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BBenenne

ITpousBenenue KoHIEHTpANHil BOXOPOAHBIX H HAPOKCHIBHEIX HOHOB B
XHMHYECKH YHCTOM BOJe ABJIAETCH NMOCTOAHHOM BEIMYHHOH, paBHOM 10
npu TeMneparype 25 °C. OHO oCTaeTCi HEH3IMEHHHIM M B IIPHCYTCTBHH
BeleCTB, JUCCOLMHpYIOIHUX ¢ obpasoBaHHeM BOAOPOAHBIX H
TUAPOKCHIIBHBIX HOHOB. B uncroli Boje KOHOEHTpPanuu BOJOPOAHBIX H
THAPOKCHJILHEIX  WOHOB  PaBHHI 107 mons/nm®, gro COOTBETCTIBYET
HeHTPaIbHOMY COCTOAHHIO pacTBopa. B kucnmix pacteopax [H'] > 107
MONE/IM>, a B MENOUHBIX [H] < 107 mons/mv’.

Hna yooGcTBa BEIpaXKeHHA KOHIEHTpAllMH BOAOPOAHBX HOHOB B BOAE
HCHOJB3YIOT BEIHYHHY, INPEACTABIAIOMYIO cOo0OM B3ATHIE ¢ OOpaTHRIM

3HAaKOM JeCATHYHBIH Jorapmpm HX KOHHEHTpaUuH. OIta BeTHYHHA
Ha3hIBaeTCd BOAOPOAHBLIM HoKa3aTeJeM H oGosHauaerca pH (pH = -
1g[H'T)

Benuunna pH asngeTca OXHAM H3 BaXKHeWIIWX IOKasaTejiell KauecTBa
BOA M XapaKTEpH3YyeT COCTOAHUE KHCIOTHO-OCHOBHOTO PaBHOBECHS BOXEI.
Ot BemuguHs pH 3aBHCHT pa3sBUTHE M KHU3HENCATENbHOCTH BOAHOH OGHOTHI,
(GOpMEI MHTpalMH pa3NIMYHbIX 3JIEeMEHTOB, arpeccuBHoOE AeiicTBHE BOIAHI Ha
BMEINAONIHE MOPOAbI, METAUIEI, 6ETOH.

Ha Benwunny pH moBEpXHOCTHBIX BOJ BIIMAET COCTOsAHHE KapOoHATHOro
paBHOBeCHA, HMHTEHCHBHOCTH IIpoleccoB (oTOoCHHTE3a H  pacnaja
OpPraHMYecKMX BEIEeCTB, COAEpKaHUE I'yMYCOBhIX BEIMECTB.

B GonsmuHCTBEe BOAHbIX 00bekToB pH Bomel 06niyHO Konebaercs B
npeaenax or 6,3 no 8,5. B peuynpix u 03epHBIX BOAaX 3HMOA OTMEYalOTCsH
6oree HU3KHE 0 CPaBHEHHIO C JISTHHM NEPHOAOM 3HadeHus pH.

Bennyuna pH NOBEPXHOCTHHIX BOJ, NOXBEPXKEHHBIX HHTEHCHBHOMY
3arpA3HEHUIO CTOYHHIMH BOJaMM HJIH BIMAHHIO MOA3EMHBIX BOA, MOXET
H3MEHAThCA B Oonee INHPOKHX Ipedesax H3-3a HaIM4YMA B MX COCTaBe
CHJIBHBIX KHCJIOT HJIH OCHOBAHUI.

Yaenbnasn JIeKTPHYeCKan NPOBOAHMOCTSL (yaeJabHasi
3JeKTPONPOBOAHOCTb) - KONHYECTBEHHAs XapaKTEPHCTHKa CNOCOOHOCTH
BOZBI IPOBOJUTE 3NEKTpHYeCKHH TOkK. B uucto ¢u3uueckomM cMEICIE ITO
BEJINYHMHA, ofpaTHas 31NeKTPUYECKOMY COHPOTHBIACHMIO BOABI IpPH
temnepatype 25 °C, HaxXOHAMEHACs MeXAYy ABYMs JJIEKTPOIaMH c
MOBEPXHOCTHIO 1 CM”, paccTosHHE MEXIY KOTOpHIMH paBHO 1 cM. Eaunnna
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YAEeNbHOM 3jeKTpudeckoil nposoauMoctd - Cumenc na 1 M (Cm/m). Has
BOAM B Ka4yeCcTBe eAHHHIL M3MEPEHHA MHCHONB3YIOT HPOM3BOAHEIE
BenuyuHel - MUIHCuMMenc Ha 1 M (MCm/M) unu MukpoCumeHc Ha 1 cm
(MxCMm/cMm).

B OonpmHMHCTBE CiydaeB yAenbHad 3JeKTpUYecKas MOPOBOAUMOCTD
HOBEPXHOCTHBRIX BOA CyWId ABIACTCH NPHOMM3MTENLNON XapaKTepHCTHKON
KOHUEHTPAIlMH B BOJIE€ HEOPraHHYECKHX 3JIEKTPONATOB - karHoHoB Na*, K*,
Ca®, Mg?* u ammonos CI, SO,%, HCO;. IIpHCYTCTBHE ADYIMX HOHOB,
nanpumep Fe(Il), Fe(IlT), Mn(II), NO3, HPO,> 06b19HO Mano ckasEIBaeTcs
Ha BEJIHYMHE YACHBHOMN 3NeKTPHIeCKOH IPOBOAHMOCTH, TaK KaK 3TH HOHI
pPeAKO BCTPEYaAlOTCA B BOAE B 3HAYHTENBHBIX KOJHYeCTBaX. BomopoaHsie
FHAPOKCUJIbHBIE HOHB B [MaNa3oHC HX OOMYHEIX KOHIECHTpPauui B
DOBEPXHOCTHHIX BOJIaX CYWIH Ha YAENBHYIO 3JIEKTPHYECKYI0 HPOBOAMMOCTH
NpaKkTA9eckH He BIHAKT. CTONB e Malo ¥ BIHAHAE PaCTBOPEHHBIX ra3oB.

TakuM  ofpa3oM, yxeabHas  3NeKTpHYecKas TNPOBOXMMOCTH
OOBECPXHOCTHBIX BOJ CYIIH 32aBHCHUT B OCHOBHOM OT HX MﬂHepaJIK3alIﬂH H
o6biuno konebuerca B npenenax ot 50 mo 10000 MxCm/cM.

H3smepenne pH BombI OCYMECTBIAIOT TOTCHIHOMETPHIECKHM, 2 YAENLHOU
3JIEKTPHYECKOH IPOBOAMHOCTH -~ KOHAYKTOMETPUYECKAM METOJOM ¢
MOMOIIBIO  COOTBETCTBYIOmMMX mnpubopoB - pH-Merpos (uoHOMEpOB) M
KOHIYKTOMETPOB. CoBpemeHHBIe 1NpHGOpPEl  (HOHOMEpHI-CONEMEPEI)
KOMILIEKTYIOTCA NaTYMKaMH Ha 06a Imokasarels M [TO3BONAIOT IPOBOJAMTE HX
H3MEPECHHUE [IPAKTHYECKH OJHOBPEMEHHO.
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PYKOBOASIWMUNA XOKYMEHT

BOJOPOJHBIA NOKA3ATEJDb M YAEJbHASA
SJEKTPHYECKAA IPOBOAMMOCTD BOJ.
METOJMKA BBHINOJHEHHAA U3MEPEHUR

SJEKTPOMETPHYECKHM METOAOM

Jarta BBegenns 2005-07-01
1 O6aacTs DpAMEeHEeHHS

Hacrosmuit pyxoBoasinui JAOKYMEHT YCTAaHaBIIHBaeT METOIHKH
BBHIIIOJIHEHMA W3MepeHHH (Rajee — METOXNAKa) BOAOPOJHOrO IOKa3areid B
nuanazone ot 4 go 10 ex. pH um yaenpHoU 37eKTpHUYeCKO IPOBOAUMOCTH
B qdana3oHe ot 5 go 10000 MxC/cM B mpo6ax MOBEpXHOCTHBIX BOJ CYIIH H
OYHIIEHHBIX CTOYHBIX BOA 3JIEKTPOMETPHIECKEM METOIOM.

‘2 XapaKkTepHCTHKH HOrpellHOCTH H3MePEeHHN

2.1 Ilpu cobmioileHUH BCEX PEeriaMEHTHPYEMHIX METONHKOH YCNOBMi
NPOBENCHHUS W3MEPeHHH XapakTePHCTHKH MOTPEMHOCTH  pe3ynbTara
H3MEepeHHA ¢ BepoATHOCThIO 0,95 He ROMKHEI IpeBHINATh 3HAYEHHIA,
IpHBeAeHHBIX B Tabnune 1.

2.2 3HaveHHA MOKa3aTeNsd TOYHOCTH METOAKMKH MCIONIB3YIOT NpH:

- 0opOpMIIEHUH pe3yNbTATOB H3MEpPEHHUH, BrlaBaeMbIX 1abopaTopueit;

- OIEHKEe JeATeNbHOCTH Jlaboparopuii Ha KadyeCcTBO NPOBEHCHHA
HU3MEPCHHI;

- OlieHKe BO3MOXHOCTH HCIONb30BaHHA DPE3yJbTATOB H3MEPEHHIH INpH
pealM3auuud  METOAMKH  BBHINOJIHEHMA  HM3MEPEHHH B  KOHKpeTHOH
naGoparopumu.



Pl 52.24.495-2005

Ta6bnuua 1 — J(uama3soH H3MepeHHH, 3HA4YCHHA XapaKTEPHUCTHK
MOTPEMIHOCTH B €€ COCTARAAIONINX

Iokasarens Ilokazarens IToxa3arens
Jmnanazox NOBTOPAEMOCTH | BOCHPOHM3BOAMMOC- | TOYHOCTH (TpaHALIM
H3MEpEHHA (cpennexsanpa- TH (CpeaHeKBa- MOrPELIHOCTH NIPH
THYECKOE IpaTHyeckoe BEPOATHOCTH
OTKJIOHEHHE OTKJIOHEHHE P=0,95)
MOBTOPAEMOCTH) BOCIIPOH3BOIH- *A
o, MOCTH) Og
Boaopoanbiii nokasarenb, eg pH:
ot 4 0 10 BKMOY. 0,02 | 0,05 | 0,1
VaenbHas 3neKTpuuec-Kas MPOBOAHUMOCTD V, MKCM/CM:
Ot 5 no 200 sxmou. 0,02-v 0,05-v 0,10 v
Cs. 200 xo 10000 0,01-v 0,02-v 0.05-v
BKJIIOY.

3 CpeacrBa m3mepennii, BCHOMOraTejbHble YCTPOHCTBA, PeAKTHBbI,
MaTepHaJbl

3.1 Ilpu BHIMONHEHHH H3MEPEHMIl TPHMEHAIOT CIeXyIOMHE CPEeACTBa
H3MEpPEHHUH ¥ BCIIOMOraTenbHble YCTPOUCTBA

3.1.1 HoHoMep-coneMmep CO CTEKJIAHHBIM H BCIIOMOTAaTENbHBIM
3JIEKTPOAAMHU U HATUYHKOM yAENHHOM 3JIeXTPHYECKOH HPOBOAMMOCTH ni0boro
Thana uin pH-MceTp-MHUIMBONBTMETp MO60Oro THHa €O CTEKIAHHEIM M
BCIIOMOTaTeNnbHEIM 3JIeKTPOZAMH C MHOTPEIIHOCTHIO H3MepeHus pH, He
npessimmaiomet + 0,1 ex. pH H KOHJIyKTOMETD 3JIEKTPUYECKOTO
CONMpPOTHBJICHHA ¢ MHHHMANBLHO ONpeacnsieMoi BEIHYHHOH  YHEINbHOM
3INEKTPHUECKOH NPOBOAUMOCTHIO He 6oiiee S MkCM/CM W MOrpeliHOCTRIO He
b6onee +5%

3.1.2 BecH ananmuTHaeckue 2 knacca Toudoctn mo F'OCT 24104-2001.

3.1.3 Bechl Texundyeckde nabopaTopHEIe NI0GOro THIAa 4 KI1acca TOYHOCTH
¢ npenesnom B3semuBanug 200 r no T'OCT 24104-2001.

3.1.4 TepmomeTp c nenoit penenns 0,2 °C.
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3.1.5 Kon6s1 MepHBle He HEXe 2-ro kmacca tounoctd mo FOCT 1770-
74 BMeCTHMOCTBIO: 250 cM> -1

LT,
500 cM® -1 mr.

1000 cM® -1 mr.
3.1.6 ITunerka ¢ oanoi MmeTkoii o IT'OCT 29169-91 BMecTEMOCTHIO:
25cM’ -1 mr.
3.1.7 Ifnnusap MepHsti o FOCT 1770-74 BMecTAMOCTEIO
250 cM> - 1 mr.
3.1.7 Crakanm xumuueckme o FOCT 25336-82 BMecTHMOCTHIO:
50 cm® -6 mr.
500 cM®> -1 mT.
3.1.8 TepmocTtar BOASHOMN c TOYHOCTEIO noagepKaHul
Temneparypsl +0,2°C -1 mT.
3.1.9 Crakanunku ana s3pemusanus (6okcel) mo FOCT 25336-82

! -3 mr.
3.1.10 Konbut kouuyeckas Hau miockomonHas nmo I'OCT 25336-82
BMECTUMOCTBIO HE MEHEee 1,5 ,uM3 -2 wr.

3.1.11 Boponxka na6opartopuas no 'OCT 25336-82 nuamerpom
5-6 cm -1 mr.

3.1.12 IIpoMeiBaJIKa.

3.1.13 Okenkarop no T'OCT 25336-82.

3.1.14 lllka¢ cymunsHeiil 06menabopaTopHElii.

3.1.15 Ilnutka snexTpHYeckas ¢ 3akpuiToi cnupansio no N'OCT 14919-
83.

3.1.16 Cocynsl NONHITHIICHOBEIE 1A XpaHEHHA PAcTBOPOB H Npob BOAEI
BMecTEMOCTEIO 0,5-1,0 zm3 u 50-100 cm>.

JlonyckaeTcs HCNONB30BaHUE APYTHX THIOB CPEACTB H3IMEPECHHMH, HOCYABI
M BCIOMOIaTelbHOro o0OpyAOBaHMA, B TOM 4YHCIe HMIOPTHHIX, ¢
XapaKTepUCTHKaM# HE XYXKe, 9eM Yy NPUBEACHHHIX B 3.1.

3.2 Ilpn BHNONHEHAH HU3MEPEHHI NPHUMEHAIOT CHEAYIOIIHE PEaKTHBH H
MaTEepHAJIEI

3.2.1 Cranpapt-TuTpel  "mua  pH-MeipuH" UIA  NPUrOTOBIECHHA
o6pa3noseix 6ydepHHX pacTBOpos o TY 6-09-2541-72 unu raapodranar
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(6udranar) xanua KOOC-C¢H,~COOH mo TV 6-09-4433-77, u.n.a.; xanui
tdocdoprokuchsiil ogHozamemenusil (auruapodocdar kanua KHzPO4) mo
FOCT 4198-75, wu.m.a.; Hatpmii (GOCHOPHOKHCNEIN OBY3aMEIECHHBIH
(rugpodocdar marpus NaHPO,;) mo I'OCT 11773-76, u.n.a.; HaTpuit
TeTpabopHokdchnit  10-poaumiit (Terpabopar Hatpua) no 'OCT 4199-76,
4.71.2.; 6POMHE HATPHA, U.

3.2.2 Kanwmit xnopucthiit (xmopua kanus) no FOCT 4234-77, x.4.

3.2.3 Aneron no 'OCT 2603-79, y.n.a.

3.2.4 Coapt >THi0BH#A pexTudukosanusii no 'OCT 18300-87.

3.2.5 Boaa gncrmnnposannas no FOCT 6709-72.

3.2.6 Boaa GMAMCTRANTHpOBAHHAN.

3.2.7 ®unpTpoBanbHas Hymara.

JomyckaeTca HCHONb30BaHHE pPEaKTHBOB, H3TOTOBICHHBIX IO APYroi
HOPMATHBHO-TEXHHYECKOH HOKYMEHTAUHH, B TOM YHCAE MMIOPTHBIX, C
KBanupHKalHeH He HHXe yKa3aHHO#M B 3.2.

4 MeToa u3mepenuii

ITpn usMepennu pH BOARI 3)eXTPOMETPHYECKEM METONOM HCHONB3YeTCs
CHCTEMA, COCTOANAN W3 CTEKIAHHOrO 3JIEKTPOJa, MNOTEHUHAT KOTOpOro
3aBHCHT OT KOHIEHTpanuh (aKTHBHOCTM) HMOHOB BOJIOPOAA, "
BCIIOMOTATEIbHOrO 3JEKTPOAa. DJIEKTPOJAHAS CHCTEMa NpH IOrpyXEeHHH B
npoby BOALI pa3sBHBaeT 3.4.C., JIHHEHHO 3aBHCALLYIO OT aKTHBHOCTH HOHOB
BOZIOpOAA.

H3mepeHue ynenbHOM 3JIeKTPHYECKOH NPOBOAMMOCTH OCHOBAaHO Ha
M3MEPEHHH JJEKTPHYECKOrOo COIPOTHBACHHMA pPacTBOpa, HaXOAAMIErocs
MEXAY JABYMA NONaTHHOBBIMH (IUIaTHHUPOBAaHHLIMH) JJIEKTPOAAMH C
HOBEPXHOCTHIO 1 oM?, paccToAHHE MEXAY KOTOPEIMH paBHO 1 cM.

Ilpu wu3MeHenmH TeMmeparypst Ha 1 °C  BeaWydHa yAenbHOM
SJIEKTPHICCKOH NPOBOAMMOCTH H3MeHseTca (BO3pacTaeT ¢ pPOCTOM
TeMnepaTypsi) npaMepHo Ha 2 %. IlosToMy JA HCKIIOYEHHA NaHHOH
[OrpelHOCTH H3MepeHHe HMPOBOAAT B TEPMOCTATHPYCMOH mpode HiIH ¢
HCIIONB30BAHHEM aBTOMATHYECKOTO TEPMOKOMIIEHCaTOpa. B mNpOTHBHOM
cllydae B pe3yJbTaThl BHOCAT COOTBETCTBYIOIME O PaBKH.
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S TpeGoBaHHR (e300ACHAOCTH, OXPAHAI OKpYXaomeil cpeast

5.1 Tipu BmmonseHud H3mepenuidi pH u yaenpHOM 3NEKTPHYECKOH
OpPOBOAMMOCTH B HNpoGax MNPUPOAHBIX H OYHUIEHHBX CTOYHBIX BOJA

cobnionaiot Tpe6oBanns 6e3omacHOCTH, yCTaHOBIIEHHBIE B
TOCYJAPCTBEHHEIX CTAaHAAPTAX ¥  COOTBETCTBYIOMIMX  HOPMAaTHBHBIX
IOKYMEHTax.

52 Ilo cremeHH BoO3xeHCTBMA Ha OpPraHM3M BpeJHbIC  BEHIECTBA,
HCIONB3yeMble NPH BHIIOIHEHMHH H3MEPEHMM, OTHOCATCA K 3, 4 Kaaccam
onacHoctd no F'OCT 12.1.007-76.

5.3 Comepxanue HCHONB3YEeMEIX BPENHEIX BEIECTB B BO3Ayxe paboueit
30HH He JO/UKHO MpPEeBHINATE YCTAaHOBJICHHEIX INPEJebHO AONYCTHMBIX
KoHIeHTpauuit B coorBercTsuu ¢ FOCT 12.1.005-88.

5.4 Ocob6erx TpeOoBaHHH MO 3KOJOTHYECKOH O$E30MaCHOCTH He
npensABNAeTCS.

6 TpeGoBaHHA K KBAJHPHKANAH ONEPATOPOB

K BhImONHEHHIO H3MepeHMii u o6pabGoTke HX PE3YALTATOB AOMYCKAIOTCS
JAUa CO CpeNHMM npodecCHOHANBHBIM o6pazoBanneM wmiad Oe3
npogeccuoHanbHOro o6pasoBanus, HO o cTaxeM pa6oTsl B 1abopaTopuH He
MeHee 6 Mec., OCBOMBIIIME METOIMKY.

7 YcaoBHS BhINOJHEHHS H3IMepPeHH

7.1 Tlpm BHIOONHEHHH H3MepeHUHl B nabopaTopud HOMKHBI OHITBH
co0JIOREHH! CIeAYIOIHE YCIOBHS:

- TeMoepaTypa Bo3ayxa (22+5) °C ;

- atMmocdepHoe nasnenwne or 84,0 no106,7 xI1a (or 630 o 800 MM pr. cT);

- BIQXHOCTH BO3yXa He 6onee 80 % npu 25 °C;

- HanpsbkeHHe B ceTH (220+10) B;

- 4aCTOTa NepeMeHHoro Toka (50+1) 'u.
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8 Ot6op n xpanenne npo6

O160p npo6 npoussonar B coorsercteuu ¢ 'OCT 17.1.5.05-85 n T'OCT
P 51592-2000. O6opynoBanue mns or6opa mpo6 AOMKHO COOTBETCTBOBATH
IoCT 17.1.5.04-81 u TOCT P 51592-2000. dna usmepenna pH mpo6y
BOJIBI M3 NpobGoor6opHOro ycrpoiicTBa oréupaloT mocne orbopa mpo6 Wi
onpejeNieHHs PACTBOPEHHOTO KHCIOpoAa H cepoBoaopona. Ecin usmepenne
pH Hens3s MpOBECTH HEMENIEHHO, Npoly BOAN CHPOHOM NepeNHsalOT B
MONAITUIIEHOBBINH COCYZl BMEeCTHMOCTRIO 50-100 CM3, 3aMoJIHAA €ro 10 Kpaes,
W TepMETHYRO 3aKphiBalOT. Omnpenenenne pH HOMKHO GHITH BHIONHEHO
He mo3gHee 2 4 mocyxe orbopa npobui. IIpo6el, oroGpaHubie B 3UMHHE
CPHOA, HAa MANO3arpA3HEHHBIX yJacTKaX BOJHBIX OOGBEKTOB, AONMYCKAETCHA
XPAHATE B TCYCHHE CYTOK B XOIOAHOM MeECTE. l'lepen TEM, KaK OTKpPBIBATh
npobky ¢nakona ais m3mepenns pH cienyer NOBeCTH TeMnepaTtypy npoOsl
IO TOTO 3HAYEHUA, KOTOPOE OHA HMENIA B MOMEHT 0TGopa.

IIpo6y Bomel ANA M3MepeHHA YNCIbHOM INMEKTPHICCKON NPOBOAHMOCTH
OTGHpPaAlOT aHANOTMYHEIM oOpasoM. Cpok XpaHeHMs NpoGH 10 aHAIH3a HE
JOJKEeH NpEeBHIIATh 24 4.

9 IloAroTOBKA K BRINOJIHEHHIO H3MepeRHH

9.1 IlpuroroBieHHe paCTBOPOB H peaKTHBOB MU rpaayupoBkH pH-meTpa

9.1.1 iucTunnupoBaHHas Boja, ceoboxnas or CO;
1,5 am> AMCTHJUTHPOBaHHOM BOABl KHHATAT 20 MHH, OBICTPO OXNaXXAa0T
M 3aKpHIBAaIOT KOJNOY npobkoii. icmone3yior B N€Hb IPUTOTOBICHHS.
9.1.2 HachlmeHHBI# pacTBOp XJIOpHAA Kajius
60 r xjopupaa kKanua pacTBopsioT B 200 em’ JAHCTHJIINUPOBAHHOM BOJBI
npu 50-60 °C 1 oxNaKKAIOT PAcTBOP A0 KOMHATHOM TeMuepaTypsl.
Hcoons3yloT UIs 3amONHEHHA BCIIOMOTraTelILHOTO (XJopcepeGpsHHOro)
3/IeKTpoAa.
9.1.3 O6pasnoBsie 6ydepHrle paCTBOPH H3 CTAHAAPT-THTPOB
O6pasuossie 6ydepHile pacTBOpH, HMelowHe 3nauenus pH 3,56; 4,01,
6,86; 9,18 npu Temneparype 25 °C roToBAT B COOTBETCTBHH C HHCTpYKIHEH
110 MPHUMEHEHHIO CTaHAAPT-TUTPOB.
ITpu oTCYyTCTBHH CTaHAAPT-THTPOB GydepHBIe paCTBOPHI FOTOBAT B
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cooTBercTBHH € 9.1.4-9.1.6.

9.1.4 Bydepusiii pactsop ¢ pH 4,01

5,1055 r npeaBapuTensHo BeicymenHoro npn 110 °C 10 mocTrosHHOH
MaccH ruapodramata KajJHA KOJHYECTBEHHO NEPEHOCAT B MEPHYIO KOJIGy
BMecTHMOCTEIO 500 oM, pacTBOPAIOT H JOBOAAT 0O6BEM IO METKH
ARCTWLIHPOBaHHo# BoxoM. IIpu 25 °C stor pacTBop umeer pH 4,01.

9.1.5 BydepHsiit pacteop ¢ pH 6,86

0,6805 r nmuragpodocpara xammas u 0,710 r ruapodocdara Harpms,
IpeaBapUTEeNbHO BBICYHIEHHBIX MO IOCTOAHHOH Maccel mpu 110 °C,
KONHYECTBEHHO MEPEHOCAT B MepHYWo konby BMectuMocthio 500 oM,
pacTBOpsiioT B cBoGoxHoii or CO, awctwiumposansHo# Boxe (9.1.1) u
JOBOMAT o6beM J0 MeTKH TO# xe Boao#. IIpu 25 °C 3TOoT pacTBOp MMeeT
pH 6,86.

9.1.6 Bydepusiit pacteop ¢ pH 9,18

1,907 r TerpaGopara HaTpm#A, [peIBapHTENBHO BBHIACP)KAHHOTO B
TeYeHHEe HECKOJBKHX CYTOK B OJKCHKarope Hajx OpoMHIoM HaTpui,
KONAYECTBEHHO TIEPEHOCAT B MEPHYIO KoI0y BMECTHMOCThIO 500 CM3,
pacTBopaioT B cBoGogHOH oT CO; AMCTHITAPOBAHHONW BOAE H AOBOMAT
o6beM 0 MeTKH Toit ke Bopoii. Ilpu 25 °C stot pactBop umeer pH 9,18.

Bce OyjepHrle pacTBOpH XpaHAT B TepPMETHYHO  3aKpPhITHIX
TIOJIMSTHIICHOBEIX COCYIax B XONOAHIbHUKe He Gonee 3 mec.

9.2 IlIpuroTroBneHHE pacTBOPOB M peakTHBOB IJIA TIPaxyHpPOBKH
KOHIYKTOMETpa

9.2.1 I'panynpoBouHBlii pacTBOp Xnopuaa Kamus, 0,1 Monb/aM°

3,7280 r xuopuma Kanuf, NpeABapHTENbHO BEICYMIEHHOTO JO
NMOCTOSHHOU Maccel npu 105 °C, KOIUYECTBEHHO NEPEHOCAT B MEPHYIO
Kkonby BMecTHMOCThIO SO0 CM3, PacTBOPAIOT M JOBOAAT 00BEM pacTBOpa JO
METKH CBEXEIIPUTOTOBIeHEHON GHaHCTAILINPOBAHHON BONOH.

9.2.2 'paxynpoBOYHHI pacTBOp XJIOpHJ2 Kauus, 0,01 Mons/am’

Otbuparor 25 cM~ pacTBOpa XJOpHAA KalHid ¢ KOHUeHTpanme# 0,1
MonblnM3, MEPEHOCAT B MEPHYIO K016y BMeCTHMOCTRIO 250 cM’ JAOBOJAT
o6beM pPacTBOpPAa OO METKH CBEXENPUTOTOBICHHOM GHAMCTHIIMPOBaHHOM
BoJoi.

I'panynpoBodHEI# PacTBOpP XJIOPHAA KaIHA C MOJNIAPHOH KOHLEHTpanuei

7
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0,1 Monb/mM> XpaHAT B MIOTHO 3aKPEITOM NONHITHICHOBOM COCy/e He Gonee
6 Mmec; pacTBOp ¢ MONAPHOH KoHueHTpaumei 0,01 Mons/mM> - He Gonee 3
Mec.

VaenbHble 371eKTPHIECKAE MPOBOAHMOCTH TPAnYMPOBOUHBIX PacTBOPOB
XJIOpHAa Kanus ¢ koHuenrtpamueit 0,1 wm 0,01 mons/am’ npu (25+5) °C
cocTaBnAioT cooTBercTBeHHO 12890 n 1412 MxCm/cm.

9.3 Hoaroroska npHGOPOB, H3MEPHTEJIBHOTO H  BCIOMOTaTEILHOTO
INEKTPOJOB M Aueiiku kK paboTte, rpanydpoBKa

IMoaroroBky pH-MeTpa (HOHOMepa), HM3MEPHTEIBHOTO CTEKISHHOIO M
BCIIOMOTATENBHOTO 3JIEKTPOAOB, KOHAYKTOMETpPA, A4YeHKkH (maTduka) K
paboTe H HX rpaJyHpOBKY OCYNIECTBJSIOT B COOTBETCTBHHU C MHCTPYKIHEH
10 3KCIUTyaTalli| MPHOOPOB M MacnopTaMu Ha 3EKTPOABL.

Hna H3MepeHHA YAenbHOH 3JIEKTPAIECKOH OPOBOJAHMOCTH
TIOBEPXHOCTHBIX BOJ CymH B OONBIIMHCTBE ClyyaeB INPHTONHHB A4YeiKkH,
KOHCTAaHTBl KOTOpPBIX Haxonarci B mpegenax 0,8 - 1,5. Jlnax m3meperna
YAENbHOW  INMEeKTPHYECKOA MPOBOAUMOCTE BON C OYEHb HH3KOM
MUHepanu3anueil cieayeT UCIONbL30BaTh AYeHKkH ¢ KOHcTaHTOH or 0,1 mo
0,5 , ¢ BRICOKOI MEHEpanu3anueii - no 10.

10 BpinoaneHne H3mMepeHni
10.1 Msmepenne pH

OnexkTpoAsl TINATENBHO ONOJIACKHBAIOT JAMCTHIUIHPOBAaHHOM BOJOi,
yAaNA0T OCTATKH BOABI NPOMOKas MX QUIsTPOBaNLHOH Oymaroii, omyckaoT
B aHanu3upyemyio npoby, u depez 1-3 MHH (IIOCHEe YCTaHOBNEHHUA
DOCTOAHHOTO 3HAYeHHA) 3aMUCHIBAIOT MOKa3aHua mpubopa. IloBropsior
u3Mmepenus yepes | muH. 3a BenmuumHy pH NpHHHMAIOT CpEeHIOIO BENUYHHY
U3 ABYX H3MEpeHHii, OTIHyalomuxca He Gonee, uem Ha 0,05 en. pH.

Ecnm pH- Merp He cHabXeH TepMOKOMIIEHCATOPOM, OXHOBPEMEHHO
clenyeT H3MepHTh TeMnepaTtypy npo6st Boakl. IIpn BEIIONHEHNY H3MepeHU
NpH TeMmeparype, oTidualoueiica ot 25 °C Gonee ueM Ha +5 °C, cmenyer
NPOBOAUTE DPYYHYI0O KOMIIEHCALMIO  TEMIIEpaTyphl B COOTBETCTBHHM C
AHCTPYKUHEH 110 IKCIUTyaTanud npubopa.

8
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10.2 U3mepeHHe yaenpHON 3JIEKTPHYECKO# NPOBOAMMOCTH

H3MepurenbHYyI0 fdeiiky (HaTYMK) ONONACKHBAIOT AMCTHIUIMPOBAHHOMN
BOJOH, 3aTeM [ABaXAL AaHAIM3HPYEMOH mNpo6oi BOAB! M BBEIIONHAIOT
H3MEPEHHE YHAeNbHOH 3JIEKTPHYECKOH NPOBOAMMOCTH B COOTBETCTBUH C
HHCTPYKIHEH MO 3KCIHIIyaTallud HCIONIbL3yeMOro KOHAYKTOMeTpa M S4eHKH.
Ecnn B mnpubope HeT TepMOKOMIIEHCATOpa, A4edKy ¢ npo6od BOH!
BelAepxkuBaloT 10 MmE B TepMoctrare npH 25 °C HIH H3MEPAIOT
NeHCTBATENBHYIO TEMNlepaTypy NpoGni 4 BROAAT TEMIIEPAaTYPHYIO MOMPABKY
B pe3ylNbTaT H3MEpPEHHMA YAEJIbHOH 3jieKTpHuecKolf mnpoBoauMocTH. J{ns
Kaxxo# mpo6sl IPOBONAT HE MEHEe ABYX NapaleNbHBX H3IMEPEHUIA.

Ilpn m\3MepeHHH YAEABHOH JJIEKTPHYECKOH MPOBOAHMOCTH BOJ,
3arpsA3HEHHBIX CKJIOHHBIMH K aiAcopOLHM OpraHHYecKMMH COCAUHEHUAMH
(XHpH, Macla, CHHTETHYCCKHE NOBEPXHOCTHO-aKTHBHHIE BEUleCTBA H T.0.),
mocjie KaKAOro H3MEDCHHA JJIEKTPOAN JOMKHH OBTE NPOMBITH
OpraHMYecKMM DpacTBOpHTeNeM (aUeTOHOM, XJIOpodOPMOM, CIIHPTOM) H
AHUCTAINAPOBAHHOMR BOJAOM.

Ecnu npoBondT H3MepeHHe YAENBHOW 3JIEeKTPHUECKOd NpOBOXHMOCTH
OKpallIEeHHBIX BOJA, COACPXAMHUX 3HAYWTENbHHIE KONMYECTBA TYMYCOBHIX
BEIIECTB, UeNeco00pa3sHO HCIONB30BaTh TIJIaAKKe I[UIATHHOBHIE (2 He
NIAaTHHHPOBAaHHEIE) 3MEKTPOILL.

11 Briunciaenne H opopMileHHe pe3yibTATOB H3IMepeHH H

11.1 3a  BenuydHy pH npuUHHMAIOT IOKa3aHUA, CUMTHIBAEMBIE C
HHAUKaTopa npubopa.

11.2 Ecn¥ wu3MepeHHE YACObHOHW DJIEKTPHYECKOH NPOBOAUMOCTH
npoBeAeHo npu teMneparype (25+0,1) °C, ee BenmuuuHy v, MKCM/cM,
CYHUTHIBAIOT ¢ HHAHMKaTopa mpubopa. Ecnu B npubope HeT TeMmepaTypHOHi
KOMITeHCamH4 MJIM HET BO3MOXHOCTH TEPMOCTATHPOBaTh 1poby, BEIUYHHY
YAENBHOM 3JeKTPUYECKOH NPOBOARMMOCTH PACCUMTHIBAIOT HO opmyiie

V=V!.f, (1)

rAe V¢— BelIHYHHA YAEIBHOH 31eKTPHUUYECKON MPOBOJUMOCTH NPH
TeMneparype uaMepenms, MKCM/cMm;
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f - rtemneparypHas monpaska (I[Ipunoxenne A).

Ecnu npuGop rpagyupoBad B APYrHMX eIHHMUAX, pe3yNbTaT H3MEPEeHHs
HeoOXOXHMO MmepeBecTH B MHKPOCHMEHC Ha CaHTHMETP.

11.3 Pesynsrarel usMepeHuil pH B noxymeHnTax, mpeaycMaTpHBaIOMHAX
HX HCTIONB30BAaHUE, IPEACTABIAIOT B BHE:

pH A, (P =0,95), )

rae pH - cpeanee apudmeTHYECKOE 3HAYEHHE JBYX Pe3yIhTATOB,
Pa3’HOCTH MeXAY KOTOPHIMM HE HPEBHIHMIAET Mpenena
nosropsaemoctd r (0,06 ex. pH).

11.4 Pe3ynrTaTsl H3MepeHHN yACILHON 3JICKTpHYECKON NPOBOAMMOCTH V
B JOKYMEHTax, HIpeIyCMaTPHBAIOMHX HX HCMOJB30BaHHE, HPEICTABNAIOT B
BUAC:

v £ A, MxCM/cm, (P =0,95), 3)

rAe: V - cpefHee apudMeTndeckoe 3HaAYEHHE JBYX pe3yNbTaToB,
Pa3HOCTh ME€XAY KOTOPHIMH He NpeBbIMAET Npenesia
noBTOpAeMOcTH T (2,77 oy);
+ A - rpaHHOBI NOrpeIHOCTH M3MepeHUi (Tabnuua 1).

IIpu 3TOM ykaspiBalOT ACHCTBUTENBHYIO TEMIEPATYpPy H3MEPEHHA, €CH

[IpOBOAMJIACH aBTOMATHYECKaA HIIH MAaTEMaTHYeCKaa KOPPEKIHA pe3ynbTara.

YucneHHble 3HaYeHHA pe3y/abTaTa H3MEPEHHA NO/DKHBI OKaHIHBATHCA
uHpOii TOro xe paspaaa, 4TO M 3HaYEHHA XapaKTEPUCTHKH NOTPEIMHOCTH.

12 Koutpoas xadecTBa pe3yJbTaToB RA3MePCHHH NPH peaiH3alHH
MEeTOARKH B naGoparopuu

12.1 KoHTpons ka4decTBa pe3yNLTATOB H3MEPEHHH IpH peaan3aluy
METOAMKH B 7abOpaTOpHH NpeycMaTpHBACT:
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- onepa'msnmﬁ KOHTPOJIb HCIOJHHUTENEM NpoLEAYypPhl BBIIOIHCHHA
nauepeunﬁ (Ha OCHOBE OLCHKH MOBTOPACMOCTH NPH pCalH3alHH OTACABHO
B3ATOH KOHTPOJIBHOM NpoueaypH);

- KOHTPOIb CTAGMNBHOCTH Pe3yNbTATOB U3MEpeHHil (Ha OCHOBE KOHTPOIIA
CcTa0HMIBHOCTH CpeaHEKBAApPATHYECKOIr0O OTKIIOHECHHA HOBTOpXeMOCTH).

12.2 KOHTpPONb NOBTOPAEMOCTH OCYHIECTBIAETCA MIA KaKIOTO U3
pe3yNBTaTOB  NapaieNbHBIX H3Mepenuii. CpaBHuBAIOT abGcomoTHOE
pPACXOKIOCHHE MEXKIY ABYMSA Ppe3yNbTaTaMH H3MEPEHHH I, C TNpeAcioM
MOBTOPAEMOCTH I PaBHBIM 2,77°C; .

12.3 KaugecTtBo KOHTPOJBHOMK TPOUERYpPHI NPH3HAIOT
YAOBJETBOPHTENBLHBIM, €C/IH BHINOJNHACTCA YCIOBHE
<r. 4

12.4 TIpn HeBHNOJHEHAN YCAOBUA (4) NpONEAYPY KOHTPOJIA NOBTOPSIOT C
HMCIONBb30BaHMEM BTOpOH  KOHTponbHO# mpob6ei. IIpn  moBTOpHOM
HEBLIMONHEHAY ycnopus (4) BBIACHAIOT HDPHYMHB, DpHBOAZMME K
HEYNOBJIETBOPUTENLHAIM PE3YIbETaTaM U YCTPaHAIOT MX.

12.5 Ilepuomu9HOCTE ONEPATHBHOTO KOHTPOAR H NPOMEAYPH KOHTPOIA

CcTaOUIBHOCTH pPE3YJBTATOB BHINMOMHCHHA HM3MEPEHHH PEINIAMEHTHPYIOT B
PykxoBoacTBe no kauecTry nabopaTopns.

11
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EKTPHIECKOMH NPOBOAAMOCTH

Ipuaoxenne A
(cmpasounoe)
Temneparypuas nonpasxa f pe3yJbTAaTa H3IMEPeHHS yAeJabHOMH

Temnepatypa, Hecsateie noan "C
) 00 [ 01 [ 02 o3 ] o4 [05][06]07]08]09
1,918 | 1,912 | 1,906 | 1,899 | 1,893 | 1,887 | 1,881 | 1,875 | 1,869 | 1,863
1,857 | 1,851 | 1,845 | 1,840 | 1,834 | 1,828 | 1,822 | 1,817 | 1,811 | 1,805
1,800 | 1,794 | 1,788 | 1,783 | 1,777 | 1,772 | 1,766 | 1,761 | 1,756 | 1,750
1,745 | 1,746 | 1,734 | 1,729 [ 1,724 | 1,719 | 1,713 | 1,708 | 1,703 | 1,698
1,693 | 1,688 | 1,683 | 1,678 | 1,673 | 1,666 | 1,663 | 1,658 | 1,653 | 1,648
1,643 | 1,638 | 1,634 | 1,629 | 1,624 | 1,619 | 1,615 | 1,610 | 1,605 | 1,601
1,596 | 1,590 1,587 {1,582 | 1,578 { 1,573 | 1,569 | 1.564 | 1,560 [ 1.555
1,551 | 1,547 | 1,542 {1,538 | 1,534 | 1,529 | 1525 | 1,521 | 1,516 | 1,512
1,508 { 1,504 { 1,500 { 1,496 | 1,491 | 1,487 | 1,483 [ 1479 [ 1475 [ 1471
1,467 | 1,463 [ 1,459 | 1,455 | 1,451 | 1,447 | 1,443 | 1,439 [ 1,436 | 1,432
1,428 | 1,424 | 1,420 | 1,416 | 1,413 | 1,409 | 1,405 | 1,401 | 1,398 | 1,394
f 1,390 | 1,387 | 1,383 | 1,379 | 1,376 | 1,372 | 1,369 | 1,365 | 1,362 | 1,358
— 12 1,354 | 1,351 ( 1,347 | 1,344 | 1,341 | 1,337 ( 1,334 | 1,330 | 1,327 ] 1,323
13 1,320 | 1,317 | 1,313 | 1,310 | 1,307 | 1,303 | 1,300 { 1,297 | 1,294 | 1,290
14 1,287 | 1,284 | 1,281 | 1,278 | 1,274 | 1,271 | 1,268 ] 1,265 | 1,262 | 1,259
15 1,256 | 1,253 | 1,249 | 1246 | 1,243 | 1,240 { 1,237 | 1,234 [ 1,231 | 1,228
16 1,225 ] 1,222 [ 1,219 1 1,216 | 1,214 ] 1,211 | 1,208 | 1,205 ! 1,202 | 1,199
17 1,196 | 1,193 11,191 [ 1,188 | 1,185 | 1,182 | 1,179 { 1,177 [ 1,174 | 1,171
18 1,168 | 1,166 | 1,163 | 1,160 | 1,157 | 1,155 | 1,152 [ 1,149 | 1,147 | 1,144
T 19 1,141 | 1,139 | 1,136 | 1,134 [ 1,131 | 1,128 | 1,126 | 1,123 | 1,121 | §,118
20 1,116 | 1,113 | 1,111 { 1,108 | 1,105 | 1,103 | 1,101 | 1,098 | 1,096 | 1,093
T 7 1,001 | 1,088 { 1,086 | 1,083 | 1,081 | 1,079 | 1,076 | 1,074 | 1,071 | 1,069
22 1,067 | 1,064 | 1,062 | 1,060 | 1,057 | 1,055 | 1,053 | 1,051 | 1,048 | 1,046
23 | 1,044 | 1,041 [ 1,039 | 1,037 [ 1,035 [ 1,032 | 1,030 | 1,028 | 1,026 | 1,024
24 1,021 [ 1,019 {1,007 | 1,015 | 1,013 | 1,011 | 1,008 { 1,006 | 1,004 | 1,002
25 1,000 | 0,998 | 0,996 | 0,994 | 0,992 | 6,990 | 0,987 | 0,985 | 0,983 | 0,981
26 0,979 | 0,977 { 0,975 | 0,973 { 0,971 | 0,969 | 0,967 | 0,965 | 0,963 | 0,961 |
27 0,959 | 0,957 [ 0,955 | 0,953 | 0,952 | 0,950 | 0,948 | 0,946 | 0,944 | 0,942
28 0,940 | 0,938 [ 0,936 | 0,934 | 0,933 | 0,931 [ 0,929 | 0,927 | 0,925 [ 0,923
29 0,921 | 0,920 | 0,918 | 0,916 | 0,914 | 0,912 | 0,911 | 0,909 | 0,907 | 0,905
30 0,903 | 0,902 | 0,900 | 0,898 | 0,896 | 0,895 | 0,893 | 0,891 | 0,889 | 0,888
N 0,886 | 0,884 | 0,883 | 0,881 | 0,879 | 0,877 | 0,876 | 0,874 | 0,872 | 0,871
32 0,869 | 0,867 | 0,865 | 0,864 | 0,863 | 0,861 | 0,859 | 0,858 | 0,856 | 0,854
33 0,853 | 0,851 | 0,850 | 0,848 | 0,846 | 0,845 | 0,843 | 0,842 | 0,840 | 0,839
34 0,837 | 0,835 | 0,834 | 0,832 | 0,831 | 0,829 | 0,828 | 0,826 [ 0,825 | 0,823 |
35 0,822 | 0,820 | 0,819 | 0,817 { 0,816 [ 0,814 { 0,813 | 0,811 | 0,810 | 0,806
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CBHAETEJBCTBO N 150.24-2004
06 aTTecTalii¥ METOAHKH BBINIONIHEHHS H3MEPCHHI

METOJIUKA BbINIOJIHEHUSI U3MEPEHWN godopodnozo noxazamens u

VOENLHOU INEKMPUHECKOHU NPOBOOUMOCHIU 800
paspaborannas I'Y « udpoxumuyeckus uncmumymy (I'Y I'XH)
H pernaMeHTHpoBaHHas PN 52 24.495-2005
arrecroBana B coorBeTcTBHH ¢ T'OCT P 8.563-96 ¢ namenenuamu 2002 r.

ATTeCTalMA OCYINECTBIIEHA IO PE3YJILTATAM IKCHEPUMEHMATLHLIX UCCNRe008aHUl

B pesynrrare arrectauui MBH ycrasoBnero:

MBH cooTBETCTBYeT HpenbABIAEMBIM K HEH METPOJIOrHYecKMM TPeOOBaHMAM W
obnagacT CAEAYIOMAME OCHOBHEIMU METPONOTHUYECKAMH XapaKrepHCTHKAMH:

1 J[iuanaszoH u3MepeHmi, 3HAYEHHS XAPaKTCPHCTHK HNOIPENIHOCTH M ee
cocraparomnx  (P=0,95)

Hoxa3atens Iloxasatens IToxasarens
Juanason TOBTOPHEMOCTH | BOCKPOHM3BOJMMOCTHE | TOYHOCTH (rpaBumL
H3MepeHUs (cpennexBanpa- | (CpeaHEKBaipaTH4e- | MOTPEIIHOCTH IPH
THYECKOE CKOe OTKIOHeHRE | BepoaTHOCTH P=0,95)
OTKJIONCHNE BOCIIPOXH3BOAAMOCTH) +A
MOBTOPAEMOCTH) OR
0l"
pH, ea pH
ot 4 po 10 Bxmioy. 0,02 0,05 0,1

Vaenbnas 3siekTpUueckas NPOBOAUMOCTE V, MKCM/cM
Ot 5 go 200 BrIIOY. 0,02-v 0,05-v 0,10-v
Cs. 200 go 10000 0,01-v 0,02-v 0,05-v
BKJIIOY.



http://www.mosexp.ru

2. Jlnana3oH H3MepeHui, 3HA4YEeHHs NpeaeloB BOCIPOH3BORAUMOCTH
TIpH OBepHTENbHOHA BepoATHoCcTH P=0,95

Jnanazon [Ipenen noBTOPAEMOCTH Ilpenen BOCHIPOH3IBOAUMOCTH
H3MEPEHAA (RNK NBYX pe3yabTaToB (3Ha9eHHAE AOMYCKaeMoro
napanreabHEIX PacXOXIACHHA MEXAY ABYMA
onpeaencHHI) pe3ynbTaTaMH H3MEPCHHI,
r NONYYEHBHMH B PasHHX
naboparopHasX, MPH BEPOATHOCTH
P=0,95) R

Bopopoxuktii mokasarens, en pH:
oT 4 no 10 BoY.. 0,06 0,14

VY nenbHas 3NeKTpHYecKas IPOBOAHMOCTS v, MKCM/cM:

Ot 5 no 200 BxmoY. 0,06- v 0,14-v
Cs. 200 go 10000 0,03-v 0,06-v
BKJIIOY.

3 Ilpu peanusaluu METONMKH B 1a6OpaTopuH o6ecneynBaoT:

- OMEPaTHBHEIA KOHTPOIL HCIIQIHHTENEM OpPOLEAYpE! BRIIOMHEHNA H3MEPEHHH (Ha
OCHOBE OUEHKH [MOBTOPJEMOCTH NPH pPEa3alHH OTHENbHO B3ATOH KOHTPONBHON
MPOLEAYPHI);

- KOHTpONb CTAaOWIBHOCTH Ppe3y/JbTaTOB M3MCPCHMiE (HAd OCHOBE KOHTPOIA
CTaGWIBHOCTH CPEeNHEKBAAPATAYECKOIO OTKIIOHEHHS NNOBTOPACMOCTH).

AJITOPHTM OTIEPATHBHOTO KOHTPOJIA HMCHOJHUTENEM UPOUEAYPH! BBHINOIHEHHA
H3MepeHnuit npusencH B P11 52.24.495-2005.

ITepHoaU4HOCTE ONEPATHBHOTO KOHTPONA M MPOHEXYPHI KOHTPONA CTabMIIBHOCTH
pe3yLETaTOB BHINOIHCHMA M3MEpEHUN PerfaMeHTHPYIOT B PyKOBOACTBE MO KaueCTBY

naboparopumu.

Jara Bbigauu cBuaeTenscTea 30 nekabps 2004 r.

A.A. Hazaposa
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