTa HabnaeHU;

- KPYITible UInu ¢ BbICOKOM CTEMNEHbI0 KPMBU3HbI MOMOCH! 03HAYaloT, YTo 06nacTe uHTepdepeHLmn pacnonoxeHa B
6eCKOHEYHOCTU M aKKOMOAaUMs Ma3a gormkHa obecneunBaTth HabnogeHne B 6eCKOHEYHOCTH.

A.1.3 MNpwu HabnogeHnn (CbeMKe) KaMepow:

- MpsIMble UMK NMOYTU MNPSIMbIE MOJTOCHl 03HAYAIOT, UTO UHTEPdEPEHLMOHHAs KAPTUHA NPaKTUHYECKN HAX0AWUTCA Ha
NOBEPXHOCTU 3epKana; ansi obrnerdeHnsi HoKyCUPOBKM kKamepbl crielyeT B6nunan 3epkana noMecTuTs Kycodek bymarm nnm
nogoGHbIN emy 0ObeKT;

- KPYITIbl€ NI C BbICOKOW CTENEHBbI0 KPMBU3HBI MONOCH 03HAYA0T, YTO MHTEPMEPEHUMOHHASI KAPTUHA PacNonoXxe-
Ha Ha 3HauUMTENbHOM PacCTOsHMM; KaMepa AorKHa OblTb CbiOCTUPOBaHa ¢ yaaneHneM hokyca B 6eCKOHEUHOCTb.

A.2 YcuneHue KoHTpacTa

OcHoBHas 3a7ja4a 3aKno4aeTces B TOM, YTOObI N0 BO3MOXHOCTU YPaBHSITb Pa3HOCTb ONTUYECKMX NMYTEN MeXay OBY-
Ms1 nnevamm uHTepdepomeTpa.

Ecnv nepBoHavanbHasa nHTepgepeHUMOHHAsi KapTUHA COCTOUT U3 NPSIMBIX UNW NOYTU NPSIMbBIX NONOC, TO cnegyer
I0CTMPOBAThL NPUGOP NyTEM yNpaBIieHNUs1 HAKITOHOM [10 MOMNy4YeHUsi KPYroBbIX Nnornoc. HaknoH Takke yBenuuuBaeT paccro-
fHUe Mexay nornocamu. 3aTem, a Takke B clyyae, Korga nepBoHaudarnbHasi MHTepepeHLUMoHHas KapTMHa CUIbHO
UCKPUBIIEHa, UCNOMNb3yeTCsl YCTPOMUCTBO YNPaBneHWs HakoHOM AN BO3QEWCTBUS HA 3epkano, 4Tobbl LeHTpupoBaTth
Nonock! W NOMY4YMTb COBOKYMHOCTb KOHUEHTPUYHBIX KPYroBbix nonoc. flanee cneagyer cokpatmTb pasHOCTE ONTUYHECKUX
nyTern AByX Nned Ans ysenu4eHnsi 4o npegena gnamerpa LeHTpansHon nonocel. locne goctmxenns aTon uenm Heobxo-
AVMO HaKMOHWTE 3epKano Ans nonyYeHus B nore 3peHns Tpex NpAMbIX Nonoc. B pedynbrate yBenuumBaeTcs KOHTpacT
MHTEPdEepPEHLMOHHON KapTUHbI U NOSIBNSETCH BO3MOXHOCTb U3MepeHnsi AeheKToB NOBEPXHOCTM.
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