MHHHCTEPCTBO OXPAHKN OKPYXAIOMEN CPEAH B IPAPOHLIX
PECYPCOB POCCHHUCKOH OXNEPAITNH

KOJHYECTBEHHBLIA XAMIMIECKHNI AHAJII3 BOX

METOHKA BHIIOJIHEHHAA M3MEPEHHN MACCOBOH KOHUEHTPALIHRA
HOHOB KOBAJLTA B IPHPOXHBIX ¥ CTOTHBIX BOJAX
®OTOMETPHYECKHAM METOOM C HATPO30-R-COJIBIO.

THI © 14.1:2.44—96

Merozaxa nomymeHa An% neneit rocyfapcTBEAROI0 SKOVIOTHUECKOr0 KOHTPOJIN,

Mocxsa 1996r.
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B coomBercrBEn ¢ TpeboBammavmn 'OCT P UCO 5725-1-2002 -
F'OCT P NCO 5725-6-2002 u na ocHOBaHMH CcBHAETE/ILCTBA 0 METPOJIOrA-
JeckoH atrectammu Ne 224.01.03.019/2004 8 MBH BHecennl niMencHnsn

(Ilpomoxkon Ne | 3acedanua HTC OI'Y «DLAM» MIIP Poccuu om
03.03.2004).

OBJIACTDH ITPUMEHEHHWA

HacTogmmui#t JoxyMeHT ycTaHaBIHBaeT METOAUKY KOIHYECTBEHHOIO XH-
MHYECKOTO aHaI{3a HpoO NPUPOIHBIX H CTOUHBIX BOJ ;Uid ONpeAciieHUd B HUX
HOHOB KobaibTa PH MaccoBoit kouuentpauuu ot 0.01 10 0,50 Mr/mm’ doro-
METPHYECKHM METO I0M ¢ HUTPO30-R-COMBIO

L:cmH MaccoBas KOHIICHTpalUMd MOHOB KOOATbTa B aHaIM3upyeMoi 11pobe
[IPEBLINIACT BEPXHIOI I'PaHUIy JAMalia30Ha, TO JOMYyCKaeTCcs pa30aBICHUE IIPO-
OLl 1aKkHM 00paszoM, 4ToOBl KOHHECHTpAIMs HOHOB KOOAThTa COOTBETCTBOBAI
perilaMeHTHPY EMOMY JHamNa3oHy

Memaroinee BIHSHUE, 0OYCIOBIECHHOE IPHCYTCTBHEM B UpOOE MCIH, 111 -
Ke:st, Xenesa, HIMaHKI08 TepCKMCH, I1epcy.1b$aToB H BOCCTAHOBUTENEH, yerpa-
HAIOTCH ClIeHaibHOM 10,1r0TOBKOHK IIpoObi K aHa.mu3y (11 9)

1. TIPHHLIAIT METOJA

DoromeTpudeckUi Me104 ONpeICICHMsI MacCOBOH KOHLIEHTPAITHHA HOHOB
koDanbTa OCHOBAH Ha B3aUMOIEHCTBUHM MOHOB KobailbTa ¢ HHUTPO30-R-colbio
(1-muTpo30-2-HadToNn-3.6-McyIbpoHATOM HATpHA) ¢ 0Opa3oBaHHEM OKpd-
ireHHOo cocuuenus cocraBa Co(C o Hs;ONO(NaS(O:)): Peakumo poBosr
B YKCycHo-anerarHoii cpege mnpu pH OmamskoM k 5.5 Mewarmiee RiIHsIHHe
OKPACKH CaMOI0 PEeaKkTHBA YCTpAHAETCS H3IMEPEHHEM OlUTHYECKOH IIOTHOCTH
npH A = 520 uM

2. MTIPUIIMCAHHBIE XAPAKTEPUCTUKH INNOI'PEHIHOCTHY
MEPEHHUHM U EE COCTABJISSIOILMX

HacTtodmas metoika obeclicuupaeT IOMydeHUE pe3yIbTaT0B aHajiuia ¢
HOTPELLHOCTHIO. HE TIpeBbIIIaloNeH 3HaveHUM, IpuBe 1EHHBIX B rabauue |

ITH)T @ 14.1:2.44-96 P Brecenst 00no/HeRuA U RIMERERILA COZNACHO npomoxona M 23 3a
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Ta6bnuna |

Jinanazon uzMepenuit, 3HaTEHHA [I0KA3aTENEH TOYHOCTH, HIOBTOPAEMOCTH H
BOCIIPOM3BOMMOCTH METORMKH

IToxazarens I'loxkasarems

TOYHOCTH IIOBTOPSEMOCTH | BOCIPOM3BOUMOCTH
(rpaHyilbi OTHOCH- | (OTHOCRTNBHOE | (OTHOCHTENBLHOE Cpeil-
TeNLHOH NOrpelnHo-| CpeMEKBaipaTHYe- | HEKBAIPATHYECKOS OT-
CTH IPH BEPOATHO- |CKO€ OTKJIOHSHHE MMO- | KIIOHEHHE BOCIIPOH3BO-

ctu P=0,95),+0, %

[IokazaTens

BTOpAEMOCTH) O;, %0| numocra), Og , %

oT 0,01 1o 0.05 Bx1.

=T

¢B. 0,05 mo 0,50 Bx.

39

8 9 |

23

3HaYeHUd NoKa3aTens TOYHOCTH METOUKH HCTIONb3YIOT IPH

~ oOpMIICHAN pe3yIbTaTOB aHaIN3a, BhIJaBaeMEIX nadopaTopueti,

- OLEHKE JeqaTeJhHOCTU nabopaTopulf Ha Ka4ecTBO [IPOBEICHUS HCIBITA-
HUNA:

~ OLIEHKE BO3MOXHOCTH HCNONBL30BaHU] Pe3YJILTATOB aHalM3a NpH pea-
JM3a0MY METOIMKM B KOHKpeTHOH nabopaTtopus

3. CPEACTBA U3MEPEHRHI, BCTIOMOT' ATEJILHOE
OBOPYJOBAHUE, MATEPHAJIbI, PEAKTHBLI

3.1. CpeacrBa u3MepeHnnii, BCnoMorarejibHoe o0opyaoBanne

CrextpodoroMeTp WIH (HPOTOXONOPUMETD, NO3BOJIIONIME H3MEPATH OIl-
THYECKYIO IVIOTHOCTH NPH A1HHE BOJAHH A = 520 HM

Kroeern! ¢ TonmmuoM norontaronero ciiog 30 MM

1'CO ¢ arrecToBaHHBIM cojiepXkaHHeM KobalbTa ¢ NOrpemHoCThIO He 00-
nee 1%

Bech naboparopHse, 2 xiacca ToqsoctH, o I OCT 24104.
Ilnurka snexrpudeckad no FOCT 14919

ITHJ ® 14.1:2.44-96 PBrecenv dononnenus u UIMeHeRUR COZRacko npomoxona Ne 23 3a
cedanun HTK @I'Y "[[3KA" MIIP Poccun om 30 man 2001 2.
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3.2. Ilocyna

Konbw mepante 2-25(50;100)-2 no 'OCT 1770

Kon6st kormaeckue Ku-1-200(100) no 'OCT 25336
[TrneTxku Mepunie 6(7)-2-5(10), mo T'OCT 292279
Crakannl ana B3pemuBanug H-1-150 TCX no I'OCT 25336
Hunuaapsl 3-25(50,100), no I'OCT 1770

Bumapurebasie 9aniki 3(4) sMecTaMocTio 100 1 150 eM® o
I'OCT 25336

3.3. Peaxrusnl

Hurposo-R-conp mo I'OCT 10553

Harpusg anerar o I'OCT 199

Kucnora cepaas mo 'OCT 4204

Kucnora azotnas mo ['OCT 4461

[ iepexuch pogoposa 30% no ['OCT 10929

Metunosniii oparxeBnli, uaaukarop o ['OCT 10816
Boaa jmctunuposannas 1o I OCT 6709

byMara mHauKaTopHas yHuBepcaibHag no TY 6-09-1181
Bce peakTiBB! ROTXKHEI OBITH KBATHPUKALIAA X.9 HIH T ]2

4. YCJIOBUS BE3OIIACHOI O IIPOBEJIEHUSI PABOT

4.1. Ilpu BbINONHEHMH aHaN30B HeoOXoxuMO cobmogath TpeGoBaHHS

TeXHHKH Oe30nacHOCTH Ipu pabore ¢ xumudeckuMH peaktuBamu 1o 'OCT
12.1 007.

4.2. DnexrpodbesonacHocThb I1pu padbore ¢ anexrpoycTanoBkaMmu o [ OCT
12 1019

4.3. OpraHuzamms oOyuenus pabotaromux ©O€30macHOCTH TpyJja 110
['OCT 12 0 004

4.4. [lomemenue nabopaTopun HOMKHO COOTBETCTBOBATH TPeOOBAHUAM

nnoxapHo# 6e3onacHocTH 1o I'OCT 12.1.004 n mMeTh cpeacTBa noxapoTynie-
uug no ['OCT 12 4.009.

ITH/I @ 14.1:2.44-96 PBuecens: dononsenus u u3MEHERUR COZNACHO npomoKona M 23 3a
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5. TPEBOBAHHSA K KBAJINMPHUKAITHUHU OIIEPATOPOB

BroionHeHHe H3MEPEHHH MOXET NPOU3BOAUTL XMMUK-aHATUTHK, BJla-
IEOIUit TEXHUKOH 3KCTPAKLIHOHHO-(POTOMETPUYECKOTO aHaln3a U M3y YHUBIINH

MHCTPYKIIHIO T10 SKCILT) aTallMH CHIEKTPOdoTOMETPa HilM POTOKOIOPUMETPA

6. YCJIOBHSI BLOIOJIHEHHUA U3IMEPEHUM

HMameperust OpoBoAATCA B Clie Y IOIMX YCAOBUAX

TeEMIepaTypa OKpykalomero po3fyxa (20+5)°C,
am™mochepHoe narienue (84,0-106,7) xI1a (630-800 MM pT €T),
OTHOCHTeJIbHAd RIaxHOCTE {80£5) %,

HampskeHHe ceTd (220+10) B,

yacToTa nepeMennoro toka (50 £1) I'yg

7. OTBOP U XPAHEHHE I1POL BO/1bI

Otbop npod Mpou3BOAKUTCE B COOTBETCTBHH ¢ TpeboBanusamu 'OCT P
51592-2000 "Boaa. O6mue 1peboBanus k ordopy npo6".?

1.1, Tlocyny mis orbopa npo® TIaTeIbHO MOIOT XpOMOBOH CMECHIO H
IIPOMBIBAIOT AUCTWIIHPOBAHHOH BOIOH

7.2. 11pobr1 BoALl oTOHPAIOT B CTEKNSHHBIE WM TTOJIHITUIEHOBbIE Oy ThI-
M, TpelBapUMTeNIbHO ONONOCHYThIe oTOMpaeMolt Bojod OO0veM oTobpanHOM
npoObl KoIpKeH OBITH He MeHee 150 om’

7.3. I1poby aHanu3HpYIOT B AeHb 0TOOpa MIpod HIH KOHCEPBHPYIOT, IIPH-
GaBNAA S M’ KOHUEHTPHPOBaHHOM a30THOM KMCIOTH Ha | 1M’ OO

7.4. Ilpu otOope nmpob cocraBieTcs COMPOBOTUTENbHBIA JIOKYMEHT 110
YyTBEPXACHHOH (popMe, B KOTOPOM YKa3bIBaIOTCH

LeJab aHafu3a, OpeanoaraeMole 3arpsa3HuTeny,

MECTO, BpeMa 0TOopa,

HOMeEp NpoOkI,

IOJKHOCTD, haMu1ug orbuparonero npoby, aara

ITH © 14.1:2.44-96 PBrecenst 0ononnenun u usmenenua coznacruo npomoxona M 23 3a
cedanua HTK @'Y "I[3KA" MIIP Poccuu om 30 nas 2001 2.
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8. IOJII'OTOBKA K BBIIIOJHEHWIO U3IMEPEHMIT

8.1. [ToaroToBKa mpubGopa

[logroroBky cnexrpodoroMerpa wm HOTOINEXTPOKOIOPHMETPa X pabo-
Te IpOBOAAT B COOTBETCTBHM ¢ pabodeif MHCTpyKImMeH Mo SKCILTyaTaluu IMpH-
Oopa.

8.2. [IpuroronsieHie BcHOMOraTe/IbHBIX pACTBOPOB

8.2.1. Ilpuzomoenenue 0,1% -oz0 pacmeopa numpozo-R-coau.

Hagecky 0,1 r murpo30-R-com roMeInaoT B koa0y H pacTBOPAIOT B He-
OOJILIIIOM KOJMYECTBE AMCTWUIHPOBAHHON BOABI, Jajiee NEPEHOCAT B MEPHYIO
KoT6Gy BMeCTAMOCTbIO 100 cM® I JOBOJAT O METKH AUCTHIUIMPOBAHHON Bo A0
PacTBOp XpaHAT B COCY JIE M3 TEMHOTO CTEKJIA.

8.2.2. llpuzomoenenue 50% pacmeopa ayemama nampus.

Hapecky 50 r amjerara HaTpys NOMEMAIOT B KOJIOV H pacTBopsaroT B 50
CM" IMCTWITUPOBAHHOM BOIBI

8.3. [lparoToBaesue pacTtBopoB noAoB kodaibTa 13 I CO
C ATTECTOBAHHBIM COAEPKAHAECM KoDaAThTA

8.3.1. Ilpuzomoerenue ocrHosHoz0 pacneopa HoHog Kobarbma.

Pac1Bop roToBIT B COOTBETCTBHM ¢ NpHjaraeMof K oOpailly MHCIPYK-
en

B 1 cM’ pacTBopa ;momxHO copepkathes S MK kobansta PactBop roro-
BAT B ACHDb IIPOBCACHHS @HANU3A.

8.3.2. Hpuzomoenenue pabouezo pacmgopa uanoe xobansma.

PacTBOp roTOBST W3 OCHOBHOI'O pacTBOpa Iy TeM pa3baBIeHHs
1 cm’ pacTBOpa Jo/mkeH cofepxats 0.5 MKr xobabTa Pacteop roiossr B
JleHb ITPOBC ACHUA aHATIH34

HH P 14.1:2.44-96 PBrecens: 00nonHenun i IOMERERILA CO2TACHO npomokosia M 23 3a
ceoanun HTK @'Y "II3KA" MIIP Poccuu om 30 man 2001 2.



Mepemnamme 2004 r. A O 14.1:2.44-96

8.4. [locTpoenne rpaxypoBotoro rpadpuxa

J5na nocTpoeHus rpafAyHpOBOYHOIO rpaduxa BeoOXOMMMO NPHTOTOBHTE
obpasipl ¢ MaccoBoli kxoHuenrparef kobansra 0,01 - 0,5 Mr/aM’. Yenosurs
aHaJIM34, ero NpoBejieHHe JOLKHH coorBeTcTBOBaTh I 11.6 1 10.

CocTaB H KOaM4ecTBO 00pa3tioB VId MOCTPOESHHI Ipaly HPOBOYHOIO I'pa-
¢duka mpupejeHs B Tabmume 2. llorpemHocTs, obOycnoBieHHas mpotieXypo
IMPMIOTORACHUA 00pa3LoB 411 rpafy HPOBKH, He ripeBhimaeT 2,5%

Tabnuma 2

CoctaB H KoMMHECTBO 0Opas3IOB A1 I'pay HPOBKH

ﬁoﬁep MaccoBas kKOHIeH- | AJMKBOTHAS 9acTh pacTBOpa, NIOMEILEHHAS B
obpastia | Tpaims kobanbra B MepHyIo Konby Ha 50 on’

rpalyHpoBodHBIX  OcHoBHOU pacTBOp ¢ | Paboumii pactsop ¢

pacTBopax BMI/JM° | KoHIeHTpanpei KOHIEHTpaImel
0,005 Mr/cm’ 0,0005 mr/em’

1 0,00 0,0 0,0

2 0,01 0,5

3 0,02 1,0

4 0,04 2.0

5 0,06 3.0

6 0,10 0,5 |
7 0,20 1,0

8 0,30 1,5

9 0,50 2,5

kel e .

Axanu3 o0pasnos il rpafyMpoBKH HpPOBOJAT B NOPSAKE BO3pacTaHHA

X KOHUEHTparMM Jing mocTpoeHMs rpajiyHpoBOYHOIo rpaduka Kaxayro Hc-
KYCCTBEHHY1O CMeCh HE0DX0auMO (POTOMETPUPOBATH 3 pasa ¢ LEbI0 HCKIIOYE-

HM CJTy4aiiHBIX pe3yJIbTATOB M yepeaHeHUS JaHANX [Ipm nocrpoeHMu rpanyH-
POBOYHOTO IpadMKa 110 OCH OpPAMHAT OTKIAAbLIBAIOT 3HAYCHUS OUTHYECKOM
[UTOTHOCTH, a 110 0CH abCIce — Be/TMIMHY KOHLERTpAliH BEIECTBa B MI/ M .

ITH)Y ® 14.1:2.44-96 PBrecens: dononnenun u NIMERERRA coacko npomokona Ny 23 3a
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8.5. KorTpoas crabuibHOCTH rpagyHpoBodRoil X2paKTepHACTHKH

KoHTpoas cTabrnpHOCTH rpafy ApOBOTHON XapakTepHCTHKH NMPOBOJAT He
pexe ONHOIO pasa B Mecdll MM IPH cMeHe mapTud peakTtHsoB. CpezcrBamu

KOHTPOJIA SABIMIOTCA BHOBb IIPUIOTOBIIEHHKEC OOpasiil AjIA TpaAyHpOBKHA (HE
MeHee 3 00pa3noB M3 npUBEACHHBIX B TabnuIe 2).

|'paAyMpoBOYHYIO XapaKTepHCTHKY CYHMTAIOT cTabmnpHoi IpH BHINOJIHE-
HYH 14 KaxJoro obpasna i rpay APOBKH CAEAYIOINETNO YCIOBHA:

X-C|<1960,

rae A — pe3yJAbTaT KOHTPONBHOIO H3MEPEHHA MacCOBOM KOHIECHTPAIHH KO-
Oanbra B 0Opasiie A1 rpafy HpOBKY,

C — arrecToBaHHOE 3HaucHUE Maccopo¥ XomIeHTpanmu kobanbTa B 00-
pasle g Ipa Xy HPOBKH,

g~ cpeJHEKBagpaTHIECKOE OTKIOHEHHE BHYTpHNIabopaToprOM Mpemny-
3HOHHOCTH, YCTaHOBJIEHHOE NPH peaTH3a iy METO JUKY B 1a00paTOpUH.

IIpumeyanue. JJonmycTHMO cpeNHEKBaJpaTHYECKOE OTKIOHCHME BHYTpDH-
naboparopHoit NIpeuH3HOHHOCTH IIPY BHEAPEeHHH METOAMKH B 1abOpaTopHH yc-

TaHAaB/MBaTh Ha ocHope BhipaxkeRwa: Or = 0,84 Or , ¢ nocnexyronmm yTod-

HEHHEM IO Mepe HakoIUleHus WHGOpPMaIMH B Ipoliecce KOHTPONS cTabHIbHO-
CTH pe3yJIbTaTOB aHaJIH3a

3Ha4deHus O, NpUBEEHHI B Tabmuie 1.

Ecny ycnoBue cTaOWIBHOCTH IpafydpOBOYHON XapaKTEpPHCTHKH HE Bbi-
HONHAETCS TOMLKO IS OJHOro obpasnma mis rpafyHpoBKH, HEOOXOJHMMO BbI-
IIOJTHUTH TIOBTOPHOE H3MEPEHUe 3Toro obpasiia ¢ LeNbio HCKIOYECHAS Pe3yIIh-
TaTa, coAepKalnero rpyoyio norpemHoCTb.

Eciu rpagyBpoBodHas XapakTepUMCTAK2 HecTaOHIbHA, BHIACHIOT MPHIH-
HBl ¥ MOBTOPSIOT KOHTPOJIb C MCHONL3OBAaHMEM JpPYrmX o0pasuoB Wi rpanyu-
POBKH, IpEIyCMOTPEHHBIX MeToxukoif. [lpu nosropHoM oOHapyXeHHH HecTa-
OWILHOCTH IPafyMpOBOYHON XapaKTEPHCTHKH CTPOAT HOBbIH [pa)y HPOBOTHBIM

rpadux.

ITHJL D 14.1:2.44-96 PBrecenst Jononnensus i USMEHERNUR COZNACHO npomoxona M 23 3a
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9. YCTPAHEHHE MEIIAIOIIMX BIIMSIHUN

9.1. l1poba conepRHT Meab, HUKe/Ib M Ke1e30

Mexp, HEKEINDb ¥ Xene30 00pasyIoT ¢ HHTPO30-R-COBIO OKpameHHbIE CO-
¢MHEHN, KOTOPBIC Pa3pymaroTCa Iipy KMITICHHH pacTBopa C A30THOHU KHCJIO-
Toti, coeIMHeHNe KobaabTa [IpH 3TOM He UsMeHseTcd

9.2. [Tpo6a B NPHCYTCTANY KOMIUIEKCHBIX [THAHH/OR,
pPOAaHH/IOB HWIH THOCY/Ib(aToB

At ycrpaHeHUs MEMAOMEro BNSHES KOMIUIEKCHBIX LHAHWIOB, poja-
HHJOB U THOCYJIL(ATOB TAXKEILIX MeTaLIOB O0TOMpPaloT TakoH obbem npoOdsl,
qro0H B HEM cojiepxanoch He Oonee 10 Mr nuaHui-, poJaHH - ¥ THOCYIbGAT-
HOHOB (a Take APYIHX OKHCJIIEMbBIX akTHBHBIM XJIOPOM BEIIECTB) H TNpHIIHBa-
jot 20 oM pacTBOpa I'MIIOXJIOPHTA, B 1 cM’ KOTOPOI'o COJEPXKHUTCS 2,5 MI aKTHB-
HOTO XJIOpa. PacTBOp IMIIOXJIOPUTa MOXHO MPHTOTOBUTb, pacTBOpAd B BOJE
XJIOpHYIO H3BeCTH (8 T 1a 1 ™’ H,0), runox;1opuT KaIbLus ¥ TH HATPUA, HIH
pOllyCKasd XJIOp B pactoOp €AKOIO gatpa ONpeAeiuB B HOMt . [CPXAHHE &K-
THBHOIO XJIOpa HOIOMETPHYECKHM METOAOM, PacTBOp pa3daBiAIOT JIUCTHILIH-
poBaHHOH BoZOH f0 yKazaHHOH BLume xoHueHTpauux JlaoT npobe nocTosTs
3 \MTTH, 3aT€M MPHTHPANT 5 CM3 pa36nmmrmﬁ (1 3) cepuo® - [OTHE M KHLE S +°
20 MiH.

9.3. [Ipoba B IPHCYTCIBHH 0PraHMYECKUX BEHICCTH

Jost yctpaHeHus MEIIAIOMIEI0 BIIHIHHA OpraHHYeCKUX BEIeCTB, KOTOPbIC
MOTYT 00Pa30BHIBATDH € TAKETBIMH MeTaJIaMH KOMIUIEKCHBIC COEJMHEHMS, OTO-
OpaHHyI0 NTpoOy Cpa3y HWIH IO YacrsM MEPEeHOCHT B HAIMIKY. BHITIAPHBAIOT A0
o6peMa 50 cM’, MIOAKHCASIOT KOHLETPHPOBAHHOM CepHOl KHCIOTOl [0 MeTh-
JIOBOMY OpaHXeBOMY, IPUOABIfIOT 5 ¢M> KOHIEHTPUPOBAHHOM a30THOM KHC10-
oL, 2 ¢M° 30%-HOTO NepoKcHJA BOjloposa (eciy mpoba coepikaia Xpomalli,
OHM IIPH 3TOM BOCCTAHOBATCA) M HPORO/DKAIOT BbINapHBaHME 10 0O0bEMA
15-20 cM’, NOKpHIB, €CIIH HYKHO, YAMIKY 9acOBBIM CTEKIIOM, STOOBI H30ekaTh
pa30phI3rUBaHMA KHIKOCTH

[leperocaTr colepxuMoe Yaliky B KOHMYECKYIO KOJOY BMECTHMOCI LI
100 cM’, mpUMBAIOT eme 5 M’ KONIEHTPUPOBAHHOHN a30THOH KHCJIOTBI, CMLI-
Bas €I0 ITpeABApHTEILHO BCE, YTO MOITIO OCTATHCA HA CTEHKAX YaIlKH K J00aB-
wot 10 om KOHIIEHTPHPOBAHHOHA cepHOH KHUCIIOTHL. 3aTEM BHOCSIT HECKONBKO
CTEKIAHHAIX MIAPHKOB WIM KAalHILIApOB, YTOOLI BOCIPENATCTBOBATh BHIOpACHI-

BAHMIO XXHAKOCTH TONIYKaMH BO BPEMs BBIIIAPHBAaHHUA, NMEPEHOCAT KONOY HOK I'd-
Iy ¥ BLHIIADUBAIOT Ha IVIHTKE A0 0ARgeHNs IryCThIX NapoB CEPHOM KUCIIOTDI

Imaja o 14.1:2.44-96 D Brecenst 00RONeNU] 1 UIMEHEHUR COZNACNO npomoxona No 23 3a
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Eciu XuIKOCTh He craHeT GecuBeTHOM, NpiwmparoT eme 10 cM® KoHIleH-

TPUPOBAHHOHN a30THOMN KMCHOTHI ¥ TIOBTOPSAIOT BhHINApUBAHUE IO NOSBICHUS Ia-
POB CEPHOH KHCJIOTHE

(Jx;1a,MB pacTBOp JO KOMHATHOM TEMIICpaTyphl, M0 OYEHL OCTOPOKHO
pa30aB/IOT JIMCTWUIMPOBAHHON BoJOH f0 50 ¢M’, IpWTHBAs BOOy 1O CTEHKAM
HeOOMBIIMMM TOPIMAMY, TepeMellnBas fociie JOOaBleHUs KaxJoH mnopipu
HarpepatoT nOYTH AC KUNCHUA, HTOOK PACTBOPUTEL BCE PACTBOPUMEBIC CONH,
GWIBTPYIOT Yepe3 CTeKISHHLIH QUIBTPYIOUMHK TUrenb, cobupas GuwibTpar B
konby. [TepByio KoI6y NMPOMEIBAIOT ABYMS TOPHMAMH MO 5 cM® EHCTHLIMpO-
BAHHOH BOJBL, IPOITYCKAsl €¢ 9epe3 TOT Ke PWILTPYIOIMH TUIEb, Y4TOObLI pac-
TBOPHUTH ¥ NPUCOETUHHTL K (PWIBTPATY OCTABIIHECS B PWILTPC pPacTBOPHMBIEC

qacTHILL. DWILTPAT KOIMYECTBECHHO L) CHiocdT B MCply.d a1 BMUL!,

cThio 100 cM°, 06MBIBag KONOY, Iie OH HAXOMMWICH, ABYMS LOPILiAMH 110 5 cal’
AMCTWIIMPOBAHHONM BOJBI, IOCJIE YEer0 ROBOJIAT AHCTALAME -+ riliod BOj0
METKH U NEPEMEMUBAIOT. B MOmyueHHoM pacTBOpe, NP e, e 5 1l 1o goprr

KHC/IOTE, OTIPEC.IAiDT ROOUIBT
10. BBIIOJIHEHUE H3IMEPEHHIT

B kohkii. syl KOOy b LIHKBO LY & ROV
[IOATOTORNEHHLI K aHAJIM3Y IO 11 Yy, 8 KOTOPOH COicp s lost OT 0,23 ;0 .2 1,
kobanbTa (25 cM® WK MeHbIHH 06beM, pazbaieHHbii 10 25 eM®) [TpuiuBaior
5 cM’ pacTBOpa HHTPO30-R-coim, 5 ¢M> pacTBOpa aleTaTa HATPHA, KUIATAL
1-2 MHHYTbI, 3aTeM INpHOaBIAIOT 5 CM° a30THOM KHCIOTHI M CHOBA KHIBITAT

| MUHYTY

PacTBop oXiJaxaamoT, nepelocaT B MepHYIO konby sMecTHMoOcThIO S0
M, pa30aBiIfoT 40 MCTKHM BOJOH, mepeMenmBaryt [lo.1yMeHHBIH pacTBop Ie-
PCHOCAT B KIOBETY X POTOMETPUPYIOT 11pH A = 520 1M 110 OTHOIICHHIO K NOIO-
CTOMY PacTBOPY

[ipu anaumic npobul BojbI BHINONHSIOT He MEHEe ABYX MapalleibHbIX
OlpE UEIECHUH

11. OBPABOTKA PE3YJIbTATOB U3MEPEHUIN

Conepxanue xoGansTa X (MI/AM’) PaccHu1bIBAIOT 110 GOPMY Jie
C - 50

X =

ITHJ{ @ 14.1:2.44-96 PBrecenst 00noaneRus u uIMeHenus coznacro npomoxona M 23 3a
cedanud HTK @'Y "I[3KA" MI{P Poccuu om 30 maa 2001 2.
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rae C - xoHNeHTpauusa KobanpTa, HaHieHHAd 110 I'paly HpOBOIHOMY I'padHKy B
M/ M

50- 06beM, 1o kOToporo Ghina pastaniena nmpoba, B cM';
V- 06beM, B3I A1 aHATH3a (CM).

3a pe3yssTaT anaMM3a X, MPHHAMAIOT CpeiHee apudMeTHIECKOe 3Hade-
HHe ABYX NapajUlefibHbX onpeaeierndi X, 1 X,

v X, +4X,
cp
2 >
JUIS KOTOPHX BHIIOJHAETCH ClIEyIOmee YCI0BHe:
1X1—-X5| <1 - (X + X,)/200 (1)

rje I - Ipejiedl HOBTOPAEMOCTH, 3Ha4eHHs KOTOPOro NPUBEJCHH B Tal-
e 3.

Tabnna 3

3nayeHua Npesiena MOBTOPIEMOCTH IIPH BeposSTHOCTH P=0,95

Jinanazon uaMepenmii, | [Ipenes NOBTOpAEMOCTH (OTHOCHTEIILHOE 3HAYCHAS 1I0-

IMYCKAEMOIO PaCXOXICHHS MSNLY [IBYMS PE3YNLTATAMY Da-
pPAUICIbEMX oupeacacHul), r, %

MO/ M

[Ipu weBnmonueHymm ycnoBus (1) MOryT OBITH HCIONB30BaHBl METO AR
MPOBEPKH IPHEMIEMOCTH pe3ylsTaroB apavleIbHBIX onpeleacsni H yc-

TARHOBJIEHHS OKOH4YATEJIBHOIO pe3yjbrata cornacso pasgena 5 I'OCT P
HUCO 57235-6.

Pacxoxjgenue Mexny pe3yJibraTaMH aHajlu3a, [IOJyYeHHBIMH B JBYX Jia-
OopaTopusiX, He JOIDKHO IPEeBHINATh Npejena pochpoudsommMocT lIpH BH-
NOJIHEHUH. 3TOIO YCJIOBHA NpHEeMIIeMB 00a pe3yJlbTaTa aHajln3a, U B Ka49ecTBe
OKOHYATENbHOIo MOXeT OBITh HCHONBL30BAHO HX cpejiHee apudMeTHIECKOE 3Ha-
yenyie. JHadeHus Mpejefia BOCTPOM3BOJMMOCTH NPHBE AeHbL! B TaOme 4

ITH/ O 14.1:2.44-96 PBrecens! 00nonHenuA u HIMERERUR COZIACHO npomoxoia M 23 3a
ceoariua HTK OI'Y "I[3KA" MIIP Poccuu om 30 mas 2001 2.
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TaOnuma 4

3Hay€HUA Npejiefla BOCIPON3BOAUMOCTH 1Ip4 BeposTHOCTH P=0,95

Jluanazon naMepennst, | llpeaen BocIpou3BOAUMOCTH (OTHOCHTEIBHOE 3HAYE-

HHE ROITYCKACMOTr0 PACXOKACHHA MEXIY IBYMSA pe3yJbTa-
TaMH U3IMEPEHUH, NONYYSCHHLIMY B PA3HLIX J1a00PaTOPUIX),

[Ipn nipeBLIMECHNH Npeiena BOCIIPOH3BOAMMOCTH MOIYT OHTH MCIIOJIB30-

BaHbl METO (bl ONICHKH IIPHEMJIEMOCTH pe3yJIbTATOB aHaIA3a COITIAaCHO pa3ziena 3
['OCT P HCO 5725-6

MT/ M

12. OOOPMJIEHUE PE3YJILTATOB IBMEPEHUHA

12.1. Pesynsrar ananusa X, B JOKyYMEHTax, IIpeAyCMaTpUBAIONIIX CI0
KCIIOJIb30BaHHE, MOXET ORITh ITpeAcTaniieH B BUje: X, + A, P=0,95,

rae A - roka3arejib TOYHOCTH METO JMKH.

3naueHue A paccumThIBaloT o ¢opmyre A = 0,01-0-X,,. 3nauenue d
npuBe ieHo B Tabiuie 1

JloNycTHMO pe3ysibTaT aHaM3a B JOKYMEHTaX, BBHIJABaeMbIX JabopaTo-
puel, peACTaBuATh B BUAe. X, + A, P=0,95, npuycnosuu A, <A, rae

Xep — PE3YJBTAT aHAIN3A, IIOJIYYEHHBLIH B COOTBETCTBHH C IIPONMCHIO Me-
TO AUKHY;

+ A, - 3Ha4YEHHE XapaKTEPUCTHKH IOTPEIIHOCTH pe3yJbTaTOB aHAIH3a,
YCTaHORJIEHHOE TIPH peau3aliii MeTOUKH B JIaOOpaTOPHH, H obecIieunBaeMoe
KOHTPOJIEM CTaOHIBHOCTH pe3y/IbTaTOB aHATH3A

[Tpumeuanue Ilpn npeicrasienuy pesyibTaTa aHaiIM3a B JOKYMEHTaX,
BBIIaBaeMEIX Jlaboparopuelf, yKa3bBaooT

— KOJIHMYEeCTBO PE3YBbTATOB IapalljIeNbHBIX OIIpeZeACHHH, HCIIOMB30BaH-
HLIX JiJI1 pacdera pe3yJbTaTa aHaln3a,

— cnocob omnpeeneHus pe3yibTaTa aHaiu3a (CpeliHee apu(PMeTHYECKOoe
3Ha9eHUE WY MEIMaHa Pe3yJIbTaToB 11apajUle/IbHBIX OIpeace HUl)

NHJ{ @ 14.1:2.44-96 P Brecenst dononnenus n usmeRerua coznacno npomokona N 23 3a
ceoanun HTK @'Y "[[OKA" MIIP Poccuu om 30 mas 2001 2.
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12.2. B ToM ciryqae, eciiu MaccoBas KOHLICHTpaliig ko0ajibTa B aHATH3H-
pyeMoii poOe IIPEeBHIIaeT BEPXHIO I'PaHUIly AHANA30Ha, TO JOIyCKAeTCs pas-
GaBiieHHe Npobnl TakuM obOpazoM, YTOOW MaccoBas KOHLICHTpauus kxodaabta
COOTBETCTBOBAJA PEIVIAMCHTHPOBAHHOMY AHAIIASOHY .

PesynvraTt ananmmza X, B JIOKYMEHTax, IpelyCMaTpHBAIOMMX €TI0 HC-
[IOL30BAHNE, MOXET OHITH NpecTaBleH B BAAE: X, + A’, P=0,95,

riae + A’ - 3HaueHHE XapAKTePUCTHKY NIOFPETHHOCTH PE3yNbTATOB aHANU-
33, OTKOPPEKTHPOBAHHOE HA BEJIMMMHY [IOI'PEIIHOCTH B3ATHS aJIMKBOTHL.

13. KOHTPOJIb KAYECTBA PE3YJIbTATOB AHAJIM3A I1IPH
PEAJMBALIMH METOJHUKH B JIABOPATOPHHA

KoHTpob KadecTBa pe3yibTaTOB aHAIN3A IPYU peaif3alii METOIMKH B
nabopaTopHH Ope Xy CMaTpUBAcCT:

- ONEPATUBHEIA KOHTPONL HpOUEAYPH aHamH3a (Ha OCHOBE OLCHKM I10-
TPEIIHOCTH [IPH peanu3al{ii OTACNbHO B3ATOR KOHTPONbHOM OpoLEAyPhl);

- KOHTPONb CTaOWILROCTH pe3yJbTaToB aHa/m3a (Ha OCHOBE KOHTDOJM
cTaOWILHOCTH CPEAHEKBAZPATUYECKOIO OTKIOHEHUS [IOBTOPIEMOCTH, CpeEJHeE-
KBaJpaTHIECKOIv OTKIOHEHMs BHYTpWIaOOpaTOpHOH IIPEM3HOHHOCTH, IIO-
I'PEIIHOCTH)

13.1 AaropRT™M ONEepaTHBHOTO KOHTPOJIH HPOREAYPHLI AHATH3A
¢ HCIO.1h30BaHHEM MeToRa 100aBox

OnepaTHBHBIN KOHTPOJb NIPOUEAYPHl aHANIM3a MPOBOMIT ITyTEM CpaBHe-
HUs pe3yJibTaTa OTAENbHO B34TOH KOHTpoJibHON npoueAypnl K, ¢ HOpMAaTHBOM
koHTpoA K

PesynsTat KOHTpONILHOM nponeypri Ky paccauTsBaioT o ¢opmy.Jie

K. = X,—-X_~C,

rae X, — pesyAbTaT aHaliM3a MaccoBOM KOHUEHTpaiMu kofaibsTa B mpo-

Oc ¢ #3BeCTHOH poOaBxoH — cpejgnee apudMeTHHIecKoe ABYX PE3yLTAaTOB Na-
paJlNIeJIbHBIX ONpEeACIEHUM, pPacXOXACHHE MEXIY KOTODHIMH Y JOBIECTBODHET
ycjioBmio (1) pasgena 11

ITH/] & 14.1:2.44-96 PBuecenst 0onornenun u uIMEHeRUR cozracno npomokona e 23 3a
cedanui HTK @Iy "I[[IKA" MIIP Poccuu om 30 mas 2001 2.
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X . — PE€3yNIbTaT aHaIM3a MAacCOBOH KOHIIEHTpauuH kobanbTa B HCXO AHON

npobe — cpejHee apudMeTIYECKOe [ABYX Pe3yJIbTaToB MapajlleNbHBIX OIpee-

ICHUH, pacxXoXJIeHHe MEXHYy KOTOPLIMHM YHOBIeTBOpseT yciosmo (1) pasge-
na 11

Hopmartue xonTposst K paccaursBaioT no gopmyie.

K =

rie A,, X, > Aa,xm - 3HA9YEHHS XapaKTCPUCTUKU NOTPEIIHOCTH Pe3yihb-

TaTOB 4HAJIN3a, YCTAHORMCHHHIE B Na0OpaTOpUM NMpH peanu3aluM MeTOTHKH,

COOTBETCTBYIOIIUE MACCOBON XOHLEHTpAIMU kobajbTa B Npofe ¢ U3BECTHOMH
A00aBKOH U B HCXOIHOH Npode COOTBETC I BCHIID

[pumevanue. JIOTyCTHMO XapaKTepHCTHKY MNOIPEIIHOCTH pPe3yIbTaToB
aHajmM3a IMPU BHEIPEHWN METOJUKH B nabopaTOpUHM YCTAHARTUBATH f1a OCHORE
BpipaxkeHMsI A, = 0,84 A, ¢ NMOCHEAYIOUUIM Y TOUHECHHCM O MCPC HAKOILICHILL
MHGOpMaUMH B IIpoliecce KOHTPOJIA CTaOWIBHOCTH pe3yJIbTaTOB 2 HAIH3a

[Iponenypy ananusa NPU3HAIOT Y AOBIETBOPUTENHLHON, IIPH BLITIOTHEHHH
YCJIOBHA

K. <K (2)

[IpH HeBHINTOJIHEHUHU YCIOBHA (2) KOHTPOJIBHYIO MPOLEAYPY HOBTOPAIOT
[Ipu 1OBTOPHOM HEBBIIOJMHEHHH YCAOBHA (2) BBISICHAIOT NPUYIHHBI, IMPHBOMIM-
HIE K HEy JOBICTBOPUTEILHBIM pe3yjlbTaTaM, U IMPUHUMAIOT MEPH TI0 HX YCT-
paHEe HHIO

13.2 AnropET™M 0IIEPATHBHOI0 KORTPOJINA MPOLEAYPHI AHAIH3A
C IpHMeHeHAEM 00pa3noB V1St KOHTPOJIN

OnepaTHBHLINH KOHTPOJIb POUEAYPH aHAIW3a MPOBOJIT IYTEM CPdBHE-
HHUA pedyJibTaTa OTAC/LHO B3ITOM KOHTpojibHOM npouefyph K, ¢ HOpMarupom
xkoHTpoIs K.

TR D 14.1:2.44-96 ®Brecenst 00nonHenun u uUsMEREHUR COZIACHO NPOoMoKona M 23 ia
cedanun HTK @®I'Y "I[3KA" MIIP Poccuu om 30 man 2001 z
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PesynpTaT KORTponbHol nponefypH K paccarriBatot no Ggopmyne:
K,=|C,-C

rae C_, — pe3y/bTaT aHajl3a MacCOBOH KOHiJeHTpalMH KobajibTa B 06-

pasue g KOHTPOJd — cpelHee apH(PMETHMYEcKoe IBYX pe3yabTaToB Hapal-
ENBHBIX ONpeAeNCHUH, pacxox/JieHNe Mex /Iy KOTOPhIMH Y JIOBJIETBOPAET YCNO-

B0 (1) paspena 11,

C - aTrecToBaHHOE 3Ha4ekHe obpasiia i1 KOHTPOJIS.

Hopmatus koutpons K paccaursmsaiot no dopmMyie:
K= Am

raie * A, - XapakKTepACTHKA UOTPEHIHOCTH PE3Y/ETAaTOB aHAM3a, COOT-
BETCTBYIONIas aTTECTOBAHHOMY 3HaYeHHIO 00pa3iia JUId KOHTPOJIA

[Ipumenanue. JlomycTHMO XapakKTEpHCTHKY IIOTPEIIHOCTH pe3yJILTaToB
aHajaM3a IPH BHEAPCHHMH METOJMKH B j1abOpaTOpHH YCTaHABINBATL H2 OCHOBE

Buipaxeamwsi: A, = 0,84 A, ¢ nocreylomuM yTOYHEHHEM 110 MEPe HAKOIUICHHS
HHQOpMaFH B (poliecce KOHTPOJIA CTaOMIbHOCTH Pe3yIbTaTOB aHANIH3A.

[Tpoueaypy aHanmM3a NPH3HAOT YAORICTBOPUTEIILHON, IIPH BHITONHEHNN
YCHOBHS

K <K (3)

[Ipu HeBBIIONHEHMM YCAOBHA (3) KOHTPOJBHYIO NPOUERYPY MOBTOPSIOT.
[Ipp moBTOpHOM HEBHMIONHEHHH YCIOBUA (3) BBISCHAIOT OPUYMHLI, TIPHBOMIL-
e K HEYJOBIETBOPHUTEILHBIM pe3yIbTaTaM, H IPHHUMAIOT MEPHI 10 HX YCT-
paHEeHHIO

1leproaMdHOCTH ONEPATUBHONO KOHTPONIS HponeAypH aHAM34, a TaKXKe
peand3yeMble mpoueayphl KOHTPOAS cTaOWILHOCTH pe3yJIbTaToB aHalH3a per-
NaMEeHTHpPYIOT B PykoBoacTBe no kadecTBY J1abOpaTopHH.

[THJI @ 14.1:2.44-96 P Buecens: 00nonNHeRus U UIMERERNUR CO2NACHO npomoKond M 23 3a
cedanusn HTK Oy "I[3KA" MIIP Poccun om 30 man 2001 2,
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I lpmoxenue
(pekOMeEHTyeEMoE)

QopMa 3a1HCH pe3yILTaToB aHAMH3A.

PacxoxjeHue Mex Xy napas-
NeJIbHBIMH Ofpe RENICHUAMHU

Daxruaeckoe | HonyckaeMoe
4 5

R — ey ye—

IIpoba|HamvenoBame| PesympTar
KOMIIOHEHTa |onpeJesieHud

Pesynptar
aHATIH3a

6
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CERTIFICATE

00 aTTecTaRA umnmm BLINOIHEHHR HIMEpeHHN

MeTonEKR BHNOMHCHIR K3IMEDEHHR MACCO8OH KOH! HGHOB KOOQILING 8 NMPUDOOHBIX U CIMOY~

Mmmwmm C nums_&ﬁﬂm

pa3spabSorannax QI'Y «llewmp sxonc onmpoan u ananay MIIP Poccuu (2. Mocxsa),

aTrecToBasa n coorsercresur ¢ 1 OCT P 3.563-96

ATTECTAIHSA OCYINECTBIICHA MO Pe3yNbTATAM MEMPOROZUNECKOR IXCNEPMUILI MAMEPUAN0E N0 pa3pabom-

K€ MEMOQUKY GHINONHENUR UIMEPEHUT.
B pesynhTare STTCCTAMH YCTAHOBACHO, YTO MCTOANKR COOTBETCTBYCT IPEABABIACMBIM K HECH MCTPOJIO-

rmdeckiM TpeSosarnaM B ofnanaer CAeRAYIOIMHMH OCHOBHBIMH METPOAOIHYCCKHMMH XaPEKTEPHCTHRAMM.

1. [rana’on kraMepeHuit, 3HAYEHHA NOKA3aTeNIeH TOYHOCTH, IOBTOPACMC BOCIIPOH3IBOAUMOCTH
I{Hamsoﬂ y3mepe- | Ilokasarens ToaHOCTH | [loxassTem  nowtopse- | ITOKa3aTEnb  BOCOPOMS-
HWfl, Mr/oM (rparmmt  OTHOCRTENLHON | MOCTH  {omwocHTEMEHOE | BOXAMOCTH (OTHOCHTSID-

DOTrPEIMROCTH IIPH BEPOXT- | CPSOHSKBAAPATAYECCKOS OT- | HOC CPCARSKBAAPATHEILCKOE
woct P=0 935), 10, % KIOHCHHE OBTOPRACMO- | OTKIIOHCHEE BOCTIPOR3-
| cra), G, Yo BOMMOCTH ), Or, %o
or 0.01 go 0.05 Bxx. 39 . 13 15
cs. 0.05 no 0.50 »xa 23 8 S

2 Jlnanasox A3MEPEHIHA, SHATCHAN MPEACHOR nompxeuoc'm H BOCIIPOMABOZHMOCTH IIPH BEPOSTHOCTH
P=0.95

ITpesien MOBTOPREMOCTE | [Ipenen sOCHPOMIBOANMOCTH

| (orrOCHTEILAOE 3BAMCHHC A0NYCKAEMOro | (OTHOCHTENLROE 3HAYCHHCE ROITYCKACMOTO
PACXOXACHNA MCXKIY ABYMI DPE3YABTATA- | PACXOXRACHAL MCXKAY ABYMR pelymTara- ]
MH NapareTsHRX ONPSACHCHHR), 1, Yo MH H3MCDCHHE, OOJYICHHEMHA B DRIEGIX

naloparoprax), R,%

42 _ ’
25 -
3 Ilpn peammauun MeToauxk B naSoparopux obecneuupaioT:
- ONEPATHRHLIN KOHTPONb OPOUEAYPH HIMCPCHHH (Ha OCHOBE OLEHKH [MOfPCINKOCTH MpH pearHzalivi
OTAEHBLHO B3ATON XOHTPONBHONK ITPOLENYDHI);
- KOHTPOIb CTAaOWITHLHOCTH PE3YILTRTOB MIMEPEHHHA (Ha OCHOBE KOHTPONS CrabMAILROCTHA CPEAHEKBanpa-
THYECKOTO OTKJIOHEHHN TOBTOPAEMOCTH, CPEAHEKBAAPATHYECKOIO OTKIOHEHMs BHYTPHAabopaTropHOH
NIPELIH3INOHHOCTH, NOTPELTHOCTH)
ANTOPHTM ONEPATHBHOIO KOHTPONA NPOLEAYPbI HIMEPCHMI! NpHBEICH B JOKYMEHTE HA METORHKY Bbi-
ITOTHEHAA H3IMEPCHUIA. -
Ilponenypel KOHTPONR CTAOMIBHOCTH PC3Y/ITATOB BLIGOMMEGM!
BOACTBE 10 Ka4ecTBY n1ab0pATOPHH z

| or 0.0] 10 0.05 BXI.
L cB. 0 05 no 0,50 mxa 22

4 Iara spimauyu ceusgerensorsa 02 02 2004 r | ‘

3aMm mupexTOpa no HaywHoi#t pabore



