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YK 628.034:543.257.3

METOJHKA BbITIOJIHEHWSI 3MEPEHHHA
COJIEPXAHMST HATPHUSI B TEXHOJIOTMYECKUX
BOJAX T3C NMOTEHLIMOMETPUYECKVM METOJIOM
C ITOMOILBIO JJAFOPATOPHbIX MOHOMEPOB

P 34.37.528-94

Cpox Oelicmsus ycmanoenen
c01.01.94¢.
oo 01.01.99 2.

1. HABHAMEHHE H OBJIACTb IPUMEHEHU A

1.1. Meroauka ycTaHABNWBAET NOPAAOK ONpeaeneHUs COACPKAHHA HATPHA B
rexHonornyeckux soaax TOC (nanee ro Tekcry — B 8oaax), Tpe6oOBaHUT kK METOAY M
CpeACTBAM H3IMEPEHHUH, AJITOPHUTMBl TMOATOTORKHM, TIPOBENACHUA WIMEPEHMU W
06paboTky peaynbTaTOB ONPEASICHHHS.

1.2 Meroanka ofecrieunBaer noOAyvyeHHE OOCTOBEPHBIX XapaAKTEPHUCTHK
MOrpeIIHOCTY OTPEACHCHUA COACPKAHUA HATPUA TIPU TIPUHATON JOBEPHUTENIBHON
BEPOSTHOCTH U CITOCOOB! HX BhIPDAKEHHMA,

1.3, Pe3ynbTarsl ONPEAENCHHA COACPXAHHUS HATPUA HCNonb3ytorcs  [ins
KOHTPOJIA 38 KAYeCTBOM TEXHOJIOFHYECKMX BOJ TEMJIOBBIX JIEXTPOCTAHLMH, KOTOpOE
pernameHtupyercs  "IlpaBuiaMH  TEXHHUECKON JSKCNAyaTauMud  dNEKTPHUUECCKUX
cranuu# v cereit” (M: Dueproaromnsgar, 1989).

2. CPEJACTBA U3SMEPEHMH, BCTIOMOI'ATEJIbHBIE YCTPOMCTBA,

NMOCYJA, PEAKTHUBbBI U PACTBOPBEI]
2.1. Honomep naboparopnsié H-130
JiMana3zoH WIMeEpennii B peKUME N3MEPEHHUM MeKTpoasMKyeh cuibl (JJIC) ot
Munyc 2000 no rumoc 2000 MB.
[penennr qonycrumpix 3qa4ennit 0CHOBHOMN abcomoTHOM NOrpelmHoCTy

1 npu |x] <1000
0,001x npu 1000 [x| < 2000

[J1€ X - 3HA4YCHUE M3MEPAEMON BENTUYHHBI, MB.

B03MOXHO UCnONb30BaHUE ApYIoro npudopa, MeTpOJIOrH4ecKHe XapaKTepucTHKu
KOTOPOTO HE XYIKE, YeM Y YKa3aHHOTO KOHOMEDA. |

2.2. Becsl naboparopusie ananutnydeckune BJIP-200.

Ilnanalon naMepenus 0+200r.

Knacc rounocty 2. L1eHa penenns 1 or.

2.3. Tepmomerp, naboparopusitt TJI-2. Ilena neaennn 1°C.

2.4. Harpuifi-cenextnnnnlii anexkrpoa 3C-10-07 (TY-25-0519.072-86). OnexTpon
npeaHasHa4eH g U3MEPEHHUA aKTHBHON KOHLICHTPALMH

HOHOB Harpus B BOJHBIX pacTsopax. [loreHuman anekrpoaa B pacTBope
XAOPUCTOrO HATPUs ¢ MaccoBoil moneit uarpus 0,1 mons/aM> pu Temneparype 25°C
OTHOCHTENBHO XJ0p cepebpauo ro snexrpona paseH (90+20) MB.

IlpucyrcrBue HOHOB KaablMsi M MarHHA HE MCLIACT ONPEAC/ICHHIO HATPHs, €CAH
MaccoBas [10J11 UX HE IpeBbIIIAET MAacCOBOH HOJH HOHOB HATPHA COOTBCTCTBEHHO B
10 u 500 pas.

HoHni Bosiopoaa MeiaroT pabote Na-ceneKTHBHOro 3ieKTpoaa. Jns HopManbHoOH
paboOThl  JJIEKTPOAZ KOHLEHTpAIMA MOHOB HATPHA  JAO/DKHEI  [TPEBBILIATH

A=<




KOHLEHTpALIO HOHOB Boaopoaa B 10°—10* pa3, moatoMy npH M3MEHEHMM MAJIBIX
KOJIMUECTB MOHOB Na Heobxomumo nopaepxusarb pH koHTpOJIMpyeMOif BOABI B
npeaenax 10,320,5, 4T0 OCYIUECTBIACTCA HACBHIIICHUEM AHATIH3IUPYEMON BOZAbI
napaMM aMMHaka.

Jlns T?’)HBC}.‘[EHHH B pabouee cocTosHHne HOBBIM 3nexkTpoa cnenyer 3amouuTh B 0,1
MOJb/AM™ pacTBOpe XJIOPHCTOrQ HAaTpua B TeyeHHWe 2 mec. Henwas pmonyckars
BLICKIXaHUS JIEKTpOJa. Mexay aHaau3aMH €ro Clelyer OCTAaRJIATh, B AYyeHKe HIIM
NOJHITHIEHOBOM CTaKaHe ¢ 00eccoieHHON BOJOH, a Ha jMTenbHbI cpok — B 0,]
MOJIB/IM’ PacTBOPE XNOPHCTOrO HATPHS.

2.5. BcnomorarenbHbsit xnopcepebpanbiit arextpon IBJI-1, M3 (TY 25.05.2181-
17).

2.6. IlporoyHas suelika, H3roTOBJICHHAA M3 OPraHH4YECKOro CTEeKa.

2.7. YcrpocTso A4 roawenaunBaius npobel aMMHAYHBIM 1TaPOM, COCTOALLEE K3
MONUITUACHOBOK 6aHKH BMECTHUMOCTBIO 0,5 J1 € MJOTHO 3aKpBITOH KPBIIUKOH K
CHJIMKOHOBOTO LI1JIAKra, CPEAHAS HacTbh KOTOPOro HAXOAUTC BHYTPH COCYAA, @8 KOHLbI
BbIBEICHLI HApyXKy uepe3 orsBepcta B mnpobke. banka 3anonsHeHa 25%-HbIM
pacTBOpPOM aMMHaKa.

2.8. Ko,10n1 mephbie:

tun 2-1900-2 ('OCT 1770-74), tun 2-500-2 ('OCT 1770-74).

[TuneTku:
tan 6-2-50 (I'OCT 1770-74).
29  Bona obecconenHas (OCT 34-70-953.2-88) ¢ ynenbHOM 3nekTpuueckoit

MpoBOAUMOCTBIO He 6onee 0,1 MxCm/cm.

2. 10. Jlng npUroToBJIeHHE CTAHAAPTHOIC pacTBopa ucnosbsyercs ¢puxkcadan 0,1 u
NaCl OCY MPTY 6-09-292-70. Maccopas kOHUEHTpAUMS HATPHUA B 3TOM pacTBOpE
coctasnser 2,3 r/mv’, (Ilpu oTcyrerBuM (MKCAHANA UCTIONBIYETCA XSIOPHI HATPUS
XU T'OCT 4233-77). Hasecka 5,85 r xjiopucroro Harpus, NpeABapHTEIbHO
BLICYIUEHHOrO B Tedende 1-2 u npu rtemneparype 110°C, pacreopsercd B
o6ecconeHHoN Boae, NEPEHOCUTCH B MEPHYIO KOJIOY BMECTUMOCTBIO | J1 B 10BOANTCS
10 METKM. DTOT pacTBOp coaepxuT 2.3 r/aM’ Hatpus. M3 OcHOBHOro pacTBopa
nocneayroumM pazbasIcHUEM roTosaTcd PacTBOPbl MEHbIUMX kORHUeHTpaumuH. Bce
pacTBOPHI FOTOBATCA HA 00eCCONEHHOMN BOAE.

3. METOZA U3MEPEHHH
3.1. Meroa ocHosaH Ha uaMepennn JJ1C 3neKTPOXNMHYECKON AYEHKH, B KOTOPYIO
[OMEUAETCA AUCTHILIMPOBAHHAN BOJAA WIH AHANM3HUPYEMbIH paCcTBOP U JJIEKTPORHAN
CUCTEeMa, CoCTosas U3 u3MepuTensHoro (Na-CeneKTHBHOr0) 3JIEKTPOAa U dNEKTPoAa
CpaBHCHHUSA. JJIEKTPOABIKYLIAA CHA, pasBUBaeMas JMEKTPOAHON CHCTEMON, ITPAMO

NpONOPLMOHANIEHA OlpeaesieMoi BeduHe pNa.
3aBMCUMOCTh MOTCHLMANA ISJIEKTPOAA OT aKTHBHOCTH MOTEHIIAN-00pa3yiOLLHX

HOHOB B PacTBOpe MOXKET ObITh BbIpaxeHa ypasHeHHeM HepHcra

RT
E=E’+—Ina, (1)
nk
rae 4 — aKTHBHas KORLUEHTpALMA NOTEHUMAT 00pa3yoUuX HOHOB, [-HOH/AM;
E — HOPMANBHLIA WIM CTAHAAPTHBLIH INEKTPOAHLIAH MOTEHLMAN, YUCJACHILO

paBHb E npua = 1,
R - yHMBepCa/bHas ra3oBas nocTosHHas, pasHad 8,314 Jhi/(rpag-Monb);
' abcomorHan TeMmneparypa, K;
n — YACHO 3AEKIPOHOB, MEPECHOCHMMBIX B [IPOUECCE peakuUuM, MK Hip

[IoTeHLManodpa3youero HoHa,;



F — gucno Qapaznes, passoe 96500 K.

B cunbHO pa30aBneHHRIX BOAMBIX pPACTBOpax, T.€. B BOJAAX THUMAa KOHIEHCATa,
AKTHBHOCTh MOHOB MNMPAKTHYECKH paBHA MX KOHUEHTpauuH. B 3TOM ciyyae, IPHHAB
TeMIepaTypy aHajiusupyemoro pactsopa (25+1)°C u BbipasuB noctosHusie R M F
yepe3 MX YUCNEHHBIC 3HAYCHMA, A HATYPAIbHbIC NOrapudMel 4epes AeCATHYHLIE,
MOXCHO TI01Y4UTh YITPOIUEHHOE BhIp@KEHHE ypaBHEHUA HepHera

E =E®+0,0591gC, (2)

rae (' — KOHUCHTpaLus NoTeHHanodpa3yioummx HOHOB, T.€. HATPHA.

Taxum 06pazom, 31C 3neKTPOAHOH CHCTEMBI B AHAIM3UPYEMOM PacTBOpE CBA3aHa
¢ KOHLIEHTpalued HOHOB Harpua norapudpmuyveckol zaBucumoctbio. [(nd ynobersa
MCHOb3YETCH BESHUNHA

pNﬂ’ = "'Igch'n! (3)

rie Cng — KOHUEHTPALMA MOHOB HATPHS, MOJIB/IM”,

3.2. Meroa no3BojIET KOHTPONUPOBATH conegmauue HOHOB HATpHA B BOJE B
Anana3zoHe kouueHrpaun#t or 0,7 no 2,,3-1(30‘S MK/ OM”.

3.3 TlpoaomxuTenbHOCTE ONPEAENCcHUSs B €IMHMYHONH npo0de npu roroBLIX
KanuOpOBOYHBIX PACTBOPAX U HACTPOEHHON annapaType COCTaBJIfeT 3-5 MHH.

Temneparypa KOHTPOAUPYEMOTO pacTBopa B A4eHke (25+1)°C.

4. TPEBOBAHHUA BE3OIIACHOCTH

4.1. Pa6ora ¢ MOHOMEPOM J0/KHA NMPOBOAKUTHECH B COOTBETCTBUH C MHCTpYKUMEH
110 3KCIIyaTaluH.

4.2. llpn npurotosjsiesnd ¥ UCNONBL3OBAHUHM PACTBOPOB CTaHIAPTHHIX 00pasLIOB
caeayer BunonHaATs Tpebopanmna Gesonacoctu 8 coorercTauu ¢ 'OCT 12.1.005-76
n F'OCT 12.1.007-76.

4.3. Tlpn 3aM0JHEHUH COCYNA ¢ KOHUEHTPUpPOBAHHLBIM AMMHAKOM Cleayer
cobmonars TpeGoBaHMA TEXHHKKH O€30MacHOCTH B COOTBETCTBMKA C "IlpaBHnamu
TEXUUKH O0€30MacCHOCTH [PU IKCIYaTaUUH TEIIOMEXaHH4YECKOro obopynobanus
ANEKTPOCTAHLUN M Tennonsix ceTeli" (M. Oneproaromusaar, 1985).

5. TPEBOBAHHUA K KBAJIMOGUKALIUN NNEPCOHAJIA

K BHIOAHEHWIO onpeaefeHuit  nONYCKAIOTCA  Auua, WMEIoUHe  cpenuee
0Opa3oBaHue M NpakTHYECKUN onbiT paborbl B XMMHUUYECKON nabopaTropHi He MEHeC 3
MEC.

6. NIOATINOTOBKA K BbIIIOJIHEHHIO ONNTPEAE/IEHHUA

0.1. IIpoba Bojbl orbUpaerTcs HENOCPEACTRBEHHO Mepes] OoNnpeaeIeHueM B NIOTHO
3aKPBITBIC TOAUITUIEHOBbIE OaHKH, NPEABAPUTE/IbHO NPOMBITHIE AHAIMIHPYEMOMN
BOAOH, BMeCTHMOCTHIO HEe MeHee 0,5 n. Temneparypa npoObl NPH oOnpejieseHrHH
KOHLIEHTpALMH HATpUs NOHKHE ObITh (25+£1)°C.

6.2. IloaroroBnts k pabore HOHOMEP B COOTBETCTBHH € 3ABOJACKON UHCTPYKLIMEH,
BKJTHOYHTDH LKAy — MB. Cneayer noMHWTh, 4TO MOTEHLMAN JJIEKTPOAA HMEET Kak
TIONIOUTENBHOE, TaK U OTPHUATCIBHOE 3HAMEHUE B 3aBMCHMOCTH OT KOHLEHTpallHH
HOHOB HATpPHA.

6.3, Ilpomepka paGoTocnOCOOHOCTH HNEKTPOAR OCYLHECTBIACTCH CHAEAYIOMIVM
obpazoM.

OnpeaencHue padourx XapakTePUCTUK INEKTPoaE (NoTeHLMaNna M KPYTH3IHLI
EKTPOAHON (PyHKUMH), a Tarke paboTy ¢ pacTBOpaMH ¢ MacCOBOH KOHLIEHTpaLUMe
Hatpus Gonee 2-10° MKr/aM® MOKHO NpPOBOAMT @ CTATHYECKHMX YCIOBHAX.
HOHCEIEKTHBHDBIN U BCrIOMOraTebHbLIA 3JIeKTPOAbl TOMEILAIOTCH B NTOJUITHICHOBhIH
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CTaxaH, 3anofMHeHHBi# (0,1 M pacTBopoM XJIOPHCTOrO HATPHUA, ONPEOCIACTCA
MOTEeHLMal HOH-CEJEKTUBHOCTBIO DJJICKTpOAA, KOTOPBIA, COTVIACHO [MacliOPTHHIM
JAHHDBIM, JOJDKEH cocTaBIATh (90+20) MB.

Jna onpeneneHuA KPyTH3HBI MMEKTPOAHOM (GYHKUMH JAHHOro Jnekrpoaa K.
ONpEAENAIOTCS MOTEHUMAaNbl JNEKTPOA& B pacTBOpax XJIOPUCTOrO  Harpus
xoHuentpauun 0,01 M, 0001 M u 0,0001 M. U3 npeapiaymiux 3HaueHuil
MOTCHUHA/I0B BEIYHUTAIOTCSA MOCACOYIOUKE .

Eo,w ~Eoom = K,
Eo,ow "'Ea.ouw = Kz;

Eu,now "Eo,ouow = Ks;

3a K, NpUHUMAETCA CpeIHee 3HAYEHHNE K3 TPeX MOYYEHHBIX AaHHBIX:
KEZK]+K2+K3 @)
3

CornacHo ypaBHEHHIO (2), pa3HOCTh 3THUX MOTCHUMANO0B ITPH U3IMEHEHHUH IHAUCHUA
pNa Ha 1 gomxkHa coctapiate 0,59 MB. PealbHO 3TO 3HaY€HHE MOXET OTJIMYATHCA OF
TeopeTHdeCcKoro Ha 3-7 MB, HO OHO J0KHO OBITb TIOCTOSIHHBLIM 11a  BCCX"
AUana3oHax. 3areM avanaszonsl pa3dmparorcs Ha orpeskd, Hanpumep 0,05pNa, ¥ru
IHAUCHUA PACCUMTHIBAIOTCA, nnorapudmMupyrored u coaarca B tTabauily. Jra rabauua
MOXKET ObITh NPOAJICHA A0 3HAYEHHH pNa = 7.5, IOCKOMALKY KPYTH3HA 3EKTPOAHOM
QYHKLMHA JaHHOH JIEKTPOAHON CHCTEMBI OCTAeTCA MOCTOSHHON HA BCEX AMarna3’oHax
pNa, a NpUroToBIeHHE CHIBHO Pa3BaBleHHBLIX PACTBOPOB ¢ KoHLeHTpaimed 107°-107
I/AM’° MOJKET TNPUBECTH K 3HAUMTEIBHOM oLInbKe pa3taBneHus.

7. BbINTIOJIHEHHUE OIIPEAEJIEHHUA

7.1. Cobupaerca ycraHoBKA B COOTBETCTBMM C PHCYHKOM (COCOMHAETCH
yCTpoHcTBO 19 NOArOTOBKE TIPOOBI ¢ NPOTOUHOH sSYCHKON), M BCA CUCTEMA
3aronHseTcs 00eCCcONEHHON BOAONA. DNEKTPOAL! NMPOMBIBAIOTCA 00ECCONEHHON BOION
U NOMEaroTCa B NMPOTOUYHYIO AYEHKY. [TepBbIM Ha MyTH JBWKEHUA NPOOBI CTaBUTCH

HOHCENEKTHUBHBIA HEKTPOA.
8

™Y

PP W A g

Ycranoska AJS ONPEAC/TIEHHA COAEPKKAHUA HATPHA NOTEHUHOMETPHYECKHM
METOAOM:

1 — cocyn ¢ obecconeHHO BOAON Wy aHanu3upyeMoH npoboit; 2 — cocya s
nojmena4MBaHuA npoOksl napaMu aMMHaKka; 3 — MpoToyHas A4uckka; 4 —
H3MEPHUTENLHBIA EKTPON;, 5 — 3MEKTPOA CpaBHEHMA,; & — TepMoMeTp; 7 —
HOHOMEP; 8 — 3KUM



7.2, YcraHaBaMBaeTCA CKOPOCTH NpoToka obecconenHoit BoAsl 40-50 mn/MuH.
[TpoBepsiercas Ha Boixoae 3HavyeHMe pH M npH Heo6XOAMMOCTH peryiupyercsa Ao
10,3+0,5 pnuvHoft moOrpyXeHMs B aMMHMAaK CHJIMKOHOBOM TpYOKM HJIH CKOPOCTBIO
MponycKa mpoosl.

[Iponiyckaercs 00€ccOICHHasi BOJA, HACHIIICEHHAS AMMMAKOM, 4Epe3 NMpOTOYHYIO
AYeHKy 0 TEX Iop, NoKa A4YelKa U 3JICKTPOALI HE OTMOIOTCH OT CJACAOB HATPHA M
CTPEJiKa rajibBAHOMETPA HE OCTAHOBMTCA Ha 250-—270 MB.

7.3, Orcoeauusaercs cocya ¢ ofecconenyoll Boaoil M NpPHCOERUHACTCE COCYA C
aHanusupyeMoii ripoboif. Temmneparypa ripo6s1 gonxuHa 6etrh (2541)°C.

Bpemsa ycraHOBJI€HHA NMOKa3aHMI HOHOMEpa MPU MAIbIX KOHLEHTPAUMAX HOHA
Harpus 0,5—1 mMMH. Otcuer npoussoaurcs uepes 20-30 ¢ nocne 0CTaHOBKH CTPEJIKM
rajibBaHOMETpa.

8. PACYET COAEPHCAHHUA HATPHUA B ITPOBE
8.1. Onpenensercs peJiMunHa pNa aHaTUM3HPYEMOro pacTsopa no gopmyne

-E - (E
pNa = - E-(E+K,) (5)
Kﬂ'
I'UE E — noredumain anekrpopga 8 pacrsope 0,1 M NaCl, MB,

L) — noTteHMan 3IeKTPOia B AHANU3UPYEMOM pacTBope, MB;
Ke — KpYTH3Ha 3/1EKTPOAHON (PYHKUIMM JAHHOIO 3eKTpoua, MB.

8.2, Tlocne nonyuenna 3HaueHus pNa no tabn. 2 HAXOLMUTCA CoOnepIKaAHHE HATPHS
B MI{I‘/,LIM3.

8.3. MoxkHo onpeisesiuts KOHLICHTPARMI HOHOB HATPHUA [0 KANHOPOBOUHON
KpuBoil. [lig 9Toro HeoOXOAMMO Onpeaciurb HNOTEHUHANbi  DJIEKTpoAa B
CTAHAAPTHBIX PpPacTBOpax C M3IBECTHOW KOHUEHTpauuMed Harpus. [lo aaHHbBIM
n3Mepennit cipontes kanubposounmil rpadpux E (MB) — pNa, sarem mamepaercs
MOTEHLUMAT JIEKTPOJAa B KOHTPOJHUPYEMOM pacTBOpe H rpapuuecku onpenensercd
3HauYeHUe pNa HEH3IBECTHOI'O pacTBoOpa.

9, AJITOPUTM OBPABOTKH PE3YJIBTATOB 3KCNNEPUMEHTAJIbHBIX
UCCAEAOBAHHUH NPU ONPEAEJEHUHU NOTPEIUHOCTU U3MEPEHUN
KOHUEHTPALIUU HATPHA

9.1. /loBEpHUTENIbHAA  BEPOATHOCTL F P NPOBEACHHH DKCIEPUMEHTA
[pUHAMaeTCs pasHoi 0,935,
9.2, KonuuecTBo HaOMOJEHWA coaepanys HATPUS JUIS KOKAOH KOHLICHTpALWM

onpeaenserca no Gopmyne

2
n-—— (6
P (6)

[lpu P =0,95 n= 40,

PesynpTarsl HabmogeHun noMewlexs! B Taom. 1.

9.3. QueHUBAETCA [OrPELUHOCTL ONpEAeICHHI.

9.3.1. Onpepensercs CUCTEMaTHIECKas COCTaBIMIONIan NOrpetiHOCTH

1 40
A = :;—0-;(6‘, -C.) MKr/am’ (7)
rae C; — i-¥ pe3yapTar onpeaeneHus coaepxanua Harpus (i = 1, ..., 40);
C, - [HOeHCTBUTEIBHOE COaEPMAHHUE HATPUA.
9.3.2. Onpeaensercs  CPeaHEKBAAPATHMECKOE  OTKIOHEHUWE  cnydaiiHoi

COCTaABNAIOUIEH NMOrpelIHOCTH



40 —
Z(C; "'C)z
o, =\l — MKI/AM® (8)
(8) n—1

9.3.3. OnpenensroTca rpaHuIBl, B KOTOPBIX C BEPOATHOCTBIO P = 0,95 Haxoaurcs
NOTPEIHOCTE MIMEPECHKN

Aw=8,21,0. )

rae Aym — HIDKHAS (BEPXHAA) FPaHHUA NTOrpELIHOCTH U3MEPEHUH,
{p - KOIQPHUIMEHT, 3aBUCALLUIA OT 38JaHHOH BEPOATHOCTH K YHC/1a HAOMIOQeHNA,
Mpu P = 0,95 un-40¢=1,96.
9.3.4. OupenenaoTca rpaHuLbl, B KOTOPBIX C BEPOATHOCTHIO P = (,95 HaxoaUTCA
PE3YNbTAT H3IMEPEHUA:
C, = C+A, - HIKHAS rpaHHLa PE3YILTATA H3M8chHﬁ;} (10)

C, =C+A, - BEpPXHAS rpaHnLa PeayibTaTa WIMEPEHHH,

Tabnruya 1
Pe3yabTaT HIMEPEHHA COAEP:KAHMR HATPHR B CTAHAAPTHLIX PACTBOPAX
JnanasoH Hwxuaa rpannua BepxHsasa rpaHnua
H3IMEPEHUH. (HaUMEHBHICE 3HAYEHHE), (HaubonblIECE 3HAYEHUE).
L MKI/ M MKr/zM” MKT/iM’

0,7-10 Ci=0,36+0,983C |  Ch=0,46+1,26C
_10:23107 | Ci=076+0943C | Ca=0,18+1,29C
2,3:10%+2,3:107 Cr=2150+0,85C | Cy=4697+1.085C

ITpumeyarue. C — 3HAYEHNE KOHHEHTPALIMM HATPHSA, OTIPEAENICHHOE 110 TabA. 2.




Ilepecyer pNa B MaccoBy10 KOHUEHTPaUKIO Na

Tabruya 2

pNa MKr/aM> pNa MKI/IM pNa MKI/aM”
7,50 10,73 5.95 (25,81 4,40 915,65

7.45 10,82 5,90 128.96 [4,35 1027.37
7.40 0,92 5,85 32,49 430 1152,73

7.35 1.03 5.80 36,45 4,25 1293.39
730 1,15 15,75 4090 4,20 1451,20
725 129 " [s70 |4589 (4,15  [1628,28
7,20 145 (5,65 Ist49 (410 182695
7.15 1,63 5,60 57,77 4,05 2049 88
7.10 1,83 5,55 64.82 400 2300.00
7.05 2.05 550 72,73 1395 12586,64' *
7.00 2.30 5.45 8161 3,90 289553
'_6‘;'95" | ”Li’,"f»ﬁ” ~|s40 o156 1385 324884
690 290 s3s 110274 (380 [3645.25
6,85 3,25 5,30 115,27 3,75 4090,04
680  |3.65 525 2934 13,70 1258910
675 409 5.20 114512 [3,65 5149.06
670 459 15,158 16283 360 (577734
665 (515 5,10 “1182,70 3,55 648228
6,60 1578 505 20499 (3,50 1727324
655 648 500 230,00 3.45 8160,71
6,50 727 4,95 258,06 3,40 9156,46
6,45 1816|490 7128955 335 T N0273.72
640  [9.16 (485 324,88 330 (11527,31
635 1027  |4,80 364,53  |3,25 1293385
630 11153 (4,75 409,00 3,20 14512,02
625  [1293 (4,70 458 91 3,15 16282,75
620 1451 4,65 514,91 3.10 18269,55
6.15 16,28 4,60 577.73 3.05 20498.77
6,10 18,27 4,55 648,23 3.00 123000,00
6,05 20,50 450 727,32 2.95 25806,42
6,00 23,00 4.45 816,07 12,90 28955,28




Oxonyarue mabauywi 2

3

pNa MKT/ M pNa MKI/aM® pNa MKI/ M
2.85 13248836 |2.20 145120.19 |1,55 648228.07
2.80 136452,54 2.15 16282753 |1.50 727323.86
2.75 4090043 2,10 182695,49 ]1,45 816070,80
270 [45891,03 ]2,05 20498772 |1.40 915646.49 |
2.65 51490,59 |2,00 1230000,00 [1.35 102737226
2,60 15777339 1,95 25806424 j1,3o 1152730.64
2,55 164822,81  [1,90 289552.84 (1,25 1293385,05
2,50 72732,39  |1,85 324883,64 |1,20 11451201,89
2.45 81607.08 |[1.80 36452543 [1.15 162827530
2,40 191564 65 1,75 1409004.26 11,10 1826954,94
2.35 02737.23 |1.70 458910,33 1,05 204987716
2.30 115273,06 [1,65 51490586 (1,00  [2300000.00
2,25 129338,50 |1,60 577733,88_|

10. HOPMbBI NOTPEIIHOCTHU U3MEPEHUH, ®OPMBI

IPEACTABJEHUA PE3YJIbTATOB H3MEPEHUH COJEPKAHUA

10.1.

HATPHA

HopMpl norpeniHocTH M3MEPEHUN CONEP)KAaHUA HATPUA B BOJAX B

HOPMATUBHO-TEXHHYECKUX JOKYMEHTAX HE YCTAHOBJIEHDI.
1317-86, npeacrapnserca B

10.2.

creayroulen gpopMe:

Pesynnrar u3Mmepenus, corjacio MU

C,nmoC,,;,P

rae C;, Cp -— HWKHAA W BEPXHAA T'PAHMIlBI, B MpeaeNaX KOTOPBIX HaXOAUTCH
PE3yNbTAT M3MEPEHHSA C 3aA8HHON JOBEPHTELHON BEPOATHOCTBIO, MKI/AM’;

P — [DoBEpUTENbHAA BEPOATHOCTH, C KOTOPOM PEIYNLTAT WIMEPEHUSA

HAXOAMUTCA B Npeaenax HUKHEH M BEpXHEH I'panmL, npuHuMaercs pasHo! 0,95,
10.3. Peayantar H3MEpPEHHUS COAEPKAHUA HATPUA JUIA pa3IMYHbIX KOHUEHTpalHi

onpexenserca 1o 1abn. 1 ¢ nosepurenbHoi BEPOATHOCTBIO 0,935,
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