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Komnnekraumsa

M3BneknTe UHCTPYMEHT U3 YNakoBOYHOTO MaTepuana n y6eautech B TOM, YTO
BO BpeMsi MEpeBO3KM WHCTPYMEHT He 6blU1 MOBPEXAEH. YAanuTe 3aliuTHYHO
nneHky. CBSXXMTECH C G/MKALLMM LIeHTPOM O6CNYXMBaHUS KMEHTOB Hanna
NPy HA/IMUYMN NOBPEXAEHUIA.

Komnnektaumsi: Mameputens Edge

MoacTaBka Ansa crona

Pukcupyrowan ckoba o151 HAaCTEHHOTO MOHTaXa
[epxaTenb anekrpoia

Ka6enb USB

Briok nutaHma 5 B NOCTOAHHOIO TokKa
VIHCTpyKUMS No aKkcnnyataunm

CepTudmkar kayectsa

B coctaB oTAeNbHbIX MOAeI’IeVI B KOMNJIEKT BXOAAT:

HI 2020 (pH)_ HI 2030 (EC)_ HI 2040 (DO)_

HI 11310: Uudposoii pH-anekTpos HI 763100: Lindposoii HI 764080: Linchposoii

CO BCTPOEHHBIM [aT41KOM 30H[, C 4 KONbLEBbIMU nonaporpacnyecknit 3044,

Temneparypbl 3nekTpoaamu pacTBopeHHoro kucnopoga (DO) co
npoBOAUMOCTH CO BCTPOEHHbLIM aTUNKOM
BCTPOEHHbIM aTYnKOM Temneparypsbl
Temneparypsl

BychepHblit pactsop pH 4,01, 7,01 CraHaapTbl NPOBOAVMOCTW: Onektponut HI 7041S ans 30HAa

n 10,01 1413 mkCm/cm 1 12,88 DO HI 764080
mCwm/cm

2 mem6paHHbIX Kpbilwkn DO ans
3oHga DO HI 764080

YHuBepcanbHblii Mo pacTsop 2 3anacHbIX YNAOTHUTENbHbIX
HI 700601 KonbLua

MpumeuaHue: CoxpaHsiiiTe ynakoBOYHbI MaTepuran o NPOBEPKM HaAnexallei
pa6oThbl MHCTPYMEHTa. HeucnpasHble 3/1eMeHTbI JO/KHbI 6biTh BO3BPALLEHbI B
OpUr1MHasIbHON YNaKoBKe.



Mepen UCMONb30BaHWEM [AHHOTO MpofykTa, y6eautecb B TOM, 4TO OH
NOJIHOCTBIO  MOAXOAUT [ANA  Baweil o6nacTv  NpUMEHeHWs U cpedbl
UCMO/b30BaHUS.

Pa6oTa [aHHOTO WHCTPYMEHTA MOXET BbI3BaTb MOMEXW 3/1EKTPOHHOMO
obopyfoBaHusl, Takum o6pa3oMm, OT oneparopa TpeGyeTcs NpUHATb
HEeo6XoaVMble Mepbl AN o6ecneueHusl Hafnexallero B3auMogeicTaus.
Niobble  U3MeHeHWsi,  BHECEHHble  NoMb30BaTefieM  MOCTaBMSIEMOro
060pYAOBaHMs,  MOTYT  MPUBECTM K  CHUDKEHWIO  3/IEKTPOMArHUTHO
COBMECTUMOCT/ UHCTPYMEHTA.

Bo u36exaHue MNOBPEXAEHUA WM OXOroB, He MoMelaiiTe WMHCTPYMEHT B
MUKPOBO/IHOBbIE Meun. [na obecnedyeHnsi 6e30MacHOCTM MHCTPYMEHTa U
nosib3oBaTe sl 3anpeLleHo UCMosb30BaTb M XPaHUTb UHCTPYMEHT B OMACHbIX
cpepax.

Mepbl 6e30MacHoOCTM
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OnucaHne

TexHonorvsi edge™ no3BOMSIET MOMb30BATE/N0 MPOBOAWTL OMNEPATVBHbIE
13MepeHusi 1a6opaTopHbIX NAPaMETPOB C MOMOLLBIO LIMPOBLIX A4ATUYMKOB pH,
NPOBOAVMMOCTU WM PacTBOPEHHOrO Kucropoga Hanna edge™. LudpoBbie
[JaTuMKM CEepuanu3yroTCsl U ONpefensiioTCs aHaIM3aTopom Mo OTAENbHOCTH.
Mocne nNOAKMOYEHWS K aHa/M3aTopy OHWM  [OTOBbI K W3MEpeHWo X
VHAMBUAYA/IbHLIX NApamMeTPoB 1 TEMNepaTypsbl.

KauecTBeHHbIi N0OMb30BaTeNbCKMA  MHTepdhelic  MO3BOMMT  NPUCNOCOOUTH
WHCTPYMeHT edge™ K Bawum noTpebHOCTAM. Y[o6Has  KOHCTPYKUus
ynpoLaeT KoHGUrypaumio, KasimbpoBKy, U3MepeHus, perncTpauuio AaHHbIX U
nepegadvy AaHHbix Ha USB dhnelu-Hakonutens win komnetotep. Edge™ Tarke
npegnaraeT OCHOBHOI PeXuM ynpaBfeHus, KOTOpbIi N03BONSET ONTUMasIbHO
HacTpauBaTb WMHCTPYMEHT A1 MHOTMX CTaHAaPTHbIX MPUMEHEeHW. Kaxpas
KOHCTPYKTMBHAs  OCOOEHHOCTb  CMOocOGCTBYeT  MOBbLILWEHUIO  Ka4yecTsa
n3mMepeHus.

Edge™ sABnsieTCA YHUBEPCA/IbHbIM BO  MHOTMX  OTHOLUEHUSIX.  Y3Kuid
aHa/M3atop W 30HA MOMYT UCMOMb30BaTbCA B KayecTBe MepeHOCHOro
ycTpoWicTBa  (C  nMuTaHMeM  OT  akKyMy/nAaTOpHOW  Gatapew),  w
yCTaHaBNMBalOTCA Ha MNOACTaBKe ANA CTona Win Ha dukcupytolein ckobe
(koTopble Takke MOAMUTLIBAIOT aHa/IM3aTop) B KayecTse CTauvoHapHOro
NabopaTtopHOro UHCTPYMeHTa.



YXXnakokprctanmueckumia
avcnnei (LCD)

EMKOCTHasa ceHcopHas
Knasuarypa

3 MM paszbem A1 NoAKI0YEHNS
LndpoBbIX 30HA0B edge™
KHonka BkntoueHns /
BblktoueHns (ON/OFF),
CBepxy.

Pasbem gna  mukpo  USB
yCTpoO/CTBa A1 MUTaHWS WM
MK nHTepdeiica

CraHpapTHbIi pasbeMm USB ans
nepefauvM faHHblx Ha USB
dN3Lw-HakonuTenb

%

Bua cnepegu

Cxema nsgenuna
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Bug c 60ky
1 c3aam

Bug ceepxy
1 CHU3Y

Cxema usgenvs

KoHTaKThl
0N NUTaHus

«St-

KauecTBeHHas, yaobHas v
npocTas B UCMOJIb30BaHNN
KOHCTPYKLMS

BcTpoeHHOe oTo6paxkeHve fatbl
1 BpemeHun

Perynupyemoe paspelueHune
n3mepenuii pH n EC
ABTOMaTUyecKoe onpeaeneHne
napameTpos

BblaenenHblin kmod GLP

GLP paHHble cofepxartcs B
3anucax xypHana

OCHOBHOI1 pexwum ans
YNPOLLEHHO akcnayaTauum
YnpoleHHasa nepegaya fAaHHbIX
Ha MK

[o 8 yacoB aBTOHOMHOI
paboTbl Npy UCNoNb30BaHUN B
KayecTse NopTaTuBHOMO
ycTpolicTBa



30HAbI

pH anekTpos EC anektpop, DO anekTpop,

Mpouecc u3MepeHnsi curHana 6e3 nomex

Moaaepxka aBTOMATUYECKOTO ONpeAeneHrs gaTumka

XpaHeHue faHHbIX NocneaHen kanmbpoBKu

Co3falTcs U3 MaTepuasnos, NPUrOAHbIX S UCMONb30BaHUS B XUMUYECKOM
BCTpoeHHast BO3MOXHOCTb U3MEPEHUST TEMMEPATYPbI

MoakntoyaoTest K 3 MM pasbemy Ans LMPOoBbIX 30HA0B

YHUKabHbIN CEpUitHbIA Kof, Kaxkaoro 3oH4a
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Cxema usgenus

1. CAL/MODIFY - KAIMBPOBKA /
M3MEHEHME - wucnonb3yeTtca Aansa
BXxofda M BbiXoda U3 pexumMa
kanm6poskn. B pexume HACTPOWKU
(SETUP) ncnonb3yetcs ons
M3MEHeHNs1 NapameTpPOB HACTPOWKU.

2. GLPICFM - HAONEXALLAA
NABOPATOPHAA MPAKTUKA /
NMOATBEPXAEHWME - wucnonb3yetcsa
0N 0TOGpaxeHuss  uHopmauun o
HacTpolikax GLP. B pexvve
HACTPOWVKN (SETUP) ucnonb3ayetcs
ONna NoATBEPXAeHUs  napameTpos
HacTpoiiku. B pexume KanMbpoBKM
ucnonb3yeTca  AnA  NOATBEPXAEHUA
Ka/IMBPOBOYHBIX TOYEK.

3. RANGE » [OWANA30H [/ »-
ucnonb3yeTca AN Bblbopa AnanasoHa
n3mepenns. B pexume HACTPOWKW

(SETUP) ncnonb3yetcs ons
nepemelleHnss BnpasBo. B xypHane
Bbl6opkn (RCL) wvcnonb3yetca ans

NpPOCMOTPa TOYKN AaHHbIX GLP.
4.  SETUP/CLR HACTPOWKA /

KAIMBPOBKA - wucnonb3yeTca A1
Bxoga [/  BbIXOfa M3 pexvma
HACTPOVKN (SETUP). Bo Bpewms
KasmbpoBku ncnosb3yeTcs ons
yaaneHus npeablayLmx [OaHHbIX
KannmbpoBkn. B XypHasie BbIGOPKM

ncnonb3yeTca ANnA OYNCTKU 3anvcei.

V/A
Wcnonb3yeTtca Ans nepemelleHns B
MEHI0 HacTpoek (SETUP).
Wcnonbsyetca  ans N3MeHeHns

BbIGOpa NpY M3MEHEHUM NapamMeTpoB
HacTpoiikn (SETUP).

6. RCL - BbIBOPKA -
ucnonbayetcs AN NpocMoTpa
3anvceii XypHana uny npocMoTpa
“Cnob3yemoit NamsiTh XxypHana.

7. LOG - XXYPHA/ - ucnonb3syetcs
0N Havana 3anucy (no 3anpocy /
ctabunbHOCTN) WM aktmuBaumm /
OCTaHOBKW WHTEPBaJIbHOM 3anucu.

MpumeyaHwe: MoxHOo

Sliding
YBENNUYNTL / YMEHbLIUTB

CKOpOCTb ans

M3MEHEeHUs1  3HaueHus
napameTpoB.

BbinosnHuTe crneayioLive

waru:

CaBuHbTE  naney, Mo
HanpaefeHuo CTPesKY,

yaepxvBasi Haxatoi

KNaBully AWM ¥ Ons
YBE/IMYEHNSI CKOPOCTU.



1. MeTku pexvma

MeTka noATeepxaeHNs

CocTosHMe noakNoyeHus

USB

[OunarHoctrka pH anekTpoga

CumBon 30Hga

CvmBon 6atapeu

MeTKn CTpenok,

oTobpaxaeTcs, Koraa oHu

[OCTYMHbI

8. lpumeHeHne pH pacTtBopa
ON5 KasIMbpoBKM

w N

NOo oA

10.
11

12.

13.
14.
15.
16.

3-a cTpoka XK-gucnnes, obnactb
Co06LLEHNI

MapkunpoBka

2-a cTpoka XXK-aucnnes,
n3mMepeHne TemnepaTypbl
EfuHuLpbl n3mepeHns
Temneparypsl

Crartyc Temneparypbl
JNnHna nsmepeHus
EanHULbl n3mepenus
WHpukaTop cTtabunbHOCTH

TpeTbss cTpoka XXK-aucnnes npegHasHadeHa A5t coobLueHuii. Bo Bpems

n3MepeHna nosib3oBatesib MOXET WCNOo/1Ib30BaTb CTPESIKU

ana  Bbibopa

HYXHOro coo06LleHus. MOoXHO Bbl6paTb AaTy, Bpemsi, AaHHble Ka/MGpoBKM,

3apsig 6GaTapey wnM MnycToe COOGLeHVe.

Ecnn BO Bpema u3MepeHus

NPOMCXOANT M3MEHEHME COCTOSIHWSI XypHasia WAM owmbka, TO Ha TpeTbei
CTpoKe byaeT 0To6paxaTbCsl COOTBETCTBYIOLLEE COOOLLEHME.
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OCHOBHble peXuMbl paboTbl edge™ - HacTpoiika, KasMbpoBKa, WM3MepeHus,
( pericTpauusi AaHHbIX W 9KCMOPT AaHHbIX. CregyiiTe npefocTaB/eHHON

*+ *_

VHCTPYKUUU 418 Hayasia NpoBeAeHUs u3MepeHwii. B nocrieayowmx pasaenax

[aHHble 3Tanbl onucaHbl 60/1ee NoAPO6HO.

1 O3HaKoMbTeCb C KOHCTPYKTUBHbIMU 0C06EHHOCTSIMM Ballel moaenn

aHasnmsaropa.

2. Onpepgenvte 06/1acTb NPUMEHEHUS aHa/IM3aTopa U yCTaHOBUTE ero

B6M3M NNHUN 3NEKTPONUTaHuA.

3. Bwaouute edge™ npu nomoLm kHonkn BKJ/BbIK/T (ON/OFF),
pacnonoXeHHON Ha BepxHeli CTOPOHe aHa/msaTopa.

4. TopxnounTe 30HA, HEOOXOAUMbIN A5 N3MEPEHNS.

5. Bbinonnute HACTPOWKY (SETUP) Heo6X0auMbIX NapameTpos

n3mMepeHuns.

6. [lpoBeguTe kaIM6POBKY AaTumka / 30HAA.

AHanusarop roTos k pabore.
*rt0.

Instrument

dukcnpyto
Liasa ckoba

YcTaHoBka / HacTpoiika

HacTtonbHoOe ucnosiHeHve

BcTaBbTe KOHCO/1b
3MeKTpogofepXaTens B CTOMKYy Ha
NOBOPOTHOI onope.

Mogknounte coefuHUTENb  30HAA
rHesfy, PpacrnofiOKEHHOMY B HKHE
UacTu UHCTPYMeHTA.

K
|7|

YctaHoBuTe edge™ B MoACTaBky;
pacnonoxute kabenb 3a NOACTaBKOW.
Momectute  pgatumk [/  30H[ B
3M1eKTpogofepxaresni U 3aKkpenuTte ero
3aK1MMamMu.



Mogkntounte kabenb 670Ka nNUTaHUS K
rHe3fy, pacrnosioXeHHOMY Ha 3afHel
CTOpoHEe noACTaBkU. Y6eautecb B TOM,
uTo npu 3apsake aHanmsaTopa
oTo6paxaeTcs COOTBETCTBYHOLLMIA
3HAYOK.

HacTteHHoe ncnonHeHvie

Bbi6Op MOAXOAALLEr0 MECTOMOSIOKEHMS.
Wcnonb3yiite  cxemy  pacnosioXeHusi
oTBepcTuid. (Micnonbayiite 2,5 MM umn #3
US cBepno).

3akpenuTe doUKCHpyoLLyo Ckoby
BUHTaMW. 3aKpoiiTe BMHTbI KpbILLKaMMU.

Mogkntounte kabesb 670Ka NUTaHUS K
rHe3ay, PacrofIOKEHHOMY Ha  HUXHel
CTOPOHE CKOOBbI.

MopgkniounTe  coefuHUTeNb  30HAA
rHe3gy, pacnonOXeHHOMY B HUHe
Yyactn edge™.

K
i

YcraHosute Cnaiip  edge ™ B
dvKcrpytoLLyto ckoby. Y6eauTtecb B TOM,
yTo npu 3apsgke aHasmsaTopa
oToGpaxaeTcs COOTBETCTBYHOLLMIA
3HAYOK.
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DnekTpuyeckoe coeiMHeEHNe

Mopaxntounte Mukpo USB coeauHuTeNs B
pasbém USB Ha moactaske win B rHe3fo
Mukpo USB edge™. Mogkntoumte

610K nNuTaHMss 5 B MOCTOSIHHOrO Toka B
COOTBETCTBYIOLLMIA pasbem. Edge™
MOXeT Takke nutateca oT [K npu
nomowm kabens USB.

MpumeyaHne: edge™ nocTtaBnseTca c
aKKyMy /IS TOPHOWA 6atapei, KoTopas
obecneunsaeT 0KO/Mo 8 4yacos
HenpepbIBHOrO  ucnonb3oBaHus.  [pu
noAknoyeHun edge™ Kk 610Ky nuTaHUS
unu TK npoucxoguT 3apsagka.

Mogxntounte  coeAmHUTENb  30HAA K
COOTBETCTBYIOLLEMY rHesay,
pacrofioKEHHOMY B HWKHel  vacTu
edge™. Y6eautecb B TOM, 4TO 30H[,
noAKMoYeH Hagnexawmm obpasom. Mpu
ycneLwHom onpegeneHnmn 30HAa
oTobpaxaeTcs coobLeHne
"MOAKNOYEHNE" (“CONNECTING”).

Ecnn ycnewHoe onpefeneHne 3oHga He
npousoLuso, TO oTo6paxaeTcst
coobweHne "30HA OTCYTCTBYET"
(“NO PROBE").



Cnepylowye obuwye napaMeTpbl HAaCTPOWkM oOTobGpaxatTca npyu  BCex
M3MEpPEeHNsX BCEX TUMOB 30HAA. TONbKO AaHHble napameTpbl AOCTYMHbI 6e3
30HAa. MapameTpbl pacnonoXeHbl B HUXENPUBEAEHHON Tabnuue ¢ ykasaHnem
anbTepHaTUB M 3Ha4YeHWidA No ymonuyaHuio. [lapameTpbl [OCTYMHbI, nocne
Haxatus  knasuwm  HACTPOWMKA (SETUP). [pocMmoTp  napameTpos
Npou3BOAUTCA C NOMOLLBIO Knasuw  [1 USMEHEHUSA NapameTpoB, HaxmuTe
knasuwy N3MEHWTb (MODIFY). [MapameTpbl MOryT ObiTb U3MEHEHbl Mnpu
NnoMOLUM KNaBuLLl A » Haxwvute knasuwy CFM pgns noarsepxaeHus
nN3MeHeHnin. Haxmnte SETUP ansa Bbixoga U3 pexuma HacTpOoexk.

#.

Mapavetp OnvcaHve BapviaHTb! o] OcHoBHOI
yMoaHuio  pexum® (EC

OTob6paxaetcs BbibGepuTe faHHble AkTuBauus edge™ AkTuBauus [JocTtynex

nocne nojkno4YeHne XypHana edge™ ANs nepejayn Ha edge™

Mukpo USB u K.

ANA aKcnopTa Ha
MK.

nK

XKypHan Bbi6epute Tun PyuHoii xypHan Wutepsan (5 PyuHoii xypHan
3annucn AaHHbIX U3 cekyHa) Wnn XypHan
3 XypHan CTaﬁmnvaocm:
npeAcTaBNeHHbIX: CTABUNLHOCTH: CpeaHnii
PyuHoii, pyyHas BLICTPbIlA,
akTnsauus CpeAHWii, TOUHbI;
XypHana
cTabunbHocTH
(BOCTYNHbI 3 WHTepBan:
napameTpa), win CekyHgbl: 5, 10,
HenpepbiBHoe 30; VHTepsansl:
NpoToKONMpOBaHue MusyTer: 1, 2, 5,
C UHTepBasibHOMN 15, 30, 60, 120,
3an1Cblo AaHHbIX. 180.
MpepynpexaeHune o Ananusatop 1,2 34,56, 7 HepocTynHo
CpoKe ucteyeHus oTobpaxaeT “CAL AHell unun OFF
KanmGpoBKu DUE" npun
NpeBbILEHNN
yCTaHOB/IEHHOTO
napametpa.

MapameTpbl 30HA0B

[aHbl B cnucke
SETUP.



OCHOBHOI peXuM*
Mapavetp OnvcaHvie BapuaHtbl Mo yMonyaHuo (ECand pH)
HacTpoiika gatbl  HaxmuTe knasuwy rrrr/Mmm/on HacTpoiika gatbl  [locTyneH

MODIFY ansa yctaHoBku Jata

Tekywieii gatbl B

topmate ISO.

[Ana coxpaHeHus

M3MEHEHNI HaXMUTE

knasuwy CFM.
Hactpoiika Haxmute knasuwy y4y:MM:CC YctaHoBUTb BpeMsa [flocTyneH
BpEMeHn MODIFY ansa yctaHoBku Bpewms

TeKyLLero BpeMeHu B

topmarte ISO. ns

COXpaHEeHUs N3MEHEeHUi

HaxmuTe knasuwy CFM.

ABTOMaTnyeckoe ABTOMaTU4eckoe 5, 10, 30, 60 10 MuHYT foctynex
OTK/IOuEeHNE OTK/YEHNE MUHYT unn Off
ucnonb3yetcs Ans
3KOHOMUM 3apsga
akkymynsatopa npu
OTCYTCTBUM Haxatus
KNaBWLW Ha NPOTSHKEHUM
YCTaHOB/IEHHOTO
BpPeMeHU npu
OTK/IUYEHHOM pexume
NPOTOKONMPOBAHNS UN
KannbpoBKU.
3BykoBOIt curHan  lMpu akTuBaumu aaHHoro On unm Off ON foctynex
napameTpa npn
HaxaTuy Knasuwm
pasgaértcs KopoTKui
3BYKOBOWA CUrHas.
Mpu noaTeepxaeHnn
KanubpoBskn pasgaércs
KOpPOTKUiA 3ByKOBOVA
CUTHan, Npu Haxatuu
HenpasuibHOM KnaBuLIn
pasfaéTca ANVHHbII
3BYKOBOWi CUrHas.
TemnepaTypHblii  BbiGepute rpagychbl °C wnmn °F °C [focTyneH
Llenbcus namn
dapeHreiita gns
oTo6paxeHus
Temnepatypsbl.

610k

KoHTpacTHoCTb Paspelwaet namexHenne ot 1 08 3 [focTtynex
XK-gucnnes KOHTPaCTHOCTU Aucnnes

AN pasnMyHbIX YCNOBUiA

O0CBELEHHOCTH.

16 YctaHoska / HacTtpoiika



®naw-copmar Paspelwexve gns On unn Off OFF JocTyneH
OToGpaxaeTcs To/bko (hopMaTUpoBaHNs
npv o6HapyxeHun  dpnelu-gucka.

OLLNGOK.
Mepepava Monb3osatesnb MpokpyTka MpokpyTka Hoctynex
co06LeHunii MOXeT Bbl6paTh coobuieHna no coobueHns no

cnoco6 oto6paxeHuscnosam um 6ykBam

coobujeHnii Ha 3-i1  Gyksam

ctpoke XK-gucnnes.
BosBpart K Haxmute Ha knasuwy MODIFY n CFM (npu 3anpoce) agns  [ioctyneH: CBPOC ¢
HacTpoiikam no cbpoca napameTpoB. OTKNOYEHHbIM
yMon4aHuio OCHOBHbIM PEXUMOM
MO unHcTpymeHTa  OToGpaxeHue Bepcun  TosbKO Tekywasn sepcus [JoctyneH
/ 30Hpa MO aHanusatopa. Mpu npocMoTp no.

noMoLn KnaBuwu »

nponcxoanTt

nepeknoyexne Ha Mo

30HAa (ecnn

NOAKIOYEH) U

AnarHoctuka ans

YCTpaHeHUs Hemnonaaok.
ID aHanuzatopa/  ID nonb3osatena u ID aHanusaTopa 0000 / CepuiiHblii  [locTyneH
SD aHanusartopa/ cepuiiHblii Homep (SN) BbiGupaeTcs Homep
SN 30Hpa aHanusaTtopa v 30HAa  nosnb3osaresieM

(ecnu nopakntouer). Ans
NPOKPYTKM 0TOGpaxeHns

ucnonb3yite »

MpumeuaHve: MapameTpbl, KOTOPbIE HEAOCTYMHbI, OTOBPAKAIOTCS NPK 0COBbLIX
YC/IOBUSIX.

Edge™ npepfocTaBnsieT OCHOBHOM PEeXWM ynpaBfieHUs, KOTOpbIi Mo3BosseT
ONTUMa/ILHO HacTpauBaTb MHCTPYMEHTbI Ana usMepeHus pH n EC 1 npounx
CTaHAapPTHbIX MPUMeHeHWiA. Ba3oBble HACTPOVIKI pH cHwxatoT BbIGOP
napameTpoB A0 6a30Boro Habopa. AHanM3aTop OrpaHnYnBaeT KasIMbpPoBKY 4O
5 ctaHgapTHbIX pH 6ydepos: 6,86, 7,01, 4,01, 9,18 n 10,01. Bce nsmepeHus
pH oToGpaxatoTcs, 3anucbiBaloTCs M nepegatTcs ¢ paspelueHvem 0,01 pH.
WHTepBanbHasi 3anucb ycTpaHseTcs.  PyuHoli  XypHan wam  KypHan
CTabunbHOCTM Haxogatca B pabovem coctosHun: COCTOAHWE pH un
rpadmkn PEAKUMW He oTobpaxatotcs, npegoctasnsas "CTAHOAPTHBLIE"
n3mepeHusa ¢ pH gaHHbIMK

# (/
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u Temnepatypoii. Baszosbie HACTPOWMKN EC cHWXaT BbIGOP NapameTpos

[0 TpéX. AHa/nm3aTop YCTaHaB/MBaeT HaCTPOMKM MO  YMOMYaHWIO WU

aBTOMaTMYeCcku  KOppekTUpyeT u3MepeHus. AHanuszatop EC  moxer

MCnosnb3oBaTbCA A9 U3MEPEHUs  MPOBOAMMOCTM U MUHepam3auumn

(M3mepeHne CONEHOCTU HeAOCTYMNHO). WVHTepBasibHasA 3anucb YCTpaHsieTcs.

PyuHoI XypHan unm xypHasn cTabunbHOCTY HaXoAATCA B paboyem COCTOSTHUN.

MpumeyaHve:

. Mpv nognuTke edge™ uepes pa3béM Mukpo USB MK, napametp SETUP
npepnoxut "LOG ON EDGE".

. B namatu Edge mMoxeT 6biTb coxpaHeHo Ao 1000 3anuceit xypHana.
[aHHas namaTb pacnpefensieTcs cpefu BCeX TUMNOB W3MepeHuwid (pH,
EC, DO) u Bcex TMNOB BeaeHusl xypHana (Py4HON XXypHan, >XypHas
CTabuIbHOCTN, MHTEepBasIbHbIE 3anuvcK).

. MakcrMasibHOe KOIMYeCTBO UHTEpBasIbHbIX 3anuceii - 600 (nMpu ycnosum
HauMuusi MecTa).

MakcumanbHoe KOMMYeCTBO MHTEPBaUTbHBIX 3anvicei
B namst - 100. Mpu npesbilleHn 06bEMA namaTn
oTobpaxaeTcs COoO06LUeHVe npeBbilleHnss o0b6bEMA
namsatn “MAX LOTS”. HekoTopble 3anucu [O/mKHbI
6bITb  yganeHbl. Hymepauuys 3anuceli go  999.
Hymepauus 3anuceli 06HynsieTcs npu  yaaneHuu
BCEX 3anuceil. MakcumanbHOe KOMMYecTBO 3anucei
B PYYHOM XYypHane Wan XypHasie cTabunbHOCTU -
200.

Mpy nepenonHeHuyn namsATU >XypHasia BO Bpems
3anucu oTobpasutca coobuieHne “LOG FULL® Ha 3
cpoke KK-gucnnes, 3areMm  NpOTOKO/MpOBaHWe
npekpatutcs. byaeT 0TO6paxEH akpaH U3mMepeHuit.
Tun 3anncu AaHHbIX HacTpansaeTcs

TWnbl 3anMcy AaHHbIX

WHTepBanbHasi 3anucb AaHHbIX - HEMpepbiBHOE  NPOTOKO/MPOBaHWe
onpedenéHHoro  MNpomexyTka BpemeHW,  BblopaHHOrO  Mo/b30BaTesIEM.
(HepocTynHO B OCHOBHOM pexume).

YcTtaHoBka / HacTpoiika



PyuHoit xypHan (no TpeboBaHWi0) - Noka3aHna PervcTpupyrtoTcs Npu HaxaTum
knasuwm LOG. Bce 3anucu XpaHsiTca B OfHOM chaiine AN Kaxaoro tuna
n3mepeHusi. Hosble 3anucy, cAenaHHble B pasHble AHW, XPaHATCA B TOM Xe
thaiine.

XXypHan cTtabunbHOCTU (Mo TpeboBaHMI) - MoKasaHWsi PerucTpUpyTCs Mpu
HaxxaTuy knasnwy LOG 1 JOCTUXEHUU KpUTepust cTabunbHOCTW. Peructpauus
[aHHbIX MPOUCXOAUT NPU BbICTPbIX, CPEAHUX UMM TOUHBIX NapaMeTpax.

[Ons BbiGopa TMNA 3anucy UCnonb3ayiite » Mpu 0TOGPAKEHUN UHTEpPBaSIbHON
3anucy Npy NOMOLLM KMAaBULL *U TMOXHO BblGpaTh MHTEpBasbl BpemeHu. Mpu
0TOGPaXeHUN XypHasa CTabUILHOCTM MpW MOMOLLM KNABULL AU VMOXHO
BblGpaTh NapaMeTpbl CTabUNLHOCTH.

MonHbli Ha6op GLP wuHdopmauuu, BkIovas AaTy, Bpemsi, BblOpaHHBbIiA
[AManasoH, nokasaHus Temnepartypbl, KaMbpoBKY U CEpPUiiHbIA HOMep 30HAa
XPaHUTCA B KXXAOW 3anmcu.

Bblbepute uHTEpBan W nepuog Bbl6opkn B MeHo SETUP (HegocTynHo B
OCHOBHOM pexume). [ Hayaa 3anncu AaHHbIX HaxmuTe knasuwy LOG B
TO Bpems, Korja WHCTPYMEHT MPOBOAUT U3MEPEHUS.

WHTepBasibHan 3anmcb

Bypet BblBEEHO coobLeHne "Moxanyiicta
nopgoxaute" (“PLEASE WAIT”). Bo Bpems akT1BHOW
3anucu nHdopMaums o chaiine otobpaxaeTtcs Ha 3-i
cTpoke XXK-gucnnes. B coobuieHnn ykasbiBaeTcs, B
Kakom chaiine xpaHuTca VHdopMauus, U KOMYeCcTBO
3anuceli. Bo Bpems akTMBHON 3anucu WHdopmaumm
Ha aucnnee oTobpaxaeTcs 3Hak “LOG".

MpW HaXaTun KNaBWlKM P»BO BPEMSI VHTEPBA/IbHOM
3anucK,  0ToGpasnTCA  KOMIMYECTBO  AOCTYMHbIX
3anuceil.
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lMoBTOpHOE HaxaTve knasuwm LOG ocTaHOBUT
MHTEpPBaUIbHYIO 3anncb. Ha HECKOSIbKO  CeKyH[,
nossutca coobuleHve "3AMVCb TMNPEKPALLEHA"
(“LOG STOPPED").

Mpy oOTkase pJartunka BO BPeMSA WHTEPBA/IbHOM
3anMcum  6yget oTobpaxeHo coobuweHne "HET
MECTA" (*OUT OF FREE SPACE").

PyuyHast akTusBauus xypHasia 3anucu

B meHio SETUP BbibepuTe py4yHOI xypHan. [Ans
Havana 3anucun gaHHbIX HaxmuTe knasuwy LOG B TO
Bpemsi, Korga WHCTPYMEHT MPOBOAUT W3MEPEHUS.
ByfeT BbiBeaeHo cooblueHne  "TIOXAJYWCTA,
NOAOXKANTE" (“PLEASE WAIT"), Ha XXK-gucnnee
oTobpa3nTcA HoMep 3anucu haiina c  JaHHbIMU
N3MEPEHWIA.

Mocne oTobpaxeHuss Homepa (paiiia C AaHHbIMU
6yaeT oTobGpaxeHo ocTaBlleecsi cBOGOAHOE MeECTO.
Ha ancnnee otobpaxaetcs 3Hak “LOG".

XypHan ctabusibHocTH

B meHio SETUP BbiGepuTe XypHan ctabunbHocTu. B
OCHOBHOM  pexume [OCTYMeH TONbKO CpegHui
napameTp 3anucu fadHblX. a8 Hadana 3anucu
OaHHbIX HaxkmuTe Knasuwy LOG B TO Bpems, Korga
WHCTPYMEHT NPOBOAUT U3MEPEHNS.

ByfeT BbiBeaeHo cooblueHne  "TIOXKAJTYNCTA,
NOAOKANTE" (“PLEASE WAIT”), Ha pgucnnee
oTo6pasutca 3Hak “LOG” coobuweHne "XOUTE"
(“WAITING”). 3anucb MOXHO OCTaHOBWTb, MOKa Ha
avcnnee otobpaxaetca coobuweHne “WAITING”,
NMOBTOPHLIM HaxkaTnem knasuwmn LOG.



Mpn cobnogeHnn BblGpaHHLIX KpuTepues 6GyaeT
oTobpaxatbca coobweHne "COXPAHEHO", 3atem
Ha [aucnneii 6yneT BbiBeAEHO COo06LieHMe 06
ocTaBllemcs cBobogHOM Mecte. Ha gucnnee
oTobpaxaeTcs 3Hak “LOG".

Bce 3anucy, xpaHawmecs B edge™, moryT
npocMaTpvBaTbCs  aHa/IM3aTopoM  NpY  HaxkatTuu
knasuwm RCL. >XXypHan 3anuicu rpynnupyroTcs
cornacHo namepeHusim (pH, EC, DO).

Mopsfok oToGpakeHuss napameTpoB OCHOBaH Ha
NOAKMIOYEHHBIX Aatumkax / 3oHgax. Ha gucnnee
TaKke OTobGpaxaeTcs MPOLEHT 3aHATOW namaTty.
Haxvmute Ha knasuwy CFM pans  oTobpaxeHus
[JaHHbIX 3anucei.

ECMM K aHanu3atopy He MOAKIYEH [AaTuMK Win
30HA, TO, MPX MOMOLLUM KMaBULLKM » MOXHO BblGpaTh
Xenaemblii TUM M3MepeHuil. Haxmute Ha KriaBully
CFM ansi 0To6paXkeHnsi AaHHbIX 3anu1ceil.

Vicnonb3yiite KNasulm « 15 NPOKPYTKA 3armceil.
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MpocmoTp
JAHHbIX

XypHana

Mpn oTcyTcTBMM hakTa 3anvcy faHHbIX, To 6yaeT
oTOGpaXeHO cneaytollee coobLLeHVe (Hanpumep,
ons pH):

No Manual Logs

No Stability Logs

HaxmunTe knasuwy CFM ans nepexofa BHYTpb ghaiina Ans npocmoTpa
3anuceii. Monb3yiTech kNaBuwamm co CTpeskaMmn 41s npocmoTpa

3anuceil.

Monb3yiTech knaBuLlei »aA oTobpaxeHns faHHbIX GLP.
Haxmute knasuwy CLR, a 3atem knasuwy CFM, ans

yaanenus 3anucu unu cpaiina. Haxmnte knasmwy RCL

NS BbIXxofa U3 npocMaTpuBaemoro daiina.

HaxmnTe knaeuwwy RCL ansi BO3BpaLLEHNS HA 3KpaH U3MEPEHWIA.

YcTtaHoBka / HacTpoiika

Ypanenve 3anucu / chaiina

Haxmute knasuwy RCL v BbibepuTe 3anuchb.

Mpy nNomowm Knasuwl  BbiGepuTe chaiinbl / 3anucu
ana  ypanenus.  Ha  gucnnee  oto6pasutcs
coobuieHre 06 yaanenun 3anucy “CLEAR MANUAL”
nmm “CLEAR STAB”.

Mpn yaaneHun WHTepBasbHOW 3anmncu coobLueHve
“Clear” oTobpaxaeTca BMecTe cO 3HakoMm “CFM”.
Mpn nomowy KknNaBWw CO CTpefikamu BblbepuTe
apyroin  dpaiin. Haxmnte  knasuwy  CFM.
OTtobpasutcs coobLueHne "MOXAJYVCTA,
NMOJAOXAONTE" (“PLEASE WAIT”).

[nsa Bbibopa Apyroro dhaiina MHTepBasIbHONM 3anucu
BOCMO/b3YiTECh KaBuLwamu Haxmute knasuLly
CFM. Orto6pasntcsi cooblieHne "TIOXANYNCTA,
NOAOXXOUNTE" (“PLEASE WAIT”).

Uepe3 HECKO/IbKO CEKYH[, Ha Aucnniee oTobpasuTtcs
coobuieHve 06 yaaneHumn cpaiina “CLEAR DONE”.



Ons ypaneHws oTaenbHbIX 3anvceil (3amuceldi pyyqHOro xypHana / xypHana
CTabunbHOCTN) HeobXxoAuMO nepeiiT B haiin 3anucu CTabubHOCTU Mpu
nomowwm knaeuwm CFM. Wcnonb3yiiTe knaBuliyM CO CTpesikamu ans Bbibopa
3anucu ana yganeHus, 3atem Haxmute knasuwy CLR.

WNHcTpyMeHT oTobpa3ut coobuieHne “CLEAR REC." BmecTe co 3HakoMm “CFM”
C yKasaHveM Homepa yfanéHHol 3anuncu. BbibepuTe Apyryt 3anucb npu

KNaswLLI CO CTpenKamu. n jO

HaxmuTe knasuwy CFM. OTo6pasutcsi cooblieHme "TIOXANYNCTA,
NOAOXANTE" (“PLEASE WAIT”), 3arem oT06pa3utca cooblieHne 06
yoaneHun cpaiina “CLEAR DONE". MMpu ypaneHuu 3anuceil Hymepaums
OCTaBLUMXCA 3anuceli 3mMeHuTca (yaaneHHble Homepa 6yAyT 3aHATbl, HO BCe
3anncu oCTaHyTCA B XPOHO/IOrMYECKOM MOPSAKE).

[ns ypaneHus Bcex 3anuceil B pydHOM XXypHane / xypHane cTabuibHOCTM
BbINOJIHANTE LWarK, aHanornyHble yaanexduo ®ANTOB.

BblbepuTe py4uHOii XypHan / XypHan cTtabuibHOCTU
n Haxmute knasuwy CLR. WHCTpymMeHT oTo6pasuT
coobuleHne “CLEAR" BmecTe co 3Hakom “CFM” c
ykasaHuem yAanéHHon 3anvcu. Ona nofreepaeHns
yAaneHvs BblGpaHHOro aiina HaxmuTe KnasuLLy
CFM. [insa Bbixoga 6e3 yaaneHus HaxmmTe CLR.

Homep dhaitna wucnonb3yetca ANA  onpefeneHns KOHKpeTHoro Habopa
AaHHbIX. Homepa chaiinos BblgensoTca nocnegosatensHo go 100, aaxe ecnm
HekoTopble haiinbl 6binv yaaneHsl. O6Liee KOMYeCTBO (haiisioB, KOTOpble
MOryT 6bITb coxpaHeHbl -100. Ecnn HekoTopble yaaneHsl (Hanpumep, 1 - 50),
NATbAECAT AOMNONHUTENbHBIX (haiinoB MOryT ObiTb coxpaHeHbl. OHu 6yayT
npoHymepoBaHbl 101 - 150. [aHHble chaiinbl  pacnpegenstTcs
nocnefosatesibHO (MpV YCNoBUW Hanmuuss namatn) go 999. Mocne 3toro
Heob6xoAMMOo yaanuTb BCe ®AWN/bI ana Havana HOBOM HyMepauun.

MpocmoTp
[aHHbIX

XypHana



npOCMOTp Ypanutb BCé
Bce xypHanbl pH (wwm EC / DO) moryT 6biTb yAaneHbl. JaHHas yHKUuA

[aHHbIX

YKypHana

24

YcTtaHoBka / HacTpoiika

yaanuTt Bce 3anncaHHble AaHHble BblﬁpaHHOFO TMna n3MmepeHus.

Haxmute knasuwy RCL. bBygeT muraTe 3Hak pH, EC
wm DO. Wcnonb3yiiTe knaeuy » Ans  Bblbopa
n3mMepsieMbIx napameTpoB 151 yAaNeHnsl B XXypHasie
[JaHHbIX.

B TO Bpems kak MuraeT TUn U3MepeHuli u
oTobpaxeHo coobueHne “LOG RECALL” HaxmuTe
CLR.

VIHCTpyMeHT oTo6pa3uT coobuieHne “CLEAR ALL”
BMecCTe co 3HakoM “CFM”. Haxmute knasuwy CFM.

OTo6pasutcs coobLeHre "MOXAJTYVCTA,
NOAOXKANTE" (“PLEASE WAIT") 1 npoueHT
yoanéHHblx 3anuceid. [lpouesypa MoxeT ObiTb
NoBTOPEHA A1 APYTVX PEXUMOB U3MEPEHUS.

MpumeyaHvne: Ecnm knasvwa CLR Haxata no
owmnbke, TO AN1A BbiIXxoga 6e3 yfaneHus HaxmuTe
CLR.



XXypHan 3anvcu gaHHbIx edge™ MOXeT nepeaaBaTtbCsi C aHanm3aTopa Ha
thneww-Hakonutenbs USB npy NOMOLLY (OyHKLMM BOCCTAHOB/EHUS! XypHana.

MuHMManbHble TpeboBaHua USB Hakonutens

1.1. Bbibepute 3anucb pH, EC nan DO, KOTOpYtO Bbl XOTUTE 3KCNOPTUPOBATL

U cnefyiiTe AaHHbIM Liaram.

MopgkntounTte prew-Hakonutens USB k pasbémy
USB, pacrnosiokeHHOMY Ha BEpXHeli CTOpOHe
aHanusaTopa. Haxmurte knasuwy RCL u BblbepuTe
napameTp g1 npocmotpa. Haxmure knasuwy CFM.
Mpy nomowy knaBvw  BbibepuTe chaiinbl / 3anucu
ons npocmotpa. Haxmute knasuwly LOG (He CFM).
AkTmsupyetcs 3Hak "USB HOST".

OT06pasutcs coobLeHre "MOXAJYVICTA,
NoAOXANTE" (“PLEASE WAIT?), 3arem
oTob6pasnTca coobuieHne "IKCMOPT" (“EXPORT").
HaxmnTte knasuwy CFM gns akcnopTta BblbpaHHOIA
3anucn wnm chavina. Ecnm B TedeHnne 10 cekyHg,
knasuwa CFM He 6ygeT Haxata, To USB pazbém
CTaHeT HeaKTUBHbIM.

AHanusaTop 6yfeT oTobpaxaTb NMPOLEHT aKcnopTa.
MpoueHT gomkeH AocTurHyTb 100 %. M3Bnekute
USB chnew-Hocuternb.

Bynetr OTOGpaxEH BbIGpaHHbIA haiin. Haxmute
Kknasuwy RCL aBaxapbl AN BO3BpaLLeHUA Ha dKpaH
N3MEPEHWIA.

MpumeyaHve: He wu3Bnekaiite USB  cneww-
HakonuTenb BO BpPeMs nepefayn AaHHbIX.

1
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XypHan 3anvcu gaHHbix edge™ MoxeT nepegasatbca ¢ aHanusaTopa Ha MK
npv  nomowy  YHKUMM  BOCCTAHOB/IEHUA  XypHana.  MuHMManbHas
onepaunoHHas cuctema K - Windows XP.

1. TMogxntoueHve edge™ K KOMMNbIOTEPY C NOMOLLBIO Mpuiaraemoro kabens
Mukpo USB.

2. Bwounte edge™.

3. Ecnm BrioyeHne edge™ (“LOG ON EDGE") BbINOMHEHO, TO HEO6XOAUMO
B MEHIO HacTpoek BbibpaTb NyHKT akcnopT Ha MK (“EXPORT TO PC).

KomnbloTep gomkeH onpegennTb edge™ kak CbEMHbIA auck. OTKpoliTe auck
AN NPOCMOTPa COXpaHeHHbIX haiinos. Paiifbl XypHana opmMaTupyroTCs Kak
3HaYeHns, OTAeNEéHHble 3anATbiMU (*.CSV), KOTOpble MOryT ObITb OTKPbITHI
No6bIM TEKCTOBLIM pPefakTopoM WM NPorpaMmoii no paboTe ¢ 3NeKTPOHHbIMU
Tabnmuamm.

MpumeyaHve:
. Mpepnaraemble napameTpbl Ha6opa cuMBOOB 3anagHoi Esponbl (1ISO-
88859-1) 1 aHrNuinckuii A3bIK.

e [Jpyrue aiinbl MOryT 6biTb BUAHbI B 3aBUCUMOCTU OT HACTPOEK
KommnbloTepa. Bce halinbl 6yayT oTobpaxaTtbecs B JaHHON narke.

. MpoBoanMoCTb 6yaeT oTobpaxarbcst B MKCM/CM.

ViHTepBasbHble 3anvucu umeroT cooTseTcTeyowmne metku pH, EC nnam DO, T.e.
PHLOTO001, ECLOT002, DOLOTO003.

PyuHble xypHansl PHLOTMAN, ECLOTMAN 1 DOLOTMAN.

XypHanbl ctabunsHoctn PHLOTSTAB, ECLOTSTAB u DOLOTSTAB. Bce
XypHasbl  CTabW/IbHOCTW,  HE3aBUCUMO OT  HACTpoek CTabunbHOCTW,
pacnosnoxeHbl B O4HOM 1 TOM Xe haiine xypHana AaHHOro Tuna n3mMepeHus.

LénkHnTe no chaiiny gna NnpocmoTpa faHHbIX XypHana.
MpumevaHne: OTobpaxeHue coobuleHuss C! o3HayaeT TO, YTO MapameTpbl,

NPy KOTOPbIX MCMOMb30Ba/ICA AaTuuk / 30HA HeBepHbl. OTobpaxeHue
coobLieHus C!! 03HauYaeT To, YTO TeMMepaTypHbIii 30HA C/IOMaH.

YcTtaHoBka / HacTpoiika



[ns onTumanbHoro pH n3mepenus BbINONHUTE CreayloLyve feinCTBrsA:

1 W3yuute npeumyliecTBa U OCOOEHHOCTW CTaHAAPTHbIX W OCHOBHbIX
PEXMMOB.

2. TpoBeauTte HacTpoiiKy aHanu3aTopa edge™.

3. Kanubposka

4.  VismepeHus

"CrangaptHaa" pH onepauusi BkawouaeT 5-GydpepHas kaimbpoBka C
MCMOMb30BaHNEM M0/Ib30BaTENbCKUX bychepoB, oTobpaxeHne 0,001 pH,
MCNONb30BaHNe ANArHOCTUYECKMX OCOOEHHOCTel NpOBepKM  KasmbpoBKu
(Calibration Check™), koTopblii BkIouaeT B cebs ucnonb3yemblii bydep,
COCTOsIHME 30HAA, BPeMsA OTKIMKa W COOOLUeHUs, ykasblBawolwye Ha
3arpssHeHune 6ydepa unm pH gatuvka, Tpebyrowmnx o6CyXnBaHua Bo Bpems
KanmoépoBku. [lONOSHUTESIbHbIE  WHAMKATOPbI MPOBEPKM AaTynka  Sensor
Check™ pocTynHbl Npu Ucnonb3oBaHumn anektpogos Hi 11311 wnm HI 12301.

K HUM OTHOCHATCSI UHAVKATOPbI HEMPEPLIBHOW AMArHOCTUKM 4151 06HAPYXeHs
NOJIOMKY 3M1EKTPOZA B pesy/bTaTte 3arpsisHeHusi ob6pasua unv obpacTaHus.
CraHgapTHasi pH onepauusi Takke BK/IOYaeT B Ce6si MOJHYI perncTpauuio
BCEX TUMOB AaHHbIX.

"OcHoBHan" pH onepauuss npefocTaBNsAeT ynpolleHHoe wMeHw SETUP;
M3MEeHUTb U3MepeHns pH Henb3a. AHanusaTop oTobpaxaeT paspelleHune 0,01
pH n kanmbposky 3-ToueyHoro OychepHoro pacTsopa K3 crnepyolmx pH
6ycpepos; 4,01, 6,86, 7,01, 9,18 mnm 10,01. XapakTepHble 0COGEHHOCTU
(coobueHust) Calibration Check™ un Sensor Check™  orpaHu4YeHbl.
CoobLeHns kanubpoBkM Takke HedocTynHbl. GLP 6ygeT o6ecneumBaTb
[AaHHble CMelleHns, ckaTa, 6ydepoB u gatbl Kanmbposku. CraHgaptHas pH
onepaupMs  Takke BK/IOYAeT B ceba  perncTpaumio  TUMNOB  AaHHbIX
CTabunbHOCTW.

Mpumeyanve: Mpu M3MEHeHUW CTaHAAPTHOW onepauuy Ha OCHOBHYHO B MEHIO
SETUP paHHble npeabiaylueil kannbpoBkn 6yayT yaaneHsl. 005 BbINOSHEHUS
[AaHHoro npotecca 6yaeT npefcTasieH 3anpoc.

# (]
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# (! OCHOBHbIE pa3/Nuns MeXAy OCHOBHbLIM U CTaHAAPTHLIM pH pexumamu
NpeACTaBEHbI HUXE.

"
/
34 CraHagpTHbIA pexum_ OCHOBHO peXum®
Kanu6poska 5 Tovek, BKAOYas 2 N0Nb30BaTENbCKUX 3 TOUKMN
6ychepa
[narHocTuka Coo6uieHns 06 owmnbke GLP Cal Check™ OCHOBHble co06LieHns 06
u Feature Sensor Check™ ownbkax GLP
Tun xypHana Pyu4Hoi1 XypHan, XypHan cTabunbHOCT Pyu4HoIi XypHan unu xypHan
VN WHTepBasnbHas 3amnuchb. CTabunLHOCTH.
Pekomengyemble pH HI 11310, HI 12300 HI 11310*
3N1eKTpo/bl: HI 11311, HI 12301 HI 12300

HI 10530, HI 10430

* Bce faTuvky paboTatoT B JaHHOM pexvme, HO AuarHocTvka v Bce Gydhepbl He
6yayT AOCTYMHBI.
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PaboTta pH aHanusatopa HacTpauBaeTcs C NOMOLUbO Knasuwm SETUP ¢ pH
30HAOM, MOAKMOYEHHBIM K aHanmsatopy. CreuudnyHble napameTpbl
oTOGpaXxarTcs B MeH. Ecnm ocHoBHOI pexum “On” cnucok napameTpos pH
He oTob6paxaetcs. CMOTpUTE OMUCaHMe OCHOBHOTO pexuma AaHHOW
onepauuu nepen, HACTPOWVIKOW aHanusatopa.

Mapavetp OrvicaHre Bam o OcHoBHol
aHTbl YMO/HaHMIO  peXiM
OCHOBHOIA Mpy BKIKOYEHHOM pexume On OFF [octynex
pexum (“On") ans ucnonb3oBaHua unn
AOCTYNEH NULLb Off

orpaHuyeHHbIi Ha6op
napameTpoB U kannM6poBok.

WNHhopmaums BusyanbHas uHgukauus Oon ON MpumeHaemble
6yhepoB, COCTOSIHNSA 30HAA unu 6ycepsl,
1 BPpEMEHN oTKnkKa Off COCTOSIHMSA 30HAa
onpeaensioTcs n 1 Bpemsi OTK/IMKa
oToGpaxaloTcs, ecnu npu He
Kann6poBke MCMonb3yTcs oTo6GpaxaeTcs.
6ydepbl pH 7, 4 u/ unn 10.

MNepBblii Ecnn HaxoauTcs B On Off HepocTtynHo

nonb3oBarenb aKTMBMPOBAHHOM COCTOSIHUM unm

cKnii 6ychep “On”,To nosBonser Off

nonb3oBaTen BBECTU
3HaueHue 6ydepa pH gna
1CMo/b30BaHUsA BO BpEMSt
KanuGpoBKM 30HAA.

BTopoii Ecnn HaxoguTcs B Oon Off HepocTtynHo
nonb3oBarenb aKTMBMPOBAHHOM COCTOSIHUN um
ckunii 6ychep “On”, To nossonser Off

nosib30BaTesNl0 BBECTU
3HaueHue 6ydepa pH gna
1CMo/b30BaHUsA BO BpEMSI
KanuGpoBKkM 30HAA.

MepBas Touka Mo3sonsaeT nonb3osaresnio Cwmeuy CwmeuleHne HepocTtynHo
KannGpoBKM BbIGPaTb NEpPBYH TOUKY eHne (aBTOMaTH4eCKM
KannbpoBKM. wnn ncnonb3yertcsa
Touka cMelleHue).
PaspelweHnue Mo3BonseTr nonb3osaresnto 0,01 0,01 pH HepocTtynHo
BbIGpaTth paspelerue 0,01 nnm (aBTOMaTMyECKN
unm 0,001 pH. 0,001 ncnonb3lyercsa
pH paspewenue 0,01
pH).
Bre Ecnn HaxoauTcs B On On HepocTynHo,
fAvanasoHa aKTMBMPOBAHHOM COCTOSIHUM unm oTcyTcTBYET
Kann6poBku “On”, T0 U3MepeHus BHe Off coobueHne 06
AvnanasoHa 6ydepa olwmnbke.

KanMGpOBKN BbI30OBET
npeaynpexgeHue.

KoHdumrypau,
va pH
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Kanmnbposka
pH

pH onepauMn B  CTaHZapTHOM  pexwuMe  npefnonaraloT  NosHoe
oyHKLMOHMPOBaHMe aHanmsatopa edge™. Bwioyas ceMb CTaHAapTHbIX
6ychepos 1 Aa nonb3osartenbekux. MATe pH 6ydepos MOryT ucnosb3osaTbCs
AN KanMBPOBKU.
WVIHCTpYMEHT A0/KEH NPOWTY NOBTOPHYHO KasIMBPOBKY Npu:

Heo6Xx0AMMOiA BbICOKO TOYHOCTW U NPOBEPKE AaTumKa.

3ameHe pH anekTposa.

Mo kpaiiHein mepe, OfMH pa3 B Hefento.

lMocne TecTUpoBaHNA arpeccuBHbLIX XMMUYECKUX BELLECTB.

Mpu oTo6paxeHnn cooblyeHns "CAL DUE” Ha 3 cTpoke XXK-gucnnes.

Kaxabli pas, korga BbIMOMHAETCA KaMOpoBKa WHCTPYMEHTa Heo6X0AUMO
MCMosb30BaTb HOBble Oydoepbl U BLINOMHATL OOC/AYXUBaHWE 3MeKTpoja.
PekomeHayeTcs BbibpaTh 6ychep kanmbposku, noaxogawmii ana pH obpasua.
MoaroToButesnbHbIe PaboTbl

Haneiite He6onbLLOE KONMYECTBO BY(hepHbIX PACTBOPOB B YUCTbIE MEH3YPKM.
Ecnm BO3MOXHO, UCNOMb3yliTe NNacTUKOBble MEH3YpKM Ansi cobnogeHus
3/1EKTPOMArH1THO COBMECTUMOCTH.

Ons  TOYHOW KaMGPOBKM W CBEAEHUS K MUHUMYMY MEepeKpECTHOro
3arpsi3HEHNS UCMOMb3YiTe ABE MEH3YpKu Ansi Kaxaoro 6ydepHoro pacrsopa.
OfvH ANa onosackuBaHWA 3nekTpoja W OofuH ANa Kambposku. Ecnv Bbl
n3MepsieTe KWUCMbIA AnanasoH, ucnonbayiite pH 7,01 wim 6,86 B kayecTse
nepsoro 6ydepa 1 pH 4,01 (nnm 3,00*) B kauecTBe BTOpOro 6ychepa. Ecnn Bbl
n3MepsieTe LWEeNoYHbIi AnanasoH, ucnonbayiite pH 7,01 nam 6,86 B kayecTse
nepsoro 6ydepa n pH 10,01 nnm 9,18 B kayecTBe BTOPOro bydepa.
Mpoueaypa

Kannbposka MOXeT Npou3BOAUTLCA C WCMOMb30BaHMeM A0 MsATM 6ydiepos
KanmbpoBKW. [15 TOUYHbIX W3MEPEHW pPEeKoMeHAyeTCs WCMoNb30BaTbh Kak
MUHUMYM TpY TOYUKM KasImbpoBku. Bydep kannbpoBkM MOXET ObiTb BblGpaH 13
cnucka 6ydepoB kanMbpPOBKM, KOTOPLIA BkIYaeT B cebs nonb3oBaTesnbekue
6ychepbl 1 cTaHfapTHbIE Bydhepsbl:

pH 1,68, 4,01 (pH 3,00%), 6,86, 7,01, 9,18, 10,01 n 12,45.
* pH 3,00 BMaHa TONbKO MPU UCNOMb30BaHUW CreunanibHoro pH anektpoga u

3ameHe
6ydhepa pH 4,01.

VHCTpyKUMs Nno akcnyaTauum



Monb3oBaTenbckne  Oydhepbl  NO3BONSAIOT  MNOMb30BATENO  NPOBECTM
KannbposKy B OydhepHOM pacTsope, OT/iMyatollemcsi OT cTaHfapTHoro. [sa
nosib3oBaTeNbCkMx byhepa MoXHO 3afaTb B MeHio SETUP. [lononHutenbHble
cBefieHns 06 1Cnosb3oBaHUK MoJb30BaTE/IbCKUX OydepoB pacnonoxeHbl Ha
cTpaHuue 30.

[JaHHbIli MHCTPYMEHT aBTOMaTM4Yeckn npomnyckaeT Gydep, MCNonb3yemblii BO
Bpemsi KasMbpoBKK 1 Bydiepbl, KOTOpble HAXoAATcA B AgnanasoHe pH + 0,2 ot
OIHOTO 13 Ka/IMBPOBOYHBIX BYhepoB.

Morpy3uTte pH anekTpog B 6ydhepHblil pacTBOp NpubamsuTensHo Ha 3 cm (1%
OoliMa) 1 akkypaTHO nepemellaite. Haxmute knasuwy CAL ana Beoga
KasIMOPOBKU.

MosiBuTCst 3HaK “CAL” 1 6ycpep “7.01” Ha 3-i1 cTpoke
XKK-gucnnes. Mpn nomoy KnasuLl co
CTPE/IKAMW BbibepuTe fpyroe 3HadeHue Gydepa.
WNHCTpyMeHT oTo6pa3nT coobueHne “STIR” u 3Hak
NecoyHbIX YacoB BMecTe ¢ coobuweHnem “WAIT” oo
MOMEHTa CHATUSA CTabUMbHbIX NOKa3aHWIA.

Korga nokasaHuii cTabunmsnpyloTcs 1 coBnajatoT ¢
BblOpaHHbIM Bydiepom, MOSBUTCA MWralowmii 3HaK
“CFM”. Haxmute Knasuwly CFM ons
NOATBEPXKAEHVS KaIMOPOBKU.

KannbpoBaHHOe 3HaueHue byaeT oTobpaxaTbCs Ha
1-i cTpoke JKK-gucnnesi, BTOpoe OXugaemoe
3HaueHune Gydepa - Ha 3-1i cTpoke XKK-aucnnes.

Mocne noATBEPXAEHUS MEepBO Ka/IMOPOBOYHON TOYKM MPONOOWMTE 1
norpysute pH an1ekTpog Bo BTOpO 6ydhepHblii pacTBOp NpubaM3nTensHO Ha 3
cM (1% proiima) M akkypaTHO nepemewaiite. Mpu nNOMOWWM KNaBul €O
CTPEJIKAMW BbiGepuTe apyroe 3HayeHune bydepa.

Kanmbposka
pH
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VIHCTpYMeHT oTo6pa3nTt cooblyeHne “STIR” 1 3HaK NecoYHbIX YacoB BMeCTe C
coobuieHem “WAIT” 4O MOMEHTA CHSITUS! CTaOW/bHbIX NMOKa3aHWIA.

Korga nokasaHuii cTabuivsnpyloTca U coBnafaloT C BbiGpaHHbIM Gydhepom,
nosiBATCA  Murawwmin - 3Hak  “CFM”.  Haxmute knasuwy CFM  pgns
NOATBEPXAEHNSA KaNIMOPOBKU.

MoBTopuTE nNpoueaypy C AonofHUTEeNbHbIMM pH 6ydepamn. B obuieit
CMIOXHOCTY MOXET 6bITb NCNO/Mb30BaHO NsATL Gychepos pH.

Mocne noaTeepXaeHVs nocnepHei KanmbpoBOYHON
Toukn Haxmute Kknasumwy CAL, oT0o6pasuTtcs
coobuweHne "COXPAHEHWE" (‘SAVING”) B TO
BpeMs, Kak WHCTPYMEHT OyaeT aBTOMaTUYeCKM
COXpaHATb  MHopMauMio 1M Nepexoauts B
CTaHfapTHbIli pexuMm. Ecnv Bce NATb 3HAYEHWN
bychepa  ObiM  OTKANMOPOBaHbI,  COXpaHeHue
MHhopMaLyn NPOn3oNAET aBTOMATUYECKN.

Mpy nogTBEPXAEHUM HOBOrO Gydiepa cTapblii 6yaeT
3aMeHEH [N [JaHHOro 3HauveHus Oydepa wm
3HauveHus, Haxogsuweroca B guanasoHe + 0,2 pH.
Mpn oOTCyTCTBMM 3HaueHus OGycepa, u ecm
KanmbpoBka SIBNSETCA He MOoSHoN (NsaTb 6ycepos),
TO Tekyluin 6ydep [06aBNSeTCs K CyLecTBYHOLLEN
KanmépoBske. Ecnu cyliecTByoLimMe KasmbpoBOYHbIE
BE/IMYMHE NOSHbI, TO WHCTPYMEHT 3anpaluvBaeT
Kakoli 6ychep cnefyet yaanutb.

Bbi6epute 6ycep Ana 3aMeHbl Npy NOMOLLM K1aBuLl CO
CTPEJIKAMW . Haxmute knasuwy CFM gna noAareBepxaeHus
Bblbopa 6ydepa.

Haxxmute knasuwy CAL ana npekpatleHns 3aMeHbl.

MpumeyaHve: Ecnu 3aMeHEHHBbIV Bydiep HaxoauTcs BHe AuanasoHa pH + 0,2
OTKa/IMO6pPOBaHHOTO Gychepa, TO AaHHbIA  6ychep MOXHO BblGpaTb A/
cnepfyiolleli KanMbpoBKM BO BPEMS KasIMOPOBKM TEKYLLEI.

VHCTpyKUMs no akcnyaTtaumm



Pa6oTta ¢ nonb3oBaTenbckumn Gydepamm

Ecnn nonb3oBatenbckuii 6ychep Obl1 ycTaHoBMeH B MeHw SETUP, To ero
MOXHO BblOpaTb BO Bpems KaJIMOpOBKM MNpyM MNOMOLWUM  KNABWL  CO
CTPEJIKAMW. OTto6pa3sntcs 3Hak “C1” unm “C2".

HaxmuTe knasuwly wnpyu Heo6X0AMMOCTU U3MEHUTb
3HauYeHWe Mosb3oBaTenbCKoro Gydepa. 3HadeHvie
6ychepa HauHET muratb. Vicnonb3yiiTe KnaBuLLIKM CO
CTpenkamum AN W3MEHEHWUs! TeKyLlero 3HaueHus

6ychepa.

Mo npoluecTBuM 5 cekyHS 3HaueHue Gychepa
06HOBUTCS. HaxXmuTe Knasuly »rpu
HE06X0AVIMOCTY NOBTOPHOTO U3MEHEHUS.

MpumevaHue: [Monb3osartenbckue 6ychepa MOryT OblTb  U3MEHEHbl B
amnanasoHe pH = 1,00 OT yCTaAHOB/IEHHOrO 3HAYeHUS BO BPeMsi KasIMOPOBKU.
Mpy oTOGpPaXkeHWN Nosb3oBaTenbeKoro Gydhepa NosBAATCA 3HakM “C1” unm
“Com.

MepBasi TOUYKa KaIMOPOBKM

MpW BbINOMHEHUM HOBOW KaMMGPOBKW, WM AOOABNEHUN YXE CYLLECTBYIOLLEN,
nosb3oBaTeslb MOXeT BblOpaTb, Kak nepBas HOBas Ka/MOGpOBOYHAS TOuka
OyfeT paccMaTpuBaTbCA B CBA3WM C YXe CyLEecTBYIOLLEH KanmbpoBOYHOM
Toukoli. [laHHblii napameTp BblGupaeTcss B SETUP napameTpom MEPBOW
KAJIMBPOBOYHON TOYKW. [Ba BapnaHta SETUP - "“TOYKA" (“POINT") nm
"CwmelleHve" (“OFFSET").

Touka: HoBbIii 6ydiep MOXeT ObITb L06aBNEH K CYLLECTBYHOLLEN Ka/MGPOBKE.
HaknoH anektpoga OyaeT nepenpoBepeH C Y4Y4€TOM fJaHHOro 6ydhepa
(0BbIYHBIN peXUM).

CwmelleHne: HoBasi kanmGpoBoyHasi Touka Gychepa MOXET co34aTbh KOHCTaHTy
CMELLeHUsl  AnA BCEX  CYLECTBYWOLWMX  [AaHHbIX  kanmbpoBku  pH
(cywecTByoLLas KanM6poBKa A0MKHA UMETb OT AByX pH 6ydhepos).

Kanmbposka
pH



Kanmbposka
pH

MoBTOpHas kanmbpoBka patuvka pH wiv fobasneHue  CyllecTByiOLLEl
Kanmbposku npocta u cnegyet YKASAHUAM, npuBefeHHbIM Ha cTpaHuue Ne
28.

HaxmnTe knasuwwy CAL. MomecTute AaTuuk B xenaemsblii 6ydep v Bolibepute
6ychep. Mpy [OCTUXEHUN PABHOBECHOIO YPOBHA AATUMK MOSIBUTCA M 3amuraeT
3Hak CFM. Haxmute knasuy CFM.

Haxmnte knaBuwy CAL pgns  nponycka kanmbposku.  Mpogomxaiite
KasIM6pOBKY AONOMHUTENbHBIX BydhepoB. MNocnefHsAs Touka kannbpoBku byaeT
pobasneHa K cylwecTsyloWUM faHHbiM. GLP  6yaeTr oTpaxaTb camble
nocnegHve AaHHble KanmbpoBki. CTapble KasimbpoBOuHble 6ydepbl 6yayT

Mpumevanve: Mpy nofTBepXAeHNM HOBOro Gychepa
CTapblii 6yAeT 3ameHEH [NS AaHHOTO  3HauyeHust
6yhepa 1um 3HaveHus, HaxogsLerocsl B gnanasoHe
+ 0,2 pH. Mpu oTcyTCTBMM 3HaYeHust bydepa, u ecim
KanmbpoBka SBNSETCA He MOoSHoN (NsaTb 6ydhepos),
TO Tekywuin 6ydep fo6aBNseTCs K CyLecTBYHOLLE
Kanméposke. Ecnu cyuiecTsyloLime KasmbpoBOYHbIE
BE/IMYMHE TMOfHbI, TO WHCTPYMEHT 3anpaiuvsaeT
Kakoli 6ychep cnefyet yaanutb.
MpumMeyaHmne: Mpy NCNONb30BaHUN CTAHAAPTHOTO pexumMa (OCHOBHOW pexum
Off) nonb3oBaresib MOXET BbIGpaTh NapameTpbl oTobpaxeHns COCTOAHNA
n OTK/IMKA Ha pgucninee. OHW sBAsOTCA 4vacTbio cuctembl Cal Check™ u
Bbl6MpatoTcs B MeHlo SETUP B  napametpe MHOOPMALIVA
(INFORMATION). ON unmn OFF.
CocTosiHVEe ¥ Bpemsa OTK/VKa 3/1eKTpoaa
®yHKkuma kanmbposkn edge™ Calibration Check™ oueHVBaeT COCTOSIHME K
BPEMS OTK/IMKA 3NeKTpoJa BO BPeMS KavkAoW kannbpoBKM M oToGpaxaeT ero
Ha OCTaTOK [HS.
M3mepeHre COCTOSIHUA MOKasbiBAET COCTOSIHWE 3/1EeKTPOAA, OCHOBaHHOE Ha
XapaKTepucTuKke CMeLLeHns 1 HaknoHa pH anekTpofa BO BpeMsi KasIMOpOBKU.
N3mepeHve oTKIMKa - (DYHKUMA CTabuimsaumn BpeMeHu Mexzay nepsBbiM U
BTOPbIM KasIMBpOBOYHBLIM Byhepom, koraa KannmbposBKa NPOU3BOAUTCA MEXIY
napoii 4,01, 7,01, wwm 10,01. [aHHble M3MEpPEHUS OToGpaxarT
3heKkTUBHOCTL PaboTbl 3/1eKTpoda W [O/MKHbI MOCTENEHHO CHUXaTbCA C
yBe/IMYEeHNEM CpoKa CNyX0Obl 31eKTpoaa.
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Ecnv MHCTpYMEHT He OTKannbposaH, 3anucb O KanmMbpoBke Oblna yaaneHa
ww 6bina oTKaMGpoBaHa TONbKO OAHA TOouKa, MOKa3aHUs COCTOSHUSA
3NeKTPoAa U OTKMKA 3N1EKTPOAA ByAyT MyCTbIMU.

[na  HenpepbiBHOrO OTOOpPaXEHUs COCTOSIHUA U OTKIMKA  3/1eKTpoja
HeobxoAMMa exefHeBHas Kanmbposka. [laHHas MHGOpMAaUMsS MOXET Takke
paccmarpmBaTbCs B AaHHbIX GLP.

CoctosiHue cnas (Tonbko ana HI 11311 n HI 12301)

dyHKuma Sensor Check™ aHanusaTopa pH edge™ oueHMBaeT COCTOsIHME
CcBOOOJHOrO Cnas BO Bpems KaXaon Kanmbposku. V3mepeHue cnas Moxet
6bITb paccMOTpeHO HernocpefAcTBeHHOo B GLP; Ha gucnnee 6yaet muratb
npegynpexaeHve npu HapyweHun cnas (Medbwe 100 %). Ecnm ato
npousowso, To 3amuraet coobueHne COCTOAHME CMNAA (JUNCTION
CONDITION). CocTosiHue cnast - NoIHOoe CONpPOTUB/EHNE 3NEKTPOAR, KOTopoe
[O/DKHO OcTaBaTbCA HU3KMM. [pu 3arpsA3HeHWU cnas conpoTvBneHve 6yget
pacTu, 4TO HeraTvBHO OTO6GPasuUTCA Ha TO4HOCTM pH uM3MepeHwid. [JaHHoe
AnarHoctTuyeckoe npefynpexgeHve o3HavyaeT HeobXxO0AMMOCTb  YWUCTKW
Jarymka.

Kanmbposka

pH



Kannbposka  Mpoueaypa

pH
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OCHOBHOIA pexum paboTbl AONYCKAET TPEX TOUEUHYIO KasIMGPOBKY Gychepa.

LNsi TOYHbIX N3MEpPEeHUiA pekoMeHAYeTCst UCNob30BaTb Kak MAHUMYM [,BE TOUKM
KanmbpoBkn. TeM He MeHee, MOXET Takke UCNo/Ib30BaTbCsA OAHA TouKa
KanmbpoBKy.

Bythep kanmbpoBknM MOXET ObITb BblIOpaH M3 cnucka 6ydepos Kanmbposky,
KOTOpbI BK/OYAET B cebsi cTaHAapTHble pH 6ydepsi: 4,01, 6,86, 7,01, 9,18 n
10,01.

TpéxToueuHas kannbposka

Morpy3uTte pH anekTpog B 6ychepHbIii pacTBop NpubaM3nTensHo Ha 3 cm (1%
OroiiMa) 1 akkypaTHoO nepemeluaiite. HaxmuTe knasuwy CAL. MosiBUTCS 3HaK
“CAL” n 6ycpep “7.01" Ha 3-ii cTpoke XK-gucnnesi. Mpu nomoLim Knasul co
CTPEJIKAMW BbI6epute apyroe 3HaveHue 6ycepa.

VIHCTpyMeHT oTo6pasuT coobuieHne “STIR” n 3Hak
NnecoyYHbIX YacoB BMecTe ¢ coobleHnem “WAIT” o
MOMEHTA CHATUSA CTABU/bHBIX NOKa3aHWIA.

Korga nokasaHuii cTabunmsnpyloTcs v coBnagatoT ¢
BblOpaHHbIM 6ydiepom, MOSIBATCA Muralowmii 3HaK
“CFM". Haxmute KnasuLy CFM ona
NOATBEPXAEHUA Ka/IMOPOBKU.

KannbpoBaHHOoe 3HauyeHWe GyaeT oTobpaxaTbCcs Ha
1-i cTpoke JXKK-gucnnes, BTOpoe OXuaaemoe
3HayeHue bydepa - Ha 3-i cTpoke XXK-gucnnes.

Mocne nNOATBEPXAEHWS NepBOii  KanMGPOBOYHOL
TOYKM MpononowmTe W norpysute pH anekTpog BO
BTOpOI GydepHbIi pacTBOp MpPUGAN3NTENLHO Ha 3
c™ (1% ppoiima) 1 akKypaTHO nepemeluaiTe.

Mpu nomouwy knaeumw co CTPE/IKAMW BbibepuTe gpyroe 3HauveHne Gycepa.

VHCTpyKUMs no akcnyaTtaumm



VIHCTpyMeHT oTobpasnT cooblyeHne “STIR” 1 3HaK NeCOYHbIX YacoB BMeCTe C
coobleHmeMm “WAIT” O MOMEHTa CHSITUSI CTabW/bHbIX MokKasaHuidi. Korga
nokasaHuii CcTabunM3vpyloTCs UM COBMaAAalT C  BblopaHHbIM  Gychepom,
nosiBATCA  Murawowmini - 3Hak  “CFM”. Haxwute knasuwy CFM  ans
NOATBEPXAEHUA Ka/IMOPOBKU.

KannbpoBaHHoe 3HaueHne GyaeT oTobpaxaTbcsl Ha 1-ii cTpoke XKK-gucnnes,
TpeTbe oxuaaemoe 3HaveHne bydepa - Ha 3-i1 cTpoke XKK-aucnnes.

Mocne noATBEPXAEHUS MEepBO KasIMOPOBOYHON TOYKM MPONOOWMTE 1
norpysute pH anektpos B nocnefHuii GydhepHblii pacTBop NpUGU3UTENBHO
Ha 3 cm (1% aroiiMa) 1 akkypaTHO nepemMeLlaiTe.

Mpun nomowm knasuw co CTPEIKAMW Bbibepute apyroe 3HaveHue 6ydepa.
VHCTpyMeHT oTobpasunT cooblyeHne “STIR” 1 3HaK NecoYHbIX YacoB BMeCTe C
coobueHneM “WAIT” 40 MOMEHTA CHATUSA CTabUbHbIX MOKa3aHWiA.

Korga mokasaHuii cTabununavpyloTca U coBnajatoT € BblbpaHHbIM Gychepom,
nosiBATCA MuratoLmii 3Hak “CFM”.

Haxmute knasuwly CFM ans noaTBepXAEHUS KaIMOpOBKU.

B KOHLe KauMbpoBKM VNHCTPYMeHTa oTo6pasnTca cooblLeHne
"COXPAHEHUE" (“SAVING”), WHCTpyMEHT aBTOMAaTU4YECKM COXpaHUT
KasIMbpoBOYHbIE 3HAYEHUA 1 NepeigéT B CTaHAaPTHbIN PEXUM.

MocneposaTenibHOCTL Ka/IMOPOBKM MOXET OblTb YMeHbLUeHa [0 O4HOro Win
OBYyX 3HayeHwin 6ydepa. Haxmute knasuwy CAL ana Bo3BpalleHust K
M3MepPEHNAM Mocse KambpoBku 6ydepos.

MpumeyaHve:

. Mpv  BLINOIHEHUM  HOBOW  Ka/MOPOBKW, WM A0GABNEHUN  yXe
CyLlecTBylOLLel, MoMb3oBaTeNlb  MOXeT BblopaTb, Kak nepsas
KannbposoyHast Touka OyfeT paccmaTpuBatbCA B CBA3M C  yxke
cyllecTByioLlell  KanMBpOBOYHOW TOYKOM (CMELUeHUe WM TOYKa).
Mopapo6Hble CBEEHNSA PacronoXeHbl Ha cTpaHuue Ne 33.

. Haxmute knasuwy CAL nocne noATBEPXAEHWS NepBO/ WM BTOPOL
Ka/IMOPOBOYHOM TOYKM U WMHCTPYMEHT COXPaHUT AaHHble KasMOpOBKU.
3areM nepeigéT B peXvm U3MEPEHHA.

. Ecnn  3HayeHne,  uM3MepsieMOEe  MHCTPYMEHTOM,  OT/nyaetca  oT
BbIGpaHHoro 6Gydepa, To 3amuraeT coobuieHne "HEMPABW/IbHbLI
BY®EP" BUFFER”"). Y6eautecb B TOM, 4TO Obln Bbl6GpaH
npaBwbHbI Bydep,

KanmnbpoBka
pH
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Kannbposka
pH

6o nNpoBeauTe YACTKY SNEKTPOAa, Creays npouegypam YncTkv
(cmoTpuTe cTpaHuly Ne 76). Mpy Heo6XxoAMMOCTH, 3aMeHuTe Bydep nn
3/1EeKTPOA,

Ecnn Temnepatypa O6ydpepa npesblllaeT TemrepaTypHble rpaHuupbl
6ydepa, T0 oTobpasuTcs coobLeHne "HEMPABWU/IbHAA
TEMNEPATYPA BY®EPA" (‘WRONG BUFFER TEMPERATURE").
Haxmute knasuwwy CLR nocne BBofa kanvbpoBKM AN yAaneHus BCex
napameTpoB kaambpoBku. ByaeT oTobpaxeHo coobuieHne “CLEAR ALL”
N WHCTPYMEHT BEPHETCA B PeXuM U3MepeHus, oTobpaxas coobLuieHne
“CAL DUE".

TemnepatypHas 3asucumMocTb pH Gychepa

Temnepatypa BnusieT Ha pH. BydepHble pacTBopbl A5 Ka/MOPOBKM Taioke
HaxoaaTca Mof BAUSHUEM W3MEHEHWsI TeMmnepatypbl. Bo BpeMsi kanmbpoBku
WHCTPYMEHT aBTOMATU4eCkn OTKanmbpyeT pH 3HaueHue, COOTBETCTBYHLLEE
Temnepatype. Bo Bpems KanMGPOBKM WMHCTPYMEHT OTOGpaxXaeT 3HayeHue
6ychepa pH npu 25 °C.
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Calibration Check™ moxeT oTnpaBnsiTb AUArHOCTMYECKUE COOBLLEHNS BO
Bpems kanmbposku. CTapeHus anekTpofa, Kak npaswio, MeaJ/IeHHbIN
npoLecc, W, CKopee BCEro, OTKIOHEHVWE OT MpeablayLimnx KannbpoBoK
ABNAIOTCA CNEeACTBUMEM BPEMEHHbIX npobnem c anektpogamu wuam Gydepom,
KOTOpble MOryT ObITb SIerko peLueHbl. [jaHHble COOo6LLEeHMsT oToGpaxalTca B
CTaHAapTHOM 1 OCHOBHOM pPeXvMax.

HenpaBunbHblii 6ycep

[JaHHoe coobLieHne nosBNASETCS NpY NPeBbILEHNN
[OMYyCTUMOTO OTK/IOHEHUS Mexay nokasaHuamu pH un
3HaYeHnem BbIGpaHHOro 6ychepa. Ecnmn
oTobpaxaeTcsi faHHoe coobuieHne 06 oLmbke,
npoBepbTe NPaBWIbHOCTbL BbIGOPA 1 NCMOb30BaHWE

6ychepa.

HecooTBeTcTBYE CTapbiX TOYEK

[JaHHoe coobLueHVe NosBNSIETCA MPU 3HAYNTENIbHOM
OT/INYMN  HOBOTO KasIMOPOBOYHOTO 3HAYEHWS  OT
nocnefHero 3HadeHus faHHoro 6ydpepa. B gaHHom
cnyyae npeanoyTUTeNIbHO YAaMUTL  NpeablayLuyio
KasmMbpoBKY ¥ NPOBECTM HOBYID Ka/IMOPOBKY CO
cBexvmMmn bydepamu.

Haxmute knasuwy CAL, 3aTeM HaXMuTe KiasuLly
CLR. Oto6pasutca  coobuweHne "YOAAJIEHVE
KATMBEPOBKN*" (“CLEAR CALIBRATION").
Haxmute knasuwy CAL Ana Bbixoga U3 pexuma
KanMbpoBKMN 6E3 N3MEHEHWIA.

Haxmute knasumwy CFM. OT06pasutca cooblieHue
"OYNCTUTb BCE" (“CLEAR ALL") 1 “CAL DUE”. | (D |

& 0

KanmbépoBoyHbIie
CcooOLLEHNS



KannbpoBoyHbIie
coobLeHns

OuncTUTe 3NeKTPOA,

[aHHoe coobLeHne 06 ownbke ykasblBaeT Ha
HU3Kyl0  a(pdeKTMBHOCTb  paboTbl  3nekTpoga
(cmelleHve u3 ykasaHHOTO AuanasoHa, /Mbo ckat
HWXe MPUHATBIX 3HAYeHWii). YacTo umcTka garuvka
ynyywut  oTkimk  pH  anektpoga.  MoapobHee
CMOTpUTE B pasfgesnie NOArOTOBKM M 0BCNYXVMBaHUA
pH oanektpoga. ToBTopMTE KanNMGPOBKY nocne
YUCTKM.

MposepbTe anekTpog MpoBepbTe Gydep

[aHHoe coobueHne 06 owwnbke MosBASETCA Npu
MPEeBbILEHUN MaKCUMaIbHO MPUHATOTO  3HAaYeHUs
ckata. Heobxogymo  MpoBepuTb  3MEKTpoh W
1cnonb3oBaTb CBEXWI Bydep. UncTka Takke MOXeT
yCTPaHUTb flaHHOe COobLLEHNE.

VicnopueHHbIii anekTpog,

[JaHHoe cooblueHe NosIBAsieTCA NpU OTCYTCTBUK
NOOXUTE NbHBIX M3MEHEHWI nocne uucTku. B aTom
clyyae peKkoMeHAyeTCsi 3aMeHUTb 3/IEKTPOA,.

HenpaBunbHas Temnepatypa 6Gydepa
[aHHoe coob6lueHne MosiBseTca B TOM Clyvae,
ecnm  Temnepatypa 6ycepa  Haxogutcs  3a
npegenamMu TemnepaTypHoro AuanasoHa 6Gydepa.
BythepHble pacTBoOpbl ANl Ka/MBPOBKM  Takke
HaxogsTcs nog, B/SIHUEM U3MEHEHWsI
Temnepatypbl. Bo Bpemsi KaMBPOBKUA MHCTPYMEHT
aBTOMaTMyeckn  oTkaimbpyeT pH  3HaueHue,
COOTBETCTBYHOLLEE
U3MEpEHHO  TemnepaType HO O0TO6pa3uT 3HauyeHue npu 25 °C.
HenocpefcTBeHHO nocne  kanmbpoBku  Gydepa  credyeT  onpefennTb
Temnepatypy 6ydepa.
MpumeuaHue: TemnepaTypHble [paHuLbl  COKpalleHbl A0  (haKTUYecKoii
cneunduKaumy JaTumka.
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3arpsi3HEHHbIN Gydep

[JaHHoe npegynpexgawoliee coobLieHne
nosiBNsieTcA A8 OMNOBELUEHUSs O  BO3MOXHOM
3arpssHeHun  6ycbepa.  O6HoBuUTE  Gydep
npofoskaiite npoLeaypy KanmGpoBKM.

MoBpexaeHne TemnepaTypHOro garumnka

Mpy noBpexaeHUn WM NoJIOMKE TemnepaTypHoro
JaTumka Ha BTOpoi cTpoke XXK-gucnnes 3amuraet
Temnepatrypa "25.0 °C", a nocne OKOH4YaHus
KanmbpoBku Ha TpeTbeli cTpoke XKK-gucnnes
nosiBuTCA coobLeHne "CNNOMAHHbIN
TEMMEPATYPHbIIA OATYMK" (“BROKEN
TEMPERATURE SENSOR”). Ecnm 310 npoucxoauT
BO BpeMs 3anucu fAaHHblX, To B CSV dhaiine
noasurtca “25.0 °C".

Hapnexawan nab6opatopHas npaktuka (GLP) - KOHTponb kayecTBa [Anisl
obecneyeHnss eauHCTBA U3MEPEHWA U KanMbpoBKM AaTyvka. BblaeneHHbii
Koy GLP oTkpbiBaeT chaiin ¢ uHchopmaumein o nocnefHein kanmbpoBke.
Vcnonb3yiite knasumwm AN NPOKPYTKN XPaHUMOW  nHdopmauum. 310
BK/IIOYaET B cebs: Mcnonb3oBaHHble Gydepbl, TemnepaTtypa 6ydepa, Bpems u
fJata nocnefHeil kaiMOpPOBKW, CEpUIiHbIA HOMep AaTyvka, paccyMTaHHoe
CMeLleHve 1 ckara. [laHHas uwHdopmMauus [OCTyMHa B CTaHAApPTHOM U
OCHOBHOM pexumax. [aHHas uHopmauua Takke BXOAUT B COCTaB Kaxkoro
XypHana pfaHHblX. HoBellwme KkaiMbpoBOYHblE TOUKM  OTOBpaxaloTcA
006bI4HbIM COOO6LLEHVEM, CTapble AaHHble KasMOpoBKM (KOTOPbI MCNoNb3yeTcs
[0 CYX MOp) OTOGPaKAOTCH MUTrAtOLLMM COOBLLEHNEM.

Ecnu He 6blna BbINOIHEHA Ka/IMBPOBKA, UHCTPYMEHT
oTobpaxaeT muratollee coobuieHne "NO CAL".

CwmelleHne u ckaT kanubposkum pH (ckat GLP -
cpefHee ckaTa KanvMbpoBKW; MPOLEHT OTHOCUTCA K
3Ta/IOHHOMY 3Ha4veHuto npu 25 °C).

c.c Wele

KanmbépoBoyHbIie
CcooOLLEHNS

12
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[Jata nocnepHeit kanmbpoBkw (ITIT.MM.AJ) BMECTE C
TEKyLLMMI NOKa3aHWSIMU.

MHdopmaums
pH GLP

MpumeyaHve: 0N KaKOOro Mosnb3oBaTeslbCkoro bydepa, MCMosib3yemMoro B
KanmbpoBke, 6yayT oTobpaxeHbl 3Hakm “C1l” un “C2". Ecnm npu Kasmbposke
NPUMEHSNICA TO/IbKO BTOPOI MoNb30BaTeNbCkuli Gydiep, GyaeT 0TOBpaxEH
3Hak"C1"un 3HaueHue.

Co006LLEeHNE NCTEUYEHNSI CPOKA KA/IMBPOBKY U TEKYLLIMX NOKa3aHUii:

Mpun oTKNIOYEHUN faHHOro NapameTpa oTobpasnTces
coobuieHve "OTKMNIOYEHWE COOBLEHWA OB
NCTEYEHN CPOKA KAIMBPOBKN" (“EXPIRATION
WARDING DISABLED") (“EXPIRATION WARDING
DISABLED").

J/Inbo, ecnn faHHbIN NapameTp BKIOYEH, ByaeT
0TOGPaXaTLCS KOMMUYECTBO fHEl [0 NOSBIEHNS
coobueHns “CAL DUE”.

KonnuecTBo fgHeld, npollegLlee co AHA OKOHYaHWs
cpoka kanuoposku. (T. E "MPOCPOYEHHAA
KAJIMBPOBKA - 2 IHA" (“CAL EXPIRED 2 DAYS
AGQO").
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CepuiiHblii HOMep 30HAA Y TEKYLLME MOKa3aHWsI.

Ecnn 6ydhep He nocrefHeil KanvbpoBKW, TO 3HaK
6ycep 6yaeT muratb.

B cTtaHgapTHOM pexvme, W3MEepeHWst COCTOSHWUA U
OTKNVKa BWAHbI TONMbKO B [f€Hb Ka/IMOPOBKM
(cmotpuTte pasgen CocTosiHe W Bpemsi OTKIMKa
3/1eKTPOfa, PacCnoIOXEHHbI Ha cTpaHuue Ne 34).
Mpn HacTpoiike B MeHo SETUP 6ypeT nokasaH
OTCYET, YyKasblBalOWWA Ha KOIMYECTBO [JHel Ao
ob6s3aresibHoro nposefeHns cnepyoLuei
KasIMOPOBKU.

Mpu wucnonb3oBaHuu pgatuvka HI 11311 wwm H
12301 conpoTuB/EHME CTekna HaxoauTtca nofg
NOCTOSIHHLIM ~ KOHTponieM.  lWkana  un3meputens
COCTOSIHWA crasi NOCTOAHHO BUAHA.

Korga nogknioveH pH 3nekTpof WHCTPYMEHT 3TO
ycTaHaB/MBaeT U BbIBOAUT coobuieHne "YOAAIUTE
SAWLNTHBIE n 3A/IMBHBLIE KOMMNAYKW"
("“REMOVE PROTECTIVE AND FILLING CAPS”) n
“PH". Haxmute Ha No6ylo knasuwly AN NPOKPYTKU
[aHHOro coobLeHnsi.  WHCTpyMeHT nepeiiger B
pexvm namepeHusi. YbeamTtecb B TOM, YTO 3/1EKTPOL,
OTKaNMbpOBaH A0 NPOBEAEHUS N3MEPEHWIA.
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Mpomoiite pgatumMk pH BOAOI W anMKBOTHOW Npoboi (MpYM HanMuMK Takoi
BO3MOXHOCTM). Tlorpy3ute KOHYWK 3/1eKTpofa B Npody npubansnTensHo Ha 3
cMm (1% proiima) v akkypaTHO nepemeluaiTte. [aviTe anektpody Bpems Ansi
cTtabunusauum.
pH oTobpaxaetca Ha 1-ii cTpoke XXK-gucnnes, a
>B Temnepatypa - Ha 2-ii ctpoke XXK-gucnnesi. [Mpu
nomoLm cTpeniok Ha 3-ii cTpoke XXK-gucnnesi moryTt
oTobpaxarbca: fAaTa, BpeMs, COCTosHWe Oatapewu,
cMelleHne n ckaT. Ecnu nokasaHus HaxogsaTcsi BHe
"T1 AnanasoHa u3MepeHus, To OGnwkalillee 3HaueHune
MOSHOW  WKanbl ByAeT OToOpaxaTbCA MUratoLLmm
coobleHremM Ha 1-i1 ctpoke XKK-gucnnes.
Ecnn m3mepenns npoBoAAaTCA nocnefoBaTesibHO B pas/iMuHbIX obpasuax,
pekoMeHAyeTCsl TuiaTe/lbHO MPOMbITb 3/1EKTPOA, [AEVOHU3NPOBAHHON  WUn
BOJOMNPOBOAHOM  BOAOW, & 3ateM  cnegylowym  obpasuom  And
npefoTepalleHnst nepekpécTHoro sarpsAsHeHus. okasaHusas pH 3aBUCAT OT
TemMnepatypbl. BnvsHue TemnepaTtypbl  KOMMEHCUPYeTCA C  MOMOLLbHO
TeMneparypHoro fJaruvka BHYTPU 30HAa. PesynbTupylowye un3MepeHus
ABNAIOTCA (pakTMyeckum pH npu TemnepaType n3MepeHus.

Ecnm  pH TemnepaTypbl npesbllaeT  npepesibl
Jatuska, TO Ha TpeTbei cTpoke XKK-gucnnes
nosiBnseTca coo6LLeHne "HENOAXOASALWNN
ONIEKTPOL" (‘ELECTRODE OUT OF SPEC”).
Temnepatypa 6yfeT npofomkaTtb OTobpaxaTtbCs.
Ecnn  Temnepatypa npesbiliaeT  cneuudukaumn
natumka 120 °C, Ha gucnnee 6ygeT muratb “120° C”.
Mpu unHTepBasibHOM 3anucu cooblieHne “OUT OF
SPEC” 6yger u4epefoBaTbCi C COOGLLEHUAMU

XypHana.

B chaiine xypHana 6yget ykazaHo “°C!" psagom c
JaHHbIMW. B cnyvae, ecnu NOBpeXAEH AaTuumk
Temneparypbl, TO 6yfeT oTobpaxarbcsi coobLieHne
“BROKEN TEMPERATURE SENSOR?”", a Ha BTOpOi
cTpoke XXK-gucnnes oTobpasvTca MuUrarowmii 3Hak
“25.0". B dpaiine xypHana 6yaeT ykazaHo “°CII"
pALOM C AaHHLIMK.

VHCTpyKUMs Nno akcnyaTauum



mV nokasaHua pH

mV nokasaHuns n3MepeHHbIx pH MoryT 6bITb
oTobpaxeHbl Ha XXK-gucnniee npu HaxaTum K1asuLLn
ONAMNA30H (RANGE).

CoobLLeHus, KacatoLpecst JAnanasoHa,
oTobpaxatolimecs Ha OGyKBEHHO-LMPOBO/ CTpoke
BO Bpemsi n3MepeHus (3-a cTpoka XKK-gucnnes)

Bce coobueHus, onucaHHble B OBLLLEM pa3gene
(cTpaHuua Ne 15), otobpaxatotcs ansi pH.

HewvicnpaBHoCTb faTynka TeMmneparypsl (ecm
nmeetcsi)Cal Due unv BenvmunHa CMeLLeHus unm
ckata

Bpems

Jarta

Coob6LLeHNe COCTOAHMSA 3apsaga

NH®OPMALINA KAJIMBPOBKW, koTopasi MOXeT 6bITb NPOCMOTPEHA:

. CocCTOsiHME 1 OTCYET M3MEPEHNs BpemeHn (Mpu kanmbpoBke ¢
ncnonb3oBaHnem 6ydepos 7,01, 4,01 wam 10,01)

. KannmbpoBouHble 6ydepb!

. KannbpoBoyHoe cmewieHne pH (mV) u ckat (%)

. BHe gnanasoHa kanmbpoBku

[aHHasn vHopmaumsi oTobpaxaeTcs nNpu akTmBauumn B meHo SETUP.

1!
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A" ( / LWarn no ontymmsauum
LWarn ans onTymm3aumm n3mepeHuii ¢ nomolsto EC 3oHaa:

! / 1. Onpegenute, Kakve U3MepeHns Bbl XOTUTE caenaTb npu nomowm EC
CD 30HAa.
2. Onpepgenute, Kakol pexumM paboTbl Nydlle BCEro NOAXOAUT A1 BaLLMX
N3MepEHUiA.
3. TMoagrntounTe 30HA U HACTPOITe Bawn U3MEPEHNS MPY NOMOLLY MEHIO
SETUP.

4. TposeguTe kannbposky EC 30Haa.
5. TpoeeauTe wWary gas onTUMU3aumMm n3MepeHnii ¢ nomoulbio EC 3oHaa.

W3mepeHus, gocTynHble npy nomowm EC 3oHaa.

EC 30HA C 4 KOMbUEBLIMY 3/1EKTPOAAMN MOXET MUCNob3oBaThCa Ana 3

pasfnyHbIX NpUIoXeHuii ¢ edge™.

. OH MOXeT MCMob30BaTbCA A4/ TeMnepaTypHOli KoMNeHcauum nm
n3mMepeHns abCoTHON NPOBOAUMOCTY (eAWHULBI M3MepeHnst: MKCM/cM
1 MCm/cM).

. N3vepeHne TDS (obuieit MyuHepanusauum) (BblYMCASIEMOE BETUUMHON,
3aBuCALLEli OT MOHWM3MPOBaHHbIX YacTuy, B obpasue ¥ u3MepeHun
NPoOBOAVMOCTU. EANHULIBI U3MEpPeHus: Mr/A, Y/MAH unwn r/n).

. ConéHocTb: nopgepxusatoTcs 3  pasNUuHbIX rpagaumm  CONEHOCTY;
Mpaktuyeckass conéHoctb (PSU), conéHocTb mopckoii Bogbl (r/n) n %
NaCl (He foCTyneH B OCHOBHOM pPeXuMe).

Knasuwa RANGE wucnonb3yeTcs 4718 U3MEHEeHUs MPOBOAMMOCTM (TOMbKO B

CTaHAAPTHOM pexumve).

OCHOBHOI 1 CTaHZapTHbI EC pexum

CTaHAapTHbIA pexvm No3BOSSeT 3aBeplunTb HACTPOliKy BCeX napaMeTpoB
L1151 U3MepeHus nNpoBoaumocTu, TDS 1 conéHocTu. [laHHble U3MepeHns MoryT
3anncbiBaTbCs C MOMOLLBIO PYYHOTO XXypHauia, XypHana CTabu/ibHOCTU Wn
MHTEepBa/ibHbIX  3anuceli. Bce 3anpoTokonuMpoBaHHble AaHHble  MOryT
aKcnopTupoBatbcs Ha dhnew-HocuTens wam MK, OCHOBHOW pexvm paboTbl
ncnonb3yetca An8  usMepeHuss nposogumocT u TDS. Cxoxuve obwye
3HaYeHNs No yMOSYaHWio wucnonb3yTcs ana  akrtopa knetok (C.F.),
KoahpmumeHTa KoMMeHcaumMn TemnepaTtypbl U nepecyeta KoadduuveHTa
TDS. EguHnupl  un3mepenus ana  TDS  BblbupatoTcs  nosib3oBaTeniem.
AHanusaTop Mcrnosib3yeT HENPEpPbIBHLIA aBTOMaTMUYeckuiA BbIGOp AuanasoHa
[ONS1 YNPOLLEHNS NPOBEAEHNS U3MEPEHNIA,
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[aHHble M3MepeHMs MOryT 3anucbiBaTbCs C MOMOLLLIO PYYHOrO >XypHana,
XypHana cTabunbHOCTH mnm MNHTEepPBasIbHbIX 3anuceii. Bce
3anpoTOKO/IMPOBAaHHbIE AaHHbIe MOTYT 3KCMOPTUMPOBATLCA Ha h/eLl-HocuTe b
wm TK.

CraHaapTHbIA pexim OCHOBHO pexvv

N3mepeHusa MposoagumocTsb, TDS, MposoagumocTb, TDS
CONEHOCTL

HacTtpanBaemble napameTphbl MonHoCTbI0 Mcnonb3yloTca 3HaYeHus
HacTpauBaemble no ymMon4aHuio

Tun xypHana Pyu4Hoi1 XypHan, xypHan Pyu4Hoi1 XypHan unn
cTabunLHOCTH, XypHan cTabunbHOCTU.

NHTepBanbHble 3anucn
(BbICTpbIiA, cpeaHuii,
TOUHbIiA)

Pa6ota aHanusatopa EC (MOHHas npoBOAMMOCTb) HacTpamsaeTcs C
nomoubto knasuwm SETUP ¢ EC 30HAOM, NOAKMOYEHHLIM K aHasm3atopy.
CneuundimuHble napameTpbl GyayT PacnofioXeHbl B MeHW. EcnnM OCHOBHOW
pexvm “On”, To 6yaeT npeaocTaB/ieH YNpOoLLEHHBI cnucok napameTpos EC, ¢
MEHbLUMM YUCIOM U3MEHsieMbIX napameTpos. CMOTpuUTe onucaHne OCHOBHOrO
pexuMa aaHHoii onepauymn nepes HACTPOVIKOW aHanmsatopa.

Mapavetp OrvicaHvie BapviaHTb! M OcHoBHOl
OCHOBHOW OFF, ON OFF [ocTtynex
PEXUM
KOMMEHCALUWA Monb3oBarenb Hu TC, Hn ATC. ATC HepoctynHo. ATC
TEMMNEPATYPbI MOXeT ncnonb3yercs

KOppPEeKTUpoBaThb aBTOMATNYECKM.
a6CoNTHYI0

nNpoBOAUMOCTb

npy nomoLyu

Bbl6Opa

aBTOMaTNyYeCcKoi

KoMneHcayum

Temnepartypsbl.

C.F (cm-1) Monb3oBaTens ot 0,01 go 9,999 1,000 cm-1 HepoctynHo.
MOXeT BBECTU cm-1 ABTOMaTUYECKOE
thakTuueckoe onpegeneHne Bo
3HaueHue Bpemst
thakTopa sueiikn KanM6pOBKU.

(ecnn usBecTeH).
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2E% MapaveTp
CD l KoadhchmumeHt

Temneparypsl
(%1 °C)

OTanoHHasa
Temneparypa
(°C)

KoachhmumneHTbl
nepecyeta TDS

MPOCMOTP
koadphnumenTa
Temneparypbl 1
3TaNoHHOMN
Temneparypbl.

48 VIHCTpYKUMA No aKcnayaraumm

Orwmcanve

JaHHblit napameTp
CBfI3aH C U3MepeHnem
o6pasyos npu
Temneparype, OTIN4YHON
oT 20 unmn 25 °C. OH
ucnonb3yeTcs Ans
KOppeKuun n3mepenmit
NpoBOAUMOCTY [0
Heob6xoauMoli
Temnepatypbl nyTem
npuMeHeHns
¢huKcupoBaHHoOro
Koa(hhnuneHTa NUHelHo
KoMneHcauun
Monb3oBartesb MOXeT
BbIGPATb 3TANOHHYO
Temnepatypy 20 °C unun
25 °C.
[JlaHHblii hakTop
ucnonbayercs
ans
mMatemMaTnyeckoro
npeoGpasoBaHns
npoBOAUMOCTU B
TDS.
Monb3oBaTens MoXeT
BblGpaTh 0OTOGpaxeHne
KoappuymeHta
Temnepatypsbl (T.Coef.) n
3TanoHHoOl TemMneparypbl
(T.Ref) Ha gucnnee ¢
usMepeHuem.

BapviaHTb!

ot 0,0 go
6,00 (% /

°C)
MpumeyaHnue:
YcTaHoBka

0,00
paBHOLIEHHO
OTK/IUEHNIO
TC.

T.Ref (°C)
unn T. Coef.
(% /°C)

Mo
YMO/HaHUO

1,90 (% /

°C)
3akpoiite
ANS cblpoit
BOZbI UM
CONsIHOrO
pacTtsopa.

0,50

T.Ref (°C)

OcCHOBHOV
pexm_
HepoctynHo.
ABTOMaTUYECKMN
HaCTPOEHO Ha
1,90 % / °C

Joctynex

Joctynex

T.Ref (°C)
aBTOMAaTUYeCKN
oToGpaxaeTcst
BO Bpems
u3MepeHus.



Mapavetp

AVNAMA3OH
EC

AVNAMNA3OH
TDS

EAVHWLI
N3MEPEHUS
DS

OnvicaHve

Ecnu ucnonbsyetcs
pexum AUTO, To
edge™ moxeT
aBTOMAaTUYeCKN HaiTn
npaBUnbHbIA fuanasox
NpOBOAUMOCTH U
e/INHULbl U3MEpeHUs!.
Mpwn ucnonb3oBaHnn
¢huKcMpoBaHHOTO
3HAYEHUS, U3MepeHus,
nposejéHHble 3a
npegenamn gvanasoHa
He yuuTbiBaloTCA,
efIUHNLbl N3MepeHnst
HE MEHAITCA Ha
NPOTSXEHUN BCEro
U3MepeHus .-

Ecnn ucnonbsyetcs
pexum AUTO, To
edge™ moxeT
aBTOMaTUYeCKn Haiitn
npaBUNbHbIA AUanasoH
n3mepenus TDS un
efIUHNLbl N3MEepeHNs.
Mpu ucnonb3oBaHun
¢uKcUpoBaHHOTO
3HAYEHUs, U3MepeHuns,
npoBefEHHbIE 3a
npeagenamn gnanasoHa
He yuuThiBalTCS,
efIMHNLbI N3MepeHns
He MeHslTCA Ha
NPOTAXEHUN BCEro
u3MepeHus.

EAVHWLbI M3MepeHns
Ans TDS BblGupatotcsa
nonb3oBarenem.

BapviaHTb! Mo
YMO/HaH!
0

AUTO, AUTO,

29.99

MKCMm/cm,

299,9

MKCm/cm,

2999

MKCM/cm,

29.99

mMCwm/cm,

200,0

mCwm/cm,

500,0

mCwm/cm,

AUTO,
14.99 wmr/n,
149,9 wmr/n,
1499 wmr/n,
14.99 wmr/n,
100,0 r/n,
400 r/n

mr/n nnu u/mnu
u/mMnH

OcHoBHOW
pexm

HepocTtynHo
, Ho, nput
Heo6xo41MMo
ctm,
nposoanTcs
aBTOMaTM4e
CKWii BbIGOP
npegena
N3MepeHuii.

HepocTtynHo
, Ho, nput
Heo6xoANMOo
cTu,
nposoanTcs
aBTOMaTMye
CKWii BbIGOP
npegena
N3MepeHwii.

JocTynHo
ans
BblGOpa.

2E%
Ccb !
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NapamveTp OnucaHvie BapviaHTb! Mo OCHOBHO
ymMo/HaH1 pexm
0
rPAOALINA MoppepxmnsatoTcs Tpu PSU, % NacCl, % NaCl HepocTynHo
COJIEHOCTHU pasfinyHbIX rpagauun r/n .
EC CO/IEHOCTHU.
(MpakTnyeckan

CONEHOCTb, COMEHOCTb
Mopckoit Boapl 1 %
NaCl)

CF (cm-i)

[JaHHblli napameTp MOXeT MCNOMb30BaTLCA A5 BbINOMHEHUS PYYHO

KanIMbpOoBKM B M0/Ib30BATE/TLCKOM CTaHzapTe.

1. TpomoiiTe 30HA anvKBOTHOM NPO6OI 1 yaanuTe U3NULLKW pacTBopa.

2. TMomecTuTe 30HS B CTaHAAPTHbLIN pacTBop. OTBEPCTUS pykaBa [O/MKHbI
6bITb NOKPbITHI PACTBOPOM.

3. Haxmute knasuwy SETUP 1 npy nomoLy KnasuLll Co CTpenkaMmm
Bblbepute CFM.

4. Haxmute U3MeHUTb.

5. Tpv nomoLy KNasuLl CO CTpesikamu  u3meHuTe 3HadveHne CF go
Tpebyemoro cooTBETCTBUA HEOOXOAMMOMY CTaHAApTY.

6. Haxwvute knasuwy CFM. Ha TpeTtbein cTpoke XXK-gucnnest otobpasurtcs
cooblieHne PYUHAA OUUCTKA MPEABIAYWEN KAJIMBPOBKU.
3amuraotr 3Hakm CAL wn CFM. Haxwute «knasuwy CFM pgnsa
NOATBEPXAEHNA Ka/IMOPOBKU.

Mpumeyanwe: [Ona craHgapta GLP  6yget oTtobpaxatbcs “Manual”.

Vcnonb3oBaHne AaHHON MeTOAMKW KanMbpOoBKM COTPET Nobble npeapiayliye

KanmbpoBkn CAL. ®aiinbl XypHana ykasblBaOT Py4yHON Tun B KayecTBe

cTaHgapra.

[nana3soH EC (HefoCTYynHO B OCHOBHOM PEXUME).

M3mepeHus TDS m EC moryT 6biTb aBTOMatmyecknm (AUTO) HacTpoeHbl B
MeHtio SETUP (aBTomaTuuyeckuii BblGOp AmManasoHa [AN1s  ynpoLueHust
onpegeneHvs npoBoAYMOCTU WM efuHUL, u3MepeHus TDS u paspelueHus),
WIN OHW MOTYT 6bITb HACTPOEHbI C AManasoHOM U3MEPEHWUA U paspelleHneM,
BblOpaHHbLIM MOMb30BaTeNleM (ecivM Bbl 3HaeTe 3apaHee nafeHne Balumnx
o6pasuos). lMpu Bbibope napameTpa AUTO, aHanusatop 6ygeT BblGupatb

rpasaumio

VHCTpyKUmMs no akcnyaTtaumm



C Hauboniee BbICOKAM paspelleHneM, HO MOXEeT W3MEeHUTb efuHULbI
M3MEPEHVS 1 paspeLleHne B cepeiviHe U3MEHEHNS).

MprmeyaHve: BblGpaHHbIA Anana3oH aKTUBEH TOJIbKO BO BPEMSI U3MEpEeHUIA.
AHanu3aTop MCnosib3yeT HeMnpepbiBHbI aBTOMaTMYeCKuii BbIGOp AuanasoHa
BO BpeMsi KanmbpoBku. Ecnn BO Bpems U3MepeHus nokasaTenn BbIXOAUT 3a
npegensl BblIGpaHHOrO (PUKCMPOBAHHOTO AManasoHa, Ha Aucnnee 6yget
MUraTb 3HauyeHue MOSHOW LuKasbl JAaHHOrO Auanas3oHa. 3anucb BeAeTcsl B
MKCMm/CM.

O6Luye ykazaHus

PerynsipHo nposogute KannbpoBKy MHCTPYMEHTa, 0CO6EHHO Npu NpoBeieHnn
BbICOKOTOUHbIX U3MEPEHWIA. VIHCTPYMEHT AO/MKEeH NPOIT MOBTOPHYIO
KasIM6poBKy Npu:

. 3ameHe EC 30Haa.

. Mo kpaliHeii Mepe oauH pa3 B Hefes.

. Mocne TecTMpoBaHWS arpecCuBHbIX XMMUYECKUX BELLECTB.

. Mpun oTo6paxeHnn cooblieHns "CAL DUE” Ha 3 cTpoke XXK-aucnnes.

Kaxgblli pa3, korga npoXoauT KanMbpoBka WHCTPYMeHTa, HeobXxoavumo
MCNOMb30BaTb CBEXWe PacTBOPbl W BbIMOMHATL OOGCAYXMBaHWE 3MeKTpoja.
PekomeHayeTcs BblIbMpaTb CTaHAAPT Ka/IMOPOBKM, CXOXUIA C 06pa3LIoM.
MogroToBuTesibHbIe PaboThbl

Haneiite HebonbLiOe KOMMYECTBO CTaHAAPTHOTO pacTBopa B  YMCTble
MeH3ypku. ECnM BO3MOXHO, WCMOMb3yiTe MNacTUKOBble MEH3YpKu A1s
COONIOAEHNS 3/IEKTPOMArHUTHOM COBMECTUMOCTU. [I19 TOUHOW KausIMBPOBKU 1
CBEJEHUs K MUHMMYMY MepekpEcTHOro 3arpsa3HeHus WCMonb3yiTe fAge
MEH3YPKU [/151 K&KAOro cTaHjapTHOro pactsopa. OfuH 4718 ononackvBaHus
30HAA Y OOUH A/151 KaINGPOBKU.

Mpoueaypa

BbibepuTe cTaHAapTHbIA pacTtBop Ans kanmbposku. 0,00 MKCm  (30HO B
BO3/YXE) MOXET MCMO/Mb30BaTbCA A/ CMELLEeHUs KanmbpoBku. [aHHbIi aTan
Heo6x0MMO NPOBECTU B Nepsyto oyepedb. CTaHAapTbl NpoBoaMMocT Hanna
[ocCTynHbl npy 84 MKCMm/cM, 1413 mkCwm/cm, 5,00 mCwm/cm, 12,88 mCwm/cwm,

80,0 mCm/cm, 111,8 mCMm/CM 1 MUCMONb3YKOTCA AN KaMOBPOBKU hakTopa
KNETOK.

MpoMblBaiiTe 30HA4 KaIMGPOBOYHLIM PACTBOPOM WU  [EMOHU3UPOBAHHO
BOOW. Ypansiite u3nuwku pactBopa. [lorpysuTe 30HA4 B Ka/IMGPOBOYHBbIIA
pacteop. OTBEpCTUs pykaBa

KAJIMBPOBK
A EC/ TDS



KAJTMBEPOBKA
EC/ TDS
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[O/MKHBI BbITh MOKPLITHI PACTBOPOM. [pU HaNIMUMK Takoi BO3MOXHOCTH,
PacnonoxuTe 30HA MO LIEHTPY MEH3YPKU.

MofHYMUTE 1 ONYCTUTE 30HZ /151 MOMOSHEHUS LIEHTPA/ILHOM NoocTy,
NOCTyuuTe MO 30HAY ANS YAATEHWUS] BO3AYLIHbIX Ny3bIpbKOB, KOTOPbLIE MOTyT

6bITb BHYTPW pyKaBa.

HaxmuTe knasuwwy CAL ana sBoga kanmbposku. Mossutca 3Hak “CAL” 1
onpefenéHHoe 3HaueHne pacteopa Ha 3-ii cTpoke XXK-gucnnest.

Mpy nomowm knasuw co CTPENIKAMU BbibepuTe apyroe 3HadeHve ctaHgapTa.

VHCTpyKUMs no akcnyaTtaumm

MHCTpyMeHT oTo6pasuT coobuleHne “STIR” n 3Hak
NecoyHbIX YacoB BMecTe c¢ coobueHnem “WAIT” go
MOMEHTA CHATUA CTabU/bHBIX NOKa3aHWIA.

Korga nokasaHus cTaGunusvpyloTcsl U coBnagatoT ¢
Bbl6paHHbIM CTaHAAPTOM, MOSIBUTCS MUTalOLLMA 3HaK
“CFM” 1 coobLeHne "CTAH,ELAPTHI::II7I PACTBOP"
(“SOLUTION STANDARD?").

Haxvmute nasuwy CFM  ana  noateepxaeHust
KasmbpoBkn. B KOHUE Ka/nMOpOBKM MHCTPYMEHTa
oTo6pasmnTcs coobLieHre "COXPAHEHWE"
(“SAVING”), UHCTpYMEHT aBTOMaTU4eCKn COXpaHuUT
KasIMOpPOBOYHbIE 3HAYEHUA W MNepeiféT B pexum
n3mMepeHus.



B cneaytoweit Tabnuue nepeuucsieHa TemnepaTtypHas 3aBUCMMOCTb EC KAJTMIBEPOBKA
KaNMBpOBOYHbLIX CTaHAAPTOB Hanna. Edge™ wcnonb3yeT AaHHble 3HaueHus
BO BpeMsi Ka/IMGPOBKU 1 TemnepaTypHbIX KO3thhULMEeHTOB. EC/ TDS

HI7030 HI7031  HI7033 HI7034 HI7035  HI7039

°C °F HIB030  HIB031  HI8033  HIB034  HI8D35  HIB039
(McCwicm  (vikCwiem (MikCwicm (vikCwiem (MikCwiem (MkCwlem
0 32 7150 776 64 48300 65400 2760
5 41 8220 896 65 53500 74100 3180
10 50 9330 1020 67 59600 83200 3615
15 59 10480 1147 68 65400 92500 4063
16 60,8 10720 1173 70 67200 94400 4155
17 62,6 10950 1199 71 68500 96300 4245
18 64,4 11190 1225 73 69800 98200 4337
19 66,2 11430 1251 74 71300 100200 4429
20 68 11670 1278 76 72400 102100 4523
21 69,8 11910 1305 78 74000 104000 4617
22 71,6 12150 1332 79 75200 105900 4711
23 73,4 12390 1359 81 76500 107900 4805
24 75,2 12640 1386 82 78300 109800 4902
25 7 12880 1413 84 80000 111800 5000
26 78,8 13130 1440 86 81300 113800 5096
27 80.6 13370 1467 87 83000 115700 5190
28 82.4 13620 1494 89 84900 117700 5286
29 84.2 13870 1521 90 86300 119700 5383
30 86 14120 1548 92 88200 121800 5479

31 87.8 14370 1575 94 90000 123900 5575
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NOoAroTOBUTE/IbHBIE PABOTHI

Haneiite HebosfbLIOe KOMMYECTBO Ka/IMOPOBOYHOrO pacTBopa B 4uUCTble
MeH3ypkn. Ecnu  BO3MOXHO, WCMOMb3yiTe MNacTUKOBblE MEH3YpKU Ans
c06N0AEeHUA 3NEKTPOMAarHUTHO COBMECTUMOCTY.

Mepen HaxxaTveM knasumwum CAL npoBepbTe HACTPOKM:

. OcHOBHOI1 pexum - off

. pagaumsa conéHoctn -  NaCl

Mpu nomowy knaBuwwm RANGE BbiGepuTe HEOOXOAUMbIA TUM W3MEPEHNS.
AKTMBUPYETCH 3HaK NaCl. Kanubposka NaCl - ogHOTOYeYHass KasimbpoBKa
npy 100,0 % NaCl. Vcnonb3yiiTe kanmbpoBoyHbIii pactBop HI 7037L (pacTBop
MOPCKOWi BOApl) B Ka4ecTBe kasmbpoBoyHoro pacteopa 100 % NaCl.

Mpoueaypa

MpombiBaiiTe  30HA4  Ka/MGpPOBO4YHbIM  pacTtBopoM  HI - 7037L  wm
[eVIoOH13VPOBaHHOW BOAONW. YaansiTe w3nuwku pacteopa. lorpysute 30Hf B
KanmMbpoBOYHbI pacTBop. OTBEPCTUA pykaBa [O/MKHbl ObiTb  MOKPbITbI
pactBopoMm. Mpn Ha/IMUYMKN TaKo BO3MOXHOCTW, PacnonoXuTe 30HA, MO LEeHTPY
MeH3ypku. TlogHUMWUTE W ONycTUTE 30HA, NS NOMOSIHEHUS LEHTPasIbHOW
nosiocTu, MocTyunutTe Mo 30HAY ANA YAAIEHUA BO3AYLUHbIX My3bIPbKOB,
KOTOpble MOryT 6bITb BHYTPW pykasa.

Haxmnte knasuwy CAL ans BBOAAE KaMOGPOBKY.
WHCTpyMeHT oTo6pa3uT coobuieHne “STIR”, 3Hak
necoyHblx 4acoB U “CAL"; Ha 1-i cTpoke XKK-
ovcnnes otobpasntcs npoueHT NaCl, Ha 2-ii cTpoke
XK-gucnnesi otobpasutca Temnepatypa, a Ha 3-i
CTpoke XK-gucnnes 6ypet oTobpaxarbcs
cooblLeHne ‘WAIT”  po MOMEHTa  CHATUA
CTabunbHbIX NOKa3aHWIA.

Korga nokasaHusi cTaGunmMsMpyloTcsl U coBnajatoT ¢
Bbl6paHHbIM CTAHAAPTOM MOSIBUTCS MUralolmii 3HaK
“CFM” n coobLeHne "CTAH,CLAPTHI:II7I PACTBOP"
(“SOLUTION STANDARD").

Haxmute knasuwy CFM  pgna  noAateBepxaeHus
KanMbpOBKY.

54 VIHCTpYKUMS no akcnayarauum



B kOHUe KanMbpoBKM MHCTPYMEHTA 0TO6pAa3UTCS CoobLLEeHMe F:1GH#| F
"COXPAHEHUWE" (“SAVING”"), UHCTPYyMEHT aBTOMAaTUYECKN COXPaHUT

KaNIMBPOBOYHbIE 3HAYEHNS W NEPEAET B PEXUM U3MEPEHMSI. N OD?
MpvmeyaHue: Ecnu BbinonHseTca HoBas EC kanmbpoBka, To cTapas

kanméposka NaCl aBTomatuuyecku ygansetcs. Heobxoauma HoBast

Kkanméposka NaCl.

HenpaBubHbIli CTaHAapTHBIA pacTBop

Ecnn nokasaHua HaxoAsaTcsa Aaneko OT 0Xugaemoro
3HaYeHus, nosiBuTCA coobLueHne
"HEMPABWU/IbHBIA  CTAHIOAPTHBIA PACTBOP" (&
("WRONG STANDARD”). KannbpoBka He MOXeT "

6bITb NoATBEPXAEHA. B faHHOM cnyyae npoBsepbTe,

ucnonb3yeTca Ny NpaBWbHbIA  pacTBop, /60

ouncTTe 30HA, Credys pekoMeHJauusam pasgena

OBCNYXNBAHNA EC 30HAOA (cmoTpuTe cTpaHuly

Ne 79).

HenpasuibHas Temneparypa cTaH4apTHOro pactsopa

Ecnu Temnepatypa BbIXOAWT 3a Npefesb! AvanasoHa n
0,0 - 60,0 °C, To nosiBATCS COO6LLEHMNE

"HENPABW/IbHAA TEMIMEPATYPA

CTAHOAPTHOIO PACTBOPA" (‘WRONG

STANDARD TEMPERATURE”) @ <
1 3aMuraeT 3HaveHvie Temneparypbl. U* fjsure '7-9 I

GLP obfecneunBaeT XxpaHeHMe U nepefayy [AaHHbIX, KACAIOLMXCS CDJKLM

obcnyxmBaHMs U COCTOSHWA  anekTpoga. Cnepywowas  vHdopmaums 567
oTobpaxaeTca Ha 3-i1 cTpoke XKK-aucnies Bo BPeMs M3MEpPeHUs:
TEMPERATURE SENSOR PROBLEM (ecnun nmeertcs), 2

Cal Due wmm CELL FACTOR.

TEMPERATURE COEFFICIENT nnmn T.Ref (BblbupaeTcs nonb3oBartesiem)
TIME

DATE

RANGE n BATTERY

CHARGE STATUS

[ns npocmoTpa [0NoNHMTENbHbIX CBefeHWi nepeigute B GLP pexvim, Haxas
Knasuwy GLP.

EC ka/mbpoBOYHble AaHHble aBTOMATWYECKM COXPAaHSIIOTCA NOC/e YCneLuHoM
KasIMOPOBKU.



EC/TDS [Onsa npocmoTpa AaHHbIX Kanmbposkn EC, HaxmuTe knasuwy GLP, korga

npuéop HaxoauTcAa B pexume wusmepeHuss EC. VIHCTpymeHT oTobpasut

GLP CTaHAapT KanmMbpoBkM U Temnepatypy KasMbpoBaHHOIO CTaHAApPTHOro

I/IHCbOpMaLI,VIFI pacTtBopa. Wcnonbayiite knasuwm co CTPE/IKAMW ans NpokpyTKM AaHHbIX
KanIMbpoBKK, OToBpaxaembix Ha 3-i cTpoke XXK-gucnnes.

®dakTop KNeTKN B CM-1, ONPESENSeTcss 0T KaMB6poBKM ¢
TeKyLLMMIM NOKa3aHUAMM.

dakTop cmeLeHna B MKCM/CM 1 TeKyLime nokasaHus.

rs5.rr
li bt
LB
* .
P 1
CTraHaapTHbIiA pactsop 7 KanmbpoBoyHas
Temneparypa. TemnepaTypHbIii KO3phULIMEHT,
YCTaHOBJIEHHbIA B MOMEHT Ka/IMGpOBKM BMeECTe C
TeKYLLMMN NoKasaHNAMU.
I ]_I OTasloHHasA Temneparypa 1 TekyLlne nokasaHus.
EPB
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Bpewmsi nocnegHeli kanmbpoBKUA (44:MM:CC) BMECTE C
TeKyLLMMYM NOKa3aHUAMM.

[ata nocnepHeli kanmbposku (Irr.MM.A4) BMECTe C
TEKYLLIMMU NOKa3aHNSIMK.

Coo6LLeHe UCTEUEHUS CPOKA KalIMBPOBKX U
TeKyLLMX NoKazaHuii:

Mpu OTKIOYEHNM JaHHOTO NapaMeTpa oTo6pasuTes
coobueHve "OTKMHOUEHWE COOBLLEHNA Ob
NCTEYEHN CPOKA KAJIMBPOBKW"
(“EXPIRATION WARDING DISABLED").

JInbo, ecnn faHHbIN NapameTp BKIOYEH, ByaeT
0TOGpaXaTbCA KOMMYECTBO AHEN [0 NOSIBNEHUA
coobueHus “CAL DUE”.

KonnuecTBo AHeil, NpoLleALlee Co AHSI OKOHYaHUs
cpoka KanmbpoBKy.

(T. E. "NPOCPOYEHHAA KAJIMBPOBKA - 2 AHA"
(“CAL EXPIRED 2 DAYS AGO")).

CepuiiHblii HOMep 30HAA Y TEKYLLME MOKa3aHus.
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EC/TDS GLP
NHdopmMauuna



EC/TDS [aHHble kanmbposku % NaCl B GLP
[lna npocmMoTpa faHHbIX KannbpoBKu NaCl, HaxxvuTe knasuwy GLP, korga
GLP npnuéop HaxoauTcs B pexume namepeHus % NacCl. Vcnonb3yiite knasuwm co
I/IHCbOpMaLI,VIFI CTPE/IKAMW ans nNpoKpyTKM AaHHbIX KanMbpoBku. WHCTpPyMeHT oTobpasvT
Temnepartypy KambpoBKu 1 pacTsopa.

OTobpaxeHne edge™: 6yaeT ykasaHo: EMKOCTb 30HAA
N TeKyLLye MoKasaHus.

Ko3thh1LIMEHT CONEHOCTH, YCTAHOBNEHHBIA B MOMEHT
Ka/IMGPOBKYM BMECTE C TEKYLLMMMN NOKa3aHUsMM.

CTaHaapTHbI pacTBOp M KaMBPOBOYHAS
Temneparypa.

Bpemsi nocnefHein kannbposky (44:MM:CC) BMECTe C
TEKYLLMMW MOKa3aHUSIMK.

[JaTa nocnepgHeit kanmbpoBku (ITIT.MM.AJ) BMECTE C
TEeKyLLMMI NoKa3aHWSIMU.
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Co006LLEHNE UCTEYEHNS CPOKa Ka/IMBpOBKM 1
TEKYLLMX NMOKa3aHWiA:

Mpy OTKNKOYEHUN AAHHOTO NapameTpa oTobpasnTcs
coob6ueHne "OTKIHOUEHWME COOBLLEHNA OB
NCTEYEHN CPOKA KA/IMBPOBKN"
(“EXPIRATION WARDING DISABLED").

JIn6o, ecnu aaHHbIN napameTp BKIOYEH, ByaeT oTobpaxkaTbes
KONMYECTBO AHel [0 nosisneHusi coobueHns “CAL DUE”.

n

KonnyectBo ,CI,HGVI, npowejiiee co AgHA OKOHYaHWUA
CpoKa KanMGpoBKM.

(T. E. "MPOCPOYEHHAS KAJIMBPOBKA - 2 IHS"
(“CAL EXPIRED 2 DAYS AGO™).

CepwuiiHblli HOMep 30Haa.

MpumeyaHve: Haxmurte knasuwy GLP 1 MHCTPYMEHT BEPHETCA B pPeXum

N3MEPEHWIA.

EC/TDS GLP
nHhopmaLms



EC/TDS
n3mepeHuns

Knasnwa RANGE wcnonb3yetca Ans U3MEHeHWs MpoBOAMMOCTU (TOSIbKO B
CTaHAAPTHOM pexume).

V3mepeHVsi NpoBOAMMOCTU
MoaknounTe 30HA NPOBOAVMOCTU K UHCTPYMEHTY U

L. * [OXAMUTECH 3arpysku napamMeTpoB 30HAa. Ha XKK-
_ aucnnee oTob6pasmTcs cnepyowee: "30H4,
noakoyeH"

Y6enutech B TOM, UYTO 30HA 6bl1 OTKaNMGpoBaH. OMycTUTe 30HA B PacTBop.
OTBepCcTUsi pykaBa [0/MKHbI BbiTb MOKPLITHI PACTBOPOM. MOCTyunTE MO 30HAY
NS yAaneHnsi BO3AyLIHbIX NMy3blpbKOB, KOTOPbIe MOTYT 6bITb BHYTPY pyKaBa.

3HavyeHne npoBoAMMOCTM ByaeT oTobpaxarbCsl Ha
1-ii cTpoke XXK-gucnnesi, Temnepatypa - Ha 2-i
CTpokKe XKK-gucnnes, a KanmoépoBsKa uwnu
MHpopMaumsi auanasoHa - Ha 3-i cTpoke XKK-
avcnnes.

Wcnonb3syiite  knasuwm co  CTPENKAMW  Ona NpoOKPYTKU — AaHHbIX,
oTobpaaeMblx Ha 3-i cTpoke XK-gucnnes.

Ecnn nokasaHusa BbILLIW 3@ rPaHuLbl AnanasoHa, To
6yfeT oTobpaxarTbCs MUratoLee 3HadeHne BepxXHero
npegena uamepenuwii (200,0 mCwm/cm gns pexumva
ATC wwm 5000 ™mCwm/cm pans  abcontoTHol
NpoBOAVMOCTM).

KomneHcauyss Temnepatypbl ¥ abcontoTHas NpPOBOAMMOCTb AOCTYMHbI NS
n3mMepeHus. JaHHbl napameTp BblbupaeTcs B MeHio SETUP.
AsTomaTuuecknin  (ATC): 3oHO4  MPOBOAVMMOCTU  MMEET  BCTPOEHHBIN
TemnepaTypHbIii  JaTunk; 3HaveHWe TemnepaTtypbl  MCMONb3yeTcs  Ans
aBTOMAaTMYecKoli KoMneHcaumu nokasaHuuii EC/TDS. [Mpy akTvBaumu 3TOro
napameTpa oTobpaxaeTcs 3Hak “ATC”. Heobxoaumo Takke YCTaHOBUTb
TemnepartypHblii koadpuumeHT gna obpasua.
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OtcyTtcTBMe komneHcaumn Temneparypbl (No TC): 3HauveHve Temnepatypbl
oTobpaxaeTcs,, HO He yuuTbiBaetca. [pu axkTMBauum 3TOro napameTpa
oTobpaxaeTtca 3Hak “NOTC”. lNoka3aHus, OTOGpaxaemble Ha OCHOBHOM >KK-
avcnnee, ABNAIOTCA HEKOMNEHCMPOBaHHLIM 3HavyeHnem EC nnn TDS.

MpumeyaHve:

. Pexum KomneHcaumm rno ymonyaxuio - ATC

. KomneHcauusa obpatiaeTcs K aTasIoHHON Temnepatype (cMoTpuTe
pasgen HACTPOWKW gns nonydyeHus 6onee noapo6HOli nHdopmaLwmn).

Ecnu BbibpaHa KoMneHcauus Temnepartypbl, TO U3MEPEHUS KOMMEHCUPYHOTCS
C MOMOLLIbIO TEMMNEPATYPHOro KoadduumeHTa (3HaueHne no ymonyaHuio - 1,90
%I/°C - pekoMeHAyeTCs /1A CbIpoiA BOApbI).

[na n3veHeHns TemnepaTypHOro KoadmumeHTa Bolignte B pexum SETUP n
Bblbepute "T.COEF.(%/°C)" (cmoTpuTe pasgen HACTPOVIKU ansa nonyyveHus
601ee noapo6Holi MHhopmaLum).

Tekylwmii  KoathdumMeHT Temnepatypbl OoTobpaxaetcs Ha 3-i1 cTpoke XKK-
avcnnes  npuv NOMOLWM  KMaBuwy €O CTpenkamu. [laHHoe 3HaveHue
oTobpaxaeTca Hapsgy € (hakTopom fueliku. Ecnm nokasaHus Temnepatypbl
Haxo4AaTcsA BHe Auanas3oHa W3MepeHusi, To 6nwkalillee 3HayeHWe MOsHOM
WKanbl 6yaeT oTobpakaTbcs MuralowymM cooblieHnem “°C” Ha 2-ii CTpoke
JKK-aucnnes.

Ecnn EC Temnepatypa npesbilaeT npegesnsl 30H4a,

TO Ha TpeTbeil cTpoke XXK-gucnnes nossnsetcs

coobuierne "HEMOAXOAAWMA 30HA" (“PROBE

OUT OF SPEC"). Temnepatypa 6yaeT npogos/mkaTb

Murarb. Ecnu Temneparypa npesbilaeTt

cneundomkaumm gatumka 120 °C, Ha gucnnee 6yaeT

Mmuratb  “120° C”. [lpu WHTEpBa/IbHON 3anucu

coobueHre “OUT OF SPEC” 6yzeT YepenoBaTtbcs

C coobLeHnsamMN XxypHana. B doaiine xypHana 6yaet ykasaHo “°C!" psgom c
JaHHbIMKW. B cnyvae, eciv NOBPexAEH AaTuvk Temnepatypbl, To 6ygeT
oTobpaxartbces coobuieHne “BROKEN TEMPERATURE SENSOR”

1 3Hakn “---", NOTC 1 3HaK eauHWL, U3MEPEHUA, KOTOpbIA ByaeT muratb, Ha
XK-gncnnee. B dhaiine xypHana 6ygeT ykasaHo "°Cl!" psagom ¢ faHHbIMU.

EC/TDS
n3vepeHns



EC/TDS
n3mepeHuns

IlVIl

M3mepeHna TDS

Haxmute KnasuLly RANGE. MHCTpyMeHT
NepekoumnTCs Ha AvanasoH uamepeHuii TDS. TDS
oTobpaxaetca Ha 1-ii ctpoke >KK-gucnnes, a
Temnepatypa - Ha 2-ii cTpoke XK-gucnnes. Ecnm
nokKasaHusi BbILLN 3a rpaHuLbl Ananas3oHa, 1o bygeT
oTobpaxarbCs  Muralolee  3HadeHue  BEPXHEro
npegena unsmepenuii (100,0 r/n ana pexuma ATC
nnm 400,0 r/n pNsi HEKOMNEHCUPOBaHHbIX TDS).

M3mepeHnus conéHoctn (HegoCTynHO B OCHOBHOM PEXUME).
Haxmute knasuwly RANGE asaxabl 415 NepekoyeHns npoBoayMoCcTu.

Y6enutecb B TOM, YTO Oblia BblbpaHa Heobxoaumas rpagaums. AHanusatop
nogfepxveaeT TpM Tuna rpagauum conéHoctu: [pakTnyeckass CONEHOCTb
1978, conéHocTb MopcKoit Boabl 1966 u NaCl [r/n]. (UHdopmauma o 3
TUnax rpajauymn pacnonoxeHa ganee)

MpumeyaHue: [laHHble TUMbI onpeAeneHns CONEHOCTN NpeaHasHavYaloTes 4/
obLeokeaHorpamyeckoro  1cnonb3oBaHus. lpakTuyeckas CONEHOCTb U
COMEHOCTb MOPCKOW BOAbl TPebywT Kannbposku nposogumoctn. % NaCl
TpebyeT kannbposkn ctaHgapTta HI 70371.

PSU - lMpaktnyeckaa ConéHocTb

MpakTnyeckass CONEHocTb (S) MOPCKOM BOAbI OTHOCWUTCA K COOTHOLLEHWIO
3/1EKTPUYECKOI NPOBOAMMOCTU 06pa3Lia 06bI4YHON Mopckoii Boabl npy 15 °C un
1 atmocdbepsbl ¢ pacTBopom xnopuga kamsa (KCl), maccoit 32,4356 r/kr Bogpl,
npv 0AMHaKoBOI TeMnepaTtype 1 AaBneHun.

B fAaHHbLIX ycnoBusAXx cooTHoweHve paBHOo 1, a S = 35. Tlpaktnyeckas
COJIEHOCTb MOXET NPUMEHATLCA K 3HaveHusam fo 42 PSU npu Temneparype ot
-2 oo 35 °C.

CornacHo  onpegeneHuio, ConeHocTb o6pasya PSU (B eauHuuax
NpakTM4YecKon COMEHOCTV) paccuuTbiBaeTCs Mo cregytoueii  copmyne,
PacnosioKeHHON Ha crefytoleli cTpaHuLe
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- COOTHOLLIEHVE NPOBOAUMOCTY 06pasLia co CTaHAapPTHOW NPOBOAVMOCTbLIO
npu Temnepatype =(T) CT (o6paseL)-nposogumocTtb npu T °C;
C(35,15)=42.914|iS/cm - cooTBeTcTBYtOWMIA pacTBop KCl, cogepxalyumii
Maccy 32,4356 r KCI/1 kr pacTBopa.

M- MonmMHOMUabHas KoMMneHcauust Temneparypbi.

a0= 0,008 k0= 0,0005 0= 0,008
ai = -0,1692 b1=-0,0056 cl=0,0005
2= 25,3851 b2=-0,0066 X =400
a3= 14,0041 b3=-0,0375

= -7,0261 b4=0,0636

a= 2,7081 k5= -0,01442

f(t)= T-15
1+ 0.01624t-15)

MpoLeHTHbI MaclTab % Nadl

pagaumns NaCl saBnsetca cTapwum  MaclwtaboMm  CONEHOCTW,
MCnonb3ytoLWwemMcst TONbKO A1 MOPCKOW BoAbl. COrnacHo faHHONW rpagauyu
100 % coneHocTn 3kBMBaUIEHTHa npumepHo 10 % TBepAoro BellecTsa.
Bbicokme nokasatenu 6binv caenaHbl ucnapernamn. na otobpaxenus NaCl
B % eavHuuax, oiigute B SETUP u Bbibepute % NaCl. Haxwvute knasuLly
RANGE pns otobpaxeHus 3Haka “NaCl%” Ha XXK-gucnnee. WHCTpymeHT
oTobpaxaeT nokazaHus % NaCl Ha 1-i cTpoke XXK-gucnnes, a Temneparypa -
Ha 2-li cTpoke XXK-gucnnest.



1! Ecnn nokaszaHnus BbILWAY 3a rpaHuLpl AnanasoHa, T0
" " 6yeT 0ToGpaxaTbCa MuUraroLLee 3HauYeHne BepxHero
\ npegena nsmepenuii (400,0 %).

ConéHocTb MOopCKoii Bogp!

Mpagaums conéHoct Mopckoii Bogpl oT 0 Ao 80,0 r/n. YpoBeHb CONEHOCTM
onpefenseTcs, OCHOBbIBAsACb Ha COOTHOLLEHWUM NPOBOAMMOCTH 06pasLia
"cTaHfapTHOM Mopckoit Boabl" npu 15 °C.

I'ae Ris sBnsieTcs koahhuLmeHToMm NpoBOAYIMOCTY 1
CO/IEHOCTU, OnpeensieMblM CrefyoWwmm
ypaBHEHVEM:

S =-0,089963+ 28,2929729R + 1P,80832R .- B
10,67869Ri5 + 5,98624Ri5-1.3231 IR 15

MpumeuaHue: JaHHas hopMyia MOXeT NMPUMEHSITLCS Npu TemnepaType oT 10
°C go 31 °C.
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LWarv no onTyMmU3aLmm
1. OnpegenuTte, 6bIMM N NPOBEAEHWUA M3MEPEHUsI KOHLEHTpauun wim %
HaCbILLEHHOCTH.

2. TMogrotosbTe D.O. 30HA AN U3MEPEHUA.

3. TogxnounTe 30HA K aHanM3aTopy U HacTpoiiTe napameTpsbl.
4. TMpoeeaute kanubpoeky D.O. gatuuka.

5. Tposeaute namepeHus npu nomowy D.O. gaTyumnka.

[locTynHble n3MepeHus

M3MepeHns KoHUeHTpaumn B Boge 1 % HacCbILLEHUS KMCNopoaa JOCTYMHbI Mpu

nomowy edge™ u DO 30Hga H 764080. Anroputmbl, UCNONb3yemble AN

M3MepeHNs1 KOHUeHTpauun (B eAuHuuax 4Y/MAH WAM  Mr/n), OCHOBaHbl Ha

pacTBOPUMOCTV  KMCNOPOAa B MNPECHOW BOAE, HAaCbIWEHHON BO34yXOM.

KomneHcaumsi COMEHOCTM U BbICOTbI MPOBOAWUTCA B MapameTpax MeH0

SETUP. W3mepeHve npoLEHTHOrO0 HAacbIWEeHNAA OCHOBaHO Ha YacTUYHOM

[JaBNeHNN KNCMopoAa W MoAXoauT ANS U3MepeHWid B nMpobax He VMeLmx

HacbILLEHHOW NpecHoi Bofbl. PekomeHayeTcst AN NMPOBEPKA COBMECTUMOCTU

mMarepuanos 30HAa C 06pasLIoM.

Moprotoska DO 30HAa

BHUMAHVIE: ByabTe OCTOPOXHbI BO BPEMS 06CYXMBaHUA !

n akcnnyatayum. HI 764080 coOepXWT  CTEKMNSIHHbINA

n3onATop. He poHsiite ero u ob6pawaiitecb € HUM _O

aKKypaTHo.

3oHAblI Hanna Instruments NoCTas/IATCA CyXUMU.

1 OCTOPOXHO  yjanMTe  KapToH U YMakoBKy,

npefHasHauyeHHylo 15 3alWuTbl  30HAA BO  Bpems

TpaHCNOpPTMPOBKK. CoxpaHuTe yNakoBOYHbIA MaTepuan Ha

Cnyvaii BO3HWKHOBEHWS HEOOXO0AMMOCTMN XPaHEeHUs 30HAaA.

2. Ortkpoiite ynakoBKy " n3BneknTe 0fiHO

YNIOTHUTE/IbHOE KO/bLO U OANH MeMOPaHHBbIV KOMNayok.

3. Pasmectute ynnoTHeHVe B KoMnake, Kak yKasaHo.

4. MpomoiiTe Kkonnauok Mem6paHbl C HeGonbu * 9

KomuectBom  HI - 7041 wn  BbiGpocbTe.  3anosiH

MEeMO6pPaHHYI0 Kpbillky Ha 3/4 pacTBOPOM 3/1eKTpomTa , o

NOKPbLITUA YNIOTHEHWSA.

5. Yaepxusas KpbILKy MeMbpaHbl CBepXy, MOCTyuu:e

no CcTeHKaM [ANs yf[anleHust ras3oBblX My3blpbKoB. He

HaxumaliTe HenocpeACTBEHHO Ha MeMbOpaHy - 3TO MOXeT

rnoepeanTh eil.

6. ONeKTpog,  pacnosioXeH  JIMUOM  BHU3, MefNeHH
3aKpy4nBaeTCcs Kosnavok.

%

L
" (
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MO0 YacoBOW CTpefnke, Moka HWUTU He OyAyT MONHOCTbIO 33[eCTBOBaHbI.

3nekTponuT 6yfeT nepenosiHEHHbIM.

7. TpomoiiTe Kopnyc BCeM 30HAaM W OCMOTpUTE MembpaHy A5 3aBUCLUUX

rasosblx My3blpbkoB. O61aCTb 3NEKTpoAA He JO/MKHA cofepXaTb BO3AyLUHble

My3bIPbKK.

8. Mogknounte DO 30HL K aHaiusaTopy edge™, 3aTem akTuBMpyiiTe
aHasnmsartop.

9. lonycTuTe 30HY PEryMpoBKu.

MpuveyaHue: EcnM He WCMoMb3yeTcsi WM BO BpeMsi MNofsipusauum, TO
MCNOMb3yiiTe NPO3payHbIii 3aLLMTHbIA KO/INAYOK.

B xo/ie faHHOro npoLecca CneayLero cooblueHne

6ynet oTobpaxaTbes Ha XKK: "XKK-

ancnnen“DISSOLVEDOXYGENPROBECONDITIONI

NG"PErY/IMPOBKA PACTBOPEHHOIO
" #S$

&« (C () R

CooblleHre 6yaeT oTobpaxaTbCAd npuMmepHo 60 cekyHi, BO  Bpems
perynuposkn DO 30HAa. Ecnv 30HA yXe MNPOLEN perynmposky, TO HaxMmuTe
nobylo kNasuLLy nNepexofa B PeXvUM U3MepeHuit.

30H4, NoNsApu30BaH ¢ PUKCUPOBaHHbLIM HanpshxeHvem (okono 800 mV) mexay
KaTofoM M aHoAOM. 30Hf MOMAPU30BaH, a 3TO UMEET BadkKHOe 3HayeHue Ans
cTtabunbHoro usmepeHus. C AO/MKHbIM 06pa3oM MoMSAPU30BaHHLIM 30HAOM:
KMCNOpOoA, pacxofyeTcs Npy NPoXoXaeHun yepes memopaHy ns MNTe3.

Ecnm nonsipusauusi npepbiBaeTcsi, TO PacTBOpP 3/1EKTPO/MTA MPOAO/HKAET
o6oraljaTbCsi  KUC/IOPOAOM A0  [OCTDKEHWS  paBHOBECWUS C  APYTMMU
pacteopamu. Besikuii pas, Korga n3mMepeHust MPOBOASATCS HEenonspu30BaHHbIM
30HAOM, 3TO OTpasuTCs Ha KauyecTBe W3MepeHuid. WMavepeHus 6yayT
c6uBaThCs NpU NepemveLLeHn 30Haa.
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BPROONDOAWNPRE

12.

1

KomneHcaTop HaTsKeHus
Kpbilka 3oH4a

Kopnyc 30Haa PEI
TemnepaTypHbI faTunk
HWTK ansa Kpbiwkn MembpaHbl
Ag/AgCl AHOZ, 1 CCbIIKN.
CTeKNsiHHbI n30nsTop
MnaTuHOBbLIN KaTog,
O-o6pasHoe KosbLOo
OpHopasoBasi MembpaHHas KpbliLLka
Mepmeart kucnopopa PTFE
MembpaHbl

Tpy6ka focTaBku

LX



2 E% Pa6ota DO aHanu3atopa HacTpavBaeTcsl ¢ MomoLbto knasuwm SETUP ¢ DO

30HAOM, MOAKMOYEHHBIM K aHanusatopy. CreuumdunyHble napameTpbl 6yayT
LX ! pacrnonoxeHol B MeHO. B u3MepeHWn pacTBOPEHHOro Kucropoja Het
OCHOBHOI1 pexvma.

Mapavetp OrvicaHvie BapviaHTb! Mo ymonyaHmo
BBICOTA (v) N3mepenus -500, -400, -300, 0

KOHUEeHTpauumn -200, -100, 0, 100,

pacTBOPEHHOro 200, 300, 400, 500,

kucnopoga MeHsietcs B 600, 700, 800, 900,

3aBMCUMOCTM OT 1000, 1100, 1200,

aTtmocgepHoro 1300, 1400, 1500,

AaBneHus. YOo6Hblii 1600, 1700, 1800,

cnoco6 Ans oueHkn 1900, 2000, 2100,

BO3JelCcTBUS 2200, 2300, 2400,

aTmocepHoro 2500, 2600, 2700,

AasnexHns - 2800, 2900, 3000,

onpeAeneHust BbICOTbI 3100, 3200, 3300,

(M) Ha ypoBHe Mopsi. 3400, 3500, 3600,

BBeauTte BbICOTY, 3700, 3800, 3900,

6anxaiiwyto K 4000 m

hakTuyeckoit BbicoTe, B
mMeTpax AN rapaHTumn
OT /Ipyrux cnyyaes.

CONEHOCTb (r/n) ConéHoCTb pacTBopa 0,12 3,4,5/6,7,8, 0
pacTBOpPE&HHOro 9, 10, 11, 12, 12, 14,
Kucnopoga CHuxaeTcs 15, 16, 17 18, 19, 20,
npu HaxoxgeHwuun conn 21, 22, 23, 24, 25, 26,
B Bofe. Mpu BbIGOpE, 27, 28, 29, 30, 31, 32,
AaHHbI dhakTop ¢ 33, 34, 35, 36, 37,
YYETOM 3HaHWi ypoBHa 38, 39, 40 r/n
conu, ynyuwmut
TOYHOCTb U3MEPEHNA U
kanu6posku DO.

DO"HuWUbI U3MepeHus BbiGepuTe eAnHMLbI Mr/n unn 4/mMnH
u3MepeHus
npeanoyTUTesIbHble ANs
KOHUeHTpauuu DO.
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KomneHcauus ConeHocTn 1 BbICOTbI

KomneHcauuss Temnepartypbl, BbICOTbl W COMIEHOCTM WCNOJbL3YIOTCA /1A
M3MEPEHNS  KOHLIEHTPaLUMM pacTBOPEHHOrO kucriopoda (YWMAH wu  wmr/n).
XonogHasi BOJAa MOXET BMeCTUTb 00/blle PaCTBOPEHHOTO  KUCNIO0POAa,
ropsayas - MeHbwe. KomneHcauus TemnepaTypHoli  pacTBOpSemMocTu
NpoBOAMUTCA aBTOMaTUYECKU, MNpu MOMOLUM BCTPOEHHOrO TemnepaTypHOro
patunka BHyTpuM DO. [pu onpefeneHnn HU3KOTO YPOBHS MOPS  MOXHO
yBE/IMUYNTL  PaCTBOPUMOCTb  KUC/I0POZa; MPU  BbICOKOM YPOBHE Mops -
noHM3WTb. [N KOMNeHcauym BO Bpems Ka/MOGpOBKM U M3MEPEHWA,
nosnb3oBaTesib AO/DKEH OnpefenuTb NPUGIn3NTENbHYO BbICOTY (B METpax) B
MEHI0 HacTpoek. HacTpoiiku genatTcsi ¢ warom 100 M; BbibepuTe 3HaueHue,
61mxe nogxopsallee K dhakTM4eckoi BbicoTe. Hbke nprMepbl BbICOT BO BCEM
Mupe:

MecroriosnoxeHue: Adarmza Hokm
Sebkha paki Tah, Morocco -55 -180
Lake Frome, Australia -6 -20
Netherlands, coastal providence -1to -7 oT -3 fo
Lake Michigan, USA 176 577
Lake Geneva; France, Switzerland 372 1220
Denver, CO USA 1609 5279
Mount Everest 8848 29029

PacTBopyMOCTb KMC/Opoga B BOfEe 3aBUCUT Takke OT KOJMYecTsa COM.
Mopckas Bofa 06bIYHO MMeeT conéHocTb 35 /1 1 pacTBOPUMOCTbL KUCNOpoAa
Ha 18  MeHblUe Mo cpaBHEHWO C NpecHoi Bogoli npu 25 °C. MyTem BBOAA
3HaYeHUs  NpubNW3MTENbHOW  CONEHOCTW,  KasIMBpoBKa U U3MepeHust
KOHUEeHTpauun 6yayT KOMNEeHCMpoBaTbCA /11 OTOOPaXEHWA KOHLeHTpauuu
npaBUIbHOTO  Kucnopoga. 18 % owwnbka npuMBOAUT K OTOBPaeHuto
coobLLeHns 06 oLwnbKe, ecin He yKa3aHo 3HavYeHne COSIEHOCTY.

MpumeuaHne: COMEHOCTb U BbICOTA He BAWUSIOT HA PacTBOPUMOCTb
Kucnopoga.

KoHdpurypaums
DO aHanmnsatopa
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Koraa Boja He coAepXuT npuMeceld, KOHLEHTpauusi kucriopoga 6Gyaet
MakcumasnibHOW. Korfja Boja cosioHoBaTasi, pPacTBOPUMMOCTb — KUC/IOpoAa
yMeHbLUaeTcsl. PacTBOpMMOCTb  kMc/lopofa B BoAe YMeHbluaetcs  mpu
NpoBeAeHW U3MEPEHMIA HaZl YPOBHEM MOpSi.

Mpexge, 4Yem NpUCTYMUTL K Kanmbposke, ybeauTecb, 4TO 30HA TOTOB K
nsmepeHusM (cmoTpuTe cTpaHuyy Ne 65), T.e. MembpaHHas Kpbika
3anosiHeHa 3MeKTPONNTOM, 30HA MOAK/IYEH K aHasM3atopy W AO/MKHbIM
o6pa3om nonApu3oBaH. [1s TOUYHON KaIMBPOBKY pekoMeHayeTCs NoAoXAATb
no kpaitHeli mepe 15 MUHYT A58 06eCneYeHNst BbICOKON TOUHOCTU U3MEPEHUIA.
HapeBaiiTe 3allWTHbIA KONAY0K HA Bpems Nonspusauyn U CHAMainTe ero ans
KanmbpoBkn 1 m3mepeHus. Cnepyiite npouefypam kanvbpoBku. PerynspHo
npoBOAUTE Ka/IMBGPOBKY 30HAA, OCOGEHHO NpY MNPOBEAEHUWN BbICOKOTOUHbIX
M3MEepeHWii. 30H4 MOXeT O6biTb OTkambpoBaH B 2 Toukax: 100,0 %
(kaymbpoBka ckaTa) 1 0,0 % (KannbpoBKa Hyrs).

MepBryHan NofrotToska

MogroToBbTe cBeEXY 6yTbiiKy H 7040 cornacHO MHCTPYKUMAM Ha 3TUKETKE.
Wcnonb3yiitTe pacTBop B Te4YeHUM Mecsaua C MOMEHTA MPUrOTOB/IEHMS.
Hanelite HebonbLIoe konmyecTBo pactBopa Hl 7040 B uMCTble MEH3YPKY.
CH/MUWTE 3alUWTHBbI/A KOMNavokK, ecav OH UCNOJb3yeTCs.

100 % HacbleHHas KanmbpoBka

Mpegnonaraetcs NpoBegeHne KaMbpoBKY ckata B BoAe / HACbILLEHHOM
BO3ayxe. Hanelite He6GOMbLLOW CTakaH BOApbI.

MpomoiiTe NONAPU30BaHHbIA 30HA, YACTO BOAOMN.

BbicyluMTe KOHUMK 30HAA W fAaiiTe HecKosIbKO CeKyHg, Ha cTabununsaumio
nokasaHuii Ha XXK-gucnnee (30H4 Ha BO3AyXxe).

MomecTute Hag MeH3ypkoi C

Bogoi. HaxmuTe knasuwwy CAL.

MHCTpymeHT 0To6pa3nT coobuieHre “WAIT” 1 3Hak
MeCOYHbIX 4acoB [0 MOMEHTa CHATUA CTabUNbHbIX
rokasaHwiA.

VIHCTpYKUMSI MO 3KCTTyaTaumm



Koraa nokasaHus ctabunusnpyoTcs 1 coBnagatoT C
BbIGPaHHLIM [1Mana3oHOM NOABUTCS MUTAKOLLMIA 3HaK
“CFM”. Haxxmute knasuwy CFM ansa
NoATBEPXAEHNSA

100,0 % DO kanvMbpoBkM.

HaxmunTe knasuwy CAL gns npekpalleHusi KasIMbpoBKy Nocsie NepBOi TOUKK.
B KOHLe KanmbpoBku MHCTPYMeHTa oTobpasnTcs coobLueHve
"COXPAHEHUE" (“SAVING”), WHCTPyMEHT aBTOMATUYECKM COXpPaHUT
KasIMbpoBOYHbIE 3HAYEHUS 1 NEPelgET B PeXUM U3MEPEHUS.

Kanmbposka Hyns

Haxmute  knasuwy CAL  wamM  npoponxure
KanmbpoBKy Mocne MOATBEPXAEHUA MNepBO TOUKY.
AHanusaTop oTobpaxaeT coobuieHne  “WAIT”,
cooblieHne 6yfeT O0TOGPaXeHO B HWXHEM NpPaBOM

yry.

Morpysute Memb6paHy 30HAA W TemnepaTypHbIii
[aTuvK B MEH3YpKy, cogepxatlyto pactsop HI 7040
N OCTOPOXHO pa3mewwBaiite 2 - 3 MUHYTbI.
MokasaHua 6yayT Huke.

Korga nokasaHus CTabunvavpyroTcs v nepectaHyT
CHUXaTbCA MOSIBUTCA  Murawouwmii  3Hak “CFM”.
Haxxmute knasuwy CFM ansa noarsepxaeHuns

100,0 % DO kanvMbpoBkM.

B KOHLUE KanMBpoBKM WHCTPyMeHTa OTo6pasuTcs
coobLeHve "COXPAHEHUE" (“SAVING"),
VHCTPYMEHT aBTOMaTNYeCcKM COXpaHnT
KaIMBPOBOYHbIE 3HAYEHUS W NepeigéT B pexum
u3mMepeHus. MpomoiiTe HakoHEUHUK 30HAA B BOAe
nepes Havasiom U3MepeHUii.

LX
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KannbpoBoyHble Co0bLLEeHNA
" " Ecrm nokasatenu HaxoguTcs BHe npedesnos, 6yaer
(H 8 BbIBEAEHO coobLieHne "HEMPABW/IbHbIV
CTAHOAPTHbI PACTBOP" ("WRONG
E PY STANDARD").

Al 0N v eFHKLN
Ecnm  Temnepatypa  BbIXOAUT  3a  npefesibl
amanasoHa 0,0 - 50,0 °C, To nosiBATCA coObLLEHNE
"HEMPABW/IbHAA TEMMNEPATYPA
CTAHOAPTHOIO PACTBOPA" ("WRONG
STANDARD TEMPERATURE”) n  3amuvraet
3HauyeHne Temneparypbl.

GLP - KoHTponb kayecTBa Ana obecnevyeHnss efuHCTBa MW3MEPeHuin 1
KanmbposBkn pdatuvka. BblgeneHHbln kmoy  GLP  oTkpbiBaeT dhaiin  c
nHchopMaumein o nocnegHel kanmbpoBke. lVcnonb3yiiTe KiaBuWM A Y AnA
NPOKPYTKA XPaHWMON MHdopmauun. 3T0 BkIYaeT B cebA Mcnonb3yemble
CTaHAapThl, Temnepatypy cTaHaapTa, hakTopbl BbICOTbI U CONEHOCTU, BPEMS
1 fgaTy nocnegHein kanmbpoBku, MHopMaumio 06 UCTeKLel kambpoBke U O
cepuiiHOM Homep 3oHAa. [laHHas wHdopMaums Takke BXOAWT B cocTas
KabKA0ro XypHana AaHHbIX.
MocneaHve kamMbpoBOYHble AaHHble DO
n [aHHble nocnegHeln kanmbposkn DO aBTOMaTUYECKN
COXpaHATCA nocne ycnewHol kanméposku. [ns
E npocmoTpa fAaHHbIX kasmbpoBkn DO, HaxmuTe
@ Knasuwy GLP, korga npubop HaxoAuTCcs B pexume
n3mMepeHus.

OTo6pasuTcs cneayioLlee:
CTaHfapTHbIi  pacTBOp M Ka/M6poBovHas
Temneparypa:

0,0 % ec/m MHCTPYMEHT Obl1 OTKA/IMOPOBaH B faHHOM
TOYKe.

Kanubposka 100 TOYKM €CNU UHCTPYMEHT 6bin
O0TKa/IMbpOBaH B HAaCbILLEHHOV BoAe.

VHCTpyKUmMs no akcnyaTtaumm



BbicoTa 1 COMEHOCTb, YCTaHOBIEHHAA B MOMEHT
KaJ'II/I6pOBKI/I BMeCTEe C TEKYLLUMMUN NOKasaHNAMN.

Bpewmsi nocnegHeli kaMGpOBKM BMECTe C TeKyLLMMK
nokazaHusIMm.

[JaTa KanmbpoBKY BMECTE C TEKYLLIMMU NOKa3aHUSIMU.

CpoK UCTeUYeHNs1 KanIMGPOBKM BMECTe C TeKyLLMMK
nokasaHusmMm.

Mpy OTKNIOYEHNM f@HHOTO NapaMeTpa oTo6pasuTcs
coobuieHre "OTKMIHOYEHVE COOBLLEHUA OB
NCTEYEHWN CPOKA KAJINBPOBKIN"
(“EXPIRATION WARDING DISABLED").

Nn6o, ecnu faHHbIA NapameTp BKIHOYEH, ByaeT
0TO6paXaTbCs KONMYECTBO AHEN A0 NOSBIEHUA
coobueHus “CAL DUE”.

KonnuecTBo fgHeld, npoluegiuee co AHA OKOHYaHWs
cpoka kanmoéposku.(T. E "MPOCPOYEHHAA
KAJTMBPOBKA - 2 IHA" (“CAL EXPIRED 2 DAYS
AGQO").

VIHCTpYK
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CepuiiHblii HOMep 30HZA Y TEKYLLMe NoKa3aHus.

Y6egutecb B TOM, YTO 30HZ NOMAPU30BaHHBIA, KasIMOPOBaHHbIA U 3alWUTHbI
KONNa4oK 6bl/T CHAT.

[pOMbITb 30HA.

Morpyxalite 30H4 B Npoby, ybeauTecb B TOM, YTO TEMMEPaTypHbIA AaTumK
TaKke norpyxeH. Paspelumts cTabunmsaumio 3anmcu.

O6paseL, fo/HKEH BbITb NepeMeLLaH.

3HaueHne DO (B %) oTobpaswin Ha 1-i cTpoke XKK-
avcnnesi, a Temnepatypy - Ha 2-ii ctpoke XKK-
avcnnes.

HaxmnTe knasuwy RANGE gns Havana usmepeHuii
% u/MnH (Mr/n) 1 HaobopoT.

Kucnopog pacxofyercs BO BpeMsi U3MepeHust.

[lna TouHOro usmMepeHns pacTBOPEHHOrO KUCNopoaa npegniaraeTca ABUKeHue
notoka Bogpl 0,3 m/c. 3T0 HeobxoAMMO [ANA TOro, 4YTO Obl MOBEPXHOCTb
MembpaHbl  6e3  kucnopoga MNOCTOAHHO — u3Mepsinacb.  cnonb3osaHue
MarHuTHOM Mellanky npuBeTCTBYeTCS. 30HA4 WMeeT BCTPOEHHbIA AaTymk
Temneparypbl. Yb6eauTecb, UYTO OH HaxoAuTcs B pacTeope. W3MepeHHas
Temnepatypa ykasaHa Ha 2-ii cTpoke MXK-gucnnes. [lo3BosnbTe 30HAY
pocTturatb TENOBOIO pasHOBECUS, Mpexie YeM MnpuHMMaTb

VHCTpyKUmMs no akcnyaTtaumm



nobble u3MepeHus. 3TO MOXeT 3aHATb HEeCKONbKO MUHYT. Tem 6onblue
pasHuLa mMexay TeMnepaTypoii, Npy KOTOPOW XpaHWCa 30HA 1 TemnepaTtypoi
obpasLa.

Ecnn DO TemnepaTypa npesbillaeT npeaesnbl 30H4a,
TO Ha TpeTbeli cTpoke XXK-gucnnes nosensercs
coobuierne "HEMOAXOAALMA 30HA" (“PROBE
+ / SPEC”). Ecnu Temnepatypa npeBblllaet
cneundpukaumm gatunka 120 °C, Ha gucnnee 6yget
Muratb  “120° C”. Tpy UWHTEpBa/IbHON 3anucu £
coobleHre “OUT OF SPEC” 6yaeT yepefoBatbcsi C
coobLLeHVsIMM xypHana. B dhaiine xypHana 6yaet
ykazaHo "°C!" pagom C gaHHblMu. B criyyae, ecnv
noBpexaéH fAaTunk  Temnepatypbl, TO  6yaer
oTo6paxaTbcst coobLyeHne “BROKEN
TEMPERATURE SENSOR”, a Ha BTOpOli CTpOke
XK-gucnnesa otobpasuTca Muralomin 3HaK eaviHuL
n3mepeHus. B chaiine xypHana 6yget ykasaHo "°Cl!"
pAOOM C JaHHbIMU.

VIHCTpYK
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CHVMWTe 3aWyWTHbIA Konnadvok ¢ pH anekTposa

HE BOJIHYWUTEChH MNPV OBHAPY)XEH COMEBbLIX OT/IOXXEHWIA.
LWTtaTHas npakTvka paGoTbl C 3nekTpogamu. OTNOXKEHUS UCYE3HYT nocne
06paboTKn BOAONA.

Bo Bpems nepeBO3KW BHYTPWU CTEKMAHHOW KONbGbl MOryT 06pa3oBbiBaTLCA
KpoLUeyHble My3bIpbKY BO3Ayxa, OkasblBas HeratuBHOE B/MAHME Ha paboTy
anekTpoga. [laHHble My3bIpbKM YCTPaHAITCA "BCTPAXUBAHMEM" 3NeKTpoda, Mo
aHanormm ¢ PTyTHbIM TepmMoMeTpoM. [pwu cyluke cnast win Konbbl cMounTe
anekTpog B pacteope HI 70300 wnm HI 80300, no kpaiiHein mepe, OAWH pas3 B
yac.

76 O6cnyxunBaHe



[ns MHorosapsgHbIX 31eKTPOAoB:

Ecnn pactBop (anektponut) 6onee 2% cm (1 Atoiima) Hdke OTBEpCTUs, TO
Heobxoammo fob6asuTtb HI 7082 mnm HI 8082 3,5M KCI Electrolyte Solution
ANs ABOVHOrO cnasl. OTBUHTUTE KPbILLKY OTBEPCTUS BO BPEMS U3MEPEHWA Ans
obecrneyeHnss BHELLHEro NnoToka 3/1eKTPoNTOB.

V3mepeHuns

MpomoiiTe KOHYMK 3nekTpoda AUCTWNNMPOBAHHOK BOAON. Morpysute KOHUMK
anekTpoga B npoby npubnmsmtensHo Ha 3 cm (1% pawiiMa) 1 akkypaTHO
nepemeLuaiire.

Bonee 6bICTPLIM OTBETOM 1 CNOCOOOM M36exaTb NEPEKPecTHOro 3arpsa3HeHns
npo6 ABNSAETCA NPOMbIBKA KOHYMKA 3M1eKTpoJa HECKOSbKUMU  Kannsamu
pacTBopa A/19 NpoBepKM, Npexzae YeM HauMHaTb U3MEPEHUS.

Mopsaok xpaHeHus

UTobbl CBECTUM K MUHMMYyMYy 3acopeHne u obecneuutb ObICTpOe Bpems
OTK/IMKA, CTEKNAHHAsA Konba v crnav He [0/MKHbI CYLUMTLCS.

3ameHuUTe pacTBOp B 3aLUMTHLIX KOMavkax HEeCKOSIbKMMU KanisMu pactsopa
xpaHeHns HI 70300 wam HI 80300; ecnv fAaHHble pacTBOpbl HeAOCTYMHbI
ncrnonb3yiite pacteop HI 7082 wam H 8082 (ons [ABYXKOHTaKTHbIX
3/1eKTPOOB).

CnepyiiTe npoueype NoAroToBKM [0 NPOBEAEHNS N3MEPEHNIA.

MpvmeyaHue: HI/IKQF,ELA HE XPAHUTE SNEKTPO/AbI B
ANCTUANUPOBAHHOW NN LENOHN3MPOBAHHOW BOAE

PerynsipHoe o6cnyxusaHue

OcMmoTp anekTpofa v kabens. Kabenb, ucnonb3yemblii Ansi NOAKIOYEHUS K
VHCTPYMEHTY, [O/DKEH HaxXOAUTbCA B Haj/1exallem paboyem COCTOAHUK, a
TaKkke B KOMHaTe [O/DKHbl COGMIOAATbCS BCE MpaBuia 3/1eKTPOTEXHUYEeCKO
6e30nacHOCTW. Pa3bémbl AO0/DKHbI ObITb YACTBIMKU U Cyxumu. [pu Hamymm
LuapanvH uam TpewwyH HeobxoAuMO 3ameHuTb 3anektpog. Cmolite ntobble
OT/IOXXEHWSI COMU BOJOIA.

[ns MHOrosapsiaHbIX 3M1EKTPOA0B: YCTaHOBKA 3Ta/IOHHON KamMepbl CO CBEXUM
anekTponutom (HI 7082 wnm HI 8082 Ans ABYXKOHTAKTHbIX 3/1€KTPOAOB).
Mo3BosnbTe 3neKkTpoay CToATb 1 yac.

CnepyiiTe npoueaypam nopsiaka XpaHeHus

O6cny>xvBaHue
pH 30H8a



O6cny>xuBaHue
pH 30H8a
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YucTawme npoueaypb!
Wcnonb3yiiTe AnarHoCTUYecKue COOGLLEeHWs AN YNPOLLEHNUS OGHapyXeHus
HeuncnpaBHOCTen pH a1eKkTpooB. [OCTYMHbI HECKO/IbKO YUCTSALMX PACTBOPOB:

O6LWwmii - 3amauvBaHve B 06OLLMIA uncTAWmiA pacTtBop Hanna HI 7061 wnu
HI 8061 npumepHo Ha % vaca.

MpoteunH - 3amouunTb B pacteope H 7073 unu H 8073 Ha 15 MUHYT.
HeopraHuyeckuii - 3amounTb B pacteope Hl 7074 Ha 15 MUHYT.

Macno / cmaska - MNpombITe pactBopom Hanna HI 7077 wan H 8077.

MpumeyaHune: Tocne BbINOMHEHWS M0G0 13 TpebyembiX MpoLedyp YMCTKY,
Heo6X0AMMO TLATENbHO NPOMbLITL 3NEKTPOA AWUCTWUNIMPOBAHHON  BOAOWA,
3ano/IHNTL Kamepbl HOBbIMU 3NEKTPONnTamu (He obsasartesibHO 3amnosHATbL UX
renem) u npomMokaTb anektpos pactsopom HI 70300 wam H 80300 no
KpaliHeli Mepe Ha 1 4ac [0 U3MepeHust.

Koppensuus Temnepatypbl gis pH 4yBCTBUTE/bHbIX CTEKON

Y6enuTtech B TOM, YTO YUUTLIBAETCS AManasoH Temnepatyp. Cpok cnyx6bl pH
3NeKTpoAa Takke 3aBUCWUT OT paBoueil TemnepaTypbl. EC/M OH NOCTOSIHHO
UCMoNMb3yeTcsl Mpu  BLICOKMX Temnepartypax, TO CPOK Chyx6bl pesko
yMeHbLLaeTcs.



LLlgnouHas oLumbka

Bbicokas KOHLUEHTpaums WMOHOB HaTpus BMeLlanacb B NOKasaHUs LLETOYHOro
pacTBopa. pH npy KOTOPOM 3HayeHVe MHTepepPeHLMn BbIXOAUT 3a rpaHnLbl
3aBMCWT OT cocTaBa CTekna. [laHHoe BMellaTeNbCTBO Ha3biBAETCS LLEe/T04HON
OLIMOKON W CcHWkaeT nokasatenu wuamepeHwin pH. CoctaB ctekon Hanna
MMeeT yKasaHHble XapakTepuCTUKK.

HatpveBasi nonpaska A/ CTekna Npu CTaHAapTHON TeMnepaTypoii.

KoHueHTpaLyst La Ouwmbra
12,5 0,05
13,0 0,11
0,1 monb/n Nat+
13,5 0,16
14,0 0,20
11,5 0,01
12,0 0,06
12,5 0,11
1,0 monb/n Na+
13,0 0,15
13,5 0,21
14,0 0,27

MpomoiiTe 30HA, YMCTOW BOAOW Mocne u3MepeHuin.. Ecnu Tpebyetcss Gonee
TLWATENbHAA OYUCTKA, CHUMUTE pyKaB 30HAA W MOYUCTUTE 30HA TPSIMKOW.
Y6eanTech B TOM, YTO pyKaBa YCTaHOB/EHbI NPaBUIbHO. [oce YMCTKM 30HAA,
KannGpoBKa MHCTPYMEHTA.

M3onsTop, ncnonbayembilii Ans NoAaep KU NIaTMHOBbIX KOJeLl, U3roTOB/IEH 13
cTekna. ByabTe npefensHO OCTOPOXHbI MPK Pa6oTe € AaHHLIM 30H0M.

O6cny>xvBaHue
pH 30H8a
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O6CNYyXMBaHME Kopnyc KMCMIOPOAHOTO 30H/a U3rOTOBNEH U3 NOMMITUEHNMUHA.
TemnepaTypHbIii AaTUMK 0GECTeuMBaeT M3MEPEHs TeMnepaTyphl 0GpasLa.
DO 3o0Haa Vicnonb3yiiTe 3alumMTHbIN KOANAYOK, KOraa 30HA He MCNonb3yeTcs. [1A 3amMeHbl
MeM6paHb! U1 NONOJHEHNS 3NEKTPONTA HEOBXOAMMO BhINO/HNTL
cnepytoLme AeicTeuA:

CHSATb 3aluTHY TPY6KY [OCTaBKM, OTKPYTUB W BbiTAlLMB €€ u3
Kopnyca 3oHAa (cMoTpuTe pucyHok Ne 1).

OTBUHTMUTE MeMOPaHHYI0 KPbILLKY, NOBEPHYB €& N0 4acoBOW CTpenke
(cmoTpuTe pucyHok Ne 2).

oBaA MeMbpaHHas KpbllKa aHamn3aTopa Jo/KHA BbiTb 06paboTaHa
pacTBOPOM 3/1eKTPONNTA. 3asieiTe YUCTbI pacTBOP 3MeKTponuTa.

/0

AKKypaTHO MOCTy4nTe MO CTEHKaM MeMOpaHHOW KPbIWKW Ans
yCTpaHeHNs1 BO3AYLUHbIX My3bipeil. He kacaiTecb HUXHER CTOPOHbI
KPbILLKM NasibLeM, Tak Kak 3TO MOXET NoBpeAnTb MeMbpaHy.

Y6egutecb B TOM, UYTO PEe3MHOBOE YM/IOTHUTENbHOE KOJbLO
pacnosioXeHO BHYTPU MeMGPaHHOW KpbIKW. [aTumK pacrosioxeH
JIMLOM BHM3, MeM6paHHasi Kpbilka MefJ/IEHHO 3akpyuuBaeTcsl Mo
yacoBoii cTpesike. HekoTopble 3/1eKTPONNTHI oyayT
nepenosiHeHHbIMU.

80 O6cnyxuBaH
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MnaTtuHoBbI anekTpos (cxema DO 30Ha@, cTpaHuua Ne 67) Bcerga A0/MKeH
6bITb APKUM U HEMOTYCKHEBLUMM. ECiM OH NOTyCKHesn, TO ero HeobXxoauMo
NoOYNCTUTb. /1A 3TOr0 MOXHO UCMO/L30BAaTb YMCTYI0 6E3BOPCOBYIO TKaHb UK
KapToOH. AKKypaTHO NpOTpUTE 3/1EKTPOH CO BCEX CTOPOH 4 - 5 pas. 3Toro 6yaet
[OCTaTOYHO A1 TOro, YTO6bl YCTPaHUTL GOJBLUMHCTBO MATEH, He noBpexjas
NNaTVHOBLIA  HakoHeWHWK. ocne  3Toro  cnedyeT  NPOMbITb  30HA
[OEVIOHU3NPOBaHHON WM AUCTUANMPOBAHHOW BOAON WM YCTAHOBUTb HOBYIO
MEMOPaHHYIO  KpbILKY C  WCMOMb30BaHWEM  HOBbIX  3/1IEKTPOSIMTOB B
COOTBETCTBUU C Mpasuiamm, pacnosiokeHHbIMy Ha cTpaHuue Ne 65.

BaxHo

Ona  nonyyeHuss TOYHbIX U CTAOWMBHBIX  M3MEpeHuid  HeobxoaAMMO
noafepxvearb MOBEPXHOCTb MemOpaHbl B 6E3YKOCHUTE/IbHOM COCTOSIHUMW.
[aHHaa nonynpoHuLaemass MembpaHa He TONbKO OTAeNnsieT 3/1eMeHTbI
OaTunka OT OKpyxaroLleld cpedbl, HO 1 06ecneyrBaeT NPUTOK KUCopoda Anst
Bxoga. Ecnn Ha membpaHe HaxoguTcsl rpssb, TO HEOBXOAMMO akKkypaTHO eé
CUACTUTb  AUCTUA/IMPOBaHHONW WM AEeMOHWU3NPOBaHHOW  Bodoi.  [Mpu
HaxoXOEeHNUW OCTaTOYHbIX JedekToB  (Hanpumep, MNOBpexAeHus  um
TPeLuHbI), cnefyeT 3aMeHUTb MeMbpaHy. Ybeautecb B TOM, YTO pe3vMHOBOE
YMNAOTHUTENIbHOE KOJbLO PacnofioKeHO BHYTPY MEMOPaHHOW KPbILLKU.

O6cnykmBaHve
DO 30Hga



MeaneHHbli oTKINK /
CUbHOE CMelleHne

®nyKTyaumus nokasaHuii
(wym).

AHanusartop He
npuHumaet 6ydep /
CTaHJapTHbI pacTBop
AN Kann6poBKU.

Ecnun Ha gucnnee

oTo6paxeHo: “pH" u “-
2.00" um “16.00”
Muraiowme.

Ha ancnnee muratoT
EC, TDS wau NacCl.

Ha gucnnee muraet
DO.

82 O6cnyxunBaHe

MprunHa
Ips3HbIA pH anekTpog.

pH: 3acopeH / 3arpasHeH
y3en. Huskuii ypoBeHb
3nekTponnTa (ToNbKo Ans
MHOro3apagHbIX
3N1eKTPOA0B).

EC: PykaB EC 30Haa He
BCTaBNEH JOKHBIM
06pasoMm; nysbipbkit
BO3/JyXa BHYTPW pykaBsa.

DO: 3nektponut DO
30H/a COAEPXNT ras.
pH: 'ps3HbIii anekTpog
UK 3arpsA3HeHHbI
6ychep.

EC: HewncnpasHocTb EC
30HAA.

Ykazatesib BbIXOAUT 32
npeAensl JonycTUMOro
AvanasoHa pH.

BHe gnanasoHa EC, TDS
1 rpajauum coneHocTu.

YKasaTesib BbIXOAUT 3a
npeAensl JonycTUMoro
AnanasoHa DO.

PetLerve

OunCTUTE NEKTPOS, 3aTeM CMOUUTE
KOHuMK B HI 7061 nnu HI 8061 Ha 30
MUHYT.

OunctuTe anekTpos. 3aneiite cBeXuM
pacTBOpPOM (TO/IbKO A/ MHOTO3apsfHbIX
anekTpogos). MpoBepbTe Kabenb n
coeanHuTenn.

MepeycTaHoBuTe pykas. [ocTyunTte no
30HAY ANA yAaneHns BO3AYLIHbIX
ny3bIpbKOB, KOTOPbIE MOTYT GbiTh BHYTPY
pykaBa. MepemecTuTe 30H[ B LEHTP
MeH3ypku. Y6eauTecb BTOM, 4YTO pykaB
3a7MT pacTBOPOM.

CHMMUTE KpbILWKY. MONONHNTE, NoCTyunTe
1 ycTaHoBuTe.

CnepyiiTe npoueaypam 4uctku. Mpu
OTCYTCTBUW MONOXMTENLHOTO pe3ynbTara,
3aMeHnTe anekTpos. 3ameHute Gydep.

CnepyiiTe npoueaypam 4uctku. Mpu
OTCYTCTBUW NONOXMTENLHOTO pe3ynbTara,
3amMeHnTe 30HA. Y6eanTech B TOM, 4TO
BblGpaH NpaBWsbHbIA cTaHAapT.

A) Y6epuTecb BTOM, 4TO
TPaHCNOPTMPOBOYHAsA KpbilIKa yAaneHa.
B) Y6eanTeck BTOM, uTO 06pasel, pH
HaxoANTCA B yKasaHHOM [uanasoHe.

C) MpoBepbTe ypoBEHb 3NEKTPONIUTA U
obliee cocTosHME 31EKTPOAA.
Y6eanTech BTOM, 4TO
TPaHCNOPTMPOBOUHLIN cnelicep y6paH ¢
30HAa. lMpoBeauTe NOBTOPHYIO KannGpPoBKY
30HAa. Y6eauTech BTOM, YTO pacTsop
HaxoAWTCA B yKasaHHOM [uanasoHe.
Y6eanTech B TOM, 4YTO AnanasoH He
3a6nokupoBaH. (Bbi6op aBToMaTMyeckoi
KOPPEKTUPOBKM) '

Y6eautecb B TOM, YTO 3/1€KTPO/A He
COAEpPXMUT Ny3bIpbKOB BHYTPU. MpoBepka
pelieHus Bonpoca npeabigyLieit
MeMGpaHbl. CHUMUTE KPBbILLKY,
OCMOTPUTECHL U, NPU HEOGXOAMMOCTH,
NoYnCTUTE. YCTaHOBUTE HOBYH KPbILLKY,
3aneite ceexuit anekTponuT 6e3 nysbipei,
yBenuubTe CPoK Nonspusaunm.
MepemelwaTb UK YBENNUYNTL CKOPOCTH
noToka.



Henonagxa

Ecnm Ha gucnnee
0TOGpaxeHo:
MUramLwmnii 3Hak
“mV” 1 “-1000" nmm
“1000".

AHanusartop He
usmepsieT
Temnepartypy. “----"
oTobpaxaeTca Ha
BTOpOI4 cTpoke XK-
Avcnnes.
AHanusartop He
cnpaenseTcs ¢
kanuéposkoit NaCl.

AHanusartop He
nposoanT
kanu6poBky nam
AAET ownboYUHbIe
nokasaHus.

Mpwn 3anycke XK-
Avcnnes
aHannsaTtopa 3Haku
He ucyesaror.
Coob6uieHne CAL
“Prod” Bo Bpems
3anycka.

MpnunHa

Yka3zaTenb BbIXOAUT 3a
npegesnbl 4ONyCcTUMOro
AvanasoHa mvV.

MoBpexgeHvne TemnepaTypHOro
fAaruuka

HenpaBunbHas kanu6poska
EC.

HeuncnpasHocTb pH anektpoja.

OpfHa v3 KnaBuWw 3acTpana.

VIHCTPYMEHT He npoLwén
3aBO/ICKYI0 HACTPOIiKy WK OHa
céunacek.

PetLeqre

A) Y6eauTecb B TOM, 4TO
TPaHCNOPTUPOBOYHAS KPbiLIKa
ypanena.

B) Y6eautech B ToM, 4TO o6pasel, pH
HaxoAMTCA B Npejenax ykasaHHoro
AnanasoHa.

C) Y6epuTecb BTOM, 4TO BCE YPOBHU
3neKkTponuTa B AaTuMK pH garyukax
HaxoAATCA B Npejenax ykasaHHoro
AnanasoHa.

D) MpoBepbTe, HET N Ny3biPbKOB
BHYTPW Mem6paHbl pH.

3ameHa 30Hga.

MepeHacTpoiika aHanusaTopa B
AvanasoHe EC. YcTaHOBKa KOHCTaHTbI
Aaveiikn - 1.

3ameHa anekTpojaa.

MpoBepbTe knaBuatypy unm

o6paTuTech B MeCTHbIi ochuc Hanna.

O6paTtuTech k npeAcTaBUTENAM
cnyxGbl nogAepxkn Hanna.



Cneundpmkaupms

pH Temrieparypa

[AvnanasoH oT -2,00 go 16,00 pH oT -20,0 go 120,0 °C (oT -4,0 go -248,0
oT -2,000 go 16,000 pH * °F)**
+1000,0 mV

PaspelueHue 0,01 pH 0,1 °C

0,001 pH *
0,1 MB

TouHoCTb +0,01 pH +0,5°C

npu 25 °C/ 77 °F +0,002 pH*

+0,2 mV

Kanu6poska pH ABTOMaTunueckas, kanmbposka Ao 3 Touku (5 Touek*), 5 ctaHagapTos (7
cTaHAapToB*) gocTynHble 6ydepsl (1,68* 4,01 wnam 3,00, 6,86, 7,01, 9,18,
10,01, 12,45*) u 2 nonb3oBaTenbCkux Gycepa*
KomneHcauusa AsTomaTtuyeckas, oT -5 o 100 °C (oT 23 o 212 °F) (c nomMoLibl0
TemnepaTtypbl BCTPOEHHOTO TEMNEPATYpPHOro Aartyuka)

pH anektpog HI 11310 anekTpoa pH uTtemnepartypbl (B Komniekre)
DYHKUMSA XypHana [Jlo 1000* 3anuceii: Py4Hoii xypHan (o 200 ¢aiinos) XXypHan
ctabunbHocTu ([0 200 haiinos) u UHTEpBanbHas 3anucb*

* TONbKO B CTaHAApPTHOM pexvmve
** TeMnepaTypHble rpaHunLibl COKpaLleHbl A0 (haKTUYecKoi cneuudmkaumm
[aryvka /3oHga.

84 Cneumdmkaupms



[nanasoH

PaspelweHue

To4HOCTb
npu 25 °C/ 77
°F

Kanu6poska
EC

Kanu6poska
CONIEHOCTU
% NaCl
(Tonbko)
KomneHcauusa
Temneparypsl

=e

ot 0,00 go 29,99
mkCwm/cm, ot 3,00
A0 29,99 mkCwm/cm,
oT 300, go 2999,
MKCM/cm, oT 3,00
A0 29,99 mCwm/cm,
ot 30,0 go 200,0
MCm/cm, o 500,0
MCwm/cm,
abconoTHOR*
npoBOAUMOCTH

0,01 mkCwm/cm, 00,1
MKCm/cm, 0,01
MKCwm/cm, 0,01
mCwm/cm, 00,1
mMCwm/cm

+1% or
nokasanus (+ 0,05
MKCMm/CcM v 1
unchpa, HO He
MeHee)

DS

ot 0,00 go 14,99
y/mnH (mr/n), ot
15,0 po 149,9
y/MnH (mr/n), ot
150, go 1499,
y/mnH (mr/n), ot
1,50 go 14,99 r/n,
ot 15,0 go 100,0
r/n, po 400,0 r/n
abconoTHbIA* TDS
(c koathhnLUMeHTOM
0,80)

0,01 u/mnH, 0,1
4/MnH, 1 4/MnH,
0,01 r/n, 0,1 r/n

+ 1% ot
nokasaHus

(0,03 4/mMnH M 1

undpa, HO He
MeHee)

ConéHocTs Cneuundmkaums

oT 0,0 go 400,0 % NacCl **, ot
2.00 po 42,00 PSU**, o1 0,0 go
80.0 r/n**

0,1 % NaCl, 0,01 PSU, 0,01 r/n

+ 1 % OT nokasaHusa

1 kanubposka hakTopa Auelikn; 6 JOCTYNHbIX cTaHaapToB: 84, 1413 mMkCm/cMm,

5,00,

12,88, 80,0, 111,8 MCm/cm, 1Touka cMmelleHns: 0,00 MkCm/cm
OpHa Touka ¢ HI 7037L ctaHgapTt

ABTOMaTnuyeckas ot -5 go 100 °C (o1 23 go 212! °F) NoTC - MOXeT GbiTb BbiGpaH

ANS U3MepeHust abCONTHOM NPOBOAMMOCTU.



Cneymndmkayms

86

Cneumdmkaupms

KoadhchnumeHT
TemneparypHoii
npoBOANMOCTY
daktop TDS

EC 30HA

DYHKLMA XypHana

oT 0,00 80 6,00 % / °C (ana EC n TDS). 3HayeHne no ymonyanuio - 1,90
%/ °C

HI 763100

[lo 1000** (400) 3anuceii: Py4Hoii xypHan (4o 200 caiinos) XXypHan
ctabunbHocTn (o 200 haiinos) n uHTepBanbHas 3anucb** (o 600
3anuceii, 100 ¢aiinos)

* AbcontoTHas npoBogumMocTb (W TDS) - 3Ha4YeHne nposoguMocTy (um TDS)
6e3 TemnepaTypHOi KoMNeHcauuu.
** TONbKO B CTaHAapTHOM pexume.



DO ..
JOunanason* oT 0,00 go 45,00 4/mnH (Mmr/n)
o1 0,0 go 300,0 %
oT -20,0 go 120,0 °C (oT -4,0 go 248,0 °F)

PaspelieHune 0,01 u/mnH (mr/n) 0,1 % 0,1 °C
TouHOCTb + 1,5 % oT nokasaHwii = 1 yudpa
npn 25 °C/ 77 +0,5°C
°F
DO kanu6poska OpHa unu ase Todku npu 0 % (HI 7040) u 100 % (BOAOHACHILLEHHbIV BO3AYX)
Paspeluenune oT -500 o 4,000 m (o1 -1640 go 13120")
KomneHcayum 100 m (328 dhyToB)
BbICOTbI
Paspeluenune o1 0 go 40 r/n
KOMMeHcaumm 1rin
coneHocTu
KomneHcauus ot 0,0 o 50,0 °C
TemnepaTypbl (o1 32,0 go 122 °F)
DO 30Hg, HI 764080
DyHKLMA Jlo 1000 3anuceii B pyuHom xypHane ([o 200 daiinos)
XypHana XKypHan ctabunsHoctn (o 200 cbaiinos) u nHTepsanbHasa 3anuck - 100
thaiinos,
Jlo 600 3anuceii / daiin
ﬂpnonHmeanble cneumqwauww
MK uHTepdeiic Mukpo-USB
NHTepdpeiic usB
XpaHeHus
NcTouHnk Bnok nutaHma 5 B NOCTOAHHOTO TOKa (B KOMMN/EKTe)
nuTaHus
Ycnosusi oT 0 go 50 °C (o7 32 go 122 °F) lo 95 % OTHOCUTENbHOW BnaxHocTn 6e3
akcnnyarayum KOHAeHcauun
Fa6aputbl 202 x 140 x 12 mm (7,9 x 5,5 x 0,5 gioiimoB)
Bec 250 r (8,82 yHuma)

* TemMnepaTypHble rpaHuLbl COKpalleHbl 40 (hakTUYeckoli cneumdukanum
JaTuvka.
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HI170004P
HI70007P
HI 70010P
HI 7001L
HI7004L
HI7006L
HI7007L
HI7009L
HI 7010L
HI8004L
HI8006L
HI8007L
HI8009L
HI 8010L

HI70300L
HI80300L

HI70000P
HI 7061L
HI7073L
HI7074L
HI7077L
HI 8061L
HI8073L
HI8077L

HI 7082
HI 8082

BcrnomorarensHoe 060pyAoBaHue

Bbl
BydepHble pacTBopbl

pH 4,01 6ychepHblii pacTBOp, 20 Mn (25 ep.)

pH 7,01 6ychepHsblii pacTBOp, 20 Ma (25 ep.)

pH 10,01 GychepHblii pacTBop, 20 mn (25 en.)

pH 1,68 6ychepHsblii pacTBop, 500 Mn

pH 4,01 6ychepHblii pacTBOp, 500 Mn

pH 6,86 6ychepHsblii pacTsop, 500 Mn

pH 7,01 6ychepHsblii pacTBOp, 500 Mn

pH 9,18 6ychepHsblii pacTBop, 500 Mn

pH 10,01 6ychepHblit pacTBop, 500 mn

pH 4,01 6ychepHblii pacTBOp B 0406peHHO FDA 6yTbinke, 500 mn

pH 6,86 GychepHblii pacTBOp B 0406peHHO FDA 6yTbinke, 500 mn

pH 7,01 6ychepHblii pacTBOp B 0406peHHO FDA 6yTbinke, 500 mn

pH 9,18 6ychepHblii pacTBOp B 0406peHHO FDA 6yTbinke, 500 mn

pH 10,01 GychepHblii pacTBOp B 0f06peHHoit FDA 6yTbinke, 500 mMn
NCXOAHbIM PACTBOP A1 SNEKTPOAA

WNcxopHblii pacteop, 500 mn

WNcxopaHblii pacTBop B 0406peHHo FDA GyTbinke, 500 mn
OUYNLWAKOLWKM PACTBOP AN1A SNEKTPOIA

PacTBop Ans uncTku anektpoaos, 20 mn, 25 eq,

YHuBepcasbHblii Motowuii pacteop, 500 mMn

MpoTeunHoBbI Motowuii pacTeop, 500 Mn

HeopraHuueckuii motowmii pactsop, 500 mn

MacnocmasouHsblii Motowuii pacteop, 500 mMn

YHuBepcanbHblit MotoLwwmii pacTBop B 0406peHHoin FDA 6yTbiike, 500 mMn
MpoTenHoBbI MoKl pacTBOp B 0f06peHHOI FDA 6yTbinke, 500 mn
MacnocmasouHsblii MOWOLWKIA pacTBOp B 0f06peHHo FDA 6yTbinke, 500 mn
PACTBOPbI MOMNO/IHEHUA 3SNEKTPOJINTA ANA SNEKTPOOA

3,5M anektponut KCl, 4 x 30 Mn, ANs [BYXKOHTaKTHbIX 3/1€KTPOA0B

3,5M 3nektponut KCI B ogo6peHHoii FDA 6yTbinike, 4 x 30 mMn, ans
[IBYXKOHTaKTHbIX 3/1€KTPO/I0B.



HI70030P
HI70030P
HI 70031P
HI 70039P
HI 7030M
HI 7031M
HI 7033M
HI 7030M
HI 7034M
HI 7035M
HI 7039M
HI7030L
HI 7031L
HI 7033L
HI 7034L
HI 7035L
HI 7039L
HI 7037L
HI 8030L
HI 8031L
HI 8033L
HI 8034L
HI 8035L
HI 8039L

EC
PacTBOpbI NPOBOANMOCTYN
12880 mMkCm/cm, 20 Mn nakeT (25 eq.)
12880 mkCwm/cm, 20 mn nakeT (25 ea.)
1413 mkCm/cm, 20 mn nakeT (25 ef.)
5000 mkCwm/cm, 20 mn nakeT (25 eq.)
12880 MKCm/cM, 230 Mn 6yTbinka
1413 mkCwm/cm, 230 mn nakeT
84 mMkCwm/cm, 230 mn 6yTbinka
12880 MkCm/cm, 230 mn 6yTbinka
80000 MKCm/cm, 230 mn ByTbinka
111800 mkCwm/cm, 230 mn 6yTbinka
5000 MkCm/cm, 230 MA GyTbinka
12880 mkCm/cm, 500 mn 6yTbinka
1413 mkCm/cM, 500 mMn 6yTbinka
84 mkCwm/cm, 500 mn 6yTbinka
80000 MKkCm/cm, 500 mn 6yTbinka
111800 mkCwm/cm, 500 mn 6yTbinka
5000 mMkCm/cm, 500 M 6yTbinka
100 % NaCl cTaHgapTHbIi pacTBop Mopckoit Boakl, 500 mn GyTbinka
12880 MKkCm/cm, 500 mn B ogo6peHHOI FDA 6yTbinke
1413 MkCm/cm, 500 MmN B 0406peHHO FDA 6yTblnke
84 mkCwm/cm, 500 mn B ogo6peHHoit FDA 6yTbinke
80000 mkCm/cm, 500 mn B 0g06peHHOl FDA GyTbinke
111800 mkCm/cm, 500 mn B ogo6peHHolt FDA 6yTbinke
5000 mMkCm/cm, 500 mn B ogo6peHHo FDA GyTbinke

% (

BcnomoraTenbHoe
ob6opyaoBaHue 89



BcnomoraresnbHoe DO..

HI 7040M 6eckucnopogHsblii pactsop, 230 mn

060pyﬂ.OBaHV|e HI 7040L 6eckucnopogHsblii pactsop, 500 mn
HI 7041S pacTBop nononHeHusa anektponuta, 30 mn
HI 764080 3anacHoii 30H4 ¢ 2 meTpoBbIM (6,7 yT) Kabenem
HI 764080A/P 5 3anacHblx MembpaH
I'Ipo'-lee BCriomoraresisHoe OﬁOpy,Cl'OBaHVIE
HI 75110/220U BonbToBbI NepexoAHuk 115 B nepeMeHHOro Toka - 5 B NOCTOSHHOTO ToKa
(poseTka CLLUA)
HI 75110/220E BonbToBbIVi nepexoaHuk 230 B nepemMeHHOro Toka - 5 B NOCTOSHHOTO Toka
(EBponeiickas po3eTka)
HI 76404B 3nekTpoaoaepxartenb
HI 2000WC hukecupytowasn ckoba
HI 2000BC noacTtaeka Ana ctona
CBEﬂ,eHMﬂ 0 3aKase
HI 2020-01 MHCTPYMeHT edge™ nop po3setky CLUA
HI 2020-02 UHCTPYMeHT edge™ nop eBponeiickyto po3eTky
HI 11310 CTeKNsHHbI KOpnyc, ABYXKOHTaKTHbIV / pH / TemnepaTypHblii anekTpos
HI 11311 CTeKNsHHbIA KOpnyc, ABYXKOHTaKTHbIV / pH / TemnepaTypHbIii anekTpoa ¢
pacLuMpeHHOol 4NarHoCTUKOI
HI 12300 MnacTukoBbIii KOPNyC, ABYXKOHTAKTHbIA / pH / TeMnepaTtypHblii anekTpos
HI 12301 MnacTukoBbIii KOPNYC, ABYXKOHTaKTHbIM / pH / TeMnepaTypHblii anekTpog ¢
pacLUMpeHHOl ANarHoCTUKOI
HI 763100 EC / TemnepartypHblii 30H4
HI 764080 DO / TemnepatypHblii 30HA

90 Bcnomorat



ApxaHrenbck +7 (8182) 45-71-35
AcTpaxaHb +7 (8512) 99-46-80
baprayn +7 (3852) 37-96-76
Benropop +7 (4722) 20-58-80
BpsiHek +7 (4832) 32-17-25
BnapuBocTok +7 (4232) 49-26-85
Bonrorpag +7 (8442) 45-94-42
ExaTtepuHOypr +7 (343) 302-14-75
Wxesck +7 (3412) 20-90-75
KasaHb +7 (843) 207-19-05
Kanyra +7 (4842) 33-35-03

Kemeposo +7 (3842) 21-56-70
Kupos +7 (8332) 20-58-70
KpacHopap +7 (861) 238-86-59
KpacHosipck +7 (391) 989-82-67
Kypck +7 (4712) 23-80-45
JNnneuk +7 (4742) 20-01-75
Marnutoropck +7 (3519) 51-02-81
Mocksa +7 (499) 404-24-72
Mypmanck +7 (8152) 65-52-70
Ha6.YenHb! +7 (8552) 91-01-32
Hwx.Hosropog +7 (831) 200-34-65

Mo Bonpocam npogax u noaaepXKku obpallanTechb:

Hosocubupck +7 (383) 235-95-48
Omck +7 (381) 299-16-70

Open +7 (4862) 22-23-86
OpeHbypr +7 (3532) 48-64-35
MeHsa +7 (8412) 23-52-98

Mepmb +7 (342) 233-81-65
Poctos-Ha-[loHy +7 (863) 309-14-65
PsizaHb +7 (4912) 77-61-95

Camapa +7 (846) 219-28-25

CankT-MeTepbypr +7 (812) 660-57-09

Capatos +7 (845) 239-86-35

Coum +7 (862) 279-22-65
Craspononb +7 (8652) 57-76-63
CypryT +7 (3462) 77-96-35
Teepb +7 (4822) 39-50-56
Tomck +7 (3822) 48-95-05
Tyna +7 (4872) 44-05-30
TiomeHb +7 (3452) 56-94-75
YnbsHoBck +7 (8422) 42-51-95
Ydpa +7 (347) 258-82-65
Xabaposck +7 (421) 292-95-69
YenabuHck +7 (351) 277-89-65
fApocnasnb +7 (4852) 67-02-35

canTt: hanna.pro-solution.ru | an. noura: nhn@pro-solution.ru
TenedoH: 8 800 511 88 70

Mo Bonpocam npogax nnoaaepxky obpallantecs:
ActaHa +7(7172)727-132, Bonrorpap, (844)278-03-48, BopoHex (473)204-51-73,

ExaTtepuHOyd 8633 ihhTB0 ndsr3art(B3)&Nt 0 paibaikpaeionap (861)203-40-90,

HpsretereT ((892) 207-6326 B dMookpad483)083 50728 HBspuHeHgB ) 204 &3 PR 9-08-12,
Erasopnadppek (383)227-56-33, Rastas(8a3208-(B6AR08pE8Hdnaf B61)2(84R)A1H-03-16,
KpacHosipan{ B8Ol 2ea6yp6B LSO d §445) 1689040R0 SHb) R4S 3B of o popa 6 RZB 688112
HoBsocnbupck (383)227-86-73, Poc iy auye@oahBa@tsils, Camapa (846)206-03-16,
CaHkT-TNeTepbypr (812)309-46-40, Gapates(84B)249438-78, Yha (347)229-48-12
EauHbIli agpec: nhn@nt-rt.ru
www.hanna.nt-rt.ru
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