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1. BBEJIEHUE

Heas padoThI: DKCHEPUMEHTAJIbHOE HCCJIEAOBAHUE TMPUHIIMIIA HW3MEPECHUS
MakpoIepeMeIleHnil (quamna3oH CMEIIEHUH B I€CATKH MHUKPOMETPOB) BOJOKOHHO —
ONTHUYECKUM JAaTYUKOM aMIUIUTYJTHOTO TUIA Ha OCHOBE IMOJHMMEPHOTO ONTHYECKOTO
BOJIOKHA; OTpa0OTKa METOJMKH pacyeTa aMIUIMTYJIHOM XapaKTepUCTHKU JaTYHKa,
OTIPE/ICJICHUE Y4YacTKa XapaKTEPUCTHUKH, OOECTIEUMBAOIICTO 3aJIaHHYI0 BEJIUYHHY
HEJIMHEHHOCTH.

2. 9JIEMEHTbBI TEOPUH

AMIUTUTYIHBIC BOJIOKOHHO-onTHUeckue aaranku (BOJI) mpencraBisror coOoit
BOJIOKOHHO-OTITHYECKUE YCTPOMCTBA, B KOTOPBIX BHEITHEE BO3JEHCTBUE MPUBOIUT K
HETIOCPEICTBEHHOMY M3MEHEHHUIO MHTEHCHBHOCTH CBETAa B MPHUEMHOM BOJIOKOHHOM
ceetoBojie [1 - 4]. Takue BOJI umeror Hanbosiee mpocTyo KOHPHUIYPALIHIO, B TO JKe
BpeMs OHH MOTYT OOECMEYHTh JOCTATOYHO  BBICOKHE  XapaKTEPUCTUKU
MU3MEPUTENHLHOTO TipeodpazoBaTens. OMuH U3 MPUHIUIIOB MMOCTPOSHUS aMILIATY THBIX
BOJ] mpomyckaromiero Tuhma OCHOBaH Ha W3MEHEHHU BEJIWYUHBI CBSI3U MEXKITY
OTJICITbHBIMU BOJIOKOHHBIMHU CBETOBOJAMH, TOPIIBI KOTOPBIX Pa3AeleHbl BO3MYITHBIM
POMEXYTKOM, WK 3(PpPEKTUBHOCTH BO3OYKIIEHHUSI CBETa B CBETOBO/IE, IPU HATUIUU
BHEIIHUX BO3JCHUCTBUU, NPUBOISIIMX K CMEIICHUIO TOPUOB NEPEIAIOUIETO WIIH
MPUEMHOTO CBETOBOJOB. MHorue (¢u3ndeckue BO3JCHCTBUS  (Temreparypa,
JUHEHHOE YCKOpPEHUE, AJIEKTPUIECKOS HAIPsHKCHWE, MarHUTHOE TOJIe U T.J.) MOTYT
OBITH TIpeoOpa30BaHbl B MPOOJBHBIE WA MOMIEPEUYHbIE CMEIICHHUS TOPIla CBETOBOIA
OTHOCUTEJILHO JPYroro TOplia JIMOO OTHOCHUTEIHLHO BO30YKIAIOIIETO CBETOBOTO
mydka. ONTHYECKOE MPOIYCKAHHE CHUCTEM «CBETOBOM MyYOK — CBETOBOI» WIIH
«CBETOBOJI — CBETOBOJ» CYIIECTBEHHO 3aBHUCHUT B OTOM Cllydae OT BEIHMYHHBI
MHTETpaia IEPEKPHITHS aMILTUTYTHOTO pachpeeieHns] BO30YKI1aloIIero CBeTOBOTO
MOJs HAa BXOJHOM TOpIE TNpueMHOro ceroBoga U(X) u  cymmapHbIM
pacmpesieieHieM TI0JIe HaIlpaBIIeMbIX MOJ MPHEMHOTO CBETOBOAA B TJIOCKOCTH
BXoHOTro Topua V(X):
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rze X —IornepeyHas KoopJauHara (JaHHOe COOTHOIIECHHE 3aITMCaHO JIJIsl OAHOMEPHOTO
CiIy4asi, KOTrJla CBETOBOE I0JIE CUUTAETCS] OJHOPOJHBIM B HAIIPABICHUH OJHOU U3
MOTIEPEYHBIX KOOPIUHAT).

B cnyuae orpaHuyeHHBIX BO30YXKAAIOIIMX CBETOBBIX ITyYKOB BEJIWYHHA
JAHHOI'O0 MHTErpana IEepPeKpbITHS H3MEHSETCA KaK IPH IONEPEYHBIX, TAK U IpHU
IIPONOJBHBIX ~ CMEHIEHHUAX  OTHUX  pacupeacsneHud.  JIeMCTBHUTENBHO,  €CIU



pacrpenenenue V(X) 3aBHCHUT TOJBKO OT XapaKTEPHCTUK CBETOBOA, TO (DYHKITHS
U(X) moxxer ObITh cMelieHa oTHOcUTeIbHO U(X) B momepedyHoOM HaIpaBJICHUH HIIH
MEHSIET CBOW MacIiTad Mpu MPOI0JIbHOM CBHIE.

Jlsis a3epHbBIX MYYKOB, COOTBETCTBYIOIIUX OCHOBHON MOJIE€ rayccoBa IydKa,
pacrpeiesieHie HHTEHCUBHOCTH CBETA IO MOMEPEYHON M MPOO0JIbHON KOOpIMHATAM
OIPEIENISICTCSI COOTHOIICHUEM:
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NpOJOJIbHAS KOOpAMHATa (i1 TPOCTOTHI OyaeM paccMaTpuUBaTh OJHOMEpPHBIC
rayCCOBBI ITyYKH).

N3mepurenbHbie npuOOpbI JOJIKHBI oOecrieuynBaTh 3a/laHHbIE
METPOJIOTUYECKHE XAPAKTEPUCTUKH, K YUCITY KOTOPBIX OTHOCUTCS HEIMHEHHOCTH
pabouelt xapakTepucTHKU npubopa. B uaeane cBA3b MEXKIy BXOJIHBIM BO3/IEHCTBHEM
Y BBIXOJIHOW BEJTMUMHON M3MEPHUTEINS JOJKHA ONMUCHIBATHCS JIMHEWHON (PyHKIMen. B
peaNbHBIX MPUOOpax JTOTO0 JOCTUYhL HEBO3MOXKHO W OJHOM U3 BaKHEHIIHMX
XapaKTEPUCTUK H3MEPHUTEIbHBIX MPUOOPOB SBISAECTCS HEIMHEHHOCTh pabodeit
XapaKTePUCTHKH O, U3MepsieMas B TiporieHTax. OHa onpenesieTcss COOTHOIICHUEM:

Ouer=(Up-U,)/U,,,11100%

I'me U, u U, — peanbHble M wuieanpHble (ompenensieMple IUHEHHON
3aBHCHMOCTBIO) 3HAUCHHSI BBIXOTHOW BEJTUYHHBI TIPY HEKOTOPOM 3HAUYCHUHU BXOHOTO
BO3nelcTBHSA. CMBICT 3THX BEJMYWH TMOSICHAET puc. 2.1, Ha KOTOPOM CXEMaTUYHO
n300pakeHa pabouast XapaKTEPUCTHKA U3MEPUTEITHLHOTO YCTPOMCTRA.

S y Puc. 2.1. UnpeanpHas 51 peanbHas
XapaKTEPUCTHKN U3MEPUTEILHOTO YCTPOMCTRA.

Up Makc

Um,q Makc |~ /




3. OMUCAHUE YKCIIEPUMEHTAJBHON YCTAHOBKH

OO0oOmIeHHAs CcXeMa SKCIECPUMEHTAIbHOW YCTAHOBKHM JUIS HCCIICIOBAHUS
HPUHIMIIA U3MEPEHUS MaKPOIEPEMEIICHUH C MOMOIIBIO BOJIOKOHHO-ONTHYECKOTO
natyrka (BO/I) aMIumMTy 1HOTo THIA ¢ ONTHYECKUM BOJIOKHOM TIPE/ICTaBIICHA HA PUC.
1. 3necy wm3nyuenue He-Ne mazepa (M) BBOAMTCS B TNPHUEMHBIA BOJOKOHHBIN
ceetoBos (OB) ¢ momormpo MpoMeKyTOYHOTO Tepenaromniero cseroBoga (OB) wm
HETIOCPEJICTBEHHO ITyTeM (DOKYCHPOBKH CBETa Ha BXOJHOW ero topel. M3mydenue ¢
BBIXOJIHOTO TOpIIa MPUEMHOTO CBETOBOJAA IMOCTyHaeT Ha (OTOMPUEMHBIN DIIEMEHT
(®M). IIpyn HEOOXOAMMOCTH, BBIXOJHOE M3ITydeHHUE COOMpaeTcss Ha (OTONPHEMHOM
leMeHTe ¢ oMol  Qokycupyromei amH3bel  (JI). Benmmumna Qortoroxa,
reHepupyeMoro (HOTONPUEMHBIM 3JIEMEHTOM, TPSMO MPONOPIHOHAIBHA BEIHMYHHE
CBETOBOW MOIITHOCTH, BOCIIPUHUMAEMOM (DOTONPUEMHHKOM.

OB OB

Puc. 1.Cxema 3kcriepuMeHTaIbHOW YCTaHOBKH.
N — ucrounuk nznyueHus; OB —ontudeckoe BojokHO; JI — pokycupyromas
mH3a; O — poromamos.

3aganue Ha padory

PeanbHast  akcmepuMeHTan bHAsT ~— YCTAHOBKA — BKIIOYACT  MMOJUMEPHBIN
BOJIOKOHHBI CBETOBOJ C jnauamerpoM cepaueBubl 0,9 MM, B030yXIaeMblii
doxycupoBaHHbIM n3nydeHneM He — Nemasepa JITH — 207A (BbIxoHast MOITHOCTD
1 MBT, nyimHa BoJTHBI M3MydeHus: 633 HM). BX0qHOM KOHEI] BOJIOKOHHOTO CBETOBOJIA
3aKpeIyIieH Ha CTOJIMKE ¢ MUKPOMETPHUYECKOH MOJBIKKON, TaK YTO €r0 TOPEeIl MOXKET
CMEIIaThCsl HA 3aJaHHYI0 BEIMYMHY (C TOYHOCTBIO O 5 MKM) B MpPOJOJIEHOM
HaNpaBJIEeHUN OTHOCHUTEILHO HEKOTOPOTO IMOIMEPEYHOTO CEUEHHUsS CBETOBOTO IydKa.
W3nyueHue ¢ BBIXOJHOTO KOHIIA TMOJMMEPHOTO CBETOBOJA TOCTYMaeT Ha (OTOAHON
®J1-24K,  GOTOTOK  KOTOPOro  HM3MEpsieTCs €  IMOMOIIbK  IU(POBOro
MUKpoamriepMeTpa. [[ms  MCKITIOYeHWS BIUSHUS HECTaOMIBHOCTH  BBIXOJHOU
MOIIIHOCTH JIa3epa Ha pe3yJbTaThl W3MEPCHHH, BEIUYMHA MOIIHOCTA H3ITyUCHUS
Ja3epa KOHTPOIMPYETCS C IOMOIIBI0 BTOpOTo (oTtoanoaa (Ha cxeme 3ToT (GpoToaron
HE TIOKa3aH).



4. MOPAAOK BBIIIOJTHEHUSA PABOTBI

4.1. O3HaKOMUTBCSI € DKCHEPUMEHTAIbHOM YCTAHOBKOW M €€ OTAEIbHBIMU
AJIEMEHTaMHU.

4.2. Ilony4nTh OT TpenojaaBaTellsi KOHKPETHOE 3ajjaHue Ha paboTry (pas3Hbie
BapUAHTHI BKJIIOYAIOT (POKYCUPOBKY CBETOBOIO ITyyKa Ha BXOJHOW TOpEL] CBETOBOAA
JIMH3aMU C Pa3HBIMU (POKYCHBIMU PACCTOSIHUSIMH).

4.3.0T1BeTUTH Ha KOHTPOJBHBIE BOIPOCHI MTPETOAaBaTelIs.

4.4. [Tocne pomycka K paboTe NMPOBECTH SKCIEPUMEHTAIBHOE HCCIIEOBAaHUE
3aBHCHUMOCTH OINTHYECKOM MOIIHOCTH Ha BBIXOJE€ CBETOBOAA OT BEJIMYUHBI
MPOJOJIBFHOTO CMEIIEHHUSI €ro BXOJHOTO TOpIla OTHOCHTEIHHO CBETOBOTO Iyuka. B
IIPOLECCE U3MEPEHUM KOHTPOJUPOBATH MOLIHOCTH W3JIyYEHUs Ja3epa C IMOMOILUBIO
BCIIOMOTaTeNbHOTO PoToAnoAa. Pe3ynbpraTel H3MEpEeHU 3aHECTH B TAOJHILY:

Cwmelienue,
MKM

I BBIX

I Jia3
(I BLIX/ Ina3)/

(I BBIX MaKC/ Ina3

CD)

4.5. Tloctpouth TpaduKk MOJYYSHHOH 3aBUCUMOCTH C yYE€TOM HOPMHPOBKHU
CUTHaJIa ¢ BBIXOJa CBETOBO/Ia OTHOCUTEIILHO BHIXOJHOM MOIIHOCTH Jla3epa.

4.6. Iloroputh wu3Mepenus 1. 4.4 Tpu pasza, MPOBECTH YCPEIHCHHE
PE3yNIbTaTOB H3MEPECHHUIA.

4.7. Vicionp3ysl MOCTPOSHHBI HAa OCHOBE PE3yJbTaTOB YCpEIHEHUs rpaduk,
ONpEAENUTh BEIUYMHY JIMHEWHOTO Yy4YacTKa XapaKTepUCTUKH, MO3BOJISIIOIIETO
o0ecrevynTh BETUYHNHY €€ HEJTMHEHMHOCTH He Oomee 5%0.

4.8. B npeAnoiaokeHUH rayCCOBBIX paclpeaesieHus Mojisi CBETOBOrO My4Ka U
MOJIOBOTO TIOJII Ha TOpLE CBETOBOAA TIOCTPOUTH PACUYETHYIO 3aBUCHUMOCTD
ONTUYECKOTO TMPOIMYCKAHUS CHUCTEMBl OT TPOAOIBHOrO cmemeHuss. CpaBHUTH
pe3yNbTaThl MOJACTUPOBAHUS C SKCIIEPUMEHTAIBHBIMU PE3yIbTaTaMHU.

4.9.0¢dopmuts oTuet no padote.

5. COAEP/ KAHUE OTYETA

B oTueTe 10/KHBI OBITH PEICTABIICHBI:
- CXeMa 3KCIIePUMEHTAIbHON YCTaHOBKH;
- 3aJ]aHKMe Ha paldoTy;
- pe3yJIbTaThl IKCIIEPUMEHTAILHOTO UCCIICIOBAHUS B BUC TaOHIIBI M rpaduKa,
- pe3yJIbTaThl YHUCICHHOTO MOCIMPOBAHUS BEJTMYUHBI HHTETpajla MePEKPBITUS IS
3aJJaHHBIX KCIICPUMEHTAIBHBIX [TAPaMETPOB,;
- BBIBOJIBI 11O paboTe.



6. KOHTPOJIBHBIE BOITPOCHI

6.1.KakoBbl OCHOBHBIE JOCTOMHCTBA BOJIOKOHHO-ONTHYECKHUX JATYUKOB?

6.2.Yrto nonumaercs noa BOJ] ¢ aMmimuTygHOM MOy IsSIIUEH ?

6.3.Kakue gusnueckue Bo3nelcTBUS MOTYT U3MEPATHCA ¢ ToMo1bio BO/I
aMIUIUTYIHOTO THUIA?

6.4. [1ng yero B BO/l aMmimuTyJHOrO THUIIA KOHTPOJIUPYETCS MOLIHOCTh UCTOYHHUKA
U3ITyYeHUs ?

6.5.Kak onpenensiercst HenuHeitHOCTH Xapaktepuctuku BOJ(?

6.6.[losicHuTe CyTh MOHATHUS «UHTErpaj MePeKPbITUS» ?
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