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CBUAETENLCTBO OB ATTECTALIUA MBU
Ne 05-47/149
(BsameH 08-47/121)

MeToOWKa BLINONHEHNA W3MEepPeHU MACCOBOA KOHUEHTPauWn Hoaa MEeToAoM WH-
BEPCHOHKOHW BONMbTAMNEepOMETPYM, paspaboTanHan B TOMCKOM MOMUTEXHUYECKOM YHM-
BepcuteTe U OO0 «BHN ¢ «}OMX» v pernamenTMpoBaHHan B MY 08-47/148 (no peecTpy
aKKpeaUTOEAHHOR MeTponorudeckol cnyxbsl TOMCKOrO NOAUTEXHWYECKOrD YHWBEpCUTE-

Ta}

MOJTOKO ¥ MOJIOYHBIE NMPOLQYKTHI.
BOILTAMINEPOMETPUYECKWA METOL W3MEPEHNS

MACCOBO#M KOHLIEHTPALIMN HOLA
aTTecrosana B cooTseTcTeun ¢ FOCT P 8.563 (TOCT 8.010).

ATTecTalmA OCyLWIECTENSHA NO PE3yNbTaTaM TEOPETUYECKOND U IKCNEePYMEHTARBHO-
ro veenegoeana MBI,
B pesynstate artectayan MBW yctavosneno, uto aanHan MBW cooTeeTcTeByeT
npeaLABNAEMBbIM K HEeH MeTponorvyeckim tpebosannam v obnanaer cneaywumn oc-
HOBHbBIMW METROCINYECKWMW XapaKkTepuCTUKaMn:

1 Ouanazoxbl MIMEpPeHU, OTHOCUTENbHbIE 3HAMSHUNA MOKAIATENSR TOMHOCTH, no-
BTOPAEMOCTH 1 BOCNPOW3BOAMMOCTH METOAMKW NPY OOBEPVTENBHOW BEPOATHOCTH

P=0,95
Mokasatens no- |[okasatene soc-
Haumeno- sTopRemoctn | Npouspopumoctk | Mokasatens Tou-
BawWe on- {cpenrexsagpatw- | (CPeRHeKBaApaTY- | HOCTH {rpaHuLp), B
penense- ﬂu;auaaou onp:#e;?:?x UECKOE GTITIOHEHME | HECKDE OTKIOHEHMe | KOTOPBIX HEXOAKTCH
MoFO Kom-|  KOHUBHTPALMK, Mrig FOBTOPAEMOCTY), | BOCTOMIBOAUMO- | MOTPEUIHOCTL Me-
NOHEHTZ e\ o o ToAuKA),
0',[5)- m)' O'R 5 l% 8-%
Hoa | ot 0,05 go 10,0 exriou. 8 15 35




2 Anana3oH n3mepeHuid, 3Ha4YeHus npesenoB NOBTOPSEMOCTU W BOCMPOW3BOAUMO-
CTW Npn JOBEPUTENBLHOI BeposiTHocT P=0,95

Mpegen no-
HaumeHo- BTOPAEMOCTU
Mpepen Bocnpon3BoaAMMOCTU
BaHve on-  [lnanasoH onpejessie- (ans aByx pe- (,qj:ﬂ'q,qs " pe3p ﬂbTaTﬂB n3me-
pepensie- MbIX KOHLEHTpaLWiA, 3yNbTaToB Na- Y YIE
MOF0 KOM- M/ gm* pasnenbHbIx peHI'?"V')*
NMOHEHTAa onpepnene-
HWIA). T
|7|o,q o1 0,05 go 10,0 Br/ou. 0,22X 0,42 * X

X - cpefHee apudmMeTVUYeckoe 3HaueHue pesysbTaToB MapasifiefibHbIX onpeaeneHuii
MaCCOBOW KOHLEHTpaLMM KOMIMOHEHTA.

X - cpefiHee apudiMeTUYecKoe 3HayeHue pe3y/bTaToB aHasn3a, MOoJy4YeHHbIX B ABYX
nabopatopusx

3 Jara Bbigaun ceugetensctea 11 despans 2004 r
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1 HABHAYEHWE U OBJIACTb NMPUMEHEHNSA

HacTtosiwmin aokymeHt (MY 08-47/149) ycTtaHaBnuBaeT METOAUKY
BbINOMHEHUSI M3MEPEHWN MAaCCOBOW KOHLIEHTpauuu noga npu aHanuse
npo6 MONOYHbIX MPOAYKTOB (MOJIOKO LEnbHOEe, TBOPOr, NPOCTOKBALLa,
CNMBOYHOE Macrno, MaprapuH, cMeTaHa, kedup u Ap. MOMOYHbIE NPOAYK-
Tbl) U yCTaHaBNMBAET NOPAAOK OnpeAeneHusi MacCOBOW KOHLIEHTpaLum
noaa MeToaoM MHBEPCUOHHOW BonbTamnepomeTpuu (UB).

[uana3soH onpegensiembixX KOHUEHTpauuin noaa B aHanmampyembix
obbekTax npuseaeH B Tabnuue 1.

Onpeaenexnio noga MewarT aHuoHbl: 1000-kpaTHble K3ObITKK
xnopua—, cynbdar-, docdar—, kapboHaT-uoHOB, Gonee uem 10-
KpaTHble U30bITkM 6POMUA— U HUTPUT—UOHOB.

OnpepenexHnio 1noga MeLlalT KaTUOHbl — OKUCIUTENM (kene-
30 (3+) u ap.) u KatuoHbl — ocaauTtenu (cepebpo (1+); cBuHel (2+);
pTyTh (14)) N NOBEPXHOCTHO—AKTUBHbIE OPraHUYECKUE BELLECTBA.

BnusHue MeLsalowmnx KOMMOHEHTOB YCTPaHAETCA B npouecce
npo6onoaroTOBKM M BbINONMHEHUS VB naMepeHusa noaroToBrEHHOW Mpo-
Obl.

2 HOPMATUBHbIE CCbIIIKHN

B HacTosLleli MeToaMKe MCMONb30BaHbLI CCbIKM Ha crneayloLme
cTaHaapThbl:

FOCT 12.1.004-91 Cucrema crangaptoB GesonacHoctu Tpyaa. lMo-
»apHas 6esonacHocTb. ObLue TpeboBaHus

MOCT 12.1.019-79 Cucrema craHgaptoB 0e3onacHOCTM Tpyaa.
SnekrpobesonacHocTb. ObLme TpeboBaHUA U HOMEHKNaTypa BUAOB 3aLLu-
Tbl

OCT 12.4.009-83 Cucrtema craHgaptoB GesonacHoctu Tpyaa. llo-
KapHasi TexHuka Ans 3awwmTel 06bekToB. OCHOBHbIE BUAbl. PasmelleHue u
obcnyxueaHue

FOCT 976-81 MaprapuH, >upbl 4NA KynMHapuu, KOHAQUTEPCKON, Xre-
onekapHOI NPOMbILLNEHHOCTU. [paBuna NPMEMKU U METOAbI UCTIbITAHWIA

FOCT 1770-74 Mocyna mepHas nabopartopHas cTeknsaHHas. Liunun-
Apbl, MEH3YPKU, KOMBbI, NPOBUPKU. TEXHMYECKNE YCNOBUS

FOCT 2156-76 PeaktuBbl. HaTtpui ABYyyrnekucnbid. TexHU4Yeckue
yCroBusi

FOCT 4168-77 Peaktuebl. HaTpuii a30THOKUCHbIA. TeXHUYECKNE YC-
nosus

[OCT 4204-77 PeaktuBbl. Kucnora cepHas. TexHUYecKue ycrnosus

FOCT 4212-76 PeaktvBbl. MeToAbl NPUrOTOBNEHWUSA PACTBOPOB AN
KOMOPUMETPUHECKOTO U HedhEeNoMETPUYECKOTO aHanum3a



FOCT 4217-77 Peaktusbl. Kanuit a30THOKUCHbIA. TeXHUYECKUE yCro-
BUA

FOCT 4232-77 PeaktuBbl. Kanui nogucTbiin. TEXHUYECKNE YCIOBUS

FOCT 4328-77 PeaktuBbl. Hatpusa ruapookucb. TexHU4eckue ycrno-
BUA

FOCT 4461-77 Peaktusbl. Kucnora azotHas. TexHuueckue ycnosus

FOCT 6245-88 (NCO 6557/1-86, NCO 6557/2—84) Peaktusbl. Ku-
cnota ackopbuHoBas. TeXHUYECKUE YCIIOBUSE

[OCT 6709-72 Bopga guctunnupoBaHHas. TeXHUYECKUE YCOBUA

FOCT 9293-74 (MCO 2435-73) A30T razoo0pasHblit 1 Xuakun. Tex-
HUYECKMe ycnoBus

FOCT 9736-91 MpuGopbl anekTpuyeckue NpAMoro npeobpasoBaHuA
ONst U3MEPEHUSA HEINEKTPUYECKUX BENUUMH. ObLume TexHudeckue Tpeboa-
HUSA 1 METOAbI UCTbITAHUI

FOCT 11125-84 PeaktuBbl. Kucnora a3otHast 0coG0M YNCTOThbI. Tex-
HUYecKue ycnosus

FOCT 12026-76 Bbymara chunbtpoBansHasi nabopatopHasi. TexHude-
Ckue ycrosus

FOCT 14262-78 Peaktusbl. Kucnora cepHas ocobon 4nmctoTbl. Tex-
HWUYECKME YCnoBus

[OCT 14919-83 OnekTponnuTbl, SNEKTPONSIUTKN U XAPOYHbLIE SMEK-
Tpowukadbl 6bITOBbIE. OOLLME TEXHUYECKME YCINOBUS

FOCT 15150-69 MawumHbl, NnpUbOpLI U ApYrue TEXHUYECKUE U3aenus.
McnonHeHuns ansa pasnuyHbIX KNMMaTUYeckmx panoHoB. Kateropum, ycnosus
JKCnnyaTaumn, XpaHeHUss U TPAHCNOPTMPOBAHUA B 4aCTU BO3AENCTBUSA K-
MaTu4eCcKux pakToOpoB BHELLHEN cpeabl

FOCT 17435-72 JluHelkn YepTexHble. TeXHUYECKUE yCroBus

FOCT 17792-72 3nekTpod CpaBHEHUS XrnopcepebpsiHbIi HACbILLEH-
HbI 06pa3LOBbI 2—T0 pa3psaa

FOCT 19908-90 Twurnu, YaLuku, CTakaHbl, KONObl, BOPOHKU, NPOBUPKU
M HaKOHEYHWMKM W3 MPO3padHOro KBapueBoro crekna. Obwme TexHudeckue
ycnosus

[OCT 20490-75 PeaktuBbl. Kanuii mMapraHuoBOKUCIbIN. TexHu4e-
CKkue ycrioBus

FOCT 21400-75 Crtekno xummko-nabopatopHoe. TexHu4eckue Tpe-
©oBaHus. MeToabl UCNbITAHUI

FOCT 24104—2001 Becbl nabopaTtopHble. ObLue TEXHUYECKME YCIo-
BUA

FOCT 25336-82 Tlocyaa u obopyaoBaHue nabopaTopHble CTEKMSAH-
Hble. Tunbl, OCHOBHbLIE NapaMeTpPbl U pa3Mmepbl

FOCT 26809-86 MonoKko U MOSIOYHbIE NPOAYKTLI. [paBuna npuemku,
MeToabl 0TOopa 1 NoAroTOBKM NPo6 K aHanu3y

FOCT 2816589 Mpubopbl 1 annapaTbl nabopaTopHble U3 CTekna.
AKBagMCTUNNATOPLI. Mcnaputenu. YCTaHOBKM pekTudmKaunoHHble. Obume
TexHu4yeckme TpeboBaHus

FOCT 29227-91 (MCO 835/1-81) Mocyaa nabopaTopHasi CTEKnsH-
Has. MNuneTkn rpagympoBaHHbie. Yactb 1. Obwme TpeboBaHus
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OCT 29228-91 (MCO 835-2-81) MNocyaa nabopaTopHas CTEKMSAH-
Has. MuneTkn rpagympoBaHHble. Yactb 2. MuneTku rpagympoBaHHbie 6e3
YCTaHOBMNEHHOIO BPEMEHU OXMAAHUS

FOCT 30004.2-93 MavioHesbl. MpaBuna NpMEMKA U METOAbI UCMbITa-
HWi

FOCT 3118-77 (CT C3B 4276-83) Peaktusbl. Kucnora consHas.
TexHu4eckue ycrnoeus

FOCT P 8.563-96 NocyaapcTBeHHas cuctema obGecneyeHns eauHCT-
Ba U3MepeHuin. MeToamkn BbINOSIHEHNA N3MEPEHWUI

MOCT P WNCO 5725-1-2002 TO4HOCTb (MPaBUSILHOCTL U NPELU3NOH-
HOCTb) METOAOB U Pe3ynbTaToB M3mMepeHunin. Yactb 1. OCHOBHbIE NONOXEHUA
1 onpeaeneHus

MOCT P WNCO 5725-6-2002 TO4YHOCTb (MPaBUSILHOCTbL U NPELU3NOH-
HOCTb) METOA0B U pe3ynbTaToB U3MepeHuin. Yactb 6. cnonb3oBaHue 3Ha-
YEHUN TOYHOCTU Ha npakTuke

3 CYLHOCTb MHBEPCHUOHHO-
BOJIbTAMIIEPOMETPUYECKOIO METOA AHAJTN3A

CyLLUHOCTb KONMYECTBEHHOTO XMMUYECKOro aHanu3a nuLeBbIX Npo-
OYKTOB Ha coaep)aHue ioaa 3akno4aeTcsi B nepesose Bcex ¢opm noga
nyTeM COOTBETCTBYIOLLEN MNOArOTOBKA B 3MEKTPOXMMUYECKN aAKTUBHYIO
dopmy noguaa (I ) n nocnegyowem onpegeneHum noguaa metogom UB.

MoaroToBka npo® 3aBUCMT OT BMAA MPOAYKTA U COAEPKALUMXCA B

HeMm chopm ropa (I, 10, , iioA-ka3enH, BUTanoA 1 ap.).

Ona nepeeoga Bcex hopM noga (6e3 notepb Moga anemeHTapHo-
ro) B ogHy hOpMYy W YCTpPaHEHWS MELUAIOLLEr0 BRUSIHUA OpraHUYeckux
BELLUECTB NMPOBOASAT LUENOYHOE OKMCIUTENbHOE MIaBfeHne ¢ nocneaylo-
LeNn HeWTpanusaumen pacteopa U BOCCTAHOBMIEHMEM OKUCAEHHbLIX POPM
noaga Ao moamaa ackopOuHOBOW KMCINOTOIA.

MeTtoa VB uamepeHuin 0CHOBaH Ha CNOCOBHOCTU MOAMA-UOHOB Ha-
KannmBaTbCa Ha NOBEPXHOCTU PTYTHO-MEHOYHOTO 3MeKTpoaa B BUAE Ma-
NopacTBOPUMOrO COEAUHEHMUS CO PTYTLIO MPU ONPEeAeneHHOM NoTeHuma-
ne ¢ nocneaylowmMM KaToAHbIM BOCCTAHOBIEHMEM 0CaKa NpU U3MEHe-
HUM NoTeHuuana. AHanUTUYECKUM CUrHanoM SIBMAETCS BENWYMHA KaToa-
HOro nuka npu noteHuymane (MuHyc 0,30 +0,05) B nponopumnoHanLHO
KOHLEeHTpaLum inoaa.

MaccoByto KOHLeHTpauuio noga pacCUuTbLIBAKOT MO MeToay fobas-
kn AC noaua—moHoOB B aHanusnpyemslii pacteop. ObLaa cxema aHanusa
npo6 metoaoM VB npeacraBneHa Ha pucyHke 1.



MoaroToBka

npwvbopa,
npob BNeKTPOAOB,
pacTBOpOB U TA.

E—

B nsmepeHus
npoobl

MoproToska Mposepka
BNEeKTpoxnummyec-

KOW AYeiku

$

Cbemka
Cbemka Beenetive VB Kp1BO#i ¢ Pacuer

B KkpuBoit AC onemenTa no6askon AC KOHLiEHTpaLmm

PucyHok 1. OcHO8Hble amanbi aHanu3a npob memodom UB

4 TPUNNCAHHbBIE XAPAKTEPACTUKU INMOIrPELUHOCTH
N3MEPEHWUW U EE COCTABIJIAOLNX

4.1 MeToauka BbINOSIHEHMA U3MEPEHUN MAaCCOBbLIX KOHLEHTpauun
noga B npobax npoaykToB (MOMOKO LiefibHOE, TBOPOT, NPOCTOKBALLA, CIK-
BOYHOE MAacno, maprapvH, cmeTaHa, kedup u Ap. MOJOYHbIE NMPOAYKTbI)
MEeTOA0M MHBEPCUOHHON BOMNbTaMnepoMeTpumn obecneumBaeT nonyyeHne
pe3ynbTaToB U3MEPEHUI C NOTPELUHOCTBIO, HE MPEBLILLIAIOLLIENH 3HAYEHUN,
npuBeAeHHbIX B Tabnuue 1.
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Tabnuua 1 — [ManasoHbl U3MepPEeHUn, OTHOCUTENbHbIE 3HAYEHMSA NOKa-
3atenen TOYHOCTM, NOBTOPSIEMOCTU M BOCMPOU3BOAUMOCTU METOAMKU
npu AoBepuTENbLHOM BepoaTHocTu P=0,95

r:_%';?:;::" [NokasaTtenb
MOCTU :g::zgzi;l [NokasaTenb
Haume- (cpeame- | (chennersan- | 1O HOCTY (rpa-
- HULbI, B KOTO-
HoBaHne [wana3soH onpepge- KBajpartnue paTudeckoe Hel,
onpejae- cKoe OTKNo- pbIX Ha-
NAEMbIX KOHLEeHTpa- OTKINOHEHNE
NASMOTO 1) it mr/ir (vnn MF/AMS) HeHune rno- BOCMPOU3BO- XoAuTeA no-
KomMno- Huv, BTOpPSIEMO- AMMpOCTVI) rPeLUHOCTb Me-
HeHTa cTh), 0 ! TOAUKM),
0 , % 8,%
o, (5] % | ORr (5j
- OT10,058010,0
Voa 9 A0 15, 8 15 35
BKIIOY.

4.2 3HayeHusa nokasaTensa TOYHOCTU METOAUKU UCMONb3YIOT Mpu:

— OLeHKE AEeATEenbHOCTU nabopaTtopuit Ha KayecTBO MPOBeAEHMUs
UCMbITAHUN;

— OLEHKe BO3MOXHOCTM WUCMONb30BaHUS PE3ynbTaTOB M3MEPEHMU
npu peanusauum METOAMKW BbINOMHEHUS U3MEPEHUI B KOHKPETHON nabo-
paTtopuu.

5 TPEBOBAHWUS BE3OINMACHOCTH, OXPAHbI _
OKPYXXAIOLEN CPE/L]bI 11PN BbIMNOJIHEHUU U3MEPEHUN

5.1 Ycnoeus 6e3onacHo20 npoeedeHust pabom

5.1.1 K pabote ¢ nonaporpacom unu BONbTAMNEPOMETPUYECKUM
aHanu3aTopoM, HarpeBaTenbHbIMU NpUGopaMu U XUMUYECKUMU peaKTu-
BaMK JONYCKAeTCa NepcoHan, U3y4uBLUMIA UHCTPYKLUMIO MO SKCnnyaTayum
npubopa, npasuna paboTbl C XUMUYECKUMU PEAKTUBAMU U XUMUYECKOM
nocyaomn.

5.1.2 Npubop 1 MeLwanka B Npouecce aKcnmnyatauum OMmKHbl ObITb
HaAEXHO 3a3eMIIeHbI.

5.1.3 lNpu BbLINOMHEHUU AHANUTUYECKUX M3MEPEHUI HEeoOX0AUMO
cobnmopgate TpeboBaHnA TexHUkM 6e3onacHOCTM npu paboTte ¢ Xxumuye-
CKMMM peaKkTUBaMK.

5.1.4 SnekTpobe3onacHOCTb Npu paboTe C aNeKTPOoyCTaHOBKaAMU —
no MOCT 12.1.009.

5.1.5 MNMomeLleHne nabopaTopum AOMMKHO COOTBETCTBOBaTL Tpebo-
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BaHUAM noxkapHoun 6esonacHoctn no NOCT 12.1.004 n umeTb cpeacrTea
noxapotyweHus no FOCT 12.4.009.

5.2 Tpeb6oeaHus K Keasiughukayuu onepamopos

BbinonHeHue u3MepeHuin npou3BoaMTCA NabopaHTOM UM XUMU-
KOM—aHanUTUKOM, BMAAEOWMM TEXHUKOW BOMbTamMNepoMeTpPUYECKOro
aHanM3a 1 U3y4MBLLMM MHCTPYKLIMIO MO SKCMyaTauum 1crnorb3yemoii an-
napartypbl.

5.3 Ycnoeus ebinosiHeHUs1 usmepeHull

M3mepeHus npoBoaATCA B HOpMasibHbIX MabopaTopHbIX YCNOBUSX:
— Temneparypa OKpyxaroLLero sosayxa (25 £10) °C;

— arMocd)epHoe aaBrneHue (760 £ 30) Mm.pT.CT ;
— OTHOCUTEfbHas BNaXXHOCTb BO3ayxa (65 £ 15) %;
— YacToTa NepeMeHHOoro Toka B0+£5TIy;
— HanpspKeHue nNuTaHusa B CETU (220 £ 22) B
6 OTBOP U XPAHEHUE NPOB

OT60p U XpaHeHne npod MpPoBOAAT NO HOPMATUBHOW AOKYMEHTa-
Uun ans AaHHOW rpynnbl aHanuM3upyemon OAHOPOAHOM MNpOAYyKUuMM (no
FOCT 26809, TOCT 976, FOCT 30004.2 n ap.).

Ona aHanu3a ucnonb3yloT ABE napannesbHbiX nNpobbl U OAHY XO-
NOCTYIO UNK ABe napannesibHbIX U 04HY pe3epBHYIO NPobbl.

7 CPELJICTBA U3MEPEHWHA, BCITOMOIATE/IbHOE
OBOPY/LJOBAHUE, NMOCYA, PEAKTUBbBI U MATEPUATIbI

7.1 Cpedcmea usmepeHull u ecrnomo2amesibHoe o6opydosaHue

7.1.1 KoMnnekc aHanuTuyeckuin BonbTamnepometrpuyeckuin CTA
[1] B komnnekTe ¢ IBM-COBMECTUMbIM KOMMbIOTEPOM;

unu nonsporpad nwboro TunNa B KOMNNEKTe C ABYXKOOPANHATHLIM

camonucLem.

7.1.2 fdelika anekTpoOXMMMYECKas, B COCTaB KOTOPON BXOAAT:

- CTakaH4MKM U3 KBapLEeBOro cTekna BMeCTUMocCTblo 20 — 25 oM.

- pabounii aNeKTpoa — PTYTHO-NNEHOYHBII;

- 9neKkTpoa cpaBHeHus — xnopcepebpsaHbin B 1,0 MOMb/aM> pac-
TBOPE Xnopuaa HaTpus Unu Kanusi ¢ CONpoTMBNEHeM He 6o-
nee 3,0 kKOwm;

- BCNoMoraTenbHbli anekTpog — xnopcepebpsiHbiii B 1,0 Monb/am®
pacTBope Xropuaa HaTpusi UNKU Kanus ¢ CONPOTUBMNEHNEM HE
tonee 3,0 kKOm.
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Honyckaetcsi ucnonb3oBatb Apyroe obopyaoBaHue u npubopsbl,
NO3BONAIOLLME BOCMPOU3BOAUTL TEXHUYECKUE N METPONOTNYECKUE Xapak-
TEPUCTUKU, YKa3aHHbIE B ,ﬂaHHOVI MEeTOoAUuKe aHanmsa.

7.1.3 Becbl nabopatopHble no FOCT 24104.

7.1.4 [osaTopbl NUNETO4YHbIE MOOOro TMNa ¢ gnanasoHoMm obbema
aosupoBaHusa ot 10 go 200 MKN M AUCKPETHOCTLIO YCTAHOBKM He Bonee
1 mkn [2].

7.1.5 MnuTka 9nekTpuyeckas C  3aKpbITOW  cnupanbld  nNo
FOCT 14919 unu gpyrux Mapok.

7.1.6 MydensHaa neyo Tuna [IM-8 wunu MP-64-0215 no
FOCT 9736;

UNK 3NEeKTponeYb CONPOTUBMNEHUA KamepHasa nabopatopHasi, obec-
neyuMBaroLlan noaaepxaHue 3ajaHHOro TeMnepaTypHOro pexuma oT
150 °C po 600 °C ¢ rpaHuuen NorpeLHoCcTn usMepenuii + 25 °C;

nnu Komnnekc npobonoaroToBku “Temoc—3kcnpecc” ¢ AnanasoHoM
pabounx Temnepatyp ot 50 °C go 650 °C ¢ rpaHuLENn NOrPELLIHOCTbIO U3-
MepeHun £15 °C (nsrotosutens OO0 “UTM”, r.ToMcCk).

7.1.7 Annapat ana guctunnauyum sogbl AC[-4 no MOCT 15150
unu [3].

7.1.8 Wunuybl TurenbHble no [4].

7.1.9 Beptywka marHutHon mewankun MM4 (MonbLia) u cTep)keHb
(Mewlanka), M3rotToBNEeHHbIN U3 Xene3HoW NPoBONokK AnNuHON 10 — 15 mm,
TOMWMHOW 1 MM, FepPMETUYHO BMASIHHbIA B TEPMOCTOMKYIO CTEKNSAHHYIO
TPYOKYy.

7.2 Mocyda

7.2.1 Munetkn mMepHble nabopaTtopHble CTEKNSAHHblE 2-F0 Knacca
TO4yHOCTM BMmecTumocTbio 0,50; 1,00; 2,00; 5,00; 10,0 cm® no rOCT
29227.

7.2.2 Tocyna n obopyaoBaHue nabopaToOpHble CTEKMSAHHbIE MO
FOCT 25336 unu nocyaa mepHasi naboparopHas CTeknsiHHas 2—ro knac-
ca ToyHocTu no FOCT 1770: kondbl HanuBHbIE BMeCcTUMOCTbIO 25,0; 50,0;
100,0 1 1000,0 cM>; LMAUHAPLI BMECTUMOCTbIO 10,0 cM°.

7.2.3 Nanoyku creknsHHble no MOCT 21400.

7.2.4 3xcukatop no FOCT 25336.

7.3 Peakmuebi u mamepuarnbi

7.3.1 TocypnapcCTBEHHblE CTaHAApTHbIe 06pas3ubl cocTaBa BOAHbLIX
pacTBOpPOB MOHOB MoAMAA C MOrpeLHocTblo He Bonee 1,0 % OTH. npwu
P=0,95. KoHUeHTpauusa anemeHTa B CTaHAapTHOM 0bpasue AoMmkHa ObiTb
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He meHee 1,0 mr/om’. Hanpmmep, [CO 6088-91 — pacTBOp MOANA—UNOHOB
KoHUeHTpaLmu 1,0 mr/cm® (1000 mr/am’).

7.3.2 Kanun ioguctbin [5] unu FOCT 4232 x.u..

7.3.3 Hatpuit azoTHokucnbii no FOCT 4168 x.u..

7.3.4 Kanun azotHokucnbivi no FOCT 4217 x.u..

7.3.5 Kanun xnopucteivi no TY 6-09-3678 oc.u. [6].

7.3.6 Harpusa rugpookucs no FOCT 4328.

7.3.7 Kucnota ackopbuHoBas (nopowuok) no MOCT 6245.

7.3.8 Kucnota aszotHasa koHueHTpupoBaHHas no NOCT 11125 oc.u
unu no NOCT 4461 x.u..

7.3.9 Kwucnota cepHas KoHUeHTpupoBaHHas no [OCT 14262
oc.M. unu no FOCT 4204 x.u..

7.3.10 Bopga GuguctunnupoBaHHas [7] unu ,El,VICTMJ'IJ'IVIpOBaHHaﬂ no
FOCT 6709, neperHaHHass B NpUCYTCTBUU cepHow kucnotbl (0,5 oM KOH-
LeHTPUPOBaAHHOW CEpPHOW KVICJ'IOTbI n 3 cm® 3 % -Horo pactBopa kanus
MapraHLOBOKMUCIIONO Ha 1 AM® AUCTUNNMPOBAHHOI BOAbI).

7.3.11 Kanui mapraHuosokucnbivi no FOCT 20490.

7.3.12 bBymara nigukatopHas yHusepcansHas (pH 1 —10) [8].

7.3.13 bymara dunbtpoBanbHaa no NOCT 12026 wnu punbTpbI
00e330MN€EHHbIE (CUHSAA NEHTA).

7.3.14 Asort rasoobpasHbin no FOCT 9293.

8 NOA4rOTOBKA K BbIMOSTHEHUIO N3MEPEHUMA

8.1 Modzomoseka npubopose Kk pabome

MoAroToBKY M NPOBEPKY aHanU3aTopoB BOMbTAMMNEPOMETPUYECKNX
unu nonaporpacos, a TaKke HarpeeaTenbHbIX NPMOOPOB NPOBOAST B CO-
OTBETCTBUM C UHCTPYKLMEN MO IKCnnyataumu U TEXHUYECKOMY ONUCAHUI0
cooTBEeTCTBYOLLEro npudopa.

8.2 Modzomoeka nabopamopHol Nocyobl

KBapueBble CTakaHYMKM MpOTUPAIOT HATpUeM ABYYINEKUCHbIM,
NPOMbIBAIOT PacTBOPOM a30THOW KUCnoTbl (1:1) M MHOrokpatHo 6uau-
CTUNNUPOBaAHHON BOAON. [pokanuBaloT B My(erbHOW neuu npu Temne-
patype 400 °C — 550 °C n XpaHAT 3aKpbITbIMU KanbKOW UM B 9KCUKATOpPE
B CyXOM BUAE.

8.3 [lpuecomoeneHue uHOUKamMoOPHO20 Jnekmpolda U
anekmpo0da cpasHeHUs

8.3.1 MoaroToBKa MHAMKATOPHOrO PTYTHO-NSIEHOYHOIO 3MEKTpoaa

MHAMKATOPHBIN PTYTHO-NIIEHOYHbIN 3M1EKTPOA nNpeacTaBnseT cobomn
hTOPONNAacTOBLIN CTEPXEHb C 3anNpPecCoBaHHON cepebpsAHON NPOBOSOKOW
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anametpom 0,8 MM, BbICTynalowein Hapyxy Ha 5 — 7 MM. Mnowaab no-
BEPXHOCTM COCTaBnsieT npumepHo 20 MM~ (NocTaBnsieTca noTpebuTenio B
rotToBoM BuAe). [nA noarotoBkM anekTpoga k paboTe Ha MOBEPXHOCTb
cepebpa HaHOCAT MneHKy pTyTW. [OKpbITME PTYTLIO MPOM3BOAAT NyTEM
onyckaHusa pabouyen 4vactu anekTpoaa (cepebpsHON NPOBOMOKM) B Me-
TasnsIMyYecKkylo pTyTb Ha 2 — 3 ¢, 3aTeM pPTYTb pacTupalrT punbLTpoBanb-
HOW BGymarow Ans paBHOMEPHOro pacnpeaeneHus no MoBEepXHOCTU ce-
pebpa. 3nekTpoa NpoMbIBAOT GUAUCTUNNMPOBaHHON BOoAOW. Mpoueaypy
amanbrammpoBaHus paboyeit NOBEPXHOCTU 3NEKTPoAa MOBTOPSAIOT eXe-
JHEBHO.

8.3.2 nMMoarotoBka k paboTe anekTpoga CpaBHEHWS U BCNOMOra-
TEnNbLHOro anekTpoaa

B kayecTBe ariekTpoaa CpaBHEHUS U BCMOMOraTENbHOTO 3NEKTPO-
[la UCMonb3yloT xnopcepebpsiHble anekTpoabl. Hosble xnopcepebpsiHble
3MeKTPOoAbI 3amnosHAIOT OJHOMOJSIPHLIM PACTBOPOM Kasiusi XSIOPUCTOrO U
BbIJAEPXKMBAIOT HE MEHee 12 Y ANsi YCTAHOBIIEHUS PABHOBECHOTO 3Haye-
HUA noteHumana. ocrne NpoBeAeHUA aHANU30B 3NEKTPOAbI XPaHAT, Mo-
rpy3uB Ux B OAHOMONSIPHLIN pacTBOp Kanus xnopucroro. Mepea Ucnonb-
30BaHWEM BMEKTPOAbI TLATENBHO ONONACKUBAOT GUAWUCTUNNMPOBAHHOM
BOAOIA.

8.4 lMpuezomoerneHue pacmeopos

8.4.1 OCHOBHbLIM pPacTBOPOM UOBUO-UOHOE SIBIISIETCA rocyaapcT-
BEHHbIV CTaHAapTHbIN 0bpa3sey (FCO 6088-91 unu ap.) cocrasa pacTBo-
poB  uoaua- VIOHOB C aTTeCTOBaHHbIM 3HAYEeHUEM  KOHUEHTpauuu
1000,0 Mr/,uM

PekomenayeTcs MCNoNb30BaTh MHCTPYKLMIO NO npumeHeHuto MCO.

8.4.2 Tpu otcyrctBun MCO pacrBopa uoGuUG-UOHOE8 BO3MOXHO
NPUroTOBIIEHWEe OCHOBHOIO pacTBOpa U3 COMU Kanus MOAUCTOr0 Mapku
X.4. Un1 0C.4. cneayowmm o6pasom:

PeakTuB kanuin nognCTbIN BbICYLUMBAIOT 40 NOCTOAHHON MaccChl Npu
105 °C — 110 °C. Hasecky (0, 1308 + 0,0002) r kanua MoAMCTOro nome-
watot B Konby ob6vemom 100,0 oM’ pacTBOpPSAIOT B HEOOMNbLLUOM KONUYe-
cTBe BUANCTUNIIMPOBAHHO BOAbI U AOBOAAT O0OBLEM A0 METKM BuAMCTUN-
NMPOBaHHOW BOAON. 3aluMLLaloT OT BO3AEWCTBUSA CBETA C NMOMOLLBIO NO-
cydbl U3 TEMHOIO CTEKNa unu nocyabl, 06epHyTON CBETO3aLUUTHON ODyma-
roin.

8.4.3 AtTecTtoBaHHble cmecu cepun AC-1, AC-2, AC 3 n AC-4 ¢ co-
aepxanueM noxos no 100,0; 10,0; 5,0; 2,5 u 2, 0 MI’/JJ,M COOTBETCTBEHHO
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rOTOBAT COOTBETCTBYIOLMM pa3baBneHneM UCXOAHbIX PaCTBOPOB B MEp-
HbIX KOnBGax GuaANCTUNNNPOBAHHON BOAONW, COrMacHo Tadnuue 2.

Mpyu NMOBTOPHOM MPUrOTOBMEHUM PACTBOPbI BbIMMBAIOT, KONObI He
NPOMBIBAIOT BOAON, @ 3anONHAIT CBEXENPUIrOTOBNIEHHBIM PACTBOPOM TOM
e KOHLEHTpaLum.

Tabnuua 2 - MpurotToBneHune atrectoBaHHbIX cMecen (AC) noama-uoHoB

KoHueHTpayus
P:g(eoéquao,rq%H OTbu PaeMblM O6viM Mep- Iﬁ%ﬁg?;gﬁg:f‘ Kolfo:gj("x‘é@;“'
npuroTosne- o6bem, cm® Hou ZOM%y'qb" Horo pacTeopa | pacteopa uo-
HWS ACs, AC, mr/igm Aua-uoHa
Mr/gm
1000,0 2,50 25,00 100,0 AC-1
100,0 2,50 25,00 10,0 AC-2
10,00 1,25 25,00 5,00 AC-3
10,0 2,50 10,0 2,50 AC-4
10,0 2,00 10,0 2,00 AC-5

AC-1 ycToiumBa B TedeHue 3 MeC. Npu XpaHeHnun B nocyae 3awm-
LLEHHON OT BO3AENCTBMA CBETA.

AC-2, AC-3 - B TedeHune 30 aHel npu XpaHeHun B NOCyAe 3allu-
LLEHHON OT BO3AENCTBUA CBETA,;

AC-4, AC-5 - B TedyeHne 10 aHeln npu XpaHeHuMn B Nocyae 3allu-
LLIEHHOW OT BO3E€NCTBUA CBETA.

8.4.4 PacTtBOp Kanus xnopucToro KoHueHTpauum 1,0 monb/am°

HaBecky kanus XJ'IOpVICTOFO maccow (7,46 + 0,01) r nomeLyaiotr B
konby o6vemom 100,0 oM, pacTBOPSOT B HEGObLLOM KOnuyecTse buau-
CTUNNMPOBAHHON BOAbI M AOBOAAT 00bEM A0 METKM GMAMCTUNNUPOBAH-
HOW BOAOMN.

8.4.5 PacTtBOp kanusi a30THOKMUCNOro KoHueHTpauum 0,1 monb/am’

Hasecky kanus aSOTHOKl/ICJ'IOFO maccowm (1,01 + 0,01) r nomeLLaoT B
konby o6vemom 100,0 o’ pacTBopAOT B HEGONbLLIOM KONu4yecTse duam-
CTUNNUPOBAHHON BOAbI M AOBOAAT 00bEM A0 METKM GuaAUCTUNNMPOBAH-
HOW BOAOMN.

8.4.6 PacTtBOp Kanusi a30THOKUCOro KoHueHTpaummn 0,5 Monb/am°

Hagecky kanus azoTHokucnoro maccoii (5,05 + 0,01) r nomewaior B
kon6y o6bemom 100,0 cM®, pacTBOpSIOT B HEGOMBLLIOM KONMYECTBE Buan-
CTUMNMPOBAHHON BOAbI U A0BOAAT 06bemM A0 METKW GUAMCTUNNUPOBAH-
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HOW BOAOW.

8.4.7 PaGounit pacTtBOp CepHOW KWUCNOTbl  KOHLIEHTpauuu
1 MOJ'Ib/,lJ,M

B konby BMeCTUMOCTbIO 100 cMm®, Hanonoatu 3anonHeHHy0 Guan-
CTUNNNPOBAHHOI BOAON, BHOCST 6,0 CM° KOHLEHTPUPOBAHHON CEPHOIi
KMUCNOTbI, NepemMeLLmMBaloT M A0BOAAT O0bLEM A0 METKU BuauCTUNnmpo-
BAHHOW BOAOMN.

8.4.8 PaCTBOp HaTpUsi TMAPOOKUCU MOSAPHOM KOHUEHTpauuu
2,5 Monb/,u,M

HaBsecky HaTpusa rwp,pooxucw macconn 10,0 r momeLalT B KOnody
BMecTumocTbio 100,0 om® , pacTBOpsitOT B HEOOMbLUOM KOnu4ecTee 6uau-
CTUNNUPOBAHHON BOAbI U JOBOAAT A0 METKU OMAUCTUNNUPOBAHHON BO-
OO,

8.4.9 A30THYIO KUCNOTY (Mapkn XY) pekoMeHayeTCA NeperoHATb.

8.5 NModzomoeka npob

Ona aHanusa ucnonb3ylT ABe napannenbHbiX Npobbl U OAHY XO-
NOCTYIO MK ABE NnapannenbHbIX ¥ 0AHY PE3EPBHYIO NPOGbI.

8.5.1 lMoarotoBka Npo® MOJIOKa U MOJIOYHbIX NMPOOYKMOE (MO-
1I0KO LenbHOE, TBOPOr, NPOCTOKBALLA, KEUP U Ap. MOMOYHbIE NPOAYK-
Tbl) C coaep>xaHue xupa MmeHee 3 % macc. npoBoAAT cneayowmm obpa-
30M:

Mpo6y, 06'beMOM no 1,0 cm® (ana monoka) B3ATYIO NUMNETKOW C TOY-
HOCTbIO 0,05 oM, unu HaBecky maccoii no 1,0 r (anNa MONOYHbIX NPOAYK-
TOB), B3SITYIO C TOYHOCTbIO O, 001 r, noMeLatoT B Tpu KBapu,eBblx CTakaH-
ynka o6beMOM Mo 20 — 25 cm®, fobasnsioT no 1,0 CM pacteopa HanMﬂ
rMAPOOKUCU MOMSAPHON KOHUEHTpauun 2,5 mons/am®> u no 2,0 CM pac-
TBOpA Kanusi a30THOKUCIOrO MOMbHOW KOHUEeHTpauuu 0,5 monb/am°® B Ka-
KObIA U3 CTaKaHYMKOB.

CTakaH4MKM MOMELIaloT Ha MAUTKY UM B KOMMMEKC npobonoaro-
TOBKU «TeMmoc—-3kcnpeccy ¢ Temneparypon 130 °C 40 NOMHOrO BbICyLUU-
BaHMs Maccol. locrne 3Toro Temneparypy KOMMnekca yBenu4usaror A0
180°C u BblgepxwmBatoT 10 mMuH, 3atem ysenuuusatot Ao 250 °C u BbI-
aepxusaitot 10 MuH, 3aTeM yBenuumeaem Temnepatypy Ao 300 °C u Bbl-
aepxuBatoT 15 MuH, 3aTeMm yBenuuuBaloT Temnepartypy Ao 580 °C (unu
CTakaH4uK NOMELLAOT B Mydernb C TaKOW e TeMnepaTypoi) Ha 30 MUH.

CTakaH4YMKK1 BbIHUMALOT, OXNaxaatoT, ,u,oﬁaanmor 1,0 oM’ pacrsopa
Kanus a3oTHOKUCNOro KoHueHtpauuun 0,5 MOnb/AM®, CHOBa MOMeELLaoT
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CTakaH4ukM B KOMMSIEKC MNM Ha nnutky ¢ Temnepatypoin 130 °C -
150 °C; pacTBop ynapuBatoT gocyxa.

CHoBa o6pabartbiBaloT npu Temnepatype 580 °C B TedeHue
10 MUH.

06pa60TKy pacTBOPOM Kanmusi a30THOKMCIOrO  KOHUEHTpauuu
0,5 Monb/,qM rIOBTOpﬂlOT elle pas, TO ecTb CTakaH4MKu oxnaxgatoTt, 4o-
6aBnsioT 1,0 cM> Kanusi a30THOKUCHOTO, ynapusaroT Jocyxa, yBenuuusa-
10T Temnepatypy 4o 580 °C u BbiAePKMBAIOT MPW 3TON TemnepaTtype B
TeyeHue 10 — 15 MuH.

Mocne Takoi 06paboTkM 0Cagok B CTakaHuMkax Genbii 6e3 Bkpan-
TNEHWUI YEPHBIX UNK CepPbIX YacTuL, NPoobI.

CTaKaH‘-IVIKVI ¢ npobon oxnaxaarwT, 106aBnAlT B Ka)K}J,bIM cTakaH-
Yuk no 8 cm® 6M,qmcmnnmposa|-n-|om Boabl o 1,6 —1,8 oM’ CEPHON Ku-
CrnoTbl KoHUeHTpauun 1,0 Monb/,uM

lMpumeyaHue 1. CEPHYIO KUCNOTY B CTakaHuMku Ao6aBnsioT nop-
LUSiMK: CHaqana po6asnsor 1,0 CM® CEPHOM KUCTOTbI KOHLIEHTPALMM
1,0 Mmonb/am>, nepeMeLuMBaloT, NPoOBEPSAIOT pH pacTBopa No MHAMKATOpP-
Houi Bymare, a 3aTeM noGasnstor 0,6 — 0,8 cm® CEPHOW KMCIOThbI KOHLEH-
Tpauun 1,0 MOJ'Ib/,EI,M noeoasa pH pacteopa oo 3HaveHus 3 — 5.

3areM B KaXabli cTakaH4yuk 4obaenaT npumepHo no 0,02 r cyxo-
ro nopoLluka ackopGMHOBOW KUCMOTbI, TLIATENLHO MEPEMELUNBAIOT CTEK-
NSIHHOM Nano4kon. Mpobbl B CTakaHYMKaxX rOTOBbI K USMEPEHMUIO.

8.5.2 TMMogrotoBka npob kupoebix NPodykmoe (CNMBOYHOE Mac-
N0, MaprapuH, cMeTaHa u ap.) C coaepaHue xwupa 6onee 3 % macc.
nNpoBOAAT cneayoLmum obpasom:

Haecky npo6bl maccovi no 1,0 r nomeLLaloT B TPKU KBapLEBbIX CTa-
KquMKa obbemom 20 — 25 CM ,El,06aBJ'IF|lOT B KaXXOblli CTakaH4YMK Mo
3,0 oM’ paCTBopa HaATpPUA  rMAPOOKUCU  MONAPHOW  KOHUEHTpauuu
2,5 MOJ'Ib/J:l,M nno 7,0 cM™ pacTeopa kanus a3oTHOKUCIOrO KOHLEeHTpaumm
0,5 MOMb/AM°, HaKPBIBAIOT KPbILLKAMM U MOMELLAIT HA NAUTKY UM B KOM-
nnekc npobonoaroToBkM «TeMoC—3Kcnpeccy ¢ Temneparypoun 105 °C —
110 °C Ha 30 MuH. MNocne 3Toro pacTBOp XOPOLUO NepemMeLLnBatoT, U3 no-
JNIlYY4EeHHOro pacreopa (MMHepanmsaTa) otbupatot nunetkon no 1,00 oM’
pactBopa C TOYHOCTbK [0 0 02 oM’ NoOMeLLaloT B YUCTblE KBapLUEBbIE
cTakaHuMkn 06beMom 25 cm°.

CTakaH4yMku MOMELLAIOT Ha NIUTKY MM B KOMMNIEKC npobonoaro-
TOBKW, yBenuumsaroT Temnepatypy 4o 120 °C — 130 °C u BblaepxuBatoT
[0 NOSMHOTO BbICYLLMBAHUS MACChl.
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Mocne aToro Temnepatypy komnnekca yesenuuusaiot ao 180°C u
BbliaepxuBatoT 10 MuH, 3atem yBenuuusaiot Ao 250 °C u BbiaepXuBaoT
10 MuH, 3aTeM yBenuuuBaem Temnepatypy Ao 300 °C u Bblaepxusaiot
15 MuH, 3aTem yBenuuusaloT Temnepatypy Ao 580 °C (unu crakaHymk
nomeLyatot B Mydernb C Takou >xe TeMmnepaTtypoi) Ha 30 MuH.

3aTeM crakaHuMKM BbIHUMAIOT, OXMaxgatot, 4o6aBnskoT no 1,0 cm®
pacTBopa kanus asoTHOKUCOro KOoHueHTpauuu 0,5 Monb/am°, cHoBa no-
MELLIAIOT CTaKaHYMK B KOMMJIEKC UK Ha NnuTKy ¢ Temnepatypon 130 °C —
150 °C, pactBop ynapusatT gocyxa. CHoBa o6pabaTbiBaloT npu Temne-
patype 580 °C B TeyeHue 15 muH. OBpaboTKy pacTBOPOM Kanusi a3oTHO-
KMCNOro KoHueHTpauuu 0,5 MOMb/AM° MOBTOPSIOT eLle pas, TO eCTh CTa-
KaH4YMKM oxmaxaaloT, AoGasnstor 1,0 cM® kanus a3oTHOKMCIIONO, ynapu-
BaIOT 4OCYyxXa, yBENM4MBAOT TemMnepatypy Ao 580°C u BbiaepxusaoT npu
3TON TemnepaTtype B Te4eHune 10 — 15 muH.

Mocne Takoin 06paboTkn 0CcaaoK B CTakaHuuMkax Genbin 6e3 Bkpan-
NEHWIt YePHbIX UK cepbiX YacTuL, NPodsbI.

CTaKquMKM ¢ npo6on oxnaxaaT, 400aBNAT B Ka)KEI,bIVI CTakaH-
4MK o 8 cm> GWJ,MCTMnnMpOBaHHOM BoAbl M Mo 1,6 — 1,8 cm’ CEPHON Ku-
CNnoTbl KOHUeHTpauuu 1,0 MOMb/AM”.

MpumeyaHue 2. CepHyl0 KUCNOTY B CTakaH4MKU [00aBNAi0T nop-
nsimn: cHagana [o6aBnstoT 1,0 CM® CEPHOI KUCNOTbI KOHLIEHTPALWMN
1,0 Mmonb/aM®, nepemMeLLnBatoT, NpoBepaIoT pH pactsopa no uHaukaTop-
Hon Gymare, a 3aTeM po6aensior 0,6 — 0,8 CM® CEPHOII KUCNOTbI KOHLIEH-
Tpauumn 1,0 Monb/aAM®, AoBOAS pH pacTteopa o0 3HayeHus 3 — 5.

3aTteM B Kaxkabli cTakaHuuk gobaensior npumepHo no 0,02 r cyxo-
ro nopoLuka ackopOGUHOBONM KUCHOTbI, TLWATENbHO MEPEMEeLUMBAlOT CTEK-
NSAHHOW Nano4kon. Mpobbl B CTakaH4MKax roTOBbI K U3MEPEHMUIO.

8.5.3 MoaroToBKy XONOCTbIX NPO6 NPOBOAAT B TEX XK€ YCNOBUSIX,
4YTO M NPO6GONOArOTOBKY aHaNMU3upyemMbix 06HLEKTOB, CO BCEMU pPEeaKTUBa-
MU, HO 0e3 BHECEHUS aHanM3Mpyemoro obbekTa, UCNoNb3ya BMECTO HEro
OUAMCTUNNUPOBAHHYIO BOAY.

9 BbIMOJIHEHUE U3MEPEHUN

9.1 Ycnoeus npoeedeHuss u3MepPeHUll Npu ucCnoJsIb306aHuUu
eonbmamepomempuyecKko20 komrnekca CTA

POHOBON 3NEKTPONUT — Kanuil a30THOKUCHbIA KOHLUEHTpauun
0,1 Monb/p,M
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MoTteHuuan anekrponusa — 0,0 B.

[Anana3soH passeptku noteHymana — ot 0,0 B go munyc 1,2 B.

Pexum pasBepTku noteHuynana —  aAuddepeHymnanbHo-

UMMYNbCHbIN.

CkopocTb passepTku noteHymana — 20 mB/c.

MoTeHuuwan katogHoro nuka noguaa — (munyc 0,30 £ 0,05) B.

MoaroToBka M BKIIOYEHME aHanM3aTopa BOMbTaMNnepoMeETPUYECKO-
ro NpoOBOAMUTCS B COOTBETCTBUM C «PYKOBOACTBOM NONb30BaTENS».

9.2 llposepka cmakaH4yukoe, (POHOB020 pacmeopa U
anekmpodoe Ha yucmomy

9.2.1 IneKTpoXuMMUIECKasi OUMCTKA UHAMKATOPHOrO 3neKkTpoaa

9 2.1.1 B Tpu unctbix KBapueBblx CTakaH4yuka BMECTUMOCTbIO 20 —
25 cM® HaJ'IVIBa}OT no 9,0 - 10,0 om® OMaANCTUNNIMPOBAHHONW BOAbI, A06aB-
nstot no 0,1 cm® KOHLEHTPUPOBAHHON a30THOW KUCAOTbl. DTOT pacTBOp
CNY>XUT ANSt OYUCTKM NMOBEPXHOCTU PTYTHO—MEHOYHOrO 3MeKTpoaa.

9.2.1.2 OnyckaloT B pacTBOP WMHAUKATOPHbIE 3anekTpoabl (Npuro-
TOBMEHHble no 8.3.1), anekTpoAbl CpaBHEHUSA, BCMOMOraTesibHblE 3anek-
TpOoabl, a30THblE TPYOOUKM M MOAKMIOYAIOT UX K COOTBETCTBYIOLLMUM KIEM-
Mam npubopa B Kaxkaoii suerike.

9.2.1.3 U3 kxomanabl BbIBEOP 3arpyxaiot ainn «3nekrpoxmumuye-
ckasa obpaboTka anektpoaa «HNO3J» unu cosgaiot dhann ans OYMCTKM
NMOBEPXHOCTM MHAMKATOPHOIO 3MeKTpoAa CO CneaylLmmMmu napaMmeTpamu.

HAderikn 1 —Bkn. 2 — Bkn. 3 —Bkn. Tun pasBepTku
OTanbl Bpems | lMoteuyu-| YOO [a3 Meww. | Audp. umnynscHas
an
1. MoaroToBka 60c -1,200 | Bbikn. | Bkn. | Bewn. | War—4
pactsopa Amvnnutyga -0
2. OBpaboTka Oc 0,000 | Buikn. | Bkn. | Bein. | 3agepxka 1-65
pacTteopa 3apepxka2 -5
3. O6paboTka 10¢c Boiki. | Bkn. | Buikn. | 3anonHexue—0
anekTpoa Livkn mc 1: =1,500 MoteHyvwan -0,0
1000  2:+0,00 Ipes=11-12
4. QuncTka 20¢c —1200 | Boin.| Bkn. | Boikn. | [Pacdukpass.
anekTpoaa
5. HakonneHnve 0c —0,500 | Boikn. | Bkn. | Belkn.
6. YcnokoeHue 5¢ —0,500 OTKNHOMEHO
7. PassepTka Cko- 0,000 OTKo4eHo
pocTb
20 mMB/c
Yucno umknos —5 CnnaiH—pasmeTka
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MuoxuTtens — 1- 10-10 BbIkn.
MpounssogHas — Beikn. Bbrutanue ®OHa
MHBepcus — Bkn. Beoikr.
Dunbtp — 20

[nana3soHbl noncka NUKOB ar1eMEHTOB:
3OnemeHT J
MoTeHuuan -0,3

3oHa [+/— MB] 50

9.2.1.4 3anyckaioT komaHgy POH, Haxumaiot Ha MYCK u npous-
BOAAT 5 —10 UMKNOB Nnonapu3aumm anekTpoaa.

9.2.1.5 YbupaloT CTakaH4MKKU C a30THON KUCNOTOW, pacTBOP BbINU-
BalOT, OMNOMNAacCKMBAIOT 3NEKTPOAbl OMAMCTUNNMPOBAHHON BOAOW. Onek-
TPOZAbl rOTOBLI ANA onpeaeneHnus UoAnA-NoHOB.

9.2.2 OueHka KayecTBa NPUroTOBIIEHHbIX ANEKTPOAOB

[Ona OuEeHKM KayecTBa NPUrOTOBIEHHbIX 3MEKTPOAOB NPOBOAAT
crnegyoLue onepaumu:

9.2.2.1 M3 xomanabl BbIBOP 3arpyxatot dann «OnpeaeneHue ino-
Aa B npobax mMornoka M MOMOYHbIX npoayktax «JMOL» wnu cosgaiot
dann gna onpeaeneHua noga B MOJSIOYHbLIX MPOAYKTaxX CO crneaylowmmu
napameTpamu:

Adeiikun 1 — Bkn. 2 — Bkn. 3 — Bkn. Tun passepku
STanbl Bpems | MNoTen- | YOO | la3 Mew. | Ond. umnyrbcHas
unan
1. MoaroToBka 60c -1,2 Buikn. | Bkn | Belkn. | War—8
pacTtsopa . Amnnutyaa —40
2. O6paboTka Oc 0,000 | Buikn. | Bkn | Beikn. | 3anepxka 1-65
pacTBopa . 3apepxka 2 —25
3. OBpaboTka 10¢c Boikn. | Bkn | Beikn. | 3anonHexve —
anekTpoaa Linkn mc 1: 1,5 . 50
1000 2:0,0 MoTeHuyuan — 0,0
4. OuncTtka 20c | —1,200 | Buikl. | Bk | Beik, | IPe3=11-12
anexTpoaa . pacuk pas..
5. HakonneHue 60c 0,000 | Buikn. | Bkn | Bbikn.
6. YcnokoeHue 5c 0,000 OTKIHOYEHO
7. PasBepTka Cro- -1,200 OTkntodeHo
pocTb
20
mB/c
Yueno uuknos —5 CnnaitH—pasmeTka
MuoxuTens —1- 10-10 BbIkn.
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MpoussogHas — Belkn. BblumTaHne ®OHa

MHBepcus — Brn. Belkn.
DunbTp — 20

[ana3oHbl noucka N1KoB 3NeMeHTOB:
SnemeHT J
MoTeHuwman -0,3

3oHa [+/— MB] 50

9.2.2.2 B 4uCTble CTaKaH4MKu nomemaroT 10 cm® pacTteopa kanus
a30THOKMCNOro KoHueHTpauumn 0,1 MOMb/AM°, CTaKaHUNKK nomeLyaroT B
AAYENKy, OMycKarlT anekTpoabl 1 3anyckatoT komaHay ®OH. CHumalot 3 —
5 BonbTamneporpaMm, npoBoAsaT ux obpabotky (YCPEOHEHWE), Haxwu-
maroT kHonky BbIXO[, nepexoaat B komaHay NPOBA.

9.2.2.3 B cTakaHyuku ¢ (*)OHOBbIM 3NEKTPOSNIUTOM BHOCAT A03aTo-
poMm unu ﬂVII'IeTKOM no 0,01 cMv® AC-3 M0AWA-MOHOB KOHLleHTpauum
10,0 mr/am’. |-|OJ'Iy‘-IeHHbIVI pacTBOp SABMNSAETCS KOHT Eonbnow npoboii ¢ co-
aepxxanuem 0,01 mr/am® npu o6beme Npobbl 10 cM

9.2.2.4 HaxumatoT kHonky MYCK, npoBoAAT UMK CbEMOK BOSMbT-
amnepHbIX KPUBLIX, NPOBOAAT UX 06paboTKy (YyCpeaHEHNUE) n NepexoasT B
komanagy [OOBABKA (cMm. «PykoBOACTBO noOfb3oBaTtensa» KomaHaa
OOBABKA)

9.2.2.5 BBOAAT B Kaabli CTakaH4MK c npoboin BTOpYylo AoGaBKY
AC-3 noana-noHoB koHueHTpauuu 10,0 mr/am° o6bemom 0,01 cm® u Ha-
»xumarot kHonky MYCK.

9.2.2.6 3anonHsaT Tabnuyy B rpage KOJIMYECTBO

Macca Hasecku 0.00[r]
O61beM nNpobbl 10,0[cm3]
O6bem MuHepanusara 10,0 [cm3 ]
O6beM anukeoThI 10,0[cm3]
JOBABKA
i e B
J 0,01 10,0

9.2.27 Tocne 06paboTku BOMbTaMMNEPHbLIX KPUBLIX A00GaBKU
(YCPEOHEHWME) cMOTpAT «coaepxaHue nogay.

9.2.2.8 Ecnu pacxoxaeHue Mexay nonyYyeHHbIMW W BBEAEHHbIMU
KOHUEHTpauusammu He npesbiwaer 30 %, PTYTHO-MMEHOYHbIE SMEKTPOAbI
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CUUTAIOT NPUrOAHbIMKM K paboTe. Mocne 3Toro NPUCTYNarT K U3SMEPEHUIO
npv aHanuse npo6 B TaKOWi ke NOCNea0BaTENbHOCTH.

9.3 BbinonHeHue u3MepeHUll Npu aHanuse npobbl Ha
codepxaHue lio0a

Mpu onpeaeneHun noga B npobax Monoka n MOMOYHbLIX NPOAYKTOB
C XupHoCmbIo MeHee 3 % Ha aHanudatope CTA ucnomnb3yiloT 3—X anek-
TPOAHYIO AYENKY U aAudpdepeHLmanbHO-UMNYNbCHBIA PEXUM pa3BEPTKMU.

OOHOBPEMEHHO peKOMEHAYEeTCsl NPOBOAUTL U3MEPEHUS Mpu aHa-
nu3e ABYX napannesnbHbiX U OAHOW Pe3epBHONM NPOObl B TPEX CTaKaH4u-
Kax.

9.3.1 CtakaH4uku ¢ npoboK, NOArOTOBMNEHHbIE ANSI U3MEPEHUS MO
8.5.1 nnm 8.5.2 mMeToauku, NOMELLAIOT B SMNEKTPOXUMUYECKYIO SAYENKY,
OMyCKatloT 3NeKTpoabl.

9.3.2. 3anyckaior komanay MPOBA u3 kononkn OJEVCTBUA. 3a-
nyckatoT komangy MYCK. lNocne kaxaoro uukna um3amMepeHuin Ha 3KpaH
BbIBOAATCA O4yepedHble BONMbTamMneporpaMmbl XxapakTepHoro tuna. B pe-
3ynbTaTe BbINOJSIHEHNUS CEPUM M3MEPEHUI HA SKpaHe AOIMKHO ObiTb MO 3 —
5 BonbTamneporpaMMm B KaXAOM M3 OKOH BblBOAA, COOTBETCTBYIOLLUM
aderikam 1, 2, 3. Hesocnpon3soanmMele BOSIbTAMNEPOrpaMmMbl UCKMIOYALOT.

9.3.3. Mocne usmepeHusi BbixoaaT u3 meHto NMPOBA ¥ BXxoasT B
meHo JOBABKA.

9.3.4 BHOCAT C MOMOLUbIO NuMeTku unu gosatopa aobasky AC
noama—uoHa cornacHo tabnuue 3.

Tabnuua 3 — PekoMeHayeMble YCNOBUSt U3MEPEHUst MPo6 npu pasnuy-
HOM cofep>KaHUW NOAUA-UOHOB

[unana3soH onpegensieMbix

coaepxxaHuin noana— 100-05| 0,5-0,2 | 0,2-0,1 |0,1-0,05
WOHOB, MI/Kr (Mnn MF/p,M3)

Hagecka, r 0,1 01-021]102-10 1,0
Bpewms anekrponusa, ¢ 15 -60 60 60 60
KoHueHTpauus AC ans 50 5,0 unu 2,0 unu 5,0 unu
no6asku, Mr/gm® : 2,0 5,0 25
Pexomenayemsi 06beM | g5 0 01(0,01-002 0,02 0,02

no6Gasku AC, oM’

9.3.5 Haxumaiot kHonky MYCK B meHio agencteuin no JOBABKE,
NPOBOAAT LIMKN CbEMOK BOSIbTAMMNEPHbIX KPUBbIX.
BanonusawT Tabnuuy KOJIMYECTBO B MeH JeicTBuii no
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JOBABKE.

Hanpumep:
Macca HaBecku 0,00[r]
O6beM nNpobbl 1,0[cm3 ]
O6vem MuHepanusata 1,0[cm3]
O6beM anukeoThl 1,0[cm3 ]
OOBABKA
O6beM gobaBku KoHueHTpauus
SnemeHT AC[cm3 ] AC [ mr/am3 |
J 0,01 10,0

Ecnu K 3TOMy MOMEHTY KOMMNIEKC NPOBEN U3MEPEHUE U pa3MeTKa
KpuBbIX y Bac nposegeHa, MOXHO cpasy NOCMOTPETb pe3yrnbTaTbl aHanu-
3a B Tabnuue COOEPXAHUE (cm. «PykOBOACTBO NOMNb30BaTENS»).

9.3.6 Tllocne 3aBepLUeHUS BCEX U3MEPEHU, UCKIIIOYEHUS BbiNas-
LUMX KPUBLIX U YCPEAHEHUS pe3ynbTaToB — aHanu3 npobbl 3aBepLUEH.
OkoH4aTenbHbIn pesynbTat cmoTpaT B COOEPXAHWME un 3aHocAT B
APXWB (cm. «PykoBoacTBO nonb3oBatens» pasgen [okymeHTupoBaHue

pesynbTaToB aHanu3a).
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Axaawoarar CTA 16:04.11

Mg TN

M voma

PucyHok 2. Bonbmamrepoepamma U3MePEHUS Macco80oli KOHUEH-
mpayuu tioda e hoHosomM anekmponume (1), e npobe (2) u 6 npobe ¢

do6aexoli AC (3)
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10 BbIYUCIIEHUE U OPOPMITEHUNE PE3YJIbTATOB
AHAJIN3A

Mpu nucnonb3oBaHWM BONbTAMMEPOMETPUHECKOrO aHanusaTopa B
KOMMNMEKTe C KOMMNbLIOTEPOM perucrpauuio m obpaboTky pe3ynbTaToB M3-
MEpPEHUN aHaNUTUYECKUX CUTHANOB U pacyeT MACCOBbIX KOHLUEHTpauuii
KOMMNOHEHTa B npobe (MF/AMS) BbINOMHAET cuctema cbopa u obpaboTku
JaHHbIX aHanusaropa.

Mpu ucnone3oBaHun nonsaporpadpoB B KOMMNNEKTE C CamMOMUCLEM
00paboTky pe3ynbTatoB U3MEPEHWUI aHANUTUYECKUX CUrHamoB onpeae-
NSeMOro KOMMOHEHTA, pacyeT MacCOBbIX KOHLEHTpauuil KOMMNOHEHTa B
npo6e (Mr/kr unm MI'/JJ,M3) nNpoBOAAT crieaylowmmM obpasom:

10.1 Pacyem maccoeoll KOHUYeHmpauuu KOMIoOHeHmMa e npobe

10.1.1 Ons onpeaensiemMoro KOMMOHEHTA pacCYMTLIBAKOT CpedHee
apudmeTudeckoe (/;) HE MEHee Yem U3 Tpex 3HAYEHWI BOCMPOU3BOAU-
MbIX @HanNUTUYECKUX CUrHaNoB, NOMYYEHHbLIX NPU PerucTpaumun BOSNbTaM-
neporpamm pactesopa npoobi.

Takom >xe pacyeT NPOBOAAT U ANs BONbTaMrneporpamm rnpu peru-
cTpauumu pacteopa aHanusupyemoun npobbl ¢ gobaskoi AC COOTBETCT-
BYIOLLErO KOMMOHEHTA, NONy4aloT 3Ha4YeHue /.

10.1.2 BblMUCAAIOT MaCCOBYIO KOHLEHTPAUUIO OnpeaensiemMoro
KoMMoHeHTa (X;) B npobe no cdopmyne (1):

_ [1 'CAC 'VAC 'Vnp
L1, V,om M

rae: X, — cogepxxaHue KOMMOHEHTa B aHanuaupyemon npobe, mr/kr unm

Mr/p,M3;

Cac — KOHUEHTpauuMsa aTTeCTOBaHHOW CMeCH KOMMOHEHTa, U3 KOTO-
pow genaetcs gobaeka k aHanuaupyemoii npobe, Mr/om>;

Vac — 06beM 106aBku AC KOMMNOHEHTA, CM°;

l; — BEMUYMHA MAKCUManbLHOrO KaTOAHOrO TOKa WOAMA-UOHA B aHa-
nusupyemon npobe, A Unu mMu;

I, — BENMYMHA MAKCUMAanNbLHOrO KaToAHOrO TOKa MOAMA-MOHA B MPO-
6e ¢ pobaskon AC, A Unu mm;

m — Macca aHanusnpyemoi npobsl, r unu 06vem npoodsl, CM3;

V;;p — 06beM pacTBopa NPMroToBrEHHON Npobbl, CM3;

Var — o61:e|V|3 anukKeOTbI pacTBopa npobbl, B3ATONW AN BA namepe-
HUA, CM™.
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10.1.3 BblumcneHusa nposoaat no 10.1.2 ana kaxagown u3 AByx na-
pannenbHbIX aHanuaupyembixX NpPo6; Mony4alT COOTBETCTBEHHO 3Haye-
Hua X;n Xs

10.2 [Ipoeepka npuemnemMocmu pe3ynbmamos usmepeHull

10.2.1 TpoBepSIT NPUEMMEMOCTb MOSMYYEHHbIX PE3ynbTaTtoB na-
pannenbHbIX onpeaeneHnin. PacxoxaeHne mexay noryvyeHHbIMU pe3yrib-
Tatamu ABYX NapannenbHbiX aHanM3upyemMbix Npod He AOMKHO MpPEBbl-
waTtb npegena nOBTOPSEMOCTU r. 3HayeHWe npeaena noBTOPAEMOCTU
ANA ABYX pe3ynbTaToB napannenbHbiX onpeaeneHuii npuBeaeHo B Tab-
nvue 4.

Tabnuuya 4 — [Ouana3oH U3MEPEHUN, 3HAYEHUss NpeaenoB MOBTO-
PAEMOCTU NpU AOBEPUTENBHON BEPOATHOCTU P=0,95

Mpegnen nosto- | Mpeaen nosto-
pseMocTn (anst | PsiemocTu (ans

HvanasoH onpefensembix [BYyX pesynbTa- HeTbIpex pe-

3neMeHT | KOoHUeHTpauwii, Mr/kr unu TOB Napannens- | 3y1bTaTos na-

mr/gm® HbIX onpeaene- pannenbHeiX
HUR), onpeaeneHuni),

r r¥
Nod ot 0,02 no 10,0 BkntOu. 022. X 029.- X
X - cpeaHee apudMeTMHECKOEe 3HAYEHWE PEe3ynbTaToOB Napanmnenb-
HbIX ONpeaeneHnin MacCoBOWM KOHLEHTpaL MM KOMMOHEHTa

PeSyJ'IbTaTbI cHuTaroT npuemnemMbiMn NMNpu BbINOJTHEHUN YCITOBUA
| Xs=Xo|sr. %))
ABCONIOTHOE 3Ha4YeHne npeaena NoBTOPSEMOCTU pacCUYUTbIBAETCA
Ana cpegHeapudMETMYECKOro 3Ha4yeHusa pes3ynbTaToB ABYX napannesnb-
HbIX OnpeaenexHunin

X = X, + X, )
2
no ¢hopmyne
r=0,22-X . @)

MpW BLINONMHEHUN YCTOBUS (2) 3HAYEeHWe X NPUHUMAETCA 3a pe-
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3ynbTaT M3MEpeHUs MacCOBOW KOHLEHTpauuu onpeaensieMoro Kommo-
HeHTa B npobe.

10.2.2 MNpwu npeBbILLEHNN Npeaena NoBTOPSIEMOCTHU () HE06X0AUMO
AOMNOMHUTENBHO MOMNYYUTL elle ABa pesynbTara napannenbHbiX onpeae-
nexun. Ecnn npu atom pasmax (Xmax — Xmin) PE3YNLTATOB YeTbIpeX na-
pannenbHbIX onpeaeneHnin paBeH UM MeHblLUe npegena noBTopseMoCTU

7*, 70 B KaYECTBE OKOHYATEMbLHOrO Pe3ynbTara MPUHUMAIOT CPEAHEee
apudMeTUYECKOE 3HAYEHNE PE3yNbTaTOB YEThIPEX napanmnenbHbIX onpe-

aeneHuin. 3HayeHus npegena noBTOPSEMOCTU (r*) AnAa JveTbipex pe-
3ynbTaToB NapannenbHbiX ONpeaeneHnii npueeaeHsl B Tabnuue 4.

Ecrn pazmax (Xpax — Xmin) 00nbLue r*, BbISICHAIOT MPUYUHbBI NO-
SIBNEHUSI HENnpUeMmeMbIX pPe3ynbTaTOB NapannenbHbiX OnpeaeneHui.
Mpun 39TOM nNPOBOAAT OMEPaTUBHbLIN KOHTPOSIb MOBTOPAEMOCTM MO
MW 2335-2003 [9] unun pasgeny A.2 npunoxeHua A HacTOALLEro AOKYy-
MEHTa Ha MEeTOAMKY.

10.3 Yucnosoe 3Ha4YeHue pesynbrata U3MEPEHUA AOMKHO OKaHYM-
BaTbCA LMPOI TOrO XKe pa3psaaa, YTo U 3HayeHue npegena noBTopsemMo-
CTU pe3ynbTaToB napannenbHbIX ONpeaeneHuii, u cogepxaTbs He Gonee
ABYX 3HavaLLmx umdp.

11 O®OPMIIEHWNE PE3Y/IbTATOB U3MEPEHUN

11.1 PesynbTaTbl MU3MEPEHUN XPaHAT B NaMATU KOMMbIOTEpa (nNpu
MCMNOMb30BaHUN KOMMbIOTEPU3UPOBAHHOIO BOSNbTAMMNEPOMETPUYECKOTO
aHanusaropa) unu oPOpMnAIOT 3anucblo B XxypHane. [pu aTom npuBo-
[AAT cBegeHus o0 aHanuaupyemon npobe, ycnoBusx U3MEpEeHuw, fate
nonyyeHnsa pesynbTara U3MepeHun. 3anucb B XXypHane yaocTtoBepsieT
nuuo, nposoaunBsLLEE U3MEPEHUA.

11.2 PesynbTar uamepeHus (aHanusa) B AOKYMEHTax, BblaaBae-
MbIX nabopartopuein, NnpeacTaBnsaT B CNeayloLwmx Buaax :

X+ A, Mr/kr unn Mr/p,M3, P=0,95
unm

)?i Aﬂ , MI/Kr unm MF/AMS, P=0,95, npu ycnosun A< A,
rae: X — pesynbTart U3MEPEHUHA, MOMYYEHHbIN B COOTBETCTBUMU C Ha-
CTOSILUMM AOKYMEHTOM HA METOAMKY BbINONIHEHUS UBMEPEHUN;

+ Aj — 3HAYEHUs] XapaKTEPUCTUKM MOTrPELLHOCTU Pe3ynbTaToB U3-
MEpEHUI, YCTaHOBMEHHbIE NPU peanu3auun MeToankM naboparopuu;
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+ A — 3HaYEeHUs XxapakTePUCTUKN NOrPELLHOCTN HACTOALLEN METOAN-
KW BbIMONHEHUSA U3MEPEHUI, KOTOPbIE PaCCYUTBLIBAIOTCA NO hopmMyne

A=0,01-0-X ()

roe OTHOCMTENbHOE 3HAYEeHMe MoKasaTens TOYHOCTM (XapakTepu-
CTUKU NOTPELUHOCTU — §) METOAMKK NpuBeaeHo B Tabnuue 1.

lMpumeyaHue: XapakTrepuCTUKy NOrPeLLHOCTU pe3ynbTaToB MU3Me-
peHWin Npu peanu3auum METOAUKMU B nabopaTropum AONyCKaeTcs yCTaHaB-
nueatb no chopmyne
A, =084-A 6)
C NocreayloLmm yTOYHEHUEM NO Mepe HakonneHus uHdopMauum B
npouecce KOHTPONs CTabunbHOCTU PE3ynbTaToB U3MEpPEHUI Mo pasge-
nam 12.3 n 12.4 HacToAILLEro A OKYMEHTA.

12 KOHTPO/1b KAYECTBA PE3Y/IbTATOB U3MEPEHUU 1PA
PEAJIN3ALINN METOOWNKU B JIABOPATOPUN

12.1 KOHTpOMb Ka4yecTBa pe3ynbTaTtoB M3MepeHU Npu peanu3auum
METOAMKM B nabopaTopumn npeaycmaTpuBaer:

— onepaTuBHbLIN KOHTPOMb NPOLEAYPLl aHanu3a (Ha OCHOBE OLIEHKU
NorpeLLHoOCTH pe3ynbLTaToB aHanu3a npu peanusauuum OTAENbHO B3SITOW
KOHTPOJSIbHON MpoLeaypbl);

— KOHTPOSb CTabuNbHOCTU pe3ynbTaToB aHanmu3a (Ha OCHOBE KOH-
Tponsi CTabunbHOCTU CpeaHEeKBaApPaTUYECKOro  OTKIIOHEHUS BHYTPU-
nabopaTopHON NPEUU3MOHHOCTHU, MOTPELLHOCTM, CpeAHEKBaAPaTUYECKOTO
OTKITOHEHUSA NOBTOPAEMOCTH).

12.2 OnepamueHbill KOHMPOJSb nNpoueldypbl  aHanusa
(BbINOAHEHUSA U3ME PEeHUI1) NPOBOJAT:

— NpV BHEAPEHUN METOAMKU BLINOMHEHUA M3MepeHuin B nabopato-
puu;

— MpU NosiIBNEeHWU HaKkToOpoB, KOTOPbIE€ MOryT MOBMUSITb HA CTa-
OuNbHOCTb NpoLecca aHanuaa (Hanpumep, Npu CMEHE NapTun PeakTUBOB,
nocne pemoHTa npubopa, Npu ANMTENLHOM MPOMEXYTKE BPEMEHN MEXIY
aHanusamu u T.4.).

OnepaTUBHLIA KOHTPOMb NPOLUEAYPbl aHanusa npoBoAWT CaM MUC-
NOSIHUTENb C LIeNbio NPOBEPKM €ro roTOBHOCTW K MPOBEAEHUI0 aHanusa
pabouunx npo6.
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OnepaTUBHbLIN  KOHTPOMb MpoUeAypbl aHanmu3a npoBOAAT MO
MW 2335-2003 [9] nnn NO NPUAOXKEHUD A HACTOALLEero AOKYMeHTa Ha
MEeTOAUKY.

12.3 OpgHon M3 hOpM KOHMPOs cmabunibHOCMuU pPe3yrbmamos
aHanui3a SABndAeTcA KOHTpPOnb cTabunbHOCTU pe3ynbTatoB aHanu3a B
npegenax naboparopum C MCMONb30BAHMEM KOHTPOMbHBLIX KapT, peanu-
3yeMmbln

— NyTeM KOHTPONS U nogaepaHua Ha TpebyeMoM ypoBHE NOrpeLL-
HOCTU Pe3ynbTaToB U3MEPEHUN;

— MyTeM KOHTPONs M NoaAepxaHus Ha TpebyemMOM YpOBHE BHYT-
prnabopaTopHON NPELU3NOHHOCTH;

— nyTeM KOHTPONs U NoAAepXaHus Ha TpebyeMoM ypOBHE MOBTO-
PSEMOCTH pe3ynbTaToB napanfenbHbiX onpeaeneHuin.

12.4 Mpoueaypbl 1 NEPUOANYHOCTL KOHTPOSS TOYHOCTU (KOHTPONSA
cTabunbHOCTK) NonyvyaeMblx pe3ynbTaToB U3MEPEHUi B npeaenax nato-
patopuu NpoBoAaAT ¢ ydeTom TpebosaHuii pasgena 6 TOCT P UCO 5725—-
6 unu no MU 2335-2003.

OTBETCTBEHHOCTb 32 OPraHU3auuio MPOBEAEHUS KOHTPONs Cra-
OunbHOCTH pe3ynbTaToB aHann3a sos3naratT Ha nULo, OTBETCTBEHHOE 3a
CUCTEMY Ka4ecTBa B naGopaTopuu.

12.5 TepnognM4HOCTb KOHTPOMS WCMNOSIHWUTENEeM npoueaypbl Bbl-
NOSTHEHNA U3MEPEHUI, a TaKkke peanu3yemMble nNpoLeaypbl KOHTPOnA cTa-
OUNbHOCTM Pe3ynbTaToB BbIMOMHAEMbIX W3MEPEHUN PETrMAaMEHTUPYIOT B
PykosoacTtse no kayectsy naboparopuu.

13 MPOBEPKA NPUEMITIEMOCTHU PE3YIIbTATOB
U3MEPEHWUN 115 [1BYX JIABOPATOPUN

13.1 MNMpoBepKy NpUeMNeMOCTH pPe3ynbTaToB U3MEPEHUI, NOMYYEH-
HbIX B YCNOBUSIX BOCNPOM3BOAUMOCTU (B ABYX nabopaTtopusx, m=2), npo-
BOAAT C y4yeTom TpebosaHun 5.3.2.1 TOCT P CO 5725-6 no oTHowle-
HUIO K NpeJeny BOCNPOU3BOAUMOCTH, NPUBEAEHHOMY B Tabnuue 5, unum k
KPUTUYECKOW pasHOCTU AN ABYX CpeaHeapuMeTuyeckux pesynbTaTos
namepenuii B coorsetcteumn ¢ 5.3.2.2 FOCT P NCO 5725-6.

PacxoxaeHue Mexay pesynbTatamum U3MEPEHWM, MOMYHYEHHbIX B
AByXx naboparopusix, He AOHKHO MPEeBbIATh NPeaena BOCNPOU3BOAMMO-
cTu.
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Mpu BLINOMHEHUM 3TOrO YCNOBUA npuemnemMbl oba pesynbrarta us-
MEPEHUIA, U B KAYECTBE OKOHYATENbLHOTO MOXET ObiTb MCNOMb30BAHO UX
obLiee cpeagHee 3HaveHue. 3HaveHuA npegena BOCMPOM3BOAMMOCTU
npuseaeHbl B Tabnuue 5.

Mpu npeBbileHMN npeaena BOCNPOU3BOAUMOCTU MOTYT ObiTb UC-
Nonb3oBaHbl METOAbl OLIEHKM NPUEMIIEMOCTU Pe3ynbTaToOB U3MEpeHui
cornacHo pasgena 5 TOCT P NCO 5725-6.

Tabnuua 5 — OuanasoH U3MepeHuii, 3Ha4eHUs npeaena Bocnpouns-
BOAUMOCTM NpU AOBEPUTENbLHON BeposTHOCTU P=0,95

[nana3soH onpeaensiemMbix

MNpeaen BOCNpoOM3BO-
AUMOCTU (ans ABYX

SnemeHT KOHUEHTpaLun, Mr/kr unu pe3ynbTaToB u3mepe-
mr/gm HUR),
Voo o7 0,05 40 10,0 BKMHOY. 042. X

X - cpegHeapuMeTU4eckoe 3HaYeHue pesynbLTaToB aHanuaa, rno-
NyYeHHbIX B ABYX NabopaTopusix

13.2 PaspelLueHue NpOTMBOPEUUI Mexay pesynbtatamu ABYX na-
6opatopuin npoBoasaT B cootTseTcTBumn ¢ 5.3.3 TOCT P NCO 5725-6.
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TPUJIOXKEHUE A
Anzopummbi orepamueHo20 KOHMPOJs NpPouedypbl aHanu3a

A.1 O6bwue nonoxeHus

A.1.1 OnepaTuBHbI KOHTPOSNb NPOLEAYPbI aHanu3a OCyLEeCTB-
nAeT HenocpeaCTBEHHO WCMOSIHUTENb Ha OCHOBE WHGOpmauyuu, nony-
YaemoW npu peanusauuun OTAENbHO B3ATON KOHTPOSbHOW npoueaypbl C
MCNONb30BaHMEM CPEACTB KOHTPONS.

A.1.2 Ponb CpeacTB KOHTPOSSA BbIMOSHAOT:

— 06pasupl ansa koHTponsa (AC no MU 2334-2002 [10]);

— paboune npobbl ¢ M3BECTHON A0BABKOW onpeaensaemoro KOMmno-
HEHTa;

— paboune npobbl CTabUNbLHOroO CocTaBa.

A.1.3 Cxema onepaTMBHOro KOHTPOMS Npoueaypbl aHanusa npeay-
cMaTpuBaeT:

— peanu3aumio KOHTPOMbHOW NPOLeAYpb;

— pacyeT pesynbTara KOHTPOJIbHOW NpoLUeaypbI;

— pac4yeT HopMaTuBa KOHTPONS,

— CpaBHEHME pesynbTara KOHTPONbLHON Npoueaypbl C HOPMaTUBOM
KOHTPONS;

— MNPUHATUE pELLEHNA No pe3ynbTaTtamM KOHTPONsA.

A.2 Anzopumm onepamueHO20 KOHMPOJIs M08MmMopsaeMocmu
pe3ynbmamoe KOHMPObHbIX U3MEePeHUll

A.2.1 lMonyyaloT aBa pesynbrata napannenbHbiX onpeaeneHun
nboro cpeacrea KoHTpons (no A.1.2).

A.2.2 Peanu3yloT cxemy KOHTponsa nostopsemocTtu (no A.1.3), no-
nyyas ABa pesynbrata napannesnbHblX onpeaeneHui. Pe3ynbTar KOH-
TPOMbHOW NpoLeaypbl paBeH

re =X, =X, . (A1)
HopmaTuB KOHTPONS MOBTOPSIEMOCTM PaBeH npeaeny noBTopAeMo-

CTU / MPU N=2, 3HA4YEHNE KOTOPOTrO NPUBEAEHO B Tabnuue 4.
MpoBepstoT ycrnosue

re <r . (A2
A.2.3 Ecnu ycnosue (A.2) BbINOMHAETCHA, TO PACCUYUTLIBAIOT pe-

3yNnbTaT KOHTPOSbLHOM NPOLEAYPbI aHanu3a Kak cpeaHee apudMeTude-
CKOE 13 PesynbTaToB ABYX NapanmnerbHbIX ONpeaeneHui.
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Ecnn r, >r, TO JenalT NOBTOPHYIO KOHTPOMbHYIO NpoLeaypy,

nony4asl 3aHOBO ABa pe3ynbTara napannenbHbIX onpeaeneHun.

Mp1 NOBTOPHOM NPEBLILLEHNUU Npeaena NOBTOPSIEMOCTM NpoUeay-
py aHanusa npekpaLalT U BbIACHAIOT MPUYKUHBI, NPUBOASILLME K HEYA0B-
NETBOPUTENbHLIM pe3ynbTaTam.

A.3 Anzopumm onepamueHO20 KOHMpons npouyedypbi
aHanu3a e ycrnosusx eHympunabopamopHol npeyusuoHHocmu

A.3.1 OGpasuamu Ansi BbIMONIHEHUS AAHHOW MPOLUEAYpPbl SABMSATCA
cpeacta koHTpons no A.1.2. O6bem 0ToOpaHHOI Npobbl ANst KOHTPONSA
ZIOIDKEH COOTBETCTBOBATb YABOEHHOMY 00beMy (Macchl), HEOOX0AUMOMY
Ans npoBeaeHus namepeHuin. OTobpaHHbIn 06bem (Macca) AensT Ha ABe
yacTu W aHanu3upylT B COOTBETCTBUM C TpebOOBaHUSAMM HACTOSILLETO
cTaHgapta B yCMOBUSIX BHYTpUNabopaTopHOW MPELM3NOHHOCTU Unn pas-
JIMYHBIMK OnepaTopamMu, MU B Pa3nMYHOe BPEMS UMK C UCNONMb30BAHNEM
pasnuyHbIX CPEACTB U3MEPEHUI U T.4., NPWU COONIOAEHUM YCIIOBUI U CPO-

KOB XpaHeHusi npob. MMony4aloT COOTBETCTBEHHO X, W X,, MI/KF nnm
Mr/,EI,Ma.

A.3.2 PaccuntbiBalOT pe3ynbTaT KOHTPOSIbHOW npoueaypsbl
R = ’71 _72‘ : (A-3)

PaccunTbiBalOT UNKU YCTaHABNMBAKOT HOPMAaTUB KOHTPOSS BHYTPU-
nabopaTopHOi NPeLn3NoOHHOCTH

R,=0,84-R=0,35-X , (A4)

rae R — 3HayeHue npeaena BoCnpou3BOAMMOCTH, MPUBEAEHHOE B Tabnu-

ue 5, X - cpeaHee apudMETUYECKOE 3HAYEHUE PE3YNbTATOB, NONYYEH-
HbIX B YCMOBMAX BHYTPUNAbopaTopHOM (MPOMEXYTOYHOM) NPELMU3NOHHO-
cTu.

A.3.3 PesynbTaThbl, NONyYEHHbIE B YCMOBUSIX BHYTPUIAb0opaToOpHOi

npeuusuoHHoctn ( X, X, ), CuMTaloT yA0BNETBOPUTENbHLIMU MPU YCHO-

BUN
Ry <R, (A.5)

A.3.4 Mpu BbINONHeHuM ycnosus (A.5) obuiee cpeaHee apudmeTyu-
yeckoe X MpeAcTaBnsAOT B KAYECTBE pe3ynbTara KOHTPONbHOM MnpoLe-
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Aypbl.
Mpwu HeBbINONHEHUN ycnoBus (A.5) U3MEpPEHUSA NMOBTOPSIOT.

Mpn NOBTOPHOM HEBbLINOMHEHUN YCNoBus (A.5) BbISICHAIOT NpPUYK-
Hbl, NPUBOAALLME K HEYAOBMNETBOPUTENbHLIM pe3ynbTaTaM, U YCTPaHAIOT
nx.

A.4 Aneopumm KOHMpossa npouyeldypbl  6bHIONHEHUS
u3smepeHuli ¢ ucnosib3oeaHuem memoda 0obaeok

A.4.1 KoHTpOnb ucnonHuTenem npoueaypbl BbINOMHEHUA U3Mepe-
HUW NpPOBOASAT NMYTEM CpPaBHEHWA pe3ynbTatra OTAENbHO B3ATOW KOH-
TponbHOW npoueaypbl Kk ¢ HopmaTtuBom KOHTponsa Ka.

A.4.2 Pe3ynbTaT KOHTPOMbHOW npoueaypbl Kk paccuuTbiBalOT No

cdopmyne:
K, =‘7 —}—C‘, rae (A.6)

—7

X~ pe3ynbTaT KOHTPOMLHOTO MU3MEPEHMSI MACCOBOW KOHLIEHTPa-
UMM KOMMOHEHTa B nNpobe ¢ M3BeCTHOM fobaBkoi — cpegHee apudmeTu-
Yeckoe ABYX pesynbTaToOB NapannenbHbiX ONpeAerieHuin, pacxoxaeHue
MeXay KOTOPbIMKU He NpPeBbILIaeT npeaena NoBTOPSAEMOCTU r. 3HaYeHue r
npuseaeHo B Tabnuue 4.

X - pe3ynbTaT KOHTPOSIbHOrO U3MEPEHUS MACCOBOW KOHLIEHTpa-
UMM KOMNoHeHTa B Npobe 6e3 nobaBkn — cpeaHee apudmMeTU4eckoe AByxX
pe3ynbTatoB napannenbHbiX OMpedeneHuin, pacxoXxaeHue Mmexay Ko-
TOPbIMW HE NpeBbILAET Npeaena NoBTOPAEMOCTH 1,

C - BenuunHa gobasku.

lpumeyarnue. BennunHa nobaeku gomkHa coctaBnsatb ot 50 Ao
150 % OT MaccoBOI KOHLEHTPaLMKN KOMNOHEHTa B npobe 6e3 fobaBku.

A.4.3 HopmaTtuB onepaTUBHOrO KOHTpons Ka paccuuTbiBaloT no
dopmyne

2 2

K, =\/ A”? + A=
, roe (A7)

A_ A_
2XTaX  — 3HAYEHUS] XapaKTEPUCTMKU MOrpeLlHOCTM pe3ynbTa-
TOB U3MEPEHUN, YCTaHOBNEHHbIE B nabopaTopun npu peanusauum MeTo-
WKW, COOTBETCTBYIOLUME MACCOBOI KOHLEHTpauun KOMMOHEHTa B npobe
6e3 nobaeku u B npobe ¢ 106aBKOI COOTBETCTBEHHO.
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Mpu ycTaHOBREHUU Ap MOXHO UCMONbL30OBaTh MPUMEYaHUEe B pas-
aene 11.2 HacTosLero AOKyMeHTa.

A.4.4 KayeCTBO KOHTPONbLHOW Npoueaypbl NPU3HAKOT ya0BNETBOPU-
TerNbHbIM NPY BbINOSTHEHWUWN YCIOBUSI:
Kk <Ka. (A.8)

Mpu HeBbINONTHEHUN ycnoBus (A.8) aKCNepUMEHT NOBTOPSAIOT.
Mpn NOBTOPHOM HEBLINOMHEHMMU YCNOBUA (A.8) BLIACHAT NpuUYm-
Hbl, NPUBOASALLME K HEYAOBNETBOPUTENbBHbLIM pe3ynbTaTam.

A.5 Aneopumm onepamueHO20 KOHMpossA npouedypbi
6bINOJIHEHUS Uu3MepeHull ¢ ucrnosib3oeaHuem obpa3yoe Ons
KOHMpons

A.5.1 OBGpasuyamu Ana KOHTPOnsa sIBNSOTCSA pabouyme npobbl aHa-
nmampyemMbix 06LEKTOB C OTCYTCTBMEM AAHHOTO KOMMOHEHTAa WUNU Marou
KOHLieHTpauunel KOMNOHEHTA, B KOTOpble BBEEHa TOYHAasi KOHLEHTpauus
MCKOMOIO KOMMOHEHTA (aTTecToBaHHas xapakrepuctuka — C). KOMNOHEHT
KOHLeHTpauun C BBOAAT B Npoby A0 cTagum npobonoaroTOBKY.

A.5.2 AnNroputmMm NPOBEAEHUSA KOHTPONSA TOYHOCTU C NPUMEHEHMEM
o6pa3suoB ANA KOHTPONA COCTOUT B CPABHEHUU pe3ynbTaTa KOHTPOSbHOMW
npoueaypbl K, paBHOro pasHOCTM Mexay pe3ynbTaTOM KOHTPOJIbHOro
U3MepEeHUsi aTTECTOBAHHOM XapakTepucTuku B obpasue ansa koHTpons — X
n ero atrectroBaHHbIM 3HA4YE€HUEM — C, C HOpMaTMBOM ONEPaTUBHOIO KOH-
Tponsa TOYHOCTU — K.

PesynbTaT KOHTPOSMLHOW Npoueaypbl paBeH

K, :|Y—C|. (A.9)

HopmaTus KOHTPONs TOMHOCTM K paccuuTbIBaOT No hopmyrne:

K=An=0,84-A=029- X . (A.10)

A.5.3 TOYHOCTb KOHTPOSILHOTO WU3MEPEHUS MPU3HAIOT yAOBMETBO-
pUTENLHON, ecnu:

Kk<K. (A11)

Mpu HeBbINONHEHUK ycroBus (A.11) 3KCNEPUMEHT NOBTOPSIOT.

Mpu NOBTOPHOM HeBbINONHEHMU ycnoBua (A.11) BLIACHAKOT Npuyn-
Hbl, NPUBOASALLME K HEYAOBNETBOPUTENbHLIM pe3yfibTaTam.
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NPUTIOXXEHUE b

(IHghopmayuoHHoe )
Bubnuorpadcus

TY 4215-001-20694097-98 Komnnekc CTA aHanuTu4eckun
BONbTAMNEPOMETPUYECKUIA. TEXHUYECKNE YCIOBUSA

TY 9452-001-33189998-95 [josaTtopbl NUNETOYHbIE. TexXHUYEcKue
yCrnoBus

TY 25-1173.103-84 Annapat Aana OuauctunnsuMm  BOAbI.
TexHu4eckue ycrnosus

TY 64-1.973-76 LLunubl TUrenbHble. TEXHUYECKUE YCNOBUS

TY 6-09-3909-88 Kanui noguctblin. TexHU4eckue ycnosus

TY 6-09-3678-74 Kanua xnopug oc. 4. TEXHUYECKne ycrnosusi

TY 25-1173.103-84 Bopa OuauctunnupoBaHHaa. TexHU4Yeckue
ycnosusi

TY 6-09-1181-76 Bymara ungukatopHasa yHusepcanbHaa (pH 1-
10)

MW 2335-95 Pekomengauusa. FCW. BHYTPEHHUI KOHTPOMb Kadve-
CTBA pe3ynbTaToB KONMMYECTBEHHOTO XMMUYECKOro aHanu3a

MW 2334-2002 Pekomenpauua. MCU. Cmecu aTTecTOBaHHbIE.
OObwume TpeboBaHua k paspaboTke



TOMCKHI1 HOAMTEXAWMYECKHH YHABEPCUTET
BHEJIPEHUECKAS HA YUYHO-IIPOR3BOACTBEHHAS ®HPMA “IOMX”
METPOJIONHYECKASA CIYKBA
TOMCKOT'O HOJHTEXHHYECKOTO YHHBEPCHTETA

CBMJAETENLCTBO OB ATTECTAIIMY MBA
(N 08-47/121)

Meromuka BHINONHEHMS U3MEPEHWEl MACCOBOE KOHLURHTpPAaWMH HOXA METOAOM
HHBEPCHOHHOH BONSTAMICPOMETPHH, paspaboTaHHas B TOMCKOM  [TONMTEXHUYECKOM
yuusepcurere u 000 BHIT @ “TOMX” u pernamenruposantas 3 MY 08-47/121 (o peectpy
METPOIOTHYECKOH CITyxOb)

MOJIOKO H MOJIOYHBIE IPO/IVKTbl. BOJTBTAMITEPOMETPH YECKHH
METOH H3MEPEHHA MACCOBOH KOHINEHTPALIHH HOJ/A

arrecrosaHa & coetsercteun ¢ TOCT P 8.563-96.
ATTecTana OCYIICCTBIKHA [0 PE3YNETATAM TEOPETHYECKOrQ H  DKCTICPHMEHTAILHOIO
uccnenosanna MBI
B pesynmrrare arrecraumn MBH  ycramoenene, uro panwax MBH cooreercreyer
TIPeIbABIAEMEIM K HEll MeTponorudeckum TpeSopanuaM i olnajaet CeaylolUMH OCHOBHBIMH
METPOJIOTHUISCKHMH XADAKTePHCTHKAMI

1. 3HaueHns XAPAKTEPHCTHKM OTHOCHTCIBHOH ITOTPEMHOCTH MPH JOBEPHTENLHOM BEPOATHOCTH
P=095

XapaxTepucTHka MOTPEIHOCTH
mea:io}[ HIMEPAEMLIX o (rpasuiml, B KOTOPRIX BAXOJHTCA ROTPEIHOCTS),
cofiepKanuif, Mr/KT (Miu MI/aM ) +5. %
Hon
or 0,05 o 100 BKWOM. 35

2. 3HaueHye HOPMATHBOB OMEPATHEHOIO KOHTPO.A

21 3HedeHMs HOPMATHBOB ONEPAaTHBHOTD KOHTPONA  CNyuaiiHCl  cOCTasnsomeH
OTHOCHTENBHOH MOrPeHOCTH (CXOAMMOCTH M BOCHOPOM3BOAMMOCTH) [IPH AOBEPHTENbHOIH
peposTHOcTH P=0,95

Hopmarus oneparusnoro Hopwmarus oneparustoro
JlHanason MEMepseMEX KOHTPOJA BOCHPOH3BOAUMOCTH KOHTPOJIA CXOAMMOCTH,
.. K} (A OIBYX pesyImTATOB H3MEPEHHH, {anx amyx pesynbraron .
coaepAanmii, Mr/Kr (Wid Mr/aM’) m2); NAPALIETLELIX ORPCACICHRHN,
D % n=2),
> d, %
Hon
010,05 50 10,0 BXITOY. 42 22
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2.2. 3naueHM® HOPMATHBOB OMEPATHBHOTO KOHTPOJIA OTHOCHTENBHOH NOIPEIHOCTH Npn
MPOBEACHHH KOHTPONA ¢ HCNOABL3IOBAHHEM O0Pa3LOB U KOHTPOA

JIMana3zoH U3MEpPREMbIX Hopmatus erewnero nnmltln(;%opa’roa H

. OMEPATHBHOIO KOHTPOJIS pHoro
conepxanmit, Tomewt (P=0.95) | OmepaTMBHOrO KoHTpOLA
MI/KT (M Mr/am’) I y ’ norpewHoctu (P=0,90)

K, % A

K, %
Hon
070,05 n0 10,0 Bxmou. 35 29

2.3 3HaueHHA HOPMATHBOB ONEPATHBHOND KOHTPOJIA MOTPEIHOCTH NIPH IPOBEAEHHH KOHTPOS
MeToaoM no6aBoK
Hopmatns onepaTMBHOIO KOHTPOJIA MOTPEIHOCTH (AOMYCKaEMOE 3HAYEHHE PA3HOCTH
MEXY Pe3yNbTATOM KOHTPONBHOIO H3MEpPeHHA npobm ¢ aobaskoii - X' , npobut - X u
peanyunHoOi nobaskn - C) BO BCceM AMANAa3OHE H3IMEPAEMLIX COAEPXAHUI ONMPEAENIEMOro
BEIECTBA PACCHHTLIBAIOT NO GOpMynam
- npu nposeaeHuu BHyTpHiIaboparopHoro kourpons (P=0,90).

K =0,84\/(Ax' ) +(Ax) ,
- npH NpoBeAeHHH BHeWHEro koHTpoas (P=0,95):
K=J(ax') +(ax)*,
rae Ax (Ax/) - XapaKTepHCTHKA MOTPEUIHOCTH, COOTBETCTBYIOIIAN COAEPKAHMIO ONPEACIIAEMOro
BELIECTBa B MCXOAHOI paboueii npobe (paboueii npobe ¢ nobaskoit),

Ax=0,01 8x X (X - conepxanue ONpenenseMOro BelecTsa B npobe),
Ax'= 0,01 8, X (X - conepxaHne ONPEAENSIEMOT0 BELECTBA B rpobe ¢ nobaskoif).

3 Jlara Bbinaun cauneTenserea 30.10.2002 r.
Cpok aeficteus no 30.10.2007 r.

Mertpoaor MeTponoruuecko
cayx6ut TITY
0« % MMy
” " 2002 r.
- “YTBEPXAAIO”
e 1 2 JIupekrop BHI® “TOMX™
o S, \
&2 e+ B A Bnacos ZrBL
w 3 v 7 A
~3 4 2002 r.
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VHCT pyKUuA

BbIMOJIHEHME N3MepEeHWIi Npu onpejesieHMn MacCoBO KOHLeHTpa-
uum iioga c ucnonb3oBaHMEM BO/IbTaMnepoMe TPUUYECKOTO aHau-
3aTopa CTA (c nporpamMmmHbimM obecneveHnem Windows)

AHanun3zatop CTA ponxeH 6blTb NpeABapuUTeNbHO NOATOTOBAEH K
pa6oTe B COOTBeTCTBUM C «PyKOBOACTBOM MNO/b30BaTena» Ha [faHHbIN
BO/MIbTaMnepomMeTpuyecknii kKomnaekc.

ON1eKTpobl:

- CTakaH4YMKM M3 KBapLEBOro cTekna BMecTumocTbio 20 - 25 cm3.

- pabounit aNeKTpOA - PTYTHO-N/IEHOYHBIN;

-3N1eKTpoA CcpaBHeHWa - xnopcepebpsAHbldi B 1,0 monb/am3 pac-
TBOpe Xx/J0puAa HaTpus WAW Kanus C CONpoTUBNEeHWEM He 60-
nee 3,0 kOwm;

- BCMOMOraTenbHblIl anekTpoA - xnopcepebpsHbiii B 1,0 monb/gm3
pacTBope Xx/fopuja HaTpuUsi UAWM Kalua C CONPOTUB/IEHWEM He
6onee 3,0 KOM.

- TednoHoBble Tpyb6ka ANS NoABOAa WMHEPTHOro rasa C Lenbio

yAaneHua pacTBOPeHHOro kucnopoja v nepemMelwnBaHua pactesopa.

11 TlpoBepka cTakaH4MkoB, (DOHOBOro pacTBopa W
3M1eKTPOAOB HA YNCTOTY

OneKkTpoxMmumyeckas O4YuMCTKAa MHAMKATOPHOTO 3N1€KTpPO-
na

B Tpy 4ncTbiX KBapLUEeBbIX CTakaHynka BMecTUMOCTbO 20 - 25 cm3
HanueatwT no 9,0 - 10,0 cmM3 6uaMCTUNNMPOBAHHON BOAbl, A06AaBASIOT NO
0,1 cM3 KOHLEHTPUPOBAHHOW a30THOW KWCNOTbl. DTOT PacCTBOP CAYXUT
ANA OYNCTKM MOBEPXHOCTU PTYTHOMJIEHOYHOTO 3/eKTpoAa.

OnyckalwT B pacTBOP UHAWKATOPHbIE 3/1EKTPOAbI, 31€KTPObl CpaB-
HEeHuA, BCNOMOraTesibHble 3/1eKTPO/Abl, a30THble TPY6OUKM WM nogknoyawT
WX K COOTBETCTBYHLWMNM Knemmam npubopa B KaxAolh sueiike.

3arpyxaiT caiin cosgaHHoil 3apaHee meToaukn («OXO» - anek-
Tpoxumunyeckaa obpaboTka anektpoga HNO3), s rnasHom MeHwo Bbi-

6UpalT NYHKT METOAWVKA / OTKPbITb) unu cosgatoT HoByl Me-

TOAUKY 41 OYNCTKM NOBEPXHOCTU MHAUKATOPHOIO 3/1eKTpoaa.

C03,Cl,aHVIe HOBOI MEeTOAUKN (cm. «PykoBoACTBO Mnonb3oBaTens»
pasgen.3.1 «Co3gaHne HOBOW MeTOoAUKW»), B rnaBHOM MeH Bbi6upawT
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MYHKT
MeTpbl.
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y—ll MeToavka / HoBass mMeToAuKa. BeoaaT cnegywoujse napa-



Tpacca___

’
TM*

MeToamnka
HaumeHoBaHue [ 3XO 1
Pa3BepTtka | Pexum OnemeHt | KoHTposb
Tpacca
Bpewms, ¢ MoteHuman, B Y®O las Mewuanka
MopgrotoBka pacteopa 0 0,000
O6paboTka pactesopa 0 0,000
Y O6paboTka anektpoga 120 -1,200 1,000 Y
OuwncTka anekTpoga 0 0,000
Hakonnexwve 0 0,000
YcnokoeHne 0 0,000
Pa3BepTka 0 mB/c 0,000 | 0,000
Pa3BepTka
Tpacca Pas3sepTKa Pexwvm OnemeHT  KOHTposib
Tun passepTku [ CtyneHuaras] [®opma pa3sepTku]
[Avana3oH ToOKa 30 wmA
Llar pa3sepTku 1 mMB
3agepxka 1 75 % 4 4 4
3apepxka 2 %
Havano nmnynbca %
OKoHYaH1e vmnyssca %
AmMnantyga MB
Hakonnenue 1 pa3
Pexum
1 PassepT- Pexum
Pacca Ka SnemeHT KoHTposib
Y Auelika 1 Yucno onbiToB DubTp 0
Y Aueiika 2 11]
Y Aveiika 3 Cxema MHBepcua no Toky
[ 3-x anexTpoaHast | MHBepcusa no noteHuuany
Mepsas npounssofHas
Pa3meTka dopma pasmeTku
[ PyyHas ] [ABTOMAT ] [ NnHunsa ]
onemeHT
Tpacca | Passeptka] Pexum | OnemMeHT | KoHTponb
Nma MoteHunan, B 30Ha, MB
1 0,000 0,000
2 0,000 0,000
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CoXpaHAKWT MeTOAUKY: UNN B KOMaHAe rNaBHOI0 MEHH «Coxpa-

HUTb METOAWNKY>» WU NaHenn ynpas/ieHns © (Hanpumep «3X0»).

Y6Mpa}OT cTakaH4YMKNW C a30THOIW KWUCNOTOM, pacTBOp BblIMBAKT,
ononackuBarwT 3/eKTpoAbl 6GUANCTUNNNPOBAHHOW BOAOW. DNeKTpOAbl TO-
TOBbl ANA OonpefeneHns NOAULA-UOHOB.

OLI,eHKa Ka4decTBa MNPWUIrOTOBJ/IEHHbIX 3/IEKTPOAOB. ANna oueHkKu
KayecTBa MNPUIOTOBJ/IEHHbIX 31€KTPOAOB NPOBOAAT clneAylouume onepa-
Lun:

3arpyxatwT d¢alin co3pgaHHOl 3apaHee MeToAMKM (Hanpumep,

«of»), B rnasHOM MeHI BbIGMPAIOT NYHKT METOAWKA /
OTKPbITb) unu cosgaiT HOBYlO MeToAMKY.

C03,anme HOBOW MEeTOAUKN (cm. «PykoBOACTBO NO/Sib30BaTena»
pasgen.3.1 «Co3faHne HOBON MeTOoAWKU»), B rnmaBHOM MeHIO Bbi6upawT

NYHKT E]—l MeTognka / HoBass mMeToguKa. BeogaT cnegyloujue napa-
MeTpbl.
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MeToguka
HaumeHoBaHune |Viog

Tpacca| PassepTka) Pexum 3nemeHTsl |KouTpons|

Nms NoteHunan, B 30Ha, MB
1 | 030 1 50
_r
2 r r 0000 I 0

CoxpaHAWT MeTOAUKY: B KOMaHAe r/1aBHOT0 MEHI «COXpaHVITb MeTO-

(o] o
AOVKY» nnun naHenwn ynpasnenunsa X1 (Hanpumep ««Onpe,u,eneHwe noga

B HanuTKax»).

Vi3mMepeHne hoHa. B uucTble cTakaHuukM HanueawT no 10 cm3
pacTBopa Kasusa a30THOKMCAOro KoHueHTpauuu 0,1 mMonb/AmM3, cTakaH4ymkm

nomMeuwialT B AYeliky, ONycKalT 3N1eKTPOAbl U 3anyckalT KOMaHay «
POH» (cm. «PykoBoAcTBO nonb3osaTensa» pasgen 4.2 «3anyck aHanusa
OHOBOrO pacTtsopa»).

CHumatlT no 3 - 5 BonbTamneporpamm. MpoBoAAT UX pasmeTky (CM.
«PyKOoBOACTBO Mno/sib3oBaTtensa», pasgen 4.3 «Pa3meTka BO/ibTamMnepHbIX
3aBUCUMOCTeN»), yaaneHne «BbiNnagawWwmnx» KpuBbIXx» (CM. «PyKoBOACTBO
nonb3oBartensa», pasgen 4.4 «O6paboTka BO/IbTAMNEPHbIX KPUBBIX»,).

Mpn Hanuumu Ha BONbTAMMNEPHbLIX KPUBbLIX MWKOB OMNpeaesiaeMoro
snemeHTa BbicOoTOl 6onee 0,2 MKA cojepXumoe cTakaHYMKOB Bbl/iMBa-
10T, OTMbIBAOT CTakaH4YMKN U 3NEeKTPOAbl Tak, YTo6bl B 4YMCTOM (hOHe OT-
CYTCTBOBA/IM MUKW ONpefensaeMoro aneMeHTa (unm 6oinn meHee 0,2 MKA).

Vi3MepeHne KOHTPOJIbHOI NPOGbI (cM. «PykoBOACTBO MOMbL30BA-
Tensa» pasgen 4.6 «3anyck aHanmsa npobbi»)

B cTakaH4YuMK C (POHOBbLIM 3/1€KTPONIMTOM BHOCAT NUNETKOW nnum [o-
3atopom no 0,01 cm3 AC-3 nOoAWA-MOHOB KOHLeHTpauun 10,0mr/am3.
MonyyeHHbIli pacTBOp SIBNAETCA KOHTPONbHOW nNpo6oil ¢ copepxaHuem
0,01 mr/gm3 npu o6beme npobbl 10 cm3.

3anyckawT KomaHay « ° MonyyeHne BosbTamMneporpamMmm
I'Ip06bl». CHumatT no 3 - 5 BonbTamneporpamm. MpoBoAAT UX pasMeTKy
(cm. «PykoBOACTBO nosib3oBaTens», pasgen 4.3 «Pa3meTka BoJbTamnep-
HbIX 3aBUCUMOCTeli»), yaaneHne «BbinagawwWwmnx» Kpuebix (cM. pasgen 4.4
«O6paboTKka BONbTAMNEPHbIX KPUBbIX»).
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M3mepeHne nNpobbl ¢ A06aBKOW (cm. «PykoBoAcTBO monb3osaTe-
na», pasgen 4.7 «3anyck aHanusa gob6asku»).

MporpamMmoit npefycMoTpeHa BO3MOXHOCTb OLEHKM KOHLeHTpauun
no ogHoi nnu asym gob6askam AC MbliWwbsAKa.

BHOCAT B cTakaHuMkm c npob6oli po6asBku AC loana-noHoB obbe-
mMom 0,01 cM3AC-3 wunoAMA-UWOHOB KOHUeHTpauuu 10,0mr/gm3. 3anycka-

o1 komangy « JE TlonyyeHne Bo/bTamneporpamMm npobbl C go6as-
KOli». CHumatT no 3 - 5 BO/NbTamneporpamMmm. poBoasaT Mx o6paboTKy

aHanorM4yHo.
na
B okHe «Pe3ynbTaTtbl M3mMepeHua curHanos» ¢ oTobpaxatTcs

pe3ynbTaTtbl pasMeTku Anda BCeX TUNOB BO/bTaMneporpamMmm.

PacueT maccoBoi KOHUEHTpauun Mogua-uoHOB B KOHTPO/Ib-
HOI npo6e

3anonuswT Tabnuuy «Konmyectso» Hanpumep:

Ana nepexopa B Tabnuuy «KOHLLeHTpaLLI/IH» B rN1aBHOM OKHe Ha

naHenu ynpasneHus HaxumawT kHonky - A  OKHO NpocmoTpa pesysb-
TaTbl aHa/M3a. (Cm. «PykoBoACTBO nojib3oBartensa», pasgen 4.9 «Bbl-
Y/CNeHVe KoOHUeHTpauum»
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OnemMeHTbl Ayeiika 1 Aueiika 2 Aveiika 3
J 0,086 (Mmr/kr) 0,064 (mr/kr] 0,097 (mr/kr)

YuuntbiBatbh PoH ok

" Yuntbisarsb [l o6asky 2

" BbluMCnArb N0 ycpefHeHHbIM BONbTaMneporpaMmmam Mpuemnemocts
SnemMeHTbl PesynbTaTtbi aHanmsa [oBepuTtenibHas BEPOSTHOCTb
J 0,092 + 0,000 (mr/kr) P =0,95

Ecnn pacxoxgeHue Mexay MoSy4YeHHbIMU U BBEAEHHbIMU KOHLEH-
TpauusmMu He npesbiwaeT 30 %, PTYTHO-NMEHOYHbIE 3NEKTPOAbI CUMTAT
npurogHsiMu k pa6ote. Mocne 3Toro nNpucTynawT K U3MEepPeHuto Npu aHa-
nn3e nNpo6 B TaKOW Xe NocnefoBaTeNbHOCTU.

BbinonHeHne u3mepeHuii npu aHanuse  peanbHOl Mpo6bI
aHanvM3npyemoro NpojykTa Ha cofjepxaHue inoga

O[LHOBpPEMEHHO peKOMeHAyeTCsi NPOBOAUTbL U3MEPEHWA NpuU aHa-
nn3e ABYX napanfieNbHblX U OAHOW pe3epBHON NpPo6bl B TPEX CTaKaH4uu-
Kax.

CTakaHuuKkM ¢ Npo6oii aHanu3npyemoro o6bLekTa, NOAroTOBEHHbIe
4N u3MepeHns no pasgeny «Mofrotoeka npo6bl» METOAUKA KONMUYECT-
BEHHOTO XMMMWYECKOro aHann3a, NOMEL, AT B 3NEKTPOXUMUYECKYD AUEit-
Ky, OMyCKalT 3N1€KTPOAbI.

3anyckaloT komaHay « ~ [lonydyeHve BonbTamneporpamMmm npo-
Obl» (cM. PykoBOACTBO NMonb3osaTens pasfen 4.6 «3anyck aHanusa npo-
6bl»). CHumalwT no 3 - 5 BonbTamneporpamMm, NPoOBOAAT UX pasmMeTky (CM.
«PykoBoACTBO nonb3oBaTens», pasgen 4.3 «PasmeTka BOAbTaMMNepHbIX
3aBUCUMOCTEl»), yaaneHne «BblnajalwWwnx» Kpusbix» (CM. «PyKkoBOACTBO
nonb3osartensa», pasgen 4.4 «O6paboTka BOIbTAMNEPHbIX KPUBbLIX»).

B cTtakaH4YuMkn ¢ Nnpo6oil ¢ NnomMoLl b NUNETKU UAn fo3atopa BHOCAT
po6aBkn AC #oAWMA-MOHOB B Taknx o6bemax, 4TOOGbl BbICOTbl MUKOB Ha
BO/NbTamMneporpammMe yBenuuunnucb npumepHo B 2 pasa ((no 0,01 cm3
AC-3 1oAuA-MOHOB KOHUeHTpauuu 10,0 mr/gm3).
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3anyckalT KoMaHay « J*. MonyyeHve BO/ibTamneporpamMmm
npo6bl € J06aBKOW». CHumaiT no 3 - 5 BoAbTamneporpamm. MposoaaT
1X 06pabOTKy Tak Xe, Kak 1 Npu U3MepeHun npo6bl.

Mpu HEO6XOAMMOCTN B CTAaKaHYMKN C NPOGOii BBOAAT TakKylk e BTO-

pyto po6aBky AC WoaunA-uoOHOB, 3anyckalT KOMaHAy « I‘Ionyqume
BOJIbTaMneporpamm Mpo6bl C ABYyMSA gob6aBkaMu», chumawTt 3 -5
BO/bTamMneporpamm, NpoBoAAT UX o6paboTky.

B okHe «[lpocMOTp pe3ynbTaToB M3MepeHua curHana» ® CMOT-
pAT pe3ynbTaTbl pasmMeTku ANA BCeX TUMNOB BO/NbTamneporpamm BO BCeX
3-x Aveiikax (nocne BTOpoOl Ao6aBKu).

BbluncneHne maccoBbIX KOHLI,eHTpaLI,I/IVI onpepnendemMbix ane-
MEHTOB

B ta6nuuye «KonnmyectBo» ONA KaXAOW aKTUBHOW sueliku
yKasblBalOT: Maccy HaBecku unm ob6bem npobbl, o6bEM MuHepanusarta,
noweawnin Ha pacTBOpeHWe O30/EHHON npobbl, U 06bEM anuMKBOTHOINA
4acTu NOATOTOBMEHHOW K aHanu3y npoo6bl.

HaxumaioT kHonky - ~  OKHO MPOCMOTpa pe3y/ibTaTtoB aHan3a
B [1aBHOM OKHEe Ha naHesnun ynpaBieHus.

B Tabnuue npepctaBneHbl 3HAYEHUA MaCCOBbIX KOHLEHTpauuid LuH-
Ka, KagMusa, CBMHLA W Mean ANA KaxAoih U3 napannenbHbix npo6. Haxu-
MalT KHOMKY [anEMHEMOCTb], B C/nyvyae, Korga pesynbTaTtbl M3MepeHui
napannenbHbiXx Npo6 npuemaemMbl, BblYWCASETCA cpeAHee apudmeTmye-
Ckoe 3HauyeHue, KOTOpoe NpPUHUMAIOT 3a pe3ynbTaT aHanusa.

CoxpaHeHue fokyMeHTa

Ona coxpaHeHWA [OKYMEeHTa Ha naHenu ynpas/ieHWs HaxumalrT

KHONKY ®  W“AW B r1aBHOM MEHI0 BblOMPalT NyHKT ,EI,OKyMeHT/COXpaHVITb
B apXuBe. (Cm. «PykoBoACTBO nosib3osBatensa», pasfgen 5 «Pab6ota ¢ goky-
MEHTOM>).

Ana neyatn BONbTaMNEPHbIX KPUBbIX Ha MNPUHTEPE HaxXumalrT

KHOnNky * WA B TNAaBHOM MEHI BblOUpPaT MYHKT ,ﬂ,OKyMeHT/ MNevaTb
rpa(pI/IKOB (Cm. «PykoBOACTBO nonb3osaTens», pasfgen 6 «Mevatb»),

[aHHble pe3ynbTaTa aHanu3a MOryT 6blTb pacnevyaTaHbl B Buae
npoTtokona B popmaTte Microsoft ® Word no cyu,ecTBytouwemy wabnoHy
otyeta (Cm. «PykoBOACTBO Mnofnb3oBaTens», pasgen 7.2). Tak Xe BO3-
MOXHO co3faHue wabnoHa no Tpebyemomy Tuny odoOpMiaeHUs oTyeTa
(Cm. «PykoBoacTBO nonb3oBatensi», pasgen 7.1).
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PucyHok 2. BonbTamneporpaMmbl M3MepeHnst MacCOBOW KOHLLEH-
Tpaumu oama-noHoB B npobe u B npobe c fobaskoii AC oana-noHoB
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denepannHoe rocyaapcTBEHHOE YHUTapHOE
B H npeanpuaTue

"Bcepoccuiicknin
4] ~
FOCCTAHAAPTA POCCM ™ N HaYYHO-UCCNEeAOBATENLCKNA HHCTUTYT
MEeTPONOruyYeckon cnyxiu™
119361, Mocxea, yn.Qaspran, 46 Ten.: (0895) 4375577 Makc.{095) 437 5656
E-mai: Offlce@.vniims. tu Office vaims@g23.relcom.ru

hitp: \ www.vniims.ru

DF 050 e fOA6-37 - 04

Ha N

r 1

Tomckui
Honumexnuuecrkui
Yuusepcumem
Ipopexmopy no
HayuHoil pabome,
npogpeccopy

B.A. Baacosy

[0 BOMPOCY BEACHHS
MenepansHOro peecrpa
METOIHMK BBINOIHEHHA
M3MepeHuH

Coobmalo Bam nopsaxossie HOMepa W KOJLL PErucTpalUMH METOLHK
BHIMONHEHHS  M3MEPEHHi, pa3spabOTaHHBIX BallMM  NPEeANpPHATHEM, B
@eaepanbHOM PEecTpe METOAWK BHITIONHEHHA W3MEPCRHH, NPHUMEHSEMBIX B
ctepax pacnpocTpaHenns rocyJapCTBEHHOrO METPONOIrMMECKOrO KOHTPOJS H
Haasopa.

[Mpunoxenue: no Tekcry B | 3K3.

3am. aupextopa BHUVIMC v_;,/ﬂ’ o B.A. CxoBOpOAHHKOB

Hcen. 3enkosa T.A.
437-37-01
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01110

PerncTpauroHHEINR
kon MBH no
Qenepanbromy
peectpy

®P.1.31.2004.01110

PeructpaunoHHbIR
xon MBH no
OTpacneBoMy
peecTpy

O6o3nauenue H
HaHMEHOBAHHE
JIOKYMEHTa Ha
MBH

MY 08-47/149
Monoxo u MonouHsie npoxyxTHl. BonsTamMnepomerpHyeckui
METOR H3MEPEHHA MaccOBOH KOHLUEHTpALHH fioaa

(B3amen MV 08-47/121)

Ha3znaueune MBHU

AHami3 npoS MONOYHBIX MPOAYKTOR (MONOKO LENLHOE, TBOPOT,

(c yKalaHueMm | POCTOKBAIIA, CAHBOYHOE Mac/lo, MaprapHH, CMETana, kehup H
00BbeKTa KOHTpONA) | Ap. MOJOYHBIE NPOXYKTHI
HM3mepremas MaccoBas KOHUeHTpaiHa fona, Mr/aM” Wi MI/KT
BEHYUHA
Merop namepenns | MuBepcHORHaA BONBTAMITEPOMETPHA
Mpenere: Ot 0,05 20 10,0 BKmON.
M3MEpeHHs
TTpenenst Dnemenr o o
NOTPEIHOCTH H JIHana3oH a,(&].% a,(a),% 5.%
H3MepeHHit H3Mepenni
Hon
Ot 0,05 oo 10,0 8 15 35
BKITIOY.

Opraunsanus- HWJI muxponpumeceit TOMCKOro nOAHTEXHHYECKOTO
paspaborunx MBH | ynusepcutera 1 OO0 «BHII® <IOMX»

634050, Poccus, r.Tomck, np.JIenuna, 30, Xumuxo-
Aapec, Tenepor TexHonorudeckuit pakynsrer ToMCKOro NoA¥TEXHHYECKOTO

yuusepcurera, HWJI Ne506

ren/axc (382-2) 563-860, 563-572; E-mail: microlab@tpu.ru
Oprannzanus, ATTecTalHA B METPONOrHYecKas PKCNEPTH3a NMPOBEeAeHa
IPOBOAMBILAR aKKpeAHTOBaHHO#H MeTponoruyecxoit cnyxGoit ToMmckoro

atrecrauuio MBU
HIH
METPONIOTHYECKYIO
IKCTEPTH3Y
npocKTa rocTt
(unu Japyroro
HOPMaTHBHOTO

MNOSHTEXHHYCCKOTO YHHBEPCHTETA (aTTecTar 06 aKKpEeAHTALMH
Ne POCC RU 01.00143-03 ot 24.12.01).

Mertponoruyeckas sxkcneprisa nposeaena OI'Y «Tomckuit
LCM»
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