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3noKs3oa B,E. 
PIO - 10350 

UPEAK - Cff8KTpoopHeHTHP0BSHHSSI nporpSMMS ps3n0lK8HIISI CMecel! 

B ps6oTe 0ffHCSHS nporpSMMS psanolKeHIISI CM8Cll perpecc11l!, op11eHT11po­

BSHHSSI HS SHSnll3 cneKTp0B siaepH0I'0 11n11 MOneKynsipH0I'0 11anyqeHIISI 

(nornomeHHSI). Oco6eHHOCTH nporpSMMbl: 1) o6mHOCTb a TpSKT0BKe Il0HSITIISI 

K0Mff0HeHTbl,· T,e. ·BKnsas B cneKTP 0TQenbH0I'0 11anyqsTenS1 (nornoTIITensi); 

2) H83SBHCIIMOCTb OT B03M0lKH0CTII 0illlCSTb <pOpMy K0Mil0HeHTbl SHSnHTll­

·qecKII, T,K, B KsqeCTBe M0aemr M0I'j'T 6b!Tb B3S!Tbl 3KCnep11MeHTSnbH0 

H3MepeHHble nHHIIH (nonOCbi); 3) MIIHHMSnbHOCTb 'IIICns nspsMeTp0B ansi 
0ITIICSHHSI K0Mff0ll9HT npOH3B0nbH0l! qiopMbI; 4) B03M0lKH0CTb HSnSI'STb 

CBSl3H HS nspsMeTpbi; 5) B03M0lKH0CTb K0HTponsi KsqecTBS II aocToaepH0CTH 

nonyqseMblX 0II8H0K nspsMeTp0B, 

Ps60TS Bb!Il0nHeHs · B ns6opsTop1111 Bbl'IHCnHT9nbH0l! T9XHIIKII 

H SBT_0MSTll381Illll 011,RJ,f, 

Ilpenp■aT 061.e,uaeaaoro RRCTRTYT& s.Qepawx zccnuoaaul. ,lly6aa 1~76 

z1okazov V.B. PIO - 10350 
UPEAK - Spectroorienied Routine for Mixture 

Decomposition 

A co;nputer routine for mixture decomposition is desc­
ribed, oriented to be applied to the analysis of spectra 
of nuclear or molecular radiation (absorption). Unusual 
features of the routine are the following: l).generality 
in treatment of component notion, i.e., by a component 
a spectrum fraction is meant, which is produced by a 
single radiator (absorber); 2) independence of the possi­
bility of ~escribing the component shape analytically, 
because experimentally measured lines (bands) may be taken 
as shape models; 3) minimum of parameter number for the. 
description of the components of arbitrary shape is requi­
red; 4) ability to impose the constraints on the para­
meters; 5) ability to check the quality and the likelihood 
of the obtained parameter estimates. 

The investigation has been performed at the 
Laboratory of Computing Techniques and Automation, JINR, 
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BCTYTTnEHl1E 

naHHhie !pH3H<IeCKOI"'O 3KCilepn:MeHTa, B <IaCTHOCTH cneKT­

pbI Sil~epHoro n:anyqemrn, MOl"'YT !pOpManbHO paCCMaTpHBaTh­

CSI KaK nH_He:iiHaSI CMeCb none3HhIX H !pOHOBhIX KOMilOHeHT, 

Ha KOTOphie Hano)KeHa CTa THCTH<IeCKaSI oum6Ka. MaTeMaTH­

qecKH 3TO Bhipa)KaeTCSI TaK: 
n 

s(x). I ¢.(x)+b(x) +e(x), 
i,., I I 

rae s (x )- aHanHSHpyeMhie aaHHh1e, ¢. (x) i- sr noneaaag 
I 

KOMilOHeHTa, b(x) - CYMMa BCex !pOHOBhIX KOMilOHeHT, e(x)-
CTaTHCTH<IeCKaSI OIIIH6Ka c HyneBhIM cpe.[{HHM n: J:lHCnepcHeft 

D(x ). Uenb nporpaMMhI UPEAK - paano)KeHHe s(x) Ha 

¢ i(x) H b(x) OllTHManbHhIM B onpeJ:teneHHOM CMhICne cno­

co6oM ansr BO3MO)KHO 6onee IIIHpoKoro Knacca annapaTHhrx 

cneKTpoB HnH.apyrux cneKrponoao6HhIX cMeceft. MeToa, 

peann:aoBaHHhIH B •UPEAK 6hm coaJ:taH nocne TIUaTenhHoro 
. . 

aHanHaa HMe10merocsr OllhITa B o6naCTH o6pa60TKH . cneKTPOB 

II MO)KeT paCCMaTpHBaTbCSI KaK o6o6meHHe o6bI'IHO HCnonb-

ayeMhIX MeTO.[lOB. B 3TOH o6nacTH. Ero rnaBHhie oco6eH-

HOCTH COCTOSIT B cneay10meM. 

1) CneKTP qiopManhHO paCCMaTpHBaeTCSI KaK CMeCb 

IlHKOilOJ:lO6HhIX H ( HnH) HenpephIBHhIX KOMilOHeHT (HMelOIUHX, 

BO3MO)KHO, IlHKonoao6Hhie cy6KoMnoHeHThI) ; noJ:t OJ:lHHO<IHO:ii 

KOMilOHeHTOH IlOHHMaeTCSI nH60 0.[lHHO'IHhIH IlHK; nn:60 He- . 

npepbIBHaSI nmmsr ( a - , {J -cneKTpbi), nH60 HX !pHKCHpOBaH~ 

Hasr KOM6n:HaUHSI ( cneKTp H3OTona B y -HnH x, ::cneKTpax). 

2) nnsr Ka)KJ:1O1"'O THna KOMilOHe.HT ClleKTpOB .[{On)l{Ha 

6hITb IlOCTpoeaa MO.[lenb KOMilO.IIeHThl m. (x). ( J:tnSI !pOHa 
l 

b(x)): 3TO MO)KeT 6bITb aaanHTH<IeCKaSI qiyHKUHSI HnH 3K-

cnepn:MeHTanbHO H3MepeHHaSI I"'HCTorpaMMa _COOTBeTCTByID­

meii OJ:lHHO<IHOH KOMilOHeHThl ( BO 2-M cnyqa~ HeJ:tOCTalOIUHe 

aaaqeHH~ m i(x) coaaa10Tcsr HHTepnonsrun:eft). 
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3) Ha OCHOBe o6mHX CBOHCTB noruqeCKHX OTHOlileHHM 

Me}K.(ly MOJ:lellSIMJI m (x) H COOTBeTCTBYIOIUHMH peanbHhlMJI 

06'beKTaMH r(x) BBOASITCSI napaMeTpbl B STU OTHOIIIeHHSI 

TaK, qTO 

r(x,A,P,W,K)-Am( x-P ); 
Kx+W 

( 1) 

STH napaMeTpbl, 6yJ:tyqu o6mHMH xapaKTeplICTHKaMH BbIIIIe­

ynoMSIHYTbIX OTHOIIIeHHM, HMeIOT B TO }Ke caMoe speMSI 

SICHbIH <1iua11qeCKHM CMblCll: A - aMilllHTyAa, p - IlOllO}KeHHe, 

W - lllllpHHa, K - KOsqicliumrnHT llHHeMHOM aaBHCHMOCTH 

IIIHpHHbl OT KaHana X • 

4) nanee J:lllSI nonyqeHHSI MeTOAOM HaHMeHblllllX KBa.[lpa­

TOB oueHoK napaMerpos Ai, Pi, Wi , Ki i -H KOMnoHeHThI 

H HX OIIIH60K ucnonbayeTCSI o6biqHaSI TeXHHKa perpeccuoHHO­

ro aHanuaa; -qacrHwe npouasoAHwe r(x,A,P,W,K) no napa-

MerpaM BblqHCllSIIOTCSI Ha OCHOBe ( 1 ) : . 

ar ( ) ar A , iJr Az 
-- - m z , -• ----m (z),--"" ---m' (z) 
aA aP Kx+W X aw Kx+W X , 

(2) 

!.!_ __ Azx m'(z), 
aK Kx+W X 

rAe z,..(x-P)/(Kx+W). 
AHanorHqHo nnomaAb 

npH HCilOllb30BaHHH ( 1 ) : 
-H KOMilOHeHTbi Bb1qucnS1eTCSI 

S=Jr(x,A,P,W,K)dx=(A+PK)Wfm(z) l dz. (3) 
2 (1- Kz) 

MareMaTuqecKoe o6ocHoBaHHe H no.[lpo6Hoe onucamrn · Me­

TOAa AaHO B pa6orax
11 - 31, XoTSI MeTOJ:l 6hm npHMeHeH 

K aminHay paanuqHbIX annapaTypHhIX cneKTpos, qiaKTuqecKu 

OH MO}KeT 6hITb ucnonb30BaH B 60llbllleM Knacce aa.(laq 

pa3llO}KeHHSI cneKTpOil0.[l06HbIX CMeCeH. 

1. cf>OPMAflbHOE OTTHCAHI1E 3AnA1--Il1 

3a.(laqH pa3llO}KeHHSI cneKTpOB Moryr 6bITb pa3.[leneHhl 

Ha 3 n0Arpynnh1 cornacHo rpeM cnoco6aM BhI6opa sennquH, 
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KOTOpble paCCMaTpHBaIOTCSI KaK AHCKpHMHH8TOpbl OAHHOqHbIX 

none3HblX KOMilOHeHT: 

1 ) 1 noArpynna: IlOllO}KeHHe - AHCKpHMHHaTop ( Hanpu­

Mep, aHall1I3 Cil0KTp0B 1 COCTOSIIUHX H3 mmoo6pa3HbIX. no­

ne3l!bIX KOMilOHeHT! a - H y -cneKTpbI, cneKTpb! sneKTpo­

HOB KOHBepCHH, HeHTpOHHhlX pe30HaHCOB ll T.A.) j 

2) 2 IlOArpynna: lllllpHHa - Jl.HCKpHMHHaTop ( HanpHMep, 

aHanua cneKTpoB, COCTOSIIUHX H3 HenpepbIBHblX KOMilOHeHT: 

cneKTPbl paAH08KTHBHOro pacnaAa HeCKOllbKHX HCTOqHHKOB, 

f3 -cneKTpbl H T.A.); 

3) 3-51 nonrpynna: H IlOllO}KeHHe, H lllHPHHa - ,[lHCKPH­

MHHaTOpbl ( HarrpHMep, cneKTP HeMTPOHHOH AH<!ipaKUHH, KOr.[la 

IIHK ynpyroro pacceSIHHSI pacnono}KeH Ha naKe Heyrrpyroro 

pacceSIHIISI u o6a - Ha clioHe). 

Bo3MO}KHbI ll .[lallbHeMIIIHe pas.[leneHHSI 38.(la-q cornacHo: 

1 ) Konnqecrsy rrapaMeTpOB JWSI OIIHCaHHSI none3HbIX 

KOMITOHeHT; A ,P, w, K ( OAHHOqHaSI KOMITOHeHTa ..: cyMMa 

Ka - , K13-, L a- , L f3 -nHHllM B cneKrpe X -nyqett); A,P, W 
(OAllHOqHaSI KOMITOHeHTa.nHK B y-cneKTpe); A,W (OJ:lllHOqHaSI 

KOMilOHeHTa - KPHBaSI paAHOaKTHBHoro pacna.[la); 

2) 3H8Ky aMITlllITYAbI (nn10c - ,[lllSI cneKTpOB peaKUHM 

pacceSIHHSI HllH SMllCCHH, MHHYC- ,[lllSI cneKTPOB nornomeHHSI). 

l1TaK, Mb! CT8BllM 3a.(laqy pa3llO}KeHllSI cneKTpa <!iopManb-. 
HO: I 

!\I 
min I --1 

j,"1 D(x.) 
J 

x. -Pi n ( J 
(s (xj )- i:l A/Pi _K_i_¢_i_+ ·w·i 

2 
)), (4) 

rne OAHa H3 A.¢.- <iiYHKUHH <!ioHa. 

B pa6oTe/ 17n~Ka3aHo, qro ,[lllSI eAllHCTBeHHOCTll pemeHllSI 

38_,[laqH MHHllMH38UlllI ( 4) He06XOAHMbI CJ1e.[ly10ume orpaHnqe-

HHSI Ha napaMeTpbI: 

IA· 1 > s . , P. 1 - p. > r • 
1 - J 1+ l - 1 ( ,[lllSI 3a.(laq 1-H IlOArpynnhi); 

(5) 
!Ail ~s , wi+l -Wi 2 ri ( All SI aa.(la-q 2.:tt· n0Arpynnb1), 

I'.[le Sj , ri ,[l0ll}l{Hbl 6hITb IlOllO}KHTenbHblMH, cornacoBaHHbl­

MH c .i:mcnepc1rnii: noMexn e(x) a npemrnparellhHo onpe­

AeneHHhIMH ( T.e. nepe.[l MHHllMll3aUHeH) H Ki xj + W j ~ C i-:. 
AOll}KHbl BblilOllHSITbCSI. 
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llanee MOI'YT 6bITb HHOI'J:{8 Jl06aBneHbl cneAyrorrme OI'­
paHH'IeHIUI, OCHOBaHHble Ha qJH3H'IeCKHX coo6pa)KeHnruc: 

¢e = <pk , C , k ~ { i j { OJlHHaKOBaSI cpopMa HeKOTOpblX KOM-
noHeHT); (6) 

K. ,. 0 nnn P. = 0 
I I 

{JlnSI aHannsa nHKOB nnn 3KCnoHeHT); 

W. -k. W. +d. ± c., j > i {AnSI 2-il: noArpynilbI, P. =k-P- +d. +c.}; 
J J I J J J JI J- J 

HanpnMep, AnSI y -cneKTpOB kj ,.,1 t d j ,c (. j = 0 B Ka)KJlOM 
KOpOTKOM IIHTepBane. 

llnSI ynytJIIIeHIISI Ka'IeCTBa OUeHOK MO)KHO HanO)KHTh or­
paHll'IeHHSI Ha aMnn11TyJlhl II nono)KeHHSI (11 Ha Ka)KJlhlli na­
paMeTp): 

A.=b.A.±c., P.>=P. +k. ±o. ,j>i,p.,,<p . .$Piu 
J J I J J I J J IL - I (7) 

npII ycnOBHll 1 'ITO o6naCTh, 0I'paHH'IIIBaeMaSI (5)-(7), CO­

Jlep)KHT HCTIIHHble 3Ha'IeHHSI Po • 
l.JT06bi MIIHHMll3HpOBaTh (4) npn CBSI3SIX (5)-(7), npn­

MeHSieTCSI cneAyromaSI !lBYXCTaAHil:HaSI npouenypa: 
1) Ha nepBOil: CTa!lHH ncnonhsyeTCSI · neMnqm:poBaHHblli 

npouecc faycca-HbroTona c npoeKTnpoBaaneM Bcex npoMe~ 
)KYTO'IHbIX oueHOK irn o6nacTb {5)-(7); 

2) Ha BTOpoil: - npouecc HhlOTOHa np11 ycnOBHH nonO)KII­
TenbHOli. onpeneneHHOCTH ero MaTpHUbl. 

T aKaSI npouenypa nenaeT o6pbIB npouecca M11H11M11sau1111 
6onee Hane)KHbIM; C Jlpyroil: CTOpOHbl, nonO)KIITenhH8SI 
onpe,deneHHOCTb KOHe'IHOil: Mal'pHUbI eCTh Bepaeil:11I11il: npII-
3HaK Toro, 'ITO pellleHHe COOTBeTCTByeT MHHHMYMY ( 4) 
(a He APYI'IIM HynSIM rpanneHTa (4)). 

Eail:eCOBCKHe oueHKH nap~MeTpOB MOI'yT 6b!Th nony'IeHbI 
npn ycnoBHH, 'ITO Ha'IanhHbie 3Ha'IeHHSI Po H HX M8Tpnua 
fpaMMa Rij naroT anirnopnoe pacnpeneneane oueHoK. B sToM 
cny•rne Ben11qnaa(Rij(pi..:.pi 0 ), (pj-Pjo )) np116aBnSieTCSI 
K ( 4) • 

ny'IIIIHli cnoco6 ccpopMllp0B8Tb MOJlenn ( KaK none3HbIX 
KOMnoHeHT, TaK II cpoHa} - CTpOIITb HX Ha OCHOBe Teope~ 
Tll'IeCKHX C006pa)KeHHil:, HO. ecnn 3TO HeB03MO)KHO, MO)KHO 

11cnonh30BaTb JlnSI 3THX ueneil: 3KCnepnMearanhHO H3MepeH­
Hbie KOMnoHeHThI, npu6eraSI K 6ail:ecoBoil: peKypc11aHoil: . 

~ 

... 

" 

.. 

I" 

npouenype. TaKHe KOMnOHeHTbI JlOn)KHbI HMeTh CTaTHCTHKY 
no MeHbllleil: Mepe Ha nopSIJlOK BbIIIIe, 'IeM aHanusnpyeMbie 
KOMnOHeHTbI. MO)KHO IICnonb30BaTb crna)KHBaromyro npouenypy 

JlnSI 3KCnepuMeHTanhHO H3MepeHHbIX nHKOB, BbI6paHHbIX JlnSI 
nocTpoeHHSI MO,llenu, cneJlyIOIIIHM o6pa30M: npennonO)KHM, 
'ITO HHTepBan cneKTpa (ao ,a 1) COJlep)KHT nHK H n11Heil:Hbili 

cpoH, KOTOpb1e nOJlI'OHSIIOTC SI cpyHKUIIeil:: 

f(x,p)zAexpS-(~)
2 

J+c+ az; 
t P(x) 

rne P(x)- nonuHoM l.Je6b111Ieaa 3-ro nopSIAKa no x, z = 
• 2x- a O - a1 ; Bb!pa)KeHHe A exp I - rx- p )

2
- l 6epeTCSI 

a
1 
-a0 P (x) S 

B Ka'IeCTBe MOAenu n11Ka. Ecnn pesynbTaTbl nOJlI'OHKH He­
JlOCTaTO'IHO -xopOIIIH, MOJlenb cpopMHpyeTCSI npoCTbIM cnoco-
6oM: cpoH BbI'IHTaeTCSI II OCTaTOK 6epeTCSI a Ka'IeCTBe MO­

nenn. 

2. CTPYKTYPA TTPOfPAMMbl 

CneKTP AennTCSI Ha HHTepBanbI, KOTOpbie MOI'YT conep­
)KaTb n KOMnOHeHT, IWH nsonnpoBaHHbIX, 11n11 nepeKpb!BBIO­
IIIHXCSI, II cpOH~ Ka)KJlaSI nsonnpoBaHHaSI KOMnOHeHTa MO)KeT 
6bITb B3SITa .i;:tnSI cpopMnpoaaHHSI MOJlenn. He 6onee ABYX 
pasnn'IHbIX MOAeneil: none3HbIX KOMnoaeHT II OAHa MOAenb 
cpoHa (ecnn TaKOBOil: HeT, TOI'Jla non11HOM l.Je6bIIIIeBa ·nopSIAKa 
He BbIIIIe TpeThero) MOI'YT ncnonb30BaThCSI B Ka)K!{OM IIH­
TepBane cneKTpa. B Ka'IeCTBe 'I11cen si II r i nporpaMMOil: 
6epyTCSI MaKCIIManhHbie 3Ha'IeHHSI aMnnHTYJl II pa3HOCTeil: 
nonO)KeHHil:, rapaHTHPY!O!IlHe 0JlH03H8'IHYIO CTaTHCTH'IeCKYIO 

't--';; (· fl/ IIHTepnpeTaUHIO peaynhTaTOB MHHHMH38UHH ( 4) CM. ) • 

UPEAK npencTaBnSieT co6oil: cpopTpaHHyro nonriporpaMMY, 
KOTopaSI non)KHa BbI3bIBaThCSI rnaBH0iI nporpaMMOil: (MP). 
Bo3MO)KHbl 2 pe)KHMa B3aHMOJleil:CTBHSI noAnporpaMMbI 

UPEAK II MP: 
1) IMI - aeT o6MeHa nacpopMauneil: (npocToil: BbISoB) ; 

B 3TOM cny'lae BXOJlHbie naHHbie 'IHTaIOTCSI C KapT, a BbI­
XOJlHbie netJ:aTaroTCSI; oueH.KH OCHOBHblX napaMeTpOB H HX 
OIIIH6KH MOI'YT no )KenaHHIO nonh30BaTenSI 6bITb sanncaHbl 
B cneuuanbHbiil: · MaccuB TAB ) ; 
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2) IM2 - aKTHBHbiii: o6MeH HHqiopMau1Ieii: ( HanpHMep, 
a cny,:rne, ecn1I UPEAK itOn)KeH 6b1Tb n1Iw1:, npoueitypoii: 
BHYTPII 6onee cnO)KHOH nporpaMMbI) ; TOI'J:ta BXOJ:lHbie J:taH­
Hble 'IIITBIOTCH II3 naMHTII, BbIXOJ:lHbie IllIWyTCH B naMHTb 
( KBK qJBKT1I'1eCK1Ie napaMeTpbI) II no )KenaHIIIO MOI'YT 6hiTb 
pacne'laTaHbI H ( 1In1I) HaKonneHbI a TAB. 

CTpyKTypa UPEAK cneityromaH: -
a) ocHOBHBH noitnporpaMMa UPEAK, opraH1Iay10maH pa-

6oTy acero KOMnneKca II BhI3bIBaeMaH MP; 
6) cerMeHThI (qiaKT1I'leCK1I, a cpopManbHO - noitnporpaM-

Mh1; OHH I'OTOBbl K oqiopMneHHIO B cerMeHTbI, HanpHMep, 
itnH cokpameHHH naMHTII): 
PREPR- noitroTaan1IaaeT ace Heo6xoit1IMh1e itaHHhie itnH 

nOJ:tI'OHKII; 
FITPR - ocymecTanHeT noitrOHKY II aHan1Ia ee peayn1:,TaToa; 

0UTPR - ocymecTBnHeT BbIBOJ:t peaynbTBTOB IlOJ:lI'OHKH; 
·sIMPR - cTpOIIT (no )KenaHHIO) npoCTbie oueHKH noneaHbIX 

napaMeTpOB OJ:tlIHO'IHbIX KOMnOHeHT; 
CAMPO - cTpOIIT (no )KenaHHIO) Moiten1I Ha 6aae peanh-

HhIX KOMnOHeHT; _ 
FPEAK - "aar~ywKa" (itnH HecTaHitapTHhIX ueneii:); 
a) noitnporpaMMbl itnH ueneft o61llHX Bbl'IIIClleHHM: 

LSM76 - HaxoitHT MIIHHMY.M (4) npH CBH3HX Me)KJ:tY 
napaMeTpaMH; BKnIO'laeT B ce6H acnoMOI'aTenhHbl8 noitnpo­
rpEiMMbl 0UTIN H PODEM ; 

LAPIN - ocymecTBnHeT n1IHeii:ay10 1IHTepnonHU1I10; 
SMXIN - o6pamaeT C1IMMeTp1I'IHy10 MaTp1Iuy; 

r J . acnoMorarenbHhie noitnporpaMMhI 1 11cnon1:,ayeMhie 
J:tPYI'HMH noitnporpaMMBMII: AMXNS , APPRQ' , ARIT'2 , ARITH, 
ARRAM , CALF , MO'PR , Q'PO'SP , PQ'LCA, PRANA , INIPR , PRIPR, 
PRO'GM, PR0'02, PR0'0P, RESCA,RINC0 , SEMAT, STAR , UPDAM, 
WAREC,WHDEF ,WIPRO' ; rpaqilIKH ne'laTaIOTCH noitnporpaM-
MOii: GRAPH; Ka)KJ:taH II3 aTIIX noitnporpaMM coitep)KHT KOMMeH­
Tapm1, OillICbIBBIOllllie IIX H83Ha'leH1Ie, II J:tpyryro Heo6XOJ:l1I-

MYIO lfHqJOpMBUIIIO; . 
it) noMe'leHHhie 06m1Ie 6noK1I: C0BL , M0Dl , M0D2 , 

MO'DB , SBLQ'CK , C0NAR, RBUCH , LICIZ)N; 6onbWIIHCTBO 
nepeMeHHbIX STIIX 6nOKOB on1ICaHO a CeKUIIII BXOJ:lHbIX 
JiaHHbIX IInJI KOMM8HTap1IHX aa IICKnIO'leHIIeM: 
B C~BL: PRI - TeKyllllIH yKaaarenb pe)K1IMa ne'laTIIi 
KM - KOn1I'leCTBO MOJ:teneii: none3HblX KOMnOHeHT; 
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B M0Dl , MGD2 , MGDB : RLl , RL2 , RLB - Te )Ke aen1I'IIIHhI, 
'ITO II NLI , NL2 , NLB, TOnhKO B aemecraeHHO_M qiopMaTe; 
cs:1 , Wll ••• , co - BCnOMOI'aTenbHbie nepeMeHHbie 
J:tnH onepaUIIll C 'MoitenHMII; 

B SBLIZ)CK : CBII RB on1IcaHb1 .a KOMMeHTapHHX K LSM76 ; 
p - MaCCIIB napaMeTpOB, IIX HII)KHIIX II BepXHIIX rpaHIIU; 

F,Y,0,P - acnoMoraTenbHh1e MaCCIIBhI itnH LSM76 
B RBUCH : AMX ' AMN ' KX ' KN - MaKCIIMYM II MIIHIIMYM 

·II· IIX IIHJ:teKCbI: 
WH - aec i -ro aHa'leHIIH cneKTpa; 

B LICON .: IAZ , IPZ - yKaaaTenlI TO'IHbIX cagaeii: .itnH, 

Ai II pi 
RESA - MaCCIIB r i ( paapeweHIIii:) ; 

06mag cxeMa pa6oThI nporpaMMhI cneityromag: 
a) IMl: ace BXOJlHhie naHHbie nenHTCH Ha rpynnb1; 

Ka)K]lag II3 HIIX CHa6)KaeTCH HOMepoM 'rpynnhI, KOTOpbill . 
npo61Iaaercg Ha oTitenbHoii: KapTe II npenwecTayeT rpynne; 
UPEAK BBOJllIT STII rpynnhI B nocnenoaaTenhHOCTII, He 
qJIIKCIIpoaaHHoii: II onpeneneaHoii: non1:,aoaaTeneM, H pear1Ipy­
eT Ha HIIX, B OCHOBHOM aanacag IIX B COOTB8TCTBYIOllllIX 
H'l8HKaX naMHTH; OJ:{HaKO H8KOTOpb1e rpynnhI Bbl3bIBBIOT 
6onbw1Ie Aeii:CTBIIH (nonroHKy, qiopM1IpoaaH1Ie H HopMan1I­
aau1I10 MOJ:ten1I, OCTBHOBKY pa60Tbi). 

6) IM2 : • Te )1{8 rpynnhI 'IIITBIOTCH II3 cneu11anbHOI'O 
. ~ 

MaCCIIBa O'NL, peaynhTBThI aHanaaa aan1IChIBaIOTCH B £)NL 
H TAB, 11 aoaapaT H3 UPEAK nenaeTcH nocne o6pa6oTKH 
Ka)K.noii: rpynnb1; T.e. B aToM pe;>KHMe UPEAK cnenyeT 
Bbl3blB8Tb ,B UIIKne. 

Tion1:,aoaaTenb onpenenHeT nocneitoaa-renhHOCTb rpynn 
B 0601Ix pe)K1IMax, cneityH nor1IKe o6pa6oTKlf cneKTpa; 
BBe,lleHHaH rpynna OCTaeTCH B CBOIIX gqeii:KaX, noKa HOBBS! 
rpynna c TBKIIM )Ke HOMepOM He 6y.neT BBeJ:teHa, T.e. 
Tpe6yeTCH JIIIWb BBOJl rpynn, ,06HOBJIHIOllllIX Jl8HHhie. 

UPEAK BhI3btBaeTcg TaK: 
CALL UPEAK (SP, DISP, O'.NL, ANP, TAB,AMl,AMD,RM,NM), rne 
SP( LS) - MaCCIIB cneKTpa JlJIIIHOii:. LS; 
DISP (LS) - J:t1Icnepc1IH cneKTpa; ecn1I OTC'leThI IIMeIOT 

pacnpeiteneH1Ie flyaccoHa, UPEAK qiopMIIpyeT Jl1ICnepc1I10 
aaT0MaT1I'l8CKH (6aii:ecoaa oueHKa): 
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DISP(K)=SP(K)+l, K-1,LS; 

1rnaqe ( HanpHMep, ecnu 6bm BhI'!TeH HSMepeHHbIH qioH) 
oHa .ctom1rna 6bITb BbI'!HcneHa nepe.ct Bb1aoaoM UPEAK 
H noMeIUeHa B DISP; 
O'NL(MS+3) - Maccua .ctnSI aaaHMO.cteiicTaHH; 
O'NL(I)zACH .. 0(l) - pe:lKHM B3aHMO.cteiicTBHSI IMl (IM2); 

(7) 

<1NL(2),..DEM,.0(l,2) - pewa10TCSI aa.cta'IH l-ii(2-ii, 3-ii) no.ct-
rpynn; 
ocTaZ,:bHbie gqeiiKH GNL co.ctep:lKaT a IMl npouaaonbHyro 
HH<pOpMaIUi!Oj 
a IM2 aHatJeHHSI oc_TanbHhIX gqeeK GNL cne.ctyromne: 
ONL(3)- RNG - HOMep rpynnh1; 
0NL(4-••. ) - .ctaHHb1e rpynnh1 c HOMepoM RNG · ( MaKCHManh-
Hhiii paaMep .. Ms ) ; 
ANP(3 * MM) - acnoMoraTenbHhiii Maccua; MM - MaKCHManb­
HaSI .ctnHHa HHTepaanoa, Ha KOTOpbie .ctenHTCSI cneKTp. 
TAB(6 * NP+ 1) - Maccua peaynbTaToB, NP- o6mee KonH'lecT­
ao o6pa6oTaHHbIX KOMllOHeHTj co.ctep:lKHMOe 8TOf'O MaCCHBa 
nocne aHanu3a: 
TAB(l) - NP { THU - real ) ( He BKnIOtJaSI KOMllOHeHTbl .ctnSI 

MO.ctene:li); 
TAB(2)-TAB(7) - nonomeaue, owu6Ka nono:1KeHHH, nnomap,b, 

onm6Ka nnoma.ctH, WHpHHa, own6Ka WHpHHhI 1-oii KOMno­
HeHThij 

TAB(8)-TAB(13) - nonomeane, owH6Ka nono:lKeHHSI II T • .ct. 
2-ii KOMllOHeHTblj n TaK .ct_anee; 
AMl(NM,NM) ,AMD(NM), RM(NM, NM) - acnoMoraTenbHh1e Maccuah1; 
NM; - MaKCHManbHOe 'IHCno napaMeTpOB Ha HHTepaan cneKT-

pa; 
·c.lHcno napaMeTpoa BhI'IHCnSieTcSI no qiopMyne: NPz2N+KM+LI+4, 
r.cte N - '!Hcno KOMllOHeHT B HHTepaane, 
KM - KOnH'leCTBO MO.ctenefi noneSHbIX KOMllOHeHT Ha HH­
Tepaan, 

n 
I 

~ 
I 

LI-1(0) - napaMeTp K (He) AOn:lKeH HCllOnb30BaTbCSij . 
4 napaMeTpa HCllOnh3yIOTCSI .ctnSI OllHCaHHSI <pOHa. ,,. I 
Ecnu AHCllepCHSI qiopMHpyeTCSI no (7) HnH 6aiieCOBbl oueHKH ... '.1, 
He HCllOnhayroTcSI, MomHo onycTHTb peaepaupoaaHHe DISP •.· . 
nnu RM H nucaTb BMecTo HHX npouaaonbHbie HJ:ieHTHqiuica-
Toph1. 
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3. axonH~E nAHH~E 

UPEAK HcnonbayeT .ctnSI aao.cta KapT e.ctHHCTBeHirh1ii 
qiopMaT: lOE 8.0. 
OnucaHHe .ctaHHhIX COCTOHT HS OllHCaHHSI rpynn .ctaHHbIX. 
DATA I. RKM, RNN, RIDI, RMP, DEM, RBFM - 1 KapTa; 
RKM (a nporpaMMe KM ) - KonuqecTao MO.cteneii Ha HH­
Tepaan; ecnn RKM~o , TO aBTOMaTH'leCKH: MO.ctenb 1 = 
... GAUSSIAN , Mo.ctenb 2 = LORENTZIAN ( .ctnH 2-ii no.ctrpyn­

nh1: MO.ctenb 1 = MO.ctenb 2 = 3KCllOHeHTa); 
RNN=0(l) - OAHHO'IHhie KOMllOHeHTbl .ctOn:lKHbl llOllI'OHSITbCSI 
( Bbl'IHCnSITbCSI no npOCTOMy anropHTMy: cno:lKeHHe OTCtJeTOB 
H BbI'IHTaHHe <pOHa); 
RIDI .0(l)- DISP (K) .. SP(K) + 1 , K ,:_ KaHan ( DISP qiopMHpy-
eTcg llOllb30BaTeneM) j 
RMP-1(0) - rayccoaa H nopeHueaa MoaenH (He)pacne-
tJaThIBa10Tcg; 
DEM-0(1,2) - pewaeTCSI aaaaqa 1 (2,3) noarpynnb1; 
RBFM-0 - qioH HMeeT nonnHoMnanbHYIO qiopMy; 
RBFM-1,3 - Moaerib qioHa aaeTcSI nollbaoaaTeneM; 
RBFM•2,3 - noneaHhie KOMnoHeHThI 1-:li MOAenH HMeioT 4 
napaMeTpa: · A, P , W , K ; PKM'"" 2, noneaHbie KOMnoHeH-
TbI 2-A MO.ctenH HMeIOT 3 napaMeTpa: A , P , W ; W ._ OllH­
HaKOBa ang KOMllOHeHT OllHHaKOBbIX MOAeneA; K- o6IUHii 
napaMeTp a KB:lKllO~ HHTepaane cneKTpa; 

DATA 2. RL RMP1 - 1 Kapra; 
F.1 - KonoAa icapT; 
(R2, RMP2) - ( 1 Kap Ta) ; 
(F2) - Konoaa KapT; 
(RB,RMPB) - ( 1 Kapra);. 
(FB) - Konoaa Kapr·; 

Fl(F2) coaep>KHT Ta6nHUhr Moaenu 1 ( Moaenu 2) ; FB co-
. .ctep:lKHT MOllellb qioHa; Ka:lKllaH Ta6nHua co.ctepmHT Rl(R2,RB) 

'IHCen nepeA MaKCHMYM,OM, 1 'IHCno a MaKCHMyMe H 
R1(R2, RB) 'IHCen nocne MaKCHMyMa; ecnu aCHMMeTpHSI 
HMeeT MeCTO, HeAOCTaIOIUH0 3HatJeHHSI aanonHSIIOTCSI HylISIMH j 
PMPi-l (0) - MOAenb i (He) neqaraercg; 
ecnn RKM 2 l, KapTbI c R2, RMP2 H. F2 oTcyTcrayroT; 
ecnH RBFM=D 11n11 2, KapTbI c RB, RMPB H FB 0TcyrcTay-
10T; ecnn HeKOTOpbie Ri .. O, 8TO 03Ha'!aeT, 'ITO BBOA i -ii 
MOllelIH He Tpe6yeTCSI H CTapag MO.ctellb ocraeTCSij B 8TOM 
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enyirne Fi He Hy)KeH. Eem1 BBOJ:HITeSI Bee 3 Mohenn, Ri 
He JlOn)KHbl npeBOeXOJlUTb 99 ,49 ,49 ( eenu BBOJlSITe SI TOnbKO 
FI , FB , ..: eooTBeTeTBeHHO 148, 49). 
BBe]leHHbie MO]lenn 8BTOM8TU'!eeKH HOpManuayIOTeSI. 

DATA 3. ACH,B,RMPS - 1 KapTa; 
-SPIN -KonoJla KapT. 

ACH - Anirna, B - Ha'Iano BBOJlIIMoro IIHTepBana eneKTpa; 
SPIN - BBOJlIIMblH HHTepaan eneKTpa ( ACH KaHanoB); 
RMPS ,.,,J(O) - BBeJleHHbrii _ IIHTepaan (He) ne'IaTaeTeSI; -

eenn B= 0, 1 npneB8IIBaeTeSI B; eenII eneKTp 6bm BBeJleH 
B MaeenB SP nepeJl _ BbI30BOM UPEAK, DAT A 3 He Tpe6y-
eTeSI. 

CB(4) - CB(l3) ~ KapTa; DATA 4. 
DATA4 eny)KHT JlnSI ynpaBneHUSI npoueeeoM MUHUMHaa-

UUII. 

CB(4) - war, e KOT0pbIM 6epyTeSI KaHanbr JlnSI BbI'!IIeneHIISI 
( 4) (B TOM enyqae, eenn ( 4) eneJlyeT BbI'!IIenSITb numb 
Ha 'IaeTH · MHO)KeeTBa KaHanoB); _ 

CB(S)xNG - :aepXHIIH npeJlen KOnII'!eeTBa uTepauuii rayeea­
HbIOTOHa; 

CB(6) - )KenaeM8SI T0'IHOCTb MIIHIIMuaauuII; 

CB(7) - )KenaeMoe OTHoweHne x 2 K 'Iueny eTerieHeii eBo-
60JlbI (eenn CB(7)--1, TOr'Jla OHO onpe]lenSieTeSI npor-paMMoii); 
CB(B), CB(9) - HH)KHtt:ii H BepxHuii npeJlenbr KonIItJeeTaa IITe­
paunii HbIOToHa; 

CB(lO)=I(O) -- M8TPHU8 (He)npoBep..SieTeSI Ha rronO)KUTenb-. . 

HyIO orrpe]leneHHoeTb; 

CB(ll) =,\ - JlnuHa. wara rrpH:pameHIIii napaMeTpOB (0<,\.5 l); 
CB(l2)zea - npII3HaK per-ynSipIIaaum~ 3a]laqu i 
az O - HeT per-ynSipH38UUH; 

O<a<l - UTepaUHH ]leMrrcpupy10Teg (aaMeHOH JlU8r'OHanb-
HbIX aneMeHTOB MaTpHUbI a ii Ha O+a )a ii ) ; a= 1 - 6aiie­
eoBeKae oueHKH Herronb3yIOTeg; 

CB(l3)-PRI=l(O) - peaynbTaTbI Ka)KJlOii HTepauIIH (He) 
rre'!aTaIOTeH; peKOMeHJlyeMbre 3Ha'leHHSI CB(4-13) : 1; 5; 1 ;-1; 
0;l;l;l;0,0001 .; 0; B enyqae ena6bIX anu rrepeKpbrna10maxeSI 
KOMlIOHeHT a =- 0,01-0,1; ,\ =- 0,1-0,5; NG=- lQ;..15. 

DATA 5. PRS, FIS, 0US - 1 KapTa 
PRSzl(O) ·- UHcpopM8UHSI 0 IlOJlr'OTOBKe ( He) lle'!aTaeTCH; -
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FIS"" 1(0) - cpaKTOPbl KoppenSIUHH (He) netJ8T8IOTeSI; eenn 
i -ii cpaKTOp MH0I'0 6onbwe 1 ~ HM8IOT MeeTO TPYllH0eTH 

npa BbI'!HeneHHH i -ro napaMeTpa; 
ous =0 - BbIXOJlHbl8 peaynhT8Tbl He neqaTaIOTeSI; 
£)US= 1(2) - r-pacpHKH ( '!HeneHHble 3Ha'!eHHSI) eneKTpa H 

peaynbT8TOB paano)KeHHSI ne'!aTaIOTeSI; 
£)US =3 - netJaTaIOTest II r-pacpuKH, II 'IIIena; • 

eenn GUS oTpIIuaTenbHO, !ABS (IFIX(0US) nenonbay10Test, 
K8K 8TO onIIe8HO BbIWe, HO peaynbT8Tbl aHanII3a He noebr­

na10Test B TAB. 
DAT A 6 - HeT UHqiopM8UHH; 
KapTa e HOMepoM 6 03HatJaeT B03BpaT II3 UPEAK K MP. 
DATA 7 - AO, Al, RN, RE, RILC, PIR _- 1 KapTa; 

AO,Al - HatJano u KOHeu aHanuanpyeMor-o IIHTepBana eneKT­

pa; 
RN - queno K0MnoHeHT B [AO,Al]; eenII_ N=O, nonroHsteTeSI 

numb qioH; N= !FIX (RN) ; 
REx0(-1) - eeTb (!feT) qioH(a) B UHTepBane; rpaHHUbI 
napaM:eTpOB qiopMupyIOTest 8BTOM8TUtJeeKII; 
RE=l - Bee H8'!8nbHbl8 3H8'!8HIISI napaMeTpOB, HX HH)KHIIe 

H BepXHUe r-paHIIUbl BB0]lstTCst; 

RILC = 1 (O) - nuHeiiHbI8 38BIICIIMOeTH Ai. II pi (He) IICil0nb-
3yIOTCSI (eM. DATA 14 ) ; • PIR-= 1 (0) - 'IYBCTBUTenhHOCTII s i n paapeweHIIst ri ac-

nonbay10Tcst MHr'KHM ()KeeTKIIM) enoco6oM; 
)KeCTKIIH - a6conIOTHbl8 npenenbl nonO)K8HHii 

qJUKeUpOB8Hbl; MSII'KIIH - cpIIKCIIpOB8HbI T0nbK0 
MHHIIManbHble pa3HOCTH non0)K8HHii. 

DATA 8. DPGS, DBACK,CAM,CRE,Wl,DW1,W2,DW2-l KapTa; 
( DBK, DWB,DLWB,BGW,RLCF,DRLCF) -(l KapTa); 

DP0S - TO'IHOeTb (B KaHanax) Ha'!anbHbIX 3Ha'!eHIIH 
nono)KeHnii O-st nonr-pynna) nnn wnpIIH ( !2-st 
nonr-pynna) ; 

DBACK - eTeneHb cpoHoBor-o nonIIHoMa (0,1,2,3); ecnn 
BaeneHHoe DBACK< 0, TO DBACK-min(N,3); N 
queno KOMilOHeHT B UHTepaane; 

CAM - Ka)Knoe s i yMHO)KaeTc st Ha CAM; 
CPE - Ka)Knoe r i Y¥HO)KaeTeSI Ha CRE; TaKIIM o6paaoM, 

MO)KHO KOHTponupoBaTb 8TH BenH'!UHbl S i H r i H 
MeHSITb ux 3Ha'!eHHst; 
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Wl ( W2) - HaqanhHhre 3Haqemrn umpllHhI An.H 1-ii: rroArpynnhr 

JWll nonm1<emrii: An.H 2-ii: IIOAI"PYIIIIbl KOMIIOHeHT 

1 (2) MOAenll; 

DWI ( DW 2) - ToqHoCTb 

DW2 < 0, 
Wl,., W 2 ; 

( B KaHanax) Wl ( W2) ; ecnn 

To Ha Wl,W2 aanaraeTC.H CB.Hab: 

DBK, DWB, DLWB - ToqHoCTb <pOHOBbrx rrapaMeTpoa, 

P,W, K (ecnll RBFM=l,3 ) ; 
B!Z)W - HIOKHllii: rrpeAen Kxj+ W (ecnll RBFM-1,3 ); 

RICF - aaqanhHoe aaaqemrn rrapaMeTpa K An.H rrone3HbIX 

KOMIIOHeHT ( ecnll 4 rrapaMeTpa A, P, W, K OIIllCbI­

BalOT llX <popMy, T.e. ecnll RBFM "'2,3 ) ; 
DRLCF - TOqHOCTb RLCF; 

2-.H .KapTa DATA 8 rpe6yeTcR, ecnII RBFM"" 1,2,3; llHaqe 

OHa OTCYTCTByeT; 

Ang o6pa6oTKII CIIeKTpOB rrornomeHll.H CAM AOmKHO 6bITb 

OTpIIuarenhHbIM; ecnll T0nbK0 1 MOAeiib llCIIOnb3yeTC.H, 

W 2 ll DW2 MoryT oTcyTcTaoaaTh; llcrronhayg DATA 8 UPEAK 
<pOpMllpyeT rpaHH Ubl rrapaMeTpOB, • 

DATA 9. TAM 
ACC 
BCC 

KOnOAa KapT; 

KonoAa KapT; 

KOnOAa KapT. 

TAM: ecnn TAM(i)-k, i -ag KOMIIOHeHTa OTHOCIITC.H K k -ii: 
MOAenll; ACC,BCC - lllllPHHa i -ii: KOMIIoHeHThI W i cag-

aaaa c o6meii: urnpllHOii: W cooTeorneHlleM Wi =ACC(i) *W+BCC(i); 
BBOA DATA 9 cneAyeT aa BBOAOM DATA 7; B aaqane 

pa6oTbr: TAM(i)=liACC(i)=l;BCC(i)z0; i=l,N; 
ecnH TaKue 3HaqeHll5I IIOAXOA.HT, BBOA DATA 9 MO)KeT 6hITb 

orrymee 

DATA 10. AP - KonoAa KapT; 

AP eCTb M8CCHB Hnll aaqanbH,bIX aeaqeHllH rrono)KeHnii:­

lllllPHH (RE,,, O), nnn eaqanbHhIX 3HaqeHnii <pOHOBbrx rrapa­

MeTpoa ( oTAenbHo) ll aaqanbHhrx aeaqeenii: rrono)KeHHii:­

lllHPHH (RE=0,RBFM =1,3), llnH acex HaqanhHhIX rrapaMeTpoa, 

HX Hll)KHHX H BepXHHX rpaHHU (RE= 1) ; An.H BTOpoii IIOA­

rpyrrIIbl lllHPHHhr llI"paroT ponb nono)KeHHii:; ecnn RE= 1 
ll IMl, KOnOAbl KapT rrapaMeTpoa, HX Hll)KHllX II aepxenx 

rpaHHU AOn)KHbl 6bITb OTAenbHblMll; rrocneAOBaTenbHOCTb 

rrapaMeTpoa TaKoaa: 

4 <pOHOBbIX rrapaMeTpa ( A, p , w, K Hnll 4 K08lplpllUlleHTa 

rronHHOMa); 
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N aMrrnuTyA; N rrono)KeHHii: (rnHpHH); KM lllllpHH (rrono­

)KeHHii:); rrapaMeTp K - o6mnii: An.H acex rroneaHbrx KOMrro­

HeHT 1-ii: MOAenu; K rrpllcyTcTayeT, ecnH RBFM .. 2,3; 
BBOA DATA 10 HHHUHHpyeT IIOAI"OHKy; ecnH RNN = 1 
H N = 1, AP He Hy)KeH ( nlllllh qHcno rpynnbr 10). 

DATA 11. RICM,BEM,FSM,A0,Al - 1 KapTa; 
FAR(i),ixl,8 - 1 KapTa; 

BBOA DATA 11 HaqHHaeT <pOpMllpOB8Hlle MOAeneii: Ha OCHOBe 

HeKOTOpblX OAIIHoqHbIX rrone3HbIX KOMIIOHeHTj 

RICM - HOMep MOAenH ( 1 HnH 2); An.H <pOHa - O; 
BEM= 1 (0) - cTapag MOAenh (He) yqllThrnaeTc g . c rroMolllhlO 

· MeTOAa Eaiieca; CTapag MOAenb MO)KeT 6hITb, a qacTHO­

CTll, BBeAeHa C KapT, HOB85I MOAenb MO)KeT 6biTb OTIIep­

<pOpllpOBBHa . Ha KapTbI; 

FSM=-0 - HeT BBOAa cTapoii: MOAenll; HeT BhIBOAa aoaoii: 

MOAenll; 

FSM,.,l - BBOA CTapoii: MOAenH; HeT BbIBOAa HOBOii: 

MOAenll; 

FSM=2 - HeT BBOAa CTapoii: BbIBOA . HOBOH 

MOAenll; MOAenll; 

BbIBOA HOBOH 

FSMz3 - BBOA CTapoii MOAenH; MOAenH. 

. 
A0,Al - Haqano, ll KOHeU IIHTepaana, COAep)KaUiero OAHHOq-

HYlO KOMIIOHeHTy ( ll, B03MO)KHO, nIIHeHHbiii: lpOH) An.H. MOAenH; 

FAR(l) - MIIHIIManbHOe qllcno KBHanoa Ha Ka)KAOM KOHUe, 

I'Ae aapeI'HCTpllpOBaH T0nbK0 <poH; ecnu <pOH OTCYTCTByeT, 

FAR(l)=0; ecnll FAR(l) orpIIuarenbHo, MOAenb ¢opM11pyeTcg 

rrpocro: Bb!qIIT8HlleM <pOHa II yrrop.HAoqeHlleM OCTBTKa; . 

FAR(2)-FAR(8),., ecnH FAR(i)z0, i -ii rrapaMeTp B <pyHKUHH, 

IIOAI'OH.HlOUieii: MQAenb, aapbllpyeTC.H, HHaqe <pllKCHpyeTC5I 

11 paaageTcSI FAR(i) ( aa HCKnroqeeHeM 1-ro rrapaMeTpa, 

KOTOpbrii He yrrpaan.HeTcg FAR(l} ; rrocneAOBaTenbHOCTb 

rrapaMeTpoa: A . , P , W o , W 1 , W2 , W3 , .C,L; I'Ae W i-· 
K08lp<pllUlleHT rronHHOMa lllllpllHbI, C ll L - IIOCT05IHHbIH H 

nHHeii:Hbiii: rrapaMeTpbI cpoaa • 

B'cg ocranbH85I llH!pOpM8Ull.H An.H IIOAI'OHKH MOAenn 6epeTC.H 

. H3 DATA2 , DATA3 , DATA 4 , DATA 5, BBeAeHHbIX paHee. 

EcnH IIOAI'OHKa He yAaeTc.H, rrporpaMMa cpopMHpyeT MOAenh 

npOCTblM crroco6oM ( OIIHCaHHbIM BbIUie). 
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DATA 13. DATA 13=DATA 7 +DATA 10; 
HOMepa DATA 7 H DATA 10 He Tpe6yroTcsr, TonhKO nx Mac­
CHBhI ( OT.(lenbHO) ; 
onepnpoaaHne c DATA 13 

DATA 14. TMA 
ACA 
EAA 
PCA 
EPA 

B03MO)KHO numb B IMI; 
Kono.(la KapT; 
Kono.(la KapT; 
Kono.(la KapT; 
Kono.(la KapT; 
KOno,(la KapT. 

Ka)K,(lhlii H3 3THX MaCCHBOB CO.(lep)KHT N 'IHCen; 
TMA: ecnn TMA(j) = i , ( j > i ) aMnnnTylla H nono)KeHne 
j · -ii KOMilOHeHThl 38BHCSIT OT aMnnHTYllhl H nono)KeffHSI 
i -ii; ACA,EAA: A{j) ==ACA{j)* A(i) ± EAA(j); 

ecnn EAA(k),.,..C, To EAA(k) .. SQRT(A(i)) * ABS(C); 
PCA,EPA: P(j),..p (i )=PCA {j) ± EPA (j); 

BBOll DATA 7 llOn)KeH npemuecTaoaaTb BBOllY DATA 14; a Ha-
qane pa60Tb1 ( a IMl ) aaToMaTH'IeCKH: 

TMA(i)-i, ACA(i)xl, PCA(i)zO, EAA(i)zEPA(i)zO, i ""l ,N; 
ecnn RILC,.,o (a DATA 7 ), DATA14 oTcyTcTByeT aoo6me. 

PeKoMeHllyeMasr nocnellOBaTenhHOCTb BBOlla DATA 1-14: 
DATA! , DATA2 , "DATA4, DATA5, aaTeM B UHKne 
DATA 3 , DATA 8 , DATA 7 , DATA 10 (nnn DATA 13 ) ; 
DATA 3 H DATA 8 MoryT 6hITb aaeAeHhI llO UHKna; 
DATA 9 , DATA 11, DATA 14MoryT acTpeqaTbcsr KaK a mrnne, 
TaK H BHe ero. 

4. BhJXO.llHhIE .llAHHhJE 11 TECT TTPOBEPKH 

PeaynbTaTbl. aHan»aa TaKOBhI: 

1) oueHKH aen»'IHH, npencTaansrrom»x HHTepec: nono)KeHne, 
nnomallb, IIIHPHHa H HX OIIIH6Kn; 

2 )' paanH'IHhle C006IlleHHSI ( HanpHMep, lllfBrH03hl OIIIH60K) 
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o paano)KeHHH Hera peaynhTaTax: 
a) ecTb nn napaMeTphI Ha rpaHnue CHMnneKca l5)-(7); 
6) x2 

aa cTeneHb cao6ollhI (CHIFD), i:tocrnrHyTasr TO'I­
aocTb (EPS ), 'IHcno ncnonbaoaaHHhIX HTepaunii I'aycca­
HbroToHa H HbroToaa, yKnoaeane x 2 (DCH), aaaqeane 
6aiiecoacxoro qneaa a ( 4) (CHIR); · · 

B) cpaKTOpb! KOppemmHH, KOTOpbIM npellrneCTBYIOT HX 
cyMMa II cpellHee; 

r) oueHKH, »x ornn6KH, rpacp HKII II qncna, IInmocrpnpyro­
mne paano)KeHHe (ecnH CHIFD<CB(7), rpaqJHKH H 'IIIC­
na He neqaTaroTcsr). 

B IM2 0NL nocne no.(lrOHKII ( H cpopMIIpoaaHII5I MOllenn) 
COAep)KHT: 
0NL(4)=1(0) - npouecc MHHIIMIIaau·uu (ae)cornencsr; 
£)NL(S)=P0B1=0(1) eCTb ( HeT) napaMeTpbl Ha rpaHnue; 
£)NL(6)=AFD - 'IIICno creneaeii cao6onh1; 
0NL(7)"'EPS - aocrIIrHyToe; 
ONL(8)= Nl - 'I»cno ncnonbaoaaHHhIX IIrepaum'1: faycca-Hbro­
roaa; 
£) NL(9),.,N2 - 'IIIcno IIcnonbaoaaHHhIX IIrepauHii HbroroHa; 
0NL(l0)=1(0) - Marp11ua (He)o6pameHa; 

ONL(ll )"'CHIFD ; 
0NL(12):DCH 
0NL(l3)=CB(7) ; 
0NL(14) = 'IIICno Kanan OB c He Hy neBbIMH aecaMH; 
ONL(IS)"" 3Ha1IeHHe 6aiiecoaa qneaa B ( 4). 
TTony11eHHhie oueniu, HX ornII6Kn u Marpuua Koaapuaunii MoryT 
6bITb raK)!{e n·ony'IeHhI 11a MaCCHBOB P, F H AMI B 06-
meM 6noKe SBLOCK; 

3aMe'IaHH5I .no ncnonbaoaaHHro noanporpaMMhI UPEAK. 
1} c60H .BO BpeMsf Bhl'IIICneHHH (nepenonHen11e, t:tenenne Ha 
0 npu o6pameHHII Marpuuh1) Moryr 6hITb ycrpaneHhI, ecnn 
nonO)KHTb CB(l2) /,, 0; 
~) ecn» npouecc He CXOAHTC5I, MOI'YT 6bITb npellilpHHSIThl 
cne/lyromue Meph1: B35ITb MeHbrnyro t:tnIIny rnara (CB(ll)), 
6onhrnee CAM H CRE(DATA8), 6onbrnee a (CB(l2)), nonh1-
rarbcs:I aacpHKCHpoBaTb nono)KeHHSI »nu IIIHpHHhl ( DP£) s = 0 
»nu· DW 1.., DW2 = O), Hano)KHTb CB5I3H Ha napaMeTphI. 

TecT npoaepKH cocro»r a paano)KeHHII cMeceii, coaep­
)KaIIIHX: 
1) 6 rayccIIaHOB H n11neiiHhlH ¢on; 
2) 2 nopeHUeBhIX IlHKa a6cop6UHH II IlOCT05IHHhIH_ cpoH; 
3) 2 IlHKa ( 1 rayccnaH n 1 nopeHunaH) u cnO)Kffbiii ¢on; 
4) 3 nnKa c nepeMeHnoH rnnpHHOH H n:ocrognHhIH ¢on; 
5) 2 HeraycCOBCKHX IlHKa (nepeKpb1Baro11111xcg) II 1 IlHK 

( OllHHO'IHhiii) .(ln5I nocTpoeHH5I MO.(len11; 
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Bee nnKn, ynoMSJHyThre BbIWe, nepeKpbIBaIOTCSJ. B Ka­
qecTBe MP ,cny:>KnT cneny10maSJ nporpaMMa: 

PR£>GRAM MAIPR (INPUT, (3UTPtiT) 
DIMENSIGN • SP(4096), ANP(IO00),.TAB(SOO),AMl (20,2 0),AMD(20) ,DNL(S0) 
TAB(l),..0 
<3NL(l) ,.o 
<3NL(2) .. o 
CALL UPEAK (SP,DUMMI, (3NL,ANP,TAB,AM1,AMD,DUMMI,20) 
END 

B aaKn10qeHne aaTop Bhrpa:>KaeT rny60Ky10 6naronapuocTb 
npoqi. H .H .roaopyHy aa nonnep:>KKY nanHoir pa60Tb1 n nonea­
Hhie- o6cy:>K,neHnSJ. 
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