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(57) H3zoOperenue OTHOCHTCA K YCTPOMUCTBY U CHOCOOY MHONYHYCHUS H300paXKCHUS DICKTPOMArHUTHOTO

U3IyyeHuss OT OObeKTa. YCTpPOMCTBO BKIIOYAET B Ce0f BXOAHYIO ONTHUKY, I103BOJIAIOILYIO
AIEKTPOMATHUTHOMY U3JIYYEHUIO TPOHUKATH B YCTPOHCTBO, BKJIIOHYAs IUIOCKOCTh H300paKEHMUS,
Ha KOTOPOH JODKHO OBITh OTOOpaK€HO H300pakeHUE OObEeKTa. YCTPOMCTBO BKIIOUAET B CeOs
UHTECPPEPOMETP € U3MEPUTENIBHBIM IICYOM, TPH 3TOM IJIOCKOCTH H300paKCHUS HAXOMUTCS B
U3MEPUTEIBHOM IJIede. YCTPOHCTBO BIJIIOYAET B ce0s CJI0H NpeoOpa3zoBaHUs B IJIOCKOCTH U300paKeHUS
JJI14 HpeO6pa3OBaHI/IH OJICKTPOMArHUTHOI'O M3JIYYCHUA B IIPOCTPAHCTBCHHO-BPEMCHHOC H3MCHCHUEC
HoKa3arens MPENOMIICHUsS CJIof NMpeoOpa3oBaHus A8 NoOyxaeHUS oOpa3oBaHUs NPOCTPAHCTBEHHO-
BPEMCHHBIX ONTHYECKUX pa3HOCTEH (a3 B M3MEPUTEIBHOM IUIeYC UHTEPPEpOMETpa, KOTOPHIC
00pabaThIBAIOTCS U1 IOJIYYEHUS PENPE3EHTATUBHOTO H300paKeHUS OOBEKTA.

Id  LETSYO



045237

O0J1acTh TEXHUKH
H300peTeHre B LIeJIOM OTHOCHTCS K CIOco0aM M yCTpOHCTBaM JUTsl perHCTPalMU 3IEKTPOMarHHTHOTO M3-
nydyeHus. B yacTHOCTH, HacTosIee H300PETEHHE OTHOCUTCS K croco0aM U YCTPOHCTBAM IS pErUCcTpally Terl-
JIOBOT'O U3JTyUYEHHUS.
YpoBeHb TEXHUKH
CriekTp 3JeKTPOMarHUTHOTO H3JIyYEHHUsI MOXET OBITh NpPEACTaBICH KPUBOUW H3ITYyUYCHHUS YEPHOTO Teja, U3-
BECTHOH Kak 3aKoH u3nydeHus [lnaHka, ¥ 3aj1aH ypaBHEHHEM
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KT,

rae u(T, v) sBiasieTcss oHepruei M3NydyeHUs Ha €IWHULY O00beMa M €AMHUYHBIM YAaCTOTHBIM HHTEPBAJIOM
npu temnepatype T. s MpakTUYECKHUX IeNei HCIONB3YIOT MOLHOCTh M3TYYEHHs] MOBEPXHOCTH YEPHOTo Tea
npu TeMmeparype T, onpeaensieMylo Kax:
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ITpy MHTErpUpOBaHMM ypaBHEHHS MOLIHOCTHM M3Jy4eHHs 0Olas MOILIHOCTh, M3TydaeMas eIHHUIEH IuIo-
1314 YEPHOT'O TeJla, MOXET ObITh paBHa:

W =0T* (3

rie G sBiseTcs nocrosHHoi Credana.

JleTeKTophl 3JeKTPOMAarHUTHOIO U3Jy4EeHHs pa3padoTaHbl JJIs PErHMCTpallid ONpeesICHHbIX Hana30HoB
3JIEKTPOMArHUTHOTO CIIeKTpa. BaXKHBIM KI1acCOM TaKHUX IETEKTOPOB SBISIOTCS TEIUIOBBIE HH(PpaKpacHbIE NeTEK-
Tophl. TenoBble HHppaKpacHbIE NETEKTOPHI MOXXHO pa3elUTh Ha OXJaXKJIaeMble M Heoxnaxaaemble. Oxax-
JTacMEbIe IETEKTOPBI, KaK U3BECTHO, TOPOTH U UMCIOT NMPOCTPAHCTBEHHOE pa3pelIeHHe, KOTOPOES YCTYIMaeT NaTyH-
KaM H300pa)KcHUs A1 BHAHMMOTO CIEKTpa, TAaKMM Kak CTaHgapTHele natuuku u3obpaxenus [13C (CCD),
KMOII (CMOS) u InGaAs. Heoxsaxxgaemble 1€TEKTOPbI MOXHO pa3lIeIMTh Ha JIE€TEKTOPHI, ynpaBiseMble Tep-
MoasiekTpryeckuM oxsaaureneM, TIO (TEC) winu neTekTopsl, He UMEIOLIHE TEPMODJIEKTPUYECKOTO OXJIaJUTe-
131, 6e3 TOO (TEC-less). MHOr1e U3 HEOXJ1aXXJaeMbIX IETEKTOPOB OCHOBAaHbI HA MHKPOOOJIOMETPAxX, B KOTOPBIX
HCIIOJB3YIOT TEXHOJIOTHIO MHKpOJdJIeKTpoMexaHuyeckux aartyukoB (MEMS). HenaBHo komnanus Sierra-
Olympic npejcTaBuia HEOXJIAKAAEMYIO TEIUNIOBU3UOHHYIO KaMepy Bbicokoit uetkocTH (1080p) (VAYU HD) Ha
OCHOBE HeoxJaxaaeMoro Mukpobonomerpa VOXx ¢ paspenrenrem 1920x1200 u mwarom nukcens 12 mxwm. Ten-
noBu3HoHHBIE kaMepbl FLIR Systems Obuin BHeApeHBI B cucTeMbl HOYHOTO BuaeHHs BMW Night Vision, Takum
00pa3oM JIIOTU M )KHBOTHBIE MOTYT OBITH OOHAPYXEHBI HOYBIO Ha paccTOSTHUU 0koi1o 300 M, 4TO HAMHOTO JaJib-
e, 4eM npu ucross3oBanuu dap. ITo mpornosam, x 2023 rogy MHPOBO# PHIHOK MH(GPaKpaCHON BHU3yaJIM3aIMH
nocturHet 7,3 mmunapaa aostapos CLIA. MHorue KOMInaHuM 1O BCEMY MHPY BKJIAJBIBAIOT OONBIIHE AE€HBIU
B IIOMCK HEJOPOTMX TEXHOJIOIMH NMPOM3BOACTBA BEICOKOIPOHU3BOIMTEIIBHBIX TEMIOBBIX AETEKTOPOB.

IMatent CLIA US 4275302 onuckiBaeT cnocod U YCTPOHCTBO I MPpeoOpa30BaHUs TEIJIOBU3UOHHBIX HU30-
OpakeHUIl BO BTOpPHYHBIE H300pa)KeHHs, HAIPUMEP BHIMMBIE H300paxkeHUs. [IpeNnoYTUTENbHBI MEXaHU3M B
US 4275302 ocHoBaH Ha ¢pu3uueckoi aedopMaluy rpaHHIB] pa3aesna XHIKOCTb-XKHIKOCTh.

[Matent CIIA US 5072120 omucpIiBaeT CEMEHCTBO 3JIEKTPOMArHUTHBIX (POPMHUpOBaTENIcH H300paXKeHHUS.
OH OCHOBaH Ha ONTHYECKOM CUHTHIBAHHM TEIUIOBOTO M300pa)CHHUS, KOTOpOE HaXOIUTCS B TeKyuell cpene, B
YaCTHOCTH B rase, NpeAroyTHTENsHO B rekcadropune cepsl, sneraze (SF6). [IpocTpaHcTBEHHOE U3MEHEHHE TTO-
KasaTels INpeOMJIEHHs, BBI3BAHHOE TEMIIEpaTypoH, U3MEPSIOT ¢ MCMOIb30BAHUEM THIHYHBIX MHTEphEepoMeT-
puueckux yctaHoBok. B maternte CHIA US 5072120 npeanoyTHTENbHBIM MEXaHU3MOM JIJIsl H3MEHEHHS MoKa3a-
TeNs NpeNoMIICHHUs Cpelbl B OTBET Ha MH(GpPaKpacHbIl CUTHaJ sBIsSETCs 0OMEeH KosieOaTenbHOM 3Hepruy Ha Io-
CTYNAaTEJIbHYIO.

B narente CIHA US 5365065 onucaH 4yBCTBUTENIbHBIN MHTEPPEPOMETPUYECKHH (POPMHUpPOBATENDL U30-
OpakeHHWil ¢ MapasUeNbHBIMU TEIUIOBBIMU BOJIHAMH, KOTOPBIH HCMONB3YIOT I ONpeAesicHHs XapaKTePUCTHK
00pa3LoB, NOATOTOBJICHHBIX HA[UIEXKALIMM 00pa3oM s u3BjieyeHUs nHpopMauuu 06 obpasue. B nzobperenuun
HCTIOJIB3YIOT BO30Y)KJAIOLIMH JIyd, KOTOPBIH MPEANOYTHUTENBHO SIBJISETCS JIa3€pPHBIM, HapUMep, [UIs TOBbIIIe-
HMS TeMIepaTypsl o0pa3ua 1 MoXeT ObITh KJacCH(PHLMPOBaH Kak HeMacCHBHBII (hOpMHpOBATENb U300pPAXKEHUS.

Crarbst Allen Flusberg and Shrenik Deliwala ("Highly sensitive infrared imager with direct optical
readout”, Infrared Technology and Applications XXXII, Proc. of SPIE Vol. 6206 (page 62061E-1 to 62061E-18)
(2006), doi: 10.1117/12.669353) onuceiBaer uHTepdepomerp Pabpu-Ilepo, ncnonp3zyemslil s npeodpa3opa-
HUS MH(GpaKpacHOTO M3IyuyeHHus B BUAUMBIH cBeT. B cratbe Allen Flusberg et al. ("Thermal-to-Visible Trans-
ducer (TVT) for Thermal-IR imaging", Infrared Technology and Applications XXXIV, Proc. of SPIE Vol. 6940,
694015, (2008), doi: 10.1117/12.783013), onUCHIBaIOT XapaKTEPUCTHKH HEOOXOAMMBIX IMHUKCENBHBIX MacCHBOB,
KOTOpble ObLTH M3roToBieHsl. B narentax CLIA US 7491922 B1, US 7767951, US 8153948 B1 u US 8309899
B1 npumeHstoT pe3ysnbTaThl BBIBOJOB BBIIIEYINOMSHYTHIX cTateid. [IpeanouTHrensHbIM abCcopOMpYIOILIMM MaTe-
pHaoM SIBIISIETCS HUTPOILIEJIIOI03HAs TJIEHKA C MOKPBITHEM (MJIEHKOH) C HU3KOH TOHKOCTBI0. HuTponenmtono-
3a, KaK M3BECTHO, OIACHA M MpejacTaBiseT coboif npobiemy s 6ezomacHocTH. [IpeanodTHTEIBHBIM MEXaHH3-
moM B nateHtrax CIIA US 7491922 B1, US 7767951, US 8153948 B1 u US 8309899 B1 sBastoTcs H3MeHEHHU
ONTHYECKOH TONUIMHBI NpeoOpa3oBaTelis U3-3a Harpesa ot norioiieHHoro MK u3nydeHus, npuBoasiiero k Mo-
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JAYISAIUMA OTPaXKaTeNbHOi crocoGHOCTH Npeobpa3oBaTens, Kak BUJHO C IOMOIIBIO 30HAMPYIOIIETO J1a3epHOro
nyda. B BBINICYMOMSHYTHIX CTAaThAX TAKKE YKa3aHO, YTO BPEMs H3TOTOBICHUS OYIET COCTABIATH NMPUOIH3U-
TEIHHO 1-2 HEe/eNH MocJIe MOJTHOTO 3anycKa.

[Tatentnsiit roxkyment US 2005/0082480 Al onuceiBaeT cucteMy MH(pakpacHo# xaMmepbl. B npennouru-
TETPHOM MEXaHU3ME HCIIOIB3YIOT MUKCENHU C MOJOCOH MPOMyCKaHus, UIMHA BOJHBI KOTOPOi M3MEHAETCS U3-3a
U3MEHEHHUS T0Ka3aTeis NMPEeIOMICHUS NPU U3MEHEHMH TEMIEpaTyphl MHUKceIs. TepMoperynupyeMslii ontuye-
ckuit hpunetp pearupyer Ha MUK sHepruro, nuanyyaemyro cieHOH, KOTOPYIO HY»KHO OTOOpa3HTh.

CyurHocTs M300pereHns

3anaueil HacTosAIIEro U300PETEHHUS ABIAETCS CO3AaHUE JETEKTOpA JIEKTPOMArHUTHOTO M3TYYEHHUS, KOTO-
PBIii pemaeT NpoGIeMBI, CBI3aHHBIE € IPETIIECTBYIONMM YPOBHEM TEXHHUKH.

ANBTEpHATHBHO WIIM JOTIOJHUTEIHHO, 3a71a4el HACTOSAIIETr0 U300PETEHUS ABIIETCS MTPeoOpa3oBaHuE dIIEK-
TPOMArHUTHBIX U300paXKEHUI! Ha JUIMHAX BOJIH, TAKUX Kak MH(PaKpacHBIE, MUILIUMETPOBBIE 1 MUKPOBOJIHOBBIE,
B IIOJIE3HBIE TMHBI BOJH, KOTOPHIE MOTYT MCIONB30BATLCS B YCTpOiicTBaX OPMUPOBAHUS U300paKEHUI, TAKUX
KaK KaMephbl.

Bkpatue, HacTosmee U300peTeHUE OTHOCUTCS K YCTPOHCTBY (OPMHUpPOBAaHUS M300paxKCHUS 3JIEKTpOMAr-
HMTHOTO M3JTyHUEHUS Il U300paKeHHsS 00BEKTOB, HANPUMED, B HUHOPAKPACHOM, MUIITUMETPOBOM H/UITH MUKPO-
BOJIHOBOM [IMana3oHe AJHH BOJIH M NPeoOpa3oBaHUs M300paKECHUI 3TUX OOBEKTOB B IOJE3HBIC AJMHBI BOJH,
KOTOpBIE ycTpoiicTBa popMupoBaHus H300pakeHUH B BUIMMOM cBete, Takue kak [13C (CCD), KMOII (CMOS)
u natyukd InGaAs, MOTYT 3amHCBIBaTh W/MIIM KOTOPBIE MOTYT OBITH BHUAHBI HEBOOPYKEHHBIM IJIAa30M. 3/€Ch
TEpMUH "BUAUMBINA" NpEIHA3HAYCH A1 0003HAYEHUS BUAMMOIO HEBOOPYKCHHBIM YEJIOBEUECKUM Iila3oM. Tep-
MHMH "HEBUAMMBIH" mpenHazHaueH a8 0003HAYEHHUS HEBMAMMOIO HEBOOPYKEHHBIM YEJIOBEUECKUM TIIa30M.
CrnenyeT MpUHATH BO BHUMAHHUE, YTO HEKOTOPHIE YCTPOWCTBA, MPEAHA3HAUYEHHBIE I8 OTOOPaKEHUS BUIUMOIO
cBeTa, Takue kak kamepsl 113C (CCD), KMOII (CMOS) u InGaAs, Taxke noaxonar 18 GopMUPOBaHUS U30-
OpaxkeHus OIMXKHEro MH(pakpacHOro cBETa, KOTOPBHIH HEBHIMM HEBOOPYXKECHHBIM Iia3oM. M300peTeHue Takxke
HanpaBJiIeHO Ha (HopMHUpOBaHHE M300paKEHUH B MHPpaKpacHBIX ATHHAX BOIH, K KOTOPBHIM TakHe KaMepbl Kak
I13C (CCD), KMOII (CMOS) u InGaAs He4yBCTBUTCIHHEI.

CornacHO NEpPBOMY acNEeKTy, MPEAYCMOTPEHO YCTPOHCTBO /UIA OTOOpaXKEHHUS, HAaNpUMEP HEBUAMMOTO,
JNEKTPOMArHUTHOTO M3ITYYECHHUS OT 00BbEKTa. DIEKTPOMArHUTHOE M3IyUEHHME MOXET BKIIOYATh B ceOs HHbpa-
KpacHoe (HampuMep, AaibHee HH(PaKpacHOe), MUIIMMETPOBOE M MUKPOBOJHOBOE H3IyUCHHE. YCTPOHCTBO
BKJIIOYAET B ce0s BXOAHYIO ONTUKY /U1 MPOHUKHOBEHMS JJIEKTPOMArHUTHOIO M3IyUEHHUS B YCTpPOHCTBO. YeT-
POMCTBO BKIIIOYAET B c€0s MIOCKOCTh M300pa)KEHUsA, HA KOTOpPOH oToOpaxaeTcs u3oOpaxeHue oObekTa. YCT-
poitcTBO BKIIIOYAET B ceOs MHTEpGHEPOMETP ¢ M3MEPUTEIBHEIM IIeHoM. [1I10CKOCTh M300paKEeHUS HAXOMUTCS B
U3MEPUTEIHHOM IUIede. YCTPOHCTBO BKIIOYAET B ceOf clloi npeobpa3oBaHUs B MIOCKOCTH M300pa)KCHUS I
npeoOpa3oBaHMs 3IEKTPOMArHUTHOTO U3NYUYEHUS B MPOCTPAHCTBEHHO-BPEMEHHOE M3MEHEHHE MOKa3aTels mpe-
JIOMJIEHHS CJIOS NpeoOpa3oBaHUs Ui MOOYXKJICHUS 00pa3oBaHMS NPOCTPAHCTBEHHO-BPEMEHHBIX ONTHYECKUX
pazHocTel (a3 B M3MEpUTEIHHOM Iuieue MHTepdepoMeTpa, NMpeACTaBIAIOMUX H300paxkeHue oobekra. Takum
00pa3oM, 3aBUCAIIME OT TEMIIEPATYPhl ONTHYECKHE Pa3HOCTH (a3 co3maloTcs BHYTPHU 3aJaHHOrO oObeMa MHo-
IJIOMIAIOIIETO0 MM BO3OY)KJICHHOIO Marepuana AETEKTOpa, TO €CTh B CJIOE MpeoOpa30BaHUs, U BIIOCIEACTBUU
00HApY)XUBAIOTCH C IOMOIIBI0 ONTUYECKOTO CUMTHIBAHUA. TeMIepaTypHO-3aBUCUMBIE ONTHYECKUE PA3HOCTH
(a3 M3MEPAIOT C MOMOIIBI0 HHTEPPEPOMETPUUECKUX YCTaHOBOK. Clen0BaTeIbHO, 30HAUPYIOMUI JTy4Y B H3Me-
PUTEIBHOM IUIeHe MHTEP(HEpOMETPA MOXKET UCIONIB30BATHCS I ONPECIEHHUS ONTHYECKUX (Aa30BBIX H3MEHE-
HMH B cloe MpeoOpa3oBaHus. DTH ONTUYECKUE U3MEHEHHUS (a3bl MOKHO MCHOIB30BATh A T€HEPUPOBAHUS BHU-
JMMOTO M300paXXEeHUS, IPEACTABIAIONIEr0 H300paXeHUE 00BEKTA.

Kak npaBuio, B uHTEphepoMeTpe eMMHUYHBIA BXOAAIIMH JTy4 KOrepEeHTHOrO CBETA JCIUTCS Ha JBa UJICH-
THYHBIX Nyuka. Kakaplil U3 3THUX MyYKOB MPOXOAUT ONTHYECKUI NyTh, 1 OHH PEKOMOMHHUPYIOTCS INEepe momna-
JaHUEM Ha aerektop. OnTHueckHue MYyTH, SBIIONIMECS NMPOU3BEJICHUEM MOKa3aTess NpeaoMieHus U ¢usnye-
CKOT'O PAacCTOSIHUS, MPOHAEHHOI0 COOTBETCTBYIOIMMH JTy4aMH, HE PABHBI U CO3/1AI0T MEX/y HUMU ONTHYECKYIO
pa3HocTh (a3. MMeHHO 3Ta BHECEHHAs ONTHYECKas pa3HOCTh (a3 co3maet HHTEP(EPEHIIMOHHYIO KAPTUHY MEX-
1y U3HAYaJIbHO UACHTUYHBIMU BOJHAMU. Pa3HuIIa ONTHYECKOTO MYTH SBISETCS AMAarHOCTHKOM BCEro, YTO M3Me-
HSET ONTHYECKYIO a3y Ha ONTHUUECKUX MYTAX. ITO MOXKET ObITH U3MEHEHHUE PA3MEPOB CaMOM JTTMHBI MYTH UITH
U3MEHEHHUE JIEHCTBUTENBHOM YacTH MOKas3aTelsl NMPeIoMIIEHUS Boab (hu3nueckoro nytu. MuTepdepomerp mo-
KET BKJIIOYATH B CeOS M3MEPUTEIHHOE IIEHO U ONOpHOE Mieyo. [11ockocTs H300paXkeHUs HAXOAUTCS Ha IIEPBOM
NyTH, 00pa30BaHHOM M3MEPUTEIBHBIM IIICYOM, U BKIIOYAET B ce0s 30HaAupyomuid ay4. OnopHoe MiIeyo BKIIIO-
yaeT B ce0s BTOPOi NMyTh, SKPAaHUPOBAHHBIH OT NEKTPOMArHUTHOrO M3nydeHus. MurepdepomeTp MoxeT onpe-
JETATH (IPOCTPAHCTBEHHO-BPEMEHHYIO) ONTHYECKYIO Pa3HOCTh (a3 MEXIY U3MEPUTENBHBIM IJICYOM U OIOp-
HBIM TUIEUOM.

H3mepurenpHoe niaeyo uHTEpdepoMeTpa MOXKET BKIIOUATh B ce0S U3MEPHUTENBHBIN Ty, MPUYEM U3MEPH-
TENBHBIHA JIyY MOXET ObITh KOTEPEHTHBIM CBETOBBIM ITyuoM. M3MepHUTENBHEIH TyY MOXET UMETh Takoi pa3Mep
MONEPEYHOr0 CEUEHMs, YTO BCcE H300pakeHME OOBEKTa Ha MIIOCKOCTH M300pakeHHs HAXOAMTCS B IpEaeiax
IJIOIAAH nonepeyHoro ceueHus. CrenoBaTebHO, U3MEPUTEILHBII TyY MOXHO UCIIONIB30BATH /U ONPEACICHHUS
U3MEHEHUS ONTHYECKOH (a3pl B KaXkA0i MO3MIUU B M300paKEHUH OO0BEKTa HA IIIOCKOCTH M300pa)KCHHUS, Ha-
IpUMEp, B KaX/IOM ITHKCeNle H300paxeHust 00bEKTa B MIIOCKOCTH H300paXKEHUS.
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OCHOBHOM MPHUHIMIT UHTEPPEPOMETPUYECKOTO MOIX0/1a 3aKIHOUYAETCS B TOM, YTO M3MEHEHHUS TeMIlepaTy-
pbl T miacTHHBI U3 NPO3pavyHOro MaTepHaja c MokKaszaTejeM NpeJoMJIEHUS N U ToNMHON L, oOpazoBaHHOH B
JTAaHHOM CITy4ae CJI0eM IpeoO0pa3oBaHMs, NPUBOIAT K H3MEHEHHIO (hazbl, 3aBHCAIIEMY OT TEMIIEPATypPhl, KOTOPOE
OTIpeNIeNAETCS BRIPAXKEHUEM:!

L2 (L s e - D). @

ar
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SIBJISIETCS TETUIOBBIM KO3()(HULHEHTOM JIMHEHHOTO pacliupeHus
MaTepuaia u
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o(1) =ZLM(M(T) - D

SIBJISIETCS 3aBUCUMOH OT TEMITEPATypsl ONTHYECKOH pa3zHocThIo da3 (cM. Sergio De Nicola, Andrea Finizio,
Pietro Ferraro, Giovanni Pierattini, Interferometric measurement of thermo-optic coefficients of transparent ma-
terials," Proc. SPIE 4016, Photonics, Devices, and Systems, (29 December 1999); doi: 10.1117/12.373648).

ITpu HEOOXOIUMOCTH 3EKTPOMArHUTHOE U3TyYEHHE MPOXOAUT Uepe3 CJIOH Mpeodpa3oBaHUs TOJABKO OJUH
pa3. TO MOXET NOMOYb YJTYyULIHTh Pa3peLieHHe yCTPOHCTBA.

CorsacHO BTOpPOMY acIieKTy, CJIOH NMpeoOpa3oBaHKs BKIKOYAET B Ce0sl YacTh, IKPAaHUPOBAHHYIO OT AJIEKTpOMAr-
HHUTHOTO M3JTy4YEHHUs, [T TeHEPHPOBaHHUS KOMITCHCHPYIOILIETO CHTHANA M3 3TOH YacTH. DKpaHHPOBaHHAS 4acTh MOXET
OBITH pacToONIOXKEHA B MECTOIIONIOKEHUH IIOCKOCTH H300paXKeHHs. DKPaHUPOBaHHAS 4aCTh MOXKET, HAIIpUMEp, pacriosia-
raThCsl B INIOCKOCTH M300paXKEHHsI BHE H300paXKeHHsI OOBEKTa, HAIIPHUMED, PSIIOM € U300paXKEHHEM HITH BOKPYT M300pa-
*XeHHs. Pazmep norepeyHoro ceyeHnst H3MEPUTENBHOTO JTy4a MOXET OBITh TaKUM, 4TO: 1) Bce M300pakeHHE WM 4acTh
n300paxkeHHs1 00BEKTa Ha MIIOCKOCTH M300paXKeHHMsI HaXOIUTCS B TIpeJienax MIoNaay MOoNepeuHoro ce4eHus U 2) skpa-
HHUpPOBaHHAs YacTh HAXOIHUTCA B Mpesienax o0lacTy MoNepeyHoro ceyeHus. DKpaHUpOBaHHAs YacTh 3alllMIICHa OT 3JICK-
TPOMarHUTHOTO M3ny4eHus. ClieoBaTeIbHO, B 9KPAHUPOBAHHOM YacTH HE ClIeAyeT OXKHIATh W3MCHCHHsI MOKa3aTells
IMPEJIOMIIEHHS! CJIOsI MPeoOPa30BaHusl M3-3a MaJAKOLIEro dJIEKTPOMArHUTHOTO M3JIyUEHHUs, H, TAKUM 00pa3oM, HUKaKoro
W3MEHEHHsI ONITUYECKOH (ha3bl U3-3a MAJAIOILEro 3IEKTPOMArHUTHOTO u3yueHus. OT6op npob ¢ IKpaHUPOBAHHOM Yac-
TH MOXET IPOU3BOJIUTECS KOMIICHCAIIMOHHBIM JIY4OM B M3MEPHUTEIHLHOM IUieye. JIroboe onTryueckoe H3MeHeHHe (asbl,
00OHApY)KCHHOE B SKPaHUPOBAHHOW YaCTH, BEPOSTHO, CBI3aHO C M3MEHEHUSIMH OKPYXKAIOLLEH Cpe/ibl, He CBSI3aHHBIMH C
NAJIaloIHMM 3JIEKTPOMArHUTHBIM H3iyyeHHeM. CliejoBaTellbHO, onTHyueckas (asa, onpelelieHHas B 3KpaHMPOBaHHON
YaCTH, MOXKET MCTIOIB30BaThCS B KAUECTBE KOMIIEHCALIMH 111 KOPPEKLIMH H3MEHEHHH ONTHYECKOH (a3bl, OnpeieNIeHHbIX
Ha U300paKEHUH 00BEKTA B TITOCKOCTH U300PaKEHHS.

3TO0 MO3BOJIAET MPOBOJAUTH H3MEPEHHS 30HAUPYIOUIMM JY4OM B U3MEPUTEIHHOM IIede, HanpuMep, daszoc-
JBUTAIOLIEro UHTephepoOMeTpa, TEMIIEpaTypHO-3aBUCMMBIX ONTHYECKHX paszHocTel (a3 B, Hampumep, HEIOPO-
roMm, MaTepuale JIeTeKTopa, KOTOPBIi BKIJIIOYAET B ceOs Ba TEPMUYECKH CBSI3aHHBIX 00beMa oOpaslia, rjie noka-
3aTelib NMPEJOMJIEHHSI U3MEPUTENBHOrO0 00beMa H3MEHSETCS MO/ BO3/IEHCTBHEM OOBEKTHOTO Jlyda 3JIEeKTpoMar-
HUTHOI'O U3JIYyUCHHUS, U TIC KOMHCHCaHHOHHbIﬁ 00BEM ONMTHYECKH H30JIMpOBAH OT 00BEKTHOIO Jiy4da 3JIEKTPO-
MarHUTHOTO U3NyYECHHUS.

ABTOKOMNEHCALUS MOXET OBbITh OCYILECTBIEHa MyTEM I€OMETPUYECKOH HacTPOHKH HHTepdepomeTpa Ta-
KUM 00pa3oM, 4ToOBl reoMeTpHYeckoe M3MEHeHHe JUIHHBI L oOpasna ¢ TemrepaTtypoi ObUIO OJWHAKOBHIM B
30HAMPYIOLIEM JIy4e ¥ B KOMIIEHCAIIHOHHOM JTy4e (pa3ocaBHTraromero Hurepdepomerpa.

VIcTOYHUK W3Ty4eHHUs, TeHePUPYIOIUH 30HIUPYIOLIHNI JTyd, ONOPHBII Jyd U, IPU HEOOXOTUMOCTH, KOM-
MEHCAMOHHBIN JIy4Y, MOXET OBITh, B 3aBUCUMOCTH OT THIIa HHTEPPEpOMETPUIECKOI YCTAHOBKH, KOT€PEHTHBIM
WJIM HU3KOKOT€PEHTHBIM HCTOYHHUKOM HM3JIy4YEHHUS.

CHCIIyeT NMOHUMATh, UTO TAKXXEC BO3MOXHO, yTOOBI YacTh CJIOA npeo6pa3OBaHm[ HIIN P[[leHTH‘IHbIﬁ BTOpOﬁ
cioit mpeobpa3oBaHus Oblia MOMEIEHa B ONOPHOE IJIeUo HHTephepoMeTpa 11 oOecreueHUs] KOMIEHCALUH.

CornacHO TpeTheMy acIeKTy, CJIOH nmpeoOpa3oBaHHs BKIKOYAET B ceOs TBEPAOE TEJO, XKHUAKOCTh, ra3 WM
mro0yro ux komOuHanuwo. [IpeanoyrurensHo ci10it mpeoOpa3oBaHUs SIBISETCS ONTHYECKH MPO3PAYHBIM IS 30H-

JTUPYIOLLETO J1yda HHTepdepomerpa. [IpeanoyTuTeIsHO BRIOMPAETCS TBEPIOE TENO, KUAKOCTh, Ta3 MIH UX KOM-
dn

OHMHaLMA C OOJIbIIUM TECPMOOINITHYECCKUM K03¢)¢)HHH€IITOM ar’
dan

Tepmoontuueckuii ko3hduieHt 47 onpenesnseT U3MEHEHHE MOKa3aTeNs MPeJoMIICHHs MaTepuaia Clios
npeoOpa3oBaHUs NpH U3MEHEHUH TeMIepaTypsl.

BriOpaHHbIil MaTepHan c10sl NpeoOpa3oBaHUs JETEKTOpa ONTHMHU3UPYET OTHOLICHHE CHTHAN/IIYM B HH-
TepdepoMeTpe, odecrneyrBas MOIYIALUIO OOJBIIOH PA3HOCTH ONTHYECKHX MyTeH Kak (QYHKIUIO TPEXMEPHOIro
MPOCTPAHCTBEHHOIO PACIIPE/ENICHHs] JHEPreTHUECKOH OCBEIIEHHOCTH B MaTepuane jaeTekTopa. [lornomieHue
3NIEKTPOMAarHUTHON 3HEPTHHU BHI3bIBACT JIOKAIbHbIC H3MEHEHHUs Pa3HOCTH ONTHYECKUX MyTei HHTepdepoMeTpa ¢
aBTOKOMIeHcanueit ¢asoBoro casura. JIokaabHbele pa3HOCTH ONTHYECKUX MyTeH MpeoOpa3yroTcs nocie pasBo-
paunBanus ¢assl ("Two-dimensional phase unwrapping, Theory, algorithms, and software", Dennis C. Ghiglia,
Mark D. Pritt, ISBN 0-471-24935-1) B HempepbIBHYIO ABYXMEpHYIO (a3oByt0 GyHKLHIO. DTa pa3BepHyTas (a-
30Bas (GYHKLMSA UCHOJb3YEeTCs U1 BOCCTAHOBJICHH pacrpelesicHUsl TeMIepaTypbl Habm0aeMoro 00beKTa.
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IIpu HeoOxoauMOCTH cloii mpeoOpa3oBaHus coaep)HUT nonumep. Croil npeoOpa3oBaHUs MOXKET, HaNpH-

Mep, COCTOATh U3 mojumMepa. Ilomumep MoxeT, HampuMep, OBITh JIETHPOBAHHBIM NoTuMepoM. Tlomumeps! MoryT
dn
UMETh BBICOKHUE 3HaueHus 47’

IIpu HEOOXOAUMOCTH €O NMpeoOpa3oBaHUs BKIIOUACT B c€OS )KUIKYIO CMECh, TAKYI0 Kak CMECh BOJBI U
TJTUKOJISL, paCcTBOP, conaepxamuit kapooroByto kuciaoty (RCOOH), cnupt (ROH), cioxusiit a¢up (RCOOR) u
Bony (H,O), Wiy >xuakuii KpUCTaI, HANpUMED, CHHTETHYCCKUH WUTKUH KPUCTAIIIT.

IIpu HE0OXOMMMOCTH cIIOi MpeoOpa30BaHUs BKIIOYAET B €0 KOLIOMIHYIO CYCNIEH3HIO, TAKYIO KaK Ccyc-

NCHAUPOBAHHBIC HAHOYACTULBI UJIU MATHUTHBIC XUAKOCTH. KOIUIOI/I[IHaH CYCIICH3UA MOXKCT o0ecrneyuTh npe-
dn

UMYIICCTBO, 3aKTIOYAIONICECA B TOM, YTO XKHUJKOCTh MOXKET 00CCIEYUBAThH BEICOKOE 3HAUCHHUE 47 a B3BEIICHHBIE
YACTHUIIBI MOTYT 00CCIICYUBATE OBICTPOE HATPEBAHUE XUJKOCTH MO IEHCTBUEM 3JICKTPOMATrHUTHOTO U3TYUCHUS.
Hanpumep, cneayromue TBEpAbIC BEMICCTBA, KUIKOCTH U MONUMEPHI OBLTH UACHTU(QUIUPOBAHBI KaK UME-

dn,

IOIME BBICOKUI TEPMOONTHYECKU T Kodpuiuent 47

0OpOCUTMKATHOE CTEKIIO - 4,1x 10'6/K,

LMHK-CHITMKATHOE CTEKIO0 - 5,5x 10K,

KBaplEBOE CTEKIIO - 10,8><10'6/K,

Boza - 0,91x107/K,

NOJIUMETUIMETaKpunaT - 1,20x 109K,

azonomamep DR1/PMMA - 1,215x107/K,

MNOJUCTUPOII - 1,23><10'4/K,

DRI momunmug - 1,331x107%/K,

TJIMUEPHUH - 2,3x10K,

MONUMETAKpUIAT - 3,33x 10K,

l-mponanon - 3,9x107%/K,

MeTaHolI - 3,94x107/K,

ITAHOII - 4X 10'4/K,

aleTOHUTPUT - 4,5% 109K,

anetoH - 5,42x10™/K,

TeTpaxaopMetan - 6,12x107/K,

cepoyraepon - 8,09x10™/K u

asonomuyperat - 9,12x10™/K.

Hcnonb3oBaHUE BBIIEYKA3aHHBIX MAaTEPUANOB MU MX KOMOMHAIUI B cj0o¢ mpeobpazoBaHus GopMHUpYET
NPEANOYTUTEIIHLHBIC BAPUAHTHI OCYIECTBICHUS U300PCTCHUS.

Aszonomuyperan (Azo BPU 1) umeer tepmoonTuueckuit kodddurment 1,4x107/K npu amume BOTHEI
1550 uM (Yan Jiang et al., Optical Materials 75 (2018) 858-868), rae ero Mo>XHO UCHOJH30BAThH B, HAIPUMED,
dazocaBuraronicii HHTEpHEPOMETPUIECKOll YCTAHOBKE Ha OCHOBE JIA3CPHOTO MUOAHOTO McTOuHUKAa 1550 HM u
nerekropa InGaAs. ITyrem BbIOOpa BBICOKOTO TEPMOONTHUECKOTO KO3 GUIMEHTA, TAKOTO KaK Y a30M0IHypeTa-
Ha, U NPaBUJIBHOM [UTMHBI BOJHBI 30HAUPYIOMIECTO Ty4a MOXKHO MOJYYUTh BEICOKOYYBCTBUTELHOE YCTPOHCTBO U
cnoco0.

CornacHo YeTBEPTOMY aCMEKTY, CJION MpeoOpa3oBaHUs pa3MEIIaeTCsa MEXAY AByMA okHamu. Croit mpeol-
pa3oBaHUS MOXET, HAIPUMEP, pa3MEIaThCA B Y3KOM NPOCTPAHCTBE, HampuMep, Ha mupune 1-100 MkM Mexay
JIBYMS OKHaMHd. /[Ba OKHa MOTYT OBITh COEAMHEHBI MO MEPUMETPY Ui 00pPa30BaHUA MOJOCTU MEXKIY OKHAMH.
IToa0CTh MOXKET JIETKO BMECTUTH CIOH MPeoOpa3oBaHus, €CITU OH NMPEACTABIAET COO0M TBEPIOE TEIO, KUIKOCTS,
ra3 Wil UX cMech. TUIMTUYHBIC MONOCTH AN YUCTOH BOJBI UMEIOT TOIIIUHY X = 12 MKM Ha OCHOBE BPEMECHHU pe-

=X
JlaKcaluu X’ rae =1 Mc, a k03(OUIUEHT TEMTONPOBOAHOCTH YUCTOH BOALI COCTABIAET ¥, = 1,48x107m%c.
Hebonpuroe Bpems perakcali MPEANOYTUTENBLHO AN MOJAYHEHUS OBICTPOrO OTKIMKA Aatyuka. Hebonbinoe
BpEMs peaKkcallii TAKXKe IMO3BOJIAET UCMOIB30BAThH METOABI KOPPENAUMN HA 3alMCAHHBIX H300pakeHUSAX 010-
KOM 00pabOTKH, 4TO MPUBOAMUT K YBEIMYCHHUIO OTHOIICHUS CUTHAT/IIYM B OKOHYATENHLHO OTOOPaKacMOM HU30-
OpaxKxeHUHU.

Ilpu HEOOXOMMMOCTH BHEIITHEEC OKHO, HAMPABICHHOC K UCTOYHMUKY 3IEKTPOMATHUTHOTO H3MYHEHHUS, SBIACTCS
NPO3PAYHBIM I8 3TEKTPOMArHUTHOTO M3mydeHus. [Ipu HeoOXOMMMOCTH BHEIIHEE OKHO HEMpPO3payHO I CBETA, HC-
NIOJTh3yeMOTO B UHTepdepoMeTpe. BHEIIHEEe OKHO MOXKET, HarpuMep, COAEpKaTh FePMaHUiA, CENICHU IIMHKA, CYTbOUI
[IMHKA, KpeMHUIT, QTOpUA KaTbIU W/ XaTbKOTeHUTHBIE CTEKNIA, KOTOPBIC ABISIOTCA TUITMHUHBIMU MaTepUaIaMU OKOH
JUIS. TEIUIOBOrO MH(MpakpacHoro mamyueHus. Ilpy HEOOXOMUMMOCTH BHEIIHEE OKHO BKITIOUACT B ceOS MEPBYIO 00NAcTb,
NPO3PaYHyIO U 3TEKTPOMArHUTHOTO M3TYUEHHUS, U BTOPYIO 00JACTh, HEMPO3PAUYHYIO /I 3NCKTPOMArHUTHOTO U3ITY-
ueHust. Bropas 061acTs MoxkeT 00pa30BLIBATH IKPAHUPOBAHHYIO YACTh.

IIpu HEOOXOMUMOCTH BHEIIHEE OKHO MUMEET 10 MEHBIIEH MEpe OJHY U3 CBOUX NMOBEPXHOCTEH C MOKPHITH-
eM. HapyxHas MOBEpXHOCTh BHEIIHErO OKHA OOBIYHO MOKPHITA BHICOKO3(D(HEKTUBHBIM aHTUOIUKOBBIM MOKPHI-
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THeM. BHYTPEHHAS NOBEPXHOCTH BHEMIHETO OKHA MOXET UMETh MOKPBITHE, KOTOPOES ONTUMU3UPOBAHO NS Te-
peaayy BHEIIHETO 3JEKTPOMATHUTHOTO M3IYUEHHS M OTPAXKEHUS Ha JUIMHE BOJHBI CBETA, UCIOJIB3YEMOTO B MH-
TephepomeTpe.

IIpy HEOOXOMMMOCTH BHYTpPEHHEE OKHO, HANpaBIECHHOE OT MCTOYHHKA SJIEKTPOMArHUTHOTO H3ITyUYEHUS,
Npo3payvHo Iy CBETA, UCHONb3yeMoro B uHTepdepomerpe. Ilpn HeoGXx0MMOCTH BHYTPEHHEE OKHO HENpo3pay-
HO JUIS 3JIEKTPOMArHUTHOTO u3nydeHus. IIpu Heo6XoaMMOCTH BHYTPEHHEE OKHO MOXKET UMETDH ITOBEPXHOCTH C
NOKpbITHEM. HapyHast MOBEpXHOCTh BHYTPEHHETO OKHA OOBIYHO MOKPHITA BBICOKOI(D(HEKTUBHBIM aHTUOIUKO-
BBIM MOKpPBITHEM. BHYTpEHHSAS MOBEPXHOCTH BHYTPEHHETO OKHA MOXET UMETh MOKPHITHE, ONTUMU3UPOBAHHOE
JUISL IPOTIYCKaHUs CBETa MHTEpGhEPOMETPa M OTPAKEHHS HA JUTMHAX BOJH BHEIIHETO 3JIEKTPOMArHUTHOTO M3Iy-
yeHUs. BHyTpeHHee OKHO MOXET, HAPUMED, COAEP)KATh KBapLEBOE CTEKIIO UK cTeksio BK7.

IIpu HEOOXOMMOCTH BHEIIHEE OKHO M BHYTPEHHEE OKHO IMOUICPKUBAIOTCS TP Pa3HBIX TEMIIEpaTypax sl co3-
JIAHUS TEMIIEPATYPHOTO TPaJMEHTa, KOTOPBIi 3aCTaBISET TEIUIOBYIO BOJHY, NMOIVIOIIAEMYIO CIIOEM INpeoOpa3oBaHus,
PactpoCTpaHATECS B OCHOBHOM BJIOJb OINTHHECKOH OocH MHTEpdhepoMeTpa. PasHuIly Temneparyp MOXHO €O31aTh, IO-
MECTHB NPO3pa4HbIA "XOJOIHBIN Majen” MEeX/Iy CIoeM NMpeoOpa3oBaHus M BHYTPEHHEH MOBEPXHOCTHIO BHYTPEHHETO
okHa. Taxoli mpo3payHblii "X0noAHbIH Maten" Mor Obl OBITH MOKPHITHEM, UMEIOIIMM BBICOKYIO TEILIONPOBOAHOCTH (Ha-
NpUMep, aMMa30MoN00HbII MaTepyarn, 00bHO nMetommit 900-2320 Br M™K™). 3toT "X0noauklii nanen” MoxHO Moj-
KITIOYUTH K BHEIIHEMY TepModfiekTpuueckoMy oxiaauremo, T30 (TEC). HapyxHoe u BHYTpeHHEE OKHO MOXET OBITH
000pY/I0BAHO AATYHKAMH TEMIIEPATYPHI UIs KOHTPOIS IPaMeHTa TEMIIEPaTYPBL.

CoriacHo MATOMY acrekTy, UHTepdepoMeTp sABIseTca QaszocasuraromuM uHTepdhepomerpoMm (Optical
Shop Testing, 3rd Edition, Wiley-Interscience, Chapter 14). ®azocaBuraromuii HHTEpHEPOMETP NPETOCTABIACT
MPEUMYIIECTBO, 3aKIIOYAIOIEEC] B TOM, YTO BO3MOXKHO TOYHOE M3MEPEHHE NMPOCTPAHCTBEHHO-BPEMEHHOI pa3-
HoCTH (ha3.

IIpy HEOOXOMMMOCTH UCTOUHUKOM M3TYUEHHS MHTephEepOMETpa SABISETCS MOYIMPOBAHHBIHN MO TOKY Jla-
sepubiii quon (Hisao Kikuta, Koichi Iwata, Ryo Nagata, Distance measurement by the wavelength shift laser
diode light, Applied Optics Vol.25, No.17, 1 September 1986). IIpu HeoOX0AMMOCTH, HAIPUMEP, MOTYIUPOBAH-
HBIH [0 TOKY JTa3epHBIH O CHHXPOHU3UPYETCH ¢ NU(POBOI KaMepoil.

CornacHO IECTOMY acleKTy YCTPOHCTBO BKIIIOYAET B ce0s NUDPOBYIO KaMepy, MPEeAHA3HAYEHHYIO IS 3a-
XBaTa UHTEp(HEPEHIIMOHHOTO H300paXKeHHs, CO3/1aBAEMOT0 HHTEPHEPOMETPOM.

ITpu HEOOXOAUMOCTH YCTPOHCTBO BKIIOUYAET B ¢€0s 010K 00pabOTKU, BBIMOIHEHHBIH ¢ BO3MOXKHOCTBIO 00-
paboTKy curHana nudpoBoi KaMephl, TAKOTO Kak /IS OTOOpaKEHUS Ha YCTPOICTBE OTOOPaKEHHUS.

CornacHO ceAbMOMY aCNEKTY HOBU3HBI Npe/aracTcs TEMIOBU3MOHHAA KaMepa, BKIIoYaronas B ce0s BbI-
IIEONHCAHHOE YCTPONCTBO.

CoriacHO BOCBMOMY aCIEKTy NMpPEAIaracTcst MHOrOCIIEKTpaibHas KaMepa, BKIIoyalomas B ce0s BBIIICONHU-
CaHHOE YCTPOICTRO.

CornacHO JIEBATOMY aclekTy NMpEeaIaracTcss kaMepa HOYHOTO BHJICHHMS, BKIJIIOHAIOAs B ceOs BBIIICONHU-
CaHHOE YCTPOICTRO.

CornacHO eCATOMY aclEKTy Mpe/IaracTcs MoAKII0YacMOe YCTPOUCTBO A MOOUIIBHOTO yCTpoiicTBa, Ta-
KOT0 Kak cMapT(OH HIIH IUIAaHIIETHBIH KOMIIBIOTED, BKIIIOYAIOIIEE B ce0s BBIIEONMCAHHOE YCTPONUCTBO, MTpEIHA-
3HaYEHHOE JUIS B3aUMOJCHCTBUSA C MOOMIBHBIM YCTPOMCTBOM, TAKUM 00pa3oM, 4To 1M poBas kaMepa MOOUIIb-
HOro ycTpoicTBa (UKCHPYET MHTephEpPEHIIMOHHOE H300paxkeHue, co3naBaeMoe uHtepdepomerpom. Ioaxmo-
4aeMoe YCTPOHCTBO MOXET, Hampumep, OBITh € 3amienkoi ycrpoiictBoM. IloakmouyaemMoe ycTpoHCTBO MOXET,
Hanpumep, ObITh BCTPOCHHBIM, HAIPUMED, BCTPOESHHBIM B UEXOJI /11 MOOMIIBHOTO YCTpOoiicTBa.

CoryiacHO OJMHHAANATOMY ACHEKTY INpe/UlaraeTcsi cnoco0 OTOOpakeHMs, HAIpUMEP HEBUAMMOTO, JJIEK-
TPOMArHUTHOTO M3ITYyYeHHUS OT 00bekTa. Criocob BKIIOYAET OTOOpakeHUE, HAPUMED, C TOMOIIBIO BXOHOH OI1-
THKH, M300paXXCHUS JJIEKTPOMArHUTHOTO M3IyYEHHs OOBEKTa HA IUIOCKOCTH M300paKeHHS BXOAHOH ONTHKH,
IPH 3TOM IIJIOCKOCTh M300pa)XEHUsI HAXOUTCA B IETEKTOPHOM Iuteue uHTepdepomerpa. Criocod BKIIOYAET mpe-
00pa3zoBaHue MOCPEACTBOM CIIOS NpeoOpa3oBaHUs B IJIOCKOCTH H300paXKeHUs JIEKTPOMArHUTHOTO H3ITyUCHUS B
MPOCTPaHCTBEHHO-BPEMEHHOE M3MEHEHHE MOKa3aTels NMPEJOMIICHUS CIoS NpeoOpa3oBaHus UIL NMOOYKACHUS
00pa3oBaHHs NPOCTPAHCTBEHHO-BPEMEHHBIX ONTHYECKUX PAa3HOCTEH (a3 B U3MEPUTEIBHOM IuIeue MHTEpGEpOo-
METpa, MPEACTaBIAIOMUX H300pakeHne 0obekTa. Criocold BKIIOYAET FeHEPUPOBAHUE BUAUMOIO H300paKeHus,
MpEeICTaBIAIOIEr0 U300paxKeHue 00bEKTa, Ha OCHOBE ONTHYECKUX pa3HOCTEl (a3, pa3BepHYTHIX MO ¢a3se.

IIpu HEOO6XOAMMOCTH €cNOCO0 BKJIIOYAET FEHEPUPOBAHUE B MHTEPEPOMETPE, HAIPUMEDP, B MECTE pacIio-
JIO)KEHUS TIIIOCKOCTH M300pa)XEHU S, KOMIIEHCAIIMOHHOTO CUTHANA 3a CUET IKPaHUPOBAHHUSA HACTH CIOs Npeodpa-
30BaHUS OT JJIEKTPOMArHUTHOTO U3TYUEHHUS.

IIpu HEOOGXOAUMOCTH CIIOCOO BKIIIOUAECT FEHEPUPOBAHHE MHOXKECTBA BHIMMBIX M300paXKEHHUH, NPU 3TOM
¢haza cBera MOJACBETKM MHTEp(EpOMETpa pa3iuyacTcs MEXY OTACIbHBIMU H300pKEHUSIMU MHOXECTBA BU/IU-
MBIX M300pa)XCHHUi, 1 T€HEPHUPOBAHUE €MHOTO BUAMMOTO M300paXECHHUS HA OCHOBE MHOXECTBA BUIAUMBIX U30-
OpaxxeHUil.

CoryacHO ABEHAANATOMY ACMEKTY NpEaIaraeTcss KOMIBIOTEPHBIH MPOrpaMMHBIA NPOIYKT, BKIIOYAIOIIH T
B ce0s 4acTH NMPOTrpaMMHOTO KOJa, BHINOJHEHHBIE C BO3MOXKHOCTBIO, TIPH UCTIOJHEHUM Ha NPOrpaMMUPYEMOM
YCTPOWCTBE, T€HEPUPOBAHHS BUAMMOI0 M300paXKEHUS HAa OCHOBE MHTEP(EPEHIIMOHHOrO M300paKeHUs, CreHe-
PUPOBAHHOIO MHTEPHEPOMETPOM BBIIIEONHCAHHOTO YCTPOMCTBA, BBIIMICONUCAHHON KaMephl MM BBIIMICONHUCAH-
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HOTO MOJKIIOHAEMOr0 YCTpoiicTBa. KOMIbIOTEPHBIN MPOrpaMMHBII POAYKT MOXKET ObITh, HAPUMED, IPUKJIAT-
HOI MPOrpaMMO¥, TaKkKe Ha3bIBAEMOH MPHJIOKECHUEM, YCTAHABIUBAEMBIM U UCIIONHACMBIM Ha MOGUIBHOM YCT-
poiictBe. CrneoBaTeNnbHO, OOBIKHOBEHHOE MOOUIIBHOE YCTPOMCTBO MOXKHO JIErkO NpeoOpa3oBaTh B YCTPOHCTBO
OTOOpaXXEeHUs, HATIPUMEP HEBUIUMOrO, 3JICKTPOMAHUTHOTO M3IYUCHHUS, TAKOE KaK TEIJIOBU3UOHHOE WIIH MH-
dbpakpacHoe ycTpoiicTBO.

[IpuMeHeHUeM YCTPOICTB, KaMep U cnocofa ABIAETCS perucTpanus HHOPaKpacHOro U3NydYeHUs B AMana-
30He MIMH BOJH OT 0,7 MxM (430 TT'm) no 1000 mxm (300 I'Tr). B atom ciekTpe MOXHO HaliTH CIEKTPaIbHBIE
JaMana3oHb! OIKHEro mHppaxpacHoro uznyueHus (near-infrared radiation, NIR), kopoTrkoBonHOBOro uHbpa-
KpacHoro u3nyuenus (short-wave infrared radiation, SWIR), MukpoBomHOBOro HH(pPAKpacHOro H3IydeHus (me-
dium-wave infrared radiation, MWIR), nnunHOBoIHOBOrO MH(ppakpacHoro uinyyenus (long-wave infrared ra-
diation,LWIR) u cBepx anuHHOBONHOBOro HMH(ppakpacHoro usmyueHus (very longwave infrared radiation,
VLWIR). Heoxnaxnaemas pabora MOXET paccCMaTpUBaThcs A0 ATHH BOoIH 30 MkM. MynbpTHCTIEKTpanbHEI j1e-

TCKTOP MOXCT OLITE CO31aH U3 COOTBCTCTBYIOHICﬁ CMCCH MOTJIOMAIIUX MATCPHUAJIOB € BBICOKHUM 3HAYCHUCM
dan

dar

Hactosmee u300peTreHHe MOXET INO3BOJIMTH M3rOTAaBIMBATH HEAOPOTME MHOTOCHEKTPAIbHBIC IIMPOKO-
(opMaTHBIE TEIUIOBBIE HH(PAKPACHBIE IETEKTOPHI BLICOKOTO pa3pelleHHuss ¢ KOPOTKMM BPEMEHEM IPOU3BOACT-
BEHHOTO NMKIa. ONTHKO-MEXaHUYECKas CIOKHOCTh HACTOSIIET0 M300pETEHHUS aHAJOTMYHa ONTOMEXaHHUKE OI-
tHueckoit romoBkn CDROM, koTopas mpou3BoauIach MaccoBO MO HHU3KOH HeHe. OCHOBHBIMHM DBIHKAMH IS
3TOTO JIETEKTOpa ABJIAIOTCS 000pOHA, 6€30MaCHOCTh M aBTOMOOMIIbHAS NPOMBIIIEHHOCTD, @ TAKXKE HOBBIH pBI-
HOK NTOTPEOUTENBCKUX NPUIOKEHHUH U PHIHKH JHEProcOepexxeHUs.

Crenyer NpUHATH BO BHUMAaHUE, YTO JTI000H HITM HECKOJIBKO M3 BBIMICYNIOMSHYTHIX aCNEKTOB, GYHKIHUHA U
BAapUaHTOB MOTYT ObITH 00beAMHEHBI. CIeyeT NOHUMATh, 4YTO JII000# U3 BAPHAHTOB, ONIMCAHHBIX C YIETOM OJI-
HOTO U3 aCIEKTOB, MOXKET ObITH NIPUMEHEH B PABHOH CTENEHH K JIOOOMY M3 JPYTUX acneKToB. Takxke A0MKHO
OBITH ICHO, YTO BCE ACHEKTHI, QYHKIUM U ONIUH, ONUCAHHBIE JUT1 YCTPOHCTB, B paBHOM CTENEHH TPUMEHUMBI K
KaMepaMm U croco0y U Hao0opoT.

Kparkoe onucanne yeprexei

Hanee uzobpereHue OyaeT 0OBbICHEHO HA OCHOBE MPUMEPHBIX BAPUAHTOB OCYILECTBIECHUS, KOTOPHIE NPEN-
CTaBleHBl Ha 4depTeke. IIpuMepHBIE BapHMaHTBHl OCYIIECTBIECHMS NPHUBEACHBI B KayecTBE HEOrpaHMYMBAIOIIEH
mumoctpanuy. CiaeayeT OTMETUTD, YTO (UTYpHI MPEACTABIAIOT COOOH TOIBKO CXEMAaTHYECKHE NPEICTABICHUS
BAapUaHTOB OCYIIECTBICHHUS H300PETCHUS, KOTOPBIE TPUBEACHBI B KAUECTBE HEOTPAaHUYHMBAIOIIETO TPUMEpA.

Ha ueprexe:

¢ur. 1 nokaspIBacT CXeMaTUUECKHH IPUMED YCTPONCTBA;

¢ur. 2 nokaspIBacT CXeMaTHYECKUH NPUMEP YCTPOHCTBA, HCMOIB3YIOMIETO0 HHTEP(HEPOMETPHUECKYIO yCTa-
HOBKY Maxa-Ilennepa,;

¢ur. 3 nokaspIBacT CXeMAaTHYECKUH NPUMEP YCTPOHCTBA, HCMOIB3YIOMIET0 HHTEPHEPOMETPHUECKYIO yCTa-
HOBKY NOMNEPEYHOro CABUIa;

¢ur. 4 nokaspIBacT CXeMaTUYECKUH NPUMEP YCTPOHCTBA, HCMOIB3YIOMIETO0 HHTEP(HEPOMETPHUECKYIO yCTa-
HOBKY Du3o;

¢ur. 5 nokaspIBacT CXeMaTHYECKUH NPUMEpP YCTPOHCTBA, HCMOIB3YIOMIET0 HHTEPHEPOMETPHUECKYIO yCTa-
HoBKY TBaitmana-I'puHa;

¢ur. 6 Moka3zpIBACT CXEMATHUECKUIl MPUMEp YCTPONCTBA, UCIONIB3YIOMIEr0 NOIAPH3YIONYI0 HHTEpdhEpo-
METPUUECKYIO YCcTaHOBKY TBaliMaHa-I puHa;

¢ur. 7 nokaspIBa€T CXEMAaTHUECKOE NPEACTaBICHUE CII0c00a;

¢ur. 8 moxa3pIBAET CXEMATHUECKOE MPEACTABICHUE MOAKIIOYAEMOr0 YCTPOHCTBA I MOOUIBHOTO YCT-
poiicTBa.

IToapodHoe onucanue

@ur. | noka3pIBacT CXeMaTUYECKOE U300paxeHUue npuMepa ycrpoiictea 100. YcTpoiicTBO nmpenHa3HaueHo
JUISL OTOOPaXXEHHUS 3JIEKTPOMArHUTHOTO M3TyUeHUs OT 00bekTa 101. DnexTpoMarHuTHOE M3TyUEHHE NPENTOYTH-
TEJIBHO NPEICTABIACT cOO0H HEBUMMOE H3NYUCHHUE, Takoe Kak OmmkHee uHbpakpacHoe uznyuenue (NIR), xo-
potkoBoaHOBOe uHGpakpacHoe usnyueHue (SWIR), cpeaneBomHOBoe uH(pakpacHoe uznyuenue (MWIR),
JUTHHHOBONTHOBOEe MH(ppakpacHoe usmyueHue (LWIR), oueHb NIMHHOBONHOBOE HUH(pAKpPacHOE H3TyYCHHE
(VLWIR), MUIIMMETPOBOI ATUHBI BOJIHBI U3TYYEHUE U/UIH MUKPOBOIHOBOM JJIMHBI BOIHBI U3TYUECHUE.

YerpoiictBo 100 BkiIroyaer B ce0s BXOAHYIO ONTHKY. B 3TOM nmpuMepe BXxosiHas ONTHKA BKIIOYAET B ceOs
o06bekTuB 102. B 3TOM npuMepe BXoaHas ONTHKA BKIIOYaeT B cebOs BxonHoe okHO 104. Bxonnoe oxno 104 mo-
3BOJISIET JJIEKTPOMAarHUTHOMY M3IYYEHMIO NPOHUMKATh B ycTpoicTBo 100. O6bekTHB 102 MOXET BKIIOYATH B
cebs KaccHueckuil u/umu aMdpakIMOHHbIA ONTUYECKUE deMeHTh. BxonHas onTuka BKIOYaeT B ceds mioc-
KOCTb H300pakeHus, uau PokanbHyI0 MIOCKOCTh 107, Ha KOTOPOH J0DKEH 0TOOpakaThes 00bekT. OOBEKTUB
102 MoXeT BKIIOYATh B ce0s MPEIOMIIAIONIME, OTPAKAIONIME, KAaTaJUONTPUIECKUE U/UIH AUGPAKIIMOHHBIE OM-
THYECKHUE DIIEMEHTHI 1151 okycupoBkH oobekTa 101 B miockoctu 107 uzobpaxkenus. Ycrpoiicrso 100 Brmoua-
et B ce0s unrepdepomerp 106. 3necy unrepdepomerp 106 umeer cBeronenurens 159 U 3TaqoHHOE 3€pKaNo
158. Uurepdepomerp 106 umeer usmepurensHoe mieuo 108. Hurepdepomerp 106 B 3TOM MpUMepe Takke UMe-

-6 -



045237

et onopHoe riedo 110. Uurepdepomerp 106 Brmtouaer B ceds ucrounuk 112 csera. Mcrounuk 112 cBera co3-
JaeT korepeHTHbIH nyu 114 cBera. McTouHMK cBeTa MOXET, HanmpuMep, ObITh Ja3epHbIM auoaoM. HMcrouHuk
CBETAa MOXET BKJIIOYATh B cebs Koymmarop/pacmupurens 115 nywa nas yBenudeHus pasMepa MONEpeyHOro
ceyeHus ny4a. B atom npumepe ayu 114 cBeta pasaensercs Ha nepBbli ay4 116, nBrxymuiics BIOab U3MEPHU-
tenpHOrO Teda 108, u Bropoii myu 118, aBmxymmiics Baons onoproro mieda 110. Cnexyer noHUMAaTh, 4TO
MIOCKOCTH 107 U300paskeHUS HAXOAUTCA B U3MEPUTEIBHOM Iuiede 108.

YerpoiictBo 100 momonHUTEARHO BKIIOYAET B ceOs cnoit 120 mpeobpaszoBanus B miockoctd 107 uzobpa-

an

xeHus. Cnoit mpeoOpa3oBaHus BKIIOYAET B ce0s MaTepual, UMEIOIUI BBICOKOE 3HaUeHuUe 4T

3nech mIockocTh 107 n300paXkeHus pacmookKeHa Ha 3aAHEH MIOCKOCTH okHa 104, To ecTh Ha mepeaHei
mIockocTH caos 120 nmpeoOpa3oBaHus, HIH MIOCKOCTh H300paXKEHUS pacroyioxkeHa paaoM ¢ okHoM 104 B cioe
120 npeobpazoBanus.

Korna uzobpaxenue oonekra 101 choxycuposano Ha cioe 120 mpeobpazoanus B miockoctu 107 uzo-

6pa)K€HI/IH, cioi Hp606pa3OBaHI/IH 6yaeT HUCIIBITBHIBATDL JIOKAJIBLHBIN HarpeB B 3aBUCUMOCTH OT MHTCHCUBHOCTHU
an

W3TyueHns B M300paxeHnu. Bricokoe 3HaueHue 47 cos 120 mpeoGpa3oBaHus BHI3LIBACT MIPEOOPA30BAHME JIO-
KaJbHO! MHTCHCUBHOCTH JJIEKTPOMArHUTHOIO M3ITYYEHHS B M300paKCHUH B JOKAJIbHOE M3MEHEHUE MOKa3aTems
npenomieHus cnos 120 npeobpazoBanus. Ha nepsblit 1y 116 6yayT BIUATH JOKATbHBIE M3MEHEHHS NOKA3aTEIs
npenoMieHus. Bropoii myu 118 3anmineH ot 37€KTpOMAarHUTHOTO M3JIYHUEHHUS U, TAKUM 00pa3oM, ocTaeTcs He-
3aTpoHyTHIM. [Ipn pexomOunanuu nepseiit ayy 116 u BTOpoit ay4 118 BBI3BIBAIOT MHTEP(EPEHIIMOHHYIO KAPTHU-
HY B IIJIOCKOCTH peructpauuu 122 unrepdepoMerpa. CneayeT MOHUMATh, YTO MHTEpEpPEHIMOHHAS KapTHHA
OyneT BKIIOYaTh B ce0s JIOKATBHBIE TIOMEXH IO MIIOMIAIH MONEPEYHOro ceueHus 00beIMHEHHOTO nyya. JIokans-
HBIE TOMEXHU NPEACTABISIOT HM300paKEHHUE JIEKTPOMArHUTHOrO M3NY4YEHUS B IuiockocTH 107 u300paxceHus.
"Xonmonusrit manen”" 196 moMemaroT Ha rpaHUIE pa3nena Mexnay cioeM 120 mpeoGpazoBaHus u okHOM 105,
"Xonmonusrit nanen”" 196 MoxeT co3naBaTh pa3sHUILY TeMreparyp Mexay okHoM 104 u oknom 105. "XomonHsrit
nanen” 196 coequHEH ¢ BHEMIHMM TEPMOIIEKTpUUECKUM oxyaaureneMm 198. B atom npumepe ycrpoiictBo 100
BKJTIOUACT B cebs aerekrop 124, takoit kak mudposas Buacokamepa, Hanpumep, KMOIT (CMOS) kamepa, s
3axBaTa M300paxkeHUss HHTEP(HEPEHIIMOHHOM KapTUHBI B IIJIOCKOCTH perucTpanuu 122. B pesyiprare yerpoiict-
Bo 100 MoxeT mpeoOpa3oBHIBaTh H300pAXKEHHE HEBUAUMOIO ANEKTPOMArHUTHOTO M3IYYEHUS B Miockoct 107
U300paXEHUSA B BUIMMOE HM300paKeHUE B MIIOCKOCTH peructpanuu 122 umm Ha yctpoiicTBe otobpaxenus 126,
COE/IMHEHHBIM C JIETEKTOpOM 124,

B stom npumepe cioit 120 npeobpa3oBanus BkIOHaeT B ceOs nepByro obmacts 128, Ha koTopoit oTobpa-
xaeTcs 00BEKT, U BTOpylo 001acTh 130, koTopas 3KpaHUpPOBaHa OT 3JIEKTPOMArHUTHOTO M3IYUEHHS, HApUMeEp,
¢ ucronp3oBanueM kpbeiniky 131. Kpprmka 131 Moxer ObITh (huxcupoBaHHON uiu noasmxHoH. Korna ona noa-
BIDKHA, OHA MOJET 3aKphIBaTh NepBylo o6macts 128 u BTOpylo obmacts 130, TakuM 0Opa3oM, 4TO BHEIIHEE
JNEKTpOMAarHuTHOEe M3nyueHue 6mokupyercs. Kppika 131 Moxer ObITh MCHONB30BaHA B KAYECTBE MEXaHUYE-
CKOrO mpepsIBaTemsi, obecneuyuBaromero (GazouyBcTBUTENbHYIO peructpamuio. Ilepssiit 1yu 116 Brmodaer B
cebs nBe wactu. Yacte 3oHAupyromero gyya 116A MoxeaupyeT nmepByro 00macth. YacTh KOMICHCAIIMOHHOTO
myua 116B Moaenmupyet Bropyro 06aacth 130. T0 reHepUpyeT ABE 4acTH U300PAKCHUA B INIOCKOCTH PETUCTpPa-
mu 122. TlepBast ob6macts 122A cooTBeTCTBYET 30HAMpYIOMmEMY Jy4uy 116A, Bropas obiacts 122B coorsetct-
BYET KOMIEHcanuoHHoMY ayuy 116B. Cnexyer moHUMaTh, 4TO, NOCKOIBKY KOMIECHCAIIMOHHBIH 1YY MOJEITHPY-
€T BTOPYIO 00JaCTh, 3KPAHUPOBAHHYIO OT NIEKTPOMArHUTHOTO M3IYUEHHS, KOMIIEHCAIMOHHBIH Y4 HE MOJBEp-
raeTcs BO3/ICHCTBUIO 3JIEKTPOMArHUTHOTO M3TyueHHs. TeM He MeHee, Ha KOMIIEHCAIMOHHBIH JTy4 MOTYT BIMATH
(haKTOpB! OKpYKAIOIIEH Cpe/Ibl, TAKHE KaK TEMIIEPATYpa, BIAKHOCTH U T.1. CleaoBaTenbHO, KOMICHCAIIMOHHBIH
ay4 116B MoxeT ucrons30BaThes IS FEHEPUPOBAHUS KOMIIEHCAIIMOHHOTO CUTHAIA, KOTOPBIH OYIET UCTIOIB30-
BAaThCS JUIS KOMIIEHCAIIMH 30HIUPYIOIIEro CUrHaNA U1 TakuX (akTopoB OKpyxaroliel cpeasl. B atoMm mpumepe
yerpoiictBo 100 Briroyaer B ceds nponeccop 132, npenHa3HaueHHBIH A aBTOMATHYECKOH KOMIIEHCAMH H30-
OpaxxeHus nepBoii obmacTu 122A u300pa)keHUs Ha MIOCKOCTH pErucTpanuy 122, 3amiMcaHHOro AETEKTOPOM, C
UCTIONIh30BAaHUEM CHUTHAJA, TAKOIO KaK CPEeAHsAs MHTCHCUBHOCTH CUTHasa MHTepdepoMeTpa BO BTOPOH 007acTH
122B na niaockocTH peructpanuu 122.

B sToM npumepe ucrounuk 112 cera Bkmouwaet B ceOs Moaynarop 112A mis MORyIANMM ONTUYECKON
(ha3pl HCTOUHHMKA CBETA. JTO MO3BOJSIET CHUMATh MOCJEI0BATENbHBIC NOKA3aHUs, TAKHE KaK M300pa)KeHus, jae-
TEKTOPOM Ha B3aMMHO Pa3IMYHBIX ONTHYECKUX (azax ucTounuka 112 cBera. 10 TakKe M3BECTHO Kak HHTEp(E-
pometpust ¢ $a3oBeIM caBUroM. KpuTuueckue 4yacTu yCTaHOBKM MOTYT OBITh pa3MelleHb! B BAKYYMHOH kamepe
195. B BakyymHoIi kamepe 195 MOXKHO perynupoBarh TEMIEPATYPY € MOMOIIBIO TEPMOIIEKTPHYECKOTO OXJIa U~
Tens 198.

Croii mpeoOpa3oBaHUs MOXET OBITH TBEP/BIM TEIIOM, XH/IKOCTBIO, Ta30M MIIM MX KOMOMHauue#, Hanpu-
Mep, TONUMEpP UM KoJutouaHas cycneHsus. Croil npeobpa3oBaHUst MOXKHO pa3MECTUTh MEX/IY JBYMS OKHAMHU.
Croit npeoOpa3oBaHMs MOXET, HAPUMED, pa3MENATLCSA B Y3KOM IPOCTPAHCTBE, HaNpuMep, Ha mupuHe 1-100
MKM MEXAY ABYMS OKHaMH. /[Ba OKHa MOTYT OBITh COCTUHEHBI 1T0 NEPUMETPY A1 00pa30BaHUS MOJOCTU MEXIY
okHaMH. [10IOCTH MOXKET JIErKO BMECTUTH CJI0i1 NpeoOpa3oBaHus, ECIIM OH NPEACTaBIAET CO00 XKUAKOCTH, ra3
UM UX CMECh. BHeIHee U3 IBYX OKOH MOXKET, Harpumep, popMHpoBaTh BXOJHOE OKHO YCTpOiicTBa.
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Hcnone3yroT c6anaHCHPOBAHHYIO YCTAaHOBKY, B KOTOPOH O/IMH 00BEM B CIIOE MPEOOPA30BAHUS OCBEILAETCS
U3IyueHHEM OT 00BbeKTa, a APYroit 00beM He ocBelaeTcs H3TydeHHeM oT oobekTa. Oba 0ObeMa 0THOBPEMEHHO
OCBEIAKTCS NEPBBIM JIyuoM. HTEpPepoMeTpuUyecKkre JaHHbIE U3 000UX OOBEMOB HCIIOJIB3YIOT JJI PErucTpa-
MU pa3HUIIBI B IOKa3aTesie MPEJOMJICHUS U, TAKUM 00pa3oM, JUIS ONpeaeSeHHs] paclpeIeIeHUs TeMIEpaTyphI
00BbEKTa Ha OCHOBE YPaBHEHUS

dn(x,y,zt) = W dT(x,v,z;t).

BoccTaHoBieHHe pacnpelesieHHst TeMIepaTypbl Ha H300pakeHHMH OOBEKTa MO3BOJIAET BH3YyaIH3HPOBaThb
pacnipesieneHue Temieparypsl oObekta. MHTepdepomerpuueckue qaHHbIE MOTYT ObITH COOpPaHbI, HApUMeEp, C
UCTIOJB30BaHUEM (pa3oBOro JNEeTeKTHpOBaHMS B MHTepdepomerpe MaiikenbcoHa, B uHTephepomerpe duso, B
uHtepdpepomerpe Traiimana-I'puna, B uHTepdepomerpe Maxa-llennepa, B unrepdepomerpe Dadbpu-Ilepo, B
uHTEpdepoMeTpe MOMEpeyHoro casura, B uHTepdepomerpe HkamuHa, aszoBasi peructpanys B JOIUICPOBCKOM
WIIM PE30HATOPHOM 30HAMPOBaHMH. Bo Bcex 3THX nmpumepax MHTep(HEPOMETPHUUECKMX YCTAaHOBOK, KOTOPBIE He
SIBJISIIOTCSI UCYEPIIBIBAIOLIMM CITUCKOM, M3MEHEHHE MHTep(EePOMETPHUYECKHX JIaHHBIX BBI3BAHO JIOKAJIBHBIMHU H3-
MEHEHHUSIMH TeMIIEpaTyphl B 00beMe perucrpauuy. Ha aTux uHTepdeporpamMmax nopsaox HHTepdepeHuuu At(x,
y) CBSI3aH C JUIMHOH BOJIHBI 30HMPYIOLLEro Jyya A, JUIMHOI MyTH cBeTa B 0Opasue L 1 u3mMeHeHHeM rokasaTels
npesiomyieHUst An(X, y) B COOTBETCTBUHU C YpaBHECHHEM

Am(x,y) = %An(x, V). 5)

Koraa cnoit npeobpa3oBaHust 0THOPOJCH, ONTHYECKUI MyTh U3MEPUTENILHOTO IJleya yepes ciloif npeodpa-
30BaHMS OJIMHAKOB JUUIS BCEX MOJIOKEHHH (X, y). B TakoM cilyyae uHTEpGhEpeHIIMOHHBIE TTOJOChI HA HHTEPdEpPO-
rpamMme NpsiMble, a KOJIMYECTBO U UX YroJl OTHOCHUTENIBLHO MPOM3BOJBHONH OCH OINpPENeNsoT, HalpuMep, 1o Ha-
KJIOHY HaKJIOHSEMOTO 3epKajla B APYTOM, ONOPHOM Iulede uHTepdepomerpa. Takum oOpazom, HHTEpdEpeHIH-
OHHBIE TTOJIOCH! 3KBUIMCTAHTHBI, U Ul JAHHOTO Yy NMOpsAAoK HHTepdepeHunu k(x, yo) SBIsSETCS MEPHOAUIECKON
byHkuMel. Pemenue ypaBHeHHs JJIs1 TOKa3aTels MPEJOMIIEHHUS n(X, Y, Z) 1aeT ypaBHEHUE:

; _ Wpeya)t
n (X, Y, Z) T 1-Kp(xyz) ©)

Jiuna ontuueckoro nytd OPL ocHoBana Ha npunHuune depma u onpeaesseTcs JUHEUHBIM HHTErpaioM
BJ10JIb ITyTH OT A 10 B:

B
OPL = [, n(s)ds, (7)
IJIe S ABJIAETCA NapaMeTpOM Ha CBETOBOM MyTH. MOXHO MOTy4HTh ypaBHEHHE

4
Fx, y; H= TTrfpath

An(x,y,z; t) ds,
riae y(x,y;t) sBaseTcs nepeMeHHOH (a3oii Ha MHTepdeporpaMMe B MOMEHT BPEMCHH t U Z SBISETCS KOOp-
JUMHATO#1 BJIOJIb ONTHYECKOH OCcH MHTephepoMeTpa, a (X, y) ABISIOTCS KOOPAMHATAMH B MONEPEUYHOM Harpasiie-
HUM K ONITHYECKOH ocu untephepomerpa. utepdeporpamMmma 0ObIUHO UMEET IUIOTHOCTh NOTOKA M3ny4eHus | (X,
y; t), onpeaenseMyto ypaBHEHHEM
I(x,y;) =1, + 1, + 2/I,1, cos
[(@a — @) — ¥(x,y;1)],
rae I, ABaseTcs MIOTHOCTBIO MOTOKA M3JIyUEHHs B OMOPHOM Ijeue, a I, ABaseTcs MIOTHOCThIO NOTOKA M3-
Jy4YEeHHs] B U3MEPHUTEIBHOM Iutede. B kauecTBe npumepa uHTEpPepoMeTputo co casurom ¢assl (PSI) ucrnonszy-
10T JUISl TIOBBIILICHHS TOYHOCTH M3MepeHHs ¢a3bl. [y 3TOH nenu ObIIo OIHMCaHO MHOXECTBO alrOPHUTMOB (CM.
Optical Shop Testing, Daniel Malacara, 3rd Edition). KnaccuyeckuM anropuTMoM sIBIsieTCS YETHIPEXCTyICHYa-
tast PSI. B atom anropurme 3axBaThiBaloT 4yeTbipe uHTEpdeporpammsl 1i(x, y), (X, y), Lx(x, y) and I4(x, y) c
cooTBeTcTBYIOMMMH (a3oBbiMU casuramu 0, /2, © and 37/2, rae (X, y) MU3MEPSIOT B IUIOCKOCTH, IONEPEYHOI
pacnpocTpaHEeHHIO 30HAMpYIoILero Jiy4ya. [IpocTpaHcTBeHHOE pacnpelesieHue CBepHyToi ¢a3sl (X, y) BoccTa-
HaBJIMBAIOT C MIOMOILBIO YPAaBHEHUS
_ 14(xy) = I, (x.y)
Y(x,y) = arctan (—11 oy L (x,y))‘ 3)
B ciyuae anroputma Xapuxapana nosnyudaetrcs S5 uHTepdeporpaMm ajis cBepHyToit dasel y(X, y) B ypas-
HEHUH

201 (xy) — I4(x,y))

W(x,y) = arctan (o S SET)

N3BecTHO, YTO anroput™ XapuxapaHa 0osiee yCTOWYHB K OIIMOKAM, YEM YETBIPEXITAIHBIH aJITOPUTM.

IMpoueccop 132 moxeT ObITh MpeHA3HAYEH JUIS BBITOJHEHUS BBIYHMCICHUH, HEOOXOIUMBIX JUIS HHTEpde-
pomeTpuH co caBUrom (asel. VICTOUHUK CBETa, NMPEICTAaBISIOMMNA cOO0 MOy TUPOBAHHBIH O TOKY J1a3epHbII
quon 112, MoxeT ObITh CHHXPOHH3UPOBAH C JAETEKTOPOM, NMPEACTaBISIOIUM coboi 1M poByto kamepy 124 s
MHTEPHEPOMETPUH CO CABUIOM (ha3bl.

daszocaBUraTesb MOXeT COOTBETCTBOBATh PA3HOMY THITy, HallpUMeEP, TOK J1a3epHOro JHOAA 30HAMPYIOLIe-
To Jlyya MOXXET MOJYJIMpOBaThCs. MOryT HCTIOJIB30BaTh Apyrue (azoc/BUraTeN, OCHOBAHHBIE HA MOJSAPH3ALIUH
U3JTY4EHHUS 30HIUPYIOLLETO Jyya, HapUMeEp, C MCMOJb30BaHUEM JIMHEHHO MOJIAPU30BAHHOTO CBETA, e MOJf-
pH3alHsi NOBOpAYMBACTCS BOJHOBBIMH IUIACTHHAMH, TaK 4TO MONy4YeHHBIH (a3oBblii caBur coctasnser 90 rpa-
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nycoB. CBsi3b 3Q)eKTUBHOTO MOKa3aTeNsl MPETOMIIEHHUS Ne(X, Y) U U3MEPEHHOTO NPOCTPAHCTBEHHOIO pacrpe-
nenenust $asnl O(X, y) 3aJaeTcs ypaBHCHUEM
o(x,y) =ngr(x,y)kL,  (9)

rae
_2m

Ao
SIBJISIETCS. MOJYJIEM BOJIHOBOTO BEKTOpa 30HAMPYIOLIETO J1yya, Ag ABJISETCS AJIMHOH BOJHBI B BaKyyMe 30H-
JUpYIOLIEro Jiyya u L sBisiercst ToNIuMHON B HanpasieHuu z ciost 120 npeobpa3oBanus. M3-3a nepuognueckux
XapaKTEepUCTHK HHTepHEPUPYIOLIMX BOJIH, CBEpHYTas (asa B ONpeAeIeHHOM Touke (X, Y) OHO3HAYHO OIpese-
JSIETCS TOJIBKO B JTMaria3oHe IIaBHBIX 3HaueHHH (-7, m). [ToaToMy anropuTMsl pa3BepThIBaHHS (pa3bl MOTYT HC-
MOJIb30BAaTh 11 TEHEPHUPOBaHUS HEMPEPBIBHOM (a3bl ¢(X, y), i€ CBI3b CO CBEPHYTOM (ha3oii:

pOoy) =p(xy) — 2n[B2) (o)

rzie cMMBOJI [X] o3HayaeT OJMKalInyo ey QYHKIHIO OT X.

Kak noka3aHo Ha ¢wur. 7 ycTpoHCTBO, OITMCAHHOE CO CCHUIKOH Ha (QUr. |, MOXKHO HCIIONIB30BaTh B CIIOCO0E
200 ms oToOpakeHHs, HapUMep, HEBUAMMOTO, JIEKTPOMArHUTHOTO H3ITy4eHHs OT 00BEKTa ClIeayIoUM obpa-
3oM. Ha 3rane 201 n3o0OpakeHHne 31€KTPOMarHUTHOTO M3Iy4eHHS 00BEKTa O0TOOpaXkaeTcsl Ha IJIOCKOCTH H30-
OpakeHus!, TIPH 3TOM IUIOCKOCTh M300pakKeHHs] HAaXOIUTCS B JAETEKTOPHOM Iuledye HHTepdepomerpa. Ha srame
202 351eKTPOMarHUTHOE U3ITy4EeHHE MpeoOpa3yloT B MPOCTPaHCTBEHHO-BPEMEHHOE U3MEHEHHE MoKa3aTes mpe-
JIOMJIEHUS CJIOSI IPEe0Opa30BaHMsI B TNIOCKOCTH M300paxKeHus i MoOYKAEHUsT 00pa30BaHHs MPOCTPAHCTBEHHO-
BPEMCHHBIX ONTHYECKUX Pa3HOCTEH (a3 B U3MEPHTEIBHOM IUleue HHTephepoMeTpa, NpeACTaBIfIOINX H300pa-
skeHue oobekTa. Ha atane 203 reHepupyioT BUAMMOE H300paXkeHHe, NpeAcTaBisdioliee H300paxeHe 00beKTa,
Ha OCHOBE ONTHYECKHUX pasHocTeH das.

[Tpu HeoOxoauMocTH Ha dTane 204 B U3MEPUTENLHOM IlIeye HHTepdhepoMeTpa B MECTOMONIOKEHUH TIOC-
KOCTH H300paXCHHs I'€HEPHPYIOT KOMIICHCAMOHHBIH CHIHAJ MyTEM 3KPaHHPOBAHHUS 4aCTH H3MEPHTEIBHOTO
TUIe4ya OT IEKTPOMArHuTHOro u3nydeHus. [Ipu HeoOxomumocTy Ha Tane 205 reHepUpyT MHOXXECTBO BHIM-
MBIX H300pa)keHHi, npu 3ToM (a3za CBeTa MOACBETKU HHTEp(EepOoMeTpa pa3aHyaeTcsi MEXAY OTAEIBHBIMH H30-
OpaXXK€HUSIMH MHOXKECTBA BUJUMBIX H300paxKeHUI, a Ha HeobsA3aTenpHOM dTamne 206 TeHEPUPYIOT OJTHO BUAMMOE
H300pa)keHNe Ha OCHOBE MHOXECTBA BUAMMBIX H300paKeHUH.

Cxema Ha ¢ur. 2 nmoka3sIBaeT MPUMEPHYI KOMIIOHOBKY YCTPOWCTBA. 3OHAMPYIOLIHH JIyd NPOXOINUT TOJb-
KO oauH pa3 uepe3 cioil 120 mpeobpazoanus. dur. 2 nokaspiBaeT 00bekT 101, H3TyUyarOUI 3IEKTPOMArHUT-
HOE U3JTydeHHe, KOTopoe cobupaeTcss o0bekTHBOM 102, KOTOpBIH co3aaeT uzodpaxeHue B miiockoctu 107 u30-
OpaxxeHus. [IpH 3TOM 3JIEKTPOMArHUTHOE U3JIy4EeHHE 3€PKATbHO OTPAXKAETCSI Ha TPAaHHIE Pa3ziesia MeXay CBETO-
JIETUTEbHBIM poMO03apoM 190 1 BXoaHBIM NpH3MeHHBIM OKHOM 104. [TnockocTh 107 n3o0paxeHHust BCTpOEHA B
cioii 120 npeobpa3oBanus. "XoyoaHbii nanen”" 196 momemarT Ha TpaHule pa3gena Mexay cioeM 120 npeoo-
pa30BaHMsI U BBIXOJHBIM MPU3MEHHBIM OKHOM 105. M300paxkeHre GOPMHUPYIOT B U3MEPUTEILHOM OObEME CJI0S
120 npeoOpazoBanusa. Cnoit 120 nmpeoOpa3oBaHHs MOMELIAIOT MEXIAY BXOAHBIM NMPU3MEHHbIM OKHOM 104 U BbI-
XOJHbIM NpPU3MEHHbIM OKHOM 105. M3nydyeHue UCTOYHHMKA CBETa, B TaHHOM Cilyyae JiasepHoro auona 112, nei-
CTBYET Kak 30HAMPYIOLIMH JIy4, rae kosuuMaTtop 115 cobupaer uznydeHue jasepHoro auoaa 112, takum obpa-
30M, YTO OHO MOACBeuuBacT cyoi 120 npeobpa3oBaHus, 0 MEHbIICH Mepe KBa3H, Napaule/IbHbIM H3Ty4CHHEM.
KonnuMupoBaHHoe u3nydeHue a3epHoro auoaa 112 pa3aensior nepBbiM CBETOACIUTENBHBIM poMbo3apoM 170
U CBETOAENHTENbHOI mpu3Moi 103 Ha aBa nydya. OAMH JIyd paclpoCTpaHseTCs yepe3 BTOPOH CBETOACIUTEIb-
HBIi poM0031p 180 no HanmpaBieHHIO K BXOJHOMY NpU3MeHHOMY okHY 104 u nponoynkaercs k ciowo 120A npe-
o0pa3oBaHys, a APYroi JIyd pacrpocCTpaHseTcsl Yepe3 KOMIEHCAMOHHOe uie4o MHTeppepoMerpa 106 Maxa-
LleHnepa BIOJIb BTOPOTO CBETOENIMTENBHOIO poMO03apa 180 B HanpaBiieHHH KOMIIEHCALMOHHOro oObema 120B
U IPOO0JIKAETCS TAKMM 00pa3oM, YTO OH 3€PKajbHO OTPAXAETCs OT MOBEPXHOCTEH TPETHEro CBETOAEIIUTENbHO-
ro pom6osapa 175. JIyd u3MepHUTeNIbHOTO Ijleda U OMOPHOro Mileya 00beUHAIOT Ha TPaHULE pasjelsia MEexKLy
BBIXOJHBIM MPU3MEHHBIM OKHOM 105 M TpeTbUM CBETOJENUTENBHBIM poMOodapoM 175. CeTonoriowmaromui
MaTepHai 199 moxxeT ObITh NPUKJIEEH K BBIXOIHON mpu3Me 105 11 nmonaBneHus napasuTHOro ceera. KomGuHu-
POBaHHBII1 JIyu MPOXOAUT uepe3 00beKTUB 140, KOTOPBIH CO31aeT U300paKEHUE TPAHULBI pa3jesia MeXIy BXO/-
HbIM NpU3MEHHbIM OKHOM 104 u crmoem 120 mpeoOpa3oBaHHs JeTEKTOpa Ha, B JIAaHHOM Cllydae, HarpuMep,
KMOII (CMOS) dopmuposarene 124 uzobpaxenus. Curnan gpopmuponarens 124 uzobpaxenus o0padbarbiBa-
10T 610koM 132 W BnocneacTBUM BU3YaIM3UPYIOT Ha auciuiee 126. biok 132 o6paGoTku U apaiBep Ja3epHOro
nuona 112A cHHXpOHU3UPYIOT BHYTPEHHUMH YacaMu. KpUTHyeckue 4acTU yCTAaHOBKH MOTYT OBITh OMEIIEHBI
B BaKyyMHYI0 Kamepy 195. B BakyymHo# kaMepe 195 MOXHO peryaupoBarh TeMrepaTypy ¢ MOMOIUBIO TEPMO-
3JIeKTpUUecKoro oxjaaurens 198. CurHanbl TepMO3JIEKTpUUECKOro oxyaautens 198 ynpasnsiorcs Onokom 132
00paboTKH.

CxeMa Ha ¢ur. 3 noka3pIBacT NPUMEPHYIO KOMIIOHOBKY YCTPOHCTBA. 30HAUPYIOILMI JIyY MPOXOAUT TOJIb-
KO 0auH pa3 uepe3 cioil 120 nmpeobpazoBanus. dur. 3 nokasbiBaeT 00bekT 101, H3nyyarouil 3MeKTpOMarHmur-
HOE M3JIyueHHe, KoTopoe cobupaercss o0bekTHBOM 102, KOTOpBIH co3aaeT u3oOpaxeHue B miockoctu 107 u3o-
OpaxxeHus. [Ipy 3TOM 3J1eKTPOMarHUTHOE M3JIyuyeHHE 3epKaIbHO OTPAXKAETCs Ha MPaHHIIE pa3jiesia MeX1y CBETO-
JenuTensHpIM poM6o3apoM 190 n BxoxHsIM npu3MeHHBIM okHOM 104. [TnockocTts 107 n300paxkeHust BCTpOeHa B
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croit 120 nmpeobpazoBanus. "Xononuslil nanen” 196 moMenarT Ha rpaHuIe pasaena Mexay ciroem 120 mpeo6-
pa3oBaHUA U BBIXOMHBIM OkHOM 105. M3006paxeHue GopMupylor B uaMepurenbHoM o0beme cios 120 npeobpa-
3oBanus. Crnoii 120 npeoOpa3oBaHUs MOMEIIAIOT MEXIY BXOTHBIM NPU3MEHHBIM OKHOM 104 M BBIXOIHBIM OK-
HoM 105. M3nyueHue HCTOYHMKA CBETA, B JaHHOM Cllydae jJa3epHoro auona 112, neficTByeT kak 30HAUPYIOMUHA
Jyd4, korjaa kommMmatop 115 cobupaer uzmyuenue nazepHoro auoaa 112, takum o6pa3oM, YTO OH MOJCBCUUBACT
cro#t 120 npeoGpa3zoBanus, IO MEHBIIEH Mepe KBa3U-, MapaieiabHeIM u3nydenueM. Cioit 120 npeobpazoBanus
B 9TOM IIpHUMEPE COJICPKUT B cebe 1Ba 00beMa: OMH U3MEPUTEIBHBINH 00beM 120A M 0IMH KOMIEHCAIIMOHHBIH
00beM 120B. Ob6a o6bemMa M3HAYaIBHO MMEIOT OJMHAKOBYIO Temneparypy. KommumupoBaHHoe uziayueHue na-
3epHOro auona 112 3epkanbHO OTpakaeTcs OT NapauienbHoi macTulsl 192 aByms ayuamu. OauH 1yd GopMu-
pyeTcst OTpaXXEHHEM Ha IepeHeH NMOBEPXHOCTH MapanieabHOl niaacTuHel 192, a apyroii nyu dopMupyercs Ha
3a/iHEHl MOBEPXHOCTH NapasuIebHOM MIacTUHEI 192, 3epKadbHO OTPAKEHHBIE YUY CABUTAlOTCA B IONEPEUHOM
HampaBJICHUM OTHOCHUTENHHO APYT Apyra B uHTepdepoMerpe 106 momepeunoro casura. O6a iayda MpoXOasaT
yepe3 00bekTUB 140, KOTOPBIH CO3AaET ABa CPE3aHHBIX M300paXKCHUS TPaHHIIB! Pa3/iesia MEX/y BXOHBIM NpHU3-
MecHHBIM OkHOM 104 u ciaoem 120 npeobpaszoBanus Ha, Hanpumep, KMOII (CMOS) dopmuposarene 124 uzo-
OpaxceHus. B ob6rmactu mepexpbiTis ABYX Jyueil HaOmoaaloT HHTEpGhEPEHIIMOHHYIO KapTUHY. JTa HHTEpdepeH-
IIMOHHAs KapTHHA BOCIpUHUMaeTcs GpopMuposartenem 124 uzobpakenus u 3areM obpadartsiBacTcs 610Kk0oM 132
00padotku. brok 132 006paboTku nepenacT AaHHBIC, KOTOPBIC AOMKHBI OBITH BU3YATU3UPOBAHBI, Ha JUCIUICH
126. briok 132 o6pabotku U apaiiBep nasepHoro auoaa 112A cMHXpOHM3UPYIOT BHYTPEHHUMH YacaMu. Kpuru-
YeCKHME YaCTH YCTAaHOBKH MOT'YT OBITH TOMEIIEHB! B BaKyyMHYI0 kaMepy 195. B Bakyymuoii kamepe 195 moxHO
pErynupoBaTh TEMIEPATYPY C MOMOIIBIO TEPMO3IEKTpHUECKOro oxnaaurens 198. Curnaisl TepMolaneKTpuye-
ckoro oxianurens 198 ynpaBasioTes 61okoM 132 06paboTKy.

Cxema Ha ¢ur. 4 nokaspIBacT NPUMEPHYIO KOMIIOHOBKY YCTPOHCTBA. 30HAUPYIOMMH Ty JBaXKIbI NPOXO-
1T depes caoit 120 npeobpazoBanus. ®ur. 4 nokaseiBaeT 00bekT 101, H3TyUAIOMUIA SNEKTPOMAarHUTHOE M3y~
YeHHUE, KOTOpoe cobupaercs 00bekTUBOM 102, KOTOPHIiH co3naeT u3obpaxkeHue B miockoctu 107 uzobpaxkeHus.
[Tnockocts 107 m3obpaxenus BcrpoeHa B cnoil 120 npeobpaszoBanus. "Xonoauslii nanen” 196 nomemaror Ha
rpanune pasznena Mexnay ciaoeMm 120 nmpeoGpazoBanus u okHoM 105. M3o6paxenue ¢opMmupyeTcss B U3MEpPHU-
TeNpHOM 00BeMe cnos 120 npeobpazoBanus. Croii 120 npeoOpa3oBaHUs MOMENIAIOT MEXIY BXOJHBIM OKHOM
104 u BerxoausiM okHoM 105. Kpseriky 131 moMemaror nepen BxoaHbIM okHOM 104 Uit npeaoTBpanieHus no-
najJaHus dJIEKTPOMAarHUTHOTO M3IYUEHHS B KOMIIEHCAIMOHHBIH 00beM cnos 120 npeobpazoBanus. Kpeimika 131
MOXET ObITH (PUKCHPOBAaHHOM MM NoABMXKHOH. Korna oHa moaBiKHA, OHA MOXKET 3aKphIBaTh NEPBYIO 001aCTh
128 u Bropyto oOmacts 130, TakuM 00pa3oM, YTO BHEIIHEE 3ICKTPOMATHUTHOE M3JIyYEHHE OJIOKUPYETCS.
Kppimika 131 MoxeT ObITh HCIOIb30BaHA B KAYECTBE MEXaHHYECKOTO NMpephIBaTels, obecneyuBaromero ¢as3o-
YYBCTBUTEIBHYIO peructpanuio. M3nyuenue nazeproro nuoaa 112 neficTByer kak 30HAMPYIOMMH JIyY, TAE KO-
mumarop 115 cobupaer uznydeHue nmazepHOro auoaa 112 Takum oOpa3oM, YTO OHO MOJCBEHUBAET cioit 120
npeoOpa3oBaHus, IO MEHBIIEH Mepe KBa3H, NapaulebHBIM H3ayueHHeM. KoamuMupoBanHoe u3nyyeHue asep-
Horo auona 112 3epkambHO OTpakaeTcsA Ha TPaHHUIE pasaena Mexay cioeM 120 nmpeoOpa3oBaHUS U BXOTHBIM
okHOM 104. 3epkanbHO OTPKCHHOE M3NTYUCHUE OTKIOHAETCA cBetoneauteneM 155 k o6bexktuBy 140, xoTOpHIi
co3/aeT U300pakKeHUE TPAHUIIBI pa3ieiaa MEX Iy BXOMHBIM OkHOM 104 u crnoem 120 npeobpa3oBaHus Ha, HAIPU-
Mep, KMOII (CMOS) dopmuposatene 124 uzobpaxeHus. YCcTaHOBKa U3BECTHA kKak uHTepdhepomerp 106 duso.
Curnan ¢opmuposarens 124 uzobpaxeHus odpadbateiBacTcs 06710Kk0M 132 00paboTKM U 3aTEM BU3YaTHUIUPYETCS
Ha nucriee 126. brnok 132 o6paboTku u apaiiBep 112A nazepHoro amojna CHHXpOHU3UPYIOT BHYTPEHHUMMY 4a-
camu. Kpuruueckue 4acTu yCTaHOBKH MOTYT OBITH IOMEIIEHEI B BAKyyMHYI0 kKamepy 195. B BakyymHoii kamepe
195 MOXHO peryaupoBaTh TEMIEPATYPY € OMOIIBIO TEPMOIEKTPUIECKOro oxtaauTens 198. Curnams! TepMo-
3NeKTpuyeckoro oxuaautens 198 ympasmatores 6noxoM 132 06padboTku.

Cxema Ha ¢ur. 5 nokas3pIBacT NPUMEPHYIO KOMIIOHOBKY YCTPOHCTBA. 30HAUPYIOMMH Y4 JBaXKIBI MPOXO-
1T gepes caoit 120 npeobpazoBanus. @ur. S nokaseiBaeT 00bekT 101, H3TyHAIOMUIA 3NEKTPOMAarHUTHOE M3y~
YeHHUE, KOTOpoe cobupaercs 00bekTHBOM 102, KOTOPBIH co3naeT u3obpaxkeHue B miIockoctd 107 uzobpaxeHus.
[Tnockocts 107 m3obpaxenus BcrpoeHa B cioil 120 npeobpa3zoBanus. "Xonoauslil nanen” 196 nomemaror Ha
rpaHune paszaena Mexay ciaoem 120 mpeoOpazoBanus U BBIXOMHBIM okHOM 105. M3o6pakenue dhopmupyercs B
u3MepHuTeNbHOM 06beMe cios 120 npeoOpazoBanus. Cnoit 120 mpeoOpa3oBaHUs MOMENMAIOT MEXAY BXOTHBIM
okHOM 104 u BerxomusiM okHOM 105, Kpeimiky 131 momemaror nepea BxonHsIM okHOM 104 ams mpenoTtspariie-
HMS TIOTIAJ@aHUs DJJIEKTPOMArHUTHOIO M3IYYEHHS B KOMIIEHCAIMOHHBII 00beM cmos 120 mpeoOpazoBaHus.
Kppimixa 131 Moxer 6bITh puKkCcHpOBaHHOH MM noaABWkHOM. Koraa oHa nojBmxHa, OHA MOXKET 3aKpBIBAaTh Nep-
Byt0 00sacTh 128 u BTopyio o6macts 130, TakuM 00pa3oM, 4TO BHEIIHEE NEKTPOMArHUTHOE U3IYUCHUE OJOKH-
pyercs. Kpsimika 131 Moxer ObITh HCTIONB30BaHA B KAYECTBE MEXaHUYECKOTO MPEPHIBATEINS, 0OECTICYHBAIOIIETO
(ha30uyBCTBUTEIBHYIO pErMCTpanuio. M3myueHne MCTOYHMKA CBETA, B JTAHHOM cily4dae JiazepHoro auoaa 112,
JEHCTBYET Kak 30HAUPYIOMHUE Ty, rie kotuMaTop 115 cobupaer usnyyenue naseproro auoza 112 raxum 06-
pazoM, 4To OHO NojacBeuuBacT cinoi 120 mpeobpazoBaHus, MO MEHBIIEH Mepe KBa3M, MapauIieIbHBIM U3ITYyYCHHU-
em. KommmmupoBaHHOe M3nydeHHE Ja3epHoro auona 112 pa3nensror cBeToAenuTenbHBIM kyOoM 160 Ha nBa
nyua. OnuH pacnpoctpaHsercs Ha cioit 120 npeoOpa3oBaHus, a ApYroit pacnpocTpaHseTcs Ha 3epKaNbHYIO NO-
BepxHOCTh 150 cBeronenurenpHoro kyda 160. B onopHoM nnede Henonspusyromiero HHTepdepomerpa 106 MuI
00Hapy)XMBAEM ONTHYECKUIl IKBMBAJCHT BBIXOMHOrO OKHa 152, ontuueckuii skBuBasneHT cios 151 npeobpaso-
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BaHMSA. DTH ONTHYECKHE DKBUBAJIECHTHI MOTYT CO3/aTh PaBHOIUIEYUIl MHTEp(EepOMETp BMECTO HOMHMHAIHLHOIO
HepaBHOIUIEYEro nHTepdepoMeTpa, rae OnTHIecKue IKkBUBaIeHTH! 152 u 151 orcyrerByior, u rae 3epkano 150
HaIBUIAIOT Ha OJHOH M3 CTOPOH CBETOACTUTENBHOrO Ky6a 160. 3epkaibHO OTpaXKEHHBIH JIyY HA paHHUIIE pa3je-
ma Mexay cioeM 120 nmpeoOpa3oBaHus U BXOAHBIM OKHOM 104 cHOBa JemUTCS CBETOAENUTEIRHBIM KyOooM 160,
I7Ie OJIMH JIyY HampaBisieTcs kK 00beKTUBY 140, KOTOpHBIH cO3aaeT N300paXKeHUE TPAHUIIBI pa3feia MEXAY BXO/I-
HbIM okHOM 104 u crmoem 120 mpeobpasoBanus Ha, Hanpumep, KMOII (CMOS), dopmuposarerne 124 uzobpa-
xenus. Curnan gopmupoBatens 124 uzobpaxxenus obpadatsiBactcs 610k0oM 132 006pabOTKH M 3aTEM BU3YyaIH-
3upyeTcs Ha aucniaee 126. brok 132 o6pabortku u apaitBep nazepHoro auoaa 112A cHHXpOHU3UPYIOT BHYTPEH-
HUMH yacaMy. KpuTuueckue 4acTH yCTAaHOBKHM MOTYT OBITH MOMEIICHBI B BAaKyyMHYI0 kamepy 195. B Bakyym-
HO# kaMepe 195 MOXHO peryaMpoBaTh TEMIIEPATypy € MOMOIIBIO TepMOANeKTpHIeckoro oxiaaurens 198. Cur-
HaJTbl TEPMOAJIEKTPUUECKOro oxaaurens 198 ympasnatorcs 610xom 132 06padboTku.

Cxema Ha ¢ur. 6 MoxasbIBAaET MPUMEPHYIO KOMIIOHOBKY YCTPOHCTBA. 30HIUPYIONIMET Ty BAXK/IBI MPOXOAMUT Ue-
pe3 cioii 120 npeoOpazoBanus. dur. 6 nokassiBacT 00BeKT 101, HATyHAIOMINIA 3TEKTPOMArHUTHOE M3ITYUCHUE, KOTOPOES
cobupaetcs 06bexTHBOM 102, KOTOpBIH co3naeT u3o00pakeHue B mockoctd 107 m3oOpakenus. Ilnockocts 107 uzo-
OpakeHust BCTpocHa B cioit 120 npeobpazoBanus. "Xomoausnii naten” 196 noMemaoT Ha rpaHuIle pasesa MexXIy CJIo-
eM 120 mpeoOpazoBaHus U BEIXOTHBIM OKHOM 105. M300paxenue GopMupyeTcs B U3MEPUTEIEHOM 00beMe ciios 120
npeobpazoBanusa. Croit 120 mpeoOpazoBaHMsA NMOMEIAIOT MEXTY BXOMHBIM OKHOM 104 U BeIXOAHBIM OkHOM 10S.
Kppiky 131 moMemaror nepe BXOIHBIM OkHOM 104 i MpeaoTBpallicHUs MOMagaHus CKTPOMarHUTHOTO U3Tyye-
HUSI B KOMITEHCAIMOHHBIH 00beM ciiost 120 mpeobpazoBanus. Kpeiika 131 Moxer ObITh (DMKCHPOBAHHOM UM MO/IBIDK-
Hoit. Korja oHa moBibkHa, OHA MOXKET 3aKpBIBATH NIEPBYIO 00NMacTh 128 u Bropyto o6macts 130, Takum 06pazoM, 4To
BHEIIIHEE JIEKTPOMArHUTHOE M3TyueHue orokupyerces. Kpbiika 131 MoxkeT ObITh HCIIONIE30BaHA B KAUECTBE MEXaHUYE-
CKOTO IpEPBIBATENS, 00ECTIEUHBAIOIIETO (ha30TyBCTBUTEILHYIO pErUCTpanuio. ManyueHue ncToyHUKa CBETA, B TAHHOM
cryyae ja3epHoro quozaa 112, neficTByeT kak 30HIUPYIONIMIT Ty4, korna kommatop 115 cobupaer uamydeHue asep-
Horo quoaa 112, Takum 0Opa3oM, YTO OH MOACBeUMBACT cjIoi 120 mpeoOpa3oBaHus, O MEHBIICH Mepe KBa3u, Mapal-
JIENBHBIM M3TydeHHeM. KoimMHUpoBaHHOE M3ITyYEHHE JTa3epHOro Auoaa 112 pasnensror noaspu3yonmM CBETO/ICTH-
TENBHBIM KyOoM 161 Ha nBa myya. OaMH pacnpocTpaHsSeTcs Hepe3 YeTBEPTHBONHOBYIO MIacTuHy 127 mo Hanpas-
JIEHUIO K cioio 120 mpeobpa3zoBaHus, a APYroil pacrpocTpaHseTcs Ha 3epKalbHYI0 NOBEpXHOCTH 150 momispu-
3VIOIIETO CBETOACTUTEIBHOTO Ky0a 161. B onopHoM mieue momsipusyromero uarepdepomerpa 106 Mur o6Hapy-
HMBACM ONTHYECKHUI JKBUBAJICHT YETBEPTHBOIHOBOH MIACTUHEI 153, ONTHYECKUI IKBUBAJICHT BHIXOJJHOTO OKHA
152, ontuueckuit 3kBUBaNEHT ¢ios 151 npeoOpa3oBaHus. ITH ONTHUECKUE IKBUBAJICHTHI MOTYT CO3/aTh PaBHO-
meyuit uHTepdEepOMETp BMECTO HOMHMHAIHHOTO HEPABHOIUIEYEro MHTEp(hEepoMeTpa, Ie ONTHYECKHE IKBHBA-
neHts! 153, 152 u 151 orcyrerByioT v rae 3epkano 150 HanmpLIAIOT HAa OHO M3 rpaHel MOAPU3YIOMIETO CBETO-
JETUTEIBHOrO Kyba 161. 3epkambHO OTpaskeHHBIH Ty Ha rpaHUIe pa3aena Mexay ciaoeM 120 nmpeobpazoBaHus
U BXOAHBIM OKHOM 104 mpoxoaut BTOpOH pa3 yepe3 YeTBEPTHBOJIHOBYIO MIACTUHY 127 M CHOBa pasaeisercs
MOJISPU3YIONMM CBETOJENUTEILHBIM KyOoM 161, B xoTOopoMm oaumH 1yu Hamnpasisercs B ctopony KMOII
(CMOS) oowexTuBa 140, KOTOpHIi cOo3MaecT H300paKEHUE HAa IPAHHUIIE PA3eiIa MEXKAY BXOJHBIM ITPH3MEHHBIM
oxkHoM 104 u cnoem 120 npeobpa3oBanus Ha, Hanmpumep, KMOII, dopmuposarene 124 nzobpaxenus. Curnan
dopmupoBarens 124 uzobpaxenus odopabdaTeiBacTcs 0710k0M 132 00pabOTKU U 3aTEM BU3YATH3UPYETCS Ha JTHC-
mnee 126. brnox 132 o6pabortku u apaiiBep nazepHoro auona 112A cHHXPOHM3UPYIOT BHYTPEHHUMH YacaMHU.
YcraHoBka u3BecTHa kak uHTepdepomerp 106 Tpaiimana-I'puna. Kpuruueckue yacTu ycTaHOBKM MOTYT OBITH
pa3MeleHs! B BaKyyMHO# kaMepe 195. B BakyymHo# kamepe 195 MOXXHO perynupoBars TEMIEpaTypy ¢ IOMo-
IIBI0 TEpMOAIEKTpHYEeckoro oxnanutens 198. Curnamsl TepMoanekTpuueckoro oxjaaurens 198. Dnexrpuue-
ckuit oxmaautens 198 ynpaensaeTcs 6mokoMm 132 06paboTku.

@ur. 8 nokassiBaeT npumep ycrpoiictBa 100, BBIMONHEHHOTO Kak MOAKIIOYAEMOE YCTPOWCTBO I MO-
6unpHOrO yeTpoiictea 200, B tTaHHOM npuMepe cMapTdoHa. B 3ToM npumepe noaximoyaeMoe yCTPOUCTBO SABJIS-
eTcs YCTPOMCTBOM ¢ 3aIleikoi. Taxke BOZMOXKHO, YTO NOAKIIOYAEMOE YCTPOHCTBO YCTAHOBIECHO HA MOOHIIBHOE
YCTPOWCTBO MHBIM 00pa3oM, HaNpUMep, uepe3 aare3uBHoe coequHeHHe. CneayeT MOHUMATh, YTO TAKKE BO3-
MOXKHO, YTO IOJAKIIIOYAEMOE YCTPOHCTBO ABIAETCHA YACTHIO MIIM BXOJMT B COCTaB 4YeXJa A1 MOOMIIBHOTO YCT-
poitctea 200. B aTtoM npumepe ¢opmupoBatens u3o0paxeHus o6pa3oBan nuppoBoit kaMmepoit 224 MoOUIEHOTO
yerpoiictBa 200. Takum oOpazom, mudposas kamepa 224 MOXET 0TOOpakaTh MHTEPHEPCHIIMOHHOE H300paxe-
HUe, co3naHHoe uHTephepomerpoM. [udposas xamepa 224 obpadatbiBacTes 6J0Kk0M 232 00pabOTKH MOOMIIB-
HOT'O YCTPOMCTBA U 3aTEM BU3YyalM3UpyeTcs Ha Auciiiee 226 MOOHABHOTO yeTpoiicTsa. Ilpu sxenaHuM BO3MOXKHA
cHHXpoHU3anus uctouHuka 112 cBera yerpoiictBa 100 ¢ kamepoit 224 MoOumbHOTO yeTpoiictBa 200, Hampumep,
yepe3 NPOBOHOMN UM OECTIPOBOAHON KaHAT CBA3M.

3nech M300pETEHUE ONUCAHO CO CCBHUIKOM Ha KOHKPETHBIC NMPHMEPHI BAPUAHTOB OCYIIECTBIECHHS H300pe-
teHus. OHaKko OyIET OUEBUIHO, YTO B HEIO MOT'YT OBITh BHECEHBI pa3IM4Hble MOAUDUKALIMM U U3MECHEHHUS, HE
BBIXO/ISIIIME 33 PAMKH CYIIHOCTH H300pETEHUS.

B npuMepax xoMneHcanMOHHBIH 00BEM MM BTOPYIO 001ACTh CJIOS NpeoOpa3oBaHUs MOMEIIAIOT B U3Me-
putenpHOE IIeHo uHTepdepomerpa. Taroke BO3ZMOXKHO, YTO KOMIIEHCAIMOHHBIH OOBEM MJIM BTOpas 00I1acTh
crost MpeoOpa3oBaHMs NOMEIIAETCS B ONOpHOE mieyo uHTepdepoMerpa. IlpeanoyTurensHo, 4TO KOMIEHCAH-
OHHBII 00BEM HIIH BTOpas 007aCTh CJI0S NpeoOpa3oBaHUs BCE EIE HAXOAUTCS B TEIJIOBOM KOHTAKTE ¢ M3MEPH-
TEIBHBIM 00OBEMOM MIIM NIEPBOIT 001ACTHIO €105 TPe0Opa3oBaHusl.
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J1ast ICHOCTH M KPATKOrO OMUCAHUS MPU3HAKU OMUCAHBI 31€Ch KAK HYaCTh TEX K€ WUITH OTACIbHBIX BapUaH-
TOB OCYILECTBICHUS, OJHAKO ANbTCPHATUBHBIC BAPUAHTHI OCYIICCTBICHUA, UMCIOMIME KOMOUHAIMM BCEX I
HEKOTOPBIX (hYHKIUHM, OMMCAHHBIX B TUX OTACIBHBIX BapUaHTaX OCYIIECTBICHUA, TAKKE MPEAYCMOTPEHB U
CYUTAIOTCS MOAMAMAIONIUMU O PAMKU H300pPETCHUS, KaK yKazaHo B GopMyie uzodperenus. Cnenudukaruu,
PUCYHKH U TIPUMEPBI, COOTBETCTBEHHO, CICAYET PaCCMAaTPUBATh B UILTIOCTPATUBHOM CMBICJIE, @ HE B OrPAHUYHU-
TeIbHOM cMbIcie. M300peTeHue mpeaHa3Ha4ueHO I8 0XBaTa BCEX AlbTEPHATUB, MOAUGUKANUN U BapHUaIMii,
KOTOPBIE NONAJAIOT B CYIIHOCTh U 00beM MpuiaraeMoil hopmynsl uzobpereHus. Kpome Toro, MHOTHE U3 OMHU-
CAHHBIX JICMCHTOB SBJSIOTCH (DYHKIMOHATLHBIMU OOBEKTAMH, KOTOPBIE MOTYT OBITh Pealn30BaHbI KaK JMC-
KPETHBIC UITH PACTIPEACICHHBIC KOMIOHEHTB! UJTH B COUETAHUU C IPYTUMHU.

B dopmyne uzoOperenus qo0ble CCUIOUHBIE TO3UIMH, TOMEICHHBIC B KPYTAbIe CKOOKH, HE CIEAYET pac-
CMaTpUBaTh Kak orpaHuyuBaromue Gpopmyny uzodpererus. CioBo "conepxkamuit" He UCKITIOYAET HATUYUSA APY-
rux YHKIUA UK 3TANOB, KPOME NEPEUUCICHHBIX B hopmye uzobpetenus. Kpome Toro, ynmorpebieHue HeKo-
TOPBIX TPAMMATHUECKUX CPEACTB BBIPAXKCHUS ¢IUHCTBECHHOTO YUCIA HE CIEAYET TONKOBATh KaK OrpaHUYCHHUE
"Tonmpko OMHUM", a Kak 0003HAYCHUE "MO MEHBIICH Mepe OAMH", HE UCKIIOUAIONICe MHOXXECTBEHHOCTh. Cam
(hakT TOro, 4TO OMpPEACACHHBIE MEPHI U3JI0KEHBI BO B3aMMHO PA3NUUYHBIX MYHKTaX GOPMYJbI U300PETCHUSA, HE
03HAYAET, 4TO KOMOUMHAIIMA 3TUX MEP HE MOXKET OBITH UCTIOIL30BAHA C BBHITOIOM.

OOPMYVYIJIA U30OBPETEHHA

1. DnexTpoMaruuTHbIi GopmupoBatens (100) n300paxeHus LI 0TOOPAXKEHHUS ANEKTPOMArHUTHOTO U3ITY-
yeHUA oT 00bekTa (101), BKIroyaromuii B ceos

BXOJHYIO ONTHKY, MO3BOJIAIOIIYIO JJIEKTPOMArHUTHOMY H3NYYEHMIO NPOHHUKATH B 3IEKTPOMArHUTHBIN
dopmuposarens (100) nzobpaxenus, Bkmouas miockocts (107) u300paxkeHus, Ha KOTOPOH NMPEAYCMOTPEHO
oroOpaxxeHue u3odpaxeHus oowvexra (101) BHYyTpH 3aKphITON KaMephl, COETMHEHHON C TEPMUUYECKHM PETrYIATO-
pom (198);

HecOaTaHCUPOBaHHBIN (hazocaBUraomui uHTEphepoMeTp ¢ (HUKCUPOBAHHOM AIMHON BOJHBI HA OCHOBE
JIa3epHOTO AMO/Ia, BKIIOYAIOIIMH NPAMYIO MOYJIAIMIO BEIXOHOH ATHMHBI BOJIHBI Ja3€PHOTO AMO/a MOCPEACTBOM
€ro MHXEKIMOHHOTO TOKa, pHYeM HecOataHcupoBaHHBIH nHTEpdepoMerp (106) MMeeT U3MEPUTETBHOE TIIEUO
(108), mpu 3TOM yKa3zaHHASA 3aKPHITas KaMepa ¢ TEPMUUYCCKUM PETYIUPOBAHUEM, colepxaIas miockocts (107)
U300paXeHUs, HAXOAUTCS B U3MepuTenapHoM mieye (108), npuuem no MeHble# Mepe ykazaHHBIH HecOanaHCH-
poBaHHBIN MHTEP(EPOMETpP pa3MeleH B BaKyyMHOI kamepe (195);

cnoit (120) npeobpa3oBaHus, coaepxaluiics B YKa3aHHON 3aKPBITOH KaMepe ¢ TEPMUUYCCKUM PETYIUpPO-
BaHUEM C OKHOM JUIS BBOJA 3JIEKTPOMArHUTHOTO M3NYYEHMS M MPO3PAyHBIM BHIBOJHBIM OKHOM /ISl Ja3€pPHOTO
JIMO/1a, OTJCICHHBIMH JIPYT OT Apyra HEOOJBIIUM PACCTOSHUEM, COCTaBIAOMUM OT 1 10 100 MKM, B MIIOCKOCTH
(107) uzobpaxkenus 111 NpeoOpa3oBaHUs IIEKTPOMArHUTHOTO M3JYHUECHUS B IIPOCTPAHCTBEHHO-BPEMEHHOE U3-
MCHEHHUE TNoka3areis npenomieHus cios (120) npeobpa3oBaHus A1A MOOYKACHUA 00pa30BaHUS MPOCTPAHCT-
BEHHO-BPEMEHHBIX ONTHYECKUX pasHocTel a3 B m3MepurenpHoM miede (108) necbanancupoBaHHOro ¢a3zoc-
JIBUTAIOIIEro MHTepdepoMeTpa, NpeACTaBIsIoMMX n3oopaxenue oowekra (101), u mpuuem cioit npeodbpazona-
HMS TIPEJCTaBIAET COOOH TOHKHUI CITON TBEPJOro Tena, UAKOCTH, ra3a MM JI000H MX KOMOMHAIMH, MHUKPOH-
HOH TOJIIIUHBI.

2. DICKTPOMAarHUTHEIN (GopMHUpoOBaTeNh U300paxeHus mo m.1, B xoropom cioit (120) nmpeobpazoBaHus
BKJIIOYAET B ce€0s 4acTh, IKPAHUPOBAHHYIO OT 3JIEKTPOMArHUTHOIO M3ITYYEHHS, /I TEHEPUPOBAHUS KOMIIEHCA-
IIMOHHOTO CUI'HANA U3 TOH 4acTH.

3. DnexTpoMarHuTHEIN GopMHUpOBaTENs H300paXKeHUS MO N.1 uaM 2, B KOTOPOM JKpaHHPOBaHHAS 4acTh
pacnonoxena B mnockoctu (107) u3obpaxeHus.

4. DIeKTpOMarHUTHHIN (HOpPMUPOBATETL H300paXKeHUS MO TH0O00MY U3 mm.1-3, B KOTOpOM HecOaTaHCUpo-
BaHHbII HHTEPhEPOMETpP MpeACcTaBaAseT coboi hazocasuraronuii uaTepdepomerp Maxa-Ilennepa.

S. DIekTpoMarHuTHEINA GopMUpOBaTENh U300paXKEHHS 10 J000MY M3 Nil.1-4, B KOTOPOM Ja3epHBIA TUOA
(112) HecbanancupoBanHoro (azocasuraromero uuTepdepomerpa (106) BEIMONHEH ¢ BO3MOXKHOCTBIO CO31aBaTh
(ha3oBbIC CBUTHM INTOCPEACTBOM INPSIMOI MOJYNALMH €r0 BBIXOAHOW JIMHBI BONHBI IIOCPEACTBOM MOIYJISIIUU
MHXEKIIMOHHOTO TOKA.

6. DIEeKTPOMAarHUTHBIM HOPMHUpPOBATETs H300paKEHUA 1O JIIOOOMY U3 M. 1-5, Bkmovaromuit B ce0s IBY-
MepHbIi natyuk (124) nudpoBoit kameps!, BBINOIHEHHBIH € BO3MOXXHOCTBIO 3aXBaTa HHTEp(HEPEHIIMOHHOTO
U300paXKeHUs, FeHEPUPYEMOTo HecOalaHCHPOBAaHHBIM (hazocaABUraonuM uHTepdepomerpom (106).

7. DIEeKTPOMAarHUTHBIA (OPMHUPOBATEND H300pAXKEHHUS O MILS U 6, OTIMYAIOIHUICS TEM, YTO MOJYIHUPO-
BaHHBIH MO TOKY Ja3epHblil Anon (112) cuHXpOHM3MPOBaH ¢ AByMEpHBIM aaTyukoM (124, 224) nudposoit kame-
pbL.

8. DNeKTPOMarHUTHBIM GOPMHUPOBATENL H300PAXKEHUS O M.6 WK 7, BKIoUaromuii B ce6s 610k (132) 06-
pabOTKH, BHINOJHEHHBIH ¢ BO3MOXHOCTBIO 00paboTKH curHaita nudpoBoit kaMepsl (124, 224), takoro kak aus
0oTOoOpakeHus Ha ycTpoiicTse (126) oToOpaXkeHus.

9. DIeKTPOMarHUTHLIA GOPMHUPOBATENH U300PAKEHUS MO JIIOOOMY U3 NMPEABIAYIIMX TYHKTOB, B KOTOPOM
croit (120) npeoOpazoBaHUs COACPKUT TIOTUMED.
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10. DnekTpoMarHuTHBIH (opMHUpOBATEND H300paXKEHUS MO 1.9, B KOTOPOM NOJIMMEpP MPEACTABIAET OO0
JIETUPOBAHHBIN MOJIUMED.

11. DnekTpoMarHuTHBIH hOpMHUPOBATEIb U300PKEHUS 110 JII0OOMY U3 NPEAMICCTBYIONMX NYHKTOB, B KO-
TopoM cJoii (120) npeobpazoBaHus BKIIOYAET B €05 CMECh TEKYUHX CPEl, TAKYIO KaK BOAA U INTUKOJIb.

12. DnekTpoMarHuTHBIH hOpMHUPOBATEIb U300PKEHUS 110 JII0OOMY U3 NPEAMICCTBYIONMX NYHKTOB, B KO-
TopoM croit (120) mpeoOpazoBaHUs BKIIOYACT B C€0S KOJIOUIHYIO CYCTICH3HUIO.

13. TennoBu3MOHHASA KaMepa, COJEprKaIlas AIEKTPOMAarHUTHBIH (OpPMUPOBATENL H300pAXKEHHUS MO J1I060-
My u3 ni.1-12, npuuem ciaoit (120) npeobpazoBanus, pa3menieHHbIH B mockocTH (107) u300paxeHus TEIIOBHU-
3MOHHO} KaMepBl, MOTTIOMIAET TEMJIOBOE M3ITYUEHHE, co3aaBas (a30ByI0 MOIYIANHMIO B U3MEPUTENLHOM ILICHE.

14. Kamepa HOYHOro BUJEHMS, COAEpXKAIUAsA JIEKTPOMArHUTHBIH (OpPMUpPOBATENh U300paKEHUS MO JIHO-
6omy u3 mn.1-12, npuuem cnoii (120) npeoOpazoBaHus, pacnoIOKEHHBIH B miockocty (107) u3obpaxeHus ka-
Mepbl HOYHOTO BUJICHMS, NOIJIOMAET U3IYYEHHUE HOYHOTO BHICHUSA, co3aaBas (a3oByI0 MOTYJIALHUIO B M3MEPHU-
TEIBHOM IUIEYE.

15. Cnoco6 oToOpaskeHHs 3JIEKTPOMAarHUTHOTO M3dyueHHs oT obbekrta (101), BIrouaronmwmii cieayronme
STambl:

0TOOpaKEHUE U300PANKCHUS INEKTPOMATHUTHOTO M3myyeHus oobekra (101) Ha mmockoctu (107) uzobpa-
KCHUSA, TIPU ITOM IIOCKOCTh (107) M300pakeHUA HAXOAUTCS B U3MEPUTEIHLHOM IUICHE HecOaTaHCUPOBAHHOTO
dazocnBuratomniero uaTephepomerpa (106);

npeoOpa3oBaHUe IJIEKTPOMArHUTHOTO M3IyUeHHUS nocpeacTBoM cios (120) mpeobpazoBaHus, coaepixaie-
rocs B 3aKpHITOH KaMepe ¢ TEPMUUYECCKUM pEryIupoBaHueM, B mutockocty (107) u300paxkeHus B MPOCTPAHCTBEH-
HO-BpEMEHHOE M3MCHCHUE Moka3zatens npenoMiacHus cnos (120) npeobpazoBaHus A1 noOyxaeHUs 00pa3oBa-
HMS TIPOCTPAHCTBEHHO-BPEMEHHBIX ONTHYECKUX pasHocTel (a3 B u3meputensHoM miede (108) HecHamaHcupo-
BaHHOro uHTepdepometpa (106), npeacrapasromux uzobdpaxeHue odwrekra (101), mpuuem croif npeobdpazosa-
HMS TIPEJCTaBIET COOOH TOHKHUI CITON TBEPJOro Tena, UAKOCTH, ra3a MM JI000H MX KOMOMHAIMH, MHUKPOH-
HOH TOJIIUHEL; U

TeHEpUPOBAHUE BUIMMOTO M300Pa)KEHUS, NPEACTABIAIONIET0 H300paKeHHE OOBEKTA, HA OCHOBE ONTHYE-
CKuX pasHocTeit das.

16. Cnnoco6 1o m.15, BKIIOYAOIMMHA Tam

reHepHPOBaHUA B HecOaNaHCHPOBAHHOM (pazocaBHUraoneM HHTEpdhEepOMETpE KOMIIEHCAIIMOHHOTO CUI'HATIA
MyTEM 3KPaHUPOBAHUS YACTH CJIOS TPEOOPa30BaHUA OT HIEKTPOMArHUTHOTO M3TY4EHHUS.

17. Cnoco6 o .15 uau 16, BKITIOYaIONuit

reHEpUPOBAHUE MHOXKECTBA BUMMBIX M300paXKeHUI, TpU 3TOM (pasza cBeTa MOJACBETKH HecOaTaHCHPOBaH-
HOro MHTep(hEpOMETPa Pa3INIaACTCs MEXIY OTACIbHBIMU M300pKEHHSIMH U3 MHOXKECTBA BHIMMBIX H300pake-
HUIL; U

TeHEpPUPOBAHUE EAMHOIO BUIMMOI0 H300payKEHUS HA OCHOBE MHOXKECTBA BUUMBIX M300paKEHH .

18. Crioco6 mo mrobomMy u3 nm.15-17, cornacHo KOTOpOMY €10 MpeoOpa3oBaHUsA COACPIKUT MOJUMED, Ta-
KO{ Kak JeTMpOBaHHBIN MOJIUMED.

19. Cnoco6 no mrodomy u3 mn.15-18, cormacHo koTopoMy clioil MpeoOpa3oBaHUs BKIIIOYAET B c€0s KOJUTO-
UJTHYIO CYCIICH3HIO.

20. MobunpHOE YCTPOICTBO, HA KOTOPOM YCTAHOBIEH KOMIBIOTEPHBIH NPOrpaMMHBIN MPOAYKT, BKIIIO-
4aoMmuil B ceOsf 4aCTH NPOrpaMMHOTO KOJIa, BHIMOJHEHHEIE, NTPU X MCHOIHEHMH HAa NPOTrpaMMHPYEMOM YCT-
poiicTBe, ¢ BO3MOXHOCTBIO TEHEPUPOBAHUS BHIUMOI0 H300paXKEHUS Ha OCHOBE MHTEp(EpEeHIMOHHOro n3o0pa-
KEHUS, CTEHEPUPOBAHHOIO HecOalaHCUPOBAHHBIM (ha30CABUIAIOIIMM MHTEP(HEPOMETPOM 3IIEKTPOMATHUTHOTO
dopmupoBarens u3o0paxxeHuit no modomy u3 mm.1-12 kameps! no m. 13 umu 14,
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