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B MaTeMaTHKe HMeeTCH Knacc HeKoppeKTHO nocTaBneHHbIX aanaq, CBH

aaHHb!X C BOCCTaHOBneHHeM BXOllHOI'O Boaneli:CTBHH no peaynhTaTaM H3Mepe

HHll Ha BbIXOlle nnHell:HhIX, HHBapnaHTHbIX BO BpeMeHn CHCTeM. PerneHne 3THX 

aanaq cTaHOBHTCH soaMO)KHhIM nocne perymrpnaaunn, csonmuell:csr, HanpnMep, 

K BBelleHHIO nononHHTenbHbIX ycnosnll:. M e)KllY TeM ycnellIHbie 3KCnepnMeHTbl 

no vnvqrneHHIO KaqecTBa nao6pa)KeHnll: c n0Momh10 o6paTHoro ronorpaqinqecKo

ro qinnhTpa I 1 /' a T8K)Ke co6CTBeHHblll: onbIT aBTOpOB no o6paTHOll: qJHnbTpa

UHH B cneKTPOCKonnn nOK83b!B8IOT, 'ITO paapa6oTaHHb!ll: MaTeMaTHKaMH Knacc 

HeKoppeKTHO nocTaB.rieHHhIX, aanaq no KaKoll:-To npn'IHHe He BCTpeqaeTCH B 3THX 

3KCnepnMeHTax. B llaHHOM coo6meHHH naeTCH qiopMynnpoBKa llOCTaTO'IHOI'O 

ycnoBHH, np!I BblllOnHeHHH KOTOpOl'O HeKoppeKTHO nocTaBneHHble aanaqn nell:cT

BHTenhHO He Mo!'yT B03HHKHYTh B onTnKe n cneKTpocKonnn, IToKaaaHo, 'ITO 

aTH ycnosnsr nccnenosaTenh-3KcnepnMeHTaTop aBTOMaTH'IeCKH peannayeT 6na

ronapsr cTpeMneHn10 nony'IHTh B xone aKcnepnMeHTa xoTsr 6b1 He6onhrny10 na-

6b1To'IHOCTh nonyqaeMh!X llBHHhIX. 

Cuaqana qiopMynnpyeTcsr aanaqa o6paTHoll: qinnhTpaunn 191 n MeToll pe

rynsrp11aaun11 A.H. TnxoHoBa 12- 31• 3aTeM nanaraeTcsr qiypbe-anropnTM peann

aaunn o6paTHoll: qinnhTpaunn. OTMetiaeTcsr, 'ITO Kpnsasr paaperna10mell: cnoco6-

HOCTH np116opa H ypoBeHb rnyMOB orpaHH'IHB8IOT nonHOe 'IHCno HeaaBHCHMb!X 

napaMeTpOB, KOTOpbie MOI'yT 6b!Tb yCTOll:'IHBO onpeneneHbl 6ea K8KHx-nn6o 

nononHHTenhHb!X ycnOBHll:, 3anaqa BOCCT8HOBneHHH cneKTpa qiopMynnpyeTCSI 

B TepMHHOX 3HepreTnqecKHX 'IBCTOT, llell:CTBHe anropHTMa nnnIOCTpnpyeTcsr 

npnMepoM. llanee HBXOllHTCH llOCTaTO'IHOe ycnosne KoppeKTHOll: nocTaHOBKH 
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aanaqu. OTnH'IHTenbHoii qepTofi paapa6oTaHHoro npHMoro anropHTMa BoccTa

HoBneHHH cneKTpa HBn.11eTcH npenenbHoe 6hICTponeiicTBHe 6ea noTepu aeaa

BHCIIMbIX K0MnoHeHT umpopMaUHH O cneKTpe H 6ea pacnmpeHHH Kopunopa, 
• BHyTpu KoToporo pacnonaraeTcH reaepanbHa.11 cpen1rn.11 KpnBaH • 

§2 

3anaqa B0CCT8H0BneHHH cneKTpa no peaynbT8T8M H3MepeHHii, nonyqeH

Hb!X C noM0lllblO cneKTpanbHoro npu6opa C H3BeCTHb!MH xapaKTepHCTHKaMH, 

OTH0CHTCH K Knaccy TaK H83b!B8eMblX HeKoppeKTH0 nocTaBneHHb!X o6paTHb!X 

aanaq MaTeMaTH'l9CK0ii !pH3HKH. CMbICn TepMHHa "HeKoppeKTHbiii" aaKmoqaeTCH 

B TOM, 'ITO C8MbJe' He6onbIIIHe H3M9H9HHH B Bb!X0nHoM CIIrHane npHBon.HT K 

aeorpaauqeHHo 6onbIIIIIM Bapnaun.11M Bo BxonaoM cnraane I 41. 3Ta TpynaocTb 

HBnHeTCH ecTeCTB9HH0ii, ecnn yqecTb, 'ITO pe'Ib nneT 06 o6pall!eHHH npnqnH

Ho-cnencTB9HH0H CB.H3H, T.e. 06 0Tb!CK8Hllll HenaBeCTHblX npll'IIIH no H3BeCT

Hb!M cnencTBHHM. A.H. THXOHOB paapa6oTan MeT0nhI perynHpliaaunn pell!eHHH 

HeKoppeKTH0 nocTaBneHHhIX aanaq 1 2,3 ,51 • Cornacao onHoMy na sTnx MeTo

noB BB0nHT HeK0T0poe ceMeiiCTBO K0ppeKTHO nocTaBneHHbIX aanaq, aaBHCH

lllHX oT napaMeTpa peryn.11pnaaunn a .- ITocnenHnii o6nanaeT TeM cBoiicTBOM, 

'ITO npn a ➔ 0 H npH onHoBpeMeHH0M CTpeMneHIIll K Hyn10 norpeIIIH0CTeii 

HaMepeanfi pemeHne KoppeKTHoii aanaqn cTpeMHTCH K peIIIeHnro ncxonaoii ae

KoppeKTHoii aanaqn. llpyroil: MeTon pemeun.11 aeKoppeKTHhIX aanaq B TepMnaax 

MaTeMaTnqeCK0H CTaTHCTllKll nano*eH B 161 • 

ITocTaHOBKa aana'IH, npHHHTaH B naHH0M coo6meHHH, CKopee neTepMll

HllCTCKaH, 'leM CT8THCTll'leCKaH, X0TH CTpyKTypa IIIYM0B xapaKTepnayeTcH M0-

nenb!O annnTHBaoro KBaan6enoro myMa. Ecnn npHHHTb Bo BHnMaaue n11cKpeT

Hhlif xapaKTep nacpopMau11n, BBonnMoif B 3BM, n ncnonbaoBaTb nocnenaue noc

Tnmean.11 Teopnu naipopMaunn 1101 , To aanaqy o6paTaoii ipnnbTpaunn ynaeTcH 

cipopMynnpoaaTb B TepMHHax K0H9'1H0ro 'IHCna HeaaBHCHMb!X cTeneaeif CB060-

nh1 naipopMaunn, conepmameiic.11 B peaynhTaTax onb1Ta. ITocne sToro caMa aa

naqa o6paTHOH !pHnbTpaunn CT8HOBllTCH anre6paH'leCKOH, ll B 9TOM cnyqae 

nocTaT0'IH0 Bblfi0nHHTb nBa ycnoBHSI: 'IHCno H9H3B9CTHb!X nonmHo 6b!Tb He 

6onbme 'IHCna BBeneHHblX napaMeTpoB, a neTepMUHaHT anre6pa1I'leCKOH CIICTe

Mb! uHrne ue non*eH o6pamaTbCSI B Hynh. 
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9cEJ 

Pnc. 1. CxeMa nirnetlaotl cncTeMhI. f ( E) -BXDLIHDtl cnraan, g (E) - anna
paTHaH q>yHKllllH CllCTeMhI, r ( E) - DTKnHK CllCTeMbl Ha BXDLIHDtl Cllf'Han f ( E). 
r ( E ) = f (E) @ g ( E ). 

§ 3 

PaccMOTpllM nnHeliHYIO CllCTeMy ( pnc. 1). CBOHCTBa KOTopoli He M0H.HIOT

C.H BO BpeMeHn. OTKnllK TaKoli CllCT0Mbl r( E) Ha BXOllHOH cnrHan f ( E) orr

peaen.11eTc.H KaK caMllM BXO/lHb!M cnrHanoM, TaK ll CBOHCTBaMn CllCTeMbI, KO

TOpbie orrncbIBamcH arrrrapaTHoti <fiyHKuneli g ( E) • CooTHoIIIeHne MelKllY f ( E), 

g ( E) ll r( E) Bb!pa)Ka0TC.H llHTerpanbHbIM ypaBH9HlleM <l>pearonbMa 1-ro 

pO/ll:1 C paaHOCTHb!M .H/lpOM : 

r(E) =f f(E')g(E -E')dE'. ( 1) 

B T9XHllK9 CB.H3ll ll Teopnn HH<fiopMaUHH 3TO ypasaeane Ha3bIBa9TC.H ypaBHe

/ 11/ 
HHeM cBepTKH • 

r(E) = f (E) €)g(E). ( 2) 

Cnraan B BHll9 arrrrapaTHOll: <fiyHKUHH g ( E) IlO.HBn.HeTC.H Ha Bb!XOll9 crreKTpanb

HOI"O rrpn6opa, ecnn crreKTp COCTOHT H3 OllHHOqHoli 6eCKOHeqHo Y3KOH nllHllH 

c aHeprneli 

( 3) 

Me)KJly TeM aa)Ke anH TaKoro rrpocToro crreKTpa perneHne ypaBHeHn.11 

( 1) HBnHeTC.H HeKoppeKTHbIM. A HM9HHO, H3-38 cr.na)KllBalOmero /l9HCTBH.H 

arrrrapaTHOti q>yHKUHH Hanuque /l8)K9 ManbIX ornn6oK B q>yHKUHH r(E) MO)K9T .. 
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rrpHBeCTH K HeBepH0My perneHHro. HMeHHO nnH perneHHH T8KHM o6pa30M rroc

TaBneHHhIX aana'I 6bmH paapa6oT8Hbl MeT0Ubl perynHpH38UHII 12-31, HeKoppeKT

H0 rrocTaBneHHYID aana'Iy paccMaTpHBaroT KaK s¢¢eKTHBHo ,Henoorrpeneneaayro. 
• 

3aTeM sTy aanaqy noorrpenenHroT. 3necb ncrronbsyroT 'pasnH'IHhie MeT0UhJ, Ka;>K-

UhIH H3 K0T0pb!X CBH38H ¢aKTH'IeCKH C BBeneHHeM B ycnoBHe 38U8'IH H61f0T0-

pon arrpH0pH0H HH¢opMaUHH 06 HCK0M0M perneHHH. PasnH'IH8H ¢opMa 3T0H arr

pHopH0H HH¢opM8UllH rrpHB0UHT K pa3nH'!HhlM MeTonaM perynHpll38Ullll, O5ner

'IeHHe perneHHH o6paTHofi aana'IH B crreKTpocKorrnn, orrTnKe n ronorpa¢nn noc

THraeTCH 6naronapH UBYM ¢aKTaM: a} K8K rrpaBHno, H3BeCTeH xapaKTep 

rnyMOB, 6) caMa CHCTeMa HBnHeTCH rraccHBHOH, T.e. Kos<p¢HuHeHT ycH

neHHH rrpH nro5b!X 3HepreTH'I6CKHX 'I8CTOT8X M6Hbllie enHHHUhl. O6a 3TH ¢aKTO

pa IT03BOnHIDT c¢opMynHpOB8Tb aana'Iy B paMK8X KOHe'!Horo 'IHCna HesaBHCH

MblX HH¢opMaUHOHHhIX CTerreHfi CBo6onhJ, 

§ 4 

anropHTMa ¢ypbe perneHHH 06-CHa'!ana H8IlOMHHM cymHOCTb 

paTHOH aana'IH B crreKTpOCKOilHH rrpn cnenyromHx nononHHTenbHhJX 

ycnoBHHx. Bo-nepBhJX, Bb16paHa Monenb KBaaI16enoro annHTHBHoro rnyMa. 

Bo-BTOpb!X, npennonaraeTCH, 'ITO B HCKOM0M crreKTpe conep)K8TCH npeHMy

mecTBeHH0 HH3Kile 3HepreTH'leCKHe 'I8CT0Tb! II nHllib He6onblli8H 'I8CTb ero 

rronanaeT B o6naCTb Bb!COKIIX sHepreTH'!eCKHX '!8CT0T. HaKOHeu, rronHaH nnc

rrepcHH H3MepeHHofi KpHB0fi paapernaromefi crroco6HocTn cneKTpoMeTpa MeHbrne, 

'!eM nonHaH nncnepCHH H3MepeHHoro crreKTpa. 

3KcrrepnMeHTanbHO H3MepeHHoe cneKTpanbHoe pacnpeneneHHe, KpHBaH 

paapernaromefi cnoco5HOCTH II HCKOMb!H cneKTp CBH38Hhl IIHTerpanbHh!M COOT

HOllieHHeM ( 1). JlnH Toro 'IT05bJ pernHTb 3TO ypaBHeHHe B HneanbHOM cny'!ae 

OTCyTCTBIIH rnyMOB H noMex, paanO)KIIM ¢YHKUHH T ( E) ' g (E) II f ( E) no 

CHCTeMe opToroHanbHb!X ¢yHKUHH 191• Torna ypaBHeHne cBepTKII (2) B npen

CTaBneHHH 3HepreTH'IeCKHX 'I8CTOT aarrnrneTCH B BHne npoH3BeneHHH 

R(w) =F(w) G(w), ( 4) 

rne R ( w ) , F ( w ) n G ( w ) -¢ypbe-o6pa3bI ¢yHKUHfi r( E) , f ( E) H g ( E) 

CO0TBeTCTBeHHO, HarrpHMep, 
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-i<uE 
R ( <u) = J r ( E) e dE, (5) 

rne <u -"aaepreTl:l'leCKaH "l:aCTOTa", Tenepb 3anaqa HaXO)KJl0HHH F ( <u) CBO

nnTCH K onepaunn neneHnH: 

F(w) 
'R ( (u) 

'G ( <u) 
( 6) 

HcKOMblil: cneKTp HaxonHTCSI nyTeM o6paTHOI'O npeo6pa30B8HHSI <t>ypbe: 

1 i<uE 
f ( E) = - f F ( <u ) e dw • 

277 
( 7) 

I 't 

PHC, 2. TTpHMep cr,na)KHBaHHSI CHrHana B cneKTpOMeTpe: a)-Bxoi::rnoa_ 

CHI'HB.11 f (N) ,6)- annapaTHBH 4>YHKUHH CHCT0Mbl g ('N) , B)-oTK-
.11HI<: CHCT8Mbl - if>yHKUHSI r (N ) • 

Ha pnc,2 n 3 npnaenea npnMep, nnmocTpnpyJOrunil: npHMoil: npouecc crna)KHBaHHH 

B cneKTpoMeTpe ll ObpaTHblil npouecc BOCCT8HOBneHHH cneKTpa. l1CXO)lHblfi 

cneKTp COCTOHT ll3 nayx oecKOHe"l:HO yaKHX cneKTpanbHblX nHHHil: (pnc. 2a), 

a KpHBaH paapemaJOrueil: cnocooaocTn cneKTpoMeTpa nMeeT Bnn TpeyronhHoro 

HMnynbca ( pnc. 26). PeaynbT8Tbi 9KCnepHM8HTanbHblX ll3MepeHnil: Ha T8KOM 

cneKTpoMeTpe npnaeneHbI Ha pnc. 2a, ITo ycnoBnJO, myMbI a aToM npnMepe 

OTCyTCTBYIOT, Ha pnc. 3 npencTaBneHbl nefiCTBHTenbHaH ll MHHMaH "l:8CTH "l:aCT

HOI'O ( 6) oT neneHnH cpypbe-06pa3a R( <u) aa cpypbe-oopaa 'G ( <u ) , a TaK

)Ke peaynhTaTbI_ oopaTaoro npeoopaaoaaanH ¢ypbe, 3necb nocTnraeTCH nonaoe 

H TO"l:Hoe BOCCT8HOBneane HCKOMoro cneKTpa. 

.. 
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11.i r.f I 

1 2 

... ~ ~ ,. 0 

Cl s I 
PHc. 3. <l>ypbe-o5paa OTH01118HHSI RI 'G : a) - AeilcTBHTenbHSSI, 5) - MHHMSSI 
KOMITOH8HTbl <pypbe-o5paaa;, B) - CHI'Han f ' BOCCTSHOBneHHblil C noMOlllbIO 06-

paTHOI'O npeo6pa30BSHHSI <l>ypbe no OT.1101118.IIHIO R/'G ; 

J,,-,J 

LS 

,/'I 

lO 

0.5 

0 ¢J -I • ., , ..... , N 

so 100 

PHCo 4. CrnalKHBS.IIHe Ay5neT.IIOI'O cneKTpa. Cnno111aasi KpHBSSI - HCTH.IIHhlil 
cneKTP B BHAe ny6neTa, cocTDl!IUero Ha AByx rayccHa.HoB, Toqeqaasi KpHBasi 
npH6op.11asi ¢YHKUHH B BHAe CH.llrneTHOI'O raycca. KpHBasi, 06oaaaqea.11asi KpeCTH
KSMH, - peaynbTaT CBepTKH HCTHH.IIOI'O cneKTpa C annapaT.1101! 'PY.IIKUHeil. 
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a) 6) 

Pnc. 5. IleficTBHTenbHalI a) n MHHMalI 6) 'lac TH cooTH0IIIeHHlI R ( (,J) I 'G ( (,J) , 
rne 'R ( (,J) H 'G ( (,J ) -q>ypbe-o6pa3bl r ( E) H I! ( E) ( pnc. 4) C00TB8TCTB8HH0. 

O6nacTb qacToT I (,J I > 24 lIBnsieTClI HeHHq>opMauno1rnoA. 

Tenepb 6onee cno)KHbIH cnyqafi. Ha pnc. 4 AaH HCXOilHbIH cneKTp. Ha 

pnc. 5a Ir 5B npHB01l0Hbl il0HCTBHTenhHaSI Ir MHHMaSI 'I8CTH cpyHKIIHH R ( (,J)/'G(w). 

B o6nacTH BbICOKHX aHepreTnqecKHX qacToT ( I (,JI > 24) nocne "cnoKofiHotl" 

061TstCTH IlOSIBnSieTCSI cnyqatiHbIH qacTOKon, SIBnSIIOII(HHCSI "rnyMOM" HeonpeAe

neHHOCTH AeneHHSI THila Hynb Ha Hynb. B o6naCTH Bb!COKHX aHepreTH'!eCKHX 

'!aCTOT 3Ha'!eHHSI R ( w) H 'G ( w) BeCbMa ManbI. 0 TOM, 'ITO 3TOT '!aCTOKOn 

SIBnsreTCSI "ruyMOM" HeonpeAeneHHOCTH AeneHHSI THila Hynb Ha Hynh, CBHAe

TenbCTByeT TO, 'ITO 3il0Cb He Ha6nroAaeTCSI ecTeCTB0HHblX CBOHCTB CHMMeT

pnfi, KOTOpbIMH o6naAaeT ~ypbe-o5paa AeHCTBHTenhH03Ha'IHOH ~YHKUHH. Ha

IlOMHHM, 'ITO il0HCTBHTenbHaSI 'IBCTb ~ypbe-o6pa3a ll0HCTBHTenbl!03Ha'IHOll ~YHK-

IIHH CHMMeTpll'!l!a OTHOCHTenbHO uyneBOH 3HepreTH'I0CKOll qacTOTbI, a MHHMasr 'JaCTb 
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¢ypbe-o6paaa 3TOfi ¢yHKUHH - aHTHCHMMeTpHqHa OTHOCHTenbHO TOfi )Ke TOqKH, 

113 pHC, 5 BHJlHO, qTo o6naCTb BblCOKHX 3HepreTHqecKHX qaCTOT HHK8KlIMlI 

CBOilCTB8MlI CHMMeTplllI He o6nanaeT, 

' BTopoe cymecTBeHHOe ycnOBHe, KOTOpoe HCllOllb30B8HO B paapa6oTaHHOM 

anropHTMe, - 3TO ycnoBHe naccHBHOCTH CHCTeMbl, IToCKOllbKY npellMeTOM aa-

6molleHHSI SIBnSieTCSI aHepreTHqeCKHfi cneKTp ClICTeMbI, xapaKTeplI3YIOIUeficSI 

KOHeqHbIM BpeMeHeM ~3Hll, TO qiypbe-o6paa cneKTpa K8K qiyHKUlISI 3Hepre

TllqecKoil qacTOTbI, HnH BpeMeHH, lIMeeT orH68!0llIYIO, KOTopaSI OllHCbIBaeTCSI 

nH6o 3KCllOHeHTOil C llOCTOSIHHblM neKpeMeHTOM pacnana, nH6o, B cnyqae KO

repeHTHoro B38HMOlleilCTBlISI nepeceKa!OIUHXCSI ypoBHeil, OCUHnnSITOpHofi 3KCllO

HeHTOH c 6HeHHSIMH, KaK npaBHno /7/, ¢ypbe-o6paa cneKTpa B aaBHCHMOCTH 

OT 3HepreTHqeCKlIX qaCTOT o6nanaeT xapaKTepHoil 3KCllOHeHTOil pacnana BO 

BpeMeHH, 8 3TOM COCTOlIT CBOilCTBO naCClIBHOCTlI cneKTpa, qTO KacaeTCSI 

cneKTpoMeTpa K8K npH6opa Ha6n101leHHSI, TO OH T8K)Ke SIBnSieTCSI naCClIBHOil 

ClICTeMofi. OTC!Oll8 cnenyeT Bb!BOll, qTo peanbHbie reHepaUHH B o6naCTH Bb!CO

KHX aHepreTHqecK~x qacToT,nnn, qTo To )Ke, npH 6onbwnx aaaqeHnSix aauep

*eK BO BpeMeHn OTHOCllTenbHO Haqana pacnau~,B03HHKHYTb He MoryT, HHaqe 

I'OBOpSI, o6naCTb BblCOKllX 3HepreTnqecKHX qacTOT, cneuyJOIUaSI aa "cnoKOfiHofi" 

o6naCTblO, He MO)KeT conep)K8Tb HHK8KOH peanbHOH llHqJOpMaUHH 06 HayqaeM0M 

cneKTpe, BcJO o6naCTb aHepreTHqeCKHX qacToT paa6HBaeM Ha llBe o6nacTn: 

lIHqlOpMaUHOHHYIO, ·rne conep)KHTCSI rioneaHaSI HHqJOpMaUHSI O cneKTpe, H 6e3b!H-
/7 / 

¢opMaUHOHHYIO, rne none3HOfi llHqJOpMaunH HeT , 

B ll8HHOM npHMepe (pHC, 5) lIHqJOpMaUllOHH8SI o6naCTb npocTnpaeTCSI He 

nanbwe, qeM I w I rrpe/l• = 24, EcnH orpaanqHTbCSI KDMnoHeHTaMH qiypbe-06-

paaa no I w I ~ 24 BMecTo I w O I = 64, To oKaabIBaeTcSI, qTo ncxonHaSI qiyHK

UlISI f (E) BOCCTaHaBnHBaeTCSI IIO 3TOMy yceqeHHOMY MaccnBy 3HepreTHqe

CKllX qacTOT c OTHOCHTenbHOH ToqaocTblO OKOno 10 -4, 

§ 5 

OnHaKO B peanbHOM 3KCnepnMeHTe rrpncyTCTBYIOT Ollill6Kn ll noMeXH,K0-

T0pb!e H8Kna/lblB8IOTCSI Ha rrone3Hblil ClII'Han. qT06b! yqecTb a#eKTbl OWH60K 

lI noMex, 061,elllIHSieMblX o6IUHM TepMllHOM "wyMbr", 6bma Bb!6paHa Monenb 

KBaaH6enoro annHTHBHoro wyMa, 3To oaaaqaeT, qTo qiypbe-o6paa wyMoB aa-
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nonHSieT Bee aHepreTn'IecKne 'IaCTOTbI n oqeHb MeJlneHHo cna)laeT B o6naCTb 

BbICOKIIX aHepreTn'IeCKIIX 'IaCTOT, 3TO 9KBnBaneHTHO npeJlnono»mHnIO O TOM, 

'ITO aHa'IeHne ornn:6Kn n:aMepeHnfi B JlaHHofi TO'!Ke He aaBncn:T OT aHa'IeHnSI 

ornn6oK B nro6ofi Jlpyrofi, B TOM 'Incne B coceJlHnx TO'IKax, TaKoe npennono

meHne.o'!eHb xoporno peannayeTcSI B onb1Te, ecnn ornn6Ka naMepeHnfi SIBnSieT

CSI cTaTncTn'IeCKofi, CncTeMaTnqecKne ornn6Kn n ornn6Kn, TeCHO cKoppennpo

BaHHbJe Memny TO'IKBMn, BOo6me He Il0Jlll8IOTCSI o6meMy pacCMOTpeHIIIO, HaKo

Heu, B Bb16paHHofi Monenn rnyMa HeSIBHo npennonaraeTcSI, 'ITO Benn:'IHHa ornn:6-

KH H3MepeHnfi He KOppennpyeT co 3Ha'IeHIISIMH caMofi cjiyHKUHH, 3To He COOT

BeTCTByeT nefiCTBHTenbHbIM ycnoBHSIM H3MepeHHSI, T,K,, Hanpn:Mep, CTaTncTn

qecKaSI ornn6Ka onpeJlenSieTcSI 3Ha'IeHneM $yHKun:n, OnHaKo, ecnn Bapnaunn 

HCKOMOii cjlyHKUHH ManbI, TO orpy6neHne, BHOCHMOe npIIHSITOM Monenb!O rnyMOB, 

He3H8'IHTenbHO, 

ITO'ITH IlOCTOSIHCTBO cneKTpa lliYMOB B o6nacTn 9HepreTn'!eCKIIX 

qacTOT Il03BOnSieT npoCTO H8HTH IIHCpOpMaunoHHyIO o6naCTb, B 6e3bIHcjJOpMa

unoHHOH o6naCTH IlOne3Hblli CHI'Han C'IllTaeTCSI paBHblM Hymo, TaKaSI IlOTepSI 

HHcjJOpMBUHH HeHa6emHa B paapa6oTaHHOM anropHTMe, TaK KaK H3Bne'Ib no

ne3HbIH CHI'Han TaM, rne rnyMbl ero nonHOCTblO nepeKpb!BaIOT, HeB03MOmHO 

6ea ncnonb30BBHHSI anpnopHofi nHcjlopMaunn o noneaHoM cnrHane. OTcyTCTBHe 

TaKOH anpnopHOU HHcjiopMBUHH B paapa6oTaHHOM anropHTMe SIBnSieTCSI ero HaH-

6onee cymeCTBeHHOH qepTOH, HMeHHO 9TO o6CTOSITenbCTBO Il03BOnSieT npnnaTb 

anropHTMY BOCCTaHOBneHHSI CTpyKTypy npSIMOI'O anropHTMa, a Bbl'IHCneHn:SI 

Ha 3BM npoBOJlHTb c noMOIUbIO 6bICTpbIX anropHTMOB, 

ITocKonbKY HH$opMaun:SI, ncnonbayeMaSI npn: peweHHH aanaqn:, conepmn:TCSI 

KaK B cjlyHKUHH R ( w ), TaK H B cjiyHKUHII G ( w)' Henb3SI nonycTHTb, 'IT06bI 

R ( w) o6pamanocb B Hynb npn: 6onee BbICOKHX 9HepreTH'I9CKHX 'IaCTOTax, 'IeM 

'G ( w) • ( 'G ( w) CTOHT B 3HaMeHaTene ( 6) ! ) • 0TCIOna BbITeKaeT nocTaTO'I-

Hoe ycnoBHe perneHnSI aanaqn BOCCT8HOBn9HllSI cneKTpa. A llM0HHO: 

w G > ( 8) 
HHcjJ 

G,R 
3necb w ,h aHepreTn:'IeCKHe •racTOTbI Ha rpaHnuax n:HcjlopMaunoHHbIX 06-

IIH'I' 

nacTefi cjiyHKun:ii ·a ( W) H R ( w) COOTB9TCTB9HHO, 
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PHC, 8. 4>ypbe-o6pa3 HCTHHHOro cneKTpa (cnnowHaSI KpHBaSI) H OTKnHKa CHC
T8Mbl r( E) ( nyHKTHpHaSI KpHBaSI). npHBeneHHblX Ha pHC, 4 B OTCyTCTBHe wyMa, 

CToHCHIIM pa6oTy anropl!TMa Ha np11Mepe, Ha p11c, 6 np11BeneH ~ypbe-

o6pas R( (.<)) ~YHKUI!ll OTK/ll!Ka r ( E) cneKTpoMeTpa Ha l!CKOMblH cneKTp 

f ( E ) B OTCyTCTBI!e lllYMOB, CTyHKTI!pHaH Kpl!BaH - ~ypbe-o6pa3 OTK/ll!Ka, 

Cil/IDlllHaH Kpl!BaH - ~ypbe-o6pa3 IICKOMoro cneKTpa, Ha p11c, 7 naH ~ypbe-

o6pa3 R ( Ct) ) -q>yHKUllll r( E ) np11 pa3/lll"IHbIX ypoBHHX ann11Tl!BHb!X lllyMOB, 

B11nHo, 'ITO C yMeHbllleHlleM MOWHOCTII rnyMa llH~OpMaUllOHHaSI 0611aCTb pac

lllllpHeTCH II IlOHB/IHeTCH B03MO»<HOCTb BblHBllTb B cneKTpe 6011ee Me11Ky10 

CTpyKTypy, 

Paspa6oTaHHblH anropllTM 6bm l!CilO/lb30BaH n11H BOCCTaHOBIIeHirn l!CKO

MOro cneKTpa no CBepTKe, llCKa»<eHnol!: wyMaMH ( pllC, 8). Pesy/lbTaT BOCCTa-

12 
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PIie, 7. 4>yphe-o6pa3 OTKnllKB CIICTeMhi r ( E ) ' IICKB)KeH!lbii! 8):U:IIITIIBHbIMII 

rnyMBMII c paan11'11Ib1M oTHornem1eM c11r1iana K myMy S / N • Kp11aasi 1N/S=O, 1, 
Kp1rnasi II N / S = 0,04, Kp11aasi 11/N/ S = 0,02, Kp11aasi IV 'N/S = 0,01, 

HDBneHl!H B yenOBIIHX "nepeKoppeKunft" 
w ump = 14, ITYHKTl!pl!aH Kpl!Basi) 

11 B OITTHManbHbIX yenOBHHX \ W nmp = 8, TO'l0'IH8H Kp1IB8H) np1rneneH Ha 

pne. 9. TaM )Ke naH HeTl!Hllbll! eneKTp ( ennownasi Kpl!BaH) II o603Ha'leH KOpll

nop ow1160K, o6yenoBnenHwx wyMoM, Bee Bhl'IHeneHl!H 6wnn BhlITonHeHhl e no

MDIUblO anropl!TMa 6b1eTporo npeo6pa3QB8HHH <Pypbe 181 no nporpaMMe FFT. 

CneKTp, coeTOHIUHH 113 256 TO'leK, BOCeTaHaBnl!BaeTCH 38 28 eeK BpeMe!rn 

pa60TL1 3BM CDC-1604A, Pe3ynbTBTbI paetJeTa enenyeT paceMaTpHBBTb KaK 

onuo 113 B03MO)KllbIX npn6mI)K0Hllii K neTl!HHOMY eneKTpy. no Mepe Dpl!BJI0'l0-

Hirn nononnnTenhllbIX yenon11ii II npyrnx anpnopnb1X naHl!bIX eTeneab npn6nHll<e

HIIH K HeTHIIJIOMy eneKTpy 6yneT yny'llllBTbeH, 

On11aKo, oqeBnnHo, 'ITO nee rroeneny10m11e rrp116nn:>KeH11n 6ynyT nemaTb 

B rrpenenax KDpnnopa ow1160K, llinpnna aToro Kopnnopa onpenensieTe.11 Mom

"'· 
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P11c. 8. 4>ypbe-o6pa3 OTKnHKa, IICK8lKSHHOI'O aAAIITIIBHbIMII myMaMH. CTpenKoil: 

noKa3aHa rpaH11ua IIH~OpMaUIIOHHOll oonaCTII. 

H0CTb!O rnyMoB, 3H8'I9HHe K0T0pofi onH03H8'IHO HaxonHTCSJ C 110M0!Ub!O pa3-

pa6oTanaoro anropHTMa. 

'i'· 
3aKnroqenHe 

Pa3pa60TaH 6bICTpb!H anropHTM B0CCTaHoBneHHSJ HCK0Moro Cl19KTpa 110 

pe3ynbTaTaM Cl19KTp0MeTpH'IeCKHX ll3Mepennil H 110 KpHB0H pa3perna!O!ll9H crro

co6HOCTll c11eKTpoMeTpa c 11pHBne1IeHneM Monem1 annHTIIBHoro KBa3I16enoro 

rnyMa. AnropHTM o6xOAHT npo6neMy neKoppeKTH0CTH H ne ucnonb3yeT arrp11-

opaoil HncpopMaUllll 0 CTpyKType llCK0M0ro cneKTpa. IlocTaTO'IHOe ycnoBlle 

opeKTH0CTII anropl!TMa o6paTHOli cjJ11nbTpau11u CB0AHTCH K T0My, 'IT06b! Ill!-
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~DPM8UHDHH8H o6nacTh KpHBOH pa3pemaromeft crroco6HDCTll CIT8KTpOM8Tpa npo

CTHpanacb AO 6onee BhlCOKHX 3HepreTnqecKHX .qacTOT, qeM HH~OpM8UHOHH8H 

o6naCTh pe3ynhT8TDB ll3M8p8Hllll CaMoro cneKTpa. 
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