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1 BBEAEHWE

Hactosiqui H1OKYMEHT YCTaHaBIMBAET METOAMKY M3MEPEHWH MaCCOBBIX

KOHLUEHTpaLHil paCTBOPEHHBIX (OPM, HEPACTBOPEHHBIX POPM ¥ CYMMbB! PacTBO-
DEHHBIX H HEpacTBOPEHHLIX GOpPM 2Kene3a, kaaMuid, kobansTa, Mapralia, HuKe-
ns, Meay, UMHKA, XpoMa H CBHHLA B THTHEBBIX, MOBEPXHOCTHLIX U CTOYHLIX BO-
Jax MEeTOAOM NnjJaMeHHOH aTOMHO-abcopOLMOHHON CNeKTPOMETPHH.

JnanazoHsl H3Mepenunt ykasans! B tabnuue 1.

Ecnn MaccoBas KOHUEHTPaUUS METAJIOB B aHaNu3upyeMoH npobe BhiXo-
OUT 32 npeaensl BEPXHEH I'paHUUb IpanyUpoBOHHOro rpaduka, 1o npobsl pas-
OaBaAIoT.

Eciu MaccoBasi KOBUEHTPaUUsd METAIOB B Npobe MeHbLUE HWKHEH rpa-
HULBI I'PaydpOBOYHOIrO rpaduka, To npodsl KOHUEHTPHPYIOT NYTEM ynapHsa-
HHSL.

MaccoBy0 KOHLEHTpPALIMID PACTBOPEHHBIX PopM METANI0B ONpenensaoT
nocfie KUCNOTHOM 00paboTkn PUALTPOBAHHOH NMPOOBI;, KOHUEHTPAUHUIO CYMMB]
¢opM — nocae kMcnoTHOH 006padoTk nepBoHavYanbHOH NpoObl, KOHUEHTPALHIO
KEPACTBOPEHHBIX (OPM METaNIOB pPACCUUTBLIBAIOT NO PA3HOCTH HAaWACHHbBIX
3HA4YEHHUHA KOHLUECHTPAUKWH CyMMb! GOPM B PACTBOPEHHbIX POpM.

Tabanua 1 - Inanazodsl onpeaenasemMsix KOHUEHTP ALHIS

] ™

HanmenoBaune | JlWanasoH Hameperi;t—ﬁ Pagiunpesue [Mana3oHos
noxasaTens 6e3 KOHIEHTPUPOBAHHUS, | M3MEPEHHH C yYETOM KOH-
| Mr/am’ UERTPUPOBAHHS, MI/IM’
Xenezo 0,05-10,0 (,01-0,05 )
| Kanvmit | 0,005-10,0 0,001-0,005
KobansT 0,05-10,0 0,005-0,05
Meprasien | 0,005-10,0 | 00010005
lMeﬂb 0,005-10,0 0,001-0,005
Hukenm "L 0,05-100 _J 0,005-0,05
_CBHHEL} | | 0,05—-?6,0. | 14 0,002-0,02
XpoM 0,05-10,0 0,005-0,05
pme | 0,005-10,0 [ 0,001-0,005 )
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2 MTPANIMCAHHDBIE XAPAKTEPUCTUKHU MTOKA3SATEJIENA
TOUHOCTU U3MEPEBUHA

3HayeHUs NOKA3aTeNsl TOYHOCTH H3MEpEeHHH — paclUMpeHHOH OTHOCH-
TEALHOW HEONPENEIEHHOCTH U3MEpPeHHH npu ko3¢ ¢HIHEeHTe oXBaTa 2 MpHBe-

neHsl B Tabnuue 2. biomker HEeoNnpeneJeHHOCTH U3MepeHui npuseneH B I1pu-
NOWEHUH A.

3Ha4YEHHA NMOKa3aresisl TOUHOCTH METOAUKH HCIOJB3YIOT INpH:

— 0)OpMJIEHHH pe3yNBTATOB aHANU33a, BbhlAaBaeMbIX naboparopueil;
—~ OLIEHKE Ka4yecTBa NPOBEREHUs UCNEITaHUH B nabopaTopHy;

— OLIEHKE BO3MOXXHOCTH HCINOJNIb30BaHUS HACTOAIUECH METOAUKH B KOH-
KpeTHOH nabopatopuu.

Tabnnna 2 ~ [Inanazon M3mMepeHul, noxasaTea HeolIpeACeIeHHOCTH
H3MepeHHH

S

]

JAnana3soH CyMmapHas cral- Pacii¥peHHas
U3IMEPEHMH, JapTHast OTHOCK- OTHOCHTEJILHAS
M/ oM’ | TenbHas HeONmpe- | HeonpeneNeHHocTs , U npu
OENEeHHOCTD, U, % K03 ULHEenTe 0XBaTa
_ _k=2,%
[IuTeEBbLIE BOIBI
Ot 0,001 no 0,01 Bxniou. 15 30
Cs.0,01 no 0,025 Bxirou. 10 20
CB.0,025 no 10 BKrJIHOVY. 8,5 17
[ToBepXBOCTHbBIE H CTOYHBIE BOALI
Ot 0,001 no 0,01 Bicmou. 21 42
Cg.0,01 no 0,025 sxkmoHu. 15 30
CB.0,025 po 10 Bxnmou. 10 20

' B cootserctann ¢ IOCT P 8.563-2009 (n. 3.4) B KauecTe NOKA3aTENA TOYHOCTH H3Mepe-

HUH UCIONL30BAHEI NOKA3ATENH HEONPEACNEHHOCTH H3MEPEHMUH,
> CooTseTCTBYET XapaKTepHCcTHKE NOTPEeIHOCTH NIpY NOBEPHTENRHOHK BepoaTHOCTH P = 0,95,
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3 CPEACTBA U3MEPEHMHM, BCIOMOI'ATEJIbHBIE
YCTPOMCTBA, MATEPHAJIBI U PEAKTHBDI

Hpu srinonHennn usMepeHuil NpUMEHsIOT CHeqyrolne CpeacTsa uiMe-
PEHHH, BCIOMOraTe/bHEIE YCTPOHCTBA, MATEPHAJTBI H PEAKTHBL!

3.1 Cpeacrea maMepeHHil, CTAHXAPTHLIE 00pa3ubl, BCHOMOraTe/ibHOE
obopynosanmne

3.1.1 AtoMHO-a6copOUMOHHBIA CHEeKTpPodOTOMETP C MIAaMEHHbIM ATOMM3ATO-
pOM.

3.1.2 Jlamnibl C NO/IBIM KATOOM, COOTBETCTBYHOUIME ONPEAENAECMbIM METAIIAM.

3.1.3 Becrl nabopaTopHble CIEUUATIBEHOTO KNacca TOYHOCTH C LEHOH JENEeHHs He
Gonee 0,1 mr, vauboneuM npeagenom s3eewimBanng He 6onee 210 r no
['OCT P 53228-2008.

3.1.4 I'ocypnapcrBenHsie ctangaptHele o6pasust (I'CO) cocTasa pacTBOpOB Xe-
nesa, xaaMus, koOanbTa, MapraHila, Meiy, HHKens, CBHHUA, XpOMa, LIMHKA
Ana aroMHO-abcopbuuonHoro ananusa (gou — azorsan kucnora). OTHO-
CUTENbHA] MOIPEUIHOCTL ATTECTOBAHHBIX 3HAYEHHH MAaCCOBBIX KOHLEH-
Tpaumi He Oonee 1% npu P=0,95.

3.1.5 Konbut mepneie BmecTHmocTsio 50, 100, 1000 cm’, knacc ToyHOCTH
2noFOCT 1770-74.

3.1.6 Tlunerkn rpagyypoBaHHbie BMecTHMOCTRIO 1, 2, 5, 10 cm3, KNacC TOYHO-
ctd 2 no ['OCT 29227-91.

3.1.7 IlvmnuApsl MepHEIE HANMBHBIC BMeCTUMOCTBIO 50, 100 CM’, KJ1act TOUHO-
ctn 2 110 I'OCT 1770-74.

3.1.8 quctunnarop unu ycranoBKka ans nonyyeHns OUAUCTHANHPOBAHHON (Nien-
OHH30BAHHOM ) BoAb! (crernens uucToThl 2 no HCO 3696).
3.1.9 Inurtka anextpuyeckas no ' OCT 14919-83 nnu 6ans necyanas.

Ipumeganns.

1 JlonyckaeTrcs MCNONb30BaHUE APYTHAX CPEACTB W3IMEPEHWI yTBEPXKIEH-
HBIX THIIOB, 00ecneunBaouX H3MEPEHHUS C YCTAHOBNEHHOI TOUHOCTHRIO.
2 Honyckaercs MCNOJp30BaHue apyroro obopyaoBaHHsA C METPOJIOTHYE-
CKHMH U TEXHHYECKUMU XaPAKTEPUCTHKAMH, aHANMOTHYHEIMH YKA3AHHLIM.
3 CpencrBa uaMepeHu A0JDKHBI OBITH NOBEPEHRl B YCTAHOBIEHHbIE CPO-
KH.

3.2 [Tocyna nadopaTopuan

3.2.1 Crakansl XMMHUYECKHE TepMocToiikue BMecTuMocTero 0, 100, 1000 M’
no 'OCT 25336-82.

3.2.2 ByThIIHM M3 MOMHMEPHOro MaTepyana UIH OOpPOCHIMKATHOrO CTEKNIA I
o160pa 1 XpaHeHns npo6 BMecTHMOCTHIO 500 oM,
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3.3 MaTepuannl

3.3.1 AuetunieH pacTeopeHHbI rasoobpasuetit no I'OCT 5457-73.

3.3.2 [Iponan-byTran, cmecs ‘B 6annonax no 'OCT 20448-90.
3.3.3 Boaayx cxarteiit no 'OCT 17443-80.

3.3.4 OuneTps! 06e330neHHbIe «benas gedran no TY 6-09-1678-95.
3.3.5 bymara unaukaropHas yHusepcanpHas no TY 6-09-1181-76.

3.4 PeakTuBbl

3.4.1 Kucnora asotnasn, koHul. (p=1,42 r/cm3) no ['OCT 4461-77 4.4.a. HAHK X. 4.
3.4.2 Boga nauctvnnuposanHas no I OCT 6709-72.

[IpuymevaHnue.

JlonyckaeTcsl WCMOJIb30BaHWE PEAKTHBOB, H3TOTOBJICHHBIX IO Apyroi
HOPMATHBHO-TEXHHYECKOH NOKYMEHTALMH, B TOM YMCJIE UMIIOPTHBIX.

4 METOJ U3MEPEHUHN

Meron OCHOBaH Ha WU3MEPEHUM KHTEHCHUBHOCTH ATOMHBIX CIIEKTPOB I0-

rNOLLEHKA aHalU3UPYEMBIX BEUIECTB B rapax npobel, oJdy4yaeMbliX B MJAMEHH
ATOMU3ATOpa CnexTpodoTOMeETpA,

[Ipumeuvanmne.

Meron u3buparteneH, HO eciH aToMHO-abcopOUHOHHEI CneKTPodOTO-
MeTp He cHabXxeH YyCTpOMCTBOM AN KOPPEKUHM HECENEKTUBHOrO NOTJIOMEHHUS,
(DOH CEAYET CKOPPEKTHPOBATL B COOTBETCTBHH C PEKOMEHOALMAMH, H3JIOKEH-
HbIMK B PYKOBOACTBE NO dKCINyaTtaluy npuodopa.

5 TPEBOBAHUMS BE3OINACHOCTH

[lpu BRINONHEHKHH H3MepeHni Heobxonumo cobmoaate cnenyouye Tpe-
60BaHHA TEXHHKH DE30MACHOCTH.
5.1 Ilpu BrInOAHEHUH M3MEpeHHH HeobOxonumo cobmoaath TpeboBaHHU

TeXHukH ©Oe3onacHOCTH npu  paboTe C© XUMHYECKMMM peakTHBamu II0
["OCT 12.1.007-76.

5.2 3Onextpobe30nacHOCTs nNpu paboTe C 3JIEKTPOYCTAHOBKAMH II0
I'OCT P 12.1.019-20069.

5.3 Opranuszauus oOyuyenus paboraromux 6e30macHOCTH Tpyha no
["OCT 12.0.004-90.

5.4 Tlomeulenre naGoparopuu AOMKHO COOTBETCTBOBAThH TpeOOBaHHUAM
noxapHoit 6esonacnoctu o ['OCT 12.1.004-91 u uMeTs cpeacrea noxapoTy-
wenus no 'OCT 12.4.009-83.
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5.5 CopepkaHue BpefHbix BELUECTB B BO3AYXE HE NOHKHO [IPEBLILIATEH

YCTAaHOBNEHHBIX MpeNeNbHO JONYCTHMBIX KOHLEHTPAUWid B COOTBETCIBMH C
['OCT 12.1.005-88.

6 TPEBOBAHUWS K KBATHMPUKAIUINHN OHEPATOPA

K BrINOAHEHHIO U3MEpEeHHP U 00paboTke MX pe3ynbTaToOB HONYCKAIOT

VL, HMEKWIWMX Boicllee 00pa3oBaHHe, BJANEIOUIMX METOLOM ATOMHO-
abcopOUMOHHOro aHanmyM3a, 3HAOLWMX NPHHLINMT AeHCTBUA, KOHCTPYKLUHIO U Npa-
BUJIA DKCIITYaTallMK JAHHOTO 000pyAOBaHMA.

K BrimonHenuo paboT no npoOOnoAroToBKE AONYCKAKT JIHL, HMEIOLUX
cpeaHee CrenManbHoe XHMHUUYecKoe 00pa3oBatne, 00YYEHHBIX METOAUKE MOAIO-
TOBKH Npo® ¥ MOJY4YMBLUMX YIOBJIETBOPHTENbHbBIC PE3YNLTATEl MPH BBHINOJHE-
HHUH KOHTPOJIS NPOoUeAyPhl H3MEPEHHH.

7 VCJIOBMS BBIIIOAHBEHUS USMEPEHUN

[TpH# BBIITOJIHEHUH H3MeEPEeHUH B n1abopaTopuu HOJKHB! OBITE COOMIOACHD
CNenYOUHE YCIOBUA:

- TEMIiEpaTypa BO3ayXa (20+5)°C;

- aTMOCQEpPHOE J1aBJIEHHE 84,0-106,7 kIla;
- OTHOCHTENBLHAS BJIQXKHOCTh BO34yXa He Oonee 80 % npu 25°C;

- YacTOTa NEePEMEHHOI0 TOKA (50+1) ['y;

~ HANIpSOKEHHE B CETH (220+22) B.

8 MOATOTOBKA K BHIIIOJHEHWIO U3MEPEHUN

[Ipy noAroTOBKE X BBINOSHEHUIO U3MEPEHUH AOJKHB! OBITE NPOBEACHD!
cnepywiue pabotsl: 0162 npob, nouroToBka npudopa k pabore, NPUroTOBNE-
HUE BCIIOMOTrAaTENbHBIX H FPagyHpOBOUMHBIX pPACTBOPOB, I'panyupoBka npubopa,
YCTAHOBJIEHHE H KOHTPOJL CTAaOMJIBHOCTH I'PalyMpOBOUHON XapaKTEpUCTHUKH,
MOAroTOBKAa Npod K aHaAIM3Y.

8.1 Or6op npob

8.1.1 O160p 11po0 NUTHEBBIX BOX MPOU3BOAUTCA B COOTBEICTBHH ¢ TPebHO-
Banusamu [TOCT P 51593-2000 "Boxna muteeBas. Otbop npob".

OT160op npobd NOBEPXHOCTHABIX M CTOYHEIX BOX IPOH3BOJUTCH B COOTBETCT-
BuH ¢ TpeboBaHuAMH ['OCT P 51592-2000 "Boaa. Obuiue tpeboBanus k 0Td0-
py npo6®", ITHJ ® 12.15.1-08 «Meroauyeckue ykasaHusa no otéopy npobd mis
aHaJTM3a CTOYHBIX BOMY.

8.1.2 OtdHpaloT B EMKOCTH M3 IMOJHMEPHOIO Marepualia Miu 60pocHiu-
KaTHOTO cTeksia He MeHee 250 cM’ npobul. O6beM npobbl BOAB IPH ONpeaese-

HUHM CYMMBI (POPM METAIUIOB [Uia ObJeryeHus nepeMelllMBaHus He HOJDKEH Mpe-
BeILIATE 2/3 oOBeMa OyTeinm s Xxpanexnus npod.
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8.1.3 Ilpu omnpeneneHHH pacTBOPEHHBIX PopM METAIOB Mpobbl BOAEI
GUALTPYIOT uepes 00e330JICHRBIA-GUILTD «Oenas neHTay KW MOOKUCAIOT a30T-
HOW kucHoTON Do pH<2.

Cpox xpasenuns npo6-1 mecai nipu temneparype (2 — 5)°C.

8.1.4 [Ipu onpeneneHny CyMMBel GOpM METALIOB HEQHIIBTPOBAHHLIE IIPO-
Obl cpa3y e 1ocne oTOopa NONAKHUCIAOT KOHLEHTPUPOBAHHON a30THOH KHUCIIO-
Toh no pH<2,

Cpox xparenns npo6 1 mecsii npu remneparype (2 — 5)°C.

8.1.5 Tlpn otbope npob cocraBnsgeTcs CONMPOBOAUTENBHBIH JOKYMEHT IO
yTBEPXKJICHHOHN (hOpME, B KOTOPOM YKasblBaeTCsH:

- [[eJIb AHANU3A, NPEANONAracMsale 3arpA3HHTENH;

- M€CTO, BpeMs 0Tbopa;

- HOMep NpoOkI;

- 06BeM NpoOE!;

- JOJKHOCTL, (haMuinsa oTOUparolero npody, nara.

8.2 Iloxrorosxa npndopa x pabore

[Moxrotrosky npubopa k pabore npoBousAT B COOTBETICTBHH ¢ PykoBo-
NCTBOM MO 3KCIIyaTalHH.

Ycnosus onpenesieHuss METAlIOB Ha CieKTpodoToMeTpe (IUHpHHA LUeNH,
BhicOTa paboyel 30HbI MNAMEHH M T.JX.) YCTaHABMBAETCS B COOTBETCTBHH C Py-
KOBOACTBOM IO IKCIUTYaTALHH.

Pacxosl ra3oB H CKOPOCTH PacrnbiICHHA PACTBOPOB ONTHUMHUINPYETCH HJiA
KaKIOro npubopa HHAWBUAYAJBHO.,

8.3 IIpurorosjenue pacTBOpPOB
8.3.1 IIpuzomoencrue 0,1 M pacmeopa azommnoii KUCaomsl

B MepHO# kosfe BMECTHMOCTBIO 1 AM’ K HEGONBLIOMY KOJNHYECTBY IHC-
TUIUPOBAHKON BOABI QCTOPOXHO NpubaBnaoT 4,5 cM’ KOHIEHTPHPOBAHHON

a30THOH KHCJIOTHI, JOBOAAT 06bEM pacTBopa A0 METKH JHCTHJIHPOBAHHOM BO-
IOH U TWATENLHO epeMellnBaloT.

Cpok XpaHeHHs pacTBOpa 3 Mecsua.

8.3.2 lpuzomoenenue 0CHOBHO20 2paAOYUPOBOILHOZ0 PACMEOPA C MACCO-
goii Konuenmpayueii 100 mz/om’

OCHOBHOH rpalyHpOBOYHBIA PACTBOP OINpEAeAEeMbIX JIEMEHTOB I'OTOBAT
M3 COOTBETCTBYIOLMX IOCYJAPCTBEHHBIX CTAHAAPTHBIX OOpa3syOB BOAHEBIX pac-
TBOPOB HOHOB METAJUIOB B COOTBETCTBHH C HHCTPYKUMU 1O NPUMEHEHHIO.

BCKpHIBAIOT aMIlyNly CTAHAAPTHOIO PACTBOPA, cozepxaiero 1 mr/cM Me-
TAla. 5 CM® CTAHJAPTHOrO PacTBOPA MEPEHOCAT B MEPHYIO KONGY BMECTHMO-
ctbto 50 ev’. JlosomaT no metku 0,1 M pacTBOpoM a3oTHON KHCIOTHEI ¥ Nepe-

b
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MEWNUBAIOT. IIOMYydHEHHBIH OCHOBHOHW TCPAAYHPOBOUHBIA pACTBOP CONEPIKMAT
100 MXI/cM’ HOHOB COOTBETCTBYIOLIErO METANNA.
Cpok xpanenus pacrsopa 3 Mecsina py Temnepatype (2 — 5)°C.

8.3.3 Ilpuzomoenerue padouux zpadyuposouHsIx pacmeopos

I panynpoBounbie pacTBOPLl AJis1 NOCTPOEHUS W NIPOBEPKH I'paliyHpOBOY-
Horo rpaduka ¥ kammbpoBkH npHbopa roToBAT B MEpPHBIX koJIfax BMECTHMO-
cThio 100 cM® B coOTBETCTBHHM C Tabmuueit 3. PacTBopsl B k0a6ax ROBOAAT 1O
MeTku 0,1 M pacTBOpOM a30THOH KHCJIOTH! H NEPEMEILUHBAIOT.

Cpox XpaHEHHS MNPUIOTOBJIEHHBIX I'PAIyHpPOBOYHBIX PACTBOPOB HOHOR
METAJUIOB C MaccoBOR koHueHTpaumeh (10~1,0) mr/am’- He Bosntee 1 mecsaua npy
Temneparype (2 ~ 5)°C.

[‘papyupoBOYHBIE PACTBOPLI METANJIOB C MACCOBOH KOHHEHTpauHerh me-
Hee 1,0 MI/OM’ FOTOBST HEMOCPEACTBEHHO NEpPe] HAYaNOM H3MEPEHHI.

TaGanna 3 - [IpurorosjieHre rpagyMpoBoYHLIX PACTBOPOB HOHOB
METaNJIoB

Maccopas KOHUEHTpauns | AJHKBOTHAs YacTh FpadyHpOBOHHOND
Ne MEeTAJIOB B rpagyHpoOBOY- pacTBOpA IIoMeraemas
FPal. |  ypix pacTBOpax; Mr/am’ B MEPHYIO KOJI6Y
p-pa BMecTUMOCTHI0 100 oM’
o - o L ) oM’
] 10,0 10,0 ocHosHOro pacrsopa
2 | 5,0 5,0 ocoBHOTO pacTBOpa
3 | 4,0 4,0 OCHOBHOI'O pacTBopa
4 i 2.0 2,0 OCHOBHOIO pacTBOpa
3 1,0 1,0 ocHOBHOIO pacTBOpa
6 ! 0,50 10,0 rpanympoBOYHOIO pacteopa 2
] -
7 0,20 10,0 rpanyupoBOYHOI0 pacraopa 4
8 0,10 10,0 FpalyHpOBOYHOIO PACTBOPA 5
9 0,05 1,0 rpanyHpoOBOYHOTO PACTBOPA 2
DRI SURp—
10 0,02 1,0 rpanyuporounoro pacreopa 4
l._ll | 0,01 1,0 rpanyHpOBOYHOT0 pacTBopa 5
12 0,005 0,9 rpaayHpOBOYHOrO pacTBOpa 3

1
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8.4 YceranHoBliende rpaiyHpoOBOYIHON XaPaKTEePHCTHKH

['panyupyror - cnextpoQOTOMETP MO pacrTBOpPY HaMMEHbIIEH KOHUEHTpa-
iKY, COOTBETCTBYIOMIEH AHANa3OHY JIMHEMHOCTH IPaRxyHPOBOYHOH yHKIHM:
YCTaHABJIMBAIOT Hayano orcuera «0», BBoaaT B muiamsa 0,1 M pacteBop a3o0THOM
KACJNOTHl. PacnpUIslOT pacTBOp € KOHIECHTpaUUEH, COOTBETCTBYIOLICH Hau-
MEHBILICH . TpaHHtile JINHEHHOro Auarna3oHa, py4ykor «macmrab» yCTaHaBIIHBAIOT
nokasauue npubopa, COOTBETCTRYIONIEE TOYKE FPalyHpOBKH.

PacneisioT Apyrue rpanyMpoOBOYHEIE PAcTBOPHl B INIAMEHHU TOPEJKH H
DETHCTPUPYIOT NMOIJNIOLICHUE KaXIOr0 3JIEMeHTa NpH TpedyeMolt JJIMHe BONHALL.
J{1ana3oHs! JHHERHOCTH rPaly MpOBOYHOro rpaduKa npuBeaeHbl B Tadnuie 4.

Tabanna 4 — Inana3zosnl JHHEHHOCTH paJyHpPOBOYHON XapaKTepHCTHKH

Jr—

) HauMeHOBaHHEe o Iluanaaoﬁm NTUHERHOCTH
OnpeneNseMoro MeTauia rpallyMpOBOYHOM XapaKTEPHUCTHKH, MI/ oM’

XKeneso, 1(063::1[-..1", HHKBJ]I::*)EPOM 0,65~2,0

Kanmuii, Mapragerny I 0,005-1,0 -

Mes o | - 0005-50 |

CBHHeN 0,02-10,0

Mnk . 0,005-2,0 —1

I'panyupoBOYHLIE PACTBOPE! U3MEPSIIOT B NOPSAKE BO3PACTAHUA MacCOBOH
KOHUEHTPALHH ONPEIEeNsieMOro MeTalna.

[Ipu M3MepeHHH rpalyHpOBOYHBIE pacTBOPBl H AHANMH3UPYEMEIE MPOOH!
noJkHbl MeTh pH 152,

PacnpliseMble pacTBOPH! HE AOJDKHEI COASPIKATH B3BEIIECHHBIX YacTHI{ BO
H3bexaHHe 3aCOPSHHS KallUaIspa.

ITocne xaxaoro U3MEPERUA PaclblIAIT AUCTHILIMPOBAHHYIO BOLY H, NPK
HEOOXOAUMOCTH, NPOU3IBOAAT KOPPEKTUPOBKY HYNS [0 KXOJNOCTOMY PacTBOPYY.

B npouecce 0QHOH CEpHH H3MEPEHHH ClIeAyEeT KOPPEKTHPOBATEH HOCTOSH-
CTBO pacxoja roproyero rasa ¥ Bo3gyxa. CKOpOCTb 3aCachlBaHUSA IPafyHpOBOY-
HBIX PACTBOPOB ¥ Npo0 B PaCHbUIMTENbHYIO KaMepy N0JDkHA GhITh OIMHAKOBOM,

['panydpoBOUYHYI) XApaKTEPHCTHKY, BBIPaXalOIUYIO 3aBHCHMOCTh IIOKA-
3aRui NprOOpa OT KOHUEHTPAUHU PacTBOpa ONMpPEAEaseMOro 3JIEMEHTA (MI‘/,I[ME'),
YCTAHABAHBAIOT N0 CPENHEAPHPMETHYECKHM pe3yibTaTaM Tpex U3IMEpeHuH as

KOKNOH TOYKM 33 BBHIYETOM CPEeAHEAPUPMETHYECKOrO TpeX HIMEpeHHUi XoJo-
CTOU NpoOkI.
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8.5 KonTpoab cTabMIBLHOCTH I'PAXYNPOBOMHON XaAPaKTEePUCTUKH

KoHTposis cTaOUIBHOCTH IpadyHpPOBOUYHON XapaKTepUCTHKHM NMPOBOAAT B
COOTBETCTBHH ¢ PykoBOACTBOM 1no 3kcnnmyarauuu npubopa. Ecnu B Pyxoso-
NCTBE [0 3KCIUIyaTalMH OTCYTCTBYIOT PEKOMERJAALMK 110 KOHTPOJIO CTabuiib-
HOCTH I'DAXYHPOBOYHON XapaKTepHCTHKH, TO KOHTPOJL [T0 BCEM TOYKaM IIPOBO-
OAT HE pexe OQHOTO pa3a B JBa Mecsla, a TAKXXe NPU CMeHe NapTUil peakTUBOB,
rocje NOBEPKH WIM peMOHTa npubopa. KOHTpPOAs No ABYM TOYKAM NPOBOAAT
nepej HavyajoM asainsa B Kaxnoi cepuu pabouux npob. CpeacrpaMu KOHTDPO-
NS SBJAAIOTCS BHOBb NPUIOTOBJIEHHBIE 00pasubl nis rpaayydpoBku (M3 OpHBe-
JeHHBIX B Tabdu, 3).

I'panyupOBOUYHYIO XAPAKTEPUCTHKY CUMTAIOT CTAOWNLHON NpH BbITNOAHE-
HUH JUIS KaXKAoro obpasua s rpanyHpoBKH CAEAYIOWIETO YCIOBHUSA:

| X -C |<0,01-C- K., (1)

rae X — pesyabTaT KOHTPOJBHOIO M3MEpPEeHHUH MaccoBOM KOHLEHTPALMH HOHOB
MeTasl1a B 06pasie Als FPanyHMpOBKY, MI/AM’;

C — aTTeCTOBaHHOE 3HAYEHHE MACCOBOYH KOHLIEHTPAUMM HOHOB MeTajljia B
o6pasue ANs rPagtyupoBKH, Mr/mm’;

3nauenue K,p, COCTABJIAET A JHANA30HA OfpeesigeMblX KOHUEHTpauu#
(Mr/oM’):

- oT 0,005 0o 0,01 Bri1. — 31%;

- ¢B. 0,01 no 0,025 sxn. — 20%;

- ¢B. 0,025 no 10 k. — 14%.

IIlpumMmeuaHnue.

JonycTUMO yCTaHaB/iuBaTk COOCTBEHHbLIE HOPMATHBLI KOHTPOJISA CTa-
OMALHOCTH IPadyHUPOBOYHOH XapaKTEPHCTHKH B NabOpaTOPHH NPH HAKOIIEHHH
CTATUCTHYECKUX NaHHBIX IPH YCIOBHH, YTO OHH HE TPEBBLILAIOT 3HAYEHWH,
[IPUBEAEHHBIX BBIILE.

Ecnu ycnosue cTabHILHOCTH rpaiyHMPOBOYHOH XapaKTEPUCTHKU HE Bbl-
OJIHACTCA TOJIBKO JJIA OJHOro obpasua I8 rpaaydMpoBKH, HEOOXOOWUMO Bbi-
OJIHKHTH MMOBTOPHOE H3MEPEHHE 3TOr0 00pa3la ¢ UENbK) UCKIIIOYEHUA DE3Y/b-
TaTa, Coaepkalero rpydyro nNorpeiHoCTb.

Ecny rpagyHpOBOYHAsA XapaKTEPHCTHKA HeCTabUNBHA, BBIACHIKOT MIPHYH-
HbI W fIOBTOPAIOT KOHTPOJIb ¢ HCNOJIB30BAHHEM JAPYIHX 00pasuoB AN rpaiyH-
POBKH, NPEedyCMOTPEHHBIX METOAHKOH. 1lpKU nosroprnoM 0OHApyXeHMr HecTa-
OUNBHOCTH TPAAYHPOBOUYHON XapakKTEPUCTHKH CTPOAT HOBBLIA IpaayHpOBOYHBIH
rpadHK.
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8.6 IloaroroBka npo K aHaAMU3y

8.6.1 Ilpu onpeneneHud CyMMbl (POpM METAIOB HEQHUILTPOBRHHYIO XO-
POLIO MNepeMEIIaHHYK TpoOy BOAB! NMOABEPraloT KHCIOTHOMY O3OJICHHIO Ha
3IEKTPOIUINTKE, NecyaHoi My Boxsauo# Oane. Orbuparor 50 oM aHaNU3upye-
MOH BOIBI, NMEPEHOCAT B CTakaH BMECTUMOCTHIO 150 cM” 1 nobasnsior 3,0 oM’
KOHLEHTPUPOBAHHON a30THON KHUCIOTHI. [loNyYeHHBIH pacTBOp ynapHBaloT, He
fonyckas KuneHus npobrl, 10 BAOXHBIX cojeif. Ecnu npoba comepxuT 3HaYH-
TeNBHOE KONHYECTBO OPraHMYecKHX BEllecTB, TO K OcTaTky nobasnsior 3 cm’
a30THOM KHCIOTHI M CHOBAZ YIapvBalOT A0 BiaxHbIX coneil. [losTopHylo obpa-
0OTKY NPOBOJAT OO INOJHOrO Pa3pylieHUs OPraHMYECKUX COSAWMHEHHUH, YTO
KOHTPOJHPYETCst N0 LBETY OCTATKA (OCTATOK CTAHOBUTCA CBETJIbIM). B cTakaH c
BIAXHBIM OCTAaTKOM npunuBaioT 20-30 oM’ 0,1 M pacTBOpa a30THON KHUCIIOTEI,
NOJYYEHHBIH pacTBOpP KOJMHYECTBEHHO NMEPEHOCAT B MEPHYKO KOJIOY BMECTHMO-
cthi0 50 cM’. CTEHKH CTakaHa ONoJacKHBaloT M3 nunerku 0,1 M pacTBopoMm
a30THOM KHCHOTHI M HEPeHOCAT B TY e Koady. PacTBop JNOBOAAT OO METKH
0,1 M pacTBOpOM a30THOH KHUCJIOTRI K NEPEMEIIHBAIOT.

[Ipn HEOOXOOHMMOCTH KOHUIEHTPHPOBAHUS IIPOOLI OCTATOK MOCIE KHCIOT-
Hol 06paboTKy nNepeHocAT B K0JIOY MeHbuIero o6rema (25 cM’).

OxnospeMenHo ¢ 06paboTkoil npobri NPOBOAAT «XOJOCTOH ONBITY, ¢ OH-
CTWJUTMPOBaHHOH (OUAMCTHIIMPOBAHHOMN, NEHOHH30BAHHOH) Bozol (50 oM’).

8.6.2 Ilpu onpeneneHNH pacTBOPEHHBIX GOPM METAIOB YacTh HCXOANHOM
npodsl BOAB! OTQUIILTPOBLIBAIOT Yepe3 OdyMaxHbIH duneTp «benas nenran., Ot-
6upaloT MepHBIM HUAHHAPOM SO cM® OTHHILTPOBaHHOI NPOGH! H Jajee MOCTy-
rnaiot 1o 1.8.6.1.

8.6.3 Ina wnsMepeHus KOHLOECHTPAUUMH OAHOI'0 MeETallfla JOCTATOYHO
3-5 cm® poBsl, BCEX METANIOB — 50 e’

9 BLINOJIHEHHUE U3MEPEHUN

[ToAroTOBNIEHHYIO OJAHUM U3 BBILUCHEPEUHCIECHHEIX crocobos (1.8.6)
npoOy BOABI pacHbl/LIIOT B IJIAMEHH FOPEJIKH U CHYMMAIOT NOKa3aHUA KOHIeH-
TpaliHH NPSMBIM OTCYETOM ¢ Tabyio npubopa UMK PAaCCUMTHLIBAIOT KOHLIEHTPA-
I{MIO N0 MPafyHPOBOYHOMY IpaduKy.

ITocne nsTH NOCHEROBATENLHBIX H3MEPEHUH aHAIHU3HUPYEeMBIX npob, pac-
NBUAIOT OAKMK U3 IPay MpOBOYHLIX pacTBOPOB AJIA KOHTPOJA cTabUABHOCTH pa-
6oTel 1prdOpa. |

Ecnn MaccoBas KOHLUEHTPAUUs MOHOB META/UIOB B Opode BHIXOJAHT 3a
npenesibt BEpXHER MpaHuilpl rpanyuposoyHoro rpaduka, 1o npoby pasbasisior.

Ecnr MaccoBas KOHUEHTPALUMA HOHOB METAJINIOB B 1pole MEHbIUE HHXHEH

I'PaHUIBI MPaXyHpPOBOYHOrO rpadrka, To Npofy KOHUEHTPUPYIOT MYTEM YIapH-
BaHUL.

10
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10 OBPABOTKA PE3VYJIBTATOB UBMEPEHU N

MaccoBy0 KOHLEHTpauuio meramnoB X (Mr/aM’) pacCuHTBIBAIOT MO
dopmye:
X = C o Cmn 2 (2)

roe: C - MaccoBas KOHUEHTpaUHs HcclenyeMoi npobbl, rony4eHHas NpAMbIM
oTcUeTOM € Tabjio npubopa unv HaHOEHHas 0O rpajiyHpOBOYHOMY Ipaduky,

MI/OM’;
Cyon — DE3YNIBTAT AHAIH3A «XOJIOCTON NpodLDY, Mr/ oM.

Ilns pa3baBiaeHABIX NTpo6:
X=K, (C~- Cun) (3)

rae K, — koadgduuuent pazbasieHus npodsi;
Cion. — PE3YJIbTAT aHANIM3A Pa30ABICHHON «X0JOCTON NpodHIY.

JI71sl KOHUEHTPUPOBAHHBIX NTPOoO:

C ~ Cron
X =
K. (4)

rae K, — Ko3pPUUHEHT KOHUEHTPUPOBAHMS NPOOEI;
C,an — PE3YJIHTAT aHANIN3A KOHUEHTPHUPOBAHHON «XOJIOCTOH NPodbIy.

ITpn HeOOXONMMOCTH 3a pe3ynbTaT H3MEPEHHH X, NPHHUMAIOT CpEeHee
apH(pMETHYECKOE 3HAUYEHHE ABYX NapallIeNbHLIX onpeacnesuid X, u X,

X+ X,
‘:P__ 2 » (5)

AJIT KOTOPLBIX BBINOJNAHACTCA CICAYIOLIEC YCIIOBHUE,

X

X, Xal < 0,011+ X, (6)

rier - rnpeaen NoBTOPSIeMOCTH, 3HaYE€HUs KOTOPOTrO NpUBeeHb! B Tabiuue 5.

[Ipu HeBBIMOAHEHUM YCIHOBUS (6) MOTYT ObITh HUCNOJB30BAHBEI METORD!
[IPOBEPKU MPUEMIIEMOCTH PE3YJHTATOB NApalieNLHLIX ONpEene/leHHR ¥ ycTa-

HOBJIGHHSI OKOHYATENbHOIro pesyibTara cornacso paspena 5 F'OCT P HCO
5725-6-2002.

11
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Tabanua S — Auanaion H3IMepeHHH, 3HAYEHHA Npeaea MOBTOPACMOCTH
npu seposgrTuocTn P=0,95

I{Haﬁazoﬁ IIpenen noBTOPAEMOCTH
W3MepeH Hi, (OTHOCUTENEHOE 3HAYEHUE AONYCKACMOr0 PACXOMICHNURA
MP/aM> MEXY JBYMA DPE3YARTATAMH NapaiieNbHbIX
onpenenenni), r, % B
IIuThEeBBIEC BOLI
Ot 0,001 no 0,01 BkItOUY. 28
Cs. 0,01 no 0,025 sxnmou. 17
Cs. 0,025 no 10 Bknrov. 14
ITOBEPXHOCTHBIE U CTOYHBIE BOJIb!

Ot 0,001 no 0,01 Bxmoy. 39
Cs. 0,01 no 0,025 Brirou. 28 |
Cg. 0,025 no 10 Bxmovy. 17

11 OPOPMJIEHUE PE3YJLTATORBR UIMEPEHNHU

Pe3ynbTaT H3MEPEHHH B TOKYMEHTAaX, MpeaycMaTpUBalOLIUX €r0 HCNOb-

30BaHHE, MOXKET ObITh NpeacTansied B Buge: X * 0,07 -U-X, Mr/nm’,

rae X ~ pe3ynsTaT U3MEPEHHUH MAcCOBOH KOHIEHTPAIMH, YCTAHOBIIEHHBIN 110
3
rn.10, Mmr/oM;

U ~ 3HaueHHe nokasartens TOYHOCTH U3MEpPEHUH (pacluuperHast Heonpe-
NENEHHOCTh U3MEPEHUN ¢ KO3dPUIIHEHTOM OXBAaTAa 2).

3na4enue U npusencHo B tabnuie 1.

Jlonyckaercsa pe3ynpTaT U3MEPEeHHH B JOKYMEHTaX, BblaaBaeMbIX J1abo-
paTopHel, npencTasisats B Buae: X+ 0,0/- U, - X, Mr/ oM, P=0,93, npﬁ YCJ10~
sun U, < U, tne U, - 3HaYe€HUE nokasaresid TOYHOCTH U3MepeHnt (pacuin-
PEHHON HEONPEeNEeNIEHHOCTH ¢ KOIPPUUHKEHTOM 0XBaTa 2), YCTAHOBJIEHHOE NpH

peanu3audyd METOOMKH B abopaTopuu U obecrieuyBacMoe KOHTPOoIeM CTabuIL-
HOCTH pe3yNbTaTOB U3MEPEHU .

[Ippmeuanue.

I1py nMpeACTaBNCHUH pe3ynbTaTta H3MEPEHHH B JOKYMEHTaX, BbIAABAECMBIX
nabopaTtopueH, YKasbiBaloT:

— KOJIMYECTBO PE3yNhTATOB NAapajlIeSIbHbIX ONpEHEJCeHUR, HCNOMbL30BaAH-
HBIX JUIS pacyeTa pesyibTaTa U3MEPEHUIH;

— Crnocold omnpeneneHus pesynprara H3IMEpeHuil (cpelHee apudmerHye-
CKO€ 3HaYEHHE HIIK MEHAHA PE3YJILTATOB IapaeSbHbIX ONpEeNe/ICHHH ).

12
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12 KOHTPOJIb TOYHOCTHU PE3YJILTATOB U3MEPEHUM

12.1 O6uHe NoNOKeHN

KOHTpONE Ka4YeCTBA PE3yIbTATOB U3MEDPEHHH NpU pPEeanyu3aliHH METOLHKH
B 1aCOpaTOPHH NpenyCMaTpHBaeT:

- ONEPATHBHBIN KOHTPOJE NPOLENYPLI U3MEPEHUH;

~ KOHTPOJIb CTAOUJIBHOCTH PE3YJIETATOB M3MEPEHMI HA OCHOBE KOHTDOJIS
cTabUNBHOCTH cpenHero KeagparHyeckoro orknoHerus (CKO) nosropsemo-
ctn, CKO npomexytoyHoH (BHYTpHNMAOOpPaTOpPHOH) NpPEUHU3UOHHOCTH M Mpa-
BHJIBHOCTH.

[IepnoagUYHOCTE NPOBEACHHS KOHTPOJIA, 4 TAKXKE peasiu3yeMble MpoLecay-
Pbl KOHTPOJI CTabMJIBHOCTH pE3YJIbTATOB U3MEPCHHA pErflaMEeHTHPYHOTCS BO
BHYTPEHHUX NOKYMEHTaX JabopaTopuH.

OTBETCTBEHHOGTL 32 OpraHu3anMI0 NNPOBEACHUA KOHTPONA CTaOHJILHOCTH
PE3YJILTATOB aHalIu3a BO3JIAraioT Ha JIMIO, OTBETCTBEHHOE 33 CUCTEMY MEHEIX-
MEHTa KayeCTBa B J1abopaTopHH.

PaspenieHre NPOTUBOPEYHH MeEXAY pe3yibTaTamMd UBYX J1abopatopui
npoBoasT B cooTBeTcTBUM € 5.3.3 [TOCT P MCO 5725-6-2002.

12.2 OnepaTHBHBLIA KOHTPOJbL NPOUEAYPHI HIMEpeHuH
¢ HCMMOJIb30BaHHEM MeToa N00aBoK

OrnepaTuBHbIH KOHTPOJb NPOUEAYPLl aHan3a NPOBOAAT NYTEM CpaBHe-
HUS pe3yJIbTaTa OTAEABHO B3ATOH KOHTPOJABHOH npouenypbl K, ¢ HOpMaTHBOM
KOHTpOoNA K.

Pe3yneTat KOHTPONBLHOHR npoueayps! K, paccHUThIBaOT No GOpMye

KJ:=| X;p“ch_Cc} > (7)

rge X, ~— pe3yJbTaT aHanu3a MacCoOBOH KOHLIEHTPAUMHM MOHOB METANIOB B

npobe ¢ u3BecTHOM ROOABKOH — cpenHee apU(METHUYECKOE ABYX pPe3yJLTaToB
NapajieNbHEIX ONpeneNieHri, PacXoNaeHHEe MeWJy KOTOPBIMU YIOBIETBOPSET
yCaoBHI0 (6);

X, — PE3yNbTAT AHATU32a MacCOBOH KOHLEHTPAUMH HOHOB METALIOB B

HCXOLHOM npobe — cpeaHee apUPMETHUECKOE ABYX PE3yAbTATOB NapaIebHbIX
OTIpee/iEHHH, pacXoxkIeHHUE MEXAY KOTOPBIMHU YAOBJIETBOPSAET YCJIOBHIO (6);

Cy — BeJINUHHA 100aBKH.

HopmaTup koHTpoJis K pacCYMTHIBAIOT 10 GopMyJie

_ 2 2 '
K = 2\/ T 1rog), + 9 1ory,,, (8)
ep

13
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rae ﬂ’fcmmt. ,crf(m,,_.,_n? -.CTAHJAPTHbIE OTKJIOHEHUA IPOMEXYTOUHOH NpenU3HOH-~
o

HOCTH, COOTBETCTBYIOUIHE MACCOBOR KOHUEHTpAllMU HOHOB MeTajsioB B npobe
¢ w3BecTHOM 106GaBKOi U B HCXONHOMK NPo6e COOTBETCTBERHO, MI/aM".

[Ipouenypy aHanusa NMPU3HAIOT YOOBJETBOPHTENBHON IIPH BRINOJHEHUH
YCJIOBHA:

K, <K (9)

[Ipy HeBbInOABEHNWH YCHOBUA (9) KOHTPONLHYIO NPONENYPY MOBTOPRIOT.
[Ipn NOBTOPHOM HEBBIMONHEHHH YCNIOBHA (9) BBIACHAIOT NPHYHHBI, NPUBOLI-
IHe K HEYNOBICTBOPUTE/NbLHBIM pE3yJbTaTaM, U NNPUHUMAIOT MEPBI M0 MUX YCT-
PAHEHUIO.,

12.3 OnepaTuBHLIH KOHTPOJbL NpoUeXypPbl M3MepeHMH
¢ HCTIOJb30BAHHEM 00Pa3noB AJIS1 KOHTPOJIA

OnepaTHBHBIH KOHTPOJL INPOLEAYPHI aHallH3a MPOBOASAT NYTEM CpaBHE-
HUA pe3ynbTaTa OTHAEJHHO B3STOW KOHTPOJBLHOH npoueaypsl Ky ¢ HOpMaTHBOM
KOHTpoJ K.

Pe3aynsTaT KOHTPOJLHOHN npouenyps! K, pacCUnThIBAlOT N0 GopMyne

K.=|C_-C|, (10)

roe C., — Pe3ynbTaT aHajin3a MAacCOBOH KOHL{EHTPaLUXH HOHOB METAIOB B 00-

pasle UId KOHTPOJs — CpeaHee apuPMETUYECKOEe ABYX PE3YJbTATOB Iapa-
NENbHBIX ONPEAETICHAH, PACXOKIECHHE MEXIY KOTOPBIMH YAOBJIETBOPSAET YCIO0-
uto (6) paznena 10;

C — arTecTOBAHHOC 3HAYCHHEC MACCOBOH KOHUCHTPANNHY MOHOB METANJIOB B
obpasue i1 KOHTPOJiA.

Hopmatup kouTpons K paccyuTeIBaioT no dhopmye
K= 20’;ﬁ'@g). (1 1)

rae Ojgof - CTAHAAPTHOC OTKJIOHEHUE MPOMEXYTOUYHOH NPEHH3HOHHO-
CTH, COOTBETCTBYXOIIHE MACCOBOH KOHUECHTpaUUH HOHOB METAINOB B ofpasue
IR KOHTPOJISt, MI/IM”.

[Tpouteaypy anajii3a NpH3HAIOT YIAOBJIETBOPHTENLHOMR, IIPH BBINOJHEHUH
YCJIOBUA:

K, < K (12)

[Ipu HesniMoONHEHUHU YCIIOBUA (12) KOHTPOJIEHYIO NPOUEAYDPY [TOBTOPSIOT.
[Ipy MOBTOPHOM HEBBINONHEHHMY YCNOoBUs (12) BRLICHSIOT NMPUYUHSBI, NPHBOAI-
IHE K HEYNOBIETBOPUTENLHBIM pe3ylibTaTaM, ¥ IPpHHUMAIOT MEph! 10 HX YCT-
PAHEHUIO.

14
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13 IPOBEPKA IPUEMJIEMOCTHU PE3YJLTATOB,
HOJYYAEMBIX B ABYX JIABOPATOPUSIX

PacxoxxaeHue MeXay pesynbTaTaMH aHANW34a, [MOJIYYeHHBIMH B ABYX Jia-
OopaTopusax, HE AOJDKHO NpEBbIIUATH IpeAefia BOCNPOM3BOAUMOCTH. [IpH BBbI-

NOJHEHUH 3TOFO YCNOBHUS NpHemyeMbl 06a pe3ysipTaTa aHa/IM3a, H B KauecTse

OKOHYATEJHHOIo MOXeT OBITh HCIIONAL30BAHO HX CpelHee apu(PMETHIECKOE 3HA-
qeyHe, 3Ha4YeHH Npeaena BOCOIPOH3BOAUMOCTH NpHBEaeHs! B Tabnuue 6.

Ta6nmna 6 — /Iluanazod u3MepeHut, 3HAYEHHs NPENEJIOB
BOCNPOH3BOAUMOCTH NPH BepoATHOCTH P=0,95

Hnana3on
U3IMEPEHUH,
Mr/ M’

ITpenen BOCnpOU3BOANMOCTH
(OTHOCUTENLHOE 3HAYEHNE NOMYCKAEMOTO PAcXOXMACHMS

MCHY ABYMA PE3YNLTATAMM H3MEPEHUH, NONYyYEeH-
HBIMHM B pa3HbIX nadoparopHax), R, %

ITuThEeBbIC BOORI

O1 0,001 no 0,01 BximiOU. 41
Cs. 0,01 n0.0,025 Bxmroy. 27
Cs. 0,025 no 10 Bxnrou. 22

5

[TOBEpXHOCTHBIE H CTOYHDLIE BOD]

Ot 0,001 no 0,01 sBxinovy. 57
Cs. 0,01 no 0,025 sxitou. | 41]
Cs. 0,025 go 10 BxsrOU. 27

[Ipy npeBbllIEeHWH MNpenesna BOCNPOH3BOAHMOCTH MOTryT OblTh HCOOML30-
BaHbl METOJbl OUECHKH NPHEMAEMOCTH Pe3yJILTATOB aHajlM3a COTJIaCHO pasieny

S5TOCT P UCO 5725-6-2002.
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[NPRJOXEHHUE A

(uHpopMaIHOHHOE)
Tadnnua A.1 —~ brogxer HeonIpeXeNeHHOCTH mMepeHml

N3nanue 2011 r,

NCTOYHMK HeonpeaeJIEHHOCTH i OueH- CT&H,H,apTHa.ﬂ OTHOCHUTENBHAA |
Ka HEeONpeaeNeHHOCTh, %o
™R3 6,001 — | (0,01— | (0,025-
| 0,01) { 0,025) 10)
' 1 Mr/IM’ MI‘/lIM Mr/oM’ |
____Inteennie Boasl L
[IpuroroBnenne rpaalyHpOBOYHEIX DacTBO- B 25 | 2,5 2,5

_POB, U; |
CTeneHp YUCTOTH! PEAKTHBOB H A CTHILNH- B 2,2 1,3 | 1,5
POBA2HHON BOABI, U,

[Tonroroska npod k aHanm3y, u; B 2,8 1,5 1,5
CTaHBApTHOE OTKJIOHEHHE PE3yNbTAaTOB U3-| A 10,0 | 6,0 T 5,0
MEPCHHMH, NOJIYYEHHbIX B YCJIOBHAX IOBTO-

_})HEMOCTHH, L, | nl
CranaapTHOE OTKJIOHEHUE PE3yIbTATOB U3~ A 12,0 8.0 7,0
MEPEHUH, TTONMYUYEHHBIX B YCIOBHIX TIpOME-

KYTOUHOH npwusuounocm’, UI(TOE) N

CTaHAapPTHOE OTKJIOHEHHE PE3YALTATOB M3- A 14,5 9,5 7,8

MEPEHUH, NONYYEeHHEBIX B YCJIIOBHAX BOCNPO-

H3BOJAHMOCTH, Ug L

CyMMapHas cTaHJapTHAs OTHOCHTEAbHAL 15 10 8,5

HEOTIPEAETEHHOCTD, U, , 76

PacurpeHHas OTHOCHTEILHAS HEONPEACASeHHOCTD, U 30 20 17

npnk=2,% t o
HoneprOCTnme H CTOYHBIE BOOLI L ]

IIpUroToBieHUE rpanyupoOBOUYHBIX pacTBO- B 2,5 2,5 2,5

| OB, U, o |
CTeneHs 4YUCTOTHI PEaKTHBOB M ANCTHILIH- B 2,2 1,5 1,5
pOBAHHOM BOABL, u)

Iloproroska Npod K aHaNM3y, U3 B 2,8 1,5 1,5
CranfapTHOE OTKJIOHEHHE pe3yAbTaToB M3-| A 14,0 10 0 6,0
MEPEHHH, nonyqeunmx B YCJIOBHAX IOBTO-

_pxemocm U, | |
CrannapTHoe OTKJIOHEHME pPE3yNbTATOB M3~ A 18,0 12,0 8,0
MEPEHHKH, [TONIYIeHHBIX B YCIO0BHAX IIpOME- |
}I{YTD‘IH_E_)ﬁ HPEHHBHOHHOCTﬂg, UiToE) __r
CraHpapTHOE OTKJIOHEHHUE PE3YNIbTATOB H3- A 20,5 14,5 9.5
MEPEHHH, MOJIYHMEHHBIX B YCJIOBUAX BOCIIPO-

H3BOMUMOCTH, Up _

> Cornacro 'OCT P CO 5725-3-2002 yyTeHO npu pacuere CTaRIAPTHOrO OTKJIOHEHHS pe-
3YJLTATOB U3MEPEHHH, NONYYAEMEIX B YCIOBHAX BOCIIPON3BOAMMOCTH.
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Nananue 2011 r,

[Tpononxenue Tadbnuubl A 1

[THO P 14.1:2:4.214-06

|

i_gpukfil,%

CyMMapHas cTaHOAapTHAS OTHOCHTE/IbHAS 21 15 10
HEONIPEJENECHHOCTD, U, , 7 _
PaciudpeHHas OTHOCHUTEIbHAA HEeOTpeAeNeHHOCTD, [/ 42 30 20

IIpumeyanns.
OCHUHA,

| ananusa paaa HabmoueHUM.

] OueBKa (HEONpeaeNeHHOCTH) THINa A NOAYHEHA NYTEM CTAaTHCTUUYECKOTO aHanu3a paia Habno-

2 QueHKka (HeoTipeAeNneHHOCTH) THna B nonydyeHa cnocoGamu, OTNHYHEIMHA OT CTATHCTHYECKOTO
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OEIJEPAJIBHOE ATEHTCTBO
IO TEXHAYECKOMY PEI'YJIMPOBAHHWIO A METPOJIOI'AH
(PoceTanpapr)
MegepalibHOE roCyIApCTBEHHOE YRRTADHOS NPEANPRATHE
«YPanLCKUH HAYYHO-HCCRCIOBATENECKEH HHCTHTYT METPOJOT AN
(PYTYII « YHHAVIM») .
TocyraperBeHubi HAYYHBLIH MeTPONOrHIYSCKHE ARCTATYT r

CBUIETEJIBCTBO

00 arrecTannm MeToNuKH (MeTona) H3MepeHni 3
Ne 222.0070/01.00258/2011
MeroauKa M3Mepen il MaccoBbIX KOHNEATPANMN PacTBOPEeHALIX hopM B CYMMBI t

HAMMEHOBARKE METOLMKY (METOAR), BRIIONEA HAUMCHORAHME HIMEpASMOit RenHYHHE], H, PH HEQOXOAHMOCTH, |
pacTBOpEeHBLIX hopm kene3a, KaaMus, Ko0aNbLT], Mapragna., BAKEIs, MeId, TMRKA, XpoMa ;
~ obhexta HIMEpPEHHH, IOMONHHTEHLIX NBpaMeTpoB K peanniyeMeiil cnocol waMepekuit

H CBAHINA B NHTLERLIX, IOBEPXHOCTHLIX U CTOYHAIX BOJXAX METOAOM IIAMEHHOH ATOMHO- |

w'rq':—-'—ﬁ-—_r—._.ﬂ

—r
il

abcopbnmonnol cnexTpomeTpun, |

ffpeanasnaqeHian nif qpHMCHCHHA B OpradH3alHAX, OC CCTBIIAIO KQ QJibh COCTABA o .
06NACTE HCMOALIOBAHMUA h
NUTHEBLIX, OBEPXHOCTHAIX M CTOYHBIX BOJ, n

paspaGoramaas OBV "®OIIAQ", 125080, r. Mockpa, Bonokonamekoe mrocce, a.11, ¢rp. 1,

HAHMEHORAHHE ¥ anpec OpraHHIBUHH (NpeANPUATHA), paspaboTapmedi MeTonAKy (Meroq)

n copepxamanca B ITHI @ 14.1:2:4.214-06 "Meromika gaMeperaii MaCCORBIX KOBENCHTpaAl

0603HBUEHHE # HAUMCHOBRRHC ROKYMEHTE, COACPHAIREry METOANKY (METOR), TOR YTREPIRACHIA, YHCNO CTPRHHI
PAacTBOpeHHBIX $HOPM B CYMMBI paCTBOPEHHEIX (POpM Xene3a, KaiMug, KoOanbTa, Maprasna,

HEKENS, MEJR, NHHKA, XPOMAa U CBHHIUA B [THTHEBLIX, IIOBEPXHOCTHAIX M CTOYHBIX BOJAX METOIOM

IIAaMEHHOR aTOMHO-a0CopOuonHO# ciekTpoMeTprn”, wananue 2011r.. pa 20 macrax.

Meromuka (MeTon) arrecToBara (aH) B cooTBereTBHA ¢ O3 No 102 "O0 obecnewennwu e mECTBA .'
nameperuit” 1 FOCT P 8.563-2009. .

ATTeCTanny OCYIecTBIe A 00 Pe3yNbTATAM METDOJIOIHIeCKON SKCHEPTU3E! MATEDHAIIOB JI0
TEOPETHIECKHA H {HJTH) IKCIIEPUMEHTANLHLIX HCCREXORAHWH

pa3paboTke MeToaMkH (METONa) H3IMEDECHEN B 3KCNEPAMEHTANERELIX HCCIeNOBARHN

B peaynsrare arrecTallHy METOAHKRA (MeTo1a) H3MepeHRH YCTARORIEHO, aTo MeTomrka (MeTon)
HOPMATRBEO-TPABOBOR foKYMEHT B 061aCTH 00ECTICYEHHN CIHHCTRE Hsmapmmn npH Hmd 6! I'OCT P 8.563
H3MEPEHUH COOTBETCTBYET Tpebosaniim, npeabmaieMem LOCT P 8.563-2009,

[TokasaTermi TOUROCTY H3MEPEHUH NPRBEJEHEI B TIPANIOKECHAN Ha 2 II.

Y

" C.B.MenBegeBckux

@ 3, Kouepruna

L]
.

"
[ p—————p—————

PexomenayemMal
METOJHKH (MeToANS

h Poccusy 620000, 2. Examepunbyp el .
,i Ten.: (343) 350-26-18, thaxc: (343) 3 NRELLYY, E b Nyt .dirniimeits™
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1P IO EXNHE
x cenpereabersy Ne 222.0070/01.00258/2011 06 arrecranuu

PErHCTpaunOHHEId HoMED

JIner 1 w3 2

METONHKH H3MEpeHHi MACCOBLIX KORIEHTPANKH Xee3a, KaAMHN, K0OAILTa, MApranua, HRKeJs,
MeqH, HEHKA, XPOMA H CBAHUA B HHTbEBAIX, MOBEPXNOCTHLIX M CTOYHDBIX BOAAX
MEeTOXOM NJAamMenHoi aToMN0-20COPOUMHOHHON ClIeKTPOMeTPHA
Ha 2 JIMCTax

1 HaumenoBaHrAe onpeaesieMiIX nokalaTeneH, [ManaioHsl HIMEPEeHAH NpUBeJeHs B Tabnuue |

TaGnuual —— _ ,

Haumedopanue HAuara3zon U3MepeHuH, HaumenoraHue JuanasoH H3MepeRruA,

[ToKasarens Mr/om’ MOKA3ATEAA M/ M
Weneso Ot 0,01 o 10 Bxmou. Huxens Or 0,005 no 10 srumou,
Kagmun —_ | Ot 0,001 no 10 sruroH. CsuHel Ot 0,002 no 10 sxmou.
—Izaganh'r L Ot 9,065}10 10 BxuirOY, Xpom Ot 0,005 po 10 sxmoq.
Mapragery Ot 0,001 o 10 BxioY. [unx Ot 0,001 no 10 sxnrou.

Mens Ot 0,001 no 10 sxumion.

—

2 TMokasaTenu TOYHOCTH W3MepeHwuil', ITpe/iensl TOBTOPAEMOCTH ¥ BOCNPOMIBOAHMOCTH IIPUBEACHLIS Tabmae 2

Tdbnuna2
Jnanasod nimMepeHuH, Cymmapnast PacmupeHan Ipeuen [Ipenes
M/ om> tragnaprHad OTHOCHTCHbHAS NOBTOPAESMOCTH BOCITPOH3BOAH-
OTHOCHTENERHAA HGOI‘I}JEI[BHGHHDGTBZ, (DTHDE:H’I‘EHBHGG MOCTH
Heornpeee HOCTS, U.,% SHA4CHUE (otHocuTeAEHOC
q AQITYCKAEMOTO AHAYEHNE
Ue /o (HPH PACXOAKACHAR MEKAY 0Ty CKaEMOro
KOIPPHIMEHTE | nnyms peaymsraramu PACXOKICHHA MENTY
OXpaTta k — 2) ﬂﬂpaﬂ.ﬂﬂﬂﬁﬂﬁm JBYMA DEIYNLTATAMMH
i onpeaenenui, MaMepeHni,
npu P=0,95), NOAYYCHHBIMK
r, % B PAIHRIX
nabopatopnasx,
nipH P=0,95),
. . | 1 R®, %
r L IIMTEEBRIE BORK o
| Ot 0,001 no 0,01 Brymod. | iS5 - 30 28 4]
Cs.0,01 no 0,025 srrou. 10 20 17 27
Cs.0,025 po 10 BKITION, 8,3 { 17 i 14 22
L _ - TTOBEPXHOCTHBIC H CTOYHBIC BOAKI
O1 0,001 go 0,01 Bxmou. 21 ] 42 39 57
| C8.0,01 1o 0,025 sxmon. 15 | 30 28 4
C3.0,025 no 10 prmou. . 10 . 20 17 27

3as. jaboparopueif 222

Hata serpaun: 05.03.2011 r,

_STT SRS -

O.B. Koueprixa

' B coorserereun ¢ TOCT P 8.563-2009 (. 3.4) B KkayecToe noKanaTeis TOMHOCTH HIMCPEHKA HCNONBIOBAHL! (10KA3ATCAH

HCONPEACICHKOCTH H3MepeHKH.

z CoOTBETCTBYET XAPAKTEPHCTHKS OTHOGHTEABHOM NOTPCIIKOCTH NIPK JOBCPHTENBHOR pepoaTHOCTR P = 0,95,
} Pesymerarst HIMeperHl Ha HaCHTHYHBIX 00pastax #ccaeayeMore o0sexTa, NOMYUCHEEIC ABYMA NaGopaTopuiMi, GYIYT pasiHIaTscs C
NpeSLIOcHHEM TIpEneNa BOCHpoM3BOomUMOCTH (R) B cpefHem iic uYaile oxHoro paia ua 20 ciyvaes NPH HOPMANLHOM W {TPABHITLAOM
HCIIONBE3088HRAT METOMAKH M3MEpEHRE. 2TO NPOBEPCHO 1O IKCHCPUMCHTANBHEIM AAHHLIM, NOJYYCHHGIM B ACCATH nabopatopHax, npw
pa3IpaboTke RAHHOH METORHKM,




Juctr2 w3 2

ITPOJOJOKEHHAE NPUJIOKEHAS
K ceaxerenbeTry Ne 222.0070/01.00258/2011 06 arrecranun

POrUCTPAITHOHKEIR HOMED

METOARKH B3MepeHRH MACCOBLIX KORINEATPAXHH X eJjie3a, kagven, Kob0ajgpTa, MAPraana, HAKE/IA,
MeIH, AEK2, XPOMAa A CEAHNA B UHTLEBBIX, HOBEPXHOCTHLIX B CTOYRLIX BOJAAX

MeTOAOM Nhamennoif aromeEo-aGcopORBONEOH cnexTpoMeTpaN
Ha 2 nucrax

3 Bromicer HeonpeneneHHOCTH H3MepeHuii npueeaed B Tabmune 3

Tabnuua 3

HcTouHHK HEONpeReneHHOctY Ouenxa | CraHaapTHas OTHOCHTENILHASA
|  THNA HeonpeReneRHocTs, Yo

i

ITutheBpie BOOLI
[Tpurorosneuue rpa,zryﬂpnnotmmx pacmopun U
CTeneHs YMCTOTH PEAKTHBOB M JHCTH/UIHPOBAHHON BOMBL U, _

[loproroeka npob K aHajiu3ly, u;

CTaHmapTHOE OTIUTOHEHHE PEe3YNLTATOB Hamepm{nﬁ

MOJTY4EeHHBIX B YCITOBHAX HGBTGPHEMDETH4 U,

CranpgapTHOE OTKIOHEHHE PE3YNLTaTOB M3MEpEeHHH,
MOMYIEHHBIX B YCAORHIX IPOMEYTOIHOH
HpEuHBHOHHOGTﬂd Uirogs)

CranmapTHoOe OTKIIOHEHHEe pelyIbTaToB mmepem{ﬁ

| TONyHEHHBIX B YCIOBUAX BOCTIDOA3BOIHMOCTH, Up

ikl L i

Cymmapnaa CTAHAApTHAL OTHOCUTE/IhHAA HEONPENSIGHHOCTB, U,, % 8,5
‘mm_—_l'_ il Apg—

Pacimpenias OTHOCRTILHAA HeonpexenenHocts, U, upa k=2, % 20 17
S e — - _——-——-—-——-l—l-—I_J

Hﬂnepmotm{sm M CTOTHEIS BOZEI
Hpﬂro'mﬂﬂeﬂﬂc rpagyupOBOTHAIX PaCTBOPOS, U

CTeliedb IUCTOTH! PEAKTHBOR H nHCTHnanOBaHHOﬁ BOMBL, Uy

[ToaroToBka mpo6 K aHANMU3Y, U;

CTaHAAPTHOE OTKIOHEHHE PE3Y/IILTATOR mmepermﬁ

HOJTYHEHHAIX B YCJIOBHIAX ﬂOBTDpHBMGBTHt iu,

CTaRnapTHOE OTKNIOHEHWE PEe3YNLTATOB U3MEPCHMH,
[TIONY9ERHLIX B YCIOBHAX NPOMEXKYTOUHON
DPEUMIHOHHOCTH', Wyr0R)

CtanmapTHOE OTKIIOHEHRE PE3YNRTATOR mmepemm

NOJYHEHHBIX B YCIIOBHAX BDCHPGHSBE}HHL{UGTH HR

il g pR—— alirrera — e

Cymmapnast craHfapTHas OTHOCHTE/LHAA HEONPeNeNeHHOCTh, U, Yo

i ei——

-l u
’
Pacmmpennas oTHOCHTENbLHAA HeonpenenewHocts, U, npu k=2, % |

IpaMeganux
! Onenxa (Reonpenc/IeHACCTH) TANIA A HOMy<eRa Uy TeM CTRTHCTHRICCKOr0 aHaamsa pana Babmoneani.
2 Ouerka (AeonmpefeNeHHOCTH) Tma B nonydena cnoco6aMy, OTIATHEIMA OT CTATHCTHMECKOIO RHAIHIA pAja

Rab oo ae BHH.
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3as. nabopatopueh 222 jf’—c:'}_ef) Uttt 0.B. Kouepruua

Hara seinagy: 05.03.2011 r.

- .

‘ Cornacio TOCT P UCO 5725-3-2002 yurteHo npH PAcYeTe CTRHAAPTHOIO OTKIOHEHHS PE3YNRTRTOB MIMEPCHMM, NOJTYYEHHLIX B
YCNOBHAX BOCRPOHIBOAHMOCTH



