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BeeiJeHue 

B HaCT0H1Qee BpeMH HCCJie,!loBaHirn B qm3HKe KOH,!leHCHpOBaHHOro COCTOHHHH 

MeTO,!laMH HeihpoHHOro pacce»HHH HBJIHIOTCH 0,!lHHM H3 npnopnTeTHhIX HanpaBJieHHH 

pa3BHTHH Hay1m. 06 aKT)'aJibHOCTH 3T0f0 HanpaBJieHHH CBH,!leTeJibCTBYeT HaJinqne 

rocy,!lapcTBeHHOH nporpaMMbl B PoCCHH no HCCJie,!lOBaHHHM KOH,!leHcnpoBaHHbIX cpe,!l C 

nOMOlQbIO HeiirpoHOB, a TaK)Ke 6oJibIIIOe qncno Me)K,!l)'Hapo,!lHbIX KOH<pepeHIJHH n 

COBelQaHHll, noCBHlQeHHbIX 3a,!laqaM, peIIIaeMbIM C noMOlQb!O HeiirpOHHOro pacce»mrn, ll 

HaJIHqne KpyrrHbIX npoeKTOB no HOBbIM HeiirpoHHbIM HCTOqHHKaM (HanpnMep, ANS B ClllA) 
ll Me)K,!lyttapo,!lHbIX aCCOI.(HaIJHll, CTaBHlQHX CBOeii I.(eJibIO 061,e,!lHHeHHe ycmmii HeiirpOHHbIX 

I.(eHrpOB pa3HbIX crpaH no BbIIIOJIHeHHIO CB0HX HayqHhIX nporpaMM B ycJIOBHHX 

He,!l0CTaTOqHbIX <pHHaHCOBbIX ll Ka,!lpOBbIX pecypCOB (HanpHMep, ENSAB EBpone). 

HaCTOHlQaH pa6oTa noCBH1Qeua HeKOTOpbIM aKT)'aJibHbIM BOnpocaM aHaJIH3a ,!laHHbIX 

HellTpOHHOro pacce»HHH H C03,!laHHIO C0OTBeTCTBYI01Qero nporpaMMHOfO o6ecneqeHHH. 

nocmaHOBKa 3aiJaL/U 
IlpH H3MepeHHHX ua HeiirpOHHbIX cneKrpOMerpax TPa.llHI.(H0HHbIX THn0B (TO eCTb 

06ecneqHBaI01QHX CKaHnpoBaHHe HMnyJibCHoro npocrpaHCTBa} H3MepeHHblll cneKrp nocne 

npoBe,!leHHH HeKOTOpblX PYTHHHbIX npeo6pa30BaHHH (TaKllX, KaK HOpMHpOBKa ua MOHHTOpbI, 

yqeT <pOHOBOro IIIyMa, nepeXO,!l K <pll3HqecKHM KOOp,!lHHaTaM Q, m) nponopl.(H0HaJieH 

cBepTKe <pyHKUHH pacce»HHH c pa3peIIIa101Qeii ( annapanioii) <pyHKUHeii cneKrpoMerpa: 

J(Q, m) =f f f f S(Q', ro') R(Q-Q',ro- ro') dm' dQ~dQ~dQ;. (]) 

3,!leCb Q' (I) - 3HaqeHHH nepe,!laHHOro HMnynbca H nepe,!laHHOH :meprHH (B e,!lHHHI.(ax 

nOCTOHHHOH IlnaHKa) npH pacceHHHH HeiirpoHa Ha o6pa3IJ;e. <P)'HKI.(HH (3aKOH) pacceHHHH 

S(Q,m) 3aBHCHT TOJibKO OT rnep,!lOTeJibHbIX CB0HCTB o6pa3I.(a ll CB.!l3aHa C 

,!lll<p<pepeHI.(HaJibHbIM ceqeHHeM pacceHHHH KaK: 

r,!le ceqeHHe pacceHHHH cr, onHCbIBaeT B3aHMO,!leHCTBHe Me)K,!ly HeiirpOHOM H aTOMOM, k;n -
BOJIHOBOll BeKTop na,!laIOmero H kout - BOJIHOBOH BeKTop pacceJIHHoro HeiirpoHa. 

1Iacrn BBO,!lHTCH npoMe)KyroqHaH <p)'HKI.(HH pacceHHH.!l I(Q,t), CBH3aHHaH C (p)'HKI.(Heii: 

pacce»HHH (B JIHTeparype Ha3bIBaeMoii: TaK)Ke 3aK0HOM pacce»HHH HJIH ,!lHHaMHqecKHM 

CTPYKTYPHbIM <paKTopoM) O,!lHOMepHbIM rrpeo6pa30BaHHeM <l>ypbe: 

S(Q,m)=hl21r/I(Q,;) e -i(l)I dt. (2) 



OCHOBHOH ueJihIO 6oJihllllIIICTBa 3KCnep1IMeHTOB B 4JII31IKe KOH)1eHC1IpOBaHHOfO 

COCTOJIHIDI JIBJIJleTCJI IICCJie)10BaHIIe CBOHCTB 4JYHKUIIII pacceJIHIIJI .11annoro MaTepHana npH 

.11aHHhIX ycJIOBIDIX -TO eCTh HaXO)KJ:{eHIIe S(Q,m) HJIII I(Q,t) [10,11]. 
,[vlH KOHKpeTHhlX HeHTPOHHhlX IIHCTPYMeHTOB ypaBHeHIIe (1) BhlfJIJl.!1HT 3aMeTHO 

npoII1e COOTBeTCTBeHHO TIIny npoB0)1HMh!X II3MepeHIIH. B 3KCnepuMeHTaX no neyrrpYTOMY II 

KBa31IYIIPYTOMY pacceJIHIIIO o6h!qno npOH3B0)11ITCJI CKanupoBanue no 3HeprHJIM nplI 

4JIIKC1IpOBaHHOM nepe.11anHOM IIMnynhce, H ypaB11en1Ie (1) CB0)1HTCJI 1( 

J(Q, m) =f S( Q, m') R (Q, m-m') dm' (3) 

C qlICTO napaMeTP1IqecKOH 3aBHCIIMOCThIO OT Q. 
B 3KCnep1IMenrnx no YIIPYTOMY pacceJIHIIIO nepe.11annaJI 3Hepr1IJI paBHa HYJIIO, II 

qlICJIO nepeMeHHh!X, no KOTOph!M np01I3B0)1HTCJI HHTerpHpOBaHne, 3aBIICHT OT q1IcJia 

KOHTPOJiupyeMh!X B 3Kcnep1IMeHTe KOMnOHeHT nepe.11anHoro HMnynhCa, 06hJqHo IIX omia 

IIJIH .11ae. Cne.11ycr OTMeTHTh, qrn nplI YIIPYTOM pacceJIHIIH Ha KplICTannax ¢YHKU1IJ1 

pacceJIHIIJI JIBJIJleTCJI .11eJihTa-4>ynKU1Iei1: B TOqKax 6p3rrOBCKHX nHKOB, II II3MepeHHhlll cneKTP 

Il03BOJIJieT oueHIITh pa3peII1aIOII1YIO 4JYHKUIIIO HHCTpyMeHTa. 

EcJIH cq1ITaTh, qTo annapaTHaJI 4>YHKUIIJI cneKTPOMeTPa H3Becnrn 3KCnepnMeHTaTopy, 

TO 3a.11aqa aHaJIII3a .11aHHh!X BO MHOI'IIX 3KCnep1IMeHTaX 6y.11cr cae.11eHa K pellleHHIO 

IIHTerpaJihHOro ypaBHeHIDI (3) TIIna CBepTKH. 

Tpaout4UOHHbte nooxoobt K peweHu10 3aiJa'lu 

Bo MHOI'IIX pa6ornx [17,13,14,25], nOCBJ1II1eHHh!X aHanmy .11aHHh!X 3KcnepuMeHTOB 

no HeHTPOHHOMY pacceJIHHIO, np1IB0.!1JITCJI annapaTHhie 4JYHKUIIH COOTBeTCTBYIOillHX 

cneKTPOM~OB, KOTOphle nonyqeHhl II3Mepem1eM cneKTPOB Ha COBepllleHHOM YIIPYTOM 

pacce1IBaTeJie (Hanp1IMep, BaHa)11III). B 6oJihlllHHCTBe np1IBe)1eHHhIX B JIIITepaType cnyqaHx 

II3MepeHHaJI annapaTHaJI 4>YHKUIIJI xopOII10 npu6nm1<aeTCJI raycc1IaHOM IIJIII nopeHunaHOM, 

TO eCTh 4JYHKU1Iei1: Bil.!1a: 

2A w 
y= 

7r4(x-xc) 2 +w2
, (4) 

r.11e W - FWHM (ITOJIHaJI II1Hp1IHa Ha IlOJIOBIIHe MaKCIIMYMa), A -ITJI0ll{a)1h n1IKa, Xe - ueHTP 
-wt 

(¢yphe-o6pa3 nopeHuuaHa c ueHTPOM B Hyne -e ). 

CYilleCTBYIOT TaKJKe MeT0)1hl H nporpaMMhl .!1JIJI BhJq1IcJieH1Ill pa3peII1aIOIUIIX 

<pynKUIIH npoeKTIIpyeMhIX crreKTPOMeTPon, nanplIMep, MeT0.!1hI HarnHca-Kyrrepa [23,25] n 

Ilon0B1Iq11 [24] .!1JIJI TPexocHhIX cneKTpoMeTPOB (T AS), IICnonh3yeMhie nporpaMMOH Reseal 

[22]. 
Tp3.!1HUIIOHHh!M II Ha1I6onee qacTo HCITOJih3YeMh!M MeT0)10M aHaJIII3a .11aHHh!X 

HeyrrpYTOro pacceJIHIIJI JIBJIJleTCJI 4llITllpOBa1me BhI6paHHOH M0)1eJihHOH <pynKUIIII )1JIJI S(Q,m) 
C yqeTOM ¢opMhl pa3peII1aIOIUeH (annaparnoif) 4>YHKUIIII. Bhl61IpaeMaJI M0)1eJih )1JIJI S(Q,m) 
)10JIJKHa 6h1Th 3a)1aHHOH aHaJIIIT1IqecK1I cpynKuuei1:, napaM~hl KOTOpoi1: BhJqJICJIJIIOTCJI nplI 

q>IITIIpOBaHIIII (3.). Bo MHOrHX cnyqaJix M0)1eJihHhie 3aBIICIIMOCTII )1JIJI S(Q,m) Bh!TeKaIOT II3 

cp1I31I"-lecK1IX coo6paJKem1i1:. qacrn cne.11ycr IICKaTh S(Q,m) KaK nopeHu1IaH (nanplIMep, nplI 

TPaHCJIJIUHOHHOH .!11I4JqJY31IH B MOJieKynax), KaK .11enhrn-qiynKUHIO, HX KOM61IHaUHIO 

(BpaII1aTeJihHaJI ,z:u14>4>Y31IJI) II T . .!\. [12]. Oco6eHHO y.1106H0°, Koma H annapaTHIDI cpynKUHJI, II 

S(Q,m) HBJIJIIOTCJI nopeHu1Ia1IaM1I (IIJIII raycc1IaHaMu), TaK KaK CBepTKa .!\Byx nopeHUIIaHOB 

caMa J1BJIJ1eTCJ1 nopem.1uanoM (u TO JKe caMoe .UJIJI raycc1IaH0B). B no.1106HhIX cnyqaJix 

2 

TPa.!1HUHOHHhlll no.uxo.u .11aeT ycTouqlIBOe K OII1H6KaM B IICXO!lllh!X .uaHHh!X npH6JIHJKenue K 

IICKOMOMY peweHIIIO. 

O.11naKo MOrYT BCTPeqaThCJI C1ITyauu1I, Korna .!\JIJI onpe.11enennoi1: Mo.11en11 

II3BeCTHa cpopMa, HO ne H3BeCTHO q11cno IIIIKOB B cpynKUIIII pacceJIHIIJI. B 3TOM cnyqae 

npocToro npHMenemrn TPa.!1HUIIOHnoro no.11xo.11a JIBHO ne.11ocTaToqno. )];nH TaKIIX cnyqaea 

xopowo 3apeKOMeH.!10BaJI ce6JI MeTO!l C nplIMenenneM 6ai1:eCOBCKOfO aHaJIH3a, KOTOph!H 

1103B0JIJieT nonyqHTh 3Haqenne qucna nHKOB H3BeCTHOH cpopMhl, COOTBeTCTByroIUee 

MaKCHMaJihHOH BepOJITHOCTH peaJIII3al{IIH rHnOTe3hl O BHne MonenH )1JIJI 4JYHKUHH pacceJIHHJI 

[13,14]. 

nooxoo c ucnonb3oaaHueM 6btcmpozo npeo6pa3oaaHUR tPypbe 

CYII1eCTByeT TaKJKe KJiacc 3anaq, B KOTOph!X ¢opMy 4JYHKUHII pacceJIHHJI 

neB03MOJKHO npe.!1CKa3aTh TeopeTuqecKII. B TaKHX cnyqaHx, BepoJITHO, emrncTBeHHh!M 

cnoco6oM pewenHJI 3a.11a"-IH (3) JIBJIJieTcJI nepexo.11 B npocTPancrno ¢yphe-o6pa30B. Ilptt 

3TOM onepaUHJI CBepTKH nepeX0.!1HT B onepaUHIO YMHOJKeHHJI COOTBeTCTBYIOIUHX cpypbe

o6pa30B, If pewentte ypaBHeHHJI caepTKH CBO!lHTCJI K BhJq!fcJieHHIO o6paTHOfO 

npeo6pa30BaH1IJ1 <l>yphe OT coonicrcrnyromero qacTnoro. IIpttMenenne anropnTMa 6hICTPOro 

npeo6pa30BaHHJI <l>yphe (Fast Fourier Transform - FFT) [8] o6ecneqHaaeT 3aMernoe 

nOBh!WeHHe CKOpOCTII cqern. TaKOH 110.1\X0.!1 oqeHh npHBJieKaTeJieH C TOqK!f 3peHHJI 

yrrpoII1eH1IJI BhJqucneHHH, 0.1\HaKO Kpai1:ne pe.11Ko npHMeHJieTCJI npH aHaJIH3e naHHhIX 

HeHTPOHHOfO pacceJIHHJI. Cepbe3HOH npHqlfHOH .!\JIJI 3TOfO CJIYJKHT, B qacTHOCTII, 

HeyCTOllqHBOCTh 3T0I'O MeTO,Ua no OTHOlIJeHHIO K OlIJH6KaM BO BXO.!\Hh!X ,UaHHhIX • 

IlpHMeHenne 3TOro no.11xo.11a .!\JIJI aHaJIH3a HeHTPOHHhIX .11aHHh!X 6bIJIO npe.unoJKeHO B 

pa6oTe [15]. B pa6oTe OTMeqanoch, qTo KoneqHaJI Benuquna owtt6KH BhJqncnemrn cpyphe

K03cpcpuuttenTOB .!1JIJI BCeX rapMOHHK If MaJiaJI BeJIHqHHa CaMHX K034J4JHUHeHTOB nnJI 

Bh!COKHX rapMOHHK npHBO.!\JIT K HCKaJKeHHIO pe3yJihTaTOB, If npttae.11eHhl paCCy)KJ:ICHHJI O TOM, 

qTo noJie3HO npOH3B0.!\HTh o6pe3aHHe ¢yphe-K034J4JHUHeHTOB na HeKOTOpoi1: qacTOTe. 

B pa6oTe [16] (noCBJIIUennoi1: cpnyopecuenTHOMY pacceJIHIIIO) npuBe.uenhI 

BhlpaJKeHIIJI ,UJIJI CTaHnapHhlX OTKJIOHeHHH .11ei1:CTBHTeJihHOH If MHHMOH qacTeH cpyphe

K03cpq>HUIIeHTOB .!\HCKpeTHOfO npeo6pa30BaHHJI )1JIJI cnyqaeB, Kor.11a q!fcno OTCqeTOB B 

KaJK)10M Kanane Y.!\OBJieTBOpJieT IIyaccoHOBCKOMY pacnpe.11ene1mIO C OlKll.!1aeMhlM 3HaqenHeM 

<Xk> II CTan.11apTHh!M OTKJIOHeHHeM (jk=<Xk>
112 

{'!TO m,1eeT MeCTO If .!\JIJI nei1:TpOHHOfO 

pacceJIHHJI). Ilpn 3TOM KB3)1paThl K034Jq>HUHeHTOB 0Ka3hJBaIOTCJI paBHh!MH IIOJIOBl!He 

peanhHOH qacTH K03!p!pllUHeHTa npu nyneBOH rapMOHl!Ke C KoppeKUHCH Ha noJIOBHHY 

peanhHOH qaCTH K03cp<jmunenrn npn rapMOHHKe C Y.!1BOeHHOH qaCTOTOH. 

B pa6oTe [ 17] MeT0.11 C HCIIOJih30BaHHeM anropHTMOB 6hICTPOfO npeo6pa30BaHIIJI 

<l>yphe )1JIJI pelllCHHJI ypaBHeHHH THna CBepTKH npnMeHeH C uenhIO cpaanemrn 

B03MOJKHOCTCH no npoBe.11eH1IIO 3KCnepHMeHTOB C neyrrpYTIIM pacceJIIIIICM HeHTPOHOB ,UJIJI 

.!\Byx HeHTPOHHhlX cneKTPOM~OB. II pH 3TOM HCnOJih30BaJIHCh cpopMyJihl 1!3 [I] .!\JIJI 

CTan.11apTHhlX OTKJIOHeHHH cpypbe-KOMIIOHeHT, o6ycnoBJieHHhIX CTaTHCTHqecKHMH OlIJH6KaM11 

(wyMaMH) B H3MepeHHhlX .11aHHhlX. 

B pa6ornx [18-21] MeT0.11 c ttcnonh30BanHeM FFT np11Mene11 .!1JIJI ananH3a mmaM11K11 

IIOJIHMepHhlX CHCTeM (PMMA). IlpHMeHeHHe 3T0f0 MeTO.!\a 6hIJIO CBJI3ano c 

B03HHKHOBCHHeM npo6neM npH IIOl!hITKe npoaHaJIH311pOBaTh ,UaHHhle C qeThipex pa3m1q1ihlx 

cneKTPOMeTPOB TP3.!1HUHOlll!h!M MeTO.!\OM. OpH HCIIOJih30BaHHH FFT MCTO.!\a 6bIJIO 

o6napYJKeHO, '!TO .uanHhie B t-npocTpaHCTBe HH na O!ll!OM 113 cneKTpOMCTpOB ne 

q>HTIIPYIOTCJI KaK pacna)1Hb!e 3KCnoneHThl, KaK 3TO OlKH!laJlOCh, If na 0,UHOM 113 HHX - IRIS-
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/-r./rJ/3 
cjmn1pyioTCll KaK pacrnHyrhie JKCIIOHeHTbl e . 3TOT cpaKT IIO,llTBepmrn cymeCTBOBaH11e 

pacrrpe,lleJieHllll BpamaTeJlhHhlX qacTOT ll II03B0JlllJl llCIIOJlh30BaTb JTY 3aBllCHMOCTh B 

HCCJle,lloBaHllll MO,lleneii TPa,lllll.{llOHHhlM llJlll 6aiiecOBCKHM MeTO,llOM. ).J.amlhle c pa3Jill'lllhlX 

crreKTPOM~OB xoporno cornaCOBaJillCh MelKJly co6oii KaK I(Q,t) (Q cjlllKCHpOBaHo). 

He3aBllCHMO OT Bb16paHHOii MO,lleJlll l(Q,t) 1103B0JllleT orrpe,lleJlllTh TaK Ha'.lhJBaeMblll YITPYTllii 

HeKorepeHTHhlii CTPYKTYPHhiii cpaKrnp (EISF=l,l(l,1+lq,1) , 'lllCJIHTeJih Kornporo paBeH 

l(Q,t~). 3HaMeHaTeJih paBeH l(Q,t=O)). 
Ilepe'lllCJleHHhle pa60Thl (rroCBl!JUeHHhle aHaJIH3Y ,llaHHhlX ueyrrpYTOro paccel!Hllll) 

IIOKa'.lbIBaJOT, 'ITO npHMeHeHlle 6hICTPOfO npeo6pa30BaHllll <l>ypbe )1Jlll perneHllll 3a,l1a'I 

aHaJill3a ,llaHHhlX HeiiTPOHHOro paccel!Hllll npe,llCTaBJilleTCll nepcneKTllBHhlM, X0Tll H pe,llKO 

)10 CHX nop npHMeHlleMhIM, HanpaBJieH!leM. 

Moll<HO C,lleJiaTb npe,lln0JI0JKeHlle, 'ITO JT0T MeT0,ll llMeeT ,ll0CTaT0'IHbie nepcneKTllBhl 

u rrpu npHMeHeHllll B o6JiaCTll HeiiTPOHHOii ,llllcppaKTOMeTPllll. OcnoBaHJleM )1Jlll TaKoro 

yraep)KJleHHll llBJllleTCll TOT cpaKT, 'ITO OH llMeeT onpe,lleJieHHble npllJI0JKeHllll B 

KpHCTaJIJiorpacjmll (26], )1Jlll KOTOpoii HaITJlCaHa cnel.{llaJihHall BepCHll anropllTMa FFT c 

yqeT0M oco6eHHOCTeii KpllCTaJIJIOrpacjlll'leCKllX ,llaHHhIX [27]. B KpllCTaJIJiorpacjlllll 

HCCJie,llyioTCll rnaBHhlM . o6pa30M ,llaHHhle penTreH0BCKoro paccel!Hllll, O,llHaJC0 

,ll0n0JIHlfTeJihH0 np1rnJieKaJOTCll ll ,llaHHhle HeiiTPOHHOro paccel!Hllll. 11MeeTCll nporpaMMa 

M0,lleJillp0BaHHll Bll,lla ll3MepeHH0ro cneKTPa 110 ¢YHKl.lllll paccel!Hllll ll annapaTHOii 

¢YHKIIHH, 3a,l1aBaeMblMll 110Jlh30BaTeJieM, Ha 0CH0Be npHMeHeHllll FFT MeT0,lla (28]. B 
npoeKTax paccMaTPHBaJOTCll TaKJKe B0np0Chl pa3BllTllll ynyqrneHHhIX Bbl'lllCJillTeJihHhlX 

MeT0,ll0B aHaJill3a ,llaHHhIX pe1ureH0BCKoro paccel!Hllll Ha 0CH0Be KOM61lHllpOBaHllll 

HeCK0JihKllX MeTO,ll0B, BKJIJO'lall FFT (29]. 

OnucaHue Memoc:Ja peweHUR ypaaHeHUR caepm«u c npuMeHeHueM 
anopumMoa peaynRpu3au,uu u 6btcmpoao npeo6pa3oaaHUR (/)ypbe 
Cne,llyeT 3aMeTHTh, 'ITO Hll B O,llHOii H3. nepe'lllCJieHHhlX B rrpe,llhl,llyn.leM pa3,l1eJie 

pa6oT HeT yrroMHHaHHll 0 !IpllMeHeHHH HJ!ll paCCM0TPeHllll MeT0,lla peryMpH3al.{Hll no 

THXOHOBY (9], KOTOphlll CB0,llllT 3a,l1aqy n0CTP0eHllll npll6JI!llKeHHOro perneHHll, ycTOii'lllBOro 

K MaJihIM H3MeHeHHllM npaBOii qacTll, K HaX0)KJleHHIO TaK Ha'.lhJBaeMhIX perynllpH3HPYIDIUHX 

oneparnpoa ll onpe,lleJieHHJO napaMeTPa perynllpll3al.{Hll no ,llOIJOJIHHTeJihHOii HHcpopMal.{Hll o 

3a,lla'!e. 3TOT MeT0,ll 1103B0JllleT npe0,llOJieTh HeyCTOH'lllBOCTh 110,llX0,lla C npHMeHeHHeM 

6bJCTPOfO npeo6pa30BaHHll <l>ypbe no 0TH0llleHll!O K Olllll6KaM BO BXO,llHhlX ,llaHHhlX ll 

Bbl'lllCJillTeJihHhlM Olllll6KaM. 

IlycTb a ypaBHeHllll (3) Ha ,llllCKpeTH0M na6ope paBH00TCT0lllUllX T0'leK HeK0Toporo 

HHTepaana H3BeCTHa (c HeKOT0pblM lllYMOM) JieBall qacTb J(ro) H pa3pernaIOJUall ¢YHKl.lllll 

R( ro) ll TPe6yeTcll nonyqHTh rrpHeMJieMyio Ol.leHKY 3aKona paccel!Hllll o6pa31.la S( ro) . B 
C0OTBeTCTBllll C MeTO,llOM perynllpll3al.{llll no TllXOHOBY npe,llJiaraeTCll B Ka'!eCTBe 01.{eHKll 

TO'IH0ro perneHllll 3a,lla'lll BbJ6HpaTb O,llHO ll3 na6opa peryAApll30BaHHhlX perneHllii, 

HanpllMep, nony'ICHHhlX B Bll,l1e 

· - R(t)R(-t) J(t) e_;., dt 
s,,/w,a,p)= LR(t)R(-t)+aw2P R(t) 

(5) 
r,lle R(t)=f R( w) ei(JJ dt ll J(t)=f J( w) /(JJ dt - cpypbe-o6pa3hI pa3pernaJOmeii 

cpyHKUllll ll ll3MepeHHOro cnCKTPa, a - napaM~, p - nopll,l10K peryAApll3al.{llll. 
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B pa60TC [9] YKa3hJBaeTCll, 'ITO peryJillpH30BaHHOe perneHlle s reg(li.\ a,p) (5) 
MllHllMll31lpyeT crnalKllBaJOJUllll cjlyHKUHOHaJI 

M a.p [ S, J] =f( S@R (w)-J (w)l dw+ a! w 2PJ S(w) I 2dw (6) 
Ilpe,llnaraeTCll HeCKOJihKO cnoco6oa Bb16opa OllTllMaJihH0ro napaM~a 

peryJillpll3al.{llll, B TOM 'lllCJie : 

1) no HeBl!3Ke perynllpll30BaHH0fO perneHHll, TO eCTh ll3 ycJI0Bllll 

p(Sre8 @R,Js)=O npll p(J,J;;)~O, 
r,lle 8 - norpernHOCTh HeT0'IHO 3a,l1aHHOii npaaoii qaCTll 3a,lla'IH, p - BhI6paHHall 

MeTPHKa (B HarneM cnyqae JTO MeTPHKa npOCTPaHCTBa KBa,llpaTH'IH0 

llHTCrpllpyeMblX cpyHKUllii); 

2) KaK KBa'.lllOllTHMaJihH0e 3Ha'!eHlle, )1Jlll K0TOporo ,ll0CTllraeTCll 

inf all a dSre8 /dall; 
ll J1pyme. 

IlOCKOJihKY ¢YHKl.lllll R( w) H J( w) 3a,llaHhl Ha ,llHCKpeTHOM Ha6ope N paBHOOTCTOl!JUHX 

TO'leK, anropllTM perneHllll 3B,l1B'lll BhlfJlll,llHT CJie,ll}'lOJUllM o6pa30M: C noM0JUb!O npol.{e,llypbl 

6hICTPOfO npeo6pa30BaHlll! <l>ypbe Bbl'lllCJlll!OTCll ,llHCKpeTHbie npl!Mble npeo6pa30BaHllll 

<l>yphe: 

r1 = FFTdirect ( Ro, ... ,RN ), l=O, .. N 
F'1 = FFTdirect ( J0, ... ,JN ), [=0, .. N 

8 Ka'!eCTBe. FFf npol.{e,llyp M0lKHO llCnOJlb30BBTb KaK CTaH,llapTHble npol.{e,llypbl B 

C0CTBBe Toro llJill HH0fO nporpaMMHOro naKeTa, TaK ll cnel.{HaJibHO HallllCaHHble nporpaMMbl, 

KaK, HanpnMep, B pa6oTe [5] . Cne,llyeT 3BMeTllTb, 'ITO rrpH llCnOJlb30BaHllll FFf npol.{e,llyp 

nepBall llOJl0BllHa pe3yJibTHpyiomero Ha6opa (KOMnJieKCHblX) 3Ha'leHllii CO,llCplKllT 

,llHCKpeTH0e npe,llCTaBJieHne cjiypbe-o6pa3a )1Jlll Ha6opa noJI0lKllTeJlbHbIX lJaCTOT, a BT0pall 

noJIOBllHB - )1Jlll na6opa 0TPHl-lBTCJlbHbIX 'IBCTOT. ).J.anee ,llHCKpeTHOe npe,llCTBBJieHne cpypbC

o6pa3a peryMpll30BaHH0ro pelllCHllll Bbl'lllCJllleTCll no cjiopMyne: 

F,sreg _ F/ F/J_1 F/ 
I - F/ F/J-1 +aw; P F/ (7) 

r,lle W1 = 27! [ / (Xmax-Xmin), ll 3aTeM caMO peryJil!Pll30BaHHOe perneHHC HBXO,llllTCll C nOM0JUb!O 

o6parnoro npeo6pa3oBaHllll <l>yphe: 

S reg/= FFTinverse ( F sregO,···• F sreg N ), l=O, .. N 

113 (5) ll (7) nerKO Bll,lleTb, 'ITO onllCaHHblll MeTO,ll nonyqeHHll peryAApll30BaHHOro 

perneHHll )1Jlll KOHKpeTHblX 3Ha'!eHHii napaM~a ll nopll,l1Ka perynllpH3al.{llll CBO,llHTCll K 

cjJHJihTPBl.lllll BbIC0KO'IBCTOTHblX KOMn0HeHT perneHHll ¢YHKl.{Heii, 3BBllCl!JUeii OT ll,l1pa 

ypaBHeHllll CBepl'KH. )].Jill ll,l1ep Tllna rayccllana ll nopeHl.{llBHa TaKoii cjJHJibTP BblfJill,l1HT KBK 

CrJiaJKeHHall CTYfieHbKa, npll'ICM qeM MeHbllle napaM~ peryJillpH3al.{Hll a, TeM :na 

CTyrreHbKa IIl!lpe, a 'leM MeHbIIle nopll,l10K peryAApH3Bl.{Hll p, TeM 6onee nonoroii OHa 

llBJilleTCll. 

IlocKOJibKY npH HBXO)KJleHllll cjJHJibTP}'lOIUeii cJiYHKUHH ncnOJlb3}'10TCll Bbl'lHCJieHHble 

3HaqeHHll cjiypbe-KOJcjlcjml.{HCHTOB ll,l1pa ypaBHeHllll (TO eCTb pa3pernalOJUt.:ii cJiYHKUHH 

3a,l1B'IH), paccM0TPHM, HBCKOJlbKO CHJlhH0 B THnH'IHblX ,l1Jill Hae CJIY'!BliX 3TH 3Ha'leHllll MOryr 

OTJIH'IBTbCll OT TeopeTH'leCKHX. 

BbtttucnumenbHbte owu6«u npu BbtttucneHuu cpypbe•K03c/Jc/Juu,ueHmoa 
PaccMOTPHM )1Ba Bll,l1a pa3pernaJOJUllX cJiYHKUHii - rayccttaH H nopeHl.{HaH. IlpoBe,llll 

Bbl'IHCJieHHll cjiypbe-KOJcjJcjJHl.{JleHTOB )1Jill pa3JIH'lHhlX 3Ha'leHHH IIlllpHHbl nHKa H HeCKOJJbKHX 
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3Ha'leHIIH 'lllCJia N TO'leK Ha llHTepBaJie, nOJI)"laeM pe3yJihTaTbl, npe.UCTaBJieHHhie. Ha 

pllCYHKe l(a,6,B,r) . lb pllCYHKOB JierKO Bll.!leTh, 'ITO 'lllCJieHHhie 3Ha'leHllll MO.!lyJieil: q>ypbe

K03q>q>llIJ;lleHTOB 6Jill3Kll K TeOpeTH'leCKllM 3Ha'leHlll!M .!lJlll Hll3KllX rapMOHllK, HO 3aMeTHO 

OTKJIOHlllOTCH OT HllX .!llIH 6oJiee BhICOKllX rapMOHllK, npll'leM MO)l(HO o6Hap~llTh 

3aBllCllMOCTh MJia.urnero HOMepa "nJioxoil:" rapMOHllKll OT 'lllCJia TO'leK, npHXO./lHIUHXCH Ha 

IIIllpllHY nttKa - pHCYHOK 1 (e,f). MO)l(HO npe.unoJIO)l(IITh, 'ITO npll cpaBHHTeJihHO 60JihIIIOM 

'IIICJie TO'leK Ha nnKe Bhl'IIICJIHTeJihHM OIIIH6Ka BO3pacTaeT BCJie.UCTBHe CYMMHpoBaHHll C 

pa3Hh1Mll 3HaKaM!l HeCKOJihKllX 6JI!l3KllX no MO.!lYJIIO cpaBHIITeJihHO 60JihIIIllX qnceJI -

3Ha'leHllH <i>YHKIJ;llll B o6JiaCTll n1IKa. Tip!l'leM OT 3TOro po.ua OIIIH60K He cnacaeT nepexo.u K 

JlBOHHOH TO'IHOCTII, CMeHa FFf nporpaMMbl IIJIII OTKa3 OT llCnOJih3OBaHllll FFf aJirOpllTMa 11 

npllMOe Bhl'lllCJieHlle q>yphe-K03q>q>llIJ;lleTOB no q>OpMyJiaM .!lllCKpeTHOro npeo6pa30BaH!lll 

<l>ypbe. C noMOIUhlO nOJI)"leHHb!X JaBHCllMOCTeH MO)l(HO npe.UCKa3hIBaTh He06XO.!lllMOCTh 

nepexo.ua K Bhl'lllCJieHlll!M C 60JihIIIIIM 'lllCJIOM TO'leK (HanpnMep, C noMOIUhIO 

HCKYCCTBeHHOro YBeJin'leHHll pa6oqero IIHTepBaJia), eCJill Ha IIIHpllHY nnKa npnXO.!lllTCll 

6oJiee 10 TO'leK .uaHHhIX. 

PaJYMeeTCH, 3Tll OIIIll6Kll MOryT llCKa)l(aTb q>OpMy q>IIJihTPYJOIUeil: <i>YHKIJ;llll, .uo6aBJillll 

K crJI~eHHOH CTYTieHbKe q>HJihTPa HeKOTOphIH llCKpHBJieHHhIH "xBOCT" (pllCYHKll 2,6,7). KaK 

CJie.UCTBlle BO3HllKaeT Heo6XO.!lllMOCTh llCnOJih3OBaTh 6oJiee Bb!COK!le 3Ha'leHllll nopll.UKa 

perympll3aIJ;Hll p .!lJlH 6oJiee 3q>q>eKTllBJJOH q>llJihTPaIJ;Hll. 
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Pac'lemH&te npoapaMMbt u Modenu 

.[(mi BbJqlICJleHIIJI pemeHIIH ypaBHeHIIH TIIIIa (3) B Kaqecrne ,II0II0JIHeHIIJI K 

rrporpaMMHblM cpe,IICTBaM [ 1,2,4] pa3pa6ornHa 61I6J11IOTeKa rrporpaMM o6ruero Ha3HaqeHIIJI 

Ha J13bIKe PV-W A VE. OcHOBHbie rrpo11e,11ypb1 rraKcra rrpe,11Ha3HaqeHbI .IIJIJI BbJq1IcJ1eH1IJ1 

peryJIJ!p1I31IpoBaHH0ro pemeHIIJI II rronyqeHIIJI 0IITIIMaJlbHb!X no HeK0T0pb!M Kp1ITep1IJ1M 

3HaqeHIIH rrapaMeTP0B perynJ1pll3al.\1III a II p Ha Bb!6paHHb!X ,IIIIaIIa30Hax IIX II3MeHeHIIJI. 

~OIIOJIHIITeJlbHO B rraKeT B0illJIII rrpo11e,11ypbl reHepa111m IICX0,IIHb!X ,11aHHb!X ,IIJIJI Ha6opa. 

TIIIIIIqHb!X TeopeTIIqeCKIIX M0,11enei1 II 011eHKII KaqecTBa rronyqeHH0fO pemeHIIJI C T0qKII 

3peHIIJI 6JIII30CTII pe3YJlbTaTa K IICX0,IIHbIM .naHHbIM. 1IHcneHHbie pacqeTbl, rrpoBe,lleHHbie ,IIJIJI 

pJ1.11a Te0peTIIqeCKIIX MO,lleJleH Ha K0MIIblOTepe Sun Sparcstation 20, II03B0JIIIJIII 

rrpoaHaJIII3Hp0BaTb pa3JIIIqHb!e Bap1IaHTbl Kp1ITep1IeB Bb16opa 0IITIIMaJlbHb!X rrapaMeTP0B 

peryJ1J1p1I3al{IIII II YKa3aTb KPIITeplIH, IIOKa3b!BaIOIUIIH Jl)"lllllie pe3yJlbTaTbl rrpn 

MO,lleJ11IpOBaH1III. 

Pa3pa6ornHHb!H rraKeT rrporpaMM C0CT0IIT H3 cne.11y10IUIIX OCH0BHbIX rrpone.nyp: 

I. deconv _tih - rrpone.nypa pacqcra perynJ1p1I31IpoBaHHoro pemeHIIJI S( w) ypaBHeH1IJ1 

CBepTKII J( W)=f R( ro-w') S( w') dw' Ha ,IIIICKpeTH0M Ha6ope paBH0OTCTOJ!lUIIX rnqeK I1p1I 

KOHKpeTHb!X 3HaqeHIIJIX rrapaMeTP0B perynJ1pll3al{IIII a II p C rrp1IMeHeH1IeM anroplITMa 

6bICTPOrD rrpeo6pa30BaHIIJI <l>ypbe. 

2. deconv _scan - rrpone.nypa cKaH1IpoBaH1IJ1 o6nacTII 3HaqeHIIH rrapaMCTp0B perynJ1p1I3al.{1I1I 

[ ~n: <Xmax, p min : p max J C maroM 1 ITO p II C II3MeHeHIIeM a Ha rropll,II0K Ha KIDK,IIOM 

mare no a ,IIJIJI rronyqeHIIJI 3HaqeHIIH a II p, COOTBeTCTByIOIUIIX HalIJl)"lllleMy 3HaqeHIIIO 

BbI6paHHOro Kp1ITep1IJ1 OT6opa 

3. model_generate - rrpone.nypa BbJq1IcJ1eHIIJI pa3JIIIqHb!X Bapii.aHTOB MO,lleJlbHb!X <pyHKI.\IIH. 

IlplI TeCTIIpOBaHIIII anroplITMOB II aHaJIII3e Kp1ITep1IeB Bb!6opa 0IITHMaJlbHb!X 

3HaqeHIIH rrapaMCTp0B B KaqecTBe <pyHKl.{IIH pa3pemeHIIJI 6pan1ICb rayccliaHbl II nopeH111IaHb! 

pa3JIIIqHoH IllliplIHbl. B KaqecTBe M0,lleJlbHb!X 3aKOH0B pacceJIHIIJI IICIIOJlb30BaJIIIC~ Ha6opbl 

rayccliaH0B II nopeHl.{IIaHOB C qHCJI0M IIIIK0B (0,IIIIHaKOBOH IllHpHHb!) OT 0,IIH0fO ,110 1 l. Btt,11 

MO,lleJlbHb!X KplIBb!X B cnyqae 11 IIIIK0B BbI61IpancJ1 6JIH3KIIM K 3Kcrrep1IMeHTaJlbHb!M 

.naHHbIM, paCCM0TPeHHblM B pa6ornx [13,14] c rrpHMeHeH1IeM 6atteCOBCKOro aHaJIII3a. 

Mo.nenbHble <pyHKI.\IIll q1Icne11HO CBepTb!BaJlllCb C pa3pema10mei1 !pyHKl.{lleH, Ha 

rronyqeHHyIO 3aBHCHM0CTb HaKJla,llb!BaJICJI cnyqaHHb!H HOpManbHO pacrrpe.neneHHb!H IIIYM 

orrpe.neneHH0ro yp0BHJI B rrpe.nenax Kopn.nopa CTaTHCTHqecKHX Olllll60K 3KCI1ep1IMeHT0B no 

HeHTPOHHOMy pacceJIHlllO, II 3TH ,llaHHb!e II0CTYJ!a!lll Ha BX0,11 pacqeTHOH rrporpaMMb!. 

Pe3yJ1bTaTbl pacqcra 3aTeM cpaBHIIBaJIIICb C HCXO,IIHOH M0,lleJlblO. 

B KaqeCTBe B03M0lKHb!X KpnTep1IeB OT6opa 0IITllMaJlbHb!X rrapaMCTp0B 

perynJ1pll3al{Hll paccMaTPIIBaJlllCb cne,11y10rune <pyHKI.\HOHaJlbI: 

]. "11CTIIHHb!H" KplITepHH - MllHHMYM H0pMbl OTKJIOHeHHJI BbJqllCJleHH0fO peIIIeHIIJI s· OT 

3a,11aeaeM0H M0,lleJIH S_theor ITO o6naCTll CKaHnpoBaHHJI rrapaMCTp0B - BbJqlICJIJIJICJI ,IIJIJI 

ll3BeCTHb!X TeopeTHqecKHX MO,lleneii KaK 3TaJI0H ,IIJIJI HaxolK,lleHHJI HalIJl)"llllero peIIIeHHJI: 

Dm., = lH S k - I S_theor k I) 2= Min . 
2. BenliqllHa neBJl3KH - OTKJI0HeHH.8 CBepTKH nonyqeHH0fO pemeHH.8 s C pa3peIIIaIOrueii 

<pyHKl.{IIeH R OT llCX0,IIHbIX .naHHb!X rrpaB0H qaCTH ypaBHeHH.8 J - Han6onee 6JIII3KaJI K 

BeJIIIqHHe rrorpeIIIHOCTll B llCXO,IIHb!X ,llaHHb!X Derr: 
4onv=4(Jk-S®R kl= Derr : ID.on•- Derr l=Min. 

3. Pa3JlllqHb!e II0Ka3aTeJIH rna,IIKOCTll rrorryqeHHOf0 pemeHHH - HanpnMep, OTH0illeHHe 

CYMMbl KBa,llpaTOB Mo,11ynei1 Bb!C0KoqaCTOTHb!X KOMII0HeHT <pypbe-o6pa3a rrorryqeHH0fO 

peIIIeHHJI K Hll3KoqacTOTHb!M (rpaHHl.{a 6bma BbI6pana no 40-ii rapMOIIIIKe) . 
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4. MHHHMYM H0pMbI "OTPHl.{aTeJlbHOCTll" rrorryqeHH0ro peIIIeHH.8 s - II0CK0libKY 3aK0H 

pacCeJIHIIJI o6.s3aH 6b!Tb He0TPHl.{aTelibllb!M, TO cpe.nn rrorryqeHHb!X pemeHHH 

ecTeCTBeHH0 BbI6HpaTb peIIIeHH.8 c MIIHllMaJlbHOH HOpMOH OTPHl.{aTelibH0H qaCTH (KaK 

npaBHlI0, 0TPHl.\aTeJlbHaJI K0MITOHeHTa CB.S3aHa C HaJIHqneM 0Cl.{HlilIJll.{llH): 

.!lneg=l:,,( Sk-/Sk//=Min. 

Pe3yn&mambt 'IUcneHHOZO MOdenupoeaHUR 

Ilpn qttcrreHH0M M0,llerrnpoBaHHH ,lllI.8' pa3JIHqHb!X TeopeTnqeCKllX Mo,11eneii 6b!lill 

norryqeHbI 3aBHCHM0CTII .!ltru,(.!lo1her = Best) I .!ltru,(.!ltrue = Min) OT BerrnqnHbl ypoBHH WYMa 

C 11errb10 Bb!JIBlieHII.8 KpHTeplI.8, ,11a10mero MllHIIMaJlbHble 0TKJI0HeHH.8 3TOH Berr1IqllHbl OT 1 (B 

Kaqecrne .!lother paccMaTPHBaJIHCb KpHTepllll 2,3,4 H ,llpyrne). 

AHa!lll3 pe3ylibTaT0B qHcrreHH0fO M0,lleJIHp0BaHII.8 IT0Ka3aJI, qTo HaHJI)"IIIIIIe 

pe3ylibTaTbl C ToqKll 3peHH.8 6lIH30CTll peryJIJ!pll30BaHH0ro pemeHHH K "ToqHOMy" peIIIeHHIO 

M0,llelIII npo,11eM0HCTPHP0BaJI CJle,llyIOIUIIH KpHTeplIH Bb16opa 0IITHMaJlbHb!X napaMCTpOB 

perynllpH3al{HII - MllHHMYM H0pMbl "OTPHl.{aTerrbHOCTll" peIIIeHH.8 .Dn,g cpe,111I Bcex ToqeK lllill 

rrpn ycnoBIIH, qrn H0pMa CTaTHCTnqecKnx OIIItt6oK Derr = 1:,, ( L1S k l npeeumacr MHHHMYM 

HeB.S3KH no o6naCTH CKaHIIp0BaHII.8 Min(D.onv ), T0libK0 ,IIJIJI Tex ToqeK, ,IIJIJI K0T0pb!X 

3Haqenne HeBH3KII D.onv He rrpeBbIIIIaeT Berrnqnny Derr. CMbIClI 3TOro KpHTepn.s oT6opa 

crre,llyIOIUHH - B Tex CJl)"laJIX, Kor.na B rpyrrne rrorryqeHHI,IX pemeHHH o6naCTb ll3MeHeHHH 

HeB.S3Kll D.onv OXBaTbIBaeT 3Haqeune H0pMbl CTaTIICTllqecKHX OIIIH60K Dem 3TO 3Haqentte 

M0lKH0 llCII0lib30BaTb ,IIJIJI ycnrreHHH 0CH0BH0ro KpHTeptt.s oroopa rrapaMeTP0B !1,,,g. 
Pe3ylibTaTbl pacqeT0B OIITIIMaJlbHbIX peryJ1J1pll30BaHHbIX peIIIeHHH no M0,llelIH C 

na6opoM H3 11 rayccnaH0B M0lKH0 Bll,lleTb Ha pHCyttKax 3-5. YpoBeHb IIIYM0B B o6rraCTll 

IIIIKa 25% C00TBeTCTByeT qncrry OTCqeTOB B MaKCllMYMe 3KCIIepnMeHTaJlbHOro cneKTPa 

0K0lI0 200. IlapaMCTp peryJIJ!pH3al.\Hll a Bapbllp0BaJIC.8 B rrpe.nerrax OT 104 
,110 10·12

, IIOPJI.II0K 

peryJ1J1pH3al{Hll p - OT 4 ,110 12. 113 pHCyHK0B M0JKH0 Bll,lleTb, qTQ rrpe,11CTaBrreHHbie 

rrporpaMMbI 06ecrreq1Isa10T .noCTaToqnoe corrractte c OJKH,11aeMb!MII pe3yrrbTaTaMH. 
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PucynoK 4. PeryJ111p111osa1111oe pewe1111e llJlH 11a6opa raycc11a11os. Ow116Ka s 06J1acT11 n11Ka 7%. N=Sl2. 
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YmO'-IHeHue peaynRpU3QBaHHblX peweHUU. 
MO)l(HO IIOJij"'!HTh AaJihHeihnee YI'O'rnemi:e perymipH30BaHHbIX perneHHll npH 

HCilOJib30BaHHII pe3yJihTaTOB pa60Thl [3]. B pa6oTe [3] 6hrno Il0Ka3aHO, 'ITO 

perymipH30BaHHhie perneHHH JIHHellHhIX onepaTOpHhIX ypaBHeHHll AS = U C HenpepbIBHhlM 

orrepaTopoM A a fHJib6epTOBOM npOCipaHCTBe H, IlOJij"'!eHHhie BapIIaUHOHHhlM cnoco6oM co 

crrra)l(IIBaIOmIIM <pyHKUHOHaJIOM 

M a,p [ S, J] = II AS - u 11 2 + a II LS 11 2
, (8) 

rAe L - JIHHeiinhIH orrepaTop, TaKoii 'ITO 

3 K > 0: If S E H II LS II ~ K II S 11, 
MOryT 6b!Th npeACTaBJieHhl B BHAe: 

m 

Sa =Sr+ I,ckak +O(am), 
k=I 

rAe S T - rnqnoe perneHue 3aAa'lII. 

(9) 

3TOT pe3yJihTaT Il03B0JIHeT npHMeHIITb IlOAXOA, H3BeCTHhlll KaK MeTOA 

JKCipaTIOJIHUHII PII'lapACOHa Allll IlOJJj"'leHIIH npH6JIH)l(eHHOro perneHIIH 6onee BhICOKOro 

rropHAKa TO'IHOCTH na OCHOBe perneHHll c MeHhlllIIM nopHAKOM TO'IHOCTII [6,7]. 

me 

YTO'!Hennoe perneHIIe CipOIITCH no <popMyne 

m 

s improved= I,vk Sa', 
k=I 

Vk= :fi (-a,) 

!:la k -a j 
II 

a1 > a2 >a3 > ... > am >0 - nocrreAoBaTeJihHOCTh napaMeipOB peryllllpII3aUIIII. 

(10) 

IlpII HCilOJlh30BaHIIII <popMyJihl (10) MO)l(HO 3a.Merno YJij"'llllHTh Ka'leCTBO perneHIIii, 

Bhl'lHCJieHHhIX Allll rrpOII3B0JlhHbIX 3Ha'leHIIll rrapaMeipa perynHpII3aUIIII. HarnII pacqeThl 

IlOKa3aJIII, 'ITO J<p<peKTHBHO Allll paccMaipIIBaeMhIX CJij"'!aeB B3HTh m=3. y Jlj"'lllleHIIe 

pe3yJihTaTa Allll OIITHMaJlhHhIX rrapaMeipOB peryMpII3aUIIH, IlOJlj"'leHHbIX crroco6oM, 

OIIIICaHHbIM B rrpeAhlAymeM pa3AeJie, rrponcXOAIIT Ha BeJJII'lIIHhl nopHAKa OT 1 AO 30%. 
IlpnMep1,1 YTO'lnenn1,1x pernenIIii npnBeAeHhI na pncynKax 8,9. 

3aKJJIO'leHue 
IlpeAJIO)l(eHHblll arrropnTM Il03BOJJHeT IIOBhICHTh ycTOll'IHBOCTh MeT0Aa perneHHH 

ypaBHeHIIH Tnrra CBepTKH C IICilOJJb30BaHIIeM 6hICipOfO npeo6pa30BaHIIH <l>yphe AM 

AOCTaT0'lH0 rnnpoKoro KJJacca 3Maq aHaJIH3a JKCrrepIIMeHTaJihHhlX Aa.HHhIX HeiiipOHHOro 

pacceHHHH. HcrrOJib30BaHne YT0'lHeHHbIX peryMpH30BaHHhlX pernenIIii IlOBhIIllaeT 

J<p<peKTHBHOCTh II T0'lH0CTh paC'leTHhIX anropnTMOB. Pa3pa6oTaHHhJe nporpaMMhl HB.Jll!IOTCH 

HeCOMHeHHO IIOJie3HbIM AOIIOJIHeHIIeM K B03MO)l(H0CTHM rrporpa.MMHhlX cpeACTB AJJH 

JKcnpecc-aHaJIH3a HeiiipOHHhIX .nann1,1x Ha 6aJe rraKeTa PV-WAVE [l,2,4], pa6orn HM 

C03AaHneM H pa3BHTHeM KOTOph!X BeAeTCH B Jla6opaTOpIIn HeiiipOHHOll <pll3IIKH OIUIH II 

11HCTIITYTe raHa II MaiiTHep B EepnnHe. 
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)K11)lKOB E.TI., JlttTBHHeHKO E.11. Pl0-98-376 
O HeKOTOpbIX MeTO)lax aHaJIH3a )laHHbIX HefiTpOHHOro pacceamrn 

Pa6oTa nOCB51llleHa paCCMOTpeHHIO MeTO)lOB pemeHH51 ypaBHeHH51 mna CBepKH 
B 3a)latiax aHaJIH3a )laHHbIX HeHTpOHHOro pacceaHH51 JI pa3pa6oTKe COOTBeTCTB}'JO
lllero nporpaMMHoro o6ecnetieHH51. Tiocne o63opa crnTefi no coorneTCTBYJOlllefi 
TeMaTHKe )laeTC51 onHCaHHe MeTo)la perympmau1111 no THXOHOBY 11 no)lXO)la, nO3BO
JI5110lllero JTOtIHHTb nonyqeHHbie np116nmKeHHbie pemeHH51, a TaIOKe on11catt11e 
pa3pa60TaHHbIX nporpaMM Ha 513b!Ke PV-W A VE. Tipe)lJIO)KeHHblH anropHTM nO3BO
m1eT nOBbICHTb YCTOHtIHBOCTb MeTO)la pemeHH51 ypaBHeHH51 Tttna CBepTKH C JICnOJib-
3OBaHHeM 6blcTporo npeo6pa30BaHml <l>ypbe .llJ151 .llOCTaTOtIHO llIHpOKOro KJiacca 
3a)latI attanma 3KcnepHMeHTaJibHblX )laHHbIX HeHTpOHHOro pacce51HH51. HcnOJib30-
BaHHe JTOtIHeHHblX perynapH3OBaHHbIX pemeHHH nOBbilllaeT scpcpeKTHBHOCTb H TOtI
HOCTb pactieTHbIX anropHTMOB: 

Pa6oTa Bb!IlOJIHeHa B Jla6opaTOpHH HeHTpOHHOH qJH3HKH HM. 11.M.<l>paHKa 
omrn. 

TTpenpllHT 06-Le.u1111e1111oro IIHCTIITYTa ll.[(epHb(X IICCJle.[(OBllllllii. ,!ly6Ha, 1998 

ITepeBO.ll aBTOpOB 

Zhidkov E.P., Litvinenko E.I. Pl0-98-376 
Some Methods of Neutron Scattering Data Analysis 

The paper is devoted to consideration of methods to solve deconvolution 
problems in neutron scattering data analysis and the development of corresponding 
software. The overview of corresponding papers is followed by the descriptions 
of Tikhonov's regularization method and technique for its further improvement, 
as well as the implementation of the approach in software programs written in PV
W A VE language. The proposed algorithm permits one to decrease the instability 
of solving the convolution equation method using Fast Fourier Transform for many 
problems of neutron scattering data analysis. The usage of improved regularized 
solutions increases the effectiveness and. accuracy of calculating algorithm. 

The investigation has been performed at the Frank Laboratory of Neutron 
Physics, JINR. 
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