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OBILIAA XAPAKTEPUCTHUKA PABOTHBI

AKTYaJIbHOCTh TeMbl AMcCCepTAllMH MeToabl COBpEMEHHOU rosorpadudeckoi
uHTepdepomeTpun ObUM pa3pabOTaHbI U B NajbHEHIIEM Pa3BUTHl TAKUMH YUCHBIMU KaK
E. Jleut, Y. Becr, K. Ctatcon, FO. U. OctpoBckuii, A. A. AkaeB, A. Mapurmnos u 1p. B
CBOMX paboTax OHM IMOKAa3aJiM, YTO royiorpadus mo3BoJisieT BOCCTAHABINBATH BOJHOBBIE
GpOHTBI ¢ MPOU3BOJILHBIM HM3MEHEHHEM (ha3bl MOMNEPEK BOIHOBOrO (POHTA, YTO
OTKPBLJIO BO3MOKHOCTH IIPUMEHEHUSI B UHTEPHEPOMETPUHN IJIEMEHTOB C 00jiee HU3KUM
ONTUYECKUM KaduecTBOM. [10CKOJIbKY B KJIaCCMUECKUX MHTEpPPEpOMETpax MPOU3BOIUTCS
CpaBHEHUE BOJHOBBIX (PPOHTOB, a HE HX 3alUCh, TO TaKhe MPUOOPHI padOTAOT B
peaIbHOM BPEMEHH, YTO TPEOYET OT ONTHUYECKUX 3JIEMEHTOB UHTEP(hEpOMETpa BHICOKOH
CTAOMJIBHOCTHU U IO HEKOTOPOM CTENEHU CTOJIb JK€ BBICOKOW CTAOMIBHOCTH U3y4aeMOro
aBieHusl. B romorpadguueckoM uMHTEpPEpOMETpEe CpaBHUBAEMBbIE BOJHOBBIE (PPOHTHI
3aIlIOMHUHAIOTCS, U 3TO MO3BOJISIET BBECTH €ILIE€ OJTHO U3MEPEHHUE, & UMEHHO BO BPEMEHHU.
Bce ckazaHHOE MOJYEPKUBAET HECOMHEHHYIO aKMYalbHOCMb PA3BUTHS CTApbIX U
pa3pabOTKH HOBBIX METOJIOB rOJ0rpaduyecKoi HHTEPPEPOMETPUU

Bbicokasg  4yBCTBUTEIBHOCTH - 3TO OCHOBa HHTEP(HEPOMETPUUECKHUX
ucciaenoBaHuii. B mpuHIMOE,  YyBCTBUTENIBHOCTh  KIIACCHYECKHX  METOJOB
UHTEp(HEpOMETPUM MOXKHO TMOBBICUTh. Hajno yuuThIBaTh, YTO B KJIACCHUYECKOM
uHTep(hepoMeTpun J1000€ M3MEHEHHE BOJHOBOTO (PpOHTA ONpENEsieTcs ONTHUYECKUM
METOJOM, 4YTO MO3BOJISIET HCIOJB30BATH MMEHHO ONTHYECKUE METOJbI IOBBIIICHUS
qyBCTBUTEIBHOCTU. OJHAKO pa3BUTHE HHPOPMAIIMOHHBIX TEXHOJOTHHA IO3BOJISET
n00UBaThCS TOJOOHBIX PE3yJIbTAaTOB TMOCPEICTBOM PA3IMYHBIX TpaHchopmaruit
3alMCAHHOTO W OUU(PPOBAHHOTO H300paKeHUsT HMHTEPPEPEHIIMOHHON KapTUHBI.
CoBpeMeHHOE pa3BUTHE HWH()POPMAIMOHHBIX TEXHOJOTUN JENAeT BECbMa aKM)albHbLM
nepexod K UU(pOBBIM MeToAamM o00pabOTKM HHTepdeporpamMm, U 3TO, B TEPBYIO
ouepesib, KacaeTcsl royuorpaduueckol nHTepHEepoOMETpUHr, TaK KaK LHU(PPOBBIE METOJIbI
rojiorpaguu  O4€Hb XOPOIIO OTpabOTaHbl, a CcaMH METOJbl ToJjiorpaduyeckon
UHTEPPEPOMETPUN OKAa3bIBAIOTCA 3HAYUTENIBHO Oo0Jiee UyBCTBUTENbHbIMU. T. e.
no0utbest  HamOosbmied  3()QPEKTUBHOCTH  BapbUPOBAHMUS  YYBCTBUTEJIBHOCTHU
UHTEPPEPEHIIMOHHBIX METOJ0OB HM3MEpPEHUs MapaMeTpoB (a3oBBIX CpEJ MOXKHO,
UCIIONB3YSl, B  TMEpPBYIO  oOdepelab, MeToabl  LudpoBoi  ronorpaduyeckoit
uHTep(hEepoOMETpHH, YTO MOTUCPKUBACT AKMYAIbHOCHb PA3PAOOTKU ITUX METOIOB.

CBs3b TeMbl JAMCCEPTALIMU ¢ NMPUOPUTETHHLIMU HAYYHBIMHU HANPaBJIEHUSIMU,
KPYIHbIMH HAYYHbIMM NporpaMMaMi (NPOEKTaMHM), OCHOBHBIMH HAY4HO-
HCCIe0BATEILCKUMH ~ pa0oTaMH, TNPOBOAMMBIMH  00pa3oBaTeIbHbIMH U
HAYYHBIMH YUpPeKIeHUAMH.

[Ipencrasnsiemast paboTa sIBASETCS HUHULMATUBHOM.

eanb 1 321244 UCCIIEIOBAHMS.



Pa3zpaboTka MeTo/10B MOBbIIIEHUS d()PEKTUBHOCTH IUGPPOBBIX TOJOTrpaPUuecKux
UHTEP(HEPOMETPUUECKIX CUCTEM.

B XO0AC BBIIIOJTHCHUS pa6OTI>I peIIaJInCh CICAYIOIMUEC OCHOBHLIC 3ad9N:

1. Paspabotka criocoba npeaBapuTeIbHON 00paboTKH CIIOKHBIX
uHTepheporpamMmm, MoIy4yaroImUXcsi Ha BBIXOJIE TO0rpapuiecKkux HHTep(HepoMeTpoB.

2. Pa3zpaboTka MeTo/Ja TOBBIIIEHUS YYBCTBUTEIBHOCTH TOJOrpapUUECKOM
UHTEPPEPOMETPUUYECKON CUCTEMBbI Ha OCHOBE HM(PPOBOM 3alMMCH M BOCCTAHOBJICHHMS
TOJIOTPAMMBI.

3.  OmnpeneneHue MOJOKEHUS TUIOCKOCTEH CaMOBOCIPOW3BEIACHHUS B BBIXOIHBIX
KaHaJIax MHOTOKAaHAJILHOTO ToJorpadudecKoro uHTeppepoMeTpa IS MPOCTEHIINX
(ha30BbIX HEOTHOPOIHOCTEH.

HayuyHasi HOBH3HA MOJIyYeHHBIX Pe3yJbTaTOB.

1. Pa3pabortan croco0 MpeBApUTEILHON 00paboTKH CJIOKHBIX
uHTEepheporpaMm NocpeaCcTBOM pachoKycCUpoBaHUS U300PAKEHUIA.

2. Pa3paboTan MeTON TOBBIMIEHUS YYyBCTBUTEIBHOCTH ToJOrpaduyecKoi
UHTEPPEPOMETPUUYECKON CHUCTEMBI € TMOMOIIBI0 TIpeoOpa3oBaHus OUU(PPOBAHHOMN
UHTEePPEPEHIIMOHHON KapTUHBI, TMOJy4arollelcs Ha BbIXOJe ToJjorpadudecKoin
CUCTEMBI.

3. Ilomy4yeHbl  COOTHOIICHUS,  TO3BOJIAIONIME  OMPEACNATH  IMOJIOXKEHUS
MJIOCKOCTEW CaMOBOCIPOM3BEACHUSI B KaHallaX MHOTOKAHAJIBHOTO TroJIorpaduueckoro
uHTEppepoMeTpa i MPOCTENIINX (Ha30BbIX HEOJHOPOIHOCTEN.

IIpakTH4Yeckasi 3HAYUMOCTD MOJYYeHHBIX Pe3yJIbTATOB.

1. Hcnonwp3oBaHuMe B KadecTBE crmoco0a MpeaBapUTEIbHON  00pabOTKH
uHTepdeporpaMm pacHOKyCHPOBKH H300pKEHUN TTO3BOJISET 3HAYMTEIBHO YCKOPHUTH
MPoIIeCC MPEeIBAPUTEIHLHON 00paOOTKH CIIOKHBIX HHTEPPEPOrpaMM, TOTYIAOITUXCS Ha
BBIXOJIe Trojorpaduueckoro uWHTEpdepoMeTrpa, UYTO TMPUBEACT K ITOBBIIICHUIO
3G (HEKTUBHOCTH CUCTEM aBTOMATHYECKOM 00pabOTKH HHTEPPEPOrpaMm.

2. Meron MOBBIIICHUS YYBCTBUTEIHHOCTU roJjiorpaduueckon
uHTEPPEPOMETPUUECKON CUCTEMBI Ha OCHOBE ITM(GPOBON 3alUCH U BOCCTAHOBJICHUS
roJIOTpaMMBbl TIO3BOJISIET 3HAYUTEIHHO MOBBICUTh YYBCTBUTEIBHOCTH TOJIOTPAGUIECKUX
uHTephepoMeTpoB 0€3 HCMOIL30BAHMS JIOPOTOCTOSIIEH M CIOKHOW MOJCPHU3AINH
ONTUYECKON CXEMBI.

3. Tak kak MJIOCKOCTH CaMOBOCIIPOM3BEIEHUS B KaHAJIAaX TroJIOrpaduueckoro

uHTep(epoMeTpa COBMAJAIOT C IJIOCKOCTSAMHU JIOKAIM3AUA HUHTEPPEPOMETPUIECCKOM
KapTUHBI, TO OMPEICICHUE TOYHOTO TIOJIOKECHHS TJIOCKOCTEH CaMOBOCIIPOM3BEACHUS B
BBIXOJHBIX KaHAJIaXx MHOTOKAHAJIBHOTO Trojiorpaduueckoro uHTEpdepomMeTpa B
OPUCYTCTBUHM  (Aa30BbIX  HEOJHOPOJHOCTEH  MO3BOJUT TOJydYaTb Ha  BBIXOJIE
rojorpaduyeckoro nuutepdepomerpa 6oJiee KaueCTBEHHbIE HHTEPPEPOrPaMMBL.
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OcCHOBHBIE MO0JI0KEeHHS TUCCEPTAIMM, BLIHOCUMbIE HA 3a1IUTY.

1. Cooco6 mpenBapuTenbHOM  0O0paOOTKH  CIOXKHBIX — HHTepdeporpamm,
MOJTy4YaIOIUXCS Ha BBIXO/IE ToJorpauueckux HHTephepOMEeTpOB.

2. Meron MOBBIIICHHUS YyBCTBUTEIHHOCTHU rojorpaduueckoin
uHTep(hepoOMeTpHUECKOH CHUCTEMBl MOCPEACTBOM MpeoOpa3oBaHus OIU(GPOBAHHOTO
n300pakeHnst UHTep(HEPEHIIMOHHON KapTHHBI.

3.  CooTHouIeHUSs, TO3BOJISIIONIME  ONPEACNSITh  IMOJOXKEHHUS]  IUIOCKOCTEH
CaMOBOCTIPOM3BE/ICHHUS] B BBIXOJHBIX KaHajaX MHOTOKaHAJIBHOTO ToJIOrpaduuecKoro
uHTephepoMeTpa B MPUCYTCTBUH MPOCTEHIINX (Ha30BBIX HEOTHOPOTHOCTEH.

Jlnunblii BrJIag couckarensi. [IperncraBieHHble B JuccepTalldd  pe3yJIbTaThl
SBJIAIOTCS. WTOTOM CAaMOCTOSITEJIBHBIX HCCJEeNOBaHUNM aBTopa. JIMYHBIM BKJIaJ0M
SBIISIIOTCA. y4acTHE B MOCTAaHOBKE 3a/ad, pa3padoTka MaTeMaTHYECKUX MOJETEH W UX
KOMIIBIOTEPHBIE peaTn3aliii, aHaJan3 MOMyYEeHHBIX Pe3yIbTaTOB.

OO11ee HarpaBiIeHUE UCCIIET0BAHUNA ObLIO MPEJIOKEHO HAYYHBIM PYKOBOJUTEIEM.

AnpobGanus pe3yJIbTATOB HCCJIEI0BAHMS.

OCHOBHBIE pe3yIbTaThl TUCCEPTALINHU JTOKIIAIBIBAHCH:

1.VIlI MexnynapoaHas KoHpepeHIHs 10 (OTOHUKE U UHPOPMALMOHHOU OITHKE,
Mocksa, 2018 r.;

2. VIl Mexnynaponnast koHbepeHIus 1o GOTOHUKE U MHPOPMALIMOHHOM ONTHKE,
Mocksa, 2019 r.;

3. IX Mexnynapoanas koHdepeHius no GoToHUKEe U UHPOPMAIIMOHHOMN OITHUKE,
Mocksa, 2020 r.;

4. X MexnyHapoaHas koHpepeHius o (GOTOHUKE U UHPOPMAIMOHHOW ONTHKE,
Mocksa, 2021 r.

IMosiHOTa OTpaKeHUs Pe3yabTATOB JUCCEPTALUM B MyOIUKAIUSIX.

OcCHOBHBIE pe3yJIbTaThl UCCIAEAOBAHUI OMyOJIUKOBaHbI B 15 HAyUHBIX CTATHIX.

Crpykrypa U 00beM JUCCEPTALIUM.

Jlucceprarisi COCTOMT W3 BBEACHHS, 3 TJIaB, 3aKIIOUEHUS, CIUCKA JTUTEPATYpHI,
conepkamiero 144 wnammenoBanms. OOmmii 00beM auccepTanuu cocraBiseT 123
cTpaHuilsl, 31 pucyHOK.

OCHOBHOE COJEP)XAHUE PABOTbI

Bo BBegeHMH pacKphIBacTCSi W OOOCHOBBIBACTCS  AKTYaJbHOCTH  TEMBbI
JUCCEPTAINK, W3JaraloTcs I1eJdb W 3aJadyd  HWCCIeAOBaHWS, HaydHas HOBH3HA U
MPaKTUYECKas 3HAYMMOCTh Pa0OTHI, a TAKXKE MOJI0KEHHUS, BRIHOCUMbBIC Ha 3aIlUTY .

B nepgoii rinase, Metoabl rosiorpaguu B uHTEp(PepoMeTpun, IpoBeIcH 0030p
OCHOBHBIX  METOJIOB  TMOJy4YeHus  uHTEepdeporpaMM B TOJOrpaPUIECKOIM
uHTepdepoMeTpun ¢GazoBbIX cpea. bombinas yacTh OCHOBHBIX ITOJIOKEHUN TEOPHH,
MPAKTUYECKUX BOIPOCOB M TOTCHIIMAIBHBIX BO3MOXXHOCTEH WHTEP(PEPEHIIMOHHO-
rojiorpaguyeckoro MeTojaa OblLla OCBEIIeHAa B paHHUX paborax Xopmana, Ilaysmna u

5



Crercona, Xednunrepa, Byepkepa u bpykca (1965). Ha ceromasimiawii 16Hh METOIBI
rojorpaduueckoil MHTEpPEPOMETPUH, IIHUPOKO HCIONB3YIOTCS MPU HCCIEAOBAHUSIX
¢dazoBbix cpen. HecoMHEeHHBIM MPEUMYIIECTBOM Tosiorpadudeckoil HHTEphepoMeTpun
nepes KIaCCUYEeCKOW SBIIAETCS BO3MOYKHOCTb CPAaBHUBATh BOJHBI, C(HOPMHUPOBAHHBIE B
pa3Hble MOMEHTHI BpeMeHu. ['onorpadus — TMHEHHBIN TpoIecc, B TOM CMBICIE, YTO OHA
NO3BOJIIET 3apETUCTPUPOBATh IIOCIEJOBATEIbLHO BO BPEMEHM JBE WIM Oonee
ONTUYECKUE  BOJIHBL, KOTOpBIE BIIOCJIEJICTBUM MOTYT OBITh  BOCCTaHOBJICHBI
oJHOBpeMeHHO. [loaToMy c ee NOMOIIBbIO MOXXHO NPOU3BOAUTH CYMMHPOBAHHE,
BBIUWTAHUE WM JaXK€ YCPEJIHEHHE BO BpPEMEHHM COBOKYIIHOCTH BOJH. B 0030pe
pacCMOTpEHbl U TPOAHAIM3MPOBAHbBl BCE CYIIECTBYIOIIME HA CErOAHSIIHUN J€Hb
METO/Ibl Tosorpaduyeckoil UHTEpHEPOMETPUH, TaKUE KaK METO/bl PEAIbHOTO BPEMEHH,
JBYX JKCIIO3ULIMI, CIBUTOBBIN U 1.

[IpoBenen Takxke 0030p IIMPOKO UCIHOJB3YEMBIX METOAOB  LHU(PPOBOU
roJjiorpauueckoi UHTEpHEPOMETPHUHU.

Kak mokazan 0630p, gaxe rojorpaduueckass tHTephepoMeTpusi B €€ ONTUYECKOM
BApUMAHTE HMMEET BAXKHBIA HENOCTAaTOK, CBSI3aHHBIA CO CIIOXHOCTBIO, a YacTO C
JIOPOTOBU3HOM TMEPECTPOMKH ONTHYECKMX CXEM JUIsl HMCCIEIOBAHMS Pa3IUUYHBIX
00BbeKTOB. OCOOEHHO 3TO KacaeTcsi BO3MOXXHOCTU YBEJIMYEHUS YYBCTBUTEIBHOCTH
rojorpadpuyecKux HHTEPHEPOMETPOB.

PazButrie MHOOPMALMOHHBIX TEXHOJOTUN TO3BOJISIET J0OMBATBHCS MOAOOHBIX
pe3yNbTaToOB  MOCPEICTBOM  pa3IMYHbIX  TpaHcPopMmalMil  3alMCaHHOTO |
OolM(pPOBAHHOTO M300pakKeHUs MHTEpPEpeHIIMOHHON KapTuHbI. [lepexosn k 1udpoBbIM
MeTogaM 00paboTku wmHTepdeporpaMM ocoOeHHO 3h(dEKTHBEH B ToJOrpadguyecKon
uHTepPEpPOMETPUHN, TaK Kak IUGPOBBIE METOAbl Troyiorpaduu OYEHb XOPOIIIO
OTpaboOTaHbl, a caMH METOJbl ToJorpapuyecKkoil HHTEpPEepOMETPUHN OKa3bIBAIOTCS
3HAUUTEIBHO O0Jiee YyBCTBUTEIBHBIMU. T. €. 1oOUThbcs HanOosbield 3((PEeKTUBHOCTH
BApbUPOBAHUSl  YYBCTBUTEIBHOCTH  HMHTEP(EPEHUMOHHBIX METOJAOB  HM3MEPEHUS
napameTpoB (ha30BbIX CpeJ MOXKHO, UCIOJB3Ys, B MEPBYIO OUYepeb, METOAbI HU(POBOIL
rojorpaduyeckoi HUHTEPPEPOMETPHUH.

Bo BTOpo# riaBe, Meroabl yJy4IIEHHS] XapaKTEPUCTHK TroJorpaguyecKux
uHTepdepomMeTrpoB M 00padoTkM HHTepdeporpaMm, OINPEIEICHbl O0BEKT
uccjenoBanus - Mudpossie roorpaduueckre HHTEpPEpoOMeTpsl U UHTEPHEPOTPaAMMEI,
NOJIy4aeMbl€ Ha BBIXOJIE€ 3TUX YCTPOWCTB M MpeaMeT MCCIeIOBAHUSL - W3YUCHUE
BO3MOXKHOCTH  YJIYYIIEHHS XapaKTepUCTHK Tosorpaduyeckoro uHTEphepoMeTpa
METOJaMU 1 dpoBoi 00paboTKH uHTEpEporpamm, MOJTy4aeMbIX B
uHTepdepomerprueckoit cucteme. [ 1aBa nocBseHa paCCMOTPEHUIO METOIOB PELICHHUS
NIOCTABJICHHBIX B MCCIIEIOBAHWU 337ad, MOCTPOCHHUID TEOPETHYECKUX MOJENeH, Ha
OCHOBE KOTOPBIX PEIIAIOTCS YKa3aHHbIE 3aa4H.

MeTtoa 00paGoTkM  CJ0KHBIX HMHTepdeporpamm PaccmoTrpena  oOmias
METOIO0JIOTUS MPEABAPUTEILHON 00paboTku CIIOXKHBIX  HHTepdeporpamm,
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HOJTy4YaloMXcs Ha BbIXoJe Tosorpadudeckoro uHTepdepomerpa. Cuenan BbIBOA 00
3¢ (dEeKTUBHOCTH crocoba mpeaBapUTeNbHON 00pabOTKH HMHTEpdeporpaMm Ha OCHOBE
npouecca  pacokycupoBaHus — m3oOpakenmid.  IIpomecc  pacdokycupoBaHUS
uHTeppeporpaMM B CHUCTEMax MAIIMHHOW O0pabOTKM wWHTepdeporpaMM Ha JTare
NpeIBAPUTEIILHOW TOATOTOBKM TI€PE] BBOJIOM B KOMITBIOTED SIBISIETCSI JOCTATOYHO
dpdexTuBHbIM. JlaHHBIH crnOcO0  MO3BOJSIET  MMOCPEICTBOM  BbIOOpa  CTEIICHH
pachoxycupoBaHusi HTEPPEPOrpaMMbI CIIOKHOTO BUA, B KOTOPOU MPHUCYTCTBYIOT KaK
BBICOKOYACTOTHBIE, TaK H  HU3KOYACTOTHBIC  KOMIIOHEHTBI, YCTpPAHATh  €¢
BBICOKOYACTOTHYIO  cocTaBisitonlyro. [loka3aHo, dYTO  onTHYeckas  CUCTEMa,
Ucronb3yeMasi Uil pachoKycupoBaHUST HHTEpPEporpaMM C [ENbI0 YCTPaHCHUS
BBICOKOYACTOTHOM COCTABIISIIONICH, JOJDKHA HCIOJIb30BaTh HEKOTEPEHTHOE CBETOBOE
u3IydeHne. AHaIu3 OA0OHOM CHCTEMBI OBLI TIPOBEJCH IS HEKOTOPOTO YCPEITHEHHOTO
0 JIJTMHE BOJHBI 3HAYCHHUS HEKOTCPEHTHOTO U3JIYYCHUs, UCTIOIh3yEeMOT0 B ONTHUYECKON
cucreme. Ha pucynke 2.1 nmokasaHa ynpoIieHHast ONTHYECKast CXeMa, HCIOJIb3yemast IS

MMOJIY4YCHUA H306pa>1<eH1/151 IIPOU3BOJIBHOI'O O6’B€KTa B HCKOT'CPCHTHBIX JIy4dax CBCTA.
Wy T F
A v

A

Pucynok 2.1-Cxema pa3MelieHusl TUIOCKOCTeH 00beKTa, N300pakKeHUS U JINH3BI B
ONTUYECKOU cucTteMe. d, U d,-pacCTOsTHUS OT IJIOCKOCTH O0BEKTA JIO TUH3BI U OT JIUH3bI

J0 IINIOCKOCTH I/I306pa)K€HI/ISI COOTBCTCTBCHHO, JI-nun3a.

[Ipn oO0myyeHun wuccienyeMoro oObEKTa HEKOIEPEHTHBIM CBETOM MPOLECC
npeoOpa3oBaHusl ONTHUYECKUM YCTPOMCTBOM OIMCHIBACTCSA, KakK JIMHEWHas (PyHKIUS
OTHOCUTEIIbHO WHTEHCUBHOCTU CBeTa. Mcxoas W3 3TOro mpeamnosioKeHus, MOJyYEHO
BBIPKEHUE JJIS1 ONITUYECKON TIePeaTOYHON (PYHKITUU ITOM CUCTEMBI B OOIIIEM BUIE

‘”Z( ﬂ'dzég ﬂ*dznjz(’u_i_idzg’r_i_ﬂ'dzn)dludr

2 2 2
Q&) = (21)
”Z (e, 7)dpdr
Z(X,y) — OGyHKOMsA, XapakTepu3yrollas BXOIHOH 3pavyoK paccMaTpHBACMOIO

OIITUYECKOT0 YCTPOUCTBA; A - yCcpelHEHHOE 3HaueHHE JJIMHA BOJIHBL, O, — AUCTaHIUA
MEXKIY IUIOCKOCTSIMH, B KOTOPBIX pacloioKeHbl JHH3a W u3obpaxkenue, (&,7)-



KOOPIMHATHI TOUKH B YaCTOTHOM 0OIaCcTH, i = i +§, T=7+ g, [ W T - KOOPAVHATEI
TOYEK BXOJHOM MJIIOCKOCTH.

Jlns  ydera BO3MOXKHON abeppaluy ONTHYECKOM CHCTEMBI, T. €. IS
XapakTepUCTUKU (Pa30BOM HETOUHOCTH B MPOU3BOJIBHON TOUYKE, UMEIOIIEH KOOPAUHATHI
(X,¥), B IUIOCKOCTH 3pavyka Ha BBIXOJE ONTHYECKOTO YCTPOWCTBA, BBOAUTCS HEKOTOpAas

y 27 y
byukusa KV (X,y). B nannoi ¢pyukuun K = — IpEeICTaBIsIeT COOOM BOJHOBOE YHUCIIO,

a V - 3TO XapaKTepHUCTHKA IMOTPEIIHOCTH MPOWJIEHHOIO CBETOBOM BOJHOW  IyTH.
VkazanHas (¢opma 3anucu  (QYHKUMM TOTPEIIHOCTH  TO3BOJISIET  MPEACTaBUTH
KOO PUIIMEHT MPOMyCKaHUs ONTUYECKOTO YCTPOMCTBA B BHUAEC CIEAYIOIIETO
COOTHOILICHHUS:

Z,(%.Y) = Z(x,y)exp[ikV (x,y)] (2.2)
Z;(X,y) - oOumii BuA QyHKINH, XaPAKTEPU3YIOUIEH BBIXOJHOH 3pa40K ONTUYECKOTO

YCTPOﬁCTBa. BBCIIGHI/IG a6eppauHI/I, IMO3BOJIACT IPCACTABUTL IICPCHAIOIITYIO (bYHK]_II/II-O
OIITHYCCKOI'O YCTPOﬁCTBa B BUJC CICAYIOIICTO BBIPAKCHUAL

G(&,m)=2(Ad,¢, Ad,n) eXp[ikV (Ad,<, /1d277)] : (2.3)
[TonpiTka yuera abeppauuii NPUBOAUT K CIEAYIOIIEMY COOTHOUIEHUIO ISt
(GyHKLIMHU ITepeaadyyd paccMaTpUBAEMOI0 ONITHYECKOTO YCTPOUCTBRA:

Q&) =

/Idzg _Adyyy Ad,¢ Ad,n
B([Jn)exp{lk{ ( 5 j—V(,U+ T ﬂ}d,udr. (2.4)
” dudr

B(0,0)

CooTHoleHue AJ11 TOHKOM JIMH3BI PU PacHOKYyCHUPOBKE UMEET BUJT
1 1 1

d, d f

3aeck O, - OUCTaHIMA MEXIy OOBEKTHOH IUIOCKOCThIO W jmH30M, f - ¢okycHoe

pPACCTOSIHUE JIMH3BI, O - OTKJIOHEHHE OT TUIOCKOCTH C(HOKYCHPOBAHHOTO M300paKEHUSI.
OyHKIUs abepparuu npu pacHoKyCUpPOBKE UMEET BU/L:

Vixy =,

I[J'ISI ONTHYECKON CHUCTEMBI C KBaJpaTHbBIM BXOJHBIM 3PadYKOM q)YHKI_II/ISI BXOOHOI'O

X
3pauka umeet Bua Z(X,Y) = rect (BJ rect (%), rae b - cropona kBagpara.

OnTtryeckas nepeaaTodHasd (I)YHKI_II/IH B OTOM CJIy4ac NMCCT BHUI
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sinfkm,&6(b/2—m,)]sin[km 5(b/2-m )]

Q(&,n)=4 2.5
(1) km,5km, b’ (2)
Ad Ad
3nece m, =ﬁ, m, =ﬂ.
2 2
JIJIsT ONITHYECKOM CHCTEMBI, IMEIOIIEH BXOAHOW 3pavoK B BHJIE Kpyra JuaMeTpoM b
. 24+ y?

Z(x,y)=circ| Y¥——— 2.6
(x,y) 073 (2.6)

CooTHoleHue 715 MepeaTOuHON (PYHKIIUU ONTUYECKOTO YCTPOMCTBA, UMEIOIIETO
BXOJHOM 3padyoK Kpyryioh popMbl

6
Q7 (&,17) =4 exp(-ikCoxX)2y,dx 1 (b7, 2.7)

0,

rﬂeC:Jmf+m§,mX:lC;2§; m :&2277_ 3;:1ec501:—¢92=\/R2—mf—m§.

y

MeToa noBbIlIeHUSI YYBCTBUTEJIbHOCTH roJiorpaguueckoro uurepgepomerpa
Paccmotpen METO/]I YIIy4YILICHUS YyBCTBUTEIIbHOCTH roJjiorpaguyeckon
UHTEp(PEPOMETPUUECKON CHUCTEMBI TIOCPEICTBOM TMpeoOpa3zoBaHusi OIU(POBAHHOM
UHTEP(PEPEHIIMOHHON  KAapTUHBI, T[OJIYy4YaeMOM Ha BBIXOAE TOJOrPAPUUECKOro
uHrepdepomerpa.

J{nst TeopeTnyeckoro 000CHOBAHUSI BO3MOXKHOCTH YJIYUIIIEHUS YYBCTBUTEIBHOCTH
rojorpaduyeckoro uHTEpPepomerpa OblIa pacCMOTPEHA KIACCHYECKas CXema 3aIlucu
kBa3u-Dypbe rojiorpamMmbl. B 3T0l cxeMe BHEOCEBOM TOUYECYHBIA OMOPHBIA UCTOYHUK U
OOBEKT pa3MeIIeHbl B OJIHOM TUIOCKOCTH, KOTOPYIO MOXKHO Ha3BaTh BXOJHOM
IJIOCKOCTBhIO CHUCTeMBbl. B KadecTBe BBIXOJHON IIOCKOCTH, B ciiydae UU(PpOBOI
rojgorpaduu, OOBIYHO O€pyT IUIOCKOCTh JaT4yuWKOB ¢oTtoMarpuiel. (O003HAYNMM
PACCTOSIHME MEXTYy BXOJHOU IIOCKOCTHIO CUCTEMBI U IIIOCKOCTHIO (POTOMATPUIIHI Yepes
|. CucremMy KkoopAMHAT BO BXOJHOHM IUIOCKOCTH 0003HAuuM (X, Y,), B BBIXOJHOM

TUTOCKOCTH (X, Y ).

Pacripenenene  MHTEHCUBHOCTH,  3auKCHUpOBaHHOE  QoTroMarpuileii  u
MpeCTaBIsoNiee co00r MHTEPPEPEHIIMOHHYI0 KapTHHY, MOXXHO paccMaTpuBaTh Kak
1upoByIo TojgorpamMmy. Ecii k Takoi rosorpaMMe NMPUMEHUTH OTIEPAIMI0 00paTHOTO
npeodpazoBanusi OpeHensi, a B HallleM cllydae 3TO JIEUCTBUE CBOAMTCS K OOpaTHOMY
npeoOpa3zoBannio Dypbe, TO MBI MOXXEM ITOJYYUTh BOCCTAHOBJICHHBIC MHHUMOE H
JNEHCTBUTEILHOE  W300paKEHHUS  HMCXOAHOTO  OOBEKTa W, TaKXke, HYJICBOH
TU(PAKIIMOHHBIN MOPSAAOK. AHAIMTHYECKH OTa TPOIEAypa MOXKET OBITh OIMcaHa
CJIEAYIOIIUM 00pa3om



exp(lkzo) i (X2 + Y4
ikz, expi- Az,

o, .
><“-vz(x,y,z)exp{—m(xﬂ—:y)}exp{IZ”(XO/;(Z+ yOy)}dxdy.

V(K. YorZo) = 704 + Yoly,

(2.8)

Ecnu peub uzer o pacnpeeI€eHud HHTEHCUBHOCTH B IJIOCKOCTH FOJIOPaMMBbl HUJTH,
B HalleM cllydae, B IUIOCKOCTH (OTOMATPHUIBI, TO pacHpeeleHne HHTCHCUBHOCTH
CBETOBOTO TIOJsl, KOTOPOE TPEIACTaBIsieT co0oM UHTep(EepPEHIIMOHHYI0 KapTUHY,
bukcupyemyio oToMaTpuIIel, IMEET BUJ

(%, y) = v(x,y) . (2.9)
Ucxons uz popmyisl (2.9), MokeM 3amucarh 11 HHTCHCUBHOCTH
L(x,y) =1,(x,y), tre 1,(x, y) =u(x, y) [ (2.10)

PaccMoTpuM NMpUMEHUMOCTh YKa3aHHBIX (hopmyl B 1udpoBoi rojorpadudeckoi
uHTEpHEPOMETPHUH.
N3menum a3y obvexTHON BosHBI Ha AO(X,,Y,). Torma oObekTHas BOJIHA BO

BXOJIHOM TLIOCKOCTH HMeeT BHA U (Xy,Y,) =aexplif(x,,Y,) +iAO(X,,Y,)]. B stom
ciydae 00ObEKTHAs BOJHA B IUIOCKOCTH 3aIlMCH TOJIOTPAMMbI UIMEET BH/I

vx,y,2) = 28D oo EOCEY B [, yo) lexplioi, v) + 1400, Yol =

. 2 2 .
X exp {_W} eXp{I 27[(fo+ yO y)}dXOdyo

MeTo IBYX IKCHO3UIMA MaTeMaTHYECKH 03HAYaeT BOCCTAHOBIICHUE CYMMBI JABYX
BOJIH — UCXOJHOM U(X,Y)H ¢ u3MeHeHHO# (a3oiiu (X, Y) Tak kak mHTEphEpEeHINOHHAS

(2.11)

KapTHHA (PUKCUPYETCS B BUJIC Paclpeie/ieHUs] HHTCHCUBHOCTEH, TO
L%, y) =[u(x, y) +u (x MIUx, y) +u'(x, y)] =
=2a” +a’{exp[iAd(x, y)] +exp[-iAO(X, y)]}.
Bocrnone3yemcst  opmysoit Diinepa juisi mepexona OT KOMIUIEKCHON (OpMbl
3aIMCy UHTCHCUBHOCTH K JICHCTBUTEIIBHON

(2.12)

1(x,y)=2a’ + 2a*cos[Ad]. (2.13)
Ucxons u3 cootHomenuit (2.10) Boipakenue (2.13) MOKHO NpeICTaBUTH B BUE
s = 1,(X,Y)Be{l+cos[AO(x, )]}, (2.14)

rne By - HexoTOpbIi AeMCTBUTENbHBIA KOA(M(ULIMEHT, OMUCHIBAIOIINNA IOJHYIO, T. €.
CYMMAapHYIO SIpKOCTb M300paxkeHusl, |, - HM300pa’keHHE BOCCTAHOBJIEHHOTO OOBEKTA,

MOJYJUPOBAHHOE TOJ0CAaMH WHTEPPEPEHINH, B Clydae OOBIYHOW, HE YIyUIIEHHOU
YyBCTBUTEJIILHOCTH.
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Hamnmuue uumdpoBoit wuHdopmammu 00 OOBEKTHBIX M OINOPHBIX BOJHAX, O
3aukcupoBaHHO  (oTOoMaTpuieii  UHTEP(EPEHIIMOHHON  KapTUHE  IMO3BOJISIET
IIPOU3BOJIUTh HAJ 3THUMHU JAaHHBIMU pPa3JINYHbIE MAaTEMaTUYECKHE OIEPALMM, IMOCIIEe
KOTOPBIX HMX CHOBA MOKHO BBIBECTM HA JKpaH, T. €. BU3YaJIU3UPOBATh. YKa3aHHBIC
olepalry MOKHO NMPOBOAUTH KaK Ha y4acTKax OT OOBEKTa 10 BBIXOJHOM IUIOCKOCTH,
TaK W Ha BBIXOJE CHUCTEMBI, HEIOCPEICTBEHHO C PACIPEIECICHUEM WHTEHCHUBHOCTH,
KOTOpoe (pukcupyer goromaTpuiia. ITO TaKHE ONEpaluy, Kak nudposas GpuibTpanus,
CBEPTKH U Ap.

[IpoBenemM MOCIENOBATENBHOCTD CIEAYIONIMX MAaT€MAaTHYECKUX OIEpaluid Haj
JaHHBIMU, OJTYYEHHBIMU Ha BBIXO/IE HALlIEH UHTEPHEPOMETPUUECKON CUCTEMBI:

1. IlpousBeneM omnepaiyio BEIYUTAHUS CBETOBBIX MOJIEH B BBIXOJHOM IMJIOCKOCTH
OT HUCXOJHOro 00bekTa M OOBEKTa ¢ H3MeHEeHHOM (a3oil. [lomyuyeHHBI pe3yabTaT
BOCCTAaHOBHUM, T. €., B HAaIlIEM CIIy4ae 3TO omnepanus oopaTHoro npeodpazoBanus Oypse,
Y, 3aT€M, IIPEACTABUM PE3YyJIbTAT B BUJE PACIIPENECICHUS HHTEHCUBHOCTH I PA3HOCTH
CBETOBBIX IOJIEH.

O)ZEX?SkZO)eX{ (% +y0)}

0 0

AV(Xy, ¥y, Z
(2.15)

: iz(x*+y? 127 (X, X +
<15, 0 y,2) v, (v, 2)exp | - YD e 2E00X 2 YV

PaCHpCIICJIGHI/IC HNHTCHCHUBHOCTH HaﬁIIGM B BUAC COOTHOILICHUA

I1(Xo’ yo) :l AV(XO’ Yo Zo) |2: [AV(XO’ Yo Zo)] [AV(XO’ Yo Zo)]*’ (2-16)
TaKk Kak B oOmeMm ciydae AV(X,,Y, Z,) KOMIUIEKCHOE BbIpakeHue. [[1s BBIXOAHOI

TUTOCKOCTH BhIpaskeHHe (2.16) MOXHO MpeACTaBUTh, [0 aHAIOTHUHU C BeIpakeHHeM (2.14),
B CJIETYIOIIEM BHJIE
1,06, ¥) = 1, (x y)B,{L - cos[AB(x, )T} (2.17)
2. Beiuumtaem wu3 cootHomieHusi (2.14) Beipaxkenue (2.17). ITlonydeHHBIi
pe3yNbTaT BO3BOJIUM BO BTOPYIO CTENEHb

o =[1(6 Y) = 1L, V)T = 17(%, Y)B,{L+cos[2A0(x, )]} (2.18)
N3 cootHomenus (2.18) BumHO, 4TO MOCIEI0BATEILHOCTD MPOBEICHHBIX ONepaIuit
YBEJIUYHMBACT CABUT (a3 MEKIYy MCXOTHOM W MCKAKCHHOW BOJHAMHU B JBa pas3a, 4To
MIPUBOJNT K YBEIIMUEHUIO YACTOTHI HHTEPPEPCHITMOHHBIX TTOJIOC B BBIXOAHOU IJIOCKOCTH
Takke B JBa pasza. . €. YyBCTBUTEIBHOCTH TroJjiorpaduueckoro wHTepdepoMerpa
YBEJIUYHMBACTCS B JBa pasa.
OO000uMB mNpeanoXkeHHylo aiasi |, cXeMy TOBBIIIEHUS YYBCTBUTEIBHOCTU
rojiorpapudeckoi HHTEPPEPESHIIMOHHON CHCTEMBI, 3aITUIIECM
o

=12 5
—u

2m

AO(X,Y)]},tme m=0,1,2,3,... (2.19)
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N3 cootHomenus (2.19) BuIHO, YTO TOBBIIIEHHE YYBCTBUTEIHHOCTHU
rojiorpaduueckoro MHTEpHEpPOMETpa OTPAHUUMBACTCS TOJBKO BO3MOKHBIMHU CIEKJI-
IIyMaMH, KOTOPbIE MOTYT YXYJIIIUTh KOHTPACT MOJIOC HHTEP()EPEHIMOHHON KapTUHBI, a
B Cily4ae Hu(poBO TroJI0rpaMMBbl pa3pelieHreM (HOTOMATPHIIBI.

CootHomienue (2.19) mo3BosseT MOIyYUTh BRIPAKEHUE AJI1 ONTHUECKON Pa3HOCTH,
KOTOPYIO MOXET 3a()MKCUPOBATH rojorpadpuueckuil UHTEphepoMeTp

AL=2""1K(X,Y). (2.20)

Breipaxkenue (2.20) mpencraBiaseT coOOH HTEpalMOHHOE COOTHOIICHHE. OTO
COOTHOILIEHHE MO3BOJIAET MPU 3aJaHHBIX AKCIEPUMEHTAIbHBIX JAHHBIX PACCUUTATh
ONTUYECKYIO PA3HOCTh XOJla JJIsl pa3HbIX 3HAUYECHUW mapamerpa M. M3meHss mapaMmerp
M, Mbl MOXXEM H3MEHATHh 3HAYEHHE ONTHUYECKON pa3HOCTH XOJia, KOTOPYIO MOXKET
3auKkcUpOBaTh Hallla rojorpapuyeckas uHTepPepeHInonHas cucrema. [ ¢$pa3oBbIxX
Cpell ¢ 04eHb c1ab0il ONTHYECKON IUIOTHOCTBIO U C OYEHb HEOOJBIIMMU W3MEHEHUSIMU
ONTHYECKUX HEOJTHOPOJHOCTEH, T. €. cpeld, s kKortopeix AL(X,Yy) <A, yBenmuumBaem

3Ha4YeHUE M.

OnpenesieHne IMOJIOKEHUSA IUIOCKOCTEH CaMOpPenpoAyUMPOBAHUA B
npucyrcrBun ¢aszoBbix cpex HHTepdhepoMmeTpsl, OCHOBaHHbIE Ha 3ddexTe
CaMOBOCIIPOM3BEICHUS, UCIOJB3YIOT JABE MapaJUIEIbHO PACIIOJOKECHHBIE PEIIETKH,
Npyu4YeM BTOpasi pelieTka J0JDKHA OBITh pacloJio)Ke€Ha TOYHO B IJIOCKOCTH
CaMOBOCIPOU3BeIeHUs TepBoil pemeTku. OHaKO, UCCIeyeMblid (Pa30BbIN 00BEKT,
pa3zMemaeMbpli MEXIy pPELIETKaMHU, BIIMSIET Ha IOJOXKEHHE ITUX IUIOCKOCTEW. B
Cly4ae MHOTOKaHAJbHOTO ToJIOTpadu4YecKoro MHTephepoMeTpa, UCHOIb3YIOIIETO
3 deKT caMOBOCIIPOU3BECHUS, MOJOKEHHUS IIOCKOCTEH CaMOBOCIPOU3BEICHUS,
KpOME TOTO, OMIPEACISIOT MIIOCKOCTH JOKATU3alNu UHTEP(HEPEHIIMOHHON KapTHUHBI.
Bce »ot10 mpenmonaraeT HEOOXOAUMOCTh TOYHOTO OMNPEACICHUS TMOJTO0KEHUS
MJIOCKOCTENH CaMOBOCIPOM3BEACHUS B MPUCYTCTBUU (Ha30BBIX HEOTHOPOJTHOCTEH.
OOmuii anropuT™M HAXOXKJACHUS CBETOBOTO TMOJS B MPHUCYTCTBHHM (Ha30BBIX Cpe
JIOCTAaTOYHO TPYAOEMKHUH U CJIOKHBIM. 3a/ada ONpeNesICHUs XapaKTEPUCTUK CIIOKHBIX
($a3oBbIX Cpell MOXKET ObITh 3HAYUTENIBHO YHPOIIEHa, €CIU JI00YI0, OCTATOYHO
CIOXHYI0 (ha30BYyIO0 Cpelly MpPEeACTAaBUTh KaK COBOKYIMHOCTh MPOCTEHIINX (Ha30BbIX
HEOJTHOPOJHOCTEM, TAKMX KaK TOHKas JMH3a, MNapajUyieJibHAas IUJIAaCTMHA W TOHKUU
onTu4eckuil KiuH. T. €. Al pereHus 3aa4u O BIUSHUU MPOU3BOJIBHBIX (ha30BBIX CPEll
Ha CBETOBOE I0JI€, MPONIEIIEe CKBO3b PEHIETKY, HEOOXOIUMO PAaCCUUTATh BO3ACHCTBUE
yKa3aHHBIX AJIEMEHTAPHBIX (Da30BBIX HEOJHOPOIHOCTEHN Ha ITO TOJIE.

B Tperbeit riaBe, Pe3yabTarhl KOMIBIOTEPHOI0 MOJACJUPOBAHUSA U
ONTUYECKHX  IKCIEPUMEHTOB, pPAacCMOTPEHbl  PE3yJbTaThl  ONTHYECKUX
HKCIIEPUMEHTOB U KOMIIBIOTEPHOTO MOJEIMPOBAHUS, TMO3BOJSIOMKE 00OCHOBATH
BHIOpaHHBIE METOJBI PEIICHUS 3aJad HCCICNOBAHUS M TPEMIOKEHHBIC IS HUX
pelIeHUs MaTeMaTUu4YeCKUE MOJEIIH.
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Metoa o0padoTkm cJa0KHBIX HHTeppeporpamm PaccMoTpeHHass Mofenb
ONTUYECKOW CHCTEMBbl C HaluyueMm aleppauuii MPOU3BOJIBHOTO BHAAa Oblia
UCIIONIb30BaHa JJIsl MpeABapUTEIbHON 00pabOTKM CIIOKHBIX UHTepdeporpamm (ha3oBbIX
Cpel, TONy4YaeMbIX Ha BBIXOJE IU(POBOrO MHOTOKAHAJIBHOTO TOJIOTpaduIecKoro
uatepdepomerpa. Jlns meneld wucciemoBaHus BIUSHHS PachOKYCHPOBKH Opajuch
uHTEep(heporpaMmel, MOTyYEHHBIE B BRICOKOUYBCTBUTEIIBHBIX KaHaIaX nHTEpdepomeTpa.
B »tmx kaHamax  ¢opMupyroTcs — uHTepdeporpamMmbl,  coaepXkKammpe — Kak
BBICOKOYACTOTHBIC COCTABJIAIONINE, TAK M HU3KOYaCTOTHBIE MyapOBBIC MOIOCHL. [Iprudem
uHpopMaruio 06 uccieayemMoMm Gpa3zoBoM 00BEKTE HECYT 00€ cOoCTaBisroIMe. PUCYHOK
3.1  (mpucyrctByer  cdepuueckas ~ abeppaiys) — IOKa3bIBa€T  PE3yJIbTaThl
pachokycupoBanust s uHTepdeporpaMm TOHKON nmH3BL. Kak BHIHO W3 pHCYHKA,
BbIOOp KO3 dunnenTa pachokycHpoBaHUS MO3BOJSET YETKO MPOSBUTH Myap, yAalluB
roJorpaUUecKyIo COCTABISIONIYIO U3 HHTEP(HEPOrpaMMBI.

(FHTHH W i

ARy : LA 0
" >

4 T TR P TR TR

nnnnnnnn

ALSSSSS U
TRSRSNNNAY

AARL LY TN
|X|ln-'-.v }
e RSN

AR ey

AL L L

|~|=‘:
FIRSRS S LU

A AR S RSN R0 2 J aun

N33 33331 %

——

Pucynok 3.1 - I/IHTep(béporpaMMa JIMH3BI C HATMYUEM cheprudeckoit abepparium.
a). PachokycupoBanus Her, u=0; 0).Pachokycupyrommii koapduiment = 0,003;
B). Pachokycupyrommii koagdurineHt = 0,005 .

MeToa noBbIIEHUS] YYBCTBUTEIBHOCTH rosiorpagpuyeckoro uHreppepomerpa
[IpensioxkeHHBIA ~ METOZA ~ YJY4YIIEHUS  YYBCTBUTEIBHOCTH  TOJIOrPa(UuecKoro
uHTepdepomerpa ObLIT MPOBEPEH AKCIEPUMEHTaIbHO. B kauecTBe (a3zoBoro oObekTa
MCCIIEOBAaHNSI MCIIOJIB30BAJIACH MPO3PAYHAS TUIACTUKOBAS JIMHEHKA.
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Pucynox 3.2 - I[eHCTBHTenbﬂoe I/1306pa>KGHI/Ie nonyquﬂoe MIPU BOCCTAHOBJICHUU
TOJIOrPaMMBI Hele()OPMUPOBAHHOTO 00BbeKTA

Pucynox 3. 3- JIeHCTBHTeJIBHoe H306pa>KeHHe HonyquHoe B pe3yJibTaTe
BOCCTAHOBJICHHUS HI/.I§§OB0H TOJIOTPAMME CJIa6OJZ[eOMI/IOBaHHOF0 ($ha3oBOrO 00BEKTA
RASEL :

Pucynok 3.4 - JleficTBUTENIbHOE M300paKEHUE, TOTYICHHOE MPU ABYKPATHOM yCHIICHUU
YyBCTBUTEIBLHOCTH ToJoTpaduyeckoro uHTEphepomeTpa

Pucynox 3.5 - JlelictButensHoe H3o6pa>1<eHHe I/ICCJICI[yeMOFO 00BeKTA,
BOCCTaHOBJICHHOE MPHU YETHIPEXKPATHOM YCHJICHUH YyBCTBUTEIHLHOCTH
rojiorpaduyeckoro uaTephepomMeTpa

Ha pucynke 3.2 moka3aH BOCCTAHOBJIEHHBIM HeneQopMUPOBaHHBIM (a30BbII
o0BeKT (Mpo3pavHas MIacTUKOBas JIMHeWKa). CuibHas 3€PHUCTOCTh OOBSICHSACTCS, Kak
y)ke OBUIO CKa3aHO paHee, B CJIydac BOCCTAHOBJICHUS IM(POBON TOJIOTPAMMEI,
HEJIOCTATOYHOM pa3peliaroniei CrnocoOHOCThIO 3anuchiBatolel poromatpuiibl. O1HAKO,
3aKOHOMEPHOCTH HM3MEHEHUsS HWHTEP(PEPCHIIMOHHON KAapTHHBI JaXXe B OTOM Clydac
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NpOSIBIISIIOTCSA JocTaTouHO Xopoio. Ha pucynkax 3.3-3.5 mpeacTaBieHbl pe3yibTaThl
BOCCTAHOBJICHHSI TOJIOTPaMMBI J1e()OPMHUPOBAHHOTO OOBEKTA MPU OTCYTCTBUHU yCUIICHHUS,
JBYKPATHOM M YETHIPEXKPATHOM YCUJICHUSX TYBCTBUTECIIHBHOCTH.

[Ipu cnaboit gedopMami W OTCYTCTBHU  TOJIOTPAPUUECKOTO  YCUIICHUS
n300pakeHust Ha pUCyHKax 3.2 u 3.3 MpakTUYeCcKu coBmaaaioT. T. e. uHTepdhepoMeTp HEe
yJIaBIuBaeT ciabbpie aedopMaliui, BO3HHKIIME B HcciaeayeMoM oObekte. [lpum
JBYKPATHOM YCHUJICHUH Y4YacTKH JedopMalMy MposBISOTCS (pucyHOK 3.4), HO
YEeTHIPEXKpPaTHOE YCHJIEHUE TOJOrpaduyecKoil UyBCTBUTEIBHOCTH TO3BOJSET Oolee
JCTAIbHO BBIABIIATH YYACTKH, MOABEPTIIMECS HanOobIIeh AehopMaluu (pucyHok 3.5).

[TommydeHHBIE PKCIIEPUMEHTAIBHBIC PE3YIbTAThl TOATBEPIUIN PAOOTOCIIOCOOHOCTh
NPEUIOKEHHOTO ~ METOJa  YCWICHHS  YyBCTBUTEIBHOCTH  TOJIOTPadUIECKOro
uHrepdepomerpa.

Omnpenesienne TMOJ0KEHUS TUIOCKOCTeH caMopenpoAyUMpPOBaHHUS B
npucyrcTBuu  Ga3oBbIX  cpel  AHATUTHYECKA  TOJYYCHBI  COOTHOIICHUS,
OTIPEMIETISIONINE TOJIOKEHHUS TUIOCKOCTEH CaMOpenpoAyLMPOBAHUS B TPUCYTCTBHH
dazoBeIx cpen. Besne manee o-nepuoa pemeTku, a-anepTypa pemeTKy, z —TeKyIas
KOOpAMHATA.

IlnockonapasienbHasi 1miactuHa @Da3oBoe HCKaXEHHE CBETOBOW BOJHBI,
MPOIIEAIIeH CKBO3b JIMHEWHYIO PEHIETKY U IUIOCKOMAapajuIeNIbHYyl0 —IUIACTUHY
paccuuThIBaeTCs IS OJIHOM, K-OM TapMOHWYECKOW cocTaBistomeid (pucyHok 4.1).
PaccmarpuBaeMas IJIoCKoONapajie/ibHas IUTACTHHA MMEET TOJIIMHY O, Toka3aresb
npejaoMieHuss N, u obpasyer yrosn @ c ocbto Z. HanpasneHue pacrpocTpaHeHUs K-i

TapMOHHMYECKON COCTABIISIIONICH, KOTOpas oOpasyeTcss B pe3yibTare pPas3ioKEeHHS
CBETOBOT'O My4YKa B CHEKTP IMOCJE MPOXOXKACHUS PEIICTKH, OMPEACNETCS BEIMUYUHON
yraa y - yriia, oOpa30BaHHOTO HampaBlICHUEM PacCHpOCTPaHEHUS K-Oi TapMOHHYECKON

COCTABJIAIOIIEN U OCBIO OITUYECKON CUCTEMEL.

Pucynoxk 3.6 - CxematuaHoe n300pa’keHUE TIpoIlecca BOSHUKHOBEHUS H3MEHEHUS (pa3bl
CBETOBOI BOJIHBI, POXOIAIICH CKBO3b MIIOCKOMAPAIEIHHYIO TIACTHUHY .
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CBeToBOE 1OJIE, MPOLIEAIIEE YEpEe3 PEIIETKY U IUIOCKONApaLIEIbHYIO IUIACTHHY,
VMMEET CIEAYIOIINN BU]

U (x.y,2) = %exp{lk[z+d[(nm—1)+—(l——)]]}z b.exp{2zi[— [x+9d><

x(

Ja— x+m—/12 m¢9o|(1——)]—op[\/E(—a—x+1MZ+E90|(1——)]]}. (3.1)
c O n, Az c o n,

3nece D(X) = I exp(ignz)dn - uaterpan ®dpenenss, m=0, 1, 2, 3,..-ompemenseT

mudpakiMoHHbIl  mopanok  pemetkd.  CoortHomenue (3.1) mokaspiBaeT, 4TO
MpUCYTCTBHE (pa30BOM Cpellbl B BUJIE MPOIYCKAIOIIEH MIOCKONMapaieIbHOM TIACTUHBI

IIPpUBOAUT K CMCIICHUIO IIOCKOCTEH CaMOpPCIIPOAYIUPOBAHNA HA AUCTAHIHWIO PABHYIO

d(l—i) BJIOJIb OTMTHYECKON ocu Z, a BHoib ocu X Ha 6d (1—i). T. e. obOmee
n

nn niu

pacripefielieHue IIJIOCKOCTEH CaMOBOCIPOM3BEJEHUS HeE nedopMupyercs, OcCTaeTcs
HEU3MEHHBIM, OJIHAKO, BCS COBOKYITHOCTh IJIOCKOCTEM, KakK I€JI0€, CMEIIAeTCsl BIOJIb
OIITHYECKOH ocu Z U ocH X.

ToHkui onTHYeCKU KJIMH B cilydae TOHKOrO ONTHYECKOTO KJIMHA U3MEHECHUE
(a3l CBETOBOTO IOJISI MOXKHO PEJICTAaBUTh KaK

f.=kyx,,rne w =(n_, -1tge. (3.2)

31ech « - BeIMYMHA YIJIa IPU BEpIIMHE KIUHA, (X,,Y,,Z,) -IJIOCKOCTh OOBEKTA.

Pacnipenenenue cBETOBOIO MOJIsS B HpI/ICYTCTBI/II/I OHTI/ILIGCKOFO KJIWHA UMEET BHUJ]

U.(x\y,2) = %exp[l(kz——)]exp( 27m// it} ) Z b exp{27i [—><

mAz

Ax =y -2+ Ex = kf]}{cD[F[a—H(z—zz)w+—]]—
o) nz

(3.3)
—CD[\/H—E[—a—H(Z—Zz)l//+m—ﬂ]]}{®[\/7(a y)1- CD[\/7( a—y)}

N3 (3.3) crmenyer, 4TO HW3MEHEHHWE B pACHPECICHHA CBETOBOTO TOJS O]
BO3/ICHICTBHEM ONTUYECKOTO KIWHA CBOAMTCA K CMEIICHUIO ITOTO MO MapauieTbHO
ocu X M Pa3BOPOTY IUIOCKOCTEW CaMOBOCIPOM3BENEHUs Ha yroil y . Ecam cucremy
KOOpPJIMHAT pPa3BEPHYTh HAa YroJ y OTHOCUTEIBHO HMCXOJHOW ONTHYECKOW OCH, TO
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pacmpeneneHue IoJisi COOTBETCTBYET pPACIPENEICHUI0O B OTCYTCTBHHM OINTUYECKOIO
KJIVHA.

Tonkass aun3a ToHKYIO JHMH3Y, C TOYKM 3peHHs (Pa30BOr0 BO3JCHCTBHUS Ha
IIPOXOSAILYIO0 CBETOBYIO BOJIHY, MOKHO IPEJACTABUTh B CIEAYIOIIEM BUJE:

¢, =k[nd — (Xl2 + yf)IZF] . (3.4)
3nech d - ToMIIMHA JMH3BI BIOJb OCH, F — ee hoKyCHOE pacCTOsIHHE.
CBeTOBOE OJIE 3a JIUH30U UMEET BU

U (xy,z)= 4(FF— exp(ikz)exp(ikn d)exp[—i— (x +y )]{CD[\/i

<a-Z-y)l- @[f (a-Z y)]} ]
x{cb[\F - Zx mz“)] cb[r a a—i ALLEOVY (3.5)
O O

3nech zl——; M (3.6)
F-z F
[IpocTpaHCTBEHHAs YACTOTA MIIOCKOCTENH CAMOBOCIIPOM3BEACHUS YBEIUUMBAETCS, T.
€. PacCTOSIHME MEXJIy HUMH YMEHbIIAEeTCsS MPU MPUONMKEHHH K (DOKYCy JIMH3BI, a 32
(OKYyCOM MNPOUCXOIUT 3E€PKAIBHOE OTPAKEHUE KAPTUHBI PACIONOKEHUS IIJIOCKOCTEH
caMoBOCHpou3BeeHHs. Pa3Mephl IMIOCKOCTEN CaMOBOCHPOU3BEIECHUS YMEHBIIAIOTCA
npu OpuOIMKEeHUH K QOKycy, a 3a (OKyCOM YBEIMYMBAIOTCS MO MEpe yJajJeHUs OT

dokyca.

BbIBO/bI

1. Pazpaboran croco0 MpEABAPUTEIHLHON 00paboTku CJIOKHBIX
uHTepdeporpamMm, MOTYUYAIOIMIUXCS Ha BBIXOJE rojiorpaduueckux UHTEPHEPOMETPOB.
Coznana maTemaTudeckasi MOJIEIb CUCTEMBI, pabOTAIOIIEH ¢ HEKOTEPEHTHBIM CBETOBBIM
U3ITy4EHHEM, B KOTOPYIO BBOJSATCS ONTHUYECKHE a0eppaluy pa3iudHOro TUIA, BKIKOYas
pachokycupoBanue uzobpaxeHuit. I[lokazano, uto pachokycupoBaHuEe H300paKEHUH
(uaTepdeporpaMm) TMO3BOJISIET PA3JAEIUTh HU3KOYACTOTHYIO M BBICOKOYACTOTHYIO
KOMITOHEHTHI B KAPTHHE HHTEP(DEPEHITNN.

Pe3ynpTaThl KOMIBIOTEPHOTO MOJCIMPOBAHMS ONTUYECKOW CHCTEMBI TMOKAa3alH,
4TO B KaXJIOM KOHKPETHOM CJIy4ae MOXXHO TMOJ00paTh CTEMEeHb PacOKyCHPOBAHUS
uHTEepPEpPOrpaMMBbl, TIPH  KOTOPOH  TMPOUCXOIUT  BBIACIICHHE HHU3KOYACTOTHOM
KOMIIOHEHThl B KapTUHE HHTep(depeHuuu, T. €. pacoKycUpOBaHUE MOKHO
UCTIONb30BaTh B KAa4eCTBE HHM3KOYACTOTHOTO (DUIBTpa Ha CTaIuM TPEIBAPUTEIHLHON
00paboTku UHTEpPEeporpaMm.

2. Pa3pabotan MeTOJ TOBBINIEHUS YYBCTBUTEIBHOCTU  ToJOrpadudecKoi
UHTEPPEPOMETPUIECKON CUCTEMBI TIOCPEJCTBOM TIpeoOpa3oBaHusi OIU(POBAHHOTO
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n300pakeHnss WHTEPHEPEHIIMOHHOW KapTUHBI. [IpoBemeH TeopeTHYEeCKUid aHaIHu3
mpolecca 3amucd M YHUCIEHHOTO BOCCTAHOBJICHHS TOJOTpaMMbl (Pa3oBOro oOBEKTa,
MOJYYEHHOW METOJIOM JIBYX AKCHO3UIMNA. AHAIN3 MOKa3ajl BO3MOXHOCTh YBEJIUYCHHUS
YyBCTBUTEIBHOCTHU ToJorpaduueckoro nHTepdepoMerpa nocpeicTBOM Npeodpa3oBaHuUs
ourpoBaHHOW  WHTEP(PEPEHIIMOHHON  KapTUHBI, TMOJIy4aeMOM Ha  BBIXOJE
rojorpaduyeckoro uHTephepoMeTpa.

[TomyyeHsl 00OOIIEHHBIE COOTHOIIEHUS, HA OCHOBE KOTOPBIX MOXHO YBEJIMYUTH
YyBCTBUTEIBHOCTh ToJorpaduyeckoro uHTeppepomerpa B 2" pa3, rae m=0, 1,
2,...I1lokazaHo, 4TO MOBBILIEHUE YyBCTBUTEIBHOCTH roJjiorpaguyeckoro
uHTEephEepOMETpa OTPAHUYUBACTCS TOJIBKO pa3pelieHueM (GOTOMATPHUIIBI.

[Tomy4deHbl KCNIEpUMEHTAIbHBIE PE3YJITATHI IPH ABYKPATHOM U YETHIPEXKPATHOM
YBEJIIMUEHUH YYBCTBUTEJIBHOCTH ToJiorpaduueckoro MHTEpPepoMeTpa MO YKa3aHHOU
MeToauKe. Pe3ynpTaThl MOKa3aid, YTO JABYKPATHOE M, OCOOEHHO, YETBIPEXKPATHOE
YCUJIEHUSI YYBCTBUTEJIBHOCTH rosiorpaduueckoro wuHTepdepoMeTpa BBISBISIOT B
ucciaenyeMoM 00bekTe (ha30Bble HEOJHOPOAHOCTH, KOTOpble HE ObUIM BUIHBI O€3
YCUJICHUS.

3. TlomyueHBl  COOTHOIIEHHWS, OMNPEACTSIONINE  TOJOXKEHHUE  IUIOCKOCTEH
CaMOBOCIIPOU3BEIEHUS B BBIXOJHBIX KaHaIaxX rojiorpaguyeckoro HHTeppepomeTpa ais
IJIOCKOMAapaslieNIbHON IIACTHUHBI, ONTUYECKOTO KIIMHA, TOHKOW JIMH3BI.

CpaBHenne uHTepdeporpaMM, TMOJyYaeMbIX B KaHaldaX ToJorpaduyeckoro
uHTephepoMeTpa ¢ yd4eToM M 0e3 yueTa BIUSHUS NPOCTEHIINX ONTHYECKUX Cpel,
MOKa3aj0, 4YTO, €CIAM HE TMPHUHITh BO BHHMAHWE BIUSHHE ONTHUYECKUX Cpel Ha
MOJIOKEHUE TUIOCKOCTEH CaMOBOCHPOW3BEACHHS, TO MOJyYEHHBbIE HHTEPHEpPOrpaMMBbI
MOTEPAIOT KAa4ecTBO. B ciyuae ClIOXKHBIX HHTep(eporpaMM 3TO MPHUBEIAET K IMOTEPE
HU3KOYACTOTHON KOMITOHEHTHI.

CIIUCOK OINYBJIMKOBAHHBIX PABOT

1. HcmanoB HO. X. becuieneBoil MeToj 3amucu pady>KHbIX TOJOTpamMM B
rosorpaguu  Jlenuctoka [Tekct] /FO. X. HcmanoB, H. M. Kynmypzaes, T. ]I.
TenbimoBa//  Tlonurtexuuueckuit  BecTHUK. Cepusi:  MHTEIEKT. Nunosarumy.
NuBectuniun. (TaIKUKCKUM TEeXHUYECKUM YHHBEpcUTEeT HMEHM akaaemuka M.C.
Ocumu, [ymanoe).-2017.-Ne 3(39).-C. 25-32. http://vp-inov.ttu.tj,
https://elibrary.ru/item.asp?id=32312291

2. UcmanoB 0. X. OcobGennoctu ronorpaduueckoid mHTephEepOMETpUr Ha
OCHOBE MeTojia OecieneBoit paxyxaon romorpaduu [Teker] /HO. X. Ucmanos, H. M.
Kynmyp3aes, T. [I. Tombimosa// Iloaurexuuueckuit BecTHuk. Cepus: WHTeIEKT.
NunoBanuu. UaBectunmu. (TamKuKCKUii TEXHUYECKUM YHUBEPCUTET UMEHU aKaJIeMHUKa
M.C.  Ocwumm, [lyman6e).-2017.-Ne  3(39).-C.  33-41.  http://vp-inov.ttu.ij,
https://elibrary.ru/item.asp?id=32312292

3. Ucmanor F). X. MHorokaHajnbHbIN rojorpaduueckuii uaTepdepoMerp s
HCCIIeIOBaHUsI CIIOXKHBIX (pa3oBbIX M oTpaxkaromux cpea [Tekct] / FO. X. Mcmanos, T.

18


http://vp-inov.ttu.tj/
https://elibrary.ru/item.asp?id=32312291
http://vp-inov.ttu.tj/
https://elibrary.ru/item.asp?id=32312292

J. Tempmmona, . A. HWcmamnos, H. M. Kynmypzaes // Marepuanst VII
MexnyHnaponHoi koHpepeHIun 1o (PoToHUKEe W WHOOPMAITMOHHONW ONTHKE: COOPHUK
Hay4HBIX Tpya0B.- M.: HUSTY MU®U, 2018. — C. 264-265. http://fioconf.mephi.ru,
https://elibrary.ru/item.asp?id=32479781

4. HUcmanoB HO. X. HcnmonwszoBanme npubnmxeHuss dpenens s pacdera
pacrpesiefieHdss CBETOBOIO IIOJIsI, Mpolleanero cBo3b pemerky [Teker] / FHO. X.
HNcmanos, T. 1. Teibimona, C. A. AnsiMkyinioB // Bectauk KI'VCTA um. H. Ucanoga.-
2017.-Ne3(57).-C. 171-178. http://www.vestnikksucta.kg,
https://elibrary.ru/item.asp?id=32645421

5. HcmanoB 1O. X. TI'onorpadus JleHucroka Ha OCHOBE OECIIEICBOTO METOjIa
[Tekcr] / HO.X. Ucmanos, H.M. Kynmyp3zaes, T.J1. Teinbimosa // Bectauk KPCVY.-2018
- Ne 4(18).-C.3-6. http://www.krsu.edu.kg/vestnik/index.html,
https://elibrary.ru/item.asp?id=35017300

6. HMcmanoB 1O. X. [Nomorpadudaeckas uHTEpDHEpOMETPHSI, UCTIOIB3YIONIAs ABa
onopubix myuka [Tekct]| / FO.X. HUcmanos, T.J. Teiabimona, H.M. Kynmypzaes //
Bectauk KPCY .-2018 .- Ne 4(18).-C.7-9.
http://www.krsu.edu.kg/vestnik/index.html, https://elibrary.ru/item.asp?id=35017301

7. HcmanoB FO. X. Uutepdepomerpust B pamxyxHoi ronorpadum|Texcr] /
FO.X. Ucmanos, T./l. Teiaeimosa, H.M. Kynmypzaes // U3zsectus HAH KP.-2018 .- Ne
1.-C.24-29. http://naskr.ka/ru/2019/08/15/izvestiya-nan-kr/ ,
https://elibrary.ru/item.asp?id=36313925

8. HcmanoB H0. X. O6bemuas ronorpadust B 6ecrieneBom Meroae [Tekcr] /
FO.X. Ucmanos, T./l. Teiasimosa, H.M. Kynamyp3zaes // Uzsectust HAH KP.-2018 .- Ne
3.-C.53-58. http://naskr.kg/ru/2019/08/15/izvestiya-nan-kr/,
https://elibrary.ru/item.asp?id=39154693

9. Ismanov Y. Kh. Wide-range holographic interferometer [Tekct]/ Y.
Kh.Ismanov, T. D. Tynyshova, Z. K. Aidaraliev //Optical Engineering.- 2018.- 57(12),
124106. [http://dx.doi.org/10.1117/1.0E.57.12.124106]
https://www.spiedigitallibrary.org/journals/optical-engineering?SSO=1,
https://elibrary.ru/item.asp?id=38679874

10. TemabimoBa T.JI. Pacmpegenenue  caMOpempoOayKIMil — pemieTKu B
MPUCYTCTBUH MPO3pAavHON TuIOCKONapauienbHou iactunbl [Tekct]/T. 1. Treiabimona //
DNeKTPOHHBIN KypHAJ: HAayKa, TEXHUKA U oOpazoBanue. - 2019.- No 2 (24).- C. 117-124.
http://nto-journal.ru, https://elibrary.ru/item.asp?id=39175028

11. TemabimoBa T.[A. HckaxeHue MOCIEIOBATEIIBHOCTH CaMOPENPOIYKIINI
npo3paunoii miactunHoit [Tekct] / T.J. TemabimoBa // MexIyHapOIHBIN KypHA
NPUKIAAHBIX U (QyHIaMeHTanbHBIX ucchaepoBanmii. — 2019. — Ne 5. — C. 142-146.
https://applied-research.ru, https://elibrary.ru/item.asp?id=38165693

12. UecmanoB 1O. X. VYwmenbiieHue oObemMa BBOAUMBIX JaHHBIX IIPU
KOMITbIOTEpHOU 00paboTke untepdpeporpamm [Tekct] / FO. X. UcmanoB, Trinbimosa T.

19


http://fioconf.mephi.ru/
https://elibrary.ru/item.asp?id=32479781
http://www.vestnikksucta.kg/
https://elibrary.ru/item.asp?id=32645421
http://www.krsu.edu.kg/vestnik/index.html
https://elibrary.ru/item.asp?id=35017300
http://www.krsu.edu.kg/vestnik/index.html
https://elibrary.ru/item.asp?id=35017301
http://naskr.kg/ru/2019/08/15/izvestiya-nan-kr/
https://elibrary.ru/item.asp?id=36313925
http://naskr.kg/ru/2019/08/15/izvestiya-nan-kr/
https://elibrary.ru/item.asp?id=39154693
https://www.spiedigitallibrary.org/journals/optical-engineering?SSO=1
https://elibrary.ru/item.asp?id=38679874
http://nto-journal.ru/
https://elibrary.ru/item.asp?id=39175028
https://applied-research.ru/
https://elibrary.ru/item.asp?id=38165693

H. // Marepuanst VIl MexaynapogHoir koHdpepeHun 1m0 (HOTOHHKE H
UH(GOPMAIIMOHHON OMTHKE: COOPHUK HAy4HBIX TpynoB.- M.: HUAY MU®U, 2019. — C.
695-696. http://fioconf.mephi.ru, https://elibrary.ru/item.asp?id=37316875

13. ToinpimoBa T.JI. MogenupoBaHne ONTHUYECKOW CHCTEMBI C BXOJTHBIM
3paukoMm kpyrioi popmer [Texer] / T. JI. Tembimosa, FO. X. McmanoB // Matepuarns
IX MexnayHnaponHoii koHdepeHIMH Mo (GOoTOHMKE W HWH(POPMAIIMOHHON OITHKE:
COOpHUK HayudHbIX TpylnoB.- M.: HUAY MUDU, 2020. - C. 615-616.
http://fioconf.mephi.ru, https://elibrary.ru/item.asp?id=42564207

14. UcmanoB FO.X. MonenupoBaHue ONTUYECKOW CHCTEMbI, paboTaroiied mnpu
HekorepeHTHOM ocBemeHuu [Tekcr] / FO.X. Hcmanos, T.JI. TreiHbimoBa, A.A.
AOmynaeB // MeXayHapoaHbIH >KypHall TNPHUKIATHBIX U (QyHIaMEHTaJIbHBIX
uccnenoanmii. — 2020. — Ne 3. — C. 98-102. https://applied-research.ru,
https://elibrary.ru/item.asp?id=42620890

15. UecmanoB 1O,  X. ViyumieHwe — XapakTEpUCTHK — MHTepdeporpamm,
nojydyaeMblx Ha BbIXoje rosorpaduueckoro uutepdepomerpa [Texcr] / 1O. X.
HUcmanos, T. JI. Teiabimoa // Matepuanbel X MexayHapoaHOW KOH(GEPEHIUHU 110
dboTOHMKE M WH(ODOPMAIMOHHOW ONTHKE: COOPHUK HAy4YHbIX TpyaoB.- M.: HUAY
MUDU, 2021. — C. 445-446. http://fioconf.mephi.ru

20


http://fioconf.mephi.ru/
https://elibrary.ru/item.asp?id=37316875
http://fioconf.mephi.ru/
https://elibrary.ru/item.asp?id=42564207
https://applied-research.ru/
https://elibrary.ru/item.asp?id=42620890
http://fioconf.mephi.ru/

TeiabimoBa Toaronaii JlaiibipkaHKoK0eBHAHBIH «Pa3aJIbIK 461 PeJIopIyH
CAHAPUNTHK roJiorpadgusiibik uHTeppepomeTpusicbd» aeren remaaarsi 01.04.05 -
Onruka agucTuru 00r0HYa GpU3MKaA-MaTEeMATHKA WIMMICPUHUH KaHAHIATbIHA
TAJIANl KbIBIHIAH JUCCEPTALMACHIHA

PE3IOME

Hermsrm ce3gep: caHapunTuk rosorpadusiiablk uHTEpdepomeTpusi, (asanbik
yelipe, uHTepdeporpamMma, KOTEPEHTTYY SMeEC ONTHUKAJIBIK CUCTEMA, Je(OKyCTOO,
UHTEP()EPOMETPANH CE3TMUTUTH, ©3YH-03Y K60euTyy, Kell KaHajayy royorpagusiblK
uHTepdepomerp.

N3unneenyH o0bexkTHCH: Oysl NpUOOPIOPAYyH YBITYYCYHJla alblHIaH CaHAPUII
roJjiorpausIbIKk UHTEpGEPOMETPIIED XKaHa UHTEPPEpOorpamMmmanap.

N3unneeHyH npeaMeTu: ronorpadusiiblik HHTEPHEPOMETPAUH MYHO3IOMOIOPYH
UHTEp()EpOMETPHSIIBIK CHCTeMaga ajblHraH uHTepdeporpaMmanapabl CaHAPUIITUK
UIITETYY BIKMaIapbl MEHEH OPKYHIOTYY MYMKYHUYIYTYH U3WI0O.

MmTuH  MakcaThl: CaHAPUITHK  TOJOTPpaUsUIBIK  MHTEP(HEPOMETPHSIIBIK
TyTyMAApAbIH 3G (GEKTUBITYYAYTYH KOTOPYIATyy bIKMAIAPbIH UILITEM YbITYY.

N3unnee Meroaaopy: Kapaiblll >KaTKaH ONTHKAJIBIK IPOLECCTEPAMH >KaHA
TYTYMAApAblH MaT€MaTUKAJIbIK MOJEIACPUH HINTEN 4YbITYy JKaHa  ajapibl
KOMIIBIOTEPIMK MOJEI06 jKaHa ONTUKAJIBIK TAKpbIHOaiap apKbUlyy HETH3/06.

AJIBIHTaH HaTbIii’Kaaap JKaHa aJIapAbIH KAHBLIBIKTAPbI:
uHTepdeporpammanapipl A€POKYCTOO KOy MEHEH ajjblH aja HIITETYYHYH >aHbl
BIKMaChl CYHYIITAJABI, OUPUHYUM KOy ToJOTpadUsIbIK HUHTEPPEpOMETpIepIuH
Ce3rMUTUTHH  KOTOPYJIATyyHYH  HHTEpPEpOMETPANH  HATHIIDKACHIHIA  AJbIHTaH
uHTep(deporpaMmanapipl MINTETYYHYH CAHAPUIITHK BIKMajapbl apKbUTyy HIITEIIUI
YBIKKAH; 9H >KOHOKOW OMNTHKAJIBIK OMp TEKTYYIYKTYH >KOKTYTYHAQ TOJOTpadUsIbIK
uHTepdepomeTpiepaeru UHTEP(HEPOMETPHSIIBIK CXEMaHBbIH JOKAIIAIITHIPYY
TErM3AUTUHUH OPJIyH TaK aHBIKTOOTO0 MYMKYHIYK O€preH MaMuJienep aablHaT.

Koamonyy 4eiipecy: WINTeIWNI  YbIKKAaH  METOAJOPAY  TOJOTPadHsIIBIK
UHTEPPEPOMETPUSIIBIK TYTYMIAP/Ibl KOIIOHYN (a3aliblk YOUpOHY U3UII166/16 KOJIJI0HCO
00J10T.
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PE3IOME

aucceprauuu ToinbioBoi Toaronai laiibipkankoxkoeBHbI HA Temy: «Lludposas
rojorpaguyeckas unreppepomerpus pasoBbIX cpea» HA COUCKAHME YUYCHOM
CTeNeHN KAaHAUIATAa (PU3NKO-MaTeMaTHYEeCKNX HAYK N0 cnennaiabHocTu 01.04.05 —
ONTHKA

KiarwueBble ciaoBa: 1udposas rojorpaduueckas uHTepdepomeTpus, dazonas
cpena, uHTepdeporpaMmMa, HEKOT€pEHTHAs ONTHUYECKasl cucTeMa, pachokycupoBaHue,
YyBCTBUTEIBHOCTh ~ MHTEpPEpoMeTpa, CaMOBOCIPOU3BEACHHE, MHOTOKaHAIbHBIN
rojiorpadguyeckuii uHTephepoMeTp.

O0bekTamMu  HccleOBaHUSL  SBISIIOTCA  UU(POBBIE  rosorpauueckue
uHTEephEPOMETPHI U HHTEP(HEPOTrpaMMBI, ITOTyIaeMbIC Ha BBIXOJIC ITUX YCTPOUCTB.

IIpenmeToM Hcc/IeqOBAaHUS SBISICTCS W3YYCHHE BO3MOXKHOCTH  YITyUIIICHUS
XapakTepUcCTUK rojorpaduueckoro uHTephepomerpa MeToiamMu 1udpoBoit 00paboTKU
UHTEpPEPOrpamMm, MoIy4yaeMbIX B HHTEP(HEPOMETPHUUECKON CUCTEME.

Heabio padoThl sABIsieTCs pa3paboTKa METOJA0B MOBBIIIEHUS 3(PHEKTUBHOCTH
HU(PPOBBIX TONOTpaPUUIECKUX UHTEP(HEPOMETPUUECKUX CUCTEM.

MeTtoabl  ucciegoBaHusi:  pa3paboTka  MaTeMaTHYECKHUX  Mojelel
paccMaTpuBaeMbIX ONTHUYECKHX TPOIECCOB M CHUCTEM, U HX OOOCHOBaHUE
OCPEJICTBOM KOMIIBIOTEPHOT'O MOJEIUPOBAHUS U ONITUYECKUX IKCIIEPUMEHTOB.

IMosyyeHHble pe3yJbTaTbl M HX HOBU3HA. MPEJI0XKEH HOBBIH  METOJ
npeaBapUTEIbHOM 06paboTku uHTepdeporpamm MOCPEICTBOM 170:4
pachoKycHUpOBaHUS; BIEpPBbIe pa3paboTaH METOJ YBEJIMYEHHUS UYBCTBUTEIBHOCTH
rojgorpadpuyeckux  UHTEpPEpPOMETPOB  MOCPEACTBOM  HUPPOBBIX  METOJOB
00paboTku uUHTepdeporpamMm, IMOJYyUYaeMbIX Ha BBIXOJAE HMHTEphEepoMeTpa;
MOJYYEHbl COOTHOIIEHHS, MO3BOJAIOIINE ONPEAENSITh MOJOXKEHHUS MIO0CKOCTEH
JTOKAIU3auuu uHTEephEepOMETPpUIECKOM KapTHUHBI B rojgorpadu4eckux
uHTep(PEepoMeTpax B MPUCYTCTBHHU MPOCTEHIITUX ONMTHUYECCKUX HEOTHOPOTHOCTEH.

O6JacTh NpuMeHeHHUs: pa3paboTaHHbIE METOAbI MOTYT OBITh MCIOJH30BaHBI
IpU  HUCCIENOBaHUAX  (Pa3oBBIX Cpea €  MOMOUIbI0  ToJiorpaduyecKux
UHTEPPEPOMETPUUECKUX CUCTEM.
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SUMMARY
of the thesis of Tynyshova Tolgonai Daiyrkankozhoevna on the topic: "'Digital
holographic interferometry of phase media'* for the degree of candidate of physical
and mathematical sciences, specialty 01.04.05 - optics

Keywords: digital holographic interferometry, phase medium, interferogram,
incoherent optical system, defocusing, interferometer sensitivity, self-imaging,
multichannel holographic interferometer.

The objects of research are digital holographic interferometers and interferograms
obtained at the output of these devices.

The subject of this research is to study the possibility of improving the
characteristics of a holographic interferometer by digital processing of interferograms
obtained in an interferometric system.

The aim of the work is to develop methods for increasing the efficiency of digital
holographic interferometric systems.

Research methods: development of mathematical models of the considered optical
processes and systems, and their substantiation by means of computer modeling and
optical experiments.

The results obtained and their novelty: a new method of preliminary processing
of interferograms by means of their defocusing is proposed; for the first time a method
was developed for increasing the sensitivity of holographic interferometers by means of
digital methods for processing interferograms obtained at the output of the
interferometer; relations are obtained that make it possible to accurately determine the
positions of the localization planes of the interferometric pattern in holographic
interferometers in the presence of the simplest optical inhomogeneities.

Application area: the developed methods can be used in studies of phase media
using holographic interferometric systems.
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