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BBEJlEHI1E 

~cnonb30BaHHe B~4HCnHTenbHO~ TeXHHKH AnR o6pa6oTKH HH¢OpMa
~HH peHTreHo¢nyopec~eHTH~X cneKTpOMeTpOB, a TaKme AnR ynpaBne
HHR npo~eCCOM H3MepeHHR H HaKonneHHR, npHBeno K cy~ecTBeHHOMY 
nOBblweHHIO Ka4eCTBa H KonH4eCTBa HH¢opMa~HH 0 COCTaBe Be~eCTBa, 

c6ecne4Hno Ka4eCTBeHHO HOB~~ ypOBeHb ~HanHTH4eCKHX onpeAeneHH~. 
BHeApeHHe 3BM B aHanHTH4eCKYlO npaKTHKy ocy~ecTBnReTCR ABYMR 

nYTRMH: pa3pa6oTKO~ aH8nHTH4eCKHX HH¢upMa~HOHHO-H3MepHTenbH~X 
KOMnneKCOB, BKnI04alO~HX rpynny aHanH3aTopOB C ~eHTpanH30BaHHO~ 
3BM B pemHMe pa3AeneHHR BpeMeHH, H nYTeM coaA8HHR HHTerpHpo~ 
BaHHoro peHTreHo¢nyopec~eHTHoro cneKTpOMe~pa Ha 6a3e nepCOHanb
H~X KOMnblOTepOB .1_ CHCTeMbI Ha OCHOBe MHKpo3BM o6naAalOT 6onbwet1 
f'H6KOCTblO, n03BonRIO~eH npOBeAeHHe He TonbKO KOHTponR 3neKTpOH
HblX 6nOKOB H Y3nOB, BblRBneHHe MeTponorH4eCKHX OTK830B, HO H 
ynpciBneHHe, perHCTpa~HIO H oTo6pameHHe HH¢opMa~HH cne~HanH3Hpo
BaHHblMH anropHTMaMH. B cny4ae HeAOCTaT04HOH B~4HcnHTenbHO~ 
MO~HOCTH MHKpOKOMnblOTepa AnR peweHHR cne~HanHaHpOBaHHblX aaAa4 
t40meT 6blTb opraHH30B8Ha Hep8pXIo14eCKaH cHcTeM8, rAe nepBIo14H8R 
H, 48CTIo14HO, BTopH4HaR o6pa6oTKa npoHaBoARTcR MHKpo3BM nepBoro 
ypoBHR, a A8nbHeHwaR o6pa6oTKa no HAeHTH¢HKa~HH H aHanH3 Be~e
CTBa Ha OCHOBe npHMeHeHHR anropHTMoB nOHCKOBblX clo1cTeM, pacnoa
HaBaHHR o6paa8 H T.n. ocy~ecTBnRIOTcR H8 3BM 60nee BblCOKoro 
YPOBHR. 

npo~ecc nonY4eHHR H nepeAa4H 3KcnepHMeHTanbHoH HH¢opMa~H~ 
peHTreHo¢nyopec~eHTHoro MeToAa CBRa8H co aH84HTenbHblMH nOTepR
MH Ha-aa B03AeHcTBHR pa3nH4Hblx HCKamalO~HX ¢aKTOpOB B 8101Ae wy
MOB, ApeH¢a, HeCOBepweHCTBa AeTeKTHpy~ero TpaKTa, cneKTpanb
HOH H MaTpH4HOH HHTep¢epeHUHH npHCYTCTBYIO~HX 3neMeHTOB. n03TO
MY 3aAa4a 06P86oTKIo1 HH¢opMa~HIo1 38KnlO4aeTCR B H3Bnel~eHIo1Io1 none3
HOH Io1H¢opMa~1011o1 H3 xapaKTeplo1CTIo14eCKoro cneKTpa, BBeAeHHH nonpaB
KH Ha H3MeHeHIo1R napaMeTpOB YCT8HOBKH, KoppeK~1011o1 H8 ¢OH 101 nepe
KpblB8HIo1e nIo1KOB, Ka4eCTBeHHOM 101 KonH4eCTBeHHOM aH8nH3e Be~eCTBa 

npeAMeTOM HaCTOR~eH P860TbI 6b1no Io1ccneAOBaHlo1e aHanlo1TH4eCKHX 
B03MomHOCTeH peHTreHo¢nyopec~eHTHoro MeTOAa AnR peweHHR HeKO
TOPblX 3aA84 , CBR3aHHblX C npo6neMOH n0lo1CK8 CT3 B nplo1pOAe, C npH
MeHeHlo1eM o6pa6oTKIo1 HH¢opMa~1011o1 H? 38M. 
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B Ka4eCTBe npl.1Mepa I.1CCJle,qOBaHbl 06pa34bl yrJleH, CO,qeplKall.\l.1e 
TfllKeJlble 3JleMeHTbi Ha YPOBHe HeCKOJlbKIliX ppm , B TOM 41.1CJle III BIIIC
MYT. ~HTepec K peHTreHO¢Jlyopec4eHTHOMY onpe,qeJleHIIIID I.1MeHHO BIIIC
MYTa CBfl3aH B OCHOBHOM C TPy,qHOCTflMIII ero aHaJll.13a ,qpyrl.1MIII MeTO
AaMIfI. 

PeHTreHO¢Jlyopec4eHTH~H MeTO,q MOlKHO IIICnOJlb30BaTb ,qJlfl onpe,qe
JleHl1fl co,qeplKaHl1fl BI.1CMYTa ,qo HeCKOJlbKIliX AeCflTKOB ppm, o,qHaKO 
B 60JlbWIfIHCTBe nplllpo,qH~X 06pa340B co,qeplKlIITCfl 3Ha4111TeJlbHOe KOJlIII
4eCTElO CBIIIH4a, L -JlIfIHI.1I11 KOToporo He pa3pewaIDTCfl C JlIIIHlllflMI1 
BI1CMYTa. aJlfl peweHllifl 3a,qa4111 aHaJllll3a BIIICMYTa Heo6xo,qIllMO pa3Ae
JleHl1e cneKTpaJlbH~X JlI1HI.1~ CBI1H4a III BIIICMYTa III 4eTKoe B~4I11TaHllle 

¢OHOElorO BKJla,qa. 
3KcnepIfIMeHTaJlbHbie cneKTpbl 06pa340B yrJleH 6blJll.1 nOJly4eHbi Ha 

MHorOKaHaJlbHOM aHaJll13aTOpe NOKIA, Tlflna LP-4840 B C04eTaHI.11.1 C 
Si (Li)-AeTeKTopoM nJlOll.\aAbID 30 MM2 1.1 TOJlll.\IIIHOH 6epIIIJlJlllleBOrO ()K
Ha 30 MKM. aJlR B036YlKAeHilifl peHTreHOBCKoro 1113JlY4eHlllfl 3JleMeHTOB 
I1CnOJlb30BaJlIIICb 5 pa,qIl101ll30TonHb1X IIICT04HIIIKOB Cd-lOg C o6ll.\e~ ~K

TIIIBHOCTbID 10 MKIDPIfI, paCnOJlOlKeHH~X a KOJlb4eBOH reOMeTplII1II 'II • 

,npol\ecc o6pa6oTKIII I1H¢opMa4111111 xapaKTepiliCTIII4eCKiliX cneKTpOB 
pa~eJlflJlCR Ha CJleAYIDll.\lfIe 3Tan~: 

1. npeABaplIITeJlbHaR o6pa6oTKa cneKTpOB. 
2. Ka4ecTBeHH~~ aHaJlllla III lII,qeHTIII¢I.1Ka4I11fl npIIICYTCTBYIDll.\IIIX 3Jle


MeHTOB. 

3. Mo,qeJllflpOBaHllle III B~4I1TaHl1e ¢OHa, paCWIII¢POBKa MYJlbTlllnJle


TOB III Bbl41f1CJleHlfle nJloU\a,q1ll nIllKOEl. 

4. KOJlIfl4eCTEleHH~~ aHaJllll3 - El~4If1CJleHllle KOH4eHTpa~~~ 

06PA60TKA cnEKTPAL4. 
\,.;iKcnepIIIMeHTaJlbHO nOJlY4eHH~e peHTreHOBCKllle cneKTp~ co,qeplKaT 

OT,qeJlbH~e B~6poc~. CElR3aHH~e co CTaTiliCTIII4eCKIIIM pa36pocoM 4111C
Jla 3ape~IIICTplllpOElaHH~X KBaHTOEl III C pa3JlIll4H~MIII CJlY4aHHo pacnpe
AeJleHH~MI1 nOMexaMIII. aJlR nOB~weHIIIR 3¢¢eKTIIIBHOCTIII aJlrOplIITMOB 06
pa60TKIII cneKTpOB l\eJleC006pa3Ho npOBeCTIII npOl\eAYPY CrJlalKlIIBaHIIIR 
cneKTpa nplfI nOMOU\III peKYPCI1BHblX ¢I1JlbTpOB. B pa60Te 121 nOKaaaHo, 
4TO 3¢¢eKTIfIBH~e CrJlalKl1BaIDll.\l1e ¢IfIJlbTP~ MOlKHO nOJly411Tb Ha OCHOBe 
CElepTKI1 cneKTpOMeTplll4eCKOH I1H¢OpMal\HIfI. 

B CJlY4ae ,qlllcKpeTHoro npeACTaBJleHlflfl ClllrHaJlOB npOl\eCC CBepTKIII 
,qJlR cneKTpOMeTplll4eCKOH I1H¢OpMal\1fI1fI 3anl1C~BaeTcR B BIfIAe 

n 

N j 	 ,I. hjnit-j. 

J=-n /1/ 


r,q'e - EleCOElble K03¢¢IIIl\lIIeHTbl ¢IIIJlbTpa. ~ n 2+1 - OKHO ¢IfIJlbTpa.h j 

peaJllll3al\1II111 c~epTKIII cneKTpOMeTpIll4eCKO~ IIIH¢OpMal\1II1II 4all.\e 
acero IIIcnOJl b3YIDT nOJlI1HOMlllaJlbHble Mo,qeJlIII CIII rHaJla, K03¢¢I.1l\l.1eHT~ 

KOToporo MOlKHO paCC41.1TaTb npl1 nOMOU\I1 MaTeMaTI.14eCKOro annapaTa 
HalllMeH bWIIIX KBaApaTOB. ABTopaMI.1 pa60Tbi 13 I 6blJla COCTaBJleHa npor
paMMa 1.1 paCC41.1TaHbi 3Ha4eHlllfl K03¢¢lIIlillleHTOB AJlR n 2,3 •••• 12. 
TaK, Hanpl.1Mep, AJlR nplIIMeHeHlllfl npo4eAypbl CrJlaw.I1BaHlllfl cneKTpa, 
ny..-eM annpOKCI.1Mal\1II1.1 rpynnbl 1.13 nflTIII T04eK nom1HOMOM 2-~ CTeneHIII, 
nOJly4eHo B~pameHllle: 

(-3n, 2+12n. 1 +17n".2n'+1 -3n. 2)/35. /2/1- 1- 1~ 1 1+ 

C l\eJlbID 3¢¢eKTIIIBHoro npiliMeHeHllifl aJlrOplliTMOB CrJlamlliBaHllifl cneK
TPOB Heo6xOAI.1MO onTIIIMIII3111poaaT b 06beM Bbl60PKill AJlfl annpOKCI.1Mal\1.11.1 
B COOTBeTCTBlII1II C OTKJlIIIKOM cneKTpOMeTpIll4eCKO~ CI1CTeMbl. ECJlI.1 OK
HO ¢I.1JlbTpa ~n 04eHb BeJlIIIKQ. IIIHTeHCIIIBHOCTb nlliKOB B CrJlameHHOM 
cneKTpe YMeHbwaeTCfl. Hao6opOT. eCJlIII ~n CJlMWKOM ManO, HeKOTO
p~e B~6poc~ He CrJlamI.1Ba~TCfl. 

nJlfl paapa60TKill B~4I11CJlI.1T~JlbHOrO aJlroplliTMa ¢IIIJlbTpal\1.11.1 3Kcne
pI.1MeHTaJlbH~X peHTreHOBCKI.1X cneKTpoB, nOJlY4eHHbiX Ha aHaJll.13aTOpe 
NOKIA, IIICCJleAOBaHO BJll.1flHllle o6beMa Bbl60PKill Ha 04eHKY napaMeTpoB 
nlllKCB III Ha CTeneHb nOAaBJleHllifl wyMa. Ha npl.1Mepe cneKTpa yrJlfl, 
npe,qCT aBJleHHOM Ha PI.1C. 1, 6~JlIII npl.1 MeHeHbl aJlrOpl.1TMbl C r Jlamlll BaHl.1fl 

.Co~l spectrUM. Cd-l0Q • T=300stc • JIHR*_. 
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no nHT~, ceM~ ~ AeBHT~ T04KaM cneKTpa ~ paCC4~TaH~ nno~aA~ n~

KOB.B COOTBeTCTB~~ C pa3peweH~eM nonynpoBoAH~KOBoro AeTeKTopa, 
paBHOM 235 3B AnH n~H~~ 5,895 K3B, B Ka4eCTBe onT~Manb
Horo anrop~TMa 6~n B~6paH non~HOM~anbH~~ ¢~nbTp 2-~ CTeneH~ ~3 
nHT~ T04eK.nOcneAH~~ 6n~30K K cornaCOBaHHOMY AnH ycnoB~~ peHT
reHo¢nyopec~eHTHo~ C~CTeM~ ~,CYAH no ynY4weH~~ OTHoweH~H c~rHan
¢OH, 06ecne4~BaeT 3Ha4~TenbHO 60nee 3¢¢eKT~BHoe nOAaBneH~e wy
Ma, 4eM ~CKameH~e ¢OPM~ n~KOB. np~ MHorOKpaTHo~ ¢~nbTpa~~~ ~c

KameH~H B03paCTan~ C YBen~4eH~eM 4~cna nOBTopOB, XOTH ~ np~ 

3TOM ynY4wanOCb nOAaBneH~e WYMa, 4TO 06bHCHHeTCH cymeH~eM no
noc~ nponycKaH~H ¢~nbTpa. n03TOMY An~ npaKT~4eCKoro np~MeHeH~H 

anrop~TMa nOBTopHaH ¢~nbTpa~~H He peKoMeHAyeTCH. 

2. KA4ECTBEHH~R AHAn~3 CnEKTPA 

nony4eHH~e C MHorOKaHanbHoro aHan~3aTopa cneKTp~ xapaKTep~
CTM4eCKoro peHTreHOBCKoro ~3nY4eH~H COAepmaT TP~ aAA~T~BH~e 

COCTaBnHIO~~e - c06cTBeHHo none3Hbl~ 01rHan, 6a3~cHbl~ c~rHan ~n~ 

¢OH ~ pa3n~4Horo pOAa nOMex~. Ha 3Tane Ka4eCTBeHHoro aHan~3a 
cneKTpa ocy~ecTBnHIOTCH B~3yanbHoe ~n~ aBTOMaT~4eCKoe 06Hapyme
H~e none3H~X KOMnOHeHT ~ ~AeHT~¢~Ka~~H np~CYTCTBYIO~~X 3neMeH
TOB. 3Hepr~H n~Ka onpeAenHeTCH YT04HeH~eM ero nonomeH~H ~ npe
06pa30BaH~eM 3Toro 3Ha4eH~H B 3Hepr~1O np~ nOMO~~ 3HepreT~4ec
KO~ Kan~6poBK~. ~AeHT~¢~Ka~~H xapaKTep~CT~4eCK~X nHH~~ 3neMeH
TOB ocy~ecTBnHeTCH no KaTanory HAepHo-¢~3~4ecK~x AaHH~X. 

AnH Ka4eCTBeHHoro ~ccneAOBaH~H cneKTpOB yrne~ 6~na ~cnonb
30BaHa nporpaMMa QUAX, pean~30BaHHaH Ha M~Kp03BM "npaBe~". 
npor~aMMa opraH~30BaHa B ~HTepaKT~BHo-B~3yanbHoM pem~Me ~ 06na
AaeT cneAY~~M~ B03MomHOCTHM~: A~cnne~pOBaH~e cneKTpa no OCHM 
X ~ Y; npOBeAeH~e ~ 3an~Cb Ha A~CK 3HepreT~4ecKo~ Kan~6poBK~; 
~AeHT~¢~Ka~~H 3neMeHTOB np~ nOMO~~ nOAB~mHbIX KypCOpOB, COOTBeT
CTBYIO~~X 3Hepr~HM K- ~n~ L-n~H~~ 3neMeHTOB C z = 11 /HaTp~~/ 

no z = 92 /ypaH/; npOBeAeH~e Kan~6poBK~ Ha 3HepreT~4eCKoe pa3
peweH~e ~ 3an~Cb Ha A~CK, B~4~TaH~e ¢oHa Ha y4acTKe cneKTpa, 
BbI4~cneH~e napaMeTpOB OA~H04Horo n~Ka /nonomeH~e MaKc~MyMa, 
nWnM - nonHaH w~p~Ha Ha nonOB~He MaKC~MYMa, aMnn~TYAa ~ nno
~aAb/. 

3HepreT~4ecKYIO Kan~6poBKY cneKTpOMeTpa npOBOA~n~ np~ nOMO~~ 

HeCKonbK~X /He MeHee ABYX/ ~HTeHC~BH~X, HenepeKp~Ba~~XCH n~
KOB. AnH cneKTpa, npeACTaBneHHoro Ha p~c. 1, ~cnonb30Ban~ Ka
n~H~~ mene3a, ~HHKa, CTpOH~HH H nHK KorepeHTHoro pacceHH~H HC
T04HHKa W9 Cd. T04Hoe nonomeHMe MaKCHMYMa n~KOB onpeAenHeTCH 
npH nOM~H annpoKc~Ma~HH BepWHH~ nHKOB nonHHOMOM 2-~ CTeneHH. 
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3HepreT~4eCKaH Kan~6pOBKa cneKTpOMeTpa NOKIA B B~Ae n~He~Ho~ 
¢YHK~~~ 

P a + bE /3/ 

nonY4eHa nporpaMMo~ C K03¢¢~~~eHToM KoppenH~~~ R = 0,999999967; 
AnH cpaBHeH~H B Ta6n. 1 np~BeAeH~ pe3ynbTaT~ Kan~6poBK~, nony
4eHHO~ B~3yanbH~M YT04HeH~eM nonomeH~~ n~KOB - K03¢¢~~~eHT KOP
penH~~~ R = 0,999918. 

Ta6JIHl~a 

N' JIHHHfI 3HeprHfI, TIOJIOlKeHHe TIOJIOlKeHHe 

K3B NOKIA QUAX 

1 Fe - Ka 6,400 191 189,82 
2 Zn - Ka 8,631 267 266,90 
3 Sr - Ka 14,142 458 457,74 
4· Ag - Ka 22,160 732 733,23 

R 0,999918 R 0,999999 (967) 

Pe3ynbTaT~ Ta6n. 1 nOKa3~BaIOT, 4TO B~COKaH CTeneHb annpOKC~
Ma~~~ 3HepreT~4ecKo~ 3aBHC~MOCT~ 06ecne4HBaeTcH T04HOCTblO anro
p~TMa onpeAeneHHH nonomeH~~ n~KoB.~B cpaBHeH~H C APyrHMH MeTO
AaM~ /MeToA ~eHTpa THmeCT~, Hen~He~Ho~ nOArOHK~ napaMeTpOB n~
KOB ~ T.n./, anrop~TM annpOKC~Ma~~~ non~HOMOM 2-~ CTeneHH on
T~ManeH C T04K~ 3peH~H T04HOCTH, 6~CTPOT~ H HaAemHOCTH. 

~AeHT~¢HKa~HH xapaKTep~CTH4eCK~X h~HH~ 3neMeHTOB ocy~ecTBnH
~aCb npH nOMO~H nOABHmHoro MapKepa, nepeABHralO~erOCH COOTBeTCT
BeHHO 3Hepr~HM K- ~n~ L-cep~~ ~3ny4eH~H 3neMeHTOB, C4~TbIBaeMbIM 

C 6~6nHoTe4Ho~ nporpaMMbl XL lB. 3Hepr~H K- Hn~ L-cepH~ C4~Ta

nTCH aAeKBaTH~MH AaHH~M KaTanora, ecnH ~x 3Ha4eHHH pa3nH4alOTcH 
Ha Ben~4~Hy, MeHbWYIO WHP~H~ 3HepreT~4ecKoro OKHa ~E. 3Ha4eH~e 
1\ E 3aB~C~T KaK OT T04HOCT~ npOBeAeHHH 3HepreTH4ecKo~ Kan~6
POBKH, TaK ~ OT T04HOCT~ onpeAeneH~H nonomeH~H He~3BeCTH~X n~
KOB. 4eM MeHbwe w~p~Ha 3HepreTH4eCKoro OKHa, TeM MeHbwe BepoHT
HOCTb nonaAaHHH B 3TOT A~ana30H MewalO~HX n~KOB. Ha060poT, WH
pOKoe 3HepreT~4eCKoe OKHO paCWHpHeT raMMY B03MomH~X nHHH~ H 
4aCTO np~BOA~T K paCXOAHMOCTH npo~ecca HAeHTH¢~Ka~~~. B Ta6n. 
2 ~ 3 np~BeAeHbl 303MomHbie nHHH~ 3neMeHTOB, YKa3aHHbie nporpaM
MO~, B 3aAaHH~X 3HepreT~4eCK~X ~HTepBanax nOHCKa - 10,84+ 
~0,1 K3B /La- n~HHH BHcMYTa/ ~ 13,02~0,1 /L~- n~HHH B~CMYTa/. 
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Ta6mu.J;a 2 

3J1eMeHT J1HHHR 3HeprHR, K3B 

Hf LY2 10,832 
Hf LY3 10,889 
Ta L Y1 10,896 
Ir L f:31 10,919 
Ir Lf:33 10,865 
Pt Lf:34 10,853 
Bi La 1 10,839 
Ac Lr 10,871 

Ta6J1HI..\a 3 

3J1eMeHT nHHHR 3HeprHR, K3B 

Ir LY3 12,922 
Pt LYl 12,94 
Bi Lf:31 I3 ,023 
Bi Lf:32 12,976 
Po L f:34 13,082 
Th La1 12,967 
Pa La 1 13,119 
Bk Lr 12,896 

np~ ~ccneAOBaH~~ He~3BeCTH~X o6pa3~oB cnomHoro COCTaBa Ha 
np~Mepe cneKTpOB yrne~ ~AeHT~¢~Ka~~~ TonbKO no 3Ha4eH~~M 3Hep
r~~ xapaKTep~CT~4eCK~X n~KOB o6ecne4~BaeT Heo6xoA~MY~, HO He
AOCTaT04HY~ ~H¢opMa~~~ 0 Ka4eCTBeHHOM aHan~3e Be~eCTBa. an~ 

OAH03Ha4Horo peweH~~ 3aAa4~ Heo6xoA~MO Y4~T~BaTb ~ COOTHoweH~e 
~HTeHc~BHocTe~ MemAY n~H~~M~ AaHHo~ cep~~ ~3nY4eH~~. B nporpaM
Me npeAYCMOTpeHa B03MomHOCTb B~BOAa Ha 3KpaH OTHOC~TenbH~X AO
ne~ ~HTeHC~BHOCTe~ Bcex n~H~~ K-, L- ~ M-cep~~ An~ 3aAaHHoro 
aTOMHoro HOMepa 3neMeHTa. B Ta6n. 4 np~BeAeHa pacne4aTKa ~H
TeHC~BHOCTe~ An~ z = 83 - B~CMYTa. 

OTHOC~TenbH~e Aon~ ~HTeHC~BHOCTe~ nonY4eH~ B np~6n~meH~~ 
"TOHKoro cno~1I 6e3 Y4eTa a6cop6~~OHH~X 3¢4!eKTOB. np~ BBeAeH~~ 
3¢¢eKT~BHoro K03¢¢~4~eHTa norno~eH~~ o6pa3~a, KOTOP~~ onpeAe
n~eTC~ anp~op~ no ~3BeCTH~M MeTOAaM /4/ , nporpaMMa nepeC4~T~
BaeT cne~~¢~4H~e B~XOA~ ~HTeHC~BHOCTe~ C Y4eTOM a6cop6~HOHH~X 
CBO~CTB 06pa3~a. 

Ta6J1HJ..\a 4 

J1HHHR o'TH.HHT. 3HeprHR, K3B 

La 1 100 10,839 
4z2 10 10,73 
Lf:31 52 13,023 
Lf:32 20 12,976 
Lf:33 (, 13,207 
Lf:34 i. 12,689 
L Y1 9 15,245 
L Y2 I 15,575 
LY3 2 15,706 
Lr 3 9,42 
Ln I I I ,71 I 

L1 - Kpaii: 16,376 K3B 
L2 - Kpaii: 1~),699 K3B 
L3 - Kpaii: 13,881 K3B 

!Y-Ka3aHHa~ npo~eAypa ~AeHT~¢~Ka~~~ YCTo~4~Ba np~ OTCYTCTB~~ 

3Ha4~TenbHoro nepeKp~BaH~~ n~KOB. Han~4~e 3¢¢eKTa nepeKp~BaH~~ 
n~KOB, BcerAa ~MelO~e ro MeCTO B cnomHblX peHTreHOBCK~X cneKTpax, 
CH~maeT 3¢¢eKT~BHoCTb anrop~TMOB ~AeHT~¢~Ka~~~ ~ np~BOA~T K 
HeOAH03Ha4HOCT~.! TaK, Hanp~Mep, ~3-3a HanomeH~~ n~H~~ Han~4~e 

MblWb~Ka B cneK"rpe yrn~ /p~c. 1/ Henb3~ ~AeHT~¢~~~poBaTb B np~
CYTCTB~~ CB~H~a ~ 6po~a, repMaH~~ - B np~CYTCTB~~ ~~HKa ~ CB~H

~a ~ T.A. ~cnonb30BaH~e nonynpoBoAH~KOBoro AeTeKTopa C ny4w~M 
3HepreT~4eCK~M pa3peweH~eM MomeT Cy3~Tb Kpyr He~AeHT~¢~~~pye
MblX 3neMeHTOB , HO He peW~Tb npo6neMY nonHocTblO. np~MeHeH~e an
rop~TMOB MaTeMaT~4eCKO~ o6pa6oTK~ cneKTpa, ocy~ecTBn~lO~e~ 4eT
Koe BblAeneH~e ¢aHa, Mel!JalO~~X n~KOB /n~K~ BblneTa, n~K~ CYMM~PO

BaH~~, n~K BHYTpeHHe~ ¢nyopec~eH~~~ ~ AP./, pacw~¢pOBKY MynbT~

nneTOB, np~BOA~T K nonHO~ OAH03Ha4HOCT~ peweH~~ 3aAa4~ Ka4eCT
BeHHoro aHan~3a Be~eCTBa ,I TaK, Hanp~Mep, nocne o6pa6oTK~ cneKT
pa yrn~ 6bln~ ~AeHT~¢~~~pOBaHbl K-n~H~~ ~3ny4eH~~ repMaH~~ /CM. 
p~c. 3/, KOTop~e B ~CXOAHOM cneKTpe Henb3~ 6~no B~~B~Tb. 

3. MOaEJH1POBAHHE ¢OHA H Bbl4HCJlEHHE nJlO~MH nHKOB 

{B COOTBeTCTB~~ C MexaH~3MOM ¢OpM~poBaH~~ peHTreHOBCK~X cneK
Tp\:5B--xapaKTep~cT~4ecK~e n~H~~ 3neMeHTOB HaKnaAbIBaIOTC~ Ha ¢OH 
Henpep~BHoro pacnpeAeneH~~, onpeAen~IO~~~c~ ~HTeHC~BHOCTblO nep
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PI1C. 2. 

B~4Horo ~3ny4eH~~ MaTp~4Horo COCTaBa 06pa34a, napaMeTpaM~ 

Si(Li)-AeTeKTopa, WYMOB cneKTpOMeTpa ~ T.A. HHTeHc~BHoCTb n~
KOB pacce~H~~ ~ ¢oHa HenpepblBHoro KOMnTOHOBCKoro pacr.peAeneH~~ 
06~4HO COCTaBnReT 60nee nonOB~H~ ~HTeHC~BHOCT~ Bcero annapaTYp
Horo cneKTpa, 4TO npeACTaBnReT cepbe3HYlO np06neMY no BblAeneH~1O 

none3HoH ~H¢opMa4~~. 
CYuteCTBYIOII.\~e KnaCC~4eCK~e np~eMb: 04eHK~ ¢oHa no 06e CTCPOHbl 

n~Ka, npMHRT~e B raMMa-cneKTpOMeTp~M. COBepweHHO Henp~rOAH~ AnR 
3HeprOA~cnepCMOHH~X peHTreHOBCKMX cneKTpOB M3-3a yc~neHHoro 
3¢¢eKTa nepeKp~BaH~R nMKOB M HenMHeHHocT~ ¢oHoBoro BKnaAa B 06
naCTM Man~x 3HeprMH. B CB~3M C 3T~M AnR KoppeK4MM ¢oHa B peHT
reHo¢nyopec4eHTHoM aHanM3e npMMeHRIOT ABa anbTepHaT~BH~X nOAxo
Aa - MeTOA ¢MnbTpa4M~ ~ MeToA MaTeMaT~4eCKoro MOAenMpOBaHMR. 
nn~ 3¢¢eKTMBHoro np~MeHeHMR 3TMX MeTOAOB He06XOAMM anpMopH~H 
06beM TeopeTM4eCKOH M 3KcnepMMeHTanbHOH MH¢opMa4MM 0 MexaH~3Me 
¢OpM~pOBaH~~ ¢OHa. 

Ha npaKTMKe 6e3 AeTanbHoro 3HaHMR CTPYKTYP~ cneKTpa Ha OT
AenbHblX Y4aCTKax np~MeHRIOT Henpep~BH~e, rnaAKO M3MeHRiOutMeCR 
¢yHK4MM 3HeprMM B BM.rIe nonMHOMO~~~~-:I BOSMOIKHOCT b nonMHOMMan b
Horo MOAenMpOBaHMR MccneAOBaHa Ha npMMepe cneKTpOB yrneH. B Ka
4eCTBe annpOKCMMMPYIOut~X non~HoMOB 6~nM Mcnonb30BaH~ opTorOHanb
H~e nonMHOM~ BTOPOH CTeneHM. B cnY4a~x. KorAa MOAenb OKaS~Ba

naCb HeYAOBneTBop~TenhHOH, nOB~wanM nopRAOK nonMHOMa, npOBepRR 
3Ha4~MOCTb A06aBneHH~X 4neHOB no Kp~TepMIO ¢Mwepa. nony4eHH~e 
pe3ynbTaTbi nOKa3anl-1, 4TO MOAerbHble paC4eTbi CBfl3aH~ C PRAOM He
onpeAeneHHOCTeH, npOI-1CXOA~utMX B OCHOBHOM ~3-3a OTCYTCTBI-1R CBO
60AHbiX Y4aCTKOB, npl-1HaAnelKautMX 6a3MCHOMY ¢OHOBOMy pacnpeAene
HI-1IO. no AaHHblM pa60TbI 161 , Hanpl-1Mep, cneKTpanbH~e Y4acTKM peHT
reHOBCK~X cneKTpOB, nOAxOARutMX An~ YCTaHoBK~ ~Ha, COCTaBn~IOT 
He 60nee 10% OT Bcero cneKTpa npOTMB 70% An~ cnOIKHblX raMMa
cneKTpOa. 

\jJ.Qm1HoM~anbHble MeTOA~ annpOKC"1Ma4~M HOC~T 3MnMp"14eCKMH xa
paKTep, He Y4MTbIBalOut"1H ¢M3M4eCKMe np04eCCbl ¢OpMMpOBaH"1R peHTre
HOBCK~X cneKTpOB. B cnY4ae MAeanbHOH AeTeKT~pylOllteH C"1CTeM~ xa
paKTep~CTM4eCK~e nMK~ nonHoro nornOuteHM~ nOA4MHRIOTCR pacnpeAe
neHMIO nOpeH4a C WMP~HOH MeHee 10 3B AnR 3neMeHTOB C aTOMHblM 
HOMepOM Z < 50~H3-3a HqnM4MR CKa4KOB nOrnOuteHMR oT06paIKeHHblH 
OTKn~KOM Si(U) -AeTeKTopa npo¢Mnb n~Ka ~MeeT cKa4Ko06pa3H~H 
xapaKTep C T04KOH neperM6a B 4eHTpe n~Ka. KpoMe Toro, AeHCTB"1e 
3¢¢eKToa HenonHoro c06MpaH~R aapRAa B KpMCTanne Si( Li) -AeTeK
Topa, HanOlKeH~~ MMnynbcoB ~ APyrMx MewaiOutMX ¢aKTopoB CKaa~BaeT
CR Ha H~3K03HepreTM4ecKoH CTopOHe ¢QTonMKa, 4TO np~BoAMT K aa
BblweHMIO ¢OHoBoro pacnpeAeneHMR B :3TOH 4acnl. n03TOMY ianR ann po
KC~Ma4~~ ¢oHoBoro 
MeH~lOuta~CR ¢yHK4MR 
COOTHoweH~eM 18,' 

b ," (b - bBi n m n 

pacnpeAeneHM~ 6~na B~6paHa cKa4KooGPaaHo M3
C neper~60M B MaKCMMYMe nMKOB, B~palKalOutaRC~ 

i m 
}( ~ ~ N k ),N j

j = n k= n 	 /4/ 

rAe b ~ b lJl - BKnaA ¢oHa B H"13K03HepreTM4eCKOH M B~COK03Hepren 
T~4ecKOH 4aCTRX cneKTpa, N j - 4Mcno MMnynbcoB B KaHane j ,B i .. 

Ben~4~Ha ¢OHa, paCC4~TaHHoro B KaHane i. npMBeAeHHoe B~palKeHMe 

OAMHaKoao npMMeH"1MO KaK AnR OAI-1H04H~X n~KOB, TaK 1-1 npl-1 cnOIKH~x 

rpynnax MynbT"1nneToE}..J Ha p~c. 2 npMBeAeH~ pe3ynbTaT~ paC4eTa 
¢OHoBoro pacnpeAeneHMR Ha Y4acTKe 3KcnepMMeHTanbHoro cneKTpa. 
nnR cpaBHeH~~ "1 04eHK~ OW~6KM WTP~XOBOH nl-1H~eH nOKasaHO pacnpe
AeneHMe ¢oHa B cnY4ae nMHeHHoH MHTepnOnR41-11-1. 

~a4ecTBO BbiAeneH~R ¢QHOBOH cOCTaanRlOII.\eH cneKTpa c03AaeT Ha
AelKHYIO npeAnoc~nKY An~ AanbHeHweH 06pa60TKM M a~4McneHMR nnOuta
A~ nMKoa. B npeAnonolKeHM~ rayccoBcKOH MOAen~ nMKa 4MCno MMnynb
coa Vj a KaHane i aanMC~BaeTC~ ¢opMynoH 

'1 	 Vi A exp [-O,5(X i - p)2/(72 1, /5/ 

I 	 rAe A - aMnn~TYAa n~Ka, P - nOnOlKeH"1e MaKc~MyMa. (7 - CTaHAapT
Hoe OTKnOHeH~e. 
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+Codl-JIHR. be - ;dentific~tion • 

Sr-Ko. 

PHC. 3. 

Y"lJ.1TblBafi BKIlaA <!JOHa B i AI1f1 Y"laCTKa cneKTpa, COCTOfl~ero H3 
HecKollbK~x (J) nMKOB, MO)l{HO san~caTb: 

J 

L AjG ij +B j •Yi /6/
1 

3AeCb 

G ij exp [2, 77259 ( x i - )2/~~]; ~j illllnH /7/J 

Bblpa)f(eHMe /6/ nOKaSbiBaeT. 4TO TOI1bKO aMnI1MTYAbl A j nViKOB 
I1HHeHHO CBfl3aHbI C "lJ.1CI10M OTC"leTOB [l KaHaI1e. OCTaI1bHble napaYi 
MeTpbl n~KOB - n0I10)f(eH~e M WMPMHbI ~ j - HeI1~HeAHbI no OTHowePj 
HM~ Yi ' "lTO npMBOAMT K MeToAY HeI1MHeAHOA nOArOHKJ.1 napaMeTpoB 
rayccMaHa. nOA06Hbie MeToAbi 6b1I1J.1 peaI1MSOBaHbl BO MHorHX BbI"lMCI1V1
TeI1bHblX nap?MeTpaX, B OCHOBHOM Ha 60I1bWMX 3BM. B 3aBVlC~MOCTH 
OT "lJ.1CI1a nMKOB B cneKTpe M OT M~HOCTM 3BM BpeMFI o6pa6oTKJ.1 co
CTaBI1f1eT AeCRTKM MHHYT /9/ • HaMM 6b1I1a peaI1M30BaHa nporpaMMa 
NELFIT HeI1HHeAHOH nOArOHKJ.1 napaMeTpOB nViKOB M <!JOHoBoro pacnpe

AeI1eHHR Ha 6a3e rpaAJ.1eHTHOro aI1rOpJ.1TMa MapKBapATa. BpeMFI o6pa
60TKJ.1 cneKTpa Ha MMKpo3BM InpaBel.\" AOXOAIoIT AO "laca BMeCTe C 

10 

B~3yaI1~Sal.\~eH npOMe)f(YTO"lHbIX :nanOB. B CBflS~ C 3THM AIlfi PYT~H

HOI:1 o6pa6oTK~ cneKTpOB 6blI1a paspa60TaHa cnel.\~aI1HS~pOBaHHafi npor
paMMa LINFIT, peaI1H30BaHHafi Ha 6ase I1~HeHHOro MeTo,qa HaHMeHb
WHX KBa,qpaTOB C ~Tepal.\~OHHblM YTO"lHeH~eM / 10 I. 

AnropHTM nporpaMMbI COCTOHT B CI1e,qy~~eM: 
1. CrI1a)f(~BaHJ.1e cneKTpa nOI1J.1HOMHaI1bHbIM <!J~I1bTpOM 2-1:1 CTeneH~ 

~s nfiTH TO"leK. 
2. npoBe,qeHJ.1e BHYTpeHHeH 3HepreT~"lecKoH KaI1~6pOBK~ cneKTpa 

no HeCKOI1bK~M HHTeHC~BHbIM n~KaM B B~,qe 

P + E , c 1 c 2 /8/ 

r,qe E - 3HeprJ.1f1 cooTBeTcTBy~~e~ I1~H~~ cneKTpa, P - TO"lHoe no
I10)f(eHHe MaKc~MYMa. 

K03¢<!JJ.1l.\J.1eHT KOppeI1f1l.\HJ.1 ypaBHeH~fI /8/ AOI1)f(eH 6blTb 60I1bWe 
0,999. npJ.1 OTCYTCTBMH J.1HTeHC~BHblX nHKOB "l~CI10 y4aCTBY~~~X B Ka
I1H6pOBKe n~KOB YBeI1~"lMBaeTCfI. 

npe~My~ecTBo BHYTpeHHeH aBTOKaI1H6pOBKH BblflBI1f1eTCfI C~I1bHee 

Ha n~Kax C H~SKOA CTaTHCT~KOH, TO"lHoe n0I10)f(eHMe KOTOPblX TPYAHO 
onpeAeI1~Tb MaTeMaTM"leCKM Ms-sa CTaT~CTM"leCKoro pa36poca cneKT
paI1bHOrO pacnpeAeI1eHMfI. 

3. npOBEAEH~E KAn~6POBK~ HA 3HEprET~4ECKOE PA3PEWEH~E 

KaI1V16pOBKa 3HepreTVl"leCKoro paspeweHVlfI ocy~eCTBI1f1eTCfl npH 
nOMO~VI HeI1~HeAHOA annpOKCVlMal.\M~ npo<!JVlI1R OA~H04HbIX nViKOB /He 
MeHee Tpex/ no ypaBHeHM~ BMAa: 

IllllTIM 2 = + c4 E • (R > 0,99), /9/ 

Ha npaKTMKe He Bcer,qa MO)f(HO 06ecne"lV1Tb BblnOI1HeHMe YCI10BMfI 
/9/, n03TOMY paC"leT nOI1YWMpHHbI nMKOB ocy~eCTBI1f1eTCfl no Teope
TJ.1"leCKOA 3aBMCVlMOCTM paspeweHVlfI OT 3HeprHH C Y"leTOM WYMOB VI 
CTaTHCTVlKM aKTOB c60pa HOCHTeI1eH B AeTeKTope, T.e. 

IlJ11nM 2 = 2 + illllill12. /10/
,lJ, 

npVl ~3BeCTHOM pa3peweHMH penepHoro nHKa /I1V1HMfI 5,895 K3B 
J.1CTO"lHMKa 55Fe /, Bblpa)f(eHVle /10/ TpaHc<!J0pMVlPyeTcfI B BVI,qe: 

IllllTIM 2 munH 2 + 2735 (E - 5,895), /11/
Mn 

r,qe IllllTIM VI IllllTIM Mn - nOI1Hble WJ.1PVlHbI Ha n0I10BVlHe MaKC'MMYMa nViKa 
C 3HeprMer::i E ~ penepHoH I1~HVIVI (M n -K ).

a 
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3aB~C~MOCTb /11/ o6ecne4~BaeT Heo6xoA~MY~ AnR o6pa6oTK~ 
cneKTpa T04HOCTb np~ co6n~AeH~H CKOPOCT~ C4eTa, KOTopaR He Aon
~Ha npeB~waTb onpeAeneHHoro npeAena. HccneAOBaHHR, npOBeAeHH~e 

Ha cneKTPOMeTpH4eCKO~ CHCTeMe C aHanHsaTopOM NOKIA, nOKasanH, 
4TO aAeKBaTHOCTb ypaBHeHHA /11/ coxpaHReTCR np~ CKOpOCT~ C4eTa 
MeHee 3 TbIC. ~MnynbcoB B ceKYHAY. 

4. PaC4eT HenHHe~H~X napaMeTpOB nHKOB no saBHCHMOCTRM /8/ 
~ /11/, annpoKcHMa~~e~ napaMeTpOB ypaBHeH~n /6/ nYTeM MHHHMH
sa~~~ KBaApaTH4Horo $YHK~HOHana 

Q l (N. - Y. ) 2/ (n - m).
I I /12/ 

rAe N j - 4Hcno ~MnynbcoB B KaHane i, Vi - 4~cno ~MnynbcoB, pac
C4HTaHHoe no annpOKc~M~pY~We~ $YHK~HH: 

J 


l A j exp[(x j _ P )2/R.2j.
Yi B j j /13/
j ~ 1 J 

3AeCb 

P c 1 + EC2 

22, 6
R.J = l rrWIlM Mn 2735(E - 5.895)1'5,5452.10 

1. m 

Bj b + (b - b n ) (k N k ).
n m .I N k
 

11 k n 


nOcne AH$$epeH~~pOBaH~A no AJ CHCTe~ ypaBHeHHI4 /13/ H npH
paBH~BaH~R K Hyn~ 4aCTHbiX npO~SBOAH~X nonY4aeM C~CTeMY HopManb
H~X ypaBHeHHH, peweH~e KOTOPOH AaeT 3Ha4eH~A aMnn~TYA n~KOB 
A j , cooTBeTcTBy~W~x M~H~MyMy $YHK~~oHana Q. 

nnowaA~ nHKOB paCC4~TbIBa~TCR KaK ~HTerpan OT pacnpeAeneH~A 
raycca no 3aB~CHMOC~~: 

S 1,06447 .A.rrwm1. /14/ 

Ha p~c. 4-6 np~BeAeH~ pe3ynbTaT~ o6pa6oTK~ cneKTpOB yrneH 
B aHan~T~4eCKOH 06naCT~ B~cMyTa, COOTBeTCTBY~He KOH~eHTpa~~AM 
BHCMYTa 0,1 , 0,01% ~ 0,001 . TaK~M o6pa30M, MaTeMaT~4ecKo~ 
o6pa6oTKoG cneKTpa 6~n~ nony4eH~ nnowaA~ aHanHTH4ecKoH Lprn~
H~~ BHCMYTa, cBo6oAHbie OT Hano~eHHH L~-n~HH~ CBHH~a. Hs p~c.5_ 

BHAHO, 4TO AnR KonH4eCTBeHHoro onpeAeneH~A cneAOBblX cOAep~aHHH 
BHCMYTa Heo6xoA~MO y4~T~BaTb nepeKp~BaH~e He TonbKO C Lprn~H~e~ 
CB~H~a, HO ~ C Ka-nHH~eH py6HAHA, He paspewa~w~XCA C n~H~e~ 
LprB~CMYTa. 
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nIo. I PbL};' 

PHC. 6. 

.~1-JIHR.Cd-laq.t-300sec. 

4. 	KonH4ECTBEHH~A AHAnH3 

npeAMeTOM aHanVlsa 6wnH CTaHAapTHble 06paSl\bl yrne~, COAep~a
~HX CB~Hel\, C BBeAeHHWM BVlCMYTOM B Kon~4eCTB~X 30, 60, 100 H 
1000 ppm . npH nOM~VI MaTeMaT~4ecKoH o6pa6oTK~ xapaKTepVlcTVI
4eCKVlX cneKTpOB H rpaAYl-1poB04HbiX 3aB~CI-1MOCTe~ HY}"HO 6b1no BblAC
HI-1Tb B03MO~HOCTb onpeAeneHVlA HI-13KOro cOAep~aHI-1H BI-1CMYTa B npl<1
CYTCTBI-1H CpaBHI-1TenbHO BblCOKVlX KOHl\eHTpal\~H CBI-1Hl\a. 

AnA nOCTpOeHI-1f1 rpaAy~pOB04HblX 3aB~C~MOCTeH Allfl BI-1CMYTa 6b1Il~ 
I-1CCneAOBaHbI ypaBHeHI-1f1 CBflSVI B BI-1Ae 

2 
C Bi a o + a 1 IBi + a 2 1 Bi + aSIBi Ipb+ a 4 I Bi Ipace 1151 

B Al-1anaSOHax KOHl\eHTpal\~H BI-1CMYTa 0,003%+0,1%, 0,003%+1%. 
K03<P<P~l\l-1eHTbI aHan~TVl4eCKVlX ypaBHeHI-1H paCC4V1TblBaIlI-1 M~TOAOM 

HaVlMeHbWHX KBaApaTOB npH nOMO~VI Bbl4HCnl-1TenbHOH nporpaMMbI 
CALIB Ha MI-1Kpo3BM "npaBel\". AnrOpl-1TM nporpaMMbI nOSBonfieT nOIlY
4eHI-1e aHan~T~4eCKHX ypaBHeHI-1H B BI-1Ae nI-1HeHHO~ I-1IlI-1 KBaApaTI-14HOH 
CBfl31-1, y4I-1TblBa~HX KaK BSal-1MHOe BnI-1HH~e MeWa~I-1X 3neMeHTOB, 
TaK 1-1 MaTp~4HblH 3<p<peKT no pacceHHHOMY 1-13IlY4eHI-1~. PeaYIlbTaTbi 
I-1CCIleAOBaH~H no Bbl60py OnTI-1MaIlbHOro aHaIlVlTI-14eCKOro ypaBHeHI-1.R 
Ha 	 BHCMyT npeACTaBIleHbl B Ta6n. 5. 
14 

Ta6J1Hua 5 


N° JJ.Hana30H BHA ypaBHeHHH K03<p<p. KOppeJ1. , % 


2 
30-1000 
30-1000 

CBi 

C Bi ~ 
a o 
a 0 

-i a 1 I Bi 

alIBi 
2 

+ a2 IBi 

99,886 
99,991 

3 30-1000 C Bi a o + alIBi a2 1Bi IPb 99,997 
4 30-10000 CBt a o + alIBi 9 

99,840 
5 30-10000 CBt a 0 -L a 1 I Bi + a 21 Bi 99,975 
6 30-10000 CBi a o alIBi az IBi 1 pace 99,982 

C Y4eToM cpeAHeKBaApaT~4Horo OTKnOHeH~H pacc4~TaHHoro no 
ypaBHeH~HM 1-6 cOAep~aH~H B~CMYTa ~ peKOMeHAOBaHH~X SHa4eH~~ 
3TanOHOB B Ka4eCTBe onT~ManbHoro aHan~T~4eCKoro ypaBHeH~H 6~no 
Bw6paHO: 

~~,109.1O-3 -L 1,115.10-6 IBi T 2,314.10 11I~i 116/C m 

PaCC4~TaHHoe no 3TOMY ypaBHeH~~ cOAep~aH~e B~cMYTa B aHan~
s~pyeMoM 06pasl\e OKasanOCb paBHblM 8~2 ppm. nOIlY4eHHoe ypaBHe
H~e MO~HO ~cnOIlbSOBaTb AIlH PYT~HHoro aHaIl~sa yrIle~ Ha B~CMyT 

np~ ero cOAep~aH~~ AO 1000 ppm . B CIlY4ae 60Ilee BblCOKoro cOAep
~aH~H lAO 1%1 paC4eT ocy~ecTBIlHIlCH no ypaBHeH~~ 6 ITa6Il.5/. 

B saKIl~4eH~e cneAyeT pTMeT~Tb, 4TO MaTeMaT~4eCKoe 06ecne4e
Hl<1e MI<1Kp03BM InpaBel\" nOSBOIlHeT onpeAeIlHTb AOBOIlbHO H~SKoe co
Aep~aH~e TH~eIl~X 3IleMeHTOB, B 4aCTHOCT~ BI<1CMYTa, B np~CYTCTB~~ 
SHa41<1TeIlbHO 60Ilee BbICOK~X KOHl\eHTpal\~~ coceAH~X 3neMeHTOB. 

ABTopbl Bblpa~a~T 6IlaroAapHocT b aKaAeM~ KY r. H . <PnepoBY sa no
CTaHOBKY saAa4~ ~ ~HTepec K pa6oTe, K.A.raBp~noBY - sa cOAe~
CTBHe ~ 06cY~AeH~e peSYIlbTaTOB. 
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PYKon~eb nocTyn~na a ~3AaTenbeK~H OTAen 
26 ~eapan~ 1987 rOAa. 

ByqKOB M.K., .ypaaneBa E~n., KapaMaHOBa ••C. 
npHMeHeHHe nepCOH8nbHOH 3BM AnH o6pa6oTKH 
peHTreHoBcKHx cneKTpOB 

PIO-87-126 

C HCnOJIbSOBaHHeM nepCOH8nbHOH 3BM "npaBe~" H MHorOKaHa-
JIbHOrO aHaJIHSaTOpa "Nokia" c Si(Li) ,f(eTeKTOpOM paSpa60TaH 
8nrOPHTM o6pa6oTKH peHTreHOBCKHX cneKTpOB yrJIeH, BKJImqa~ 
~ B ce6H CrJI~BaHHe cneKTpa, H,f(eHTH~HKa~m 3JIeMeHTOB, 
paCmH41poBKY MYJIbTHnJIeTOB, paCqeT nJIOllta.f(eH nHKOB. Ha OCHOBe 
nOJIyqeHHNX AaHH~X HCCJIe,f(OBaHW rpa,f(YHPOBOQHNe saBHCHMOCTH B 
BH,IJ,e ypaBHeHHH CBHSH H nonyqeHO OnTHM8nbHOe ypaBHeHHe AJlH 
KOJIHqeCTBeHHoro aHaJIHSa BHCMYTa. IToKasaHo, qTO MaTeMaTHqeC 
Koe 06eCneqeHHe MHKpo3BM "ITpaBen" nOSBOJIJleT nOJIyqHTb B Hec 
KOJIbKO pas 60JIee BblCOKyJO qYBCTBHTeJIbHOCTb aH8nHsa Ha TmJIe
JIble 3neMeHTbl, ,f(~e npH SHaqHTeJIbHOM CO,f(epIaHHH COCe,f(HHX

.:1 3JIeMe}JTOB. 
PaijoTa BNnOJIHeHa B lla6opaToPHH ftAepHblX peaKnHH OHHH. 
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Vuchkov M.K., Zhuravleva E.L., Karamanova J.S. PI 
Microcomputer Based Software for x-Ray 
Spectrum Deconvolution 

On the basis of microcomputer "Pravetz" and multichanne 
analyser "Nokia" with Si(Li) detector, software for quali
tative and quantitative analysis are developed including 
smoothing of spectra, element identification, multiplet 
solving, net peak areas estimation. The data from the coal 
spectrum processing are used for calibration curve genera
tion of bismuth. It is shown that the x-ray software deve
loped for microcomputer "Pravetz" assure higher order de
tection sensitivity for the heavy elements over wider con
centration of interfering elements. 

The investigation has been performed at the Laboratory 
of Nuclear Reactions, JINR. 
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