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BBEAEHHE 

HaCTOR~aR pa60Ta nOCBR~eHa npOfineMe pa3pa6oTK~ ~ np~MeHCH~R 

AgepHo-¢~3~4eCK~X MeTogoB aHan~3a 3neMeHTHOrO COCTaBa Kpa CHOr 
¢oc¢opa - TeXH~4eC KOrO ~ B~COKO~ C TeneH~ 4~C T OT~ . nOnY4aeMOrO 
Ha pa3n~4H~X cTyneHAx TeXHOnOr~4eCKO~ 04~CTK~ B npo~ecce ero 
npO~3BOAcTBa. Pa60Ta npOBog~nacb B TeCHOM COTpygH~4ecTBe C Tex
HonoraM~, gnA KOTOp~X 3ag a4a ~ccnegoaaH~R e ro 4~CTOT~ ~MeeT 
nepBoCTeneHHoe 3Ha4eH~e. Heo6xOA~MOC Tb nO~CKOB HOB~X MeTogoB 
onpegeneH~R np~MeCH~X 3neMeHTOB B ¢oc¢ope CBR3aHa C TeM, 4 TO 
X~M~4ecK~M~ ~ X~M~Ko- cneKTpanbH~M~ MeTogaM~ He Bce r ga YAaeTCR 
nonY4~lb OAH03Ha4H~e pe3ynbTaT~ B c~ny ~X HeAOCTaT04Horo n pe
gena 06Hapy~eH~R. 

H3seCTHO, 4TO B nocneAHee BpeMR ~HTeHC~BHO pa3B~Ba~TcR Me 
TOA~ onpeAeneH~R aneMeH THoro COCTaaa Be~eCTB, OC HOB~Ba~~~eCA 

Ha AeTeKT~pOBa~u,,~ BTop~4Ho ro ~3nY4eH~R 06pa3YlOUl~MCR np~ 6 0 M
6apAII1pOBKe ~ccneAyeM~x 06pa3~OB nY4KOM 3neKTpOHOD, npOTOHoa, 
TR~en~x ~OHOB. 3T O 1I13nY4eHMe Mo~eT 6~Tb xapaKTep~CT~4CCK~M 

peHTrCllOBcKII1M ~3nY4eHlI1eM, ynpyro- 111 Hcynpyro- pacceRHHblMV1 4 ac
H1~aM~. ~3nY4eH~e~l, CBR3allHbiM c nepCXOAaMl-1 Ol!(e, npoAYKTaMV1 
RAepH~x peaK4~~ 111 T , A. 

3AeCb 1I13nara~TCR pe3ynb TaTbi onpeAeneHII1R KOH4eHTpa4~~ np~
MeCHblX aneMe HTOB B KpaCHQM <!>oc¢ope pa3n~4HO~ CTeneHII1 4111C TOTbl 
OAHII1M 1113 YKa3aHH~X MeTOAOB, OCHOBaHH~M Ha 1I13MepeH~1I1 xapaKTe
pll1Cl~4CCKoro peHTreHOBcxoro ~3ny4eHV1f1, o6pa3y~~erocR npll1 B03
fiY~AeHMII1 II1ccneAyeM~x 06pa340B nY4KOM npOTOHOB, YCKOPRCMblX Ha 
3neKTpOCTaTII14eCKOM YCKop ll1 Tene OHRH. PafiOTa npOBOAlI1naCb COBMeCT
HO C HHCT~TYTOM RAepHO~ ¢1I13111KII1 AH Ka 3 CCP. PaCCMOTpeHa B03MO~
IIOCTb II1 c nonb30BaHII1R Aayx APyrll1x Hepa3pywa~~x RAepHO-¢1I131114e
CKII1X MeTOAoa aHan~3a. K HII1M OTHOCRTCR : 

a/ HHCTPYMeHTanbHblR aKT~aa4~OHH~R aHan~3 C 06nY4eH~CM Ha 
peaKTope. 

6/ MeToA 3neMeHTHo r O aHanll13a , OCHoaaHH~~ Ha B036Y~AeH~~ 
II1ccneAyeM~x ~oc¢opoa ~3nY4eHlI1eM OT peHTreHoBcKoR Tpy6K~. ~3Me

peH~R, npoaeAeHH~e a 3TOM HanpaaneHII1~, nOKa3anll1, "ITO oGa Me TO
Aa a 4aCTHOM cnY4ae ~ccncAoaall~R KOH4elITpa4111111 npll1MeCHblX 3J1e
MeHTOB a ¢oc¢ope yCTyna~1 no 4yacTBIHenbHOCTl1 MCTOAY, nplIIllRTOMY 
B Hac TOR~e~ pa60Te, "ITO oc06cmlO Ol1\YT ~M~ np~ ~ccl1eAOBaHII1RX ~OC

¢opa nOBblweHHOH 4~CTOT~. 
He OCTaHaan"lBaRCb Ha onV1CaHIIIII1 MCTOAII1KII1 3 TII1 X 1I13MepeHII1i1 ~ He 

np~BOAR 4111cneHHbiX pe3YJ1bTaTOB, AaAJ.1~1 n~Wb nepe4eHb OCHOaHblX 
npll14l11H, npIl1BOAR~~X K nOHII1~eHHOR 4~~TenbHOCt~, On~eneHII1R 
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3neMeHTHoro COCTaBa YKa3aHH~M~ MeTOAaM~. OCHOBHaR TPYAHOCTb, 
MeWa~~aR ycneWHOMY npOBeAeH~~ ~HCTpYMeHTanbHOrO He~TpOHHO-aK
T ~ Ba4~OHHOrO aHan~3a ¢oc¢opa Ha peaKTOpe, CBR3aHa C aKT ~ Ba4~ e ~ 

He~TpOHaM~ CaMO~ MaTp~4~ I T.e. ¢oc¢opa / . B pe 3ynbTaTe (n. y )-pe
3 2 aK4~~ Ha RApa X ¢oc¢opa 06pa 3yp.TCR H30T o n p c nep~oAoM nony 

pacnaAa 14 AHe~. np~ ~ -pacnaAe 32p B np0 4e cce norno~eH~R 3neKT
POHOB Be~eCTBOM Ma Tp~ 4~ B03H~KaeT ~HTeHC~BHoe TOpM03Hoe ~3ny
4eH~e, KO Topoe H np~ BOA~T K 3Ha4~TenbHOMY YXYAweH~~ 4Y BCTB~

TenbHOCT~ Me ToAa. npHMe HeH ~e B 3TOM cnY4ae ¢~nbTpOB, ocna6nR~ 

~~X TOPM03HO~ ¢OH, He pewaeT npo6neM~, TaK KaK HapRAY C ocna6
ne HHeM ¢oHa npo~cxoA~T ~ ocna6neH~e a Han~T~4eCK~X n~HH~, 4TO 
Ta Kme nOHHmaeT 4YBcTB~TenbHocTb MeToAa. 

HeTOA, oCHO BaHH~~ Ha B036ymAeHH~ ¢oc¢opa peHTreHoscKHM ~3
nY4eHHeM OT peHTreHo Bc KHX TPy6o K, 06 n aAaeT MeHbwe~ 4 YSCTS~

TenbHOCTb~ ~ T04HOCTb~ ~3-3a norpewHocTe~, CBR3aHHbiX C MOHHT O
p~poBaHHeM nepB~4Horo H3nY4 eHHR , ~ 3 rOTOBneH~R cTaHAa pToB, no 
B~weHHoro ¢OHa , 4TO S KOHe4HOM HTo r e ~ AenaeT 3TOT Me ToA Ha 
nopRAoK Me Hee 4yscTs~TenbH~M, 4eM Me TOA, OCHosaHH~~ Ha npOTOH
HOM 8036ymAeH~H , rAe onpe AeneH He KOH 4 eHTpa4~~ np~MecH~x 3ne
MeHTOB Ha y posHe 1n 6 r/r snonHe S0 3MONHO. 

2. 	 3nEMEHTH~A AHAnH3 05PA3UOB $OC¢OPA 

nPH B035Y*~EHHH XAPAKTEPHCTH4ECKOfO 

PEHTfEHOBCKOfO H3nY4EHHR nY4KOM npOTOHOB 


CxeMa on~Ta no onpeAeneH~~ KOH4eHTpa4~H np~MeCH~X 3neMeHTOB 
S ¢oc¢ope npeACTasneHa Ha p~c. 1. nY40K npOTOHOB OT YCKop~TenR, 

npo~AR Y4aCTOK ~OHonpOBOAa ~ C~CTeMY Konn~MaTopOB, nonaAaeT 
B KaMepy AnR ~ccneAosaH~~, S 4eHTpe KOTOpO~ pacnonaraeTCR ~c

cneAyeMaR M~weHb ¢oc¢opa. M~weHb ~ 30nHpOBaHa OT Kopnyca ~ np~

coeA~HReTCR K ~HTerpa TOpy TO Ka . AnR ~CKn~4eH~R OW~60K, CSR3aH
H~X C ~3 Me peHHeM TOKa nY4Ka, MHwe Hb oK pymeHa 3KpaHOM, Ha KOTO
p~~ nOAaeTCR OTp~4aTenb Hoe HanpRNeH~e -600 B. H3MepeH~e xapa K
Tep~CTH4eCKo ro peHTreHoe CKoro ~3nY 4eH~R OT ~ccneAyeM~x M~weHe~ 
nposOA~nOCb Si(Li)-AeTeKTopoM, YCTaHOBneHH~M SHe BaK YYMHo ro 
o6beMa KaMep~ nOA y r noM 90° no OT Howe H~~ K naAa~~eMY nY 4 KY . 
PaCCTORH ~ e OT 4eHTpa MHweH~ AO Ae TeKTopa - 5 0 MM . AnR o6ecne 4e
H ~R B~xoAa pe HTr eHoBc Koro ~3ny4e H~R B YKa3 a HHOM HanpaBneH~~ 
S KaMe pe HMe e TCR oTsepC T ~e, nepeKp~Ba eMoe nneHKo~ MeTaIln~3~ po

s a HHoro Ma ~n apa T on~~ HO~ 2 5 MKM . MMnynb c~ OT Ae Te KT opa 4epe3 
n peAyc .1n~ T e Il b ~ Y C~IlV1 T e il b Hanpa SilRIl I-1C b Ha 3BM MERA- 60 AIlR no
c IleAy~~e~ I-1X 3 a n~c~ ~ o6pa6oT K~. 6IlOK- cxeMa 3neKTpOHHO~ on na
paTy pbl B KJ1~4aeT Ta Kl1(e C4 e T4 ~K "m~ Boro e peMeHH" , KOTOPbl~ CYMMH
pye T Mep TBoe BpeMR KT HpoBaH~R S npeAYCHIlHT e ne, yC~IlHTC IleAeTe

H KOA~ poB~HKe ~3MepH T eIl b Horo MOAYIlR 3 BM }ERA- 60 H B~/F'lC l " »IH BOe 
BpeMR " C4e Ta Ha CBeTOBoe Ta6Ilo 3To r o n PH6 opa. 3 HCprI'T,I1.'ICCKOe 
pa3 peweH He cneKT pOMe Tpa, H3MepeHHoe Ha IlHHHH 6,11 K3B ,', Co. CO
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cT a BIlReT 220 3 B. nOAPo6Hoe ~3nomeH~e np~MeHR e Mo~ MeTOA~K~ AaH O 
S pa6oT e ' ! ' , 

KO H4eH Tpa 4~R ~c c ne~yeMoro 3neMeHT a ce o npeAenRnaCb no ~3Mepe
H~~ HHTerpa n bHo~ HHTeHC~BHOC T~ xapaKTep~ C T~4eCKoro peHTre HoBCrO
ro ~3nY4 e H~R {YJ ,s l.l - n~H~~ s -cep~~ 3Toro 3JleMeHTa . CSFl3bY j ,s 
C ('1' onpeAe nFle TCFI ypa B HeH~e l'\ S~Aa 

l' c () s li 

It r I' 1 ' . c.;- <"0 
I' ~ 

'r,;;rrL 
I (1 J' , I EI X» e el x. /1/11, 

o 
i '.' r Ae "I ~ I r.{X)) - ce4 e H~e BblxoAa xapa KTep~c T ~ 4 ecKoro peHTreHoBc Ko

ro ~3nY 4eH"'FI 1 - n~H01~ 3neMeHTa r. B03UY)f(AaeMOro npoToHa M01 C 3 Hep 
rl'l"'~ E ; ,,- rny6~Ha H3IlY4a~erO CIIOR B r /cM~; R - MaKCHMallbHbI.:1 
npouer npu 1OHOB S M~WCI\~; /' , - Ma CCOBbII:; K03flJ¢1-14~eHT ocna6IleH~R 
peHTrE'HUBeKOro ~3IlY4CII01R .J ':'nHHHH OT 3IlCMCHTa P 3neMeHTaMH, BXO
AFlUIHMV B cee Tas MI1WCfl O1 1013McpFleTcR B e M 2/ r / ; 

1'1 
~ / ,1 

I 

r,I, 
r IlC 11.1 - K03$mI14~eH 1 DC nallIlCItIo1F\ J -1H1H:1H I :H1e~I(;>11T a 3J1CM(!H',O,... i, 
9XOAR~"'M B COCT~B MHwrHM e onpeAeneHHO~ KOHueHTpa~01e~ e Ii 

" IJ - yr fl~' I',<:' "'AY 1I0pi lanb.:1 x oGnY'-l,1cl~ot:1 noaep \HOCTI-1 H H,)npaBneHl-1eM 

~a~~~xn~~K:~:c~~~e~l ~p~~~~~ ~::~~~~:H~~;C~~:P~:~:~R~a~T:4Ar n: 
'I~CIlO AuoraAPo H aTUMHU~ Bee 3)~MeHTa COOTB CTC TBeHHO. KaK OHAHO, 
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onpeAeneH~e cf ~3 ypaBHeH~R III Bec~a 3a TPYAHeHo, nOCKonb KY 
n OA ~HTerpanOM HaxoARTCR Ben~ 4~ H bI !l j ,a (E( x», KOT opble ca M~ 3a 
B~CRT OT onpeAenReMo ro 3neMeHT Horo COCT aBa MaTp~~ bI. n03TOMY 
peweH~ e ypaBHeH~A B03MO~HO MeTOAoM nocn eAOBaTenbHblX n p~6n~~eH~~ 

C ~cnonb30BaH~eM 60nbworo 4~cna ~Tepa~~ ~. AnA Hawer o c nY 4 a A, 
KorAa MaTp~~a MMwe H~ COCTO~T ~3 OAHO~ KOM nO He HTbI I~oc$opa/, 

~ KOH~eHTpa ~ l-\~ np~ Mec Hblx 3neMe HTOB He npeBblwalOT - 1%, npoBeAe
H~e pac4eTa HeC Konb KO yn po~aeTcR. 

B 3TOM cnY4 a e npaKT~4ecK~ oTnaAae T Heo6xOA~MOCTb Y4 eTa no
rno~eH~R peHTr e HoBcKoro ~3nY4 eH~A B np~MecHbix 3ne Me HT a x MaT p~

~bI, ~ nOA ~HTerpanOM III OCTalOTCR Ben~4~ HbI, 3aB~CR~~ e OT OC HOB
Horo COCTaBa MaTp~~bl. npeAcTaBnR A ypaBHeH~e I II B B~Ae 

E -lle E 0066 _ 

M MH £ j co s 1/1
y£ CfLnD ( I a (E(x»e <h (E ) •••• /2 1

),6 At Ej=E J,S I 
j 

o 

ero peweH~e OTHOC~TenbHO C BOA~M K C YMM~ pOBaH~IO Ben~4~ H, Ha e C 
XOAR~~XCR nOA 3HaKOM CYMMbI no 6eCKOH e 4H O 60nbwOMY 4~cny oTpe3
KOB dx 3aB~Cfl~~X OT E . 

Ta~afl 3aAa4a Anfl cnY4afl (J = ¢ = 45° pe weHa B pa60Te /2/ 
, rAe 

BBOA~TCR 3Ha4eH~ e S o . ~MelO~ee cneAylO~ee aHan~TN4eCKoe Bblpa~eH~e: 

i=N -l 1
SO I exp(-llx(E )J---[ u (E ) III rut -1+6xP(-Il6.x 1) 1+ 

1=0 1 1l26.x 1 1 
1 

+ a (E 1 - 6.E) 11 - (1- Il 6. Xl ) exp ( - Il rut1) I] 

C Y4eTOM 3Toro 0603 Ha4eH~A ypa BHeH~e 21 np~H~MaeT B~A 

£ L y . = c£ -0- D ( SO 12al
J,S At 

pewafl KOTopoe OTHOC~TenbHO Ce,nOnY4aeM ~C KOMYIO KOH~eHTpa4~1O. 

AnA npOBeAeH~A paC4eTOB Heo6xoA~MO T a6yn~poBaTb 3Ha4eH~fl cneAYIO
II\~X Ben~4 ~H : a ·r(E ) 'Il,( . n , L . Ae .x(E},n,~xi l1yf .ea J, s 

Ben~4~Ha Y. s onpeAenfleTc A no ~3MeHe H I1IO nnoli\ aA~ n l1Ka 3Hep
J, 

reT~4eCKoro cneKTpa peHTreHoBcKo ro ~ 3 nY4eHI-\ A AnA J -n~H~~ S 

cep~~ ~ccneAyeMoro 06 pa3~ a . 3T a Ben~4~Ha onpeAenA eTCR C nOMo~blO 

3BM PDP 11/70 no npo rpaMMe "Activ" /3/, pa3pa6oTa HHo~ B OHfH1. 
np~ npoBeAeH~~ pac4eTa B nporpa MMY BBoA~nNc b: 

al aHanNT~4eCKaR $opMa nNKa, onpeAenReMa R ~3 3K c n ep~MeH Ta nb

HbiX cneKTpoB peH Tr eHO BcKo ro ~3nY4eH~R, 
61 3Kcnep~MeHTanbHbI~ cneKTp peHTr e HOBC Koro N3nY4eH~A. 
BI BenN4N Ha ~oHa, KOTO Pbl ~ B nporpaMMe annpOKc~M~pyeTc R nonN 

HOMOM D -cTeneH~, rAe D Mo~eT npNHNMaTb 3Ha4eHNR 1.2,3, 
r I KanN6poB04Hbie Aa HHbie "3Hepr~R - Ka Han" , 
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AI 3$$e KTNB HoCTb per~cT pa~ ~~ peHTreHo BcKoro ~3ny4eH ~R AeT e K-
TOpOM. 

B pe3yn bTaTe pac 4 eTa nporpaMMa BblAaeT cneAylO~Ne Aa HHble : 
al nnOll\aAb n~Ka ~ OW~6KY ee onpeAeneH~R, 
61 nono~eH~e n NKa Ha 3H e preT ~4ecKo~ WKane , 
BI n pO BOA~T HOPM~POBKY onpeAenR eMo~ nno~ aA~ n~K O B B COOT

BeTCT BNN C 3~~eKT~BHoC Tb lO pe r ~C Tpa~~ N ( AnR peHTreHOBCKoro ~3
nY4 eH~R A aHHo~ 3He pr ~ ~ . OKoH4 aTenbHaR ~AeHT~$~Ka~~R n~KOB B co
OTBeT CT BNN C OTHowe H~ eM NX BepORT HOCT~ nepeXOAa ~ nocneAYIO~ee 

Bbl 4 Ncne HN e KOH 4 eH Tpa4~ ~ npNMeCHbi X 3neMeHTOB npOBOANTCR nYTeM 
AononH~TenbHblX Bbl4~cneHN~ no $opMy ne 12/. 

4~cno 4acT~4 np' n aAalO~N X Ha MNweHb, onpeAenRnOCb no ~3Mepe
HNIO TOKa nY 4Ka, naAalOlI\erO Ha Hee, NHTerpaTopOM TOKa. no rpew -
HOCTb ~3MepeH~iIi He npeBblwan a - 1,5%. BenN4N Hbi aP. , IJ. C 4 ~T bIB an~ Cb 
~3 Ta6nN~. nOAP06Hoe on~caHNe MeTOANK~ ~x cocT~ ~neH~R npeACTaB
neHO B pa60Tax ' 1. 4, 5'. 3IP<PeKTNBHOCTb perVlcTpa~~~ peHTr eHo BCKo r o 
~3nY4eH~R AaHH oili 3Hcpr~~ Si(Li)-AeTeKTopOM o npeAenRna cb no ~3Me

peH~1O BblxOAa xa paKTepNcTV14ecKoro pe HTreHOBcKoro ~3ny4eH~R OT 
cTaHAapTHblX M~weHe~ ~ CTaHAapTHblx ~CT04H~KOB ocr\l1 (24 1 Am, 57 Co) , 
3HeprNR peHTreHOBCKo ro ~3ny4eH~R KOTOPblX nepeKpblBa na ~HTepBan 
~ccneAyeMblx 3Hepl-~fl 11,4';'30 K3B/ . 

B Ta6n~~e 1 np~BeAeHbI pe3ynb Ta Tbi onpeAeneHNR 3neMeHTHoro 
COCTaBa HeKOTopblX MapOK KpaC Ho r o $oc$opa pa3nN4H oili CTeneH~ 

4~CTOT~, paCC4~Ta HHble no npNBeAeHHo~ B~we MeTOANKe. \I1 3MepeH Ne 
Ka*Aoro 06pa3~a np OBOANn OCb B Te4eH~e 1-2 4 npN 3 Hep rN ~ npOTO 
HOB 2 M3B N TOKe ny4Ka 15.;.2 0 HA. np ~ npOBeAeHN~ ~3MepeHN~ np~

HRTa cneAy~~aA MeTOANKa nOArOTO BKN np 06. AHanN3NpyeMbI ~ ~oc$op 

CMeWNBanCR B N3BeCTHO~ KOH~eHTpa~NN IB HaweM c ny4 ae 13,8%1 co 
c neKTpanbHO-4~ CTbIM rpa$~ToM N T~ a TenbH O B Te4eH~e 1,5..,.2 4 pa c 
T~panCR B araTOBO~ cTynKe. n o nY4eHHaR CMe Cb 3aTeM np eCCO Ba naCb 
B B~Ae Ta6neToK TOnll\~HOili 2 MM nOA AaBneHNeM 30 T/cM2. Ao6a BKa 
cneK Tpan bH O-4NCTo r o rpa$~Ta He06xoA~Ma AnR C03AaHN R npoBoA~MO
CTN $oc$opa, ~ CKnlO4alOlI\ e r O HaKonneH~e Ha HeM 3apRAa np~ 60M6a p
A~poBKe 3TO ili MNweHN nY 4KoM YCKopeHHblx npoToHoB. OTCYTcTB~e npo 
BOANMOC TN npNBoA~T K pe3K oMY YBenN4e HN IO $oHa pe HT r eHoBcKo r o ~3

nyyeHNR, 4TO cy~ecTBeHHo YXYAwae T n peAen 06Hapy~eH~R np~MecH~x 

3neMeHTOB. 
CpeAHRR KBaApaT N4 HaR OW~6K~ onpeAeneH~R KOH ~ e H T p a~N~ np~Mec

HblX 3nel~eHTOB B $oc$ope COCTaBnReT 20%. OHa onpeAenRnaCb Ha 
OCHOBaH~~ CYMMap HO~ o~eHKN norpewHOCTe~, BXOARII\~X B $o pMyny 12/ . 
Ben~ 4 ~Ha 3T~X OW~6 0 K COCTaBnRna: 

al OWN6KY B onpeAe n e HNN nnOli\aA N nVlKa 3 HepreTN4e CKo r o c neKTpa 
peH TreH OBCKo r o N3ny yeHNR : - 1';' 5~ . 

61 OW~6KY B o npe Ae n e HNN 3¢¢eKT HBHoC TN: · 5 .;.7%. 
rl OWN6 KY B onpeAeneH~~ Be nN4N HbI Sp I $- na 12all, B KOTOPY~ 

BXOAA T no r peWHOCT~ B onpeAeneH~N /1 , X , ~x , aP. .. 15%. 
J,8 

~ 3 Ta6nN~bI BNAHO, 4TO 06pa3 ~bI, NMClOli\Ne pa3n~4Hy~ CTeneHb Y~C-

TOTbl, pa3nN4alOTCR AOC TaT04 HO 4 e TK O flO cOAep*aHNIO 3neMe HTOB·· 
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MeCH~M 3ne MeHTaM Fe, Ni , As. AnR ~oc~opa nOBwweHHo~ 4HC TOT~ 

IKpHBaA 01 KOHueHTpaUHH Fe H As 3Ha4HTenbHO MeHbwe, a np~MC 

ce~ Ni, Zn npaKTH4eCKH HeT. nHHHH XPl-1 60nee TA*en~x, 4e M As , 
3ne Me HTOB. B HccneAY€M~X ~oc~opax He Ha6n~Aan~cb . An A 3TH X 
3ne M€H TOB np~BeAeHa oueHKa npegena ~x o6Hapy*eHHA. OHa n u Ka3a 
na, 4TO npeAen o6Hapy*eH~A TaKHX 3neM€HTOB, Ka K CTPOH~ H~ , MQ
nH6AeH, cepe6po. onOBO HaxoAHTCA Ha ypoBHe 10-4 BeC OBWX n po
UeHTO B . 

3aKn~4eHHe 0 npaBHnbHocTH nony4eHH~x pesynbTaToB AaHo Ha oc 
HOBaHHH KOHTponbH~x H3MepeHH~ 3neMeHTHoro COCTaBa pR g a B03AYWHO
cyx~x CTaHAapT08 IC n-2, CHC-2, CBT-13/, H3rOTOBne HHWX B COOT
BeTCTB~H C rOCT 14263 H BHeceHH~X B rOCYAapc TBeHHw~ pe e CTp Me p 
H H3Mep~ TenbHWX np~6opoB. ~3MepeHHA npoBogHnHcb Ha To nC TWX 06
pa3u a x . H3rOTOBneHHWX Me TOAOM, npHMeHReM~M npH H3rOT OBne HMM 
MHweH e~ Kpa CHoro ~oc~opa . B Ta6n.2 npHBeAeHW pe3 ynb Ta Tw M3Me 
pe HHA 3n € Me HTHO ro COCTa8a 3THX cTaHgapTOB ~ ~ x nacn op THwe AaH 
t"lbtC . B nocneAHe~ Kon OHKe Ta6nHUb' np~BeAeHa B enH4 ~I-t a (), xa p aK
Tc pM 3ytOl' la R npo ue HTHoe paCXDlKAeHHe pe3ynb TaTo 8 Haw~x ~3 Me peHH~ 

(C ) C nacnopTHWM~ gaHH~M~ (C3T a n)' KaK BHgHO H3 Ta6nHU~, gn~ 
H3M

6on bw~Hc TBa Ha6n~gaeMwx 3ne MeHT oe peaynbT aTbl B npegenax oWH6oK 
cornac y~T cH Me~AY co6o~. ~Me~~HecH AnH HeKOTopblX 3neMeHTOB pac
xO~AeHHH , npee~wa~~He OW~6KY MeToAoB, Tpe6Y~T AononHHTenbHo~ 
npoee p K~ C npHBne4eHHeM opraHHsauH~ , Y4acTBoBaBwH x B nacnop
THsa u HH YKasaH Hwx cTaHgapToB. Ta KaH B3 a~MH aH npoBepKa 6wna 6w 
BeC bMa none s Ho~ gnH B ~fl CH eH~H npH4HH pacxo~AeHHR , TeM 6onee, 
4TO nacnop TH~e AaHH~e An~ ogHor o HnH HeCKonbKHX 3neMeHTOB nony
4anHCb pa anH4HwMH MeT o g aMH, H ~MeeTCH onpegeneHHaA BepoATHoCTb 
nOfl Bne HHR He Y4H Tw BaeMwx oWH6 oK npH ~x nacnopTH3a 4HH . B Hawe~ 
pa60Te 3TH onpeAe ne HHA gnH Bcex 3neMeHTOB, eXOAfl~HX B COCTa e 
CTaHAa pTa, eeAYTCR ogHoBpeMeHHO OgH HM MeTogoM, H TPYAHO,B CBfl3H 
C 3THM, ogHoa Ha4HO 06bACHHTb, n04eMY pe3ynbTaTw Anfl 0AH HX 3ne
MeHTOB cornaCY~TCfl C 3TanOHHWMH, a AnA HeKoTopwX ~3 HH X - HeT . 

ABTOP~ B~pa~a~T rny60KY~ 6naroAapHocTb B. B . CoKonbcKoMY 

H A. A . OpnoBo~ 3a BHHMaHHe H nOMo~b B pa6oTe. 
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