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1. BBE,IlEHHE 

B npaKT~Ke o6pa6oTK~ peaynbTaToe ~aMepeH~~ 4aCTO ecTpe4aeTCR 
3aAa4a onpeAeneH~R napaMeTpoe $YHK~~~. on~c~ea~~e~ nony4eHHY~ 
e 3Kcnep~MeHTe aae~c~MOCTb. KaK npae~no, TaK~e aaAa4~ pewa~TCR 

C nOMO~b~ MeTOAa Ha~MeHbW~X KBaApaTOB /MHK/ 11 ·21. 
Cy~ecTeyeT 3Ha4~TenbHoe Kon~4eCTBo paan~4H~x anrop~TMoe, pea

n~ay~~~x MHK ~ npeAHaaHa4eHH~x AnR pa6oT~ c onpeAeneHHO~ $YHK
~~e~, a TaK~e 6onee yH~eepcanbH~x, e KOTop~x 3aAa4a $opM~poea
H~R $YHK~~~ BbiHeceHa aa npeAen~ o6~e~ nporpaMM~ noArOHK~. B Ha
CTOR~e~ pa6oTe npeAnaraeTcR anrop~TM $opM~poeaH~R annpoKc~M~py~
~e~ $YHK~~~ e aaAa4e MHK, noaeonR~~~~ c noMO~b~ OAHO~ nporpaMM~ 
npOBOA~Tb nOArOHKY 3Kcnep~MeHTanbHO~ 3aB~C~MOCT~ paan~4H~M~ $yHK
~~RM~, noA6~paR TaK~M o6paaoM onT~ManbHOe peweH~e. 

2. nPHMEHEHHE HH,IlEKCAUHH 
,llnH $0PMHPOBAHHH AnnPOKCHMHPY~\E~ $YHKUHH 

06~4HaR npo~eAypa MHK eKn~4aeT 9 ce6R $opM~poeaH~e M~H~M~a~
pyeMoro $YHK~~oHana :">I 1 (p, XJ ,y txJ 1: 

S( .. .. 2 1 
f(p,x),y(x)l= ~ (y(xi J-f(p,x i)) - , 

1 a2 
I .. 

rAe Y (xi )- Ha6op 3Kcnep~MeHTanbHbiX aHa4eHI1~; f(p, xi)-
C~M~py~~aR $yHK~~R; a~ - A~CnepC~R Y(X i) , ~ B~411CneH~e 
3KCTpeMyMa B COOTBeTCTBI1~ C ycnOBI1eM 
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B~4~cneH~R KaK npOI13BOAH~x. TaK ~ 3Ha4eH~~ S( f(p,x), y(x)] 
YA06HO BeCT~, Ha~AR npeABapi1TenbHO BeKTOp OTKnOHeH~R 

d .. 1 
i=(Y(Xi )-f(p,xi ))-2. 
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TorAa 
I .. 1 2 2 S f(p,x),y(x) = ~d. a 
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803bMe'M BMeCTO <!l11KCI1POBaHHOH <I>YHK1..11111, Oni1CbiBaiOUieH AaHHYIO 
3KCnepi1MeHTailbHYIO 3aBI1CI1MOCTb, Ha6op pa3Ili14H~X <I>YHKI..II1H, KOTOp~e 

Mory~ 11CnOilb30BaTbC~ B AaHHOH o6IlaCTI1 /Hanpi1Mep, Ail~ aHail113a 
Il11Hel14aT~X cneKTpOB 3TO MOryT 6~Tb raycc11aH~ C pa3Ili14H~MI1 I1CKa
meHI1~MI1,11CnOilb3YIOTC~ 11 ~pyr11e <I>YHK1..11111 Ail~ on11caH11~ n11 Koe 11 <!loHa/: 

j=(p,X)=fl(pl'''''pM1'X)+f2(pMA-l'"''pM ,X)+ ... +fN(pM +1'""'p ,X). /6/ 
r 2 N ·1 MN 

nocKOilbKy <I>YHK1..1HI1 f (p ,X) 
v n n 

He3aBHCHM~ APYr OT APYra, Ail~ Kam-
AOH H3 HHX 

He fiyAeT HCnOilb30BaTbC~j 

6yAeT HCnOilb3oBaTbC~ K paa. 

171 

/8/ 

HanpHMep, eCilH np11 annpoKCHMa"HH Mu o ~ ~ X THM HCnOilb30BaTb ABe <I>YHK-
I..IHH f

3
(p,x) H OAHY f6 (pn,x), TO V npHMeT 3Ha4eHI1e .. 

V = I o . o . 2 • o, o . 1. o , ... o 1. /9/ 
npol..leAypa cllOpMHpOBaHH~ d

1
· 11· aj=(p,x_) 6 YAeT COCTORTb H3 ABYX 

~T~nnR ~n. • J 

I. nocileAoBaTeilbHO npocMaTpHBaiOTC~ KOMnoHeHTbl V, n=l 2 N 
HBT VI n ', ... • 

ex c~y4aRX, KOrAa nFO, <!lOpMHPYIOTC~ 3Ha4eHHR BeKTOpa na-
paMeTpOB P 11 d i . B HaweM npHMepe 

lp 1 
Ms +1 ...... PM I. 

6 

/10/ 

- nepB~H npOXOA, 

- BTOpOH npoXOA, /II/ 

TpeTHH npOXOA. 

3AeCb 1p M +1''"'lpM -
~ 2 2 3 

LIHH f3 (Pm ,X I ) ; PM 2p 
2
t1 Ma - Ha4ailbH~e 3Ha4eHH~ napaMeTpOB 

BTopol:i <I>YHKI..IHH fa(p • x . ) /HanpHMep 110 
1c 1 2 

2c 2 2 Ill I , , 0 , a0 , 0 , 
ao - napaMeTp~ ABYX rayccHaHoB Ail~ annpoKCHMa1..111H AY6IleTa/. 

CooTBeTCTBeHHO lp 1 _. ' Ms + t , ... , p M - Ha4ailbHble 3Ha4eHH~ napaMeTpOB 
f (p ,X. ) I 6 6 m I HanpHMep, K03<!l<!lH1..1HeHTbl nOilHHOMa, annpOKCHMHPYIOUiero 

3Ha4eHI1~ napaMeTpOB nepBOH <I>YHK-

<lloH noA AY6neToM/. 
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3AeCb J

3 
1-1 J

6
- 4HC!10 napaMeTpOB <!lYHKI..I11H f3 (p,Xi) 11 f6(p,Xi). 

Hcnoilb3YR B~411CileHH~e Beni1411Hbl d i 11 as/ap i, nerKo nony4HTb H3 

/4/ 3Ha4eHI1~ 

S[f(l), x), y(x)] 
-- as -VS=-(-). 

ap 

3. <I>OPMHPOBAHHE C nOMOmb~ HHAEKCAUHH 
CnHCKA BAPbHPYEM~X nAPAMETPOB 

AononHHTeilbHble B03MOmHOCTI1 np11 annpoKCI1Mal..ll111 C03AaeT 11cnOilb: 
aoBaHI1e np11 nepexoAe oT P m /6/ K p j I 1 0/ cne1..11o1ailbHOro BeKTopa w, 
onpeAeilRIOUiero xapaKTep Bcex napaMeTpOB noArOHKI-1. 3To no3BOilReT 
He TOilbKO paaAeili1Tb napaMeTpbl Ha BapbHpyeMble 1o1 HeBapblo1pyeM~e, 
HO "' o6DeA11HI1Tb napaMeTpbl, KOTOp~e Bapbi1PYIOTCR OA1o1HaKoBo. TaKolil 
nnnvnn nnPrnPUWR~PT 6onbWVIO r1o16KOCTb np11 peWeHI111 3aAa411 nOArOHKI-1 • 
K~~no~eHTbl w. KOHKpeTHoro BeKTopa w onpeAeilRIOTCR cileAYIOUII1M o6pa-

J 
30M: 

J + f , eCilH j -T~H napaMeTp He Bapb11pyeTCR /rAe J - 41o1Cil0 
Bapb11pyeMbiX napaMeTpOB, f- nopRAKOBbiH HOMep <!llo1KCio1-
poBaHHOrO napaMeTpa B Cnlo1CKe <!l11KCio1pOBaHH~X napaMeT-

poB/; 
j ', ecill-1 j -T~Iil napaMeTp Bapblo1pyeTCR I 3AeCb j'- nopRA-

KOBbllil HOMep napaMeTpa B cn11cKe Bapb11pyeMbiX napaMeT-

poB/. 

B anropi1TMe B 3TOM cily4ae HCnOilb3yeTCR nepexoA PjgPw. 
J "'· 

COOTBeTCTBeHHO, 

iJ!(p,x) af(p,x) .. /13/ 

api apwi 
PaccMoTplo1M Ha npeAbiAYUieM npi1Mepe,KaK pa6oTaeT B 3TOM cily4ae 

ailrOplo1TM. nycTb BeKTOP p 11MeeT Blo1A. npHBeAeHHbiH B I 1 0/. npocTelii
W11H BillA BeKTOpa W B 3TOM Cily4ae- Wj=j: 

.. 
w-I1,2,3,4,5,6,7, ... ,2J3 +J6 , 

1o1 AailbHelilwa~ npo1..1eAYPa He 6yAeT OTiliA4aTbC~ OT Y*e on1o1caHHOH. 

3 



0AHaKO npeAnOnOmHM, 4TO napaMeTp~ 1 H 4 Mbl XOTHM aa$HKCHpO
BaTb, a napaMeTp~ 3 H 6 sapbHposaTb KaK OAHH /soaspa~a~cb K 
AY6neTy: P 1 H P4 - aMnnHTYA~, a P 3 H p6 - AHCnepCHH (a 2) ABYX 
rayccHaHos/. B 3TOM cny4ae w =l J + 1,1,2 ,J +2, 3, 2, 4, 5, 6, ... ,J!, 
rAe J =2J3 + J 6 -3 ;- 4Hcno sapb!-1pyeMbiX napaMeTpos. 

B~4HCn~~ no $opMyne /10/ 3Ha4eHH~ di• M~ !-1cnonbayeM 3Ha4e-
HH~ napaMeTpOB Pj, B~6HpaeM~X no BeKTOpy W B COOTBeTCTBHH C /13/. 
AAAHTHBHOCTb $OpMyn /10/ H /11/ n03BOn~eT 3TO CAenaTb 6e3 KaKHX- ' 
n~-160 H3MeHeHH~ OCHOBHOrO anropHTMa. 

4. 3AKJ1104EHHE 

npeAnaraeM~e MeTOA~ $QpMHpoeaHH~ annpOKCHMHPY~~e~ $YHK4HH 6~
nH peanH30BaH~ e nporpaMMe An~ o6pa6oTKH Mecc6ay3poscKHX cneKT
poe norno~eHH~ Ha 3BM CM-4 1-1 EC-1010. nporpaMMa annpoKCHMa4HH 
pa6oTaeT Ha OCHOBe MeTOAa nepeMeHHO~ MeTpHKH /A3BHAOHa/. B Ka-
4eCTBe HCXOAHOrO Ha6opa $yHK4H~ HCnonb30BanHCb OTPH4aTenbH~~ no
peH4HaH, rayccHaH H nHHeHHa~ $YHK41-1~ An~ annpOKC!-1Ma4HH $OHa.BeK-

Y(X j) 

635000 H U: lf. # 
j~ 

630000 

625000 
3~0----~~----~------~----~~----~~ 40 50 60 70 80 Xj(KOHOI\) 

Pe3ynbTaThl annpoKCHMa~HH 3KcnepHMeHTanbHoro cneKTpa 
Mecc6ay3poscxoro norno~eHHH. llpH annpoKcHMa~HH nap nHKOB 
2-5, 3-4 aMilRHTYAhl H WHpHHhl nopeH~aHOB Ha nonOBHHe Bhl
COThl BapbHpOB~HCb KaK 06~e AflH K~OH naphl napaMeTphl. 
BexTop Bhl6opa w HMen BJiA w ,. l I , 2 , 3, 4 , 5, 6, 7 , 8, 9 , I 0, 
9,4, II ,6, I2, I3, I41. 

. J 

J 

TOp~ B~6opa V H W BBOAHnHCb C AHCnne~ 3BM TaK me, KaK H ~a4anb
H~~ eeKTop napaMeTpoe ~ BoaMomHoCTb $HKCHposaTb pa3nH4H~e napa
MeTp~ HnH 06beAHH~Tb HX H eapbHpOBaTb KaK OAHH C nOMO~b~ W no-
3BOnl-1na nony4aTb ycTOH4HB~e peweHH~ An~ Mecc6ay3porpaMM c ManoH 
CTaTHCTHKOH, HO H3BeCTHO~ CHMMeTpHeH /eM. pHCyHOK/. 

KpoMe HCnonbaoeaHH~ npH o6pa6oTKe s AHanorosoM pemHMe npeA
naraeM~H anropHTM MomeT ~en~TbC~ H 4aCTb~ aeToMaTH4eCKHX npo
rpaMM aHanH3a pacnpeAeneHHH, HMeO~HX He H3BeCTHyO 3apaHee CTpyK
Typy /HanpHMep, nHHeH4aT~X cneKTpOB/ . 
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4ypaKoa A.K . HAP· · Pll-82-459 
HHAeKCH~~ anropHTM ¢opMHpoaaHHR annpoKCHMHPY~e~ ~YHK4HH a MHK 

OpeAnaraeTCR HHAeKCH~~ anropHTM ~OpMHPOBaHHR o6ofi~eHHO~ annpOKCHMH
py~~e~ ~YHK4HH H BeKTOpa BXOAR~HX B Hee napaMeTpOB AnR 3aAa4H MHHHMH3a4HH 
no MeTOAY HaHMeHbWHX KBaApaTOB /MHK/. AnropHTM n03BOnReT C nOMO~b~ OAHO~ 
nporpaMM~ npOBOAHTb annpoKCHMa4H~ 3KCnepHMeHTanbHO~ 3aBHCHMOCTH, nOA6HpaR 
TaKHM o6pa3oM onTHManbHOe peweHHe. MeTOA 3~~eKTHBeH npH o6pa6oTKe AaHH~x , 

Tpe6y~HX AnR annpOKCHMa4HH npHMeHeHHR HeCKOnbKHX pa3nH4H~X ~YHK4H~ HnH 
OAHHaKOB~X ~YHK4H~, HO C pa3H~MH Ha6opaMH ~HKCHPOBaHH~X H BapbHpyeM~X 
napaMeTpOB /Mecc6ay3pOBCKaR cneKTpOCKOnHR, 06pa60TKa cneKTpOB KOHBepCHOHHbiX 
3neKTpoHoB HAP·/ · 

Pa6oTa B~nonHeHa B na6opaTOpHH RAePH~X npo6neM OHRH. 

Churakov A.K . et al. Pll-82-459 
Index Algorithm for Forming Approximation Function in the Least Square 
Method 

An algorithm using indexation for approximation function and their 
parameter vector formation in the Least Square Method (LSM) is suggested. 
This algorithm permits . to obtain optimal approximation of the experimental 
results using one program . The algorithm is especially effective for data 
processing when approximation is needed with several different functions 
or similar functions but with different sets of fixed and variable parame
ters (Messbauer spectroscopy, electron conversion spectra etc.). 

The investigation has been performed at the Laboratory of Nucl~ar 
Problems, JINR. 
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