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McTouHuk nybnukaumm
M.: ®enepanbHbIf LLEHTP roccaHanuaHaasopa Munsgpasa Poccuu, 2003
COOpHMK MeToaMYECKMX YyKasaHun "VI3MepeHWe MacCOBOW  KOHLEHTpauum XMMUYECKUX BeLLecTB
NIOMUHECLEHTHBIMW MeTogamMu B obbekTax okpyxatowen cpeabl” (MYK 4.1.1255 - 1274-03)

MpumMeyaHue K [OKYMEHTY

[okymeHT BkntodeH B [lepeyeHb JOKYMEHTOB B 00MacTy cTaHgapTv3auny, cogepxalmx npasuna u Metoapl
uccnegoBaHun (UCNbITAHMK) U U3MEPEHWUA, B TOM 4Yucne npasuna otbopa obpasuyos, Heobxoaumble Ansi
NPUMEHeHNs1 U UCNOMNHEHUA TpeboBaHUN TEXHMYECKOro pernameHTa TamoxeHHoro cotsa "O 6esonacHoCTu
npoaykuum nerkon npombiwneHHoctn" (TP TC 017/2011) u ocywiecTBneHUs oueHku (MOATBepXOeHUS)
cooTtBeTcTBUs npoaykuuu (PeweHne Komuccnn TamoxxeHHoro coto3a ot 09.12.2011 N 876).

—_
[okymeHT BkntoyveH B [epeyveHb cTaHOapTOB, COAEPXaLUuX Npasuna nu MeToabl uccnefoBaHum (UCNbITaHUMN)
M U3MepeHun, B TOM 4ucne npasuna otbopa obpasuos, Heobxoaumble ANS NPUMEHEHUS U UCTOMNHEHUS
TpeboBaHN TEXHUYECKOIo pernameHTa TamoxeHHoro cot3sa "O 6esonacHocTu urpywek” (TP TC 008/2011)
M OCYLLECTBIIEHNS OLIEHKM COOTBETCTBUSA OOBLEKTOB TexHWYeckoro perynuposaHus (PeweHue Komuccun
TamoxxeHHoro coto3a ot 23.09.2011 N 798).

e
[okymeHT BkntodeH B [lepeyeHb JOKYMEHTOB B 00MnacTy cTaHgapTM3auny, cogepxalmx npasuna u Mmetogpbl
uccnegosaHun (UCNbITAHMK) U U3MEPEHWUA, B TOM 4Yucne npasuna otbopa obpasuos, Heobxoaumble Ansi
NPUMEHEHNs1 N UCNOMNHEHMA TpeboBaHUN TEXHUYECKOro pernameHTa TamoxeHHoro cotosa "O 6esonacHocTu
NpoayKuun, npegHasHadeHHon ans geten un nogpoctkos” (TP TC 007/2011) n ocyleCTBNEHUS OLEHKU
(noaoTeepxaeHuns) cooteseTcTBus npoaykumm (PeweHne Komuccum TamoxeHHoro corwosa ot 23.09.2011 N
797).

[lokymeHT BBeeH B aencTeue ¢ 1 ceHTsabpsa 2003 roga.

Ha3BaHue goKkymeHTa
"MYK 4.1.1265-03. 4.1. MeTtoabl koHTpons. Xumudeckme ¢aktopbl. iamepeHne mMaccoBON KOHLEHTpaLmnm
dopmanbgernga ryopumMeTpmyeckum MeTogom B npobax nuTbeBOoM BOAbl M BOAbl MOBEPXHOCTHLIX U
NoA3eMHbIX UCTOYHMKOB BOAOMNOMNb30BaHus. Metoauyeckue ykasaHms"
(yt8. MuH3gpasom Poccun 01.04.2003)
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YTBEpxaato

[MaBHbIN rocygapCTBEHHbIN
caHuTapHbIA Bpay
Poccuiickon depepauum,
MepBbI 3amecTuTEND
MwuHucTpa 3apaBooxpaHeHns
Poccuiickon depepaumm
I.r.OHNLWEHKO

1 anpensa 2003 roga

4.1. METOAblI KOHTPONA. XUMUYECKUE ®AKTOPbI

W3MEPEHMWE MACCOBOW KOHLIEHTPALIUK DOPMAJIbAEIMOA
OJNTYOPUMETPUYECKMM METOOM B NPOBAX NMTBEBOW BOAbI 1 BOAbI
NOBEPXHOCTHbIX U NOA3EMHbLIX ICTOYHMKOB BOAOMNOJIb30OBAHUA

METOOUYECKUE YKA3AHUA
MYK 4.1.1265-03

[aTa BBegeHus
1 ceHTs10ps 2003 roga

1. PaspaboTaHbl: degepanbHbiM HaydHbIM LIEHTPOM rurmeHsl um. ©.®. 3pucmana (T.B. HOaguHa), HIMP
"IMiomakc”, CaHkr-MeTepbypr (E.A. BonocHukoea, O.B. Magunosuny, W.B. Jlio6uenko, H.A. Marnoposa, H.A.
Tuwkosa, H.A. Jlebenesa), PenepanbHbiM LEHTPOM roccaHanuaHansopa Munsgpasa Poccumn (U.B. BparuHa, E.C.
LWanbHukoBa, H.C. JlacTeHko).

2. YTBepxXaeHbl M BBedeHbl B AencTBue [MaBHbIM rocyqapCTBEHHbIM CaHUTapHbIM Bpadom Poccuickon
depepaumu, MNepebim 3amecTutenem MuHucTpa 3apaBooxpaHeHusi Poccuiickonn ®epepauum .. OHuweHko 1
anpena 2003 r.

3. BeBegeHbl B3ameH MYK 4.1.057 - 4.1.081-96.
1. BBegeHune
1.1. HasHa4eHne n obnacTb NpUMEHEHUS

HacTtoswue MeToguuyeckne ykasaHwWsi YCTaHaBNMBAKOT METOAWMKY BbINOMHEHUS W3MEPEHUS MacCOBOW
KOHUeHTpauun dopmarnbiernia B npobax BoAbl MOBEPXHOCTHBIX Y MNOA3EMHbIX UCTOYHUKOB BOOOMONb30BaHMUS, a
TakKke NUTbeBOW BoAbl ITyopUMETPUYECKMM METOOOM.

[nanasoH namepsiemblx kKoHUeHTpauun 0,02 - 0,5 mr/ky6. am 6e3 pasbaBneHusa npobbl. MNpu KOHUEHTpauuu
dopmanbaernga B npobe 6onee 0,5 mr/ky6. am ponyckaetca pasbaBneHve npo6 [0 yKasaHHbIX Bbllle
KOHLIEHTpauun UCTUNNMPOBaHHOW BO4OMW, HO He Bonee yem B 100 pas.

Honyckaetcsa npucytctBrue 0o 5 mr/ky6. am xenesa; go 10 mr/ky6. am docdarta, meagun; go 2 mr/kyd. am
cynbuaa, ¢eHonos; oo 100 mr/kyG. AM MOYEBWHbI, LWEMOYHBIX, LLENOYHO-3EMENbHbLIX 3NIEMEHTOB, MarHus,
aMMOHUS,, HedTEeNpoaYKTOB, antMWHUS, LMHKA, CBUHUA, Kagmus, cynbdaTa, xnopuga. HdonycTumo Takke
npucyTcTBue 150-kpaTHbIX KONMMYECTB aueTanbaervga, Apyrux anugartnyeckux anbgernaos. [Npy npesBbiieHun
yKa3aHHbIX BENIMYMH HEOOXOOMMO NCMONb30BaTh APYro MeTod aHanusa.

1.2. ®U3NKO-XMMUYECKME U TOKCUKONOrnyeckme
cBoicTBa hopmanbaeryaa

dopmanbgerug - ras ¢ pes3kuM 3anaxom, TemnepaTypa nnaeneHus - 118 °C, Temnepartypa kuneHus - 19 °C.
Xopowo pactBopuMm B Boge. PactBop dopmanbgermga B Boge (MaccoBast gons 35 - 40%) HasbiBaeTcsl
dopmanmHoMm unu dopmonem. PacTBopbl BbIAENST ra3oobpasHbii popmanbaerng gaxe npyu KOMHAaTHOM
TemnepaType. dopmanbgerng nerko nonuMmepuayetcsa. Ero nonvmepsl npu HarpeBaHum, 0COBEHHO C KMCNoTamu,
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anenﬂmT|w0Homep.¢opmanbnerwqropmn C BO34yXOM M KMCNopoaoMm o6pa3yeT33pHBanme cmecun. CunbHbIN
BOCCTaHOBUTENb. Jlerko BCTynaeT B peakuun KOHOeHcauunm Cc aMMMnakomM U aMunHaMu; C(beHOHaMM 06pasyeT
npon3BoaHble, nepexoadiline B d)eHOJ'Id)OpMaJ'Ib,D,eFI/I,D,HbIe CMOIbl.

Tokcuyeckoe gencTBUe: pasgpaxarollmi ras, Bbl3blBaeT AereHepaTuBHbe U3MEHEHNS] B NapeHXUMaTO3HbIX
opraHax, ceHcubunuaupyet koxy. ECTb ykasaHus Ha cunbHOe OEWCTBUE Ha LEHTParibHY HEPBHYK CUCTEMY,
0COOEHHO Ha 3puTenbHble Oyrpbl. OgHako Takoe AeWCTBME CBA3aHO, MO-BUAMMOMY, HEe C MpsMbIM OEeNCTBMEM
dopmanbaernaa, a ¢ Hanudnem B TEXHUYECKOM hopmManuHe MeTUroBOro cnupTa u pacnagom dopmanbiernia B
OopraHusme Ha MeTUMOBbIA CNUPT U MypaBbUHYIO KUCROTY. dopmanbaerns uHakTMBupyeT psag PepMeHTOB B
opraHax u TKaHsX, yrHeTaeT CUHTE3 HYKNEeWHOBbIX KUCIOT, HapyLiaeT obmeH BuTammHa C, obnagaet myTtareHHOM
aKkTMBHOCTLIO (BpeaHble BelecTBa B NnpombllneHHocTu: CnpaBoyHuk / Moa obuw,. pen. H.B. Jlazapesa. J1.: Xumns,
1976.T. 1).

dopmanbaerna OTHOCUTCS K BELecTBaM 2-ro Knacca onacHoctu. lNpegensHo gonyctumas KOHUEHTpauus B
BOAE BOAHbLIX OOBEKTOB XO3ANCTBEHHO-MUTHEBOIO U KyNbTYpPHO-ObITOBOro BOAOMNOMNb30BaHWS, a Takke B MMTbEBOW
Boge coctaBnset 0,05 mr/ky6. am (MpegensHo gonyctumble koHueHTpauun (MAOK) xumuyeckmx BewecTB B BoAe
BOAHbIX OOBLEKTOB XO3SIMCTBEHHO-MUTLEBOTO W KyNbTypHO-6bITOBOrO BOoAononb3oBaHua. H 2.1.5.689-98;
MutbeBas Bopa. [wurneHudyeckne TpeboOBaHUA K KayecTBY BOAbl LEHTPanu3oBaHHbLIX CUCTEM MUTLEBOMO
BopocHabxeHus. KoHTpornb kadectsa. CaHllNnH 2.1.4.1074-01).

2. XapaKkTepucTuka norpeLHocT UsMepeHuit

XapakTepucTuka MOrpewwHoCcTM M3MepeHun (rpaHuMua  [AOMyCKaeMoW OTHOCUTENbHOW  MOrpeLuHOCTU
N3MepeHnii ansa goBepuTernbHon BepoaTHocTu P = 0,95) npuBegeHa B Tabn. 1.

Tabnvya 1

XAPAKTEPUCTUKA NOIPELIHOCTN N3MEPEHWA
AnA QOBEPUTENBHOWN BEPOATHOCTW P = 0,95

Irana30H KOHLUEHTpaLun XapakTepucTuKa IOTPElHOCTA
dopmanbmeruna, wmr/ xky6. oM usMepeumi, +/- nesbTa, %

or 0,02 1000,5 BxraounTenbHO |25

3. MeToq nsmepeHus

MeTog M3MepeHUss OCHOBaH Ha NpPOBeAeHUU peakuun oGpasoBaHusa NMIOMUHECLMPYIOLLEro COeQUHEHNs Npu
B3aumMopeicTemum cdopMansgernga ¢ 1,3-UuKnorekcaHauoHoOM B MPUCYTCTBUM MOHOB aMMOHUSI C MOCneayoLwumM
N3MepeHNEM WMHTEHCUBHOCTM donyopecueHuun. [Ona oTaeneHus dopmarnbiernga oT MeLlalolmX KOMMOHEHTOB
NpoObl ero NpeaBapuUTENbLHO OTTOHSIOT.

4. CpefcTea UsMepeHuii, BcrioMoraTernbHble YCTPOCTBa,
peakTuBbI U Matepuansi

Mpw BbINOMHEHUM M3MEPEHUIA MacCOBOW KOHLIEHTpauu hopmarnbaernaa NpMMeHsIioT crenytolive cpeacTsa
N3MepEHUs], peakTUBbI, BCTIOMOraTesnbHble YCTPOoCTBa U Matepuarnbi.

4.1. CpepncTtBa nsamepeHui

AnammusaTop xmakocTr ' dmoopar-02"

WM OPyTOM JIOMMHECLEHTHEM aHaJlM3aTop,

bayopuMeTp MM CIOeKTPOdQIIyOpUMETD,

YIOOBJIETBOPAKIINY TPeBOBAHMAM YKAa3aHHEX TY Ty 4321-001-20506233-94
Becel nabopaToOpHEE OOWETrO HAa3HAYEHUS

¢ HambonpmmMm npepetioMm b3BemmbaHma 200 T
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u ueHnoit mesenusa 1,0 wmrp, mgoboro Tumna T'OCT 24104

IuneTky C OIOHOM oTMmeTkoir 2-2-5, 2-2-10 TOCT 29169

[IMneTky IpagyMpOBaHHEE 2- T'O KJacca

TOYHOCTM BMecTMMOCThD 1,2,5 KyB. CM TOCT 29227

Kon6er mephere 2-100-2, 2-500-2, 2-50-2 T'OoCT 1770

TocynapCTBEHHHM CTaHOAPTHHEI obOpasel
cocTaBa pacTBopa QopMayibmeruua. Maccosas
koHueHTpauua 1 wmr/ xky6. cM, TpaHMUE
OOMyCKaeMOT'0 3Ha4dYeHMS OTHOCUTEJIbHOM
norpemnocTy +- 1%.
CpeﬂCTBa I/I3MepeHI/IIZ OOMKHbI BbITb nosepeHbl B YyCTaHOBJIEHHblIE CPOKW. ,D,OI'IyCKaeTCFl ncnosfib3oBaHue
cpencTs I/I3MepeHI/II7I, MMELLNX aHanorn4Hble nnu ny4ywmne MeTporiorm4eckne XxapaktepucTtumkun.

4.2. PeakTtuBbl

Boga OMCTUIIMPOBAHHAS T'OCT 6709
AMMOHMI YKCYCHOKMCJIBINM, X. 4. TocT 3117
1,3- UMKJIOTEeKCAaHIVMOH MMIIOPTHEI,

HanpMMep NOpoM3BOACTBA OGMpMme ' dayxa",

leeruapusa, xar. nomep 29059

Kucyiora cojsHas, X. d. TOoCT 3118
Kucijiora cepHad, X. 4. TOCT 4204.

,D,OI'IyCKaeTCFI npuMeHeHne peakTnBoB, N3FrOTOBJIEHHbLIX MO NHOWN HOpMaTI/IBHO-TeXHI/I‘-IeCKOVI OOKyMeHTauuu, ¢
TEXHNYECKMMU XapPaKTEPUCTUKAMU HE XYXKe, HEM Y YKa3aHHbIX.

4.3. BcnoMoraTernbHble YCTpoNCTBa 1 MaTepuanbl

Baua BOOsAHasa C PeryJaTOpPOM TeMIepaTypE
Jooo Moneu

XOJIOIUIJIBHMK OBITOBOM JIOOOM MapKmu
[IpoOUPKM CTEeKJIAHHBEE C NPUIIIMOOBAaAHHEIMU

npobkamy BMecTMMOCTBK 5 wmim 10 ky6. cwMm TOCT 25336
Kosnbel xoHMUeckme BMecTumMocTh 250 ky6. cm T'OCT 25336
BopoHku Jjaboparopuee B-75-110 TOCT 25336
®MIIbTPE OBes330JieHHEe | cuHa4g JieHTa" TY 6-09-1678-86
DJIEKTPOIJIUTKA OBTOBAL TOCT 14919

YCTPOMCTBO OJ8 NEePerOHKM Npo6 BOIH
BMecTuMmocTrlo 50 wmmr 100 xy6. cwMm.
OnucaHue noaroToBKU XUMUYECKOMN nocynbl K aHannsy npneeaeHo B rlpVIJ'IO)K. A.

5. NoaroToBka K BbIMOMHEHUIO U3MEPEHNIA
lMepen BLINOMHEHMEM UW3MEPEHUM [OMMKHbI OblTb NPOBEAEHbl crnegylowmne paboTel: oTbop M
KOHCepBUpOBaHME Npob, MOAroToBKa aHanmsatopa K paboTe, MPUroTOBMEHWE BCMOMOraTeNibHbIX PAcTBOPOB U
pacTBOPORB 4115 rpagyMpoBKM Npubopa v rpagynpoBka aHanmsartopa.

5.1. OT60p 1 NnogroToBka npob

O6Lwme TpebosaHusa k otbopy npod no NOCT P 51592. Ot6op npob nutbesorn Boabl no NOCT P 51593, u3
NCTOYHMKOB BogocHabxeHusa no MOCT 17.1.5.05.

Otbop npo6 nuTbeBoW BOAbI NPOM3BOAMTCS B OyThbiNM M3 TEMHOro CTekna, npeaBapuTenbHo
NoAroTOBIIEHHbIE cornacHo Mpunox. A 1 ONonocHyThle 0TOMpaemon BO4OMN.

O6bem oTbMpaemon npobbl coctaBnseT He MmeHee 100 kyb. cm. AHanua nNpobbl HEOOXOAMMO BbINOSHUTL B
TeyeHne 24 4 C MOMeHTa oTbopa npobbl. [Mpobbl, cogepxawme o0cagok wunuM B3BeCb, Heobxoanmo
npodunbTpoBaTh Yepes hunbTp "cUHAS neHTa", otbpackiBas nepsble 25 kyb. cMm unbTpaTa.
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MNpoGa BoAbl He AOMMKHA MoABEPraTbCs MNPSIMOMY BO3OEWCTBUIO CONHEYHOro ceeTa. [ns gocTaBkM B
nabopaTtopuio cocyapl ¢ Npobamy ynakoBbIBalOT B CreunanbHylo Tapy, KoTopas oGecrnednBaeT UX COXPaHHOCTb U
npegoxpaHsaeT OT pe3kux nepenagos TemnepaTtypsbi.

5.2. lNMoaroToBka aHanusaTopa k paboTe

MogroTtoBky npubopa k paboTe MPoOM3BOASAT B COOTBETCTBMU C MHCTPYKUMEN NO aKkcnnyatauuun. B kaHan
BO30OyxaeHusa nomewyatoT ceetocdumnbTp N 13, B kaHan peructpauum - N 9.

5.3. lNpurotosneHne BCrnomMoraTesnbHbIX pacTBOPOB

Mepen npuroToBneHnemM pacTBopoB 1,3-uuknorekcaHamona (n. 5.3.1) n cdopmansgernga (n. n. 5.3.2 - 5.3.4)
OVCTUMMMPOBaHHY BOOY HEOBXOAMMO NPOKUMATUTL, OXNAANUTb U XPaHUTb B 3aKPbLITON CTEKMSAHHON Tape.

5.3.1. PactBop 1,3-uuknorekcaHanoHa B ammumadHo-aueTatHoM 6ydepHom pacTBope

B 50 - 60 kyD. CM OUCTMIIMPOBAHHOW BOAbI pacTBOpsitoT 10 r YyKCYCHO-KMCIIOro amMOHUsl, npunuesatoT 2,4
Ky6. CM KOHUEHTPUPOBAHHOMW CONAHOW KUCROTbl M BHOcAT 10 wmr 1,3-umknorekcaHguoHa. [locne nonHoro
pacTBopeHusi pa3baBnAwT BOAOW OO0 MeTKM B MepHou konbe Bmectumoctbio 100 ky6. cm. [na nonyyeHus
BOCMPOM3BOAUMBIX pe3ynbTaToB PacTBOP PeKOMeHOyeTCs BblAepXaTb nepen MUCrnornb3oBaHMEM B TedeHue 12 u.
Cpok xpaHeHus pacTBopa B XONOAMMbHUKE - 2 MecsaLa.

MpumeyaHus.

1. HegonycTnmo coBMECTHOE XpaHeHMe pacTBOpoB hopManbaernga v nornoTuTenbLHoOro pacreopal
2. Henb3sa nameHsTb NOpsiiOK CMeLLNBaHMUS KOMMOHEHTOB MOrMOTUTENBLHOrO pacTeopal

5.3.2. PacTtBop dhopmanbaernga, maccoBasi KoHueHTpauus 100 mr/ky6. am

B mepHyto konby BmectumocTbio 50 ky6. cm nomeryatot 5 ky6. cm FCO coctaBa pacTtBopa cdopmarnbgernga
1 pa3baBnaloT 40 METKM AUCTUINMPOBAHHON BOAoN. PacTBop ycTon4MB B TeveHne 1 mecsua.

5.3.3. PacTtBop copmanbaernaa, maccoBasi KoHUeHTpaumsa 10 mr/ky6. om

B mepHyto konby BmectumocTbio 50 ky6. cm nomMellaroT 5 Ky6. cm pacTBopa popmanbaernga KoHUeHTpauum
100 mr/ky6. am no n. 5.3.3 u JOBOAAT OO METKU AUCTUNNUPOBaHHOW BoAoWn. PacTBop ycTonumB B TeyeHue 1
Mecsua.

5.3.4. PacTtBop chopmanbaernga ana rpagympoBky aHanmaaTopa, maccoBasi KoHueHTpauums 0,5 mr/ky6. am

Otbupatot 5 ky6. cm pacTtBopa dopmManbgermga no n. 5.3.3 mMaccoBow KoHueHTpauuu 10 mr/ky6. am un
pa3baBnstoT B MepHon konbe BmectumocTbio 100 ky6. cM AMCTUNNUMPOBaHHOW BOAOW A0 MeTku. PacTBop rotoBaTt
HenocpeacTBEHHO nepef ynotpebneHnem!

5.4. MNpurotosneHne pacTBOpOB A5 rpagynpoBKu

PactBopbl OAnsi rpagyvMpoBKM FOTOBAT B NpoOMpKax C XOpowo nputepTbiMu npobkamu. B gBe npobupku
BHOCAT nMo 2 kyb. cm pacTtBopa peareHTa no n. 5.3.1. 3atem B nepsyto npobupky nomewiaot 3,0 Ky6. cm
ONCTUNNMPOBAHHOM BOALI, a BO BTOpYto - 2,0 Ky6. cm pacTBopa dopmanbaernga ¢ KoHueHTpauuen 0,5 mr/kyd. om
n 1,0 ky6. cm guctunnupoBaHHon Boabl (pactBopbl N 1 1 2 cOOTBETCTBEHHO). Mpobupkn 3akpbiBaOT npobkamu,
nomeLLalT Ha BoAsHy GaHio m HarpeawT 45 MuH. npu 60 °C. PacTtBopbl OxnaxpawT W MNpUCTynawT K
rpagyvpoBKe aHanuaartopa no n. 5.5.

MpumeyaHus.

1. Mpo6upKy ¢ rpagyvMpoBOYHLIM PacTBOPOM, COAepXawmm dopManbaerna, a Takke pabouve pacTsopbl
npo6 C BLICOKMM CofepxaHnem opMarbaernaa pekoMeHayeTca pasmellaTs B BOAsSHON 6aHe Kak MOXHO Aarnblie

KOHcyn bTaHTlnioc www.consultant.ru CtpaHuua 6 13 13

HageXHasa npaBoBas noaaepXxkKa



"MYK 4.1.1265-03. 4.1. MeToabl KOHTPOMSA. XuMMiyeckue qakTopbl. HokymeHT npegoctasneH KoHcynbTaHTl ntoc
M3amepeHue maccoBomn KOHUEeHTpauum opmanbaervaa rnyopmumeTpuye. .. [ata coxpaHeHusi: 24.09.2018

oT np06|/|p0|< C HU3KMMWU KOHLUEHTPaUnaMn n d)OHOBbIM pacTBOpOM (menaTeano B pa3HbIX rHes,qax).

2. PaboTtaTb C pacTBoOpamMu d)opmanb,qervlp,a N C MOrnoTUTErNbHbIM PacTBOPOM XenaTefibHO B pa3HbIX
nomMeLleHunax.

3. Bce npobupkn n npobkn Heobxoaumo obsA3aTenbHO BbICYLUUTL Nepen MPUroTOBIEHNEM KaXKAOW HOBOW
Cepun rpagynpoBOYHbIX PacTBOPOB M NPOoO.

4. HwxHsa rpaHvua onpegensieMblX KOHLEHTpaLMW, ykasaHHasi B METOAMKE, OOCTUraeTcsl TONbKO Mpu
TWwaTenbHOM COBNIOAEHUN YKa3aHHbLIX TPeboBaHUN.

5.5. pagynpoBka aHanuMsatopa 1 KOHTPOrb
NpaBuUIbHOCTN FPagynpPOBOYHON XapaKTepUCTUKN

pagympoBKY OCYWECTBNAOT MpuM aHanu3e Kaxaon naptum npob6 nyTem W3MepeHuss CuUrHanos
dnyopecueHunn pactsopos N 1 1 2, NpUroToBMEHHbIX MO N. 5.4.

Ona moamdpukaumin "dnoopar-02-1" n "dnoopar-02-3"

YcTtaHoBKY pexuma "®oH" npousBoasaTr npu nomowm pacteopa N 1, a yctaHoBreHue napametpa "A" B
pexume "IpagympoBka” (Haxatvem knasuwu "I™) - npu nomowum pactsopa N 2. NapameTtp "C" 3agaeTcsa paBHbIM
0,500.

Ona moamdukaumn "dnoopar-02-2M" n "dnoopat-02-3M*

Bxogst B meHwo "lpagympoBka’, yctaHaenuBawTt CO = 0 u C1 = 0,500. 3HadyeHne napameTpa "JO"
ycTaHaBnuBatoT no pacteopy N 1, a "J1" - no pactBopy N 2. [pu aTomM 3HayeHuns napameTtpos "C2" - "C6" n "J2" -
"J6" 0OMKHbI BbITb PaBHbI HYIHO.

Tabnuua 2

CMECWK ONA KOHTPONA NMPABUIIBHOCTH
rPAOYNPOBOYHOU XAPAKTEPUCTUKA

N KOMITOHEHTEL ObweM, Konuentpaumus, |OTHOCUTENBHAS
cMecu xky6. CM mr/ xy6. 1M [IOTPEMHOCTD
(P=0,95), %
1 Pacreop mo m. 5.3.3 5 10
Boma mucTuimposanHad |mo 100 0,5 1,6
2 Pacreop mo m. 5.3.3 2,5 10
Boma mucTusmposanuag|mo 100 0,25 1,6
3 Cmecsy N1 20 0,5
Boma mucTusmposanHag|mo 100 0,1 1,8
4 Cmecs N1 10 0,5
Boma mucTuimposanHad |mo 100 0,05 1,8
5 Cmecsy N1 5 0,5
Boma mucTusmposanuag|mo 100 0,025 1,8

PacTBopbl roTOBAT HENOCPEACTBEHHO Nepen NCNoSib30BaHNEM.

KoHTpornb NpaBUbHOCTY rpagyvpOBOYHON XapakTepUCTUKX NPOBOOAT Mocre Kaxaon rpaaympoBku npubopa.
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OH COCTOUT B M3MEPEHUM MACCOBOWM KOHLIeHTpauuu dopManbiernga B OAHOW WM HECKOMbKMX cneuunanbHo
NPUroTOBMEHHBIX cMecsX (Tabn. 2, cmecu N 1 - 5). MNpurotoeneHne obpasua NpoBoanTCsa No n. 5.4 o4HOBPEMEHHO
C NPUroTOBMNEHNEM IPadyMpPOBOYHbIX PACTBOPOB M PacTBOPOB Mpo6.

lpagyvpoBKka aHanusatopa MpPU3HAETCa MpPaBWIbHOW, €CNU  OTKIOHEHWE MOMyYEeHHbIX 3HayYeHun oT
copepXaHus opmMarbaernaa B COOTBETCTBYIOLLEM pacTBope He npeBbiwaeT 10% B AvManasoHe KOHLEeHTpauuin
0,1 - 0,5 mr/ky6. am 1 20% Npy MEHBLLNX KOHLEHTPaLUsX.

I'Ipvl Mcnonb3oBaHM OpPYyrnx NOMUMHECLEHTHbIX aHann3aTtopoB rpagymnpoBKy U nsmepeHume r|p06 npon3BogAaAT
B COOTBETCTBUM C PyKOBOACTBOM MO 3KCnyaTaunn.

6. BbinonHeHne nsmepeHunin

Ons kaxgon npoObl BLINOMHAT HE MeHee ABYX napannefibHbIX OnpeaeneHuin, o4HOBPEMEHHO MPOBOOSAT
aHanma xonocTtoun npobbl, Anga yero otompatoT 25 Ky6. cM BGMAMCTUNNMPOBAHHON BOAbLI U MPOBOAAT €€ Yepes Bce
cTaguu aHanmaa.

B konby neperoHHoro yctponctea nomMeLaroT 25 kKyb6. cM npobel, 406aBnsoT 2 Ky6. CM KOHLEHTPUPOBAHHOW
CEepHOW KUCMOoTbl U OoTroHsoT oT 10 go 12 kyb. cm guctunndata. 3ateM B Konby neperoHHoro ycTponcTBa
nobaBnsT agncTunnmpoBaHHyo Bogdy (06bem 10 - 12 ky6. cM) 1 NpoaormKatoT OTroHKY Ao nonyyenus 20 - 22 ky6.
cM auctunnara. MNonyyeHHbIn ANCTUNNSAT KONMYECTBEHHO NEPEHOCAT B MEPHYIO KONBY BMECTUMOCTbIO 25 Ky6. CM 1
[OBOOAT 0O METKN OUCTUNNMPOBAHHOW BOAOW.

PekomeHayeTca B KayecTBe MEeperoHHoi Konbbl MCMonb3oBaTb MMOCKOAOHHYID TEPMOCTOWKYID Konby,
KOTOPYIO MOMeLLaloT Ha acGecToBON NOANOXKKE HA 3MEKTPONUTKY.

B npobGupkn ¢ nputepTbiMu npobkamu BmecTuMocTbio 10 ky6. cm oTbupaloT no 2 ky6. CM MOMyYeHHbIX
pacTBOpOB, fo6aBnsAoT 1 Ky6. cM ANCTUNNIMPOBAHHOM BoAbl U 2 KyD. cM pacTBopa peareHTta no n. 5.3.1. MNMpobupku
nomeLLaT Ha BoAsHyt OaH u HarpeawT 45 MuH. npu 60 °C (pekoMeHAyeTcs HarpeBaTb pacTBOpbl Npob
OQHOBpPEMEHHO C pacTBopaMu [ns [pagyvpoBKM aHanusaTtopa). PacTBopbl oOxnaxgawT W M3MepsoT
KOHLleHTpauuio popmansaervaa B npobe B pexume "N3mepeHune”.

MpumeyaHune. [JonyckaeTcs M3MeHsaTb 06bem oTbupaemon npobbl, a TakkKe WCKMYaTb CTAAMI0 OTFOHKM
dopmanbgernga, ecnu Ans gaHHoro tuna paboymx npod YCTaHOBMEHO, YTO MOrpeLHOCTb WM3MEPEHUsS] He
NPEeBOCXOANT BENUYMH, NPUBEAEHHbLIX B Tabn. 1. B nocnegHem crnyvae otoupatoT 2 Kyb. cMm npobbl B Npobupky ¢
NpUTEPTON NPOBKON 1 NPOBOAAT BCE Onepauuu, NpegyCMOTPEHHbIE HACTOSILLMM MYHKTOM, HauMHas ¢ gobaBneHus
1 ky6. CM ANCTUNNIMPOBAHHON BOABI.

7. ObpaboTka pe3ynbTaToB N3MEPEHUN

Konuenrpauun oopMayibmeruia B HOpobe pacCCumMTHIBALT IO QopMyJie:

X= Cc- C, (8]
1 0
roe:
C - KOHLEeHTpalusa ¢GopMaibierumga B npobe, Mmr/ xy6. 1oM;
1
c - KOHLEHTpalusa QopMajbAeIuIa B XOJIOCTOM mnpobe, wMr/ xy6. M.
0
Ecau npoby aHanmmusupyioT 6e3 orronku, To C =0.
0

8. OhopmneHne pe3yrnbTaToB U3MEPEHUIA

3a pesynbTar anamuszsa ( X) HOpuHMMaRT cpenHee apudMeTUdeckKoe
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Pe3yJbTATOB HapajilesibHEX omnpernesieHmit X un X ( X=( X + X)/2),

1 2
pacxoxmeHue MexIOy KOTOPEMM He I[PeBOCXOAMT 3HadeHMM HOopMaTuBba
KOHTpoOJNA cxomumocTy d. 3HaueHMuA HOpMaTMBa KOHTPOJA CXOIMMOCTN
NIprBeOeHE B [Mpuox. E. Suauvenue d BEIOMPAKT HOJIA CPeIHEeIro

apudmMeTnyeckoro X.
PesynbTar KOJIMYECTBEHHOT'O aHanmsa B IOOKYyMEHTax,
npenycMaTpuBamoIMx €I'0 MCIOJIB30BaHME, [IPEeNCTaBJIAT B BUIE

- pesynbrar anammza X ( mo/ xky6. nM), zmensra (%), P =0,95
The menbTa- xapakrTepucTuka norpemHoctu (Tatm. 1) |, %;
- umm X +H- IOEJBTA, wmr/ xy6. oM, P =0,95, TIe

mejgprTa x X
TEJBTA = --------- , @)
100

Pe3ynbTaT M3MepeHWn [OOMKEH OKaHYMBaTbCA TEM e OEeCATUYHbIM pPaspsdoM, YTO M MOrpeLlHOCTb.
Pe3ynbTaTbl M3MepeHuUin PerMcTpUpPYIOT B NMPOTOKOSIaX, B KOTOPbIX YKa3biBaloT:

- CCbIJIKY Ha HACTOALWMIA LOKYMEHT;
- onucaHue npobbl (HoMep, UCTOYHUK, AaTa oTbopa 1 aHanusa v T.1.);

- OTKIIOHEeHuA OT TeKCTa MeTOoAuKM npun npoBeaeHun M3MepeHMﬂ, €CIn TakoBble UMEIINCb, M(baKTOpr
oTpuuaTesibHO BNUAKOLWLME Ha pe3yrnbTaTbl aHannaa,

- pesynbTaT U3MEPEHWUS U Ero NOrpeLLHOCTb;

- hamunuio ncnonHUTENS.
9. KOHTPOSb TOYHOCTU U3MEPEHNIA

KoHTpOMb TOYHOCTM M3MEpeHun (BOCNPOU3BOAMMOCTU W MOrpelHoCTN) NPOBOAAT B COOTBETCTBUM C
anropuTMOoM, n3noxeHHbIM B Npunox. 5. HopmaTusbl KOHTpONs Takke npueeaeHsl B Mpunox. b.

MpunoxeHne A
(pexomeHgyemoe)

MOArOTOBKA XMMWYECKOW NOCYAbl AN BbIMOMHEHNA U3MEPEHWN

an BbIMOJTHEHUN M3MepeHMﬂ MaccOBOW KOHLIEHTpauUnn anroMnHmnA HeobxooMMO TulaTenbHO cobnioaaTb
HMCTOTyXMMMHeCKOﬁHOCMﬂH,pyKOBOﬂCTByﬂCbCﬂeﬂyKnuMMMﬂpaBMﬂaMM.

1. AN MbITbS XMMUYECKOW NOCYAbl pa3peLlaeTcs UCMoNb30BaTh KOHLEHTPUPOBAHHYH CEPHYIO KUCMOTY Unu
KOHLEHTPUPOBAHHYIO a30THYIO KMUCMOTy. KaTeropvueckn 3anpeliaeTcsi MCNofib30BaTb AJ1si MbITbsl COAY, LUENouyu,
BCE BUAbl CUHTETUYECKMNX MOIOLLMX CPEACTB, XPOMOBYHO CMECh.

2. Nocyna npeaBapuTENbHO OTMbIBAETCS BOAOMPOBOAHOW BOOOW, 3aTEM B HEE HAnMBaloT NpUGNM3nTENbHO
Ha 1/2 obbema kucnoty (n. 1) n TwaTensHO 06MbIBAIOT €10 BCIO BHYTPEHHIOK NOBEPXHOCTb, @ 3aTEM BbINIMBaOT B
crneumanbHbii cocyd. MvneTkn Npyv NOMOLLM FPYLUM HECKONbKO pa3 3anofiHSAT KUCNOTon Bbille meTku. lMocne
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NPOMbIBaHUSA MOCYAbl AUCTUNNMPOBAHHOM BOAOW (He MeHee 5 pas) ee OKoHYaTenbHO ChonackvMBatoT
ouamcTunnupoBaHHon Boaon (2 - 3 pasa).

3. Ons kaxpgoro pacTtBopa HeobxoAMMO UcMnonb3oBaTb CBOK NuneTKy. PactBop u3 konbbl HanveatoT B
CTakaH4YMK M M3 Hero HabupalT B nNuNeTKy. 3anpelyaeTcs norpyxartb NMNeTky Bo Becb 06beM pacTBopa BO
n3bexaHve 3arpsisHeHus.

4, PekomeHOyeTCs UMeTb OTAenbHbIM Habop Mocydbl, KOTOPbIM UCMOMb3yeTcs TONbKO AN onpeneneHus
anoMuHus.

MpunoxeHne b
(obsizaTenbHoe)

KOHTPOJb TOYHOCTN M3MEPEHUN
1. KoHTporb BOCNpoun3sBoanMOCTH U3MEPEHUIA

MepnoanyYHOCTb KOHTPONS BOCMNPOU3BOANMOCTM M3MEPEHMUI 3aBUCUT OT Konn4yecTsa pabodnx n3amMepeHui 3a
KOHTPONMPYEMbI Meproa 1 ornpeaenseTcs nnaHaMmm KOHTPOIs.

O6pasuyamyn ans KOHTpons SBMASTCSA Npobbl NPUPOAHbLIX M NUTbeBbIX BoAd. O6bem oTobpaHHOW Ans
KOHTpoOns nNpobbl 4OMKEH COOTBETCTBOBaTb YABOEHHOMY 06beMy, HeobxoauMOMY MO METOAMKe Ans NpoBeaeHUs
aHanusa.

O‘I‘O@paHHbHZ obweM OeJidT Ha IBE€ PaBHEIE WaCTUM VM aHaAJMIUPYKT B
TOYHOM COOTBETCTBUN C IIPOIMCHBIO MeTOINKU, MaKCHVMMaJIbBHO BapbUpPyA
YCIIOBUA IIpOoBENEeHNMA aHajJjim3a, T.e&. U3MEPEHMA IMPOBOIOAT JImubo B Pa3HEIX
JabopaTopmax, IMOo B OOHOM JlabopaTopUM PasHBIMM MCIIOJIHUTEJISAMU WU
OIOHVIM MCIIOJIHUTEeJIEM, HO B pPasHoe BpeMA. PeByJ‘Ib‘I‘a‘I‘bI KOHTPOJIA
IIPM3HAKTCA YIOOBJIETBOPUTEJIbHBIMY, €CJIM BHIIOJIHAETCH yCIJIOoBME!

| X - X|<=0,01 x X xD, ( B.1)
1 2
roe:
- X - pesyabTaT aHaimsa pabodel npobu, Mr/ xky6. I,
1
X - pesynbTaT aHajdM3a STOM XKe IpPOOEH, [IOJIyYEHHE IOPYI'VM
2

AQHAJIMTUKOM C MCIIOJIb30BaHMEM IOPyIroro Habopa MEePHOM IOCYOH UM IPpYyTUX
HapTuM peakTUBOB, mr/ xy6. 1M;
X - cpemHee apubMermueckoe X u X, mr/ xy6. 1M;
1 2
D- HOPMATUB KOHTPOJIA BOCIPOU3BOAMMOCTM mM3Mepenutt (Tabn. B.l) ,

%.

SHauenue D BubOupanT nns cpenHero apudMeTrMUecKoTo X.

Mpyn npeBbllWEHUN HOpMaTMBa KOHTPOSA MOrPEeLHOCTU BOCMPOU3BOOMMOCTM Mpoueaypy KOHTpons
noBTopsAT. [1pyM MNOBTOPHOM MpPEBbLIWEHUN YKa3aHHOrO HOPMaTMBa BbISICHAOT MPUYUHLI, MpUBOASLUME K
HeyaooBNeTBOPUTESIbHbIM pe3dyribTaTaM KOHTPOIA, N YCTPAHAKOT UX.
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Tabnuua B.1

HOPMATWBbI KOHTPOJIA CXOQMMOCTW 1 BOCNPOMU3BOONMOCTU
AnA 0OBEPUTENIbHOWM BEPOATHOCTU P = 0,95

Irana30H M3MEepPeHUH, HopMaTMBEL KOHTPOJIA
mr/ xy6. 1M
CXOIOVMOCTM |BOCHPOMB3BOOMUMOCTH
din=2),% D(m=2),%
AJTIOMVHNIN

or 0,01 100,05 BrILUMTENBEHO 42 55
ceeme 0,05 10 0,2 BKIOUMTENBHO 20 35
ceeme 0,2 1o 5,0 BIOUMTENBHO 15 25

ImHK
or 0,005 100,1 BKIOUMTEIBLHO 28 34
ceeme 0,1 1m0 2,0 BKIOUMTENBHO 14 20

Bop
or 0,05 1o0,1 BrIHOUMTENBHO 35 60
ceemre 0,1 1o 0,5 BruoumrensHO 20 40
ceemre 0,5 mo 2,5 BruoumTensHO 10 20
ceemre 2,5 po 5,0 BriuoumTensHO 5 12

Mennb
or 0,005 100,01 BxIHOYUTEIBLHO 25 60
ceeme 0,01 1o 0,1 BxIOUMTENBHO 15 30

Keseso obuee
or 0,05 1010 BKIOUMTETIHLHO 18 25
ceeme 1,0 1mo 5,0 BxIOUMTENBHO 14 20
Hurpur
or 0,005 100,01 BxIOUMTEIHLHO 25 50
ceemre 0,01 100,05 BrimoOuMTENBHO 15 25
ceemre 0,05 1o 1,0 BxIOUMTENBHO 12 20
ceemte 1,0 mo 5,0 BruoumTensHO 7 14
dTopun

or 0,1 £o0,5 BxuounrensHO 15 20
ceemre 0,5 1o 1,0 BrIouMTeNbHO 12 17
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ceeme 1,0 mo 2,5 BIOUMTENBHO 8 11
deHOoJIB

or 0,0005 100,001 BrIOUMTEIHLHO 50 80

ceeme 0,001 1o 0,005 exuowuuTensHO |35 55

ceeme 0,005 100,02 sxiaounrenssHOo |20 34

ceeme 0,02 1o 25,0 BKIOUMTENBHO 10 14
IuHK

or 0,005 1£00,1 BrIOUKMTENILEHO 28 34

ceemre 0,1  gmo 2,0 BrIOUMTENBHO 14 20
AIIAB

or 0,025 1£00,1 BrIOUKMTENILEHO 50 65

ceemre 0,1 mo 1,0 BrIoUMTENBHO 25 40

ceeme 1,0 1m0 2,0 BKIOUMTENBHO 15 25

dopmMasibDermun
or 0,02 1000,5 BrIOUMTEIBLHO 24 34

2. KOHTpOrb NOrpeLLIHoCT! n3MepeHui

MepuoanyHOCTb KOHTPOMS MOrpPeLHOCTU M3MEepPeHWi 3aBUCUT OT KONM4yecTBa pabouvx WM3MepeHuidi 3a
KOHTPONMPYEMbI Meproa 1 ornpeaenseTcs nnaHaMmm KOHTPOIS.

O6pasuamn ansg KoOHTpons sIBNSATCA NpoObl NPUPOAHLIX U NUTbEBBLIX Bog. O6bemM oTobpaHHOM nNpobbl aAng
KOHTpOMNS [OMMKEH COOTBETCTBOBATb YABOEHHOMY 0ObeMy, HeoOXOAMMOMY [Anisl MPOBEAEHMSI aHanms3a Mo
MeTOAMKe.

OToOpaHHbIi 06beM [OensdAT Ha [Be paBHble 4acTu, NEpPBYD M3 KOTOPbLIX aHanuM3upyloT B TOYHOM
COOTBETCTBUW C MPOMUCHI0 METOAMKUN 1 MOSy4YatoT pesynbTaT aHanm3a UCcXoaHoun paboyein npobhl - X, a BO BTOPYHO
YacTb fAenatoT AobGaBky onpedensieMoro KOMMOHEHTA W aHanM3MpyloT B TOYHOM COOTBETCTBUM C MPOMUCHIO
MEeTOOMKM, Mony4asn pe3ynbTaTt aHanmaa paboyer npobel ¢ gobaskon, - X'

PesynbTaTthl aHanmsa ncxogHom padoyen npobbl n paboyen npobbl ¢ 4OGABKOW NOMy4aT N0 BO3MOXHOCTU
B OAMHAKOBLIX YCINOBMSX, T.€. X NONy4YaeT OAWH aHaNUTKK C UCNOJSIb30BaHNMEM OOHOro Habopa MepHOM nocyapl,
O[HOW NapTWUX PeakTUBOB U T.[.

BenuunHa pobaeku gomkHa coctaenaTte oT 50 go 150% oT copepKaHusa antoMUHUSA B UCXOOHOW npobe.
Ecnu copepxaHue antoMuMHMSA B MCXOOHOM Npobe MeHbLue HWXKHEN rpaHuubl guanasoHa namepenun (0,01 mr/ky6.
OM), TO BeNnYMHa 4obaBkM JOSMKHA B 2 - 3 pa3a NpeBbIATh HUXKHIOW rpaHuLy Anana3oHa N3MepeHui.

Benuuuny noGaBKM( c, wmr/ xy6. ,JIM) paccumMTEHBAKT IO QopMyJie:

C = = , ( B.2)

roe.
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c - KOHLEHTpaumusa QIIOMUHMU A B CTaHOAPTHOM obpasue
¢}
(arTecToBanHoOM cmecn), MCIIOJIE30BAHHOM IJIA BHeCeHusa »o0aBKIY,
mr/ xy6. 1M
vV - oBBEM CTAaHOApPTHOTO oObpasua ( aTTecTOBAHHOM CMecH),
¢}
BHECEHHOTO B KadecTBe nobaBkKM, KyO. CM;
V - obbeM MpPoOBH, KyO. CM.

O6beM moGaBKM He IoJikeH mnpeBummarbh 5% ob6bemMa NpoBel. PemeHne o6
YIOBJIETBOPUTEJIEHOM [NOTPEWHOCTY IIPUMHYMAT [IPY BHIIOJHEHUM YCJIOBUS!

| X'- X- C|<= K, ( B.3)
pas pas
roe:
X - pesysbTaT aHanusza pabouel npobe, wMr/ Ky6. mM;
X' - pe3yJbTaT aHaJlmza pabouel Npobel ¢ DOODABKOM aJIOMMHMA,
mr/ xy6. 1M
Cc - 3HaueHMe noBabBkKM ajommuHus, Mr/ ky6. IO
I
K - HOpPMATUB KOHTPOJIA MOTPEWHOCTU usMepeHmir, Mmr/ ky6. M.
pas
Mpu BHemHem kouTposie ( P =0,95) HOPMaTUB KOHTPOJISA BHUMCIAKLT 10
dbopmysie:
/2 2
K =V IEJIbTA + IEJBTA , ( B.4)
b X X'
roe JHOEJIETA, JOEJIBETA - XapakTepucTmuka MOTOTPElHOCTY M3MEePEeHUA
X X'

MacCCOBOM KOHLEHTPpalUuM aJIOMMHMSA B MCXOOHOM Npobe m npobe c nobaBkol
aJIOMUHMSA COOTBETCTBEHHO, MT/ Ky6. mOM:

IOEJBTA =0,01 x pmeynepTa x X, JIEJBTA =0,01 X OejbTa x X, ( B.5)
X X X' X'

Toe nenbTa , menbTa - XapaKTepuCTUKa  OTHOCUTEJIbHOM’
X X'
MOTPEWHOCTY U3MEPEeHMSA MACCOBOM KOHLUEHTPaUVM aJIoMVMHUS B MCXOMHOM
npobe u npobe c NoBGaBKOM alloMMHMA cooTBeTcTBenHo (Tatn. l) , %.
HOpMaTMBE KOHTPOJIS MNOTPEMHOCTM NPM BHYTPMIIaB0PATOPHOM KOHTPOJIE
(P =0,90) BEIUMCJIANT MO0 QopMyJe:

/2 2
K =0,84 x\/  IEJBTA + JEJBTA . ( B.6)
bt X X'

Mpy NpeBbILEHNM HOpMATMBA KOHTPOMSA MOTPeLIHOCTU Mpoueaypy KOHTpons nosTopstoT. MNpu NOBTOPHOM
MPEBbILEHUN YKa3aHHOTO HOPMAaTKBA BbISICHAIOT NPUYMHbBI, MPUBOASLLME K HEYLOBNETBOPUTENbHLIM pe3ynbTaTtam
KOHTPOSSI, U YCTPaHSIIOT UX.
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