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METO/bl KONIMYECTBEHHOI O XMIMUYECKOI O AHA/IN3A
Bo3gyx aTMOC(EPHbI, BO3AYX XMbIX U OBLLECTBEHHBIX 30aHUI

METO/MVKA BbIMOMHEHWA N3MEPEHUIA
MACCOBOW KOHLEEHTPALIN TAXKENBIX META/IOB
N TOKCWYHbLIX 3IEMEHTOB (Cd, Pb, Cu, Zn, Bi, TI, Ag, Fe, Se, Co, Ni, As,
Sb, Hg, Mn) B ATMOC®EPHOM BO3/YXE, BO3[YXE XW/bIX 1
OBLLECTBEHHbIX 30AHNI
METO/ZOM VHBEPCVOHHOM BOMIbTAMMEPOMETPUN

MH/ ® 13.2:3.51-06 (n3ganme 2008 r.)
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Meroauka BeinonueHus u3mepenunii (MBH) MaccoBOM KOHLIEHTPALIMH TSDKEIBIX METAIUIOB U
TOKCHYHBIX 3JIEMEHTOB (KaJMHUs, CBUHIIA, MM, IIMHKA, BUCMYTa, TAJUIHS, cepedpa, HUKEJIs,
koOaNbTa, CeNieHa, XeJjie3a, MBIIIbIKA, CYPbMbL, PTYTH, MapraHua) B arMocepHOM BO3ayxe u
BO37yX€ JKIJIbIX U OOIIECTBEHHBIX 31aHHH METOZIOM MHBEPCHOHHO# BOJIbTAMIIEPOMETPUH
MeTtposorudecku arrecropaHa @I VII «BcepoccuiickuM HAy4HO-UCCIIEN0BATENbCKUM HHCTH-
TyToM Metponorudeckoii ciyx0ep (PI'YIT «tBHUUMC») PenepansHOro AreHTCTBa MO
TEXHHYECKOMY PEryJIHPOBAHUIO U METPOJIOTHHL.

CBupetenbcTBO 0 MeTposorudeckoii arrecrauuu Ne 14-08 or 04 mapra 2008
Perucrpaunontbiii Homep MBH B @enepanbHoM nHbOpManoHHOM (oHze 1o obecreyeH o
enuHcTBa n3Mmepenuiit OP.1.31.2008.01728

MBHMU 3apeructpuposana B OefepanibHOM PEECTPE METOAMK KOJNMYECTBEHHOIO XMMUYECKOTO
aHaIM3a U OLEHKH COCTOSTHUS OObEKTOB OKpYXKatoLleil Cpe/ibl, AOMYIIEHHBIX ISl FOCyAap-
CTBEHHOTO 3KOJIOTHYeCKOro KOHTposs 1 Monutoputra (ITHJ @) ®BY «PLIAO» Pocnpu-
poxHan3opa.

MBH He uMeeT OrpaHUYEeHUs CPOKA NEHCTBUS.

MBMU cuuTaeTcs MOMIMHHUKOM [IPH HAIMYHM MeYaTH pa3paboTunka

VueTHBIN HOMEp 3K3EMILLIPa

PazpaboTunk:

3A0 «AKBUIOH»

Anpec: 111024 | r Mocksa, np.2-ii KabenbHsiit, a.1
ten./paxc (495) 925 72 20 (21) (MHOroKaHaIbHbIN)

E-mail: akvilon@akvilon.su
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METO/IHAKA BBIIIOTHEHAS U3MEPEHUI
MACCOBOI1 KOHIIEHTPAIIUH TSKEJIBIX METAJIJIOB
U TOKCHYHBIX JIEMEHTOB (Cd, Pb, Cu, Zn, Bi, T, Ag, Fe, Se, Co, Ni, As,
Sb, Hg, Mn) BATMOC®EPHOM BO3AYXE, BO3AYXE XWIbBIX U
OBIIECTBEHHBIX 3IAHUM
METO/IOM HHBEPCHOHHOM BOJIbTAMIIEPOMETPAH

1 OBJIACTb IPUMEHEHUA

Hacrosiasi METOAMKA BBIMOJHEHUS W3MEPEHHI YCTAHABIMBAET HHBEPCHOHHO-
BOJIBTAMITEPOMETPHYECCKHIT METO/ ONPEeNeNICHHUs] MAaCCOBOHW KOHLIEHTPALUH TSDKENbIX MeTall-
noB 1 TokcuuHbIx anementos (Cd, Pb, Cu, Zn, Bi, Tl, Ag, Fe, Se, Co, Ni, As, Sb, Hg, Mn) B
aTMOC(hepHOM BO3AyX€ M BO3AYXE JKHJIbIX U OOIECTBEHHBIX 3MaHHUIA.

Meron obecrieyrBaeT MOJyYEHUE PE3YIHLTATOB M3MEPEHHM MAacCOBOM KOHLEHTPALMH
KaJMHsi, CBHHIIA, MEIH, LIMHKA, BUCMYTA, TAJUIHs, HUKEJsI, KOOabTa, Kejesa, cepedpa, cee-
Ha, MBIIIBSIKA, CYPbMBI, PTYTH, Maprafia B arMOC(EepHOM BO3IyXe W BO3IyXe KWIbIX U 00-
LIECTBEHHBIX 3[[AHMI B OHAIMA30HAX M C METPOJIOTHYECKUMH XAPAKTEPUCTHKAMH, TPHUBEICH-
HbIMH B Tabnune 1.

2 HOPMATHUBHBIE CCBLUIKH
B HacTosimem craHzapTe HCHIONB30BAHbI CCBUIKH Ha CNEAYIOIINE CTAaHAAPTHI:

I'OCT 12.1.005-00 Cucrema crannapros OesonacHocTu Tpyaa. OOimue canurap-
HO-rUrueHuueckue TpeGoBaHus K Bo3AyXy paboueii 30HbI.

I'OCT 12.1.016-79 Cucrema ctanapToB O6e3omacHocTH Tpyaa. Boznyx paboueit
30HBI. TpeboBaHHA k METOAMKAM H3MEPEHNUs! KOHLIEHTpaLHii
BPEIHBIX BEIECTB.

T'OCT 12.4.009-83 Cucrema crasnapTos OesonacHocTr Tpyza. IloxkapHas TeXHH-
Ka Jist 3auThl 00bekToB. OCHOBHBIE BUIbI. PasMelieHue u
o0ciyKUBaHUE.,

I'OCT 12.4.021-75 Cucrema ctannapTos Oe3omacHocTH TpyRa. CHCTEMBI BEHTU-
ssinroHHble. O0mue TpeGoBaHus.

T'OCT P 8.563-96  T'ocymapcrBeHHas cucrema obecrieueHus eIMHCTBA H3Mepe-
HUNA. MeTONKHY BBINIOJIHEHUS] U3MEPEHUN

Ir'OCT PHUCO TouHOCTH (IPaBUIIBHOCTD U MPEIIU3HOHHOCTB) METOMOB U pe-

5725-2002 3ynbTaTtoB usmepeHuil. (Hactu 1-6)

I'H2.1.6.695-98 Ipenensro gomyctumMele koHIeHTpauuu (I1JK) 3arpssusito-
X BEIECTB B aTMOC(EPHOM BO3yXEe HACETICHHBIX MECT.

I'H 2.1.6.696-98 OpuentupoBo4HO Oe3onacHble yposHE Bo3aeticTeusi (ObYB)
3arpsi3HAOLIIX BELIECTB B aTMOC(EPHOM BO3/yX€ HACENICH-
HBIX MECT

PJ1 52.04.186-89 PyKOBOZICTBO 1O KOHTPOJTO 3arpsi3HEHHUS aTMOC(HEPBL.



3 ONPEJAEJEHMUSA U COKPALLIEHUA
B HacrosimeM cTanaapTe HCHOJb3YIOT ONpPENeNieHns U COKpaIleHHs ¢ yIeToM TpeOoBa-
Huit TOCT 8.315, TOCT P 1.12,TOCT 8.563, 'H 2.1.6.695-696.

4 CYIIHOCTb METOJA

HHBepcHOHHO-BONBTAMIIEPOMETPUUECKHH METON OCHOBAaH HAa 3aBHUCHMOCTH TOKA, MpO-
XOZSLIEro vepes sTUeiKy aHaNIu3aTopa ¢ aHAIH3HPYEMBIM PacTBOPOM, OT MACCOBOH OJH dJie-
MEHTa, COJIEPIKaLIerocs B pacTBope 1 (YHKLHUOHAIBHO CBSI3aHHOTO ¢ POpMOii 1 mapameTpamu
HPUJIOKEHHOTO K 3JICKTPOAAM MOJIAPU3YIOLIETO HAMPSKEHHSL.

HHBepCHOHHO-BOJNIBTAMIIEPOMETPHUIECKUH MeTox Oa3upyercs Ha CMOCOOHOCTH aHAu-
3MPyEMOTO 3JI€MEHTa JIeKTPOXUMUUECKH HAKAIINBAThCs Ha TIOBEPXHOCTH MM B 00beMe HH-
IUKaTOPHOro (pabovero) 3JeKTpoaa U PacTBOPATHCS B MPOLIECCE AHOMHOM MM KaTOMHOM Mo-
JSIPU3ALUH NIPH ONPeeIeHHOM MTOTEHLNANe, XapakTePHOM JUIS KaXKAOTO SJICMEHTa.

BricoTa nuka 571€MeHTa, PETUCTPUPYEMOTO Ha BOJBTAMIIEpPOrpaMMe, IIPOITOPLIMOHANBHA
MacCOBOH J10JIe 3JIEMEHTa B PaCTBOPE.

IIponecc BONETAMIEPOMETPUUECKOTO OMPENENEHHsT CONCPIKaHUSA DJIEMEHTOB B HHBEp-
CHOHHOM pEXMME BKJIFOUYaeT B ceOsi:

-3JIEKTPOXHUMUYECKYIO OUUCTKY U3MEPUTENIBHOTO (pabouero) siekTpona;

-3JIEKTPOXUMHUIECKOE HAKOILUIEHHE DJIEMEHTa HA H3MEPHTEILHOM 3JIEKTPOE;

-3JIEKTPOPACTBOPEHHE HAKOIUICHHOTO 3JIEMEHTa MpH pa3BepTKe IOTCHIHAMa NpH 3a-
IOaHHBIX PEXKHMaX.

MaccoByro KOHLIEHTPAaLMIO 3JIEMEHTa B pacTBOpax mpod MOcie WX MHHEpalIu3aluu
OIPENENAI0T METOROM «CTAHAAPTHBIX OOABOK», HE TPEOYIOLIMM MOCTPOEHHS FPafyHpOBOY-
HOM KpUBOHL.

«Meron cTraHAapTHBIX HOOABOK» OCHOBAH HA PETHCTPALMH BOJBTAMIEPOrPAMM CEPHE
pacTBOpOB MisA Kaxnoit nmpobsr: 1) ¢oroBoro anekrposuta (GoHa); 2) npolbl, MOATOTOBIEH-
HOI K M3MepeHusM; 3) Toi ke mpoObl, B KOTOPYIO BBOIAT PacTBOP-HOOABKY H3MEPSIEMOrO
3JIEMEHTa, ¢ U3BECTHOM MAacCOBOM KOHLIEHTpaLMel MPH OJHUX H TEX e IMapamerpax u3mepe-
HUil (pmioskeHne A).

O6beM pacTBOpa-m00aBKH, BHOCHMOIO B H3MEpsAEMYK MPOOy MOCHE pErucTpalyu
BOJIbTAMIIEPOrPaMM, MOAOUPAIOT TAKUM 00pa3oM, YTOOBI MOCIE BBEASHUS pacTBOPa-100aBKu
B Mpo0y BBICOTA AHAJIMTHYECKOTO MHKa OIPEAEIIeMOro 3JIEeMEHTa Ha BOJIbTAMIIEPOTPaAMME
yeenuuuBanach B (1,5 .....3) pa3a. PactBop-n00aBKky MOXXHO BBOOHTD MOCJENOBATENBHO HE-
CKOJIbKO pas*, OIHAKO CyMMAPHBIH 06BEM BCeX N0GABOK He JOJKeH npesbimate 10% (2 cM’)
obbeMa npoObI B sTUeiiKe.

Hpumeuauue* Obvem(vt) pacmeopos- 006A60OK, KOMUYECMEO UX U MACCOBAS KOHYEH-
Mpayua pecucmpupyromes 8 NPOZPamMme AHANUIAMOPA.

PesynbTaThl H3MEpeHHH PaCCUUTHIBAIOTCS AaBTOMATHYECKH CPABHEHHEM 3HAYEHHI aHa-

JIUTHYCCKUX CHTHAJIOB 3JICMCHTA Ha BOJIBTAMIIEpOrpaMMax CEpuM pacTBOPOB.



5 METPOJIOTHYECKHUE XAPAKTEPUCTHKHA

Ilpu cobmomeHnH BCeX PerIaMEeHTHPOBAHHBIX YCJIOBHI H IIPOBEACHUH aHAN3a B TOY-
HOM COOTBETCTBHHM C NAHHOM METOAMKOW 3HaU€HUE MOTPELIHOCTH (M €€ COCTAaBIAIOIINX) pe-
3yIbTaTOB M3MEPEHUM TPU NOBEPUTENBbHON BeposTHOCTH P=0,95, He mpeBbIIaeT 3HAYCHHH,
IPUBEAEHHBIX B TaOMHIE 1, I COOTBETCTBYIOIUMX AHAIIA30HOB H3MEPEHUIH.

Tabmmna 1
ITokasarens | Ilokaszarens
Hoxasarens | MOBTOPIe- BOCIIPOH3-
Moctu (0T- | BOAMMOCTH
TOYHOCTHU
Juana3oH u3- A— HOCHUTEIb- (orHOCH- IIpenen no-
Haumeno- | mepeHuii mac- ?;Hocn— HOE cpejHe- TeJbHOE BTOPSAEMO-
BaHHE COBOIi KOHLIEH- o KBajipaTuye- | cpenAHekBan- | cru, r, %,
TeJIbHOM T10-
3JIEMEHTa Tpauum, CKOE OTKJIO- | paTHueckoe P=0,95,
3 [PELHOCTH), >
MI/M 15, 9% HEHHE [0~ | OTKJIOHEHHe n=2
lezp’z (;), o5 | BTOPRemo- | Bocmpoms-
CTH), BOIHMMOCTH),
Cr *; % OR *a %
. Ot 0,00020 no
Kaamuii 0,0030 Bicr. 25 8 11 22
Ot 0,00020 no
CauHen 0,0030 Bicr. 25 8 11 22
Ot 0,0005 mo
Menn 0,010 B, 25 9 11 25
Ot 0,0020 mo
Iuuk 0,030 BKA. 25 9 11 25
010,010 o
Bucmyr 0.20 Bxr, 25 6,5 11 18
o Ot 0,00020 mo
Tannuit 0,004 B, 25 9 11 25
071 0,00010 10
Hukens 0.0020 B, 25 9 11 25
Ot 0,00020 no
KobGansT 0,004 BK1. 25 9 11 25
Kenezo 0r 0,020 no 25 4 11 11
0,5 BKJIL.
Ot 0,0020 mo
Cepebpo 0,05 BicL. 25 5,5 11 15
Ot 0,000030
’ 9 11
Cenen 110 0,0005 B, 25 2
Ot 0,0020 mo
MBIIbsIK 0,030 BK. 25 8 11 22
0Ot 0,010 o
Cypema 0.20 Bx1. 25 8 11 22
Ot 0,00020 1o
PryTe 0,0030 BKc1. 25 9 11 25
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* st OTOOpaHHBIX MPOO TOCIIe MUHEpaTH3aii

6 TPEBOBAHUS K YCJIOBUAM BEITTOJTHEHUA U3MEPEHUI
Ipu BBITONHEHHH H3MEPEHUI COOIIOAIOT CAEAYIOIINE YCIOBHSL:
[pu BHIMONHEHMM U3MEPEHHIT CODIIFONAIOT CIEAYIOLIHE YCIOBUA:

Temmnepartypa OkpysKaromero so3ayxa, °C 20-35

ATMmochepHoe nasienue, klla 84,0 - 106,1(760 £ 30 MM pT.CT);
OtHOCHTENIbHASL BIKHOCTD BO3IyXa, %o 65+ 15

Yacrora nuraroeii cery, I'1g 501

Hanpsoxenue nutanus B cetu, B 2202

7 USMEPEHUE MACCOBOH JIOJIU HOHOB KAZIMH S, CBUHLIA,

TAJUIWSA, TUHKA, MEITX 1 BUCMVYTA

7.1 Cpeocmea uzmepenuii, 060py006anue, peaxmuesl

7.1.1 Anammsatop sonbramnepomerpudeckuii AKB mo TY 4215-001-81696414 ¢
TPEX3JIEKTPOIHBIM JATYMKOM U CUCTEMOIl cOopa U 00pabOTKH HaHHBIX CO CENYIOLIUMH MET-
PONOTUYCCKUMU XaPAKTCPUCTUKAMU !

npenen 0OHApPyKEHHst HOHOB KaaMHUS, mr/am’ 5%107

mpeneN NOmycKaeMbix 3HadeHuil orHocurensHoro (CKO) cnmyuaiiHoii cocrassroineit
HOTPEIIHOCTH Pe3yNbTaTOB H3MEPEHHiA, %o - He Oonee 4.

7.1.2 TCO cocraBa BOZHBIX PaCTBOPOB MOHOB METAJUIOB C aTTECTOBAHHBIM 3HaUYE€HHEM
MAaccoBOM KOHIEHTpauuy HOHOB 1,0 T/IM° B OTHOCHTEIbHOIA HOTPEIIHOCTHIO ATTECTOBAHHOTO
3xauenus He Ooxee (+1)% (mpu P=0,95). Hanpumep,

I"CO pactBopa nonoB xagMus 5690 unu 7472;

I'CO pactBopa noHos cBuHua 7012 nmm 7252;

I"CO pactBopa nonoB Tajutus 6081;

I'CO pactBopa noHOB nuHKa 8053 mn 7227;

I'"CO pactBopa noroB Menu 7998 wumn 7226,

I'CO pactBopa noHOB BucMyTa 6065.

7.1.3 Bechl nabopaTopHble 00IIEro HasHAYEHHs ¢ HAMOOJBIINUM MPEAEIOM B3BEIINBa-
Hus 200 r . crienuaneblil o I'OCT 24104,

7.1.4 JTozatopbl MeqUUMHCKME JlabopaTopHble IepeMeHHOro oobema 5 — 100 u 200 —
1000 mxa. mo 'OCT 28311.

7.1.5 Tlumetku MepHbIe NabopaTopHble CTEKIsAHHBIE 2 Kinacca TouHoctu nmo I'OCT
29227 u TOCT 29169: Bmectumoctsio (0,5; 1.0; 2,0; 5,0; 10,0) oM’

7.1.6 Ilocynma mepHas naboparopHasi crexisiHHas 2 kiacca Tounoctd mo I'OCT 1770:
KOJIOBI MEPHBIE HAJTMBHBIE BMECTUMOCTBIO 25 em’; 50 CM3; 100 cm’; 500 CM3;1000 oM’; -



JIMHAPHI BMECTUMOCTBIO 10 CM3; 25 CM3; 50 CM3, 100 CM3, 1000 CM3; npoOHPKU MEpHbIE BMe-
CTUMOCTBIO 10 CM3; 15 CM3; 20 e’

7.1.7 CexyHnomep

7.1.8 AcnupalnoHHOE yCTPOICTBO

7.1.9 ®unbrper AOA-XA um APA-BIT

7.1.10 Ulkad cymmnbHbIil 1aOOpaTOPHBI C AMANA30HOM PEryJIMPOBaHUS TEMIEPATYPLI
40 - 150°C.

7.1.11 AprokinasHeiii kommuiekc MKII-04 wmm MKII-05 «AskoH - AT-2» unu 3nekTpo-
ne4yb CONMPOTHUBIICHHsI KaMepHas 1abopaTopHas ¢ UANa30HOM PEryJlIUpOBaHHUS TEMIIEPATypbl
200 - 1100°C

7.1.12 Anmapart AJsi IPUroTOBICHHUS OMIUCTHILTUPOBAHHOM BOBI (CTEKJISIHHBIH)

ACII-4 no 'OCT 28165.

7.1.13 bans necuanas

7.1.14 CtakaHYUKU C IPUTEPTHIMH KPBIIIKAMHA BMECTUMOCTBIO 20 — 30 em’

no I'OCT 25336.

7.1.15 Yamu BbImaputenbHbleé BMECTUMOCTBIO 20 — 50 cm® o TOCT 29225 wm 1o
I'OCT 1990

7.1.16 Bopouku punsrpyroniue B®-1-32 ITOP 40 TXC, B-25-312 XC, B-36-50 XC no
T'OCT 25336.

7.1.17 ITanouxu crexnsaHele 1o ['OCT 21400.

7.1.18 Dxcuxarop mo 'OCT 25336

7.1.19 Kanmit xnopuctsrit no I'OCT 423

7.1.20 Kucnora asornas Mapku "oc.u'mo I'OCT 4461 uwmu I'OCT 11125 (d =1,42
r/en’).

7.1.21 Cnupr 3THIIOBBIH pekTuduKoBaHHbIH, TexHrueckuii mo 'OCT 18300.

7.1.22 Kucrnora ceprast mo TOCT 4204 (d =1, 84 r/en’).

7.1.23 Kucnora consiHas no FOCT 14261 (d =1,185 F/CM3).

7.1.24. Boma muctunnuposanHsas o I'OCT 6709.

7.1.25 Pyte (1) a3oTHOKUCHAsA, oxHOBOAHAs 1o ' OCT4520

IIpumeyanue - /lonyckaemca npumenenue opysux cpeocme usmepeHuil, 6cnomozamen-
HO20 0DOPYOOBAHUSA, PEAKMUBO8 U MAMEPUAIO8 C MEMPOIOUYECKUMU U MEXHUYECKUMU XA-
PAKMEPUCIIUKAMY He XYIIce YKASAHHbIX gbiude. Bee peaxmuewr Oomcnvl 6vims keanuguxayuu
OC.Y UNU X. Y.



®EAEPANIBHOE AFEHTCTBO MO TEXHUYECKOMY
PEFY/IMPOBAHUIO U METPONOIMN

== ®ENEPA/IbHOE MOCYAAPCTBEHHOE YHUTAPHOE MPEAMPUSTUE

BHUVNIC BCEPOCCUMCKNIN HAYUYHO-NCCNEAOBATENLCKUNA NHCTUTYT

METPONOTNYECKOW CNYXEbI

119361 Mocksa, O3épHas yn,, 4. 46 E-mail: analyt-vm@vmims.ru Ten. (495) 437 9419
dakc: (495) 437 5666

CBUAETEJ/IbCTBO Ne 14-08

OB ATTECTAL N MBI

MeToAMKa BbIMOMHEHWS N3MEPEHUI
MaCCOBOW KOHLEHTpaL MM TAXeblIX METaN0B U TOKCUYHbIX 3NEMEHTOB
(Cd, Pb, Cu, Zn, Bi, TI, Ag, Fe, Se, Co, Ni, As, Sb, Hg, Mn) B aTmocgepHOMm
BO3AYyXe, BO3JyXe XUMbIX N 06LLECTBEHHbIX 3aHNI
MEeTO/IOM MHBEPCMOHHOI BONbTaMMePOMeTpUM

MeTofuKa BbINOMHEHUS U3MEPEHUI MAcCOBOM KOHLEHTPaLUM TSHXKeNbIX me-
TaNoB N TOKCUYHbIX 3nemeHToB (Cd, Pb, Cu, Zn, Bi, Tl, Ag, Fe, Se, Co, Ni, As,
Sh, Hg, Mn) B aTmMocthepHOM BO3AyXe, BO3AYXe XWU/bIX N 0OWECTBEHHbIX 3AaHNiA
MEeTOZOM WHBEPCMOHHOI BONbTamMMepoMeTpum, paspabotaHHas 3AO "AKBUMOH",
arTectoBaHa B cootBeTcTBUM ¢ TOCT P 8.563-96 1 TOCT P NCO 5725-2002.

ATTecTaums OCyLUIECTB/IeHa MO pe3y/ibTaTaM 3KCMepUMEHTaNbHbIX UCCNeao-
BaHUin MBW.

B pesynbTaTe aTTecTauuy yCTaHOBNEHO, YTo MBI COOTBETCTBYET NpeabsB-
NSEMbIM K Heli MeTPO/Iormyeckum Tpe6oBaHWsIM 1 06/1afaeT OCHOBHLIMK METPO-
NIOTNYECKUMI XapaKTepUCTUKaMK, NPUBEAEHHBIMU HAa 060pOTe HACTOALLEro CBW-
OEeTeNbCTBa.

Mpn peanu3aumMn METOAMKW B NabopaTopui OBECMEYMBAKOT KOHTPO/b CTa-
GUMBHOCTM PeE3y/bTaTOB aHa/M3a Ha OCHOBE KOHTPOAS CTaGWU/bHOCTU CpefHe-
KBaflpaTUUECKOro OTK/IIOHEHMS NMOBTOPSIEMOCTM W MOKas3aTe/Nsi NPaBUAbHOCTY.

JaTta Bblgaun 4 map-

3amecTuTenb AMpeKTopa B. H. AHWwWH
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PE3YJIbTATbI METPOJIOTHYECKOM ATTEC TALIUA

IToxasarenp Tlokasarens
Ilokasarens HOBTOPAEMO- | BOCTIPOH3BO-
TOYHOCTH cra (oTHOCH- | muMocTH (OT-
JuanasoH u3-
o (rpanuus! oT- TENBHOE HOCHTEJIEHOE IIpenen mo-
Haumeno- | MepeHHH Mac- -
o HOCHTENBHON | CpemHexBan- CpEnHEKBaA- | BTOPSEMOCTH,
BaHHE COBOH KOH- * oy
SeMEHTa —— MOTPEeIIHO- paTuueckoe paruyeckoe r,%,
M/ ’ CTH), OTKIIOHEHYEe OTKIIOHEHHE P=0,95, n=2
=8, %, TIOBTOPAEMO- BOCHPOU3BO-
nipu P=0,95 crn), nnMgcru),
Or *, % OR ., %
. Ot 0,00020 o
Kanmuit 0,0030 BKrL. 25 8 11 22
Ot 0,00020 mo
Caunen 0.0030 B 25 8 11 22
Ot 0,0005 no
Menb 0,010 Bx. 25 9 11 25
Or 0,0020 o
ITnnk 0,030 BKcr. 25 9 11 25
Or 0,010 ao
Bucmyrt 0,20 B, 25 6,5 11 18
. Ot 0,00020 no
Tammuit 0,004 B 25 9 11 25
Ot 0,00010 no
Hukens 0,0020 BK1L. 25 9 11 25
Ot 0,00020 0
Kobanst 0,004 sx. 25 9 11 25
Keneso Or 0,020 z0 25 4 11 11
0,5 B
Ot 0,0020 ao
Cepebpo 0,05 Bt 25 5,5 11 15
Or 0,000030
Cenen 710 0,0005 Bicr. 25 9 il 25
Ot 0,0020 a0
Menubsak 0,030 Bk, 25 8 11 22
Ot 0,010 30
Cyprma 0,20 mrn. 25 8 11 22
Ot 0,00020 no
Pryte 0,0030 s 25 9 11 25
Ot 0,0005 0
Maprasery 0,010 B, 25 5,5 11 15
" - nnst OTOBpaHHEX 11po6 TOCHE MUHepann3aluuu
Havaneauk cexropa 7,_%__ O. JI. PyrenGepr
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