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MpeanaraeTca KPUTERKWA ONA OUEHKM NDABWNEHOCTH ANEMEHTHOD BHANWIA MUHEPANLHLY NPOE.
KpuTepuit y4MTRIBAET NPUHLMNUANLHLIE NONOXEHHMA CTEYECTEEHHLIX OTPACNEELIX PEKOMEMOALMA, 3
TAKKE, B OTNMYME OT Wenofsayemelx 8 MNporpamme MoBansHoro kaptuposanua [9] u Npodeccno-
HANLHOTO TECTUDOBAHUA recaHanvTUdeckiy nabopatopui [2] - BNHAHKE HEOOHOPOAHOCTH pacnpe-
OENEHWA 3NEMENTOE HA NOMPELWHOCTE MaMepeHni. Mo peaynsTaTam KOHTPOABHEIX AHANKWI0E CTaHnap-
THEX 0GpA3U0R MOYB W OOHHLX FPYHTOR (cepuk GSS 1 GSD, KMTaR) NoKasaHo, YTo aTOMHO-2MUCCUDH-
HEIA METOA C [YroBbiM BO3BYXABHUEN NO3BONALT NONYHATE OCTOBENHLIE AAHHLIE, COOTRETCTRYIOLLME
UENW BLIABNEHKA NDUPOOHBIX BEPWALMA MUWEDOANEMEHTOB B NOYAAX,

Kyaneyosa AnsBwna Meawoswa — xangmgar
PHIHKO-METEMATHYECKHX HAVK, CTAPWHA HayY-
Hbid coTpyanuk HFX CO PAH.

OfnacTs HAYYHBLIX WHTEDECOE: CNeKTDaMLHbIA
SBHANH3 FrEOXHMHYECKHX MPoG W KOHTPOAbL KaYe-
CTBa peaynsTaTos.

Asrop Sonee 160 nevarHsix paBor, B Wx yncne

3 moHorpadghun.

Japybuna Onbra Backnsesna - coTpyaHnk He-
cTuTyTa reoxummn CO PAH,

O6nacTs HayYHbIX WHTEPECOB: NOYBEOBEqEHWE,
AHATHTHYECKAN XWMWA 0OBENTOR ONpYNaIOLLeH
cpegsl.

Asrop 13 nyGnuxauymi.
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[ Ipu srmonmenim paansuisx reoximmeckx
MporpaMM JUTH OLEHKH KAYECTEA aHATHTHYECKHX
AAHHEIN H BO3MOMHOCTH CPARHEHHA 2J1EMEHTHOTD
COCTABA NPHPOAHLIX CPE/l PASHEIX PEFMOHOE Henh-
XOJAHMO MMETh OBOCHOBAHHBIE KPHTEPHH KOHTPONA
KavecTsa, COOTRETCTBYHIIAE PElnaeMoi annade.
[TpK 5TOM KOHTPONB KAYECTEA JOMKEH BEIOYAT
HAK OLEHKY NPaBHABHOCTH HOAYYAeMBIX DEayTh-
TATOB, TAK U BOCNPOHIBOAHMOCTH M3MEPeHHI.
Onedka nocneaned xapakTepHCTHEY [03BOLAST
CALAATE JAKTIOHEHHE O HPHIOHOCTH JAHHOTO Me-
TOJR AHAMMSA JUIA BhIABIEHHA H3MEHEANA COIep-
FHAHHE 3JICMEHTOB B HCCTIEIYeMOM 06 LEKTE 110 CpAR-
HEHHEO ¢ roHOM.

Brilop KPHTEPHA KAYECTHA HBIACTCA BasKHET-
MM MOMEHTOM [PH OLEHHBAHIH AHATHTHYECKIX
pesyneTaToB. B Haeane oH Qo/keH MPeIcTaBsiinTh
KpuTepiit “cooreeTcTiiA wean” (fitness for purpose),
T.e. ofoaHauaTs A0IYCTHMYIO MERUTAGOPaTOPHYIO TI0-
rpemnocts, S =f{c). noasonsonyio peniaTk 3a1a-
Uy HCCTEA0BAHMA ITPH HCIIOTEI0BAHNME AHATHTHYeC-
HHX JaHHLIX 0003HAYEHHOTO KavecTRa, OuesIHD,
utro xapagrep aasucumoct S, =flc) nomxen Geits
YHASAH OPTAHH3ATOPAMM NPOrPAMMI /10 HAMAIA ee
BLITOMIHEHHA © yUeTOM TOrD, KAKOS KAYeCTHO ana-
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AHTHYECKHX [AHHLIX COOTBETCTBYET ETH MO0~
BAHMA.

Menny TEM BONPOC 0 TOM, HAK KOMHYECTDEHHO
DNPEAEIHTS “COOTBETCTEHE HEenn” ofcyIKAAeTCHA, HO
ocTaeTcA HepeeHHbIM. B paankx ofnactax npu-
MEHEHHA AHATHTHYECKHE JAHHLIX HA OCHORE IIPO-
heccronansHoro obcyraeHHMA OBUTH TpeLI0MeHE
paaHsie noaxo/asl. Hanpumep, B muienoil mpoMsir-
JIEHHOCTH KAK MPUEMIIEMAN, COOTBETCTBYIOIIAA
Hend, Gblla NPUHATA (PYHKITHA, BRIDAMAIONIAR 38~
BHCMMOCTS CTAHIAPTHOTO OTEJI0OHEHHA 0T KOHIIEH-
TpauHHd B pue Sla)=0.01C "#9 [1], TNoaaguee B npo-
rpamme [TpodecCHOHANEHOrO TECTHPOBAHHA T'eo-
anamaTHHeckHx AabopaTopuit (GeoPT) Geuia mipu-
HATa pyHruma Sa)=0.01C "% gak npuevaemast
JUISL OIEHKH PEIYIETATOR, NMPeIHAIHAYEHHLIX JU1H
HCIOIL3OBAHHA B “"HHCTOR" reoXMItn, U 5Ta we dyH-
KM, Ho ¢ Koatdmnpentom 0,02 8 IPHEIAHON reo-
xumuH (2], B nocnennem coy4ae (pVHKIHA 3ATMCK]-
BAETCH B BHIIE:

S(a)=0.02C v (1)

[Tpu pacuere aHaveHnsn 5(a) 1 C BuIpamaloTen B
Aoaax koriedTpas [ LMr /xr=10") [2].

Henonbaosanua yHKIHE (1) H COOTBETCTBYIOLIE-
ro KpUTepHA NpaswibHocTy £'=X-Xa|/S(a) nperia-
raeT QVHKIHOHATLHYIO OLIEHKY Peay/IETaToR B 3aBH-
CHMOCTH OT COIemEaHNA atementa. Taxoii crnocof
OLIEHKM NPUMEHASTCA BO MHOIMX nabopaTopHAax
MHpa, 3peck X- peawIsTaT aHamiaa, Xa- IpHHATOS
CcOAEpHanne B HooaeayeMmom ofipaaue, S{a)- nomyc-
THUMAA NOrpelHocTs aHATHaa. B npoTokone [Tpo-
rPaMMbI IPHMHATO, 9TO Pe3VILTAT ¢ £°2 13 npegiosa-
raerT IIPHE}I’TI’.‘THI’IE HENPDHEAMTEMOrO HOTOMHHEA [10-
rpenHocT ¥ HeoONOUMOCTE BHECEHMS NOIIPAROK B
MeToAMKY ananssa, Pesynerar c 2°<22 npHanaeTcs
VIOBIETBOPHTEILHLIM,

B T #e ppeMA BONPOC 0 "COOTBETCTBHM HIENH
dyrKimH (1) 1 kprrepins Z' P AHAIHAE MEHEDLb-
HBIX Mpofi B IPOrpaMMax IPHIJIAIHON MreoXHMKMI
Tpebver ofcyanenun. Takoe oScyBEyIeHHE MOABONH-
JI0 HAM NPEANOI0HHTh, HT0 3apHcuMocTh S(al=f{c).
ucnoakayemad B nporpasse GeoPT, He yuluThIBaeT
CAABHBIE HCTOMHHE AHAMUTHYECKHX MOrpellHoc-
Teil, 06yc/IoBNeHHLIH pacnpele/IeHHEM OIIpeIe/IAe-
MOT0 KOMIIOHEHTA B BeiiectTse npobnl [3]. [Nosromy
COBOKVIHOCTE SKCHEPUMEHTANTLHEIX JIAHHELX, 110
KOTOPBIM CTPOATCH Koppeaauny xoahdmunenta
BAPHALMH 0T KoHUenTpanun S/c=fc) na ocHope
fonkmore ofeEeMa AaHATATHIECKOH HHDOPMALTHEL,
OTHETIHBO DASJIEIHCTON HA J[BE TRVIISEL— [U15 MHK-
po- M MaKpoKoMNoHeHToB [4, 5]. B 061acTH BLICOKHX
COEPHANMA [ [UNA rOpHBIX NOPOL IUTA KOHLIEHT P
Gonee 0,1%) nabmogaercA GeicTphiil poct Koaddn-

LMEHTA BADHAIMH C YMEHBIIEHHEM KROHIEHTPALMH,
B of/acTiH HHIKKMX cofepsaHii yeenHveHue S/e ¢
yMeHEIIEHHEM KOHLEHTPALHH BRIpameHo ciabee.
JTo paanuuMe B xapakTepe sasucumMocts S/c=f{c)
AVIA MHEPO- B MAKPOKOMIIOHEHTOR 110 MHeHHIO [4,5]
CBASAHO C HEOMHOPOIHEIM PACTIPEIeIeHHEM MHK-
poaJeMeHTOR KAK B FOPHBLIX NOPOAAX, TAK U B
BOJHBIX Tpobax. Eciam npH onpeienelMi MaKpoKomM-
MNOHEHTOR OCHOBHOIT BEAAT B TOTPEITHOCTL Pesyik-
TATOB BHOCAT CyuaiiHble aHANMHTHYeCKHE NOTPeii-
HOCTH, TD OPH ONPeleNneHHH MUKPOSIEMEHTOR J10-
[IOJIHHTENLHEIE [OFPENIHOCTH B Pe3VIILTATE HaMe-
PeHHA BHOCHT HEOHOPO/IHOCTE PACMpEAeIeHHA.
IT0 OTHOCHTCA HE TOILKO K ATOMHO-3MHCCHOHHOMY
MeTojy ¢ yrossM soabyagennen (6], Ho 1 & Jpy-
THM COBpEMEHHBIM MeTogam (MCIT-MC, MCI1-A3),
HCNOILBIVIIIHM ONrPaHHYeHHY 0 AHATHTHHECKY IO
npoby. [pepklileHHe QOTTYCTHMOH IOTPEIUHOCTH Mo
KpHTEpHIO, npegiaraemMomy B [Tporpasme npodec-
CHOHANBHOID TECTHPOBAHHMA MEOAHANHTHYECHHX
nafoparopui. VeTAHOBIEHO M MPH ONpeaene
MUKPOATEMEHTOB PEHTIEHO- (MO0 PECIIFHTHEIM Me-
TOAOM, HCNOIBIYIONIM HOMLILYIO AHATHTHUYSCKYIO
npoby (1, 2r] |7]. AeTophl yrasansHoit pabors corac-
HBI C BLIBOJAOM, CAEIAHHAIM B |3] 0 «CTPOroCTH: KpH-
repra GeoPT 118 MHKPOXIEMEHTOB.

HeficTenTensno, 3asucumocts S(a)=flc). ocHorau-
Has Ha QyHKIMK (1), ApIAeTes CAHILKOM cTPorod
[pH ONpeneleHH MUKPOSIEeMeHTOB H , HATIPOTHE,
[IPEBBILIAST [OMYCTHMEIE JHAYEHHA 0THOCHTEILHO-
ro CTAHIAPTHOIO OTHJIOHEHUA BOCTIPOMABOMMOCTH
[P OTIPefe e HHE MaKPOKOMIIOHEHTOE B Fe0XHMH-
ueckux npobax no [8]. Boaee Toro, TpeGopanna |8)
ORiITH VOTAHOBIEHB! (KAK NOCTHTHYTHIL YPOBEHD
BHYTpHIabopaTopHoii NOrPeIHOCTH M 3aTeM HC-
MONE3DBAHL] B KAMECTRE EUHLIX JOIVOKOB KAK 1A
sHy TpHAalopaTopHoil, Tak 1 MesnabopaTopHoi mo-
rpenmHocTH. Ho cormacho seisogam B, B.XuTpoea,
ocHOBAHIBIM Ha ob6paboTre Goabiloro YHCTA MeH-
NatopaTOpPHLIX SKCMNEPHUMEHTOR, 3TH Tpefopanna
o0bIMHO HE BRINOIHAIOTCA, T, MesnafopaTopHele
norpetiHocTi GLIBAIOT Bhille BHYTPpINa00pATOPHBIX
[4]. MToaTomy Tpebobannn GeoPT B ycioBHAax Mesa-
GopaTOPHOrD BRCNEPHMEHTA A7A OIeHKH TPABIThL-
HOCTH PEIYIETATOR MMEPDAIEMEHTHOrD AHAMNIA
ornpejeneHHo ABIAIOTCA CANINKOM CTPOIHMME JUTA
HCMOAL30BAHHA B IPOTPAMMAX NPHKIAIHON reaxH-
MMM,

A oueHKH MPaBWIBHOCTH PE3YILTATOR AHAIH-
3a B ApYTOH MeOXMMIYecKol MporpaMme, a HMeHHO,
B nporpamme DIofarsHoro reoXMMYeCKOro KapTH-
POBAHUA, NPEI0MEH KpUTepuii Gonee «CODTBET-
CTBYHOILTHIT 1ETMe MPH AHAIWAE MEHEPAIBHEIX ITpol
[9]. 3ana4ua nporpaMMst COCTOUT B NOMYYEHHH 10
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BOSMOMHOCTH BCEODBEMITIONLHX JaHHBIX 0 QoOHOBRIY
BAPHAIHAX METALIOB B MPHPOAHBIX cHCTeMax (no-
BOJIAX, FOPHLIX nopogax). /i HX BRIARTeHNA [TpHMe-
HAEMBIE AHATHTHYIECKIE METOIE! JO/DHHE YIORIET-
BOPATH ONPeeneHHbLIM TpeGopaniamM. Bamneinett
COCTABMAKILEH 5THX TpefoBaAHIH ABTAETCA HCTIOTb-
3oBaHKe cTaHaapTHEIX ofpasuos cepiit CCRMP (Ka-
Hajga)H IGGE-GSS-1-8, nounk 1 GSD-1-12. pouake
rpyHTs! (KiTai) nna koHTpona 1 OUEHKH NPABK/IE-
HOCTH. 3fech e NpeUIosKeH KPHTEPHI NpaBM/IbL-
HOCTH, B COOTBETCTBHE C KOTOPBIM BETHYHHA ADITYC-
THMOT0 PACKOMACHUA MLy JorapudMamMy aTrec-
TOBAHHOIO M YCTAHOBIEHHOIO COASHHAHME 10Dk -
HA YAOB/IETBOPATE YCIIOBHKD:

AlgC<20.3. eciuC=3m.o.
AlgC=<20.2, ecntu C >3 m.o. (2)
AlgC<1 0.1, ecnnC>5%

rae 1.o.- npeae ofHADYEHHA IPHMEHASMOr0 Me-
TOAA AHANTA3A.

CoOTBETCTBEHHO JOMYCTUMOE OTHOCHTE MLHOE OT-
KIOHEHHE HAIEHHOND COIePHEHMS OT ATTECTOBAH-
woro S_.=|Cartt.-Conp.|/Cart. He no/oKHO NpeBsl-
wartk 1; 0,601 0,26 (100; 601 26%).

Lens gannoi pafoTsl cocTOANA B OLIEHKE Opa-
BHIBHOCTH Pe3YILTATOBR ATOMHO-3MHUCCHOHHOID
AHATH3A CTAHJAPTHEIX 06PASLIOB JOHHLIX IPYHTOR
u nous cepuit GSD 1 GSS (Kurail) no kpurepiam,
OpetaraeMsiM I8 réoXHMHYecKHY Hecleaona-
uuil. Crangaprisle ofpasnsl AHANHIHPOBAIHCE B
yeaosuax |3, 10] B dopme BHYTpHAIAGOPATOPHONG KOH-
TPOMA.

Ha puc.]l B kagecTse NpHMepa OpelcTABIEHO
CPABHEHME BEJTHYHMHEI JOITYCTHMOIO OTHOCHTETLHO-
ro OTKIOHEHUS 1Mo KpHTepuaM DofansHoro kapTH-
popanus (kpusaa 1) u [MpodeccHoHANBHOTO TECTH-
posanua GeoPT (kpusas 2) ¢ senuanHoi S=ICart-
Conp.l/CarT, ycTaHOBNEHHOH B CTAHAAPTHREIX 06-
pasuax cepuii GSS u GSD npu onpeenenuu cepel-
pa u cBHLA. Kak cnenyeT U3 pesyIsTATOB Ha pHc. 1,
onpefeneua cepefpa M CBHHIA B CTAHIAPTHRIX
ofpazuax yaosneTsopawT TpeboBaHHAM K TOUHOC-
TH, YEasaHHBIM B nporpamMmme MofankeHoro kapri-
poBaHHA. B To ke Bpema S oA GoNsIIHHCTRA OMIpe-
neneHiit npessimaer Tpefopanna GeoPT.

Msi nonaraeM, ¥To OpH GopMyTHPOBAHHH KDH-
TEPHA KA4ECTBA AHATHIA TAKKUX MPHPOAHBIX Cpe,
HAK ropHele [opokl 4 NO4BEL, CASIYET YUHTHIBATE
peaibHO HAGMIOAAEMEI XApAKTEP H3MEHEHMSA MEH-
kaBopaTopHOi BOCHPOMIBOAMMOCTH C KOHIIEHTDA-
e, Jina ropHsix nopoa rpefoBaiMa K BOCIPoOM3-
BOMMOCTH OTPAMEHE] B OTPACIEBOM cTaHgapre MHA
Ne74 |B]. Tpefosarus K BOCITPOM3BOIHMOCTH B 3ABH-
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CHMOCTH OT KOHUEHTPAIHE PAasIM4aeTcH 1A pas-
HBIX 3IEMEHTOB, HO /1A GOALITHHCTBA MHKPOS/E-
MEHTOR JONYCTHMAR 3Ha4eHKe S, cocrasnaer 0,30
(30%). YumuTeisan aTi TpeGoBaHHA, 3aBHCHMOCTD
JONYCTHMOTD OTEJI0OHEHHA 0T KOHIEHTPALIMMA MO -
HO ANMTPOKCHMHPOBATE B BH/IE |

5 =0.0350C 1495 ecruC 0,1 %
5=0.006C %3, ecnn C>0,1%,

B cooTeeTCTEHM C fAHHON annmpokcuManumeit go-
IyCTHMOE® OTHOCHTEIRHOE 3HAYeHH: S/¢ 1N MHK-
poanemenTos (0, 1-100 Mr/kr) vamenaerca ot 0,39
o 0,14 (39-14%), 9To A GoMBEIIMHCTEE 31CMEHTOR
HE NpEeBLIIaeT JOMYCTHMEIX 3HaYeHuii no MH-74,

1 4

*Ag
* Pb

g gmarir

Puc.1. Cpasrenne savenun S=IC__-C_ IC, . npw onpegenesim
Ag 1 Ph B cTaMdapTHLX OSPaILAK No4Ys W OOHHLE MpyHTOR
cepuin G55 » GSD ¢ QONYCTHMbIM OTHOCHTENbHBIM JHEYSHWEM
84 MO kpUTERHAM MporpamMsl MMoBANLHOMD KEPTHPORAHWHA
(xpusan 1) u MNpodeccHoHANEHOND TECTUPOBEHWA MBOAHANIWTH-
yackdx nabopatopHA (kpKean 2). Kpueas 3 - oTHOCHTEMLHOS
IHAWEHWE S, NO KDHTERWo (3 )

B aToM ciTyyae npH oleHKe MPaBIILHOCTH Peayiih-
TATOB AHAMH3A CTAHAPTHRIX ofpaanos G551 GSD
B cooTBeTeTBHM ¢ MM 2335-95 [13) B RavecTBe KpH-
TEPUA NPABMILHOCTH MOMHO IPHEATE

K=1965uS_  =K/Catr (3)

T.e.afcomoTHAA BEINYHHA PACKOMICHHMA MEeMay
ATTECTOBAHHKIM W YCTAHOBRICHHBIM CONEHHAHNEM
C BepPOATHOCTERIO p=0,95 He fo/dHa [TPeRLIATE 3T0
SHAYCHHE,

JLs OTHOCHTENBHOTO OTKIOHEHHA KpUTepHii 3a-
NMcelBacTCA B BHAe: Spon=HK/Catt

Ha puc. | KpHBad 3 mpecTasnaeT npearaeMyo
annporcHMannio S=f{c). OrmeTam, 9yTo oTmHe 3a-
BHCHMOCTER S . =f(c), COOTBETCTRYIONIMY KPHTEPHIO
(3). oT kpuTEpHMA NPABUALHOCTH B [IPOrpaMMax
GeoFT n [MofansHoro KApTHPOBaAHKA TPOARIASTCH
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s coneprxwannil, Gonsmex 0, 1%, | orpamaer pe-
AMTEHO HAGTIOIASMOe VIVHINeHHe TOYHOCTH IIPH 01~
peaeNeEHME MAKPOROMIIOHEHTOB.

B ratin. 1 npHuBeeHbL SHAYEHHA N00YVCTHMOI0 OT-
HOCHTE/ILHOND OTHIOHEHHA, COOTBETCTBYIOLME KPH-
TEPHAM [IPABMILHOCTH B FeOXHMHHYECKHX [IPOTPaM-
smax [MpodeccHOHATLHOM TECTHROBAHHA ME0aHaTH-
tudeckux nafoparopuit GeoPT (1) u MobGansHoro
KapTHpoRaHuA (2) B CpaRHEHHME C OPEUIATAS MBIM
KpuTepnem (3). 3ech ke ykasaHsl S, COOTBET-
CTEYIOIME KOPPETAIMOHHBIM YDABHEHHMAM J|710 3K-
CIEPHMEHTANLHEIX 3aBHcHMocTe i Mesnabopartop-
HhIX KoathdHIMeEHTOB BAPHALIME, XAPAKTEPHIYIO-
[IMX CPeHI0I IPARMIBHOCTD PE3YILTATOR AHAIH-
34, OT KOHIEHTPALMH, YeTaHoRIeHHoi no Goabimo-
MY HHCTY KOTHYECTBEHHBIX AHAIMI0R FOPHKIX 110+
poa [4]. 9Ta 3aprcuMocTH B [4] GeUiH nIpeacTanie-
HLl B BH/E:

5=70.8C 2" % pna mukpoanesmenton [C, mr/kr) (4)
5=10,7C %% nna makpoxomnoHenTos (O, %)

Kaw siro 13 gasssix Tabn. 1, xpurepuil kave-
CcTBA Mo (3) oTpaxacT PeATLHBIE AHATHTHYECKHE
BO3MOMKHOCTH NPH oNpejeieHHH MUKPO- H MaKpo-
HOMIMOHEHTOB B TOPHLIX Nopojax, a Takske foee npa-
BH/RHO 10 CPABHEHHIO ¢ KPHTEPHEM B NporpaMme
Dro6anbHOro KAPTHPOBAHMA - M3MEHEHHe 5_ . ©
KoHIeHTpanMei. bojee Toro, oH ABIAETCH Gonee
CTPOrMM V1A MHKPO3/IEMEHTOR [10 CPABHEHME © pe-
ansyo Habmonaemoii cpeqHel NpapLILHOCTEIO pe-
IYALTATOR AHAIHAA NPH Me1abopaTopHBIX aKCHEe-
PHMEHTAX, VeTaHoRneHHBX B [4]. Kpurepnit kave-
crea S = K/CarT He NpeBnilIaeT HOPMATHBLI OTIe-
PATHBEHOTO KOHTPOAA MOTPEMIHOCTH ITPHMEHACMBIX
HAMH METOHEK KOIHYeCTBEHHOTO ATOMHO-OMHCCH-
OHHOTD AHATHEA, cocTasasonmx 90-50% 1A MuK-
poanementos (CTT UCX-004 u CTTI UTX-006).

TaGnwuai
OonycTMMEIE IHAYEHUA OTHOCUTENLHOM OTEMOHEHKA
Sm'%‘ MEHHATLIE B MEOXHMAYECKHE NPpOTpEMMaX aAna
OUeHEM TOMHOCTH paldynbkTaToR

KoHUEHTpaLIus S e, Yo,

(1)* (2) @y @r

0,1 mrikr 228 100 78 ™

1 18,0 100 55 71

10 11,4 B0 39 55

100 8,0 B0 27 43

0.1% 5,6 60 Ky 43

1 4,0 B0 10 11
10 2.8 26 32 27
100 2,0 26 1,0 1.5

"COOTHETCTEYIOT KPWTOpHAM, YRalaHHLM B TEKCTE

Ha puc.2 cpasHuBalOTCA PE3YALTATH KOHT-
pojsHEDX onpenereHni Zn, Ge, B, Cu, N, Coscran-
JapTHEX 00pasuax Node ¥ JoHHLIX rpyHToE GSS 1
GSD ¢ kpurepuamu (2) 1 (3). Bee pesyisraTsl yaos-
netrpopaoT kpuTeprio (2] (hobansnoe kapTHpoBa-
1ie) M GONLITHHCTRO Npe/IaraeMoMy KpHTepHIo (3).
[Mpomaxy no kpuTepio (3) 6em anA Zn, Cun B e
cTaH[apTHhIX o6pa3sliax ¢ colep/RaHHAMH, He [pe-
BEIIIAIIIHMMY YTPOeHHOE SHAYEHIE [peneTa obHa-
PYVHEHHA NPUMEHAEMO METOIHEN, H 3TH Pedyib-
TATH OBEUIM 3ABLIITEHE] 10 CPABHEHHID C ATTECTO-
BAHHBIMH, 3aBLIlICHHE PE3YILTATOR B o61acTH npe-
Aenos obHAPYIEHNA MBI CEAIBLIBACM C BOIMOBHBIM
sapadieHHer U HeNPaABWIEHBIM YUETOM KOHTPO/IBHO-
roonsiTa. Ho 1A seex e MeHTOR YHCNO0 HEYIOBIeT-
BOPHTEILHEIX PE3VILTATOB HE IPEBLIIAET JOITYCTH-
soe 1o [11] (ne Gonee 5-tu npomaxos s 20 kKoHT-
pomsHB mpo6) na Zn u Cu openans Heobxo umMse
BhIBO/IbI TPH DLEHKE Tpeaeion obHAPYIHeHHA.

HapecrHo. uTo cTaHaApPTHEIE o0pa3lk] ATTECTY-
I0TCA ¢ orlpeIeleHHOH NOrPeNIHOCTHID, M YeM HHMe
COAEPIKAHHE MIEMEHTA, TEM BhIIUE MOTPElIHOCTE
arrecraidn (4], [Ina Ki1aproBsIX Codep:KaHUA
MOrpelUIHoCTL ATTECTALIME CTAHAAPTHLIX 06pA3LIoB
mosker coetapiats 0.1-0.3 [12], ce. 6uTs cpasHu-
MO € [IOrpelIHOCTEID AHAIH3a. [ToaToMy ecau npH-
HATH KPUTEPHIT KavecTsa K HaK BeIHYHHY NOITYe-
THMOTD PACXOMIEHHA MEMIY MEHIY aTTecToOBAH-
HAIM 1 YOTAHOBTEHHBIM COIEDHAHHEM, TATIEE MOH-
HO paccuHTATL KpuTeprit Z'(K) anaiorano nenoib-
ayemMoMy B nporpamme GeoPT 1o Ha ocxose Gonee
PEATLHOH OLEHKH BeIMHHHEL JOMYCTHMOrO OTKIO0-
HCHHA, YHMUThIBAKOIIEH HEIHOPOAHOCTh PACTIPEIE -
JNEHHA, TPHCYILYIO MEEPOSIEMEHTaM, 1 YIyIlIeHHe
BOCITPOH3BOIHMOCTH ITPH OTIPESTeHIH MAKPOKOM-
MOHEHTOB.

Z.ﬂqzlcmm " C:rrr.l"lr K, (5)

[IpH 3TOM KA4eCTRO peayisraTta GyleT onpeae-
NMATBCA TaK e, kak 1 £ p nporpamme GeolPT,

Braln.2 B HavecTBe IPUMEDPa MOKA3AHEL OLIEHKH
pesyasraTos onpeaencaun Mo, Pb, Sn, Veeranpap-
THEIX 06pASLAX TOYME i JOHHLIX TPYHTOR 0 KPUTE-
puay DIgC (2) 1 Z'(K) (5). PeayakraTs A8 9THX a/e-
MeHTOB, Kak 1 i Zn, Ge, Tl, B, Co, Ga, Ni. Sr, Sc,
Ba yIoBNeTREOPAIOT YHAIAHHBEIM KPUTEPHAM Kade-
CTEA.

IT0 NO3BOJAET CAENATH MPEANOIcKEHNE, YTO
OLIFHKH COAEPIKAHHA MUKPOIIEMEHTOR B IIOYBAX H
JAOHHBIX IPYHTAX C HCOIL30BAHHEM IPHMEHACMBLX
HAMM METOIHE KOJIMYECTRCHHOD ATOMHO-3MHOCH-
OHHOrD AHANKW3A ARNAKITCA NOCTOBEPHEIMM.

s npyro XapakTepHUCTHEY METO/Ia aHanMaa,
BOCIPOMABoIHMOCTH, B PeroMeHaaimax no rmobans-
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HOMY HAPTHPOBAHMID PeUT0KEH KPHTepHIL, cornac-
HO KOTOPOMY 3HAYEHHE OTHOCHTENBHOIO CTAH/IAPT-

SMIEMEHTOB HE N0JBHO npeskiuaTs (.30 (30%). ato
COOTBETCTBYET OTEUECTBEHHALIM OTPACAEBLIM PEKD-

HOM OTHIIOHeEHHA H-OE[IPOHEBQ,EI,HMGCTHMHMHRPO- MEHAAIIHAM .
1 & Ge
1.00
0,51 G
o 2 0,00 - 2
§ 051 ﬁ_ @ _8.—
% 0‘ 0,50 - & & 3
Y ¢ 3 1,00 : p4 ** %
L 2 il
151 ot ] * *
24
L 2,00 r . .
25 ] : i 0,00 0,20 0.40 0,60
1,00 2,00 3,00 4,00 5,00 [
Ig9C
B Cu
1,00 1,00
0.50 - 0,50 -
: 0,00 { —©) . 2 0,00 - 2
2 -0.50 4 OQ?\D\ g Ef -0,50 . * g
-1,00 4 * 3‘ 3 3 -1,00 - * 3
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ﬁ A4 @ .w ‘ 3
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2] ®e %
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_Elﬁ o
'3 T T T T 1 '3 ¥ T
0 1 2 3 4 5 0 1 2 3 4 5
19C gC.,

Pue.2. Ouerxa peaynsTatos KoMTPOnbHeX onpegenennit 2n, Ge, B, Cu, NI, Co B cTangapmiex ofipaiuax novs
W JoHHbIX rpyHToR GSS u GSD no wputepuas (2) ¥ (3)

OueHKH BOCHPOMSBOHMOCTH PESYIILTATOB OlIPe/Ie-
JEHHA MEKPO3IEMEHTOB B MOYBAX [PH HCNOILI0BA-
HHUH METOIHK ATOMHO-3MHCCHOHHOND aHATH3a GLUTH
NOIyHEHB [TPH H3YYeHMH (POHOBBIX BADHAITI coflep-
HAHWA MUKPONIEMEHTOB B ROJUTERIMH B3 4 8-TH noys,
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oTofpaHHbIX B Aueiice N36E46 DoGansHoi onoproil
ceTit [[OC) | 13, 14]. Mayuanucs cocTanmmonpme obmei
MOIPEIHOCTH PEFYJIETATOR, KOTOPAA BRIKYAIT Kpo-
ME AHATHTHYECKOH TAKKE NOrpenHocTH, obycios-
NEeHHBIE NPHPOAHOR BapHatiieil a1eMeHTOR,
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Tabnwuya 2
OueHka peayneTATOR ATOMHO-3MUCCHOHHOMS aHANW3A CTaHNapTHex oBpasuoe AoHHLE rpydToe [ GSD ) w nods [ GSS ) no
kpuTepuam MobBaneHoro kapruposanus (DigC < £ 0.3-0.2 ) w kputepmo Z(K)=IC__. - C_ VK. C_. C_ - mrir

Mo Pb Sn Y
c |C,[c,, [DeC [ZK |C,, [C,JaeC [ZK |C,.[C,,[4sC [ZK) [C,, [C,, [4ieC [ZK)
GSD-1/0,74({0,95/0,108 | 0,494 | 244| 24 |-0,007 |-0,048(3,1 | 3,7 | 0,077 |0418 | 121 | 170 | 0,148 (1,519
2 20 |24 (0079040532 |41 (0108 (0864 |29 |18 | 0,207 |-1,148| 16,5 | 17 0,013 | 0,084
3 g2 |55 |(-0,223 145 (40 |43 |0031 (0,238 (34 |34 | 0000 0000|420 | 139 | 0,064 | 0,583
4 08611 (0,107 0497 304| 38 | 0,097 0,762 |4 55 (0,138 (0,842 | 118 | 130 | 0,042 | 0,380
5 1,2 (1,5 |0,087 | 0468|112 [ 130 | 0065 (0,596 (46 (S 0,036 |0,199 | 108 | 130 (0,077 |07
6 7.7 |72 |0029 016127 |28 |0,031 |0,222 |28 |34 |0084 (0458 | 142 | 200 | 0,149 | 1,569
7 1.4 1.2 |-0,067 0,274 350 | 250 |-0,146 |-1,25T7|54 |6,3 | 0,067 (0,392 | 96 110 | 0,059 | 0,528
8 054:0,72|10125| 0554 (21 | 22 (0,020 (0137 |94 |13 (0141 |0978 | 26 26 | 0,000 | 0,000
9 064 09310162 |0772(321| 25 |0.109|-0679/26 |42 [0.208 |1,295 | 97 124 | 0,107 | 1,010
10 1,2 |1,5 |0,097 | 0468 |226|26 |0,061 |0438 |14 (23 | 0216 (1,232 | 107,0| 115 | 0,031 | 0,275
1 59 |64 (0,035|0,202|636 | 440 | 0,160 |-1,484 370 | 230 | -0,206 [-1,679| 468 | 51 0,037 | 0,292
12 84 84 (00000000285 2200112 |-0973|54 |80 |-0,033|-0.246| 466 | 51 0,038 | 0,307

GSS-1114 123 |0,216 1,232 | 980
098|118 |0,264 | 1,520|20.2
0,30{0,4 |0,125|0,507 | 26,0
26 |44 (0,228 1457|585
46 |57 (0,093 0,548 | 552
18 |17 |-0,025/-0,156) 314
29 |43 (0,171 (1033|1386
1,16|2,2 10,278 | 1,671 | 21

b
ey
(=]

0,050 |0445 /6,1 |10 | 0,215 1,530 | 86,0 | 85 | -0,005] -0,041
0,037 51255:3 44 | 0,166 (1,003 | 62 72 | 0,065 | 0,547
0,035 (0229 35 |34 |0013|-0063| 365 |41 | 0050 | 0,388
0,104 [-0,718|5,7 |86 | 0,179 1,205 | 247.0| 190 | -0,114 | 0,964
0,079 (-0,786/17,7| 20 | 0,053 0,365 | 166 | 180 | 0,035 | 0,332
0,196 |-1,572/72 |58 | -0,094 |-0,675| 130,0| 100 | -0.114 | -0.875
0,073 [-0,417 |36 | 6,2 | 0,236 |1,596 | 245 | 190 | -0,110 0,936
0,093 (0686 (28 |37 | 0,121 |0,684 | 81,4 | 100 | 0,089 | 0,807

NMREEE

=
7]

0o =d || ||k

B

B ab;1.3 yRasaHsl SHAYECHHA CPEIHEr0 COASPMIKA-  THOTO OTRIOHEHMA [UIA aHATUTHYeckoi 1 ofmei
HHA ATEMEHTOB B IYeiike, A TAKIKE 3HAYCHMA CTAH-  [TOMPEeIIHOCTH HaMepeRHil.
JAPTHOMO OTKADHEHHA H OTHOCHTEIBHOTD CTAHAAD=

TaGnuual
CocTasnAILME XapaKTEPHCTHKN CYMMAPHOR NOTPELWIHOCTY NP ONPEASNEHMY MUKDOANEMEHTOR B NOYBAX,
8, S, C,,  mrikr

Snement | C_mrfkr CTaHgapTHOE OTKNOHeHWE AJC,
S, s,/C S 8o dC
Ag 0.27 0,084 0.3 0,53 1,86 4.7
Mo 0,98 0,18 0,18 0,78 0,79 2.7
B 57 .2 11 .1 0,18 39.5 0 .68 2.9
Sn 2.4 0,37 0,15 0.98 e | 2.3
Cu 38 .5 7.2 0,18 1.6 0,29 2.7
Pb 13 .8 1.7 0,12 5.3 0,38 1.8
Co 12 3,06 0,25 6,63 0,55 as
M 43 8.1 0,18 23 D 48 2.8
Sc 8.7 26 0,30 4 2 0 .48 4.5
v 129 26 4 0,20 52 .5 0,40 3
Ba 622 164 0 .26 384 0 .62 4.0
Cr 150 31,3 0,21 739 0,49 3.
n 18 12.3 0.10 36 .8 0.3 1.6
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BocnpoMasoiMMOCTh AHATH THHYCCKHX HaMePeHHA
[oTHOCHTELHOE CTAHIAPTHOE OTKI0He e SB/ C) 1A
pasHbX sneMeHTOB cocTapaaer 0,10-0.30(10-30%)
M HE [PeRLILAeT JOIyCTHMOM JUIA KOTHYeCTBEHHEIX
HamMepernit. [TpH >ToM NpHpoable BAPHALHNA COTEP-
HAHWA NPl oueHKe No F-KpHTepHIo 3HAYMHMO npe-
BhIIIAKT [MOTPENHOCTE aHATHTHYECKHX HaMepe-
HHA,

Ofman NorpelHoCTy M3MEPeHHH, YUHTLIBAID-
IaA NPpHPOAHOE PACCEAHHME COASPHAHHE DeMeH-
TOB B NoYsax, Haubonee seka ana Ag , Mou B (oT-
HOCHTENBHOS CTAHJAPTHOS OTKIOHEHHE COCTABILA-
et coorseTcTBeHHD 1.96; 0.79; 0.69), wro ofyeaopne-
HO GOALIIHMH NPHPOAHLIMH BAPHALMAMA 8THX 3/1e-
MeHTOB. [l cepefipa HEpABHOMEDHOCTE PACIIpe ie-
NEHHA NPOARIACTCH Ve B YXYIILIEHHH BOCOPOM3B0-
AHMMOCTH AHATHTHYECKHX H3MepeHHi,

B Ta6.3 ykasano raime sHavenme A /C .
dnavyenue A pacCYMTAHO MO pexoMen Ay [14]
KAK MHHHMAILHOE [IPEBRIIEHNE COAePHAaHMA HA
thonom, koTopoe MoeT GuIThH 0GHADPYIREHD NPH Y-
noBeH A =155, . COOTBETCTBEHHO 3THM OLEHKAM
MHHHMATLHOE ITPEBLIIIEHME COepKatns Has ho-

HOM, KOTOPOE MOMET OLITE 0GHAPYHEHO ITPH HCTIOTh-
30BAHHM PE3YNETATOR NMPHMEHASMBIX HAMH MeTOo-
[HK ATOMHO-3MHCCHOHHOTO AHAIMOA, H3MEHAESTCA
oT 4,9 ja cepebpa oo 1.6 ana unHka,a aaa Goik-
IIHHCTEA 3IeMEHTOB cocTapnAeT 2-3 paaa, Bomsias
BEAHYHHA NPeBLILIEHHA 11 cepefpa Takme caA3a-
HA ¢ GOABIIMMH NPHUPOAHEIME BADHAIMIMHE 9TOrO
IEMHTA.

[Npw ouenre coctapaAwmBAx obmed NorpenHo-
CTH HaMEepPeHHIt NPH aHANH3E NOYB HE YIHTHIBA -
Jlachk NOrpeiuHocTs npoboorbopa, KOTOpPaA Mo OLEeH-
kaM [15] montet focturaTs 55% ot ofimeit norpem-
HOCTH. YY4HTRIBAA M OTY NOTPEITHOCTD, IPHBEAEH-
HEIE OLIEHKH BOCIIPOHaBOAHMOCTH, & TAKME yoTa-
HOB/JIEHHOE BRILIE DTCYTCTEHE 3HAYHMEIX CHCTE-
MaTHYECKMX MOTPEMIHOCTEH MPH AHANHAE KO-
JIERINM CTAHAAPTHRIX 06pPA3NOE HOYE M JOHHEIX
rpynros GSS u GSD, momkuo caenaTs npegnono-
MEHHE, YTO HCIONL3VEMBIE HAMH METOIMKH KO-
MHYEeCTBEHHOID ATOMHO-3MHCCHOHHOTO AHANKIA
yaoBi1eTsopaIOT TPefoBaHMAM I KAYECTBY AHAIH-
THYECKHX JaHHBIX, IPeIbABIAEMBIX PH H3yYe-
HUH GOHOBLIX BapHAITHH NOYE.
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ESTIMATES OF RESULTS FROM ATOMIC-EMISSION ANALYSIS OF SOIL AND BOTTOM SEDIMENTS
USING CRITERIA OF THE QUALITY IN AAPLIED GEOCHEMISTRY
Al Kurnetsowva, O.V. Zarubina

The criferion to assess the accuracy of elemental analysis of mineral samples is proposed. This
criterion considers principal tenets of Russian industrial recommendations as well as the influence of
element distribution on errors of determinations, which werg not faken info account by Programs of
Global Mapping [9] and professional testing of Geoanalvtical Laboratories [2], The analyses of reference
samples of soil and bottom sedimeants (GSS and GSD series, China) showed that the atomic-emission
analysis with an arc excitation provides refiable data, corresponding to revealing natural varations of
microelement contents in soil.
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