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BBEJIEHHE 

rlpHM.eHeHMe tl)ypt:te-anrOpHTMa AJ1A o6pa60TKH 3KCnep.HM8HTaSlbHbiX 

cneKTpolt He HOBoll-61,.11 yKa3aHHWX pa6oTaX MH<f)opMa~HJI 0 CTp)<KTY" 

pe cneKTpa n011y4anac~ nYTeM aHaJ1-K3a ero <!Jyp&e-o6paaa c npH-

ane4eHHeM... ABHHblX 0. (£)y-HK4HH npK6opHOro ,YIU*tpe·HHR-,._ H3MepeHMOH 

B He3HHCHMOM 3KCnepttMeHTe. flpeKMyUleCTBO 4Jyp&e-anrOpl-t.TMa HaA 

TP3AHL\HOHHWMH crloc06aMH o6pci6o:TKK cneKT.poa saKnKNaeTCR a aoa

MO*HOCTM o6pa60TKH 6ea npKBSle4eHHR anpHOpHOA KH¢QpM~HH 0 

cnetc:Tpe_, B HCKJll04eHHH 34J(ll.eKTa npH.60p-HOi0 )'.u.tKpeHHR, B YCTPBHe

HHM HeM3BeCTHOro.nnaBHOrO $0Ha. 

0AH8KO 8. peanb~X ycno&HRX HBAe*HaR KH¢QpM~HA 0 $YHKL\HH 

npM60~HGrO Y$HpeHHA, KaK npaaKnO, OTCyTCTBYeT, M 3TO 38TPYA

HReT npHMeHeHHe KSt3CCH\feCt<OrO ~)"pbe-_anrop-MTMCI AltR 3H21-Jntaa 

CT.pyKTypbt Hepaa,qeneHHWX pe30HaHCOB. KpOMe TOtO t • KflBCCH.LieC

KOM ~ypbe-anropHTMe CflO*HO onpeAell~Tb 6nH3KHe WMpHH~ peaoHaH

COB /3~. 

C ~eilbC YCTpaHeHHR yKa3a~HWX HeAOCTBTKOB fiNn pa3pa60TBH 

HoawH. aaPHaHT ¢1ypbe-anropHTMa, HsnaraeMwK a cTaTbe. 

OnHCAHHE AflfOPHTMA 

Cy~HOCTb anropHTMa npoAeMoHCTPKPYeM Ha MOAenH HepaSAeneH

HOro A)'5neTa HeKorepeH-THWx pe3oHaHCOB c 3HeprK-RMH E 1,E 2 WHPH

H8MH r t,_r 2 H OTHOCHTenbHbiMH BK!laAaMH a 1• 3 2. flnoTHOCTb pacnpe

AeneHHA ~) OnHCW&aeTCR ~OpMynoH 

r/2 rE/2 
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rAe W- 3Heprent46CKBA 48CTOTa, lo1MeKJfl4aR pa3MepHOCTb BpeMeHH. 

Lieu! 
EcnH j' (ru) YMHO»<HTb Ha ~YHKL\_HKJ e e c napaMeTpOM r .YAOBJleTBo-

PRIO~M YCilOBHKJ O<r< r 1,2, TO CTpyKTypa 4!ypbe-o6pa3a He H3Me• 

HlootTCR, a 6yAeT COOTB6TCTBOBaTb Wlo1pHHaM. r 1
-r,r2

-r np~ T6X )1(6 

3HeprHRX K BKnaAax peaoHaHcos. 04eHKa cneKTpa t(E),nony~eHHaR 

o6paTHbiM ~ypbe·npeo6paaosaHKeM <IIYHKLIKK !'.lwl , ablpalKaeTcft 

<!IOPMY110H :f(.,}e 2 
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Ha p~c. 1 noKaaaH HcXOAHbn1 cneKTP f(E) np1-1 E 1=1 ,225 rae, E 2 = 
=;_1,G50 r3B, f' 1~f'2 ~0,6 r3B, a 1~0,3, a2 ~0,15 H AaHa ero o~eHKa 
f(E), OOJ1y4eHHaR npH r =0,375 raB H J.1HTepnOJ11o1POBaHHaR Ha _4eTblpe 

T04KH B OTC4eTHOM HHTepsane. Ha pHC. 2 npHse,qeHbl Ae~CTBHTeJlb-
f' 

Hble 4aCTH ·~(w) H :f(w)e -g[wf, MOAYilHpy!OUlHe BbiCOKy!O 4aCTOTY 
LE =·13' 5 raB. Ha . PHC. 26 6onee LleTKO, 4eM Ha PYIC 0 2a' BHAHbl 
HJ..13K04acTOTHble OCqHJ1J1R~HH, COOTBeTCTBY~~He AY6JleTHOH- CTPYKTy• 
pe. Haa.t6onee HarnR.QHO oco6eHHOCTH cneKTpa npo.FtsnRIOTcR a Ol.leH
Ke f(E),r,qe KoMnOHeHTbl ,qy6hera oKaaanHCb paa,qeneHHbiMH 6naro,qa
PR YMeHbWeHH~ HX WHpHH. ~3 Ol.leHKH cneKTpa Ha pHc.l HenOcpe,q
CTSeHHO HaXO,QHM WHpHHbl cneKTpaJlbHbiX JlHHH~:Tl-J' =0,225 faB, 
r~r=0,225 faB, a 00 HHM H napaMeTpy r - WHPHHbl KOMOOHeHT He
pa3,QeJleHHOro AY~JleTa r 1.2=0 ,600 r3B' a TaK>Ke 3HeprHH E 1' E 2 J.1 
BKnaA~ a1,a 2 • Ha~AeHH~e napaMeTp~ coanaAa~T c MOAenbH~MH. 

PeanbH~e cneKTp~ f(E) MO>KHO paccMaTPHB8Tb KaK CaepTKY HCTHH
HOrO cneKTpa f~E),coAepma~ero peaoHaHc~, ~ ~YHK~~~ npH60pHo
ro YWHpeHHR g(!!:) 

f.(E) = f (E)<> g(E) • 

8 48CTOTHOM npeACtaB11eHH~ 3"TO~ -MOAe11H OTBe4aeT COOTHOWeHHe 
¢laKTOPH3a~H~ 

:f(w) ~ :f 0 (w) • G(w), /5/ 
rAe :f(w), :J'0(w); G(.,) - <Pypbe-o6pa3bl <I>YHK~HH f(E), f 0(E),g(E). Ha 

cooTHoweHHR /5/ BHAHO, 4To yMHo>KeHHe :f(.,)Ha e .!ilwl 3KBHBaJJeHT
Ho YMHO>KeHHIO :f0 (w) Ha Ty >Ke <I>YHK~HIO. TorAa B O~eHKO ~E) Kal!<AaR 
cneKTpanbHaR 11~HHR, COOTBeTCTBy~~aR pe30H8HCY C yMeHbWeHHOH 
~HpHHO~, pa3M~BaeTCR ¢IYHK~He~ ~E).TaKHM o6pa30M, eC11H npOH3Sec

TH noArOHKy OTAellbH~X CneKTP811bH~X 11HHH~ f(E),TO MO>KHO nony4HTb 
CBeAeHHR KaK 0 pe30HaHCe,TaK H 0 HeH3SeCTHO~ ~YHK~HH g(E). 
~·~~~~~-,~~~~ 
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PHc .I. Pe3yJibTaTbi MoAeJIHpyro~x 
pac-qeTOB: Et=1,225 rsB; E2 = 
~1,650 f3B; r 1 ~r 2 ~o,6 r,B; 
a 1 =0 ,3; a2 =0, 15, no.nyqeHHble 
npH [' ~0,375 f3B. 
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7,50 W Poa/fiB) 

/a/ H 

C~~TaA, 4TO ¢YHK~HR npH60pHOrO YWHpeHHR ¢opMHpyeTCR MHOrHMH 

He3aBHCHM~MH ~KTOpaMH, ecTeCTBeHHO npeAnOnOmHTb, 4TO ~)MOm-

HO onHcaTb raycc\.llaHOM g(E) = e -E 
2/a 2 

c nonywHPHHO~ a . faye-

- -a 2<» 2 /4 161 
cHaHOM 6yAeT TaKli<e <!>ypbe-o6paa G(<») =ay2rr· e 

~3 /5/ CileAyeT, 4TO yMeHbWHTb WHpHHy ¢YHK~HH pa3MWTHR MOmHO, 

yMHOli<aR j'(<») Ha "e {3
2
"'

214 (\{31 <\a\).. HoaaR <I>YHK4HR pa3MbiTHR 

g 1 (E) a o4eHKe f(E) nony4aeTCR o6paTHbtM npeo6paaoaaHHeM <l>ypbe 

¢YHK4HH G(w)e~2w2 /4 H RBI1ReTcR rayccHaHOM 

a -E 2/(aj[_f32J 
=;p~pe ya2-f3 2 
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3aTyxana B ofinaCTH B~COK~X 4aCTOT. npH 3TOM f' MO~eT npeaocxo
AHTb XOTR 6~ OAHY H3 WHPHH pe3pHaHCOB cneKTpa. nycTb, HanpH

L lwl - _§_2w 2 
2 4 

Mep' :J (cu) YMHO>KaeTCR Ha e ' a r ') r c Tor ,Qa peao-

HaHC c 3HeprHeH E 1 6yAeT 

(f' -r 1)2 

• e 

Liwl-~ 
BXOA"Th B 5' (w) e 2 4 

3TO 03Ha4aeT, 
BHr;HepOBCKyJO, a 

4TO B f{E) 3TOT pe30HaHC HMeeT 
8-o6paaHyJO ~OPMY C BKnaAOM 

<r-r1)2 

' --:a':==:::.· e 4(a2+ /32) al=a1. 
2ya2+{32 

~yHK~HR paaM~THR a o~eHKe f(E) nony4aeTCR o6paTH~M npeo6paaoaa
HHeM ~ypbe $yHK4HH 

2 {32 
-a+ [lwl-

4 

H BbiPa>KaeTCA $OpMynoH 

(E-E1) 2 

a4(32 . (r-r1)(E-E 1) 
cos[-- ]. 

a2+ (32 
!61 

npoH3BeAA no,QrOHKy cneKTpa f(E) C t.1COOilb30BaHHeM npHBe,QeHHbiX 
fl)opMyl'l no H3BeCTHbiM napaMeTpaM r H 13 2, onpe,QeJU:jeM E 1' r 1' a 1 
H a. 



El.ll.e OA-Ha xapaKTepHaR oco6eHHOCTb paccMaTpH8aeMoro cny4afl -

3TO oT6op pe3oHaHcos 8 f(E) no WI-1PI-1He. Ecn1-1 8 I-1CXOAHOM cneKTpe 

OPI-1CYTCT8YIOT pe30HaHCbl CO 3Ha41-1T6JlbHO OT111-f4aiO~MMI-1Cfl WHpHHaMI-1, 

HO np1-1MepHO 0A&.1HaK08biMI-1 BKilaAaMM, TO B f(E) Ha&.160nee CHilbHO 

npoRB.IlfiiOTCJt pesoHaHcbl c MeHbllii-1M\oll WHPHHaMI-1. Y3KHe pesoHaHCbl, 

paa-MbiBaeMble ¢IYHK~&.1eti /6/, nOAaBllRIOT OCTailbHble KOMOOHeHTbl CTpyK

Typbl CneKTpa. Jn1 He>KeJlaTel1bHbl6 HCKa>+reHHfl YCTpaHRIOTCfl nyTeM 

pemeK~HH cooTeeTcTeyiO~I-1X yaKHM pesoHaHcaM t.~aCTOT a 

..I;i<ul-~ 
~(w)e C HCnOJ1b30BaHiooteM pemeKTOpHbiX ~&.11lbTPOB 

8 4aCTOTH0M npOCTpaHCTBe /7/.. 

B 6onbWio1HCTae cnyt.~aea cneKTpbl, COAepmatQHe peaoHaHcbl, Ha6n~a

AaiOTCR Ha nnasHOM ~OHe~ B 4aCTOTHOM npeAcTaaneHHI-1 peaoHaHcbl 

HMeiOT WI-1POKI-1~ A1-1anaaoH t.~acToT. EcnH me t.~acTOTbl $OHa cocpeAo

T04eHbl B6Jlioot3H Hyneso~ 4aCT0Tbl H OTCYTCTBYIOT B o6naCTH BbiCOKHX 

rlwl+ ~::_ 
4aCTOT, TO YMHO>Ke-HI-1e j= (w) HS e 2 - 4 Mana MeHReT BKI1aA 

(J>OHa B OLteHKY 'f( E). 3TO 003BOJlReT OTC41o1TbiBaTb HHTeHCYIBHOCTb 

BbiAeileHHbiX cneKTpailbHbiX J1&.1HHI:.t B Otte-HKe f( E) OT ypOBHR (J>OHa. 

~OH yMeHbWaiOT nyTeM (J>HilbTpa~.tHH BbiCOKHX 4aCT0T cneKTpa. 

PA3PEWAromAH cnOC06HOCTb 

TaK *e, KaK 1-1 a APYrHx ¢ypbe-anropHTMax, npeAenbHOe paape

weHHe no E orpaHH4HsaeTCR lllyMoM. npeAeilbHOe paapeweHio1e 6 csRaa

HO C WHPHHOt1 I-'IH(J>OpMatti-10HHOt1 o6nacTH j"(w)wrp C00THOWeHH6M 

171 

3AeCb Wrp- 4aCTOTa,OTAenRIO~aR HH(J>OpMa~.ti-'IOHHYIO o6naCTb 4aCTOT, 

rAe ¢ypbe-o6paa cHrHana npeablwaeT ~ypbe-o6pas wyMa, or HeHH

¢OpMa~~OHHO~, fAe 3TO COOTHOWeH~e o6paTHOe. 6 cnyt.~ae aAA~TI-18-

HOrO WyMa 4aCTOTHble KOMnOHeHTbl C~rHana ~ WyMa He3aBI-'IC&.1Mbl 1-1 yM-

l:t I + f32w2 

HO>~<eHI-1e j= (w) Ha e 2 w - 4 

WYM B Ka>I<AOM 4aCTOTHOM KaHane, a CJleAOBaTeJlbHO, lo1 W r ·• B cny-

4ae wyMa, o6ycnoeneHHOro craT~CT~4eCK~M paa6pocoM 4HEna co6bi

TH~, 4aCTOTHble KOMnOHeHTbl Ca.1rHaJ1a H WyMa CBR3aHbl MS)I(AY co6ot1 

CJlO)I(HblM o6paaoM. B 3TOH pa6ore Ul onpeAenReTcR KaK t.~acTOTa, 

· .!:[w[ ± l.2w2 

Ha41o1HaR C KOTOpOH, 1j=(w}1 e 2 4 MOHOTOHHO B03pacra-

eT C YB6111-14eHI-'IeM Ul. no3TOMY 3aAaHHble napaMeTpbi r &.1 {3 ~ a TaK}I(6 

WYM onpe,c;enRK>T wrp· .• Hao6opor, 3aAaeaR Ul rp, Mbl onpeAenReM eepXHJOJO 

rpaH"~Y napaMeTpOB r " {3 2·,. 

s 



METO,lli14ECKHE BOnPOCbl n0)1rOTOBKH 111\HHbiX 
OnHweM ,qee npo~e~yp~ no,qroTOBKH A8HH~X AnR paaPa6oTaHHoro eapHaHTa <J>ypbe-anrOpHTMa.. npoLte,qypa 1 3aKJlHJ4aeTCR B TOM, 4TO I< cneKTpy ,qo6aBJlR8TCfl H84aJ1bHa.A- TOqKa, HMeiO~aR npHM8PHO-T8KOe 

~e ~H~4eHHe, 4TO H nocne,qHRR T04Ka ~OeKTpa, nocne .aToro cneKTP C,QBH-r810T no OCH a6CU;Io1CC Ha ere AJlMHY H npOH3BOART CHMMeTpHaa-4HIO CH84alla 0THOCHT8JlbHO ,qofiaelleHHO~ TO~KH, a 38T8M OTHOCHTellbHO H84ana KOOpAHHaT: 0ollY48HH~H CneKTp paccMaTpHBaeTCR Ha WHPOKOM HHTepeane 3HeprH~, 48HTPHPOBaHHOM OTHOCHT8JlbHO Ha4aJla.KOOPAHH8T. OcTaBWHMCR T.04KaM HHTepeana npHnHc~eacT 3Ha4e
HHR OOC118AHei1 T04KH HCXOAHOrO CneKTpa, a H3 OOJ1Y48HkOr'O cneK·Tpa B~4HTaiOT cpeAHee, B~4HcneHHOe Ha seeM .HHTepeane. Ha4anbHY~ T04Ky B npOll,eAype 1 A06aBnR~T AnR TOro, 4To6~ YMeHbW~Tb Bo3-MO*H~e HCKa~eHHR Ha rpaHHll,e cneKTpa. CHMM6TPH3ali,HR OTHOCHTenbHO 3TOH T04KH o6ecnei..JHBaeT nnaBH.Oe nOB6A6HJ.1e ¢'0Ha !-fa WJ.1POKOM J.1HTepeane. CHMMeTpH3ali,HR OTHOCHTenbHO Ha4ana KOOpAHHaT o6ecne4HBaeT Ae~cTeHTenbHOCTb ~ypbe-o6paaa. CABHr cneKTpa no ocH a6c~lo1CC npOBOART C ll,enbiO CAenaTb 6onee HarnRAHbiM noeeAeHJ..te ¢'ypbe-o6paaa, MOAynHpyiO~ero BbiCOKY~ 4aCTOTy. 
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M-(r•B/c') PHc.3. 3KcnepHMeHTanbHb~ cneKTP 3~eKTHBHNX Mace 
"'i1!if\J,f' 3$jJ ) (171>) nap B "-12C B3aHMOAeliCTBHH npH dM,Ijlljl . -

· ·'Pr=40 P3B/c H ero o~eHKa f(M 94J<j),nonyqeaHax npH nOMom;H 
nponeAYPN I /a/ H nponeAYPN 2 76/. 



0pOU.eAypa 2 COCTOI-!T B TOM, LITO ·1-13 .1-!CXOAHPrO cneKTpa Bbii.IH

TaiOT IlHHe~HO-M6HR.IO~HIIiCR OT nepB,Oali AO OOCI16AHeiii T~KH cneK_Tpa 

$0H H cpeAHee 3Ha4eHHe nony4eHH~ro cneKTpa, a aaTeM cABHraiOT 

cneKTP no OCH a6CU,HCC H CHM.Me~pH3YIOT OTHOCHT.eilbHO Ha4a!la KOOp

AHHaT. nony4eHHbl~ cneKTp pa3MeW,aiOT., KaK H. B .npOL\eAYPe -1 , . Ha 

WHPOKOM HHTepsane 3HeprHH. npOL\6AYPY 2 npHM6HRIOT B reX cny-

4aRx, KOrAa nepaaR H nocneAHRR T04KH cneKrpa HMeiOT 6nH3KHe 

3HS4eHHR. 

nPHMEP 

Ha PHC. 3 np~-tBeAeHbl 3KcnepHMeHranbHble cneKTPbl no 3~eKTHe

HO~ MaCce M~d(_np) nap B 1T- 12 C B3aHMOAe~CTSHRX H pe3y11bTSTbl 

~X o6pa60TK~ \l>}pbe-anrop~TMOM C napaMeTpOM r =0, 80 r38/ C 2 

~ ~2=0,069 /r3B/c 2/ 2 np~ noMo~~ npo~eAYP 1 ~ 2. B o~eHKe 

f(M 3¢¢)npOH3B6A6Ha HHTepnOilRU.HR Ha BOCeMb T046K B OTC46THOM 

HHTepeane. O~eHKa T04HOCTH pe3YilbTaroa nony4anacb nyreM 8apbH

posaHHR B npeAenax CTaTHCTH4eCKO~ OWH6KH HCXOAHOrO cneKrpa 

H $HKCHpOBaHH_!I COOTBeTCTBYIOUl,HX H3M6H6HH~ 8 f(M3w~ .0TpHU,aTe!lb

Hbl6 3Ha4eH\.1R f(M~ B03HHKaiOr noroMy, 4TO 11 HYI1b 8 Ae~CT8\.1Tenb

HOCTH COOT8eTCTBYeT cpeAHeMy, 8bi4\.1CI16HHOMY 8 npo~eAypax 1 H 2. 

"3 pHC. 3 8HAHO, 4TO npHMeHeHHe OPOL\6AYP 1 H 2 Aaer IlHWb He-

3Ha4HT6IlbHO ornH4aiDW.HecR peaynbrarbl. CraTHCTHKa 10.3 4aCTr.1L\ Ha 

KaHan 8 HCXOAHOM cneKrpe Aaer xopowr.1e peaynbrarbl. 

3AK!li04EHHE 

Paapa6oraH H08bl~ 8apHaHT $YPbe-anropr.1TMa o6pa6oTKH cneKr

po8. AnrOpHTM n0380IlR6T BbiRSilRTb 6pelliT-BHrHepoBCKH6 pe30HaHCbl 

8 HCXOAHbiX 3KCn6PHM6HTSilbHbiX AaHHbiX 6e3 npHBI1646HHR anpHOPHOIIi 

HH¢opMaL\HH o ~YHKL\HH npH6opHoro ywHpeHHR H ~opMe ~aHa. 4HcneH

HOe MOAeilHpOBSHHe H o6pa60TKS 3KcnepHMeHTa!lbHbiX ASHHWX nOA

TBepmAaiOT pa6orocnoco6Hocrb HOsoro ~ypbe-anropHTMa o6pa60TKH. 

Heo6XOAHMSR A!lR XOpoweH pa6orbl anropHTMS CTSTHCTHKS COCTaBnR

eT npHMePHO 1 Q-3 4aCTHU. Ha KaHa!l. 

AsTop~ 6naroAapAT M.H.noArope~Koro ~ \I>.C.A*enaposa aa no

neaHoe o6cymAeHHe. 
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