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O6paTHble 3agjayn B OMNTUKE —3TO Yawe Bcero npobnema
BOCCTaHOBNEHMS dhadbl BOSTHOBOro OpOHTA, KOTOpasi BO3HUKAET BO MHOMMX
pasgenax u3vMku. B peHreHoCTpyKTypHOM aHanuie, Hanpumep, MOryT
ObITb onpeaeneHbl TONbKO abCoNOTHbIE BENUYMHBI CTPYKTYPHbBIX (0akTOpOB
npuv ABHO yTpayeHHOW hase. XapakTepuUCTUKN paccesHus (Hanpumep, ero
anddepeHumanbHoe cedeHne) no3BoNAT NONYYUTb TONbKO abConTHbIN
KBagpaT aMnnNuTydbl paccesHus, Toraa Kak 3HaHue gasbl Heobxoammo ans
onpeaeneHns CBOMCTB paccemBaroLmx 0O bEKTOB.

HeobxoanmMo noayvyepkHyTb, 4YTO peLUeHWe 3afaun  HaxoXOeHus
dasbl, T. €. BblMUCNEHUS (hasbl PYHKLUMN NO €e MOAYM, BO3MOXHO TOJSTbKO
TOrga, Korga M3BECTHO Haneped, YTo paccMatpvBaemasi KOMMfeKcHas
dyHKUUA NpuHaoNexnT onpeaerieHHoMy oyHKLMOHaneHoMy knaccy [1, 2].
B cnyyae ontuyeckux 3agady BCTpedaemMcs ¢ PYHKUMSMU, 3aaHHbIMU B
OrpaHWU4YeHHON Mosioce 4acToT.

Ob6paTHble onTUYEecKne 3agadn MOXHO pas3denuTb Ha cregylouwme
ABa OCHOBHbIX Kracca:

1) 3apauu, nmerome Lernblo nonyyeHve NHpopMaLmn o]

NPOCTPaHCTBEHHbIX N3MEHEHUNSIX pyHKUMIA MCTOYHUKOB
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(MPOCTPaHCTBEHHO-YACTOTHbLIX  CMEKTPOB), Takux Kak npodurb
WHTEHCMBHOCTU WNU CTeneHb MPOCTPAHCTBEHHOM KOrepeHTHOCTU U
apyrne NpoCcTpaHCTBEHHbIE Koppensauun [3];

2) 3ajadn, vMelwune uernblo norydeHne WMHGOpPMaununM O BPEMEHHbIX
N3MEHEHNAX, T. €. ONHAMUKN (PYHKUUWA UCTOYHUKOB, UIIM BPEMEHHbIX
YaCTOTHbIX CNEKTpax, TakMX Kak crnekTpanbHasa NNOTHOCTb UMK CTENEHb
BPEMEHHOM KOrepeHTHOCTU 1 pyrue BpeMeHHble Koppensaunn [4].

3) 3agauun, KOTopble OObEeOMHAIOT CnekTparnbHbIi U MPOCTPAHCTBEHHbIE
noaxodbl U NpeacTaBnsaloT cobor BoCcCTaHOBMNEHME hopMbl 0O BEMHOIO
pe3oHaTopa MO CNeKTpy COOCTBEHHbIX 3Ha4YeHUn WNn  QYHKLNN
BPEMEHHOW KOrepeHTHOCTH [5].

[MepeyncneHHble 3aga4n ABNAKTCA 06LWMMN 0BpaTHBIMK 3agavamu B
ontuke. B cnyyae wvHTepdepoMeTpum 3TU 3adadnm CBOAATCA K 3ajade
pacwndpoBkn  NHTepdeporpamm. PacwundpoBka UHTEpdEpOrpamMmm
npegnosiaraeT ycTaHOBMIEHME OAHO3HAYHbIX 3aBUCUMOCTEN MapaMeTpoB
NHTepdepeHLNOHHON KapTUHbI OT YCITIOBUN NPOXOXOEHWUS CBETOBOro Jiyva
Yyepes uccrnenyemblin NPo3payHbIn 0O BbEKT.

N3BecTHO, 4TO  WHTepdepomeTpuyeckurm  MeToq  U3y4yeHus
npo3payvHblX HEeOOHOPOOHOCTEM OCHOBaH Ha CBOWCTBE IOKarbHOro
N3MEHEeHNA rokKasaTens npenoMneHna npocBeyYyMBaemMon cpenbl B
pesynbTtate W3MEHeHus ee nnoTHocTu. CrneacTtBMeMm 3TOro SIBMASETCSA
3anasgbiBaHMe No pase CBETOBOW BOSHbI, Mpoweallen yYepes O6bekT
nccnegoBaHns, MO CPaBHEHUKO C BOMHOW, npoweawen 6e3 obbekTa
uccneposaHnda. OnpegeneHne 3TOr0O  BpPEMEHW  3anasgblBaHna U
YyCTaHOBSIEHNE 3aKoHa pacnpeeneHus nokasartens npenomsrieHns (Mnu
NMNOTHOCTN) BAOSb CBETOBOMO fiyda M SBMSETCA 3ajayen uHTeprnpeTauum
UHTepdeporpamm.

B B6onblMHCTBE NpaKkTUYeCKnX 3agad nccnenyemble
HEOOHOPOAHOCTM MOXHO CBEeCTM K [OBYM Tunam: [OBYMEPHbIM W

OCeECMMMETPUYHbIM. B nepBoM Cliy4dae onTu4yeckas OJinHa CBeTOBOro Jiyda
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Yyepes pasfiMyHble y4yacTKM HeOoOHOPOAHOCTM OAMHAaKoBa, BO BTOPOM —
3aBUCUT OT paanyca HeEOQHOPOOHOCTMW.

CywecTtBytoT aga OCHOBHbIX crnocoba pacLmMdpPOBKU
UHTepdeporpamm: reoMeTpudeckum n dotometTpudeckun. OOWmMM Ans
obounx cnocoboB ABNSETCH TO, YTO MU3MEepPSeMbl napameTp, Harnpumep
NNOTHOCTb p, ONpefenseTca B BUAE CyMMbl po U Ap, TAe po — HEKOTOpas
HavanbHaa nroTHOCTb, Ap - npupawieHne nnotHocTu. [lpupalleHue
NNOTHOCTU onpefendeTcs CpaBHEHWEM MWHTep(EpPEHUMOHHbIX KapTUH C
00bekToM 1 6e3 00beKkTa NN cpaBHEHMEM YYaCTKOB MHTepdeporpamMmm ¢
N3MEHUBLLUMMUCH U HEU3MEHUBLLUMMUCA B pes3ynbTaTe BhUsSHUA oObekTa
XapakTepucTnkamm nHTepgepeHLMOHHOro nons.

[Mpn reomeTpnyeckon paciMdpoBKE N3IMEPSAETCA CMeLleHne MNosioc
(Mpy n3mMeHeHnn NIIOTHOCTU MO BCEMY MOJIK0) UMW UX UCKPUBIEHUe (npwu
NoKanbHOM N3MEHEHUN NNOTHOCTN).

[na aBymMepHbIX Npo3payHbiX cpeq 3aBUCUMOCTb MeXay pasHOCTbIO

da3 un nnoTHocTbo AD Ha HeraTuBe, Bbi3BaBLUEN ee, UMEEeT BUA

A5 =462 20 1)

Jo 7

roe p - KO3bpuuMeHT oOTpaxeHuUsa 3epkan uHTepepomeTpa, v -
KO3 (PULMEHT KOHTPACTHOCTU (poTOMaTepmana.
Y4eT xapaktepuctuk nHtepdepomeTpa ana Ad AaeT BblpaxeHune

1-p AD 1+23AD"/y
Jp v (23AD7 1)

roe AD"=D_ — D,- pasHOCTb ONTUYECKUX NOYEPHEHWI, COOTBETCTBYHOLLINX

A6 =4,6

(2)

MakCUMasibHOM WHTEHCUBHOCTU M MHTEHCMBHOCTU, HA KOTOPYK HaCTPOEH
nHTepgepomeTp. [locnegHnMM COMHOXUTENb  Y4YUTbIBAET HACTPOUKY
WHTepgepomeTpa, T. €. YpOBEHb WHTEHCUMBHOCTU WHTEpP{EepEeHLNOHHOro
nonsa rno OTHOLWEHWUIO K MakcumarnbHoW. Ecnn npupalueHne pasHoctn gas

A3 MPOU3OLLIIO 33 CYET M3MEHEHWUsI NIMOTHOCTM Mccrneayemon cpefbl, TO
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BEMMYMHY A3 MOXHO cCBHA3aTb C  U3MEHEHUAMU  MHTEHCUBHOCTU
NHTEepdepeHUMOHHOM KapTUHbI, npeasapuTenbHO yCTaHOBMB
B3aMMO3aBMCUMMOCTb MoKasaTesisi NpenioMsieHnst N NAOTHOCTW.
B obwem Buae B3anMO3aBUCUMOCTb 3TUX BESNMYMH Onpedensiercs
doopmynown JlopeHy — JlopeHTua
-1 47e’ f
2 - NO 2 2y !
n°+2 3M(w, — o)

3)

rae N, - umcno vactuy B 1 cm® maTepuana vccrieayemon cpeabl; € 1 m
3apsii U Macca arieKTpoHa COOTBETCTBEHHO; f — cuna ocumnnsatopa; w,-

cobCcTBEHHas 4acTtoTa KonebaHun 9nNeKkTpoHa, @ - 4vactoTta KonedaHuu
BHELLIHEro MNons.

[ns gaHHOro BewecTsa 1 4aHHOW ANUHbI BOSTHbI MOXHO CYMTaTb, UTO
3HaYeHUA BENNYUH €, M, ® N @, NOCTOSAHHBI. [InsA ra3zoobpasHbix cpen, rae
n~1, cnpaBeasMBoO COOTHOLWLEHNE

(n* =1)(n*+2)=2(n-1)/3. (4)

C yyetom atoro dpopmyny (3) MOXHO NPUBECTU K BUAY

(n-D/p =K, (5)
roe p - NNOTHOCTb Uccneayemon razoobpasHon cpeapl; K — KoHcTaHTa. U3
NOSTyd4EHHOrO BbIPaXXeHUsl, N3BECTHOro kKak ¢hopmyna [nagcrtoHa-Leunna,
cnepyet

n-1=Kp,;
dn=Kdp".

C y4yeToM nomnyYeHHbIX 3aBUCMMOCTEN MOXHO 3anucaTb BblpaXkeHue
AN NpUpaLLeHns NNOTHOCTU Ap” B BUAe

. A 1-p1+23AD" /1y 2,3(D, — D)

6
8Kh z./p (2,3AD" /)" y ©)

Ap
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roe Dl- onTn4yeckad NNOTHOCTb no4vyepHeHunA Ha y4vyacTke

NHTEepdEepPEHUNOHHOrO NMons, rae npou3oLWsio M3MEHEHNE MHTEHCUBHOCTU
3a cyeT npupaLLeHnst NIOTHOCTMW.

B cooTHoweHun (6) 3HaveHna BenuuuH A,K,h,p WN3BECTHbI,
AD",D,,D,,y onpepenstoTca M3 3KcnepumeHTa. ABCOMIOTHbIE 3HaYeHUs
MMNOTHOCTU p~ CKNaAbIBAKTCA, KaK YyXKe roBopunock, U3 p, n Ap . Takum

obpasom NpoBOAUTCA pacmdposka NHTepdeporpamm npwu
doTomeTpudeckom cnocobe nx obpadboTku.

Ecnn pacwumdpoBka BbINOMHAETCA reOMETPUYECKMM CMOCOBOM, TO
NNOTHOCTb ONpeaensieTcs U3 COOTHOLLEHNS

P =pit s, (7)
roe K — noctosiHHass [nagctoHa; S — cMmelleHne B JOndX MONochl,
3amepsieMoe Ha UHTepdeporpamme.

Mpn n3yyeHn ocecMMMETPUYHbLIX HEOAHOPOLHOCTEN M3MepsieMas
BENMYMHA  M3MEHEeHMsI  pPasHOCTM  xoda  4BnsfeTcs  pesynbTaTtoMm
BO34ENCTBNA Ha CBETOBOM flyd BCEX TOYEK HEOAHOPOAHOCTU, NEXalLnX Ha
nyTn nyda.

PaccmoTpuM ocecMMMETPUYHY0 HEOL4HOPOOHOCTb C paguycoMm f,
pacrnonoXeHHYI0 MeXay 3epkanamm MHOrokaHanbHOro uHTepdgepomeTpa.
Ecnn nokasatenb npenomMmneHuss HeOOHOPOAHOCTM OTNuYaeTcs  OT

3HaA4YeHUn4A no B HeBO3MyLL|,eHHOIZ cpene, 10
AS =(4z12) [(n—n,)dx, (8)

roe  dx  BblpaXaeTcsl 4yepe3d  TeKywyl pagunanbHylo  KoopAauHaTy
HeOQHOPOAHOCTM B BUae
2rdr

dx=—-—-—"— 9
X (rZ _ y2)1/2 ( )
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3aBUCUMOCTb, CBA3blBalOWlad W3MEHeHWe pasHocTm a3 cC
ONTMYECKOM MSIOTHOCTBID MOYEPHEHUS (POTOMMNEHKM W NapaMeTpamu

nHTepdepomeTpa, UMeeT Bua

23(D_ —-D,)
1+ max 0
213(Dy _DO)l_p[ 7/

Ao = :
4 2\/; (23@)1/2
v

(10)

[Mocne HecnoxHbiX npeobpasoBaHuii K3 BblpaxeHun (9) u (10)

nonyyaem
i I(P Po)';ir ’ (11)
roe
o 2807l
n= : (12)

3 [14+23Pm ~Poyq_ )
V4

PasHOCTb Mexay MMOTHOCTLID B HEKOTOPOM TOYKE uccrenyemMomn

HEOAHOPOAHOCTU p U 3HaYeHnem p, B obnactn 6e3 HeoaHOPOAHOCTK

L s A L(D, — D,)rdr
Py~ Fo= K it dr (r*—r?)"?

(13)

roe r=ylr,r=r/r, .

BeipaxeHue (13) aBnsetca npeobpasoBaHnem Abenst OTHOCUTENBHO
MCKOMOW BENWYMHbI p —p,; OHO MpeacTaBnsieT coboil peLleHve
ypaBHeHus (11).

B obwem cnyyae peweHne ypaBHeHus1 (11) BO3MOXHO Nub Npu
YCIOBUM BHECEHUS KaKuUX-NMBo npeanosiokKeHUn OTHOCUTENBbHO 3aKoHa

namereHua D, — D, unmn p, — p,. Llenbiii pag pacyeTHbIX METOA0B OCHOBaH

Ha annpokcumauun GYHKUUK, MOAnexallen onpeaeneHuo. Hanpumep,
meTon LapavHa npegnonaraeT  NOCTOSIHCTBO — 9KCMEPUMEHTarbHOM

(PYHKUMM BHYTPM KOMbLEBLIX 30H, Ha KOTOpble pa3bMBaeTcs cedeHue
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OCECUMMETPUYHOMN HeopdHopogHocTW. [pyrom MeTod OCHOBaH Ha

annpokcMMaumm YHKUMN p, — p, B KaXKOOW 30HE NUHENHON yHKuMW. B

meToge JlMxywmHa, npeaHasHa4YeHHOM [Ans  onpeaeneHvus  nonen
NIIOTHOCTU OCECUMMETPUSIHbIX CBEPX3BYKOBbIX NMOTOKOB rasa,
aKCnepuMeHTanbHas QYyHKUMS NpeactaBnsieTcs B BuMAE  CYyMMbI

A(L-1%)"?+B(r), rae A — HekoTopas MOCTOAHHaaA BenuuunHa; B(T)-

nraBHO naMeHsoWwaacs pyHkuma. Annpokcumauus JinxywmnHa yumtoliBaeT
BNIMSIHNE CKayka YNNOTHEHUS KOIPPULMEHTOM A U UBMEHEHUE MIOTHOCTH
3a YyOapHOW BOJSIHOW, KOTOpOe CuYMTaeTcA [AOCTaTO4YHO MJSiaBHbIM,
kKoappmumeHtom B. [locrne wuHTerpypoBaHMa  UCKOMas  PYHKUUA
BblpaXaeTcs B BUAE CyMMbl NPOM3BEAEHM 3HAYEHNIN IKCEPUMEHTANBHON
YHKUMM B TrPaHUYHbLIX TOYKaX 30H Ha HEKOTopble MOCTOAHHbIE
KO3 PULMEHTBI.

[JOCTOMHCTBOM MeToda SABMISETCHA 3aBUMCUMOCTb pacnpeferieHuns
CMELLUEHNS MOMOC W  MAOTHOCTU HENOCPeACTBEHHO OT  paguyca
OCECUMMETPUYHON HEOOHOPOOHOCTU, a TakKkKe YOOBNeTBOpUTENbHOE
coBnageHne pacyeTHbIX N 3KCNEepPUMEHTarbHbIX pe3ySibTaToB 4SS KpanHUX
30H OCECMMMETPUYHON HeodHopoaHOoCTW. Ho 9ToT MeTon BecbMma
TPYOOEMOK M B 00MnacTv CWMbHbIX FPagueHToOB MAOTHOCTU He Bcerga
yOOBMETBOPUTESIbHO annpoOKCUMUPYET WCKOMYK QYHKUMIO( Aaxe npu
pa3breHnn cevyeHnss HeOQHOPOAHOCTM Ha 60sbLIOEe YNCAO 30H, HanpuUMep
npu N=50). bonee ToYHyO annNpPoOKCUMALMIO MOXHO MOSYYUTb MPU 3aMeHe

NCKOMOW (PYHKLMN HEKOTOPOU KBadpaTUYHOW, UMELOLLEN BUA ajr2 +b,;F +c,
rae koadppuumeHTol a;,b;,c Ana kaxgou j-OM 30HbI BblpaXkaeTcsl yepes

3Ha4YeHnA B rpaHN4YHbIX TOYKaXx 30HbI.
ﬂ,aﬂbHeVILIJI/IM ycoBepLleHCTBOBaHNEM pac4eTHbIX MeToanoB
onpepgeneHna napamMeTpoB OCGCVIMMeTpI/I‘-IHOVI HEOOHOPOOAHOCTN ABUIACb

metoanka B. A. EmenbsHoBa. Ee rnaBHbIM OTNMYMEM HABMNSAETCA
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anddepeHUMpoBaHme no  NPUGNMKEHHO BbIYUCIIEHHOTO U3 YpPaBHEHUS

(13) nHTerpana:

. +(D-D,)rdr
4 (Y)Zjﬁ (14)
OTO OKasblBaeTCs BO3MOXHbIM Bnarogapsa Tomy, 4to doyHkuma (14)

bonee rnagkasi, Yem YyHKUUSA D, -D,. [MogobHbIN Npuem npmBOAUT K

MOBbILLEHNIO TOYHOCTN pac4eTHOro MeToaa.
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