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[lNocyaapersennast cucreMa obecriedeHHUsl eIHHCTBA U3MepeHHI.

AHA/IM3aTOPbI HHBEPCHOHHLIE BoJIbTaMniepoMerpHueckue Duabcene — IKO. | MII 68-223-2016

~ Meroauka nopepku

Jlara BBeaeHus B geiicTBHeE: 2016 .

1 OBJIACTb IPUMEHEHUA

HacTostiast meroauka paciipocTpassercst Ha aHai3aTopbl HHBEPCHOHHbIE BOJILTAMIIEPO-
meTpHuyeckue Dibcerc - DKO (nanee — aannsaTtopbl) H YCTAHABJIMBAET METO/ALI M CPENCTBA
NEPBUUHON H MEPHOANUYCCKON MOBEPOK.

ITogepka aHanW3aTOpOB JOJKHA HPOHU3BOAMTBCS B COOTBETCTBUH ¢ TpeOOBaHHIMH
HACTOALIEH METOJIMKH.
WurepBan mexay nosepkamMd — 1 ros.

2 HOPMATHUBHBIE CCHIUIKH

B HacTosited MeTo/IKe oBEPKH HCMOJIb30BAHBI CChUIKH Ha CIIEIYIOUIME JOKYMEHThI:
[Ipuka3z Munnpomtopra Poccun ot 02.07.2015 Nel815 «O6 yreepacaeHun Ilopsnka

MPOBEJCHUSL MOBEPKH CPEIACTB M3MEpeHHH, TpeOOBaHMSL K 3HAKY MOBEPKH H COJEPIKAHHMIO
CBHAETCIILCTBA O HOBEPKEY;

[Ipuxaz Munucrepera Tpyaa v counanbiolt 3amuthl PO ot 24 urons 2013 r. No 328u
“O0 yrBepykenun ITpaBui o oxpade Tpyaa NpH SKCiuTyaTalli 3IeKTPOYCTaHOBOK

I'OCT 3652-69 Peaxtusbl. Kuciora auMonHast MoHoruapar 1 6e3soauas. Texunueckue
YCJIOBMSI;

FOCT 1770-74 Tlocyna mepuas jaboparophast cTekisHHas. L{MAUH/pBL. MEH3YPKH.
K0JIOBL, MpoOHPKH. OOIHE TEXHHUCCKHE YCITOBHUS,

['OCT 3118-77 Peaktupbl. Kucnora constnast. TexHu4ueckue yclioBus;

I'OCT  4517-89  PeaxktuBol.  MeTofbl  NPHUTOTOBJICHHST  BCIIOMOTaTebHbIX
PEAKTHBOB H PACTBOPOB, IPUMEHSIEMEBIX MTPU AHANH3E,

rocr 10652-73 PeakTussl. Conb quHatpueBasyTHacHAnaMuH-N.N.N'N'-
TETPAyKCYCHON KHCJOThl 2-BoHas (TpuiioH b). Texuuueckue ycnopust;

'OCT 14261-77 Kucnota consinast oco0oii unctorsl. TeXHHUECKHE YCTOBHSL:

FOCT 17792-72 Daextpon cpaBHeHHs] XjaopcepeOpsiHbiii HaCLHIEHHBIH 00pa3noBbIi
2-10 paspsa:

['OCT 29169-91 Ilocyna naboparopuas crexasiHuast. [Tuierku ¢ 0JJHONH OTMETKOM;

['OCT 29227-91 llocyna saGopatopHast crekistiias. [TuneTku  rpajyupoBaHHkbie.
Yacre 1. O0me tpebosaHus.

3 OIIEPALIMH NTOBEPKH

3.1. Tlpu 1poBeJleHHH MOBEPKH aHAJIH3aTOpa BHUTOJIHHTL OlIEPaliK, yKazauHble B
ralJimne 1.

1



Tabnuua 1 - Ounepannu noBepku

HaumenoBanue onepauuii Homep nynkra IlpoBeaenne onepauuu npu
JOKYMEHTA 110 IlepBuunoi ITepuoanyeckoii
noBepke noBepKe nopepKe |
Brewnui ocmoTp 8.1 J1a J1a
Ompobosawpe 1 82 | oqa A
[IpoBepka npuBeaenHONR
MOrPELIHOCTH 381aBAEMbIX 8.3 aa HET

HOTEHIMAJIOB

[Tpoepka CKO cnyuaiinoit
COCTAaBJISAIOUIEH OTHOCUTENLHOU
TOrPELHOCTH U3MEpPEHUH
BBIXOJIHOIO CHIHajma
[Iposepka CKO cnyuaiinoif
COCTaBJSIKOILEH OTHOCHTELHOM
[OrPEHIOCTH U OTHOCHTCIILHOM 8.5 Jia na*
OTPCLITIOCTH H3MEPCHUH

| MaCCOBOH KOHUCHTPAUMH HOHOB |
* - mpoBOAMTCS € yueToM nyHkTa 3.2.

8.4 na ner

3.2 Ilpu upoBe/leHHH [EPUOJIMUYECKOH 110BEPKU BMECTO Olepalllil, OnHcaHHbIX B 8.5,
JIOIYCKAEeTCst 1IPOBOJIMTH IIPOBEPKY MOKaszarejeld TOUYHOCTH B COOTBETCTBUM € pas/ieiiom
«KoHTposib  TOYHOCTH PE3ynbTAaTOB HM3MEPEHMH» aTTECTOBAHHOM METOJIMKU  HM3MEpEHHUH.
Pesyibrar noBepku B 9TOM CAy4ae HPU3HAIOT [ONONKHTEIbHBIM, €CJIH BbINOJIHEHbI TPEOOBAHUS
pasnena «KOHTpOJB TOUHOCTH pe3yabTaTOB H3MepelHil». B CBHAETENLCTBE O MOBEPKE
YKa3bIBAlOT JAHAnasol  M3MEPEeHMH M I0Ka3aTeJd TOYHOCTH aTTCCTOBAHHOH  MCTOUMKH
H3MEpEeHHH.

3.3 Ilpu nonyucHHH OTPHULATENLHOIO pe3ylbTaTa B NpOLEcce BBINOJHECHHS JH000H M3
onepauui roBepKy NpeKkpalaroT, aHalu3aTop OpaKyroT.

4 CPEJICTBA INIOBEPKH

4.1 Ilpu npoBeneHuU NOBEPKH NPHUMEHSIOT CIAEIYIOLIME CPEICTBA OBEPKH!

4.1.1 CranpaptHbli oOpa3zen coctaBa pacTBopa HOHOB Mbiuibsika ['CO 7976-2001.
MaccoBas KOHLEHTpauusi MOHOB mbiwbsika (IIT) 0,100 wmr/em’, JIOBEPUTENbHBIE TPAHKULbI
OTHOCHTENbHOHN MOIPELIHOCTH aTTECTOBAHHOTO 3HaueHus 41,0 % npu P=0,95;

4.1.2 CranpaprHbiii oOpaseu coctaBa pactsopa HoHOB 30s10Ta I'CO 8429-2003, maccosas
KOHLEHIPalmus  HoHoB 30s0ta 1,00 Mr/em’, joseputeibHble FpaHuiibl  OTHOCHTENILHOM
NOrPelIHOCTH aTTeCTOBaHHOI0 3HavyeHus £1,0 % upu P=0,95;

4.1.3 Dranon ejuHHIL ANEKTPHYECKOro HATpsKeHUs 2-r0 paspsija B /IMafia3oHe 3HaYCHHIH
or 1.7-10" 10 1:10° B u 3-ro paspsiia B JIHAna3oHe 3HAYeHUH oT 1,6'10‘2 J10 1,7'10'I B 1o
I'OCT 8.027-2001 (Bonbt™merp-kanuOpatop Bl-18/1, Focpeectp CU Ne 11187-88):

4.1.4 Dranod eIHHHLBl IICKTPUUCCKOrO COUPOTHBIEIMS 3 paspsia B AHATA30HC
suadenuit 01 0,01 no 11111110 Om B coorBeTcTBHM ¢ [T0CyAapCTBCHHON NOBCPOUHOI CXEMOH
JUISL CPCIACTB U3MCPEITHH YICKTPUUCCKOTO COMPOTHBICIIHA. PEITIAMCHTHPOBAHHOM NPUIIONKCHHEM
K Ipukasy denepaibHOro areHTCTBa M0 TEXHHUECKOMY PErYAMPOBAHHIO W METPOIOIHM OT
15 despana 2016 r. Ne 146 (marasun conporusiennit P 4831, I'ocpeectp CHU Ne 6332-77);



4.1.5 DTalioH eAMHMLbl Macebl 1-ro paspsaa B auanazone 3Hadenud ot 0.001 no 200 r
(Becnl I (cuenmalibHoro) kiiacca rounocty (HIIB= 200 1, A=+ 0,0001 1));

4.1.6 TepmorurpoMerp (AnanazoH HW3MEPEHHH OTHOCHTEJIBHOH BJIAKHOCTH BO3/yXa
(20 - 95) %: npenenbl  abCoOsOTHOM norpewiHocTH A= +3 %; auanasoH  HU3MepeHui
Temrepatypsbl (10 — 30) °C; npenennt abcomoTHol norpeuiHoctd A=+ 0.5 °C);

4.1.7 bapometp-anepoun mereopoornueckuiit BAMM-1, ['ocpeectp CHU Ne 5738-76.

4.1.8  Jlunarpuesast  cojib  dTHICHAMaMuHTETpayKcycHoi  kuciorel  (DJITA)
kpaupukaguu u.a.a. 110 FOCT 10652, Boanblit pacrBop ¢ KoHueHTpauuei 0,05 MOJ]b/llMB.

4.1.9 Kucnora numonHast moHoruapaT kpatuduraunu x.4. no ['OCT 3652, Boaubii
pacTBop ¢ konueHTpauueit 1,0 MOJTL/ M.

4.1.10 Kucnora coasnas kBaiupukauud «ocuw»y 1no [OCT 14261 wnu «xu» no
OCT 3118, pactBop ¢ MmoJisiptoit KonueHTpaunci 0,01 MOJTB/ M.

4.1.11 Boaa aemoHu3HpoBaHHast ¢ yAENBHOH IEKTPHYECKOH NPOBOJUMOCTBLIO He Donee
1 MmxCm/em.

4.1.12 INunerxu 1-2-5,1-2-10 no I'OCT 29169.

4.1.13 INunetxu 1-1-2-1 mo 'OCT 29227.

4.1.14 Kon6bi 1-50-2 no 'OCT 1770.

4.1.15 Humunap 1-25-2 no 'OCT 1770.

4.2, JlonyckaeTcsi IpUMEHEHHE JIPYTUX CTaHJAapTHBIX 00pa3lioB, XUMHYECKHX PEaKTHBOB
U CPE/ICTB H3MEPEHHH ¢ METPOJIOTHUECKHMH XapakTepUCTHKAMH, HE XYXKe HPHUBE/IEHHbLIX B 4.1
WM HMMCIOIIMX 3arac Mo TOYHOCTH OTHOCHTEIBHO XapaKTEPUCTHK HOBEPSICMOTO CPeICTBa
H3MCpEHHH He MeHee deMm 1:3.

S TPEBOBAHUSI BE3OINACHOCTH

[1pu nmpopencHun nosepku cobmopator Tpedopanus [lpukaza Munucrepersa Tpyla M
ColMaILHON 3almTbl PO ot 24 mrons 2013 r. Ne 3281 OO0 yreepkaenuu [lpasun no oxpane
TPYAa PH IKCIIIYaTalHH 3JIEKTPOYCTAHOBOK .

6 YCJIOBUSI 11OBEPKH

0.1 AHaiu3aTop NPeAbBISIOT Ha MTOBEPKY CO CBHACTEIBCTBOM O {ipebilyHIeH HOBEPKE.
PYKOBOJICTBOM HO SKCIIYaTailiH U PYKOBOJICTBOM M0JIb30BATENS PO PAMMHOI0 00€CHEUCHHS.

6.2 [TosepKy IIPOBOJAT NIPH HOPMAJILHBIX YCJIOBHSIX H3MEPEHHH:

- TemIeparypa okpyxaioiero sosayxa 20 + 5 °C;

- OTHOCHUTENIbHAS BAAKHOCTL 0T 30 10 80 %;

- arMoc(eproe gasnenue ot 84 no 106 klla;

- BHCIHHHC HCTOYHMKH MarHUTHBLBIX H  3JICKTPHUCCKHX nojeH, BIMAOIIME HA
HOKa3anus [oBepsaeMoro npn60pa, OTCYTCTBY1LOT.

7 HOAI'OTOBKA K NOBEPKE

7.1 AHanu3aTop NoJIroTOBUTHL K padoTe B COOTBETCTBHH ¢ PO, n. 2.2.

7.2 [Ipurorosutb pactsopbl 1o 7.2.1-7.2.3.

7.2.1  IlpurotoBuTb  KOHTpOJbHbIE  pactBopbi  (KP)  wnonos  wmbhubska (1)

flocieoBarelibibiM - pazdaBiaeHueM  crapjaprHoro ofpasua no 4.1.1 B mepbIX  Kosdax
3 .
BMECTUMOCTBLI0 50 ¢M” B COOTBETCTBHHU ¢ TabnuLed 2.



st pasbaBienust cllelyeT WCIONB30BATH PACTBOP CONIAHON  (XJIOPOBOJOPOAHON)
KHCJIOTHI ¢ KoHHeHTpawmelt 0,01 Mosib/am’, NPUTOTOBNCHHBII M3 COJIIHON KHUCTOThI 110 4.1.10 u
AeHOHM3MpoBaHHON BOAbL 10 4.1.11. B orcyrcrBue JIeHOHU3UMPOBAHHON BOJbI  BO3MOYKHO
MCHOJBL30BATH  TPHAMCTHIUIMPOBAHHYKO — BOJY.  TPHAMCTHILIAT neperoHKon
Omumcerninposannod Boabl 1o 'OCT 4517 B CTekistHHOM WM KBAapLEBOM armapare 0e3
PE3UHOBLIX  COCJMHCHHH B

roToBAT

IPUCYTCTBHH  CEPHOM  KHUCJIOTBI M pacrBopa

MapranieBokuciaoro (2 — 3 e’ 5 % pacTBopa KaiMs MaprafieBokucioro u 0.5 com’
KOHIEHTPUPOBAHHOMN CEPHOM KMCITOTH Ha 1 M’ OMAUCTHITMPOBAHHON BOLI).
Konrponbupiii pactsop KP-1 ycroituns B teuenne 30 aueit, KP-2 u KP-3 yeroitumssl 8
TCUCHHUC 2-X JIHEH.
Tabnuua 2
Mbtilbsika (111)

KaJinus

3HaueHusl NapaMerpos A1 NPUIOTOBJICHHUS! KOHTPOJIbHbIX pPacTBOPOB HOHOB

Kon KoHueHnTparus O0bem nexoanoro | Kouuenrpauus ['panuib
pacTBopa HCXO/THOTO pacrsopa, [IPUTOTOBIICHHO OTHOCHTEJIbHOH
pacrBopa, ot6upaemblii ans | ro KP. mxr/am’ NOTPELIHOCTH
MK/ v’ IPUTOTOBJICHHSI MacCCOBOH
KP, em? KOHLIEHTPALMH HOHOB
As(l1l) B KP, %
KP-1 100000 5.0 10000 1.3
(I'CO 7976-2001)
KP-2 10000 5,0 1000 1,6
KP-3 1000 5,0 100 1.9
KP-4 100 10 20 2,2
KP-5 100 0,5 1 3.2

7.2.2 llpurorouts pactBop DJITA-auHarpueBoit conm 2-BOAHON KOHLEHTpalMei
0,05 mostb/am’. J1J1st 5TOTO Ha AHATMTHIECKHX BECAX B3BECHTI nagecky 1,00 r aunarpueBoit conn
2-Boanoit DJITA nepenectu B MepHyIo K010y BMECTUMOCTbO 50 M’ 1 10BecTH 0GbeM pacTBopa
JIO METKH IEHOHH3UPOBAHHON BOOM.

7.2.3 IlpurotoBUTL PACTBOP JIMUMOHHOH KHCIOTBI KOHUEHTpauuu 1.0 mosnb/am’. Ha
AHAIMTUYECKHX Becax B3BecHTb HaBecKy 10,0 r JMMOHHOH KMCJIOTBI, MEPEHECTH B MEPHYIO
KonGy BMECTUMOCTBIO 50 eM® 1 J0BeCTH 06bem pacTBopa 10 METKH JIEHOHU3HPOBAHHOMN BOJI0M.

7.3 [loAroToBUTL MHAMKATOPHBIN JIEKTPOJL K padoTe.

Hepen ucnonb3oBaHHeM HMHAMKATOPHOIO TIPaQUTICOASPIKAIIEIO DIECKTPOAd Ha  €ro
NOBEPXHOCTH HEOOXO/MMO OCAIUTh MHKPOIUICHKY 30J10Ta. JIJIs DTOrO B CTEKJSHHbIH CTaKaH
(astekTponusep) momectuts 10-12 en’ pactBopa cranaaprHoro odopazua (CO) ¢ arrecroBalibiv
3HAUCHHMEM KoHUEHTpauuu uoHoB Au (I11) 1 mr/em’. ONYCTUTL B DJIEKTPOJIM3EP UIAMKATOPILIH
DJICKTPOA,  JICKTPOI  CpaBHEHHst (xyopcepebpanbii  naboparopueii tuna Cp-10107 no
FOCT 17792) u Benomorarenlibiit 31eKTpon (xsopeepebpsanlit nadopatopibiit tna  Cp-
10107 mo TOCT 17792)
norenimaie 0.0 B 8 teuenue 50 cexynn 6e3 nepemelunpanus. 3ateM IOMECTHTb 3JIEKTPOJ Ha
HECKOJIbKO CEKYH/ B BOJY JUISl YAAJICHMsI U3JTHLIKOB 30J10TA.

ik IPOBCCTH OCANACHUE IIJICHKH 30J10TA IIYTEM QJICKTPOJIHU3a IMpH

Homnyckaeres muorokparHoe (10 15 pa3) nenonb3oBanme 01HOTo U Toro ke pactsopa CO.

8 ITPOBEJAEHUE IMOBEPKU
8.1 Buemnuii ocmotp
[Ipn BHeLIHEM OCMOTPE aHANM3ATOPA YCTAHOBHTD:



8.1.1 CooTBercTBHE KOMIUIEKTHOCTH (0€3 3anacHbIX yacTell) ykazaHHOH B nacropre.

8.1.2 Orcyrcrsue 1H0Bpex/IeHUH U jedeKToB, yXy/ILA0IMX METPOJIOIHUCCKHE XapaKTe-
PHUCTUKM WIIH HPENsITCTBYIOLIME HPUMEHEHHIO aHa/IM3aTopa.

8.1.3. Hanuuue Ha aHanuzarope:

- 0003HaueHus;

- 34BOJCKOIO HOMCPA M TOBAPHOTO 3HAKA (PUPMBI-U3TOTOBUTEJIS;

- 3HaKa yTBEp:KACHHs THIA.

8.2 OnpodosaHue

8.2.1 IlpoBepuTh NpaBHIBHOCTD NOAKMIOUYEHHH aHanu3aropa.

8.2.2 IlpoBecTy npoBepky UaeHTUPUKALHOHHbIX naHHbIX 11O aHanuzatopa.

Wpentuduxannonnoe HaumeHosanue [10, Homep Bepcuu 1O waentuduunpyercs npu
HaBeJEHWHU Kypcopa Ha HauMeHoBaHue (aiina «elSensEco.exe» WK yepes BbI30B CBOMCTB (aiina
NpaBoil KHOMKOH MaHHIyJsiTopa « Mbliiby.

HanmenoBanue 1O anaimzaropa J0JKHO COOTBETCTBOBATL IIPUBEJIEHHbBIM B Tabiiuie 3
MJICHTU(HKALHOHHBIM JIAHHbIM.

Tabnuua 3 - UneHTupuralMoHHbIE JJaHHbIE NPOTPAMMHOr0 o0ecrieueH s

 UaentuduxanuoHHble aHHbIe (IPH3HAKH) © 3uauenne
UnenrudukaunonHoe nanmenosanue (I10) elSensEco.exe

Homep Bepeuu (naenTrdukannonnsiit Homep I110) 1.0.1.6 o
[upposoit uaenruduxarop 110 CoD2DF5D614392B0361820D6C77DASE7
Jlpyrue wieHTndukailMoHHbIe

JaHHbIC  (QNTOPUTM  BBIYHCIEHMS LHU(POBOTO MDS5 Hasher
“upenrudukaropa I10) )

8.3 IlpoBepka npuBeleHHOH MO PEUIHOCTH 33/1aHUSI NOTEHIHAA

OTCOeAUHUTL MMUTATOpP DJIEKTPOAHOM CHCTEMBl M MOACOEAMIIMTL  KOJJICKTOP K
HNMEKTPOXUMHUUCCKOMY OJIOKY COTJIACHO PYKOBOACTBY MO 3KCILTyaTALIUH.

K paszbemaM BCHOMOTaTeabHOro 3JIeKTpoAa M 2JIeKTpoaa ¢paBHEHMs (€M. PYKOBOACTBO
10 PKCMAyaTalky) NOAKIOUYHTE LEYHTb] ISt 3aMbIKaHHs LIEITH, NOACOeANHUTD 3a3eMIIEHHe.

Cobparb HEKTPUUCCKYIO CXEMY B COOTBETCTBUHM € PUCYHKOM 1.

Jancenc-I)KO

IK

A
y

B 2C PD

. \%

Pucynok I — Cxema juist npoBepky NpHBEICHHON NOrPeIIHOCTH 3a/1aHHs NOTEeHIHaNa

V - BoubT™METp 110 4.1.3;
R - maraszun conporusaenuii o 4.1.4.




Ha marasune conpoTHBIECHHS BHICTABHTD 3HAYCHHE CONPOTHBIEHHS paBHoe 1 kOM.

B rnasHom meHio  BeIOpath koMmaHay "Meroanka", B OTKpeIBIIEMCs OKHE B MNarike
«Methodics» BHIOpaTh U OTKPbITH METOMKY «!test LR». MeToauka oTKpbIBaeTCst B JIEBOM HaCTH
pabouero okHa «YiipapieHue» B cxaroMm Bujae. JUIs [OAIOTOBKM METOJMKH Kk pabore
BBIIOJIHUTE KOMaHy «l 0TOBOY.

locnenosarenpiio yctanapnusas 31aueHust TOTCHUUATIOB TTOKOSt Uy, B OKIC YIIpaBICHHs
M CUMTBIBAs MokazaHus BodabTMeTpa Uy, 3amosmuth Tabnavuy 1 npoTOKONA MOBEPKH
(ITpunosxkenue A).

BLraucenuTs 3HaueHust TPUBEACHHOM MOTPECIHHOCTH 110 HOpMyJTe

Y= [(Usan — Upipi) / 10] -100 (1)
W 3adectd B Tabamuy 1 nporokona moepku (Ilpunoxkenue A). 3HAUCHMS MOrpEMIHOCTH Y
JIOJDKHBI HAXOJUTHCS B Tipeaenax +5 %.
Pa3beAHHUTD 2MIEKTPUUECKYIO CXEMY.
AHaNIOTHYHYIO IPOUEAYPY MPOBECTH JITIst BCEX TPEX KAHAJIOB.

8.4 IIposepka orHocuTeabHoro CKO cayuaiidoil cocTaBasiioneii norpemHocTu
H3MepeHHH BbIXOHOI0 CHIHAJIA

B oiiekTpoxumHuueckue sueiiki momecTuts 1o 18,8 oM’ KOHTPOIBLHOrO pacTBopa ¢
KoHUCHTpauucH HOHOB Mblmbsika 1 Mxr/am®, 1,0 oM’ pacTeBopa JIMMOHHOH  KHCJIOTbI
konucHTpauueii 1 momn/am® o 0.2 om’ pacteopa DJITA-nuHaTpuEeBOW coMM  2-BOAHOM
kouuenrpanueii 0,05 momnb/am’.

B rmaBuom menro BeIOpaTh xomanay "Mertoanka", B oTKpbiBIIEMCS OKHE B nanke
«Methodics» BbIOpaTe u OTKpHITE MeTOAMKY «SKO As(IIl)». MeToanka oTKpbIBAETCS B JEBOM
yacTu pabouero okHa «YpaBlieHHE» B CKaToM Buje. [is samycka METOJMKH B paboTy
BBIMOJHUTE KoMaH 1y «I"0TOBOY.

B metoauke BoiOparh ctpoky «Membitanust moBroputh 10 pas» M 3amaTh MaccoByio
KOHUEHTPALHIO HOHOB | MKI/amM’. BbloaHuTs KoMmanay «l'otoBo».

B metoanke Buibpats crpoky «Hakonnenue» u 3anarh Bpems Hakorienus 120 c.

O11yCTHTb J1IEKTPO/IBI B pacTBOP.

3anyCTUTh [1POIPaMMy M3MEPEHMIT KHOTKOH «CTapT Ipouecca». BopinojineHue
IPOrpaMMBbl HAMHACTCS C BLIIECTICHHOW BETBH METOIMKH.

OcylecTBUTL peruetpaniio 10 BoALTaMIeporpaMm Mmpu OMHAKOBLIX YCIOBHSAX.

[locnc perucTpanny BOABTaMICPOrpaMM B OTKPBIBUIEMCS OKHC BLHIOMHHTEL KOMAHJLY
«lIpotoxon». B oTkpbiBlIeMes okie HEOOX0aMMO coXpauuTh (aiin B manky «Datay, aanec
coxpanuTh (paiin B manxy «Resultsy. OTkpoits «Mo# KomIboTEpY, B manke «Resultsy oTKpbITH
ainm - npapol knaBuiei MbIIK BBIOPATH «OTKPBITH ¢ TOMOLLLIO» Nporpammbl LibreOffice. B
OTKpbIBUWIEMCs OKHE BbIOpath KoAupoBky «tOHMKOA(UTF-8)» u s3bik «Crauaapr-Pycckuiin,
HaxxaTh knaBumy «OK».

[lo pesynwraTam anasinza Ul KaXKA0TO KaHajla BBUMCIUTL CpejiHee apudMmerHueckoe
3HAUYCHUC BbIXOHOTrO curiana X, MkA/B, u otnocurensHoc CKO BbIX0OMH0OT0 curhana, o, %. no
(dhopmynam:

10
Z[:lxi

X = 10 ' (2)



278 (X-x)?
9
= 100

o= Y——" (3)

u sanect B radauiy 2 nporoxoia nosepku (Ipunoxenue A).

ANQUIOTHYHYIO TIPOLECAYPY TIPOBCCTH JUIS KOHTPOJILHOIO PACTBOpPA ¢ KONUCHTPALMCH
HOHOB MbilbsiKka 20 MKr/jM’ TIIPU HAKOTUIEHHH S C.

[Tonyuennble 3naveHuss oTHOCUTENbHOrO CKO  BBIXOAHOrO CHrHANA HE JOJDKHBI

npeseluarhb 5 %.

8.5 Ilposepka CKO cayuaiinoii cocTaBjisiomeil OTHOCHTEILHON HOIPEMHOCTH H
OTHOCHTEC/IBLHOM MOrPemIOCTH H3MCPEeHHH MaccoBOll KOHICHTPALMH HOHOB

BoinosiHuTh HE MeHee NATH M3MEpeHMH MacCoBOM KoHUeHTpauuu noHoB As(lll) B
KOHTPOJILHBIX pacTBopax ¢ KoHueHTpauued As(IIl) 1 MKE/M® 1 20 MKI/IM® HA KaxJioM 3
KaHAJIOB B CJICAYIOLLEH [TOCIe10BaTeIbHOCTH:

- B cTeksHHBIA cTakan (37€KTpOn3ep) ¢ MOMOLIBIO HHJIMHAPA BMECTHMOCTBIO 25 e’
HoMecTHTh 110 18.8 ¢M” KOHTPOILHOrO pacTBOpa ¢ KOHIleHTpaiued notos As(lll) 1 MKT/IM
1.0 enm’ pACTBOPA JTMMOMHON KHCIOTbI KOHIEHTpalMeH | mons/av u 0.2 e’ pactropa DJITA-
AMIATPHEBOH COMM 2-BoH0R  KontenTpawneit 0,05 Momp/av’. YCTaHOBMTb UX 112 OCHOBAHHE
HIEKTPOXUMUUCCKOr0 O70Ka B COOTBETCTBYIOLIMEC YriyOseHust (DJICKTPOJLI B PacrBop 1i¢
NOrPYIKATD).

- B rnaBHom meHio BbuIOparh komanay "Mertoauka”, B OTKpLIBLIEMCS OKHE B MAnkKe
«Methodics» BbiOparh ¥ OTKpbITE MeTonnky «MP As 2add.mtd». Metoauka oTkpbiBacTcs B
JleBOM HacTH pabouero okHa «YnpasieHue» B cxxatom suje. [ls 3amycka METONMKH B paboTy
BBIMOTHUTL KOMaHay «I"0ToBOY.

- OnyCcTHUTDb 37€KTPO/bl B PaCTBOP.

- 3anycTuTh NpOrpaMMy M3MEpeHHH KHONKOH . «erapT npouecca». Boimoaxenune
1pOrpaMMbl HAYMHACTCS C BBIICICHHON BETBU METOIMKH.

- IpoBecTu u3MepeHHe, Cle/lysl yKazaHuAM nporpaMmbl. B npouecce usMepeHuit BO
BCIIBIBAIOLIMX OKHAX 3a/(aTh 00beM 11poObl, 00beMbl U KOHIIEHTPALIMK CTaHIaPTHBIX 100aBOK B
COOTBCTCTBHHU ¢ TabiuLcH 4.

Tabmuua 4 — 3uaueHsl  [1APAMCTPOB  1IPU  BbITOJHEHHH  WU3MCPCHHMH  MacCOBOH
KonuctTpaunu Honos As(I1l) B KOHTPOJIBHLIX pacTBOpax
~ Tlapamerp | 3uauemme
Ci1= 1 MKT/AM Cir = 20 mxr/am’
‘OGbem npobbL eM® L 188 | 188
OGbem jlobasku 1, cm’ 0,2 0.4
Koutentpauus pobasku 1 mer/ma® .| 100 | 1000
OGbeM 106aBKH 2, M 0.2 0,4
KonuenTtpauust no0aBku 2, MK/’ 100 1000

- Ilocae 1poBejieHUs M3MEPEHHsT B [JIABHOM MEHIO BbOpaTh Komanay «Pacuery.
NPOBEPUTH NPABUJIBHOCTL UCXOJHBIX JAHHDBIX M [IPOBECTH PACUeT KOHUEHTPALIMH OHPEIEIHEMbIX
uieMenToB. COXPaHUTh MOJIYHCHHBLIC PC3YALTATBI, pacrnevaTaTh MPOTOKOJ H3MEPEHHH.

- llocne npoBeneHus pacueta BBINOAHUTL KoMany «llporokon» B Mcnio «Pacuer». B
OTKPLIBIICMCSI OKHE HCOOXOAMMO BBIOpaTh (OpMY MPOTOKOJA (IOJHYIO WM COKPANIEHHYIO).
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[Tpy HeoOXOAUMOCTH BBLIBOJA pe3y]bTATOB aHANM3A HA TedaTh BbIOpath [ONHYKO (opmy
HPOTOKOJIA.

[To pesyabrataM WM3MepeHHH I KaXIOro KaHana B [-TOM KOHTPOJILHOM pacTBOpe
BBIUMC/IHTbL CpejiHEE apU(PMETHUECKOe 3HAYEHWE MAacCOBOM KoHLeHTpauud Honos As(lll).
E mir/av’, 1 CKO cnyuaifHoil cocTapasiollelt OTHOCHTELHON [OrPELIHOCTH H3MEpeHHUi

MaccoBoi konuenTpaiiun voHoBAs(I11), S,.%, o Gopmynam:

J— 1 <& .
C;Z( (4)

ST o2 C) (5)

(n-0"3

rae C,- J-0€ U3MEPEHHOE 3HAYCHUE MACCOBOM KOHIEHTPAMM HOHOB Mbiibska (I11) B i-rom

KOHTPOJILHOM pacTBoOpe, Mr/am’;

A — UMCIO W3MEPEHMIi MacCOBOH KOHLEHTPalUd HOHOB Mbilubika (III) B i-ToM
KOHTPOJILHOM PacTBOpE.

OTHOCHTE/ILHYIO TTOI'PEILHOCTh U3MEPEHHI MacCoBOM KOHLEHTPALIMK MOHOB MbIlIbAKA

. . 3
(IIl) B i-TOM KOHNTPOJILHOM PACTBOPE JUISl KWKAOLO CAMHHUHOTO H3MEpPCHHs, J;. MI/AM .
paccunrarh 1o (popmyne

Cii—Cyi
§;; = ——=-100, (6)
tj Cri
- Kl
rjiae CKi — pacHeTHoe 3HaYeHUE MacCOBOH KOHUEHTpAllUH HWOHOB MbILUbSKa (HI) B i-TOM

KOHTPOJIbBHOM pacTBoOpE, Mr/am’.

AHaJIOTHUHYIO TpOIEeNypy M BBIYMCICHHUs TPOBECTH sl KOHTPOJALHOTO pacTBOpa ¢
KOHIEHTpAIMEH HOHOB Mbilllbsika 20 MKr/am®. TlonydeHHbie 3HAYEHUS 3aHCCTH B TabnHILy
[Tpunoxenus A.

A
D

[Monyuenupie ana kaxzaoro kanana 3HaueHus CKO cnywaiiHOH cocrtaBnsiollen
OTHOCHMTENLHOM MOrPELIHOCTH He JOIDKHbI TpeBbiiuath 10 %, 3HaYeHHst OTHOCHTENIbHOMH

[OrPELUIHOCTH U3MEPEHUH MacCOBOM KOHUEHTPAIMH MOHOB JOJIKHbI HaXOIAMTLCA B MHTEpBATIC
+25 %.

9 O®OPMJIEHUE PE3YJIBTATOB INIOBEPKH

9.1. o pesynbratam n3mMepeHui 0QpopMIIstOT MpoToKo.1 no popme IpunokeHus A.

9.2. IMonoxKKUTEAbHbIE PE3yNbTaThl MOBEPKH O(QOPMIIAIOT CBHAETCILCTBOM O MOBCPKC B
cootBeTcTBUHM ¢ Tipukazom Nel815 ot 02.07.15.

9.3. Tlpu oTpuUIATENBHBIX PE3yabTaTax MNOBCPKH @HAIM3aTOp NPHU3HAIOT HETOAHBIM K
JaJibHEHIIeH DKCIyAaTallid U BbIIAIOT U3BELIEHMC O HENPHTOJAHOCTH € YKa3aHUCM NpPUUMH B
cooTBETCTBUU ¢ npukazoMm Nel815 ot 02.07.15.

Ben. unxenep nad. 223 GI'YIT « YHUHUM» %/12 “"A.B.Cobuna
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[TPUJIOKEHUE A
(00s13a1€I1LHOE)
dopma npoTokoJia NOBEPKU

[MTPOTOKOJI ITEPBUYHON/ [TEPUOJIMUYECKON TTOBEPKHU No

OT 20 1.

Haumenosanue u tun CU: Ananuzatop MHBEPCHOUHBIH BOIBTAMIIEPOMCTPHUCCKHH IIbCEHC-

DKO.
3aBojckon Ne

Jara Bbinycka:
[Tpunapiexur

[Topepen B

BoJibTaMiepometTpuueckue DapceHc  DKO. Meroauka rioepxm».

HJ1 Ha MeTo/IMKY M3MEpEeHUH (1IpH HANHUYUK):

coorBetcTBuH ¢ MIT  68-223-2016 «['CU. Ananu3atopbl HHBEPCHOHHbIE

Cpeacrsa 110BEPKH:

Y ei10BHst 110BEPKU:

— TeMIepaTypa OKPYXKaloLEro Bo3ayxa °C;
— OTHOCHTEJILHAS BJIAXKHOCTH %:
— arMoc(epHOE IaBICHUC xlla;

BHEIIHHE MCTOUYHUKU MAarHUTHBIX W 37EKTPHYECKUX I0JIeH, BIMAIOLIME Ha
1HoBepsieMoro 1pudopa, OTCYTCTBYIOT.,

PE3YJILTATBI [TOBEPKH

1 Pes3yuTaTel BHCHIHETO OCMOTPA
2 OnpoboBaHue

3 Pe3ynabTaTbi NPOBEPKH METPOJIOTHUECKUX XAPAKTEPHCTHK

11IOKa3aHus

Tadnmua 1 - PesyabTarhl NpoBepKH NMPUBEACHHON MOTPELIHOCTH 3a4aHUs NOTeHIMAIA (MpU
Y

IIEPBUYHON 1HOBEPKE)

U'S’(I,’L B UH'}M. B Y’ %

1 kagan 2 Kagan 3 Ka”an 1 kaman 2 Kanai 3 Kanai

-5,0

-2,0
05
0.1

0.1

05
2,0

5.0

Jlonyckaemoe

S3HAUCHUC
%N

[
i
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Tabmuua 2 — Pesynbtarel nmpoepku CKO ciywaiiHOH cOCTaBISIFOLICH OTHOCHTENBLHOM
[IOrPELIHOCTH U3MEPEHHH BBIXOIHOIO crHaa (11p1 NEpBUUHOMN MOBEPKE)

3 ;
Nel  Co=lmemw’ | Cp=20mxrw
M o]
| lxaman | 2waman | 3kawar | lKawan | 2kanan | 3 KaHan
1
I L8 DO R ] B
X, MKA/B
0% S IO EE EO R S
Jlonyckaemoe
3HAYEHHUE, G, 5
%
Tabnuua 3* — Pesynbratel npopepkn CKO ciyualiHOW cOCTaBISIOIEH OTHOCUTEIIbHOM
HOrPELIHOCTH U OTHOCHUTEBHON MOrPEHIHOCTH H3MEPEHUH MacCOBOH KOHILIEHTPAHH HOHOB
C'y, MKI/IM } Oy, Yo
Ne
| kanan | 2 kaHan | 3 kaHan | | kawan | 2 kasan | 3 Kanau
3
Cyi= 1 Mxr/am’ i
1
n
= 3
C- MKI/ M . . .
! | Oq/nm.\" = | 0(//1/<1\'| = | 0/////(/\’! =
AS‘/ By 0/0
ornyckaemoe
flonyeaemoe - 10 25
snaycnue S uin o, % B a
S N Cm 20Mierfnn
1
n
= 3
C- MKI/JiM . . .
— G S G O |O(//lm.\'| = |()///uu.\'| = |()I/IH(I\'| o
Si, %
OnmycKaeMoe -
Hony -, 10 +25
3HadycHue S uin 0, %

* (¢opma TabsMUbI NPH NEPUOAHMYECKOH MOBEpKe C€ MCNOJL30BAHMEM AaTTECTOBAHHOM METOAMKH

M3MepeHHﬁ MOKET ObITb HW3MEHEHA B COOTBETCTBHHM C coAepKaHHEM paszaena ((KOHTpOﬂb TOUHOCTH

pe3ynbraToB U3MEpPEHH

.

3AKJIIOYEHHE 110 PE3YJIBTATAM [1IOBEPKH

AHanM3aTOp MHBEPCUOHHbBII BOJIbTaMIlepoMerpuueckuii Diibcenc-IKO, 3aB. No , IpU3HaH
COOTBETCTBYIOLUUM/HE COOTBETCTBYIOLUMM YCTAHOBJICHHBIM B OMMCAHHHM THIHA METPOJOTHUECKHUM

TpeOOBAHUSAM M [PUIOAHBIM/HE MPUIOJHbIM K HPHUMEHEHHIO B cdepe rocylapcTBEHHOIO
peryaupoBanus o0ecieYeHus €AMHCTBA U3MEPEHUH.

Bb11aHO CBHUETENBLCTBO O OBEPKE/U3BELICHUE O HENPUTOJHOCTH No OT «_ » 20 1.
Cpok JeHCTBHSL CBUJIETEILCTBA JIO « » 20 1.
[losepurens: /®.1.0./

Opranu3zanms, 11poBOJIMBLIAS [IOBEPKY:
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