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np1.1MeHeHI.1e cPI.131.1'leCK1.1X MeTOAOB 1.1CCneAOBaHI.1SI, TaKI.1X KaK peHTreHO· 
cl>nyopecu,eHTHbl£1 1.1n1.1 He£1TpOHHO"aKTI.1BalJ,I.10HHbl£1 MeTOAbl [l-8], no3BOnSieT 
OAHOBpeMeHHO onpeAenSITb ' B npo6e AO 30 sneMeHTOB. 803MO}I{HOCT1.1 . 
KOMnneKCHOfO np1.1MeHeHI.1SI 3TI.1X MeTOAOB AnSI. aHanl.13a 3KOnOf1.1'leCK1.1X 06beKTOB · 
6blnl.1 paccMoTpeHbl HaMI.1' Ha np1.1Mepe aHanl.13a o6pa3U.OB ropHoro nbAa. 3HaHI.1e 
COCTaBa ropHOro nbAa AaeT B03MO}I{HQCTb CYAI.1Tb • 0 COAep}l{aHI.11.1 X1.1MI.1'leCKI.1X 
sneMeHTOB B aTMOCcl>epHbiX OCaAKax 3a 6onbWI!le nep1.10Abl BpeMeHI.1 • OT 1 AO 100 
1.1 6onee neT 1.1 nporH031.1pOBaTb COAep}l{aHI.1e sneMeHTOB B . BOAe peK, 6epytl.l1.1X 
HaYano OT neAHVIKOB. C MeTOAVI'leCK0£1 TO'IKI.1 3peHI.1SI 8Hanl.13 nbAa CBOAVITCSI K 
aHani.13Y npo6 BOAbl, no3TOMY paccMaTplilsaeMble MeTOA1.1KI.1 np1.1MeHI.1Mbl AnSI 
aHanl.13a BOAHbiX 06beKTOB pa3nl.1'lHOfO np01.1CXO)I(JJ,eHI.1SI. . 

MeTOAbl aHanl.13a. 

B pa6oTe 1.1cnonb3osanocb HecKci:ribKO sapl(!aHTOB peinreHoct>nyopecu.eHTHoro 
aHanl.13a {P<bA) 1.1, cciOTseTCTBeHHO, crleil,yK>1111.1e np1.16opbl: ·· · 

1. PeHrreHoBcKiiiH cneKTpoMeTp MECA 10-44, s KOTOPOM a i<a4ecTse 
1.1CTO'IHI.1Ka nepB1.1Yimro 1.13nyY.eHt.iSI . np1.1MeHSieTCSI peHITeHOBCKSSI Tpy6Ka C 
cepe6pSIHbiM aHOAOM·, Vmax = 50 KB, lmax = 1 MA {P<bA c PT). XapaKTep1.1CTI.1ltecKoe 
peHTreHOBCKOe 1.13nyYeHI.1e (XPJ.1) pernCTPVIPOBanocb noitynpOBOAHiill<OBbiM Si{Li) 
AeTeKi-opoM, a o6111ee sHepreTHYecKoe 'pa3peweli1.1e cocmsnSiim 150 sB Ha ni.1HHI.1 
Mn Ka.· .•. · ·- . · · · .· ·' · ··• · :.··· ' · 

2. _ , PeHTreHOBCKI.1£1 cneKTpOMeTp, : B KOTOPOM B ' Ka'leCTBe· HCTO'IH1.1Ka 
nepBVIYHoro H3n')i'leHI.1SI np1.1MeHSIIOTCSI PaAI.10aKrnBHble·l.1cTo~H1.1KIA 109

Cd 1.1 
241

Am 
{P<bA c PJ.1), c 3HeprernYeCKI.1M pa3peweHI.1eM' 180-200 as:. . '· ... ' 

3. 'YcTaHOBKa npoTaH-M B· J.1S1J.1' AH 'PY; . a' KOTOpo£1. XPJ.1 3neMeHTOB 
so36~anocb nyYKOM npoToHoB . c . sHeprne£1 2 Ms.B, sbnieil.eH!ibiM 1.13 
sneKTPOCTarnYeCKOro ycKOPI.1TeJISI ar ~5 (Pet> A c nB). SHeprernYeCKOe pa3peweHI.1e 
sce£1 clilcTeMbl coc'-rasnSino oKono 3oo sB. · · · · · 

B pa6oTe ~t~cnonb3osancSI · · He£1TpotiHo-ai<TI1sau.l.1oHHbl~ aHanH3 {HM). 
06nyYeHI.1e 'o6pa3U.OB npOII13BOAI.1nOCb noTOK8MI.1_ TennOBbiX He£1TpOHOB 10

12 ~1 
5x10 1~ ti-cM2·c·1 · Ha peaKTopaX' J.16P-2 1.1 BBP-20, cooTaeTcTseHHo: PerncTpaU.VISI 
raMMa-1.13nyYeHI.1SI . HYKni.1AOB ocytl.lecTsnit'nacb nonyriposoAHL-1KoBbiMI.1 · Ge{Li)-
AeTeKTopaMI.1 c·sHeprernljecKI.1M pa3peweHI.1eM 1-3 KsB Ha n1.1HI.11.11333 KSB 

6
°Co. ·• 

- 0T6op 1.1 nOAfOTOBKa o6pa3U.OB 

npo6bl nbAa OT61.1pan1.1Cb Ha n~AHI.1Kax U.eHTPanbHOfO TSIHb·WaHSI 1.1 COOTBeT· 
cTaoaanl.1 roAOBbiM cnoSIM 3a 1973-1984 rr. 06pa3U.bl AnSI aHam13a roTOB1.1nl.1cb 



nyteM nnasneHr..1st flbAa 1.1 nonHero r..1cnapeHr..1st BOAbt npr..1 95°C. no MeTOAr..1KaM PCbA 
1.1 HM aHanr..131.1posanr..1 cyxr..1e OCaAKr..1, nonY'IeHHbie 1.13 20-300 Mn >Kr..1AKOCT1.1. 

· Pe~TreHocj:lnyopecu.eHTHbiti aHanr..13 npoBOA~mcst B "TOHKI.1X" 1.1 HaCbiUteHHbiX 
cnostx. "ToHKr..1Mr..1"c'ir..1Tam1cb o6pa3U,bl, YAOBneTBopstiOll.lr..1e ycnosr..1IO: mJi:::; 0,1-0,15, 
rAe m • nosepXHOCTHast nflOTHOCTb npo6b! B r·cM·2, it - npr..1BeAeHHblti MaCCOBblti 
K03cPcPr..1tlr..1eHT norflOll.leHr..1st npo6b!. AHanr..13 B "TOHK1.1X" CflOstX Mano 3aBr..1Cr..1T OT 
sell.leCTBeHHoro cocTasa · npo6bl, a npr..1 r..13MepeHr..1stX s HaCblll.leHHbiX cnostx 
He06XOA~MO Y'lli1TbiBaTb r..13MeHeHr..1e COCTaBa npo6b!. 8 Ta6nr..1U,e npr..1BeAeHbl 
xapaKTepr..1CTr..1Kr..1 npo6, aHam131.1pyeMbiX paanr..1'-IHbiMr..1 MeToAaMr..1. · 

Ta6nr..1u,a 
XapaKTepr..1CTr..1Kr..1 npo6, aHanr..13YipyeMbiX pa3nr..1'iHbiMr..1 MeTOAaMr..1 

MeTOA aHanMaa S,CM2 Bee, r · BpeMst ~13MepeHMH, Mr..1H 
PCbA cPT 7 (5-40)x10"3 ·5 
PCl>A c Plr1 .3 (2-20)x 1 0"3 5-10 
PcPA c nB 0,1 (1-4)x10-4 60 
HAA ( 1-5)x10"2 5-30 
·--------

3Kcnepr..1MeHTanbHble pe3ynbTaTbi 1.1 r..1x·o6cY'!(AeHr..1!=l 

Ha pr..1c. 1 npe,AcmsneHbi peHTreHoscKl.,e cneKTpbi OAHOti npo6bi nbAa, 
nony...eHHble npr..1 r..1CnOflb30BaHYir..1 pa3flr..1'iHbiX MeTOAOB aHaflr..13a. lll3 pr..1c. 1. Br..1AHO, 
'iTO MeTOA PCbA cPT o6ecne'ir..1BaeT 6onee Hr..13Kr..1ti nopor onpeAeneHr..1S1 aneMeHTOB c 
Z < 25 3a C'ieT BbiCOKOti r..1HTeHCr..1BHOCTr..1 r..13flY'IeHL-1H peHTreHOBCKOti Tpy6Kr..1, 1.1 TepsteT 
3TO npeL-1MYll.leCTBO nepeA MeTOAOM PebA c PLII B o6nacTr..1 Z > 25 1113-aa BbiCOKoro 
cj:loHa oT HeKorepeHTHo paccestHHoronepBL-1'-IHoro r..13flY'IeHr..1st [6, 8]. . . · 

PeHTreHOBCKViti cnel<i-p, nonY'IeHHbl" n'pr..1' npoEieAeHr..11.1 PCbA c ns. ilOKa3aHHblti 
Ha Pr..1C. 1; OTnr..1'iaeTCH OT, Bb!We paCCMOTpeHHbiX cneKTpOB. PCbA C npOTOHHblM 
B036Y>t<AeHr..1eM XapaKTepr..13yeTCS1 BbiCOKr..1ML-1 Ce'ieHJ.1~Mr..1 B3ar..1M0.0,etiCTBr..1S1 B o6.iJaCTr..1 
nerKr..1X 3fleMeHTOB,. 6naroAapfl 'ieMy. r..1HTE>HCr..1BHOCTr..1 flr..1Hr..1ti. xnopa, Kafl.r..1S1, KaflbU!I1st 
no cpaBHeHL-110 C r..1HTeHCr..1BHOCTstML-1 m1Hr..1ti :iJ<ene3a r..1flr..1 U,r..1HKa npr..1 AaHHbiX YCflOBr..1S1X 

· B 15-30 pa3 6onbwe, 'ieM Mst PCbA c Pill r..1nr..1 PT. Anst 3fleMe~nos c Z > 30 ce'ieHr..1S1 
B3ar..1MOAeticTBr..1S1 Cr..1flbHO . CHr..1>KaiOTCS1, 'iTO npr..1BOAI.1T · K coKpall.lCHr..1IO r..1HTepsana 
perr..1cTpr..1pyeMbiX ::meprr..1t1 B 3TO" o6nacTr..1~. · · · 

Ha pr..1c. 2 AaH raMMa-cneKTp Toro >Ke o6pa3u,a nbAa, 'iTO Vi Ha pr..1c. 1 (P¢A c 
Pill), r..13MepeHHbl~ Yepe3 21 CynG1 nocne OKOH'iaHI,H aKrnBaU,r..11.1 nOTOKOM 
He~TPOHOB 1012 H·CM.2·c'1• 3neMeHTbl, KOTOPble 6blflr..1 onpeAefleHbl PCbA, 'iaCTr..1'iHO 
Ha6niOAaiOTCS1 1.1 npr..1 HM. HM no3BOnsteT, Ta!G1M o6pa3oM, npoKOHTponr..1posaTb 
peaynbTaTbi PCbA, YT0'1Hr..1Tb coAep>KaHr..1e aneMeHTOB, tianpr..1Mep; xpoMa 1.1. Hr..1Kenst, 
Ki:nopbie s HccneAyeMoM · o6paau.e liaxoAstTCSl Ha npeAene o6HapY>KeHHst npr..1 
PCbAKpoMe Toro,. HAA onpeAenstiOTcst aneMeHTbi, KOTOPbie He ebists'nstiOTCSl e PCbA 
BCfleACTBr..1e HeAOCTaTO'iHOro npeAena o6HapY>KeHHst, B3aHMHOro HaflO>KeHHSl 
peHTreHoBcKr..1x nr..1HHti, nr..16o r..13·3a Toro, 'iTo nHHHr..1 XPIIl 3Tr..1X aneMeHTos 
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PHC. 1 PeHrretioecK:I.1e cneKTpbl npo6bl. flbAa. nonY'IeHHbie-pa3flr..1'-IHbiMr..1 MeTOAaMH 
PCbA. . . 

PCbA c PT- cneKTp nonY'IeH Ha cneKTpoMeTpe MECA 10-44, V = 40 KB, I= 0,5 
MA, speMH r..13MepeHHS1 - 5 Mr..1H. lfacTb cneKTpa B IIIHTepsane 3Heprni1 XPIIl OT 11 AO . 
20 K38 Ha pr..1CYHKe He nOKa3aHa. . . 

PCI>A ·c Pill - cneKTp TO~ >Ke npo6bl (Ho o6pa3eu, c 6ont>woi1 nosepxHoCTHO~ 
nflOTHOCTbiO), aKrnBHOCTb 109Cd = 15 MKI.1, BpeMS11113MepeHr..1H- 5 MIIIH. 

PCbA c ns - cneKTp TOro >Ke o6pa3U,a, 'iTO 1.1 B CflY'Iae PT. 
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P~c. 2. faMMa-cneKTp o6pa3'-'a nbAa. (ero peHrreHoBcK~H cneKTp noKa3aH AIIR 
cnY'faR Pct>A c P~ Ha p~c. 1 ). CneKTp ~3MepeH '!epe3 21 cyr~ nocne aKT~Ba'-'~~ 
noTOKOM rennoBbiX HeHTPOHOB 1012 H·CM2·c·1 B Te'leH~e-1 cyroK. BpeMR ~3MepeH~R 
• 20 M~H. . 
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4. Kp~Bble 3aB~C~Mocrn nopora o6HapY>KeH~SJ OT Z AfiSJ Pct>A c Pill ~ PT np~ 
~~~~n~'lHbiX · ycnOB~SIX B036y)I(Jl.eH~SI ~ ~3MepeH~SJ: 

1. Tlo13 ... =300 C, 109Cd = 10 MK~. 
2. Tlo13 ... =600 C, 109Cd = 10 MK~. 
3. T lo13M.=600 C, 109Cd = 15 MK~. 
4. Tlo13.,.=100 c, U = 25 KB,I = 0,3-1 t.'IA 
5. TM3 ... = 100 c, U = 40 KB, I= 0,1-0,7 MA 
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P~c. 5. 3Kcnep~MeHTanbHble COOTHOWeH~SI Me)I(Ay KOn~~eCTBaM~. onpeAensaeMbiX 
3neMeHTOB ~ OTHOC~TenbHbiM~ CTan1Cn1'leC~M~ norpeWHOCnlM~ ~X onpeAeneH~SI 
s Pct>A c PT, B Pet> A c Pill ~ s HM. JlaHHble, nonY-teHHble c' noMoi.ubiO Pet> A, 

- OTHOCSJTCSJ K ~3MepeH~SJM B ycnos~sax •ToHKoron . enoS! •. JlsoHHble WTP~XOBble 
KP~Bble AJISI Kan~SI ~ Kanbi.U-1SI nOKa3biB310T CMei.ueH~e rpa<J>~Ka np~ -~3MeHeH~~ 
ycnoB~H ~3MepeH~sa (HanpSDKeH~sa ~ TOKa H.a Tpy6Ke) B Pct>A c PT,a ABe WTp~x
nyHKrnPHble KP~Bble B Cny'!ae CB~HUa COOTBeTCTByiQT ~3MepeH~SIM Afi~TenbHOCTbiO 
s 5 ~ 10 M~H np~ nposeAeH~~ Pct>A c Pill. · · · - · 
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P~c. 6. To )((e, ·.'iTO ·~ Hi:( p1r1c. 5, HO AaHHble;' nonY'JeHHble c noMOll.lbiO· Pct>A, 
OTHOCSITCSI K lr13MepeH~SIM B ycnOBir1SIX HaCblu..teHHOro enoS!. Pe3ynbTaTbl nonY'JElHbl 

, np~· aHMir13e CTaHAapTHbiX o6pa3U,OB npo6. BOAbl lr1 rpyHTa. 
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Wi'p~xnyHKT~PHble KPir1Bble - pe3ynbTaTbl, nonY':feHHble s Pct>A c Pill c 
~r~cnonb3oBaHir1eM PaAir10aKTir1BHbiX lr1CTO'iHir1KOB 109Cd aKTir1BHOCTbiO 15 11 8 MKir1 B 

Te'ieHirle 5 Mlr1H (KPir1Bble 1 lr1 2) lr1 10 M~H (Kplr1Bble 3 lr1 4). 
WTPir1XOBbiMir1 KPir1Bb1Mir1 5 nOKa3aHbl pe3ynbTaTbl Pct>A c PT np~r~ V=40-45 KB lr1 

I =. 0,03-0,05 MA, a B cnY'Jae Kam1SI KPir1BaSI 6 cooTBeTCTByeT 1.13MepeHir1RM np1r1 V = 
30 KB. 

AaHHble HAA npeACTaeneHbl cnnowHbiMir1 nlr1Hir1SIMir1 7 1r1 8 - lr13MepeHir1SI 'iepe3 8 
lr1 20 CYTOK nocne aKT!r1BaU,Ir11r1 o6pa3U,OB nOTOKOM TennOBbiX HeHTpOHOB 
5 X 1013 H • CM-2 · c-1• 
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pacno11o:lKeHbl a At.1ana3oHe 3Hepmi1, He pert.1cTpt.1pyeMbJX AeTeKTopaMI-1 11111-1 
nonaAaJOI1.lt.1X a o611acTb KOMnToHoacKoro pacce~HI-1~ nepawmoro t.1311)"leHt.1~ Ha 
o6pa3ue. K TaKt.1M 311eMeHTaM oTHoc~Tc~ Na, Sc, Co, As, Mo, Cd, Ag, Cs, Sb, Sm, 
Hf, Ta, Au, Hg t.1 AP· LJacTb 1-13 yKa3aHHbiX 311eMeHTOB Bb1Ae11~eTc~ Ha cneKTpe 
A011fO)Kt.1BYI1.lt.1X HYKnt.1AOB (CM. pt.1C. 2). 

Ha pt.1c. 3 npeACTaB11eHo pacnpeAe11eHt.1e P~Aa 311eMeHTOB a roAOBbJX 
oTnD:lKCHt.1~X 11bAa, onpeAe11eHHbiX He MeHee, 'leM ABYMSl_ MeTOAaMt-1. rDAOBble 
t.13MeHeHt.1~ KOHUeHTpaUt.1i1 311CMCHTOB OTpa:lKaJOT ' t.1X aapt.1aUt.1t.1 B BbJnaBWt.1X 
ocaAKax, a TaK:lKe a aTMDc¢epe. Ha611JOAaeTc~ KDppe11~Ut.1~ Me:lKAY 
pacnpeAe11eHt.1eM pa3HbiX 311eMeHTOB a npeAe11ax OAHoro MecTa npD6DoT6opa, 'lTD 
MO:lKeT 6b1Tb CB~3aHO C D611.lt.1M t.1C!D'lHt.1KOM.t.1X nOCTYn11eHt.1~ B aTMDC¢epy, B 
'laCTHOCTI-1, 11t.1TOreHHbiM 1-1111-1 TCXHOreHHbiM. 

0THOCt.1Te11bHble t.13MeHeHt.1~ KOHUeHTpa~t.1i1 .311eMeHTOB BO apeMeHI-1, 
DnpeAe11eHHbiX pa3nL1'lHbiMt.1 MeTDAaMI-1, ADCTaTD'lHO XOPDWD CDBnaAaJOT APYf C 
APYfOM. 0AHaKD TO'lHOCTb AaHHbJX npt-1 3TOM MD:lKeT DT11t.1'laTbCSI t.13-3a 
CTaTt.1CTt.1'lCCKt.1X norpeWHDCTei1 t.13MepeHt.1~ t.1 pa3nL1'lHbiX nDpOroB D6HapY:lKCHI-1SI 
[9]. 

Ha p1-1c. 4 npt.1BeAeHbl KPt.1Bble 3aBt.1Cii1MDCTt.1 nopDra o6HapY:lKeHt.1SI DT Z 
311eMeHTa AnSI pa311t.1'lH!>IX MeTOAOB'PCbA. . 

11!3 npeACTaB11CHHbiX pe3y11bTaTDB C11eAyeT, 'HO COBMeCTHOe t.1Cn011b3DBaHt.1e 
paCCMDTpeHHbiX ¢1-13t.1'leCKt.1X MeTOAOB aHa11t.13a n03B011SieT DnpeAe11SITb AD 40 
Xl-1Ml-1'leCKt.1X 311eMeHTOB B 1!1CC11eAyeMbiX o6pa3UaX 11bAa. 

8D3MD:lKHOCTb Bb16'paTb Hat.16011ee nDAXOAS111.lt.1i1 MeTOA aHa11t.13a AnSI 
onpeAe11eHt.1SI PSIAa 311eMeHTOB noKa3aHa ua pt.1c. 5, 6, rAe npeACTaB11eHbl 
3aBt.1Ct.1MDCTt.1 norpeWilDCTe£1 B onpeAe11ellt.1t.1 COAep:lKaHI-1~ 311eMeHTOB B o6pa3Uax 
OT KOm-i'leCTBa onpeAC11SleMOfD 311eMeHTa An~ pa311t.1'lllbiX MCTOADB aHa11t.13a. 3Tt.1 
3aBI1CV1MDCTI1 MDryT HCCK011bKO CMell.laTbCSl npl-1 _t.13MCHCHt.111 apeMCHI-1 3KCn03t.1U11V1, 
1-11111, HanpHMep, HanpSI:lKCHt.1Sl t.1 .TOKa Ha peHTrCHDBCKOiiJ Tpy6Ke npl-1 npoaeAeHI1t.1 
PC!>A c PT, a B c11y'lae HAA c lt13MeHeHt.1eM apeMeHI-1 BbiACP:lKKI-1 11 o611)"leHt.1S1 
o6pa3UOB npt-1 HCt.13MeHHbiX Be11vt'li1HaX HOTOKa HeiiiTpOHOB t.1 BpeMeHt-1 t.13MepeHt.1SI. 
Be11t.1'lt.1Ha B03MD:lKHDro cMell.leHt.1SI An~ pa3HbJX yc11Dat.1i1 t.13MepeHt.1SI noKa3aHa Ha 
p1-1c. 5 1-1 6 •• HecMDTP~ Ha ao3MO)!(HbJe t.13MeHeHt.1~, npeACTaB11eHHbJe rpa¢t.1Kt.1 
oTpa)KaJOT coDTHoweHt.1e Me)I(Ay · 3Kcnepl-1MeHTanbHbJMI1 B03MO:lKHDCT~Mvt 
paccMaTpt.1aaeMbiX.MeTOADB aHa11t.13a, 'lTOY:lKe 'laCTt.1'lHO paCCMDTpeHO B (10]. 

0TMeTt.1M, 'lTD At.1ana30Hbl coAep>KaHt.1SI 311eMellTDB '(eM. p11c. 5, 6) 
onpeAe11SI11t.1Cb 11X pea11bHbiM COAep:lKaHt.1eM B CTaHAaPTHbiX 11 3K0110ft.1'leCKt.1X 
o6pa3uax. IIIHTepaa11 npt.1BeAeHHbiX nDrpewHDCTeiil orpaHI1'leH caepxy 60%. lllcxoASI 
1.13 XapaKTepa rpa¢vtKOB, Bt.1AHD, 'lTD DHI1 MDryT 6bJTb 3KCTpanD11t.1pOBBHbl. C 
nDMDJl.lbJO TaKt.1X rpa¢.t.1KOB · MO)KHD Dpt.1eHTt.1POBO'lHO DnpeAe11SITb ae11t.1'lt.1HY 
CTBTt.1CTt.1'lCCKOiiJ nDrpeWHOCTI-1 113MepeHt.1Sl AnSI Q>t.1KCt.1POBaHHOro COAep)KBHI1SI 
311eMeHTa B o6pa3Ue AnSI KaKDfD-111-160 MeTOAB, Bbl6t.1paTb Hat.16011ee nOAXO~Il.lt.1i1 t.1 
onpeAe11SITb Macey npo6bl AnSI aHa11t.13a, t.1CXD~ 113 Tpe6yeMoi1 nDrpewHoCTI-1 
DnpeAe11eHt.1SI. · · 

npaKTt.1'lecKDe npt.1MeHeHt.1e rpa¢1-1KDB Bt.1AHD 1-13 c11eAYJOI1.lero npt.1Mepa. TaK, 
np~1 YC11DBt.111 onpeAe11eHt.1SI1 MKr Ut.1HKa c nDrpewHoCTbJO He 6D11ee 10% (eM. p1-1c. 

6) c11eAyeT BbJ6paTb An~ aHa11113a PC!> A c PT, TaK KaK PC!>A c Pill ABeT norpewHDCTb 
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OK0110 15%, a HAA B npeAe11ax 15-20%. C Apyroi1 CTOPOHbl, Hanpt.1Mep, 
onpeAe11eHt.1e xpDMa, KD6anbTa 1-1 6pDMa 11)"1We ·ocYJ1.leCTB11SITb c nDMOil.lbJO HAA. 

1113 · srnx · rpa¢t.1KOB onpeAe11~eTcSI npeAno11araeMbliil npeAe11 o6HapY:lKeHt.1~ 
311eMeHTa TeM 1-1111-1 t.1Hb1M MeTOADM aHa11t.13a. 0H paaeH KD11lo1'leCTBY 311eMeHTa, 
CODTBeTCTBYJOil.leMy 30% YPOBHIO CTaTt.1CTt.1'leCKOi1 norpeWHDCTI-1 113MepeHt.11'1. npl-1 
3TDM Y'lt.1TbJaaeTc~. 'lTD Ari~ nD11)"leHt.1Sl AOBept.1Te11bHoiil aepmnHDcrn 0,95 aent.1'lt.1Ha 
nDrpewHocrn AD11:lKHa 6b1Tb YTPDeHa. 

3aKnJO'leHJ.1e 

npt.1BeAeHbl pe3yllbTaTbl PC!>A 11 HAA 11bAa 1-13 11eAHI1KOB naMt.1po-AnaiilcKoiiJ 
ropuDiil CI1CTeMbl. 

non)"leHHbli1 MaTep11a11 n03B011f!eT CAe11aTb · BbiBOA, 'lTD KOMn11eKCHOe 
t.1Cn011b3DBaHHe paCCMOTpeHHbiX $H311'leCKt.1X MeTOADB 311eMe.HTHOrO · · aHam13a 
o6pa3UOB 11bAa, CHera, BDAbl 1-1 APYn1X 06beKTOB, .npeACTaB11~1011.lHX HHTepec .AnSI 
3KDJ10n1H, n03B011SleT onpeAe11SlTb AD 40 3JleMeHTOB B npD6ax C BbiCOKOlA TO'lHOCTbiO 
B AOCTaTO'lHO WHPDKOM AHana3DHe KDHUeHTPaUHiiJ. . . 

rpa¢11KI.i 3aBI1CI1MOCTt.1 nDrpeWHOCTeiiJ B onpeAe11eHI111 COAep:lKaHHSl 311eMefiTOB 
B D6pa3UaX O'f KOJ1t.1'leCTBa onpeAe11fleMoro 311eMeHHl AnSI pa3nL1'lHbiX MeTOAOB 
BHaJ11-13a OTpa:lKaJOT COOTHOWeHt.1e Me)I(Ay t.1X 3KCnept.1MCHTaJ1bHb1Mt.1 B03MDlKHOCTSIMH. 

'Aampbr Bblpa:lKaJOT 611aroAaPHOCTb P.A. Ky11Mamay, s: · McaMaioay, M.· B. 
C!>poHTacbesoiil, B.M. Ha3apoay, A. C. · Cepe6p~Koay 3a noAAeP)!(KY 1-1 )"lacrne a 
pa6o'-re. · · .· · · · · · · 
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